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# editorconfig.org settings for mupdf project

root = true

[*]
indent_style = tab
insert_final_newline = true
trim_trailing_whitespace = true
end_of_line = lf

[memento.*]
indent_style = space
indent_size = 4

[*.json]
indent_style = space
indent_size = 2

[*.{c++,cc,cpp,cppm,cxx,h,h++,hh,hpp,hxx,inl,ipp,ixx,tlh,tli}]

# Visual C++ Code Style settings

cpp_generate_documentation_comments = xml

# Visual C++ Formatting settings

cpp_indent_braces = false
cpp_indent_multi_line_relative_to = innermost_parenthesis
cpp_indent_within_parentheses = indent
cpp_indent_preserve_within_parentheses = true
cpp_indent_case_contents = true
cpp_indent_case_labels = false
cpp_indent_case_contents_when_block = false
cpp_indent_lambda_braces_when_parameter = true
cpp_indent_goto_labels = one_left
cpp_indent_preprocessor = leftmost_column
cpp_indent_access_specifiers = false
cpp_indent_namespace_contents = true
cpp_indent_preserve_comments = false
cpp_new_line_before_open_brace_namespace = ignore
cpp_new_line_before_open_brace_type = ignore
cpp_new_line_before_open_brace_function = ignore
cpp_new_line_before_open_brace_block = ignore
cpp_new_line_before_open_brace_lambda = ignore
cpp_new_line_scope_braces_on_separate_lines = false
cpp_new_line_close_brace_same_line_empty_type = false
cpp_new_line_close_brace_same_line_empty_function = false
cpp_new_line_before_catch = true
cpp_new_line_before_else = false
cpp_new_line_before_while_in_do_while = false
cpp_space_before_function_open_parenthesis = ignore
cpp_space_within_parameter_list_parentheses = false
cpp_space_between_empty_parameter_list_parentheses = false
cpp_space_after_keywords_in_control_flow_statements = true
cpp_space_within_control_flow_statement_parentheses = false
cpp_space_before_lambda_open_parenthesis = false
cpp_space_within_cast_parentheses = false
cpp_space_after_cast_close_parenthesis = false
cpp_space_within_expression_parentheses = false
cpp_space_before_block_open_brace = true
cpp_space_between_empty_braces = false
cpp_space_before_initializer_list_open_brace = false
cpp_space_within_initializer_list_braces = false
cpp_space_preserve_in_initializer_list = true
cpp_space_before_open_square_bracket = false
cpp_space_within_square_brackets = false
cpp_space_before_empty_square_brackets = false
cpp_space_between_empty_square_brackets = false
cpp_space_group_square_brackets = false
cpp_space_within_lambda_brackets = false
cpp_space_between_empty_lambda_brackets = false
cpp_space_before_comma = false
cpp_space_after_comma = true
cpp_space_remove_around_member_operators = false
cpp_space_before_inheritance_colon = false
cpp_space_before_constructor_colon = false
cpp_space_remove_before_semicolon = true
cpp_space_after_semicolon = false
cpp_space_remove_around_unary_operator = false
cpp_space_around_binary_operator = ignore
cpp_space_around_assignment_operator = ignore
cpp_space_pointer_reference_alignment = ignore
cpp_space_around_ternary_operator = ignore
cpp_wrap_preserve_blocks = one_liners
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# Macros:
[attr]tabs		whitespace=trailing-space,space-before-tab,indent-with-non-tab,tabwidth=4
[attr]spaces		whitespace=trailing-space,space-before-tab,tabs-in-indent
[attr]makefile		whitespace=trailing-space,space-before-tab,indent-with-non-tab,tabwidth=8

# Source files:
*			text=auto
Make*			makefile
*.mk			makefile
*.make			makefile
*.[chm]			tabs
*.java			tabs
*.xml			tabs
*.props			spaces
*.targets		spaces
*.vcxproj		spaces
*.vcxproj.filters	spaces
bin2coff.xml		spaces

# Documentation files:
*.txt			spaces

# Legacy source files:
memento.*		spaces

# Generated source files:
source/html/css-properties.h	spaces

# iOS project files:
*.xib			spaces
*.xcscheme		spaces
*.json			spaces







mupdf-1.21.1-source/.gitignore

# Optional thirdparty libraryes
thirdparty/luratech
thirdparty/jpegxr
thirdparty/mapping-resources-pdf
thirdparty/cmap-resources

# Generated files:
build
generated/resources/fonts/droid
generated/resources/fonts/han
generated/resources/fonts/noto
generated/resources/fonts/sil
tags
cscope.*
node_modules

# Editor and file browser turds:
*~
.*.swp
.DS_Store
\#*\#

# Editor settings:
.exrc
.vimrc
*.xcworkspace
*.xcuserdatad
user.make
guide

# Temporary and build files:
*.class
*.jar
*.o
*.so
*.dll
DerivedData

platform/java/local.properties
platform/win32/*.user
platform/win32/*.ncb
platform/win32/*.suo
platform/win32/Debug
platform/win32/DebugOpenssl
platform/win32/Profile
platform/win32/Release
platform/win32/ReleaseOpenssl
platform/win32/Memento
platform/win32/x64







mupdf-1.21.1-source/.gitmodules

[submodule "thirdparty/jbig2dec"]
	path = thirdparty/jbig2dec
	url = ../jbig2dec.git
[submodule "thirdparty/mujs"]
	path = thirdparty/mujs
	url = ../mujs.git
[submodule "thirdparty/freetype"]
	path = thirdparty/freetype
	url = ../thirdparty-freetype2.git
[submodule "thirdparty/gumbo-parser"]
	path = thirdparty/gumbo-parser
	url = ../thirdparty-gumbo-parser.git
[submodule "thirdparty/harfbuzz"]
	path = thirdparty/harfbuzz
	url = ../thirdparty-harfbuzz.git
[submodule "thirdparty/jpeg"]
	path = thirdparty/libjpeg
	url = ../thirdparty-libjpeg.git
[submodule "thirdparty/lcms2"]
	path = thirdparty/lcms2
	url = ../thirdparty-lcms2.git
[submodule "thirdparty/openjpeg"]
	path = thirdparty/openjpeg
	url = ../thirdparty-openjpeg.git
[submodule "thirdparty/zlib"]
	path = thirdparty/zlib
	url = ../thirdparty-zlib.git
[submodule "thirdparty/curl"]
	path = thirdparty/curl
	url = ../thirdparty-curl.git
[submodule "thirdparty/freeglut"]
	path = thirdparty/freeglut
	url = ../thirdparty-freeglut.git
[submodule "thirdparty/tesseract"]
	path = thirdparty/tesseract
	url = ../thirdparty-tesseract.git
[submodule "thirdparty/leptonica"]
	path = thirdparty/leptonica
	url = ../thirdparty-leptonica.git
[submodule "thirdparty/extract"]
	path = thirdparty/extract
	url = ../extract.git







mupdf-1.21.1-source/CHANGES

List of changes in MuPDF 1.21.1 (Source only release for PyMuPDF)

	Miscelleneous bug fixes, including:
		Garbage collection problem causing file bloat on clean.
		Don't assume sorted objects in pdf_objcmp.
		Don't layout empty documents.
		Type 3 font char bboxes.

List of changes in MuPDF 1.21.0

	Added MOBI input format support.
	Added Story API for creating PDF documents from formatted text.
	Added API to create, edit, and delete links.

	Support custom images for Stamp annotations.
	Support interior color on Polygon annotations.
	Support line endings on PolyLine annotations.

	Improved SVG output.

	C++/Python/C# binding:
		Changes to naming of wrapper functions and classes.
		Added limited support for callbacks into Python, using SWIG Directors.

List of changes in MuPDF 1.20.0

	Experimental C# bindings.
	Cross compilation should no longer need a host compiler.
	Major additions to JNI bindings.

	New API to edit outline
	New API to resolve and create links
	New API to toggle individual layers in PDF
		Layer panel in mupdf-gl
		Layer option in mutool draw
	New API to add a Javascript console
		Console panel in mupdf-gl

	Text search API extended to be able to distinguish between separate search hits.

	Command line tool improvements:
		all: Negative page numbers to index from the last page
		mutool draw: Add option to render document without text
		mutool draw and convert: Support DPI option in text and HTML output

	New hybrid HTML output format using "scripts/pdftohtml" script:
		Graphics in a background image
		Text on top

	Improved WASM viewer demo
		Support high DPI screens
		Progressive loading

	Update to zlib 1.2.12 for security fix.

	Too many bug fixes to list.

List of changes in MuPDF 1.19.0

	Removed support for Luratech JBIG2 and JPEG2000 decoders.

	Added 'extract' library for more output options:
		Added DOCX output format
		Added ODT output format

	Notable new features:
		Journal for undo and redo
		Snapshot for auto-save and restore (for backgrounding mobile apps)
		Reflow document wrapper
		Rollover appearance for annotations and widgets
		Customize appearance of signed digital signatures
		Progress and cancel callbacks to OCR functions
		Create signature form fields

	Minor new features:
		Support CJK fonts in pdfwrite output
		Support JBIG2 images in pdfwrite output
		Support opacity for all markup annotation types
		High-DPI aware UI in mupdf-gl
		mutool extract -a option to embed SMasks as alpha channel

	API changes:
		Removed pdf_widget type alias (was always same as pdf_annot)
		Updated annotation 'dirty' logic
		Fix typo in function and type names: designated name -> distinguished name
		More functions available to 'mutool run'
		More functions available to Java library

	New unicode scripts and fonts for EPUB:
		Dogra, Elymaic, Gondi, Hanifi Rohingya, Masaram Gondi,
		Medefaidrin, Nushu, Nyiakeng Puachue Hmong, Old Sogdian,
		Sogdian, Soyombo, Wancho, Yezidi, and Zanabazar Square.

	C++ and Python bindings:
		C++ and Python bindings now work on Windows.
		Python bindings are available as pre-built binaries on pypi.org.
		Added demo PDF viewer using the Python MuPDF bindings and PyQt.

		Better access to data in generated wrapper classes.
		Improved handling of out-parameters in generated Python.
		Text representation of POD types via C++ operator<< and Python str().
		Fixed ref-counting bug in iterators.
		Updates for new MuPDF functions.

List of changes in MuPDF 1.18.0

	mutool draw: bbox output format.
	mutool draw: structured text extraction in JSON format.
	mutool run: StructuredText.walk()
	mutool run: PDFPage.process() and PDFAnnotation.process()

	mupdf-gl: Added IBM Common User Access shortcuts for copy & paste.
	mupdf-gl: Improved redaction UI.

	java: Example desktop Java viewer.

	wasm: WebAssembly viewer that runs in a browser.

	api: Dehyphenation option in structured text extraction, to improve
		searching for words that are hyphenated across lines.
	api: pdf_new_date, pdf_to_date, pdf_dict_put_date and pdf_dict_get_date.
	api: Added choice of image redaction algorithms: none, full, partial.
	api: Optional use of Tesseract to use OCR to extract text.

	svg: Many small parsing fixes.
	svg: Parse inline CSS style attributes.
	svg: Text elements (simple text layout only).

	html: Added HTML5 parser.

	pdf: High security redaction -- save redacted PDF as flattened bitmap,
		guaranteed to not leak any sensitive redacted information.

	Experimental C++ bindings.
	Experimental Python bindings.

List of changes in MuPDF 1.17.0

	api: Improved accessors for markup/ink/polygon annotation data.
	api: Chapter based API for faster EPUB loading.
	api: Add more documentation to header files.
	api: Improved digital signature signing and verification.
	api: Validate changes in a signed PDF file.

	build: Moved windows build to VS2019 solution.

	pdf: Redaction now works on images and links as well as text.
	pdf: Greek, Cyrillic, Chinese, Japanese, and Korean scripts in forms and annotations.
	pdf: File attachment annotations.
	pdf: Use CCITT Fax compression for 1-bit images when creating PDF files.

	epub: More forgiving XHTML parsing.
	epub: Accelerator files to cache chapter data for faster EPUB loading.
	epub: Optimized memory use.

	mutool run: Edit Markup, Ink, and Polygon annotation data.
	mutool run: Fill out form fields.
	viewer: Ask for confirmation before closing a PDF with unsaved changes.
	viewer: Embed and extract file attachment annotations.

	library: Miscellaneous bugfixes.
	library: Fixes to store operation.

	thirdparty: Updated Harfbuzz to 2.6.4.
	thirdparty: Updated jbig2dec to 0.18.
	thirdparty: Updated MuJS to 1.0.7.
	thirdparty: Updated OpenJPEG to 2.3.1.
	thirdparty: Updated cURL to 7.66.0 (windows only).

List of changes in MuPDF 1.16.1

	mupdf-x11: Changed key bindings to match mupdf-gl.
	mupdf-x11: Invert by luminance for dark mode.
	android: Fix compilation error.

List of changes in MuPDF 1.16.0

	api: Major overhaul of color management architecture.
	api: Improved functions to verify/sign PDF documents.
	api: Number tree accessor function pdf_lookup_number.
	api: Parse and handle more options for PWG output.
	api: Removed obsolete gproof document type.
	api: User callbacks for warning and error messages.

	epub: Changed default page size to A5.
	epub: Draw embedded SVG documents in EPUB/XHTML.
	epub: New Noto fonts covering more unicode scripts.
	epub: Support small-caps font-variant.
	pdf: Add Redact annotation type and function to apply redactions.
	pdf: Add/remove/change encryption and password when saving PDF files.
	pdf: Improvements to text handling in PDF filter processor.
	pdf: MP and DP operators now call begin/end_layer device methods.
	pdf: New and improved progressive loading.
	svg: Draw external images in SVG documents.

	mutool show: Add 'form' selector to list PDF form fields.
	mutool sign: Sign PDF documents from the command line.
	mutool sign: Verify signatures in PDF documents from the command line.
	viewer: Option to save a script of user actions for replay with mutool run.
	viewer: Runtime toggle for ICC and spot rendering.
	viewer: Tooltip when hovering over a link in mupdf-gl.

List of changes in MuPDF 1.15.0

General improvements:
	* WebAssembly build target and examples.
	* Improved forms API in both C and Java bindings.
	* Improved forms JavaScript support.
	* Create appearance streams for more form field types.
	* Fixed many bugs in ICC color management.
	* Fixed many memory leaks in error cleanup.
	* Fixed bugs in pdfwrite output.
	* Improved text extraction from LaTeX documents with math symbols.
	* Improved trace device formatting.
	* Support CBZ and CBT files larger than 2Gb.
	* Show table of contents for FB2 and XHTML documents.
	* Show embedded raster images in SVG and XHTML documents.
	* Show FB2 cover page.
	* Add option to save PDF files without encryption.
	* Add inhibit-spaces option to stext device to turn off missing space detection.
	* Simplified fz_try/fz_always/fz_catch macros.

mupdf-gl improvements:
	* Automatically open annotation editor when selecting an annotation.
	* Full page color tinting option in mupdf-gl.
	* Show/hide table of contents sections.
	* Trigger a reload with sighup.
	* Toggle spot color mode with 'e'.

mutool improvements:
	mutool show $PDF outline -- show outline with open/closed state indicator.
	mutool show $PDF js -- show document level javascript.
	mutool clean -A -- create appearance streams when missing.
	mutool clean -AA -- recreate all appearance streams.
	mutool run docs/examples/portfolio.js -- extract embedded files from PDF document.
	mutool run docs/examples/pdf-dejpx.js -- decompress JPEG2000 images in PDF document.
	mutool run docs/examples/fix-s22pdf.js -- fix fonts in documents generated by S22PDF.

Significant API changes:
	* New and improved forms API.
	* Renamed -DNO_ICC to -DFZ_ENABLE_ICC=0
	* Removed fz_annot superclass. Use pdf_annot and pdf_widget directly instead.
	* Annotations and Widgets now have separate enumerators.
	* Added optional separations argument to pixmap rendering utility functions.

Various cleanups:
	Per-function documentation comments moved to the source file.
	Hopefully they will stay up to date more often than when they
	were hidden away in the header file.

	Removed unused internal testing tools: mjsgen and jstest.

	Removed TGA output support. Use one of the more common and useful PAM,
	PNM, PNG, or TIFF formats instead.

	Removed support for PDF portfolios. This work-in-progress feature was
	never completed, and only worked for a small subset of files.

	Removed support for progressive loading. This rarely used feature added
	a lot of complexity and was an unending source of bugs and strange
	behaviour. Removing this feature has allowed us to clean up and
	simplify large amounts of code, and fix dozens of bugs in one fell
	swoop.

List of changes in MuPDF 1.14.0

* New features:
	* Added "Source Han Serif" CJK fallback font.
	* Added more scripts to the Noto fallback fonts.
	* Multi-page PNM support.
	* "mutool show" now supports a path syntax for selecting objects to show.

* Build system simplifications:
	* Auto-generated CMap, ICC, and JS source files are checked in to git.
	* Embedded CMap resources are now generated by a python script.
	* Embedded font resources are linked directly if using GNU ld or windows.
	* Namegen tool replaced by use of C macros.
	* Simplified Makefile.

* Annotation editing:
	* New annotation editing mode in mupdf-gl.
	* Can create, edit, and delete most annotation types.
	* Can create appearance streams for most annotation types.
	* Can create appearance streams for Tx form fields.
	* Can create appearance streams for Ch form fields.

* Form filling in mupdf-gl:
	* Can click buttons, checkboxes, and radioboxes.
	* Can fill out text fields using dialog box.
	* Can select choice options using dialog box.
	* Can verify and sign digital signatures.

* Improved UI for mupdf-gl:
	* Password dialog.
	* Error dialog.
	* Open/save file dialog.
	* Snap selection to words or lines by holding control or control+shift.
	* Save and restore current location, bookmarks, and navigation history.

* Bug fixes:
	* Improved CJK character fallback handling in EPUB.

* API changes:
	* Pass rectangle and matrix structs by value.
	* Replaced PDF_NAME_Xxx macros with PDF_NAME(Xxx).
	* Added PDF_TRUE, PDF_FALSE, and PDF_NULL constant pdf_obj* macros.
	* Added helper functions: pdf_dict_get_int, etc.
	* Removed 'doc' argument in pdf_new_int, etc.
	* Quads instead of rects when highlighting and searching text.
	* mutool run: Pass arguments to script in scriptArgs global.

List of changes in MuPDF 1.13.0

* This is primarily a bugfix release.

* New "mutool sign" tool for showing and verifying digital signatures.
* Chinese, Japanese, Korean, Cyrillic, and Greek font support in mutool create.
* Improvements to annotation editing API.

List of changes in MuPDF 1.12.0

* New Android SDK:
	New git repositories for the SDK projects:
		* mupdf-android-fitz.git has the JNI bindings in a library.
		* mupdf-android-viewer.git has the viewer as an activity in a library.
		* mupdf-android-viewer-mini.git has the minimalist viewer as an activity in a library.
	Binary packages in our Maven repository at http://maven.ghostscript.com:
		* com.artifex.mupdf:fitz:1.12.+
		* com.artifex.mupdf:viewer:1.12.+
		* com.artifex.mupdf:mini:1.12.+

* Color management:
	* LCMS2 library for color management.
	* CMYK rendering with overprint simulation.
	* Spot color rendering.
	* Transparency rendering fixes.

* Structured text output improvements:
	* Reworked structured text API.
	* Faster text searching.
	* Highlight and copy text by selecting lines instead of by area.
	* New semantic XHTML output format.
	* New layout preserving HTML output format.

* Features and improvements:
	* Improved non-AA rendering with new scan converter.
	* Improved LARGEFILE support.
	* Improved TIFF support.
	* Improved documentation.
	* PCLm output.
	* PSD output.
	* New "mutool trace" tool.
	* New "mutool sign" tool (work in progress).
	* Text redaction (work in progress).

* Lots of bug fixes.

List of changes in MuPDF 1.11

* This is primarily a bug fix release.

* Split Android and iOS viewers into separate projects:
	* mupdf-viewer-ios.git has the iOS viewer.
	* mupdf-viewer-android-old.git has the Android viewer.
	* mupdf-viewer-android-nui.git has a new advanced Android viewer.
	* mupdf-viewer-android-mini.git has a new minimalist Android viewer.

* PDF portfolio support with command line tool "mutool portfolio".
* Add callbacks to load fallback fonts from the system.
* Use system fonts in Android to reduce install size.
* Flag to disable publisher styles in EPUB layout.
* Improved SVG output.

List of changes in MuPDF 1.10

* Headline changes:
	* FictionBook (FB2) e-book support.
	* Simple SVG parser (a small subset of SVG only).
	* mutool convert: a new document conversion tool and interface.
	* Multi-threaded rendering in mudraw.
	* Luratech decoders for JBIG2 and JPEG2000 (commercial releases only).
	* Optional JPEG-XR support (not included by default for security reasons).
	* Updated base 14 fonts from URW.
	* New CJK font with language specific variants.
	* Hyperlink support in EPUB.

* Reduced memory use:
	* New tool muraster: example printer driver with limited RAM usage and automatic banding.
	* Alpha channel is now optional in pixmaps.
	* More aggressive purging of cached objects.
	* Partial image decoding for lower memory use when banding.

* Reduced code size when building with a subset of features:
	* Reduced default set of built-in CMap tables to the minimum required.
	* FZ_ENABLE_PDF, _XPS, _JS, to disable features at compile time.
	* Function level linking.

* Interface changes and cleanups:
	* Dropped pdf object generation numbers from public interfaces.
	* Simplified PDF page, xobject, and annotation internals.
	* Closing and freeing devices and writers are now separate steps.
	* Improved PDF annotation editing interface (still a work in progress).
	* Document writer interface.
	* Banded image writer interface.

* Mobile viewers:
	* New JNI interfaces to match capabilities of 'mutool run' javascript.
	* New android and desktop java examples using new JNI interface.

List of changes in MuPDF 1.9

* Headline changes:
	* New command line tools: create and run.
	* New low-level Java interface for desktop and android.
	* Bidirectional layout for Arabic and Hebrew scripts.
	* Shaping complex scripts for EPUB text layout.
	* Noto fallback fonts for EPUB layout.

* mutool create
	Create new PDF files from scratch.
	Read an annotated content stream in a text file and write a PDF file,
	automatically embedding font and image resources.

* mutool run
	Run javascript scripts with MuPDF bindings.
	The interface is similar to the new Java interface.

* mutool draw
	Optional multi-threaded operation (Windows and pthreads).
	Optional low memory mode (primarily for testing).

List of changes in MuPDF 1.8

* Headline changes:
	* New OpenGL-based barebones desktop viewer.
	* New URW fonts with greek and cyrillic.
	* 64-bit file support.
	* Ghostscript proofing mode (source only; not in shipped binaries).

* EPUB improvements:
	* User style sheets.
	* GIF images (also for CBZ).
	* Table of contents.
	* CJK text.
	* Page margins.
	* Many bug fixes.

* Bug fixes:
	* Updated FreeType to version 2.6.1.
	* Various font substitution bug fixes.
	* Fix setjmp/longjmp behaviour which could cause optimizing compilers to misbehave.

List of changes in MuPDF 1.7a

* Bugfixes
	* Fixed bug that allocated too much memory when packing paths.
	* Fixed EPUB font scaling bug.
	* Fixed EPUB file type handling in viewers.
	* Improved tolerance for broken and unsupported CSS.

* Features
	* Added mudraw -z option to compress output streams.

List of changes in MuPDF 1.7

* Headline changes:
	* New 'Indie dev' licensing options - contact sales@artifex.com for more details.
	* New HTML layout engine, and (DRM-free) EPUB viewer.
	* Reduced memory usage - displaylists and internal PDF representation take much less memory, reducing total memory use on some files by over 60%.

* Important API changes:
	* Bound contexts have been removed; we now pass fz_contexts explicitly.
	* Reference counting of paths and text structures.

* Features:
	* Add mutool pages option.
	* Tweaked rendering to prevent feature dropout in common cases.
	* Viewer tweaks
		* Better mouse wheel handling
		* Shift-space support
		* Mouse button control of presentation mode

* Internal changes:
	* Removal of bound contexts; fz_contexts now passed explicitly everywhere.
	* PDF filter revamp - simpler interface.
	* Devices use derived structures rather than user pointer.
	* Sparse PDF xrefs held in more compact form.
	* New gsview viewer split out to its own repository.

* Bug fixes
	* Improved handling of broken files.
	* Fix BBoxes of Type 3 fonts.
	* Updated fonts (including greek and cyrillic).
	* Various memory leaks and crashes.
	* And many more.


List of changes in MuPDF 1.6

* Features:
	* Color detection device (mudraw -T).
	* Sepia mode full-page color tinting in X11 and win32 viewer (keybinding: shift-C).
	* Re-implement printf and strtod due to portability issue with locales and number formatting.
	* Add 'gsview' project: a Windows Modern UI viewer.
	* Improve XML parser interface.
* Bug fixes:
	* CBZ page ordering
	* ZIP64 support
	* iOS and Android bug fixes
	* Miscellaneous minor fixes


List of changes in MuPDF 1.5

* Bug fixes.


List of changes in MuPDF 1.4

* Headline changes:
	* CMYK rendering (mudraw PWG and PAM formats)
	* TIFF viewer (with multi-page support).
	* Added MuJS Javascript interpreter.
		* MuJS is the default, V8 and JavaScriptCore are compile time options.
		* Javascript support has to be explicitly enabled with pdf_enable_js.
		* All viewers now have JavaScript enabled in the default builds.
* Viewers:
	* X11: Horizontal scroll wheel support.
	* X11: Status bar display with warnings.
	* Android: Digital signatures.
	* iOS: Links, form filling, annotation editing, and javascript.
	* iOS: Reflow mode.
	* WinRT: Printing.
	* WinRT: Improved zooming behaviour.
* Tools:
	* mudraw: Banded rendering with -B /band-height/.
	* mudraw: Select output format with -F /format/.
	* mudraw: Write to stdout if you use '-' as the output file name.
	* mudraw: Add TGA output format.
	* mudraw: Improved SVG output.
	* mutool show: Write output to file instead of stdout with -o /filename/.
	* mutool clean: Clean content streams with -s option.
* Annotations:
	* Improved font handling.
	* Form fields.
	* Free text.
	* Sticky notes.
* Optimizations:
	* glyph cache: Partial eviction.
	* glyph cache: Run-length compressed glyphs.
	* Smarter handling of subpixel metrics in text rendering.
	* Optimized blitting functions.
	* Optimized gradient mesh drawing.
* API changes and additions:
	* fz_stream API reworked: replace "read" function with "next".
	* "Rebind" functions to associate context bound objects with another context:
		fz_output, fz_stream, fz_device and fz_document.
	* Introduce "document handlers" to detect and open different file types.
		* Must now call fz_register_document_handlers() to register the defaults.
		* May register your own handlers as well to work with fz_open_document.
	* Hook to load system fonts: fz_install_load_system_font_funcs.
	* PDF xref cache flushing functions (mark/clear/clear-to-mark).
	* Add our own "printf" set of functions to format strings and write to fz_output:
		* Format %f as short as possible while preserving precision.
		* Has %C for formatting a unicode character as UTF-8.
		* Has %M to format fz_matrix.
		* Has %R to format fz_rect.
		* Has %q and %( to format strings with escaped characters.
	* PDF process interface: allow PDF interpreter to do more than just draw!
		* Content stream state cleaning filter.
		* Content stream rewriting filter.
	* PDF digital signatures.
	* Stroke states may now be stored on the stack.
	* Improved fz_path internals.
	* Gradient mesh drawing interface has been improved.
	* Save files with incremental updates.


List of changes in MuPDF 1.3

 * Windows RT viewer app for MuPDF.
 * Library changes to support progressive loading (display PDF files as
   they download). Windows/Linux/MacOS viewer supports this using curl.
 * Incremental updates to PDF files are now (optionally) preserved on
   loading/saving.
 * Prototype support for checking PDF Digital Signatures.
 * Initial annotation support (strike-out, underline, highlight and ink)
   (library and android builds only).
 * Fix operation on Android API level 8.
 * Android redraw optimisations.
 * Android app now supports Google Cloud Print.
 * Android app translated into many languages.
 * Android support for more architectures.
 * Improvements to store (avoid collisions causing unnecessary evictions).
 * Windows apps use Unicode filenames now.
 * PDF function handling improved; functions can now be passed to devices
   without 'sampling'.
 * PDF image handling improved; images can now be passed to devices
   without decompression.
 * Indexed images are no longer uncompressed at load time, saving memory.
 * Caching of rendered tiles for speed.
 * Improved text analysis mode, capable of spotting columns/indents,
   right-to-left text etc.
 * HTML output mode now includes image output.
 * PDF password encoding handling improved.
 * MuPDF now opens Jpeg, Tiff and PNG files directly.
 * Bug preventing OpenXPS files from being opened fixed.
 * Initial (feature incomplete) SVG and PDF output devices.
 * PWG raster (mono/grey/RGB) and PCL (mono) output devices.
 * Various performance improvements (including tilings and mesh based
   shadings).
 * Revamped directory structure to reflect recent changes.
 * Various potential SEGV, SoftMask and rendering fixes.
 * Many potential crashes in Jpeg2000 and JBIG2 images fixed.


List of changes in MuPDF 1.2

 * Important API changes:
    * fz_bbox is now fz_irect.
    * APIs (including fz_device) now pass fz_rect/fz_matrix by reference.
    * fz_device API is now more consistent with regards to use of
      fz_rect rather than fz_bbox.
 * Add support for Javascript and forms handling.
 * Fix many SEGVs with out of spec files. Many thanks to Mateusz "j00ru"
   Jurczyk and Gynvael Coldwind of the Google Security team, zeniko,
   Sebastian Rasmussen and all other contributors.
 * Add fz_open_document_with_stream to allow non-file based operation.
 * Move to using git submodules for third party libraries.
 * Much enhanced Android application. Now on Google Play!
 * Oversized and stroke text clipping implemented.
 * Change shadings to decompose at render times; massive memory savings.
 * Renamed 'mubusy' to 'mutool'.
 * PDF 1.7 Extension Level 8 encryption implemented.
 * Added consts to various parts of the API to help C++ interworking.
 * Prototype transition support.
 * Text searching API moved to fitz.
 * Highlight and copy text selections.
 * Performance enhancements for color conversion and fax decompression.
 * ARM optimisations for color conversion and bitmap scaling.
 * Bitmap subsampling stage introduced, with ARM optimisations.
 * Type 3 fonts; glyphs are now handled as display lists.
 * Scan converter performance improvements.
 * Various rendering fixes.


List of changes in MuPDF 1.1

 * Rendering bugs fixed (text clipping, stroked text etc).
 * Better handling of 'large' (uncachable) glyphs.
 * Added a delete button to the library view on the iOS port.
 * Minor speed optimisations.
 * Shading bug fixes.
 * Move to using dynamically allocated parsing buffers (more resilient).
 * Support for UserUnits.
 * Fix bugs with image predictors (including with 16 bit images).
 * More resilient to out of spec files.
 * Extract pdf writing capability into the library from pdfclean, and
   expand on it to allow for linearisation. Bug fixes in the garbage
   collection of unused objects.
 * Improve pdf writing recognition of images.
 * Improved font matching.
 * Start to move away from macros to inline functions (helpful for
   applications requiring certification).
 * Many bugs fixed.
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MuPDF was developed by Artifex Software, who own the copyright.
Along the way various patches for bug fixes and features were
contributed by many outside developers. We are grateful for
these contributions, and while privacy/brevity/confidentiality
prevent us from listing everyone here, we would like to thank
the following in particular:

 * Simon Bünzli (zeniko, of the SumatraPDF project).

 * Krzysztof Kowalczyk (of the SumatraPDF project). 

 * Sebastian Rasmussen (Sebras).
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                    GNU AFFERO GENERAL PUBLIC LICENSE
                       Version 3, 19 November 2007

 Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

                            Preamble

  The GNU Affero General Public License is a free, copyleft license for
software and other kinds of works, specifically designed to ensure
cooperation with the community in the case of network server software.

  The licenses for most software and other practical works are designed
to take away your freedom to share and change the works.  By contrast,
our General Public Licenses are intended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for all its users.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

  Developers that use our General Public Licenses protect your rights
with two steps: (1) assert copyright on the software, and (2) offer
you this License which gives you legal permission to copy, distribute
and/or modify the software.

  A secondary benefit of defending all users' freedom is that
improvements made in alternate versions of the program, if they
receive widespread use, become available for other developers to
incorporate.  Many developers of free software are heartened and
encouraged by the resulting cooperation.  However, in the case of
software used on network servers, this result may fail to come about.
The GNU General Public License permits making a modified version and
letting the public access it on a server without ever releasing its
source code to the public.

  The GNU Affero General Public License is designed specifically to
ensure that, in such cases, the modified source code becomes available
to the community.  It requires the operator of a network server to
provide the source code of the modified version running there to the
users of that server.  Therefore, public use of a modified version, on
a publicly accessible server, gives the public access to the source
code of the modified version.

  An older license, called the Affero General Public License and
published by Affero, was designed to accomplish similar goals.  This is
a different license, not a version of the Affero GPL, but Affero has
released a new version of the Affero GPL which permits relicensing under
this license.

  The precise terms and conditions for copying, distribution and
modification follow.

                       TERMS AND CONDITIONS

  0. Definitions.

  "This License" refers to version 3 of the GNU Affero General Public License.

  "Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

  "The Program" refers to any copyrightable work licensed under this
License.  Each licensee is addressed as "you".  "Licensees" and
"recipients" may be individuals or organizations.

  To "modify" a work means to copy from or adapt all or part of the work
in a fashion requiring copyright permission, other than the making of an
exact copy.  The resulting work is called a "modified version" of the
earlier work or a work "based on" the earlier work.

  A "covered work" means either the unmodified Program or a work based
on the Program.

  To "propagate" a work means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy.  Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

  To "convey" a work means any kind of propagation that enables other
parties to make or receive copies.  Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

  An interactive user interface displays "Appropriate Legal Notices"
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tells the user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License.  If
the interface presents a list of user commands or options, such as a
menu, a prominent item in the list meets this criterion.

  1. Source Code.

  The "source code" for a work means the preferred form of the work
for making modifications to it.  "Object code" means any non-source
form of a work.

  A "Standard Interface" means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
is widely used among developers working in that language.

  The "System Libraries" of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard Interface for which an
implementation is available to the public in source code form.  A
"Major Component", in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or a compiler used to
produce the work, or an object code interpreter used to run it.

  The "Corresponding Source" for a work in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities.  However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work.  For example, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

  The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

  The Corresponding Source for a work in source code form is that
same work.

  2. Basic Permissions.

  All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met.  This License explicitly affirms your unlimited
permission to run the unmodified Program.  The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work.  This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

  You may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains
in force.  You may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this License in conveying all material for which you do
not control copyright.  Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction
and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

  Conveying under any other circumstances is permitted solely under
the conditions stated below.  Sublicensing is not allowed; section 10
makes it unnecessary.

  3. Protecting Users' Legal Rights From Anti-Circumvention Law.

  No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

  When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties' legal rights to forbid circumvention of
technological measures.

  4. Conveying Verbatim Copies.

  You may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

  You may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for a fee.

  5. Conveying Modified Source Versions.

  You may convey a work based on the Program, or the modifications to
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

    a) The work must carry prominent notices stating that you modified
    it, and giving a relevant date.

    b) The work must carry prominent notices stating that it is
    released under this License and any conditions added under section
    7.  This requirement modifies the requirement in section 4 to
    "keep intact all notices".

    c) You must license the entire work, as a whole, under this
    License to anyone who comes into possession of a copy.  This
    License will therefore apply, along with any applicable section 7
    additional terms, to the whole of the work, and all its parts,
    regardless of how they are packaged.  This License gives no
    permission to license the work in any other way, but it does not
    invalidate such permission if you have separately received it.

    d) If the work has interactive user interfaces, each must display
    Appropriate Legal Notices; however, if the Program has interactive
    interfaces that do not display Appropriate Legal Notices, your
    work need not make them do so.

  A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form a larger program,
in or on a volume of a storage or distribution medium, is called an
"aggregate" if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit.  Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

  6. Conveying Non-Source Forms.

  You may convey a covered work in object code form under the terms
of sections 4 and 5, provided that you also convey the
machine-readable Corresponding Source under the terms of this License,
in one of these ways:

    a) Convey the object code in, or embodied in, a physical product
    (including a physical distribution medium), accompanied by the
    Corresponding Source fixed on a durable physical medium
    customarily used for software interchange.

    b) Convey the object code in, or embodied in, a physical product
    (including a physical distribution medium), accompanied by a
    written offer, valid for at least three years and valid for as
    long as you offer spare parts or customer support for that product
    model, to give anyone who possesses the object code either (1) a
    copy of the Corresponding Source for all the software in the
    product that is covered by this License, on a durable physical
    medium customarily used for software interchange, for a price no
    more than your reasonable cost of physically performing this
    conveying of source, or (2) access to copy the
    Corresponding Source from a network server at no charge.

    c) Convey individual copies of the object code with a copy of the
    written offer to provide the Corresponding Source.  This
    alternative is allowed only occasionally and noncommercially, and
    only if you received the object code with such an offer, in accord
    with subsection 6b.

    d) Convey the object code by offering access from a designated
    place (gratis or for a charge), and offer equivalent access to the
    Corresponding Source in the same way through the same place at no
    further charge.  You need not require recipients to copy the
    Corresponding Source along with the object code.  If the place to
    copy the object code is a network server, the Corresponding Source
    may be on a different server (operated by you or a third party)
    that supports equivalent copying facilities, provided you maintain
    clear directions next to the object code saying where to find the
    Corresponding Source.  Regardless of what server hosts the
    Corresponding Source, you remain obligated to ensure that it is
    available for as long as needed to satisfy these requirements.

    e) Convey the object code using peer-to-peer transmission, provided
    you inform other peers where the object code and Corresponding
    Source of the work are being offered to the general public at no
    charge under subsection 6d.

  A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be
included in conveying the object code work.

  A "User Product" is either (1) a "consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into a dwelling.  In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage.  For a particular
product received by a particular user, "normally used" refers to a
typical or common use of that class of product, regardless of the status
of the particular user or of the way in which the particular user
actually uses, or expects or is expected to use, the product.  A product
is a consumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

  "Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install
and execute modified versions of a covered work in that User Product from
a modified version of its Corresponding Source.  The information must
suffice to ensure that the continued functioning of the modified object
code is in no case prevented or interfered with solely because
modification has been made.

  If you convey an object code work under this section in, or with, or
specifically for use in, a User Product, and the conveying occurs as
part of a transaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information.  But this requirement does not apply
if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has
been installed in ROM).

  The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates
for a work that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed.  Access to a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

  Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in a format that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying.

  7. Additional Terms.

  "Additional permissions" are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law.  If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

  When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it.  (Additional permissions may be written to require their own
removal in certain cases when you modify the work.)  You may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

  Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

    a) Disclaiming warranty or limiting liability differently from the
    terms of sections 15 and 16 of this License; or

    b) Requiring preservation of specified reasonable legal notices or
    author attributions in that material or in the Appropriate Legal
    Notices displayed by works containing it; or

    c) Prohibiting misrepresentation of the origin of that material, or
    requiring that modified versions of such material be marked in
    reasonable ways as different from the original version; or

    d) Limiting the use for publicity purposes of names of licensors or
    authors of the material; or

    e) Declining to grant rights under trademark law for use of some
    trade names, trademarks, or service marks; or

    f) Requiring indemnification of licensors and authors of that
    material by anyone who conveys the material (or modified versions of
    it) with contractual assumptions of liability to the recipient, for
    any liability that these contractual assumptions directly impose on
    those licensors and authors.

  All other non-permissive additional terms are considered "further
restrictions" within the meaning of section 10.  If the Program as you
received it, or any part of it, contains a notice stating that it is
governed by this License along with a term that is a further
restriction, you may remove that term.  If a license document contains
a further restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does
not survive such relicensing or conveying.

  If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or a notice indicating
where to find the applicable terms.

  Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above requirements apply either way.

  8. Termination.

  You may not propagate or modify a covered work except as expressly
provided under this License.  Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

  However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder fails to notify you of the violation by some reasonable means
prior to 60 days after the cessation.

  Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, this is the first time you have
received notice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

  Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License.  If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

  9. Acceptance Not Required for Having Copies.

  You are not required to accept this License in order to receive or
run a copy of the Program.  Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance.  However,
nothing other than this License grants you permission to propagate or
modify any covered work.  These actions infringe copyright if you do
not accept this License.  Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

  10. Automatic Licensing of Downstream Recipients.

  Each time you convey a covered work, the recipient automatically
receives a license from the original licensors, to run, modify and
propagate that work, subject to this License.  You are not responsible
for enforcing compliance by third parties with this License.

  An "entity transaction" is a transaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations.  If propagation of a covered
work results from an entity transaction, each party to that
transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus a right to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor has it or can get it with reasonable efforts.

  You may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License.  For example, you may
not impose a license fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in a lawsuit) alleging that
any patent claim is infringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

  11. Patents.

  A "contributor" is a copyright holder who authorizes use under this
License of the Program or a work on which the Program is based.  The
work thus licensed is called the contributor's "contributor version".

  A contributor's "essential patent claims" are all patent claims
owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,
but do not include claims that would be infringed only as a
consequence of further modification of the contributor version.  For
purposes of this definition, "control" includes the right to grant
patent sublicenses in a manner consistent with the requirements of
this License.

  Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

  In the following three paragraphs, a "patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement).  To "grant" such a patent license to a
party means to make such an agreement or commitment not to enforce a
patent against the party.

  If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients.  "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patents in that
country that you have reason to believe are valid.

  If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

  A patent license is "discriminatory" if it does not include within
the scope of its coverage, prohibits the exercise of, or is
conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License.  You may not convey a covered
work if you are a party to an arrangement with a third party that is
in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying
the work, and under which the third party grants, to any of the
parties who would receive the covered work from you, a discriminatory
patent license (a) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,
or that patent license was granted, prior to 28 March 2007.

  Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

  12. No Surrender of Others' Freedom.

  If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all.  For example, if you agree to terms that obligate you
to collect a royalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

  13. Remote Network Interaction; Use with the GNU General Public License.

  Notwithstanding any other provision of this License, if you modify the
Program, your modified version must prominently offer all users
interacting with it remotely through a computer network (if your version
supports such interaction) an opportunity to receive the Corresponding
Source of your version by providing access to the Corresponding Source
from a network server at no charge, through some standard or customary
means of facilitating copying of software.  This Corresponding Source
shall include the Corresponding Source for any work covered by version 3
of the GNU General Public License that is incorporated pursuant to the
following paragraph.

  Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with a work licensed
under version 3 of the GNU General Public License into a single
combined work, and to convey the resulting work.  The terms of this
License will continue to apply to the part which is the covered work,
but the work with which it is combined will remain governed by version
3 of the GNU General Public License.

  14. Revised Versions of this License.

  The Free Software Foundation may publish revised and/or new versions of
the GNU Affero General Public License from time to time.  Such new versions
will be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

  Each version is given a distinguishing version number.  If the
Program specifies that a certain numbered version of the GNU Affero General
Public License "or any later version" applies to it, you have the
option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation.  If the Program does not specify a version number of the
GNU Affero General Public License, you may choose any version ever published
by the Free Software Foundation.

  If the Program specifies that a proxy can decide which future
versions of the GNU Affero General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

  Later license versions may give you additional or different
permissions.  However, no additional obligations are imposed on any
author or copyright holder as a result of your choosing to follow a
later version.

  15. Disclaimer of Warranty.

  THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW.  EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM
IS WITH YOU.  SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. Limitation of Liability.

  IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

  17. Interpretation of Sections 15 and 16.

  If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless a warranty or assumption of liability accompanies a
copy of the Program in return for a fee.

                     END OF TERMS AND CONDITIONS

            How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free software: you can redistribute it and/or modify
    it under the terms of the GNU Affero General Public License as published by
    the Free Software Foundation, either version 3 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU Affero General Public License for more details.

    You should have received a copy of the GNU Affero General Public License
    along with this program.  If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

  If your software can interact with users remotely through a computer
network, you should also make sure that it provides a way for users to
get its source.  For example, if your program is a web application, its
interface could display a "Source" link that leads users to an archive
of the code.  There are many ways you could offer source, and different
solutions will be better for different programs; see section 13 for the
specific requirements.

  You should also get your employer (if you work as a programmer) or school,
if any, to sign a "copyright disclaimer" for the program, if necessary.
For more information on this, and how to apply and follow the GNU AGPL, see
<http://www.gnu.org/licenses/>.







mupdf-1.21.1-source/Makefile

# GNU Makefile

-include user.make

ifndef build
  build := release
endif

default: all

include Makerules

ifndef OUT
  OUT := build/$(build_prefix)$(build)$(build_suffix)
endif

include Makethird

# --- Configuration ---

# Do not specify CFLAGS or LIBS on the make invocation line - specify
# XCFLAGS or XLIBS instead. Make ignores any lines in the makefile that
# set a variable that was set on the command line.
CFLAGS += $(XCFLAGS) -Iinclude
LIBS += $(XLIBS) -lm

ifneq ($(threading),no)
  ifeq ($(HAVE_PTHREAD),yes)
	THREADING_CFLAGS := $(PTHREAD_CFLAGS) -DHAVE_PTHREAD
	THREADING_LIBS := $(PTHREAD_LIBS)
  endif
endif

ifeq ($(HAVE_WIN32),yes)
  WIN32_LIBS := -lcomdlg32 -lgdi32
  WIN32_LDFLAGS := -Wl,-subsystem,windows
endif

# --- Commands ---

ifneq ($(verbose),yes)
  QUIET_AR = @ echo "    AR $@" ;
  QUIET_RANLIB = @ echo "    RANLIB $@" ;
  QUIET_CC = @ echo "    CC $@" ;
  QUIET_CXX = @ echo "    CXX $@" ;
  QUIET_GEN = @ echo "    GEN $@" ;
  QUIET_LINK = @ echo "    LINK $@" ;
  QUIET_RM = @ echo "    RM $@" ;
  QUIET_TAGS = @ echo "    TAGS $@" ;
  QUIET_WINDRES = @ echo "    WINDRES $@" ;
  QUIET_OBJCOPY = @ echo "    OBJCOPY $@" ;
  QUIET_DLLTOOL = @ echo "    DLLTOOL $@" ;
  QUIET_GENDEF = @ echo "    GENDEF $@" ;
endif

MKTGTDIR = mkdir -p $(dir $@)
CC_CMD = $(QUIET_CC) $(MKTGTDIR) ; $(CC) $(CFLAGS) -MMD -MP -o $@ -c $<
CXX_CMD = $(QUIET_CXX) $(MKTGTDIR) ; $(CXX) $(CFLAGS) $(XCXXFLAGS) -MMD -MP -o $@ -c $<
AR_CMD = $(QUIET_AR) $(MKTGTDIR) ; $(AR) cr $@ $^
ifdef RANLIB
  RANLIB_CMD = $(QUIET_RANLIB) $(RANLIB) $@
endif
LINK_CMD = $(QUIET_LINK) $(MKTGTDIR) ; $(CC) $(LDFLAGS) -o $@ $^ $(LIBS)
TAGS_CMD = $(QUIET_TAGS) ctags -R --c-kinds=+p --exclude=platform/python --exclude=platform/c++
WINDRES_CMD = $(QUIET_WINDRES) $(MKTGTDIR) ; $(WINDRES) $< $@
OBJCOPY_CMD = $(QUIET_OBJCOPY) $(MKTGTDIR) ; $(LD) -r -b binary -z noexecstack -o $@ $<
GENDEF_CMD = $(QUIET_GENDEF) gendef - $< > $@
DLLTOOL_CMD = $(QUIET_DLLTOOL) dlltool -d $< -D $(notdir $(^:%.def=%.dll)) -l $@

ifeq ($(shared),yes)
LINK_CMD = $(QUIET_LINK) $(MKTGTDIR) ; $(CC) $(LDFLAGS) -o $@ \
	$(filter-out %.$(SO),$^) \
	$(sort $(patsubst %,-L%,$(dir $(filter %.$(SO),$^)))) \
	$(patsubst lib%.$(SO),-l%,$(notdir $(filter %.$(SO),$^))) \
	$(LIBS)
endif

# --- Rules ---

$(OUT)/%.a :
	$(AR_CMD)
	$(RANLIB_CMD)

$(OUT)/%.exe: %.c
	$(LINK_CMD)

$(OUT)/%.$(SO):
	$(LINK_CMD) $(LIB_LDFLAGS) $(THIRD_LIBS) $(LIBCRYPTO_LIBS)

$(OUT)/%.def: $(OUT)/%.$(SO)
	$(GENDEF_CMD)

$(OUT)/%_$(SO).a: $(OUT)/%.def
	$(DLLTOOL_CMD)

$(OUT)/source/helpers/mu-threads/%.o : source/helpers/mu-threads/%.c
	$(CC_CMD) $(WARNING_CFLAGS) $(LIB_CFLAGS) $(THREADING_CFLAGS)

$(OUT)/source/helpers/pkcs7/%.o : source/helpers/pkcs7/%.c
	$(CC_CMD) $(WARNING_CFLAGS) $(LIB_CFLAGS) $(LIBCRYPTO_CFLAGS)

$(OUT)/source/tools/%.o : source/tools/%.c
	$(CC_CMD) $(WARNING_CFLAGS) $(THIRD_CFLAGS) $(THREADING_CFLAGS)

$(OUT)/generated/%.o : generated/%.c
	$(CC_CMD) $(WARNING_CFLAGS) $(LIB_CFLAGS) -O0

$(OUT)/platform/x11/%.o : platform/x11/%.c
	$(CC_CMD) $(WARNING_CFLAGS) $(X11_CFLAGS)

$(OUT)/platform/x11/curl/%.o : platform/x11/%.c
	$(CC_CMD) $(WARNING_CFLAGS) $(X11_CFLAGS) $(CURL_CFLAGS)

$(OUT)/platform/gl/%.o : platform/gl/%.c
	$(CC_CMD) $(WARNING_CFLAGS) $(THIRD_CFLAGS) $(THIRD_GLUT_CFLAGS)

ifeq ($(HAVE_OBJCOPY),yes)
  $(OUT)/source/fitz/noto.o : source/fitz/noto.c
	$(CC_CMD) $(WARNING_CFLAGS) -Wdeclaration-after-statement -DHAVE_OBJCOPY $(LIB_CFLAGS) $(THIRD_CFLAGS)
endif

$(OUT)/source/fitz/memento.o : source/fitz/memento.c
	$(CC_CMD) $(WARNING_CFLAGS) $(LIB_CFLAGS) $(THIRD_CFLAGS) -DMEMENTO_MUPDF_HACKS

$(OUT)/source/%.o : source/%.c
	$(CC_CMD) $(WARNING_CFLAGS) -Wdeclaration-after-statement $(LIB_CFLAGS) $(THIRD_CFLAGS)

$(OUT)/source/%.o : source/%.cpp
	$(CXX_CMD) $(WARNING_CFLAGS) $(LIB_CFLAGS) $(THIRD_CFLAGS)

ifeq ($(HAVE_TESSERACT),yes)
$(OUT)/source/fitz/tessocr.o : source/fitz/tessocr.cpp
	$(CXX_CMD) $(WARNING_CFLAGS) $(LIB_CFLAGS) $(THIRD_CFLAGS) $(TESSERACT_CFLAGS) $(TESSERACT_DEFINES) $(TESSERACT_LANGFLAGS)
endif

$(OUT)/platform/%.o : platform/%.c
	$(CC_CMD) $(WARNING_CFLAGS)

$(OUT)/%.o: %.rc
	$(WINDRES_CMD)

.PRECIOUS : $(OUT)/%.o # Keep intermediates from chained rules
.PRECIOUS : $(OUT)/%.exe # Keep intermediates from chained rules

# --- File lists ---

THIRD_OBJ := $(THIRD_SRC:%.c=$(OUT)/%.o)
THIRD_OBJ := $(THIRD_OBJ:%.cc=$(OUT)/%.o)
THIRD_OBJ := $(THIRD_OBJ:%.cpp=$(OUT)/%.o)

THIRD_GLUT_OBJ := $(THIRD_GLUT_SRC:%.c=$(OUT)/%.o)

MUPDF_SRC := $(sort $(wildcard source/fitz/*.c))
MUPDF_SRC += $(sort $(wildcard source/fitz/*.cpp))
MUPDF_SRC += $(sort $(wildcard source/pdf/*.c))
MUPDF_SRC += $(sort $(wildcard source/xps/*.c))
MUPDF_SRC += $(sort $(wildcard source/svg/*.c))
MUPDF_SRC += $(sort $(wildcard source/html/*.c))
MUPDF_SRC += $(sort $(wildcard source/reflow/*.c))
MUPDF_SRC += $(sort $(wildcard source/cbz/*.c))

MUPDF_OBJ := $(MUPDF_SRC:%.c=$(OUT)/%.o)
MUPDF_OBJ := $(MUPDF_OBJ:%.cpp=$(OUT)/%.o)

THREAD_SRC := source/helpers/mu-threads/mu-threads.c
THREAD_OBJ := $(THREAD_SRC:%.c=$(OUT)/%.o)

PKCS7_SRC += source/helpers/pkcs7/pkcs7-openssl.c
PKCS7_OBJ := $(PKCS7_SRC:%.c=$(OUT)/%.o)

# --- Generated embedded font files ---

HEXDUMP_SH := scripts/hexdump.sh

FONT_BIN := $(sort $(wildcard resources/fonts/urw/*.cff))
FONT_BIN += $(sort $(wildcard resources/fonts/han/*.ttc))
FONT_BIN += $(sort $(wildcard resources/fonts/droid/DroidSansFallbackFull.ttf))
FONT_BIN += $(sort $(wildcard resources/fonts/droid/DroidSansFallback.ttf))
FONT_BIN += $(sort $(wildcard resources/fonts/noto/*.otf))
FONT_BIN += $(sort $(wildcard resources/fonts/noto/*.ttf))
FONT_BIN += $(sort $(wildcard resources/fonts/sil/*.cff))

# Note: The tests here must match the equivalent tests in noto.c

ifneq ($(filter -DTOFU_CJK,$(XCFLAGS)),)
  FONT_BIN := $(filter-out resources/fonts/han/%.ttc, $(FONT_BIN))
  FONT_BIN := $(filter-out resources/fonts/droid/DroidSansFallbackFull.ttf, $(FONT_BIN))
  FONT_BIN := $(filter-out resources/fonts/droid/DroidSansFallback.ttf, $(FONT_BIN))
endif

ifneq ($(filter -DTOFU_CJK_EXT,$(XCFLAGS)),)
  FONT_BIN := $(filter-out resources/fonts/han/%.ttc, $(FONT_BIN))
  FONT_BIN := $(filter-out resources/fonts/droid/DroidSansFallbackFull.ttf, $(FONT_BIN))
endif

ifneq ($(filter -DTOFU_CJK_LANG,$(XCFLAGS)),)
  FONT_BIN := $(filter-out resources/fonts/han/%.ttc, $(FONT_BIN))
endif

ifneq ($(filter -DTOFU,$(XCFLAGS)),)
  FONT_BIN := $(filter-out resources/fonts/noto/%.otf,$(FONT_BIN))
  FONT_BIN := $(filter-out resources/fonts/noto/%.ttf,$(FONT_BIN))
  FONT_BIN := $(filter-out resources/fonts/sil/%.cff,$(FONT_BIN))
endif

ifneq ($(filter -DTOFU_NOTO,$(XCFLAGS)),)
  FONT_BIN := $(filter-out resources/fonts/noto/%.otf,$(FONT_BIN))
  FONT_BIN := $(filter-out resources/fonts/noto/%.ttf,$(FONT_BIN))
endif

ifneq ($(filter -DTOFU_SIL,$(XCFLAGS)),)
  FONT_BIN := $(filter-out resources/fonts/sil/%.cff,$(FONT_BIN))
endif

FONT_GEN := $(FONT_BIN:%=generated/%.c)

generated/%.cff.c : %.cff $(HEXDUMP_SH) ; $(QUIET_GEN) $(MKTGTDIR) ; bash $(HEXDUMP_SH) > $@ $<
generated/%.otf.c : %.otf $(HEXDUMP_SH) ; $(QUIET_GEN) $(MKTGTDIR) ; bash $(HEXDUMP_SH) > $@ $<
generated/%.ttf.c : %.ttf $(HEXDUMP_SH) ; $(QUIET_GEN) $(MKTGTDIR) ; bash $(HEXDUMP_SH) > $@ $<
generated/%.ttc.c : %.ttc $(HEXDUMP_SH) ; $(QUIET_GEN) $(MKTGTDIR) ; bash $(HEXDUMP_SH) > $@ $<

ifeq ($(HAVE_OBJCOPY),yes)
  MUPDF_OBJ += $(FONT_BIN:%=$(OUT)/%.o)
  $(OUT)/%.cff.o : %.cff ; $(OBJCOPY_CMD)
  $(OUT)/%.otf.o : %.otf ; $(OBJCOPY_CMD)
  $(OUT)/%.ttf.o : %.ttf ; $(OBJCOPY_CMD)
  $(OUT)/%.ttc.o : %.ttc ; $(OBJCOPY_CMD)
else
  MUPDF_OBJ += $(FONT_GEN:%.c=$(OUT)/%.o)
endif

generate: $(FONT_GEN)

# --- Generated ICC profiles ---

source/fitz/icc/%.icc.h: resources/icc/%.icc
	$(QUIET_GEN) xxd -i $< | \
		sed 's/unsigned/static const unsigned/' | \
		sed '1i// This is an automatically generated file. Do not edit.' \
		> $@

generate: source/fitz/icc/gray.icc.h
generate: source/fitz/icc/rgb.icc.h
generate: source/fitz/icc/cmyk.icc.h
generate: source/fitz/icc/lab.icc.h

# --- Generated CMap files ---

CMAP_GEN := $(notdir $(sort $(wildcard resources/cmaps/*)))
CMAP_GEN := $(CMAP_GEN:%=source/pdf/cmaps/%.h)

source/pdf/cmaps/%.h: resources/cmaps/% scripts/cmapdump.py
	$(QUIET_GEN) python3 scripts/cmapdump.py > $@ $<

generate: $(CMAP_GEN)

# --- Generated embedded javascript files ---

source/pdf/js/%.js.h: source/pdf/js/%.js scripts/jsdump.sed
	$(QUIET_GEN) sed -f scripts/jsdump.sed < $< > $@

generate: source/pdf/js/util.js.h

# --- Generated perfect hash source files ---

source/html/css-properties.h: source/html/css-properties.gperf
	$(QUIET_GEN) gperf > $@ $<

generate: source/html/css-properties.h

# --- Library ---

ifeq ($(shared),yes)
MUPDF_LIB = $(OUT)/libmupdf.$(SO)
ifeq ($(SO),dll)
MUPDF_LIB_IMPORT = $(OUT)/libmupdf_$(SO).a
LIBS_TO_INSTALL_IN_BIN = $(MUPDF_LIB)
LIBS_TO_INSTALL_IN_LIB = $(MUPDF_LIB_IMPORT)
else
LIBS_TO_INSTALL_IN_LIB = $(MUPDF_LIB)
endif
ifneq ($(USE_SYSTEM_GLUT),yes)
THIRD_GLUT_LIB = $(OUT)/libmupdf-glut.a
endif
THREAD_LIB = $(OUT)/libmupdf-threads.a
PKCS7_LIB = $(OUT)/libmupdf-pkcs7.a

$(MUPDF_LIB) : $(MUPDF_OBJ) $(THIRD_OBJ)
$(THIRD_GLUT_LIB) : $(THIRD_GLUT_OBJ)
$(THREAD_LIB) : $(THREAD_OBJ)
$(PKCS7_LIB) : $(PKCS7_OBJ)
else
MUPDF_LIB = $(OUT)/libmupdf.a
LIBS_TO_INSTALL_IN_LIB = $(MUPDF_LIB) $(THIRD_LIB)
THIRD_LIB = $(OUT)/libmupdf-third.a
ifneq ($(USE_SYSTEM_GLUT),yes)
THIRD_GLUT_LIB = $(OUT)/libmupdf-glut.a
endif
THREAD_LIB = $(OUT)/libmupdf-threads.a
PKCS7_LIB = $(OUT)/libmupdf-pkcs7.a

$(MUPDF_LIB) : $(MUPDF_OBJ)
$(THIRD_LIB) : $(THIRD_OBJ)
$(THIRD_GLUT_LIB) : $(THIRD_GLUT_OBJ)
$(THREAD_LIB) : $(THREAD_OBJ)
$(PKCS7_LIB) : $(PKCS7_OBJ)
endif

$(MUPDF_LIB) : $(MUPDF_OBJ)
$(THIRD_LIB) : $(THIRD_OBJ)
$(THREAD_LIB) : $(THREAD_OBJ)
$(PKCS7_LIB) : $(PKCS7_OBJ)

# --- Main tools and viewers ---

MUTOOL_SRC := source/tools/mutool.c
MUTOOL_SRC += source/tools/muconvert.c
MUTOOL_SRC += source/tools/mudraw.c
MUTOOL_SRC += source/tools/murun.c
MUTOOL_SRC += source/tools/mutrace.c
MUTOOL_SRC += source/tools/cmapdump.c
MUTOOL_SRC += $(sort $(wildcard source/tools/pdf*.c))
MUTOOL_OBJ := $(MUTOOL_SRC:%.c=$(OUT)/%.o)
MUTOOL_EXE := $(OUT)/mutool$(EXE)
$(MUTOOL_EXE) : $(MUTOOL_OBJ) $(MUPDF_LIB) $(THIRD_LIB) $(PKCS7_LIB) $(THREAD_LIB)
	$(LINK_CMD) $(THIRD_LIBS) $(THREADING_LIBS) $(LIBCRYPTO_LIBS)
TOOL_APPS += $(MUTOOL_EXE)

MURASTER_OBJ := $(OUT)/source/tools/muraster.o
MURASTER_EXE := $(OUT)/muraster$(EXE)
$(MURASTER_EXE) : $(MURASTER_OBJ) $(MUPDF_LIB) $(THIRD_LIB) $(PKCS7_LIB) $(THREAD_LIB)
	$(LINK_CMD) $(THIRD_LIBS) $(THREADING_LIBS) $(LIBCRYPTO_LIBS)
TOOL_APPS += $(MURASTER_EXE)

ifeq ($(HAVE_GLUT),yes)
  MUVIEW_GLUT_SRC += $(sort $(wildcard platform/gl/*.c))
  MUVIEW_GLUT_OBJ := $(MUVIEW_GLUT_SRC:%.c=$(OUT)/%.o)
  MUVIEW_GLUT_EXE := $(OUT)/mupdf-gl$(EXE)
  $(MUVIEW_GLUT_EXE) : $(MUVIEW_GLUT_OBJ) $(MUPDF_LIB) $(THIRD_LIB) $(THIRD_GLUT_LIB) $(PKCS7_LIB)
	$(LINK_CMD) $(THIRD_LIBS) $(LIBCRYPTO_LIBS) $(WIN32_LDFLAGS) $(THIRD_GLUT_LIBS)
  VIEW_APPS += $(MUVIEW_GLUT_EXE)
endif

ifeq ($(HAVE_X11),yes)
  MUVIEW_X11_EXE := $(OUT)/mupdf-x11$(EXE)
  MUVIEW_X11_OBJ += $(OUT)/platform/x11/pdfapp.o
  MUVIEW_X11_OBJ += $(OUT)/platform/x11/x11_main.o
  MUVIEW_X11_OBJ += $(OUT)/platform/x11/x11_image.o
  $(MUVIEW_X11_EXE) : $(MUVIEW_X11_OBJ) $(MUPDF_LIB) $(THIRD_LIB) $(PKCS7_LIB)
	$(LINK_CMD) $(THIRD_LIBS) $(X11_LIBS) $(LIBCRYPTO_LIBS)
  VIEW_APPS += $(MUVIEW_X11_EXE)
endif

ifeq ($(HAVE_WIN32),yes)
  MUVIEW_WIN32_EXE := $(OUT)/mupdf-w32$(EXE)
  MUVIEW_WIN32_OBJ += $(OUT)/platform/x11/pdfapp.o
  MUVIEW_WIN32_OBJ += $(OUT)/platform/x11/win_main.o
  MUVIEW_WIN32_OBJ += $(OUT)/platform/x11/win_res.o
  $(MUVIEW_WIN32_EXE) : $(MUVIEW_WIN32_OBJ) $(MUPDF_LIB) $(THIRD_LIB) $(PKCS7_LIB)
	$(LINK_CMD) $(THIRD_LIBS) $(WIN32_LDFLAGS) $(WIN32_LIBS) $(LIBCRYPTO_LIBS)
  VIEW_APPS += $(MUVIEW_WIN32_EXE)
endif

ifeq ($(HAVE_X11),yes)
ifeq ($(HAVE_CURL),yes)
ifeq ($(HAVE_PTHREAD),yes)
  MUVIEW_X11_CURL_EXE := $(OUT)/mupdf-x11-curl$(EXE)
  MUVIEW_X11_CURL_OBJ += $(OUT)/platform/x11/curl/pdfapp.o
  MUVIEW_X11_CURL_OBJ += $(OUT)/platform/x11/curl/x11_main.o
  MUVIEW_X11_CURL_OBJ += $(OUT)/platform/x11/curl/x11_image.o
  MUVIEW_X11_CURL_OBJ += $(OUT)/platform/x11/curl/curl_stream.o
  MUVIEW_X11_CURL_OBJ += $(OUT)/platform/x11/curl/prog_stream.o
  $(MUVIEW_X11_CURL_EXE) : $(MUVIEW_X11_CURL_OBJ) $(MUPDF_LIB) $(THIRD_LIB) $(PKCS7_LIB) $(CURL_LIB)
	$(LINK_CMD) $(THIRD_LIBS) $(X11_LIBS) $(LIBCRYPTO_LIBS) $(CURL_LIBS) $(PTHREAD_LIBS)
  VIEW_APPS += $(MUVIEW_X11_CURL_EXE)
endif
endif
endif

# --- Generated dependencies ---

-include $(MUPDF_OBJ:%.o=%.d)
-include $(PKCS7_OBJ:%.o=%.d)
-include $(THREAD_OBJ:%.o=%.d)
-include $(THIRD_OBJ:%.o=%.d)
-include $(THIRD_GLUT_OBJ:%.o=%.d)

-include $(MUTOOL_OBJ:%.o=%.d)
-include $(MUVIEW_GLUT_OBJ:%.o=%.d)
-include $(MUVIEW_X11_OBJ:%.o=%.d)
-include $(MUVIEW_WIN32_OBJ:%.o=%.d)

-include $(MURASTER_OBJ:%.o=%.d)
-include $(MUVIEW_X11_CURL_OBJ:%.o=%.d)

# --- Examples ---

examples: $(OUT)/example $(OUT)/multi-threaded $(OUT)/storytest

$(OUT)/example: docs/examples/example.c $(MUPDF_LIB) $(THIRD_LIB)
	$(LINK_CMD) $(CFLAGS) $(THIRD_LIBS)
$(OUT)/multi-threaded: docs/examples/multi-threaded.c $(MUPDF_LIB) $(THIRD_LIB)
	$(LINK_CMD) $(CFLAGS) $(THIRD_LIBS) -lpthread
$(OUT)/storytest: docs/examples/storytest.c $(MUPDF_LIB) $(THIRD_LIB)
	$(LINK_CMD) $(CFLAGS) $(THIRD_LIBS)

# --- Update version string header ---

VERSION = $(shell git describe --tags)

version:
	sed -i~ -e '/FZ_VERSION /s/".*"/"'$(VERSION)'"/' include/mupdf/fitz/version.h

# --- Format man pages ---

%.txt: %.1
	nroff -man $< | col -b | expand > $@

MAN_FILES := $(sort $(wildcard docs/man/*.1))
TXT_FILES := $(MAN_FILES:%.1=%.txt)

catman: $(TXT_FILES)

# --- Install ---

prefix ?= /usr/local
bindir ?= $(prefix)/bin
libdir ?= $(prefix)/lib
incdir ?= $(prefix)/include
mandir ?= $(prefix)/share/man
docdir ?= $(prefix)/share/doc/mupdf

third: $(THIRD_LIB)
extra-libs: $(THIRD_GLUT_LIB)
libs: $(LIBS_TO_INSTALL_IN_BIN) $(LIBS_TO_INSTALL_IN_LIB)
tools: $(TOOL_APPS)
apps: $(TOOL_APPS) $(VIEW_APPS)

install-libs: libs
	install -d $(DESTDIR)$(incdir)/mupdf
	install -d $(DESTDIR)$(incdir)/mupdf/fitz
	install -d $(DESTDIR)$(incdir)/mupdf/pdf
	install -m 644 include/mupdf/*.h $(DESTDIR)$(incdir)/mupdf
	install -m 644 include/mupdf/fitz/*.h $(DESTDIR)$(incdir)/mupdf/fitz
	install -m 644 include/mupdf/pdf/*.h $(DESTDIR)$(incdir)/mupdf/pdf
ifneq ($(LIBS_TO_INSTALL_IN_LIB),)
	install -d $(DESTDIR)$(libdir)
	install -m 644 $(LIBS_TO_INSTALL_IN_LIB) $(DESTDIR)$(libdir)
endif

install-apps: apps
	install -d $(DESTDIR)$(bindir)
	install -m 755 $(LIBS_TO_INSTALL_IN_BIN) $(TOOL_APPS) $(VIEW_APPS) $(DESTDIR)$(bindir)

install-docs:
	install -d $(DESTDIR)$(mandir)/man1
	install -m 644 docs/man/*.1 $(DESTDIR)$(mandir)/man1

	install -d $(DESTDIR)$(docdir)
	install -d $(DESTDIR)$(docdir)/examples
	install -m 644 README COPYING CHANGES $(DESTDIR)$(docdir)
	install -m 644 docs/*.html docs/*.css docs/*.png $(DESTDIR)$(docdir)
	install -m 644 docs/examples/* $(DESTDIR)$(docdir)/examples

install: install-libs install-apps install-docs

tarball:
	bash scripts/archive.sh

# --- Clean and Default ---

WATCH_SRCS = $(shell find include source platform -type f -name '*.[ch]')
watch:
	@ inotifywait -q -e modify $(WATCH_SRCS)

watch-recompile:
	@ while ! inotifywait -q -e modify $(WATCH_SRCS) ; do time -p $(MAKE) ; done

java:
	$(MAKE) -C platform/java build=$(build)

java-clean:
	$(MAKE) -C platform/java build=$(build) clean

wasm:
	$(MAKE) -C platform/wasm

extract-test:
	$(MAKE) debug
	$(MAKE) -C thirdparty/extract mutool=../../build/debug/mutool test-mutool

tags:
	$(TAGS_CMD)

cscope.files: $(shell find include source platform -name '*.[ch]')
	@ echo $^ | tr ' ' '\n' > $@

cscope.out: cscope.files
	cscope -b

all: libs apps

clean:
	rm -rf $(OUT)
nuke:
	rm -rf build/*
	rm -rf generated/resources/fonts/droid
	rm -rf generated/resources/fonts/han
	rm -rf generated/resources/fonts/noto
	rm -rf generated/resources/fonts/sil

release:
	$(MAKE) build=release
debug:
	$(MAKE) build=debug
sanitize:
	$(MAKE) build=sanitize

shared: shared-$(build)

shared-release:
	$(MAKE) shared=yes build=release
shared-debug:
	$(MAKE) shared=yes build=debug
shared-clean:
	rm -rf build/shared-*

android: generate
	ndk-build -j8 \
		APP_BUILD_SCRIPT=platform/java/Android.mk \
		APP_PROJECT_PATH=build/android \
		APP_PLATFORM=android-16 \
		APP_OPTIM=$(build)

c++: c++-$(build)

c++-release: shared-release
	./scripts/mupdfwrap.py -d build/shared-release -b 01

c++-debug: shared-debug
	./scripts/mupdfwrap.py -d build/shared-debug -b 01

c++-clean:
	rm -rf platform/c++

python: python-$(build)

python-release: c++-release
	./scripts/mupdfwrap.py -d build/shared-release -b 23

python-debug: c++-debug
	./scripts/mupdfwrap.py -d build/shared-debug -b 23

python-clean:
	rm -rf platform/python

csharp: csharp-$(build)

csharp-release: c++-release
	./scripts/mupdfwrap.py -d build/shared-release -b --csharp 23

csharp-debug: c++-debug
	./scripts/mupdfwrap.py -d build/shared-debug -b --csharp 23

csharp-clean:
	rm -rf platform/csharp

.PHONY: all clean nuke install third libs apps generate tags wasm
.PHONY: shared shared-debug shared-clean
.PHONY: c++ c++-release c++-debug c++-clean
.PHONY: python python-debug python-clean
.PHONY: csharp csharp-debug csharp-clean







mupdf-1.21.1-source/Makelists

# List of source files for all thirdparty libraries.

# --- FREETYPE2 ---

FREETYPE_CFLAGS += -Ithirdparty/freetype/include
FREETYPE_CFLAGS += -Iscripts/freetype

FREETYPE_BUILD_CFLAGS += -DFT_CONFIG_MODULES_H=\"slimftmodules.h\"
FREETYPE_BUILD_CFLAGS += -DFT_CONFIG_OPTIONS_H=\"slimftoptions.h\"
FREETYPE_BUILD_CFLAGS += -DFT2_BUILD_LIBRARY

FREETYPE_SRC += thirdparty/freetype/src/base/ftbase.c
FREETYPE_SRC += thirdparty/freetype/src/base/ftbbox.c
FREETYPE_SRC += thirdparty/freetype/src/base/ftbitmap.c
FREETYPE_SRC += thirdparty/freetype/src/base/ftdebug.c
FREETYPE_SRC += thirdparty/freetype/src/base/ftgasp.c
FREETYPE_SRC += thirdparty/freetype/src/base/ftglyph.c
FREETYPE_SRC += thirdparty/freetype/src/base/ftinit.c
FREETYPE_SRC += thirdparty/freetype/src/base/ftstroke.c
FREETYPE_SRC += thirdparty/freetype/src/base/ftsynth.c
FREETYPE_SRC += thirdparty/freetype/src/base/ftsystem.c
FREETYPE_SRC += thirdparty/freetype/src/base/fttype1.c
FREETYPE_SRC += thirdparty/freetype/src/cff/cff.c
FREETYPE_SRC += thirdparty/freetype/src/cid/type1cid.c
FREETYPE_SRC += thirdparty/freetype/src/psaux/psaux.c
FREETYPE_SRC += thirdparty/freetype/src/pshinter/pshinter.c
FREETYPE_SRC += thirdparty/freetype/src/psnames/psnames.c
FREETYPE_SRC += thirdparty/freetype/src/raster/raster.c
FREETYPE_SRC += thirdparty/freetype/src/sfnt/sfnt.c
FREETYPE_SRC += thirdparty/freetype/src/smooth/smooth.c
FREETYPE_SRC += thirdparty/freetype/src/truetype/truetype.c
FREETYPE_SRC += thirdparty/freetype/src/type1/type1.c

# --- GUMBO ---

GUMBO_CFLAGS += -Ithirdparty/gumbo-parser/src

GUMBO_BUILD_CFLAGS += -std=c99

GUMBO_SRC += thirdparty/gumbo-parser/src/attribute.c
GUMBO_SRC += thirdparty/gumbo-parser/src/char_ref.c
GUMBO_SRC += thirdparty/gumbo-parser/src/error.c
GUMBO_SRC += thirdparty/gumbo-parser/src/parser.c
GUMBO_SRC += thirdparty/gumbo-parser/src/string_buffer.c
GUMBO_SRC += thirdparty/gumbo-parser/src/string_piece.c
GUMBO_SRC += thirdparty/gumbo-parser/src/tag.c
GUMBO_SRC += thirdparty/gumbo-parser/src/tokenizer.c
GUMBO_SRC += thirdparty/gumbo-parser/src/utf8.c
GUMBO_SRC += thirdparty/gumbo-parser/src/util.c
GUMBO_SRC += thirdparty/gumbo-parser/src/vector.c

# --- HARFBUZZ ---

HARFBUZZ_CFLAGS += -Ithirdparty/harfbuzz/src

HARFBUZZ_BUILD_CFLAGS += -Iinclude/mupdf
HARFBUZZ_BUILD_CFLAGS += $(FREETYPE_CFLAGS)

HARFBUZZ_BUILD_CFLAGS += -DHAVE_FALLBACK=1
HARFBUZZ_BUILD_CFLAGS += -DHAVE_FREETYPE
HARFBUZZ_BUILD_CFLAGS += -DHAVE_OT
HARFBUZZ_BUILD_CFLAGS += -DHAVE_ROUND
HARFBUZZ_BUILD_CFLAGS += -DHAVE_UCDN
HARFBUZZ_BUILD_CFLAGS += -DHB_NO_MT

# disable warnings
HARFBUZZ_BUILD_CFLAGS += -DHB_NO_PRAGMA_GCC_DIAGNOSTIC
HARFBUZZ_BUILD_CFLAGS += -w

HARFBUZZ_BUILD_CFLAGS += -Dhb_malloc_impl=fz_hb_malloc
HARFBUZZ_BUILD_CFLAGS += -Dhb_calloc_impl=fz_hb_calloc
HARFBUZZ_BUILD_CFLAGS += -Dhb_free_impl=fz_hb_free
HARFBUZZ_BUILD_CFLAGS += -Dhb_realloc_impl=fz_hb_realloc

HARFBUZZ_BUILD_CFLAGS += -fno-exceptions
HARFBUZZ_BUILD_CFLAGS += -fno-rtti
HARFBUZZ_BUILD_CFLAGS += -fno-threadsafe-statics
HARFBUZZ_BUILD_CFLAGS += -fvisibility-inlines-hidden
HARFBUZZ_BUILD_CFLAGS += -std=gnu++11

HARFBUZZ_SRC += thirdparty/harfbuzz/src/graph/gsubgpos-context.cc

HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-aat-layout.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-aat-map.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-blob.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-buffer.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-buffer-verify.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-buffer-serialize.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-common.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-face.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-fallback-shape.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-font.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ft.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-map.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-number.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-cff1-table.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-cff2-table.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-color.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-face.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-font.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-layout.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-map.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-math.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-meta.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-metrics.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-name.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shape.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shape-fallback.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shape-normalize.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-arabic.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-default.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-hangul.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-hebrew.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-indic.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-indic-table.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-khmer.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-myanmar.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-syllabic.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-thai.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-use.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-shaper-vowel-constraints.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-tag.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ot-var.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-set.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-shape.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-shape-plan.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-shaper.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-static.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-subset.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-subset-cff1.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-subset-cff2.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-subset-cff-common.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-subset-input.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-subset-plan.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-ucd.cc
HARFBUZZ_SRC += thirdparty/harfbuzz/src/hb-unicode.cc

# --- JPEG-XR (optional, used by XPS) ---

JPEGXR_CFLAGS += -Ithirdparty/jpegxr
JPEGXR_CFLAGS += -Ithirdparty/jpegxr/Software
JPEGXR_CFLAGS += -DHAVE_JPEGXR

JPEGXR_BUILD_CFLAGS += -Wno-tautological-compare

JPEGXR_SRC += thirdparty/jpegxr/Software/algo.c
JPEGXR_SRC += thirdparty/jpegxr/Software/api.c
JPEGXR_SRC += thirdparty/jpegxr/Software/cr_parse.c
JPEGXR_SRC += thirdparty/jpegxr/Software/flags.c
JPEGXR_SRC += thirdparty/jpegxr/Software/init.c
JPEGXR_SRC += thirdparty/jpegxr/Software/io.c
JPEGXR_SRC += thirdparty/jpegxr/Software/jpegxr_pixelformat.c
JPEGXR_SRC += thirdparty/jpegxr/Software/r_parse.c
JPEGXR_SRC += thirdparty/jpegxr/Software/r_strip.c
JPEGXR_SRC += thirdparty/jpegxr/Software/r_tile_frequency.c
JPEGXR_SRC += thirdparty/jpegxr/Software/r_tile_spatial.c
JPEGXR_SRC += thirdparty/jpegxr/Software/x_strip.c

# --- LIBJPEG ---

LIBJPEG_CFLAGS += -Ithirdparty/libjpeg
LIBJPEG_CFLAGS += -Iscripts/libjpeg

LIBJPEG_SRC += thirdparty/libjpeg/jaricom.c
LIBJPEG_SRC += thirdparty/libjpeg/jcomapi.c
LIBJPEG_SRC += thirdparty/libjpeg/jdapimin.c
LIBJPEG_SRC += thirdparty/libjpeg/jdapistd.c
LIBJPEG_SRC += thirdparty/libjpeg/jdarith.c
LIBJPEG_SRC += thirdparty/libjpeg/jdatadst.c
LIBJPEG_SRC += thirdparty/libjpeg/jdatasrc.c
LIBJPEG_SRC += thirdparty/libjpeg/jdcoefct.c
LIBJPEG_SRC += thirdparty/libjpeg/jdcolor.c
LIBJPEG_SRC += thirdparty/libjpeg/jddctmgr.c
LIBJPEG_SRC += thirdparty/libjpeg/jdhuff.c
LIBJPEG_SRC += thirdparty/libjpeg/jdinput.c
LIBJPEG_SRC += thirdparty/libjpeg/jdmainct.c
LIBJPEG_SRC += thirdparty/libjpeg/jdmarker.c
LIBJPEG_SRC += thirdparty/libjpeg/jdmaster.c
LIBJPEG_SRC += thirdparty/libjpeg/jdmerge.c
LIBJPEG_SRC += thirdparty/libjpeg/jdpostct.c
LIBJPEG_SRC += thirdparty/libjpeg/jdsample.c
LIBJPEG_SRC += thirdparty/libjpeg/jdtrans.c
LIBJPEG_SRC += thirdparty/libjpeg/jerror.c
LIBJPEG_SRC += thirdparty/libjpeg/jfdctflt.c
LIBJPEG_SRC += thirdparty/libjpeg/jfdctfst.c
LIBJPEG_SRC += thirdparty/libjpeg/jfdctint.c
LIBJPEG_SRC += thirdparty/libjpeg/jidctflt.c
LIBJPEG_SRC += thirdparty/libjpeg/jidctfst.c
LIBJPEG_SRC += thirdparty/libjpeg/jidctint.c
LIBJPEG_SRC += thirdparty/libjpeg/jmemmgr.c
LIBJPEG_SRC += thirdparty/libjpeg/jquant1.c
LIBJPEG_SRC += thirdparty/libjpeg/jquant2.c
LIBJPEG_SRC += thirdparty/libjpeg/jutils.c

# --- LCMS2 (multi-threaded fork) ---

LCMS2_CFLAGS += -Ithirdparty/lcms2/include
LCMS2_CFLAGS += -DHAVE_LCMS2MT

LCMS2_SRC += thirdparty/lcms2/src/cmsalpha.c
LCMS2_SRC += thirdparty/lcms2/src/cmscam02.c
LCMS2_SRC += thirdparty/lcms2/src/cmscgats.c
LCMS2_SRC += thirdparty/lcms2/src/cmscnvrt.c
LCMS2_SRC += thirdparty/lcms2/src/cmserr.c
LCMS2_SRC += thirdparty/lcms2/src/cmsgamma.c
LCMS2_SRC += thirdparty/lcms2/src/cmsgmt.c
LCMS2_SRC += thirdparty/lcms2/src/cmshalf.c
LCMS2_SRC += thirdparty/lcms2/src/cmsintrp.c
LCMS2_SRC += thirdparty/lcms2/src/cmsio0.c
LCMS2_SRC += thirdparty/lcms2/src/cmsio1.c
LCMS2_SRC += thirdparty/lcms2/src/cmslut.c
LCMS2_SRC += thirdparty/lcms2/src/cmsmd5.c
LCMS2_SRC += thirdparty/lcms2/src/cmsmtrx.c
LCMS2_SRC += thirdparty/lcms2/src/cmsnamed.c
LCMS2_SRC += thirdparty/lcms2/src/cmsopt.c
LCMS2_SRC += thirdparty/lcms2/src/cmspack.c
LCMS2_SRC += thirdparty/lcms2/src/cmspcs.c
LCMS2_SRC += thirdparty/lcms2/src/cmsplugin.c
LCMS2_SRC += thirdparty/lcms2/src/cmsps2.c
LCMS2_SRC += thirdparty/lcms2/src/cmssamp.c
LCMS2_SRC += thirdparty/lcms2/src/cmssm.c
LCMS2_SRC += thirdparty/lcms2/src/cmstypes.c
LCMS2_SRC += thirdparty/lcms2/src/cmsvirt.c
LCMS2_SRC += thirdparty/lcms2/src/cmswtpnt.c
LCMS2_SRC += thirdparty/lcms2/src/cmsxform.c

# --- MUJS ---

MUJS_CFLAGS += -Ithirdparty/mujs

MUJS_SRC += thirdparty/mujs/one.c

# --- ZLIB ---

ZLIB_CFLAGS += -Ithirdparty/zlib

ZLIB_BUILD_CFLAGS += -DHAVE_UNISTD_H
ZLIB_BUILD_CFLAGS += -DHAVE_STDARG_H

ZLIB_SRC += thirdparty/zlib/adler32.c
ZLIB_SRC += thirdparty/zlib/compress.c
ZLIB_SRC += thirdparty/zlib/crc32.c
ZLIB_SRC += thirdparty/zlib/deflate.c
ZLIB_SRC += thirdparty/zlib/inffast.c
ZLIB_SRC += thirdparty/zlib/inflate.c
ZLIB_SRC += thirdparty/zlib/inftrees.c
ZLIB_SRC += thirdparty/zlib/trees.c
ZLIB_SRC += thirdparty/zlib/uncompr.c
ZLIB_SRC += thirdparty/zlib/zutil.c

# --- JBIG2DEC ---

JBIG2DEC_CFLAGS += -Ithirdparty/jbig2dec

JBIG2DEC_BUILD_CFLAGS += -Iinclude
JBIG2DEC_BUILD_CFLAGS += -DHAVE_STDINT_H
JBIG2DEC_BUILD_CFLAGS += -DJBIG_EXTERNAL_MEMENTO_H=\"mupdf/memento.h\"

JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_arith.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_arith_iaid.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_arith_int.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_generic.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_halftone.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_huffman.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_hufftab.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_image.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_mmr.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_page.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_refinement.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_segment.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_symbol_dict.c
JBIG2DEC_SRC += thirdparty/jbig2dec/jbig2_text.c

# --- OPENJPEG ---

OPENJPEG_CFLAGS += -Ithirdparty/openjpeg/src/lib/openjp2
OPENJPEG_CFLAGS += -DOPJ_STATIC
OPENJPEG_CFLAGS += -DOPJ_HAVE_INTTYPES_H
OPENJPEG_CFLAGS += -DOPJ_HAVE_STDINT_H

OPENJPEG_BUILD_CFLAGS += -Ithirdparty/openjpeg/src/lib/openjp2
OPENJPEG_BUILD_CFLAGS += -DMUTEX_pthread=0

OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/bio.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/cio.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/dwt.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/event.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/function_list.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/ht_dec.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/image.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/invert.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/j2k.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/jp2.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/mct.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/mqc.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/openjpeg.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/pi.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/sparse_array.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/t1.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/t2.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/tcd.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/tgt.c
OPENJPEG_SRC += thirdparty/openjpeg/src/lib/openjp2/thread.c

# --- FREEGLUT ---

GLUT_CFLAGS += -Ithirdparty/freeglut/include

GLUT_BUILD_CFLAGS += -Ithirdparty/freeglut/src
GLUT_BUILD_CFLAGS += -DHAVE_UNISTD_H
GLUT_BUILD_CFLAGS += -DHAVE_STDINT_H
GLUT_BUILD_CFLAGS += -DHAVE_X11_EXTENSIONS_XRANDR_H

GLUT_SRC += thirdparty/freeglut/src/fg_callbacks.c
GLUT_SRC += thirdparty/freeglut/src/fg_cursor.c
GLUT_SRC += thirdparty/freeglut/src/fg_display.c
GLUT_SRC += thirdparty/freeglut/src/fg_ext.c
GLUT_SRC += thirdparty/freeglut/src/fg_font.c
GLUT_SRC += thirdparty/freeglut/src/fg_font_data.c
GLUT_SRC += thirdparty/freeglut/src/fg_gamemode.c
GLUT_SRC += thirdparty/freeglut/src/fg_geometry.c
GLUT_SRC += thirdparty/freeglut/src/fg_gl2.c
GLUT_SRC += thirdparty/freeglut/src/fg_init.c
GLUT_SRC += thirdparty/freeglut/src/fg_input_devices.c
GLUT_SRC += thirdparty/freeglut/src/fg_joystick.c
GLUT_SRC += thirdparty/freeglut/src/fg_main.c
GLUT_SRC += thirdparty/freeglut/src/fg_menu.c
GLUT_SRC += thirdparty/freeglut/src/fg_misc.c
GLUT_SRC += thirdparty/freeglut/src/fg_overlay.c
GLUT_SRC += thirdparty/freeglut/src/fg_spaceball.c
GLUT_SRC += thirdparty/freeglut/src/fg_state.c
GLUT_SRC += thirdparty/freeglut/src/fg_stroke_mono_roman.c
GLUT_SRC += thirdparty/freeglut/src/fg_stroke_roman.c
GLUT_SRC += thirdparty/freeglut/src/fg_structure.c
GLUT_SRC += thirdparty/freeglut/src/fg_teapot.c
GLUT_SRC += thirdparty/freeglut/src/fg_videoresize.c
GLUT_SRC += thirdparty/freeglut/src/fg_window.c

GLUT_SRC += thirdparty/freeglut/src/x11/fg_cursor_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_display_x11_glx.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_ext_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_gamemode_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_glutfont_definitions_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_init_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_input_devices_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_joystick_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_main_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_menu_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_spaceball_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_state_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_state_x11_glx.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_structure_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_window_x11.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_window_x11_glx.c
GLUT_SRC += thirdparty/freeglut/src/x11/fg_xinput_x11.c

GLUT_LIBS += -lGL
GLUT_LIBS += -lX11
GLUT_LIBS += -lXrandr

# --- LEPTONICA (optional, used by Tesseract) ---

LEPTONICA_CFLAGS += -Ithirdparty/leptonica/src

LEPTONICA_BUILD_CFLAGS += -Iscripts/tesseract
LEPTONICA_BUILD_CFLAGS += -DLEPTONICA_INTERCEPT_ALLOC=1
LEPTONICA_BUILD_CFLAGS += -DHAVE_LIBPNG=0
LEPTONICA_BUILD_CFLAGS += -DHAVE_LIBTIFF=0
LEPTONICA_BUILD_CFLAGS += -DHAVE_LIBJPEG=0
LEPTONICA_BUILD_CFLAGS += -DHAVE_LIBZ=0
LEPTONICA_BUILD_CFLAGS += -DHAVE_LIBGIF=0
LEPTONICA_BUILD_CFLAGS += -DHAVE_LIBUNGIF=0
LEPTONICA_BUILD_CFLAGS += -DHAVE_LIBWEBP=0
LEPTONICA_BUILD_CFLAGS += -DHAVE_LIBWEBP_ANIM=0
LEPTONICA_BUILD_CFLAGS += -DHAVE_LIBJP2K=0
LEPTONICA_BUILD_CFLAGS += -Wno-address-of-packed-member

LEPTONICA_SRC += thirdparty/leptonica/src/adaptmap.c
LEPTONICA_SRC += thirdparty/leptonica/src/affine.c
LEPTONICA_SRC += thirdparty/leptonica/src/affinecompose.c
LEPTONICA_SRC += thirdparty/leptonica/src/arrayaccess.c
LEPTONICA_SRC += thirdparty/leptonica/src/baseline.c
LEPTONICA_SRC += thirdparty/leptonica/src/bbuffer.c
LEPTONICA_SRC += thirdparty/leptonica/src/bilateral.c
LEPTONICA_SRC += thirdparty/leptonica/src/bilinear.c
LEPTONICA_SRC += thirdparty/leptonica/src/binexpand.c
LEPTONICA_SRC += thirdparty/leptonica/src/binreduce.c
LEPTONICA_SRC += thirdparty/leptonica/src/blend.c
LEPTONICA_SRC += thirdparty/leptonica/src/bmf.c
LEPTONICA_SRC += thirdparty/leptonica/src/bmpio.c
LEPTONICA_SRC += thirdparty/leptonica/src/bmpiostub.c
LEPTONICA_SRC += thirdparty/leptonica/src/bootnumgen1.c
LEPTONICA_SRC += thirdparty/leptonica/src/bootnumgen2.c
LEPTONICA_SRC += thirdparty/leptonica/src/bootnumgen3.c
LEPTONICA_SRC += thirdparty/leptonica/src/bootnumgen4.c
LEPTONICA_SRC += thirdparty/leptonica/src/boxbasic.c
LEPTONICA_SRC += thirdparty/leptonica/src/boxfunc1.c
LEPTONICA_SRC += thirdparty/leptonica/src/boxfunc2.c
LEPTONICA_SRC += thirdparty/leptonica/src/boxfunc3.c
LEPTONICA_SRC += thirdparty/leptonica/src/boxfunc4.c
LEPTONICA_SRC += thirdparty/leptonica/src/boxfunc5.c
LEPTONICA_SRC += thirdparty/leptonica/src/bytearray.c
LEPTONICA_SRC += thirdparty/leptonica/src/ccbord.c
LEPTONICA_SRC += thirdparty/leptonica/src/classapp.c
LEPTONICA_SRC += thirdparty/leptonica/src/colorcontent.c
LEPTONICA_SRC += thirdparty/leptonica/src/coloring.c
LEPTONICA_SRC += thirdparty/leptonica/src/colormap.c
LEPTONICA_SRC += thirdparty/leptonica/src/colormorph.c
LEPTONICA_SRC += thirdparty/leptonica/src/colorquant1.c
LEPTONICA_SRC += thirdparty/leptonica/src/colorquant2.c
LEPTONICA_SRC += thirdparty/leptonica/src/colorseg.c
LEPTONICA_SRC += thirdparty/leptonica/src/colorspace.c
LEPTONICA_SRC += thirdparty/leptonica/src/compare.c
LEPTONICA_SRC += thirdparty/leptonica/src/conncomp.c
LEPTONICA_SRC += thirdparty/leptonica/src/convertfiles.c
LEPTONICA_SRC += thirdparty/leptonica/src/convolve.c
LEPTONICA_SRC += thirdparty/leptonica/src/correlscore.c
LEPTONICA_SRC += thirdparty/leptonica/src/dewarp1.c
LEPTONICA_SRC += thirdparty/leptonica/src/dewarp2.c
LEPTONICA_SRC += thirdparty/leptonica/src/dewarp3.c
LEPTONICA_SRC += thirdparty/leptonica/src/dewarp4.c
LEPTONICA_SRC += thirdparty/leptonica/src/dnabasic.c
LEPTONICA_SRC += thirdparty/leptonica/src/dnafunc1.c
LEPTONICA_SRC += thirdparty/leptonica/src/dnahash.c
LEPTONICA_SRC += thirdparty/leptonica/src/dwacomb.2.c
LEPTONICA_SRC += thirdparty/leptonica/src/dwacomblow.2.c
LEPTONICA_SRC += thirdparty/leptonica/src/edge.c
LEPTONICA_SRC += thirdparty/leptonica/src/encoding.c
LEPTONICA_SRC += thirdparty/leptonica/src/enhance.c
LEPTONICA_SRC += thirdparty/leptonica/src/fhmtauto.c
LEPTONICA_SRC += thirdparty/leptonica/src/fhmtgenlow.1.c
LEPTONICA_SRC += thirdparty/leptonica/src/fmorphauto.c
LEPTONICA_SRC += thirdparty/leptonica/src/fmorphgen.1.c
LEPTONICA_SRC += thirdparty/leptonica/src/fmorphgenlow.1.c
LEPTONICA_SRC += thirdparty/leptonica/src/fpix1.c
LEPTONICA_SRC += thirdparty/leptonica/src/fpix2.c
LEPTONICA_SRC += thirdparty/leptonica/src/gifiostub.c
LEPTONICA_SRC += thirdparty/leptonica/src/gplot.c
LEPTONICA_SRC += thirdparty/leptonica/src/graphics.c
LEPTONICA_SRC += thirdparty/leptonica/src/graymorph.c
LEPTONICA_SRC += thirdparty/leptonica/src/grayquant.c
LEPTONICA_SRC += thirdparty/leptonica/src/heap.c
LEPTONICA_SRC += thirdparty/leptonica/src/jbclass.c
LEPTONICA_SRC += thirdparty/leptonica/src/jp2kheader.c
LEPTONICA_SRC += thirdparty/leptonica/src/jp2kheaderstub.c
LEPTONICA_SRC += thirdparty/leptonica/src/jp2kiostub.c
LEPTONICA_SRC += thirdparty/leptonica/src/jpegiostub.c
LEPTONICA_SRC += thirdparty/leptonica/src/kernel.c
LEPTONICA_SRC += thirdparty/leptonica/src/libversions.c
LEPTONICA_SRC += thirdparty/leptonica/src/list.c
LEPTONICA_SRC += thirdparty/leptonica/src/map.c
LEPTONICA_SRC += thirdparty/leptonica/src/morph.c
LEPTONICA_SRC += thirdparty/leptonica/src/morphapp.c
LEPTONICA_SRC += thirdparty/leptonica/src/morphdwa.c
LEPTONICA_SRC += thirdparty/leptonica/src/morphseq.c
LEPTONICA_SRC += thirdparty/leptonica/src/numabasic.c
LEPTONICA_SRC += thirdparty/leptonica/src/numafunc1.c
LEPTONICA_SRC += thirdparty/leptonica/src/numafunc2.c
LEPTONICA_SRC += thirdparty/leptonica/src/pageseg.c
LEPTONICA_SRC += thirdparty/leptonica/src/paintcmap.c
LEPTONICA_SRC += thirdparty/leptonica/src/partify.c
LEPTONICA_SRC += thirdparty/leptonica/src/partition.c
LEPTONICA_SRC += thirdparty/leptonica/src/pdfio1.c
LEPTONICA_SRC += thirdparty/leptonica/src/pdfio1stub.c
LEPTONICA_SRC += thirdparty/leptonica/src/pdfio2.c
LEPTONICA_SRC += thirdparty/leptonica/src/pdfio2stub.c
LEPTONICA_SRC += thirdparty/leptonica/src/pix1.c
LEPTONICA_SRC += thirdparty/leptonica/src/pix2.c
LEPTONICA_SRC += thirdparty/leptonica/src/pix3.c
LEPTONICA_SRC += thirdparty/leptonica/src/pix4.c
LEPTONICA_SRC += thirdparty/leptonica/src/pix5.c
LEPTONICA_SRC += thirdparty/leptonica/src/pixabasic.c
LEPTONICA_SRC += thirdparty/leptonica/src/pixacc.c
LEPTONICA_SRC += thirdparty/leptonica/src/pixafunc1.c
LEPTONICA_SRC += thirdparty/leptonica/src/pixafunc2.c
LEPTONICA_SRC += thirdparty/leptonica/src/pixalloc.c
LEPTONICA_SRC += thirdparty/leptonica/src/pixarith.c
LEPTONICA_SRC += thirdparty/leptonica/src/pixcomp.c
LEPTONICA_SRC += thirdparty/leptonica/src/pixconv.c
LEPTONICA_SRC += thirdparty/leptonica/src/pixlabel.c
LEPTONICA_SRC += thirdparty/leptonica/src/pixtiling.c
LEPTONICA_SRC += thirdparty/leptonica/src/pngiostub.c
LEPTONICA_SRC += thirdparty/leptonica/src/pnmio.c
LEPTONICA_SRC += thirdparty/leptonica/src/projective.c
LEPTONICA_SRC += thirdparty/leptonica/src/psio1.c
LEPTONICA_SRC += thirdparty/leptonica/src/psio1stub.c
LEPTONICA_SRC += thirdparty/leptonica/src/psio2.c
LEPTONICA_SRC += thirdparty/leptonica/src/psio2stub.c
LEPTONICA_SRC += thirdparty/leptonica/src/ptabasic.c
LEPTONICA_SRC += thirdparty/leptonica/src/ptafunc1.c
LEPTONICA_SRC += thirdparty/leptonica/src/ptafunc2.c
LEPTONICA_SRC += thirdparty/leptonica/src/ptra.c
LEPTONICA_SRC += thirdparty/leptonica/src/quadtree.c
LEPTONICA_SRC += thirdparty/leptonica/src/queue.c
LEPTONICA_SRC += thirdparty/leptonica/src/rank.c
LEPTONICA_SRC += thirdparty/leptonica/src/rbtree.c
LEPTONICA_SRC += thirdparty/leptonica/src/readfile.c
LEPTONICA_SRC += thirdparty/leptonica/src/regutils.c
LEPTONICA_SRC += thirdparty/leptonica/src/rop.c
LEPTONICA_SRC += thirdparty/leptonica/src/roplow.c
LEPTONICA_SRC += thirdparty/leptonica/src/rotate.c
LEPTONICA_SRC += thirdparty/leptonica/src/rotateam.c
LEPTONICA_SRC += thirdparty/leptonica/src/rotateorth.c
LEPTONICA_SRC += thirdparty/leptonica/src/rotateshear.c
LEPTONICA_SRC += thirdparty/leptonica/src/runlength.c
LEPTONICA_SRC += thirdparty/leptonica/src/sarray1.c
LEPTONICA_SRC += thirdparty/leptonica/src/sarray2.c
LEPTONICA_SRC += thirdparty/leptonica/src/scale1.c
LEPTONICA_SRC += thirdparty/leptonica/src/scale2.c
LEPTONICA_SRC += thirdparty/leptonica/src/seedfill.c
LEPTONICA_SRC += thirdparty/leptonica/src/sel1.c
LEPTONICA_SRC += thirdparty/leptonica/src/sel2.c
LEPTONICA_SRC += thirdparty/leptonica/src/selgen.c
LEPTONICA_SRC += thirdparty/leptonica/src/shear.c
LEPTONICA_SRC += thirdparty/leptonica/src/skew.c
LEPTONICA_SRC += thirdparty/leptonica/src/spixio.c
LEPTONICA_SRC += thirdparty/leptonica/src/stack.c
LEPTONICA_SRC += thirdparty/leptonica/src/stringcode.c
LEPTONICA_SRC += thirdparty/leptonica/src/strokes.c
LEPTONICA_SRC += thirdparty/leptonica/src/textops.c
LEPTONICA_SRC += thirdparty/leptonica/src/tiffiostub.c
LEPTONICA_SRC += thirdparty/leptonica/src/utils1.c
LEPTONICA_SRC += thirdparty/leptonica/src/utils2.c
LEPTONICA_SRC += thirdparty/leptonica/src/warper.c
LEPTONICA_SRC += thirdparty/leptonica/src/webpiostub.c
LEPTONICA_SRC += thirdparty/leptonica/src/writefile.c
LEPTONICA_SRC += thirdparty/leptonica/src/zlibmem.c
LEPTONICA_SRC += thirdparty/leptonica/src/zlibmemstub.c

# --- TESSERACT (optional) ---

TESSERACT_LANGFLAGS = -std=c++17
TESSERACT_CFLAGS += -Ithirdparty/tesseract/include
TESSERACT_CFLAGS += -Iscripts/tesseract

TESSERACT_DEFINES  = -DTESSERACT_IMAGEDATA_AS_PIX
TESSERACT_DEFINES += -DTESSERACT_DISABLE_DEBUG_FONTS
TESSERACT_DEFINES += -DGRAPHICS_DISABLED
TESSERACT_DEFINES += -DDISABLED_LEGACY_ENGINE

TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/api
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/arch
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/ccmain
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/ccstruct
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/ccutil
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/classify
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/dict
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/lstm
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/textord
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/viewer
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/wordrec
TESSERACT_BUILD_CFLAGS += -Ithirdparty/tesseract/src/cutil
TESSERACT_BUILD_CFLAGS += $(TESSERACT_LANGFLAGS)

TESSERACT_BUILD_CFLAGS += $(LEPTONICA_CFLAGS)

TESSERACT_LIBS += -lpthread
TESSERACT_LIBS += -lstdc++

TESSERACT_SRC += thirdparty/tesseract/src/api/altorenderer.cpp
TESSERACT_SRC += thirdparty/tesseract/src/api/baseapi.cpp
TESSERACT_SRC += thirdparty/tesseract/src/api/capi.cpp
TESSERACT_SRC += thirdparty/tesseract/src/api/hocrrenderer.cpp
TESSERACT_SRC += thirdparty/tesseract/src/api/lstmboxrenderer.cpp
TESSERACT_SRC += thirdparty/tesseract/src/api/pdfrenderer.cpp
TESSERACT_SRC += thirdparty/tesseract/src/api/renderer.cpp
TESSERACT_SRC += thirdparty/tesseract/src/api/wordstrboxrenderer.cpp
TESSERACT_SRC += thirdparty/tesseract/src/arch/dotproduct.cpp
TESSERACT_SRC += thirdparty/tesseract/src/arch/intsimdmatrix.cpp
TESSERACT_SRC += thirdparty/tesseract/src/arch/simddetect.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/applybox.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/control.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/linerec.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/ltrresultiterator.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/mutableiterator.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/output.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/pageiterator.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/pagesegmain.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/pagewalk.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/paragraphs.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/paramsd.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/pgedit.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/reject.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/resultiterator.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/tessedit.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/tesseractclass.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/tessvars.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/thresholder.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccmain/werdit.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/blamer.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/blobbox.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/blobs.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/blread.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/boxread.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/boxword.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/ccstruct.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/coutln.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/detlinefit.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/dppoint.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/imagedata.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/linlsq.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/matrix.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/mod128.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/normalis.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/ocrblock.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/ocrpara.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/ocrrow.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/otsuthr.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/pageres.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/pdblock.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/points.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/polyaprx.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/polyblk.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/quadlsq.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/quspline.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/ratngs.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/rect.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/rejctmap.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/seam.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/split.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/statistc.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/stepblob.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccstruct/werd.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/ccutil.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/clst.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/elst.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/elst2.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/errcode.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/mainblk.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/params.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/scanutils.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/serialis.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/strngs.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/tessdatamanager.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/tprintf.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/unichar.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/unicharcompress.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/unicharmap.cpp
TESSERACT_SRC += thirdparty/tesseract/src/ccutil/unicharset.cpp
TESSERACT_SRC += thirdparty/tesseract/src/classify/classify.cpp
TESSERACT_SRC += thirdparty/tesseract/src/dict/context.cpp
TESSERACT_SRC += thirdparty/tesseract/src/dict/dawg.cpp
TESSERACT_SRC += thirdparty/tesseract/src/dict/dawg_cache.cpp
TESSERACT_SRC += thirdparty/tesseract/src/dict/dict.cpp
TESSERACT_SRC += thirdparty/tesseract/src/dict/permdawg.cpp
TESSERACT_SRC += thirdparty/tesseract/src/dict/stopper.cpp
TESSERACT_SRC += thirdparty/tesseract/src/dict/trie.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/convolve.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/fullyconnected.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/functions.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/input.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/lstm.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/lstmrecognizer.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/maxpool.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/network.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/networkio.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/parallel.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/plumbing.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/recodebeam.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/reconfig.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/reversed.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/series.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/stridemap.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/tfnetwork.cpp
TESSERACT_SRC += thirdparty/tesseract/src/lstm/weightmatrix.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/alignedblob.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/baselinedetect.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/bbgrid.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/blkocc.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/blobgrid.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/ccnontextdetect.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/cjkpitch.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/colfind.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/colpartition.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/colpartitiongrid.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/colpartitionset.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/devanagari_processing.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/drawtord.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/edgblob.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/edgloop.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/fpchop.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/gap_map.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/imagefind.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/linefind.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/makerow.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/oldbasel.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/pithsync.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/pitsync1.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/scanedg.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/sortflts.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/strokewidth.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/tabfind.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/tablefind.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/tablerecog.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/tabvector.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/textlineprojection.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/textord.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/topitch.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/tordmain.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/tospace.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/tovars.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/underlin.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/wordseg.cpp
TESSERACT_SRC += thirdparty/tesseract/src/textord/workingpartset.cpp
TESSERACT_SRC += thirdparty/tesseract/src/viewer/scrollview.cpp
TESSERACT_SRC += thirdparty/tesseract/src/viewer/svmnode.cpp
TESSERACT_SRC += thirdparty/tesseract/src/viewer/svutil.cpp
TESSERACT_SRC += thirdparty/tesseract/src/wordrec/tface.cpp
TESSERACT_SRC += thirdparty/tesseract/src/wordrec/wordrec.cpp

ifeq ($(HAVE_AVX),yes)
TESSERACT_DEFINES += -DHAVE_AVX -D__AVX__
TESSERACT_BUILD_CFLAGS += -mavx
TESSERACT_SRC += thirdparty/tesseract/src/arch/dotproductavx.cpp
endif

ifeq ($(HAVE_AVX2),yes)
TESSERACT_DEFINES += -DHAVE_AVX2 -D__AVX2__
TESSERACT_BUILD_CFLAGS += -mavx2
TESSERACT_SRC += thirdparty/tesseract/src/arch/intsimdmatrixavx2.cpp
endif

ifeq ($(HAVE_FMA),yes)
TESSERACT_DEFINES += -DHAVE_FMA -D__FMA__
TESSERACT_BUILD_CFLAGS += -mfma
TESSERACT_SRC += thirdparty/tesseract/src/arch/dotproductfma.cpp
endif

ifeq ($(HAVE_SSE4_1),yes)
TESSERACT_DEFINES += -DHAVE_SSE4_1 -D__SSE4_1__
TESSERACT_BUILD_CFLAGS += -msse4.1
TESSERACT_SRC += thirdparty/tesseract/src/arch/dotproductsse.cpp
TESSERACT_SRC += thirdparty/tesseract/src/arch/intsimdmatrixsse.cpp
endif

ifeq ($(HAVE_NEON),yes)
TESSERACT_DEFINES += -DHAVE_NEON
TESSERACT_BUILD_CFLAGS += $(NEONFLAGS)
endif
# Always include the neon code - it will compile to nothing if
# neon isn't enabled. We need to always include it, because it
# will be used if __aarch64__ is defined, which implies the
# presence of NEON even without the HAVE_NEON flags.
TESSERACT_SRC += thirdparty/tesseract/src/arch/intsimdmatrixneon.cpp

TESSERACT_BUILD_CFLAGS += $(TESSERACT_DEFINES)

# --- EXTRACT ---

EXTRACT_CFLAGS += -Ithirdparty/extract/include

EXTRACT_SRC += thirdparty/extract/src/alloc.c
EXTRACT_SRC += thirdparty/extract/src/astring.c
EXTRACT_SRC += thirdparty/extract/src/boxer.c
EXTRACT_SRC += thirdparty/extract/src/buffer.c
EXTRACT_SRC += thirdparty/extract/src/document.c
EXTRACT_SRC += thirdparty/extract/src/docx.c
EXTRACT_SRC += thirdparty/extract/src/docx_template.c
EXTRACT_SRC += thirdparty/extract/src/extract.c
EXTRACT_SRC += thirdparty/extract/src/join.c
EXTRACT_SRC += thirdparty/extract/src/mem.c
EXTRACT_SRC += thirdparty/extract/src/html.c
EXTRACT_SRC += thirdparty/extract/src/odt.c
EXTRACT_SRC += thirdparty/extract/src/odt_template.c
EXTRACT_SRC += thirdparty/extract/src/outf.c
EXTRACT_SRC += thirdparty/extract/src/rect.c
EXTRACT_SRC += thirdparty/extract/src/sys.c
EXTRACT_SRC += thirdparty/extract/src/text.c
EXTRACT_SRC += thirdparty/extract/src/xml.c
EXTRACT_SRC += thirdparty/extract/src/zip.c







mupdf-1.21.1-source/Makerules

# Configuration for the Makefile

OS := $(shell uname)
OS := $(OS:MINGW%=MINGW)
OS := $(OS:MSYS%=MINGW)
OS := $(OS:Windows_NT=MINGW)
OS := $(OS:Darwin=MACOS)

WARNING_CFLAGS := -Wall -Wsign-compare

# Feature configuration options

build_suffix :=

ifeq ($(tesseract),yes)
  build_suffix := $(build_suffix)-tesseract
  USE_TESSERACT := yes
endif

ifeq ($(tofu),yes)
  build_suffix := $(build_suffix)-tofu
  XCFLAGS += -DTOFU
endif

ifeq ($(tofu_cjk),yes)
  build_suffix := $(build_suffix)-tofu_cjk
  XCFLAGS += -DTOFU_CJK
endif

ifeq ($(tofu_cjk_ext),yes)
  build_suffix := $(build_suffix)-tofu_cjk_ext
  XCFLAGS += -DTOFU_CJK_EXT
endif

ifeq ($(tofu_cjk_lang),yes)
  build_suffix := $(build_suffix)-tofu_cjk_lang
  XCFLAGS += -DTOFU_CJK_LANG
endif

# System specific features

ifeq ($(findstring -fembed-bitcode,$(XCFLAGS)),)
  # clang does not support these in combination with -fembed-bitcode
  CFLAGS += -ffunction-sections -fdata-sections
endif

ifeq ($(OS),MACOS)
  LDREMOVEUNREACH := -Wl,-dead_strip
  SO := dylib
else
  LDREMOVEUNREACH := -Wl,--gc-sections
  ifeq ($(OS),MINGW)
    SO := dll
    EXE := .exe
  else
    SO := so
  endif
endif

ifeq "$(OS)" "ios"
  NEONFLAGS =
else
  NEONFLAGS = -mneon
endif

SANITIZE_FLAGS += -fsanitize=address
SANITIZE_FLAGS += -fsanitize=leak

ifeq ($(shared),yes)
  build_prefix += shared-
  LIB_CFLAGS = -fPIC
  ifeq ($(OS),MACOS)
    LIB_LDFLAGS = -dynamiclib
  else
    LIB_LDFLAGS = -shared
  endif
else
  LIB_CFLAGS =
  LIB_LDFLAGS =
endif

ifeq ($(build),debug)
  CFLAGS += -pipe -g
  LDFLAGS += -g
else ifeq ($(build),release)
  CFLAGS += -pipe -O2 -DNDEBUG -fomit-frame-pointer
  LDFLAGS += $(LDREMOVEUNREACH) -Wl,-s
else ifeq ($(build),small)
  CFLAGS += -pipe -Os -DNDEBUG -fomit-frame-pointer
  LDFLAGS += $(LDREMOVEUNREACH) -Wl,-s
else ifeq ($(build),valgrind)
  CFLAGS += -pipe -O2 -DNDEBUG -DPACIFY_VALGRIND -fno-omit-frame-pointer
  LDFLAGS += $(LDREMOVEUNREACH) -Wl,-s
else ifeq ($(build),sanitize)
  CFLAGS += -pipe -g -fno-omit-frame-pointer $(SANITIZE_FLAGS)
  LDFLAGS += -g $(SANITIZE_FLAGS)
else ifeq ($(build),sanitize-release)
  CFLAGS += -pipe -O2 -DNDEBUG -fno-omit-frame-pointer $(SANITIZE_FLAGS)
  LDFLAGS += $(LDREMOVEUNREACH) -Wl,-s $(SANITIZE_FLAGS)
else ifeq ($(build),profile)
  CFLAGS += -pipe -O2 -DNDEBUG -pg
  LDFLAGS += -pg
else ifeq ($(build),coverage)
  CFLAGS += -pipe -g -pg -fprofile-arcs -ftest-coverage
  LIBS += -lgcov
else ifeq ($(build),native)
  CFLAGS += -pipe -O2 -DNDEBUG -fomit-frame-pointer -march=native
  LDFLAGS += $(LDREMOVEUNREACH) -Wl,-s
else ifeq ($(build),memento)
  CFLAGS += -pipe -g -DMEMENTO -DMEMENTO_MUPDF_HACKS
  LDFLAGS += -g -rdynamic
  ifneq ($(HAVE_LIBDL),no)
    CFLAGS += -DHAVE_LIBDL
    ifeq ($(OS),OpenBSD)
      LIBS += -L /usr/local/lib -l execinfo
    else
      LIBS += -ldl
    endif
  endif
else ifeq ($(build),gperf)
  CFLAGS += -pipe -O2 -DNDEBUG -fomit-frame-pointer -DGPERF
  LIBS += -lprofiler
else
  $(error unknown build setting: '$(build)')
endif

ifeq ($(OS),OpenBSD)
  LDFLAGS += -pthread
endif

# Default system libraries
SYS_FREETYPE_LIBS := -lfreetype2
SYS_HARFBUZZ_LIBS := -lharfbuzz
SYS_JBIG2DEC_LIBS := -ljbig2dec
SYS_JPEGXR_LIBS := -ljpegxr
SYS_LCMS2_LIBS := -llcms2
SYS_LIBJPEG_LIBS := -ljpeg
SYS_MUJS_LIBS := -lmujs
SYS_OPENJPEG_LIBS := -lopenjp2
SYS_ZLIB_LIBS := -lz
SYS_TESSERACT_LIBS := -ltesseract
SYS_LEPTONICA_LIBS := -llept

ifneq "$(CLUSTER)" ""
  CFLAGS += -DCLUSTER
endif

ifeq ($(OS),MINGW)
  WINDRES := windres
  HAVE_WIN32 := yes

else ifeq ($(OS),MACOS)
  HAVE_GLUT := yes
  SYS_GLUT_CFLAGS := -Wno-deprecated-declarations
  SYS_GLUT_LIBS := -framework GLUT -framework OpenGL
  CC = xcrun cc
  AR = xcrun ar
  LD = xcrun ld
  RANLIB = xcrun ranlib

  ifeq (, $(shell which pkg-config))
    $(warning "No pkg-config found, install it for proper integration of libcrypto")
  else
    HAVE_LIBCRYPTO := $(shell pkg-config --exists 'libcrypto >= 1.1.0' && echo yes)
    ifeq ($(HAVE_LIBCRYPTO),yes)
	  LIBCRYPTO_CFLAGS := $(shell pkg-config --cflags libcrypto) -DHAVE_LIBCRYPTO
	  LIBCRYPTO_LIBS := $(shell pkg-config --libs libcrypto)
    endif
  endif

else ifeq ($(OS),Linux)
  HAVE_OBJCOPY := yes

  ifeq ($(shell pkg-config --exists freetype2 && echo yes),yes)
	SYS_FREETYPE_CFLAGS := $(shell pkg-config --cflags freetype2)
	SYS_FREETYPE_LIBS := $(shell pkg-config --libs freetype2)
  endif
  ifeq ($(shell pkg-config --exists gumbo && echo yes),yes)
	SYS_GUMBO_CFLAGS := $(shell pkg-config --cflags gumbo)
	SYS_GUMBO_LIBS := $(shell pkg-config --libs gumbo)
  endif
  ifeq ($(shell pkg-config --exists harfbuzz && echo yes),yes)
	SYS_HARFBUZZ_CFLAGS := $(shell pkg-config --cflags harfbuzz)
	SYS_HARFBUZZ_LIBS := $(shell pkg-config --libs harfbuzz)
  endif
  ifeq ($(shell pkg-config --exists lcms2 && echo yes),yes)
	SYS_LCMS2_CFLAGS := $(shell pkg-config --cflags lcms2)
	SYS_LCMS2_LIBS := $(shell pkg-config --libs lcms2)
  endif
  ifeq ($(shell pkg-config --exists libjpeg && echo yes),yes)
	SYS_LIBJPEG_CFLAGS := $(shell pkg-config --cflags libjpeg)
	SYS_LIBJPEG_LIBS := $(shell pkg-config --libs libjpeg)
  endif
  ifeq ($(shell pkg-config --exists libopenjp2 && echo yes),yes)
	SYS_OPENJPEG_CFLAGS := $(shell pkg-config --cflags libopenjp2)
	SYS_OPENJPEG_LIBS := $(shell pkg-config --libs libopenjp2)
  endif
  ifeq ($(shell pkg-config --exists zlib && echo yes),yes)
	SYS_ZLIB_CFLAGS := $(shell pkg-config --cflags zlib)
	SYS_ZLIB_LIBS := $(shell pkg-config --libs zlib)
  endif

  HAVE_SYS_LEPTONICA := $(shell pkg-config --exists 'lept >= 1.7.4' && echo yes)
  ifeq ($(HAVE_SYS_LEPTONICA),yes)
	SYS_LEPTONICA_CFLAGS := $(shell pkg-config --cflags lept)
	SYS_LEPTONICA_LIBS := $(shell pkg-config --libs lept)
  endif

  HAVE_SYS_TESSERACT := $(shell pkg-config --exists 'tesseract >= 4.0.0' && echo yes)
  ifeq ($(HAVE_SYS_TESSERACT),yes)
	SYS_TESSERACT_CFLAGS := $(shell pkg-config --cflags tesseract)
	SYS_TESSERACT_LIBS := $(shell pkg-config --libs tesseract)
  endif

  HAVE_SYS_CURL := $(shell pkg-config --exists libcurl && echo yes)
  ifeq ($(HAVE_SYS_CURL),yes)
	SYS_CURL_CFLAGS := $(shell pkg-config --cflags libcurl)
	SYS_CURL_LIBS := $(shell pkg-config --libs libcurl)
  endif

  HAVE_GLUT := yes
  ifeq ($(HAVE_GLUT),yes)
	SYS_GLUT_CFLAGS :=
	SYS_GLUT_LIBS := -lglut -lGL
  endif

  HAVE_X11 := $(shell pkg-config --exists x11 xext && echo yes)
  ifeq ($(HAVE_X11),yes)
	X11_CFLAGS := $(shell pkg-config --cflags x11 xext)
	X11_LIBS := $(shell pkg-config --libs x11 xext)
  endif

  HAVE_LIBCRYPTO := $(shell pkg-config --exists 'libcrypto >= 1.1.0' && echo yes)
  ifeq ($(HAVE_LIBCRYPTO),yes)
	LIBCRYPTO_CFLAGS := $(shell pkg-config --cflags libcrypto) -DHAVE_LIBCRYPTO
	LIBCRYPTO_LIBS := $(shell pkg-config --libs libcrypto)
  endif

  HAVE_PTHREAD := yes
  ifeq ($(HAVE_PTHREAD),yes)
	PTHREAD_CFLAGS :=
	PTHREAD_LIBS := -lpthread
  endif

endif

# The following section has various cross compilation configurations.
#
# Invoke these as:
#      make OS=mingw32-cross
#
# This does rely on the generated directory being populated with the font files.
# On a unix-like system, run 'make generate' before doing the cross compile.
# On Windows, run 'nmake -f scripts\fontdump.nmake' in a Visual Studio command prompt.

ifeq "$(OS)" "wasm"
  build_prefix += wasm/
  CC = emcc
  CXX = em++
  AR = emar
  HAVE_GLUT=no
  HAVE_X11=no
  HAVE_OBJCOPY=no
  HAVE_LIBCRYPTO=no
endif

ifeq "$(OS)" "mingw32-cross"
  build_prefix += $(OS)/
  SO := dll
  EXE := .exe
  CC = i686-w64-mingw32-gcc
  CXX = i686-w64-mingw32-g++
  LD = i686-w64-mingw32-gcc
  AR = i686-w64-mingw32-ar
  WINDRES = i686-w64-mingw32-windres
  HAVE_WIN32=yes
endif

ifeq "$(OS)" "mingw64-cross"
  build_prefix += $(OS)/
  SO := dll
  EXE := .exe
  CC = x86_64-w64-mingw32-gcc
  CXX = x86_64-w64-mingw32-g++
  LD = x86_64-w64-mingw32-gcc
  AR = x86_64-w64-mingw32-ar
  WINDRES = x86_64-w64-mingw32-windres
  HAVE_WIN32=yes
endif

# Most variables when building for iOS are set up in ios/build_libs.sh,
# which is called from the Xcode project as a "Run Script" build step.
# The following section works for both device and simulator builds.
ifeq "$(OS)" "ios"
  CC = xcrun cc
  CXX = xcrun c++
  AR = xcrun ar
  LD = xcrun ld
  RANLIB = xcrun ranlib
endif
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# GNU Makefile for third party libraries used by MuPDF

ifeq ($(USE_SYSTEM_LIBS),yes)
  USE_SYSTEM_FREETYPE := yes
  USE_SYSTEM_GUMBO := yes
  USE_SYSTEM_HARFBUZZ := yes
  USE_SYSTEM_JBIG2DEC := yes
  USE_SYSTEM_JPEGXR := no # not available
  USE_SYSTEM_LCMS2 := no # lcms2mt is strongly preferred
  USE_SYSTEM_LIBJPEG := yes
  USE_SYSTEM_MUJS := no # not available
  USE_SYSTEM_OPENJPEG := yes
  USE_SYSTEM_ZLIB := yes
  USE_SYSTEM_GLUT := yes
  USE_SYSTEM_CURL := yes
  USE_SYSTEM_LEPTONICA := yes
  USE_SYSTEM_TESSERACT := yes
endif

ifeq ($(OS),MACOS)
  USE_SYSTEM_GLUT := yes
endif

ifeq ($(OS),Linux)
  USE_SYSTEM_CURL := yes
endif

# Use of Tesseract is optional:
ifeq ($(USE_TESSERACT),yes)
  ifeq ($(USE_SYSTEM_LEPTONICA),yes)
    HAVE_LEPTONICA := $(HAVE_SYS_LEPTONICA)
  else
    ifneq ($(wildcard thirdparty/leptonica/src/*),)
      HAVE_LEPTONICA := yes
    endif
  endif
  ifeq ($(USE_SYSTEM_TESSERACT),yes)
    HAVE_TESSERACT := $(HAVE_SYS_TESSERACT)
  else
    ifneq ($(wildcard thirdparty/tesseract/src/*),)
      HAVE_TESSERACT := yes
    endif
  endif
endif

# --- Include source file lists ---

include Makelists

# --- FREETYPE 2 ---

ifeq ($(USE_SYSTEM_FREETYPE),yes)
  THIRD_CFLAGS += $(SYS_FREETYPE_CFLAGS)
  THIRD_LIBS += $(SYS_FREETYPE_LIBS)
else
  THIRD_CFLAGS += $(FREETYPE_CFLAGS)
  THIRD_LIBS += $(FREETYPE_LIBS)
  THIRD_SRC += $(FREETYPE_SRC)
$(OUT)/thirdparty/freetype/%.o: thirdparty/freetype/%.c
	$(CC_CMD) $(LIB_CFLAGS) $(FREETYPE_CFLAGS) $(FREETYPE_BUILD_CFLAGS)
endif

# --- GUMBO (HTML5 parser) ---

ifeq ($(USE_SYSTEM_GUMBO),yes)
  THIRD_CFLAGS += $(SYS_GUMBO_CFLAGS)
  THIRD_LIBS += $(SYS_GUMBO_LIBS)
else
  THIRD_CFLAGS += $(GUMBO_CFLAGS)
  THIRD_LIBS += $(GUMBO_LIBS)
  THIRD_SRC += $(GUMBO_SRC)
$(OUT)/thirdparty/gumbo-parser/%.o: thirdparty/gumbo-parser/%.c
	$(CC_CMD) $(LIB_CFLAGS) $(GUMBO_CFLAGS) $(GUMBO_BUILD_CFLAGS)
endif

# --- HARFBUZZ ---

ifeq ($(USE_SYSTEM_HARFBUZZ),yes)
  THIRD_CFLAGS += $(SYS_HARFBUZZ_CFLAGS)
  THIRD_LIBS += $(SYS_HARFBUZZ_LIBS)
else
  THIRD_CFLAGS += $(HARFBUZZ_CFLAGS)
  THIRD_LIBS += $(HARFBUZZ_LIBS)
  THIRD_SRC += $(HARFBUZZ_SRC)
$(OUT)/thirdparty/harfbuzz/%.o: thirdparty/harfbuzz/%.cc
	$(CXX_CMD) $(LIB_CFLAGS) $(HARFBUZZ_CFLAGS) $(HARFBUZZ_BUILD_CFLAGS)
endif

# --- JPEG-XR ---

ifeq ($(HAVE_JPEGXR),yes)
  THIRD_CFLAGS += -DHAVE_JPEGXR
ifeq ($(USE_SYSTEM_JPEGXR),yes)
  THIRD_CFLAGS += $(SYS_JPEGXR_CFLAGS)
  THIRD_LIBS += $(SYS_JPEGXR_LIBS)
else
  THIRD_CFLAGS += $(JPEGXR_CFLAGS)
  THIRD_LIBS += $(JPEGXR_LIBS)
  THIRD_SRC += $(JPEGXR_SRC)
$(OUT)/thirdparty/jpegxr/%.o: thirdparty/jpegxr/%.c
	$(CC_CMD) $(LIB_CFLAGS) $(JPEGXR_CFLAGS) $(JPEGXR_BUILD_CFLAGS)
endif
endif

# --- LIBJPEG ---

ifeq ($(USE_SYSTEM_LIBJPEG),yes)
  THIRD_CFLAGS += $(SYS_LIBJPEG_CFLAGS) -DSHARE_JPEG
  THIRD_LIBS += $(SYS_LIBJPEG_LIBS)
else
  THIRD_CFLAGS += $(LIBJPEG_CFLAGS)
  THIRD_LIBS += $(LIBJPEG_LIBS)
  THIRD_SRC += $(LIBJPEG_SRC)
$(OUT)/thirdparty/libjpeg/%.o: thirdparty/libjpeg/%.c
	$(CC_CMD) $(LIB_CFLAGS) $(LIBJPEG_CFLAGS) $(LIBJPEG_BUILD_CFLAGS)
endif

# --- LCMS2 ---

ifeq ($(USE_SYSTEM_LCMS2),yes)
  THIRD_CFLAGS += $(SYS_LCMS2_CFLAGS)
  THIRD_LIBS += $(SYS_LCMS2_LIBS)
else
  THIRD_CFLAGS += $(LCMS2_CFLAGS)
  THIRD_LIBS += $(LCMS2_LIBS)
  THIRD_SRC += $(LCMS2_SRC)
$(OUT)/thirdparty/lcms2/%.o: thirdparty/lcms2/%.c
	$(CC_CMD) $(LIB_CFLAGS) $(LCMS2_CFLAGS) $(LCMS2_BUILD_CFLAGS)
endif

# --- MuJS ---

ifeq ($(USE_SYSTEM_MUJS),yes)
  THIRD_CFLAGS += $(SYS_MUJS_CFLAGS)
  THIRD_LIBS += $(SYS_MUJS_LIBS)
else
  THIRD_CFLAGS += $(MUJS_CFLAGS)
  THIRD_LIBS += $(MUJS_LIBS)
  THIRD_SRC += $(MUJS_SRC)
$(OUT)/thirdparty/mujs/%.o: thirdparty/mujs/%.c
	$(CC_CMD) $(LIB_CFLAGS) $(MUJS_CFLAGS) $(MUJS_BUILD_CFLAGS)
endif

# --- ZLIB ---

ifeq ($(USE_SYSTEM_ZLIB),yes)
  THIRD_CFLAGS += $(SYS_ZLIB_CFLAGS)
  THIRD_LIBS += $(SYS_ZLIB_LIBS)
else
  THIRD_CFLAGS += $(ZLIB_CFLAGS)
  THIRD_LIBS += $(ZLIB_LIBS)
  THIRD_SRC += $(ZLIB_SRC)
$(OUT)/thirdparty/zlib/%.o: thirdparty/zlib/%.c
	$(CC_CMD) $(LIB_CFLAGS) $(ZLIB_CFLAGS) $(ZLIB_BUILD_CFLAGS)
endif

# --- JBIG2DEC ---

ifeq ($(USE_SYSTEM_JBIG2DEC),yes)
  THIRD_CFLAGS += $(SYS_JBIG2DEC_CFLAGS)
  THIRD_LIBS += $(SYS_JBIG2DEC_LIBS)
else
  THIRD_CFLAGS += $(JBIG2DEC_CFLAGS)
  THIRD_LIBS += $(JBIG2DEC_LIBS)
  THIRD_SRC += $(JBIG2DEC_SRC)
$(OUT)/thirdparty/jbig2dec/%.o: thirdparty/jbig2dec/%.c
	$(CC_CMD) $(WARNING_CFLAGS) $(LIB_CFLAGS) $(JBIG2DEC_CFLAGS) $(JBIG2DEC_BUILD_CFLAGS)
endif

# --- OPENJPEG ---

ifeq ($(USE_SYSTEM_OPENJPEG),yes)
  THIRD_CFLAGS += $(SYS_OPENJPEG_CFLAGS)
  THIRD_LIBS += $(SYS_OPENJPEG_LIBS)
else
  THIRD_CFLAGS += $(OPENJPEG_CFLAGS)
  THIRD_LIBS += $(OPENJPEG_LIBS)
  THIRD_SRC += $(OPENJPEG_SRC)
$(OUT)/thirdparty/openjpeg/%.o: thirdparty/openjpeg/%.c
	$(CC_CMD) $(LIB_CFLAGS) $(OPENJPEG_CFLAGS) $(OPENJPEG_BUILD_CFLAGS)
endif

# --- FreeGLUT ---

ifeq ($(USE_SYSTEM_GLUT),yes)
  THIRD_GLUT_CFLAGS := $(SYS_GLUT_CFLAGS)
  THIRD_GLUT_LIBS += $(SYS_GLUT_LIBS)
else
  THIRD_GLUT_CFLAGS += $(GLUT_CFLAGS)
  THIRD_GLUT_LIBS += $(GLUT_LIBS)
  THIRD_GLUT_SRC += $(GLUT_SRC)
$(OUT)/thirdparty/freeglut/%.o: thirdparty/freeglut/%.c
	$(CC_CMD) $(LIB_CFLAGS) $(GLUT_CFLAGS) $(GLUT_BUILD_CFLAGS)
endif

# --- cURL ---

ifeq ($(USE_SYSTEM_CURL),yes)
  ifeq ($(HAVE_SYS_CURL),yes)
    HAVE_CURL := yes
    CURL_CFLAGS := $(SYS_CURL_CFLAGS) -DHAVE_CURL
    CURL_LIBS := $(SYS_CURL_LIBS)
  endif
endif

# --- LEPTONICA ---

ifeq ($(HAVE_LEPTONICA),yes)
  THIRD_CFLAGS += -DHAVE_LEPTONICA
ifeq ($(USE_SYSTEM_LEPTONICA),yes)
  THIRD_CFLAGS += $(SYS_LEPTONICA_CFLAGS)
  THIRD_LIBS += $(SYS_LEPTONICA_LIBS)
else
  THIRD_CFLAGS += $(LEPTONICA_CFLAGS)
  THIRD_LIBS += $(LEPTONICA_LIBS)
  THIRD_SRC += $(LEPTONICA_SRC)
$(OUT)/thirdparty/leptonica/%.o: thirdparty/leptonica/%.c
	$(CC_CMD) $(LIB_CFLAGS) $(LEPTONICA_CFLAGS) $(LEPTONICA_BUILD_CFLAGS)
endif
endif

# --- TESSERACT ---

ifeq ($(HAVE_TESSERACT),yes)
  THIRD_CFLAGS += -DHAVE_TESSERACT
ifeq ($(USE_SYSTEM_TESSERACT),yes)
  THIRD_CFLAGS += $(SYS_TESSERACT_CFLAGS)
  THIRD_LIBS += $(SYS_TESSERACT_LIBS) -lstdc++
else
  THIRD_CFLAGS += $(TESSERACT_CFLAGS)
  THIRD_LIBS += $(TESSERACT_LIBS)
  THIRD_SRC += $(TESSERACT_SRC)
  THIRD_SRC += $(TESSERACT_SRC)
$(OUT)/thirdparty/tesseract/%.o: thirdparty/tesseract/%.cpp
	$(CXX_CMD) $(LIB_CFLAGS) $(TESSERACT_CFLAGS) $(TESSERACT_BUILD_CFLAGS)
endif
endif

# --- EXTRACT ---

THIRD_CFLAGS += $(EXTRACT_CFLAGS)
THIRD_LIBS += $(EXTRACT_LIBS)
THIRD_SRC += $(EXTRACT_SRC)
$(OUT)/thirdparty/extract/%.o: thirdparty/extract/%.c
	$(CC_CMD) $(WARNING_CFLAGS) $(LIB_CFLAGS) $(EXTRACT_CFLAGS) $(ZLIB_CFLAGS) $(EXTRACT_BUILD_CFLAGS)

# The first python3 command in the next two rules returns 0 (success) iff
# python3 exists and is version 3.6 or later.

thirdparty/extract/src/docx_template.c: thirdparty/extract/src/template.docx thirdparty/extract/src/docx_template_build.py
	$(QUIET_GEN) if python3 -c 'import sys; sys.exit(sys.version_info < (3,6))'; \
		then python3 thirdparty/extract/src/docx_template_build.py \
			-i thirdparty/extract/src/template.docx \
			-n docx \
			-o thirdparty/extract/src/docx_template ; \
		else echo python3 is older than 3.6 so not running docx_template_build.py; \
		fi
	@touch $@

thirdparty/extract/src/odt_template.c: thirdparty/extract/src/template.odt thirdparty/extract/src/docx_template_build.py
	$(QUIET_GEN) if python3 -c 'import sys; sys.exit(sys.version_info < (3,6))'; \
		then python3 thirdparty/extract/src/docx_template_build.py \
			-i thirdparty/extract/src/template.odt \
			-n odt \
			-o thirdparty/extract/src/odt_template ; \
		else echo python3 is older than 3.6 so not running docx_template_build.py; \
		fi
	@touch $@

generate: thirdparty/extract/src/docx_template.c
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ABOUT

MuPDF is a lightweight open source software framework for viewing and converting
PDF, XPS, and E-book documents.

See the documentation in docs/index.html for an overview.

Build instructions can be found in docs/building.html.

LICENSE

MuPDF is Copyright (c) 2006-2022 Artifex Software, Inc.

This program is free software: you can redistribute it and/or modify it under
the terms of the GNU Affero General Public License as published by the Free
Software Foundation, either version 3 of the License, or (at your option) any
later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU Affero General Public License along
with this program. If not, see <http://www.gnu.org/licenses/>.

For commercial licensing, including our "Indie Dev" friendly options,
please contact sales@artifex.com.

REPORTING BUGS AND PROBLEMS

The MuPDF developers hang out on IRC in the #mupdf channel on Libera.Chat.

Report bugs on the ghostscript bugzilla, with MuPDF as the selected component.

	http://bugs.ghostscript.com/

If you are reporting a problem with a specific file, please include the file as
an attachment.
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MuPDF Android Library










This document outlines the steps necessary to use the MuPDF Android Library in various ways.





First, we show you how to embed MuPDF in your app. Then, we explain how to
customize the viewer if you need to change how it looks or behaves. Finally, we
tell you where to go if you need to do work on the library itself.





Embedding the viewer in your app provides an activity that you can start to
view PDF documents from within your app. This should be enough for most use
cases.





Acquire a valid license






Before using MuPDF, please make sure that you have a valid license to do so.
There are two available licenses; make sure you pick the one whose terms you can comply with.





Open Source license






If your software is open source, you may use MuPDF under the terms of the
GNU Affero General Public License.





This means that all of the source code for your complete app must be
released under a compatible open source license!





It also means that you may not use any proprietary closed source libraries or
components in your app. This includes (but is not limited to)
	Google Play Services,
	Google Mobile Services,
	AdMob by Google,
	Crashlytics,
	Answers,
	etc.





Just because a library ships with Android or is made by Google does not make it AGPL compatible!





If you cannot or do not want to comply with these restrictions,
you must acquire a commercial license instead.





Commercial license






If your software is not open source, Artifex Software can sell you a license to use MuPDF in closed source software.
Go and fill out the product inquiry form
for commercial licensing terms and pricing.





Add the MuPDF Library to your project






The MuPDF library uses the Gradle build system.
In order to include MuPDF in your app, you also need to use Gradle.
The Eclipse and Ant build systems are not supported.





The MuPDF library needs Android version 4.1 or newer.
Make sure that the minSdkVersion in your app's build.gradle is at least 16.





android {
	defaultConfig {
		minSdkVersion 16
		...
	}
	...
}






The MuPDF library can be retrieved as a pre-built artifact from our Maven repository.
Add the maven repository to your project. In your project's top build.gradle, add the bolded line to
to the repositories section:





allprojects {
	repositories {
		jcenter()
		maven { url 'http://maven.ghostscript.com' }
		...
	}
}






Then add the MuPDF viewer library to your app's dependencies.
In your app's build.gradle, add the bolded line to the dependencies section:





dependencies {
	api 'com.artifex.mupdf:viewer:1.15.+'
	...
}






Invoke the document viewer activity






Once this has been done, you have access to the MuPDF viewer activity.
You can now open a document viewing activity by launching an intent,
passing the URI of the document you wish to view.





import com.artifex.mupdf.viewer.DocumentActivity;

public void startMuPDFActivity(Uri documentUri) {
	Intent intent = new Intent(this, DocumentActivity.class);
	intent.setAction(Intent.ACTION_VIEW);
	intent.setData(documentUri);
	startActivity(intent);
}






The activity supports viewing both file and content scheme URIs.





For example, to open the PDF file in ~/Download/example.pdf:





public void startMuPDFActivityWithExampleFile() {
	File dir = Environment.getExternalStoragePublicDirectory(Environment.DIRECTORY_DOWNLOADS);
	File file = new File(dir, "example.pdf");
	Uri uri = Uri.fromFile(file);
	startMuPDFActivity(uri);
}






How to customize the viewer






If you've already tried embedding the viewer in your app, but are unhappy with some
aspect of the look or behavior and want to modify it in some way, this document should
point you in the right direction.





Decide which viewer to base your customizations on






In order to customize the viewer UI, you will need to modify the existing android viewer activity.
There are two separate code bases you can start with:




			mupdf-android-viewer:



			The main viewer app. This code is difficult to work with, but has the most
features and pre-renders neighboring pages into a page cache for faster page
turning performance.



			mupdf-android-viewer-mini:



			This is a minimalist viewer which has fewer features but is designed to be
easy to understand and modify. It does not (currently) have high-resolution
zooming, and it does not use the swipe gesture to flip pages (it requires the
user to tap on the side of the screen to flip pages).









If all you want to do is brand the UI with your own colors and icons, you are
welcome to use whichever code base you prefer. However, if you want to do
extensive modifications, we suggest you base your code on the mini viewer.





Check out the chosen project






When you have decided which project to base your modifications on, you should check out
the corresponding git repository:





$ git clone git://git.ghostscript.com/mupdf-android-viewer.git
$ git clone git://git.ghostscript.com/mupdf-android-viewer-mini.git






Inside the checked out project you will find two modules: app and lib.
The app module is a file chooser activity that lets the user open files from the external storage.
The lib module is the viewer activity, which provides the "com.artifex.mupdf:viewer"
package that you're already using.





The lib module is the one you want; ignore everything else in this project.





Copy the viewer library module into your project






Copy the 'lib' directory to your project, renaming it to something appropriate.
The following instructions assume you called the directory 'mupdf-lib'.
Don't forget to include the module in the settings.gradle file:





include ':app'
include ':mupdf-lib'
...






You'll also want to change your app's dependencies to now depend on your local
copy rather than the official mupdf viewer package. In your app build.gradle:





dependencies {
	api 'com.artifex.mupdf:viewer:1.15.+'
	api project(':mupdf-lib')
	...
}






The lib module depends on the JNI library "com.artifex.mupdf:fitz", so do
not remove the maven repository from your top build.gradle.





Edit the viewer activity






If all has gone well, you can now build your project with the local viewer library,
and access the mupdf viewer activity just as you used to.





You're now free to customize the resources in mupdf-lib/src/main/res and behavior in
mupdf-lib/src/main/java as you desire.





Working on the MuPDF Library






If you want to work on the library itself, rather than just use it, you will need
to check out the following git repositories.




			mupdf.git



			This repository contains the low-level "fitz" C library and the JNI bindings.



			mupdf-android-fitz.git



			This repository contains an Android project to build the C library and JNI bindings.
It uses mupdf.git as a git submodule.



			mupdf-android-viewer.git



			This repository contains the Android viewer library and app.
It uses mupdf-android-fitz.git as either a Maven artifact or git submodule.



			mupdf-android-viewer-mini.git



			This repository contains the minimalist Android viewer library and app.
It uses mupdf-android-fitz.git as either a Maven artifact or git submodule.



			mupdf-android-viewer-old.git



			This repository contains the old Android viewer. It has its own JNI
bindings and uses mupdf.git as a submodule directly. It is only listed here for
history.









Since these repositories are set up as git submodules, if you're a Git expert,
you can clone one of the viewer repositories recursively and get all of them at
once. However, working with git submodules can be fraught with danger, so it
may be easier to check them out individually.





If you only want to work with one of the viewer repositories, you can use the
Maven artifact for the JNI bindings library and not worry about the mupdf.git
and mupdf-android-fitz.git repositories.





Good luck!
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Changes in the public API







Why does the API change?





From time to time, during development, it becomes clear that the
public API needs to change; either because the existing API has
flaws in it, or to accommodate new functionality. Such changes
are not undertaken lightly, and they are kept as minimal as
possible.





The alternative would be to freeze the API and to introduce more
and more compatibility veneers, ultimately leading to a bloated
API and additional complexity. We have done this in the past, and
will do it again in future if circumstances demand it, but we
consider small changes in the API to be a price worth paying for
clarity and simplicity.





To minimise the impact of such changes, we undertake to list the
API changes between different versions of the library here, to
make it as simple as possible for integrators to make the small
changes that may be require to update between versions.





Note, that we only list changes in existing APIs here, not all additions
to the API.




Changes from 1.19





The search API has been extended with one optional parameter: an integer array.
If the 'hit_mark' array is provided it must be the same length as the quad array.
Each entry corresponds to the quad of the same index.
It will be filled in with 1 for each quad that starts a new search hit, and 0 for
each quad that is a continuation of a search hit
(for example when a match spans a line-break).




			int fz_search_stext_page(ctx, text, needle, int *hit_mark, fz_quad *hit_bbox, int hit_max);



			int fz_search_display_list(ctx, list, needle, int *hit_mark, fz_quad *hit_bbox, int hit_max);



			int fz_search_page(ctx, page, needle, int *hit_mark, fz_quad *hit_bbox, int hit_max);



			int fz_search_page_number(ctx, doc, page, needle, int *hit_mark, fz_quad *hit_bbox, int hit_max);



			int fz_search_chapter_page_number(ctx, doc, c, p, needle, int *hit_mark, fz_quad *hit_bbox, int hit_max);









The Java search functions have also changed.
They now return an array of array of quads instead of an array of quads.




			Quad[][] StructuredText.search(String needle);



			Quad[][] DisplayList.search(String needle);



			Quad[][] Page.search(String needle);



			Quad[][] Document.search(int chapter, int page, String needle);








Changes from 1.18 to 1.19




We were inconsistent with the behaviour of fz_create_ and pdf_create_
functions, in that sometimes they returned a borrowed reference, rather
than a reference that the caller had to drop. We now always return a
reference that the caller owns and must drop.




Changes from 1.17 to 1.18




None worth mentioning.




Changes from 1.16 to 1.17





The accessors for reading and creating QuadPoints, InkList and Vertices data
for Highlight, Underline, StrikeOut, Squiggle, Ink, Polygon, and PolyLine
annotation types have been simplified. They now take and return fz_quad and
fz_point structs instead of float arrays. We have also added functions to
construct the datastructures one piece at a time, removing the need to allocate
a temporary array to pass.




			typedef struct fz_quad { fz_point ul, ur, ll, lr; };









To facilitate loading EPUB documents without laying out the entire document at
once, we have introduced chapters into the document structure. Each document
instead of having just a plain list of pages, now has a list of chapters, and
each chapter has a list of pages. Most of the old functions have the same
functionality, but we have added several new functions, which if used, will
provide significant speedups when jumping to a random page in large EPUB
documents.




			int fz_count_chapters(ctx, doc)



			int fz_count_chapter_pages(ctx, doc, chapter)



			fz_page *fz_load_chapter_page(ctx, doc, chapter, page)



			int fz_search_chapter_page_number(ctx, doc, chapter, page, needle, hit_quads, hit_size)









However, in order to support bookmarks and links using chapters we have had to
introduce a new struct "fz_location", and the functions to resolve links have
changed to use this new struct.




			typedef struct { int chapter, page; } fz_location;



			fz_location fz_resolve_link(ctx, doc, uri, x, y);









Functions to map between a fixed page number
and a fz_location have been added to help facilitate migration to the new API.




			int fz_page_number_from_location(ctx, doc, location);



			fz_location fz_location_from_page_number(ctx, doc, number);



			fz_location fz_next_page(ctx, doc, location);



			fz_location fz_previous_page(ctx, doc, location);



			fz_location fz_last_page(ctx, doc);









The layout information for each chapter can at your option be cached in an
"accelerator" file for even faster loading. This will help performance when
using the old page number based rather than location based functions.




			fz_document fz_open_accelerated_document(ctx, filename, accelerator_filename);



			void fz_save_accelerator(ctx, document, accelerator_filename);








Changes from 1.15 to 1.16





There has been a major overhaul of the color management architecture. Unless
you're implementing custom devices or interpreters, this should only have a
minor impact.




			Argument order when passing color and colorspace to functions regularized:
	sourceColorspace, sourceColorArray,
	destinationColorspace, destinationColorArray,
	proofColorspace,
	colorParams.



			Pass fz_color_params argument by value.



			Changed fz_default_parameters from a function to a global constant.



			Replaced fz_set_icc_engine with fz_enable_icc and fz_disable_icc to toggle color management at runtime.



			Replaced pixmap color converter struct with a single fz_convert_pixmap function call.



			Replaced fz_cal_colorspace struct with constructor to create an ICC-backed calibrated colorspace directly.



			Passing NULL is not a shortcut for DeviceGray any more!



			Added public definitions for Indexed and Separation colorspaces.



			Changed colorspace constructors.









The fz_set_stdout and fz_set_stderr functions have been removed.
If you were using these to capture warning and error messages,
use the new user callbacks for warning and error logging instead:
fz_set_warning_callback and fz_set_error_callback.





The structured text html and xhtml output formats take an additional argument:
the page number. This number is used to create an id attribute for each page to
use as a hyperlink target.




Changes from 1.14 to 1.15




			PDF Portfolios



			This functionality has been removed. We do
not believe anyone was using this. If you were, please contact
us for assistance. This functionality can be achieved using
"mutool run" and docs/examples/pdf-portfolio.js.




			FZ_ERROR_TRYLATER



			This functionality has been removed. We do
not believe anyone was using this. If you were, please contact
us for assistance.




			Annotations/Forms



			We are undertaking a significant rework of this functionality
at the moment. We do not believe anyone is using this at the moment,
and would therefore encourage anyone who is to contact us for help
in upgrading.




			Various functions involving fz_colorspace have lost consts.



			fz_colorspaces are immutable once created, other than changes
due to reference counting. Passing a const fz_colorspace to a function
that might keep a reference to it either has to take a non const
fz_colorspace pointer, or take a const one, and 'break' the const.
Having some functions take const fz_colorspace and some not is
confusing, so therefore, for simplicity, all fz_colorspaces are now
passed as non const.
This should not affect any user code.




			fz_process_shade()



			This now takes an extra 'scissor' argument.
To upgrade old code, if you don't have an appropriate scissor rect available,
it is safe (but unwise) to pass fz_infinite_rect.




			fz_tint_pixmap()



			Rather than taking r, g and b, values to tint with, the
function now takes 8 bit hex rgb values for black and white,
enabling greater control, allowing "low contrast" and "night
view" effects.




			pdf_add_image()



			This no longer requires a mask flag. The image already knows if it is a mask.




			pdf_processor.op_BI()



			The op_BI callback is now passed an additional colorspace resource name.
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MuPDF Core API








Almost all functions in the MuPDF library take a fz_context structure as their
first argument. The context is used for many things; primarily it holds the
exception stack for our setjmp based exception handling. It also holds various
caches and auxiliary contexts for font rendering and color management.




The Fitz Context





If you wonder where the prefix "fz" and name Fitz come from, MuPDF originally
started out as a prototype of a new rendering library architecture for Ghostscript.
It was to be the "bastard son" of libart and Ghostscript. History turned out
differently, and the project mutated into a standalone PDF renderer now called MuPDF.
The "fz" prefix for the graphics library and core modules remains to this day.







Here is the code to create a Fitz context. The first two arguments are used if
you need to use a custom memory allocator, and the third argument is a hint to
much memory the various caches should be allowed to grow. The limit is only a
soft limit. We may exceed it, but will start clearing out stale data to try to
stay below the limit when possible. Setting it to a lower value will prevent
the caches from growing out of hand if you are tight on memory.





#include <mupdf/fitz.h>

main()
{
	fz_context *ctx;

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
		die("Failed to create a new Fitz context!");

	... do stuff ...

	fz_drop_context(ctx);
}





Error Handling





MuPDF uses a setjmp based exception handling system. This is encapsulated
by the use of three macros: fz_try, fz_always, and fz_catch.
When an error is raised by fz_throw, or re-raised by fz_rethrow, execution
will jump to the enclosing always/catch block.





All functions you call should be guarded by a fz_try block to catch the
errors, or the program will call exit() on errors. You don't want that.





The fz_always block is optional. It is typically used to free memory
or release resources unconditionally, in both the case when the execution
of the try block succeeds, and when an error occurs.





fz_try(ctx) {
	// Do stuff that may throw an exception.
}
fz_always(ctx) {
	// This (optional) block is always executed.
}
fz_catch(ctx) {
	// This block is only executed when recovering from an exception.
}






Since the fz_try macro is based on setjmp, the same conditions that apply
to local variables in the presence of setjmp apply. Any locals written
to inside the try block may be restored to their pre-try state when an
error occurs. We provide a fz_var() macro to guard against this.





In the following example, if we don't guard 'buf' with fz_var, then
when an error occurs the 'buf' local variable might have be reset to
its pre-try value (NULL) and we would leak the memory.





char *buf = NULL;
fz_var(buf);
fz_try(ctx) {
	buf = fz_malloc(ctx, 100);
	// Do stuff with buf that may throw an exception.
}
fz_always(ctx) {
	fz_free(ctx, buf);
}
fz_catch(ctx) {
	fz_rethrow(ctx);
}






Carefully note that you should NEVER return from within a fz_try or fz_always block!
Doing so will unbalance the exception stack, and things will go catastrophically wrong.
Instead, it is possible to break out of the fz_try and fz_always block by using a break
statement if you want to exit the block early without throwing an exception.





Throwing a new exception can be done with fz_throw. Passing an exception along after having
cleaned up in the fz_catch block can be done with fz_rethrow. fz_throw takes a printf-like
formatting string.





enum {
	FZ_ERROR_MEMORY, // when malloc fails
	FZ_ERROR_SYNTAX, // recoverable syntax errors
	FZ_ERROR_GENERIC, // all other errors
};
void fz_throw(fz_context *ctx, int error_code, const char *fmt, ...);
void fz_rethrow(fz_context *ctx);





Memory Allocation





You should not need to do raw memory allocation using the Fitz context, but if you do,
here are the functions you need. These work just like the regular C functions, but take
a Fitz context and throw an exception if the allocation fails. They will NOT return NULL;
either they will succeed or they will throw an exception.





void *fz_malloc(fz_context *ctx, size_t size);
void *fz_realloc(fz_context *ctx, void *old, size_t size);
void *fz_calloc(fz_context *ctx, size_t count, size_t size);
void fz_free(fz_context *ctx, void *ptr);






There are also some macros that allocate structures and arrays, together with a type cast
to catch typing errors.





T *fz_malloc_struct(fz_context *ctx, T); // Allocate and zero the memory.
T *fz_malloc_array(fz_context *ctx, size_t count, T); // Allocate uninitialized memory!
T *fz_realloc_array(fz_context *ctx, T *old, size_t count, T);






In the rare case that you need an allocation that returns NULL on failure,
there are variants for that too: fz_malloc_no_throw, etc.




Pool Allocator





The pool allocator is used for allocating many small objects that live and die together.
All objects allocated from the pool will be freed when the pool is freed.





typedef struct { opaque } fz_pool;

fz_pool *fz_new_pool(fz_context *ctx);
void *fz_pool_alloc(fz_context *ctx, fz_pool *pool, size_t size);
char *fz_pool_strdup(fz_context *ctx, fz_pool *pool, const char *s);
void fz_drop_pool(fz_context *ctx, fz_pool *pool);





Reference Counting





Most objects in MuPDF use reference counting to keep track of when they are no longer
used and can be freed. We use the verbs "keep" and "drop" to increment and decrement
the reference count. For simplicity, we also use the word "drop" for non-reference
counted objects (so that in case we change our minds and decide to add reference counting
to an object, the code that uses it need not change).




Hash Table





We have a generic hash table structure with fixed length keys.





The keys and values are not reference counted by the hash table.
Callers are responsible for manually taking care of reference counting
when inserting and removing values from the table, should that be
desired.





typedef struct { opaque } fz_hash_table;





			fz_hash_table *fz_new_hash_table(fz_context *ctx,
	int initial_size,
	int key_length,
	int lock,
	void (*drop_value)(fz_context *ctx, void *value));



			
The lock parameter should be zero, any other value will result in unpredictable behavior.
The drop_value callback function to the constructor is only used to
release values when the hash table is destroyed.




			void fz_drop_hash_table(fz_context *ctx, fz_hash_table *table);



			
Free the hash table and call the drop_value function on all the values in the table.




			void *fz_hash_find(fz_context *ctx, fz_hash_table *table, const void *key);



			
Find the value associated with the key. Returns NULL if not found.




			void *fz_hash_insert(fz_context *ctx, fz_hash_table *table, const void *key, void *value);



			Insert the value into the hash table.
Inserting a duplicate entry will NOT overwrite the old value, it will return the old value instead.
Return NULL if the value was inserted for the first time.
Does not reference count the value!




			void fz_hash_remove(fz_context *ctx, fz_hash_table *table, const void *key);



			
Remove the associated value from the hash table. This will not reference count the value!




			void fz_hash_for_each(fz_context *ctx,
	fz_hash_table *table,
	void *state,
	void (*callback)(fz_context *ctx, void *state, void *key, int key_length, void *value);



			
Iterate and call a function for each key-value pair in the table.








Binary Tree





The fz_tree structure is a self-balancing binary tree that maps text strings to values.




			typedef struct { opaque } fz_tree;



			void *fz_tree_lookup(fz_context *ctx, fz_tree *node, const char *key);



			Look up an entry in the tree. Returns NULL if not found.



			fz_tree *fz_tree_insert(fz_context *ctx, fz_tree *root, const char *key, void *value);



			Insert a new entry into the tree. Do not insert duplicate entries. Returns the new root object.



			void fz_drop_tree(fz_context *ctx, fz_tree *node, void (*dropfunc)(fz_context *ctx, void *value));



			Free the tree and all the values in it.









There is no constructor for this structure, since there is no containing root structure.
Instead, the insert function returns the new root node.
Use NULL for the initial empty tree.





fz_tree *tree = NULL;
tree = fz_tree_insert(ctx, tree, "A", my_a_obj);
tree = fz_tree_insert(ctx, tree, "B", my_b_obj);
tree = fz_tree_insert(ctx, tree, "C", my_c_obj);
assert(fz_tree_lookup(ctx, tree, "B") == my_b_obj);





XML Parser





We have a rudimentary XML parser that handles well formed XML. It does not do any namespace processing,
and it does not validate the XML syntax.





The parser supports UTF-8, UTF-16, iso-8859-1, iso-8859-7, koi8, windows-1250, windows-1251,
and windows-1252 encoded input.





If preserve_white is false, we will discard all whitespace-only text elements.
This is useful for parsing non-text documents such as XPS and SVG.
Preserving whitespace is useful for parsing XHTML.





typedef struct { opaque } fz_xml_doc;
typedef struct { opaque } fz_xml;

fz_xml_doc *fz_parse_xml(fz_context *ctx, fz_buffer *buf, int preserve_white);
void fz_drop_xml(fz_context *ctx, fz_xml_doc *xml);
fz_xml *fz_xml_root(fz_xml_doc *xml);

fz_xml *fz_xml_prev(fz_xml *item);
fz_xml *fz_xml_next(fz_xml *item);
fz_xml *fz_xml_up(fz_xml *item);
fz_xml *fz_xml_down(fz_xml *item);





			int fz_xml_is_tag(fz_xml *item, const char *name);



			Returns true if the element is a tag with the given name.



			char *fz_xml_tag(fz_xml *item);



			Returns the tag name if the element is a tag, otherwise NULL.



			char *fz_xml_att(fz_xml *item, const char *att);



			Returns the value of the tag element's attribute, or NULL if not a tag or missing.



			char *fz_xml_text(fz_xml *item);



			Returns the UTF-8 text of the text element, or NULL if not a text element.



			fz_xml *fz_xml_find(fz_xml *item, const char *tag);



			Find the next element with the given tag name. Returns the element itself if it matches, or the first sibling if it doesn't. Returns NULL if there is no sibling with that tag name.



			fz_xml *fz_xml_find_next(fz_xml *item, const char *tag);



			Find the next sibling element with the given tag name, or NULL if none.



			fz_xml *fz_xml_find_down(fz_xml *item, const char *tag);



			Find the first child element with the given tag name, or NULL if none.








String Functions





All text strings in MuPDF use the UTF-8 encoding. The following functions encode and decode UTF-8 characters,
and return the number of bytes used by the UTF-8 character (at most FZ_UTFMAX).





enum { FZ_UTFMAX=4 };
int fz_chartorune(int *rune, const char *str);
int fz_runetochar(char *str, int rune);






Since many of the C string functions are locale dependent, we also provide
our own locale independent versions of these functions. We also have a couple
of semi-standard functions like strsep and strlcpy that we can't rely on
the system providing. These should be pretty self explanatory:





char *fz_strdup(fz_context *ctx, const char *s);
float fz_strtof(const char *s, char **es);
char *fz_strsep(char **stringp, const char *delim);
size_t fz_strlcpy(char *dst, const char *src, size_t n);
size_t fz_strlcat(char *dst, const char *src, size_t n);
void *fz_memmem(const void *haystack, size_t haystacklen, const void *needle, size_t needlelen);
int fz_strcasecmp(const char *a, const char *b);






There are also a couple of functions to process filenames and URLs:




			char *fz_cleanname(char *path);



			
Rewrite path in-place to the shortest string that names the same path.
Eliminates multiple and trailing slashes, and interprets "." and "..".




			void fz_dirname(char *dir, const char *path, size_t dir_size);



			Extract the directory component from a path.




			char *fz_urldecode(char *url);



			Decode URL escapes in-place.








String formatting





Our printf family handles the common printf formatting characters, with a few minor differences.
We also support several non-standard formatting characters.
The same printf syntax is used in the printf functions in the I/O module as well.





size_t fz_vsnprintf(char *buffer, size_t space, const char *fmt, va_list args);
size_t fz_snprintf(char *buffer, size_t space, const char *fmt, ...);
char *fz_asprintf(fz_context *ctx, const char *fmt, ...);





			%%, %c, %e, %f, %p, %x, %d, %u, %s



			These behave as usual, but only take padding (+,0,space), width, and precision arguments.



			%g float



			Prints the float in the shortest possible format that won't lose precision,
except NaN to 0, +Inf to FLT_MAX, -Inf to -FLT_MAX.



			%M fz_matrix*



			Prints all 6 coefficients in the matrix as %g separated by spaces.



			%R fz_rect*



			Prints all x0, y0, x1, y1 in the rectangle as %g separated by spaces.



			%P fz_point*



			Prints x, y in the point as %g separated by spaces.



			%C int



			Formats character as UTF-8. Useful to print unicode text.



			%q char*



			Formats string using double quotes and C escapes.



			%( char*



			Formats string using parenthesis quotes and postscript escapes.



			%n char*



			Formats string using prefix / and PDF name hex-escapes.








Math Functions





We obviously need to deal with lots of points, rectangles, and transformations in MuPDF.





Points are fairly self evident. The fz_make_point utility function is for use with
Visual Studio that doesn't yet support the C99 struct initializer syntax.





typedef struct {
	float x, y;
} fz_point;

fz_point fz_make_point(float x, float y);






Rectangles are represented by two pairs of coordinates.
The x0, y0 pair have the smallest values, and in the normal
coordinate space used by MuPDF that is the upper left corner.
The x1, y1 pair have the largest values, typically the lower right corner.





In order to represent an infinite unbounded area, we use an x0 that
is larger than the x1.





typedef struct {
	float x0, y0;
	float x1, y1;
} fz_rect;

const fz_rect fz_infinite_rect = { 1, 1, -1, -1 };
const fz_rect fz_empty_rect = { 0, 0, 0, 0 };
const fz_rect fz_unit_rect = { 0, 0, 1, 1 };

fz_rect fz_make_rect(float x0, float y0, float x1, float y1);






Our matrix structure is a row-major 3x3 matrix with the last column always [ 0 0 1 ].
This is represented as a struct with six fields, in the same order as in PDF and Postscript.
The identity matrix is a global constant, for easy access.





/ a b 0 \
| c d 0 |
\ e f 1 /

typedef struct {
	float a, b, c, d, e, f;
} fz_matrix;

const fz_matrix fz_identity = { 1, 0, 0, 1, 0, 0 };

fz_matrix fz_make_matrix(float a, float b, float c, float d, float e, float f);






Sometimes we need to represent a non-axis aligned rectangular-ish area, such
as the area covered by some rotated text. For this we use a quad representation,
using a points for each of the upper/lower/left/right corners as seen from
the reading direction of the text represented.





typedef struct {
	fz_point ul, ur, ll, lr;
} fz_quad;






List of math functions. These are simple mathematical operations that can not
throw errors, so do not need a context argument.





float fz_abs(float f);
float fz_min(float a, float b);
float fz_max(float a, float b);
float fz_clamp(float f, float min, float max);

int fz_absi(int i);
int fz_mini(int a, int b);
int fz_maxi(int a, int b);
int fz_clampi(int i, int min, int max);






int fz_is_empty_rect(fz_rect r);
int fz_is_infinite_rect(fz_rect r);






fz_matrix fz_concat(fz_matrix left, fz_matrix right);
fz_matrix fz_scale(float sx, float sy);
fz_matrix fz_shear(float sx, float sy);
fz_matrix fz_rotate(float degrees);
fz_matrix fz_translate(float tx, float ty);
fz_matrix fz_invert_matrix(fz_matrix matrix);






fz_point fz_transform_point(fz_point point, fz_matrix m);
fz_point fz_transform_vector(fz_point vector, fz_matrix m); // ignores translation
fz_rect fz_transform_rect(fz_rect rect, fz_matrix m);
fz_quad fz_transform_quad(fz_quad q, fz_matrix m);

int fz_is_point_inside_rect(fz_point p, fz_rect r);
int fz_is_point_inside_quad(fz_point p, fz_quad q);





			fz_matrix fz_transform_page(fz_rect mediabox, float resolution, float rotate);



			
Create a transform matrix to draw a page at a given resolution and rotation.
The scaling factors are adjusted so that the page covers a whole number of pixels.
Resolution is given in dots per inch.
Rotation is expressed in degrees (0, 90, 180, and 270 are valid values).
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MuPDF Graphics API








This module is a grab bag of various graphics related objects and functions.




Colors





Colors throughout MuPDF are represented as a float vector associated with
a colorspace object. Colorspaces come in many variants, the most common of
which are Gray, RGB, and CMYK. We also support Indexed (palette), L*a*b*,
Separation, DeviceN, and ICC based colorspaces.





enum { FZ_MAX_COLORS = 32 };

enum fz_colorspace_type {
	FZ_COLORSPACE_NONE,
	FZ_COLORSPACE_GRAY,
	FZ_COLORSPACE_RGB,
	FZ_COLORSPACE_BGR,
	FZ_COLORSPACE_CMYK,
	FZ_COLORSPACE_LAB,
	FZ_COLORSPACE_INDEXED,
	FZ_COLORSPACE_SEPARATION,
};

struct fz_colorspace_s {
	enum fz_colorspace_type type;
	int n;
	char *name;
	private internal fields
};

fz_colorspace *fz_keep_colorspace(fz_context *ctx, fz_colorspace *colorspace);
void fz_drop_colorspace(fz_context *ctx, fz_colorspace *colorspace);






Most colorspaces have color components between 0 and 1.
The number of components a color uses is given by the 'n' field
of the colorspace. This is at most FZ_MAX_COLORS.





L*a*b* colors have a range of 0..100 for the L* and -128..127 for a* and b*.





CMYK, Separation, and DeviceN colorspaces are subtractive colorspaces.
Separation and DeviceN colorspaces also have a tint transform function and
a base colorspace used to represent the colors when rendering to a device that
does not have these specific colorants.




Color management engine





MuPDF is usually built with a color management engine, but this can be turned
off at runtime if you need faster performance at the cost of much more
inaccurate color conversions.





int fz_enable_icc(fz_context *ctx);
int fz_disable_icc(fz_context *ctx);






The various color conversion functions also take certain parameters that
the color management engine uses, such as rendering intent and overprint
control.





enum {
	FZ_RI_PERCEPTUAL,
	FZ_RI_RELATIVE_COLORIMETRIC,
	FZ_RI_SATURATION,
	FZ_RI_ABSOLUTE_COLORIMETRIC,
};

typedef struct {
	int ri; // Rendering intent
	int bp; // Black point compensation
	int op;
	int opm;
} fz_color_params;

const fz_color_params fz_default_color_params = { FZ_RI_RELATIVE_COLORIMETRIC, 1, 0, 0 };





Device colorspaces





When you need to define a color, and don't care too much about the calibration,
you can use the Device colorspaces. When MuPDF is built with a color management
engine and ICC is enabled the Gray and RGB colorspaces use an sRGB ICC profile.





fz_colorspace *fz_device_gray(fz_context *ctx);
fz_colorspace *fz_device_rgb(fz_context *ctx);
fz_colorspace *fz_device_bgr(fz_context *ctx);
fz_colorspace *fz_device_cmyk(fz_context *ctx);
fz_colorspace *fz_device_lab(fz_context *ctx);






BGR is present to allow you to render to pixmaps that have the RGB components
in a different order, so that the data can be passed directly to the operating
system for drawing without needing yet another conversion step.




Indexed colorspaces





Indexed colors have a range of 0..N where N is one less than the number of colors
in the palette. An indexed colorspace also has a base colorspace, which is used
to define the palette of colors used.





fz_colorspace *fz_new_indexed_colorspace(fz_context *ctx,
	fz_colorspace *base,
	int high,
	unsigned char *lookup);






High is the maximum value in the palette; i.e. one less than the number of colors.





The lookup argument is a packed array of color values in the base colorspace,
represented as bytes mapped to the range of 0..255.




ICC colorspaces





You can create ICC colorspaces from a buffer containing the ICC profile.





fz_colorspace *fz_new_icc_colorspace(fz_context *ctx,
	enum fz_colorspace_type type,
	int flags,
	const char *name,
	fz_buffer *buf);






The 'type' argument can be NONE if you want to automatically infer the
colorspace type from the profile data. If the type is anything else, then an
error will be thrown if the profile does not match the type.




Color converters





There are several ways to convert colors. The easiest is to call a function,
but if you are converting many colors at once, it will be faster to use a
color converter object.





void fz_convert_color(fz_context *ctx,
	fz_colorspace *src_colorspace,
	const float *src_color,
	fz_colorspace *dst_colorspace,
	float *dst_color,
	fz_colorspace *proof_colorspace,
	const fz_color_params params);






typedef struct {
	void (*convert)(fz_context *ctx, fz_color_converter *cc, const float *src, float *dst);
	private internal fields
} fz_color_converter;

void fz_find_color_converter(fz_context *ctx, fz_color_converter *cc,
	fz_colorspace *src_colorspace,
	fz_colorspace *dst_colorspace,
	fz_colorspace *proof_colorspace,
	fz_color_params params);
void fz_drop_color_converter(fz_context *ctx, fz_color_converter *cc);






Here is some sample code to do a one-off CMYK to RGB color conversion.





float cmyk[4] = { 1, 0, 0, 0 };
float rgb[3];
fz_convert_color(ctx, fz_device_cmyk(ctx), cmyk, fz_device_rgb(ctx), rgb, NULL, fz_default_color_params(ctx));






Here is some sample code to do repeated CMYK to RGB color conversions on many colors
using a color converter object.





float cmyk[100][4] = { {1,0,0,0}, ...
float rgb[100][3];
int i;
fz_color_converter cc;
fz_find_color_converter(ctx, &cc, fz_device_cmyk(ctx), fz_device_rgb(ctx), NULL, fz_default_color_params(ctx));
for (i = 0; i < 100; ++i)
	cc.convert(ctx, &cc, cmyk[i], rgb[i]);
fz_drop_color_converter(ctx, &cc);





Separations





TODO




Pixmaps





A pixmap is an 8-bit per component raster image.
Each pixel is packed with process colorants, spot colors, and alpha channel in that order.
If an alpha channel is present, the process colorants are pre-multiplied with the alpha value.





typedef struct {
	int w, h; // Width and height
	int x, y; // X and Y offset
	int n; // Number of components in total (colors + spots + alpha)
	int s; // Number of components that are spot colors
	int alpha; // True if alpha channel is present
	int stride; // Number of bytes per row
	int xres, yres; // Resolution in dots per inch.
	fz_colorspace *colorspace; // Colorspace of samples, or NULL if alpha only pixmap.
	unsigned char *samples;
	private internal fields
} fz_pixmap;

fz_pixmap *fz_keep_pixmap(fz_context *ctx, fz_pixmap *pix);
void fz_drop_pixmap(fz_context *ctx, fz_pixmap *pix);






There are too many pixmap constructors. Here is the only one you should need.





fz_pixmap *fz_new_pixmap(fz_context *ctx, fz_colorspace *cs, int w, int h, fz_separations *seps, int alpha);






A newly created pixmap has uninitialized data. The samples must either be
cleared or overwritten with existing data before the pixmap can be safely used.




			void fz_clear_pixmap(fz_context *ctx, fz_pixmap *pix);



			Clear the pixmap to black.



			void fz_clear_pixmap_with_value(fz_context *ctx, fz_pixmap *pix, int value);



			Clear the pixmap to a grayscale value 0..255, where 0 is black and 255 is white.
The value is automatically inverted for subtractive colorspaces.



			void fz_fill_pixmap_with_color(fz_context *ctx,
	fz_pixmap *pix,
	fz_colorspace *colorspace, float *color,
	fz_color_params color_params);



			Fill the pixmap with a solid color.



			void fz_unpack_tile(fz_context *ctx, fz_pixmap *dst,
	unsigned char *src,
	int n,
	int depth,
	size_t stride,
	int scale);



			Unpack pixel values from source data to fill in the pixmap samples. N is the number of samples per pixel, depth is the bit depth (1, 2, 4, 8, 16, 24, or 32), stride is the number of bytes per row. If scale is non-zero, it is the scaling factor to apply to the input samples to map them to the 8-bpc pixmap range. Pass 1 to the scale for indexed images, and 0 for everything else. If there are more components in the source data than the destination, they will be dropped. If there are fewer components in the source data, the pixmap will be padded with 255.









Some functions can create a pixmap and initialize its samples in one go:





TODO: should these be public? make grayscale?
fz_pixmap *fz_new_pixmap_from_8bpp_data(fz_context *ctx, int x, int y, int w, int h, unsigned char *data, int stride);
fz_pixmap *fz_new_pixmap_from_1bpp_data(fz_context *ctx, int x, int y, int w, int h, unsigned char *data, int stride);






Pixmaps can be tinted, inverted, scaled, gamma corrected, and converted to other colorspaces.




			void fz_invert_pixmap(fz_context *ctx, fz_pixmap *pix);



			Invert the pixmap samples.



			void fz_tint_pixmap(fz_context *ctx, fz_pixmap *pix, int black, int white);



			Map black to black and white to white. The black and white colors are represented as a packed RGB integer. 0xFFFFFF is white, 0xFF0000 is red, and 0x000000 is black.



			void fz_gamma_pixmap(fz_context *ctx, fz_pixmap *pix, float gamma);



			Apply a gamma correction curve on the samples. A typical use is to adjust the gamma curve on an inverted image by applying a correction factor of 1/1.4.




			fz_pixmap *fz_convert_pixmap(fz_context *ctx,
	fz_pixmap *source_pixmap,
	fz_colorspace *destination_colorspace,
	fz_colorspace *proof_colorspace,
	fz_default_colorspaces *default_cs,
	fz_color_params color_params,
	int keep_alpha);



			Convert the source pixmap into the destination colorspace. Pass NULL for the default_cs parameter.




			fz_pixmap *fz_scale_pixmap(fz_context *ctx,
	fz_pixmap *src,
	float x,
	float y,
	float w,
	float h,
	const fz_irect *clip);



			Scale the pixmap up or down in size to fit the rectangle. Will return NULL
if the scaling factors are out of whack. This applies fancy filtering and will
anti-alias the edges for subpixel positioning if using non-integer coordinates.
If the clip rectangle is set, the returned pixmap may be subset to
fit the clip rectangle. Pass NULL to the clip if you want the whole pixmap
scaled.








Bitmaps



Images



Shadings



Fonts



Paths



Text
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Introduction





This is the MuPDF C API guide -- for developers.
In this document we will guide you through the public and stable bits of the MuPDF library.
This is intended to both provide an introduction to new developers wanting to use
low level features of MuPDF, and as a reference guide to the public interface.





We will be explaining the basics, enough to get you started on a single
threaded application. There are more functions and data structures used
internally, and there are also ways to use MuPDF from multiple threads,
but those are beyond the scope of this document.





The functions and structures documented in this document are what we consider
stable APIs. They will rarely change, and if they do, any such changes will be
noted in the "api-changes" document along with instructions for how to update
your code.




MuPDF modules





MuPDF is separated into several modules.




			Core



			The core module contains the runtime context, exception handling, and
various string manipulation, math, hash table, binary tree, and other useful
functions.




			I/O



			The I/O module contains structures and functions for buffers of data,
reading and writing to streams, compression, and encryption.




			Graphics



			The graphics module contains graphic resource objects like colors, fonts, shadings, and images.




			Device



			The device interface is how we provide access to the contents of a document.
A device is a callback structure, that gets called for each piece of text,
line art, and image on a page.
There are several device implementations.
The most important one renders the contents to a raster image, and another
one gathers all the text into a structure that can be used to select
and copy and search the text content on a page.




			Document



			The document module handles reading and writing documents in various
formats, and ties together all the preceding modules to provide rendering,
format conversion, and search functionality for the document types we support.




			PDF



			The PDF module provides access to the low level PDF structure, letting you
query, modify, and create PDF objects and streams. It allows you to create new
documents, modify existing documents, or examine features, extract data, or do
almost anything you could want at the PDF object and stream level that we don't
provide with the higher level APIs.
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Buffers





In order to represent a generic chunks of data we use the fz_buffer structure.





typedef struct {
	unsigned char *data;
	size_t len; // current length
	size_t cap; // total capacity
	reserved internal fields
} fz_buffer;

fz_buffer *fz_keep_buffer(fz_context *ctx, fz_buffer *buf);
void fz_drop_buffer(fz_context *ctx, fz_buffer *buf);






There are many ways to create a buffer. Some create a buffer shared immutable data,
others with data you can edit, and others by copying or decoding other data.




			fz_buffer *fz_new_buffer(fz_context *ctx, size_t capacity);



			Create a new empty buffer, with the given initial capacity.



			fz_buffer *fz_new_buffer_from_shared_data(fz_context *ctx, const unsigned char *data, size_t size);



			Create a new buffer wrapping the given data pointer. The data is only referenced, and will not
be freed when the buffer is destroyed. The data pointer must NOT change or disappear while the buffer lives.



			fz_buffer *fz_new_buffer_from_copied_data(fz_context *ctx, const unsigned char *data, size_t size);



			Create a buffer containing a copy of the data pointed to.



			fz_buffer *fz_new_buffer_from_base64(fz_context *ctx, const char *data, size_t size);



			Create a buffer containing the decoded BASE64 data.









Sometimes you want to create buffers piece by piece by appending strings or other data to it,
while dynamically growing the underlying storage.





void fz_append_data(fz_context *ctx, fz_buffer *buf, const void *data, size_t len);
void fz_append_string(fz_context *ctx, fz_buffer *buf, const char *string);
void fz_append_byte(fz_context *ctx, fz_buffer *buf, int byte);
void fz_append_rune(fz_context *ctx, fz_buffer *buf, int rune);
void fz_append_int16_be(fz_context *ctx, fz_buffer *buf, int x);
void fz_append_int16_le(fz_context *ctx, fz_buffer *buf, int x);
void fz_append_int32_be(fz_context *ctx, fz_buffer *buf, int x);
void fz_append_int32_le(fz_context *ctx, fz_buffer *buf, int x);
void fz_append_printf(fz_context *ctx, fz_buffer *buffer, const char *fmt, ...);
void fz_append_vprintf(fz_context *ctx, fz_buffer *buffer, const char *fmt, va_list args);






You can also write a bit stream with the following functions.
The buffer length always covers all the bits in the buffer, including
any unused ones in the last byte, which will always be zero.




			void fz_append_bits(fz_context *ctx, fz_buffer *buf, int value, int count);



			Write the lower count bits from value into the buffer.



			void fz_append_bits_pad(fz_context *ctx, fz_buffer *buf);



			Write enough zero bits to be byte aligned.









You can use the buffer data as a zero-terminated C string by calling the following function.
This will ensure that there is a zero terminator after the last byte and return
a pointer to the first byte. This pointer is only borrowed, and should only be used
briefly, before the buffer is changed again (which may reallocate or free the data).





const char *fz_string_from_buffer(fz_context *ctx, fz_buffer *buf);






You can also read and write the contents of a buffer to file.




			fz_buffer *fz_read_file(fz_context *ctx, const char *filename);



			Read the contents of a file into a buffer.



			void fz_save_buffer(fz_context *ctx, fz_buffer *buf, const char *filename);



			Save the contents of a buffer to a file.








Input Streams and Filters





An input stream reads data from a source. Some stream types can decompress and decrypt data,
and these streams can be chained together in a pipeline.





typedef struct { internal } fz_stream;

fz_stream *fz_keep_stream(fz_context *ctx, fz_stream *stm);
void fz_drop_stream(fz_context *ctx, fz_stream *stm);





			fz_stream *fz_open_file(fz_context *ctx, const char *filename);



			Open a stream reading the contents of a file.



			fz_stream *fz_open_memory(fz_context *ctx, const unsigned char *data, size_t len);



			Open a stream reading from the data pointer.



			fz_stream *fz_open_buffer(fz_context *ctx, fz_buffer *buf);



			Open a stream reading from a buffer.









The basic stream operations you expect are available.





int64_t fz_tell(fz_context *ctx, fz_stream *stm);
void fz_seek(fz_context *ctx, fz_stream *stm, int64_t offset, int whence);
size_t fz_read(fz_context *ctx, fz_stream *stm, unsigned char *data, size_t len);
size_t fz_skip(fz_context *ctx, fz_stream *stm, size_t len);





			fz_buffer *fz_read_all(fz_context *ctx, fz_stream *stm, size_t initial);



			Read the remaining data into a new buffer.




			char *fz_read_line(fz_context *ctx, fz_stream *stm, char *buf, size_t n);



			Behaves like fgets().









int fz_read_byte(fz_context *ctx, fz_stream *stm);
int fz_peek_byte(fz_context *ctx, fz_stream *stm);
int fz_is_eof(fz_context *ctx, fz_stream *stm);






You can read binary data one integer at a time. The default is big endian, but LE versions are also
provided.





uint16_t fz_read_uint16(fz_context *ctx, fz_stream *stm);
uint32_t fz_read_uint24(fz_context *ctx, fz_stream *stm);
uint32_t fz_read_uint32(fz_context *ctx, fz_stream *stm);
uint64_t fz_read_uint64(fz_context *ctx, fz_stream *stm);

uint16_t fz_read_uint16_le(fz_context *ctx, fz_stream *stm);
uint32_t fz_read_uint24_le(fz_context *ctx, fz_stream *stm);
uint32_t fz_read_uint32_le(fz_context *ctx, fz_stream *stm);
uint64_t fz_read_uint64_le(fz_context *ctx, fz_stream *stm);

int16_t fz_read_int16(fz_context *ctx, fz_stream *stm);
int32_t fz_read_int32(fz_context *ctx, fz_stream *stm);
int64_t fz_read_int64(fz_context *ctx, fz_stream *stm);

int16_t fz_read_int16_le(fz_context *ctx, fz_stream *stm);
int32_t fz_read_int32_le(fz_context *ctx, fz_stream *stm);
int64_t fz_read_int64_le(fz_context *ctx, fz_stream *stm);






Reading bit streams is also possible:





unsigned int fz_read_bits(fz_context *ctx, fz_stream *stm, int n);
unsigned int fz_read_rbits(fz_context *ctx, fz_stream *stm, int n);
void fz_sync_bits(fz_context *ctx, fz_stream *stm);
int fz_is_eof_bits(fz_context *ctx, fz_stream *stm);






Various decoding, decompression, and decryption filters can be chained together.





fz_stream *fz_open_null_filter(fz_context *ctx, fz_stream *chain, int len, int64_t offset);
fz_stream *fz_open_arc4(fz_context *ctx, fz_stream *chain, unsigned char *key, unsigned keylen);
fz_stream *fz_open_aesd(fz_context *ctx, fz_stream *chain, unsigned char *key, unsigned keylen);
fz_stream *fz_open_a85d(fz_context *ctx, fz_stream *chain);
fz_stream *fz_open_ahxd(fz_context *ctx, fz_stream *chain);
fz_stream *fz_open_rld(fz_context *ctx, fz_stream *chain);
fz_stream *fz_open_flated(fz_context *ctx, fz_stream *chain, int window_bits);

fz_stream *fz_open_dctd(fz_context *ctx, fz_stream *chain,
	int color_transform,
	int l2factor,
	fz_stream *jpegtables);

fz_stream *fz_open_faxd(fz_context *ctx, fz_stream *chain,
	int k,
	int end_of_line,
	int encoded_byte_align,
	int columns,
	int rows,
	int end_of_block,
	int black_is_1);

fz_stream *fz_open_lzwd(fz_context *ctx, fz_stream *chain,
	int early_change,
	int min_bits,
	int reverse_bits,
	int old_tiff);

fz_stream *fz_open_predict(fz_context *ctx, fz_stream *chain,
	int predictor,
	int columns,
	int colors,
	int bpc);





Output Streams and Filters





Output streams let us write data to a sink, usually a file on disk or a buffer.
As with the input streams, output streams can be chained together to compress,
encrypt, and encode data.





typedef struct { internal } fz_output;






Because output may be buffered in the writer, we need a separate
close function to ensure that an output stream is properly flushed
and any end of data markers are written. This is separate to the
drop function, which just frees data. If a writing operation has
succeeded, you need to call close on the output stream before
dropping it.
If you encounter an error while writing data, you can just drop the stream directly, since
we couldn't finish writing it and closing it properly would be irrelevant.





void fz_close_output(fz_context *ctx, fz_output *out);
void fz_drop_output(fz_context *ctx, fz_output *out);






Outputs can be created to write to files or buffers.
You can also implement your own data sink by providing a state pointer
and callback functions.





fz_output *fz_new_output_with_path(fz_context *, const char *filename, int append);
fz_output *fz_new_output_with_buffer(fz_context *ctx, fz_buffer *buf);

fz_output *fz_new_output(fz_context *ctx,
	int buffer_size,
	void *state,
	void (*write)(fz_context *ctx, void *state, const void *data, size_t n),
	void (*close)(fz_context *ctx, void *state),
	void (*drop)(fz_context *ctx, void *state));






The usual suspects are available, as well as functions to write
integers of various sizes and byte orders.




			void fz_seek_output(fz_context *ctx, fz_output *out, int64_t off, int whence);



			Seek to a location in the output. This is not available for all output types.



			int64_t fz_tell_output(fz_context *ctx, fz_output *out);



			Tell the current write location of the output stream.









void fz_write_data(fz_context *ctx, fz_output *out, const void *data, size_t size);
void fz_write_string(fz_context *ctx, fz_output *out, const char *s);
void fz_write_byte(fz_context *ctx, fz_output *out, unsigned char x);
void fz_write_rune(fz_context *ctx, fz_output *out, int rune);
void fz_write_int16_be(fz_context *ctx, fz_output *out, int x);
void fz_write_int16_le(fz_context *ctx, fz_output *out, int x);
void fz_write_int32_be(fz_context *ctx, fz_output *out, int x);
void fz_write_int32_le(fz_context *ctx, fz_output *out, int x);
void fz_write_printf(fz_context *ctx, fz_output *out, const char *fmt, ...);
void fz_write_vprintf(fz_context *ctx, fz_output *out, const char *fmt, va_list ap);
void fz_write_base64(fz_context *ctx, fz_output *out, const unsigned char *data, size_t size, int newline);






Output streams can be chained together to add encryption, compression, and
encoding. Note that these do not take ownership of the chained stream, they
only write to it. For example, you can write a header, create a compression
filter stream, write some data to the filter to compress the data, close the
filter and then keep writing more data to the original stream.





fz_output *fz_new_arc4_output(fz_context *ctx, fz_output *chain, unsigned char *key, size_t keylen);
fz_output *fz_new_ascii85_output(fz_context *ctx, fz_output *chain);
fz_output *fz_new_asciihex_output(fz_context *ctx, fz_output *chain);
fz_output *fz_new_deflate_output(fz_context *ctx, fz_output *chain, int effort, int no_header);
fz_output *fz_new_rle_output(fz_context *ctx, fz_output *chain);





File Archives





The archive structure is a read-only collection of files. This is typically a
Zip file or directory on disk, but other formats are also supported.





typedef struct { internal } fz_archive;

void fz_drop_archive(fz_context *ctx, fz_archive *arch);

int fz_is_directory(fz_context *ctx, const char *path);

fz_archive *fz_open_directory(fz_context *ctx, const char *path);
fz_archive *fz_open_archive(fz_context *ctx, const char *filename);
fz_archive *fz_open_archive_with_stream(fz_context *ctx, fz_stream *file);

int fz_count_archive_entries(fz_context *ctx, fz_archive *arch);
const char *fz_list_archive_entry(fz_context *ctx, fz_archive *arch, int idx);

int fz_has_archive_entry(fz_context *ctx, fz_archive *arch, const char *name);
fz_stream *fz_open_archive_entry(fz_context *ctx, fz_archive *arch, const char *name);
fz_buffer *fz_read_archive_entry(fz_context *ctx, fz_archive *arch, const char *name);






We can also create new Zip archives.





typedef struct { internal } fz_zip_writer;

fz_zip_writer *fz_new_zip_writer(fz_context *ctx, const char *filename);
fz_zip_writer *fz_new_zip_writer_with_output(fz_context *ctx, fz_output *out);
void fz_write_zip_entry(fz_context *ctx, fz_zip_writer *zip, const char *name, fz_buffer *buf, int compress);
void fz_close_zip_writer(fz_context *ctx, fz_zip_writer *zip);
void fz_drop_zip_writer(fz_context *ctx, fz_zip_writer *zip);
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.. toctree::
   :maxdepth: 4


..
    We define crude substitutions that implement simple expand/contract blocks
    in html. Unfortunately it doesn't seem possible to pass parameters to
    substitutions so we can't specify text to be shown next to html's details
    triangle.

.. |expand_begin| raw:: html

    <details>
    <summary><strong>Show/hide</strong></summary>

.. |expand_end| raw:: html

    </details>


==============
MuPDF Bindings
==============


.. toctree::
   :maxdepth: 4


Overview
========


Auto-generated C++, Python and C# versions of the MuPDF C API are available.

These APIs are currently a beta release and liable to change.

The C++ MuPDF API
=================

Basics
------

* Auto-generated from the MuPDF C API's header files.

* Everything is in C++ namespace `mupdf`.

* All functions and methods do not take `fz_context*` arguments.
  (Automatically-generated per-thread contexts are used internally.)

* All MuPDF `setjmp()`/`longjmp()`-based exceptions are converted into C++ exceptions.

Low-level C++ API
-----------------

The MuPDF C API is provided as low-level C++ functions with a `ll_` prefix.

* No `fz_context*` arguments.

* MuPDF exceptions are converted into C++ exceptions.

Class-aware C++ API
-------------------

C++ wrapper classes wrap most `fz_*` and `pdf_*` C structs.

* Class names are camel-case versions of the wrapped struct's
  name.

* Classes automatically handle reference counting of the underlying C structs,
  so there is no need for manual calls to `fz_keep_*()` and `fz_drop_*()`, and
  class instances can be treated as values and copied arbitrarily.

Class-aware functions and methods take and return wrapper class instances
instead of MuPDF C structs.

* No `fz_context*` arguments.

* MuPDF exceptions are converted into C++ exceptions.

* Class-aware functions have the same names as the underlying C API function.

* Class-aware functions that have a C++ wrapper class as their first parameter
  are also provided as a member function of the wrapper class, with the same
  name as the class-aware function.

Usually it is more convenient to use the class-aware API rather than the
low-level C++ API.

Example wrappers
----------------

The MuPDF C API function
``fz_buffer *fz_new_buffer_from_page(fz_context *ctx, fz_page *page, const fz_stext_options *options)``
is available as these C++ functions/methods:

.. code-block:: c++

    namespace mupdf
    {
        // Low-level wrapper:
        ::fz_buffer *ll_fz_new_buffer_from_page(::fz_page *page, const ::fz_stext_options *options);

        // Class-aware wrapper:
        FzBuffer fz_new_buffer_from_page(const FzPage& page, FzStextOptions& options);

        // Method in wrapper class FzPage:
        struct FzPage
        {
            ...
            FzBuffer fz_new_buffer_from_page(FzStextOptions& options);
            ...
        };
    }


Extensions beyond the basic C API
---------------------------------

* Some generated classes have extra  `begin()` and `end()` methods to allow standard C++ iteration:
  |expand_begin|

  .. code-block:: c++

      #include "mupdf/classes.h"
      #include "mupdf/functions.h"

      #include <iostream>

      void show_stext(mupdf::FzStextPage& page)
      {
          for (mupdf::FzStextPage::iterator it_page: page)
          {
              mupdf::FzStextBlock block = *it_page;
              for (mupdf::FzStextBlock::iterator it_block: block)
              {
                  mupdf::FzStextLine line = *it_block;
                  for (mupdf::FzStextLine::iterator it_line: line)
                  {
                      mupdf::FzStextChar stextchar = *it_line;
                      fz_stext_char* c = stextchar.m_internal;
                      using namespace mupdf;
                      std::cout << "FzStextChar("
                              << "c=" << c->c
                              << " color=" << c->color
                              << " origin=" << c->origin
                              << " quad=" << c->quad
                              << " size=" << c->size
                              << " font_name=" << c->font->name
                              << "\n";
                  }
              }
          }
      }

  |expand_end|

* Some custom class methods and constructors.

* Functions for generating a text representation of 'POD' structs and their C++
  wrapper classes.

  For example for `fz_rect` we provide these functions:

  .. code-block:: c++

      std::ostream& operator<< (std::ostream& out, const fz_rect& rhs);
      std::ostream& operator<< (std::ostream& out, const FzRect& rhs);
      std::string to_string_fz_rect(const fz_rect& s);
      std::string to_string(const fz_rect& s);
      std::string Rect::to_string() const;

  These each generate text such as: `(x0=90.51 y0=160.65 x1=501.39 y1=1215.6)`

Environmental variables
-----------------------

* **MUPDF_mt_ctx**

  Controls support for multithreading on startup.

  * If set with value "0", a single `fz_context*` is used for all threads; this
    might give a small performance increase in single-threaded programmes, but
    will be unsafe in multi-threaded programmes.

  * Otherwise each thread has its own `fz_context*`.

  One can instead call ``mupdf::reinit_singlethreaded()`` on startup to force
  single-threaded mode. This should be done before any other use of MuPDF.

Debug builds only
^^^^^^^^^^^^^^^^^

Debug builds contain diagnostics/checking code that is activated via these
environmental variables:

* **MUPDF_check_refs**

  If "1", generated code checks MuPDF struct reference counts at
  runtime.

* **MUPDF_trace**

  If "1", generated code outputs a diagnostic each time it calls a MuPDF
  function (apart from keep/drop functions).

  If "2", we also show arg POD and pointer values.

* **MUPDF_trace_director**

  If "1", generated code outputs a diagnostic when doing special
  handling of MuPDF structs containing function pointers.

* **MUPDF_trace_exceptions**

  If "1", generated code outputs diagnostics when it converts MuPDF
  `setjmp()`/`longjmp()` exceptions into C++ exceptions.

* **MUPDF_trace_keepdrop**

  If "1", generated code outputs diagnostics for calls to `*_keep_*()` and
  `*_drop_*()`.

Limitations
-----------

* Global instances of C++ wrapper classes are not supported.

  This is because:

  * C++ wrapper class destructors generally call MuPDF functions (for example
    `fz_drop_*()`).

  * The C++ bindings use internal thread-local objects to allow per-thread
    `fz_context`'s to be efficiently obtained for use with underlying MuPDF
    functions.

  * C++ globals are destructed *after* thread-local objects are destructed.

  So if a global instance of a C++ wrapper class is created, its destructor
  will attempt to get a `fz_context*` using internal thread-local objects
  which will have already been destroyed.

  We attempt to display a diagnostic when this happens, but this cannot be
  relied on as behaviour is formally undefined.


The Python and C# MuPDF APIs
============================

* A Python module called `mupdf`.
* A C# namespace called `mupdf`.

  * C# bindings are experimental as of 2021-10-14.
* Generated from the C++ MuPDF API's header files, so inherits the abstractions of the C++ API:

  * No `fz_context*` arguments.
  * Automatic reference counting, so no need to call `fz_keep_*()` or `fz_drop_*()`, and we have value-semantics for class instances.
  * Native Python and C# exceptions.
* Output parameters are returned as tuples.
* Allows implementation of mutool in Python - see `mupdf:scripts/mutool.py <https://git.ghostscript.com/?p=mupdf.git;a=blob;f=mupdf:scripts/mutool.py>`_
  and `mupdf:scripts/mutool_draw.py <https://git.ghostscript.com/?p=mupdf.git;a=blob;f=mupdf:scripts/mutool_draw.py>`_.

* Provides text representation of simple 'POD' structs:

  .. code-block:: python

      rect = mupdf.FzRect(...)
      print(rect) # Will output text such as: (x0=90.51 y0=160.65 x1=501.39 y1=215.6)

  * This works for classes where the C++ API defines a `to_string()` method as described above.

    * Python classes will have a `__str__()` method.
    * C# classes will have a `ToString()` method.

* Uses SWIG Director classes to allow C function pointers in MuPDF structs to call Python code.

  * This has not been tested on C#.

Installing the Python mupdf module using `pip`
==============================================

The Python `mupdf` module is available on the `Python Package Index (PyPI) website <https://pypi.org/>`_.

* Install with: `pip install mupdf`
* Pre-built Wheels (binary Python packages) are provided for Windows and Linux.
* For more information on the latest release, see changelog below and: https://pypi.org/project/mupdf/

Doxygen/Pydoc API documentation
===============================

Auto-generated documentation for the C, C++ and Python APIs is available at:
https://ghostscript.com/~julian/mupdf-bindings/

* All content is generated from the comments in MuPDF header files.

* This documentation is generated from an internal development tree, so may
  contain features that are not yet publicly available.

* It is updated only intermittently.

Example client code
===================

Using the Python API
--------------------

Minimal Python code that uses the `mupdf` module::

    import mupdf
    document = mupdf.FzDocument('foo.pdf')

A simple example Python test script (run by `scripts/mupdfwrap.py -t`) is:

* `scripts/mupdfwrap_test.py <https://git.ghostscript.com/?p=mupdf.git;a=blob;f=scripts/mupdfwrap_test.py>`_

More detailed usage of the Python API can be found in:

* `scripts/mutool.py <https://git.ghostscript.com/?p=mupdf.git;a=blob;f=scripts/mutool.py>`_
* `scripts/mutool_draw.py <https://git.ghostscript.com/?p=mupdf.git;a=blob;f=scripts/mutool_draw.py>`_


**Example Python code that shows all available information about a document's Stext blocks, lines and characters.**

  |expand_begin|
  ::

      #!/usr/bin/env python3

      import mupdf

      def show_stext(document):
          '''
          Shows all available information about Stext blocks, lines and characters.
          '''
          for p in range(document.fz_count_pages()):
              page = document.fz_load_page(p)
              stextpage = mupdf.FzStextPage(page, mupdf.FzStextOptions())
              for block in stextpage:
                  block_ = block.m_internal
                  log(f'block: type={block_.type} bbox={block_.bbox}')
                  for line in block:
                      line_ = line.m_internal
                      log(f'    line: wmode={line_.wmode}'
                              + f' dir={line_.dir}'
                              + f' bbox={line_.bbox}'
                              )
                      for char in line:
                          char_ = char.m_internal
                          log(f'        char: {chr(char_.c)!r} c={char_.c:4} color={char_.color}'
                                  + f' origin={char_.origin}'
                                  + f' quad={char_.quad}'
                                  + f' size={char_.size:6.2f}'
                                  + f' font=('
                                      +  f'is_mono={char_.font.flags.is_mono}'
                                      + f' is_bold={char_.font.flags.is_bold}'
                                      + f' is_italic={char_.font.flags.is_italic}'
                                      + f' ft_substitute={char_.font.flags.ft_substitute}'
                                      + f' ft_stretch={char_.font.flags.ft_stretch}'
                                      + f' fake_bold={char_.font.flags.fake_bold}'
                                      + f' fake_italic={char_.font.flags.fake_italic}'
                                      + f' has_opentype={char_.font.flags.has_opentype}'
                                      + f' invalid_bbox={char_.font.flags.invalid_bbox}'
                                      + f' name={char_.font.name}'
                                      + f')'
                                  )

      document = mupdf.FzDocument('foo.pdf')
      show_stext(document)

  |expand_end|

Basic PDF viewers written in Python and C#
------------------------------------------

* `scripts/mupdfwrap_gui.py <https://git.ghostscript.com/?p=mupdf.git;a=blob;f=scripts/mupdfwrap_gui.py>`_
* `scripts/mupdfwrap_gui.cs <https://git.ghostscript.com/?p=mupdf.git;a=blob;f=scripts/mupdfwrap_gui.cs>`_
* Build and run with:

  * `./scripts/mupdfwrap.py -b all --test-python-gui`
  * `./scripts/mupdfwrap.py -b --csharp all --test-csharp-gui`

Changelog
=========

[Note that this is only for changes to the generation of the C++/Python/C#
APIs; changes to the main MuPDF API are not detailed here.]

* **2022-10-21**:

  * Document that global instances of wrapper classes are not supported.
  * Python: provide class-aware out-param wrappers.
  * Generate `operator==` and `operator!=` for POD structs and wrapper classes.
  * Moved `operator<<` into top-level namespace.
  * Document that we require the `clang` package on Linux when building.
  * Disable unhelpful SWIG warnings when building.
  * Support for calling `fz_document_handler` fnptrs in C++ API.
  * Work around Memento build problem on Linux.
  * Fixed some leaks by improving detection of functions returning kept/borrowed references.
  * Fixed handling of kept/borrowed references in Python/C# functions with out-params.

* **2022-08-29**: Simplified naming of C++/Python/C# classes and functions.

  * Don't remove leading `fz_` from function/method names.
  * For low-level wrappers, add `ll_` prefix to the original name; don't
    remove initial `fz_`; don't add `p` prefix for `pdf_*()` wrappers.
  * For class-aware wrapper functions, use original C name; don't use `m` prefix.
  * Include initial `Fz` prefix for wrapper classes of `fz_*` structs.

  So new naming scheme is:

  * Low-level wrappers: prepend `ll_` to the full MuPDF C function name.
  * Wrapper class names: convert the full struct name to camel-case.
  * Wrapper class methods: use the full wrapped MuPDF C function name.
  * Class-aware wrappers: use the full wrapped MuPDF C function name.

* **2022-5-11**: Documented the experimental C# API.

* **2022-3-26**: New release of Python package **mupdf-1.19.0.20220326.1214**
  (from **mupdf-1.19.0** git 466e06fc7e01), with pre-built Wheels for Windows and
  Linux. See: https://pypi.org/project/mupdf/

  * Fixed SWIG Directors wrapping classes on Windows.


* **2022-3-23**: New release of Python package **mupdf-1.19.0.20220323.1255** (from
  **mupdf-1.19.0** git 58e2b82bf7d1e7), with pre-built Wheels for Windows and
  Linux. See: https://pypi.org/project/mupdf

  Details
  |expand_begin|

  * Use SWIG Director classes to support MuPDF structs that contain fn
    pointers. This allows MuPDF to call Python callback code. [.line-through]#Only
    available on Unix at the moment.#

    * This allows us to provide Python wrappers for `fz_set_warning_callback()`
      and `fz_set_error_callback()`.

  * Added alternative wrappers for MuPDF functions in the form of free-standing
    functions that operate on our wrapper classes. Useful when porting existing
    code to Python, and generally as a non-class-based API that still gives
    automatic handling of reference counting. New functions have same name as
    underlying MuPDF function with a `m` prefix; they do not take a `fz_context`
    arg and take/return references to wrapper classes instead of pointers to MuPDF
    structs.

    * Class methods now call these new free-standing wrappers.

  * Various improvements to enums and non-copyable class wrappers.

  * Use `/** ... */` comments in generated code so visible to Doxygen.

  * Improvements to and fixes to reference counting.

    * Use MuPDF naming conventions for detection of MuPDF functions that return
      borrowed references.

    * Improved detection of whether a MuPDF struct uses reference counting.

    * Fixed some reference counting issues when handling out-params.

  * Added optional runtime ref count checking.

  * For fns that return raw unsigned char array, provide C++ wrappers that
    return a `std::vector<unsigned char>`. This works much better with SWIG.

  * Allow construction of `Document` from `PdfDocument`.

  * Allow writes to `PdfWriteOptions::opwd_utf8` and
    `PdfWriteOptions::upwd_utf8`.

  * Added `Page::doc()` to return wrapper for `.doc` member.

  * Added `PdfPage::super()` to return `Page` wrapper for `.super`.

  * Added `PdfDocument::doc()` to return wrapper for `.doc` member.

  * Added `PdfObj::obj()` to return wrapper for `.obj` member.

  * Made Python wrappers for `fz_fill_text()` take Python tuple/list for `float*
    color` arg.

  * Improved wrapping of `pdf_lexbuf`.

  * Added `Page` downcast constructor from `PdfPage`.

  * Expose `pdf_widget_type` enum.

  * Improved python bindings for `*dict_getl()` and `*dict_putl()`. We now also
    provide `mpdf_dict_getl()` etc handling variable number of args.

  * Improvements to wrapping of `pdf_filter_options`, `pdf_redact_options`,
    `fz_pixmap`, `pdf_set_annot_color`, `pdf_obj`.

  * Allow direct use of `PDF_ENUM_NAME_*` enums as `PdfObj`'s in Python.

  * Added wrappers for `pdf_annot_type()` and `pdf_string_from_annot_type()`.

  * `Buffer.buffer_storage()` raises an exception with useful error info (it is
    not possible to use it from SWIG bindings).

  * Added various fns to give Python access to some raw pointer values, e.g. for
    passing to `mupdf.new_buffer_from_copied_data()`.

  * Avoid excluding class method wrappers for `pdf_*()` fns in python.

  |expand_end|

* **2022-02-05**: Uploaded Doxygen/Pydoc documentation for the C, C++ and Python
  APIs, from latest development tree.

* **2021-09-29**: Released Python bindings for **mupdf-1.19.0** (git 61b63d734a7)
  to pypi.org (**mupdf 1.19.0.20210929.1226**) with pre-built Wheels for Windows
  and Linux.

* **2021-08-05**: Released Python package **mupdf-1.18.0.20210805.1716** on
  pypi.org with pre-built Wheels for Windows and Linux.

  * Improved constructors of `fz_document_writer` wrapper class
    `DocumentWriter`.

  * Fixed `operator<<` for POD C structs - moved from `mupdf` namespace to
    top-level.

  * Added `scripts/mupdfwrap_gui.py` - a simple demo Python PDF viewer.

  * Cope with `fz_paint_shade()`'s new `fz_shade_color_cache **cache` arg.

* **2021-05-21**: First release of Python package, **mupdf-1.18.0.20210521.1738**,
  on pypi.org with pre-built Wheels for Windows and Linux.

  Details
  |expand_begin|
  * Changes that apply to both C++ and Python bindings:

    * Improved access to metadata - added `Document::lookup_metadata()`
      overload that returns a `std::string`. Also provided `extern const
      std::vector<std::string> metadata_keys;` containing a list of the supported
      keys.

    * Iterating over `Outline`'s now returns `OutlineIterator` objects so that
      depth information is also available.

    * Fixed a reference-counting bug in iterators.

    * `Page::search_page()` now returns a `std::vector<Quad>`.

    * `PdfDocument` now has a default constructor which uses
      `pdf_create_document()`.

    * Include wrappers for functions that return `fz_outline*`, e.g. `Outline
      Document::load_outline();`.

    * Removed potentially slow call of `getenv("MUPDF_trace")` in every C++
      wrapper function.

    * Removed special-case naming of wrappers for `fz_run_page()` - they are now
      called `mupdf::run_page()` and `mupdf::Page::run_page()`, not `mupdf::run()`
      etc.

    * Added text representation of POD structs.

    * Added support for 32 and 64-bit Windows.
    * Many improvements to C++ and Python code generation.

  * Changes that apply only to Python:

    * Improved handling of out-parameters:

      * If a function or method has out-parameters we now systematically return a
        Python tuple containing any return value followed by the out-parameters.

      * Don't treat `FILE*` or pointer-to-const as an out-parameter.

    * Added methods for getting the content of a `mupdf.Buffer` as a Python
      `bytes` instance.

    * Added Python access to nested unions in `fz_stext_block` wrapper class
      `mupdf.StextBlock`.

    * Allow the MuPDF Python bindings to be installed with `pip`.

      * This uses a source distribution of mupdf that has been uploaded to
        `pypi.org` in the normal way.

      * Installation involves compiling the C, C++ and Python bindings so will
        take a few minutes. It requires SWIG to be installed.

      * Pre-built wheels are not currently provided.

    * Write generated C++ information into Python pickle files to allow building
      on systems without clang-python.

    * Various changes to allow building in Python "Manylinux" containers.

    * Allow Python access to nested unions in `fz_stext_block` wrapper. SWIG
      doesn't handle nested unions so instead we provide accessor methods in our
      generated C++ class.

    * Added accessors to `fz_image`'s wrapper class.

    * Improved generated accessor methods - e.g. ignore functions and function
      pointers and return `int` instead of `int8_t` to avoid SWIG getting confused.

  |expand_end|

* **2020-10-07**: Experimental release of C++ and Python bindings in MuPDF-1.18.0.


Building the C++, Python and C# MuPDF APIs
==========================================

Setup
-----

General requirements
^^^^^^^^^^^^^^^^^^^^

* Linux, Windows or OpenBSD.

* Python development libraries.

* Python package `libclang` - a Python interface onto the libclang C/C++ parser.

* SWIG version 3 or 4.

* For C# on Unix, we also need Mono.


Windows
^^^^^^^

Install Python using the Python Windows installer from the python.org website:

* http://www.python.org/downloads

Notes about other Python installers:

* Don't use other installers such as the Microsoft Store Python package.

* If Microsoft Store Python is already installed, leave it in place and install
  from python.org on top of it - uninstalling before running the python.org
  installer has been known to cause problems.

Installing with the Python Windows installer from python.org:

* A default installation is sufficient.

* If "Customize Installation" is chosen, make sure to include "py launcher" so
  that the `py` command will be available.

* Also see: https://docs.python.org/3/using/windows.html

Other:

* Run: `pip install libclang`

* We look for `devenv.com` in some hard-coded locations, which can be overriden
  with:

  * `scripts/mupdfwrap.py -b --devenv <devenv.com-location> ...`

* Run `scripts/mupdfwrap.py` with `--swig-windows-auto` so that we
  automatically download swig to local directory if not already present, and use
  it directly.


Linux
^^^^^

(Debian-specific; similar packages exist on other distributions.)

* `sudo apt install python3-dev swig clang python3-clang`
* For C#: `sudo apt install mono-devel`

Notes:

* One can do `pip install libclang` instead of installing the `clang` and
  `python3-clang` packages in the above command.

* Note that, despite its name, the Python `clang` package on pypi.org (`pip
  install clang`) does not provide a usable Python interface onto the clang
  parser.


OpenBSD
^^^^^^^

* `sudo pkg_add python py3-llvm swig`
* For C#: `sudo pkg_add mono`


Doing a build
-------------

Build MuPDF shared library, C++ and Python MuPDF APIs, and run basic tests:

.. code-block:: shell

    git clone --recursive git://git.ghostscript.com/mupdf.git
    cd mupdf
    ./scripts/mupdfwrap.py -b all --test-python
    ./scripts/mupdfwrap.py -b all --test-python-gui

As above but do a debug build:

.. code-block:: shell

    ./scripts/mupdfwrap.py -d build/shared-debug -b all --test-python

C# build and tests:

.. code-block:: shell

    ./scripts/mupdfwrap.py -b --csharp all --test-csharp
    ./scripts/mupdfwrap.py -b --csharp all --test-csharp-gui

For more information:

* Run `./scripts/mupdfwrap.py -h`.
* Read the doc-string at beginning of `+scripts/wrap/__main__.py+`.

How building the APIs works
---------------------------

Building the MuPDF shared library
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

* On Unix, runs `make` on MuPDF's Makefile.
* On Windows, runs `devenv.com` on `.sln` and `.vcxproj` files within `platform/win32/ <https://git.ghostscript.com/?p=mupdf.git;a=tree;f=platform/win32>`_.

Generation of the C++ MuPDF API
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

* Uses clang-python to parse MuPDF's C API.

* Generates C++ code that wraps the basic C interface, converting MuPDF
  `setjmp()`/`longjmp()` exceptions into C++ exceptions and automatically
  handling `fz_context`'s internally.

* Generates C++ classes for each `fz_*` and `pdf_*` struct, and uses various
  heuristics to define constructors, methods and static methods that call
  `fz_*()` and `pdf_*()` functions. These classes' constructors and destructors
  automatically handle reference counting so class instances can be copied
  arbitrarily.

* C header file comments are copied into the generated C++ header files.

* Compile and link the generated C++ code to create shared libraries.


Generation of the Python and C# MuPDF APIs
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

* Uses SWIG to parse the previously-generated C++ headers and generate C++,
  Python and C# code.

* Defines some custom-written Python and C# functions and methods, e.g. so that
  out-params are returned as tuples.

* If SWIG is version 4+, C++ comments are converted into Python doc-comments.

* Compile and link the SWIG-generated C++ code to create shared libraries.


Building auto-generated MuPDF API documentation
-----------------------------------------------

Build HTML documentation for the C, C++ and Python APIs (using Doxygen and pydoc):

.. code-block:: shell

    ./scripts/mupdfwrap.py --doc all

This will generate the following tree:

.. code-block:: text

    mupdf/docs/generated/
        index.html
        c/
        c++/
        python/

All content is ultimately generated from the MuPDF C header file comments.

As of 2022-2-5, it looks like `swig -doxygen` (swig-4.02) ignores single-line `/** ... */` comments, so the generated Python code (and hence also Pydoc documentation) is missing information.

Generated files
---------------

File required at runtime are created in `mupdf/build/shared-<build>/`.

Other intermediate generated files are created in `mupdf/platform/`

**Details**
|expand_begin|

.. code-block:: text

    mupdf/
        build/
            shared-release/    [Unix runtime files.]
                libmupdf.so    [MuPDF C API.]
                libmupdfcpp.so [MuPDF C++ API.]
                mupdf.py       [MuPDF Python API.]
                _mupdf.so      [MuPDF Python API internals.]
                mupdf.cs       [MuPDF C# API.]
                mupdfcsharp.so [MuPDF C# API internals.]

            shared-debug/
                [as shared-release but debug build.]

            shared-release-x32-py3.8/   [Windows runtime files.]
                mupdfcpp.dll            [MuPDF C and C++ API.]
                mupdf.py                [MuPDF Python API.]
                _mupdf.pyd              [MuPDF Python API internals.]
                mupdf.cs                [MuPDF C# API.]
                mupdfcsharp.dll         [MuPDF C# API internals.]

        platform/
            c++/
                include/    [MuPDF C++ API header files.]
                    mupdf/
                        classes.h
                        classes2.h
                        exceptions.h
                        functions.h
                        internal.h

                implementation/  [MuPDF C++ implementation source files.]
                    classes.cpp
                    classes2.cpp
                    exceptions.cpp
                    functions.cpp
                    internal.cpp

                generated.pickle    [Information from clang parse step, used by later stages.]
                windows_mupdf.def   [List of MuPDF public global data, used when linking mupdfcpp.dll.]

            python/ [SWIG Python input/output files.]
                mupdfcpp_swig.cpp
                mupdfcpp_swig.i

            csharp/  [SWIG C# input/output files.]
                mupdf.cs
                mupdfcpp_swig.cpp
                mupdfcpp_swig.i

        win32/
            Release/    [Windows 32-bit .dll, .lib, .exp, .pdb etc.]
            x64/
                Release/    [Windows 64-bit .dll, .lib, .exp, .pdb etc.]

|expand_end|


C++ bindings details
====================

Class-based API overview
------------------------

All generated code is in namespace `mupdf`.

Class wrappers are defined for each MuPDF struct.

* These classes are defined in: `mupdf/platform/c++/include/mupdf/classes.h`

MuPDF functions that take a pointer to a MuPDF struct as their first arg
(ignoring any initial `fz_context*` arg), are usually available as a method of
the corresponding wrapper class.

Args that are pointers to a MuPDF struct will be changed to take a reference to
the corresponding wrapper class.

In addition there will be a non-member function called `mupdf::<fnname>()`
which provides exactly the same functionality, taking a reference to the
wrapper class as an explicit first arg called `self`.

* These non-member functions are declared in:
  `mupdf/platform/c++/include/mupdf/classes2.h`


Details
^^^^^^^

* Class wrappers have names that are camel-case versions of the underlying MuPDF C structs.

* All C++ functions omit any `fz_context*` arg.

* All C++ functions convert MuPDF exceptions into C++ exceptions.


Wrapper functions
-----------------

Wrappers for a MuPDF function `fz_foo()` are available in multiple forms:

* Functions in the `mupdf` namespace.

  * `mupdf::ll_fz_foo()`

    * Low-level wrapper:

      * Does not take `fz_context*` arg.
      * Translates MuPDF exceptions into C++ exceptions.
      * Takes/returns pointers to MuPDF structs.
      * Code that uses these functions will need to make explicit calls to
        `fz_keep_*()` and `fz_drop_*()`.

  * `mupdf::fz_foo()`

    * High-level class-aware wrapper:

      * Does not take `fz_context*` arg.
      * Translates MuPDF exceptions into C++ exceptions.
      * Takes references to C++ wrapper class instances instead of pointers to
        MuPDF structs.
      * Where applicable, returns C++ wrapper class instances instead of
        pointers to MuPDF structs.
      * Code that uses these functions does not need to call `fz_keep_*()`
        and `fz_drop_*()` - C++ wrapper class instances take care of reference
        counting internally.

* Class methods

  * Where `fz_foo()` has a first arg (ignoring any `fz_context*` arg) that
    takes a pointer to a MuPDF struct `foo_bar`, it is generally available as a
    member function of the wrapper class `mupdf::FooBar`:

    * `mupdf::FooBar::fz_foo()`

  * Apart from being a member function, this is identical to class-aware
    wrapper `mupdf::fz_foo()`, for example taking references to wrapper classes
    instead of pointers to MuPDF structs.


POD Wrapper classes
-------------------

Class wrappers for MuPDF structs default to having a `m_internal` member which
points to an instance of the wrapped struct. This works well for MuPDF structs
which support reference counting, because we can automatically create copy
constructors, `operator=` functions and destructors that call the associated
`fz_keep_*()` and `fz_drop_*()` functions.

However where a MuPDF struct does not support reference counting and contains
simple data, it is not safe to copy a pointer to the struct, so the class
wrapper will be a POD class. This is done in one of two ways:

* `m_internal` is an instance of the MuPDF struct, not a pointer.

  * Sometimes we provide members that give direct access to fields in
    `m_internal`.

* An 'inline' POD - there is no `m_internal` member; instead the wrapper class
  contains the same members as the MuPDF struct. This can be a little more
  convenient to use.


Wrapper class constructors
--------------------------

Wrapper class constructors are created for each MuPDF function that returns an
instance of a MuPDF struct.

Sometimes two such functions do not have different arg types so C++
overloading cannot distinguish between them as constructors (because C++
constructors do not have names).

We cope with this in two ways:

* Create a static method that returns a new instance of the wrapper class
  by value.

  * This is not possible if the underlying MuPDF struct is not copyable - i.e.
    not reference counted and not POD.

* Define an enum within the wrapper class, and provide a constructor that takes
  an instance of this enum to specify which MuPDF function to use.


Default constructors
^^^^^^^^^^^^^^^^^^^^

Some POD classes have a default constructor that sets the various fields to
default values.

Where it is useful, non-POD wrapper classes can have a default constructor that
sets `m_internal` to null.


Raw constructors
^^^^^^^^^^^^^^^^

Many wrapper classes have constructors that take a pointer to the underlying
MuPDF C struct. These are usually for internal use only. They do not call
`fz_keep_*()` - it is expected that any supplied MuPDF struct is already
owned.


Extra static methods
--------------------

Where relevant, wrapper class can have static methods that wrap selected MuPDF
functions. For example `FzMatrix` does this for `fz_concat()`, `fz_scale()` etc,
because these return the result by value rather than modifying a `fz_matrix`
instance.


Miscellaneous custom wrapper classes
------------------------------------

The wrapper for `fz_outline_item` does not contain a `fz_outline_item` by
value or pointer. Instead it defines C++-style member equivalents to
`fz_outline_item`'s fields, to simplify usage from C++ and Python/C#.

The fields are initialised from a `fz_outline_item` when the wrapper class
is constructed. In this particular case there is no need to hold on to a
`fz_outline_item`, and the use of `std::string` ensures that value semantics
can work.


Python/C# bindings details
==========================

Custom methods for use by Python/C# bindings
--------------------------------------------

Python and C# code does not easily handle functions that return raw data, for example
as an `unsigned char*` that is not a zero-terminated string. Sometimes we provide a
C++ method that returns a `std::vector` by value, so that Python and C# code can
wrap it in a systematic way.

For example `Md5::fz_md5_final2()`.


Making MuPDF function pointers call Python code
-----------------------------------------------

For MuPDF structs with function pointers, we provide a second C++ wrapper
class for use by the Python bindings.

Limitations:

* Problems have been seen on Windows when using these callbacks.

Description:

* The second wrapper class has a `2` suffix, for example `PdfFilterOptions2`.

* This second wrapper class has a virtual method for each function pointer, so
  it can be used as a `SWIG Director class <https://swig.org/Doc4.0/SWIGDocumentation.html#SWIGPlus_target_language_callbacks>`_.

* Overriding a virtual method in Python results in the Python method being
  called when MuPDF C code calls the corresponding function pointer.

* One needs to activate the use of a Python method as a callback by calling the
  special method `use_virtual_<method-name>()`. [It might be possible in future
  to remove the need to do this.]

* It may be possible to use similar techniques in C# but this has not been
  tested.

These Python callbacks have args that are more low-level than in the rest of
the Python API:

* Callbacks generally have a first arg that is a SWIG representation of a MuPDF
  `fz_context*`.

  * This is provided so that callbacks are able to call MuPDF C function
    pointers (which generally take a `fz_context *ctx` arg).

  * However as of 2022-06-03 if the C function throws a MuPDF exception, it
    will not be translated into a C++/Python exception, and so will probably
    crash the process.

* Where the underlying MuPDF function pointer has an arg that is a pointer to
  an MuPDF struct, unlike elsewhere in the MuPDF bindings we do not translate
  this into an instance of the corresponding wrapper class. Instead Python
  callbacks will see a SWIG representation of the low-level C pointer.

  * It is not safe to construct a Python wrapper class instance directly from
    such a SWIG representation of a C pointer, because it will break MuPDF's
    reference counting - Python/C++ constructors that take a raw pointer to a
    MuPDF struct do not call `fz_keep_*()` but the corresponding Python/C++
    destructor will call `fz_drop_*()`.

  * It might be safe to create an wrapper class instance using an explicit call
    to `mupdf.fz_keep_*()`, but this has not been tested.

Here is an example PDF filter written in Python that removes alternating items:

Details

|expand_begin|

.. code-block::

    import mupdf

    def test_filter(path):
        class MyFilter( mupdf.PdfFilterOptions2):
            def __init__( self):
                super().__init__()
                self.use_virtual_text_filter()
                self.recurse = 1
                self.sanitize = 1
                self.state = 1
                self.ascii = True
            def text_filter( self, ctx, ucsbuf, ucslen, trm, ctm, bbox):
                print( f'text_filter(): ctx={ctx} ucsbuf={ucsbuf} ucslen={ucslen} trm={trm} ctm={ctm} bbox={bbox}')
                # Remove every other item.
                self.state = 1 - self.state
                return self.state

        filter_ = MyFilter()

        document = mupdf.PdfDocument(path)
        for p in range(document.pdf_count_pages()):
            page = document.pdf_load_page(p)
            print( f'Running document.pdf_filter_page_contents on page {p}')
            document.pdf_begin_operation('test filter')
            document.pdf_filter_page_contents(page, filter_)
            document.pdf_end_operation()

        document.pdf_save_document('foo.pdf', mupdf.PdfWriteOptions())

|expand_end|


Artifex Licensing
=================

Artifex offers a dual licensing model for MuPDF. Meaning we offer both
commercial licenses or the GNU Affero General Public License (AGPL).

While Open Source software may be free to use, that does not mean
it is free of obligation. To determine whether your intended use of
MuPDF is suitable for the AGPL, please read the full text of the
`AGPL license agreement on the FSF
web site <https://www.gnu.org/licenses/agpl-3.0.html>`_.

With a commercial license from Artifex, you maintain full ownership
and control over your products, while allowing you to distribute your
products to customers as you wish. You are not obligated to share your
proprietary source code and this saves you from having to conform to
the requirements and restrictions of the AGPL. For more information,
please see our `licensing page <https://artifex.com/licensing>`_, or
`contact our sales team <https://artifex.com/contact/>`_.

---

Please send any questions, comments or suggestions about this page to: mailto:julian.smith@artifex.com
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License





MuPDF is Copyright © 2006-2021 Artifex Software, Inc.





This program is free software: you can redistribute it and/or modify it under
the terms of the GNU Affero General Public License as published by the Free
Software Foundation, either version 3 of the License, or (at your option) any
later version.





This program is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE. See the GNU General Public License for more details.





You should have received a copy of the GNU Affero General Public License along
with this program. If not, see
http://www.gnu.org/licenses/





For commercial licensing, including our "Indie Dev" friendly options, please
contact Artifex Software.




Download





The latest development source is available directly from the git repository:





git clone --recursive git://git.ghostscript.com/mupdf.git






In the mupdf directory, update the third party libraries:





git submodule update --init





Compiling on Windows





On Windows there is a Visual Studio project file in platform/win32/mupdf.vcproj.




Compiling on Linux





If you are compiling from source you will need several third party libraries:
freetype2, jbig2dec, libjpeg, openjpeg, and zlib. These libraries are contained
in the source archive. If you are using git, they are included as git
submodules.





You will also need the X11 headers and libraries if you're building on Linux.
These can typically be found in the xorg-dev package. Alternatively, if you
only want the command line tools, you can build with HAVE_X11=no.





The new OpenGL-based viewer also needs OpenGL headers and libraries. If you're
building on Linux, install the mesa-common-dev, libgl1-mesa-dev packages, and
libglu1-mesa-dev packages. You'll also need several X11 development packages:
xorg-dev, libxcursor-dev, libxrandr-dev, and libxinerama-dev. To skip building
the OpenGL viewer, build with HAVE_GLUT=no.





To install the viewer, command line tools, libraries, and header files on your system:





make prefix=/usr/local install






To install only the command line tools, libraries, and headers invoke make like this:





make HAVE_X11=no HAVE_GLUT=no prefix=/usr/local install
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Basic MuPDF usage example






For an example of how to use MuPDF in the most basic way, see
docs/examples/example.c.
To limit the complexity and give an easier introduction
this code has no error handling at all, but any serious piece of code
using MuPDF should use the error handling strategies described below.





Common function arguments






Most functions in MuPDF's interface take a context argument.





A context contains global state used by MuPDF inside functions when
parsing or rendering pages of the document. It contains for example:




			 an exception stack (see error handling below),



			 a memory allocator (allowing for custom allocators)



			 a resource store (for caching of images, fonts, etc.)



			 a set of locks and (un-)locking functions (for multi-threading)









Without the set of locks and accompanying functions the context and
its proxies may only be used in a single-threaded application.





Error handling






MuPDF uses a set of exception handling macros to simplify error return
and cleanup. Conceptually, they work a lot like C++'s try/catch
system, but do not require any special compiler support.





The basic formulation is as follows:





fz_try(ctx)
{
	// Try to perform a task. Never 'return', 'goto' or
	// 'longjmp' out of here. 'break' may be used to
	// safely exit (just) the try block scope.
}
fz_always(ctx)
{
	// Any code here is always executed, regardless of
	// whether an exception was thrown within the try or
	// not. Never 'return', 'goto' or longjmp out from
	// here. 'break' may be used to safely exit (just) the
	// always block scope.
}
fz_catch(ctx)
{
	// This code is called (after any always block) only
	// if something within the fz_try block (including any
	// functions it called) threw an exception. The code
	// here is expected to handle the exception (maybe
	// record/report the error, cleanup any stray state
	// etc) and can then either exit the block, or pass on
	// the exception to a higher level (enclosing) fz_try
	// block (using fz_throw, or fz_rethrow).
}






The fz_always block is optional, and can safely be omitted.





The macro based nature of this system has 3 main limitations:




				
	Never return from within try (or 'goto' or longjmp out of it).
	This upsets the internal housekeeping of the macros and will
	cause problems later on. The code will detect such things
	happening, but by then it is too late to give a helpful error
	report as to where the original infraction occurred.







				
	The fz_try(ctx) { ... } fz_always(ctx) { ... } fz_catch(ctx) { ... }
	is not one atomic C statement. That is to say, if you do:




if (condition)
	fz_try(ctx) { ... }
	fz_catch(ctx) { ... }




	then you will not get what you want. Use the following instead:

if (condition) {
	fz_try(ctx) { ... }
	fz_catch(ctx) { ... }
}








				
	The macros are implemented using setjmp and longjmp, and so
	the standard C restrictions on the use of those functions
	apply to fz_try/fz_catch too. In particular, any "truly local"
	variable that is set between the start of fz_try and something
	in fz_try throwing an exception may become undefined as part
	of the process of throwing that exception.

	



	As a way of mitigating this problem, we provide a fz_var()
	macro that tells the compiler to ensure that that variable is
	not unset by the act of throwing the exception.












A model piece of code using these macros then might be:





house build_house(plans *p)
{
	material m = NULL;
	walls w = NULL;
	roof r = NULL;
	house h = NULL;
	tiles t = make_tiles();

	fz_var(w);
	fz_var(r);
	fz_var(h);

	fz_try(ctx)
	{
		fz_try(ctx)
		{
			m = make_bricks();
		}
		fz_catch(ctx)
		{
			// No bricks available, make do with straw?
			m = make_straw();
		}
		w = make_walls(m, p);
		r = make_roof(m, t);
		// Note, NOT: return combine(w,r);
		h = combine(w, r);
	}
	fz_always(ctx)
	{
		drop_walls(w);
		drop_roof(r);
		drop_material(m);
		drop_tiles(t);
	}
	fz_catch(ctx)
	{
		fz_throw(ctx, "build_house failed");
	}
	return h;
}






Things to note about this:




				If make_tiles throws an exception, this will immediately be
	handled by some higher level exception handler. If it
	succeeds, t will be set before fz_try starts, so there is no
	need to fz_var(t);




				We try first off to make some bricks as our building material.
	If this fails, we fall back to straw. If this fails, we'll end
	up in the fz_catch, and the process will fail neatly.




				We assume in this code that combine takes new reference to
	both the walls and the roof it uses, and therefore that w and
	r need to be cleaned up in all cases.




				We assume the standard C convention that it is safe to destroy
	NULL things.









Multi-threading






First off, study the basic usage example in
docs/examples/example.c
and make sure you understand how it works as the data structures manipulated
there will be referred to in this section too.





MuPDF can usefully be built into a multi-threaded application without
the library needing to know anything threading at all. If the library
opens a document in one thread, and then sits there as a 'server'
requesting pages and rendering them for other threads that need them,
then the library is only ever being called from this one thread.





Other threads can still be used to handle UI requests etc, but as far
as MuPDF is concerned it is only being used in a single threaded way.
In this instance, there are no threading issues with MuPDF at all,
and it can safely be used without any locking, as described in the
previous sections.





This section will attempt to explain how to use MuPDF in the more
complex case; where we genuinely want to call the MuPDF library
concurrently from multiple threads within a single application.





MuPDF can be invoked with a user supplied set of locking functions.
It uses these to take mutexes around operations that would conflict
if performed concurrently in multiple threads. By leaving the
exact implementation of locks to the caller MuPDF remains threading
library agnostic.





The following simple rules should be followed to ensure that
multi-threaded operations run smoothly:




				
	"No simultaneous calls to MuPDF in different threads are
	allowed to use the same context."

	



	Most of the time it is simplest to just use a different
	context for every thread; just create a new context at the
	same time as you create the thread. For more details see
	"Cloning the context" below.







				
	"No simultaneous calls to MuPDF in different threads are
	allowed to use the same document."

	



	Only one thread can be accessing a document at a time, but
	once display lists are created from that document, multiple
	threads at a time can operate on them.

	



	The document can be used from several different threads as
	long as there are safeguards in place to prevent the usages
	being simultaneous.







				
	"No simultaneous calls to MuPDF in different threads are
	allowed to use the same device."

	



	Calling a device simultaneously from different threads will
	cause it to get confused and may crash. Calling a device from
	several different threads is perfectly acceptable as long as
	there are safeguards in place to prevent the calls being
	simultaneous.







				
	"An fz_locks_context must be supplied at context creation time,
	unless MuPDF is to be used purely in a single thread at a time."

	



	MuPDF needs to protect against unsafe access to certain structures/
	resources/libraries from multiple threads. It does this by using
	the user supplied locking functions. This holds true even when
	using completely separate instances of MuPDF.







				
	"All contexts in use must share the same fz_locks_context (or
	the underlying locks thereof)."

	



	We strongly recommend that fz_new_context is called just once,
	and fz_clone_context is called to generate new contexts from
	that. This will automatically ensure that the same locking
	mechanism is used in all MuPDF instances. For now, we do support
	multiple completely independent contexts being created using
	repeated calls to fz_new_context, but these MUST share the
	same fz_locks_context (or at least depend upon the same underlying
	locks). The facility to create different independent contexts
	may be removed in future.













So, how does a multi-threaded example differ from a non-multithreaded
one?





Firstly, when we create the first context, we call fz_new_context
as before, but the second argument should be a pointer to a set
of locking functions.





The calling code should provide FZ_LOCK_MAX mutexes, which will be
locked/unlocked by MuPDF calling the lock/unlock function pointers
in the supplied structure with the user pointer from the structure
and the lock number, i (0 <= i < FZ_LOCK_MAX). These mutexes can
safely be recursive or non-recursive as MuPDF only calls in a non-
recursive style.





To make subsequent contexts, the user should NOT call fz_new_context
again (as this will fail to share important resources such as the
store and glyphcache), but should rather call fz_clone_context.
Each of these cloned contexts can be freed by fz_free_context as
usual. They will share the important data structures (like store,
glyph cache etc) with the original context, but will have their
own exception stacks.





To open a document, call fz_open_document as usual, passing a context
and a filename. It is important to realise that only one thread at a
time can be accessing the documents itself.





This means that only one thread at a time can perform operations such
as fetching a page, or rendering that page to a display list. Once a
display list has been obtained however, it can be rendered from any
other thread (or even from several threads simultaneously, giving
banded rendering).





This means that an implementer has 2 basic choices when constructing
an application to use MuPDF in multi-threaded mode. Either he can
construct it so that a single nominated thread opens the document
and then acts as a 'server' creating display lists for other threads
to render, or he can add his own mutex around calls to mupdf that
use the document. The former is likely to be far more efficient in
the long run.





For an example of how to do multi-threading see
docs/examples/multi-threaded.c
which has a main thread and one rendering thread per page.





Cloning the context






As described above, every context contains an exception stack which is
manipulated during the course of nested fz_try/fz_catches. For obvious
reasons the same exception stack cannot be used from more than one
thread at a time.





If, however, we simply created a new context (using fz_new_context) for
every thread, we would end up with separate stores/glyph caches etc,
which is not (generally) what is desired. MuPDF therefore provides a
mechanism for "cloning" a context. This creates a new context that
shares everything with the given context, except for the exception
stack.





A commonly used general scheme is therefore to create a 'base' context
at program start up, and to clone this repeatedly to get new contexts
that can be used on new threads.
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How to do progressive loading with MuPDF.




What is progressive loading?





The idea of progressive loading is that as you download a PDF file
into a browser, you can display the pages as they appear.





MuPDF can make use of 2 different mechanisms to achieve this. The
first relies on the file being "linearized", the second relies on
the caller of MuPDF having fine control over the http fetch and on
the server supporting byte-range fetches.





For optimum performance a file should be both linearized and be
available over a byte-range supporting link, but benefits can still
be had with either one of these alone.




Progressive download using "linearized" files





Adobe defines "linearized" PDFs as being ones that have both a
specific layout of objects and a small amount of extra
information to help avoid seeking within a file. The stated aim
is to deliver the first page of a document in advance of the whole
document downloading, whereupon subsequent pages will become
available. Adobe also refers to these as "Optimized for fast web
view" or "Web Optimized".





In fact, the standard outlines (poorly) a mechanism by which 'hints'
can be included that enable the subsequent pages to be found within
the file too. Unfortunately this is very poorly supported with
many tools, and so the hints have to be treated with suspicion.





MuPDF will attempt to use hints if they are available, but will also
use a linear search of the file to discover pages if not. This means
that the first page will be displayed quickly, and then subsequent
ones will appear with 'incomplete' renderings that improve over time
as more and more resources are gradually delivered.





Essentially the file starts with a slightly modified header, and the
first object in the file is a special one (the linearization object)
that a) indicates that the file is linearized, and b) gives some
useful information (like the number of pages in the file etc).





This object is then followed by all the objects required for the
first page, then the "hint stream", then sets of object for each
subsequent page in turn, then shared objects required for those
pages, then various other random things.





[Yes, really. While page 1 is sent with all the objects that it
uses, shared or otherwise, subsequent pages do not get shared
resources until after all the unshared page objects have been
sent.]




The Hint Stream





Adobe intended Hint Stream to be useful to facilitate the display
of subsequent pages, but it has never used it. Consequently you
can't trust people to write it properly - indeed Adobe outputs
something that doesn't quite conform to the spec.





Consequently very few people actually use it. MuPDF will use it
after sanity checking the values, and should cope with illegal/
incorrect values.




So how does MuPDF handle progressive loading?





MuPDF has made various extensions to its mechanisms for handling
progressive loading.




			 Progressive streams

		
		At its lowest level MuPDF reads file data from a fz_stream,
		using the fz_open_document_with_stream call. (fz_open_document
		is implemented by calling this). We have extended the fz_stream
		slightly, giving the system a way to ask for meta information
		(or perform meta operations) on a stream.

		



		Using this mechanism MuPDF can query:

		


			 whether a stream is progressive or not (i.e. whether the
				entire stream is accessible immediately)
			


			 what the length of a stream should ultimately be (which an
				http fetcher should know from the Content-Length header),
		







		
		With this information MuPDF can decide whether to use its normal
		object reading code, or whether to make use of a linearized
		object. Knowing the length enables us to check with the length
		value given in the linearized object - if these differ, the
		assumption is that an incremental save has taken place, thus the
		file is no longer linearized.

		



		When data is pulled from a progressive stream, if we attempt to
		read data that is not currently available, the stream should
		throw a FZ_ERROR_TRYLATER error. This particular error code
		will be interpreted by the caller as an indication that it
		should retry the parsing of the current objects at a later time.

		



		When a MuPDF call is made on a progressive stream, such as
		fz_open_document_with_stream, or fz_load_page, the caller should
		be prepared to handle a FZ_ERROR_TRYLATER error as meaning that
		more data is required before it can continue. No indication is
		directly given as to exactly how much more data is required, but
		as the caller will be implementing the progressive fz_stream
		that it has passed into MuPDF to start with, it can reasonably
		be expected to figure out an estimate for itself.

	





			 Cookie

		
		Once a page has been loaded, if its contents are to be 'run'
		as normal (using e.g. fz_run_page) any error (such as failing
		to read a font, or an image, or even a content stream belonging
		to the page) will result in a rendering that aborts with an
		FZ_ERROR_TRYLATER error. The caller can catch this and display
		a placeholder instead.

		



		If each pages data was entirely self-contained and sent in
		sequence this would perhaps be acceptable, with each page
		appearing one after the other. Unfortunately, the linearization
		procedure as laid down by Adobe does NOT do this: objects shared
		between multiple pages (other than the first) are not sent with
		the pages themselves, but rather AFTER all the pages have been
		sent.

		



		This means that a document that has a title page, then contents
		that share a font used on pages 2 onwards, will not be able to
		correctly display page 2 until after the font has arrived in
		the file, which will not be until all the page data has been
		sent.

		



		To mitigate against this, MuPDF provides a way whereby callers
		can indicate that they are prepared to accept an 'incomplete'
		rendering of the file (perhaps with missing images, or with
		substitute fonts).

		



		Callers prepared to tolerate such renderings should set the
		'incomplete_ok' flag in the cookie, then call fz_run_page etc
		as normal. If a FZ_ERROR_TRYLATER error is thrown at any point
		during the page rendering, the error will be swallowed, the
		'incomplete' field in the cookie will become non-zero and
		rendering will continue. When control returns to the caller
		the caller can check the value of the 'incomplete' field and
		know that the rendering it received is not authoritative.












Progressive loading using byte range requests





If the caller has control over the http fetch, then it is possible
to use byte range requests to fetch the document 'out of order'.
This enables non-linearized files to be progressively displayed as
they download, and fetches complete renderings of pages earlier than
would otherwise be the case. This process requires no changes within
MuPDF itself, but rather in the way the progressive stream learns
from the attempts MuPDF makes to fetch data.





Consider for example, an attempt to fetch a hypothetical file from
a server.




			
	The initial http request for the document is sent with a "Range:"
	header to pull down the first (say) 4k of the file.

	





			
	As soon as we get the header in from this initial request, we can
	respond to meta stream operations to give the length, and whether
	byte requests are accepted.

	


			
		If the header indicates that byte ranges are acceptable the
		stream proceeds to go into a loop fetching chunks of the file
		at a time (not necessarily in-order). Otherwise the server
		will ignore the Range: header, and just serve the whole file.

		





			
		If the header indicates a content-length, the stream returns
		that.
	










	


			
	MuPDF can then decide how to proceed based upon these flags and
	whether the file is linearized or not. (If the file contains a
	linearized object, and the content length matches, then the file
	is considered to be linear, otherwise it is not).

	



	If the file is linear:

	


			
		We proceed to read objects out of the file as it downloads.
		This will provide us the first page and all its resources. It
		will also enable us to read the hint streams (if present).

		





			
		Once we have read the hint streams, we unpack (and sanity
		check) them to give us a map of where in the file each object
		is predicted to live, and which objects are required for each
		page. If any of these values are out of range, we treat the
		file as if there were no hint streams.

		





			
		If we have hints, any attempt to load a subsequent page will
		cause MuPDF to attempt to read exactly the objects required.
		This will cause a sequence of seeks in the fz_stream followed
		by reads. If the stream does not have the data to satisfy that
		request yet, the stream code should remember the location that
		was fetched (and fetch that block in the background so that
		future retries will succeed) and should raise an
		FZ_ERROR_TRYLATER error.

		



		[Typically therefore when we jump to a page in a linear file
		on a byte request capable link, we will quickly see a rough
		rendering, which will improve fairly fast as images and fonts
		arrive.]

		





			
		Regardless of whether we have hints or byte requests, on every
		fz_load_page call MuPDF will attempt to process more of the
		stream (that is assumed to be being downloaded in the
		background). As linearized files are guaranteed to have pages
		in order, pages will gradually become available. In the absence
		of byte requests and hints however, we have no way of getting
		resources early, so the renderings for these pages will remain
		incomplete until much more of the file has arrived.

		



		[Typically therefore when we jump to a page in a linear file
		on a non byte request capable link, we will see a rough
		rendering for that page as soon as data arrives for it (which
		will typically take much longer than would be the case with
		byte range capable downloads), and that will improve much more
		slowly as images and fonts may not appear until almost the
		whole file has arrived.]

		





			
		When the whole file has arrived, then we will attempt to read
		the outlines for the file.
	










	
	For a non-linearized PDF on a byte request capable stream:

	


			
		MuPDF will immediately seek to the end of the file to attempt
		to read the trailer. This will fail with a FZ_ERROR_TRYLATER
		due to the data not being here yet, but the stream code should
		remember that this data is required and it should be prioritized
		in the background fetch process.

		





			
		Repeated attempts to open the stream should eventually succeed
		therefore. As MuPDF jumps through the file trying to read first
		the xrefs, then the page tree objects, then the page contents
		themselves etc, the background fetching process will be driven
		by the attempts to read the file in the foreground.

		



		[Typically therefore the opening of a non-linearized file will
		be slower than a linearized one, as the xrefs/page trees for a
		non-linear file can be 20%+ of the file data. Once past this
		initial point however, pages and data can be pulled from the
		file almost as fast as with a linearized file.]
	










	
	For a non-linearized PDF on a non-byte request capable stream:

	


			
		MuPDF will immediately seek to the end of the file to attempt
		to read the trailer. This will fail with a FZ_ERROR_TRYLATER
		due to the data not being here yet. Subsequent retries will
		continue to fail until the whole file has arrived, whereupon
		the whole file will be instantly available.

		



		[This is the worst case situation - nothing at all can be
		displayed until the entire file has downloaded.]
	










	
	A typical structure for a fetcher process (see curl-stream.c in
	mupdf-curl as an example) might therefore look like this:

	


			
		We consider the file as an (initially empty) buffer which we are
		filling by making requests. In order to ensure that we make
		maximum use of our download link, we ensure that whenever
		one request finishes, we immediately launch another. Further, to
		avoid the overheads for the request/response headers being too
		large, we may want to divide the file into 'chunks', perhaps 4 or 32k
		in size.

		





			
		We can then have a receiver process that sits there in a loop
		requesting chunks to fill this buffer. In the absence of
		any other impetus the receiver should request the next 'chunk'
		of data from the file that it does not yet have, following the last
		fill point. Initially we start the fill point at the beginning of
		the file, but this will move around based on the requests made of
		the progressive stream.

		





			
		Whenever MuPDF attempts to read from the stream, we check to see if
		we have data for this area of the file already. If we do, we can
		return it. If not, we remember this as the next "fill point" for our
		receiver process and throw a FZ_ERROR_TRYLATER error.
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MuPDF Coding Style







Names





Functions should be named according to one of the following schemes:




			 verb_noun



			 verb_noun_with_noun



			 noun_attribute



			 set_noun_attribute



			 noun_from_noun -- convert from one type to another (avoid noun_to_noun)









Prefixes are mandatory for exported functions, macros, enums, globals and types.




			 fz for common code



			 pdf, xps, etc., for interpreter specific code









Prefixes are optional (but encouraged) for private functions and types.





Avoid using 'get' as this is a meaningless and redundant filler word.





These words are reserved for reference counting schemes:




			 new, create, find, load, open, keep -- return objects that you are responsible for freeing.




			 drop -- relinquish ownership of the object passed in.









When searching for an object or value, the name used depends on whether
returning the value is passing ownership:




			 lookup -- return a value or borrowed pointer



			 find -- return an object that the caller is responsible for freeing








Types





Various different integer types are used throughout MuPDF.





In general:




			 int is assumed to be 32bit at least.



			 short is assumed to be exactly 16 bits.



			 char is assumed to be exactly 8 bits.



			 array sizes, string lengths, and allocations are measured using size_t.
	size_t is 32bit in 32bit builds, and 64bit on all 64bit builds.



			 buffers of data use unsigned chars (or uint8_t).



			 Offsets within files/streams are represented using int64_t.









In addition, we use floats (and avoid doubles when possible), assumed to be IEEE compliant.




Reference counting





Reference counting uses special words in functions to make it easy to remember
and follow the rules.





Words that take ownership: new, find, load, open, keep.





Words that release ownership: drop.





If an object is returned by a function with one of the special words that take
ownership, you are responsible for freeing it by calling "drop" or "free", or
"close" before you return. You may pass ownership of an owned object by return
it only if you name the function using one of the special words.





Any objects returned by functions that do not have any of these special words,
are borrowed and have a limited life time. Do not hold on to them past the
duration of the current function, or stow them away inside structs. If you need
to keep the object for longer than that, you have to either "keep" it or make
your own copy.
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* {
    -webkit-tap-highlight-color: rgba(0,0,0,0); /* make transparent link selection, adjust last value opacity 0 to 1.0 */
    -moz-box-sizing: border-box; -webkit-box-sizing: border-box; box-sizing: border-box;
}

.ecosystem-base {
	background-color:#fff;
	margin:0px;
	padding:0px;
	font-family:"Source Sans Pro", sans-serif; /* 200 = ExtraLight, 300 = Light, 400 = regular, 600 = semi-bold, 700 = bold, 900 = black */
    font-weight:400;
	font-size:13px;
	color:#333333;
}

.ecosystem-base a:link,
.ecosystem-base a:visited,
.ecosystem-base a:active {
	color:#333;
	text-decoration:underline;
	font-size:13px;
}

.ecosystem-base h1 {
	text-align: center;
}

.block .text code {
	font-family:"Source Sans Pro", sans-serif;
}

.container {
	width: 100%;
	display: flex;
}

.block {
	margin: 0;
	height: 90px;
	z-index: 1;
}

.block .outer {
	height: inherit;
}


/** note, due to Chrome rendering rounding errors we can only use 33.33% for height if it divides to an int **/
/** Therefore we explicity set the height in pixels **/
/** See: https://stackoverflow.com/questions/30983212/1px-white-spacing-in-chrome-between-divs **/
.nineSquare {
	display: flex;
	flex-wrap: wrap;
	width: 100%;
	height: 60px;
}

.nineSquare .sq {
	width: 33.33%;
	background-color: transparent;
}

.nineSquare .sq {
	height: 20px;
}

.nineSquare.long {
	height: 90px;
	margin-left: 0px;
}

.nineSquare.long .sq {
	height: 30px;
}

.nineSquare .sq.fill {
	background-color: rgba(96,171,255,0.5);
}

.nineSquare .sq.fill.curve-bottom-left {
	border-radius: 0 0 0 10px;
}

.nineSquare .sq.fill.curve-bottom-right {
	border-radius: 0 0px 10px 0px;
}

.nineSquare .sq.fill.curve-top-right {
	border-radius: 0 10px 0px 0px;
}

.nineSquare .sq.fill.curve-top-left {
	border-radius: 10px 0px 0px 0px;
}

.block.oneHundred {
	width: 100%;
}

.block.twenty {
	width: 20%;
}

.block.eighteen {
	width: 18%;
}

.block.sixteen {
	width: 16.666667%;
}

.block.fourteen {
	width: 14.28%;
}

.block.twoPointFive {
	width: 2.5%;
}

.block .inner {
	width: calc(100% - 40px);
	height: 100%;
	color: #000;
	text-align: center;
	background-color: #fff;
	border-radius: 10px;
	border: 1px solid #333;
	margin: 0 20px;
}

.block .inner.base {
	width: 100%;
	height: 100%;
	padding: 0px 0 0 0;
	margin: 0;
}

.block .inner .info {
	cursor: pointer;
	postion: absolute;
	left: 100%;
	background-color: rgba(0,0,0,0.1);
	width: 20px;
	text-align: center;
	height: 20px;
	border-radius: 10px;
	text-indent:0px;
	line-height: 20px;
	margin: 2px 2px 2px auto;
}

.block .inner .info:after {
	content:"?";
}

.block .inner .text {
	margin-top: 10px;
}

.block .inner.base .text {
	margin-top:-10px;
}

.block .inner.base .link {
	margin-top:-10px;
}

.invisible {
	opacity: 0;
}


/* block colors */
.block .inner.coreMuPDF {
	background-color: rgba(212,192,214,1.0);
}

.block .inner.fitz {
	background-color: rgba(234,134,119,1.0);
}

.block .inner.wasmpdfJS {
	background-color: rgba(204,120,209,1.0);
}

.block .inner.ios {
	background-color: rgba(241,222,184,1.0);
}

.block .inner.android {
	background-color: rgba(235,221,142,1.0);
}

.block .inner.android-viewer {
	background-color: rgba(85,175,169,1.0);
}

.block .inner.android-mini {
	background-color: rgba(151,204,232,1.0);
}

/*** key needs to come after the other block stuff for overrides ***/
.key {
	position: relative;
	width: auto;
	height: auto;
	font-size: 13px;
	background-color: rgba(200,200,200,0.3);
	border-radius: 5px;
	right: 0;
	margin: 20px auto;
	padding: 10px;
}

.key .block {
	display: flex;
	height: 30px;
}

.key .link {
	margin-top: -5px;
	margin-bottom: 15px;
}

.key .block .text {
	text-align: left;
	text-indent: 5px;
	line-height: 20px;
	margin: 0;
}

.key .block .inner {
	width: 20px;
	height: 20px;
	border-radius: 5px;
	margin: 0;
}

#lightbox {
	cursor: pointer;
	top: 0;
	left: 0;
	display: none;
	position: fixed;
	width: 100%;
	height: 100vh;
	background-color: rgba(0,0,0,0.4);
	z-index: 200;
}

#lightbox.show {
	display: block;
}

#lightbox .inner {
	background-color: #fff;
	width: 75%;
	height: auto;
	padding: 20px;
	margin: 25vh auto;
	border-radius: 20px;
	border: 1px solid #333;
}

#lightbox .inner .text {
	margin-bottom: 10px;
}

/** mutool sub boxes **/
.sq.coreMuPDF.mutool {
	line-height: 20px;
	background-color: rgba(212,192,214,1.0);
	border-radius: 5px;
	border: 1px solid #333;
	text-align: center;
	font-size: 9px;
	font-family:"Source Sans Pro", sans-serif;
}

/** responsive aspects **/
@media all and (max-width : 1300px) {

	.ecosystem-base {
		font-size: 12px;
	}

	#lightbox .inner {
		width: 90%;
	}

}

@media all and (max-width : 999px) {

	.logo {
		position: relative;
		right: 0;
		top: 0;
		margin: 0 auto;
	}

	.block .inner {
		width: calc(100% - 20px);
		margin: 0 10px;
	}

}

@media all and (max-width : 600px) {

	.block .inner {
		width: calc(100% - 4px);
		margin: 0 2px;
	}

	.block .inner .link {
		white-space: nowrap;
		width: inherit;
		overflow: hidden;
		text-overflow: ellipsis;
	}
}

@media all and (max-width : 400px) {

	.block .inner .text {
		font-size: 11px;
		margin-left: 2px;
		margin-right: 2px;
	}

	.block .inner .link {
		font-size: 11px;
	}
}
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MuPDF Ecosystem












There are many projects, viewers, tools, and libraries based on MuPDF.
The following diagram shows the official projects developed by Artifex.
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					View documentation
				

			

		

	


	
		
			

			Core MuPDF

		

		Checkout on Github


		
			

			MuPDF Android Library

		

		Checkout on Github


		
			

			iOS App Kit

		

		Checkout on Github


		
			

			Android App Kit

		

		Checkout on Github


		
			

			mupdf-android-mini

		

		Checkout on Github


		
			

			mupdf-android-viewer

		

		Checkout on Github

	





			libmupdf



			The C library that is the foundation for everything MuPDF.




			mupdf-gl



			The viewer application for Linux and Windows.




			mupdf-x11



			The original viewer application for Linux and Windows.




			mutool



			The command line tool suite.




			Java Bindings



			The JNI bindings and Java classes that expose a low-level Java API to the MuPDF library.




			Java Desktop Example



			A simple viewer application written in Java. It runs on Mac, Linux, and Windows.




			WASM Library



			A WebAssembly library and simple high-level API.




			WASM Viewer



			A single HTML page web application using the WASM library to display PDF files in the browser.




			mupdf-android-fitz



			An Android library that provides the Java bindings for use with Android apps.




			mupdf-android-mini lib and app



			The "MuPDF mini" app that is on Google Play.
This basic viewer is designed to be a tutorial and example for how to create an Android app from scratch using the MuPDF library.
It can also be used as-is to provide an Activity that can be used to display PDF files in other Android apps.




			mupdf-android-viewer lib and app



			The "MuPDF viewer" app that is on Google Play.
This viewer has a more polished UI, but as a result is a lot more complicated and difficult to customize and learn from.




			MuPDF iOS SDK and Example



			A full featured software development kit and example app for iOS.




			MuPDF Android SDK and Example



			A full featured software development kit and example app for Android.
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function BBoxDevice(bbox) {
	function extend(x,y) {
		if (x < bbox[0]) bbox[0] = x;
		if (x > bbox[2]) bbox[2] = x;
		if (y < bbox[1]) bbox[1] = y;
		if (y > bbox[3]) bbox[3] = y;
	}
	function extendPoint(m, px, py) {
		var x = px * m[0] + py * m[2] + m[4];
		var y = px * m[1] + py * m[3] + m[5];
		extend(x, y);
	}
	function extendRect(m, r) {
		var x0 = r[0], y0 = r[1];
		var x1 = r[2], y1 = r[3];
		extendPoint(m, x0, y0);
		extendPoint(m, x1, y0);
		extendPoint(m, x0, y1);
		extendPoint(m, x1, y1);
	}
	function PathBounder(ctm) {
		return {
			moveTo: function (x,y) { extendPoint(ctm, x, y) },
			lineTo: function (x,y) { extendPoint(ctm, x, y) },
			curveTo: function (x1,y1,x2,y2,x3,y3) {
				extendPoint(ctm, x1, y1);
				extendPoint(ctm, x2, y2);
				extendPoint(ctm, x3, y3);
			},
		};
	}
	function TextBounder(ctm) {
		return {
			showGlyph: function (font,trm,gid,ucs,wmode,bidi) {
				var bbox = [ 0, -0.2, font.advanceGlyph(gid, 0), 0.8 ];
				extendRect(Concat(trm, ctm), bbox);
			},
		};
	}
	return {
		fillPath: function (path, evenOdd, ctm, colorSpace, color, alpha) {
			path.walk(new PathBounder(ctm));
		},
		clipPath: function (path, evenOdd, ctm) {
			path.walk(new PathBounder(ctm));
		},
		strokePath: function (path, stroke, ctm, colorSpace, color, alpha) {
			path.walk(new PathBounder(ctm));
		},
		clipStrokePath: function (path, stroke, ctm) {
			path.walk(new PathBounder(ctm));
		},
		fillText: function (text, ctm, colorSpace, color, alpha) {
			text.walk(new TextBounder(ctm));
		},
		clipText: function (text, ctm) {
			text.walk(new TextBounder(ctm));
		},
		strokeText: function (text, stroke, ctm, colorSpace, color, alpha) {
			text.walk(new TextBounder(ctm));
		},
		clipStrokeText: function (text, stroke, ctm) {
			text.walk(new TextBounder(ctm));
		},
		ignoreText: function (text, ctm) {
			text.walk(new TextBounder(ctm));
		},
		fillShade: function (shade, ctm, alpha) {
			var bbox = shade.bound(ctm);
			extend(bbox[0], bbox[1]);
			extend(bbox[2], bbox[3]);
		},
		fillImage: function (image, ctm, alpha) {
			extendRect(ctm, [0,0,1,1]);
		},
		fillImageMask: function (image, ctm, colorSpace, color, alpha) {
			extendRect(ctm, [0,0,1,1]);
		},
	};
}

if (scriptArgs.length != 2)
	print("usage: mutool run bbox-device.js document.pdf pageNumber")
else {
	var doc = new Document(scriptArgs[0]);
	var page = doc.loadPage(parseInt(scriptArgs[1])-1);
	var bbox = [Infinity, Infinity, -Infinity, -Infinity];
	page.run(new BBoxDevice(bbox), Identity);
	print("original bbox:", page.bound());
	print("computed bbox:", bbox.map(function (x) { return Math.round(x); }));
}
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// Create a PDF containing thumbnails of pages rendered from another PDF.

var pdf = new PDFDocument()

var subdoc = new Document("pdfref17.pdf")

var resources = { XObject: {} }

var contents = new Buffer()
for (var i=0; i < 5; ++i) {
	var pixmap = subdoc.loadPage(1140+i).toPixmap([0.2,0,0,0.2,0,0], DeviceRGB, true)
	resources.XObject["Im" + i] = pdf.addImage(new Image(pixmap))
	contents.writeLine("q 100 0 0 150 " + (50+100*i) + " 50 cm /Im" + i + " Do Q")
}

var page = pdf.addPage([0,0,100+i*100,250], 0, resources, contents)
pdf.insertPage(-1, page)

pdf.save("out.pdf")
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// Use device interface to draw some graphics and save as a PNG.

var font = new Font("Times-Roman");
var image = new Image("example.png");
var path, text;

var pixmap = new Pixmap(DeviceRGB, [0,0,500,600], false);
pixmap.clear(255);
var device = new DrawDevice(Identity, pixmap);
var transform = [2,0,0,2,0,0]
{
	text = new Text();
	{
		text.showString(font, [16,0,0,-16,100,30], "Hello, world!");
		text.showString(font, [0,16,16,0,15,100], "Hello, world!");
	}
	device.fillText(text, transform, DeviceGray, [0], 1);

	path = new Path();
	{
		path.moveTo(10, 10);
		path.lineTo(90, 10);
		path.lineTo(90, 90);
		path.lineTo(10, 90);
		path.closePath();
	}
	device.fillPath(path, false, transform, DeviceRGB, [1,0,0], 1);
	device.strokePath(path, {dashes:[5,10], lineWidth:3, lineCap:'Round'}, transform, DeviceRGB, [0,0,0], 1);

	path = new Path();
	{
		path.moveTo(100,100);
		path.curveTo(150,100, 200,150, 200,200);
		path.curveTo(200,300, 0,300, 100,100);
		path.closePath();
	}
	device.clipPath(path, true, transform);
	{
		device.fillImage(image, Concat(transform, [300,0,0,300,0,0]), 1);
	}
	device.popClip();
}
device.close();

pixmap.saveAsPNG("out.png");
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// Draw all pages in a document and save them as PNG files.

var doc = new Document(scriptArgs[0]);
var n = doc.countPages();
for (var i = 0; i < n; ++i) {
	var page = doc.loadPage(i);
	var pixmap = page.toPixmap(Identity, DeviceRGB);
	pixmap.saveAsPNG("out" + (i+1) + ".png");
}
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/*
How to use MuPDF to render a single page and print the result as
a PPM to stdout.

To build this example in a source tree and render first page at
100% zoom with no rotation, run:
make examples
./build/debug/example document.pdf 1 100 0 > page1.ppm

To build from installed sources, and render the same document, run:
gcc -I/usr/local/include -o example \
	/usr/local/share/doc/mupdf/examples/example.c \
	/usr/local/lib/libmupdf.a \
	/usr/local/lib/libmupdfthird.a \
	-lm
./example document.pdf 1 100 0 > page1.ppm
*/

#include <mupdf/fitz.h>

#include <stdio.h>
#include <stdlib.h>

int main(int argc, char **argv)
{
	char *input;
	float zoom, rotate;
	int page_number, page_count;
	fz_context *ctx;
	fz_document *doc;
	fz_pixmap *pix;
	fz_matrix ctm;
	int x, y;

	if (argc < 3)
	{
		fprintf(stderr, "usage: example input-file page-number [ zoom [ rotate ] ]\n");
		fprintf(stderr, "\tinput-file: path of PDF, XPS, CBZ or EPUB document to open\n");
		fprintf(stderr, "\tPage numbering starts from one.\n");
		fprintf(stderr, "\tZoom level is in percent (100 percent is 72 dpi).\n");
		fprintf(stderr, "\tRotation is in degrees clockwise.\n");
		return EXIT_FAILURE;
	}

	input = argv[1];
	page_number = atoi(argv[2]) - 1;
	zoom = argc > 3 ? atof(argv[3]) : 100;
	rotate = argc > 4 ? atof(argv[4]) : 0;

	/* Create a context to hold the exception stack and various caches. */
	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot create mupdf context\n");
		return EXIT_FAILURE;
	}

	/* Register the default file types to handle. */
	fz_try(ctx)
		fz_register_document_handlers(ctx);
	fz_catch(ctx)
	{
		fprintf(stderr, "cannot register document handlers: %s\n", fz_caught_message(ctx));
		fz_drop_context(ctx);
		return EXIT_FAILURE;
	}

	/* Open the document. */
	fz_try(ctx)
		doc = fz_open_document(ctx, input);
	fz_catch(ctx)
	{
		fprintf(stderr, "cannot open document: %s\n", fz_caught_message(ctx));
		fz_drop_context(ctx);
		return EXIT_FAILURE;
	}

	/* Count the number of pages. */
	fz_try(ctx)
		page_count = fz_count_pages(ctx, doc);
	fz_catch(ctx)
	{
		fprintf(stderr, "cannot count number of pages: %s\n", fz_caught_message(ctx));
		fz_drop_document(ctx, doc);
		fz_drop_context(ctx);
		return EXIT_FAILURE;
	}

	if (page_number < 0 || page_number >= page_count)
	{
		fprintf(stderr, "page number out of range: %d (page count %d)\n", page_number + 1, page_count);
		fz_drop_document(ctx, doc);
		fz_drop_context(ctx);
		return EXIT_FAILURE;
	}

	/* Compute a transformation matrix for the zoom and rotation desired. */
	/* The default resolution without scaling is 72 dpi. */
	ctm = fz_scale(zoom / 100, zoom / 100);
	ctm = fz_pre_rotate(ctm, rotate);

	/* Render page to an RGB pixmap. */
	fz_try(ctx)
		pix = fz_new_pixmap_from_page_number(ctx, doc, page_number, ctm, fz_device_rgb(ctx), 0);
	fz_catch(ctx)
	{
		fprintf(stderr, "cannot render page: %s\n", fz_caught_message(ctx));
		fz_drop_document(ctx, doc);
		fz_drop_context(ctx);
		return EXIT_FAILURE;
	}

	/* Print image data in ascii PPM format. */
	printf("P3\n");
	printf("%d %d\n", pix->w, pix->h);
	printf("255\n");
	for (y = 0; y < pix->h; ++y)
	{
		unsigned char *p = &pix->samples[y * pix->stride];
		for (x = 0; x < pix->w; ++x)
		{
			if (x > 0)
				printf("  ");
			printf("%3d %3d %3d", p[0], p[1], p[2]);
			p += pix->n;
		}
		printf("\n");
	}

	/* Clean up. */
	fz_drop_pixmap(ctx, pix);
	fz_drop_document(ctx, doc);
	fz_drop_context(ctx);
	return EXIT_SUCCESS;
}
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// A simple script to fix the broken fonts in PDF files generated by S22PDF.

if (scriptArgs.length != 2) {
	print("usage: mutool run fix-s22pdf.js input.pdf output.pdf");
	quit();
}

var doc = new PDFDocument(scriptArgs[0]);

var font = new Font("zh-Hans");
var song = doc.addCJKFont(font, "zh-Hans", "H", "serif");
var heiti = doc.addCJKFont(font, "zh-Hans", "H", "sans-serif");
song.Encoding = 'GBK-EUC-H';
heiti.Encoding = 'GBK-EUC-H';

var MAP = {
	"/#CB#CE#CC#E5": song, // SimSun
	"/#BA#DA#CC#E5": heiti, // SimHei
	"/#BF#AC#CC#E5_GB2312": song, // SimKai
	"/#B7#C2#CB#CE_GB2312": heiti, // SimFang
	"/#C1#A5#CA#E9": song, // SimLi
}

var i, n = doc.countPages();
for (i = 0; i < n; ++i) {
	var fonts = doc.findPage(i).Resources.Font;
	if (fonts) {
		fonts.forEach(function (name, font) {
			if (font.BaseFont in MAP && font.Encoding == 'WinAnsiEncoding')
				fonts[name] = MAP[font.BaseFont];
		});
	}
}

doc.save(scriptArgs[1]);
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// Script to create a PDF from JPEG2000 images.
// Each image be put on its own page.
// This script can be used to create files to test JPEG2000 support in PDF viewers.

var doc = new PDFDocument();

function addJPXImage(filename, w, h) {
	return doc.addRawStream(
		readFile(filename),
		{
			Type: "XObject",
			Subtype: "Image",
			Width: w,
			Height: h,
			Filter: "JPXDecode"
		}
	);
}

function addJPXPage(filename) {
	var image = new Image(filename);
	var w = image.getWidth();
	var h = image.getHeight();
	var mediabox = [0, 0, w, h];
	var resources = { XObject: { I: addJPXImage(filename, w, h) } };
	var contents = "q " + w + " 0 0 " + h + " 0 0 cm /I Do Q";
	doc.insertPage(-1, doc.addPage(mediabox, 0, resources, contents));
}

var i, n = scriptArgs.length;
if (n < 1) {
	print("usage: mutool run jpx-to-pdf.js file.jpx ...");
	quit();
}
for (i = 0; i < n; ++i) {
	addJPXPage(scriptArgs[i]);
}

doc.save("out.pdf", "ascii,pretty");
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/*
Multi-threaded rendering of all pages in a document to PNG images.

First look at doc/example.c and make sure you understand it.
Then read the multi-threading section in doc/overview.txt,
before coming back here to see an example of multi-threading.

This example will create one main thread for reading pages from the
document, and one thread per page for rendering. After rendering
the main thread will wait for each rendering thread to complete before
writing that thread's rendered image to a PNG image. There is
nothing in MuPDF requiring a rendering thread to only render a
single page, this is just a design decision taken for this example.

To build this example in a source tree and render every page as a
separate PNG, run:
make examples
./build/debug/multi-threaded document.pdf

To build from installed sources, and render the same document, run:
gcc -I/usr/local/include -o multi-threaded \
	/usr/local/share/doc/mupdf/examples/multi-threaded.c \
	/usr/local/lib/libmupdf.a \
	/usr/local/lib/libmupdfthird.a \
	-lpthread -lm
./multi-threaded document.pdf

Caution! As all pages are rendered simultaneously, please choose a
file with just a few pages to avoid stressing your machine too
much. Also you may run in to a limitation on the number of threads
depending on your environment.
*/

//Include the MuPDF header file, and pthread's header file.
#include <mupdf/fitz.h>
#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>

// A convenience function for dying abruptly on pthread errors.

void
fail(char *msg)
{
	fprintf(stderr, "%s\n", msg);
	abort();
}

// The data structure passed between the requesting main thread and
// each rendering thread.

struct data {
	// A pointer to the original context in the main thread sent
	// from main to rendering thread. It will be used to create
	// each rendering thread's context clone.
	fz_context *ctx;

	// Page number sent from main to rendering thread for printing
	int pagenumber;

	// The display list as obtained by the main thread and sent
	// from main to rendering thread. This contains the drawing
	// commands (text, images, etc.) for the page that should be
	// rendered.
	fz_display_list *list;

	// The area of the page to render as obtained by the main
	// thread and sent from main to rendering thread.
	fz_rect bbox;

	// This is the result, a pixmap containing the rendered page.
	// It is passed first from main thread to the rendering
	// thread, then its samples are changed by the rendering
	// thread, and then back from the rendering thread to the main
	// thread.
	fz_pixmap *pix;
};

// This is the function run by each rendering function. It takes
// pointer to an instance of the data structure described above and
// renders the display list into the pixmap before exiting.

void *
renderer(void *data)
{
	int pagenumber = ((struct data *) data)->pagenumber;
	fz_context *ctx = ((struct data *) data)->ctx;
	fz_display_list *list = ((struct data *) data)->list;
	fz_rect bbox = ((struct data *) data)->bbox;
	fz_pixmap *pix = ((struct data *) data)->pix;
	fz_device *dev;

	fprintf(stderr, "thread at page %d loading!\n", pagenumber);

	// The context pointer is pointing to the main thread's
	// context, so here we create a new context based on it for
	// use in this thread.

	ctx = fz_clone_context(ctx);

	// Next we run the display list through the draw device which
	// will render the request area of the page to the pixmap.

	fprintf(stderr, "thread at page %d rendering!\n", pagenumber);
	dev = fz_new_draw_device(ctx, fz_identity, pix);
	fz_run_display_list(ctx, list, dev, fz_identity, bbox, NULL);
	fz_close_device(ctx, dev);
	fz_drop_device(ctx, dev);

	// This threads context is freed.

	fz_drop_context(ctx);

	fprintf(stderr, "thread at page %d done!\n", pagenumber);

	return data;
}

// These are the two locking functions required by MuPDF when
// operating in a multi-threaded environment. They each take a user
// argument that can be used to transfer some state, in this case a
// pointer to the array of mutexes.

void lock_mutex(void *user, int lock)
{
	pthread_mutex_t *mutex = (pthread_mutex_t *) user;

	if (pthread_mutex_lock(&mutex[lock]) != 0)
		fail("pthread_mutex_lock()");
}

void unlock_mutex(void *user, int lock)
{
	pthread_mutex_t *mutex = (pthread_mutex_t *) user;

	if (pthread_mutex_unlock(&mutex[lock]) != 0)
		fail("pthread_mutex_unlock()");
}

int main(int argc, char **argv)
{
	char *filename = argc >= 2 ? argv[1] : "";
	pthread_t *thread = NULL;
	fz_locks_context locks;
	pthread_mutex_t mutex[FZ_LOCK_MAX];
	fz_context *ctx;
	fz_document *doc;
	int threads;
	int i;

	// Initialize FZ_LOCK_MAX number of non-recursive mutexes.

	for (i = 0; i < FZ_LOCK_MAX; i++)
	{
		if (pthread_mutex_init(&mutex[i], NULL) != 0)
			fail("pthread_mutex_init()");
	}

	// Initialize the locking structure with function pointers to
	// the locking functions and to the user data. In this case
	// the user data is a pointer to the array of mutexes so the
	// locking functions can find the relevant lock to change when
	// they are called. This way we avoid global variables.

	locks.user = mutex;
	locks.lock = lock_mutex;
	locks.unlock = unlock_mutex;

	// This is the main threads context function, so supply the
	// locking structure. This context will be used to parse all
	// the pages from the document.

	ctx = fz_new_context(NULL, &locks, FZ_STORE_UNLIMITED);

	// Register default file types.

	fz_register_document_handlers(ctx);

	// Open the PDF, XPS or CBZ document. Note, this binds doc to ctx.
	// You must only ever use doc with ctx - never a clone of it!

	doc = fz_open_document(ctx, filename);

	// Retrieve the number of pages, which translates to the
	// number of threads used for rendering pages.

	threads = fz_count_pages(ctx, doc);
	fprintf(stderr, "spawning %d threads, one per page...\n", threads);

	thread = malloc(threads * sizeof (pthread_t));

	for (i = 0; i < threads; i++)
	{
		fz_page *page;
		fz_rect bbox;
		fz_display_list *list;
		fz_device *dev;
		fz_pixmap *pix;
		struct data *data;

		// Load the relevant page for each thread. Note, that this
		// cannot be done on the worker threads, as each use of doc
		// uses ctx, and only one thread can be using ctx at a time.

		page = fz_load_page(ctx, doc, i);

		// Compute the bounding box for each page.

		bbox = fz_bound_page(ctx, page);

		// Create a display list that will hold the drawing
		// commands for the page. Once we have the display list
		// this can safely be used on any other thread as it is
		// not bound to a given context.

		list = fz_new_display_list(ctx, bbox);

		// Run the loaded page through a display list device
		// to populate the page's display list.

		dev = fz_new_list_device(ctx, list);
		fz_run_page(ctx, page, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
		fz_drop_device(ctx, dev);

		// The page is no longer needed, all drawing commands
		// are now in the display list.

		fz_drop_page(ctx, page);

		// Create a white pixmap using the correct dimensions.

		pix = fz_new_pixmap_with_bbox(ctx, fz_device_rgb(ctx), fz_round_rect(bbox), NULL, 0);
		fz_clear_pixmap_with_value(ctx, pix, 0xff);

		// Populate the data structure to be sent to the
		// rendering thread for this page.

		data = malloc(sizeof (struct data));

		data->pagenumber = i + 1;
		data->ctx = ctx;
		data->list = list;
		data->bbox = bbox;
		data->pix = pix;

		// Create the thread and pass it the data structure.

		if (pthread_create(&thread[i], NULL, renderer, data) != 0)
			fail("pthread_create()");
	}

	// Now each thread is rendering pages, so wait for each thread
	// to complete its rendering.

	fprintf(stderr, "joining %d threads...\n", threads);
	for (i = threads - 1; i >= 0; i--)
	{
		char filename[42];
		struct data *data;

		if (pthread_join(thread[i], (void **) &data) != 0)
			fail("pthread_join");

		sprintf(filename, "out%04d.png", i);
		fprintf(stderr, "\tSaving %s...\n", filename);

		// Write the rendered image to a PNG file

		fz_save_pixmap_as_png(ctx, data->pix, filename);

		// Free the thread's pixmap and display list since
		// they were allocated by the main thread above.

		fz_drop_pixmap(ctx, data->pix);
		fz_drop_display_list(ctx, data->list);

		// Free the data structured passed back and forth
		// between the main thread and rendering thread.

		free(data);
	}

	fprintf(stderr, "finally!\n");
	fflush(NULL);

	free(thread);

	// Finally the document is closed and the main thread's
	// context is freed.

	fz_drop_document(ctx, doc);
	fz_drop_context(ctx);

	return 0;
}
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// Create a PDF from scratch.

// This example creates a new PDF file from scratch, using only the low level APIs.
// This assumes a basic working knowledge of the PDF file format.

// Create a new empty document with no pages.
var pdf = new PDFDocument()

// Create and add a font resource.
var font = pdf.addObject({
	Type: "Font",
	Subtype: "Type1",
	Encoding: "WinAnsiEncoding",
	BaseFont: "Times-Roman",
})

// Create and add an image resource:
var image = pdf.addRawStream(
	// The raw stream contents, hex encoded to match the Filter entry:
	"004488CCEEBB7733>",
	// The image object dictionary:
	{
		Type: "XObject",
		Subtype: "Image",
		Width: 4,
		Height: 2,
		BitsPerComponent: 8,
		ColorSpace: "DeviceGray",
		Filter: "ASCIIHexDecode",
	}
);

// Create resource dictionary.
var resources = pdf.addObject({
	Font: { Tm: font },
	XObject: { Im0: image },
})

// Create content stream.
var buffer = new Buffer()
buffer.writeLine("10 10 280 330 re s")
buffer.writeLine("q 200 0 0 200 50 100 cm /Im0 Do Q")
buffer.writeLine("BT /Tm 16 Tf 50 50 TD (Hello, world!) Tj ET")
var contents = pdf.addStream(buffer)

// Create page object.
var page = pdf.addObject({
	Type: "Page",
	MediaBox: [0,0,300,350],
	Contents: contents,
	Resources: resources,
})

// Insert page object into page tree.
var pagetree = pdf.getTrailer().Root.Pages
pagetree.Count = 1
pagetree.Kids = [ page ]
page.Parent = pagetree

// Save the document.
pdf.save("out.pdf")
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// Create a PDF from scratch using helper functions.

// This example creates a new PDF file from scratch, using helper
// functions to create resources and page objects.
// This assumes a basic working knowledge of the PDF file format.

// Create a new empty document with no pages.
var pdf = new PDFDocument()

// Load built-in font and create WinAnsi encoded simple font resource.
var font = pdf.addSimpleFont(new Font("Times-Roman"))

// Load PNG file and create image resource.
var image = pdf.addImage(new Image("example.png"))

// Create resource dictionary.
var resources = pdf.addObject({
	Font: { Tm: font },
	XObject: { Im0: image },
})

// Create content stream data.
var contents =
	"10 10 280 330 re s\n" +
	"q 200 0 0 200 50 100 cm /Im0 Do Q\n" +
	"BT /Tm 16 Tf 50 50 TD (Hello, world!) Tj ET\n"

// Create a new page object.
var page = pdf.addPage([0,0,300,350], 0, resources, contents)

// Insert page object at the end of the document.
pdf.insertPage(-1, page)

// Save the document to file.
pdf.save("out.pdf", "pretty,ascii,compress-images,compress-fonts")
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// Find all JPEG-2000 images and turn them into regular images.

var doc = new PDFDocument(scriptArgs[0]);

function isJPXImage(ref) {
	if ("Filter" in ref) {
		var filter = ref.Filter;
		if (filter == "JPXDecode")
			return true;
		if (filter.isArray())
			for (var i = 0; i < filter.length; ++i)
				if (filter[i] == "JPXDecode")
					return true;
	}
	return false;
}

var i, n, ref;

var jpxList = {};
var smaskList = {};

// Preload and destroy all JPX images.
n = doc.countObjects();
for (i=1; i < n; ++i) {
	ref = doc.newIndirect(i, 0);
	if (isJPXImage(ref)) {
		print("Loading JPX image:", i)
		jpxList[i] = doc.loadImage(ref);
		if ("SMask" in ref)
			smaskList[i] = ref.SMask;
		ref.writeObject(null); // make sure we don't reuse the JPX image resource
	}
}

for (i in jpxList) {
	ref = doc.newIndirect(i, 0);
	var jpx = jpxList[i];
	var pix = jpx.toPixmap();
	var raw = new Image(pix);

	// Create a new image, then copy the data to the old object, then delete it.
	print("Decompressed image:", i);
	var img = doc.addImage(raw);
	if (i in smaskList)
		img.SMask = smaskList[i];
	ref.writeObject(img.resolve());
	ref.writeRawStream(img.readRawStream());
	doc.deleteObject(img);

	// Invoke the GC to free intermediate pixmaps and images.
	gc();
}

doc.save(scriptArgs[1], "compress,garbage=compact");
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// List and extract embedded rich media in a PDF document.

if (scriptArgs.length != 1 && scriptArgs.length != 3) {
	print("usage: mutool run pdf-extract-rich-media.js input.pdf [index filename]");
	print("    List embedded rich media, or extract an embedded rich media file from a PDF document.")
	quit();
}

var doc = new PDFDocument(scriptArgs[0]);

function mapNameTree(N, fn) {
	function mapNameTreeNames(NN) {
		var i, n = NN.length;
		for (i = 0; i < n; i += 2)
			fn(NN[i], NN[i+1]);
	}
	function mapNameTreeKids(NK) {
		var i, n = NK.length;
		for (i = 0; i < n; ++i)
			mapNameTree(NK[i], fn)
	}
	if ("Names" in N)
		mapNameTreeNames(N.Names);
	if ("Kids" in N)
		mapNameTreeKids(N.Kids);
}

function fileNameFromFS(fs) {
	if ("UF" in fs) return fs.UF.asString();
	if ("F" in fs) return fs.F.asString();
	if ("Unix" in fs) return fs.Unix.asString();
	if ("DOS" in fs) return fs.DOS.asString();
	if ("Mac" in fs) return fs.Mac.asString();
	return "Untitled";
}

function mapRichMediaAssets(fn) {
	var pageCount = doc.countPages();
	var page, annots, a;
	for (page = 0; page < pageCount; ++page) {
		annots = doc.findPage(page).Annots;
		if (annots && annots.length > 0) {
			for (a = 0; a < annots.length; ++a) {
				if (annots[a].Subtype == "RichMedia")
					mapNameTree(annots[a].RichMediaContent.Assets, fn);
			}
		}
	}
}

if (scriptArgs.length == 1) {
	var idx = 1;
	mapRichMediaAssets(function (name, fs) {
		print(idx, name.asString());
		print("\tFilename:", fileNameFromFS(fs));
		if ("Desc" in fs)
			print("\tDescription:", fs.Desc.asString());
		++idx;
	});
}

if (scriptArgs.length == 3) {
	var idx = 1;
	mapRichMediaAssets(function (name, fs) {
		if (idx == scriptArgs[1]) {
			print("Saving embedded file", idx, "as:", scriptArgs[2]);
			fs.EF.F.readStream().save(scriptArgs[2]);
		}
		++idx;
	});
}







mupdf-1.21.1-source/docs/examples/pdf-merge.js

// A re-implementation of "mutool merge" in JavaScript.

function copyPage(dstDoc, srcDoc, pageNumber, dstFromSrc) {
	var srcPage, dstPage
	srcPage = srcDoc.findPage(pageNumber)
	dstPage = dstDoc.newDictionary()
	dstPage.Type = dstDoc.newName("Page")
	if (srcPage.MediaBox) dstPage.MediaBox = dstFromSrc.graftObject(srcPage.MediaBox)
	if (srcPage.Rotate) dstPage.Rotate = dstFromSrc.graftObject(srcPage.Rotate)
	if (srcPage.Resources) dstPage.Resources = dstFromSrc.graftObject(srcPage.Resources)
	if (srcPage.Contents) dstPage.Contents = dstFromSrc.graftObject(srcPage.Contents)
	dstDoc.insertPage(-1, dstDoc.addObject(dstPage))
}

function copyAllPages(dstDoc, srcDoc) {
	var dstFromSrc = dstDoc.newGraftMap()
	var k, n = srcDoc.countPages()
	for (k = 0; k < n; ++k)
		copyPage(dstDoc, srcDoc, k, dstFromSrc)
}

function pdfmerge() {
	var srcDoc, dstDoc, i

	dstDoc = new PDFDocument()
	for (i = 1; i < scriptArgs.length; ++i) {
		srcDoc = new PDFDocument(scriptArgs[i])
		copyAllPages(dstDoc, srcDoc)
	}
	dstDoc.save(scriptArgs[0], "compress")
}

if (scriptArgs.length < 2)
	print("usage: mutool run pdf-merge.js output.pdf input1.pdf input2.pdf ...")
else
	pdfmerge()







mupdf-1.21.1-source/docs/examples/pdf-portfolio.js

// List and extract embedded files in a PDF document.

if (scriptArgs.length != 1 && scriptArgs.length != 3) {
	print("usage: mutool run pdf-portfolio.js input.pdf [index filename]");
	print("    List embedded files, or extract an embedded file from a PDF document.")
	quit();
}

var doc = new PDFDocument(scriptArgs[0]);
var Root = doc.getTrailer().Root;
if (!("EmbeddedFiles" in Root.Names)) {
	print("Document has no embedded files!");
	quit();
}

function mapNameTree(N, fn) {
	function mapNameTreeNames(NN) {
		var i, n = NN.length;
		for (i = 0; i < n; i += 2)
			fn(NN[i], NN[i+1]);
	}
	function mapNameTreeKids(NK) {
		var i, n = NK.length;
		for (i = 0; i < n; ++i)
			mapNameTree(NK[i], fn)
	}
	if ("Names" in N)
		mapNameTreeNames(N.Names);
	if ("Kids" in N)
		mapNameTreeKids(N.Kids);
}

function fileNameFromFS(fs) {
	if ("UF" in fs) return fs.UF.asString();
	if ("F" in fs) return fs.F.asString();
	if ("Unix" in fs) return fs.Unix.asString();
	if ("DOS" in fs) return fs.DOS.asString();
	if ("Mac" in fs) return fs.Mac.asString();
	return "Untitled";
}

if (scriptArgs.length == 1) {
	var idx = 1;
	mapNameTree(Root.Names.EmbeddedFiles, function (name,fs) {
		print(idx, name.asString());
		print("\tFilename:", fileNameFromFS(fs));
		if ("Desc" in fs)
			print("\tDescription:", fs.Desc.asString());
		++idx;
	});
}

if (scriptArgs.length == 3) {
	var idx = 1;
	mapNameTree(Root.Names.EmbeddedFiles, function (name,fs) {
		if (idx == scriptArgs[1]) {
			print("Saving embedded file", idx, "as:", scriptArgs[2]);
			fs.EF.F.readStream().save(scriptArgs[2]);
		}
		++idx;
	});
}







mupdf-1.21.1-source/docs/examples/pdf-trace.js

function showString(str) {
	var out, c, i, n;
	n = str.length;
	if (Array.isArray(str)) {
		out = '<';
		for (i = 0; i < n; ++i) {
			c = str[i].toString(16);
			if (c.length == 1)
				out += '0';
			out += c;
		}
		out += '>';
	} else {
		out = '(';
		for (i = 0; i < n; ++i) {
			c = str[i];
			if (c == '(' || c == ')' || c == '\\')
				out += '\\';
			out += c;
		}
		out += ')';
	}
	return out;
}

function showArray(arr) {
	return arr.join(" ");
}

var traceProcessor = {
	op_w: function (a) { print(a, "w"); },
	op_j: function (a) { print(a, "j"); },
	op_J: function (a) { print(a, "J"); },
	op_M: function (a) { print(a, "M"); },
	op_ri: function (a) { print(a, "ri"); },
	op_i: function (a) { print(a, "i"); },
	op_d: function (array, phase) { print("[" + showArray(array) + "]", phase, "d"); },
	op_gs: function (name, dict) {
		print("/"+name, "gs");
		dict.forEach(function(k,v) {
			print("%", k, v);
		});
	},

	op_q: function () { print("q"); },
	op_Q: function () { print("Q"); },
	op_cm: function (a,b,c,d,e,f) { print(a,b,c,d,e,f, "cm"); },

	op_m: function (x,y) { print(x, y, "m"); },
	op_l: function (x,y) { print(x, y, "l"); },
	op_c: function (x1,y1,x2,y2,x3,y3) { print(x1,y1,x2,y2,x3,y3, "c"); },
	op_v: function (x2,y2,x3,y3) { print(x2,y2,x3,y3, "v"); },
	op_y: function (x1,y1,x3,y3) { print(x1,y1,x3,y3, "y"); },
	op_h: function () { print("h"); },
	op_re: function (x,y,w,h) { print(x,y,w,h, "re"); },

	op_S: function () { print("S"); },
	op_s: function () { print("s"); },
	op_F: function () { print("F"); },
	op_f: function () { print("f"); },
	op_fstar: function () { print("f*"); },
	op_B: function () { print("B"); },
	op_Bstar: function () { print("B*"); },
	op_b: function () { print("b"); },
	op_bstar: function () { print("b*"); },
	op_n: function () { print("n"); },
	op_W: function () { print("W"); },
	op_Wstar: function () { print("W*"); },

	op_BT: function () { print("BT"); },
	op_ET: function () { print("ET"); },

	op_Tc: function (charspace) { print(charspace, "Tc"); },
	op_Tw: function (wordspace) { print(wordspace, "Tw"); },
	op_Tz: function (scale) { print(scale, "Tz"); },
	op_TL: function (leading) { print(leading, "TL"); },
	op_Tr: function (render) { print(render, "Tr"); },
	op_Ts: function (rise) { print(rise, "Ts"); },

	op_Tf: function (name,size) { print("/"+name, size, "Tf"); },

	op_Td: function (x,y) { print(x,y, "Td"); },
	op_TD: function (x,y) { print(x,y, "TD"); },
	op_Tm: function (a,b,c,d,e,f) { print(a,b,c,d,e,f, "Tm"); },
	op_Tstar: function () { print("T*"); },

	op_TJ: function (text) {
		text = text.map(function (x) {
			if (typeof x != 'number')
				return showString(x);
			return x;
		});
		print("[" + showArray(text) + "] TJ")
	},
	op_Tj: function (text) { print(showString(text), "Tj"); },
	op_squote: function (text) { print(showString(text), "'"); },
	op_dquote: function (aw,ac,text) { print(aw, ac, showString(text), "\""); },

	op_d0: function (wx,wy) { print(wx,wy, "d0"); },
	op_d1: function (wx,wy,llx,lly,urx,ury) { print(wx,wy,llx,lly,urx,ury, "d1"); },

	op_CS: function (name,colorspace) { print("/"+name, colorspace, "CS"); },
	op_cs: function (name,colorspace) { print("/"+name, colorspace, "cs"); },
	op_SC_pattern: function (name,pattern,color) { print("/"+name, showArray(color), "SC%pattern"); },
	op_sc_pattern: function (name,pattern,color) { print("/"+name, showArray(color), "sc%pattern"); },
	op_SC_shade: function (name,shade) { print("/"+name, "SC%shade"); },
	op_sc_shade: function (name,shade) { print("/"+name, "sc%shade"); },
	op_SC_color: function (name,color) { print("/"+name, showArray(color), "SC%color"); },
	op_sc_color: function (name,color) { print("/"+name, showArray(color), "sc%color"); },
	op_G: function (g) { print(g, "G"); },
	op_g: function (g) { print(g, "g"); },
	op_RG: function (r,g,b) { print(r,g,b, "RG"); },
	op_rg: function (r,g,b) { print(r,g,b, "rg"); },
	op_K: function (c,m,y,k) { print(c,m,y,k, "K"); },
	op_k: function (c,m,y,k) { print(c,m,y,k, "k"); },

	op_BI: function (image) { print("% BI ... ID ... EI"); },
	op_sh: function (name,shade) { print("/"+name, "sh"); },
	op_Do_image: function (name,image) { print("/"+name, "Do%image"); },
	op_Do_form: function (name,form,page_res) { print("/"+name, "Do%form"); },

	op_MP: function (tag) { print("/"+tag, "MP"); },
	op_DP: function (tag,dict) { print("/"+tag, dict, "DP"); },
	op_BMC: function (tag) { print("/"+tag, "BMC"); },
	op_BDC: function (tag,dict) { print("/"+tag, dict, "BDC"); },
	op_EMC: function () { print("EMC"); },

	op_BX: function () { print("BX"); },
	op_EX: function () { print("EX"); },
};

var doc = new PDFDocument(scriptArgs[0]);
var page = doc.loadPage(scriptArgs[1]-1);
page.process(traceProcessor);







mupdf-1.21.1-source/docs/examples/storytest.c

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <memory.h>

const char snark[] =
	"<!DOCTYPE html>"
	"<style>"
	"#a { margin: 30px; }"
	"#b { margin: 20px; }"
	"#c { margin: 5px; }"
	"#a { border: 1px solid red; }"
	"#b { border: 1px solid green; }"
	"#c { border: 1px solid blue; }"
	"</style>"
	"<body>"
	"<div id=\"a\">"
	"A"
	"</div>"
	"<div id=\"b\">"
	"<div id=\"c\">"
	"C"
	"</div>"
	"</div>"
	"<div style=\"text-align:center;\"><IMG width=\"300\" src=\"docs/examples/SnarkFront.svg\"></div>"
	"<H1>The hunting of the Snark</H1>"
	"<div style=\"text-align:center\"><IMG width=\"30\" src=\"docs/examples/huntingofthesnark.png\"></div>"
	"<p>\"Just the place for a Snark!\" the Bellman cried,<br>"
	"As he landed his crew with care;<br>"
	"Supporting each man on the top of the tide<br>"
	"By a finger entwined in his hair.</p>"

	"<P>Just the place for a Snark! I have said it twice:<br>"
	"That alone should encourage the crew.<br>"
	"Just the place for a Snark! I have said it thrice:<br>"
	"What I tell you three times is true.</p>"

	"<p>The crew was complete: it included a Boots-<br>"
	"A maker of Bonnets and Hoods-<br>"
	"A Barrister, brought to arrange their disputes-<br>"
	"And a Broker, to value their goods.</p>"

	"<p>A Billiard-marker, whose skill was immense,<br>"
	"Might perhaps have won more than his share-<br>"
	"But a Banker, engaged at enormous expense,<br>"
	"Had the whole of their cash in his care.</p>"

	"<p>There was also a Beaver, that paced on the deck,<br>"
	"Or would sit making lace in the bow:<br>"
	"And had often (the Bellman said) saved them from wreck,<br>"
	"Though none of the sailors knew how.</p>"

	"<p>There was one who was famed for the number of things<br>"
	"He forgot when he entered the ship:<br>"
	"His umbrella, his watch, all his jewels and rings,<br>"
	"And the clothes he had bought for the trip.</p>"
	"<div id=\"a\">"
	"<p>He had forty-two boxes, all carefully packed,<br>"
	"With his name painted clearly on each:<br>"
	"But, since he omitted to mention the fact,<br>"
	"They were all left behind on the beach.</p>"
	"</div>"

	"<p>The loss of his clothes hardly mattered, because<br>"
	"He had seven coats on when he came,<br>"
	"With three pair of boots-but the worst of it was,<br>"
	"He had wholly forgotten his name.</p>"

	"<p>He would answer to \"Hi!\" or to any loud cry,<br>"
	"Such as \"Fry me!\" or \"Fritter my wig!\"<br>"
	"To \"What-you-may-call-um!\" or \"What-was-his-name!\"<br>"
	"But especially \"Thing-um-a-jig!\"</p>"

	"<p>While, for those who preferred a more forcible word,<br>"
	"He had different names from these:<br>"
	"His intimate friends called him \"Candle-ends,\"<br>"
	"And his enemies \"Toasted-cheese.\"</p>"

	"<p>\"His form is ungainly-his intellect small-\"<br>"
	"(So the Bellman would often remark)<br>"
	"\"But his courage is perfect! And that, after all,<br>"
	"Is the thing that one needs with a Snark.\"</p>"

	"<p>He would joke with hyenas, returning their stare<br>"
	"With an impudent wag of the head:<br>"
	"And he once went a walk, paw-in-paw, with a bear,<br>"
	"\"Just to keep up its spirits,\" he said.</p>"

	"<p>He came as a Baker: but owned, when too late-<br>"
	"And it drove the poor Bellman half-mad-<br>"
	"He could only bake Bride-cake-for which, I may state,<br>"
	"No materials were to be had.</p>"

	"<p>The last of the crew needs especial remark,<br>"
	"Though he looked an incredible dunce:<br>"
	"He had just one idea-but, that one being \"Snark,\"<br>"
	"The good Bellman engaged him at once.</p>"

	"<p>He came as a Butcher: but gravely declared,<br>"
	"When the ship had been sailing a week,<br>"
	"He could only kill Beavers. The Bellman looked scared,<br>"
	"And was almost too frightened to speak:</p>"

	"<p>But at length he explained, in a tremulous tone,<br>"
	"There was only one Beaver on board;<br>"
	"And that was a tame one he had of his own,<br>"
	"Whose death would be deeply deplored.</p>"

	"<div id=\"b\">"
	"<p>The Beaver, who happened to hear the remark,<br>"
	"Protested, with tears in its eyes,<br>"
	"That not even the rapture of hunting the Snark<br>"
	"Could atone for that dismal surprise!</p>"
	"</div>"

	"<p style=\"-mupdf-leading:7pt;\">It strongly advised that the Butcher should be<br>"
	"Conveyed in a separate ship:<br>"
	"But the Bellman declared that would never agree<br>"
	"With the plans he had made for the trip:</p>"

	"<p style=\"-mupdf-leading:11pt;\">Navigation was always a difficult art,<br>"
	"Though with only one ship and one bell:<br>"
	"And he feared he must really decline, for his part,<br>"
	"Undertaking another as well.</p>"

	"<p style=\"-mupdf-leading:15pt;\">The Beaver's best course was, no doubt, to procure<br>"
	"A second-hand dagger-proof coat-<br>"
	"So the Baker advised it-and next, to insure<br>"
	"Its life in some Office of note:</p>"

	"<p style=\"-mupdf-leading:20pt;\">This the Banker suggested, and offered for hire<br>"
	"(On moderate terms), or for sale,<br>"
	"Two excellent Policies, one Against Fire,<br>"
	"And one Against Damage From Hail.</p>"

	"<p style=\"-mupdf-leading:30pt;\">Yet still, ever after that sorrowful day,<br>"
	"Whenever the Butcher was by,<br>"
	"The Beaver kept looking the opposite way,<br>"
	"And appeared unaccountably shy.</p>"
;

#define MAX_CAST_MEMBERS 32

typedef struct {
	const char *title;
	const char *director;
	const char *year;
	const char *cast[MAX_CAST_MEMBERS];
} film_t;

static const film_t films[] =
{
	{
		"Pulp Fiction",
		"Quentin Tarantino",
		"1994",
		{
			"John Travolta",
			"Samuel L Jackson",
			"Uma Thurman",
			"Bruce Willis",
			"Ving Rhames",
			"Harvey Keitel",
			"Tim Roth",
			"Bridget Fonda"
		}
	},

	{
		"The Usual Suspects",
		"Bryan Singer",
		"1995",
		{
			"Kevin Spacey",
			"Gabriel Byrne",
			"Chazz Palminteri",
			"Benicio Del Toro",
			"Kevin Pollak",
			"Pete Postlethwaite",
			"Steven Baldwin"
		}

	},

	{
		"Fight Club",
		"David Fincher",
		"1999",
		{
			"Brad Pitt",
			"Edward Norton",
			"Helena Bonham Carter"
		}
	}
};

const char *festival_template =
	"<html><head><title>Why do we have a title? Why not?</title></head>"
	"<body><h1 style=\"text-align:center\">Hook Norton Film Festival</h1>"
	"<ol>"
	"<li id=\"filmtemplate\">"
	"<b id=\"filmtitle\"></b>"
	"<dl>"
	"<dt>Director<dd id=\"director\">"
	"<dt>Release Year<dd id=\"filmyear\">"
	"<dt>Cast<dd id=\"cast\">"
	"</dl>"
	"</li>"
	"<ul>"
	"</body></html";


static int toc_rectfn(fz_context *ctx, void *ref, int num, fz_rect filled, fz_rect *rect, fz_matrix *ctm, fz_rect *mediabox)
{
	if (num == 0)
	{
		rect->x0 = 100;
		rect->y0 = 200;
		rect->x1 = 175;
		rect->y1 = 300;
	}
	else
	{
		rect->x0 = 10;
		rect->y0 = 50;
		rect->x1 = 290;
		rect->y1 = 350;
	}
	mediabox->x0 = 0;
	mediabox->y0 = 0;
	mediabox->x1 = 300;
	mediabox->y1 = 400;
	return 1;
}

static void toc_contentfn(fz_context *ctx, void *ref, const fz_write_story_positions *positions, fz_buffer *buffer)
{
	int i;
	fz_append_string(ctx, buffer,
			"<!DOCTYPE html>\n"
			"<style>\n"
			"#a { margin: 30px; }\n"
			"#b { margin: 20px; }\n"
			"#c { margin: 5px; }\n"
			"#a { border: 1px solid red; }\n"
			"#b { border: 1px solid green; }\n"
			"#c { border: 1px solid blue; }\n"
			"</style>\n"
			"<body>\n"
			"<h2>Contents</h2>\n"
			"<ol>\n"
			);
	for (i=0; i<positions->num; ++i)
	{
		fz_write_story_position *position = &positions->positions[i];

		fz_append_printf(ctx, buffer,
				"	<li>page=%i depth=%i heading=%i id='%s' rect=(%f %f %f %f) text='<b>%s</b>' open_close=%i\n",
				position->page_num,
				position->element.depth,
				position->element.heading,
				(position->element.id) ? position->element.id : "",
				position->element.rect.x0,
				position->element.rect.y0,
				position->element.rect.x1,
				position->element.rect.y1,
				(position->element.text) ? position->element.text : "",
				position->element.open_close
				);
	}
	fz_append_string(ctx, buffer, "</ol>\n");
	fz_append_string(ctx, buffer,
			"<h1>Section the first</h1>\n"
			"<p>Blah.\n"
			"<h1>Section the second</h1>\n"
			"<p>Blah blah.\n"
			"<h2>Subsection</h2>\n"
			"<p>Blah blah blah.\n"
			"<p>Blah blah blah.\n"
			"<p>Blah blah blah.\n"
			"<h1>Section the third</h1>\n"
			"<p>Blah blah.\n"
			"</body>\n"
			);
	{
		const char *data = fz_string_from_buffer(ctx, buffer);
		printf( "======== Html content: ========\n");
		printf( "%s", data);
		printf( "========\n");
	}
}

static void toc_pagefn(fz_context *ctx, void *ref, int page_num, fz_rect mediabox, fz_device *dev, int after)
{
	fz_path *path = fz_new_path(ctx);
	fz_matrix ctm = fz_identity;
	printf("toc_pagefn(): ref=%p page_num=%i dev=%p after=%i\n", ref, page_num, dev, after);
	if (after)
	{
		float rgb[3] = { 0.75, 0.25, 0.125};
		fz_moveto(ctx, path, 50, 50);
		fz_lineto(ctx, path, 100, 200);
		fz_lineto(ctx, path, 50, 200);
		fz_closepath(ctx, path);
		fz_fill_path(ctx, dev, path, 0, ctm, fz_device_rgb(ctx), rgb, 0.9 /*alpha*/, fz_default_color_params);
		fz_drop_path(ctx, path);
	}
	else
	{
		float rgb[3] = { 0.125, 0.25, 0.75};
		fz_moveto(ctx, path, 50, 50);
		fz_lineto(ctx, path, 50, 200);
		fz_lineto(ctx, path, 100, 50);
		fz_closepath(ctx, path);
		fz_fill_path(ctx, dev, path, 0, ctm, fz_device_rgb(ctx), rgb, 0.9 /*alpha*/, fz_default_color_params);
		fz_drop_path(ctx, path);
	}
}

static void test_write_stabilized_story(fz_context *ctx)
{
	fz_document_writer *writer = fz_new_pdf_writer(ctx, "out_toc.pdf", "");
	fz_write_stabilized_story(
			ctx,
			writer,
			"" /*user_css*/,
			11 /*em*/,
			toc_contentfn,
			NULL /*contentfn_ref*/,
			toc_rectfn,
			NULL /*rectfn_ref*/,
			toc_pagefn /*pagefn*/,
			NULL /*pagefn_ref*/,
			NULL /* archive */
			);
	fz_close_document_writer(ctx, writer);
	fz_drop_document_writer(ctx, writer);
}

int main(int argc, const char *argv[])
{
	fz_context *ctx;
	fz_document_writer *writer = NULL;
	fz_story *story = NULL;
	fz_buffer *buf = NULL;
	fz_device *dev = NULL;
	fz_archive *archive = NULL;
	fz_rect mediabox = { 0, 0, 512, 640 };
	float margin = 10;
	int more;

	ctx = fz_new_context(NULL, NULL, FZ_STORE_DEFAULT);
	if (ctx == NULL)
	{
		fprintf(stderr, "Failed to create context");
		return 1;
	}

	fz_var(writer);
	fz_var(story);
	fz_var(buf);
	fz_var(dev);
	fz_var(archive);

	/* First one made with precooked content. */
	fz_try(ctx)
	{
		writer = fz_new_pdf_writer(ctx, "out.pdf", "");

		buf = fz_new_buffer_from_copied_data(ctx, snark, strlen(snark)+1);

		archive = fz_open_directory(ctx, ".");

		story = fz_new_story(ctx, buf, "", 11, archive);

		do
		{
			fz_rect where;
			fz_rect filled;

			where.x0 = mediabox.x0 + margin;
			where.y0 = mediabox.y0 + margin;
			where.x1 = mediabox.x1 - margin;
			where.y1 = mediabox.y1 - margin;

			dev = fz_begin_page(ctx, writer, mediabox);

			more = fz_place_story(ctx, story, where, &filled);

			fz_draw_story(ctx, story, dev, fz_identity);

			fz_end_page(ctx, writer);
		}
		while (more);

		fz_close_document_writer(ctx, writer);
	}
	fz_always(ctx)
	{
		fz_drop_story(ctx, story);
		fz_drop_buffer(ctx, buf);
		fz_drop_document_writer(ctx, writer);
		fz_drop_archive(ctx, archive);
	}
	fz_catch(ctx)
	{
		fprintf(stderr, "Failed with %s", fz_caught_message(ctx));
	}

	/* Now one made with programmatic content. */
	writer = NULL;
	buf = NULL;
	story = NULL;
	dev = NULL;

	fz_try(ctx)
	{
		fz_xml *dom, *body, *tmp;

		writer = fz_new_pdf_writer(ctx, "out2.pdf", "");

		story = fz_new_story(ctx, NULL, "", 11, NULL);

		dom = fz_story_document(ctx, story);

		body = fz_dom_body(ctx, dom);

		fz_dom_append_child(ctx, body, fz_dom_create_text_node(ctx, dom, "This is some text."));
		tmp = fz_dom_create_element(ctx, dom, "b");
		fz_dom_append_child(ctx, body, tmp);
		fz_dom_append_child(ctx, tmp, fz_dom_create_text_node(ctx, dom, "This is some bold text."));
		fz_dom_append_child(ctx, body, fz_dom_create_text_node(ctx, dom, "This is some normal text."));

		do
		{
			fz_rect where;
			fz_rect filled;

			where.x0 = mediabox.x0 + margin;
			where.y0 = mediabox.y0 + margin;
			where.x1 = mediabox.x1 - margin;
			where.y1 = mediabox.y1 - margin;

			dev = fz_begin_page(ctx, writer, mediabox);

			more = fz_place_story(ctx, story, where, &filled);

			fz_draw_story(ctx, story, dev, fz_identity);

			fz_end_page(ctx, writer);
		}
		while (more);

		fz_close_document_writer(ctx, writer);
	}
	fz_always(ctx)
	{
		fz_drop_story(ctx, story);
		fz_drop_buffer(ctx, buf);
		fz_drop_document_writer(ctx, writer);
	}
	fz_catch(ctx)
	{
		fprintf(stderr, "Failed with %s", fz_caught_message(ctx));
	}

	/* Now a combination of the two. */
	writer = NULL;
	buf = NULL;
	story = NULL;
	dev = NULL;

	fz_try(ctx)
	{
		fz_xml *dom, *body, *tmp, *templat;
		int i, j;

		writer = fz_new_pdf_writer(ctx, "out3.pdf", "");

		buf = fz_new_buffer_from_copied_data(ctx, festival_template, strlen(festival_template)+1);
		story = fz_new_story(ctx, buf, "", 11, NULL);

		dom = fz_story_document(ctx, story);

		body = fz_dom_body(ctx, dom);

		templat = fz_dom_find(ctx, body, NULL, "id", "filmtemplate");

		for (i = 0; i < nelem(films); i++)
		{
			fz_xml *film = fz_dom_clone(ctx, templat);

			/* Now fill in some of the template. */
			tmp = fz_dom_find(ctx, film, NULL, "id", "filmtitle");
			fz_dom_append_child(ctx, tmp, fz_dom_create_text_node(ctx, dom, films[i].title));

			tmp = fz_dom_find(ctx, film, NULL, "id", "director");
			fz_dom_append_child(ctx, tmp, fz_dom_create_text_node(ctx, dom, films[i].director));

			tmp = fz_dom_find(ctx, film, NULL, "id", "filmyear");
			fz_dom_append_child(ctx, tmp, fz_dom_create_text_node(ctx, dom, films[i].year));

			tmp = fz_dom_find(ctx, film, NULL, "id", "cast");
			for (j = 0; j < MAX_CAST_MEMBERS; j++)
			{
				if (films[i].cast[j] == NULL)
					break;
				fz_dom_append_child(ctx, tmp, fz_dom_create_text_node(ctx, dom, films[i].cast[j]));
				fz_dom_append_child(ctx, tmp, fz_dom_create_element(ctx, dom, "br"));
			}

			fz_dom_append_child(ctx, fz_dom_parent(ctx, templat), film);
		}

		/* Remove the template. */
		fz_dom_remove(ctx, templat);

		do
		{
			fz_rect where;
			fz_rect filled;

			where.x0 = mediabox.x0 + margin;
			where.y0 = mediabox.y0 + margin;
			where.x1 = mediabox.x1 - margin;
			where.y1 = mediabox.y1 - margin;

			dev = fz_begin_page(ctx, writer, mediabox);

			more = fz_place_story(ctx, story, where, &filled);

			fz_draw_story(ctx, story, dev, fz_identity);

			fz_end_page(ctx, writer);
		}
		while (more);

		fz_close_document_writer(ctx, writer);
	}
	fz_always(ctx)
	{
		fz_drop_story(ctx, story);
		fz_drop_buffer(ctx, buf);
		fz_drop_document_writer(ctx, writer);
	}
	fz_catch(ctx)
	{
		fprintf(stderr, "Failed with %s", fz_caught_message(ctx));
	}

	test_write_stabilized_story(ctx);

	fz_drop_context(ctx);

	return 0;
}
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var snark =
	""
	+""
	+""
	+""
	+"A"
	+"
"
	+""
	+""
	+"C"
	+"
"
	+"
"
	+"\"Just the place for a Snark!\" the Bellman cried,
"
	+"As he landed his crew with care;
"
	+"Supporting each man on the top of the tide
"
	+"By a finger entwined in his hair.


"

	+"Just the place for a Snark! I have said it twice:
"
	+"That alone should encourage the crew.
"
	+"Just the place for a Snark! I have said it thrice:
"
	+"What I tell you three times is true.


"

	+"The crew was complete: it included a Boots-
"
	+"A maker of Bonnets and Hoods-
"
	+"A Barrister, brought to arrange their disputes-
"
	+"And a Broker, to value their goods.


"

	+"A Billiard-marker, whose skill was immense,
"
	+"Might perhaps have won more than his share-
"
	+"But a Banker, engaged at enormous expense,
"
	+"Had the whole of their cash in his care.


"

	+"There was also a Beaver, that paced on the deck,
"
	+"Or would sit making lace in the bow:
"
	+"And had often (the Bellman said) saved them from wreck,
"
	+"Though none of the sailors knew how.


"

	+"There was one who was famed for the number of things
"
	+"He forgot when he entered the ship:
"
	+"His umbrella, his watch, all his jewels and rings,
"
	+"And the clothes he had bought for the trip.


"
	+""
	+"He had forty-two boxes, all carefully packed,
"
	+"With his name painted clearly on each:
"
	+"But, since he omitted to mention the fact,
"
	+"They were all left behind on the beach.


"
	+"
"

	+"The loss of his clothes hardly mattered, because
"
	+"He had seven coats on when he came,
"
	+"With three pair of boots-but the worst of it was,
"
	+"He had wholly forgotten his name.


"

	+"He would answer to \"Hi!\" or to any loud cry,
"
	+"Such as \"Fry me!\" or \"Fritter my wig!\"
"
	+"To \"What-you-may-call-um!\" or \"What-was-his-name!\"
"
	+"But especially \"Thing-um-a-jig!\"


"

	+"While, for those who preferred a more forcible word,
"
	+"He had different names from these:
"
	+"His intimate friends called him \"Candle-ends,\"
"
	+"And his enemies \"Toasted-cheese.\"


"

	+"\"His form is ungainly-his intellect small-\"
"
	+"(So the Bellman would often remark)
"
	+"\"But his courage is perfect! And that, after all,
"
	+"Is the thing that one needs with a Snark.\"


"

	+"He would joke with hyenas, returning their stare
"
	+"With an impudent wag of the head:
"
	+"And he once went a walk, paw-in-paw, with a bear,
"
	+"\"Just to keep up its spirits,\" he said.


"

	+"He came as a Baker: but owned, when too late-
"
	+"And it drove the poor Bellman half-mad-
"
	+"He could only bake Bride-cake-for which, I may state,
"
	+"No materials were to be had.


"

	+"The last of the crew needs especial remark,
"
	+"Though he looked an incredible dunce:
"
	+"He had just one idea-but, that one being \"Snark,\"
"
	+"The good Bellman engaged him at once.


"

	+"He came as a Butcher: but gravely declared,
"
	+"When the ship had been sailing a week,
"
	+"He could only kill Beavers. The Bellman looked scared,
"
	+"And was almost too frightened to speak:


"

	+"But at length he explained, in a tremulous tone,
"
	+"There was only one Beaver on board;
"
	+"And that was a tame one he had of his own,
"
	+"Whose death would be deeply deplored.


"

	+""
	+"The Beaver, who happened to hear the remark,
"
	+"Protested, with tears in its eyes,
"
	+"That not even the rapture of hunting the Snark
"
	+"Could atone for that dismal surprise!


"
	+"
"

	+"It strongly advised that the Butcher should be
"
	+"Conveyed in a separate ship:
"
	+"But the Bellman declared that would never agree
"
	+"With the plans he had made for the trip:


";

snark +="Navigation was always a difficult art,
"
	+"Though with only one ship and one bell:
"
	+"And he feared he must really decline, for his part,
"
	+"Undertaking another as well.


"

	+"The Beaver's best course was, no doubt, to procure
"
	+"A second-hand dagger-proof coat-
"
	+"So the Baker advised it-and next, to insure
"
	+"Its life in some Office of note:


"

	+"This the Banker suggested, and offered for hire
"
	+"(On moderate terms), or for sale,
"
	+"Two excellent Policies, one Against Fire,
"
	+"And one Against Damage From Hail.


"

	+"Yet still, ever after that sorrowful day,
"
	+"Whenever the Butcher was by,
"
	+"The Beaver kept looking the opposite way,
"
	+"And appeared unaccountably shy.


"
;

var films =
[
	{
		"title":"Pulp Fiction",
		"director":"Quentin Tarantino",
		"year":"1994",
		"cast":[
			"John Travolta",
			"Samuel L Jackson",
			"Uma Thurman",
			"Bruce Willis",
			"Ving Rhames",
			"Harvey Keitel",
			"Tim Roth",
			"Bridget Fonda"
		]
	},

	{
		"title":"The Usual Suspects",
		"director":"Bryan Singer",
		"year":"1995",
		"cast":[
			"Kevin Spacey",
			"Gabriel Byrne",
			"Chazz Palminteri",
			"Benicio Del Toro",
			"Kevin Pollak",
			"Pete Postlethwaite",
			"Steven Baldwin"
		]

	},

	{
		"title":"Fight Club",
		"director":"David Fincher",
		"year":"1999",
		"cast":[
			"Brad Pitt",
			"Edward Norton",
			"Helena Bonham Carter"
		]
	}
];

var festival_template =
	""
	+"Hook Norton Film Festival


"
	+"


"
	+"			"
	+""
	+"


"
	+"			Director


			"
	+"


			Release Year


			"
	+"


			Cast


			"
	+"





"
	+"





"
	+"


"
	+"
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var Q = JSON.stringify

var pathPrinter = {
	moveTo: function (x,y) { print("moveTo", x, y) },
	lineTo: function (x,y) { print("lineTo", x, y) },
	curveTo: function (x1,y1,x2,y2,x3,y3) { print("curveTo", x1, y1, x2, y2, x3, y3) },
	closePath: function () { print("closePath") },
}

var textPrinter = {
	beginSpan: function (f,m,wmode, bidi, dir, lang) {
		print("beginSpan",f,m,wmode,bidi,dir,repr(lang));
	},
	showGlyph: function (f,m,g,u,v,b) { print("glyph",f,m,g,u,v,b) },
	endSpan: function () { print("endSpan"); }
}

var traceDevice = {
	fillPath: function (path, evenOdd, ctm, colorSpace, color, alpha) {
		print("fillPath", evenOdd, ctm, colorSpace, color, alpha)
		path.walk(pathPrinter)
	},
	clipPath: function (path, evenOdd, ctm) {
		print("clipPath", evenOdd, ctm)
		path.walk(pathPrinter)
	},
	strokePath: function (path, stroke, ctm, colorSpace, color, alpha) {
		print("strokePath", Q(stroke), ctm, colorSpace, color, alpha)
		path.walk(pathPrinter)
	},
	clipStrokePath: function (path, stroke, ctm) {
		print("clipStrokePath", Q(stroke), ctm)
		path.walk(pathPrinter)
	},

	fillText: function (text, ctm, colorSpace, color, alpha) {
		print("fillText", ctm, colorSpace, color, alpha)
		text.walk(textPrinter)
	},
	clipText: function (text, ctm) {
		print("clipText", ctm)
		text.walk(textPrinter)
	},
	strokeText: function (text, stroke, ctm, colorSpace, color, alpha) {
		print("strokeText", Q(stroke), ctm, colorSpace, color, alpha)
		text.walk(textPrinter)
	},
	clipStrokeText: function (text, stroke, ctm) {
		print("clipStrokeText", Q(stroke), ctm)
		text.walk(textPrinter)
	},
	ignoreText: function (text, ctm) {
		print("ignoreText", ctm)
		text.walk(textPrinter)
	},

	fillShade: function (shade, ctm, alpha) {
		print("fillShade", shade, ctm, alpha)
	},
	fillImage: function (image, ctm, alpha) {
		print("fillImage", image, ctm, alpha)
	},
	fillImageMask: function (image, ctm, colorSpace, color, alpha) {
		print("fillImageMask", image, ctm, colorSpace, color, alpha)
	},
	clipImageMask: function (image, ctm) {
		print("clipImageMask", image, ctm)
	},

	beginMask: function (area, luminosity, colorspace, color) {
		print("beginMask", area, luminosity, colorspace, color)
	},
	endMask: function () {
		print("endMask")
	},

	popClip: function () {
		print("popClip")
	},

	beginGroup: function (area, isolated, knockout, blendmode, alpha) {
		print("beginGroup", area, isolated, knockout, blendmode, alpha)
	},
	endGroup: function () {
		print("endGroup")
	},
	beginTile: function (area, view, xstep, ystep, ctm, id) {
		print("beginTile", area, view, xstep, ystep, ctm, id)
		return 0
	},
	endTile: function () {
		print("endTile")
	},

	close: function () {
		print("close")
	},
}

if (scriptArgs.length != 2)
	print("usage: mutool run trace-device.js document.pdf pageNumber")
else {
	var doc = new Document(scriptArgs[0]);
	var page = doc.loadPage(parseInt(scriptArgs[1])-1);
	page.run(traceDevice, Identity);
}
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MuPDF Documentation







Command Line Tools





The command line tools are all gathered into one umbrella command:




			mutool








Library





The library is written in portable C. There is also a Java library, which uses JNI to provide access to the C library.




			MuPDF library









App Kit





We also provide an App Kit for developing mobile apps using MuPDF.
You can get started with the sample apps for iOS and Android.




			App Kit documentation








Ecosystem





Handy if you would like a top level overview of the technology ecosystem,
including notes and links to associated repositories.




			MuPDF technology ecosystem








Viewers





Introduction to MuPDF viewers, including desktop, mobile and web.




			MuPDF Viewers








Contributing





We welcome patches from outside contributors.
If you want to contribute patches to MuPDF, please review and sign the

Artifex Contributor License Agreement.





Artifex Software also has a bug bounty program.





Copyright © 2006-2021 Artifex Software Inc.
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MuPDF Library







			How to build the library.



			Overview.



			Coding style.



			Progressive loading.



			List of third party libraries.



			MuPDF API reference manual..



			Changes in the public API between versions.









There is also a Java library, which uses JNI to provide access to the C library.
The Java classes provide an interface very similar to that available in the
mutool run command line tool.
This Java library also powers the Android SDK.





If you want to build an application for Android, you have several options. You
can base it off one of the existing viewers, or build a new app using the Java
library directly.




			Android library.
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/* XPM */
static char *mupdf[] = {
/* width height ncolors chars_per_pixel */
"48 48 442 2",
/* colors */
"   c #000000",
" . c #2E4558",
" X c #252121",
" o c #AFAFAF",
" O c #28313B",
" + c #231F1F",
" @ c #686666",
" # c #98BDD7",
" $ c #201B1C",
" % c #7CABCC",
" & c #4487B6",
" * c #DFDEDE",
" = c #4285B4",
" - c #615E5F",
" ; c #605E5E",
" : c #23262C",
" > c #D9D8D8",
" , c #F7FAFC",
" < c #D7D6D6",
" 1 c #BFD6E6",
" 2 c #6BA0C5",
" 3 c #232122",
" 4 c #555253",
" 5 c #CDCCCC",
" 6 c #E7EFF6",
" 7 c #4786B2",
" 8 c #CADDEA",
" 9 c #4085B5",
" 0 c #AECBDF",
" q c #CBCACA",
" w c #92B9D4",
" e c #365F7D",
" r c #5A95BE",
" t c #3E83B3",
" y c #304B60",
" u c #C7C6C6",
" i c #4D8EBB",
" p c #F1F6F9",
" a c #C1C0C0",
" s c #454243",
" d c #669CC3",
" f c #81AECD",
" g c #7A7777",
" h c #434041",
" j c #3E779F",
" k c #272E36",
" l c #413E3F",
" z c #3F3C3D",
" x c #5895BF",
" c c #3D3A3B",
" v c #C6DBE9",
" b c #B8B6B7",
" n c #4282B0",
" m c #FDFDFE",
" M c #B7B6B6",
" N c #8DB5D2",
" B c #242529",
" V c #B3B2B2",
" C c #222327",
" Z c #B0AEAF",
" A c #EDF4F8",
" S c #686565",
" D c #488AB9",
" F c #9ABED8",
" G c #7EACCD",
" H c #ECF2F7",
" J c #211C1C",
" K c #666363",
" L c #F1F1F2",
" P c #ABAAAA",
" I c #4588B6",
" U c #A9A8A8",
" Y c #2D2A2B",
" T c #A7A6A6",
" R c #615D5E",
" E c #2B2829",
" W c #8DB7D5",
" Q c #F9FBFD",
" ! c #DDE9F2",
" ~ c #F8FBFC",
" ^ c #DCE9F1",
" / c #A5C5DC",
" ( c #89B3D1",
" ) c #5C5959",
" _ c #A4C5DB",
" ` c #335A76",
" ' c #518FBB",
" ] c #E6E7E7",
" [ c #5A5757",
" { c #232021",
" } c #33536C",
" | c #98BED9",
".  c #E0E1E1",
".. c #7CACCE",
".X c #4488B8",
".o c #2D3F4F",
".O c #999898",
".+ c #4388B7",
".@ c #5E98C1",
".# c #CDCDCB",
".$ c #524F4F",
".% c #B0CCE0",
".& c #979696",
".* c #78A8CA",
".= c #5C96BF",
".- c #969495",
".; c #4084B4",
".: c #252930",
".> c #949293",
"., c #929091",
".< c #417FAB",
".1 c #4F8FBC",
".2 c #F3F7FA",
".3 c #D3D3D4",
".4 c #D7E5EF",
".5 c #222023",
".6 c #9FC1D9",
".7 c #679DC3",
".8 c #37678A",
".9 c #4B8BB8",
".0 c #3E769E",
".q c #3C749C",
".w c #403D3D",
".e c #92BAD6",
".r c #C8DCEA",
".t c #FEFEFE",
".y c #3D393A",
".u c #3B3738",
".i c #355974",
".p c #353132",
".a c #7A7879",
".s c #498BB9",
".d c #9BBFD8",
".f c #4E8AB4",
".g c #787677",
".h c #F2F2F2",
".j c #F0F0F0",
".k c #2F2B2C",
".l c #EEEEEE",
".z c #727071",
".x c #26282D",
".c c #ECECEC",
".v c #2B2728",
".b c #FAFCFD",
".n c #EAEAEA",
".m c #DEEAF2",
".M c #E9EAE9",
".N c #C2D8E7",
".B c #6E6C6D",
".V c #5390BC",
".C c #E8E8E8",
".Z c #6EA2C6",
".A c #272324",
".S c #E7E6E7",
".D c #E6E6E6",
".F c #252122",
".G c #29333D",
".H c #E4E4E4",
".J c #3F7AA5",
".K c #231F20",
".L c #E2E2E2",
".P c #211D1E",
".I c #E0E0E0",
".U c #EAF1F7",
".Y c #6099C2",
".T c #1F1B1C",
".R c #E9F1F6",
".E c #CDDFEB",
".W c #4387B6",
".Q c #96BBD6",
".! c #B1CDE0",
".~ c #DEDEDE",
".^ c #79A9CA",
"./ c #4285B5",
".( c #272A31",
".) c #5D97BF",
"._ c #4185B4",
".` c #DCDCDC",
".' c #959393",
".] c #DADADA",
".[ c #314B5F",
".{ c #D8D8D8",
".} c #D7D8D7",
".| c #D6D6D6",
"X  c #F5F8FB",
"X. c #D4D4D4",
"XX c #6AA0C5",
"Xo c #BDD4E5",
"XO c #3A6A8C",
"X+ c #232123",
"X@ c #D3D4D3",
"X# c #D2D2D2",
"X$ c #D0D0D0",
"X% c #CECECE",
"X& c #CCCCCC",
"X* c #CADDEB",
"X= c #37617F",
"X- c #242A31",
"X; c #CACACA",
"X: c #C8DBE9",
"X> c #90B7D3",
"X, c #817F7F",
"X< c #3F7EAB",
"X1 c #548FB9",
"X2 c #355873",
"X3 c #7D7B7B",
"X4 c #C2C2C2",
"X5 c #4B8CBA",
"X6 c #C0C0C0",
"X7 c #D4E4EE",
"X8 c #81AECE",
"X9 c #659CC3",
"X0 c #787576",
"Xq c #4788B6",
"Xw c #252C35",
"Xe c #757373",
"Xr c #BABABA",
"Xt c #FCFDFE",
"Xy c #B6B6B6",
"Xu c #C4D9E8",
"Xi c #706D6E",
"Xp c #8CB5D2",
"Xa c #70A3C7",
"Xs c #8BB5D1",
"Xd c #5491BC",
"Xf c #5391BB",
"Xg c #282424",
"Xh c #272223",
"Xj c #6C696A",
"Xk c #2F4659",
"Xl c #6B6969",
"Xz c #407BA5",
"Xx c #6A6768",
"Xc c #E4E3E3",
"Xv c #3E79A3",
"Xb c #231E1F",
"Xn c #221E1E",
"Xm c #E2E1E1",
"XM c #211C1D",
"XN c #EBF2F7",
"XB c #201C1C",
"XV c #CFE0EC",
"XC c #4588B7",
"XZ c #B3CEE1",
"XA c #366384",
"XS c #5F98C0",
"XD c #4386B5",
"XF c #DEDDDD",
"XG c #2B3D4B",
"XH c #615F5F",
"XJ c #5F5D5D",
"XK c #5E5B5C",
"XL c #DCE9F2",
"XP c #407DA8",
"XI c #86B1CF",
"XU c #D4D3D3",
"XY c #3A698B",
"XT c #3E7BA6",
"XR c #232022",
"XE c #545152",
"XW c #999899",
"XQ c #79AACC",
"X! c #524F50",
"X~ c #CCCDCB",
"X^ c #3D749B",
"X/ c #93BAD5",
"X( c #77A8CA",
"X) c #37607E",
"X_ c #5B96BF",
"X` c #3F84B4",
"X' c #CAC9C9",
"X] c #C6C5C5",
"X[ c #3F7DAA",
"X{ c #F2F7FA",
"X} c #C2C1C1",
"X| c #212023",
"o  c #9EC1D9",
"o. c #444142",
"oX c #3F78A0",
"oo c #90B8D5",
"oO c #FEFEFF",
"o+ c #E2ECF4",
"o@ c #2B3A47",
"o# c #25262A",
"o$ c #B1AFB0",
"o% c #28313A",
"o& c #221D1D",
"o* c #262F38",
"o= c #629BC2",
"o- c #302D2E",
"o; c #6199C1",
"o: c #201B1B",
"o> c #4587B6",
"o, c #F0F0F1",
"o< c #2D3E4C",
"o1 c #2E2B2C",
"o2 c #4385B4",
"o3 c #A8A7A7",
"o4 c #A7A5A6",
"o5 c #3D7197",
"o6 c #4183B2",
"o7 c #4083B1",
"o8 c #A5A3A4",
"o9 c #3B6F95",
"o0 c #5290BC",
"oq c #A4C4DB",
"ow c #E9F1F7",
"oe c #4387B7",
"or c #E7EFF5",
"ot c #CBDDEA",
"oy c #4185B5",
"ou c #5B95BE",
"oi c #3F83B3",
"op c #939192",
"oa c #929191",
"os c #2B3743",
"od c #4C4849",
"of c #2A3742",
"og c #F4F8FB",
"oh c #D8E6F0",
"oj c #4C8CB9",
"ok c #211F22",
"ol c #CFD0D0",
"oz c #444041",
"ox c #262C34",
"oc c #413E3E",
"ov c #403C3D",
"ob c #3B739B",
"on c #858384",
"om c #FFFFFF",
"oM c #E3EDF4",
"oN c #5995BF",
"oB c #3E3A3B",
"oV c #C7DBE9",
"oC c #2F4B61",
"oZ c #5793BD",
"oA c #3C3839",
"oS c #2A3945",
"oD c #7E7D7D",
"oF c #345873",
"oG c #363233",
"oH c #7B797A",
"oJ c #EFF4F9",
"oK c #EEF4F8",
"oL c #F3F3F3",
"oP c #9ABED7",
"oI c #4788B7",
"oU c #629AC1",
"oY c #ACAAAA",
"oT c #F1F1F1",
"oR c #EFEFEF",
"oE c #737172",
"oW c #EDEDED",
"oQ c #A9C9DF",
"o! c #FBFDFE",
"o~ c #EBEBEB",
"o^ c #DFEBF3",
"o/ c #4581AB",
"o( c #6F6D6E",
"o) c #EAE9EA",
"o_ c #E9E9E9",
"o` c #C1D7E6",
"o' c #E7E7E7",
"o] c #E6E7E6",
"o[ c #E5E5E5",
"o{ c #3F7BA5",
"o} c #242021",
"o| c #E3E3E3",
"O  c #3E79A4",
"O. c #221E1F",
"OX c #26303A",
"Oo c #9C9A9A",
"OO c #E1E1E1",
"O+ c #201C1D",
"O@ c #4488B7",
"O# c #DFDFDF",
"O$ c #7BAACC",
"O% c #356384",
"O& c #1E1A1B",
"O* c #4386B6",
"O= c #4286B5",
"O- c #95BAD5",
"O; c #DDDDDD",
"O: c #1C1819",
"O> c #DBDBDB",
"O, c #D9D9D9",
"O< c #D7D7D7",
"O1 c #417FAA",
"O2 c #DAE7F1",
"O3 c #F5F9FB",
"O4 c #D5D5D5",
"O5 c #242224",
"O6 c #D4D3D4",
"O7 c #85B1CF",
"O8 c #D3D3D3",
"O9 c #699FC4",
"O0 c #4D8DB9",
"Oq c #222022",
"Ow c #34556F",
"Oe c #D1D1D1",
"Or c #D0CFD0",
"Ot c #8A8888",
"Oy c #CFCFCF",
"Ou c #CDCDCD",
"Oi c #CCCDCC",
"Op c #CADEEB",
"Oa c #E5EEF5",
"Os c #C9DCEA",
"Od c #ADCADF",
"Of c #C8DCE9",
"Og c #91B8D4",
"Oh c #5994BE",
"Oj c #3D82B3",
"Ok c #5894BD",
"Ol c #3C82B2",
"Oz c #4181AD",
"Ox c #3B3737",
"Oc c #C5C5C5",
"Ov c #293643",
"Ob c #3E7DAA",
"On c #C1C1C1",
"Om c #353131",
"OM c #D4E3EE",
"ON c #B8D1E3",
"OB c #BFBFBF",
"OV c #9CBFD8",
"OC c #80ADCD",
"OZ c #649BC2",
"OA c #4889B7",
"OS c #BDBDBD",
"OD c #2E292A",
"OF c #4283B1",
"OG c #B7B7B7",
"OH c #4183B0",
"OJ c #5794BF",
"OK c #A7C6DC",
"OL c #365B77",
"OP c #8BB4D1",
"OI c #282324",
"OU c #272323",
"OY c #6C6A6A",
"OT c None",
/* pixels */
"  oToToToT L.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h.h LoToToToT  ",
"o,.joToToToToToToToToToToToToToToToToToToToT.h.h.h.hoToToToToToToToToToToToToToToToToToToToT.j.j",
".j.j.j.j.j.j.j.j.j.j.j.j.j.j.j.j.joToLoLoR.D.~ > >.~.DoRoLoLoT.j.j.j.j.j.j.j.j.j.j.j.j.j.j.j.j.j",
"oRoRoRoRoRoRoRoRoRoRoRoRoRoRoRoT.hXcOBoaXjX!oz c cozX!XjoaOBXc.hoToRoRoRoRoRoRoRoRoRoRoRoRoRoRoR",
".l.l.l.l.l.l.l.l.l.l.l.l.loR.j <.'X! Y.P.To: $ J J $o:.T.P YX!.' <.joR.l.l.l.l.l.l.l.l.l.l.l.l.l",
".l.l.l.l.l.l.l.l.l.l.l.l.jXm.&oz + $o& 3.x OoSXGXGoS O.x 3o& $ +oz.&Xm.j.l.l.l.l.l.l.l.l.l.l.l.l",
"oWoWoWoWoWoWoWoWoWoWoWoR uXK X $XRo% yXA.qo/.fX1X1.fo/.qXA yo%XR $ XXK uoRoWoWoWoWoWoWoWoWoWoWoW",
".c.c.c.c.c.c.c.c.c.coW Z z $ {os eXTo0..oQX*XLoMoMXLOpoQ..o0XT eos { $ z ZoW.c.c.c.c.c.c.c.c.c.c",
"o~o~o~o~o~o~o~o~o~.co3.p $.(X2X[OJ FOM !Of 0.d wOg.d 0Os.mOM FOJObX2.( $.po3.co~o~o~o~o~o~o~o~o~",
".n.n.n.n.n.n.n.noW VoGXMoso9XC G.N.!.^XfXD tOjOlOlOj tXDXd.^.% 1O$O@o9osXMoG VoW.n.n.n.n.n.n.n.n",
".n.n.n.n.n.n.n.c qo.XBo<XvX5 No oUO0 fOPXpXpXpXpXpXpXpXpOP ( NOdo^OV.sXvo<XBo. q.c.n.n.n.n.n.n.n",
"o_o_o_o_o_o_.M.L @ $o@o{.s.^.Z & t.* ~omomomomomomomomomomomom.toO.b _ D.Jo@ $ @.Lo)o_o_o_o_o_o_",
".C.C.C.C.C.Co~o8Xg kX^oeoZXf._XDXD 0omomomomomomomomomomomomomomomom.b #XCX^ kXgo8o~.C.C.C.C.C.C",
"o'o'o'o'o'.CO>.$okX=oeXDo>O=XD./Xd.momomomomomomomomomomomomomom pX7.NOK 'oeX=ok.$O>.Co'o'o'o'o'",
" ]o'o'o'.So_ TXh.o nXDXDXDXDXD.; %.bomomomomomomomomomomomomoOo`O9ojo>XDXDXD n.oXh To_ ]o'o'o'.S",
".D.D.D.D.Do| SX|XY.+XDXDXDXDXDXDXZomomomomomomomomomomomomom.4Xd.;O=XDXDXDXD.+XYX| So|.D.D.D.D.D",
"o[o[o[o[.D 5OxOvOzO*XDXDXDXD =oZo+omomomomomomomomomomomomomoP.;XDXDXDXDXDXDO*OzOvOx 5o]o[o[o[o[",
".H.H.H.Ho' POU }oeXDXDXDXDXD.;X8o!omomomomomomomomomomomom.bX(.;XDXDXDXDXDXDXDoe }OU Po'.H.H.H.H",
"o|o|o|o|.DOt.5XO.+XDXDXDXDXD &ONomomomomomomomomomomomomom.2.7._XDXDXDXDXDXDXD.+XO.5Ot.Do|o|o|o|",
"o|o|o|o|o|Xi : j.WXDXDXDXD = rOaomomomomomomomomomomomomom AXS._XDXDXDXDXDXDXD.W j :Xio|o|o|o|o|",
".L.L.L.L.I RXwXP.WXDXDXDXD.;XI momomomomomomomomomomomomomXN.=._XDXDXDXDXDXDXD.WXPXw R.I.L.L.L.L",
"OOOOOOOOO; [OX.<O*XDXDXDXD IXoomomomomomomomomomomomomomom.UX_._XDXDXDXDXDXDXDO*.<OX [O;OOOOOOOO",
".I.I.I.IO; )o*O1O*XDXDXD._.).Romomomomomog ~omomomomomomom.UX_._XDXDXDXDXDXDXDO*O1o* )O;.I.I.I.I",
"O#O#O#O#O# KX-Xz.WXDXDXD.;XsoOomomomomom vowomomomomomomom.UX_._XDXDXDXDXDXDXD.WXzX- KO#O#O#O#O#",
"O#O#O#O#.  g Co5oeXDXDXDXq.Nomomomomom ,X>oromomomomomomom.UX_._XDXDXDXDXDXDXDoeo5 C gOOO#O#O#O#",
".~.~.~.~OO.- {X).XXDXD._o; HomomomomomohO9.Romomomomomomom.UX_._XDXDXDXDXDXDXD.XX) {.-OO.~.~.~.~",
"O;O;O;O;O#XyOD .o2XDXD.;Ogomomomomomom / r.Uomomomomomomom.UX_._XDXDXDXDXDXDXDo2 .ODXyO#O;O;O;O;",
".`.`.`.`O;Oeod.:oX.WXDOAoVomomomomomO3XaOk.Uomomomomomomom.UX_._XDXDXDXDXDXD.WoX.:odOeO;.`.`.`.`",
"O>O>O>O>O>O;X,.POw.W._ doJomomomomomOMoj r.Uomomomomomomom.UX_._XDXDXDXDXDXD.WOw.PX,O;O>O>O>O>O>",
"O>O>O>O>O>O;XrOmox.0 9X8Xtomomomomom.6X`ou.Uomomomomomomom.UX_._XDXDXDXDXDoe.0oxOmXrO;O>O>O>O>O>",
".].].].].].]O,.z JXkOH.VotomomomomX{ 2oiou.Uomomomomomomom.UX_._XDO= &O0 &OFXk J.zO,.].].].].].]",
"O,O,O,O,O,O,O>OS.yOq.i._OZ ^omomom.E.9._ou.Uomomomomomomom.UX_._._.9.ZXdO=.iOq.yOSO>O,O,O,O,O,O,",
".{.{.{.{.{.{.{.].,.A BX)oyXXO2omom.Q.;._ou.Uomomomomomomom.UOh._ dO-X9O=X) BOI.,.].{.{.{.{.{.{.{",
"O<O<O<O<O<O<O<.{O8o(Xno#OLo7.YXuX O7oIoiOk.Romomomomomomom HOCoqOdo=o6OLo#Xno(O8.{O<O<O<O<O<O<O<",
"O<O<O<O<O<O<O<O<.{X'XJ.PO5.[O  iOgXVX:OVXsoKomomomomomomom.bOMX/.1O .[O5.PXJX'.{O<O<O<O<O<O<O<O<",
".|.|.|.|.|.|.|.|.|.}X]XH.KXn.G eX<oN.e 8 6 Qomomomom.bXN.roo xX< e.GXn.KXHX].}.|.|.|.|.|.|.|.|.|",
"O4O4O4O4O4O4O4O4O4O4O<X;Xe.vXBX+ofoFob 7.@XQ W | | WXQ.@ 7oboFofX+XB.vXeX;O<O4O4O4O4O4O4O4O4O4O4",
"X.X.X.X.X.X.X.X.X.X.X.O4X#XW sO. J.K.xo@oC `O%.8.8O% `oCo@.x.K JO. sXWX#O4X.X.X.X.X.X.X.X.X.X.X.",
"O8O8O8O6O8XUXUO8O8XUXUO8X..|OnX,oc.F $ Jo&XbXRO5O5XRXbo& J $.FocX,On.|X.O8XUX@X@O8.3O8O8O8O8O8X@",
"O8O8O8O8O8O8O8O8O8O8O8O8O8O8X.X. aop ; c Eo}.PXMXM.Po} E c ;op aX.X.O8O8O8O8O8O8O8O8O8O8O8O8O8O8",
"X#X#X#X#X#X#X#X#X#X#X#X#X#X#X#X#O8O4X$X6 P.-onX3X3on.- PX6X$O4O8X#X#X#X#X#X#X#X#X#X#X#X#X#X#X#X#",
"OeOeOeOeOeOeOeOeOeOeOeOeOeOeOeOeOeOeOeO8X4OGOnOcOcX} MOSX#OeOeOeOeOeOeOeOeOeOeOeOeOeOeOeOeOeOeOe",
"X$X$X$X$X$X$X$X$X$X$X$X$X$X$X$X$X$X$X$O8ono-oAov.w.u.koEX#X$X$X$X$X$X$X$X$X$X$X$X$X$X$X$X$X$X$X$",
"X$X$X$X$X$X$X$X$X$olX$X$X$X$X$X$X$X$X$X#oD l.>o1O+.P.T.BOeX$X$X$X$X$X$X$OrOrX$X$X$X$X$X$X$X$X$X$",
"OyOyOyOyOyOyOyOyOyOyOyOyOyOyOyOyOyOyOyX#oHXEXFoBO&.TO:OYX$OyOyOyOyOyOyOyOyOyOyOyOyOyOyOyOyOyOyOy",
"X%X%X%X%X%X%X%X%X%X%X%X%X%X%X%X%X%X%X%Oy POo.CX0 -Xx.g TOyX%X%X%X%X%X%X%X%X%X%X%X%X%X%X%X%X%X%X%",
"X%X%OuOuOuOuOuOuOuOuOuOuOuOuOuOuOuOuOuX% oo$.h boYo4.O UX%OuOuOuOuOuOuOuOuOuOuOuOuOuOuOuOuOuX%X%",
"  Ou.#OuOuOiX&X&X&X&X&X&X&X&X&X&X&X&X&Oy.a 4 * h.K.KO&XlX%X&X&X&X&X&X&X&X&X&X&X&X&X&X&OuOuX~Ou  "
};
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.TH MUPDF 1 "Jan 12, 2021"
.\" Please adjust this date whenever revising the manpage.
.\" no hyphenation
.nh
.\" adjust left
.ad l

.SH NAME
mupdf \- MuPDF is a lightweight PDF viewer written in portable C

.SH SYNOPSIS
.B mupdf
.RI [ options ] " file" [ page_number ]

.SH DESCRIPTION
.B MuPDF
is a document viewer that can show
.B PDF,
.B XPS,
.B EPUB,
.B XHTML,
.B CBZ,
and various image formats such as
.B PNG,
.B JPEG,
.B GIF,
and
.B TIFF.

.SH OPTIONS
A description of each of the supported options is included below.

.TP
.B \-p password
Uses the given password to open an encrypted PDF file.
The password is tried both as user and owner password.
.TP
.B \-r resolution
Changes the initial zoom level, specified as the resolution in dpi.
The default value is 72.
.TP
.B \-A bits
Changes the anti-aliasing quality, specified as a number of bits between 0
(off) and 8 (best).
The default value is 8.
.TP
.B \-C RRGGBB
Sets the full-page tint using hexadecimal color syntax.
The default value is FFFAF0.
.TP
.B \-W width
Page width in points for EPUB layout.
.TP
.B \-H height
Page height in points for EPUB layout.
.TP
.B \-S size
Font size in points for EPUB layout.
.TP
.B \-U CSS-file
User style sheet for EPUB layout.

.SH MOUSE BEHAVIOR

.TP
.B Left mouse button click
A left click on a hyper link follows the link.
In presentation mode advances to the next page.
.TP
.B Right mouse button click
In presentation mode goes back to the previous page.
.TP
.B Left mouse button drag
Pan the page.
Panning beyond the bottom or top
edge will go to the next or previous page.
.TP
.B Right mouse button drag
Select text in an area.
On X11, the selected text
can be pasted in another application with a middle click.
Press
.B Ctrl+C
to copy the selected text to the clipboard.
On Windows, the selected text will automatically be copied
to the clipboard.
.TP
.B Scroll wheel
Pan page up or down.
Does not change page when reaching the bottom or top edge.
.TP
.B Shift + Scroll wheel
Pan page left or right.
.TP
.B Control + Scroll wheel
Zoom in or out.

.SH KEY BINDINGS

.PP
Page navigation:
.TP
.B . pgdn space
Go to the next page.
.TP
.B , pgup b
Go to the previous page.
.TP
.B 123g
Go to page 123.
.TP
.B g, G
Go to the first or last page.
.TP
.B m
Mark current page for snap back.
Up to 256 pages can be marked.
.TP
.B t
Pop back to the latest mark.
.TP
.B [0\(en9]m
Save the current page number in the numbered register.
.TP
.B [0\(en9]t
Go to the page saved in the numbered register.

.PP
Zooming and rotating:
.TP
.B +, \-
Zoom in or out.
.TP
.B W, H
Zoom page to exactly fit width/height of window.
.TP
.B Z
Zoom page to fit either to width or height of window.
.TP
.B z
Reset zoom level.
.TP
.B [, ]
Rotate page left (counter-clockwise) or right (clockwise).
.TP
.B w
Shrinkwrap window to fit the page.
.TP
.B f
Toggles fullscreen mode.

.PP
Panning:
.TP
.B h, left, j, k, l, right
Pan page left, down, up, or right.

.PP
Searching:
.TP
.B /, ?
Search for text forwards or backwards.
.TP
.B n, N
Find the next/previous search result.

.PP
Miscellaneous:
.TP
.B <, >
Increase/decrease EPUB/XHTML font size.
.TP
.B r
Reload file.
.TP
.B p
Toggle presentation mode.
.TP
.B c
Toggle between color and grayscale rendering.
.TP
.B C
Toggle full-page color tinting.
.TP
.B I
Toggle between normal and inverted color rendering.
.TP
.B E
Toggle ICC color mode.
.TP
.B e
Toggle spot color mode.
.TP
.B A
Set bit of anti-aliasing to use. The default is 8.
0 means no anti-aliasing,
9 means no anti-aliasing, centre-of-pixel rule,
10 means no anti-aliasing, any-part-of-a-pixel rule.
.TP
.B P
Show page number and total number of pages.
.TP
.B S
Save updated document file.
.TP
.B q
Quit.

.SH SIGNALS

.TP
.B SIGHUP
Sending a \fBSIGHUP\fR signal to the mupdf process will also cause the viewed
file to be reloaded automatically, for use in e.g.\& build scripts.

.SH SEE ALSO
.BR mutool (1).

.SH AUTHOR
MuPDF is Copyright 2006\(en2021 Artifex Software, Inc.
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.TH "MUTOOL" "1" "January 12, 2016"
.\" Please adjust this date whenever revising the manpage.
.\" no hyphenation
.nh
.\" adjust left
.ad l

.SH NAME
mutool \- all purpose tool for dealing with PDF files

.SH SYNOPSIS
mutool <sub-command> [options]

.SH DESCRIPTION
mutool is a tool based on MuPDF for dealing with document files in various manners.
There are several sub commands available, as described below.

.SH DRAW
mutool draw [options] file [pages]
.PP
The draw command will render a document to image files,
convert to another vector format, or extract the text content.
.PP
The supported input document formats are: pdf, xps, cbz, and epub.
.PP
The supported output image formats are: pbm, pgm, ppm, pam, png, pwg, pcl and ps.
The supported output vector formats are: svg, pdf, and debug trace (as xml).
The supported output text formats are: plain text, html, and structured text (as xml).
.TP
.B \-p password
Use the specified password if the file is encrypted.
.TP
.B \-o output
The output format is inferred from the output filename.
Embed %d in the name to indicate the page number (for example: "page%d.png").
Printf modifiers are supported, for example "%03d".
If no output is specified, the output will go to stdout.
.TP
.B \-F format
Enforce a specific output format. Only necessary when outputting to stdout
since normally the output filename is used to infer the output format.
.TP
.B \-R angle
Rotate clockwise by given number of degrees.
.TP
.B \-r resolution
Render the page at the specified resolution.
The default resolution is 72 dpi.
.TP
.B \-w width
Render the page at the specified width (or, if the -r flag is used,
render with a maximum width).
.TP
.B \-h height
Render the page at the specified height (or, if the -r flag is used,
render with a maximum height).
.TP
.B \-f
Fit exactly; ignore the aspect ratio when matching specified width/heights.
.TP
.B \-B bandheight
Render in banded mode with each band no taller than the given height. This uses
less memory during rendering. Only compatible with pam, pgm, ppm, pnm and png
output formats. Banded rendering and md5 checksumming may not be used at the
same time.
.TP
.B \-W width
Page width in points for EPUB layout.
.TP
.B \-H height
Page height in points for EPUB layout.
.TP
.B \-S size
Font size in points for EPUB layout.
.TP
.B \-U filename
User CSS stylesheet for EPUB layout.
.TP
.B \-c colorspace
Render in the specified colorspace.
Supported colorspaces are: mono, gray, grayalpha, rgb, rgbalpha, cmyk, cmykalpha.
Some abbreviations are allowed: m, g, ga, rgba, cmyka.
The default is chosen based on the output format.
.TP
.B -G gamma
Apply gamma correction.
Some typical values are 0.7 or 1.4 to thin or darken text rendering.
.TP
.B -I
Invert colors.
.TP
.B \-s [mft5]
Show various bits of information:
.B m
for glyph cache and total memory usage,
.B f
for page features such as whether the page is grayscale or color,
.B t
for per page rendering times as well statistics, and
.B 5
for md5 checksums of rendered images that can be used to check if rendering has
changed.
.TP
.B \-A bits
Specify how many bits of anti-aliasing to use. The default is 8.
.TP
.B \-D
Disable use of display lists. May cause slowdowns, but should reduce
the amount of memory used.
.TP
.B \-i
Ignore errors.
.TP
.B \-L
Low memory mode (avoid caching objects by clearing cache after each page).
.TP
.B \-P
Run interpretation and rendering at the same time.
.TP
.B pages
Comma separated list of page numbers and ranges (for example: 1,5,10-15,20-N), where the character N denotes the last page.
If no pages are specified, then all pages will be rendered.

.SH CLEAN
mutool clean [options] input.pdf [output.pdf] [pages]
.PP
The clean command pretty prints and rewrites the syntax of a PDF file.
It can be used to repair broken files, expand compressed streams, filter
out a range of pages, etc.
.PP
If no output file is specified, it will write the cleaned PDF to "out.pdf"
in the current directory.
.TP
.B \-p password
Use the specified password if the file is encrypted.
.TP
.B \-g
Garbage collect objects that have no references from other objects.
Give the option twice to also renumber all objects and compact the cross reference table.
Give it three times to also merge and reuse duplicate objects.
Give it four times to also merge and reuse duplicate streams.
.TP
.B \-s
Rewrite content streams.
.TP
.B \-d
Decompress streams. This will make the output file larger, but provides
easy access for reading and editing the contents with a text editor.
.TP
.B \-l
Linearize output. Create a "Web Optimized" output file.
.TP
.B \-i
Toggle decompression of image streams. Use in conjunction with -d to leave
images compressed.
.TP
.B \-f
Toggle decompression of font streams. Use in conjunction with -d to leave
fonts compressed.
.TP
.B \-a
ASCII Hex encode binary streams. Use in conjunction with -d and -i or -f to
ensure that although the images and/or fonts are compressed, the resulting
file can still be viewed and edited with a text editor.
.TP
.B \-z
Deflate uncompressed streams.
If combined with -d, any decompressed streams will be recompressed.
If combined with -a, the streams will also be hex encoded after compression.
.TP
.B pages
Comma separated list of page numbers and ranges (for example: 1,5,10-15,20-N), where the character N denotes the last page.
If no pages are specified, then all pages will be included.

.SH EXTRACT
mutool extract [options] file.pdf [object numbers]
.PP
The extract command can be used to extract images and font files from a PDF.
If no object numbers are given on the command line, all images and fonts
will be extracted.
.TP
.B \-p password
Use the specified password if the file is encrypted.
.TP
.B \-r
Convert images to RGB when extracting them.

.SH INFO
mutool info [options] file.pdf [pages]
.PP
The info command lists the resources used on each page in a PDF file.
The default is to list all resource types, but if one
or more flags are given, only the flagged types will be shown.
.TP
.B \-p password
Use the specified password if the file is encrypted.
.TP
.B -F
List fonts.
.TP
.B -I
List images.
.TP
.B -M
List page dimensions.
.TP
.B -S
List shadings.
.TP
.B -P
List patterns.
.TP
.B -X
List form and postscript XObjects.
.TP
.B pages
Comma separated list of page numbers and ranges (for example: 1,5,10-15,20-N), where the character N denotes the last page.
If no pages are specified, then all pages will be included.

.SH CREATE
mutool create [-o output.pdf] [options] page1.txt [page2.txt ...]
.PP
The create command creates a new PDF file with the contents created
from one or more input files containing graphics commands.
.TP
.B \-o output
If no output file is specified, it will write the created PDF to "out.pdf"
in the current directory.
.TP
.B page.txt
A page is created for each input file, with the contents of the file copied
into the content stream. Special comments in the input files are parsed to
define the page dimensions and font and image resources:
.PP
%%MediaBox 0 0 500 800
.br
%%Rotate 90
.br
%%Font Tm Times-Roman
.br
%%Font Fn0 path/to/font/file.ttf
.br
%%Image Im0 path/to/image.png
.TP
.B \-O
Comma separated list of format specific output options:
.IP
.B decompress
.br
Decompress all object streams.
.IP
.B compress
.br
Compress all object streams.
.IP
.B compress-fonts
.br
Compress object streams for embedded fonts.
.IP
.B compress-images
.br
Compress object streams for images.
.IP
.B ascii
.br
Encode object streams using ASCII hex encoding.
.IP
.B pretty
.br
Pretty-print objects with indentation.
.IP
.B linearize
.br
Optimize document for progressive loading in viewers.
.IP
.B sanitize
.br
Clean up graphics command in content streams.
.IP
.B garbage[=compact|deduplicate]
.br
Garbage collect unused objects. With
.B compact
the cross-reference table will also be compacted. With
.B deduplicate
duplicate objects will also be recombined.

.SH PAGES
mutool pages [options] input.pdf [pages ...]
.PP
The pages command dumps information about the size and orientation
of pages within the document.
.TP
.B \-p password
Use the specified password if the file is encrypted.
.TP
.B pages
Comma separated list of page numbers and ranges (for example: 1,5,10-15,20-N), where the character N denotes the last page.
If no pages are specified, then all pages will be included.

.SH POSTER
mutool poster [options] input.pdf [output.pdf]
.PP
The poster command splits each page into tiles, and puts each tile on
a page of its own. It's useful for printing a large page onto smaller
pieces of paper that can then be glued together to create a large poster.
.TP
.B \-p password
Use the specified password if the file is encrypted.
.TP
.B \-x factor
Split the page into this many horizontal pieces.
.TP
.B \-y factor
Split the page into this many vertical pieces.
.PP
The output will have x times y number of pages for each input page.

.SH SHOW
mutool show [options] file.pdf [object numbers ...]
.PP
The show command will print the specified objects and streams to stdout.
Streams are decoded and non-printable characters are represented
with a period by default.
.TP
.B \-p password
Use the specified password if the file is encrypted.
.TP
.B \-o file
Write output to file instead of stdout.
.TP
.B \-b
Print streams as binary data and omit the object header.
.TP
.B \-e
Print streams in their original encoded (or compressed) form.
.PP
Specify objects by number, or use one of the following special names:
.TP
.B 'xref'
Print the cross reference table.
.TP
.B 'trailer'
Print the trailer dictionary.
.TP
.B 'encrypt'
Print the encryption dictionary.
.TP
.B 'pagetree'
List the object numbers for every page.
.TP
.B 'grep'
Print all the objects in the file in a compact one-line format suitable for piping to grep.
.TP
.B 'outline'
Print the outline (table of contents).

.SH RUN
mutool run script.js [arguments]
.PP
Executes a Javascript program which has access to most of the features of the
MuPDF library. The command supports ECMAScript 5 syntax in strict mode. All of
the MuPDF constructors and function live in the global object, and the command
line arguments are accessible from the global argv object.
.PP
If invoke without any arguments, it will drop you into an interactive REPL
(read-eval-print-loop). On the interactive prompt, if you prefix a line with an
equal character it will automatically print the results of the line.
.PP
See the MuPDF documentation for details about the Javascript interfaces.

.SH CONVERT
mutool convert [options] file [pages]
.PP
The convert command is used to convert a file from one format to another.
.TP
.B \-p password
Use the specified password if the file is encrypted.
.TP
.B \-A bits
Specify how many bits of anti-aliasing to use. The default is 8.
.TP
.B \-W width
Page width in points for EPUB layout.
.TP
.B \-H height
Page height in points for EPUB layout.
.TP
.B \-S size
Font size in points for EPUB layout.
.TP
.B \-U filename
User CSS stylesheet for EPUB layout.
.TP
.B \-o output
The output format is inferred from the output filename.
Embed %d in the name to indicate the page number (for example: "page%d.png").
Printf modifiers are supported, for example "%03d".
If no output is specified, the output will go to stdout.
.TP
.B \-F format
Enforce a specific output format. Only necessary when outputting to stdout
since normally the output filename is used to infer the output format.
.TP
.B \-O
Comma separated list of format specific output options:

.SH MERGE
mutool merge [options] file1 [pages] file2 [pages] ...
.PP
The merge command is used to pick out pages from two or more files and merge
them in order into a new output file.
.TP
.B \-o output
The output filename.
.TP
.B \-O
See mutool create for details on this option.

.SH VERSION
mutool -v
.PP
Shows the MuPDF version used to build mutool.

.SH SEE ALSO
.BR mupdf (1),

.SH AUTHOR
MuPDF is Copyright 2006-2017 Artifex Software, Inc.
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MuPDF OpenGL Viewer








The OpenGL based viewer can read PDF, XPS, CBZ, EPUB, and FB2 documents.
It compiles on any platform that has a GLUT library.
The latest release builds on Linux, Windows, and MacOS.




Command Line Options





mupdf-gl [options] document [page]





			-p password



			The password needed to open a password protected PDF file.



			-r resolution



			Set the initial zoom level, specified as DPI. The default value is 72.



			-W width



			Set the page width in points for EPUB layout.



			-H height



			Set the page height in points for EPUB layout.



			-S size



			Set the default font size in points for EPUB layout.



			-U stylesheet



			Specify a CSS file containing user styles to load for EPUB layout.



			-X



			Ignore publisher styles for EPUB layout.



			-J



			Disable Javascript in PDF forms.



			-A level



			Set anti-aliasing level or pixel rendering rule.



			0: off



			2: 4 levels



			4: 16 levels



			8: 256 levels



			9: using centre of pixel rule



			10: using any part of a pixel rule



			-I



			Start in inverted color mode.



			-B hex-color



			Set black tint color (default 303030)



			-C hex-color



			Set white tint color (default FFFFF0)



			-Y factor



			Set UI scaling factor (default calculated from screen DPI).








Mouse Bindings





The middle mouse button (scroll wheel button) pans the document view.





The right mouse button selects a region and copies the marked text to the clipboard.




Key Bindings





Several commands can take a number argument entered before the key, to modify the command.
For example, to zoom to 150 dpi, type "150z".

			F1			Display help.



			i			Show document information.



			o			Show document outline.



			L			Highlight links.



			F			Highlight form fields.



			a			Show annotation editor.



			r			Reload document.



			S			Save document (only for PDF).



			q			Quit viewer.




			 



			<			Decrease E-book font size.



			>			Increase E-book font size.



			I			Toggle inverted color mode.



			C			Toggle tinted color mode.



			E			Toggle ICC color management.



			e			Toggle spot color emulation.



			A			Toggle anti-aliasing.




			 



			f			Toggle fullscreen.



			w			Shrinkwrap window to fit page.



			W			Fit page width to window.



			H			Fit page height to window.



			Z			Fit page size to window.



			[number] z			Set zoom resolution in DPI.



			+			Zoom in.



			-			Zoom out.



			[			Rotate counter-clockwise.



			]			Rotate clockwise.



			[arrows] or h, j, k, l			Pan page in small increments.




			 



			b			Smart move one screenful backward.



			[space]			Smart move one screenful forward.



			[comma] or [page up]			Go one page backward.



			[period] or [page down]			Go one page forward.



			[number] g			Go to page number.



			G			Go to last page.




			 



			m			Save current page to navigation history.



			t			Go back in navigation history.



			T			Go forward in navigation history.



			[number] m			Save current page in numbered bookmark.



			[number] t			Go to numbered bookmark.




			 



			/			Start searching forward.



			?			Start searching backward.



			n			Continue searching forward.



			N			Continue searching backward.
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mutool clean








The clean command pretty prints and rewrites the syntax of a PDF file.
It can be used to repair broken files, expand compressed streams,
filter out a range of pages, etc.





mutool clean [options] input.pdf [output.pdf] [pages]






If no output file is specified, it will write the cleaned PDF to
"out.pdf" in the current directory.




			 -p password



			 Use the specified password if the file is encrypted.




			 -g



			 Garbage collect objects that have no references from other
objects.  Give the option twice to renumber all objects and
compact the cross reference table.  Give it three times to merge
and reuse duplicate objects.




			 -s



			 Rewrite content streams.




			 -d



			 Decompress streams. This will make the output file larger, but
provides easy access for reading and editing the contents with a
text editor.




			 -l



			 Linearize output. Create a "Web Optimized" output file.




			 -i



			 Toggle decompression of image streams. Use in conjunction with
-d to leave images compressed.




			 -f



			 Toggle decompression of font streams. Use in conjunction with -d
to leave fonts compressed.




			 -a



			 ASCII Hex encode binary streams. Use in conjunction with -d and
-i or -f to ensure that although the images and/or fonts are
compressed, the resulting file can still be viewed and edited
with a text editor.




			 -z



			 Deflate uncompressed streams.  If combined with -d, any
decompressed streams will be recompressed.  If combined with -a,
the streams will also be hex encoded after compression.




			 pages



			 Comma separated list of page numbers and ranges to include.
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mutool convert








The 'mutool convert' command converts an input file into another format.





mutool convert [options] -o output input [pages]






The command line options are:




			input
	


			Input file name.
	The input can be any of the document formats supported by MuPDF: PDF, XPS, CBZ, unprotected EPUB, FB2, etc.



			[pages]
	


			Comma separated list of page ranges. The first page is "1", and the last page is "N". The default is "1-N".



			-p password
	


			Password to use for password protected PDF documents.








			-o filename
	


			The output file name.
	The output file name may have a "%d" in the path, which will be replaced with the page number.
	If there is no %d, the page number will be appended at the end of the file name for single page formats.



			-F format
	


			The output format. If missing, it is inferred from the output file name extension.
	See below for which formats are supported.



			-O options
	


			Comma separated list of output options.
	The set of available options varies depending on the output format.
	See below for details.








			-A bits
	


			Number of bits of anti-aliasing to use (0 to 10) when rendering to image based formats. The default is 8.
	0 means no anti-aliasing,
	9 means no anti-aliasing, centre-of-pixel rule,
	10 means no anti-aliasing, any-part-of-a-pixel rule.



			-W width
	


			Page width in points for EPUB layout.



			-H height
	


			Page height in points for EPUB layout.



			-S font-size
	


			Font size in points for EPUB layout.



			-U stylesheet.css
	


			File name of user style sheet for EPUB layout.



			-X
	


			Disable document styles for EPUB layout.









Image output






CBZ (comic book zip) is a multi-page image format.





The following single page image formats are also supported: PNG, PNM, PAM, PBM, PKM.
Each page is written to a separate file.





The output options (-O flag) for image formats are:




			rotate=N		


			Rotate rendered pages N degrees counter-clockwise.



			resolution=N		


			Set both X and Y resolution in pixels per inch.



			x-resolution=N	


			Set X resolution in pixels per inch.



			y-resolution=N	


			Set Y resolution in pixels per inch.



			width=N		


			Render pages to fit N pixels wide (ignore resolution options).



			height=N		


			Render pages to fit N pixels tall (ignore resolution options).



			colorspace=gray/rgb/cmyk	


			Render using specified colorspace (if output format supports it).



			alpha			


			Render pages with an alpha channel and transparent background (if output format supports it).









PDF output






With PDF output, we will create a new PDF file that matches the visual appearance.
The PDF output is still a work in progress, so some features may not work.





If the input is PDF, the output will have nothing in common except the visual appearance.
All bookmarks, annotations, forms, etc, will be thrown away. If you want to do a PDF to PDF
conversion, 'mutool clean' is a better tool to use.





The PDF output options are:




			decompress			


			 Decompress all streams (except compress-fonts/images).



			compress			


			 Compress all streams.



			compress-fonts		


			 Compress embedded fonts.



			compress-images		


			 Compress images.



			ascii			


			 ASCII hex encode binary streams.



			pretty			


			 Pretty-print objects with indentation.



			linearize			


			 Optimize for web browsers.



			sanitize			


			 Clean up graphics commands in content streams.



			garbage			


			 Garbage collect unused objects.



			garbage=compact		


			 ... and compact cross reference table.



			garbage=deduplicate		


			 ... and remove duplicate objects.









SVG output






SVG output is a single page format, so we will write one SVG file for each input page.





The SVG output options are:




			text=text		


			 Emit text as  elements (inaccurate fonts).



			text=path		


			 Emit text as  elements (accurate fonts).



			no-reuse-images	


			 Do not reuse images using <symbol> definitions.









Text output






Text output extracts the text of the page into a single output file.





The text output options are:




			preserve-ligatures		


			 Ligatures are passed through in their original form. If not activated ligatures are expanded into their constituent parts, e.g. the ligature ffi is expanded into three separate characters, f, f and i.



			preserve-whitespace		


			 Whitespace is passed through in its original form. If not activated any type of horizontal whitespace (including horizontal tabs) will be replaced with space characters of variable width.



			preserve-images		


			 Images will be stored in the structure text. The default is to ignore all images.



			inhibit-spaces		


			 Missing spaces will not be added where there are large gaps between characters. The default is to insert these missing spaces.



			dehyphenate			


			 Hyphens at the end of a line will be removed and the lines will be merged. The default is to leave the hyphens and not join lines.



			preserve-spans		


			 Text spans on the same line will not be merged. Each line will thus be a span of text with the same font, color and size.



			mediabox-clip		


			 Characters entirely outside the page's mediabox are ignored.
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mutool create








The create command creates a new PDF file with the contents created
from one or more input files containing graphics commands.





mutool create [-o output.pdf] [-O options] page1.txt [page2.txt ...]






If no output file is specified, it will write the created PDF to "out.pdf" in the current directory.





The -O argument is a comma separated list of options for writing the PDF file:




			 decompress



			 Decompress all object streams.




			 compress



			 Compress all object streams.




			 compress-fonts



			 Compress object streams for embedded fonts.




			 compress-images



			 Compress object streams for images.




			 ascii



			 Encode object streams using ASCII hex encoding.




			 pretty



			 Pretty-print objects with indentation.




			 linearize



			 Optimize document for progressive loading in viewers.




			 sanitize



			 Clean up graphics command in content streams.




			 garbage[=compact|deduplicate]



			 Garbage collect unused objects. With compact the cross-reference
table will also be compacted. With deduplicate duplicate objects
will also be recombined.









A page is created for each input file, with the contents of the
file copied into the content stream. Special comments in the
input files are parsed to define the page dimensions and font
and image resources:





%%MediaBox 0 0 500 800
%%Rotate 90
%%Image Im0 path/to/image.png






Font resources can be created by either giving the name of a standard PDF font, or by giving
the path to a font file. If a third argument is present and either "Greek" or "Cyrillic" the
font will be encoded using ISO 8859-7 or KOI8-U, respectively.





%%Font Tm Times-Roman
%%Font TmG Times-Roman Greek
%%Font TmC Times-Roman Cyrillic
%%Font Fn0 path/to/font/file.ttf
%%Font Fn1 path/to/font/file.ttf Cyrillic






CJK fonts can be created by passing a language tag for one of the 4 CID orderings:
zh-Hant, zh-Hans, ja, or ko (Traditional Chinese, Simplified Chinese, Japanese, Korean).
The CJK font will use the UTF-16 encoding.
A font file will not be embedded, so a PDF viewer will use a substitute font.





%%CJKFont Batang ko
%%CJKFont Mincho ja
%%CJKFont Ming zh-Hant
%%CJKFont Song zh-Hans






An example input file:





%%MediaBox 0 0 595 842
%%Font TmRm Times-Roman
%%Font Helv-C Helvetica Cyrillic
%%Font Helv-G Helvetica Greek
%%CJKFont Song zh-Hant
%%CJKFont Mincho ja
%%CJKFont Batang ko
%%Image I0 logo/mupdf-simplified-logo.png

% Draw an image.
q
480 0 0 480 50 250 cm
/I0 Do
Q

% Draw a triangle.
q
1 0 0 rg
50 50 m
100 200 l
200 50 l
f
Q

% Show some text.
q
0 0 1 rg
BT /TmRm 24 Tf 50 760 Td (Hello, world!) Tj ET
BT /Helv-C 24 Tf 50 730 Td <fac4d2c1d7d3d4d7d5cad4c521> Tj ET
BT /Helv-G 24 Tf 50 700 Td <eae1ebe7ecddf1e1> Tj ET
BT /Song 24 Tf 50 670 Td <4F60 597D> Tj ET
BT /Mincho 24 Tf 50 640 Td <3053 3093 306b 3061 306f> Tj ET
BT /Batang 24 Tf 50 610 Td <c548 b155 d558 c138 c694> Tj ET
Q
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mutool draw








The draw command will render a document to image files, convert to
another vector format, or extract the text content.





mutool draw [options] file [pages]






The supported input document formats are: pdf, xps, cbz, and epub.





The supported output image formats are: pbm, pgm, ppm, pam, png,
pwg, pcl and ps. The supported output vector formats are: svg, pdf,
and debug trace (as xml). The supported output text formats are: plain
text, html, and structured text (as xml or json).





Options:




			 -p password



			 Use the specified password if the file is encrypted.




			 -o output



			 The output format is inferred from the output filename. Embed
%d in the name to indicate the page number (for example:
"page%d.png"). Printf modifiers are supported, for example "%03d". If no
output is specified, the output will go to stdout.




			 -F format



			 Enforce a specific output format. Only necessary when outputting
to stdout since normally the output filename is used to infer
the output format.




			 -R angle



			 Rotate clockwise by given number of degrees.




			 -r resolution



			 Render the page at the specified resolution. The default
resolution is 72 dpi.




			 -w width



			 Render the page at the specified width (or, if the -r flag is
used, render with a maximum width).




			 -h height



			 Render the page at the specified height (or, if the -r flag is
used, render with a maximum height).




			 -f



			 Fit exactly; ignore the aspect ratio when matching specified
width/heights.




			 -B bandheight



			 Render in banded mode with each band no taller than the given
height. This uses less memory during rendering. Only compatible
with pam, pgm, ppm, pnm and png output formats. Banded rendering
and md5 checksumming may not be used at the same time.




			 -W width



			 Page width in points for EPUB layout.




			 -H height



			 Page height in points for EPUB layout.




			 -S size



			 Font size in points for EPUB layout.




			 -U filename



			 User CSS stylesheet for EPUB layout.




			 -c colorspace



			 Render in the specified colorspace. Supported colorspaces are:
mono, gray, grayalpha, rgb, rgbalpha, cmyk, cmykalpha. Some
abbreviations are allowed: m, g, ga, rgba, cmyka. The default
is chosen based on the output format.




			 -G gamma



			 Apply gamma correction. Some typical values are 0.7 or 1.4 to
thin or darken text rendering.




			 -I



			 Invert colors.




			 -s [mft5]



			 Show various bits of information: m for glyph cache and total
memory usage, f for page features such as whether the page is
grayscale or color, t for per page rendering times as well
statistics, and 5 for md5 checksums of rendered images that can
be used to check if rendering has changed.




			 -A bits



			 Specify how many bits of anti-aliasing to use. The default is 8.
0 means no anti-aliasing,
9 means no anti-aliasing, centre-of-pixel rule,
10 means no anti-aliasing, any-part-of-a-pixel rule.




			 -D



			 Disable use of display lists. May cause slowdowns, but should
reduce the amount of memory used.




			 -i



			 Ignore errors.




			 -L



			 Low memory mode (avoid caching objects by clearing cache after each page).




			 -P



			 Run interpretation and rendering at the same time.




			 pages



			 Comma separated list of page ranges. The first page is "1", and the last page is "N". The default is "1-N".
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mutool extract








The extract command can be used to extract images and font files from a PDF file.





mutool extract [options] file.pdf [object numbers]






Options:




			 -p password



			 Use the specified password if the file is encrypted.



			 -r



			 Convert images to RGB when extracting them.









If no object numbers are given on the command line, all images
and fonts will be extracted.
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mutool info








The 'mutool info' command shows info about the objects on pages in input file.
For each page the page object number is shown and then detailed information about
the desired objects.





mutool info [options] input [pages]






The command line options are:




			input
	


			Input PDF file name.



			[pages]
	


			Comma separated list of page ranges. The first page is "1", and the last page is "N". The default is "1-N".



			-p password
	


			Password to use for password protected PDF documents.








			-F
	


			List fonts used (name and object number).



			-I
	


			List images used (compression, size, bit depth, colorspace and object number).



			-M
	


			List page sizes used.



			-P
	


			List patterns used (type, pattern dictionary object numbers).



			-S
	


			List shading used (type and shading dictionary object number).



			-X
	


			List form and postscript objects used (type and shading dictionary object number).
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mutool merge








The merge command is used to pick out pages from two or more files and
merge them in order into a new output file.





mutool merge [options] file1 [pages] file2 [pages] ...






Options:




			 -o output



			 The output filename.



			 -O options



			 See mutool create for details on this option.
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mutool pages








The 'mutool pages' command prints out MediaBox, CropBox, etc. as well as Rotation
and UserUnit for each page given (or all if not specified).





mutool pages [options] input [pages]






The command line options are:




			input
	


			Input PDF file name.



			[pages]
	


			Comma separated list of page ranges. The first page is "1", and the last page is "N". The default is "1-N".



			-p password
	


			Password to use for password protected PDF documents.
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mutool poster








The 'mutool poster' command reads the input PDF file and for each page chops it up into
x by y pieces. Each piece becomes its own page in the output PDF file. This makes it
possible for each page to be printed upscaled and can then be merged into a large poster.





mutool poster [options] input output






The command line options are:




			-x decimation factor
	


			Pieces to horizontally divide each page into.




			-y decimation factor
	


			Pieces to vertically divide each page into.




			input
	


			Input PDF file name.



			output
	


			The output pdf file name.












Copyright © 2006-2021 Artifex Software Inc.






mupdf-1.21.1-source/docs/manual-mutool-run.html




mutool run








The 'mutool run' command executes a JavaScript program, which has access to most of the features of the MuPDF library.
The command supports ECMAScript 5 syntax in strict mode.
All of the MuPDF constructors and functions live in the global object, and the
command line arguments are accessible from the global 'scriptArgs' object.
The name of the script is in the global 'scriptPath' variable.





mutool run script.js [ arguments ... ]






If invoked without any arguments, it will drop you into an interactive REPL (read-eval-print-loop).





Example scripts






Create and edit PDF documents:




			pdf-create-lowlevel.js: Create PDF document from scratch using only low level functions.



			pdf-create.js: Create PDF document from scratch, using helper functions.



			pdf-merge.js: Merge pages from multiple PDF documents into one PDF file.









Graphics and the device interface:




			draw-document.js: Draw all pages in a document to PNG files.



			draw-device.js: Use device API to draw graphics and save as a PNG file.



			trace-device.js: Implement a device in JavaScript.









Advanced examples:




			create-thumbnail.js: Create a PDF from rendered page thumbnails.









JavaScript Shell






Several global functions that are common for command line shells are available:




			gc(report)



			Run the garbage collector to free up memory. Optionally report statistics on the garbage collection.



			load(fileName)



			Load and execute script in 'fileName'.



			print(...)



			Print arguments to stdout, separated by spaces and followed by a newline.



			quit()



			Exit the shell.



			read(fileName)



			Read the contents of a file and return them as a UTF-8 decoded string.



			readline()



			Read one line of input from stdin and return it as a string.



			require(module)



			Load a JavaScript module.



			write(...)



			Print arguments to stdout, separated by spaces.









Buffer






The Buffer objects are used for working with binary data.
They can be used much like arrays, but are much more efficient since they
only store bytes.




			new Buffer()



			Create a new empty buffer.



			readFile(fileName)



			Create a new buffer with the contents of a file.



			Buffer#length



			The number of bytes in the buffer.



			Buffer#[n]



			Read/write the byte at index 'n'. Will throw exceptions on out of bounds accesses.



			Buffer#writeByte(b)



			Append a single byte to the end of the buffer.



			Buffer#writeRune(c)



			Encode a unicode character as UTF-8 and append to the end of the buffer.



			Buffer#writeLine(...)



			Append arguments to the end of the buffer, separated by spaces, ending with a newline.



			Buffer#write(...)



			Append arguments to the end of the buffer, separated by spaces.



			Buffer#writeBuffer(data)



			Append the contents of the 'data' buffer to the end of the buffer.



			Buffer#save(fileName)



			Write the contents of the buffer to a file.









Matrices and Rectangles






All dimensions are in points unless otherwise specified.





Matrices are simply 6-element arrays representing a 3-by-3 transformation matrix as





/ a b 0 \
| c d 0 |
\ e f 1 /






This matrix is represented in JavaScript as [a,b,c,d,e,f].




			Identity



			The identity matrix, short hand for [1,0,0,1,0,0].



			Scale(sx, sy)



			Return a scaling matrix, short hand for [sx,0,0,sy,0,0].



			Translate(tx, ty)



			Return a translation matrix, short hand for [1,0,0,1,tx,ty].



			Concat(a, b)



			Concatenate matrices a and b. Bear in mind that matrix multiplication is not commutative.









Rectangles are 4-element arrays, specifying the minimum and maximum corners (typically
upper left and lower right, in a coordinate space with the origin at the top left with
descending y): [ulx,uly,lrx,lry].





If the minimum x coordinate is bigger than the maximum x coordinate, MuPDF treats the rectangle
as infinite in size.





Document and Page






MuPDF can open many document types (PDF, XPS, CBZ, EPUB, FB2 and a handful of image formats).




			new Document(fileName)



			Open the named document.



			Document#needsPassword()



			Returns true if a password is required to open this password protected PDF.



			Document#authenticatePassword(password)



			Returns true if the password matches.



			Document#getMetaData(key)



			Return various meta data information. The common keys are: "format", "encryption", "info:Author", and "info:Title".



			Document#layout(pageWidth, pageHeight, fontSize)



			Layout a reflowable document (EPUB, FB2, or XHTML) to fit the specified page and font size.



			Document#countPages()



			Count the number of pages in the document. This may change if you call the layout function with different parameters.



			Document#loadPage(number)



			Returns a Page object for the given page number. Page number zero (0) is the first page in the document.



			Document#loadOutline()



			Returns an array with the outline (table of contents).
In the array is an object for each heading with the property 'title', and a property 'page' containing the page number.
If the object has a 'down' property, it contains an array with all the sub-headings for that entry.



			Document#isPDF()



			Returns true if the document is a PDF document.








			setUserCSS(userStylesheet, usePublisherStyles)



			Set user styles and whether to use publisher styles when laying out reflowable documents.








			Page#bound()



			Returns a rectangle containing the page dimensions.



			Page#run(device, transform, skipAnnotations)



			Calls device functions for all the contents on the page, using the specified transform matrix.
The device can be one of the built-in devices or a JavaScript object with methods for the device calls.
The transform maps from user space points to device space pixels.
If skipAnnotations is true, ignore annotations.



			Page#toPixmap(transform, colorspace, alpha, skipAnnotations)



			Render the page into a Pixmap, using the transform and colorspace.
If alpha is true, the page will be drawn on a transparent background, otherwise white.



			Page#toDisplayList(skipAnnotations)



			Record the contents on the page into a DisplayList.



			Page#toStructuredText(options)



			Extract the text on the page into a StructuredText object.
The options argument is a comma separated list of flags: preserve-ligatures, preserve-whitespace, preserve-spans, and preserve-images.



			Page#search(needle)



			Search for 'needle' text on the page, and return an array with rectangles of all matches found.



			Page#getAnnotations()



			Return array of all annotations on the page.



			Page#getLinks()



			Return an array of all the links on the page.
Each link is an object with a 'bounds' property, and either a 'page' or 'uri' property,
depending on whether it's an internal or external link.



			Page#isPDF()



			Returns true if the page is from a PDF document.








			Annotation#bound()



			Returns a rectangle containing the location and dimension of the annotation.



			Annotation#run(device, transform)



			Calls device functions to draw the annotation.



			Annotation#toPixmap(transform, colorspace, alpha)



			Render the annotation into a Pixmap, using the transform and colorspace.



			Annotation#toDisplayList()



			Record the contents of the annotation into a DisplayList.



			Annotation#isPDF()



			Returns true if the annotation is from a PDF document.









StructuredText






StructuredText objects hold text from a page that has been analyzed and grouped into blocks, lines and spans.





			StructuredText#search(needle)



			Search the text for all instances of 'needle', and return an array with rectangles of all matches found.



			StructuredText#highlight(p, q)



			Return an array with rectangles needed to highlight a selection defined by the start and end points.



			StructuredText#copy(p, q)



			Return the text from the selection defined by the start and end points.









ColorSpace





			DeviceGray



			The default grayscale colorspace.



			DeviceRGB



			The default RGB colorspace.



			DeviceBGR



			The default RGB colorspace, but with components in reverse order.



			DeviceCMYK



			The default CMYK colorspace.



			ColorSpace#getNumberOfComponents()



			A grayscale colorspace has one component, RGB has 3, CMYK has 4, and DeviceN may have any number of components.









Pixmap






A Pixmap object contains a color raster image (short for pixel map).
The components in a pixel in the pixmap are all byte values, with the transparency as the last component.
A pixmap also has a location (x, y) in addition to its size; so that they can easily be used to represent
tiles of a page.




			new Pixmap(colorspace, bounds, alpha)



			Create a new pixmap. The pixel data is not initialized; and will contain garbage.



			Pixmap#clear(value)



			Clear the pixels to the specified value. Pass 255 for white, or undefined for transparent.



			Pixmap#bound()



			Return the pixmap bounds.



			Pixmap#getWidth()



			Pixmap#getHeight()



			Pixmap#getNumberOfComponents()



			Number of colors; plus one if an alpha channel is present.



			Pixmap#getAlpha()



			True if alpha channel is present.



			Pixmap#getStride()



			Number of bytes per row.



			Pixmap#getColorSpace()



			Pixmap#getXResolution()



			Pixmap#getYResolution()



			Image resolution in dots per inch.



			Pixmap#getSample(x, y, k)



			Get the value of component k at position x, y (relative to the image origin: 0, 0 is the top left pixel).



			Pixmap#saveAsPNG(fileName, saveAlpha)



			Save the pixmap as a PNG. Only works for Gray and RGB images.









DrawDevice






The DrawDevice can be used to render to a Pixmap; either by running a Page with it or by calling its methods directly.




			new DrawDevice(transform, pixmap)



			Create a device for drawing into a pixmap. The pixmap bounds used should match the transformed page bounds,
or you can adjust them to only draw a part of the page.









DisplayList and DisplayListDevice






A display list records all the device calls for playback later.
If you want to run a page through several devices, or run it multiple times for any other reason,
recording the page to a display list and replaying the display list may be a performance gain
since then you can avoid reinterpreting the page each time. Be aware though, that a display list
will keep all the graphics required in memory, so will increase the amount of memory required.




			new DisplayList(mediabox)



			Create an empty display list. The mediabox rect has the bounds of the page in points.



			DisplayList#run(device, transform)



			Play back the recorded device calls onto the device.



			DisplayList#toPixmap(transform, colorspace, alpha)



			Render display list to a pixmap. If alpha is true, it will render to a transparent background, otherwise white.



			DisplayList#toStructuredText(options)



			Extract the text in the display list into a StructuredText object.
The options argument is a comma separated list of flags: preserve-ligatures, preserve-whitespace, preserve-spans, and preserve-images.



			DisplayList#search(needle)



			Search the display list text for all instances of 'needle', and return an array with rectangles of all matches found.



			








			new DisplayListDevice(displayList)



			Create a device for recording onto a display list.









Device






All built-in devices have the methods listed below. Any function that accepts a device will also
accept a JavaScript object with the same methods. Any missing methods are simply ignored, so you
only need to create methods for the device calls you care about.





Many of the methods take graphics objects as arguments: Path, Text, Image and Shade.





The stroking state is a dictionary with keys for:



			startCap, dashCap, endCap:



			"Butt", "Round", "Square", or "Triangle".



			lineCap:



			Set startCap, dashCap, and endCap all at once.



			lineJoin:



			"Miter", "Round", "Bevel", or "MiterXPS".



			lineWidth:



			Thickness of the line.



			miterLimit:



			Maximum ratio of the miter length to line width, before beveling the join instead.



			dashPhase:



			Starting offset for dash pattern.



			dashes:



			Array of on/off dash lengths.









Colors are specified as arrays with the appropriate number of components for the color space.





The methods that clip graphics must be balanced with a corresponding popClip.




			Device#fillPath(path, evenOdd, transform, colorspace, color, alpha)



			Device#strokePath(path, stroke, transform)



			Device#clipPath(path, evenOdd, transform, colorspace, color, alpha)



			Device#clipStrokePath(path, stroke, transform)



			Fill/stroke/clip a path.








			Device#fillText(text, transform, colorspace, color, alpha)



			Device#strokeText(text, stroke, transform, colorspace, color, alpha)



			Device#clipText(text, transform)



			Device#clipStrokeText(text, stroke, transform)



			Fill/stroke/clip a text object.



			Device#ignoreText(text, transform)



			Invisible text that can be searched but should not be visible, such as for overlaying a scanned OCR image.








			Device#fillShade(shade, transform, alpha)



			Fill a shade (a.k.a. gradient). TODO: this details of gradient fills are not exposed to JavaScript yet.



			Device#fillImage(shade, transform, alpha)



			Draw an image. An image always fills a unit rectangle [0,0,1,1], so must be transformed to be placed and drawn at the appropriate size.



			Device#fillImageMask(shade, transform, colorspace, color, alpha)



			An image mask is an image without color. Fill with the color where the image is opaque.



			Device#clipImageMask(shade, transform)



			Clip graphics using the image to mask the areas to be drawn.








			Device#beginMask(area, luminosity, backdropColorspace, backdropColor)



			Device#endMask()



			Create a soft mask. Any drawing commands between beginMask and endMask are grouped and used as a clip mask.
If luminosity is true, the mask is derived from the luminosity (grayscale value) of the graphics drawn;
otherwise the color is ignored completely and the mask is derived from the alpha of the group.








			Device#popClip()



			Pop the clip mask installed by the last clipping operation.








			Device#beginGroup(area, isolated, knockout, blendmode, alpha)



			Device#endGroup()



			Push/pop a transparency blending group. Blendmode is one of the standard PDF blend modes: "Normal", "Multiply", "Screen", etc. See the PDF reference for details on isolated and knockout.








			Device#beginTile(areaRect, viewRect, xStep, yStep, transform)



			Device#endTile()



			Draw a tiling pattern. Any drawing commands between beginTile and endTile are grouped and then repeated across the whole page.
Apply a clip mask to restrict the pattern to the desired shape.








			Device#close()



			Tell the device that we are done, and flush any pending output.









Path






A Path object represents vector graphics as drawn by a pen. A path can be either stroked or filled, or used as a clip mask.




			new Path()



			Create a new empty path.



			Path#moveTo(x, y)



			Lift and move the pen to the coordinate.



			Path#lineTo(x, y)



			Draw a line to the coordinate.



			Path#curveTo(x1, y1, x2, y2, x3, y3)



			Draw a cubic bezier curve to (x3,y3) using (x1,y1) and (x2,y2) as control points.



			Path#closePath()



			Close the path by drawing a line to the last moveTo.



			Path#rect(x1, y1, x2, y2)



			Shorthand for moveTo, lineTo, lineTo, lineTo, closePath to draw a rectangle.



			Path#walk(pathWalker)



			Call moveTo, lineTo, curveTo and closePath methods on the pathWalker object to replay the path.









Text






A Text object contains text.




			new Text()



			Create a new empty text object.



			Text#showGlyph(font, transform, glyph, unicode, wmode)



			Add a glyph to the text object. Transform is the text matrix, specifying font size and glyph location. For example: [size,0,0,-size,x,y].
Glyph and unicode may be -1 for n-to-m cluster mappings.
For example, the "fi" ligature would be added in two steps: first the glyph for the 'fi' ligature and the unicode value for 'f';
then glyph -1 and the unicode value for 'i'.
WMode is 0 for horizontal writing, and 1 for vertical writing.



			Text#showString(font, transform, string)



			Add a simple string to the text object. Will do font substitution if the font does not have all the unicode characters required.



			Text#walk(textWalker)



			Call the showGlyph method on the textWalker object for each glyph in the text object.









Font






Font objects can be created from TrueType, OpenType, Type1 or CFF fonts.
In PDF there are also special Type3 fonts.




			new Font(fontName or fileName)



			Create a new font, either using a built-in font name or a filename.

The built-in standard PDF fonts are:
Times-Roman, Times-Italic, Times-Bold, Times-BoldItalic,
Helvetica, Helvetica-Oblique, Helvetica-Bold, Helvetica-BoldOblique,
Courier, Courier-Oblique, Courier-Bold, Courier-BoldOblique,
Symbol, and ZapfDingbats.

The built-in CJK fonts are referenced by language code: zh-Hant, zh-Hans, ja, ko.



			Font#getName()



			Get the font name.



			Font#encodeCharacter(unicode)



			Get the glyph index for a unicode character. Glyph zero (.notdef) is returned if the font does not have a glyph for the character.



			Font#advanceGlyph(glyph, wmode)



			Return advance width for a glyph in either horizontal or vertical writing mode.









Image






Image objects are similar to Pixmaps, but can contain compressed data.




			new Image(pixmap or fileName)



			Create a new image from a pixmap data, or load an image from a file.



			Image#getWidth()



			Image#getHeight()



			Image size in pixels.



			Image#getXResolution()



			Image#getYResolution()



			Image resolution in dots per inch.



			Image#getColorSpace()



			Image#toPixmap(scaledWidth, scaledHeight)



			Create a pixmap from the image. The scaledWidth and scaledHeight arguments are optional,
but may be used to decode a down-scaled pixmap.









Document Writer






Document writer objects are used to create new documents in several formats.




			new DocumentWriter(filename, format, options)



			Create a new document writer to create a document with the specified format and output options.
If format is null it is inferred from the filename extension. The options argument is a comma separated list
of flags and key-value pairs. See below for more details.



			DocumentWriter#beginPage(mediabox)



			Begin rendering a new page. Returns a Device that can be used to render the page graphics.



			DocumentWriter#endPage(device)



			Finish the page rendering.
The argument must be the same device object that was returned by the beginPage method.



			DocumentWriter#close()



			Finish the document and flush any pending output.









The output formats and options supported are the same as in the
mutool convert command.





PDFDocument and PDFObject






With MuPDF it is also possible to create, edit and manipulate PDF documents
using low level access to the objects and streams contained in a PDF file.
A PDFDocument object is also a Document object. You can test a Document object
to see if it is safe to use as a PDFDocument by calling document.isPDF().




			new PDFDocument()



			Create a new empty PDF document.



			new PDFDocument(fileName)



			Load a PDF document from file.



			PDFDocument#save(fileName, options)



			Write the PDF document to file.
The write options are a string of comma separated options (see the document writer options).









PDF Object Access






A PDF document contains objects, similar to those in JavaScript: arrays, dictionaries, strings, booleans, and numbers.
At the root of the PDF document is the trailer object; which contains pointers to the meta data dictionary and the
catalog object which contains the pages and other information.





Pointers in PDF are also called indirect references,
and are of the form "32 0 R" (where 32 is the object number, 0 is the generation, and R is magic syntax).
All functions in MuPDF dereference indirect references automatically.





PDF has two types of strings: /Names and (Strings). All dictionary keys are names.





Some dictionaries in PDF also have attached binary data. These are called streams, and may be compressed.




			PDFDocument#getTrailer()



			The trailer dictionary. This contains indirect references to the Root and Info dictionaries.



			PDFDocument#countObjects()



			Return the number of objects in the PDF. Object number 0 is reserved, and may not be used for anything.



			PDFDocument#createObject()



			Allocate a new numbered object in the PDF, and return an indirect reference to it.
The object itself is uninitialized.



			PDFDocument#deleteObject(obj)



			Delete the object referred to by the indirect reference.









PDFObjects are always bound to the document that created them.
Do NOT mix and match objects from one document with another document!




			PDFDocument#addObject(obj)



			Add 'obj' to the PDF as a numbered object, and return an indirect reference to it.



			PDFDocument#addStream(buffer, object)



			Create a stream object with the contents of 'buffer', add it to the PDF, and return an indirect reference to it. If object is defined, it will be used as the stream object dictionary.



			PDFDocument#addRawStream(buffer, object)



			Create a stream object with the contents of 'buffer', add it to the PDF, and return an indirect reference to it.
If object is defined, it will be used as the stream object dictionary.
The buffer must contain already compressed data that matches the Filter and DecodeParms.



			PDFDocument#newNull()



			PDFDocument#newBoolean(boolean)



			PDFDocument#newInteger(number)



			PDFDocument#newReal(number)



			PDFDocument#newString(string)



			PDFDocument#newName(string)



			PDFDocument#newIndirect(objectNumber, generation)



			PDFDocument#newArray()



			PDFDocument#newDictionary()









The following functions can be used to copy objects from one document to another:




			PDFDocument#graftObject(object)



			Deep copy an object into the destination document. This function will not remember previously
copied objects.
If you are copying several objects from the same source document using multiple calls, you should
use a graft map instead.



			PDFDocument#newGraftMap()



			Create a graft map on the destination document, so that objects that have already been copied can be found again.
Each graft map should only be used with one source document! Make sure to create a new graft map for each source document used.



			PDFGraftMap#graftObject(object)



			Use the graft map to copy objects, with the ability to remember previously copied objects.









All functions that take PDF objects, do automatic translation between JavaScript objects
and PDF objects using a few basic rules. Null, booleans, and numbers are translated directly.
JavaScript strings are translated to PDF names, unless they are surrounded by parentheses:
"Foo" becomes the PDF name /Foo and "(Foo)" becomes the PDF string (Foo).





Arrays and dictionaries are recursively translated to PDF arrays and dictionaries.
Be aware of cycles though! The translation does NOT cope with cyclic references!





The translation goes both ways: PDF dictionaries and arrays can be accessed similarly
to JavaScript objects and arrays by getting and setting their properties.




			PDFObject#get(key or index)



			PDFObject#put(key or index, value)



			PDFObject#delete(key or index)



			Access dictionaries and arrays. Dictionaries and arrays can also be accessed using normal property syntax: obj.Foo = 42; delete obj.Foo; x = obj[5].



			PDFObject#resolve()



			If the object is an indirect reference, return the object it points to; otherwise return the object itself.



			PDFObject#isArray()



			PDFObject#isDictionary()



			PDFObject#forEach(function(key,value){...})



			Iterate over all the entries in a dictionary or array and call fun for each key-value pair.



			PDFObject#length



			Length of the array.



			PDFObject#push(item)



			Append item to the end of the array.









The only way to access a stream is via an indirect object, since all streams
are numbered objects.




			PDFObject#isIndirect()



			Is the object an indirect reference.



			PDFObject#asIndirect()



			Return the object number the indirect reference points to.



			PDFObject#isStream()



			True if the object is an indirect reference pointing to a stream.



			PDFObject#readStream()



			Read the contents of the stream object into a Buffer.



			PDFObject#readRawStream()



			Read the raw, uncompressed, contents of the stream object into a Buffer.



			PDFObject#writeObject(obj)



			Update the object the indirect reference points to.



			PDFObject#writeStream(buffer)



			Update the contents of the stream the indirect reference points to.
This will update the Length, Filter and DecodeParms automatically.



			PDFObject#writeRawStream(buffer)



			Update the contents of the stream the indirect reference points to.
The buffer must contain already compressed data that matches the Filter and DecodeParms.
This will update the Length automatically, but leave the Filter and DecodeParms untouched.









Primitive PDF objects such as booleans, names, and numbers can usually be treated like JavaScript values.
When that is not sufficient use these functions:




			PDFObject#isNull()



			Is the object the 'null' object?



			PDFObject#isBoolean()



			Is the object a boolean?



			PDFObject#asBoolean()



			Get the boolean primitive value.



			PDFObject#isNumber()



			Is the object a number?



			PDFObject#asNumber()



			Get the number primitive value.



			PDFObject#isName()



			Is the object a name?



			PDFObject#asName()



			Get the name as a string.



			PDFObject#isString()



			Is the object a string?



			PDFObject#asString()



			Convert a "text string" to a javascript unicode string.



			PDFObject#asByteString()



			Convert a string to an array of byte values.









PDF Page Access






All page objects are structured into a page tree, which defines the order the pages appear in.




			PDFDocument#countPages()



			Number of pages in the document.



			PDFDocument#findPage(number)



			Return the page object for a page number. The first page is number zero.



			PDFDocument#deletePage(number)



			Delete the numbered page.



			PDFDocument#insertPage(at, page)



			Insert the page object in the page tree at the location. If 'at' is -1, at the end of the document.









Pages consist of a content stream, and a resource dictionary containing all of the fonts and images used.




			PDFDocument#addPage(mediabox, rotate, resources, contents)



			Create a new page object. Note: this function does NOT add it to the page tree.



			PDFDocument#addSimpleFont(font, encoding)



			Create a PDF object from the Font object as a simple font.
Encoding is either "Latin" (CP-1252), "Greek" (ISO-8859-7), or "Cyrillic" (KOI-8U).
The default is "Latin".



			PDFDocument#addCJKFont(font, language, wmode, style)



			Create a PDF object from the Font object as a UTF-16 encoded CID font for the given
language ("zh-Hant", "zh-Hans", "ko", or "ja"),
writing mode ("H" or "V"),
and style ("serif" or "sans-serif").



			PDFDocument#addFont(font)



			Create a PDF object from the Font object as an Identity-H encoded CID font.



			PDFDocument#addImage(image)



			Create a PDF object from the Image object.



			PDFDocument#loadImage(obj)



			Load an Image from a PDF object (typically an indirect reference to an image resource).









PDF Annotations (WORK IN PROGRESS!)





			PDFPage#createAnnotation(type)



			Create a new blank annotation of a given type.
The type must be one of the annotation subtypes listed in the PDF reference.



			PDFPage#deleteAnnotation(annot)



			Delete the annotation from the page.








			PDFAnnotation#getType()



			Return the annotation subtype.



			PDFAnnotation#getFlags(), #setFlags(flags)



			Get/set the annotation flags.



			PDFAnnotation#getContents(), #setContents(text)



			PDFAnnotation#getRect(), #setRect(rect)



			PDFAnnotation#getBorder(), #setBorder(width)



			PDFAnnotation#getColor(), #setColor(color)



			PDFAnnotation#getQuadPoints(), #setQuadPoints(quadPoints)



			PDFAnnotation#getInkList(), #setInkList(inkList)



			PDFAnnotation#update()



			Update the appearance stream to account for changes in the annotation.









TODO






There are several areas in MuPDF that still need bindings to access from JavaScript:




			Shadings



			PDFDocument#graftObject()



			PDFWriteDevice



			DocumentWriter
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mutool show








The show command will print the specified objects and streams to
stdout. Streams are decoded and non-printable characters are
represented with a period by default.





mutool show [options] file.pdf ( xref | outline | grep | <path> ) *






Options:




			 -p password



			 Use the specified password if the file is encrypted.



			 -o file



			 Write output to file instead of stdout.



			 -e



			 Print streams in their original encoded (or compressed) form.



			 -b



			 Print streams as binary data, and omit the object.



			 -g



			 Print objects in a one-line form suitable for grep, and omit stream data.









Specify what to show by using one of the following keywords, or specify a path
to an object:




			 xref



			 Print the cross reference table.



			 outline



			 Print the outline (table of contents).



			 pages



			 List the object numbers for every page.



			 grep



			 Print all the objects in the file in a compact one-line format
suitable for piping to grep.









A path starts with either an object number, a property in the trailer
dictionary, or the keyword "trailer" or "pages". Separate elements with
a period '.' or slash '/'.
Select a page object by using pages/N where N is the page number.
The first page is number 1.
You can also use '*' as an element to iterate over all array indices
or dictionary properties in an object.




			 Find the number of pages in a document:



			 mutool show $FILE trailer/Pages/Count



			 Print the raw content stream of the first page:



			 mutool show -b $FILE pages/1/Contents



			 Show all JPEG compressed stream objects:



			 mutool show $FILE grep | grep '/Filter/DCTDecode'
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mutool sign








The 'mutool sign' command reads an input PDF file and by default prints
information about each signature field object. The command applies to the
signature field objects given, or every signature field if none are
specified. Given suitable option signature fields can be verified, cleared
or signed using a given certificate and certificate password.





mutool sign [options] input [signature object numbers]






The command line options are:




			-v
	


			Verify each signature field and check whether the document has
	changed since signing.




			-c
	


			Revert each signed signature field back to its unsigned state.




			-s certificate file
	


			Sign each signature field with the certificate in the given
	file.




			-P certificate password
	


			The password used together with the certificate to sign a
	signature field.




			-p password
	


			 Use the specified password if the input PDF file is encrypted.




			input
	


			Input PDF file name.








			-o filename
	


			The output PDF file name.









Signing digital signatures in MuPDF requires that you have a PFX certificate.
You can create a self-signed certificate using OpenSSL by following these steps:





1) Generate a self-signed certificate and private key:

$ openssl req -x509 -days 365 -newkey rsa:2048 -keyout cert.pem -out cert.pem

2) Convert to PFX format:

$ openssl pkcs12 -export -in cert.pem -out cert.pfx
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mutool trace








The 'mutool trace' command prints a trace of device calls needed to render a page.





mutool trace [options] input [pages]






The command line options are:




			input
	


			Input file name.
	The input can be any of the document formats supported by MuPDF: PDF, XPS, CBZ, unprotected EPUB, FB2, etc.



			[pages]
	


			Comma separated list of page ranges. The first page is "1", and the last page is "N". The default is "1-N".



			-p password
	


			Password to use for password protected PDF documents.








			-W width
	


			Page width in points for EPUB layout.



			-H height
	


			Page height in points for EPUB layout.



			-S font-size
	


			Font size in points for EPUB layout.



			-U stylesheet.css
	


			File name of user style sheet for EPUB layout.



			-X
	


			Disable document styles for EPUB layout.








			-d
	


			Use display list. Run the page to a display list first, then trace running the display list.









The trace takes the form of an XML document, with the root element being the document,
its children each page, and one page child element for each device call on that page.





An example trace:





<document filename="hello.pdf">
<page number="1" mediabox="0 0 595 842">
<fill_path winding="nonzero" colorspace="DeviceRGB" color="1 0 0" matrix="1 0 0 -1 0 842">
<moveto x="50" y="50"/>
<lineto x="100" y="200"/>
<lineto x="200" y="50"/>
</fill_path>
<fill_text colorspace="DeviceRGB" color="0" matrix="1 0 0 -1 0 842">
<span font="Times-Roman" wmode="0" trm="100 0 0 100">
<g unicode="H" glyph="H" x="50" y="500" />
<g unicode="e" glyph="e" x="122.2" y="500" />
<g unicode="l" glyph="l" x="166.6" y="500" />
<g unicode="l" glyph="l" x="194.4" y="500" />
<g unicode="o" glyph="o" x="222.2" y="500" />
<g unicode="!" glyph="exclam" x="272.2" y="500" />
</span>
</fill_text>
</page>
</document>
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mutool







For rendering and converting documents there are three commands available:




			mutool draw



			This is the more customizable tool, but also has a more difficult set of command line options.

It is primarily used for rendering a document to image files.



			mutool convert



			This tool is used for converting documents into other formats, and is easier to use.



			mutool trace



			This is a debugging tool used for printing a trace of the graphics device calls on a page.












There are also several tools specifically for working with PDF files:




			mutool show



			A tool for displaying the internal objects in a PDF file.



			mutool extract



			Extract images and embedded font resources.



			mutool clean



			Rewrite PDF file. Used to fix broken files, or to make a PDF file human editable.



			mutool merge



			Merge pages from multiple input files into a new PDF.



			mutool poster



			Divide pages of a PDF into pieces that can be printed and merged into a large poster.



			mutool create



			Create a new PDF file from a text file with graphics commands.



			mutool sign



			List, verify, and sign digital signatures in PDF files.



			mutool info



			Print details about objects on each page in a PDF file.



			mutool pages



			Print details about media box, artbox, etc for each page in a PDF file.












And finally, there is a tool for doing anything you can imagine:




			mutool run



			A tool for running Javascript programs with access to the MuPDF library functions.
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h1, footer { font-family: sans-serif; }

h2 { font-size: 1.25rem; }
h3 { font-size: 1.25rem; }
ul li { list-style-type: circle; }
pre, table, ol, dl { margin-left: 2rem; }
li { margin: 0; }
th, td { text-align: left; vertical-align: top; }

body { margin: 0; }
h1 {
	font-weight: normal;
	margin: 0;
	padding: 1rem 2rem;
}
header {
	color: white;
	background: no-repeat;
	background-color: #506b80;
	background-image: url("logo/mupdf-icon.png");
	background-position: bottom right;
	padding-right: 72px;
	min-height: 72px;
}
article {
	max-width: 50rem;
	margin: 2rem;
}
footer {
	background-color: #ddd;
	color: #303030;
	padding: 1rem 2rem;
}
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Third party libraries used by MuPDF








These are the third party libraries used by MuPDF.

			Library 			Version 			Function 			License




			Required:



			freetype			2.12.1			Font scaling and rendering 			BSD-style



			harfbuzz			5.3.0 			Text shaping 			MIT-style



			libjpeg			9.0e with patches 			JPEG decoding 			BSD-style



			Incompatible fork of lcms2			2.14 with patches			Color management 			MIT-style



			openjpeg			2.5.0			JPEG 2000 decoding 			BSD-style



			zlib			1.2.13			Deflate compression 			zlib License



			gumbo-parser			0.10.1			HTML5 parser			Apache 2.0




			Optional:



			FreeGLUT			3.0.0 with patches 			OpenGL API for UI			MIT-style



			curl			7.66.0 with patches 			HTTP data transfer 			MIT-style



			JPEG-XR reference			1.32 with patches 			JPEG-XR decoding 			special



			Tesseract			5.0.0-alpha-20201231 with patches 			OCR 			Apache 2.0



			Leptonica			1.80.0 with patches 			Tesseract dependency 			BSD-style












NOTE:
jbig2dec and
MuJS
are included in "thirdparty" but are copyright Artifex Software Inc.
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MuPDF Viewers








For Linux and Windows there are two viewers.
One is a very basic viewer using x11 and win32, respectively.
It has been supplanted by a newer viewer using OpenGL for rendering, which has more features
such as table of contents, unicode search, etc.
We keep the old viewers around for older systems where OpenGL is not available.





Read the manual for the new Linux and Windows viewer.





Android currently has several different viewers with varying degrees of complexity:




			MuPDF



			The main app on Google Play. Supports forms and annotations.



			MuPDF viewer



			A slimmed down viewer only variant of the main app.



			MuPDF mini



			A minimal code example of a document viewer.









The iOS viewer is available on the App Store.





There is also a
WASM viewer for running MuPDF in the browser.
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// This is an automatically generated file. Do not edit.
const unsigned char _binary_Dingbats_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x09\x44\x69\x6e\x67\x62\x61\x74"
"\x73\x00\x01\x01\x01\x39\xf8\xe4\x00\xf8\xe5\x01\xf8\xe6\x0c\x00"
"\xf8\xe7\x02\xf8\xe7\x03\xf8\x18\x04\x43\x0c\x03\xaf\x0c\x04\x8a"
"\xfb\x24\xfa\x69\xf9\xc7\x05\x1d\x00\x4c\x9a\x04\x0d\x1c\x05\x2a"
"\x0f\x1c\x05\x31\x10\x1c\x05\x3b\x11\x9f\x1c\x60\x1e\x12\x00\xcd"
"\x02\x00\x01\x00\x03\x00\x05\x00\x09\x00\x0b\x00\x0d\x00\x0f\x00"
"\x13\x00\x17\x00\x1b\x00\x1e\x00\x21\x00\x24\x00\x27\x00\x2a\x00"
"\x2d\x00\x31\x00\x34\x00\x37\x00\x3a\x00\x3d\x00\x40\x00\x43\x00"
"\x46\x00\x49\x00\x4c\x00\x4f\x00\x52\x00\x55\x00\x57\x00\x59\x00"
"\x5b\x00\x5d\x00\x60\x00\x63\x00\x66\x00\x69\x00\x6c\x00\x6f\x00"
"\x72\x00\x75\x00\x78\x00\x7b\x00\x7e\x00\x81\x00\x84\x00\x87\x00"
"\x8a\x00\x8d\x00\x90\x00\x93\x00\x96\x00\x99\x00\x9c\x00\x9f\x00"
"\xa2\x00\xa5\x00\xa8\x00\xab\x00\xae\x00\xb1\x00\xb4\x00\xb7\x00"
"\xba\x00\xbd\x00\xc0\x00\xc3\x00\xc6\x00\xc9\x00\xcc\x00\xcf\x00"
"\xd2\x00\xd5\x00\xd8\x00\xdb\x00\xde\x00\xe1\x00\xe4\x00\xe7\x00"
"\xea\x00\xee\x00\xf1\x00\xf5\x00\xf8\x00\xfb\x00\xfe\x01\x01\x01"
"\x04\x01\x07\x01\x0a\x01\x0d\x01\x10\x01\x13\x01\x16\x01\x1a\x01"
"\x1d\x01\x20\x01\x23\x01\x26\x01\x29\x01\x2c\x01\x30\x01\x33\x01"
"\x37\x01\x3a\x01\x3d\x01\x40\x01\x43\x01\x46\x01\x4a\x01\x4e\x01"
"\x52\x01\x56\x01\x5a\x01\x5e\x01\x62\x01\x66\x01\x6a\x01\x6e\x01"
"\x72\x01\x76\x01\x7a\x01\x7e\x01\x82\x01\x86\x01\x8a\x01\x8e\x01"
"\x92\x01\x96\x01\x9a\x01\x9e\x01\xa2\x01\xa6\x01\xaa\x01\xae\x01"
"\xb2\x01\xb6\x01\xba\x01\xbe\x01\xc2\x01\xc6\x01\xca\x01\xce\x01"
"\xd2\x01\xd6\x01\xda\x01\xde\x01\xe2\x01\xe6\x01\xea\x01\xee\x01"
"\xf2\x01\xf6\x01\xfa\x01\xfe\x02\x02\x02\x06\x02\x0a\x02\x0e\x02"
"\x12\x02\x16\x02\x1a\x02\x1e\x02\x22\x02\x26\x02\x2a\x02\x2e\x02"
"\x32\x02\x36\x02\x3a\x02\x3e\x02\x42\x02\x46\x02\x4a\x02\x4e\x02"
"\x52\x02\x56\x02\x5a\x02\x5e\x02\x62\x02\x66\x02\x6a\x02\x6e\x02"
"\x72\x02\x76\x02\x7a\x02\x7e\x02\x82\x02\x86\x02\x8a\x02\x8e\x02"
"\x92\x02\x96\x02\x9a\x02\x9e\x02\xa2\x02\xa6\x02\xaa\x02\xae\x02"
"\xb2\x02\xb6\x02\xba\x02\xbe\x02\xf4\x03\x34\x03\x3c\x61\x31\x61"
"\x32\x61\x32\x30\x32\x61\x33\x61\x34\x61\x35\x61\x31\x31\x39\x61"
"\x31\x31\x38\x61\x31\x31\x37\x61\x31\x31\x61\x31\x32\x61\x31\x33"
"\x61\x31\x34\x61\x31\x35\x61\x31\x36\x61\x31\x30\x35\x61\x31\x37"
"\x61\x31\x38\x61\x31\x39\x61\x32\x30\x61\x32\x31\x61\x32\x32\x61"
"\x32\x33\x61\x32\x34\x61\x32\x35\x61\x32\x36\x61\x32\x37\x61\x32"
"\x38\x61\x36\x61\x37\x61\x38\x61\x39\x61\x31\x30\x61\x32\x39\x61"
"\x33\x30\x61\x33\x31\x61\x33\x32\x61\x33\x33\x61\x33\x34\x61\x33"
"\x35\x61\x33\x36\x61\x33\x37\x61\x33\x38\x61\x33\x39\x61\x34\x30"
"\x61\x34\x31\x61\x34\x32\x61\x34\x33\x61\x34\x34\x61\x34\x35\x61"
"\x34\x36\x61\x34\x37\x61\x34\x38\x61\x34\x39\x61\x35\x30\x61\x35"
"\x31\x61\x35\x32\x61\x35\x33\x61\x35\x34\x61\x35\x35\x61\x35\x36"
"\x61\x35\x37\x61\x35\x38\x61\x35\x39\x61\x36\x30\x61\x36\x31\x61"
"\x36\x32\x61\x36\x33\x61\x36\x34\x61\x36\x35\x61\x36\x36\x61\x36"
"\x37\x61\x36\x38\x61\x36\x39\x61\x37\x30\x61\x37\x31\x61\x37\x32"
"\x61\x37\x33\x61\x37\x34\x61\x32\x30\x33\x61\x37\x35\x61\x32\x30"
"\x34\x61\x37\x36\x61\x37\x37\x61\x37\x38\x61\x37\x39\x61\x38\x31"
"\x61\x38\x32\x61\x38\x33\x61\x38\x34\x61\x39\x37\x61\x39\x38\x61"
"\x39\x39\x61\x31\x30\x30\x61\x38\x39\x61\x39\x30\x61\x39\x33\x61"
"\x39\x34\x61\x39\x31\x61\x39\x32\x61\x32\x30\x35\x61\x38\x35\x61"
"\x32\x30\x36\x61\x38\x36\x61\x38\x37\x61\x38\x38\x61\x39\x35\x61"
"\x39\x36\x61\x31\x30\x31\x61\x31\x30\x32\x61\x31\x30\x33\x61\x31"
"\x30\x34\x61\x31\x30\x36\x61\x31\x30\x37\x61\x31\x30\x38\x61\x31"
"\x31\x32\x61\x31\x31\x31\x61\x31\x31\x30\x61\x31\x30\x39\x61\x31"
"\x32\x30\x61\x31\x32\x31\x61\x31\x32\x32\x61\x31\x32\x33\x61\x31"
"\x32\x34\x61\x31\x32\x35\x61\x31\x32\x36\x61\x31\x32\x37\x61\x31"
"\x32\x38\x61\x31\x32\x39\x61\x31\x33\x30\x61\x31\x33\x31\x61\x31"
"\x33\x32\x61\x31\x33\x33\x61\x31\x33\x34\x61\x31\x33\x35\x61\x31"
"\x33\x36\x61\x31\x33\x37\x61\x31\x33\x38\x61\x31\x33\x39\x61\x31"
"\x34\x30\x61\x31\x34\x31\x61\x31\x34\x32\x61\x31\x34\x33\x61\x31"
"\x34\x34\x61\x31\x34\x35\x61\x31\x34\x36\x61\x31\x34\x37\x61\x31"
"\x34\x38\x61\x31\x34\x39\x61\x31\x35\x30\x61\x31\x35\x31\x61\x31"
"\x35\x32\x61\x31\x35\x33\x61\x31\x35\x34\x61\x31\x35\x35\x61\x31"
"\x35\x36\x61\x31\x35\x37\x61\x31\x35\x38\x61\x31\x35\x39\x61\x31"
"\x36\x30\x61\x31\x36\x31\x61\x31\x36\x33\x61\x31\x36\x34\x61\x31"
"\x39\x36\x61\x31\x36\x35\x61\x31\x39\x32\x61\x31\x36\x36\x61\x31"
"\x36\x37\x61\x31\x36\x38\x61\x31\x36\x39\x61\x31\x37\x30\x61\x31"
"\x37\x31\x61\x31\x37\x32\x61\x31\x37\x33\x61\x31\x36\x32\x61\x31"
"\x37\x34\x61\x31\x37\x35\x61\x31\x37\x36\x61\x31\x37\x37\x61\x31"
"\x37\x38\x61\x31\x37\x39\x61\x31\x39\x33\x61\x31\x38\x30\x61\x31"
"\x39\x39\x61\x31\x38\x31\x61\x32\x30\x30\x61\x31\x38\x32\x61\x32"
"\x30\x31\x61\x31\x38\x33\x61\x31\x38\x34\x61\x31\x39\x37\x61\x31"
"\x38\x35\x61\x31\x39\x34\x61\x31\x39\x38\x61\x31\x38\x36\x61\x31"
"\x39\x35\x61\x31\x38\x37\x61\x31\x38\x38\x61\x31\x38\x39\x61\x31"
"\x39\x30\x61\x31\x39\x31\x32\x2e\x30\x30\x28\x55\x52\x57\x29\x2b"
"\x2b\x2c\x43\x6f\x70\x79\x72\x69\x67\x68\x74\x20\x32\x30\x31\x33"
"\x20\x62\x79\x20\x28\x55\x52\x57\x29\x2b\x2b\x20\x44\x65\x73\x69"
"\x67\x6e\x20\x26\x20\x44\x65\x76\x65\x6c\x6f\x70\x6d\x65\x6e\x74"
"\x43\x6f\x70\x79\x72\x69\x67\x68\x74\x20\x28\x55\x52\x57\x29\x2b"
"\x2b\x2c\x43\x6f\x70\x79\x72\x69\x67\x68\x74\x20\x32\x30\x31\x33"
"\x20\x62\x79\x20\x28\x55\x52\x57\x29\x2b\x2b\x20\x44\x65\x73\x69"
"\x67\x6e\x20\x26\x20\x44\x65\x76\x65\x6c\x6f\x70\x6d\x65\x6e\x74"
"\x44\x69\x6e\x67\x62\x61\x74\x73\x00\x00\x01\x00\x01\x00\x01\x87"
"\xc8\x01\x04\x20\x5e\x80\x0d\xa1\x4e\xf1\x0d\x00\xcb\x02\x00\x01"
"\x00\x04\x00\x07\x00\xba\x01\x6f\x02\x26\x03\xec\x04\xf2\x05\xf3"
"\x06\x9c\x07\x66\x07\xcc\x08\x9f\x0a\x5d\x0c\x0f\x0d\xb9\x0e\x7b"
"\x0f\x43\x10\x02\x10\xbf\x11\x71\x11\xc6\x12\x66\x12\x92\x12\xc6"
"\x13\xe2\x15\x02\x15\x52\x15\x6f\x15\x9b\x15\xc7\x15\xe2\x16\x21"
"\x16\x73\x16\xd9\x17\x54\x17\xe5\x18\x89\x19\x12\x1a\x02\x1a\x6a"
"\x1a\xea\x1b\x12\x1b\x5d\x1b\x89\x1b\xc5\x1c\x49\x1c\xb7\x1d\x60"
"\x1d\xc1\x1e\x1a\x1e\x5a\x1e\xac\x1e\xf9\x1f\xa1\x20\x4c\x20\xd0"
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"\x71\xa2\x6c\x85\x87\x8b\x8a\x87\x1f\xfb\x11\xfb\x07\x15\x91\x94"
"\xf3\x5d\x05\xa8\x7e\x9d\x6f\x6a\x1a\x5d\x65\x66\x5d\x6b\x6e\x9d"
"\xa8\x7e\x1e\x5d\xf2\x95\x92\xc7\x2c\x05\x7a\x95\x9f\x80\x9f\x1b"
"\xa7\xa1\xa1\xa7\x9f\x81\x9e\x79\x96\x1f\x0e\x59\xf8\x23\xf9\x54"
"\x15\xfb\x5f\xfb\x35\xfb\x33\xfb\x5d\xfb\x59\xf7\x36\xfb\x35\xf7"
"\x5a\xf7\x5a\xf7\x35\xf7\x35\xf7\x5a\x27\x0a\xfb\x56\x1f\x86\x82"
"\x15\xd0\xfb\x38\x05\x94\x73\x78\x8e\x71\x1b\x72\x78\x88\x82\x73"
"\x1f\xcf\xfc\xab\x15\x47\xf7\x38\x05\x81\xa3\x9e\x88\xa5\x1b\xa4"
"\x9e\x8e\x95\xa3\x1f\xf7\x47\xf8\x44\x15\x47\xfb\x38\x7a\xb3\x63"
"\xb3\x63\x9c\x19\xfb\xde\xfc\x3f\x15\xcf\xf7\x39\x9c\x62\xb3\x63"
"\xb3\x7a\x19\xf8\x44\xf7\x48\x15\xfb\x38\x46\x05\x94\xa3\x8e\x9d"
"\xa6\x1a\xa6\x88\x9d\x82\xa3\x1e\xfc\xab\x46\x15\xf7\x38\xd0\x05"
"\x82\x74\x88\x79\x6f\x1a\x70\x8e\x79\x94\x73\x1e\x4d\xf7\xd0\x15"
"\xf7\x39\x48\x63\x7a\x63\x63\x7a\x63\x19\xf8\x3f\xfb\xde\x15\xfb"
"\x39\xce\xb3\x9c\xb3\xb3\x9c\xb4\x19\xfb\x46\xf7\x92\x15\xe8\xd8"
"\x3c\x2d\x2d\x3f\x3e\x2d\x2c\x3d\xd8\xea\xec\xd7\xd6\xec\x1f\x0e"
"\xfb\x18\xf7\xe6\xf8\x15\x15\xf7\x20\x21\x4d\xc3\x58\x1b\x79\x72"
"\x7d\x6e\x6a\x1f\x85\x74\x88\x74\x7a\x1a\x47\xc4\x74\xf7\x7b\x71"
"\x1e\xfb\x68\x71\x41\x6b\x4a\x1a\x7d\x8d\x76\x90\x76\x1e\x69\xb0"
"\xa3\x7c\xa2\x1b\xbb\xbe\xbc\xf7\x2d\xf7\x04\x1f\x56\xfb\x10\x77"
"\x49\x53\x1a\x61\xa3\x74\xcb\x76\x1e\xce\x9d\xa9\xa5\xb3\x1a\xbb"
"\x75\xcf\x51\xf7\x18\x1e\xfb\x1f\xf3\xcb\x52\xbd\x1b\x9d\xa4\x99"
"\xa8\xad\x1f\x90\xa2\x8e\xa2\x9c\x1a\xce\x50\xa3\xfb\x79\xa4\x1e"
"\xf7\x68\xa6\xd5\xab\xcc\x1a\x99\x89\xa0\x87\xa0\x1e\xad\x66\x72"
"\x9a\x75\x1b\x5b\x57\x59\xfb\x2c\xfb\x03\x1f\xbe\xf7\x0c\xa0\xd1"
"\xc2\x1a\xb6\x73\xa2\x4b\xa0\x1e\x48\x78\x6d\x71\x64\x1a\x5b\xa2"
"\x44\xc5\xfb\x15\x1e\x9b\x90\x15\x53\xf7\x10\x7a\xc2\xc1\x1a\xba"
"\x9d\x9c\xc2\x92\x1e\xa7\xfb\xd4\x15\xc0\xd3\xa3\xa8\xa7\xa8\x08"
"\xb2\xb1\xb0\xa1\xa7\x1b\x9d\x9a\x80\x6f\xa1\x1f\xfb\x9b\xfb\x4b"
"\x15\xf7\x00\x7e\xb6\x83\xb2\x7e\x08\xc2\x78\xa9\x72\x70\x1a\x7e"
"\x87\x7b\x83\x78\x1e\xfb\xb8\xf7\x1d\x15\xc3\xfb\x10\x9c\x54\x55"
"\x1a\x5c\x79\x79\x54\x84\x1e\x70\xf7\xd5\x15\x54\x41\x74\x6f\x70"
"\x6f\x08\x64\x64\x66\x75\x6f\x1b\x79\x7c\x96\xa6\x75\x1f\xf7\x9c"
"\xf7\x4c\x15\xfb\x03\x98\x61\x93\x65\x98\x08\x54\x9d\x6d\xa5\xa6"
"\x1a\x98\x8f\x9b\x93\x9d\x1e\x0e\xfb\x2c\xf8\x0e\xf7\xec\x15\xf7"
"\x1f\xdc\xf7\x03\x54\x9e\xa5\x2b\xbb\xef\xc3\x78\xab\x29\x50\x92"
"\xf7\x00\x6a\x87\x83\xfb\x0f\xfb\x1f\x3a\x05\xf7\x36\x07\xf1\xcf"
"\x7e\xa9\x32\x50\x8d\xf7\x06\x05\x65\x06\x8d\xfb\x06\x31\xc6\x7e"
"\x6d\xf2\x47\x05\xfb\x36\x07\xfb\x20\xdc\x83\xf7\x0f\x6b\x8f\x91"
"\xfb\x00\x29\xc6\x78\x6b\xef\x53\x2b\x5b\x9e\x71\xf7\x03\xc2\xf7"
"\x1f\x3a\xfb\x1f\x3a\xfb\x03\xc2\x78\x71\xeb\x5b\x27\x53\x9e\x6b"
"\xed\xc5\x85\x20\xab\x8f\x93\xf7\x0f\xf7\x20\xdc\x05\xfb\x36\x07"
"\x24\x47\x98\x6d\xe5\xc6\x89\xfb\x06\x05\xb1\x06\x89\xf7\x06\xe4"
"\x50\x98\xa9\x25\xcf\x05\xf7\x36\x07\xf7\x1f\x3a\x93\xfb\x0f\xac"
"\x87\x84\xf6\xed\x51\x9e\xab\x27\xc3\xeb\xbb\x78\xa5\xfb\x03\x54"
"\x05\x0e\xfb\x23\xf7\x57\xf8\xf7\x15\xfb\x2c\x07\xfb\x12\xdf\x05"
"\x8c\x89\x8a\x8b\x8a\x1b\x89\x88\x88\x88\x8a\x1f\x84\x77\x7d\x7a"
"\x05\x89\x89\x8a\x89\x89\x1a\x89\x8c\x8a\x8e\x8a\x1e\xf7\x1b\x47"
"\xfb\x18\x3e\xf7\x18\x3f\xfb\x1b\x47\x05\x88\x8a\x8a\x8a\x8a\x1a"
"\x89\x8c\x87\x8d\x8a\x1e\x99\x7a\x92\x77\x05\x88\x8c\x8e\x88\x8d"
"\x1b\x8c\x8c\x8b\x8c\x8d\x1f\xf7\x12\xdf\x05\xfb\x2c\x07\xf7\x18"
"\xd6\x82\xfb\x2b\x05\x87\x8d\x89\x92\x1e\xa0\x8f\xa0\x87\x05\x92"
"\x8d\x8d\x8f\x1f\x81\xf7\x2b\xf7\x19\x40\x05\xf7\x2c\x07\xf7\x12"
"\x37\x05\x8a\x8d\x8c\x8b\x8c\x1b\x8d\x8e\x8e\x8e\x8c\x1f\x92\x9f"
"\x99\x9c\x05\x8c\x8c\x8c\x8e\x8d\x1a\x8d\x8a\x8d\x89\x1e\xfb\x1b"
"\xcf\xf7\x17\xd7\xfb\x17\xd8\xf7\x1b\xcf\x05\x8e\x8c\x8c\x8c\x8c"
"\x1a\x8d\x8a\x8f\x89\x8c\x1e\x7d\x9c\x84\x9f\x05\x8e\x8a\x88\x8e"
"\x89\x1b\x8a\x8a\x8b\x8a\x89\x1f\xfb\x12\x37\x05\xf7\x2c\x07\xfb"
"\x19\x40\x95\xf7\x2b\x05\x8f\x89\x8d\x84\x1e\x76\x87\x76\x8f\x05"
"\x84\x89\x89\x87\x1f\x94\xfb\x2b\x05\xfb\x04\xb4\x15\xf7\x06\x4a"
"\x05\xfb\x19\x07\xfb\x06\xce\x05\xf7\x9e\xf7\x17\x15\xfb\x17\x07"
"\xfb\x06\x48\x05\xf7\x19\x07\xf7\x8b\xfb\x3a\x15\xfb\x05\x4a\xfb"
"\x07\xcc\xf7\x07\xcd\x05\x77\xfb\xbc\x15\xfb\x06\xcc\x05\xf7\x18"
"\x07\xf7\x06\x49\x05\xfb\x9e\xfb\x17\x15\xf7\x17\x07\xf7\x06\xcd"
"\x05\xfb\x18\x07\xfb\x8b\xf7\x39\x15\xf7\x05\xcd\xf7\x07\x49\xfb"
"\x07\x4a\x05\x0e\xfb\x2a\xf8\x06\xf7\xe9\x15\xf4\xc8\xf7\x32\x69"
"\xa1\xbb\x28\xaa\xe7\xbc\x7a\xa9\x33\x53\xa1\xf1\x57\x8f\x59\xfb"
"\x2e\x22\x50\x89\xf7\x0d\xf7\x01\xf7\x0c\x6d\xb6\x3e\x45\x8f\xf3"
"\x05\x69\x06\x8f\x23\x3e\xd1\x6d\x60\xf7\x01\xfb\x0c\x89\xfb\x0d"
"\x22\xc6\x59\xf7\x2e\x57\x87\xa1\x25\x33\xc3\x7a\x6d\xe7\x5a\x28"
"\x6c\xa1\x5b\xf7\x32\xad\xf4\x4e\x22\x4d\xfb\x32\xad\x75\x5b\xee"
"\x6c\x2f\x5a\x9c\x6e\xe3\xc2\x05\x75\x25\xbf\x87\xbd\xf7\x2e\xf4"
"\xc6\x8d\xfb\x0d\xfb\x01\xfb\x0c\xa9\x60\xd8\xd1\x87\x23\x05\xad"
"\x06\x87\xf3\xd8\x45\xa9\xb6\xfb\x01\xf7\x0c\x8d\xf7\x0d\xf4\x50"
"\xbd\xfb\x2e\xbf\x8f\x75\xf1\xe3\x54\x9c\xa8\x2f\xbc\xee\xaa\x75"
"\xbb\xfb\x32\x69\x05\x0e\x56\xf7\xc5\xf8\x32\x15\x92\x06\x94\x8e"
"\x8d\x93\x8c\x8b\x8f\x8a\x8e\x1f\xfb\x61\xf7\x6e\x7f\x76\x88\x89"
"\x77\x80\x19\xf8\x21\xfb\xe9\x15\x84\x06\x82\x88\x89\x83\x8a\x8b"
"\x87\x8c\x88\x1f\xf7\x61\xfb\x6e\x97\xa0\x8e\x8d\x9f\x96\x19\xfc"
"\x0f\xf7\x4c\x15\x92\x07\x93\x88\x8f\x85\x1e\x89\x06\x84\x06\xfb"
"\x6e\xfb\x62\xa0\x7f\x8d\x88\x96\x77\x19\xf7\xe9\xf8\x21\x15\x84"
"\x07\x82\x8d\x88\x93\x8c\x8f\x8b\x8c\x8e\x1e\xf7\x6e\xf7\x61\x76"
"\x97\x89\x8e\x80\x9f\x19\xfb\xa5\xfb\x8e\x15\x6b\x70\x71\x6a\x6a"
"\xa5\x70\xad\xab\xa6\xa6\xac\xac\x71\xa5\x69\x1f\xf7\xbf\x04\x82"
"\x8c\x86\x88\x7a\x81\x08\x79\x80\x8b\x8b\x7f\x1a\x2c\x8f\x61\x96"
"\x69\x1e\x5a\x9c\x98\x6e\x91\x1b\x8e\x8f\x92\xa1\x95\x1f\xa3\xc1"
"\x94\xc8\xf1\x1a\xa1\x81\x93\x62\x93\x1e\x8d\xfd\x61\x15\x94\x91"
"\x8d\x95\x9b\x1f\x9d\x96\x8b\x8b\x97\x1a\xe9\x87\xb6\x80\xad\x1e"
"\xbc\x7a\x7e\xa8\x85\x1b\x88\x87\x84\x75\x81\x1f\x73\x56\x82\x4d"
"\x25\x1a\x75\x95\x83\xb3\x83\x1e\xf7\xfb\xf7\xfb\x15\x8a\x91\x8a"
"\x91\x88\x92\x08\xa4\x82\x85\x91\x7c\x1b\x2b\x62\x87\x80\x69\x1f"
"\x5a\x7a\x6f\x7e\x8a\x85\x08\x88\x93\x87\xa0\x81\x1e\x73\xc2\xc7"
"\x82\xf1\x1b\xa1\x93\x95\xb4\x93\x1f\xfd\x61\x89\x15\x83\x8e\x82"
"\x94\x7d\x1e\x79\x95\x8b\x8b\x9a\x1b\xe7\xb7\x8f\x96\xad\x1f\xbb"
"\x9b\xa8\x99\x91\x1a\x8e\x85\x8f\x74\x95\x1e\xa3\x55\x4f\x94\x25"
"\x1b\x74\x83\x81\x63\x83\x1f\x0e\x57\xe0\xf9\x0d\x15\xf7\x5b\xfb"
"\x5b\x9f\xa0\xfb\x5a\xf7\x5b\x05\xf8\xe8\xfc\xea\x15\xfb\x5b\xf7"
"\x5b\x77\x76\xf7\x5a\xfb\x5b\x05\xf8\xff\x04\xfb\x5a\xfb\x5b\x9f"
"\x76\xf7\x5b\xf7\x5b\x05\xfc\xe8\xfc\xea\x15\xf7\x5a\xf7\x5b\x77"
"\xa0\xfb\x5b\xfb\x5b\x05\xf7\xc9\xf8\x06\x15\x5e\x66\x66\x5e\x5e"
"\xb0\x66\xb8\xb8\xb0\xb0\xb7\xba\x67\xaf\x5d\x1f\x83\xf7\xaa\x15"
"\x67\x62\x56\x5d\x6f\x95\x73\xaa\x5b\x1f\x95\x7b\x95\x7b\x8d\x87"
"\x08\x6a\x9c\x8c\x8a\x8f\x1b\x8f\x8d\x8e\xab\x9d\x1f\x8e\x92\x94"
"\x9a\x95\x9b\x08\xa8\xbb\x94\xa3\xa9\x1a\xbb\x72\xa6\x4f\x9d\x1e"
"\x93\xfd\x62\x15\xae\xb5\xc0\xb9\xa7\x81\xa3\x6c\xbb\x1f\x80\x9b"
"\x81\x9c\x8a\x8e\x08\xad\x7a\x8a\x8b\x87\x1b\x87\x88\x87\x6c\x7a"
"\x1f\x88\x84\x82\x7d\x81\x7a\x08\x6e\x5b\x82\x73\x6d\x1a\x5b\xa4"
"\x70\xc6\x79\x1e\xf7\xfa\xf7\xfb\x15\x8c\x8e\x8b\x8e\x8c\x1a\xaf"
"\x55\xb4\x5d\x70\x74\x81\x6c\x5b\x1e\x7b\x81\x7b\x81\x86\x89\x08"
"\x6a\x7a\x8b\x8b\x86\x1a\x87\x8f\x88\xaa\x7a\x1e\x92\x87\x99\x83"
"\x9b\x81\x08\x6e\xbc\xa2\x82\xa9\x1b\xbb\xa6\xa3\xc8\x9d\x1f\xfd"
"\x5f\x16\x8a\x87\x8b\x89\x89\x1a\x67\xc0\x62\xb9\xa7\xa3\x95\xaa"
"\xba\x1e\x9b\x95\x9a\x95\x90\x8d\x08\xac\x9c\x8c\x8b\x90\x1a\x8f"
"\x88\x8e\x6b\x9c\x1e\x84\x8e\x7d\x94\x7a\x95\x08\xa8\x5b\x73\x94"
"\x6e\x1b\x5b\x70\x73\x4f\x79\x1f\x0e\xfb\x12\xf8\x09\xf8\x0c\x15"
"\xf7\x31\x07\xb9\x9d\xa3\xa9\xb4\x1a\xba\x63\xb2\x5b\x5d\x64\x63"
"\x5b\x63\xa2\x6e\xba\x79\x1e\xfb\x31\x07\xfb\x19\xd8\x05\x8e\x97"
"\x8c\x97\x91\x1a\xb9\x63\xb1\x5c\x5a\x64\x67\x5c\x59\xb3\x62\xbb"
"\xa5\x9e\x94\xa3\xa1\x1e\xf7\x18\x3d\xfb\x18\x3d\x05\xa2\x75\x77"
"\x94\x72\x1b\x5b\x62\x62\x5a\x5d\xb3\x65\xbc\xba\xb4\xb2\xb9\x94"
"\x8a\x91\x87\x9a\x1f\xf7\x19\xd7\x05\xfb\x31\x07\x5d\x7a\x73\x6d"
"\x61\x1a\x5d\xb3\x63\xbb\xb9\xb2\xb3\xbb\xb3\x74\xa8\x5c\x9d\x1e"
"\xf7\x31\x07\xf7\x19\x3f\x05\x88\x7e\x8a\x80\x84\x1a\x5e\xb3\x64"
"\xba\xbc\xb2\xb0\xba\xbc\x64\xb4\x5a\x72\x77\x82\x74\x75\x1e\xfb"
"\x17\xd9\xf7\x17\xd9\x05\x74\xa1\x9e\x82\xa6\x1b\xbb\xb3\xb3\xbc"
"\xba\x64\xb0\x5a\x5b\x62\x64\x5f\x82\x8c\x85\x8f\x7b\x1f\x0e\x5b"
"\xf8\x28\xf8\x72\x15\xab\xf7\x30\x05\x8e\x96\x8c\x95\x91\x1a\xa3"
"\x76\xa1\x73\x74\x76\x76\x72\x86\x8c\x80\x8e\x80\x1e\xab\xfb\x30"
"\x05\xfb\x9b\x04\x6b\xfb\x30\x05\x88\x80\x8a\x80\x86\x1a\x72\xa0"
"\x76\xa2\xa3\xa0\xa0\xa4\x91\x8a\x95\x88\x96\x1e\x6b\xf7\x30\x05"
"\xe5\xf7\x6e\x15\xf7\x1a\xe3\x05\xa5\x9c\x93\x98\x9f\x1a\xa3\x79"
"\x9d\x73\x77\x7e\x82\x72\x7a\x1e\x33\xfb\x1a\x05\xfb\x4d\xfb\x4d"
"\x15\xfb\x1a\x33\x05\x72\x7a\x82\x7e\x77\x1a\x73\x9d\x79\xa3\xa0"
"\x97\x93\xa5\x9c\x1e\xe3\xf7\x1a\x05\xf7\x6e\xe5\x15\xf7\x30\x6b"
"\x05\x89\x96\x94\x89\x92\x1b\xa4\xa0\xa0\xa2\xa3\x76\xa0\x72\x84"
"\x81\x89\x89\x81\x1f\xfb\x30\x6b\x05\xfb\x9b\x16\xfb\x30\xab\x05"
"\x8d\x81\x81\x8d\x84\x1b\x72\x76\x76\x73\x74\xa1\x76\xa3\x92\x94"
"\x8d\x8d\x96\x1f\xf7\x30\xab\x05\xf7\x6e\x31\x15\xe3\xfb\x1a\x05"
"\x71\x9c\x98\x83\x9f\x1b\xa3\x9d\x9d\xa3\x9f\x83\x98\x71\x9c\x1f"
"\xfb\x1a\xe3\x05\xfb\x4d\xf7\x4d\x15\x33\xf7\x1a\x05\xa4\x7a\x7e"
"\x94\x78\x1b\x72\x79\x79\x73\x77\x94\x7e\xa4\x7a\x1f\xf7\x1a\x33"
"\x05\xef\x94\x15\x55\x60\x61\x55\x57\xb6\x60\xc0\xbf\xb6\xb6\xbf"
"\xc0\x61\xb6\x57\x1f\x0e\x55\xf8\x05\xf8\x3c\x15\x84\x89\x84\x88"
"\x86\x87\xfb\x01\xf7\x2d\x18\xaa\x75\x7b\x95\x72\x1b\x6c\x73\x74"
"\x6c\x72\x96\x7b\xaa\x75\x1f\xf7\x2f\xfb\x02\x88\x86\x88\x83\x8a"
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"\x1e\x00\x26\x00\x2b\x00\x30\x00\x37\x00\x3e\x00\x43\x00\x50\x00"
"\x5a\x00\x63\x00\x69\x00\x6e\x00\x79\x00\x84\x00\x90\x00\x9d\x00"
"\xa9\x00\xb3\x00\xba\x00\xc0\x00\xcc\x00\xd5\x00\xdc\x00\xed\x00"
"\xfc\x01\x05\x01\x0c\x01\x11\xf9\x47\x15\x0b\x15\xfb\x5e\xfb\x37"
"\x30\x0a\x15\xfb\x5f\xfb\x36\x0b\xf9\x55\x15\x0b\x15\xfb\x5e\xfb"
"\x37\x2a\x0a\x0b\xfb\x35\xf7\x38\xfb\x55\x1f\x0b\xfb\x33\xfb\x5a"
"\x0b\x3f\x0a\xf7\x37\x0b\x3c\x0a\xd9\xa9\xda\x2c\x0a\xf8\x24\xf9"
"\x56\x24\x0a\x0b\x26\x0a\x3a\x0a\x0b\x2d\x0a\xf7\x5b\xf7\x5b\xf7"
"\x35\xf7\x35\xf7\x5b\x0b\xc1\xc6\x1e\xd3\xcc\xde\xaf\xef\x1b\x0e"
"\x26\x0a\xfb\x5d\xf7\x34\xfb\x35\x0b\x06\xf3\xfb\x2e\x05\x0b\x1f"
"\xd2\x4a\xb1\x0b\x32\x0a\x38\x2d\x37\x0a\xda\xa9\xd9\x2c\x0a\x34"
"\x0a\x38\x2d\x37\x0a\xda\xa9\xd9\x2c\x0a\x2a\x0a\x6a\x04\xd5\xdd"
"\x6b\x57\xc4\x2f\x0a\x0b\xf8\x24\xf9\x56\x22\x0a\x2b\x0a\xf7\x57"
"\x25\x0a\x0b\x3a\x0a\x6a\x04\xd5\xde\x6b\x57\xc3\x2f\x0a\x0b\x22"
"\x0a\x2b\x0a\x27\x0a\xfb\x55\x1f\x0b\x39\x0a\xf7\x57\x25\x0a\x0b"
"\x1a\xfb\x49\x3c\x0a\x0b\xf8\x24\xf9\x56\x15\xfb\x5e\xfb\x37\x2b"
"\x0a\x0b\x22\x0a\xfb\x32\xfb\x5b\x3b\x0a\x0b\x3b\x0a\xf7\x57\x25"
"\x0a\x0b\xfb\x5d\xf7\x34\xfb\x35\xf7\x5c\xf7\x5a\xf7\x35\xf7\x35"
"\xf7\x5b\x0b\xfb\x27\xfb\x26\xfb\x48\xfb\x4a\xfb\x25\xf7\x26\xf7"
"\x4b\x0b\xe9\x89\x4e\xaf\x35\xb6\x66\x08\x0e\xf7\x2e\x15\xbb\x2e"
"\x0a\x0b\xf7\x58\xfb\x35\x0b"
;
const unsigned int _binary_Dingbats_cff_size = sizeof(_binary_Dingbats_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusMonoPS-Bold.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusMonoPS_Bold_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x12\x4e\x69\x6d\x62\x75\x73\x4d"
"\x6f\x6e\x6f\x50\x53\x2d\x42\x6f\x6c\x64\x00\x01\x01\x01\x35\xf9"
"\xbc\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf\x02\xf9\xc0\x03\xf8"
"\x14\x04\x8c\x0c\x01\x33\x0c\x03\xf7\x02\x0c\x04\x39\xfc\x1d\xf9"
"\x4e\xfa\x83\x05\x1c\x32\x32\x0f\x1c\x32\x45\x11\xb7\x1d\x00\x00"
"\xb7\x0a\x12\x01\xa6\x02\x00\x01\x00\x08\x00\x0e\x00\x13\x00\x1d"
"\x00\x24\x00\x2b\x00\x35\x00\x39\x00\x3f\x00\x45\x00\x50\x00\x5a"
"\x00\x5d\x00\x63\x00\x69\x00\x6e\x00\x74\x00\x7a\x00\x84\x00\x8b"
"\x00\x8e\x00\x95\x00\x9c\x00\xa8\x00\xab\x00\xb3\x00\xb7\x00\xbc"
"\x00\xc2\x00\xcd\x00\xd9\x00\xe3\x00\xe7\x00\xf2\x00\xf4\x00\xfa"
"\x01\x04\x01\x0b\x01\x12\x01\x16\x01\x22\x01\x2b\x01\x31\x01\x3c"
"\x01\x41\x01\x4d\x01\x53\x01\x59\x01\x5f\x01\x6b\x01\x6f\x01\x71"
"\x01\x77\x01\x7d\x01\x89\x01\x8b\x01\x91\x01\x9e\x01\xa5\x01\xaf"
"\x01\xb6\x01\xc2\x01\xcd\x01\xd0\x01\xd2\x01\xd5\x01\xdb\x01\xe1"
"\x01\xed\x01\xf0\x01\xf6\x01\xfe\x02\x09\x02\x15\x02\x1a\x02\x1d"
"\x02\x21\x02\x27\x02\x33\x02\x38\x02\x3e\x02\x4b\x02\x52\x02\x59"
"\x02\x60\x02\x6f\x02\x7b\x02\x80\x02\x86\x02\x8c\x02\x97\x02\xa0"
"\x02\xa6\x02\xa8\x02\xb3\x02\xb9\x02\xbf\x02\xc9\x02\xcd\x02\xd3"
"\x02\xda\x02\xe3\x02\xec\x02\xf5\x02\xfe\x03\x07\x03\x10\x03\x19"
"\x03\x22\x03\x2b\x03\x34\x03\x3d\x03\x46\x03\x4f\x03\x58\x03\x61"
"\x03\x6a\x03\x73\x03\x7c\x03\x85\x03\x8e\x03\x97\x03\xa0\x03\xa9"
"\x03\xb2\x03\xbb\x03\xc4\x03\xcd\x03\xd6\x03\xdf\x03\xe8\x03\xf1"
"\x03\xfa\x04\x03\x04\x0c\x04\x15\x04\x1e\x04\x27\x04\x30\x04\x39"
"\x04\x42\x04\x4b\x04\x54\x04\x5d\x04\x66\x04\x6f\x04\x78\x04\x81"
"\x04\x8a\x04\x93\x04\x9c\x04\xa5\x04\xae\x04\xb7\x04\xc0\x04\xc9"
"\x04\xd2\x04\xdb\x04\xe4\x04\xed\x04\xf6\x04\xff\x05\x08\x05\x11"
"\x05\x1a\x05\x23\x05\x2c\x05\x35\x05\x3e\x05\x47\x05\x50\x05\x59"
"\x05\x62\x05\x6b\x05\x74\x05\x7d\x05\x86\x05\x8f\x05\x98\x05\xa1"
"\x05\xaa\x05\xb3\x05\xbc\x05\xc5\x05\xce\x05\xd7\x05\xe0\x05\xe9"
"\x05\xf2\x05\xfb\x06\x04\x06\x0d\x06\x16\x06\x1f\x06\x28\x06\x31"
"\x06\x3a\x06\x43\x06\x4c\x06\x55\x06\x5a\x06\x64\x06\x6b\x06\x74"
"\x06\x7e\x06\x85\x06\x90\x06\x9a\x06\xa3\x06\xac\x06\xb5\x06\xbf"
"\x06\xc6\x06\xcf\x06\xdb\x06\xdf\x06\xe5\x06\xeb\x06\xf6\x07\x00"
"\x07\x03\x07\x11\x07\x15\x07\x1b\x07\x21\x07\x26\x07\x2d\x07\x3a"
"\x07\x40\x07\x46\x07\x50\x07\x57\x07\x5e\x07\x61\x07\x68\x07\x6f"
"\x07\x7b\x07\x86\x07\x8f\x07\x92\x07\x9a\x07\xa3\x07\xae\x07\xb4"
"\x07\xb9\x07\xbe\x07\xc4\x07\xcf\x07\xdb\x07\xe5\x07\xf1\x07\xf5"
"\x08\x00\x08\x05\x08\x0a\x08\x10\x08\x12\x08\x19\x08\x21\x08\x29"
"\x08\x33\x08\x3d\x08\x49\x08\x55\x08\x5c\x08\x60\x08\x6c\x08\x7d"
"\x08\x86\x08\x8c\x08\x97\x08\x9c\x08\xa8\x08\xb4\x08\xba\x08\xc0"
"\x08\xc6\x08\xd2\x08\xd6\x08\xdf\x08\xe3\x08\xe8\x08\xec\x08\xf2"
"\x08\xfd\x09\x0b\x09\x11\x09\x1c\x09\x22\x09\x2e\x09\x38\x09\x40"
"\x09\x42\x09\x48\x09\x55\x09\x5c\x09\x61\x09\x6b\x09\x72\x09\x7e"
"\x09\x88\x09\x93\x09\x9e\x09\xa4\x09\xa7\x09\xa9\x09\xb0\x09\xbc"
"\x09\xca\x09\xcd\x09\xda\x09\xe0\x09\xe7\x09\xed\x09\xf9\x0a\x06"
"\x0a\x09\x0a\x0f\x0a\x17\x0a\x22\x0a\x2e\x0a\x34\x0a\x39\x0a\x42"
"\x0a\x47\x0a\x50\x0a\x53\x0a\x56\x0a\x5a\x0a\x60\x0a\x6c\x0a\x71"
"\x0a\x76\x0a\x7c\x0a\x89\x0a\x90\x0a\x9d\x0a\xa4\x0a\xab\x0a\xb2"
"\x0a\xb9\x0a\xc0\x0a\xc7\x0a\xce\x0a\xd5\x0a\xdc\x0a\xe3\x0a\xea"
"\x0a\xf1\x0a\xf8\x0a\xff\x0b\x06\x0b\x0d\x0b\x14\x0b\x1b\x0b\x22"
"\x0b\x29\x0b\x30\x0b\x37\x0b\x3e\x0b\x45\x0b\x4c\x0b\x53\x0b\x5a"
"\x0b\x61\x0b\x68\x0b\x6f\x0b\x76\x0b\x7d\x0b\x84\x0b\x8b\x0b\x92"
"\x0b\x99\x0b\xa0\x0b\xa7\x0b\xae\x0b\xb5\x0b\xbc\x0b\xc3\x0b\xca"
"\x0b\xd1\x0b\xd8\x0b\xdf\x0b\xe6\x0b\xed\x0b\xf4\x0b\xfb\x0c\x02"
"\x0c\x09\x0c\x10\x0c\x17\x0c\x1e\x0c\x25\x0c\x2c\x0c\x33\x0c\x3a"
"\x0c\x41\x0c\x48\x0c\x4d\x0c\x56\x0c\x5d\x0c\x64\x0c\x73\x0c\x87"
"\x0c\x93\x0c\x98\x0c\x9e\x0c\xa4\x0c\xaf\x0c\xb8\x0c\xbe\x0c\xc0"
"\x0c\xcb\x0c\xd1\x0c\xd7\x0c\xe1\x0c\xe5\x0c\xe9\x0d\x1f\x0d\x5f"
"\x0d\x72\x0d\x80\x41\x45\x61\x63\x75\x74\x65\x41\x62\x72\x65\x76"
"\x65\x41\x6c\x70\x68\x61\x41\x6c\x70\x68\x61\x74\x6f\x6e\x6f\x73"
"\x41\x6d\x61\x63\x72\x6f\x6e\x41\x6f\x67\x6f\x6e\x65\x6b\x41\x72"
"\x69\x6e\x67\x61\x63\x75\x74\x65\x42\x65\x74\x61\x43\x61\x63\x75"
"\x74\x65\x43\x63\x61\x72\x6f\x6e\x43\x63\x69\x72\x63\x75\x6d\x66"
"\x6c\x65\x78\x43\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x43\x68\x69"
"\x44\x63\x61\x72\x6f\x6e\x44\x63\x72\x6f\x61\x74\x44\x65\x6c\x74"
"\x61\x45\x62\x72\x65\x76\x65\x45\x63\x61\x72\x6f\x6e\x45\x64\x6f"
"\x74\x61\x63\x63\x65\x6e\x74\x45\x6d\x61\x63\x72\x6f\x6e\x45\x6e"
"\x67\x45\x6f\x67\x6f\x6e\x65\x6b\x45\x70\x73\x69\x6c\x6f\x6e\x45"
"\x70\x73\x69\x6c\x6f\x6e\x74\x6f\x6e\x6f\x73\x45\x74\x61\x45\x74"
"\x61\x74\x6f\x6e\x6f\x73\x45\x75\x72\x6f\x47\x61\x6d\x6d\x61\x47"
"\x62\x72\x65\x76\x65\x47\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78"
"\x47\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x47\x64\x6f\x74"
"\x61\x63\x63\x65\x6e\x74\x48\x62\x61\x72\x48\x63\x69\x72\x63\x75"
"\x6d\x66\x6c\x65\x78\x49\x4a\x49\x62\x72\x65\x76\x65\x49\x64\x6f"
"\x74\x61\x63\x63\x65\x6e\x74\x49\x6d\x61\x63\x72\x6f\x6e\x49\x6f"
"\x67\x6f\x6e\x65\x6b\x49\x6f\x74\x61\x49\x6f\x74\x61\x64\x69\x65"
"\x72\x65\x73\x69\x73\x49\x6f\x74\x61\x74\x6f\x6e\x6f\x73\x49\x74"
"\x69\x6c\x64\x65\x4a\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x4b"
"\x61\x70\x70\x61\x4b\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74"
"\x4c\x61\x63\x75\x74\x65\x4c\x61\x6d\x62\x64\x61\x4c\x63\x61\x72"
"\x6f\x6e\x4c\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4c\x64"
"\x6f\x74\x4d\x75\x4e\x61\x63\x75\x74\x65\x4e\x63\x61\x72\x6f\x6e"
"\x4e\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4e\x75\x4f\x62"
"\x72\x65\x76\x65\x4f\x68\x75\x6e\x67\x61\x72\x75\x6d\x6c\x61\x75"
"\x74\x4f\x6d\x61\x63\x72\x6f\x6e\x4f\x6d\x65\x67\x61\x74\x6f\x6e"
"\x6f\x73\x4f\x6d\x69\x63\x72\x6f\x6e\x4f\x6d\x69\x63\x72\x6f\x6e"
"\x74\x6f\x6e\x6f\x73\x4f\x73\x6c\x61\x73\x68\x61\x63\x75\x74\x65"
"\x50\x68\x69\x50\x69\x50\x73\x69\x52\x61\x63\x75\x74\x65\x52\x63"
"\x61\x72\x6f\x6e\x52\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74"
"\x52\x68\x6f\x53\x61\x63\x75\x74\x65\x53\x63\x65\x64\x69\x6c\x6c"
"\x61\x53\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x53\x63\x6f\x6d"
"\x6d\x61\x61\x63\x63\x65\x6e\x74\x53\x69\x67\x6d\x61\x54\x61\x75"
"\x54\x62\x61\x72\x54\x63\x61\x72\x6f\x6e\x54\x63\x6f\x6d\x6d\x61"
"\x61\x63\x63\x65\x6e\x74\x54\x68\x65\x74\x61\x55\x62\x72\x65\x76"
"\x65\x55\x68\x75\x6e\x67\x61\x72\x75\x6d\x6c\x61\x75\x74\x55\x6d"
"\x61\x63\x72\x6f\x6e\x55\x6f\x67\x6f\x6e\x65\x6b\x55\x70\x73\x69"
"\x6c\x6f\x6e\x55\x70\x73\x69\x6c\x6f\x6e\x64\x69\x65\x72\x65\x73"
"\x69\x73\x55\x70\x73\x69\x6c\x6f\x6e\x74\x6f\x6e\x6f\x73\x55\x72"
"\x69\x6e\x67\x55\x74\x69\x6c\x64\x65\x57\x61\x63\x75\x74\x65\x57"
"\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x57\x64\x69\x65\x72\x65"
"\x73\x69\x73\x57\x67\x72\x61\x76\x65\x58\x69\x59\x63\x69\x72\x63"
"\x75\x6d\x66\x6c\x65\x78\x59\x67\x72\x61\x76\x65\x5a\x61\x63\x75"
"\x74\x65\x5a\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x5a\x65\x74\x61"
"\x61\x62\x72\x65\x76\x65\x61\x65\x61\x63\x75\x74\x65\x61\x66\x69"
"\x69\x30\x30\x32\x30\x38\x61\x66\x69\x69\x31\x30\x30\x31\x37\x61"
"\x66\x69\x69\x31\x30\x30\x31\x38\x61\x66\x69\x69\x31\x30\x30\x31"
"\x39\x61\x66\x69\x69\x31\x30\x30\x32\x30\x61\x66\x69\x69\x31\x30"
"\x30\x32\x31\x61\x66\x69\x69\x31\x30\x30\x32\x32\x61\x66\x69\x69"
"\x31\x30\x30\x32\x33\x61\x66\x69\x69\x31\x30\x30\x32\x34\x61\x66"
"\x69\x69\x31\x30\x30\x32\x35\x61\x66\x69\x69\x31\x30\x30\x32\x36"
"\x61\x66\x69\x69\x31\x30\x30\x32\x37\x61\x66\x69\x69\x31\x30\x30"
"\x32\x38\x61\x66\x69\x69\x31\x30\x30\x32\x39\x61\x66\x69\x69\x31"
"\x30\x30\x33\x30\x61\x66\x69\x69\x31\x30\x30\x33\x31\x61\x66\x69"
"\x69\x31\x30\x30\x33\x32\x61\x66\x69\x69\x31\x30\x30\x33\x33\x61"
"\x66\x69\x69\x31\x30\x30\x33\x34\x61\x66\x69\x69\x31\x30\x30\x33"
"\x35\x61\x66\x69\x69\x31\x30\x30\x33\x36\x61\x66\x69\x69\x31\x30"
"\x30\x33\x37\x61\x66\x69\x69\x31\x30\x30\x33\x38\x61\x66\x69\x69"
"\x31\x30\x30\x33\x39\x61\x66\x69\x69\x31\x30\x30\x34\x30\x61\x66"
"\x69\x69\x31\x30\x30\x34\x31\x61\x66\x69\x69\x31\x30\x30\x34\x32"
"\x61\x66\x69\x69\x31\x30\x30\x34\x33\x61\x66\x69\x69\x31\x30\x30"
"\x34\x34\x61\x66\x69\x69\x31\x30\x30\x34\x35\x61\x66\x69\x69\x31"
"\x30\x30\x34\x36\x61\x66\x69\x69\x31\x30\x30\x34\x37\x61\x66\x69"
"\x69\x31\x30\x30\x34\x38\x61\x66\x69\x69\x31\x30\x30\x34\x39\x61"
"\x66\x69\x69\x31\x30\x30\x35\x30\x61\x66\x69\x69\x31\x30\x30\x35"
"\x31\x61\x66\x69\x69\x31\x30\x30\x35\x32\x61\x66\x69\x69\x31\x30"
"\x30\x35\x33\x61\x66\x69\x69\x31\x30\x30\x35\x34\x61\x66\x69\x69"
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"\xf7\xca\x05\x98\x06\xa4\x95\x8c\x91\x94\x1f\x9b\x94\x95\x9d\x9c"
"\x31\x0a\x81\x7f\x8d\x71\x1b\xfb\x19\x06\x72\x82\x89\x86\x81\x3c"
"\x1d\x84\x96\x95\x89\xa5\x1b\xf7\x5f\xfc\x61\x05\xf2\x06\x0b\x1f"
"\x69\x84\x07\x71\x5c\x1d\xa5\x1b\x92\xfb\x6f\x80\x5b\x0a\xf8\x6a"
"\x31\x1d\x0b\xa8\x06\xa2\x97\x38\x1d\x6e\xad\x06\xe7\x1d\x0b\x7a"
"\x1a\x7a\x94\x7b\x98\x82\x1e\x83\x96\x96\x89\xa5\x1b\x96\x06\xf7"
"\x00\xfb\x13\x15\xf7\x13\xf7\x15\x07\xc8\xaf\x75\x68\x61\x5b\x6f"
"\x46\x1f\xfb\x01\xfb\x7b\x15\xf7\x14\xf7\x17\x07\xb4\xaa\x84\x7d"
"\xa4\x1f\xa3\x7d\x9c\x73\x76\x1a\x6b\x6a\x7b\x4a\x1e\x0e\xf7\x9c"
"\xf3\x15\xf7\x6d\xf7\x5e\x38\x07\x5e\x9e\x74\xae\xae\x9e\xa2\xb8"
"\x1e\xf7\x4f\xfc\x6a\x07\x52\x1d\xbf\xfb\x6d\x57\x06\x46\x0a\x0b"
"\xf7\x3e\x1d\xb1\xd6\xf7\x00\x0a\x91\x83\x8e\x7b\x90\x75\x8e\x85"
"\x93\x84\x08\x83\x94\x9b\x85\x99\x47\x0a\x0b\xf8\xc7\xf7\x6e\x15"
"\xa2\x97\x32\x1d\x9c\x9d\x22\x1d\xfc\xa2\xf7\x22\x1d\x95\x97\x89"
"\xa5\x1b\x0e\xf7\x00\xf7\xd6\x95\x0a\x0b\x07\xa4\x0a\xb3\x81\xa7"
"\x1b\xcc\xb9\xb3\xc3\x4e\x0a\x95\x0a\x0e\x15\xd5\x0a\x96\x97\x88"
"\xa4\x1b\xf8\x14\x06\xa1\x98\x8d\x90\x94\x1f\x9b\x94\x95\x9d\x9d"
"\x1a\x9b\x83\x9b\x7d\x94\x1e\x93\x20\x0a\x0b\x1b\x96\xfb\xfa\x80"
"\x06\x72\x82\x89\x86\x61\x1d\xf7\x6a\x29\x0a\x2c\x06\x0b\xf8\x3c"
"\xf7\x67\xdc\x1d\x0b\x1a\x78\x9a\x7d\x9f\x95\x95\x90\x93\x91\x1e"
"\xb2\xab\x91\x90\x9c\xf5\x1d\xa7\x0a\x81\x1e\x95\x85\x92\x89\xa1"
"\x8a\xfb\x04\x0b\xf8\xb3\xf8\x15\x15\xa8\x9d\x93\x95\xa0\x1a\xa4"
"\x74\xa3\x71\x7e\x84\x88\x7d\x75\x1e\xfc\x43\xfb\xa1\x05\x6d\x79"
"\x84\x81\x77\x1a\x71\xa2\x73\xa4\x97\x9a\x91\x95\x9b\x1e\x0e\x15"
"\xbb\xaa\x80\x71\xa7\x1f\xa3\x75\x99\x6b\x6d\x1a\x41\x50\x59\x34"
"\x5d\x6a\x97\xa4\x70\x1e\x73\xa2\x7d\xaa\xab\x1a\xaa\x99\xaa\xa3"
"\xa2\x1e\xa5\xa6\xab\x96\xbb\x1b\x0e\xf7\x52\x1d\x96\xfb\xfa\x06"
"\x65\x74\x78\x6b\x69\xa3\x79\xba\x1f\xf7\x15\x06\xb9\xa3\x9c\xae"
"\xa9\x1d\x6c\x0b\x29\x1d\x95\xfb\xf8\x81\x29\x1d\xf7\xa7\x06\xf7"
"\x21\xd4\xc0\xf3\xf7\x07\x34\xc9\xfb\x37\x1f\xfb\x0d\x0b\x75\x89"
"\x88\x4e\x1d\x0b\x9a\x7c\xa5\x0a\x0b\x2c\x0a\xf7\x1c\x63\x06\x5f"
"\x9e\x74\xae\xaf\x9e\xa2\xb7\x1e\xb3\xf7\x1b\x07\xb9\xa3\x9d\xad"
"\xaa\x7a\x9b\x68\x8f\x1f\x0b\xea\x1d\x0e\x15\x98\x7a\x86\x8e\x7f"
"\x64\x0a\x21\x05\x80\x99\x96\x86\x95\x1b\xa1\x9e\x9c\xa0\x99\x84"
"\x95\x7a\x99\x1f\x0e\xf7\x1f\x1d\x7e\x9b\x93\x62\x0a\x8c\x98\x94"
"\x8c\x8f\x76\x1d\x75\x91\x94\x7a\x1f\x96\x77\x89\x8c\x55\x1d\x7a"
"\x94\x7e\xa0\x80\x1f\x7e\xa5\x0b\xaa\x3e\x1d\x96\xa4\x1a\xdb\x07"
"\xa4\x8a\x93\x84\x95\x1e\x9a\x81\x7a\x94\x78\x1b\x79\x7f\x85\x7b"
"\x7e\x1f\xa9\x46\x71\x91\x0b\x3a\x1d\x93\x20\x0a\x0b\x05\xad\x8f"
"\x9e\x9d\xa8\x22\x1d\x2f\x06\x2e\x1d\x7b\x93\x7b\x99\x0b\xf7\x07"
"\x0a\xf7\x03\x07\xca\x8d\x9f\x98\xb0\x1a\xb2\x74\x98\x4a\x1e\x32"
"\x06\x4b\x74\x7d\x65\x68\x9f\x7d\xc0\x88\x1f\xfb\x07\x07\x0b\x40"
"\x1d\x91\x81\x9d\x7d\x1f\xf7\x1a\x21\x05\x80\x99\x95\x86\x0b\x71"
"\x83\x8a\x85\x81\x48\x0a\x83\x0b\x15\x68\x6e\x6f\x6a\x69\xa8\x6f"
"\xae\xae\xa8\xa7\xac\xae\x6f\xa6\x67\x1f\x0b\x15\x9d\x99\x91\x95"
"\x98\x1a\xa1\x79\x9c\x74\x7f\x85\x51\x1d\x7d\x84\x80\x7e\x1a\x77"
"\x9e\x79\xa1\x95\x95\x0b\xf8\xef\x15\xfb\x0c\x06\xd6\x0a\x95\x96"
"\x89\xa6\x1b\x97\xfc\x21\x0b\x2a\x1d\x81\x8d\x70\x1b\x2f\x06\x73"
"\x7f\xbe\x0a\x74\x97\x7a\xa4\x81\x1e\x34\x0b\xf7\x26\xf7\xfa\x15"
"\xf7\x04\xfb\x76\x05\xea\x06\xf4\xf7\x75\x05\xfb\x91\x6c\x07\x71"
"\x83\x89\x4f\x0a\x7a\x79\x1a\x0b\x88\x8f\x74\x9d\x1f\xfb\x2d\xf7"
"\x11\xf7\x15\x1d\x1b\x99\x92\x88\x7a\xa6\x1f\x70\xb8\xac\xcd\x0a"
"\x06\xba\xa3\x9c\xae\x9b\x2a\x1d\x81\x8d\x6f\x1b\x0b\xbb\xb6\xcd"
"\xac\x7d\xaa\x71\xa0\x1e\x3b\xd2\x0a\x0b\x8a\x84\x8b\x80\x82\x1a"
"\x6c\xa0\x76\xa9\xa5\x9c\x9b\xb0\x94\x1e\xc1\x9a\xa2\x99\xd8\x1b"
"\xbf\xb3\x7e\x79\x7a\x5f\x7e\x4e\x0b\xa2\x74\xa8\x95\x99\x8d\x8f"
"\x9d\x1e\x96\xbb\xad\x90\xad\x1b\xc8\xa6\x7e\x6e\x1f\x79\x07\x91"
"\x68\x6a\x8e\x6a\x1b\x32\x0b\xca\x0a\xf7\x07\xfb\xa0\x06\x60\x0b"
"\x97\x9b\xa1\x31\x0a\x2f\x1d\x32\x06\x76\x84\x8a\x88\x82\x1f\x78"
"\x85\x7c\x76\x0b\x89\xa4\x1b\xf7\x06\x06\xf7\x03\xe0\xda\xf1\x8a"
"\x1f\xf8\x4c\x0b\xf7\x49\x1d\x9f\x0b\x06\xcb\xa2\x99\xb1\xaf\x75"
"\x9a\x57\x8c\x1f\xf7\xf9\x07\xc1\x8d\x8f\x1d\x0b\xf8\x96\xf8\x3d"
"\x15\xfb\x1f\x06\x72\x81\x89\x86\x82\x32\x0a\x84\x0b\x1e\x69\x06"
"\x4c\x74\x7d\x66\x6e\x9a\x7a\xac\x85\x1f\x2b\x07\x4c\xf7\x02\x05"
"\xcd\x65\x6c\xa2\x58\x1b\x5f\x81\x0b\xf8\xe4\xf7\x01\x0a\x93\x85"
"\x9b\x1b\x9e\x9b\x99\x9c\x90\x8a\x93\x88\x92\x1f\x0b\x89\x86\x82"
"\x1f\x7b\x81\x81\x7a\x7a\x1a\x0b\x06\xf7\x0f\x1d\x0b\x06\x71\x0a"
"\x7c\x95\x9d\x82\x9d\x3e\x1d\x94\xa6\x1a\x0b\x46\xfb\x5c\x05\x88"
"\x84\x8a\x84\x85\x1a\x7b\x9b\x7d\x9e\x9a\x93\x91\x9d\x97\x1e\xf7"
"\x25\xf7\x76\x05\x0b\x07\xbb\x8c\xa1\x9c\xae\x1a\xaf\x73\x99\x4c"
"\x1e\x40\x06\x4c\x73\x7d\x67\x68\xa1\x7a\xbc\x8a\x1f\x0b\xf7\x6f"
"\xf7\x0d\x15\x34\xb9\x5a\xde\xbf\xad\xa2\xaf\xa7\x73\xa3\x6f\x84"
"\x81\x89\x89\x84\x1e\x89\x0b\x1a\xaa\xa8\xa2\xb2\xa5\x9e\x84\x7a"
"\x9b\x1e\x72\xa2\x91\x88\x9f\x1b\xa9\xa2\xa2\xa9\xbe\x3a\xbe\x0b"
"\x70\x84\x8a\x85\x81\x48\x0a\x84\x95\x98\x88\xa4\x1b\x0b\x8d\xfb"
"\x2e\xf7\x11\x18\xed\x0a\xa0\x95\x93\x0b\x15\xa2\xa2\x97\xa6\xaa"
"\x1a\xc9\x59\xbb\x4a\x49\x59\x5b\x4c\x6d\x97\x70\xa2\x74\x1e\x72"
"\x76\x0b\xf8\x6f\xe6\x0a\x97\x87\x93\x7e\x95\x1f\x0b\x8a\x84\x80"
"\x1f\x7b\x82\x81\x7a\x7a\x1a\x7b\x94\x7b\x98\x81\x1e\x83\x97\x94"
"\x89\xa6\x1b\x0b\xd1\x0a\xa5\x1b\x0b\x15\x99\x97\x92\x96\x97\x1a"
"\x9d\x7a\x9b\x78\x82\x81\x53\x1d\x7c\x0b\x1f\x7e\x07\x53\x98\x76"
"\xae\xa4\x98\x96\xa7\x94\x1e\xc0\x2d\x8e\x85\x8e\x87\x95\x7e\x19"
"\x0b\xa8\x1d\x9a\x9a\x1a\x9b\x7a\x9a\x78\x1e\x0e\xf7\x10\x0a\x79"
"\x1a\x0b\x15\x9d\x99\x91\x95\x98\x1a\xa1\x79\x9c\x74\x7f\x85\x88"
"\x7e\x7a\x1e\xfb\x19\x21\x05\x0b\x06\xa0\xf6\x0a\x83\x9a\x7c\x96"
"\x1e\x93\x0b\xf7\x2b\x1d\x93\x7b\x99\x82\x1e\x83\x96\x96\x89\x0b"
"\xf7\x12\x15\xa7\x9f\x78\x70\x6e\x78\x78\x6d\x6f\x77\x9e\xa7\xa7"
"\x9f\x9e\xa8\x1f\x0b\x1a\xad\x73\x9d\x5c\x1e\xfb\x0c\x29\x1d\x95"
"\x0b\x1b\x8d\x06\x67\xfb\x16\x52\xf7\x23\x05\x2d\x06\x53\xfb\x22"
"\x69\xf7\x15\x05\x0b\x71\x83\x8a\x85\x81\x3b\x0a\x7a\x93\x7b\x99"
"\x82\x1e\x84\x0b\x77\x84\x8b\x88\x81\x1f\x78\x84\x7d\x77\x76\x4b"
"\x0a\x83\x0b\x06\x77\x84\x8a\x88\x82\x1f\x77\x85\x7d\x76\x0b\x40"
"\xdd\x0a\x0b\x91\x82\x1e\x7b\x95\x9c\x82\x9e\x2d\x1d\x0b\x15\xa7"
"\x5f\x69\x9b\x7c\x1b\x84\x84\x83\x82\x85\x8f\x86\x97\x80\x1f\xae"
"\x0b\x65\x1a\x66\xa2\x7d\xca\x1e\xed\x06\xca\x6e\x0a\x0b\x83\x34"
"\x1d\x0b\xc7\xe8\x1f\xc8\x07\xef\xd3\xd2\xef\xad\xad\x83\x7c\xa6"
"\x1e\xa7\x7c\x0b\x72\x82\x89\x86\x81\x73\x1d\x2d\x0a\x1e\x0b\x7d"
"\x67\x68\xa1\x7a\xb9\x8a\x1f\x4b\x07\x0b\x8d\x90\x3a\x1d\x0b\x1a"
"\x6b\xa5\x79\xb8\x1e\xab\x06\xba\xa5\x9d\xac\xa0\x82\x98\x71\x0b"
"\x1e\xe0\x06\xcb\x6e\x0a\x89\x06\x89\xd1\x0b\x1e\x7b\x95\x9d\x82"
"\x9d\x1b\x9c\x9b\x93\x98\x96\x1f\x93\x96\x8d\x0b\x62\xf7\x0a\x0a"
"\xf7\x24\x07\x0e\x81\xac\x1d\x93\xa6\x1a\x0b\x15\xf7\x02\x30\x05"
"\x82\x97\x93\x87\x95\x1b\xa0\x9d\x9c\xa0\x0b\xab\x1d\x74\x1b\x6c"
"\x6e\x0b\xf7\x08\x0a\xf7\x18\x2b\x1d\xad\x0b\xf7\x65\x1d\xf7\x31"
"\x07\x0e\x1b\x5e\x68\x9e\xa7\x83\x1f\xa6\x83\x83\x93\x77\x1b\x0e"
"\x5c\x73\xf7\x08\x0a\x0b\x06\x9f\xf6\x0a\x0b\xfb\x2f\xfb\x11\x05"
"\x75\x79\x88\x87\x7d\x1a\x76\x9d\x7a\x0b\x9e\x1a\x9d\x82\x9b\x7c"
"\x96\x1e\x93\x7f\x82\x8d\x6e\x1b\x0b\x6f\x1a\x68\xa3\x79\xb9\x1e"
"\xf7\xd5\x06\xd4\xb2\xab\xc6\x0b\x7f\x1a\x79\x9c\x7b\x9e\x94\x96"
"\x57\x1d\x05\x82\x97\x94\x87\x95\x1b\xa0\x9d\x9c\xa0\x97\x87\x0b"
"\x06\x33\x66\x84\x71\x64\x1f\x47\x5e\x68\x40\x27\x1a\x0b\x1a\x68"
"\xa3\x7a\xb9\x1e\xf7\x03\x0b\x82\x90\x7f\x92\x83\x1f\x81\x95\x93"
"\x88\xa6\x1b\x0b\x90\x1a\x9b\x7b\x9a\x7a\x7d\x82\x84\x79\x81\x1e"
"\x0b\x9b\x8e\x8f\x93\x1f\x9b\x95\x95\x9c\x9d\x1a\x9b\x0b\xdc\xc7"
"\xbf\xe8\xb6\xae\x83\x7b\xa4\x1f\x97\x84\x0b\x15\xfb\x25\x06\xf7"
"\x28\xfb\x7a\x05\x78\x97\x0b\x93\x7c\x99\x81\x1e\x83\x95\x98\x89"
"\xa4\x1b\x0b\x1b\x80\x7f\x90\x9e\x6a\x1f\xa8\x59\x79\x92\x0b\x67"
"\x76\x7c\x70\x82\x90\x7f\x92\x83\x1f\x81\x0b\x9b\x99\x9e\x95\x86"
"\x92\x7f\x96\x1f\x0e\x1f\x7b\x81\x81\x7a\x79\x1a\x0b\x61\x1b\x5f"
"\x7e\x9d\xc6\x1f\x0b\x79\x69\x69\xa3\x79\xba\x1f\x0b\xf6\xbe\xb7"
"\x97\xa8\xbc\x1e\x0b\x06\x5f\x9d\x74\xaf\xae\x9e\xa2\xb7\x1e\x0b"
"\x06\x74\x7f\x80\x78\x77\x97\x80\xa2\x1f\x0b\x8a\x75\x7a\x6a\x1a"
"\x69\xa4\x79\xb9\x1e\x0b\x15\x9f\x9a\x90\x93\x99\x1a\xa1\x79\x9c"
"\x0b\x19\x8f\x8f\x94\x98\x90\x94\xbf\xe8\x18\x0b\x5d\x73\x79\x68"
"\x69\xa0\x7c\xbe\x89\x1f\x0b\x72\x81\x89\x85\x82\x1f\x7b\x82\x81"
"\x7a\x0b\x96\xa6\x8e\x1f\xab\xf7\x8b\x05\x0e"
;
const unsigned int _binary_NimbusMonoPS_Bold_cff_size = sizeof(_binary_NimbusMonoPS_Bold_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusMonoPS-BoldItalic.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusMonoPS_BoldItalic_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x18\x4e\x69\x6d\x62\x75\x73\x4d"
"\x6f\x6e\x6f\x50\x53\x2d\x42\x6f\x6c\x64\x49\x74\x61\x6c\x69\x63"
"\x00\x01\x01\x01\x38\xf9\xbc\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9"
"\xbf\x02\xf9\xc0\x03\xf8\x14\x04\x8c\x0c\x01\x7f\x0c\x02\x33\x0c"
"\x03\xf7\x02\x0c\x04\x2e\xfc\x1d\xf9\xe0\xfa\x79\x05\x1c\x35\xaf"
"\x0f\x1c\x35\xc2\x11\xa9\x1d\x00\x00\xd1\x60\x12\x01\xa6\x02\x00"
"\x01\x00\x08\x00\x0e\x00\x13\x00\x1d\x00\x24\x00\x2b\x00\x35\x00"
"\x39\x00\x3f\x00\x45\x00\x50\x00\x5a\x00\x5d\x00\x63\x00\x69\x00"
"\x6e\x00\x74\x00\x7a\x00\x84\x00\x8b\x00\x8e\x00\x95\x00\x9c\x00"
"\xa8\x00\xab\x00\xb3\x00\xb7\x00\xbc\x00\xc2\x00\xcd\x00\xd9\x00"
"\xe3\x00\xe7\x00\xf2\x00\xf4\x00\xfa\x01\x04\x01\x0b\x01\x12\x01"
"\x16\x01\x22\x01\x2b\x01\x31\x01\x3c\x01\x41\x01\x4d\x01\x53\x01"
"\x59\x01\x5f\x01\x6b\x01\x6f\x01\x71\x01\x77\x01\x7d\x01\x89\x01"
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"\x08\x88\x90\x87\x91\x8b\x1a\xf7\x16\x0a\x6a\x52\x72\x6b\x67\x6f"
"\x08\x7e\x80\x88\x86\x85\x1a\x81\x92\x84\x93\x99\x0b\xf8\xe2\x89"
"\x1d\xfb\x03\xe0\x46\xf7\x1f\xdc\xf7\x07\x9f\xa1\xb7\x1e\xa2\x96"
"\x98\x9e\xa2\x1a\xa2\xf7\x38\x1d\x2a\x0b\xf8\xc5\xac\x0a\xf8\xf8"
"\xf7\x0c\x1d\xfc\xa1\x37\x1d\x6c\x9c\x7f\xb7\x1e\x0e\x8a\x98\x8a"
"\xfb\x31\xfb\x5d\x18\x4c\xf7\x5d\xf7\x69\x1d\x7c\x90\x1e\x8e\x82"
"\x85\xf7\x42\x1d\x7b\x1a\x72\x97\x7f\xa7\x86\x1e\x0b\xf7\x2a\x0a"
"\xcc\xa8\xbd\xb7\x1f\xa1\xa4\x9a\xa9\xf7\x30\x1d\x55\x6a\xa6\xb8"
"\x1f\xa7\x8c\x82\x96\x77\x1b\x0e\x8e\x97\x99\x1f\x9a\x68\x1d\x82"
"\x85\x8c\x77\x1b\x2f\x37\x1d\x71\x98\x7e\xab\x88\x1e\x98\xfb\xd6"
"\x05\xef\x06\x0b\x06\x6b\x81\xd6\x0a\x0b\x15\xe4\x31\x05\x81\x36"
"\x0a\xa2\x96\x8a\x8c\x7a\x9c\x1f\xfb\x13\xf7\x11\xfb\x4a\xfb\x10"
"\x05\x6e\x77\x6f\x0a\xf8\xa9\xf7\xdc\x15\xb0\x9e\x97\x9a\xa5\x1a"
"\x9f\x79\x9d\x77\x7d\x83\x88\x7e\x72\x1e\xfc\x20\xfb\x69\x05\x66"
"\x78\x7f\x7c\x72\x1a\x76\x9d\x79\xa0\x96\x99\x90\x96\xa0\x1e\x0e"
"\x1e\x55\xf7\x12\x15\xa3\x9b\x7d\x75\x6b\x71\x71\x69\x8a\x0a\xad"
"\x1f\x69\xf7\x24\x1d\x0b\x64\x72\xb5\x0a\x0b\x06\xa8\x99\x8f\x96"
"\x99\x48\x0a\x83\x84\x0b\x7f\x83\x75\x7c\x1e\x9e\x6e\x60\x96\x59"
"\x1b\xfb\x24\xfb\x0a\x0b\x6b\x55\x1a\x5d\xc6\x0a\x81\x88\x8e\x93"
"\xad\x0b\xe2\x0a\xb7\x1e\xd4\x2e\x0a\xfb\x0a\x26\x1d\x0b\x15\x98"
"\x7d\x85\xf7\x28\x0a\x96\x81\xf7\x34\x1d\x94\x7f\x97\x1f\x0e\x15"
"\x40\x46\xbd\x0a\x0b\xe3\x0a\x0e\xf7\x29\x1d\x95\x96\x9d\x9e\x1a"
"\x9d\x82\x9c\x7c\x95\x1e\x93\x7f\x82\x8d\x6e\x1b\x0b\xbf\x0a\x0e"
"\x16\xf7\x0e\x06\xa9\x98\x28\x1d\x9b\x1a\x9d\x81\x9b\x0b\x4a\x45"
"\x58\xb2\x65\xc1\xd5\xd1\xcc\xd1\xbf\x64\xb0\x55\x1f\x7e\x53\x15"
"\xa6\x9f\x78\x72\x68\x68\x6a\x66\x70\x77\x9e\xa5\xad\xae\xac\xb0"
"\x1f\x0b\xa6\x7b\x71\x84\x8a\x81\x88\x7f\x1f\x67\xfb\x34\x05\x89"
"\x06\x6b\x80\x89\x7f\x7c\x1f\x7b\x7e\x31\x1d\xb6\x1e\xf7\x04\x06"
"\x0b\x15\x8c\x9b\x05\x9f\x81\x96\x79\x79\x80\xf7\x18\x0a\x85\x85"
"\x1a\x78\x95\x80\x9d\x9d\x96\x97\xa5\x91\x1e\x0b\x90\x8f\x87\x82"
"\x91\x1e\x77\x99\x95\x85\x9f\x1b\xa5\x9d\x9c\xa3\xa9\x72\xa0\x68"
"\x73\x72\x82\x7c\x77\x1f\x66\x6e\x7d\x60\x32\x1a\x0e\x15\x63\x73"
"\x0a\x6c\x1f\xf7\x64\x16\x63\x4a\x0a\xb1\x0b\x9f\x9e\x9f\x1b\x95"
"\x96\x89\x85\x9a\x1f\x86\x9a\x8f\x8a\x95\x1b\xad\xaa\xa9\xac\xab"
"\x5e\xa1\x4a\x3b\x81\x0a\x0b\xf7\x1c\x0a\x7d\x89\x87\x83\x1a\x7e"
"\x99\x7f\x9a\x99\xf7\x2c\x0a\x0e\x15\x98\x7d\x86\x8e\x7f\x1b\x70"
"\xd5\x0a\x94\x0b\x33\x06\x4c\x73\x7d\x67\x68\xa0\x7a\xb8\x8a\x1f"
"\x72\xfb\x04\x05\x86\x0b\xaa\x6f\xbd\xad\xbb\x98\x9b\xa5\x1e\x9a"
"\x95\x95\x9b\x9a\x1a\x9f\x7d\x99\x77\x83\x83\x89\x87\x82\x1e\x7c"
"\x67\x87\x8a\x7f\x1b\x0b\x15\x62\x62\x1d\x6d\x1f\xf7\x63\x16\xf7"
"\x56\x1d\x0b\xa1\x1d\xfb\x4b\xf7\x73\x1d\x99\x7e\x9d\x95\x0b\x06"
"\x6b\x7c\x0a\x7a\x0b\x1b\x79\x79\x83\x7d\x80\x1f\x83\x80\x88\x80"
"\x71\x1a\xfb\x53\x07\x74\x8d\x80\x91\x81\x1e\x7b\x96\x9e\x81\x9f"
"\x1b\x0b\xf7\xcb\xf8\xf1\xf7\x43\x1d\xa0\xa7\xa5\x1d\xb5\xf7\x50"
"\x05\x8e\x97\x8c\x95\x97\x69\x1d\x0b\x81\x1f\x77\x82\x7a\x73\x75"
"\x1a\x70\xa0\x7c\xb3\x1e\xf7\x0d\x06\xbc\x7e\x0a\x0b\x1a\x97\x86"
"\x97\x81\x92\x1e\x93\x82\x82\x8d\x6f\x1b\x27\x39\x1d\x7a\x1a\x0b"
"\xa6\x1d\x94\x91\x0b\x15\xf7\x69\xf7\x76\x05\xa1\x95\x8d\x90\x96"
"\x1f\xa0\x96\x9a\xa1\xa1\x52\x1d\x0b\x77\x1a\x6d\xa6\x71\xab\xa0"
"\x95\x91\xac\xa6\x1e\xa8\xa4\x94\x93\x92\x1b\x90\x99\x82\x7c\x9d"
"\x1f\x0b\xa8\x1d\x76\x1b\x0b\x20\x0a\x9b\x1a\x9d\x81\x9a\x7c\x91"
"\x1e\x8d\x86\x84\x8c\x0b\x1b\x6b\x06\xfb\x11\xf7\x16\xf7\x1a\xe4"
"\x05\xa5\x06\xaa\x96\x8d\x97\x9a\x1f\x9b\x98\x94\x9c\x0b\xf7\x1b"
"\x1d\xa3\x0b\x88\x7f\x30\x1d\x88\x94\x91\x8a\x9f\x1b\x0b\x8e\x97"
"\x9a\xa0\x1d\x8e\x82\x20\x1d\x0b\x8f\x96\x99\x91\x1d\x0b\x93\x1a"
"\xa2\x78\x9c\x72\x67\x74\x75\x5f\x82\x1e\x0b\x1f\xf7\x64\xf7\x2d"
"\x1d\x0b\x05\x79\x06\x59\x6b\x73\x66\x6c\x9c\x7f\xb7\x1f\xf7\x18"
"\x06\xbe\xab\xa3\xaf\xa5\x0b\x06\xa9\x98\x8f\x96\x99\x48\x0a\x0b"
"\x94\x93\x90\x8e\x94\x91\x19\x6a\x8e\x99\x7c\xa9\x1b\xa6\x9b\x9a"
"\xae\x93\x1f\x0b\x99\x8f\x96\x99\xf7\x02\x0a\x96\x81\x94\x1e\x92"
"\x82\x0b\xf5\x0a\x20\x1d\x0b\x1f\x7b\x7f\x82\x79\x7a\x1a\x7f\x90"
"\x80\x95\x83\x1e\x83\x94\x93\x89\xa8\x1b\x0b\x81\x89\x81\x82\x1a"
"\x70\x9c\x7e\xac\xb4\x98\x0b\xf7\x11\x0a\x6d\x9d\x7f\x0b\x15\x65"
"\x64\x66\x66\x70\xa3\x73\xa7\xb4\xb0\xae\xb2\xa8\x75\xa1\x6c\x1f"
"\x0b\x1b\x4f\x5f\xae\xba\x8f\x8c\x93\xf7\x27\x0a\x0b\x9d\x7f\xb6"
"\x1e\xf7\x19\x06\xbc\xab\xa2\xaf\xaa\x78\x99\x61\x1f\x7c\x06\x0b"
"\x05\x87\x79\x8b\x88\xf7\x5a\x1d\x0b\xf7\x54\x1d\xc8\x44\x70\x99"
"\x5e\x1b\x5f\x69\x79\x0b\x9d\x3c\x1d\x83\x84\x8b\x77\x1b\x6d\x06"
"\x0b\x6b\x81\x3f\x1d\x79\x7b\x21\x0a\x0b\x06\x58\x6c\x40\x1d\x0b"
"\xf7\x0a\x0a\x6e\x9d\x7e\x0b\xf7\x70\x15\xf7\x2a\xf1\xa2\x8e\x92"
"\x8d\x97\x95\x19\x9b\x97\x94\x0b\x8a\x84\x80\xf7\x66\x1d\x80\x1e"
"\x0b\x3e\x1d\x82\x20\x1d\x2f\x06\x6c\x0b\xf9\x04\x15\xf7\x0d\x0a"
"\x0b\xf8\xe4\xf7\x70\x1d\x94\x84\x9a\x1b\x0b\xf2\x15\xf8\x0f\xf7"
"\xff\xa1\xed\x05\xfc\x34\x06\x66\xfb\x39\x05\x0b\x82\xc5\x1b\xf7"
"\x26\xf7\x05\xd2\xe6\xb0\x79\xaa\x6a\x9f\x1f\x0b\x06\x6b\x81\x89"
"\x7e\x7c\x1f\x7c\x7f\x81\x79\x7b\x1a\x6d\x9d\x0b\x1a\x7a\x96\x7b"
"\x99\xf7\x6e\x1d\x0b\xf7\x4c\x1d\x82\x0b\x9d\x9c\x1a\x97\xf7\x19"
"\x0a\x0b\x82\x7a\x7b\x1a\x6c\x9c\x7f\xb6\x1e\x0b\x86\x95\x1b\xa5"
"\xa3\xa1\xa2\x95\x86\x0b\x1f\x9b\x97\x94\x9d\x9c\x1a\x97\x86\x0b"
"\x1f\x9a\x97\x94\x9d\x9b\x1a\x0b\xf7\x57\x1d\xb6\x1e\x0b\x89\xf7"
"\x0a\x0a\x0b\x7d\x98\x77\x7f\x83\x88\x7e\x79\x1e\xfb\x32\x21\x05"
"\x0b\x41\x49\x4d\x46\x74\x92\x77\x99\x7a\x1e\x66\x71\x75\x0b\x05"
"\x89\x81\x89\x7f\x84\x1a\x75\x9e\x7a\xa4\x9c\x9c\x0b\x06\x33\x66"
"\x84\x71\x64\x1f\x47\x5e\x68\x40\x27\x1a\x0b\xf7\x63\x1d\x7a\x1a"
"\x0b\x15\x70\x83\x8a\x84\x80\x1f\x7a\x82\x80\x78\x78\x1a\x0b\x1a"
"\x98\xf7\x19\x0a\x0b\x69\x6c\x6e\x6b\x72\x9d\x7a\xa6\xad\xaa\xa8"
"\xac\xa3\x0b\x7c\x1f\x7c\x7e\x82\x7a\x7a\x1a\x6d\x9c\x7f\xb6\x1e"
"\x0b\x83\x7b\x7d\x1e\x23\xfb\x0e\x05\x0b\x15\xe4\x31\x05\x81\x95"
"\x93\x87\x0b\x7c\x1f\x7b\x7f\x82\x7a\x7a\x1a\x0b\x06\x55\x6e\x76"
"\x65\x6d\xa0\x7c\xb6\x1f\x94\x06\x0b\x06\x59\x6b\x74\x66\x6e\x9f"
"\x7c\xb4\x1f\x94\x06\x0b\xc4\x1b\xf7\x35\xf7\x1b\xf7\x07\xf7\x1c"
"\xf7\x00\x0b\x15\x98\x7e\x85\x8e\x7f\x1b\x70\x74\x75\x73\x82\x0b"
"\x98\x84\x88\x8e\x82\x1b\x84\x87\x87\x79\x81\x1f\x0b\x9c\x1f\xfb"
"\x12\xf7\x11\xfb\x4b\xfb\x11\x05\x6e\x0b\x7e\x73\x85\x1e\x6a\xfb"
"\x2b\x05\x8a\x87\x8a\x0b\x86\x96\x81\x93\x1e\x93\x82\x82\x8d\x6f"
"\x1b\x0b\x1a\x7b\x97\x81\x9e\xa2\x9c\x99\xa2\x90\x1e\x0b\x9d\x93"
"\x98\x98\x1e\x95\x95\x8f\x95\x91\xa5\x0b\xf7\x88\xf7\x1c\x15\xfb"
"\x0d\xfb\x80\x05\x84\x0b\x78\x9c\x70\x69\x73\x73\x5f\x81\x1e\x0e"
"\x06\x6b\x81\x89\x7e\x7c\x1f\x0b\x8e\x97\x9a\x1f\x9a\x97\x95\x0b"
"\x95\x80\x9d\x9d\x97\x98\xa4\x0b\x1b\x68\x6f\x98\x9b\x94\x93\x0b"
"\x77\x6e\x72\x99\x81\xae\x1f\x0b\x05\x8d\x96\x8d\x96\x92\x1a\xa1"
"\x78\x9c\x0b\x06\x5f\x61\x64\x62\x6b\xa3\x75\xad\x1f\x0b\x06\xbe"
"\xaa\xa2\xb1\xaa\x7a\x97\x5f\x1f\x0b\x85\x1a\x75\x9e\x7a\xa5\xad"
"\xa3\xa2\xb6\x0b\x8c\x92\x1f\xc8\xf7\xa2\x05\xaa\x06\xaa\x0b\x8e"
"\x7f\x1b\x71\x74\x75\x73\x82\x91\x80\x0b\x8f\x9d\x8b\x8c\x94\x1a"
"\xa2\x79\x9c\x71\x0b\x15\x6d\x78\x74\x68\x42\xcb\x56\xe1\xcc\x0b"
"\x97\x80\x9c\x96\x95\x90\x96\x96\x1e\xaf\x0b\x99\x93\x9c\x98\x1e"
"\xf7\x5f\xf7\x9a\x05\x0b\x1e\xd8\xc0\xc2\x57\x05\x6e\x82\x78\x73"
"\x0b\xa4\x73\xac\x1f\x94\x06\x94\x06\xb6\xb6\x0b"
;
const unsigned int _binary_NimbusMonoPS_BoldItalic_cff_size = sizeof(_binary_NimbusMonoPS_BoldItalic_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusMonoPS-Italic.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusMonoPS_Italic_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x14\x4e\x69\x6d\x62\x75\x73\x4d"
"\x6f\x6e\x6f\x50\x53\x2d\x49\x74\x61\x6c\x69\x63\x00\x01\x01\x01"
"\x37\xf9\xbc\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf\x02\xf9\xc0"
"\x03\xf8\x18\x04\x8c\x0c\x01\x7f\x0c\x02\x30\x0c\x03\xbe\x0c\x04"
"\x4d\xfb\xd1\xf9\xac\xfa\x2c\x05\x1c\x31\x0a\x0f\x1c\x31\x1d\x11"
"\xad\x1d\x00\x00\xb8\x40\x12\x01\xa6\x02\x00\x01\x00\x08\x00\x0e"
"\x00\x13\x00\x1d\x00\x24\x00\x2b\x00\x35\x00\x39\x00\x3f\x00\x45"
"\x00\x50\x00\x5a\x00\x5d\x00\x63\x00\x69\x00\x6e\x00\x74\x00\x7a"
"\x00\x84\x00\x8b\x00\x8e\x00\x95\x00\x9c\x00\xa8\x00\xab\x00\xb3"
"\x00\xb7\x00\xbc\x00\xc2\x00\xcd\x00\xd9\x00\xe3\x00\xe7\x00\xf2"
"\x00\xf4\x00\xfa\x01\x04\x01\x0b\x01\x12\x01\x16\x01\x22\x01\x2b"
"\x01\x31\x01\x3c\x01\x41\x01\x4d\x01\x53\x01\x59\x01\x5f\x01\x6b"
"\x01\x6f\x01\x71\x01\x77\x01\x7d\x01\x89\x01\x8b\x01\x91\x01\x9e"
"\x01\xa5\x01\xaf\x01\xb6\x01\xc2\x01\xcd\x01\xd0\x01\xd2\x01\xd5"
"\x01\xdb\x01\xe1\x01\xed\x01\xf0\x01\xf6\x01\xfe\x02\x09\x02\x15"
"\x02\x1a\x02\x1d\x02\x21\x02\x27\x02\x33\x02\x38\x02\x3e\x02\x4b"
"\x02\x52\x02\x59\x02\x60\x02\x6f\x02\x7b\x02\x80\x02\x86\x02\x8c"
"\x02\x97\x02\xa0\x02\xa6\x02\xa8\x02\xb3\x02\xb9\x02\xbf\x02\xc9"
"\x02\xcd\x02\xd3\x02\xda\x02\xe3\x02\xec\x02\xf5\x02\xfe\x03\x07"
"\x03\x10\x03\x19\x03\x22\x03\x2b\x03\x34\x03\x3d\x03\x46\x03\x4f"
"\x03\x58\x03\x61\x03\x6a\x03\x73\x03\x7c\x03\x85\x03\x8e\x03\x97"
"\x03\xa0\x03\xa9\x03\xb2\x03\xbb\x03\xc4\x03\xcd\x03\xd6\x03\xdf"
"\x03\xe8\x03\xf1\x03\xfa\x04\x03\x04\x0c\x04\x15\x04\x1e\x04\x27"
"\x04\x30\x04\x39\x04\x42\x04\x4b\x04\x54\x04\x5d\x04\x66\x04\x6f"
"\x04\x78\x04\x81\x04\x8a\x04\x93\x04\x9c\x04\xa5\x04\xae\x04\xb7"
"\x04\xc0\x04\xc9\x04\xd2\x04\xdb\x04\xe4\x04\xed\x04\xf6\x04\xff"
"\x05\x08\x05\x11\x05\x1a\x05\x23\x05\x2c\x05\x35\x05\x3e\x05\x47"
"\x05\x50\x05\x59\x05\x62\x05\x6b\x05\x74\x05\x7d\x05\x86\x05\x8f"
"\x05\x98\x05\xa1\x05\xaa\x05\xb3\x05\xbc\x05\xc5\x05\xce\x05\xd7"
"\x05\xe0\x05\xe9\x05\xf2\x05\xfb\x06\x04\x06\x0d\x06\x16\x06\x1f"
"\x06\x28\x06\x31\x06\x3a\x06\x43\x06\x4c\x06\x55\x06\x5a\x06\x64"
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"\x94\x05\xa8\x23\x1d\xfb\x29\x06\x73\x7d\x80\x78\x7d\xcf\x1d\x0b"
"\xb8\x0a\xfc\x01\xfb\xd8\x82\x5f\x05\xf8\x15\x06\xa1\xee\x05\x8d"
"\x94\x8b\x8b\x8f\x1a\x96\xd7\x0a\x0b\x06\x73\x6b\x76\x61\x7c\x1a"
"\x83\x92\x84\x94\x92\x8f\x8d\x92\x91\x1e\xad\xb2\xa3\x9f\xbc\xa8"
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"\x92\x87\x8f\x78\x95\x1e\x4f\xad\x6e\xa2\x6c\xae\x08\x98\x80\x87"
"\x8e\x84\x1b\x82\x83\x85\x83\x7c\x9b\x6b\xa8\x5f\x1f\x0b\xc7\x1d"
"\x0e\xa4\x0a\xf7\xbd\xf7\x92\xf7\x53\x1d\xf8\x1c\x22\x1d\xf7\x1a"
"\x06\xa1\x40\x1d\xfb\xd1\x06\x75\x7c\x7f\x79\x7d\x2a\x0a\xf7\x17"
"\x26\x1d\xfb\x1a\x55\x0a\xf7\xd1\x06\xa1\x9a\x97\x9d\x99\x82\x92"
"\x78\x1f\xfb\x18\x06\x0b\x1f\x88\x92\x88\x8e\x83\x8f\x08\x93\x78"
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"\xf7\x31\xf7\x2f\xf7\x12\xf7\x12\xf7\x30\xf7\x2d\xfb\x12\xf7\x14"
"\xfb\x2b\x1f\x0b\xde\x0a\x94\x82\x98\xf7\x0d\x0a\x0b\x8a\x85\x1e"
"\x57\xfb\x82\x05\x6e\x32\x1d\xf7\x00\x23\x1d\x70\x06\x0b\x15\x9c"
"\x97\x8e\x8f\x97\x28\x0a\x83\x86\x89\x83\x80\xf7\x2d\x1d\x0b\xdf"
"\x0a\xf7\x72\x16\x69\x67\x1d\x0b\x3a\x1d\xfb\x18\x20\x0a\xad\x06"
"\x75\x23\x05\x86\x74\x89\x7f\x7f\x1a\x0b\xf7\x09\x0a\x77\xf7\x25"
"\x1d\xd6\xd4\xc9\xcb\x0b\x8c\x1d\xf7\x72\xf7\x1a\x1d\xcc\x0a\x35"
"\xdf\x05\x91\x0b\x5c\xfb\x6b\x05\x59\x06\x74\x86\x1d\x9d\x35\x1d"
"\x64\x06\x0b\xb4\xfb\x1b\x18\x94\x6f\x8e\x89\xa9\x8a\x08\x0b\x82"
"\x94\x7e\x7b\x80\x81\x77\x87\x1e\x6a\xfb\x2c\x05\xfb\x10\x21\x1d"
"\xf7\x0e\x06\x0b\x8e\x91\xc8\x0a\xf8\xc0\xf7\x91\x15\xa2\x9a\x96"
"\x9e\x3c\x0a\xfc\x26\x4a\x1d\x9f\x1f\x0e\x2b\x1d\xba\x26\x1d\x59"
"\x24\x1d\x0b\x15\xfb\x11\xfb\x8c\x05\x88\x84\x89\x85\x85\x1a\x7b"
"\x97\x7f\x9c\x9a\x94\x91\x9f\x9b\x1e\xf7\x64\xf7\xa1\x05\x0b\xf7"
"\xcf\x15\xe4\xf7\x5f\x05\x98\xa9\x8d\x92\x99\x1a\xa1\x7a\x9c\x73"
"\xf7\x60\x1d\x0b\x94\x1e\xf7\x0f\xdf\xe1\xda\x0a\x06\x74\x7d\x81"
"\x79\x7c\x95\x83\x0b\x77\x1f\x5c\x06\xba\xf7\x6b\x05\x0b\xc0\x65"
"\xb0\x56\x1f\x84\x64\x15\xad\xa3\x73\x69\x5d\x5f\x5f\x5d\x67\x73"
"\xa2\xae\xba\xb7\xb6\xbb\x1f\x0b\x78\x0a\x84\x88\x85\x82\x1e\xfb"
"\x0f\x37\x0b\xf7\x24\x1d\x8e\x91\x95\x1e\xf7\x0f\xdf\x0b\xf7\x4c"
"\x15\xa2\xfb\x19\x05\x45\x21\x1d\xf7\x30\x2f\x1d\x0b\xf7\x84\xf8"
"\x99\x15\x9e\xe0\x05\x25\x2b\x1d\xba\x06\x83\x69\x05\x0b\x15\xa1"
"\x96\x94\x9c\x9c\x80\x93\x75\x1f\xfc\xce\x58\x0a\x0e\x4e\x1d\x91"
"\x8d\x92\x95\x1e\xf7\x0e\xdf\xe1\x38\x05\x84\x92\x0b\xf2\xd2\xca"
"\xa8\xc8\xc8\x1f\x7a\x41\x05\xf1\x79\x0a\x5b\x06\x0b\xf7\x2d\x1d"
"\x8f\x47\x0a\x20\x1d\xf7\x18\x06\xa2\x34\x1d\x0b\x4a\xc5\xe0\x90"
"\x8b\x8f\x8c\x93\x1f\xf8\x09\xbe\x15\xfb\xfe\x06\xdc\xae\xe0\xc2"
"\xe7\x1b\x0b\x36\x0a\xf7\x2f\x06\x7d\x4a\x8a\x82\x05\x86\x07\x82"
"\x8a\x96\x81\x96\x1b\x9c\x95\x0b\x82\x94\x7e\x7a\x81\x81\x76\x86"
"\x1e\x80\x59\x05\xfb\x97\x06\xf8\x03\xf7\xd8\x05\x0b\x15\xba\xf7"
"\x6b\x05\xf7\x1a\x06\xf7\x07\xbb\x70\x4a\x43\x4c\x58\x31\x1f\x0e"
"\x16\xf7\x15\x0a\xa7\xa0\x51\x1d\x6e\x1d\x9b\x92\x59\x0a\xfb\x0e"
"\x32\x1d\xcf\x06\x55\xfb\x8b\x05\x51\x0b\x1a\x97\x82\x93\x7e\x7a"
"\x81\x81\x77\x86\x1e\x0b\x6f\x71\x72\x70\x76\x9b\x7c\xa0\xa8\xa4"
"\xa3\x0b\xf8\xcd\xf8\x37\x15\xfb\xfd\x06\x76\x29\x05\x8a\x86\x8a"
"\x86\x88\x1a\x80\x0b\x15\xe4\x0a\x0b\x15\x6a\x6a\x6b\x6b\x72\x9f"
"\x77\xa3\xad\xac\xaa\xac\xa5\x78\x9e\x71\x1f\x0b\xf7\x01\x0a\xf7"
"\x22\x05\x0e\x06\x73\x7d\x81\x78\x7d\x95\x83\x0b\x1f\x9e\x6e\x7f"
"\x8f\x75\x1b\x71\x0b\x69\xf4\x0a\x70\x1f\x0b\x05\x89\x81\x8b\x8b"
"\x88\x1a\x7e\x93\x84\x0b\x06\xa2\xf7\x08\x0a\x0b\x84\x1b\x7b\x7c"
"\x7d\x7c\x85\x8e\x85\x50\x1d\x83\x0b\x96\x1a\x98\x82\x94\x7f\x85"
"\x85\x89\x87\x86\x1e\x60\x53\x73\x7f\x0b\xf7\x4b\x1d\x20\x34\x52"
"\xbe\x0b\x82\x94\x7f\x79\x82\x82\x76\x87\x1e\x78\x35\x05\xfb\x5c"
"\x06\x0b\x06\x7b\x8c\x7f\x81\x7c\x1a\x88\x07\x7c\x97\x81\x9b\x8c"
"\x1e\x0b\x32\x4f\x3f\x74\x98\x72\x9f\x7d\x1f\xa4\x79\xa6\x84\xd4"
"\x84\x0b\xb7\xa1\xa1\x94\x83\x93\x82\x87\x87\x89\x89\x87\x1e\x7b"
"\x74\x0b\x88\x92\x1b\x9c\xf7\x16\x0a\x7f\x1a\x7f\x94\x82\x98\x91"
"\x0b\x80\x79\x7c\x94\x84\x9e\x1f\x0b\x05\x8d\x94\x8b\x8b\x8e\x1a"
"\x97\x82\x94\x7e\x7a\x81\x81\x0b\xf7\x12\x0a\x94\x1e\x9c\x0b\x95"
"\x1a\x98\x82\x93\x7f\x84\x84\x88\x84\x80\x1e\xfb\x1a\x0b\x6b\x42"
"\x1d\xae\xab\xaa\xac\xa5\x78\x9d\x0b\xad\x6b\x60\x9c\x53\x1b\xfb"
"\x0d\x22\x35\x28\x6c\x98\x6d\x0b\xf7\x4d\x1d\x0e\x81\x80\x1a\x7f"
"\x94\x83\x98\x92\x93\x8e\x91\x92\x1e\x0b\x88\x1a\x7e\x93\x84\x99"
"\x9b\x96\x95\x9f\x90\x1e\xad\x0b\x8a\x7f\x05\x7f\x94\x82\x98\x9b"
"\x28\x1d\x0b\x15\x95\x96\x8e\x91\x93\x1a\x95\x80\x95\x80\x81\x83"
"\x0b\x99\x95\x9d\x9a\x81\x93\x78\x1f\xfb\x20\x06\x73\x7d\x0b\xa7"
"\xa0\x7c\x9a\x75\x1f\xf7\x62\x16\x6f\x71\x72\x70\x0b\x4f\xc2\xde"
"\xf7\x00\xf7\x00\xf0\xf7\x09\x1f\x0e\x95\x91\x93\x94\x1a\x98\x82"
"\x94\x0b\x99\x95\x9e\x9a\x81\x92\x78\x1f\x0b\x73\x6b\x1a\x61\x5b"
"\x64\x58\x6d\x0b\xf7\x13\x0a\x77\x0b\x15\x93\x83\x86\x8e\x84\x1b"
"\x7a\x7d\x7d\x7b\x85\x0b\x93\x6a\x1b\x68\x71\x7c\x63\x68\x1f\x75"
"\x73\x83\x0b\x9b\x96\x95\x9f\x8f\x1e\x96\xbd\x05\xf7\x7d\x06\x0b"
"\xf8\x68\xf7\x5e\x1d\x0b\x3b\xd2\xfb\x04\xfb\x2c\xfb\x19\xfb\x0e"
"\xfb\x1f\x0b\x92\x92\x8e\x92\x96\x1e\x0e\x9a\x99\x9b\x90\x8b\x8b"
"\x0b\x49\x69\x70\x82\x92\x84\x95\x92\x8f\x8d\x93\x0b\x8b\x8b\x8e"
"\x1a\x97\x82\x94\x7e\x7b\x80\x80\x0b\xf8\x29\xf8\x05\x15\xf7\x10"
"\x06\xa2\x9a\x96\x0b\x6f\x71\x72\x70\x76\x9a\x7c\xa1\xa8\xa4\xa3"
"\x0b\x99\x99\x9b\x90\x8b\x8b\x81\x98\x1f\x0e\x81\x78\x7d\x95\x83"
"\x9d\x1f\x0b\x82\x94\x7e\x7a\x81\x81\x76\x0b\xc2\xf7\x93\x05\x8d"
"\x93\x8c\x0b\x1a\x96\x82\x93\x7f\x81\x86\x0b\x1a\x80\x95\x82\x97"
"\x9b\x96\x0b\x06\xa0\x9b\x98\x9b\x9b\x83\x91\x76\x1f\x0b\x06\xa2"
"\x9a\x96\x9d\x9a\x82\x91\x77\x1f\x0b\x06\xa3\x99\x96\x9e\x9a\x83"
"\x91\x76\x1f\x0b\xc7\x53\x3b\xfb\x01\xfb\x00\x25\xfb\x06\x0b\x97"
"\x82\x93\x7e\x7b\x80\x81\x77\x87\x1e\x0b\x33\x05\x8a\x85\x8a\x87"
"\x87\x1a\x7f\x93\x0b\x99\x94\x9d\x9a\x7f\x94\x76\x1f\x0e\xf1\xe8"
"\xf7\x03\x1f\x0e"
;
const unsigned int _binary_NimbusMonoPS_Italic_cff_size = sizeof(_binary_NimbusMonoPS_Italic_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusMonoPS-Regular.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusMonoPS_Regular_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x15\x4e\x69\x6d\x62\x75\x73\x4d"
"\x6f\x6e\x6f\x50\x53\x2d\x52\x65\x67\x75\x6c\x61\x72\x00\x01\x01"
"\x01\x34\xf9\xbc\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf\x02\xf9"
"\xc0\x03\xf8\x18\x04\x8c\x0c\x01\x30\x0c\x03\xbe\x0c\x04\x6c\xfb"
"\xd1\xf9\x3f\xfa\x38\x05\x1c\x2b\xef\x0f\x1c\x2c\x02\x11\xbb\x1d"
"\x00\x00\xa1\xbb\x12\x01\xa6\x02\x00\x01\x00\x08\x00\x0e\x00\x13"
"\x00\x1d\x00\x24\x00\x2b\x00\x35\x00\x39\x00\x3f\x00\x45\x00\x50"
"\x00\x5a\x00\x5d\x00\x63\x00\x69\x00\x6e\x00\x74\x00\x7a\x00\x84"
"\x00\x8b\x00\x8e\x00\x95\x00\x9c\x00\xa8\x00\xab\x00\xb3\x00\xb7"
"\x00\xbc\x00\xc2\x00\xcd\x00\xd9\x00\xe3\x00\xe7\x00\xf2\x00\xf4"
"\x00\xfa\x01\x04\x01\x0b\x01\x12\x01\x16\x01\x22\x01\x2b\x01\x31"
"\x01\x3c\x01\x41\x01\x4d\x01\x53\x01\x59\x01\x5f\x01\x6b\x01\x6f"
"\x01\x71\x01\x77\x01\x7d\x01\x89\x01\x8b\x01\x91\x01\x9e\x01\xa5"
"\x01\xaf\x01\xb6\x01\xc2\x01\xcd\x01\xd0\x01\xd2\x01\xd5\x01\xdb"
"\x01\xe1\x01\xed\x01\xf0\x01\xf6\x01\xfe\x02\x09\x02\x15\x02\x1a"
"\x02\x1d\x02\x21\x02\x27\x02\x33\x02\x38\x02\x3e\x02\x4b\x02\x52"
"\x02\x59\x02\x60\x02\x6f\x02\x7b\x02\x80\x02\x86\x02\x8c\x02\x97"
"\x02\xa0\x02\xa6\x02\xa8\x02\xb3\x02\xb9\x02\xbf\x02\xc9\x02\xcd"
"\x02\xd3\x02\xda\x02\xe3\x02\xec\x02\xf5\x02\xfe\x03\x07\x03\x10"
"\x03\x19\x03\x22\x03\x2b\x03\x34\x03\x3d\x03\x46\x03\x4f\x03\x58"
"\x03\x61\x03\x6a\x03\x73\x03\x7c\x03\x85\x03\x8e\x03\x97\x03\xa0"
"\x03\xa9\x03\xb2\x03\xbb\x03\xc4\x03\xcd\x03\xd6\x03\xdf\x03\xe8"
"\x03\xf1\x03\xfa\x04\x03\x04\x0c\x04\x15\x04\x1e\x04\x27\x04\x30"
"\x04\x39\x04\x42\x04\x4b\x04\x54\x04\x5d\x04\x66\x04\x6f\x04\x78"
"\x04\x81\x04\x8a\x04\x93\x04\x9c\x04\xa5\x04\xae\x04\xb7\x04\xc0"
"\x04\xc9\x04\xd2\x04\xdb\x04\xe4\x04\xed\x04\xf6\x04\xff\x05\x08"
"\x05\x11\x05\x1a\x05\x23\x05\x2c\x05\x35\x05\x3e\x05\x47\x05\x50"
"\x05\x59\x05\x62\x05\x6b\x05\x74\x05\x7d\x05\x86\x05\x8f\x05\x98"
"\x05\xa1\x05\xaa\x05\xb3\x05\xbc\x05\xc5\x05\xce\x05\xd7\x05\xe0"
"\x05\xe9\x05\xf2\x05\xfb\x06\x04\x06\x0d\x06\x16\x06\x1f\x06\x28"
"\x06\x31\x06\x3a\x06\x43\x06\x4c\x06\x55\x06\x5a\x06\x64\x06\x6b"
"\x06\x74\x06\x7e\x06\x85\x06\x90\x06\x9a\x06\xa3\x06\xac\x06\xb5"
"\x06\xbf\x06\xc6\x06\xcf\x06\xdb\x06\xdf\x06\xe5\x06\xeb\x06\xf6"
"\x07\x00\x07\x03\x07\x11\x07\x15\x07\x1b\x07\x21\x07\x26\x07\x2d"
"\x07\x3a\x07\x40\x07\x46\x07\x50\x07\x57\x07\x5e\x07\x61\x07\x68"
"\x07\x6f\x07\x7b\x07\x86\x07\x8f\x07\x92\x07\x9a\x07\xa3\x07\xae"
"\x07\xb4\x07\xb9\x07\xbe\x07\xc4\x07\xcf\x07\xdb\x07\xe5\x07\xf1"
"\x07\xf5\x08\x00\x08\x05\x08\x0a\x08\x10\x08\x12\x08\x19\x08\x21"
"\x08\x29\x08\x33\x08\x3d\x08\x49\x08\x55\x08\x5c\x08\x60\x08\x6c"
"\x08\x7d\x08\x86\x08\x8c\x08\x97\x08\x9c\x08\xa8\x08\xb4\x08\xba"
"\x08\xc0\x08\xc6\x08\xd2\x08\xd6\x08\xdf\x08\xe3\x08\xe8\x08\xec"
"\x08\xf2\x08\xfd\x09\x0b\x09\x11\x09\x1c\x09\x22\x09\x2e\x09\x38"
"\x09\x40\x09\x42\x09\x48\x09\x55\x09\x5c\x09\x61\x09\x6b\x09\x72"
"\x09\x7e\x09\x88\x09\x93\x09\x9e\x09\xa4\x09\xa7\x09\xa9\x09\xb0"
"\x09\xbc\x09\xca\x09\xcd\x09\xda\x09\xe0\x09\xe7\x09\xed\x09\xf9"
"\x0a\x06\x0a\x09\x0a\x0f\x0a\x17\x0a\x22\x0a\x2e\x0a\x34\x0a\x39"
"\x0a\x42\x0a\x47\x0a\x50\x0a\x53\x0a\x56\x0a\x5a\x0a\x60\x0a\x6c"
"\x0a\x71\x0a\x76\x0a\x7c\x0a\x89\x0a\x90\x0a\x9d\x0a\xa4\x0a\xab"
"\x0a\xb2\x0a\xb9\x0a\xc0\x0a\xc7\x0a\xce\x0a\xd5\x0a\xdc\x0a\xe3"
"\x0a\xea\x0a\xf1\x0a\xf8\x0a\xff\x0b\x06\x0b\x0d\x0b\x14\x0b\x1b"
"\x0b\x22\x0b\x29\x0b\x30\x0b\x37\x0b\x3e\x0b\x45\x0b\x4c\x0b\x53"
"\x0b\x5a\x0b\x61\x0b\x68\x0b\x6f\x0b\x76\x0b\x7d\x0b\x84\x0b\x8b"
"\x0b\x92\x0b\x99\x0b\xa0\x0b\xa7\x0b\xae\x0b\xb5\x0b\xbc\x0b\xc3"
"\x0b\xca\x0b\xd1\x0b\xd8\x0b\xdf\x0b\xe6\x0b\xed\x0b\xf4\x0b\xfb"
"\x0c\x02\x0c\x09\x0c\x10\x0c\x17\x0c\x1e\x0c\x25\x0c\x2c\x0c\x33"
"\x0c\x3a\x0c\x41\x0c\x48\x0c\x4d\x0c\x56\x0c\x5d\x0c\x64\x0c\x73"
"\x0c\x87\x0c\x93\x0c\x98\x0c\x9e\x0c\xa4\x0c\xaf\x0c\xb8\x0c\xbe"
"\x0c\xc0\x0c\xcb\x0c\xd1\x0c\xd7\x0c\xe1\x0c\xe5\x0c\xe9\x0d\x1f"
"\x0d\x5f\x0d\x75\x0d\x83\x41\x45\x61\x63\x75\x74\x65\x41\x62\x72"
"\x65\x76\x65\x41\x6c\x70\x68\x61\x41\x6c\x70\x68\x61\x74\x6f\x6e"
"\x6f\x73\x41\x6d\x61\x63\x72\x6f\x6e\x41\x6f\x67\x6f\x6e\x65\x6b"
"\x41\x72\x69\x6e\x67\x61\x63\x75\x74\x65\x42\x65\x74\x61\x43\x61"
"\x63\x75\x74\x65\x43\x63\x61\x72\x6f\x6e\x43\x63\x69\x72\x63\x75"
"\x6d\x66\x6c\x65\x78\x43\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x43"
"\x68\x69\x44\x63\x61\x72\x6f\x6e\x44\x63\x72\x6f\x61\x74\x44\x65"
"\x6c\x74\x61\x45\x62\x72\x65\x76\x65\x45\x63\x61\x72\x6f\x6e\x45"
"\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x45\x6d\x61\x63\x72\x6f\x6e"
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"\x51\x0a\x0b\xc5\x0a\xa8\xfb\xd1\xd2\x0a\x0b\xf8\x25\x15\x9f\x82"
"\x97\x7a\x7a\x82\x80\x76\xe6\x0a\x84\x88\x86\x80\x1e\x83\x7b\x0b"
"\x52\x1d\xfb\x11\x06\x71\x0b\x76\x0a\xc6\xfc\x31\x64\x06\x75\x80"
"\x82\x7b\x7a\xf7\x23\x1d\x0b\x15\xfc\x1a\x07\x4a\x8a\x5e\x5f\x4c"
"\x1b\xfb\x14\x06\x3b\x0a\xf7\x15\x06\xe6\x89\xd2\xd2\x89\xe6\x08"
"\xf8\x4d\x0b\xf7\x2a\xf7\x0a\x15\x9b\x80\x96\x7c\x7a\x82\x80\x76"
"\x1e\x3a\x07\x76\x94\x80\x9c\x9b\x94\x96\x9f\x1e\x6c\xb1\xc0\x7b"
"\xc8\x1b\x0b\x7f\x96\x7d\x77\x1d\x83\x80\x9c\x1d\xec\x0a\x84\x88"
"\x85\x85\x1a\x7f\x95\x81\x97\x93\x8e\x8d\x97\x95\x1e\x0b\x82\xa5"
"\x1f\xa5\x06\xf7\x31\xc8\x77\x56\x58\x4c\x6c\x26\x3e\x4f\x98\xaa"
"\x48\x1f\x90\x82\x86\x8c\x86\x1b\x7e\x7e\x7e\x7d\x0b\x1a\x62\xa9"
"\x73\xbe\xee\x0a\x74\x86\x89\x79\x1b\x71\x7f\x94\x9e\xa3\x0b\x75"
"\x81\x51\x0a\x0b\xa5\xe9\x0a\x0b\x05\x95\x3e\x1d\xfb\x02\x06\x3b"
"\x0a\xb8\x06\xfb\x2c\x0b\x05\xa0\x06\x9e\x98\xf7\x40\x1d\xfb\x03"
"\x50\x0a\xaa\x06\xfb\x20\x0b\xf8\x89\xf7\x90\x60\x1d\xfc\x26\x20"
"\x0a\x0e\xf8\xd0\xf7\x94\x60\x1d\xfc\xb4\x20\x0a\x0e\x80\x96\x7c"
"\xf7\x0d\x0a\x7f\x89\x0b\xc5\x62\x53\x90\x1e\x77\x8c\x94\x82\x5c"
"\x0a\xf0\xac\x1d\x0b\xfb\xd1\x63\x06\xf7\x13\x1d\x0b\x1e\xc8\x9b"
"\xc1\xa7\xee\x1b\xe6\xc2\x72\x61\x7f\x87\x80\x81\x80\x1f\x74\x75"
"\x41\x7c\x34\x1b\x71\x06\x0b\x80\x70\x6e\x1f\x7c\x7e\x85\x81\x82"
"\x1a\x7d\xf4\x0a\x0b\xf8\x4d\xf8\xa0\x15\xae\x63\x5d\xeb\x0a\x0b"
"\x15\x95\x94\x8e\x91\x93\x1a\x9a\x80\x96\x7d\x83\x87\x9d\x1d\x82"
"\x88\x0b\x63\x29\x0a\xf7\x18\x06\x61\x1d\x63\x0b\x30\x07\xf7\x17"
"\x1d\x30\x0b\x25\x1d\xb3\xfc\x61\x0b\xf7\x01\x0a\x96\x7f\x99\x92"
"\x91\x68\x1d\x76\x80\x82\x7a\x7b\x96\x82\xa0\x1f\x0b\xf7\x21\x1d"
"\xf7\x07\x2a\x05\x83\x0b\x1e\xfb\xf2\xfc\x2e\x05\x83\x83\x89\xf3"
"\x0a\x0b\x84\xa2\x1b\xa4\xa0\xe8\x0a\x1a\x98\x80\x96\x7e\x83\x86"
"\x89\x82\x82\x1e\x5d\x0b\xaa\x63\x56\x9c\x50\x1b\xfb\x1d\x29\x2c"
"\xfb\x19\x0b\x06\xde\xbe\x98\xa5\xa4\x1f\x9f\xa0\x98\xad\xad\x1a"
"\xd8\x4a\xb3\xfb\x13\x1e\x32\x0b\x91\x8d\x92\x93\x1e\xf3\xdf\xf4"
"\x37\x05\x85\x93\x7d\x0a\x0b\x3a\x1d\xf7\x18\x22\x0a\x63\xf7\x84"
"\x06\x0b\x68\x1f\x9d\x6b\x7d\x90\xf7\x03\x0a\x81\x1a\x0b\xe3\x0a"
"\x0e\x82\x88\x87\x80\x1a\x7d\x97\x80\x99\x91\x91\x0b\x1f\x90\x82"
"\x88\x8c\x85\x47\x1d\x85\x9b\x83\x1f\x81\x9f\x0b\x15\xf7\x25\x1d"
"\x0b\x73\x24\x0a\xa4\x1e\xd5\x07\x8a\xac\x85\x90\x6a\x8c\x08\x0b"
"\xb6\x80\x74\xaa\x1f\xa4\x77\x99\x70\x6e\x1a\x50\x56\x5d\x47\x1e"
"\x0e\x1e\xfb\xea\x07\x59\xa6\x72\xc3\xc3\xb5\x9e\xa5\x98\x7f\x97"
"\x7f\x86\x0b\x72\x77\x78\x72\x67\x1d\x9e\xa3\xa4\x77\x9f\x72\x1f"
"\x0b\x95\xa5\xa6\x1f\x9f\x9e\x8f\x91\x95\xa4\x1d\x06\x9f\x97\x83"
"\x0a\x0b\x06\x89\xf8\xcf\x15\x45\xfb\x05\xd1\x06\x0b\x9b\x53\x1b"
"\xfb\x00\x3a\x47\x32\x5f\x9f\x63\xad\x74\x1f\xaa\x75\x0b\x81\x95"
"\x7f\x83\x88\x89\x80\x82\x1e\xfb\xf3\xfc\x2e\x05\x85\x0b\xf7\x3a"
"\x1d\xf7\x83\xe7\x15\x0b\xf7\x2e\x1d\x7e\x0b\x1b\xfb\x16\x34\x4f"
"\x32\x3e\xcc\x56\x0b\x15\x7e\x87\x87\x75\x7a\x1f\x6a\x73\x75\x7b"
"\x75\x1b\x7b\x0b\x96\x99\x96\x84\x94\x7f\x90\x1f\x93\x76\x67\x92"
"\x76\x1b\x0b\x06\x33\x66\x84\x71\x64\x1f\x47\x5e\x68\x40\x27\x1a"
"\x0b\x86\x85\x1a\x7f\x95\x81\x97\x94\x8d\x8d\x97\x95\x1e\x0b\x96"
"\x81\xf7\x07\x0a\x0b\xd0\xbe\xe0\x94\x93\xb6\x8d\x08\x0b\x7f\x94"
"\x77\x1f\x5a\xf8\x61\xbc\x06\x9f\x97\x94\x0b\x81\x1a\x7e\x96\x80"
"\x99\x94\x91\x8f\x95\x93\x1e\x0b\x1e\xfb\x06\x2b\x05\x82\x84\x87"
"\x83\x83\x1a\x7d\x0b\xa9\x1a\xc2\x5b\xb8\x51\x51\x5b\x5e\x54\x6d"
"\x99\x0b\x76\x1b\x70\x75\x80\x70\x6e\x1f\x7c\x7e\x85\x81\x0b\x06"
"\xf7\x08\x0a\x06\xfb\x59\xf8\x94\x05\x0b\x94\x7f\x9c\x9c\x94\x98"
"\xa3\x1e\xf7\x01\x07\x0b\x99\x93\x93\x8e\x91\x90\x1e\xa8\xa7\x93"
"\x90\x0b\x76\x94\x80\x9c\x9b\x94\x96\xa0\x1e\x0e\x94\x1a\x98\x80"
"\x96\x7d\x1e\x0b\x06\x9e\x93\x92\x9c\x9b\x83\x92\x78\x1f\x0b\x06"
"\x77\x7f\x82\x7a\x7b\x97\x82\x9f\x1f\x0b\x07\xa4\x99\x94\x9c\x9b"
"\x7d\x94\x72\x1f\x0b\x84\x84\x88\x84\x83\x1e\x2a\x2f\x05\x7f\x0b"
"\x15\x95\x93\x8f\x91\x94\x1a\x99\x7f\x97\x0b\x1a\x5a\x4c\x67\x36"
"\x39\x48\xad\xb5\x1e\x0b"
;
const unsigned int _binary_NimbusMonoPS_Regular_cff_size = sizeof(_binary_NimbusMonoPS_Regular_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusRoman-Bold.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusRoman_Bold_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x11\x4e\x69\x6d\x62\x75\x73\x52"
"\x6f\x6d\x61\x6e\x2d\x42\x6f\x6c\x64\x00\x01\x01\x01\x33\xf9\xbc"
"\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf\x02\xf9\xc0\x03\xf8\x14"
"\x04\xfb\x01\x0c\x03\xd0\x0c\x04\xfb\x3c\xfb\xe9\xfa\xcb\xfa\xa8"
"\x05\x1c\x28\x98\x0f\x1c\x28\xab\x11\xbd\x1d\x00\x00\xb4\xf9\x12"
"\x01\xa6\x02\x00\x01\x00\x08\x00\x0e\x00\x13\x00\x1d\x00\x24\x00"
"\x2b\x00\x35\x00\x39\x00\x3f\x00\x45\x00\x50\x00\x5a\x00\x5d\x00"
"\x63\x00\x69\x00\x6e\x00\x74\x00\x7a\x00\x84\x00\x8b\x00\x8e\x00"
"\x95\x00\x9c\x00\xa8\x00\xab\x00\xb3\x00\xb7\x00\xbc\x00\xc2\x00"
"\xcd\x00\xd9\x00\xe3\x00\xe7\x00\xf2\x00\xf4\x00\xfa\x01\x04\x01"
"\x0b\x01\x12\x01\x16\x01\x22\x01\x2b\x01\x31\x01\x3c\x01\x41\x01"
"\x4d\x01\x53\x01\x59\x01\x5f\x01\x6b\x01\x6f\x01\x71\x01\x77\x01"
"\x7d\x01\x89\x01\x8b\x01\x91\x01\x9e\x01\xa5\x01\xaf\x01\xb6\x01"
"\xc2\x01\xcd\x01\xd0\x01\xd2\x01\xd5\x01\xdb\x01\xe1\x01\xed\x01"
"\xf0\x01\xf6\x01\xfe\x02\x09\x02\x15\x02\x1a\x02\x1d\x02\x21\x02"
"\x27\x02\x33\x02\x38\x02\x3e\x02\x4b\x02\x52\x02\x59\x02\x60\x02"
"\x6f\x02\x7b\x02\x80\x02\x86\x02\x8c\x02\x97\x02\xa0\x02\xa6\x02"
"\xa8\x02\xb3\x02\xb9\x02\xbf\x02\xc9\x02\xcd\x02\xd3\x02\xda\x02"
"\xe3\x02\xec\x02\xf5\x02\xfe\x03\x07\x03\x10\x03\x19\x03\x22\x03"
"\x2b\x03\x34\x03\x3d\x03\x46\x03\x4f\x03\x58\x03\x61\x03\x6a\x03"
"\x73\x03\x7c\x03\x85\x03\x8e\x03\x97\x03\xa0\x03\xa9\x03\xb2\x03"
"\xbb\x03\xc4\x03\xcd\x03\xd6\x03\xdf\x03\xe8\x03\xf1\x03\xfa\x04"
"\x03\x04\x0c\x04\x15\x04\x1e\x04\x27\x04\x30\x04\x39\x04\x42\x04"
"\x4b\x04\x54\x04\x5d\x04\x66\x04\x6f\x04\x78\x04\x81\x04\x8a\x04"
"\x93\x04\x9c\x04\xa5\x04\xae\x04\xb7\x04\xc0\x04\xc9\x04\xd2\x04"
"\xdb\x04\xe4\x04\xed\x04\xf6\x04\xff\x05\x08\x05\x11\x05\x1a\x05"
"\x23\x05\x2c\x05\x35\x05\x3e\x05\x47\x05\x50\x05\x59\x05\x62\x05"
"\x6b\x05\x74\x05\x7d\x05\x86\x05\x8f\x05\x98\x05\xa1\x05\xaa\x05"
"\xb3\x05\xbc\x05\xc5\x05\xce\x05\xd7\x05\xe0\x05\xe9\x05\xf2\x05"
"\xfb\x06\x04\x06\x0d\x06\x16\x06\x1f\x06\x28\x06\x31\x06\x3a\x06"
"\x43\x06\x4c\x06\x55\x06\x5a\x06\x64\x06\x6b\x06\x74\x06\x7e\x06"
"\x85\x06\x90\x06\x9a\x06\xa3\x06\xac\x06\xb5\x06\xbf\x06\xc6\x06"
"\xcf\x06\xdb\x06\xdf\x06\xe5\x06\xeb\x06\xf6\x07\x00\x07\x03\x07"
"\x11\x07\x15\x07\x1b\x07\x21\x07\x26\x07\x2d\x07\x3a\x07\x40\x07"
"\x46\x07\x50\x07\x57\x07\x5e\x07\x61\x07\x68\x07\x6f\x07\x7b\x07"
"\x86\x07\x8f\x07\x92\x07\x9a\x07\xa3\x07\xae\x07\xb4\x07\xb9\x07"
"\xbe\x07\xc4\x07\xcf\x07\xdb\x07\xe5\x07\xf1\x07\xf5\x08\x00\x08"
"\x05\x08\x0a\x08\x10\x08\x12\x08\x19\x08\x21\x08\x29\x08\x33\x08"
"\x3d\x08\x49\x08\x55\x08\x5c\x08\x60\x08\x6c\x08\x7d\x08\x86\x08"
"\x8c\x08\x97\x08\x9c\x08\xa8\x08\xb4\x08\xba\x08\xc0\x08\xc6\x08"
"\xd2\x08\xd6\x08\xdf\x08\xe3\x08\xe8\x08\xec\x08\xf2\x08\xfd\x09"
"\x0b\x09\x11\x09\x1c\x09\x22\x09\x2e\x09\x38\x09\x40\x09\x42\x09"
"\x48\x09\x55\x09\x5c\x09\x61\x09\x6b\x09\x72\x09\x7e\x09\x88\x09"
"\x93\x09\x9e\x09\xa4\x09\xa7\x09\xa9\x09\xb0\x09\xbc\x09\xca\x09"
"\xcd\x09\xda\x09\xe0\x09\xe7\x09\xed\x09\xf9\x0a\x06\x0a\x09\x0a"
"\x0f\x0a\x17\x0a\x22\x0a\x2e\x0a\x34\x0a\x39\x0a\x42\x0a\x47\x0a"
"\x50\x0a\x53\x0a\x56\x0a\x5a\x0a\x60\x0a\x6c\x0a\x71\x0a\x76\x0a"
"\x7c\x0a\x89\x0a\x90\x0a\x9d\x0a\xa4\x0a\xab\x0a\xb2\x0a\xb9\x0a"
"\xc0\x0a\xc7\x0a\xce\x0a\xd5\x0a\xdc\x0a\xe3\x0a\xea\x0a\xf1\x0a"
"\xf8\x0a\xff\x0b\x06\x0b\x0d\x0b\x14\x0b\x1b\x0b\x22\x0b\x29\x0b"
"\x30\x0b\x37\x0b\x3e\x0b\x45\x0b\x4c\x0b\x53\x0b\x5a\x0b\x61\x0b"
"\x68\x0b\x6f\x0b\x76\x0b\x7d\x0b\x84\x0b\x8b\x0b\x92\x0b\x99\x0b"
"\xa0\x0b\xa7\x0b\xae\x0b\xb5\x0b\xbc\x0b\xc3\x0b\xca\x0b\xd1\x0b"
"\xd8\x0b\xdf\x0b\xe6\x0b\xed\x0b\xf4\x0b\xfb\x0c\x02\x0c\x09\x0c"
"\x10\x0c\x17\x0c\x1e\x0c\x25\x0c\x2c\x0c\x33\x0c\x3a\x0c\x41\x0c"
"\x48\x0c\x4d\x0c\x56\x0c\x5d\x0c\x64\x0c\x73\x0c\x87\x0c\x93\x0c"
"\x98\x0c\x9e\x0c\xa4\x0c\xaf\x0c\xb8\x0c\xbe\x0c\xc0\x0c\xcb\x0c"
"\xd1\x0c\xd7\x0c\xe1\x0c\xe5\x0c\xe9\x0d\x1f\x0d\x5f\x0d\x70\x0d"
"\x7c\x41\x45\x61\x63\x75\x74\x65\x41\x62\x72\x65\x76\x65\x41\x6c"
"\x70\x68\x61\x41\x6c\x70\x68\x61\x74\x6f\x6e\x6f\x73\x41\x6d\x61"
"\x63\x72\x6f\x6e\x41\x6f\x67\x6f\x6e\x65\x6b\x41\x72\x69\x6e\x67"
"\x61\x63\x75\x74\x65\x42\x65\x74\x61\x43\x61\x63\x75\x74\x65\x43"
"\x63\x61\x72\x6f\x6e\x43\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78"
"\x43\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x43\x68\x69\x44\x63\x61"
"\x72\x6f\x6e\x44\x63\x72\x6f\x61\x74\x44\x65\x6c\x74\x61\x45\x62"
"\x72\x65\x76\x65\x45\x63\x61\x72\x6f\x6e\x45\x64\x6f\x74\x61\x63"
"\x63\x65\x6e\x74\x45\x6d\x61\x63\x72\x6f\x6e\x45\x6e\x67\x45\x6f"
"\x67\x6f\x6e\x65\x6b\x45\x70\x73\x69\x6c\x6f\x6e\x45\x70\x73\x69"
"\x6c\x6f\x6e\x74\x6f\x6e\x6f\x73\x45\x74\x61\x45\x74\x61\x74\x6f"
"\x6e\x6f\x73\x45\x75\x72\x6f\x47\x61\x6d\x6d\x61\x47\x62\x72\x65"
"\x76\x65\x47\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x47\x63\x6f"
"\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x47\x64\x6f\x74\x61\x63\x63"
"\x65\x6e\x74\x48\x62\x61\x72\x48\x63\x69\x72\x63\x75\x6d\x66\x6c"
"\x65\x78\x49\x4a\x49\x62\x72\x65\x76\x65\x49\x64\x6f\x74\x61\x63"
"\x63\x65\x6e\x74\x49\x6d\x61\x63\x72\x6f\x6e\x49\x6f\x67\x6f\x6e"
"\x65\x6b\x49\x6f\x74\x61\x49\x6f\x74\x61\x64\x69\x65\x72\x65\x73"
"\x69\x73\x49\x6f\x74\x61\x74\x6f\x6e\x6f\x73\x49\x74\x69\x6c\x64"
"\x65\x4a\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x4b\x61\x70\x70"
"\x61\x4b\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4c\x61\x63"
"\x75\x74\x65\x4c\x61\x6d\x62\x64\x61\x4c\x63\x61\x72\x6f\x6e\x4c"
"\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4c\x64\x6f\x74\x4d"
"\x75\x4e\x61\x63\x75\x74\x65\x4e\x63\x61\x72\x6f\x6e\x4e\x63\x6f"
"\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4e\x75\x4f\x62\x72\x65\x76"
"\x65\x4f\x68\x75\x6e\x67\x61\x72\x75\x6d\x6c\x61\x75\x74\x4f\x6d"
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"\xb3\xa4\xc3\x0a\x07\x8a\x65\x79\x76\x6b\x8a\x08\x73\xf7\x83\x0b"
"\xb8\x69\xc8\x5e\x1d\x0b\x76\x68\x83\x62\x35\x1a\x65\x1d\x80\x7f"
"\x5e\x87\x08\x0b\x5d\x65\x65\x5e\x5a\xaf\x66\xbb\xba\xb1\xb1\xb9"
"\xba\x65\xb1\x5c\x1f\x0e\x15\x6e\x73\x74\x6e\x6e\xa2\x74\xa8\xa8"
"\xa2\xa2\xa8\xa7\x74\xa3\x6f\x1f\x0b\x15\x63\x4e\x0a\xb2\xaa\xaa"
"\xb1\xb1\x6c\xab\x66\x1f\x0b\x15\x6b\x71\x72\x6b\x6b\xa5\x71\xab"
"\xaa\xa5\xa5\xab\xaa\x71\xa5\x6c\x1f\x0b\xf7\x68\x18\xb6\xbc\x05"
"\xd2\xc6\x9c\x96\xc0\x1b\x9f\xfb\x41\x77\xa0\x07\x0b\x5e\x1d\x77"
"\x0b\x1b\xdb\xbd\xad\xc2\xb7\x6a\xa5\x54\x7d\x84\x8a\x87\x7f\x1f"
"\x0e\x78\x89\x51\x08\xfc\x67\x21\x1d\x78\x77\x0b\xcf\x8e\x08\xa4"
"\xfb\xe5\x72\x07\xcc\x0b\x08\xa4\xf7\x5d\xfd\x0e\x75\x06\xce\x87"
"\x9f\x82\x73\x1a\x81\x0b\x15\x4b\x79\x6e\x74\xf0\x1d\x0b\x4d\x1b"
"\x4b\x6c\xa5\xc8\x7f\x1f\x5f\x06\x8e\x54\x92\x72\xa0\x0b\x79\x52"
"\x55\x62\x79\xbb\xf4\xf7\x4b\x9b\xc4\xbd\x1e\x0e\x07\x89\xb0\xec"
"\x1d\xa7\x0b\x15\xf7\x08\xce\xbd\xcd\xe1\x1a\xd0\x62\xba\x4f\x59"
"\x6a\x0b\x1b\xbd\xa3\x6a\x47\x50\x75\x6b\x63\x75\x84\x93\xa3\x1f"
"\x0b\x6b\x5e\x1e\x5d\x69\x5b\x74\x4a\x1b\x5e\x7e\x98\xb8\x1f\x0b"
"\xb4\xd9\x1d\x8d\x66\x7b\x76\x6e\x8a\x08\x77\x0b\xa4\xb5\x78\xc0"
"\x1b\xc3\xb3\x9f\xb4\xa5\x1f\x9c\xa5\x0b\x7a\x8c\x86\x9a\x49\x1e"
"\x8d\x81\x8d\x82\x8d\x82\x08\x0b\x54\x25\x31\x61\x56\x43\x65\x7e"
"\x99\xb4\x1f\x0e\x16\xf7\xe2\xa4\x06\x3d\x94\x83\x94\x89\xd5\x08"
"\x0b\x9f\x07\xc2\x0a\x0b\xc6\xb8\xc6\xd9\x1a\xca\x67\xb5\x55\x5d"
"\x6e\x6e\x0b\xfb\x14\xf7\xb2\x05\x3e\x06\xfb\x13\xfb\xb2\xc0\x0b"
"\x77\x07\xa8\x8a\x9b\x76\x89\x67\x29\x0a\x0b\x1b\x71\x76\x77\x72"
"\x77\x96\x0b\x54\x92\x72\xa0\x6f\x08\x67\x0b\x85\x9e\x1b\xc4\xb0"
"\xb3\xe2\xa2\x1f\x60\x06\x0b\xf7\xba\x07\x89\xb0\x9b\xa0\xa8\x8c"
"\x08\x9f\x0b\xad\x08\xf7\x06\x07\x99\x9d\xde\xfb\x1f\x05\x0b\xfb"
"\x6b\x73\x07\xcc\x87\x95\x84\x8c\x5c\x08\x0b\xda\x69\x1e\x7d\xad"
"\xa6\x87\xd0\x1b\xf7\xac\x0b\x91\x76\x1b\x4d\x50\x0a\x85\x85\x81"
"\x1e\x82\x7c\x87\x81\x80\x1a\x0b\x8c\x71\xb7\xfb\x26\xf7\x7e\x18"
"\xb6\xbd\x0b\x15\xc8\x06\xf8\x5e\xf9\x2a\x05\x4d\x06\x0b\xf8\xad"
"\xf7\x65\x15\xe3\xfc\x8c\x33\x07\x0b\x6e\x8c\x7b\xa0\x8d\xb0\x08"
"\xf7\xba\x07\x0b\x1f\x9c\xa5\x92\xa3\x90\xbd\x08\x0e\x1f\xf7\x1f"
"\x35\x05\x0e"
;
const unsigned int _binary_NimbusRoman_Bold_cff_size = sizeof(_binary_NimbusRoman_Bold_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusRoman-BoldItalic.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusRoman_BoldItalic_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x17\x4e\x69\x6d\x62\x75\x73\x52"
"\x6f\x6d\x61\x6e\x2d\x42\x6f\x6c\x64\x49\x74\x61\x6c\x69\x63\x00"
"\x01\x01\x01\x3e\xf9\xbc\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf"
"\x02\xf9\xc0\x03\xf8\x14\x04\x1e\xe1\x5a\x30\x00\x00\x19\xff\x0c"
"\x02\xfb\x01\x0c\x03\xd0\x0c\x04\xfb\x5c\xfb\xd8\x1c\x04\x82\xfa"
"\x60\x05\x1c\x2a\xe5\x0f\x1c\x2a\xf8\x11\xaf\x1d\x00\x00\xc5\xbc"
"\x12\x01\xa6\x02\x00\x01\x00\x08\x00\x0e\x00\x13\x00\x1d\x00\x24"
"\x00\x2b\x00\x35\x00\x39\x00\x3f\x00\x45\x00\x50\x00\x5a\x00\x5d"
"\x00\x63\x00\x69\x00\x6e\x00\x74\x00\x7a\x00\x84\x00\x8b\x00\x8e"
"\x00\x95\x00\x9c\x00\xa8\x00\xab\x00\xb3\x00\xb7\x00\xbc\x00\xc2"
"\x00\xcd\x00\xd9\x00\xe3\x00\xe7\x00\xf2\x00\xf4\x00\xfa\x01\x04"
"\x01\x0b\x01\x12\x01\x16\x01\x22\x01\x2b\x01\x31\x01\x3c\x01\x41"
"\x01\x4d\x01\x53\x01\x59\x01\x5f\x01\x6b\x01\x6f\x01\x71\x01\x77"
"\x01\x7d\x01\x89\x01\x8b\x01\x91\x01\x9e\x01\xa5\x01\xaf\x01\xb6"
"\x01\xc2\x01\xcd\x01\xd0\x01\xd2\x01\xd5\x01\xdb\x01\xe1\x01\xed"
"\x01\xf0\x01\xf6\x01\xfe\x02\x09\x02\x15\x02\x1a\x02\x1d\x02\x21"
"\x02\x27\x02\x33\x02\x38\x02\x3e\x02\x4b\x02\x52\x02\x59\x02\x60"
"\x02\x6f\x02\x7b\x02\x80\x02\x86\x02\x8c\x02\x97\x02\xa0\x02\xa6"
"\x02\xa8\x02\xb3\x02\xb9\x02\xbf\x02\xc9\x02\xcd\x02\xd3\x02\xda"
"\x02\xe3\x02\xec\x02\xf5\x02\xfe\x03\x07\x03\x10\x03\x19\x03\x22"
"\x03\x2b\x03\x34\x03\x3d\x03\x46\x03\x4f\x03\x58\x03\x61\x03\x6a"
"\x03\x73\x03\x7c\x03\x85\x03\x8e\x03\x97\x03\xa0\x03\xa9\x03\xb2"
"\x03\xbb\x03\xc4\x03\xcd\x03\xd6\x03\xdf\x03\xe8\x03\xf1\x03\xfa"
"\x04\x03\x04\x0c\x04\x15\x04\x1e\x04\x27\x04\x30\x04\x39\x04\x42"
"\x04\x4b\x04\x54\x04\x5d\x04\x66\x04\x6f\x04\x78\x04\x81\x04\x8a"
"\x04\x93\x04\x9c\x04\xa5\x04\xae\x04\xb7\x04\xc0\x04\xc9\x04\xd2"
"\x04\xdb\x04\xe4\x04\xed\x04\xf6\x04\xff\x05\x08\x05\x11\x05\x1a"
"\x05\x23\x05\x2c\x05\x35\x05\x3e\x05\x47\x05\x50\x05\x59\x05\x62"
"\x05\x6b\x05\x74\x05\x7d\x05\x86\x05\x8f\x05\x98\x05\xa1\x05\xaa"
"\x05\xb3\x05\xbc\x05\xc5\x05\xce\x05\xd7\x05\xe0\x05\xe9\x05\xf2"
"\x05\xfb\x06\x04\x06\x0d\x06\x16\x06\x1f\x06\x28\x06\x31\x06\x3a"
"\x06\x43\x06\x4c\x06\x55\x06\x5a\x06\x64\x06\x6b\x06\x74\x06\x7e"
"\x06\x85\x06\x90\x06\x9a\x06\xa3\x06\xac\x06\xb5\x06\xbf\x06\xc6"
"\x06\xcf\x06\xdb\x06\xdf\x06\xe5\x06\xeb\x06\xf6\x07\x00\x07\x03"
"\x07\x11\x07\x15\x07\x1b\x07\x21\x07\x26\x07\x2d\x07\x3a\x07\x40"
"\x07\x46\x07\x50\x07\x57\x07\x5e\x07\x61\x07\x68\x07\x6f\x07\x7b"
"\x07\x86\x07\x8f\x07\x92\x07\x9a\x07\xa3\x07\xae\x07\xb4\x07\xb9"
"\x07\xbe\x07\xc4\x07\xcf\x07\xdb\x07\xe5\x07\xf1\x07\xf5\x08\x00"
"\x08\x05\x08\x0a\x08\x10\x08\x12\x08\x19\x08\x21\x08\x29\x08\x33"
"\x08\x3d\x08\x49\x08\x55\x08\x5c\x08\x60\x08\x6c\x08\x7d\x08\x86"
"\x08\x8c\x08\x97\x08\x9c\x08\xa8\x08\xb4\x08\xba\x08\xc0\x08\xc6"
"\x08\xd2\x08\xd6\x08\xdf\x08\xe3\x08\xe8\x08\xec\x08\xf2\x08\xfd"
"\x09\x0b\x09\x11\x09\x1c\x09\x22\x09\x2e\x09\x38\x09\x40\x09\x42"
"\x09\x48\x09\x55\x09\x5c\x09\x61\x09\x6b\x09\x72\x09\x7e\x09\x88"
"\x09\x93\x09\x9e\x09\xa4\x09\xa7\x09\xa9\x09\xb0\x09\xbc\x09\xca"
"\x09\xcd\x09\xda\x09\xe0\x09\xe7\x09\xed\x09\xf9\x0a\x06\x0a\x09"
"\x0a\x0f\x0a\x17\x0a\x22\x0a\x2e\x0a\x34\x0a\x39\x0a\x42\x0a\x47"
"\x0a\x50\x0a\x53\x0a\x56\x0a\x5a\x0a\x60\x0a\x6c\x0a\x71\x0a\x76"
"\x0a\x7c\x0a\x89\x0a\x90\x0a\x9d\x0a\xa4\x0a\xab\x0a\xb2\x0a\xb9"
"\x0a\xc0\x0a\xc7\x0a\xce\x0a\xd5\x0a\xdc\x0a\xe3\x0a\xea\x0a\xf1"
"\x0a\xf8\x0a\xff\x0b\x06\x0b\x0d\x0b\x14\x0b\x1b\x0b\x22\x0b\x29"
"\x0b\x30\x0b\x37\x0b\x3e\x0b\x45\x0b\x4c\x0b\x53\x0b\x5a\x0b\x61"
"\x0b\x68\x0b\x6f\x0b\x76\x0b\x7d\x0b\x84\x0b\x8b\x0b\x92\x0b\x99"
"\x0b\xa0\x0b\xa7\x0b\xae\x0b\xb5\x0b\xbc\x0b\xc3\x0b\xca\x0b\xd1"
"\x0b\xd8\x0b\xdf\x0b\xe6\x0b\xed\x0b\xf4\x0b\xfb\x0c\x02\x0c\x09"
"\x0c\x10\x0c\x17\x0c\x1e\x0c\x25\x0c\x2c\x0c\x33\x0c\x3a\x0c\x41"
"\x0c\x48\x0c\x4d\x0c\x56\x0c\x5d\x0c\x64\x0c\x73\x0c\x87\x0c\x93"
"\x0c\x98\x0c\x9e\x0c\xa4\x0c\xaf\x0c\xb8\x0c\xbe\x0c\xc0\x0c\xcb"
"\x0c\xd1\x0c\xd7\x0c\xe1\x0c\xe5\x0c\xe9\x0d\x1f\x0d\x5f\x0d\x77"
"\x0d\x83\x41\x45\x61\x63\x75\x74\x65\x41\x62\x72\x65\x76\x65\x41"
"\x6c\x70\x68\x61\x41\x6c\x70\x68\x61\x74\x6f\x6e\x6f\x73\x41\x6d"
"\x61\x63\x72\x6f\x6e\x41\x6f\x67\x6f\x6e\x65\x6b\x41\x72\x69\x6e"
"\x67\x61\x63\x75\x74\x65\x42\x65\x74\x61\x43\x61\x63\x75\x74\x65"
"\x43\x63\x61\x72\x6f\x6e\x43\x63\x69\x72\x63\x75\x6d\x66\x6c\x65"
"\x78\x43\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x43\x68\x69\x44\x63"
"\x61\x72\x6f\x6e\x44\x63\x72\x6f\x61\x74\x44\x65\x6c\x74\x61\x45"
"\x62\x72\x65\x76\x65\x45\x63\x61\x72\x6f\x6e\x45\x64\x6f\x74\x61"
"\x63\x63\x65\x6e\x74\x45\x6d\x61\x63\x72\x6f\x6e\x45\x6e\x67\x45"
"\x6f\x67\x6f\x6e\x65\x6b\x45\x70\x73\x69\x6c\x6f\x6e\x45\x70\x73"
"\x69\x6c\x6f\x6e\x74\x6f\x6e\x6f\x73\x45\x74\x61\x45\x74\x61\x74"
"\x6f\x6e\x6f\x73\x45\x75\x72\x6f\x47\x61\x6d\x6d\x61\x47\x62\x72"
"\x65\x76\x65\x47\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x47\x63"
"\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x47\x64\x6f\x74\x61\x63"
"\x63\x65\x6e\x74\x48\x62\x61\x72\x48\x63\x69\x72\x63\x75\x6d\x66"
"\x6c\x65\x78\x49\x4a\x49\x62\x72\x65\x76\x65\x49\x64\x6f\x74\x61"
"\x63\x63\x65\x6e\x74\x49\x6d\x61\x63\x72\x6f\x6e\x49\x6f\x67\x6f"
"\x6e\x65\x6b\x49\x6f\x74\x61\x49\x6f\x74\x61\x64\x69\x65\x72\x65"
"\x73\x69\x73\x49\x6f\x74\x61\x74\x6f\x6e\x6f\x73\x49\x74\x69\x6c"
"\x64\x65\x4a\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x4b\x61\x70"
"\x70\x61\x4b\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4c\x61"
"\x63\x75\x74\x65\x4c\x61\x6d\x62\x64\x61\x4c\x63\x61\x72\x6f\x6e"
"\x4c\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4c\x64\x6f\x74"
"\x4d\x75\x4e\x61\x63\x75\x74\x65\x4e\x63\x61\x72\x6f\x6e\x4e\x63"
"\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4e\x75\x4f\x62\x72\x65"
"\x76\x65\x4f\x68\x75\x6e\x67\x61\x72\x75\x6d\x6c\x61\x75\x74\x4f"
"\x6d\x61\x63\x72\x6f\x6e\x4f\x6d\x65\x67\x61\x74\x6f\x6e\x6f\x73"
"\x4f\x6d\x69\x63\x72\x6f\x6e\x4f\x6d\x69\x63\x72\x6f\x6e\x74\x6f"
"\x6e\x6f\x73\x4f\x73\x6c\x61\x73\x68\x61\x63\x75\x74\x65\x50\x68"
"\x69\x50\x69\x50\x73\x69\x52\x61\x63\x75\x74\x65\x52\x63\x61\x72"
"\x6f\x6e\x52\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x52\x68"
"\x6f\x53\x61\x63\x75\x74\x65\x53\x63\x65\x64\x69\x6c\x6c\x61\x53"
"\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x53\x63\x6f\x6d\x6d\x61"
"\x61\x63\x63\x65\x6e\x74\x53\x69\x67\x6d\x61\x54\x61\x75\x54\x62"
"\x61\x72\x54\x63\x61\x72\x6f\x6e\x54\x63\x6f\x6d\x6d\x61\x61\x63"
"\x63\x65\x6e\x74\x54\x68\x65\x74\x61\x55\x62\x72\x65\x76\x65\x55"
"\x68\x75\x6e\x67\x61\x72\x75\x6d\x6c\x61\x75\x74\x55\x6d\x61\x63"
"\x72\x6f\x6e\x55\x6f\x67\x6f\x6e\x65\x6b\x55\x70\x73\x69\x6c\x6f"
"\x6e\x55\x70\x73\x69\x6c\x6f\x6e\x64\x69\x65\x72\x65\x73\x69\x73"
"\x55\x70\x73\x69\x6c\x6f\x6e\x74\x6f\x6e\x6f\x73\x55\x72\x69\x6e"
"\x67\x55\x74\x69\x6c\x64\x65\x57\x61\x63\x75\x74\x65\x57\x63\x69"
"\x72\x63\x75\x6d\x66\x6c\x65\x78\x57\x64\x69\x65\x72\x65\x73\x69"
"\x73\x57\x67\x72\x61\x76\x65\x58\x69\x59\x63\x69\x72\x63\x75\x6d"
"\x66\x6c\x65\x78\x59\x67\x72\x61\x76\x65\x5a\x61\x63\x75\x74\x65"
"\x5a\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x5a\x65\x74\x61\x61\x62"
"\x72\x65\x76\x65\x61\x65\x61\x63\x75\x74\x65\x61\x66\x69\x69\x30"
"\x30\x32\x30\x38\x61\x66\x69\x69\x31\x30\x30\x31\x37\x61\x66\x69"
"\x69\x31\x30\x30\x31\x38\x61\x66\x69\x69\x31\x30\x30\x31\x39\x61"
"\x66\x69\x69\x31\x30\x30\x32\x30\x61\x66\x69\x69\x31\x30\x30\x32"
"\x31\x61\x66\x69\x69\x31\x30\x30\x32\x32\x61\x66\x69\x69\x31\x30"
"\x30\x32\x33\x61\x66\x69\x69\x31\x30\x30\x32\x34\x61\x66\x69\x69"
"\x31\x30\x30\x32\x35\x61\x66\x69\x69\x31\x30\x30\x32\x36\x61\x66"
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"\xf2\x1d\xc8\xf7\x6d\x05\x94\x06\x0b\x15\x2b\x1d\x9f\x1a\xa4\x75"
"\xa0\x71\x79\x0b\x22\xfb\x1c\x1a\x2b\xb2\x46\xd8\x62\x1e\xb0\x77"
"\xa6\x85\xc8\x86\x0b\xc2\x92\x9d\x9c\xae\x19\xc7\xa8\xaf\xba\x9c"
"\x1b\x8f\x91\x87\x82\x0b\xfa\x65\xf7\xa1\x15\xfe\x7c\x06\x7a\x30"
"\x05\xfa\x7c\x06\x0e\x97\xb8\x9d\x9d\xae\x8e\x19\x97\x06\x0b\x4d"
"\xba\x7c\xa1\xb8\x1a\xcc\xb3\xb3\x0b\x83\x20\x1d\xf7\xa8\x21\x1d"
"\x6e\x06\x71\x8c\x0b\x92\x95\x1a\xa6\x75\xa1\x70\x70\x75\x73\x6e"
"\x5d\xb5\x6c\xca\x0b\x1f\xf7\x25\xf8\x9f\xc6\x0a\x0b\xf7\xd9\xf7"
"\x9b\x15\xc3\xfb\x34\x05\x8e\x80\x8d\x81\x80\x1a\x0b\xc7\x0a\xb3"
"\x6a\xad\x63\x1f\x0b\x05\xae\x95\x97\x94\xb4\x1b\xd4\xbe\x7b\x6c"
"\xa6\x1f\x9f\x0b\xbc\x0a\x6e\xa8\x0b\x75\x1a\xfb\x08\x4c\xfb\x5f"
"\x49\x2c\x1e\x49\x5d\x5e\x6c\x0b\x70\x1a\x64\xa4\x74\xb6\xc8\xb1"
"\xaa\xf4\xd0\x1e\x0e\x43\xf0\x1d\x0b\x54\x0a\x91\x8c\x91\x8d\x92"
"\x1e\x0b\x20\x1d\xa1\x06\xa6\x8a\x9b\x7b\x71\x1a\x0b\x15\xfb\x07"
"\x5d\x73\x67\x6d\x1b\x76\x7f\xaa\xc0\x0b\x9a\x98\x94\x9d\x9d\x19"
"\xa3\xa4\x98\xa6\xa4\x1a\x0b\x1f\xcd\xf7\x65\x4c\x7c\x7f\x89\xfb"
"\x11\x80\x19\x0b\xab\x1e\xcc\xa8\xa1\xa2\xb5\x1a\xbe\x5f\xaf\x4b"
"\x0b\x6f\x70\x68\x68\xa8\x6e\xae\xad\xa6\xa6\xae\xae\x0b\x75\x05"
"\xf7\xa6\x21\x1d\x75\x06\x71\x8c\x0b\x06\xe1\xf7\x66\x05\x3e\x06"
"\x34\xfb\x66\x05\x0b\x8a\xc5\x0a\x0b\xa6\xf8\x2b\x15\xb8\x89\x94"
"\x87\x78\x1a\x72\x0b\xe9\xf8\x15\x18\xf7\x2a\x06\x46\xfb\xa1\x05"
"\x0b\x73\x4a\x1b\x4b\x6a\xa8\xc8\x86\x1f\x60\x06\x0b\x7e\x5e\x79"
"\x79\x68\x88\x19\x0b\x92\x87\x08\x91\x87\x8f\x82\x0b\x85\x1e\xfb"
"\x17\xfc\x7f\x7f\x5e\x79\x79\x0b\x33\x7a\x5c\x84\x41\x85\x19\x70"
"\x07\x8c\x0b\x6b\x61\x61\xaa\x6b\xb5\xb5\xac\xab\xb5\x0b"
;
const unsigned int _binary_NimbusRoman_BoldItalic_cff_size = sizeof(_binary_NimbusRoman_BoldItalic_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusRoman-Italic.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusRoman_Italic_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x13\x4e\x69\x6d\x62\x75\x73\x52"
"\x6f\x6d\x61\x6e\x2d\x49\x74\x61\x6c\x69\x63\x00\x01\x01\x01\x35"
"\xf9\xbc\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf\x02\xf9\xc0\x03"
"\xf8\x18\x04\x1e\xe1\x5a\x5f\x0c\x02\x22\x0c\x03\xfb\x3d\xfb\xa2"
"\xfa\xd1\xfa\x4b\x05\x1c\x2a\xcd\x0f\x1c\x2a\xe0\x11\xae\x1d\x00"
"\x00\xc6\xbf\x12\x01\xa6\x02\x00\x01\x00\x08\x00\x0e\x00\x13\x00"
"\x1d\x00\x24\x00\x2b\x00\x35\x00\x39\x00\x3f\x00\x45\x00\x50\x00"
"\x5a\x00\x5d\x00\x63\x00\x69\x00\x6e\x00\x74\x00\x7a\x00\x84\x00"
"\x8b\x00\x8e\x00\x95\x00\x9c\x00\xa8\x00\xab\x00\xb3\x00\xb7\x00"
"\xbc\x00\xc2\x00\xcd\x00\xd9\x00\xe3\x00\xe7\x00\xf2\x00\xf4\x00"
"\xfa\x01\x04\x01\x0b\x01\x12\x01\x16\x01\x22\x01\x2b\x01\x31\x01"
"\x3c\x01\x41\x01\x4d\x01\x53\x01\x59\x01\x5f\x01\x6b\x01\x6f\x01"
"\x71\x01\x77\x01\x7d\x01\x89\x01\x8b\x01\x91\x01\x9e\x01\xa5\x01"
"\xaf\x01\xb6\x01\xc2\x01\xcd\x01\xd0\x01\xd2\x01\xd5\x01\xdb\x01"
"\xe1\x01\xed\x01\xf0\x01\xf6\x01\xfe\x02\x09\x02\x15\x02\x1a\x02"
"\x1d\x02\x21\x02\x27\x02\x33\x02\x38\x02\x3e\x02\x4b\x02\x52\x02"
"\x59\x02\x60\x02\x6f\x02\x7b\x02\x80\x02\x86\x02\x8c\x02\x97\x02"
"\xa0\x02\xa6\x02\xa8\x02\xb3\x02\xb9\x02\xbf\x02\xc9\x02\xcd\x02"
"\xd3\x02\xda\x02\xe3\x02\xec\x02\xf5\x02\xfe\x03\x07\x03\x10\x03"
"\x19\x03\x22\x03\x2b\x03\x34\x03\x3d\x03\x46\x03\x4f\x03\x58\x03"
"\x61\x03\x6a\x03\x73\x03\x7c\x03\x85\x03\x8e\x03\x97\x03\xa0\x03"
"\xa9\x03\xb2\x03\xbb\x03\xc4\x03\xcd\x03\xd6\x03\xdf\x03\xe8\x03"
"\xf1\x03\xfa\x04\x03\x04\x0c\x04\x15\x04\x1e\x04\x27\x04\x30\x04"
"\x39\x04\x42\x04\x4b\x04\x54\x04\x5d\x04\x66\x04\x6f\x04\x78\x04"
"\x81\x04\x8a\x04\x93\x04\x9c\x04\xa5\x04\xae\x04\xb7\x04\xc0\x04"
"\xc9\x04\xd2\x04\xdb\x04\xe4\x04\xed\x04\xf6\x04\xff\x05\x08\x05"
"\x11\x05\x1a\x05\x23\x05\x2c\x05\x35\x05\x3e\x05\x47\x05\x50\x05"
"\x59\x05\x62\x05\x6b\x05\x74\x05\x7d\x05\x86\x05\x8f\x05\x98\x05"
"\xa1\x05\xaa\x05\xb3\x05\xbc\x05\xc5\x05\xce\x05\xd7\x05\xe0\x05"
"\xe9\x05\xf2\x05\xfb\x06\x04\x06\x0d\x06\x16\x06\x1f\x06\x28\x06"
"\x31\x06\x3a\x06\x43\x06\x4c\x06\x55\x06\x5a\x06\x64\x06\x6b\x06"
"\x74\x06\x7e\x06\x85\x06\x90\x06\x9a\x06\xa3\x06\xac\x06\xb5\x06"
"\xbf\x06\xc6\x06\xcf\x06\xdb\x06\xdf\x06\xe5\x06\xeb\x06\xf6\x07"
"\x00\x07\x03\x07\x11\x07\x15\x07\x1b\x07\x21\x07\x26\x07\x2d\x07"
"\x3a\x07\x40\x07\x46\x07\x50\x07\x57\x07\x5e\x07\x61\x07\x68\x07"
"\x6f\x07\x7b\x07\x86\x07\x8f\x07\x92\x07\x9a\x07\xa3\x07\xae\x07"
"\xb4\x07\xb9\x07\xbe\x07\xc4\x07\xcf\x07\xdb\x07\xe5\x07\xf1\x07"
"\xf5\x08\x00\x08\x05\x08\x0a\x08\x10\x08\x12\x08\x19\x08\x21\x08"
"\x29\x08\x33\x08\x3d\x08\x49\x08\x55\x08\x5c\x08\x60\x08\x6c\x08"
"\x7d\x08\x86\x08\x8c\x08\x97\x08\x9c\x08\xa8\x08\xb4\x08\xba\x08"
"\xc0\x08\xc6\x08\xd2\x08\xd6\x08\xdf\x08\xe3\x08\xe8\x08\xec\x08"
"\xf2\x08\xfd\x09\x0b\x09\x11\x09\x1c\x09\x22\x09\x2e\x09\x38\x09"
"\x40\x09\x42\x09\x48\x09\x55\x09\x5c\x09\x61\x09\x6b\x09\x72\x09"
"\x7e\x09\x88\x09\x93\x09\x9e\x09\xa4\x09\xa7\x09\xa9\x09\xb0\x09"
"\xbc\x09\xca\x09\xcd\x09\xda\x09\xe0\x09\xe7\x09\xed\x09\xf9\x0a"
"\x06\x0a\x09\x0a\x0f\x0a\x17\x0a\x22\x0a\x2e\x0a\x34\x0a\x39\x0a"
"\x42\x0a\x47\x0a\x50\x0a\x53\x0a\x56\x0a\x5a\x0a\x60\x0a\x6c\x0a"
"\x71\x0a\x76\x0a\x7c\x0a\x89\x0a\x90\x0a\x9d\x0a\xa4\x0a\xab\x0a"
"\xb2\x0a\xb9\x0a\xc0\x0a\xc7\x0a\xce\x0a\xd5\x0a\xdc\x0a\xe3\x0a"
"\xea\x0a\xf1\x0a\xf8\x0a\xff\x0b\x06\x0b\x0d\x0b\x14\x0b\x1b\x0b"
"\x22\x0b\x29\x0b\x30\x0b\x37\x0b\x3e\x0b\x45\x0b\x4c\x0b\x53\x0b"
"\x5a\x0b\x61\x0b\x68\x0b\x6f\x0b\x76\x0b\x7d\x0b\x84\x0b\x8b\x0b"
"\x92\x0b\x99\x0b\xa0\x0b\xa7\x0b\xae\x0b\xb5\x0b\xbc\x0b\xc3\x0b"
"\xca\x0b\xd1\x0b\xd8\x0b\xdf\x0b\xe6\x0b\xed\x0b\xf4\x0b\xfb\x0c"
"\x02\x0c\x09\x0c\x10\x0c\x17\x0c\x1e\x0c\x25\x0c\x2c\x0c\x33\x0c"
"\x3a\x0c\x41\x0c\x48\x0c\x4d\x0c\x56\x0c\x5d\x0c\x64\x0c\x73\x0c"
"\x87\x0c\x93\x0c\x98\x0c\x9e\x0c\xa4\x0c\xaf\x0c\xb8\x0c\xbe\x0c"
"\xc0\x0c\xcb\x0c\xd1\x0c\xd7\x0c\xe1\x0c\xe5\x0c\xe9\x0d\x1f\x0d"
"\x5f\x0d\x72\x0d\x7e\x41\x45\x61\x63\x75\x74\x65\x41\x62\x72\x65"
"\x76\x65\x41\x6c\x70\x68\x61\x41\x6c\x70\x68\x61\x74\x6f\x6e\x6f"
"\x73\x41\x6d\x61\x63\x72\x6f\x6e\x41\x6f\x67\x6f\x6e\x65\x6b\x41"
"\x72\x69\x6e\x67\x61\x63\x75\x74\x65\x42\x65\x74\x61\x43\x61\x63"
"\x75\x74\x65\x43\x63\x61\x72\x6f\x6e\x43\x63\x69\x72\x63\x75\x6d"
"\x66\x6c\x65\x78\x43\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x43\x68"
"\x69\x44\x63\x61\x72\x6f\x6e\x44\x63\x72\x6f\x61\x74\x44\x65\x6c"
"\x74\x61\x45\x62\x72\x65\x76\x65\x45\x63\x61\x72\x6f\x6e\x45\x64"
"\x6f\x74\x61\x63\x63\x65\x6e\x74\x45\x6d\x61\x63\x72\x6f\x6e\x45"
"\x6e\x67\x45\x6f\x67\x6f\x6e\x65\x6b\x45\x70\x73\x69\x6c\x6f\x6e"
"\x45\x70\x73\x69\x6c\x6f\x6e\x74\x6f\x6e\x6f\x73\x45\x74\x61\x45"
"\x74\x61\x74\x6f\x6e\x6f\x73\x45\x75\x72\x6f\x47\x61\x6d\x6d\x61"
"\x47\x62\x72\x65\x76\x65\x47\x63\x69\x72\x63\x75\x6d\x66\x6c\x65"
"\x78\x47\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x47\x64\x6f"
"\x74\x61\x63\x63\x65\x6e\x74\x48\x62\x61\x72\x48\x63\x69\x72\x63"
"\x75\x6d\x66\x6c\x65\x78\x49\x4a\x49\x62\x72\x65\x76\x65\x49\x64"
"\x6f\x74\x61\x63\x63\x65\x6e\x74\x49\x6d\x61\x63\x72\x6f\x6e\x49"
"\x6f\x67\x6f\x6e\x65\x6b\x49\x6f\x74\x61\x49\x6f\x74\x61\x64\x69"
"\x65\x72\x65\x73\x69\x73\x49\x6f\x74\x61\x74\x6f\x6e\x6f\x73\x49"
"\x74\x69\x6c\x64\x65\x4a\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78"
"\x4b\x61\x70\x70\x61\x4b\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e"
"\x74\x4c\x61\x63\x75\x74\x65\x4c\x61\x6d\x62\x64\x61\x4c\x63\x61"
"\x72\x6f\x6e\x4c\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4c"
"\x64\x6f\x74\x4d\x75\x4e\x61\x63\x75\x74\x65\x4e\x63\x61\x72\x6f"
"\x6e\x4e\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4e\x75\x4f"
"\x62\x72\x65\x76\x65\x4f\x68\x75\x6e\x67\x61\x72\x75\x6d\x6c\x61"
"\x75\x74\x4f\x6d\x61\x63\x72\x6f\x6e\x4f\x6d\x65\x67\x61\x74\x6f"
"\x6e\x6f\x73\x4f\x6d\x69\x63\x72\x6f\x6e\x4f\x6d\x69\x63\x72\x6f"
"\x6e\x74\x6f\x6e\x6f\x73\x4f\x73\x6c\x61\x73\x68\x61\x63\x75\x74"
"\x65\x50\x68\x69\x50\x69\x50\x73\x69\x52\x61\x63\x75\x74\x65\x52"
"\x63\x61\x72\x6f\x6e\x52\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e"
"\x74\x52\x68\x6f\x53\x61\x63\x75\x74\x65\x53\x63\x65\x64\x69\x6c"
"\x6c\x61\x53\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x53\x63\x6f"
"\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x53\x69\x67\x6d\x61\x54\x61"
"\x75\x54\x62\x61\x72\x54\x63\x61\x72\x6f\x6e\x54\x63\x6f\x6d\x6d"
"\x61\x61\x63\x63\x65\x6e\x74\x54\x68\x65\x74\x61\x55\x62\x72\x65"
"\x76\x65\x55\x68\x75\x6e\x67\x61\x72\x75\x6d\x6c\x61\x75\x74\x55"
"\x6d\x61\x63\x72\x6f\x6e\x55\x6f\x67\x6f\x6e\x65\x6b\x55\x70\x73"
"\x69\x6c\x6f\x6e\x55\x70\x73\x69\x6c\x6f\x6e\x64\x69\x65\x72\x65"
"\x73\x69\x73\x55\x70\x73\x69\x6c\x6f\x6e\x74\x6f\x6e\x6f\x73\x55"
"\x72\x69\x6e\x67\x55\x74\x69\x6c\x64\x65\x57\x61\x63\x75\x74\x65"
"\x57\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x57\x64\x69\x65\x72"
"\x65\x73\x69\x73\x57\x67\x72\x61\x76\x65\x58\x69\x59\x63\x69\x72"
"\x63\x75\x6d\x66\x6c\x65\x78\x59\x67\x72\x61\x76\x65\x5a\x61\x63"
"\x75\x74\x65\x5a\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x5a\x65\x74"
"\x61\x61\x62\x72\x65\x76\x65\x61\x65\x61\x63\x75\x74\x65\x61\x66"
"\x69\x69\x30\x30\x32\x30\x38\x61\x66\x69\x69\x31\x30\x30\x31\x37"
"\x61\x66\x69\x69\x31\x30\x30\x31\x38\x61\x66\x69\x69\x31\x30\x30"
"\x31\x39\x61\x66\x69\x69\x31\x30\x30\x32\x30\x61\x66\x69\x69\x31"
"\x30\x30\x32\x31\x61\x66\x69\x69\x31\x30\x30\x32\x32\x61\x66\x69"
"\x69\x31\x30\x30\x32\x33\x61\x66\x69\x69\x31\x30\x30\x32\x34\x61"
"\x66\x69\x69\x31\x30\x30\x32\x35\x61\x66\x69\x69\x31\x30\x30\x32"
"\x36\x61\x66\x69\x69\x31\x30\x30\x32\x37\x61\x66\x69\x69\x31\x30"
"\x30\x32\x38\x61\x66\x69\x69\x31\x30\x30\x32\x39\x61\x66\x69\x69"
"\x31\x30\x30\x33\x30\x61\x66\x69\x69\x31\x30\x30\x33\x31\x61\x66"
"\x69\x69\x31\x30\x30\x33\x32\x61\x66\x69\x69\x31\x30\x30\x33\x33"
"\x61\x66\x69\x69\x31\x30\x30\x33\x34\x61\x66\x69\x69\x31\x30\x30"
"\x33\x35\x61\x66\x69\x69\x31\x30\x30\x33\x36\x61\x66\x69\x69\x31"
"\x30\x30\x33\x37\x61\x66\x69\x69\x31\x30\x30\x33\x38\x61\x66\x69"
"\x69\x31\x30\x30\x33\x39\x61\x66\x69\x69\x31\x30\x30\x34\x30\x61"
"\x66\x69\x69\x31\x30\x30\x34\x31\x61\x66\x69\x69\x31\x30\x30\x34"
"\x32\x61\x66\x69\x69\x31\x30\x30\x34\x33\x61\x66\x69\x69\x31\x30"
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"\x89\x7f\x79\x1a\x0b\x99\xd5\x21\x1d\xfb\xa3\x06\x85\x4c\x1d\x0b"
"\x1a\x90\x89\x8f\x88\x89\x87\x8a\x89\x87\x1e\x87\x8a\x87\x8a\x05"
"\x85\x7d\x8b\x8b\x85\x1b\x86\x80\x8d\x8d\x7c\x1f\x90\x0b\x06\xf7"
"\x3f\xf5\x05\x97\x93\x90\x93\x97\x1a\x0b\xd1\x0a\xa3\xa6\x74\x9d"
"\x68\x60\x72\x76\x48\x64\x1f\x5b\x38\x6a\x71\x48\x83\x08\x0b\xc0"
"\x86\x9d\x80\x6d\x1a\x7b\x71\x27\x5b\xfb\x3f\x1e\x7e\x5a\x05\xfb"
"\x38\x5f\x4b\x47\xfb\x02\x1b\x38\x52\xba\xd2\x0b\xbc\x0a\x79\x7d"
"\x6a\x1d\x0b\x5a\x67\x4d\x1b\x4c\x63\xaf\xca\x87\xf7\x01\x1d\xa1"
"\xae\x7c\xb8\x1b\xc0\x0b\x7b\x1e\xfb\xab\xfb\x7e\xbe\xf7\x53\x9d"
"\xd2\x9e\x9a\xcc\x8c\x19\x90\x9d\x05\xfb\x9f\x22\x1d\x0b\xb4\x1d"
"\x84\x1e\x0e\xc4\x1d\x82\xd6\x0a\x15\xae\x06\xf7\x3f\xf5\x05\x97"
"\x92\x90\x94\x97\x1a\xa0\x7b\x9a\x77\x81\xd6\x0a\xd4\x96\x0a\x0b"
"\x15\xae\xb3\x1d\x0b\x76\x7b\x7a\x74\x67\xac\x71\xb8\xe5\xd0\xec"
"\xf7\x4e\x40\x0a\xf7\x2f\x06\x96\x0b\xf7\xbd\x15\x64\x8c\x81\x8f"
"\x9b\x1a\x93\x92\xa4\x97\xb3\x1e\xe1\xf7\xa6\x05\x8d\x91\x8c\x0b"
"\x35\x92\x87\x8d\xb0\x1a\x97\x8d\x95\x95\xaf\x1e\x0b\x15\xd9\x06"
"\xc0\xa2\x7c\x6a\x7b\x89\x81\x84\x6c\x1f\x9c\x06\xcb\xf7\x85\x05"
"\x7a\x06\x0b\x9d\x1f\x8c\x8f\x8c\x8e\x8c\x8c\x08\x8d\x07\xd0\xf7"
"\x9d\xed\xbd\x97\xb9\x05\x0e\x15\x6c\x73\x72\x6b\x6d\xa3\x73\xa9"
"\xab\xa4\xa3\xa9\xab\x72\xa4\x6c\x1f\x0e\x8c\x0a\x9f\x7b\x9b\x76"
"\x82\x82\x87\x85\x0b\x15\xa7\xaa\x9b\x93\xa5\x1b\xa7\xa1\x75\x6d"
"\x5e\x5c\x6d\x27\x78\x1f\x82\x07\x0b\xc1\x1d\x7b\x0b\xd4\x9e\x9d"
"\x99\xd5\x34\x1d\xc2\x8a\x9c\x81\x0b\x6d\x72\x72\x6b\x6e\xa4\x72"
"\xa8\xaa\x36\x1d\x0e\x15\xa9\xa4\x72\x6d\x6d\x72\x72\x6d\x6e\x71"
"\xa4\xa8\xaa\xa4\xa4\xa9\x1f\x0b\x88\x19\x7b\x07\xc1\x8a\x94\x88"
"\x77\x1a\x0b\x87\x7d\x1e\xfb\x0e\xfc\x5f\x79\x47\x78\x49\x1d\x0b"
"\x5f\x1d\x77\x0b\x6f\x75\x76\x70\x6e\xa1\x75\xa7\xa6\xa1\xa1\xa6"
"\xa5\x73\xa3\x72\x1f\x0b\xcd\x0a\x42\x2c\x1a\xfb\x08\xb8\x0b\x1b"
"\xf0\xbe\x5f\x35\x22\x37\x41\xfb\x0b\x77\x7d\x8c\x90\x6f\x1f\x0b"
"\xb5\x60\xc0\xde\x1d\x0b\x6a\x1a\x5d\x6b\x6d\x5c\x5b\x6d\xa7\xb7"
"\xba\xa6\xab\xc8\xa4\x1e\x0b\xf7\xae\xf7\x93\x15\xfb\x6f\x06\x7d"
"\x4c\x05\xf7\x70\x06\x0e\xf7\xe5\xe8\x1d\x0e\xf7\x0d\xd9\xdc\x1f"
"\xbc\xbb\xca\xa7\x0b\xf8\x1b\xf7\x2c\x15\x54\xf8\x92\x05\xfb\x45"
"\x06\x86\x79\xac\x0b\x9e\xc7\x8f\x19\x9b\xfb\xa5\x7b\x07\xca\x85"
"\x99\x83\x6e\x1a\x0b\xbc\xb4\xa5\xbe\xae\x1e\x7a\x9d\x05\x75\x70"
"\x73\x81\x6b\x1b\x0b\xdb\x1d\x0e\x1b\xbb\xac\xb0\xce\x99\x1f\x0e"
"\x24\x0a\x70\x84\x8c\x8f\x80\x1f\x7b\x90\x81\x9a\x0b\x86\x90\x4f"
"\x7d\x64\x85\x51\x84\x19\x7b\x07\xa5\x8c\x05\x0b\x9d\x05\x55\x8c"
"\x7a\x96\xab\x1a\x95\x8d\x97\x8f\x9b\x1e\x0b\x8c\x8f\x81\x1f\x7b"
"\x91\x81\x99\x0b\x1e\xfb\x0f\xfc\x4e\x0b\x84\x7e\x89\x85\x81\x1a"
"\x73\x9a\x7d\xa3\xa7\x9f\x9e\x0b\x15\x64\x71\x7a\x7f\x6c\x1b\x76"
"\x76\x90\x94\x7a\x1f\x0b\x1a\x7f\x89\x7d\x87\x7d\x1e\xfb\x0e\xfc"
"\x5e\x7a\x48\x0b\x1b\x7b\x78\xf7\xb8\x9e\x7a\x06\x55\x77\x9f\xc2"
"\x1f\x0b\xf7\x72\xf7\x06\x15\x72\x6a\x85\x83\x81\x81\x08\x7a\x0b"
"\x79\x47\x78\x7a\x4e\x89\x20\x1d\xf7\x89\x06\x0b\xa3\xb8\xad\x1f"
"\x9f\xa6\x93\xa1\x94\xb5\x08\x0e\x85\x96\x78\x9c\x1e\x7c\x99\x86"
"\x93\x96\x1a\xa6\x0b\x8b\x8b\x8e\x8f\x08\x98\x95\x97\x92\x96\x1b"
"\x92\x0b\x1f\x7a\x6e\x05\x7b\xb4\xa2\x86\xa8\x1b\xd1\xbc\x0b\xa8"
"\xc8\xc9\x1e\xee\xec\xca\xf7\x1e\xf7\x0b\x1a\x0b\xf9\x31\xf9\x66"
"\x15\x5f\x06\x57\x3d\x05\x9b\x65\x0b\x4d\xf3\x1d\x05\x0b\xce\x1a"
"\xf7\x01\x33\xcf\xfb\x23\x7b\x81\x8a\x89\x0b\xfb\x14\xf7\xb2\x05"
"\x3e\x06\xfb\x13\xfb\xb2\xc0\x0b\x06\xdb\xf7\x68\x05\x4e\x06\x3b"
"\xfb\x68\x05\x0b\x06\x3b\xfb\x69\x05\xc9\x06\xda\xf7\x69\x05\x0b"
"\x1b\xa2\x9f\x81\x7f\x89\x8a\x88\x88\x87\x1f\x0b\xda\x69\x1e\x7d"
"\xad\xa6\x87\xd0\x1b\xf7\xac\x0b\xf7\x6f\xcd\xfb\x6f\xf7\x70\x49"
"\x06\x0e\x81\x5d\x7d\x7f\x60\x8a\x08\x7b\xf7\x61\x0b\x06\x38\x68"
"\x84\x72\x66\x1f\x4a\x60\x69\x0b\x8b\x83\x90\x08\x85\x8f\x89\x91"
"\xae\x1a\x0b\x15\x36\x5c\x5e\x54\x52\x1a\x63\xa4\x6c\x0b\x93\x8c"
"\x94\x1b\x9d\x93\x84\x7c\x80\x89\x0b\x1f\x7d\x99\x91\x88\x9a\x1b"
"\xa7\x9c\x9a\x0b\x1f\xe3\xf7\xe5\x05\x43\x06\x75\x3d\x05\x0b\xa4"
"\xa4\x9e\x9e\xa3\xa4\x76\xa0\x73\x1f\x0b\x65\x72\x60\x1b\x5c\x6c"
"\xaf\xc2\xd5\xa8\x0b\x7b\x06\xca\x85\x99\x83\x70\x1a\x7c\x87\x0b"
"\x83\x88\x84\x84\x1e\x0e"
;
const unsigned int _binary_NimbusRoman_Italic_cff_size = sizeof(_binary_NimbusRoman_Italic_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusRoman-Regular.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusRoman_Regular_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x14\x4e\x69\x6d\x62\x75\x73\x52"
"\x6f\x6d\x61\x6e\x2d\x52\x65\x67\x75\x6c\x61\x72\x00\x01\x01\x01"
"\x2f\xf9\xbc\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf\x02\xf9\xc0"
"\x03\xf8\x18\x04\x20\x0c\x03\xfb\x3c\xfb\xad\xfa\x7c\xfa\xb1\x05"
"\x1c\x28\xad\x0f\x1c\x28\xc0\x11\xbc\x1d\x00\x00\xac\xae\x12\x01"
"\xa6\x02\x00\x01\x00\x08\x00\x0e\x00\x13\x00\x1d\x00\x24\x00\x2b"
"\x00\x35\x00\x39\x00\x3f\x00\x45\x00\x50\x00\x5a\x00\x5d\x00\x63"
"\x00\x69\x00\x6e\x00\x74\x00\x7a\x00\x84\x00\x8b\x00\x8e\x00\x95"
"\x00\x9c\x00\xa8\x00\xab\x00\xb3\x00\xb7\x00\xbc\x00\xc2\x00\xcd"
"\x00\xd9\x00\xe3\x00\xe7\x00\xf2\x00\xf4\x00\xfa\x01\x04\x01\x0b"
"\x01\x12\x01\x16\x01\x22\x01\x2b\x01\x31\x01\x3c\x01\x41\x01\x4d"
"\x01\x53\x01\x59\x01\x5f\x01\x6b\x01\x6f\x01\x71\x01\x77\x01\x7d"
"\x01\x89\x01\x8b\x01\x91\x01\x9e\x01\xa5\x01\xaf\x01\xb6\x01\xc2"
"\x01\xcd\x01\xd0\x01\xd2\x01\xd5\x01\xdb\x01\xe1\x01\xed\x01\xf0"
"\x01\xf6\x01\xfe\x02\x09\x02\x15\x02\x1a\x02\x1d\x02\x21\x02\x27"
"\x02\x33\x02\x38\x02\x3e\x02\x4b\x02\x52\x02\x59\x02\x60\x02\x6f"
"\x02\x7b\x02\x80\x02\x86\x02\x8c\x02\x97\x02\xa0\x02\xa6\x02\xa8"
"\x02\xb3\x02\xb9\x02\xbf\x02\xc9\x02\xcd\x02\xd3\x02\xda\x02\xe3"
"\x02\xec\x02\xf5\x02\xfe\x03\x07\x03\x10\x03\x19\x03\x22\x03\x2b"
"\x03\x34\x03\x3d\x03\x46\x03\x4f\x03\x58\x03\x61\x03\x6a\x03\x73"
"\x03\x7c\x03\x85\x03\x8e\x03\x97\x03\xa0\x03\xa9\x03\xb2\x03\xbb"
"\x03\xc4\x03\xcd\x03\xd6\x03\xdf\x03\xe8\x03\xf1\x03\xfa\x04\x03"
"\x04\x0c\x04\x15\x04\x1e\x04\x27\x04\x30\x04\x39\x04\x42\x04\x4b"
"\x04\x54\x04\x5d\x04\x66\x04\x6f\x04\x78\x04\x81\x04\x8a\x04\x93"
"\x04\x9c\x04\xa5\x04\xae\x04\xb7\x04\xc0\x04\xc9\x04\xd2\x04\xdb"
"\x04\xe4\x04\xed\x04\xf6\x04\xff\x05\x08\x05\x11\x05\x1a\x05\x23"
"\x05\x2c\x05\x35\x05\x3e\x05\x47\x05\x50\x05\x59\x05\x62\x05\x6b"
"\x05\x74\x05\x7d\x05\x86\x05\x8f\x05\x98\x05\xa1\x05\xaa\x05\xb3"
"\x05\xbc\x05\xc5\x05\xce\x05\xd7\x05\xe0\x05\xe9\x05\xf2\x05\xfb"
"\x06\x04\x06\x0d\x06\x16\x06\x1f\x06\x28\x06\x31\x06\x3a\x06\x43"
"\x06\x4c\x06\x55\x06\x5a\x06\x64\x06\x6b\x06\x74\x06\x7e\x06\x85"
"\x06\x90\x06\x9a\x06\xa3\x06\xac\x06\xb5\x06\xbf\x06\xc6\x06\xcf"
"\x06\xdb\x06\xdf\x06\xe5\x06\xeb\x06\xf6\x07\x00\x07\x03\x07\x11"
"\x07\x15\x07\x1b\x07\x21\x07\x26\x07\x2d\x07\x3a\x07\x40\x07\x46"
"\x07\x50\x07\x57\x07\x5e\x07\x61\x07\x68\x07\x6f\x07\x7b\x07\x86"
"\x07\x8f\x07\x92\x07\x9a\x07\xa3\x07\xae\x07\xb4\x07\xb9\x07\xbe"
"\x07\xc4\x07\xcf\x07\xdb\x07\xe5\x07\xf1\x07\xf5\x08\x00\x08\x05"
"\x08\x0a\x08\x10\x08\x12\x08\x19\x08\x21\x08\x29\x08\x33\x08\x3d"
"\x08\x49\x08\x55\x08\x5c\x08\x60\x08\x6c\x08\x7d\x08\x86\x08\x8c"
"\x08\x97\x08\x9c\x08\xa8\x08\xb4\x08\xba\x08\xc0\x08\xc6\x08\xd2"
"\x08\xd6\x08\xdf\x08\xe3\x08\xe8\x08\xec\x08\xf2\x08\xfd\x09\x0b"
"\x09\x11\x09\x1c\x09\x22\x09\x2e\x09\x38\x09\x40\x09\x42\x09\x48"
"\x09\x55\x09\x5c\x09\x61\x09\x6b\x09\x72\x09\x7e\x09\x88\x09\x93"
"\x09\x9e\x09\xa4\x09\xa7\x09\xa9\x09\xb0\x09\xbc\x09\xca\x09\xcd"
"\x09\xda\x09\xe0\x09\xe7\x09\xed\x09\xf9\x0a\x06\x0a\x09\x0a\x0f"
"\x0a\x17\x0a\x22\x0a\x2e\x0a\x34\x0a\x39\x0a\x42\x0a\x47\x0a\x50"
"\x0a\x53\x0a\x56\x0a\x5a\x0a\x60\x0a\x6c\x0a\x71\x0a\x76\x0a\x7c"
"\x0a\x89\x0a\x90\x0a\x9d\x0a\xa4\x0a\xab\x0a\xb2\x0a\xb9\x0a\xc0"
"\x0a\xc7\x0a\xce\x0a\xd5\x0a\xdc\x0a\xe3\x0a\xea\x0a\xf1\x0a\xf8"
"\x0a\xff\x0b\x06\x0b\x0d\x0b\x14\x0b\x1b\x0b\x22\x0b\x29\x0b\x30"
"\x0b\x37\x0b\x3e\x0b\x45\x0b\x4c\x0b\x53\x0b\x5a\x0b\x61\x0b\x68"
"\x0b\x6f\x0b\x76\x0b\x7d\x0b\x84\x0b\x8b\x0b\x92\x0b\x99\x0b\xa0"
"\x0b\xa7\x0b\xae\x0b\xb5\x0b\xbc\x0b\xc3\x0b\xca\x0b\xd1\x0b\xd8"
"\x0b\xdf\x0b\xe6\x0b\xed\x0b\xf4\x0b\xfb\x0c\x02\x0c\x09\x0c\x10"
"\x0c\x17\x0c\x1e\x0c\x25\x0c\x2c\x0c\x33\x0c\x3a\x0c\x41\x0c\x48"
"\x0c\x4d\x0c\x56\x0c\x5d\x0c\x64\x0c\x73\x0c\x87\x0c\x93\x0c\x98"
"\x0c\x9e\x0c\xa4\x0c\xaf\x0c\xb8\x0c\xbe\x0c\xc0\x0c\xcb\x0c\xd1"
"\x0c\xd7\x0c\xe1\x0c\xe5\x0c\xe9\x0d\x1f\x0d\x5f\x0d\x73\x0d\x7f"
"\x41\x45\x61\x63\x75\x74\x65\x41\x62\x72\x65\x76\x65\x41\x6c\x70"
"\x68\x61\x41\x6c\x70\x68\x61\x74\x6f\x6e\x6f\x73\x41\x6d\x61\x63"
"\x72\x6f\x6e\x41\x6f\x67\x6f\x6e\x65\x6b\x41\x72\x69\x6e\x67\x61"
"\x63\x75\x74\x65\x42\x65\x74\x61\x43\x61\x63\x75\x74\x65\x43\x63"
"\x61\x72\x6f\x6e\x43\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x43"
"\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x43\x68\x69\x44\x63\x61\x72"
"\x6f\x6e\x44\x63\x72\x6f\x61\x74\x44\x65\x6c\x74\x61\x45\x62\x72"
"\x65\x76\x65\x45\x63\x61\x72\x6f\x6e\x45\x64\x6f\x74\x61\x63\x63"
"\x65\x6e\x74\x45\x6d\x61\x63\x72\x6f\x6e\x45\x6e\x67\x45\x6f\x67"
"\x6f\x6e\x65\x6b\x45\x70\x73\x69\x6c\x6f\x6e\x45\x70\x73\x69\x6c"
"\x6f\x6e\x74\x6f\x6e\x6f\x73\x45\x74\x61\x45\x74\x61\x74\x6f\x6e"
"\x6f\x73\x45\x75\x72\x6f\x47\x61\x6d\x6d\x61\x47\x62\x72\x65\x76"
"\x65\x47\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x47\x63\x6f\x6d"
"\x6d\x61\x61\x63\x63\x65\x6e\x74\x47\x64\x6f\x74\x61\x63\x63\x65"
"\x6e\x74\x48\x62\x61\x72\x48\x63\x69\x72\x63\x75\x6d\x66\x6c\x65"
"\x78\x49\x4a\x49\x62\x72\x65\x76\x65\x49\x64\x6f\x74\x61\x63\x63"
"\x65\x6e\x74\x49\x6d\x61\x63\x72\x6f\x6e\x49\x6f\x67\x6f\x6e\x65"
"\x6b\x49\x6f\x74\x61\x49\x6f\x74\x61\x64\x69\x65\x72\x65\x73\x69"
"\x73\x49\x6f\x74\x61\x74\x6f\x6e\x6f\x73\x49\x74\x69\x6c\x64\x65"
"\x4a\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x4b\x61\x70\x70\x61"
"\x4b\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4c\x61\x63\x75"
"\x74\x65\x4c\x61\x6d\x62\x64\x61\x4c\x63\x61\x72\x6f\x6e\x4c\x63"
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"\xf7\xd0\x15\x7e\xb0\xa7\x86\xae\x1b\xc8\xc6\x9e\xac\xb4\x1f\xae"
"\xa7\x9f\xb9\xc0\x1a\xd8\x67\xc0\x40\xad\x1e\x62\x9d\x77\x8d\xfb"
"\x12\x8c\x08\xfb\x6a\x79\x06\x0b\xae\x1d\xe8\x1d\x8f\x0a\x66\x55"
"\x66\x1f\x0e\xfb\x0b\xfb\x0f\xfb\x09\x3b\xf7\x0e\xf7\x45\xf7\x47"
"\xda\xf7\x0c\xf7\x0a\x1f\x0e\xa9\x0a\xc2\xc3\xb3\x0a\x6e\x6e\x65"
"\x68\x6e\xa8\xb0\xaf\xa9\xa8\xaf\x1f\x0b\x1a\x9e\x99\x93\xab\x8d"
"\x1e\x8f\x95\x8b\x8c\x96\x1f\x9e\xfb\xac\x78\x07\xbb\x89\x0b\x15"
"\xce\xac\xb8\xc8\xc7\x1a\xbd\x68\xb2\x4b\x1d\xb0\x92\x91\x8c\x8c"
"\x91\x1e\x8d\x91\x8c\x8b\x8c\x1b\x93\x91\x85\x83\x6b\x6f\x0b\x07"
"\x4c\x52\x0a\xca\x1a\xf8\x5c\x3c\x1d\xa1\x8c\x05\x0b\x15\x3f\x6e"
"\x73\x76\x51\x1b\x4a\xb2\x1d\x1a\xbd\x68\xb2\x4b\x1d\xb1\x40\x0a"
"\x6f\x67\x55\x66\x1f\x0b\x15\xce\xac\xb8\x94\x0a\x0b\x5e\x0a\xf7"
"\x62\xf7\xc3\xfb\x57\x46\x0a\x78\xf7\xaa\x9e\x07\x5e\x0a\x0b\x94"
"\x0a\x83\x6b\x6f\x0b\xfb\x0d\xfb\x33\x24\xf7\x2e\x05\x81\x9a\x85"
"\x9a\x97\x1a\x9b\x94\x99\x98\x8f\x1e\x93\x8d\x8d\x8c\xa8\x8c\x08"
"\x9d\xfb\xbc\x79\x07\x0b\xfb\xd9\xf7\x2c\x15\xd9\x96\xad\xb0\xc8"
"\x1b\xc8\xa3\x6f\x34\x98\x1f\x0b\xf0\xab\x26\xf7\x08\x07\xba\x1d"
"\x0b\xa6\x57\x0a\xf7\x5b\x16\x71\x75\x74\x70\x6f\xa0\x75\xa6\xe8"
"\x1d\xc8\xc7\x1a\xbd\x68\xb2\xbc\x1d\x0b\xf8\x96\xb3\x1d\x0b\xd7"
"\xb0\x0a\x96\x7b\x9d\x80\x61\x0a\x15\x84\x84\x7f\x81\x80\x1e\x77"
"\x7a\x71\x81\x6e\x1b\x37\x55\xdb\xf7\x10\xf7\x04\xbc\xd5\xd7\xc1"
"\xbb\x5c\x56\x1f\x0b\x50\x1d\x98\x94\x98\x7f\x0a\x0e\x30\x1d\x9f"
"\xd6\x1d\x76\xdd\x1d\x5b\x0a\x2a\x1d\x0b\x15\x84\xad\xd9\x85\xbe"
"\x1b\xe5\xac\x7e\x67\x51\x3f\x64\xfb\x05\x32\x52\xa8\xb7\xa2\x94"
"\x9a\xb3\xbb\x1f\x0b\x82\xf7\x75\x05\x76\x06\x76\x85\x7b\x7f\x77"
"\x1b\x82\x7c\x8e\x90\x7c\x1f\x9c\x5a\x59\x93\x5c\x1b\x39\x0b\xf8"
"\x53\x15\xab\xcb\x05\xa7\xc3\x98\xb1\xa5\x1a\xa3\x7a\x9c\x73\x68"
"\x7a\x62\x23\x85\x1e\x86\x3b\x05\x0b\x07\xe2\x93\x99\xbc\x8d\xbd"
"\x1d\x30\x08\x3f\x07\x0e\x5d\x0a\x79\x07\x2e\x1d\x0b\x06\xc5\x8a"
"\x9f\x71\x89\x45\x08\x9d\xf7\x85\x79\x06\x0b\x1f\x7d\x6c\x05\x7f"
"\xa8\xa2\x87\xab\x1b\xd8\xbb\xab\x0b\xba\x0a\xfc\x1a\x07\x81\xfb"
"\x35\x9e\x8a\x8f\xe2\xac\xaa\xe0\x8a\x19\x0b\x15\xa9\xc3\xaf\xb9"
"\xd5\xbc\x3f\xfb\x09\xfb\x02\x5a\x40\x43\x5c\x52\xaf\xa9\x1e\x0e"
"\x07\xc5\x1d\x0b\x07\x8a\x36\x81\x80\x3f\x86\x08\x78\xf7\xac\x9e"
"\x07\x3f\x8e\x7d\x99\x8a\xd4\x08\x0b\x15\x64\x71\x7a\x7f\x6c\x1b"
"\x76\x76\x90\x94\x7a\x1f\xba\x32\x79\x92\x5e\x1b\x5d\x0b\xe3\x60"
"\x1d\x90\x82\x8c\x2f\x08\x0b\x9e\xed\x1d\x0b\x15\x55\x5e\x5e\x55"
"\x53\xb6\x5f\x0b\x15\x70\x74\x74\x71\x6f\xa2\x74\xa6\xa6\xa2\xa2"
"\xa6\xa6\x74\xa2\x70\x1f\x0b\xb7\x0a\xe3\x1a\x0e\x07\xe3\x93\x99"
"\xbc\x8c\x1e\x9b\x9c\x06\x0b\x86\x41\x6d\x92\x7c\x18\x96\x8f\x05"
"\x8d\x0b\x07\x45\x8a\x7b\x7c\x41\x1b\x79\xf7\xb2\x9d\x07\x41\x7b"
"\x9a\xd1\x1f\x0b\x07\xb2\x0a\x0b\xa7\x1d\x79\x82\x90\x7c\x1b\x76"
"\x7e\x7f\x78\x7b\x0b\xf7\x49\xf8\x63\x15\x47\x69\x80\x87\x41\x6d"
"\x92\x7d\x18\x96\x8e\x05\x0b\xd2\x9b\x99\x6a\x1d\x0b\xb8\xb7\xc2"
"\xc2\x5e\xb8\x54\x1f\x8c\x69\x15\xae\xa9\x6d\x67\x67\x0b\xf7\xdf"
"\xf9\x38\x2c\x0a\x0e\x9f\x07\x6b\x8f\x89\x8b\x83\x90\x08\x85\x8e"
"\x89\x93\xad\x1a\x0b\x48\x0a\x77\xb4\x9a\x87\xa4\x1b\xc2\x0b\xcb"
"\x0a\x5a\x8c\x83\x9a\x0b\x79\x07\xa2\x8a\xc5\x89\x96\x7f\x8a\x52"
"\x19\xfc\x8a\x04\x0b\xbd\xdd\xd8\x40\xbe\xfb\x06\x78\x0b\x07\xd1"
"\x8c\x9b\x9a\xd5\x1b\x9d\x0b\xa5\x36\xe2\xfb\x78\xf7\x80\x18\x0b"
"\x56\xc6\x64\xdb\xd9\xc4\xb2\xc0\xa2\x7c\x9a\x76\x1e\x0b\x1b\x7b"
"\x78\xf7\xb8\x9e\x7a\x06\x55\x77\x9f\xc2\x1f\x0b\xf8\x2e\x16\x9b"
"\x06\xf7\x80\xf8\xa7\x05\xfc\x40\x07\x0b\xb1\xa1\x98\x81\x6e\x9d"
"\x1e\x71\x9b\x97\x81\x9c\x1b\x0b\xfb\x2c\xfb\x29\xfb\x51\xfb\x4e"
"\xf7\x29\xfb\x2c\x0b\xf9\x31\x15\x7f\x06\xfb\x80\xfc\xb5\x63\x2d"
"\x80\x0b\xfb\x14\xf7\xb2\x05\x3e\x06\xfb\x13\xfb\xb2\xc0\x0b\x07"
"\x44\x8a\x7c\x7d\x40\x1b\x79\xf7\xb3\x07\x0b\x85\x88\x1e\x83\x86"
"\x89\x8b\x6b\x87\x08\x77\x0b\x8a\x7e\x85\x8b\x87\x1b\x68\x82\x96"
"\xb9\x1f\x0b\xda\x69\x1e\x7d\xad\xa6\x87\xd0\x1b\xf7\xac\x0b\x07"
"\xf7\x0a\xb8\x64\xfb\x0f\xa1\x1f\x0e\x15\x38\x06\x61\xfb\x13\x98"
"\x81\x05\x0e\xb2\xf7\x95\x15\x4c\xf7\x8a\xca\x07\x0e\x07\x89\x2f"
"\x86\x82\x59\x88\x08\x79\x7a\x0b\x58\x88\x08\x7a\x7a\xf7\x76\x9c"
"\x7b\x06\x0b\x1f\x29\x20\x05\x74\xf7\x91\x07\x0e"
;
const unsigned int _binary_NimbusRoman_Regular_cff_size = sizeof(_binary_NimbusRoman_Regular_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusSans-Bold.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusSans_Bold_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x10\x4e\x69\x6d\x62\x75\x73\x53"
"\x61\x6e\x73\x2d\x42\x6f\x6c\x64\x00\x01\x01\x01\x31\xf9\xbc\x00"
"\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf\x02\xf9\xc0\x03\xf8\x14\x04"
"\xfb\x2f\x0c\x03\xd0\x0c\x04\xfb\x50\xfb\xc7\xfa\xc1\xfa\xc2\x05"
"\x1c\x1f\x20\x0f\x1c\x1f\x33\x11\xc0\x1c\x79\x91\x12\x01\xa6\x02"
"\x00\x01\x00\x08\x00\x0e\x00\x13\x00\x1d\x00\x24\x00\x2b\x00\x35"
"\x00\x39\x00\x3f\x00\x45\x00\x50\x00\x5a\x00\x5d\x00\x63\x00\x69"
"\x00\x6e\x00\x74\x00\x7a\x00\x84\x00\x8b\x00\x8e\x00\x95\x00\x9c"
"\x00\xa8\x00\xab\x00\xb3\x00\xb7\x00\xbc\x00\xc2\x00\xcd\x00\xd9"
"\x00\xe3\x00\xe7\x00\xf2\x00\xf4\x00\xfa\x01\x04\x01\x0b\x01\x12"
"\x01\x16\x01\x22\x01\x2b\x01\x31\x01\x3c\x01\x41\x01\x4d\x01\x53"
"\x01\x59\x01\x5f\x01\x6b\x01\x6f\x01\x71\x01\x77\x01\x7d\x01\x89"
"\x01\x8b\x01\x91\x01\x9e\x01\xa5\x01\xaf\x01\xb6\x01\xc2\x01\xcd"
"\x01\xd0\x01\xd2\x01\xd5\x01\xdb\x01\xe1\x01\xed\x01\xf0\x01\xf6"
"\x01\xfe\x02\x09\x02\x15\x02\x1a\x02\x1d\x02\x21\x02\x27\x02\x33"
"\x02\x38\x02\x3e\x02\x4b\x02\x52\x02\x59\x02\x60\x02\x6f\x02\x7b"
"\x02\x80\x02\x86\x02\x8c\x02\x97\x02\xa0\x02\xa6\x02\xa8\x02\xb3"
"\x02\xb9\x02\xbf\x02\xc9\x02\xcd\x02\xd3\x02\xda\x02\xe3\x02\xec"
"\x02\xf5\x02\xfe\x03\x07\x03\x10\x03\x19\x03\x22\x03\x2b\x03\x34"
"\x03\x3d\x03\x46\x03\x4f\x03\x58\x03\x61\x03\x6a\x03\x73\x03\x7c"
"\x03\x85\x03\x8e\x03\x97\x03\xa0\x03\xa9\x03\xb2\x03\xbb\x03\xc4"
"\x03\xcd\x03\xd6\x03\xdf\x03\xe8\x03\xf1\x03\xfa\x04\x03\x04\x0c"
"\x04\x15\x04\x1e\x04\x27\x04\x30\x04\x39\x04\x42\x04\x4b\x04\x54"
"\x04\x5d\x04\x66\x04\x6f\x04\x78\x04\x81\x04\x8a\x04\x93\x04\x9c"
"\x04\xa5\x04\xae\x04\xb7\x04\xc0\x04\xc9\x04\xd2\x04\xdb\x04\xe4"
"\x04\xed\x04\xf6\x04\xff\x05\x08\x05\x11\x05\x1a\x05\x23\x05\x2c"
"\x05\x35\x05\x3e\x05\x47\x05\x50\x05\x59\x05\x62\x05\x6b\x05\x74"
"\x05\x7d\x05\x86\x05\x8f\x05\x98\x05\xa1\x05\xaa\x05\xb3\x05\xbc"
"\x05\xc5\x05\xce\x05\xd7\x05\xe0\x05\xe9\x05\xf2\x05\xfb\x06\x04"
"\x06\x0d\x06\x16\x06\x1f\x06\x28\x06\x31\x06\x3a\x06\x43\x06\x4c"
"\x06\x55\x06\x5a\x06\x64\x06\x6b\x06\x74\x06\x7e\x06\x85\x06\x90"
"\x06\x9a\x06\xa3\x06\xac\x06\xb5\x06\xbf\x06\xc6\x06\xcf\x06\xdb"
"\x06\xdf\x06\xe5\x06\xeb\x06\xf6\x07\x00\x07\x03\x07\x11\x07\x15"
"\x07\x1b\x07\x21\x07\x26\x07\x2d\x07\x3a\x07\x40\x07\x46\x07\x50"
"\x07\x57\x07\x5e\x07\x61\x07\x68\x07\x6f\x07\x7b\x07\x86\x07\x8f"
"\x07\x92\x07\x9a\x07\xa3\x07\xae\x07\xb4\x07\xb9\x07\xbe\x07\xc4"
"\x07\xcf\x07\xdb\x07\xe5\x07\xf1\x07\xf5\x08\x00\x08\x05\x08\x0a"
"\x08\x10\x08\x12\x08\x19\x08\x21\x08\x29\x08\x33\x08\x3d\x08\x49"
"\x08\x55\x08\x5c\x08\x60\x08\x6c\x08\x7d\x08\x86\x08\x8c\x08\x97"
"\x08\x9c\x08\xa8\x08\xb4\x08\xba\x08\xc0\x08\xc6\x08\xd2\x08\xd6"
"\x08\xdf\x08\xe3\x08\xe8\x08\xec\x08\xf2\x08\xfd\x09\x0b\x09\x11"
"\x09\x1c\x09\x22\x09\x2e\x09\x38\x09\x40\x09\x42\x09\x48\x09\x55"
"\x09\x5c\x09\x61\x09\x6b\x09\x72\x09\x7e\x09\x88\x09\x93\x09\x9e"
"\x09\xa4\x09\xa7\x09\xa9\x09\xb0\x09\xbc\x09\xca\x09\xcd\x09\xda"
"\x09\xe0\x09\xe7\x09\xed\x09\xf9\x0a\x06\x0a\x09\x0a\x0f\x0a\x17"
"\x0a\x22\x0a\x2e\x0a\x34\x0a\x39\x0a\x42\x0a\x47\x0a\x50\x0a\x53"
"\x0a\x56\x0a\x5a\x0a\x60\x0a\x6c\x0a\x71\x0a\x76\x0a\x7c\x0a\x89"
"\x0a\x90\x0a\x9d\x0a\xa4\x0a\xab\x0a\xb2\x0a\xb9\x0a\xc0\x0a\xc7"
"\x0a\xce\x0a\xd5\x0a\xdc\x0a\xe3\x0a\xea\x0a\xf1\x0a\xf8\x0a\xff"
"\x0b\x06\x0b\x0d\x0b\x14\x0b\x1b\x0b\x22\x0b\x29\x0b\x30\x0b\x37"
"\x0b\x3e\x0b\x45\x0b\x4c\x0b\x53\x0b\x5a\x0b\x61\x0b\x68\x0b\x6f"
"\x0b\x76\x0b\x7d\x0b\x84\x0b\x8b\x0b\x92\x0b\x99\x0b\xa0\x0b\xa7"
"\x0b\xae\x0b\xb5\x0b\xbc\x0b\xc3\x0b\xca\x0b\xd1\x0b\xd8\x0b\xdf"
"\x0b\xe6\x0b\xed\x0b\xf4\x0b\xfb\x0c\x02\x0c\x09\x0c\x10\x0c\x17"
"\x0c\x1e\x0c\x25\x0c\x2c\x0c\x33\x0c\x3a\x0c\x41\x0c\x48\x0c\x4d"
"\x0c\x56\x0c\x5d\x0c\x64\x0c\x73\x0c\x87\x0c\x93\x0c\x98\x0c\x9e"
"\x0c\xa4\x0c\xaf\x0c\xb8\x0c\xbe\x0c\xc0\x0c\xcb\x0c\xd1\x0c\xd7"
"\x0c\xe1\x0c\xe5\x0c\xe9\x0d\x1f\x0d\x5f\x0d\x6f\x0d\x7a\x41\x45"
"\x61\x63\x75\x74\x65\x41\x62\x72\x65\x76\x65\x41\x6c\x70\x68\x61"
"\x41\x6c\x70\x68\x61\x74\x6f\x6e\x6f\x73\x41\x6d\x61\x63\x72\x6f"
"\x6e\x41\x6f\x67\x6f\x6e\x65\x6b\x41\x72\x69\x6e\x67\x61\x63\x75"
"\x74\x65\x42\x65\x74\x61\x43\x61\x63\x75\x74\x65\x43\x63\x61\x72"
"\x6f\x6e\x43\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x43\x64\x6f"
"\x74\x61\x63\x63\x65\x6e\x74\x43\x68\x69\x44\x63\x61\x72\x6f\x6e"
"\x44\x63\x72\x6f\x61\x74\x44\x65\x6c\x74\x61\x45\x62\x72\x65\x76"
"\x65\x45\x63\x61\x72\x6f\x6e\x45\x64\x6f\x74\x61\x63\x63\x65\x6e"
"\x74\x45\x6d\x61\x63\x72\x6f\x6e\x45\x6e\x67\x45\x6f\x67\x6f\x6e"
"\x65\x6b\x45\x70\x73\x69\x6c\x6f\x6e\x45\x70\x73\x69\x6c\x6f\x6e"
"\x74\x6f\x6e\x6f\x73\x45\x74\x61\x45\x74\x61\x74\x6f\x6e\x6f\x73"
"\x45\x75\x72\x6f\x47\x61\x6d\x6d\x61\x47\x62\x72\x65\x76\x65\x47"
"\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x47\x63\x6f\x6d\x6d\x61"
"\x61\x63\x63\x65\x6e\x74\x47\x64\x6f\x74\x61\x63\x63\x65\x6e\x74"
"\x48\x62\x61\x72\x48\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x49"
"\x4a\x49\x62\x72\x65\x76\x65\x49\x64\x6f\x74\x61\x63\x63\x65\x6e"
"\x74\x49\x6d\x61\x63\x72\x6f\x6e\x49\x6f\x67\x6f\x6e\x65\x6b\x49"
"\x6f\x74\x61\x49\x6f\x74\x61\x64\x69\x65\x72\x65\x73\x69\x73\x49"
"\x6f\x74\x61\x74\x6f\x6e\x6f\x73\x49\x74\x69\x6c\x64\x65\x4a\x63"
"\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x4b\x61\x70\x70\x61\x4b\x63"
"\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x4c\x61\x63\x75\x74\x65"
"\x4c\x61\x6d\x62\x64\x61\x4c\x63\x61\x72\x6f\x6e\x4c\x63\x6f\x6d"
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"\xfb\x01\xfc\xb7\xfb\x0a\xf8\xb7\x05\xfb\x28\x06\xfb\x05\xfc\xb6"
"\xfb\x05\xf8\xb6\x56\x0a\xf7\x62\xfd\x6d\x05\xf7\x1b\x06\xf7\x0b"
"\xf8\xcd\xf7\x0e\xfc\xcd\x05\x0b\xf8\xf9\x16\xf7\x2d\xf8\xb0\x05"
"\xfb\x25\x06\x39\xfc\x0e\x3a\xf8\x0e\x05\xfb\x20\x06\x39\xfc\x0e"
"\x35\xf8\x0e\x05\xfb\x25\x06\xf7\x2c\xfc\xb0\x05\xf7\x24\x06\xe1"
"\xf8\x11\xdc\xfc\x11\x05\x0b\xf8\xd6\x21\x0a\xfc\xb8\xfb\x11\xf8"
"\x09\x06\xfc\x09\xfc\x73\x05\xfb\x11\xf8\xb8\xf7\x11\xfc\x08\x07"
"\xf8\x08\xf8\x73\x05\x0b\x9e\x0a\xf7\xce\xf7\x27\x9e\x0a\x0e\xfb"
"\x2a\xfd\x6d\xf7\x2a\x0b\x1f\x78\x57\x05\x75\x0b\x88\xd9\x08\x0b"
"\xf8\x5f\x24\x1d\xfc\x38\xfb\x05\xf7\x8d\x06\xfb\x9f\xfb\xce\x05"
"\xfb\x05\xf8\x53\xf7\x05\xfb\xa6\x07\xf7\x9d\xf7\xce\x05\x0b\x15"
"\x90\x1d\x0b\xfa\x2e\x25\x1d\xfa\x3c\x20\x1d\xf7\x2a\x05\x3f\x06"
"\x39\x2a\x39\x47\x1d\xf7\x65\x48\x0a\x0b\x15\xfb\xb5\xea\xf8\x3d"
"\x4b\x07\x59\x7d\x5d\x72\x3d\x1b\x4e\x07\x0b\xf7\x26\x15\x33\x1d"
"\x0b\xa8\x0a\x0e\xf9\x79\x6c\x1d\x0b\xf9\x81\x15\x6b\x88\x7f\xaf"
"\x1d\x98\x67\x8a\x8b\x78\x1b\x54\x51\x1d\x94\x95\x89\x87\x96\x5f"
"\x1d\xab\xb5\xe0\x8f\x1f\x0e\x54\x1d\x8c\xfb\x05\x70\x0a\x0b\x15"
"\x5c\x82\x75\x78\x5e\x1b\x5e\x72\xa0\xb8\x84\x1f\x54\x06\x32\x8d"
"\xbd\x55\xdb\x1b\xd6\xc4\xc4\xd6\x8d\x8b\x8f\x8a\x90\x1f\x0e\x89"
"\x87\x96\x1f\xd3\x71\x05\x83\x9f\x9e\x87\x9a\x1b\xc6\xab\xb5\xe0"
"\x8f\x1f\x0e\x15\x53\x06\x5d\x82\x75\x56\x1d\x0e\xfb\x26\x77\x0a"
"\x0b\x4b\x1d\xf7\x23\x06\xfb\x03\xf7\xc1\xe5\xf7\x83\x05\xfb\x22"
"\x06\x45\xfb\x50\x05\x0b\xf7\x18\x81\x34\xda\xfb\x1c\x1b\xfb\x36"
"\x2e\x21\xfb\x4c\x0b\x24\x1d\x2d\x1d\x06\x0b\xfc\x3f\xa4\x1d\x0b"
"\x76\x0a\x0e\xcb\xf7\xe7\x3e\x0a\x9e\x1b\xaa\xa6\x1d\x0b\xf8\x1d"
"\x05\xfb\x2e\x06\x0b\xf7\x0e\x05\xfb\x19\x06\x0e\x8c\x79\x1b\x53"
"\x68\x5d\x3d\x0b\x7f\x89\x86\x7d\x1f\x0e\x06\xf7\x1a\xfb\xdf\x05"
"\x0b\x54\x0a\x5b\x0b\x8e\x8e\x84\x1f\x43\xa4\x05\x97\x0b\xac\xc7"
"\xb7\x6e\xa6\x0b\xfb\x20\xfb\xe6\x07\x0b\x05\xfb\x33\x06\x0b\xf8"
"\xf0\xfb\x2a\x0b\xf9\x5c\xf7\x2c\x15\x63\x7f\x5f\x6f\x5b\x1b\x64"
"\x68\x9d\xaa\x77\x1f\x7c\xa2\x86\xa3\xb9\x1a\xf7\xfe\x06\x8c\x97"
"\x8b\x92\x90\x1a\xc1\x83\xbf\x7e\xaf\x1e\xee\x66\x35\xc5\xfb\x04"
"\x1b\x4e\x56\x7a\x6a\x62\x1f\xac\x65\x50\x9c\x3d\x1b\xfb\x29\x3e"
"\x4c\xfb\x10\x89\x1f\xf7\x17\x06\xc1\x92\xa4\x9f\xca\x1b\xc4\xa7"
"\x7a\x67\x7b\x82\x7b\x7c\x83\x62\x1d\xfb\x00\x79\x58\x54\x29\x1a"
"\x26\xcc\x4b\xf2\xdc\xc9\xaa\xd5\xc9\x1e\x47\xb5\xd1\x67\xe3\x1b"
"\xf7\x0e\xec\xcf\xf6\xaa\x1f\xfc\x84\xcb\x15\x39\x64\x5e\x43\x5c"
"\x6e\xa4\xb4\xb4\xa6\xa4\xc0\x92\x1e\xbb\x92\xa9\x90\x97\x8f\x9c"
"\x95\x19\xf7\x21\xcc\x15\xdc\x91\xb0\xb5\xcb\x1b\xcc\xb0\x61\x3a"
"\x92\x1f\x0b\xf8\x9a\x24\x1d\xda\x30\xb0\x2c\xfb\x02\x1a\x2c\x6d"
"\x52\x59\x75\x7b\x95\x9f\x7e\x1e\x7e\xa1\x87\xa5\xcb\x1a\xf7\x3e"
"\xfb\x12\xfb\x3e\x07\x51\x88\x72\x81\x76\x1e\x72\x7f\x78\x7e\x73"
"\x1b\x59\x6d\xc4\xea\xf7\x03\xb0\xe9\xda\xe6\x1f\xfb\x2c\x06\x43"
"\x31\x6b\x2f\xfb\x07\x1a\x33\x9f\x4b\xb5\x5a\x1e\x61\xaf\xbd\x74"
"\xc1\x1b\xcd\xbc\xac\xcf\xad\x1f\x46\xae\xbb\x6b\xcd\x1b\xc1\xbe"
"\xa3\xb5\xaf\x1f\xb4\xbc\x9f\xcb\xe1\x1a\xf7\x08\x6b\xe7\x43\xe5"
"\x1e\x0b\xf7\x39\xbf\x15\x59\xc5\xd5\x72\xe6\x1b\xf2\xdd\xac\xcf"
"\xcb\x1f\xcb\xcf\xb1\xf3\xf6\x1a\xe8\x6f\xe9\x5e\xc8\x1e\xe4\xee"
"\x57\xb8\x38\x2f\x05\xc6\x48\x45\xa4\x2c\x1b\x22\x39\x6a\x47\x4c"
"\x1f\x49\x46\x66\x24\xfb\x01\x1a\x29\xa6\x36\xc2\x41\x1e\x35\x2c"
"\xbe\x5d\x05\xf8\x79\xf8\xac\x15\x99\x64\x93\x5a\x5b\x1a\xfb\x30"
"\x3c\x27\xfb\x0f\x57\x5b\x9d\xa9\x6c\x1e\x61\xc3\x15\x78\xb6\x81"
"\xbc\xc2\x1a\xf7\x31\xda\xef\xf7\x10\xc3\xba\x78\x64\xb0\x1e\x0b"
"\x27\x1d\xfb\x8a\xf8\x4a\x15\xf7\x13\xfb\x2a\x05\xd0\x06\x46\xf7"
"\x2a\x05\x0e\xf7\x12\xae\x15\x67\xb3\xcf\x75\xd3\x1b\xf7\x39\xf1"
"\xf7\x01\xf7\x45\xd3\x7c\xc5\x6b\xbd\x1f\xd3\xd4\x60\xb4\x47\x45"
"\x05\xb5\x58\x51\x9f\x42\x1b\xfb\x3c\x65\x1d\x40\x9b\x4f\xad\x5a"
"\x1f\x40\x3e\xb6\x63\x05\xf8\x03\xf8\x0a\x15\x93\x73\x8f\x72\x70"
"\x1a\x27\x56\x45\x41\x6a\x6e\x99\xa7\x73\x1e\x6d\xbf\x15\x82\xa2"
"\x86\xa7\xaa\x1a\xf0\xbf\xd1\xd6\xae\xa6\x7d\x6a\xa6\x1e\x0b\xd8"
"\xf7\xe7\x15\xfb\xe7\xf7\xb1\x07\xf7\x06\xd0\xa4\xc7\xbb\x1f\xc2"
"\xcf\xac\xf3\xf7\x00\x1a\xf7\x00\x6a\xf2\x54\xd0\x1e\xc6\x5a\x48"
"\xa4\xfb\x07\x1b\xfb\xb1\xfb\xca\x3e\x3b\x06\xf7\x77\x16\xf7\x2a"
"\xdb\xfb\x2a\xf7\x4d\xf7\x1b\x06\xcc\xb1\x7b\x65\xa5\x1f\xaa\x5f"
"\x9a\x4e\x3a\x1a\x3b\x7c\x4e\x6c\x5f\x1e\x65\x71\x65\x7b\x4a\x1b"
"\xfb\x1b\x06\x0e\xdd\x16\xf7\xdc\x06\xdf\xc3\x9b\xb0\xb7\x1f\xb7"
"\xb0\xa7\xc8\xc6\x1a\xd3\x65\xc4\x38\xbb\x1e\xd3\xb9\xa7\xb5\xc9"
"\x1a\xbe\x72\xbf\x62\xaf\x1e\xb0\x60\x58\x9b\x3d\x1b\xfb\xd9\x7e"
"\x1d\x15\xa6\x9d\x89\x89\x94\x1f\xa7\x84\x9d\x74\x6e\x1a\x68\x71"
"\x72\x67\x61\x76\xa0\xb8\x89\x1e\x2f\x06\x30\x8c\xc3\x57\xec\x1b"
"\xec\xca\xc1\xdf\xba\x75\xad\x5f\xa1\x1f\xad\xa0\x9d\xaa\xb0\x1a"
"\xd2\x52\xb9\x33\x57\x60\x7a\x6b\x72\x1e\x78\x74\x84\x72\x88\x59"
"\x08\xe4\x06\xc2\x8c\x9a\x9e\xb4\x1b\xab\xa0\x76\x6a\x65\x71\x77"
"\x59\x1f\x81\x06\x0b\xfb\x26\x3f\x4d\xfb\x11\x82\x1e\xf7\x1b\x06"
"\xc3\x92\xa2\x9d\xd0\x1b\xc1\xa6\x79\x67\x79\x82\x7c\x7c\x82\x62"
"\x1d\x20\x79\x57\x54\x2a\x1a\x2a\xcc\x4a\xee\xc7\xc1\xa4\xbf\xbd"
"\x1e\x6f\x8e\x81\x98\x7b\x1e\x0b\xce\x21\x0a\xfd\x6d\xbc\x1d\xaa"
"\xa2\x80\x75\x9b\x1e\x98\x79\x8e\x7c\x82\x0a\x5e\x1b\x46\x59\x70"
"\x4f\x64\x1f\xf7\x9f\x07\x0b\xf8\x37\xf8\x08\x15\xf7\x75\xf7\xf9"
"\x05\xfb\x42\x06\xfb\x1a\xfb\x84\xfb\x14\xf7\x84\x05\xfb\x46\x06"
"\xf7\x72\xfb\xfe\xfb\x7a\xfc\x03\x05\xf7\x42\x06\xf7\x1f\xf7\x91"
"\xf7\x20\xfb\x91\x05\xf7\x46\x06\x0e\x36\x46\xfb\x03\x67\x96\x6c"
"\x9e\x76\x1f\x9e\x78\x9c\x82\xbf\x7a\xf7\x3b\x57\x18\xae\x80\x97"
"\x80\x75\x1a\x0b\xf8\x27\xf8\xb0\x78\x1d\x0b\xf8\xa6\xf7\x76\x15"
"\x8c\x96\x8b\x95\x90\x1a\xbe\x83\xc0\x7e\xaf\x1e\xed\x67\x34\xc6"
"\xfb\x01\x1b\xfb\x2e\x2c\xfb\x04\xfb\x49\xfb\x41\xea\x21\xf7\x2e"
"\xf7\x0e\xee\xd0\xf5\xaa\x1f\xfb\x24\x06\x0b\xf7\x6c\x68\x0a\xf7"
"\x2b\x8a\x26\xde\xfb\x4c\x1b\xfb\x43\x95\x0a\xf1\x77\x05\xef\x78"
"\xb0\x6f\x50\x1a\x4e\x53\x66\x30\x25\x52\xb6\xd9\x86\x1e\xfb\x26"
"\x06\x0b\xf8\xcc\x15\xf7\x17\xfc\xcc\x05\xf7\x2a\x06\xf7\x15\xf8"
"\xcc\x05\xfc\xcc\x2b\x0a\xfb\x76\x07\xfb\x14\xfc\xd8\xfb\x18\xf8"
"\xd8\x05\xfb\x74\x32\x1d\x0e\xfb\x20\xfb\x8d\x06\x7b\x5e\x64\x83"
"\x65\x8d\x1d\xbe\xc4\x94\x9c\xc5\x1f\x0e\x8e\x78\x0a\xde\xb8\x54"
"\x0a\x5c\x7c\x49\x1d\x0e\xf7\x69\x6d\x0a\x96\x0a\x4d\x81\x5b\x9f"
"\x1d\xf7\x43\xc7\xa7\x8f\xa4\xe9\x1e\x0e\x31\x1d\xfb\x04\x38\x0a"
"\x48\x0a\x21\x41\x1d\xfc\xb7\x15\x5d\xf7\x95\xfb\x01\x06\xfb\x39"
"\xfb\x96\x05\x41\xf7\x47\x2e\xea\xe8\xb9\x07\xfb\x21\xd6\x15\x21"
"\x06\xf5\xf7\x38\x05\x0e\x15\xd8\xbd\x46\x21\x26\x57\x45\x40\x3f"
"\x58\xd0\xf3\xf3\xbe\xd0\xd7\x1f\x0b\xfb\x90\xf9\x6d\x05\xfb\x3a"
"\x8c\x1d\x0b\x87\x1d\x0e\xb7\x1d\xb1\x1f\x8a\xfb\x3c\x15\xb4\xa5"
"\x70\x5e\x62\x71\x70\x62\x62\x71\xa6\xb5\xb6\xa5\xa7\xb4\x1f\x0b"
"\x15\x53\x06\x5c\x82\x75\x78\x95\x1d\x0e\x16\xf7\x4e\xf8\xb0\x05"
"\xfb\x28\x06\xfb\x01\xfc\x1f\xfb\x09\xf8\x1f\x05\xfb\x28\x06\xf7"
"\x51\xfc\xb0\x05\x0e\x15\xf7\x5e\xf7\x34\x07\xc2\xad\x65\x4d\x4d"
"\x68\x63\x55\x1f\x0b\x06\x2e\x81\x51\x56\x2e\x1b\xfb\x08\x47\xe9"
"\xf7\x33\xf7\x35\xd2\xeb\xf7\x0a\xe2\xbc\x61\x32\x9f\x1f\x0b\x57"
"\x1d\x72\x92\xa2\x58\x1f\x78\x57\x05\x76\xc8\xac\x84\xb8\x1b\x0b"
"\xf7\xe3\x15\xfb\x3b\xf7\x26\x05\xfb\x06\x07\xf0\x32\x26\x32\x05"
"\xfb\x09\x07\xf7\x3b\xf7\x28\x05\x0b\x71\xb2\x77\x1e\x5a\x70\x76"
"\x6b\x59\x1a\x3a\xc9\x53\xe4\xe4\xc9\xc3\xdc\xbd\x76\xab\x5a\xa6"
"\x1e\x0b\xf7\x11\x15\x5c\xa9\x77\x9a\x79\xa0\x08\x63\xb9\x75\xd1"
"\xde\x1a\xf7\x25\xd9\xe9\xf7\x0c\x0b\x15\xf7\x00\xf7\x2a\x05\x3f"
"\x06\x38\x2a\x3a\x47\x1d\x63\x1d\xd7\x06\xde\xef\xdc\x8a\x0a\xfb"
"\x06\xa1\x05\x20\xa0\x6c\xa0\xc0\x1a\xc2\xbb\xae\xd9\xea\xc0\x63"
"\x41\x90\x1e\x0b\xf7\x1a\xfb\xdf\x05\xf7\x32\x06\xfb\x32\xf8\x1c"
"\xa9\x0a\x0b\x9e\x1d\xfb\x20\x0b\xfb\x84\xfb\x13\xf7\x84\x05\xfb"
"\x4a\x06\xf7\x76\xfb\xfb\xfb\x76\xfc\x06\x05\x0b\x69\x1a\xfb\xde"
"\xf7\x20\xf7\xfe\x07\xce\x79\xbb\x66\xaa\x1e\xa5\x6c\x5e\x9a\x0b"
"\x51\x0a\xf7\x33\x06\xfb\x33\xf8\x1c\xf7\x07\xf7\xe5\x05\x0b\x15"
"\xa9\xa4\x72\x6d\x6d\x72\x72\x6d\x6d\x72\xa4\xaa\xa8\xa5\xa4\xa8"
"\x1f\x0b\xfb\x45\xbe\x05\x64\x97\x81\x93\xa1\x1a\xa9\xab\x9f\xbc"
"\xce\xac\x73\x5a\x0b\xf7\xa5\x33\x0a\xf7\xdf\x0b\x06\xab\x90\x97"
"\x98\xa2\x1b\x95\xa2\x1d\x0b\x1e\x8f\x61\x8d\x75\x7f\x1a\x79\x85"
"\x81\x7f\x85\x89\x8c\x96\x80\x1e\x0b\xa3\x1d\x0e\x27\x05\xd9\x06"
"\x24\xf7\x2a\x05\x0e\xb8\x1b\xde\xb8\x54\x0a\x0b\xf7\xb7\xc9\xfb"
"\xac\x06\x38\x68\x84\x72\x66\x1f\x4a\x60\x69\x0b\xf7\x0b\x16\xbe"
"\x1d\xfc\x23\x06\x0b\xf7\xbe\xf7\xea\x15\xfb\xa4\xfb\x1b\xf7\xa4"
"\x06\x0e\xb4\xfb\x01\x1b\xfb\x62\xfb\x14\x0b\xd4\x16\xab\x0a\xfb"
"\xde\x06\x0b\xfb\x2a\xfc\xf0\xfb\x9e\x60\x1d\x9b\x0a\x0e\xf7\x39"
"\xf7\xfe\xf7\x11\xfc\x94\xfd\x6d\xf7\x2a\x0b\xa9\x0a\x26\xfb\xa5"
"\x05\x0b\x26\x39\xfb\x22\xfb\x05\xc4\x54\xf7\x28\x6f\x1f\x0b\xfb"
"\x2a\xfb\xf4\x06\x78\x46\x0b\x1b\xcb\xb1\x60\x3b\x92\x1f\x0b\x06"
"\xad\xf7\x42\x05\x22\x06\x69\xfb\x42\x05\x0b\xf9\x35\xa4\x0a\x0b"
"\xda\x69\x1e\x7d\xad\xa6\x87\xd0\x1b\xf7\xac\x0b\xfb\x20\xfb\x5c"
"\xfb\x57\xf7\x5c\xfb\x20\x06\x0b\x3a\x1d\x06\x0e\xcb\xba\x1d\x0b"
"\x15\xfb\x12\x06\x45\xfb\x27\x05\xd1\x06\x0b\x1e\xba\x07\x88\x78"
"\x78\x89\x77\x1b\x57\x0b\x9c\xa1\xa6\x08\xb5\xbe\xa1\xd0\xdc\x1a"
"\x0b\xfc\xb0\xf7\x20\xf7\xd8\x07\xcb\xb7\xb5\x0b\xf7\x27\x15\xbb"
"\xfb\x27\x05\xf7\x2e\x06\x0b\xf7\x6d\xf7\xdf\x15\xf7\xb5\xfb\xdf"
"\x0b\x15\x41\x06\x55\xfb\x94\x05\xc4\x06\x0b\x57\x1f\xfb\xbb\xf7"
"\x20\xf7\xdb\x07\x0b\xf7\x62\x15\x63\x87\x77\x7c\x5b\x1b\x0b\x7f"
"\x7b\x76\x1b\x84\x77\x8e\x8e\x0b\x15\xfb\x0f\xf7\x10\xf7\x0f\x07"
"\x0b\xf7\x07\xf7\xe5\x05\xfb\x2c\x06\x0b\xaa\xaa\xc5\x99\x1f\x9b"
"\xcb\x90\x0b\xf7\x20\xf8\x3f\xf7\x52\xf7\x05\x0b\x06\x45\xfb\x50"
"\x05\x0b\x15\xde\x94\xae\xb3\x0b"
;
const unsigned int _binary_NimbusSans_Bold_cff_size = sizeof(_binary_NimbusSans_Bold_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusSans-BoldItalic.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusSans_BoldItalic_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x16\x4e\x69\x6d\x62\x75\x73\x53"
"\x61\x6e\x73\x2d\x42\x6f\x6c\x64\x49\x74\x61\x6c\x69\x63\x00\x01"
"\x01\x01\x37\xf9\xbc\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf\x02"
"\xf9\xc0\x03\xf8\x14\x04\x7f\x0c\x02\xfb\x03\x0c\x03\xd0\x0c\x04"
"\xfb\x0e\xfb\xc9\x1c\x04\xac\xfa\xc5\x05\x1c\x25\xfe\x0f\x1c\x26"
"\x11\x11\xb2\x1d\x00\x00\x8c\x28\x12\x01\xa6\x02\x00\x01\x00\x08"
"\x00\x0e\x00\x13\x00\x1d\x00\x24\x00\x2b\x00\x35\x00\x39\x00\x3f"
"\x00\x45\x00\x50\x00\x5a\x00\x5d\x00\x63\x00\x69\x00\x6e\x00\x74"
"\x00\x7a\x00\x84\x00\x8b\x00\x8e\x00\x95\x00\x9c\x00\xa8\x00\xab"
"\x00\xb3\x00\xb7\x00\xbc\x00\xc2\x00\xcd\x00\xd9\x00\xe3\x00\xe7"
"\x00\xf2\x00\xf4\x00\xfa\x01\x04\x01\x0b\x01\x12\x01\x16\x01\x22"
"\x01\x2b\x01\x31\x01\x3c\x01\x41\x01\x4d\x01\x53\x01\x59\x01\x5f"
"\x01\x6b\x01\x6f\x01\x71\x01\x77\x01\x7d\x01\x89\x01\x8b\x01\x91"
"\x01\x9e\x01\xa5\x01\xaf\x01\xb6\x01\xc2\x01\xcd\x01\xd0\x01\xd2"
"\x01\xd5\x01\xdb\x01\xe1\x01\xed\x01\xf0\x01\xf6\x01\xfe\x02\x09"
"\x02\x15\x02\x1a\x02\x1d\x02\x21\x02\x27\x02\x33\x02\x38\x02\x3e"
"\x02\x4b\x02\x52\x02\x59\x02\x60\x02\x6f\x02\x7b\x02\x80\x02\x86"
"\x02\x8c\x02\x97\x02\xa0\x02\xa6\x02\xa8\x02\xb3\x02\xb9\x02\xbf"
"\x02\xc9\x02\xcd\x02\xd3\x02\xda\x02\xe3\x02\xec\x02\xf5\x02\xfe"
"\x03\x07\x03\x10\x03\x19\x03\x22\x03\x2b\x03\x34\x03\x3d\x03\x46"
"\x03\x4f\x03\x58\x03\x61\x03\x6a\x03\x73\x03\x7c\x03\x85\x03\x8e"
"\x03\x97\x03\xa0\x03\xa9\x03\xb2\x03\xbb\x03\xc4\x03\xcd\x03\xd6"
"\x03\xdf\x03\xe8\x03\xf1\x03\xfa\x04\x03\x04\x0c\x04\x15\x04\x1e"
"\x04\x27\x04\x30\x04\x39\x04\x42\x04\x4b\x04\x54\x04\x5d\x04\x66"
"\x04\x6f\x04\x78\x04\x81\x04\x8a\x04\x93\x04\x9c\x04\xa5\x04\xae"
"\x04\xb7\x04\xc0\x04\xc9\x04\xd2\x04\xdb\x04\xe4\x04\xed\x04\xf6"
"\x04\xff\x05\x08\x05\x11\x05\x1a\x05\x23\x05\x2c\x05\x35\x05\x3e"
"\x05\x47\x05\x50\x05\x59\x05\x62\x05\x6b\x05\x74\x05\x7d\x05\x86"
"\x05\x8f\x05\x98\x05\xa1\x05\xaa\x05\xb3\x05\xbc\x05\xc5\x05\xce"
"\x05\xd7\x05\xe0\x05\xe9\x05\xf2\x05\xfb\x06\x04\x06\x0d\x06\x16"
"\x06\x1f\x06\x28\x06\x31\x06\x3a\x06\x43\x06\x4c\x06\x55\x06\x5a"
"\x06\x64\x06\x6b\x06\x74\x06\x7e\x06\x85\x06\x90\x06\x9a\x06\xa3"
"\x06\xac\x06\xb5\x06\xbf\x06\xc6\x06\xcf\x06\xdb\x06\xdf\x06\xe5"
"\x06\xeb\x06\xf6\x07\x00\x07\x03\x07\x11\x07\x15\x07\x1b\x07\x21"
"\x07\x26\x07\x2d\x07\x3a\x07\x40\x07\x46\x07\x50\x07\x57\x07\x5e"
"\x07\x61\x07\x68\x07\x6f\x07\x7b\x07\x86\x07\x8f\x07\x92\x07\x9a"
"\x07\xa3\x07\xae\x07\xb4\x07\xb9\x07\xbe\x07\xc4\x07\xcf\x07\xdb"
"\x07\xe5\x07\xf1\x07\xf5\x08\x00\x08\x05\x08\x0a\x08\x10\x08\x12"
"\x08\x19\x08\x21\x08\x29\x08\x33\x08\x3d\x08\x49\x08\x55\x08\x5c"
"\x08\x60\x08\x6c\x08\x7d\x08\x86\x08\x8c\x08\x97\x08\x9c\x08\xa8"
"\x08\xb4\x08\xba\x08\xc0\x08\xc6\x08\xd2\x08\xd6\x08\xdf\x08\xe3"
"\x08\xe8\x08\xec\x08\xf2\x08\xfd\x09\x0b\x09\x11\x09\x1c\x09\x22"
"\x09\x2e\x09\x38\x09\x40\x09\x42\x09\x48\x09\x55\x09\x5c\x09\x61"
"\x09\x6b\x09\x72\x09\x7e\x09\x88\x09\x93\x09\x9e\x09\xa4\x09\xa7"
"\x09\xa9\x09\xb0\x09\xbc\x09\xca\x09\xcd\x09\xda\x09\xe0\x09\xe7"
"\x09\xed\x09\xf9\x0a\x06\x0a\x09\x0a\x0f\x0a\x17\x0a\x22\x0a\x2e"
"\x0a\x34\x0a\x39\x0a\x42\x0a\x47\x0a\x50\x0a\x53\x0a\x56\x0a\x5a"
"\x0a\x60\x0a\x6c\x0a\x71\x0a\x76\x0a\x7c\x0a\x89\x0a\x90\x0a\x9d"
"\x0a\xa4\x0a\xab\x0a\xb2\x0a\xb9\x0a\xc0\x0a\xc7\x0a\xce\x0a\xd5"
"\x0a\xdc\x0a\xe3\x0a\xea\x0a\xf1\x0a\xf8\x0a\xff\x0b\x06\x0b\x0d"
"\x0b\x14\x0b\x1b\x0b\x22\x0b\x29\x0b\x30\x0b\x37\x0b\x3e\x0b\x45"
"\x0b\x4c\x0b\x53\x0b\x5a\x0b\x61\x0b\x68\x0b\x6f\x0b\x76\x0b\x7d"
"\x0b\x84\x0b\x8b\x0b\x92\x0b\x99\x0b\xa0\x0b\xa7\x0b\xae\x0b\xb5"
"\x0b\xbc\x0b\xc3\x0b\xca\x0b\xd1\x0b\xd8\x0b\xdf\x0b\xe6\x0b\xed"
"\x0b\xf4\x0b\xfb\x0c\x02\x0c\x09\x0c\x10\x0c\x17\x0c\x1e\x0c\x25"
"\x0c\x2c\x0c\x33\x0c\x3a\x0c\x41\x0c\x48\x0c\x4d\x0c\x56\x0c\x5d"
"\x0c\x64\x0c\x73\x0c\x87\x0c\x93\x0c\x98\x0c\x9e\x0c\xa4\x0c\xaf"
"\x0c\xb8\x0c\xbe\x0c\xc0\x0c\xcb\x0c\xd1\x0c\xd7\x0c\xe1\x0c\xe5"
"\x0c\xe9\x0d\x1f\x0d\x5f\x0d\x76\x0d\x81\x41\x45\x61\x63\x75\x74"
"\x65\x41\x62\x72\x65\x76\x65\x41\x6c\x70\x68\x61\x41\x6c\x70\x68"
"\x61\x74\x6f\x6e\x6f\x73\x41\x6d\x61\x63\x72\x6f\x6e\x41\x6f\x67"
"\x6f\x6e\x65\x6b\x41\x72\x69\x6e\x67\x61\x63\x75\x74\x65\x42\x65"
"\x74\x61\x43\x61\x63\x75\x74\x65\x43\x63\x61\x72\x6f\x6e\x43\x63"
"\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x43\x64\x6f\x74\x61\x63\x63"
"\x65\x6e\x74\x43\x68\x69\x44\x63\x61\x72\x6f\x6e\x44\x63\x72\x6f"
"\x61\x74\x44\x65\x6c\x74\x61\x45\x62\x72\x65\x76\x65\x45\x63\x61"
"\x72\x6f\x6e\x45\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x45\x6d\x61"
"\x63\x72\x6f\x6e\x45\x6e\x67\x45\x6f\x67\x6f\x6e\x65\x6b\x45\x70"
"\x73\x69\x6c\x6f\x6e\x45\x70\x73\x69\x6c\x6f\x6e\x74\x6f\x6e\x6f"
"\x73\x45\x74\x61\x45\x74\x61\x74\x6f\x6e\x6f\x73\x45\x75\x72\x6f"
"\x47\x61\x6d\x6d\x61\x47\x62\x72\x65\x76\x65\x47\x63\x69\x72\x63"
"\x75\x6d\x66\x6c\x65\x78\x47\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65"
"\x6e\x74\x47\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x48\x62\x61\x72"
"\x48\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x49\x4a\x49\x62\x72"
"\x65\x76\x65\x49\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x49\x6d\x61"
"\x63\x72\x6f\x6e\x49\x6f\x67\x6f\x6e\x65\x6b\x49\x6f\x74\x61\x49"
"\x6f\x74\x61\x64\x69\x65\x72\x65\x73\x69\x73\x49\x6f\x74\x61\x74"
"\x6f\x6e\x6f\x73\x49\x74\x69\x6c\x64\x65\x4a\x63\x69\x72\x63\x75"
"\x6d\x66\x6c\x65\x78\x4b\x61\x70\x70\x61\x4b\x63\x6f\x6d\x6d\x61"
"\x61\x63\x63\x65\x6e\x74\x4c\x61\x63\x75\x74\x65\x4c\x61\x6d\x62"
"\x64\x61\x4c\x63\x61\x72\x6f\x6e\x4c\x63\x6f\x6d\x6d\x61\x61\x63"
"\x63\x65\x6e\x74\x4c\x64\x6f\x74\x4d\x75\x4e\x61\x63\x75\x74\x65"
"\x4e\x63\x61\x72\x6f\x6e\x4e\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65"
"\x6e\x74\x4e\x75\x4f\x62\x72\x65\x76\x65\x4f\x68\x75\x6e\x67\x61"
"\x72\x75\x6d\x6c\x61\x75\x74\x4f\x6d\x61\x63\x72\x6f\x6e\x4f\x6d"
"\x65\x67\x61\x74\x6f\x6e\x6f\x73\x4f\x6d\x69\x63\x72\x6f\x6e\x4f"
"\x6d\x69\x63\x72\x6f\x6e\x74\x6f\x6e\x6f\x73\x4f\x73\x6c\x61\x73"
"\x68\x61\x63\x75\x74\x65\x50\x68\x69\x50\x69\x50\x73\x69\x52\x61"
"\x63\x75\x74\x65\x52\x63\x61\x72\x6f\x6e\x52\x63\x6f\x6d\x6d\x61"
"\x61\x63\x63\x65\x6e\x74\x52\x68\x6f\x53\x61\x63\x75\x74\x65\x53"
"\x63\x65\x64\x69\x6c\x6c\x61\x53\x63\x69\x72\x63\x75\x6d\x66\x6c"
"\x65\x78\x53\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x53\x69"
"\x67\x6d\x61\x54\x61\x75\x54\x62\x61\x72\x54\x63\x61\x72\x6f\x6e"
"\x54\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x54\x68\x65\x74"
"\x61\x55\x62\x72\x65\x76\x65\x55\x68\x75\x6e\x67\x61\x72\x75\x6d"
"\x6c\x61\x75\x74\x55\x6d\x61\x63\x72\x6f\x6e\x55\x6f\x67\x6f\x6e"
"\x65\x6b\x55\x70\x73\x69\x6c\x6f\x6e\x55\x70\x73\x69\x6c\x6f\x6e"
"\x64\x69\x65\x72\x65\x73\x69\x73\x55\x70\x73\x69\x6c\x6f\x6e\x74"
"\x6f\x6e\x6f\x73\x55\x72\x69\x6e\x67\x55\x74\x69\x6c\x64\x65\x57"
"\x61\x63\x75\x74\x65\x57\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78"
"\x57\x64\x69\x65\x72\x65\x73\x69\x73\x57\x67\x72\x61\x76\x65\x58"
"\x69\x59\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x59\x67\x72\x61"
"\x76\x65\x5a\x61\x63\x75\x74\x65\x5a\x64\x6f\x74\x61\x63\x63\x65"
"\x6e\x74\x5a\x65\x74\x61\x61\x62\x72\x65\x76\x65\x61\x65\x61\x63"
"\x75\x74\x65\x61\x66\x69\x69\x30\x30\x32\x30\x38\x61\x66\x69\x69"
"\x31\x30\x30\x31\x37\x61\x66\x69\x69\x31\x30\x30\x31\x38\x61\x66"
"\x69\x69\x31\x30\x30\x31\x39\x61\x66\x69\x69\x31\x30\x30\x32\x30"
"\x61\x66\x69\x69\x31\x30\x30\x32\x31\x61\x66\x69\x69\x31\x30\x30"
"\x32\x32\x61\x66\x69\x69\x31\x30\x30\x32\x33\x61\x66\x69\x69\x31"
"\x30\x30\x32\x34\x61\x66\x69\x69\x31\x30\x30\x32\x35\x61\x66\x69"
"\x69\x31\x30\x30\x32\x36\x61\x66\x69\x69\x31\x30\x30\x32\x37\x61"
"\x66\x69\x69\x31\x30\x30\x32\x38\x61\x66\x69\x69\x31\x30\x30\x32"
"\x39\x61\x66\x69\x69\x31\x30\x30\x33\x30\x61\x66\x69\x69\x31\x30"
"\x30\x33\x31\x61\x66\x69\x69\x31\x30\x30\x33\x32\x61\x66\x69\x69"
"\x31\x30\x30\x33\x33\x61\x66\x69\x69\x31\x30\x30\x33\x34\x61\x66"
"\x69\x69\x31\x30\x30\x33\x35\x61\x66\x69\x69\x31\x30\x30\x33\x36"
"\x61\x66\x69\x69\x31\x30\x30\x33\x37\x61\x66\x69\x69\x31\x30\x30"
"\x33\x38\x61\x66\x69\x69\x31\x30\x30\x33\x39\x61\x66\x69\x69\x31"
"\x30\x30\x34\x30\x61\x66\x69\x69\x31\x30\x30\x34\x31\x61\x66\x69"
"\x69\x31\x30\x30\x34\x32\x61\x66\x69\x69\x31\x30\x30\x34\x33\x61"
"\x66\x69\x69\x31\x30\x30\x34\x34\x61\x66\x69\x69\x31\x30\x30\x34"
"\x35\x61\x66\x69\x69\x31\x30\x30\x34\x36\x61\x66\x69\x69\x31\x30"
"\x30\x34\x37\x61\x66\x69\x69\x31\x30\x30\x34\x38\x61\x66\x69\x69"
"\x31\x30\x30\x34\x39\x61\x66\x69\x69\x31\x30\x30\x35\x30\x61\x66"
"\x69\x69\x31\x30\x30\x35\x31\x61\x66\x69\x69\x31\x30\x30\x35\x32"
"\x61\x66\x69\x69\x31\x30\x30\x35\x33\x61\x66\x69\x69\x31\x30\x30"
"\x35\x34\x61\x66\x69\x69\x31\x30\x30\x35\x35\x61\x66\x69\x69\x31"
"\x30\x30\x35\x36\x61\x66\x69\x69\x31\x30\x30\x35\x37\x61\x66\x69"
"\x69\x31\x30\x30\x35\x38\x61\x66\x69\x69\x31\x30\x30\x35\x39\x61"
"\x66\x69\x69\x31\x30\x30\x36\x30\x61\x66\x69\x69\x31\x30\x30\x36"
"\x31\x61\x66\x69\x69\x31\x30\x30\x36\x32\x61\x66\x69\x69\x31\x30"
"\x30\x36\x35\x61\x66\x69\x69\x31\x30\x30\x36\x36\x61\x66\x69\x69"
"\x31\x30\x30\x36\x37\x61\x66\x69\x69\x31\x30\x30\x36\x38\x61\x66"
"\x69\x69\x31\x30\x30\x36\x39\x61\x66\x69\x69\x31\x30\x30\x37\x30"
"\x61\x66\x69\x69\x31\x30\x30\x37\x31\x61\x66\x69\x69\x31\x30\x30"
"\x37\x32\x61\x66\x69\x69\x31\x30\x30\x37\x33\x61\x66\x69\x69\x31"
"\x30\x30\x37\x34\x61\x66\x69\x69\x31\x30\x30\x37\x35\x61\x66\x69"
"\x69\x31\x30\x30\x37\x36\x61\x66\x69\x69\x31\x30\x30\x37\x37\x61"
"\x66\x69\x69\x31\x30\x30\x37\x38\x61\x66\x69\x69\x31\x30\x30\x37"
"\x39\x61\x66\x69\x69\x31\x30\x30\x38\x30\x61\x66\x69\x69\x31\x30"
"\x30\x38\x31\x61\x66\x69\x69\x31\x30\x30\x38\x32\x61\x66\x69\x69"
"\x31\x30\x30\x38\x33\x61\x66\x69\x69\x31\x30\x30\x38\x34\x61\x66"
"\x69\x69\x31\x30\x30\x38\x35\x61\x66\x69\x69\x31\x30\x30\x38\x36"
"\x61\x66\x69\x69\x31\x30\x30\x38\x37\x61\x66\x69\x69\x31\x30\x30"
"\x38\x38\x61\x66\x69\x69\x31\x30\x30\x38\x39\x61\x66\x69\x69\x31"
"\x30\x30\x39\x30\x61\x66\x69\x69\x31\x30\x30\x39\x31\x61\x66\x69"
"\x69\x31\x30\x30\x39\x32\x61\x66\x69\x69\x31\x30\x30\x39\x33\x61"
"\x66\x69\x69\x31\x30\x30\x39\x34\x61\x66\x69\x69\x31\x30\x30\x39"
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"\xad\xa4\xad\xb1\x08\xc0\xc6\xac\xe6\xdf\x1a\xd5\x6c\xd5\x57\xbf"
"\x1e\xc4\x51\x3d\xa9\x2d\x1b\x21\x26\x63\x43\x3f\x1f\x40\x43\x5b"
"\xfb\x03\x23\x1a\x33\xb0\x43\xd6\x51\x1e\xfb\x41\x24\x1d\xf7\xcc"
"\x06\x0b\x5e\x1d\x3b\x4a\x77\x64\x5f\x1e\x5f\x65\x70\x53\x58\x9c"
"\x1d\x85\x82\x1a\x5d\x8f\x1d\x0b\x89\x1d\x92\x1a\xf7\x14\xfb\x01"
"\xe0\xfb\x37\xfb\x10\xfb\x01\x59\x2c\x3a\xa2\x1d\x0b\xf8\xd1\xf7"
"\x76\x15\x8c\x0a\xfb\x09\x26\x1a\xfb\x0f\xe0\x37\xf7\x12\xf7\x0d"
"\xf0\xca\xf7\x04\xc2\x1e\xfb\x1e\x06\x65\x77\x5f\x72\x5b\x1b\x52"
"\x65\xaf\xc3\x95\x8c\x95\x8d\xa4\x1f\x9d\xe8\x8f\x0a\x0b\xf8\x6b"
"\x15\x8c\x90\x8e\x8b\x90\x1b\xc0\xa2\x7c\x69\x62\x6a\x6a\x63\x66"
"\x78\x9b\xaa\x91\x8b\x8f\x8d\x93\x1f\x30\x06\x88\x7b\x8a\x82\x80"
"\x1a\x47\xbb\x64\xde\xf7\x01\xd6\xd0\xee\xab\x7d\xa2\x6e\x9d\x1e"
"\xba\xa8\xa3\xb1\xb9\x1a\xc6\x5c\xad\x3a\x27\x57\x5e\x25\x77\x1e"
"\xe2\x06\xc3\x97\x9c\x9e\xb2\x1b\xa6\x9d\x7b\x73\x76\x82\x78\x7c"
"\x7e\x1f\x7b\x7d\x7a\x87\x63\x8a\x08\x0b\xf9\x79\x15\xfb\x10\x26"
"\x5b\x28\x39\x1f\x3d\x2f\x39\x1d\x20\xf4\xfb\x4b\xaf\x0a\x4e\x1f"
"\x45\x59\x4c\x69\x3e\x1b\x26\x4c\x2f\x1d\x0b\x70\xbb\x55\xaf\x1e"
"\xb6\x9e\x9f\x98\xa0\xa5\x08\xa8\xac\x9c\xb9\xb7\x1a\xf2\x33\xcf"
"\xfb\x18\x41\x4e\x78\x67\x5e\x1e\x5b\x65\x72\x5c\x7a\x3d\x86\x72"
"\x18\x23\x0a\x90\xa4\x05\xc3\x97\xb5\xad\xc3\x1b\xba\xaa\x72\x65"
"\x4d\x56\x5a\x49\x1f\x5e\x24\x1d\xc2\x06\xbf\xae\x6e\x5f\x3d\x54"
"\x51\x42\x56\x6a\xa9\xbd\x9c\x8d\x97\x90\xa7\x1f\x0b\x8a\x1d\x29"
"\x5a\xc1\xf5\xdd\x51\x0a\x0b\x15\xc1\xd1\x1d\x96\xaf\x1d\x52\x96"
"\x1d\x0b\xb8\x75\xae\x5f\xa6\x1e\xc9\xa5\xb2\xc1\xc7\x1a\xdb\x44"
"\xbe\xfb\x03\x3c\x4f\x75\x5e\x5f\x1e\x70\x6f\x81\x74\x80\x4d\x08"
"\x21\x0a\xba\x93\xa5\xa2\xb7\x1b\xac\xa1\x79\x70\x5c\x68\x6f\x50"
"\x1f\x6f\x06\x77\x2c\x05\xa7\x06\xb0\x92\x8a\x82\x98\x1f\x98\x83"
"\x92\x7c\x79\x1a\x5c\x64\x64\x5c\x67\x73\xa2\xad\x94\x8c\x92\x8e"
"\x9e\x1e\x0b\xf8\x64\xf7\x2c\x15\x6b\xfb\x2c\x05\xf8\xac\x21\x1d"
"\xfc\x16\x06\xb3\xf7\x51\x05\xf7\xe7\x25\x1d\xfb\xe7\x06\xaf\xf7"
"\x39\x05\xf8\x03\x25\x1d\xfd\x3f\x06\xfc\x38\xfd\x6d\x05\xf7\x33"
"\x06\xe0\xf7\x2c\x05\xf7\x8a\xf7\x11\x15\xfb\x49\x06\xf7\x4d\xf7"
"\xdb\x05\xcd\x06\x0b\xfb\x64\x84\x1d\x0e\xf7\xad\xf7\x98\x15\xf7"
"\x4f\x06\xda\xc5\xba\x1d\x48\x1b\xfb\xc8\x35\x0a\xdd\xf8\x15\x15"
"\xb9\xf7\x6f\x05\xf7\x2e\x06\xc1\xaf\x6b\x5c\x6d\x80\x65\xc3\x0a"
"\xf8\x32\xf8\xa5\x15\x85\x0a\x53\xb3\x6d\xd4\xac\xa3\x8e\x93\xa7"
"\x1e\x9f\xbe\x0a\x8f\x8d\x98\x8f\x9c\x1f\xc9\xf7\xba\x05\xd9\x06"
"\x0b\xf8\x7f\x22\x1d\xfb\x07\xfc\xaf\x05\x54\x80\x68\x6d\x56\x1b"
"\x64\x70\xa1\xab\x95\x8c\x97\x8e\x97\x1f\x9b\xd8\x28\x0a\x7c\x43"
"\x05\x86\x75\x89\x75\x76\x1a\x2a\xd2\x50\xf7\x09\xce\xd0\x9d\xa7"
"\xb6\x1e\xbc\xab\xae\xc5\x9b\xd8\xf7\x07\xf8\xaf\x18\x0b\x16\xf7"
"\xc0\x06\xe7\xc0\x99\xb2\xbc\xd0\x1d\xfb\x26\x06\xc6\xf7\xa9\x05"
"\x2a\x0a\xa1\xfc\xf0\x15\xb6\xf7\x5e\x05\xf7\x2d\x06\xa8\x98\xc0"
"\x0a\x5b\x51\x4f\x1e\x0b\xf8\x91\xb0\x0a\xd7\xfc\xb0\x8c\x7c\x05"
"\x52\x5f\x67\x46\x7f\x86\x8b\x8d\x80\x1e\x74\xfb\x01\x05\x88\x98"
"\x95\x8a\xa1\x1b\xb7\xb1\x91\x96\xa8\x1f\xb7\xec\x1d\x0b\xd8\x16"
"\xf7\xb1\x06\xf7\x25\xdf\xb2\xf0\xd4\x1f\xd3\xed\xb3\xf7\x0f\xf7"
"\x0a\x1a\xf7\x43\x3d\xd6\xfb\x49\x1e\xfb\xb1\x06\xa1\xfc\xf0\x15"
"\xf0\xf8\x73\x05\xf7\x1b\x06\xe7\xb8\x5f\x30\x3c\x71\x24\x69\x50"
"\x1f\x40\x60\x5a\x6f\x34\x1b\x0b\x64\x1d\x95\x90\xa3\x1f\xd1\xb5"
"\x1d\xc1\xa6\xcb\xc1\x1e\x7c\x47\x05\x0b\xf8\x85\x16\xf7\xa1\xf8"
"\xff\xfb\x18\xfc\xff\x05\xf7\x22\x4a\x0a\xfb\x6f\x06\xfb\x92\xfc"
"\xc4\x77\xf8\xc4\x05\xfb\x6d\x28\x1d\xf7\x22\x06\xf7\x18\xf8\xff"
"\x92\xfc\xff\x05\x0e\x16\xf7\xaf\x06\xc5\xc0\x9b\xa6\xae\x1f\xbb"
"\xb2\xa9\xc6\xc4\x1a\xda\x48\xca\x36\x1e\xfb\x23\x06\xb6\xf7\x5c"
"\x22\x0a\xbc\xfc\x3f\x15\xa3\xf7\x06\x05\xf7\x1c\x06\xa4\x9b\x7b"
"\x71\x64\x6d\x6a\x68\x1f\x0b\x97\x0a\x05\x79\x41\x46\x80\x5c\x1b"
"\x46\x63\xa6\xb8\x93\x8c\x90\x8c\x92\x1f\xa4\x1d\x7a\x1a\x24\xe7"
"\x4c\x0b\xf8\x87\xf8\x08\x15\xf7\xc3\xf7\xf9\x05\xfb\x43\x06\xfb"
"\x4b\xfb\x80\x3c\xf7\x80\x05\xfb\x46\x06\xf7\x25\xfb\xfe\xfb\xca"
"\xfc\x03\x05\xf7\x43\x06\xf7\x51\xf7\x8d\xe5\xfb\x8d\x05\xf7\x47"
"\x06\x0e\x7a\x0a\x0e\xf7\xa6\xf7\x7e\x15\xe6\xdb\xf7\x41\xfb\xce"
"\x05\xf7\x47\x06\xfb\x7f\xf8\x2e\xf7\xfd\xf7\xd3\x05\xfb\x46\x06"
"\xfb\xf6\xfb\xd4\xcf\xf7\xd4\x34\x0a\x0b\xf7\xf6\xf9\x6d\x23\x1d"
"\xfb\x2f\xfd\x6d\x9a\x1d\x0b\x05\xa8\x91\x99\x99\xa5\x1b\x95\x92"
"\x8a\x88\xa4\x1f\xa1\xf4\x05\x8e\x5c\x81\x8b\x77\x1b\x29\x56\x61"
"\x2e\x77\x1f\x7d\x4a\x05\x3f\x33\x1d\xd8\x06\x2e\xfc\x48\x05\x0b"
"\xf8\x2d\xf8\xb9\x15\x2b\x36\x65\x49\x54\x1f\x55\x4a\x69\x29\x32"
"\x1a\xfb\x1b\xe1\x3a\xf7\x22\xec\xdf\xb0\xce\xc2\x1e\xc0\xcc\xae"
"\xee\xe3\x1a\xf7\x1b\x35\xdc\xfb\x22\x1e\x0b\x15\xfb\x1f\xfb\x27"
"\x05\xd7\x06\xf2\xec\xc8\x2a\x05\xd9\x06\x0b\xfb\xdf\x32\x1d\x2a"
"\x0a\x51\xfb\xa5\x05\xfb\xb5\x06\xc5\xf7\xa5\x34\x0a\x0b\x22\x0a"
"\x31\xfc\x3f\x05\xfb\x41\x94\x0a\xf9\x6a\x15\x2a\x0a\x5e\xfb\x66"
"\x73\xfb\xc9\x05\xce\x06\xf6\xf7\xc9\x05\x3c\xfc\x06\x27\x1d\x0b"
"\x15\x60\x7b\x68\x75\x57\xa7\x1d\x9d\x1b\x93\x9e\x85\x82\x9c\x1f"
"\xbe\x72\x05\x85\x97\xa1\xdf\x1d\x95\xa0\x97\xb3\x08\x0e\x87\x0a"
"\x0e\xb8\x0a\x46\x33\x1d\xd0\x06\x45\xfb\xe0\x05\x88\x7d\x89\x7d"
"\x7e\x1a\x0b\x15\x70\xfb\x11\x05\xdc\x06\x82\x59\x6b\x6e\x51\x81"
"\x81\x5d\x18\x0b\xf8\xb0\xa5\x1d\x0b\x70\xa0\xaf\x8c\x8b\x8e\x8c"
"\x8f\x1f\x60\x06\x86\xab\x0a\xda\xd0\xc8\xdd\x98\x1e\x0e\xf8\x69"
"\x15\xa6\xf7\x11\x05\x3a\x06\x94\xbd\xab\xa8\xc5\x95\x95\xb9\x18"
"\x32\x84\x4b\x52\x7d\x34\x74\xfb\x01\x18\x0b\xf9\x89\x90\x0a\x07"
"\x93\x79\x7a\x8e\x79\x1b\x4a\x52\x55\x4e\x65\xa6\x74\xb7\xba\xb9"
"\xa3\xb3\xa7\x1f\xa0\xa8\x93\xa9\xbc\x1a\x0b\x69\x1d\xba\x6f\xaf"
"\x1e\xb8\x67\x51\xa3\x42\xc6\x0a\x0b\x15\x74\xfb\x04\x05\xcd\x06"
"\x85\x5f\x69\xa5\x0a\x81\x80\x90\x7d\x1b\x71\x75\x75\x70\x6c\xa7"
"\x73\xae\xb7\xaa\xaa\xc5\x99\x1f\x9b\xcb\x90\xd4\xf7\x41\x1a\x0b"
"\x15\x94\xab\x93\x9e\x98\x9b\x08\xab\xa3\xb2\x9e\xb3\x6d\x1d\x8b"
"\x66\x1a\x0b\x49\x0a\xd1\x06\xf7\xee\xf7\x27\x49\x0a\xd1\x06\x0e"
"\x15\xfb\x4b\x06\xb2\xf7\x49\x05\xfb\x0b\x06\x64\xfb\x49\x05\xfb"
"\x4a\x31\x1d\xf7\x4a\x06\x0b\xf8\x32\xf8\xa5\x15\xb8\x0a\x45\x06"
"\x78\x2e\x05\xd0\x06\x0b\x06\xcb\xfb\xdf\x20\x0a\x40\xf8\x1c\xb7"
"\x0a\x0b\x06\xe6\xf8\x3f\xbb\x1d\xc7\x64\xb2\x38\xa4\x1f\x2b\xa7"
"\x05\x58\x9a\x7d\x95\x9f\x1a\xab\xae\xa0\xc0\xc2\xac\x78\x0b\x05"
"\xfb\x2a\x6a\x1d\xfb\x9d\x58\x0a\x59\x0a\x41\xfb\xf4\x0b\x1a\xd8"
"\x54\xbf\x25\x9f\x1e\xfb\x01\xa1\x05\x2d\x9e\x70\x9b\xb1\x1a\xcb"
"\xc3\xb3\xe6\x0b\xf9\x89\x7e\x0a\x43\xf7\x27\x05\x0b\x15\xf7\x20"
"\xf7\x27\x05\x3e\x06\x24\x2a\x4f\xec\x05\x3d\x06\xd2\xfb\x27\x05"
"\x0e\x20\x1d\xc7\xf7\xae\x05\x4f\xa0\xb5\x70\xd1\x1b\xf7\x35\xf7"
"\x18\xf7\x39\x0b\xfb\x46\x1f\x7b\x43\x15\xf7\x21\xf1\x24\xfb\x21"
"\xfb\x57\xfb\x4b\xfb\x4a\xfb\x59\x0b\xbe\x1d\x0e\x06\xa9\x98\xc0"
"\x0a\x5a\x51\x50\x1e\x0e\x15\xfb\x20\x24\x1d\x21\x0a\x0b\x06\xc5"
"\xbf\xc9\x1d\x0b\x15\x70\x74\x74\x71\x6f\xa2\x74\xa6\xa6\xa2\xa2"
"\xa6\xa6\x74\xa2\x70\x1f\x0b\xce\x95\xd9\xa0\xeb\x18\x0e\xe1\x1d"
"\xc3\x06\xd0\xf7\x15\x05\x0b\xfb\x83\x05\xf7\x1e\x06\x5b\xf7\xc1"
"\xf7\x22\xf7\x83\x05\xfb\x28\x06\x0b\x66\x5e\x68\x1d\x96\xd9\x9f"
"\xeb\x18\x0e\xf8\x07\xf7\xea\x15\xfb\xa4\x06\x6e\xfb\x1b\x05\xf7"
"\xa4\x06\x0e\x15\xf0\xfb\x2a\x05\xca\x06\x0b\x3c\x0a\x5e\x68\x67"
"\x5f\x83\x81\x5d\x18\x0b\xcb\x16\x21\x0a\xbb\xf7\x77\x05\xf7\x58"
"\x06\x5a\xfb\x77\x05\x0b\xfa\xc2\xf7\xcb\x15\xfe\x87\x06\x75\x23"
"\x05\xfa\x87\x06\x0e\x7a\x8a\x81\x7e\x1a\x4d\xb5\x62\xcb\x0b\xf7"
"\xb7\xc9\xfb\xac\x06\x38\x68\x84\x72\x66\x1f\x4a\x60\x69\x0b\x29"
"\x0a\x2c\x1d\xbe\xf7\x83\x05\x0b\xf7\x22\xb5\x0a\x0b\x1e\x78\x3d"
"\x1d\x0b\xf8\xb0\x15\xfb\x57\xfc\x1d\x67\xf8\x1d\x05\xfb\x2e\x06"
"\x0b\xfb\x79\xfb\x73\xfb\x83\xfb\x43\xf7\x15\xfb\x14\xf7\x45\x0b"
"\x5d\x18\xd6\x91\xcf\xce\x95\xd9\x0b\x6e\x55\x86\x8a\x82\x8a\x82"
"\x1e\x0b\x06\x3b\xfc\x0f\x86\x72\x75\x76\x73\x89\x19\x5a\x06\x0b"
"\x15\xfc\xd9\xfd\x73\x05\xe0\x06\xf8\xd9\xf9\x73\x05\x0b\x95\xa3"
"\x97\x8e\x9d\x1b\xa5\x9d\x7e\x77\x72\x6d\x78\x0b\xf7\x4e\xf7\xe5"
"\x05\xfb\x33\x06\xfb\x29\xfb\xa5\x05\x0b\x3d\x06\xaa\xf7\x25\x22"
"\x0a\x6c\xfb\x25\x05\x0b\xf7\x06\x05\xf7\x1c\x06\xa3\x9b\x7b\x71"
"\x64\x6d\x6a\x0b\xfb\x22\x7e\xb9\x80\xa5\x7a\x9f\x19\xb0\x6c\x5b"
"\xa1\x0b\xa7\x0a\x5f\xf7\x2a\x05\x0e\x05\x95\xa3\x97\x8e\x9c\x1b"
"\xa5\x9d\x7e\x77\x72\x0b\xf8\xd5\xf7\xdf\x15\x45\xfb\xdf\x20\x0a"
"\x0b\xed\x05\x89\x7d\x83\x8a\x80\x1b\x73\x7d\x94\x9b\x0b\xa6\xf7"
"\x11\x05\xfc\x1f\x06\x0b\x87\x7d\x97\x1f\x96\x7d\x91\x79\x74\x1a"
"\x44\x0b\xf9\x35\x15\x41\x06\x55\xfb\x94\x05\xc4\x06\x0b\xda\x69"
"\x1e\x7d\xad\xa6\x87\xd0\x1b\xf7\xac\x0b\x7d\x76\x1f\x68\x72\x69"
"\x7b\x56\x1b\x0e\x15\xfb\xc0\x06\x7a\x3b\x05\xf7\xc0\x06\x0b\x15"
"\xfc\x79\x06\x75\x27\x05\xf8\x79\x06\x0b\x1b\x3d\x3b\x6c\x5a\x5c"
"\x1f\x4b\x48\x5d\x0b\xfb\x11\x18\xf7\xcc\x06\xa6\xf7\x11\x05\x0b"
;
const unsigned int _binary_NimbusSans_BoldItalic_cff_size = sizeof(_binary_NimbusSans_BoldItalic_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusSans-Italic.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusSans_Italic_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x12\x4e\x69\x6d\x62\x75\x73\x53"
"\x61\x6e\x73\x2d\x49\x74\x61\x6c\x69\x63\x00\x01\x01\x01\x34\xf9"
"\xbc\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf\x02\xf9\xc0\x03\xf8"
"\x18\x04\x7f\x0c\x02\xfb\x2b\x0c\x03\xfb\x0f\xfb\xb0\x1c\x04\x82"
"\xfa\xc2\x05\x1c\x26\x00\x0f\x1c\x26\x13\x11\xb0\x1d\x00\x00\x8d"
"\xa6\x12\x01\xa6\x02\x00\x01\x00\x08\x00\x0e\x00\x13\x00\x1d\x00"
"\x24\x00\x2b\x00\x35\x00\x39\x00\x3f\x00\x45\x00\x50\x00\x5a\x00"
"\x5d\x00\x63\x00\x69\x00\x6e\x00\x74\x00\x7a\x00\x84\x00\x8b\x00"
"\x8e\x00\x95\x00\x9c\x00\xa8\x00\xab\x00\xb3\x00\xb7\x00\xbc\x00"
"\xc2\x00\xcd\x00\xd9\x00\xe3\x00\xe7\x00\xf2\x00\xf4\x00\xfa\x01"
"\x04\x01\x0b\x01\x12\x01\x16\x01\x22\x01\x2b\x01\x31\x01\x3c\x01"
"\x41\x01\x4d\x01\x53\x01\x59\x01\x5f\x01\x6b\x01\x6f\x01\x71\x01"
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"\xb7\x9a\x08\x0b\x83\x1d\x61\xa7\x73\xbb\x97\x8e\x8b\x91\xa3\x1e"
"\x8d\x91\x8d\x8c\x91\x52\x1d\x52\x6b\xa3\xb5\xac\x9e\xac\xa9\x9d"
"\x1f\xa3\x9a\xa8\x93\xbd\x92\xe9\x43\x1d\x0b\xf9\x56\xf8\x97\x15"
"\x91\xa7\x8d\x98\x9a\x1a\xb7\x76\xb8\x5a\x1d\x79\x66\x6e\x70\xe6"
"\x1d\xb4\xe7\x68\x1d\xfb\x0d\xe5\x44\xf7\x2b\xf5\xe2\x92\x1d\x84"
"\x88\x77\x1e\x0b\xf8\xa1\x21\x0a\x7a\x3d\x7c\xac\x81\x99\x75\x9b"
"\x19\x9e\x71\x6b\x96\x69\x1b\x3e\x3d\x65\x4d\x5a\x1f\x55\x48\x66"
"\xfb\x03\x2e\x1a\xfb\x01\xd2\x3f\xf1\xca\xc5\xa6\xc0\xbe\x1e\x87"
"\x78\x05\xfb\x1c\x6e\x56\x55\x20\x1b\x47\x63\xa6\xb8\x1f\x91\x07"
"\x93\x37\x07\x8a\x79\x8a\x81\x88\x1a\x3e\xd0\x59\xf7\x00\xdb\xd1"
"\xa3\xb6\xb8\x1e\xbd\xbb\xa6\xc8\xa6\xf7\x13\xe8\xf8\x4b\x18\xfb"
"\x82\x4d\x15\xcc\xb4\x5b\x40\x4d\x79\x42\x6f\x59\x1f\x4e\x6a\x50"
"\x65\x4f\x1b\x48\x61\xbc\xdb\xc7\x9b\xcb\xa9\xbf\x1f\xcd\xaf\xc2"
"\xaf\xcb\x1b\x0b\xf8\x44\xf8\x21\x15\x61\xfb\x5c\x80\x59\x7d\x68"
"\x78\x76\x19\x74\x78\x6f\x7c\x74\x1b\x64\x74\xac\xc4\xf7\x15\xd6"
"\xf7\x25\xf7\x0d\xf6\x1f\x23\x06\x67\x6e\x6c\x67\x6a\x57\x08\x56"
"\x39\x70\x32\x32\x1a\x22\xbe\x4a\xdd\xc4\xb7\xa6\xc9\xb7\x1e\x93"
"\x71\x91\x80\x96\x7e\x08\x73\x9f\xaf\x7c\xae\x1b\xc0\xc2\xa9\xbd"
"\xb3\x1f\xbe\xcc\xad\xf5\xec\x1a\xd9\x77\xcf\x64\xc0\x1e\x30\x06"
"\xb5\x4e\x9e\x4d\x41\x1a\x46\x79\x40\x6c\x52\x1e\x5e\x72\x64\x6f"
"\x66\x1b\x69\x79\xa2\xb6\x9f\x8c\x93\x96\xbd\x1f\xb5\xf7\x5c\x05"
"\x0b\xf9\xad\xf8\x15\x15\xfb\xc4\x06\x79\x39\x05\xf7\x72\x06\x85"
"\x71\x7c\x49\x6e\x5d\x58\x61\x19\x5f\x55\x51\x76\x46\x1b\x41\x4b"
"\xa7\xb9\x6c\x1f\x73\xae\x7e\xc0\xc4\x1a\xe3\xae\xf2\xc0\xd1\x1e"
"\xda\xc8\xe1\xb6\xec\x1b\xc8\xbd\x79\x69\xac\x1f\xa5\x70\x95\x71"
"\x8c\x5c\x08\xe6\x92\x06\x8f\x07\x91\x07\xf7\x19\x2a\xde\xfb\x31"
"\xfb\x08\x29\x63\x3d\x3d\x1e\x2b\x2b\x51\xfb\x1c\xfb\x16\x1a\x2d"
"\xad\x35\xc3\x5d\x1e\x66\xb8\xcd\x76\xcf\x1b\xcc\xd0\x9d\xaa\xc1"
"\x1f\xa3\x99\x9e\x99\xb1\xab\x8f\x31\x18\xc6\x06\x0b\xab\x9a\x15"
"\xae\x64\xe6\xdc\x05\x57\xbe\xd7\x6f\xe8\x1b\xe4\xdf\xa6\xbd\xce"
"\x1f\xf7\x08\xe1\xd9\xf7\x39\xf7\x32\x1a\xc3\x7f\xbe\x72\xb6\x1e"
"\xe7\xde\x68\xb2\x34\x3d\x05\xbf\x5f\x36\xab\x2a\x1b\xfb\x05\x2a"
"\x60\x37\x3b\x1f\x34\x2f\x55\xfb\x18\xfb\x0e\x1a\x4b\x99\x4d\xa3"
"\x61\x1e\xd7\xcf\x15\x7e\xa9\x86\xa5\xb3\x1a\xf7\x72\xf7\x22\xf7"
"\x42\xf7\x4a\xce\xc8\x72\x60\xaf\x1e\xa7\x5d\x15\x96\x72\x90\x67"
"\x61\x1a\x33\x6b\x28\x57\x43\x1e\x3c\x51\x31\x5c\x2e\x1b\x49\x4e"
"\xa3\xb4\x69\x1f\x0b\xf8\xbb\xf7\xf0\x15\x8c\x9a\x05\x8c\x9a\x8c"
"\x96\x8e\x1a\xac\x93\x1d\x45\x60\x3f\x0a\x0b\x15\x94\x06\xa2\x06"
"\xc1\xa4\x7a\x67\x50\x5d\x62\x4b\x5a\x71\xa0\xb3\x93\x8c\x92\x8d"
"\x98\x1f\x4d\x06\x88\x7b\x8a\x82\x7f\x1a\x47\xb6\x66\xdd\xf5\xdc"
"\xd1\xe7\xb0\x7b\xa1\x66\x98\x1e\xbd\x9f\xa7\xb4\xbf\x1a\xc6\x61"
"\xac\x40\x2e\x50\x5b\x2d\x76\x1e\xc9\x06\x91\xa6\x91\x99\x94\x98"
"\x08\xa1\x9c\xa9\x98\xac\x1b\xb2\xa3\x79\x6c\x6d\x7e\x72\x76\x80"
"\x1f\x80\x77\x77\x88\x58\x1b\x0b\xf8\xc7\xf7\x7e\x15\x99\xd9\x8e"
"\xa3\xab\x1a\xec\x5f\x1d\xe0\xa1\x8c\x94\x8f\x9a\x1f\x9d\xd3\x77"
"\x1d\x82\x8a\x83\x89\x7b\x1f\x0b\xf8\x14\xf8\xaf\x96\x1d\x5c\x39"
"\x4f\x0a\x0b\xf8\x0f\xf8\xaf\x15\x38\x3e\x66\x4b\x58\x1f\x58\x4b"
"\x6a\x25\x30\x1a\xfb\x0f\xda\x3a\xf7\x0d\xe1\xd6\xaf\xcc\xbf\x1e"
"\xbe\xcc\xac\xef\xe4\x1a\xf7\x13\x3d\xdb\xfb\x10\x1e\x88\x3e\xa4"
"\x1d\x0b\x4d\x1d\xe5\xaf\xb3\x92\x98\xb0\x1e\xaa\x96\x9a\x95\xb5"
"\xaf\x08\x84\x07\x87\x07\x61\xa7\x73\xbb\x97\x8e\x8b\x91\xa3\x1e"
"\x8d\x91\x8d\x8c\x91\x52\x1d\x0b\xf8\x7b\xb3\x1d\x96\x8c\x96\x8e"
"\x97\x1f\x99\xcd\x05\x2d\x06\x7d\x4b\x05\x87\x7a\x89\x7a\x7d\x1a"
"\x60\xa0\x61\xad\x6f\x1e\x75\xa6\xae\xc6\x1d\x0b\xf8\x95\xf7\x6a"
"\x15\x5e\xfb\x6a\x05\xf8\x76\x20\x1d\xfc\x18\x06\xc0\xf7\x8e\x05"
"\xf7\xf3\x2f\x0a\xfb\xf3\x06\xbc\xf7\x7d\x05\xf8\x07\x20\x1d\xfd"
"\x02\x06\xfc\x5a\xfd\x6d\x05\xf2\x06\xf7\x16\xf7\x6a\x05\xf7\xb3"
"\xdc\x15\xfb\x82\x06\xf7\x68\xf7\xf4\x05\xef\x06\x0b\x70\x0a\x0e"
"\x86\x0a\x80\x81\x1a\x5a\xad\x6d\xc2\xa0\xa8\x8e\x8f\x9a\x1e\x9b"
"\x5b\x0a\x7d\x96\x9b\x8e\x8c\x90\x8c\x91\x1f\xd9\xf8\x03\x05\xe4"
"\x06\x0b\x15\x49\x1d\xd1\x98\x3f\x1d\x83\x67\x85\x60\x7a\x1a\x62"
"\xa2\x59\xab\x6e\x1e\x66\xb4\xcd\x76\xd8\x1b\xf7\x3c\xf7\x15\xe9"
"\xf7\x26\xaa\x1f\xf7\x01\xf8\x94\x05\x0b\xf7\x8f\xf7\xc9\xa4\x0a"
"\xf5\x4d\xc2\xfb\x0f\x1e\xfb\xc2\x22\x0a\xde\xf8\x1b\x15\xc2\xf7"
"\x94\x05\xf7\x56\xbe\x1d\xe4\x16\xa3\x1d\x5f\xfd\x1b\x15\xf7\x0d"
"\xf8\xc9\x05\xf7\x3f\x06\xf6\xcb\x4d\x22\x2f\x6c\xfb\x0c\x62\x4c"
"\x1f\x3b\x58\x3e\x60\x30\x1b\x0b\xf7\x75\x22\x1d\xfb\x2f\xfd\x6d"
"\x05\x78\x1d\xe6\x1b\xbe\xad\x69\x58\x7f\x8b\x8b\x85\x70\x1f\x42"
"\xfb\xeb\x20\x0a\xdb\xf8\x0c\x05\x8e\x98\x8c\x97\x97\x1a\xda\x59"
"\xba\x36\x40\x5b\x76\x50\x4b\x1e\xc4\xf7\xa2\x05\x0b\x94\x0a\x74"
"\x64\x7a\x80\x66\x8a\x19\x7f\x06\x81\x06\x7c\x8d\x86\x8b\x86\x8c"
"\x7b\x40\x18\x83\x9d\x96\x89\xa0\x1b\xd1\xbd\xac\xd6\xb7\x1f\xf8"
"\x04\xf9\x0e\x05\x0b\xf8\x6b\xf8\x0a\x15\xf7\xd7\xf7\xf7\x05\xfb"
"\x06\x06\xfb\x8c\xfb\xb1\xfb\x11\xf7\xb1\x05\xfb\x05\x06\xf7\x3b"
"\xfb\xf7\xfb\xe7\xfc\x0a\x05\xf7\x07\x06\xf7\x9c\xf7\xc4\xf7\x1a"
"\xfb\xc4\x05\xf7\x07\x06\x0e\x65\x9d\x1b\x95\x91\x93\x97\x90\x88"
"\x8f\x7a\x9a\x1f\x69\xa6\x53\xd0\x76\xb3\x08\xb3\x75\x86\x92\x83"
"\x1b\x83\x86\x88\x82\x86\x1f\x4f\x27\x7a\x75\x56\x5c\x08\x76\x78"
"\x8a\x8a\x82\x1a\x81\x92\x84\x94\x9f\x0b\xbc\x1d\x80\x7c\x83\x7b"
"\x7f\x67\x72\x1d\x90\x42\x1d\xcc\x9c\x87\xa1\x1b\xb7\xb6\x0b\x79"
"\x0a\x0e\xf7\x76\xf7\x8d\x15\xf7\x2e\xf7\x13\xf7\x3c\xfc\x0c\x05"
"\xf7\x02\x06\xfb\x62\xf8\x43\xf7\xfd\xf7\xbe\x05\xfb\x0c\x06\xfc"
"\x50\xfc\x09\xda\xf8\x09\x05\x2d\x22\x0a\x0b\x7c\x0a\x0e\xf7\x48"
"\x21\x0a\xfb\x13\xfc\xec\x9b\x0a\x8e\x8b\x94\x1b\xf7\x07\xb6\xa6"
"\xdd\x9d\x1f\xf7\x1a\xf9\x0d\x05\x0b\xf9\x01\x7f\x0a\x0b\x16\xf7"
"\x8f\x9c\x0a\xfb\x3a\x06\xb7\xf7\x66\x21\x1d\x80\xfc\x56\x15\xae"
"\xf7\x3a\x05\xf7\x38\x06\x0b\x40\x1d\xd6\xbc\xbe\x9e\xa9\x0b\xf7"
"\xe0\x15\x44\xfb\xe0\x05\xe9\x25\x0a\x2d\x06\x48\xfb\xcf\x05\xfc"
"\x09\x06\xce\xf7\xcf\x05\x2d\x22\x0a\xd2\xf7\xe0\x05\x0b\xa2\x1d"
"\xfc\x41\x06\x0b\x15\xf7\x14\xf7\x28\x05\x4b\x06\x23\x79\x1d\x0b"
"\xbd\x0a\x45\x4e\x40\x6f\x94\x7d\xac\x74\x1e\x4a\x6f\x69\x5c\x4f"
"\x1a\x4b\xb8\x64\xd3\xea\xdb\xd3\xdf\xaf\x0b\x06\x2a\xfc\x59\x71"
"\xfb\x07\x4f\x43\x3e\x84\x19\x7a\x39\x05\x9b\x06\xca\x89\xbd\xa2"
"\xc1\xc3\xb7\xba\xa4\xc0\xa2\xf0\xd9\xf8\x05\x18\x0b\xf7\xce\xf9"
"\x1b\x15\xf8\x09\x38\x0a\xe9\x25\x0a\xfc\xc5\x22\x0a\x0e\x15\xf8"
"\x04\xf8\x4f\x05\xfb\x03\x06\xfb\xb5\xfb\xf9\xfb\x1c\xf7\xf9\x05"
"\xfb\x04\x06\xf7\x4e\xfc\x4f\x4e\xfb\xb2\x05\xe9\x06\x0b\x21\x0a"
"\xb4\x1d\x81\x8a\x0b\x7e\x0a\xac\x1e\xa2\xa0\x97\xa0\x96\x47\x0a"
"\x81\x0b\x07\x93\x79\x7a\x8e\x79\x1b\x4a\x52\x55\x4e\x65\xa6\x74"
"\xb7\xba\xb9\xa3\xb3\xa7\x1f\xa0\xa8\x93\xa9\xbc\x1a\x0b\xfb\x52"
"\x37\xf7\x52\x05\x2c\x06\xf7\x12\xfb\x93\xfb\x81\xfb\xa1\x05\xeb"
"\x06\xf7\x45\xf7\x5d\xe1\xfb\x5d\x05\x0b\x15\x75\x24\x05\xc6\x06"
"\x39\x7d\x76\x70\x5b\x1b\x83\x65\xcd\x88\xbd\xbc\x9c\xe0\x19\xa5"
"\xf7\x0b\x05\x0e\x06\x49\xfb\xce\x7d\x45\x5e\x55\x55\x7f\x19\x7b"
"\x41\xf7\x04\x90\xd7\xd8\xa5\xf7\x1b\x19\xbc\xf7\x7d\x05\x0b\x42"
"\x0a\xbb\xbc\xdd\x9c\x1f\x9f\xe8\x05\x0e\xf8\xa0\x91\x0a\x0b\x91"
"\x0a\x0e\x15\xfc\x51\xf7\x63\x7a\x3e\xf7\xf5\xfb\x37\xfc\x3a\xfb"
"\x38\x7a\x3c\xf8\xa9\xf7\x63\x05\x0e\x78\x1d\xe5\x1b\xbd\xb0\x68"
"\x5d\x85\x89\x7d\x87\x7a\x1f\x0b\x9e\x0a\x24\x20\x0a\x0b\x84\x6b"
"\x1b\x6f\x6d\x91\x9a\x5f\x1f\x93\x74\x84\x8c\x74\x1b\x64\x66\x80"
"\x6f\x52\x1f\x0b\xf7\x77\x15\xf7\x11\xfb\x0d\x9d\xdd\x35\xde\xf7"
"\x0d\xdf\x9d\xde\xfb\x45\xfb\x0e\x05\x0b\xf8\x89\x21\x0a\xfb\x7d"
"\xfc\x2b\x5d\xf8\x2b\x05\x31\x06\xcf\xfc\xa4\x57\x3a\x0b\xf8\xaf"
"\xf9\x79\x15\xfb\x03\x26\x60\x39\x3d\x1f\x34\x30\x55\xfb\x19\xfb"
"\x12\x1a\x0b\x06\x38\x1d\x37\x06\x55\xfb\x94\x0b\x30\x8f\x23\x05"
"\xa9\x06\xbb\xf3\x0b\x46\x0a\x77\x1b\x81\x70\x91\x94\x71\x1f\x98"
"\x64\x7b\x8f\x79\x1b\x0b\x15\xfb\x13\xf7\x0d\x79\x39\xe3\x38\xfb"
"\x0f\x37\x79\x38\xf7\x47\xf7\x0e\x05\x0b\xf9\x59\x15\x73\xfb\x03"
"\x8a\xfb\x1a\x05\xb3\x06\xc2\xf7\x1a\xa3\xf7\x03\x05\x0b\x5c\x0a"
"\x86\x8b\x8d\x7d\x1f\x7c\x44\x05\x88\x92\x0b\x06\xce\xb8\x9b\xaf"
"\xb0\x1f\xaf\xad\x9f\xbc\xbd\x1a\xd8\x52\xbf\x39\x1e\x0b\x15\x70"
"\x74\x74\x71\x6f\xa2\x74\xa6\xa6\xa2\xa2\xa6\xa6\x74\xa2\x70\x1f"
"\x0b\xbb\x0a\xf7\x2f\x22\x1d\x37\x06\x75\x0b\xa3\x0a\x0e\x22\x1d"
"\x2d\x26\x1d\x0b\x24\x05\xf3\x06\xf7\x4b\xf2\x15\x23\x06\x0b\xf7"
"\x66\x15\xfb\x14\xfb\x28\x05\xc7\x06\xf7\x49\xf7\x28\x05\x0e\x21"
"\x1d\x5e\xfb\x67\x05\xfb\x84\x06\xb7\xf7\x67\x21\x1d\x0b\x15\xf7"
"\x78\x06\xca\xba\x9b\xaf\xb8\x1f\xca\xbd\xaf\xd7\xdc\x1a\x0b\xf8"
"\x56\xf9\x4c\x53\x1d\xf7\xa7\x06\x0e\x08\x37\x06\x39\x6d\x54\x5f"
"\x43\x1b\x0b\x16\xdf\x06\xd4\xf7\xed\x05\xd3\xc8\xca\xb1\xc5\x1b"
"\xb7\xa8\x0b\xd2\x16\xdf\x06\xbe\xf7\x83\x05\xf7\x84\x06\x59\xfb"
"\x83\x05\x0b\xef\x05\xce\x06\x96\xc0\x05\x48\x06\xc5\xf7\xa4\x05"
"\x5d\x06\x0b\x9f\xa9\x1f\x90\x07\x93\x07\x0e\xf7\xb5\xbc\x0a\xdf"
"\x06\x0b\x38\x1d\x37\x06\x4c\xfb\xbd\x05\xfb\x00\x74\x0b\x62\x33"
"\x1d\x0b\xf7\x01\xfb\x02\xf7\x44\xf7\x08\xed\xb4\xdb\xd9\x1e\x0b"
"\xf7\x1a\xf7\x16\x1a\xf7\x47\xfb\x00\xf7\x03\xfb\x44\x0b\x1e\x87"
"\xb5\x89\xa1\x97\x1a\x9d\x91\x95\x97\x91\x0b\xfb\x60\x05\xfb\x63"
"\x27\x1d\xf7\x63\x06\x0b\x15\xfc\x77\x27\x1d\xf8\x78\x06\x0e\x06"
"\xcb\xf7\xc2\x05\x2d\x06\x0b\x06\xad\xf7\x31\x05\x2e\x06\x69\xfb"
"\x31\x05\x0b\x06\xb7\xf7\x64\x05\x33\x06\x5f\xfb\x64\x05\x0b\x15"
"\x35\xfc\x25\x05\xc7\x06\xe1\xf8\x25\x05\x0b\x1e\xa3\xa0\x96\xa0"
"\x96\x47\x0a\x0b\xf7\xed\x05\xfb\x01\x06\xfb\x87\xfb\xc2\x05\x0b"
"\xda\x69\x1e\x7d\xad\xa6\x87\xd0\x1b\xf7\xac\x0b\x06\xf7\x9d\xf7"
"\xc4\xf7\x1a\xfb\xc4\x05\x0b\x15\x37\x06\xfb\x03\xfc\xa0\x05\xdf"
"\x06\x0b\xf8\xa0\x15\x37\x06\xfb\x03\xfc\xa0\x05\x0b\xaa\xa1\xaa"
"\xbc\x1a\xc3\x62\xad\x4a\x36\x0b\xf8\x68\xf8\x0a\x15\xf7\xd6\xf7"
"\xf7\x05\x0b\x15\x23\x06\x75\x23\x05\xf3\x06\x0e\xe9\x06\xd4\xf7"
"\xed\x05\x0b"
;
const unsigned int _binary_NimbusSans_Italic_cff_size = sizeof(_binary_NimbusSans_Italic_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/NimbusSans-Regular.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_NimbusSans_Regular_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x13\x4e\x69\x6d\x62\x75\x73\x53"
"\x61\x6e\x73\x2d\x52\x65\x67\x75\x6c\x61\x72\x00\x01\x01\x01\x2e"
"\xf9\xbc\x00\xf9\xbd\x01\xf9\xbe\x0c\x00\xf9\xbf\x02\xf9\xbf\x03"
"\xf8\x18\x04\xfb\x2b\x0c\x03\xfb\x66\xfb\xbf\xfa\x9c\xfa\xc7\x05"
"\x1c\x1f\x97\x0f\x1c\x1f\xaa\x11\xbe\x1c\x76\x2b\x12\x01\xa5\x02"
"\x00\x01\x00\x08\x00\x0e\x00\x13\x00\x1d\x00\x24\x00\x2b\x00\x35"
"\x00\x39\x00\x3f\x00\x45\x00\x50\x00\x5a\x00\x5d\x00\x63\x00\x69"
"\x00\x6e\x00\x74\x00\x7a\x00\x84\x00\x8b\x00\x8e\x00\x95\x00\x9c"
"\x00\xa8\x00\xab\x00\xb3\x00\xb7\x00\xbc\x00\xc2\x00\xcd\x00\xd9"
"\x00\xe3\x00\xe7\x00\xf2\x00\xf4\x00\xfa\x01\x04\x01\x0b\x01\x12"
"\x01\x16\x01\x22\x01\x2b\x01\x31\x01\x3c\x01\x41\x01\x4d\x01\x53"
"\x01\x59\x01\x5f\x01\x6b\x01\x6f\x01\x71\x01\x77\x01\x7d\x01\x89"
"\x01\x8b\x01\x91\x01\x9e\x01\xa5\x01\xaf\x01\xb6\x01\xc2\x01\xcd"
"\x01\xd0\x01\xd2\x01\xd5\x01\xdb\x01\xe1\x01\xed\x01\xf0\x01\xf6"
"\x01\xfe\x02\x09\x02\x15\x02\x1a\x02\x1d\x02\x21\x02\x27\x02\x33"
"\x02\x38\x02\x3e\x02\x4b\x02\x52\x02\x59\x02\x60\x02\x6f\x02\x7b"
"\x02\x80\x02\x86\x02\x8c\x02\x97\x02\xa0\x02\xa6\x02\xa8\x02\xb3"
"\x02\xb9\x02\xbf\x02\xc9\x02\xcd\x02\xd3\x02\xda\x02\xe3\x02\xec"
"\x02\xf5\x02\xfe\x03\x07\x03\x10\x03\x19\x03\x22\x03\x2b\x03\x34"
"\x03\x3d\x03\x46\x03\x4f\x03\x58\x03\x61\x03\x6a\x03\x73\x03\x7c"
"\x03\x85\x03\x8e\x03\x97\x03\xa0\x03\xa9\x03\xb2\x03\xbb\x03\xc4"
"\x03\xcd\x03\xd6\x03\xdf\x03\xe8\x03\xf1\x03\xfa\x04\x03\x04\x0c"
"\x04\x15\x04\x1e\x04\x27\x04\x30\x04\x39\x04\x42\x04\x4b\x04\x54"
"\x04\x5d\x04\x66\x04\x6f\x04\x78\x04\x81\x04\x8a\x04\x93\x04\x9c"
"\x04\xa5\x04\xae\x04\xb7\x04\xc0\x04\xc9\x04\xd2\x04\xdb\x04\xe4"
"\x04\xed\x04\xf6\x04\xff\x05\x08\x05\x11\x05\x1a\x05\x23\x05\x2c"
"\x05\x35\x05\x3e\x05\x47\x05\x50\x05\x59\x05\x62\x05\x6b\x05\x74"
"\x05\x7d\x05\x86\x05\x8f\x05\x98\x05\xa1\x05\xaa\x05\xb3\x05\xbc"
"\x05\xc5\x05\xce\x05\xd7\x05\xe0\x05\xe9\x05\xf2\x05\xfb\x06\x04"
"\x06\x0d\x06\x16\x06\x1f\x06\x28\x06\x31\x06\x3a\x06\x43\x06\x4c"
"\x06\x55\x06\x5a\x06\x64\x06\x6b\x06\x74\x06\x7e\x06\x85\x06\x90"
"\x06\x9a\x06\xa3\x06\xac\x06\xb5\x06\xbf\x06\xc6\x06\xcf\x06\xdb"
"\x06\xdf\x06\xe5\x06\xeb\x06\xf6\x07\x00\x07\x03\x07\x11\x07\x15"
"\x07\x1b\x07\x21\x07\x26\x07\x2d\x07\x3a\x07\x40\x07\x46\x07\x50"
"\x07\x57\x07\x5e\x07\x61\x07\x68\x07\x6f\x07\x7b\x07\x86\x07\x8f"
"\x07\x92\x07\x9a\x07\xa3\x07\xae\x07\xb4\x07\xb9\x07\xbe\x07\xc4"
"\x07\xcf\x07\xdb\x07\xe5\x07\xf1\x07\xf5\x08\x00\x08\x05\x08\x0a"
"\x08\x10\x08\x12\x08\x19\x08\x21\x08\x29\x08\x33\x08\x3d\x08\x49"
"\x08\x55\x08\x5c\x08\x60\x08\x6c\x08\x7d\x08\x86\x08\x8c\x08\x97"
"\x08\x9c\x08\xa8\x08\xb4\x08\xba\x08\xc0\x08\xc6\x08\xd2\x08\xd6"
"\x08\xdf\x08\xe3\x08\xe8\x08\xec\x08\xf2\x08\xfd\x09\x0b\x09\x11"
"\x09\x1c\x09\x22\x09\x2e\x09\x38\x09\x40\x09\x42\x09\x48\x09\x55"
"\x09\x5c\x09\x61\x09\x6b\x09\x72\x09\x7e\x09\x88\x09\x93\x09\x9e"
"\x09\xa4\x09\xa7\x09\xa9\x09\xb0\x09\xbc\x09\xca\x09\xcd\x09\xda"
"\x09\xe0\x09\xe7\x09\xed\x09\xf9\x0a\x06\x0a\x09\x0a\x0f\x0a\x17"
"\x0a\x22\x0a\x2e\x0a\x34\x0a\x39\x0a\x42\x0a\x47\x0a\x50\x0a\x53"
"\x0a\x56\x0a\x5a\x0a\x60\x0a\x6c\x0a\x71\x0a\x76\x0a\x7c\x0a\x89"
"\x0a\x90\x0a\x9d\x0a\xa4\x0a\xab\x0a\xb2\x0a\xb9\x0a\xc0\x0a\xc7"
"\x0a\xce\x0a\xd5\x0a\xdc\x0a\xe3\x0a\xea\x0a\xf1\x0a\xf8\x0a\xff"
"\x0b\x06\x0b\x0d\x0b\x14\x0b\x1b\x0b\x22\x0b\x29\x0b\x30\x0b\x37"
"\x0b\x3e\x0b\x45\x0b\x4c\x0b\x53\x0b\x5a\x0b\x61\x0b\x68\x0b\x6f"
"\x0b\x76\x0b\x7d\x0b\x84\x0b\x8b\x0b\x92\x0b\x99\x0b\xa0\x0b\xa7"
"\x0b\xae\x0b\xb5\x0b\xbc\x0b\xc3\x0b\xca\x0b\xd1\x0b\xd8\x0b\xdf"
"\x0b\xe6\x0b\xed\x0b\xf4\x0b\xfb\x0c\x02\x0c\x09\x0c\x10\x0c\x17"
"\x0c\x1e\x0c\x25\x0c\x2c\x0c\x33\x0c\x3a\x0c\x41\x0c\x48\x0c\x4d"
"\x0c\x56\x0c\x5d\x0c\x64\x0c\x73\x0c\x87\x0c\x93\x0c\x98\x0c\x9e"
"\x0c\xa4\x0c\xaf\x0c\xb8\x0c\xbe\x0c\xc0\x0c\xcb\x0c\xd1\x0c\xd7"
"\x0c\xe1\x0c\xe5\x0c\xe9\x0d\x1f\x0d\x5f\x0d\x6a\x41\x45\x61\x63"
"\x75\x74\x65\x41\x62\x72\x65\x76\x65\x41\x6c\x70\x68\x61\x41\x6c"
"\x70\x68\x61\x74\x6f\x6e\x6f\x73\x41\x6d\x61\x63\x72\x6f\x6e\x41"
"\x6f\x67\x6f\x6e\x65\x6b\x41\x72\x69\x6e\x67\x61\x63\x75\x74\x65"
"\x42\x65\x74\x61\x43\x61\x63\x75\x74\x65\x43\x63\x61\x72\x6f\x6e"
"\x43\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x43\x64\x6f\x74\x61"
"\x63\x63\x65\x6e\x74\x43\x68\x69\x44\x63\x61\x72\x6f\x6e\x44\x63"
"\x72\x6f\x61\x74\x44\x65\x6c\x74\x61\x45\x62\x72\x65\x76\x65\x45"
"\x63\x61\x72\x6f\x6e\x45\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x45"
"\x6d\x61\x63\x72\x6f\x6e\x45\x6e\x67\x45\x6f\x67\x6f\x6e\x65\x6b"
"\x45\x70\x73\x69\x6c\x6f\x6e\x45\x70\x73\x69\x6c\x6f\x6e\x74\x6f"
"\x6e\x6f\x73\x45\x74\x61\x45\x74\x61\x74\x6f\x6e\x6f\x73\x45\x75"
"\x72\x6f\x47\x61\x6d\x6d\x61\x47\x62\x72\x65\x76\x65\x47\x63\x69"
"\x72\x63\x75\x6d\x66\x6c\x65\x78\x47\x63\x6f\x6d\x6d\x61\x61\x63"
"\x63\x65\x6e\x74\x47\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x48\x62"
"\x61\x72\x48\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x49\x4a\x49"
"\x62\x72\x65\x76\x65\x49\x64\x6f\x74\x61\x63\x63\x65\x6e\x74\x49"
"\x6d\x61\x63\x72\x6f\x6e\x49\x6f\x67\x6f\x6e\x65\x6b\x49\x6f\x74"
"\x61\x49\x6f\x74\x61\x64\x69\x65\x72\x65\x73\x69\x73\x49\x6f\x74"
"\x61\x74\x6f\x6e\x6f\x73\x49\x74\x69\x6c\x64\x65\x4a\x63\x69\x72"
"\x63\x75\x6d\x66\x6c\x65\x78\x4b\x61\x70\x70\x61\x4b\x63\x6f\x6d"
"\x6d\x61\x61\x63\x63\x65\x6e\x74\x4c\x61\x63\x75\x74\x65\x4c\x61"
"\x6d\x62\x64\x61\x4c\x63\x61\x72\x6f\x6e\x4c\x63\x6f\x6d\x6d\x61"
"\x61\x63\x63\x65\x6e\x74\x4c\x64\x6f\x74\x4d\x75\x4e\x61\x63\x75"
"\x74\x65\x4e\x63\x61\x72\x6f\x6e\x4e\x63\x6f\x6d\x6d\x61\x61\x63"
"\x63\x65\x6e\x74\x4e\x75\x4f\x62\x72\x65\x76\x65\x4f\x68\x75\x6e"
"\x67\x61\x72\x75\x6d\x6c\x61\x75\x74\x4f\x6d\x61\x63\x72\x6f\x6e"
"\x4f\x6d\x65\x67\x61\x74\x6f\x6e\x6f\x73\x4f\x6d\x69\x63\x72\x6f"
"\x6e\x4f\x6d\x69\x63\x72\x6f\x6e\x74\x6f\x6e\x6f\x73\x4f\x73\x6c"
"\x61\x73\x68\x61\x63\x75\x74\x65\x50\x68\x69\x50\x69\x50\x73\x69"
"\x52\x61\x63\x75\x74\x65\x52\x63\x61\x72\x6f\x6e\x52\x63\x6f\x6d"
"\x6d\x61\x61\x63\x63\x65\x6e\x74\x52\x68\x6f\x53\x61\x63\x75\x74"
"\x65\x53\x63\x65\x64\x69\x6c\x6c\x61\x53\x63\x69\x72\x63\x75\x6d"
"\x66\x6c\x65\x78\x53\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74"
"\x53\x69\x67\x6d\x61\x54\x61\x75\x54\x62\x61\x72\x54\x63\x61\x72"
"\x6f\x6e\x54\x63\x6f\x6d\x6d\x61\x61\x63\x63\x65\x6e\x74\x54\x68"
"\x65\x74\x61\x55\x62\x72\x65\x76\x65\x55\x68\x75\x6e\x67\x61\x72"
"\x75\x6d\x6c\x61\x75\x74\x55\x6d\x61\x63\x72\x6f\x6e\x55\x6f\x67"
"\x6f\x6e\x65\x6b\x55\x70\x73\x69\x6c\x6f\x6e\x55\x70\x73\x69\x6c"
"\x6f\x6e\x64\x69\x65\x72\x65\x73\x69\x73\x55\x70\x73\x69\x6c\x6f"
"\x6e\x74\x6f\x6e\x6f\x73\x55\x72\x69\x6e\x67\x55\x74\x69\x6c\x64"
"\x65\x57\x61\x63\x75\x74\x65\x57\x63\x69\x72\x63\x75\x6d\x66\x6c"
"\x65\x78\x57\x64\x69\x65\x72\x65\x73\x69\x73\x57\x67\x72\x61\x76"
"\x65\x58\x69\x59\x63\x69\x72\x63\x75\x6d\x66\x6c\x65\x78\x59\x67"
"\x72\x61\x76\x65\x5a\x61\x63\x75\x74\x65\x5a\x64\x6f\x74\x61\x63"
"\x63\x65\x6e\x74\x5a\x65\x74\x61\x61\x62\x72\x65\x76\x65\x61\x65"
"\x61\x63\x75\x74\x65\x61\x66\x69\x69\x30\x30\x32\x30\x38\x61\x66"
"\x69\x69\x31\x30\x30\x31\x37\x61\x66\x69\x69\x31\x30\x30\x31\x38"
"\x61\x66\x69\x69\x31\x30\x30\x31\x39\x61\x66\x69\x69\x31\x30\x30"
"\x32\x30\x61\x66\x69\x69\x31\x30\x30\x32\x31\x61\x66\x69\x69\x31"
"\x30\x30\x32\x32\x61\x66\x69\x69\x31\x30\x30\x32\x33\x61\x66\x69"
"\x69\x31\x30\x30\x32\x34\x61\x66\x69\x69\x31\x30\x30\x32\x35\x61"
"\x66\x69\x69\x31\x30\x30\x32\x36\x61\x66\x69\x69\x31\x30\x30\x32"
"\x37\x61\x66\x69\x69\x31\x30\x30\x32\x38\x61\x66\x69\x69\x31\x30"
"\x30\x32\x39\x61\x66\x69\x69\x31\x30\x30\x33\x30\x61\x66\x69\x69"
"\x31\x30\x30\x33\x31\x61\x66\x69\x69\x31\x30\x30\x33\x32\x61\x66"
"\x69\x69\x31\x30\x30\x33\x33\x61\x66\x69\x69\x31\x30\x30\x33\x34"
"\x61\x66\x69\x69\x31\x30\x30\x33\x35\x61\x66\x69\x69\x31\x30\x30"
"\x33\x36\x61\x66\x69\x69\x31\x30\x30\x33\x37\x61\x66\x69\x69\x31"
"\x30\x30\x33\x38\x61\x66\x69\x69\x31\x30\x30\x33\x39\x61\x66\x69"
"\x69\x31\x30\x30\x34\x30\x61\x66\x69\x69\x31\x30\x30\x34\x31\x61"
"\x66\x69\x69\x31\x30\x30\x34\x32\x61\x66\x69\x69\x31\x30\x30\x34"
"\x33\x61\x66\x69\x69\x31\x30\x30\x34\x34\x61\x66\x69\x69\x31\x30"
"\x30\x34\x35\x61\x66\x69\x69\x31\x30\x30\x34\x36\x61\x66\x69\x69"
"\x31\x30\x30\x34\x37\x61\x66\x69\x69\x31\x30\x30\x34\x38\x61\x66"
"\x69\x69\x31\x30\x30\x34\x39\x61\x66\x69\x69\x31\x30\x30\x35\x30"
"\x61\x66\x69\x69\x31\x30\x30\x35\x31\x61\x66\x69\x69\x31\x30\x30"
"\x35\x32\x61\x66\x69\x69\x31\x30\x30\x35\x33\x61\x66\x69\x69\x31"
"\x30\x30\x35\x34\x61\x66\x69\x69\x31\x30\x30\x35\x35\x61\x66\x69"
"\x69\x31\x30\x30\x35\x36\x61\x66\x69\x69\x31\x30\x30\x35\x37\x61"
"\x66\x69\x69\x31\x30\x30\x35\x38\x61\x66\x69\x69\x31\x30\x30\x35"
"\x39\x61\x66\x69\x69\x31\x30\x30\x36\x30\x61\x66\x69\x69\x31\x30"
"\x30\x36\x31\x61\x66\x69\x69\x31\x30\x30\x36\x32\x61\x66\x69\x69"
"\x31\x30\x30\x36\x35\x61\x66\x69\x69\x31\x30\x30\x36\x36\x61\x66"
"\x69\x69\x31\x30\x30\x36\x37\x61\x66\x69\x69\x31\x30\x30\x36\x38"
"\x61\x66\x69\x69\x31\x30\x30\x36\x39\x61\x66\x69\x69\x31\x30\x30"
"\x37\x30\x61\x66\x69\x69\x31\x30\x30\x37\x31\x61\x66\x69\x69\x31"
"\x30\x30\x37\x32\x61\x66\x69\x69\x31\x30\x30\x37\x33\x61\x66\x69"
"\x69\x31\x30\x30\x37\x34\x61\x66\x69\x69\x31\x30\x30\x37\x35\x61"
"\x66\x69\x69\x31\x30\x30\x37\x36\x61\x66\x69\x69\x31\x30\x30\x37"
"\x37\x61\x66\x69\x69\x31\x30\x30\x37\x38\x61\x66\x69\x69\x31\x30"
"\x30\x37\x39\x61\x66\x69\x69\x31\x30\x30\x38\x30\x61\x66\x69\x69"
"\x31\x30\x30\x38\x31\x61\x66\x69\x69\x31\x30\x30\x38\x32\x61\x66"
"\x69\x69\x31\x30\x30\x38\x33\x61\x66\x69\x69\x31\x30\x30\x38\x34"
"\x61\x66\x69\x69\x31\x30\x30\x38\x35\x61\x66\x69\x69\x31\x30\x30"
"\x38\x36\x61\x66\x69\x69\x31\x30\x30\x38\x37\x61\x66\x69\x69\x31"
"\x30\x30\x38\x38\x61\x66\x69\x69\x31\x30\x30\x38\x39\x61\x66\x69"
"\x69\x31\x30\x30\x39\x30\x61\x66\x69\x69\x31\x30\x30\x39\x31\x61"
"\x66\x69\x69\x31\x30\x30\x39\x32\x61\x66\x69\x69\x31\x30\x30\x39"
"\x33\x61\x66\x69\x69\x31\x30\x30\x39\x34\x61\x66\x69\x69\x31\x30"
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"\x7d\x0b\xfb\xed\x05\xf3\x06\xfb\x90\xf8\x14\xf7\x61\xf7\xed\x05"
"\x23\x06\xfb\x47\xfb\xc2\x05\x0b\x15\xf7\x2c\xfb\x0d\x05\xde\x07"
"\x21\xde\xf5\xde\x05\xde\x07\xfb\x2c\xfb\x0e\x05\x0b\x15\xa9\xa4"
"\x72\x6d\x6d\x72\x72\x6d\x6d\x72\xa4\xaa\xa8\xa5\xa4\xa8\x1f\x0b"
"\x7d\x60\x61\x44\x1b\x2f\x54\xd6\xf7\x10\x0b\x15\xf7\x3a\xf7\x38"
"\x07\xc0\xaa\x6d\x56\x56\x6c\x6d\x56\x1f\x0e\x4d\x0a\xbc\x73\xcf"
"\x1b\xf7\x1c\xe3\xf7\x01\xf7\x3b\x0b\x2d\xfb\xcf\xfc\x0a\xf7\xcf"
"\x2e\xfd\x6d\xe9\xf7\xe0\x07\x0e\xf8\xa0\x8b\x0a\x0b\xfc\x2c\xfb"
"\x20\xf8\x2c\x05\x32\x06\xf7\x4f\xfc\xa0\x05\x0b\x06\x61\x86\x6a"
"\x73\x56\x1b\x52\x6c\xa1\xb7\x86\x1f\x0b\x9a\x0a\x37\x22\xdf\x06"
"\x0b\xfa\x7d\xf7\xcc\x15\xfe\x86\x43\xfa\x86\x06\x0e\x06\xfb\x5a"
"\xf7\xc2\xf7\x61\xf7\xed\x05\x23\x06\x0b\x51\x3b\x33\x2f\x4e\xdc"
"\xf7\x0e\xf7\x0e\xc8\xdc\x0b\x15\xfb\xa6\x45\xf7\xa6\x06\x0b\x06"
"\x65\xfb\x67\x05\xd7\x06\xb2\xf7\x67\x05\x0b\xf9\x35\x99\x0a\x0b"
"\xf7\x7d\xf8\x20\xdd\xfc\x7d\xfd\x6d\xe8\x06\x0b\xe0\x49\xce\x37"
"\x1f\x4f\x04\xbe\xb3\x63\x58\x0b\x2d\xfd\x1b\xfc\x0a\x4c\x0a\x85"
"\xb2\x1b\xd7\xba\x0b\x16\xf7\x5d\xf8\xa0\x05\x2d\x06\xfb\x28\x0b"
"\x06\xf8\x1b\x04\xf7\x94\x0b\x20\x0a\xfc\xa0\xdf\x0b\x15\x41\x06"
"\x55\xfb\x94\x05\xc4\x06\x0b\x15\x38\xfc\xa0\xde\x06\xf9\x6d\x04"
"\x0b\x70\x81\x6d\x89\x57\x08\xdf\x06\xcb\x0b\x15\xfc\xec\x59\xf8"
"\xec\x06\x0e\xfb\x79\xf7\x21\xfb\x2d\xf7\x67\x0b\x1f\x77\xa9\x84"
"\xa9\x8a\xbf\x08\x0b\xdf\xf7\xdd\x07\xd7\xc2\xc8\xcf\x0b\xfc\x4f"
"\x05\xfb\xb2\x0b\xf7\x13\xc4\xd8\xe8\x0b\xb6\x6e\xa3\x58\x0b"
;
const unsigned int _binary_NimbusSans_Regular_cff_size = sizeof(_binary_NimbusSans_Regular_cff) - 1;







mupdf-1.21.1-source/generated/resources/fonts/urw/StandardSymbolsPS.cff.c

// This is an automatically generated file. Do not edit.
const unsigned char _binary_StandardSymbolsPS_cff[] =
"\x01\x00\x04\x02\x00\x01\x01\x01\x12\x53\x74\x61\x6e\x64\x61\x72"
"\x64\x53\x79\x6d\x62\x6f\x6c\x73\x50\x53\x00\x01\x01\x01\x3b\xf8"
"\xad\x00\xf8\xae\x01\xf8\xaf\x0c\x00\xf8\xb0\x02\xf8\xb0\x03\xf8"
"\x18\x04\xfb\x79\x0c\x03\xb9\x0c\x04\xfb\x48\xfb\xb9\xfa\xd6\xfa"
"\x86\x05\x1d\x00\x4c\x9e\x9b\x0d\x1c\x06\x86\x0f\x1c\x06\xf9\x10"
"\x1c\x07\x03\x11\xbb\x1c\x3b\xbc\x12\x00\x96\x02\x00\x01\x00\x0a"
"\x00\x15\x00\x1d\x00\x29\x00\x32\x00\x37\x00\x3b\x00\x3e\x00\x43"
"\x00\x4a\x00\x4d\x00\x52\x00\x55\x00\x59\x00\x5f\x00\x64\x00\x6a"
"\x00\x6c\x00\x6e\x00\x75\x00\x77\x00\x7c\x00\x7f\x00\x84\x00\x87"
"\x00\x8e\x00\x94\x00\x99\x00\x9b\x00\x9e\x00\xa2\x00\xab\x00\xb8"
"\x00\xc1\x00\xc6\x00\xca\x00\xcd\x00\xd2\x00\xd9\x00\xdc\x00\xe1"
"\x00\xe4\x00\xe8\x00\xec\x00\xf1\x00\xf7\x00\xf9\x01\x00\x01\x02"
"\x01\x07\x01\x0a\x01\x0f\x01\x12\x01\x19\x01\x1f\x01\x24\x01\x26"
"\x01\x29\x01\x2d\x01\x34\x01\x39\x01\x3d\x01\x45\x01\x4b\x01\x54"
"\x01\x5c\x01\x60\x01\x67\x01\x6c\x01\x71\x01\x7a\x01\x83\x01\x8a"
"\x01\x94\x01\x9d\x01\xa3\x01\xaf\x01\xbb\x01\xc6\x01\xce\x01\xd9"
"\x01\xe4\x01\xef\x01\xfb\x02\x09\x02\x0e\x02\x16\x02\x1e\x02\x29"
"\x02\x37\x02\x41\x02\x49\x02\x55\x02\x5a\x02\x68\x02\x76\x02\x7f"
"\x02\x8b\x02\x97\x02\x9e\x02\xa8\x02\xad\x02\xb5\x02\xc2\x02\xd0"
"\x02\xde\x02\xe5\x02\xec\x02\xf3\x02\xfd\x03\x06\x03\x12\x03\x1e"
"\x03\x28\x03\x35\x03\x41\x03\x48\x03\x51\x03\x5d\x03\x6a\x03\x77"
"\x03\x80\x03\x8b\x03\x96\x03\xa1\x03\xae\x03\xbb\x03\xc8\x03\xd3"
"\x03\xdf\x03\xea\x03\xf1\x03\xfb\x04\x03\x04\x0d\x04\x17\x04\x21"
"\x04\x2d\x04\x39\x04\x45\x04\x53\x04\x61\x04\x6f\x04\x7b\x04\x88"
"\x04\x94\x04\x98\x04\xbb\x04\xe8\x04\xfb\x75\x6e\x69\x76\x65\x72"
"\x73\x61\x6c\x65\x78\x69\x73\x74\x65\x6e\x74\x69\x61\x6c\x73\x75"
"\x63\x68\x74\x68\x61\x74\x61\x73\x74\x65\x72\x69\x73\x6b\x6d\x61"
"\x74\x68\x63\x6f\x6e\x67\x72\x75\x65\x6e\x74\x41\x6c\x70\x68\x61"
"\x42\x65\x74\x61\x43\x68\x69\x44\x65\x6c\x74\x61\x45\x70\x73\x69"
"\x6c\x6f\x6e\x50\x68\x69\x47\x61\x6d\x6d\x61\x45\x74\x61\x49\x6f"
"\x74\x61\x74\x68\x65\x74\x61\x31\x4b\x61\x70\x70\x61\x4c\x61\x6d"
"\x62\x64\x61\x4d\x75\x4e\x75\x4f\x6d\x69\x63\x72\x6f\x6e\x50\x69"
"\x54\x68\x65\x74\x61\x52\x68\x6f\x53\x69\x67\x6d\x61\x54\x61\x75"
"\x55\x70\x73\x69\x6c\x6f\x6e\x73\x69\x67\x6d\x61\x31\x4f\x6d\x65"
"\x67\x61\x58\x69\x50\x73\x69\x5a\x65\x74\x61\x74\x68\x65\x72\x65"
"\x66\x6f\x72\x65\x70\x65\x72\x70\x65\x6e\x64\x69\x63\x75\x6c\x61"
"\x72\x72\x61\x64\x69\x63\x61\x6c\x65\x78\x61\x6c\x70\x68\x61\x62"
"\x65\x74\x61\x63\x68\x69\x64\x65\x6c\x74\x61\x65\x70\x73\x69\x6c"
"\x6f\x6e\x70\x68\x69\x67\x61\x6d\x6d\x61\x65\x74\x61\x69\x6f\x74"
"\x61\x70\x68\x69\x31\x6b\x61\x70\x70\x61\x6c\x61\x6d\x62\x64\x61"
"\x6e\x75\x6f\x6d\x69\x63\x72\x6f\x6e\x70\x69\x74\x68\x65\x74\x61"
"\x72\x68\x6f\x73\x69\x67\x6d\x61\x74\x61\x75\x75\x70\x73\x69\x6c"
"\x6f\x6e\x6f\x6d\x65\x67\x61\x31\x6f\x6d\x65\x67\x61\x78\x69\x70"
"\x73\x69\x7a\x65\x74\x61\x73\x69\x6d\x69\x6c\x61\x72\x61\x70\x70"
"\x6c\x65\x45\x75\x72\x6f\x55\x70\x73\x69\x6c\x6f\x6e\x31\x6d\x69"
"\x6e\x75\x74\x65\x6c\x65\x73\x73\x65\x71\x75\x61\x6c\x69\x6e\x66"
"\x69\x6e\x69\x74\x79\x63\x6c\x75\x62\x64\x69\x61\x6d\x6f\x6e\x64"
"\x68\x65\x61\x72\x74\x73\x70\x61\x64\x65\x61\x72\x72\x6f\x77\x62"
"\x6f\x74\x68\x61\x72\x72\x6f\x77\x6c\x65\x66\x74\x61\x72\x72\x6f"
"\x77\x75\x70\x61\x72\x72\x6f\x77\x72\x69\x67\x68\x74\x61\x72\x72"
"\x6f\x77\x64\x6f\x77\x6e\x73\x65\x63\x6f\x6e\x64\x67\x72\x65\x61"
"\x74\x65\x72\x65\x71\x75\x61\x6c\x70\x72\x6f\x70\x6f\x72\x74\x69"
"\x6f\x6e\x61\x6c\x70\x61\x72\x74\x69\x61\x6c\x64\x69\x66\x66\x6e"
"\x6f\x74\x65\x71\x75\x61\x6c\x65\x71\x75\x69\x76\x61\x6c\x65\x6e"
"\x63\x65\x61\x70\x70\x72\x6f\x78\x65\x71\x75\x61\x6c\x61\x72\x72"
"\x6f\x77\x76\x65\x72\x74\x65\x78\x61\x72\x72\x6f\x77\x68\x6f\x72"
"\x69\x7a\x65\x78\x63\x61\x72\x72\x69\x61\x67\x65\x72\x65\x74\x75"
"\x72\x6e\x61\x6c\x65\x70\x68\x49\x66\x72\x61\x6b\x74\x75\x72\x52"
"\x66\x72\x61\x6b\x74\x75\x72\x77\x65\x69\x65\x72\x73\x74\x72\x61"
"\x73\x73\x63\x69\x72\x63\x6c\x65\x6d\x75\x6c\x74\x69\x70\x6c\x79"
"\x63\x69\x72\x63\x6c\x65\x70\x6c\x75\x73\x65\x6d\x70\x74\x79\x73"
"\x65\x74\x69\x6e\x74\x65\x72\x73\x65\x63\x74\x69\x6f\x6e\x75\x6e"
"\x69\x6f\x6e\x70\x72\x6f\x70\x65\x72\x73\x75\x70\x65\x72\x73\x65"
"\x74\x72\x65\x66\x6c\x65\x78\x73\x75\x70\x65\x72\x73\x65\x74\x6e"
"\x6f\x74\x73\x75\x62\x73\x65\x74\x70\x72\x6f\x70\x65\x72\x73\x75"
"\x62\x73\x65\x74\x72\x65\x66\x6c\x65\x78\x73\x75\x62\x73\x65\x74"
"\x65\x6c\x65\x6d\x65\x6e\x74\x6e\x6f\x74\x65\x6c\x65\x6d\x65\x6e"
"\x74\x61\x6e\x67\x6c\x65\x67\x72\x61\x64\x69\x65\x6e\x74\x72\x65"
"\x67\x69\x73\x74\x65\x72\x73\x65\x72\x69\x66\x63\x6f\x70\x79\x72"
"\x69\x67\x68\x74\x73\x65\x72\x69\x66\x74\x72\x61\x64\x65\x6d\x61"
"\x72\x6b\x73\x65\x72\x69\x66\x70\x72\x6f\x64\x75\x63\x74\x72\x61"
"\x64\x69\x63\x61\x6c\x64\x6f\x74\x6d\x61\x74\x68\x6c\x6f\x67\x69"
"\x63\x61\x6c\x61\x6e\x64\x6c\x6f\x67\x69\x63\x61\x6c\x6f\x72\x61"
"\x72\x72\x6f\x77\x64\x62\x6c\x62\x6f\x74\x68\x61\x72\x72\x6f\x77"
"\x64\x62\x6c\x6c\x65\x66\x74\x61\x72\x72\x6f\x77\x64\x62\x6c\x75"
"\x70\x61\x72\x72\x6f\x77\x64\x62\x6c\x72\x69\x67\x68\x74\x61\x72"
"\x72\x6f\x77\x64\x62\x6c\x64\x6f\x77\x6e\x6c\x6f\x7a\x65\x6e\x67"
"\x65\x61\x6e\x67\x6c\x65\x6c\x65\x66\x74\x72\x65\x67\x69\x73\x74"
"\x65\x72\x73\x61\x6e\x73\x63\x6f\x70\x79\x72\x69\x67\x68\x74\x73"
"\x61\x6e\x73\x74\x72\x61\x64\x65\x6d\x61\x72\x6b\x73\x61\x6e\x73"
"\x73\x75\x6d\x6d\x61\x74\x69\x6f\x6e\x70\x61\x72\x65\x6e\x6c\x65"
"\x66\x74\x74\x70\x70\x61\x72\x65\x6e\x6c\x65\x66\x74\x65\x78\x70"
"\x61\x72\x65\x6e\x6c\x65\x66\x74\x62\x74\x62\x72\x61\x63\x6b\x65"
"\x74\x6c\x65\x66\x74\x74\x70\x62\x72\x61\x63\x6b\x65\x74\x6c\x65"
"\x66\x74\x65\x78\x62\x72\x61\x63\x6b\x65\x74\x6c\x65\x66\x74\x62"
"\x74\x62\x72\x61\x63\x65\x6c\x65\x66\x74\x74\x70\x62\x72\x61\x63"
"\x65\x6c\x65\x66\x74\x6d\x69\x64\x62\x72\x61\x63\x65\x6c\x65\x66"
"\x74\x62\x74\x62\x72\x61\x63\x65\x65\x78\x61\x6e\x67\x6c\x65\x72"
"\x69\x67\x68\x74\x69\x6e\x74\x65\x67\x72\x61\x6c\x69\x6e\x74\x65"
"\x67\x72\x61\x6c\x74\x70\x69\x6e\x74\x65\x67\x72\x61\x6c\x65\x78"
"\x69\x6e\x74\x65\x67\x72\x61\x6c\x62\x74\x70\x61\x72\x65\x6e\x72"
"\x69\x67\x68\x74\x74\x70\x70\x61\x72\x65\x6e\x72\x69\x67\x68\x74"
"\x65\x78\x70\x61\x72\x65\x6e\x72\x69\x67\x68\x74\x62\x74\x62\x72"
"\x61\x63\x6b\x65\x74\x72\x69\x67\x68\x74\x74\x70\x62\x72\x61\x63"
"\x6b\x65\x74\x72\x69\x67\x68\x74\x65\x78\x62\x72\x61\x63\x6b\x65"
"\x74\x72\x69\x67\x68\x74\x62\x74\x62\x72\x61\x63\x65\x72\x69\x67"
"\x68\x74\x74\x70\x62\x72\x61\x63\x65\x72\x69\x67\x68\x74\x6d\x69"
"\x64\x62\x72\x61\x63\x65\x72\x69\x67\x68\x74\x62\x74\x32\x2e\x30"
"\x30\x55\x52\x57\x20\x53\x6f\x66\x74\x77\x61\x72\x65\x2c\x20\x43"
"\x6f\x70\x79\x72\x69\x67\x68\x74\x20\x32\x30\x31\x35\x20\x62\x79"
"\x20\x55\x52\x57\x43\x6f\x70\x79\x72\x69\x67\x68\x74\x20\x55\x52"
"\x57\x20\x53\x6f\x66\x74\x77\x61\x72\x65\x2c\x20\x43\x6f\x70\x79"
"\x72\x69\x67\x68\x74\x20\x32\x30\x31\x35\x20\x62\x79\x20\x55\x52"
"\x57\x53\x74\x61\x6e\x64\x61\x72\x64\x20\x53\x79\x6d\x62\x6f\x6c"
"\x73\x20\x50\x53\x00\x00\x01\x00\x01\x01\x01\x87\x00\x00\x04\x00"
"\x01\x88\x00\x00\x06\x01\x01\x89\x00\x00\x09\x01\x01\x8a\x00\x00"
"\x0c\x01\x00\xa6\x00\x00\x0f\x11\x01\x8b\x1a\x00\x3c\x00\x01\xa6"
"\x00\x00\x3e\x00\x01\xa7\x00\x00\x40\x00\x01\xa8\x0c\x00\x98\x00"
"\x01\xb5\x0c\x00\x5c\x02\x01\xc2\x05\x00\x63\x00\x01\xc8\x00\x00"
"\x65\x00\x01\xc9\x08\x00\xa1\x00\x00\x9c\x00\x01\xd2\x01\x00\xa8"
"\x00\x01\xd4\x01\x00\x74\x00\x00\x9f\x00\x01\xd6\x02\x00\x79\x00"
"\x01\xd9\x1a\x00\x97\x00\x01\xf4\x24\x01\x04\x20\x5e\x80\x00\xa0"
"\x4f\xf1\x0d\x00\xbf\x02\x00\x01\x00\x04\x00\x07\x00\x2f\x00\x58"
"\x00\xb8\x00\xd1\x01\x86\x02\x3b\x02\x8f\x02\xd5\x03\x1a\x04\x08"
"\x04\x0e\x04\x15\x04\x1f\x04\x28\x04\x38\x04\x7a\x04\xb6\x05\x0d"
"\x05\x72\x05\x93\x05\xe9\x06\x4a\x06\x6f\x06\xd7\x07\x39\x07\x4e"
"\x07\x65\x07\x82\x07\x97\x07\x9c\x07\xfc\x08\x2e\x08\x69\x08\xd0"
"\x09\x51\x09\x6b\x09\xab\x0a\x39\x0a\x54\x0a\x71\x0a\x80\x0b\x29"
"\x0b\x97\x0b\xc4\x0b\xf3\x0c\x38\x0c\x3f\x0c\x65\x0c\x72\x0c\xcc"
"\x0d\x09\x0d\x43\x0d\x8e\x0e\x06\x0e\x89\x0e\xd4\x0f\x67\x0f\xa0"
"\x0f\xc0\x0f\xd5\x0f\xf5\x10\x07\x10\x13\x10\x20\x10\x9d\x11\x1b"
"\x11\x92\x12\x09\x12\x93\x13\x0b\x13\x74\x13\xcd\x14\x13\x14\x77"
"\x14\xe9\x15\x59\x15\xc6\x16\x1b\x16\x5c\x16\xd1\x17\x4c\x17\xb2"
"\x17\xfd\x18\x52\x18\xc8\x19\x47\x19\xb2\x1a\x87\x1a\xfe\x1b\x89"
"\x1b\xe5\x1b\xf1\x1c\x4c\x1c\x7a\x1d\x1e\x1d\x9c\x1e\x03\x1e\x09"
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"\x22\xf1\xc8\xb9\xac\xcf\xad\x1e\x47\xad\xb9\x6a\xc8\x1b\xf1\xd9"
"\xf4\x0b\x88\xe0\xa0\xa6\xd1\x8f\x08\x8e\xa5\x0b\x06\xe6\x89\xae"
"\x6d\x99\x32\x08\xa5\x06\x81\xf7\x36\x05\x0b\x46\x0a\xa0\x46\x1f"
"\xa2\x0b\x1b\xa0\x8b\x8b\x70\xe6\x1f\x73\xda\x8f\x8a\xaa\x1b\x0b"
"\xfb\x2d\xfb\x55\xfb\x52\xf7\x2f\xfb\x2f\xf7\x52\x0b\xd3\x2f\xb6"
"\xad\x18\x68\xb8\x71\xab\x7a\x9f\x08\x0b\x1a\x4a\x7f\x4d\x78\x67"
"\x1e\x74\x7f\x72\x7c\x0b\x72\x9a\xa2\x7f\x1f\x78\xaf\x7f\xc9\xcc"
"\x1a\x0b\x15\x57\x5e\x76\x7f\x64\x1b\x78\x80\x8e\x0b\xf8\xa2\xc2"
"\x15\xfc\x85\x54\xf8\x85\x06\x0b\x60\x69\x18\xae\x5f\xa5\x6a\x9c"
"\x77\x08\x0b\x4f\x0a\xaa\xa4\x0b\xa5\x07\x64\x8d\x7b\x98\xa5\x1a"
"\x9b\x0b\xa8\xc4\xaa\x1f\x0e\x06\x45\x8f\x76\xa7\x8e\xdf\x08\x0b"
"\x06\x45\x8f\x76\xa6\x8e\xe0\x08\x0b\x8b\x89\x7a\x1f\x57\x88\x64"
"\x80\x0b\x6b\x72\x72\x6c\x6b\xa4\x72\xaa\x0b\x79\x08\x48\x5f\x61"
"\x3f\x3a\x1a\x0b"
;
const unsigned int _binary_StandardSymbolsPS_cff_size = sizeof(_binary_StandardSymbolsPS_cff) - 1;
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUDPF_FITZ_H
#define MUDPF_FITZ_H

#ifdef __cplusplus
extern "C" {
#endif

#include "mupdf/fitz/version.h"
#include "mupdf/fitz/config.h"
#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/output.h"
#include "mupdf/fitz/log.h"

#include "mupdf/fitz/crypt.h"
#include "mupdf/fitz/getopt.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/hash.h"
#include "mupdf/fitz/pool.h"
#include "mupdf/fitz/string-util.h"
#include "mupdf/fitz/tree.h"
#include "mupdf/fitz/bidi.h"
#include "mupdf/fitz/xml.h"

/* I/O */
#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/stream.h"
#include "mupdf/fitz/compress.h"
#include "mupdf/fitz/compressed-buffer.h"
#include "mupdf/fitz/filter.h"
#include "mupdf/fitz/archive.h"

/* Resources */
#include "mupdf/fitz/store.h"
#include "mupdf/fitz/color.h"
#include "mupdf/fitz/pixmap.h"
#include "mupdf/fitz/bitmap.h"
#include "mupdf/fitz/image.h"
#include "mupdf/fitz/shade.h"
#include "mupdf/fitz/font.h"
#include "mupdf/fitz/path.h"
#include "mupdf/fitz/text.h"
#include "mupdf/fitz/separation.h"
#include "mupdf/fitz/glyph.h"

#include "mupdf/fitz/device.h"
#include "mupdf/fitz/display-list.h"
#include "mupdf/fitz/structured-text.h"

#include "mupdf/fitz/transition.h"
#include "mupdf/fitz/glyph-cache.h"

/* Document */
#include "mupdf/fitz/link.h"
#include "mupdf/fitz/outline.h"
#include "mupdf/fitz/document.h"

#include "mupdf/fitz/util.h"

/* Output formats */
#include "mupdf/fitz/writer.h"
#include "mupdf/fitz/band-writer.h"
#include "mupdf/fitz/write-pixmap.h"
#include "mupdf/fitz/output-svg.h"

#include "mupdf/fitz/story.h"
#include "mupdf/fitz/story-writer.h"

#ifdef __cplusplus
}
#endif

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_ARCHIVE_H
#define MUPDF_FITZ_ARCHIVE_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/stream.h"
#include "mupdf/fitz/tree.h"

/* PUBLIC API */

/**
	fz_archive:

	fz_archive provides methods for accessing "archive" files.
	An archive file is a conceptual entity that contains multiple
	files, which can be counted, enumerated, and read.

	Implementations of fz_archive based upon directories, zip
	and tar files are included.
*/

typedef struct fz_archive fz_archive;

/**
	Open a zip or tar archive

	Open a file and identify its archive type based on the archive
	signature contained inside.

	filename: a path to a file as it would be given to open(2).
*/
fz_archive *fz_open_archive(fz_context *ctx, const char *filename);

/**
	Open zip or tar archive stream.

	Open an archive using a seekable stream object rather than
	opening a file or directory on disk.
*/
fz_archive *fz_open_archive_with_stream(fz_context *ctx, fz_stream *file);

/**
	Open a directory as if it was an archive.

	A special case where a directory is opened as if it was an
	archive.

	Note that for directories it is not possible to retrieve the
	number of entries or list the entries. It is however possible
	to check if the archive has a particular entry.

	path: a path to a directory as it would be given to opendir(3).
*/
fz_archive *fz_open_directory(fz_context *ctx, const char *path);


/**
	Determine if a given path is a directory.
*/
int fz_is_directory(fz_context *ctx, const char *path);

/**
	Drop a reference to an archive.

	When the last reference is dropped, this closes and releases
	any memory or filehandles associated with the archive.
*/
void fz_drop_archive(fz_context *ctx, fz_archive *arch);

/**
	Keep a reference to an archive.
*/
fz_archive *
fz_keep_archive(fz_context *ctx, fz_archive *arch);

/**
	Return a pointer to a string describing the format of the
	archive.

	The lifetime of the string is unspecified (in current
	implementations the string will persist until the archive
	is closed, but this is not guaranteed).
*/
const char *fz_archive_format(fz_context *ctx, fz_archive *arch);

/**
	Number of entries in archive.

	Will always return a value >= 0.

	May throw an exception if this type of archive cannot count the
	entries (such as a directory).
*/
int fz_count_archive_entries(fz_context *ctx, fz_archive *arch);

/**
	Get listed name of entry position idx.

	idx: Must be a value >= 0 < return value from
	fz_count_archive_entries. If not in range NULL will be
	returned.

	May throw an exception if this type of archive cannot list the
	entries (such as a directory).
*/
const char *fz_list_archive_entry(fz_context *ctx, fz_archive *arch, int idx);

/**
	Check if entry by given name exists.

	If named entry does not exist 0 will be returned, if it does
	exist 1 is returned.

	name: Entry name to look for, this must be an exact match to
	the entry name in the archive.
*/
int fz_has_archive_entry(fz_context *ctx, fz_archive *arch, const char *name);

/**
	Opens an archive entry as a stream.

	name: Entry name to look for, this must be an exact match to
	the entry name in the archive.

	Throws an exception if a matching entry cannot be found.
*/
fz_stream *fz_open_archive_entry(fz_context *ctx, fz_archive *arch, const char *name);

/**
	Reads all bytes in an archive entry
	into a buffer.

	name: Entry name to look for, this must be an exact match to
	the entry name in the archive.

	Throws an exception if a matching entry cannot be found.
*/
fz_buffer *fz_read_archive_entry(fz_context *ctx, fz_archive *arch, const char *name);

/**
	fz_archive: tar implementation
*/

/**
	Detect if stream object is a tar achieve.

	Assumes that the stream object is seekable.
*/
int fz_is_tar_archive(fz_context *ctx, fz_stream *file);

/**
	Open a tar archive file.

	An exception is throw if the file is not a tar archive as
	indicated by the presence of a tar signature.

	filename: a path to a tar archive file as it would be given to
	open(2).
*/
fz_archive *fz_open_tar_archive(fz_context *ctx, const char *filename);

/**
	Open a tar archive stream.

	Open an archive using a seekable stream object rather than
	opening a file or directory on disk.

	An exception is throw if the stream is not a tar archive as
	indicated by the presence of a tar signature.

*/
fz_archive *fz_open_tar_archive_with_stream(fz_context *ctx, fz_stream *file);

/**
	fz_archive: zip implementation
*/

/**
	Detect if stream object is a zip archive.

	Assumes that the stream object is seekable.
*/
int fz_is_zip_archive(fz_context *ctx, fz_stream *file);

/**
	Open a zip archive file.

	An exception is throw if the file is not a zip archive as
	indicated by the presence of a zip signature.

	filename: a path to a zip archive file as it would be given to
	open(2).
*/
fz_archive *fz_open_zip_archive(fz_context *ctx, const char *path);

/**
	Open a zip archive stream.

	Open an archive using a seekable stream object rather than
	opening a file or directory on disk.

	An exception is throw if the stream is not a zip archive as
	indicated by the presence of a zip signature.

*/
fz_archive *fz_open_zip_archive_with_stream(fz_context *ctx, fz_stream *file);

/**
	fz_zip_writer offers methods for creating and writing zip files.
	It can be seen as the reverse of the fz_archive zip
	implementation.
*/

typedef struct fz_zip_writer fz_zip_writer;

/**
	Create a new zip writer that writes to a given file.

	Open an archive using a seekable stream object rather than
	opening a file or directory on disk.
*/
fz_zip_writer *fz_new_zip_writer(fz_context *ctx, const char *filename);

/**
	Create a new zip writer that writes to a given output stream.

	Ownership of out passes in immediately upon calling this function.
	The caller should never drop the fz_output, even if this function throws
	an exception.
*/
fz_zip_writer *fz_new_zip_writer_with_output(fz_context *ctx, fz_output *out);


/**
	Given a buffer of data, (optionally) compress it, and add it to
	the zip file with the given name.
*/
void fz_write_zip_entry(fz_context *ctx, fz_zip_writer *zip, const char *name, fz_buffer *buf, int compress);

/**
	Close the zip file for writing.

	This flushes any pending data to the file. This can throw
	exceptions.
*/
void fz_close_zip_writer(fz_context *ctx, fz_zip_writer *zip);

/**
	Drop the reference to the zipfile.

	In common with other 'drop' methods, this will never throw an
	exception.
*/
void fz_drop_zip_writer(fz_context *ctx, fz_zip_writer *zip);

/**
	Create an archive that holds named buffers.

	tree can either be a preformed tree with fz_buffers as values,
	or it can be NULL for an empty tree.
*/
fz_archive *fz_new_tree_archive(fz_context *ctx, fz_tree *tree);

/**
	Add a named buffer to an existing tree archive.

	The tree will take a new reference to the buffer. Ownership
	is not transferred.
*/
void fz_tree_archive_add_buffer(fz_context *ctx, fz_archive *arch_, const char *name, fz_buffer *buf);

/**
	Add a named block of data to an existing tree archive.

	The data will be copied into a buffer, and so the caller
	may free it as soon as this returns.
*/
void fz_tree_archive_add_data(fz_context *ctx, fz_archive *arch_, const char *name, const void *data, size_t size);

/**
	Create a new multi archive (initially empty).
*/
fz_archive *fz_new_multi_archive(fz_context *ctx);

/**
	Add an archive to the set of archives handled by a multi
	archive.

	If path is NULL, then the archive contents will appear at the
	top level, otherwise, the archives contents will appear prefixed
	by path.
*/
void fz_mount_multi_archive(fz_context *ctx, fz_archive *arch_, fz_archive *sub, const char *path);

/**
	Implementation details: Subject to change.
*/

struct fz_archive
{
	int refs;

	fz_stream *file;
	const char *format;

	void (*drop_archive)(fz_context *ctx, fz_archive *arch);
	int (*count_entries)(fz_context *ctx, fz_archive *arch);
	const char *(*list_entry)(fz_context *ctx, fz_archive *arch, int idx);
	int (*has_entry)(fz_context *ctx, fz_archive *arch, const char *name);
	fz_buffer *(*read_entry)(fz_context *ctx, fz_archive *arch, const char *name);
	fz_stream *(*open_entry)(fz_context *ctx, fz_archive *arch, const char *name);
};

fz_archive *fz_new_archive_of_size(fz_context *ctx, fz_stream *file, int size);

#define fz_new_derived_archive(C,F,M) \
	((M*)Memento_label(fz_new_archive_of_size(C, F, sizeof(M)), #M))



#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_BAND_WRITER_H
#define MUPDF_FITZ_BAND_WRITER_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/output.h"
#include "mupdf/fitz/color.h"
#include "mupdf/fitz/separation.h"

/**
	fz_band_writer
*/
typedef struct fz_band_writer fz_band_writer;

/**
	Cause a band writer to write the header for
	a banded image with the given properties/dimensions etc. This
	also configures the bandwriter for the format of the data to be
	passed in future calls.

	w, h: Width and Height of the entire page.

	n: Number of components (including spots and alphas).

	alpha: Number of alpha components.

	xres, yres: X and Y resolutions in dpi.

	cs: Colorspace (NULL for bitmaps)

	seps: Separation details (or NULL).
*/
void fz_write_header(fz_context *ctx, fz_band_writer *writer, int w, int h, int n, int alpha, int xres, int yres, int pagenum, fz_colorspace *cs, fz_separations *seps);

/**
	Cause a band writer to write the next band
	of data for an image.

	stride: The byte offset from the first byte of the data
	for a pixel to the first byte of the data for the same pixel
	on the row below.

	band_height: The number of lines in this band.

	samples: Pointer to first byte of the data.
*/
void fz_write_band(fz_context *ctx, fz_band_writer *writer, int stride, int band_height, const unsigned char *samples);

/**
	Finishes up the output and closes the band writer. After this
	call no more headers or bands may be written.
*/
void fz_close_band_writer(fz_context *ctx, fz_band_writer *writer);

/**
	Drop the reference to the band writer, causing it to be
	destroyed.

	Never throws an exception.
*/
void fz_drop_band_writer(fz_context *ctx, fz_band_writer *writer);

/* Implementation details: subject to change. */

typedef void (fz_write_header_fn)(fz_context *ctx, fz_band_writer *writer, fz_colorspace *cs);
typedef void (fz_write_band_fn)(fz_context *ctx, fz_band_writer *writer, int stride, int band_start, int band_height, const unsigned char *samples);
typedef void (fz_write_trailer_fn)(fz_context *ctx, fz_band_writer *writer);
typedef void (fz_close_band_writer_fn)(fz_context *ctx, fz_band_writer *writer);
typedef void (fz_drop_band_writer_fn)(fz_context *ctx, fz_band_writer *writer);

struct fz_band_writer
{
	fz_drop_band_writer_fn *drop;
	fz_close_band_writer_fn *close;
	fz_write_header_fn *header;
	fz_write_band_fn *band;
	fz_write_trailer_fn *trailer;
	fz_output *out;
	int w;
	int h;
	int n;
	int s;
	int alpha;
	int xres;
	int yres;
	int pagenum;
	int line;
	fz_separations *seps;
};

fz_band_writer *fz_new_band_writer_of_size(fz_context *ctx, size_t size, fz_output *out);
#define fz_new_band_writer(C,M,O) ((M *)Memento_label(fz_new_band_writer_of_size(ctx, sizeof(M), O), #M))


#endif
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/**
	Bidirectional text processing.

	Derived from the SmartOffice code, which is itself derived
	from the example unicode standard code. Original copyright
	messages follow:

	Copyright (C) Picsel, 2004-2008. All Rights Reserved.

	Processes Unicode text by arranging the characters into an order
	suitable for display. E.g. Hebrew text will be arranged from
	right-to-left and any English within the text will remain in the
	left-to-right order.

	This is an implementation of the Unicode Bidirectional Algorithm
	which can be found here: http://www.unicode.org/reports/tr9/ and
	is based on the reference implementation found on Unicode.org.
*/

#ifndef FITZ_BIDI_H
#define FITZ_BIDI_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"

/* Implementation details: subject to change. */

typedef enum
{
	FZ_BIDI_LTR = 0,
	FZ_BIDI_RTL = 1,
	FZ_BIDI_NEUTRAL = 2
}
fz_bidi_direction;

typedef enum
{
	FZ_BIDI_CLASSIFY_WHITE_SPACE = 1,
	FZ_BIDI_REPLACE_TAB = 2
}
fz_bidi_flags;

/**
	Prototype for callback function supplied to fz_bidi_fragment_text.

	@param	fragment	first character in fragment
	@param	fragmentLen	number of characters in fragment
	@param	bidiLevel	The bidirectional level for this text.
				The bottom bit will be set iff block
				should concatenate with other blocks as
				right-to-left
	@param	script		the script in use for this fragment (other
				than common or inherited)
	@param	arg		data from caller of Bidi_fragmentText
*/
typedef void (fz_bidi_fragment_fn)(const uint32_t *fragment,
					size_t fragmentLen,
					int bidiLevel,
					int script,
					void *arg);

/**
	Partitions the given Unicode sequence into one or more
	unidirectional fragments and invokes the given callback
	function for each fragment.

	For example, if directionality of text is:
			0123456789
			rrlllrrrrr,
	we'll invoke callback with:
			&text[0], length == 2
			&text[2], length == 3
			&text[5], length == 5

	@param[in] text	start of Unicode sequence
	@param[in] textlen   number of Unicodes to analyse
	@param[in] baseDir   direction of paragraph (specify FZ_BIDI_NEUTRAL to force auto-detection)
	@param[in] callback  function to be called for each fragment
	@param[in] arg	data to be passed to the callback function
	@param[in] flags     flags to control operation (see fz_bidi_flags above)
*/
void fz_bidi_fragment_text(fz_context *ctx,
			const uint32_t *text,
			size_t textlen,
			fz_bidi_direction *baseDir,
			fz_bidi_fragment_fn *callback,
			void *arg,
			int flags);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_BITMAP_H
#define MUPDF_FITZ_BITMAP_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/pixmap.h"

/**
	Bitmaps have 1 bit per component. Only used for creating
	halftoned versions of contone buffers, and saving out. Samples
	are stored msb first, akin to pbms.

	The internals of this struct are considered implementation
	details and subject to change. Where possible, accessor
	functions should be used in preference.
*/
typedef struct
{
	int refs;
	int w, h, stride, n;
	int xres, yres;
	unsigned char *samples;
} fz_bitmap;

/**
	Take an additional reference to the bitmap. The same pointer
	is returned.

	Never throws exceptions.
*/
fz_bitmap *fz_keep_bitmap(fz_context *ctx, fz_bitmap *bit);

/**
	Drop a reference to the bitmap. When the reference count reaches
	zero, the bitmap will be destroyed.

	Never throws exceptions.
*/
void fz_drop_bitmap(fz_context *ctx, fz_bitmap *bit);

/**
	A halftone is a set of threshold tiles, one per component. Each
	threshold tile is a pixmap, possibly of varying sizes and
	phases. Currently, we only provide one 'default' halftone tile
	for operating on 1 component plus alpha pixmaps (where the alpha
	is ignored). This is signified by a fz_halftone pointer to NULL.
*/
typedef struct fz_halftone fz_halftone;

/**
	Make a bitmap from a pixmap and a halftone.

	pix: The pixmap to generate from. Currently must be a single
	color component with no alpha.

	ht: The halftone to use. NULL implies the default halftone.

	Returns the resultant bitmap. Throws exceptions in the case of
	failure to allocate.
*/
fz_bitmap *fz_new_bitmap_from_pixmap(fz_context *ctx, fz_pixmap *pix, fz_halftone *ht);

/**
	Make a bitmap from a pixmap and a
	halftone, allowing for the position of the pixmap within an
	overall banded rendering.

	pix: The pixmap to generate from. Currently must be a single
	color component with no alpha.

	ht: The halftone to use. NULL implies the default halftone.

	band_start: Vertical offset within the overall banded rendering
	(in pixels)

	Returns the resultant bitmap. Throws exceptions in the case of
	failure to allocate.
*/
fz_bitmap *fz_new_bitmap_from_pixmap_band(fz_context *ctx, fz_pixmap *pix, fz_halftone *ht, int band_start);

/**
	Create a new bitmap.

	w, h: Width and Height for the bitmap

	n: Number of color components (assumed to be a divisor of 8)

	xres, yres: X and Y resolutions (in pixels per inch).

	Returns pointer to created bitmap structure. The bitmap
	data is uninitialised.
*/
fz_bitmap *fz_new_bitmap(fz_context *ctx, int w, int h, int n, int xres, int yres);

/**
	Retrieve details of a given bitmap.

	bitmap: The bitmap to query.

	w: Pointer to storage to retrieve width (or NULL).

	h: Pointer to storage to retrieve height (or NULL).

	n: Pointer to storage to retrieve number of color components (or
	NULL).

	stride: Pointer to storage to retrieve bitmap stride (or NULL).
*/
void fz_bitmap_details(fz_bitmap *bitmap, int *w, int *h, int *n, int *stride);

/**
	Set the entire bitmap to 0.

	Never throws exceptions.
*/
void fz_clear_bitmap(fz_context *ctx, fz_bitmap *bit);

/**
	Create a 'default' halftone structure
	for the given number of components.

	num_comps: The number of components to use.

	Returns a simple default halftone. The default halftone uses
	the same halftone tile for each plane, which may not be ideal
	for all purposes.
*/
fz_halftone *fz_default_halftone(fz_context *ctx, int num_comps);

/**
	Take an additional reference to the halftone. The same pointer
	is returned.

	Never throws exceptions.
*/
fz_halftone *fz_keep_halftone(fz_context *ctx, fz_halftone *half);

/**
	Drop a reference to the halftone. When the reference count
	reaches zero, the halftone is destroyed.

	Never throws exceptions.
*/
void fz_drop_halftone(fz_context *ctx, fz_halftone *ht);

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
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//
// MuPDF is free software: you can redistribute it and/or modify it under the
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// Software Foundation, either version 3 of the License, or (at your option)
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// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
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// details.
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#ifndef MUPDF_FITZ_BUFFER_H
#define MUPDF_FITZ_BUFFER_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"

/**
	fz_buffer is a wrapper around a dynamically allocated array of
	bytes.

	Buffers have a capacity (the number of bytes storage immediately
	available) and a current size.

	The contents of the structure are considered implementation
	details and are subject to change. Users should use the accessor
	functions in preference.
*/
typedef struct
{
	int refs;
	unsigned char *data;
	size_t cap, len;
	int unused_bits;
	int shared;
} fz_buffer;

/**
	Take an additional reference to the buffer. The same pointer
	is returned.

	Never throws exceptions.
*/
fz_buffer *fz_keep_buffer(fz_context *ctx, fz_buffer *buf);

/**
	Drop a reference to the buffer. When the reference count reaches
	zero, the buffer is destroyed.

	Never throws exceptions.
*/
void fz_drop_buffer(fz_context *ctx, fz_buffer *buf);

/**
	Retrieve internal memory of buffer.

	datap: Output parameter that will be pointed to the data.

	Returns the current size of the data in bytes.
*/
size_t fz_buffer_storage(fz_context *ctx, fz_buffer *buf, unsigned char **datap);

/**
	Ensure that a buffer's data ends in a
	0 byte, and return a pointer to it.
*/
const char *fz_string_from_buffer(fz_context *ctx, fz_buffer *buf);

fz_buffer *fz_new_buffer(fz_context *ctx, size_t capacity);

/**
	Create a new buffer with existing data.

	data: Pointer to existing data.
	size: Size of existing data.

	Takes ownership of data. Does not make a copy. Calls fz_free on
	the data when the buffer is deallocated. Do not use 'data' after
	passing to this function.

	Returns pointer to new buffer. Throws exception on allocation
	failure.
*/
fz_buffer *fz_new_buffer_from_data(fz_context *ctx, unsigned char *data, size_t size);

/**
	Like fz_new_buffer, but does not take ownership.
*/
fz_buffer *fz_new_buffer_from_shared_data(fz_context *ctx, const unsigned char *data, size_t size);

/**
	Create a new buffer containing a copy of the passed data.
*/
fz_buffer *fz_new_buffer_from_copied_data(fz_context *ctx, const unsigned char *data, size_t size);

/**
	Create a new buffer with data decoded from a base64 input string.
*/
fz_buffer *fz_new_buffer_from_base64(fz_context *ctx, const char *data, size_t size);

/**
	Ensure that a buffer has a given capacity,
	truncating data if required.

	capacity: The desired capacity for the buffer. If the current
	size of the buffer contents is smaller than capacity, it is
	truncated.
*/
void fz_resize_buffer(fz_context *ctx, fz_buffer *buf, size_t capacity);

/**
	Make some space within a buffer (i.e. ensure that
	capacity > size).
*/
void fz_grow_buffer(fz_context *ctx, fz_buffer *buf);

/**
	Trim wasted capacity from a buffer by resizing internal memory.
*/
void fz_trim_buffer(fz_context *ctx, fz_buffer *buf);

/**
	Empties the buffer. Storage is not freed, but is held ready
	to be reused as the buffer is refilled.

	Never throws exceptions.
*/
void fz_clear_buffer(fz_context *ctx, fz_buffer *buf);

/**
	Append the contents of the source buffer onto the end of the
	destination buffer, extending automatically as required.

	Ownership of buffers does not change.
*/
void fz_append_buffer(fz_context *ctx, fz_buffer *destination, fz_buffer *source);

/**
	Write a base64 encoded data block, optionally with periodic newlines.
*/
void fz_append_base64(fz_context *ctx, fz_buffer *out, const unsigned char *data, size_t size, int newline);

/**
	Append a base64 encoded fz_buffer, optionally with periodic newlines.
*/
void fz_append_base64_buffer(fz_context *ctx, fz_buffer *out, fz_buffer *data, int newline);

/**
	fz_append_*: Append data to a buffer.

	The buffer will automatically grow as required.
*/
void fz_append_data(fz_context *ctx, fz_buffer *buf, const void *data, size_t len);
void fz_append_string(fz_context *ctx, fz_buffer *buf, const char *data);
void fz_append_byte(fz_context *ctx, fz_buffer *buf, int c);
void fz_append_rune(fz_context *ctx, fz_buffer *buf, int c);
void fz_append_int32_le(fz_context *ctx, fz_buffer *buf, int x);
void fz_append_int16_le(fz_context *ctx, fz_buffer *buf, int x);
void fz_append_int32_be(fz_context *ctx, fz_buffer *buf, int x);
void fz_append_int16_be(fz_context *ctx, fz_buffer *buf, int x);
void fz_append_bits(fz_context *ctx, fz_buffer *buf, int value, int count);
void fz_append_bits_pad(fz_context *ctx, fz_buffer *buf);

/**
	fz_append_pdf_string: Append a string with PDF syntax quotes and
	escapes.

	The buffer will automatically grow as required.
*/
void fz_append_pdf_string(fz_context *ctx, fz_buffer *buffer, const char *text);

/**
	fz_append_printf: Format and append data to buffer using
	printf-like formatting (see fz_vsnprintf).

	The buffer will automatically grow as required.
*/
void fz_append_printf(fz_context *ctx, fz_buffer *buffer, const char *fmt, ...);

/**
	fz_append_vprintf: Format and append data to buffer using
	printf-like formatting with varargs (see fz_vsnprintf).
*/
void fz_append_vprintf(fz_context *ctx, fz_buffer *buffer, const char *fmt, va_list args);

/**
	Zero-terminate buffer in order to use as a C string.

	This byte is invisible and does not affect the length of the
	buffer as returned by fz_buffer_storage. The zero byte is
	written *after* the data, and subsequent writes will overwrite
	the terminating byte.

	Subsequent changes to the size of the buffer (such as by
	fz_buffer_trim, fz_buffer_grow, fz_resize_buffer, etc) may
	invalidate this.
*/
void fz_terminate_buffer(fz_context *ctx, fz_buffer *buf);

/**
	Create an MD5 digest from buffer contents.

	Never throws exceptions.
*/
void fz_md5_buffer(fz_context *ctx, fz_buffer *buffer, unsigned char digest[16]);

/**
	Take ownership of buffer contents.

	Performs the same task as fz_buffer_storage, but ownership of
	the data buffer returns with this call. The buffer is left
	empty.

	Note: Bad things may happen if this is called on a buffer with
	multiple references that is being used from multiple threads.

	data: Pointer to place to retrieve data pointer.

	Returns length of stream.
*/
size_t fz_buffer_extract(fz_context *ctx, fz_buffer *buf, unsigned char **data);

#endif
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//
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#ifndef MUPDF_FITZ_COLOR_H
#define MUPDF_FITZ_COLOR_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/store.h"

#if FZ_ENABLE_ICC
/**
	Opaque type for an ICC Profile.
*/
typedef struct fz_icc_profile fz_icc_profile;
#endif

/**
	Describes a given colorspace.
*/
typedef struct fz_colorspace fz_colorspace;

/**
	Pixmaps represent a set of pixels for a 2 dimensional region of
	a plane. Each pixel has n components per pixel. The components
	are in the order process-components, spot-colors, alpha, where
	there can be 0 of any of those types. The data is in
	premultiplied alpha when rendering, but non-premultiplied for
	colorspace conversions and rescaling.
*/
typedef struct fz_pixmap fz_pixmap;

/* Color handling parameters: rendering intent, overprint, etc. */

enum
{
	/* Same order as needed by lcms */
	FZ_RI_PERCEPTUAL,
	FZ_RI_RELATIVE_COLORIMETRIC,
	FZ_RI_SATURATION,
	FZ_RI_ABSOLUTE_COLORIMETRIC,
};

typedef struct
{
	uint8_t ri;	/* rendering intent */
	uint8_t bp;	/* black point compensation */
	uint8_t op;	/* overprinting */
	uint8_t opm;	/* overprint mode */
}  fz_color_params;

FZ_DATA extern const fz_color_params fz_default_color_params;

/**
	Map from (case sensitive) rendering intent string to enumeration
	value.
*/
int fz_lookup_rendering_intent(const char *name);

/**
	Map from enumerated rendering intent to string.

	The returned string is static and therefore must not be freed.
*/
const char *fz_rendering_intent_name(int ri);

/**
	The maximum number of colorants available in any given
	color/colorspace (not including alpha).

	Changing this value will alter the amount of memory being used
	(both stack and heap space), but not hugely. Speed should
	(largely) be determined by the number of colors actually used.
*/
enum { FZ_MAX_COLORS = 32 };

enum fz_colorspace_type
{
	FZ_COLORSPACE_NONE,
	FZ_COLORSPACE_GRAY,
	FZ_COLORSPACE_RGB,
	FZ_COLORSPACE_BGR,
	FZ_COLORSPACE_CMYK,
	FZ_COLORSPACE_LAB,
	FZ_COLORSPACE_INDEXED,
	FZ_COLORSPACE_SEPARATION,
};

enum
{
	FZ_COLORSPACE_IS_DEVICE = 1,
	FZ_COLORSPACE_IS_ICC = 2,
	FZ_COLORSPACE_HAS_CMYK = 4,
	FZ_COLORSPACE_HAS_SPOTS = 8,
	FZ_COLORSPACE_HAS_CMYK_AND_SPOTS = 4|8,
};

/**
	Creates a new colorspace instance and returns a reference.

	No internal checking is done that the colorspace type (e.g.
	CMYK) matches with the flags (e.g. FZ_COLORSPACE_HAS_CMYK) or
	colorant count (n) or name.

	The reference should be dropped when it is finished with.

	Colorspaces are immutable once created (with the exception of
	setting up colorant names for separation spaces).
*/
fz_colorspace *fz_new_colorspace(fz_context *ctx, enum fz_colorspace_type type, int flags, int n, const char *name);

/**
	Increment the reference count for the colorspace.

	Returns the same pointer. Never throws an exception.
*/
fz_colorspace *fz_keep_colorspace(fz_context *ctx, fz_colorspace *colorspace);

/**
	Drops a reference to the colorspace.

	When the reference count reaches zero, the colorspace is
	destroyed.
*/
void fz_drop_colorspace(fz_context *ctx, fz_colorspace *colorspace);

/**
	Create an indexed colorspace.

	The supplied lookup table is high palette entries long. Each
	entry is n bytes long, where n is given by the number of
	colorants in the base colorspace, one byte per colorant.

	Ownership of lookup is passed it; it will be freed on
	destruction, so must be heap allocated.

	The colorspace will keep an additional reference to the base
	colorspace that will be dropped on destruction.

	The returned reference should be dropped when it is finished
	with.

	Colorspaces are immutable once created.
*/
fz_colorspace *fz_new_indexed_colorspace(fz_context *ctx, fz_colorspace *base, int high, unsigned char *lookup);

/**
	Create a colorspace from an ICC profile supplied in buf.

	Limited checking is done to ensure that the colorspace type is
	appropriate for the supplied ICC profile.

	An additional reference is taken to buf, which will be dropped
	on destruction. Ownership is NOT passed in.

	The returned reference should be dropped when it is finished
	with.

	Colorspaces are immutable once created.
*/
fz_colorspace *fz_new_icc_colorspace(fz_context *ctx, enum fz_colorspace_type type, int flags, const char *name, fz_buffer *buf);


/**
	Create a calibrated gray colorspace.

	The returned reference should be dropped when it is finished
	with.

	Colorspaces are immutable once created.
*/
fz_colorspace *fz_new_cal_gray_colorspace(fz_context *ctx, float wp[3], float bp[3], float gamma);

/**
	Create a calibrated rgb colorspace.

	The returned reference should be dropped when it is finished
	with.

	Colorspaces are immutable once created.
*/
fz_colorspace *fz_new_cal_rgb_colorspace(fz_context *ctx, float wp[3], float bp[3], float gamma[3], float matrix[9]);

/**
	Query the type of colorspace.
*/
enum fz_colorspace_type fz_colorspace_type(fz_context *ctx, fz_colorspace *cs);

/**
	Query the name of a colorspace.

	The returned string has the same lifespan as the colorspace
	does. Caller should not free it.
*/
const char *fz_colorspace_name(fz_context *ctx, fz_colorspace *cs);

/**
	Query the number of colorants in a colorspace.
*/
int fz_colorspace_n(fz_context *ctx, fz_colorspace *cs);

/**
	True for CMYK, Separation and DeviceN colorspaces.
*/
int fz_colorspace_is_subtractive(fz_context *ctx, fz_colorspace *cs);

/**
	True if DeviceN color space has only colorants from the CMYK set.
*/
int fz_colorspace_device_n_has_only_cmyk(fz_context *ctx, fz_colorspace *cs);

/**
	True if DeviceN color space has cyan magenta yellow or black as
	one of its colorants.
*/
int fz_colorspace_device_n_has_cmyk(fz_context *ctx, fz_colorspace *cs);

/**
	Tests for particular types of colorspaces
*/
int fz_colorspace_is_gray(fz_context *ctx, fz_colorspace *cs);
int fz_colorspace_is_rgb(fz_context *ctx, fz_colorspace *cs);
int fz_colorspace_is_cmyk(fz_context *ctx, fz_colorspace *cs);
int fz_colorspace_is_lab(fz_context *ctx, fz_colorspace *cs);
int fz_colorspace_is_indexed(fz_context *ctx, fz_colorspace *cs);
int fz_colorspace_is_device_n(fz_context *ctx, fz_colorspace *cs);
int fz_colorspace_is_device(fz_context *ctx, fz_colorspace *cs);
int fz_colorspace_is_device_gray(fz_context *ctx, fz_colorspace *cs);
int fz_colorspace_is_device_cmyk(fz_context *ctx, fz_colorspace *cs);
int fz_colorspace_is_lab_icc(fz_context *ctx, fz_colorspace *cs);

/**
	Check to see that a colorspace is appropriate to be used as
	a blending space (i.e. only grey, rgb or cmyk).
*/
int fz_is_valid_blend_colorspace(fz_context *ctx, fz_colorspace *cs);

/**
	Retrieve global default colorspaces.

	These return borrowed references that should not be dropped,
	unless they are kept first.
*/
fz_colorspace *fz_device_gray(fz_context *ctx);
fz_colorspace *fz_device_rgb(fz_context *ctx);
fz_colorspace *fz_device_bgr(fz_context *ctx);
fz_colorspace *fz_device_cmyk(fz_context *ctx);
fz_colorspace *fz_device_lab(fz_context *ctx);

/**
	Assign a name for a given colorant in a colorspace.

	Used while initially setting up a colorspace. The string is
	copied into local storage, so need not be retained by the
	caller.
*/
void fz_colorspace_name_colorant(fz_context *ctx, fz_colorspace *cs, int n, const char *name);

/**
	Retrieve a the name for a colorant.

	Returns a pointer with the same lifespan as the colorspace.
*/
const char *fz_colorspace_colorant(fz_context *ctx, fz_colorspace *cs, int n);

/* Color conversion */

/**
	Clamp the samples in a color to the correct ranges for a
	given colorspace.
*/
void fz_clamp_color(fz_context *ctx, fz_colorspace *cs, const float *in, float *out);

/**
	Convert color values sv from colorspace ss into colorvalues dv
	for colorspace ds, via an optional intervening space is,
	respecting the given color_params.
*/
void fz_convert_color(fz_context *ctx, fz_colorspace *ss, const float *sv, fz_colorspace *ds, float *dv, fz_colorspace *is, fz_color_params params);

/* Default (fallback) colorspace handling */

/**
	Structure to hold default colorspaces.
*/
typedef struct
{
	int refs;
	fz_colorspace *gray;
	fz_colorspace *rgb;
	fz_colorspace *cmyk;
	fz_colorspace *oi;
}  fz_default_colorspaces;

/**
	Create a new default colorspace structure with values inherited
	from the context, and return a reference to it.

	These can be overridden using fz_set_default_xxxx.

	These should not be overridden while more than one caller has
	the reference for fear of race conditions.

	The caller should drop this reference once finished with it.
*/
fz_default_colorspaces *fz_new_default_colorspaces(fz_context *ctx);

/**
	Keep an additional reference to the default colorspaces
	structure.

	Never throws exceptions.
*/
fz_default_colorspaces* fz_keep_default_colorspaces(fz_context *ctx, fz_default_colorspaces *default_cs);

/**
	Drop a reference to the default colorspaces structure. When the
	reference count reaches 0, the references it holds internally
	to the underlying colorspaces will be dropped, and the structure
	will be destroyed.

	Never throws exceptions.
*/
void fz_drop_default_colorspaces(fz_context *ctx, fz_default_colorspaces *default_cs);

/**
	Returns a reference to a newly cloned default colorspaces
	structure.

	The new clone may safely be altered without fear of race
	conditions as the caller is the only reference holder.
*/
fz_default_colorspaces *fz_clone_default_colorspaces(fz_context *ctx, fz_default_colorspaces *base);

/**
	Retrieve default colorspaces (typically page local).

	If default_cs is non NULL, the default is retrieved from there,
	otherwise the global default is retrieved.

	These return borrowed references that should not be dropped,
	unless they are kept first.
*/
fz_colorspace *fz_default_gray(fz_context *ctx, const fz_default_colorspaces *default_cs);
fz_colorspace *fz_default_rgb(fz_context *ctx, const fz_default_colorspaces *default_cs);
fz_colorspace *fz_default_cmyk(fz_context *ctx, const fz_default_colorspaces *default_cs);
fz_colorspace *fz_default_output_intent(fz_context *ctx, const fz_default_colorspaces *default_cs);

/**
	Set new defaults within the default colorspace structure.

	New references are taken to the new default, and references to
	the old defaults dropped.

	Never throws exceptions.
*/
void fz_set_default_gray(fz_context *ctx, fz_default_colorspaces *default_cs, fz_colorspace *cs);
void fz_set_default_rgb(fz_context *ctx, fz_default_colorspaces *default_cs, fz_colorspace *cs);
void fz_set_default_cmyk(fz_context *ctx, fz_default_colorspaces *default_cs, fz_colorspace *cs);
void fz_set_default_output_intent(fz_context *ctx, fz_default_colorspaces *default_cs, fz_colorspace *cs);

/* Implementation details: subject to change. */

struct fz_colorspace
{
	fz_key_storable key_storable;
	enum fz_colorspace_type type;
	int flags;
	int n;
	char *name;
	union {
#if FZ_ENABLE_ICC
		struct {
			fz_buffer *buffer;
			unsigned char md5[16];
			fz_icc_profile *profile;
		} icc;
#endif
		struct {
			fz_colorspace *base;
			int high;
			unsigned char *lookup;
		} indexed;
		struct {
			fz_colorspace *base;
			void (*eval)(fz_context *ctx, void *tint, const float *s, int sn, float *d, int dn);
			void (*drop)(fz_context *ctx, void *tint);
			void *tint;
			char *colorant[FZ_MAX_COLORS];
		} separation;
	} u;
};

void fz_drop_colorspace_imp(fz_context *ctx, fz_storable *cs_);

#endif
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#ifndef MUPDF_FITZ_COMPRESS_H
#define MUPDF_FITZ_COMPRESS_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/buffer.h"

typedef enum
{
	FZ_DEFLATE_NONE = 0,
	FZ_DEFLATE_BEST_SPEED = 1,
	FZ_DEFLATE_BEST = 9,
	FZ_DEFLATE_DEFAULT = -1
} fz_deflate_level;

/**
	Returns the upper bound on the
	size of flated data of length size.
 */
size_t fz_deflate_bound(fz_context *ctx, size_t size);

/**
	Compress source_length bytes of data starting
	at source, into a buffer of length *destLen, starting at dest.
	*compressed_length will be updated on exit to contain the size
	actually used.
 */
void fz_deflate(fz_context *ctx, unsigned char *dest, size_t *compressed_length, const unsigned char *source, size_t source_length, fz_deflate_level level);

/**
	Compress source_length bytes of data starting
	at source, into a new memory block malloced for that purpose.
	*compressed_length is updated on exit to contain the size used.
	Ownership of the block is returned from this function, and the
	caller is therefore responsible for freeing it. The block may be
	considerably larger than is actually required. The caller is
	free to fz_realloc it down if it wants to.
*/
unsigned char *fz_new_deflated_data(fz_context *ctx, size_t *compressed_length, const unsigned char *source, size_t source_length, fz_deflate_level level);

/**
	Compress the contents of a fz_buffer into a
	new block malloced for that purpose. *compressed_length is
	updated on exit to contain the size used. Ownership of the block
	is returned from this function, and the caller is therefore
	responsible for freeing it. The block may be considerably larger
	than is actually required. The caller is free to fz_realloc it
	down if it wants to.
*/
unsigned char *fz_new_deflated_data_from_buffer(fz_context *ctx, size_t *compressed_length, fz_buffer *buffer, fz_deflate_level level);

/**
	Compress bitmap data as CCITT Group 3 1D fax image.
	Creates a stream assuming the default PDF parameters,
	except the number of columns.
*/
fz_buffer *fz_compress_ccitt_fax_g3(fz_context *ctx, const unsigned char *data, int columns, int rows);

/**
	Compress bitmap data as CCITT Group 4 2D fax image.
	Creates a stream assuming the default PDF parameters, except
	K=-1 and the number of columns.
*/
fz_buffer *fz_compress_ccitt_fax_g4(fz_context *ctx, const unsigned char *data, int columns, int rows);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/compressed-buffer.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_COMPRESSED_BUFFER_H
#define MUPDF_FITZ_COMPRESSED_BUFFER_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/stream.h"
#include "mupdf/fitz/filter.h"

/**
	Compression parameters used for buffers of compressed data;
	typically for the source data for images.
*/
typedef struct
{
	int type;
	union {
		struct {
			int color_transform; /* Use -1 for unset */
		} jpeg;
		struct {
			int smask_in_data;
		} jpx;
		struct {
			fz_jbig2_globals *globals;
			int embedded;
		} jbig2;
		struct {
			int columns;
			int rows;
			int k;
			int end_of_line;
			int encoded_byte_align;
			int end_of_block;
			int black_is_1;
			int damaged_rows_before_error;
		} fax;
		struct
		{
			int columns;
			int colors;
			int predictor;
			int bpc;
		}
		flate;
		struct
		{
			int columns;
			int colors;
			int predictor;
			int bpc;
			int early_change;
		} lzw;
	} u;
} fz_compression_params;

/**
	Buffers of compressed data; typically for the source data
	for images.
*/
typedef struct
{
	fz_compression_params params;
	fz_buffer *buffer;
} fz_compressed_buffer;

/**
	Return the storage size used for a buffer and its data.
	Used in implementing store handling.

	Never throws exceptions.
*/
size_t fz_compressed_buffer_size(fz_compressed_buffer *buffer);

/**
	Open a stream to read the decompressed version of a buffer.
*/
fz_stream *fz_open_compressed_buffer(fz_context *ctx, fz_compressed_buffer *);

/**
	Open a stream to read the decompressed version of a buffer,
	with optional log2 subsampling.

	l2factor = NULL for no subsampling, or a pointer to an integer
	containing the maximum log2 subsample factor acceptable (0 =
	none, 1 = halve dimensions, 2 = quarter dimensions etc). If
	non-NULL, then *l2factor will be updated on exit with the actual
	log2 subsample factor achieved.
*/
fz_stream *fz_open_image_decomp_stream_from_buffer(fz_context *ctx, fz_compressed_buffer *, int *l2factor);

/**
	Open a stream to read the decompressed version of another stream
	with optional log2 subsampling.
*/
fz_stream *fz_open_image_decomp_stream(fz_context *ctx, fz_stream *, fz_compression_params *, int *l2factor);

/**
	Recognise image format strings in the first 8 bytes from image
	data.
*/
int fz_recognize_image_format(fz_context *ctx, unsigned char p[8]);

enum
{
	FZ_IMAGE_UNKNOWN = 0,

	/* Uncompressed samples */
	FZ_IMAGE_RAW,

	/* Compressed samples */
	FZ_IMAGE_FAX,
	FZ_IMAGE_FLATE,
	FZ_IMAGE_LZW,
	FZ_IMAGE_RLD,

	/* Full image formats */
	FZ_IMAGE_BMP,
	FZ_IMAGE_GIF,
	FZ_IMAGE_JBIG2,
	FZ_IMAGE_JPEG,
	FZ_IMAGE_JPX,
	FZ_IMAGE_JXR,
	FZ_IMAGE_PNG,
	FZ_IMAGE_PNM,
	FZ_IMAGE_TIFF,
};

/**
	Drop a reference to a compressed buffer. Destroys the buffer
	and frees any storage/other references held by it.

	Never throws exceptions.
*/
void fz_drop_compressed_buffer(fz_context *ctx, fz_compressed_buffer *buf);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef FZ_CONFIG_H

#define FZ_CONFIG_H

/**
	Enable the following for spot (and hence overprint/overprint
	simulation) capable rendering. This forces FZ_PLOTTERS_N on.
*/
/* #define FZ_ENABLE_SPOT_RENDERING 1 */

/**
	Choose which plotters we need.
	By default we build all the plotters in. To avoid building
	plotters in that aren't needed, define the unwanted
	FZ_PLOTTERS_... define to 0.
*/
/* #define FZ_PLOTTERS_G 1 */
/* #define FZ_PLOTTERS_RGB 1 */
/* #define FZ_PLOTTERS_CMYK 1 */
/* #define FZ_PLOTTERS_N 1 */

/**
	Choose which document agents to include.
	By default all are enabled. To avoid building unwanted
	ones, define FZ_ENABLE_... to 0.
*/
/* #define FZ_ENABLE_PDF 1 */
/* #define FZ_ENABLE_XPS 1 */
/* #define FZ_ENABLE_SVG 1 */
/* #define FZ_ENABLE_CBZ 1 */
/* #define FZ_ENABLE_IMG 1 */
/* #define FZ_ENABLE_HTML 1 */
/* #define FZ_ENABLE_EPUB 1 */

/**
	Choose which document writers to include.
	By default all are enabled. To avoid building unwanted
	ones, define FZ_ENABLE_..._OUTPUT to 0.
*/
/* #define FZ_ENABLE_OCR_OUTPUT 1 */
/* #define FZ_ENABLE_DOCX_OUTPUT 1 */
/* #define FZ_ENABLE_ODT_OUTPUT 1 */

/**
	Choose whether to enable ICC color profiles.
*/
/* #define FZ_ENABLE_ICC 1 */

/**
	Choose whether to enable JPEG2000 decoding.
	By default, it is enabled, but due to frequent security
	issues with the third party libraries we support disabling
	it with this flag.
*/
/* #define FZ_ENABLE_JPX 1 */

/**
	Choose whether to enable JavaScript.
	By default JavaScript is enabled both for mutool and PDF
	interactivity.
*/
/* #define FZ_ENABLE_JS 1 */

/**
	Choose which fonts to include.
	By default we include the base 14 PDF fonts,
	DroidSansFallback from Android for CJK, and
	Charis SIL from SIL for epub/html.
	Enable the following defines to AVOID including
	unwanted fonts.
*/
/* To avoid all noto fonts except CJK, enable: */
/* #define TOFU */

/* To skip the CJK font, enable: (this implicitly enables TOFU_CJK_EXT
 * and TOFU_CJK_LANG) */
/* #define TOFU_CJK */

/* To skip CJK Extension A, enable: (this implicitly enables
 * TOFU_CJK_LANG) */
/* #define TOFU_CJK_EXT */

/* To skip CJK language specific fonts, enable: */
/* #define TOFU_CJK_LANG */

/* To skip the Emoji font, enable: */
/* #define TOFU_EMOJI */

/* To skip the ancient/historic scripts, enable: */
/* #define TOFU_HISTORIC */

/* To skip the symbol font, enable: */
/* #define TOFU_SYMBOL */

/* To skip the SIL fonts, enable: */
/* #define TOFU_SIL */

/* To skip the Base14 fonts, enable: */
/* #define TOFU_BASE14 */
/* (You probably really don't want to do that except for measurement
 * purposes!) */

/* ---------- DO NOT EDIT ANYTHING UNDER THIS LINE ---------- */

#ifndef FZ_ENABLE_SPOT_RENDERING
#define FZ_ENABLE_SPOT_RENDERING 1
#endif

#if FZ_ENABLE_SPOT_RENDERING
#undef FZ_PLOTTERS_N
#define FZ_PLOTTERS_N 1
#endif /* FZ_ENABLE_SPOT_RENDERING */

#ifndef FZ_PLOTTERS_G
#define FZ_PLOTTERS_G 1
#endif /* FZ_PLOTTERS_G */

#ifndef FZ_PLOTTERS_RGB
#define FZ_PLOTTERS_RGB 1
#endif /* FZ_PLOTTERS_RGB */

#ifndef FZ_PLOTTERS_CMYK
#define FZ_PLOTTERS_CMYK 1
#endif /* FZ_PLOTTERS_CMYK */

#ifndef FZ_PLOTTERS_N
#define FZ_PLOTTERS_N 1
#endif /* FZ_PLOTTERS_N */

/* We need at least 1 plotter defined */
#if FZ_PLOTTERS_G == 0 && FZ_PLOTTERS_RGB == 0 && FZ_PLOTTERS_CMYK == 0
#undef FZ_PLOTTERS_N
#define FZ_PLOTTERS_N 1
#endif

#ifndef FZ_ENABLE_PDF
#define FZ_ENABLE_PDF 1
#endif /* FZ_ENABLE_PDF */

#ifndef FZ_ENABLE_XPS
#define FZ_ENABLE_XPS 1
#endif /* FZ_ENABLE_XPS */

#ifndef FZ_ENABLE_SVG
#define FZ_ENABLE_SVG 1
#endif /* FZ_ENABLE_SVG */

#ifndef FZ_ENABLE_CBZ
#define FZ_ENABLE_CBZ 1
#endif /* FZ_ENABLE_CBZ */

#ifndef FZ_ENABLE_IMG
#define FZ_ENABLE_IMG 1
#endif /* FZ_ENABLE_IMG */

#ifndef FZ_ENABLE_HTML
#define FZ_ENABLE_HTML 1
#endif /* FZ_ENABLE_HTML */

#ifndef FZ_ENABLE_EPUB
#define FZ_ENABLE_EPUB 1
#endif /* FZ_ENABLE_EPUB */

#ifndef FZ_ENABLE_OCR_OUTPUT
#define FZ_ENABLE_OCR_OUTPUT 1
#endif /* FZ_ENABLE_OCR_OUTPUT */

#ifndef FZ_ENABLE_ODT_OUTPUT
#define FZ_ENABLE_ODT_OUTPUT 1
#endif /* FZ_ENABLE_ODT_OUTPUT */

#ifndef FZ_ENABLE_DOCX_OUTPUT
#define FZ_ENABLE_DOCX_OUTPUT 1
#endif /* FZ_ENABLE_DOCX_OUTPUT */

#ifndef FZ_ENABLE_JPX
#define FZ_ENABLE_JPX 1
#endif /* FZ_ENABLE_JPX */

#ifndef FZ_ENABLE_JS
#define FZ_ENABLE_JS 1
#endif /* FZ_ENABLE_JS */

#ifndef FZ_ENABLE_ICC
#define FZ_ENABLE_ICC 1
#endif /* FZ_ENABLE_ICC */

/* If Epub and HTML are both disabled, disable SIL fonts */
#if FZ_ENABLE_HTML == 0 && FZ_ENABLE_EPUB == 0
#undef TOFU_SIL
#define TOFU_SIL
#endif

#if !defined(HAVE_LEPTONICA) || !defined(HAVE_TESSERACT)
#ifndef OCR_DISABLED
#define OCR_DISABLED
#endif
#endif

#endif /* FZ_CONFIG_H */
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_CONTEXT_H
#define MUPDF_FITZ_CONTEXT_H

#include "mupdf/fitz/version.h"
#include "mupdf/fitz/system.h"
#include "mupdf/fitz/geometry.h"

typedef struct fz_font_context fz_font_context;
typedef struct fz_colorspace_context fz_colorspace_context;
typedef struct fz_style_context fz_style_context;
typedef struct fz_tuning_context fz_tuning_context;
typedef struct fz_store fz_store;
typedef struct fz_glyph_cache fz_glyph_cache;
typedef struct fz_document_handler_context fz_document_handler_context;
typedef struct fz_output fz_output;
typedef struct fz_context fz_context;

/**
	Allocator structure; holds callbacks and private data pointer.
*/
typedef struct
{
	void *user;
	void *(*malloc)(void *, size_t);
	void *(*realloc)(void *, void *, size_t);
	void (*free)(void *, void *);
} fz_alloc_context;

/**
	Exception macro definitions. Just treat these as a black box -
	pay no attention to the man behind the curtain.
*/
#define fz_var(var) fz_var_imp((void *)&(var))
#define fz_try(ctx) if (!fz_setjmp(*fz_push_try(ctx))) if (fz_do_try(ctx)) do
#define fz_always(ctx) while (0); if (fz_do_always(ctx)) do
#define fz_catch(ctx) while (0); if (fz_do_catch(ctx))

FZ_NORETURN void fz_vthrow(fz_context *ctx, int errcode, const char *, va_list ap);
FZ_NORETURN void fz_throw(fz_context *ctx, int errcode, const char *, ...) FZ_PRINTFLIKE(3,4);
FZ_NORETURN void fz_rethrow(fz_context *ctx);
void fz_vwarn(fz_context *ctx, const char *fmt, va_list ap);
void fz_warn(fz_context *ctx, const char *fmt, ...) FZ_PRINTFLIKE(2,3);
const char *fz_caught_message(fz_context *ctx);
int fz_caught(fz_context *ctx);
void fz_rethrow_if(fz_context *ctx, int errcode);

void fz_start_throw_on_repair(fz_context *ctx);
void fz_end_throw_on_repair(fz_context *ctx);

enum
{
	FZ_ERROR_NONE = 0,
	FZ_ERROR_MEMORY = 1,
	FZ_ERROR_GENERIC = 2,
	FZ_ERROR_SYNTAX = 3,
	FZ_ERROR_MINOR = 4,
	FZ_ERROR_TRYLATER = 5,
	FZ_ERROR_ABORT = 6,
	FZ_ERROR_REPAIRED = 7,
	FZ_ERROR_COUNT
};

/**
	Flush any repeated warnings.

	Repeated warnings are buffered, counted and eventually printed
	along with the number of repetitions. Call fz_flush_warnings
	to force printing of the latest buffered warning and the
	number of repetitions, for example to make sure that all
	warnings are printed before exiting an application.
*/
void fz_flush_warnings(fz_context *ctx);

/**
	Locking functions

	MuPDF is kept deliberately free of any knowledge of particular
	threading systems. As such, in order for safe multi-threaded
	operation, we rely on callbacks to client provided functions.

	A client is expected to provide FZ_LOCK_MAX number of mutexes,
	and a function to lock/unlock each of them. These may be
	recursive mutexes, but do not have to be.

	If a client does not intend to use multiple threads, then it
	may pass NULL instead of a lock structure.

	In order to avoid deadlocks, we have one simple rule
	internally as to how we use locks: We can never take lock n
	when we already hold any lock i, where 0 <= i <= n. In order
	to verify this, we have some debugging code, that can be
	enabled by defining FITZ_DEBUG_LOCKING.
*/

typedef struct
{
	void *user;
	void (*lock)(void *user, int lock);
	void (*unlock)(void *user, int lock);
} fz_locks_context;

enum {
	FZ_LOCK_ALLOC = 0,
	FZ_LOCK_FREETYPE,
	FZ_LOCK_GLYPHCACHE,
	FZ_LOCK_MAX
};

#if defined(MEMENTO) || !defined(NDEBUG)
#define FITZ_DEBUG_LOCKING
#endif

#ifdef FITZ_DEBUG_LOCKING

void fz_assert_lock_held(fz_context *ctx, int lock);
void fz_assert_lock_not_held(fz_context *ctx, int lock);
void fz_lock_debug_lock(fz_context *ctx, int lock);
void fz_lock_debug_unlock(fz_context *ctx, int lock);

#else

#define fz_assert_lock_held(A,B) do { } while (0)
#define fz_assert_lock_not_held(A,B) do { } while (0)
#define fz_lock_debug_lock(A,B) do { } while (0)
#define fz_lock_debug_unlock(A,B) do { } while (0)

#endif /* !FITZ_DEBUG_LOCKING */

/**
	Specifies the maximum size in bytes of the resource store in
	fz_context. Given as argument to fz_new_context.

	FZ_STORE_UNLIMITED: Let resource store grow unbounded.

	FZ_STORE_DEFAULT: A reasonable upper bound on the size, for
	devices that are not memory constrained.
*/
enum {
	FZ_STORE_UNLIMITED = 0,
	FZ_STORE_DEFAULT = 256 << 20,
};

/**
	Allocate context containing global state.

	The global state contains an exception stack, resource store,
	etc. Most functions in MuPDF take a context argument to be
	able to reference the global state. See fz_drop_context for
	freeing an allocated context.

	alloc: Supply a custom memory allocator through a set of
	function pointers. Set to NULL for the standard library
	allocator. The context will keep the allocator pointer, so the
	data it points to must not be modified or freed during the
	lifetime of the context.

	locks: Supply a set of locks and functions to lock/unlock
	them, intended for multi-threaded applications. Set to NULL
	when using MuPDF in a single-threaded applications. The
	context will keep the locks pointer, so the data it points to
	must not be modified or freed during the lifetime of the
	context.

	max_store: Maximum size in bytes of the resource store, before
	it will start evicting cached resources such as fonts and
	images. FZ_STORE_UNLIMITED can be used if a hard limit is not
	desired. Use FZ_STORE_DEFAULT to get a reasonable size.

	May return NULL.
*/
#define fz_new_context(alloc, locks, max_store) fz_new_context_imp(alloc, locks, max_store, FZ_VERSION)

/**
	Make a clone of an existing context.

	This function is meant to be used in multi-threaded
	applications where each thread requires its own context, yet
	parts of the global state, for example caching, are shared.

	ctx: Context obtained from fz_new_context to make a copy of.
	ctx must have had locks and lock/functions setup when created.
	The two contexts will share the memory allocator, resource
	store, locks and lock/unlock functions. They will each have
	their own exception stacks though.

	May return NULL.
*/
fz_context *fz_clone_context(fz_context *ctx);

/**
	Free a context and its global state.

	The context and all of its global state is freed, and any
	buffered warnings are flushed (see fz_flush_warnings). If NULL
	is passed in nothing will happen.

	Must not be called for a context that is being used in an active
	fz_try(), fz_always() or fz_catch() block.
*/
void fz_drop_context(fz_context *ctx);

/**
	Set the user field in the context.

	NULL initially, this field can be set to any opaque value
	required by the user. It is copied on clones.
*/
void fz_set_user_context(fz_context *ctx, void *user);

/**
	Read the user field from the context.
*/
void *fz_user_context(fz_context *ctx);

/**
	FIXME: Better not to expose fz_default_error_callback, and
	fz_default_warning callback and to allow 'NULL' to be used
	int fz_set_xxxx_callback to mean "defaults".

	FIXME: Do we need/want functions like
	fz_error_callback(ctx, message) to allow callers to inject
	stuff into the error/warning streams?
*/
/**
	The default error callback. Declared publicly just so that the
	error callback can be set back to this after it has been
	overridden.
*/
void fz_default_error_callback(void *user, const char *message);

/**
	The default warning callback. Declared publicly just so that
	the warning callback can be set back to this after it has been
	overridden.
*/
void fz_default_warning_callback(void *user, const char *message);

/**
	A callback called whenever an error message is generated.
	The user pointer passed to fz_set_error_callback() is passed
	along with the error message.
*/
typedef void (fz_error_cb)(void *user, const char *message);

/**
	A callback called whenever a warning message is generated.
	The user pointer passed to fz_set_warning_callback() is
	passed along with the warning message.
*/
typedef void (fz_warning_cb)(void *user, const char *message);

/**
	Set the error callback. This will be called as part of the
	exception handling.

	The callback must not throw exceptions!
*/
void fz_set_error_callback(fz_context *ctx, fz_error_cb *error_cb, void *user);

/**
	Retrieve the currently set error callback, or NULL if none
	has been set. Optionally, if user is non-NULL, the user pointer
	given when the warning callback was set is also passed back to
	the caller.
*/
fz_error_cb *fz_error_callback(fz_context *ctx, void **user);

/**
	Set the warning callback. This will be called as part of the
	exception handling.

	The callback must not throw exceptions!
*/
void fz_set_warning_callback(fz_context *ctx, fz_warning_cb *warning_cb, void *user);

/**
	Retrieve the currently set warning callback, or NULL if none
	has been set. Optionally, if user is non-NULL, the user pointer
	given when the warning callback was set is also passed back to
	the caller.
*/
fz_warning_cb *fz_warning_callback(fz_context *ctx, void **user);

/**
	In order to tune MuPDF's behaviour, certain functions can
	(optionally) be provided by callers.
*/

/**
	Given the width and height of an image,
	the subsample factor, and the subarea of the image actually
	required, the caller can decide whether to decode the whole
	image or just a subarea.

	arg: The caller supplied opaque argument.

	w, h: The width/height of the complete image.

	l2factor: The log2 factor for subsampling (i.e. image will be
	decoded to (w>>l2factor, h>>l2factor)).

	subarea: The actual subarea required for the current operation.
	The tuning function is allowed to increase this in size if
	required.
*/
typedef void (fz_tune_image_decode_fn)(void *arg, int w, int h, int l2factor, fz_irect *subarea);

/**
	Given the source width and height of
	image, together with the actual required width and height,
	decide whether we should use mitchell scaling.

	arg: The caller supplied opaque argument.

	dst_w, dst_h: The actual width/height required on the target
	device.

	src_w, src_h: The source width/height of the image.

	Return 0 not to use the Mitchell scaler, 1 to use the Mitchell
	scaler. All other values reserved.
*/
typedef int (fz_tune_image_scale_fn)(void *arg, int dst_w, int dst_h, int src_w, int src_h);

/**
	Set the tuning function to use for
	image decode.

	image_decode: Function to use.

	arg: Opaque argument to be passed to tuning function.
*/
void fz_tune_image_decode(fz_context *ctx, fz_tune_image_decode_fn *image_decode, void *arg);

/**
	Set the tuning function to use for
	image scaling.

	image_scale: Function to use.

	arg: Opaque argument to be passed to tuning function.
*/
void fz_tune_image_scale(fz_context *ctx, fz_tune_image_scale_fn *image_scale, void *arg);

/**
	Get the number of bits of antialiasing we are
	using (for graphics). Between 0 and 8.
*/
int fz_aa_level(fz_context *ctx);

/**
	Set the number of bits of antialiasing we should
	use (for both text and graphics).

	bits: The number of bits of antialiasing to use (values are
	clamped to within the 0 to 8 range).
*/
void fz_set_aa_level(fz_context *ctx, int bits);

/**
	Get the number of bits of antialiasing we are
	using for text. Between 0 and 8.
*/
int fz_text_aa_level(fz_context *ctx);

/**
	Set the number of bits of antialiasing we
	should use for text.

	bits: The number of bits of antialiasing to use (values are
	clamped to within the 0 to 8 range).
*/
void fz_set_text_aa_level(fz_context *ctx, int bits);

/**
	Get the number of bits of antialiasing we are
	using for graphics. Between 0 and 8.
*/
int fz_graphics_aa_level(fz_context *ctx);

/**
	Set the number of bits of antialiasing we
	should use for graphics.

	bits: The number of bits of antialiasing to use (values are
	clamped to within the 0 to 8 range).
*/
void fz_set_graphics_aa_level(fz_context *ctx, int bits);

/**
	Get the minimum line width to be
	used for stroked lines.

	min_line_width: The minimum line width to use (in pixels).
*/
float fz_graphics_min_line_width(fz_context *ctx);

/**
	Set the minimum line width to be
	used for stroked lines.

	min_line_width: The minimum line width to use (in pixels).
*/
void fz_set_graphics_min_line_width(fz_context *ctx, float min_line_width);

/**
	Get the user stylesheet source text.
*/
const char *fz_user_css(fz_context *ctx);

/**
	Set the user stylesheet source text for use with HTML and EPUB.
*/
void fz_set_user_css(fz_context *ctx, const char *text);

/**
	Return whether to respect document styles in HTML and EPUB.
*/
int fz_use_document_css(fz_context *ctx);

/**
	Toggle whether to respect document styles in HTML and EPUB.
*/
void fz_set_use_document_css(fz_context *ctx, int use);

/**
	Enable icc profile based operation.
*/
void fz_enable_icc(fz_context *ctx);

/**
	Disable icc profile based operation.
*/
void fz_disable_icc(fz_context *ctx);

/**
	Memory Allocation and Scavenging:

	All calls to MuPDF's allocator functions pass through to the
	underlying allocators passed in when the initial context is
	created, after locks are taken (using the supplied locking
	function) to ensure that only one thread at a time calls
	through.

	If the underlying allocator fails, MuPDF attempts to make room
	for the allocation by evicting elements from the store, then
	retrying.

	Any call to allocate may then result in several calls to the
	underlying allocator, and result in elements that are only
	referred to by the store being freed.
*/

/**
	Allocate memory for a structure, clear it, and tag the pointer
	for Memento.

	Throws exception in the event of failure to allocate.
*/
#define fz_malloc_struct(CTX, TYPE) \
	((TYPE*)Memento_label(fz_calloc(CTX, 1, sizeof(TYPE)), #TYPE))

/**
	Allocate memory for an array of structures, clear it, and tag
	the pointer for Memento.

	Throws exception in the event of failure to allocate.
*/
#define fz_malloc_struct_array(CTX, N, TYPE) \
	((TYPE*)Memento_label(fz_calloc(CTX, N, sizeof(TYPE)), #TYPE "[]"))

/**
	Allocate uninitialized memory for an array of structures, and
	tag the pointer for Memento. Does NOT clear the memory!

	Throws exception in the event of failure to allocate.
*/
#define fz_malloc_array(CTX, COUNT, TYPE) \
	((TYPE*)Memento_label(fz_malloc(CTX, (COUNT) * sizeof(TYPE)), #TYPE "[]"))
#define fz_realloc_array(CTX, OLD, COUNT, TYPE) \
	((TYPE*)Memento_label(fz_realloc(CTX, OLD, (COUNT) * sizeof(TYPE)), #TYPE "[]"))

/**
	Allocate uninitialized memory of a given size.
	Does NOT clear the memory!

	May return NULL for size = 0.

	Throws exception in the event of failure to allocate.
*/
void *fz_malloc(fz_context *ctx, size_t size);

/**
	Allocate array of memory of count entries of size bytes.
	Clears the memory to zero.

	Throws exception in the event of failure to allocate.
*/
void *fz_calloc(fz_context *ctx, size_t count, size_t size);

/**
	Reallocates a block of memory to given size. Existing contents
	up to min(old_size,new_size) are maintained. The rest of the
	block is uninitialised.

	fz_realloc(ctx, NULL, size) behaves like fz_malloc(ctx, size).

	fz_realloc(ctx, p, 0); behaves like fz_free(ctx, p).

	Throws exception in the event of failure to allocate.
*/
void *fz_realloc(fz_context *ctx, void *p, size_t size);

/**
	Free a previously allocated block of memory.

	fz_free(ctx, NULL) does nothing.

	Never throws exceptions.
*/
void fz_free(fz_context *ctx, void *p);

/**
	fz_malloc equivalent that returns NULL rather than throwing
	exceptions.
*/
void *fz_malloc_no_throw(fz_context *ctx, size_t size);

/**
	fz_calloc equivalent that returns NULL rather than throwing
	exceptions.
*/
void *fz_calloc_no_throw(fz_context *ctx, size_t count, size_t size);

/**
	fz_realloc equivalent that returns NULL rather than throwing
	exceptions.
*/
void *fz_realloc_no_throw(fz_context *ctx, void *p, size_t size);

/**
	Portable strdup implementation, using fz allocators.
*/
char *fz_strdup(fz_context *ctx, const char *s);

/**
	Fill block with len bytes of pseudo-randomness.
*/
void fz_memrnd(fz_context *ctx, uint8_t *block, int len);


/* Implementation details: subject to change. */

/* Implementations exposed for speed, but considered private. */

void fz_var_imp(void *);
fz_jmp_buf *fz_push_try(fz_context *ctx);
int fz_do_try(fz_context *ctx);
int fz_do_always(fz_context *ctx);
int fz_do_catch(fz_context *ctx);

#ifndef FZ_JMPBUF_ALIGN
#define FZ_JMPBUF_ALIGN 32
#endif

typedef struct
{
	fz_jmp_buf buffer;
	int state, code;
	char padding[FZ_JMPBUF_ALIGN-sizeof(int)*2];
} fz_error_stack_slot;

typedef struct
{
	fz_error_stack_slot *top;
	fz_error_stack_slot stack[256];
	fz_error_stack_slot padding;
	fz_error_stack_slot *stack_base;
	int errcode;
	void *print_user;
	void (*print)(void *user, const char *message);
	char message[256];
} fz_error_context;

typedef struct
{
	void *print_user;
	void (*print)(void *user, const char *message);
	int count;
	char message[256];
} fz_warn_context;

typedef struct
{
	int hscale;
	int vscale;
	int scale;
	int bits;
	int text_bits;
	float min_line_width;
} fz_aa_context;

struct fz_context
{
	void *user;
	fz_alloc_context alloc;
	fz_locks_context locks;
	fz_error_context error;
	fz_warn_context warn;

	/* unshared contexts */
	fz_aa_context aa;
	uint16_t seed48[7];
#if FZ_ENABLE_ICC
	int icc_enabled;
#endif
	int throw_on_repair;

	/* TODO: should these be unshared? */
	fz_document_handler_context *handler;
	fz_style_context *style;
	fz_tuning_context *tuning;

	/* shared contexts */
	fz_output *stddbg;
	fz_font_context *font;
	fz_colorspace_context *colorspace;
	fz_store *store;
	fz_glyph_cache *glyph_cache;
};

fz_context *fz_new_context_imp(const fz_alloc_context *alloc, const fz_locks_context *locks, size_t max_store, const char *version);

/**
	Lock one of the user supplied mutexes.
*/
static inline void
fz_lock(fz_context *ctx, int lock)
{
	fz_lock_debug_lock(ctx, lock);
	ctx->locks.lock(ctx->locks.user, lock);
}

/**
	Unlock one of the user supplied mutexes.
*/
static inline void
fz_unlock(fz_context *ctx, int lock)
{
	fz_lock_debug_unlock(ctx, lock);
	ctx->locks.unlock(ctx->locks.user, lock);
}

/* Lock-safe reference counting functions */

static inline void *
fz_keep_imp(fz_context *ctx, void *p, int *refs)
{
	if (p)
	{
		(void)Memento_checkIntPointerOrNull(refs);
		fz_lock(ctx, FZ_LOCK_ALLOC);
		if (*refs > 0)
		{
			(void)Memento_takeRef(p);
			++*refs;
		}
		fz_unlock(ctx, FZ_LOCK_ALLOC);
	}
	return p;
}

static inline void *
fz_keep_imp_locked(fz_context *ctx FZ_UNUSED, void *p, int *refs)
{
	if (p)
	{
		(void)Memento_checkIntPointerOrNull(refs);
		if (*refs > 0)
		{
			(void)Memento_takeRef(p);
			++*refs;
		}
	}
	return p;
}

static inline void *
fz_keep_imp8(fz_context *ctx, void *p, int8_t *refs)
{
	if (p)
	{
		(void)Memento_checkBytePointerOrNull(refs);
		fz_lock(ctx, FZ_LOCK_ALLOC);
		if (*refs > 0)
		{
			(void)Memento_takeRef(p);
			++*refs;
		}
		fz_unlock(ctx, FZ_LOCK_ALLOC);
	}
	return p;
}

static inline void *
fz_keep_imp16(fz_context *ctx, void *p, int16_t *refs)
{
	if (p)
	{
		(void)Memento_checkShortPointerOrNull(refs);
		fz_lock(ctx, FZ_LOCK_ALLOC);
		if (*refs > 0)
		{
			(void)Memento_takeRef(p);
			++*refs;
		}
		fz_unlock(ctx, FZ_LOCK_ALLOC);
	}
	return p;
}

static inline int
fz_drop_imp(fz_context *ctx, void *p, int *refs)
{
	if (p)
	{
		int drop;
		(void)Memento_checkIntPointerOrNull(refs);
		fz_lock(ctx, FZ_LOCK_ALLOC);
		if (*refs > 0)
		{
			(void)Memento_dropIntRef(p);
			drop = --*refs == 0;
		}
		else
			drop = 0;
		fz_unlock(ctx, FZ_LOCK_ALLOC);
		return drop;
	}
	return 0;
}

static inline int
fz_drop_imp8(fz_context *ctx, void *p, int8_t *refs)
{
	if (p)
	{
		int drop;
		(void)Memento_checkBytePointerOrNull(refs);
		fz_lock(ctx, FZ_LOCK_ALLOC);
		if (*refs > 0)
		{
			(void)Memento_dropByteRef(p);
			drop = --*refs == 0;
		}
		else
			drop = 0;
		fz_unlock(ctx, FZ_LOCK_ALLOC);
		return drop;
	}
	return 0;
}

static inline int
fz_drop_imp16(fz_context *ctx, void *p, int16_t *refs)
{
	if (p)
	{
		int drop;
		(void)Memento_checkShortPointerOrNull(refs);
		fz_lock(ctx, FZ_LOCK_ALLOC);
		if (*refs > 0)
		{
			(void)Memento_dropShortRef(p);
			drop = --*refs == 0;
		}
		else
			drop = 0;
		fz_unlock(ctx, FZ_LOCK_ALLOC);
		return drop;
	}
	return 0;
}


#if WASM_SKIP_TRY_CATCH

/**
	Exception macro definitions for WASM_SKIP_TRY_CATCH. In this mode, we
	throw JS exceptions directly, and we skip fz_catch and fz_always.
	Useful for producing cleaner stack traces when debugging.
	Should *never* be used in production.
*/
#undef fz_var
#define fz_var(var) (void)(var)
#undef fz_try
#define fz_try(ctx) do
#undef fz_always
#define fz_always(ctx) while (0); if (0) do
#undef fz_catch
#define fz_catch(ctx) while (0); if (0)

#endif

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
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//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_CRYPT_H
#define MUPDF_FITZ_CRYPT_H

#include "mupdf/fitz/system.h"

/* md5 digests */

/**
	Structure definition is public to enable stack
	based allocation. Do not access the members directly.
*/
typedef struct
{
	uint32_t lo, hi;
	uint32_t a, b, c, d;
	unsigned char buffer[64];
} fz_md5;

/**
	MD5 initialization. Begins an MD5 operation, writing a new
	context.

	Never throws an exception.
*/
void fz_md5_init(fz_md5 *state);

/**
	MD5 block update operation. Continues an MD5 message-digest
	operation, processing another message block, and updating the
	context.

	Never throws an exception.
*/
void fz_md5_update(fz_md5 *state, const unsigned char *input, size_t inlen);

/**
	MD5 block update operation. Continues an MD5 message-digest
	operation, processing an int64, and updating the context.

	Never throws an exception.
*/
void fz_md5_update_int64(fz_md5 *state, int64_t i);

/**
	MD5 finalization. Ends an MD5 message-digest operation, writing
	the message digest and zeroizing the context.

	Never throws an exception.
*/
void fz_md5_final(fz_md5 *state, unsigned char digest[16]);

/* sha-256 digests */

/**
	Structure definition is public to enable stack
	based allocation. Do not access the members directly.
*/
typedef struct
{
	unsigned int state[8];
	unsigned int count[2];
	union {
		unsigned char u8[64];
		unsigned int u32[16];
	} buffer;
} fz_sha256;

/**
	SHA256 initialization. Begins an SHA256 operation, initialising
	the supplied context.

	Never throws an exception.
*/
void fz_sha256_init(fz_sha256 *state);

/**
	SHA256 block update operation. Continues an SHA256 message-
	digest operation, processing another message block, and updating
	the context.

	Never throws an exception.
*/
void fz_sha256_update(fz_sha256 *state, const unsigned char *input, size_t inlen);

/**
	MD5 finalization. Ends an MD5 message-digest operation, writing
	the message digest and zeroizing the context.

	Never throws an exception.
*/
void fz_sha256_final(fz_sha256 *state, unsigned char digest[32]);

/* sha-512 digests */

/**
	Structure definition is public to enable stack
	based allocation. Do not access the members directly.
*/
typedef struct
{
	uint64_t state[8];
	unsigned int count[2];
	union {
		unsigned char u8[128];
		uint64_t u64[16];
	} buffer;
} fz_sha512;

/**
	SHA512 initialization. Begins an SHA512 operation, initialising
	the supplied context.

	Never throws an exception.
*/
void fz_sha512_init(fz_sha512 *state);

/**
	SHA512 block update operation. Continues an SHA512 message-
	digest operation, processing another message block, and updating
	the context.

	Never throws an exception.
*/
void fz_sha512_update(fz_sha512 *state, const unsigned char *input, size_t inlen);

/**
	SHA512 finalization. Ends an SHA512 message-digest operation,
	writing the message digest and zeroizing the context.

	Never throws an exception.
*/
void fz_sha512_final(fz_sha512 *state, unsigned char digest[64]);

/* sha-384 digests */

typedef fz_sha512 fz_sha384;

/**
	SHA384 initialization. Begins an SHA384 operation, initialising
	the supplied context.

	Never throws an exception.
*/
void fz_sha384_init(fz_sha384 *state);

/**
	SHA384 block update operation. Continues an SHA384 message-
	digest operation, processing another message block, and updating
	the context.

	Never throws an exception.
*/
void fz_sha384_update(fz_sha384 *state, const unsigned char *input, size_t inlen);

/**
	SHA384 finalization. Ends an SHA384 message-digest operation,
	writing the message digest and zeroizing the context.

	Never throws an exception.
*/
void fz_sha384_final(fz_sha384 *state, unsigned char digest[64]);

/* arc4 crypto */

/**
	Structure definition is public to enable stack
	based allocation. Do not access the members directly.
*/
typedef struct
{
	unsigned x;
	unsigned y;
	unsigned char state[256];
} fz_arc4;

/**
	RC4 initialization. Begins an RC4 operation, writing a new
	context.

	Never throws an exception.
*/
void fz_arc4_init(fz_arc4 *state, const unsigned char *key, size_t len);

/**
	RC4 block encrypt operation; encrypt src into dst (both of
	length len) updating the RC4 state as we go.

	Never throws an exception.
*/
void fz_arc4_encrypt(fz_arc4 *state, unsigned char *dest, const unsigned char *src, size_t len);

/**
	RC4 finalization. Zero the context.

	Never throws an exception.
*/
void fz_arc4_final(fz_arc4 *state);

/* AES block cipher implementation from XYSSL */

/**
	Structure definitions are public to enable stack
	based allocation. Do not access the members directly.
*/
typedef struct
{
	int nr; /* number of rounds */
	uint32_t *rk; /* AES round keys */
	uint32_t buf[68]; /* unaligned data */
} fz_aes;

#define FZ_AES_DECRYPT 0
#define FZ_AES_ENCRYPT 1

/**
	AES encryption intialisation. Fills in the supplied context
	and prepares for encryption using the given key.

	Returns non-zero for error (key size other than 128/192/256).

	Never throws an exception.
*/
int fz_aes_setkey_enc(fz_aes *ctx, const unsigned char *key, int keysize);

/**
	AES decryption intialisation. Fills in the supplied context
	and prepares for decryption using the given key.

	Returns non-zero for error (key size other than 128/192/256).

	Never throws an exception.
*/
int fz_aes_setkey_dec(fz_aes *ctx, const unsigned char *key, int keysize);

/**
	AES block processing. Encrypts or Decrypts (according to mode,
	which must match what was initially set up) length bytes (which
	must be a multiple of 16), using (and modifying) the insertion
	vector iv, reading from input, and writing to output.

	Never throws an exception.
*/
void fz_aes_crypt_cbc(fz_aes *ctx, int mode, size_t length,
	unsigned char iv[16],
	const unsigned char *input,
	unsigned char *output );

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
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//
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// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
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// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_DEVICE_H
#define MUPDF_FITZ_DEVICE_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/image.h"
#include "mupdf/fitz/shade.h"
#include "mupdf/fitz/path.h"
#include "mupdf/fitz/text.h"

/**
	The different format handlers (pdf, xps etc) interpret pages to
	a device. These devices can then process the stream of calls
	they receive in various ways:
		The trace device outputs debugging information for the calls.
		The draw device will render them.
		The list device stores them in a list to play back later.
		The text device performs text extraction and searching.
		The bbox device calculates the bounding box for the page.
	Other devices can (and will) be written in the future.
*/
typedef struct fz_device fz_device;

enum
{
	/* Flags */
	FZ_DEVFLAG_MASK = 1,
	FZ_DEVFLAG_COLOR = 2,
	FZ_DEVFLAG_UNCACHEABLE = 4,
	FZ_DEVFLAG_FILLCOLOR_UNDEFINED = 8,
	FZ_DEVFLAG_STROKECOLOR_UNDEFINED = 16,
	FZ_DEVFLAG_STARTCAP_UNDEFINED = 32,
	FZ_DEVFLAG_DASHCAP_UNDEFINED = 64,
	FZ_DEVFLAG_ENDCAP_UNDEFINED = 128,
	FZ_DEVFLAG_LINEJOIN_UNDEFINED = 256,
	FZ_DEVFLAG_MITERLIMIT_UNDEFINED = 512,
	FZ_DEVFLAG_LINEWIDTH_UNDEFINED = 1024,
	/* Arguably we should have a bit for the dash pattern itself
	 * being undefined, but that causes problems; do we assume that
	 * it should always be set to non-dashing at the start of every
	 * glyph? */
	FZ_DEVFLAG_BBOX_DEFINED = 2048,
	FZ_DEVFLAG_GRIDFIT_AS_TILED = 4096,
};

enum
{
	/* PDF 1.4 -- standard separable */
	FZ_BLEND_NORMAL,
	FZ_BLEND_MULTIPLY,
	FZ_BLEND_SCREEN,
	FZ_BLEND_OVERLAY,
	FZ_BLEND_DARKEN,
	FZ_BLEND_LIGHTEN,
	FZ_BLEND_COLOR_DODGE,
	FZ_BLEND_COLOR_BURN,
	FZ_BLEND_HARD_LIGHT,
	FZ_BLEND_SOFT_LIGHT,
	FZ_BLEND_DIFFERENCE,
	FZ_BLEND_EXCLUSION,

	/* PDF 1.4 -- standard non-separable */
	FZ_BLEND_HUE,
	FZ_BLEND_SATURATION,
	FZ_BLEND_COLOR,
	FZ_BLEND_LUMINOSITY,

	/* For packing purposes */
	FZ_BLEND_MODEMASK = 15,
	FZ_BLEND_ISOLATED = 16,
	FZ_BLEND_KNOCKOUT = 32
};

/**
	Map from (case sensitive) blend mode string to enumeration.
*/
int fz_lookup_blendmode(const char *name);

/**
	Map from enumeration to blend mode string.

	The string is static, with arbitrary lifespan.
*/
const char *fz_blendmode_name(int blendmode);

/**
	The device structure is public to allow devices to be
	implemented outside of fitz.

	Device methods should always be called using e.g.
	fz_fill_path(ctx, dev, ...) rather than
	dev->fill_path(ctx, dev, ...)
*/

/**
	Devices can keep track of containers (clips/masks/groups/tiles)
	as they go to save callers having to do it.
*/
typedef struct
{
	fz_rect scissor;
	int type;
	int user;
} fz_device_container_stack;

enum
{
	fz_device_container_stack_is_clip,
	fz_device_container_stack_is_mask,
	fz_device_container_stack_is_group,
	fz_device_container_stack_is_tile,
};

struct fz_device
{
	int refs;
	int hints;
	int flags;

	void (*close_device)(fz_context *, fz_device *);
	void (*drop_device)(fz_context *, fz_device *);

	void (*fill_path)(fz_context *, fz_device *, const fz_path *, int even_odd, fz_matrix, fz_colorspace *, const float *color, float alpha, fz_color_params );
	void (*stroke_path)(fz_context *, fz_device *, const fz_path *, const fz_stroke_state *, fz_matrix, fz_colorspace *, const float *color, float alpha, fz_color_params );
	void (*clip_path)(fz_context *, fz_device *, const fz_path *, int even_odd, fz_matrix, fz_rect scissor);
	void (*clip_stroke_path)(fz_context *, fz_device *, const fz_path *, const fz_stroke_state *, fz_matrix, fz_rect scissor);

	void (*fill_text)(fz_context *, fz_device *, const fz_text *, fz_matrix, fz_colorspace *, const float *color, float alpha, fz_color_params );
	void (*stroke_text)(fz_context *, fz_device *, const fz_text *, const fz_stroke_state *, fz_matrix, fz_colorspace *, const float *color, float alpha, fz_color_params );
	void (*clip_text)(fz_context *, fz_device *, const fz_text *, fz_matrix, fz_rect scissor);
	void (*clip_stroke_text)(fz_context *, fz_device *, const fz_text *, const fz_stroke_state *, fz_matrix, fz_rect scissor);
	void (*ignore_text)(fz_context *, fz_device *, const fz_text *, fz_matrix );

	void (*fill_shade)(fz_context *, fz_device *, fz_shade *shd, fz_matrix ctm, float alpha, fz_color_params color_params);
	void (*fill_image)(fz_context *, fz_device *, fz_image *img, fz_matrix ctm, float alpha, fz_color_params color_params);
	void (*fill_image_mask)(fz_context *, fz_device *, fz_image *img, fz_matrix ctm, fz_colorspace *, const float *color, float alpha, fz_color_params color_params);
	void (*clip_image_mask)(fz_context *, fz_device *, fz_image *img, fz_matrix ctm, fz_rect scissor);

	void (*pop_clip)(fz_context *, fz_device *);

	void (*begin_mask)(fz_context *, fz_device *, fz_rect area, int luminosity, fz_colorspace *, const float *bc, fz_color_params );
	void (*end_mask)(fz_context *, fz_device *);
	void (*begin_group)(fz_context *, fz_device *, fz_rect area, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha);
	void (*end_group)(fz_context *, fz_device *);

	int (*begin_tile)(fz_context *, fz_device *, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id);
	void (*end_tile)(fz_context *, fz_device *);

	void (*render_flags)(fz_context *, fz_device *, int set, int clear);
	void (*set_default_colorspaces)(fz_context *, fz_device *, fz_default_colorspaces *);

	void (*begin_layer)(fz_context *, fz_device *, const char *layer_name);
	void (*end_layer)(fz_context *, fz_device *);

	fz_rect d1_rect;

	int container_len;
	int container_cap;
	fz_device_container_stack *container;
};

/**
	Device calls; graphics primitives and containers.
*/
void fz_fill_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params);
void fz_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params);
void fz_clip_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor);
void fz_clip_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor);
void fz_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params);
void fz_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params);
void fz_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor);
void fz_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor);
void fz_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm);
void fz_pop_clip(fz_context *ctx, fz_device *dev);
void fz_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params);
void fz_fill_image(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, float alpha, fz_color_params color_params);
void fz_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params);
void fz_clip_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, fz_rect scissor);
void fz_begin_mask(fz_context *ctx, fz_device *dev, fz_rect area, int luminosity, fz_colorspace *colorspace, const float *bc, fz_color_params color_params);
void fz_end_mask(fz_context *ctx, fz_device *dev);
void fz_begin_group(fz_context *ctx, fz_device *dev, fz_rect area, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha);
void fz_end_group(fz_context *ctx, fz_device *dev);
void fz_begin_tile(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm);
int fz_begin_tile_id(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id);
void fz_end_tile(fz_context *ctx, fz_device *dev);
void fz_render_flags(fz_context *ctx, fz_device *dev, int set, int clear);
void fz_set_default_colorspaces(fz_context *ctx, fz_device *dev, fz_default_colorspaces *default_cs);
void fz_begin_layer(fz_context *ctx, fz_device *dev, const char *layer_name);
void fz_end_layer(fz_context *ctx, fz_device *dev);

/**
	Devices are created by calls to device implementations, for
	instance: foo_new_device(). These will be implemented by calling
	fz_new_derived_device(ctx, foo_device) where foo_device is a
	structure "derived from" fz_device, for instance
	typedef struct { fz_device base;  ...extras...} foo_device;
*/
fz_device *fz_new_device_of_size(fz_context *ctx, int size);
#define fz_new_derived_device(CTX, TYPE) \
	((TYPE *)Memento_label(fz_new_device_of_size(ctx,sizeof(TYPE)),#TYPE))

/**
	Signal the end of input, and flush any buffered output.
	This is NOT called implicitly on fz_drop_device. This
	may throw exceptions.
*/
void fz_close_device(fz_context *ctx, fz_device *dev);

/**
	Reduce the reference count on a device. When the reference count
	reaches zero, the device and its resources will be freed.
	Don't forget to call fz_close_device before dropping the device,
	or you may get incomplete output!

	Never throws exceptions.
*/
void fz_drop_device(fz_context *ctx, fz_device *dev);

/**
	Increment the reference count for a device. Returns the same
	pointer.

	Never throws exceptions.
*/
fz_device *fz_keep_device(fz_context *ctx, fz_device *dev);

/**
	Enable (set) hint bits within the hint bitfield for a device.
*/
void fz_enable_device_hints(fz_context *ctx, fz_device *dev, int hints);

/**
	Disable (clear) hint bits within the hint bitfield for a device.
*/
void fz_disable_device_hints(fz_context *ctx, fz_device *dev, int hints);

/**
	Find current scissor region as tracked by the device.
*/
fz_rect fz_device_current_scissor(fz_context *ctx, fz_device *dev);

enum
{
	/* Hints */
	FZ_DONT_INTERPOLATE_IMAGES = 1,
	FZ_NO_CACHE = 2,
};

/**
	Cookie support - simple communication channel between app/library.
*/

/**
	Provide two-way communication between application and library.
	Intended for multi-threaded applications where one thread is
	rendering pages and another thread wants to read progress
	feedback or abort a job that takes a long time to finish. The
	communication is unsynchronized without locking.

	abort: The application should set this field to 0 before
	calling fz_run_page to render a page. At any point when the
	page is being rendered the application my set this field to 1
	which will cause the rendering to finish soon. This field is
	checked periodically when the page is rendered, but exactly
	when is not known, therefore there is no upper bound on
	exactly when the rendering will abort. If the application
	did not provide a set of locks to fz_new_context, it must also
	await the completion of fz_run_page before issuing another
	call to fz_run_page. Note that once the application has set
	this field to 1 after it called fz_run_page it may not change
	the value again.

	progress: Communicates rendering progress back to the
	application and is read only. Increments as a page is being
	rendered. The value starts out at 0 and is limited to less
	than or equal to progress_max, unless progress_max is -1.

	progress_max: Communicates the known upper bound of rendering
	back to the application and is read only. The maximum value
	that the progress field may take. If there is no known upper
	bound on how long the rendering may take this value is -1 and
	progress is not limited. Note that the value of progress_max
	may change from -1 to a positive value once an upper bound is
	known, so take this into consideration when comparing the
	value of progress to that of progress_max.

	errors: count of errors during current rendering.

	incomplete: Initially should be set to 0. Will be set to
	non-zero if a TRYLATER error is thrown during rendering.
*/
typedef struct
{
	int abort;
	int progress;
	size_t progress_max; /* (size_t)-1 for unknown */
	int errors;
	int incomplete;
} fz_cookie;

/**
	Create a device to print a debug trace of all device calls.
*/
fz_device *fz_new_trace_device(fz_context *ctx, fz_output *out);

/**
	Create a device to output raw information.
*/
fz_device *fz_new_xmltext_device(fz_context *ctx, fz_output *out);

/**
	Create a device to compute the bounding
	box of all marks on a page.

	The returned bounding box will be the union of all bounding
	boxes of all objects on a page.
*/
fz_device *fz_new_bbox_device(fz_context *ctx, fz_rect *rectp);

/**
	Create a device to test for features.

	Currently only tests for the presence of non-grayscale colors.

	is_color: Possible values returned:
		0: Definitely greyscale
		1: Probably color (all colors were grey, but there
		were images or shadings in a non grey colorspace).
		2: Definitely color

	threshold: The difference from grayscale that will be tolerated.
	Typical values to use are either 0 (be exact) and 0.02 (allow an
	imperceptible amount of slop).

	options: A set of bitfield options, from the FZ_TEST_OPT set.

	passthrough: A device to pass all calls through to, or NULL.
	If set, then the test device can both test and pass through to
	an underlying device (like, say, the display list device). This
	means that a display list can be created and at the end we'll
	know if it's colored or not.

	In the absence of a passthrough device, the device will throw
	an exception to stop page interpretation when color is found.
*/
fz_device *fz_new_test_device(fz_context *ctx, int *is_color, float threshold, int options, fz_device *passthrough);

enum
{
	/* If set, test every pixel of images exhaustively.
	 * If clear, just look at colorspaces for images. */
	FZ_TEST_OPT_IMAGES = 1,

	/* If set, test every pixel of shadings. */
	/* If clear, just look at colorspaces for shadings. */
	FZ_TEST_OPT_SHADINGS = 2
};

/**
	Create a device to draw on a pixmap.

	dest: Target pixmap for the draw device. See fz_new_pixmap*
	for how to obtain a pixmap. The pixmap is not cleared by the
	draw device, see fz_clear_pixmap* for how to clear it prior to
	calling fz_new_draw_device. Free the device by calling
	fz_drop_device.

	transform: Transform from user space in points to device space
	in pixels.
*/
fz_device *fz_new_draw_device(fz_context *ctx, fz_matrix transform, fz_pixmap *dest);

/**
	Create a device to draw on a pixmap.

	dest: Target pixmap for the draw device. See fz_new_pixmap*
	for how to obtain a pixmap. The pixmap is not cleared by the
	draw device, see fz_clear_pixmap* for how to clear it prior to
	calling fz_new_draw_device. Free the device by calling
	fz_drop_device.

	transform: Transform from user space in points to device space
	in pixels.

	clip: Bounding box to restrict any marking operations of the
	draw device.
*/
fz_device *fz_new_draw_device_with_bbox(fz_context *ctx, fz_matrix transform, fz_pixmap *dest, const fz_irect *clip);

/**
	Create a device to draw on a pixmap.

	dest: Target pixmap for the draw device. See fz_new_pixmap*
	for how to obtain a pixmap. The pixmap is not cleared by the
	draw device, see fz_clear_pixmap* for how to clear it prior to
	calling fz_new_draw_device. Free the device by calling
	fz_drop_device.

	transform: Transform from user space in points to device space
	in pixels.

	proof_cs: Intermediate color space to map though when mapping to
	color space defined by pixmap.
*/
fz_device *fz_new_draw_device_with_proof(fz_context *ctx, fz_matrix transform, fz_pixmap *dest, fz_colorspace *proof_cs);

/**
	Create a device to draw on a pixmap.

	dest: Target pixmap for the draw device. See fz_new_pixmap*
	for how to obtain a pixmap. The pixmap is not cleared by the
	draw device, see fz_clear_pixmap* for how to clear it prior to
	calling fz_new_draw_device. Free the device by calling
	fz_drop_device.

	transform: Transform from user space in points to device space
	in pixels.

	clip: Bounding box to restrict any marking operations of the
	draw device.

	proof_cs: Color space to render to prior to mapping to color
	space defined by pixmap.
*/
fz_device *fz_new_draw_device_with_bbox_proof(fz_context *ctx, fz_matrix transform, fz_pixmap *dest, const fz_irect *clip, fz_colorspace *cs);

fz_device *fz_new_draw_device_type3(fz_context *ctx, fz_matrix transform, fz_pixmap *dest);

/**
	struct fz_draw_options: Options for creating a pixmap and draw
	device.
*/
typedef struct
{
	int rotate;
	int x_resolution;
	int y_resolution;
	int width;
	int height;
	fz_colorspace *colorspace;
	int alpha;
	int graphics;
	int text;
} fz_draw_options;

FZ_DATA extern const char *fz_draw_options_usage;

/**
	Parse draw device options from a comma separated key-value string.
*/
fz_draw_options *fz_parse_draw_options(fz_context *ctx, fz_draw_options *options, const char *string);

/**
	Create a new pixmap and draw device, using the specified options.

	options: Options to configure the draw device, and choose the
	resolution and colorspace.

	mediabox: The bounds of the page in points.

	pixmap: An out parameter containing the newly created pixmap.
*/
fz_device *fz_new_draw_device_with_options(fz_context *ctx, const fz_draw_options *options, fz_rect mediabox, fz_pixmap **pixmap);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_DISPLAY_LIST_H
#define MUPDF_FITZ_DISPLAY_LIST_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/device.h"

/**
	Display list device -- record and play back device commands.
*/

/**
	fz_display_list is a list containing drawing commands (text,
	images, etc.). The intent is two-fold: as a caching-mechanism
	to reduce parsing of a page, and to be used as a data
	structure in multi-threading where one thread parses the page
	and another renders pages.

	Create a display list with fz_new_display_list, hand it over to
	fz_new_list_device to have it populated, and later replay the
	list (once or many times) by calling fz_run_display_list. When
	the list is no longer needed drop it with fz_drop_display_list.
*/
typedef struct fz_display_list fz_display_list;

/**
	Create an empty display list.

	A display list contains drawing commands (text, images, etc.).
	Use fz_new_list_device for populating the list.

	mediabox: Bounds of the page (in points) represented by the
	display list.
*/
fz_display_list *fz_new_display_list(fz_context *ctx, fz_rect mediabox);

/**
	Create a rendering device for a display list.

	When the device is rendering a page it will populate the
	display list with drawing commands (text, images, etc.). The
	display list can later be reused to render a page many times
	without having to re-interpret the page from the document file
	for each rendering. Once the device is no longer needed, free
	it with fz_drop_device.

	list: A display list that the list device takes a reference to.
*/
fz_device *fz_new_list_device(fz_context *ctx, fz_display_list *list);

/**
	(Re)-run a display list through a device.

	list: A display list, created by fz_new_display_list and
	populated with objects from a page by running fz_run_page on a
	device obtained from fz_new_list_device.

	ctm: Transform to apply to display list contents. May include
	for example scaling and rotation, see fz_scale, fz_rotate and
	fz_concat. Set to fz_identity if no transformation is desired.

	scissor: Only the part of the contents of the display list
	visible within this area will be considered when the list is
	run through the device. This does not imply for tile objects
	contained in the display list.

	cookie: Communication mechanism between caller and library
	running the page. Intended for multi-threaded applications,
	while single-threaded applications set cookie to NULL. The
	caller may abort an ongoing page run. Cookie also communicates
	progress information back to the caller. The fields inside
	cookie are continually updated while the page is being run.
*/
void fz_run_display_list(fz_context *ctx, fz_display_list *list, fz_device *dev, fz_matrix ctm, fz_rect scissor, fz_cookie *cookie);

/**
	Increment the reference count for a display list. Returns the
	same pointer.

	Never throws exceptions.
*/
fz_display_list *fz_keep_display_list(fz_context *ctx, fz_display_list *list);

/**
	Decrement the reference count for a display list. When the
	reference count reaches zero, all the references in the display
	list itself are dropped, and the display list is freed.

	Never throws exceptions.
*/
void fz_drop_display_list(fz_context *ctx, fz_display_list *list);

/**
	Return the bounding box of the page recorded in a display list.
*/
fz_rect fz_bound_display_list(fz_context *ctx, fz_display_list *list);

/**
	Create a new image from a display list.

	w, h: The conceptual width/height of the image.

	transform: The matrix that needs to be applied to the given
	list to make it render to the unit square.

	list: The display list.
*/
fz_image *fz_new_image_from_display_list(fz_context *ctx, float w, float h, fz_display_list *list);

/**
	Check for a display list being empty

	list: The list to check.

	Returns true if empty, false otherwise.
*/
int fz_display_list_is_empty(fz_context *ctx, const fz_display_list *list);

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_DOCUMENT_H
#define MUPDF_FITZ_DOCUMENT_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/types.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/device.h"
#include "mupdf/fitz/transition.h"
#include "mupdf/fitz/link.h"
#include "mupdf/fitz/outline.h"
#include "mupdf/fitz/separation.h"

typedef struct fz_document_handler fz_document_handler;
typedef struct fz_page fz_page;
typedef intptr_t fz_bookmark;

/**
	Simple constructor for fz_locations.
*/
static inline fz_location fz_make_location(int chapter, int page)
{
	fz_location loc = { chapter, page };
	return loc;
}

enum
{
	/* 6in at 4:3 */
	FZ_LAYOUT_KINDLE_W = 260,
	FZ_LAYOUT_KINDLE_H = 346,
	FZ_LAYOUT_KINDLE_EM = 9,

	/* 4.25 x 6.87 in */
	FZ_LAYOUT_US_POCKET_W = 306,
	FZ_LAYOUT_US_POCKET_H = 495,
	FZ_LAYOUT_US_POCKET_EM = 10,

	/* 5.5 x 8.5 in */
	FZ_LAYOUT_US_TRADE_W = 396,
	FZ_LAYOUT_US_TRADE_H = 612,
	FZ_LAYOUT_US_TRADE_EM = 11,

	/* 110 x 178 mm */
	FZ_LAYOUT_UK_A_FORMAT_W = 312,
	FZ_LAYOUT_UK_A_FORMAT_H = 504,
	FZ_LAYOUT_UK_A_FORMAT_EM = 10,

	/* 129 x 198 mm */
	FZ_LAYOUT_UK_B_FORMAT_W = 366,
	FZ_LAYOUT_UK_B_FORMAT_H = 561,
	FZ_LAYOUT_UK_B_FORMAT_EM = 10,

	/* 135 x 216 mm */
	FZ_LAYOUT_UK_C_FORMAT_W = 382,
	FZ_LAYOUT_UK_C_FORMAT_H = 612,
	FZ_LAYOUT_UK_C_FORMAT_EM = 11,

	/* 148 x 210 mm */
	FZ_LAYOUT_A5_W = 420,
	FZ_LAYOUT_A5_H = 595,
	FZ_LAYOUT_A5_EM = 11,

	/* Default to A5 */
	FZ_DEFAULT_LAYOUT_W = FZ_LAYOUT_A5_W,
	FZ_DEFAULT_LAYOUT_H = FZ_LAYOUT_A5_H,
	FZ_DEFAULT_LAYOUT_EM = FZ_LAYOUT_A5_EM,
};

typedef enum
{
	FZ_PERMISSION_PRINT = 'p',
	FZ_PERMISSION_COPY = 'c',
	FZ_PERMISSION_EDIT = 'e',
	FZ_PERMISSION_ANNOTATE = 'n',
}
fz_permission;

/**
	Type for a function to be called when
	the reference count for the fz_document drops to 0. The
	implementation should release any resources held by the
	document. The actual document pointer will be freed by the
	caller.
*/
typedef void (fz_document_drop_fn)(fz_context *ctx, fz_document *doc);

/**
	Type for a function to be
	called to enquire whether the document needs a password
	or not. See fz_needs_password for more information.
*/
typedef int (fz_document_needs_password_fn)(fz_context *ctx, fz_document *doc);

/**
	Type for a function to be
	called to attempt to authenticate a password. See
	fz_authenticate_password for more information.
*/
typedef int (fz_document_authenticate_password_fn)(fz_context *ctx, fz_document *doc, const char *password);

/**
	Type for a function to be
	called to see if a document grants a certain permission. See
	fz_document_has_permission for more information.
*/
typedef int (fz_document_has_permission_fn)(fz_context *ctx, fz_document *doc, fz_permission permission);

/**
	Type for a function to be called to
	load the outlines for a document. See fz_document_load_outline
	for more information.
*/
typedef fz_outline *(fz_document_load_outline_fn)(fz_context *ctx, fz_document *doc);

/**
	Type for a function to be called to obtain an outline iterator
	for a document. See fz_document_outline_iterator for more information.
*/
typedef fz_outline_iterator *(fz_document_outline_iterator_fn)(fz_context *ctx, fz_document *doc);

/**
	Type for a function to be called to lay
	out a document. See fz_layout_document for more information.
*/
typedef void (fz_document_layout_fn)(fz_context *ctx, fz_document *doc, float w, float h, float em);

/**
	Type for a function to be called to
	resolve an internal link to a location (chapter/page number
	tuple). See fz_resolve_link_dest for more information.
*/
typedef fz_link_dest (fz_document_resolve_link_dest_fn)(fz_context *ctx, fz_document *doc, const char *uri);

/**
	Type for a function to be called to
	create an internal link to a destination (chapter/page/x/y/w/h/zoom/type
	tuple). See fz_resolve_link_dest for more information.
*/
typedef char * (fz_document_format_link_uri_fn)(fz_context *ctx, fz_document *doc, fz_link_dest dest);

/**
	Type for a function to be called to
	count the number of chapters in a document. See
	fz_count_chapters for more information.
*/
typedef int (fz_document_count_chapters_fn)(fz_context *ctx, fz_document *doc);

/**
	Type for a function to be called to
	count the number of pages in a document. See fz_count_pages for
	more information.
*/
typedef int (fz_document_count_pages_fn)(fz_context *ctx, fz_document *doc, int chapter);

/**
	Type for a function to load a given
	page from a document. See fz_load_page for more information.
*/
typedef fz_page *(fz_document_load_page_fn)(fz_context *ctx, fz_document *doc, int chapter, int page);

/**
	Type for a function to query
	a document's metadata. See fz_lookup_metadata for more
	information.
*/
typedef int (fz_document_lookup_metadata_fn)(fz_context *ctx, fz_document *doc, const char *key, char *buf, int size);

/**
	Type for a function to set
	a document's metadata. See fz_set_metadata for more
	information.
*/
typedef int (fz_document_set_metadata_fn)(fz_context *ctx, fz_document *doc, const char *key, const char *value);

/**
	Return output intent color space if it exists
*/
typedef fz_colorspace *(fz_document_output_intent_fn)(fz_context *ctx, fz_document *doc);

/**
	Write document accelerator data
*/
typedef void (fz_document_output_accelerator_fn)(fz_context *ctx, fz_document *doc, fz_output *out);

/**
	Type for a function to make
	a bookmark. See fz_make_bookmark for more information.
*/
typedef fz_bookmark (fz_document_make_bookmark_fn)(fz_context *ctx, fz_document *doc, fz_location loc);

/**
	Type for a function to lookup a bookmark.
	See fz_lookup_bookmark for more information.
*/
typedef fz_location (fz_document_lookup_bookmark_fn)(fz_context *ctx, fz_document *doc, fz_bookmark mark);

/**
	Type for a function to release all the
	resources held by a page. Called automatically when the
	reference count for that page reaches zero.
*/
typedef void (fz_page_drop_page_fn)(fz_context *ctx, fz_page *page);

/**
	Type for a function to return the
	bounding box of a page. See fz_bound_page for more
	information.
*/
typedef fz_rect (fz_page_bound_page_fn)(fz_context *ctx, fz_page *page);

/**
	Type for a function to run the
	contents of a page. See fz_run_page_contents for more
	information.
*/
typedef void (fz_page_run_page_fn)(fz_context *ctx, fz_page *page, fz_device *dev, fz_matrix transform, fz_cookie *cookie);

/**
	Type for a function to load the links
	from a page. See fz_load_links for more information.
*/
typedef fz_link *(fz_page_load_links_fn)(fz_context *ctx, fz_page *page);

/**
	Type for a function to
	obtain the details of how this page should be presented when
	in presentation mode. See fz_page_presentation for more
	information.
*/
typedef fz_transition *(fz_page_page_presentation_fn)(fz_context *ctx, fz_page *page, fz_transition *transition, float *duration);

/**
	Type for a function to enable/
	disable separations on a page. See fz_control_separation for
	more information.
*/
typedef void (fz_page_control_separation_fn)(fz_context *ctx, fz_page *page, int separation, int disable);

/**
	Type for a function to detect
	whether a given separation is enabled or disabled on a page.
	See FZ_SEPARATION_DISABLED for more information.
*/
typedef int (fz_page_separation_disabled_fn)(fz_context *ctx, fz_page *page, int separation);

/**
	Type for a function to retrieve
	details of separations on a page. See fz_get_separations
	for more information.
*/
typedef fz_separations *(fz_page_separations_fn)(fz_context *ctx, fz_page *page);

/**
	Type for a function to retrieve
	whether or not a given page uses overprint.
*/
typedef int (fz_page_uses_overprint_fn)(fz_context *ctx, fz_page *page);


/**
	Type for a function to create a link on a page.
*/
typedef fz_link *(fz_page_create_link_fn)(fz_context *ctx, fz_page *page, fz_rect bbox, const char *uri);

/**
	Type for a function to delete a link on a page.
*/
typedef void (fz_page_delete_link_fn)(fz_context *ctx, fz_page *page, fz_link *link);

/**
	Function type to open a document from a file.

	filename: file to open

	Pointer to opened document. Throws exception in case of error.
*/
typedef fz_document *(fz_document_open_fn)(fz_context *ctx, const char *filename);

/**
	Function type to open a
	document from a file.

	stream: fz_stream to read document data from. Must be
	seekable for formats that require it.

	Pointer to opened document. Throws exception in case of error.
*/
typedef fz_document *(fz_document_open_with_stream_fn)(fz_context *ctx, fz_stream *stream);

/**
	Function type to open a document from a
	file, with accelerator data.

	filename: file to open

	accel: accelerator file

	Pointer to opened document. Throws exception in case of error.
*/
typedef fz_document *(fz_document_open_accel_fn)(fz_context *ctx, const char *filename, const char *accel);

/**
	Function type to open a document from a file,
	with accelerator data.

	stream: fz_stream to read document data from. Must be
	seekable for formats that require it.

	accel: fz_stream to read accelerator data from. Must be
	seekable for formats that require it.

	Pointer to opened document. Throws exception in case of error.
*/
typedef fz_document *(fz_document_open_accel_with_stream_fn)(fz_context *ctx, fz_stream *stream, fz_stream *accel);

/**
	Recognize a document type from
	a magic string.

	magic: string to recognise - typically a filename or mime
	type.

	Returns a number between 0 (not recognized) and 100
	(fully recognized) based on how certain the recognizer
	is that this is of the required type.
*/
typedef int (fz_document_recognize_fn)(fz_context *ctx, const char *magic);

/**
	Type for a function to be called when processing an already opened page.
	See fz_process_opened_pages.
*/
typedef void *(fz_process_opened_page_fn)(fz_context *ctx, fz_page *page, void *state);

/**
	Register a handler for a document type.

	handler: The handler to register.
*/
void fz_register_document_handler(fz_context *ctx, const fz_document_handler *handler);

/**
	Register handlers
	for all the standard document types supported in
	this build.
*/
void fz_register_document_handlers(fz_context *ctx);

/**
	Given a magic find a document handler that can handle a
	document of this type.

	magic: Can be a filename extension (including initial period) or
	a mimetype.
*/
const fz_document_handler *fz_recognize_document(fz_context *ctx, const char *magic);

/**
	Open a document file and read its basic structure so pages and
	objects can be located. MuPDF will try to repair broken
	documents (without actually changing the file contents).

	The returned fz_document is used when calling most other
	document related functions.

	filename: a path to a file as it would be given to open(2).
*/
fz_document *fz_open_document(fz_context *ctx, const char *filename);

/**
	Open a document file and read its basic structure so pages and
	objects can be located. MuPDF will try to repair broken
	documents (without actually changing the file contents).

	The returned fz_document is used when calling most other
	document related functions.

	filename: a path to a file as it would be given to open(2).
*/
fz_document *fz_open_accelerated_document(fz_context *ctx, const char *filename, const char *accel);

/**
	Open a document using the specified stream object rather than
	opening a file on disk.

	magic: a string used to detect document type; either a file name
	or mime-type.
*/
fz_document *fz_open_document_with_stream(fz_context *ctx, const char *magic, fz_stream *stream);

/**
	Open a document using the specified stream object rather than
	opening a file on disk.

	magic: a string used to detect document type; either a file name
	or mime-type.
*/
fz_document *fz_open_accelerated_document_with_stream(fz_context *ctx, const char *magic, fz_stream *stream, fz_stream *accel);

/**
	Query if the document supports the saving of accelerator data.
*/
int fz_document_supports_accelerator(fz_context *ctx, fz_document *doc);

/**
	Save accelerator data for the document to a given file.
*/
void fz_save_accelerator(fz_context *ctx, fz_document *doc, const char *accel);

/**
	Output accelerator data for the document to a given output
	stream.
*/
void fz_output_accelerator(fz_context *ctx, fz_document *doc, fz_output *accel);

/**
	New documents are typically created by calls like
	foo_new_document(fz_context *ctx, ...). These work by
	deriving a new document type from fz_document, for instance:
	typedef struct { fz_document base; ...extras... } foo_document;
	These are allocated by calling
	fz_new_derived_document(ctx, foo_document)
*/
void *fz_new_document_of_size(fz_context *ctx, int size);
#define fz_new_derived_document(C,M) ((M*)Memento_label(fz_new_document_of_size(C, sizeof(M)), #M))

/**
	Increment the document reference count. The same pointer is
	returned.

	Never throws exceptions.
*/
fz_document *fz_keep_document(fz_context *ctx, fz_document *doc);

/**
	Decrement the document reference count. When the reference
	count reaches 0, the document and all it's references are
	freed.

	Never throws exceptions.
*/
void fz_drop_document(fz_context *ctx, fz_document *doc);

/**
	Check if a document is encrypted with a
	non-blank password.
*/
int fz_needs_password(fz_context *ctx, fz_document *doc);

/**
	Test if the given password can decrypt the document.

	password: The password string to be checked. Some document
	specifications do not specify any particular text encoding, so
	neither do we.

	Returns 0 for failure to authenticate, non-zero for success.

	For PDF documents, further information can be given by examining
	the bits in the return code.

		Bit 0 => No password required
		Bit 1 => User password authenticated
		Bit 2 => Owner password authenticated
*/
int fz_authenticate_password(fz_context *ctx, fz_document *doc, const char *password);

/**
	Load the hierarchical document outline.

	Should be freed by fz_drop_outline.
*/
fz_outline *fz_load_outline(fz_context *ctx, fz_document *doc);

/**
	Get an iterator for the document outline.

	Should be freed by fz_drop_outline_iterator.
*/
fz_outline_iterator *fz_new_outline_iterator(fz_context *ctx, fz_document *doc);

/**
	Is the document reflowable.

	Returns 1 to indicate reflowable documents, otherwise 0.
*/
int fz_is_document_reflowable(fz_context *ctx, fz_document *doc);

/**
	Layout reflowable document types.

	w, h: Page size in points.
	em: Default font size in points.
*/
void fz_layout_document(fz_context *ctx, fz_document *doc, float w, float h, float em);

/**
	Create a bookmark for the given page, which can be used to find
	the same location after the document has been laid out with
	different parameters.
*/
fz_bookmark fz_make_bookmark(fz_context *ctx, fz_document *doc, fz_location loc);

/**
	Find a bookmark and return its page number.
*/
fz_location fz_lookup_bookmark(fz_context *ctx, fz_document *doc, fz_bookmark mark);

/**
	Return the number of pages in document

	May return 0 for documents with no pages.
*/
int fz_count_pages(fz_context *ctx, fz_document *doc);

/**
	Resolve an internal link to a page number, location, and possible viewing parameters.

	Returns location (-1,-1) if the URI cannot be resolved.
*/
fz_link_dest fz_resolve_link_dest(fz_context *ctx, fz_document *doc, const char *uri);

/**
	Format an internal link to a page number, location, and possible viewing parameters,
	suitable for use with fz_create_link.

	Returns a newly allocated string that the caller must free.
*/
char *fz_format_link_uri(fz_context *ctx, fz_document *doc, fz_link_dest dest);

/**
	Resolve an internal link to a page number.

	xp, yp: Pointer to store coordinate of destination on the page.

	Returns (-1,-1) if the URI cannot be resolved.
*/
fz_location fz_resolve_link(fz_context *ctx, fz_document *doc, const char *uri, float *xp, float *yp);

/**
	Function to get the location for the last page in the document.
	Using this can be far more efficient in some cases than calling
	fz_count_pages and using the page number.
*/
fz_location fz_last_page(fz_context *ctx, fz_document *doc);

/**
	Function to get the location of the next page (allowing for the
	end of chapters etc). If at the end of the document, returns the
	current location.
*/
fz_location fz_next_page(fz_context *ctx, fz_document *doc, fz_location loc);

/**
	Function to get the location of the previous page (allowing for
	the end of chapters etc). If already at the start of the
	document, returns the current page.
*/
fz_location fz_previous_page(fz_context *ctx, fz_document *doc, fz_location loc);

/**
	Clamps a location into valid chapter/page range. (First clamps
	the chapter into range, then the page into range).
*/
fz_location fz_clamp_location(fz_context *ctx, fz_document *doc, fz_location loc);

/**
	Converts from page number to chapter+page. This may cause many
	chapters to be laid out in order to calculate the number of
	pages within those chapters.
*/
fz_location fz_location_from_page_number(fz_context *ctx, fz_document *doc, int number);

/**
	Converts from chapter+page to page number. This may cause many
	chapters to be laid out in order to calculate the number of
	pages within those chapters.
*/
int fz_page_number_from_location(fz_context *ctx, fz_document *doc, fz_location loc);

/**
	Load a given page number from a document. This may be much less
	efficient than loading by location (chapter+page) for some
	document types.
*/
fz_page *fz_load_page(fz_context *ctx, fz_document *doc, int number);

/**
	Return the number of chapters in the document.
	At least 1.
*/
int fz_count_chapters(fz_context *ctx, fz_document *doc);

/**
	Return the number of pages in a chapter.
	May return 0.
*/
int fz_count_chapter_pages(fz_context *ctx, fz_document *doc, int chapter);

/**
	Load a page.

	After fz_load_page is it possible to retrieve the size of the
	page using fz_bound_page, or to render the page using
	fz_run_page_*. Free the page by calling fz_drop_page.

	chapter: chapter number, 0 is the first chapter of the document.
	number: page number, 0 is the first page of the chapter.
*/
fz_page *fz_load_chapter_page(fz_context *ctx, fz_document *doc, int chapter, int page);

/**
	Load the list of links for a page.

	Returns a linked list of all the links on the page, each with
	its clickable region and link destination. Each link is
	reference counted so drop and free the list of links by
	calling fz_drop_link on the pointer return from fz_load_links.

	page: Page obtained from fz_load_page.
*/
fz_link *fz_load_links(fz_context *ctx, fz_page *page);

/**
	Different document types will be implemented by deriving from
	fz_page. This macro allocates such derived structures, and
	initialises the base sections.
*/
fz_page *fz_new_page_of_size(fz_context *ctx, int size, fz_document *doc);
#define fz_new_derived_page(CTX,TYPE,DOC) \
	((TYPE *)Memento_label(fz_new_page_of_size(CTX,sizeof(TYPE),DOC),#TYPE))

/**
	Determine the size of a page at 72 dpi.
*/
fz_rect fz_bound_page(fz_context *ctx, fz_page *page);

/**
	Run a page through a device.

	page: Page obtained from fz_load_page.

	dev: Device obtained from fz_new_*_device.

	transform: Transform to apply to page. May include for example
	scaling and rotation, see fz_scale, fz_rotate and fz_concat.
	Set to fz_identity if no transformation is desired.

	cookie: Communication mechanism between caller and library
	rendering the page. Intended for multi-threaded applications,
	while single-threaded applications set cookie to NULL. The
	caller may abort an ongoing rendering of a page. Cookie also
	communicates progress information back to the caller. The
	fields inside cookie are continually updated while the page is
	rendering.
*/
void fz_run_page(fz_context *ctx, fz_page *page, fz_device *dev, fz_matrix transform, fz_cookie *cookie);

/**
	Run a page through a device. Just the main
	page content, without the annotations, if any.

	page: Page obtained from fz_load_page.

	dev: Device obtained from fz_new_*_device.

	transform: Transform to apply to page. May include for example
	scaling and rotation, see fz_scale, fz_rotate and fz_concat.
	Set to fz_identity if no transformation is desired.

	cookie: Communication mechanism between caller and library
	rendering the page. Intended for multi-threaded applications,
	while single-threaded applications set cookie to NULL. The
	caller may abort an ongoing rendering of a page. Cookie also
	communicates progress information back to the caller. The
	fields inside cookie are continually updated while the page is
	rendering.
*/
void fz_run_page_contents(fz_context *ctx, fz_page *page, fz_device *dev, fz_matrix transform, fz_cookie *cookie);

/**
	Run the annotations on a page through a device.
*/
void fz_run_page_annots(fz_context *ctx, fz_page *page, fz_device *dev, fz_matrix transform, fz_cookie *cookie);

/**
	Run the widgets on a page through a device.
*/
void fz_run_page_widgets(fz_context *ctx, fz_page *page, fz_device *dev, fz_matrix transform, fz_cookie *cookie);

/**
	Increment the reference count for the page. Returns the same
	pointer.

	Never throws exceptions.
*/
fz_page *fz_keep_page(fz_context *ctx, fz_page *page);

/**
	Increment the reference count for the page. Returns the same
	pointer. Must only be used when the alloc lock is already taken.

	Never throws exceptions.
*/
fz_page *fz_keep_page_locked(fz_context *ctx, fz_page *page);

/**
	Decrements the reference count for the page. When the reference
	count hits 0, the page and its references are freed.

	Never throws exceptions.
*/
void fz_drop_page(fz_context *ctx, fz_page *page);

/**
	Get the presentation details for a given page.

	transition: A pointer to a transition struct to fill out.

	duration: A pointer to a place to set the page duration in
	seconds. Will be set to 0 if no transition is specified for the
	page.

	Returns: a pointer to the transition structure, or NULL if there
	is no transition specified for the page.
*/
fz_transition *fz_page_presentation(fz_context *ctx, fz_page *page, fz_transition *transition, float *duration);

/**
	Check permission flags on document.
*/
int fz_has_permission(fz_context *ctx, fz_document *doc, fz_permission p);

/**
	Retrieve document meta data strings.

	doc: The document to query.

	key: Which meta data key to retrieve...

	Basic information:
		'format'	-- Document format and version.
		'encryption'	-- Description of the encryption used.

	From the document information dictionary:
		'info:Title'
		'info:Author'
		'info:Subject'
		'info:Keywords'
		'info:Creator'
		'info:Producer'
		'info:CreationDate'
		'info:ModDate'

	buf: The buffer to hold the results (a nul-terminated UTF-8
	string).

	size: Size of 'buf'.

	Returns the number of bytes need to store the string plus terminator
	(will be larger than 'size' if the output was truncated), or -1 if the
	key is not recognized or found.
*/
int fz_lookup_metadata(fz_context *ctx, fz_document *doc, const char *key, char *buf, int size);

#define FZ_META_FORMAT "format"
#define FZ_META_ENCRYPTION "encryption"

#define FZ_META_INFO "info:"
#define FZ_META_INFO_TITLE "info:Title"
#define FZ_META_INFO_AUTHOR "info:Author"
#define FZ_META_INFO_SUBJECT "info:Subject"
#define FZ_META_INFO_KEYWORDS "info:Keywords"
#define FZ_META_INFO_CREATOR "info:Creator"
#define FZ_META_INFO_PRODUCER "info:Producer"
#define FZ_META_INFO_CREATIONDATE "info:CreationDate"
#define FZ_META_INFO_MODIFICATIONDATE "info:ModDate"

void fz_set_metadata(fz_context *ctx, fz_document *doc, const char *key, const char *value);

/**
	Find the output intent colorspace if the document has defined
	one.

	Returns a borrowed reference that should not be dropped, unless
	it is kept first.
*/
fz_colorspace *fz_document_output_intent(fz_context *ctx, fz_document *doc);

/**
	Get the separations details for a page.
	This will be NULL, unless the format specifically supports
	separations (such as PDF files). May be NULL even
	so, if there are no separations on a page.

	Returns a reference that must be dropped.
*/
fz_separations *fz_page_separations(fz_context *ctx, fz_page *page);

/**
	Query if a given page requires overprint.
*/
int fz_page_uses_overprint(fz_context *ctx, fz_page *page);

/**
	Create a new link on a page.
*/
fz_link *fz_create_link(fz_context *ctx, fz_page *page, fz_rect bbox, const char *uri);

/**
	Delete an existing link on a page.
*/
void fz_delete_link(fz_context *ctx, fz_page *page, fz_link *link);

/**
	Iterates over all opened pages of the document, calling the
	provided callback for each page for processing. If the callback
	returns non-NULL then the iteration stops and that value is returned
	to the called of fz_process_opened_pages().

	The state pointer provided to fz_process_opened_pages() is
	passed on to the callback but is owned by the caller.

	Returns the first non-NULL value returned by the callback,
	or NULL if the callback returned NULL for all opened pages.
*/
void *fz_process_opened_pages(fz_context *ctx, fz_document *doc, fz_process_opened_page_fn *process_openend_page, void *state);

/* Implementation details: subject to change. */

/**
	Structure definition is public so other classes can
	derive from it. Do not access the members directly.
*/
struct fz_page
{
	int refs;
	fz_document *doc; /* reference to parent document */
	int chapter; /* chapter number */
	int number; /* page number in chapter */
	int incomplete; /* incomplete from progressive loading; don't cache! */
	fz_page_drop_page_fn *drop_page;
	fz_page_bound_page_fn *bound_page;
	fz_page_run_page_fn *run_page_contents;
	fz_page_run_page_fn *run_page_annots;
	fz_page_run_page_fn *run_page_widgets;
	fz_page_load_links_fn *load_links;
	fz_page_page_presentation_fn *page_presentation;
	fz_page_control_separation_fn *control_separation;
	fz_page_separation_disabled_fn *separation_disabled;
	fz_page_separations_fn *separations;
	fz_page_uses_overprint_fn *overprint;
	fz_page_create_link_fn *create_link;
	fz_page_delete_link_fn *delete_link;
	fz_page **prev, *next; /* linked list of currently open pages */
};

/**
	Structure definition is public so other classes can
	derive from it. Callers should not access the members
	directly, though implementations will need initialize
	functions directly.
*/
struct fz_document
{
	int refs;
	fz_document_drop_fn *drop_document;
	fz_document_needs_password_fn *needs_password;
	fz_document_authenticate_password_fn *authenticate_password;
	fz_document_has_permission_fn *has_permission;
	fz_document_load_outline_fn *load_outline;
	fz_document_outline_iterator_fn *outline_iterator;
	fz_document_layout_fn *layout;
	fz_document_make_bookmark_fn *make_bookmark;
	fz_document_lookup_bookmark_fn *lookup_bookmark;
	fz_document_resolve_link_dest_fn *resolve_link_dest;
	fz_document_format_link_uri_fn *format_link_uri;
	fz_document_count_chapters_fn *count_chapters;
	fz_document_count_pages_fn *count_pages;
	fz_document_load_page_fn *load_page;
	fz_document_lookup_metadata_fn *lookup_metadata;
	fz_document_set_metadata_fn *set_metadata;
	fz_document_output_intent_fn *get_output_intent;
	fz_document_output_accelerator_fn *output_accelerator;
	int did_layout;
	int is_reflowable;
	fz_page *open; /* linked list of currently open pages */
};

struct fz_document_handler
{
	fz_document_recognize_fn *recognize;
	fz_document_open_fn *open;
	fz_document_open_with_stream_fn *open_with_stream;
	const char **extensions;
	const char **mimetypes;
	fz_document_open_accel_fn *open_accel;
	fz_document_open_accel_with_stream_fn *open_accel_with_stream;
};

#endif







mupdf-1.21.1-source/include/mupdf/fitz/export.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_EXPORT_H
#define MUPDF_FITZ_EXPORT_H

/*
 * Support for building/using MuPDF DLL on Windows.
 *
 * When compiling code that uses MuPDF DLL, FZ_DLL_CLIENT should be defined.
 *
 * When compiling MuPDF DLL itself, FZ_DLL should be defined.
 */

#if defined(WIN32) || defined(WIN64)
	#if defined(FZ_DLL)
		/* Building DLL. */
		#define FZ_FUNCTION __declspec(dllexport)
		#define FZ_DATA __declspec(dllexport)
	#elif defined(FZ_DLL_CLIENT)
		/* Building DLL client code. */
		#define FZ_FUNCTION __declspec(dllexport)
		#define FZ_DATA __declspec(dllimport)
	#else
		#define FZ_FUNCTION
		#define FZ_DATA
	#endif
#else
	#define FZ_FUNCTION
	#define FZ_DATA
#endif

#endif







mupdf-1.21.1-source/include/mupdf/fitz/filter.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
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#ifndef MUPDF_FITZ_FILTER_H
#define MUPDF_FITZ_FILTER_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/store.h"
#include "mupdf/fitz/stream.h"

typedef struct fz_jbig2_globals fz_jbig2_globals;

typedef struct
{
	int64_t offset;
	uint64_t length;
} fz_range;

/**
	The null filter reads a specified amount of data from the
	substream.
*/
fz_stream *fz_open_null_filter(fz_context *ctx, fz_stream *chain, uint64_t len, int64_t offset);

/**
	The range filter copies data from specified ranges of the
	chained stream.
*/
fz_stream *fz_open_range_filter(fz_context *ctx, fz_stream *chain, fz_range *ranges, int nranges);

/**
	The endstream filter reads a PDF substream, and starts to look
	for an 'endstream' token after the specified length.
*/
fz_stream *fz_open_endstream_filter(fz_context *ctx, fz_stream *chain, uint64_t len, int64_t offset);

/**
	Concat filter concatenates several streams into one.
*/
fz_stream *fz_open_concat(fz_context *ctx, int max, int pad);

/**
	Add a chained stream to the end of the concatenate filter.

	Ownership of chain is passed in.
*/
void fz_concat_push_drop(fz_context *ctx, fz_stream *concat, fz_stream *chain);

/**
	arc4 filter performs RC4 decoding of data read from the chained
	filter using the supplied key.
*/
fz_stream *fz_open_arc4(fz_context *ctx, fz_stream *chain, unsigned char *key, unsigned keylen);

/**
	aesd filter performs AES decoding of data read from the chained
	filter using the supplied key.
*/
fz_stream *fz_open_aesd(fz_context *ctx, fz_stream *chain, unsigned char *key, unsigned keylen);

/**
	a85d filter performs ASCII 85 Decoding of data read
	from the chained filter.
*/
fz_stream *fz_open_a85d(fz_context *ctx, fz_stream *chain);

/**
	ahxd filter performs ASCII Hex decoding of data read
	from the chained filter.
*/
fz_stream *fz_open_ahxd(fz_context *ctx, fz_stream *chain);

/**
	rld filter performs Run Length Decoding of data read
	from the chained filter.
*/
fz_stream *fz_open_rld(fz_context *ctx, fz_stream *chain);

/**
	dctd filter performs DCT (JPEG) decoding of data read
	from the chained filter.

	color_transform implements the PDF color_transform option;
	use -1 (unset) as a default.

	For subsampling on decode, set l2factor to the log2 of the
	reduction required (therefore 0 = full size decode).

	jpegtables is an optional stream from which the JPEG tables
	can be read. Use NULL if not required.
*/
fz_stream *fz_open_dctd(fz_context *ctx, fz_stream *chain, int color_transform, int l2factor, fz_stream *jpegtables);

/**
	faxd filter performs FAX decoding of data read from
	the chained filter.

	k: see fax specification (fax default is 0).

	end_of_line: whether we expect end of line markers (fax default
	is 0).

	encoded_byte_align: whether we align to bytes after each line
	(fax default is 0).

	columns: how many columns in the image (fax default is 1728).

	rows: 0 for unspecified or the number of rows of data to expect.

	end_of_block: whether we expect end of block markers (fax
	default is 1).

	black_is_1: determines the polarity of the image (fax default is
	0).
*/
fz_stream *fz_open_faxd(fz_context *ctx, fz_stream *chain,
	int k, int end_of_line, int encoded_byte_align,
	int columns, int rows, int end_of_block, int black_is_1);

/**
	flated filter performs LZ77 decoding (inflating) of data read
	from the chained filter.

	window_bits: How large a decompression window to use. Typically
	15. A negative number, -n, means to use n bits, but to expect
	raw data with no header.
*/
fz_stream *fz_open_flated(fz_context *ctx, fz_stream *chain, int window_bits);

/**
	lzwd filter performs LZW decoding of data read from the chained
	filter.

	early_change: (Default 1) specifies whether to change codes 1
	bit early.

	min_bits: (Default 9) specifies the minimum number of bits to
	use.

	reverse_bits: (Default 0) allows for compatibility with gif and
	old style tiffs (1).

	old_tiff: (Default 0) allows for different handling of the clear
	code, as found in old style tiffs.
*/
fz_stream *fz_open_lzwd(fz_context *ctx, fz_stream *chain, int early_change, int min_bits, int reverse_bits, int old_tiff);

/**
	predict filter performs pixel prediction on data read from
	the chained filter.

	predictor: 1 = copy, 2 = tiff, other = inline PNG predictor

	columns: width of image in pixels

	colors: number of components.

	bpc: bits per component (typically 8)
*/
fz_stream *fz_open_predict(fz_context *ctx, fz_stream *chain, int predictor, int columns, int colors, int bpc);

/**
	Open a filter that performs jbig2 decompression on the chained
	stream, using the optional globals record.
*/
fz_stream *fz_open_jbig2d(fz_context *ctx, fz_stream *chain, fz_jbig2_globals *globals, int embedded);

/**
	Create a jbig2 globals record from a buffer.

	Immutable once created.
*/
fz_jbig2_globals *fz_load_jbig2_globals(fz_context *ctx, fz_buffer *buf);

/**
	Increment the reference count for a jbig2 globals record.

	Never throws an exception.
*/
fz_jbig2_globals *fz_keep_jbig2_globals(fz_context *ctx, fz_jbig2_globals *globals);

/**
	Decrement the reference count for a jbig2 globals record.
	When the reference count hits zero, the record is freed.

	Never throws an exception.
*/
void fz_drop_jbig2_globals(fz_context *ctx, fz_jbig2_globals *globals);

/**
	Special jbig2 globals drop function for use in implementing
	store support.
*/
void fz_drop_jbig2_globals_imp(fz_context *ctx, fz_storable *globals);

/**
	Return buffer containing jbig2 globals data stream.
*/
fz_buffer * fz_jbig2_globals_data(fz_context *ctx, fz_jbig2_globals *globals);

/* Extra filters for tiff */

/**
	SGI Log 16bit (greyscale) decode from the chained filter.
	Decodes lines of w pixels to 8bpp greyscale.
*/
fz_stream *fz_open_sgilog16(fz_context *ctx, fz_stream *chain, int w);

/**
	SGI Log 24bit (LUV) decode from the chained filter.
	Decodes lines of w pixels to 8bpc rgb.
*/
fz_stream *fz_open_sgilog24(fz_context *ctx, fz_stream *chain, int w);

/**
	SGI Log 32bit (LUV) decode from the chained filter.
	Decodes lines of w pixels to 8bpc rgb.
*/
fz_stream *fz_open_sgilog32(fz_context *ctx, fz_stream *chain, int w);

/**
	4bit greyscale Thunderscan decoding from the chained filter.
	Decodes lines of w pixels to 8bpp greyscale.
*/
fz_stream *fz_open_thunder(fz_context *ctx, fz_stream *chain, int w);

#endif
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#ifndef MUPDF_FITZ_FONT_H
#define MUPDF_FITZ_FONT_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/color.h"

/* forward declaration for circular dependency */
struct fz_device;

/* Various font encoding tables and lookup functions */

FZ_DATA extern const char *fz_glyph_name_from_adobe_standard[256];
FZ_DATA extern const char *fz_glyph_name_from_iso8859_7[256];
FZ_DATA extern const char *fz_glyph_name_from_koi8u[256];
FZ_DATA extern const char *fz_glyph_name_from_mac_expert[256];
FZ_DATA extern const char *fz_glyph_name_from_mac_roman[256];
FZ_DATA extern const char *fz_glyph_name_from_win_ansi[256];
FZ_DATA extern const char *fz_glyph_name_from_windows_1252[256];

FZ_DATA extern const unsigned short fz_unicode_from_iso8859_1[256];
FZ_DATA extern const unsigned short fz_unicode_from_iso8859_7[256];
FZ_DATA extern const unsigned short fz_unicode_from_koi8u[256];
FZ_DATA extern const unsigned short fz_unicode_from_pdf_doc_encoding[256];
FZ_DATA extern const unsigned short fz_unicode_from_windows_1250[256];
FZ_DATA extern const unsigned short fz_unicode_from_windows_1251[256];
FZ_DATA extern const unsigned short fz_unicode_from_windows_1252[256];

int fz_iso8859_1_from_unicode(int u);
int fz_iso8859_7_from_unicode(int u);
int fz_koi8u_from_unicode(int u);
int fz_windows_1250_from_unicode(int u);
int fz_windows_1251_from_unicode(int u);
int fz_windows_1252_from_unicode(int u);

int fz_unicode_from_glyph_name(const char *name);
int fz_unicode_from_glyph_name_strict(const char *name);
const char **fz_duplicate_glyph_names_from_unicode(int unicode);
const char *fz_glyph_name_from_unicode_sc(int unicode);

/**
	An abstract font handle.
*/
typedef struct fz_font fz_font;

/**
	Fonts come in two variants:
	Regular fonts are handled by FreeType.
	Type 3 fonts have callbacks to the interpreter.
*/

/**
	Retrieve the FT_Face handle
	for the font.

	font: The font to query

	Returns the FT_Face handle for the font, or NULL
	if not a freetype handled font. (Cast to void *
	to avoid nasty header exposure).
*/
void *fz_font_ft_face(fz_context *ctx, fz_font *font);

/**
	Retrieve the Type3 procs
	for a font.

	font: The font to query

	Returns the t3_procs pointer. Will be NULL for a
	non type-3 font.
*/
fz_buffer **fz_font_t3_procs(fz_context *ctx, fz_font *font);

/* common CJK font collections */
enum { FZ_ADOBE_CNS, FZ_ADOBE_GB, FZ_ADOBE_JAPAN, FZ_ADOBE_KOREA };

/**
	Every fz_font carries a set of flags
	within it, in a fz_font_flags_t structure.
*/
typedef struct
{
	unsigned int is_mono : 1;
	unsigned int is_serif : 1;
	unsigned int is_bold : 1;
	unsigned int is_italic : 1;
	unsigned int ft_substitute : 1; /* use substitute metrics */
	unsigned int ft_stretch : 1; /* stretch to match PDF metrics */

	unsigned int fake_bold : 1; /* synthesize bold */
	unsigned int fake_italic : 1; /* synthesize italic */
	unsigned int has_opentype : 1; /* has opentype shaping tables */
	unsigned int invalid_bbox : 1;

	unsigned int cjk : 1;
	unsigned int cjk_lang : 2; /* CNS, GB, JAPAN, or KOREA */
} fz_font_flags_t;

/**
	Retrieve a pointer to the font flags
	for a given font. These can then be updated as required.

	font: The font to query

	Returns a pointer to the flags structure (or NULL, if
	the font is NULL).
*/
fz_font_flags_t *fz_font_flags(fz_font *font);

/**
	In order to shape a given font, we need to
	declare it to a shaper library (harfbuzz, by default, but others
	are possible). To avoid redeclaring it every time we need to
	shape, we hold a shaper handle and the destructor for it within
	the font itself. The handle is initialised by the caller when
	first required and the destructor is called when the fz_font is
	destroyed.
*/
typedef struct
{
	void *shaper_handle;
	void (*destroy)(fz_context *ctx, void *); /* Destructor for shape_handle */
} fz_shaper_data_t;

/**
	Retrieve a pointer to the shaper data
	structure for the given font.

	font: The font to query.

	Returns a pointer to the shaper data structure (or NULL if
	font is NULL).
*/
fz_shaper_data_t *fz_font_shaper_data(fz_context *ctx, fz_font *font);

/**
	Retrieve a pointer to the name of the font.

	font: The font to query.

	Returns a pointer to an internal copy of the font name.
	Will never be NULL, but may be the empty string.
*/
const char *fz_font_name(fz_context *ctx, fz_font *font);

/**
	Query whether the font flags say that this font is bold.
*/
int fz_font_is_bold(fz_context *ctx, fz_font *font);

/**
	Query whether the font flags say that this font is italic.
*/
int fz_font_is_italic(fz_context *ctx, fz_font *font);

/**
	Query whether the font flags say that this font is serif.
*/
int fz_font_is_serif(fz_context *ctx, fz_font *font);

/**
	Query whether the font flags say that this font is monospaced.
*/
int fz_font_is_monospaced(fz_context *ctx, fz_font *font);

/**
	Retrieve the font bbox.

	font: The font to query.

	Returns the font bbox by value; it is valid only if
	fz_font_flags(font)->invalid_bbox is zero.
*/
fz_rect fz_font_bbox(fz_context *ctx, fz_font *font);

/**
	Type for user supplied system font loading hook.

	name: The name of the font to load.

	bold: 1 if a bold font desired, 0 otherwise.

	italic: 1 if an italic font desired, 0 otherwise.
	needs_exact_metrics: 1 if an exact metric match is required for
	the font requested.

	Returns a new font handle, or NULL if no font found (or on error).
*/
typedef fz_font *(fz_load_system_font_fn)(fz_context *ctx, const char *name, int bold, int italic, int needs_exact_metrics);

/**
	Type for user supplied cjk font loading hook.

	name: The name of the font to load.

	ordering: The ordering for which to load the font (e.g.
	FZ_ADOBE_KOREA)

	serif: 1 if a serif font is desired, 0 otherwise.

	Returns a new font handle, or NULL if no font found (or on error).
*/
typedef fz_font *(fz_load_system_cjk_font_fn)(fz_context *ctx, const char *name, int ordering, int serif);

/**
	Type for user supplied fallback font loading hook.

	name: The name of the font to load.

	script: UCDN script enum.

	language: FZ_LANG enum.

	serif, bold, italic: boolean style flags.

	Returns a new font handle, or NULL if no font found (or on error).
*/
typedef fz_font *(fz_load_system_fallback_font_fn)(fz_context *ctx, int script, int language, int serif, int bold, int italic);

/**
	Install functions to allow MuPDF to request fonts from the
	system.

	Only one set of hooks can be in use at a time.
*/
void fz_install_load_system_font_funcs(fz_context *ctx,
	fz_load_system_font_fn *f,
	fz_load_system_cjk_font_fn *f_cjk,
	fz_load_system_fallback_font_fn *f_fallback);

/**
	Attempt to load a given font from the system.

	name: The name of the desired font.

	bold: 1 if bold desired, 0 otherwise.

	italic: 1 if italic desired, 0 otherwise.

	needs_exact_metrics: 1 if an exact metrical match is required,
	0 otherwise.

	Returns a new font handle, or NULL if no matching font was found
	(or on error).
*/
fz_font *fz_load_system_font(fz_context *ctx, const char *name, int bold, int italic, int needs_exact_metrics);

/**
	Attempt to load a given font from
	the system.

	name: The name of the desired font.

	ordering: The ordering to load the font from (e.g. FZ_ADOBE_KOREA)

	serif: 1 if serif desired, 0 otherwise.

	Returns a new font handle, or NULL if no matching font was found
	(or on error).
*/
fz_font *fz_load_system_cjk_font(fz_context *ctx, const char *name, int ordering, int serif);

/**
	Search the builtin fonts for a match.
	Whether a given font is present or not will depend on the
	configuration in which MuPDF is built.

	name: The name of the font desired.

	bold: 1 if bold desired, 0 otherwise.

	italic: 1 if italic desired, 0 otherwise.

	len: Pointer to a place to receive the length of the discovered
	font buffer.

	Returns a pointer to the font file data, or NULL if not present.
*/
const unsigned char *fz_lookup_builtin_font(fz_context *ctx, const char *name, int bold, int italic, int *len);

/**
	Search the builtin base14 fonts for a match.
	Whether a given font is present or not will depend on the
	configuration in which MuPDF is built.

	name: The name of the font desired.

	len: Pointer to a place to receive the length of the discovered
	font buffer.

	Returns a pointer to the font file data, or NULL if not present.
*/
const unsigned char *fz_lookup_base14_font(fz_context *ctx, const char *name, int *len);

/**
	Search the builtin cjk fonts for a match.
	Whether a font is present or not will depend on the
	configuration in which MuPDF is built.

	ordering: The desired ordering of the font (e.g. FZ_ADOBE_KOREA).

	len: Pointer to a place to receive the length of the discovered
	font buffer.

	Returns a pointer to the font file data, or NULL if not present.
*/
const unsigned char *fz_lookup_cjk_font(fz_context *ctx, int ordering, int *len, int *index);

/**
	Search the builtin cjk fonts for a match for a given language.
	Whether a font is present or not will depend on the
	configuration in which MuPDF is built.

	lang: Pointer to a (case sensitive) language string (e.g.
	"ja", "ko", "zh-Hant" etc).

	len: Pointer to a place to receive the length of the discovered
	font buffer.

	subfont: Pointer to a place to store the subfont index of the
	discovered font.

	Returns a pointer to the font file data, or NULL if not present.
*/
const unsigned char *fz_lookup_cjk_font_by_language(fz_context *ctx, const char *lang, int *len, int *subfont);

/**
	Return the matching FZ_ADOBE_* ordering
	for the given language tag, such as "zh-Hant", "zh-Hans", "ja", or "ko".
*/
int fz_lookup_cjk_ordering_by_language(const char *name);

/**
	Search the builtin noto fonts for a match.
	Whether a font is present or not will depend on the
	configuration in which MuPDF is built.

	script: The script desired (e.g. UCDN_SCRIPT_KATAKANA).

	lang: The language desired (e.g. FZ_LANG_ja).

	len: Pointer to a place to receive the length of the discovered
	font buffer.

	Returns a pointer to the font file data, or NULL if not present.
*/
const unsigned char *fz_lookup_noto_font(fz_context *ctx, int script, int lang, int *len, int *subfont);

/**
	Search the builtin noto fonts specific symbol fonts.
	Whether a font is present or not will depend on the
	configuration in which MuPDF is built.
*/
const unsigned char *fz_lookup_noto_math_font(fz_context *ctx, int *len);
const unsigned char *fz_lookup_noto_music_font(fz_context *ctx, int *len);
const unsigned char *fz_lookup_noto_symbol1_font(fz_context *ctx, int *len);
const unsigned char *fz_lookup_noto_symbol2_font(fz_context *ctx, int *len);
const unsigned char *fz_lookup_noto_emoji_font(fz_context *ctx, int *len);

/**
	Try to load a fallback font for the
	given combination of font attributes. Whether a font is
	present or not will depend on the configuration in which
	MuPDF is built.

	script: The script desired (e.g. UCDN_SCRIPT_KATAKANA).

	language: The language desired (e.g. FZ_LANG_ja).

	serif: 1 if serif desired, 0 otherwise.

	bold: 1 if bold desired, 0 otherwise.

	italic: 1 if italic desired, 0 otherwise.

	Returns a new font handle, or NULL if not available.
*/
fz_font *fz_load_fallback_font(fz_context *ctx, int script, int language, int serif, int bold, int italic);

/**
	Create a new (empty) type3 font.

	name: Name of font (or NULL).

	matrix: Font matrix.

	Returns a new font handle, or throws exception on
	allocation failure.
*/
fz_font *fz_new_type3_font(fz_context *ctx, const char *name, fz_matrix matrix);

/**
	Create a new font from a font
	file in memory.

	name: Name of font (leave NULL to use name from font).

	data: Pointer to the font file data.

	len: Length of the font file data.

	index: Which font from the file to load (0 for default).

	use_glyph_box: 1 if we should use the glyph bbox, 0 otherwise.

	Returns new font handle, or throws exception on error.
*/
fz_font *fz_new_font_from_memory(fz_context *ctx, const char *name, const unsigned char *data, int len, int index, int use_glyph_bbox);

/**
	Create a new font from a font file in a fz_buffer.

	name: Name of font (leave NULL to use name from font).

	buffer: Buffer to load from.

	index: Which font from the file to load (0 for default).

	use_glyph_box: 1 if we should use the glyph bbox, 0 otherwise.

	Returns new font handle, or throws exception on error.
*/
fz_font *fz_new_font_from_buffer(fz_context *ctx, const char *name, fz_buffer *buffer, int index, int use_glyph_bbox);

/**
	Create a new font from a font file.

	name: Name of font (leave NULL to use name from font).

	path: File path to load from.

	index: Which font from the file to load (0 for default).

	use_glyph_box: 1 if we should use the glyph bbox, 0 otherwise.

	Returns new font handle, or throws exception on error.
*/
fz_font *fz_new_font_from_file(fz_context *ctx, const char *name, const char *path, int index, int use_glyph_bbox);

/**
	Create a new font from one of the built-in fonts.
*/
fz_font *fz_new_base14_font(fz_context *ctx, const char *name);
fz_font *fz_new_cjk_font(fz_context *ctx, int ordering);
fz_font *fz_new_builtin_font(fz_context *ctx, const char *name, int is_bold, int is_italic);

/**
	Add a reference to an existing fz_font.

	font: The font to add a reference to.

	Returns the same font.
*/
fz_font *fz_keep_font(fz_context *ctx, fz_font *font);

/**
	Drop a reference to a fz_font, destroying the
	font when the last reference is dropped.

	font: The font to drop a reference to.
*/
void fz_drop_font(fz_context *ctx, fz_font *font);

/**
	Set the font bbox.

	font: The font to set the bbox for.

	xmin, ymin, xmax, ymax: The bounding box.
*/
void fz_set_font_bbox(fz_context *ctx, fz_font *font, float xmin, float ymin, float xmax, float ymax);

/**
	Return a bbox for a given glyph in a font.

	font: The font to look for the glyph in.

	gid: The glyph to bound.

	trm: The matrix to apply to the glyph before bounding.

	Returns rectangle by value containing the bounds of the given
	glyph.
*/
fz_rect fz_bound_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm);

/**
	Determine if a given glyph in a font
	is cacheable. Certain glyphs in a type 3 font cannot safely
	be cached, as their appearance depends on the enclosing
	graphic state.

	font: The font to look for the glyph in.

	gif: The glyph to query.

	Returns non-zero if cacheable, 0 if not.
*/
int fz_glyph_cacheable(fz_context *ctx, fz_font *font, int gid);

/**
	Run a glyph from a Type3 font to
	a given device.

	font: The font to find the glyph in.

	gid: The glyph to run.

	trm: The transform to apply.

	dev: The device to render onto.
*/
void fz_run_t3_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, struct fz_device *dev);

/**
	Return the advance for a given glyph.

	font: The font to look for the glyph in.

	glyph: The glyph to find the advance for.

	wmode: 1 for vertical mode, 0 for horizontal.

	Returns the advance for the glyph.
*/
float fz_advance_glyph(fz_context *ctx, fz_font *font, int glyph, int wmode);

/**
	Find the glyph id for a given unicode
	character within a font.

	font: The font to look for the unicode character in.

	unicode: The unicode character to encode.

	Returns the glyph id for the given unicode value, or 0 if
	unknown.
*/
int fz_encode_character(fz_context *ctx, fz_font *font, int unicode);

/**
	Encode character, preferring small-caps variant if available.

	font: The font to look for the unicode character in.

	unicode: The unicode character to encode.

	Returns the glyph id for the given unicode value, or 0 if
	unknown.
*/
int fz_encode_character_sc(fz_context *ctx, fz_font *font, int unicode);

/**
	Encode character.

	Either by direct lookup of glyphname within a font, or, failing
	that, by mapping glyphname to unicode and thence to the glyph
	index within the given font.

	Returns zero for type3 fonts.
*/
int fz_encode_character_by_glyph_name(fz_context *ctx, fz_font *font, const char *glyphname);

/**
	Find the glyph id for
	a given unicode character within a font, falling back to
	an alternative if not found.

	font: The font to look for the unicode character in.

	unicode: The unicode character to encode.

	script: The script in use.

	language: The language in use.

	out_font: The font handle in which the given glyph represents
	the requested unicode character. The caller does not own the
	reference it is passed, so should call fz_keep_font if it is
	not simply to be used immediately.

	Returns the glyph id for the given unicode value in the supplied
	font (and sets *out_font to font) if it is present. Otherwise
	an alternative fallback font (based on script/language) is
	searched for. If the glyph is found therein, *out_font is set
	to this reference, and the glyph reference is returned. If it
	cannot be found anywhere, the function returns 0.
*/
int fz_encode_character_with_fallback(fz_context *ctx, fz_font *font, int unicode, int script, int language, fz_font **out_font);

/**
	Find the name of a glyph

	font: The font to look for the glyph in.

	glyph: The glyph id to look for.

	buf: Pointer to a buffer for the name to be inserted into.

	size: The size of the buffer.

	If a font contains a name table, then the name of the glyph
	will be returned in the supplied buffer. Otherwise a name
	is synthesised. The name will be truncated to fit in
	the buffer.
*/
void fz_get_glyph_name(fz_context *ctx, fz_font *font, int glyph, char *buf, int size);

/**
	Retrieve font ascender in ems.
*/
float fz_font_ascender(fz_context *ctx, fz_font *font);

/**
	Retrieve font descender in ems.
*/
float fz_font_descender(fz_context *ctx, fz_font *font);

/**
	Retrieve the MD5 digest for the font's data.
*/
void fz_font_digest(fz_context *ctx, fz_font *font, unsigned char digest[16]);

/* Implementation details: subject to change. */

void fz_decouple_type3_font(fz_context *ctx, fz_font *font, void *t3doc);

/**
	map an FT error number to a
	static string.

	err: The error number to lookup.

	Returns a pointer to a static textual representation
	of a freetype error.
*/
const char *ft_error_string(int err);
int ft_char_index(void *face, int cid);
int ft_name_index(void *face, const char *name);

/**
	Internal functions for our Harfbuzz integration
	to work around the lack of thread safety.
*/

/**
	Lock against Harfbuzz being called
	simultaneously in several threads. This reuses
	FZ_LOCK_FREETYPE.
*/
void fz_hb_lock(fz_context *ctx);

/**
	Unlock after a Harfbuzz call. This reuses
	FZ_LOCK_FREETYPE.
*/
void fz_hb_unlock(fz_context *ctx);

struct fz_font
{
	int refs;
	char name[32];
	fz_buffer *buffer;

	fz_font_flags_t flags;

	void *ft_face; /* has an FT_Face if used */
	fz_shaper_data_t shaper_data;

	fz_matrix t3matrix;
	void *t3resources;
	fz_buffer **t3procs; /* has 256 entries if used */
	struct fz_display_list **t3lists; /* has 256 entries if used */
	float *t3widths; /* has 256 entries if used */
	unsigned short *t3flags; /* has 256 entries if used */
	void *t3doc; /* a pdf_document for the callback */
	void (*t3run)(fz_context *ctx, void *doc, void *resources, fz_buffer *contents, struct fz_device *dev, fz_matrix ctm, void *gstate, fz_default_colorspaces *default_cs);
	void (*t3freeres)(fz_context *ctx, void *doc, void *resources);

	fz_rect bbox;	/* font bbox is used only for t3 fonts */

	int glyph_count;

	/* per glyph bounding box cache. */
	fz_rect **bbox_table;
	int use_glyph_bbox;

	/* substitute metrics */
	int width_count;
	short width_default; /* in 1000 units */
	short *width_table; /* in 1000 units */

	/* cached glyph metrics */
	float **advance_cache;

	/* cached encoding lookup */
	uint16_t *encoding_cache[256];

	/* cached md5sum for caching */
	int has_digest;
	unsigned char digest[16];
};

#endif
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#ifndef MUPDF_FITZ_MATH_H
#define MUPDF_FITZ_MATH_H

#include "mupdf/fitz/system.h"

#include <assert.h>

/**
	Multiply scaled two integers in the 0..255 range
*/
static inline int fz_mul255(int a, int b)
{
	/* see Jim Blinn's book "Dirty Pixels" for how this works */
	int x = a * b + 128;
	x += x >> 8;
	return x >> 8;
}

/**
	Undo alpha premultiplication.
*/
static inline int fz_div255(int c, int a)
{
	return a ? c * (255 * 256 / a) >> 8 : 0;
}

/**
	Expand a value A from the 0...255 range to the 0..256 range
*/
#define FZ_EXPAND(A) ((A)+((A)>>7))

/**
	Combine values A (in any range) and B (in the 0..256 range),
	to give a single value in the same range as A was.
*/
#define FZ_COMBINE(A,B) (((A)*(B))>>8)

/**
	Combine values A and C (in the same (any) range) and B and D (in
	the 0..256 range), to give a single value in the same range as A
	and C were.
*/
#define FZ_COMBINE2(A,B,C,D) (((A) * (B) + (C) * (D))>>8)

/**
	Blend SRC and DST (in the same range) together according to
	AMOUNT (in the 0...256 range).
*/
#define FZ_BLEND(SRC, DST, AMOUNT) ((((SRC)-(DST))*(AMOUNT) + ((DST)<<8))>>8)

/**
	Range checking atof
*/
float fz_atof(const char *s);

/**
	atoi that copes with NULL
*/
int fz_atoi(const char *s);

/**
	64bit atoi that copes with NULL
*/
int64_t fz_atoi64(const char *s);

/**
	Some standard math functions, done as static inlines for speed.
	People with compilers that do not adequately implement inline
	may like to reimplement these using macros.
*/
static inline float fz_abs(float f)
{
	return (f < 0 ? -f : f);
}

static inline int fz_absi(int i)
{
	return (i < 0 ? -i : i);
}

static inline float fz_min(float a, float b)
{
	return (a < b ? a : b);
}

static inline int fz_mini(int a, int b)
{
	return (a < b ? a : b);
}

static inline size_t fz_minz(size_t a, size_t b)
{
	return (a < b ? a : b);
}

static inline int64_t fz_mini64(int64_t a, int64_t b)
{
	return (a < b ? a : b);
}

static inline float fz_max(float a, float b)
{
	return (a > b ? a : b);
}

static inline int fz_maxi(int a, int b)
{
	return (a > b ? a : b);
}

static inline size_t fz_maxz(size_t a, size_t b)
{
	return (a > b ? a : b);
}

static inline int64_t fz_maxi64(int64_t a, int64_t b)
{
	return (a > b ? a : b);
}

static inline float fz_clamp(float x, float min, float max)
{
	return x < min ? min : x > max ? max : x;
}

static inline int fz_clampi(int x, int min, int max)
{
	return x < min ? min : x > max ? max : x;
}

static inline double fz_clampd(double x, double min, double max)
{
	return x < min ? min : x > max ? max : x;
}

static inline void *fz_clampp(void *x, void *min, void *max)
{
	return x < min ? min : x > max ? max : x;
}

#define DIV_BY_ZERO(a, b, min, max) (((a) < 0) ^ ((b) < 0) ? (min) : (max))

/**
	fz_point is a point in a two-dimensional space.
*/
typedef struct
{
	float x, y;
} fz_point;

static inline fz_point fz_make_point(float x, float y)
{
	fz_point p = { x, y };
	return p;
}

/**
	fz_rect is a rectangle represented by two diagonally opposite
	corners at arbitrary coordinates.

	Rectangles are always axis-aligned with the X- and Y- axes. We
	wish to distinguish rectangles in 3 categories; infinite, finite,
	and invalid. Zero area rectangles are a sub-category of finite
	ones.

	For all valid rectangles, x0 <= x1 and y0 <= y1 in all cases.
	Infinite rectangles have x0 = y0 = FZ_MIN_INF_RECT,
	x1 = y1 = FZ_MAX_INF_RECT. For any non infinite valid rectangle,
	the area is defined as (x1 - x0) * (y1 - y0).

	To check for empty or infinite rectangles use fz_is_empty_rect
	and fz_is_infinite_rect. To check for valid rectangles use
	fz_is_valid_rect.

	We choose this representation, so that we can easily distinguish
	the difference between intersecting 2 valid rectangles and
	getting an invalid one, as opposed to getting a zero area one
	(which nonetheless has valid bounds within the plane).

	x0, y0: The top left corner.

	x1, y1: The bottom right corner.

	We choose FZ_{MIN,MAX}_INF_RECT to be the largest 32bit signed
	integer values that survive roundtripping to floats.
*/
#define FZ_MIN_INF_RECT ((int)0x80000000)
#define FZ_MAX_INF_RECT ((int)0x7fffff80)

typedef struct
{
	float x0, y0;
	float x1, y1;
} fz_rect;

static inline fz_rect fz_make_rect(float x0, float y0, float x1, float y1)
{
	fz_rect r = { x0, y0, x1, y1 };
	return r;
}

/**
	fz_irect is a rectangle using integers instead of floats.

	It's used in the draw device and for pixmap dimensions.
*/
typedef struct
{
	int x0, y0;
	int x1, y1;
} fz_irect;

static inline fz_irect fz_make_irect(int x0, int y0, int x1, int y1)
{
	fz_irect r = { x0, y0, x1, y1 };
	return r;
}

/**
	A rectangle with sides of length one.

	The bottom left corner is at (0, 0) and the top right corner
	is at (1, 1).
*/
FZ_DATA extern const fz_rect fz_unit_rect;

/**
	An empty rectangle with an area equal to zero.
*/
FZ_DATA extern const fz_rect fz_empty_rect;
FZ_DATA extern const fz_irect fz_empty_irect;

/**
	An infinite rectangle.
*/
FZ_DATA extern const fz_rect fz_infinite_rect;
FZ_DATA extern const fz_irect fz_infinite_irect;

/**
	Check if rectangle is empty.

	An empty rectangle is defined as one whose area is zero.
	All invalid rectangles are empty.
*/
static inline int fz_is_empty_rect(fz_rect r)
{
	return (r.x0 >= r.x1 || r.y0 >= r.y1);
}

static inline int fz_is_empty_irect(fz_irect r)
{
	return (r.x0 >= r.x1 || r.y0 >= r.y1);
}

/**
	Check if rectangle is infinite.
*/
static inline int fz_is_infinite_rect(fz_rect r)
{
	return (r.x0 == FZ_MIN_INF_RECT && r.x1 == FZ_MAX_INF_RECT &&
		r.y0 == FZ_MIN_INF_RECT && r.y1 == FZ_MAX_INF_RECT);
}

/**
	Check if an integer rectangle
	is infinite.
*/
static inline int fz_is_infinite_irect(fz_irect r)
{
	return (r.x0 == FZ_MIN_INF_RECT && r.x1 == FZ_MAX_INF_RECT &&
		r.y0 == FZ_MIN_INF_RECT && r.y1 == FZ_MAX_INF_RECT);
}

/**
	Check if rectangle is valid.
*/
static inline int fz_is_valid_rect(fz_rect r)
{
	return (r.x0 <= r.x1 && r.y0 <= r.y1);
}

/**
	Check if an integer rectangle is valid.
*/
static inline int fz_is_valid_irect(fz_irect r)
{
	return (r.x0 <= r.x1 && r.y0 <= r.y1);
}

/**
	Return the width of an irect. Invalid irects return 0.
*/
static inline unsigned int
fz_irect_width(fz_irect r)
{
	unsigned int w;
	if (r.x0 >= r.x1)
		return 0;
	/* Check for w overflowing. This should never happen, but
	 * if it does, it's pretty likely an indication of a severe
	 * problem. */
	w = (unsigned int)r.x1 - r.x0;
	assert((int)w >= 0);
	if ((int)w < 0)
		return 0;
	return (int)w;
}

/**
	Return the height of an irect. Invalid irects return 0.
*/
static inline int
fz_irect_height(fz_irect r)
{
	unsigned int h;
	if (r.y0 >= r.y1)
		return 0;
	/* Check for h overflowing. This should never happen, but
	 * if it does, it's pretty likely an indication of a severe
	 * problem. */
	h = (unsigned int)(r.y1 - r.y0);
	assert((int)h >= 0);
	if ((int)h < 0)
		return 0;
	return (int)h;
}

/**
	fz_matrix is a row-major 3x3 matrix used for representing
	transformations of coordinates throughout MuPDF.

	Since all points reside in a two-dimensional space, one vector
	is always a constant unit vector; hence only some elements may
	vary in a matrix. Below is how the elements map between
	different representations.

	/ a b 0 \
	| c d 0 | normally represented as [ a b c d e f ].
	\ e f 1 /
*/
typedef struct
{
	float a, b, c, d, e, f;
} fz_matrix;

/**
	Identity transform matrix.
*/
FZ_DATA extern const fz_matrix fz_identity;

static inline fz_matrix fz_make_matrix(float a, float b, float c, float d, float e, float f)
{
	fz_matrix m = { a, b, c, d, e, f };
	return m;
}

static inline int fz_is_identity(fz_matrix m)
{
	return m.a == 1 && m.b == 0 && m.c == 0 && m.d == 1 && m.e == 0 && m.f == 0;
}

/**
	Multiply two matrices.

	The order of the two matrices are important since matrix
	multiplication is not commutative.

	Returns result.
*/
fz_matrix fz_concat(fz_matrix left, fz_matrix right);

/**
	Create a scaling matrix.

	The returned matrix is of the form [ sx 0 0 sy 0 0 ].

	m: Pointer to the matrix to populate

	sx, sy: Scaling factors along the X- and Y-axes. A scaling
	factor of 1.0 will not cause any scaling along the relevant
	axis.

	Returns m.
*/
fz_matrix fz_scale(float sx, float sy);

/**
	Scale a matrix by premultiplication.

	m: Pointer to the matrix to scale

	sx, sy: Scaling factors along the X- and Y-axes. A scaling
	factor of 1.0 will not cause any scaling along the relevant
	axis.

	Returns m (updated).
*/
fz_matrix fz_pre_scale(fz_matrix m, float sx, float sy);

/**
	Scale a matrix by postmultiplication.

	m: Pointer to the matrix to scale

	sx, sy: Scaling factors along the X- and Y-axes. A scaling
	factor of 1.0 will not cause any scaling along the relevant
	axis.

	Returns m (updated).
*/
fz_matrix fz_post_scale(fz_matrix m, float sx, float sy);

/**
	Create a shearing matrix.

	The returned matrix is of the form [ 1 sy sx 1 0 0 ].

	m: pointer to place to store returned matrix

	sx, sy: Shearing factors. A shearing factor of 0.0 will not
	cause any shearing along the relevant axis.

	Returns m.
*/
fz_matrix fz_shear(float sx, float sy);

/**
	Premultiply a matrix with a shearing matrix.

	The shearing matrix is of the form [ 1 sy sx 1 0 0 ].

	m: pointer to matrix to premultiply

	sx, sy: Shearing factors. A shearing factor of 0.0 will not
	cause any shearing along the relevant axis.

	Returns m (updated).
*/
fz_matrix fz_pre_shear(fz_matrix m, float sx, float sy);

/**
	Create a rotation matrix.

	The returned matrix is of the form
	[ cos(deg) sin(deg) -sin(deg) cos(deg) 0 0 ].

	m: Pointer to place to store matrix

	degrees: Degrees of counter clockwise rotation. Values less
	than zero and greater than 360 are handled as expected.

	Returns m.
*/
fz_matrix fz_rotate(float degrees);

/**
	Rotate a transformation by premultiplying.

	The premultiplied matrix is of the form
	[ cos(deg) sin(deg) -sin(deg) cos(deg) 0 0 ].

	m: Pointer to matrix to premultiply.

	degrees: Degrees of counter clockwise rotation. Values less
	than zero and greater than 360 are handled as expected.

	Returns m (updated).
*/
fz_matrix fz_pre_rotate(fz_matrix m, float degrees);

/**
	Create a translation matrix.

	The returned matrix is of the form [ 1 0 0 1 tx ty ].

	m: A place to store the created matrix.

	tx, ty: Translation distances along the X- and Y-axes. A
	translation of 0 will not cause any translation along the
	relevant axis.

	Returns m.
*/
fz_matrix fz_translate(float tx, float ty);

/**
	Translate a matrix by premultiplication.

	m: The matrix to translate

	tx, ty: Translation distances along the X- and Y-axes. A
	translation of 0 will not cause any translation along the
	relevant axis.

	Returns m.
*/
fz_matrix fz_pre_translate(fz_matrix m, float tx, float ty);

/**
	Create transform matrix to draw page
	at a given resolution and rotation. Adjusts the scaling
	factors so that the page covers whole number of
	pixels and adjust the page origin to be at 0,0.
*/
fz_matrix fz_transform_page(fz_rect mediabox, float resolution, float rotate);

/**
	Create an inverse matrix.

	inverse: Place to store inverse matrix.

	matrix: Matrix to invert. A degenerate matrix, where the
	determinant is equal to zero, can not be inverted and the
	original matrix is returned instead.

	Returns inverse.
*/
fz_matrix fz_invert_matrix(fz_matrix matrix);

/**
	Attempt to create an inverse matrix.

	inverse: Place to store inverse matrix.

	matrix: Matrix to invert. A degenerate matrix, where the
	determinant is equal to zero, can not be inverted.

	Returns 1 if matrix is degenerate (singular), or 0 otherwise.
*/
int fz_try_invert_matrix(fz_matrix *inv, fz_matrix src);

/**
	Check if a transformation is rectilinear.

	Rectilinear means that no shearing is present and that any
	rotations present are a multiple of 90 degrees. Usually this
	is used to make sure that axis-aligned rectangles before the
	transformation are still axis-aligned rectangles afterwards.
*/
int fz_is_rectilinear(fz_matrix m);

/**
	Calculate average scaling factor of matrix.
*/
float fz_matrix_expansion(fz_matrix m);

/**
	Compute intersection of two rectangles.

	Given two rectangles, update the first to be the smallest
	axis-aligned rectangle that covers the area covered by both
	given rectangles. If either rectangle is empty then the
	intersection is also empty. If either rectangle is infinite
	then the intersection is simply the non-infinite rectangle.
	Should both rectangles be infinite, then the intersection is
	also infinite.
*/
fz_rect fz_intersect_rect(fz_rect a, fz_rect b);

/**
	Compute intersection of two bounding boxes.

	Similar to fz_intersect_rect but operates on two bounding
	boxes instead of two rectangles.
*/
fz_irect fz_intersect_irect(fz_irect a, fz_irect b);

/**
	Compute union of two rectangles.

	Given two rectangles, update the first to be the smallest
	axis-aligned rectangle that encompasses both given rectangles.
	If either rectangle is infinite then the union is also infinite.
	If either rectangle is empty then the union is simply the
	non-empty rectangle. Should both rectangles be empty, then the
	union is also empty.
*/
fz_rect fz_union_rect(fz_rect a, fz_rect b);

/**
	Convert a rect into the minimal bounding box
	that covers the rectangle.

	Coordinates in a bounding box are integers, so rounding of the
	rects coordinates takes place. The top left corner is rounded
	upwards and left while the bottom right corner is rounded
	downwards and to the right.
*/
fz_irect fz_irect_from_rect(fz_rect rect);

/**
	Round rectangle coordinates.

	Coordinates in a bounding box are integers, so rounding of the
	rects coordinates takes place. The top left corner is rounded
	upwards and left while the bottom right corner is rounded
	downwards and to the right.

	This differs from fz_irect_from_rect, in that fz_irect_from_rect
	slavishly follows the numbers (i.e any slight over/under
	calculations can cause whole extra pixels to be added).
	fz_round_rect allows for a small amount of rounding error when
	calculating the bbox.
*/
fz_irect fz_round_rect(fz_rect rect);

/**
	Convert a bbox into a rect.

	For our purposes, a rect can represent all the values we meet in
	a bbox, so nothing can go wrong.

	rect: A place to store the generated rectangle.

	bbox: The bbox to convert.

	Returns rect (updated).
*/
fz_rect fz_rect_from_irect(fz_irect bbox);

/**
	Expand a bbox by a given amount in all directions.
*/
fz_rect fz_expand_rect(fz_rect b, float expand);
fz_irect fz_expand_irect(fz_irect a, int expand);

/**
	Expand a bbox to include a given point.
	To create a rectangle that encompasses a sequence of points, the
	rectangle must first be set to be the empty rectangle at one of
	the points before including the others.
*/
fz_rect fz_include_point_in_rect(fz_rect r, fz_point p);

/**
	Translate bounding box.

	Translate a bbox by a given x and y offset. Allows for overflow.
*/
fz_rect fz_translate_rect(fz_rect a, float xoff, float yoff);
fz_irect fz_translate_irect(fz_irect a, int xoff, int yoff);

/**
	Test rectangle inclusion.

	Return true if a entirely contains b.
*/
int fz_contains_rect(fz_rect a, fz_rect b);

/**
	Apply a transformation to a point.

	transform: Transformation matrix to apply. See fz_concat,
	fz_scale, fz_rotate and fz_translate for how to create a
	matrix.

	point: Pointer to point to update.

	Returns transform (unchanged).
*/
fz_point fz_transform_point(fz_point point, fz_matrix m);
fz_point fz_transform_point_xy(float x, float y, fz_matrix m);

/**
	Apply a transformation to a vector.

	transform: Transformation matrix to apply. See fz_concat,
	fz_scale and fz_rotate for how to create a matrix. Any
	translation will be ignored.

	vector: Pointer to vector to update.
*/
fz_point fz_transform_vector(fz_point vector, fz_matrix m);

/**
	Apply a transform to a rectangle.

	After the four corner points of the axis-aligned rectangle
	have been transformed it may not longer be axis-aligned. So a
	new axis-aligned rectangle is created covering at least the
	area of the transformed rectangle.

	transform: Transformation matrix to apply. See fz_concat,
	fz_scale and fz_rotate for how to create a matrix.

	rect: Rectangle to be transformed. The two special cases
	fz_empty_rect and fz_infinite_rect, may be used but are
	returned unchanged as expected.
*/
fz_rect fz_transform_rect(fz_rect rect, fz_matrix m);

/**
	Normalize a vector to length one.
*/
fz_point fz_normalize_vector(fz_point p);

/**
	Grid fit a matrix.

	as_tiled = 0 => adjust the matrix so that the image of the unit
	square completely covers any pixel that was touched by the
	image of the unit square under the original matrix.

	as_tiled = 1 => adjust the matrix so that the corners of the
	image of the unit square align with the closest integer corner
	of the image of the unit square under the original matrix.
*/
fz_matrix fz_gridfit_matrix(int as_tiled, fz_matrix m);

/**
	Find the largest expansion performed by this matrix.
	(i.e. max(abs(m.a),abs(m.b),abs(m.c),abs(m.d))
*/
float fz_matrix_max_expansion(fz_matrix m);

/**
	A representation for a region defined by 4 points.

	The significant difference between quads and rects is that
	the edges of quads are not axis aligned.
*/
typedef struct
{
	fz_point ul, ur, ll, lr;
} fz_quad;

/**
	Inline convenience construction function.
*/
static inline fz_quad fz_make_quad(
	float ul_x, float ul_y,
	float ur_x, float ur_y,
	float ll_x, float ll_y,
	float lr_x, float lr_y)
{
	fz_quad q = {
		{ ul_x, ul_y },
		{ ur_x, ur_y },
		{ ll_x, ll_y },
		{ lr_x, lr_y },
	};
	return q;
}

/**
	Convert a rect to a quad (losslessly).
*/
fz_quad fz_quad_from_rect(fz_rect r);

/**
	Convert a quad to the smallest rect that covers it.
*/
fz_rect fz_rect_from_quad(fz_quad q);

/**
	Transform a quad by a matrix.
*/
fz_quad fz_transform_quad(fz_quad q, fz_matrix m);

/**
	Inclusion test for quads.
*/
int fz_is_point_inside_quad(fz_point p, fz_quad q);

/**
	Inclusion test for rects. (Rect is assumed to be open, i.e.
	top right corner is not included).
*/
int fz_is_point_inside_rect(fz_point p, fz_rect r);

/**
	Inclusion test for irects. (Rect is assumed to be open, i.e.
	top right corner is not included).
*/
int fz_is_point_inside_irect(int x, int y, fz_irect r);

/**
	Inclusion test for quad in quad.

	This may break down if quads are not 'well formed'.
*/
int fz_is_quad_inside_quad(fz_quad needle, fz_quad haystack);

/**
	Intersection test for quads.

	This may break down if quads are not 'well formed'.
*/
int fz_is_quad_intersecting_quad(fz_quad a, fz_quad b);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/getopt.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_GETOPT_H
#define MUPDF_FITZ_GETOPT_H

#include "export.h"

/**
	Simple functions/variables for use in tools.
*/
extern int fz_getopt(int nargc, char * const *nargv, const char *ostr);
FZ_DATA extern int fz_optind;
FZ_DATA extern char *fz_optarg;

#endif







mupdf-1.21.1-source/include/mupdf/fitz/glyph-cache.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_GLYPH_CACHE_H
#define MUPDF_FITZ_GLYPH_CACHE_H

#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/font.h"
#include "mupdf/fitz/pixmap.h"
#include "mupdf/fitz/device.h"

/**
	Purge all the glyphs from the cache.
*/
void fz_purge_glyph_cache(fz_context *ctx);

/**
	Create a pixmap containing a rendered glyph.

	Lookup gid from font, clip it with scissor, and rendering it
	with aa bits of antialiasing into a new pixmap.

	The caller takes ownership of the pixmap and so must free it.

	Note: This function is no longer used for normal rendering
	operations, and is kept around just because we use it in the
	app. It should be considered "at risk" of removal from the API.
*/
fz_pixmap *fz_render_glyph_pixmap(fz_context *ctx, fz_font *font, int gid, fz_matrix *ctm, const fz_irect *scissor, int aa);

/**
	Nasty PDF interpreter specific hernia, required to allow the
	interpreter to replay glyphs from a type3 font directly into
	the target device.

	This is only used in exceptional circumstances (such as type3
	glyphs that inherit current graphics state, or nested type3
	glyphs).
*/
void fz_render_t3_glyph_direct(fz_context *ctx, fz_device *dev, fz_font *font, int gid, fz_matrix trm, void *gstate, fz_default_colorspaces *def_cs);

/**
	Force a type3 font to cache the displaylist for a given glyph
	id.

	This caching can involve reading the underlying file, so must
	happen ahead of time, so we aren't suddenly forced to read the
	file while playing a displaylist back.
*/
void fz_prepare_t3_glyph(fz_context *ctx, fz_font *font, int gid);

/**
	Dump debug statistics for the glyph cache.
*/
void fz_dump_glyph_cache_stats(fz_context *ctx, fz_output *out);

/**
	Perform subpixel quantisation and adjustment on a glyph matrix.

	ctm: On entry, the desired 'ideal' transformation for a glyph.
	On exit, adjusted to a (very similar) transformation quantised
	for subpixel caching.

	subpix_ctm: Initialised by the routine to the transform that
	should be used to render the glyph.

	qe, qf: which subpixel position we quantised to.

	Returns: the size of the glyph.

	Note: This is currently only exposed for use in our app. It
	should be considered "at risk" of removal from the API.
*/
float fz_subpixel_adjust(fz_context *ctx, fz_matrix *ctm, fz_matrix *subpix_ctm, unsigned char *qe, unsigned char *qf);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/glyph.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_GLYPH_H
#define MUPDF_FITZ_GLYPH_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/store.h"
#include "mupdf/fitz/font.h"
#include "mupdf/fitz/path.h"

/**
	Glyphs represent a run length encoded set of pixels for a 2
	dimensional region of a plane.
*/
typedef struct fz_glyph fz_glyph;

/**
	Return the bounding box of the glyph in pixels.
*/
fz_irect fz_glyph_bbox(fz_context *ctx, fz_glyph *glyph);
fz_irect fz_glyph_bbox_no_ctx(fz_glyph *src);

/**
	Return the width of the glyph in pixels.
*/
int fz_glyph_width(fz_context *ctx, fz_glyph *glyph);

/**
	Return the height of the glyph in pixels.
*/
int fz_glyph_height(fz_context *ctx, fz_glyph *glyph);

/**
	Take a reference to a glyph.

	pix: The glyph to increment the reference for.

	Returns pix.
*/
fz_glyph *fz_keep_glyph(fz_context *ctx, fz_glyph *pix);

/**
	Drop a reference and free a glyph.

	Decrement the reference count for the glyph. When no
	references remain the glyph will be freed.
*/
void fz_drop_glyph(fz_context *ctx, fz_glyph *pix);

/**
	Look a glyph up from a font, and return the outline of the
	glyph using the given transform.

	The caller owns the returned path, and so is responsible for
	ensuring that it eventually gets dropped.
*/
fz_path *fz_outline_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix ctm);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/hash.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_HASH_H
#define MUPDF_FITZ_HASH_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/output.h"

#define FZ_HASH_TABLE_KEY_LENGTH 48

/**
	Generic hash-table with fixed-length keys.

	The keys and values are NOT reference counted by the hash table.
	Callers are responsible for taking care the reference counts are
	correct. Inserting a duplicate entry will NOT overwrite the old
	value, and will return the old value.

	The drop_val callback function is only used to release values
	when the hash table is destroyed.
*/

typedef struct fz_hash_table fz_hash_table;

/**
	Function type called when a hash table entry is dropped.

	Only used when the entire hash table is dropped.
*/
typedef void (fz_hash_table_drop_fn)(fz_context *ctx, void *val);

/**
	Create a new hash table.

	initialsize: The initial size of the hashtable. The hashtable
	may grow (double in size) if it starts to get crowded (80%
	full).

	keylen: byte length for each key.

	lock: -1 for no lock, otherwise the FZ_LOCK to use to protect
	this table.

	drop_val: Function to use to destroy values on table drop.
*/
fz_hash_table *fz_new_hash_table(fz_context *ctx, int initialsize, int keylen, int lock, fz_hash_table_drop_fn *drop_val);

/**
	Destroy the hash table.

	Values are dropped using the drop function.
*/
void fz_drop_hash_table(fz_context *ctx, fz_hash_table *table);

/**
	Search for a matching hash within the table, and return the
	associated value.
*/
void *fz_hash_find(fz_context *ctx, fz_hash_table *table, const void *key);

/**
	Insert a new key/value pair into the hash table.

	If an existing entry with the same key is found, no change is
	made to the hash table, and a pointer to the existing value is
	returned.

	If no existing entry with the same key is found, ownership of
	val passes in, key is copied, and NULL is returned.
*/
void *fz_hash_insert(fz_context *ctx, fz_hash_table *table, const void *key, void *val);

/**
	Remove the entry for a given key.

	The value is NOT freed, so the caller is expected to take care
	of this.
*/
void fz_hash_remove(fz_context *ctx, fz_hash_table *table, const void *key);

/**
	Callback function called on each key/value pair in the hash
	table, when fz_hash_for_each is run.
*/
typedef void (fz_hash_table_for_each_fn)(fz_context *ctx, void *state, void *key, int keylen, void *val);

/**
	Iterate over the entries in a hash table.
*/
void fz_hash_for_each(fz_context *ctx, fz_hash_table *table, void *state, fz_hash_table_for_each_fn *callback);

/**
	Callback function called on each key/value pair in the hash
	table, when fz_hash_filter is run to remove entries where the
	callback returns true.
*/
typedef int (fz_hash_table_filter_fn)(fz_context *ctx, void *state, void *key, int keylen, void *val);

/**
	Iterate over the entries in a hash table, removing all the ones where callback returns true.
	Does NOT free the value of the entry, so the caller is expected to take care of this.
*/
void fz_hash_filter(fz_context *ctx, fz_hash_table *table, void *state, fz_hash_table_filter_fn *callback);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/image.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_IMAGE_H
#define MUPDF_FITZ_IMAGE_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/store.h"
#include "mupdf/fitz/pixmap.h"

#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/stream.h"
#include "mupdf/fitz/compressed-buffer.h"

/**
	Images are storable objects from which we can obtain fz_pixmaps.
	These may be implemented as simple wrappers around a pixmap, or
	as more complex things that decode at different subsample
	settings on demand.
*/
typedef struct fz_image fz_image;
typedef struct fz_compressed_image fz_compressed_image;
typedef struct fz_pixmap_image fz_pixmap_image;

/**
	Called to get a handle to a pixmap from an image.

	image: The image to retrieve a pixmap from.

	subarea: The subarea of the image that we actually care about
	(or NULL to indicate the whole image).

	ctm: Optional, unless subarea is given. If given, then on
	entry this is the transform that will be applied to the complete
	image. It should be updated on exit to the transform to apply to
	the given subarea of the image. This is used to calculate the
	desired width/height for subsampling.

	w: If non-NULL, a pointer to an int to be updated on exit to the
	width (in pixels) that the scaled output will cover.

	h: If non-NULL, a pointer to an int to be updated on exit to the
	height (in pixels) that the scaled output will cover.

	Returns a non NULL kept pixmap pointer. May throw exceptions.
*/
fz_pixmap *fz_get_pixmap_from_image(fz_context *ctx, fz_image *image, const fz_irect *subarea, fz_matrix *ctm, int *w, int *h);

/**
	Calls fz_get_pixmap_from_image() with ctm, subarea, w and h all set to NULL.
*/
fz_pixmap *fz_get_unscaled_pixmap_from_image(fz_context *ctx, fz_image *image);

/**
	Increment the (normal) reference count for an image. Returns the
	same pointer.

	Never throws exceptions.
*/
fz_image *fz_keep_image(fz_context *ctx, fz_image *image);

/**
	Decrement the (normal) reference count for an image. When the
	total (normal + key) reference count reaches zero, the image and
	its resources are freed.

	Never throws exceptions.
*/
void fz_drop_image(fz_context *ctx, fz_image *image);

/**
	Increment the store key reference for an image. Returns the same
	pointer. (This is the count of references for an image held by
	keys in the image store).

	Never throws exceptions.
*/
fz_image *fz_keep_image_store_key(fz_context *ctx, fz_image *image);

/**
	Decrement the store key reference count for an image. When the
	total (normal + key) reference count reaches zero, the image and
	its resources are freed.

	Never throws exceptions.
*/
void fz_drop_image_store_key(fz_context *ctx, fz_image *image);

/**
	Function type to destroy an images data
	when it's reference count reaches zero.
*/
typedef void (fz_drop_image_fn)(fz_context *ctx, fz_image *image);

/**
	Function type to get a decoded pixmap for an image.

	im: The image to decode.

	subarea: NULL, or the subarea of the image required. Expressed
	in terms of a rectangle in the original width/height of the
	image. If non NULL, this should be updated by the function to
	the actual subarea decoded - which must include the requested
	area!

	w, h: The actual width and height that the whole image would
	need to be decoded to.

	l2factor: On entry, the log 2 subsample factor required. If
	possible the decode process can take care of (all or some) of
	this subsampling, and must then update the value so the caller
	knows what remains to be done.

	Returns a reference to a decoded pixmap that satisfies the
	requirements of the request. The caller owns the returned
	reference.
*/
typedef fz_pixmap *(fz_image_get_pixmap_fn)(fz_context *ctx, fz_image *im, fz_irect *subarea, int w, int h, int *l2factor);

/**
	Function type to get the given storage
	size for an image.

	Returns the size in bytes used for a given image.
*/
typedef size_t (fz_image_get_size_fn)(fz_context *, fz_image *);

/**
	Internal function to make a new fz_image structure
	for a derived class.

	w,h: Width and height of the created image.

	bpc: Bits per component.

	colorspace: The colorspace (determines the number of components,
	and any color conversions required while decoding).

	xres, yres: The X and Y resolutions respectively.

	interpolate: 1 if interpolation should be used when decoding
	this image, 0 otherwise.

	imagemask: 1 if this is an imagemask (i.e. transparent), 0
	otherwise.

	decode: NULL, or a pointer to to a decode array. The default
	decode array is [0 1] (repeated n times, for n color components).

	colorkey: NULL, or a pointer to a colorkey array. The default
	colorkey array is [0 255] (repeated n times, for n color
	components).

	mask: NULL, or another image to use as a mask for this one.
	A new reference is taken to this image. Supplying a masked
	image as a mask to another image is illegal!

	size: The size of the required allocated structure (the size of
	the derived structure).

	get: The function to be called to obtain a decoded pixmap.

	get_size: The function to be called to return the storage size
	used by this image.

	drop: The function to be called to dispose of this image once
	the last reference is dropped.

	Returns a pointer to an allocated structure of the required size,
	with the first sizeof(fz_image) bytes initialised as appropriate
	given the supplied parameters, and the other bytes set to zero.
*/
fz_image *fz_new_image_of_size(fz_context *ctx,
		int w,
		int h,
		int bpc,
		fz_colorspace *colorspace,
		int xres,
		int yres,
		int interpolate,
		int imagemask,
		float *decode,
		int *colorkey,
		fz_image *mask,
		size_t size,
		fz_image_get_pixmap_fn *get_pixmap,
		fz_image_get_size_fn *get_size,
		fz_drop_image_fn *drop);

#define fz_new_derived_image(CTX,W,H,B,CS,X,Y,I,IM,D,C,M,T,G,S,Z) \
	((T*)Memento_label(fz_new_image_of_size(CTX,W,H,B,CS,X,Y,I,IM,D,C,M,sizeof(T),G,S,Z),#T))

/**
	Create an image based on
	the data in the supplied compressed buffer.

	w,h: Width and height of the created image.

	bpc: Bits per component.

	colorspace: The colorspace (determines the number of components,
	and any color conversions required while decoding).

	xres, yres: The X and Y resolutions respectively.

	interpolate: 1 if interpolation should be used when decoding
	this image, 0 otherwise.

	imagemask: 1 if this is an imagemask (i.e. transparency bitmap
	mask), 0 otherwise.

	decode: NULL, or a pointer to to a decode array. The default
	decode array is [0 1] (repeated n times, for n color components).

	colorkey: NULL, or a pointer to a colorkey array. The default
	colorkey array is [0 255] (repeated n times, for n color
	components).

	buffer: Buffer of compressed data and compression parameters.
	Ownership of this reference is passed in.

	mask: NULL, or another image to use as a mask for this one.
	A new reference is taken to this image. Supplying a masked
	image as a mask to another image is illegal!
*/
fz_image *fz_new_image_from_compressed_buffer(fz_context *ctx, int w, int h, int bpc, fz_colorspace *colorspace, int xres, int yres, int interpolate, int imagemask, float *decode, int *colorkey, fz_compressed_buffer *buffer, fz_image *mask);

/**
	Create an image from the given
	pixmap.

	pixmap: The pixmap to base the image upon. A new reference
	to this is taken.

	mask: NULL, or another image to use as a mask for this one.
	A new reference is taken to this image. Supplying a masked
	image as a mask to another image is illegal!
*/
fz_image *fz_new_image_from_pixmap(fz_context *ctx, fz_pixmap *pixmap, fz_image *mask);

/**
	Create a new image from a
	buffer of data, inferring its type from the format
	of the data.
*/
fz_image *fz_new_image_from_buffer(fz_context *ctx, fz_buffer *buffer);

/**
	Create a new image from the contents
	of a file, inferring its type from the format of the
	data.
*/
fz_image *fz_new_image_from_file(fz_context *ctx, const char *path);

/**
	Internal destructor exposed for fz_store integration.
*/
void fz_drop_image_imp(fz_context *ctx, fz_storable *image);

/**
	Internal destructor for the base image class members.

	Exposed to allow derived image classes to be written.
*/
void fz_drop_image_base(fz_context *ctx, fz_image *image);

/**
	Decode a subarea of a compressed image. l2factor is the amount
	of subsampling inbuilt to the stream (i.e. performed by the
	decoder). If non NULL, l2extra is the extra amount of
	subsampling that should be performed by this routine. This will
	be updated on exit to the amount of subsampling that is still
	required to be done.

	Returns a kept reference.
*/
fz_pixmap *fz_decomp_image_from_stream(fz_context *ctx, fz_stream *stm, fz_compressed_image *image, fz_irect *subarea, int indexed, int l2factor, int *l2extra);

/**
	Convert pixmap from indexed to base colorspace.

	This creates a new bitmap containing the converted pixmap data.
 */
fz_pixmap *fz_convert_indexed_pixmap_to_base(fz_context *ctx, const fz_pixmap *src);

/**
	Convert pixmap from DeviceN/Separation to base colorspace.

	This creates a new bitmap containing the converted pixmap data.
*/
fz_pixmap *fz_convert_separation_pixmap_to_base(fz_context *ctx, const fz_pixmap *src);

/**
	Return the size of the storage used by an image.
*/
size_t fz_image_size(fz_context *ctx, fz_image *im);

/**
	Structure is public to allow other structures to
	be derived from it. Do not access members directly.
*/
struct fz_image
{
	fz_key_storable key_storable;
	int w, h;
	uint8_t n;
	uint8_t bpc;
	unsigned int imagemask:1;
	unsigned int interpolate:1;
	unsigned int use_colorkey:1;
	unsigned int use_decode:1;
	unsigned int invert_cmyk_jpeg:1;
	unsigned int decoded:1;
	unsigned int scalable:1;
	uint8_t orientation;
	fz_image *mask;
	int xres; /* As given in the image, not necessarily as rendered */
	int yres; /* As given in the image, not necessarily as rendered */
	fz_colorspace *colorspace;
	fz_drop_image_fn *drop_image;
	fz_image_get_pixmap_fn *get_pixmap;
	fz_image_get_size_fn *get_size;
	int colorkey[FZ_MAX_COLORS * 2];
	float decode[FZ_MAX_COLORS * 2];
};

/**
	Request the natural resolution
	of an image.

	xres, yres: Pointers to ints to be updated with the
	natural resolution of an image (or a sensible default
	if not encoded).
*/
void fz_image_resolution(fz_image *image, int *xres, int *yres);

/**
	Request the natural orientation of an image.

	This is for images (such as JPEG) that can contain internal
	specifications of rotation/flips. This is ignored by all the
	internal decode/rendering routines, but can be used by callers
	(such as the image document handler) to respect such
	specifications.

	The values used by MuPDF are as follows, with the equivalent
	Exif specifications given for information:

	0: Undefined
	1: 0 degree ccw rotation. (Exif = 1)
	2: 90 degree ccw rotation. (Exif = 8)
	3: 180 degree ccw rotation. (Exif = 3)
	4: 270 degree ccw rotation. (Exif = 6)
	5: flip on X. (Exif = 2)
	6: flip on X, then rotate ccw by 90 degrees. (Exif = 5)
	7: flip on X, then rotate ccw by 180 degrees. (Exif = 4)
	8: flip on X, then rotate ccw by 270 degrees. (Exif = 7)
*/
uint8_t fz_image_orientation(fz_context *ctx, fz_image *image);

fz_matrix
fz_image_orientation_matrix(fz_context *ctx, fz_image *image);

/**
	Retrieve the underlying compressed data for an image.

	Returns a pointer to the underlying data buffer for an image,
	or NULL if this image is not based upon a compressed data
	buffer.

	This is not a reference counted structure, so no reference is
	returned. Lifespan is limited to that of the image itself.
*/
fz_compressed_buffer *fz_compressed_image_buffer(fz_context *ctx, fz_image *image);
void fz_set_compressed_image_buffer(fz_context *ctx, fz_compressed_image *cimg, fz_compressed_buffer *buf);

/**
	Retrieve the underlying fz_pixmap for an image.

	Returns a pointer to the underlying fz_pixmap for an image,
	or NULL if this image is not based upon an fz_pixmap.

	No reference is returned. Lifespan is limited to that of
	the image itself. If required, use fz_keep_pixmap to take
	a reference to keep it longer.
*/
fz_pixmap *fz_pixmap_image_tile(fz_context *ctx, fz_pixmap_image *cimg);
void fz_set_pixmap_image_tile(fz_context *ctx, fz_pixmap_image *cimg, fz_pixmap *pix);

/* Implementation details: subject to change. */

/**
	Exposed for PDF.
*/
fz_pixmap *fz_load_jpx(fz_context *ctx, const unsigned char *data, size_t size, fz_colorspace *cs);

/**
	Exposed for CBZ.
*/
int fz_load_tiff_subimage_count(fz_context *ctx, const unsigned char *buf, size_t len);
fz_pixmap *fz_load_tiff_subimage(fz_context *ctx, const unsigned char *buf, size_t len, int subimage);
int fz_load_pnm_subimage_count(fz_context *ctx, const unsigned char *buf, size_t len);
fz_pixmap *fz_load_pnm_subimage(fz_context *ctx, const unsigned char *buf, size_t len, int subimage);
int fz_load_jbig2_subimage_count(fz_context *ctx, const unsigned char *buf, size_t len);
fz_pixmap *fz_load_jbig2_subimage(fz_context *ctx, const unsigned char *buf, size_t len, int subimage);
int fz_load_bmp_subimage_count(fz_context *ctx, const unsigned char *buf, size_t len);
fz_pixmap *fz_load_bmp_subimage(fz_context *ctx, const unsigned char *buf, size_t len, int subimage);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/link.h

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_LINK_H
#define MUPDF_FITZ_LINK_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/types.h"

typedef struct fz_link fz_link;
typedef void (fz_link_set_rect_fn)(fz_context *ctx, fz_link *link, fz_rect rect);
typedef void (fz_link_set_uri_fn)(fz_context *ctx, fz_link *link, const char *uri);
typedef void (fz_link_drop_link_fn)(fz_context *ctx, fz_link *link);

/**
	fz_link is a list of interactive links on a page.

	There is no relation between the order of the links in the
	list and the order they appear on the page. The list of links
	for a given page can be obtained from fz_load_links.

	A link is reference counted. Dropping a reference to a link is
	done by calling fz_drop_link.

	rect: The hot zone. The area that can be clicked in
	untransformed coordinates.

	uri: Link destinations come in two forms: internal and external.
	Internal links refer to other pages in the same document.
	External links are URLs to other documents.

	next: A pointer to the next link on the same page.
*/
typedef struct fz_link
{
	int refs;
	struct fz_link *next;
	fz_rect rect;
	char *uri;
	fz_link_set_rect_fn *set_rect_fn;
	fz_link_set_uri_fn *set_uri_fn;
	fz_link_drop_link_fn *drop;
} fz_link;

typedef enum
{
	FZ_LINK_DEST_FIT,
	FZ_LINK_DEST_FIT_B,
	FZ_LINK_DEST_FIT_H,
	FZ_LINK_DEST_FIT_BH,
	FZ_LINK_DEST_FIT_V,
	FZ_LINK_DEST_FIT_BV,
	FZ_LINK_DEST_FIT_R,
	FZ_LINK_DEST_XYZ
} fz_link_dest_type;

typedef struct
{
	fz_location loc;
	fz_link_dest_type type;
	float x, y, w, h, zoom;
} fz_link_dest;

fz_link_dest fz_make_link_dest_none(void);
fz_link_dest fz_make_link_dest_xyz(int chapter, int page, float x, float y, float z);

/**
	Create a new link record.

	next is set to NULL with the expectation that the caller will
	handle the linked list setup. Internal function.

	Different document types will be implemented by deriving from
	fz_link. This macro allocates such derived structures, and
	initialises the base sections.
*/
fz_link *fz_new_link_of_size(fz_context *ctx, int size, fz_rect rect, const char *uri);
#define fz_new_derived_link(CTX,TYPE,RECT,URI) \
	   ((TYPE *)Memento_label(fz_new_link_of_size(CTX,sizeof(TYPE),RECT,URI),#TYPE))

/**
	Increment the reference count for a link. The same pointer is
	returned.

	Never throws exceptions.
*/
fz_link *fz_keep_link(fz_context *ctx, fz_link *link);

/**
	Decrement the reference count for a link. When the reference
	count reaches zero, the link is destroyed.

	When a link is freed, the reference for any linked link (next)
	is dropped too, thus an entire linked list of fz_link's can be
	freed by just dropping the head.
*/
void fz_drop_link(fz_context *ctx, fz_link *link);

/**
	Query whether a link is external to a document (determined by
	uri containing a ':', intended to match with '://' which
	separates the scheme from the scheme specific parts in URIs).
*/
int fz_is_external_link(fz_context *ctx, const char *uri);

void fz_set_link_rect(fz_context *ctx, fz_link *link, fz_rect rect);
void fz_set_link_uri(fz_context *ctx, fz_link *link, const char *uri);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/log.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_LOG_H
#define MUPDF_FITZ_LOG_H

#include "mupdf/fitz/context.h"
#include "mupdf/fitz/output.h"

/**
	The functions in this file offer simple logging abilities.

	The default logfile is "fitz_log.txt". This can overridden by
	defining an environment variable "FZ_LOG_FILE", or module
	specific environment variables "FZ_LOG_FILE_<module>" (e.g.
	"FZ_LOG_FILE_STORE").

	Enable the following define(s) to enable built in debug logging
	from within the appropriate module(s).
*/

/* #define ENABLE_STORE_LOGGING */


/**
	Output a line to the log.
*/
void fz_log(fz_context *ctx, const char *fmt, ...);

/**
	Output a line to the log for a given module.
*/
void fz_log_module(fz_context *ctx, const char *module, const char *fmt, ...);

/**
	Internal function to actually do the opening of the logfile.

	Caller should close/drop the output when finished with it.
*/
fz_output *fz_new_log_for_module(fz_context *ctx, const char *module);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/outline.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_OUTLINE_H
#define MUPDF_FITZ_OUTLINE_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/types.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/link.h"
#include "mupdf/fitz/output.h"

/* Outline */

typedef struct {
	char *title;
	char *uri;
	int is_open;
} fz_outline_item;

typedef struct fz_outline_iterator fz_outline_iterator;

/**
	Call to get the current outline item.

	Can return NULL. The item is only valid until the next call.
*/
fz_outline_item *fz_outline_iterator_item(fz_context *ctx, fz_outline_iterator *iter);

/**
	Calls to move the iterator position.

	A negative return value means we could not move as requested. Otherwise:
	0 = the final position has a valid item.
	1 = not a valid item, but we can insert an item here.
*/
int fz_outline_iterator_next(fz_context *ctx, fz_outline_iterator *iter);
int fz_outline_iterator_prev(fz_context *ctx, fz_outline_iterator *iter);
int fz_outline_iterator_up(fz_context *ctx, fz_outline_iterator *iter);
int fz_outline_iterator_down(fz_context *ctx, fz_outline_iterator *iter);

/**
	Call to insert a new item BEFORE the current point.

	Ownership of pointers are retained by the caller. The item data will be copied.

	After an insert, we do not change where we are pointing.
	The return code is the same as for next, it indicates the current iterator position.
*/
int fz_outline_iterator_insert(fz_context *ctx, fz_outline_iterator *iter, fz_outline_item *item);

/**
	Delete the current item.

	This implicitly moves us to the 'next' item, and the return code is as for fz_outline_iterator_next.
*/
int fz_outline_iterator_delete(fz_context *ctx, fz_outline_iterator *iter);

/**
	Update the current item properties according to the given item.
*/
void fz_outline_iterator_update(fz_context *ctx, fz_outline_iterator *iter, fz_outline_item *item);

/**
	Drop the current iterator.
*/
void fz_drop_outline_iterator(fz_context *ctx, fz_outline_iterator *iter);


/** Structure based API */

/**
	fz_outline is a tree of the outline of a document (also known
	as table of contents).

	title: Title of outline item using UTF-8 encoding. May be NULL
	if the outline item has no text string.

	uri: Destination in the document to be displayed when this
	outline item is activated. May be an internal or external
	link, or NULL if the outline item does not have a destination.

	page: The page number of an internal link, or -1 for external
	links or links with no destination.

	next: The next outline item at the same level as this outline
	item. May be NULL if no more outline items exist at this level.

	down: The outline items immediate children in the hierarchy.
	May be NULL if no children exist.
*/
typedef struct fz_outline
{
	int refs;
	char *title;
	char *uri;
	fz_location page;
	float x, y;
	struct fz_outline *next;
	struct fz_outline *down;
	int is_open;
} fz_outline;

/**
	Create a new outline entry with zeroed fields for the caller
	to fill in.
*/
fz_outline *fz_new_outline(fz_context *ctx);

/**
	Increment the reference count. Returns the same pointer.

	Never throws exceptions.
*/
fz_outline *fz_keep_outline(fz_context *ctx, fz_outline *outline);

/**
	Decrements the reference count. When the reference point
	reaches zero, the outline is freed.

	When freed, it will drop linked	outline entries (next and down)
	too, thus a whole outline structure can be dropped by dropping
	the top entry.

	Never throws exceptions.
*/
void fz_drop_outline(fz_context *ctx, fz_outline *outline);

/**
	Routine to implement the old Structure based API from an iterator.
*/
fz_outline *
fz_load_outline_from_iterator(fz_context *ctx, fz_outline_iterator *iter);


/**
	Implementation details.
	Of use to people coding new document handlers.
*/

/**
	Function type for getting the current item.

	Can return NULL. The item is only valid until the next call.
*/
typedef fz_outline_item *(fz_outline_iterator_item_fn)(fz_context *ctx, fz_outline_iterator *iter);

/**
	Function types for moving the iterator position.

	A negative return value means we could not move as requested. Otherwise:
	0 = the final position has a valid item.
	1 = not a valid item, but we can insert an item here.
*/
typedef int (fz_outline_iterator_next_fn)(fz_context *ctx, fz_outline_iterator *iter);
typedef int (fz_outline_iterator_prev_fn)(fz_context *ctx, fz_outline_iterator *iter);
typedef int (fz_outline_iterator_up_fn)(fz_context *ctx, fz_outline_iterator *iter);
typedef int (fz_outline_iterator_down_fn)(fz_context *ctx, fz_outline_iterator *iter);

/**
	Function type for inserting a new item BEFORE the current point.

	Ownership of pointers are retained by the caller. The item data will be copied.

	After an insert, we implicitly do a next, so that a successive insert operation
	would insert after the item inserted here. The return code is therefore as for next.
*/
typedef int (fz_outline_iterator_insert_fn)(fz_context *ctx, fz_outline_iterator *iter, fz_outline_item *item);

/**
	Function type for deleting the current item.

	This implicitly moves us to the 'next' item, and the return code is as for fz_outline_iterator_next.
*/
typedef int (fz_outline_iterator_delete_fn)(fz_context *ctx, fz_outline_iterator *iter);

/**
	Function type for updating the current item properties according to the given item.
*/
typedef void (fz_outline_iterator_update_fn)(fz_context *ctx, fz_outline_iterator *iter, fz_outline_item *item);

/**
	Function type for dropping the current iterator.
*/
typedef void (fz_outline_iterator_drop_fn)(fz_context *ctx, fz_outline_iterator *iter);

#define fz_new_derived_outline_iter(CTX, TYPE, DOC)\
	((TYPE *)Memento_label(fz_new_outline_iterator_of_size(ctx,sizeof(TYPE),DOC),#TYPE))

fz_outline_iterator *fz_new_outline_iterator_of_size(fz_context *ctx, size_t size, fz_document *doc);

fz_outline_iterator *fz_outline_iterator_from_outline(fz_context *ctx, fz_outline *outline);

struct fz_outline_iterator {
	/* Functions */
	fz_outline_iterator_drop_fn *drop;
	fz_outline_iterator_item_fn *item;
	fz_outline_iterator_next_fn *next;
	fz_outline_iterator_prev_fn *prev;
	fz_outline_iterator_up_fn *up;
	fz_outline_iterator_down_fn *down;
	fz_outline_iterator_insert_fn *insert;
	fz_outline_iterator_update_fn *update;
	fz_outline_iterator_delete_fn *del;
	/* Common state */
	fz_document *doc;
};

#endif







mupdf-1.21.1-source/include/mupdf/fitz/output-svg.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_OUTPUT_SVG_H
#define MUPDF_FITZ_OUTPUT_SVG_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/device.h"
#include "mupdf/fitz/output.h"

enum {
	FZ_SVG_TEXT_AS_PATH = 0,
	FZ_SVG_TEXT_AS_TEXT = 1,
};

/**
	Create a device that outputs (single page) SVG files to
	the given output stream.

	Equivalent to fz_new_svg_device_with_id passing id = NULL.
*/
fz_device *fz_new_svg_device(fz_context *ctx, fz_output *out, float page_width, float page_height, int text_format, int reuse_images);

/**
	Create a device that outputs (single page) SVG files to
	the given output stream.

	output: The output stream to send the constructed SVG page to.

	page_width, page_height: The page dimensions to use (in points).

	text_format: How to emit text. One of the following values:
		FZ_SVG_TEXT_AS_TEXT: As <text> elements with possible
		layout errors and mismatching fonts.
		FZ_SVG_TEXT_AS_PATH: As <path> elements with exact
		visual appearance.

	reuse_images: Share image resources using <symbol> definitions.

	id: ID parameter to keep generated IDs unique across SVG files.
*/
fz_device *fz_new_svg_device_with_id(fz_context *ctx, fz_output *out, float page_width, float page_height, int text_format, int reuse_images, int *id);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/output.h

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_OUTPUT_H
#define MUPDF_FITZ_OUTPUT_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/string-util.h"
#include "mupdf/fitz/stream.h"

/**
	Generic output streams - generalise between outputting to a
	file, a buffer, etc.
*/

/**
	A function type for use when implementing
	fz_outputs. The supplied function of this type is called
	whenever data is written to the output.

	state: The state for the output stream.

	data: a pointer to a buffer of data to write.

	n: The number of bytes of data to write.
*/
typedef void (fz_output_write_fn)(fz_context *ctx, void *state, const void *data, size_t n);

/**
	A function type for use when implementing
	fz_outputs. The supplied function of this type is called when
	fz_seek_output is requested.

	state: The output stream state to seek within.

	offset, whence: as defined for fs_seek_output.
*/
typedef void (fz_output_seek_fn)(fz_context *ctx, void *state, int64_t offset, int whence);

/**
	A function type for use when implementing
	fz_outputs. The supplied function of this type is called when
	fz_tell_output is requested.

	state: The output stream state to report on.

	Returns the offset within the output stream.
*/
typedef int64_t (fz_output_tell_fn)(fz_context *ctx, void *state);

/**
	A function type for use when implementing
	fz_outputs. The supplied function of this type is called
	when the output stream is closed, to flush any pending writes.
*/
typedef void (fz_output_close_fn)(fz_context *ctx, void *state);

/**
	A function type for use when implementing
	fz_outputs. The supplied function of this type is called
	when the output stream is dropped, to release the stream
	specific state information.
*/
typedef void (fz_output_drop_fn)(fz_context *ctx, void *state);

/**
	A function type for use when implementing
	fz_outputs. The supplied function of this type is called
	when the fz_stream_from_output is called.
*/
typedef fz_stream *(fz_stream_from_output_fn)(fz_context *ctx, void *state);

/**
	A function type for use when implementing
	fz_outputs. The supplied function of this type is called
	when fz_truncate_output is called to truncate the file
	at that point.
*/
typedef void (fz_truncate_fn)(fz_context *ctx, void *state);

struct fz_output
{
	void *state;
	fz_output_write_fn *write;
	fz_output_seek_fn *seek;
	fz_output_tell_fn *tell;
	fz_output_close_fn *close;
	fz_output_drop_fn *drop;
	fz_stream_from_output_fn *as_stream;
	fz_truncate_fn *truncate;
	char *bp, *wp, *ep;
	/* If buffered is non-zero, then we have that many
	 * bits (1-7) waiting to be written in bits. */
	int buffered;
	int bits;
};

/**
	Create a new output object with the given
	internal state and function pointers.

	state: Internal state (opaque to everything but implementation).

	write: Function to output a given buffer.

	close: Cleanup function to destroy state when output closed.
	May permissibly be null.
*/
fz_output *fz_new_output(fz_context *ctx, int bufsiz, void *state, fz_output_write_fn *write, fz_output_close_fn *close, fz_output_drop_fn *drop);

/**
	Open an output stream that writes to a
	given path.

	filename: The filename to write to (specified in UTF-8).

	append: non-zero if we should append to the file, rather than
	overwriting it.
*/
fz_output *fz_new_output_with_path(fz_context *, const char *filename, int append);

/**
	Open an output stream that appends
	to a buffer.

	buf: The buffer to append to.
*/
fz_output *fz_new_output_with_buffer(fz_context *ctx, fz_buffer *buf);

/**
	Retrieve an fz_output that directs to stdout.

	Optionally may be fz_dropped when finished with.
*/
fz_output *fz_stdout(fz_context *ctx);

/**
	Retrieve an fz_output that directs to stdout.

	Optionally may be fz_dropped when finished with.
*/
fz_output *fz_stderr(fz_context *ctx);

#ifdef _WIN32
/**
	Retrieve an fz_output that directs to OutputDebugString.

	Optionally may be fz_dropped when finished with.
*/
fz_output *fz_stdods(fz_context *ctx);
#endif

/**
	Set the output stream to be used for fz_stddbg. Set to NULL to
	reset to default (stderr).
*/
void fz_set_stddbg(fz_context *ctx, fz_output *out);

/**
	Retrieve an fz_output for the default debugging stream. On
	Windows this will be OutputDebugString for non-console apps.
	Otherwise, it is always fz_stderr.

	Optionally may be fz_dropped when finished with.
*/
fz_output *fz_stddbg(fz_context *ctx);

/**
	Format and write data to an output stream.
	See fz_format_string for formatting details.
*/
void fz_write_printf(fz_context *ctx, fz_output *out, const char *fmt, ...);

/**
	va_list version of fz_write_printf.
*/
void fz_write_vprintf(fz_context *ctx, fz_output *out, const char *fmt, va_list ap);

/**
	Seek to the specified file position.
	See fseek for arguments.

	Throw an error on unseekable outputs.
*/
void fz_seek_output(fz_context *ctx, fz_output *out, int64_t off, int whence);

/**
	Return the current file position.

	Throw an error on untellable outputs.
*/
int64_t fz_tell_output(fz_context *ctx, fz_output *out);

/**
	Flush unwritten data.
*/
void fz_flush_output(fz_context *ctx, fz_output *out);

/**
	Flush pending output and close an output stream.
*/
void fz_close_output(fz_context *, fz_output *);

/**
	Free an output stream. Don't forget to close it first!
*/
void fz_drop_output(fz_context *, fz_output *);

/**
	Query whether a given fz_output supports fz_stream_from_output.
*/
int fz_output_supports_stream(fz_context *ctx, fz_output *out);

/**
	Obtain the fz_output in the form of a fz_stream.

	This allows data to be read back from some forms of fz_output
	object. When finished reading, the fz_stream should be released
	by calling fz_drop_stream. Until the fz_stream is dropped, no
	further operations should be performed on the fz_output object.
*/
fz_stream *fz_stream_from_output(fz_context *, fz_output *);

/**
	Truncate the output at the current position.

	This allows output streams which have seeked back from the end
	of their storage to be truncated at the current point.
*/
void fz_truncate_output(fz_context *, fz_output *);

/**
	Write data to output.

	data: Pointer to data to write.
	size: Size of data to write in bytes.
*/
void fz_write_data(fz_context *ctx, fz_output *out, const void *data, size_t size);
void fz_write_buffer(fz_context *ctx, fz_output *out, fz_buffer *data);

/**
	Write a string. Does not write zero terminator.
*/
void fz_write_string(fz_context *ctx, fz_output *out, const char *s);

/**
	Write different sized data to an output stream.
*/
void fz_write_int32_be(fz_context *ctx, fz_output *out, int x);
void fz_write_int32_le(fz_context *ctx, fz_output *out, int x);
void fz_write_uint32_be(fz_context *ctx, fz_output *out, unsigned int x);
void fz_write_uint32_le(fz_context *ctx, fz_output *out, unsigned int x);
void fz_write_int16_be(fz_context *ctx, fz_output *out, int x);
void fz_write_int16_le(fz_context *ctx, fz_output *out, int x);
void fz_write_uint16_be(fz_context *ctx, fz_output *out, unsigned int x);
void fz_write_uint16_le(fz_context *ctx, fz_output *out, unsigned int x);
void fz_write_char(fz_context *ctx, fz_output *out, char x);
void fz_write_byte(fz_context *ctx, fz_output *out, unsigned char x);
void fz_write_float_be(fz_context *ctx, fz_output *out, float f);
void fz_write_float_le(fz_context *ctx, fz_output *out, float f);

/**
	Write a UTF-8 encoded unicode character.
*/
void fz_write_rune(fz_context *ctx, fz_output *out, int rune);

/**
	Write a base64 encoded data block, optionally with periodic
	newlines.
*/
void fz_write_base64(fz_context *ctx, fz_output *out, const unsigned char *data, size_t size, int newline);

/**
	Write a base64 encoded fz_buffer, optionally with periodic
	newlines.
*/
void fz_write_base64_buffer(fz_context *ctx, fz_output *out, fz_buffer *data, int newline);

/**
	Write num_bits of data to the end of the output stream, assumed to be packed
	most significant bits first.
*/
void fz_write_bits(fz_context *ctx, fz_output *out, unsigned int data, int num_bits);

/**
	Sync to byte boundary after writing bits.
*/
void fz_write_bits_sync(fz_context *ctx, fz_output *out);

/**
	Our customised 'printf'-like string formatter.
	Takes %c, %d, %s, %u, %x, as usual.
	Modifiers are not supported except for zero-padding ints (e.g.
	%02d, %03u, %04x, etc).
	%g output in "as short as possible hopefully lossless
	non-exponent" form, see fz_ftoa for specifics.
	%f and %e output as usual.
	%C outputs a utf8 encoded int.
	%M outputs a fz_matrix*.
	%R outputs a fz_rect*.
	%P outputs a fz_point*.
	%n outputs a PDF name (with appropriate escaping).
	%q and %( output escaped strings in C/PDF syntax.
	%l{d,u,x} indicates that the values are int64_t.
	%z{d,u,x} indicates that the value is a size_t.

	user: An opaque pointer that is passed to the emit function.

	emit: A function pointer called to emit output bytes as the
	string is being formatted.
*/
void fz_format_string(fz_context *ctx, void *user, void (*emit)(fz_context *ctx, void *user, int c), const char *fmt, va_list args);

/**
	A vsnprintf work-alike, using our custom formatter.
*/
size_t fz_vsnprintf(char *buffer, size_t space, const char *fmt, va_list args);

/**
	The non va_list equivalent of fz_vsnprintf.
*/
size_t fz_snprintf(char *buffer, size_t space, const char *fmt, ...);

/**
	Allocated sprintf.

	Returns a null terminated allocated block containing the
	formatted version of the format string/args.
*/
char *fz_asprintf(fz_context *ctx, const char *fmt, ...);

/**
	Save the contents of a buffer to a file.
*/
void fz_save_buffer(fz_context *ctx, fz_buffer *buf, const char *filename);

/**
	Compression and other filtering outputs.

	These outputs write encoded data to another output. Create a
	filter output with the destination, write to the filter, then
	close and drop it when you're done. These can also be chained
	together, for example to write ASCII Hex encoded, Deflate
	compressed, and RC4 encrypted data to a buffer output.

	Output streams don't use reference counting, so make sure to
	close all of the filters in the reverse order of creation so
	that data is flushed properly.

	Accordingly, ownership of 'chain' is never passed into the
	following functions, but remains with the caller, whose
	responsibility it is to ensure they exist at least until
	the returned fz_output is dropped.
*/

fz_output *fz_new_asciihex_output(fz_context *ctx, fz_output *chain);
fz_output *fz_new_ascii85_output(fz_context *ctx, fz_output *chain);
fz_output *fz_new_rle_output(fz_context *ctx, fz_output *chain);
fz_output *fz_new_arc4_output(fz_context *ctx, fz_output *chain, unsigned char *key, size_t keylen);
fz_output *fz_new_deflate_output(fz_context *ctx, fz_output *chain, int effort, int raw);

#endif
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#ifndef MUPDF_FITZ_PATH_H
#define MUPDF_FITZ_PATH_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"

/**
 * Vector path buffer.
 * It can be stroked and dashed, or be filled.
 * It has a fill rule (nonzero or even_odd).
 *
 * When rendering, they are flattened, stroked and dashed straight
 * into the Global Edge List.
 */

typedef struct fz_path fz_path;

typedef enum
{
	FZ_LINECAP_BUTT = 0,
	FZ_LINECAP_ROUND = 1,
	FZ_LINECAP_SQUARE = 2,
	FZ_LINECAP_TRIANGLE = 3
} fz_linecap;

typedef enum
{
	FZ_LINEJOIN_MITER = 0,
	FZ_LINEJOIN_ROUND = 1,
	FZ_LINEJOIN_BEVEL = 2,
	FZ_LINEJOIN_MITER_XPS = 3
} fz_linejoin;

typedef struct
{
	int refs;
	fz_linecap start_cap, dash_cap, end_cap;
	fz_linejoin linejoin;
	float linewidth;
	float miterlimit;
	float dash_phase;
	int dash_len;
	float dash_list[32];
} fz_stroke_state;

typedef struct
{
	/* Compulsory ones */
	void (*moveto)(fz_context *ctx, void *arg, float x, float y);
	void (*lineto)(fz_context *ctx, void *arg, float x, float y);
	void (*curveto)(fz_context *ctx, void *arg, float x1, float y1, float x2, float y2, float x3, float y3);
	void (*closepath)(fz_context *ctx, void *arg);
	/* Optional ones */
	void (*quadto)(fz_context *ctx, void *arg, float x1, float y1, float x2, float y2);
	void (*curvetov)(fz_context *ctx, void *arg, float x2, float y2, float x3, float y3);
	void (*curvetoy)(fz_context *ctx, void *arg, float x1, float y1, float x3, float y3);
	void (*rectto)(fz_context *ctx, void *arg, float x1, float y1, float x2, float y2);
} fz_path_walker;

/**
	Walk the segments of a path, calling the
	appropriate callback function from a given set for each
	segment of the path.

	path: The path to walk.

	walker: The set of callback functions to use. The first
	4 callback pointers in the set must be non-NULL. The
	subsequent ones can either be supplied, or can be left
	as NULL, in which case the top 4 functions will be
	called as appropriate to simulate them.

	arg: An opaque argument passed in to each callback.

	Exceptions will only be thrown if the underlying callback
	functions throw them.
*/
void fz_walk_path(fz_context *ctx, const fz_path *path, const fz_path_walker *walker, void *arg);

/**
	Create a new (empty) path structure.
*/
fz_path *fz_new_path(fz_context *ctx);

/**
	Increment the reference count. Returns the same pointer.

	All paths can be kept, regardless of their packing type.

	Never throws exceptions.
*/
fz_path *fz_keep_path(fz_context *ctx, const fz_path *path);

/**
	Decrement the reference count. When the reference count hits
	zero, free the path.

	All paths can be dropped, regardless of their packing type.
	Packed paths do not own the blocks into which they are packed
	so dropping them does not free those blocks.

	Never throws exceptions.
*/
void fz_drop_path(fz_context *ctx, const fz_path *path);

/**
	Minimise the internal storage used by a path.

	As paths are constructed, the internal buffers
	grow. To avoid repeated reallocations they
	grow with some spare space. Once a path has
	been fully constructed, this call allows the
	excess space to be trimmed.
*/
void fz_trim_path(fz_context *ctx, fz_path *path);

/**
	Return the number of bytes required to pack a path.
*/
int fz_packed_path_size(const fz_path *path);

/**
	Pack a path into the given block.
	To minimise the size of paths, this function allows them to be
	packed into a buffer with other information. Paths can be used
	interchangeably regardless of how they are packed.

	pack: Pointer to a block of data to pack the path into. Should
	be aligned by the caller to the same alignment as required for
	a fz_path pointer.

	max: The number of bytes available in the block.
	If max < sizeof(fz_path) then an exception will
	be thrown. If max >= the value returned by
	fz_packed_path_size, then this call will never
	fail, except in low memory situations with large
	paths.

	path: The path to pack.

	Returns the number of bytes within the block used. Callers can
	access the packed path data by casting the value of pack on
	entry to be a fz_path *.

	Throws exceptions on failure to allocate, or if
	max < sizeof(fz_path).

	Implementation details: Paths can be 'unpacked', 'flat', or
	'open'. Standard paths, as created are 'unpacked'. Paths that
	will pack into less than max bytes will be packed as 'flat',
	unless they are too large (where large indicates that they
	exceed some private implementation defined limits, currently
	including having more than 256 coordinates or commands).

	Large paths are 'open' packed as a header into the given block,
	plus pointers to other data blocks.

	Users should not have to care about whether paths are 'open'
	or 'flat' packed. Simply pack a path (if required), and then
	forget about the details.
*/
size_t fz_pack_path(fz_context *ctx, uint8_t *pack, size_t max, const fz_path *path);

/**
	Clone the data for a path.

	This is used in preference to fz_keep_path when a whole
	new copy of a path is required, rather than just a shared
	pointer. This probably indicates that the path is about to
	be modified.

	path: path to clone.

	Throws exceptions on failure to allocate.
*/
fz_path *fz_clone_path(fz_context *ctx, fz_path *path);

/**
	Return the current point that a path has
	reached or (0,0) if empty.

	path: path to return the current point of.
*/
fz_point fz_currentpoint(fz_context *ctx, fz_path *path);

/**
	Append a 'moveto' command to a path.
	This 'opens' a path.

	path: The path to modify.

	x, y: The coordinate to move to.

	Throws exceptions on failure to allocate, or attempting to
	modify a packed path.
*/
void fz_moveto(fz_context *ctx, fz_path *path, float x, float y);

/**
	Append a 'lineto' command to an open path.

	path: The path to modify.

	x, y: The coordinate to line to.

	Throws exceptions on failure to allocate, or attempting to
	modify a packed path.
*/
void fz_lineto(fz_context *ctx, fz_path *path, float x, float y);

/**
	Append a 'rectto' command to an open path.

	The rectangle is equivalent to:
		moveto x0 y0
		lineto x1 y0
		lineto x1 y1
		lineto x0 y1
		closepath

	path: The path to modify.

	x0, y0: First corner of the rectangle.

	x1, y1: Second corner of the rectangle.

	Throws exceptions on failure to allocate, or attempting to
	modify a packed path.
*/
void fz_rectto(fz_context *ctx, fz_path *path, float x0, float y0, float x1, float y1);

/**
	Append a 'quadto' command to an open path. (For a
	quadratic bezier).

	path: The path to modify.

	x0, y0: The control coordinates for the quadratic curve.

	x1, y1: The end coordinates for the quadratic curve.

	Throws exceptions on failure to allocate, or attempting to
	modify a packed path.
*/
void fz_quadto(fz_context *ctx, fz_path *path, float x0, float y0, float x1, float y1);

/**
	Append a 'curveto' command to an open path. (For a
	cubic bezier).

	path: The path to modify.

	x0, y0: The coordinates of the first control point for the
	curve.

	x1, y1: The coordinates of the second control point for the
	curve.

	x2, y2: The end coordinates for the curve.

	Throws exceptions on failure to allocate, or attempting to
	modify a packed path.
*/
void fz_curveto(fz_context *ctx, fz_path *path, float x0, float y0, float x1, float y1, float x2, float y2);

/**
	Append a 'curvetov' command to an open path. (For a
	cubic bezier with the first control coordinate equal to
	the start point).

	path: The path to modify.

	x1, y1: The coordinates of the second control point for the
	curve.

	x2, y2: The end coordinates for the curve.

	Throws exceptions on failure to allocate, or attempting to
	modify a packed path.
*/
void fz_curvetov(fz_context *ctx, fz_path *path, float x1, float y1, float x2, float y2);

/**
	Append a 'curvetoy' command to an open path. (For a
	cubic bezier with the second control coordinate equal to
	the end point).

	path: The path to modify.

	x0, y0: The coordinates of the first control point for the
	curve.

	x2, y2: The end coordinates for the curve (and the second
	control coordinate).

	Throws exceptions on failure to allocate, or attempting to
	modify a packed path.
*/
void fz_curvetoy(fz_context *ctx, fz_path *path, float x0, float y0, float x2, float y2);

/**
	Close the current subpath.

	path: The path to modify.

	Throws exceptions on failure to allocate, attempting to modify
	a packed path, and illegal path closes (i.e. closing a non open
	path).
*/
void fz_closepath(fz_context *ctx, fz_path *path);

/**
	Transform a path by a given
	matrix.

	path: The path to modify (must not be a packed path).

	transform: The transform to apply.

	Throws exceptions if the path is packed, or on failure
	to allocate.
*/
void fz_transform_path(fz_context *ctx, fz_path *path, fz_matrix transform);

/**
	Return a bounding rectangle for a path.

	path: The path to bound.

	stroke: If NULL, the bounding rectangle given is for
	the filled path. If non-NULL the bounding rectangle
	given is for the path stroked with the given attributes.

	ctm: The matrix to apply to the path during stroking.

	r: Pointer to a fz_rect which will be used to hold
	the result.

	Returns r, updated to contain the bounding rectangle.
*/
fz_rect fz_bound_path(fz_context *ctx, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm);

/**
	Given a rectangle (assumed to be the bounding box for a path),
	expand it to allow for the expansion of the bbox that would be
	seen by stroking the path with the given stroke state and
	transform.
*/
fz_rect fz_adjust_rect_for_stroke(fz_context *ctx, fz_rect rect, const fz_stroke_state *stroke, fz_matrix ctm);

/**
	A sane 'default' stroke state.
*/
FZ_DATA extern const fz_stroke_state fz_default_stroke_state;

/**
	Create a new (empty) stroke state structure (with no dash
	data) and return a reference to it.

	Throws exception on failure to allocate.
*/
fz_stroke_state *fz_new_stroke_state(fz_context *ctx);

/**
	Create a new (empty) stroke state structure, with room for
	dash data of the given length, and return a reference to it.

	len: The number of dash elements to allow room for.

	Throws exception on failure to allocate.
*/
fz_stroke_state *fz_new_stroke_state_with_dash_len(fz_context *ctx, int len);

/**
	Take an additional reference to a stroke state structure.

	No modifications should be carried out on a stroke
	state to which more than one reference is held, as
	this can cause race conditions.
*/
fz_stroke_state *fz_keep_stroke_state(fz_context *ctx, const fz_stroke_state *stroke);

/**
	Drop a reference to a stroke state structure, destroying the
	structure if it is the last reference.
*/
void fz_drop_stroke_state(fz_context *ctx, const fz_stroke_state *stroke);

/**
	Given a reference to a (possibly) shared stroke_state structure,
	return a reference to an equivalent stroke_state structure
	that is guaranteed to be unshared (i.e. one that can
	safely be modified).

	shared: The reference to a (possibly) shared structure
	to unshare. Ownership of this reference is passed in
	to this function, even in the case of exceptions being
	thrown.

	Exceptions may be thrown in the event of failure to
	allocate if required.
*/
fz_stroke_state *fz_unshare_stroke_state(fz_context *ctx, fz_stroke_state *shared);

/**
	Given a reference to a (possibly) shared stroke_state structure,
	return a reference to a stroke_state structure (with room for a
	given amount of dash data) that is guaranteed to be unshared
	(i.e. one that can safely be modified).

	shared: The reference to a (possibly) shared structure
	to unshare. Ownership of this reference is passed in
	to this function, even in the case of exceptions being
	thrown.

	Exceptions may be thrown in the event of failure to
	allocate if required.
*/
fz_stroke_state *fz_unshare_stroke_state_with_dash_len(fz_context *ctx, fz_stroke_state *shared, int len);

/**
	Create an identical stroke_state structure and return a
	reference to it.

	stroke: The stroke state reference to clone.

	Exceptions may be thrown in the event of a failure to
	allocate.
*/
fz_stroke_state *fz_clone_stroke_state(fz_context *ctx, fz_stroke_state *stroke);

#endif
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#ifndef MUPDF_FITZ_PIXMAP_H
#define MUPDF_FITZ_PIXMAP_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/store.h"
#include "mupdf/fitz/separation.h"

/**
	Pixmaps represent a set of pixels for a 2 dimensional region of
	a plane. Each pixel has n components per pixel. The components
	are in the order process-components, spot-colors, alpha, where
	there can be 0 of any of those types. The data is in
	premultiplied alpha when rendering, but non-premultiplied for
	colorspace conversions and rescaling.
*/

typedef struct fz_overprint fz_overprint;

/**
	Return the bounding box for a pixmap.
*/
fz_irect fz_pixmap_bbox(fz_context *ctx, const fz_pixmap *pix);

/**
	Return the width of the pixmap in pixels.
*/
int fz_pixmap_width(fz_context *ctx, const fz_pixmap *pix);

/**
	Return the height of the pixmap in pixels.
*/
int fz_pixmap_height(fz_context *ctx, const fz_pixmap *pix);

/**
	Return the x value of the pixmap in pixels.
*/
int fz_pixmap_x(fz_context *ctx, const fz_pixmap *pix);

/**
	Return the y value of the pixmap in pixels.
*/
int fz_pixmap_y(fz_context *ctx, const fz_pixmap *pix);

/**
	Create a new pixmap, with its origin at (0,0)

	cs: The colorspace to use for the pixmap, or NULL for an alpha
	plane/mask.

	w: The width of the pixmap (in pixels)

	h: The height of the pixmap (in pixels)

	seps: Details of separations.

	alpha: 0 for no alpha, 1 for alpha.

	Returns a pointer to the new pixmap. Throws exception on failure
	to allocate.
*/
fz_pixmap *fz_new_pixmap(fz_context *ctx, fz_colorspace *cs, int w, int h, fz_separations *seps, int alpha);

/**
	Create a pixmap of a given size, location and pixel format.

	The bounding box specifies the size of the created pixmap and
	where it will be located. The colorspace determines the number
	of components per pixel. Alpha is always present. Pixmaps are
	reference counted, so drop references using fz_drop_pixmap.

	colorspace: Colorspace format used for the created pixmap. The
	pixmap will keep a reference to the colorspace.

	bbox: Bounding box specifying location/size of created pixmap.

	seps: Details of separations.

	alpha: 0 for no alpha, 1 for alpha.

	Returns a pointer to the new pixmap. Throws exception on failure
	to allocate.
*/
fz_pixmap *fz_new_pixmap_with_bbox(fz_context *ctx, fz_colorspace *colorspace, fz_irect bbox, fz_separations *seps, int alpha);

/**
	Create a new pixmap, with its origin at
	(0,0) using the supplied data block.

	cs: The colorspace to use for the pixmap, or NULL for an alpha
	plane/mask.

	w: The width of the pixmap (in pixels)

	h: The height of the pixmap (in pixels)

	seps: Details of separations.

	alpha: 0 for no alpha, 1 for alpha.

	stride: The byte offset from the pixel data in a row to the
	pixel data in the next row.

	samples: The data block to keep the samples in.

	Returns a pointer to the new pixmap. Throws exception on failure to
	allocate.
*/
fz_pixmap *fz_new_pixmap_with_data(fz_context *ctx, fz_colorspace *colorspace, int w, int h, fz_separations *seps, int alpha, int stride, unsigned char *samples);

/**
	Create a pixmap of a given size, location and pixel format,
	using the supplied data block.

	The bounding box specifies the size of the created pixmap and
	where it will be located. The colorspace determines the number
	of components per pixel. Alpha is always present. Pixmaps are
	reference counted, so drop references using fz_drop_pixmap.

	colorspace: Colorspace format used for the created pixmap. The
	pixmap will keep a reference to the colorspace.

	rect: Bounding box specifying location/size of created pixmap.

	seps: Details of separations.

	alpha: Number of alpha planes (0 or 1).

	samples: The data block to keep the samples in.

	Returns a pointer to the new pixmap. Throws exception on failure
	to allocate.
*/
fz_pixmap *fz_new_pixmap_with_bbox_and_data(fz_context *ctx, fz_colorspace *colorspace, fz_irect rect, fz_separations *seps, int alpha, unsigned char *samples);

/**
	Create a new pixmap that represents a subarea of the specified
	pixmap. A reference is taken to this pixmap that will be dropped
	on destruction.

	The supplied rectangle must be wholly contained within the
	original pixmap.

	Returns a pointer to the new pixmap. Throws exception on failure
	to allocate.
*/
fz_pixmap *fz_new_pixmap_from_pixmap(fz_context *ctx, fz_pixmap *pixmap, const fz_irect *rect);

/**
	Clone a pixmap, copying the pixels and associated data to new
	storage.

	The reference count of 'old' is unchanged.
*/
fz_pixmap *fz_clone_pixmap(fz_context *ctx, const fz_pixmap *old);

/**
	Increment the reference count for the pixmap. The same pointer
	is returned.

	Never throws exceptions.
*/
fz_pixmap *fz_keep_pixmap(fz_context *ctx, fz_pixmap *pix);

/**
	Decrement the reference count for the pixmap. When the
	reference count hits 0, the pixmap is freed.

	Never throws exceptions.
*/
void fz_drop_pixmap(fz_context *ctx, fz_pixmap *pix);

/**
	Return the colorspace of a pixmap

	Returns colorspace.
*/
fz_colorspace *fz_pixmap_colorspace(fz_context *ctx, const fz_pixmap *pix);

/**
	Return the number of components in a pixmap.

	Returns the number of components (including spots and alpha).
*/
int fz_pixmap_components(fz_context *ctx, const fz_pixmap *pix);

/**
	Return the number of colorants in a pixmap.

	Returns the number of colorants (components, less any spots and
	alpha).
*/
int fz_pixmap_colorants(fz_context *ctx, const fz_pixmap *pix);

/**
	Return the number of spots in a pixmap.

	Returns the number of spots (components, less colorants and
	alpha). Does not throw exceptions.
*/
int fz_pixmap_spots(fz_context *ctx, const fz_pixmap *pix);

/**
	Return the number of alpha planes in a pixmap.

	Returns the number of alphas. Does not throw exceptions.
*/
int fz_pixmap_alpha(fz_context *ctx, const fz_pixmap *pix);

/**
	Returns a pointer to the pixel data of a pixmap.

	Returns the pointer.
*/
unsigned char *fz_pixmap_samples(fz_context *ctx, const fz_pixmap *pix);

/**
	Return the number of bytes in a row in the pixmap.
*/
int fz_pixmap_stride(fz_context *ctx, const fz_pixmap *pix);

/**
	Set the pixels per inch resolution of the pixmap.
*/
void fz_set_pixmap_resolution(fz_context *ctx, fz_pixmap *pix, int xres, int yres);

/**
	Clears a pixmap with the given value.

	pix: The pixmap to clear.

	value: Values in the range 0 to 255 are valid. Each component
	sample for each pixel in the pixmap will be set to this value,
	while alpha will always be set to 255 (non-transparent).

	This function is horrible, and should be removed from the
	API and replaced with a less magic one.
*/
void fz_clear_pixmap_with_value(fz_context *ctx, fz_pixmap *pix, int value);

/**
	Fill pixmap with solid color.
*/
void fz_fill_pixmap_with_color(fz_context *ctx, fz_pixmap *pix, fz_colorspace *colorspace, float *color, fz_color_params color_params);

/**
	Clears a subrect of a pixmap with the given value.

	pix: The pixmap to clear.

	value: Values in the range 0 to 255 are valid. Each component
	sample for each pixel in the pixmap will be set to this value,
	while alpha will always be set to 255 (non-transparent).

	r: the rectangle.
*/
void fz_clear_pixmap_rect_with_value(fz_context *ctx, fz_pixmap *pix, int value, fz_irect r);

/**
	Sets all components (including alpha) of
	all pixels in a pixmap to 0.

	pix: The pixmap to clear.
*/
void fz_clear_pixmap(fz_context *ctx, fz_pixmap *pix);

/**
	Invert all the pixels in a pixmap. All components (process and
	spots) of all pixels are inverted (except alpha, which is
	unchanged).
*/
void fz_invert_pixmap(fz_context *ctx, fz_pixmap *pix);

/**
	Invert the alpha fo all the pixels in a pixmap.
*/
void fz_invert_pixmap_alpha(fz_context *ctx, fz_pixmap *pix);

/**
	Transform the pixels in a pixmap so that luminance of each
	pixel is inverted, and the chrominance remains unchanged (as
	much as accuracy allows).

	All components of all pixels are inverted (except alpha, which
	is unchanged). Only supports Grey and RGB bitmaps.
*/
void fz_invert_pixmap_luminance(fz_context *ctx, fz_pixmap *pix);

/**
	Tint all the pixels in an RGB, BGR, or Gray pixmap.

	black: Map black to this hexadecimal RGB color.

	white: Map white to this hexadecimal RGB color.
*/
void fz_tint_pixmap(fz_context *ctx, fz_pixmap *pix, int black, int white);

/**
	Invert all the pixels in a given rectangle of a
	pixmap. All components of all pixels in the rectangle are
	inverted (except alpha, which is unchanged).
*/
void fz_invert_pixmap_rect(fz_context *ctx, fz_pixmap *image, fz_irect rect);

/**
	Apply gamma correction to a pixmap. All components
	of all pixels are modified (except alpha, which is unchanged).

	gamma: The gamma value to apply; 1.0 for no change.
*/
void fz_gamma_pixmap(fz_context *ctx, fz_pixmap *pix, float gamma);

/**
	Convert an existing pixmap to a desired
	colorspace. Other properties of the pixmap, such as resolution
	and position are copied to the converted pixmap.

	pix: The pixmap to convert.

	default_cs: If NULL pix->colorspace is used. It is possible that
	the data may need to be interpreted as one of the color spaces
	in default_cs.

	cs_des: Desired colorspace, may be NULL to denote alpha-only.

	prf: Proofing color space through which we need to convert.

	color_params: Parameters that may be used in conversion (e.g.
	ri).

	keep_alpha: If 0 any alpha component is removed, otherwise
	alpha is kept if present in the pixmap.
*/
fz_pixmap *fz_convert_pixmap(fz_context *ctx, const fz_pixmap *pix, fz_colorspace *cs_des, fz_colorspace *prf, fz_default_colorspaces *default_cs, fz_color_params color_params, int keep_alpha);

/**
	Check if the pixmap is a 1-channel image containing samples with
	only values 0 and 255
*/
int fz_is_pixmap_monochrome(fz_context *ctx, fz_pixmap *pixmap);

/* Implementation details: subject to change.*/

fz_pixmap *fz_alpha_from_gray(fz_context *ctx, fz_pixmap *gray);
void fz_decode_tile(fz_context *ctx, fz_pixmap *pix, const float *decode);
void fz_md5_pixmap(fz_context *ctx, fz_pixmap *pixmap, unsigned char digest[16]);

fz_stream *
fz_unpack_stream(fz_context *ctx, fz_stream *src, int depth, int w, int h, int n, int indexed, int pad, int skip);

/**
	Pixmaps represent a set of pixels for a 2 dimensional region of
	a plane. Each pixel has n components per pixel. The components
	are in the order process-components, spot-colors, alpha, where
	there can be 0 of any of those types. The data is in
	premultiplied alpha when rendering, but non-premultiplied for
	colorspace conversions and rescaling.

	x, y: The minimum x and y coord of the region in pixels.

	w, h: The width and height of the region in pixels.

	n: The number of color components in the image.
		n = num composite colors + num spots + num alphas

	s: The number of spot channels in the image.

	alpha: 0 for no alpha, 1 for alpha present.

	flags: flag bits.
		Bit 0: If set, draw the image with linear interpolation.
		Bit 1: If set, free the samples buffer when the pixmap
		is destroyed.

	stride: The byte offset from the data for any given pixel
	to the data for the same pixel on the row below.

	seps: NULL, or a pointer to a separations structure. If NULL,
	s should be 0.

	xres, yres: Image resolution in dpi. Default is 96 dpi.

	colorspace: Pointer to a colorspace object describing the
	colorspace the pixmap is in. If NULL, the image is a mask.

	samples: Pointer to the first byte of the pixmap sample data.
	This is typically a simple block of memory w * h * n bytes of
	memory in which the components are stored linearly, but with the
	use of appropriate stride values, scanlines can be stored in
	different orders, and have different amounts of padding. The
	first n bytes are components 0 to n-1 for the pixel at (x,y).
	Each successive n bytes gives another pixel in scanline order
	as we move across the line. The start of each scanline is offset
	the start of the previous one by stride bytes.
*/
struct fz_pixmap
{
	fz_storable storable;
	int x, y, w, h;
	unsigned char n;
	unsigned char s;
	unsigned char alpha;
	unsigned char flags;
	ptrdiff_t stride;
	fz_separations *seps;
	int xres, yres;
	fz_colorspace *colorspace;
	unsigned char *samples;
	fz_pixmap *underlying;
};

enum
{
	FZ_PIXMAP_FLAG_INTERPOLATE = 1,
	FZ_PIXMAP_FLAG_FREE_SAMPLES = 2
};

/* Create a new pixmap from a warped section of another.
 *
 * Colorspace, resolution etc are inherited from the original.
 * points give the corner points within the original pixmap of a
 * (convex) quadrilateral. These corner points will be 'warped' to be
 * the corner points of the returned bitmap, which will have the given
 * width/height.
 */
fz_pixmap *
fz_warp_pixmap(fz_context *ctx, fz_pixmap *src, const fz_point points[4], int width, int height);

/*
	Convert between different separation results.
*/
fz_pixmap *fz_clone_pixmap_area_with_different_seps(fz_context *ctx, fz_pixmap *src, const fz_irect *bbox, fz_colorspace *dcs, fz_separations *seps, fz_color_params color_params, fz_default_colorspaces *default_cs);

/*
 * Extract alpha channel as a separate pixmap.
 * Returns NULL if there is no alpha channel in the source.
 */
fz_pixmap *fz_new_pixmap_from_alpha_channel(fz_context *ctx, fz_pixmap *src);

/*
 * Combine a pixmap without an alpha channel with a soft mask.
 */
fz_pixmap *fz_new_pixmap_from_color_and_mask(fz_context *ctx, fz_pixmap *color, fz_pixmap *mask);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_POOL_H
#define MUPDF_FITZ_POOL_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"

/**
	Simple pool allocators.

	Allocate from the pool, which can then be freed at once.
*/
typedef struct fz_pool fz_pool;

/**
	Create a new pool to allocate from.
*/
fz_pool *fz_new_pool(fz_context *ctx);

/**
	Allocate a block of size bytes from the pool.
*/
void *fz_pool_alloc(fz_context *ctx, fz_pool *pool, size_t size);

/**
	strdup equivalent allocating from the pool.
*/
char *fz_pool_strdup(fz_context *ctx, fz_pool *pool, const char *s);

/**
	The current size of the pool.

	The number of bytes of storage currently allocated to the pool.
	This is the total of the storage used for the blocks making
	up the pool, rather then total of the allocated blocks so far,
	so it will increase in 'lumps'.
	from the pool, then the pool size may still be X
*/
size_t fz_pool_size(fz_context *ctx, fz_pool *pool);

/**
	Drop a pool, freeing and invalidating all storage returned from
	the pool.
*/
void fz_drop_pool(fz_context *ctx, fz_pool *pool);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_SEPARATION_H
#define MUPDF_FITZ_SEPARATION_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/color.h"

/**
	A fz_separation structure holds details of a set of separations
	(such as might be used on within a page of the document).

	The app might control the separations by enabling/disabling them,
	and subsequent renders would take this into account.
*/

enum
{
	FZ_MAX_SEPARATIONS = 64
};

typedef struct fz_separations fz_separations;

typedef enum
{
	/* "Composite" separations are rendered using process
	 * colors using the equivalent colors */
	FZ_SEPARATION_COMPOSITE = 0,
	/* Spot colors are rendered into their own spot plane. */
	FZ_SEPARATION_SPOT = 1,
	/* Disabled colors are not rendered at all in the final
	 * output. */
	FZ_SEPARATION_DISABLED = 2
} fz_separation_behavior;

/**
	Create a new separations structure (initially empty)
*/
fz_separations *fz_new_separations(fz_context *ctx, int controllable);

/**
	Increment the reference count for a separations structure.
	Returns the same pointer.

	Never throws exceptions.
*/
fz_separations *fz_keep_separations(fz_context *ctx, fz_separations *sep);

/**
	Decrement the reference count for a separations structure.
	When the reference count hits zero, the separations structure
	is freed.

	Never throws exceptions.
*/
void fz_drop_separations(fz_context *ctx, fz_separations *sep);

/**
	Add a separation (null terminated name, colorspace)
*/
void fz_add_separation(fz_context *ctx, fz_separations *sep, const char *name, fz_colorspace *cs, int cs_channel);

/**
	Add a separation with equivalents (null terminated name,
	colorspace)

	(old, deprecated)
*/
void fz_add_separation_equivalents(fz_context *ctx, fz_separations *sep, uint32_t rgba, uint32_t cmyk, const char *name);

/**
	Control the rendering of a given separation.
*/
void fz_set_separation_behavior(fz_context *ctx, fz_separations *sep, int separation, fz_separation_behavior behavior);

/**
	Test for the current behavior of a separation.
*/
fz_separation_behavior fz_separation_current_behavior(fz_context *ctx, const fz_separations *sep, int separation);

const char *fz_separation_name(fz_context *ctx, const fz_separations *sep, int separation);
int fz_count_separations(fz_context *ctx, const fz_separations *sep);

/**
	Return the number of active separations.
*/
int fz_count_active_separations(fz_context *ctx, const fz_separations *seps);

/**
	Return a separations object with all the spots in the input
	separations object that are set to composite, reset to be
	enabled. If there ARE no spots in the object, this returns
	NULL. If the object already has all its spots enabled, then
	just returns another handle on the same object.
*/
fz_separations *fz_clone_separations_for_overprint(fz_context *ctx, fz_separations *seps);

/**
	Convert a color given in terms of one colorspace,
	to a color in terms of another colorspace/separations.
*/
void fz_convert_separation_colors(fz_context *ctx, fz_colorspace *src_cs, const float *src_color, fz_separations *dst_seps, fz_colorspace *dst_cs, float *dst_color, fz_color_params color_params);

/**
	Get the equivalent separation color in a given colorspace.
*/
void fz_separation_equivalent(fz_context *ctx, const fz_separations *seps, int idx, fz_colorspace *dst_cs, float *dst_color, fz_colorspace *prf, fz_color_params color_params);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_SHADE_H
#define MUPDF_FITZ_SHADE_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/store.h"
#include "mupdf/fitz/pixmap.h"
#include "mupdf/fitz/compressed-buffer.h"

/**
 * The shading code uses gouraud shaded triangle meshes.
 */

enum
{
	FZ_FUNCTION_BASED = 1,
	FZ_LINEAR = 2,
	FZ_RADIAL = 3,
	FZ_MESH_TYPE4 = 4,
	FZ_MESH_TYPE5 = 5,
	FZ_MESH_TYPE6 = 6,
	FZ_MESH_TYPE7 = 7
};

/**
	Structure is public to allow derived classes. Do not
	access the members directly.
*/
typedef struct
{
	fz_storable storable;

	fz_rect bbox;		/* can be fz_infinite_rect */
	fz_colorspace *colorspace;

	fz_matrix matrix;	/* matrix from pattern dict */
	int use_background;	/* background color for fills but not 'sh' */
	float background[FZ_MAX_COLORS];

	/* Just to be confusing, PDF Shadings of Type 1 (Function Based
	 * Shadings), do NOT use_function, but all the others do. This
	 * is because Type 1 shadings take 2 inputs, whereas all the
	 * others (when used with a function take 1 input. The type 1
	 * data is in the 'f' field of the union below. */
	int use_function;
	float function[256][FZ_MAX_COLORS + 1];

	int type; /* function, linear, radial, mesh */
	union
	{
		struct
		{
			int extend[2];
			float coords[2][3]; /* (x,y,r) twice */
		} l_or_r;
		struct
		{
			int vprow;
			int bpflag;
			int bpcoord;
			int bpcomp;
			float x0, x1;
			float y0, y1;
			float c0[FZ_MAX_COLORS];
			float c1[FZ_MAX_COLORS];
		} m;
		struct
		{
			fz_matrix matrix;
			int xdivs;
			int ydivs;
			float domain[2][2];
			float *fn_vals;
		} f;
	} u;

	fz_compressed_buffer *buffer;
} fz_shade;

/**
	Increment the reference count for the shade structure. The
	same pointer is returned.

	Never throws exceptions.
*/
fz_shade *fz_keep_shade(fz_context *ctx, fz_shade *shade);

/**
	Decrement the reference count for the shade structure. When
	the reference count hits zero, the structure is freed.

	Never throws exceptions.
*/
void fz_drop_shade(fz_context *ctx, fz_shade *shade);

/**
	Bound a given shading.

	shade: The shade to bound.

	ctm: The transform to apply to the shade before bounding.

	r: Pointer to storage to put the bounds in.

	Returns r, updated to contain the bounds for the shading.
*/
fz_rect fz_bound_shade(fz_context *ctx, fz_shade *shade, fz_matrix ctm);

typedef struct fz_shade_color_cache fz_shade_color_cache;

void fz_drop_shade_color_cache(fz_context *ctx, fz_shade_color_cache *cache);

/**
	Render a shade to a given pixmap.

	shade: The shade to paint.

	override_cs: NULL, or colorspace to override the shades
	inbuilt colorspace.

	ctm: The transform to apply.

	dest: The pixmap to render into.

	color_params: The color rendering settings

	bbox: Pointer to a bounding box to limit the rendering
	of the shade.

	eop: NULL, or pointer to overprint bitmap.

	cache: *cache is used to cache color information. If *cache is NULL it
	is set to point to a new fz_shade_color_cache. If cache is NULL it is
	ignored.
*/
void fz_paint_shade(fz_context *ctx, fz_shade *shade, fz_colorspace *override_cs, fz_matrix ctm, fz_pixmap *dest, fz_color_params color_params, fz_irect bbox, const fz_overprint *eop, fz_shade_color_cache **cache);

/**
 *	Handy routine for processing mesh based shades
 */
typedef struct
{
	fz_point p;
	float c[FZ_MAX_COLORS];
} fz_vertex;

/**
	Callback function type for use with
	fz_process_shade.

	arg: Opaque pointer from fz_process_shade caller.

	v: Pointer to a fz_vertex structure to populate.

	c: Pointer to an array of floats used to populate v.
*/
typedef void (fz_shade_prepare_fn)(fz_context *ctx, void *arg, fz_vertex *v, const float *c);

/**
	Callback function type for use with
	fz_process_shade.

	arg: Opaque pointer from fz_process_shade caller.

	av, bv, cv: Pointers to a fz_vertex structure describing
	the corner locations and colors of a triangle to be
	filled.
*/
typedef void (fz_shade_process_fn)(fz_context *ctx, void *arg, fz_vertex *av, fz_vertex *bv, fz_vertex *cv);

/**
	Process a shade, using supplied callback functions. This
	decomposes the shading to a mesh (even ones that are not
	natively meshes, such as linear or radial shadings), and
	processes triangles from those meshes.

	shade: The shade to process.

	ctm: The transform to use

	prepare: Callback function to 'prepare' each vertex.
	This function is passed an array of floats, and populates
	a fz_vertex structure.

	process: This function is passed 3 pointers to vertex
	structures, and actually performs the processing (typically
	filling the area between the vertexes).

	process_arg: An opaque argument passed through from caller
	to callback functions.
*/
void fz_process_shade(fz_context *ctx, fz_shade *shade, fz_matrix ctm, fz_rect scissor,
			fz_shade_prepare_fn *prepare,
			fz_shade_process_fn *process,
			void *process_arg);


/* Implementation details: subject to change. */

/**
	Internal function to destroy a
	shade. Only exposed for use with the fz_store.

	shade: The reference to destroy.
*/
void fz_drop_shade_imp(fz_context *ctx, fz_storable *shade);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_STORE_H
#define MUPDF_FITZ_STORE_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/output.h"
#include "mupdf/fitz/log.h"

/**
	Resource store

	MuPDF stores decoded "objects" into a store for potential reuse.
	If the size of the store gets too big, objects stored within it
	can be evicted and freed to recover space. When MuPDF comes to
	decode such an object, it will check to see if a version of this
	object is already in the store - if it is, it will simply reuse
	it. If not, it will decode it and place it into the store.

	All objects that can be placed into the store are derived from
	the fz_storable type (i.e. this should be the first component of
	the objects structure). This allows for consistent (thread safe)
	reference counting, and includes a function that will be called
	to free the object as soon as the reference count reaches zero.

	Most objects offer fz_keep_XXXX/fz_drop_XXXX functions derived
	from fz_keep_storable/fz_drop_storable. Creation of such objects
	includes a call to FZ_INIT_STORABLE to set up the fz_storable
	header.
 */
typedef struct fz_storable fz_storable;

/**
	Function type for a function to drop a storable object.

	Objects within the store are identified by type by comparing
	their drop_fn pointers.
*/
typedef void (fz_store_drop_fn)(fz_context *, fz_storable *);

/**
	Any storable object should include an fz_storable structure
	at the start (by convention at least) of their structure.
	(Unless it starts with an fz_key_storable, see below).
*/
struct fz_storable {
	int refs;
	fz_store_drop_fn *drop;
};

/**
	Any storable object that can appear in the key of another
	storable object should include an fz_key_storable structure
	at the start (by convention at least) of their structure.
*/
typedef struct
{
	fz_storable storable;
	short store_key_refs;
} fz_key_storable;

/**
	Macro to initialise a storable object.
*/
#define FZ_INIT_STORABLE(S_,RC,DROP) \
	do { fz_storable *S = &(S_)->storable; S->refs = (RC); \
	S->drop = (DROP); \
	} while (0)

/**
	Macro to initialise a key storable object.
*/
#define FZ_INIT_KEY_STORABLE(KS_,RC,DROP) \
	do { fz_key_storable *KS = &(KS_)->key_storable; KS->store_key_refs = 0;\
	FZ_INIT_STORABLE(KS,RC,DROP); \
	} while (0)

/**
	Increment the reference count for a storable object.
	Returns the same pointer.

	Never throws exceptions.
*/
void *fz_keep_storable(fz_context *, const fz_storable *);

/**
	Decrement the reference count for a storable object. When the
	reference count hits zero, the drop function for that object
	is called to free the object.

	Never throws exceptions.
*/
void fz_drop_storable(fz_context *, const fz_storable *);

/**
	Increment the (normal) reference count for a key storable
	object. Returns the same pointer.

	Never throws exceptions.
*/
void *fz_keep_key_storable(fz_context *, const fz_key_storable *);

/**
	Decrement the (normal) reference count for a storable object.
	When the total reference count hits zero, the drop function for
	that object is called to free the object.

	Never throws exceptions.
*/
void fz_drop_key_storable(fz_context *, const fz_key_storable *);

/**
	Increment the (key) reference count for a key storable
	object. Returns the same pointer.

	Never throws exceptions.
*/
void *fz_keep_key_storable_key(fz_context *, const fz_key_storable *);

/**
	Decrement the (key) reference count for a storable object.
	When the total reference count hits zero, the drop function for
	that object is called to free the object.

	Never throws exceptions.
*/
void fz_drop_key_storable_key(fz_context *, const fz_key_storable *);

/**
	The store can be seen as a dictionary that maps keys to
	fz_storable values. In order to allow keys of different types to
	be stored, we have a structure full of functions for each key
	'type'; this fz_store_type pointer is stored with each key, and
	tells the store how to perform certain operations (like taking/
	dropping a reference, comparing two keys, outputting details for
	debugging etc).

	The store uses a hash table internally for speed where possible.
	In order for this to work, we need a mechanism for turning a
	generic 'key' into 'a hashable string'. For this purpose the
	type structure contains a make_hash_key function pointer that
	maps from a void * to a fz_store_hash structure. If
	make_hash_key function returns 0, then the key is determined not
	to be hashable, and the value is not stored in the hash table.

	Some objects can be used both as values within the store, and as
	a component of keys within the store. We refer to these objects
	as "key storable" objects. In this case, we need to take
	additional care to ensure that we do not end up keeping an item
	within the store, purely because its value is referred to by
	another key in the store.

	An example of this are fz_images in PDF files. Each fz_image is
	placed into the	store to enable it to be easily reused. When the
	image is rendered, a pixmap is generated from the image, and the
	pixmap is placed into the store so it can be reused on
	subsequent renders. The image forms part of the key for the
	pixmap.

	When we close the pdf document (and any associated pages/display
	lists etc), we drop the images from the store. This may leave us
	in the position of the images having non-zero reference counts
	purely because they are used as part of the keys for the
	pixmaps.

	We therefore use special reference counting functions to keep
	track of these "key storable" items, and hence store the number
	of references to these items that are used in keys.

	When the number of references to an object == the number of
	references to an object from keys in the store, we know that we
	can remove all the items which have that object as part of the
	key. This is done by running a pass over the store, 'reaping'
	those items.

	Reap passes are slower than we would like as they touch every
	item in the store. We therefore provide a way to 'batch' such
	reap passes together, using fz_defer_reap_start/
	fz_defer_reap_end to bracket a region in which many may be
	triggered.
*/
typedef struct
{
	fz_store_drop_fn *drop;
	union
	{
		struct
		{
			const void *ptr;
			int i;
		} pi; /* 8 or 12 bytes */
		struct
		{
			const void *ptr;
			int i;
			fz_irect r;
		} pir; /* 24 or 28 bytes */
		struct
		{
			int id;
			char has_shape;
			char has_group_alpha;
			float m[4];
			void *ptr;
		} im; /* 28 or 32 bytes */
		struct
		{
			unsigned char src_md5[16];
			unsigned char dst_md5[16];
			unsigned int ri:2;
			unsigned int bp:1;
			unsigned int format:1;
			unsigned int proof:1;
			unsigned int src_extras:5;
			unsigned int dst_extras:5;
			unsigned int copy_spots:1;
			unsigned int bgr:1;
		} link; /* 36 bytes */
	} u;
} fz_store_hash; /* 40 or 44 bytes */

/**
	Every type of object to be placed into the store defines an
	fz_store_type. This contains the pointers to functions to
	make hashes, manipulate keys, and check for needing reaping.
*/
typedef struct
{
	const char *name;
	int (*make_hash_key)(fz_context *ctx, fz_store_hash *hash, void *key);
	void *(*keep_key)(fz_context *ctx, void *key);
	void (*drop_key)(fz_context *ctx, void *key);
	int (*cmp_key)(fz_context *ctx, void *a, void *b);
	void (*format_key)(fz_context *ctx, char *buf, size_t size, void *key);
	int (*needs_reap)(fz_context *ctx, void *key);
} fz_store_type;

/**
	Create a new store inside the context

	max: The maximum size (in bytes) that the store is allowed to
	grow to. FZ_STORE_UNLIMITED means no limit.
*/
void fz_new_store_context(fz_context *ctx, size_t max);

/**
	Increment the reference count for the store context. Returns
	the same pointer.

	Never throws exceptions.
*/
fz_store *fz_keep_store_context(fz_context *ctx);

/**
	Decrement the reference count for the store context. When the
	reference count hits zero, the store context is freed.

	Never throws exceptions.
*/
void fz_drop_store_context(fz_context *ctx);

/**
	Add an item to the store.

	Add an item into the store, returning NULL for success. If an
	item with the same key is found in the store, then our item will
	not be inserted, and the function will return a pointer to that
	value instead. This function takes its own reference to val, as
	required (i.e. the caller maintains ownership of its own
	reference).

	key: The key used to index the item.

	val: The value to store.

	itemsize: The size in bytes of the value (as counted towards the
	store size).

	type: Functions used to manipulate the key.
*/
void *fz_store_item(fz_context *ctx, void *key, void *val, size_t itemsize, const fz_store_type *type);

/**
	Find an item within the store.

	drop: The function used to free the value (to ensure we get a
	value of the correct type).

	key: The key used to index the item.

	type: Functions used to manipulate the key.

	Returns NULL for not found, otherwise returns a pointer to the
	value indexed by key to which a reference has been taken.
*/
void *fz_find_item(fz_context *ctx, fz_store_drop_fn *drop, void *key, const fz_store_type *type);

/**
	Remove an item from the store.

	If an item indexed by the given key exists in the store, remove
	it.

	drop: The function used to free the value (to ensure we get a
	value of the correct type).

	key: The key used to find the item to remove.

	type: Functions used to manipulate the key.
*/
void fz_remove_item(fz_context *ctx, fz_store_drop_fn *drop, void *key, const fz_store_type *type);

/**
	Evict every item from the store.
*/
void fz_empty_store(fz_context *ctx);

/**
	Internal function used as part of the scavenging
	allocator; when we fail to allocate memory, before returning a
	failure to the caller, we try to scavenge space within the store
	by evicting at least 'size' bytes. The allocator then retries.

	size: The number of bytes we are trying to have free.

	phase: What phase of the scavenge we are in. Updated on exit.

	Returns non zero if we managed to free any memory.
*/
int fz_store_scavenge(fz_context *ctx, size_t size, int *phase);

/**
	External function for callers to use
	to scavenge while trying allocations.

	size: The number of bytes we are trying to have free.

	phase: What phase of the scavenge we are in. Updated on exit.

	Returns non zero if we managed to free any memory.
*/
int fz_store_scavenge_external(fz_context *ctx, size_t size, int *phase);

/**
	Evict items from the store until the total size of
	the objects in the store is reduced to a given percentage of its
	current size.

	percent: %age of current size to reduce the store to.

	Returns non zero if we managed to free enough memory, zero
	otherwise.
*/
int fz_shrink_store(fz_context *ctx, unsigned int percent);

/**
	Callback function called by fz_filter_store on every item within
	the store.

	Return 1 to drop the item from the store, 0 to retain.
*/
typedef int (fz_store_filter_fn)(fz_context *ctx, void *arg, void *key);

/**
	Filter every element in the store with a matching type with the
	given function.

	If the function returns 1 for an element, drop the element.
*/
void fz_filter_store(fz_context *ctx, fz_store_filter_fn *fn, void *arg, const fz_store_type *type);

/**
	Output debugging information for the current state of the store
	to the given output channel.
*/
void fz_debug_store(fz_context *ctx, fz_output *out);

/**
	Increment the defer reap count.

	No reap operations will take place (except for those
	triggered by an immediate failed malloc) until the
	defer reap count returns to 0.

	Call this at the start of a process during which you
	potentially might drop many reapable objects.

	It is vital that every fz_defer_reap_start is matched
	by a fz_defer_reap_end call.
*/
void fz_defer_reap_start(fz_context *ctx);

/**
	Decrement the defer reap count.

	If the defer reap count returns to 0, and the store
	has reapable objects in, a reap pass will begin.

	Call this at the end of a process during which you
	potentially might drop many reapable objects.

	It is vital that every fz_defer_reap_start is matched
	by a fz_defer_reap_end call.
*/
void fz_defer_reap_end(fz_context *ctx);

#ifdef ENABLE_STORE_LOGGING

void fz_log_dump_store(fz_context *ctx, const char *fmt, ...);

#define FZ_LOG_STORE(CTX, ...) fz_log_module(CTX, "STORE", __VA_ARGS__)
#define FZ_LOG_DUMP_STORE(...) fz_log_dump_store(__VA_ARGS__)

#else

#define FZ_LOG_STORE(...) do {} while (0)
#define FZ_LOG_DUMP_STORE(...) do {} while (0)

#endif

#endif







mupdf-1.21.1-source/include/mupdf/fitz/story-writer.h

// Copyright (C) 2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_STORY_WRITER_H
#define MUPDF_FITZ_STORY_WRITER_H

#include "mupdf/fitz/story.h"
#include "mupdf/fitz/writer.h"

/*
 * A fz_story_element_position plus page number information; used with
 * fz_write_story() and fz_write_stabilized_story().
 */
typedef struct
{
	fz_story_element_position element;
	int page_num;
} fz_write_story_position;

/*
 * A set of fz_write_story_position items; used with
 * fz_write_stabilized_story().
 */
typedef struct
{
	fz_write_story_position *positions;
	int num;
} fz_write_story_positions;


/*
 * Callback type used by fz_write_story() and fz_write_stabilized_story().
 *
 * Should set *rect to rect number <num>. If this is on a new page should also
 * set *mediabox and return 1, otherwise return 0.
 *
 *  ref:
 *      As passed to fz_write_story() or fz_write_stabilized_story().
 *  num:
 *      The rect number. Will typically increment by one each time, being reset
 *      to zero when fz_write_stabilized_story() starts a new iteration.
 *  filled:
 *      From earlier internal call to fz_place_story().
 *  rect:
 *      Out param.
 *  ctm:
 *      Out param, defaults to fz_identity.
 *  mediabox:
 *      Out param, only used if we return 1.
 */
typedef int (fz_write_story_rectfn)(fz_context *ctx, void *ref, int num, fz_rect filled, fz_rect *rect, fz_matrix *ctm, fz_rect *mediabox);

/*
 * Callback used by fz_write_story() to report information about element
 * positions. Slightly different from fz_story_position_callback() because
 * <position> also includes the page number.
 *
 *  ref:
 *      As passed to fz_write_story() or fz_write_stabilized_story().
 *  position:
 *      Called via internal call to fz_story_position_callback().
 */
typedef void (fz_write_story_positionfn)(fz_context *ctx, void *ref, const fz_write_story_position *position);

/*
 * Callback for fz_write_story(), called twice for each page, before (after=0)
 * and after (after=1) the story is written.
 *
 *  ref:
 *      As passed to fz_write_story() or fz_write_stabilized_story().
 *  page_num:
 *      Page number, starting from 1.
 *  mediabox:
 *      As returned from fz_write_story_rectfn().
 *  dev:
 *      Created from the fz_writer passed to fz_write_story() or
 *      fz_write_stabilized_story().
 *  after:
 *      0 - before writing the story.
 *      1 - after writing the story.
 */
typedef void (fz_write_story_pagefn)(fz_context *ctx, void *ref, int page_num, fz_rect mediabox, fz_device *dev, int after);

/*
 * Callback type for fz_write_stabilized_story().
 *
 * Should populate the supplied buffer with html content for use with internal
 * calls to fz_new_story(). This may include extra content derived from
 * information in <positions>, for example a table of contents.
 *
 *  ref:
 *      As passed to fz_write_stabilized_story().
 *  positions:
 *      Information from previous iteration.
 *  buffer:
 *      Where to write the new content. Will be initially empty.
 */
typedef void (fz_write_story_contentfn)(fz_context *ctx, void *ref, const fz_write_story_positions *positions, fz_buffer *buffer);


/*
 * Places and writes a story to a fz_document_writer. Avoids the need
 * for calling code to implement a loop that calls fz_place_story()
 * and fz_draw_story() etc, at the expense of having to provide a
 * fz_write_story_rectfn() callback.
 *
 *  story:
 *      The story to place and write.
 *  writer:
 *      Where to write the story; can be NULL.
 *  rectfn:
 *      Should return information about the rect to be used in the next
 *      internal call to fz_place_story().
 *  rectfn_ref:
 *      Passed to rectfn().
 *  positionfn:
 *      If not NULL, is called via internal calls to fz_story_positions().
 *  positionfn_ref:
 *      Passed to positionfn().
 *  pagefn:
 *      If not NULL, called at start and end of each page (before and after all
 *      story content has been written to the device).
 *  pagefn_ref:
 *      Passed to pagefn().
 */
void fz_write_story(
		fz_context *ctx,
		fz_document_writer *writer,
		fz_story *story,
		fz_write_story_rectfn rectfn,
		void *rectfn_ref,
		fz_write_story_positionfn positionfn,
		void *positionfn_ref,
		fz_write_story_pagefn pagefn,
		void *pagefn_ref
		);


/*
 * Does iterative layout of html content to a fz_document_writer. For example
 * this allows one to add a table of contents section while ensuring that page
 * numbers are patched up until stable.
 *
 * Repeatedly creates new story from (contentfn(), contentfn_ref, user_css, em)
 * and lays it out with internal call to fz_write_story(); uses a NULL writer
 * and populates a fz_write_story_positions which is passed to the next call of
 * contentfn().
 *
 * When the html from contentfn() becomes unchanged, we do a final iteration
 * using <writer>.
 *
 *  writer:
 *      Where to write in the final iteration.
 *  user_css:
 *      Used in internal calls to fz_new_story().
 *  em:
 *      Used in internal calls to fz_new_story().
 *  contentfn:
 *      Should return html content for use with fz_new_story(), possibly
 *      including extra content such as a table-of-contents.
 *  contentfn_ref:
 *      Passed to contentfn().
 *  rectfn:
 *      Should return information about the rect to be used in the next
 *      internal call to fz_place_story().
 *  rectfn_ref:
 *      Passed to rectfn().
 *  fz_write_story_pagefn:
 *      If not NULL, called at start and end of each page (before and after all
 *      story content has been written to the device).
 *  pagefn_ref:
 *      Passed to pagefn().
 *  archive:
 *      NULL, or an archive to load images etc from.
 */
void fz_write_stabilized_story(
		fz_context *ctx,
		fz_document_writer *writer,
		const char *user_css,
		float em,
		fz_write_story_contentfn contentfn,
		void *contentfn_ref,
		fz_write_story_rectfn rectfn,
		void *rectfn_ref,
		fz_write_story_pagefn pagefn,
		void *pagefn_ref,
		fz_archive *archive
		);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/story.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_STORY_H
#define MUPDF_FITZ_STORY_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/device.h"
#include "mupdf/fitz/xml.h"
#include "mupdf/fitz/archive.h"

/*
	This header file provides an API for laying out and placing styled
	text on a page, or pages.

	First a text story is created from some styled HTML.

	Next, this story can be laid out into a given rectangle (possibly
	retrying several times with updated rectangles as required).

	Next, the laid out story can be drawn to a given device.

	In the case where the text story cannot be fitted into the given
	areas all at once, these two steps can be repeated multiple
	times until the text story is completely consumed.

	Finally, the text story can be dropped in the usual fashion.
*/


typedef struct fz_story_s fz_story;

/*
	Create a text story using styled html.

	Passing a NULL buffer will be treated as an empty document.
	Passing a NULL user_css will be treated as an empty CSS string.
	A non-NULL archive will allow images etc to be loaded. The
	story keeps its own reference, so the caller can drop its
	reference after this call.
*/
fz_story *fz_new_story(fz_context *ctx, fz_buffer *buf, const char *user_css, float em, fz_archive *archive);

/*
	Retrieve the warnings given from parsing this story.

	If there are warnings, this will be returned as a NULL terminated
	C string. If there are no warnings, this will return NULL.

	These warnings will not be complete until AFTER any DOM manipulations
	have been completed.

	This function does not need to be called, but once it has been
	the DOM is no longer accessible, and any fz_xml pointer
	retrieved from fz_story_docment is no longer valid.
*/
const char *fz_story_warnings(fz_context *ctx, fz_story *story);

/*
	Place (or continue placing) a story into the supplied rectangle
	'where', updating 'filled' with the actual area that was used.
	Returns zero if all the content fitted, non-zero if there is
	more to fit.

	Note, that filled may not be returned as a strict subset of
	where, due to padding/margins at the bottom of pages, and
	non-wrapping content extending to the right.

	Subsequent calls will attempt to place the same section of story
	again and again, until the placed story is drawn using fz_draw_story,
	whereupon subsequent calls to fz_place_story will attempt to place
	the unused remainder of the story.

	After this function is called, the DOM is no longer accessible,
	and any fz_xml pointer retrieved from fz_story_document is no
	longer valid.
*/
int fz_place_story(fz_context *ctx, fz_story *story, fz_rect where, fz_rect *filled);

/*
	Draw the placed story to the given device.

	This moves the point at which subsequent calls to fz_place_story
	will restart placing to the end of what has just been output.
*/
void fz_draw_story(fz_context *ctx, fz_story *story, fz_device *dev, fz_matrix ctm);

/*
	Reset the position within the story at which the next layout call
	will continue to the start of the story.
*/
void fz_reset_story(fz_context *ctx, fz_story *story);

/*
	Drop the html story.
*/
void fz_drop_story(fz_context *ctx, fz_story *story);

/*
	Get a borrowed reference to the DOM document pointer for this
	story. Do not destroy this reference, it will be destroyed
	when the story is laid out.

	This only makes sense before the first placement of the story
	or retrieval of the warnings. Once either of those things happen
	the DOM representation is destroyed.
*/
fz_xml *fz_story_document(fz_context *ctx, fz_story *story);


typedef struct
{
	/* The overall depth of this element in the box structure.
	 * This can be used to compare the relative depths of different
	 * elements, but shouldn't be relied upon not to change between
	 * different versions of MuPDF. */
	int depth;

	/* The heading level of this element. 0 if not a header, or 1-6 for h1-h6. */
	int heading;

	/* The id for this element. */
	const char *id;

	/* The href for this element. */
	const char *href;

	/* The rectangle for this element. */
	fz_rect rect;

	/* The immediate text for this element. */
	const char *text;

	/* This indicates whether this opens and/or closes this element.
	 *
	 * As we traverse the tree we do a depth first search. In order for
	 * the caller of fz_story_positions to know whether a given element
	 * is inside another element, we therefore announce 'start' and 'stop'
	 * for each element. For instance, with:
	 *
	 *   <div id="part1">
	 *    <h1>Chapter 1</h1>...
	 *    <h1>Chapter 2</h1>...
	 *    ...
	 *   </div>
	 *   <div id="part2">
	 *    <h1>Chapter 10</h1>...
	 *    <h1>Chapter 11</h1>...
	 *    ...
	 *   </div>
	 *
	 * We would announce:
	 *   + id='part1' (open)
	 *   + header=1 "Chapter 1" (open/close)
	 *   + header=1 "Chapter 2" (open/close)
	 *   ...
	 *   + id='part1' (close)
	 *   + id='part2' (open)
	 *   + header=1 "Chapter 10" (open/close)
	 *   + header=1 "Chapter 11" (open/close)
	 *   ...
	 *   + id='part2' (close)
	 *
	 * If bit 0 is set, then this 'opens' the element.
	 * If bit 1 is set, then this 'closes' the element.
	 */
	int open_close;

	/* A count of the number of rectangles that the layout code has split the
	 * story into so far. After the first layout, this will be 1. If a
	 * layout is repeated, this number is not incremented. */
	int rectangle_num;
} fz_story_element_position;

typedef void (fz_story_position_callback)(fz_context *ctx, void *arg, const fz_story_element_position *);

/*
	Enumerate the positions for key blocks in the story.

	This will cause the supplied function to be called with details of each
	element in the story that is either a header, or has an id.
*/
void fz_story_positions(fz_context *ctx, fz_story *story, fz_story_position_callback *cb, void *arg);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
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#ifndef MUPDF_FITZ_STREAM_H
#define MUPDF_FITZ_STREAM_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/buffer.h"

/**
	Return true if the named file exists and is readable.
*/
int fz_file_exists(fz_context *ctx, const char *path);

/**
	fz_stream is a buffered reader capable of seeking in both
	directions.

	Streams are reference counted, so references must be dropped
	by a call to fz_drop_stream.

	Only the data between rp and wp is valid.
*/
typedef struct fz_stream fz_stream;

/**
	Open the named file and wrap it in a stream.

	filename: Path to a file. On non-Windows machines the filename
	should be exactly as it would be passed to fopen(2). On Windows
	machines, the path should be UTF-8 encoded so that non-ASCII
	characters can be represented. Other platforms do the encoding
	as standard anyway (and in most cases, particularly for MacOS
	and Linux, the encoding they use is UTF-8 anyway).
*/
fz_stream *fz_open_file(fz_context *ctx, const char *filename);

#ifdef _WIN32
/**
	Open the named file and wrap it in a stream.

	This function is only available when compiling for Win32.

	filename: Wide character path to the file as it would be given
	to _wfopen().
*/
fz_stream *fz_open_file_w(fz_context *ctx, const wchar_t *filename);
#endif /* _WIN32 */

/**
	Open a block of memory as a stream.

	data: Pointer to start of data block. Ownership of the data
	block is NOT passed in.

	len: Number of bytes in data block.

	Returns pointer to newly created stream. May throw exceptions on
	failure to allocate.
*/
fz_stream *fz_open_memory(fz_context *ctx, const unsigned char *data, size_t len);

/**
	Open a buffer as a stream.

	buf: The buffer to open. Ownership of the buffer is NOT passed
	in (this function takes its own reference).

	Returns pointer to newly created stream. May throw exceptions on
	failure to allocate.
*/
fz_stream *fz_open_buffer(fz_context *ctx, fz_buffer *buf);

/**
	Attach a filter to a stream that will store any
	characters read from the stream into the supplied buffer.

	chain: The underlying stream to leech from.

	buf: The buffer into which the read data should be appended.
	The buffer will be resized as required.

	Returns pointer to newly created stream. May throw exceptions on
	failure to allocate.
*/
fz_stream *fz_open_leecher(fz_context *ctx, fz_stream *chain, fz_buffer *buf);

/**
	Increments the reference count for a stream. Returns the same
	pointer.

	Never throws exceptions.
*/
fz_stream *fz_keep_stream(fz_context *ctx, fz_stream *stm);

/**
	Decrements the reference count for a stream.

	When the reference count for the stream hits zero, frees the
	storage used for the fz_stream itself, and (usually)
	releases the underlying resources that the stream is based upon
	(depends on the method used to open the stream initially).
*/
void fz_drop_stream(fz_context *ctx, fz_stream *stm);

/**
	return the current reading position within a stream
*/
int64_t fz_tell(fz_context *ctx, fz_stream *stm);

/**
	Seek within a stream.

	stm: The stream to seek within.

	offset: The offset to seek to.

	whence: From where the offset is measured (see fseek).
*/
void fz_seek(fz_context *ctx, fz_stream *stm, int64_t offset, int whence);

/**
	Read from a stream into a given data block.

	stm: The stream to read from.

	data: The data block to read into.

	len: The length of the data block (in bytes).

	Returns the number of bytes read. May throw exceptions.
*/
size_t fz_read(fz_context *ctx, fz_stream *stm, unsigned char *data, size_t len);

/**
	Read from a stream discarding data.

	stm: The stream to read from.

	len: The number of bytes to read.

	Returns the number of bytes read. May throw exceptions.
*/
size_t fz_skip(fz_context *ctx, fz_stream *stm, size_t len);

/**
	Read all of a stream into a buffer.

	stm: The stream to read from

	initial: Suggested initial size for the buffer.

	Returns a buffer created from reading from the stream. May throw
	exceptions on failure to allocate.
*/
fz_buffer *fz_read_all(fz_context *ctx, fz_stream *stm, size_t initial);

/**
	Read all the contents of a file into a buffer.
*/
fz_buffer *fz_read_file(fz_context *ctx, const char *filename);

/**
	fz_read_[u]int(16|24|32|64)(_le)?

	Read a 16/32/64 bit signed/unsigned integer from stream,
	in big or little-endian byte orders.

	Throws an exception if EOF is encountered.
*/
uint16_t fz_read_uint16(fz_context *ctx, fz_stream *stm);
uint32_t fz_read_uint24(fz_context *ctx, fz_stream *stm);
uint32_t fz_read_uint32(fz_context *ctx, fz_stream *stm);
uint64_t fz_read_uint64(fz_context *ctx, fz_stream *stm);

uint16_t fz_read_uint16_le(fz_context *ctx, fz_stream *stm);
uint32_t fz_read_uint24_le(fz_context *ctx, fz_stream *stm);
uint32_t fz_read_uint32_le(fz_context *ctx, fz_stream *stm);
uint64_t fz_read_uint64_le(fz_context *ctx, fz_stream *stm);

int16_t fz_read_int16(fz_context *ctx, fz_stream *stm);
int32_t fz_read_int32(fz_context *ctx, fz_stream *stm);
int64_t fz_read_int64(fz_context *ctx, fz_stream *stm);

int16_t fz_read_int16_le(fz_context *ctx, fz_stream *stm);
int32_t fz_read_int32_le(fz_context *ctx, fz_stream *stm);
int64_t fz_read_int64_le(fz_context *ctx, fz_stream *stm);

float fz_read_float_le(fz_context *ctx, fz_stream *stm);
float fz_read_float(fz_context *ctx, fz_stream *stm);

/**
	Read a null terminated string from the stream into
	a buffer of a given length. The buffer will be null terminated.
	Throws on failure (including the failure to fit the entire
	string including the terminator into the buffer).
*/
void fz_read_string(fz_context *ctx, fz_stream *stm, char *buffer, int len);

/**
	A function type for use when implementing
	fz_streams. The supplied function of this type is called
	whenever data is required, and the current buffer is empty.

	stm: The stream to operate on.

	max: a hint as to the maximum number of bytes that the caller
	needs to be ready immediately. Can safely be ignored.

	Returns -1 if there is no more data in the stream. Otherwise,
	the function should find its internal state using stm->state,
	refill its buffer, update stm->rp and stm->wp to point to the
	start and end of the new data respectively, and then
	"return *stm->rp++".
*/
typedef int (fz_stream_next_fn)(fz_context *ctx, fz_stream *stm, size_t max);

/**
	A function type for use when implementing
	fz_streams. The supplied function of this type is called
	when the stream is dropped, to release the stream specific
	state information.

	state: The stream state to release.
*/
typedef void (fz_stream_drop_fn)(fz_context *ctx, void *state);

/**
	A function type for use when implementing
	fz_streams. The supplied function of this type is called when
	fz_seek is requested, and the arguments are as defined for
	fz_seek.

	The stream can find it's private state in stm->state.
*/
typedef void (fz_stream_seek_fn)(fz_context *ctx, fz_stream *stm, int64_t offset, int whence);

struct fz_stream
{
	int refs;
	int error;
	int eof;
	int progressive;
	int64_t pos;
	int avail;
	int bits;
	unsigned char *rp, *wp;
	void *state;
	fz_stream_next_fn *next;
	fz_stream_drop_fn *drop;
	fz_stream_seek_fn *seek;
};

/**
	Create a new stream object with the given
	internal state and function pointers.

	state: Internal state (opaque to everything but implementation).

	next: Should provide the next set of bytes (up to max) of stream
	data. Return the number of bytes read, or EOF when there is no
	more data.

	drop: Should clean up and free the internal state. May not
	throw exceptions.
*/
fz_stream *fz_new_stream(fz_context *ctx, void *state, fz_stream_next_fn *next, fz_stream_drop_fn *drop);

/**
	Attempt to read a stream into a buffer. If truncated
	is NULL behaves as fz_read_all, sets a truncated flag in case of
	error.

	stm: The stream to read from.

	initial: Suggested initial size for the buffer.

	truncated: Flag to store success/failure indication in.

	worst_case: 0 for unknown, otherwise an upper bound for the
	size of the stream.

	Returns a buffer created from reading from the stream.
*/
fz_buffer *fz_read_best(fz_context *ctx, fz_stream *stm, size_t initial, int *truncated, size_t worst_case);

/**
	Read a line from stream into the buffer until either a
	terminating newline or EOF, which it replaces with a null byte
	('\0').

	Returns buf on success, and NULL when end of file occurs while
	no characters have been read.
*/
char *fz_read_line(fz_context *ctx, fz_stream *stm, char *buf, size_t max);

/**
	Skip over a given string in a stream. Return 0 if successfully
	skipped, non-zero otherwise. As many characters will be skipped
	over as matched in the string.
*/
int fz_skip_string(fz_context *ctx, fz_stream *stm, const char *str);

/**
	Skip over whitespace (bytes <= 32) in a stream.
*/
void fz_skip_space(fz_context *ctx, fz_stream *stm);

/**
	Ask how many bytes are available immediately from
	a given stream.

	stm: The stream to read from.

	max: A hint for the underlying stream; the maximum number of
	bytes that we are sure we will want to read. If you do not know
	this number, give 1.

	Returns the number of bytes immediately available between the
	read and write pointers. This number is guaranteed only to be 0
	if we have hit EOF. The number of bytes returned here need have
	no relation to max (could be larger, could be smaller).
*/
static inline size_t fz_available(fz_context *ctx, fz_stream *stm, size_t max)
{
	size_t len = stm->wp - stm->rp;
	int c = EOF;

	if (len)
		return len;
	if (stm->eof)
		return 0;

	fz_try(ctx)
		c = stm->next(ctx, stm, max);
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "read error; treating as end of file");
		stm->error = 1;
		c = EOF;
	}
	if (c == EOF)
	{
		stm->eof = 1;
		return 0;
	}
	stm->rp--;
	return stm->wp - stm->rp;
}

/**
	Read the next byte from a stream.

	stm: The stream t read from.

	Returns -1 for end of stream, or the next byte. May
	throw exceptions.
*/
static inline int fz_read_byte(fz_context *ctx, fz_stream *stm)
{
	int c = EOF;

	if (stm->rp != stm->wp)
		return *stm->rp++;
	if (stm->eof)
		return EOF;
	fz_try(ctx)
		c = stm->next(ctx, stm, 1);
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "read error; treating as end of file");
		stm->error = 1;
		c = EOF;
	}
	if (c == EOF)
		stm->eof = 1;
	return c;
}

/**
	Peek at the next byte in a stream.

	stm: The stream to peek at.

	Returns -1 for EOF, or the next byte that will be read.
*/
static inline int fz_peek_byte(fz_context *ctx, fz_stream *stm)
{
	int c = EOF;

	if (stm->rp != stm->wp)
		return *stm->rp;
	if (stm->eof)
		return EOF;

	fz_try(ctx)
	{
		c = stm->next(ctx, stm, 1);
		if (c != EOF)
			stm->rp--;
	}
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "read error; treating as end of file");
		stm->error = 1;
		c = EOF;
	}
	if (c == EOF)
		stm->eof = 1;
	return c;
}

/**
	Unread the single last byte successfully
	read from a stream. Do not call this without having
	successfully read a byte.

	stm: The stream to operate upon.
*/
static inline void fz_unread_byte(fz_context *ctx FZ_UNUSED, fz_stream *stm)
{
	stm->rp--;
}

/**
	Query if the stream has reached EOF (during normal bytewise
	reading).

	See fz_is_eof_bits for the equivalent function for bitwise
	reading.
*/
static inline int fz_is_eof(fz_context *ctx, fz_stream *stm)
{
	if (stm->rp == stm->wp)
	{
		if (stm->eof)
			return 1;
		return fz_peek_byte(ctx, stm) == EOF;
	}
	return 0;
}

/**
	Read the next n bits from a stream (assumed to
	be packed most significant bit first).

	stm: The stream to read from.

	n: The number of bits to read, between 1 and 8*sizeof(int)
	inclusive.

	Returns -1 for EOF, or the required number of bits.
*/
static inline unsigned int fz_read_bits(fz_context *ctx, fz_stream *stm, int n)
{
	int x;

	if (n <= stm->avail)
	{
		stm->avail -= n;
		x = (stm->bits >> stm->avail) & ((1 << n) - 1);
	}
	else
	{
		x = stm->bits & ((1 << stm->avail) - 1);
		n -= stm->avail;
		stm->avail = 0;

		while (n > 8)
		{
			x = (x << 8) | fz_read_byte(ctx, stm);
			n -= 8;
		}

		if (n > 0)
		{
			stm->bits = fz_read_byte(ctx, stm);
			stm->avail = 8 - n;
			x = (x << n) | (stm->bits >> stm->avail);
		}
	}

	return x;
}

/**
	Read the next n bits from a stream (assumed to
	be packed least significant bit first).

	stm: The stream to read from.

	n: The number of bits to read, between 1 and 8*sizeof(int)
	inclusive.

	Returns (unsigned int)-1 for EOF, or the required number of bits.
*/
static inline unsigned int fz_read_rbits(fz_context *ctx, fz_stream *stm, int n)
{
	int x;

	if (n <= stm->avail)
	{
		x = stm->bits & ((1 << n) - 1);
		stm->avail -= n;
		stm->bits = stm->bits >> n;
	}
	else
	{
		unsigned int used = 0;

		x = stm->bits & ((1 << stm->avail) - 1);
		n -= stm->avail;
		used = stm->avail;
		stm->avail = 0;

		while (n > 8)
		{
			x = (fz_read_byte(ctx, stm) << used) | x;
			n -= 8;
			used += 8;
		}

		if (n > 0)
		{
			stm->bits = fz_read_byte(ctx, stm);
			x = ((stm->bits & ((1 << n) - 1)) << used) | x;
			stm->avail = 8 - n;
			stm->bits = stm->bits >> n;
		}
	}

	return x;
}

/**
	Called after reading bits to tell the stream
	that we are about to return to reading bytewise. Resyncs
	the stream to whole byte boundaries.
*/
static inline void fz_sync_bits(fz_context *ctx FZ_UNUSED, fz_stream *stm)
{
	stm->avail = 0;
}

/**
	Query if the stream has reached EOF (during bitwise
	reading).

	See fz_is_eof for the equivalent function for bytewise
	reading.
*/
static inline int fz_is_eof_bits(fz_context *ctx, fz_stream *stm)
{
	return fz_is_eof(ctx, stm) && (stm->avail == 0 || stm->bits == EOF);
}

/* Implementation details: subject to change. */

/**
	Create a stream from a FILE * that will not be closed
	when the stream is dropped.
*/
fz_stream *fz_open_file_ptr_no_close(fz_context *ctx, FILE *file);

#endif
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//
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#ifndef MUPDF_FITZ_STRING_H
#define MUPDF_FITZ_STRING_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"

/* The Unicode character used to incoming character whose value is
 * unknown or unrepresentable. */
#define FZ_REPLACEMENT_CHARACTER 0xFFFD

/**
	Safe string functions
*/

/**
	Return strlen(s), if that is less than maxlen, or maxlen if
	there is no null byte ('\0') among the first maxlen bytes.
*/
size_t fz_strnlen(const char *s, size_t maxlen);

/**
	Given a pointer to a C string (or a pointer to NULL) break
	it at the first occurrence of a delimiter char (from a given
	set).

	stringp: Pointer to a C string pointer (or NULL). Updated on
	exit to point to the first char of the string after the
	delimiter that was found. The string pointed to by stringp will
	be corrupted by this call (as the found delimiter will be
	overwritten by 0).

	delim: A C string of acceptable delimiter characters.

	Returns a pointer to a C string containing the chars of stringp
	up to the first delimiter char (or the end of the string), or
	NULL.
*/
char *fz_strsep(char **stringp, const char *delim);

/**
	Copy at most n-1 chars of a string into a destination
	buffer with null termination, returning the real length of the
	initial string (excluding terminator).

	dst: Destination buffer, at least n bytes long.

	src: C string (non-NULL).

	n: Size of dst buffer in bytes.

	Returns the length (excluding terminator) of src.
*/
size_t fz_strlcpy(char *dst, const char *src, size_t n);

/**
	Concatenate 2 strings, with a maximum length.

	dst: pointer to first string in a buffer of n bytes.

	src: pointer to string to concatenate.

	n: Size (in bytes) of buffer that dst is in.

	Returns the real length that a concatenated dst + src would have
	been (not including terminator).
*/
size_t fz_strlcat(char *dst, const char *src, size_t n);

/**
	Find the start of the first occurrence of the substring needle in haystack.
*/
void *fz_memmem(const void *haystack, size_t haystacklen, const void *needle, size_t needlelen);

/**
	extract the directory component from a path.
*/
void fz_dirname(char *dir, const char *path, size_t dirsize);

/**
	Find the filename component in a path.
*/
const char *fz_basename(const char *path);

/**
	decode url escapes.
*/
char *fz_urldecode(char *url);

/**
	create output file name using a template.

	If the path contains %[0-9]*d, the first such pattern will be
	replaced with the page number. If the template does not contain
	such a pattern, the page number will be inserted before the
	filename extension. If the template does not have a filename
	extension, the page number will be added to the end.
*/
void fz_format_output_path(fz_context *ctx, char *path, size_t size, const char *fmt, int page);

/**
	rewrite path to the shortest string that names the same path.

	Eliminates multiple and trailing slashes, interprets "." and
	"..". Overwrites the string in place.
*/
char *fz_cleanname(char *name);

/**
	Resolve a path to an absolute file name.
	The resolved path buffer must be of at least PATH_MAX size.
*/
char *fz_realpath(const char *path, char *resolved_path);

/**
	Case insensitive (ASCII only) string comparison.
*/
int fz_strcasecmp(const char *a, const char *b);
int fz_strncasecmp(const char *a, const char *b, size_t n);

/**
	FZ_UTFMAX: Maximum number of bytes in a decoded rune (maximum
	length returned by fz_chartorune).
*/
enum { FZ_UTFMAX = 4 };

/**
	UTF8 decode a single rune from a sequence of chars.

	rune: Pointer to an int to assign the decoded 'rune' to.

	str: Pointer to a UTF8 encoded string.

	Returns the number of bytes consumed.
*/
int fz_chartorune(int *rune, const char *str);

/**
	UTF8 encode a rune to a sequence of chars.

	str: Pointer to a place to put the UTF8 encoded character.

	rune: Pointer to a 'rune'.

	Returns the number of bytes the rune took to output.
*/
int fz_runetochar(char *str, int rune);

/**
	Count how many chars are required to represent a rune.

	rune: The rune to encode.

	Returns the number of bytes required to represent this run in
	UTF8.
*/
int fz_runelen(int rune);

/**
	Compute the index of a rune in a string.

	str: Pointer to beginning of a string.

	p: Pointer to a char in str.

	Returns the index of the rune pointed to by p in str.
*/
int fz_runeidx(const char *str, const char *p);

/**
	Obtain a pointer to the char representing the rune
	at a given index.

	str: Pointer to beginning of a string.

	idx: Index of a rune to return a char pointer to.

	Returns a pointer to the char where the desired rune starts,
	or NULL if the string ends before the index is reached.
*/
const char *fz_runeptr(const char *str, int idx);

/**
	Count how many runes the UTF-8 encoded string
	consists of.

	s: The UTF-8 encoded, NUL-terminated text string.

	Returns the number of runes in the string.
*/
int fz_utflen(const char *s);

/**
	Locale-independent decimal to binary conversion. On overflow
	return (-)INFINITY and set errno to ERANGE. On underflow return
	0 and set errno to ERANGE. Special inputs (case insensitive):
	"NAN", "INF" or "INFINITY".
*/
float fz_strtof(const char *s, char **es);

int fz_grisu(float f, char *s, int *exp);

/**
	Check and parse string into page ranges:
		/,?(-?\d+|N)(-(-?\d+|N))?/
*/
int fz_is_page_range(fz_context *ctx, const char *s);
const char *fz_parse_page_range(fz_context *ctx, const char *s, int *a, int *b, int n);

/**
	Unicode aware tolower and toupper functions.
*/
int fz_tolower(int c);
int fz_toupper(int c);

#endif
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#ifndef MUPDF_FITZ_STRUCTURED_TEXT_H
#define MUPDF_FITZ_STRUCTURED_TEXT_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/types.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/font.h"
#include "mupdf/fitz/image.h"
#include "mupdf/fitz/output.h"
#include "mupdf/fitz/device.h"
#include "mupdf/fitz/pool.h"

/**
	Simple text layout (for use with annotation editing primarily).
*/
typedef struct fz_layout_char
{
	float x, advance;
	const char *p; /* location in source text of character */
	struct fz_layout_char *next;
} fz_layout_char;

typedef struct fz_layout_line
{
	float x, y, font_size;
	const char *p; /* location in source text of start of line */
	fz_layout_char *text;
	struct fz_layout_line *next;
} fz_layout_line;

typedef struct
{
	fz_pool *pool;
	fz_matrix matrix;
	fz_matrix inv_matrix;
	fz_layout_line *head, **tailp;
	fz_layout_char **text_tailp;
} fz_layout_block;

/**
	Create a new layout block, with new allocation pool, zero
	matrices, and initialise linked pointers.
*/
fz_layout_block *fz_new_layout(fz_context *ctx);

/**
	Drop layout block. Free the pool, and linked blocks.

	Never throws exceptions.
*/
void fz_drop_layout(fz_context *ctx, fz_layout_block *block);

/**
	Add a new line to the end of the layout block.
*/
void fz_add_layout_line(fz_context *ctx, fz_layout_block *block, float x, float y, float h, const char *p);

/**
	Add a new char to the line at the end of the layout block.
*/
void fz_add_layout_char(fz_context *ctx, fz_layout_block *block, float x, float w, const char *p);

/**
	Text extraction device: Used for searching, format conversion etc.

	(In development - Subject to change in future versions)
*/

typedef struct fz_stext_char fz_stext_char;
typedef struct fz_stext_line fz_stext_line;
typedef struct fz_stext_block fz_stext_block;

/**
	FZ_STEXT_PRESERVE_LIGATURES: If this option is activated
	ligatures are passed through to the application in their
	original form. If this option is deactivated ligatures are
	expanded into their constituent parts, e.g. the ligature ffi is
	expanded into three separate characters f, f and i.

	FZ_STEXT_PRESERVE_WHITESPACE: If this option is activated
	whitespace is passed through to the application in its original
	form. If this option is deactivated any type of horizontal
	whitespace (including horizontal tabs) will be replaced with
	space characters of variable width.

	FZ_STEXT_PRESERVE_IMAGES: If this option is set, then images
	will be stored in the structured text structure. The default is
	to ignore all images.

	FZ_STEXT_INHIBIT_SPACES: If this option is set, we will not try
	to add missing space characters where there are large gaps
	between characters.

	FZ_STEXT_DEHYPHENATE: If this option is set, hyphens at the
	end of a line will be removed and the lines will be merged.

	FZ_STEXT_PRESERVE_SPANS: If this option is set, spans on the same line
	will not be merged. Each line will thus be a span of text with the same
	font, colour, and size.

	FZ_STEXT_MEDIABOX_CLIP: If this option is set, characters entirely
	outside each page's mediabox will be ignored.
*/
enum
{
	FZ_STEXT_PRESERVE_LIGATURES = 1,
	FZ_STEXT_PRESERVE_WHITESPACE = 2,
	FZ_STEXT_PRESERVE_IMAGES = 4,
	FZ_STEXT_INHIBIT_SPACES = 8,
	FZ_STEXT_DEHYPHENATE = 16,
	FZ_STEXT_PRESERVE_SPANS = 32,
	FZ_STEXT_MEDIABOX_CLIP = 64,
};

/**
	A text page is a list of blocks, together with an overall
	bounding box.
*/
typedef struct
{
	fz_pool *pool;
	fz_rect mediabox;
	fz_stext_block *first_block, *last_block;
} fz_stext_page;

enum
{
	FZ_STEXT_BLOCK_TEXT = 0,
	FZ_STEXT_BLOCK_IMAGE = 1
};

/**
	A text block is a list of lines of text (typically a paragraph),
	or an image.
*/
struct fz_stext_block
{
	int type;
	fz_rect bbox;
	union {
		struct { fz_stext_line *first_line, *last_line; } t;
		struct { fz_matrix transform; fz_image *image; } i;
	} u;
	fz_stext_block *prev, *next;
};

/**
	A text line is a list of characters that share a common baseline.
*/
struct fz_stext_line
{
	int wmode; /* 0 for horizontal, 1 for vertical */
	fz_point dir; /* normalized direction of baseline */
	fz_rect bbox;
	fz_stext_char *first_char, *last_char;
	fz_stext_line *prev, *next;
};

/**
	A text char is a unicode character, the style in which is
	appears, and the point at which it is positioned.
*/
struct fz_stext_char
{
	int c;
	int color; /* sRGB hex color */
	fz_point origin;
	fz_quad quad;
	float size;
	fz_font *font;
	fz_stext_char *next;
};

FZ_DATA extern const char *fz_stext_options_usage;

/**
	Create an empty text page.

	The text page is filled out by the text device to contain the
	blocks and lines of text on the page.

	mediabox: optional mediabox information.
*/
fz_stext_page *fz_new_stext_page(fz_context *ctx, fz_rect mediabox);
void fz_drop_stext_page(fz_context *ctx, fz_stext_page *page);

/**
	Output structured text to a file in HTML (visual) format.
*/
void fz_print_stext_page_as_html(fz_context *ctx, fz_output *out, fz_stext_page *page, int id);
void fz_print_stext_header_as_html(fz_context *ctx, fz_output *out);
void fz_print_stext_trailer_as_html(fz_context *ctx, fz_output *out);

/**
	Output structured text to a file in XHTML (semantic) format.
*/
void fz_print_stext_page_as_xhtml(fz_context *ctx, fz_output *out, fz_stext_page *page, int id);
void fz_print_stext_header_as_xhtml(fz_context *ctx, fz_output *out);
void fz_print_stext_trailer_as_xhtml(fz_context *ctx, fz_output *out);

/**
	Output structured text to a file in XML format.
*/
void fz_print_stext_page_as_xml(fz_context *ctx, fz_output *out, fz_stext_page *page, int id);

/**
	Output structured text to a file in JSON format.
*/
void fz_print_stext_page_as_json(fz_context *ctx, fz_output *out, fz_stext_page *page, float scale);

/**
	Output structured text to a file in plain-text UTF-8 format.
*/
void fz_print_stext_page_as_text(fz_context *ctx, fz_output *out, fz_stext_page *page);

/**
	Search for occurrence of 'needle' in text page.

	Return the number of hits and store hit quads in the passed in
	array.

	NOTE: This is an experimental interface and subject to change
	without notice.
*/
int fz_search_stext_page(fz_context *ctx, fz_stext_page *text, const char *needle, int *hit_mark, fz_quad *hit_bbox, int hit_max);

/**
	Return a list of quads to highlight lines inside the selection
	points.
*/
int fz_highlight_selection(fz_context *ctx, fz_stext_page *page, fz_point a, fz_point b, fz_quad *quads, int max_quads);

enum
{
	FZ_SELECT_CHARS,
	FZ_SELECT_WORDS,
	FZ_SELECT_LINES,
};

fz_quad fz_snap_selection(fz_context *ctx, fz_stext_page *page, fz_point *ap, fz_point *bp, int mode);

/**
	Return a newly allocated UTF-8 string with the text for a given
	selection.

	crlf: If true, write "\r\n" style line endings (otherwise "\n"
	only).
*/
char *fz_copy_selection(fz_context *ctx, fz_stext_page *page, fz_point a, fz_point b, int crlf);

/**
	Return a newly allocated UTF-8 string with the text for a given
	selection rectangle.

	crlf: If true, write "\r\n" style line endings (otherwise "\n"
	only).
*/
char *fz_copy_rectangle(fz_context *ctx, fz_stext_page *page, fz_rect area, int crlf);

/**
	Options for creating a pixmap and draw device.
*/
typedef struct
{
	int flags;
	float scale;
} fz_stext_options;

/**
	Parse stext device options from a comma separated key-value
	string.
*/
fz_stext_options *fz_parse_stext_options(fz_context *ctx, fz_stext_options *opts, const char *string);

/**
	Create a device to extract the text on a page.

	Gather the text on a page into blocks and lines.

	The reading order is taken from the order the text is drawn in
	the source file, so may not be accurate.

	page: The text page to which content should be added. This will
	usually be a newly created (empty) text page, but it can be one
	containing data already (for example when merging multiple
	pages, or watermarking).

	options: Options to configure the stext device.
*/
fz_device *fz_new_stext_device(fz_context *ctx, fz_stext_page *page, const fz_stext_options *options);

/**
	Create a device to OCR the text on the page.

	Renders the page internally to a bitmap that is then OCRd. Text
	is then forwarded onto the target device.

	target: The target device to receive the OCRd text.

	ctm: The transform to apply to the mediabox to get the size for
	the rendered page image. Also used to calculate the resolution
	for the page image. In general, this will be the same as the CTM
	that you pass to fz_run_page (or fz_run_display_list) to feed
	this device.

	mediabox: The mediabox (in points). Combined with the CTM to get
	the bounds of the pixmap used internally for the rendered page
	image.

	with_list: If with_list is false, then all non-text operations
	are forwarded instantly to the target device. This results in
	the target device seeing all NON-text operations, followed by
	all the text operations (derived from OCR).

	If with_list is true, then all the marking operations are
	collated into a display list which is then replayed to the
	target device at the end.

	language: NULL (for "eng"), or a pointer to a string to describe
	the languages/scripts that should be used for OCR (e.g.
	"eng,ara").

	datadir: NULL (for ""), or a pointer to a path string otherwise
	provided to Tesseract in the TESSDATA_PREFIX environment variable.

	progress: NULL, or function to be called periodically to indicate
	progress. Return 0 to continue, or 1 to cancel. progress_arg is
	returned as the void *. The int is a value between 0 and 100 to
	indicate progress.

	progress_arg: A void * value to be parrotted back to the progress
	function.
*/
fz_device *fz_new_ocr_device(fz_context *ctx, fz_device *target, fz_matrix ctm, fz_rect mediabox, int with_list, const char *language,
			const char *datadir, int (*progress)(fz_context *, void *, int), void *progress_arg);

fz_document *fz_open_reflowed_document(fz_context *ctx, fz_document *underdoc, const fz_stext_options *opts);


#endif
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//
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//
// MuPDF is free software: you can redistribute it and/or modify it under the
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#ifndef MUPDF_FITZ_SYSTEM_H
#define MUPDF_FITZ_SYSTEM_H

/* Turn on valgrind pacification in debug builds. */
#ifndef NDEBUG
#ifndef PACIFY_VALGRIND
#define PACIFY_VALGRIND
#endif
#endif

/**
	Include the standard libc headers.
*/

#include <stddef.h> /* needed for size_t */
#include <stdarg.h> /* needed for va_list vararg functions */
#include <setjmp.h> /* needed for the try/catch macros */
#include <stdio.h> /* useful for debug printfs */

#include "export.h"

#if defined(_MSC_VER) && (_MSC_VER < 1700) /* MSVC older than VS2012 */
typedef signed char int8_t;
typedef short int int16_t;
typedef int int32_t;
typedef __int64 int64_t;
typedef unsigned char uint8_t;
typedef unsigned short int uint16_t;
typedef unsigned int uint32_t;
typedef unsigned __int64 uint64_t;
#ifndef INT64_MAX
#define INT64_MAX 9223372036854775807i64
#endif
#else
#include <stdint.h> /* needed for int64_t */
#endif

#include "mupdf/memento.h"
#include "mupdf/fitz/track-usage.h"

#define nelem(x) (sizeof(x)/sizeof((x)[0]))

#define FZ_PI 3.14159265f
#define FZ_RADIAN 57.2957795f
#define FZ_DEGREE 0.017453292f
#define FZ_SQRT2 1.41421356f
#define FZ_LN2 0.69314718f

/**
	Spot architectures where we have optimisations.
*/

#if defined(__arm__) || defined(__thumb__)
#ifndef ARCH_ARM
#define ARCH_ARM
#endif
#endif

/**
	Some differences in libc can be smoothed over
*/

#ifndef __STRICT_ANSI__
#if defined(__APPLE__)
#ifndef HAVE_SIGSETJMP
#define HAVE_SIGSETJMP 1
#endif
#elif defined(__unix)
#ifndef __EMSCRIPTEN__
#ifndef HAVE_SIGSETJMP
#define HAVE_SIGSETJMP 1
#endif
#endif
#endif
#endif
#ifndef HAVE_SIGSETJMP
#define HAVE_SIGSETJMP 0
#endif

/**
	Where possible (i.e. on platforms on which they are provided),
	use sigsetjmp/siglongjmp in preference to setjmp/longjmp. We
	don't alter signal handlers within mupdf, so there is no need
	for us to store/restore them - hence we use the non-restoring
	variants. This makes a large speed difference on MacOSX (and
	probably other platforms too.
*/
#if HAVE_SIGSETJMP
#define fz_setjmp(BUF) sigsetjmp(BUF, 0)
#define fz_longjmp(BUF,VAL) siglongjmp(BUF, VAL)
typedef sigjmp_buf fz_jmp_buf;
#else
#define fz_setjmp(BUF) setjmp(BUF)
#define fz_longjmp(BUF,VAL) longjmp(BUF,VAL)
typedef jmp_buf fz_jmp_buf;
#endif

/* these constants mirror the corresponding macros in stdio.h */
#ifndef EOF
#define EOF (-1)
#endif
#ifndef SEEK_SET
#define SEEK_SET 0
#endif
#ifndef SEEK_CUR
#define SEEK_CUR 1
#endif
#ifndef SEEK_END
#define SEEK_END 2
#endif

#ifdef _MSC_VER /* Microsoft Visual C */

/* MSVC up to VS2012 */
#if _MSC_VER < 1800
static __inline int signbit(double x)
{
	union
	{
		double d;
		__int64 i;
	} u;
	u.d = x;
	return (int)(u.i>>63);
}
#endif

#pragma warning( disable: 4244 ) /* conversion from X to Y, possible loss of data */
#pragma warning( disable: 4701 ) /* Potentially uninitialized local variable 'name' used */
#pragma warning( disable: 4996 ) /* 'function': was declared deprecated */

#if _MSC_VER <= 1700 /* MSVC 2012 */
#define isnan(x) _isnan(x)
#define isinf(x) (!_finite(x))
#endif

#if _MSC_VER <= 1920 /* MSVC 2019 */
#define hypotf _hypotf
#endif
#define atoll _atoi64

#endif

#ifdef _WIN32

char *fz_utf8_from_wchar(const wchar_t *s);
wchar_t *fz_wchar_from_utf8(const char *s);

/* really a FILE* but we don't want to include stdio.h here */
void *fz_fopen_utf8(const char *name, const char *mode);
int fz_remove_utf8(const char *name);

char **fz_argv_from_wargv(int argc, wchar_t **wargv);
void fz_free_argv(int argc, char **argv);

#endif

/* Cope with systems (such as Windows) with no S_ISDIR */
#ifndef S_ISDIR
#define S_ISDIR(mode) ((mode) & S_IFDIR)
#endif

int64_t fz_stat_ctime(const char *path);
int64_t fz_stat_mtime(const char *path);

/* inline is standard in C++. For some compilers we can enable it within
 * C too. Some compilers think they know better than we do about when
 * to actually honour inline (particularly for large functions); use
 * fz_forceinline to kick them into really inlining. */

#ifndef __cplusplus
#if defined (__STDC_VERSION_) && (__STDC_VERSION__ >= 199901L) /* C99 */
#elif defined(_MSC_VER) && (_MSC_VER >= 1500) /* MSVC 9 or newer */
#define inline __inline
#define fz_forceinline __forceinline
#elif defined(__GNUC__) && (__GNUC__ >= 3) /* GCC 3 or newer */
#define inline __inline
#else /* Unknown or ancient */
#define inline
#endif
#endif

#ifndef fz_forceinline
#define fz_forceinline inline
#endif

/* restrict is standard in C99, but not in all C++ compilers. */
#if defined (__STDC_VERSION_) && (__STDC_VERSION__ >= 199901L) /* C99 */
#define FZ_RESTRICT restrict
#elif defined(_MSC_VER) && (_MSC_VER >= 1600) /* MSVC 10 or newer */
#define FZ_RESTRICT __restrict
#elif defined(__GNUC__) && (__GNUC__ >= 3) /* GCC 3 or newer */
#define FZ_RESTRICT __restrict
#else /* Unknown or ancient */
#define FZ_RESTRICT
#endif

/* noreturn is a GCC extension */
#ifdef __GNUC__
#define FZ_NORETURN __attribute__((noreturn))
#else
#ifdef _MSC_VER
#define FZ_NORETURN __declspec(noreturn)
#else
#define FZ_NORETURN
#endif
#endif

/* Flag unused parameters, for use with 'static inline' functions in
 * headers. */
#if defined(__GNUC__) && (__GNUC__ > 2 || __GNUC__ == 2 && __GNUC_MINOR__ >= 7)
#define FZ_UNUSED __attribute__((__unused__))
#else
#define FZ_UNUSED
#endif

/* GCC can do type checking of printf strings */
#ifdef __printflike
#define FZ_PRINTFLIKE(F,V) __printflike(F,V)
#else
#if defined(__GNUC__) && (__GNUC__ > 2 || __GNUC__ == 2 && __GNUC_MINOR__ >= 7)
#define FZ_PRINTFLIKE(F,V) __attribute__((__format__ (__printf__, F, V)))
#else
#define FZ_PRINTFLIKE(F,V)
#endif
#endif

/* ARM assembly specific defines */

#ifdef ARCH_ARM

/* If we're compiling as thumb code, then we need to tell the compiler
 * to enter and exit ARM mode around our assembly sections. If we move
 * the ARM functions to a separate file and arrange for it to be
 * compiled without thumb mode, we can save some time on entry.
 */
/* This is slightly suboptimal; __thumb__ and __thumb2__ become defined
 * and undefined by #pragma arm/#pragma thumb - but we can't define a
 * macro to track that. */
#if defined(__thumb__) || defined(__thumb2__)
#define ENTER_ARM ".balign 4\nmov r12,pc\nbx r12\n0:.arm\n"
#define ENTER_THUMB "9:.thumb\n"
#else
#define ENTER_ARM
#define ENTER_THUMB
#endif

#endif

/* Memory block alignment */

/* Most architectures are happy with blocks being aligned to the size
 * of void *'s. Some (notably sparc) are not.
 *
 * Some architectures (notably amd64) are happy for pointers to be 32bit
 * aligned even on 64bit systems. By making use of this we can save lots
 * of memory in data structures (notably the display list).
 *
 * We attempt to cope with these vagaries via the following definitions.
 */

/* All blocks allocated by mupdf's allocators are expected to be
 * returned aligned to FZ_MEMORY_BLOCK_ALIGN_MOD. This is sizeof(void *)
 * unless overwritten by a predefinition, or by a specific architecture
 * being detected. */
#ifndef FZ_MEMORY_BLOCK_ALIGN_MOD
#if defined(sparc) || defined(__sparc) || defined(__sparc__)
#define FZ_MEMORY_BLOCK_ALIGN_MOD 8
#else
#define FZ_MEMORY_BLOCK_ALIGN_MOD sizeof(void *)
#endif
#endif

/* MuPDF will ensure that its use of pointers in packed structures
 * (such as the display list) will be aligned to FZ_POINTER_ALIGN_MOD.
 * This is the same as FZ_MEMORY_BLOCK_ALIGN_MOD unless overridden by
 * a predefinition, or by a specific architecture being detected. */
#ifndef FZ_POINTER_ALIGN_MOD
#if defined(__amd64) || defined(__amd64__) || defined(__x86_64) || defined(__x86_64__)
#define FZ_POINTER_ALIGN_MOD 4
#else
#define FZ_POINTER_ALIGN_MOD FZ_MEMORY_BLOCK_ALIGN_MOD
#endif
#endif

#ifdef CLUSTER
/* Include this first so our defines don't clash with the system
 * definitions */
#include <math.h>
/**
 * Trig functions
 */
static float
my_atan_table[258] =
{
0.0000000000f, 0.00390623013f,0.00781234106f,0.0117182136f,
0.0156237286f, 0.0195287670f, 0.0234332099f, 0.0273369383f,
0.0312398334f, 0.0351417768f, 0.0390426500f, 0.0429423347f,
0.0468407129f, 0.0507376669f, 0.0546330792f, 0.0585268326f,
0.0624188100f, 0.0663088949f, 0.0701969711f, 0.0740829225f,
0.0779666338f, 0.0818479898f, 0.0857268758f, 0.0896031775f,
0.0934767812f, 0.0973475735f, 0.1012154420f, 0.1050802730f,
0.1089419570f, 0.1128003810f, 0.1166554350f, 0.1205070100f,
0.1243549950f, 0.1281992810f, 0.1320397620f, 0.1358763280f,
0.1397088740f, 0.1435372940f, 0.1473614810f, 0.1511813320f,
0.1549967420f, 0.1588076080f, 0.1626138290f, 0.1664153010f,
0.1702119250f, 0.1740036010f, 0.1777902290f, 0.1815717110f,
0.1853479500f, 0.1891188490f, 0.1928843120f, 0.1966442450f,
0.2003985540f, 0.2041471450f, 0.2078899270f, 0.2116268090f,
0.2153577000f, 0.2190825110f, 0.2228011540f, 0.2265135410f,
0.2302195870f, 0.2339192060f, 0.2376123140f, 0.2412988270f,
0.2449786630f, 0.2486517410f, 0.2523179810f, 0.2559773030f,
0.2596296290f, 0.2632748830f, 0.2669129880f, 0.2705438680f,
0.2741674510f, 0.2777836630f, 0.2813924330f, 0.2849936890f,
0.2885873620f, 0.2921733830f, 0.2957516860f, 0.2993222020f,
0.3028848680f, 0.3064396190f, 0.3099863910f, 0.3135251230f,
0.3170557530f, 0.3205782220f, 0.3240924700f, 0.3275984410f,
0.3310960770f, 0.3345853220f, 0.3380661230f, 0.3415384250f,
0.3450021770f, 0.3484573270f, 0.3519038250f, 0.3553416220f,
0.3587706700f, 0.3621909220f, 0.3656023320f, 0.3690048540f,
0.3723984470f, 0.3757830650f, 0.3791586690f, 0.3825252170f,
0.3858826690f, 0.3892309880f, 0.3925701350f, 0.3959000740f,
0.3992207700f, 0.4025321870f, 0.4058342930f, 0.4091270550f,
0.4124104420f, 0.4156844220f, 0.4189489670f, 0.4222040480f,
0.4254496370f, 0.4286857080f, 0.4319122350f, 0.4351291940f,
0.4383365600f, 0.4415343100f, 0.4447224240f, 0.4479008790f,
0.4510696560f, 0.4542287350f, 0.4573780990f, 0.4605177290f,
0.4636476090f, 0.4667677240f, 0.4698780580f, 0.4729785980f,
0.4760693300f, 0.4791502430f, 0.4822213240f, 0.4852825630f,
0.4883339510f, 0.4913754780f, 0.4944071350f, 0.4974289160f,
0.5004408130f, 0.5034428210f, 0.5064349340f, 0.5094171490f,
0.5123894600f, 0.5153518660f, 0.5183043630f, 0.5212469510f,
0.5241796290f, 0.5271023950f, 0.5300152510f, 0.5329181980f,
0.5358112380f, 0.5386943730f, 0.5415676050f, 0.5444309400f,
0.5472843810f, 0.5501279330f, 0.5529616020f, 0.5557853940f,
0.5585993150f, 0.5614033740f, 0.5641975770f, 0.5669819340f,
0.5697564530f, 0.5725211450f, 0.5752760180f, 0.5780210840f,
0.5807563530f, 0.5834818390f, 0.5861975510f, 0.5889035040f,
0.5915997100f, 0.5942861830f, 0.5969629370f, 0.5996299860f,
0.6022873460f, 0.6049350310f, 0.6075730580f, 0.6102014430f,
0.6128202020f, 0.6154293530f, 0.6180289120f, 0.6206188990f,
0.6231993300f, 0.6257702250f, 0.6283316020f, 0.6308834820f,
0.6334258830f, 0.6359588250f, 0.6384823300f, 0.6409964180f,
0.6435011090f, 0.6459964250f, 0.6484823880f, 0.6509590190f,
0.6534263410f, 0.6558843770f, 0.6583331480f, 0.6607726790f,
0.6632029930f, 0.6656241120f, 0.6680360620f, 0.6704388650f,
0.6728325470f, 0.6752171330f, 0.6775926450f, 0.6799591110f,
0.6823165550f, 0.6846650020f, 0.6870044780f, 0.6893350100f,
0.6916566220f, 0.6939693410f, 0.6962731940f, 0.6985682070f,
0.7008544080f, 0.7031318220f, 0.7054004770f, 0.7076604000f,
0.7099116190f, 0.7121541600f, 0.7143880520f, 0.7166133230f,
0.7188300000f, 0.7210381110f, 0.7232376840f, 0.7254287490f,
0.7276113330f, 0.7297854640f, 0.7319511710f, 0.7341084830f,
0.7362574290f, 0.7383980370f, 0.7405303370f, 0.7426543560f,
0.7447701260f, 0.7468776740f, 0.7489770290f, 0.7510682220f,
0.7531512810f, 0.7552262360f, 0.7572931160f, 0.7593519510f,
0.7614027700f, 0.7634456020f, 0.7654804790f, 0.7675074280f,
0.7695264800f, 0.7715376650f, 0.7735410110f, 0.7755365500f,
0.7775243100f, 0.7795043220f, 0.7814766150f, 0.7834412190f,
0.7853981630f, 0.7853981630f /* Extended by 1 for interpolation */
};

static inline float my_sinf(float x)
{
	float x2, xn;
	int i;
	/* Map x into the -PI to PI range. We could do this using:
	 * x = fmodf(x, 2.0f * FZ_PI);
	 * but that's C99, and seems to misbehave with negative numbers
	 * on some platforms. */
	x -= FZ_PI;
	i = x / (2.0f * FZ_PI);
	x -= i * 2.0f * FZ_PI;
	if (x < 0.0f)
		x += 2.0f * FZ_PI;
	x -= FZ_PI;
	if (x <= -FZ_PI / 2.0f)
		x = -FZ_PI - x;
	else if (x >= FZ_PI / 2.0f)
		x = FZ_PI-x;
	x2 = x * x;
	xn = x * x2 / 6.0f;
	x -= xn;
	xn *= x2 / 20.0f;
	x += xn;
	xn *= x2 / 42.0f;
	x -= xn;
	xn *= x2 / 72.0f;
	x += xn;
	return x;
}

static inline float my_atan2f(float o, float a)
{
	int negate = 0, flip = 0, i;
	float r, s;
	if (o == 0.0f)
	{
		if (a > 0)
			return 0.0f;
		else
			return FZ_PI;
	}
	if (o < 0)
		o = -o, negate = 1;
	if (a < 0)
		a = -a, flip = 1;
	if (o < a)
		i = 65536.0f * o / a + 0.5f;
	else
		i = 65536.0f * a / o + 0.5f;
	r = my_atan_table[i >> 8];
	s = my_atan_table[(i >> 8) + 1];
	r += (s - r) * (i & 255) / 256.0f;
	if (o >= a)
		r = FZ_PI / 2.0f - r;
	if (flip)
		r = FZ_PI - r;
	if (negate)
		r = -r;
	return r;
}

#define sinf(x) my_sinf(x)
#define cosf(x) my_sinf(FZ_PI / 2.0f + (x))
#define atan2f(x,y) my_atan2f((x),(y))
#endif

static inline int fz_is_pow2(int a)
{
	return (a != 0) && (a & (a-1)) == 0;
}

#endif







mupdf-1.21.1-source/include/mupdf/fitz/text.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_TEXT_H
#define MUPDF_FITZ_TEXT_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/font.h"
#include "mupdf/fitz/path.h"
#include "mupdf/fitz/bidi.h"

/**
	Text buffer.

	The trm field contains the a, b, c and d coefficients.
	The e and f coefficients come from the individual elements,
	together they form the transform matrix for the glyph.

	Glyphs are referenced by glyph ID.
	The Unicode text equivalent is kept in a separate array
	with indexes into the glyph array.
*/

typedef struct
{
	float x, y;
	int gid; /* -1 for one gid to many ucs mappings */
	int ucs; /* -1 for one ucs to many gid mappings */
} fz_text_item;

#define FZ_LANG_TAG2(c1,c2) ((c1-'a'+1) + ((c2-'a'+1)*27))
#define FZ_LANG_TAG3(c1,c2,c3) ((c1-'a'+1) + ((c2-'a'+1)*27) + ((c3-'a'+1)*27*27))

typedef enum
{
	FZ_LANG_UNSET = 0,
	FZ_LANG_ur = FZ_LANG_TAG2('u','r'),
	FZ_LANG_urd = FZ_LANG_TAG3('u','r','d'),
	FZ_LANG_ko = FZ_LANG_TAG2('k','o'),
	FZ_LANG_ja = FZ_LANG_TAG2('j','a'),
	FZ_LANG_zh = FZ_LANG_TAG2('z','h'),
	FZ_LANG_zh_Hans = FZ_LANG_TAG3('z','h','s'),
	FZ_LANG_zh_Hant = FZ_LANG_TAG3('z','h','t'),
} fz_text_language;

typedef struct fz_text_span
{
	fz_font *font;
	fz_matrix trm;
	unsigned wmode : 1;		/* 0 horizontal, 1 vertical */
	unsigned bidi_level : 7;	/* The bidirectional level of text */
	unsigned markup_dir : 2;	/* The direction of text as marked in the original document */
	unsigned language : 15;		/* The language as marked in the original document */
	int len, cap;
	fz_text_item *items;
	struct fz_text_span *next;
} fz_text_span;

typedef struct
{
	int refs;
	fz_text_span *head, *tail;
} fz_text;

/**
	Create a new empty fz_text object.

	Throws exception on failure to allocate.
*/
fz_text *fz_new_text(fz_context *ctx);

/**
	Increment the reference count for the text object. The same
	pointer is returned.

	Never throws exceptions.
*/
fz_text *fz_keep_text(fz_context *ctx, const fz_text *text);

/**
	Decrement the reference count for the text object. When the
	reference count hits zero, the text object is freed.

	Never throws exceptions.
*/
void fz_drop_text(fz_context *ctx, const fz_text *text);

/**
	Add a glyph/unicode value to a text object.

	text: Text object to add to.

	font: The font the glyph should be added in.

	trm: The transform to use for the glyph.

	glyph: The glyph id to add.

	unicode: The unicode character for the glyph.

	wmode: 1 for vertical mode, 0 for horizontal.

	bidi_level: The bidirectional level for this glyph.

	markup_dir: The direction of the text as specified in the
	markup.

	language: The language in use (if known, 0 otherwise)
	(e.g. FZ_LANG_zh_Hans).

	Throws exception on failure to allocate.
*/
void fz_show_glyph(fz_context *ctx, fz_text *text, fz_font *font, fz_matrix trm, int glyph, int unicode, int wmode, int bidi_level, fz_bidi_direction markup_dir, fz_text_language language);

/**
	Add a UTF8 string to a text object.

	text: Text object to add to.

	font: The font the string should be added in.

	trm: The transform to use.

	s: The utf-8 string to add.

	wmode: 1 for vertical mode, 0 for horizontal.

	bidi_level: The bidirectional level for this glyph.

	markup_dir: The direction of the text as specified in the markup.

	language: The language in use (if known, 0 otherwise)
		(e.g. FZ_LANG_zh_Hans).

	Returns the transform updated with the advance width of the
	string.
*/
fz_matrix fz_show_string(fz_context *ctx, fz_text *text, fz_font *font, fz_matrix trm, const char *s, int wmode, int bidi_level, fz_bidi_direction markup_dir, fz_text_language language);

/**
	Measure the advance width of a UTF8 string should it be added to a text object.

	This uses the same layout algorithms as fz_show_string, and can be used
	to calculate text alignment adjustments.
*/
fz_matrix
fz_measure_string(fz_context *ctx, fz_font *user_font, fz_matrix trm, const char *s, int wmode, int bidi_level, fz_bidi_direction markup_dir, fz_text_language language);

/**
	Find the bounds of a given text object.

	text: The text object to find the bounds of.

	stroke: Pointer to the stroke attributes (for stroked
	text), or NULL (for filled text).

	ctm: The matrix in use.

	r: pointer to storage for the bounds.

	Returns a pointer to r, which is updated to contain the
	bounding box for the text object.
*/
fz_rect fz_bound_text(fz_context *ctx, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm);

/**
	Convert ISO 639 (639-{1,2,3,5}) language specification
	strings losslessly to a 15 bit fz_text_language code.

	No validation is carried out. Obviously invalid (out
	of spec) codes will be mapped to FZ_LANG_UNSET, but
	well-formed (but undefined) codes will be blithely
	accepted.
*/
fz_text_language fz_text_language_from_string(const char *str);

/**
	Recover ISO 639 (639-{1,2,3,5}) language specification
	strings losslessly from a 15 bit fz_text_language code.

	No validation is carried out. See note above.
*/
char *fz_string_from_text_language(char str[8], fz_text_language lang);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/track-usage.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef TRACK_USAGE_H
#define TRACK_USAGE_H

#ifdef TRACK_USAGE

typedef struct track_usage_data {
	int count;
	const char *function;
	int line;
	const char *desc;
	struct track_usage_data *next;
} track_usage_data;

#define TRACK_LABEL(A) \
	do { \
		static track_usage_data USAGE_DATA = { 0 };\
		track_usage(&USAGE_DATA, __FILE__, __LINE__, A);\
	} while (0)

#define TRACK_FN() \
	do { \
		static track_usage_data USAGE_DATA = { 0 };\
		track_usage(&USAGE_DATA, __FILE__, __LINE__, __FUNCTION__);\
	} while (0)

void track_usage(track_usage_data *data, const char *function, int line, const char *desc);

#else

#define TRACK_LABEL(A) do { } while (0)
#define TRACK_FN() do { } while (0)

#endif

#endif







mupdf-1.21.1-source/include/mupdf/fitz/transition.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_TRANSITION_H
#define MUPDF_FITZ_TRANSITION_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/pixmap.h"

/* Transition support */
enum {
	FZ_TRANSITION_NONE = 0, /* aka 'R' or 'REPLACE' */
	FZ_TRANSITION_SPLIT,
	FZ_TRANSITION_BLINDS,
	FZ_TRANSITION_BOX,
	FZ_TRANSITION_WIPE,
	FZ_TRANSITION_DISSOLVE,
	FZ_TRANSITION_GLITTER,
	FZ_TRANSITION_FLY,
	FZ_TRANSITION_PUSH,
	FZ_TRANSITION_COVER,
	FZ_TRANSITION_UNCOVER,
	FZ_TRANSITION_FADE
};

typedef struct
{
	int type;
	float duration; /* Effect duration (seconds) */

	/* Parameters controlling the effect */
	int vertical; /* 0 or 1 */
	int outwards; /* 0 or 1 */
	int direction; /* Degrees */
	/* Potentially more to come */

	/* State variables for use of the transition code */
	int state0;
	int state1;
} fz_transition;

/**
	Generate a frame of a transition.

	tpix: Target pixmap
	opix: Old pixmap
	npix: New pixmap
	time: Position within the transition (0 to 256)
	trans: Transition details

	Returns 1 if successfully generated a frame.

	Note: Pixmaps must include alpha.
*/
int fz_generate_transition(fz_context *ctx, fz_pixmap *tpix, fz_pixmap *opix, fz_pixmap *npix, int time, fz_transition *trans);

#endif







mupdf-1.21.1-source/include/mupdf/fitz/tree.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_TREE_H
#define MUPDF_FITZ_TREE_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"

/**
	AA-tree to look up things by strings.
*/

typedef struct fz_tree fz_tree;

/**
	Look for the value of a node in the tree with the given key.

	Simple pointer equivalence is used for key.

	Returns NULL for no match.
*/
void *fz_tree_lookup(fz_context *ctx, fz_tree *node, const char *key);

/**
	Insert a new key/value pair and rebalance the tree.
	Return the new root of the tree after inserting and rebalancing.
	May be called with a NULL root to create a new tree.

	No data is copied into the tree structure; key and value are
	merely kept as pointers.
*/
fz_tree *fz_tree_insert(fz_context *ctx, fz_tree *root, const char *key, void *value);

/**
	Drop the tree.

	The storage used by the tree is freed, and each value has
	dropfunc called on it.
*/
void fz_drop_tree(fz_context *ctx, fz_tree *node, void (*dropfunc)(fz_context *ctx, void *value));

#endif







mupdf-1.21.1-source/include/mupdf/fitz/types.h

// Copyright (C) 2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_TYPES_H
#define MUPDF_FITZ_TYPES_H

typedef struct fz_document fz_document;

/**
	Locations within the document are referred to in terms of
	chapter and page, rather than just a page number. For some
	documents (such as epub documents with large numbers of pages
	broken into many chapters) this can make navigation much faster
	as only the required chapter needs to be decoded at a time.
*/
typedef struct
{
	int chapter;
	int page;
} fz_location;

#endif







mupdf-1.21.1-source/include/mupdf/fitz/util.h

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_UTIL_H
#define MUPDF_FITZ_UTIL_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/geometry.h"
#include "mupdf/fitz/document.h"
#include "mupdf/fitz/pixmap.h"
#include "mupdf/fitz/structured-text.h"
#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/xml.h"
#include "mupdf/fitz/archive.h"
#include "mupdf/fitz/display-list.h"

/**
	Create a display list.

	Ownership of the display list is returned to the caller.
*/
fz_display_list *fz_new_display_list_from_page(fz_context *ctx, fz_page *page);
fz_display_list *fz_new_display_list_from_page_number(fz_context *ctx, fz_document *doc, int number);

/**
	Create a display list from page contents (no annotations).

	Ownership of the display list is returned to the caller.
*/
fz_display_list *fz_new_display_list_from_page_contents(fz_context *ctx, fz_page *page);

/**
	Render the page to a pixmap using the transform and colorspace.

	Ownership of the pixmap is returned to the caller.
*/
fz_pixmap *fz_new_pixmap_from_display_list(fz_context *ctx, fz_display_list *list, fz_matrix ctm, fz_colorspace *cs, int alpha);
fz_pixmap *fz_new_pixmap_from_page(fz_context *ctx, fz_page *page, fz_matrix ctm, fz_colorspace *cs, int alpha);
fz_pixmap *fz_new_pixmap_from_page_number(fz_context *ctx, fz_document *doc, int number, fz_matrix ctm, fz_colorspace *cs, int alpha);

/**
	Render the page contents without annotations.

	Ownership of the pixmap is returned to the caller.
*/
fz_pixmap *fz_new_pixmap_from_page_contents(fz_context *ctx, fz_page *page, fz_matrix ctm, fz_colorspace *cs, int alpha);

/**
	Render the page contents with control over spot colors.

	Ownership of the pixmap is returned to the caller.
*/
fz_pixmap *fz_new_pixmap_from_display_list_with_separations(fz_context *ctx, fz_display_list *list, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha);
fz_pixmap *fz_new_pixmap_from_page_with_separations(fz_context *ctx, fz_page *page, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha);
fz_pixmap *fz_new_pixmap_from_page_number_with_separations(fz_context *ctx, fz_document *doc, int number, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha);
fz_pixmap *fz_new_pixmap_from_page_contents_with_separations(fz_context *ctx, fz_page *page, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha);

/**
	Extract text from page.

	Ownership of the fz_stext_page is returned to the caller.
*/
fz_stext_page *fz_new_stext_page_from_page(fz_context *ctx, fz_page *page, const fz_stext_options *options);
fz_stext_page *fz_new_stext_page_from_page_number(fz_context *ctx, fz_document *doc, int number, const fz_stext_options *options);
fz_stext_page *fz_new_stext_page_from_chapter_page_number(fz_context *ctx, fz_document *doc, int chapter, int number, const fz_stext_options *options);
fz_stext_page *fz_new_stext_page_from_display_list(fz_context *ctx, fz_display_list *list, const fz_stext_options *options);

/**
	Convert structured text into plain text.
*/
fz_buffer *fz_new_buffer_from_stext_page(fz_context *ctx, fz_stext_page *text);
fz_buffer *fz_new_buffer_from_page(fz_context *ctx, fz_page *page, const fz_stext_options *options);
fz_buffer *fz_new_buffer_from_page_number(fz_context *ctx, fz_document *doc, int number, const fz_stext_options *options);
fz_buffer *fz_new_buffer_from_display_list(fz_context *ctx, fz_display_list *list, const fz_stext_options *options);

/**
	Search for the 'needle' text on the page.
	Record the hits in the hit_bbox array and return the number of
	hits. Will stop looking once it has filled hit_max rectangles.
*/
int fz_search_page(fz_context *ctx, fz_page *page, const char *needle, int *hit_mark, fz_quad *hit_bbox, int hit_max);
int fz_search_page_number(fz_context *ctx, fz_document *doc, int number, const char *needle, int *hit_mark, fz_quad *hit_bbox, int hit_max);
int fz_search_chapter_page_number(fz_context *ctx, fz_document *doc, int chapter, int page, const char *needle, int *hit_mark, fz_quad *hit_bbox, int hit_max);
int fz_search_display_list(fz_context *ctx, fz_display_list *list, const char *needle, int *hit_mark, fz_quad *hit_bbox, int hit_max);

/**
	Parse an SVG document into a display-list.
*/
fz_display_list *fz_new_display_list_from_svg(fz_context *ctx, fz_buffer *buf, const char *base_uri, fz_archive *zip, float *w, float *h);

/**
	Create a scalable image from an SVG document.
*/
fz_image *fz_new_image_from_svg(fz_context *ctx, fz_buffer *buf, const char *base_uri, fz_archive *zip);

/**
	Parse an SVG document into a display-list.
*/
fz_display_list *fz_new_display_list_from_svg_xml(fz_context *ctx, fz_xml_doc *xmldoc, fz_xml *xml, const char *base_uri, fz_archive *zip, float *w, float *h);

/**
	Create a scalable image from an SVG document.
*/
fz_image *fz_new_image_from_svg_xml(fz_context *ctx, fz_xml_doc *xmldoc, fz_xml *xml, const char *base_uri, fz_archive *zip);

/**
	Write image as a data URI (for HTML and SVG output).
*/
void fz_write_image_as_data_uri(fz_context *ctx, fz_output *out, fz_image *image);
void fz_write_pixmap_as_data_uri(fz_context *ctx, fz_output *out, fz_pixmap *pixmap);
void fz_append_image_as_data_uri(fz_context *ctx, fz_buffer *out, fz_image *image);
void fz_append_pixmap_as_data_uri(fz_context *ctx, fz_buffer *out, fz_pixmap *pixmap);

/**
	Use text extraction to convert the input document into XHTML,
	then open the result as a new document that can be reflowed.
*/
fz_document *fz_new_xhtml_document_from_document(fz_context *ctx, fz_document *old_doc, const fz_stext_options *opts);

/**
	Returns an fz_buffer containing a page after conversion to specified format.

	page: The page to convert.
	format, options: Passed to fz_new_document_writer_with_output() internally.
	transform, cookie: Passed to fz_run_page() internally.
*/
fz_buffer *fz_new_buffer_from_page_with_format(fz_context *ctx, fz_page *page, const char *format, const char *options, fz_matrix transform, fz_cookie *cookie);

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
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//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
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#ifndef MUPDF_FITZ_VERSION_H
#define MUPDF_FITZ_VERSION_H
#ifndef FZ_VERSION
#define FZ_VERSION "1.21.1"
#define FZ_VERSION_MAJOR 1
#define FZ_VERSION_MINOR 21
#define FZ_VERSION_PATCH 1
#endif
#endif
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//
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//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
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#ifndef MUPDF_FITZ_WRITE_PIXMAP_H
#define MUPDF_FITZ_WRITE_PIXMAP_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/output.h"
#include "mupdf/fitz/band-writer.h"
#include "mupdf/fitz/pixmap.h"
#include "mupdf/fitz/bitmap.h"
#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/image.h"
#include "mupdf/fitz/writer.h"

/**
	PCL output
*/
typedef struct
{
	/* Features of a particular printer */
	int features;
	const char *odd_page_init;
	const char *even_page_init;

	/* Options for this job */
	int tumble;
	int duplex_set;
	int duplex;
	int paper_size;
	int manual_feed_set;
	int manual_feed;
	int media_position_set;
	int media_position;
	int orientation;

	/* Updated as we move through the job */
	int page_count;
} fz_pcl_options;

/**
	Initialize PCL option struct for a given preset.

	Currently defined presets include:

		generic	Generic PCL printer
		ljet4	HP DeskJet
		dj500	HP DeskJet 500
		fs600	Kyocera FS-600
		lj	HP LaserJet, HP LaserJet Plus
		lj2	HP LaserJet IIp, HP LaserJet IId
		lj3	HP LaserJet III
		lj3d	HP LaserJet IIId
		lj4	HP LaserJet 4
		lj4pl	HP LaserJet 4 PL
		lj4d	HP LaserJet 4d
		lp2563b	HP 2563B line printer
		oce9050	Oce 9050 Line printer
*/
void fz_pcl_preset(fz_context *ctx, fz_pcl_options *opts, const char *preset);

/**
	Parse PCL options.

	Currently defined options and values are as follows:

		preset=X	Either "generic" or one of the presets as for fz_pcl_preset.
		spacing=0	No vertical spacing capability
		spacing=1	PCL 3 spacing (<ESC>*p+<n>Y)
		spacing=2	PCL 4 spacing (<ESC>*b<n>Y)
		spacing=3	PCL 5 spacing (<ESC>*b<n>Y and clear seed row)
		mode2		Disable/Enable mode 2 graphics compression
		mode3		Disable/Enable mode 3 graphics compression
		eog_reset	End of graphics (<ESC>*rB) resets all parameters
		has_duplex	Duplex supported (<ESC>&l<duplex>S)
		has_papersize	Papersize setting supported (<ESC>&l<sizecode>A)
		has_copies	Number of copies supported (<ESC>&l<copies>X)
		is_ljet4pjl	Disable/Enable HP 4PJL model-specific output
		is_oce9050	Disable/Enable Oce 9050 model-specific output
*/
fz_pcl_options *fz_parse_pcl_options(fz_context *ctx, fz_pcl_options *opts, const char *args);

/**
	Create a new band writer, outputing monochrome pcl.
*/
fz_band_writer *fz_new_mono_pcl_band_writer(fz_context *ctx, fz_output *out, const fz_pcl_options *options);

/**
	Write a bitmap as mono PCL.
*/
void fz_write_bitmap_as_pcl(fz_context *ctx, fz_output *out, const fz_bitmap *bitmap, const fz_pcl_options *pcl);

/**
	Save a bitmap as mono PCL.
*/
void fz_save_bitmap_as_pcl(fz_context *ctx, fz_bitmap *bitmap, char *filename, int append, const fz_pcl_options *pcl);

/**
	Create a new band writer, outputing color pcl.
*/
fz_band_writer *fz_new_color_pcl_band_writer(fz_context *ctx, fz_output *out, const fz_pcl_options *options);

/**
	Write an (RGB) pixmap as color PCL.
*/
void fz_write_pixmap_as_pcl(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap, const fz_pcl_options *pcl);

/**
	Save an (RGB) pixmap as color PCL.
*/
void fz_save_pixmap_as_pcl(fz_context *ctx, fz_pixmap *pixmap, char *filename, int append, const fz_pcl_options *pcl);

/**
	PCLm output
*/
typedef struct
{
	int compress;
	int strip_height;

	/* Updated as we move through the job */
	int page_count;
} fz_pclm_options;

/**
	Parse PCLm options.

	Currently defined options and values are as follows:

		compression=none: No compression
		compression=flate: Flate compression
		strip-height=n: Strip height (default 16)
*/
fz_pclm_options *fz_parse_pclm_options(fz_context *ctx, fz_pclm_options *opts, const char *args);

/**
	Create a new band writer, outputing pclm
*/
fz_band_writer *fz_new_pclm_band_writer(fz_context *ctx, fz_output *out, const fz_pclm_options *options);

/**
	Write a (Greyscale or RGB) pixmap as pclm.
*/
void fz_write_pixmap_as_pclm(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap, const fz_pclm_options *options);

/**
	Save a (Greyscale or RGB) pixmap as pclm.
*/
void fz_save_pixmap_as_pclm(fz_context *ctx, fz_pixmap *pixmap, char *filename, int append, const fz_pclm_options *options);

/**
	PDFOCR output
*/
typedef struct
{
	int compress;
	int strip_height;
	char language[256];
	char datadir[1024];

	/* Updated as we move through the job */
	int page_count;
} fz_pdfocr_options;

/**
	Parse PDFOCR options.

	Currently defined options and values are as follows:

		compression=none: No compression
		compression=flate: Flate compression
		strip-height=n: Strip height (default 16)
		ocr-language=<lang>: OCR Language (default eng)
		ocr-datadir=<datadir>: OCR data path (default rely on TESSDATA_PREFIX)
*/
fz_pdfocr_options *fz_parse_pdfocr_options(fz_context *ctx, fz_pdfocr_options *opts, const char *args);

/**
	Create a new band writer, outputing pdfocr.

	Ownership of output stays with the caller, the band writer
	borrows the reference. The caller must keep the output around
	for the duration of the band writer, and then close/drop as
	appropriate.
*/
fz_band_writer *fz_new_pdfocr_band_writer(fz_context *ctx, fz_output *out, const fz_pdfocr_options *options);

/**
	Set the progress callback for a pdfocr bandwriter.
*/
void fz_pdfocr_band_writer_set_progress(fz_context *ctx, fz_band_writer *writer, fz_pdfocr_progress_fn *progress_fn, void *progress_arg);

/**
	Write a (Greyscale or RGB) pixmap as pdfocr.
*/
void fz_write_pixmap_as_pdfocr(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap, const fz_pdfocr_options *options);

/**
	Save a (Greyscale or RGB) pixmap as pdfocr.
*/
void fz_save_pixmap_as_pdfocr(fz_context *ctx, fz_pixmap *pixmap, char *filename, int append, const fz_pdfocr_options *options);

/**
	Save a (Greyscale or RGB) pixmap as a png.
*/
void fz_save_pixmap_as_png(fz_context *ctx, fz_pixmap *pixmap, const char *filename);

/**
	Write a (Greyscale or RGB) pixmap as a png.
*/
void fz_write_pixmap_as_png(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap);

/**
	Create a new png band writer (greyscale or RGB, with or without
	alpha).
*/
fz_band_writer *fz_new_png_band_writer(fz_context *ctx, fz_output *out);

/**
	Reencode a given image as a PNG into a buffer.

	Ownership of the buffer is returned.
*/
fz_buffer *fz_new_buffer_from_image_as_png(fz_context *ctx, fz_image *image, fz_color_params color_params);

/**
	Reencode a given pixmap as a PNG into a buffer.

	Ownership of the buffer is returned.
*/
fz_buffer *fz_new_buffer_from_pixmap_as_png(fz_context *ctx, fz_pixmap *pixmap, fz_color_params color_params);

/**
	Save a pixmap as a pnm (greyscale or rgb, no alpha).
*/
void fz_save_pixmap_as_pnm(fz_context *ctx, fz_pixmap *pixmap, const char *filename);

/**
	Write a pixmap as a pnm (greyscale or rgb, no alpha).
*/
void fz_write_pixmap_as_pnm(fz_context *ctx, fz_output *out, fz_pixmap *pixmap);

/**
	Create a band writer targetting pnm (greyscale or rgb, no
	alpha).
*/
fz_band_writer *fz_new_pnm_band_writer(fz_context *ctx, fz_output *out);

/**
	Save a pixmap as a pnm (greyscale, rgb or cmyk, with or without
	alpha).
*/
void fz_save_pixmap_as_pam(fz_context *ctx, fz_pixmap *pixmap, const char *filename);

/**
	Write a pixmap as a pnm (greyscale, rgb or cmyk, with or without
	alpha).
*/
void fz_write_pixmap_as_pam(fz_context *ctx, fz_output *out, fz_pixmap *pixmap);

/**
	Create a band writer targetting pnm (greyscale, rgb or cmyk,
	with or without alpha).
*/
fz_band_writer *fz_new_pam_band_writer(fz_context *ctx, fz_output *out);

/**
	Save a bitmap as a pbm.
*/
void fz_save_bitmap_as_pbm(fz_context *ctx, fz_bitmap *bitmap, const char *filename);

/**
	Write a bitmap as a pbm.
*/
void fz_write_bitmap_as_pbm(fz_context *ctx, fz_output *out, fz_bitmap *bitmap);

/**
	Create a new band writer, targetting pbm.
*/
fz_band_writer *fz_new_pbm_band_writer(fz_context *ctx, fz_output *out);

/**
	Save a pixmap as a pbm. (Performing halftoning).
*/
void fz_save_pixmap_as_pbm(fz_context *ctx, fz_pixmap *pixmap, const char *filename);

/**
	Save a CMYK bitmap as a pkm.
*/
void fz_save_bitmap_as_pkm(fz_context *ctx, fz_bitmap *bitmap, const char *filename);

/**
	Write a CMYK bitmap as a pkm.
*/
void fz_write_bitmap_as_pkm(fz_context *ctx, fz_output *out, fz_bitmap *bitmap);

/**
	Create a new pkm band writer for CMYK pixmaps.
*/
fz_band_writer *fz_new_pkm_band_writer(fz_context *ctx, fz_output *out);

/**
	Save a CMYK pixmap as a pkm. (Performing halftoning).
*/
void fz_save_pixmap_as_pkm(fz_context *ctx, fz_pixmap *pixmap, const char *filename);

/**
	Write a (gray, rgb, or cmyk, no alpha) pixmap out as postscript.
*/
void fz_write_pixmap_as_ps(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap);

/**
	Save a (gray, rgb, or cmyk, no alpha) pixmap out as postscript.
*/
void fz_save_pixmap_as_ps(fz_context *ctx, fz_pixmap *pixmap, char *filename, int append);

/**
	Create a postscript band writer for gray, rgb, or cmyk, no
	alpha.
*/
fz_band_writer *fz_new_ps_band_writer(fz_context *ctx, fz_output *out);

/**
	Write the file level header for ps band writer output.
*/
void fz_write_ps_file_header(fz_context *ctx, fz_output *out);

/**
	Write the file level trailer for ps band writer output.
*/
void fz_write_ps_file_trailer(fz_context *ctx, fz_output *out, int pages);

/**
	Save a pixmap as a PSD file.
*/
void fz_save_pixmap_as_psd(fz_context *ctx, fz_pixmap *pixmap, const char *filename);

/**
	Write a pixmap as a PSD file.
*/
void fz_write_pixmap_as_psd(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap);

/**
	Open a PSD band writer.
*/
fz_band_writer *fz_new_psd_band_writer(fz_context *ctx, fz_output *out);

typedef struct
{
	/* These are not interpreted as CStrings by the writing code,
	 * but are rather copied directly out. */
	char media_class[64];
	char media_color[64];
	char media_type[64];
	char output_type[64];

	unsigned int advance_distance;
	int advance_media;
	int collate;
	int cut_media;
	int duplex;
	int insert_sheet;
	int jog;
	int leading_edge;
	int manual_feed;
	unsigned int media_position;
	unsigned int media_weight;
	int mirror_print;
	int negative_print;
	unsigned int num_copies;
	int orientation;
	int output_face_up;
	unsigned int PageSize[2];
	int separations;
	int tray_switch;
	int tumble;

	int media_type_num;
	int compression;
	unsigned int row_count;
	unsigned int row_feed;
	unsigned int row_step;

	/* These are not interpreted as CStrings by the writing code, but
	 * are rather copied directly out. */
	char rendering_intent[64];
	char page_size_name[64];
} fz_pwg_options;

/**
	Save a pixmap as a PWG.
*/
void fz_save_pixmap_as_pwg(fz_context *ctx, fz_pixmap *pixmap, char *filename, int append, const fz_pwg_options *pwg);

/**
	Save a bitmap as a PWG.
*/
void fz_save_bitmap_as_pwg(fz_context *ctx, fz_bitmap *bitmap, char *filename, int append, const fz_pwg_options *pwg);

/**
	Write a pixmap as a PWG.
*/
void fz_write_pixmap_as_pwg(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap, const fz_pwg_options *pwg);

/**
	Write a bitmap as a PWG.
*/
void fz_write_bitmap_as_pwg(fz_context *ctx, fz_output *out, const fz_bitmap *bitmap, const fz_pwg_options *pwg);

/**
	Write a pixmap as a PWG page.

	Caller should provide a file header by calling
	fz_write_pwg_file_header, but can then write several pages to
	the same file.
*/
void fz_write_pixmap_as_pwg_page(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap, const fz_pwg_options *pwg);

/**
	Write a bitmap as a PWG page.

	Caller should provide a file header by calling
	fz_write_pwg_file_header, but can then write several pages to
	the same file.
*/
void fz_write_bitmap_as_pwg_page(fz_context *ctx, fz_output *out, const fz_bitmap *bitmap, const fz_pwg_options *pwg);

/**
	Create a new monochrome pwg band writer.
*/
fz_band_writer *fz_new_mono_pwg_band_writer(fz_context *ctx, fz_output *out, const fz_pwg_options *pwg);

/**
	Create a new color pwg band writer.
*/
fz_band_writer *fz_new_pwg_band_writer(fz_context *ctx, fz_output *out, const fz_pwg_options *pwg);

/**
	Output the file header to a pwg stream, ready for pages to follow it.
*/
void fz_write_pwg_file_header(fz_context *ctx, fz_output *out); /* for use by mudraw.c */

#endif
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//
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#ifndef MUPDF_FITZ_WRITER_H
#define MUPDF_FITZ_WRITER_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/output.h"
#include "mupdf/fitz/document.h"
#include "mupdf/fitz/device.h"

typedef struct fz_document_writer fz_document_writer;

/**
	Function type to start
	the process of writing a page to a document.

	mediabox: page size rectangle in points.

	Returns a fz_device to write page contents to.
*/
typedef fz_device *(fz_document_writer_begin_page_fn)(fz_context *ctx, fz_document_writer *wri, fz_rect mediabox);

/**
	Function type to end the
	process of writing a page to a document.

	dev: The device created by the begin_page function.
*/
typedef void (fz_document_writer_end_page_fn)(fz_context *ctx, fz_document_writer *wri, fz_device *dev);

/**
	Function type to end
	the process of writing pages to a document.

	This writes any file level trailers required. After this
	completes successfully the file is up to date and complete.
*/
typedef void (fz_document_writer_close_writer_fn)(fz_context *ctx, fz_document_writer *wri);

/**
	Function type to discard
	an fz_document_writer. This may be called at any time during
	the process to release all the resources owned by the writer.

	Calling drop without having previously called close may leave
	the file in an inconsistent state and the user of the
	fz_document_writer would need to do any cleanup required.
*/
typedef void (fz_document_writer_drop_writer_fn)(fz_context *ctx, fz_document_writer *wri);

#define fz_new_derived_document_writer(CTX,TYPE,BEGIN_PAGE,END_PAGE,CLOSE,DROP) \
	((TYPE *)Memento_label(fz_new_document_writer_of_size(CTX,sizeof(TYPE),BEGIN_PAGE,END_PAGE,CLOSE,DROP),#TYPE))

/**
	Look for a given option (key) in the opts string. Return 1 if
	it has it, and update *val to point to the value within opts.
*/
int fz_has_option(fz_context *ctx, const char *opts, const char *key, const char **val);

/**
	Check to see if an option, a, from a string matches a reference
	option, b.

	(i.e. a could be 'foo' or 'foo,bar...' etc, but b can only be
	'foo'.)
*/
int fz_option_eq(const char *a, const char *b);

/**
	Copy an option (val) into a destination buffer (dest), of maxlen
	bytes.

	Returns the number of bytes (including terminator) that did not
	fit. If val is maxlen or greater bytes in size, it will be left
	unterminated.
*/
size_t fz_copy_option(fz_context *ctx, const char *val, char *dest, size_t maxlen);

/**
	Create a new fz_document_writer, for a
	file of the given type.

	path: The document name to write (or NULL for default)

	format: Which format to write (currently cbz, html, pdf, pam,
	pbm, pgm, pkm, png, ppm, pnm, svg, text, xhtml, docx, odt)

	options: NULL, or pointer to comma separated string to control
	file generation.
*/
fz_document_writer *fz_new_document_writer(fz_context *ctx, const char *path, const char *format, const char *options);

/**
	Like fz_new_document_writer but takes a fz_output for writing
	the result. Only works for multi-page formats.
*/
fz_document_writer *
fz_new_document_writer_with_output(fz_context *ctx, fz_output *out, const char *format, const char *options);

/**
	Document writers for various possible output formats.

	All of the "_with_output" variants pass the ownership of out in
	immediately upon calling. The writers are responsible for
	dropping the fz_output when they are finished with it (even
	if they throw an exception during creation).
*/
fz_document_writer *fz_new_pdf_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_pdf_writer_with_output(fz_context *ctx, fz_output *out, const char *options);
fz_document_writer *fz_new_svg_writer(fz_context *ctx, const char *path, const char *options);

fz_document_writer *fz_new_text_writer(fz_context *ctx, const char *format, const char *path, const char *options);
fz_document_writer *fz_new_text_writer_with_output(fz_context *ctx, const char *format, fz_output *out, const char *options);

fz_document_writer *fz_new_odt_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_odt_writer_with_output(fz_context *ctx, fz_output *out, const char *options);
fz_document_writer *fz_new_docx_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_docx_writer_with_output(fz_context *ctx, fz_output *out, const char *options);

fz_document_writer *fz_new_ps_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_ps_writer_with_output(fz_context *ctx, fz_output *out, const char *options);
fz_document_writer *fz_new_pcl_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_pcl_writer_with_output(fz_context *ctx, fz_output *out, const char *options);
fz_document_writer *fz_new_pclm_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_pclm_writer_with_output(fz_context *ctx, fz_output *out, const char *options);
fz_document_writer *fz_new_pwg_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_pwg_writer_with_output(fz_context *ctx, fz_output *out, const char *options);

fz_document_writer *fz_new_cbz_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_cbz_writer_with_output(fz_context *ctx, fz_output *out, const char *options);

/**
	Used to report progress of the OCR operation.

	page: Current page being processed.

	percent: Progress of the OCR operation for the
	current page in percent. Whether it reaches 100
	once a page is finished, depends on the OCR engine.

	Return 0 to continue progress, return 1 to cancel the
	operation.
*/
typedef int (fz_pdfocr_progress_fn)(fz_context *ctx, void *progress_arg, int page, int percent);

fz_document_writer *fz_new_pdfocr_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_pdfocr_writer_with_output(fz_context *ctx, fz_output *out, const char *options);
void fz_pdfocr_writer_set_progress(fz_context *ctx, fz_document_writer *writer, fz_pdfocr_progress_fn *progress, void *);

fz_document_writer *fz_new_png_pixmap_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_pam_pixmap_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_pnm_pixmap_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_pgm_pixmap_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_ppm_pixmap_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_pbm_pixmap_writer(fz_context *ctx, const char *path, const char *options);
fz_document_writer *fz_new_pkm_pixmap_writer(fz_context *ctx, const char *path, const char *options);

/**
	Called to start the process of writing a page to
	a document.

	mediabox: page size rectangle in points.

	Returns a borrowed fz_device to write page contents to. This
	should be kept if required, and only dropped if it was kept.
*/
fz_device *fz_begin_page(fz_context *ctx, fz_document_writer *wri, fz_rect mediabox);

/**
	Called to end the process of writing a page to a
	document.
*/
void fz_end_page(fz_context *ctx, fz_document_writer *wri);

/**
	Convenience function to feed all the pages of a document to
	fz_begin_page/fz_run_page/fz_end_page.
*/
void fz_write_document(fz_context *ctx, fz_document_writer *wri, fz_document *doc);

/**
	Called to end the process of writing
	pages to a document.

	This writes any file level trailers required. After this
	completes successfully the file is up to date and complete.
*/
void fz_close_document_writer(fz_context *ctx, fz_document_writer *wri);

/**
	Called to discard a fz_document_writer.
	This may be called at any time during the process to release all
	the resources owned by the writer.

	Calling drop without having previously called close may leave
	the file in an inconsistent state.
*/
void fz_drop_document_writer(fz_context *ctx, fz_document_writer *wri);

fz_document_writer *fz_new_pixmap_writer(fz_context *ctx, const char *path, const char *options, const char *default_path, int n,
	void (*save)(fz_context *ctx, fz_pixmap *pix, const char *filename));

FZ_DATA extern const char *fz_pdf_write_options_usage;
FZ_DATA extern const char *fz_svg_write_options_usage;

FZ_DATA extern const char *fz_pcl_write_options_usage;
FZ_DATA extern const char *fz_pclm_write_options_usage;
FZ_DATA extern const char *fz_pwg_write_options_usage;
FZ_DATA extern const char *fz_pdfocr_write_options_usage;

/* Implementation details: subject to change. */

/**
	Structure is public to allow other structures to
	be derived from it. Do not access members directly.
*/
struct fz_document_writer
{
	fz_document_writer_begin_page_fn *begin_page;
	fz_document_writer_end_page_fn *end_page;
	fz_document_writer_close_writer_fn *close_writer;
	fz_document_writer_drop_writer_fn *drop_writer;
	fz_device *dev;
};

/**
	Internal function to allocate a
	block for a derived document_writer structure, with the base
	structure's function pointers populated correctly, and the extra
	space zero initialised.
*/
fz_document_writer *fz_new_document_writer_of_size(fz_context *ctx, size_t size,
		fz_document_writer_begin_page_fn *begin_page,
		fz_document_writer_end_page_fn *end_page,
		fz_document_writer_close_writer_fn *close,
		fz_document_writer_drop_writer_fn *drop);



#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_FITZ_XML_H
#define MUPDF_FITZ_XML_H

#include "mupdf/fitz/system.h"
#include "mupdf/fitz/context.h"
#include "mupdf/fitz/buffer.h"
#include "mupdf/fitz/pool.h"

/**
	XML document model
*/

typedef struct fz_xml fz_xml;

/* For backwards compatibility */
typedef fz_xml fz_xml_doc;

/**
	Parse the contents of buffer into a tree of xml nodes.

	preserve_white: whether to keep or delete all-whitespace nodes.
*/
fz_xml *fz_parse_xml(fz_context *ctx, fz_buffer *buf, int preserve_white);

/**
	Parse the contents of a buffer into a tree of XML nodes,
	using the HTML5 parsing algorithm.
*/
fz_xml *fz_parse_xml_from_html5(fz_context *ctx, fz_buffer *buf);

/**
	Add a reference to the XML.
*/
fz_xml *fz_keep_xml(fz_context *ctx, fz_xml *xml);

/**
	Drop a reference to the XML. When the last reference is
	dropped, the node and all its children and siblings will
	be freed.
*/
void fz_drop_xml(fz_context *ctx, fz_xml *xml);

/**
	Detach a node from the tree, unlinking it from its parent,
	and setting the document root to the node.
*/
void fz_detach_xml(fz_context *ctx, fz_xml *node);

/**
	Return the topmost XML node of a document.
*/
fz_xml *fz_xml_root(fz_xml_doc *xml);

/**
	Return previous sibling of XML node.
*/
fz_xml *fz_xml_prev(fz_xml *item);

/**
	Return next sibling of XML node.
*/
fz_xml *fz_xml_next(fz_xml *item);

/**
	Return parent of XML node.
*/
fz_xml *fz_xml_up(fz_xml *item);

/**
	Return first child of XML node.
*/
fz_xml *fz_xml_down(fz_xml *item);

/**
	Return true if the tag name matches.
*/
int fz_xml_is_tag(fz_xml *item, const char *name);

/**
	Return tag of XML node. Return NULL for text nodes.
*/
char *fz_xml_tag(fz_xml *item);

/**
	Return the value of an attribute of an XML node.
	NULL if the attribute doesn't exist.
*/
char *fz_xml_att(fz_xml *item, const char *att);

/**
	Return the value of an attribute of an XML node.
	If the first attribute doesn't exist, try the second.
	NULL if neither attribute exists.
*/
char *fz_xml_att_alt(fz_xml *item, const char *one, const char *two);

/**
	Check for a matching attribute on an XML node.

	If the node has the requested attribute (name), and the value
	matches (match) then return 1. Otherwise, 0.
*/
int fz_xml_att_eq(fz_xml *item, const char *name, const char *match);

/**
	Add an attribute to an XML node.
*/
void fz_xml_add_att(fz_context *ctx, fz_pool *pool, fz_xml *node, const char *key, const char *val);

/**
	Return the text content of an XML node.
	Return NULL if the node is a tag.
*/
char *fz_xml_text(fz_xml *item);

/**
	Pretty-print an XML tree to stdout.
*/
void fz_debug_xml(fz_xml *item, int level);

/**
	Search the siblings of XML nodes starting with item looking for
	the first with the given tag.

	Return NULL if none found.
*/
fz_xml *fz_xml_find(fz_xml *item, const char *tag);

/**
	Search the siblings of XML nodes starting with the first sibling
	of item looking for the first with the given tag.

	Return NULL if none found.
*/
fz_xml *fz_xml_find_next(fz_xml *item, const char *tag);

/**
	Search the siblings of XML nodes starting with the first child
	of item looking for the first with the given tag.

	Return NULL if none found.
*/
fz_xml *fz_xml_find_down(fz_xml *item, const char *tag);

/**
	Search the siblings of XML nodes starting with item looking for
	the first with the given tag (or any tag if tag is NULL), and
	with a matching attribute.

	Return NULL if none found.
*/
fz_xml *fz_xml_find_match(fz_xml *item, const char *tag, const char *att, const char *match);

/**
	Search the siblings of XML nodes starting with the first sibling
	of item looking for the first with the given tag (or any tag if tag
	is NULL), and with a matching attribute.

	Return NULL if none found.
*/
fz_xml *fz_xml_find_next_match(fz_xml *item, const char *tag, const char *att, const char *match);

/**
	Search the siblings of XML nodes starting with the first child
	of item looking for the first with the given tag (or any tag if
	tag is NULL), and with a matching attribute.

	Return NULL if none found.
*/
fz_xml *fz_xml_find_down_match(fz_xml *item, const char *tag, const char *att, const char *match);

/**
	Perform a depth first search from item, returning the first
	child that matches the given tag (or any tag if tag is NULL),
	with the given attribute (if att is non NULL), that matches
	match (if match is non NULL).
*/
fz_xml *fz_xml_find_dfs(fz_xml *item, const char *tag, const char *att, const char *match);

/**
	Perform a depth first search onwards from item, returning the first
	child that matches the given tag (or any tag if tag is NULL),
	with the given attribute (if att is non NULL), that matches
	match (if match is non NULL).
*/
fz_xml *fz_xml_find_next_dfs(fz_xml *item, const char *tag, const char *att, const char *match);

/**
	DOM-like functions for html in xml.
*/

/**
	Return a borrowed reference for the 'body' element of
	the given DOM.
*/
fz_xml *fz_dom_body(fz_context *ctx, fz_xml *dom);

/**
	Return a borrowed reference for the document (the top
	level element) of the DOM.
*/
fz_xml *fz_dom_document_element(fz_context *ctx, fz_xml *dom);

/**
	Create an element of a given tag type for the given DOM.

	The element is not linked into the DOM yet.
*/
fz_xml *fz_dom_create_element(fz_context *ctx, fz_xml *dom, const char *tag);

/**
	Create a text node for the given DOM.

	The element is not linked into the DOM yet.
*/
fz_xml *fz_dom_create_text_node(fz_context *ctx, fz_xml *dom, const char *text);

/**
	Find the first element matching the requirements in a depth first traversal from elt.

	The tagname must match tag, unless tag is NULL, when all tag names are considered to match.

	If att is NULL, then all tags match.
	Otherwise:
		If match is NULL, then only nodes that have an att attribute match.
		If match is non-NULL, then only nodes that have an att attribute that matches match match.

	Returns NULL (if no match found), or a borrowed reference to the first matching element.
*/
fz_xml *fz_dom_find(fz_context *ctx, fz_xml *elt, const char *tag, const char *att, const char *match);

/**
	Find the next element matching the requirements.
*/
fz_xml *fz_dom_find_next(fz_context *ctx, fz_xml *elt, const char *tag, const char *att, const char *match);

/**
	Insert an element as the last child of a parent, unlinking the
	child from its current position if required.
*/
void fz_dom_append_child(fz_context *ctx, fz_xml *parent, fz_xml *child);

/**
	Insert an element (new_elt), before another element (node),
	unlinking the new_elt from its current position if required.
*/
void fz_dom_insert_before(fz_context *ctx, fz_xml *node, fz_xml *new_elt);

/**
	Insert an element (new_elt), after another element (node),
	unlinking the new_elt from its current position if required.
*/
void fz_dom_insert_after(fz_context *ctx, fz_xml *node, fz_xml *new_elt);

/**
	Remove an element from the DOM. The element can be added back elsewhere
	if required.

	No reference counting changes for the element.
*/
void fz_dom_remove(fz_context *ctx, fz_xml *elt);

/**
	Clone an element (and its children).

	A borrowed reference to the clone is returned. The clone is not
	yet linked into the DOM.
*/
fz_xml *fz_dom_clone(fz_context *ctx, fz_xml *elt);

/**
	Return a borrowed reference to the first child of a node,
	or NULL if there isn't one.
*/
fz_xml *fz_dom_first_child(fz_context *ctx, fz_xml *elt);

/**
	Return a borrowed reference to the parent of a node,
	or NULL if there isn't one.
*/
fz_xml *fz_dom_parent(fz_context *ctx, fz_xml *elt);

/**
	Return a borrowed reference to the next sibling of a node,
	or NULL if there isn't one.
*/
fz_xml *fz_dom_next(fz_context *ctx, fz_xml *elt);

/**
	Return a borrowed reference to the previous sibling of a node,
	or NULL if there isn't one.
*/
fz_xml *fz_dom_previous(fz_context *ctx, fz_xml *elt);

/**
	Add an attribute to an element.

	Ownership of att and value remain with the caller.
*/
void fz_dom_add_attribute(fz_context *ctx, fz_xml *elt, const char *att, const char *value);

/**
	Remove an attribute from an element.
*/
void fz_dom_remove_attribute(fz_context *ctx, fz_xml *elt, const char *att);

/**
	Retrieve the value of a given attribute from a given element.

	Returns a borrowed pointer to the value or NULL if not found.
*/
const char *fz_dom_attribute(fz_context *ctx, fz_xml *elt, const char *att);

/**
	Enumerate through the attributes of an element.

	Call with i=0,1,2,3... to enumerate attributes.

	On return *att and the return value will be NULL if there are not
	that many attributes to read. Otherwise, *att will be filled in
	with a borrowed pointer to the attribute name, and the return
	value will be a borrowed pointer to the value.
*/
const char *fz_dom_get_attribute(fz_context *ctx, fz_xml *elt, int i, const char **att);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/**
 * Mu Office Library
 *
 * This helper layer provides an API for loading, and displaying
 * a file. It is deliberately as identical as possible to the
 * smart-office-lib.h header file in Smart Office to facilitate
 * a product which can use both Smart Office and MuPDF.
 */

#ifndef MU_OFFICE_LIB_H
#define MU_OFFICE_LIB_H

/*
 * General use
 *
 * This library uses threads but is not thread safe for the caller. All
 * calls should be made from a single thread. Some calls allow the user
 * to arrange for their own functions to be called back from the library;
 * often the users functions will be called back from a different thread. If
 * a call into the library is required in response to information from a
 * callback, it is the responsibility of the user to arrange for those
 * library calls to be made on the same thread as for other library calls.
 * Calls back into the library from a callback are not permitted.
 *
 * There are two main modes of use. In interactive windowing systems, it
 * is usual for the app developers code to be called on the main UI thread.
 * It is from the UI thread that all library calls should be made. Such
 * systems usually provide a way to post a call onto the UI thread. That
 * is the best way to respond to a callback from the library.
 *
 * The other mode of use is for plain executables that might wish to
 * (say) generate images of all the pages of a document. This can
 * be achieved, without use of callbacks, using the few synchronous
 * calls. E.g., MuOfficeDoc_getNumPages will wait for background document
 * loading to complete before returning the total number of pages and
 * MuOfficeRender_destroy will wait for background rendering to complete
 * before returning.
 */

#include <stddef.h> /* For size_t */
#include "mupdf/fitz.h" /* For fz_context/fz_document/fz_page */

/** Error type returned from most MuOffice functions
 *
 * 0 means no error
 *
 * non-zero values mean an error occurred. The exact value is an indication
 * of what went wrong and should be included in bug reports or support
 * queries. Library users should not test this value except for 0,
 * non-zero and any explicitly documented values.
 */
typedef int MuError;

/** Errors returned to MuOfficeLoadingErrorFn
 *
 * Other values may also be returned.
 */
typedef enum MuOfficeDocErrorType
{
	MuOfficeDocErrorType_NoError = 0,
	MuOfficeDocErrorType_UnsupportedDocumentType = 1,
	MuOfficeDocErrorType_EmptyDocument = 2,
	MuOfficeDocErrorType_UnableToLoadDocument = 4,
	MuOfficeDocErrorType_UnsupportedEncryption = 5,
	MuOfficeDocErrorType_Aborted = 6,
	MuOfficeDocErrorType_OutOfMemory = 7,

	/* FIXME: Additional ones that should be backported to
	 * smart-office-lib.h */
	MuOfficeDocErrorType_IllegalArgument = 8,

	/** A password is required to open this document.
	 *
	 * The app should provide it using MuOffice_providePassword
	 * or if it doesn't want to proceed call MuOfficeDoc_destroy or
	 * MuOfficeDoc_abortLoad.
	 */
	MuOfficeDocErrorType_PasswordRequest = 0x1000
} MuOfficeDocErrorType;

/**
 *Structure holding the detail of the layout of a bitmap. b5g6r5 is assumed.
 */
typedef struct
{
	void *memptr;
	int   width;
	int   height;
	int   lineSkip;
} MuOfficeBitmap;

/**
 * Structure defining a point
 *
 *    x           x coord of point
 *    y           y coord of point
 */
typedef struct
{
	float x;
	float y;
} MuOfficePoint;

/**
 * Structure defining a rectangle
 *
 *    x           x coord of top left of area within the page
 *    y           y coord of top left of area within the page
 *    width       width of area
 *    height      height of area
 */
typedef struct
{
	float x;
	float y;
	float width;
	float height;
} MuOfficeBox;

typedef enum MuOfficePointType
{
	MuOfficePointType_MoveTo,
	MuOfficePointType_LineTo
} MuOfficePointType;

typedef struct
{
	float x;
	float y;
	MuOfficePointType type;
} MuOfficePathPoint;

/**
 * Structure defining what area of a page should be rendered and to what
 * area of the bitmap
 *
 *    origin            coordinates of the document origin within the bitmap
 *    renderArea        the part of the bitmap to which to render
 */
typedef struct
{
	MuOfficePoint   origin;
	MuOfficeBox     renderArea;
} MuOfficeRenderArea;

typedef struct MuOfficeLib MuOfficeLib;
typedef struct MuOfficeDoc MuOfficeDoc;
typedef struct MuOfficePage MuOfficePage;
typedef struct MuOfficeRender MuOfficeRender;

/**
 * Allocator function used by some functions to get blocks of memory.
 *
 * @param cookie     data pointer passed in with the allocator.
 * @param size       the size of the required block.
 *
 * @returns as for malloc. (NULL implies OutOfMemory, or size == 0).
 * Otherwise a pointer to an allocated block.
 */
typedef void *(MuOfficeAllocFn)(void   *cookie,
				size_t  size);

/**
 * Callback function monitoring document loading
 *
 * Also called when the document is edited, either adding or
 * removing pages, with the pagesLoaded value decreasing
 * in the page-removal case.
 *
 * @param cookie        the data pointer that was originally passed
 *                      to MuOfficeLib_loadDocument.
 * @param pagesLoaded   the number of pages so far discovered.
 * @param complete      whether loading has completed. If this flag
 *                      is set, pagesLoaded is the actual number of
 *                      pages in the document.
 */
typedef void (MuOfficeLoadingProgressFn)(void *cookie,
					int   pagesLoaded,
					int   complete);

/**
 * Callback function used to monitor errors in the process of loading
 * a document.
 *
 * @param cookie        the data pointer that was originally passed
 *                      to MuOfficeLib_loadDocument.
 * @param error         the error being reported
 */
typedef void (MuOfficeLoadingErrorFn)(	void                 *cookie,
					MuOfficeDocErrorType  error);

/**
 * Callback function used to monitor page changes
 *
 * @param cookie        the data pointer that was originally passed
 *                      to MuOfficeDoc_getPage.
 * @param area          the area that has changed.
 */
typedef void (MuOfficePageUpdateFn)(	void                 *cookie,
					const MuOfficeBox *area);

/**
 * Callback function used to monitor a background render of a
 * document page. The function is called exactly once.
 *
 * @param cookie        the data pointer that was originally passed
 *                      to MuOfficeDoc_monitorRenderProgress.
 * @param error         error returned from the rendering process
 */
typedef void (MuOfficeRenderProgressFn)(void    *cookie,
					MuError  error);

/**
 * Document types
 *
 * Keep in sync with smart-office-lib.h
 */
typedef enum
{
	MuOfficeDocType_PDF,
	MuOfficeDocType_XPS,
	MuOfficeDocType_IMG
} MuOfficeDocType;

/**
 * The possible results of a save operation
 */
typedef enum MuOfficeSaveResult
{
	MuOfficeSave_Succeeded,
	MuOfficeSave_Error,
	MuOfficeSave_Cancelled
}
MuOfficeSaveResult;

/**
 * Callback function used to monitor save operations.
 *
 * @param cookie        the data pointer that was originally passed to
 *                      MuOfficeDoc_save.
 * @param result        the result of the save operation
 */
typedef void (MuOfficeSaveResultFn)(	void                 *cookie,
					MuOfficeSaveResult result);

/**
 * Create a MuOfficeLib instance.
 *
 * @param pMu       address of variable to
 *                  receive the created instance
 *
 * @return          error indication - 0 for success
 */
MuError MuOfficeLib_create(MuOfficeLib **pMu);

/**
 * Destroy a MuOfficeLib instance
 *
 * @param mu        the instance to destroy
 */
void MuOfficeLib_destroy(MuOfficeLib *mu);

/**
 * Find the type of a file given its filename extension.
 *
 * @param path      path to the file (in utf8)
 *
 * @return          a valid MuOfficeDocType value, or MuOfficeDocType_Other
 */
MuOfficeDocType MuOfficeLib_getDocTypeFromFileExtension(const char *path);

/**
 * Return a list of filename extensions supported by Mu Office library.
 *
 * @return    comma-delimited list of extensions, without the leading ".".
 *            The caller should free the returned pointer..
 */
char * MuOfficeLib_getSupportedFileExtensions(void);

/**
 * Load a document
 *
 * Call will return immediately, leaving the document loading
 * in the background
 *
 * @param mu         a MuOfficeLib instance
 * @param path       path to the file to load (in utf8)
 * @param progressFn callback for monitoring progress
 * @param errorFn    callback for monitoring errors
 * @param cookie     a pointer to pass back to the callbacks
 * @param pDoc       address for return of a MuOfficeDoc object
 *
 * @return          error indication - 0 for success
 *
 * The progress callback may be called several times, with increasing
 * values of pagesLoaded. Unless MuOfficeDoc_destroy is called,
 * before loading completes, a call with "completed" set to true
 * is guaranteed.
 *
 * Once MuOfficeDoc_destroy is called there will be no
 * further callbacks.
 *
 * Alternatively, in a synchronous context, MuOfficeDoc_getNumPages
 * can be called to wait for loading to complete and return the total
 * number of pages. In this mode of use, progressFn can be NULL. 
 */
MuError MuOfficeLib_loadDocument(MuOfficeLib              *mu,
				const char                *path,
				MuOfficeLoadingProgressFn *progressFn,
				MuOfficeLoadingErrorFn    *errorFn,
				void                      *cookie,
				MuOfficeDoc              **pDoc);

/**
 * Perform MuPDF native operations on a given MuOfficeLib
 * instance.
 *
 * The function is called with a fz_context value that can
 * be safely used (i.e. the context is cloned/dropped
 * appropriately around the call). The function should signal
 * errors by fz_throw-ing.
 *
 * @param mu           the MuOfficeLib instance.
 * @param fn           the function to call to run the operations.
 * @param arg          Opaque data pointer.
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficeLib_run(MuOfficeLib *mu, void (*fn)(fz_context *ctx, void *arg), void *arg);

/**
 * Provide the password for a document
 *
 * This function should be called to provide a password with a document
 * error if MuOfficeError_PasswordRequired is received.
 *
 * If a password is requested again, this means the password was incorrect.
 *
 * @param doc         the document object
 * @param password    the password (UTF8 encoded)
 * @return            error indication - 0 for success
 */
int MuOfficeDoc_providePassword(MuOfficeDoc *doc, const char *password);

/**
 * Return the type of an open document
 *
 * @param doc         the document object
 *
 * @return            the document type
 */
MuOfficeDocType MuOfficeDoc_docType(MuOfficeDoc *doc);

/**
 * Return the number of pages of a document
 *
 * This function waits for document loading to complete before returning
 * the result. It may block the calling thread for a significant period of
 * time. To avoid blocking, this call should be avoided in favour of using
 * the MuOfficeLib_loadDocument callbacks to monitor loading.
 *
 * If background loading fails, the associated error will be returned
 * from this call.
 *
 * @param doc         the document
 * @param pNumPages   address for return of the number of pages
 *
 * @return            error indication - 0 for success
 */
MuError MuOfficeDoc_getNumPages(MuOfficeDoc *doc, int *pNumPages);

/**
 * Determine if the document has been modified
 *
 * @param doc         the document
 *
 * @return            modified flag
 */
int MuOfficeDoc_hasBeenModified(MuOfficeDoc *doc);

/**
 * Start a save operation
 *
 * @param doc         the document
 * @param path        path of the file to which to save
 * @param resultFn    callback used to report completion
 * @param cookie      a pointer to pass to the callback
 *
 * @return            error indication - 0 for success
 */
MuError MuOfficeDoc_save(MuOfficeDoc         *doc,
			const char           *path,
			MuOfficeSaveResultFn *resultFn,
			void                 *cookie);

/**
 * Stop a document loading. The document is not destroyed, but
 * no further content will be read from the file.
 *
 * @param doc       the MuOfficeDoc object
 */
void MuOfficeDoc_abortLoad(MuOfficeDoc *doc);

/**
 * Destroy a MuOfficeDoc object. Loading of the document is shutdown
 * and no further callbacks will be issued for the specified object.
 *
 * @param doc       the MuOfficeDoc object
 */
void MuOfficeDoc_destroy(MuOfficeDoc *doc);

/**
 * Get a page of a document
 *
 * @param doc          the document object
 * @param pageNumber   the number of the page to load (lying in the
 *                     range 0 to one less than the number of pages)
 * @param updateFn     Function to be called back when the page updates
 * @param cookie       Opaque value to pass for any updates
 * @param pPage        Address for return of the page object
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficeDoc_getPage(	MuOfficeDoc          *doc,
				int                   pageNumber,
				MuOfficePageUpdateFn *updateFn,
				void                 *cookie,
				MuOfficePage        **pPage);

/**
 * Perform MuPDF native operations on a given document.
 *
 * The function is called with fz_context and fz_document
 * values that can be safely used (i.e. the context is
 * cloned/dropped appropriately around the function, and
 * locking is used to ensure that no other threads are
 * simultaneously using the document). Functions can
 * signal errors by fz_throw-ing.
 *
 * Due to the locking, it is best to ensure that as little
 * time is taken here as possible (i.e. if you fetch some
 * data and then spend a long time processing it, it is
 * probably best to fetch the data using MuOfficeDoc_run
 * and then process it outside). This avoids potentially
 * blocking the UI.
 *
 * @param doc          the document object.
 * @param fn           the function to call with fz_context/fz_document
 *                     values.
 * @param arg          Opaque data pointer.
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficeDoc_run(MuOfficeDoc *doc, void (*fn)(fz_context *ctx, fz_document *doc, void *arg), void *arg);

/**
 * Destroy a page object
 *
 * Note this does not delete or remove the page from the document.
 * It simply destroys the page object which is merely a reference
 * to the page.
 *
 * @param page         the page object
 */
void MuOfficePage_destroy(MuOfficePage *page);

/**
 * Get the size of a page in pixels
 *
 * This returns the size of the page in pixels. Pages can be rendered
 * with a zoom factor. The returned value is the size of bitmap
 * appropriate for rendering with a zoom of 1.0 and corresponds to
 * 90 dpi. The returned values are not necessarily whole numbers.
 *
 * @param page         the page object
 * @param pWidth       address for return of the width
 * @param pHeight      address for return of the height
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_getSize(	MuOfficePage *page,
				float        *pWidth,
				float        *pHeight);

/**
 * Return the zoom factors necessary to render at to a given
 * size in pixels. (deprecated)
 *
 * @param page         the page object
 * @param width        the desired width
 * @param height       the desired height
 * @param pXZoom       Address for return of zoom necessary to fit width
 * @param pYZoom       Address for return of zoom necessary to fit height
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_calculateZoom(	MuOfficePage *page,
					int           width,
					int           height,
					float        *pXZoom,
					float        *pYZoom);

/**
 * Get the size of a page in pixels for a specified zoom factor
 * (deprecated)
 *
 * This returns the size of bitmap that should be used to display
 * the entire page at the given zoom factor. A zoom of 1.0
 * corresponds to 90 dpi.
 *
 * @param page         the page object
 * @param zoom         the zoom factor
 * @param pWidth       address for return of the width
 * @param pHeight      address for return of the height
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_getSizeForZoom(	MuOfficePage *page,
					float         zoom,
					int          *pWidth,
					int          *pHeight);

/**
 * Perform MuPDF native operations on a given page.
 *
 * The function is called with fz_context and fz_page
 * values that can be safely used (i.e. the context is
 * cloned/dropped appropriately around the function, and
 * locking is used to ensure that no other threads are
 * simultaneously using the document). Functions can
 * signal errors by fz_throw-ing.
 *
 * Due to the locking, it is best to ensure that as little
 * time is taken here as possible (i.e. if you fetch some
 * data and then spend a long time processing it, it is
 * probably best to fetch the data using MuOfficePage_run
 * and then process it outside). This avoids potentially
 * blocking the UI.
 *
 * @param page         the page object.
 * @param fn           the function to call with fz_context/fz_document
 *                     values.
 * @param arg          Opaque data pointer.
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_run(MuOfficePage *page, void (*fn)(fz_context *ctx, fz_page *page, void *arg), void *arg);

/**
 * Schedule the rendering of an area of document page to
 * an area of a bitmap.
 *
 * The alignment between page and bitmap is defined by specifying
 * document's origin within the bitmap, possibly either positive or
 * negative. A render object is returned via which the process can
 * be monitored or terminated.
 *
 * The progress function is called exactly once per render in either
 * the success or failure case.
 *
 * Note that, since a render object represents a running thread that
 * needs access to the page, document, and library objects, it is important
 * to call MuOfficeRender_destroy, not only before using or deallocating
 * the bitmap, but also before calling MuOfficePage_destroy, etc..
 *
 * @param page              the page to render
 * @param zoom              the zoom factor
 * @param bitmap            the bitmap
 * @param area              area to render
 * @param progressFn        the progress callback function
 * @param cookie            a pointer to pass to the callback function
 * @param pRender           Address for return of the render object
 *
 * @return                  error indication - 0 for success
 */
MuError MuOfficePage_render(	MuOfficePage             *page,
				float                     zoom,
			const	MuOfficeBitmap           *bitmap,
			const	MuOfficeRenderArea       *area,
				MuOfficeRenderProgressFn *progressFn,
				void                     *cookie,
				MuOfficeRender          **pRender);

/**
 * Destroy a render
 *
 * This call destroys a MuOfficeRender object, aborting any current
 * render.
 *
 * This call is intended to support an app dealing with a user quickly
 * flicking through document pages. A render may be scheduled but, before
 * completion, be found not to be needed. In that case the bitmap will
 * need to be reused, which requires any existing render to be aborted.
 * The call to MuOfficeRender_destroy will cut short the render and
 * allow the bitmap to be reused immediately.
 *
 * @note If an active render thread is destroyed, it will be aborted.
 * While fast, this is not an instant operation. For maximum
 * responsiveness, it is best to 'abort' as soon as you realise you
 * don't need the render, and to destroy when you get the callback.
 *
 * @param render           The render object
 */
void MuOfficeRender_destroy(MuOfficeRender *render);

/**
 * Abort a render
 *
 * This call aborts any rendering currently underway. The 'render
 * complete' callback (if any) given when the render was created will
 * still be called. If a render has completed, this call will have no
 * effect.
 *
 * This call will not block to wait for the render thread to stop, but
 * will cause it to stop as soon as it can in the background.
 *
 * @note It is important not to start any new render to the same bitmap
 * until the callback comes in (or until waitUntilComplete returns), as
 * otherwise you can have multiple renders drawing to the same bitmap
 * with unpredictable consequences.
 *
 * @param render           The render object to abort
 */
void MuOfficeRender_abort(MuOfficeRender *render);

/**
 * Wait for a render to complete.
 *
 * This call will not return until rendering is complete, so on return
 * the bitmap will contain the page image (assuming the render didn't
 * run into an error condition) and will not be used further by any
 * background processing. Any error during rendering will be returned
 * from this function.
 *
 * This call may block the calling thread for a significant period of
 * time. To avoid blocking, supply a progress-monitoring callback
 * function to MuOfficePage_render.
 *
 * @param render           The render object to destroy
 * @return render error condition - 0 for no error.
 */
MuError MuOfficeRender_waitUntilComplete(MuOfficeRender *render);

#endif /* SMART_OFFICE_LIB_H */







mupdf-1.21.1-source/include/mupdf/helpers/mu-threads.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_HELPERS_MU_THREADS_H
#define MUPDF_HELPERS_MU_THREADS_H

/*
	Simple threading helper library.
	Includes implementations for Windows, pthreads,
	and "no threads".

	The "no threads" implementation simply provides types
	and stub functions so that things will build, but abort
	if we try to call them. This simplifies the job for
	calling functions.

	To build this library on a platform with no threading,
	define DISABLE_MUTHREADS (or extend the ifdeffery below
	so that it does so).

	To build this library on a platform that uses a
	threading model other than windows threads or pthreads,
	extend the #ifdeffery below to set MUTHREAD_IMPL_TYPE
	to an unused value, and modify mu-threads.c
	appropriately.
*/

#if !defined(DISABLE_MUTHREADS)
#ifdef _WIN32
#define MU_THREAD_IMPL_TYPE 1
#elif defined(HAVE_PTHREAD)
#define MU_THREAD_IMPL_TYPE 2
#else
#define DISABLE_MUTHREADS
#endif
#endif

/*
	Types
*/
typedef struct mu_thread mu_thread;
typedef struct mu_semaphore mu_semaphore;
typedef struct mu_mutex mu_mutex;

/*
	Semaphores

	Created with a value of 0. Triggering a semaphore
	increments the value. Waiting on a semaphore reduces
	the value, blocking if it would become negative.

	Never increment the value of a semaphore above 1, as
	this has undefined meaning in this implementation.
*/

/*
	Create a semaphore.

	sem: Pointer to a mu_semaphore to populate.

	Returns non-zero for error.
*/
int mu_create_semaphore(mu_semaphore *sem);

/*
	Destroy a semaphore.
	Semaphores may safely be destroyed multiple
	times. Any semaphore initialised to zeros is
	safe to destroy.

	Never destroy a semaphore that may be being waited
	upon, as this has undefined meaning in this
	implementation.

	sem: Pointer to a mu_semaphore to destroy.
*/
void mu_destroy_semaphore(mu_semaphore *sem);

/*
	Increment the value of the
	semaphore. Never blocks.

	sem: The semaphore to increment.

	Returns non-zero on error.
*/
int mu_trigger_semaphore(mu_semaphore *sem);

/*
	Decrement the value of the
	semaphore, blocking if this would involve making
	the value negative.

	sem: The semaphore to decrement.

	Returns non-zero on error.
*/
int mu_wait_semaphore(mu_semaphore *sem);

/*
	Threads
*/

/*
	The type for the function that a thread runs.

	arg: User supplied data.
*/
typedef void (mu_thread_fn)(void *arg);

/*
	Create a thread to run the
	supplied function with the supplied argument.

	th: Pointer to mu_thread to populate with created
	threads information.

	fn: The function for the thread to run.

	arg: The argument to pass to fn.
*/
int mu_create_thread(mu_thread *th, mu_thread_fn *fn, void *arg);

/*
	Destroy a thread. This function
	blocks until a thread has terminated normally, and
	destroys its storage. A mu_thread may safely be destroyed
	multiple times, as may any mu_thread initialised with
	zeros.

	th: Pointer to mu_thread to destroy.
*/
void mu_destroy_thread(mu_thread *th);

/*
	Mutexes

	This implementation does not specify whether
	mutexes are recursive or not.
*/

/*
	Create a mutex.

	mutex: pointer to a mu_mutex to populate.

	Returns non-zero on error.
*/
int mu_create_mutex(mu_mutex *mutex);

/*
	Destroy a mutex. A mu_mutex may
	safely be destroyed several times, as may a mu_mutex
	initialised with zeros. Never destroy locked mu_mutex.

	mutex: Pointer to mu_mutex to destroy.
*/
void mu_destroy_mutex(mu_mutex *mutex);

/*
	Lock a mutex.

	mutex: Mutex to lock.
*/
void mu_lock_mutex(mu_mutex *mutex);

/*
	Unlock a mutex.

	mutex: Mutex to unlock.
*/
void mu_unlock_mutex(mu_mutex *mutex);

/*
	Everything under this point is implementation specific.
	Only people looking to extend the capabilities of this
	helper module should need to look below here.
*/

#ifdef DISABLE_MUTHREADS

/* Null implementation */
struct mu_semaphore
{
	int dummy;
};

struct mu_thread
{
	int dummy;
};

struct mu_mutex
{
	int dummy;
};

#elif MU_THREAD_IMPL_TYPE == 1

#include <windows.h>

/* Windows threads */
struct mu_semaphore
{
	HANDLE handle;
};

struct mu_thread
{
	HANDLE handle;
	mu_thread_fn *fn;
	void *arg;
};

struct mu_mutex
{
	CRITICAL_SECTION mutex;
};

#elif MU_THREAD_IMPL_TYPE == 2

/*
	PThreads - without working unnamed semaphores.

	Neither ios nor OSX supports unnamed semaphores.
	Named semaphores are a pain to use, so we implement
	our own semaphores using condition variables and
	mutexes.
*/

#include <pthread.h>

struct mu_semaphore
{
	int count;
	pthread_mutex_t mutex;
	pthread_cond_t cond;
};

struct mu_thread
{
	pthread_t thread;
	mu_thread_fn *fn;
	void *arg;
};

struct mu_mutex
{
	pthread_mutex_t mutex;
};

/*
	Add new threading implementations here, with
	#elif MU_THREAD_IMPL_TYPE == 3... etc.
*/

#else
#error Unknown MU_THREAD_IMPL_TYPE setting
#endif

#endif /* MUPDF_HELPERS_MU_THREADS_H */







mupdf-1.21.1-source/include/mupdf/helpers/pkcs7-openssl.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PKCS7_OPENSSL_H
#define MUPDF_PKCS7_OPENSSL_H

#include "mupdf/pdf/document.h"
#include "mupdf/pdf/form.h"

/* This an example pkcs7 implementation using openssl. These are the types of functions that you
 * will likely need to sign documents and check signatures within documents. In particular, to
 * sign a document, you need a function that derives a pdf_pkcs7_signer object from a certificate
 * stored by the operating system or within a file. */

/* Check a signature's digest against ranges of bytes drawn from a stream */
pdf_signature_error pkcs7_openssl_check_digest(fz_context *ctx, fz_stream *stm, char *sig, size_t sig_len);

/* Check a signature's certificate is trusted */
pdf_signature_error pkcs7_openssl_check_certificate(char *sig, size_t sig_len);

/* Obtain the distinguished name information from signature's certificate */
pdf_pkcs7_distinguished_name *pkcs7_openssl_distinguished_name(fz_context *ctx, char *sig, size_t sig_len);

/* Read the certificate and private key from a pfx file, holding it as an opaque structure */
pdf_pkcs7_signer *pkcs7_openssl_read_pfx(fz_context *ctx, const char *pfile, const char *pw);

pdf_pkcs7_verifier *pkcs7_openssl_new_verifier(fz_context *ctx);

#endif







mupdf-1.21.1-source/include/mupdf/memento.h

/* Copyright (C) 2009-2018 Artifex Software, Inc.
   All Rights Reserved.

   This software is provided AS-IS with no warranty, either express or
   implied.

   This software is distributed under license and may not be copied, modified
   or distributed except as expressly authorized under the terms of that
   license. Refer to licensing information at http://www.artifex.com
   or contact Artifex Software, Inc.,  1305 Grant Avenue - Suite 200,
   Novato, CA 94945, U.S.A., +1(415)492-9861, for further information.
*/

/* Memento: A library to aid debugging of memory leaks/heap corruption.
 *
 * Usage (with C):
 *    First, build your project with MEMENTO defined, and include this
 *    header file wherever you use malloc, realloc or free.
 *    This header file will use macros to point malloc, realloc and free to
 *    point to Memento_malloc, Memento_realloc, Memento_free.
 *
 *    Run your program, and all mallocs/frees/reallocs should be redirected
 *    through here. When the program exits, you will get a list of all the
 *    leaked blocks, together with some helpful statistics. You can get the
 *    same list of allocated blocks at any point during program execution by
 *    calling Memento_listBlocks();
 *
 *    Every call to malloc/free/realloc counts as an 'allocation event'.
 *    On each event Memento increments a counter. Every block is tagged with
 *    the current counter on allocation. Every so often during program
 *    execution, the heap is checked for consistency. By default this happens
 *    after 1024 events, then after 2048 events, then after 4096 events, etc.
 *    This can be changed at runtime by using Memento_setParanoia(int level).
 *    0 turns off such checking, 1 sets checking to happen on every event,
 *    any positive number n sets checking to happen once every n events,
 *    and any negative number n sets checking to happen after -n events, then
 *    after -2n events etc.
 *
 *    The default paranoia level is therefore -1024.
 *
 *    Memento keeps blocks around for a while after they have been freed, and
 *    checks them as part of these heap checks to see if they have been
 *    written to (or are freed twice etc).
 *
 *    A given heap block can be checked for consistency (it's 'pre' and
 *    'post' guard blocks are checked to see if they have been written to)
 *    by calling Memento_checkBlock(void *blockAddress);
 *
 *    A check of all the memory can be triggered by calling Memento_check();
 *    (or Memento_checkAllMemory(); if you'd like it to be quieter).
 *
 *    A good place to breakpoint is Memento_breakpoint, as this will then
 *    trigger your debugger if an error is detected. This is done
 *    automatically for debug windows builds.
 *
 *    If a block is found to be corrupt, information will be printed to the
 *    console, including the address of the block, the size of the block,
 *    the type of corruption, the number of the block and the event on which
 *    it last passed a check for correctness.
 *
 *    If you rerun, and call Memento_paranoidAt(int event); with this number
 *    the code will wait until it reaches that event and then start
 *    checking the heap after every allocation event. Assuming it is a
 *    deterministic failure, you should then find out where in your program
 *    the error is occurring (between event x-1 and event x).
 *
 *    Then you can rerun the program again, and call
 *    Memento_breakAt(int event); and the program will call
 *    Memento_Breakpoint() when event x is reached, enabling you to step
 *    through.
 *
 *    Memento_find(address) will tell you what block (if any) the given
 *    address is in.
 *
 * An example:
 *    Suppose we have a gs invocation that crashes with memory corruption.
 *     * Build with -DMEMENTO.
 *     * In your debugger put a breakpoint on Memento_breakpoint.
 *     * Run the program. It will stop in Memento_inited.
 *     * Execute Memento_setParanoia(1);  (In VS use Ctrl-Alt-Q). (Note #1)
 *     * Continue execution.
 *     * It will detect the memory corruption on the next allocation event
 *       after it happens, and stop in Memento_breakpoint. The console should
 *       show something like:
 *
 *       Freed blocks:
 *         0x172e610(size=288,num=1415) index 256 (0x172e710) onwards corrupted
 *           Block last checked OK at allocation 1457. Now 1458.
 *
 *     * This means that the block became corrupted between allocation 1457
 *       and 1458 - so if we rerun and stop the program at 1457, we can then
 *       step through, possibly with a data breakpoint at 0x172e710 and see
 *       when it occurs.
 *     * So restart the program from the beginning. When we stop after
 *       initialisation execute Memento_breakAt(1457); (and maybe
 *       Memento_setParanoia(1), or Memento_setParanoidAt(1457))
 *     * Continue execution until we hit Memento_breakpoint.
 *     * Now you can step through and watch the memory corruption happen.
 *
 *    Note #1: Using Memento_setParanoia(1) can cause your program to run
 *    very slowly. You may instead choose to use Memento_setParanoia(100)
 *    (or some other figure). This will only exhaustively check memory on
 *    every 100th allocation event. This trades speed for the size of the
 *    average allocation event range in which detection of memory corruption
 *    occurs. You may (for example) choose to run once checking every 100
 *    allocations and discover that the corruption happens between events
 *    X and X+100. You can then rerun using Memento_paranoidAt(X), and
 *    it'll only start exhaustively checking when it reaches X.
 *
 * More than one memory allocator?
 *
 *    If you have more than one memory allocator in the system (like for
 *    instance the ghostscript chunk allocator, that builds on top of the
 *    standard malloc and returns chunks itself), then there are some things
 *    to note:
 *
 *    * If the secondary allocator gets its underlying blocks from calling
 *      malloc, then those will be checked by Memento, but 'subblocks' that
 *      are returned to the secondary allocator will not. There is currently
 *      no way to fix this other than trying to bypass the secondary
 *      allocator. One way I have found to do this with the chunk allocator
 *      is to tweak its idea of a 'large block' so that it puts every
 *      allocation in its own chunk. Clearly this negates the point of having
 *      a secondary allocator, and is therefore not recommended for general
 *      use.
 *
 *    * Again, if the secondary allocator gets its underlying blocks from
 *      calling malloc (and hence Memento) leak detection should still work
 *      (but whole blocks will be detected rather than subblocks).
 *
 *    * If on every allocation attempt the secondary allocator calls into
 *      Memento_failThisEvent(), and fails the allocation if it returns true
 *      then more useful features can be used; firstly memory squeezing will
 *      work, and secondly, Memento will have a "finer grained" paranoia
 *      available to it.
 *
 * Usage with C++:
 *
 *    Memento has some experimental code in it to trap new/delete (and
 *    new[]/delete[] if required) calls.
 *
 *    In all cases, Memento will provide a C API that new/delete
 *    operators can be built upon:
 *         void *Memento_cpp_new(size_t size);
 *         void Memento_cpp_delete(void *pointer);
 *         void *Memento_cpp_new_array(size_t size);
 *         void Memento_cpp_delete_array(void *pointer);
 *
 *    There are various ways that actual operator definitions can be
 *    provided:
 *
 *    1) If memento.c is built with the c++ compiler, then global new
 *    and delete operators will be built in to memento by default.
 *
 *    2) If memento.c is built as normal with the C compiler, then
 *    no such veneers will be built in. The caller must provide them
 *    themselves. This can be done either by:
 *
 *       a) Copying the lines between:
 *               // C++ Operator Veneers - START
 *       and
 *               // C++ Operator Veneers - END
 *       from memento.c into a C++ file within their own project.
 *
 *    or
 *
 *       b) Add the following lines to a C++ file in the project:
 *          #define MEMENTO_CPP_EXTRAS_ONLY
 *          #include "memento.c"
 *
 *    3) For those people that would like to be able to compile memento.c
 *    with a C compiler, and provide new/delete veneers globally
 *    within their own C++ code (so avoiding the need for memento.h to
 *    be included from every file), define MEMENTO_NO_CPLUSPLUS as you
 *    build, and Memento will not provide any veneers itself, instead
 *    relying on the library user to provide them.
 *
 *    For convenience the lines to implement such veneers can be found
 *    further down this file between:
 *
 *    Memento's interception of new/delete can be disabled at runtime
 *    by using Memento_setIgnoreNewDelete(1). Alternatively the
 *    MEMENTO_IGNORENEWDELETE environment variable can be set to 1 to
 *    achieve the same result.
 *
 *    Both Windows and GCC provide separate new[] and delete[] operators
 *    for arrays. Apparently some systems do not. If this is the case for
 *    your system, define MEMENTO_CPP_NO_ARRAY_CONSTRUCTORS.
 *
 * "libbacktrace.so failed to load"
 *
 *    In order to give nice backtraces on unix, Memento will try to use
 *    a libbacktrace dynamic library. If it can't find it, you'll see
 *    that warning, and your backtraces won't include file/line information.
 *
 *    To fix this you'll need to build your own libbacktrace. Don't worry
 *    it's really easy:
 *       git clone git://github.com/ianlancetaylor/libbacktrace
 *       cd libbacktrace
 *       ./configure
 *       make
 *
 *    This leaves the build .so as .libs/libbacktrace.so
 *
 *    Memento will look for this on LD_LIBRARY_PATH, or in /opt/lib/,
 *    or in /lib/, or  in /usr/lib/, or in /usr/local/lib/. I recommend
 *    using /opt/lib/ as this won't conflict with anything that you
 *    get via a package manager like apt.
 *
 *       sudo mkdir /opt
 *       sudo mkdir /opt/lib
 *       sudo cp .libs/libbacktrace.so /opt/lib/
 */

#ifndef MEMENTO_H

#include <stdlib.h>
#include <stdarg.h>

#ifdef __cplusplus

// Avoids problems with strdup()'s throw() attribute on Linux.
#include <string.h>

extern "C" {
#endif

#define MEMENTO_H

#ifndef MEMENTO_UNDERLYING_MALLOC
#define MEMENTO_UNDERLYING_MALLOC malloc
#endif
#ifndef MEMENTO_UNDERLYING_FREE
#define MEMENTO_UNDERLYING_FREE free
#endif
#ifndef MEMENTO_UNDERLYING_REALLOC
#define MEMENTO_UNDERLYING_REALLOC realloc
#endif
#ifndef MEMENTO_UNDERLYING_CALLOC
#define MEMENTO_UNDERLYING_CALLOC calloc
#endif

#ifndef MEMENTO_MAXALIGN
#define MEMENTO_MAXALIGN (sizeof(int))
#endif

#define MEMENTO_PREFILL   0xa6
#define MEMENTO_POSTFILL  0xa7
#define MEMENTO_ALLOCFILL 0xa8
#define MEMENTO_FREEFILL  0xa9

#define MEMENTO_FREELIST_MAX 0x2000000

int Memento_checkBlock(void *);
int Memento_checkAllMemory(void);
int Memento_check(void);

int Memento_setParanoia(int);
int Memento_paranoidAt(int);
int Memento_breakAt(int);
void Memento_breakOnFree(void *a);
void Memento_breakOnRealloc(void *a);
int Memento_getBlockNum(void *);
int Memento_find(void *a);
void Memento_breakpoint(void);
int Memento_failAt(int);
int Memento_failThisEvent(void);
void Memento_listBlocks(void);
void Memento_listNewBlocks(void);
size_t Memento_setMax(size_t);
void Memento_stats(void);
void *Memento_label(void *, const char *);
void Memento_tick(void);
int Memento_setVerbose(int verbose);
int Memento_setIgnoreNewDelete(int ignore);

void *Memento_malloc(size_t s);
void *Memento_realloc(void *, size_t s);
void  Memento_free(void *);
void *Memento_calloc(size_t, size_t);
char *Memento_strdup(const char*);
int Memento_asprintf(char **ret, const char *format, ...);
int Memento_vasprintf(char **ret, const char *format, va_list ap);

void Memento_info(void *addr);
void Memento_listBlockInfo(void);
void Memento_blockInfo(void *blk);
void *Memento_takeByteRef(void *blk);
void *Memento_dropByteRef(void *blk);
void *Memento_takeShortRef(void *blk);
void *Memento_dropShortRef(void *blk);
void *Memento_takeIntRef(void *blk);
void *Memento_dropIntRef(void *blk);
void *Memento_takeRef(void *blk);
void *Memento_dropRef(void *blk);
void *Memento_adjustRef(void *blk, int adjust);
void *Memento_reference(void *blk);

int Memento_checkPointerOrNull(void *blk);
int Memento_checkBytePointerOrNull(void *blk);
int Memento_checkShortPointerOrNull(void *blk);
int Memento_checkIntPointerOrNull(void *blk);

void Memento_startLeaking(void);
void Memento_stopLeaking(void);

/* Returns number of allocation events so far. */
int Memento_sequence(void);

/* Returns non-zero if our process was forked by Memento squeeze. */
int Memento_squeezing(void);

void Memento_fin(void);

void Memento_bt(void);

void *Memento_cpp_new(size_t size);
void Memento_cpp_delete(void *pointer);
void *Memento_cpp_new_array(size_t size);
void Memento_cpp_delete_array(void *pointer);


#ifdef MEMENTO

#ifndef COMPILING_MEMENTO_C
#define malloc    Memento_malloc
#define free      Memento_free
#define realloc   Memento_realloc
#define calloc    Memento_calloc
#define strdup    Memento_strdup
#define asprintf  Memento_asprintf
#define vasprintf Memento_vasprintf
#endif

#else

#define Memento_malloc    MEMENTO_UNDERLYING_MALLOC
#define Memento_free      MEMENTO_UNDERLYING_FREE
#define Memento_realloc   MEMENTO_UNDERLYING_REALLOC
#define Memento_calloc    MEMENTO_UNDERLYING_CALLOC
#define Memento_strdup    strdup
#define Memento_asprintf  asprintf
#define Memento_vasprintf vasprintf

#define Memento_checkBlock(A)              0
#define Memento_checkAllMemory()           0
#define Memento_check()                    0
#define Memento_setParanoia(A)             0
#define Memento_paranoidAt(A)              0
#define Memento_breakAt(A)                 0
#define Memento_breakOnFree(A)             0
#define Memento_breakOnRealloc(A)          0
#define Memento_getBlockNum(A)             0
#define Memento_find(A)                    0
#define Memento_breakpoint()               do {} while (0)
#define Memento_failAt(A)                  0
#define Memento_failThisEvent()            0
#define Memento_listBlocks()               do {} while (0)
#define Memento_listNewBlocks()            do {} while (0)
#define Memento_setMax(A)                  0
#define Memento_stats()                    do {} while (0)
#define Memento_label(A,B)                 (A)
#define Memento_info(A)                    do {} while (0)
#define Memento_listBlockInfo()            do {} while (0)
#define Memento_blockInfo(A)               do {} while (0)
#define Memento_takeByteRef(A)             (A)
#define Memento_dropByteRef(A)             (A)
#define Memento_takeShortRef(A)            (A)
#define Memento_dropShortRef(A)            (A)
#define Memento_takeIntRef(A)              (A)
#define Memento_dropIntRef(A)              (A)
#define Memento_takeRef(A)                 (A)
#define Memento_dropRef(A)                 (A)
#define Memento_adjustRef(A,V)             (A)
#define Memento_reference(A)               (A)
#define Memento_checkPointerOrNull(A)      0
#define Memento_checkBytePointerOrNull(A)  0
#define Memento_checkShortPointerOrNull(A) 0
#define Memento_checkIntPointerOrNull(A)   0
#define Memento_setVerbose(v)              0
#define Memento_setIgnoreNewDelete(v)      0

#define Memento_tick()                     do {} while (0)
#define Memento_startLeaking()             do {} while (0)
#define Memento_stopLeaking()              do {} while (0)
#define Memento_fin()                      do {} while (0)
#define Memento_bt()                       do {} while (0)
#define Memento_sequence()                 (0)
#define Memento_squeezing()                (0)

#endif /* MEMENTO */

#ifdef __cplusplus
}
#endif

#endif /* MEMENTO_H */







mupdf-1.21.1-source/include/mupdf/pdf.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_H
#define MUPDF_PDF_H

#include "mupdf/fitz.h"

#ifdef __cplusplus
extern "C" {
#endif

#include "mupdf/pdf/object.h"
#include "mupdf/pdf/document.h"
#include "mupdf/pdf/parse.h"
#include "mupdf/pdf/xref.h"
#include "mupdf/pdf/crypt.h"

#include "mupdf/pdf/page.h"
#include "mupdf/pdf/resource.h"
#include "mupdf/pdf/cmap.h"
#include "mupdf/pdf/font.h"
#include "mupdf/pdf/interpret.h"

#include "mupdf/pdf/annot.h"
#include "mupdf/pdf/form.h"
#include "mupdf/pdf/event.h"
#include "mupdf/pdf/javascript.h"

#include "mupdf/pdf/clean.h"

#ifdef __cplusplus
}
#endif

#endif







mupdf-1.21.1-source/include/mupdf/pdf/annot.h

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_ANNOT_H
#define MUPDF_PDF_ANNOT_H

#include "mupdf/fitz/display-list.h"
#include "mupdf/fitz/stream.h"
#include "mupdf/fitz/structured-text.h"
#include "mupdf/pdf/object.h"
#include "mupdf/pdf/page.h"

typedef struct pdf_annot pdf_annot;

enum pdf_annot_type
{
	PDF_ANNOT_TEXT,
	PDF_ANNOT_LINK,
	PDF_ANNOT_FREE_TEXT,
	PDF_ANNOT_LINE,
	PDF_ANNOT_SQUARE,
	PDF_ANNOT_CIRCLE,
	PDF_ANNOT_POLYGON,
	PDF_ANNOT_POLY_LINE,
	PDF_ANNOT_HIGHLIGHT,
	PDF_ANNOT_UNDERLINE,
	PDF_ANNOT_SQUIGGLY,
	PDF_ANNOT_STRIKE_OUT,
	PDF_ANNOT_REDACT,
	PDF_ANNOT_STAMP,
	PDF_ANNOT_CARET,
	PDF_ANNOT_INK,
	PDF_ANNOT_POPUP,
	PDF_ANNOT_FILE_ATTACHMENT,
	PDF_ANNOT_SOUND,
	PDF_ANNOT_MOVIE,
	PDF_ANNOT_RICH_MEDIA,
	PDF_ANNOT_WIDGET,
	PDF_ANNOT_SCREEN,
	PDF_ANNOT_PRINTER_MARK,
	PDF_ANNOT_TRAP_NET,
	PDF_ANNOT_WATERMARK,
	PDF_ANNOT_3D,
	PDF_ANNOT_PROJECTION,
	PDF_ANNOT_UNKNOWN = -1
};

/*
	Map an annotation type to a (static) string.

	The returned string must not be freed by the caller.
*/
const char *pdf_string_from_annot_type(fz_context *ctx, enum pdf_annot_type type);

/*
	Map from a (non-NULL, case sensitive) string to an annotation
	type.
*/
enum pdf_annot_type pdf_annot_type_from_string(fz_context *ctx, const char *subtype);

enum
{
	PDF_ANNOT_IS_INVISIBLE = 1 << (1-1),
	PDF_ANNOT_IS_HIDDEN = 1 << (2-1),
	PDF_ANNOT_IS_PRINT = 1 << (3-1),
	PDF_ANNOT_IS_NO_ZOOM = 1 << (4-1),
	PDF_ANNOT_IS_NO_ROTATE = 1 << (5-1),
	PDF_ANNOT_IS_NO_VIEW = 1 << (6-1),
	PDF_ANNOT_IS_READ_ONLY = 1 << (7-1),
	PDF_ANNOT_IS_LOCKED = 1 << (8-1),
	PDF_ANNOT_IS_TOGGLE_NO_VIEW = 1 << (9-1),
	PDF_ANNOT_IS_LOCKED_CONTENTS = 1 << (10-1)
};

enum pdf_line_ending
{
	PDF_ANNOT_LE_NONE = 0,
	PDF_ANNOT_LE_SQUARE,
	PDF_ANNOT_LE_CIRCLE,
	PDF_ANNOT_LE_DIAMOND,
	PDF_ANNOT_LE_OPEN_ARROW,
	PDF_ANNOT_LE_CLOSED_ARROW,
	PDF_ANNOT_LE_BUTT,
	PDF_ANNOT_LE_R_OPEN_ARROW,
	PDF_ANNOT_LE_R_CLOSED_ARROW,
	PDF_ANNOT_LE_SLASH
};

enum
{
	PDF_ANNOT_Q_LEFT = 0,
	PDF_ANNOT_Q_CENTER = 1,
	PDF_ANNOT_Q_RIGHT = 2
};

/*
	Map from a PDF name specifying an annotation line ending
	to an enumerated line ending value.
*/
enum pdf_line_ending pdf_line_ending_from_name(fz_context *ctx, pdf_obj *end);

/*
	Map from a (non-NULL, case sensitive) C string specifying
	an annotation line ending to an enumerated line ending value.
*/
enum pdf_line_ending pdf_line_ending_from_string(fz_context *ctx, const char *end);

/*
	Map from an enumerated line ending to a pdf name object that
	specifies it.
*/
pdf_obj *pdf_name_from_line_ending(fz_context *ctx, enum pdf_line_ending end);

/*
	Map from an enumerated line ending to a C string that specifies
	it.

	The caller must not free the returned string.
*/
const char *pdf_string_from_line_ending(fz_context *ctx, enum pdf_line_ending end);

/*
	Increment the reference count for an annotation.

	Never throws exceptions. Returns the same pointer.
*/
pdf_annot *pdf_keep_annot(fz_context *ctx, pdf_annot *annot);

/*
	Drop the reference count for an annotation.

	When the reference count reaches zero, the annotation will
	be destroyed. Never throws exceptions.
*/
void pdf_drop_annot(fz_context *ctx, pdf_annot *annot);

/*
	Returns a borrowed reference to the first annotation on
	a page, or NULL if none.

	The caller should fz_keep this if it intends to hold the
	pointer. Unless it fz_keeps it, it must not fz_drop it.
*/
pdf_annot *pdf_first_annot(fz_context *ctx, pdf_page *page);

/*
	Returns a borrowed reference to the next annotation
	on a page, or NULL if none.

	The caller should fz_keep this if it intends to hold the
	pointer. Unless it fz_keeps it, it must not fz_drop it.
*/
pdf_annot *pdf_next_annot(fz_context *ctx, pdf_annot *annot);

/*
	Returns a borrowed reference to the object underlying
	an annotation.

	The caller should fz_keep this if it intends to hold the
	pointer. Unless it fz_keeps it, it must not fz_drop it.
*/
pdf_obj *pdf_annot_obj(fz_context *ctx, pdf_annot *annot);

/*
	Returns a borrowed reference to the page to which
	an annotation belongs.

	The caller should fz_keep this if it intends to hold the
	pointer. Unless it fz_keeps it, it must not fz_drop it.
*/
pdf_page *pdf_annot_page(fz_context *ctx, pdf_annot *annot);

/*
	Return the rectangle for an annotation on a page.
*/
fz_rect pdf_bound_annot(fz_context *ctx, pdf_annot *annot);

enum pdf_annot_type pdf_annot_type(fz_context *ctx, pdf_annot *annot);

/*
	Interpret an annotation and render it on a device.

	page: A page loaded by pdf_load_page.

	annot: an annotation.

	dev: Device used for rendering, obtained from fz_new_*_device.

	ctm: A transformation matrix applied to the objects on the page,
	e.g. to scale or rotate the page contents as desired.
*/
void pdf_run_annot(fz_context *ctx, pdf_annot *annot, fz_device *dev, fz_matrix ctm, fz_cookie *cookie);

/*
	Lookup needle in the nametree of the document given by which.

	The returned reference is borrowed, and should not be dropped,
	unless it is kept first.
*/
pdf_obj *pdf_lookup_name(fz_context *ctx, pdf_document *doc, pdf_obj *which, pdf_obj *needle);

/*
	Load a nametree, flattening it into a single dictionary.

	The caller is responsible for pdf_dropping the returned
	reference.
*/
pdf_obj *pdf_load_name_tree(fz_context *ctx, pdf_document *doc, pdf_obj *which);

/*
	Lookup needle in the given number tree.

	The returned reference is borrowed, and should not be dropped,
	unless it is kept first.
*/
pdf_obj *pdf_lookup_number(fz_context *ctx, pdf_obj *root, int needle);

/*
	Perform a depth first traversal of a tree.

	Start at tree, looking for children in the array named
	kid_name at each level.

	The arrive callback is called when we arrive at a node (i.e.
	before all the children are walked), and then the leave callback
	is called as we leave it (after all the children have been
	walked).

	names and values are (matching) null terminated arrays of
	names and values to be carried down the tree, to implement
	inheritance. NULL is a permissible value.
*/
void pdf_walk_tree(fz_context *ctx, pdf_obj *tree, pdf_obj *kid_name,
			void (*arrive)(fz_context *, pdf_obj *, void *, pdf_obj **),
			void (*leave)(fz_context *, pdf_obj *, void *),
			void *arg,
			pdf_obj **names,
			pdf_obj **values);

/*
	Resolve a link within a document.
*/
int pdf_resolve_link(fz_context *ctx, pdf_document *doc, const char *uri, float *xp, float *yp);
fz_link_dest pdf_resolve_link_dest(fz_context *ctx, pdf_document *doc, const char *uri);

/*
	Create a destination object given an internal link URI.
*/
pdf_obj *pdf_new_destination_from_link(fz_context *ctx, pdf_document *doc, const char *uri);

/*
	Create an action object given a link URI. The action will
	be a GoTo or URI action depending on whether the link URI
	specifies a document internal or external destination.
*/
pdf_obj *pdf_new_action_from_link(fz_context *ctx, pdf_document *doc, const char *uri);

/*
	Create a link URI string according to the Adobe specification
	"Parameters for Opening PDF files" from the Adobe Acrobat SDK,
	version 8.1, which can, at the time of writing, be found here:

	https://web.archive.org/web/20170921000830/http://www.adobe.com/content/dam/Adobe/en/devnet/acrobat/pdfs/pdf_open_parameters.pdf

	The resulting string must be freed by the caller.
*/
char *pdf_format_link_uri(fz_context *ctx, fz_link_dest dest);

/*
	Parse an internal link URI that uses the Adobe specification
	"parameters for opening PDF files".
*/
fz_link_dest pdf_parse_link_uri(fz_context *ctx, const char *uri);

/*
	Create transform to fit appearance stream to annotation Rect
*/
fz_matrix pdf_annot_transform(fz_context *ctx, pdf_annot *annot);

/*
	Create a new link object.
*/
fz_link *pdf_new_link(fz_context *ctx, pdf_page *page, fz_rect rect, const char *uri, pdf_obj *obj);

/*
	create a new annotation of the specified type on the
	specified page. The returned pdf_annot structure is owned by the
	page and does not need to be freed.
*/
pdf_annot *pdf_create_annot_raw(fz_context *ctx, pdf_page *page, enum pdf_annot_type type);

/*
	create a new link on the specified page. The returned fz_link
	structure is owned by the page and does not need to be freed.
*/
fz_link *pdf_create_link(fz_context *ctx, pdf_page *page, fz_rect bbox, const char *uri);

/*
	delete an existing link from the specified page.
*/
void pdf_delete_link(fz_context *ctx, pdf_page *page, fz_link *link);

/*
	create a new annotation of the specified type on the
	specified page. Populate it with sensible defaults per the type.

	Currently this returns a reference that the caller owns, and
	must drop when finished with it. Up until release 1.18, the
	returned reference was owned by the page and did not need to
	be freed.
*/
pdf_annot *pdf_create_annot(fz_context *ctx, pdf_page *page, enum pdf_annot_type type);

/*
	Delete an annoation from the page.

	This unlinks the annotation from the page structure and drops
	the pages reference to it. Any reference held by the caller
	will not be dropped automatically, so this can safely be used
	on a borrowed reference.
*/
void pdf_delete_annot(fz_context *ctx, pdf_page *page, pdf_annot *annot);

/*
	Edit the associated Popup annotation rectangle.

	Popup annotations are used to store the size and position of the
	popup box that is used to edit the contents of the markup annotation.
*/
void pdf_set_annot_popup(fz_context *ctx, pdf_annot *annot, fz_rect rect);
fz_rect pdf_annot_popup(fz_context *ctx, pdf_annot *annot);

/*
	Check to see if an annotation has an ink list.
*/
int pdf_annot_has_ink_list(fz_context *ctx, pdf_annot *annot);

/*
	Check to see if an annotation has quad points data.
*/
int pdf_annot_has_quad_points(fz_context *ctx, pdf_annot *annot);

/*
	Check to see if an annotation has vertex data.
*/
int pdf_annot_has_vertices(fz_context *ctx, pdf_annot *annot);

/*
	Check to see if an annotation has line data.
*/
int pdf_annot_has_line(fz_context *ctx, pdf_annot *annot);

/*
	Check to see if an annotation has an interior color.
*/
int pdf_annot_has_interior_color(fz_context *ctx, pdf_annot *annot);

/*
	Check to see if an annotation has line ending styles.
*/
int pdf_annot_has_line_ending_styles(fz_context *ctx, pdf_annot *annot);

/*
	Check to see if an annotation has an icon name.
*/
int pdf_annot_has_icon_name(fz_context *ctx, pdf_annot *annot);

/*
	Check to see if an annotation has an open action.
*/
int pdf_annot_has_open(fz_context *ctx, pdf_annot *annot);

/*
	Check to see if an annotation has author data.
*/
int pdf_annot_has_author(fz_context *ctx, pdf_annot *annot);

/*
	Retrieve the annotation flags.
*/
int pdf_annot_flags(fz_context *ctx, pdf_annot *annot);

/*
	Retrieve the annotation bounds in doc space.
*/
fz_rect pdf_annot_rect(fz_context *ctx, pdf_annot *annot);

/*
	Retrieve the annotation border line width in points.
*/
float pdf_annot_border(fz_context *ctx, pdf_annot *annot);

/*
	Retrieve the annotation opacity. (0 transparent, 1 solid).
*/
float pdf_annot_opacity(fz_context *ctx, pdf_annot *annot);

/*
	Retrieve the annotation color.

	n components, each between 0 and 1.
	n = 1 (grey), 3 (rgb) or 4 (cmyk).
*/
void pdf_annot_color(fz_context *ctx, pdf_annot *annot, int *n, float color[4]);

/*
	Retrieve the annotation interior color.

	n components, each between 0 and 1.
	n = 1 (grey), 3 (rgb) or 4 (cmyk).
*/
void pdf_annot_interior_color(fz_context *ctx, pdf_annot *annot, int *n, float color[4]);

/*
	Retrieve the annotation quadding (justification) to use.
		0 = Left-justified
		1 = Centered
		2 = Right-justified
*/
int pdf_annot_quadding(fz_context *ctx, pdf_annot *annot);

/*
	Retrieve the annotations text language (either from the
	annotation, or from the document).
*/
fz_text_language pdf_annot_language(fz_context *ctx, pdf_annot *annot);

/*
	How many quad points does an annotation have?
*/
int pdf_annot_quad_point_count(fz_context *ctx, pdf_annot *annot);

/*
	Get quadpoint i for an annotation.
*/
fz_quad pdf_annot_quad_point(fz_context *ctx, pdf_annot *annot, int i);

/*
	How many strokes in the ink list for an annotation?
*/
int pdf_annot_ink_list_count(fz_context *ctx, pdf_annot *annot);

/*
	How many vertexes in stroke i of the ink list for an annotation?
*/
int pdf_annot_ink_list_stroke_count(fz_context *ctx, pdf_annot *annot, int i);

/*
	Get vertex k from stroke i of the ink list for an annoation, in
	doc space.
*/
fz_point pdf_annot_ink_list_stroke_vertex(fz_context *ctx, pdf_annot *annot, int i, int k);

/*
	Set the flags for an annotation.
*/
void pdf_set_annot_flags(fz_context *ctx, pdf_annot *annot, int flags);

/*
	Set the stamp appearance stream to a custom image.
	Fits the image to the current Rect, and shrinks the Rect
	to fit the image aspect ratio.
*/
void pdf_set_annot_stamp_image(fz_context *ctx, pdf_annot *annot, fz_image *image);

/*
	Set the bounding box for an annotation, in doc space.
*/
void pdf_set_annot_rect(fz_context *ctx, pdf_annot *annot, fz_rect rect);

/*
	Set the border width for an annotation, in points.
*/
void pdf_set_annot_border(fz_context *ctx, pdf_annot *annot, float width);

/*
	Set the opacity for an annotation, between 0 (transparent) and 1
	(solid).
*/
void pdf_set_annot_opacity(fz_context *ctx, pdf_annot *annot, float opacity);

/*
	Set the annotation color.

	n components, each between 0 and 1.
	n = 1 (grey), 3 (rgb) or 4 (cmyk).
*/
void pdf_set_annot_color(fz_context *ctx, pdf_annot *annot, int n, const float *color);

/*
	Set the annotation interior color.

	n components, each between 0 and 1.
	n = 1 (grey), 3 (rgb) or 4 (cmyk).
*/
void pdf_set_annot_interior_color(fz_context *ctx, pdf_annot *annot, int n, const float *color);

/*
	Set the quadding (justification) to use for the annotation.
		0 = Left-justified
		1 = Centered
		2 = Right-justified
*/
void pdf_set_annot_quadding(fz_context *ctx, pdf_annot *annot, int q);

/*
	Set the language for the annotation.
*/
void pdf_set_annot_language(fz_context *ctx, pdf_annot *annot, fz_text_language lang);

/*
	Set the quad points for an annotation to those in the qv array
	of length n.
*/
void pdf_set_annot_quad_points(fz_context *ctx, pdf_annot *annot, int n, const fz_quad *qv);

/*
	Clear the quadpoint data for an annotation.
*/
void pdf_clear_annot_quad_points(fz_context *ctx, pdf_annot *annot);

/*
	Append a new quad point to the quad point data in an annotation.
*/
void pdf_add_annot_quad_point(fz_context *ctx, pdf_annot *annot, fz_quad quad);

/*
	Set the ink list for an annotation.

	n strokes. For 0 <= i < n, stroke i has count[i] points,
	The vertexes for all the strokes are packed into a single
	array, pointed to by v.
*/
void pdf_set_annot_ink_list(fz_context *ctx, pdf_annot *annot, int n, const int *count, const fz_point *v);

/*
	Clear the ink list for an annotation.
*/
void pdf_clear_annot_ink_list(fz_context *ctx, pdf_annot *annot);

/*
	Add a new stroke (initially empty) to the ink list for an
	annotation.
*/
void pdf_add_annot_ink_list_stroke(fz_context *ctx, pdf_annot *annot);

/*
	Add a new vertex to the last stroke in the ink list for an
	annotation.
*/
void pdf_add_annot_ink_list_stroke_vertex(fz_context *ctx, pdf_annot *annot, fz_point p);

/*
	Add a new stroke to the ink list for an annotation, and
	populate it with the n points from stroke[].
*/
void pdf_add_annot_ink_list(fz_context *ctx, pdf_annot *annot, int n, fz_point stroke[]);

/*

*/
void pdf_set_annot_icon_name(fz_context *ctx, pdf_annot *annot, const char *name);
void pdf_set_annot_is_open(fz_context *ctx, pdf_annot *annot, int is_open);

enum pdf_line_ending pdf_annot_line_start_style(fz_context *ctx, pdf_annot *annot);
enum pdf_line_ending pdf_annot_line_end_style(fz_context *ctx, pdf_annot *annot);
void pdf_annot_line_ending_styles(fz_context *ctx, pdf_annot *annot, enum pdf_line_ending *start_style, enum pdf_line_ending *end_style);
void pdf_set_annot_line_start_style(fz_context *ctx, pdf_annot *annot, enum pdf_line_ending s);
void pdf_set_annot_line_end_style(fz_context *ctx, pdf_annot *annot, enum pdf_line_ending e);
void pdf_set_annot_line_ending_styles(fz_context *ctx, pdf_annot *annot, enum pdf_line_ending start_style, enum pdf_line_ending end_style);

const char *pdf_annot_icon_name(fz_context *ctx, pdf_annot *annot);
int pdf_annot_is_open(fz_context *ctx, pdf_annot *annot);
int pdf_annot_is_standard_stamp(fz_context *ctx, pdf_annot *annot);

void pdf_annot_line(fz_context *ctx, pdf_annot *annot, fz_point *a, fz_point *b);
void pdf_set_annot_line(fz_context *ctx, pdf_annot *annot, fz_point a, fz_point b);

int pdf_annot_vertex_count(fz_context *ctx, pdf_annot *annot);
fz_point pdf_annot_vertex(fz_context *ctx, pdf_annot *annot, int i);

void pdf_set_annot_vertices(fz_context *ctx, pdf_annot *annot, int n, const fz_point *v);
void pdf_clear_annot_vertices(fz_context *ctx, pdf_annot *annot);
void pdf_add_annot_vertex(fz_context *ctx, pdf_annot *annot, fz_point p);
void pdf_set_annot_vertex(fz_context *ctx, pdf_annot *annot, int i, fz_point p);

const char *pdf_annot_contents(fz_context *ctx, pdf_annot *annot);
void pdf_set_annot_contents(fz_context *ctx, pdf_annot *annot, const char *text);

const char *pdf_annot_author(fz_context *ctx, pdf_annot *annot);
void pdf_set_annot_author(fz_context *ctx, pdf_annot *annot, const char *author);

int64_t pdf_annot_modification_date(fz_context *ctx, pdf_annot *annot);
void pdf_set_annot_modification_date(fz_context *ctx, pdf_annot *annot, int64_t time);
int64_t pdf_annot_creation_date(fz_context *ctx, pdf_annot *annot);
void pdf_set_annot_creation_date(fz_context *ctx, pdf_annot *annot, int64_t time);

void pdf_parse_default_appearance(fz_context *ctx, const char *da, const char **font, float *size, int *n, float color[4]);
void pdf_print_default_appearance(fz_context *ctx, char *buf, int nbuf, const char *font, float size, int n, const float *color);
void pdf_annot_default_appearance(fz_context *ctx, pdf_annot *annot, const char **font, float *size, int *n, float color[4]);
void pdf_set_annot_default_appearance(fz_context *ctx, pdf_annot *annot, const char *font, float size, int n, const float *color);

void pdf_annot_request_resynthesis(fz_context *ctx, pdf_annot *annot);
int pdf_annot_needs_resynthesis(fz_context *ctx, pdf_annot *annot);
void pdf_set_annot_resynthesised(fz_context *ctx, pdf_annot *annot);
void pdf_dirty_annot(fz_context *ctx, pdf_annot *annot);

int pdf_annot_field_flags(fz_context *ctx, pdf_annot *annot);
const char *pdf_annot_field_value(fz_context *ctx, pdf_annot *annot);
const char *pdf_annot_field_label(fz_context *ctx, pdf_annot *widget);

int pdf_set_annot_field_value(fz_context *ctx, pdf_document *doc, pdf_annot *widget, const char *text, int ignore_trigger_events);

/*
	Recreate the appearance stream for an annotation, if necessary.
*/
fz_text *pdf_layout_fit_text(fz_context *ctx, fz_font *font, fz_text_language lang, const char *str, fz_rect bounds);

/*
	Start/Stop using the annotation-local xref. This allows us to
	generate appearance streams that don't actually hit the underlying
	document.
*/
void pdf_annot_push_local_xref(fz_context *ctx, pdf_annot *annot);
void pdf_annot_pop_local_xref(fz_context *ctx, pdf_annot *annot);
void pdf_annot_ensure_local_xref(fz_context *ctx, pdf_annot *annot);
void pdf_annot_pop_and_discard_local_xref(fz_context *ctx, pdf_annot *annot);

/*
	Regenerate any appearance streams that are out of date and check for
	cases where a different appearance stream should be selected because of
	state changes.

	Note that a call to pdf_pass_event for one page may lead to changes on
	any other, so an app should call pdf_update_annot for every annotation
	it currently displays. Also it is important that the pdf_annot object
	is the one used to last render the annotation. If instead the app were
	to drop the page or annotations and reload them then a call to
	pdf_update_annot would not reliably be able to report all changed
	annotations.

	Returns true if the annotation appearance has changed since the last time
	pdf_update_annot was called or the annotation was first loaded.
*/
int pdf_update_annot(fz_context *ctx, pdf_annot *annot);

/*
	Recalculate form fields if necessary.

	Loop through all annotations on the page and update them. Return true
	if any of them were changed (by either event or javascript actions, or
	by annotation editing) and need re-rendering.

	If you need more granularity, loop through the annotations and call
	pdf_update_annot for each one to detect changes on a per-annotation
	basis.
*/
int pdf_update_page(fz_context *ctx, pdf_page *page);

/*
	Update internal state appropriate for editing this field. When editing
	is true, updating the text of the text widget will not have any
	side-effects such as changing other widgets or running javascript.
	This state is intended for the period when a text widget is having
	characters typed into it. The state should be reverted at the end of
	the edit sequence and the text newly updated.
*/
void pdf_set_widget_editing_state(fz_context *ctx, pdf_annot *widget, int editing);

int pdf_get_widget_editing_state(fz_context *ctx, pdf_annot *widget);

/*
	Toggle the state of a specified annotation. Applies only to check-box
	and radio-button widgets.
*/
int pdf_toggle_widget(fz_context *ctx, pdf_annot *widget);

fz_display_list *pdf_new_display_list_from_annot(fz_context *ctx, pdf_annot *annot);

/*
	Render an annotation suitable for blending on top of the opaque
	pixmap returned by fz_new_pixmap_from_page_contents.
*/
fz_pixmap *pdf_new_pixmap_from_annot(fz_context *ctx, pdf_annot *annot, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha);
fz_stext_page *pdf_new_stext_page_from_annot(fz_context *ctx, pdf_annot *annot, const fz_stext_options *options);

fz_layout_block *pdf_layout_text_widget(fz_context *ctx, pdf_annot *annot);

typedef struct pdf_embedded_file_params pdf_embedded_file_params;

/*
	Parameters for and embedded file. Obtained through
	pdf_get_embedded_file_params(). The creation and
	modification date fields are < 0 if unknown.
*/
struct pdf_embedded_file_params {
	const char *filename;
	const char *mimetype;
	int size;
	int64_t created;
	int64_t modified;
};

/*
	Check if pdf object is a file specification.
*/
int pdf_is_embedded_file(fz_context *ctx, pdf_obj *fs);

/*
	Add an embedded file to the document. This can later
	be passed e.g. to pdf_annot_set_filespec(). If unknown,
	supply NULL for MIME type and -1 for the date arguments.
	If a checksum is added it can later be verified by calling
	pdf_verify_embedded_file_checksum().
*/
pdf_obj *pdf_add_embedded_file(fz_context *ctx, pdf_document *doc, const char *filename, const char *mimetype, fz_buffer *contents, int64_t created, int64_t modifed, int add_checksum);

/*
	Obtain parameters for embedded file: name, size,
	creation and modification dates cnad MIME type.
*/
void pdf_get_embedded_file_params(fz_context *ctx, pdf_obj *fs, pdf_embedded_file_params *out);

/*
	Load embedded file contents in a buffer which
	needs to be dropped by the called after use.
*/
fz_buffer *pdf_load_embedded_file_contents(fz_context *ctx, pdf_obj *fs);

/*
	Verifies the embedded file checksum. Returns 1
	if the verifiction is successful or there is no
	checksum to be verified, or 0 if verification fails.
*/
int pdf_verify_embedded_file_checksum(fz_context *ctx, pdf_obj *fs);

char *pdf_parse_link_dest(fz_context *ctx, pdf_document *doc, pdf_obj *obj);
char *pdf_parse_link_action(fz_context *ctx, pdf_document *doc, pdf_obj *obj, int pagenum);
pdf_obj *pdf_lookup_dest(fz_context *ctx, pdf_document *doc, pdf_obj *needle);
fz_link *pdf_load_link_annots(fz_context *ctx, pdf_document *, pdf_page *, pdf_obj *annots, int pagenum, fz_matrix page_ctm);

void pdf_annot_MK_BG(fz_context *ctx, pdf_annot *annot, int *n, float color[4]);
void pdf_annot_MK_BC(fz_context *ctx, pdf_annot *annot, int *n, float color[4]);
int pdf_annot_MK_BG_rgb(fz_context *ctx, pdf_annot *annot, float rgb[3]);
int pdf_annot_MK_BC_rgb(fz_context *ctx, pdf_annot *annot, float rgb[3]);

pdf_obj *pdf_annot_ap(fz_context *ctx, pdf_annot *annot);

int pdf_annot_active(fz_context *ctx, pdf_annot *annot);
void pdf_set_annot_active(fz_context *ctx, pdf_annot *annot, int active);
int pdf_annot_hot(fz_context *ctx, pdf_annot *annot);
void pdf_set_annot_hot(fz_context *ctx, pdf_annot *annot, int hot);

void pdf_set_annot_appearance(fz_context *ctx, pdf_annot *annot, const char *appearance, const char *state, fz_matrix ctm, fz_rect bbox, pdf_obj *res, fz_buffer *contents);
void pdf_set_annot_appearance_from_display_list(fz_context *ctx, pdf_annot *annot, const char *appearance, const char *state, fz_matrix ctm, fz_display_list *list);

/*
	Check to see if an annotation has a file specification.
*/
int pdf_annot_has_filespec(fz_context *ctx, pdf_annot *annot);

/*
	Retrieve the file specification for the given annotation.
*/
pdf_obj *pdf_annot_filespec(fz_context *ctx, pdf_annot *annot);

/*
	Set the annotation file specification.
*/
void pdf_set_annot_filespec(fz_context *ctx, pdf_annot *annot, pdf_obj *obj);

#endif







mupdf-1.21.1-source/include/mupdf/pdf/clean.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_CLEAN_H
#define MUPDF_PDF_CLEAN_H

#include "mupdf/pdf/document.h"

/*
	Read infile, and write selected pages to outfile with the given options.
*/
void pdf_clean_file(fz_context *ctx, char *infile, char *outfile, char *password, pdf_write_options *opts, int retainlen, char *retainlist[]);

#endif







mupdf-1.21.1-source/include/mupdf/pdf/cmap.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_CMAP_H
#define MUPDF_PDF_CMAP_H

#include "mupdf/fitz/store.h"
#include "mupdf/pdf/document.h"

#define PDF_MRANGE_CAP 8

typedef struct
{
	unsigned short low, high, out;
} pdf_range;

typedef struct
{
	unsigned int low, high, out;
} pdf_xrange;

typedef struct
{
	unsigned int low, out;
} pdf_mrange;

typedef struct cmap_splay cmap_splay;

typedef struct pdf_cmap
{
	fz_storable storable;
	char cmap_name[32];

	char usecmap_name[32];
	struct pdf_cmap *usecmap;

	int wmode;

	int codespace_len;
	struct
	{
		int n;
		unsigned int low;
		unsigned int high;
	} codespace[40];

	int rlen, rcap;
	pdf_range *ranges;

	int xlen, xcap;
	pdf_xrange *xranges;

	int mlen, mcap;
	pdf_mrange *mranges;

	int dlen, dcap;
	int *dict;

	int tlen, tcap, ttop;
	cmap_splay *tree;
} pdf_cmap;

pdf_cmap *pdf_new_cmap(fz_context *ctx);
pdf_cmap *pdf_keep_cmap(fz_context *ctx, pdf_cmap *cmap);
void pdf_drop_cmap(fz_context *ctx, pdf_cmap *cmap);
void pdf_drop_cmap_imp(fz_context *ctx, fz_storable *cmap);
size_t pdf_cmap_size(fz_context *ctx, pdf_cmap *cmap);

int pdf_cmap_wmode(fz_context *ctx, pdf_cmap *cmap);
void pdf_set_cmap_wmode(fz_context *ctx, pdf_cmap *cmap, int wmode);
void pdf_set_usecmap(fz_context *ctx, pdf_cmap *cmap, pdf_cmap *usecmap);

/*
	Add a codespacerange section.
	These ranges are used by pdf_decode_cmap to decode
	multi-byte encoded strings.
*/
void pdf_add_codespace(fz_context *ctx, pdf_cmap *cmap, unsigned int low, unsigned int high, size_t n);

/*
	Add a range of contiguous one-to-one mappings (ie 1..5 maps to 21..25)
*/
void pdf_map_range_to_range(fz_context *ctx, pdf_cmap *cmap, unsigned int srclo, unsigned int srchi, int dstlo);

/*
	Add a single one-to-many mapping.
*/
void pdf_map_one_to_many(fz_context *ctx, pdf_cmap *cmap, unsigned int one, int *many, size_t len);
void pdf_sort_cmap(fz_context *ctx, pdf_cmap *cmap);

/*
	Lookup the mapping of a codepoint.
*/
int pdf_lookup_cmap(pdf_cmap *cmap, unsigned int cpt);
int pdf_lookup_cmap_full(pdf_cmap *cmap, unsigned int cpt, int *out);

/*
	Use the codespace ranges to extract a codepoint from a
	multi-byte encoded string.
*/
int pdf_decode_cmap(pdf_cmap *cmap, unsigned char *s, unsigned char *e, unsigned int *cpt);

/*
	Create an Identity-* CMap (for both 1 and 2-byte encodings)
*/
pdf_cmap *pdf_new_identity_cmap(fz_context *ctx, int wmode, int bytes);
pdf_cmap *pdf_load_cmap(fz_context *ctx, fz_stream *file);

/*
	Load predefined CMap from system.
*/
pdf_cmap *pdf_load_system_cmap(fz_context *ctx, const char *name);

/*
	Load built-in CMap resource.
*/
pdf_cmap *pdf_load_builtin_cmap(fz_context *ctx, const char *name);

/*
	Load CMap stream in PDF file
*/
pdf_cmap *pdf_load_embedded_cmap(fz_context *ctx, pdf_document *doc, pdf_obj *ref);

#endif







mupdf-1.21.1-source/include/mupdf/pdf/crypt.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_CRYPT_H
#define MUPDF_PDF_CRYPT_H

#include "mupdf/pdf/document.h"
#include "mupdf/pdf/object.h"

enum
{
	PDF_ENCRYPT_KEEP,
	PDF_ENCRYPT_NONE,
	PDF_ENCRYPT_RC4_40,
	PDF_ENCRYPT_RC4_128,
	PDF_ENCRYPT_AES_128,
	PDF_ENCRYPT_AES_256,
	PDF_ENCRYPT_UNKNOWN
};

/*
	Create crypt object for decrypting strings and streams
	given the Encryption and ID objects.
*/
pdf_crypt *pdf_new_crypt(fz_context *ctx, pdf_obj *enc, pdf_obj *id);
pdf_crypt *pdf_new_encrypt(fz_context *ctx, const char *opwd_utf8, const char *upwd_utf8, pdf_obj *id, int permissions, int algorithm);
void pdf_drop_crypt(fz_context *ctx, pdf_crypt *crypt);

void pdf_crypt_obj(fz_context *ctx, pdf_crypt *crypt, pdf_obj *obj, int num, int gen);
fz_stream *pdf_open_crypt(fz_context *ctx, fz_stream *chain, pdf_crypt *crypt, int num, int gen);
fz_stream *pdf_open_crypt_with_filter(fz_context *ctx, fz_stream *chain, pdf_crypt *crypt, pdf_obj *name, int num, int gen);

int pdf_crypt_version(fz_context *ctx, pdf_crypt *crypt);
int pdf_crypt_revision(fz_context *ctx, pdf_crypt *crypt);
char *pdf_crypt_method(fz_context *ctx, pdf_crypt *crypt);
int pdf_crypt_length(fz_context *ctx, pdf_crypt *crypt);
int pdf_crypt_permissions(fz_context *ctx, pdf_crypt *crypt);
int pdf_crypt_encrypt_metadata(fz_context *ctx, pdf_crypt *crypt);
unsigned char *pdf_crypt_owner_password(fz_context *ctx, pdf_crypt *crypt);
unsigned char *pdf_crypt_user_password(fz_context *ctx, pdf_crypt *crypt);
unsigned char *pdf_crypt_owner_encryption(fz_context *ctx, pdf_crypt *crypt);
unsigned char *pdf_crypt_user_encryption(fz_context *ctx, pdf_crypt *crypt);
unsigned char *pdf_crypt_permissions_encryption(fz_context *ctx, pdf_crypt *crypt);
unsigned char *pdf_crypt_key(fz_context *ctx, pdf_crypt *crypt);

void pdf_print_crypt(fz_context *ctx, fz_output *out, pdf_crypt *crypt);

void pdf_write_digest(fz_context *ctx, fz_output *out, pdf_obj *byte_range, pdf_obj *field, size_t digest_offset, size_t digest_length, pdf_pkcs7_signer *signer);

/*
	User access permissions from PDF reference.
*/
enum
{
	PDF_PERM_PRINT = 1 << 2,
	PDF_PERM_MODIFY = 1 << 3,
	PDF_PERM_COPY = 1 << 4,
	PDF_PERM_ANNOTATE = 1 << 5,
	PDF_PERM_FORM = 1 << 8,
	PDF_PERM_ACCESSIBILITY = 1 << 9, /* deprecated in pdf 2.0 (this permission is always granted) */
	PDF_PERM_ASSEMBLE = 1 << 10,
	PDF_PERM_PRINT_HQ = 1 << 11,
};

int pdf_document_permissions(fz_context *ctx, pdf_document *doc);

int pdf_signature_byte_range(fz_context *ctx, pdf_document *doc, pdf_obj *signature, fz_range *byte_range);

/*
	retrieve an fz_stream to read the bytes hashed for the signature
*/
fz_stream *pdf_signature_hash_bytes(fz_context *ctx, pdf_document *doc, pdf_obj *signature);

int pdf_signature_incremental_change_since_signing(fz_context *ctx, pdf_document *doc, pdf_obj *signature);

/*
	Retrieve the contents of a signature as a counted allocated
	block that must be freed by the caller.
*/
size_t pdf_signature_contents(fz_context *ctx, pdf_document *doc, pdf_obj *signature, char **contents);

void pdf_encrypt_data(fz_context *ctx, pdf_crypt *crypt, int num, int gen, void (*fmt_str_out)(fz_context *, void *, const unsigned char *, size_t), void *arg, const unsigned char *s, size_t n);

size_t pdf_encrypted_len(fz_context *ctx, pdf_crypt *crypt, int num, int gen, size_t len);

#endif







mupdf-1.21.1-source/include/mupdf/pdf/document.h

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_DOCUMENT_H
#define MUPDF_PDF_DOCUMENT_H

#include "mupdf/fitz/export.h"
#include "mupdf/fitz/document.h"
#include "mupdf/fitz/hash.h"
#include "mupdf/fitz/stream.h"
#include "mupdf/fitz/xml.h"
#include "mupdf/pdf/object.h"

typedef struct pdf_xref pdf_xref;
typedef struct pdf_ocg_descriptor pdf_ocg_descriptor;

typedef struct pdf_page pdf_page;
typedef struct pdf_annot pdf_annot;
typedef struct pdf_js pdf_js;
typedef struct pdf_document pdf_document;

enum
{
	PDF_LEXBUF_SMALL = 256,
	PDF_LEXBUF_LARGE = 65536
};

typedef struct
{
	size_t size;
	size_t base_size;
	size_t len;
	int64_t i;
	float f;
	char *scratch;
	char buffer[PDF_LEXBUF_SMALL];
} pdf_lexbuf;

typedef struct
{
	pdf_lexbuf base;
	char buffer[PDF_LEXBUF_LARGE - PDF_LEXBUF_SMALL];
} pdf_lexbuf_large;

/*
	Document event structures are mostly opaque to the app. Only the type
	is visible to the app.
*/
typedef struct pdf_doc_event pdf_doc_event;

/*
	the type of function via which the app receives
	document events.
*/
typedef void (pdf_doc_event_cb)(fz_context *ctx, pdf_document *doc, pdf_doc_event *evt, void *data);

/*
	the type of function via which the app frees
	the data provided to the event callback pdf_doc_event_cb.
*/
typedef void (pdf_free_doc_event_data_cb)(fz_context *ctx, void *data);

typedef struct pdf_js_console pdf_js_console;

/*
	Callback called when the console is dropped because it
	is being replaced or the javascript is being disabled
	by a call to pdf_disable_js().
*/
typedef void (pdf_js_console_drop_cb)(pdf_js_console *console, void *user);

/*
	Callback signalling that a piece of javascript is asking
	the javascript console to be displayed.
*/
typedef void (pdf_js_console_show_cb)(void *user);

/*
	Callback signalling that a piece of javascript is asking
	the javascript console to be hidden.
*/
typedef void (pdf_js_console_hide_cb)(void *user);

/*
	Callback signalling that a piece of javascript is asking
	the javascript console to remove all its contents.
*/
typedef void (pdf_js_console_clear_cb)(void *user);

/*
	Callback signalling that a piece of javascript is appending
	the given message to the javascript console contents.
*/
typedef void (pdf_js_console_write_cb)(void *user, const char *msg);

/*
	The callback functions relating to a javascript console.
*/
typedef struct pdf_js_console {
	pdf_js_console_drop_cb *drop;
	pdf_js_console_show_cb *show;
	pdf_js_console_hide_cb *hide;
	pdf_js_console_clear_cb *clear;
	pdf_js_console_write_cb *write;
} pdf_js_console;

/*
	Retrieve the currently set javascript console, or NULL
	if none is set.
*/
pdf_js_console *pdf_js_get_console(fz_context *ctx, pdf_document *doc);

/*
	Set a new javascript console.

	console: A set of callback functions informing about
	what pieces of executed js is trying to do
	to the js console. The caller transfers ownership of
	console when calling pdf_js_set_console(). Once it and
	the corresponding user pointer are no longer needed
	console->drop() will be called passing both the console
	and the user pointer.

	user: Opaque data that will be passed unchanged to all
	js console callbacks when called. The caller ensures
	that this is valid until either the js console is
	replaced by calling pdf_js_set_console() again with a
	new console, or pdf_disable_js() is called. In either
	case the caller to ensures that the user data is freed.
*/
void pdf_js_set_console(fz_context *ctx, pdf_document *doc, pdf_js_console *console, void *user);

/*
	Open a PDF document.

	Open a PDF document by reading its cross reference table, so
	MuPDF can locate PDF objects inside the file. Upon an broken
	cross reference table or other parse errors MuPDF will restart
	parsing the file from the beginning to try to rebuild a
	(hopefully correct) cross reference table to allow further
	processing of the file.

	The returned pdf_document should be used when calling most
	other PDF functions. Note that it wraps the context, so those
	functions implicitly get access to the global state in
	context.

	filename: a path to a file as it would be given to open(2).
*/
pdf_document *pdf_open_document(fz_context *ctx, const char *filename);

/*
	Opens a PDF document.

	Same as pdf_open_document, but takes a stream instead of a
	filename to locate the PDF document to open. Increments the
	reference count of the stream. See fz_open_file,
	fz_open_file_w or fz_open_fd for opening a stream, and
	fz_drop_stream for closing an open stream.
*/
pdf_document *pdf_open_document_with_stream(fz_context *ctx, fz_stream *file);

/*
	Closes and frees an opened PDF document.

	The resource store in the context associated with pdf_document
	is emptied.
*/
void pdf_drop_document(fz_context *ctx, pdf_document *doc);

pdf_document *pdf_keep_document(fz_context *ctx, pdf_document *doc);

/*
	down-cast a fz_document to a pdf_document.
	Returns NULL if underlying document is not PDF
*/
pdf_document *pdf_specifics(fz_context *ctx, fz_document *doc);

/*
	Down-cast generic fitz objects into pdf specific variants.
	Returns NULL if the objects are not from a PDF document.
*/
pdf_document *pdf_document_from_fz_document(fz_context *ctx, fz_document *ptr);
pdf_page *pdf_page_from_fz_page(fz_context *ctx, fz_page *ptr);

int pdf_needs_password(fz_context *ctx, pdf_document *doc);

/*
	Attempt to authenticate a
	password.

	Returns 0 for failure, non-zero for success.

	In the non-zero case:
		bit 0 set => no password required
		bit 1 set => user password authenticated
		bit 2 set => owner password authenticated
*/
int pdf_authenticate_password(fz_context *ctx, pdf_document *doc, const char *pw);

int pdf_has_permission(fz_context *ctx, pdf_document *doc, fz_permission p);
int pdf_lookup_metadata(fz_context *ctx, pdf_document *doc, const char *key, char *ptr, int size);

fz_outline *pdf_load_outline(fz_context *ctx, pdf_document *doc);

fz_outline_iterator *pdf_new_outline_iterator(fz_context *ctx, pdf_document *doc);

void pdf_invalidate_xfa(fz_context *ctx, pdf_document *doc);

/*
	Get the number of layer configurations defined in this document.

	doc: The document in question.
*/
int pdf_count_layer_configs(fz_context *ctx, pdf_document *doc);

/*
	Configure visibility of individual layers in this document.
*/
int pdf_count_layers(fz_context *ctx, pdf_document *doc);
const char *pdf_layer_name(fz_context *ctx, pdf_document *doc, int layer);
int pdf_layer_is_enabled(fz_context *ctx, pdf_document *doc, int layer);
void pdf_enable_layer(fz_context *ctx, pdf_document *doc, int layer, int enabled);

typedef struct
{
	const char *name;
	const char *creator;
} pdf_layer_config;

/*
	Fetch the name (and optionally creator) of the given layer config.

	doc: The document in question.

	config_num: A value in the 0..n-1 range, where n is the
	value returned from pdf_count_layer_configs.

	info: Pointer to structure to fill in. Pointers within
	this structure may be set to NULL if no information is
	available.
*/
void pdf_layer_config_info(fz_context *ctx, pdf_document *doc, int config_num, pdf_layer_config *info);

/*
	Set the current configuration.
	This updates the visibility of the optional content groups
	within the document.

	doc: The document in question.

	config_num: A value in the 0..n-1 range, where n is the
	value returned from pdf_count_layer_configs.
*/
void pdf_select_layer_config(fz_context *ctx, pdf_document *doc, int config_num);

/*
	Returns the number of entries in the 'UI' for this layer configuration.

	doc: The document in question.
*/
int pdf_count_layer_config_ui(fz_context *ctx, pdf_document *doc);

/*
	Select a checkbox/radiobox within the 'UI' for this layer
	configuration.

	Selecting a UI entry that is a radiobox may disable
	other UI entries.

	doc: The document in question.

	ui: A value in the 0..m-1 range, where m is the value
	returned by pdf_count_layer_config_ui.
*/
void pdf_select_layer_config_ui(fz_context *ctx, pdf_document *doc, int ui);

/*
	Select a checkbox/radiobox within the 'UI' for this layer configuration.

	doc: The document in question.

	ui: A value in the 0..m-1 range, where m is the value
	returned by pdf_count_layer_config_ui.
*/
void pdf_deselect_layer_config_ui(fz_context *ctx, pdf_document *doc, int ui);

/*
	Toggle a checkbox/radiobox within the 'UI' for this layer configuration.

	Toggling a UI entry that is a radiobox may disable
	other UI entries.

	doc: The document in question.

	ui: A value in the 0..m-1 range, where m is the value
	returned by pdf_count_layer_config_ui.
*/
void pdf_toggle_layer_config_ui(fz_context *ctx, pdf_document *doc, int ui);

typedef enum
{
	PDF_LAYER_UI_LABEL = 0,
	PDF_LAYER_UI_CHECKBOX = 1,
	PDF_LAYER_UI_RADIOBOX = 2
} pdf_layer_config_ui_type;

typedef struct
{
	const char *text;
	int depth;
	pdf_layer_config_ui_type type;
	int selected;
	int locked;
} pdf_layer_config_ui;

/*
	Get the info for a given entry in the layer config ui.

	doc: The document in question.

	ui: A value in the 0..m-1 range, where m is the value
	returned by pdf_count_layer_config_ui.

	info: Pointer to a structure to fill in with information
	about the requested ui entry.
*/
void pdf_layer_config_ui_info(fz_context *ctx, pdf_document *doc, int ui, pdf_layer_config_ui *info);

/*
	Write the current layer config back into the document as the default state.
*/
void pdf_set_layer_config_as_default(fz_context *ctx, pdf_document *doc);

/*
	Determine whether changes have been made since the
	document was opened or last saved.
*/
int pdf_has_unsaved_changes(fz_context *ctx, pdf_document *doc);

/*
	Determine if this PDF has been repaired since opening.
*/
int pdf_was_repaired(fz_context *ctx, pdf_document *doc);

/* Object that can perform the cryptographic operation necessary for document signing */
typedef struct pdf_pkcs7_signer pdf_pkcs7_signer;

/* Unsaved signature fields */
typedef struct pdf_unsaved_sig
{
	pdf_obj *field;
	size_t byte_range_start;
	size_t byte_range_end;
	size_t contents_start;
	size_t contents_end;
	pdf_pkcs7_signer *signer;
	struct pdf_unsaved_sig *next;
} pdf_unsaved_sig;

typedef struct
{
	int page;
	int object;
} pdf_rev_page_map;

typedef struct
{
	int number; /* Page object number */
	int64_t offset; /* Offset of page object */
	int64_t index; /* Index into shared hint_shared_ref */
} pdf_hint_page;

typedef struct
{
	int number; /* Object number of first object */
	int64_t offset; /* Offset of first object */
} pdf_hint_shared;

struct pdf_document
{
	fz_document super;

	fz_stream *file;

	int version;
	int64_t startxref;
	int64_t file_size;
	pdf_crypt *crypt;
	pdf_ocg_descriptor *ocg;
	fz_colorspace *oi;

	int max_xref_len;
	int num_xref_sections;
	int saved_num_xref_sections;
	int num_incremental_sections;
	int xref_base;
	int disallow_new_increments;

	/* The local_xref is only active, if local_xref_nesting >= 0 */
	pdf_xref *local_xref;
	int local_xref_nesting;

	pdf_xref *xref_sections;
	pdf_xref *saved_xref_sections;
	int *xref_index;
	int save_in_progress;
	int has_xref_streams;
	int has_old_style_xrefs;
	int has_linearization_object;

	int page_map_nesting;
	int map_page_count;
	pdf_rev_page_map *rev_page_map;
	int *fwd_page_map;

	int repair_attempted;
	int repair_in_progress;

	/* State indicating which file parsing method we are using */
	int file_reading_linearly;
	int64_t file_length;

	int linear_page_count;
	pdf_obj *linear_obj; /* Linearized object (if used) */
	pdf_obj **linear_page_refs; /* Page objects for linear loading */
	int linear_page1_obj_num;

	/* The state for the pdf_progressive_advance parser */
	int64_t linear_pos;
	int linear_page_num;

	int hint_object_offset;
	int hint_object_length;
	int hints_loaded; /* Set to 1 after the hints loading has completed,
			   * whether successful or not! */
	/* Page n references shared object references:
	 *   hint_shared_ref[i]
	 * where
	 *      i = s to e-1
	 *	s = hint_page[n]->index
	 *	e = hint_page[n+1]->index
	 * Shared object reference r accesses objects:
	 *   rs to re-1
	 * where
	 *   rs = hint_shared[r]->number
	 *   re = hint_shared[r]->count + rs
	 * These are guaranteed to lie within the region starting at
	 * hint_shared[r]->offset of length hint_shared[r]->length
	 */
	pdf_hint_page *hint_page;
	int *hint_shared_ref;
	pdf_hint_shared *hint_shared;
	int hint_obj_offsets_max;
	int64_t *hint_obj_offsets;

	int resources_localised;

	pdf_lexbuf_large lexbuf;

	pdf_js *js;

	int recalculate;
	int redacted;
	int resynth_required;

	pdf_doc_event_cb *event_cb;
	pdf_free_doc_event_data_cb *free_event_data_cb;
	void *event_cb_data;

	int num_type3_fonts;
	int max_type3_fonts;
	fz_font **type3_fonts;
	int type3_lock;

	struct {
		fz_hash_table *fonts;
	} resources;

	int orphans_max;
	int orphans_count;
	pdf_obj **orphans;

	fz_xml_doc *xfa;

	pdf_journal *journal;
};

pdf_document *pdf_create_document(fz_context *ctx);

typedef struct pdf_graft_map pdf_graft_map;

/*
	Return a deep copied object equivalent to the
	supplied object, suitable for use within the given document.

	dst: The document in which the returned object is to be used.

	obj: The object deep copy.

	Note: If grafting multiple objects, you should use a pdf_graft_map
	to avoid potential duplication of target objects.
*/
pdf_obj *pdf_graft_object(fz_context *ctx, pdf_document *dst, pdf_obj *obj);

/*
	Prepare a graft map object to allow objects
	to be deep copied from one document to the given one, avoiding
	problems with duplicated child objects.

	dst: The document to copy objects to.

	Note: all the source objects must come from the same document.
*/
pdf_graft_map *pdf_new_graft_map(fz_context *ctx, pdf_document *dst);

pdf_graft_map *pdf_keep_graft_map(fz_context *ctx, pdf_graft_map *map);
void pdf_drop_graft_map(fz_context *ctx, pdf_graft_map *map);

/*
	Return a deep copied object equivalent
	to the supplied object, suitable for use within the target
	document of the map.

	map: A map targeted at the document in which the returned
	object is to be used.

	obj: The object to be copied.

	Note: Copying multiple objects via the same graft map ensures
	that any shared children are not copied more than once.
*/
pdf_obj *pdf_graft_mapped_object(fz_context *ctx, pdf_graft_map *map, pdf_obj *obj);

/*
	Graft a page (and its resources) from the src document to the
	destination document of the graft. This involves a deep copy
	of the objects in question.

	map: A map targetted at the document into which the page should
	be inserted.

	page_to: The position within the destination document at which
	the page should be inserted (pages numbered from 0, with -1
	meaning "at the end").

	src: The document from which the page should be copied.

	page_from: The page number which should be copied from the src
	document (pages numbered from 0, with -1 meaning "at the end").
*/
void pdf_graft_page(fz_context *ctx, pdf_document *dst, int page_to, pdf_document *src, int page_from);
void pdf_graft_mapped_page(fz_context *ctx, pdf_graft_map *map, int page_to, pdf_document *src, int page_from);

/*
	Create a device that will record the
	graphical operations given to it into a sequence of
	pdf operations, together with a set of resources. This
	sequence/set pair can then be used as the basis for
	adding a page to the document (see pdf_add_page).
	Returns a kept reference.

	doc: The document for which these are intended.

	mediabox: The bbox for the created page.

	presources: Pointer to a place to put the created
	resources dictionary.

	pcontents: Pointer to a place to put the created
	contents buffer.
*/
fz_device *pdf_page_write(fz_context *ctx, pdf_document *doc, fz_rect mediabox, pdf_obj **presources, fz_buffer **pcontents);

/*
	Create a pdf device. Rendering to the device creates
	new pdf content. WARNING: this device is work in progress. It doesn't
	currently support all rendering cases.

	Note that contents must be a stream (dictionary) to be updated (or
	a reference to a stream). Callers should take care to ensure that it
	is not an array, and that is it not shared with other objects/pages.
*/
fz_device *pdf_new_pdf_device(fz_context *ctx, pdf_document *doc, fz_matrix topctm, pdf_obj *resources, fz_buffer *contents);

/*
	Create a pdf_obj within a document that
	represents a page, from a previously created resources
	dictionary and page content stream. This should then be
	inserted into the document using pdf_insert_page.

	After this call the page exists within the document
	structure, but is not actually ever displayed as it is
	not linked into the PDF page tree.

	doc: The document to which to add the page.

	mediabox: The mediabox for the page (should be identical
	to that used when creating the resources/contents).

	rotate: 0, 90, 180 or 270. The rotation to use for the
	page.

	resources: The resources dictionary for the new page
	(typically created by pdf_page_write).

	contents: The page contents for the new page (typically
	create by pdf_page_write).
*/
pdf_obj *pdf_add_page(fz_context *ctx, pdf_document *doc, fz_rect mediabox, int rotate, pdf_obj *resources, fz_buffer *contents);

/*
	Insert a page previously created by
	pdf_add_page into the pages tree of the document.

	doc: The document to insert into.

	at: The page number to insert at (pages numbered from 0).
	0 <= n <= page_count inserts before page n. Negative numbers
	or INT_MAX are treated as page count, and insert at the end.
	0 inserts at the start. All existing pages are after the
	insertion point are shuffled up.

	page: The page to insert.
*/
void pdf_insert_page(fz_context *ctx, pdf_document *doc, int at, pdf_obj *page);

/*
	Delete a page from the page tree of
	a document. This does not remove the page contents
	or resources from the file.

	doc: The document to operate on.

	number: The page to remove (numbered from 0)
*/
void pdf_delete_page(fz_context *ctx, pdf_document *doc, int number);

/*
	Delete a range of pages from the
	page tree of a document. This does not remove the page
	contents or resources from the file.

	doc: The document to operate on.

	start, end: The range of pages (numbered from 0)
	(inclusive, exclusive) to remove. If end is negative or
	greater than the number of pages in the document, it
	will be taken to be the end of the document.
*/
void pdf_delete_page_range(fz_context *ctx, pdf_document *doc, int start, int end);

fz_text_language pdf_document_language(fz_context *ctx, pdf_document *doc);
void pdf_set_document_language(fz_context *ctx, pdf_document *doc, fz_text_language lang);

/*
	In calls to fz_save_document, the following options structure can be used
	to control aspects of the writing process. This structure may grow
	in the future, and should be zero-filled to allow forwards compatibility.
*/
typedef struct
{
	int do_incremental; /* Write just the changed objects. */
	int do_pretty; /* Pretty-print dictionaries and arrays. */
	int do_ascii; /* ASCII hex encode binary streams. */
	int do_compress; /* Compress streams. */
	int do_compress_images; /* Compress (or leave compressed) image streams. */
	int do_compress_fonts; /* Compress (or leave compressed) font streams. */
	int do_decompress; /* Decompress streams (except when compressing images/fonts). */
	int do_garbage; /* Garbage collect objects before saving; 1=gc, 2=re-number, 3=de-duplicate. */
	int do_linear; /* Write linearised. */
	int do_clean; /* Clean content streams. */
	int do_sanitize; /* Sanitize content streams. */
	int do_appearance; /* (Re)create appearance streams. */
	int do_encrypt; /* Encryption method to use: keep, none, rc4-40, etc. */
	int dont_regenerate_id; /* Don't regenerate ID if set (used for clean) */
	int permissions; /* Document encryption permissions. */
	char opwd_utf8[128]; /* Owner password. */
	char upwd_utf8[128]; /* User password. */
	int do_snapshot; /* Do not use directly. Use the snapshot functions. */
	int do_preserve_metadata; /* When cleaning, preserve metadata unchanged. */
} pdf_write_options;

FZ_DATA extern const pdf_write_options pdf_default_write_options;

/*
	Parse option string into a pdf_write_options struct.
	Matches the command line options to 'mutool clean':
		g: garbage collect
		d, i, f: expand all, fonts, images
		l: linearize
		a: ascii hex encode
		z: deflate
		c: clean content streams
		s: sanitize content streams
*/
pdf_write_options *pdf_parse_write_options(fz_context *ctx, pdf_write_options *opts, const char *args);

/*
	Returns true if there are digital signatures waiting to
	to updated on save.
*/
int pdf_has_unsaved_sigs(fz_context *ctx, pdf_document *doc);

/*
	Write out the document to an output stream with all changes finalised.
*/
void pdf_write_document(fz_context *ctx, pdf_document *doc, fz_output *out, const pdf_write_options *opts);

/*
	Write out the document to a file with all changes finalised.
*/
void pdf_save_document(fz_context *ctx, pdf_document *doc, const char *filename, const pdf_write_options *opts);

/*
	Snapshot the document to a file. This does not cause the
	incremental xref to be finalized, so the document in memory
	remains (essentially) unchanged.
*/
void pdf_save_snapshot(fz_context *ctx, pdf_document *doc, const char *filename);

/*
	Snapshot the document to an output stream. This does not cause
	the incremental xref to be finalized, so the document in memory
	remains (essentially) unchanged.
*/
void pdf_write_snapshot(fz_context *ctx, pdf_document *doc, fz_output *out);

char *pdf_format_write_options(fz_context *ctx, char *buffer, size_t buffer_len, const pdf_write_options *opts);

/*
	Return true if the document can be saved incrementally. Applying
	redactions or having a repaired document make incremental saving
	impossible.
*/
int pdf_can_be_saved_incrementally(fz_context *ctx, pdf_document *doc);

/*
	Write out the journal to an output stream.
*/
void pdf_write_journal(fz_context *ctx, pdf_document *doc, fz_output *out);

/*
	Write out the journal to a file.
*/
void pdf_save_journal(fz_context *ctx, pdf_document *doc, const char *filename);

/*
	Read a journal from a filename. Will do nothing if the journal
	does not match. Will throw on a corrupted journal.
*/
void pdf_load_journal(fz_context *ctx, pdf_document *doc, const char *filename);

/*
	Read a journal from a stream. Will do nothing if the journal
	does not match. Will throw on a corrupted journal.
*/
void pdf_read_journal(fz_context *ctx, pdf_document *doc, fz_stream *stm);

#endif
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#ifndef MUPDF_PDF_EVENT_H
#define MUPDF_PDF_EVENT_H

#include "mupdf/pdf/document.h"

/*
	Document events: the objects via which MuPDF informs the calling app
	of occurrences emanating from the document, possibly from user interaction
	or javascript execution. MuPDF informs the app of document events via a
	callback.
*/

struct pdf_doc_event
{
	int type;
};

enum
{
	PDF_DOCUMENT_EVENT_ALERT,
	PDF_DOCUMENT_EVENT_PRINT,
	PDF_DOCUMENT_EVENT_LAUNCH_URL,
	PDF_DOCUMENT_EVENT_MAIL_DOC,
	PDF_DOCUMENT_EVENT_SUBMIT,
	PDF_DOCUMENT_EVENT_EXEC_MENU_ITEM,
};

/*
	set the function via which to receive
	document events.
*/
void pdf_set_doc_event_callback(fz_context *ctx, pdf_document *doc, pdf_doc_event_cb *event_cb, pdf_free_doc_event_data_cb *free_event_data_cb, void *data);
void *pdf_get_doc_event_callback_data(fz_context *ctx, pdf_document *doc);

/*
	The various types of document events
*/

/*
	details of an alert event. In response the app should
	display an alert dialog with the buttons specified by "button_type_group".
	If "check_box_message" is non-NULL, a checkbox should be displayed in
	the lower-left corned along with the message.

	"finally_checked" and "button_pressed" should be set by the app
	before returning from the callback. "finally_checked" need be set
	only if "check_box_message" is non-NULL.
*/
typedef struct
{
	pdf_document *doc;
	const char *message;
	int icon_type;
	int button_group_type;
	const char *title;
	int has_check_box;
	const char *check_box_message;
	int initially_checked;
	int finally_checked;
	int button_pressed;
} pdf_alert_event;

/* Possible values of icon_type */
enum
{
	PDF_ALERT_ICON_ERROR,
	PDF_ALERT_ICON_WARNING,
	PDF_ALERT_ICON_QUESTION,
	PDF_ALERT_ICON_STATUS
};

/* Possible values of button_group_type */
enum
{
	PDF_ALERT_BUTTON_GROUP_OK,
	PDF_ALERT_BUTTON_GROUP_OK_CANCEL,
	PDF_ALERT_BUTTON_GROUP_YES_NO,
	PDF_ALERT_BUTTON_GROUP_YES_NO_CANCEL
};

/* Possible values of button_pressed */
enum
{
	PDF_ALERT_BUTTON_NONE,
	PDF_ALERT_BUTTON_OK,
	PDF_ALERT_BUTTON_CANCEL,
	PDF_ALERT_BUTTON_NO,
	PDF_ALERT_BUTTON_YES
};

/*
	access the details of an alert event
	The returned pointer and all the data referred to by the
	structure are owned by mupdf and need not be freed by the
	caller.
*/
pdf_alert_event *pdf_access_alert_event(fz_context *ctx, pdf_doc_event *evt);

/*
	access the details of am execMenuItem
	event, which consists of just the name of the menu item
*/
const char *pdf_access_exec_menu_item_event(fz_context *ctx, pdf_doc_event *evt);

/*
	details of a launch-url event. The app should
	open the url, either in a new frame or in the current window.
*/
typedef struct
{
	const char *url;
	int new_frame;
} pdf_launch_url_event;

/*
	access the details of a launch-url
	event. The returned pointer and all data referred to by the structure
	are owned by mupdf and need not be freed by the caller.
*/
pdf_launch_url_event *pdf_access_launch_url_event(fz_context *ctx, pdf_doc_event *evt);

/*
	details of a mail_doc event. The app should save
	the current state of the document and email it using the specified
	parameters.
*/
typedef struct
{
	int ask_user;
	const char *to;
	const char *cc;
	const char *bcc;
	const char *subject;
	const char *message;
} pdf_mail_doc_event;

pdf_mail_doc_event *pdf_access_mail_doc_event(fz_context *ctx, pdf_doc_event *evt);

void pdf_event_issue_alert(fz_context *ctx, pdf_document *doc, pdf_alert_event *evt);
void pdf_event_issue_print(fz_context *ctx, pdf_document *doc);
void pdf_event_issue_exec_menu_item(fz_context *ctx, pdf_document *doc, const char *item);
void pdf_event_issue_launch_url(fz_context *ctx, pdf_document *doc, const char *url, int new_frame);
void pdf_event_issue_mail_doc(fz_context *ctx, pdf_document *doc, pdf_mail_doc_event *evt);

#endif







mupdf-1.21.1-source/include/mupdf/pdf/font.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_FONT_H
#define MUPDF_PDF_FONT_H

#include "mupdf/pdf/cmap.h"
#include "mupdf/fitz/device.h"
#include "mupdf/fitz/font.h"

enum
{
	PDF_FD_FIXED_PITCH = 1 << 0,
	PDF_FD_SERIF = 1 << 1,
	PDF_FD_SYMBOLIC = 1 << 2,
	PDF_FD_SCRIPT = 1 << 3,
	PDF_FD_NONSYMBOLIC = 1 << 5,
	PDF_FD_ITALIC = 1 << 6,
	PDF_FD_ALL_CAP = 1 << 16,
	PDF_FD_SMALL_CAP = 1 << 17,
	PDF_FD_FORCE_BOLD = 1 << 18
};

void pdf_load_encoding(const char **estrings, const char *encoding);

typedef struct
{
	unsigned short lo;
	unsigned short hi;
	int w;	/* type3 fonts can be big! */
} pdf_hmtx;

typedef struct
{
	unsigned short lo;
	unsigned short hi;
	short x;
	short y;
	short w;
} pdf_vmtx;

typedef struct
{
	fz_storable storable;
	size_t size;

	fz_font *font;

	/* FontDescriptor */
	int flags;
	float italic_angle;
	float ascent;
	float descent;
	float cap_height;
	float x_height;
	float missing_width;

	/* Encoding (CMap) */
	pdf_cmap *encoding;
	pdf_cmap *to_ttf_cmap;
	size_t cid_to_gid_len;
	unsigned short *cid_to_gid;

	/* ToUnicode */
	pdf_cmap *to_unicode;
	size_t cid_to_ucs_len;
	unsigned short *cid_to_ucs;

	/* Metrics (given in the PDF file) */
	int wmode;

	int hmtx_len, hmtx_cap;
	pdf_hmtx dhmtx;
	pdf_hmtx *hmtx;

	int vmtx_len, vmtx_cap;
	pdf_vmtx dvmtx;
	pdf_vmtx *vmtx;

	int is_embedded;
} pdf_font_desc;

void pdf_set_font_wmode(fz_context *ctx, pdf_font_desc *font, int wmode);
void pdf_set_default_hmtx(fz_context *ctx, pdf_font_desc *font, int w);
void pdf_set_default_vmtx(fz_context *ctx, pdf_font_desc *font, int y, int w);
void pdf_add_hmtx(fz_context *ctx, pdf_font_desc *font, int lo, int hi, int w);
void pdf_add_vmtx(fz_context *ctx, pdf_font_desc *font, int lo, int hi, int x, int y, int w);
void pdf_end_hmtx(fz_context *ctx, pdf_font_desc *font);
void pdf_end_vmtx(fz_context *ctx, pdf_font_desc *font);
pdf_hmtx pdf_lookup_hmtx(fz_context *ctx, pdf_font_desc *font, int cid);
pdf_vmtx pdf_lookup_vmtx(fz_context *ctx, pdf_font_desc *font, int cid);

void pdf_load_to_unicode(fz_context *ctx, pdf_document *doc, pdf_font_desc *font, const char **strings, char *collection, pdf_obj *cmapstm);

int pdf_font_cid_to_gid(fz_context *ctx, pdf_font_desc *fontdesc, int cid);
const char *pdf_clean_font_name(const char *fontname);

const unsigned char *pdf_lookup_substitute_font(fz_context *ctx, int mono, int serif, int bold, int italic, int *len);

pdf_font_desc *pdf_load_type3_font(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, pdf_obj *obj);
void pdf_load_type3_glyphs(fz_context *ctx, pdf_document *doc, pdf_font_desc *fontdesc);
pdf_font_desc *pdf_load_font(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, pdf_obj *obj);
pdf_font_desc *pdf_load_hail_mary_font(fz_context *ctx, pdf_document *doc);

pdf_font_desc *pdf_new_font_desc(fz_context *ctx);
pdf_font_desc *pdf_keep_font(fz_context *ctx, pdf_font_desc *fontdesc);
void pdf_drop_font(fz_context *ctx, pdf_font_desc *font);

void pdf_print_font(fz_context *ctx, fz_output *out, pdf_font_desc *fontdesc);

void pdf_run_glyph(fz_context *ctx, pdf_document *doc, pdf_obj *resources, fz_buffer *contents, fz_device *dev, fz_matrix ctm, void *gstate, fz_default_colorspaces *default_cs);

pdf_obj *pdf_add_simple_font(fz_context *ctx, pdf_document *doc, fz_font *font, int encoding);

/*
	Creates CID font with Identity-H CMap and a ToUnicode CMap that
	is created by using the TTF cmap table "backwards" to go from
	the GID to a Unicode value.

	We can possibly get width information that may have been embedded
	in the PDF /W array (or W2 if vertical text)
*/
pdf_obj *pdf_add_cid_font(fz_context *ctx, pdf_document *doc, fz_font *font);

/*
	Add a non-embedded UTF16-encoded CID-font for the CJK scripts:
	CNS1, GB1, Japan1, or Korea1
*/
pdf_obj *pdf_add_cjk_font(fz_context *ctx, pdf_document *doc, fz_font *font, int script, int wmode, int serif);

/*
	Add a substitute font for any script.
*/
pdf_obj *pdf_add_substitute_font(fz_context *ctx, pdf_document *doc, fz_font *font);

int pdf_font_writing_supported(fz_font *font);

#endif







mupdf-1.21.1-source/include/mupdf/pdf/form.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_FORM_H
#define MUPDF_PDF_FORM_H

#include "mupdf/fitz/display-list.h"
#include "mupdf/pdf/document.h"

/* Types of widget */
enum pdf_widget_type
{
	PDF_WIDGET_TYPE_UNKNOWN,
	PDF_WIDGET_TYPE_BUTTON,
	PDF_WIDGET_TYPE_CHECKBOX,
	PDF_WIDGET_TYPE_COMBOBOX,
	PDF_WIDGET_TYPE_LISTBOX,
	PDF_WIDGET_TYPE_RADIOBUTTON,
	PDF_WIDGET_TYPE_SIGNATURE,
	PDF_WIDGET_TYPE_TEXT,
};

/* Types of text widget content */
enum pdf_widget_tx_format
{
	PDF_WIDGET_TX_FORMAT_NONE,
	PDF_WIDGET_TX_FORMAT_NUMBER,
	PDF_WIDGET_TX_FORMAT_SPECIAL,
	PDF_WIDGET_TX_FORMAT_DATE,
	PDF_WIDGET_TX_FORMAT_TIME
};

pdf_annot *pdf_keep_widget(fz_context *ctx, pdf_annot *widget);
void pdf_drop_widget(fz_context *ctx, pdf_annot *widget);
pdf_annot *pdf_first_widget(fz_context *ctx, pdf_page *page);
pdf_annot *pdf_next_widget(fz_context *ctx, pdf_annot *previous);
int pdf_update_widget(fz_context *ctx, pdf_annot *widget);

/*
	create a new signature widget on the specified page, with the
	specified name.

	The returns pdf_annot reference must be dropped by the caller.
	This is a change from releases up to an including 1.18, where
	the returned reference was owned by the page and did not need
	to be freed by the caller.
*/
pdf_annot *pdf_create_signature_widget(fz_context *ctx, pdf_page *page, char *name);

enum pdf_widget_type pdf_widget_type(fz_context *ctx, pdf_annot *widget);

fz_rect pdf_bound_widget(fz_context *ctx, pdf_annot *widget);

/*
	get the maximum number of
	characters permitted in a text widget
*/
int pdf_text_widget_max_len(fz_context *ctx, pdf_annot *tw);

/*
	get the type of content
	required by a text widget
*/
int pdf_text_widget_format(fz_context *ctx, pdf_annot *tw);

/*
	get the list of options for a list box or combo box.

	Returns the number of options and fills in their
	names within the supplied array. Should first be called with a
	NULL array to find out how big the array should be.  If exportval
	is true, then the export values will be returned and not the list
	values if there are export values present.
*/
int pdf_choice_widget_options(fz_context *ctx, pdf_annot *tw, int exportval, const char *opts[]);
int pdf_choice_widget_is_multiselect(fz_context *ctx, pdf_annot *tw);

/*
	get the value of a choice widget.

	Returns the number of options currently selected and fills in
	the supplied array with their strings. Should first be called
	with NULL as the array to find out how big the array need to
	be. The filled in elements should not be freed by the caller.
*/
int pdf_choice_widget_value(fz_context *ctx, pdf_annot *tw, const char *opts[]);

/*
	set the value of a choice widget.

	The caller should pass the number of options selected and an
	array of their names
*/
void pdf_choice_widget_set_value(fz_context *ctx, pdf_annot *tw, int n, const char *opts[]);

int pdf_choice_field_option_count(fz_context *ctx, pdf_obj *field);
const char *pdf_choice_field_option(fz_context *ctx, pdf_obj *field, int exportval, int i);

int pdf_widget_is_signed(fz_context *ctx, pdf_annot *widget);
int pdf_widget_is_readonly(fz_context *ctx, pdf_annot *widget);

/* Field flags */
enum
{
	/* All fields */
	PDF_FIELD_IS_READ_ONLY = 1,
	PDF_FIELD_IS_REQUIRED = 1 << 1,
	PDF_FIELD_IS_NO_EXPORT = 1 << 2,

	/* Text fields */
	PDF_TX_FIELD_IS_MULTILINE = 1 << 12,
	PDF_TX_FIELD_IS_PASSWORD = 1 << 13,
	PDF_TX_FIELD_IS_FILE_SELECT = 1 << 20,
	PDF_TX_FIELD_IS_DO_NOT_SPELL_CHECK = 1 << 22,
	PDF_TX_FIELD_IS_DO_NOT_SCROLL = 1 << 23,
	PDF_TX_FIELD_IS_COMB = 1 << 24,
	PDF_TX_FIELD_IS_RICH_TEXT = 1 << 25,

	/* Button fields */
	PDF_BTN_FIELD_IS_NO_TOGGLE_TO_OFF = 1 << 14,
	PDF_BTN_FIELD_IS_RADIO = 1 << 15,
	PDF_BTN_FIELD_IS_PUSHBUTTON = 1 << 16,
	PDF_BTN_FIELD_IS_RADIOS_IN_UNISON = 1 << 25,

	/* Choice fields */
	PDF_CH_FIELD_IS_COMBO = 1 << 17,
	PDF_CH_FIELD_IS_EDIT = 1 << 18,
	PDF_CH_FIELD_IS_SORT = 1 << 19,
	PDF_CH_FIELD_IS_MULTI_SELECT = 1 << 21,
	PDF_CH_FIELD_IS_DO_NOT_SPELL_CHECK = 1 << 22,
	PDF_CH_FIELD_IS_COMMIT_ON_SEL_CHANGE = 1 << 25,
};

void pdf_calculate_form(fz_context *ctx, pdf_document *doc);
void pdf_reset_form(fz_context *ctx, pdf_document *doc, pdf_obj *fields, int exclude);

int pdf_field_type(fz_context *ctx, pdf_obj *field);
const char *pdf_field_type_string(fz_context *ctx, pdf_obj *field);
int pdf_field_flags(fz_context *ctx, pdf_obj *field);

/*
	Retrieve the name for a field as a C string that
	must be freed by the caller.
*/
char *pdf_field_name(fz_context *ctx, pdf_obj *field);
const char *pdf_field_value(fz_context *ctx, pdf_obj *field);
void pdf_create_field_name(fz_context *ctx, pdf_document *doc, const char *prefix, char *buf, size_t len);

char *pdf_field_border_style(fz_context *ctx, pdf_obj *field);
void pdf_field_set_border_style(fz_context *ctx, pdf_obj *field, const char *text);
void pdf_field_set_button_caption(fz_context *ctx, pdf_obj *field, const char *text);
void pdf_field_set_fill_color(fz_context *ctx, pdf_obj *field, pdf_obj *col);
void pdf_field_set_text_color(fz_context *ctx, pdf_obj *field, pdf_obj *col);
int pdf_field_display(fz_context *ctx, pdf_obj *field);
void pdf_field_set_display(fz_context *ctx, pdf_obj *field, int d);
const char *pdf_field_label(fz_context *ctx, pdf_obj *field);
pdf_obj *pdf_button_field_on_state(fz_context *ctx, pdf_obj *field);

int pdf_set_field_value(fz_context *ctx, pdf_document *doc, pdf_obj *field, const char *text, int ignore_trigger_events);

/*
	Update the text of a text widget.

	The text is first validated by the Field/Keystroke event processing and accepted only if it passes.

	The function returns whether validation passed.
*/
int pdf_set_text_field_value(fz_context *ctx, pdf_annot *widget, const char *value);
int pdf_set_choice_field_value(fz_context *ctx, pdf_annot *widget, const char *value);
int pdf_edit_text_field_value(fz_context *ctx, pdf_annot *widget, const char *value, const char *change, int *selStart, int *selEnd, char **newvalue);

typedef struct
{
	char *cn;
	char *o;
	char *ou;
	char *email;
	char *c;
}
pdf_pkcs7_distinguished_name;

typedef enum
{
	PDF_SIGNATURE_ERROR_OKAY,
	PDF_SIGNATURE_ERROR_NO_SIGNATURES,
	PDF_SIGNATURE_ERROR_NO_CERTIFICATE,
	PDF_SIGNATURE_ERROR_DIGEST_FAILURE,
	PDF_SIGNATURE_ERROR_SELF_SIGNED,
	PDF_SIGNATURE_ERROR_SELF_SIGNED_IN_CHAIN,
	PDF_SIGNATURE_ERROR_NOT_TRUSTED,
	PDF_SIGNATURE_ERROR_UNKNOWN
} pdf_signature_error;

/* Increment the reference count for a signer object */
typedef pdf_pkcs7_signer *(pdf_pkcs7_keep_signer_fn)(fz_context *ctx, pdf_pkcs7_signer *signer);

/* Drop a reference for a signer object */
typedef void (pdf_pkcs7_drop_signer_fn)(fz_context *ctx, pdf_pkcs7_signer *signer);

/* Obtain the distinguished name information from a signer object */
typedef pdf_pkcs7_distinguished_name *(pdf_pkcs7_get_signing_name_fn)(fz_context *ctx, pdf_pkcs7_signer *signer);

/* Predict the size of the digest. The actual digest returned by create_digest will be no greater in size */
typedef size_t (pdf_pkcs7_max_digest_size_fn)(fz_context *ctx, pdf_pkcs7_signer *signer);

/* Create a signature based on ranges of bytes drawn from a stream */
typedef int (pdf_pkcs7_create_digest_fn)(fz_context *ctx, pdf_pkcs7_signer *signer, fz_stream *in, unsigned char *digest, size_t digest_len);

struct pdf_pkcs7_signer
{
	pdf_pkcs7_keep_signer_fn *keep;
	pdf_pkcs7_drop_signer_fn *drop;
	pdf_pkcs7_get_signing_name_fn *get_signing_name;
	pdf_pkcs7_max_digest_size_fn *max_digest_size;
	pdf_pkcs7_create_digest_fn *create_digest;
};

typedef struct pdf_pkcs7_verifier pdf_pkcs7_verifier;

typedef void (pdf_pkcs7_drop_verifier_fn)(fz_context *ctx, pdf_pkcs7_verifier *verifier);
typedef pdf_signature_error (pdf_pkcs7_check_certificate_fn)(fz_context *ctx, pdf_pkcs7_verifier *verifier, unsigned char *signature, size_t len);
typedef pdf_signature_error (pdf_pkcs7_check_digest_fn)(fz_context *ctx, pdf_pkcs7_verifier *verifier, fz_stream *in, unsigned char *signature, size_t len);
typedef pdf_pkcs7_distinguished_name *(pdf_pkcs7_get_signatory_fn)(fz_context *ctx, pdf_pkcs7_verifier *verifier, unsigned char *signature, size_t len);

struct pdf_pkcs7_verifier
{
	pdf_pkcs7_drop_verifier_fn *drop;
	pdf_pkcs7_check_certificate_fn *check_certificate;
	pdf_pkcs7_check_digest_fn *check_digest;
	pdf_pkcs7_get_signatory_fn *get_signatory;
};

int pdf_signature_is_signed(fz_context *ctx, pdf_document *doc, pdf_obj *field);
void pdf_signature_set_value(fz_context *ctx, pdf_document *doc, pdf_obj *field, pdf_pkcs7_signer *signer, int64_t stime);

int pdf_count_signatures(fz_context *ctx, pdf_document *doc);

char *pdf_signature_error_description(pdf_signature_error err);

pdf_pkcs7_distinguished_name *pdf_signature_get_signatory(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_document *doc, pdf_obj *signature);
pdf_pkcs7_distinguished_name *pdf_signature_get_widget_signatory(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_annot *widget);
void pdf_signature_drop_distinguished_name(fz_context *ctx, pdf_pkcs7_distinguished_name *name);
char *pdf_signature_format_distinguished_name(fz_context *ctx, pdf_pkcs7_distinguished_name *name);
char *pdf_signature_info(fz_context *ctx, const char *name, pdf_pkcs7_distinguished_name *dn, const char *reason, const char *location, int64_t date, int include_labels);
fz_display_list *pdf_signature_appearance_signed(fz_context *ctx, fz_rect rect, fz_text_language lang, fz_image *img, const char *left_text, const char *right_text, int include_logo);
fz_display_list *pdf_signature_appearance_unsigned(fz_context *ctx, fz_rect rect, fz_text_language lang);

pdf_signature_error pdf_check_digest(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_document *doc, pdf_obj *signature);
pdf_signature_error pdf_check_certificate(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_document *doc, pdf_obj *signature);
pdf_signature_error pdf_check_widget_digest(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_annot *widget);
pdf_signature_error pdf_check_widget_certificate(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_annot *widget);

void pdf_clear_signature(fz_context *ctx, pdf_annot *widget);

/*
	Sign a signature field, while assigning it an arbitrary apparance determined by a display list.
	The function pdf_signature_appearance can generate a variety of common signature appearances.
*/
void pdf_sign_signature_with_appearance(fz_context *ctx, pdf_annot *widget, pdf_pkcs7_signer *signer, int64_t date, fz_display_list *disp_list);

enum {
	PDF_SIGNATURE_SHOW_LABELS = 1,
	PDF_SIGNATURE_SHOW_DN = 2,
	PDF_SIGNATURE_SHOW_DATE = 4,
	PDF_SIGNATURE_SHOW_TEXT_NAME = 8,
	PDF_SIGNATURE_SHOW_GRAPHIC_NAME = 16,
	PDF_SIGNATURE_SHOW_LOGO = 32,
};

#define PDF_SIGNATURE_DEFAULT_APPEARANCE ( \
	PDF_SIGNATURE_SHOW_LABELS | \
	PDF_SIGNATURE_SHOW_DN | \
	PDF_SIGNATURE_SHOW_DATE | \
	PDF_SIGNATURE_SHOW_TEXT_NAME | \
	PDF_SIGNATURE_SHOW_GRAPHIC_NAME | \
	PDF_SIGNATURE_SHOW_LOGO )

/*
	Sign a signature field, while assigning it a default appearance.
*/
void pdf_sign_signature(fz_context *ctx, pdf_annot *widget,
	pdf_pkcs7_signer *signer,
	int appearance_flags,
	fz_image *graphic,
	const char *reason,
	const char *location);

/*
	Create a preview of the default signature appearance.
*/
fz_display_list *pdf_preview_signature_as_display_list(fz_context *ctx,
	float w, float h, fz_text_language lang,
	pdf_pkcs7_signer *signer,
	int appearance_flags,
	fz_image *graphic,
	const char *reason,
	const char *location);

fz_pixmap *pdf_preview_signature_as_pixmap(fz_context *ctx,
	int w, int h, fz_text_language lang,
	pdf_pkcs7_signer *signer,
	int appearance_flags,
	fz_image *graphic,
	const char *reason,
	const char *location);

/*
	check a signature's certificate chain and digest

	This is a helper function defined to provide compatibility with older
	versions of mupdf
*/
int pdf_check_signature(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_document *doc, pdf_obj *signature, char *ebuf, size_t ebufsize);

void pdf_drop_signer(fz_context *ctx, pdf_pkcs7_signer *signer);
void pdf_drop_verifier(fz_context *ctx, pdf_pkcs7_verifier *verifier);

void pdf_field_reset(fz_context *ctx, pdf_document *doc, pdf_obj *field);

pdf_obj *pdf_lookup_field(fz_context *ctx, pdf_obj *form, const char *name);

/* Form text field editing events: */

typedef struct
{
	const char *value;
	const char *change;
	int selStart, selEnd;
	int willCommit;
	char *newChange;
	char *newValue;
} pdf_keystroke_event;

int pdf_field_event_keystroke(fz_context *ctx, pdf_document *doc, pdf_obj *field, pdf_keystroke_event *evt);
int pdf_field_event_validate(fz_context *ctx, pdf_document *doc, pdf_obj *field, const char *value, char **newvalue);
void pdf_field_event_calculate(fz_context *ctx, pdf_document *doc, pdf_obj *field);
char *pdf_field_event_format(fz_context *ctx, pdf_document *doc, pdf_obj *field);

int pdf_annot_field_event_keystroke(fz_context *ctx, pdf_document *doc, pdf_annot *annot, pdf_keystroke_event *evt);

/* Call these to trigger actions from various UI events: */

void pdf_document_event_will_close(fz_context *ctx, pdf_document *doc);
void pdf_document_event_will_save(fz_context *ctx, pdf_document *doc);
void pdf_document_event_did_save(fz_context *ctx, pdf_document *doc);
void pdf_document_event_will_print(fz_context *ctx, pdf_document *doc);
void pdf_document_event_did_print(fz_context *ctx, pdf_document *doc);

void pdf_page_event_open(fz_context *ctx, pdf_page *page);
void pdf_page_event_close(fz_context *ctx, pdf_page *page);

void pdf_annot_event_enter(fz_context *ctx, pdf_annot *annot);
void pdf_annot_event_exit(fz_context *ctx, pdf_annot *annot);
void pdf_annot_event_down(fz_context *ctx, pdf_annot *annot);
void pdf_annot_event_up(fz_context *ctx, pdf_annot *annot);
void pdf_annot_event_focus(fz_context *ctx, pdf_annot *annot);
void pdf_annot_event_blur(fz_context *ctx, pdf_annot *annot);
void pdf_annot_event_page_open(fz_context *ctx, pdf_annot *annot);
void pdf_annot_event_page_close(fz_context *ctx, pdf_annot *annot);
void pdf_annot_event_page_visible(fz_context *ctx, pdf_annot *annot);
void pdf_annot_event_page_invisible(fz_context *ctx, pdf_annot *annot);

#endif







mupdf-1.21.1-source/include/mupdf/pdf/interpret.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
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#ifndef PDF_INTERPRET_H
#define PDF_INTERPRET_H

#include "mupdf/pdf/font.h"
#include "mupdf/pdf/resource.h"
#include "mupdf/pdf/document.h"

typedef struct pdf_gstate pdf_gstate;
typedef struct pdf_processor pdf_processor;

void *pdf_new_processor(fz_context *ctx, int size);
pdf_processor *pdf_keep_processor(fz_context *ctx, pdf_processor *proc);
void pdf_close_processor(fz_context *ctx, pdf_processor *proc);
void pdf_drop_processor(fz_context *ctx, pdf_processor *proc);

struct pdf_processor
{
	int refs;
	void (*close_processor)(fz_context *ctx, pdf_processor *proc);
	void (*drop_processor)(fz_context *ctx, pdf_processor *proc);

	/* general graphics state */
	void (*op_w)(fz_context *ctx, pdf_processor *proc, float linewidth);
	void (*op_j)(fz_context *ctx, pdf_processor *proc, int linejoin);
	void (*op_J)(fz_context *ctx, pdf_processor *proc, int linecap);
	void (*op_M)(fz_context *ctx, pdf_processor *proc, float miterlimit);
	void (*op_d)(fz_context *ctx, pdf_processor *proc, pdf_obj *array, float phase);
	void (*op_ri)(fz_context *ctx, pdf_processor *proc, const char *intent);
	void (*op_i)(fz_context *ctx, pdf_processor *proc, float flatness);

	void (*op_gs_begin)(fz_context *ctx, pdf_processor *proc, const char *name, pdf_obj *extgstate);
	void (*op_gs_BM)(fz_context *ctx, pdf_processor *proc, const char *blendmode);
	void (*op_gs_ca)(fz_context *ctx, pdf_processor *proc, float alpha);
	void (*op_gs_CA)(fz_context *ctx, pdf_processor *proc, float alpha);
	void (*op_gs_SMask)(fz_context *ctx, pdf_processor *proc, pdf_obj *smask, pdf_obj *page_resources, float *bc, int luminosity);
	void (*op_gs_end)(fz_context *ctx, pdf_processor *proc);

	/* special graphics state */
	void (*op_q)(fz_context *ctx, pdf_processor *proc);
	void (*op_Q)(fz_context *ctx, pdf_processor *proc);
	void (*op_cm)(fz_context *ctx, pdf_processor *proc, float a, float b, float c, float d, float e, float f);

	/* path construction */
	void (*op_m)(fz_context *ctx, pdf_processor *proc, float x, float y);
	void (*op_l)(fz_context *ctx, pdf_processor *proc, float x, float y);
	void (*op_c)(fz_context *ctx, pdf_processor *proc, float x1, float y1, float x2, float y2, float x3, float y3);
	void (*op_v)(fz_context *ctx, pdf_processor *proc, float x2, float y2, float x3, float y3);
	void (*op_y)(fz_context *ctx, pdf_processor *proc, float x1, float y1, float x3, float y3);
	void (*op_h)(fz_context *ctx, pdf_processor *proc);
	void (*op_re)(fz_context *ctx, pdf_processor *proc, float x, float y, float w, float h);

	/* path painting */
	void (*op_S)(fz_context *ctx, pdf_processor *proc);
	void (*op_s)(fz_context *ctx, pdf_processor *proc);
	void (*op_F)(fz_context *ctx, pdf_processor *proc);
	void (*op_f)(fz_context *ctx, pdf_processor *proc);
	void (*op_fstar)(fz_context *ctx, pdf_processor *proc);
	void (*op_B)(fz_context *ctx, pdf_processor *proc);
	void (*op_Bstar)(fz_context *ctx, pdf_processor *proc);
	void (*op_b)(fz_context *ctx, pdf_processor *proc);
	void (*op_bstar)(fz_context *ctx, pdf_processor *proc);
	void (*op_n)(fz_context *ctx, pdf_processor *proc);

	/* clipping paths */
	void (*op_W)(fz_context *ctx, pdf_processor *proc);
	void (*op_Wstar)(fz_context *ctx, pdf_processor *proc);

	/* text objects */
	void (*op_BT)(fz_context *ctx, pdf_processor *proc);
	void (*op_ET)(fz_context *ctx, pdf_processor *proc);

	/* text state */
	void (*op_Tc)(fz_context *ctx, pdf_processor *proc, float charspace);
	void (*op_Tw)(fz_context *ctx, pdf_processor *proc, float wordspace);
	void (*op_Tz)(fz_context *ctx, pdf_processor *proc, float scale);
	void (*op_TL)(fz_context *ctx, pdf_processor *proc, float leading);
	void (*op_Tf)(fz_context *ctx, pdf_processor *proc, const char *name, pdf_font_desc *font, float size);
	void (*op_Tr)(fz_context *ctx, pdf_processor *proc, int render);
	void (*op_Ts)(fz_context *ctx, pdf_processor *proc, float rise);

	/* text positioning */
	void (*op_Td)(fz_context *ctx, pdf_processor *proc, float tx, float ty);
	void (*op_TD)(fz_context *ctx, pdf_processor *proc, float tx, float ty);
	void (*op_Tm)(fz_context *ctx, pdf_processor *proc, float a, float b, float c, float d, float e, float f);
	void (*op_Tstar)(fz_context *ctx, pdf_processor *proc);

	/* text showing */
	void (*op_TJ)(fz_context *ctx, pdf_processor *proc, pdf_obj *array);
	void (*op_Tj)(fz_context *ctx, pdf_processor *proc, char *str, size_t len);
	void (*op_squote)(fz_context *ctx, pdf_processor *proc, char *str, size_t len);
	void (*op_dquote)(fz_context *ctx, pdf_processor *proc, float aw, float ac, char *str, size_t len);

	/* type 3 fonts */
	void (*op_d0)(fz_context *ctx, pdf_processor *proc, float wx, float wy);
	void (*op_d1)(fz_context *ctx, pdf_processor *proc, float wx, float wy, float llx, float lly, float urx, float ury);

	/* color */
	void (*op_CS)(fz_context *ctx, pdf_processor *proc, const char *name, fz_colorspace *cs);
	void (*op_cs)(fz_context *ctx, pdf_processor *proc, const char *name, fz_colorspace *cs);
	void (*op_SC_pattern)(fz_context *ctx, pdf_processor *proc, const char *name, pdf_pattern *pat, int n, float *color);
	void (*op_sc_pattern)(fz_context *ctx, pdf_processor *proc, const char *name, pdf_pattern *pat, int n, float *color);
	void (*op_SC_shade)(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade);
	void (*op_sc_shade)(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade);
	void (*op_SC_color)(fz_context *ctx, pdf_processor *proc, int n, float *color);
	void (*op_sc_color)(fz_context *ctx, pdf_processor *proc, int n, float *color);

	void (*op_G)(fz_context *ctx, pdf_processor *proc, float g);
	void (*op_g)(fz_context *ctx, pdf_processor *proc, float g);
	void (*op_RG)(fz_context *ctx, pdf_processor *proc, float r, float g, float b);
	void (*op_rg)(fz_context *ctx, pdf_processor *proc, float r, float g, float b);
	void (*op_K)(fz_context *ctx, pdf_processor *proc, float c, float m, float y, float k);
	void (*op_k)(fz_context *ctx, pdf_processor *proc, float c, float m, float y, float k);

	/* shadings, images, xobjects */
	void (*op_BI)(fz_context *ctx, pdf_processor *proc, fz_image *image, const char *colorspace_name);
	void (*op_sh)(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade);
	void (*op_Do_image)(fz_context *ctx, pdf_processor *proc, const char *name, fz_image *image);
	void (*op_Do_form)(fz_context *ctx, pdf_processor *proc, const char *name, pdf_obj *form, pdf_obj *page_resources);

	/* marked content */
	void (*op_MP)(fz_context *ctx, pdf_processor *proc, const char *tag);
	void (*op_DP)(fz_context *ctx, pdf_processor *proc, const char *tag, pdf_obj *raw, pdf_obj *cooked);
	void (*op_BMC)(fz_context *ctx, pdf_processor *proc, const char *tag);
	void (*op_BDC)(fz_context *ctx, pdf_processor *proc, const char *tag, pdf_obj *raw, pdf_obj *cooked);
	void (*op_EMC)(fz_context *ctx, pdf_processor *proc);

	/* compatibility */
	void (*op_BX)(fz_context *ctx, pdf_processor *proc);
	void (*op_EX)(fz_context *ctx, pdf_processor *proc);

	/* Virtual ops for ExtGState entries */
	void (*op_gs_OP)(fz_context *ctx, pdf_processor *proc, int b);
	void (*op_gs_op)(fz_context *ctx, pdf_processor *proc, int b);
	void (*op_gs_OPM)(fz_context *ctx, pdf_processor *proc, int i);
	void (*op_gs_UseBlackPtComp)(fz_context *ctx, pdf_processor *proc, pdf_obj *name);

	/* END is used to signify end of stream (finalise and close down) */
	void (*op_END)(fz_context *ctx, pdf_processor *proc);

	/* interpreter state that persists across content streams */
	const char *usage;
	int hidden;
};

typedef struct
{
	/* input */
	pdf_document *doc;
	pdf_obj *rdb;
	pdf_lexbuf *buf;
	fz_cookie *cookie;

	/* state */
	int gstate;
	int xbalance;
	int in_text;
	fz_rect d1_rect;

	/* stack */
	pdf_obj *obj;
	char name[256];
	char string[256];
	size_t string_len;
	int top;
	float stack[32];
} pdf_csi;

/* Functions to set up pdf_process structures */

pdf_processor *pdf_new_run_processor(fz_context *ctx, fz_device *dev, fz_matrix ctm, const char *usage, pdf_gstate *gstate, fz_default_colorspaces *default_cs, fz_cookie *cookie);

/*
	Create a buffer processor.

	This collects the incoming PDF operator stream into an fz_buffer.

	buffer: The (possibly empty) buffer to which operators will be
	appended.

	ahxencode: If 0, then image streams will be send as binary,
	otherwise they will be asciihexencoded.
*/
pdf_processor *pdf_new_buffer_processor(fz_context *ctx, fz_buffer *buffer, int ahxencode);

/*
	Create an output processor. This
	sends the incoming PDF operator stream to an fz_output stream.

	out: The output stream to which operators will be sent.

	ahxencode: If 0, then image streams will be send as binary,
	otherwise they will be asciihexencoded.
*/
pdf_processor *pdf_new_output_processor(fz_context *ctx, fz_output *out, int ahxencode);

/*
	opaque: Opaque value that is passed to all the filter functions.

	image_filter: A function called to assess whether a given
	image should be removed or not.

	text_filter: A function called to assess whether a given
	character should be removed or not.

	after_text_object: A function called after each text object.
	This allows the caller to insert some extra content if
	desired.

	end_page: A function called at the end of a page.
	This allows the caller to insert some extra content after
	all other content.

	sanitize: If false, will only clean the syntax. This disables all filtering!

	recurse: Clean/sanitize/filter resources recursively.

	instance_forms: Always recurse on XObject Form resources, but will
	create a new instance of each XObject Form that is used, filtered
	individually.

	ascii: If true, escape all binary data in the output.
*/
typedef struct
{
	void *opaque;
	fz_image *(*image_filter)(fz_context *ctx, void *opaque, fz_matrix ctm, const char *name, fz_image *image);
	int (*text_filter)(fz_context *ctx, void *opaque, int *ucsbuf, int ucslen, fz_matrix trm, fz_matrix ctm, fz_rect bbox);
	void (*after_text_object)(fz_context *ctx, void *opaque, pdf_document *doc, pdf_processor *chain, fz_matrix ctm);
	void (*end_page)(fz_context *ctx, fz_buffer *buffer, void *arg);

	int recurse;
	int instance_forms;
	int sanitize;
	int ascii;
} pdf_filter_options;

/*
	Create a filter processor. This filters the PDF operators
	it is fed, and passes them down (with some changes) to the
	child filter.

	The changes made by the filter are:

	* No operations are allowed to change the top level gstate.
	Additional q/Q operators are inserted to prevent this.

	* Repeated/unnecessary colour operators are removed (so,
	for example, "0 0 0 rg 0 1 rg 0.5 g" would be sanitised to
	"0.5 g")

	The intention of these changes is to provide a simpler,
	but equivalent stream, repairing problems with mismatched
	operators, maintaining structure (such as BMC, EMC calls)
	and leaving the graphics state in an known (default) state
	so that subsequent operations (such as synthesising new
	operators to be appended to the stream) are easier.

	The net graphical effect of the filtered operator stream
	should be identical to the incoming operator stream.

	chain: The child processor to which the filtered operators
	will be fed.

	old_res: The incoming resource dictionary.

	new_res: An (initially empty) resource dictionary that will
	be populated by copying entries from the old dictionary to
	the new one as they are used. At the end therefore, this
	contains exactly those resource objects actually required.

	The filter options struct allows you to filter objects using callbacks.
*/
pdf_processor *pdf_new_filter_processor(fz_context *ctx, pdf_document *doc, pdf_processor *chain, pdf_obj *old_res, pdf_obj *new_res, int struct_parents, fz_matrix transform, pdf_filter_options *filter);
pdf_obj *pdf_filter_xobject_instance(fz_context *ctx, pdf_obj *old_xobj, pdf_obj *page_res, fz_matrix ctm, pdf_filter_options *filter, pdf_cycle_list *cycle_up);

/*
	Functions to actually process annotations, glyphs and general stream objects.
*/
void pdf_process_contents(fz_context *ctx, pdf_processor *proc, pdf_document *doc, pdf_obj *obj, pdf_obj *res, fz_cookie *cookie);
void pdf_process_annot(fz_context *ctx, pdf_processor *proc, pdf_annot *annot, fz_cookie *cookie);
void pdf_process_glyph(fz_context *ctx, pdf_processor *proc, pdf_document *doc, pdf_obj *resources, fz_buffer *contents);

/* Text handling helper functions */
typedef struct
{
	float char_space;
	float word_space;
	float scale;
	float leading;
	pdf_font_desc *font;
	float size;
	int render;
	float rise;
} pdf_text_state;

typedef struct
{
	fz_text *text;
	fz_rect text_bbox;
	fz_matrix tlm;
	fz_matrix tm;
	int text_mode;

	int cid;
	int gid;
	fz_rect char_bbox;
	pdf_font_desc *fontdesc;
	float char_tx;
	float char_ty;
} pdf_text_object_state;

void pdf_tos_save(fz_context *ctx, pdf_text_object_state *tos, fz_matrix save[2]);
void pdf_tos_restore(fz_context *ctx, pdf_text_object_state *tos, fz_matrix save[2]);
fz_text *pdf_tos_get_text(fz_context *ctx, pdf_text_object_state *tos);
void pdf_tos_reset(fz_context *ctx, pdf_text_object_state *tos, int render);
int pdf_tos_make_trm(fz_context *ctx, pdf_text_object_state *tos, pdf_text_state *text, pdf_font_desc *fontdesc, int cid, fz_matrix *trm);
void pdf_tos_move_after_char(fz_context *ctx, pdf_text_object_state *tos);
void pdf_tos_translate(pdf_text_object_state *tos, float tx, float ty);
void pdf_tos_set_matrix(pdf_text_object_state *tos, float a, float b, float c, float d, float e, float f);
void pdf_tos_newline(pdf_text_object_state *tos, float leading);

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_JAVASCRIPT_H
#define MUPDF_PDF_JAVASCRIPT_H

#include "mupdf/pdf/document.h"
#include "mupdf/pdf/form.h"

void pdf_enable_js(fz_context *ctx, pdf_document *doc);
void pdf_disable_js(fz_context *ctx, pdf_document *doc);
int pdf_js_supported(fz_context *ctx, pdf_document *doc);
void pdf_drop_js(fz_context *ctx, pdf_js *js);

void pdf_js_event_init(pdf_js *js, pdf_obj *target, const char *value, int willCommit);
int pdf_js_event_result(pdf_js *js);
int pdf_js_event_result_validate(pdf_js *js, char **newvalue);
char *pdf_js_event_value(pdf_js *js);
void pdf_js_event_init_keystroke(pdf_js *js, pdf_obj *target, pdf_keystroke_event *evt);
int pdf_js_event_result_keystroke(pdf_js *js, pdf_keystroke_event *evt);

void pdf_js_execute(pdf_js *js, const char *name, const char *code, char **result);

#endif
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//
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/* Alphabetically sorted list of all PDF names to be available as constants */
PDF_MAKE_NAME("1.2", 1_2)
PDF_MAKE_NAME("3D", 3D)
PDF_MAKE_NAME("A", A)
PDF_MAKE_NAME("A85", A85)
PDF_MAKE_NAME("AA", AA)
PDF_MAKE_NAME("AC", AC)
PDF_MAKE_NAME("AESV2", AESV2)
PDF_MAKE_NAME("AESV3", AESV3)
PDF_MAKE_NAME("AHx", AHx)
PDF_MAKE_NAME("AP", AP)
PDF_MAKE_NAME("AS", AS)
PDF_MAKE_NAME("ASCII85Decode", ASCII85Decode)
PDF_MAKE_NAME("ASCIIHexDecode", ASCIIHexDecode)
PDF_MAKE_NAME("AcroForm", AcroForm)
PDF_MAKE_NAME("Action", Action)
PDF_MAKE_NAME("ActualText", ActualText)
PDF_MAKE_NAME("Adobe.PPKLite", Adobe_PPKLite)
PDF_MAKE_NAME("All", All)
PDF_MAKE_NAME("AllOff", AllOff)
PDF_MAKE_NAME("AllOn", AllOn)
PDF_MAKE_NAME("Alpha", Alpha)
PDF_MAKE_NAME("Alt", Alt)
PDF_MAKE_NAME("Alternate", Alternate)
PDF_MAKE_NAME("Annot", Annot)
PDF_MAKE_NAME("Annots", Annots)
PDF_MAKE_NAME("AnyOff", AnyOff)
PDF_MAKE_NAME("App", App)
PDF_MAKE_NAME("Approved", Approved)
PDF_MAKE_NAME("ArtBox", ArtBox)
PDF_MAKE_NAME("AsIs", AsIs)
PDF_MAKE_NAME("Ascent", Ascent)
PDF_MAKE_NAME("AuthEvent", AuthEvent)
PDF_MAKE_NAME("Author", Author)
PDF_MAKE_NAME("B", B)
PDF_MAKE_NAME("BBox", BBox)
PDF_MAKE_NAME("BC", BC)
PDF_MAKE_NAME("BE", BE)
PDF_MAKE_NAME("BG", BG)
PDF_MAKE_NAME("BM", BM)
PDF_MAKE_NAME("BPC", BPC)
PDF_MAKE_NAME("BS", BS)
PDF_MAKE_NAME("Background", Background)
PDF_MAKE_NAME("BaseEncoding", BaseEncoding)
PDF_MAKE_NAME("BaseFont", BaseFont)
PDF_MAKE_NAME("BaseState", BaseState)
PDF_MAKE_NAME("BitsPerComponent", BitsPerComponent)
PDF_MAKE_NAME("BitsPerCoordinate", BitsPerCoordinate)
PDF_MAKE_NAME("BitsPerFlag", BitsPerFlag)
PDF_MAKE_NAME("BitsPerSample", BitsPerSample)
PDF_MAKE_NAME("BlackIs1", BlackIs1)
PDF_MAKE_NAME("BlackPoint", BlackPoint)
PDF_MAKE_NAME("BleedBox", BleedBox)
PDF_MAKE_NAME("Blinds", Blinds)
PDF_MAKE_NAME("Border", Border)
PDF_MAKE_NAME("Bounds", Bounds)
PDF_MAKE_NAME("Box", Box)
PDF_MAKE_NAME("Bt", Bt)
PDF_MAKE_NAME("Btn", Btn)
PDF_MAKE_NAME("Butt", Butt)
PDF_MAKE_NAME("ByteRange", ByteRange)
PDF_MAKE_NAME("C", C)
PDF_MAKE_NAME("C0", C0)
PDF_MAKE_NAME("C1", C1)
PDF_MAKE_NAME("CA", CA)
PDF_MAKE_NAME("CCF", CCF)
PDF_MAKE_NAME("CCITTFaxDecode", CCITTFaxDecode)
PDF_MAKE_NAME("CF", CF)
PDF_MAKE_NAME("CFM", CFM)
PDF_MAKE_NAME("CI", CI)
PDF_MAKE_NAME("CIDFontType0", CIDFontType0)
PDF_MAKE_NAME("CIDFontType0C", CIDFontType0C)
PDF_MAKE_NAME("CIDFontType2", CIDFontType2)
PDF_MAKE_NAME("CIDSystemInfo", CIDSystemInfo)
PDF_MAKE_NAME("CIDToGIDMap", CIDToGIDMap)
PDF_MAKE_NAME("CMYK", CMYK)
PDF_MAKE_NAME("CS", CS)
PDF_MAKE_NAME("CalCMYK", CalCMYK)
PDF_MAKE_NAME("CalGray", CalGray)
PDF_MAKE_NAME("CalRGB", CalRGB)
PDF_MAKE_NAME("CapHeight", CapHeight)
PDF_MAKE_NAME("Caret", Caret)
PDF_MAKE_NAME("Catalog", Catalog)
PDF_MAKE_NAME("Cert", Cert)
PDF_MAKE_NAME("Ch", Ch)
PDF_MAKE_NAME("Changes", Changes)
PDF_MAKE_NAME("CharProcs", CharProcs)
PDF_MAKE_NAME("CheckSum", CheckSum)
PDF_MAKE_NAME("Circle", Circle)
PDF_MAKE_NAME("ClosedArrow", ClosedArrow)
PDF_MAKE_NAME("Collection", Collection)
PDF_MAKE_NAME("ColorSpace", ColorSpace)
PDF_MAKE_NAME("ColorTransform", ColorTransform)
PDF_MAKE_NAME("Colorants", Colorants)
PDF_MAKE_NAME("Colors", Colors)
PDF_MAKE_NAME("Columns", Columns)
PDF_MAKE_NAME("Confidential", Confidential)
PDF_MAKE_NAME("Configs", Configs)
PDF_MAKE_NAME("ContactInfo", ContactInfo)
PDF_MAKE_NAME("Contents", Contents)
PDF_MAKE_NAME("Coords", Coords)
PDF_MAKE_NAME("Count", Count)
PDF_MAKE_NAME("Cover", Cover)
PDF_MAKE_NAME("CreationDate", CreationDate)
PDF_MAKE_NAME("Creator", Creator)
PDF_MAKE_NAME("CropBox", CropBox)
PDF_MAKE_NAME("Crypt", Crypt)
PDF_MAKE_NAME("D", D)
PDF_MAKE_NAME("DA", DA)
PDF_MAKE_NAME("DC", DC)
PDF_MAKE_NAME("DCT", DCT)
PDF_MAKE_NAME("DCTDecode", DCTDecode)
PDF_MAKE_NAME("DL", DL)
PDF_MAKE_NAME("DOS", DOS)
PDF_MAKE_NAME("DP", DP)
PDF_MAKE_NAME("DR", DR)
PDF_MAKE_NAME("DS", DS)
PDF_MAKE_NAME("DV", DV)
PDF_MAKE_NAME("DW", DW)
PDF_MAKE_NAME("DW2", DW2)
PDF_MAKE_NAME("DamagedRowsBeforeError", DamagedRowsBeforeError)
PDF_MAKE_NAME("Data", Data)
PDF_MAKE_NAME("Date", Date)
PDF_MAKE_NAME("Decode", Decode)
PDF_MAKE_NAME("DecodeParms", DecodeParms)
PDF_MAKE_NAME("Default", Default)
PDF_MAKE_NAME("DefaultCMYK", DefaultCMYK)
PDF_MAKE_NAME("DefaultGray", DefaultGray)
PDF_MAKE_NAME("DefaultRGB", DefaultRGB)
PDF_MAKE_NAME("Departmental", Departmental)
PDF_MAKE_NAME("Desc", Desc)
PDF_MAKE_NAME("DescendantFonts", DescendantFonts)
PDF_MAKE_NAME("Descent", Descent)
PDF_MAKE_NAME("Design", Design)
PDF_MAKE_NAME("Dest", Dest)
PDF_MAKE_NAME("DestOutputProfile", DestOutputProfile)
PDF_MAKE_NAME("Dests", Dests)
PDF_MAKE_NAME("DeviceCMYK", DeviceCMYK)
PDF_MAKE_NAME("DeviceGray", DeviceGray)
PDF_MAKE_NAME("DeviceN", DeviceN)
PDF_MAKE_NAME("DeviceRGB", DeviceRGB)
PDF_MAKE_NAME("Di", Di)
PDF_MAKE_NAME("Diamond", Diamond)
PDF_MAKE_NAME("Differences", Differences)
PDF_MAKE_NAME("DigestLocation", DigestLocation)
PDF_MAKE_NAME("DigestMethod", DigestMethod)
PDF_MAKE_NAME("DigestValue", DigestValue)
PDF_MAKE_NAME("Dissolve", Dissolve)
PDF_MAKE_NAME("Dm", Dm)
PDF_MAKE_NAME("DocMDP", DocMDP)
PDF_MAKE_NAME("Document", Document)
PDF_MAKE_NAME("Domain", Domain)
PDF_MAKE_NAME("Draft", Draft)
PDF_MAKE_NAME("Dur", Dur)
PDF_MAKE_NAME("E", E)
PDF_MAKE_NAME("EF", EF)
PDF_MAKE_NAME("EarlyChange", EarlyChange)
PDF_MAKE_NAME("EmbeddedFile", EmbeddedFile)
PDF_MAKE_NAME("EmbeddedFiles", EmbeddedFiles)
PDF_MAKE_NAME("Encode", Encode)
PDF_MAKE_NAME("EncodedByteAlign", EncodedByteAlign)
PDF_MAKE_NAME("Encoding", Encoding)
PDF_MAKE_NAME("Encrypt", Encrypt)
PDF_MAKE_NAME("EncryptMetadata", EncryptMetadata)
PDF_MAKE_NAME("EndOfBlock", EndOfBlock)
PDF_MAKE_NAME("EndOfLine", EndOfLine)
PDF_MAKE_NAME("Exclude", Exclude)
PDF_MAKE_NAME("Experimental", Experimental)
PDF_MAKE_NAME("Expired", Expired)
PDF_MAKE_NAME("ExtGState", ExtGState)
PDF_MAKE_NAME("Extend", Extend)
PDF_MAKE_NAME("F", F)
PDF_MAKE_NAME("FL", FL)
PDF_MAKE_NAME("FRM", FRM)
PDF_MAKE_NAME("FS", FS)
PDF_MAKE_NAME("FT", FT)
PDF_MAKE_NAME("Fade", Fade)
PDF_MAKE_NAME("Ff", Ff)
PDF_MAKE_NAME("FieldMDP", FieldMDP)
PDF_MAKE_NAME("Fields", Fields)
PDF_MAKE_NAME("FileAttachment", FileAttachment)
PDF_MAKE_NAME("FileSize", FileSize)
PDF_MAKE_NAME("Filespec", Filespec)
PDF_MAKE_NAME("Filter", Filter)
PDF_MAKE_NAME("Final", Final)
PDF_MAKE_NAME("Fingerprint", Fingerprint)
PDF_MAKE_NAME("First", First)
PDF_MAKE_NAME("FirstChar", FirstChar)
PDF_MAKE_NAME("FirstPage", FirstPage)
PDF_MAKE_NAME("Fit", Fit)
PDF_MAKE_NAME("FitB", FitB)
PDF_MAKE_NAME("FitBH", FitBH)
PDF_MAKE_NAME("FitBV", FitBV)
PDF_MAKE_NAME("FitH", FitH)
PDF_MAKE_NAME("FitR", FitR)
PDF_MAKE_NAME("FitV", FitV)
PDF_MAKE_NAME("Fl", Fl)
PDF_MAKE_NAME("Flags", Flags)
PDF_MAKE_NAME("FlateDecode", FlateDecode)
PDF_MAKE_NAME("Fly", Fly)
PDF_MAKE_NAME("Font", Font)
PDF_MAKE_NAME("FontBBox", FontBBox)
PDF_MAKE_NAME("FontDescriptor", FontDescriptor)
PDF_MAKE_NAME("FontFile", FontFile)
PDF_MAKE_NAME("FontFile2", FontFile2)
PDF_MAKE_NAME("FontFile3", FontFile3)
PDF_MAKE_NAME("FontMatrix", FontMatrix)
PDF_MAKE_NAME("FontName", FontName)
PDF_MAKE_NAME("ForComment", ForComment)
PDF_MAKE_NAME("ForPublicRelease", ForPublicRelease)
PDF_MAKE_NAME("Form", Form)
PDF_MAKE_NAME("FormEx", FormEx)
PDF_MAKE_NAME("FormType", FormType)
PDF_MAKE_NAME("FreeText", FreeText)
PDF_MAKE_NAME("Function", Function)
PDF_MAKE_NAME("FunctionType", FunctionType)
PDF_MAKE_NAME("Functions", Functions)
PDF_MAKE_NAME("G", G)
PDF_MAKE_NAME("GTS_PDFX", GTS_PDFX)
PDF_MAKE_NAME("Gamma", Gamma)
PDF_MAKE_NAME("Glitter", Glitter)
PDF_MAKE_NAME("GoTo", GoTo)
PDF_MAKE_NAME("GoToR", GoToR)
PDF_MAKE_NAME("Group", Group)
PDF_MAKE_NAME("H", H)
PDF_MAKE_NAME("Height", Height)
PDF_MAKE_NAME("Helv", Helv)
PDF_MAKE_NAME("Highlight", Highlight)
PDF_MAKE_NAME("HistoryPos", HistoryPos)
PDF_MAKE_NAME("I", I)
PDF_MAKE_NAME("IC", IC)
PDF_MAKE_NAME("ICCBased", ICCBased)
PDF_MAKE_NAME("ID", ID)
PDF_MAKE_NAME("IM", IM)
PDF_MAKE_NAME("IRT", IRT)
PDF_MAKE_NAME("Identity", Identity)
PDF_MAKE_NAME("Identity-H", Identity_H)
PDF_MAKE_NAME("Identity-V", Identity_V)
PDF_MAKE_NAME("Image", Image)
PDF_MAKE_NAME("ImageMask", ImageMask)
PDF_MAKE_NAME("Include", Include)
PDF_MAKE_NAME("Index", Index)
PDF_MAKE_NAME("Indexed", Indexed)
PDF_MAKE_NAME("Info", Info)
PDF_MAKE_NAME("Ink", Ink)
PDF_MAKE_NAME("InkList", InkList)
PDF_MAKE_NAME("Intent", Intent)
PDF_MAKE_NAME("Interpolate", Interpolate)
PDF_MAKE_NAME("IsMap", IsMap)
PDF_MAKE_NAME("ItalicAngle", ItalicAngle)
PDF_MAKE_NAME("JBIG2Decode", JBIG2Decode)
PDF_MAKE_NAME("JBIG2Globals", JBIG2Globals)
PDF_MAKE_NAME("JPXDecode", JPXDecode)
PDF_MAKE_NAME("JS", JS)
PDF_MAKE_NAME("JavaScript", JavaScript)
PDF_MAKE_NAME("K", K)
PDF_MAKE_NAME("Keywords", Keywords)
PDF_MAKE_NAME("Kids", Kids)
PDF_MAKE_NAME("L", L)
PDF_MAKE_NAME("LC", LC)
PDF_MAKE_NAME("LE", LE)
PDF_MAKE_NAME("LJ", LJ)
PDF_MAKE_NAME("LW", LW)
PDF_MAKE_NAME("LZ", LZ)
PDF_MAKE_NAME("LZW", LZW)
PDF_MAKE_NAME("LZWDecode", LZWDecode)
PDF_MAKE_NAME("Lab", Lab)
PDF_MAKE_NAME("Lang", Lang)
PDF_MAKE_NAME("Last", Last)
PDF_MAKE_NAME("LastChar", LastChar)
PDF_MAKE_NAME("LastPage", LastPage)
PDF_MAKE_NAME("Launch", Launch)
PDF_MAKE_NAME("Length", Length)
PDF_MAKE_NAME("Length1", Length1)
PDF_MAKE_NAME("Length2", Length2)
PDF_MAKE_NAME("Length3", Length3)
PDF_MAKE_NAME("Limits", Limits)
PDF_MAKE_NAME("Line", Line)
PDF_MAKE_NAME("Linearized", Linearized)
PDF_MAKE_NAME("Link", Link)
PDF_MAKE_NAME("Location", Location)
PDF_MAKE_NAME("Lock", Lock)
PDF_MAKE_NAME("Locked", Locked)
PDF_MAKE_NAME("Luminosity", Luminosity)
PDF_MAKE_NAME("M", M)
PDF_MAKE_NAME("MCID", MCID)
PDF_MAKE_NAME("MK", MK)
PDF_MAKE_NAME("ML", ML)
PDF_MAKE_NAME("MMType1", MMType1)
PDF_MAKE_NAME("Mac", Mac)
PDF_MAKE_NAME("Mask", Mask)
PDF_MAKE_NAME("Matrix", Matrix)
PDF_MAKE_NAME("Matte", Matte)
PDF_MAKE_NAME("MaxLen", MaxLen)
PDF_MAKE_NAME("MediaBox", MediaBox)
PDF_MAKE_NAME("Metadata", Metadata)
PDF_MAKE_NAME("MissingWidth", MissingWidth)
PDF_MAKE_NAME("ModDate", ModDate)
PDF_MAKE_NAME("Movie", Movie)
PDF_MAKE_NAME("Msg", Msg)
PDF_MAKE_NAME("Multiply", Multiply)
PDF_MAKE_NAME("N", N)
PDF_MAKE_NAME("Name", Name)
PDF_MAKE_NAME("Named", Named)
PDF_MAKE_NAME("Names", Names)
PDF_MAKE_NAME("NewWindow", NewWindow)
PDF_MAKE_NAME("Next", Next)
PDF_MAKE_NAME("NextPage", NextPage)
PDF_MAKE_NAME("NonEFontNoWarn", NonEFontNoWarn)
PDF_MAKE_NAME("None", None)
PDF_MAKE_NAME("Normal", Normal)
PDF_MAKE_NAME("NotApproved", NotApproved)
PDF_MAKE_NAME("NotForPublicRelease", NotForPublicRelease)
PDF_MAKE_NAME("NumSections", NumSections)
PDF_MAKE_NAME("Nums", Nums)
PDF_MAKE_NAME("O", O)
PDF_MAKE_NAME("OC", OC)
PDF_MAKE_NAME("OCG", OCG)
PDF_MAKE_NAME("OCGs", OCGs)
PDF_MAKE_NAME("OCMD", OCMD)
PDF_MAKE_NAME("OCProperties", OCProperties)
PDF_MAKE_NAME("OE", OE)
PDF_MAKE_NAME("OFF", OFF)
PDF_MAKE_NAME("ON", ON)
PDF_MAKE_NAME("OP", OP)
PDF_MAKE_NAME("OPM", OPM)
PDF_MAKE_NAME("OS", OS)
PDF_MAKE_NAME("ObjStm", ObjStm)
PDF_MAKE_NAME("Of", Of)
PDF_MAKE_NAME("Off", Off)
PDF_MAKE_NAME("Open", Open)
PDF_MAKE_NAME("OpenArrow", OpenArrow)
PDF_MAKE_NAME("OpenType", OpenType)
PDF_MAKE_NAME("Opt", Opt)
PDF_MAKE_NAME("Order", Order)
PDF_MAKE_NAME("Ordering", Ordering)
PDF_MAKE_NAME("Outlines", Outlines)
PDF_MAKE_NAME("OutputCondition", OutputCondition)
PDF_MAKE_NAME("OutputConditionIdentifier", OutputConditionIdentifier)
PDF_MAKE_NAME("OutputIntent", OutputIntent)
PDF_MAKE_NAME("OutputIntents", OutputIntents)
PDF_MAKE_NAME("P", P)
PDF_MAKE_NAME("PDF", PDF)
PDF_MAKE_NAME("PS", PS)
PDF_MAKE_NAME("Page", Page)
PDF_MAKE_NAME("PageMode", PageMode)
PDF_MAKE_NAME("Pages", Pages)
PDF_MAKE_NAME("PaintType", PaintType)
PDF_MAKE_NAME("Params", Params)
PDF_MAKE_NAME("Parent", Parent)
PDF_MAKE_NAME("Pattern", Pattern)
PDF_MAKE_NAME("PatternType", PatternType)
PDF_MAKE_NAME("Perms", Perms)
PDF_MAKE_NAME("PolyLine", PolyLine)
PDF_MAKE_NAME("Polygon", Polygon)
PDF_MAKE_NAME("Popup", Popup)
PDF_MAKE_NAME("PreRelease", PreRelease)
PDF_MAKE_NAME("Predictor", Predictor)
PDF_MAKE_NAME("Prev", Prev)
PDF_MAKE_NAME("PrevPage", PrevPage)
PDF_MAKE_NAME("Preview", Preview)
PDF_MAKE_NAME("Print", Print)
PDF_MAKE_NAME("PrinterMark", PrinterMark)
PDF_MAKE_NAME("ProcSet", ProcSet)
PDF_MAKE_NAME("Producer", Producer)
PDF_MAKE_NAME("Properties", Properties)
PDF_MAKE_NAME("Prop_AuthTime", Prop_AuthTime)
PDF_MAKE_NAME("Prop_AuthType", Prop_AuthType)
PDF_MAKE_NAME("Prop_Build", Prop_Build)
PDF_MAKE_NAME("PubSec", PubSec)
PDF_MAKE_NAME("Push", Push)
PDF_MAKE_NAME("Q", Q)
PDF_MAKE_NAME("QuadPoints", QuadPoints)
PDF_MAKE_NAME("R", R)
PDF_MAKE_NAME("RBGroups", RBGroups)
PDF_MAKE_NAME("RC", RC)
PDF_MAKE_NAME("RClosedArrow", RClosedArrow)
PDF_MAKE_NAME("REx", REx)
PDF_MAKE_NAME("RGB", RGB)
PDF_MAKE_NAME("RI", RI)
PDF_MAKE_NAME("RL", RL)
PDF_MAKE_NAME("ROpenArrow", ROpenArrow)
PDF_MAKE_NAME("Range", Range)
PDF_MAKE_NAME("Reason", Reason)
PDF_MAKE_NAME("Rect", Rect)
PDF_MAKE_NAME("Redact", Redact)
PDF_MAKE_NAME("Ref", Ref)
PDF_MAKE_NAME("Reference", Reference)
PDF_MAKE_NAME("Registry", Registry)
PDF_MAKE_NAME("ResetForm", ResetForm)
PDF_MAKE_NAME("Resources", Resources)
PDF_MAKE_NAME("Root", Root)
PDF_MAKE_NAME("Rotate", Rotate)
PDF_MAKE_NAME("Rows", Rows)
PDF_MAKE_NAME("RunLengthDecode", RunLengthDecode)
PDF_MAKE_NAME("S", S)
PDF_MAKE_NAME("SMask", SMask)
PDF_MAKE_NAME("SMaskInData", SMaskInData)
PDF_MAKE_NAME("Schema", Schema)
PDF_MAKE_NAME("Screen", Screen)
PDF_MAKE_NAME("Separation", Separation)
PDF_MAKE_NAME("Shading", Shading)
PDF_MAKE_NAME("ShadingType", ShadingType)
PDF_MAKE_NAME("Si", Si)
PDF_MAKE_NAME("Sig", Sig)
PDF_MAKE_NAME("SigFlags", SigFlags)
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PDF_MAKE_NAME("SigRef", SigRef)
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PDF_MAKE_NAME("Symb", Symb)
PDF_MAKE_NAME("T", T)
PDF_MAKE_NAME("TI", TI)
PDF_MAKE_NAME("TR", TR)
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PDF_MAKE_NAME("TU", TU)
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PDF_MAKE_NAME("TilingType", TilingType)
PDF_MAKE_NAME("Times", Times)
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PDF_MAKE_NAME("ToUnicode", ToUnicode)
PDF_MAKE_NAME("TopSecret", TopSecret)
PDF_MAKE_NAME("Trans", Trans)
PDF_MAKE_NAME("TransformMethod", TransformMethod)
PDF_MAKE_NAME("TransformParams", TransformParams)
PDF_MAKE_NAME("Transparency", Transparency)
PDF_MAKE_NAME("TrapNet", TrapNet)
PDF_MAKE_NAME("TrimBox", TrimBox)
PDF_MAKE_NAME("TrueType", TrueType)
PDF_MAKE_NAME("TrustedMode", TrustedMode)
PDF_MAKE_NAME("Tx", Tx)
PDF_MAKE_NAME("Type", Type)
PDF_MAKE_NAME("Type0", Type0)
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_OBJECT_H
#define MUPDF_PDF_OBJECT_H

#include "mupdf/fitz/stream.h"

typedef struct pdf_document pdf_document;
typedef struct pdf_crypt pdf_crypt;
typedef struct pdf_journal pdf_journal;

/* Defined in PDF 1.7 according to Acrobat limit. */
#define PDF_MAX_OBJECT_NUMBER 8388607
#define PDF_MAX_GEN_NUMBER 65535

/*
 * Dynamic objects.
 * The same type of objects as found in PDF and PostScript.
 * Used by the filters and the mupdf parser.
 */

typedef struct pdf_obj pdf_obj;

pdf_obj *pdf_new_int(fz_context *ctx, int64_t i);
pdf_obj *pdf_new_real(fz_context *ctx, float f);
pdf_obj *pdf_new_name(fz_context *ctx, const char *str);
pdf_obj *pdf_new_string(fz_context *ctx, const char *str, size_t len);

/*
	Create a PDF 'text string' by encoding input string as either ASCII or UTF-16BE.
	In theory, we could also use PDFDocEncoding.
*/
pdf_obj *pdf_new_text_string(fz_context *ctx, const char *s);
pdf_obj *pdf_new_indirect(fz_context *ctx, pdf_document *doc, int num, int gen);
pdf_obj *pdf_new_array(fz_context *ctx, pdf_document *doc, int initialcap);
pdf_obj *pdf_new_dict(fz_context *ctx, pdf_document *doc, int initialcap);
pdf_obj *pdf_new_rect(fz_context *ctx, pdf_document *doc, fz_rect rect);
pdf_obj *pdf_new_matrix(fz_context *ctx, pdf_document *doc, fz_matrix mtx);
pdf_obj *pdf_new_date(fz_context *ctx, pdf_document *doc, int64_t time);
pdf_obj *pdf_copy_array(fz_context *ctx, pdf_obj *array);
pdf_obj *pdf_copy_dict(fz_context *ctx, pdf_obj *dict);
pdf_obj *pdf_deep_copy_obj(fz_context *ctx, pdf_obj *obj);

pdf_obj *pdf_keep_obj(fz_context *ctx, pdf_obj *obj);
void pdf_drop_obj(fz_context *ctx, pdf_obj *obj);

int pdf_is_null(fz_context *ctx, pdf_obj *obj);
int pdf_is_bool(fz_context *ctx, pdf_obj *obj);
int pdf_is_int(fz_context *ctx, pdf_obj *obj);
int pdf_is_real(fz_context *ctx, pdf_obj *obj);
int pdf_is_number(fz_context *ctx, pdf_obj *obj);
int pdf_is_name(fz_context *ctx, pdf_obj *obj);
int pdf_is_string(fz_context *ctx, pdf_obj *obj);
int pdf_is_array(fz_context *ctx, pdf_obj *obj);
int pdf_is_dict(fz_context *ctx, pdf_obj *obj);
int pdf_is_indirect(fz_context *ctx, pdf_obj *obj);

/*
	Check if an object is a stream or not.
*/
int pdf_obj_num_is_stream(fz_context *ctx, pdf_document *doc, int num);
int pdf_is_stream(fz_context *ctx, pdf_obj *obj);

/* Compare 2 objects. Returns 0 on match, non-zero on mismatch.
 * Streams always mismatch.
 */
int pdf_objcmp(fz_context *ctx, pdf_obj *a, pdf_obj *b);
int pdf_objcmp_resolve(fz_context *ctx, pdf_obj *a, pdf_obj *b);

/* Compare 2 objects. Returns 0 on match, non-zero on mismatch.
 * Stream contents are explicitly checked.
 */
int pdf_objcmp_deep(fz_context *ctx, pdf_obj *a, pdf_obj *b);

int pdf_name_eq(fz_context *ctx, pdf_obj *a, pdf_obj *b);

int pdf_obj_marked(fz_context *ctx, pdf_obj *obj);
int pdf_mark_obj(fz_context *ctx, pdf_obj *obj);
void pdf_unmark_obj(fz_context *ctx, pdf_obj *obj);

typedef struct pdf_cycle_list pdf_cycle_list;
struct pdf_cycle_list {
	pdf_cycle_list *up;
	int num;
};
int pdf_cycle(fz_context *ctx, pdf_cycle_list *here, pdf_cycle_list *prev, pdf_obj *obj);

typedef struct
{
	int len;
	unsigned char bits[1];
} pdf_mark_bits;

pdf_mark_bits *pdf_new_mark_bits(fz_context *ctx, pdf_document *doc);
void pdf_drop_mark_bits(fz_context *ctx, pdf_mark_bits *marks);
void pdf_mark_bits_reset(fz_context *ctx, pdf_mark_bits *marks);
int pdf_mark_bits_set(fz_context *ctx, pdf_mark_bits *marks, pdf_obj *obj);

typedef struct
{
	int len;
	int max;
	int *list;
	int local_list[8];
} pdf_mark_list;

int pdf_mark_list_push(fz_context *ctx, pdf_mark_list *list, pdf_obj *obj);
void pdf_mark_list_pop(fz_context *ctx, pdf_mark_list *list);
void pdf_mark_list_init(fz_context *ctx, pdf_mark_list *list);
void pdf_mark_list_free(fz_context *ctx, pdf_mark_list *list);

void pdf_set_obj_memo(fz_context *ctx, pdf_obj *obj, int bit, int memo);
int pdf_obj_memo(fz_context *ctx, pdf_obj *obj, int bit, int *memo);

int pdf_obj_is_dirty(fz_context *ctx, pdf_obj *obj);
void pdf_dirty_obj(fz_context *ctx, pdf_obj *obj);
void pdf_clean_obj(fz_context *ctx, pdf_obj *obj);

int pdf_to_bool(fz_context *ctx, pdf_obj *obj);
int pdf_to_int(fz_context *ctx, pdf_obj *obj);
int64_t pdf_to_int64(fz_context *ctx, pdf_obj *obj);
float pdf_to_real(fz_context *ctx, pdf_obj *obj);
const char *pdf_to_name(fz_context *ctx, pdf_obj *obj);
const char *pdf_to_text_string(fz_context *ctx, pdf_obj *obj);
const char *pdf_to_string(fz_context *ctx, pdf_obj *obj, size_t *sizep);
char *pdf_to_str_buf(fz_context *ctx, pdf_obj *obj);
size_t pdf_to_str_len(fz_context *ctx, pdf_obj *obj);
int pdf_to_num(fz_context *ctx, pdf_obj *obj);
int pdf_to_gen(fz_context *ctx, pdf_obj *obj);

int pdf_array_len(fz_context *ctx, pdf_obj *array);
pdf_obj *pdf_array_get(fz_context *ctx, pdf_obj *array, int i);
void pdf_array_put(fz_context *ctx, pdf_obj *array, int i, pdf_obj *obj);
void pdf_array_put_drop(fz_context *ctx, pdf_obj *array, int i, pdf_obj *obj);
void pdf_array_push(fz_context *ctx, pdf_obj *array, pdf_obj *obj);
void pdf_array_push_drop(fz_context *ctx, pdf_obj *array, pdf_obj *obj);
void pdf_array_insert(fz_context *ctx, pdf_obj *array, pdf_obj *obj, int index);
void pdf_array_insert_drop(fz_context *ctx, pdf_obj *array, pdf_obj *obj, int index);
void pdf_array_delete(fz_context *ctx, pdf_obj *array, int index);
int pdf_array_find(fz_context *ctx, pdf_obj *array, pdf_obj *obj);
int pdf_array_contains(fz_context *ctx, pdf_obj *array, pdf_obj *obj);

int pdf_dict_len(fz_context *ctx, pdf_obj *dict);
pdf_obj *pdf_dict_get_key(fz_context *ctx, pdf_obj *dict, int idx);
pdf_obj *pdf_dict_get_val(fz_context *ctx, pdf_obj *dict, int idx);
void pdf_dict_put_val_null(fz_context *ctx, pdf_obj *obj, int idx);
pdf_obj *pdf_dict_get(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
pdf_obj *pdf_dict_getp(fz_context *ctx, pdf_obj *dict, const char *path);
pdf_obj *pdf_dict_getl(fz_context *ctx, pdf_obj *dict, ...);
pdf_obj *pdf_dict_geta(fz_context *ctx, pdf_obj *dict, pdf_obj *key, pdf_obj *abbrev);
pdf_obj *pdf_dict_gets(fz_context *ctx, pdf_obj *dict, const char *key);
pdf_obj *pdf_dict_getsa(fz_context *ctx, pdf_obj *dict, const char *key, const char *abbrev);
pdf_obj *pdf_dict_get_inheritable(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
pdf_obj *pdf_dict_getp_inheritable(fz_context *ctx, pdf_obj *dict, const char *path);
void pdf_dict_put(fz_context *ctx, pdf_obj *dict, pdf_obj *key, pdf_obj *val);
void pdf_dict_put_drop(fz_context *ctx, pdf_obj *dict, pdf_obj *key, pdf_obj *val);
void pdf_dict_get_put_drop(fz_context *ctx, pdf_obj *dict, pdf_obj *key, pdf_obj *val, pdf_obj **old_val);
void pdf_dict_puts(fz_context *ctx, pdf_obj *dict, const char *key, pdf_obj *val);
void pdf_dict_puts_drop(fz_context *ctx, pdf_obj *dict, const char *key, pdf_obj *val);
void pdf_dict_putp(fz_context *ctx, pdf_obj *dict, const char *path, pdf_obj *val);
void pdf_dict_putp_drop(fz_context *ctx, pdf_obj *dict, const char *path, pdf_obj *val);
void pdf_dict_putl(fz_context *ctx, pdf_obj *dict, pdf_obj *val, ...);
void pdf_dict_putl_drop(fz_context *ctx, pdf_obj *dict, pdf_obj *val, ...);
void pdf_dict_del(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
void pdf_dict_dels(fz_context *ctx, pdf_obj *dict, const char *key);
void pdf_sort_dict(fz_context *ctx, pdf_obj *dict);

void pdf_dict_put_bool(fz_context *ctx, pdf_obj *dict, pdf_obj *key, int x);
void pdf_dict_put_int(fz_context *ctx, pdf_obj *dict, pdf_obj *key, int64_t x);
void pdf_dict_put_real(fz_context *ctx, pdf_obj *dict, pdf_obj *key, double x);
void pdf_dict_put_name(fz_context *ctx, pdf_obj *dict, pdf_obj *key, const char *x);
void pdf_dict_put_string(fz_context *ctx, pdf_obj *dict, pdf_obj *key, const char *x, size_t n);
void pdf_dict_put_text_string(fz_context *ctx, pdf_obj *dict, pdf_obj *key, const char *x);
void pdf_dict_put_rect(fz_context *ctx, pdf_obj *dict, pdf_obj *key, fz_rect x);
void pdf_dict_put_matrix(fz_context *ctx, pdf_obj *dict, pdf_obj *key, fz_matrix x);
void pdf_dict_put_date(fz_context *ctx, pdf_obj *dict, pdf_obj *key, int64_t time);
pdf_obj *pdf_dict_put_array(fz_context *ctx, pdf_obj *dict, pdf_obj *key, int initial);
pdf_obj *pdf_dict_put_dict(fz_context *ctx, pdf_obj *dict, pdf_obj *key, int initial);
pdf_obj *pdf_dict_puts_dict(fz_context *ctx, pdf_obj *dict, const char *key, int initial);

int pdf_dict_get_bool(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
int pdf_dict_get_int(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
float pdf_dict_get_real(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
const char *pdf_dict_get_name(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
const char *pdf_dict_get_string(fz_context *ctx, pdf_obj *dict, pdf_obj *key, size_t *sizep);
const char *pdf_dict_get_text_string(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
fz_rect pdf_dict_get_rect(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
fz_matrix pdf_dict_get_matrix(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
int64_t pdf_dict_get_date(fz_context *ctx, pdf_obj *dict, pdf_obj *key);

void pdf_array_push_bool(fz_context *ctx, pdf_obj *array, int x);
void pdf_array_push_int(fz_context *ctx, pdf_obj *array, int64_t x);
void pdf_array_push_real(fz_context *ctx, pdf_obj *array, double x);
void pdf_array_push_name(fz_context *ctx, pdf_obj *array, const char *x);
void pdf_array_push_string(fz_context *ctx, pdf_obj *array, const char *x, size_t n);
void pdf_array_push_text_string(fz_context *ctx, pdf_obj *array, const char *x);
pdf_obj *pdf_array_push_array(fz_context *ctx, pdf_obj *array, int initial);
pdf_obj *pdf_array_push_dict(fz_context *ctx, pdf_obj *array, int initial);

int pdf_array_get_bool(fz_context *ctx, pdf_obj *array, int index);
int pdf_array_get_int(fz_context *ctx, pdf_obj *array, int index);
float pdf_array_get_real(fz_context *ctx, pdf_obj *array, int index);
const char *pdf_array_get_name(fz_context *ctx, pdf_obj *array, int index);
const char *pdf_array_get_string(fz_context *ctx, pdf_obj *array, int index, size_t *sizep);
const char *pdf_array_get_text_string(fz_context *ctx, pdf_obj *array, int index);
fz_rect pdf_array_get_rect(fz_context *ctx, pdf_obj *array, int index);
fz_matrix pdf_array_get_matrix(fz_context *ctx, pdf_obj *array, int index);

void pdf_set_obj_parent(fz_context *ctx, pdf_obj *obj, int num);

int pdf_obj_refs(fz_context *ctx, pdf_obj *ref);

int pdf_obj_parent_num(fz_context *ctx, pdf_obj *obj);

char *pdf_sprint_obj(fz_context *ctx, char *buf, size_t cap, size_t *len, pdf_obj *obj, int tight, int ascii);
void pdf_print_obj(fz_context *ctx, fz_output *out, pdf_obj *obj, int tight, int ascii);
void pdf_print_encrypted_obj(fz_context *ctx, fz_output *out, pdf_obj *obj, int tight, int ascii, pdf_crypt *crypt, int num, int gen);

void pdf_debug_obj(fz_context *ctx, pdf_obj *obj);
void pdf_debug_ref(fz_context *ctx, pdf_obj *obj);

/*
	Convert Unicode/PdfDocEncoding string into utf-8.

	The returned string must be freed by the caller.
*/
char *pdf_new_utf8_from_pdf_string(fz_context *ctx, const char *srcptr, size_t srclen);

/*
	Convert text string object to UTF-8.

	The returned string must be freed by the caller.
*/
char *pdf_new_utf8_from_pdf_string_obj(fz_context *ctx, pdf_obj *src);

/*
	Load text stream and convert to UTF-8.

	The returned string must be freed by the caller.
*/
char *pdf_new_utf8_from_pdf_stream_obj(fz_context *ctx, pdf_obj *src);

/*
	Load text stream or text string and convert to UTF-8.

	The returned string must be freed by the caller.
*/
char *pdf_load_stream_or_string_as_utf8(fz_context *ctx, pdf_obj *src);

fz_quad pdf_to_quad(fz_context *ctx, pdf_obj *array, int offset);
fz_rect pdf_to_rect(fz_context *ctx, pdf_obj *array);
fz_matrix pdf_to_matrix(fz_context *ctx, pdf_obj *array);
int64_t pdf_to_date(fz_context *ctx, pdf_obj *time);

pdf_document *pdf_get_indirect_document(fz_context *ctx, pdf_obj *obj);
pdf_document *pdf_get_bound_document(fz_context *ctx, pdf_obj *obj);
void pdf_set_int(fz_context *ctx, pdf_obj *obj, int64_t i);

/* Voodoo to create PDF_NAME(Foo) macros from name-table.h */

#define PDF_NAME(X) ((pdf_obj*)(intptr_t)PDF_ENUM_NAME_##X)

#define PDF_MAKE_NAME(STRING,NAME) PDF_ENUM_NAME_##NAME,
enum {
	PDF_ENUM_NULL,
	PDF_ENUM_TRUE,
	PDF_ENUM_FALSE,
#include "mupdf/pdf/name-table.h"
	PDF_ENUM_LIMIT,
};
#undef PDF_MAKE_NAME

#define PDF_NULL ((pdf_obj*)(intptr_t)PDF_ENUM_NULL)
#define PDF_TRUE ((pdf_obj*)(intptr_t)PDF_ENUM_TRUE)
#define PDF_FALSE ((pdf_obj*)(intptr_t)PDF_ENUM_FALSE)
#define PDF_LIMIT ((pdf_obj*)(intptr_t)PDF_ENUM_LIMIT)


/* Implementation details: subject to change. */

/*
	for use by pdf_crypt_obj_imp to decrypt AES string in place
*/
void pdf_set_str_len(fz_context *ctx, pdf_obj *obj, size_t newlen);


/* Journalling */

/* Call this to enable journalling on a given document. */
void pdf_enable_journal(fz_context *ctx, pdf_document *doc);

/* Call this to start an operation. Undo/redo works at 'operation'
 * granularity. Nested operations are all counted within the outermost
 * operation. Any modification performed on a journalled PDF without an
 * operation having been started will throw an error. */
void pdf_begin_operation(fz_context *ctx, pdf_document *doc, const char *operation);

/* Call this to start an implicit operation. Implicit operations are
 * operations that happen as a consequence of things like updating
 * an annotation. They get rolled into the previous operation, because
 * they generally happen as a result of them. */
void pdf_begin_implicit_operation(fz_context *ctx, pdf_document *doc);

/* Call this to end an operation. */
void pdf_end_operation(fz_context *ctx, pdf_document *doc);

/* Call this to find out how many undo/redo steps there are, and the
 * current position we are within those. 0 = original document,
 * *steps = final edited version. */
int pdf_undoredo_state(fz_context *ctx, pdf_document *doc, int *steps);

/* Call this to find the title of the operation within the undo state. */
const char *pdf_undoredo_step(fz_context *ctx, pdf_document *doc, int step);

/* Helper functions to identify if we are in a state to be able to undo
 * or redo. */
int pdf_can_undo(fz_context *ctx, pdf_document *doc);
int pdf_can_redo(fz_context *ctx, pdf_document *doc);

/* Move backwards in the undo history. Throws an error if we are at the
 * start. Any edits to the document at this point will discard all
 * subsequent history. */
void pdf_undo(fz_context *ctx, pdf_document *doc);

/* Move forwards in the undo history. Throws an error if we are at the
 * end. */
void pdf_redo(fz_context *ctx, pdf_document *doc);

/* Called to reset the entire history. This is called implicitly when
 * a non-undoable change occurs (such as a pdf repair). */
void pdf_discard_journal(fz_context *ctx, pdf_journal *journal);

/* Internal destructor. */
void pdf_drop_journal(fz_context *ctx, pdf_journal *journal);

/* Internal call as part of saving a snapshot of a PDF document. */
void pdf_serialise_journal(fz_context *ctx, pdf_document *doc, fz_output *out);

/* Internal call as part of loading a snapshot of a PDF document. */
void pdf_deserialise_journal(fz_context *ctx, pdf_document *doc, fz_stream *stm);

/* Internal call as part of creating objects. */
void pdf_add_journal_fragment(fz_context *ctx, pdf_document *doc, int parent, pdf_obj *copy, fz_buffer *copy_stream, int newobj);

char *pdf_format_date(fz_context *ctx, int64_t time, char *s, size_t n);
int64_t pdf_parse_date(fz_context *ctx, const char *s);

#endif







mupdf-1.21.1-source/include/mupdf/pdf/page.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_PAGE_H
#define MUPDF_PDF_PAGE_H

#include "mupdf/pdf/interpret.h"

int pdf_lookup_page_number(fz_context *ctx, pdf_document *doc, pdf_obj *pageobj);
int pdf_count_pages(fz_context *ctx, pdf_document *doc);
int pdf_count_pages_imp(fz_context *ctx, fz_document *doc, int chapter);
pdf_obj *pdf_lookup_page_obj(fz_context *ctx, pdf_document *doc, int needle);

/*
	Cache the page tree for fast forward/reverse page lookups.

	It is the caller's responsibility to ensure that nothing alters
	the page tree between this call and the matching pdf_drop_page_tree
	or undefined behaviour may occur.

	Any successful call to pdf_load_page_tree MUST be matched with
	a call to pdf_drop_page_tree.
*/
void pdf_load_page_tree(fz_context *ctx, pdf_document *doc);

/*
	Discard the page tree maps.

	Calls to this should exactly match successful calls to
	pdf_load_page_tree.
*/
void pdf_drop_page_tree(fz_context *ctx, pdf_document *doc);

/*
	Find the page number of a named destination.

	For use with looking up the destination page of a fragment
	identifier in hyperlinks: foo.pdf#bar or foo.pdf#page=5.
*/
int pdf_lookup_anchor(fz_context *ctx, pdf_document *doc, const char *name, float *xp, float *yp);

/*
	Make page self sufficient.

	Copy any inheritable page keys into the actual page object, removing
	any dependencies on the page tree parents.
*/
void pdf_flatten_inheritable_page_items(fz_context *ctx, pdf_obj *page);

/*
	Load a page and its resources.

	Locates the page in the PDF document and loads the page and its
	resources. After pdf_load_page is it possible to retrieve the size
	of the page using pdf_bound_page, or to render the page using
	pdf_run_page_*.

	number: page number, where 0 is the first page of the document.
*/
pdf_page *pdf_load_page(fz_context *ctx, pdf_document *doc, int number);
fz_page *pdf_load_page_imp(fz_context *ctx, fz_document *doc, int chapter, int number);

void pdf_page_obj_transform(fz_context *ctx, pdf_obj *pageobj, fz_rect *page_mediabox, fz_matrix *page_ctm);
void pdf_page_transform(fz_context *ctx, pdf_page *page, fz_rect *mediabox, fz_matrix *ctm);
pdf_obj *pdf_page_resources(fz_context *ctx, pdf_page *page);
pdf_obj *pdf_page_contents(fz_context *ctx, pdf_page *page);
pdf_obj *pdf_page_group(fz_context *ctx, pdf_page *page);

/*
	Get the separation details for a page.
*/
fz_separations *pdf_page_separations(fz_context *ctx, pdf_page *page);

pdf_ocg_descriptor *pdf_read_ocg(fz_context *ctx, pdf_document *doc);
void pdf_drop_ocg(fz_context *ctx, pdf_document *doc);
int pdf_is_ocg_hidden(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, const char *usage, pdf_obj *ocg);

fz_link *pdf_load_links(fz_context *ctx, pdf_page *page);

/*
	Determine the size of a page.

	Determine the page size in points, taking page rotation
	into account. The page size is taken to be the crop box if it
	exists (visible area after cropping), otherwise the media box will
	be used (possibly including printing marks).
*/
fz_rect pdf_bound_page(fz_context *ctx, pdf_page *page);

/*
	Interpret a loaded page and render it on a device.

	page: A page loaded by pdf_load_page.

	dev: Device used for rendering, obtained from fz_new_*_device.

	ctm: A transformation matrix applied to the objects on the page,
	e.g. to scale or rotate the page contents as desired.
*/
void pdf_run_page(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, fz_cookie *cookie);

/*
	Interpret a loaded page and render it on a device.

	page: A page loaded by pdf_load_page.

	dev: Device used for rendering, obtained from fz_new_*_device.

	ctm: A transformation matrix applied to the objects on the page,
	e.g. to scale or rotate the page contents as desired.

	usage: The 'usage' for displaying the file (typically
	'View', 'Print' or 'Export'). NULL means 'View'.

	cookie: A pointer to an optional fz_cookie structure that can be used
	to track progress, collect errors etc.
*/
void pdf_run_page_with_usage(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie);

/*
	Interpret a loaded page and render it on a device.
	Just the main page contents without the annotations

	page: A page loaded by pdf_load_page.

	dev: Device used for rendering, obtained from fz_new_*_device.

	ctm: A transformation matrix applied to the objects on the page,
	e.g. to scale or rotate the page contents as desired.
*/
void pdf_run_page_contents(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, fz_cookie *cookie);
void pdf_run_page_annots(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, fz_cookie *cookie);
void pdf_run_page_widgets(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, fz_cookie *cookie);
void pdf_run_page_contents_with_usage(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie);
void pdf_run_page_annots_with_usage(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie);
void pdf_run_page_widgets_with_usage(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie);

void pdf_filter_page_contents(fz_context *ctx, pdf_document *doc, pdf_page *page, pdf_filter_options *filter);
void pdf_filter_annot_contents(fz_context *ctx, pdf_document *doc, pdf_annot *annot, pdf_filter_options *filter);

fz_pixmap *pdf_new_pixmap_from_page_contents_with_usage(fz_context *ctx, pdf_page *page, fz_matrix ctm, fz_colorspace *cs, int alpha, const char *usage);
fz_pixmap *pdf_new_pixmap_from_page_with_usage(fz_context *ctx, pdf_page *page, fz_matrix ctm, fz_colorspace *cs, int alpha, const char *usage);
fz_pixmap *pdf_new_pixmap_from_page_contents_with_separations_and_usage(fz_context *ctx, pdf_page *page, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha, const char *usage);
fz_pixmap *pdf_new_pixmap_from_page_with_separations_and_usage(fz_context *ctx, pdf_page *page, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha, const char *usage);

enum {
	PDF_REDACT_IMAGE_NONE,
	PDF_REDACT_IMAGE_REMOVE,
	PDF_REDACT_IMAGE_PIXELS,
};

typedef struct
{
	int black_boxes;
	int image_method;
} pdf_redact_options;

int pdf_redact_page(fz_context *ctx, pdf_document *doc, pdf_page *page, pdf_redact_options *opts);

fz_transition *pdf_page_presentation(fz_context *ctx, pdf_page *page, fz_transition *transition, float *duration);

fz_default_colorspaces *pdf_load_default_colorspaces(fz_context *ctx, pdf_document *doc, pdf_page *page);

/*
	Update default colorspaces for an xobject.
*/
fz_default_colorspaces *pdf_update_default_colorspaces(fz_context *ctx, fz_default_colorspaces *old_cs, pdf_obj *res);

/*
 * Page tree, pages and related objects
 */

struct pdf_page
{
	fz_page super;
	pdf_document *doc; /* type alias for super.doc */
	pdf_obj *obj;

	int transparency;
	int overprint;

	fz_link *links;
	pdf_annot *annots, **annot_tailp;
	pdf_annot *widgets, **widget_tailp;
};

#endif







mupdf-1.21.1-source/include/mupdf/pdf/parse.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_PARSE_H
#define MUPDF_PDF_PARSE_H

#include "mupdf/pdf/document.h"

typedef enum
{
	PDF_TOK_ERROR, PDF_TOK_EOF,
	PDF_TOK_OPEN_ARRAY, PDF_TOK_CLOSE_ARRAY,
	PDF_TOK_OPEN_DICT, PDF_TOK_CLOSE_DICT,
	PDF_TOK_OPEN_BRACE, PDF_TOK_CLOSE_BRACE,
	PDF_TOK_NAME, PDF_TOK_INT, PDF_TOK_REAL, PDF_TOK_STRING, PDF_TOK_KEYWORD,
	PDF_TOK_R, PDF_TOK_TRUE, PDF_TOK_FALSE, PDF_TOK_NULL,
	PDF_TOK_OBJ, PDF_TOK_ENDOBJ,
	PDF_TOK_STREAM, PDF_TOK_ENDSTREAM,
	PDF_TOK_XREF, PDF_TOK_TRAILER, PDF_TOK_STARTXREF,
	PDF_TOK_NEWOBJ,
	PDF_NUM_TOKENS
} pdf_token;

void pdf_lexbuf_init(fz_context *ctx, pdf_lexbuf *lexbuf, int size);
void pdf_lexbuf_fin(fz_context *ctx, pdf_lexbuf *lexbuf);
ptrdiff_t pdf_lexbuf_grow(fz_context *ctx, pdf_lexbuf *lexbuf);

pdf_token pdf_lex(fz_context *ctx, fz_stream *f, pdf_lexbuf *lexbuf);
pdf_token pdf_lex_no_string(fz_context *ctx, fz_stream *f, pdf_lexbuf *lexbuf);

pdf_obj *pdf_parse_array(fz_context *ctx, pdf_document *doc, fz_stream *f, pdf_lexbuf *buf);
pdf_obj *pdf_parse_dict(fz_context *ctx, pdf_document *doc, fz_stream *f, pdf_lexbuf *buf);
pdf_obj *pdf_parse_stm_obj(fz_context *ctx, pdf_document *doc, fz_stream *f, pdf_lexbuf *buf);
pdf_obj *pdf_parse_ind_obj(fz_context *ctx, pdf_document *doc, fz_stream *f, int *num, int *gen, int64_t *stm_ofs, int *try_repair);
pdf_obj *pdf_parse_journal_obj(fz_context *ctx, pdf_document *doc, fz_stream *stm, int *onum, fz_buffer **ostm, int *newobj);

/*
	print a lexed token to a buffer, growing if necessary
*/
void pdf_append_token(fz_context *ctx, fz_buffer *buf, int tok, pdf_lexbuf *lex);

#endif







mupdf-1.21.1-source/include/mupdf/pdf/resource.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_RESOURCE_H
#define MUPDF_PDF_RESOURCE_H

#include "mupdf/fitz/font.h"
#include "mupdf/fitz/image.h"
#include "mupdf/fitz/shade.h"
#include "mupdf/fitz/store.h"
#include "mupdf/pdf/object.h"

void pdf_store_item(fz_context *ctx, pdf_obj *key, void *val, size_t itemsize);
void *pdf_find_item(fz_context *ctx, fz_store_drop_fn *drop, pdf_obj *key);
void pdf_remove_item(fz_context *ctx, fz_store_drop_fn *drop, pdf_obj *key);
void pdf_empty_store(fz_context *ctx, pdf_document *doc);
void pdf_purge_locals_from_store(fz_context *ctx, pdf_document *doc);

/*
 * Structures used for managing resource locations and avoiding multiple
 * occurrences when resources are added to the document. The search for existing
 * resources will be performed when we are first trying to add an item. Object
 * refs are stored in a fz_hash_table structure using a hash of the md5 sum of
 * the data, enabling rapid lookup.
 */

enum { PDF_SIMPLE_FONT_RESOURCE=1, PDF_CID_FONT_RESOURCE=2, PDF_CJK_FONT_RESOURCE=3 };
enum { PDF_SIMPLE_ENCODING_LATIN, PDF_SIMPLE_ENCODING_GREEK, PDF_SIMPLE_ENCODING_CYRILLIC };

/* The contents of this structure are defined publically just so we can
 * define this on the stack. */
typedef struct
{
	unsigned char digest[16];
	int type;
	int encoding;
	int local_xref;
} pdf_font_resource_key;

pdf_obj *pdf_find_font_resource(fz_context *ctx, pdf_document *doc, int type, int encoding, fz_font *item, pdf_font_resource_key *key);
pdf_obj *pdf_insert_font_resource(fz_context *ctx, pdf_document *doc, pdf_font_resource_key *key, pdf_obj *obj);
void pdf_drop_resource_tables(fz_context *ctx, pdf_document *doc);
void pdf_purge_local_font_resources(fz_context *ctx, pdf_document *doc);

typedef struct pdf_function pdf_function;

void pdf_eval_function(fz_context *ctx, pdf_function *func, const float *in, int inlen, float *out, int outlen);
pdf_function *pdf_keep_function(fz_context *ctx, pdf_function *func);
void pdf_drop_function(fz_context *ctx, pdf_function *func);
size_t pdf_function_size(fz_context *ctx, pdf_function *func);
pdf_function *pdf_load_function(fz_context *ctx, pdf_obj *ref, int in, int out);

fz_colorspace *pdf_document_output_intent(fz_context *ctx, pdf_document *doc);
fz_colorspace *pdf_load_colorspace(fz_context *ctx, pdf_obj *obj);
int pdf_is_tint_colorspace(fz_context *ctx, fz_colorspace *cs);

fz_shade *pdf_load_shading(fz_context *ctx, pdf_document *doc, pdf_obj *obj);

fz_image *pdf_load_inline_image(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, pdf_obj *dict, fz_stream *file);
int pdf_is_jpx_image(fz_context *ctx, pdf_obj *dict);

fz_image *pdf_load_image(fz_context *ctx, pdf_document *doc, pdf_obj *obj);

pdf_obj *pdf_add_image(fz_context *ctx, pdf_document *doc, fz_image *image);

typedef struct
{
	fz_storable storable;
	int ismask;
	float xstep;
	float ystep;
	fz_matrix matrix;
	fz_rect bbox;
	pdf_document *document;
	pdf_obj *resources;
	pdf_obj *contents;
	int id; /* unique ID for caching rendered tiles */
} pdf_pattern;

pdf_pattern *pdf_load_pattern(fz_context *ctx, pdf_document *doc, pdf_obj *obj);
pdf_pattern *pdf_keep_pattern(fz_context *ctx, pdf_pattern *pat);
void pdf_drop_pattern(fz_context *ctx, pdf_pattern *pat);

pdf_obj *pdf_new_xobject(fz_context *ctx, pdf_document *doc, fz_rect bbox, fz_matrix matrix, pdf_obj *res, fz_buffer *buffer);
void pdf_update_xobject(fz_context *ctx, pdf_document *doc, pdf_obj *xobj, fz_rect bbox, fz_matrix mat, pdf_obj *res, fz_buffer *buffer);

pdf_obj *pdf_xobject_resources(fz_context *ctx, pdf_obj *xobj);
fz_rect pdf_xobject_bbox(fz_context *ctx, pdf_obj *xobj);
fz_matrix pdf_xobject_matrix(fz_context *ctx, pdf_obj *xobj);
int pdf_xobject_isolated(fz_context *ctx, pdf_obj *xobj);
int pdf_xobject_knockout(fz_context *ctx, pdf_obj *xobj);
int pdf_xobject_transparency(fz_context *ctx, pdf_obj *xobj);
fz_colorspace *pdf_xobject_colorspace(fz_context *ctx, pdf_obj *xobj);

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_XREF_H
#define MUPDF_PDF_XREF_H

#include "mupdf/pdf/document.h"

/*
	Allocate a slot in the xref table and return a fresh unused object number.
*/
int pdf_create_object(fz_context *ctx, pdf_document *doc);

/*
	Remove object from xref table, marking the slot as free.
*/
void pdf_delete_object(fz_context *ctx, pdf_document *doc, int num);

/*
	Replace object in xref table with the passed in object.
*/
void pdf_update_object(fz_context *ctx, pdf_document *doc, int num, pdf_obj *obj);

/*
	Replace stream contents for object in xref table with the passed in buffer.

	The buffer contents must match the /Filter setting if 'compressed' is true.
	If 'compressed' is false, the /Filter and /DecodeParms entries are deleted.
	The /Length entry is updated.
*/
void pdf_update_stream(fz_context *ctx, pdf_document *doc, pdf_obj *ref, fz_buffer *buf, int compressed);

/*
	Return true if 'obj' is an indirect reference to an object that is held
	by the "local" xref section.
*/
int pdf_is_local_object(fz_context *ctx, pdf_document *doc, pdf_obj *obj);

pdf_obj *pdf_add_object(fz_context *ctx, pdf_document *doc, pdf_obj *obj);
pdf_obj *pdf_add_object_drop(fz_context *ctx, pdf_document *doc, pdf_obj *obj);
pdf_obj *pdf_add_stream(fz_context *ctx, pdf_document *doc, fz_buffer *buf, pdf_obj *obj, int compressed);

pdf_obj *pdf_add_new_dict(fz_context *ctx, pdf_document *doc, int initial);
pdf_obj *pdf_add_new_array(fz_context *ctx, pdf_document *doc, int initial);

typedef struct
{
	char type;		/* 0=unset (f)ree i(n)use (o)bjstm */
	unsigned char marked;	/* marked to keep alive with pdf_mark_xref */
	unsigned short gen;	/* generation / objstm index */
	int num;		/* original object number (for decryption after renumbering) */
	int64_t ofs;		/* file offset / objstm object number */
	int64_t stm_ofs;	/* on-disk stream */
	fz_buffer *stm_buf;	/* in-memory stream (for updated objects) */
	pdf_obj *obj;		/* stored/cached object */
} pdf_xref_entry;

typedef struct pdf_xref_subsec
{
	struct pdf_xref_subsec *next;
	int len;
	int start;
	pdf_xref_entry *table;
} pdf_xref_subsec;

struct pdf_xref
{
	int num_objects;
	pdf_xref_subsec *subsec;
	pdf_obj *trailer;
	pdf_obj *pre_repair_trailer;
	pdf_unsaved_sig *unsaved_sigs;
	pdf_unsaved_sig **unsaved_sigs_end;
	int64_t end_ofs; /* file offset to end of xref */
};

pdf_xref_entry *pdf_cache_object(fz_context *ctx, pdf_document *doc, int num);

int pdf_count_objects(fz_context *ctx, pdf_document *doc);
pdf_obj *pdf_resolve_indirect(fz_context *ctx, pdf_obj *ref);
pdf_obj *pdf_resolve_indirect_chain(fz_context *ctx, pdf_obj *ref);
pdf_obj *pdf_load_object(fz_context *ctx, pdf_document *doc, int num);
pdf_obj *pdf_load_unencrypted_object(fz_context *ctx, pdf_document *doc, int num);

/*
	Load raw (compressed but decrypted) contents of a stream into buf.
*/
fz_buffer *pdf_load_raw_stream_number(fz_context *ctx, pdf_document *doc, int num);
fz_buffer *pdf_load_raw_stream(fz_context *ctx, pdf_obj *ref);

/*
	Load uncompressed contents of a stream into buf.
*/
fz_buffer *pdf_load_stream_number(fz_context *ctx, pdf_document *doc, int num);
fz_buffer *pdf_load_stream(fz_context *ctx, pdf_obj *ref);

/*
	Open a stream for reading the raw (compressed but decrypted) data.
*/
fz_stream *pdf_open_raw_stream_number(fz_context *ctx, pdf_document *doc, int num);
fz_stream *pdf_open_raw_stream(fz_context *ctx, pdf_obj *ref);

/*
	Open a stream for reading uncompressed data.
	Put the opened file in doc->stream.
	Using doc->file while a stream is open is a Bad idea.
*/
fz_stream *pdf_open_stream_number(fz_context *ctx, pdf_document *doc, int num);
fz_stream *pdf_open_stream(fz_context *ctx, pdf_obj *ref);

/*
	Construct a filter to decode a stream, without
	constraining to stream length, and without decryption.
*/
fz_stream *pdf_open_inline_stream(fz_context *ctx, pdf_document *doc, pdf_obj *stmobj, int length, fz_stream *chain, fz_compression_params *params);
fz_compressed_buffer *pdf_load_compressed_stream(fz_context *ctx, pdf_document *doc, int num, size_t worst_case);
void pdf_load_compressed_inline_image(fz_context *ctx, pdf_document *doc, pdf_obj *dict, int length, fz_stream *cstm, int indexed, fz_compressed_image *image);
fz_stream *pdf_open_stream_with_offset(fz_context *ctx, pdf_document *doc, int num, pdf_obj *dict, int64_t stm_ofs);
fz_stream *pdf_open_contents_stream(fz_context *ctx, pdf_document *doc, pdf_obj *obj);

int pdf_version(fz_context *ctx, pdf_document *doc);
pdf_obj *pdf_trailer(fz_context *ctx, pdf_document *doc);
void pdf_set_populating_xref_trailer(fz_context *ctx, pdf_document *doc, pdf_obj *trailer);
int pdf_xref_len(fz_context *ctx, pdf_document *doc);

pdf_obj *pdf_metadata(fz_context *ctx, pdf_document *doc);

/*
	Used while reading the individual xref sections from a file.
*/
pdf_xref_entry *pdf_get_populating_xref_entry(fz_context *ctx, pdf_document *doc, int i);

/*
	Used after loading a document to access entries.

	This will never throw anything, or return NULL if it is
	only asked to return objects in range within a 'solid'
	xref.
*/
pdf_xref_entry *pdf_get_xref_entry(fz_context *ctx, pdf_document *doc, int i);
pdf_xref_entry *pdf_get_xref_entry_no_null(fz_context *ctx, pdf_document *doc, int i);
void pdf_replace_xref(fz_context *ctx, pdf_document *doc, pdf_xref_entry *entries, int n);
void pdf_forget_xref(fz_context *ctx, pdf_document *doc);
pdf_xref_entry *pdf_get_incremental_xref_entry(fz_context *ctx, pdf_document *doc, int i);

/*
	Ensure that an object has been cloned into the incremental xref section.
*/
int pdf_xref_ensure_incremental_object(fz_context *ctx, pdf_document *doc, int num);
int pdf_xref_is_incremental(fz_context *ctx, pdf_document *doc, int num);
void pdf_xref_store_unsaved_signature(fz_context *ctx, pdf_document *doc, pdf_obj *field, pdf_pkcs7_signer *signer);
void pdf_xref_remove_unsaved_signature(fz_context *ctx, pdf_document *doc, pdf_obj *field);
int pdf_xref_obj_is_unsaved_signature(pdf_document *doc, pdf_obj *obj);
void pdf_xref_ensure_local_object(fz_context *ctx, pdf_document *doc, int num);
int pdf_obj_is_incremental(fz_context *ctx, pdf_obj *obj);

void pdf_repair_xref(fz_context *ctx, pdf_document *doc);
void pdf_repair_obj_stms(fz_context *ctx, pdf_document *doc);
void pdf_repair_trailer(fz_context *ctx, pdf_document *doc);

/*
	Ensure that the current populating xref has a single subsection
	that covers the entire range.
*/
void pdf_ensure_solid_xref(fz_context *ctx, pdf_document *doc, int num);
void pdf_mark_xref(fz_context *ctx, pdf_document *doc);
void pdf_clear_xref(fz_context *ctx, pdf_document *doc);
void pdf_clear_xref_to_mark(fz_context *ctx, pdf_document *doc);

int pdf_repair_obj(fz_context *ctx, pdf_document *doc, pdf_lexbuf *buf, int64_t *stmofsp, int *stmlenp, pdf_obj **encrypt, pdf_obj **id, pdf_obj **page, int64_t *tmpofs, pdf_obj **root);

pdf_obj *pdf_progressive_advance(fz_context *ctx, pdf_document *doc, int pagenum);

/*
	Return the number of versions that there
	are in a file. i.e. 1 + the number of updates that
	the file on disc has been through. i.e. internal
	unsaved changes to the file (such as appearance streams)
	are ignored. Also, the initial write of a linearized
	file (which appears as a base file write + an incremental
	update) is treated as a single version.
*/
int pdf_count_versions(fz_context *ctx, pdf_document *doc);
int pdf_count_unsaved_versions(fz_context *ctx, pdf_document *doc);
int pdf_validate_changes(fz_context *ctx, pdf_document *doc, int version);
int pdf_doc_was_linearized(fz_context *ctx, pdf_document *doc);

typedef struct pdf_locked_fields pdf_locked_fields;
int pdf_is_field_locked(fz_context *ctx, pdf_locked_fields *locked, const char *name);
void pdf_drop_locked_fields(fz_context *ctx, pdf_locked_fields *locked);
pdf_locked_fields *pdf_find_locked_fields(fz_context *ctx, pdf_document *doc, int version);
pdf_locked_fields *pdf_find_locked_fields_for_sig(fz_context *ctx, pdf_document *doc, pdf_obj *sig);

/*
	Check the entire history of the document, and return the number of
	the last version that checked out OK.
	i.e. 0 = "the entire history checks out OK".
		  n = "none of the history checked out OK".
*/
int pdf_validate_change_history(fz_context *ctx, pdf_document *doc);

/*
	Find which version of a document the current version of obj
	was defined in.

	version = 0 = latest, 1 = previous update etc, allowing for
	the first incremental update in a linearized file being ignored.
*/
int pdf_find_version_for_obj(fz_context *ctx, pdf_document *doc, pdf_obj *obj);

/*
	Return the number of updates ago when a signature became invalid,
	not counting any unsaved changes.

	Thus:
	 -1 => Has changed in the current unsaved changes.
	  0 => still valid.
	  1 => became invalid on the last save
	  n => became invalid n saves ago
*/
int pdf_validate_signature(fz_context *ctx, pdf_annot *widget);
int pdf_was_pure_xfa(fz_context *ctx, pdf_document *doc);

/* Local xrefs - designed for holding stuff that shouldn't be written
 * back into the actual document, such as synthesized appearance
 * streams. */
pdf_xref *pdf_new_local_xref(fz_context *ctx, pdf_document *doc);

void pdf_drop_local_xref(fz_context *ctx, pdf_xref *xref);
void pdf_drop_local_xref_and_resources(fz_context *ctx, pdf_document *doc);

/* Debug call to dump the incremental/local xrefs to the
 * debug channel. */
void pdf_debug_doc_changes(fz_context *ctx, pdf_document *doc);

#endif
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/*
 * Copyright (C) 2012 Grigori Goronzy <greg@kinoho.net>
 *
 * Permission to use, copy, modify, and/or distribute this software for any
 * purpose with or without fee is hereby granted, provided that the above
 * copyright notice and this permission notice appear in all copies.
 *
 * THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES
 * WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF
 * MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR
 * ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
 * WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
 * ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF
 * OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
 */

#ifndef UCDN_H
#define UCDN_H

#ifdef __cplusplus
extern "C" {
#endif

#include "fitz/system.h"

#define UCDN_EAST_ASIAN_F 0
#define UCDN_EAST_ASIAN_H 1
#define UCDN_EAST_ASIAN_W 2
#define UCDN_EAST_ASIAN_NA 3
#define UCDN_EAST_ASIAN_A 4
#define UCDN_EAST_ASIAN_N 5

#define UCDN_SCRIPT_COMMON 0
#define UCDN_SCRIPT_LATIN 1
#define UCDN_SCRIPT_GREEK 2
#define UCDN_SCRIPT_CYRILLIC 3
#define UCDN_SCRIPT_ARMENIAN 4
#define UCDN_SCRIPT_HEBREW 5
#define UCDN_SCRIPT_ARABIC 6
#define UCDN_SCRIPT_SYRIAC 7
#define UCDN_SCRIPT_THAANA 8
#define UCDN_SCRIPT_DEVANAGARI 9
#define UCDN_SCRIPT_BENGALI 10
#define UCDN_SCRIPT_GURMUKHI 11
#define UCDN_SCRIPT_GUJARATI 12
#define UCDN_SCRIPT_ORIYA 13
#define UCDN_SCRIPT_TAMIL 14
#define UCDN_SCRIPT_TELUGU 15
#define UCDN_SCRIPT_KANNADA 16
#define UCDN_SCRIPT_MALAYALAM 17
#define UCDN_SCRIPT_SINHALA 18
#define UCDN_SCRIPT_THAI 19
#define UCDN_SCRIPT_LAO 20
#define UCDN_SCRIPT_TIBETAN 21
#define UCDN_SCRIPT_MYANMAR 22
#define UCDN_SCRIPT_GEORGIAN 23
#define UCDN_SCRIPT_HANGUL 24
#define UCDN_SCRIPT_ETHIOPIC 25
#define UCDN_SCRIPT_CHEROKEE 26
#define UCDN_SCRIPT_CANADIAN_ABORIGINAL 27
#define UCDN_SCRIPT_OGHAM 28
#define UCDN_SCRIPT_RUNIC 29
#define UCDN_SCRIPT_KHMER 30
#define UCDN_SCRIPT_MONGOLIAN 31
#define UCDN_SCRIPT_HIRAGANA 32
#define UCDN_SCRIPT_KATAKANA 33
#define UCDN_SCRIPT_BOPOMOFO 34
#define UCDN_SCRIPT_HAN 35
#define UCDN_SCRIPT_YI 36
#define UCDN_SCRIPT_OLD_ITALIC 37
#define UCDN_SCRIPT_GOTHIC 38
#define UCDN_SCRIPT_DESERET 39
#define UCDN_SCRIPT_INHERITED 40
#define UCDN_SCRIPT_TAGALOG 41
#define UCDN_SCRIPT_HANUNOO 42
#define UCDN_SCRIPT_BUHID 43
#define UCDN_SCRIPT_TAGBANWA 44
#define UCDN_SCRIPT_LIMBU 45
#define UCDN_SCRIPT_TAI_LE 46
#define UCDN_SCRIPT_LINEAR_B 47
#define UCDN_SCRIPT_UGARITIC 48
#define UCDN_SCRIPT_SHAVIAN 49
#define UCDN_SCRIPT_OSMANYA 50
#define UCDN_SCRIPT_CYPRIOT 51
#define UCDN_SCRIPT_BRAILLE 52
#define UCDN_SCRIPT_BUGINESE 53
#define UCDN_SCRIPT_COPTIC 54
#define UCDN_SCRIPT_NEW_TAI_LUE 55
#define UCDN_SCRIPT_GLAGOLITIC 56
#define UCDN_SCRIPT_TIFINAGH 57
#define UCDN_SCRIPT_SYLOTI_NAGRI 58
#define UCDN_SCRIPT_OLD_PERSIAN 59
#define UCDN_SCRIPT_KHAROSHTHI 60
#define UCDN_SCRIPT_BALINESE 61
#define UCDN_SCRIPT_CUNEIFORM 62
#define UCDN_SCRIPT_PHOENICIAN 63
#define UCDN_SCRIPT_PHAGS_PA 64
#define UCDN_SCRIPT_NKO 65
#define UCDN_SCRIPT_SUNDANESE 66
#define UCDN_SCRIPT_LEPCHA 67
#define UCDN_SCRIPT_OL_CHIKI 68
#define UCDN_SCRIPT_VAI 69
#define UCDN_SCRIPT_SAURASHTRA 70
#define UCDN_SCRIPT_KAYAH_LI 71
#define UCDN_SCRIPT_REJANG 72
#define UCDN_SCRIPT_LYCIAN 73
#define UCDN_SCRIPT_CARIAN 74
#define UCDN_SCRIPT_LYDIAN 75
#define UCDN_SCRIPT_CHAM 76
#define UCDN_SCRIPT_TAI_THAM 77
#define UCDN_SCRIPT_TAI_VIET 78
#define UCDN_SCRIPT_AVESTAN 79
#define UCDN_SCRIPT_EGYPTIAN_HIEROGLYPHS 80
#define UCDN_SCRIPT_SAMARITAN 81
#define UCDN_SCRIPT_LISU 82
#define UCDN_SCRIPT_BAMUM 83
#define UCDN_SCRIPT_JAVANESE 84
#define UCDN_SCRIPT_MEETEI_MAYEK 85
#define UCDN_SCRIPT_IMPERIAL_ARAMAIC 86
#define UCDN_SCRIPT_OLD_SOUTH_ARABIAN 87
#define UCDN_SCRIPT_INSCRIPTIONAL_PARTHIAN 88
#define UCDN_SCRIPT_INSCRIPTIONAL_PAHLAVI 89
#define UCDN_SCRIPT_OLD_TURKIC 90
#define UCDN_SCRIPT_KAITHI 91
#define UCDN_SCRIPT_BATAK 92
#define UCDN_SCRIPT_BRAHMI 93
#define UCDN_SCRIPT_MANDAIC 94
#define UCDN_SCRIPT_CHAKMA 95
#define UCDN_SCRIPT_MEROITIC_CURSIVE 96
#define UCDN_SCRIPT_MEROITIC_HIEROGLYPHS 97
#define UCDN_SCRIPT_MIAO 98
#define UCDN_SCRIPT_SHARADA 99
#define UCDN_SCRIPT_SORA_SOMPENG 100
#define UCDN_SCRIPT_TAKRI 101
#define UCDN_SCRIPT_UNKNOWN 102
#define UCDN_SCRIPT_BASSA_VAH 103
#define UCDN_SCRIPT_CAUCASIAN_ALBANIAN 104
#define UCDN_SCRIPT_DUPLOYAN 105
#define UCDN_SCRIPT_ELBASAN 106
#define UCDN_SCRIPT_GRANTHA 107
#define UCDN_SCRIPT_KHOJKI 108
#define UCDN_SCRIPT_KHUDAWADI 109
#define UCDN_SCRIPT_LINEAR_A 110
#define UCDN_SCRIPT_MAHAJANI 111
#define UCDN_SCRIPT_MANICHAEAN 112
#define UCDN_SCRIPT_MENDE_KIKAKUI 113
#define UCDN_SCRIPT_MODI 114
#define UCDN_SCRIPT_MRO 115
#define UCDN_SCRIPT_NABATAEAN 116
#define UCDN_SCRIPT_OLD_NORTH_ARABIAN 117
#define UCDN_SCRIPT_OLD_PERMIC 118
#define UCDN_SCRIPT_PAHAWH_HMONG 119
#define UCDN_SCRIPT_PALMYRENE 120
#define UCDN_SCRIPT_PAU_CIN_HAU 121
#define UCDN_SCRIPT_PSALTER_PAHLAVI 122
#define UCDN_SCRIPT_SIDDHAM 123
#define UCDN_SCRIPT_TIRHUTA 124
#define UCDN_SCRIPT_WARANG_CITI 125
#define UCDN_SCRIPT_AHOM 126
#define UCDN_SCRIPT_ANATOLIAN_HIEROGLYPHS 127
#define UCDN_SCRIPT_HATRAN 128
#define UCDN_SCRIPT_MULTANI 129
#define UCDN_SCRIPT_OLD_HUNGARIAN 130
#define UCDN_SCRIPT_SIGNWRITING 131
#define UCDN_SCRIPT_ADLAM 132
#define UCDN_SCRIPT_BHAIKSUKI 133
#define UCDN_SCRIPT_MARCHEN 134
#define UCDN_SCRIPT_NEWA 135
#define UCDN_SCRIPT_OSAGE 136
#define UCDN_SCRIPT_TANGUT 137
#define UCDN_SCRIPT_MASARAM_GONDI 138
#define UCDN_SCRIPT_NUSHU 139
#define UCDN_SCRIPT_SOYOMBO 140
#define UCDN_SCRIPT_ZANABAZAR_SQUARE 141
#define UCDN_SCRIPT_DOGRA 142
#define UCDN_SCRIPT_GUNJALA_GONDI 143
#define UCDN_SCRIPT_HANIFI_ROHINGYA 144
#define UCDN_SCRIPT_MAKASAR 145
#define UCDN_SCRIPT_MEDEFAIDRIN 146
#define UCDN_SCRIPT_OLD_SOGDIAN 147
#define UCDN_SCRIPT_SOGDIAN 148
#define UCDN_SCRIPT_ELYMAIC 149
#define UCDN_SCRIPT_NANDINAGARI 150
#define UCDN_SCRIPT_NYIAKENG_PUACHUE_HMONG 151
#define UCDN_SCRIPT_WANCHO 152
#define UCDN_SCRIPT_CHORASMIAN 153
#define UCDN_SCRIPT_DIVES_AKURU 154
#define UCDN_SCRIPT_KHITAN_SMALL_SCRIPT 155
#define UCDN_SCRIPT_YEZIDI 156
#define UCDN_SCRIPT_VITHKUQI 157
#define UCDN_SCRIPT_OLD_UYGHUR 158
#define UCDN_SCRIPT_CYPRO_MINOAN 159
#define UCDN_SCRIPT_TANGSA 160
#define UCDN_SCRIPT_TOTO 161
#define UCDN_SCRIPT_KAWI 162
#define UCDN_SCRIPT_NAG_MUNDARI 163
#define UCDN_LAST_SCRIPT 163

#define UCDN_LINEBREAK_CLASS_OP 0
#define UCDN_LINEBREAK_CLASS_CL 1
#define UCDN_LINEBREAK_CLASS_CP 2
#define UCDN_LINEBREAK_CLASS_QU 3
#define UCDN_LINEBREAK_CLASS_GL 4
#define UCDN_LINEBREAK_CLASS_NS 5
#define UCDN_LINEBREAK_CLASS_EX 6
#define UCDN_LINEBREAK_CLASS_SY 7
#define UCDN_LINEBREAK_CLASS_IS 8
#define UCDN_LINEBREAK_CLASS_PR 9
#define UCDN_LINEBREAK_CLASS_PO 10
#define UCDN_LINEBREAK_CLASS_NU 11
#define UCDN_LINEBREAK_CLASS_AL 12
#define UCDN_LINEBREAK_CLASS_HL 13
#define UCDN_LINEBREAK_CLASS_ID 14
#define UCDN_LINEBREAK_CLASS_IN 15
#define UCDN_LINEBREAK_CLASS_HY 16
#define UCDN_LINEBREAK_CLASS_BA 17
#define UCDN_LINEBREAK_CLASS_BB 18
#define UCDN_LINEBREAK_CLASS_B2 19
#define UCDN_LINEBREAK_CLASS_ZW 20
#define UCDN_LINEBREAK_CLASS_CM 21
#define UCDN_LINEBREAK_CLASS_WJ 22
#define UCDN_LINEBREAK_CLASS_H2 23
#define UCDN_LINEBREAK_CLASS_H3 24
#define UCDN_LINEBREAK_CLASS_JL 25
#define UCDN_LINEBREAK_CLASS_JV 26
#define UCDN_LINEBREAK_CLASS_JT 27
#define UCDN_LINEBREAK_CLASS_RI 28
#define UCDN_LINEBREAK_CLASS_AI 29
#define UCDN_LINEBREAK_CLASS_BK 30
#define UCDN_LINEBREAK_CLASS_CB 31
#define UCDN_LINEBREAK_CLASS_CJ 32
#define UCDN_LINEBREAK_CLASS_CR 33
#define UCDN_LINEBREAK_CLASS_LF 34
#define UCDN_LINEBREAK_CLASS_NL 35
#define UCDN_LINEBREAK_CLASS_SA 36
#define UCDN_LINEBREAK_CLASS_SG 37
#define UCDN_LINEBREAK_CLASS_SP 38
#define UCDN_LINEBREAK_CLASS_XX 39
#define UCDN_LINEBREAK_CLASS_ZWJ 40
#define UCDN_LINEBREAK_CLASS_EB 41
#define UCDN_LINEBREAK_CLASS_EM 42

#define UCDN_GENERAL_CATEGORY_CC 0
#define UCDN_GENERAL_CATEGORY_CF 1
#define UCDN_GENERAL_CATEGORY_CN 2
#define UCDN_GENERAL_CATEGORY_CO 3
#define UCDN_GENERAL_CATEGORY_CS 4
#define UCDN_GENERAL_CATEGORY_LL 5
#define UCDN_GENERAL_CATEGORY_LM 6
#define UCDN_GENERAL_CATEGORY_LO 7
#define UCDN_GENERAL_CATEGORY_LT 8
#define UCDN_GENERAL_CATEGORY_LU 9
#define UCDN_GENERAL_CATEGORY_MC 10
#define UCDN_GENERAL_CATEGORY_ME 11
#define UCDN_GENERAL_CATEGORY_MN 12
#define UCDN_GENERAL_CATEGORY_ND 13
#define UCDN_GENERAL_CATEGORY_NL 14
#define UCDN_GENERAL_CATEGORY_NO 15
#define UCDN_GENERAL_CATEGORY_PC 16
#define UCDN_GENERAL_CATEGORY_PD 17
#define UCDN_GENERAL_CATEGORY_PE 18
#define UCDN_GENERAL_CATEGORY_PF 19
#define UCDN_GENERAL_CATEGORY_PI 20
#define UCDN_GENERAL_CATEGORY_PO 21
#define UCDN_GENERAL_CATEGORY_PS 22
#define UCDN_GENERAL_CATEGORY_SC 23
#define UCDN_GENERAL_CATEGORY_SK 24
#define UCDN_GENERAL_CATEGORY_SM 25
#define UCDN_GENERAL_CATEGORY_SO 26
#define UCDN_GENERAL_CATEGORY_ZL 27
#define UCDN_GENERAL_CATEGORY_ZP 28
#define UCDN_GENERAL_CATEGORY_ZS 29

#define UCDN_BIDI_CLASS_L 0
#define UCDN_BIDI_CLASS_LRE 1
#define UCDN_BIDI_CLASS_LRO 2
#define UCDN_BIDI_CLASS_R 3
#define UCDN_BIDI_CLASS_AL 4
#define UCDN_BIDI_CLASS_RLE 5
#define UCDN_BIDI_CLASS_RLO 6
#define UCDN_BIDI_CLASS_PDF 7
#define UCDN_BIDI_CLASS_EN 8
#define UCDN_BIDI_CLASS_ES 9
#define UCDN_BIDI_CLASS_ET 10
#define UCDN_BIDI_CLASS_AN 11
#define UCDN_BIDI_CLASS_CS 12
#define UCDN_BIDI_CLASS_NSM 13
#define UCDN_BIDI_CLASS_BN 14
#define UCDN_BIDI_CLASS_B 15
#define UCDN_BIDI_CLASS_S 16
#define UCDN_BIDI_CLASS_WS 17
#define UCDN_BIDI_CLASS_ON 18
#define UCDN_BIDI_CLASS_LRI 19
#define UCDN_BIDI_CLASS_RLI 20
#define UCDN_BIDI_CLASS_FSI 21
#define UCDN_BIDI_CLASS_PDI 22

#define UCDN_BIDI_PAIRED_BRACKET_TYPE_OPEN 0
#define UCDN_BIDI_PAIRED_BRACKET_TYPE_CLOSE 1
#define UCDN_BIDI_PAIRED_BRACKET_TYPE_NONE 2

/**
 * Return version of the Unicode database.
 *
 * @return Unicode database version
 */
const char *ucdn_get_unicode_version(void);

/**
 * Get combining class of a codepoint.
 *
 * @param code Unicode codepoint
 * @return combining class value, as defined in UAX#44
 */
int ucdn_get_combining_class(uint32_t code);

/**
 * Get east-asian width of a codepoint.
 *
 * @param code Unicode codepoint
 * @return value according to UCDN_EAST_ASIAN_* and as defined in UAX#11.
 */
int ucdn_get_east_asian_width(uint32_t code);

/**
 * Get general category of a codepoint.
 *
 * @param code Unicode codepoint
 * @return value according to UCDN_GENERAL_CATEGORY_* and as defined in
 * UAX#44.
 */
int ucdn_get_general_category(uint32_t code);

/**
 * Get bidirectional class of a codepoint.
 *
 * @param code Unicode codepoint
 * @return value according to UCDN_BIDI_CLASS_* and as defined in UAX#44.
 */
int ucdn_get_bidi_class(uint32_t code);

/**
 * Get script of a codepoint.
 *
 * @param code Unicode codepoint
 * @return value according to UCDN_SCRIPT_* and as defined in UAX#24.
 */
int ucdn_get_script(uint32_t code);

/**
 * Get unresolved linebreak class of a codepoint. This does not take
 * rule LB1 of UAX#14 into account. See ucdn_get_resolved_linebreak_class()
 * for resolved linebreak classes.
 *
 * @param code Unicode codepoint
 * @return value according to UCDN_LINEBREAK_* and as defined in UAX#14.
 */
int ucdn_get_linebreak_class(uint32_t code);

/**
 * Get resolved linebreak class of a codepoint. This resolves characters
 * in the AI, SG, XX, SA and CJ classes according to rule LB1 of UAX#14.
 * In addition the CB class is resolved as the equivalent B2 class and
 * the NL class is resolved as the equivalent BK class.
 *
 * @param code Unicode codepoint
 * @return value according to UCDN_LINEBREAK_* and as defined in UAX#14.
 */
int ucdn_get_resolved_linebreak_class(uint32_t code);

/**
 * Check if codepoint can be mirrored.
 *
 * @param code Unicode codepoint
 * @return 1 if mirrored character exists, otherwise 0
 */
int ucdn_get_mirrored(uint32_t code);

/**
 * Mirror a codepoint.
 *
 * @param code Unicode codepoint
 * @return mirrored codepoint or the original codepoint if no
 * mirrored character exists
 */
uint32_t ucdn_mirror(uint32_t code);

/**
 * Get paired bracket for a codepoint.
 *
 * @param code Unicode codepoint
 * @return paired bracket codepoint or the original codepoint if no
 * paired bracket character exists
 */
uint32_t ucdn_paired_bracket(uint32_t code);

/**
 * Get paired bracket type for a codepoint.
 *
 * @param code Unicode codepoint
 * @return value according to UCDN_BIDI_PAIRED_BRACKET_TYPE_* and as defined
 * in UAX#9.
 *
 */
int ucdn_paired_bracket_type(uint32_t code);

/**
 * Pairwise canonical decomposition of a codepoint. This includes
 * Hangul Jamo decomposition (see chapter 3.12 of the Unicode core
 * specification).
 *
 * Hangul is decomposed into L and V jamos for LV forms, and an
 * LV precomposed syllable and a T jamo for LVT forms.
 *
 * @param code Unicode codepoint
 * @param a filled with first codepoint of decomposition
 * @param b filled with second codepoint of decomposition, or 0
 * @return success
 */
int ucdn_decompose(uint32_t code, uint32_t *a, uint32_t *b);

/**
 * Compatibility decomposition of a codepoint.
 *
 * @param code Unicode codepoint
 * @param decomposed filled with decomposition, must be able to hold 18
 * characters
 * @return length of decomposition or 0 in case none exists
 */
int ucdn_compat_decompose(uint32_t code, uint32_t *decomposed);

/**
 * Pairwise canonical composition of two codepoints. This includes
 * Hangul Jamo composition (see chapter 3.12 of the Unicode core
 * specification).
 *
 * Hangul composition expects either L and V jamos, or an LV
 * precomposed syllable and a T jamo. This is exactly the inverse
 * of pairwise Hangul decomposition.
 *
 * @param code filled with composition
 * @param a first codepoint
 * @param b second codepoint
 * @return success
 */
int ucdn_compose(uint32_t *code, uint32_t a, uint32_t b);

#ifdef __cplusplus
}
#endif

#endif







mupdf-1.21.1-source/platform/gl/gl-annotate.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "gl-app.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include <time.h>
#include <limits.h>

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

static int is_draw_mode = 0;
static int new_contents = 0;

static char save_filename[PATH_MAX];
static pdf_write_options save_opts;
static struct input opwinput;
static struct input upwinput;
static int do_high_security;
static int hs_resolution = 200;
static struct input ocr_language_input;
static int ocr_language_input_initialised = 0;
static pdf_document *pdf_has_redactions_doc = NULL;
static int pdf_has_redactions;
static int do_snapshot;

static int pdf_filter(const char *fn)
{
	const char *extension = strrchr(fn, '.');
	if (extension && !fz_strcasecmp(extension, ".pdf"))
		return 1;
	return 0;
}

static void init_save_pdf_options(void)
{
	save_opts = pdf_default_write_options;
	if (pdf->redacted)
		save_opts.do_garbage = 1;
	if (pdf_can_be_saved_incrementally(ctx, pdf))
		save_opts.do_incremental = 1;
	save_opts.do_compress = 1;
	save_opts.do_compress_images = 1;
	save_opts.do_compress_fonts = 1;
	do_high_security = 0;
	ui_input_init(&opwinput, "");
	ui_input_init(&upwinput, "");
	if (!ocr_language_input_initialised)
	{
		ui_input_init(&ocr_language_input, "eng");
		ocr_language_input_initialised = 1;
	}
}

static const char *cryptalgo_names[] = {
	"Keep",
	"None",
	"RC4, 40 bit",
	"RC4, 128 bit",
	"AES, 128 bit",
	"AES, 256 bit",
};

static void save_pdf_options(void)
{
	const char *cryptalgo = cryptalgo_names[save_opts.do_encrypt];
	int choice;
	int can_be_incremental;

	ui_layout(T, X, NW, ui.padsize, ui.padsize);
	ui_label("PDF write options:");
	ui_layout(T, X, NW, ui.padsize*2, ui.padsize);

	can_be_incremental = pdf_can_be_saved_incrementally(ctx, pdf);

	ui_checkbox("Snapshot", &do_snapshot);
	if (do_snapshot)
		return; /* ignore normal PDF options */

	ui_checkbox("High Security", &do_high_security);
	if (do_high_security)
	{
		int res200 = (hs_resolution == 200);
		int res300 = (hs_resolution == 300);
		int res600 = (hs_resolution == 600);
		int res1200 = (hs_resolution == 1200);
		ui_label("WARNING: High Security saving is a lossy procedure! Keep your original file safe.");
		ui_label("Resolution:");
		ui_checkbox("200", &res200);
		ui_checkbox("300", &res300);
		ui_checkbox("600", &res600);
		ui_checkbox("1200", &res1200);
		if (res200 && hs_resolution != 200)
			hs_resolution = 200;
		else if (res300 && hs_resolution != 300)
			hs_resolution = 300;
		else if (res600 && hs_resolution != 600)
			hs_resolution = 600;
		else if (res1200 && hs_resolution != 1200)
			hs_resolution = 1200;
		else if (!res200 && !res300 && !res600 && !res1200)
			hs_resolution = 200;
		ui_label("OCR Language:");
		ui_input(&ocr_language_input, 32, 1);

		return; /* ignore normal PDF options */
	}

	ui_checkbox_aux("Incremental", &save_opts.do_incremental, !can_be_incremental);

	fz_try(ctx)
	{
		if (pdf_count_signatures(ctx, pdf) && !save_opts.do_incremental)
		{
			if (can_be_incremental)
				ui_label("WARNING: Saving non-incrementally will break existing signatures");
			else
				ui_label("WARNING: Saving will break existing signatures");
		}
	}
	fz_catch(ctx)
	{
		/* Ignore the error. */
	}

	ui_spacer();
	ui_checkbox("Pretty-print", &save_opts.do_pretty);
	ui_checkbox("Ascii", &save_opts.do_ascii);
	ui_checkbox("Decompress", &save_opts.do_decompress);
	ui_checkbox("Compress", &save_opts.do_compress);
	ui_checkbox("Compress images", &save_opts.do_compress_images);
	ui_checkbox("Compress fonts", &save_opts.do_compress_fonts);

	if (save_opts.do_incremental)
	{
		save_opts.do_garbage = 0;
		save_opts.do_linear = 0;
		save_opts.do_clean = 0;
		save_opts.do_sanitize = 0;
		save_opts.do_encrypt = PDF_ENCRYPT_KEEP;
	}
	else
	{
		ui_spacer();
		ui_checkbox("Linearize", &save_opts.do_linear);
		ui_checkbox_aux("Garbage collect", &save_opts.do_garbage, pdf->redacted);
		ui_checkbox("Clean syntax", &save_opts.do_clean);
		ui_checkbox("Sanitize syntax", &save_opts.do_sanitize);

		ui_spacer();
		ui_label("Encryption:");
		choice = ui_select("Encryption", cryptalgo, cryptalgo_names, nelem(cryptalgo_names));
		if (choice != -1)
			save_opts.do_encrypt = choice;
	}

	if (save_opts.do_encrypt >= PDF_ENCRYPT_RC4_40)
	{
		ui_spacer();
		ui_label("User password:");
		if (ui_input(&upwinput, 32, 1) >= UI_INPUT_EDIT)
			fz_strlcpy(save_opts.upwd_utf8, upwinput.text, nelem(save_opts.upwd_utf8));
		ui_label("Owner password:");
		if (ui_input(&opwinput, 32, 1) >= UI_INPUT_EDIT)
			fz_strlcpy(save_opts.opwd_utf8, opwinput.text, nelem(save_opts.opwd_utf8));
	}
}

struct {
	int n;
	int i;
	char *operation_text;
	char *progress_text;
	int (*step)(int cancel);
	int display;
} ui_slow_operation_state;

static int run_slow_operation_step(int cancel)
{
	fz_try(ctx)
	{
		int i = ui_slow_operation_state.step(cancel);
		if (ui_slow_operation_state.i == 0)
		{
			ui_slow_operation_state.i = 1;
			ui_slow_operation_state.n = i;
		}
		else
		{
			ui_slow_operation_state.i = i;
		}
	}
	fz_catch(ctx)
	{
		ui_slow_operation_state.i = -1;
		ui_show_warning_dialog("%s failed: %s",
			ui_slow_operation_state.operation_text,
			fz_caught_message(ctx));

		/* Call to cancel. */
		fz_try(ctx)
			ui_slow_operation_state.step(1);
		fz_catch(ctx)
		{
			/* Ignore any error from cancelling */
		}
		return 1;
	}

	return 0;
}

static void slow_operation_dialog(void)
{
	int start_time;
	int errored = 0;

	ui_dialog_begin(16 * ui.gridsize, 4 * ui.gridsize);
	ui_layout(T, X, NW, ui.padsize, ui.padsize);

	ui_label("%s", ui_slow_operation_state.operation_text);

	ui_spacer();

	if (ui_slow_operation_state.i == 0)
		ui_label("Initializing.");
	else if (ui_slow_operation_state.i > ui_slow_operation_state.n)
		ui_label("Finalizing.");
	else
		ui_label("%s: %d / %d",
			ui_slow_operation_state.progress_text,
			ui_slow_operation_state.i,
			ui_slow_operation_state.n);

	ui_spacer();

	ui_panel_begin(0, ui.gridsize, 0, 0, 0);
	{
		ui_layout(R, NONE, S, 0, 0);
		if (ui_button("Cancel"))
		{
			ui.dialog = NULL;
			run_slow_operation_step(1);
			return;
		}
	}
	ui_panel_end();

	/* Only run the operations every other time. This ensures we
	 * actually see the update for page i before page i is
	 * processed. */
	ui_slow_operation_state.display = !ui_slow_operation_state.display;
	if (ui_slow_operation_state.display == 0)
	{
		/* Run steps for 200ms or until we're done. */
		start_time = glutGet(GLUT_ELAPSED_TIME);
		while (!errored && ui_slow_operation_state.i >= 0 &&
			glutGet(GLUT_ELAPSED_TIME) < start_time + 200)
		{
			errored = run_slow_operation_step(0);
		}
	}

	if (!errored && ui_slow_operation_state.i == -1)
		ui.dialog = NULL;

	/* ... and trigger a redisplay */
	glutPostRedisplay();
}

static void
ui_start_slow_operation(char *operation, char *progress, int (*step)(int))
{
	ui.dialog = slow_operation_dialog;
	ui_slow_operation_state.operation_text = operation;
	ui_slow_operation_state.progress_text = progress;
	ui_slow_operation_state.i = 0;
	ui_slow_operation_state.step = step;
}

struct {
	int i;
	int n;
	fz_document_writer *writer;
} hss_state;

static int step_high_security_save(int cancel)
{
	fz_page *page = NULL;
	fz_device *dev;

	/* Called with i=0 for init. i=1...n for pages 1 to n inclusive.
	 * i=n+1 for finalisation. */

	/* If cancelling, tidy up state. */
	if (cancel)
	{
		fz_drop_document_writer(ctx, hss_state.writer);
		hss_state.writer = NULL;
		return -1;
	}

	/* If initing, open the file, count the pages, return the number
	 * of pages ("number of steps in the operation"). */
	if (hss_state.i == 0)
	{
		char options[1024];

		fz_snprintf(options, sizeof(options),
			"compression=flate,resolution=%d,ocr-language=%s",
			hs_resolution, ocr_language_input.text);

		hss_state.writer = fz_new_pdfocr_writer(ctx, save_filename, options);
		hss_state.i = 1;
		hss_state.n = fz_count_pages(ctx, (fz_document *)pdf);
		return hss_state.n;
	}
	/* If we've done all the pages, finish the write. */
	if (hss_state.i > hss_state.n)
	{
		fz_close_document_writer(ctx, hss_state.writer);
		fz_drop_document_writer(ctx, hss_state.writer);
		hss_state.writer = NULL;
		fz_strlcpy(filename, save_filename, PATH_MAX);
		reload_document();
		return -1;
	}
	/* Otherwise, do the next page. */
	page = fz_load_page(ctx, (fz_document *)pdf, hss_state.i-1);

	fz_try(ctx)
	{
		dev = fz_begin_page(ctx, hss_state.writer, fz_bound_page(ctx, page));
		fz_run_page(ctx, page, dev, fz_identity, NULL);
		fz_drop_page(ctx, page);
		page = NULL;
		fz_end_page(ctx, hss_state.writer);
	}
	fz_catch(ctx)
	{
		fz_drop_page(ctx, page);
		fz_rethrow(ctx);
	}

	return ++hss_state.i;
}

static void save_high_security(void)
{
	/* FIXME */
	trace_action("//doc.hsredact(%q);\n", save_filename);
	memset(&hss_state, 0, sizeof(hss_state));
	ui_start_slow_operation("High Security Save", "Page", step_high_security_save);
}

static void do_save_pdf_dialog(int for_signing)
{
	if (ui_save_file(save_filename, save_pdf_options,
			do_snapshot ?
			"Select where to save the snapshot:" :
			do_high_security ?
			"Select where to save the redacted document:" :
			for_signing ?
			"Select where to save the signed document:" :
			"Select where to save the document:"))
	{
		ui.dialog = NULL;
		if (save_filename[0] != 0)
		{
			if (do_high_security)
			{
				save_high_security();
				return;
			}
			if (for_signing && !do_sign())
				return;
			if (save_opts.do_garbage)
				save_opts.do_garbage = 2;
			fz_try(ctx)
			{
				static char opts_string[4096];
				pdf_format_write_options(ctx, opts_string, sizeof(opts_string), &save_opts);
				trace_action("doc.save(%q,%q);\n", save_filename, opts_string);
				if (do_snapshot)
				{
					pdf_save_snapshot(ctx, pdf, save_filename);
					fz_strlcat(save_filename, ".journal", PATH_MAX);
					pdf_save_journal(ctx, pdf, save_filename);
				}
				else
				{
					pdf_save_document(ctx, pdf, save_filename, &save_opts);
					fz_strlcpy(filename, save_filename, PATH_MAX);
					fz_strlcat(save_filename, ".journal", PATH_MAX);
#ifdef _WIN32
					fz_remove_utf8(save_filename);
#else
					remove(save_filename);
#endif
					reload_document();
				}
			}
			fz_catch(ctx)
			{
				ui_show_warning_dialog("%s", fz_caught_message(ctx));
			}
		}
	}
}

static void save_pdf_dialog(void)
{
	do_save_pdf_dialog(0);
}

static void save_signed_pdf_dialog(void)
{
	do_save_pdf_dialog(1);
}

void do_save_signed_pdf_file(void)
{
	init_save_pdf_options();
	ui_init_save_file(filename, pdf_filter);
	ui.dialog = save_signed_pdf_dialog;
}

void do_save_pdf_file(void)
{
	if (pdf)
	{
		init_save_pdf_options();
		ui_init_save_file(filename, pdf_filter);
		ui.dialog = save_pdf_dialog;
	}
}

static char attach_filename[PATH_MAX];

static void save_attachment_dialog(void)
{
	if (ui_save_file(attach_filename, NULL, "Save attachment as:"))
	{
		ui.dialog = NULL;
		if (attach_filename[0] != 0)
		{
			fz_try(ctx)
			{
				pdf_obj *fs = pdf_dict_get(ctx, pdf_annot_obj(ctx, ui.selected_annot), PDF_NAME(FS));
				fz_buffer *buf = pdf_load_embedded_file_contents(ctx, fs);
				fz_save_buffer(ctx, buf, attach_filename);
				fz_drop_buffer(ctx, buf);
				trace_action("tmp = annot.getFilespec()\n");
				trace_action("doc.getEmbeddedFileContents(tmp).save(\"%s\");\n", attach_filename);
				trace_action("tmp = doc.verifyEmbeddedFileChecksum(tmp);\n");
				trace_action("if (tmp != true)\n");
				trace_action("  throw new RegressionError('Embedded file checksum:', tmp, 'expected:', true);\n");
			}
			fz_catch(ctx)
			{
				ui_show_warning_dialog("%s", fz_caught_message(ctx));
			}
		}
	}
}

static void open_attachment_dialog(void)
{
	if (ui_open_file(attach_filename, "Select file to attach:"))
	{
		ui.dialog = NULL;
		if (attach_filename[0] != 0)
		{
			pdf_begin_operation(ctx, pdf, "Embed file attachment");
			fz_try(ctx)
			{
				int64_t created, modified;
				fz_buffer *contents;
				const char *filename;
				pdf_obj *fs;

				filename = fz_basename(attach_filename);
				contents = fz_read_file(ctx, attach_filename);
				created = fz_stat_ctime(attach_filename);
				modified = fz_stat_mtime(attach_filename);

				fs = pdf_add_embedded_file(ctx, pdf, filename, NULL, contents,
					created, modified, 0);
				pdf_set_annot_filespec(ctx, ui.selected_annot, fs);
				fz_drop_buffer(ctx, contents);
				trace_action("annot.setFilespec(doc.addEmbeddedFile(\"%s\", null, readFile(\"%s\"), new Date(%d).getTime(), new Date(%d).getTime(), false));\n", filename, attach_filename, created, modified);
			}
			fz_always(ctx)
			{
				pdf_end_operation(ctx, pdf);
			}
			fz_catch(ctx)
			{
				ui_show_warning_dialog("%s", fz_caught_message(ctx));
			}
		}
	}
}

static char stamp_image_filename[PATH_MAX];

static void open_stamp_image_dialog(void)
{
	if (ui_open_file(stamp_image_filename, "Select file for customized stamp:"))
	{
		ui.dialog = NULL;
		if (stamp_image_filename[0] != 0)
		{
			fz_image *img = NULL;
			fz_var(img);
			fz_try(ctx)
			{
				img = fz_new_image_from_file(ctx, stamp_image_filename);
				pdf_set_annot_stamp_image(ctx, ui.selected_annot, img);
				pdf_set_annot_icon_name(ctx, ui.selected_annot, fz_basename(stamp_image_filename));
			}
			fz_always(ctx)
			{
				fz_drop_image(ctx, img);
			}
			fz_catch(ctx)
			{
				ui_show_warning_dialog("%s", fz_caught_message(ctx));
			}
		}
	}
}

static int rects_differ(fz_rect a, fz_rect b, float threshold)
{
	if (fz_abs(a.x0 - b.x0) > threshold) return 1;
	if (fz_abs(a.y0 - b.y0) > threshold) return 1;
	if (fz_abs(a.x1 - b.x1) > threshold) return 1;
	if (fz_abs(a.y1 - b.y1) > threshold) return 1;
	return 0;
}

static int points_differ(fz_point a, fz_point b, float threshold)
{
	if (fz_abs(a.x - b.x) > threshold) return 1;
	if (fz_abs(a.y - b.y) > threshold) return 1;
	return 0;
}

static const char *getuser(void)
{
	const char *u;
	u = getenv("USER");
	if (!u) u = getenv("USERNAME");
	if (!u) u = "user";
	return u;
}

static void new_annot(int type)
{
	char msg[100];

	trace_action("annot = page.createAnnotation(%q);\n", pdf_string_from_annot_type(ctx, type));

	fz_snprintf(msg, sizeof msg, "Create %s Annotation", pdf_string_from_annot_type(ctx, type));
	pdf_begin_operation(ctx, pdf, msg);

	ui_select_annot(pdf_create_annot(ctx, page, type));

	pdf_set_annot_modification_date(ctx, ui.selected_annot, time(NULL));
	if (pdf_annot_has_author(ctx, ui.selected_annot))
		pdf_set_annot_author(ctx, ui.selected_annot, getuser());

	pdf_end_operation(ctx, pdf);

	switch (type)
	{
	case PDF_ANNOT_REDACT:
		pdf_has_redactions_doc = pdf;
		pdf_has_redactions = 1;
		/* fallthrough */
	case PDF_ANNOT_INK:
	case PDF_ANNOT_POLYGON:
	case PDF_ANNOT_POLY_LINE:
	case PDF_ANNOT_HIGHLIGHT:
	case PDF_ANNOT_UNDERLINE:
	case PDF_ANNOT_STRIKE_OUT:
	case PDF_ANNOT_SQUIGGLY:
		is_draw_mode = 1;
		break;
	}
}

static const char *color_names[] = {
	"None",
	"Aqua",
	"Black",
	"Blue",
	"Fuchsia",
	"Gray",
	"Green",
	"Lime",
	"Maroon",
	"Navy",
	"Olive",
	"Orange",
	"Purple",
	"Red",
	"Silver",
	"Teal",
	"White",
	"Yellow",
};

static unsigned int color_values[] = {
	0x00000000, /* transparent */
	0xff00ffff, /* aqua */
	0xff000000, /* black */
	0xff0000ff, /* blue */
	0xffff00ff, /* fuchsia */
	0xff808080, /* gray */
	0xff008000, /* green */
	0xff00ff00, /* lime */
	0xff800000, /* maroon */
	0xff000080, /* navy */
	0xff808000, /* olive */
	0xffffa500, /* orange */
	0xff800080, /* purple */
	0xffff0000, /* red */
	0xffc0c0c0, /* silver */
	0xff008080, /* teal */
	0xffffffff, /* white */
	0xffffff00, /* yellow */
};

static unsigned int hex_from_color(int n, float color[4])
{
	float rgb[4];
	int r, g, b;
	switch (n)
	{
	default:
		return 0x00000000;
	case 1:
		r = color[0] * 255;
		return 0xff000000 | (r<<16) | (r<<8) | r;
	case 3:
		r = color[0] * 255;
		g = color[1] * 255;
		b = color[2] * 255;
		return 0xff000000 | (r<<16) | (g<<8) | b;
	case 4:
		fz_convert_color(ctx, fz_device_cmyk(ctx), color, fz_device_rgb(ctx), rgb, NULL, fz_default_color_params);
		r = rgb[0] * 255;
		g = rgb[1] * 255;
		b = rgb[2] * 255;
		return 0xff000000 | (r<<16) | (g<<8) | b;
	}
}

static const char *name_from_hex(unsigned int hex)
{
	static char buf[10];
	int i;
	for (i = 0; i < (int)nelem(color_names); ++i)
		if (color_values[i] == hex)
			return color_names[i];
	fz_snprintf(buf, sizeof buf, "#%06x", hex & 0xffffff);
	return buf;
}

static void do_annotate_color(char *label,
		void (*get_color)(fz_context *ctx, pdf_annot *annot, int *n, float color[4]),
		void (*set_color)(fz_context *ctx, pdf_annot *annot, int n, const float color[4]))
{
	float color[4];
	int hex, choice, n;
	get_color(ctx, ui.selected_annot, &n, color);
	ui_label("%s:", label);
	choice = ui_select(label, name_from_hex(hex_from_color(n, color)), color_names, nelem(color_names));
	if (choice != -1)
	{
		hex = color_values[choice];
		if (hex == 0)
		{
			trace_action("annot.set%s([]);\n", label);
			set_color(ctx, ui.selected_annot, 0, color);
		}
		else
		{
			color[0] = ((hex>>16)&0xff) / 255.0f;
			color[1] = ((hex>>8)&0xff) / 255.0f;
			color[2] = ((hex)&0xff) / 255.0f;
			trace_action("annot.set%s([%g, %g, %g]);\n", label, color[0], color[1], color[2]);
			set_color(ctx, ui.selected_annot, 3, color);
		}
	}
}

static void do_annotate_author(void)
{
	if (pdf_annot_has_author(ctx, ui.selected_annot))
	{
		const char *author = pdf_annot_author(ctx, ui.selected_annot);
		if (strlen(author) > 0)
			ui_label("Author: %s", author);
	}
}

static void do_annotate_date(void)
{
	const char *s = format_date(pdf_annot_modification_date(ctx, ui.selected_annot));
	if (s)
		ui_label("Date: %s", s);
}

static void do_annotate_contents(void)
{
	static int is_same_edit_operation = 1;
	static pdf_annot *last_annot = NULL;
	static struct input input;
	const char *contents;

	if (ui.focus != &input)
		is_same_edit_operation = 0;

	if (ui.selected_annot != last_annot || new_contents)
	{
		is_same_edit_operation = 0;
		last_annot = ui.selected_annot;
		contents = pdf_annot_contents(ctx, ui.selected_annot);
		ui_input_init(&input, contents);
		new_contents = 0;
	}

	ui_label("Contents:");
	if (ui_input(&input, 0, 5) >= UI_INPUT_EDIT)
	{
		trace_action("annot.setContents(%q);\n", input.text);
		if (is_same_edit_operation)
		{
			pdf_begin_implicit_operation(ctx, pdf);
			pdf_set_annot_contents(ctx, ui.selected_annot, input.text);
			pdf_end_operation(ctx, pdf);
		}
		else
		{
			pdf_set_annot_contents(ctx, ui.selected_annot, input.text);
			is_same_edit_operation = 1;
		}
	}
}

static const char *file_attachment_icons[] = { "Graph", "Paperclip", "PushPin", "Tag" };
static const char *sound_icons[] = { "Speaker", "Mic" };
static const char *stamp_icons[] = {
	"Approved", "AsIs", "Confidential", "Departmental", "Draft",
	"Experimental", "Expired", "Final", "ForComment", "ForPublicRelease",
	"NotApproved", "NotForPublicRelease", "Sold", "TopSecret" };
static const char *text_icons[] = {
	"Comment", "Help", "Insert", "Key", "NewParagraph", "Note", "Paragraph" };
static const char *line_ending_styles[] = {
	"None", "Square", "Circle", "Diamond", "OpenArrow", "ClosedArrow", "Butt",
	"ROpenArrow", "RClosedArrow", "Slash" };
static const char *quadding_names[] = { "Left", "Center", "Right" };
static const char *font_names[] = { "Cour", "Helv", "TiRo" };
static const char *lang_names[] = { "", "ja", "ko", "zh-Hans", "zh-Hant" };
static const char *im_redact_names[] = { "Keep images", "Remove images", "Erase pixels" };

static int should_edit_border(enum pdf_annot_type subtype)
{
	switch (subtype) {
	default:
		return 0;
	case PDF_ANNOT_FREE_TEXT:
		return 1;
	case PDF_ANNOT_INK:
	case PDF_ANNOT_LINE:
	case PDF_ANNOT_SQUARE:
	case PDF_ANNOT_CIRCLE:
	case PDF_ANNOT_POLYGON:
	case PDF_ANNOT_POLY_LINE:
		return 1;
	}
}

static int should_edit_color(enum pdf_annot_type subtype)
{
	switch (subtype) {
	default:
		return 0;
	case PDF_ANNOT_STAMP:
	case PDF_ANNOT_TEXT:
	case PDF_ANNOT_FILE_ATTACHMENT:
	case PDF_ANNOT_SOUND:
	case PDF_ANNOT_CARET:
		return 1;
	case PDF_ANNOT_FREE_TEXT:
		return 1;
	case PDF_ANNOT_INK:
	case PDF_ANNOT_LINE:
	case PDF_ANNOT_SQUARE:
	case PDF_ANNOT_CIRCLE:
	case PDF_ANNOT_POLYGON:
	case PDF_ANNOT_POLY_LINE:
		return 1;
	case PDF_ANNOT_HIGHLIGHT:
	case PDF_ANNOT_UNDERLINE:
	case PDF_ANNOT_STRIKE_OUT:
	case PDF_ANNOT_SQUIGGLY:
		return 1;
	}
}

static int should_edit_icolor(enum pdf_annot_type subtype)
{
	switch (subtype) {
	default:
		return 0;
	case PDF_ANNOT_LINE:
	case PDF_ANNOT_POLYGON:
	case PDF_ANNOT_POLY_LINE:
	case PDF_ANNOT_SQUARE:
	case PDF_ANNOT_CIRCLE:
		return 1;
	}
}

struct {
	int n;
	int i;
	pdf_redact_options opts;
} rap_state;

static int
step_redact_all_pages(int cancel)
{
	pdf_page *pg;

	/* Called with i=0 for init. i=1...n for pages 1 to n inclusive.
	 * i=n+1 for finalisation. */

	if (cancel)
		return -1;

	if (rap_state.i == 0)
	{
		rap_state.i = 1;
		rap_state.n = pdf_count_pages(ctx, pdf);
		return rap_state.n;
	}
	else if (rap_state.i > rap_state.n)
	{
		trace_action("page = tmp;\n");
		trace_page_update();
		pdf_has_redactions = 0;
		load_page();
		return -1;
	}

	trace_action("page = doc.loadPage(%d);\n", rap_state.i-1);
	trace_action("page.applyRedactions(%s, %d);\n",
		rap_state.opts.black_boxes ? "true" : "false",
		rap_state.opts.image_method);
	pg = pdf_load_page(ctx, pdf, rap_state.i-1);
	fz_try(ctx)
		pdf_redact_page(ctx, pdf, pg, &rap_state.opts);
	fz_always(ctx)
		fz_drop_page(ctx, (fz_page *)pg);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ++rap_state.i;
}

static void redact_all_pages(pdf_redact_options *opts)
{
	trace_action("tmp = page;\n");
	memset(&rap_state, 0, sizeof(rap_state));
	rap_state.opts = *opts;
	ui_start_slow_operation("Redacting all pages in document.", "Page", step_redact_all_pages);
}

static int
document_has_redactions(void)
{
	int i, n;
	pdf_page *page = NULL;
	pdf_annot *annot;
	int has_redact = 0;

	fz_var(page);
	fz_var(has_redact);

	fz_try(ctx)
	{
		n = pdf_count_pages(ctx, pdf);
		for (i = 0; i < n && !has_redact; i++)
		{
			page = pdf_load_page(ctx, pdf, i);
			for (annot = pdf_first_annot(ctx, page);
				annot != NULL;
				annot = pdf_next_annot(ctx, annot))
			{
				if (pdf_annot_type(ctx, annot) == PDF_ANNOT_REDACT)
				{
					has_redact = 1;
					break;
				}
			}
			fz_drop_page(ctx, (fz_page *)page);
			page = NULL;
		}
	}
	fz_catch(ctx)
	{
		/* Ignore the error, and assume no redactions */
		fz_drop_page(ctx, (fz_page *)page);
	}
	return has_redact;
}

void do_annotate_panel(void)
{
	static struct list annot_list;
	enum pdf_annot_type subtype;
	pdf_annot *annot;
	int idx;
	int n;

	ui_layout(T, X, NW, ui.padsize, ui.padsize);

	if (ui_popup("CreateAnnotPopup", "Create...", 1, 16))
	{
		if (ui_popup_item("Text")) new_annot(PDF_ANNOT_TEXT);
		if (ui_popup_item("FreeText")) new_annot(PDF_ANNOT_FREE_TEXT);
		if (ui_popup_item("Stamp")) new_annot(PDF_ANNOT_STAMP);
		if (ui_popup_item("Caret")) new_annot(PDF_ANNOT_CARET);
		if (ui_popup_item("Ink")) new_annot(PDF_ANNOT_INK);
		if (ui_popup_item("Square")) new_annot(PDF_ANNOT_SQUARE);
		if (ui_popup_item("Circle")) new_annot(PDF_ANNOT_CIRCLE);
		if (ui_popup_item("Line")) new_annot(PDF_ANNOT_LINE);
		if (ui_popup_item("Polygon")) new_annot(PDF_ANNOT_POLYGON);
		if (ui_popup_item("PolyLine")) new_annot(PDF_ANNOT_POLY_LINE);
		if (ui_popup_item("Highlight")) new_annot(PDF_ANNOT_HIGHLIGHT);
		if (ui_popup_item("Underline")) new_annot(PDF_ANNOT_UNDERLINE);
		if (ui_popup_item("StrikeOut")) new_annot(PDF_ANNOT_STRIKE_OUT);
		if (ui_popup_item("Squiggly")) new_annot(PDF_ANNOT_SQUIGGLY);
		if (ui_popup_item("FileAttachment")) new_annot(PDF_ANNOT_FILE_ATTACHMENT);
		if (ui_popup_item("Redact")) new_annot(PDF_ANNOT_REDACT);
		ui_popup_end();
	}

	n = 0;
	for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
		++n;

	ui_list_begin(&annot_list, n, 0, ui.lineheight * 10 + 4);
	for (idx=0, annot = pdf_first_annot(ctx, page); annot; ++idx, annot = pdf_next_annot(ctx, annot))
	{
		char buf[256];
		int num = pdf_to_num(ctx, pdf_annot_obj(ctx, annot));
		subtype = pdf_annot_type(ctx, annot);
		fz_snprintf(buf, sizeof buf, "%d: %s", num, pdf_string_from_annot_type(ctx, subtype));
		if (ui_list_item(&annot_list, pdf_annot_obj(ctx, annot), buf, ui.selected_annot == annot))
		{
			trace_action("annot = page.getAnnotations()[%d];\n", idx);
			ui_select_annot(pdf_keep_annot(ctx, annot));
		}
	}
	ui_list_end(&annot_list);

	if (ui.selected_annot && (subtype = pdf_annot_type(ctx, ui.selected_annot)) != PDF_ANNOT_WIDGET)
	{
		int n, choice;
		pdf_obj *obj;

		/* common annotation properties */

		ui_spacer();

		do_annotate_author();
		do_annotate_date();

		obj = pdf_dict_get(ctx, pdf_annot_obj(ctx, ui.selected_annot), PDF_NAME(Popup));
		if (obj)
			ui_label("Popup: %d 0 R", pdf_to_num(ctx, obj));

		do_annotate_contents();

		ui_spacer();

		if (subtype == PDF_ANNOT_FREE_TEXT)
		{
			int lang_choice, font_choice, color_choice, size_changed;
			int q;
			const char *text_lang;
			const char *text_font;
			char lang_buf[8];
			static float text_size_f, text_color[4];
			static int text_size;

			q = pdf_annot_quadding(ctx, ui.selected_annot);
			ui_label("Text Alignment:");
			choice = ui_select("Q", quadding_names[q], quadding_names, nelem(quadding_names));
			if (choice != -1)
			{
				trace_action("annot.setQuadding(%d);\n", choice);
				pdf_set_annot_quadding(ctx, ui.selected_annot, choice);
			}

			text_lang = fz_string_from_text_language(lang_buf, pdf_annot_language(ctx, ui.selected_annot));
			ui_label("Text Language:");
			lang_choice = ui_select("DA/Lang", text_lang, lang_names, nelem(lang_names));
			if (lang_choice != -1)
			{
				text_lang = lang_names[lang_choice];
				trace_action("annot.setLanguage(%q);\n", text_lang);
				pdf_set_annot_language(ctx, ui.selected_annot, fz_text_language_from_string(text_lang));
			}

			pdf_annot_default_appearance(ctx, ui.selected_annot, &text_font, &text_size_f, &n, text_color);
			text_size = text_size_f;
			ui_label("Text Font:");
			font_choice = ui_select("DA/Font", text_font, font_names, nelem(font_names));
			ui_label("Text Size: %d", text_size);
			size_changed = ui_slider(&text_size, 8, 36, 256);
			ui_label("Text Color:");
			color_choice = ui_select("DA/Color", name_from_hex(hex_from_color(n, text_color)), color_names+1, nelem(color_names)-1);
			if (font_choice != -1 || color_choice != -1 || size_changed)
			{
				if (font_choice != -1)
					text_font = font_names[font_choice];
				if (color_choice != -1)
				{
					n = 3;
					text_color[0] = ((color_values[color_choice+1]>>16) & 0xff) / 255.0f;
					text_color[1] = ((color_values[color_choice+1]>>8) & 0xff) / 255.0f;
					text_color[2] = ((color_values[color_choice+1]) & 0xff) / 255.0f;

					if (text_color[0] == text_color[1] && text_color[1] == text_color[2])
						n = 1;
				}
				if (n == 1)
					trace_action("annot.setDefaultAppearance(%q, %d, [%g]);\n",
						text_font, text_size, text_color[0]);
				else if (n == 3)
					trace_action("annot.setDefaultAppearance(%q, %d, [%g, %g, %g]);\n",
						text_font, text_size, text_color[0], text_color[1], text_color[2]);
				else if (n == 4)
					trace_action("annot.setDefaultAppearance(%q, %d, [%g, %g, %g, %g]);\n",
						text_font, text_size, text_color[0], text_color[1], text_color[2], text_color[3]);
				else
					trace_action("annot.setDefaultAppearance(%q, %d, []);\n",
						text_font, text_size);
				pdf_set_annot_default_appearance(ctx, ui.selected_annot, text_font, text_size, n, text_color);
			}
			ui_spacer();
		}

		if (subtype == PDF_ANNOT_LINE || subtype == PDF_ANNOT_POLY_LINE)
		{
			enum pdf_line_ending s, e;
			int s_choice, e_choice;

			pdf_annot_line_ending_styles(ctx, ui.selected_annot, &s, &e);

			ui_label("Line Start:");
			s_choice = ui_select("LE0", line_ending_styles[s], line_ending_styles, nelem(line_ending_styles));

			ui_label("Line End:");
			e_choice = ui_select("LE1", line_ending_styles[e], line_ending_styles, nelem(line_ending_styles));

			if (s_choice != -1 || e_choice != -1)
			{
				if (s_choice != -1) s = s_choice;
				if (e_choice != -1) e = e_choice;
				trace_action("annot.setLineEndingStyles(%q, %q);\n", line_ending_styles[s], line_ending_styles[e]);
				pdf_set_annot_line_ending_styles(ctx, ui.selected_annot, s, e);
			}
		}

		if (pdf_annot_has_icon_name(ctx, ui.selected_annot))
		{
			const char *name = pdf_annot_icon_name(ctx, ui.selected_annot);
			ui_label("Icon:");
			switch (pdf_annot_type(ctx, ui.selected_annot))
			{
			default:
				break;
			case PDF_ANNOT_TEXT:
				choice = ui_select("Icon", name, text_icons, nelem(text_icons));
				if (choice != -1)
				{
					trace_action("annot.setIcon(%q);\n", text_icons[choice]);
					pdf_set_annot_icon_name(ctx, ui.selected_annot, text_icons[choice]);
				}
				break;
			case PDF_ANNOT_FILE_ATTACHMENT:
				choice = ui_select("Icon", name, file_attachment_icons, nelem(file_attachment_icons));
				if (choice != -1)
				{
					trace_action("annot.setIcon(%q);\n", file_attachment_icons[choice]);
					pdf_set_annot_icon_name(ctx, ui.selected_annot, file_attachment_icons[choice]);
				}
				break;
			case PDF_ANNOT_SOUND:
				choice = ui_select("Icon", name, sound_icons, nelem(sound_icons));
				if (choice != -1)
				{
					trace_action("annot.setIcon(%q);\n", sound_icons[choice]);
					pdf_set_annot_icon_name(ctx, ui.selected_annot, sound_icons[choice]);
				}
				break;
			case PDF_ANNOT_STAMP:
				choice = ui_select("Icon", name, stamp_icons, nelem(stamp_icons));
				if (choice != -1)
				{
					trace_action("annot.setIcon(%q);\n", stamp_icons[choice]);
					pdf_set_annot_icon_name(ctx, ui.selected_annot, stamp_icons[choice]);
				}
				break;
			}
		}

		if (should_edit_border(subtype))
		{
			static int border;
			border = pdf_annot_border(ctx, ui.selected_annot);
			ui_label("Border: %d", border);
			if (ui_slider(&border, 0, 12, 100))
			{
				trace_action("annot.setBorder(%d);\n", border);
				pdf_set_annot_border(ctx, ui.selected_annot, border);
			}
		}

		if (should_edit_color(subtype))
			do_annotate_color("Color", pdf_annot_color, pdf_set_annot_color);
		if (should_edit_icolor(subtype))
			do_annotate_color("InteriorColor", pdf_annot_interior_color, pdf_set_annot_interior_color);

		{
			static int opacity;
			opacity = pdf_annot_opacity(ctx, ui.selected_annot) * 255;
			ui_label("Opacity:");
			if (ui_slider(&opacity, 0, 255, 256))
			{
				trace_action("annot.setOpacity(%g);\n", opacity / 255.0f);
				pdf_set_annot_opacity(ctx, ui.selected_annot, opacity / 255.0f);
			}
		}

		ui_spacer();

		if (pdf_annot_has_quad_points(ctx, ui.selected_annot))
		{
			if (is_draw_mode)
			{
				n = pdf_annot_quad_point_count(ctx, ui.selected_annot);
				ui_label("QuadPoints: %d", n);
				if (ui_button("Clear"))
				{
					trace_action("annot.clearQuadPoints();\n");
					pdf_clear_annot_quad_points(ctx, ui.selected_annot);
				}
				if (ui_button("Done"))
					is_draw_mode = 0;
			}
			else
			{
				if (ui_button("Edit"))
					is_draw_mode = 1;
			}
		}

		if (pdf_annot_has_vertices(ctx, ui.selected_annot))
		{
			if (is_draw_mode)
			{
				n = pdf_annot_vertex_count(ctx, ui.selected_annot);
				ui_label("Vertices: %d", n);
				if (ui_button("Clear"))
				{
					trace_action("annot.clearVertices();\n");
					pdf_clear_annot_vertices(ctx, ui.selected_annot);
				}
				if (ui_button("Done"))
					is_draw_mode = 0;
			}
			else
			{
				if (ui_button("Edit"))
					is_draw_mode = 1;
			}
		}

		if (pdf_annot_has_ink_list(ctx, ui.selected_annot))
		{
			if (is_draw_mode)
			{
				n = pdf_annot_ink_list_count(ctx, ui.selected_annot);
				ui_label("InkList: %d strokes", n);
				if (ui_button("Clear"))
				{
					trace_action("annot.clearInkList();\n");
					pdf_clear_annot_ink_list(ctx, ui.selected_annot);
				}
				if (ui_button("Done"))
					is_draw_mode = 0;
			}
			else
			{
				if (ui_button("Edit"))
					is_draw_mode = 1;
			}
		}

		if (pdf_annot_type(ctx, ui.selected_annot) == PDF_ANNOT_STAMP)
		{
			char attname[PATH_MAX];
			if (ui_button("Image..."))
			{
				fz_dirname(attname, filename, sizeof attname);
				ui_init_open_file(attname, NULL);
				ui.dialog = open_stamp_image_dialog;
			}
		}

		if (pdf_annot_type(ctx, ui.selected_annot) == PDF_ANNOT_FILE_ATTACHMENT)
		{
			pdf_embedded_file_params params;
			char attname[PATH_MAX];
			pdf_obj *fs = pdf_annot_filespec(ctx, ui.selected_annot);
			if (pdf_is_embedded_file(ctx, fs))
			{
				if (ui_button("Save..."))
				{
					fz_dirname(attname, filename, sizeof attname);
					fz_strlcat(attname, "/", sizeof attname);
					pdf_get_embedded_file_params(ctx, fs, &params);
					fz_strlcat(attname, params.filename, sizeof attname);
					ui_init_save_file(attname, NULL);
					ui.dialog = save_attachment_dialog;
				}
			}
			if (ui_button("Embed..."))
			{
				fz_dirname(attname, filename, sizeof attname);
				ui_init_open_file(attname, NULL);
				ui.dialog = open_attachment_dialog;
			}
		}

		ui_spacer();

		if (ui_button("Delete"))
		{
			trace_action("page.deleteAnnotation(annot);\n");
			pdf_delete_annot(ctx, page, ui.selected_annot);
			page_annots_changed = 1;
			ui_select_annot(NULL);
			return;
		}
	}

	ui_layout(B, X, NW, ui.padsize, ui.padsize);

	if (ui_button("Save PDF..."))
		do_save_pdf_file();
}

static void new_redaction(pdf_page *page, fz_quad q)
{
	pdf_annot *annot;

	pdf_begin_operation(ctx, pdf, "Create Redaction");

	annot = pdf_create_annot(ctx, page, PDF_ANNOT_REDACT);

	fz_try(ctx)
	{
		pdf_set_annot_modification_date(ctx, annot, time(NULL));
		if (pdf_annot_has_author(ctx, annot))
			pdf_set_annot_author(ctx, annot, getuser());
		pdf_add_annot_quad_point(ctx, annot, q);
		pdf_set_annot_contents(ctx, annot, search_needle);

		trace_action("annot = page.createAnnotation(%q);\n", "Redact");
		trace_action("annot.addQuadPoint([%g, %g, %g, %g, %g, %g, %g, %g]);\n",
			q.ul.x, q.ul.y,
			q.ur.x, q.ur.y,
			q.ll.x, q.ll.y,
			q.lr.x, q.lr.y);
		trace_action("annot.setContents(%q);\n", search_needle);
	}
	fz_always(ctx)
		pdf_drop_annot(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_has_redactions_doc = pdf;
	pdf_has_redactions = 1;

	pdf_end_operation(ctx, pdf);
}

static struct { int i, n; } rds_state;

static int mark_search_step(int cancel)
{
	fz_quad quads[500];
	int i, count;

	if (rds_state.i == 0)
		return ++rds_state.i, rds_state.n;

	if (cancel || rds_state.i > rds_state.n)
	{
		trace_action("page = tmp;\n");
		load_page();
		return -1;
	}

	count = fz_search_page_number(ctx, (fz_document*)pdf, rds_state.i-1, search_needle, NULL, quads, nelem(quads));
	if (count > 0)
	{
		pdf_page *page = pdf_load_page(ctx, pdf, rds_state.i-1);
		trace_action("page = doc.loadPage(%d);\n", rds_state.i-1);
		for (i = 0; i < count; i++)
			new_redaction(page, quads[i]);
		fz_drop_page(ctx, (fz_page*)page);
	}

	return ++rds_state.i;
}

void mark_all_search_results(void)
{
	rds_state.i = 0;
	rds_state.n = pdf_count_pages(ctx, pdf);
	trace_action("tmp = page;\n");
	ui_start_slow_operation("Marking all search results for redaction.", "Page", mark_search_step);
}

void do_redact_panel(void)
{
	static struct list annot_list;
	enum pdf_annot_type subtype;
	pdf_annot *annot;
	int idx;
	int im_choice;
	int i;

	int num_redact = 0;
	static pdf_redact_options redact_opts = { 1, PDF_REDACT_IMAGE_PIXELS };
	int search_valid;

	if (pdf_has_redactions_doc != pdf)
	{
		pdf_has_redactions_doc = pdf;
		pdf_has_redactions = document_has_redactions();
	}

	num_redact = 0;
	for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
		if (pdf_annot_type(ctx, annot) == PDF_ANNOT_REDACT)
			++num_redact;

	ui_layout(T, X, NW, ui.padsize, ui.padsize);

	if (ui_button("Add Redaction"))
		new_annot(PDF_ANNOT_REDACT);

	search_valid = search_has_results();
	if (ui_button_aux("Mark search in page", !search_valid))
	{
		for (i = 0; i < search_hit_count; i++)
			new_redaction(page, search_hit_quads[i]);
		search_hit_count = 0;
		ui_select_annot(NULL);
	}
	if (ui_button_aux("Mark search in document", search_needle == NULL))
	{
		mark_all_search_results();
		search_hit_count = 0;
		ui_select_annot(NULL);
	}

	ui_spacer();

	ui_label("When Redacting:");
	ui_checkbox("Draw black boxes", &redact_opts.black_boxes);
	im_choice = ui_select("Redact/IM", im_redact_names[redact_opts.image_method], im_redact_names, nelem(im_redact_names));
	if (im_choice != -1)
		redact_opts.image_method = im_choice;

	ui_spacer();

	if (ui_button_aux("Redact Page", num_redact == 0))
	{
		ui_select_annot(NULL);
		trace_action("page.applyRedactions(%s, %d);\n",
			redact_opts.black_boxes ? "true" : "false",
			redact_opts.image_method);
		pdf_redact_page(ctx, pdf, page, &redact_opts);
		trace_page_update();
		load_page();
	}

	if (ui_button_aux("Redact Document", !pdf_has_redactions))
	{
		ui_select_annot(NULL);
		redact_all_pages(&redact_opts);
	}

	ui_spacer();

	ui_list_begin(&annot_list, num_redact, 0, ui.lineheight * 10 + 4);
	for (idx=0, annot = pdf_first_annot(ctx, page); annot; ++idx, annot = pdf_next_annot(ctx, annot))
	{
		char buf[50];
		int num = pdf_to_num(ctx, pdf_annot_obj(ctx, annot));
		subtype = pdf_annot_type(ctx, annot);
		if (subtype == PDF_ANNOT_REDACT)
		{
			const char *contents = pdf_annot_contents(ctx, annot);
			fz_snprintf(buf, sizeof buf, "%d: %s", num, contents[0] ? contents : "Redact");
			if (ui_list_item(&annot_list, pdf_annot_obj(ctx, annot), buf, ui.selected_annot == annot))
			{
				trace_action("annot = page.getAnnotations()[%d];\n", idx);
				ui_select_annot(pdf_keep_annot(ctx, annot));
			}
		}
	}
	ui_list_end(&annot_list);

	ui_spacer();

	if (ui.selected_annot && (subtype = pdf_annot_type(ctx, ui.selected_annot)) == PDF_ANNOT_REDACT)
	{
		int n;

		do_annotate_author();
		do_annotate_date();

		ui_spacer();

		if (is_draw_mode)
		{
			n = pdf_annot_quad_point_count(ctx, ui.selected_annot);
			ui_label("QuadPoints: %d", n);
			if (ui_button("Clear"))
			{
				trace_action("annot.clearQuadPoints();\n");
				pdf_clear_annot_quad_points(ctx, ui.selected_annot);
			}
			if (ui_button("Done"))
				is_draw_mode = 0;
		}
		else
		{
			if (ui_button("Edit"))
				is_draw_mode = 1;
		}

		ui_spacer();

		if (ui_button("Delete"))
		{
			trace_action("page.deleteAnnotation(annot);\n");
			pdf_delete_annot(ctx, page, ui.selected_annot);
			page_annots_changed = 1;
			ui_select_annot(NULL);
			return;
		}
	}

	ui_layout(B, X, NW, ui.padsize, ui.padsize);

	if (ui_button("Save PDF..."))
		do_save_pdf_file();
}

static void do_edit_icon(fz_irect canvas_area, fz_irect area, fz_rect *rect)
{
	static fz_point start_pt;
	static float w, h;
	static int moving = 0;

	if (ui_mouse_inside(canvas_area) && ui_mouse_inside(area))
	{
		ui.hot = ui.selected_annot;
		if (!ui.active && ui.down)
		{
			ui.active = ui.selected_annot;
			start_pt.x = rect->x0;
			start_pt.y = rect->y0;
			w = rect->x1 - rect->x0;
			h = rect->y1 - rect->y0;
			moving = 1;
		}
	}

	if (ui.active == ui.selected_annot && moving)
	{
		rect->x0 = start_pt.x + (ui.x - ui.down_x);
		rect->y0 = start_pt.y + (ui.y - ui.down_y);

		/* Clamp to fit on page */
		rect->x0 = fz_clamp(rect->x0, view_page_area.x0, view_page_area.x1-w);
		rect->y0 = fz_clamp(rect->y0, view_page_area.y0, view_page_area.y1-h);
		rect->x1 = rect->x0 + w;
		rect->y1 = rect->y0 + h;

		/* cancel on right click */
		if (ui.right)
			moving = 0;

		/* Commit movement on mouse-up */
		if (!ui.down)
		{
			fz_point dp = { rect->x0 - start_pt.x, rect->y0 - start_pt.y };
			moving = 0;
			if (fz_abs(dp.x) > 0.1f || fz_abs(dp.y) > 0.1f)
			{
				fz_rect trect = pdf_annot_rect(ctx, ui.selected_annot);
				dp = fz_transform_vector(dp, view_page_inv_ctm);
				trect.x0 += dp.x; trect.x1 += dp.x;
				trect.y0 += dp.y; trect.y1 += dp.y;
				trace_action("annot.setRect([%g, %g, %g, %g]);\n", trect.x0, trect.y0, trect.x1, trect.y1);
				pdf_set_annot_rect(ctx, ui.selected_annot, trect);
			}
		}
	}
}

static void do_edit_rect(fz_irect canvas_area, fz_irect area, fz_rect *rect, int lock_aspect)
{
	enum {
		ER_N=1, ER_E=2, ER_S=4, ER_W=8,
		ER_NONE = 0,
		ER_NW = ER_N|ER_W,
		ER_NE = ER_N|ER_E,
		ER_SW = ER_S|ER_W,
		ER_SE = ER_S|ER_E,
		ER_MOVE = ER_N|ER_E|ER_S|ER_W,
	};
	static fz_rect start_rect;
	static int state = ER_NONE;

	area = fz_expand_irect(area, 5);
	if (ui_mouse_inside(canvas_area) && ui_mouse_inside(area))
	{
		ui.hot = ui.selected_annot;
		if (!ui.active && ui.down)
		{
			ui.active = ui.selected_annot;
			start_rect = *rect;
			state = ER_NONE;
			if (ui.x <= area.x0 + 10) state |= ER_W;
			if (ui.x >= area.x1 - 10) state |= ER_E;
			if (ui.y <= area.y0 + 10) state |= ER_N;
			if (ui.y >= area.y1 - 10) state |= ER_S;
			if (!state) state = ER_MOVE;
		}
	}

	if (ui.active == ui.selected_annot && state != ER_NONE)
	{
		*rect = start_rect;
		if (state & ER_W) rect->x0 += (ui.x - ui.down_x);
		if (state & ER_E) rect->x1 += (ui.x - ui.down_x);
		if (state & ER_N) rect->y0 += (ui.y - ui.down_y);
		if (state & ER_S) rect->y1 += (ui.y - ui.down_y);
		if (rect->x1 < rect->x0) { float t = rect->x1; rect->x1 = rect->x0; rect->x0 = t; }
		if (rect->y1 < rect->y0) { float t = rect->y1; rect->y1 = rect->y0; rect->y0 = t; }
		if (rect->x1 < rect->x0 + 10) rect->x1 = rect->x0 + 10;
		if (rect->y1 < rect->y0 + 10) rect->y1 = rect->y0 + 10;

		if (lock_aspect)
		{
			float aspect = (start_rect.x1 - start_rect.x0) / (start_rect.y1 - start_rect.y0);
			switch (state)
			{
			case ER_SW:
			case ER_NW:
				rect->x0 = rect->x1 - (rect->y1 - rect->y0) * aspect;
				break;
			case ER_NE:
			case ER_SE:
			case ER_N:
			case ER_S:
				rect->x1 = rect->x0 + (rect->y1 - rect->y0) * aspect;
				break;
			case ER_E:
			case ER_W:
				rect->y1 = rect->y0 + (rect->x1 - rect->x0) / aspect;
				break;
			}
		}

		/* cancel on right click */
		if (ui.right)
			state = ER_NONE;

		/* commit on mouse-up */
		if (!ui.down)
		{
			state = ER_NONE;
			if (rects_differ(start_rect, *rect, 1))
			{
				fz_rect trect = fz_transform_rect(*rect, view_page_inv_ctm);
				trace_action("annot.setRect([%g, %g, %g, %g]);\n", trect.x0, trect.y0, trect.x1, trect.y1);
				pdf_set_annot_rect(ctx, ui.selected_annot, trect);
			}
		}
	}
}

static void do_edit_line(fz_irect canvas_area, fz_irect area, fz_rect *rect)
{
	enum { EL_NONE, EL_A=1, EL_B=2, EL_MOVE=EL_A|EL_B };
	static fz_point start_a, start_b;
	static int state = EL_NONE;
	fz_irect a_grab, b_grab;
	fz_point a, b;
	float lw;

	area = fz_expand_irect(area, 5);
	if (ui_mouse_inside(canvas_area) && ui_mouse_inside(area))
	{
		ui.hot = ui.selected_annot;
		if (!ui.active && ui.down)
		{
			ui.active = ui.selected_annot;
			pdf_annot_line(ctx, ui.selected_annot, &start_a, &start_b);
			start_a = fz_transform_point(start_a, view_page_ctm);
			start_b = fz_transform_point(start_b, view_page_ctm);
			a_grab = fz_make_irect(start_a.x, start_a.y, start_a.x, start_a.y);
			b_grab = fz_make_irect(start_b.x, start_b.y, start_b.x, start_b.y);
			a_grab = fz_expand_irect(a_grab, 10);
			b_grab = fz_expand_irect(b_grab, 10);
			state = EL_NONE;
			if (ui_mouse_inside(a_grab)) state |= EL_A;
			if (ui_mouse_inside(b_grab)) state |= EL_B;
			if (!state) state = EL_MOVE;
		}
	}

	if (ui.active == ui.selected_annot && state != 0)
	{
		a = start_a;
		b = start_b;
		if (state & EL_A) { a.x += (ui.x - ui.down_x); a.y += (ui.y - ui.down_y); }
		if (state & EL_B) { b.x += (ui.x - ui.down_x); b.y += (ui.y - ui.down_y); }

		glBegin(GL_LINES);
		glColor4f(1, 0, 0, 1);
		glVertex2f(a.x, a.y);
		glVertex2f(b.x, b.y);
		glEnd();

		rect->x0 = fz_min(a.x, b.x);
		rect->y0 = fz_min(a.y, b.y);
		rect->x1 = fz_max(a.x, b.x);
		rect->y1 = fz_max(a.y, b.y);
		lw = pdf_annot_border(ctx, ui.selected_annot);
		*rect = fz_expand_rect(*rect, fz_matrix_expansion(view_page_ctm) * lw);

		/* cancel on right click */
		if (ui.right)
			state = EL_NONE;

		/* commit on mouse-up */
		if (!ui.down)
		{
			state = EL_NONE;
			if (points_differ(start_a, a, 1) || points_differ(start_b, b, 1))
			{
				a = fz_transform_point(a, view_page_inv_ctm);
				b = fz_transform_point(b, view_page_inv_ctm);
				trace_action("annot.setLine([%g, %g], [%g, %g]);\n", a.x, a.y, b.x, b.y);
				pdf_set_annot_line(ctx, ui.selected_annot, a, b);
			}
		}
	}
}

static void do_edit_polygon(fz_irect canvas_area, int close)
{
	static int drawing = 0;
	fz_point a, p;

	if (ui_mouse_inside(canvas_area) && ui_mouse_inside(view_page_area))
	{
		ui.hot = ui.selected_annot;
		if (!ui.active || ui.active == ui.selected_annot)
			ui.cursor = GLUT_CURSOR_CROSSHAIR;
		if (!ui.active && ui.down)
		{
			ui.active = ui.selected_annot;
			drawing = 1;
		}
	}

	if (ui.active == ui.selected_annot && drawing)
	{
		int n = pdf_annot_vertex_count(ctx, ui.selected_annot);
		if (n > 0)
		{
			p = pdf_annot_vertex(ctx, ui.selected_annot, n-1);
			p = fz_transform_point(p, view_page_ctm);
			if (close)
			{
				a = pdf_annot_vertex(ctx, ui.selected_annot, 0);
				a = fz_transform_point(a, view_page_ctm);
			}
			glBegin(GL_LINE_STRIP);
			glColor4f(1, 0, 0, 1);
			glVertex2f(p.x, p.y);
			glVertex2f(ui.x, ui.y);
			if (close)
				glVertex2f(a.x, a.y);
			glEnd();
		}

		glColor4f(1, 0, 0, 1);
		glPointSize(4);
		glBegin(GL_POINTS);
		glVertex2f(ui.x, ui.y);
		glEnd();

		/* cancel on right click */
		if (ui.right)
			drawing = 0;

		/* commit point on mouse-up */
		if (!ui.down)
		{
			fz_point p = fz_transform_point_xy(ui.x, ui.y, view_page_inv_ctm);
			trace_action("annot.addVertex(%g, %g);\n", p.x, p.y);
			pdf_add_annot_vertex(ctx, ui.selected_annot, p);
			drawing = 0;
		}
	}
}

static void do_edit_ink(fz_irect canvas_area)
{
	static int drawing = 0;
	static fz_point p[1000];
	static int n, last_x, last_y;
	int i;

	if (ui_mouse_inside(canvas_area) && ui_mouse_inside(view_page_area))
	{
		ui.hot = ui.selected_annot;
		if (!ui.active || ui.active == ui.selected_annot)
			ui.cursor = GLUT_CURSOR_CROSSHAIR;
		if (!ui.active && ui.down)
		{
			ui.active = ui.selected_annot;
			drawing = 1;
			n = 0;
			last_x = INT_MIN;
			last_y = INT_MIN;
		}
	}

	if (ui.active == ui.selected_annot && drawing)
	{
		if (n < (int)nelem(p) && (ui.x != last_x || ui.y != last_y))
		{
			p[n].x = fz_clamp(ui.x, view_page_area.x0, view_page_area.x1);
			p[n].y = fz_clamp(ui.y, view_page_area.y0, view_page_area.y1);
			++n;
		}
		last_x = ui.x;
		last_y = ui.y;

		if (n > 1)
		{
			glBegin(GL_LINE_STRIP);
			glColor4f(1, 0, 0, 1);
			for (i = 0; i < n; ++i)
				glVertex2f(p[i].x, p[i].y);
			glEnd();
		}

		/* cancel on right click */
		if (ui.right)
		{
			drawing = 0;
			n = 0;
		}

		/* commit stroke on mouse-up */
		if (!ui.down)
		{
			if (n > 1)
			{
				trace_action("annot.addInkList([");
				for (i = 0; i < n; ++i)
				{
					p[i] = fz_transform_point(p[i], view_page_inv_ctm);
					trace_action("%s[%g, %g]", (i > 0 ? ", " : ""), p[i].x, p[i].y);
				}
				trace_action("]);\n");
				pdf_add_annot_ink_list(ctx, ui.selected_annot, n, p);
			}
			drawing = 0;
			n = 0;
		}
	}
}

static void do_edit_quad_points(void)
{
	static fz_point pt = { 0, 0 };
	static int marking = 0;
	static fz_quad hits[1000];
	fz_rect rect;
	char *text;
	int i, n;

	if (ui_mouse_inside(view_page_area))
	{
		ui.hot = ui.selected_annot;
		if (!ui.active || ui.active == ui.selected_annot)
			ui.cursor = GLUT_CURSOR_TEXT;
		if (!ui.active && ui.down)
		{
			ui.active = ui.selected_annot;
			marking = 1;
			pt.x = ui.x;
			pt.y = ui.y;
		}
	}

	if (ui.active == ui.selected_annot && marking)
	{
		fz_point page_a = { pt.x, pt.y };
		fz_point page_b = { ui.x, ui.y };

		page_a = fz_transform_point(page_a, view_page_inv_ctm);
		page_b = fz_transform_point(page_b, view_page_inv_ctm);

		if (ui.mod == GLUT_ACTIVE_CTRL)
			fz_snap_selection(ctx, page_text, &page_a, &page_b, FZ_SELECT_WORDS);
		else if (ui.mod == GLUT_ACTIVE_CTRL + GLUT_ACTIVE_SHIFT)
			fz_snap_selection(ctx, page_text, &page_a, &page_b, FZ_SELECT_LINES);

		if (ui.mod == GLUT_ACTIVE_SHIFT)
		{
			rect = fz_make_rect(
					fz_min(page_a.x, page_b.x),
					fz_min(page_a.y, page_b.y),
					fz_max(page_a.x, page_b.x),
					fz_max(page_a.y, page_b.y));
			n = 1;
			hits[0] = fz_quad_from_rect(rect);
		}
		else
		{
			n = fz_highlight_selection(ctx, page_text, page_a, page_b, hits, nelem(hits));
		}

		glBlendFunc(GL_ONE_MINUS_DST_COLOR, GL_ZERO); /* invert destination color */
		glEnable(GL_BLEND);

		glColor4f(1, 1, 1, 1);
		glBegin(GL_QUADS);
		for (i = 0; i < n; ++i)
		{
			fz_quad thit = fz_transform_quad(hits[i], view_page_ctm);
			glVertex2f(thit.ul.x, thit.ul.y);
			glVertex2f(thit.ur.x, thit.ur.y);
			glVertex2f(thit.lr.x, thit.lr.y);
			glVertex2f(thit.ll.x, thit.ll.y);
		}
		glEnd();

		glDisable(GL_BLEND);

		/* cancel on right click */
		if (ui.right)
			marking = 0;

		if (!ui.down)
		{
			if (n > 0)
			{
				pdf_begin_operation(ctx, pdf, "Edit quad points");

				trace_action("annot.clearQuadPoints();\n");
				pdf_clear_annot_quad_points(ctx, ui.selected_annot);
				for (i = 0; i < n; ++i)
				{
					trace_action("annot.addQuadPoint([%g, %g, %g, %g, %g, %g, %g, %g]);\n",
						hits[i].ul.x, hits[i].ul.y,
						hits[i].ur.x, hits[i].ur.y,
						hits[i].ll.x, hits[i].ll.y,
						hits[i].lr.x, hits[i].lr.y);
					pdf_add_annot_quad_point(ctx, ui.selected_annot, hits[i]);
				}

				if (ui.mod == GLUT_ACTIVE_SHIFT)
					text = fz_copy_rectangle(ctx, page_text, rect, 0);
				else
					text = fz_copy_selection(ctx, page_text, page_a, page_b, 0);

				trace_action("annot.setContents(%q);\n", text);
				pdf_set_annot_contents(ctx, ui.selected_annot, text);
				new_contents = 1;
				fz_free(ctx, text);

				pdf_end_operation(ctx, pdf);
			}
			marking = 0;
		}
	}
}

void do_annotate_canvas(fz_irect canvas_area)
{
	fz_rect bounds;
	fz_irect area;
	pdf_annot *annot;
	const void *nothing = ui.hot;
	int idx;

	for (idx=0, annot = pdf_first_annot(ctx, page); annot; ++idx, annot = pdf_next_annot(ctx, annot))
	{
		enum pdf_annot_type subtype = pdf_annot_type(ctx, annot);

		bounds = pdf_bound_annot(ctx, annot);
		bounds = fz_transform_rect(bounds, view_page_ctm);
		area = fz_irect_from_rect(bounds);

		if (ui_mouse_inside(canvas_area) && ui_mouse_inside(area))
		{
			pdf_set_annot_hot(ctx, annot, 1);

			ui.hot = annot;
			if (!ui.active && ui.down)
			{
				if (ui.selected_annot != annot)
				{
					trace_action("annot = page.getAnnotations()[%d];\n", idx);
					if (!ui.selected_annot && !showannotate)
						toggle_annotate(ANNOTATE_MODE_NORMAL);
					ui.active = annot;
					ui_select_annot(pdf_keep_annot(ctx, annot));
				}
			}
		}
		else
		{
			pdf_set_annot_hot(ctx, annot, 0);
		}

		if (annot == ui.selected_annot)
		{
			switch (subtype)
			{
			default:
				break;

			/* Popup window */
			case PDF_ANNOT_POPUP:
				do_edit_rect(canvas_area, area, &bounds, 0);
				break;

			/* Icons */
			case PDF_ANNOT_TEXT:
			case PDF_ANNOT_CARET:
			case PDF_ANNOT_FILE_ATTACHMENT:
			case PDF_ANNOT_SOUND:
				do_edit_icon(canvas_area, area, &bounds);
				break;

			case PDF_ANNOT_STAMP:
				do_edit_rect(canvas_area, area, &bounds, 1);
				break;

			case PDF_ANNOT_FREE_TEXT:
				do_edit_rect(canvas_area, area, &bounds, 0);
				break;

			/* Drawings */
			case PDF_ANNOT_LINE:
				do_edit_line(canvas_area, area, &bounds);
				break;
			case PDF_ANNOT_CIRCLE:
			case PDF_ANNOT_SQUARE:
				do_edit_rect(canvas_area, area, &bounds, 0);
				break;
			case PDF_ANNOT_POLYGON:
				if (is_draw_mode)
					do_edit_polygon(canvas_area, 1);
				break;
			case PDF_ANNOT_POLY_LINE:
				if (is_draw_mode)
					do_edit_polygon(canvas_area, 0);
				break;

			case PDF_ANNOT_INK:
				if (is_draw_mode)
					do_edit_ink(canvas_area);
				break;

			case PDF_ANNOT_HIGHLIGHT:
			case PDF_ANNOT_UNDERLINE:
			case PDF_ANNOT_STRIKE_OUT:
			case PDF_ANNOT_SQUIGGLY:
			case PDF_ANNOT_REDACT:
				if (is_draw_mode)
					do_edit_quad_points();
				break;
			}

			glLineStipple(1, 0xAAAA);
			glEnable(GL_LINE_STIPPLE);
			glBlendFunc(GL_ONE_MINUS_DST_COLOR, GL_ZERO);
			glEnable(GL_BLEND);
			glColor4f(1, 1, 1, 1);
			glBegin(GL_LINE_LOOP);
			area = fz_irect_from_rect(bounds);
			glVertex2f(area.x0-0.5f, area.y0-0.5f);
			glVertex2f(area.x1+0.5f, area.y0-0.5f);
			glVertex2f(area.x1+0.5f, area.y1+0.5f);
			glVertex2f(area.x0-0.5f, area.y1+0.5f);
			glEnd();
			glDisable(GL_BLEND);
			glDisable(GL_LINE_STIPPLE);
		}
	}

	if (ui_mouse_inside(canvas_area) && ui.down)
	{
		if (!ui.active && ui.hot == nothing)
			ui_select_annot(NULL);
	}

	if (ui.right)
		is_draw_mode = 0;
}
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// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_GL_APP_H
#define MUPDF_GL_APP_H

#ifdef _WIN32
#include <windows.h>
void win_install(void);
#endif

#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"
#include "mupdf/pdf.h" /* for pdf specifics and forms */

#ifndef __APPLE__
#include <GL/freeglut.h>
#else
#include <GLUT/glut.h>
#endif

/* UI */

enum
{
	/* regular control characters */
	KEY_ESCAPE = 27,
	KEY_ENTER = '\r',
	KEY_TAB = '\t',
	KEY_BACKSPACE = '\b',
	KEY_DELETE = 127,

	KEY_CTL_A = 'A' - 64,
	KEY_CTL_B, KEY_CTL_C, KEY_CTL_D, KEY_CTL_E, KEY_CTL_F,
	KEY_CTL_G, KEY_CTL_H, KEY_CTL_I, KEY_CTL_J, KEY_CTL_K, KEY_CTL_L,
	KEY_CTL_M, KEY_CTL_N, KEY_CTL_O, KEY_CTL_P, KEY_CTL_Q, KEY_CTL_R,
	KEY_CTL_S, KEY_CTL_T, KEY_CTL_U, KEY_CTL_V, KEY_CTL_W, KEY_CTL_X,
	KEY_CTL_Y, KEY_CTL_Z,

	/* reuse control characters > 127 for special keys */
	KEY_INSERT = 128,
	KEY_PAGE_UP,
	KEY_PAGE_DOWN,
	KEY_HOME,
	KEY_END,
	KEY_LEFT,
	KEY_UP,
	KEY_RIGHT,
	KEY_DOWN,
	KEY_F1,
	KEY_F2,
	KEY_F3,
	KEY_F4,
	KEY_F5,
	KEY_F6,
	KEY_F7,
	KEY_F8,
	KEY_F9,
	KEY_F10,
	KEY_F11,
	KEY_F12,
};

enum side { ALL, T, R, B, L };
enum fill { NONE = 0, X = 1, Y = 2, BOTH = 3 };
enum anchor { CENTER, N, NE, E, SE, S, SW, W, NW };

struct layout
{
	enum side side;
	enum fill fill;
	enum anchor anchor;
	int padx, pady;
};

struct ui
{
	int window_w, window_h;

	int x, y;
	int down, down_x, down_y;
	int middle, middle_x, middle_y;
	int right, right_x, right_y;

	int scroll_x, scroll_y;
	int key, mod, plain;

	int grab_down, grab_middle, grab_right;
	const void *hot, *active, *focus;
	int last_cursor, cursor;

	float scale;
	int fontsize;
	int baseline;
	int lineheight;
	int gridsize;
	int padsize;

	struct layout *layout;
	fz_irect *cavity;
	struct layout layout_stack[32];
	fz_irect cavity_stack[32];

	int overlay;
	GLuint overlay_list;

	void (*dialog)(void);

	pdf_annot *selected_annot;
};

extern struct ui ui;

void ui_init_dpi(float override_ui_scale);
void ui_init(int w, int h, const char *title);
void ui_quit(void);
void ui_invalidate(void);
void ui_finish(void);

void ui_set_clipboard(const char *buf);
const char *ui_get_clipboard(void);

void ui_init_fonts(void);
void ui_finish_fonts(void);

void ui_draw_string(float x, float y, const char *str);
void ui_draw_string_part(float x, float y, const char *s, const char *e);
void ui_draw_character(float x, float y, int c);
float ui_measure_character(int ucs);
float ui_measure_string(const char *str);
float ui_measure_string_part(const char *s, const char *e);

struct line { char *a, *b; };

int ui_break_lines(char *a, struct line *lines, int nlines, int width, int *maxwidth);
void ui_draw_lines(float x, float y, struct line *lines, int n);

struct texture
{
	GLuint id;
	int x, y, w, h;
	float s, t;
};

void ui_texture_from_pixmap(struct texture *tex, fz_pixmap *pix);
void ui_draw_image(struct texture *tex, float x, float y);

enum
{
	UI_INPUT_NONE = 0,
	UI_INPUT_EDIT = 1,
	UI_INPUT_ACCEPT = 2,
};

#define UI_INPUT_SIZE (16*1024)

struct input
{
	char text[UI_INPUT_SIZE];
	char *end, *p, *q;
	int scroll;
	pdf_annot *widget;
};

#define UI_READLINE_SIZE 20

struct readline
{
	struct input input;
	char buffer[UI_READLINE_SIZE][UI_INPUT_SIZE];
	char *history[UI_READLINE_SIZE];
	int used;
	int current;
};

struct list
{
	fz_irect area;
	int scroll_y;
	int item_y;
	int is_tree;
};

void ui_begin(void);
void ui_end(void);

int ui_mouse_inside(fz_irect area);

void ui_layout(enum side side, enum fill fill, enum anchor anchor, int padx, int pady);
fz_irect ui_pack_layout(int slave_w, int slave_h, enum side side, enum fill fill, enum anchor anchor, int padx, int pady);
fz_irect ui_pack(int slave_w, int slave_h);
int ui_available_width(void);
int ui_available_height(void);
void ui_pack_push(fz_irect cavity);
void ui_pack_pop(void);

void ui_dialog_begin(int w, int h);
void ui_dialog_end(void);
void ui_panel_begin(int w, int h, int padx, int pady, int opaque);
void ui_panel_end(void);

void ui_spacer(void);
void ui_splitter(int *start, int *x, int min, int max, enum side side);
void ui_label(const char *fmt, ...);
void ui_label_with_scrollbar(char *text, int width, int height, int *scroll, int *sticky);

int ui_button(const char *label);
/* flags: bit 0 -> disabled. all other bits 0 for now. */
int ui_button_aux(const char *label, int flags);
int ui_checkbox(const char *label, int *value);
int ui_checkbox_aux(const char *label, int *value, int flags);
int ui_slider(int *value, int min, int max, int width);
int ui_select(const void *id, const char *current, const char *options[], int n);
int ui_select_aux(const void *id, const char *current, const char *options[], int n, int flags);

void ui_input_init(struct input *input, const char *text);
int ui_input(struct input *input, int width, int height);
void ui_scrollbar(int x0, int y0, int x1, int y1, int *value, int page_size, int max, int *sticky);

void ui_readline_init(struct readline *readline, const char *text);
const char *ui_readline(struct readline *readline, int width);

void ui_tree_begin(struct list *list, int count, int req_w, int req_h, int is_tree);
int ui_tree_item(struct list *list, const void *id, const char *label, int selected, int depth, int is_branch, int *is_open);
void ui_tree_end(struct list *list);

void ui_list_begin(struct list *list, int count, int req_w, int req_h);
int ui_list_item(struct list *list, const void *id, const char *label, int selected);
void ui_list_end(struct list *list);

int ui_popup(const void *id, const char *label, int is_button, int count);
int ui_popup_item(const char *title);
int ui_popup_aux(const void *id, const char *label, int is_button, int count, int flags);
int ui_popup_item_aux(const char *title, int flags);
void ui_popup_end(void);

void ui_init_open_file(const char *dir, int (*filter)(const char *fn));
int ui_open_file(char *filename, const char *label);
void ui_init_save_file(const char *path, int (*filter)(const char *fn));
int ui_save_file(char *filename, void (*extra_panel)(void), const char *label);

void ui_show_warning_dialog(const char *fmt, ...);
void ui_show_error_dialog(const char *fmt, ...);

void ui_select_annot(pdf_annot *annot);

/* Theming */

enum
{
	UI_COLOR_PANEL = 0xc0c0c0,
	UI_COLOR_BUTTON = 0xc0c0c0,
	UI_COLOR_SCROLLBAR = 0xdfdfdf,
	UI_COLOR_TEXT_BG = 0xffffff,
	UI_COLOR_TEXT_FG = 0x000000,
	UI_COLOR_TEXT_GRAY = 0x808080,
	UI_COLOR_TEXT_SEL_BG = 0x000080,
	UI_COLOR_TEXT_SEL_FG = 0xffffff,
	UI_COLOR_BEVEL_1 = 0x000000,
	UI_COLOR_BEVEL_2 = 0x808080,
	UI_COLOR_BEVEL_3 = 0xdfdfdf,
	UI_COLOR_BEVEL_4 = 0xffffff,
};

void glColorHex(unsigned int hex);
void ui_draw_bevel(fz_irect area, int depressed);
void ui_draw_ibevel(fz_irect area, int depressed);
void ui_draw_bevel_rect(fz_irect area, unsigned int fill, int depressed);
void ui_draw_ibevel_rect(fz_irect area, unsigned int fill, int depressed);

/* App */

extern fz_context *ctx;
extern pdf_document *pdf;
extern pdf_page *page;
extern fz_stext_page *page_text;
extern fz_matrix draw_page_ctm, view_page_ctm, view_page_inv_ctm;
extern fz_rect page_bounds, draw_page_bounds, view_page_bounds;
extern fz_irect view_page_area;
extern char filename[];
extern int showform;
extern int showannotate;
extern int reloadrequested;
extern char *search_needle;
extern int search_hit_count;
extern fz_quad search_hit_quads[];
extern int page_contents_changed;
extern int page_annots_changed;

int search_has_results(void);
enum {
	ANNOTATE_MODE_NONE = 0,
	ANNOTATE_MODE_NORMAL = 1,
	ANNOTATE_MODE_REDACT = 2
};
void toggle_annotate(int mode);
void run_main_loop(void);
void do_annotate_panel(void);
void do_annotate_canvas(fz_irect canvas_area);
void do_redact_panel(void);
void do_widget_canvas(fz_irect canvas_area);
void load_page(void);
void update_title(void);
void reload_document(void);
void reload(void);
void do_save_pdf_file(void);
void do_save_signed_pdf_file(void);
int do_sign(void);
void trace_action(const char *fmt, ...);
void trace_page_update(void);
void trace_save_snapshot(void);
const char *format_date(int64_t secs);

#endif







mupdf-1.21.1-source/platform/gl/gl-file.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "gl-app.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include <limits.h>

#define ICON_PC 0x1f4bb
#define ICON_HOME 0x1f3e0
#define ICON_FOLDER 0x1f4c1
#define ICON_DOCUMENT 0x1f4c4
#define ICON_DISK 0x1f4be
#define ICON_PIN 0x1f4cc

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

struct entry
{
	int is_dir;
	char name[FILENAME_MAX];
};

static struct
{
	int (*filter)(const char *fn);
	struct input input_dir;
	struct input input_file;
	struct list list_dir;
	char original_file_name[PATH_MAX];
	char curdir[PATH_MAX];
	int count;
	int max;
	struct entry *files;
	int selected;
	int confirm;
} fc;

static int cmp_entry(const void *av, const void *bv)
{
	const struct entry *a = av;
	const struct entry *b = bv;
	/* "." first */
	if (a->name[0] == '.' && a->name[1] == 0) return -1;
	if (b->name[0] == '.' && b->name[1] == 0) return 1;
	/* ".." second */
	if (a->name[0] == '.' && a->name[1] == '.' && a->name[2] == 0) return -1;
	if (b->name[0] == '.' && b->name[1] == '.' && b->name[2] == 0) return 1;
	/* directories before files */
	if (a->is_dir && !b->is_dir) return -1;
	if (b->is_dir && !a->is_dir) return 1;
	/* then alphabetically */
	return strcmp(a->name, b->name);
}

static void
ensure_one_more_file(void)
{
	if (fc.count == fc.max)
	{
		int new_max = fc.max == 0 ? 512 : fc.max*2;
		fc.files = fz_realloc_array(ctx, fc.files, new_max, struct entry);
		fc.max = new_max;
	}
}

#ifdef _WIN32

#include <strsafe.h>
#include <shlobj.h>

static void load_dir(const char *path)
{
	WIN32_FIND_DATAW ffd;
	HANDLE dir;
	wchar_t wpath[PATH_MAX];
	char buf[PATH_MAX];
	int i;

	fz_realpath(path, fc.curdir);
	if (!fz_is_directory(ctx, path))
		return;

	ui_input_init(&fc.input_dir, fc.curdir);

	fc.selected = -1;
	fc.count = 0;

	MultiByteToWideChar(CP_UTF8, 0, path, -1, wpath, PATH_MAX);
	for (i=0; wpath[i]; ++i)
		if (wpath[i] == '/')
			wpath[i] = '\\';
	StringCchCatW(wpath, PATH_MAX, L"/*");
	dir = FindFirstFileW(wpath, &ffd);
	if (dir)
	{
		do
		{
			WideCharToMultiByte(CP_UTF8, 0, ffd.cFileName, -1, buf, PATH_MAX, NULL, NULL);
			if (ffd.dwFileAttributes & FILE_ATTRIBUTE_HIDDEN)
				continue;
			ensure_one_more_file();
			fc.files[fc.count].is_dir = ffd.dwFileAttributes & FILE_ATTRIBUTE_DIRECTORY;
			if (fc.files[fc.count].is_dir || !fc.filter || fc.filter(buf))
			{
				fz_strlcpy(fc.files[fc.count].name, buf, FILENAME_MAX);
				++fc.count;
			}
		}
		while (FindNextFileW(dir, &ffd));
		FindClose(dir);
	}

	qsort(fc.files, fc.count, sizeof fc.files[0], cmp_entry);
}

static void list_drives(void)
{
	static struct list drive_list;
	DWORD drives;
	char dir[PATH_MAX], vis[PATH_MAX], buf[100];
	const char *user, *home;
	char personal[MAX_PATH], desktop[MAX_PATH];
	int i, n;

	drives = GetLogicalDrives();
	n = 5; /* curdir + home + desktop + documents + downloads */
	for (i=0; i < 26; ++i)
		if (drives & (1<<i))
			++n;

	ui_list_begin(&drive_list, n, 0, 10 * ui.lineheight + 4);

	user = getenv("USERNAME");
	home = getenv("USERPROFILE");
	if (user && home)
	{
		fz_snprintf(vis, sizeof vis, "%C %s", ICON_HOME, user);
		if (ui_list_item(&drive_list, "~", vis, 0))
			load_dir(home);
	}

	if (SHGetFolderPathA(NULL, CSIDL_DESKTOPDIRECTORY, NULL, 0, desktop) == S_OK)
	{
		fz_snprintf(vis, sizeof vis, "%C Desktop", ICON_PC);
		if (ui_list_item(&drive_list, "~/Desktop", vis, 0))
			load_dir(desktop);
	}

	if (SHGetFolderPathA(NULL, CSIDL_PERSONAL, NULL, 0, personal) == S_OK)
	{
		fz_snprintf(vis, sizeof vis, "%C Documents", ICON_FOLDER);
		if (ui_list_item(&drive_list, "~/Documents", vis, 0))
			load_dir(personal);
	}

	if (home)
	{
		fz_snprintf(vis, sizeof vis, "%C Downloads", ICON_FOLDER);
		fz_snprintf(dir, sizeof dir, "%s/Downloads", home);
		if (ui_list_item(&drive_list, "~/Downloads", vis, 0))
			load_dir(dir);
	}

	for (i = 0; i < 26; ++i)
	{
		if (drives & (1<<i))
		{
			fz_snprintf(dir, sizeof dir, "%c:\\", i+'A');
			if (!GetVolumeInformationA(dir, buf, sizeof buf, NULL, NULL, NULL, NULL, 0))
				buf[0] = 0;
			fz_snprintf(vis, sizeof vis, "%C %c: %s", ICON_DISK, i+'A', buf);
			if (ui_list_item(&drive_list, "ABCDEFGHIJKLMNOPQRSTUVWXYZ"+i, vis, 0))
			{
				load_dir(dir);
			}
		}
	}

	fz_snprintf(vis, sizeof vis, "%C .", ICON_PIN);
	if (ui_list_item(&drive_list, ".", vis, 0))
		load_dir(".");

	ui_list_end(&drive_list);
}

#else

#include <dirent.h>

static void load_dir(const char *path)
{
	char buf[PATH_MAX];
	DIR *dir;
	struct dirent *dp;

	fz_realpath(path, fc.curdir);
	if (!fz_is_directory(ctx, fc.curdir))
		return;

	ui_input_init(&fc.input_dir, fc.curdir);

	fc.selected = -1;
	fc.count = 0;

	dir = opendir(fc.curdir);
	if (!dir)
	{
		ensure_one_more_file();
		fc.files[fc.count].is_dir = 1;
		fz_strlcpy(fc.files[fc.count].name, "..", FILENAME_MAX);
		++fc.count;
	}
	else
	{
		while ((dp = readdir(dir)))
		{
			/* skip hidden files */
			if (dp->d_name[0] == '.' && strcmp(dp->d_name, ".") && strcmp(dp->d_name, ".."))
				continue;
			fz_snprintf(buf, sizeof buf, "%s/%s", fc.curdir, dp->d_name);
			ensure_one_more_file();
			fc.files[fc.count].is_dir = fz_is_directory(ctx, buf);
			if (fc.files[fc.count].is_dir || !fc.filter || fc.filter(buf))
			{
				fz_strlcpy(fc.files[fc.count].name, dp->d_name, FILENAME_MAX);
				++fc.count;
			}
		}
		closedir(dir);
	}

	qsort(fc.files, fc.count, sizeof fc.files[0], cmp_entry);
}

static const struct {
	int icon;
	const char *name;
} common_dirs[] = {
	{ ICON_HOME, "~" },
	{ ICON_PC, "~/Desktop" },
	{ ICON_FOLDER, "~/Documents" },
	{ ICON_FOLDER, "~/Downloads" },
	{ ICON_FOLDER, "/" },
	{ ICON_DISK, "/Volumes" },
	{ ICON_DISK, "/media" },
	{ ICON_DISK, "/mnt" },
	{ ICON_PIN, "." },
};

static int has_dir(const char *home, const char *user, int i, char dir[PATH_MAX], char vis[PATH_MAX])
{
	const char *subdir = common_dirs[i].name;
	int icon = common_dirs[i].icon;
	if (subdir[0] == '~')
	{
		if (!home)
			return 0;
		if (subdir[1] == '/')
		{
			fz_snprintf(dir, PATH_MAX, "%s/%s", home, subdir+2);
			fz_snprintf(vis, PATH_MAX, "%C %s", icon, subdir+2);
		}
		else
		{
			fz_snprintf(dir, PATH_MAX, "%s", home);
			fz_snprintf(vis, PATH_MAX, "%C %s", icon, user ? user : "~");
		}
	}
	else
	{
		fz_strlcpy(dir, subdir, PATH_MAX);
		fz_snprintf(vis, PATH_MAX, "%C %s", icon, subdir);
	}
	return fz_is_directory(ctx, dir);
}

static void list_drives(void)
{
	static struct list drive_list;
	char dir[PATH_MAX], vis[PATH_MAX];
	const char *home = getenv("HOME");
	const char *user = getenv("USER");
	int i;

	ui_list_begin(&drive_list, nelem(common_dirs), 0, nelem(common_dirs) * ui.lineheight + 4);

	for (i = 0; i < (int)nelem(common_dirs); ++i)
		if (has_dir(home, user, i, dir, vis))
			if (ui_list_item(&drive_list, common_dirs[i].name, vis, 0))
				load_dir(dir);

	ui_list_end(&drive_list);
}

#endif

void ui_init_open_file(const char *dir, int (*filter)(const char *fn))
{
	fc.filter = filter;
	load_dir(dir);
}

int ui_open_file(char *filename, const char *label)
{
	static int last_click_time = 0;
	static int last_click_sel = -1;
	int i, rv = 0;

	ui_panel_begin(0, 0, ui.padsize*2, ui.padsize*2, 1);
	{
		if (label)
		{
			ui_layout(T, X, NW, ui.padsize*2, ui.padsize);
			ui_label(label);
		}
		ui_layout(L, Y, NW, 0, 0);
		ui_panel_begin(ui.gridsize*6, 0, 0, 0, 0);
		{
			ui_layout(T, X, NW, ui.padsize, ui.padsize);
			list_drives();
			ui_layout(B, X, NW, ui.padsize, ui.padsize);
			if (ui_button("Cancel") || (!ui.focus && ui.key == KEY_ESCAPE))
			{
				filename[0] = 0;
				rv = 1;
			}
		}
		ui_panel_end();

		ui_layout(T, X, NW, ui.padsize, ui.padsize);
		ui_panel_begin(0, ui.gridsize, 0, 0, 0);
		{
			int disabled = (fc.selected < 0);
			ui_layout(R, NONE, CENTER, 0, 0);
			if (ui_button_aux("Open", disabled) || (!disabled && !ui.focus && ui.key == KEY_ENTER))
			{
				fz_snprintf(filename, PATH_MAX, "%s/%s", fc.curdir, fc.files[fc.selected].name);
				rv = 1;
			}
			ui_spacer();
			ui_layout(ALL, X, CENTER, 0, 0);
			if (ui_input(&fc.input_dir, 0, 1) == UI_INPUT_ACCEPT)
				load_dir(fc.input_dir.text);
		}
		ui_panel_end();

		ui_layout(ALL, BOTH, NW, ui.padsize, ui.padsize);
		ui_list_begin(&fc.list_dir, fc.count, 0, 0);
		for (i = 0; i < fc.count; ++i)
		{
			const char *name = fc.files[i].name;
			char buf[PATH_MAX];
			if (fc.files[i].is_dir)
				fz_snprintf(buf, sizeof buf, "%C %s", ICON_FOLDER, name);
			else
				fz_snprintf(buf, sizeof buf, "%C %s", ICON_DOCUMENT, name);
			if (ui_list_item(&fc.list_dir, &fc.files[i], buf, i==fc.selected))
			{
				fc.selected = i;
				if (fc.files[i].is_dir)
				{
					fz_snprintf(buf, sizeof buf, "%s/%s", fc.curdir, name);
					load_dir(buf);
					ui.active = NULL;
					last_click_sel = -1;
				}
				else
				{
					int click_time = glutGet(GLUT_ELAPSED_TIME);
					if (i == last_click_sel && click_time < last_click_time + 250)
					{
						fz_snprintf(filename, PATH_MAX, "%s/%s", fc.curdir, name);
						rv = 1;
					}
					last_click_time = click_time;
					last_click_sel = i;
				}
			}
		}
		ui_list_end(&fc.list_dir);
	}
	ui_panel_end();

	return rv;
}

void ui_init_save_file(const char *path, int (*filter)(const char *fn))
{
	char dir[PATH_MAX], *p;
	fc.filter = filter;
	fz_strlcpy(dir, path, sizeof dir);
	for (p=dir; *p; ++p)
		if (*p == '\\') *p = '/';
	fz_cleanname(dir);
	p = strrchr(dir, '/');
	if (p)
	{
		*p = 0;
		load_dir(dir);
		ui_input_init(&fc.input_file, p+1);
	}
	else
	{
		load_dir(".");
		ui_input_init(&fc.input_file, dir);
	}
	fz_snprintf(fc.original_file_name, PATH_MAX, "%s/%s", fc.curdir, fc.input_file.text);
	fc.confirm = 0;
}

static void bump_file_version(int dir)
{
	char buf[PATH_MAX], *p, *n;
	char base[PATH_MAX], out[PATH_MAX];
	int x;
	fz_strlcpy(buf, fc.input_file.text, sizeof buf);
	p = strrchr(buf, '.');
	if (p)
	{
		n = p;
		while (n > buf && n[-1] >= '0' && n[-1] <= '9')
			--n;
		if (n != p)
			x = atoi(n) + dir;
		else
			x = dir;
		memcpy(base, buf, n-buf);
		base[n-buf] = 0;
		fz_snprintf(out, sizeof out, "%s%d%s", base, x, p);
		ui_input_init(&fc.input_file, out);
	}
}

static int ui_save_file_confirm(char *filename)
{
	int rv = 0;
	ui_dialog_begin(ui.gridsize*20, (ui.gridsize+7)*3);
	ui_layout(T, NONE, NW, ui.padsize, ui.padsize);
	ui_label("%C File %s already exists!", 0x26a0, filename); /* WARNING SIGN */
	ui_label("Do you want to replace it?");
	ui_layout(B, X, S, ui.padsize, ui.padsize);
	ui_panel_begin(0, ui.gridsize, 0, 0, 0);
	{
		ui_layout(R, NONE, S, 0, 0);
		if (ui_button("Replace"))
			rv = 1;
		ui_spacer();
		ui_layout(L, NONE, S, 0, 0);
		if (ui_button("Cancel") || ui.key == KEY_ESCAPE)
			fc.confirm = 0;
	}
	ui_panel_end();
	ui_dialog_end();
	return rv;
}

int ui_save_file(char *filename, void (*extra_panel)(void), const char *label)
{
	int i, rv = 0;

	if (fc.confirm)
	{
		return ui_save_file_confirm(filename);
	}

	ui_panel_begin(0, 0, ui.padsize*2, ui.padsize*2, 1);
	{
		if (label)
		{
			ui_layout(T, X, NW, ui.padsize*2, ui.padsize);
			ui_label(label);
		}
		ui_layout(L, Y, NW, 0, 0);
		ui_panel_begin(ui.gridsize*6, 0, 0, 0, 0);
		{
			ui_layout(T, X, NW, ui.padsize, ui.padsize);
			list_drives();
			if (extra_panel)
			{
				ui_spacer();
				extra_panel();
			}
			ui_layout(B, X, NW, ui.padsize, ui.padsize);
			if (ui_button("Cancel") || (!ui.focus && ui.key == KEY_ESCAPE))
			{
				filename[0] = 0;
				rv = 1;
			}
		}
		ui_panel_end();

		ui_layout(T, X, NW, ui.padsize, ui.padsize);
		if (ui_input(&fc.input_dir, 0, 1) == UI_INPUT_ACCEPT)
			load_dir(fc.input_dir.text);

		ui_layout(T, X, NW, ui.padsize, ui.padsize);
		ui_panel_begin(0, ui.gridsize, 0, 0, 0);
		{
			ui_layout(R, NONE, CENTER, 0, 0);
			if (ui_button("Save"))
			{
				fz_snprintf(filename, PATH_MAX, "%s/%s", fc.curdir, fc.input_file.text);
				rv = 1;

				/* Show confirmation dialog if we would overwrite another file. */
				if (strcmp(filename, fc.original_file_name))
				{
					if (fz_file_exists(ctx, filename))
					{
						fc.confirm = 1;
						rv = 0;
					}
				}
			}
			ui_spacer();
			if (ui_button("\xe2\x9e\x95")) /* U+2795 HEAVY PLUS */
				bump_file_version(1);
			if (ui_button("\xe2\x9e\x96")) /* U+2796 HEAVY MINUS */
				bump_file_version(-1);
			ui_spacer();
			ui_layout(ALL, X, CENTER, 0, 0);
			ui_input(&fc.input_file, 0, 1);
		}
		ui_panel_end();

		ui_layout(ALL, BOTH, NW, ui.padsize, ui.padsize);
		ui_list_begin(&fc.list_dir, fc.count, 0, 0);
		for (i = 0; i < fc.count; ++i)
		{
			const char *name = fc.files[i].name;
			char buf[PATH_MAX];
			if (fc.files[i].is_dir)
				fz_snprintf(buf, sizeof buf, "%C %s", ICON_FOLDER, name);
			else
				fz_snprintf(buf, sizeof buf, "%C %s", ICON_DOCUMENT, name);
			if (ui_list_item(&fc.list_dir, &fc.files[i], buf, i==fc.selected))
			{
				fc.selected = i;
				if (fc.files[i].is_dir)
				{
					fz_snprintf(buf, sizeof buf, "%s/%s", fc.curdir, name);
					load_dir(buf);
					ui.active = NULL;
				}
				else
				{
					ui_input_init(&fc.input_file, name);
				}
			}
		}
		ui_list_end(&fc.list_dir);
	}
	ui_panel_end();

	return rv;
}







mupdf-1.21.1-source/platform/gl/gl-font.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * A very simple font cache and rasterizer that uses FreeType
 * to draw fonts from a single OpenGL texture. The code uses
 * a linear-probe hashtable, and writes new glyphs into
 * the texture using glTexSubImage2D. When the texture fills
 * up, or the hash table gets too crowded, the cache is emptied.
 *
 * This is designed to be used for horizontal text only,
 * and draws unhinted text with subpixel accurate metrics
 * and kerning. As such, you should always call the drawing
 * function with an orthogonal transform that maps units
 * to pixels accurately.
 */

#include "gl-app.h"

#include <string.h>
#include <math.h>
#include <stdlib.h>
#include <stdio.h>

#define PADDING 1		/* set to 0 to save some space but disallow arbitrary transforms */

#define MAXGLYPHS 4093	/* prime number for hash table goodness */
#define CACHESIZE 1024
#define XPRECISION 4
#define YPRECISION 1

struct key
{
	fz_font *font;
	float size;
	short gid;
	unsigned char subx;
	unsigned char suby;
};

struct glyph
{
	char lsb, top, w, h;
	short s, t;
};

struct table
{
	struct key key;
	struct glyph glyph;
};

static struct table g_table[MAXGLYPHS];
static int g_table_load = 0;
static unsigned int g_cache_tex = 0;
static int g_cache_w = CACHESIZE;
static int g_cache_h = CACHESIZE;
static int g_cache_row_y = 0;
static int g_cache_row_x = 0;
static int g_cache_row_h = 0;

static fz_font *g_font = NULL;

static void clear_font_cache(void)
{
#if PADDING > 0
	unsigned char *zero = malloc((size_t)g_cache_w * g_cache_h);
	memset(zero, 0, (size_t)g_cache_w * g_cache_h);
	glBindTexture(GL_TEXTURE_2D, g_cache_tex);
	glTexSubImage2D(GL_TEXTURE_2D, 0, 0, 0, g_cache_w, g_cache_h, GL_ALPHA, GL_UNSIGNED_BYTE, zero);
	free(zero);
#endif

	memset(g_table, 0, sizeof(g_table));
	g_table_load = 0;

	g_cache_row_y = PADDING;
	g_cache_row_x = PADDING;
	g_cache_row_h = 0;
}

void ui_init_fonts(void)
{
	const unsigned char *data;
	int size;

	glGenTextures(1, &g_cache_tex);
	glBindTexture(GL_TEXTURE_2D, g_cache_tex);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_ALPHA, g_cache_w, g_cache_h, 0, GL_ALPHA, GL_UNSIGNED_BYTE, NULL);

	clear_font_cache();

	data = fz_lookup_builtin_font(ctx, "Charis SIL", 0, 0, &size);
	if (!data)
		data = fz_lookup_builtin_font(ctx, "Times", 0, 0, &size);
	g_font = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
}

void ui_finish_fonts(void)
{
	clear_font_cache();
	fz_drop_font(ctx, g_font);
}

static unsigned int hashfunc(struct key *key)
{
	unsigned char *buf = (unsigned char *)key;
	unsigned int len = sizeof(struct key);
	unsigned int h = 0;
	while (len--)
		h = *buf++ + (h << 6) + (h << 16) - h;
	return h;
}

static unsigned int lookup_table(struct key *key)
{
	unsigned int pos = hashfunc(key) % MAXGLYPHS;
	while (1)
	{
		if (!g_table[pos].key.font) /* empty slot */
			return pos;
		if (!memcmp(key, &g_table[pos].key, sizeof(struct key))) /* matching slot */
			return pos;
		pos = (pos + 1) % MAXGLYPHS;
	}
}

static struct glyph *lookup_glyph(fz_font *font, float size, int gid, float *xp, float *yp)
{
	fz_matrix trm, subpix_trm;
	unsigned char subx, suby;
	fz_pixmap *pixmap;
	struct key key;
	unsigned int pos;
	int w, h;

	/* match fitz's glyph cache quantization */
	trm = fz_scale(size, -size);
	trm.e = *xp;
	trm.f = *yp;
	fz_subpixel_adjust(ctx, &trm, &subpix_trm, &subx, &suby);
	*xp = trm.e;
	*yp = trm.f;

	/*
	 * Look it up in the table
	 */

	memset(&key, 0, sizeof key);
	key.font = font;
	key.size = size;
	key.gid = gid;
	key.subx = subx;
	key.suby = suby;

	pos = lookup_table(&key);
	if (g_table[pos].key.font)
		return &g_table[pos].glyph;

	/*
	 * Render the bitmap
	 */

	glEnd();

	pixmap = fz_render_glyph_pixmap(ctx, font, gid, &subpix_trm, NULL, 8);
	w = pixmap->w;
	h = pixmap->h;

	/*
	 * Find an empty slot in the texture
	 */

	if (g_table_load == (MAXGLYPHS * 3) / 4)
	{
		puts("font cache table full, clearing cache");
		clear_font_cache();
		pos = lookup_table(&key);
	}

	if (h + PADDING > g_cache_h || w + PADDING > g_cache_w)
		return NULL;

	if (g_cache_row_x + w + PADDING > g_cache_w)
	{
		g_cache_row_y += g_cache_row_h + PADDING;
		g_cache_row_x = PADDING;
		g_cache_row_h = 0;
	}
	if (g_cache_row_y + h + PADDING > g_cache_h)
	{
		puts("font cache texture full, clearing cache");
		clear_font_cache();
		pos = lookup_table(&key);
	}

	/*
	 * Copy bitmap into texture
	 */

	memcpy(&g_table[pos].key, &key, sizeof(struct key));
	g_table[pos].glyph.w = pixmap->w;
	g_table[pos].glyph.h = pixmap->h;
	g_table[pos].glyph.lsb = pixmap->x;
	g_table[pos].glyph.top = -pixmap->y;
	g_table[pos].glyph.s = g_cache_row_x;
	g_table[pos].glyph.t = g_cache_row_y;
	g_table_load ++;

	glPixelStorei(GL_UNPACK_ALIGNMENT, 1);
	glPixelStorei(GL_UNPACK_ROW_LENGTH, pixmap->w);
	glTexSubImage2D(GL_TEXTURE_2D, 0, g_cache_row_x, g_cache_row_y, w, h,
			GL_ALPHA, GL_UNSIGNED_BYTE, pixmap->samples);
	glPixelStorei(GL_UNPACK_ROW_LENGTH, 0);

	fz_drop_pixmap(ctx, pixmap);

	glBegin(GL_QUADS);

	g_cache_row_x += w + PADDING;
	if (g_cache_row_h < h + PADDING)
		g_cache_row_h = h + PADDING;

	return &g_table[pos].glyph;
}

static float ui_draw_glyph(fz_font *font, float size, int gid, float x, float y)
{
	struct glyph *glyph;
	float s0, t0, s1, t1, xc, yc;

	glyph = lookup_glyph(font, size, gid, &x, &y);
	if (!glyph)
		return 0;

	s0 = (float) glyph->s / g_cache_w;
	t0 = (float) glyph->t / g_cache_h;
	s1 = (float) (glyph->s + glyph->w) / g_cache_w;
	t1 = (float) (glyph->t + glyph->h) / g_cache_h;
	xc = floorf(x) + glyph->lsb;
	yc = floorf(y) - glyph->top + glyph->h;

	glTexCoord2f(s0, t0); glVertex2f(xc, yc - glyph->h);
	glTexCoord2f(s1, t0); glVertex2f(xc + glyph->w, yc - glyph->h);
	glTexCoord2f(s1, t1); glVertex2f(xc + glyph->w, yc);
	glTexCoord2f(s0, t1); glVertex2f(xc, yc);

	return fz_advance_glyph(ctx, font, gid, 0) * size;
}

float ui_measure_character(int c)
{
	fz_font *font;
	int gid = fz_encode_character_with_fallback(ctx, g_font, c, 0, 0, &font);
	return fz_advance_glyph(ctx, font, gid, 0) * ui.fontsize;
}

static float ui_draw_character_imp(float x, float y, int c)
{
	fz_font *font;
	int gid = fz_encode_character_with_fallback(ctx, g_font, c, 0, 0, &font);
	return ui_draw_glyph(font, ui.fontsize, gid, x, y);
}

static void ui_begin_text(void)
{
	glBindTexture(GL_TEXTURE_2D, g_cache_tex);
	glBlendFunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA);
	glEnable(GL_BLEND);
	glEnable(GL_TEXTURE_2D);
	glBegin(GL_QUADS);
}

static void ui_end_text(void)
{
	glEnd();
	glDisable(GL_TEXTURE_2D);
	glDisable(GL_BLEND);
}

void ui_draw_string(float x, float y, const char *str)
{
	int c;
	ui_begin_text();
	while (*str)
	{
		str += fz_chartorune(&c, str);
		x += ui_draw_character_imp(x, y + ui.baseline, c);
	}
	ui_end_text();
}

void ui_draw_string_part(float x, float y, const char *s, const char *e)
{
	int c;
	ui_begin_text();
	while (s < e)
	{
		s += fz_chartorune(&c, s);
		x += ui_draw_character_imp(x, y + ui.baseline, c);
	}
	ui_end_text();
}

void ui_draw_character(float x, float y, int c)
{
	ui_begin_text();
	ui_draw_character_imp(x, y + ui.baseline, c);
	ui_end_text();
}

float ui_measure_string(const char *str)
{
	int c;
	float x = 0;
	while (*str)
	{
		str += fz_chartorune(&c, str);
		x += ui_measure_character(c);
	}
	return x;
}

float ui_measure_string_part(const char *s, const char *e)
{
	int c;
	float w = 0;
	while (s < e)
	{
		s += fz_chartorune(&c, s);
		w += ui_measure_character(c);
	}
	return w;
}

int ui_break_lines(char *a, struct line *lines, int maxlines, int width, int *maxwidth)
{
	char *next, *space = NULL, *b = a;
	int c, n = 0;
	float space_x, x = 0, w = 0;

	if (maxwidth)
		*maxwidth = 0;

	while (*b)
	{
		next = b + fz_chartorune(&c, b);
		if (c == '\r' || c == '\n')
		{
			if (lines && n < maxlines)
			{
				lines[n].a = a;
				lines[n].b = b;
			}
			++n;
			if (maxwidth && *maxwidth < x)
				*maxwidth = x;
			a = next;
			x = 0;
			space = NULL;
		}
		else
		{
			if (c == ' ' && maxlines > 1)
			{
				space = b;
				space_x = x;
			}

			w = ui_measure_character(c);
			if (x + w > width)
			{
				if (space)
				{
					if (lines && n < maxlines)
					{
						lines[n].a = a;
						lines[n].b = space;
					}
					++n;
					if (maxwidth && *maxwidth < space_x)
						*maxwidth = space_x;
					a = next = space + 1;
					x = 0;
					space = NULL;
				}
				else
				{
					if (lines && n < maxlines)
					{
						lines[n].a = a;
						lines[n].b = b;
					}
					++n;
					if (maxwidth && *maxwidth < x)
						*maxwidth = x;
					a = b;
					x = w;
					space = NULL;
				}
			}
			else
			{
				x += w;
			}
		}
		b = next;
	}

	if (lines && n < maxlines)
	{
		lines[n].a = a;
		lines[n].b = b;
	}
	++n;
	if (maxwidth && *maxwidth < x)
		*maxwidth = x;
	return n < maxlines ? n : maxlines;
}

void ui_draw_lines(float x, float y, struct line *lines, int n)
{
	int i;
	for (i = 0; i < n; ++i)
	{
		ui_draw_string_part(x, y, lines[i].a, lines[i].b);
		y += ui.lineheight;
	}
}







mupdf-1.21.1-source/platform/gl/gl-form.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "gl-app.h"

#include <string.h>
#include <stdio.h>

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

#include "mupdf/helpers/pkcs7-openssl.h"

static pdf_annot *sig_widget;
static char *sig_distinguished_name = NULL;
static pdf_signature_error sig_cert_error;
static pdf_signature_error sig_digest_error;
static int sig_valid_until;
static int sig_readonly;

static char cert_filename[PATH_MAX];
static struct input cert_password;

static int sign_flags = PDF_SIGNATURE_DEFAULT_APPEARANCE;
static struct input sign_reason_input;
static int sign_reason_input_initialised = 0;
static struct input sign_location_input;
static int sign_location_input_initialised = 0;
static char sign_image_filename[PATH_MAX];
static fz_image *sign_image = NULL;

static struct texture preview_tex = { 0 };
static int preview_needs_update = 0;

static void trace_field_value(pdf_annot *annot, const char *set_value)
{
	const char *get_value = pdf_annot_field_value(ctx, annot);
	trace_action("print('Set field %d:', repr(%q), repr(%q));\n", pdf_to_num(ctx, pdf_annot_obj(ctx, annot)), set_value, get_value);
}

int do_sign(void)
{
	pdf_pkcs7_signer *signer = NULL;
	int ok = 1;
	int labels = sign_flags & PDF_SIGNATURE_SHOW_LABELS;
	int graphic_name = sign_flags & PDF_SIGNATURE_SHOW_GRAPHIC_NAME;
	int text_name = sign_flags & PDF_SIGNATURE_SHOW_TEXT_NAME;
	int dn = sign_flags & PDF_SIGNATURE_SHOW_DN;
	int date = sign_flags & PDF_SIGNATURE_SHOW_DATE;
	int logo = sign_flags & PDF_SIGNATURE_SHOW_LOGO;

	fz_var(signer);

	fz_try(ctx)
	{
		trace_action("widget.sign(new PDFPKCS7Signer(%q, %q), {", cert_filename, cert_password.text);

		trace_action("'showLabels':%s,", labels ? "true" : "false");
		trace_action("'showDN':%s,", dn ? "true" : "false");
		trace_action("'showDate':%s,", date ? "true" : "false");
		trace_action("'showTextName':%s,", text_name ? "true" : "false");
		trace_action("'showGraphicName':%s,", graphic_name ? "true" : "false");
		trace_action("'showLogo':%s}, ", logo ? "true" : "false");

		if (strlen(sign_image_filename) > 0)
			trace_action("new Image(null, %q), ", sign_image_filename);
		else
			trace_action("null, ");

		if (strlen(sign_reason_input.text) > 0)
			trace_action("%q, ", sign_reason_input.text);
		else
			trace_action("null, ");

		if (strlen(sign_location_input.text) > 0)
			trace_action("%q);\n", sign_location_input.text);
		else
			trace_action("null);\n");

		signer = pkcs7_openssl_read_pfx(ctx, cert_filename, cert_password.text);
		pdf_sign_signature(ctx, sig_widget, signer, sign_flags, sign_image, sign_reason_input.text, sign_location_input.text);
		ui_show_warning_dialog("Signed document successfully.");
	}
	fz_always(ctx)
	{
		pdf_drop_signer(ctx, signer);
		fz_drop_image(ctx, sign_image);
		sign_image = NULL;
	}
	fz_catch(ctx)
	{
		ui_show_warning_dialog("%s", fz_caught_message(ctx));
		ok = 0;
	}
	return ok;
}

static void do_clear_signature(void)
{
	fz_try(ctx)
	{
		trace_action("widget.clearSignature();\n");
		pdf_clear_signature(ctx, sig_widget);
		ui_show_warning_dialog("Signature cleared successfully.");
	}
	fz_catch(ctx)
		ui_show_warning_dialog("%s", fz_caught_message(ctx));
}

static int image_file_filter(const char *fn)
{
	return !!strstr(fn, ".jpg") || !!strstr(fn, ".jpeg") || !!strstr(fn, ".png");
}

static void signature_appearance_dialog(void);

static void signature_select_image_dialog(void)
{
	if (ui_open_file(sign_image_filename, "Select an image for use in signature:"))
	{
		if (sign_image_filename[0] != 0)
		{
			fz_try(ctx)
			{
				sign_image = fz_new_image_from_file(ctx, sign_image_filename);
				sign_flags &= ~PDF_SIGNATURE_SHOW_GRAPHIC_NAME;
				preview_needs_update = 1;
			}
			fz_catch(ctx)
			{
				ui_show_warning_dialog("%s", fz_caught_message(ctx));
				ui.dialog = signature_select_image_dialog;
			}
		}

		ui.dialog = signature_appearance_dialog;
	}
}


static void signature_appearance_init(void)
{
	if (!sign_reason_input_initialised)
	{
		ui_input_init(&sign_reason_input, "");
		sign_reason_input_initialised = 1;
	}
	if (!sign_location_input_initialised)
	{
		ui_input_init(&sign_location_input, "");
		sign_location_input_initialised = 1;
	}
	preview_needs_update = 1;
}

static void signature_appearance_dialog(void)
{
	ui_dialog_begin(ui.gridsize*16, (ui.gridsize+4)*16);
	{
		int orig_flags = sign_flags;
		int labels = sign_flags & PDF_SIGNATURE_SHOW_LABELS;
		int graphic_name = sign_flags & PDF_SIGNATURE_SHOW_GRAPHIC_NAME;
		int graphic_image = sign_image != NULL;
		int text_name = sign_flags & PDF_SIGNATURE_SHOW_TEXT_NAME;
		int dn = sign_flags & PDF_SIGNATURE_SHOW_DN;
		int date = sign_flags & PDF_SIGNATURE_SHOW_DATE;
		int logo = sign_flags & PDF_SIGNATURE_SHOW_LOGO;
		fz_irect preview_rect;

		ui_layout(T, X, NW, ui.padsize*2, ui.padsize);

		{
			ui_panel_begin(0, ui.gridsize * 6, 0, 0, 0);
			ui_layout(T, Y, NW, 0, 0);

			ui_label("Preview:");
			ui_spacer();

			ui_layout(ALL, BOTH, CENTER, 0, 0);
			preview_rect = ui_pack(0, 0);

			ui_panel_end();
		}

		ui_spacer();

		{
			ui_label("Graphic:");
			ui_checkbox("Name", &graphic_name);

			ui_panel_begin(ui.gridsize * 10, ui.gridsize, 0, 0, 0);
			ui_layout(L, X, NW, 0, 0);
			ui_checkbox("Image", &graphic_image);

			ui_spacer();

			if (ui_button("Select image"))
			{
				fz_drop_image(ctx, sign_image);
				sign_image = NULL;
				ui_init_open_file(".", image_file_filter);
				ui.dialog = signature_select_image_dialog;
			}
			ui_panel_end();

			if (graphic_name && graphic_image)
			{
				fz_drop_image(ctx, sign_image);
				sign_image = NULL;
				graphic_image = 0;
			}
		}

		ui_spacer();

		{
			ui_label("Text:");

			ui_panel_begin(0, ui.gridsize * 5, 0, 0, 0);
			{
				ui_layout(L, Y, NW, 0, 0);

				ui_panel_begin(ui.gridsize * 7, ui.gridsize * 5, 0, 0, 0);
				{
					ui_layout(T, Y, NW, 0, 0);
					ui_checkbox("Labels", &labels);
					ui_checkbox("Common name", &text_name);
					ui_checkbox("Distinguished name", &dn);
					ui_checkbox("Date", &date);
					ui_checkbox("Logo", &logo);
				}
				ui_panel_end();

				ui_panel_begin(ui.gridsize * 5, ui.gridsize * 5, 0, 0, 0);
				{
					ui_layout(T, Y, NW, 0, 0);

					ui_panel_begin(ui.gridsize * 5, ui.gridsize, 0, 0, 0);
					ui_layout(L, X, NW, 0, 0);
					ui_label("Reason:");
					ui_spacer();
					if (ui_input(&sign_reason_input, ui.gridsize * 5, 1))
						preview_needs_update = 1;
					ui_panel_end();

					ui_panel_begin(ui.gridsize * 10, ui.gridsize, 0, 0, 0);
					ui_layout(L, X, NW, 0, 0);
					ui_label("Location:");
					ui_spacer();
					if (ui_input(&sign_location_input, ui.gridsize * 5, 1))
						preview_needs_update = 1;
					ui_panel_end();
				}
				ui_panel_end();
			}
			ui_panel_end();

			if (!text_name && !dn && !date && !strlen(sign_reason_input.text) && !strlen(sign_location_input.text))
			{
				labels = 1;
				text_name = 1;
			}
		}

		sign_flags = 0;
		sign_flags |= labels ? PDF_SIGNATURE_SHOW_LABELS : 0;
		sign_flags |= dn ? PDF_SIGNATURE_SHOW_DN : 0;
		sign_flags |= date ? PDF_SIGNATURE_SHOW_DATE : 0;
		sign_flags |= text_name ? PDF_SIGNATURE_SHOW_TEXT_NAME : 0;
		sign_flags |= graphic_name ? PDF_SIGNATURE_SHOW_GRAPHIC_NAME : 0;
		sign_flags |= logo ? PDF_SIGNATURE_SHOW_LOGO : 0;

		if (orig_flags != sign_flags)
			preview_needs_update = 1;

		if (preview_needs_update)
		{
			fz_pixmap *pix;
			pdf_pkcs7_signer *signer;
			int w = preview_rect.x1 - preview_rect.x0;
			int h = preview_rect.y1 - preview_rect.y0;

			signer = pkcs7_openssl_read_pfx(ctx, cert_filename, cert_password.text);
			pix = pdf_preview_signature_as_pixmap(ctx,
				w, h, FZ_LANG_UNSET, signer, sign_flags, sign_image,
				strlen(sign_reason_input.text) ? sign_reason_input.text : NULL,
				strlen(sign_location_input.text) ? sign_location_input.text : NULL);
			pdf_drop_signer(ctx, signer);
			ui_texture_from_pixmap(&preview_tex, pix);
			fz_drop_pixmap(ctx, pix);

			preview_needs_update = 0;
		}

		ui_draw_image(&preview_tex, preview_rect.x0, preview_rect.y0);

		ui_layout(B, X, NW, ui.padsize, ui.padsize);
		ui_panel_begin(0, ui.gridsize, 0, 0, 0);
		{
			ui_layout(R, NONE, S, 0, 0);
			if (ui_button("Cancel"))
			{
				fz_drop_image(ctx, sign_image);
				sign_image = NULL;
				ui.dialog = NULL;
			}
			ui_spacer();
			if (ui_button("Okay"))
			{
				ui.dialog = NULL;
				do_save_signed_pdf_file();
			}
		}
		ui_panel_end();
	}
	ui_dialog_end();
}

static int is_valid_certificate_and_password(void)
{
	fz_try(ctx)
	{
		pdf_pkcs7_signer *signer = pkcs7_openssl_read_pfx(ctx, cert_filename, cert_password.text);
		pdf_drop_signer(ctx, signer);
	}
	fz_catch(ctx)
		return 0;
	return 1;
}

static void cert_password_dialog(void)
{
	int is;
	ui_dialog_begin(ui.gridsize*16, (ui.gridsize+4)*3);
	{
		ui_layout(T, X, NW, ui.padsize, ui.padsize);
		ui_label("Password:");
		is = ui_input(&cert_password, 200, 1);

		ui_layout(B, X, NW, ui.padsize, ui.padsize);
		ui_panel_begin(0, ui.gridsize, 0, 0, 0);
		{
			ui_layout(R, NONE, S, 0, 0);
			if (ui_button("Cancel"))
				ui.dialog = NULL;
			ui_spacer();
			if (ui_button("Okay") || is == UI_INPUT_ACCEPT)
			{
				if (is_valid_certificate_and_password()) {
					signature_appearance_init();
					ui.dialog = signature_appearance_dialog;
				} else {
					ui_show_warning_dialog("%s", fz_caught_message(ctx));
				}
			}
		}
		ui_panel_end();
	}
	ui_dialog_end();
}

static int cert_file_filter(const char *fn)
{
	return !!strstr(fn, ".pfx");
}

static void cert_file_dialog(void)
{
	if (ui_open_file(cert_filename, "Select a certificate file to sign with:"))
	{
		if (cert_filename[0] != 0)
		{
			ui_input_init(&cert_password, "");
			ui.focus = &cert_password;
			ui.dialog = cert_password_dialog;
		}
		else
			ui.dialog = NULL;
	}
}

static void sig_sign_dialog(void)
{
	const char *label = pdf_field_label(ctx, pdf_annot_obj(ctx, sig_widget));

	ui_dialog_begin(ui.gridsize*16, (ui.gridsize+4)*3 + ui.lineheight*10);
	{
		ui_layout(T, X, NW, ui.padsize, ui.padsize);

		ui_label("%s", label);
		ui_spacer();

		ui_label("Would you like to sign this field?");

		ui_layout(B, X, NW, ui.padsize, ui.padsize);
		ui_panel_begin(0, ui.gridsize, 0, 0, 0);
		{
			ui_layout(R, NONE, S, 0, 0);
			if (ui_button("Cancel") || (!ui.focus && ui.key == KEY_ESCAPE))
				ui.dialog = NULL;
			ui_spacer();
			if (!(pdf_field_flags(ctx, pdf_annot_obj(ctx, sig_widget)) & PDF_FIELD_IS_READ_ONLY))
			{
				if (ui_button("Sign"))
				{
					fz_strlcpy(cert_filename, filename, sizeof cert_filename);
					ui_init_open_file(".", cert_file_filter);
					ui.dialog = cert_file_dialog;
				}
			}
		}
		ui_panel_end();
	}
	ui_dialog_end();
}

static void sig_verify_dialog(void)
{
	const char *label = pdf_field_label(ctx, pdf_annot_obj(ctx, sig_widget));

	ui_dialog_begin(ui.gridsize*16, (ui.gridsize+4)*3 + ui.lineheight*10);
	{
		ui_layout(T, X, NW, ui.padsize, ui.padsize);

		ui_label("%s", label);
		ui_spacer();

		if (sig_readonly)
		{
			ui_label("Signature field is read-only.");
			ui_spacer();
		}

		ui_label("Distinguished name: %s.", sig_distinguished_name);
		ui_spacer();

		if (sig_cert_error)
			ui_label("Certificate error: %s", pdf_signature_error_description(sig_cert_error));
		else
			ui_label("Certificate is trusted.");

		ui_spacer();

		if (sig_digest_error)
			ui_label("Digest error: %s", pdf_signature_error_description(sig_digest_error));
		else if (sig_valid_until == 0)
			ui_label("The fields signed by this signature are unchanged.");
		else if (sig_valid_until == 1)
			ui_label("This signature was invalidated in the last update by the signed fields being changed.");
		else if (sig_valid_until == 2)
			ui_label("This signature was invalidated in the penultimate update by the signed fields being changed.");
		else
			ui_label("This signature was invalidated %d updates ago by the signed fields being changed.", sig_valid_until);

		ui_layout(B, X, NW, ui.padsize, ui.padsize);
		ui_panel_begin(0, ui.gridsize, 0, 0, 0);
		{
			ui_layout(L, NONE, S, 0, 0);
			if (!sig_readonly)
			{
				if (ui_button("Clear"))
				{
					ui.dialog = NULL;
					do_clear_signature();
				}
			}
			ui_layout(R, NONE, S, 0, 0);
			if (ui_button("Close") || (!ui.focus && ui.key == KEY_ESCAPE))
				ui.dialog = NULL;
		}
		ui_panel_end();
	}
	ui_dialog_end();
}

static void show_sig_dialog(pdf_annot *widget)
{
	fz_try(ctx)
	{
		sig_widget = widget;

		if (pdf_signature_is_signed(ctx, pdf, pdf_annot_obj(ctx, widget)))
		{
			pdf_pkcs7_verifier *verifier;
			pdf_pkcs7_distinguished_name *dn;

			sig_readonly = pdf_widget_is_readonly(ctx, widget);

			sig_valid_until = pdf_validate_signature(ctx, widget);

			verifier = pkcs7_openssl_new_verifier(ctx);

			sig_cert_error = pdf_check_widget_certificate(ctx, verifier, widget);
			sig_digest_error = pdf_check_widget_digest(ctx, verifier, widget);

			fz_free(ctx, sig_distinguished_name);
			dn = pdf_signature_get_widget_signatory(ctx, verifier, widget);
			if (dn)
				sig_distinguished_name = pdf_signature_format_distinguished_name(ctx, dn);
			else
				sig_distinguished_name = fz_strdup(ctx, "Signature information missing.");
			pdf_signature_drop_distinguished_name(ctx, dn);

			pdf_drop_verifier(ctx, verifier);

			ui.dialog = sig_verify_dialog;
		}
		else
		{
			ui.dialog = sig_sign_dialog;
		}
	}
	fz_catch(ctx)
		ui_show_warning_dialog("%s", fz_caught_message(ctx));
}

static pdf_annot *tx_widget;
static struct input tx_input;

static void tx_dialog(void)
{
	int ff = pdf_annot_field_flags(ctx, tx_widget);
	const char *label = pdf_annot_field_label(ctx, tx_widget);
	int tx_h = (ff & PDF_TX_FIELD_IS_MULTILINE) ? 10 : 1;
	int lbl_h = ui_break_lines((char*)label, NULL, 20, 394, NULL);
	int is;

	ui_dialog_begin(ui.gridsize*16, (ui.gridsize+4)*3 + ui.lineheight*(tx_h+lbl_h-2));
	{
		ui_layout(T, X, NW, ui.padsize, ui.padsize);
		ui_label("%s", label);
		tx_input.widget = tx_widget;
		is = ui_input(&tx_input, 200, tx_h);

		ui_layout(B, X, NW, ui.padsize, ui.padsize);
		ui_panel_begin(0, ui.gridsize, 0, 0, 0);
		{
			ui_layout(R, NONE, S, 0, 0);
			if (ui_button("Cancel") || (!ui.focus && ui.key == KEY_ESCAPE))
				ui.dialog = NULL;
			ui_spacer();
			if (ui_button("Okay") || is == UI_INPUT_ACCEPT)
			{
				if (pdf_set_text_field_value(ctx, tx_widget, tx_input.text))
				{
					trace_action("widget.setTextValue(%q);\n", tx_input.text);
					trace_field_value(tx_widget, tx_input.text);
					ui.dialog = NULL;
				}
			}
		}
		ui_panel_end();
	}
	ui_dialog_end();
}

void show_tx_dialog(pdf_annot *widget)
{
	ui_input_init(&tx_input, pdf_annot_field_value(ctx, widget));
	ui.focus = &tx_input;
	ui.dialog = tx_dialog;
	tx_widget = widget;
}

static pdf_annot *ch_widget;
static void ch_dialog(void)
{
	const char *label;
	const char *value;
	char **options;
	int n, choice;
	int label_h;

	label = pdf_field_label(ctx, pdf_annot_obj(ctx, ch_widget));
	label_h = ui_break_lines((char*)label, NULL, 20, 394, NULL);
	n = pdf_choice_widget_options(ctx, ch_widget, 0, NULL);
	options = fz_malloc_array(ctx, n, char *);
	pdf_choice_widget_options(ctx, ch_widget, 0, (const char **)options);
	value = pdf_field_value(ctx, pdf_annot_obj(ctx, ch_widget));

	ui_dialog_begin(ui.gridsize*16, (ui.gridsize+4)*3 + ui.lineheight*(label_h-1));
	{
		ui_layout(T, X, NW, ui.padsize, ui.padsize);

		ui_label("%s", label);
		choice = ui_select("Widget/Ch", value, (const char **)options, n);
		if (choice >= 0)
		{
			trace_action("widget.setChoiceValue(%q);\n", options[choice]);
			pdf_set_choice_field_value(ctx, ch_widget, options[choice]);
			trace_field_value(ch_widget, options[choice]);
		}

		ui_layout(B, X, NW, ui.padsize, ui.padsize);
		ui_panel_begin(0, ui.gridsize, 0, 0, 0);
		{
			ui_layout(R, NONE, S, 0, 0);
			if (ui_button("Cancel") || (!ui.focus && ui.key == KEY_ESCAPE))
				ui.dialog = NULL;
			ui_spacer();
			if (ui_button("Okay"))
			{
				ui.dialog = NULL;
			}
		}
		ui_panel_end();
	}
	ui_dialog_end();

	fz_free(ctx, options);
}

void do_widget_canvas(fz_irect canvas_area)
{
	pdf_annot *widget;
	fz_rect bounds;
	fz_irect area;
	int idx;

	if (!pdf)
		return;

	for (idx = 0, widget = pdf_first_widget(ctx, page); widget; ++idx, widget = pdf_next_widget(ctx, widget))
	{
		bounds = pdf_bound_widget(ctx, widget);
		bounds = fz_transform_rect(bounds, view_page_ctm);
		area = fz_irect_from_rect(bounds);

		if (ui_mouse_inside(canvas_area) && ui_mouse_inside(area))
		{
			if (!pdf_annot_hot(ctx, widget))
			{
				trace_action("page.getWidgets()[%d].eventEnter();\n", idx);
				pdf_annot_event_enter(ctx, widget);
			}
			pdf_set_annot_hot(ctx, widget, 1);

			ui.hot = widget;
			if (!ui.active && ui.down)
			{
				ui.active = widget;
				trace_action("page.getWidgets()[%d].eventDown();\n", idx);
				pdf_annot_event_down(ctx, widget);
				if (ui.selected_annot != widget)
				{
					if (ui.selected_annot && pdf_annot_type(ctx, ui.selected_annot) == PDF_ANNOT_WIDGET)
					{
						trace_action("widget.eventBlur();\n", idx);
						pdf_annot_event_blur(ctx, ui.selected_annot);
					}
					trace_action("widget = page.getWidgets()[%d];\n", idx);
					ui_select_annot(pdf_keep_annot(ctx, widget));
					trace_action("widget.eventFocus();\n");
					pdf_annot_event_focus(ctx, widget);
				}
			}
		}
		else
		{
			if (pdf_annot_hot(ctx, widget))
			{
				trace_action("page.getWidgets()[%d].eventExit();\n", idx);
				pdf_annot_event_exit(ctx, widget);
			}
			pdf_set_annot_hot(ctx, widget, 0);
		}

		/* Set is_hot and is_active to select current appearance */
		pdf_set_annot_active(ctx, widget, (ui.active == widget && ui.down));

		if (showform)
		{
			glBlendFunc(GL_ONE, GL_ONE_MINUS_SRC_ALPHA);
			glEnable(GL_BLEND);
			glColor4f(0, 0, 1, 0.1f);
			glRectf(area.x0, area.y0, area.x1, area.y1);
			glDisable(GL_BLEND);
		}

		if (ui.active == widget || (!ui.active && ui.hot == widget))
		{
			glLineStipple(1, 0xAAAA);
			glEnable(GL_LINE_STIPPLE);
			glBlendFunc(GL_ONE_MINUS_DST_COLOR, GL_ZERO);
			glEnable(GL_BLEND);
			glColor4f(1, 1, 1, 1);
			glBegin(GL_LINE_LOOP);
			glVertex2f(area.x0-0.5f, area.y0-0.5f);
			glVertex2f(area.x1+0.5f, area.y0-0.5f);
			glVertex2f(area.x1+0.5f, area.y1+0.5f);
			glVertex2f(area.x0-0.5f, area.y1+0.5f);
			glEnd();
			glDisable(GL_BLEND);
			glDisable(GL_LINE_STIPPLE);
		}

		if (ui.hot == widget && ui.active == widget && !ui.down)
		{
			trace_action("widget.eventUp();\n");
			pdf_annot_event_up(ctx, widget);

			if (pdf_widget_type(ctx, widget) == PDF_WIDGET_TYPE_SIGNATURE)
			{
				show_sig_dialog(widget);
			}
			else
			{
				if (pdf_annot_field_flags(ctx, widget) & PDF_FIELD_IS_READ_ONLY)
					continue;

				switch (pdf_widget_type(ctx, widget))
				{
				default:
					break;
				case PDF_WIDGET_TYPE_CHECKBOX:
				case PDF_WIDGET_TYPE_RADIOBUTTON:
					trace_action("widget.toggle();\n");
					pdf_toggle_widget(ctx, widget);
					break;
				case PDF_WIDGET_TYPE_TEXT:
					show_tx_dialog(widget);
					break;
				case PDF_WIDGET_TYPE_COMBOBOX:
				case PDF_WIDGET_TYPE_LISTBOX:
					ui.dialog = ch_dialog;
					ch_widget = widget;
					break;
				}
			}
		}
	}
}







mupdf-1.21.1-source/platform/gl/gl-input.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "gl-app.h"

#include <string.h>
#include <stdio.h>

static char *find_string_location(char *s, char *e, float w, float x)
{
	int c;
	while (s < e)
	{
		int n = fz_chartorune(&c, s);
		float cw = ui_measure_character(c);
		if (w + (cw / 2) >= x)
			return s;
		w += cw;
		s += n;
	}
	return e;
}

static char *find_input_location(struct line *lines, int n, float left, float top, float x, float y)
{
	int i = 0;
	if (y > top) i = (y - top) / ui.lineheight;
	if (i >= n) i = n - 1;
	return find_string_location(lines[i].a, lines[i].b, left, x);
}

static inline int myisalnum(char *s)
{
	int cat, c;
	fz_chartorune(&c, s);
	cat = ucdn_get_general_category(c);
	if (cat >= UCDN_GENERAL_CATEGORY_LL && cat <= UCDN_GENERAL_CATEGORY_LU)
		return 1;
	if (cat >= UCDN_GENERAL_CATEGORY_ND && cat <= UCDN_GENERAL_CATEGORY_NO)
		return 1;
	return 0;
}

static char *home_line(char *p, char *start)
{
	while (p > start)
	{
		if (p[-1] == '\n' || p[-1] == '\r')
			return p;
		--p;
	}
	return p;
}

static char *end_line(char *p, char *end)
{
	while (p < end)
	{
		if (p[0] == '\n' || p[0] == '\r')
			return p;
		++p;
	}
	return p;
}

static char *up_line(char *p, char *start)
{
	while (p > start)
	{
		--p;
		if (*p == '\n' || *p == '\r')
			return p;
	}
	return p;
}

static char *down_line(char *p, char *end)
{
	while (p < end)
	{
		if (*p == '\n' || *p == '\r')
			return p+1;
		++p;
	}
	return p;
}

static char *prev_char(char *p, char *start)
{
	--p;
	while ((*p & 0xC0) == 0x80 && p > start) /* skip middle and final multibytes */
		--p;
	return p;
}

static char *next_char(char *p)
{
	++p;
	while ((*p & 0xC0) == 0x80) /* skip middle and final multibytes */
		++p;
	return p;
}

static char *prev_word(char *p, char *start)
{
	while (p > start && !myisalnum(prev_char(p, start))) p = prev_char(p, start);
	while (p > start && myisalnum(prev_char(p, start))) p = prev_char(p, start);
	return p;
}

static char *next_word(char *p, char *end)
{
	while (p < end && !myisalnum(p)) p = next_char(p);
	while (p < end && myisalnum(p)) p = next_char(p);
	return p;
}

static void ui_input_delete_selection(struct input *input)
{
	char *p = input->p < input->q ? input->p : input->q;
	char *q = input->p > input->q ? input->p : input->q;
	memmove(p, q, input->end - q);
	input->end -= q - p;
	*input->end = 0;
	input->p = input->q = p;
}

static void ui_input_paste(struct input *input, const char *buf)
{
	int n = (int)strlen(buf);
	if (input->widget)
	{
		char *newtext;
		int selStart = input->p - input->text;
		int selEnd = input->q - input->text;
		if (pdf_edit_text_field_value(ctx, input->widget, input->text, buf, &selStart, &selEnd, &newtext))
		{
			size_t len = strlen(newtext);
			if (len > sizeof(input->text)-1)
				len = sizeof(input->text)-1;
			memcpy(input->text, newtext, len);
			input->text[len] = 0;
			fz_free(ctx, newtext);
			input->p = input->text + selStart;
			input->q = input->p;
			input->end = input->text + len;
		}
		return;
	}
	if (input->p != input->q)
		ui_input_delete_selection(input);
	if (input->end + n + 1 < input->text + sizeof(input->text))
	{
		memmove(input->p + n, input->p, input->end - input->p);
		memmove(input->p, buf, n);
		input->p += n;
		input->end += n;
		*input->end = 0;
	}
	input->q = input->p;
}

static void ui_do_copy(struct input *input)
{
	if (input->p != input->q)
	{
		char buf[sizeof input->text];
		char *p = input->p < input->q ? input->p : input->q;
		char *q = input->p > input->q ? input->p : input->q;
		memmove(buf, p, q - p);
		buf[q-p] = 0;
		ui_set_clipboard(buf);
	}
}

static void ui_do_cut(struct input *input)
{
	if (input->p != input->q)
	{
		ui_do_copy(input);
		ui_input_delete_selection(input);
	}
}

static void ui_do_paste(struct input *input, int multiline)
{
	const char *buf = ui_get_clipboard();
	char *p, *oneline = NULL;

	if (!buf)
		return;

	if (multiline)
	{
		ui_input_paste(input, buf);
		return;
	}

	p = oneline = strdup(buf);
	while (*p)
	{
		if (*p == '\n' || *p == '\r')
			*p = ' ';
		p++;
	}
	ui_input_paste(input, oneline);
	free(oneline);
}

static int ui_input_key(struct input *input, int multiline)
{
	switch (ui.key)
	{
	case 0:
		return UI_INPUT_NONE;
	case KEY_LEFT:
		if (ui.mod == GLUT_ACTIVE_CTRL + GLUT_ACTIVE_SHIFT)
		{
			input->q = prev_word(input->q, input->text);
		}
		else if (ui.mod == GLUT_ACTIVE_CTRL)
		{
			if (input->p != input->q)
				input->p = input->q = input->p < input->q ? input->p : input->q;
			else
				input->p = input->q = prev_word(input->q, input->text);
		}
		else if (ui.mod == GLUT_ACTIVE_SHIFT)
		{
			if (input->q > input->text)
				input->q = prev_char(input->q, input->text);
		}
		else if (ui.mod == 0)
		{
			if (input->p != input->q)
				input->p = input->q = input->p < input->q ? input->p : input->q;
			else if (input->q > input->text)
				input->p = input->q = prev_char(input->q, input->text);
		}
		break;
	case KEY_RIGHT:
		if (ui.mod == GLUT_ACTIVE_CTRL + GLUT_ACTIVE_SHIFT)
		{
			input->q = next_word(input->q, input->end);
		}
		else if (ui.mod == GLUT_ACTIVE_CTRL)
		{
			if (input->p != input->q)
				input->p = input->q = input->p > input->q ? input->p : input->q;
			else
				input->p = input->q = next_word(input->q, input->end);
		}
		else if (ui.mod == GLUT_ACTIVE_SHIFT)
		{
			if (input->q < input->end)
				input->q = next_char(input->q);
		}
		else if (ui.mod == 0)
		{
			if (input->p != input->q)
				input->p = input->q = input->p > input->q ? input->p : input->q;
			else if (input->q < input->end)
				input->p = input->q = next_char(input->q);
		}
		break;
	case KEY_UP:
		if (ui.mod & GLUT_ACTIVE_SHIFT)
			input->q = up_line(input->q, input->text);
		else
			input->p = input->q = up_line(input->p, input->text);
		break;
	case KEY_DOWN:
		if (ui.mod & GLUT_ACTIVE_SHIFT)
			input->q = down_line(input->q, input->end);
		else
			input->p = input->q = down_line(input->q, input->end);
		break;
	case KEY_HOME:
		if (ui.mod == GLUT_ACTIVE_CTRL + GLUT_ACTIVE_SHIFT)
			input->q = input->text;
		else if (ui.mod == GLUT_ACTIVE_SHIFT)
			input->q = home_line(input->q, input->text);
		else if (ui.mod == GLUT_ACTIVE_CTRL)
			input->p = input->q = input->text;
		else if (ui.mod == 0)
			input->p = input->q = home_line(input->p, input->text);
		break;
	case KEY_END:
		if (ui.mod == GLUT_ACTIVE_CTRL + GLUT_ACTIVE_SHIFT)
			input->q = input->end;
		else if (ui.mod == GLUT_ACTIVE_SHIFT)
			input->q = end_line(input->q, input->end);
		else if (ui.mod == GLUT_ACTIVE_CTRL)
			input->p = input->q = input->end;
		else if (ui.mod == 0)
			input->p = input->q = end_line(input->p, input->end);
		break;
	case KEY_DELETE:
		if (ui.mod == GLUT_ACTIVE_SHIFT)
		{
			ui_do_cut(input);
		}
		else if (input->p != input->q)
		{
			ui_input_delete_selection(input);
		}
		else if (input->p < input->end)
		{
			char *np = next_char(input->p);
			memmove(input->p, np, input->end - np);
			input->end -= np - input->p;
			*input->end = 0;
			input->q = input->p;
		}
		break;
	case KEY_ESCAPE:
		ui.focus = NULL;
		return UI_INPUT_NONE;
	case KEY_ENTER:
		if (!multiline)
		{
			ui.focus = NULL;
			return UI_INPUT_ACCEPT;
		}
		ui_input_paste(input, "\n");
		break;
	case KEY_BACKSPACE:
		if (input->p != input->q)
			ui_input_delete_selection(input);
		else if (input->p > input->text)
		{
			char *pp;
			if (ui.mod == GLUT_ACTIVE_CTRL)
				pp = prev_word(input->p, input->text);
			else
				pp = prev_char(input->p, input->text);
			memmove(pp, input->p, input->end - input->p);
			input->end -= input->p - pp;
			*input->end = 0;
			input->q = input->p = pp;
		}
		break;
	case KEY_CTL_A:
		input->p = input->q = input->text;
		break;
	case KEY_CTL_E:
		input->p = input->q = input->end;
		break;
	case KEY_CTL_W:
		if (input->p != input->q)
			ui_input_delete_selection(input);
		else
		{
			input->p = prev_word(input->p, input->text);
			ui_input_delete_selection(input);
		}
		break;
	case KEY_CTL_U:
		input->p = input->q = input->end = input->text;
		*input->end = 0;
		break;
	case KEY_CTL_C:
		ui_do_copy(input);
		break;
	case KEY_CTL_X:
		ui_do_cut(input);
		break;
	case KEY_CTL_V:
		ui_do_paste(input, multiline);
		break;
	case KEY_INSERT:
		if (ui.mod == GLUT_ACTIVE_CTRL)
			ui_do_copy(input);
		if (ui.mod == GLUT_ACTIVE_SHIFT)
			ui_do_paste(input, multiline);
		break;
	default:
		if (ui.key >= 32 && ui.plain)
		{
			int cat = ucdn_get_general_category(ui.key);
			if (ui.key == ' ' || (cat >= UCDN_GENERAL_CATEGORY_LL && cat < UCDN_GENERAL_CATEGORY_ZL))
			{
				char buf[9];
				int n = fz_runetochar(buf, ui.key);
				buf[n] = 0;
				ui_input_paste(input, buf);
			}
		}
		break;
	}
	return UI_INPUT_EDIT;
}

void ui_input_init(struct input *input, const char *text)
{
	fz_strlcpy(input->text, text, sizeof input->text);
	input->end = input->text + strlen(input->text);
	input->p = input->text;
	input->q = input->end;
	input->scroll = 0;
}

int ui_input(struct input *input, int width, int height)
{
	struct line lines[500];
	fz_irect area;
	float ax, bx;
	int ay, sy;
	char *p, *q;
	int state;
	int i, n;

	if (ui.focus == input)
		state = ui_input_key(input, height > 1);
	else
		state = UI_INPUT_NONE;

	area = ui_pack(width, ui.lineheight * height + 6);
	ui_draw_bevel_rect(area, UI_COLOR_TEXT_BG, 1);
	area = fz_expand_irect(area, -2);

	if (height > 1)
		area.x1 -= ui.lineheight;

	n = ui_break_lines(input->text, lines, height > 1 ? nelem(lines) : 1, area.x1-area.x0-2, NULL);

	if (height > 1)
		ui_scrollbar(area.x1, area.y0, area.x1+ui.lineheight, area.y1, &input->scroll, 1, fz_maxi(0, n-height)+1, NULL);
	else
		input->scroll = 0;

	ax = area.x0 + 2;
	bx = area.x1 - 2;
	ay = area.y0 + 1;
	sy = input->scroll * ui.lineheight;

	if (ui_mouse_inside(area))
	{
		ui.hot = input;
		if (!ui.active || ui.active == input)
			ui.cursor = GLUT_CURSOR_TEXT;
		if (!ui.active && ui.down)
		{
			input->p = find_input_location(lines, n, ax, ay-sy, ui.x, ui.y);
			ui.active = input;
		}
	}

	if (ui.active == input)
	{
		input->q = find_input_location(lines, n, ax, ay-sy, ui.x, ui.y);
		ui.focus = input;
	}

	p = input->p < input->q ? input->p : input->q;
	q = input->p > input->q ? input->p : input->q;

	for (i = input->scroll; i < n && i < input->scroll+height; ++i)
	{
		char *a = lines[i].a, *b = lines[i].b;
		if (ui.focus == input)
		{
			if (p >= a && p <= b && q >= a && q <= b)
			{
				float px = ax + ui_measure_string_part(a, p);
				float qx = px + ui_measure_string_part(p, q);
				glColorHex(UI_COLOR_TEXT_SEL_BG);
				glRectf(px, ay, qx+1, ay + ui.lineheight);
				glColorHex(UI_COLOR_TEXT_FG);
				ui_draw_string_part(ax, ay, a, p);
				glColorHex(UI_COLOR_TEXT_SEL_FG);
				ui_draw_string_part(px, ay, p, q);
				glColorHex(UI_COLOR_TEXT_FG);
				ui_draw_string_part(qx, ay, q, b);
			}
			else if (p < a && q >= a && q <= b)
			{
				float qx = ax + ui_measure_string_part(a, q);
				glColorHex(UI_COLOR_TEXT_SEL_BG);
				glRectf(ax, ay, qx+1, ay + ui.lineheight);
				glColorHex(UI_COLOR_TEXT_SEL_FG);
				ui_draw_string_part(ax, ay, a, q);
				glColorHex(UI_COLOR_TEXT_FG);
				ui_draw_string_part(qx, ay, q, b);
			}
			else if (p >= a && p <= b && q > b)
			{
				float px = ax + ui_measure_string_part(a, p);
				glColorHex(UI_COLOR_TEXT_SEL_BG);
				glRectf(px, ay, bx, ay + ui.lineheight);
				glColorHex(UI_COLOR_TEXT_FG);
				ui_draw_string_part(ax, ay, a, p);
				glColorHex(UI_COLOR_TEXT_SEL_FG);
				ui_draw_string_part(px, ay, p, b);
			}
			else if (p < a && q > b)
			{
				glColorHex(UI_COLOR_TEXT_SEL_BG);
				glRectf(ax, ay, bx, ay + ui.lineheight);
				glColorHex(UI_COLOR_TEXT_SEL_FG);
				ui_draw_string_part(ax, ay, a, b);
			}
			else
			{
				glColorHex(UI_COLOR_TEXT_FG);
				ui_draw_string_part(ax, ay, a, b);
			}
		}
		else
		{
			glColorHex(UI_COLOR_TEXT_FG);
			ui_draw_string_part(ax, ay, a, b);
		}
		ay += ui.lineheight;
	}

	return state;
}

void ui_readline_init(struct readline *readline, const char *text)
{
	int i;

	memset(readline->buffer, 0, sizeof readline->buffer);
	for (i = 0; i < UI_READLINE_SIZE; i++)
		readline->history[i] = &(readline->buffer[i][0]);

	readline->used = 0;
	readline->current = -1;

	ui_input_init(&readline->input, text ? text : "");
}

const char *ui_readline(struct readline *readline, int width)
{
	int state;

	/* Override key up/down to navigate history. */
	switch (ui.key)
	{
	case KEY_UP:
		ui.key = 0;

		if (readline->current == -1) /* no history entries */
			break;
		if (readline->current == 0) /* no older entries */
			break;

		readline->current--;
		ui_input_init(&readline->input, readline->history[readline->current]);
		readline->input.p = readline->input.q = readline->input.end;
		break;
	case KEY_DOWN:
		ui.key = 0;

		if (readline->current == -1) /* no history entries */
			break;
		if (readline->current == readline->used) /* no newer entries */
			break;
		if (readline->current == readline->used - 1) /* at insertion point */
		{
			readline->current++;
			ui_input_init(&readline->input, "");
			readline->input.p = readline->input.q = readline->input.end;
			break;
		}

		readline->current++;
		ui_input_init(&readline->input, readline->history[readline->current]);
		readline->input.p = readline->input.q = readline->input.end;
		break;
	}

	state = ui_input(&readline->input, width, 1);

	/* Remember line in history. */
	if (state == UI_INPUT_ACCEPT)
	{
		char *accepted;

		if (readline->used == UI_READLINE_SIZE)
		{
			char *tmp = readline->history[0];
			memmove(readline->history, readline->history + 1, (UI_READLINE_SIZE - 1) * sizeof(char *));
			readline->history[UI_READLINE_SIZE - 1] = tmp;

			fz_strlcpy(readline->history[UI_READLINE_SIZE - 1], readline->input.text, UI_INPUT_SIZE);
			accepted = readline->history[UI_READLINE_SIZE - 1];
			readline->current = UI_READLINE_SIZE;
		}
		else
		{
			fz_strlcpy(readline->history[readline->used], readline->input.text, UI_INPUT_SIZE);
			accepted = readline->history[readline->used];
			readline->used++;
			readline->current = readline->used;
		}

		return accepted;
	}

	return NULL;
}







mupdf-1.21.1-source/platform/gl/gl-main.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "gl-app.h"

#include <limits.h>
#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include <time.h>
#ifndef _WIN32
#include <sys/types.h>
#include <sys/wait.h>
#include <signal.h>
#endif

#include "mupdf/helpers/pkcs7-openssl.h"

#include "mujs.h"

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

#ifndef _WIN32
#include <unistd.h> /* for getcwd */
#include <spawn.h> /* for posix_spawn */
extern char **environ; /* see environ (7) */
#else
#include <direct.h> /* for getcwd */
#endif

#ifdef __APPLE__
static void cleanup(void);
void glutLeaveMainLoop(void)
{
	cleanup();
	exit(0);
}
#endif

fz_context *ctx = NULL;
pdf_document *pdf = NULL;
pdf_page *page = NULL;
fz_stext_page *page_text = NULL;
fz_matrix draw_page_ctm, view_page_ctm, view_page_inv_ctm;
fz_rect page_bounds, draw_page_bounds, view_page_bounds;
fz_irect view_page_area;
char filename[PATH_MAX];

enum
{
	/* Screen furniture: aggregate size of unusable space from title bars, task bars, window borders, etc */
	SCREEN_FURNITURE_W = 20,
	SCREEN_FURNITURE_H = 40,
};

static void open_browser(const char *uri)
{
#ifndef _WIN32
	char *argv[3];
#endif
	char buf[PATH_MAX];

#ifndef _WIN32
	pid_t pid;
	int err;
#endif

	/* Relative file:// URI, make it absolute! */
	if (!strncmp(uri, "file://", 7) && uri[7] != '/')
	{
		char buf_base[PATH_MAX];
		char buf_cwd[PATH_MAX];
		fz_dirname(buf_base, filename, sizeof buf_base);
		if (getcwd(buf_cwd, sizeof buf_cwd))
		{
			fz_snprintf(buf, sizeof buf, "file://%s/%s/%s", buf_cwd, buf_base, uri+7);
			fz_cleanname(buf+7);
			uri = buf;
		}
	}

	if (strncmp(uri, "file://", 7) && strncmp(uri, "http://", 7) && strncmp(uri, "https://", 8) && strncmp(uri, "mailto:", 7))
	{
		fz_warn(ctx, "refusing to open unknown link (%s)", uri);
		return;
	}

#ifdef _WIN32
	ShellExecuteA(NULL, "open", uri, 0, 0, SW_SHOWNORMAL);
#else
	const char *browser = getenv("BROWSER");
	if (!browser)
	{
#ifdef __APPLE__
		browser = "open";
#else
		browser = "xdg-open";
#endif
	}

	argv[0] = (char*) browser;
	argv[1] = (char*) uri;
	argv[2] = NULL;
	err = posix_spawn(&pid, browser, NULL, NULL, argv, environ);
	if (err)
		fz_warn(ctx, "cannot spawn browser '%s': %s", browser, strerror(err));

#endif
}

static const int zoom_list[] = {
	24, 36, 48, 60, 72, 84, 96, 108,
	120, 144, 168, 192, 228, 264,
	300, 350, 400, 450, 500, 550, 600
};

static int zoom_in(int oldres)
{
	int i;
	for (i = 0; i < (int)nelem(zoom_list) - 1; ++i)
		if (zoom_list[i] <= oldres && zoom_list[i+1] > oldres)
			return zoom_list[i+1];
	return zoom_list[i];
}

static int zoom_out(int oldres)
{
	int i;
	for (i = 0; i < (int)nelem(zoom_list) - 1; ++i)
		if (zoom_list[i] < oldres && zoom_list[i+1] >= oldres)
			return zoom_list[i];
	return zoom_list[0];
}

static const char *paper_size_name(int w, int h)
{
	/* ISO A */
	if (w == 2384 && h == 3370) return "A0";
	if (w == 1684 && h == 2384) return "A1";
	if (w == 1191 && h == 1684) return "A2";
	if (w == 842 && h == 1191) return "A3";
	if (w == 595 && h == 842) return "A4";
	if (w == 420 && h == 595) return "A5";
	if (w == 297 && h == 420) return "A6";

	/* US */
	if (w == 612 && h == 792) return "Letter";
	if (w == 612 && h == 1008) return "Legal";
	if (w == 792 && h == 1224) return "Ledger";
	if (w == 1224 && h == 792) return "Tabloid";

	return NULL;
}

#define MINRES (zoom_list[0])
#define MAXRES (zoom_list[nelem(zoom_list)-1])
#define DEFRES 96

static char *password = "";
static char *anchor = NULL;
static float layout_w = FZ_DEFAULT_LAYOUT_W;
static float layout_h = FZ_DEFAULT_LAYOUT_H;
static float layout_em = FZ_DEFAULT_LAYOUT_EM;
static char *layout_css = NULL;
static int layout_use_doc_css = 1;
static int enable_js = 1;
static int tint_white = 0xFFFFF0;
static int tint_black = 0x303030;

static fz_document *doc = NULL;
static fz_page *fzpage = NULL;
static fz_separations *seps = NULL;
static fz_outline *outline = NULL;
static fz_link *links = NULL;

static int number = 0;

static fz_pixmap *page_contents = NULL;
static struct texture page_tex = { 0 };
static int screen_w = 0, screen_h = 0;
static int scroll_x = 0, scroll_y = 0;
static int canvas_x = 0, canvas_w = 100;
static int canvas_y = 0, canvas_h = 100;

static int outline_w = 14; /* to be scaled by lineheight */
static int annotate_w = 12; /* to be scaled by lineheight */
static int console_h = 14; /* to be scaled by lineheight */

static int outline_start_x = 0;
static int console_start_y = 0;

static int oldtint = 0, currenttint = 0;
static int oldinvert = 0, currentinvert = 0;
static int oldicc = 1, currenticc = 1;
static int oldaa = 8, currentaa = 8;
static int oldseparations = 1, currentseparations = 1;
static fz_location oldpage = {0,0}, currentpage = {0,0};
static float oldzoom = DEFRES, currentzoom = DEFRES;
static float oldrotate = 0, currentrotate = 0;
int page_contents_changed = 0;
int page_annots_changed = 0;

static fz_output *trace_file = NULL;
static char *reflow_options = NULL;
static int isfullscreen = 0;
static int showoutline = 0;
static int showundo = 0;
static int showlayers = 0;
static int showlinks = 0;
static int showsearch = 0;
static int showconsole = 0;
int showannotate = 0;
int showform = 0;

static pdf_js_console gl_js_console;

static const char *tooltip = NULL;

struct mark
{
	fz_location loc;
	fz_point scroll;
};

static int history_count = 0;
static struct mark history[256];
static int future_count = 0;
static struct mark future[256];
static struct mark marks[10];

static char *get_history_filename(void)
{
	static char history_path[PATH_MAX];
	static int once = 0;
	if (!once)
	{
		char *home = getenv("MUPDF_HISTORY");
		if (home)
			return home;
		home = getenv("XDG_CACHE_HOME");
		if (!home)
			home = getenv("HOME");
		if (!home)
			home = getenv("USERPROFILE");
		if (!home)
			home = "/tmp";
		fz_snprintf(history_path, sizeof history_path, "%s/.mupdf.history", home);
		fz_cleanname(history_path);
		once = 1;
	}
	return history_path;
}

static int read_history_file_as_json(js_State *J)
{
	fz_buffer *buf = NULL;
	const char *json = "{}";
	const char *history_file;

	fz_var(buf);

	history_file = get_history_filename();
	if (strlen(history_file) == 0)
		return 0;

	if (fz_file_exists(ctx, history_file))
	{
		fz_try(ctx)
		{
			buf = fz_read_file(ctx, history_file);
			json = fz_string_from_buffer(ctx, buf);
		}
		fz_catch(ctx)
			;
	}

	js_getglobal(J, "JSON");
	js_getproperty(J, -1, "parse");
	js_pushnull(J);
	js_pushstring(J, json);
	if (js_pcall(J, 1))
	{
		fz_warn(ctx, "Can't parse history file: %s", js_trystring(J, -1, "error"));
		js_pop(J, 1);
		js_newobject(J);
	}
	else
	{
		js_rot2pop1(J);
	}

	fz_drop_buffer(ctx, buf);
	return 1;
}

static fz_location try_location(js_State *J)
{
	fz_location loc;
	if (js_isnumber(J, -1))
		loc = fz_make_location(0, js_tryinteger(J, -1, 1) - 1);
	else
	{
		js_getindex(J, -1, 0);
		loc.chapter = js_tryinteger(J, -1, 1) - 1;
		js_pop(J, 1);
		js_getindex(J, -1, 1);
		loc.page = js_tryinteger(J, -1, 1) - 1;
		js_pop(J, 1);
	}
	return loc;
}

static void push_location(js_State *J, fz_location loc)
{
	if (loc.chapter == 0)
		js_pushnumber(J, (double)loc.page+1);
	else
	{
		js_newarray(J);
		js_pushnumber(J, (double)loc.chapter+1);
		js_setindex(J, -2, 0);
		js_pushnumber(J, (double)loc.page+1);
		js_setindex(J, -2, 1);
	}
}

static void load_history(void)
{
	js_State *J;
	char absname[PATH_MAX];
	int i, n;

	if (!fz_realpath(filename, absname))
		return;

	J = js_newstate(NULL, NULL, 0);

	if (!read_history_file_as_json(J))
		return;

	if (js_hasproperty(J, -1, absname))
	{
		if (js_hasproperty(J, -1, "current"))
		{
			currentpage = try_location(J);
			js_pop(J, 1);
		}

		if (js_hasproperty(J, -1, "history"))
		{
			if (js_isarray(J, -1))
			{
				history_count = fz_clampi(js_getlength(J, -1), 0, nelem(history));
				for (i = 0; i < history_count; ++i)
				{
					js_getindex(J, -1, i);
					history[i].loc = try_location(J);
					js_pop(J, 1);
				}
			}
			js_pop(J, 1);
		}

		if (js_hasproperty(J, -1, "future"))
		{
			if (js_isarray(J, -1))
			{
				future_count = fz_clampi(js_getlength(J, -1), 0, nelem(future));
				for (i = 0; i < future_count; ++i)
				{
					js_getindex(J, -1, i);
					future[i].loc = try_location(J);
					js_pop(J, 1);
				}
			}
			js_pop(J, 1);
		}

		if (js_hasproperty(J, -1, "marks"))
		{
			if (js_isarray(J, -1))
			{
				n = fz_clampi(js_getlength(J, -1), 0, nelem(marks));
				for (i = 0; i < n; ++i)
				{
					js_getindex(J, -1, i);
					marks[i].loc = try_location(J);
					js_pop(J, 1);
				}
			}
			js_pop(J, 1);
		}
	}

	js_freestate(J);
}

static void save_history(void)
{
	js_State *J;
	char absname[PATH_MAX];
	fz_output *out = NULL;
	const char *json;
	int i;

	fz_var(out);

	if (!doc)
		return;

	if (!fz_realpath(filename, absname))
		return;

	J = js_newstate(NULL, NULL, 0);

	if (!read_history_file_as_json(J))
		return;

	js_newobject(J);
	{
		push_location(J, currentpage);
		js_setproperty(J, -2, "current");

		js_newarray(J);
		for (i = 0; i < history_count; ++i)
		{
			push_location(J, history[i].loc);
			js_setindex(J, -2, i);
		}
		js_setproperty(J, -2, "history");

		js_newarray(J);
		for (i = 0; i < future_count; ++i)
		{
			push_location(J, future[i].loc);
			js_setindex(J, -2, i);
		}
		js_setproperty(J, -2, "future");

		js_newarray(J);
		for (i = 0; i < (int)nelem(marks); ++i)
		{
			push_location(J, marks[i].loc);
			js_setindex(J, -2, i);
		}
		js_setproperty(J, -2, "marks");
	}
	js_setproperty(J, -2, absname);

	js_getglobal(J, "JSON");
	js_getproperty(J, -1, "stringify");
	js_pushnull(J);
	js_copy(J, -4);
	js_pushnull(J);
	js_pushnumber(J, 0);
	js_call(J, 3);
	js_rot2pop1(J);
	json = js_tostring(J, -1);

	fz_try(ctx)
	{
		const char *history_file = get_history_filename();
		if (strlen(history_file) > 0) {
			out = fz_new_output_with_path(ctx, history_file, 0);
			fz_write_string(ctx, out, json);
			fz_write_byte(ctx, out, '\n');
			fz_close_output(ctx, out);
		}
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_warn(ctx, "Can't write history file.");

	js_freestate(J);
}

static int convert_to_accel_path(char outname[], char *absname, size_t len)
{
	char *tmpdir;
	char *s;

	tmpdir = getenv("TEMP");
	if (!tmpdir)
		tmpdir = getenv("TMP");
	if (!tmpdir)
		tmpdir = "/var/tmp";
	if (!fz_is_directory(ctx, tmpdir))
		tmpdir = "/tmp";

	if (absname[0] == '/' || absname[0] == '\\')
		++absname;

	s = absname;
	while (*s) {
		if (*s == '/' || *s == '\\' || *s == ':')
			*s = '%';
		++s;
	}

	if (fz_snprintf(outname, len, "%s/%s.accel", tmpdir, absname) >= len)
		return 0;
	return 1;
}

static int get_accelerator_filename(char outname[], size_t len)
{
	char absname[PATH_MAX];
	if (!fz_realpath(filename, absname))
		return 0;
	if (!convert_to_accel_path(outname, absname, len))
		return 0;
	return 1;
}

static void save_accelerator(void)
{
	char absname[PATH_MAX];

	if (!doc)
		return;
	if (!fz_document_supports_accelerator(ctx, doc))
		return;
	if (!get_accelerator_filename(absname, sizeof(absname)))
		return;

	fz_save_accelerator(ctx, doc, absname);
}

static struct input search_input = { { 0 }, 0 };
static int search_dir = 1;
static fz_location search_page = {-1, -1};
static fz_location search_hit_page = {-1, -1};
static int search_active = 0;
char *search_needle = 0;
int search_hit_count = 0;
fz_quad search_hit_quads[5000];

static char *help_dialog_text =
	"The middle mouse button (scroll wheel button) pans the document view. "
	"The right mouse button selects a region and copies the marked text to the clipboard."
	"\n"
	"\n"
	"F1 - show this message\n"
	"` F12 - show javascript console\n"
	"i - show document information\n"
	"o - show document outline\n"
	"u - show undo history\n"
	"Y - show layer list\n"
	"a - show annotation editor\n"
	"R - show redaction editor\n"
	"L - highlight links\n"
	"F - highlight form fields\n"
	"r - reload file\n"
	"S - save file (only for PDF)\n"
	"q - quit\n"
	"\n"
	"< - decrease E-book font size\n"
	"> - increase E-book font size\n"
	"A - toggle anti-aliasing\n"
	"I - toggle inverted color mode\n"
	"C - toggle tinted color mode\n"
	"E - toggle ICC color management\n"
	"e - toggle spot color emulation\n"
	"\n"
	"f - fullscreen window\n"
	"w - shrink wrap window\n"
	"W - fit to width\n"
	"H - fit to height\n"
	"Z - fit to page\n"
	"z - reset zoom\n"
	"[number] z - set zoom resolution in DPI\n"
	"plus - zoom in\n"
	"minus - zoom out\n"
	"[ - rotate counter-clockwise\n"
	"] - rotate clockwise\n"
	"arrow keys - scroll in small increments\n"
	"h, j, k, l - scroll in small increments\n"
	"\n"
	"b - smart move backward\n"
	"space - smart move forward\n"
	"comma or page up - go backward\n"
	"period or page down - go forward\n"
	"g - go to first page\n"
	"G - go to last page\n"
	"[number] g - go to page number\n"
	"\n"
	"m - save current location in history\n"
	"t - go backward in history\n"
	"T - go forward in history\n"
	"[number] m - save current location in numbered bookmark\n"
	"[number] t - go to numbered bookmark\n"
	"\n"
	"/ - search for text forward\n"
	"? - search for text backward\n"
	"n - repeat search\n"
	"N - repeat search in reverse direction"
	;

static void help_dialog(void)
{
	static int scroll;
	ui_dialog_begin(ui.gridsize*20, ui.gridsize*40);
	ui_layout(T, X, W, ui.padsize, ui.padsize);
	ui_label("MuPDF %s", FZ_VERSION);
	ui_spacer();
	ui_layout(B, NONE, S, ui.padsize, ui.padsize);
	if (ui_button("Okay") || ui.key == KEY_ENTER || ui.key == KEY_ESCAPE)
		ui.dialog = NULL;
	ui_spacer();
	ui_layout(ALL, BOTH, CENTER, ui.padsize, ui.padsize);
	ui_label_with_scrollbar(help_dialog_text, 0, 0, &scroll, NULL);
	ui_dialog_end();
}

static fz_buffer *format_info_text();

static void info_dialog(void)
{
	static int scroll;
	fz_buffer *info_text;

	ui_dialog_begin(ui.gridsize*20, ui.gridsize*20);
	ui_layout(B, NONE, S, ui.padsize, ui.padsize);
	if (ui_button("Okay") || ui.key == KEY_ENTER || ui.key == KEY_ESCAPE)
		ui.dialog = NULL;
	ui_spacer();
	ui_layout(ALL, BOTH, CENTER, ui.padsize, ui.padsize);

	info_text = format_info_text();
	ui_label_with_scrollbar((char*)fz_string_from_buffer(ctx, info_text), 0, 0, &scroll, NULL);
	fz_drop_buffer(ctx, info_text);

	ui_dialog_end();
}

static char error_message[256];
static void error_dialog(void)
{
	ui_dialog_begin(ui.gridsize*20, (ui.gridsize+ui.padsize*2)*4);
	ui_layout(T, NONE, NW, ui.padsize, ui.padsize);
	ui_label("%C %s", 0x1f4a3, error_message); /* BOMB */
	ui_layout(B, NONE, S, ui.padsize, ui.padsize);
	if (ui_button("Quit") || ui.key == KEY_ENTER || ui.key == KEY_ESCAPE || ui.key == 'q')
		glutLeaveMainLoop();
	ui_dialog_end();
}
void ui_show_error_dialog(const char *fmt, ...)
{
	va_list ap;
	va_start(ap, fmt);
	fz_vsnprintf(error_message, sizeof error_message, fmt, ap);
	va_end(ap);
	ui.dialog = error_dialog;
}

static char warning_message[256];
static void warning_dialog(void)
{
	ui_dialog_begin(ui.gridsize*20, (ui.gridsize+ui.padsize*2)*4);
	ui_layout(T, NONE, NW, ui.padsize, ui.padsize);
	ui_label("%C %s", 0x26a0, warning_message); /* WARNING SIGN */
	ui_layout(B, NONE, S, ui.padsize, ui.padsize);
	if (ui_button("Okay") || ui.key == KEY_ENTER || ui.key == KEY_ESCAPE)
		ui.dialog = NULL;
	ui_dialog_end();
}
void ui_show_warning_dialog(const char *fmt, ...)
{
	va_list ap;
	va_start(ap, fmt);
	fz_vsnprintf(warning_message, sizeof warning_message, fmt, ap);
	va_end(ap);
	ui.dialog = warning_dialog;
}

static void quit_dialog(void)
{
	ui_dialog_begin(ui.gridsize*20, (ui.gridsize+ui.padsize*2)*3);
	ui_layout(T, NONE, NW, ui.padsize, ui.padsize);
	ui_label("%C The document has unsaved changes. Are you sure you want to quit?", 0x26a0); /* WARNING SIGN */
	ui_layout(B, X, S, ui.padsize, ui.padsize);
	ui_panel_begin(0, ui.gridsize, 0, 0, 0);
	{
		ui_layout(R, NONE, S, 0, 0);
		if (ui_button("Save"))
			do_save_pdf_file();
		ui_spacer();
		if (ui_button("Discard") || ui.key == 'q')
			glutLeaveMainLoop();
		ui_layout(L, NONE, S, 0, 0);
		if (ui_button("Cancel") || ui.key == KEY_ESCAPE)
			ui.dialog = NULL;
	}
	ui_panel_end();
	ui_dialog_end();
}

static void quit(void)
{
	if (pdf && pdf_has_unsaved_changes(ctx, pdf))
		ui.dialog = quit_dialog;
	else
		glutLeaveMainLoop();
}

static void reload_dialog(void)
{
	ui_dialog_begin(ui.gridsize*20, (ui.gridsize+ui.padsize*2)*3);
	ui_layout(T, NONE, NW, ui.padsize, ui.padsize);
	ui_label("%C The document has unsaved changes. Are you sure you want to reload?", 0x26a0); /* WARNING SIGN */
	ui_layout(B, X, S, ui.padsize, ui.padsize);
	ui_panel_begin(0, ui.gridsize, 0, 0, 0);
	{
		ui_layout(R, NONE, S, 0, 0);
		if (ui_button("Save"))
			do_save_pdf_file();
		ui_spacer();
		if (ui_button("Reload") || ui.key == 'q')
		{
			ui.dialog = NULL;
			reload_document();
		}
		ui_layout(L, NONE, S, 0, 0);
		if (ui_button("Cancel") || ui.key == KEY_ESCAPE)
			ui.dialog = NULL;
	}
	ui_panel_end();
	ui_dialog_end();
}

void reload(void)
{
	if (pdf && pdf_has_unsaved_changes(ctx, pdf))
		ui.dialog = reload_dialog;
	else
		reload_document();
}

void trace_action(const char *fmt, ...)
{
	va_list args;
	if (trace_file)
	{
		va_start(args, fmt);
		fz_write_vprintf(ctx, trace_file, fmt, args);
		fz_flush_output(ctx, trace_file);
		va_end(args);
		va_start(args, fmt);
		fz_write_vprintf(ctx, fz_stdout(ctx), fmt, args);
		fz_flush_output(ctx, fz_stdout(ctx));
		va_end(args);
	}
}

void trace_page_update(void)
{
	trace_action("page.update();\n");
}

void trace_save_snapshot(void)
{
	static int trace_idx = 1;
	trace_action("page.toPixmap(Identity, DeviceRGB).saveAsPNG(\"trace-%03d.png\");\n", trace_idx++);
}

static int document_shown_as_dirty = 0;

void update_title(void)
{
	char buf[256];
	const char *title = "MuPDF/GL";
	char *extra = "";
	size_t n;

	int nc = fz_count_chapters(ctx, doc);

	title = fz_basename(filename);

	document_shown_as_dirty = pdf && pdf_has_unsaved_changes(ctx, pdf);
	if (document_shown_as_dirty)
		extra = "*";

	n = strlen(title);
	if (n > 50)
	{
		if (nc == 1)
			sprintf(buf, "...%s%s - %d/%d", title + n - 50, extra, currentpage.page + 1, fz_count_pages(ctx, doc));
		else
			sprintf(buf, "...%s%s - %d/%d - %d/%d", title + n - 50, extra,
				currentpage.chapter + 1, nc,
				currentpage.page + 1, fz_count_chapter_pages(ctx, doc, currentpage.chapter));
	}
	else
	{
		if (nc == 1)
			sprintf(buf, "%s%s - %d/%d", title, extra, currentpage.page + 1, fz_count_pages(ctx, doc));
		else

			sprintf(buf, "%s%s - %d/%d - %d/%d", title, extra,
				currentpage.chapter + 1, nc,
				currentpage.page + 1, fz_count_chapter_pages(ctx, doc, currentpage.chapter));
	}
	glutSetWindowTitle(buf);
	glutSetIconTitle(buf);
}

void transform_page(void)
{
	draw_page_ctm = fz_transform_page(page_bounds, currentzoom, currentrotate);
	draw_page_bounds = fz_transform_rect(page_bounds, draw_page_ctm);
}

static void clear_selected_annot(void)
{
	/* clear all editor selections */
	if (ui.selected_annot && pdf_annot_type(ctx, ui.selected_annot) == PDF_ANNOT_WIDGET)
		pdf_annot_event_blur(ctx, ui.selected_annot);
	ui_select_annot(NULL);
}

void load_page(void)
{
	fz_irect area;

	clear_selected_annot();

	if (trace_file)
		trace_action("page = doc.loadPage(%d);\n", fz_page_number_from_location(ctx, doc, currentpage));

	fz_drop_stext_page(ctx, page_text);
	page_text = NULL;
	fz_drop_separations(ctx, seps);
	seps = NULL;
	fz_drop_link(ctx, links);
	links = NULL;
	fz_drop_page(ctx, fzpage);
	fzpage = NULL;

	fzpage = fz_load_chapter_page(ctx, doc, currentpage.chapter, currentpage.page);
	if (pdf)
		page = (pdf_page*)fzpage;

	if (trace_file)
	{
		pdf_annot *w;
		int i, s;

		for (i = 0, s = 0, w = pdf_first_widget(ctx, page); w != NULL; i++, w = pdf_next_widget(ctx, w))
			if (pdf_widget_type(ctx, w) == PDF_WIDGET_TYPE_SIGNATURE)
			{
				int is_signed;

				s++;
				trace_action("widget = page.getWidgets()[%d];\n", i);
				trace_action("widgetstr = 'Signature %d on page %d';\n",
					s, fz_page_number_from_location(ctx, doc, currentpage));

				is_signed = pdf_widget_is_signed(ctx, w);
				trace_action("tmp = widget.isSigned();\n");
				trace_action("if (tmp != %d)\n", is_signed);
				trace_action("  throw new RegressionError(widgetstr, 'is signed:', tmp|0, 'expected:', %d);\n", is_signed);

				if (is_signed)
				{
					int valid_until, is_readonly;
					char *cert_error, *digest_error;
					pdf_pkcs7_distinguished_name *dn;
					pdf_pkcs7_verifier *verifier;
					char *signatory = NULL;
					char buf[500];

					valid_until = pdf_validate_signature(ctx, w);
					is_readonly = pdf_widget_is_readonly(ctx, w);
					verifier = pkcs7_openssl_new_verifier(ctx);
					cert_error = pdf_signature_error_description(pdf_check_widget_certificate(ctx, verifier, w));
					digest_error = pdf_signature_error_description(pdf_check_widget_digest(ctx, verifier, w));
					dn = pdf_signature_get_widget_signatory(ctx, verifier, w);
					if (dn)
					{
						char *s = pdf_signature_format_distinguished_name(ctx, dn);
						fz_strlcpy(buf, s, sizeof buf);
						fz_free(ctx, s);
						pdf_signature_drop_distinguished_name(ctx, dn);
					}
					else
					{
						fz_strlcpy(buf, "Signature information missing.", sizeof buf);
					}
					signatory = &buf[0];
					pdf_drop_verifier(ctx, verifier);

					trace_action("tmp = widget.validateSignature();\n");
					trace_action("if (tmp != %d)\n", valid_until);
					trace_action("  throw new RegressionError(widgetstr, 'valid until:', tmp, 'expected:', %d);\n", valid_until);
					trace_action("tmp = widget.isReadOnly();\n");
					trace_action("if (tmp != %d)\n", is_readonly);
					trace_action("  throw new RegressionError(widgetstr, 'is read-only:', tmp, 'expected:', %d);\n", is_readonly);
					trace_action("tmp = widget.checkCertificate();\n");
					trace_action("if (tmp != '%s')\n", cert_error);
					trace_action("  throw new RegressionError(widgetstr, 'is read-only:', tmp, 'expected:', %d);\n", cert_error);
					trace_action("tmp = widget.checkDigest();\n");
					trace_action("if (tmp != %q)\n", digest_error);
					trace_action("  throw new RegressionError(widgetstr, 'digest error:', tmp, 'expected:', %q);\n", digest_error);
					trace_action("tmp = widget.getSignatory();\n");
					trace_action("if (tmp != '%s')\n", signatory);
					trace_action("  throw new RegressionError(widgetstr, 'signatory:', '[', tmp, ']', 'expected:', '[', %q, ']');\n", signatory);
				}
			}
	}

	links = fz_load_links(ctx, fzpage);
	page_text = fz_new_stext_page_from_page(ctx, fzpage, NULL);

	if (currenticc)
		fz_enable_icc(ctx);
	else
		fz_disable_icc(ctx);

	if (currentseparations)
	{
		seps = fz_page_separations(ctx, fzpage);
		if (seps)
		{
			int i, n = fz_count_separations(ctx, seps);
			for (i = 0; i < n; i++)
				fz_set_separation_behavior(ctx, seps, i, FZ_SEPARATION_COMPOSITE);
		}
		else if (fz_page_uses_overprint(ctx, fzpage))
			seps = fz_new_separations(ctx, 0);
		else if (fz_document_output_intent(ctx, doc))
			seps = fz_new_separations(ctx, 0);
	}

	/* compute bounds here for initial window size */
	page_bounds = fz_bound_page(ctx, fzpage);
	transform_page();

	area = fz_irect_from_rect(draw_page_bounds);
	page_tex.w = area.x1 - area.x0;
	page_tex.h = area.y1 - area.y0;

	page_contents_changed = 1;
}

static void render_page(void)
{
	fz_irect bbox;
	fz_pixmap *pix;
	fz_device *dev;

	transform_page();

	fz_set_aa_level(ctx, currentaa);

	if (page_contents_changed)
	{
		fz_drop_pixmap(ctx, page_contents);
		page_contents = NULL;

		bbox = fz_round_rect(fz_transform_rect(fz_bound_page(ctx, fzpage), draw_page_ctm));
		page_contents = fz_new_pixmap_with_bbox(ctx, fz_device_rgb(ctx), bbox, seps, 0);
		fz_clear_pixmap(ctx, page_contents);

		dev = fz_new_draw_device(ctx, draw_page_ctm, page_contents);
		fz_run_page_contents(ctx, fzpage, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
		fz_drop_device(ctx, dev);
	}

	pix = fz_clone_pixmap_area_with_different_seps(ctx, page_contents, NULL, fz_device_rgb(ctx), NULL, fz_default_color_params, NULL);
	{
		dev = fz_new_draw_device(ctx, draw_page_ctm, pix);
		fz_run_page_annots(ctx, fzpage, dev, fz_identity, NULL);
		fz_run_page_widgets(ctx, fzpage, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
		fz_drop_device(ctx, dev);
	}

	if (currentinvert)
	{
		fz_invert_pixmap_luminance(ctx, pix);
		fz_gamma_pixmap(ctx, pix, 1 / 1.4f);
	}
	if (currenttint)
	{
		fz_tint_pixmap(ctx, pix, tint_black, tint_white);
	}

	ui_texture_from_pixmap(&page_tex, pix);

	fz_drop_pixmap(ctx, pix);

	FZ_LOG_DUMP_STORE(ctx, "Store state after page render:\n");
}

void render_page_if_changed(void)
{
	if (pdf)
	{
		if (pdf_update_page(ctx, page))
		{
			trace_page_update();
			page_annots_changed = 1;
		}
	}

	if (oldpage.chapter != currentpage.chapter ||
		oldpage.page != currentpage.page ||
		oldzoom != currentzoom ||
		oldrotate != currentrotate ||
		oldinvert != currentinvert ||
		oldtint != currenttint ||
		oldicc != currenticc ||
		oldseparations != currentseparations ||
		oldaa != currentaa)
	{
		page_contents_changed = 1;
	}

	if (page_contents_changed || page_annots_changed)
	{
		render_page();
		oldpage = currentpage;
		oldzoom = currentzoom;
		oldrotate = currentrotate;
		oldinvert = currentinvert;
		oldtint = currenttint;
		oldicc = currenticc;
		oldseparations = currentseparations;
		oldaa = currentaa;
		page_contents_changed = 0;
		page_annots_changed = 0;
	}
}

static struct mark save_mark()
{
	struct mark mark;
	mark.loc = currentpage;
	mark.scroll = fz_transform_point_xy(scroll_x, scroll_y, view_page_inv_ctm);
	return mark;
}

static void restore_mark(struct mark mark)
{
	currentpage = mark.loc;
	mark.scroll = fz_transform_point(mark.scroll, draw_page_ctm);
	scroll_x = mark.scroll.x;
	scroll_y = mark.scroll.y;
}

static int eqloc(fz_location a, fz_location b)
{
	return a.chapter == b.chapter && a.page == b.page;
}

int search_has_results(void)
{
	return !search_active && eqloc(search_hit_page, currentpage) && search_hit_count > 0;
}

static int is_first_page(fz_location loc)
{
	return (loc.chapter == 0 && loc.page == 0);
}

static int is_last_page(fz_location loc)
{
	fz_location last = fz_last_page(ctx, doc);
	return (loc.chapter == last.chapter && loc.page == last.page);
}

static void push_history(void)
{
	if (history_count > 0 && eqloc(history[history_count-1].loc, currentpage))
		return;
	if (history_count + 1 >= (int)nelem(history))
	{
		memmove(history, history + 1, sizeof *history * (nelem(history) - 1));
		history[history_count] = save_mark();
	}
	else
	{
		history[history_count++] = save_mark();
	}
}

static void push_future(void)
{
	if (future_count + 1 >= (int)nelem(future))
	{
		memmove(future, future + 1, sizeof *future * (nelem(future) - 1));
		future[future_count] = save_mark();
	}
	else
	{
		future[future_count++] = save_mark();
	}
}

static void clear_future(void)
{
	future_count = 0;
}

static void jump_to_location(fz_location loc)
{
	clear_future();
	push_history();
	currentpage = fz_clamp_location(ctx, doc, loc);
	push_history();
}

static void jump_to_location_xy(fz_location loc, float x, float y)
{
	fz_point p = fz_transform_point_xy(x, y, draw_page_ctm);
	clear_future();
	push_history();
	currentpage = fz_clamp_location(ctx, doc, loc);
	scroll_x = p.x;
	scroll_y = p.y;
	push_history();
}

static void jump_to_page(int newpage)
{
	clear_future();
	push_history();
	currentpage = fz_location_from_page_number(ctx, doc, newpage);
	currentpage = fz_clamp_location(ctx, doc, currentpage);
	push_history();
}

static void jump_to_page_xy(int newpage, float x, float y)
{
	fz_point p = fz_transform_point_xy(x, y, draw_page_ctm);
	clear_future();
	push_history();
	currentpage = fz_location_from_page_number(ctx, doc, newpage);
	currentpage = fz_clamp_location(ctx, doc, currentpage);
	scroll_x = p.x;
	scroll_y = p.y;
	push_history();
}

static void pop_history(void)
{
	fz_location here = currentpage;
	push_future();
	while (history_count > 0 && eqloc(currentpage, here))
		restore_mark(history[--history_count]);
}

static void pop_future(void)
{
	fz_location here = currentpage;
	push_history();
	while (future_count > 0 && eqloc(currentpage, here))
		restore_mark(future[--future_count]);
	push_history();
}

static void relayout(void)
{
	if (layout_em < 6) layout_em = 6;
	if (layout_em > 36) layout_em = 36;
	if (fz_is_document_reflowable(ctx, doc))
	{
		fz_bookmark mark = fz_make_bookmark(ctx, doc, currentpage);
		fz_layout_document(ctx, doc, layout_w, layout_h, layout_em);
		currentpage = fz_lookup_bookmark(ctx, doc, mark);
		history_count = 0;
		future_count = 0;

		load_page();
		update_title();
	}
}

static int count_outline(fz_outline *node, int end)
{
	int is_selected, n, p, np;
	int count = 0;

	if (!node)
		return 0;
	np = fz_page_number_from_location(ctx, doc, node->page);

	do
	{
		p = np;
		count += 1;
		n = end;
		if (node->next && (np = fz_page_number_from_location(ctx, doc, node->next->page)) >= 0)
			n = fz_page_number_from_location(ctx, doc, node->next->page);
		is_selected = 0;
		if (fz_count_chapters(ctx, doc) == 1)
			is_selected = (p>=0) && (currentpage.page == p || (currentpage.page > p && currentpage.page < n));
		if (node->down && (node->is_open || is_selected))
			count += count_outline(node->down, end);
		node = node->next;
	}
	while (node);

	return count;
}

static void do_outline_imp(struct list *list, int end, fz_outline *node, int depth)
{
	int is_selected, was_open, n, np;

	if (!node)
		return;

	np = fz_page_number_from_location(ctx, doc, node->page);

	do
	{
		int p = np;
		n = end;
		if (node->next && (np = fz_page_number_from_location(ctx, doc, node->next->page)) >= 0)
			n = np;

		was_open = node->is_open;
		is_selected = 0;
		if (fz_count_chapters(ctx, doc) == 1)
			is_selected = (p>=0) && (currentpage.page == p || (currentpage.page > p && currentpage.page < n));
		if (ui_tree_item(list, node, node->title, is_selected, depth, !!node->down, &node->is_open))
		{
			if (p < 0)
			{
				currentpage = fz_resolve_link(ctx, doc, node->uri, &node->x, &node->y);
				jump_to_location_xy(currentpage, node->x, node->y);
			}
			else
			{
				jump_to_page_xy(p, node->x, node->y);
			}
		}

		if (node->down && (was_open || is_selected))
			do_outline_imp(list, n, node->down, depth + 1);
		node = node->next;
	}
	while (node);
}

static void do_outline(fz_outline *node)
{
	static struct list list;
	ui_layout(L, BOTH, NW, 0, 0);
	ui_tree_begin(&list, count_outline(node, 65535), outline_w, 0, 1);
	do_outline_imp(&list, 65535, node, 0);
	ui_tree_end(&list);
}

static void do_undo(void)
{
	static struct list list;
	int count = 0;
	int pos;
	int i;
	int desired = -1;

	if (pdf)
		pos = pdf_undoredo_state(ctx, pdf, &count);
	else
		pos = 0;
	ui_layout(L, BOTH, NW, 0, 0);
	ui_panel_begin(outline_w, 0, ui.padsize*2, ui.padsize*2, 1);
	ui_layout(T, X, NW, ui.padsize, ui.padsize);
	ui_label("Undo history:");

	ui_layout(B, X, NW, ui.padsize, ui.padsize);
	if (ui_button_aux("Redo", pos == count))
		desired = pos+1;
	if (ui_button_aux("Undo", pos == 0))
		desired = pos-1;

	ui_layout(ALL, BOTH, NW, ui.padsize, ui.padsize);
	ui_list_begin(&list, count+1, 0, ui.lineheight * 4 + 4);

	for (i = 0; i < count+1; i++)
	{
		const char *op;

		if (i == 0)
			op = "Original Document";
		else
			op = pdf_undoredo_step(ctx, pdf, i-1);
		if (ui_list_item(&list, (void *)(intptr_t)(i+1), op, i <= pos))
		{
			desired = i;
		}
	}

	ui_list_end(&list);

	if (desired != -1 && desired != pos)
	{
		page_contents_changed = 1;
		while (pos > desired)
		{
			trace_action("doc.undo();\n");
			pdf_undo(ctx, pdf);
			pos--;
		}
		while (pos < desired)
		{
			trace_action("doc.redo();\n");
			pdf_redo(ctx, pdf);
			pos++;
		}
		clear_selected_annot();
		load_page();
	}

	ui_panel_end();
}

static void do_layers(void)
{
	const char *name;
	int n, i, on;

	ui_layout(L, BOTH, NW, 0, 0);
	ui_panel_begin(outline_w, 0, ui.padsize*2, ui.padsize*2, 1);
	ui_layout(T, X, NW, ui.padsize, ui.padsize);
	ui_label("Layers:");
	ui_layout(T, X, NW, ui.padsize*2, ui.padsize);

	if (pdf)
	{
		n = pdf_count_layers(ctx, pdf);
		for (i = 0; i < n; ++i)
		{
			name = pdf_layer_name(ctx, pdf, i);
			on = pdf_layer_is_enabled(ctx, pdf, i);
			if (ui_checkbox(name, &on))
			{
				pdf_enable_layer(ctx, pdf, i, on);
				page_contents_changed = 1;
			}
		}
		if (n == 0)
			ui_label("None");
	}
	else
	{
		ui_label("None");
	}

	ui_panel_end();
}

static void do_links(fz_link *link)
{
	fz_rect bounds;
	fz_irect area;
	float link_x, link_y;

	glBlendFunc(GL_ONE, GL_ONE_MINUS_SRC_ALPHA);
	glEnable(GL_BLEND);

	tooltip = NULL;

	while (link)
	{
		bounds = link->rect;
		bounds = fz_transform_rect(link->rect, view_page_ctm);
		area = fz_irect_from_rect(bounds);

		if (ui_mouse_inside(area))
		{
			if (!tooltip)
				tooltip = link->uri;
			ui.hot = link;
			if (!ui.active && ui.down)
				ui.active = link;
		}

		if (ui.hot == link || showlinks)
		{
			if (ui.active == link && ui.hot == link)
				glColor4f(0, 0, 1, 0.4f);
			else if (ui.hot == link)
				glColor4f(0, 0, 1, 0.2f);
			else
				glColor4f(0, 0, 1, 0.1f);
			glRectf(area.x0, area.y0, area.x1, area.y1);
		}

		if (ui.active == link && !ui.down)
		{
			if (ui.hot == link)
			{
				if (fz_is_external_link(ctx, link->uri))
					open_browser(link->uri);
				else
				{
					fz_location loc = fz_resolve_link(ctx, doc, link->uri, &link_x, &link_y);
					jump_to_location_xy(loc, link_x, link_y);
				}
			}
		}

		link = link->next;
	}

	glDisable(GL_BLEND);
}

static void do_page_selection(void)
{
	static fz_point pt = { 0, 0 };
	static fz_quad hits[1000];
	fz_rect rect;
	int i, n;

	if (ui_mouse_inside(view_page_area))
	{
		ui.hot = &pt;
		if (!ui.active && ui.right)
		{
			ui.active = &pt;
			pt.x = ui.x;
			pt.y = ui.y;
		}
	}

	if (ui.active == &pt)
	{
		fz_point page_a = { pt.x, pt.y };
		fz_point page_b = { ui.x, ui.y };

		page_a = fz_transform_point(page_a, view_page_inv_ctm);
		page_b = fz_transform_point(page_b, view_page_inv_ctm);

		if (ui.mod == GLUT_ACTIVE_CTRL)
			fz_snap_selection(ctx, page_text, &page_a, &page_b, FZ_SELECT_WORDS);
		else if (ui.mod == GLUT_ACTIVE_CTRL + GLUT_ACTIVE_SHIFT)
			fz_snap_selection(ctx, page_text, &page_a, &page_b, FZ_SELECT_LINES);

		if (ui.mod == GLUT_ACTIVE_SHIFT)
		{
			rect = fz_make_rect(
					fz_min(page_a.x, page_b.x),
					fz_min(page_a.y, page_b.y),
					fz_max(page_a.x, page_b.x),
					fz_max(page_a.y, page_b.y));
			n = 1;
			hits[0] = fz_quad_from_rect(rect);
		}
		else
		{
			n = fz_highlight_selection(ctx, page_text, page_a, page_b, hits, nelem(hits));
		}

		glBlendFunc(GL_ONE_MINUS_DST_COLOR, GL_ZERO); /* invert destination color */
		glEnable(GL_BLEND);

		glColor4f(1, 1, 1, 1);
		glBegin(GL_QUADS);
		for (i = 0; i < n; ++i)
		{
			fz_quad thit = fz_transform_quad(hits[i], view_page_ctm);
			glVertex2f(thit.ul.x, thit.ul.y);
			glVertex2f(thit.ur.x, thit.ur.y);
			glVertex2f(thit.lr.x, thit.lr.y);
			glVertex2f(thit.ll.x, thit.ll.y);
		}
		glEnd();

		glDisable(GL_BLEND);

		if (!ui.right)
		{
			char *s;
#ifdef _WIN32
			if (ui.mod == GLUT_ACTIVE_SHIFT)
				s = fz_copy_rectangle(ctx, page_text, rect, 1);
			else
				s = fz_copy_selection(ctx, page_text, page_a, page_b, 1);
#else
			if (ui.mod == GLUT_ACTIVE_SHIFT)
				s = fz_copy_rectangle(ctx, page_text, rect, 0);
			else
				s = fz_copy_selection(ctx, page_text, page_a, page_b, 0);
#endif
			ui_set_clipboard(s);
			fz_free(ctx, s);
		}
	}
}

static void do_search_hits(void)
{
	int i;

	glBlendFunc(GL_ONE, GL_ONE_MINUS_SRC_ALPHA);
	glEnable(GL_BLEND);

	glColor4f(1, 0, 0, 0.4f);
	glBegin(GL_QUADS);
	for (i = 0; i < search_hit_count; ++i)
	{
		fz_quad thit = fz_transform_quad(search_hit_quads[i], view_page_ctm);
		glVertex2f(thit.ul.x, thit.ul.y);
		glVertex2f(thit.ur.x, thit.ur.y);
		glVertex2f(thit.lr.x, thit.lr.y);
		glVertex2f(thit.ll.x, thit.ll.y);
	}

	glEnd();
	glDisable(GL_BLEND);
}

static void toggle_fullscreen(void)
{
	static int win_x = 0, win_y = 0;
	static int win_w = 100, win_h = 100;
	if (!isfullscreen)
	{
		win_w = glutGet(GLUT_WINDOW_WIDTH);
		win_h = glutGet(GLUT_WINDOW_HEIGHT);
		win_x = glutGet(GLUT_WINDOW_X);
		win_y = glutGet(GLUT_WINDOW_Y);
		glutFullScreen();
		isfullscreen = 1;
	}
	else
	{
		glutPositionWindow(win_x, win_y);
		glutReshapeWindow(win_w, win_h);
		isfullscreen = 0;
	}
}

static void shrinkwrap(void)
{
	int w = page_tex.w;
	int h = page_tex.h;
	if (showoutline || showundo || showlayers)
		w += outline_w + 4;
	if (showannotate)
		w += annotate_w;
	if (showconsole)
		h += console_h;
	if (screen_w > 0 && w > screen_w)
		w = screen_w;
	if (screen_h > 0 && h > screen_h)
		h = screen_h;
	if (isfullscreen)
		toggle_fullscreen();
	glutReshapeWindow(w, h);
}

static struct input input_password;
static void password_dialog(void)
{
	int is;
	ui_dialog_begin(ui.gridsize*16, (ui.gridsize+ui.padsize*2)*3);
	{
		ui_layout(T, X, NW, ui.padsize, ui.padsize);
		ui_label("Password:");
		is = ui_input(&input_password, 200, 1);

		ui_layout(B, X, NW, ui.padsize, ui.padsize);
		ui_panel_begin(0, ui.gridsize, 0, 0, 0);
		{
			ui_layout(R, NONE, S, 0, 0);
			if (ui_button("Cancel") || (!ui.focus && ui.key == KEY_ESCAPE))
				glutLeaveMainLoop();
			ui_spacer();
			if (ui_button("Okay") || is == UI_INPUT_ACCEPT)
			{
				password = input_password.text;
				ui.dialog = NULL;
				reload_document();
				shrinkwrap();
			}
		}
		ui_panel_end();
	}
	ui_dialog_end();
}

/* Parse "chapter:page" from anchor. "chapter:" is also accepted,
 * meaning first page. Return 1 if parsing succeeded, 0 if failed.
 */
static int
parse_location(const char *anc, fz_location *loc)
{
	const char *s, *p;

	if (anc == NULL)
		return 0;

	s = anc;
	while (*s >= '0' && *s <= '9')
		s++;
	loc->chapter = fz_atoi(anc)-1;
	if (*s == 0)
	{
		*loc = fz_location_from_page_number(ctx, doc, loc->chapter);
		return 1;
	}
	if (*s != ':')
		return 0;
	p = ++s;
	while (*s >= '0' && *s <= '9')
		s++;
	if (s == p)
		loc->page = 0;
	else
		loc->page = fz_atoi(p)-1;

	return 1;
}

static void
reload_or_start_journalling(void)
{
	char journal[PATH_MAX];

	fz_strlcpy(journal, filename, sizeof(journal));
	fz_strlcat(journal, ".journal", sizeof(journal));

	fz_try(ctx)
	{
		/* Probe with fz_file_exists to avoid 'can't find' errors. */
		if (fz_file_exists(ctx, journal))
			pdf_load_journal(ctx, pdf, journal);
	}
	fz_catch(ctx)
	{
		/* Ignore any failures here. */
	}
	trace_action("doc.enableJournal();\n");
	pdf_enable_journal(ctx, pdf);
}

static void alert_box(const char *fmt, const char *str)
{
#ifdef _WIN32
	MessageBoxA(NULL, str, "MuPDF Alert", MB_ICONERROR);
#else
	fprintf(stderr, "MuPDF Alert: %s\n", str);
#endif
}


static void event_cb(fz_context *callback_ctx, pdf_document *callback_doc, pdf_doc_event *evt, void *data)
{
	switch (evt->type)
	{
	case PDF_DOCUMENT_EVENT_ALERT:
		{
			pdf_alert_event *alert = pdf_access_alert_event(callback_ctx, evt);
			alert_box("%s", alert->message);
		}
		break;

	default:
		fz_throw(callback_ctx, FZ_ERROR_GENERIC, "event not yet implemented");
		break;
	}
}

static void load_document(void)
{
	char accelpath[PATH_MAX];
	char *accel = NULL;
	time_t atime;
	time_t dtime;
	fz_location location;

	fz_drop_outline(ctx, outline);
	fz_drop_document(ctx, doc);

	/* If there was an accelerator to load, what would it be called? */
	if (get_accelerator_filename(accelpath, sizeof(accelpath)))
	{
		/* Check whether that file exists, and isn't older than
		 * the document. */
		atime = fz_stat_mtime(accelpath);
		dtime = fz_stat_mtime(filename);
		if (atime == 0)
		{
			/* No accelerator */
		}
		else if (atime > dtime)
			accel = accelpath;
		else
		{
			/* Accelerator data is out of date */
#ifdef _WIN32
			fz_remove_utf8(accelpath);
#else
			remove(accelpath);
#endif
			accel = NULL; /* In case we have jumped up from below */
		}
	}

	trace_action("doc = new Document(%q);\n", filename);

	doc = fz_open_accelerated_document(ctx, filename, accel);
	pdf = pdf_specifics(ctx, doc);

	if (pdf && trace_file)
	{
		int needspass = pdf_needs_password(ctx, pdf);
		trace_action(
				"tmp = doc.needsPassword();\n"
				"if (tmp != %s)\n"
				"  throw new RegressionError('Document password needed:', tmp, 'expected:', %s);\n",
				needspass ? "true" : "false",
				needspass ? "true" : "false");
	}

	if (fz_needs_password(ctx, doc))
	{
		int result = fz_authenticate_password(ctx, doc, password);

		if (pdf && trace_file)
		{
			trace_action(
					"tmp = doc.authenticatePassword(%q);\n"
					"if (tmp != %s)\n"
					"  throw new RegressionError('Open document with password %q result: %s', 'expected:', '%s');\n",
					password,
					result ? "true" : "false",
					password,
					!result ? "pass" : "fail",
					result ? "pass" : "fail");
		}

		if (!result)
		{
			fz_drop_document(ctx, doc);
			doc = NULL;
			ui_input_init(&input_password, "");
			ui.focus = &input_password;
			ui.dialog = password_dialog;
			return;
		}
	}

	fz_layout_document(ctx, doc, layout_w, layout_h, layout_em);

	fz_try(ctx)
		outline = fz_load_outline(ctx, doc);
	fz_catch(ctx)
		outline = NULL;

	load_history();

	if (pdf)
	{
		if (enable_js)
		{
			trace_action("doc.enableJS();\n");
			pdf_enable_js(ctx, pdf);
			pdf_js_set_console(ctx, pdf, &gl_js_console, NULL);
		}

		reload_or_start_journalling();

		if (trace_file)
		{
			int vsns = pdf_count_versions(ctx, pdf);
			trace_action(
				"tmp = doc.countVersions();\n"
				"if (tmp != %d)\n"
				"  throw new RegressionError('Document versions:', tmp, 'expected:', %d);\n",
				vsns, vsns);
			if (vsns > 1)
			{
				int valid = pdf_validate_change_history(ctx, pdf);
				trace_action("tmp = doc.validateChangeHistory();\n");
				trace_action("if (tmp != %d)\n", valid);
				trace_action("  throw new RegressionError('History validation:', tmp, 'expected:', %d);\n", valid);
			}
		}
	}

	if (anchor)
	{
		if (parse_location(anchor, &location))
			jump_to_location(location);
		else
		{
			location.chapter = 0;
			if (pdf)
				location.page = pdf_lookup_anchor(ctx, pdf, anchor, NULL, NULL);
			else
				location.page = -1;
			if (location.page < 0)
				location = fz_resolve_link(ctx, doc, anchor, NULL, NULL);
			if (location.page < 0)
				fz_warn(ctx, "cannot find location: %s", anchor);
			else
				jump_to_location(location);
		}
	}
	anchor = NULL;

	oldpage = currentpage = fz_clamp_location(ctx, doc, currentpage);

	if (pdf)
		pdf_set_doc_event_callback(ctx, pdf, event_cb, NULL, NULL);
}

static void reflow_document(void)
{
	char buf[256];
	fz_document *new_doc;
	fz_stext_options opts;

	if (fz_is_document_reflowable(ctx, doc))
		return;

	fz_drop_outline(ctx, outline);

	fz_parse_stext_options(ctx, &opts, reflow_options);

	new_doc = fz_open_reflowed_document(ctx, doc, &opts);
	fz_drop_document(ctx, doc);
	doc = new_doc;
	pdf = NULL;
	page = NULL;

	fz_layout_document(ctx, doc, layout_w, layout_h, layout_em);

	fz_try(ctx)
		outline = fz_load_outline(ctx, doc);
	fz_catch(ctx)
		outline = NULL;

	fz_strlcpy(buf, filename, sizeof buf);
	fz_snprintf(filename, sizeof filename, "%s.xhtml", buf);

	load_history();

	if (anchor)
		jump_to_page(fz_atoi(anchor) - 1);
	anchor = NULL;

	currentpage = fz_clamp_location(ctx, doc, currentpage);
}

void reload_document(void)
{
	save_history();
	save_accelerator();
	load_document();
	if (doc)
	{
		if (reflow_options)
			reflow_document();
		load_page();
		update_title();
	}
}

static void toggle_outline(void)
{
	if (outline)
	{
		showoutline = !showoutline;
		showundo = showlayers = 0;
		if (canvas_w == page_tex.w && canvas_h == page_tex.h)
			shrinkwrap();
	}
}

static void toggle_undo(void)
{
	showundo = !showundo;
	showoutline = showlayers = 0;
	if (canvas_w == page_tex.w && canvas_h == page_tex.h)
		shrinkwrap();
}

static void toggle_layers(void)
{
	showlayers = !showlayers;
	showoutline = showundo = 0;
	if (canvas_w == page_tex.w && canvas_h == page_tex.h)
		shrinkwrap();
}

void toggle_annotate(int mode)
{
	if (pdf)
	{
		if (showannotate != mode)
			showannotate = mode;
		else
			showannotate = ANNOTATE_MODE_NONE;
		if (canvas_w == page_tex.w && canvas_h == page_tex.h)
			shrinkwrap();
	}
}

static void set_zoom(int z, int cx, int cy)
{
	z = fz_clamp(z, MINRES, MAXRES);
	scroll_x = (scroll_x + cx - canvas_x) * z / currentzoom - cx + canvas_x;
	scroll_y = (scroll_y + cy - canvas_y) * z / currentzoom - cy + canvas_y;
	currentzoom = z;
}

static void auto_zoom_w(void)
{
	currentzoom = fz_clamp(currentzoom * canvas_w / page_tex.w, MINRES, MAXRES);
}

static void auto_zoom_h(void)
{
	currentzoom = fz_clamp(currentzoom * canvas_h / page_tex.h, MINRES, MAXRES);
}

static void auto_zoom(void)
{
	float page_a = (float) page_tex.w / page_tex.h;
	float screen_a = (float) canvas_w / canvas_h;
	if (page_a > screen_a)
		auto_zoom_w();
	else
		auto_zoom_h();
}

static void smart_move_backward(void)
{
	int slop_x = page_tex.w / 20;
	int slop_y = page_tex.h / 20;
	if (scroll_y <= slop_y)
	{
		if (scroll_x <= slop_x)
		{
			fz_location prev = fz_previous_page(ctx, doc, currentpage);
			if (!eqloc(currentpage, prev))
			{
				scroll_x = (page_tex.w <= canvas_w) ? 0 : page_tex.w - canvas_w;
				scroll_y = (page_tex.h <= canvas_h) ? 0 : page_tex.h - canvas_h;
				currentpage = prev;
			}
		}
		else
		{
			scroll_y = page_tex.h;
			scroll_x -= canvas_w * 9 / 10;
		}
	}
	else
	{
		scroll_y -= canvas_h * 9 / 10;
	}
}

static void smart_move_forward(void)
{
	int slop_x = page_tex.w / 20;
	int slop_y = page_tex.h / 20;
	if (scroll_y + canvas_h >= page_tex.h - slop_y)
	{
		if (scroll_x + canvas_w >= page_tex.w - slop_x)
		{
			fz_location next = fz_next_page(ctx, doc, currentpage);
			if (!eqloc(currentpage, next))
			{
				scroll_x = 0;
				scroll_y = 0;
				currentpage = next;
			}
		}
		else
		{
			scroll_y = 0;
			scroll_x += canvas_w * 9 / 10;
		}
	}
	else
	{
		scroll_y += canvas_h * 9 / 10;
	}
}

static void clear_search(void)
{
	showsearch = 0;
	search_page = currentpage;
	search_hit_page = fz_make_location(-1, -1);
	search_hit_count = 0;
}

#define MAX_CONSOLE_LINES 500

static fz_buffer *console_buffer;
static int console_scroll = 0;
static int console_sticky = 1;
static int console_lines = 0;
static struct readline console_readline;
static void (*warning_callback)(void *, const char *) = NULL;
static void (*error_callback)(void *, const char *) = NULL;
static void *warning_user = NULL;
static void *error_user = NULL;

static void
remove_oldest_console_line()
{
	unsigned char *s;
	size_t size = fz_buffer_storage(ctx, console_buffer, &s);
	unsigned char *p = s;
	unsigned char *e = s + size;

	while (p < e && *p != '\n')
		p++;

	if (p < e && *p == '\n')
	{
		p++;
		memmove(s, p, e - p);
		fz_resize_buffer(ctx, console_buffer, e - p);
		console_lines--;
	}
}

static void
gl_js_console_write(void *user, const char *message)
{
	const char *p = NULL;

	if (message == NULL)
		return;

	p = message;
	while (*p)
	{
		if (*p == '\n')
			console_lines++;
		if (console_lines >= MAX_CONSOLE_LINES)
			remove_oldest_console_line();
		if (*p)
			fz_append_byte(ctx, console_buffer, *p);
		p++;
	}
}

static void
gl_js_console_show(void *user)
{
	if (showconsole)
		return;

	showconsole = 1;
	if (canvas_w == page_tex.w && canvas_h == page_tex.h)
		shrinkwrap();
	ui.focus = &console_readline;
}

static void
gl_js_console_hide(void *user)
{
	if (!showconsole)
		return;

	showconsole = 0;
	if (canvas_w == page_tex.w && canvas_h == page_tex.h)
		shrinkwrap();
	ui.focus = NULL;
}

static void
gl_js_console_clear(void *user)
{
	fz_resize_buffer(ctx, console_buffer, 0);
	console_lines = 0;
}

static void console_warn(void *user, const char *message)
{
	gl_js_console_write(ctx, "\nwarning: ");
	gl_js_console_write(ctx, message);
	if (warning_callback)
		warning_callback(warning_user, message);
}

static void console_err(void *user, const char *message)
{
	gl_js_console_write(ctx, "\nerror: ");
	gl_js_console_write(ctx, message);
	if (error_callback)
		error_callback(error_user, message);
}

static void console_init(void)
{
	ui_readline_init(&console_readline, NULL);

	console_buffer = fz_new_buffer(ctx, 0);
	fz_append_printf(ctx, console_buffer, "Welcome to MuPDF %s with MuJS %d.%d.%d",
		FZ_VERSION,
		JS_VERSION_MAJOR, JS_VERSION_MINOR, JS_VERSION_PATCH);

	warning_callback = fz_warning_callback(ctx, &warning_user);
	fz_set_warning_callback(ctx, console_warn, NULL);
	error_callback = fz_error_callback(ctx, &error_user);
	fz_set_error_callback(ctx, console_err, NULL);
}

static pdf_js_console gl_js_console = {
	NULL,
	gl_js_console_show,
	gl_js_console_hide,
	gl_js_console_clear,
	gl_js_console_write,
};

static void toggle_console(void)
{
	showconsole = !showconsole;
	if (showconsole)
		ui.focus = &console_readline;
	if (canvas_w == page_tex.w && canvas_h == page_tex.h)
		shrinkwrap();
}

void do_console(void)
{
	pdf_js_console *console = pdf_js_get_console(ctx, pdf);
	char *result = NULL;
	const char *accepted = NULL;

	fz_var(result);

	ui_layout(B, BOTH, NW, 0, 0);
	ui_panel_begin(canvas_w, console_h, ui.padsize, ui.padsize, 1);

	ui_layout(B, X, NW, 0, 0);

	accepted = ui_readline(&console_readline, 0);
	if (accepted != NULL)
	{
		ui.focus = &console_readline;
		if (console_readline.input.text[0])
		{
			fz_try(ctx)
			{
				if (console && console->write)
				{
					console->write(ctx, "\n> ");
					console->write(ctx, console_readline.input.text);
				}
				pdf_js_execute(pdf ? pdf->js : NULL, "console", console_readline.input.text, &result);
				if (result && console && console->write)
				{
					console->write(ctx, "\n");
					console->write(ctx, result);
				}
			}
			fz_always(ctx)
				fz_free(ctx, result);
			fz_catch(ctx)
			{
				if (console)
				{
					console->write(ctx, "\nError: ");
					console->write(ctx, fz_caught_message(ctx));
				}
			}
			fz_flush_warnings(ctx);
			ui_input_init(&console_readline.input, "");
		}
	}

	ui_layout(ALL, BOTH, NW, ui.padsize, ui.padsize);

	// White background!
	glColorHex(0xF5F5F5);
	glRectf(ui.cavity->x0, ui.cavity->y0, ui.cavity->x1, ui.cavity->y1);

	char *console_string = (char *) fz_string_from_buffer(ctx, console_buffer);
	ui_label_with_scrollbar(console_string, 0, 10, &console_scroll, &console_sticky);

	ui_panel_end();
}

static void do_app(void)
{
	if (ui.mod == GLUT_ACTIVE_ALT)
	{
		if (ui.key == KEY_F4)
			quit();

		if (ui.key == KEY_LEFT)
			ui.key = 't', ui.mod = 0, ui.plain = 1;
		if (ui.key == KEY_RIGHT)
			ui.key = 'T', ui.mod = 0, ui.plain = 1;
	}

	if (trace_file && ui.key == KEY_CTL_P)
		trace_save_snapshot();

	if (!ui.focus && ui.key && ui.plain)
	{
		switch (ui.key)
		{
		case KEY_ESCAPE: clear_search(); ui_select_annot(NULL); break;
		case KEY_F1: ui.dialog = help_dialog; break;
		case 'a': toggle_annotate(ANNOTATE_MODE_NORMAL); break;
		case 'R': toggle_annotate(ANNOTATE_MODE_REDACT); break;
		case 'o': toggle_outline(); break;
		case 'u': toggle_undo(); break;
		case 'Y': toggle_layers(); break;
		case 'L': showlinks = !showlinks; break;
		case 'F': showform = !showform; break;
		case 'i': ui.dialog = info_dialog; break;
		case '`': case KEY_F12: toggle_console(); break;
		case 'r': reload(); break;
		case 'q': quit(); break;
		case 'S': do_save_pdf_file(); break;

		case '>': layout_em = number > 0 ? number : layout_em + 1; relayout(); break;
		case '<': layout_em = number > 0 ? number : layout_em - 1; relayout(); break;

		case 'C': currenttint = !currenttint; break;
		case 'I': currentinvert = !currentinvert; break;
		case 'e': currentseparations = !currentseparations; break;
		case 'E': currenticc = !currenticc; break;
		case 'f': toggle_fullscreen(); break;
		case 'w': shrinkwrap(); break;
		case 'W': auto_zoom_w(); break;
		case 'H': auto_zoom_h(); break;
		case 'Z': auto_zoom(); break;
		case 'z': set_zoom(number > 0 ? number : DEFRES, canvas_w/2, canvas_h/2); break;
		case '+': set_zoom(zoom_in(currentzoom), ui.x, ui.y); break;
		case '-': set_zoom(zoom_out(currentzoom), ui.x, ui.y); break;
		case '[': currentrotate -= 90; break;
		case ']': currentrotate += 90; break;
		case 'k': case KEY_UP: scroll_y -= canvas_h/10; break;
		case 'j': case KEY_DOWN: scroll_y += canvas_h/10; break;
		case 'h': case KEY_LEFT: scroll_x -= canvas_w/10; break;
		case 'l': case KEY_RIGHT: scroll_x += canvas_w/10; break;

		case 'b': number = fz_maxi(number, 1); while (number--) smart_move_backward(); break;
		case ' ': number = fz_maxi(number, 1); while (number--) smart_move_forward(); break;
		case 'g': jump_to_page(number - 1); break;
		case 'G': jump_to_location(fz_last_page(ctx, doc)); break;

		case ',': case KEY_PAGE_UP:
			number = fz_maxi(number, 1);
			while (number--)
				currentpage = fz_previous_page(ctx, doc, currentpage);
			break;
		case '.': case KEY_PAGE_DOWN:
			number = fz_maxi(number, 1);
			while (number--)
				currentpage = fz_next_page(ctx, doc, currentpage);
			break;

		case 'A':
			if (number == 0)
				currentaa = (currentaa == 8 ? 0 : 8);
			else
				currentaa = number;
			break;

		case 'm':
			if (number == 0)
				push_history();
			else if (number > 0 && number < (int)nelem(marks))
				marks[number] = save_mark();
			break;
		case 't':
			if (number == 0)
			{
				if (history_count > 0)
					pop_history();
			}
			else if (number > 0 && number < (int)nelem(marks))
			{
				struct mark mark = marks[number];
				restore_mark(mark);
				jump_to_location(mark.loc);
			}
			break;
		case 'T':
			if (number == 0)
			{
				if (future_count > 0)
					pop_future();
			}
			break;

		case '/':
			clear_search();
			search_dir = 1;
			showsearch = 1;
			ui.focus = &search_input;
			search_input.p = search_input.text;
			search_input.q = search_input.end;
			break;
		case '?':
			clear_search();
			search_dir = -1;
			showsearch = 1;
			ui.focus = &search_input;
			search_input.p = search_input.text;
			search_input.q = search_input.end;
			break;
		case 'N':
			search_dir = -1;
			search_active = !!search_needle;
			if (eqloc(search_hit_page, currentpage))
			{
				if (is_first_page(search_page))
					search_active = 0;
				else
					search_page = fz_previous_page(ctx, doc, currentpage);
			}
			else
			{
				search_page = currentpage;
			}
			search_hit_page = fz_make_location(-1, -1);
			break;
		case 'n':
			search_dir = 1;
			search_active = !!search_needle;
			if (eqloc(search_hit_page, currentpage))
			{
				if (is_last_page(search_page))
					search_active = 0;
				else
					search_page = fz_next_page(ctx, doc, currentpage);
			}
			else
			{
				search_page = currentpage;
			}
			search_hit_page = fz_make_location(-1, -1);
			break;
		default:
			if (ui.key < '0' || ui.key > '9')
			{
				number = 0;
				return; /* unrecognized key, pass it through */
			}
		}

		if (ui.key >= '0' && ui.key <= '9')
			number = number * 10 + ui.key - '0';
		else
			number = 0;

		currentpage = fz_clamp_location(ctx, doc, currentpage);
		while (currentrotate < 0) currentrotate += 360;
		while (currentrotate >= 360) currentrotate -= 360;

		if (!eqloc(search_hit_page, currentpage))
			search_hit_page = fz_make_location(-1, -1); /* clear highlights when navigating */

		ui.key = 0; /* we ate the key event, so zap it */
	}
}

typedef struct
{
	int max;
	int len;
	pdf_obj **sig;
} sigs_list;

static void
process_sigs(fz_context *ctx_, pdf_obj *field, void *arg, pdf_obj **ft)
{
	sigs_list *sigs = (sigs_list *)arg;

	if (!pdf_name_eq(ctx, pdf_dict_get(ctx, field, PDF_NAME(Type)), PDF_NAME(Annot)) ||
		!pdf_name_eq(ctx, pdf_dict_get(ctx, field, PDF_NAME(Subtype)), PDF_NAME(Widget)) ||
		!pdf_name_eq(ctx, pdf_dict_get(ctx, field, ft[0]), PDF_NAME(Sig)))
		return;

	if (sigs->len == sigs->max)
	{
		int newsize = sigs->max * 2;
		if (newsize == 0)
			newsize = 4;
		sigs->sig = fz_realloc_array(ctx, sigs->sig, newsize, pdf_obj *);
		sigs->max = newsize;
	}

	sigs->sig[sigs->len++] = field;
}

static char *short_signature_error_desc(pdf_signature_error err)
{
	switch (err)
	{
	case PDF_SIGNATURE_ERROR_OKAY:
		return "OK";
	case PDF_SIGNATURE_ERROR_NO_SIGNATURES:
		return "No signatures";
	case PDF_SIGNATURE_ERROR_NO_CERTIFICATE:
		return "No certificate";
	case PDF_SIGNATURE_ERROR_DIGEST_FAILURE:
		return "Invalid";
	case PDF_SIGNATURE_ERROR_SELF_SIGNED:
		return "Self-signed";
	case PDF_SIGNATURE_ERROR_SELF_SIGNED_IN_CHAIN:
		return "Self-signed in chain";
	case PDF_SIGNATURE_ERROR_NOT_TRUSTED:
		return "Untrusted";
	default:
	case PDF_SIGNATURE_ERROR_UNKNOWN:
		return "Unknown error";
	}
}

const char *format_date(int64_t secs)
{
	static char buf[100];
#ifdef _POSIX_SOURCE
	struct tm tmbuf, *tm;
#else
	struct tm *tm;
#endif

	if (secs <= 0)
		return NULL;

#ifdef _POSIX_SOURCE
	tm = gmtime_r(&secs, &tmbuf);
#else
	tm = gmtime(&secs);
#endif
	if (!tm)
		return NULL;

	strftime(buf, sizeof buf, "%Y-%m-%d %H:%M UTC", tm);
	return buf;
}

static fz_buffer *format_info_text()
{
	fz_buffer *out = fz_new_buffer(ctx, 4096);
	pdf_document *pdoc = pdf_specifics(ctx, doc);
	sigs_list list = { 0, 0, NULL };
	char buf[100];

	if (pdoc)
	{
		static pdf_obj *ft_list[2] = { PDF_NAME(FT), NULL };
		pdf_obj *ft;
		pdf_obj *form_fields = pdf_dict_getp(ctx, pdf_trailer(ctx, pdoc), "Root/AcroForm/Fields");
		pdf_walk_tree(ctx, form_fields, PDF_NAME(Kids), process_sigs, NULL, &list, &ft_list[0], &ft);
	}

	fz_append_printf(ctx, out, "File: %s\n\n", filename);

	if (fz_lookup_metadata(ctx, doc, FZ_META_INFO_TITLE, buf, sizeof buf) > 0)
		fz_append_printf(ctx, out, "Title: %s\n", buf);
	if (fz_lookup_metadata(ctx, doc, FZ_META_INFO_AUTHOR, buf, sizeof buf) > 0)
		fz_append_printf(ctx, out, "Author: %s\n", buf);
	if (fz_lookup_metadata(ctx, doc, FZ_META_FORMAT, buf, sizeof buf) > 0)
		fz_append_printf(ctx, out, "Format: %s\n", buf);
	if (fz_lookup_metadata(ctx, doc, FZ_META_ENCRYPTION, buf, sizeof buf) > 0)
		fz_append_printf(ctx, out, "Encryption: %s\n", buf);

	fz_append_string(ctx, out, "\n");

	if (pdoc)
	{
		int updates = pdf_count_versions(ctx, pdoc);

		if (fz_lookup_metadata(ctx, doc, FZ_META_INFO_CREATOR, buf, sizeof buf) > 0)
			fz_append_printf(ctx, out, "PDF Creator: %s\n", buf);
		if (fz_lookup_metadata(ctx, doc, FZ_META_INFO_PRODUCER, buf, sizeof buf) > 0)
			fz_append_printf(ctx, out, "PDF Producer: %s\n", buf);
		if (fz_lookup_metadata(ctx, doc, FZ_META_INFO_SUBJECT, buf, sizeof buf) > 0)
			fz_append_printf(ctx, out, "Subject: %s\n", buf);
		if (fz_lookup_metadata(ctx, doc, FZ_META_INFO_KEYWORDS, buf, sizeof buf) > 0)
			fz_append_printf(ctx, out, "Keywords: %s\n", buf);
		if (fz_lookup_metadata(ctx, doc, FZ_META_INFO_CREATIONDATE, buf, sizeof buf) > 0)
		{
			const char *s = format_date(pdf_parse_date(ctx, buf));
			if (s)
				fz_append_printf(ctx, out, "Creation date: %s\n", s);
		}
		if (fz_lookup_metadata(ctx, doc, FZ_META_INFO_MODIFICATIONDATE, buf, sizeof buf) > 0)
		{
			const char *s = format_date(pdf_parse_date(ctx, buf));
			if (s)
				fz_append_printf(ctx, out, "Modification date: %s\n", s);
		}

		buf[0] = 0;
		if (fz_has_permission(ctx, doc, FZ_PERMISSION_PRINT))
			fz_strlcat(buf, "print, ", sizeof buf);
		if (fz_has_permission(ctx, doc, FZ_PERMISSION_COPY))
			fz_strlcat(buf, "copy, ", sizeof buf);
		if (fz_has_permission(ctx, doc, FZ_PERMISSION_EDIT))
			fz_strlcat(buf, "edit, ", sizeof buf);
		if (fz_has_permission(ctx, doc, FZ_PERMISSION_ANNOTATE))
			fz_strlcat(buf, "annotate, ", sizeof buf);
		if (strlen(buf) > 2)
			buf[strlen(buf)-2] = 0;
		else
			fz_strlcat(buf, "none", sizeof buf);
		fz_append_printf(ctx, out, "Permissions: %s\n", buf);

		fz_append_printf(ctx, out, "PDF %sdocument with %d update%s\n",
			pdf_doc_was_linearized(ctx, pdoc) ? "linearized " : "",
			updates, updates > 1 ? "s" : "");
		if (updates > 0)
		{
			int n = pdf_validate_change_history(ctx, pdoc);
			if (n == 0)
				fz_append_printf(ctx, out, "Change history seems valid.\n");
			else if (n == 1)
				fz_append_printf(ctx, out, "Invalid changes made to the document in the last update.\n");
			else if (n == 2)
				fz_append_printf(ctx, out, "Invalid changes made to the document in the penultimate update.\n");
			else
				fz_append_printf(ctx, out, "Invalid changes made to the document %d updates ago.\n", n);
		}

		if (list.len)
		{
			int i;
			for (i = 0; i < list.len; i++)
			{
				pdf_obj *field = list.sig[i];
				fz_try(ctx)
				{
					if (pdf_signature_is_signed(ctx, pdf, field))
					{
						pdf_pkcs7_verifier *verifier = pkcs7_openssl_new_verifier(ctx);
						pdf_signature_error sig_cert_error = pdf_check_certificate(ctx, verifier, pdf, field);
						pdf_signature_error sig_digest_error = pdf_check_digest(ctx, verifier, pdf, field);
						fz_append_printf(ctx, out, "Signature %d: CERT: %s, DIGEST: %s%s\n", i+1,
							short_signature_error_desc(sig_cert_error),
							short_signature_error_desc(sig_digest_error),
							pdf_signature_incremental_change_since_signing(ctx, pdf, field) ? ", Changed since": "");
						pdf_drop_verifier(ctx, verifier);
					}
					else
						fz_append_printf(ctx, out, "Signature %d: Unsigned\n", i+1);
				}
				fz_catch(ctx)
					fz_append_printf(ctx, out, "Signature %d: Error\n", i+1);
			}
			fz_free(ctx, list.sig);

			if (updates == 0)
				fz_append_printf(ctx, out, "No updates since document creation\n");
			else
			{
				int n = pdf_validate_change_history(ctx, pdf);
				if (n == 0)
					fz_append_printf(ctx, out, "Document changes conform to permissions\n");
				else
					fz_append_printf(ctx, out, "Document permissions violated %d updates ago\n", n);
			}
		}

		fz_append_string(ctx, out, "\n");
	}

	fz_append_printf(ctx, out, "Page: %d / %d\n", fz_page_number_from_location(ctx, doc, currentpage)+1, fz_count_pages(ctx, doc));
	{
		int w = (int)(page_bounds.x1 - page_bounds.x0 + 0.5f);
		int h = (int)(page_bounds.y1 - page_bounds.y0 + 0.5f);
		const char *size = paper_size_name(w, h);
		if (!size)
			size = paper_size_name(h, w);
		if (size)
			fz_append_printf(ctx, out, "Size: %d x %d (%s)\n", w, h, size);
		else
			fz_append_printf(ctx, out, "Size: %d x %d\n", w, h);
	}
	fz_append_printf(ctx, out, "ICC rendering: %s.\n", currenticc ? "on" : "off");
	fz_append_printf(ctx, out, "Spot rendering: %s.\n", currentseparations ? "on" : "off");

	return out;
}

static void do_canvas(void)
{
	static int saved_scroll_x = 0;
	static int saved_scroll_y = 0;
	static int saved_ui_x = 0;
	static int saved_ui_y = 0;
	fz_irect area;
	int page_x, page_y;

	tooltip = NULL;

	ui_layout(ALL, BOTH, NW, 0, 0);
	ui_pack_push(area = ui_pack(0, 0));
	glScissor(area.x0, ui.window_h-area.y1, area.x1-area.x0, area.y1-area.y0);
	glEnable(GL_SCISSOR_TEST);

	canvas_x = area.x0;
	canvas_y = area.y0;
	canvas_w = area.x1 - area.x0;
	canvas_h = area.y1 - area.y0;

	if (ui_mouse_inside(area))
	{
		ui.hot = doc;
		if (!ui.active && ui.middle)
		{
			ui.active = doc;
			saved_scroll_x = scroll_x;
			saved_scroll_y = scroll_y;
			saved_ui_x = ui.x;
			saved_ui_y = ui.y;
		}
	}

	if (ui.hot == doc)
	{
		if (ui.mod == 0)
		{
			scroll_x -= ui.scroll_x * ui.lineheight * 3;
			scroll_y -= ui.scroll_y * ui.lineheight * 3;
		}
		else if (ui.mod == GLUT_ACTIVE_CTRL)
		{
			if (ui.scroll_y > 0) set_zoom(zoom_in(currentzoom), ui.x, ui.y);
			if (ui.scroll_y < 0) set_zoom(zoom_out(currentzoom), ui.x, ui.y);
		}
	}

	render_page_if_changed();

	if (ui.active == doc)
	{
		scroll_x = saved_scroll_x + saved_ui_x - ui.x;
		scroll_y = saved_scroll_y + saved_ui_y - ui.y;
	}

	if (page_tex.w <= canvas_w)
	{
		scroll_x = 0;
		page_x = canvas_x + (canvas_w - page_tex.w) / 2;
	}
	else
	{
		scroll_x = fz_clamp(scroll_x, 0, page_tex.w - canvas_w);
		page_x = canvas_x - scroll_x;
	}

	if (page_tex.h <= canvas_h)
	{
		scroll_y = 0;
		page_y = canvas_y + (canvas_h - page_tex.h) / 2;
	}
	else
	{
		scroll_y = fz_clamp(scroll_y, 0, page_tex.h - canvas_h);
		page_y = canvas_y - scroll_y;
	}

	view_page_ctm = draw_page_ctm;
	view_page_ctm.e += page_x;
	view_page_ctm.f += page_y;
	view_page_inv_ctm = fz_invert_matrix(view_page_ctm);
	view_page_bounds = fz_transform_rect(page_bounds, view_page_ctm);
	view_page_area = fz_irect_from_rect(view_page_bounds);

	ui_draw_image(&page_tex, page_x, page_y);

	if (search_active)
	{
		ui_layout(T, X, NW, 0, 0);
		ui_panel_begin(0, ui.gridsize + ui.padsize*4, ui.padsize*2, ui.padsize*2, 1);
		ui_layout(L, NONE, W, ui.padsize, 0);
		ui_label("Searching chapter %d page %d...", search_page.chapter, search_page.page);
		ui_panel_end();
	}
	else
	{
		if (pdf)
		{
			do_annotate_canvas(area);
			do_widget_canvas(area);
		}
		do_links(links);
		do_page_selection();

		if (eqloc(search_hit_page, currentpage) && search_hit_count > 0)
			do_search_hits();
	}

	if (showsearch)
	{
		ui_layout(T, X, NW, 0, 0);
		ui_panel_begin(0, ui.gridsize + ui.padsize*4, ui.padsize*2, ui.padsize*2, 1);
		ui_layout(L, NONE, W, ui.padsize, 0);
		ui_label("Search:");
		ui_layout(ALL, X, E, ui.padsize, 0);
		if (ui_input(&search_input, 0, 1) == UI_INPUT_ACCEPT)
		{
			showsearch = 0;
			search_page = fz_make_location(-1, -1);
			if (search_needle)
			{
				fz_free(ctx, search_needle);
				search_needle = NULL;
			}
			if (search_input.end > search_input.text)
			{
				search_needle = fz_strdup(ctx, search_input.text);
				search_active = 1;
				search_page = currentpage;
			}
		}
		if (ui.focus != &search_input)
			showsearch = 0;
		ui_panel_end();
	}

	if (tooltip)
	{
		ui_layout(B, X, N, 0, 0);
		ui_panel_begin(0, ui.gridsize, ui.padsize*2, ui.padsize*2, 1);
		ui_layout(L, NONE, W, ui.padsize, 0);
		ui_label("%s", tooltip);
		ui_panel_end();
	}

	ui_pack_pop();
	glDisable(GL_SCISSOR_TEST);
}

void do_main(void)
{
	if (search_active)
	{
		int start_time = glutGet(GLUT_ELAPSED_TIME);

		if (ui.key == KEY_ESCAPE)
			search_active = 0;

		/* ignore events during search */
		ui.key = ui.mod = ui.plain = 0;
		ui.down = ui.middle = ui.right = 0;

		while (search_active && glutGet(GLUT_ELAPSED_TIME) < start_time + 200)
		{
			search_hit_count = fz_search_chapter_page_number(ctx, doc,
				search_page.chapter, search_page.page,
				search_needle,
				NULL, search_hit_quads, nelem(search_hit_quads));
			trace_action("hits = doc.loadPage(%d).search(%q);\n", fz_page_number_from_location(ctx, doc, search_page), search_needle);
			trace_action("print('Search page %d:', repr(%q), hits.length, repr(hits));\n", fz_page_number_from_location(ctx, doc, search_page), search_needle);
			if (search_hit_count)
			{
				float search_hit_x = search_hit_quads[0].ul.x;
				float search_hit_y = search_hit_quads[0].ul.y;
				search_active = 0;
				search_hit_page = search_page;
				jump_to_location_xy(search_hit_page, search_hit_x, search_hit_y);
			}
			else
			{
				if (search_dir > 0)
				{
					if (is_last_page(search_page))
						search_active = 0;
					else
						search_page = fz_next_page(ctx, doc, search_page);
				}
				else
				{
					if (is_first_page(search_page))
						search_active = 0;
					else
						search_page = fz_previous_page(ctx, doc, search_page);
				}
			}
		}

		/* keep searching later */
		if (search_active)
			glutPostRedisplay();
	}

	do_app();

	if (showoutline)
		do_outline(outline);
	else if (showundo)
		do_undo();
	else if (showlayers)
		do_layers();
	if (showoutline || showundo || showlayers)
		ui_splitter(&outline_start_x, &outline_w, 6*ui.gridsize, 20*ui.gridsize, R);

	if (!eqloc(oldpage, currentpage) || oldseparations != currentseparations || oldicc != currenticc)
	{
		load_page();
		update_title();
	}

	if (showannotate)
	{
		ui_layout(R, BOTH, NW, 0, 0);
		ui_panel_begin(annotate_w, 0, ui.padsize*2, ui.padsize*2, 1);
		if (showannotate == ANNOTATE_MODE_NORMAL)
			do_annotate_panel();
		else
			do_redact_panel();
		ui_panel_end();
	}

	if (showconsole)
	{
		do_console();
		ui_splitter(&console_start_y, &console_h, 6*ui.lineheight, 25*ui.lineheight, T);
	}

	do_canvas();

	if (pdf)
	{
		if (document_shown_as_dirty != pdf_has_unsaved_changes(ctx, pdf))
			update_title();
	}
}

void run_main_loop(void)
{
	if (currentinvert)
		glClearColor(0, 0, 0, 1);
	else
		glClearColor(0.3f, 0.3f, 0.3f, 1);
	ui_begin();
	fz_try(ctx)
	{
		if (ui.dialog)
			ui.dialog();
		else
			do_main();
	}
	fz_catch(ctx)
		ui_show_error_dialog("%s", fz_caught_message(ctx));
	ui_end();
}

static void usage(const char *argv0)
{
	fprintf(stderr, "mupdf-gl version %s\n", FZ_VERSION);
	fprintf(stderr, "usage: %s [options] document [page]\n", argv0);
	fprintf(stderr, "\t-p -\tpassword\n");
	fprintf(stderr, "\t-r -\tresolution\n");
	fprintf(stderr, "\t-I\tinvert colors\n");
	fprintf(stderr, "\t-W -\tpage width for EPUB layout\n");
	fprintf(stderr, "\t-H -\tpage height for EPUB layout\n");
	fprintf(stderr, "\t-S -\tfont size for EPUB layout\n");
	fprintf(stderr, "\t-U -\tuser style sheet for EPUB layout\n");
	fprintf(stderr, "\t-X\tdisable document styles for EPUB layout\n");
	fprintf(stderr, "\t-J\tdisable javascript in PDF forms\n");
	fprintf(stderr, "\t-A -\tset anti-aliasing level (0-8,9,10)\n");
	fprintf(stderr, "\t-B -\tset black tint color (default: 303030)\n");
	fprintf(stderr, "\t-C -\tset white tint color (default: FFFFF0)\n");
	fprintf(stderr, "\t-Y -\tset the UI scaling factor\n");
	fprintf(stderr, "\t-R -\tenable reflow and set the text extraction options\n");
	fprintf(stderr, "\t\t\texample: -R dehyphenate,preserve-images\n");
	exit(1);
}

static int document_filter(const char *fname)
{
	return !!fz_recognize_document(ctx, fname);
}

static void do_open_document_dialog(void)
{
	if (ui_open_file(filename, "Select a document to open:"))
	{
		ui.dialog = NULL;
		if (filename[0] == 0)
			glutLeaveMainLoop();
		else
		{
			load_document();
			if (doc)
			{
				if (reflow_options)
					reflow_document();
				load_page();
				shrinkwrap();
				update_title();
			}
		}
	}
}

static void cleanup(void)
{
	save_history();
	save_accelerator();

	ui_finish();

	fz_drop_pixmap(ctx, page_contents);
	page_contents = NULL;
#ifndef NDEBUG
	if (fz_atoi(getenv("FZ_DEBUG_STORE")))
		fz_debug_store(ctx, fz_stdout(ctx));
#endif

	trace_action("quit(0);\n");

	fz_drop_output(ctx, trace_file);
	fz_drop_stext_page(ctx, page_text);
	fz_drop_separations(ctx, seps);
	fz_drop_link(ctx, links);
	fz_drop_page(ctx, fzpage);
	fz_drop_outline(ctx, outline);
	fz_drop_document(ctx, doc);
	fz_drop_context(ctx);
}

int reloadrequested = 0;

#ifndef _WIN32
static void signal_handler(int signal)
{
	if (signal == SIGHUP)
		reloadrequested = 1;
}
#endif

#ifdef _MSC_VER
int main_utf8(int argc, char **argv)
#else
int main(int argc, char **argv)
#endif
{
	const char *trace_file_name = NULL;
	float scale = 0;
	int c;

#ifndef _WIN32

	/* Never wait for termination of child processes. */
	struct sigaction arg = {
		.sa_handler=SIG_IGN,
		.sa_flags=SA_NOCLDWAIT
	};
	sigaction(SIGCHLD, &arg, NULL);

	signal(SIGHUP, signal_handler);
#endif

	glutInit(&argc, argv);

	while ((c = fz_getopt(argc, argv, "p:r:IW:H:S:U:XJA:B:C:T:Y:R:")) != -1)
	{
		switch (c)
		{
		default: usage(argv[0]); break;
		case 'p': password = fz_optarg; break;
		case 'r': currentzoom = fz_atof(fz_optarg); break;
		case 'I': currentinvert = !currentinvert; break;
		case 'W': layout_w = fz_atof(fz_optarg); break;
		case 'H': layout_h = fz_atof(fz_optarg); break;
		case 'S': layout_em = fz_atof(fz_optarg); break;
		case 'U': layout_css = fz_optarg; break;
		case 'X': layout_use_doc_css = 0; break;
		case 'J': enable_js = !enable_js; break;
		case 'A': currentaa = fz_atoi(fz_optarg); break;
		case 'C': currenttint = 1; tint_white = strtol(fz_optarg, NULL, 16); break;
		case 'B': currenttint = 1; tint_black = strtol(fz_optarg, NULL, 16); break;
		case 'R': reflow_options = fz_optarg; break;
		case 'T': trace_file_name = fz_optarg; break;
		case 'Y': scale = fz_atof(fz_optarg); break;
		}
	}

	screen_w = glutGet(GLUT_SCREEN_WIDTH) - SCREEN_FURNITURE_W;
	screen_h = glutGet(GLUT_SCREEN_HEIGHT) - SCREEN_FURNITURE_H;

	ui_init_dpi(scale);

	oldzoom = currentzoom = DEFRES * ui.scale;

	ctx = fz_new_context(NULL, NULL, FZ_STORE_DEFAULT);

#ifdef _WIN32
	/* stderr goes nowhere. Get us a debug stream we have a chance
	 * of seeing. */
	fz_set_stddbg(ctx, fz_stdods(ctx));
#endif

	console_init();

	fz_register_document_handlers(ctx);

	if (trace_file_name)
	{
		if (!strcmp(trace_file_name, "-"))
			trace_file = fz_stdout(ctx);
		else
			trace_file = fz_new_output_with_path(ctx, trace_file_name, 0);
		trace_action("var doc, page, annot, widget, widgetstr, hits, tmp;\n");
		trace_action("function RegressionError() {\n");
		trace_action("  var err = new Error(Array.prototype.join.call(arguments, ' '));\n");
		trace_action("	err.name = 'RegressionError';\n");
		trace_action("	return err;\n");
		trace_action("}\n");
	}

	if (layout_css)
	{
		fz_buffer *buf = fz_read_file(ctx, layout_css);
		fz_set_user_css(ctx, fz_string_from_buffer(ctx, buf));
		fz_drop_buffer(ctx, buf);
	}
	fz_set_use_document_css(ctx, layout_use_doc_css);

	if (fz_optind < argc)
	{
		fz_strlcpy(filename, argv[fz_optind++], sizeof filename);
		if (fz_optind < argc)
			anchor = argv[fz_optind++];
		if (fz_optind < argc)
			usage(argv[0]);

		fz_try(ctx)
		{
			page_tex.w = 600;
			page_tex.h = 700;
			load_document();
			if (doc)
			{
				if (reflow_options)
					reflow_document();
				load_page();
			}
		}
		fz_always(ctx)
		{
			float sx = 1, sy = 1;
			if (screen_w > 0 && page_tex.w > screen_w)
				sx = (float)screen_w / page_tex.w;
			if (screen_h > 0 && page_tex.h > screen_h)
				sy = (float)screen_h / page_tex.h;
			if (sy < sx)
				sx = sy;
			if (sx < 1)
			{
				fz_irect area;

				currentzoom *= sx;
				oldzoom = currentzoom;

				/* compute bounds here for initial window size */
				page_bounds = fz_bound_page(ctx, fzpage);
				transform_page();

				area = fz_irect_from_rect(draw_page_bounds);
				page_tex.w = area.x1 - area.x0;
				page_tex.h = area.y1 - area.y0;
			}

			ui_init(page_tex.w, page_tex.h, "MuPDF: Loading...");
			ui_input_init(&search_input, "");
		}
		fz_catch(ctx)
		{
			ui_show_error_dialog("%s", fz_caught_message(ctx));
		}

		fz_try(ctx)
		{
			if (doc)
				update_title();
		}
		fz_catch(ctx)
		{
			ui_show_error_dialog("%s", fz_caught_message(ctx));
		}
	}
	else
	{
#ifdef _WIN32
		win_install();
#endif
		ui_init(ui.gridsize * 26, ui.gridsize * 26, "MuPDF: Open document");
		ui_input_init(&search_input, "");
		ui_init_open_file(".", document_filter);
		ui.dialog = do_open_document_dialog;
	}

	annotate_w *= ui.lineheight;
	outline_w *= ui.lineheight;
	console_h *= ui.lineheight;

	glutMainLoop();

	cleanup();

	return 0;
}

#ifdef _MSC_VER
int WINAPI WinMain(HINSTANCE hInstance, HINSTANCE hPrevInstance, LPSTR lpCmdLine, int nShowCmd)
{
	int argc;
	LPWSTR *wargv = CommandLineToArgvW(GetCommandLineW(), &argc);
	char **argv = fz_argv_from_wargv(argc, wargv);
	int ret = main_utf8(argc, argv);
	fz_free_argv(argc, argv);
	return ret;
}
#endif







mupdf-1.21.1-source/platform/gl/gl-ui.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "gl-app.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

#ifndef FREEGLUT
/* freeglut extension no-ops */
void glutExit(void) {}
void glutMouseWheelFunc(void *fn) {}
void glutInitErrorFunc(void *fn) {}
void glutInitWarningFunc(void *fn) {}
#define glutSetOption(X,Y)
#endif

enum
{
	/* Default UI sizes */
	DEFAULT_UI_FONTSIZE = 15,
	DEFAULT_UI_BASELINE = 14,
	DEFAULT_UI_LINEHEIGHT = 18,
	DEFAULT_UI_GRIDSIZE = DEFAULT_UI_LINEHEIGHT + 6,
};

struct ui ui;

#if defined(FREEGLUT) && (GLUT_API_VERSION >= 6)

void ui_set_clipboard(const char *buf)
{
	glutSetClipboard(GLUT_PRIMARY, buf);
	glutSetClipboard(GLUT_CLIPBOARD, buf);
}

const char *ui_get_clipboard(void)
{
	return glutGetClipboard(GLUT_CLIPBOARD);
}

#else

static char *clipboard_buffer = NULL;

void ui_set_clipboard(const char *buf)
{
	fz_free(ctx, clipboard_buffer);
	clipboard_buffer = fz_strdup(ctx, buf);
}

const char *ui_get_clipboard(void)
{
	return clipboard_buffer;
}

#endif

static const char *ogl_error_string(GLenum code)
{
#define CASE(E) case E: return #E; break
	switch (code)
	{
	/* glGetError */
	CASE(GL_NO_ERROR);
	CASE(GL_INVALID_ENUM);
	CASE(GL_INVALID_VALUE);
	CASE(GL_INVALID_OPERATION);
	CASE(GL_OUT_OF_MEMORY);
	CASE(GL_STACK_UNDERFLOW);
	CASE(GL_STACK_OVERFLOW);
	default: return "(unknown)";
	}
#undef CASE
}

static int has_ARB_texture_non_power_of_two = 1;
static GLint max_texture_size = 8192;

void ui_init_draw(void)
{
}

static unsigned int next_power_of_two(unsigned int n)
{
	--n;
	n |= n >> 1;
	n |= n >> 2;
	n |= n >> 4;
	n |= n >> 8;
	n |= n >> 16;
	return ++n;
}

void ui_texture_from_pixmap(struct texture *tex, fz_pixmap *pix)
{
	if (!tex->id)
		glGenTextures(1, &tex->id);
	glBindTexture(GL_TEXTURE_2D, tex->id);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

	tex->x = pix->x;
	tex->y = pix->y;
	tex->w = pix->w;
	tex->h = pix->h;

	if (has_ARB_texture_non_power_of_two)
	{
		if (tex->w > max_texture_size || tex->h > max_texture_size)
			fz_warn(ctx, "texture size (%d x %d) exceeds implementation limit (%d)", tex->w, tex->h, max_texture_size);
		glPixelStorei(GL_UNPACK_ALIGNMENT, 1);
		glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, tex->w, tex->h, 0, pix->n == 4 ? GL_RGBA : GL_RGB, GL_UNSIGNED_BYTE, pix->samples);
		tex->s = 1;
		tex->t = 1;
	}
	else
	{
		int w2 = next_power_of_two(tex->w);
		int h2 = next_power_of_two(tex->h);
		if (w2 > max_texture_size || h2 > max_texture_size)
			fz_warn(ctx, "texture size (%d x %d) exceeds implementation limit (%d)", w2, h2, max_texture_size);
		glPixelStorei(GL_UNPACK_ALIGNMENT, 1);
		glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, w2, h2, 0, GL_RGBA, GL_UNSIGNED_BYTE, NULL);
		glTexSubImage2D(GL_TEXTURE_2D, 0, 0, 0, tex->w, tex->h, pix->n == 4 ? GL_RGBA : GL_RGB, GL_UNSIGNED_BYTE, pix->samples);
		tex->s = (float) tex->w / w2;
		tex->t = (float) tex->h / h2;
	}
}

void ui_draw_image(struct texture *tex, float x, float y)
{
	glBlendFunc(GL_ONE, GL_ONE_MINUS_SRC_ALPHA);
	glEnable(GL_BLEND);
	glBindTexture(GL_TEXTURE_2D, tex->id);
	glEnable(GL_TEXTURE_2D);
	glBegin(GL_TRIANGLE_STRIP);
	{
		glColor4f(1, 1, 1, 1);
		glTexCoord2f(0, tex->t);
		glVertex2f(x + tex->x, y + tex->y + tex->h);
		glTexCoord2f(0, 0);
		glVertex2f(x + tex->x, y + tex->y);
		glTexCoord2f(tex->s, tex->t);
		glVertex2f(x + tex->x + tex->w, y + tex->y + tex->h);
		glTexCoord2f(tex->s, 0);
		glVertex2f(x + tex->x + tex->w, y + tex->y);
	}
	glEnd();
	glDisable(GL_TEXTURE_2D);
	glDisable(GL_BLEND);
}

void glColorHex(unsigned int hex)
{
	float r = ((hex>>16)&0xff) / 255.0f;
	float g = ((hex>>8)&0xff) / 255.0f;
	float b = ((hex)&0xff) / 255.0f;
	glColor3f(r, g, b);
}

void ui_draw_bevel_imp(fz_irect area, unsigned ot, unsigned it, unsigned ib, unsigned ob)
{
	glColorHex(ot);
	glRectf(area.x0, area.y0, area.x1-1, area.y0+1);
	glRectf(area.x0, area.y0+1, area.x0+1, area.y1-1);
	glColorHex(ob);
	glRectf(area.x1-1, area.y0, area.x1, area.y1);
	glRectf(area.x0, area.y1-1, area.x1-1, area.y1);
	glColorHex(it);
	glRectf(area.x0+1, area.y0+1, area.x1-2, area.y0+2);
	glRectf(area.x0+1, area.y0+2, area.x0+2, area.y1-2);
	glColorHex(ib);
	glRectf(area.x1-2, area.y0+1, area.x1-1, area.y1-1);
	glRectf(area.x0+1, area.y1-2, area.x1-2, area.y1-1);
}

void ui_draw_bevel(fz_irect area, int depressed)
{
	if (depressed)
		ui_draw_bevel_imp(area, UI_COLOR_BEVEL_2, UI_COLOR_BEVEL_1, UI_COLOR_BEVEL_3, UI_COLOR_BEVEL_4);
	else
		ui_draw_bevel_imp(area, UI_COLOR_BEVEL_4, UI_COLOR_BEVEL_3, UI_COLOR_BEVEL_2, UI_COLOR_BEVEL_1);
}

void ui_draw_ibevel(fz_irect area, int depressed)
{
	if (depressed)
		ui_draw_bevel_imp(area, UI_COLOR_BEVEL_2, UI_COLOR_BEVEL_1, UI_COLOR_BEVEL_3, UI_COLOR_BEVEL_4);
	else
		ui_draw_bevel_imp(area, UI_COLOR_BEVEL_3, UI_COLOR_BEVEL_4, UI_COLOR_BEVEL_2, UI_COLOR_BEVEL_1);
}

void ui_draw_bevel_rect(fz_irect area, unsigned int fill, int depressed)
{
	ui_draw_bevel(area, depressed);
	glColorHex(fill);
	glRectf(area.x0+2, area.y0+2, area.x1-2, area.y1-2);
}

void ui_draw_ibevel_rect(fz_irect area, unsigned int fill, int depressed)
{
	ui_draw_ibevel(area, depressed);
	glColorHex(fill);
	glRectf(area.x0+2, area.y0+2, area.x1-2, area.y1-2);
}

#if defined(FREEGLUT) && (GLUT_API_VERSION >= 6)
static void on_keyboard(int key, int x, int y)
#else
static void on_keyboard(unsigned char key, int x, int y)
#endif
{
#ifdef __APPLE__
	/* Apple's GLUT has swapped DELETE and BACKSPACE */
	if (key == 8)
		key = 127;
	else if (key == 127)
		key = 8;
#endif
	ui.x = x;
	ui.y = y;
	ui.key = key;
	ui.mod = glutGetModifiers();
	ui.plain = !(ui.mod & ~GLUT_ACTIVE_SHIFT);
	run_main_loop();
	ui.key = ui.plain = 0;
	ui_invalidate(); // TODO: leave this to caller
}

static void on_special(int key, int x, int y)
{
	ui.x = x;
	ui.y = y;
	ui.key = 0;

	switch (key)
	{
	case GLUT_KEY_INSERT: ui.key = KEY_INSERT; break;
#ifdef GLUT_KEY_DELETE
	case GLUT_KEY_DELETE: ui.key = KEY_DELETE; break;
#endif
	case GLUT_KEY_RIGHT: ui.key = KEY_RIGHT; break;
	case GLUT_KEY_LEFT: ui.key = KEY_LEFT; break;
	case GLUT_KEY_DOWN: ui.key = KEY_DOWN; break;
	case GLUT_KEY_UP: ui.key = KEY_UP; break;
	case GLUT_KEY_PAGE_UP: ui.key = KEY_PAGE_UP; break;
	case GLUT_KEY_PAGE_DOWN: ui.key = KEY_PAGE_DOWN; break;
	case GLUT_KEY_HOME: ui.key = KEY_HOME; break;
	case GLUT_KEY_END: ui.key = KEY_END; break;
	case GLUT_KEY_F1: ui.key = KEY_F1; break;
	case GLUT_KEY_F2: ui.key = KEY_F2; break;
	case GLUT_KEY_F3: ui.key = KEY_F3; break;
	case GLUT_KEY_F4: ui.key = KEY_F4; break;
	case GLUT_KEY_F5: ui.key = KEY_F5; break;
	case GLUT_KEY_F6: ui.key = KEY_F6; break;
	case GLUT_KEY_F7: ui.key = KEY_F7; break;
	case GLUT_KEY_F8: ui.key = KEY_F8; break;
	case GLUT_KEY_F9: ui.key = KEY_F9; break;
	case GLUT_KEY_F10: ui.key = KEY_F10; break;
	case GLUT_KEY_F11: ui.key = KEY_F11; break;
	case GLUT_KEY_F12: ui.key = KEY_F12; break;
	}

	if (ui.key)
	{
		ui.mod = glutGetModifiers();
		ui.plain = !(ui.mod & ~GLUT_ACTIVE_SHIFT);
		run_main_loop();
		ui.key = ui.plain = 0;
		ui_invalidate(); // TODO: leave this to caller
	}
}

static void on_wheel(int wheel, int direction, int x, int y)
{
	ui.scroll_x = wheel == 1 ? direction : 0;
	ui.scroll_y = wheel == 0 ? direction : 0;
	ui.mod = glutGetModifiers();
	run_main_loop();
	ui_invalidate(); // TODO: leave this to caller
	ui.scroll_x = ui.scroll_y = 0;
}

static void on_mouse(int button, int action, int x, int y)
{
	ui.x = x;
	ui.y = y;
	if (action == GLUT_DOWN)
	{
		switch (button)
		{
		case GLUT_LEFT_BUTTON:
			ui.down_x = x;
			ui.down_y = y;
			ui.down = 1;
			break;
		case GLUT_MIDDLE_BUTTON:
			ui.middle_x = x;
			ui.middle_y = y;
			ui.middle = 1;
			break;
		case GLUT_RIGHT_BUTTON:
			ui.right_x = x;
			ui.right_y = y;
			ui.right = 1;
			break;
		case 3: on_wheel(0, 1, x, y); break;
		case 4: on_wheel(0, -1, x, y); break;
		case 5: on_wheel(1, 1, x, y); break;
		case 6: on_wheel(1, -1, x, y); break;
		}
	}
	else if (action == GLUT_UP)
	{
		switch (button)
		{
		case GLUT_LEFT_BUTTON: ui.down = 0; break;
		case GLUT_MIDDLE_BUTTON: ui.middle = 0; break;
		case GLUT_RIGHT_BUTTON: ui.right = 0; break;
		}
	}
	ui.mod = glutGetModifiers();
	run_main_loop();
	ui_invalidate(); // TODO: leave this to caller
}

static void on_motion(int x, int y)
{
	ui.x = x;
	ui.y = y;
	ui_invalidate();
}

static void on_passive_motion(int x, int y)
{
	ui.x = x;
	ui.y = y;
	ui_invalidate();
}

static void on_reshape(int w, int h)
{
	ui.window_w = w;
	ui.window_h = h;
}

static void on_display(void)
{
	run_main_loop();
}

static void on_error(const char *fmt, va_list ap)
{
#ifdef _WIN32
	char buf[1000];
	fz_vsnprintf(buf, sizeof buf, fmt, ap);
	MessageBoxA(NULL, buf, "MuPDF GLUT Error", MB_ICONERROR);
#else
	fprintf(stderr, "GLUT error: ");
	vfprintf(stderr, fmt, ap);
	fprintf(stderr, "\n");
#endif
}

static void on_warning(const char *fmt, va_list ap)
{
	fprintf(stderr, "GLUT warning: ");
	vfprintf(stderr, fmt, ap);
	fprintf(stderr, "\n");
}

static void on_timer(int timer_id)
{
	if (reloadrequested)
	{
		reload();
		ui_invalidate();
		reloadrequested = 0;
	}
	glutTimerFunc(500, on_timer, 0);
}

void ui_init_dpi(float override_scale)
{
	ui.scale = 1;

	if (override_scale)
	{
		ui.scale = override_scale;
	}
	else
	{
		int wmm = glutGet(GLUT_SCREEN_WIDTH_MM);
		int wpx = glutGet(GLUT_SCREEN_WIDTH);
		int hmm = glutGet(GLUT_SCREEN_HEIGHT_MM);
		int hpx = glutGet(GLUT_SCREEN_HEIGHT);
		if (wmm > 0 && hmm > 0)
		{
			float ppi = ((wpx * 254) / wmm + (hpx * 254) / hmm) / 20;
			if (ppi >= 288) ui.scale = 3;
			else if (ppi >= 192) ui.scale = 2;
			else if (ppi >= 144) ui.scale = 1.5f;
		}
	}

	ui.fontsize = DEFAULT_UI_FONTSIZE * ui.scale;
	ui.baseline = DEFAULT_UI_BASELINE * ui.scale;
	ui.lineheight = DEFAULT_UI_LINEHEIGHT * ui.scale;
	ui.gridsize = DEFAULT_UI_GRIDSIZE * ui.scale;
	ui.padsize = 2 * ui.scale;
}

void ui_init(int w, int h, const char *title)
{
#ifdef FREEGLUT
	glutSetOption(GLUT_ACTION_ON_WINDOW_CLOSE, GLUT_ACTION_GLUTMAINLOOP_RETURNS);
#endif

	glutInitErrorFunc(on_error);
	glutInitWarningFunc(on_warning);
	glutInitDisplayMode(GLUT_RGBA | GLUT_DOUBLE);
	glutInitWindowSize(w, h);
	glutCreateWindow(title);

	glutTimerFunc(500, on_timer, 0);
	glutReshapeFunc(on_reshape);
	glutDisplayFunc(on_display);
#if defined(FREEGLUT) && (GLUT_API_VERSION >= 6)
	glutKeyboardExtFunc(on_keyboard);
#else
	fz_warn(ctx, "This version of MuPDF has been built WITHOUT clipboard or unicode input support!");
	fz_warn(ctx, "Please file a complaint with your friendly local distribution manager.");
	glutKeyboardFunc(on_keyboard);
#endif
	glutSpecialFunc(on_special);
	glutMouseFunc(on_mouse);
	glutMotionFunc(on_motion);
	glutPassiveMotionFunc(on_passive_motion);
	glutMouseWheelFunc(on_wheel);

	has_ARB_texture_non_power_of_two = glutExtensionSupported("GL_ARB_texture_non_power_of_two");
	if (!has_ARB_texture_non_power_of_two)
		fz_warn(ctx, "OpenGL implementation does not support non-power of two texture sizes");

	glGetIntegerv(GL_MAX_TEXTURE_SIZE, &max_texture_size);

	ui_init_fonts();

	ui.overlay_list = glGenLists(1);
}

void ui_finish(void)
{
	pdf_drop_annot(ctx, ui.selected_annot);
	glDeleteLists(ui.overlay_list, 1);
	ui_finish_fonts();
	glutExit();
}

void ui_invalidate(void)
{
	glutPostRedisplay();
}

void ui_begin(void)
{
	ui.hot = NULL;

	ui.cavity = ui.cavity_stack;
	ui.cavity->x0 = 0;
	ui.cavity->y0 = 0;
	ui.cavity->x1 = ui.window_w;
	ui.cavity->y1 = ui.window_h;

	ui.layout = ui.layout_stack;
	ui.layout->side = ALL;
	ui.layout->fill = BOTH;
	ui.layout->anchor = NW;
	ui.layout->padx = 0;
	ui.layout->pady = 0;

	ui.cursor = GLUT_CURSOR_INHERIT;

	ui.overlay = 0;

	glViewport(0, 0, ui.window_w, ui.window_h);
	glClear(GL_COLOR_BUFFER_BIT);

	glMatrixMode(GL_PROJECTION);
	glLoadIdentity();
	glOrtho(0, ui.window_w, ui.window_h, 0, -1, 1);

	glMatrixMode(GL_MODELVIEW);
	glLoadIdentity();
}

void ui_end(void)
{
	int code;

	if (ui.overlay)
		glCallList(ui.overlay_list);

	if (ui.cursor != ui.last_cursor)
	{
		glutSetCursor(ui.cursor);
		ui.last_cursor = ui.cursor;
	}

	code = glGetError();
	if (code != GL_NO_ERROR)
		fz_warn(ctx, "glGetError: %s", ogl_error_string(code));

	if (!ui.active && (ui.down || ui.middle || ui.right))
		ui.active = "dummy";

	if ((ui.grab_down && !ui.down) || (ui.grab_middle && !ui.middle) || (ui.grab_right && !ui.right))
	{
		ui.grab_down = ui.grab_middle = ui.grab_right = 0;
		ui.active = NULL;
	}

	if (ui.active)
	{
		if (ui.active != ui.focus)
			ui.focus = NULL;
		if (!ui.grab_down && !ui.grab_middle && !ui.grab_right)
		{
			ui.grab_down = ui.down;
			ui.grab_middle = ui.middle;
			ui.grab_right = ui.right;
		}
	}

	glutSwapBuffers();
}

/* Widgets */

int ui_mouse_inside(fz_irect area)
{
	if (ui.x >= area.x0 && ui.x < area.x1 && ui.y >= area.y0 && ui.y < area.y1)
		return 1;
	return 0;
}

fz_irect ui_pack_layout(int slave_w, int slave_h, enum side side, enum fill fill, enum anchor anchor, int padx, int pady)
{
	fz_irect parcel, slave;
	int parcel_w, parcel_h;
	int anchor_x, anchor_y;

	switch (side)
	{
	default:
	case ALL:
		parcel.x0 = ui.cavity->x0 + padx;
		parcel.x1 = ui.cavity->x1 - padx;
		parcel.y0 = ui.cavity->y0 + pady;
		parcel.y1 = ui.cavity->y1 - pady;
		ui.cavity->x0 = ui.cavity->x1;
		ui.cavity->y0 = ui.cavity->y1;
		break;
	case T:
		parcel.x0 = ui.cavity->x0 + padx;
		parcel.x1 = ui.cavity->x1 - padx;
		parcel.y0 = ui.cavity->y0 + pady;
		parcel.y1 = ui.cavity->y0 + pady + slave_h;
		ui.cavity->y0 = parcel.y1 + pady;
		break;
	case B:
		parcel.x0 = ui.cavity->x0 + padx;
		parcel.x1 = ui.cavity->x1 - padx;
		parcel.y0 = ui.cavity->y1 - pady - slave_h;
		parcel.y1 = ui.cavity->y1 - pady;
		ui.cavity->y1 = parcel.y0 - pady;
		break;
	case L:
		parcel.x0 = ui.cavity->x0 + padx;
		parcel.x1 = ui.cavity->x0 + padx + slave_w;
		parcel.y0 = ui.cavity->y0 + pady;
		parcel.y1 = ui.cavity->y1 - pady;
		ui.cavity->x0 = parcel.x1 + padx;
		break;
	case R:
		parcel.x0 = ui.cavity->x1 - padx - slave_w;
		parcel.x1 = ui.cavity->x1 - padx;
		parcel.y0 = ui.cavity->y0 + pady;
		parcel.y1 = ui.cavity->y1 - pady;
		ui.cavity->x1 = parcel.x0 - padx;
		break;
	}

	parcel_w = parcel.x1 - parcel.x0;
	parcel_h = parcel.y1 - parcel.y0;

	if (fill & X)
		slave_w = parcel_w;
	if (fill & Y)
		slave_h = parcel_h;

	anchor_x = parcel_w - slave_w;
	anchor_y = parcel_h - slave_h;

	switch (anchor)
	{
	default:
	case CENTER:
		slave.x0 = parcel.x0 + anchor_x / 2;
		slave.y0 = parcel.y0 + anchor_y / 2;
		break;
	case N:
		slave.x0 = parcel.x0 + anchor_x / 2;
		slave.y0 = parcel.y0;
		break;
	case NE:
		slave.x0 = parcel.x0 + anchor_x;
		slave.y0 = parcel.y0;
		break;
	case E:
		slave.x0 = parcel.x0 + anchor_x;
		slave.y0 = parcel.y0 + anchor_y / 2;
		break;
	case SE:
		slave.x0 = parcel.x0 + anchor_x;
		slave.y0 = parcel.y0 + anchor_y;
		break;
	case S:
		slave.x0 = parcel.x0 + anchor_x / 2;
		slave.y0 = parcel.y0 + anchor_y;
		break;
	case SW:
		slave.x0 = parcel.x0;
		slave.y0 = parcel.y0 + anchor_y;
		break;
	case W:
		slave.x0 = parcel.x0;
		slave.y0 = parcel.y0 + anchor_y / 2;
		break;
	case NW:
		slave.x0 = parcel.x0;
		slave.y0 = parcel.y0;
		break;
	}

	slave.x1 = slave.x0 + slave_w;
	slave.y1 = slave.y0 + slave_h;

	return slave;
}

fz_irect ui_pack(int slave_w, int slave_h)
{
	return ui_pack_layout(slave_w, slave_h, ui.layout->side, ui.layout->fill, ui.layout->anchor, ui.layout->padx, ui.layout->pady);
}

int ui_available_width(void)
{
	return ui.cavity->x1 - ui.cavity->x0 - ui.layout->padx * 2;
}

int ui_available_height(void)
{
	return ui.cavity->y1 - ui.cavity->y0 - ui.layout->pady * 2;
}

void ui_pack_push(fz_irect cavity)
{
	*(++ui.cavity) = cavity;
	++ui.layout;
	ui.layout->side = ALL;
	ui.layout->fill = BOTH;
	ui.layout->anchor = NW;
	ui.layout->padx = 0;
	ui.layout->pady = 0;
}

void ui_pack_pop(void)
{
	--ui.cavity;
	--ui.layout;
}

void ui_layout(enum side side, enum fill fill, enum anchor anchor, int padx, int pady)
{
	ui.layout->side = side;
	ui.layout->fill = fill;
	ui.layout->anchor = anchor;
	ui.layout->padx = padx;
	ui.layout->pady = pady;
}

void ui_panel_begin(int w, int h, int padx, int pady, int opaque)
{
	fz_irect area = ui_pack(w, h);
	if (opaque)
	{
		glColorHex(UI_COLOR_PANEL);
		glRectf(area.x0, area.y0, area.x1, area.y1);
	}
	area.x0 += padx; area.y0 += pady;
	area.x1 -= padx; area.y1 -= pady;
	ui_pack_push(area);
}

void ui_panel_end(void)
{
	ui_pack_pop();
}

void ui_dialog_begin(int w, int h)
{
	fz_irect area;
	int x, y;
	w += 24 + 4;
	h += 24 + 4;
	if (w > ui.window_w) w = ui.window_w - 20;
	if (h > ui.window_h) h = ui.window_h - 20;
	x = (ui.window_w-w)/2;
	y = (ui.window_h-h)/3;
	area = fz_make_irect(x, y, x+w, y+h);
	ui_draw_bevel_rect(area, UI_COLOR_PANEL, 0);
	area = fz_expand_irect(area, -14);
	ui_pack_push(area);
}

void ui_dialog_end(void)
{
	ui_pack_pop();
}

void ui_spacer(void)
{
	ui_pack(ui.lineheight / 2, ui.lineheight / 2);
}

void ui_label(const char *fmt, ...)
{
	char buf[512];
	struct line lines[20];
	int avail, used, n;
	fz_irect area;
	va_list ap;

	va_start(ap, fmt);
	fz_vsnprintf(buf, sizeof buf, fmt, ap);
	va_end(ap);

	avail = ui_available_width();
	n = ui_break_lines(buf, lines, nelem(lines), avail, &used);
	area = ui_pack(used, n * ui.lineheight);
	glColorHex(UI_COLOR_TEXT_FG);
	ui_draw_lines(area.x0, area.y0, lines, n);
}

int ui_button(const char *label)
{
	return ui_button_aux(label, 0);
}

int ui_button_aux(const char *label, int flags)
{
	int width = ui_measure_string(label);
	fz_irect area = ui_pack(width + 20, ui.gridsize);
	int text_x = area.x0 + ((area.x1 - area.x0) - width) / 2;
	int pressed = 0;
	int disabled = (flags & 1);

	if (!disabled)
	{
		if (ui_mouse_inside(area))
		{
			ui.hot = label;
			if (!ui.active && ui.down)
				ui.active = label;
		}

		pressed = (ui.hot == label && ui.active == label && ui.down);
	}
	ui_draw_bevel_rect(area, UI_COLOR_BUTTON, pressed);
	glColorHex(disabled ? UI_COLOR_TEXT_GRAY : UI_COLOR_TEXT_FG);
	ui_draw_string(text_x + pressed, area.y0+3 + pressed, label);

	return !disabled && ui.hot == label && ui.active == label && !ui.down;
}

int ui_checkbox(const char *label, int *value)
{
	return ui_checkbox_aux(label, value, 0);
}

int ui_checkbox_aux(const char *label, int *value, int flags)
{
	int width = ui_measure_string(label);
	fz_irect area = ui_pack(13 + 4 + width, ui.lineheight);
	fz_irect mark = { area.x0, area.y0 + ui.baseline-12, area.x0 + 13, area.y0 + ui.baseline+1 };
	int pressed = 0;
	int disabled = (flags & 1);

	glColorHex(disabled ? UI_COLOR_TEXT_GRAY : UI_COLOR_TEXT_FG);
	ui_draw_string(mark.x1 + 4, area.y0, label);

	if (!disabled)
	{
		if (ui_mouse_inside(area))
		{
			ui.hot = label;
			if (!ui.active && ui.down)
				ui.active = label;
		}

		if (ui.hot == label && ui.active == label && !ui.down)
			*value = !*value;

		pressed = (ui.hot == label && ui.active == label && ui.down);
	}
	ui_draw_bevel_rect(mark, (disabled || pressed) ? UI_COLOR_PANEL : UI_COLOR_TEXT_BG, 1);
	if (*value)
	{
		float ax = mark.x0+2 + 1, ay = mark.y0+2 + 3;
		float bx = mark.x0+2 + 4, by = mark.y0+2 + 5;
		float cx = mark.x0+2 + 8, cy = mark.y0+2 + 1;
		glColorHex(disabled ? UI_COLOR_TEXT_GRAY : UI_COLOR_TEXT_FG);
		glBegin(GL_TRIANGLE_STRIP);
		glVertex2f(ax, ay); glVertex2f(ax, ay+3);
		glVertex2f(bx, by); glVertex2f(bx, by+3);
		glVertex2f(cx, cy); glVertex2f(cx, cy+3);
		glEnd();
	}

	return !disabled && ui.hot == label && ui.active == label && !ui.down;
}

int ui_slider(int *value, int min, int max, int width)
{
	static int start_value = 0;
	fz_irect area = ui_pack(width, ui.lineheight);
	int m = 6;
	int w = area.x1 - area.x0 - m * 2;
	int h = area.y1 - area.y0;
	fz_irect gutter = { area.x0, area.y0+h/2-2, area.x1, area.y0+h/2+2 };
	fz_irect thumb;
	int x;

	if (ui_mouse_inside(area))
	{
		ui.hot = value;
		if (!ui.active && ui.down)
		{
			ui.active = value;
			start_value = *value;
		}
	}

	if (ui.active == value)
	{
		if (ui.y < area.y0 || ui.y > area.y1)
			*value = start_value;
		else
		{
			float v = (float)(ui.x - (area.x0+m)) / w;
			*value = fz_clamp(min + v * (max - min), min, max);
		}
	}

	x = ((*value - min) * w) / (max - min);
	thumb = fz_make_irect(area.x0+m + x-m, area.y0, area.x0+m + x+m, area.y1);

	ui_draw_bevel(gutter, 1);
	ui_draw_bevel_rect(thumb, UI_COLOR_BUTTON, 0);

	return *value != start_value && ui.active == value && !ui.down;
}

void ui_splitter(int *start, int *v, int min, int max, enum side side)
{
	fz_irect area;

	if (side == L || side == R)
		area = ui_pack(4, 0);
	else if (side == T || side == B)
		area = ui_pack(0, 4);

	if (ui_mouse_inside(area))
	{
		ui.hot = v;
		if (!ui.active && ui.down)
		{
			ui.active = v;
			*start = *v;
		}
	}

	if (ui.active == v)
	{
		// how we slide the splitter coords depends on the packing direction
		switch (ui.layout->side)
		{
		default:
		case L: *v = fz_clampi(*start + (ui.x - ui.down_x), min, max); break;
		case R: *v = fz_clampi(*start + (ui.down_x - ui.x), min, max); break;
		case B: *v = fz_clampi(*start + (ui.down_y - ui.y), min, max); break;
		case T: *v = fz_clampi(*start + (ui.y - ui.down_y), min, max); break;
		}
	}

	if (ui.hot == v || ui.active == v)
	{
		if (side == L || side == R)
			ui.cursor = GLUT_CURSOR_LEFT_RIGHT;
		else if (side == T || side == B)
			ui.cursor = GLUT_CURSOR_UP_DOWN;
	}

	if (side == R)
	{
		glColorHex(UI_COLOR_PANEL);
		glRectf(area.x0+0, area.y0, area.x0+2, area.y1);
		glColorHex(UI_COLOR_BEVEL_2);
		glRectf(area.x0+2, area.y0, area.x0+3, area.y1);
		glColorHex(UI_COLOR_BEVEL_1);
		glRectf(area.x0+3, area.y0, area.x0+4, area.y1);
	}
	else if (side == L)
	{
		glColorHex(UI_COLOR_BEVEL_4);
		glRectf(area.x0+0, area.y0, area.x0+1, area.y1);
		glColorHex(UI_COLOR_BEVEL_3);
		glRectf(area.x0+1, area.y0, area.x0+3, area.y1);
		glColorHex(UI_COLOR_PANEL);
		glRectf(area.x0+2, area.y0, area.x0+4, area.y1);
	}
	else if (side == T)
	{
		glColorHex(UI_COLOR_BEVEL_4);
		glRectf(area.x0, area.y0+0, area.x1, area.y0+1);
		glColorHex(UI_COLOR_BEVEL_3);
		glRectf(area.x0, area.y0+1, area.x1, area.y0+2);
		glColorHex(UI_COLOR_PANEL);
		glRectf(area.x0, area.y0+2, area.x1, area.y0+4);
	}
	else if (side == B)
	{
		glColorHex(UI_COLOR_PANEL);
		glRectf(area.x0, area.y0+0, area.x1, area.y0+2);
		glColorHex(UI_COLOR_BEVEL_2);
		glRectf(area.x0, area.y0+2, area.x1, area.y0+3);
		glColorHex(UI_COLOR_BEVEL_1);
		glRectf(area.x0, area.y0+3, area.x1, area.y0+4);
	}
}

void ui_scrollbar(int x0, int y0, int x1, int y1, int *value, int page_size, int max, int *sticky)
{
	static float start_top = 0; /* we can only drag in one scrollbar at a time, so static is safe */
	float top;

	int total_h = y1 - y0;
	int thumb_h = fz_maxi(x1 - x0, total_h * page_size / max);
	int avail_h = total_h - thumb_h;

	max -= page_size;

	if (max <= 0)
	{
		*value = 0;
		glColorHex(UI_COLOR_SCROLLBAR);
		glRectf(x0, y0, x1, y1);
		return;
	}

	if (sticky)
	{
		if (*sticky <= -1)
			*value = 0;
		else if (*sticky >= 1)
			*value = max;
	}

	top = (float) *value * avail_h / max;

	if (ui.down && !ui.active)
	{
		if (ui.x >= x0 && ui.x < x1 && ui.y >= y0 && ui.y < y1)
		{
			if (ui.y < y0 + top)
			{
				ui.active = "pgup";
				*value -= page_size;
			}
			else if (ui.y >= y0 + top + thumb_h)
			{
				ui.active = "pgdn";
				*value += page_size;
			}
			else
			{
				ui.hot = value;
				ui.active = value;
				start_top = top;
			}
		}
	}

	if (ui.active == value)
	{
		*value = (start_top + ui.y - ui.down_y) * max / avail_h;
	}

	if (*value < 0)
		*value = 0;
	else if (*value > max)
		*value = max;

	if (sticky)
	{
		if (*sticky == 0 && *value == 0)
			*sticky = -1;
		else if (*sticky == 0 && *value == max)
			*sticky = 1;
		else if (*sticky <= -1 && *value != 0)
			*sticky = 0;
		else if (*sticky >= 1 && *value != max)
			*sticky = 0;
	}

	top = (float) *value * avail_h / max;

	glColorHex(UI_COLOR_SCROLLBAR);
	glRectf(x0, y0, x1, y1);
	ui_draw_ibevel_rect(fz_make_irect(x0, y0+top, x1, y0+top+thumb_h), UI_COLOR_BUTTON, 0);
}

void ui_tree_begin(struct list *list, int count, int req_w, int req_h, int is_tree)
{
	static int start_scroll_y = 0; /* we can only drag in one list at a time, so static is safe */

	fz_irect outer_area = ui_pack(req_w, req_h);
	fz_irect area = { outer_area.x0+2, outer_area.y0+2, outer_area.x1-2, outer_area.y1-2 };

	int max_scroll_y = count * ui.lineheight - (area.y1-area.y0);

	if (max_scroll_y > 0)
		area.x1 -= 16;

	if (ui_mouse_inside(area))
	{
		ui.hot = list;
		if (!ui.active && ui.middle)
		{
			ui.active = list;
			start_scroll_y = list->scroll_y;
		}
	}

	/* middle button dragging */
	if (ui.active == list)
		list->scroll_y = start_scroll_y + (ui.middle_y - ui.y) * 5;

	/* scroll wheel events */
	if (ui.hot == list)
		list->scroll_y -= ui.scroll_y * ui.lineheight * 3;

	/* keyboard keys */
	if (ui.hot == list && ui.key == KEY_HOME)
		list->scroll_y = 0;
	if (ui.hot == list && ui.key == KEY_END)
		list->scroll_y = max_scroll_y;
	if (ui.hot == list && ui.key == KEY_PAGE_UP)
		list->scroll_y -= ((area.y1 - area.y0) / ui.lineheight) * ui.lineheight;
	if (ui.hot == list && ui.key == KEY_PAGE_DOWN)
		list->scroll_y += ((area.y1 - area.y0) / ui.lineheight) * ui.lineheight;

	/* clamp scrolling to client area */
	if (list->scroll_y >= max_scroll_y)
		list->scroll_y = max_scroll_y;
	if (list->scroll_y < 0)
		list->scroll_y = 0;

	ui_draw_bevel_rect(outer_area, UI_COLOR_TEXT_BG, 1);
	if (max_scroll_y > 0)
	{
		ui_scrollbar(area.x1, area.y0, area.x1+16, area.y1,
				&list->scroll_y, area.y1-area.y0, count * ui.lineheight, NULL);
	}

	list->is_tree = is_tree;
	list->area = area;
	list->item_y = area.y0 - list->scroll_y;

	glScissor(list->area.x0, ui.window_h-list->area.y1, list->area.x1-list->area.x0, list->area.y1-list->area.y0);
	glEnable(GL_SCISSOR_TEST);
}

int ui_tree_item(struct list *list, const void *id, const char *label, int selected, int depth, int is_branch, int *is_open)
{
	fz_irect area = { list->area.x0, list->item_y, list->area.x1, list->item_y + ui.lineheight };
	int x_handle, x_item;

	x_item = ui.lineheight / 4;
	x_item += depth * ui.lineheight;
	x_handle = x_item;
	if (list->is_tree)
		x_item += ui_measure_character(0x25BC) + ui.lineheight / 4;

	/* only process visible items */
	if (area.y1 >= list->area.y0 && area.y0 <= list->area.y1)
	{
		if (ui_mouse_inside(list->area) && ui_mouse_inside(area))
		{
			if (list->is_tree && ui.x < area.x0 + x_item)
			{
				ui.hot = is_open;
			}
			else
				ui.hot = id;
			if (!ui.active && ui.down)
			{
				if (list->is_tree && ui.hot == is_open)
					*is_open = !*is_open;
				ui.active = ui.hot;
			}
		}

		if (ui.active == id || selected)
		{
			glColorHex(UI_COLOR_TEXT_SEL_BG);
			glRectf(area.x0, area.y0, area.x1, area.y1);
			glColorHex(UI_COLOR_TEXT_SEL_FG);
		}
		else
		{
			glColorHex(UI_COLOR_TEXT_FG);
		}

		ui_draw_string(area.x0 + x_item, area.y0, label);
		if (list->is_tree && is_branch)
			ui_draw_character(area.x0 + x_handle, area.y0,
				*is_open ? 0x25BC : 0x25B6);
	}

	list->item_y += ui.lineheight;

	/* trigger on mouse up */
	return ui.active == id && !ui.down;
}

void ui_list_begin(struct list *list, int count, int req_w, int req_h)
{
	ui_tree_begin(list, count, req_w, req_h, 0);
}

int ui_list_item(struct list *list, const void *id, const char *label, int selected)
{
	return ui_tree_item(list, id, label, selected, 0, 0, NULL);
}

void ui_tree_end(struct list *list)
{
	glDisable(GL_SCISSOR_TEST);
}

void ui_list_end(struct list *list)
{
	ui_tree_end(list);
}

void ui_label_with_scrollbar(char *text, int width, int height, int *scroll, int *sticky)
{
	struct line lines[500];
	fz_irect area;
	int n;

	area = ui_pack(width, height);
	n = ui_break_lines(text, lines, nelem(lines), area.x1-area.x0 - 16, NULL);
	if (n > (area.y1-area.y0) / ui.lineheight)
	{
		if (ui_mouse_inside(area))
		{
			*scroll -= ui.scroll_y * ui.lineheight * 3;
			if (ui.scroll_y != 0 && sticky)
				*sticky = 0;
		}
		ui_scrollbar(area.x1-16, area.y0, area.x1, area.y1,
				scroll, area.y1-area.y0, n * ui.lineheight, sticky);
	}
	else
		*scroll = 0;

	glScissor(area.x0, ui.window_h-area.y1, area.x1-area.x0-16, area.y1-area.y0);
	glEnable(GL_SCISSOR_TEST);
	glColorHex(UI_COLOR_TEXT_FG);
	ui_draw_lines(area.x0, area.y0 - *scroll, lines, n);
	glDisable(GL_SCISSOR_TEST);
}

int ui_popup(const void *id, const char *label, int is_button, int count)
{
	return ui_popup_aux(id, label, is_button, count, 0);
}

int ui_popup_aux(const void *id, const char *label, int is_button, int count, int flags)
{
	int width = ui_measure_string(label);
	fz_irect area = ui_pack(width + 22 + 6, ui.gridsize);
	fz_irect menu_area;
	int pressed = 0;
	int disabled = (flags & 1);

	if (!disabled)
	{
		if (ui_mouse_inside(area))
		{
			ui.hot = id;
			if (!ui.active && ui.down)
				ui.active = id;
		}

		pressed = (ui.active == id);
	}

	if (is_button)
	{
		ui_draw_bevel_rect(area, UI_COLOR_BUTTON, pressed);
		glColorHex(disabled? UI_COLOR_TEXT_GRAY : UI_COLOR_TEXT_FG);
		ui_draw_string(area.x0 + 6+pressed, area.y0+3+pressed, label);
		glBegin(GL_TRIANGLES);
		glVertex2f(area.x1+pressed-8-10, area.y0+pressed+9);
		glVertex2f(area.x1+pressed-8, area.y0+pressed+9);
		glVertex2f(area.x1+pressed-8-4, area.y0+pressed+14);
		glEnd();
	}
	else
	{
		fz_irect arrow = { area.x1-22, area.y0+2, area.x1-2, area.y1-2 };
		ui_draw_bevel_rect(area, UI_COLOR_TEXT_BG, 1);
		glColorHex(disabled ? UI_COLOR_TEXT_GRAY : UI_COLOR_TEXT_FG);
		ui_draw_string(area.x0 + 6, area.y0+3, label);
		ui_draw_ibevel_rect(arrow, UI_COLOR_BUTTON, pressed);

		glColorHex(disabled ? UI_COLOR_TEXT_GRAY : UI_COLOR_TEXT_FG);
		glBegin(GL_TRIANGLES);
		glVertex2f(area.x1+pressed-8-10, area.y0+pressed+9);
		glVertex2f(area.x1+pressed-8, area.y0+pressed+9);
		glVertex2f(area.x1+pressed-8-4, area.y0+pressed+14);
		glEnd();
	}

	if (pressed)
	{
		ui.overlay = 1;

		glNewList(ui.overlay_list, GL_COMPILE);

		/* Area inside the border line */
		menu_area.x0 = area.x0+1;
		menu_area.x1 = area.x1-1; // TODO: width of submenu
		if (area.y1+2 + count * ui.lineheight < ui.window_h)
		{
			menu_area.y0 = area.y1+2;
			menu_area.y1 = menu_area.y0 + count * ui.lineheight;
		}
		else
		{
			menu_area.y1 = area.y0-2;
			menu_area.y0 = menu_area.y1 - count * ui.lineheight;
		}

		glColorHex(UI_COLOR_TEXT_FG);
		glRectf(menu_area.x0-1, menu_area.y0-1, menu_area.x1+1, menu_area.y1+1);
		glColorHex(UI_COLOR_TEXT_BG);
		glRectf(menu_area.x0, menu_area.y0, menu_area.x1, menu_area.y1);

		ui_pack_push(menu_area);
		ui_layout(T, X, NW, 0, 0);
	}

	return pressed;
}

int ui_popup_item(const char *title)
{
	return ui_popup_item_aux(title, 0);
}

int ui_popup_item_aux(const char *title, int flags)
{
	fz_irect area = ui_pack(0, ui.lineheight);
	int disabled = (flags & 1);

	if (!disabled && ui_mouse_inside(area))
	{
		ui.hot = title;
		glColorHex(UI_COLOR_TEXT_SEL_BG);
		glRectf(area.x0, area.y0, area.x1, area.y1);
		glColorHex(UI_COLOR_TEXT_SEL_FG);
		ui_draw_string(area.x0 + 4, area.y0, title);
	}
	else
	{
		glColorHex(disabled ? UI_COLOR_TEXT_GRAY : UI_COLOR_TEXT_FG);
		ui_draw_string(area.x0 + 4, area.y0, title);
	}

	return !disabled && ui.hot == title && !ui.down;
}

void ui_popup_end(void)
{
	glEndList();
	ui_pack_pop();
}

int ui_select(const void *id, const char *current, const char *options[], int n)
{
	return ui_select_aux(id, current, options, n, 0);
}

int ui_select_aux(const void *id, const char *current, const char *options[], int n, int flags)
{
	int i, choice = -1;
	if (ui_popup_aux(id, current, 0, n, flags))
	{
		for (i = 0; i < n; ++i)
			if (ui_popup_item_aux(options[i], flags))
				choice = i;
		ui_popup_end();
	}
	return choice;
}

void ui_select_annot(pdf_annot *annot)
{
	pdf_drop_annot(ctx, ui.selected_annot);
	ui.selected_annot = annot;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifdef _WIN32
#define WIN32_LEAN_AND_MEAN
#define _CRT_SECURE_NO_WARNINGS
#include <windows.h>
#include <commdlg.h>
#include <shellapi.h>
#include <stdio.h>

#define OPEN_KEY(parent, name, ptr) \
	RegCreateKeyExA(parent, name, 0, 0, 0, KEY_WRITE, 0, ptr, 0)
#define SET_VALUE(parent, name, value) \
	RegSetValueExA(parent, name, 0, REG_SZ, (const BYTE *)(value), (DWORD)strlen(value) + 1)

void win_install(void)
{
	char command_str[2048], argv0[2048];
	HKEY software, classes, mupdf;
	HKEY supported_types, shell, open, command;
	HKEY dotpdf, dotxps, dotcbz, dotepub, dotfb2;
	HKEY pdf_progids, xps_progids, cbz_progids, epub_progids, fb2_progids;

	GetModuleFileNameA(NULL, argv0, sizeof argv0);
	_snprintf(command_str, sizeof command_str, "\"%s\" \"%%1\"", argv0);

	OPEN_KEY(HKEY_CURRENT_USER, "Software", &software);
	OPEN_KEY(software, "Classes", &classes);
	{
		OPEN_KEY(classes, "MuPDF", &mupdf);
		{
			OPEN_KEY(mupdf, "SupportedTypes", &supported_types);
			{
				SET_VALUE(supported_types, ".pdf", "");
				SET_VALUE(supported_types, ".xps", "");
				SET_VALUE(supported_types, ".cbz", "");
				SET_VALUE(supported_types, ".epub", "");
				SET_VALUE(supported_types, ".fb2", "");
			}
			RegCloseKey(supported_types);
			OPEN_KEY(mupdf, "shell", &shell);
			OPEN_KEY(shell, "open", &open);
			OPEN_KEY(open, "command", &command);
			{
				SET_VALUE(open, "FriendlyAppName", "MuPDF");
				SET_VALUE(command, "", command_str);
			}
			RegCloseKey(command);
			RegCloseKey(open);
			RegCloseKey(shell);
		}
		RegCloseKey(mupdf);

		OPEN_KEY(classes, ".pdf", &dotpdf);
		OPEN_KEY(classes, ".xps", &dotxps);
		OPEN_KEY(classes, ".cbz", &dotcbz);
		OPEN_KEY(classes, ".epub", &dotepub);
		OPEN_KEY(classes, ".fb2", &dotfb2);
		{
			OPEN_KEY(dotpdf, "OpenWithProgids", &pdf_progids);
			OPEN_KEY(dotxps, "OpenWithProgids", &xps_progids);
			OPEN_KEY(dotcbz, "OpenWithProgids", &cbz_progids);
			OPEN_KEY(dotepub, "OpenWithProgids", &epub_progids);
			OPEN_KEY(dotfb2, "OpenWithProgids", &fb2_progids);
			{
				SET_VALUE(pdf_progids, "MuPDF", "");
				SET_VALUE(xps_progids, "MuPDF", "");
				SET_VALUE(cbz_progids, "MuPDF", "");
				SET_VALUE(epub_progids, "MuPDF", "");
				SET_VALUE(fb2_progids, "MuPDF", "");
			}
			RegCloseKey(pdf_progids);
			RegCloseKey(xps_progids);
			RegCloseKey(cbz_progids);
			RegCloseKey(epub_progids);
			RegCloseKey(fb2_progids);
		}
		RegCloseKey(dotpdf);
		RegCloseKey(dotxps);
		RegCloseKey(dotcbz);
		RegCloseKey(dotepub);
		RegCloseKey(dotfb2);
	}
	RegCloseKey(classes);
	RegCloseKey(software);
}

#endif
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IDI_ICONAPP ICON "mupdf.ico"
GLUT_ICON ICON "mupdf.ico"
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# Android makefile to be used with ndk-build.
#
# Run ndk-build with the following arguments:
#	APP_BUILD_SCRIPT=platform/java/Android.mk (this file)
#	APP_PROJECT_DIR=build/android (where you want the output)
#	APP_PLATFORM=android-16
#	APP_OPTIM=release (or debug)
#	APP_ABI=all (or armeabi, armeabi-v7a, arm64-v8a, x86, x86_64, mips, mips64)
#
# The top-level Makefile will invoke ndk-build with appropriate arguments
# if you run 'make android'.
#
# Use the MUPDF_EXTRA_CFLAGS, MUPDF_EXTRA_CPPFLAGS, MUPDF_EXTRA_LDFLAGS,
# and MUPDF_EXTRA_LDLIBS variables to add more compiler flags.
#
# LOCAL_C_INCLUDES paths are relative to the NDK root directory.
# LOCAL_SRC_FILES paths are relative to LOCAL_PATH.
#
# We make sure to use absolute paths everywhere, so this makefile works
# regardless of where it is called from.

LOCAL_PATH := $(call my-dir)
MUPDF_PATH := $(realpath $(LOCAL_PATH)/../..)

ifeq ($(TARGET_ARCH_ABI),arm64-v8a)
HAVE_NEON := yes
endif

ifeq ($(TARGET_ARCH_ABI),x86_64)
HAVE_AVX := yes
HAVE_AVX2 := yes
HAVE_FMA := yes
HAVE_SSE4_1 := yes
endif

include $(MUPDF_PATH)/Makelists

# --- Build a local static library for core mupdf ---

include $(CLEAR_VARS)

LOCAL_MODULE := mupdf_core

LOCAL_C_INCLUDES := $(MUPDF_PATH)/include

LOCAL_CFLAGS += -ffunction-sections -fdata-sections
LOCAL_CFLAGS += -D_FILE_OFFSET_BITS=32
LOCAL_CFLAGS += -DTOFU_NOTO
LOCAL_CFLAGS += -DTOFU_CJK
LOCAL_CFLAGS += -DTOFU_SIL
LOCAL_CFLAGS += -DAA_BITS=8

LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(FREETYPE_CFLAGS)))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(GUMBO_CFLAGS)))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(HARFBUZZ_CFLAGS)))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(JBIG2DEC_CFLAGS)))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(LCMS2_CFLAGS)))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(LIBJPEG_CFLAGS)))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(MUJS_CFLAGS)))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(OPENJPEG_CFLAGS)))

ifdef USE_TESSERACT
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(TESSERACT_CFLAGS)))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(LEPTONICA_CFLAGS)))
endif

LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(EXTRACT_CFLAGS)))

LOCAL_CFLAGS += $(filter-out -I%,$(FREETYPE_CFLAGS))
LOCAL_CFLAGS += $(filter-out -I%,$(GUMBO_CFLAGS))
LOCAL_CFLAGS += $(filter-out -I%,$(HARFBUZZ_CFLAGS))
LOCAL_CFLAGS += $(filter-out -I%,$(JBIG2DEC_CFLAGS))
LOCAL_CFLAGS += $(filter-out -I%,$(LCMS2_CFLAGS))
LOCAL_CFLAGS += $(filter-out -I%,$(LIBJPEG_CFLAGS))
LOCAL_CFLAGS += $(filter-out -I%,$(MUJS_CFLAGS))
LOCAL_CFLAGS += $(filter-out -I%,$(OPENJPEG_CFLAGS))

ifdef USE_TESSERACT
LOCAL_CFLAGS += -DHAVE_LEPTONICA -DHAVE_TESSERACT
LOCAL_CFLAGS += $(filter-out -I%,$(TESSERACT_CFLAGS))
LOCAL_CFLAGS += $(filter-out -I%,$(LEPTONICA_CFLAGS))
endif

LOCAL_CFLAGS += $(filter-out -I%,$(EXTRACT_CFLAGS))

LOCAL_SRC_FILES += $(wildcard $(MUPDF_PATH)/source/fitz/*.c)
LOCAL_SRC_FILES += $(wildcard $(MUPDF_PATH)/source/fitz/*.cpp)
LOCAL_SRC_FILES += $(wildcard $(MUPDF_PATH)/source/pdf/*.c)
LOCAL_SRC_FILES += $(wildcard $(MUPDF_PATH)/source/xps/*.c)
LOCAL_SRC_FILES += $(wildcard $(MUPDF_PATH)/source/svg/*.c)
LOCAL_SRC_FILES += $(wildcard $(MUPDF_PATH)/source/cbz/*.c)
LOCAL_SRC_FILES += $(wildcard $(MUPDF_PATH)/source/html/*.c)
LOCAL_SRC_FILES += $(wildcard $(MUPDF_PATH)/source/helpers/pkcs7/*.c)

LOCAL_SRC_FILES += $(wildcard $(MUPDF_PATH)/generated/resources/fonts/urw/*.c)

LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)

include $(BUILD_STATIC_LIBRARY)

# --- Build local static libraries for thirdparty libraries ---

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_freetype
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(FREETYPE_SRC))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(FREETYPE_CFLAGS) $(FREETYPE_BUILD_CFLAGS)))
LOCAL_CFLAGS += $(filter-out -I%,$(FREETYPE_CFLAGS) $(FREETYPE_BUILD_CFLAGS))
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)
include $(BUILD_STATIC_LIBRARY)

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_gumbo
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(GUMBO_SRC))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(GUMBO_CFLAGS) $(GUMBO_BUILD_CFLAGS)))
LOCAL_CFLAGS += $(filter-out -I%,$(GUMBO_CFLAGS) $(GUMBO_BUILD_CFLAGS))
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)
include $(BUILD_STATIC_LIBRARY)

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_jbig2dec
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(JBIG2DEC_SRC))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(JBIG2DEC_CFLAGS) $(JBIG2DEC_BUILD_CFLAGS)))
LOCAL_CFLAGS += $(filter-out -I%,$(JBIG2DEC_CFLAGS) $(JBIG2DEC_BUILD_CFLAGS))
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)
include $(BUILD_STATIC_LIBRARY)

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_harfbuzz
LOCAL_CPP_EXTENSION := .cc
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(HARFBUZZ_SRC))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(HARFBUZZ_CFLAGS) $(HARFBUZZ_BUILD_CFLAGS)))
LOCAL_CPPFLAGS += $(filter-out -I%,$(HARFBUZZ_CFLAGS) $(HARFBUZZ_BUILD_CFLAGS))
LOCAL_CPPFLAGS += $(MUPDF_EXTRA_CPPFLAGS)
include $(BUILD_STATIC_LIBRARY)

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_lcms2
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(LCMS2_SRC))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(LCMS2_CFLAGS) $(LCMS2_BUILD_CFLAGS)))
LOCAL_CFLAGS += $(filter-out -I%,$(LCMS2_CFLAGS) $(LCMS2_BUILD_CFLAGS))
include $(BUILD_STATIC_LIBRARY)

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_libjpeg
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(LIBJPEG_SRC))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(LIBJPEG_CFLAGS) $(LIBJPEG_BUILD_CFLAGS)))
LOCAL_CFLAGS += $(filter-out -I%,$(LIBJPEG_CFLAGS) $(LIBJPEG_BUILD_CFLAGS))
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)
include $(BUILD_STATIC_LIBRARY)

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_mujs
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(MUJS_SRC))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(MUJS_CFLAGS) $(MUJS_BUILD_CFLAGS)))
LOCAL_CFLAGS += $(filter-out -I%,$(MUJS_CFLAGS) $(MUJS_BUILD_CFLAGS))
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)
include $(BUILD_STATIC_LIBRARY)

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_openjpeg
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(OPENJPEG_SRC))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(OPENJPEG_CFLAGS) $(OPENJPEG_BUILD_CFLAGS)))
LOCAL_CFLAGS += $(filter-out -I%,$(OPENJPEG_CFLAGS) $(OPENJPEG_BUILD_CFLAGS))
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)
include $(BUILD_STATIC_LIBRARY)

ifdef USE_TESSERACT
# --- Build local static libraries for tesseract and leptonica ---

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_tesseract
LOCAL_C_INCLUDES := $(MUPDF_PATH)/include
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(TESSERACT_SRC))
LOCAL_SRC_FILES += $(MUPDF_PATH)/source/fitz/tessocr.cpp
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(TESSERACT_CFLAGS) $(TESSERACT_BUILD_CFLAGS)))
LOCAL_CFLAGS += $(filter-out -I%,$(TESSERACT_CFLAGS) $(TESSERACT_BUILD_CFLAGS))
LOCAL_CFLAGS += -Wno-sign-compare
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)
LOCAL_CPP_FEATURES := exceptions
include $(BUILD_STATIC_LIBRARY)

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_leptonica
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(LEPTONICA_SRC))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(LEPTONICA_CFLAGS) $(LEPTONICA_BUILD_CFLAGS)))
LOCAL_CFLAGS += $(filter-out -I%,$(LEPTONICA_CFLAGS) $(LEPTONICA_BUILD_CFLAGS))
LOCAL_CFLAGS += -Wno-sign-compare -DANDROID_BUILD
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)
include $(BUILD_STATIC_LIBRARY)

endif  #  USE_TESSERACT

include $(CLEAR_VARS)
LOCAL_MODULE += mupdf_thirdparty_extract
LOCAL_SRC_FILES += $(patsubst %,$(MUPDF_PATH)/%,$(EXTRACT_SRC))
LOCAL_C_INCLUDES += $(patsubst -I%,$(MUPDF_PATH)/%,$(filter -I%,$(EXTRACT_CFLAGS) $(EXTRACT_BUILD_CFLAGS)))
LOCAL_CFLAGS += $(filter-out -I%,$(EXTRACT_CFLAGS) $(EXTRACT_BUILD_CFLAGS))
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)
include $(BUILD_STATIC_LIBRARY)

# --- Build the final JNI shared library ---

include $(CLEAR_VARS)

LOCAL_MODULE := mupdf_java

LOCAL_C_INCLUDES += $(MUPDF_PATH)/include

LOCAL_CFLAGS += -DHAVE_ANDROID
LOCAL_CFLAGS += $(MUPDF_EXTRA_CFLAGS)

LOCAL_SRC_FILES += $(MUPDF_PATH)/platform/java/mupdf_native.c

ifdef ADD_SOURCE_FILES
LOCAL_SRC_FILES += $(ADD_SOURCE_FILES)
LOCAL_CFLAGS += $(ADD_C_FLAGS)
LOCAL_C_INCLUDES += $(ADD_C_INCLUDES)
endif

LOCAL_STATIC_LIBRARIES += mupdf_core
LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_freetype
LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_gumbo
LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_harfbuzz
LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_jbig2dec
LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_lcms2
LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_libjpeg
LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_mujs
LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_openjpeg

ifdef USE_TESSERACT
LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_leptonica
LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_tesseract
endif

LOCAL_STATIC_LIBRARIES += mupdf_thirdparty_extract

LOCAL_LDLIBS += $(MUPDF_EXTRA_LDLIBS)
LOCAL_LDLIBS += -ljnigraphics
LOCAL_LDLIBS += -llog
LOCAL_LDLIBS += -lz
LOCAL_LDLIBS += -lm

LOCAL_LDFLAGS := -Wl,--gc-sections
LOCAL_LDFLAGS += $(MUPDF_EXTRA_LDFLAGS)

include $(BUILD_SHARED_LIBRARY)
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ifdef USE_TESSERACT
APP_STL := c++_static
endif
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# GNU Makefile

-include ../../user.make

OS ?= $(shell uname)

JAVA := java
JAVAC := javac

ifndef build
  build := release
endif

ifeq ($(build),debug)
  BUILD_FLAGS := -DDEBUG -O0 -g
else ifeq ($(build),memento)
  BUILD_FLAGS := -DDEBUG -O0 -g -DMEMENTO
else
  BUILD_FLAGS := -DNDEBUG -O2
endif
BUILD_FLAGS += $(XCFLAGS)

ifndef OUT
  OUT := build/java/$(build)
endif

ifeq ($(OS),Darwin)
MUPDF_JAVA := ../../$(OUT)/libmupdf_java64.jnilib
JAVA_VM := $(shell /usr/libexec/java_home)
JAVA_CFLAGS := \
	-I $(JAVA_VM)/include \
	-I $(JAVA_VM)/include/darwin
JAVA_LDFLAGS := -lstdc++

else

BITS := $(shell getconf LONG_BIT)

JAVA_HOME ?= /usr/lib/jvm/default-java

MUPDF_JAVA := ../../$(OUT)/libmupdf_java$(BITS).so
JAVA_CFLAGS := \
	-I $(JAVA_HOME)/include \
	-I $(JAVA_HOME)/include/linux \
	$(shell pkg-config --cflags freetype2) \
	$(shell pkg-config --cflags libcrypto)
JAVA_LIBS := \
	$(shell pkg-config --libs freetype2) \
	$(shell pkg-config --libs libcrypto) \
	-lz
JAVA_LDFLAGS := \
	-z noexecstack

ifeq ($(tesseract), yes)
ifeq ($(USE_SYSTEM_TESSERACT), yes)
JAVA_LIBS += \
	$(shell pkg-config --libs lept) \
	$(shell pkg-config --libs tesseract)

CONFIGFLAGS += tesseract=yes USE_SYSTEM_TESSERACT=yes
else
CONFIGFLAGS += tesseract=yes
endif
endif
endif

MUPDF_JAR := ../../$(OUT)/libmupdf.jar

EXAMPLE_JAVA_SOURCES := $(sort $(wildcard example/*.java))
EXAMPLE_JAVA_OBJECTS := $(subst example/,../../$(OUT)/example/,$(EXAMPLE_JAVA_SOURCES:%.java=%.class))

default: $(MUPDF_JAVA) $(MUPDF_JAR) $(EXAMPLE_JAVA_OBJECTS)

jar: $(MUPDF_JAR)

MUPDF_CORE := ../../$(OUT)/libmupdf.a ../../$(OUT)/libmupdf-third.a
ifeq "$(OS)" "Linux"
$(MUPDF_CORE) : .FORCE
	$(MAKE) -C ../.. OUT=$(OUT) XCFLAGS=-fPIC build=$(build) USE_SYSTEM_FREETYPE=yes USE_SYSTEM_ZLIB=yes $(CONFIGFLAGS) libs
else
$(MUPDF_CORE) : .FORCE
	$(MAKE) -C ../.. OUT=$(OUT) XCFLAGS=-fPIC build=$(build) $(CONFIGFLAGS) libs
endif

LIBRARY_JAVA_SOURCES := $(sort $(wildcard src/com/artifex/mupdf/fitz/*.java))
LIBRARY_JAVA_OBJECTS := $(subst src/,../../$(OUT)/,$(LIBRARY_JAVA_SOURCES:%.java=%.class))
LIBRARY_JAVA_CLASSES := $(subst src/com/artifex/mupdf/fitz/,com.artifex.mupdf.fitz.,$(LIBRARY_JAVA_SOURCES:%.java=%))

JAVAC_FLAGS := $(JAVAC_XFLAGS) -source 1.7 -target 1.7

$(LIBRARY_JAVA_OBJECTS) : $(LIBRARY_JAVA_SOURCES)
	mkdir -p ../../$(OUT)
	$(JAVAC) $(JAVAC_FLAGS) -h ../../$(OUT)/ -d ../../$(OUT)/ $^

$(EXAMPLE_JAVA_OBJECTS): $(EXAMPLE_JAVA_SOURCES)
	$(JAVAC) $(JAVAC_FLAGS) -classpath ../../$(OUT) -d ../../$(OUT)/ $^

REPATHED_LIBRARY_JAVA_OBJECTS := $(subst src/,,$(LIBRARY_JAVA_SOURCES:%.java=%.class))
$(MUPDF_JAR) : $(LIBRARY_JAVA_OBJECTS)
	rm -f $@
	cd ../../$(OUT) && jar cf libmupdf.jar $(REPATHED_LIBRARY_JAVA_OBJECTS)

mupdf_native.h : $(LIBRARY_JAVA_OBJECTS)
	rm -f $@
	cat $(sort $(wildcard ../../$(OUT)/*.h)) > mupdf_native.h

../../$(OUT)/mupdf_native.o : mupdf_native.c mupdf_native.h $(wildcard jni/*.c) $(MUPDF_CORE)
	$(CC) -g -o $@ -c $< -fPIC -Wall -Wextra -Wno-unused-parameter -Wpedantic -I ../../include \
		$(JAVA_CFLAGS) $(BUILD_FLAGS)

$(MUPDF_JAVA) : ../../$(OUT)/mupdf_native.o $(MUPDF_CORE)
	$(CC) -shared $(JAVA_LDFLAGS) -o $(MUPDF_JAVA) $^ $(JAVA_LIBS) $(BUILD_FLAGS)

run: $(MUPDF_JAVA) $(EXAMPLE_JAVA_OBJECTS) $(MUPDF_JAR)
	$(JAVA) -classpath ../../$(OUT)/ -Djava.library.path="../../$(OUT)" example.Viewer $$MUPDF_ARGS

storytest:  $(MUPDF_JAVA) $(EXAMPLE_JAVA_OBJECTS) $(MUPDF_JAR)
	$(JAVA) -classpath ../../$(OUT)/ -Djava.library.path="../../$(OUT)" example.StoryTest $$MUPDF_ARGS

gdb: $(MUPDF_JAVA) $(EXAMPLE_JAVA_OBJECTS) $(MUPDF_JAR)
	gdb --args $(JAVA) -classpath ../../$(OUT) -Djava.library.path="../../$(OUT)" example.Viewer $$MUPDF_ARGS

clean:
	rm -f $(LIBRARY_JAVA_OBJECTS) $(subst .class,\$$*.class,$(LIBRARY_JAVA_OBJECTS))
	rm -f $(EXAMPLE_JAVA_OBJECTS) $(subst .class,\$$*.class,$(EXAMPLE_JAVA_OBJECTS))
	rm -f ../../$(OUT)/mupdf_native.o
	rm -fr ../../$(OUT)/resources
	rm -fr ../../$(OUT)/source
	rm -fr ../../$(OUT)/thirdparty
	rm -f $(MUPDF_JAR)
	rm -f $(MUPDF_JAVA)
	rm -f $(MUPDF_CORE)
	rm -f ../../$(OUT)/*.h

nuke: clean
	$(MAKE) -C ../.. OUT=$(OUT) build=$(build) clean

.NOTPARALLEL : # disable -j option (it breaks since javac compiles all class files in one command)
.PHONY: .FORCE
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// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package example;





import com.artifex.mupdf.fitz.*;





import java.awt.*;


import java.awt.event.*;


import java.awt.image.*;





public class PageCanvas extends Canvas


{


    protected float pixelScale;


    protected BufferedImage image;


    protected Rect[] links;


    protected Quad[][] hits;





    public PageCanvas(float pixelScale) {


        this.pixelScale = pixelScale;


    }





    public void setPage(BufferedImage image, Rect[] links, Quad[][] hits) {


        this.image = image;


        this.links = links;


        this.hits = hits;


        repaint();


    }





    public Dimension getPreferredSize() {


        if (image == null)


            return new Dimension(600, 700);





        return new Dimension(image.getWidth(), image.getHeight());


    }





    public void paint(Graphics g) {


        if (image == null)


            return;





        float imageScale = 1 / pixelScale;


        final Graphics2D g2d = (Graphics2D)g.create(0, 0, image.getWidth(), image.getHeight());


        g2d.scale(imageScale, imageScale);


        g2d.drawImage(image, 0, 0, null);





        if (hits != null) {


            g2d.setColor(new Color(1, 0, 0, 0.4f));





            for (Quad[] hit : hits)


                for (Quad q : hit) {


                    int[] x = new int[]{(int)q.ul_x, (int)q.ur_x, (int)q.lr_x, (int)q.ll_x };


                    int[] y = new int[]{(int)q.ul_y, (int)q.ur_y, (int)q.lr_y, (int)q.ll_y };


                    g2d.fillPolygon(x, y, 4);


                }


        }





        if (links != null) {


            g2d.setColor(new Color(0, 0, 1, 0.1f));


            for (Rect link : links)


                g2d.fillRect((int)link.x0, (int)link.y0, (int)(link.x1-link.x0), (int)(link.y1-link.y0));


        }





        g2d.dispose();


    }





    public Dimension getMinimumSize() { return getPreferredSize(); }


    public Dimension getMaximumSize() { return getPreferredSize(); }


    public void update(Graphics g) { paint(g); }


}
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// Copyright (C) 2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package example;





import com.artifex.mupdf.fitz.*;





class StoryTest


{


    private static String snark =


        "<!DOCTYPE html>"


        +"<style>"


        +"#a { margin: 30px; }"


        +"#b { margin: 20px; }"


        +"#c { margin: 5px; }"


        +"#a { border: 1px solid red; }"


        +"#b { border: 1px solid green; }"


        +"#c { border: 1px solid blue; }"


        +"</style>"


        +"<body>"


        +"<div id=\"a\">"


        +"A"


        +"</div>"


        +"<div id=\"b\">"


        +"<div id=\"c\">"


        +"C"


        +"</div>"


        +"</div>"


        +"<p>\"Just the place for a Snark!\" the Bellman cried,<br>"


        +"As he landed his crew with care;<br>"


        +"Supporting each man on the top of the tide<br>"


        +"By a finger entwined in his hair.</p>"





        +"<P>Just the place for a Snark! I have said it twice:<br>"


        +"That alone should encourage the crew.<br>"


        +"Just the place for a Snark! I have said it thrice:<br>"


        +"What I tell you three times is true.</p>"





        +"<p>The crew was complete: it included a Boots-<br>"


        +"A maker of Bonnets and Hoods-<br>"


        +"A Barrister, brought to arrange their disputes-<br>"


        +"And a Broker, to value their goods.</p>"





        +"<p>A Billiard-marker, whose skill was immense,<br>"


        +"Might perhaps have won more than his share-<br>"


        +"But a Banker, engaged at enormous expense,<br>"


        +"Had the whole of their cash in his care.</p>"





        +"<p>There was also a Beaver, that paced on the deck,<br>"


        +"Or would sit making lace in the bow:<br>"


        +"And had often (the Bellman said) saved them from wreck,<br>"


        +"Though none of the sailors knew how.</p>"





        +"<p>There was one who was famed for the number of things<br>"


        +"He forgot when he entered the ship:<br>"


        +"His umbrella, his watch, all his jewels and rings,<br>"


        +"And the clothes he had bought for the trip.</p>"


        +"<div id=\"a\">"


        +"<p>He had forty-two boxes, all carefully packed,<br>"


        +"With his name painted clearly on each:<br>"


        +"But, since he omitted to mention the fact,<br>"


        +"They were all left behind on the beach.</p>"


        +"</div>"





        +"<p>The loss of his clothes hardly mattered, because<br>"


        +"He had seven coats on when he came,<br>"


        +"With three pair of boots-but the worst of it was,<br>"


        +"He had wholly forgotten his name.</p>"





        +"<p>He would answer to \"Hi!\" or to any loud cry,<br>"


        +"Such as \"Fry me!\" or \"Fritter my wig!\"<br>"


        +"To \"What-you-may-call-um!\" or \"What-was-his-name!\"<br>"


        +"But especially \"Thing-um-a-jig!\"</p>"





        +"<p>While, for those who preferred a more forcible word,<br>"


        +"He had different names from these:<br>"


        +"His intimate friends called him \"Candle-ends,\"<br>"


        +"And his enemies \"Toasted-cheese.\"</p>"





        +"<p>\"His form is ungainly-his intellect small-\"<br>"


        +"(So the Bellman would often remark)<br>"


        +"\"But his courage is perfect! And that, after all,<br>"


        +"Is the thing that one needs with a Snark.\"</p>"





        +"<p>He would joke with hyenas, returning their stare<br>"


        +"With an impudent wag of the head:<br>"


        +"And he once went a walk, paw-in-paw, with a bear,<br>"


        +"\"Just to keep up its spirits,\" he said.</p>"





        +"<p>He came as a Baker: but owned, when too late-<br>"


        +"And it drove the poor Bellman half-mad-<br>"


        +"He could only bake Bride-cake-for which, I may state,<br>"


        +"No materials were to be had.</p>"





        +"<p>The last of the crew needs especial remark,<br>"


        +"Though he looked an incredible dunce:<br>"


        +"He had just one idea-but, that one being \"Snark,\"<br>"


        +"The good Bellman engaged him at once.</p>"





        +"<p>He came as a Butcher: but gravely declared,<br>"


        +"When the ship had been sailing a week,<br>"


        +"He could only kill Beavers. The Bellman looked scared,<br>"


        +"And was almost too frightened to speak:</p>"





        +"<p>But at length he explained, in a tremulous tone,<br>"


        +"There was only one Beaver on board;<br>"


        +"And that was a tame one he had of his own,<br>"


        +"Whose death would be deeply deplored.</p>"





        +"<div id=\"b\">"


        +"<p>The Beaver, who happened to hear the remark,<br>"


        +"Protested, with tears in its eyes,<br>"


        +"That not even the rapture of hunting the Snark<br>"


        +"Could atone for that dismal surprise!</p>"


        +"</div>"





        +"<p style=\"-mupdf-leading:7pt;\">It strongly advised that the Butcher should be<br>"


        +"Conveyed in a separate ship:<br>"


        +"But the Bellman declared that would never agree<br>"


        +"With the plans he had made for the trip:</p>"





        +"<p style=\"-mupdf-leading:11pt;\">Navigation was always a difficult art,<br>"


        +"Though with only one ship and one bell:<br>"


        +"And he feared he must really decline, for his part,<br>"


        +"Undertaking another as well.</p>"





        +"<p style=\"-mupdf-leading:15pt;\">The Beaver's best course was, no doubt, to procure<br>"


        +"A second-hand dagger-proof coat-<br>"


        +"So the Baker advised it-and next, to insure<br>"


        +"Its life in some Office of note:</p>"





        +"<p style=\"-mupdf-leading:20pt;\">This the Banker suggested, and offered for hire<br>"


        +"(On moderate terms), or for sale,<br>"


        +"Two excellent Policies, one Against Fire,<br>"


        +"And one Against Damage From Hail.</p>"





        +"<p style=\"-mupdf-leading:30pt;\">Yet still, ever after that sorrowful day,<br>"


        +"Whenever the Butcher was by,<br>"


        +"The Beaver kept looking the opposite way,<br>"


        +"And appeared unaccountably shy.</p>"


        ;








    private static String festival_template =


        "<html><head><title>Why do we have a title? Why not?</title></head>"


        +"<body><h1 style=\"text-align:center\">Hook Norton Film Festival</h1>"


        +"<ol>"


        +"<li id=\"filmtemplate\">"


        +"<b id=\"filmtitle\"></b>"


        +"<dl>"


        +"<dt>Director<dd id=\"director\">"


        +"<dt>Release Year<dd id=\"filmyear\">"


        +"<dt>Cast<dd id=\"cast\">"


        +"</dl>"


        +"</li>"


        +"<ul>"


        +"</body></html";





    private static class Film


    {


        String title;


        String director;


        String year;


        String cast[];





        Film(String t, String d, String y, String c[])


        {


            title = t;


            director = d;


            year = y;


            cast = c;


        }


    };





    static Film films[] = {


        new Film("Pulp Fiction", "Quentin Tarantino", "1994",


            new String[] { "John Travolta", "Samuel L Jackson", "Uma Thurman", "Bruce Willis", "Ving Rhames", "Harvey Keitel", "Tim Roth", "Bridget Fonda"}),


        new Film("The Usual Suspects", "Bryan Singer", "1995",


            new String[] { "Kevin Spacey", "Gabriel Bryne", "Chazz Palminteri", "Benicio Del Toro", "Kevin Pollak", "Pete Postlethwaite", "Steven Baldwin"}),


        new Film("Fight Club", "David Fincher", "1999",


            new String[] { "Brad Pitt", "Edward Norton", "Helen Bonham Carter"}),


    };





    public static void main(String args[])


    {


        Rect mediabox = new Rect(0, 0, 512, 640);


        float margin = 10;





        /* First, one with precooked content. */


        DocumentWriter writer = new DocumentWriter("out.pdf", "PDF", "");





        Story story = new Story(snark, "", 11);





        boolean more;





        do


        {


            Rect filled = new Rect();


            Rect where = new Rect(mediabox.x0 + margin, mediabox.y0 + margin, mediabox.x1 - margin, mediabox.y1 - margin);





            Device dev = writer.beginPage(mediabox);





            more = story.place(where, filled);





            story.draw(dev, Matrix.Identity());





            writer.endPage();


        }


        while (more);





        writer.close();


        writer.destroy();


        story.destroy();





        /* Now one with programmatic content */


        writer = new DocumentWriter("out2.pdf", "PDF", "");





        story = new Story("", "", 11);





        DOM dom = story.document();





        DOM body = dom.body();





        body.appendChild(dom.createTextNode("This is some text."));





        DOM tmp = dom.createElement("b");


        body.appendChild(tmp);





        tmp.appendChild(dom.createTextNode("This is some bold text."));





        body.appendChild(dom.createTextNode("This is some normal text."));





        do


        {


            Rect filled = new Rect();


            Rect where = new Rect(mediabox.x0 + margin, mediabox.y0 + margin, mediabox.x1 - margin, mediabox.y1 - margin);





            Device dev = writer.beginPage(mediabox);





            more = story.place(where, filled);





            story.draw(dev, Matrix.Identity());





            writer.endPage();


        }


        while (more);





        writer.close();


        writer.destroy();


        story.destroy();





        /* Now a combination of the two */


        writer = new DocumentWriter("out3.pdf", "PDF", "");





        story = new Story(festival_template, "", 11);





        dom = story.document();





        body = dom.body();





        DOM template = body.find(null, "id", "filmtemplate");





        for (Film film : films)


        {


            DOM clone = template.clone();





            tmp = clone.find(null, "id", "filmtitle");


            tmp.appendChild(dom.createTextNode(film.title));





            tmp = clone.find(null, "id", "director");


            tmp.appendChild(dom.createTextNode(film.director));





            tmp = clone.find(null, "id", "filmyear");


            tmp.appendChild(dom.createTextNode(film.year));





            for (String member : film.cast)


            {


                tmp = clone.find(null, "id", "cast");


                tmp.appendChild(dom.createTextNode(member));


                tmp.appendChild(dom.createElement("br"));


            }





            template.parent().appendChild(clone);


        }





        template.remove();





        do


        {


            Rect filled = new Rect();


            Rect where = new Rect(mediabox.x0 + margin, mediabox.y0 + margin, mediabox.x1 - margin, mediabox.y1 - margin);





            Device dev = writer.beginPage(mediabox);





            more = story.place(where, filled);





            story.draw(dev, Matrix.Identity());





            writer.endPage();


        }


        while (more);





        writer.close();


        writer.destroy();


        story.destroy();





    }


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package example;





import com.artifex.mupdf.fitz.*;





public class TraceDevice extends Device implements PathWalker, TextWalker


{


    public String traceColor(ColorSpace cs, float[] color, float alpha) {


        String s = cs + " [";


        int i;


        for (i = 0; i < color.length; ++i) {


            if (i > 0) s += " ";


            s += color[i];


        }


        return s + "] " + alpha;


    }


    public String traceStroke(StrokeState stroke) {


        return "c=" + stroke.getStartCap() + "," + stroke.getDashCap() + "," + stroke.getEndCap() +


            " j=" + stroke.getLineJoin() +


            " m=" + stroke.getMiterLimit() +


            " l=" + stroke.getLineWidth();


    }





    public void moveTo(float x, float y) {


        System.out.println("moveto " + x + " " + y);


    }





    public void lineTo(float x, float y) {


        System.out.println("lineto " + x + " " + y);


    }





    public void curveTo(float cx1, float cy1, float cx2, float cy2, float ex, float ey) {


        System.out.println("curveto " + cx1 + " " + cy1 + " " + cx2 + " " + cy2 + " " + ex + " " + ey);


    }





    public void closePath() {


        System.out.println("closepath");


    }





    public void showGlyph(Font font, Matrix trm, int glyph, int unicode, boolean wmode) {


        System.out.println("glyph '" + (char)unicode + "' " + glyph + "\t" + font + " " + trm);


    }





    public void tracePath(Path path) {


        path.walk(this);


    }





    public void traceText(Text text) {


        text.walk(this);


    }





    public void close() {


    }





    public void fillPath(Path path, boolean evenOdd, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp) {


        System.out.println("fillPath " + evenOdd + " " + ctm + " " + traceColor(cs, color, alpha));


        tracePath(path);


    }





    public void strokePath(Path path, StrokeState stroke, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp) {


        System.out.println("strokePath " + traceStroke(stroke) + " " + ctm + " " + traceColor(cs, color, alpha));


        tracePath(path);


    }





    public void clipPath(Path path, boolean evenOdd, Matrix ctm) {


        System.out.println("clipPath " + evenOdd + " " + ctm);


        tracePath(path);


    }





    public void clipStrokePath(Path path, StrokeState stroke, Matrix ctm) {


        System.out.println("clipStrokePath " + traceStroke(stroke) + " " + ctm);


        tracePath(path);


    }





    public void fillText(Text text, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp) {


        System.out.println("fillText " + ctm + " " + traceColor(cs, color, alpha));


        traceText(text);


    }





    public void strokeText(Text text, StrokeState stroke, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp) {


        System.out.println("strokeText " + ctm + " " + traceStroke(stroke) + " " + traceColor(cs, color, alpha));


        traceText(text);


    }





    public void clipText(Text text, Matrix ctm) {


        System.out.println("clipText " + ctm);


        traceText(text);


    }





    public void clipStrokeText(Text text, StrokeState stroke, Matrix ctm) {


        System.out.println("clipStrokeText " + ctm + " " + traceStroke(stroke));


        traceText(text);


    }





    public void ignoreText(Text text, Matrix ctm) {


        System.out.println("ignoreText " + ctm);


        traceText(text);


    }





    public void fillShade(Shade shd, Matrix ctm, float alpha, int cp) {


        System.out.println("fillShade " + ctm + " " + alpha);


    }





    public void fillImage(Image img, Matrix ctm, float alpha, int cp) {


        System.out.println("fillImage " + ctm + " " + alpha);


    }





    public void fillImageMask(Image img, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp) {


        System.out.println("fillImageMask " + ctm + " " + traceColor(cs, color, alpha));


    }





    public void clipImageMask(Image img, Matrix ctm) {


        System.out.println("clipImageMask " + ctm);


    }





    public void popClip() {


        System.out.println("popClip");


    }





    public void beginMask(Rect rect, boolean luminosity, ColorSpace cs, float[] bc, int cp) {


        System.out.println("beginMask r=" + rect +


                " l=" + luminosity +


                " " + traceColor(cs, bc, 1));


    }





    public void endMask() {


        System.out.println("endMask");


    }





    public void beginGroup(Rect rect, ColorSpace cs, boolean isolated, boolean knockout, int blendmode, float alpha) {


        System.out.println("beginGroup r=" + rect +


                " i=" + isolated +


                " k=" + knockout +


                " bm=" + blendmode +


                " a=" + alpha);


    }





    public void endGroup() {


        System.out.println("endGroup");


    }





    public int beginTile(Rect area, Rect view, float xstep, float ystep, Matrix ctm, int id) {


        System.out.println("beginTile");


        return 0;


    }





    public void endTile() {


        System.out.println("endTile");


    }





    public void beginLayer(String name) {


        System.out.println("beginLayer");


    }





    public void endLayer() {


        System.out.println("endLayer");


    }





    public static void main(String[] args) {


        Document doc = Document.openDocument("pdfref17.pdf");


        Page page = doc.loadPage(1144);


        TraceDevice dev = new TraceDevice();


        page.run(dev, new Matrix());


    }


}
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// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package example;





import com.artifex.mupdf.fitz.*;





import java.awt.*;


import java.awt.event.*;


import java.awt.image.*;





import java.io.File;


import java.io.FilenameFilter;


import java.io.FileNotFoundException;


import java.io.FileOutputStream;


import java.io.PrintWriter;


import java.io.StringWriter;


import java.io.IOException;


import java.io.RandomAccessFile;


import java.lang.reflect.Field;


import java.util.Vector;





public class Viewer extends Frame implements WindowListener, ActionListener, ItemListener, KeyListener, MouseWheelListener, Context.Log, ViewerCore.Callback


{


    protected Worker worker;


    protected ViewerCore doc;


    protected Location location;


    protected int chapterNumber;


    protected int pageNumber;


    protected ViewerCore.OutlineItem[] outline;





    protected int layoutWidth = 450;


    protected int layoutHeight = 600;


    protected int layoutEm = 12;





    protected String title;


    protected String author;


    protected String format;


    protected String encryption;


    protected boolean print;


    protected boolean copy;


    protected boolean edit;


    protected boolean annotate;


    protected boolean reflowable;


    protected boolean linearized;


    protected int updates;


    protected int firstUpdate;


    protected int chapters;


    protected int pages;





    protected Pixmap pixmap;


    protected Rect bbox;


    protected Rect[] links;


    protected String[] linkURIs;


    protected Quad[][] hits;





    protected int pixmapWidth;


    protected int pixmapHeight;


    protected float pixelScale;


    protected int screenDPI;


    protected Dimension screenSize;





    protected int searchDirection = 1;


    protected String searchNeedle = null;





    protected final int MIN_ZOOM_DPI = 18;


    protected final int MAX_ZOOM_DPI = 288;


    protected int[] zoomList = {


        18, 24, 36, 54, 72, 96, 120, 144, 180, 216, 288


    };


    protected boolean customZoom = false;


    protected int currentDPI = 72;





    protected int rotate = 0;


    protected boolean icc = true;


    protected int antialias = 8;


    protected boolean invert = false;


    protected boolean tint = false;


    protected int tintBlack = 0x303030;


    protected int tintWhite = 0xFFFFF0;


    protected boolean showLinks = false;


    protected boolean isFullscreen = false;





    protected ScrollPane pageScroll;


    protected Panel pageHolder;


    protected PageCanvas pageCanvas;





    protected Button firstButton, prevButton, nextButton, lastButton;


    protected TextField pageField;


    protected Label pageLabel;


    protected Button zoomInButton, zoomOutButton;


    protected Choice zoomChoice;


    protected Panel reflowPanel;


    protected Button fontIncButton, fontDecButton;


    protected Label fontSizeLabel;





    protected TextField searchField;


    protected Button searchPrevButton, searchNextButton;


    protected Panel searchStatusPanel;


    protected Label searchStatus;





    protected Panel outlinePanel;


    protected List outlineList;





    protected Progressmeter meter;





    protected int number = 0;





    protected class Mark {


        Location loc;





        protected Mark(Location loc) {


            this.loc = loc;


        }


    }





    protected int historyCount = 0;


    protected Mark[] history = new Mark[256];


    protected int futureCount = 0;


    protected Mark[] future = new Mark[256];


    protected Mark[] marks = new Mark[10];





    protected static void messageBox(Frame owner, String title, String message) {


        final Dialog box = new Dialog(owner, title, true);


        box.add(new Label(message), BorderLayout.CENTER);


        Panel buttonPane = new Panel(new FlowLayout());


        Button okayButton = new Button("Okay");


        okayButton.addActionListener(new ActionListener() {


            public void actionPerformed(ActionEvent event) {


                box.setVisible(false);


            }


        });


        buttonPane.add(okayButton);


        box.add(buttonPane, BorderLayout.SOUTH);


        box.pack();


        box.setVisible(true);


        box.dispose();


    }





    protected static String passwordDialog(Frame owner, String title) {


        final Dialog box = new Dialog(owner, title, true);


        final TextField textField = new TextField(20);


        textField.setEchoChar('*');


        Panel buttonPane = new Panel(new FlowLayout());


        Button cancelButton = new Button("Cancel");


        Button okayButton = new Button("Okay");


        cancelButton.addActionListener(new ActionListener() {


            public void actionPerformed(ActionEvent event) {


                textField.setText("");


                box.setVisible(false);


            }


        });


        okayButton.addActionListener(new ActionListener() {


            public void actionPerformed(ActionEvent event) {


                box.setVisible(false);


            }


        });


        box.add(new Label("Password:"), BorderLayout.NORTH);


        box.add(textField, BorderLayout.CENTER);


        buttonPane.add(cancelButton);


        buttonPane.add(okayButton);


        box.add(buttonPane, BorderLayout.SOUTH);


        box.pack();


        box.setVisible(true);


        box.dispose();


        String pwd = textField.getText();


        if (pwd.length() == 0)


            return null;


        return pwd;


    }





    public class LogDialog extends Dialog implements ActionListener, KeyListener{


        TextArea info = new TextArea("");


        Button okay = new Button("Okay");





        public LogDialog(Frame parent, String title, String message) {


            super(parent, title, true);





            setLayout(new GridLayout(2, 1));


            info.setText(message);


            info.setEnabled(false);


            add(info);





            Panel buttonPanel = new Panel(new FlowLayout(FlowLayout.CENTER));


            {


                okay.addActionListener(this);


                okay.addKeyListener(this);


                buttonPanel.add(okay);


            }


            add(buttonPanel);





            pack();


            setResizable(false);


            okay.requestFocusInWindow();


            setLocationRelativeTo(parent);


            setVisible(true);


        }





        public void actionPerformed(ActionEvent e) {


            if (e.getSource() == okay)


                dispose();


        }





        public void keyPressed(KeyEvent e) { }


        public void keyReleased(KeyEvent e) { }





        public void keyTyped(KeyEvent e) {


            if (e.getKeyChar() == '\u001b')


                dispose();


        }


    }





    public void exception(Throwable t) {


        StringWriter sw = new StringWriter();


        PrintWriter pw = new PrintWriter(sw);


        t.printStackTrace(pw);


        System.out.println("Exception: " + sw.toString());


        LogDialog ld = new LogDialog(this, "Exception!", "Exception: " + sw.toString());


    }





    public void error(String message) {


        LogDialog ld = new LogDialog(this, "Error!", "Error: " + message);


    }





    public void warning(String message) {


        LogDialog ld = new LogDialog(this, "Warning!", "Warning: " + message);


    }





    public Viewer(String documentPath) {


        pixelScale = getRetinaScale();


        screenDPI = getScreenDPI();


        screenSize = getScreenSize();





        currentDPI = zoomList[findNextLargerZoomLevel(screenDPI - 1)];





        setTitle("MuPDF: ");





        outlinePanel = new Panel(new BorderLayout());


        {


            outlineList = new List();


            outlineList.addItemListener(this);


            outlinePanel.add(outlineList, BorderLayout.CENTER);


        }


        this.add(outlinePanel, BorderLayout.WEST);


        outlinePanel.setMinimumSize(new Dimension(300, 300));


        outlinePanel.setPreferredSize(new Dimension(300, 300));


        outlinePanel.setVisible(false);





        Panel rightPanel = new Panel(new BorderLayout());


        {


            Panel toolpane = new Panel(new GridBagLayout());


            {


                GridBagConstraints c = new GridBagConstraints();


                c.fill = GridBagConstraints.HORIZONTAL;


                c.anchor = GridBagConstraints.WEST;





                Panel toolbar = new Panel(new FlowLayout(FlowLayout.LEFT));


                {


                    firstButton = new Button("|<");


                    firstButton.addActionListener(this);


                    prevButton = new Button("<");


                    prevButton.addActionListener(this);


                    nextButton = new Button(">");


                    nextButton.addActionListener(this);


                    lastButton = new Button(">|");


                    lastButton.addActionListener(this);


                    pageField = new TextField(4);


                    pageField.addActionListener(this);


                    pageLabel = new Label("/ " + pages);





                    toolbar.add(firstButton);


                    toolbar.add(prevButton);


                    toolbar.add(pageField);


                    toolbar.add(pageLabel);


                    toolbar.add(nextButton);


                    toolbar.add(lastButton);


                }


                c.gridy = 0;


                toolpane.add(toolbar, c);





                toolbar = new Panel(new FlowLayout(FlowLayout.LEFT));


                {


                    zoomOutButton = new Button("Zoom-");


                    zoomOutButton.addActionListener(this);


                    zoomInButton = new Button("Zoom+");


                    zoomInButton.addActionListener(this);





                    zoomChoice = new Choice();


                    for (int i = 0; i < zoomList.length; ++i) {


                        zoomChoice.add(String.valueOf(zoomList[i]));


                        if (zoomList[i] == currentDPI)


                            zoomChoice.select(i);


                    }


                    zoomChoice.addItemListener(this);





                    toolbar.add(zoomOutButton);


                    toolbar.add(zoomChoice);


                    toolbar.add(zoomInButton);


                }


                c.gridy += 1;


                toolpane.add(toolbar, c);





                reflowPanel = new Panel(new FlowLayout(FlowLayout.LEFT));


                {


                    fontDecButton = new Button("Font-");


                    fontDecButton.addActionListener(this);


                    fontIncButton = new Button("Font+");


                    fontIncButton.addActionListener(this);


                    fontSizeLabel = new Label(String.valueOf(layoutEm));





                    reflowPanel.add(fontDecButton);


                    reflowPanel.add(fontSizeLabel);


                    reflowPanel.add(fontIncButton);


                }


                c.gridy += 1;


                toolpane.add(reflowPanel, c);





                toolbar = new Panel(new FlowLayout(FlowLayout.LEFT));


                {


                    searchField = new TextField(20);


                    searchField.addActionListener(this);


                    searchPrevButton = new Button("<");


                    searchPrevButton.addActionListener(this);


                    searchNextButton = new Button(">");


                    searchNextButton.addActionListener(this);





                    toolbar.add(searchField);


                    toolbar.add(searchPrevButton);


                    toolbar.add(searchNextButton);


                }


                searchField.addKeyListener(this);


                c.gridy += 1;


                toolpane.add(toolbar, c);





                searchStatusPanel = new Panel(new FlowLayout(FlowLayout.LEFT));


                {


                    searchStatus = new Label();





                    searchStatusPanel.add(searchStatus);


                }


                c.gridy += 1;


                toolpane.add(searchStatusPanel, c);


            }


            rightPanel.add(toolpane, BorderLayout.NORTH);


        }


        this.add(rightPanel, BorderLayout.EAST);





        pageScroll = new ScrollPane(ScrollPane.SCROLLBARS_NEVER);


        {


            pageHolder = new Panel(new GridBagLayout());


            {


                pageHolder.setBackground(Color.gray);


                pageCanvas = new PageCanvas(pixelScale);


                pageHolder.add(pageCanvas);


            }


            pageCanvas.addKeyListener(this);


            pageCanvas.addMouseWheelListener(this);


            pageScroll.add(pageHolder);


        }


        this.add(pageScroll, BorderLayout.CENTER);





        addWindowListener(this);





        Toolkit toolkit = Toolkit.getDefaultToolkit();


        EventQueue eq = toolkit.getSystemEventQueue();


        worker = new Worker(eq);


        worker.start();





        pack();





        pageCanvas.requestFocusInWindow();





        doc = new ViewerCore(worker, this, documentPath);


        doc.openDocument(new ViewerCore.OnException() {


            public void run(Throwable t) {


                exception(t);


            }


        });


    }





    public void dispose() {


        doc.cancelSearch(null);


        doc.worker.stop();


        super.dispose();


    }





    public void keyPressed(KeyEvent e) {


    }





    public void keyReleased(KeyEvent e) {


        if (e.getSource() == pageCanvas) {


            int c = e.getKeyCode();





            switch(c)


            {


            case KeyEvent.VK_F1: showHelp(); break;





            case KeyEvent.VK_LEFT: pan(-10, 0); break;


            case KeyEvent.VK_RIGHT: pan(+10, 0); break;


            case KeyEvent.VK_UP: pan(0, -10); break;


            case KeyEvent.VK_DOWN: pan(0, +10); break;





            case KeyEvent.VK_PAGE_UP: doc.flipPages(-number, null); break;


            case KeyEvent.VK_PAGE_DOWN: doc.flipPages(+number, null); break;


            }


        }


    }





    public void keyTyped(KeyEvent e) {


        if (e.getSource() == pageCanvas)


            canvasKeyTyped(e);


        else if (e.getSource() == searchField)


            searchFieldKeyTyped(e);


    }





    protected void searchFieldKeyTyped(KeyEvent e) {


        if (e.getExtendedKeyCodeForChar(e.getKeyChar()) == java.awt.event.KeyEvent.VK_ESCAPE)


            clearSearch();





    }





    protected void canvasKeyTyped(KeyEvent e) {


        char c = e.getKeyChar();





        switch(c)


        {


        case 'r': doc.reloadDocument(null); break;


        case 'q': dispose(); break;


        case 'S': save(); break;





        case 'f': toggleFullscreen(); break;





        case 'm': mark(number); break;


        case 't': jumpHistoryBack(number); break;


        case 'T': jumpHistoryForward(number); break;





        case '>': relayout(number > 0 ? number : +1); break;


        case '<': relayout(number > 0 ? number : -1); break;





        case 'I': toggleInvert(); break;


        case 'E': toggleICC(); break;


        case 'A': toggleAntiAlias(); break;


        case 'C': toggleTint(); break;


        case 'o': toggleOutline(); break;


        case 'L': toggleLinks(); break;


        case 'i': showInfo(); break;





        case '[': rotate(-90); break;


        case ']': rotate(+90); break;





        case '+': zoomIn(); break;


        case '-': zoomOut(); break;


        case 'z': zoomToDPI(number); break;





        case 'w': shrinkWrap(); break;


        case 'W': fitWidth(); break;


        case 'H': fitHeight(); break;


        case 'Z': fitPage(); break;





        case 'k': pan(0, pageCanvas != null ? pageCanvas.getHeight() / -10 : -10); break;


        case 'j': pan(0, pageCanvas != null ? pageCanvas.getWidth() / +10 : +10); break;


        case 'h': pan(pageCanvas != null ? pageCanvas.getHeight() / -10 : -10, 0); break;


        case 'l': pan(pageCanvas != null ? pageCanvas.getWidth() / +10 : +10, 0); break;





        case 'b': smartMove(-1, number); break;


        case ' ': smartMove(+1, number); break;





        case ',': flipPages(-number); break;


        case '.': flipPages(+number); break;





        case 'g': gotoPage(number); break;


        case 'G': gotoLastPage(); break;





        case '/': editSearchNeedle(+1); break;


        case '?': editSearchNeedle(-1); break;


        case 'N': search(-1); break;


        case 'n': search(+1); break;


        case '\u001b': clearSearch(); break;


        }





        if (c >= '0' && c <= '9')


            number = number * 10 + c - '0';


        else


            number = 0;


    }





    public void mouseWheelMoved(MouseWheelEvent e) {


        int mod = e.getModifiersEx();


        int rot = e.getWheelRotation();


        if ((mod & MouseWheelEvent.CTRL_DOWN_MASK) != 0) {


            if (rot < 0)


                zoomIn();


            else


                zoomOut();


        } else if ((mod & MouseWheelEvent.SHIFT_DOWN_MASK) != 0) {


            if (rot < 0)


                pan(pageCanvas != null ? pageCanvas.getHeight() / -10 : -10, 0);


            else


                pan(pageCanvas != null ? pageCanvas.getHeight() / +10 : +10, 0);


        } else if (mod == 0) {


            if (rot < 0)


                pan(0, pageCanvas != null ? pageCanvas.getHeight() / -10 : -10);


            else


                pan(0, pageCanvas != null ? pageCanvas.getHeight() / +10 : +10);


        }


    }





    protected void editSearchNeedle(int direction) {


        clearSearch();


        searchDirection = direction;


        searchField.requestFocusInWindow();


    }





    protected void cancelSearch() {


        doc.cancelSearch(null);


    }





    protected void clearSearch() {


        cancelSearch();


        searchField.setText("");


        searchStatus.setText("");


        searchStatusPanel.validate();


        validate();


        hits = null;


        redraw();


    }





    public void search(int direction) {


        if (searchField.isEnabled()) {


            cancelSearch();


            searchField.setEnabled(false);


            searchNextButton.setEnabled(false);


            searchPrevButton.setEnabled(false);


            pageCanvas.requestFocusInWindow();


            doc.search(searchField.getText(), direction, new ViewerCore.OnException() {


                    public void run(Throwable t) {


                        exception(t);


                    }


            });


        }


    }





    protected void render() {


        if (bbox == null)


            return;





        float width = bbox.x1 - bbox.x0;


        float height = bbox.y1 - bbox.y0;


        float scaleX = (float) Math.floor(width * (currentDPI/72.0f) * pixelScale + 0.5f) / width;


        float scaleY = (float) Math.floor(height * (currentDPI/72.0f) * pixelScale + 0.5f) / height;


        Matrix ctm = new Matrix().scale(scaleX, scaleY).rotate(rotate);





        Rect atOrigin = new Rect(bbox).transform(ctm);


        ctm.e -= atOrigin.x0;


        ctm.f -= atOrigin.y0;


        Rect bounds = new Rect(bbox).transform(ctm);





        doc.renderPage(ctm, bounds, icc, antialias, invert, tint, tintBlack, tintWhite,


            new ViewerCore.OnException() {


                public void run(Throwable t) {


                    exception(t);


                }


            }


        );


    }





    protected int findExactZoomLevel(int dpi) {


        for (int level = 0; level < zoomList.length - 1; level++)


            if (zoomList[level] == dpi)


                return level;


        return -1;


    }





    protected int findNextSmallerZoomLevel(int dpi) {


        for (int level = zoomList.length - 1; level >= 0; level--)


            if (zoomList[level] < dpi)


                return level;


        return 0;


    }





    protected int findNextLargerZoomLevel(int dpi) {


        for (int level = 0; level < zoomList.length - 1; level++)


            if (zoomList[level] > dpi)


                return level;


        return zoomList.length - 1;


    }





    protected void zoomToDPI(int newDPI) {


        if (newDPI == 0)


            newDPI = screenDPI;


        if (newDPI < MIN_ZOOM_DPI)


            newDPI = MIN_ZOOM_DPI;


        if (newDPI > MAX_ZOOM_DPI)


            newDPI = MAX_ZOOM_DPI;





        if (newDPI == currentDPI)


            return;





        int level = findExactZoomLevel(newDPI);


        if (level < 0) {


            if (customZoom)


                zoomChoice.remove(0);


            customZoom = true;


            zoomChoice.insert(String.valueOf(newDPI), 0);


            zoomChoice.select(0);


        } else {


            if (customZoom) {


                customZoom = false;


                zoomChoice.remove(0);


            }


            zoomChoice.select(level);


        }





        currentDPI = newDPI;


        render();


    }





    protected void zoomToLevel(int level) {


        if (level < 0)


            level = 0;


        if (level >= zoomList.length - 1)


            level = zoomList.length - 1;


        zoomToDPI(zoomList[level]);


    }





    protected void zoomIn() {


        zoomToLevel(findNextLargerZoomLevel(currentDPI));


    }





    protected void zoomOut() {


        zoomToLevel(findNextSmallerZoomLevel(currentDPI));


    }





    protected void zoomToScale(float newZoom) {


        zoomToDPI((int)(newZoom * 72));


    }





    protected void fit(float desired, float unscaled) {


        zoomToScale(desired / unscaled);


    }





    protected float unscaledWidth() {


        return bbox != null ? bbox.x1 - bbox.x0 : 0;


    }





    protected float unscaledHeight() {


        return bbox != null ? bbox.y1 - bbox.y0 : 0;


    }





    protected void fitWidth() {


        fit(pageScroll.getSize().width, unscaledWidth());


    }





    protected void fitHeight() {


        fit(pageScroll.getSize().height, unscaledHeight());


    }





    protected void fitPage() {


        Dimension size = pageScroll.getSize();


        float width = bbox != null ? bbox.x1 - bbox.x0 : 0;


        float height = bbox != null ? bbox.y1 - bbox.y0 : 0;


        float pageAspect = (width == 0 || height == 0) ? 0 : (width / height);


        float canvasAspect = (float) size.width / (float) size.height;


        if (pageAspect > canvasAspect)


            fitWidth();


        else


            fitHeight();


    }





    protected void rotate(int change) {


        int newRotate = rotate + change;


        while (newRotate < 0) newRotate += 360;


        while (newRotate >= 360) newRotate -= 360;





        if (newRotate - rotate == 0)


            return;


        rotate = newRotate;





        render();


    }





    protected void toggleAntiAlias() {


        int newAntialias = number != 0 ? number : (antialias == 8 ? 0 : 8);


        if (newAntialias - antialias == 0)


            return;





        antialias = newAntialias;


        render();


    }





    protected void toggleICC() {


        icc = !icc;


        render();


    }





    protected void toggleInvert() {


        invert = !invert;


        render();


    }





    protected void toggleTint() {


        tint = !tint;


        render();


    }





    protected void toggleOutline() {


        if (outlineList.getItemCount() <= 0)


            return;





        outlinePanel.setVisible(!outlinePanel.isVisible());


        pack();


        validate();


    }





    protected void toggleLinks() {


        showLinks = !showLinks;


        redraw();


    }





    protected boolean isShrinkWrapped(int oldPixmapWidth, int oldPixmapHeight) {


        Dimension size = pageScroll.getSize();


        if (oldPixmapWidth == 0 && oldPixmapHeight == 0)


            return true;


        if (oldPixmapWidth + 4 == size.width && oldPixmapHeight + 4 == size.height)


            return true;


        return false;


    }





    protected void shrinkWrap() {


        Dimension newSize = new Dimension(pixmapWidth, pixmapHeight);


        newSize.width += 4;


        newSize.height += 4;





        if (newSize.width > screenSize.width)


            newSize.width = screenSize.width;


        if (newSize.height > screenSize.height)


            newSize.height = screenSize.height;





        pageScroll.setPreferredSize(newSize);


        pack();


    }





    protected void redraw() {


        boolean wasShrinkWrapped = isShrinkWrapped(pixmapWidth, pixmapHeight);





        if (pixmap != null) {


            pixmapWidth = pixmap.getWidth();


            pixmapHeight = pixmap.getHeight();


            BufferedImage image = new BufferedImage(pixmapWidth, pixmapHeight, BufferedImage.TYPE_3BYTE_BGR);


            image.setRGB(0, 0, pixmapWidth, pixmapHeight, pixmap.getPixels(), 0, pixmapWidth);


            pageCanvas.setPage(image, showLinks ? links : null, hits);


        } else {


            pixmapWidth = 0;


            pixmapHeight = 0;


            pageCanvas.setPage(null, null, null);


        }





        if (wasShrinkWrapped)


            shrinkWrap();





        pageCanvas.invalidate();


        validate();


    }





    protected static String paperSizeName(int w, int h)


    {


        /* ISO A */


        if (w == 2384 && h == 3370) return "A0";


        if (w == 1684 && h == 2384) return "A1";


        if (w == 1191 && h == 1684) return "A2";


        if (w == 842 && h == 1191) return "A3";


        if (w == 595 && h == 842) return "A4";


        if (w == 420 && h == 595) return "A5";


        if (w == 297 && h == 420) return "A6";





        /* US */


        if (w == 612 && h == 792) return "Letter";


        if (w == 612 && h == 1008) return "Legal";


        if (w == 792 && h == 1224) return "Ledger";


        if (w == 1224 && h == 792) return "Tabloid";





        return null;


    }





    protected void showHelp() {


        final Dialog box = new Dialog(this, "Help", true);


        box.addWindowListener(new WindowListener() {


            public void windowActivated(WindowEvent event) { }


            public void windowDeactivated(WindowEvent event) { }


            public void windowIconified(WindowEvent event) { }


            public void windowDeiconified(WindowEvent event) { }


            public void windowOpened(WindowEvent event) { }


            public void windowClosed(WindowEvent event) { }


            public void windowClosing(WindowEvent event) {


                box.setVisible(false);


                pageCanvas.requestFocusInWindow();


            }


        });





        String help[] = {


            "The middle mouse button (scroll wheel button) pans the document view.",


            //"The right mouse button selects a region and copies the marked text to the clipboard.",


            //"",


            //"",


            "F1 - show this message",


            "i - show document information",


            "o - show document outline",


            //"a - show annotation editor",


            "L - highlight links",


            //"F - highlight form fields",


            "r - reload file",


            "S - save file",


            "q - quit",


            "",


            "< - decrease E-book font size",


            "> - increase E-book font size",


            "A - toggle anti-aliasing",


            "I - toggle inverted color mode",


            "C - toggle tinted color mode",


            "E - toggle ICC color management",


            //"e - toggle spot color emulation",


            "",


            "f - fullscreen window",


            "w - shrink wrap window",


            "W - fit to width",


            "H - fit to height",


            "Z - fit to page",


            "z - reset zoom",


            "[number] z - set zoom resolution in DPI",


            "plus - zoom in",


            "minus - zoom out",


            "[ - rotate counter-clockwise",


            "] - rotate clockwise",


            "arrow keys - scroll in small increments",


            "h, j, k, l - scroll in small increments",


            "",


            "b - smart move backward",


            "space - smart move forward",


            "comma or page up - go backward",


            "period or page down - go forward",


            "g - go to first page",


            "G - go to last page",


            "[number] g - go to page number",


            "",


            "m - save current location in history",


            "t - go backward in history",


            "T - go forward in history",


            "[number] m - save current location in numbered bookmark",


            "[number] t - go to numbered bookmark",


            "",


            "/ - search for text forward",


            "? - search for text backward",


            "n - repeat search",


            "N - repeat search in reverse direction",


        };





        Panel helpPanel = new Panel(new GridLayout(help.length, 1));





        for (int i = 0; i < help.length; i++)


            helpPanel.add(new Label(help[i]));





        Button button = new Button("OK");


        button.addActionListener(new ActionListener() {


            public void actionPerformed(ActionEvent event) {


                box.setVisible(false);


            }


        });


        button.addKeyListener(new KeyListener() {


            public void keyPressed(KeyEvent e) { }


            public void keyReleased(KeyEvent e) {


                if (e.getKeyCode() == KeyEvent.VK_F1)


                    box.setVisible(false);


            }


            public void keyTyped(KeyEvent e) {


                if (e.getKeyChar() == '\u001b' || e.getKeyChar() == '\r' || e.getKeyChar() == '\n')


                    box.setVisible(false);


            }


        });





        Panel buttonPane = new Panel(new FlowLayout());


        buttonPane.add(button);





        box.add(helpPanel, BorderLayout.CENTER);


        box.add(buttonPane, BorderLayout.SOUTH);





        box.setResizable(false);


        box.pack();





        java.awt.Point winLoc = this.getLocation();


        Dimension winDim = this.getSize();


        int winCenterX = winLoc.x + winDim.width / 2;


        int winCenterY = winLoc.y + winDim.height / 2;





        Dimension diagDim = box.getSize();


        int x = winCenterX - diagDim.width / 2;


        int y = winCenterY - diagDim.height / 2;





        box.setLocation(x, y);





        button.requestFocusInWindow();


        box.setVisible(true);





        box.dispose();


    }





    protected void showInfo() {


        StringBuffer buffer;





        cancelSearch();





        final Dialog box = new Dialog(this, "Document info", true);


        box.addWindowListener(new WindowListener() {


            public void windowActivated(WindowEvent event) { }


            public void windowDeactivated(WindowEvent event) { }


            public void windowIconified(WindowEvent event) { }


            public void windowDeiconified(WindowEvent event) { }


            public void windowOpened(WindowEvent event) { }


            public void windowClosed(WindowEvent event) { }


            public void windowClosing(WindowEvent event) {


                box.setVisible(false);


                pageCanvas.requestFocusInWindow();


            }


        });





        Panel infoPanel = new Panel();


        int rows = 0;





        if (title != null) rows++;





        if (author != null) rows++;





        if (format != null) rows++;





        if (encryption != null) rows++;





        buffer = new StringBuffer();


        if (print)


            buffer.append("print, ");


        if (copy)


            buffer.append("copy, ");


        if (edit)


            buffer.append("edit, ");


        if (annotate)


            buffer.append("annotate, ");


        if (buffer.length() > 2)


            buffer.delete(buffer.length() - 2, buffer.length());


        String permissions = buffer.length() > 0 ? buffer.toString() : null;


        if (permissions != null) rows++;





        buffer = new StringBuffer();


        if (doc.equals("PDF")) {


            buffer.append("PDF ");


            if (linearized)


                buffer.append("linearized ");


            buffer.append("document with ");


            buffer.append(updates);


            if (updates == 1)


                buffer.append(" update");


            else


                buffer.append(" updates");


        }


        String versions = buffer.length() > 0 ? buffer.toString() : null;


        if (versions != null) rows++;





        buffer = new StringBuffer();


        if (doc.equals("PDF")) {


            if (updates > 1) {


                if (firstUpdate == 0)


                    buffer.append("Change firstUpdate seems valid.");


                else if (firstUpdate == 1)


                    buffer.append("Invalid changes made to the document in the last update.");


                else if (firstUpdate == 2)


                    buffer.append("Invalid changes made to the document in the penultimate update.");


                else {


                    buffer.append("Invalid changes made to the document ");


                    buffer.append(firstUpdate);


                    buffer.append(" updates ago.");


                }


            }


        }


        String validation = buffer.length() > 0 ? buffer.toString() : null;


        if (validation != null) rows++;





        buffer = new StringBuffer();


        int w = 0;


        int h = 0;


        if (bbox != null) {


            w = (int)(bbox.x1 - bbox.x0 + 0.5f);


            h = (int)(bbox.y1 - bbox.y0 + 0.5f);


        }


        buffer.append(w);


        buffer.append(" x ");


        buffer.append(h);


        String name = paperSizeName(w, h);


        if (name == null)


            name = paperSizeName(h, w);


        if (name != null)


            buffer.append("(" + name + ")");


        String paperSize = buffer.length() > 0 ? buffer.toString() : null;


        if (paperSize != null) rows++;





        buffer = new StringBuffer();


        buffer.append(pageNumber + 1);


        buffer.append(" / ");


        buffer.append(pages);


        String page = buffer.length() > 0 ? buffer.toString() : null;


        if (page != null) rows++;





        String iccstring = icc ? "on" : "off";


        rows++;





        String antialiasstring = Integer.toString(antialias);


        rows++;





        infoPanel.setLayout(new GridLayout(rows, 1));





        if (title != null) infoPanel.add(new Label("Title: " + title));


        if (author != null) infoPanel.add(new Label("Author: " + author));


        if (format != null) infoPanel.add(new Label("Format: " + format));


        if (encryption != null) infoPanel.add(new Label("Encryption: " + encryption));


        if (permissions != null) infoPanel.add(new Label("Permissions: " + permissions));


        if (versions != null) infoPanel.add(new Label(versions));


        if (validation != null) infoPanel.add(new Label(validation));


        infoPanel.add(new Label("Size: " + paperSize));


        infoPanel.add(new Label("Page: " + page));


        infoPanel.add(new Label("ICC rendering: " + iccstring));


        infoPanel.add(new Label("Antialias rendering: " + antialiasstring));





        Button button = new Button("OK");


        button.addActionListener(new ActionListener() {


            public void actionPerformed(ActionEvent event) {


                box.setVisible(false);


            }


        });


        button.addKeyListener(new KeyListener() {


            public void keyPressed(KeyEvent e) { }


            public void keyReleased(KeyEvent e) { }


            public void keyTyped(KeyEvent e) {


                if (e.getKeyChar() == '\u001b' || e.getKeyChar() == '\r' || e.getKeyChar() == '\n')


                    box.setVisible(false);


            }


        });





        Panel buttonPane = new Panel(new FlowLayout());


        buttonPane.add(button);





        box.add(infoPanel, BorderLayout.CENTER);


        box.add(buttonPane, BorderLayout.SOUTH);





        button.requestFocusInWindow();





        box.setResizable(false);


        box.pack();





        java.awt.Point winLoc = this.getLocation();


        Dimension winDim = this.getSize();


        int winCenterX = winLoc.x + winDim.width / 2;


        int winCenterY = winLoc.y + winDim.height / 2;





        Dimension diagDim = box.getSize();


        int x = winCenterX - diagDim.width / 2;


        int y = winCenterY - diagDim.height / 2;





        box.setLocation(x, y);





        box.setVisible(true);


        box.dispose();


    }





    protected void toggleFullscreen() {


        isFullscreen = !isFullscreen;





        if (isFullscreen)


            setExtendedState(Frame.MAXIMIZED_BOTH);


        else


            setExtendedState(Frame.NORMAL);


    }





    protected void mark(int number) {


        cancelSearch();


        if (number == 0)


            pushHistory();


        else if (number > 0 && number < marks.length)


            marks[number] = saveMark();


    }





    protected void jumpHistoryBack(int number) {


        cancelSearch();


        if (number == 0) {


            if (historyCount > 0)


                popHistory();


        } else if (number > 0 && number < marks.length)


            restoreMark(marks[number]);


    }





    protected void jumpHistoryForward(int number) {


        cancelSearch();


        if (number == 0) {


            if (futureCount > 0) {


                popFuture();


            }


        }


    }





    protected Mark saveMark() {


        return new Mark(location);


    }





    protected void restoreMark(Mark mark) {


        if (mark != null) {


            doc.gotoLocation(mark.loc, null);


            pageCanvas.requestFocusInWindow();


        }


    }





    protected void pushHistory() {


        if (historyCount > 0 && location.equals(history[historyCount - 1].loc))


        {


            return;


        }





        if (historyCount + 1 >= history.length) {


            for (int i = 0; i < history.length - 1; i++)


                history[i] = history[i + 1];


            history[historyCount] = saveMark();


        } else {


            history[historyCount++] = saveMark();


        }


    }





    protected void pushFuture() {


        if (futureCount + 1 >= future.length) {


            for (int i = 0; i < future.length - 1; i++)


                future[i] = future[i + 1];


            future[futureCount] = saveMark();


        } else {


            future[futureCount++] = saveMark();


        }


    }





    protected void clearFuture() {


        futureCount = 0;


    }





    protected void popHistory() {


        Location here = location;


        pushFuture();


        while (historyCount > 0 && location.equals(here))


            restoreMark(history[--historyCount]);


    }





    protected void popFuture() {


        Location here = location;


        pushHistory();


        while (futureCount > 0 && location.equals(here))


            restoreMark(future[--futureCount]);


    }





    protected void pan(int panx, int pany) {


        Adjustable hadj = pageScroll.getHAdjustable();


        Adjustable vadj = pageScroll.getVAdjustable();


        int h = hadj.getValue();


        int v = vadj.getValue();


        int newh = h + panx;


        int newv = v + pany;





        if (newh < hadj.getMinimum())


            newh = hadj.getMinimum();


        if (newh > hadj.getMaximum() - hadj.getVisibleAmount())


            newh = hadj.getMaximum() - hadj.getVisibleAmount();


        if (newv < vadj.getMinimum())


            newv = vadj.getMinimum();


        if (newv > vadj.getMaximum() - vadj.getVisibleAmount())


            newv = vadj.getMaximum() - vadj.getVisibleAmount();





        if (newh == h && newv == v)


            return;





        if (newh != h)


            hadj.setValue(newh);


        if (newv != v)


            vadj.setValue(newv);


    }





    protected void smartMove(int direction, int moves) {


        cancelSearch();





        if (moves < 1)


            moves = 1;





        while (moves-- > 0)


        {


            Adjustable hadj = pageScroll.getHAdjustable();


            Adjustable vadj = pageScroll.getVAdjustable();


            int slop_x = hadj.getMaximum() / 20;


            int slop_y = vadj.getMaximum() / 20;





            if (direction > 0) {


                int remaining_x = hadj.getMaximum() - hadj.getValue() - hadj.getVisibleAmount();


                int remaining_y = vadj.getMaximum() - vadj.getValue() - vadj.getVisibleAmount();





                if (remaining_y > slop_y) {


                    int value = vadj.getValue() + vadj.getVisibleAmount() * 9 / 10;


                    if (value > vadj.getMaximum())


                        value = vadj.getMaximum();


                    vadj.setValue(value);


                } else if (remaining_x > slop_x) {


                    vadj.setValue(vadj.getMinimum());


                    int value = hadj.getValue() + hadj.getVisibleAmount() * 9 / 10;


                    if (value > hadj.getMaximum())


                        value = hadj.getMaximum();


                    hadj.setValue(value);


                } else {


                    doc.flipPages(+1, null);


                    vadj.setValue(vadj.getMinimum());


                    hadj.setValue(hadj.getMinimum());


                }


            } else {


                int remaining_x = Math.abs(hadj.getMinimum() - hadj.getValue());


                int remaining_y = Math.abs(vadj.getMinimum() - vadj.getValue());





                if (remaining_y > slop_y) {


                    int value = vadj.getValue() - vadj.getVisibleAmount() * 9 / 10;


                    if (value < vadj.getMinimum())


                        value = vadj.getMinimum();


                    vadj.setValue(value);


                } else if (remaining_x > slop_x) {


                    vadj.setValue(vadj.getMaximum());


                    int value = hadj.getValue() - hadj.getVisibleAmount() * 9 / 10;


                    if (value < hadj.getMinimum())


                        value = hadj.getMinimum();


                    hadj.setValue(value);


                } else {


                    doc.flipPages(-1, null);


                    vadj.setValue(vadj.getMaximum());


                    hadj.setValue(hadj.getMaximum());


                }


            }


        }


    }





    protected void flipPages(int number) {


        cancelSearch();


        doc.flipPages(number, null);


    }





    protected void gotoPage(int number) {


        cancelSearch();


        doc.gotoPage(number - 1, null);


    }





    protected void gotoLastPage() {


        cancelSearch();


        doc.gotoLastPage(null);


    }





    protected void relayout(int change) {


        int newEm = layoutEm + change;


        if (newEm < 6)


            newEm = 6;


        if (newEm > 36)


            newEm = 36;





        if (newEm == layoutEm)


            return;





        layoutEm = newEm;


        fontSizeLabel.setText(String.valueOf(layoutEm));


        doc.relayoutDocument(layoutWidth, layoutHeight, layoutEm, null);


    }





    public void actionPerformed(ActionEvent event) {


        Object source = event.getSource();





        if (source == firstButton)


            doc.gotoFirstPage(null);


        if (source == lastButton)


            doc.gotoLastPage(null);


        if (source == prevButton)


            doc.flipPages(-1, null);


        if (source == nextButton)


            doc.flipPages(+1, null);


        if (source == pageField) {


            doc.gotoPage(Integer.parseInt(pageField.getText()) - 1, null);


            pageCanvas.requestFocusInWindow();


        }





        if (source == searchField)


            search(searchDirection);


        if (source == searchNextButton)


            search(+1);


        if (source == searchPrevButton)


            search(-1);





        if (source == fontIncButton && doc != null && reflowable)


            relayout(+1);


        if (source == fontDecButton && doc != null && reflowable)


            relayout(-1);





        if (source == zoomOutButton) {


            zoomOut();


            pageCanvas.requestFocusInWindow();


        }


        if (source == zoomInButton) {


            zoomIn();


            pageCanvas.requestFocusInWindow();


        }


    }





    public void itemStateChanged(ItemEvent event) {


        Object source = event.getSource();


        if (source == zoomChoice) {


            zoomToLevel(zoomChoice.getSelectedIndex());


            pageCanvas.requestFocusInWindow();


        }


        if (source == outlineList) {


            int i = outlineList.getSelectedIndex();


            doc.gotoLocation(outline[i].location, null);


            pageCanvas.requestFocusInWindow();


        }


    }





    public void windowClosing(WindowEvent event) { dispose(); }


    public void windowActivated(WindowEvent event) { }


    public void windowDeactivated(WindowEvent event) { }


    public void windowIconified(WindowEvent event) { }


    public void windowDeiconified(WindowEvent event) { }


    public void windowOpened(WindowEvent event) { }


    public void windowClosed(WindowEvent event) { }





    public void save() {


        cancelSearch();





        SaveOptionsDialog dialog = new SaveOptionsDialog(this);


        dialog.populate();


        dialog.setLocationRelativeTo(this);


        dialog.setVisible(true);


        dialog.dispose();





        final String options = dialog.getOptions();


        if (options == null)


        {


            pageCanvas.requestFocusInWindow();


            return;


        }





        FileDialog fileDialog = new FileDialog(this, "MuPDF Save File", FileDialog.SAVE);


        fileDialog.setDirectory(System.getProperty("user.dir"));


        fileDialog.setFilenameFilter(new FilenameFilter() {


            public boolean accept(File dir, String name) {


                return Document.recognize(name);


            }


        });


        fileDialog.setFile(doc.documentPath);


        fileDialog.setVisible(true);


        fileDialog.dispose();





        if (fileDialog.getFile() == null)


        {


            pageCanvas.requestFocusInWindow();


            return;


        }





        final String selectedPath = new StringBuffer(fileDialog.getDirectory()).append(File.separatorChar).append(fileDialog.getFile()).toString();


        meter = new Progressmeter(this, "Saving...", pages);


        meter.setLocationRelativeTo(this);


        meter.setVisible(true);


        pageCanvas.requestFocusInWindow();





        if (options.indexOf("ocr-language=") < 0)


            doc.save(selectedPath, options, meter, new ViewerCore.OnException() {


                public void run(Throwable t) {


                    if (t instanceof IOException)


                        exception(t);


                    else if (t instanceof RuntimeException && !meter.cancelled)


                        exception(t);


                }


            });


        else


        {


            try {


                FileStream fs = new FileStream(selectedPath, "rw");


                doc.save(fs, options, meter, new ViewerCore.OnException() {


                    public void run(Throwable t) {


                        if (t instanceof RuntimeException && !meter.cancelled)


                            exception(t);


                    }


                });


            } catch (IOException e) {


                exception(e);


            }


        }


    }





    public void onSaveComplete() {


        if (meter != null)


            meter.dispose();


    }





    class SaveOptionsDialog extends Dialog implements ActionListener, ItemListener, KeyListener {


        Checkbox snapShot = new Checkbox("Snapshot", false);


        Checkbox highSecurity = new Checkbox("High security", false);


        Choice resolution = new Choice();


        TextField language = new TextField("eng");


        Checkbox incremental = new Checkbox("Incremental", false);





        Checkbox prettyPrint = new Checkbox("Pretty print", false);


        Checkbox ascii = new Checkbox("Ascii", false);


        Checkbox decompress = new Checkbox("Decompress", false);


        Checkbox compress = new Checkbox("Compress", true);


        Checkbox compressImages = new Checkbox("Compress images", true);


        Checkbox compressFonts = new Checkbox("Compress fonts", true);





        Checkbox linearize = new Checkbox("Linearize", false);


        Checkbox garbageCollect = new Checkbox("Garbage collect", false);


        Checkbox cleanSyntax = new Checkbox("Clean syntax", false);


        Checkbox sanitizeSyntax = new Checkbox("Sanitize syntax", false);





        Choice encryption = new Choice();


        TextField userPassword = new TextField();


        TextField ownerPassword = new TextField();





        Button cancel = new Button("Cancel");


        Button save = new Button("Save");





        String options = null;





        public SaveOptionsDialog(Frame parent) {


            super(parent, "MuPDF Save Options", true);





            resolution.add("200dpi");


            resolution.add("300dpi");


            resolution.add("600dpi");


            resolution.add("1200dpi");





            encryption.add("Keep");


            encryption.add("None");


            encryption.add("RC4, 40bit");


            encryption.add("RC4, 128bit");


            encryption.add("AES, 128bit");


            encryption.add("AES, 256bit");





            snapShot.addItemListener(this);


            highSecurity.addItemListener(this);


            resolution.addItemListener(this);


            language.addActionListener(this);


            incremental.addItemListener(this);


            prettyPrint.addItemListener(this);


            ascii.addItemListener(this);


            decompress.addItemListener(this);


            compress.addItemListener(this);


            compressImages.addItemListener(this);


            compressFonts.addItemListener(this);


            linearize.addItemListener(this);


            garbageCollect.addItemListener(this);


            cleanSyntax.addItemListener(this);


            sanitizeSyntax.addItemListener(this);





            encryption.addItemListener(this);


            userPassword.addActionListener(this);


            ownerPassword.addActionListener(this);





            cancel.addActionListener(this);


            save.addActionListener(this);


            save.addKeyListener(this);





            calculateOptions();


        }





        void populate(Container container, GridBagConstraints c, Component component) {


            GridBagLayout gbl = (GridBagLayout) container.getLayout();


            gbl.setConstraints(component, c);


            container.add(component);


        }





        void populate() {


            GridBagConstraints c = new GridBagConstraints();





            c.fill = GridBagConstraints.BOTH;


            c.weightx = 1.0;


            c.gridwidth = GridBagConstraints.REMAINDER;





            GridBagLayout gbl = new GridBagLayout();


            setLayout(gbl);





            Panel left = new Panel();


            Panel right = new Panel();


            GridBagLayout lgbl = new GridBagLayout();


            GridBagLayout rgbl = new GridBagLayout();


            left.setLayout(lgbl);


            right.setLayout(rgbl);





            populate(left, c, snapShot);


            populate(left, c, highSecurity);


            populate(left, c, resolution);


            populate(left, c, language);


            populate(left, c, incremental);





            c.weighty = 1.5;


            populate(left, c, new Panel());


            c.weighty = 0.0;





            populate(left, c, prettyPrint);


            populate(left, c, ascii);


            populate(left, c, decompress);


            populate(left, c, compress);


            populate(left, c, compressImages);


            populate(left, c, compressFonts);





            populate(right, c, linearize);


            populate(right, c, garbageCollect);


            populate(right, c, cleanSyntax);


            populate(right, c, sanitizeSyntax);





            c.weighty = 1.5;


            populate(right, c, new Panel());


            c.weighty = 0.0;





            populate(right, c, new Label("Encryption"));


            populate(right, c, encryption);


            populate(right, c, new Label("User password"));


            populate(right, c, userPassword);


            populate(right, c, new Label("Owner password"));


            populate(right, c, ownerPassword);





            c.gridwidth = GridBagConstraints.REMAINDER;


            populate(this, c, new Panel());





            c.gridwidth = 1;


            populate(this, c, left);


            c.gridwidth = GridBagConstraints.REMAINDER;


            populate(this, c, right);





            c.gridwidth = GridBagConstraints.REMAINDER;


            populate(this, c, new Panel());





            c.gridwidth = 1;


            populate(this, c, cancel);


            c.gridwidth = GridBagConstraints.REMAINDER;


            populate(this, c, save);





            pack();


            setResizable(false);


            save.requestFocusInWindow();


        }





        public void keyPressed(KeyEvent e) { }


        public void keyReleased(KeyEvent e) { }





        public void keyTyped(KeyEvent e) {


            if (e.getKeyChar() == '\u001b')


                cancel();


            else if (e.getKeyChar() == '\n')


                save();


        }





        public void actionPerformed(ActionEvent e) {


            if (e.getSource() == cancel)


                cancel();


            else if (e.getSource() == save)


                save();


        }





        void cancel() {


            options = null;


            setVisible(false);


        }





        void save() {


            setVisible(false);


        }





        public void itemStateChanged(ItemEvent e) {


            calculateOptions();


        }





        void calculateOptions() {


            boolean isPDF = false;


            boolean canBeSavedIncrementally = false;


            boolean isRedacted = false;





            if (isPDF && !canBeSavedIncrementally)


                incremental.setState(false);





            if (highSecurity.getState()) {


                incremental.setState(false);


                prettyPrint.setState(false);


                ascii.setState(false);


                decompress.setState(false);


                compress.setState(true);


                compressImages.setState(false);


                compressFonts.setState(false);


                linearize.setState(false);


                garbageCollect.setState(false);


                cleanSyntax.setState(false);


                sanitizeSyntax.setState(false);


                encryption.select("None");


                userPassword.setText("");


                ownerPassword.setText("");


            } else if (incremental.getState()) {


                linearize.setState(false);


                garbageCollect.setState(false);


                cleanSyntax.setState(false);


                sanitizeSyntax.setState(false);


                encryption.select("Keep");


                userPassword.setText("");


                ownerPassword.setText("");


            }





            highSecurity.setEnabled(snapShot.getState() == false);


            resolution.setEnabled(snapShot.getState() == false && highSecurity.getState() == true);


            language.setEnabled(snapShot.getState() == false && highSecurity.getState() == true);


            incremental.setEnabled(snapShot.getState() == false && highSecurity.getState() == false && isPDF && canBeSavedIncrementally);


            prettyPrint.setEnabled(snapShot.getState() == false && highSecurity.getState() == false);


            ascii.setEnabled(snapShot.getState() == false && highSecurity.getState() == false);


            decompress.setEnabled(snapShot.getState() == false && highSecurity.getState() == false);


            compress.setEnabled(snapShot.getState() == false && highSecurity.getState() == false);


            compressImages.setEnabled(snapShot.getState() == false && highSecurity.getState() == false);


            compressFonts.setEnabled(snapShot.getState() == false && highSecurity.getState() == false);


            linearize.setEnabled(snapShot.getState() == false && highSecurity.getState() == false && incremental.getState() == false);


            garbageCollect.setEnabled(snapShot.getState() == false && highSecurity.getState() == false && incremental.getState() == false);


            cleanSyntax.setEnabled(snapShot.getState() == false && highSecurity.getState() == false && incremental.getState() == false);


            sanitizeSyntax.setEnabled(snapShot.getState() == false && highSecurity.getState() == false && incremental.getState() == false);


            encryption.setEnabled(snapShot.getState() == false && highSecurity.getState() == false && incremental.getState() == false);


            userPassword.setEnabled(snapShot.getState() == false && highSecurity.getState() == false && incremental.getState() == false && encryption.getSelectedItem() != "Keep" && encryption.getSelectedItem() != "None");


            ownerPassword.setEnabled(snapShot.getState() == false && highSecurity.getState() == false && incremental.getState() == false && encryption.getSelectedItem() != "Keep" && encryption.getSelectedItem() != "None");





            if (incremental.getState()) {


                garbageCollect.setState(false);


                linearize.setState(false);


                cleanSyntax.setState(false);


                sanitizeSyntax.setState(false);


                encryption.select("Keep");


            }





            StringBuilder opts = new StringBuilder();


            if (highSecurity.getState()) {


                opts.append(",compression=flate");


                opts.append(",resolution=");


                opts.append(resolution.getSelectedItem());


                opts.append(",ocr-language=");


                opts.append(language.getText());


            } else {


                if (decompress.getState()) opts.append(",decompress=yes");


                if (compress.getState()) opts.append(",compress=yes");


                if (compressFonts.getState()) opts.append(",compress-fonts=yes");


                if (compressImages.getState()) opts.append(",compress-images=yes");


                if (ascii.getState()) opts.append(",ascii=yes");


                if (prettyPrint.getState()) opts.append(",pretty=yes");


                if (linearize.getState()) opts.append(",linearize=yes");


                if (cleanSyntax.getState()) opts.append(",clean=yes");


                if (sanitizeSyntax.getState()) opts.append(",sanitize=yes");


                if (encryption.getSelectedItem() == "None") opts.append(",decrypt=yes");


                if (encryption.getSelectedItem() == "Keep") opts.append(",decrypt=no");


                if (encryption.getSelectedItem() == "None") opts.append(",encrypt=no");


                if (encryption.getSelectedItem() == "Keep") opts.append(",encrypt=keep");


                if (encryption.getSelectedItem() == "RC4, 40bit") opts.append(",encrypt=rc4-40");


                if (encryption.getSelectedItem() == "RC4, 128bit") opts.append(",encrypt=rc4-128");


                if (encryption.getSelectedItem() == "AES, 128bit") opts.append(",encrypt=aes-128");


                if (encryption.getSelectedItem() == "AES, 256bit") opts.append(",encrypt=aes-256");


                if (userPassword.getText().length() > 0) {


                    opts.append(",user-password=");


                    opts.append(userPassword.getText());


                }


                if (ownerPassword.getText().length() > 0) {


                    opts.append(",owner-password=");


                    opts.append(ownerPassword.getText());


                }


                opts.append(",permissions=-1");


                if (garbageCollect.getState() && isPDF && isRedacted)


                    opts.append(",garbage=yes");


                else


                    opts.append(",garbage=compact");


            }





            if (opts.charAt(0) == ',')


                opts.deleteCharAt(0);





            options = opts.toString();


        }





        String getOptions() {


            return options;


        }


    }





    class Progressmeter extends Dialog implements DocumentWriter.OCRListener, ActionListener, KeyListener {


        Label info = new Label("", Label.CENTER);


        Button cancel = new Button("Cancel");


        boolean cancelled = false;


        int pages;





        public Progressmeter(Frame parent, String title, int pages) {


            super(parent, title, true);





            setLayout(new GridLayout(2, 1));





            info.setText("Progress: Page 65535/65535: 100%");


            add(info);





            cancel.addActionListener(this);


            cancel.addKeyListener(this);


            add(cancel);





            pack();


            setResizable(false);


            cancel.requestFocusInWindow();





            this.pages = pages;


            progress(-1, 0);


        }





        public void actionPerformed(ActionEvent e) {


            if (e.getSource() == cancel)


                cancelled = true;


        }





        public void keyPressed(KeyEvent e) { }


        public void keyReleased(KeyEvent e) { }





        public void keyTyped(KeyEvent e) {


            if (e.getKeyChar() == '\u001b')


                cancelled = true;


        }





        public boolean progress(int page, int percent) {


            StringBuilder text = new StringBuilder();





            if (page >= 0 || pages >= 0) {


                text.append("Page ");


                if (page >= 0)


                    text.append(page + 1);


                else


                    text.append("?");


            }


            if (pages >= 0) {


                text.append("/");


                text.append(pages);


                text.append(": ");


            }





            text.append(percent);


            text.append("%");





            info.setText(text.toString());





            return cancelled;


        }


    }








    public static void main(String[] args) {


        String selectedPath;





        if (args.length <= 0) {


            FileDialog fileDialog = new FileDialog((Frame)null, "MuPDF Open File", FileDialog.LOAD);


            fileDialog.setDirectory(System.getProperty("user.dir"));


            fileDialog.setFilenameFilter(new FilenameFilter() {


                public boolean accept(File dir, String name) {


                    return Document.recognize(name);


                }


            });


            fileDialog.setVisible(true);


            if (fileDialog.getFile() == null)


                System.exit(0);


            selectedPath = new StringBuffer(fileDialog.getDirectory()).append(File.separatorChar).append(fileDialog.getFile()).toString();


            fileDialog.dispose();


        } else {


            selectedPath = args[0];


        }





        try {


            Viewer app = new Viewer(selectedPath);


            app.setVisible(true);


        } catch (Exception e) {


            messageBox(null, "MuPDF Error", "Cannot open \"" + selectedPath + "\": " + e.getMessage() + ".");


            System.exit(1);


        }


    }





    public float getRetinaScale() {


        // first try Oracle's VM (we should also test for 1.7.0_40 or higher)


        final String vendor = System.getProperty("java.vm.vendor");


        boolean isOracle = vendor != null && vendor.toLowerCase().contains("Oracle".toLowerCase());


        if (isOracle) {


            GraphicsEnvironment env = GraphicsEnvironment.getLocalGraphicsEnvironment();


            final GraphicsDevice device = env.getDefaultScreenDevice();


            try {


                Field field = device.getClass().getDeclaredField("scale");


                if (field != null) {


                    field.setAccessible(true);


                    Object scale = field.get(device);


                    if (scale instanceof Integer && ((Integer)scale).intValue() == 2)


                        return 2.0f;


                }


            }


            catch (Exception ignore) {


            }


            return 1.0f;


        }





        // try Apple VM


        final Float scaleFactor = (Float)Toolkit.getDefaultToolkit().getDesktopProperty("apple.awt.contentScaleFactor");


        if (scaleFactor != null && scaleFactor.intValue() == 2)


            return 2.0f;





        return 1.0f;


    }





    public int getScreenDPI() {


        try {


            return Toolkit.getDefaultToolkit().getScreenResolution();


        } catch (HeadlessException e) {


            return 72;


        }


    }





    public Dimension getScreenSize() {


        try {


            return Toolkit.getDefaultToolkit().getScreenSize();


        } catch (HeadlessException e) {


            return new Dimension(1920, 1080);


        }


    }





    protected static class OutlineItem {


        protected String title;


        protected String uri;


        protected int page;


        public OutlineItem(String title, String uri, int page) {


            this.title = title;


            this.uri = uri;


            this.page = page;


        }


        public String toString() {


            return title;


        }


    }





    public String askPassword() {


        return passwordDialog(null, "Password");


    }


    public void onChapterCountChange(int chapters) {


        this.chapters = chapters;


    }


    public void onPageCountChange(int pages) {


        this.pages = pages;


        pageLabel.setText("/ " + pages);


    }


    public void onPageChange(Location page, int chapterNumber, int pageNumber, Rect bbox) {


        this.location = page;


        this.chapterNumber = chapterNumber;


        this.pageNumber = pageNumber;


        this.bbox = bbox;


        if (pageNumber >= 0 && pageNumber < pages)


            pageField.setText(String.valueOf(pageNumber + 1));


        else


            pageField.setText("");


        render();


    }


    public void onReflowableChange(boolean reflowable) {


        this.reflowable = reflowable;


        fontIncButton.setEnabled(reflowable);


        fontDecButton.setEnabled(reflowable);


        fontSizeLabel.setEnabled(reflowable);


    }


    public void onLayoutChange(int width, int height, int em) {


    }


    public void onOutlineChange(ViewerCore.OutlineItem[] outline) {


        boolean hadOutline = this.outline != null;


        this.outline = outline;


        outlineList.removeAll();


        if (outline != null)


            for (int i = 0; i < outline.length; i++)


                outlineList.add(outline[i].title);


        if (hadOutline)


            outlinePanel.setVisible(outline != null);


    }


    public void onPageContentsChange(Pixmap pixmap, Rect[] links, String[] linkURIs, Quad[][] hits) {


        this.pixmap = pixmap;


        this.links = links;


        this.linkURIs = linkURIs;


        this.hits = hits;


        redraw();


    }


    public void onSearchStart(Location startPage, Location finalPage, int direction, String needle) {


        searchField.setEnabled(false);


    }


    public void onSearchPage(Location page, String needle) {


        String text;


        if (chapters > 1)


            text = "Searching " + (page.chapter + 1) + "/" + chapters + "-" + page.page + "/" + pages;


        else


            text = "Searching " + page.page + "/" + pages;


        searchStatus.setText(text);


        searchStatusPanel.validate();


    }


    public void onSearchStop(String needle, Location page) {


        searchField.setEnabled(true);


        searchNextButton.setEnabled(true);


        searchPrevButton.setEnabled(true);


        if (page != null) {


            doc.gotoLocation(page, null);


            searchStatus.setText("");


        } else if (needle != null)


            searchStatus.setText("Search text not found.");


        else


            searchStatus.setText("");


        searchStatusPanel.validate();


        pageCanvas.requestFocusInWindow();


    }


    public void onSearchCancelled() {


        searchField.setEnabled(true);


        searchNextButton.setEnabled(true);


        searchPrevButton.setEnabled(true);


        searchStatus.setText("");


        searchStatusPanel.validate();


    }


    public void onOutlineItemChange(int index) {


        if (index == -1) {


            int selected = outlineList.getSelectedIndex();


            if (selected >= 0)


                outlineList.deselect(selected);


        } else {


            outlineList.makeVisible(index);


            outlineList.select(index);


        }


    }


    public void onMetadataChange(String title, String author, String format, String encryption) {


        this.title = title;


        this.author = author;


        this.format = format;


        this.encryption = encryption;


    }


    public void onPermissionsChange(boolean print, boolean copy, boolean edit, boolean annotate) {


        this.print = print;


        this.copy = copy;


        this.edit = edit;


        this.annotate = annotate;


    }


    public void onLinearizedChange(boolean linearized) {


        this.linearized = linearized;


    }


    public void onUpdatesChange(int updates, int firstUpdate) {


        this.updates = updates;


        this.firstUpdate = firstUpdate;


    }


}
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// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package example;





import com.artifex.mupdf.fitz.*;





import java.io.File;


import java.util.Vector;





public class ViewerCore {





    protected Worker worker;


    protected Callback callback;





    protected String documentPath;


    protected String acceleratorPath;





    protected Document doc;


    protected Page page;





    protected Location currentPage;


    protected Location searchHitPage;


    protected String searchNeedle;





    protected OutlineItem[] outline;





    protected boolean cancelSearch;





    public ViewerCore(Worker worker, Callback callback, String documentPath) {


        this.worker = worker;


        this.callback = callback;


        this.documentPath = documentPath;


    }





    public void openDocument(final OnException onException) {


        worker.add(new Worker.Task() {


            Document doc = null;


            String acceleratorPath = null;


            boolean needsPassword = false;


            protected String getAcceleratorPath(String documentPath) {


                try {


                    String accelerator = new File(documentPath).


                        getCanonicalFile().


                        getPath().


                        replace(File.separatorChar, '%').


                        replace('\\', '%').


                        replace('/', '%').


                        replace(':', '%') + ".accel";


                    String tmpdir = System.getProperty("java.io.tmpdir");


                    return new File(tmpdir, accelerator).getCanonicalFile().getPath();


                } catch (Exception e) {


                    return null;


                }


            }


            protected boolean acceleratorValid(String documentPath, String acceleratorPath) {


                try {


                    long documentModified = new File(documentPath).lastModified();


                    long acceleratorModified = new File(acceleratorPath).lastModified();


                    return acceleratorModified != 0 && acceleratorModified > documentModified;


                } catch (Exception e) {


                    return false;


                }


            }


            public void work() {


                String acceleratorPath = getAcceleratorPath(documentPath);


                if (!acceleratorValid(documentPath, acceleratorPath))


                    acceleratorPath = null;


                if (acceleratorPath != null)


                    doc = Document.openDocument(documentPath, acceleratorPath);


                else


                    doc = Document.openDocument(documentPath);


                needsPassword = doc.needsPassword();


            }


            public void run() {


                ViewerCore.this.doc = doc;


                ViewerCore.this.acceleratorPath = acceleratorPath;


                if (needsPassword) {


                    String password = callback.askPassword();


                    if (password != null)


                        checkPassword(password, onException);


                }


                else


                    loadDocument(onException);


            }


            public void exception(Throwable t) {


                ViewerCore.this.acceleratorPath = null;


                ViewerCore.this.doc = null;


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void reloadDocument(final OnException onException) {


        acceleratorPath = null;


        doc = null;


        page = null;


        searchHitPage = null;


        searchNeedle = null;


        outline = null;


        cancelSearch = false;


        openDocument(onException);


    }





    protected void checkPassword(final String password, final OnException onException) {


        worker.add(new Worker.Task() {


            boolean passwordOK = false;


            public void work() {


                passwordOK = doc.authenticatePassword(password);


            }


            public void run() {


                if (!passwordOK) {


                    String password = callback.askPassword();


                    if (password != null)


                        checkPassword(password, onException);


                }


                else


                    loadDocument(onException);


            }


            public void exception(Throwable t) {


                ViewerCore.this.documentPath = null;


                ViewerCore.this.acceleratorPath = null;


                ViewerCore.this.doc = null;


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void refreshMetadata(final OnException onException) {


        worker.add(new Worker.Task() {


            String title = "";


            String author = "";


            String format = "";


            String encryption = "";


            boolean print = false;


            boolean edit = false;


            boolean copy = false;


            boolean annotate = false;


            boolean isPDF = false;


            boolean reflowable = false;


            boolean linear = false;


            int updates = 0;


            int history = 0;


            public void work() {


                title = doc.getMetaData(Document.META_INFO_TITLE);


                author = doc.getMetaData(Document.META_INFO_AUTHOR);


                format = doc.getMetaData(Document.META_FORMAT);


                encryption = doc.getMetaData(Document.META_ENCRYPTION);


                print = doc.hasPermission(Document.PERMISSION_PRINT);


                copy = doc.hasPermission(Document.PERMISSION_COPY);


                edit = doc.hasPermission(Document.PERMISSION_EDIT);


                annotate = doc.hasPermission(Document.PERMISSION_ANNOTATE);


                reflowable = doc.isReflowable();


                isPDF = doc.isPDF();


                if (isPDF) {


                    PDFDocument pdf = (PDFDocument) doc;


                    linear = pdf.wasLinearized();


                    updates = pdf.countVersions();


                    history = pdf.validateChangeHistory();


                }


            }


            public void run() {


                callback.onMetadataChange(title, author, format, encryption);


                callback.onPermissionsChange(print, copy, edit, annotate);


                callback.onReflowableChange(reflowable);


                if (isPDF) {


                    callback.onLinearizedChange(linear);


                    callback.onUpdatesChange(updates, history);


                }


            }


            public void exception(Throwable t) {


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    protected void loadDocument(final OnException onException) {


        worker.add(new Worker.Task() {


            int chapterCount = 0;


            int pageCount = 0;


            public void work() {


                chapterCount = doc.countChapters();


                pageCount = doc.countPages();


                if (acceleratorPath != null)


                    doc.saveAccelerator(acceleratorPath);


            }


            public void run() {


                callback.onChapterCountChange(chapterCount);


                callback.onPageCountChange(pageCount);


                loadOutline(onException);


                refreshMetadata(onException);


                if (currentPage != null)


                    gotoLocation(currentPage, onException);


                else


                    gotoFirstPage(onException);


            }


            public void exception(Throwable t) {


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void relayoutDocument(final int width, final int height, final int em, final OnException onException) {


        worker.add(new Worker.Task() {


            int chapterCount = 0;


            int pageCount = 0;


            Location newPage;


            public void work() {


                long mark = doc.makeBookmark(ViewerCore.this.currentPage);


                doc.layout(width, height, em);


                chapterCount = doc.countChapters();


                pageCount = doc.countPages();


                newPage = doc.findBookmark(mark);


            }


            public void run() {


                callback.onLayoutChange(width, height, em);


                callback.onChapterCountChange(chapterCount);


                callback.onPageCountChange(pageCount);


                gotoLocation(newPage, onException);


                loadOutline(onException);


            }


            public void exception(Throwable t) {


                callback.onLayoutChange(450, 600, 12);


                callback.onChapterCountChange(0);


                callback.onPageCountChange(0);


                gotoLocation(null, onException);


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    protected void loadOutline(final OnException onException) {


        worker.add(new Worker.Task() {


            OutlineItem[] outline = null;


            protected void flattenOutline(Outline[] rawOutline, String indent, Vector<OutlineItem> v) {


                for (Outline node : rawOutline) {


                    if (node.title != null) {


                        Location loc = doc.resolveLink(node);


                        String title = indent + node.title;


                        v.add(new OutlineItem(title, node.uri, loc));


                    }


                    if (node.down != null)


                        flattenOutline(node.down, indent + "    ", v);


                }


            }


            public void work() {


                Outline[] rawOutline = doc.loadOutline();


                if (rawOutline != null) {


                    Vector<OutlineItem> v = new Vector<OutlineItem>();


                    flattenOutline(rawOutline, "", v);





                    outline = new OutlineItem[v.size()];


                    v.toArray(outline);


                }


            }


            public void run() {


                ViewerCore.this.outline = outline;


                callback.onOutlineChange(outline);


            }


            public void exception(Throwable t) {


                callback.onOutlineChange(null);


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void gotoLocation(final Location location, final OnException onException) {


        worker.add(new Worker.Task() {


            int itemIndex = -1;


            Page page = null;


            Rect bbox = null;


            int chapterNumber = 0;


            int pageNumber = 0;


            public void work() {


                if (location == null)


                    return;





                chapterNumber = location.chapter;


                pageNumber = doc.pageNumberFromLocation(location);





                if (outline != null) {


                    for (int i = 0; i < outline.length; ++i) {


                        Location loc = outline[i].location;


                        int outlinePageNumber = doc.pageNumberFromLocation(loc);


                        if (outlinePageNumber <= pageNumber)


                            itemIndex = i;


                    }


                }





                page = doc.loadPage(location);


                bbox = page.getBounds();


            }


            public void run() {


                ViewerCore.this.page = page;


                ViewerCore.this.currentPage = location;


                if (currentPage == null || !currentPage.equals(searchHitPage))


                    ViewerCore.this.searchHitPage = null;


                callback.onOutlineItemChange(itemIndex);


                callback.onPageChange(location, chapterNumber, pageNumber, bbox);


            }


            public void exception(Throwable t) {


                ViewerCore.this.page = null;


                ViewerCore.this.currentPage = null;


                ViewerCore.this.searchHitPage = null;


                callback.onOutlineItemChange(-1);


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void flipPages(final int flips, final OnException onException) {


        worker.add(new Worker.Task() {


            Location location = currentPage;


            public void work() {


                int page = doc.pageNumberFromLocation(location);


                int newPage = page + flips;


                location = doc.locationFromPageNumber(newPage);


            }


            public void run() {


                gotoLocation(location, onException);


            }


            public void exception(Throwable t) {


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void gotoFirstPage(final OnException onException) {


        worker.add(new Worker.Task() {


            Location location;


            public void work() {


                location = doc.locationFromPageNumber(0);


            }


            public void run() {


                gotoLocation(location, onException);


            }


            public void exception(Throwable t) {


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void gotoLastPage(final OnException onException) {


        worker.add(new Worker.Task() {


            Location location;


            public void work() {


                location = doc.lastPage();


            }


            public void run() {


                gotoLocation(location, onException);


            }


            public void exception(Throwable t) {


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void gotoPage(final int pageNumber, final OnException onException) {


        worker.add(new Worker.Task() {


            Location location;


            public void work() {


                location = doc.locationFromPageNumber(pageNumber);


            }


            public void run() {


                gotoLocation(location, onException);


            }


            public void exception(Throwable t) {


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void renderPage(final Matrix ctm, final Rect bbox, final boolean icc, final int antialias, final boolean invert, final boolean tint, final int tintBlack, final int tintWhite, final OnException onException) {


        worker.add(new Worker.Task() {


            Pixmap pixmap = null;


            Rect[] links = null;


            String[] linkURIs = null;


            Quad[][] hits = null;


            public void work() {


                Link[] pageLinks = page.getLinks();


                if (pageLinks == null)


                {


                    links = new Rect[0];


                    linkURIs = new String[0];


                }


                else


                {


                    int i = 0;


                    links = new Rect[pageLinks.length];


                    linkURIs = new String[pageLinks.length];


                    for (Link link: pageLinks)


                    {


                        links[i] = link.getBounds().transform(ctm);


                        linkURIs[i] = link.getURI();


                        i++;


                    }


                }





                if (currentPage.equals(searchHitPage))


                    hits = page.search(searchNeedle);


                if (hits == null)


                    hits = new Quad[0][];


                for (Quad[] hit : hits)


                    for (Quad q : hit)


                        q.transform(ctm);





                pixmap = new Pixmap(ColorSpace.DeviceBGR, bbox, true);


                pixmap.clear(255);





                if (icc)


                    Context.enableICC();


                else


                    Context.disableICC();


                Context.setAntiAliasLevel(antialias);





                DrawDevice dev = new DrawDevice(pixmap);


                page.run(dev, ctm, null);


                dev.close();


                dev.destroy();





                if (invert) {


                    pixmap.invertLuminance();


                    pixmap.gamma(1 / 1.4f);


                }





                if (tint)


                    pixmap.tint(tintBlack, tintWhite);


            }


            public void run() {


                callback.onPageContentsChange(pixmap, links, linkURIs, hits);


            }


            public void exception(Throwable t) {


                callback.onPageContentsChange(null, new Rect[0], new String[0], new Quad[0][]);


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void search(final String needle, final int direction, final OnException onException) {


        cancelSearch = false;


        if (doc == null)


            return;


        worker.add(new Worker.Task() {


            Location startPage, finalPage;


            public void work() {


                if (!currentPage.equals(searchHitPage))


                    startPage = currentPage;


                else if (direction >= 0)


                    startPage = doc.nextPage(currentPage);


                else


                    startPage = doc.previousPage(currentPage);





                if (direction >= 0)


                    finalPage = doc.lastPage();


                else


                    finalPage = doc.locationFromPageNumber(0);


            }


            public void run() {


                callback.onSearchStart(startPage, finalPage, direction, needle);


                ViewerCore.this.searchNeedle = needle;


                runSearch(startPage, finalPage, direction, needle, onException);


            }


            public void exception(Throwable t) {


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void cancelSearch(final OnException onException) {


        cancelSearch = true;


    }





    public void runSearch(final Location startPage, final Location finalPage, final int direction, final String needle, final OnException onException) {


        worker.add(new Worker.Task() {


            Location searchPage = startPage;


            Location hitPage = null;


            Quad[][] hits = new Quad[0][];


            boolean done = false;


            boolean cancelled = false;


            public void work() {


                long executionUntil = System.currentTimeMillis() + 100;


                do {


                    if (cancelSearch) {


                        cancelled = true;


                        continue;


                    }





                    Page page = doc.loadPage(searchPage);


                    hits = page.search(needle);


                    if (hits != null && hits.length > 0) {


                        hitPage = searchPage;


                        done = true;


                        continue;


                    }


                    page.destroy();





                    if (searchPage.equals(finalPage)) {


                        done = true;


                    }


                    else if (direction >= 0)


                        searchPage = doc.nextPage(searchPage);


                    else


                        searchPage = doc.previousPage(searchPage);


                } while (!cancelled && !done && System.currentTimeMillis() < executionUntil);


            }


            public void run() {


                if (cancelled) {


                    ViewerCore.this.searchNeedle = null;


                    ViewerCore.this.searchHitPage = null;


                    callback.onSearchCancelled();


                } else if (done) {


                    ViewerCore.this.searchHitPage = hitPage;


                    callback.onSearchStop(needle, hitPage);


                } else {


                    callback.onSearchPage(searchPage, needle);


                    worker.add(this);


                }


            }


            public void exception(Throwable t) {


                callback.onSearchStop(needle, null);


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void save(final String path, final String options, final DocumentWriter.OCRListener ocrListener, final OnException onException) {


        worker.add(new Worker.Task() {


            public void work() {


                PDFDocument pdf = (PDFDocument) doc;


                pdf.save(path, options);


            }


            public void run() {


                callback.onSaveComplete();


            }


            public void exception(Throwable t) {


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public void save(final SeekableOutputStream stream, final String options, final DocumentWriter.OCRListener ocrListener, final OnException onException) {


        worker.add(new Worker.Task() {


            public void work() {


                PDFDocument pdf = (PDFDocument) doc;


                DocumentWriter wri = null;


                int pageCount = doc.countPages();


                try {


                    wri = new DocumentWriter(stream, "ocr", "");


                    wri.addOCRListener(ocrListener);





                    for (int i = 0; i < pageCount; i++)


                    {


                        Page page = pdf.loadPage(i);


                        Rect bounds = page.getBounds();


                        Device dev = wri.beginPage(bounds);


                        page.run(dev, new Matrix());


                        wri.endPage();


                    }





                    wri.close();


                } finally {


                    if (wri != null) wri.destroy();


                }


            }


            public void run() {


                callback.onSaveComplete();


            }


            public void exception(Throwable t) {


                if (onException != null)


                    onException.run(t);


            }


        });


    }





    public interface Callback {


        public String askPassword();





        public void onChapterCountChange(int chapters);


        public void onLayoutChange(int width, int height, int em);


        public void onLinearizedChange(boolean linearized);


        public void onMetadataChange(String title, String author, String format, String encryption);


        public void onOutlineChange(OutlineItem[] outline);


        public void onOutlineItemChange(int index);


        public void onPageChange(Location page, int chapterNumber, int pageNumber, Rect bbox);


        public void onPageContentsChange(Pixmap pixmap, Rect[] links, String[] linkURIs, Quad[][] searchHits);


        public void onPageCountChange(int pages);


        public void onPermissionsChange(boolean print, boolean copy, boolean edit, boolean annotate);


        public void onReflowableChange(boolean reflowable);


        public void onSaveComplete();


        public void onSearchCancelled();


        public void onSearchPage(Location page, String needle);


        public void onSearchStart(Location startPage, Location finalPage, int direction, String needle);


        public void onSearchStop(String needle, Location page);


        public void onUpdatesChange(int update, int history);


    }





    public interface OnException {


        public void run(Throwable t);


    }





    protected static class OutlineItem {


        protected String title;


        protected String uri;


        protected Location location;


        public OutlineItem(String title, String uri, Location location) {


            this.title = title;


            this.uri = uri;


            this.location = location;


        }


        public String toString() {


            return title;


        }


    }


}
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mupdf-1.21.1-source/platform/java/example/Worker.java

// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package example;





import java.awt.EventQueue;


import java.util.concurrent.LinkedBlockingQueue;





public class Worker implements Runnable


{


    public static class Task implements Runnable {


        public void work() {} /* The 'work' method will be executed on the background thread. */


        public void run() {} /* The 'run' method will be executed on the UI thread if work() did not throw any exception. */


        public void exception(final Throwable t) {} /* The 'exception' method will be executed on the UI thread if work() throws an exception. */


    }





    protected EventQueue eventQueue;


    protected LinkedBlockingQueue<Task> queue;


    protected boolean alive;


    protected Thread thread;





    public Worker(EventQueue eventQueue) {


        this.eventQueue = eventQueue;


        queue = new LinkedBlockingQueue<Task>();


        thread = new Thread(this);


    }





    public void start() {


        alive = true;


        thread.start();


    }





    public void stop() {


        alive = false;


        thread.interrupt();


    }





    public void add(Task task) {


        try {


            queue.put(task);


        } catch (InterruptedException x) {


            return;


        }


    }





    public void run() {


        while (alive) {


            final Task task;


            try {


                task = queue.take();


            } catch (InterruptedException x) {


                break;


            }


            try {


                task.work();


                eventQueue.invokeLater(task);


            } catch (final Throwable t) {


                eventQueue.invokeLater(new Runnable() {


                    public void run() {


                        task.exception(t);


                    }


                });


            }


        }


    }


}







mupdf-1.21.1-source/platform/java/jni/android/androiddrawdevice.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* AndroidDrawDevice interface */

static jlong
newNativeAndroidDrawDevice(JNIEnv *env, jobject self, fz_context *ctx, jobject obj, jint width, jint height, NativeDeviceLockFn *lock, NativeDeviceUnlockFn *unlock, jint xOrigin, jint yOrigin, jint patchX0, jint patchY0, jint patchX1, jint patchY1, jboolean clear)
{
	fz_device *device = NULL;
	fz_pixmap *pixmap = NULL;
	unsigned char dummy;
	NativeDeviceInfo *ninfo = NULL;
	NativeDeviceInfo *info;
	fz_irect bbox;
	int err = 0;

	if (!ctx) return 0;

	/* Ensure patch fits inside bitmap. */
	if (patchX0 < 0) patchX0 = 0;
	if (patchY0 < 0) patchY0 = 0;
	if (patchX1 > width) patchX1 = width;
	if (patchY1 > height) patchY1 = height;

	bbox.x0 = xOrigin + patchX0;
	bbox.y0 = yOrigin + patchY0;
	bbox.x1 = xOrigin + patchX1;
	bbox.y1 = yOrigin + patchY1;

	fz_var(pixmap);
	fz_var(ninfo);

	fz_try(ctx)
	{
		pixmap = fz_new_pixmap_with_bbox_and_data(ctx, fz_device_rgb(ctx), bbox, NULL, 1, &dummy);
		pixmap->stride = width * sizeof(int32_t);
		ninfo = Memento_label(fz_malloc(ctx, sizeof(*ninfo)), "newNativeAndroidDrawDevice");
		ninfo->pixmap = pixmap;
		ninfo->lock = lock;
		ninfo->unlock = unlock;
		ninfo->xOffset = patchX0;
		ninfo->yOffset = patchY0;
		ninfo->width = width;
		ninfo->height = height;
		ninfo->object = obj;
		(*env)->SetLongField(env, self, fid_NativeDevice_nativeInfo, jlong_cast(ninfo));
		(*env)->SetObjectField(env, self, fid_NativeDevice_nativeResource, obj);
		if (clear)
		{
			info = lockNativeDevice(env,self,&err);
			if (!err)
			{
				fz_clear_pixmap_with_value(ctx, pixmap, 0xff);
				unlockNativeDevice(env,ninfo);
			}
		}
		if (!err)
			device = fz_new_draw_device(ctx, fz_identity, pixmap);
	}
	fz_catch(ctx)
	{
		(*env)->SetLongField(env, self, fid_NativeDevice_nativeInfo, 0);
		(*env)->SetObjectField(env, self, fid_NativeDevice_nativeResource, NULL);
		fz_drop_pixmap(ctx, pixmap);
		fz_free(ctx, ninfo);
		jni_rethrow(env, ctx);
	}

	/* lockNativeDevice will already have raised a JNI error if there was one. */
	if (err)
	{
		(*env)->SetLongField(env, self, fid_NativeDevice_nativeInfo, 0);
		(*env)->SetObjectField(env, self, fid_NativeDevice_nativeResource, NULL);
		fz_drop_pixmap(ctx, pixmap);
		fz_free(ctx, ninfo);
		return 0;
	}

	return jlong_cast(device);
}

static int androidDrawDevice_lock(JNIEnv *env, NativeDeviceInfo *info)
{
	uint8_t *pixels;
	int ret;
	int phase = 0;
	fz_context *ctx = get_context(env);
	size_t size = info->width * info->height * 4;

	if (!ctx)
	{
		jni_throw_run_imp(env, "no context in DrawDevice call");
		return 1;
	}

	assert(info);
	assert(info->object);

	while (1)
	{
		ret = AndroidBitmap_lockPixels(env, info->object, (void **)&pixels);
		if (ret == ANDROID_BITMAP_RESULT_SUCCESS)
			break;
		if (!fz_store_scavenge_external(ctx, size, &phase))
			break; /* Failed to free any */
	}
	if (ret != ANDROID_BITMAP_RESULT_SUCCESS)
	{
		info->pixmap->samples = NULL;
		jni_throw_run_imp(env, "bitmap lock failed in DrawDevice call");
		return 1;
	}

	/* Now offset pixels to allow for the page offsets */
	pixels += sizeof(int32_t) * (info->xOffset + info->width * info->yOffset);

	info->pixmap->samples = pixels;

	return 0;
}

static void androidDrawDevice_unlock(JNIEnv *env, NativeDeviceInfo *info)
{
	assert(info);
	assert(info->object);

	info->pixmap->samples = NULL;
	if (AndroidBitmap_unlockPixels(env, info->object) != ANDROID_BITMAP_RESULT_SUCCESS)
		jni_throw_run_void(env, "bitmap unlock failed in DrawDevice call");
}

JNIEXPORT void JNICALL
FUN(android_AndroidDrawDevice_invertLuminance)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;

	fz_try(ctx)
		fz_invert_pixmap_luminance(ctx, info->pixmap);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jlong JNICALL
FUN(android_AndroidDrawDevice_newNative)(JNIEnv *env, jclass self, jobject jbitmap, jint xOrigin, jint yOrigin, jint pX0, jint pY0, jint pX1, jint pY1, jboolean clear)
{
	fz_context *ctx = get_context(env);
	AndroidBitmapInfo info;
	jlong device = 0;
	int ret;

	if (!ctx) return 0;
	if (!jbitmap) jni_throw_arg(env, "bitmap must not be null");

	if ((ret = AndroidBitmap_getInfo(env, jbitmap, &info)) != ANDROID_BITMAP_RESULT_SUCCESS)
		jni_throw_run(env, "new DrawDevice failed to get bitmap info");
	if (info.format != ANDROID_BITMAP_FORMAT_RGBA_8888)
		jni_throw_run(env, "new DrawDevice failed as bitmap format is not RGBA_8888");
	if (info.stride != info.width * 4)
		jni_throw_run(env, "new DrawDevice failed as bitmap width != stride");

	fz_try(ctx)
		device = newNativeAndroidDrawDevice(env, self, ctx, jbitmap, info.width, info.height, androidDrawDevice_lock, androidDrawDevice_unlock, xOrigin, yOrigin, pX0, pY0, pX1, pY1, clear);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return device;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Android font functions */

static fz_font *load_noto(fz_context *ctx, const char *a, const char *b, const char *c, int idx)
{
	char buf[500];
	fz_font *font = NULL;
	fz_try(ctx)
	{
		fz_snprintf(buf, sizeof buf, "/system/fonts/%s%s%s.ttf", a, b, c);
		if (!fz_file_exists(ctx, buf))
			fz_snprintf(buf, sizeof buf, "/system/fonts/%s%s%s.otf", a, b, c);
		if (!fz_file_exists(ctx, buf))
			fz_snprintf(buf, sizeof buf, "/system/fonts/%s%s%s.ttc", a, b, c);
		if (fz_file_exists(ctx, buf))
			font = fz_new_font_from_file(ctx, NULL, buf, idx, 0);
	}
	fz_catch(ctx)
		return NULL;
	return font;
}

static fz_font *load_noto_cjk(fz_context *ctx, int lang)
{
	fz_font *font = load_noto(ctx, "NotoSerif", "CJK", "-Regular", lang);
	if (!font) font = load_noto(ctx, "NotoSans", "CJK", "-Regular", lang);
	if (!font) font = load_noto(ctx, "DroidSans", "Fallback", "", 0);
	return font;
}

static fz_font *load_noto_arabic(fz_context *ctx)
{
	fz_font *font = load_noto(ctx, "Noto", "Naskh", "-Regular", 0);
	if (!font) font = load_noto(ctx, "Noto", "NaskhArabic", "-Regular", 0);
	if (!font) font = load_noto(ctx, "Droid", "Naskh", "-Regular", 0);
	if (!font) font = load_noto(ctx, "NotoSerif", "Arabic", "-Regular", 0);
	if (!font) font = load_noto(ctx, "NotoSans", "Arabic", "-Regular", 0);
	if (!font) font = load_noto(ctx, "DroidSans", "Arabic", "-Regular", 0);
	return font;
}

static fz_font *load_noto_try(fz_context *ctx, const char *stem)
{
	fz_font *font = load_noto(ctx, "NotoSerif", stem, "-Regular", 0);
	if (!font) font = load_noto(ctx, "NotoSans", stem, "-Regular", 0);
	if (!font) font = load_noto(ctx, "DroidSans", stem, "-Regular", 0);
	return font;
}

enum { JP, KR, SC, TC };

fz_font *load_droid_fallback_font(fz_context *ctx, int script, int language, int serif, int bold, int italic)
{
	switch (script)
	{
	default:
	case UCDN_SCRIPT_COMMON:
	case UCDN_SCRIPT_INHERITED:
	case UCDN_SCRIPT_UNKNOWN:
		return NULL;

	case UCDN_SCRIPT_HANGUL: return load_noto_cjk(ctx, KR);
	case UCDN_SCRIPT_HIRAGANA: return load_noto_cjk(ctx, JP);
	case UCDN_SCRIPT_KATAKANA: return load_noto_cjk(ctx, JP);
	case UCDN_SCRIPT_BOPOMOFO: return load_noto_cjk(ctx, TC);
	case UCDN_SCRIPT_HAN:
		switch (language)
		{
		case FZ_LANG_ja: return load_noto_cjk(ctx, JP);
		case FZ_LANG_ko: return load_noto_cjk(ctx, KR);
		case FZ_LANG_zh_Hans: return load_noto_cjk(ctx, SC);
		default:
		case FZ_LANG_zh_Hant: return load_noto_cjk(ctx, TC);
		}

	case UCDN_SCRIPT_LATIN:
	case UCDN_SCRIPT_GREEK:
	case UCDN_SCRIPT_CYRILLIC:
		return load_noto_try(ctx, "");
	case UCDN_SCRIPT_ARABIC:
		return load_noto_arabic(ctx);

	case UCDN_SCRIPT_ARMENIAN: return load_noto_try(ctx, "Armenian");
	case UCDN_SCRIPT_HEBREW: return load_noto_try(ctx, "Hebrew");
	case UCDN_SCRIPT_SYRIAC: return load_noto_try(ctx, "Syriac");
	case UCDN_SCRIPT_THAANA: return load_noto_try(ctx, "Thaana");
	case UCDN_SCRIPT_DEVANAGARI: return load_noto_try(ctx, "Devanagari");
	case UCDN_SCRIPT_BENGALI: return load_noto_try(ctx, "Bengali");
	case UCDN_SCRIPT_GURMUKHI: return load_noto_try(ctx, "Gurmukhi");
	case UCDN_SCRIPT_GUJARATI: return load_noto_try(ctx, "Gujarati");
	case UCDN_SCRIPT_ORIYA: return load_noto_try(ctx, "Oriya");
	case UCDN_SCRIPT_TAMIL: return load_noto_try(ctx, "Tamil");
	case UCDN_SCRIPT_TELUGU: return load_noto_try(ctx, "Telugu");
	case UCDN_SCRIPT_KANNADA: return load_noto_try(ctx, "Kannada");
	case UCDN_SCRIPT_MALAYALAM: return load_noto_try(ctx, "Malayalam");
	case UCDN_SCRIPT_SINHALA: return load_noto_try(ctx, "Sinhala");
	case UCDN_SCRIPT_THAI: return load_noto_try(ctx, "Thai");
	case UCDN_SCRIPT_LAO: return load_noto_try(ctx, "Lao");
	case UCDN_SCRIPT_TIBETAN: return load_noto_try(ctx, "Tibetan");
	case UCDN_SCRIPT_MYANMAR: return load_noto_try(ctx, "Myanmar");
	case UCDN_SCRIPT_GEORGIAN: return load_noto_try(ctx, "Georgian");
	case UCDN_SCRIPT_ETHIOPIC: return load_noto_try(ctx, "Ethiopic");
	case UCDN_SCRIPT_CHEROKEE: return load_noto_try(ctx, "Cherokee");
	case UCDN_SCRIPT_CANADIAN_ABORIGINAL: return load_noto_try(ctx, "CanadianAboriginal");
	case UCDN_SCRIPT_OGHAM: return load_noto_try(ctx, "Ogham");
	case UCDN_SCRIPT_RUNIC: return load_noto_try(ctx, "Runic");
	case UCDN_SCRIPT_KHMER: return load_noto_try(ctx, "Khmer");
	case UCDN_SCRIPT_MONGOLIAN: return load_noto_try(ctx, "Mongolian");
	case UCDN_SCRIPT_YI: return load_noto_try(ctx, "Yi");
	case UCDN_SCRIPT_OLD_ITALIC: return load_noto_try(ctx, "OldItalic");
	case UCDN_SCRIPT_GOTHIC: return load_noto_try(ctx, "Gothic");
	case UCDN_SCRIPT_DESERET: return load_noto_try(ctx, "Deseret");
	case UCDN_SCRIPT_TAGALOG: return load_noto_try(ctx, "Tagalog");
	case UCDN_SCRIPT_HANUNOO: return load_noto_try(ctx, "Hanunoo");
	case UCDN_SCRIPT_BUHID: return load_noto_try(ctx, "Buhid");
	case UCDN_SCRIPT_TAGBANWA: return load_noto_try(ctx, "Tagbanwa");
	case UCDN_SCRIPT_LIMBU: return load_noto_try(ctx, "Limbu");
	case UCDN_SCRIPT_TAI_LE: return load_noto_try(ctx, "TaiLe");
	case UCDN_SCRIPT_LINEAR_B: return load_noto_try(ctx, "LinearB");
	case UCDN_SCRIPT_UGARITIC: return load_noto_try(ctx, "Ugaritic");
	case UCDN_SCRIPT_SHAVIAN: return load_noto_try(ctx, "Shavian");
	case UCDN_SCRIPT_OSMANYA: return load_noto_try(ctx, "Osmanya");
	case UCDN_SCRIPT_CYPRIOT: return load_noto_try(ctx, "Cypriot");
	case UCDN_SCRIPT_BUGINESE: return load_noto_try(ctx, "Buginese");
	case UCDN_SCRIPT_COPTIC: return load_noto_try(ctx, "Coptic");
	case UCDN_SCRIPT_NEW_TAI_LUE: return load_noto_try(ctx, "NewTaiLue");
	case UCDN_SCRIPT_GLAGOLITIC: return load_noto_try(ctx, "Glagolitic");
	case UCDN_SCRIPT_TIFINAGH: return load_noto_try(ctx, "Tifinagh");
	case UCDN_SCRIPT_SYLOTI_NAGRI: return load_noto_try(ctx, "SylotiNagri");
	case UCDN_SCRIPT_OLD_PERSIAN: return load_noto_try(ctx, "OldPersian");
	case UCDN_SCRIPT_KHAROSHTHI: return load_noto_try(ctx, "Kharoshthi");
	case UCDN_SCRIPT_BALINESE: return load_noto_try(ctx, "Balinese");
	case UCDN_SCRIPT_CUNEIFORM: return load_noto_try(ctx, "Cuneiform");
	case UCDN_SCRIPT_PHOENICIAN: return load_noto_try(ctx, "Phoenician");
	case UCDN_SCRIPT_PHAGS_PA: return load_noto_try(ctx, "PhagsPa");
	case UCDN_SCRIPT_NKO: return load_noto_try(ctx, "NKo");
	case UCDN_SCRIPT_SUNDANESE: return load_noto_try(ctx, "Sundanese");
	case UCDN_SCRIPT_LEPCHA: return load_noto_try(ctx, "Lepcha");
	case UCDN_SCRIPT_OL_CHIKI: return load_noto_try(ctx, "OlChiki");
	case UCDN_SCRIPT_VAI: return load_noto_try(ctx, "Vai");
	case UCDN_SCRIPT_SAURASHTRA: return load_noto_try(ctx, "Saurashtra");
	case UCDN_SCRIPT_KAYAH_LI: return load_noto_try(ctx, "KayahLi");
	case UCDN_SCRIPT_REJANG: return load_noto_try(ctx, "Rejang");
	case UCDN_SCRIPT_LYCIAN: return load_noto_try(ctx, "Lycian");
	case UCDN_SCRIPT_CARIAN: return load_noto_try(ctx, "Carian");
	case UCDN_SCRIPT_LYDIAN: return load_noto_try(ctx, "Lydian");
	case UCDN_SCRIPT_CHAM: return load_noto_try(ctx, "Cham");
	case UCDN_SCRIPT_TAI_THAM: return load_noto_try(ctx, "TaiTham");
	case UCDN_SCRIPT_TAI_VIET: return load_noto_try(ctx, "TaiViet");
	case UCDN_SCRIPT_AVESTAN: return load_noto_try(ctx, "Avestan");
	case UCDN_SCRIPT_EGYPTIAN_HIEROGLYPHS: return load_noto_try(ctx, "EgyptianHieroglyphs");
	case UCDN_SCRIPT_SAMARITAN: return load_noto_try(ctx, "Samaritan");
	case UCDN_SCRIPT_LISU: return load_noto_try(ctx, "Lisu");
	case UCDN_SCRIPT_BAMUM: return load_noto_try(ctx, "Bamum");
	case UCDN_SCRIPT_JAVANESE: return load_noto_try(ctx, "Javanese");
	case UCDN_SCRIPT_MEETEI_MAYEK: return load_noto_try(ctx, "MeeteiMayek");
	case UCDN_SCRIPT_IMPERIAL_ARAMAIC: return load_noto_try(ctx, "ImperialAramaic");
	case UCDN_SCRIPT_OLD_SOUTH_ARABIAN: return load_noto_try(ctx, "OldSouthArabian");
	case UCDN_SCRIPT_INSCRIPTIONAL_PARTHIAN: return load_noto_try(ctx, "InscriptionalParthian");
	case UCDN_SCRIPT_INSCRIPTIONAL_PAHLAVI: return load_noto_try(ctx, "InscriptionalPahlavi");
	case UCDN_SCRIPT_OLD_TURKIC: return load_noto_try(ctx, "OldTurkic");
	case UCDN_SCRIPT_KAITHI: return load_noto_try(ctx, "Kaithi");
	case UCDN_SCRIPT_BATAK: return load_noto_try(ctx, "Batak");
	case UCDN_SCRIPT_BRAHMI: return load_noto_try(ctx, "Brahmi");
	case UCDN_SCRIPT_MANDAIC: return load_noto_try(ctx, "Mandaic");
	case UCDN_SCRIPT_CHAKMA: return load_noto_try(ctx, "Chakma");
	case UCDN_SCRIPT_MIAO: return load_noto_try(ctx, "Miao");
	case UCDN_SCRIPT_MEROITIC_CURSIVE: return load_noto_try(ctx, "Meroitic");
	case UCDN_SCRIPT_MEROITIC_HIEROGLYPHS: return load_noto_try(ctx, "Meroitic");
	case UCDN_SCRIPT_SHARADA: return load_noto_try(ctx, "Sharada");
	case UCDN_SCRIPT_SORA_SOMPENG: return load_noto_try(ctx, "SoraSompeng");
	case UCDN_SCRIPT_TAKRI: return load_noto_try(ctx, "Takri");
	case UCDN_SCRIPT_BASSA_VAH: return load_noto_try(ctx, "BassaVah");
	case UCDN_SCRIPT_CAUCASIAN_ALBANIAN: return load_noto_try(ctx, "CaucasianAlbanian");
	case UCDN_SCRIPT_DUPLOYAN: return load_noto_try(ctx, "Duployan");
	case UCDN_SCRIPT_ELBASAN: return load_noto_try(ctx, "Elbasan");
	case UCDN_SCRIPT_GRANTHA: return load_noto_try(ctx, "Grantha");
	case UCDN_SCRIPT_KHOJKI: return load_noto_try(ctx, "Khojki");
	case UCDN_SCRIPT_KHUDAWADI: return load_noto_try(ctx, "Khudawadi");
	case UCDN_SCRIPT_LINEAR_A: return load_noto_try(ctx, "LinearA");
	case UCDN_SCRIPT_MAHAJANI: return load_noto_try(ctx, "Mahajani");
	case UCDN_SCRIPT_MANICHAEAN: return load_noto_try(ctx, "Manichaean");
	case UCDN_SCRIPT_MENDE_KIKAKUI: return load_noto_try(ctx, "MendeKikakui");
	case UCDN_SCRIPT_MODI: return load_noto_try(ctx, "Modi");
	case UCDN_SCRIPT_MRO: return load_noto_try(ctx, "Mro");
	case UCDN_SCRIPT_NABATAEAN: return load_noto_try(ctx, "Nabataean");
	case UCDN_SCRIPT_OLD_NORTH_ARABIAN: return load_noto_try(ctx, "OldNorthArabian");
	case UCDN_SCRIPT_OLD_PERMIC: return load_noto_try(ctx, "OldPermic");
	case UCDN_SCRIPT_PAHAWH_HMONG: return load_noto_try(ctx, "PahawhHmong");
	case UCDN_SCRIPT_PALMYRENE: return load_noto_try(ctx, "Palmyrene");
	case UCDN_SCRIPT_PAU_CIN_HAU: return load_noto_try(ctx, "PauCinHau");
	case UCDN_SCRIPT_PSALTER_PAHLAVI: return load_noto_try(ctx, "PsalterPahlavi");
	case UCDN_SCRIPT_SIDDHAM: return load_noto_try(ctx, "Siddham");
	case UCDN_SCRIPT_TIRHUTA: return load_noto_try(ctx, "Tirhuta");
	case UCDN_SCRIPT_WARANG_CITI: return load_noto_try(ctx, "WarangCiti");
	case UCDN_SCRIPT_AHOM: return load_noto_try(ctx, "Ahom");
	case UCDN_SCRIPT_ANATOLIAN_HIEROGLYPHS: return load_noto_try(ctx, "AnatolianHieroglyphs");
	case UCDN_SCRIPT_HATRAN: return load_noto_try(ctx, "Hatran");
	case UCDN_SCRIPT_MULTANI: return load_noto_try(ctx, "Multani");
	case UCDN_SCRIPT_OLD_HUNGARIAN: return load_noto_try(ctx, "OldHungarian");
	case UCDN_SCRIPT_SIGNWRITING: return load_noto_try(ctx, "Signwriting");
	case UCDN_SCRIPT_ADLAM: return load_noto_try(ctx, "Adlam");
	case UCDN_SCRIPT_BHAIKSUKI: return load_noto_try(ctx, "Bhaiksuki");
	case UCDN_SCRIPT_MARCHEN: return load_noto_try(ctx, "Marchen");
	case UCDN_SCRIPT_NEWA: return load_noto_try(ctx, "Newa");
	case UCDN_SCRIPT_OSAGE: return load_noto_try(ctx, "Osage");
	case UCDN_SCRIPT_TANGUT: return load_noto_try(ctx, "Tangut");
	case UCDN_SCRIPT_MASARAM_GONDI: return load_noto_try(ctx, "MasaramGondi");
	case UCDN_SCRIPT_NUSHU: return load_noto_try(ctx, "Nushu");
	case UCDN_SCRIPT_SOYOMBO: return load_noto_try(ctx, "Soyombo");
	case UCDN_SCRIPT_ZANABAZAR_SQUARE: return load_noto_try(ctx, "ZanabazarSquare");
	case UCDN_SCRIPT_DOGRA: return load_noto_try(ctx, "Dogra");
	case UCDN_SCRIPT_GUNJALA_GONDI: return load_noto_try(ctx, "GunjalaGondi");
	case UCDN_SCRIPT_HANIFI_ROHINGYA: return load_noto_try(ctx, "HanifiRohingya");
	case UCDN_SCRIPT_MAKASAR: return load_noto_try(ctx, "Makasar");
	case UCDN_SCRIPT_MEDEFAIDRIN: return load_noto_try(ctx, "Medefaidrin");
	case UCDN_SCRIPT_OLD_SOGDIAN: return load_noto_try(ctx, "OldSogdian");
	case UCDN_SCRIPT_SOGDIAN: return load_noto_try(ctx, "Sogdian");
	case UCDN_SCRIPT_ELYMAIC: return load_noto_try(ctx, "Elymaic");
	case UCDN_SCRIPT_NANDINAGARI: return load_noto_try(ctx, "Nandinagari");
	case UCDN_SCRIPT_NYIAKENG_PUACHUE_HMONG: return load_noto_try(ctx, "NyiakengPuachueHmong");
	case UCDN_SCRIPT_WANCHO: return load_noto_try(ctx, "Wancho");
	case UCDN_SCRIPT_CHORASMIAN: return load_noto_try(ctx, "Chorasmian");
	case UCDN_SCRIPT_DIVES_AKURU: return load_noto_try(ctx, "DivesAkuru");
	case UCDN_SCRIPT_KHITAN_SMALL_SCRIPT: return load_noto_try(ctx, "KhitanSmallScript");
	case UCDN_SCRIPT_YEZIDI: return load_noto_try(ctx, "Yezidi");
	case UCDN_SCRIPT_VITHKUQI: return load_noto_try(ctx, "Vithkuqi");
	case UCDN_SCRIPT_OLD_UYGHUR: return load_noto_try(ctx, "OldUyghur");
	case UCDN_SCRIPT_CYPRO_MINOAN: return load_noto_try(ctx, "CyproMinoan");
	case UCDN_SCRIPT_TANGSA: return load_noto_try(ctx, "Tangsa");
	case UCDN_SCRIPT_TOTO: return load_noto_try(ctx, "Toto");
	}
	return NULL;
}

fz_font *load_droid_cjk_font(fz_context *ctx, const char *name, int ros, int serif)
{
	switch (ros)
	{
	case FZ_ADOBE_CNS: return load_noto_cjk(ctx, TC);
	case FZ_ADOBE_GB: return load_noto_cjk(ctx, SC);
	case FZ_ADOBE_JAPAN: return load_noto_cjk(ctx, JP);
	case FZ_ADOBE_KOREA: return load_noto_cjk(ctx, KR);
	}
	return NULL;
}

fz_font *load_droid_font(fz_context *ctx, const char *name, int bold, int italic, int needs_exact_metrics)
{
	return NULL;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* AndroidImage interface */

JNIEXPORT jlong JNICALL
FUN(AndroidImage_newImageFromBitmap)(JNIEnv *env, jobject self, jobject jbitmap, jlong jmask)
{
	fz_context *ctx = get_context(env);
	fz_image *mask = CAST(fz_image *, jmask);
	fz_image *image = NULL;
	fz_pixmap *pixmap = NULL;
	AndroidBitmapInfo info;
	void *pixels;
	int ret;

	if (!ctx) return 0;
	if (!jbitmap) jni_throw_arg(env, "bitmap must not be null");

	if (mask && mask->mask)
		jni_throw_run(env, "new Image failed as mask cannot be masked");
	if ((ret = AndroidBitmap_getInfo(env, jbitmap, &info)) != ANDROID_BITMAP_RESULT_SUCCESS)
		jni_throw_run(env, "new Image failed to get bitmap info");
	if (info.format != ANDROID_BITMAP_FORMAT_RGBA_8888)
		jni_throw_run(env, "new Image failed as bitmap format is not RGBA_8888");
	if (info.stride != info.width)
		jni_throw_run(env, "new Image failed as bitmap width != stride");

	fz_var(pixmap);

	fz_try(ctx)
	{
		int ret;
		int phase = 0;
		size_t size = info.width * info.height * 4;
		pixmap = fz_new_pixmap(ctx, fz_device_rgb(ctx), info.width, info.height, NULL, 1);
		while (1)
		{
			ret = AndroidBitmap_lockPixels(env, jbitmap, (void **)&pixels);
			if (ret == ANDROID_BITMAP_RESULT_SUCCESS)
				break;
			if (!fz_store_scavenge_external(ctx, size, &phase))
				break; /* Failed to free any */
		}
		if (ret != ANDROID_BITMAP_RESULT_SUCCESS)
			fz_throw(ctx, FZ_ERROR_GENERIC, "bitmap lock failed in new Image");
		memcpy(pixmap->samples, pixels, info.width * info.height * 4);
		if (AndroidBitmap_unlockPixels(env, jbitmap) != ANDROID_BITMAP_RESULT_SUCCESS)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Bitmap unlock failed in new Image");
		image = fz_new_image_from_pixmap(ctx, fz_keep_pixmap(ctx, pixmap), fz_keep_image(ctx, mask));
	}
	fz_always(ctx)
		fz_drop_pixmap(ctx, pixmap);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(image);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Buffer interface */

JNIEXPORT void JNICALL
FUN(Buffer_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer_safe(env, self);
	if (!ctx || !buf) return;
	(*env)->SetLongField(env, self, fid_Buffer_pointer, 0);
	fz_drop_buffer(ctx, buf);
}

JNIEXPORT jlong JNICALL
FUN(Buffer_newNativeBuffer)(JNIEnv *env, jobject self, jint n)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = NULL;

	if (!ctx) return 0;
	if (n < 0) jni_throw_arg(env, "n cannot be negative");

	fz_try(ctx)
		buf = fz_new_buffer(ctx, n);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(buf);
}

JNIEXPORT jint JNICALL
FUN(Buffer_getLength)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);

	if (!ctx || !buf) return -1;

	return (jint)fz_buffer_storage(ctx, buf, NULL);
}

JNIEXPORT jint JNICALL
FUN(Buffer_readByte)(JNIEnv *env, jobject self, jint jat)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);
	size_t at = (size_t) jat;
	size_t len;
	unsigned char *data;

	if (!ctx || !buf) return -1;
	if (jat < 0) jni_throw_oob(env, "at is negative");

	len = fz_buffer_storage(ctx, buf, &data);
	if (at >= len)
		return -1;

	return data[at];
}

JNIEXPORT jint JNICALL
FUN(Buffer_readBytes)(JNIEnv *env, jobject self, jint jat, jobject jbs)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);
	size_t at = (size_t) jat;
	jbyte *bs = NULL;
	size_t len;
	size_t remaining_input = 0;
	size_t remaining_output = 0;
	unsigned char *data;

	if (!ctx || !buf) return -1;
	if (jat < 0) jni_throw_oob(env, "at is negative");
	if (!jbs) jni_throw_arg(env, "buffer must not be null");

	len = fz_buffer_storage(ctx, buf, &data);
	if (at >= len)
		return -1;

	remaining_input = len - at;
	remaining_output = (*env)->GetArrayLength(env, jbs);
	len = fz_minz(remaining_output, remaining_input);

	bs = (*env)->GetByteArrayElements(env, jbs, NULL);
	if (!bs) jni_throw_io(env, "cannot get bytes to read");

	memcpy(bs, &data[at], len);
	(*env)->ReleaseByteArrayElements(env, jbs, bs, 0);

	return (jint)len;
}

JNIEXPORT jint JNICALL
FUN(Buffer_readBytesInto)(JNIEnv *env, jobject self, jint jat, jobject jbs, jint joff, jint jlen)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);
	size_t at = (size_t) jat;
	jbyte *bs = NULL;
	size_t off = (size_t) joff;
	size_t len = (size_t) jlen;
	size_t bslen = 0;
	size_t blen;
	unsigned char *data;

	if (!ctx || !buf) return -1;
	if (jat < 0) jni_throw_oob(env, "at is negative");
	if (!jbs) jni_throw_arg(env, "buffer must not be null");
	if (joff < 0) jni_throw_oob(env, "offset is negative");
	if (jlen < 0) jni_throw_oob(env, "length is negative");

	bslen = (*env)->GetArrayLength(env, jbs);
	if (len > bslen - off) jni_throw_oob(env, "offset + length is outside of buffer");

	blen = fz_buffer_storage(ctx, buf, &data);
	if (at >= blen)
		return -1;

	len = fz_minz(len, blen - at);

	bs = (*env)->GetByteArrayElements(env, jbs, NULL);
	if (!bs) jni_throw_io(env, "cannot get bytes to read");

	memcpy(&bs[off], &data[at], len);
	(*env)->ReleaseByteArrayElements(env, jbs, bs, 0);

	return (jint)len;
}

JNIEXPORT void JNICALL
FUN(Buffer_writeByte)(JNIEnv *env, jobject self, jbyte b)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);

	if (!ctx || !buf) return;

	fz_try(ctx)
		fz_append_byte(ctx, buf, b);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Buffer_writeBytes)(JNIEnv *env, jobject self, jobject jbs)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);
	jsize len = 0;
	jbyte *bs = NULL;

	if (!ctx || !buf) return;
	if (!jbs) jni_throw_arg_void(env, "buffer must not be null");

	len = (*env)->GetArrayLength(env, jbs);
	bs = (*env)->GetByteArrayElements(env, jbs, NULL);
	if (!bs) jni_throw_io_void(env, "cannot get bytes to write");

	fz_try(ctx)
		fz_append_data(ctx, buf, bs, len);
	fz_always(ctx)
		(*env)->ReleaseByteArrayElements(env, jbs, bs, JNI_ABORT);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Buffer_writeBytesFrom)(JNIEnv *env, jobject self, jobject jbs, jint joff, jint jlen)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);
	jbyte *bs = NULL;
	jsize off = (jsize) joff;
	jsize len = (jsize) jlen;
	jsize bslen = 0;

	if (!ctx || !buf) return;
	if (!jbs) jni_throw_arg_void(env, "buffer must not be null");

	bslen = (*env)->GetArrayLength(env, jbs);
	if (joff < 0) jni_throw_oob_void(env, "offset is negative");
	if (jlen < 0) jni_throw_oob_void(env, "length is negative");
	if (off + len > bslen) jni_throw_oob_void(env, "offset + length is outside of buffer");

	bs = (*env)->GetByteArrayElements(env, jbs, NULL);
	if (!bs) jni_throw_io_void(env, "cannot get bytes to write");

	fz_try(ctx)
		fz_append_data(ctx, buf, &bs[off], len);
	fz_always(ctx)
		(*env)->ReleaseByteArrayElements(env, jbs, bs, JNI_ABORT);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Buffer_writeBuffer)(JNIEnv *env, jobject self, jobject jbuf)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);
	fz_buffer *cat = from_Buffer(env, jbuf);

	if (!ctx || !buf) return;
	if (!cat) jni_throw_arg_void(env, "buffer must not be null");

	fz_try(ctx)
		fz_append_buffer(ctx, buf, cat);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Buffer_writeRune)(JNIEnv *env, jobject self, jint rune)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);

	if (!ctx || !buf) return;

	fz_try(ctx)
		fz_append_rune(ctx, buf, rune);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Buffer_writeLine)(JNIEnv *env, jobject self, jstring jline)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);
	const char *line = NULL;

	if (!ctx || !buf) return;
	if (!jline) jni_throw_arg_void(env, "line must not be null");

	line = (*env)->GetStringUTFChars(env, jline, NULL);
	if (!line) return;

	fz_try(ctx)
	{
		fz_append_string(ctx, buf, line);
		fz_append_byte(ctx, buf, '\n');
	}
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jline, line);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Buffer_writeLines)(JNIEnv *env, jobject self, jobject jlines)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);
	int i = 0;
	jsize len = 0;

	if (!ctx || !buf) return;
	if (!jlines) jni_throw_arg_void(env, "lines must not be null");

	len = (*env)->GetArrayLength(env, jlines);

	for (i = 0; i < len; ++i)
	{
		const char *line;
		jobject jline;

		jline = (*env)->GetObjectArrayElement(env, jlines, i);
		if ((*env)->ExceptionCheck(env)) return;

		if (!jline)
			continue;
		line = (*env)->GetStringUTFChars(env, jline, NULL);
		if (!line) return;

		fz_try(ctx)
		{
			fz_append_string(ctx, buf, line);
			fz_append_byte(ctx, buf, '\n');
		}
		fz_always(ctx)
			(*env)->ReleaseStringUTFChars(env, jline, line);
		fz_catch(ctx)
			jni_rethrow_void(env, ctx);
	}
}

JNIEXPORT void JNICALL
FUN(Buffer_save)(JNIEnv *env, jobject self, jstring jfilename)
{
	fz_context *ctx = get_context(env);
	fz_buffer *buf = from_Buffer(env, self);
	const char *filename = NULL;

	if (!ctx || !buf) return;
	if (jfilename)
	{
		filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
		if (!filename) return;
	}

	fz_try(ctx)
		fz_save_buffer(ctx, buf, filename);
	fz_always(ctx)
		if (filename)
			(*env)->ReleaseStringUTFChars(env, jfilename, filename);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}







mupdf-1.21.1-source/platform/java/jni/colorspace.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* ColorSpace interface */

JNIEXPORT void JNICALL
FUN(ColorSpace_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_colorspace *cs = from_ColorSpace_safe(env, self);
	if (!ctx || !cs) return;
	(*env)->SetLongField(env, self, fid_ColorSpace_pointer, 0);
	fz_drop_colorspace(ctx, cs);
}

JNIEXPORT jint JNICALL
FUN(ColorSpace_getNumberOfComponents)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_colorspace *cs = from_ColorSpace(env, self);
	if (!ctx) return 0;
	return fz_colorspace_n(ctx, cs);
}

JNIEXPORT jlong JNICALL
FUN(ColorSpace_nativeDeviceGray)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	if (!ctx) return 0;
	return jlong_cast(fz_device_gray(ctx));
}

JNIEXPORT jlong JNICALL
FUN(ColorSpace_nativeDeviceRGB)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	if (!ctx) return 0;
	return jlong_cast(fz_device_rgb(ctx));
}

JNIEXPORT jlong JNICALL
FUN(ColorSpace_nativeDeviceBGR)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	if (!ctx) return 0;
	return jlong_cast(fz_device_bgr(ctx));
}

JNIEXPORT jlong JNICALL
FUN(ColorSpace_nativeDeviceCMYK)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	if (!ctx) return 0;
	return jlong_cast(fz_device_cmyk(ctx));
}







mupdf-1.21.1-source/platform/java/jni/context.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Context interface */

/* Put the fz_context in thread-local storage */

#ifdef _WIN32
static CRITICAL_SECTION mutexes[FZ_LOCK_MAX];
#else
static pthread_mutex_t mutexes[FZ_LOCK_MAX];
#endif

static void lock(void *user, int lock)
{
#ifdef _WIN32
	EnterCriticalSection(&mutexes[lock]);
#else
	(void)pthread_mutex_lock(&mutexes[lock]);
#endif
}

static void unlock(void *user, int lock)
{
#ifdef _WIN32
	LeaveCriticalSection(&mutexes[lock]);
#else
	(void)pthread_mutex_unlock(&mutexes[lock]);
#endif
}


static const fz_locks_context locks =
{
	NULL, /* user */
	lock,
	unlock
};

static void fin_base_context(JNIEnv *env)
{
	int i;

	fz_drop_context(base_context);
	base_context = NULL;

	for (i = 0; i < FZ_LOCK_MAX; i++)
#ifdef _WIN32
		DeleteCriticalSection(&mutexes[i]);
#else
		(void)pthread_mutex_destroy(&mutexes[i]);
#endif
}

#ifndef _WIN32
static void drop_tls_context(void *arg)
{
	fz_context *ctx = (fz_context *)arg;

	fz_drop_context(ctx);
}
#endif

static void log_callback(void *user, const char *message)
{
	jboolean detach = JNI_FALSE;
	JNIEnv *env = NULL;
	jobject jcallback;
	jstring jmessage;
	jobject jlock;
	jmethodID mid;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		return;

	if (user != NULL)
		mid = mid_Context_Log_error;
	else
		mid = mid_Context_Log_warning;

	jcallback = (*env)->GetStaticObjectField(env, cls_Context, fid_Context_log);
	if (jcallback)
	{
		jlock = (*env)->GetStaticObjectField(env, cls_Context, fid_Context_lock);
		(*env)->MonitorEnter(env, jlock);
		jmessage = (*env)->NewStringUTF(env, message);
		(*env)->CallVoidMethod(env, jcallback, mid, jmessage);
		(*env)->DeleteLocalRef(env, jmessage);
		(*env)->MonitorExit(env, jlock);
		(*env)->DeleteLocalRef(env, jcallback);
		(*env)->DeleteLocalRef(env, jlock);
	}

	jni_detach_thread(detach);
}

static int init_base_context(JNIEnv *env)
{
	int i;

#ifdef _WIN32
	/* No destructor on windows. We will leak contexts.
	 * There is no easy way around this, but this page:
	 * http://stackoverflow.com/questions/3241732/is-there-anyway-to-dynamically-free-thread-local-storage-in-the-win32-apis/3245082#3245082
	 * suggests a workaround that we can implement if we
	 * need to. */
	context_key = TlsAlloc();
	if (context_key == TLS_OUT_OF_INDEXES)
	{
		LOGE("cannot get thread local storage for storing base context");
		return -1;
	}
#else
	int ret = pthread_key_create(&context_key, drop_tls_context);
	if (ret < 0)
	{
		LOGE("cannot get thread local storage for storing base context");
		return -1;
	}
#endif

	for (i = 0; i < FZ_LOCK_MAX; i++)
#ifdef _WIN32
		InitializeCriticalSection(&mutexes[i]);
#else
		(void)pthread_mutex_init(&mutexes[i], NULL);
#endif

	base_context = fz_new_context(NULL, &locks, FZ_STORE_DEFAULT);
	if (!base_context)
	{
		LOGE("cannot create base context");
		fin_base_context(env);
		return -1;
	}

	fz_set_error_callback(base_context, log_callback, (void *) 1);
	fz_set_warning_callback(base_context, log_callback, (void *) 0);

	fz_try(base_context)
		fz_register_document_handlers(base_context);
	fz_catch(base_context)
	{
		LOGE("cannot register document handlers (%s)", fz_caught_message(base_context));
		fin_base_context(env);
		return -1;
	}

#ifdef HAVE_ANDROID
	fz_install_load_system_font_funcs(base_context,
		load_droid_font,
		load_droid_cjk_font,
		load_droid_fallback_font);
#endif

	return 0;
}

static fz_context *get_context(JNIEnv *env)
{
	fz_context *ctx = (fz_context *)
#ifdef _WIN32
		TlsGetValue(context_key);
	if (ctx == NULL && GetLastError() != ERROR_SUCCESS) jni_throw_run(env, "cannot get context");
#else
		pthread_getspecific(context_key);
#endif

	if (ctx)
		return ctx;

	ctx = fz_clone_context(base_context);
	if (!ctx) jni_throw_oom(env, "failed to clone fz_context");

#ifdef _WIN32
	if (TlsSetValue(context_key, ctx) == 0) jni_throw_run(env, "cannot store context");
#else
	if (pthread_setspecific(context_key, ctx) != 0) jni_throw_run(env, "cannot store context");
#endif
	return ctx;
}


JNIEXPORT jint JNICALL
FUN(Context_initNative)(JNIEnv *env, jclass cls)
{
	if (!check_enums())
		return -1;

	/* Must init the context before find_finds, because the act of
	 * finding the fids can cause classes to load. This causes
	 * statics to be setup, which can in turn call JNI code, which
	 * requires the context. (For example see ColorSpace) */
	if (init_base_context(env) < 0)
		return -1;

	if (find_fids(env) < 0)
	{
		fin_base_context(env);
		return -1;
	}

	return 0;
}

JNIEXPORT void JNICALL
FUN(Context_emptyStore)(JNIEnv *env, jclass cls)
{
	fz_context *ctx = get_context(env);
	if (!ctx) return;

	fz_empty_store(ctx);
}

JNIEXPORT void JNICALL
FUN(Context_enableICC)(JNIEnv *env, jclass cls)
{
	fz_context *ctx = get_context(env);
	if (!ctx) return;

	fz_enable_icc(ctx);
}

JNIEXPORT void JNICALL
FUN(Context_disableICC)(JNIEnv *env, jclass cls)
{
	fz_context *ctx = get_context(env);
	if (!ctx) return;

	fz_disable_icc(ctx);
}

JNIEXPORT void JNICALL
FUN(Context_setAntiAliasLevel)(JNIEnv *env, jclass cls, jint level)
{
	fz_context *ctx = get_context(env);
	if (!ctx) return;

	fz_set_aa_level(ctx, level);
}

JNIEXPORT jobject JNICALL
FUN(Context_getVersion)(JNIEnv *env, jclass cls)
{
	fz_context *ctx = get_context(env);
	jobject jversion = NULL;
	jobject jvs = NULL;

	if (!ctx) return NULL;

	jvs = (*env)->NewStringUTF(env, FZ_VERSION);
	if (!jvs || (*env)->ExceptionCheck(env))
		return NULL;

	jversion = (*env)->NewObject(env, cls_Context_Version, mid_Context_Version_init);
	if (!jversion || (*env)->ExceptionCheck(env))
		return NULL;

	(*env)->SetIntField(env, jversion, fid_Context_Version_major, FZ_VERSION_MAJOR);
	(*env)->SetIntField(env, jversion, fid_Context_Version_minor, FZ_VERSION_MINOR);
	(*env)->SetIntField(env, jversion, fid_Context_Version_patch, FZ_VERSION_PATCH);
	(*env)->SetObjectField(env, jversion, fid_Context_Version_version, jvs);

	return jversion;
}

JNIEXPORT void JNICALL
FUN(Context_setUserCSS)(JNIEnv *env, jclass cls, jstring jcss)
{
	fz_context *ctx = get_context(env);
	const char *css = NULL;

	if (jcss)
		css = (*env)->GetStringUTFChars(env, jcss, NULL);

	fz_try(ctx)
		fz_set_user_css(ctx, css);
	fz_always(ctx)
		if (jcss)
			(*env)->ReleaseStringUTFChars(env, jcss, css);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Context_useDocumentCSS)(JNIEnv *env, jclass cls, jboolean state)
{
	fz_context *ctx = get_context(env);

	fz_try(ctx)
		fz_set_use_document_css(ctx, state);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}







mupdf-1.21.1-source/platform/java/jni/cookie.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Cookie interface */

JNIEXPORT void JNICALL
FUN(Cookie_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_cookie *cookie = from_Cookie_safe(env, self);
	if (!ctx || !cookie) return;
	(*env)->SetLongField(env, self, fid_Cookie_pointer, 0);
	fz_free(ctx, cookie);
}

JNIEXPORT jlong JNICALL
FUN(Cookie_newNative)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_cookie *cookie = NULL;

	if (!ctx) return 0;

	fz_try(ctx)
		cookie = fz_malloc_struct(ctx, fz_cookie);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(cookie);
}

JNIEXPORT void JNICALL
FUN(Cookie_abort)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_cookie *cookie = from_Cookie(env, self);

	if (!ctx || !cookie) return;

	cookie->abort = 1;
}







mupdf-1.21.1-source/platform/java/jni/device.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Device interface */

/*
	Devices can either be implemented in C, or in Java.
	We therefore have to think about 4 possible call combinations.

	1) C -> C:
	The standard mupdf case. No special worries here.
	2) C -> Java:
	This can only happen when we call run on a page/annotation/
	displaylist. We need to ensure that the java Device has an
	appropriate fz_java_device generated for it, which is done by the
	Device constructor. The 'run' calls take care to lock/unlock for us.
	3) Java -> C:
	The C device will have a java shim (a subclass of NativeDevice).
	All calls will go through the device methods in NativeDevice,
	which converts the java objects to C ones, and lock/unlock
	any underlying objects as required.
	4) Java -> Java:
	No special worries.
 */

typedef struct
{
	fz_device super;
	JNIEnv *env;
	jobject self;
}
fz_java_device;

static void
fz_java_device_fill_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_colorspace *cs, const float *color, float alpha, fz_color_params cs_params)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jpath = to_Path(ctx, env, path);
	jobject jcs = to_ColorSpace(ctx, env, cs);
	jobject jctm = to_Matrix(ctx, env, ctm);
	jfloatArray jcolor = to_floatArray(ctx, env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS);
	int jcp = to_ColorParams_safe(ctx, env, cs_params);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_fillPath, jpath, (jboolean)even_odd, jctm, jcs, jcolor, alpha, jcp);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *state, fz_matrix ctm, fz_colorspace *cs, const float *color, float alpha, fz_color_params cs_params)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jpath = to_Path(ctx, env, path);
	jobject jstate = to_StrokeState(ctx, env, state);
	jobject jcs = to_ColorSpace(ctx, env, cs);
	jobject jctm = to_Matrix(ctx, env, ctm);
	jfloatArray jcolor = to_floatArray(ctx, env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS);
	int jcp = to_ColorParams_safe(ctx, env, cs_params);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_strokePath, jpath, jstate, jctm, jcs, jcolor, alpha, jcp);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_clip_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jpath = to_Path(ctx, env, path);
	jobject jctm = to_Matrix(ctx, env, ctm);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_clipPath, jpath, (jboolean)even_odd, jctm);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_clip_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *state, fz_matrix ctm, fz_rect scissor)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jpath = to_Path(ctx, env, path);
	jobject jstate = to_StrokeState(ctx, env, state);
	jobject jctm = to_Matrix(ctx, env, ctm);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_clipStrokePath, jpath, jstate, jctm);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_colorspace *cs, const float *color, float alpha, fz_color_params cs_params)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jtext = to_Text(ctx, env, text);
	jobject jctm = to_Matrix(ctx, env, ctm);
	jobject jcs = to_ColorSpace(ctx, env, cs);
	jfloatArray jcolor = to_floatArray(ctx, env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS);
	int jcp = to_ColorParams_safe(ctx, env, cs_params);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_fillText, jtext, jctm, jcs, jcolor, alpha, jcp);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *state, fz_matrix ctm, fz_colorspace *cs, const float *color, float alpha, fz_color_params cs_params)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jtext = to_Text(ctx, env, text);
	jobject jstate = to_StrokeState(ctx, env, state);
	jobject jctm = to_Matrix(ctx, env, ctm);
	jobject jcs = to_ColorSpace(ctx, env, cs);
	jfloatArray jcolor = to_floatArray(ctx, env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS);
	int jcp = to_ColorParams_safe(ctx, env, cs_params);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_strokeText, jtext, jstate, jctm, jcs, jcolor, alpha, jcp);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jtext = to_Text(ctx, env, text);
	jobject jctm = to_Matrix(ctx, env, ctm);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_clipText, jtext, jctm);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *state, fz_matrix ctm, fz_rect scissor)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jtext = to_Text(ctx, env, text);
	jobject jstate = to_StrokeState(ctx, env, state);
	jobject jctm = to_Matrix(ctx, env, ctm);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_clipStrokeText, jtext, jstate, jctm);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jtext = to_Text(ctx, env, text);
	jobject jctm = to_Matrix(ctx, env, ctm);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_ignoreText, jtext, jctm);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shd, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jshd = to_Shade(ctx, env, shd);
	jobject jctm = to_Matrix(ctx, env, ctm);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_fillShade, jshd, jctm, alpha);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_fill_image(fz_context *ctx, fz_device *dev, fz_image *img, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jimg = to_Image(ctx, env, img);
	jobject jctm = to_Matrix(ctx, env, ctm);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_fillImage, jimg, jctm, alpha);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *img, fz_matrix ctm, fz_colorspace *cs, const float *color, float alpha, fz_color_params cs_params)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jimg = to_Image(ctx, env, img);
	jobject jctm = to_Matrix(ctx, env, ctm);
	jobject jcs = to_ColorSpace(ctx, env, cs);
	jfloatArray jcolor = to_floatArray(ctx, env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS);
	int jcp = to_ColorParams_safe(ctx, env, cs_params);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_fillImageMask, jimg, jctm, jcs, jcolor, alpha, jcp);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_clip_image_mask(fz_context *ctx, fz_device *dev, fz_image *img, fz_matrix ctm, fz_rect scissor)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jimg = to_Image(ctx, env, img);
	jobject jctm = to_Matrix(ctx, env, ctm);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_clipImageMask, jimg, jctm);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_pop_clip(fz_context *ctx, fz_device *dev)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_popClip);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_begin_layer(fz_context *ctx, fz_device *dev, const char *name)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jstring jname;

	jname = (*env)->NewStringUTF(env, name);
	if (!jname || (*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_beginLayer, jname);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_end_layer(fz_context *ctx, fz_device *dev)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_endLayer);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_begin_mask(fz_context *ctx, fz_device *dev, fz_rect rect, int luminosity, fz_colorspace *cs, const float *bc, fz_color_params cs_params)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jrect = to_Rect(ctx, env, rect);
	jobject jcs = to_ColorSpace(ctx, env, cs);
	jfloatArray jbc = to_floatArray(ctx, env, bc, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS);
	int jcp = to_ColorParams_safe(ctx, env, cs_params);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_beginMask, jrect, (jint)luminosity, jcs, jbc, jcp);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_end_mask(fz_context *ctx, fz_device *dev)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_endMask);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_begin_group(fz_context *ctx, fz_device *dev, fz_rect rect, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jrect = to_Rect(ctx, env, rect);
	jobject jcs = to_ColorSpace(ctx, env, cs);

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_beginGroup, jrect, jcs, (jboolean)isolated, (jboolean)knockout, (jint)blendmode, alpha);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_end_group(fz_context *ctx, fz_device *dev)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_endGroup);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static int
fz_java_device_begin_tile(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;
	jobject jarea = to_Rect(ctx, env, area);
	jobject jview = to_Rect(ctx, env, view);
	jobject jctm = to_Matrix(ctx, env, ctm);
	int res;

	res = (*env)->CallIntMethod(env, jdev->self, mid_Device_beginTile, jarea, jview, xstep, ystep, jctm, (jint)id);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return res;
}

static void
fz_java_device_end_tile(fz_context *ctx, fz_device *dev)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;

	(*env)->CallVoidMethod(env, jdev->self, mid_Device_endTile);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
fz_java_device_drop(fz_context *ctx, fz_device *dev)
{
	fz_java_device *jdev = (fz_java_device *)dev;
	JNIEnv *env = jdev->env;

	(*env)->DeleteGlobalRef(env, jdev->self);
}

static fz_device *fz_new_java_device(fz_context *ctx, JNIEnv *env, jclass cls)
{
	fz_java_device *dev = NULL;
	jobject jself;

	jself = (*env)->NewGlobalRef(env, cls);
	if (!jself) return NULL;

	fz_try(ctx)
	{
		dev = fz_new_derived_device(ctx, fz_java_device);
		dev->env = env;
		dev->self = jself;

		dev->super.drop_device = fz_java_device_drop;

		dev->super.fill_path = fz_java_device_fill_path;
		dev->super.stroke_path = fz_java_device_stroke_path;
		dev->super.clip_path = fz_java_device_clip_path;
		dev->super.clip_stroke_path = fz_java_device_clip_stroke_path;

		dev->super.fill_text = fz_java_device_fill_text;
		dev->super.stroke_text = fz_java_device_stroke_text;
		dev->super.clip_text = fz_java_device_clip_text;
		dev->super.clip_stroke_text = fz_java_device_clip_stroke_text;
		dev->super.ignore_text = fz_java_device_ignore_text;

		dev->super.fill_shade = fz_java_device_fill_shade;
		dev->super.fill_image = fz_java_device_fill_image;
		dev->super.fill_image_mask = fz_java_device_fill_image_mask;
		dev->super.clip_image_mask = fz_java_device_clip_image_mask;

		dev->super.pop_clip = fz_java_device_pop_clip;

		dev->super.begin_mask = fz_java_device_begin_mask;
		dev->super.end_mask = fz_java_device_end_mask;
		dev->super.begin_group = fz_java_device_begin_group;
		dev->super.end_group = fz_java_device_end_group;

		dev->super.begin_tile = fz_java_device_begin_tile;
		dev->super.end_tile = fz_java_device_end_tile;

		dev->super.begin_layer = fz_java_device_begin_layer;
		dev->super.end_layer = fz_java_device_end_layer;
	}
	fz_catch(ctx)
	{
		fz_drop_device(ctx, &dev->super);
		jni_rethrow(env, ctx);
	}

	return (fz_device *)dev;
}

JNIEXPORT jlong JNICALL
FUN(Device_newNative)(JNIEnv *env, jclass cls)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = NULL;

	if (!ctx) return 0;

	fz_try(ctx)
		dev = fz_new_java_device(ctx, env, cls);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(dev);
}

JNIEXPORT void JNICALL
FUN(Device_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device_safe(env, self);
	if (!ctx || !dev) return;
	(*env)->SetLongField(env, self, fid_Device_pointer, 0);
	fz_drop_device(ctx, dev);
}







mupdf-1.21.1-source/platform/java/jni/displaylist.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* DisplayList interface */

JNIEXPORT jlong JNICALL
FUN(DisplayList_newNative)(JNIEnv *env, jobject self, jobject jmediabox)
{
	fz_context *ctx = get_context(env);
	fz_rect mediabox = from_Rect(env, jmediabox);

	fz_display_list *list = NULL;

	if (!ctx) return 0;

	fz_try(ctx)
		list = fz_new_display_list(ctx, mediabox);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(list);
}

JNIEXPORT void JNICALL
FUN(DisplayList_run)(JNIEnv *env, jobject self, jobject jdev, jobject jctm, jobject jrect, jobject jcookie)
{
	fz_context *ctx = get_context(env);
	fz_display_list *list = from_DisplayList(env, self);
	fz_device *dev = from_Device(env, jdev);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_cookie *cookie = from_Cookie(env, jcookie);
	NativeDeviceInfo *info;
	fz_rect rect;
	int err;

	if (!ctx || !list) return;
	if (!dev) jni_throw_arg_void(env, "device must not be null");

	/* Use a scissor rectangle if one is supplied */
	if (jrect)
		rect = from_Rect(env, jrect);
	else
		rect = fz_infinite_rect;

	info = lockNativeDevice(env, jdev, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_run_display_list(ctx, list, dev, ctm, rect, cookie);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(DisplayList_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_display_list *list = from_DisplayList_safe(env, self);
	if (!ctx || !list) return;
	(*env)->SetLongField(env, self, fid_DisplayList_pointer, 0);
	fz_drop_display_list(ctx, list);
}

JNIEXPORT jobject JNICALL
FUN(DisplayList_toPixmap)(JNIEnv *env, jobject self, jobject jctm, jobject jcs, jboolean alpha)
{
	fz_context *ctx = get_context(env);
	fz_display_list *list = from_DisplayList(env, self);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_colorspace *cs = from_ColorSpace(env, jcs);
	fz_pixmap *pixmap = NULL;

	if (!ctx || !list) return NULL;

	fz_try(ctx)
		pixmap = fz_new_pixmap_from_display_list(ctx, list, ctm, cs, alpha);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Pixmap_safe_own(ctx, env, pixmap);
}

JNIEXPORT jobject JNICALL
FUN(DisplayList_toStructuredText)(JNIEnv *env, jobject self, jstring joptions)
{
	fz_context *ctx = get_context(env);
	fz_display_list *list = from_DisplayList(env, self);
	fz_stext_page *text = NULL;
	const char *options= NULL;
	fz_stext_options opts;

	if (!ctx || !list) return NULL;

	if (joptions)
	{
		options = (*env)->GetStringUTFChars(env, joptions, NULL);
		if (!options) return NULL;
	}

	fz_try(ctx)
	{
		fz_parse_stext_options(ctx, &opts, options);
		text = fz_new_stext_page_from_display_list(ctx, list, &opts);
	}
	fz_always(ctx)
	{
		if (options)
			(*env)->ReleaseStringUTFChars(env, joptions, options);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_StructuredText_safe_own(ctx, env, text);
}

JNIEXPORT jobject JNICALL
FUN(DisplayList_search)(JNIEnv *env, jobject self, jstring jneedle)
{
	fz_context *ctx = get_context(env);
	fz_display_list *list = from_DisplayList(env, self);
	fz_quad hits[500];
	int marks[500];
	const char *needle = NULL;
	int n = 0;

	if (!ctx || !list) return NULL;
	if (!jneedle) jni_throw_arg(env, "needle must not be null");

	needle = (*env)->GetStringUTFChars(env, jneedle, NULL);
	if (!needle) return NULL;

	fz_try(ctx)
		n = fz_search_display_list(ctx, list, needle, marks, hits, nelem(hits));
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jneedle, needle);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_SearchHits_safe(ctx, env, marks, hits, n);
}







mupdf-1.21.1-source/platform/java/jni/displaylistdevice.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* DisplayListDevice interface */

JNIEXPORT jlong JNICALL
FUN(DisplayListDevice_newNative)(JNIEnv *env, jclass cls, jobject jlist)
{
	fz_context *ctx = get_context(env);
	fz_display_list *list = from_DisplayList(env, jlist);
	fz_device *device = NULL;

	if (!ctx) return 0;
	if (!list) jni_throw_arg(env, "list must not be null");

	fz_var(device);

	fz_try(ctx)
		device = fz_new_list_device(ctx, list);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(device);
}







mupdf-1.21.1-source/platform/java/jni/document.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Document interface */

/* Callbacks to implement fz_stream and fz_output using Java classes */

typedef struct
{
	jobject stream;
	jbyteArray array;
	jbyte buffer[8192];
}
SeekableStreamState;

static int SeekableInputStream_next(fz_context *ctx, fz_stream *stm, size_t max)
{
	SeekableStreamState *state = stm->state;
	jboolean detach = JNI_FALSE;
	JNIEnv *env;
	int n, ch;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in SeekableInputStream_next");

	n = (*env)->CallIntMethod(env, state->stream, mid_SeekableInputStream_read, state->array);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java_and_detach_thread(ctx, env, detach);

	if (n > 0)
	{
		(*env)->GetByteArrayRegion(env, state->array, 0, n, state->buffer);
		if ((*env)->ExceptionCheck(env))
			fz_throw_java_and_detach_thread(ctx, env, detach);

		/* update stm->pos so fz_tell knows the current position */
		stm->rp = (unsigned char *)state->buffer;
		stm->wp = stm->rp + n;
		stm->pos += n;

		ch = *stm->rp++;
	}
	else if (n < 0)
	{
		ch = EOF;
	}
	else
		fz_throw_and_detach_thread(ctx, detach, FZ_ERROR_GENERIC, "no bytes read");

	jni_detach_thread(detach);
	return ch;
}

static void SeekableInputStream_seek(fz_context *ctx, fz_stream *stm, int64_t offset, int whence)
{
	SeekableStreamState *state = stm->state;
	jboolean detach = JNI_FALSE;
	JNIEnv *env;
	int64_t pos;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in SeekableInputStream_seek");

	pos = (*env)->CallLongMethod(env, state->stream, mid_SeekableStream_seek, offset, whence);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java_and_detach_thread(ctx, env, detach);

	stm->pos = pos;
	stm->rp = stm->wp = (unsigned char *)state->buffer;

	jni_detach_thread(detach);
}

static void SeekableInputStream_drop(fz_context *ctx, void *streamState_)
{
	SeekableStreamState *state = streamState_;
	jboolean detach = JNI_FALSE;
	JNIEnv *env;

	env = jni_attach_thread(&detach);
	if (env == NULL)
	{
		fz_warn(ctx, "cannot attach to JVM in SeekableInputStream_drop; leaking input stream");
		return;
	}

	(*env)->DeleteGlobalRef(env, state->stream);
	(*env)->DeleteGlobalRef(env, state->array);

	fz_free(ctx, state);

	jni_detach_thread(detach);
}

static void SeekableOutputStream_write(fz_context *ctx, void *streamState_, const void *buffer_, size_t count)
{
	SeekableStreamState *state = streamState_;
	const jbyte *buffer = buffer_;
	jboolean detach = JNI_FALSE;
	JNIEnv *env;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in SeekableOutputStream_write");

	while (count > 0)
	{
		size_t n = fz_minz(count, sizeof(state->buffer));

		(*env)->SetByteArrayRegion(env, state->array, 0, n, buffer);
		if ((*env)->ExceptionCheck(env))
			fz_throw_java_and_detach_thread(ctx, env, detach);

		buffer += n;
		count -= n;

		(*env)->CallVoidMethod(env, state->stream, mid_SeekableOutputStream_write, state->array, 0, n);
		if ((*env)->ExceptionCheck(env))
			fz_throw_java_and_detach_thread(ctx, env, detach);
	}

	jni_detach_thread(detach);
}

static int64_t SeekableOutputStream_tell(fz_context *ctx, void *streamState_)
{
	SeekableStreamState *state = streamState_;
	jboolean detach = JNI_FALSE;
	int64_t pos = 0;
	JNIEnv *env;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in SeekableOutputStream_tell");

	pos = (*env)->CallLongMethod(env, state->stream, mid_SeekableStream_position);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java_and_detach_thread(ctx, env, detach);

	jni_detach_thread(detach);

	return pos;
}

static void SeekableOutputStream_truncate(fz_context *ctx, void *streamState_)
{
	SeekableStreamState *state = streamState_;
	jboolean detach = JNI_FALSE;
	JNIEnv *env;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in SeekableOutputStream_truncate");

	(*env)->CallVoidMethod(env, state->stream, mid_SeekableOutputStream_truncate);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java_and_detach_thread(ctx, env, detach);

	jni_detach_thread(detach);
}

static void SeekableOutputStream_seek(fz_context *ctx, void *streamState_, int64_t offset, int whence)
{
	SeekableStreamState *state = streamState_;
	jboolean detach = JNI_FALSE;
	JNIEnv *env;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in SeekableOutputStream_seek");

	(void) (*env)->CallLongMethod(env, state->stream, mid_SeekableStream_seek, offset, whence);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java_and_detach_thread(ctx, env, detach);

	jni_detach_thread(detach);
}

static void SeekableOutputStream_drop(fz_context *ctx, void *streamState_)
{
	SeekableStreamState *state = streamState_;
	jboolean detach = JNI_FALSE;
	JNIEnv *env;

	env = jni_attach_thread(&detach);
	if (env == NULL)
	{
		fz_warn(ctx, "cannot attach to JVM in SeekableOutputStream_drop; leaking output stream");
		return;
	}

	(*env)->DeleteGlobalRef(env, state->stream);
	(*env)->DeleteGlobalRef(env, state->array);

	fz_free(ctx, state);

	jni_detach_thread(detach);
}
JNIEXPORT void JNICALL
FUN(Document_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document_safe(env, self);
	if (!ctx || !doc) return;
	(*env)->SetLongField(env, self, fid_Document_pointer, 0);
	fz_drop_document(ctx, doc);

	/* This is a reasonable place to call Memento. */
	Memento_fin();
}

JNIEXPORT jobject JNICALL
FUN(Document_openNativeWithStream)(JNIEnv *env, jclass cls, jstring jmagic, jobject jdocument, jobject jaccelerator)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = NULL;
	fz_stream *docstream = NULL;
	fz_stream *accstream = NULL;
	jobject jdoc = NULL;
	jobject jacc = NULL;
	jbyteArray docarray = NULL;
	jbyteArray accarray = NULL;
	SeekableStreamState *docstate = NULL;
	SeekableStreamState *accstate = NULL;
	const char *magic = NULL;

	fz_var(jdoc);
	fz_var(jacc);
	fz_var(docarray);
	fz_var(accarray);
	fz_var(docstream);
	fz_var(accstream);

	if (!ctx) return NULL;
	if (jmagic)
	{
		magic = (*env)->GetStringUTFChars(env, jmagic, NULL);
		if (!magic) jni_throw_run(env, "cannot get characters in magic string");
	}
	if (jdocument)
	{
		jdoc = (*env)->NewGlobalRef(env, jdocument);
		if (!jdoc)
		{
			if (magic) (*env)->ReleaseStringUTFChars(env, jmagic, magic);
			jni_throw_run(env, "cannot get reference to document stream");
		}
	}
	if (jaccelerator)
	{
		jacc = (*env)->NewGlobalRef(env, jaccelerator);
		if (!jacc)
		{
			(*env)->DeleteGlobalRef(env, jdoc);
			if (magic) (*env)->ReleaseStringUTFChars(env, jmagic, magic);
			jni_throw_run(env, "cannot get reference to accelerator stream");
		}
	}

	docarray = (*env)->NewByteArray(env, sizeof docstate->buffer);
	if (docarray)
		docarray = (*env)->NewGlobalRef(env, docarray);
	if (!docarray)
	{
		(*env)->DeleteGlobalRef(env, jacc);
		(*env)->DeleteGlobalRef(env, jdoc);
		if (magic) (*env)->ReleaseStringUTFChars(env, jmagic, magic);
		jni_throw_run(env, "cannot create internal buffer for document stream");
	}

	accarray = (*env)->NewByteArray(env, sizeof accstate->buffer);
	if (accarray)
		accarray = (*env)->NewGlobalRef(env, accarray);
	if (!accarray)
	{
		(*env)->DeleteGlobalRef(env, docarray);
		(*env)->DeleteGlobalRef(env, jacc);
		(*env)->DeleteGlobalRef(env, jdoc);
		if (magic) (*env)->ReleaseStringUTFChars(env, jmagic, magic);
		jni_throw_run(env, "cannot create internal buffer for accelerator stream");
	}

	fz_try(ctx)
	{
		if (jdoc)
		{
			/* No exceptions can occur from here to stream owning docstate, so we must not free docstate. */
			docstate = Memento_label(fz_malloc(ctx, sizeof(SeekableStreamState)), "SeekableStreamState_docstate");
			docstate->stream = jdoc;
			docstate->array = docarray;

			/* Ownership transferred to docstate. */
			jdoc = NULL;
			docarray = NULL;

			/* Stream takes ownership of docstate. */
			docstream = fz_new_stream(ctx, docstate, SeekableInputStream_next, SeekableInputStream_drop);
			docstream->seek = SeekableInputStream_seek;
		}

		if (jacc)
		{
			/* No exceptions can occur from here to stream owning accstate, so we must not free accstate. */
			accstate = Memento_label(fz_malloc(ctx, sizeof(SeekableStreamState)), "SeekableStreamState_accstate");
			accstate->stream = jacc;
			accstate->array = accarray;

			/* Ownership transferred to accstate. */
			jacc = NULL;
			accarray = NULL;

			/* Stream takes ownership of accstate. */
			accstream = fz_new_stream(ctx, accstate, SeekableInputStream_next, SeekableInputStream_drop);
			accstream->seek = SeekableInputStream_seek;
		}

		doc = fz_open_accelerated_document_with_stream(ctx, magic, docstream, accstream);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, accstream);
		fz_drop_stream(ctx, docstream);
		if (magic)
			(*env)->ReleaseStringUTFChars(env, jmagic, magic);
	}
	fz_catch(ctx)
	{
		(*env)->DeleteGlobalRef(env, accarray);
		(*env)->DeleteGlobalRef(env, docarray);
		(*env)->DeleteGlobalRef(env, jacc);
		(*env)->DeleteGlobalRef(env, jdoc);
		jni_rethrow(env, ctx);
	}

	return to_Document_safe_own(ctx, env, doc);
}

JNIEXPORT jobject JNICALL
FUN(Document_openNativeWithPath)(JNIEnv *env, jclass cls, jstring jfilename, jstring jaccelerator)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = NULL;
	const char *filename = NULL;
	const char *accelerator = NULL;

	if (!ctx) return NULL;
	if (jfilename)
	{
		filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
		if (!filename) jni_throw_run(env, "cannot get characters in filename string");
	}
	if (jaccelerator)
	{
		accelerator = (*env)->GetStringUTFChars(env, jaccelerator, NULL);
		if (!accelerator) jni_throw_run(env, "cannot get characters in accelerator filename string");
	}

	fz_try(ctx)
		doc = fz_open_accelerated_document(ctx, filename, accelerator);
	fz_always(ctx)
	{
		if (accelerator)
			(*env)->ReleaseStringUTFChars(env, jaccelerator, accelerator);
		if (filename)
			(*env)->ReleaseStringUTFChars(env, jfilename, filename);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Document_safe_own(ctx, env, doc);
}


JNIEXPORT jobject JNICALL
FUN(Document_openNativeWithPathAndStream)(JNIEnv *env, jclass cls, jstring jfilename, jobject jaccelerator)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = NULL;
	const char *filename = NULL;
	fz_stream *docstream = NULL;
	fz_stream *accstream = NULL;
	jobject jacc = NULL;
	jbyteArray accarray = NULL;
	SeekableStreamState *accstate = NULL;

	fz_var(jacc);
	fz_var(accarray);
	fz_var(accstream);
	fz_var(docstream);

	if (!ctx) return NULL;
	if (jfilename)
	{
		filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
		if (!filename) jni_throw_run(env, "cannot get characters in filename string");
	}
	if (jaccelerator)
	{
		jacc = (*env)->NewGlobalRef(env, jaccelerator);
		if (!jacc)
		{
			if (jfilename) (*env)->ReleaseStringUTFChars(env, jfilename, filename);
			jni_throw_run(env, "cannot get reference to accelerator stream");
		}
	}

	accarray = (*env)->NewByteArray(env, sizeof accstate->buffer);
	if (accarray)
		accarray = (*env)->NewGlobalRef(env, accarray);
	if (!accarray)
	{
		(*env)->DeleteGlobalRef(env, jacc);
		if (jfilename) (*env)->ReleaseStringUTFChars(env, jfilename, filename);
		jni_throw_run(env, "cannot get create internal buffer for accelerator stream");
	}

	fz_try(ctx)
	{
		if (filename)
			docstream = fz_open_file(ctx, filename);

		if (jacc)
		{
			/* No exceptions can occur from here to stream owning accstate, so we must not free accstate. */
			accstate = Memento_label(fz_malloc(ctx, sizeof(SeekableStreamState)), "SeekableStreamState_accstate2");
			accstate->stream = jacc;
			accstate->array = accarray;

			/* Ownership transferred to accstate. */
			jacc = NULL;
			accarray = NULL;

			/* Stream takes ownership of accstate. */
			accstream = fz_new_stream(ctx, accstate, SeekableInputStream_next, SeekableInputStream_drop);
			accstream->seek = SeekableInputStream_seek;
		}

		doc = fz_open_accelerated_document_with_stream(ctx, filename, docstream, accstream);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, accstream);
		fz_drop_stream(ctx, docstream);
		if (filename) (*env)->ReleaseStringUTFChars(env, jfilename, filename);
	}
	fz_catch(ctx)
	{
		(*env)->DeleteGlobalRef(env, accarray);
		(*env)->DeleteGlobalRef(env, jacc);
		jni_rethrow(env, ctx);
	}

	return to_Document_safe_own(ctx, env, doc);
}

JNIEXPORT jobject JNICALL
FUN(Document_openNativeWithBuffer)(JNIEnv *env, jclass cls, jstring jmagic, jobject jbuffer, jobject jaccelerator)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = NULL;
	const char *magic = NULL;
	fz_stream *docstream = NULL;
	fz_stream *accstream = NULL;
	fz_buffer *docbuf = NULL;
	fz_buffer *accbuf = NULL;
	jbyte *buffer = NULL;
	jbyte *accelerator = NULL;
	int n, m;

	fz_var(docbuf);
	fz_var(accbuf);
	fz_var(docstream);
	fz_var(accstream);

	if (!ctx) return NULL;
	if (jmagic)
	{
		magic = (*env)->GetStringUTFChars(env, jmagic, NULL);
		if (!magic)
			jni_throw_run(env, "cannot get characters in magic string");
	}
	if (jbuffer)
	{
		n = (*env)->GetArrayLength(env, jbuffer);

		buffer = (*env)->GetByteArrayElements(env, jbuffer, NULL);
		if (!buffer)
		{
			if (magic) (*env)->ReleaseStringUTFChars(env, jmagic, magic);
			jni_throw_run(env, "cannot get document bytes to read");
		}
	}
	if (jaccelerator)
	{
		m = (*env)->GetArrayLength(env, jaccelerator);

		accelerator = (*env)->GetByteArrayElements(env, jaccelerator, NULL);
		if (!accelerator)
		{
			if (buffer) (*env)->ReleaseByteArrayElements(env, jbuffer, buffer, 0);
			if (magic) (*env)->ReleaseStringUTFChars(env, jmagic, magic);
			jni_throw_run(env, "cannot get accelerator bytes to read");
		}
	}

	fz_try(ctx)
	{
		if (buffer)
		{
			docbuf = fz_new_buffer(ctx, n);
			fz_append_data(ctx, docbuf, buffer, n);
			docstream = fz_open_buffer(ctx, docbuf);
		}

		if (accelerator)
		{
			accbuf = fz_new_buffer(ctx, m);
			fz_append_data(ctx, accbuf, accelerator, m);
			accstream = fz_open_buffer(ctx, accbuf);
		}

		doc = fz_open_accelerated_document_with_stream(ctx, magic, docstream, accstream);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, accstream);
		fz_drop_buffer(ctx, accbuf);
		fz_drop_stream(ctx, docstream);
		fz_drop_buffer(ctx, docbuf);
		if (accelerator) (*env)->ReleaseByteArrayElements(env, jaccelerator, accelerator, 0);
		if (buffer) (*env)->ReleaseByteArrayElements(env, jbuffer, buffer, 0);
		if (magic) (*env)->ReleaseStringUTFChars(env, jmagic, magic);
	}
	fz_catch(ctx)
	{
		jni_rethrow(env, ctx);
	}

	return to_Document_safe_own(ctx, env, doc);
}

JNIEXPORT jboolean JNICALL
FUN(Document_recognize)(JNIEnv *env, jclass cls, jstring jmagic)
{
	fz_context *ctx = get_context(env);
	const char *magic = NULL;
	jboolean recognized = JNI_FALSE;

	if (!ctx) return JNI_FALSE;
	if (jmagic)
	{
		magic = (*env)->GetStringUTFChars(env, jmagic, NULL);
		if (!magic) return JNI_FALSE;
	}

	fz_try(ctx)
		recognized = fz_recognize_document(ctx, magic) != NULL;
	fz_always(ctx)
		if (magic) (*env)->ReleaseStringUTFChars(env, jmagic, magic);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return recognized;
}

JNIEXPORT jboolean JNICALL
FUN(Document_supportsAccelerator)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	jboolean support = JNI_FALSE;

	fz_try(ctx)
		support = fz_document_supports_accelerator(ctx, doc);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return support;
}

JNIEXPORT void JNICALL
FUN(Document_saveAccelerator)(JNIEnv *env, jobject self, jstring jfilename)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	const char *filename = "null";

	if (!ctx || !doc) return;
	if (!jfilename) jni_throw_arg_void(env, "filename must not be null");

	filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
	if (!filename) return;

	fz_try(ctx)
		fz_save_accelerator(ctx, doc, filename);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jfilename, filename);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Document_outputAccelerator)(JNIEnv *env, jobject self, jobject jstream)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	SeekableStreamState *state = NULL;
	jobject stream = NULL;
	jbyteArray array = NULL;
	fz_output *out;

	fz_var(state);
	fz_var(out);
	fz_var(stream);
	fz_var(array);

	stream = (*env)->NewGlobalRef(env, jstream);
	if (!stream)
		return;

	array = (*env)->NewByteArray(env, sizeof state->buffer);
	if (array)
		array = (*env)->NewGlobalRef(env, array);
	if (!array)
	{
		(*env)->DeleteGlobalRef(env, stream);
		return;
	}

	fz_try(ctx)
	{
		state = Memento_label(fz_malloc(ctx, sizeof(SeekableStreamState)), "SeekableStreamState_outputAccelerator");
		state->stream = stream;
		state->array = array;

		out = fz_new_output(ctx, 8192, state, SeekableOutputStream_write, NULL, SeekableOutputStream_drop);
		out->seek = SeekableOutputStream_seek;
		out->tell = SeekableOutputStream_tell;

		/* these are now owned by 'out' */
		state = NULL;
		stream = NULL;
		array = NULL;

		fz_output_accelerator(ctx, doc, out);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
	{
		fz_drop_output(ctx, out);
	}
	fz_catch(ctx)
	{
		(*env)->DeleteGlobalRef(env, stream);
		(*env)->DeleteGlobalRef(env, array);
		fz_free(ctx, state);
		jni_rethrow_void(env, ctx);
	}
}

JNIEXPORT jboolean JNICALL
FUN(Document_needsPassword)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	int okay = 0;

	if (!ctx || !doc) return JNI_FALSE;

	fz_try(ctx)
		okay = fz_needs_password(ctx, doc);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return okay ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(Document_authenticatePassword)(JNIEnv *env, jobject self, jstring jpassword)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	const char *password = NULL;
	int okay = 0;

	if (!ctx || !doc) return JNI_FALSE;

	if (jpassword)
	{
		password = (*env)->GetStringUTFChars(env, jpassword, NULL);
		if (!password) return JNI_FALSE;
	}

	fz_try(ctx)
		okay = fz_authenticate_password(ctx, doc, password);
	fz_always(ctx)
		if (password) (*env)->ReleaseStringUTFChars(env, jpassword, password);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return okay ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jint JNICALL
FUN(Document_countChapters)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	int count = 0;

	if (!ctx || !doc) return 0;

	fz_try(ctx)
		count = fz_count_chapters(ctx, doc);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return count;
}

JNIEXPORT jint JNICALL
FUN(Document_countPages)(JNIEnv *env, jobject self, jint chapter)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	int count = 0;

	if (!ctx || !doc) return 0;

	fz_try(ctx)
		count = fz_count_chapter_pages(ctx, doc, chapter);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return count;
}

JNIEXPORT jboolean JNICALL
FUN(Document_isReflowable)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	int is_reflowable = 0;

	if (!ctx || !doc) return JNI_FALSE;

	fz_try(ctx)
		is_reflowable = fz_is_document_reflowable(ctx, doc);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return is_reflowable ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT void JNICALL
FUN(Document_layout)(JNIEnv *env, jobject self, jfloat w, jfloat h, jfloat em)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);

	if (!ctx || !doc) return;

	fz_try(ctx)
		fz_layout_document(ctx, doc, w, h, em);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(Document_loadPage)(JNIEnv *env, jobject self, jint chapter, jint number)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	fz_page *page = NULL;

	if (!ctx || !doc) return NULL;

	fz_try(ctx)
		page = fz_load_chapter_page(ctx, doc, chapter, number);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Page_safe_own(ctx, env, page);
}

JNIEXPORT jstring JNICALL
FUN(Document_getMetaData)(JNIEnv *env, jobject self, jstring jkey)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	const char *key = NULL;
	char info[256];

	if (!ctx || !doc) return NULL;
	if (!jkey) jni_throw_arg(env, "key must not be null");

	key = (*env)->GetStringUTFChars(env, jkey, NULL);
	if (!key) return 0;

	fz_try(ctx)
		fz_lookup_metadata(ctx, doc, key, info, sizeof info);
	fz_always(ctx)
		if (key)
			(*env)->ReleaseStringUTFChars(env, jkey, key);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return (*env)->NewStringUTF(env, info);
}

JNIEXPORT void JNICALL
FUN(Document_setMetaData)(JNIEnv *env, jobject self, jstring jkey, jstring jvalue)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	const char *key = NULL;
	const char *value = NULL;

	if (!ctx || !doc) return;
	if (!jkey) jni_throw_arg_void(env, "key must not be null");
	if (!jvalue) jni_throw_arg_void(env, "value must not be null");

	key = (*env)->GetStringUTFChars(env, jkey, NULL);
	value = (*env)->GetStringUTFChars(env, jvalue, NULL);
	if (!key || !value)
	{
		if (key)
			(*env)->ReleaseStringUTFChars(env, jkey, key);
		return;
	}

	fz_try(ctx)
		fz_set_metadata(ctx, doc, key, value);
	fz_always(ctx)
	{
		(*env)->ReleaseStringUTFChars(env, jkey, key);
		(*env)->ReleaseStringUTFChars(env, jvalue, value);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jboolean JNICALL
FUN(Document_isUnencryptedPDF)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	pdf_document *idoc = pdf_specifics(ctx, doc);
	int cryptVer;

	if (!ctx || !doc) return JNI_FALSE;
	if (!idoc)
		return JNI_FALSE;

	cryptVer = pdf_crypt_version(ctx, idoc->crypt);
	return (cryptVer == 0) ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jobject JNICALL
FUN(Document_loadOutline)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	fz_outline *outline = NULL;
	jobject joutline = NULL;

	if (!ctx || !doc) return NULL;

	fz_var(outline);

	fz_try(ctx)
	{
		outline = fz_load_outline(ctx, doc);
		if (outline)
		{
			joutline = to_Outline_safe(ctx, env, doc, outline);
			if (!joutline && !(*env)->ExceptionCheck(env))
				fz_throw(ctx, FZ_ERROR_GENERIC, "loadOutline failed");
		}
	}
	fz_always(ctx)
		fz_drop_outline(ctx, outline);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	if ((*env)->ExceptionCheck(env))
		return NULL;

	return joutline;
}

JNIEXPORT jobject JNICALL
FUN(Document_outlineIterator)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	fz_outline_iterator *iterator = NULL;
	jobject jiterator = NULL;

	if (!ctx || !doc) return NULL;

	fz_var(iterator);

	fz_try(ctx)
	{
		iterator = fz_new_outline_iterator(ctx, doc);
		if (iterator)
		{
			jiterator = to_OutlineIterator_safe(ctx, env, iterator);
			if (!jiterator || (*env)->ExceptionCheck(env))
				fz_throw(ctx, FZ_ERROR_GENERIC, "outlineIterator failed");
			iterator = NULL;
		}
	}
	fz_always(ctx)
		fz_drop_outline_iterator(ctx, iterator);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	if ((*env)->ExceptionCheck(env))
		return NULL;

	return jiterator;
}

JNIEXPORT jlong JNICALL
FUN(Document_makeBookmark)(JNIEnv *env, jobject self, jint chapter, jint page)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	fz_bookmark mark = 0;

	fz_try(ctx)
		mark = fz_make_bookmark(ctx, doc, fz_make_location(chapter, page));
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return mark;
}

JNIEXPORT jobject JNICALL
FUN(Document_findBookmark)(JNIEnv *env, jobject self, jlong mark)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	fz_location loc = { -1, -1 };

	fz_try(ctx)
		loc = fz_lookup_bookmark(ctx, doc, mark);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return (*env)->NewObject(env, cls_Location, mid_Location_init, loc.chapter, loc.page, 0, 0);
}

JNIEXPORT jobject JNICALL
FUN(Document_resolveLink)(JNIEnv *env, jobject self, jstring juri)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	fz_location loc = { -1, -1 };
	float x = 0, y = 0;
	const char *uri = "";

	if (juri)
	{
		uri = (*env)->GetStringUTFChars(env, juri, NULL);
		if (!uri)
			return NULL;
	}

	fz_try(ctx)
		loc = fz_resolve_link(ctx, doc, uri, &x, &y);
	fz_always(ctx)
		if (juri)
			(*env)->ReleaseStringUTFChars(env, juri, uri);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return (*env)->NewObject(env, cls_Location, mid_Location_init, loc.chapter, loc.page, x, y);
}

JNIEXPORT jboolean JNICALL
FUN(Document_hasPermission)(JNIEnv *env, jobject self, jint permission)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	jboolean result = JNI_FALSE;

	fz_try(ctx)
		result = fz_has_permission(ctx, doc, permission);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return result;
}

JNIEXPORT jobject JNICALL
FUN(Document_search)(JNIEnv *env, jobject self, jint chapter, jint page, jstring jneedle)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	fz_quad hits[500];
	int marks[500];
	const char *needle = NULL;
	int n = 0;

	if (!ctx) return NULL;
	if (!jneedle) return NULL;

	needle = (*env)->GetStringUTFChars(env, jneedle, NULL);
	if (!needle) return 0;

	fz_try(ctx)
		n = fz_search_chapter_page_number(ctx, doc, chapter, page, needle, marks, hits, nelem(hits));
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jneedle, needle);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_SearchHits_safe(ctx, env, marks, hits, n);
}

JNIEXPORT jobject JNICALL
FUN(Document_resolveLinkDestination)(JNIEnv *env, jobject self, jstring juri)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	const char *uri = "";
	fz_link_dest dest;
	jobject jdestination;

	if (!ctx || !doc) return NULL;

	if (juri)
	{
		uri = (*env)->GetStringUTFChars(env, juri, NULL);
		if (!uri)
			return NULL;
	}

	fz_try(ctx)
		dest = fz_resolve_link_dest(ctx, doc, uri);
	fz_always(ctx)
		if (juri)
			(*env)->ReleaseStringUTFChars(env, juri, uri);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jdestination = (*env)->NewObject(env, cls_LinkDestination, mid_LinkDestination_init,
		dest.loc.chapter, dest.loc.page, dest.type, dest.x, dest.y, dest.w, dest.h, dest.zoom);
	if (!jdestination || (*env)->ExceptionCheck(env))
		return NULL;

	return jdestination;
}

JNIEXPORT jstring JNICALL
FUN(Document_formatLinkURI)(JNIEnv *env, jobject self, jobject jdest)
{
	fz_context *ctx = get_context(env);
	fz_document *doc = from_Document(env, self);
	fz_link_dest dest = from_LinkDestination(env, jdest);
	char *uri = NULL;
	jobject juri;

	fz_try(ctx)
		uri = fz_format_link_uri(ctx, doc, dest);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	juri = (*env)->NewStringUTF(env, uri);
	fz_free(ctx, uri);
	if (juri == NULL || (*env)->ExceptionCheck(env))
		return NULL;

	return juri;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* DocumentWriter interface */

JNIEXPORT void JNICALL
FUN(DocumentWriter_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document_writer *wri = from_DocumentWriter_safe(env, self);
	jobject ref;
	if (!ctx || !wri) return;
	ref = (jobject)(*env)->GetLongField(env, self, fid_DocumentWriter_ocrlistener);
	if (ref)
	{
		(*env)->DeleteGlobalRef(env, ref);
		(*env)->SetLongField(env, self, fid_DocumentWriter_ocrlistener, 0);
	}
	(*env)->SetLongField(env, self, fid_DocumentWriter_pointer, 0);
	fz_drop_document_writer(ctx, wri);
}

JNIEXPORT jlong JNICALL
FUN(DocumentWriter_newNativeDocumentWriter)(JNIEnv *env, jclass cls, jstring jfilename, jstring jformat, jstring joptions)
{
	fz_context *ctx = get_context(env);
	fz_document_writer *wri = NULL;
	const char *filename = NULL;
	const char *format = NULL;
	const char *options = NULL;

	if (!ctx) return 0;
	if (!jfilename) jni_throw_arg(env, "filename must not be null");

	filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
	if (!filename) return 0;

	if (jformat)
	{
		format = (*env)->GetStringUTFChars(env, jformat, NULL);
		if (!format)
		{
			(*env)->ReleaseStringUTFChars(env, jfilename, filename);
			return 0;
		}
	}
	if (joptions)
	{
		options = (*env)->GetStringUTFChars(env, joptions, NULL);
		if (!options)
		{
			if (format)
				(*env)->ReleaseStringUTFChars(env, jformat, format);
			(*env)->ReleaseStringUTFChars(env, jfilename, filename);
			return 0;
		}
	}

	fz_try(ctx)
		wri = fz_new_document_writer(ctx, filename, format, options);
	fz_always(ctx)
	{
		if (options)
			(*env)->ReleaseStringUTFChars(env, joptions, options);
		if (format)
			(*env)->ReleaseStringUTFChars(env, jformat, format);
		(*env)->ReleaseStringUTFChars(env, jfilename, filename);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(wri);
}

JNIEXPORT jlong JNICALL
FUN(DocumentWriter_newNativeDocumentWriterWithSeekableOutputStream)(JNIEnv *env, jclass cls, jobject jstream, jstring jformat, jstring joptions)
{
	fz_context *ctx = get_context(env);
	fz_document_writer *wri = NULL;
	SeekableStreamState *state = NULL;
	jobject stream = NULL;
	const char *format = NULL;
	const char *options = NULL;
	jbyteArray array = NULL;
	fz_output *out;

	if (!ctx) return 0;
	if (!jstream) jni_throw_arg(env, "output stream must not be null");

	stream = (*env)->NewGlobalRef(env, jstream);
	if (!stream)
		return 0;

	array = (*env)->NewByteArray(env, sizeof state->buffer);
	if (array)
		array = (*env)->NewGlobalRef(env, array);
	if (!array)
	{
		(*env)->DeleteGlobalRef(env, stream);
		return 0;
	}

	if (jformat)
	{
		format = (*env)->GetStringUTFChars(env, jformat, NULL);
		if (!format)
			return 0;
	}
	if (joptions)
	{
		options = (*env)->GetStringUTFChars(env, joptions, NULL);
		if (!options)
		{
			if (format)
				(*env)->ReleaseStringUTFChars(env, jformat, format);
			return 0;
		}
	}

	fz_var(state);
	fz_var(out);
	fz_var(stream);
	fz_var(array);

	fz_try(ctx)
	{
		fz_output *out_temp;
		state = Memento_label(fz_malloc(ctx, sizeof(SeekableStreamState)), "SeekableStreamState_newNativeDocumentWriterWithSeekableOutputStream");
		state->stream = stream;
		state->array = array;

		out = fz_new_output(ctx, 8192, state, SeekableOutputStream_write, NULL, SeekableOutputStream_drop);
		out->seek = SeekableOutputStream_seek;
		out->tell = SeekableOutputStream_tell;

		/* these are now owned by 'out' */
		state = NULL;
		stream = NULL;
		array = NULL;

		/* out becomes owned by 'wri' as soon as we call, even if it throws. */
		out_temp = out;
		out = NULL;
		wri = fz_new_document_writer_with_output(ctx, out_temp, format, options);
	}
	fz_always(ctx)
	{
		fz_drop_output(ctx, out);
		if (options)
			(*env)->ReleaseStringUTFChars(env, joptions, options);
		if (format)
			(*env)->ReleaseStringUTFChars(env, jformat, format);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(wri);
}

JNIEXPORT jobject JNICALL
FUN(DocumentWriter_beginPage)(JNIEnv *env, jobject self, jobject jmediabox)
{
	fz_context *ctx = get_context(env);
	fz_document_writer *wri = from_DocumentWriter(env, self);
	fz_rect mediabox = from_Rect(env, jmediabox);
	fz_device *device = NULL;

	if (!ctx || !wri) return NULL;

	fz_try(ctx)
		device = fz_begin_page(ctx, wri, mediabox);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_NativeDevice_safe_own(ctx, env, fz_keep_device(ctx, device));
}

JNIEXPORT void JNICALL
FUN(DocumentWriter_endPage)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document_writer *wri = from_DocumentWriter(env, self);

	if (!ctx || !wri) return;

	fz_try(ctx)
		fz_end_page(ctx, wri);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(DocumentWriter_close)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_document_writer *wri = from_DocumentWriter(env, self);

	if (!ctx || !wri) return;

	fz_try(ctx)
		fz_close_document_writer(ctx, wri);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

static int
jni_ocr_progress(fz_context *ctx, void *arg, int page, int percent)
{
	jobject ref = (jobject)arg;
	jboolean cancel;
	JNIEnv *env = NULL;
	jboolean detach = JNI_FALSE;

	if (ref == NULL)
		return JNI_FALSE;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in jni_ocr_progress");

	cancel = (*env)->CallBooleanMethod(env, ref, mid_DocumentWriter_OCRListener_progress, page, percent);
	if ((*env)->ExceptionCheck(env))
		cancel = 1;

	jni_detach_thread(detach);

	return !!cancel;
}

JNIEXPORT void JNICALL
FUN(DocumentWriter_addOCRListener)(JNIEnv *env, jobject self, jobject jlistener)
{
	fz_context *ctx = get_context(env);
	fz_document_writer *wri = from_DocumentWriter(env, self);
	jobject ref;

	if (!ctx || !wri) return;

	/* Delete any old OCRListener if there is one. */
	ref = (jobject)(*env)->GetLongField(env, self, fid_DocumentWriter_ocrlistener);
	if (ref != NULL)
	{
		(*env)->DeleteGlobalRef(env, ref);
		(*env)->SetLongField(env, self, fid_DocumentWriter_ocrlistener, 0);
	}

	/* Take a ref and store it for the callback to use */
	ref = (*env)->NewGlobalRef(env, jlistener);
	if (!ref)
		jni_throw_run_void(env, "cannot take reference to listener");
	(*env)->SetLongField(env, self, fid_DocumentWriter_ocrlistener, jlong_cast(ref));

	fz_try(ctx)
		fz_pdfocr_writer_set_progress(ctx, wri, jni_ocr_progress, ref);
	fz_catch(ctx)
	{
		(*env)->DeleteGlobalRef(env, ref);
		(*env)->SetLongField(env, self, fid_DocumentWriter_ocrlistener, 0);
		jni_rethrow_void(env, ctx);
	}

}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* DOM interface */

JNIEXPORT void JNICALL
FUN(DOM_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_xml *xml = from_DOM_safe(env, self);
	if (!ctx || !xml) return;
	(*env)->SetLongField(env, self, fid_DOM_pointer, 0);
	fz_drop_xml(ctx, xml);
}

JNIEXPORT void JNICALL
FUN(DOM_insertBefore)(JNIEnv *env, jobject self, jobject jxml)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);
	fz_xml *xml = from_DOM_safe(env, jxml);

	fz_try(ctx)
		fz_dom_insert_before(ctx, me, xml);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(DOM_insertAfter)(JNIEnv *env, jobject self, jobject jxml)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);
	fz_xml *xml = from_DOM_safe(env, jxml);

	fz_try(ctx)
		fz_dom_insert_after(ctx, me, xml);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(DOM_appendChild)(JNIEnv *env, jobject self, jobject jxml)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);
	fz_xml *xml = from_DOM_safe(env, jxml);

	fz_try(ctx)
		fz_dom_append_child(ctx, me, xml);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(DOM_remove)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);

	fz_try(ctx)
		fz_dom_remove(ctx, me);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(DOM_clone)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);
	fz_xml *clone = NULL;

	fz_var(clone);

	fz_try(ctx)
		clone = fz_dom_clone(ctx, me);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DOM_safe(ctx, env, clone);
}

JNIEXPORT jobject JNICALL
FUN(DOM_parent)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);
	fz_xml *parent = NULL;

	fz_var(parent);

	fz_try(ctx)
		parent = fz_dom_clone(ctx, me);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DOM_safe(ctx, env, parent);
}

JNIEXPORT jobject JNICALL
FUN(DOM_firstChild)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);
	fz_xml *child = NULL;

	fz_var(child);

	fz_try(ctx)
		child = fz_dom_first_child(ctx, me);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DOM_safe(ctx, env, child);
}

JNIEXPORT jobject JNICALL
FUN(DOM_next)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);
	fz_xml *next = NULL;

	fz_var(next);

	fz_try(ctx)
		next = fz_dom_next(ctx, me);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DOM_safe(ctx, env, next);
}

JNIEXPORT jobject JNICALL
FUN(DOM_previous)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);
	fz_xml *prev = NULL;

	fz_var(prev);

	fz_try(ctx)
		prev = fz_dom_previous(ctx, me);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DOM_safe(ctx, env, prev);
}

JNIEXPORT jobject JNICALL
FUN(DOM_removeAttribute)(JNIEnv *env, jobject self, jstring jatt)
{
	fz_context *ctx = get_context(env);
	fz_xml *dom = from_DOM_safe(env, self);
	const char *att = NULL;

	if (!jatt)
		return NULL;

	att = (*env)->GetStringUTFChars(env, jatt, NULL);
	if (!att) jni_throw_run(env, "cannot get characters in attribute name");

	fz_try(ctx)
		fz_dom_remove_attribute(ctx, dom, att);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jatt, att);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return self;
}

JNIEXPORT jstring JNICALL
FUN(DOM_attribute)(JNIEnv *env, jobject self, jstring jatt)
{
	fz_context *ctx = get_context(env);
	fz_xml *dom = from_DOM_safe(env, self);
	const char *att = NULL;
	const char *val = NULL;

	if (!jatt)
		return NULL;

	att = (*env)->GetStringUTFChars(env, jatt, NULL);
	if (!att) jni_throw_run(env, "cannot get characters in attribute name");

	fz_try(ctx)
		val = fz_dom_attribute(ctx, dom, att);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jatt, att);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_String_safe(ctx, env, val);
}

JNIEXPORT jobjectArray JNICALL
FUN(DOM_attributes)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_xml *dom = from_DOM_safe(env, self);
	const char *att = NULL;
	const char *val = NULL;
	jobjectArray jarr;
	jstring jatt, jval;
	jobject jobj;
	size_t i;
	int n;

	fz_try(ctx)
	{
		n = 0;
		while (1)
		{
			val = fz_dom_get_attribute(ctx, dom, n, &att);
			if (att == NULL)
				break;
			n++;
		}
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jarr = (*env)->NewObjectArray(env, n, cls_DOMAttribute, NULL);
	if (!jarr) jni_throw_run(env, "cannot create attribute array");

	for (i = 0; i < (size_t)n; i++)
	{
		fz_try(ctx)
			val = fz_dom_get_attribute(ctx, dom, i, &att);
		fz_catch(ctx)
			jni_rethrow(env, ctx);

		jobj = (*env)->NewObject(env, cls_DOMAttribute, mid_DOMAttribute_init);
		if (!jobj) jni_throw_run(env, "cannot create DOMAttribute");
		jatt = (*env)->NewStringUTF(env, att);
		if (!jatt) jni_throw_run(env, "cannot create String from attribute");
		if (val == NULL)
			jval = NULL;
		else {
			jval = (*env)->NewStringUTF(env, val);
			if (!jval) jni_throw_run(env, "cannot create String from attribute");
		}
		(*env)->SetObjectField(env, jobj, fid_DOMAttribute_attribute, jatt);
		(*env)->SetObjectField(env, jobj, fid_DOMAttribute_value, jval);
		(*env)->SetObjectArrayElement(env, jarr, i, jobj);
		if ((*env)->ExceptionCheck(env))
			return NULL;
	}

	return jarr;
}

JNIEXPORT jobject JNICALL
FUN(DOM_find)(JNIEnv *env, jobject self, jstring jtag, jstring jatt, jstring jval)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);
	const char *tag = NULL;
	const char *att = NULL;
	const char *val = NULL;
	fz_xml *xml;

	if (jtag)
	{
		tag = (*env)->GetStringUTFChars(env, jtag, NULL);
		if (!tag) jni_throw_run(env, "cannot get characters in attribute name");
	}
	if (jatt)
	{
		att = (*env)->GetStringUTFChars(env, jatt, NULL);
		if (!att) jni_throw_run(env, "cannot get characters in attribute name");
	}
	if (jval)
	{
		val = (*env)->GetStringUTFChars(env, jval, NULL);
		if (!val) jni_throw_run(env, "cannot get characters in attribute name");
	}

	fz_try(ctx)
		xml = fz_dom_find(ctx, me, tag, att, val);
	fz_always(ctx)
	{
		(*env)->ReleaseStringUTFChars(env, jtag, tag);
		(*env)->ReleaseStringUTFChars(env, jatt, att);
		(*env)->ReleaseStringUTFChars(env, jval, val);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DOM_safe(ctx, env, xml);
}

JNIEXPORT jobject JNICALL
FUN(DOM_findNext)(JNIEnv *env, jobject self, jstring jtag, jstring jatt, jstring jval)
{
	fz_context *ctx = get_context(env);
	fz_xml *me = from_DOM_safe(env, self);
	const char *tag = NULL;
	const char *att = NULL;
	const char *val = NULL;
	fz_xml *xml;

	if (jtag)
	{
		tag = (*env)->GetStringUTFChars(env, jtag, NULL);
		if (!tag) jni_throw_run(env, "cannot get characters in attribute name");
	}
	if (jatt)
	{
		att = (*env)->GetStringUTFChars(env, jatt, NULL);
		if (!att) jni_throw_run(env, "cannot get characters in attribute name");
	}
	if (jval)
	{
		val = (*env)->GetStringUTFChars(env, jval, NULL);
		if (!val) jni_throw_run(env, "cannot get characters in attribute name");
	}

	fz_try(ctx)
		xml = fz_dom_find_next(ctx, me, tag, att, val);
	fz_always(ctx)
	{
		(*env)->ReleaseStringUTFChars(env, jtag, tag);
		(*env)->ReleaseStringUTFChars(env, jatt, att);
		(*env)->ReleaseStringUTFChars(env, jval, val);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DOM_safe(ctx, env, xml);
}

JNIEXPORT jobject JNICALL
FUN(DOM_body)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_xml *dom = from_DOM_safe(env, self);

	return to_DOM_safe(ctx, env, fz_dom_body(ctx, dom));
}

JNIEXPORT jobject JNICALL
FUN(DOM_document)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_xml *dom = from_DOM_safe(env, self);

	return to_DOM_safe(ctx, env, fz_dom_document_element(ctx, dom));
}

JNIEXPORT jobject JNICALL
FUN(DOM_createTextNode)(JNIEnv *env, jobject self, jstring jtext)
{
	fz_context *ctx = get_context(env);
	fz_xml *dom = from_DOM_safe(env, self);
	const char *text = NULL;
	fz_xml *elt;

	if (!jtext)
		return NULL;

	text = (*env)->GetStringUTFChars(env, jtext, NULL);
	if (!text) jni_throw_run(env, "cannot get characters in text string");

	fz_try(ctx)
		elt = fz_dom_create_text_node(ctx, dom, text);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jtext, text);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DOM_safe(ctx, env, elt);
}

JNIEXPORT jobject JNICALL
FUN(DOM_createElement)(JNIEnv *env, jobject self, jstring jtag)
{
	fz_context *ctx = get_context(env);
	fz_xml *dom = from_DOM_safe(env, self);
	const char *tag = NULL;
	fz_xml *elt;

	if (!jtag)
		return NULL;

	tag = (*env)->GetStringUTFChars(env, jtag, NULL);
	if (!tag) jni_throw_run(env, "cannot get characters in tag");

	fz_try(ctx)
		elt = fz_dom_create_element(ctx, dom, tag);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jtag, tag);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DOM_safe(ctx, env, elt);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* DrawDevice interface */

JNIEXPORT jlong JNICALL
FUN(DrawDevice_newNative)(JNIEnv *env, jclass cls, jobject jpixmap)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, jpixmap);
	fz_device *device = NULL;

	if (!ctx) return 0;
	if (!pixmap) jni_throw_arg(env, "pixmap must not be null");

	fz_try(ctx)
		device = fz_new_draw_device(ctx, fz_identity, pixmap);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(device);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* FitzInputStream interface */

JNIEXPORT jboolean JNICALL
FUN(FitzInputStream_markSupported)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_stream *stm = from_FitzInputStream_safe(env, self);
	jboolean closed = JNI_TRUE;

	if (!ctx || !stm) return JNI_FALSE;

	closed = (*env)->GetBooleanField(env, self, fid_FitzInputStream_closed);
	if (closed) jni_throw_uoe(env, "stream closed");

	return stm->seek != NULL;
}

JNIEXPORT void JNICALL
FUN(FitzInputStream_mark)(JNIEnv *env, jobject self, jint readlimit)
{
	fz_context *ctx = get_context(env);
	fz_stream *stm = from_FitzInputStream_safe(env, self);
	jlong markpos = 0;
	jboolean closed = JNI_TRUE;

	if (!ctx || !stm) return;
	if (stm->seek == NULL) jni_throw_uoe_void(env, "mark not supported");

	closed = (*env)->GetBooleanField(env, self, fid_FitzInputStream_closed);
	if (closed) jni_throw_uoe_void(env, "stream closed");

	fz_try(ctx)
		markpos = fz_tell(ctx, stm);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);

	(*env)->SetLongField(env, self, fid_FitzInputStream_markpos, markpos);
}

JNIEXPORT void JNICALL
FUN(FitzInputStream_reset)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_stream *stm = from_FitzInputStream_safe(env, self);
	jboolean closed = JNI_TRUE;
	jlong markpos = -1;

	if (!ctx || !stm) return;

	if (stm->seek == NULL) jni_throw_uoe_void(env, "reset not supported");
	closed = (*env)->GetBooleanField(env, self, fid_FitzInputStream_closed);
	if (closed) jni_throw_uoe_void(env, "stream closed");

	markpos = (*env)->GetLongField(env, self, fid_FitzInputStream_markpos);
	if (markpos < 0) jni_throw_io_void(env, "mark not set");

	fz_try(ctx)
		fz_seek(ctx, stm, markpos, SEEK_SET);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(FitzInputStream_available)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_stream *stm = from_FitzInputStream_safe(env, self);
	jint available = 0;
	jboolean closed = JNI_TRUE;

	if (!ctx || !stm) return -1;

	closed = (*env)->GetBooleanField(env, self, fid_FitzInputStream_closed);
	if (closed) jni_throw_uoe(env, "stream closed");

	fz_try(ctx)
		available = fz_available(ctx, stm, 1);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return available;
}

JNIEXPORT jint JNICALL
FUN(FitzInputStream_readByte)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_stream *stm = from_FitzInputStream_safe(env, self);
	jboolean closed = JNI_TRUE;
	jbyte b = 0;

	if (!ctx || !stm) return -1;

	closed = (*env)->GetBooleanField(env, self, fid_FitzInputStream_closed);
	if (closed) jni_throw_uoe(env, "stream closed");

	fz_try(ctx)
		b = fz_read_byte(ctx, stm);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b;
}

JNIEXPORT jint JNICALL
FUN(FitzInputStream_readArray)(JNIEnv *env, jobject self, jobject jarr, jint off, jint len)
{
	fz_context *ctx = get_context(env);
	fz_stream *stm = from_FitzInputStream_safe(env, self);
	jboolean closed = JNI_TRUE;
	jbyte *arr = NULL;
	jint n = 0;

	if (!ctx || !stm) return -1;
	if (!jarr) jni_throw_arg(env, "buffer must not be null");

	closed = (*env)->GetBooleanField(env, self, fid_FitzInputStream_closed);
	if (closed) jni_throw_uoe(env, "stream closed");

	arr = (*env)->GetByteArrayElements(env, jarr, NULL);
	if (!arr) jni_throw_arg(env, "cannot get buffer to read into");

	fz_try(ctx)
		n = fz_read(ctx, stm, (unsigned char *) arr + off, len);
	fz_always(ctx)
		(*env)->ReleaseByteArrayElements(env, jarr, arr, 0);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return n;
}

JNIEXPORT void JNICALL
FUN(FitzInputStream_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_stream *stm = from_FitzInputStream_safe(env, self);
	if (!ctx || !stm) return;
	(*env)->SetLongField(env, self, fid_FitzInputStream_pointer, 0);
	fz_drop_stream(ctx, stm);
}

JNIEXPORT void JNICALL
FUN(FitzInputStream_close)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_stream *stm = from_FitzInputStream_safe(env, self);
	jboolean closed = JNI_TRUE;

	if (!ctx || !stm) return;

	closed = (*env)->GetBooleanField(env, self, fid_FitzInputStream_closed);
	if (closed) jni_throw_uoe_void(env, "stream closed");

	(*env)->SetBooleanField(env, self, fid_FitzInputStream_closed, JNI_TRUE);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Font interface */

JNIEXPORT void JNICALL
FUN(Font_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_font *font = from_Font_safe(env, self);
	if (!ctx || !font) return;
	(*env)->SetLongField(env, self, fid_Font_pointer, 0);
	fz_drop_font(ctx, font);
}

JNIEXPORT jlong JNICALL
FUN(Font_newNative)(JNIEnv *env, jobject self, jstring jname, jint index)
{
	fz_context *ctx = get_context(env);
	const char *name = NULL;
	fz_font *font = NULL;

	if (!ctx) return 0;
	if (jname)
	{
		name = (*env)->GetStringUTFChars(env, jname, NULL);
		if (!name) return 0;
	}

	fz_try(ctx)
	{
		const unsigned char *data;
		int size;

		data = fz_lookup_base14_font(ctx, name, &size);
		if (data)
			font = fz_new_font_from_memory(ctx, name, data, size, index, 0);
		else
			font = fz_new_font_from_file(ctx, name, name, index, 0);
	}
	fz_always(ctx)
		if (name)
			(*env)->ReleaseStringUTFChars(env, jname, name);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(font);
}

JNIEXPORT jstring JNICALL
FUN(Font_getName)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_font *font = from_Font(env, self);

	if (!ctx || !font) return NULL;

	return (*env)->NewStringUTF(env, fz_font_name(ctx, font));
}

JNIEXPORT jint JNICALL
FUN(Font_encodeCharacter)(JNIEnv *env, jobject self, jint unicode)
{
	fz_context *ctx = get_context(env);
	fz_font *font = from_Font(env, self);
	jint glyph = 0;

	if (!ctx || !font) return 0;

	fz_try(ctx)
		glyph = fz_encode_character(ctx, font, unicode);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return glyph;
}

JNIEXPORT jfloat JNICALL
FUN(Font_advanceGlyph)(JNIEnv *env, jobject self, jint glyph, jboolean wmode)
{
	fz_context *ctx = get_context(env);
	fz_font *font = from_Font(env, self);
	float advance = 0;

	if (!ctx || !font) return 0;

	fz_try(ctx)
		advance = fz_advance_glyph(ctx, font, glyph, wmode);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return advance;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Image interface */

JNIEXPORT void JNICALL
FUN(Image_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_image *image = from_Image_safe(env, self);
	if (!ctx || !image) return;
	(*env)->SetLongField(env, self, fid_Image_pointer, 0);
	fz_drop_image(ctx, image);
}

JNIEXPORT jlong JNICALL
FUN(Image_newNativeFromPixmap)(JNIEnv *env, jobject self, jobject jpixmap)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, jpixmap);
	fz_image *image = NULL;

	if (!ctx) return 0;
	if (!pixmap) jni_throw_arg(env, "pixmap must not be null");

	fz_try(ctx)
		image = fz_new_image_from_pixmap(ctx, pixmap, NULL);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(image);
}

JNIEXPORT jlong JNICALL
FUN(Image_newNativeFromFile)(JNIEnv *env, jobject self, jstring jfilename)
{
	fz_context *ctx = get_context(env);
	const char *filename = "null";
	fz_image *image = NULL;

	if (!ctx) return 0;
	if (!jfilename) jni_throw_arg(env, "filename must not be null");

	filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
	if (!filename) return 0;

	fz_try(ctx)
		image = fz_new_image_from_file(ctx, filename);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jfilename, filename);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(image);
}

JNIEXPORT jlong JNICALL
FUN(Image_newNativeFromBytes)(JNIEnv *env, jobject self, jbyteArray jByteArray)
{
	fz_context *ctx = get_context(env);
	fz_image *image = NULL;
	jbyte *bytes = NULL;
	fz_buffer *buffer = NULL;
	int count;

	if (!ctx) return 0;
	if (!jByteArray) jni_throw_arg(env, "jByteArray must not be null");

	count = (*env)->GetArrayLength(env, jByteArray);
	bytes = (*env)->GetByteArrayElements(env, jByteArray, NULL);
	if (!bytes)
		jni_throw_run(env, "cannot get buffer");

	fz_var(buffer);
	fz_try(ctx) {
		buffer = fz_new_buffer_from_copied_data(ctx, (unsigned char *) bytes, count);
		image = fz_new_image_from_buffer(ctx, buffer);
	}
	fz_always(ctx) {
		fz_drop_buffer(ctx, buffer);
		if (bytes) (*env)->ReleaseByteArrayElements(env, jByteArray, bytes, 0);
	}
	fz_catch(ctx) {
		jni_rethrow(env, ctx);
	}

	return jlong_cast(image);
}

JNIEXPORT jint JNICALL
FUN(Image_getWidth)(JNIEnv *env, jobject self)
{
	fz_image *image = from_Image(env, self);
	return image ? image->w : 0;
}

JNIEXPORT jint JNICALL
FUN(Image_getHeight)(JNIEnv *env, jobject self)
{
	fz_image *image = from_Image(env, self);
	return image ? image->h : 0;
}

JNIEXPORT jint JNICALL
FUN(Image_getNumberOfComponents)(JNIEnv *env, jobject self)
{
	fz_image *image = from_Image(env, self);
	return image ? image->n : 0;
}

JNIEXPORT jobject JNICALL
FUN(Image_getColorSpace)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_image *image = from_Image(env, self);
	if (!ctx || !image) return NULL;
	return to_ColorSpace_safe(ctx, env, image->colorspace);
}

JNIEXPORT jint JNICALL
FUN(Image_getBitsPerComponent)(JNIEnv *env, jobject self)
{
	fz_image *image = from_Image(env, self);
	return image ? image->bpc : 0;
}

JNIEXPORT jint JNICALL
FUN(Image_getXResolution)(JNIEnv *env, jobject self)
{
	fz_image *image = from_Image(env, self);
	return image ? image->xres : 0;
}

JNIEXPORT jint JNICALL
FUN(Image_getYResolution)(JNIEnv *env, jobject self)
{
	fz_image *image = from_Image(env, self);
	return image ? image->yres : 0;
}

JNIEXPORT jboolean JNICALL
FUN(Image_getImageMask)(JNIEnv *env, jobject self)
{
	fz_image *image = from_Image(env, self);
	return image && image->imagemask ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(Image_getInterpolate)(JNIEnv *env, jobject self)
{
	fz_image *image = from_Image(env, self);
	return image && image->interpolate ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jobject JNICALL
FUN(Image_getMask)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_image *img = from_Image(env, self);

	if (!ctx || !img) return NULL;

	return to_Image_safe(ctx, env, img->mask);
}

JNIEXPORT jobject JNICALL
FUN(Image_toPixmap)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_image *img = from_Image(env, self);
	fz_pixmap *pixmap = NULL;

	if (!ctx || !img) return NULL;

	fz_try(ctx)
		pixmap = fz_get_pixmap_from_image(ctx, img, NULL, NULL, NULL, NULL);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Pixmap_safe_own(ctx, env, pixmap);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Link interface */

JNIEXPORT void JNICALL
FUN(Link_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_link *link = from_Link_safe(env, self);
	if (!ctx || !link) return;
	(*env)->SetLongField(env, self, fid_Link_pointer, 0);
	fz_drop_link(ctx, link);
}

JNIEXPORT jobject JNICALL
FUN(Link_getBounds)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_link *link = from_Link(env, self);

	if (!ctx || !link) return NULL;

	return to_Rect_safe(ctx, env, link->rect);
}

JNIEXPORT void JNICALL
FUN(Link_setBounds)(JNIEnv *env, jobject self, jobject jbbox)
{
	fz_context *ctx = get_context(env);
	fz_link *link = from_Link(env, self);
	fz_rect bbox = from_Rect(env, jbbox);

	if (!ctx || !link) return;

	fz_try(ctx)
		fz_set_link_rect(ctx, link, bbox);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jstring JNICALL
FUN(Link_getURI)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_link *link = from_Link(env, self);

	if (!ctx || !link) return NULL;

	return (*env)->NewStringUTF(env, link->uri);
}

JNIEXPORT void JNICALL
FUN(Link_setURI)(JNIEnv *env, jobject self, jstring juri)
{
	fz_context *ctx = get_context(env);
	fz_link *link = from_Link(env, self);
	const char *uri = NULL;

	if (!ctx || !link) return;

	if (juri)
		uri = (*env)->GetStringUTFChars(env, juri, NULL);

	fz_try(ctx)
		fz_set_link_uri(ctx, link, uri);
	fz_always(ctx)
		if (juri)
			(*env)->ReleaseStringUTFChars(env, juri, uri);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}







mupdf-1.21.1-source/platform/java/jni/nativedevice.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Device interface */

typedef struct NativeDeviceInfo NativeDeviceInfo;

typedef int (NativeDeviceLockFn)(JNIEnv *env, NativeDeviceInfo *info);
typedef void (NativeDeviceUnlockFn)(JNIEnv *env, NativeDeviceInfo *info);

struct NativeDeviceInfo
{
	/* Some devices (like the AndroidDrawDevice, or DrawDevice) need
	 * to lock/unlock the java object around device calls. We have functions
	 * here to do that. Other devices (like the DisplayList device) need
	 * no such locking, so these are NULL. */
	NativeDeviceLockFn *lock; /* Function to lock */
	NativeDeviceUnlockFn *unlock; /* Function to unlock */
	jobject object; /* The java object that needs to be locked. */

	/* Conceptually, we support drawing onto a 'plane' of pixels.
	 * The plane is width/height in size. The page is positioned on this
	 * at xOffset,yOffset. We want to redraw the given patch of this.
	 *
	 * The samples pointer in pixmap is updated on every lock/unlock, to
	 * cope with the object moving in memory.
	 */
	fz_pixmap *pixmap;
	int xOffset;
	int yOffset;
	int width;
	int height;
};

static NativeDeviceInfo *lockNativeDevice(JNIEnv *env, jobject self, int *err)
{
	NativeDeviceInfo *info = NULL;

	*err = 0;
	if (!(*env)->IsInstanceOf(env, self, cls_NativeDevice))
		return NULL;

	info = CAST(NativeDeviceInfo *, (*env)->GetLongField(env, self, fid_NativeDevice_nativeInfo));
	if (!info)
	{
		/* Some devices (like the Displaylist device) need no locking, so have no info. */
		return NULL;
	}
	info->object = (*env)->GetObjectField(env, self, fid_NativeDevice_nativeResource);

	if (info->lock(env, info))
	{
		*err = 1;
		return NULL;
	}

	return info;
}

static void unlockNativeDevice(JNIEnv *env, NativeDeviceInfo *info)
{
	if (info)
		info->unlock(env, info);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	NativeDeviceInfo *ninfo;

	if (!ctx) return;

	FUN(Device_finalize)(env, self); /* Call super.finalize() */

	ninfo = CAST(NativeDeviceInfo *, (*env)->GetLongField(env, self, fid_NativeDevice_nativeInfo));
	if (ninfo)
	{
		fz_drop_pixmap(ctx, ninfo->pixmap);
		fz_free(ctx, ninfo);
	}

	(*env)->SetLongField(env, self, fid_NativeDevice_nativeInfo, 0);
	(*env)->SetObjectField(env, self, fid_NativeDevice_nativeResource, NULL);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_close)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_close_device(ctx, dev);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}
JNIEXPORT void JNICALL
FUN(NativeDevice_fillPath)(JNIEnv *env, jobject self, jobject jpath, jboolean even_odd, jobject jctm, jobject jcs, jfloatArray jcolor, jfloat alpha, jint jcp)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_path *path = from_Path(env, jpath);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_colorspace *cs = from_ColorSpace(env, jcs);
	float color[FZ_MAX_COLORS];
	NativeDeviceInfo *info;
	fz_color_params cp = from_ColorParams_safe(env, jcp);
	int err;

	if (!ctx || !dev) return;
	if (!path) jni_throw_arg_void(env, "path must not be null");
	if (!from_jfloatArray(env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS, jcolor)) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_fill_path(ctx, dev, path, even_odd, ctm, cs, color, alpha, cp);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_strokePath)(JNIEnv *env, jobject self, jobject jpath, jobject jstroke, jobject jctm, jobject jcs, jfloatArray jcolor, jfloat alpha, jint jcp)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_path *path = from_Path(env, jpath);
	fz_stroke_state *stroke = from_StrokeState(env, jstroke);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_colorspace *cs = from_ColorSpace(env, jcs);
	fz_color_params cp = from_ColorParams_safe(env, jcp);
	float color[FZ_MAX_COLORS];
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!path) jni_throw_arg_void(env, "path must not be null");
	if (!stroke) jni_throw_arg_void(env, "stroke must not be null");
	if (!from_jfloatArray(env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS, jcolor)) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_stroke_path(ctx, dev, path, stroke, ctm, cs, color, alpha, cp);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_clipPath)(JNIEnv *env, jobject self, jobject jpath, jboolean even_odd, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_path *path = from_Path(env, jpath);
	fz_matrix ctm = from_Matrix(env, jctm);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!path) jni_throw_arg_void(env, "path must not be null");

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_clip_path(ctx, dev, path, even_odd, ctm, fz_infinite_rect);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_clipStrokePath)(JNIEnv *env, jobject self, jobject jpath, jobject jstroke, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_path *path = from_Path(env, jpath);
	fz_stroke_state *stroke = from_StrokeState(env, jstroke);
	fz_matrix ctm = from_Matrix(env, jctm);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!path) jni_throw_arg_void(env, "path must not be null");
	if (!stroke) jni_throw_arg_void(env, "stroke must not be null");

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_clip_stroke_path(ctx, dev, path, stroke, ctm, fz_infinite_rect);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_fillText)(JNIEnv *env, jobject self, jobject jtext, jobject jctm, jobject jcs, jfloatArray jcolor, jfloat alpha, jint jcp)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_text *text = from_Text(env, jtext);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_colorspace *cs = from_ColorSpace(env, jcs);
	fz_color_params cp = from_ColorParams_safe(env, jcp);
	float color[FZ_MAX_COLORS];
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!text) jni_throw_arg_void(env, "text must not be null");
	if (!from_jfloatArray(env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS, jcolor)) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_fill_text(ctx, dev, text, ctm, cs, color, alpha, cp);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_strokeText)(JNIEnv *env, jobject self, jobject jtext, jobject jstroke, jobject jctm, jobject jcs, jfloatArray jcolor, jfloat alpha, jint jcp)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_text *text = from_Text(env, jtext);
	fz_stroke_state *stroke = from_StrokeState(env, jstroke);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_colorspace *cs = from_ColorSpace(env, jcs);
	fz_color_params cp = from_ColorParams_safe(env, jcp);
	float color[FZ_MAX_COLORS];
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!text) jni_throw_arg_void(env, "text must not be null");
	if (!stroke) jni_throw_arg_void(env, "stroke must not be null");
	if (!from_jfloatArray(env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS, jcolor)) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_stroke_text(ctx, dev, text, stroke, ctm, cs, color, alpha, cp);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_clipText)(JNIEnv *env, jobject self, jobject jtext, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_text *text = from_Text(env, jtext);
	fz_matrix ctm = from_Matrix(env, jctm);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!text) jni_throw_arg_void(env, "text must not be null");

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_clip_text(ctx, dev, text, ctm, fz_infinite_rect);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_clipStrokeText)(JNIEnv *env, jobject self, jobject jtext, jobject jstroke, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_text *text = from_Text(env, jtext);
	fz_stroke_state *stroke = from_StrokeState(env, jstroke);
	fz_matrix ctm = from_Matrix(env, jctm);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!text) jni_throw_arg_void(env, "text must not be null");
	if (!stroke) jni_throw_arg_void(env, "stroke must not be null");

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_clip_stroke_text(ctx, dev, text, stroke, ctm, fz_infinite_rect);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_ignoreText)(JNIEnv *env, jobject self, jobject jtext, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_text *text = from_Text(env, jtext);
	fz_matrix ctm = from_Matrix(env, jctm);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!text) jni_throw_arg_void(env, "text must not be null");

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_ignore_text(ctx, dev, text, ctm);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_fillShade)(JNIEnv *env, jobject self, jobject jshd, jobject jctm, jfloat alpha, jint jcp)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_shade *shd = from_Shade(env, jshd);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_color_params cp = from_ColorParams_safe(env, jcp);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!shd) jni_throw_arg_void(env, "shade must not be null");

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_fill_shade(ctx, dev, shd, ctm, alpha, cp);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_fillImage)(JNIEnv *env, jobject self, jobject jimg, jobject jctm, jfloat alpha, jint jcp)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_image *img = from_Image(env, jimg);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_color_params cp = from_ColorParams_safe(env, jcp);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!img) jni_throw_arg_void(env, "image must not be null");

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_fill_image(ctx, dev, img, ctm, alpha, cp);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_fillImageMask)(JNIEnv *env, jobject self, jobject jimg, jobject jctm, jobject jcs, jfloatArray jcolor, jfloat alpha, jint jcp)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_image *img = from_Image(env, jimg);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_colorspace *cs = from_ColorSpace(env, jcs);
	fz_color_params cp = from_ColorParams_safe(env, jcp);
	float color[FZ_MAX_COLORS];
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!img) jni_throw_arg_void(env, "image must not be null");
	if (!from_jfloatArray(env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS, jcolor)) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_fill_image_mask(ctx, dev, img, ctm, cs, color, alpha, cp);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_clipImageMask)(JNIEnv *env, jobject self, jobject jimg, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_image *img = from_Image(env, jimg);
	fz_matrix ctm = from_Matrix(env, jctm);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!img) jni_throw_arg_void(env, "image must not be null");

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_clip_image_mask(ctx, dev, img, ctm, fz_infinite_rect);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_popClip)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_pop_clip(ctx, dev);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_beginLayer)(JNIEnv *env, jobject self, jstring jname)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	NativeDeviceInfo *info;
	const char *name;
	int err;

	if (!ctx || !dev) return;

	if (jname)
	{
		name = (*env)->GetStringUTFChars(env, jname, NULL);
		if (!name) return;
	}

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_begin_layer(ctx, dev, name);
	fz_always(ctx)
	{
		(*env)->ReleaseStringUTFChars(env, jname, name);
		unlockNativeDevice(env, info);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_endLayer)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_end_layer(ctx, dev);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_beginMask)(JNIEnv *env, jobject self, jobject jrect, jboolean luminosity, jobject jcs, jfloatArray jcolor, jint jcp)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_rect rect = from_Rect(env, jrect);
	fz_colorspace *cs = from_ColorSpace(env, jcs);
	fz_color_params cp = from_ColorParams_safe(env, jcp);
	float color[FZ_MAX_COLORS];
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;
	if (!from_jfloatArray(env, color, cs ? fz_colorspace_n(ctx, cs) : FZ_MAX_COLORS, jcolor)) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_begin_mask(ctx, dev, rect, luminosity, cs, color, cp);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_endMask)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_end_mask(ctx, dev);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_beginGroup)(JNIEnv *env, jobject self, jobject jrect, jobject jcs, jboolean isolated, jboolean knockout, jint blendmode, jfloat alpha)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_rect rect = from_Rect(env, jrect);
	fz_colorspace *cs = from_ColorSpace(env, self);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_begin_group(ctx, dev, rect, cs, isolated, knockout, blendmode, alpha);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(NativeDevice_endGroup)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_end_group(ctx, dev);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(NativeDevice_beginTile)(JNIEnv *env, jobject self, jobject jarea, jobject jview, jfloat xstep, jfloat ystep, jobject jctm, jint id)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	fz_rect area = from_Rect(env, jarea);
	fz_rect view = from_Rect(env, jview);
	fz_matrix ctm = from_Matrix(env, jctm);
	NativeDeviceInfo *info;
	int i = 0;
	int err;

	if (!ctx || !dev) return 0;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return 0;
	fz_try(ctx)
		i = fz_begin_tile_id(ctx, dev, area, view, xstep, ystep, ctm, id);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return i;
}

JNIEXPORT void JNICALL
FUN(NativeDevice_endTile)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_device *dev = from_Device(env, self);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !dev) return;

	info = lockNativeDevice(env, self, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_end_tile(ctx, dev);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}







mupdf-1.21.1-source/platform/java/jni/outlineiterator.c

// Copyright (C) 2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* OutlineIterator interface */

JNIEXPORT void JNICALL
FUN(OutlineIterator_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_outline_iterator *iterator = from_OutlineIterator(env, self);
	if (!ctx || !iterator) return;
	(*env)->SetLongField(env, self, fid_OutlineIterator_pointer, 0);
	fz_drop_outline_iterator(ctx, iterator);
}

JNIEXPORT jint JNICALL
FUN(OutlineIterator_next)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_outline_iterator *iterator = from_OutlineIterator(env, self);
	int okay = -1;

	if (!ctx || !iterator) return -1;

	fz_try(ctx)
		okay = fz_outline_iterator_next(ctx, iterator);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return okay;
}

JNIEXPORT jint JNICALL
FUN(OutlineIterator_prev)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_outline_iterator *iterator = from_OutlineIterator(env, self);
	int okay = -1;

	if (!ctx || !iterator) return -1;

	fz_try(ctx)
		okay = fz_outline_iterator_prev(ctx, iterator);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return okay;
}

JNIEXPORT jint JNICALL
FUN(OutlineIterator_up)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_outline_iterator *iterator = from_OutlineIterator(env, self);
	int okay = -1;

	if (!ctx || !iterator) return -1;

	fz_try(ctx)
		okay = fz_outline_iterator_up(ctx, iterator);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return okay;
}

JNIEXPORT jint JNICALL
FUN(OutlineIterator_down)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_outline_iterator *iterator = from_OutlineIterator(env, self);
	int okay = -1;

	if (!ctx || !iterator) return -1;

	fz_try(ctx)
		okay = fz_outline_iterator_down(ctx, iterator);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return okay;
}

JNIEXPORT jint JNICALL
FUN(OutlineIterator_delete)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_outline_iterator *iterator = from_OutlineIterator(env, self);
	int okay = -1;

	if (!ctx || !iterator) return -1;

	fz_try(ctx)
		okay = fz_outline_iterator_delete(ctx, iterator);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return okay;
}

JNIEXPORT void JNICALL
FUN(OutlineIterator_update)(JNIEnv *env, jobject self, jstring jtitle, jstring juri, jboolean is_open)
{
	fz_context *ctx = get_context(env);
	fz_outline_iterator *iterator = from_OutlineIterator(env, self);
	fz_outline_item item = { 0 };

	if (!ctx || !iterator) return;

	item.is_open = is_open;

	fz_try(ctx)
	{
		item.title = jtitle ? (char *)((*env)->GetStringUTFChars(env, jtitle, NULL)) : NULL;
		if (item.title == NULL && jtitle != NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "OutlineIterator_update failed to get title as string");
		item.uri = juri ? (char *)((*env)->GetStringUTFChars(env, juri, NULL)) : NULL;
		if (item.uri == NULL && juri != NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "OutlineIterator_update failed to get uri as string");

		fz_outline_iterator_update(ctx, iterator, &item);
	}
	fz_always(ctx)
	{
		if (item.title)
			(*env)->ReleaseStringUTFChars(env, jtitle, item.title);
		if (item.uri)
			(*env)->ReleaseStringUTFChars(env, juri, item.uri);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(OutlineIterator_insert)(JNIEnv *env, jobject self, jstring jtitle, jstring juri, jboolean is_open)
{
	fz_context *ctx = get_context(env);
	fz_outline_iterator *iterator = from_OutlineIterator(env, self);
	int okay = -1;
	fz_outline_item item = { 0 };

	if (!ctx || !iterator) return -1;

	item.is_open = is_open;

	fz_try(ctx)
	{
		item.title = jtitle ? (char *)((*env)->GetStringUTFChars(env, jtitle, NULL)) : NULL;
		if (item.title == NULL && jtitle != NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "OutlineIterator_insert failed to get title as string");
		item.uri = juri ? (char *)((*env)->GetStringUTFChars(env, juri, NULL)) : NULL;
		if (item.uri == NULL && juri != NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "OutlineIterator_insert failed to get uri as string");

		okay = fz_outline_iterator_insert(ctx, iterator, &item);
	}
	fz_always(ctx)
	{
		if (item.title)
			(*env)->ReleaseStringUTFChars(env, jtitle, item.title);
		if (item.uri)
			(*env)->ReleaseStringUTFChars(env, juri, item.uri);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return okay;
}

JNIEXPORT jobject JNICALL
FUN(OutlineIterator_item)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_outline_iterator *iterator = from_OutlineIterator(env, self);
	fz_outline_item *item = NULL;
	jstring jtitle = NULL;
	jstring juri = NULL;

	if (!ctx || !iterator) return NULL;

	fz_try(ctx)
		item = fz_outline_iterator_item(ctx, iterator);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	if (!item)
		return NULL;

	if (item->title)
	{
		jtitle = (*env)->NewStringUTF(env, item->title);
		if (!jtitle || (*env)->ExceptionCheck(env))
			return NULL;
	}
	if (item->uri)
	{
		juri = (*env)->NewStringUTF(env, item->uri);
		if (!juri || (*env)->ExceptionCheck(env))
			return NULL;
	}
	return  (*env)->NewObject(env, cls_OutlineItem, mid_OutlineItem_init, jtitle, juri, item->is_open);
}







mupdf-1.21.1-source/platform/java/jni/page.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Page interface */

JNIEXPORT void JNICALL
FUN(Page_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page_safe(env, self);
	if (!ctx || !page) return;
	(*env)->SetLongField(env, self, fid_Page_pointer, 0);
	fz_drop_page(ctx, page);
}

JNIEXPORT jobject JNICALL
FUN(Page_toPixmap)(JNIEnv *env, jobject self, jobject jctm, jobject jcs, jboolean alpha, jboolean showExtra)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_colorspace *cs = from_ColorSpace(env, jcs);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_pixmap *pixmap = NULL;

	if (!ctx || !page) return NULL;

	fz_try(ctx)
	{
		if (showExtra)
			pixmap = fz_new_pixmap_from_page(ctx, page, ctm, cs, alpha);
		else
			pixmap = fz_new_pixmap_from_page_contents(ctx, page, ctm, cs, alpha);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Pixmap_safe_own(ctx, env, pixmap);
}

JNIEXPORT jobject JNICALL
FUN(Page_getBounds)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_rect rect;

	if (!ctx || !page) return NULL;

	fz_try(ctx)
		rect = fz_bound_page(ctx, page);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Rect_safe(ctx, env, rect);
}

JNIEXPORT void JNICALL
FUN(Page_run)(JNIEnv *env, jobject self, jobject jdev, jobject jctm, jobject jcookie)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_device *dev = from_Device(env, jdev);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_cookie *cookie = from_Cookie(env, jcookie);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !page) return;
	if (!dev) jni_throw_arg_void(env, "device must not be null");

	info = lockNativeDevice(env, jdev, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_run_page(ctx, page, dev, ctm, cookie);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Page_runPageContents)(JNIEnv *env, jobject self, jobject jdev, jobject jctm, jobject jcookie)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_device *dev = from_Device(env, jdev);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_cookie *cookie = from_Cookie(env, jcookie);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !page) return;
	if (!dev) jni_throw_arg_void(env, "device must not be null");

	info = lockNativeDevice(env, jdev, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_run_page_contents(ctx, page, dev, ctm, cookie);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Page_runPageAnnots)(JNIEnv *env, jobject self, jobject jdev, jobject jctm, jobject jcookie)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_device *dev = from_Device(env, jdev);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_cookie *cookie = from_Cookie(env, jcookie);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !page) return;
	if (!dev) jni_throw_arg_void(env, "device must not be null");

	info = lockNativeDevice(env, jdev, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_run_page_annots(ctx, page, dev, ctm, cookie);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Page_runPageWidgets)(JNIEnv *env, jobject self, jobject jdev, jobject jctm, jobject jcookie)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_device *dev = from_Device(env, jdev);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_cookie *cookie = from_Cookie(env, jcookie);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !page) return;
	if (!dev) jni_throw_arg_void(env, "device must not be null");

	info = lockNativeDevice(env, jdev, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_run_page_widgets(ctx, page, dev, ctm, cookie);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(Page_getLinks)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_link *link = NULL;
	fz_link *links = NULL;
	jobject jlinks = NULL;
	int link_count;
	int i;

	if (!ctx || !page) return NULL;

	fz_var(links);

	fz_try(ctx)
		links = fz_load_links(ctx, page);
	fz_catch(ctx)
	{
		fz_drop_link(ctx, links);
		jni_rethrow(env, ctx);
	}

	/* count the links */
	link = links;
	for (link_count = 0; link; link_count++)
		link = link->next;

	/* no links, return NULL instead of empty array */
	if (link_count == 0)
	{
		fz_drop_link(ctx, links);
		return NULL;
	}

	/* now run through actually creating the link objects */
	jlinks = (*env)->NewObjectArray(env, link_count, cls_Link, NULL);
	if (!jlinks || (*env)->ExceptionCheck(env))
	{
		fz_drop_link(ctx, links);
		return NULL;
	}

	link = links;
	for (i = 0; link && i < link_count; i++)
	{
		jobject jlink = NULL;

		jlink = to_Link_safe(ctx, env, link);
		if (!jlink || (*env)->ExceptionCheck(env))
		{
			fz_drop_link(ctx, links);
			return NULL;
		}

		(*env)->SetObjectArrayElement(env, jlinks, i, jlink);
		if ((*env)->ExceptionCheck(env))
		{
			fz_drop_link(ctx, links);
			return NULL;
		}

		(*env)->DeleteLocalRef(env, jlink);
		link = link->next;
	}

	fz_drop_link(ctx, links);

	return jlinks;
}

JNIEXPORT jobject JNICALL
FUN(Page_search)(JNIEnv *env, jobject self, jstring jneedle)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_quad hits[500];
	int marks[500];
	const char *needle = NULL;
	int n = 0;

	if (!ctx || !page) return NULL;
	if (!jneedle) return NULL;

	needle = (*env)->GetStringUTFChars(env, jneedle, NULL);
	if (!needle) return 0;

	fz_try(ctx)
		n = fz_search_page(ctx, page, needle, marks, hits, nelem(hits));
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jneedle, needle);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_SearchHits_safe(ctx, env, marks, hits, n);
}

JNIEXPORT jobject JNICALL
FUN(Page_toDisplayList)(JNIEnv *env, jobject self, jboolean showExtra)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_display_list *list = NULL;

	if (!ctx || !page) return NULL;

	fz_try(ctx)
		if (showExtra)
			list = fz_new_display_list_from_page(ctx, page);
		else
			list = fz_new_display_list_from_page_contents(ctx, page);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DisplayList_safe_own(ctx, env, list);
}

JNIEXPORT jobject JNICALL
FUN(Page_toStructuredText)(JNIEnv *env, jobject self, jstring joptions)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_stext_page *text = NULL;
	const char *options= NULL;
	fz_stext_options opts;

	if (!ctx || !page) return NULL;

	if (joptions)
	{
		options = (*env)->GetStringUTFChars(env, joptions, NULL);
		if (!options) return NULL;
	}

	fz_try(ctx)
	{
		fz_parse_stext_options(ctx, &opts, options);
		text = fz_new_stext_page_from_page(ctx, page, &opts);
	}
	fz_always(ctx)
	{
		if (options)
			(*env)->ReleaseStringUTFChars(env, joptions, options);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_StructuredText_safe_own(ctx, env, text);
}

JNIEXPORT jbyteArray JNICALL
FUN(Page_textAsHtml)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_stext_page *text = NULL;
	fz_device *dev = NULL;
	fz_matrix ctm;
	jbyteArray arr = NULL;
	fz_buffer *buf = NULL;
	fz_output *out = NULL;
	unsigned char *data;
	size_t len;

	if (!ctx || !page) return NULL;

	fz_var(text);
	fz_var(dev);
	fz_var(buf);
	fz_var(out);

	fz_try(ctx)
	{
		ctm = fz_identity;
		text = fz_new_stext_page(ctx, fz_bound_page(ctx, page));
		dev = fz_new_stext_device(ctx, text, NULL);
		fz_run_page(ctx, page, dev, ctm, NULL);
		fz_close_device(ctx, dev);

		buf = fz_new_buffer(ctx, 256);
		out = fz_new_output_with_buffer(ctx, buf);
		fz_print_stext_header_as_html(ctx, out);
		fz_print_stext_page_as_html(ctx, out, text, page->number);
		fz_print_stext_trailer_as_html(ctx, out);
		fz_close_output(ctx, out);

		len = fz_buffer_storage(ctx, buf, &data);
		arr = (*env)->NewByteArray(env, (jsize)len);
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
		if (!arr)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot create byte array");

		(*env)->SetByteArrayRegion(env, arr, 0, (jsize)len, (jbyte *)data);
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
	}
	fz_always(ctx)
	{
		fz_drop_output(ctx, out);
		fz_drop_buffer(ctx, buf);
		fz_drop_device(ctx, dev);
		fz_drop_stext_page(ctx, text);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return arr;
}

JNIEXPORT jobject JNICALL
FUN(Page_createLink)(JNIEnv *env, jobject self, jobject jrect, jstring juri)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_rect rect = from_Rect(env, jrect);
	fz_link *link = NULL;
	const char *uri = NULL;

	if (!ctx || !page)
		return NULL;

	fz_try(ctx)
	{
		if (juri != NULL)
		{
			uri = (*env)->GetStringUTFChars(env, juri, NULL);
			if (!uri)
				fz_throw(ctx, FZ_ERROR_GENERIC, "cannot not get UTF string");
		}

		link = fz_create_link(ctx, page, rect, uri);
	}
	fz_always(ctx)
	{
		if (uri)
			(*env)->ReleaseStringUTFChars(env, juri, uri);
	}
	fz_catch(ctx)
	{
		jni_rethrow(env, ctx);
	}

	return to_Link_safe_own(ctx, env, link);
}

JNIEXPORT void JNICALL
FUN(Page_deleteLink)(JNIEnv *env, jobject self, jobject jlink)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_link *link = from_Link(env, jlink);

	if (!ctx || !page)
		return;

	fz_try(ctx)
		fz_delete_link(ctx, page, link);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(Page_getDocument)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_page *page = from_Page(env, self);
	fz_document *doc = page ? page->doc : NULL;

	if (!ctx || !page || !doc) return NULL;

	return to_Document_safe_own(ctx, env, fz_keep_document(ctx, doc));
}







mupdf-1.21.1-source/platform/java/jni/path.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Path interface */

JNIEXPORT void JNICALL
FUN(Path_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path_safe(env, self);
	if (!ctx || !path) return;
	(*env)->SetLongField(env, self, fid_Path_pointer, 0);
	fz_drop_path(ctx, path);
}

JNIEXPORT jlong JNICALL
FUN(Path_newNative)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_path *path = NULL;

	if (!ctx) return 0;

	fz_try(ctx)
		path = fz_new_path(ctx);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(path);
}

JNIEXPORT jobject JNICALL
FUN(Path_currentPoint)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);
	fz_point point;

	if (!ctx || !path) return NULL;

	fz_try(ctx)
		point = fz_currentpoint(ctx, path);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Point_safe(ctx, env, point);
}

JNIEXPORT void JNICALL
FUN(Path_moveTo)(JNIEnv *env, jobject self, jfloat x, jfloat y)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);

	if (!ctx || !path) return;

	fz_try(ctx)
		fz_moveto(ctx, path, x, y);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Path_lineTo)(JNIEnv *env, jobject self, jfloat x, jfloat y)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);

	if (!ctx || !path) return;

	fz_try(ctx)
		fz_lineto(ctx, path, x, y);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Path_curveTo)(JNIEnv *env, jobject self, jfloat cx1, jfloat cy1, jfloat cx2, jfloat cy2, jfloat ex, jfloat ey)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);

	if (!ctx || !path) return;

	fz_try(ctx)
		fz_curveto(ctx, path, cx1, cy1, cx2, cy2, ex, ey);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Path_curveToV)(JNIEnv *env, jobject self, jfloat cx, jfloat cy, jfloat ex, jfloat ey)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);

	if (!ctx || !path) return;

	fz_try(ctx)
		fz_curvetov(ctx, path, cx, cy, ex, ey);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Path_curveToY)(JNIEnv *env, jobject self, jfloat cx, jfloat cy, jfloat ex, jfloat ey)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);

	if (!ctx || !path) return;

	fz_try(ctx)
		fz_curvetoy(ctx, path, cx, cy, ex, ey);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Path_rect)(JNIEnv *env, jobject self, jint x1, jint y1, jint x2, jint y2)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);

	if (!ctx || !path) return;

	fz_try(ctx)
		fz_rectto(ctx, path, x1, y1, x2, y2);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Path_closePath)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);

	if (!ctx || !path) return;

	fz_try(ctx)
		fz_closepath(ctx, path);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Path_transform)(JNIEnv *env, jobject self, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);
	fz_matrix ctm = from_Matrix(env, jctm);

	if (!ctx || !path) return;

	fz_try(ctx)
		fz_transform_path(ctx, path, ctm);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jlong JNICALL
FUN(Path_cloneNative)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_path *old_path = from_Path(env, self);
	fz_path *new_path = NULL;

	if (!ctx || !old_path) return 0;

	fz_try(ctx)
		new_path = fz_clone_path(ctx, old_path);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(new_path);
}

JNIEXPORT jobject JNICALL
FUN(Path_getBounds)(JNIEnv *env, jobject self, jobject jstroke, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);
	fz_stroke_state *stroke = from_StrokeState(env, jstroke);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_rect rect;

	if (!ctx || !path) return NULL;
	if (!stroke) jni_throw_arg(env, "stroke must not be null");

	fz_try(ctx)
		rect = fz_bound_path(ctx, path, stroke, ctm);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Rect_safe(ctx, env, rect);
}

typedef struct
{
	JNIEnv *env;
	jobject obj;
} path_walker_state;

static void
pathWalkMoveTo(fz_context *ctx, void *arg, float x, float y)
{
	path_walker_state *state = (path_walker_state *)arg;
	JNIEnv *env = state->env;
	(*env)->CallVoidMethod(env, state->obj, mid_PathWalker_moveTo, x, y);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
pathWalkLineTo(fz_context *ctx, void *arg, float x, float y)
{
	path_walker_state *state = (path_walker_state *)arg;
	JNIEnv *env = state->env;
	(*env)->CallVoidMethod(env, state->obj, mid_PathWalker_lineTo, x, y);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
pathWalkCurveTo(fz_context *ctx, void *arg, float x1, float y1, float x2, float y2, float x3, float y3)
{
	path_walker_state *state = (path_walker_state *)arg;
	JNIEnv *env = state->env;
	(*env)->CallVoidMethod(env, state->obj, mid_PathWalker_curveTo, x1, y1, x2, y2, x3, y3);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static void
pathWalkClosePath(fz_context *ctx, void *arg)
{
	path_walker_state *state = (path_walker_state *) arg;
	JNIEnv *env = state->env;
	(*env)->CallVoidMethod(env, state->obj, mid_PathWalker_closePath);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
}

static const fz_path_walker java_path_walker =
{
	pathWalkMoveTo,
	pathWalkLineTo,
	pathWalkCurveTo,
	pathWalkClosePath,
	NULL,
	NULL,
	NULL,
	NULL
};

JNIEXPORT void JNICALL
FUN(Path_walk)(JNIEnv *env, jobject self, jobject obj)
{
	fz_context *ctx = get_context(env);
	fz_path *path = from_Path(env, self);
	path_walker_state state;

	if (!ctx || !path) return;
	if (!obj) jni_throw_arg_void(env, "object must not be null");

	state.env = env;
	state.obj = obj;

	fz_try(ctx)
		fz_walk_path(ctx, path, &java_path_walker, &state);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Annotation interface */

JNIEXPORT void JNICALL
FUN(PDFAnnotation_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation_safe(env, self);
	if (!ctx || !annot) return;
	(*env)->SetLongField(env, self, fid_PDFAnnotation_pointer, 0);
	pdf_drop_annot(ctx, annot);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_run)(JNIEnv *env, jobject self, jobject jdev, jobject jctm, jobject jcookie)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_device *dev = from_Device(env, jdev);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_cookie *cookie= from_Cookie(env, jcookie);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !annot) return;
	if (!dev) jni_throw_arg_void(env, "device must not be null");

	info = lockNativeDevice(env, jdev, &err);
	if (err)
		return;
	fz_try(ctx)
		pdf_run_annot(ctx, annot, dev, ctm, cookie);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_toPixmap)(JNIEnv *env, jobject self, jobject jctm, jobject jcs, jboolean alpha)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_colorspace *cs = from_ColorSpace(env, jcs);
	fz_pixmap *pixmap = NULL;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		pixmap = pdf_new_pixmap_from_annot(ctx, annot, ctm, cs, NULL, alpha);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Pixmap_safe_own(ctx, env, pixmap);
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getBounds)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_rect rect;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		rect = pdf_bound_annot(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Rect_safe(ctx, env, rect);
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_toDisplayList)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_display_list *list = NULL;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		list = pdf_new_display_list_from_annot(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_DisplayList_safe_own(ctx, env, list);
}

JNIEXPORT jint JNICALL
FUN(PDFAnnotation_getType)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jint subtype = 0;

	if (!ctx || !annot) return 0;

	fz_try(ctx)
		subtype = pdf_annot_type(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return subtype;
}

JNIEXPORT jint JNICALL
FUN(PDFAnnotation_getFlags)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jint flags = 0;

	if (!ctx || !annot) return 0;

	fz_try(ctx)
		flags = pdf_annot_flags(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return flags;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setFlags)(JNIEnv *env, jobject self, jint flags)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
		pdf_set_annot_flags(ctx, annot, flags);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jstring JNICALL
FUN(PDFAnnotation_getContents)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	const char *contents = NULL;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		contents = pdf_annot_contents(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return (*env)->NewStringUTF(env, contents);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setContents)(JNIEnv *env, jobject self, jstring jcontents)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	const char *contents = "";

	if (!ctx || !annot) return;
	if (jcontents)
	{
		contents = (*env)->GetStringUTFChars(env, jcontents, NULL);
		if (!contents) return;
	}

	fz_try(ctx)
		pdf_set_annot_contents(ctx, annot, contents);
	fz_always(ctx)
		if (contents)
			(*env)->ReleaseStringUTFChars(env, jcontents, contents);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jstring JNICALL
FUN(PDFAnnotation_getAuthor)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	const char *author = NULL;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		author = pdf_annot_author(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return (*env)->NewStringUTF(env, author);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setAuthor)(JNIEnv *env, jobject self, jstring jauthor)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	const char *author = "";

	if (!ctx || !annot) return;
	if (jauthor)
	{
		author = (*env)->GetStringUTFChars(env, jauthor, NULL);
		if (!author) return;
	}

	fz_try(ctx)
		pdf_set_annot_author(ctx, annot, author);
	fz_always(ctx)
		if (author)
			(*env)->ReleaseStringUTFChars(env, jauthor, author);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jlong JNICALL
FUN(PDFAnnotation_getModificationDateNative)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jlong t;

	if (!ctx || !annot) return -1;

	fz_try(ctx)
		t = pdf_annot_modification_date(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return t * 1000;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setModificationDate)(JNIEnv *env, jobject self, jlong time)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	fz_try(ctx)
		pdf_set_annot_modification_date(ctx, annot, time / 1000);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jlong JNICALL
FUN(PDFAnnotation_getCreationDateNative)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jlong t;

	if (!ctx || !annot) return -1;

	fz_try(ctx)
		t = pdf_annot_creation_date(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return t * 1000;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setCreationDate)(JNIEnv *env, jobject self, jlong time)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	fz_try(ctx)
		pdf_set_annot_creation_date(ctx, annot, time / 1000);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getRect)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_rect rect;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		rect = pdf_annot_rect(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Rect_safe(ctx, env, rect);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setRect)(JNIEnv *env, jobject self, jobject jrect)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_rect rect = from_Rect(env, jrect);

	if (!ctx || !annot) return;

	fz_try(ctx)
		pdf_set_annot_rect(ctx, annot, rect);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jfloat JNICALL
FUN(PDFAnnotation_getBorder)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jfloat border;

	if (!ctx || !annot) return 0;

	fz_try(ctx)
		border = pdf_annot_border(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return border;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setBorder)(JNIEnv *env, jobject self, jfloat border)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
		pdf_set_annot_border(ctx, annot, border);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getColor)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	int n;
	float color[4];
	jfloatArray arr;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		pdf_annot_color(ctx, annot, &n, color);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	arr = (*env)->NewFloatArray(env, n);
	if (!arr || (*env)->ExceptionCheck(env)) return NULL;

	(*env)->SetFloatArrayRegion(env, arr, 0, n, &color[0]);
	if ((*env)->ExceptionCheck(env)) return NULL;

	return arr;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setColor)(JNIEnv *env, jobject self, jobject jcolor)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	float color[4];
	int n = 0;

	if (!ctx || !annot) return;
	if (!from_jfloatArray(env, color, nelem(color), jcolor)) return;
	if (jcolor)
		n = (*env)->GetArrayLength(env, jcolor);

	fz_try(ctx)
		pdf_set_annot_color(ctx, annot, n, color);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getInteriorColor)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	int n;
	float color[4];
	jfloatArray arr;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		pdf_annot_interior_color(ctx, annot, &n, color);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	arr = (*env)->NewFloatArray(env, n);
	if (!arr || (*env)->ExceptionCheck(env)) return NULL;

	(*env)->SetFloatArrayRegion(env, arr, 0, n, &color[0]);
	if ((*env)->ExceptionCheck(env)) return NULL;

	return arr;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setInteriorColor)(JNIEnv *env, jobject self, jobject jcolor)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	float color[4];
	int n = 0;

	if (!ctx || !annot) return;
	if (!from_jfloatArray(env, color, nelem(color), jcolor)) return;
	if (jcolor)
		n = (*env)->GetArrayLength(env, jcolor);

	fz_try(ctx)
		pdf_set_annot_interior_color(ctx, annot, n, color);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jfloat JNICALL
FUN(PDFAnnotation_getOpacity)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jfloat opacity;

	if (!ctx || !annot) return 0.0f;

	fz_try(ctx)
		opacity = pdf_annot_opacity(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return opacity;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setOpacity)(JNIEnv *env, jobject self, jfloat opacity)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
		pdf_set_annot_opacity(ctx, annot, opacity);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(PDFAnnotation_getQuadPointCount)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	int n = 0;

	fz_try(ctx)
		n = pdf_annot_quad_point_count(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return n;
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getQuadPoint)(JNIEnv *env, jobject self, jint i)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_quad q;

	fz_try(ctx)
		q = pdf_annot_quad_point(ctx, annot, i);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Quad_safe(ctx, env, q);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_clearQuadPoints)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	fz_try(ctx)
		pdf_clear_annot_quad_points(ctx, annot);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_addQuadPoint)(JNIEnv *env, jobject self, jobject qobj)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_quad q = from_Quad(env, qobj);

	fz_try(ctx)
		pdf_add_annot_quad_point(ctx, annot, q);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(PDFAnnotation_getVertexCount)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	int n = 0;

	fz_try(ctx)
		n = pdf_annot_vertex_count(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return n;
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getVertex)(JNIEnv *env, jobject self, jint i)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_point v;

	fz_try(ctx)
		v = pdf_annot_vertex(ctx, annot, i);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Point_safe(ctx, env, v);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_clearVertices)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	fz_try(ctx)
		pdf_clear_annot_vertices(ctx, annot);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_addVertex)(JNIEnv *env, jobject self, float x, float y)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	fz_try(ctx)
		pdf_add_annot_vertex(ctx, annot, fz_make_point(x, y));
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(PDFAnnotation_getInkListCount)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	int n = 0;

	fz_try(ctx)
		n = pdf_annot_ink_list_count(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return n;
}

JNIEXPORT jint JNICALL
FUN(PDFAnnotation_getInkListStrokeCount)(JNIEnv *env, jobject self, jint i)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	int n = 0;

	fz_try(ctx)
		n = pdf_annot_ink_list_stroke_count(ctx, annot, i);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return n;
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getInkListStrokeVertex)(JNIEnv *env, jobject self, jint i, jint k)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_point v;

	fz_try(ctx)
		v = pdf_annot_ink_list_stroke_vertex(ctx, annot, i, k);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Point_safe(ctx, env, v);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_clearInkList)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	fz_try(ctx)
		pdf_clear_annot_ink_list(ctx, annot);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_addInkListStroke)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	fz_try(ctx)
		pdf_add_annot_ink_list_stroke(ctx, annot);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_addInkListStrokeVertex)(JNIEnv *env, jobject self, float x, float y)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	fz_try(ctx)
		pdf_add_annot_ink_list_stroke_vertex(ctx, annot, fz_make_point(x, y));
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_eventEnter)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
	{
		pdf_annot_event_enter(ctx, annot);
		pdf_set_annot_hot(ctx, annot, 1);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_eventExit)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
	{
		pdf_annot_event_exit(ctx, annot);
		pdf_set_annot_hot(ctx, annot, 0);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_eventDown)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
	{
		pdf_annot_event_down(ctx, annot);
		pdf_set_annot_active(ctx, annot, 1);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_eventUp)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
	{
		if (pdf_annot_hot(ctx, annot) && pdf_annot_active(ctx, annot))
			pdf_annot_event_up(ctx, annot);
		pdf_set_annot_active(ctx, annot, 0);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_eventFocus)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
		pdf_annot_event_focus(ctx, annot);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_eventBlur)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
		pdf_annot_event_blur(ctx, annot);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_update)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean changed = JNI_FALSE;

	if (!ctx || !annot) return JNI_FALSE;

	fz_try(ctx)
		changed = pdf_update_annot(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return changed;
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_isOpen)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean open = JNI_FALSE;

	if (!ctx || !annot) return JNI_FALSE;

	fz_try(ctx)
		open = pdf_annot_is_open(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return open;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setIsOpen)(JNIEnv *env, jobject self, jboolean open)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
		pdf_set_annot_is_open(ctx, annot, open);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jstring JNICALL
FUN(PDFAnnotation_getIcon)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	const char *name = NULL;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		name = pdf_annot_icon_name(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return (*env)->NewStringUTF(env, name);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setIcon)(JNIEnv *env, jobject self, jstring jname)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	const char *name = NULL;

	if (!ctx || !annot) return;
	if (!jname) jni_throw_arg_void(env, "icon name must not be null");

	name = (*env)->GetStringUTFChars(env, jname, NULL);
	if (!name) return;

	fz_try(ctx)
		pdf_set_annot_icon_name(ctx, annot, name);
	fz_always(ctx)
		if (name)
			(*env)->ReleaseStringUTFChars(env, jname, name);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jintArray JNICALL
FUN(PDFAnnotation_getLineEndingStyles)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	enum pdf_line_ending s = 0, e = 0;
	int line_endings[2];
	jintArray jline_endings = NULL;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		pdf_annot_line_ending_styles(ctx, annot, &s, &e);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	line_endings[0] = s;
	line_endings[1] = e;

	jline_endings = (*env)->NewIntArray(env, 2);
	if (!jline_endings || (*env)->ExceptionCheck(env)) return NULL;

	(*env)->SetIntArrayRegion(env, jline_endings, 0, 2, &line_endings[0]);
	if ((*env)->ExceptionCheck(env)) return NULL;

	return jline_endings;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setLineEndingStyles)(JNIEnv *env, jobject self, jint start_style, jint end_style)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
		pdf_set_annot_line_ending_styles(ctx, annot, start_style, end_style);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getObject)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return NULL;

	return to_PDFObject_safe(ctx, env, pdf_annot_obj(ctx, annot));
}

JNIEXPORT jint JNICALL
FUN(PDFAnnotation_getLanguage)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	int lang;

	if (!ctx || !annot) return FZ_LANG_UNSET;

	fz_try(ctx)
		lang = pdf_annot_language(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return lang;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setLanguage)(JNIEnv *env, jobject self, jint lang)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
		pdf_set_annot_language(ctx, annot, lang);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(PDFAnnotation_getQuadding)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	int quadding;

	if (!ctx || !annot) return 0;

	fz_try(ctx)
		quadding = pdf_annot_quadding(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return quadding;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setQuadding)(JNIEnv *env, jobject self, jint quadding)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);

	if (!ctx || !annot) return;

	fz_try(ctx)
		pdf_set_annot_quadding(ctx, annot, quadding);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getLine)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_point points[2] = { 0 };
	jobject jline = NULL;
	jobject jpoint = NULL;
	size_t i = 0;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		pdf_annot_line(ctx, annot, &points[0], &points[1]);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jline = (*env)->NewObjectArray(env, nelem(points), cls_Point, NULL);
	if (!jline || (*env)->ExceptionCheck(env)) return NULL;

	for (i = 0; i < nelem(points); i++)
	{
		jpoint = (*env)->NewObject(env, cls_Point, mid_Point_init, points[i].x, points[i].y);
		if (!jpoint || (*env)->ExceptionCheck(env)) return NULL;
		(*env)->SetObjectArrayElement(env, jline, i, jpoint);
		if ((*env)->ExceptionCheck(env)) return NULL;
		(*env)->DeleteLocalRef(env, jpoint);
	}

	return jline;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setLine)(JNIEnv *env, jobject self, jobject ja, jobject jb)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_point a, b;

	if (!ctx || !annot) return;
	if (!ja || !jb) jni_throw_arg_void(env, "line points must not be null");

	a.x = (*env)->GetFloatField(env, ja, fid_Point_x);
	a.y = (*env)->GetFloatField(env, ja, fid_Point_y);
	b.x = (*env)->GetFloatField(env, jb, fid_Point_x);
	b.y = (*env)->GetFloatField(env, jb, fid_Point_y);

	fz_try(ctx)
		pdf_set_annot_line(ctx, annot, a, b);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getDefaultAppearance)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jobject jda = NULL;
	jobject jfont = NULL;
	jobject jcolor = NULL;
	const char *font = NULL;
	float color[4] = { 0 };
	float size = 0;
	int n = 0;

	if (!ctx || !annot) return NULL;

	fz_try(ctx)
		pdf_annot_default_appearance(ctx, annot, &font, &size, &n, color);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jfont = (*env)->NewStringUTF(env, font);
	if (!jfont || (*env)->ExceptionCheck(env)) return NULL;

	jcolor = (*env)->NewFloatArray(env, n);
	if (!jcolor || (*env)->ExceptionCheck(env)) return NULL;
	(*env)->SetFloatArrayRegion(env, jcolor, 0, n, color);
	if ((*env)->ExceptionCheck(env)) return NULL;

	jda = (*env)->NewObject(env, cls_DefaultAppearance, mid_DefaultAppearance_init);
	if (!jda) return NULL;

	(*env)->SetObjectField(env, jda, fid_DefaultAppearance_font, jfont);
	(*env)->SetFloatField(env, jda, fid_DefaultAppearance_size, size);
	(*env)->SetObjectField(env, jda, fid_DefaultAppearance_color, jcolor);

	return jda;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setDefaultAppearance)(JNIEnv *env, jobject self, jstring jfont, jfloat size, jobject jcolor)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	const char *font = NULL;
	float color[4] = { 0 };
	int n = 0;

	if (!ctx || !annot) return;
	if (!jfont) jni_throw_arg_void(env, "font must not be null");

	font = (*env)->GetStringUTFChars(env, jfont, NULL);
	if (!font) jni_throw_oom_void(env, "can not get characters in font name string");

	if (!from_jfloatArray(env, color, nelem(color), jcolor)) return;
	if (jcolor)
		n = (*env)->GetArrayLength(env, jcolor);

	fz_try(ctx)
		pdf_set_annot_default_appearance(ctx, annot, font, size, n, color);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jfont, font);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setNativeAppearance)(JNIEnv *env, jobject self, jstring jappearance, jstring jstate, jobject jctm, jobject jbbox, jobject jres, jobject jcontents)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	pdf_obj *res = from_PDFObject(env, jres);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_rect bbox = from_Rect(env, jbbox);
	fz_buffer *contents = from_Buffer(env, jcontents);
	const char *appearance = NULL;
	const char *state = NULL;

	if (!ctx || !annot) return;

	if (jappearance)
	{
		appearance = (*env)->GetStringUTFChars(env, jappearance, NULL);
		if (!appearance)
			jni_throw_oom_void(env, "can not get characters in appearance string");
	}
	if (jstate)
	{
		state = (*env)->GetStringUTFChars(env, jstate, NULL);
		if (!state)
		{
			(*env)->ReleaseStringUTFChars(env, jappearance, appearance);
			jni_throw_oom_void(env, "can not get characters in state string");
		}
	}

	fz_try(ctx)
		pdf_set_annot_appearance(ctx, annot, appearance, state, ctm, bbox, res, contents);
	fz_always(ctx)
	{
		if (jstate)
			(*env)->ReleaseStringUTFChars(env, jstate, state);
		if (jappearance)
			(*env)->ReleaseStringUTFChars(env, jappearance, appearance);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setNativeAppearanceDisplayList)(JNIEnv *env, jobject self, jstring jappearance, jstring jstate, jobject jctm, jobject jlist)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_display_list *list = from_DisplayList(env, jlist);
	const char *appearance = NULL;
	const char *state = NULL;

	if (!ctx || !annot) return;

	if (jappearance)
	{
		appearance = (*env)->GetStringUTFChars(env, jappearance, NULL);
		if (!appearance)
			jni_throw_oom_void(env, "can not get characters in appearance string");
	}
	if (jstate)
	{
		state = (*env)->GetStringUTFChars(env, jstate, NULL);
		if (!state)
		{
			(*env)->ReleaseStringUTFChars(env, jappearance, appearance);
			jni_throw_oom_void(env, "can not get characters in state string");
		}
	}

	fz_try(ctx)
		pdf_set_annot_appearance_from_display_list(ctx, annot, appearance, state, ctm, list);
	fz_always(ctx)
	{
		if (jstate)
			(*env)->ReleaseStringUTFChars(env, jstate, state);
		if (jappearance)
			(*env)->ReleaseStringUTFChars(env, jappearance, appearance);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_hasInteriorColor)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean has = JNI_FALSE;

	fz_try(ctx)
		has = pdf_annot_has_interior_color(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return has;
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_hasAuthor)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean has = JNI_FALSE;

	fz_try(ctx)
		has = pdf_annot_has_author(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return has;
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_hasLineEndingStyles)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean has = JNI_FALSE;

	fz_try(ctx)
		has = pdf_annot_has_line_ending_styles(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return has;
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_hasQuadPoints)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean has = JNI_FALSE;

	fz_try(ctx)
		has = pdf_annot_has_quad_points(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return has;
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_hasVertices)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean has = JNI_FALSE;

	fz_try(ctx)
		has = pdf_annot_has_vertices(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return has;
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_hasInkList)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean has = JNI_FALSE;

	fz_try(ctx)
		has = pdf_annot_has_ink_list(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return has;
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_hasIcon)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean has = JNI_FALSE;

	fz_try(ctx)
		has = pdf_annot_has_icon_name(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return has;
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_hasOpen)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean has = JNI_FALSE;

	fz_try(ctx)
		has = pdf_annot_has_open(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return has;
}

JNIEXPORT jboolean JNICALL
FUN(PDFAnnotation_hasLine)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	jboolean has = JNI_FALSE;

	fz_try(ctx)
		has = pdf_annot_has_line(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return has;
}

JNIEXPORT void JNICALL
FUN(PDFAnnotation_setFileSpecification)(JNIEnv *env, jobject self, jobject jfs)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	pdf_obj *fs = from_PDFObject(env, jfs);

	fz_try(ctx)
		pdf_set_annot_filespec(ctx, annot, fs);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFAnnotation_getFileSpecification)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *annot = from_PDFAnnotation(env, self);
	pdf_obj *fs = NULL;

	fz_try(ctx)
		fs = pdf_annot_filespec(ctx, annot);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe(ctx, env, fs);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* PDFDocument interface */

static void free_event_cb_data(fz_context *ctx, void *data)
{
	jobject jlistener = (jobject)data;
	jboolean detach = JNI_FALSE;
	JNIEnv *env;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_warn(ctx, "cannot attach to JVM in free_event_cb_data");
	else
	{
		(*env)->DeleteGlobalRef(env, jlistener);
		jni_detach_thread(detach);
	}
}

static void event_cb(fz_context *ctx, pdf_document *pdf, pdf_doc_event *event, void *data)
{
	jobject jlistener = (jobject)data;
	jboolean detach = JNI_FALSE;
	JNIEnv *env;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in event_cb");

	switch (event->type)
	{
	case PDF_DOCUMENT_EVENT_ALERT:
		{
			pdf_alert_event *alert;
			jstring jtitle = NULL;
			jstring jmessage = NULL;
			jstring jcheckboxmsg = NULL;
			jobject jalertresult;
			jobject jpdf;

			alert = pdf_access_alert_event(ctx, event);

			jpdf = to_PDFDocument_safe(ctx, env, pdf);
			if (!jpdf || (*env)->ExceptionCheck(env))
				fz_throw_java_and_detach_thread(ctx, env, detach);

			jtitle = (*env)->NewStringUTF(env, alert->title);
			if (!jtitle || (*env)->ExceptionCheck(env))
				fz_throw_java_and_detach_thread(ctx, env, detach);

			jmessage = (*env)->NewStringUTF(env, alert->message);
			if (!jmessage || (*env)->ExceptionCheck(env))
				fz_throw_java_and_detach_thread(ctx, env, detach);

			if (alert->has_check_box) {
				jcheckboxmsg = (*env)->NewStringUTF(env, alert->check_box_message);
				if (!jcheckboxmsg || (*env)->ExceptionCheck(env))
					fz_throw_java_and_detach_thread(ctx, env, detach);
			}

			jalertresult = (*env)->CallObjectMethod(env, jlistener, mid_PDFDocument_JsEventListener_onAlert, jpdf, jtitle, jmessage, alert->icon_type, alert->button_group_type, alert->has_check_box, jcheckboxmsg, alert->initially_checked);
			if ((*env)->ExceptionCheck(env))
				fz_throw_java_and_detach_thread(ctx, env, detach);

			if (jalertresult)
			{
				alert->button_pressed = (*env)->GetIntField(env, jalertresult, fid_AlertResult_buttonPressed);
				alert->finally_checked = (*env)->GetBooleanField(env, jalertresult, fid_AlertResult_checkboxChecked);
			}
		}
		break;

	default:
		fz_throw_and_detach_thread(ctx, detach, FZ_ERROR_GENERIC, "event not yet implemented");
		break;
	}

	jni_detach_thread(detach);
}

JNIEXPORT jlong JNICALL
FUN(PDFDocument_newNative)(JNIEnv *env, jclass cls)
{
	fz_context *ctx = get_context(env);
	pdf_document *doc = NULL;

	if (!ctx) return 0;

	fz_try(ctx)
		doc = pdf_create_document(ctx);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(doc);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);
	if (!ctx || !pdf) return;
	FUN(Document_finalize)(env, self); /* Call super.finalize() */
}

JNIEXPORT jint JNICALL
FUN(PDFDocument_countObjects)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	int count = 0;

	if (!ctx || !pdf) return 0;

	fz_try(ctx)
		count = pdf_xref_len(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return count;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newNull)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = NULL;
	jobject jobj;

	if (!ctx) return NULL;

	obj = PDF_NULL;

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newBoolean)(JNIEnv *env, jobject self, jboolean b)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = NULL;
	jobject jobj;

	if (!ctx) return NULL;

	obj = b ? PDF_TRUE : PDF_FALSE;

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newInteger)(JNIEnv *env, jobject self, jint i)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = NULL;
	jobject jobj;

	if (!ctx) return NULL;

	fz_try(ctx)
		obj = pdf_new_int(ctx, i);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newReal)(JNIEnv *env, jobject self, jfloat f)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = NULL;
	jobject jobj;

	if (!ctx) return NULL;

	fz_try(ctx)
		obj = pdf_new_real(ctx, f);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newString)(JNIEnv *env, jobject self, jstring jstring)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = NULL;
	const char *s = NULL;
	jobject jobj;

	if (!ctx) return NULL;
	if (!jstring) jni_throw_arg(env, "string must not be null");

	s = (*env)->GetStringUTFChars(env, jstring, NULL);
	if (!s) return NULL;

	fz_try(ctx)
		obj = pdf_new_text_string(ctx, s);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jstring, s);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newByteString)(JNIEnv *env, jobject self, jobject jbs)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = NULL;
	jbyte *bs;
	size_t bslen;
	jobject jobj;

	if (!ctx) return NULL;
	if (!jbs) jni_throw_arg(env, "bs must not be null");

	bslen = (*env)->GetArrayLength(env, jbs);

	fz_try(ctx)
		bs = Memento_label(fz_malloc(ctx, bslen), "PDFDocument_newByteString");
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	(*env)->GetByteArrayRegion(env, jbs, 0, bslen, bs);
	if ((*env)->ExceptionCheck(env))
	{
		fz_free(ctx, bs);
		return NULL;
	}

	fz_try(ctx)
		obj = pdf_new_string(ctx, (char *) bs, bslen);
	fz_always(ctx)
		fz_free(ctx, bs);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newName)(JNIEnv *env, jobject self, jstring jname)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = NULL;
	const char *name = NULL;
	jobject jobj;

	if (!ctx) return NULL;
	if (!jname) jni_throw_arg(env, "name must not be null");

	name = (*env)->GetStringUTFChars(env, jname, NULL);
	if (!name) return NULL;

	fz_try(ctx)
		obj = pdf_new_name(ctx, name);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jname, name);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newIndirect)(JNIEnv *env, jobject self, jint num, jint gen)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	pdf_obj *obj = NULL;
	jobject jobj;

	if (!ctx || !pdf) return NULL;

	fz_try(ctx)
		obj = pdf_new_indirect(ctx, pdf, num, gen);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newArray)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	pdf_obj *obj = NULL;
	jobject jobj;

	if (!ctx || !pdf) return NULL;

	fz_try(ctx)
		obj = pdf_new_array(ctx, pdf, 0);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newDictionary)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	pdf_obj *obj = NULL;
	jobject jobj;

	if (!ctx || !pdf) return NULL;

	fz_try(ctx)
		obj = pdf_new_dict(ctx, pdf, 0);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_findPage)(JNIEnv *env, jobject self, jint jat)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	pdf_obj *obj = NULL;

	if (!ctx || !pdf) return NULL;
	if (jat < 0 || jat >= pdf_count_pages(ctx, pdf)) jni_throw_oob(env, "at is not a valid page");

	fz_try(ctx)
		obj = pdf_lookup_page_obj(ctx, pdf, jat);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe(ctx, env, obj);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_getTrailer)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	pdf_obj *obj = NULL;

	if (!ctx || !pdf) return NULL;

	fz_try(ctx)
		obj = pdf_trailer(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe(ctx, env, obj);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_addObject)(JNIEnv *env, jobject self, jobject jobj)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	pdf_obj *obj = from_PDFObject(env, jobj);

	if (!ctx || !pdf) return NULL;
	if (!jobj) jni_throw_arg(env, "object must not be null");

	fz_try(ctx)
		obj = pdf_add_object_drop(ctx, pdf, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_createObject)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	pdf_obj *ind = NULL;

	if (!ctx || !pdf) return NULL;

	fz_try(ctx)
		ind = pdf_new_indirect(ctx, pdf, pdf_create_object(ctx, pdf), 0);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, ind);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_deleteObject)(JNIEnv *env, jobject self, jint num)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);

	if (!ctx || !pdf) return;

	fz_try(ctx)
		pdf_delete_object(ctx, pdf, num);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_newPDFGraftMap)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	pdf_graft_map *map = NULL;

	if (!ctx || !pdf) return NULL;

	fz_try(ctx)
		map = pdf_new_graft_map(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFGraftMap_safe_own(ctx, env, self, map);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_graftObject)(JNIEnv *env, jobject self, jobject jobj)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, jobj);
	pdf_document *dst = from_PDFDocument(env, self);

	if (!ctx || !dst) return NULL;
	if (!dst) jni_throw_arg(env, "dst must not be null");
	if (!obj) jni_throw_arg(env, "object must not be null");

	fz_try(ctx)
		obj = pdf_graft_object(ctx, dst, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, obj);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_addStreamBuffer)(JNIEnv *env, jobject self, jobject jbuf, jobject jobj, jboolean compressed)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	pdf_obj *obj = from_PDFObject(env, jobj);
	fz_buffer *buf = from_Buffer(env, jbuf);
	pdf_obj *ind = NULL;

	if (!ctx || !pdf) return NULL;
	if (!jbuf) jni_throw_arg(env, "buffer must not be null");

	fz_try(ctx)
		ind = pdf_add_stream(ctx, pdf, buf, obj, compressed);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, ind);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_addStreamString)(JNIEnv *env, jobject self, jstring jbuf, jobject jobj, jboolean compressed)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	pdf_obj *obj = from_PDFObject(env, jobj);
	fz_buffer *buf = NULL;
	const char *sbuf = NULL;
	pdf_obj *ind = NULL;

	if (!ctx || !pdf) return NULL;
	if (!jbuf) jni_throw_arg(env, "buffer must not be null");

	sbuf = (*env)->GetStringUTFChars(env, jbuf, NULL);
	if (!sbuf) return NULL;

	fz_var(buf);

	fz_try(ctx)
	{
		buf = fz_new_buffer_from_copied_data(ctx, (const unsigned char *)sbuf, strlen(sbuf));
		ind = pdf_add_stream(ctx, pdf, buf, obj, compressed);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
		(*env)->ReleaseStringUTFChars(env, jbuf, sbuf);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, ind);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_addPageBuffer)(JNIEnv *env, jobject self, jobject jmediabox, jint rotate, jobject jresources, jobject jcontents)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	fz_rect mediabox = from_Rect(env, jmediabox);
	pdf_obj *resources = from_PDFObject(env, jresources);
	fz_buffer *contents = from_Buffer(env, jcontents);
	pdf_obj *ind = NULL;

	if (!ctx || !pdf) return NULL;

	fz_try(ctx)
		ind = pdf_add_page(ctx, pdf, mediabox, rotate, resources, contents);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, ind);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_addPageString)(JNIEnv *env, jobject self, jobject jmediabox, jint rotate, jobject jresources, jstring jcontents)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	fz_rect mediabox = from_Rect(env, jmediabox);
	pdf_obj *resources = from_PDFObject(env, jresources);
	const char *scontents = NULL;
	fz_buffer *contents = NULL;
	pdf_obj *ind = NULL;

	if (!ctx || !pdf) return NULL;

	scontents = (*env)->GetStringUTFChars(env, jcontents, NULL);
	if (!scontents) return NULL;

	fz_var(contents);

	fz_try(ctx)
	{
		contents = fz_new_buffer_from_copied_data(ctx, (const unsigned char *)scontents, strlen(scontents));
		ind = pdf_add_page(ctx, pdf, mediabox, rotate, resources, contents);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, contents);
		(*env)->ReleaseStringUTFChars(env, jcontents, scontents);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, ind);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_insertPage)(JNIEnv *env, jobject self, jint jat, jobject jpage)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	int at = jat;
	pdf_obj *page = from_PDFObject(env, jpage);

	if (!ctx || !pdf) return;
	if (jat != INT_MAX && jat >= pdf_count_pages(ctx, pdf)) jni_throw_oob_void(env, "at is not a valid page");
	if (!page) jni_throw_arg_void(env, "page must not be null");

	fz_try(ctx)
		pdf_insert_page(ctx, pdf, at, page);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_deletePage)(JNIEnv *env, jobject self, jint jat)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	int at = jat;

	if (!ctx || !pdf) return;
	if (jat < 0 || jat >= pdf_count_pages(ctx, pdf)) jni_throw_oob_void(env, "at is not a valid page");

	fz_try(ctx)
		pdf_delete_page(ctx, pdf, at);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_addImage)(JNIEnv *env, jobject self, jobject jimage)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	fz_image *image = from_Image(env, jimage);
	pdf_obj *ind = NULL;

	if (!ctx || !pdf) return NULL;
	if (!image) jni_throw_arg(env, "image must not be null");

	fz_try(ctx)
		ind = pdf_add_image(ctx, pdf, image);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, ind);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_addFont)(JNIEnv *env, jobject self, jobject jfont)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	fz_font *font = from_Font(env, jfont);
	pdf_obj *ind = NULL;

	if (!ctx || !pdf) return NULL;
	if (!font) jni_throw_arg(env, "font must not be null");

	fz_try(ctx)
		ind = pdf_add_cid_font(ctx, pdf, font);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, ind);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_addCJKFont)(JNIEnv *env, jobject self, jobject jfont, jint ordering, jint wmode, jboolean serif)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	fz_font *font = from_Font(env, jfont);
	pdf_obj *ind = NULL;

	if (!ctx || !pdf) return NULL;
	if (!font) jni_throw_arg(env, "font must not be null");

	fz_try(ctx)
		ind = pdf_add_cjk_font(ctx, pdf, font, ordering, wmode, serif);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, ind);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_addSimpleFont)(JNIEnv *env, jobject self, jobject jfont, jint encoding)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	fz_font *font = from_Font(env, jfont);
	pdf_obj *ind = NULL;

	if (!ctx || !pdf) return NULL;
	if (!font) jni_throw_arg(env, "font must not be null");

	fz_try(ctx)
		ind = pdf_add_simple_font(ctx, pdf, font, encoding);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, ind);
}

JNIEXPORT jboolean JNICALL
FUN(PDFDocument_hasUnsavedChanges)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	if (!ctx || !pdf) return JNI_FALSE;
	return pdf_has_unsaved_changes(ctx, pdf) ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFDocument_wasRepaired)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	if (!ctx || !pdf) return JNI_FALSE;
	return pdf_was_repaired(ctx, pdf) ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFDocument_canBeSavedIncrementally)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	if (!ctx || !pdf) return JNI_FALSE;
	return pdf_can_be_saved_incrementally(ctx, pdf) ? JNI_TRUE : JNI_FALSE;
}

static fz_stream *
SeekableOutputStream_as_stream(fz_context *ctx, void *opaque)
{
	SeekableStreamState *in_state = opaque;
	SeekableStreamState *state;
	fz_stream *stm;

	state = Memento_label(fz_malloc(ctx, sizeof(SeekableStreamState)), "SeekableStreamState_state");
	state->stream = in_state->stream;
	state->array = in_state->array;

	stm = fz_new_stream(ctx, state, SeekableInputStream_next, fz_free);
	stm->seek = SeekableInputStream_seek;

	return stm;
}

JNIEXPORT void JNICALL
FUN(PDFDocument_nativeSaveWithStream)(JNIEnv *env, jobject self, jobject jstream, jstring joptions)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	SeekableStreamState *state = NULL;
	jobject stream = NULL;
	jbyteArray array = NULL;
	fz_output *out = NULL;
	const char *options = NULL;
	pdf_write_options pwo;

	fz_var(state);
	fz_var(out);
	fz_var(stream);
	fz_var(array);

	if (!ctx || !pdf) return;
	if (!jstream) jni_throw_arg_void(env, "stream must not be null");

	if (joptions)
	{
		options = (*env)->GetStringUTFChars(env, joptions, NULL);
		if (!options) return;
	}

	stream = (*env)->NewGlobalRef(env, jstream);
	if (!stream)
	{
		if (options) (*env)->ReleaseStringUTFChars(env, joptions, options);
		return;
	}

	array = (*env)->NewByteArray(env, sizeof state->buffer);
	if ((*env)->ExceptionCheck(env))
	{
		if (options) (*env)->ReleaseStringUTFChars(env, joptions, options);
		(*env)->DeleteGlobalRef(env, stream);
		return;
	}
	if (!array)
	{
		if (options) (*env)->ReleaseStringUTFChars(env, joptions, options);
		(*env)->DeleteGlobalRef(env, stream);
		jni_throw_run_void(env, "cannot create byte array");
	}

	array = (*env)->NewGlobalRef(env, array);
	if (!array)
	{
		if (options) (*env)->ReleaseStringUTFChars(env, joptions, options);
		(*env)->DeleteGlobalRef(env, stream);
		jni_throw_run_void(env, "cannot create global reference");
	}

	fz_try(ctx)
	{
		if (jstream)
		{
			/* No exceptions can occur from here to stream owning state, so we must not free state. */
			state = Memento_label(fz_malloc(ctx, sizeof(SeekableStreamState)), "SeekableStreamState_state");
			state->stream = stream;
			state->array = array;

			/* Ownership transferred to state. */
			stream = NULL;
			array = NULL;

			/* Stream takes ownership of state. */
			out = fz_new_output(ctx, sizeof state->buffer, state, SeekableOutputStream_write, NULL, SeekableOutputStream_drop);
			out->seek = SeekableOutputStream_seek;
			out->tell = SeekableOutputStream_tell;
			out->truncate = SeekableOutputStream_truncate;
			out->as_stream = SeekableOutputStream_as_stream;

			/* these are now owned by 'out' */
			state = NULL;
		}

		pdf_parse_write_options(ctx, &pwo, options);
		pdf_write_document(ctx, pdf, out, &pwo);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
	{
		fz_drop_output(ctx, out);
		if (options)
			(*env)->ReleaseStringUTFChars(env, joptions, options);
	}
	fz_catch(ctx)
	{
		(*env)->DeleteGlobalRef(env, array);
		(*env)->DeleteGlobalRef(env, stream);
		jni_rethrow_void(env, ctx);
	}
}

JNIEXPORT void JNICALL
FUN(PDFDocument_save)(JNIEnv *env, jobject self, jstring jfilename, jstring joptions)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	const char *filename = NULL;
	const char *options = NULL;
	pdf_write_options pwo;

	if (!ctx || !pdf) return;
	if (!jfilename) jni_throw_arg_void(env, "filename must not be null");

	filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
	if (!filename) return;

	if (joptions)
	{
		options = (*env)->GetStringUTFChars(env, joptions, NULL);
		if (!options)
		{
			(*env)->ReleaseStringUTFChars(env, jfilename, filename);
			return;
		}
	}

	fz_try(ctx)
	{
		pdf_parse_write_options(ctx, &pwo, options);
		pdf_save_document(ctx, pdf, filename, &pwo);
	}
	fz_always(ctx)
	{
		if (options)
			(*env)->ReleaseStringUTFChars(env, joptions, options);
		(*env)->ReleaseStringUTFChars(env, jfilename, filename);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_enableJs)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);

	if (!ctx || !pdf) return;

	fz_try(ctx)
		pdf_enable_js(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_disableJs)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);

	if (!ctx || !pdf) return;

	fz_try(ctx)
		pdf_disable_js(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jboolean JNICALL
FUN(PDFDocument_isJsSupported)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);
	jboolean supported = JNI_FALSE;

	if (!ctx || !pdf) return JNI_FALSE;

	fz_try(ctx)
		supported = pdf_js_supported(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return supported;
}

JNIEXPORT void JNICALL
FUN(PDFDocument_setJsEventListener)(JNIEnv *env, jobject self, jobject jlistener)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);

	if (!ctx || !pdf) return;
	if (!jlistener) jni_throw_arg_void(env, "listener must not be null");

	jlistener = (*env)->NewGlobalRef(env, jlistener);
	if (!jlistener) jni_throw_arg_void(env, "unable to get reference to listener");

	fz_try(ctx)
		pdf_set_doc_event_callback(ctx, pdf, event_cb, free_event_cb_data, jlistener);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_calculate)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);

	if (!ctx || !pdf) return;

	fz_try(ctx)
		if (pdf->recalculate)
			pdf_calculate_form(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(PDFDocument_countVersions)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);
	int val = 0;

	if (!ctx || !pdf) return 0;

	fz_try(ctx)
		val = pdf_count_versions(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return val;
}

JNIEXPORT jint JNICALL
FUN(PDFDocument_countUnsavedVersions)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);
	int val = 0;

	if (!ctx || !pdf) return 0;

	fz_try(ctx)
		val = pdf_count_unsaved_versions(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return val;
}

JNIEXPORT jint JNICALL
FUN(PDFDocument_validateChangeHistory)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);
	int val = 0;

	if (!ctx || !pdf) return 0;

	fz_try(ctx)
		val = pdf_validate_change_history(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return val;
}

JNIEXPORT jboolean JNICALL
FUN(PDFDocument_wasPureXFA)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);
	jboolean val = JNI_FALSE;

	if (!ctx || !pdf) return JNI_FALSE;

	fz_try(ctx)
		val = pdf_was_pure_xfa(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return val;
}

JNIEXPORT jboolean JNICALL
FUN(PDFDocument_wasLinearized)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);
	jboolean val = JNI_FALSE;

	if (!ctx || !pdf) return JNI_FALSE;

	fz_try(ctx)
		val = pdf_doc_was_linearized(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return val;
}

JNIEXPORT void JNICALL
FUN(PDFDocument_graftPage)(JNIEnv *env, jobject self, jint pageTo, jobject jobj, jint pageFrom)
{
	fz_context *ctx = get_context(env);
	pdf_document *src = from_PDFDocument(env, jobj);
	pdf_document *dst = from_PDFDocument(env, self);

	if (!ctx || !dst) return;
	if (!src) jni_throw_arg_void(env, "Source Document must not be null");

	fz_try(ctx)
		pdf_graft_page(ctx, dst, pageTo, src, pageFrom);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_enableJournal)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);

	if (!ctx || !pdf) return;

	pdf_enable_journal(ctx, pdf);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_saveJournalWithStream)(JNIEnv *env, jobject self, jobject jstream)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	SeekableStreamState *state = NULL;
	jobject stream = NULL;
	jbyteArray array = NULL;
	fz_output *out = NULL;

	if (!ctx || !pdf)
		return;
	if (!jstream)
		jni_throw_arg_void(env, "stream must not be null");

	fz_var(state);
	fz_var(out);
	fz_var(stream);
	fz_var(array);

	stream = (*env)->NewGlobalRef(env, jstream);
	if (!stream)
		jni_throw_run_void(env, "invalid stream");

	array = (*env)->NewByteArray(env, sizeof state->buffer);
	if ((*env)->ExceptionCheck(env))
	{
		(*env)->DeleteGlobalRef(env, stream);
		return;
	}
	if (!array)
	{
		(*env)->DeleteGlobalRef(env, stream);
		jni_throw_run_void(env, "cannot create byte array");
	}

	array = (*env)->NewGlobalRef(env, array);
	if (!array)
	{
		(*env)->DeleteGlobalRef(env, stream);
		jni_throw_run_void(env, "cannot create global reference");
	}

	fz_try(ctx)
	{
		/* No exceptions can occur from here to stream owning state, so we must not free state. */
		state = Memento_label(fz_malloc(ctx, sizeof(SeekableStreamState)), "SeekableStreamState_state");
		state->stream = stream;
		state->array = array;

		/* Ownership transferred to state. */
		stream = NULL;
		array = NULL;

		/* Stream takes ownership of state. */
		out = fz_new_output(ctx, sizeof state->buffer, state, SeekableOutputStream_write, NULL, SeekableOutputStream_drop);
		out->seek = SeekableOutputStream_seek;
		out->tell = SeekableOutputStream_tell;
		out->truncate = SeekableOutputStream_truncate;
		out->as_stream = SeekableOutputStream_as_stream;

		/* these are now owned by 'out' */
		state = NULL;

		pdf_write_journal(ctx, pdf, out);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
	{
		fz_drop_output(ctx, out);
	}
	fz_catch(ctx)
	{
		(*env)->DeleteGlobalRef(env, array);
		(*env)->DeleteGlobalRef(env, stream);
		jni_rethrow_void(env, ctx);
	}
}

JNIEXPORT void JNICALL
FUN(PDFDocument_loadJournalWithStream)(JNIEnv *env, jobject self, jobject jstream)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	SeekableStreamState *state = NULL;
	jobject stream = NULL;
	jbyteArray array = NULL;
	fz_stream *stm = NULL;

	if (!ctx || !pdf)
		return;
	if (!jstream)
		jni_throw_arg_void(env, "stream must not be null");

	fz_var(state);
	fz_var(stm);
	fz_var(stream);
	fz_var(array);

	stream = (*env)->NewGlobalRef(env, jstream);
	if (!stream)
		jni_throw_run_void(env, "invalid stream");

	array = (*env)->NewByteArray(env, sizeof state->buffer);
	if ((*env)->ExceptionCheck(env))
	{
		(*env)->DeleteGlobalRef(env, stream);
		return;
	}
	if (!array)
	{
		(*env)->DeleteGlobalRef(env, stream);
		jni_throw_run_void(env, "cannot create byte array");
	}

	array = (*env)->NewGlobalRef(env, array);
	if (!array)
	{
		(*env)->DeleteGlobalRef(env, stream);
		jni_throw_run_void(env, "cannot create global reference");
	}

	fz_try(ctx)
	{
		/* No exceptions can occur from here to stream owning state, so we must not free state. */
		state = Memento_label(fz_malloc(ctx, sizeof(SeekableStreamState)), "SeekableStreamState_state");
		state->stream = stream;
		state->array = array;

		/* Ownership transferred to state. */
		stream = NULL;
		array = NULL;

		/* Stream takes ownership of accstate. */
		stm = fz_new_stream(ctx, state, SeekableInputStream_next, SeekableInputStream_drop);
		stm->seek = SeekableInputStream_seek;

		pdf_read_journal(ctx, pdf, stm);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
	}
	fz_catch(ctx)
	{
		(*env)->DeleteGlobalRef(env, array);
		(*env)->DeleteGlobalRef(env, stream);
		jni_rethrow_void(env, ctx);
	}
}

JNIEXPORT void JNICALL
FUN(PDFDocument_saveJournal)(JNIEnv *env, jobject self, jstring jfilename)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	const char *filename = NULL;

	if (!ctx || !pdf)
		return;
	if (!jfilename)
		jni_throw_arg_void(env, "filename must not be null");

	filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
	if (!filename)
		jni_throw_run_void(env, "cannot get characters in filename");

	fz_try(ctx)
		pdf_save_journal(ctx, pdf, filename);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jfilename, filename);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_loadJournal)(JNIEnv *env, jobject self, jstring jfilename)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	const char *filename = NULL;

	if (!ctx || !pdf)
		return;
	if (!jfilename)
		jni_throw_arg_void(env, "filename must not be null");

	filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
	if (!filename)
		jni_throw_run_void(env, "cannot get characters in filename");

	fz_try(ctx)
		pdf_load_journal(ctx, pdf, filename);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jfilename, filename);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(PDFDocument_undoRedoPosition)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	int steps;

	if (!ctx || !pdf) return 0;

	return pdf_undoredo_state(ctx, pdf, &steps);
}

JNIEXPORT jint JNICALL
FUN(PDFDocument_undoRedoSteps)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	int steps;

	if (!ctx || !pdf) return 0;

	(void)pdf_undoredo_state(ctx, pdf, &steps);

	return steps;
}

JNIEXPORT jstring JNICALL
FUN(PDFDocument_undoRedoStep)(JNIEnv *env, jobject self, jint n)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	const char *step;

	if (!ctx || !pdf) return NULL;

	step = pdf_undoredo_step(ctx, pdf, n);

	return (*env)->NewStringUTF(env, step);
}

JNIEXPORT jboolean JNICALL
FUN(PDFDocument_canUndo)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);

	if (!ctx || !pdf) return JNI_FALSE;

	return pdf_can_undo(ctx, pdf);
}

JNIEXPORT jboolean JNICALL
FUN(PDFDocument_canRedo)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);

	if (!ctx || !pdf) return JNI_FALSE;

	return pdf_can_redo(ctx, pdf);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_undo)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);

	if (!ctx || !pdf) return;

	fz_try(ctx)
		pdf_undo(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_redo)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);

	if (!ctx || !pdf) return;

	fz_try(ctx)
		pdf_redo(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_beginOperation)(JNIEnv *env, jobject self, jstring joperation)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	const char *operation = NULL;

	if (!ctx || !pdf) return;
	if (!joperation) jni_throw_arg_void(env, "operation must not be null");

	operation = (*env)->GetStringUTFChars(env, joperation, NULL);
	if (!operation) return;

	fz_try(ctx)
		pdf_begin_operation(ctx, pdf, operation);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, joperation, operation);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_beginImplicitOperation)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);

	if (!ctx || !pdf) return;

	fz_try(ctx)
		pdf_begin_implicit_operation(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFDocument_endOperation)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);

	if (!ctx || !pdf) return;

	fz_try(ctx)
		pdf_end_operation(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jboolean JNICALL
FUN(PDFDocument_isRedacted)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);

	if (!ctx || !pdf) return JNI_FALSE;
	return pdf->redacted;
}

JNIEXPORT jint JNICALL
FUN(PDFDocument_getLanguage)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);
	int lang;

	if (!ctx || !pdf) return FZ_LANG_UNSET;

	fz_try(ctx)
		lang = pdf_document_language(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return lang;
}

JNIEXPORT void JNICALL
FUN(PDFDocument_setLanguage)(JNIEnv *env, jobject self, jint lang)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument(env, self);

	if (!ctx || !pdf) return;

	fz_try(ctx)
		pdf_set_document_language(ctx, pdf, lang);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(PDFDocument_countSignatures)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);
	jint val = -1;

	if (!ctx || !pdf) return -1;

	fz_try(ctx)
		val = pdf_count_signatures(ctx, pdf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return val;
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_addEmbeddedFile)(JNIEnv *env, jobject self, jstring jfilename, jstring jmimetype, jobject jcontents, jlong created, jlong modified, jboolean addChecksum)
{
	fz_context *ctx = get_context(env);
	pdf_document *pdf = from_PDFDocument_safe(env, self);
	const char *filename = NULL;
	const char *mimetype = NULL;
	fz_buffer *contents = from_Buffer(env, jcontents);
	pdf_obj *fs = NULL;

	if (!ctx || !pdf) return NULL;
	if (!jfilename) jni_throw_arg(env, "filename must not be null");

	filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
	if (!filename) return NULL;

	if (jmimetype)
	{
		mimetype = (*env)->GetStringUTFChars(env, jmimetype, NULL);
		if (!mimetype)
		{
			(*env)->ReleaseStringUTFChars(env, jfilename, filename);
			return NULL;
		}
	}

	fz_try(ctx)
		fs = pdf_add_embedded_file(ctx, pdf, filename, mimetype, contents, created, modified, addChecksum);
	fz_always(ctx)
	{
		if (mimetype)
			(*env)->ReleaseStringUTFChars(env, jmimetype, mimetype);
		(*env)->ReleaseStringUTFChars(env, jfilename, filename);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe(ctx, env, fs);
}

JNIEXPORT jstring JNICALL
FUN(PDFDocument_getEmbeddedFileParams)(JNIEnv *env, jobject self, jobject jfs)
{
	fz_context *ctx = get_context(env);
	pdf_obj *fs = from_PDFObject_safe(env, jfs);
	pdf_embedded_file_params params;
	jstring jfilename = NULL;
	jstring jmimetype = NULL;

	fz_try(ctx)
		pdf_get_embedded_file_params(ctx, fs, &params);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jfilename = (*env)->NewStringUTF(env, params.filename);
	if (!jfilename || (*env)->ExceptionCheck(env))
		return NULL;

	jmimetype = (*env)->NewStringUTF(env, params.mimetype);
	if (!jmimetype || (*env)->ExceptionCheck(env))
		return NULL;

	return (*env)->NewObject(env, cls_PDFDocument_PDFEmbeddedFileParams, mid_PDFDocument_PDFEmbeddedFileParams_init,
		jfilename, jmimetype, params.size, params.created * 1000, params.modified * 1000);
}

JNIEXPORT jobject JNICALL
FUN(PDFDocument_loadEmbeddedFileContents)(JNIEnv *env, jobject self, jobject jfs)
{
	fz_context *ctx = get_context(env);
	pdf_obj *fs = from_PDFObject_safe(env, jfs);
	fz_buffer *contents = NULL;

	fz_try(ctx)
		contents = pdf_load_embedded_file_contents(ctx, fs);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Buffer_safe(ctx, env, contents);
}

JNIEXPORT jboolean JNICALL
FUN(PDFDocument_verifyEmbeddedFileChecksum)(JNIEnv *env, jobject self, jobject jfs)
{
	fz_context *ctx = get_context(env);
	pdf_obj *fs = from_PDFObject_safe(env, jfs);
	int valid = 0;

	fz_try(ctx)
		valid = pdf_verify_embedded_file_checksum(ctx, fs);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return valid ? JNI_TRUE : JNI_FALSE;
}







mupdf-1.21.1-source/platform/java/jni/pdfgraftmap.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* PDFGraftMap interface */

JNIEXPORT void JNICALL
FUN(PDFGraftMap_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_graft_map *map = from_PDFGraftMap_safe(env, self);
	if (!ctx || !map) return;
	(*env)->SetLongField(env, self, fid_PDFGraftMap_pointer, 0);
	pdf_drop_graft_map(ctx, map);
}

JNIEXPORT jobject JNICALL
FUN(PDFGraftMap_graftObject)(JNIEnv *env, jobject self, jobject jobj)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, jobj);
	pdf_graft_map *map = from_PDFGraftMap(env, self);

	if (!ctx || !map) return NULL;
	if (!obj) jni_throw_arg(env, "object must not be null");

	fz_try(ctx)
		obj = pdf_graft_mapped_object(ctx, map, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe_own(ctx, env, obj);
}

JNIEXPORT void JNICALL
FUN(PDFGraftMap_graftPage)(JNIEnv *env, jobject self, jint pageTo, jobject jobj, jint pageFrom)
{
	fz_context *ctx = get_context(env);
	pdf_document *src = from_PDFDocument(env, jobj);
	pdf_graft_map *map = from_PDFGraftMap(env, self);

	if (!ctx || !map) return;
	if (!src) jni_throw_arg_void(env, "Source Document must not be null");

	fz_try(ctx)
		pdf_graft_mapped_page(ctx, map, pageTo, src, pageFrom);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}







mupdf-1.21.1-source/platform/java/jni/pdfobject.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* PDFObject interface */

JNIEXPORT void JNICALL
FUN(PDFObject_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject_safe(env, self);
	if (!ctx || !obj) return;
	(*env)->SetLongField(env, self, fid_PDFObject_pointer, 0);
	pdf_drop_obj(ctx, obj);
}

JNIEXPORT jint JNICALL
FUN(PDFObject_toIndirect)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int num = 0;

	if (!ctx || !obj) return 0;

	fz_try(ctx)
		num = pdf_to_num(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return num;
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_isIndirect)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_is_indirect(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_isBoolean)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_is_bool(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_isInteger)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_is_int(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_isReal)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_is_real(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_isNumber)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_is_number(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_isString)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_is_string(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_isName)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_is_name(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_isArray)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_is_array(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_isDictionary)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_is_dict(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_isStream)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_is_stream(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jbyteArray JNICALL
FUN(PDFObject_readStream)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	fz_buffer *buf = NULL;
	jbyteArray arr = NULL;

	if (!ctx || !obj) return NULL;

	fz_var(buf);
	fz_try(ctx)
	{
		unsigned char *data;
		size_t len;

		buf = pdf_load_stream(ctx, obj);
		len = fz_buffer_storage(ctx, buf, &data);

		arr = (*env)->NewByteArray(env, (jsize)len);
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
		if (!arr)
			fz_throw(ctx, FZ_ERROR_GENERIC, "can not create byte array");

		(*env)->SetByteArrayRegion(env, arr, 0, (jsize)len, (signed char *) data);
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return arr;
}

JNIEXPORT jbyteArray JNICALL
FUN(PDFObject_readRawStream)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	fz_buffer *buf = NULL;
	jbyteArray arr = NULL;

	if (!ctx || !obj) return NULL;

	fz_var(buf);
	fz_try(ctx)
	{
		unsigned char *data;
		size_t len;

		buf = pdf_load_raw_stream(ctx, obj);
		len = fz_buffer_storage(ctx, buf, &data);

		arr = (*env)->NewByteArray(env, (jsize)len);
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
		if (!arr)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot create byte array");

		(*env)->SetByteArrayRegion(env, arr, 0, (jsize)len, (signed char *) &data[0]);
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return arr;
}

JNIEXPORT void JNICALL
FUN(PDFObject_writeObject)(JNIEnv *env, jobject self, jobject jobj)
{
	fz_context *ctx = get_context(env);
	pdf_obj *ref = from_PDFObject(env, self);
	pdf_document *pdf = pdf_get_bound_document(ctx, ref);
	pdf_obj *obj = from_PDFObject(env, jobj);

	if (!ctx || !obj) return;
	if (!pdf) jni_throw_arg_void(env, "object not bound to document");
	if (!obj) jni_throw_arg_void(env, "object must not be null");

	fz_try(ctx)
		pdf_update_object(ctx, pdf, pdf_to_num(ctx, ref), obj);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_writeStreamBuffer)(JNIEnv *env, jobject self, jobject jbuf)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	pdf_document *pdf = pdf_get_bound_document(ctx, obj);
	fz_buffer *buf = from_Buffer(env, jbuf);

	if (!ctx || !obj) return;
	if (!pdf) jni_throw_arg_void(env, "object not bound to document");
	if (!buf) jni_throw_arg_void(env, "buffer must not be null");

	fz_try(ctx)
		pdf_update_stream(ctx, pdf, obj, buf, 0);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_writeStreamString)(JNIEnv *env, jobject self, jstring jstr)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	pdf_document *pdf = pdf_get_bound_document(ctx, obj);
	const char *str = NULL;
	fz_buffer *buf = NULL;

	if (!ctx || !obj) return;
	if (!pdf) jni_throw_arg_void(env, "object not bound to document");
	if (!jstr) jni_throw_arg_void(env, "string must not be null");

	str = (*env)->GetStringUTFChars(env, jstr, NULL);
	if (!str) return;

	fz_var(buf);

	fz_try(ctx)
	{
		buf = fz_new_buffer_from_copied_data(ctx, (const unsigned char *)str, strlen(str));
		pdf_update_stream(ctx, pdf, obj, buf, 0);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
		(*env)->ReleaseStringUTFChars(env, jstr, str);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_writeRawStreamBuffer)(JNIEnv *env, jobject self, jobject jbuf)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	pdf_document *pdf = pdf_get_bound_document(ctx, obj);
	fz_buffer *buf = from_Buffer(env, jbuf);

	if (!ctx || !obj) return;
	if (!pdf) jni_throw_arg_void(env, "object not bound to document");
	if (!buf) jni_throw_arg_void(env, "buffer must not be null");

	fz_try(ctx)
		pdf_update_stream(ctx, pdf, obj, buf, 1);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_writeRawStreamString)(JNIEnv *env, jobject self, jstring jstr)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	pdf_document *pdf = pdf_get_bound_document(ctx, obj);
	const char *str = NULL;
	fz_buffer *buf = NULL;

	if (!ctx || !obj) return;
	if (!pdf) jni_throw_arg_void(env, "object not bound to document");
	if (!jstr) jni_throw_arg_void(env, "string must not be null");

	str = (*env)->GetStringUTFChars(env, jstr, NULL);
	if (!str) return;

	fz_var(buf);

	fz_try(ctx)
	{
		buf = fz_new_buffer_from_copied_data(ctx, (const unsigned char *)str, strlen(str));
		pdf_update_stream(ctx, pdf, obj, buf, 1);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
		(*env)->ReleaseStringUTFChars(env, jstr, str);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(PDFObject_resolve)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	pdf_obj *ind = NULL;
	jobject jobj;

	if (!ctx) return NULL;

	if (!obj) return to_PDFObject_safe(ctx, env, NULL);

	fz_try(ctx)
		ind = pdf_resolve_indirect(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	pdf_keep_obj(ctx, ind);
	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(ind));
	if (!jobj)
		pdf_drop_obj(ctx, ind);
	return jobj;
}

JNIEXPORT jobject JNICALL
FUN(PDFObject_getArray)(JNIEnv *env, jobject self, jint index)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);
	pdf_obj *val = NULL;

	if (!ctx) return NULL;

	if (!arr) return to_PDFObject_safe(ctx, env, NULL);

	fz_try(ctx)
		val = pdf_array_get(ctx, arr, index);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe(ctx, env, val);
}

JNIEXPORT jobject JNICALL
FUN(PDFObject_getDictionary)(JNIEnv *env, jobject self, jstring jname)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	const char *name = NULL;
	pdf_obj *val = NULL;

	if (!ctx) return NULL;
	if (!jname) jni_throw_arg(env, "name must not be null");

	if (!dict) return to_PDFObject_safe(ctx, env, NULL);

	name = (*env)->GetStringUTFChars(env, jname, NULL);
	if (!name) jni_throw_run(env, "cannot get name to lookup");

	fz_try(ctx)
		val = pdf_dict_gets(ctx, dict, name);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jname, name);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe(ctx, env, val);
}

JNIEXPORT jobject JNICALL
FUN(PDFObject_getDictionaryKey)(JNIEnv *env, jobject self, jint index)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *key = NULL;

	if (!ctx) return NULL;

	if (!dict) return to_PDFObject_safe(ctx, env, NULL);

	fz_try(ctx)
		key = pdf_dict_get_key(ctx, dict, index);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFObject_safe(ctx, env, key);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putArrayBoolean)(JNIEnv *env, jobject self, jint index, jboolean b)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);

	if (!ctx || !arr) return;

	fz_try(ctx)
		pdf_array_put(ctx, arr, index, b ? PDF_TRUE : PDF_FALSE);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putArrayInteger)(JNIEnv *env, jobject self, jint index, jint i)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);

	if (!ctx || !arr) return;

	fz_try(ctx)
		pdf_array_put_drop(ctx, arr, index, pdf_new_int(ctx, i));
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putArrayFloat)(JNIEnv *env, jobject self, jint index, jfloat f)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);

	if (!ctx || !arr) return;

	fz_try(ctx)
		pdf_array_put_drop(ctx, arr, index, pdf_new_real(ctx, f));
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putArrayString)(JNIEnv *env, jobject self, jint index, jstring jstr)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);
	const char *str = NULL;

	if (!ctx || !arr) return;
	if (jstr)
	{
		str = (*env)->GetStringUTFChars(env, jstr, NULL);
		if (!str) return;
	}

	fz_try(ctx)
	{
		if (str)
			pdf_array_put_drop(ctx, arr, index, pdf_new_string(ctx, str, strlen(str)));
		else
			pdf_array_put(ctx, arr, index, PDF_NULL);
	}
	fz_always(ctx)
	{
		if (str)
			(*env)->ReleaseStringUTFChars(env, jstr, str);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putArrayPDFObject)(JNIEnv *env, jobject self, jint index, jobject jobj)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);
	pdf_obj *obj = from_PDFObject(env, jobj);

	if (!ctx || !arr) return;

	fz_try(ctx)
		pdf_array_put(ctx, arr, index, obj);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryStringBoolean)(JNIEnv *env, jobject self, jstring jname, jboolean b)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	const char *name = NULL;
	pdf_obj *key = NULL;

	if (!ctx || !dict) return;
	if (jname)
	{
		name = (*env)->GetStringUTFChars(env, jname, NULL);
		if (!name) return;
	}

	fz_var(key);

	fz_try(ctx)
	{
		key = name ? pdf_new_name(ctx, name) : NULL;
		pdf_dict_put(ctx, dict, key, b ? PDF_TRUE : PDF_FALSE);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, key);
		if (name)
			(*env)->ReleaseStringUTFChars(env, jname, name);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryStringInteger)(JNIEnv *env, jobject self, jstring jname, jint i)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	const char *name = NULL;
	pdf_obj *key = NULL;

	if (!ctx || !dict) return;
	if (jname)
	{
		name = (*env)->GetStringUTFChars(env, jname, NULL);
		if (!name) return;
	}

	fz_var(key);

	fz_try(ctx)
	{
		key = name ? pdf_new_name(ctx, name) : NULL;
		pdf_dict_put_int(ctx, dict, key, i);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, key);
		if (name)
			(*env)->ReleaseStringUTFChars(env, jname, name);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryStringFloat)(JNIEnv *env, jobject self, jstring jname, jfloat f)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	const char *name = NULL;
	pdf_obj *key = NULL;

	if (!ctx || !dict) return;
	if (jname)
	{
		name = (*env)->GetStringUTFChars(env, jname, NULL);
		if (!name) return;
	}

	fz_var(key);

	fz_try(ctx)
	{
		key = name ? pdf_new_name(ctx, name) : NULL;
		pdf_dict_put_real(ctx, dict, key, f);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, key);
		if (name)
			(*env)->ReleaseStringUTFChars(env, jname, name);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryStringString)(JNIEnv *env, jobject self, jstring jname, jstring jstr)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	const char *name = NULL;
	const char *str = NULL;
	pdf_obj *key = NULL;

	if (!ctx || !dict) return;
	if (jname)
	{
		name = (*env)->GetStringUTFChars(env, jname, NULL);
		if (!name) return;
	}
	if (jstr)
	{
		str = (*env)->GetStringUTFChars(env, jstr, NULL);
		if (!str)
		{
			(*env)->ReleaseStringUTFChars(env, jname, str);
			return;
		}
	}

	fz_var(key);

	fz_try(ctx)
	{
		key = name ? pdf_new_name(ctx, name) : NULL;
		if (str)
			pdf_dict_put_string(ctx, dict, key, str, strlen(str));
		else
			pdf_dict_put(ctx, dict, key, PDF_NULL);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, key);
		if (str)
			(*env)->ReleaseStringUTFChars(env, jstr, str);
		if (name)
			(*env)->ReleaseStringUTFChars(env, jname, name);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryStringPDFObject)(JNIEnv *env, jobject self, jstring jname, jobject jobj)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *val = from_PDFObject(env, jobj);
	const char *name = NULL;
	pdf_obj *key = NULL;

	if (!ctx || !dict) return;
	if (jname)
	{
		name = (*env)->GetStringUTFChars(env, jname, NULL);
		if (!name) return;
	}

	fz_var(key);

	fz_try(ctx)
	{
		key = name ? pdf_new_name(ctx, name) : NULL;
		pdf_dict_put(ctx, dict, key, val);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, key);
		if (name)
			(*env)->ReleaseStringUTFChars(env, jname, name);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryPDFObjectBoolean)(JNIEnv *env, jobject self, jobject jname, jboolean b)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *name = from_PDFObject(env, jname);

	if (!ctx || !dict) return;

	fz_try(ctx)
		pdf_dict_put(ctx, dict, name, b ? PDF_TRUE : PDF_FALSE);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryPDFObjectInteger)(JNIEnv *env, jobject self, jobject jname, jint i)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *name = from_PDFObject(env, jname);

	if (!ctx || !dict) return;

	fz_try(ctx)
		pdf_dict_put_int(ctx, dict, name, i);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryPDFObjectFloat)(JNIEnv *env, jobject self, jobject jname, jfloat f)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *name = from_PDFObject(env, jname);

	if (!ctx || !dict) return;

	fz_try(ctx)
		pdf_dict_put_real(ctx, dict, name, f);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryPDFObjectString)(JNIEnv *env, jobject self, jobject jname, jstring jstr)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *name = from_PDFObject(env, jname);
	const char *str = NULL;

	if (!ctx || !dict) return;
	if (jstr)
	{
		str = (*env)->GetStringUTFChars(env, jstr, NULL);
		if (!str) return;
	}

	fz_try(ctx)
	{
		if (str)
			pdf_dict_put_string(ctx, dict, name, str, strlen(str));
		else
			pdf_dict_put(ctx, dict, name, PDF_NULL);
	}
	fz_always(ctx)
	{
		if (str)
			(*env)->ReleaseStringUTFChars(env, jstr, str);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryPDFObjectPDFObject)(JNIEnv *env, jobject self, jobject jname, jobject jobj)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *name = from_PDFObject(env, jname);
	pdf_obj *obj = from_PDFObject(env, jobj);

	if (!ctx || !dict) return;

	fz_try(ctx)
		pdf_dict_put(ctx, dict, name, obj);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryPDFObjectRect)(JNIEnv *env, jobject self, jobject jname, jobject jrect)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *name = from_PDFObject(env, jname);
	fz_rect rect  = from_Rect(env, jrect);

	if (!ctx || !dict) return;

	fz_try(ctx)
		pdf_dict_put_rect(ctx, dict, name, rect);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryPDFObjectMatrix)(JNIEnv *env, jobject self, jobject jname, jobject jmatrix)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *name = from_PDFObject(env, jname);
	fz_matrix matrix = from_Matrix(env, jmatrix);

	if (!ctx || !dict) return;

	fz_try(ctx)
		pdf_dict_put_matrix(ctx, dict, name, matrix);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_putDictionaryPDFObjectDate)(JNIEnv *env, jobject self, jobject jname, jlong secs)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *name = from_PDFObject(env, jname);

	if (!ctx || !dict) return;

	fz_try(ctx)
		pdf_dict_put_date(ctx, dict, name, secs);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_deleteArray)(JNIEnv *env, jobject self, jint index)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);

	if (!ctx || !arr) return;

	fz_try(ctx)
		pdf_array_delete(ctx, arr, index);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_deleteDictionaryString)(JNIEnv *env, jobject self, jstring jname)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	const char *name = NULL;

	if (!ctx || !dict) return;
	if (jname)
	{
		name = (*env)->GetStringUTFChars(env, jname, NULL);
		if (!name) return;
	}

	fz_try(ctx)
	{
		pdf_dict_dels(ctx, dict, name);
	}
	fz_always(ctx)
	{
		if (name)
			(*env)->ReleaseStringUTFChars(env, jname, name);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_deleteDictionaryPDFObject)(JNIEnv *env, jobject self, jobject jname)
{
	fz_context *ctx = get_context(env);
	pdf_obj *dict = from_PDFObject(env, self);
	pdf_obj *name = from_PDFObject(env, jname);

	if (!ctx || !dict) return;

	fz_try(ctx)
		pdf_dict_del(ctx, dict, name);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jboolean JNICALL
FUN(PDFObject_asBoolean)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int b = 0;

	if (!ctx || !obj) return JNI_FALSE;

	fz_try(ctx)
		b = pdf_to_bool(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return b ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jint JNICALL
FUN(PDFObject_asInteger)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int i = 0;

	if (!ctx || !obj) return 0;

	fz_try(ctx)
		i = pdf_to_int(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return i;
}

JNIEXPORT jfloat JNICALL
FUN(PDFObject_asFloat)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	float f = 0;

	if (!ctx || !obj) return 0;

	fz_try(ctx)
		f = pdf_to_real(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return f;
}

JNIEXPORT jint JNICALL
FUN(PDFObject_asIndirect)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int ind = 0;

	if (!ctx || !obj) return 0;

	fz_try(ctx)
		ind = pdf_to_num(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return ind;
}

JNIEXPORT jstring JNICALL
FUN(PDFObject_asString)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	const char *str = NULL;

	if (!ctx || !obj) return NULL;

	fz_try(ctx)
		str = pdf_to_text_string(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return (*env)->NewStringUTF(env, str);
}

JNIEXPORT jobject JNICALL
FUN(PDFObject_asByteString)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	const char *str = NULL;
	jobject jbs = NULL;
	jbyte *bs = NULL;
	size_t len;

	if (!ctx || !obj) return NULL;

	fz_try(ctx)
	{
		str = pdf_to_str_buf(ctx, obj);
		len = pdf_to_str_len(ctx, obj);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jbs = (*env)->NewByteArray(env, len);
	if ((*env)->ExceptionCheck(env)) return NULL;
	if (!jbs) jni_throw_run(env, "cannot create byte array");
	bs = (*env)->GetByteArrayElements(env, jbs, NULL);
	if (!bs) return NULL;

	memcpy(bs, str, len);

	(*env)->ReleaseByteArrayElements(env, jbs, bs, 0);

	return jbs;
}

JNIEXPORT jstring JNICALL
FUN(PDFObject_asName)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	const char *str = NULL;

	if (!ctx || !obj) return NULL;

	fz_try(ctx)
		str = pdf_to_name(ctx, obj);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return (*env)->NewStringUTF(env, str);
}

JNIEXPORT jint JNICALL
FUN(PDFObject_size)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject(env, self);
	int len;

	if (!ctx || !obj) return 0;

	fz_try(ctx)
	{
		if (pdf_is_array(ctx, obj))
			len = pdf_array_len(ctx, obj);
		else if (pdf_is_dict(ctx, obj))
			len = pdf_dict_len(ctx, obj);
		else
			len = 0;
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return len;
}

JNIEXPORT void JNICALL
FUN(PDFObject_pushBoolean)(JNIEnv *env, jobject self, jboolean b)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);

	if (!ctx || !arr) return;

	fz_try(ctx)
		pdf_array_push_bool(ctx, arr, b);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_pushInteger)(JNIEnv *env, jobject self, jint i)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);

	if (!ctx || !arr) return;

	fz_try(ctx)
		pdf_array_push_int(ctx, arr, i);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_pushFloat)(JNIEnv *env, jobject self, jfloat f)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);

	if (!ctx || !arr) return;

	fz_try(ctx)
		pdf_array_push_real(ctx, arr, f);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_pushString)(JNIEnv *env, jobject self, jstring jstr)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);
	const char *str = NULL;

	if (!ctx || !arr) return;
	if (jstr)
	{
		str = (*env)->GetStringUTFChars(env, jstr, NULL);
		if (!str) return;
	}

	fz_try(ctx)
	{
		if (str)
			pdf_array_push_string(ctx, arr, str, strlen(str));
		else
			pdf_array_push(ctx, arr, PDF_NULL);
	}
	fz_always(ctx)
	{
		if (str)
			(*env)->ReleaseStringUTFChars(env, jstr, str);
	}
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(PDFObject_pushPDFObject)(JNIEnv *env, jobject self, jobject jitem)
{
	fz_context *ctx = get_context(env);
	pdf_obj *arr = from_PDFObject(env, self);
	pdf_obj *item = from_PDFObject(env, jitem);

	if (!ctx || !arr) return;

	fz_try(ctx)
		pdf_array_push(ctx, arr, item);
	fz_always(ctx)
		pdf_drop_obj(ctx, item);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jstring JNICALL
FUN(PDFObject_toString)(JNIEnv *env, jobject self, jboolean tight, jboolean ascii)
{
	fz_context *ctx = get_context(env);
	pdf_obj *obj = from_PDFObject_safe(env, self);
	jstring string = NULL;
	char *s = NULL;
	size_t n = 0;

	if (!ctx || !obj) return NULL;

	fz_var(s);

	fz_try(ctx)
	{
		s = pdf_sprint_obj(ctx, NULL, 0, &n, obj, tight, ascii);
		string = (*env)->NewStringUTF(env, s);
	}
	fz_always(ctx)
		fz_free(ctx, s);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return string;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* PDFPage interface */

JNIEXPORT jobject JNICALL
FUN(PDFPage_createAnnotation)(JNIEnv *env, jobject self, jint subtype)
{
	fz_context *ctx = get_context(env);
	pdf_page *page = from_PDFPage(env, self);
	pdf_annot *annot = NULL;

	if (!ctx || !page) return NULL;

	fz_try(ctx)
		annot = pdf_create_annot(ctx, page, subtype);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_PDFAnnotation_safe_own(ctx, env, annot);
}

JNIEXPORT void JNICALL
FUN(PDFPage_deleteAnnotation)(JNIEnv *env, jobject self, jobject jannot)
{
	fz_context *ctx = get_context(env);
	pdf_page *page = from_PDFPage(env, self);
	pdf_annot *annot = from_PDFAnnotation(env, jannot);

	if (!ctx || !page) return;

	fz_try(ctx)
		pdf_delete_annot(ctx, page, annot);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jboolean JNICALL
FUN(PDFPage_update)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_page *page = from_PDFPage(env, self);
	jboolean changed = JNI_FALSE;

	if (!ctx || !page) return JNI_FALSE;

	fz_try(ctx)
		changed = pdf_update_page(ctx, page);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return changed;
}

JNIEXPORT jboolean JNICALL
FUN(PDFPage_applyRedactions)(JNIEnv *env, jobject self, jboolean blackBoxes, jint imageMethod)
{
	fz_context *ctx = get_context(env);
	pdf_page *page = from_PDFPage(env, self);
	jboolean redacted = JNI_FALSE;
	pdf_redact_options opts = { blackBoxes, imageMethod };

	if (!ctx || !page) return JNI_FALSE;

	fz_try(ctx)
		redacted = pdf_redact_page(ctx, page->doc, page, &opts);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return redacted;
}

JNIEXPORT jobject JNICALL
FUN(PDFPage_getAnnotations)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_page *page = from_PDFPage(env, self);
	pdf_annot *annot = NULL;
	pdf_annot *annots = NULL;
	jobject jannots = NULL;
	int count;
	int i;

	if (!ctx || !page) return NULL;

	/* count the annotations */
	fz_try(ctx)
	{
		annots = pdf_first_annot(ctx, page);

		annot = annots;
		for (count = 0; annot; count++)
			annot = pdf_next_annot(ctx, annot);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	/* no annotations, return NULL instead of empty array */
	if (count == 0)
		return NULL;

	/* now run through actually creating the annotation objects */
	jannots = (*env)->NewObjectArray(env, count, cls_PDFAnnotation, NULL);
	if (!jannots || (*env)->ExceptionCheck(env)) jni_throw_null(env, "cannot wrap page annotations in object array");

	annot = annots;
	for (i = 0; annot && i < count; i++)
	{
		jobject jannot = to_PDFAnnotation_safe(ctx, env, annot);
		if (!jannot) return NULL;

		(*env)->SetObjectArrayElement(env, jannots, i, jannot);
		if ((*env)->ExceptionCheck(env)) return NULL;

		(*env)->DeleteLocalRef(env, jannot);

		fz_try(ctx)
			annot = pdf_next_annot(ctx, annot);
		fz_catch(ctx)
			jni_rethrow(env, ctx);
	}

	return jannots;
}

JNIEXPORT jobjectArray JNICALL
FUN(PDFPage_getWidgets)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_page *page = from_PDFPage(env, self);
	pdf_annot *widget = NULL;
	pdf_annot *widgets = NULL;
	jobjectArray jwidgets = NULL;
	int count;
	int i;

	if (!ctx || !page) return NULL;

	/* count the widgets */
	fz_try(ctx)
	{
		widgets = pdf_first_widget(ctx, page);

		widget = widgets;
		for (count = 0; widget; count++)
			widget = pdf_next_widget(ctx, widget);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	/* no widgegts, return NULL instead of empty array */
	if (count == 0)
		return NULL;

	/* now run through actually creating the widget objects */
	jwidgets = (*env)->NewObjectArray(env, count, cls_PDFWidget, NULL);
	if (!jwidgets || (*env)->ExceptionCheck(env)) jni_throw_null(env, "cannot wrap page widgets in object array");

	widget = widgets;
	for (i = 0; widget && i < count; i++)
	{
		jobject jwidget = NULL;

		if (widget)
		{
			jwidget = to_PDFWidget_safe(ctx, env, widget);
			if (!jwidget) return NULL;
		}

		(*env)->SetObjectArrayElement(env, jwidgets, i, jwidget);
		if ((*env)->ExceptionCheck(env)) return NULL;

		(*env)->DeleteLocalRef(env, jwidget);

		fz_try(ctx)
			widget = pdf_next_widget(ctx, widget);
		fz_catch(ctx)
			jni_rethrow(env, ctx);
	}

	return jwidgets;
}

JNIEXPORT jobject JNICALL
FUN(PDFPage_createSignature)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_page *page = from_PDFPage(env, self);
	pdf_annot *widget = NULL;
	char name[80];

	if (!ctx || !page)
		return NULL;

	fz_try(ctx)
	{
		pdf_create_field_name(ctx, page->doc, "Signature", name, sizeof name);
		widget = pdf_create_signature_widget(ctx, page, name);
	}
	fz_catch(ctx)
	{
		jni_rethrow(env, ctx);
	}

	return to_PDFWidget_safe_own(ctx, env, widget);
}

JNIEXPORT jobject JNICALL
FUN(PDFPage_getTransform)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_page *page = from_PDFPage(env, self);
	fz_matrix ctm;

	if (!ctx || !page)
		return NULL;

	fz_try(ctx)
		pdf_page_transform(ctx, page, NULL, &ctm);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Matrix_safe(ctx, env, ctm);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* PDFWidget interface */

JNIEXPORT jstring JNICALL
FUN(PDFWidget_getValue)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	const char *text = NULL;

	if (!ctx || !widget) return NULL;

	fz_try(ctx)
		text = pdf_field_value(ctx, pdf_annot_obj(ctx, widget));
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return (*env)->NewStringUTF(env, text);
}

JNIEXPORT jboolean JNICALL
FUN(PDFWidget_setTextValue)(JNIEnv *env, jobject self, jstring jval)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	const char *val = NULL;
	jboolean accepted = JNI_FALSE;

	if (!ctx || !widget) return JNI_FALSE;

	if (jval)
		val = (*env)->GetStringUTFChars(env, jval, NULL);

	fz_var(accepted);
	fz_try(ctx)
		accepted = pdf_set_text_field_value(ctx, widget, val);
	fz_always(ctx)
		if (jval)
			(*env)->ReleaseStringUTFChars(env, jval, val);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return accepted;
}

JNIEXPORT jboolean JNICALL
FUN(PDFWidget_setChoiceValue)(JNIEnv *env, jobject self, jstring jval)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	const char *val = NULL;
	jboolean accepted = JNI_FALSE;

	if (!ctx || !widget) return JNI_FALSE;

	if (jval)
		val = (*env)->GetStringUTFChars(env, jval, NULL);

	fz_var(accepted);
	fz_try(ctx)
		accepted = pdf_set_choice_field_value(ctx, widget, val);
	fz_always(ctx)
		if (jval)
			(*env)->ReleaseStringUTFChars(env, jval, val);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return accepted;
}

JNIEXPORT jboolean JNICALL
FUN(PDFWidget_setValue)(JNIEnv *env, jobject self, jstring jval)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	const char *val = NULL;
	jboolean accepted = JNI_FALSE;

	if (!ctx || !widget) return JNI_FALSE;

	if (jval)
		val = (*env)->GetStringUTFChars(env, jval, NULL);

	fz_var(accepted);
	fz_try(ctx)
		accepted = pdf_set_field_value(ctx, pdf_annot_page(ctx, widget)->doc, pdf_annot_obj(ctx, widget), (char *)val, pdf_get_widget_editing_state(ctx, widget));
	fz_always(ctx)
		if (jval)
			(*env)->ReleaseStringUTFChars(env, jval, val);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return accepted;
}

JNIEXPORT jboolean JNICALL
FUN(PDFWidget_toggle)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	jboolean accepted = JNI_FALSE;

	if (!ctx || !widget) return JNI_FALSE;

	fz_var(accepted);
	fz_try(ctx)
		accepted = pdf_toggle_widget(ctx, widget);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return accepted;
}

JNIEXPORT void JNICALL
FUN(PDFWidget_setEditing)(JNIEnv *env, jobject self, jboolean val)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);

	if (!ctx || !widget) return;

	fz_try(ctx)
		pdf_set_widget_editing_state(ctx, widget, val);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jboolean JNICALL
FUN(PDFWidget_isEditing)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	jboolean state = JNI_FALSE;

	if (!ctx || !widget) return JNI_FALSE;

	fz_var(state);
	fz_try(ctx)
		state = pdf_get_widget_editing_state(ctx, widget);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return state;
}

JNIEXPORT jobject JNICALL
FUN(PDFWidget_textQuads)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	jobject jquad;
	jobjectArray array;
	int i, nchars;
	fz_stext_page *stext = NULL;

	if (!ctx || !widget) return NULL;

	fz_try(ctx)
	{
		fz_stext_options opts = { 0 };
		opts.flags = FZ_STEXT_INHIBIT_SPACES;
		stext = pdf_new_stext_page_from_annot(ctx, widget, &opts);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	nchars = 0;
	for (fz_stext_block *block = stext->first_block; block; block = block->next)
	{
		if (block->type == FZ_STEXT_BLOCK_TEXT)
		{
			for (fz_stext_line *line = block->u.t.first_line; line; line = line->next)
			{
				for (fz_stext_char *ch = line->first_char; ch; ch = ch->next)
				{
					nchars++;
				}
			}
		}
	}

	array = (*env)->NewObjectArray(env, nchars, cls_Quad, NULL);
	if (!array || (*env)->ExceptionCheck(env))
	{
		fz_drop_stext_page(ctx, stext);
		return NULL;
	}

	i = 0;
	for (fz_stext_block *block = stext->first_block; block; block = block->next)
	{
		if (block->type == FZ_STEXT_BLOCK_TEXT)
		{
			for (fz_stext_line *line = block->u.t.first_line; line; line = line->next)
			{
				for (fz_stext_char *ch = line->first_char; ch; ch = ch->next)
				{
					jquad = to_Quad_safe(ctx, env, ch->quad);
					if (!jquad)
					{
						fz_drop_stext_page(ctx, stext);
						return NULL;
					}

					(*env)->SetObjectArrayElement(env, array, i, jquad);
					if ((*env)->ExceptionCheck(env))
					{
						fz_drop_stext_page(ctx, stext);
						return NULL;
					}

					(*env)->DeleteLocalRef(env, jquad);
					i++;
				}
			}
		}
	}

	fz_drop_stext_page(ctx, stext);
	return array;
}

JNIEXPORT jint JNICALL
FUN(PDFWidget_validateSignature)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	int val = 0;

	if (!ctx || !widget) return 0;

	fz_try(ctx)
		val = pdf_validate_signature(ctx, widget);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return val;
}

JNIEXPORT void JNICALL
FUN(PDFWidget_clearSignature)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);

	if (!ctx || !widget) return;

	fz_try(ctx)
		pdf_clear_signature(ctx, widget);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jboolean JNICALL
FUN(PDFWidget_isSigned)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	jboolean val = JNI_FALSE;

	if (!ctx || !widget) return 0;

	fz_try(ctx)
		val = !!pdf_widget_is_signed(ctx, widget);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return val;
}

JNIEXPORT jint JNICALL
FUN(PDFWidget_checkCertificate)(JNIEnv *env, jobject self, jobject jverifier)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	pdf_document *pdf = pdf_annot_page(ctx, widget)->doc;
	java_pkcs7_verifier *verifier = from_PKCS7Verifier_safe(env, jverifier);
	pdf_signature_error ret = PDF_SIGNATURE_ERROR_UNKNOWN;

	if (!ctx || !widget || !pdf) return PDF_SIGNATURE_ERROR_UNKNOWN;
	if (!verifier) jni_throw_arg(env, "verifier must not be null");

	fz_try(ctx)
		ret = pdf_check_certificate(ctx, &verifier->base, pdf, pdf_annot_obj(ctx, widget));
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return ret;
}

JNIEXPORT jint JNICALL
FUN(PDFWidget_checkDigest)(JNIEnv *env, jobject self, jobject jverifier)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	java_pkcs7_verifier *verifier = from_PKCS7Verifier_safe(env, jverifier);
	pdf_signature_error ret = PDF_SIGNATURE_ERROR_UNKNOWN;

	if (!ctx || !widget) return PDF_SIGNATURE_ERROR_UNKNOWN;
	if (!verifier) jni_throw_arg(env, "verifier must not be null");

	fz_try(ctx)
		ret = pdf_check_widget_digest(ctx, &verifier->base, widget);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return ret;
}

JNIEXPORT jboolean JNICALL
FUN(PDFWidget_incrementalChangeAfterSigning)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	pdf_document *pdf = pdf_annot_page(ctx, widget)->doc;
	jboolean change = JNI_FALSE;

	if (!ctx || !widget || !pdf) return JNI_FALSE;

	fz_try(ctx)
		change = pdf_signature_incremental_change_since_signing(ctx, pdf, pdf_annot_obj(ctx, widget));
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return change;
}

JNIEXPORT jobject JNICALL
FUN(PDFWidget_getDistinguishedName)(JNIEnv *env, jobject self, jobject jverifier)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	java_pkcs7_verifier *verifier = from_PKCS7Verifier_safe(env, jverifier);
	pdf_document *pdf = pdf_annot_page(ctx, widget)->doc;
	jobject jcn, jo, jou, jemail, jc;
	pdf_pkcs7_distinguished_name *name;
	jobject jname;

	if (!ctx || !widget || !pdf) return NULL;
	if (!verifier) jni_throw_arg(env, "verifier must not be null");

	jname = (*env)->NewObject(env, cls_PKCS7DistinguishedName, mid_PKCS7DistinguishedName_init);
	if ((*env)->ExceptionCheck(env)) return NULL;
	if (!jname) jni_throw_run(env, "cannot create distinguished name object");

	fz_try(ctx)
	{
		name = pdf_signature_get_widget_signatory(ctx, &verifier->base, widget);

		jcn = (*env)->NewStringUTF(env, name->cn);
		if (!jcn)
			jni_throw_run(env, "cannot create common name string");
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
		jo = (*env)->NewStringUTF(env, name->o);
		if (!jo)
			jni_throw_run(env, "cannot create organization string");
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
		jou = (*env)->NewStringUTF(env, name->ou);
		if (!jou)
			jni_throw_run(env, "cannot create organizational unit string");
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
		jemail = (*env)->NewStringUTF(env, name->email);
		if (!jemail)
			jni_throw_run(env, "cannot create email string");
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
		jc = (*env)->NewStringUTF(env, name->c);
		if (!jc)
			jni_throw_run(env, "cannot create country string");
		if ((*env)->ExceptionCheck(env))
			fz_throw_java(ctx, env);
	}
	fz_always(ctx)
		pdf_signature_drop_distinguished_name(ctx, name);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	(*env)->SetObjectField(env, jname, fid_PKCS7DistinguishedName_cn, jcn);
	(*env)->SetObjectField(env, jname, fid_PKCS7DistinguishedName_o, jo);
	(*env)->SetObjectField(env, jname, fid_PKCS7DistinguishedName_ou, jou);
	(*env)->SetObjectField(env, jname, fid_PKCS7DistinguishedName_email, jemail);
	(*env)->SetObjectField(env, jname, fid_PKCS7DistinguishedName_c, jc);

	return jname;
}

JNIEXPORT jboolean JNICALL
FUN(PDFWidget_signNative)(JNIEnv *env, jobject self, jobject jsigner, jint flags, jobject jimage, jstring jreason, jstring jlocation)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	pdf_document *pdf = pdf_annot_page(ctx, widget)->doc;
	pdf_pkcs7_signer *signer = from_PKCS7Signer_safe(env, jsigner);
	fz_image *image = from_Image_safe(env, jimage);
	const char *reason = NULL;
	const char *location = NULL;

	if (!ctx || !widget || !pdf) return JNI_FALSE;
	if (!signer) jni_throw_arg(env, "signer must not be null");

	if (jreason)
		reason = (*env)->GetStringUTFChars(env, jreason, NULL);
	if (jlocation)
		location = (*env)->GetStringUTFChars(env, jlocation, NULL);

	fz_try(ctx)
		pdf_sign_signature(ctx, widget, signer, flags, image, reason, location);
	fz_always(ctx)
	{
		if (jreason)
			(*env)->ReleaseStringUTFChars(env, jreason, reason);
		if (jlocation)
			(*env)->ReleaseStringUTFChars(env, jlocation, location);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return JNI_TRUE;
}

JNIEXPORT jobject JNICALL
FUN(PDFWidget_previewSignatureNative)(JNIEnv *env, jclass cls, jint width, jint height, jint lang, jobject jsigner, jint flags, jobject jimage, jstring jreason, jstring jlocation)
{
	fz_context *ctx = get_context(env);
	pdf_pkcs7_signer *signer = from_PKCS7Signer_safe(env, jsigner);
	fz_image *image = from_Image_safe(env, jimage);
	const char *reason = NULL;
	const char *location = NULL;
	fz_pixmap *pixmap = NULL;

	if (!ctx) return JNI_FALSE;
	if (!signer) jni_throw_arg(env, "signer must not be null");

	if (jreason)
		reason = (*env)->GetStringUTFChars(env, jreason, NULL);
	if (jlocation)
		location = (*env)->GetStringUTFChars(env, jlocation, NULL);

	fz_var(pixmap);

	fz_try(ctx)
		pixmap = pdf_preview_signature_as_pixmap(ctx,
				width, height, lang,
				signer, flags, image,
				reason, location);
	fz_always(ctx)
	{
		if (jreason)
			(*env)->ReleaseStringUTFChars(env, jreason, reason);
		if (jlocation)
			(*env)->ReleaseStringUTFChars(env, jlocation, location);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Pixmap_safe_own(ctx, env, pixmap);
}

JNIEXPORT jobject JNICALL
FUN(PDFWidget_layoutTextWidget)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	fz_layout_block *layout = NULL;
	fz_layout_line *line = NULL;
	fz_layout_char *chr = NULL;
	jobject jlayout, jlines, jmatrix, jinvmatrix;
	fz_rect bounds;
	fz_matrix mat;
	const char *s;
	int nlines = 0;
	int i;

	if (!ctx || !widget) return NULL;

	jlayout = (*env)->NewObject(env, cls_TextWidgetLayout, mid_TextWidgetLayout_init, self);
	if ((*env)->ExceptionCheck(env)) return NULL;
	if (!jlayout) jni_throw_run(env, "cannot create text widget layout object");

	fz_try(ctx)
	{
		bounds = pdf_bound_widget(ctx, widget);
		layout = pdf_layout_text_widget(ctx, widget);
		mat = fz_concat(layout->inv_matrix, fz_translate(-bounds.x0, -bounds.y0));
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	jmatrix = to_Matrix_safe(ctx, env, layout->matrix);
	if ((*env)->ExceptionCheck(env))
	{
		fz_drop_layout(ctx, layout);
		return NULL;
	}
	if (!jmatrix)
	{
		fz_drop_layout(ctx, layout);
		jni_throw_run(env, "cannot create text widget layout matrix object");
	}
	(*env)->SetObjectField(env, jlayout, fid_TextWidgetLayout_matrix, jmatrix);

	jinvmatrix = to_Matrix_safe(ctx, env, layout->inv_matrix);
	if ((*env)->ExceptionCheck(env))
	{
		fz_drop_layout(ctx, layout);
		return NULL;
	}
	if (!jinvmatrix)
	{
		fz_drop_layout(ctx, layout);
		jni_throw_run(env, "cannot create text widget layout inverted matrix object");
	}
	(*env)->SetObjectField(env, jlayout, fid_TextWidgetLayout_invMatrix, jinvmatrix);

	for (line = layout->head; line; line = line->next)
		nlines++;

	jlines = (*env)->NewObjectArray(env, nlines, cls_TextWidgetLineLayout, NULL);
	if ((*env)->ExceptionCheck(env))
	{
		fz_drop_layout(ctx, layout);
		return NULL;
	}
	if (!jlines)
	{
		fz_drop_layout(ctx, layout);
		jni_throw_run(env, "cannot create text widget line layout object");
	}
	(*env)->SetObjectField(env, jlayout, fid_TextWidgetLayout_lines, jlines);

	s = layout->head->p;

	i = 0;
	for (line = layout->head; line; line = line->next)
	{
		jobject jlinelayout, jchars, jlrect;
		float y = line->y - line->font_size * 0.2f;
		float b = line->y + line->font_size;
		fz_rect lrect = fz_make_rect(line->x, y, line->x, b);
		lrect = fz_transform_rect(lrect, mat);
		int nchars = 0;
		int k;

		jlinelayout = (*env)->NewObject(env, cls_TextWidgetLineLayout, mid_TextWidgetLineLayout_init, self);
		if ((*env)->ExceptionCheck(env))
		{
			fz_drop_layout(ctx, layout);
			return NULL;
		}
		if (!jlinelayout)
		{
			fz_drop_layout(ctx, layout);
			jni_throw_run(env, "cannot create text widget line layout object");
		}

		(*env)->SetObjectArrayElement(env, jlines, i, jlinelayout);
		if ((*env)->ExceptionCheck(env))
		{
			fz_drop_layout(ctx, layout);
			return NULL;
		}
		i++;

		(*env)->SetFloatField(env, jlinelayout, fid_TextWidgetLineLayout_x, line->x);
		(*env)->SetFloatField(env, jlinelayout, fid_TextWidgetLineLayout_y, line->y);
		(*env)->SetFloatField(env, jlinelayout, fid_TextWidgetLineLayout_fontSize, line->font_size);
		(*env)->SetIntField(env, jlinelayout, fid_TextWidgetLineLayout_index, fz_runeidx(s, line->p));

		for (chr = line->text; chr; chr = chr->next)
			nchars++;

		jchars = (*env)->NewObjectArray(env, nchars, cls_TextWidgetCharLayout, NULL);
		if (!jchars || (*env)->ExceptionCheck(env))
		{
			fz_drop_layout(ctx, layout);
			return NULL;
		}
		(*env)->SetObjectField(env, jlinelayout, fid_TextWidgetLineLayout_chars, jchars);

		k = 0;
		for (chr = line->text; chr; chr = chr->next)
		{
			jobject jcharlayout, jcrect;
			fz_rect crect = fz_make_rect(chr->x, y, chr->x + chr->advance, b);
			crect = fz_transform_rect(crect, mat);
			lrect = fz_union_rect(lrect, crect);

			jcharlayout = (*env)->NewObject(env, cls_TextWidgetCharLayout, mid_TextWidgetCharLayout_init, self);
			if ((*env)->ExceptionCheck(env))
			{
				fz_drop_layout(ctx, layout);
				return NULL;
			}
			if (!jcharlayout)
			{
				fz_drop_layout(ctx, layout);
				jni_throw_run(env, "cannot create text widget character layout object");
			}

			(*env)->SetObjectArrayElement(env, jchars, k, jcharlayout);
			if ((*env)->ExceptionCheck(env))
			{
				fz_drop_layout(ctx, layout);
				return NULL;
			}
			k++;

			jcrect = to_Rect_safe(ctx, env, crect);
			(*env)->SetObjectField(env, jcharlayout, fid_TextWidgetCharLayout_rect, jcrect);
			(*env)->SetFloatField(env, jcharlayout, fid_TextWidgetCharLayout_x, chr->x);
			(*env)->SetFloatField(env, jcharlayout, fid_TextWidgetCharLayout_advance, chr->advance);
			(*env)->SetIntField(env, jcharlayout, fid_TextWidgetCharLayout_index, fz_runeidx(s, chr->p));

			(*env)->DeleteLocalRef(env, jcrect);
			(*env)->DeleteLocalRef(env, jcharlayout);
		}

		jlrect = to_Rect_safe(ctx, env, lrect);
		(*env)->SetObjectField(env, jlinelayout, fid_TextWidgetLineLayout_rect, jlrect);

		(*env)->DeleteLocalRef(env, jlrect);
		(*env)->DeleteLocalRef(env, jchars);
		(*env)->DeleteLocalRef(env, jlinelayout);
	}

	fz_drop_layout(ctx, layout);

	return jlayout;
}

JNIEXPORT jstring JNICALL
FUN(PDFWidget_getLabel)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_annot *widget = from_PDFWidget_safe(env, self);
	const char *text = NULL;

	if (!ctx || !widget) return NULL;

	fz_try(ctx)
		text = pdf_annot_field_label(ctx, widget);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return (*env)->NewStringUTF(env, text);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Pixmap interface */

JNIEXPORT void JNICALL
FUN(Pixmap_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap_safe(env, self);
	if (!ctx || !pixmap) return;
	(*env)->SetLongField(env, self, fid_Pixmap_pointer, 0);
	fz_drop_pixmap(ctx, pixmap);
}

JNIEXPORT jlong JNICALL
FUN(Pixmap_newNative)(JNIEnv *env, jobject self, jobject jcs, jint x, jint y, jint w, jint h, jboolean alpha)
{
	fz_context *ctx = get_context(env);
	fz_colorspace *cs = from_ColorSpace(env, jcs);
	fz_pixmap *pixmap = NULL;

	if (!ctx || !cs) return 0;

	fz_try(ctx)
	{
		pixmap = fz_new_pixmap(ctx, cs, w, h, NULL, alpha);
		pixmap->x = x;
		pixmap->y = y;
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(pixmap);
}

JNIEXPORT void JNICALL
FUN(Pixmap_clear)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);

	if (!ctx || !pixmap) return;

	fz_try(ctx)
		fz_clear_pixmap(ctx, pixmap);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Pixmap_clearWithValue)(JNIEnv *env, jobject self, jint value)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);

	if (!ctx || !pixmap) return;

	fz_try(ctx)
		fz_clear_pixmap_with_value(ctx, pixmap, value);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Pixmap_saveAsPNG)(JNIEnv *env, jobject self, jstring jfilename)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);
	const char *filename = "null";

	if (!ctx || !pixmap) return;
	if (!jfilename) jni_throw_arg_void(env, "filename must not be null");

	filename = (*env)->GetStringUTFChars(env, jfilename, NULL);
	if (!filename) return;

	fz_try(ctx)
		fz_save_pixmap_as_png(ctx, pixmap, filename);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jfilename, filename);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jint JNICALL
FUN(Pixmap_getX)(JNIEnv *env, jobject self)
{
	fz_pixmap *pixmap = from_Pixmap(env, self);
	return pixmap ? pixmap->x : 0;
}

JNIEXPORT jint JNICALL
FUN(Pixmap_getY)(JNIEnv *env, jobject self)
{
	fz_pixmap *pixmap = from_Pixmap(env, self);
	return pixmap ? pixmap->y : 0;
}

JNIEXPORT jint JNICALL
FUN(Pixmap_getWidth)(JNIEnv *env, jobject self)
{
	fz_pixmap *pixmap = from_Pixmap(env, self);
	return pixmap ? pixmap->w : 0;
}

JNIEXPORT jint JNICALL
FUN(Pixmap_getHeight)(JNIEnv *env, jobject self)
{
	fz_pixmap *pixmap = from_Pixmap(env, self);
	return pixmap ? pixmap->h : 0;
}

JNIEXPORT jint JNICALL
FUN(Pixmap_getNumberOfComponents)(JNIEnv *env, jobject self)
{
	fz_pixmap *pixmap = from_Pixmap(env, self);
	return pixmap ? pixmap->n : 0;
}

JNIEXPORT jboolean JNICALL
FUN(Pixmap_getAlpha)(JNIEnv *env, jobject self)
{
	fz_pixmap *pixmap = from_Pixmap(env, self);
	return pixmap && pixmap->alpha ? JNI_TRUE : JNI_FALSE;
}

JNIEXPORT jint JNICALL
FUN(Pixmap_getStride)(JNIEnv *env, jobject self)
{
	fz_pixmap *pixmap = from_Pixmap(env, self);
	return pixmap ? pixmap->stride : 0;
}

JNIEXPORT jobject JNICALL
FUN(Pixmap_getColorSpace)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);
	fz_colorspace *cs;

	if (!ctx | !pixmap) return NULL;

	fz_try(ctx)
		cs = fz_pixmap_colorspace(ctx, pixmap);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_ColorSpace_safe(ctx, env, cs);
}

JNIEXPORT jbyteArray JNICALL
FUN(Pixmap_getSamples)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);
	int size = pixmap->h * pixmap->stride;
	jbyteArray arr;

	if (!ctx | !pixmap) return NULL;

	arr = (*env)->NewByteArray(env, size);
	if (!arr || (*env)->ExceptionCheck(env)) jni_throw_run(env, "cannot create byte array");

	(*env)->SetByteArrayRegion(env, arr, 0, size, (const jbyte *)pixmap->samples);
	if ((*env)->ExceptionCheck(env)) return NULL;

	return arr;
}

JNIEXPORT jbyte JNICALL
FUN(Pixmap_getSample)(JNIEnv *env, jobject self, jint x, jint y, jint k)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);

	if (!ctx | !pixmap) return 0;

	if (x < 0 || x >= pixmap->w) jni_throw_oob(env, "x out of range");
	if (y < 0 || y >= pixmap->h) jni_throw_oob(env, "y out of range");
	if (k < 0 || k >= pixmap->n) jni_throw_oob(env, "k out of range");

	return pixmap->samples[(x + y * pixmap->w) * pixmap->n + k];
}

JNIEXPORT jintArray JNICALL
FUN(Pixmap_getPixels)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);
	int size = pixmap->w * pixmap->h;
	jintArray arr;

	if (!ctx | !pixmap) return NULL;

	if (pixmap->n != 4 || !pixmap->alpha)
		jni_throw_run(env, "invalid colorspace for getPixels (must be RGB/BGR with alpha)");
	if (size * 4 != pixmap->h * pixmap->stride)
		jni_throw_run(env, "invalid stride for getPixels");

	arr = (*env)->NewIntArray(env, size);
	if (!arr || (*env)->ExceptionCheck(env)) return NULL;

	(*env)->SetIntArrayRegion(env, arr, 0, size, (const jint *)pixmap->samples);
	if ((*env)->ExceptionCheck(env)) return NULL;

	return arr;
}

JNIEXPORT jint JNICALL
FUN(Pixmap_getXResolution)(JNIEnv *env, jobject self)
{
	fz_pixmap *pixmap = from_Pixmap(env, self);
	return pixmap ? pixmap->xres : 0;
}

JNIEXPORT jint JNICALL
FUN(Pixmap_getYResolution)(JNIEnv *env, jobject self)
{
	fz_pixmap *pixmap = from_Pixmap(env, self);
	return pixmap ? pixmap->yres : 0;
}

JNIEXPORT void JNICALL
FUN(Pixmap_invert)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);

	if (!ctx || !pixmap) return;

	fz_try(ctx)
		fz_invert_pixmap(ctx, pixmap);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Pixmap_invertLuminance)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);

	if (!ctx || !pixmap) return;

	fz_try(ctx)
		fz_invert_pixmap_luminance(ctx, pixmap);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Pixmap_gamma)(JNIEnv *env, jobject self, jfloat gamma)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);

	if (!ctx || !pixmap) return;

	fz_try(ctx)
		fz_gamma_pixmap(ctx, pixmap, gamma);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Pixmap_tint)(JNIEnv *env, jobject self, jint black, jint white)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);

	if (!ctx || !pixmap) return;

	fz_try(ctx)
		fz_tint_pixmap(ctx, pixmap, black, white);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Pixmap_setResolution)(JNIEnv *env, jobject self, jint xres, jint yres)
{
	fz_context *ctx = get_context(env);
	fz_pixmap *pixmap = from_Pixmap(env, self);

	if (!ctx || !pixmap) return;

	fz_try(ctx)
		fz_set_pixmap_resolution(ctx, pixmap, xres, yres);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}







mupdf-1.21.1-source/platform/java/jni/pkcs7signer.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* PKCS7Signer interface */

typedef struct
{
	pdf_pkcs7_signer base; // Mupdf callbacks
	int refs;
	jobject java_signer;
} java_pkcs7_signer;

static pdf_pkcs7_signer *signer_keep(fz_context *ctx, pdf_pkcs7_signer *signer_)
{
	java_pkcs7_signer *signer = (java_pkcs7_signer *)signer_;

	if (!signer) return NULL;

	return fz_keep_imp(ctx, signer, &signer->refs);
}

static void signer_drop(fz_context *ctx, pdf_pkcs7_signer *signer_)
{
	java_pkcs7_signer *signer = (java_pkcs7_signer *)signer_;

	if (!signer) return;

	if (fz_drop_imp(ctx, signer, &signer->refs))
	{
		jboolean detach = JNI_FALSE;
		JNIEnv *env = NULL;

		env = jni_attach_thread(&detach);
		if (env == NULL)
		{
			fz_warn(ctx, "cannot attach to JVM in signer_drop");
			fz_free(ctx, signer);
			jni_detach_thread(detach);
			return;
		}

		(*env)->DeleteGlobalRef(env, signer->java_signer);
		fz_free(ctx, signer);

		jni_detach_thread(detach);
	}
}

static char *string_field_to_utfchars(fz_context *ctx, JNIEnv *env, jobject obj, jfieldID fid)
{
	const char *str = NULL;
	char *val = NULL;
	jobject jstr;

	jstr = (*env)->GetObjectField(env, obj, fid);
	if (!jstr) return NULL;

	str = (*env)->GetStringUTFChars(env, jstr, NULL);
	if (!str)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot not get UTF string");

	fz_try(ctx)
		val = Memento_label(fz_strdup(ctx, str), "string field");
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jstr, str);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return val;
}

static pdf_pkcs7_distinguished_name *signer_distinguished_name(fz_context *ctx, pdf_pkcs7_signer *signer_)
{
	java_pkcs7_signer *signer = (java_pkcs7_signer *)signer_;
	pdf_pkcs7_distinguished_name *name = NULL;
	jboolean detach = JNI_FALSE;
	jobject desname = NULL;
	JNIEnv *env = NULL;

	if (signer == NULL) return NULL;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in pdf_pkcs7_distinguished_name");

	desname = (*env)->CallObjectMethod(env, signer->java_signer, mid_PKCS7Signer_name);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java_and_detach_thread(ctx, env, detach);
	if (desname == NULL)
		fz_throw_and_detach_thread(ctx, detach, FZ_ERROR_GENERIC, "cannot retrieve distinguished name");

	fz_var(name);
	fz_try(ctx)
	{
		name = Memento_label(fz_calloc(ctx, 1, sizeof(*name)), "distinguished name");
		name->cn = string_field_to_utfchars(ctx, env, desname, fid_PKCS7DistinguishedName_cn);
		name->o = string_field_to_utfchars(ctx, env, desname, fid_PKCS7DistinguishedName_o);
		name->ou = string_field_to_utfchars(ctx, env, desname, fid_PKCS7DistinguishedName_ou);
		name->email = string_field_to_utfchars(ctx, env, desname, fid_PKCS7DistinguishedName_email);
		name->c = string_field_to_utfchars(ctx, env, desname, fid_PKCS7DistinguishedName_c);
	}
	fz_catch(ctx)
	{
		if (name) fz_free(ctx, name->c);
		if (name) fz_free(ctx, name->email);
		if (name) fz_free(ctx, name->ou);
		if (name) fz_free(ctx, name->o);
		if (name) fz_free(ctx, name->cn);
		fz_free(ctx, name);
		fz_rethrow_and_detach_thread(ctx, detach);
	}

	jni_detach_thread(detach);

	return name;
}

static size_t signer_max_digest_size(fz_context *ctx, pdf_pkcs7_signer *signer_)
{
	java_pkcs7_signer *signer = (java_pkcs7_signer *)signer_;
	jboolean detach = JNI_FALSE;
	size_t max_digest = 0;
	int len;

	JNIEnv *env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in signer_max_digest_size");

	/* get the size in bytes we should allow for the digest buffer */
	len = (*env)->CallIntMethod(env, signer->java_signer, mid_PKCS7Signer_maxDigest);
	if (len < 0)
		len = 0;
	max_digest = (size_t)len;
	if ((*env)->ExceptionCheck(env))
		fz_throw_java_and_detach_thread(ctx, env, detach);

	jni_detach_thread(detach);

	return max_digest;
}

static int signer_create_digest(fz_context *ctx, pdf_pkcs7_signer *signer_, fz_stream *stm, unsigned char *digest, size_t digest_len)
{
	java_pkcs7_signer *signer = (java_pkcs7_signer *)signer_;
	jobject jsigner = signer->java_signer;
	jboolean detach = JNI_FALSE;
	jobject jdigest;
	jobject jstm;
	int result = 1;

	JNIEnv *env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in signer_create_digest");

	jstm = to_FitzInputStream(ctx, env, stm);

	jdigest = (*env)->CallObjectMethod(env, jsigner, mid_PKCS7Signer_sign, jstm);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java_and_detach_thread(ctx, env, detach);
	if (!jdigest)
		fz_throw(ctx, FZ_ERROR_GENERIC, "did not receive digest from signer");

	if (digest != NULL)
	{
		jbyte *src = NULL;
		int srclen = 0;

		src = (*env)->GetByteArrayElements(env, jdigest, 0);
		if (src == NULL)
			fz_throw_and_detach_thread(ctx, detach, FZ_ERROR_GENERIC, "cannot get digest");

		srclen = (*env)->GetArrayLength(env, jdigest);

		if ((size_t)srclen > digest_len)
		{
			(*env)->ReleaseByteArrayElements(env, jdigest, src, JNI_ABORT);
			fz_throw_and_detach_thread(ctx, detach, FZ_ERROR_GENERIC, "digest destination shorter than digest");
		}

		memcpy(digest, src, srclen);
		result = srclen;

		(*env)->ReleaseByteArrayElements(env, jdigest, src, JNI_ABORT);
	}

	jni_detach_thread(detach);

	return result;
}

static pdf_pkcs7_signer *pdf_pkcs7_java_signer_create(JNIEnv *env, fz_context *ctx, jobject java_signer)
{
	java_pkcs7_signer *signer = Memento_label(fz_calloc(ctx, 1, sizeof(*signer)), "java_pkcs7_signer");

	if (signer == NULL) return NULL;

	signer->base.keep = signer_keep;
	signer->base.drop = signer_drop;
	signer->base.get_signing_name = signer_distinguished_name;
	signer->base.max_digest_size = signer_max_digest_size;
	signer->base.create_digest = signer_create_digest;
	signer->refs = 1;

	signer->java_signer = (*env)->NewGlobalRef(env, java_signer);
	if (signer->java_signer == NULL)
	{
		fz_free(ctx, signer);
		return NULL;
	}

	return &signer->base;
}

JNIEXPORT jlong JNICALL
FUN(PKCS7Signer_newNative)(JNIEnv *env, jclass cls, jobject jsigner)
{
	fz_context *ctx = get_context(env);
	pdf_pkcs7_signer *signer = NULL;

	if (!ctx) return 0;
	if (!jsigner) jni_throw_arg(env, "signer must not be null");

	jsigner = (*env)->NewGlobalRef(env, jsigner);
	if (!jsigner) jni_throw_arg(env, "unable to get reference to signer");

	fz_try(ctx)
		signer = pdf_pkcs7_java_signer_create(env, ctx, jsigner);
	fz_catch(ctx)
	{
		(*env)->DeleteGlobalRef(env, jsigner);
		jni_rethrow(env, ctx);
	}

	return jlong_cast(signer);
}


JNIEXPORT void JNICALL
FUN(PKCS7Signer_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	pdf_pkcs7_signer *signer = from_PKCS7Signer_safe(env, self);
	if (!ctx || !signer) return;
	(*env)->SetLongField(env, self, fid_PKCS7Signer_pointer, 0);
	pdf_drop_signer(ctx, signer);
}







mupdf-1.21.1-source/platform/java/jni/pkcs7verifier.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* PKCS7Verifier interface */

static void java_pkcs7_drop_verifier(fz_context *ctx, pdf_pkcs7_verifier *verifier_)
{
	java_pkcs7_verifier *verifier = (java_pkcs7_verifier *) verifier_;
	jboolean detach = JNI_FALSE;
	JNIEnv *env = NULL;

	env = jni_attach_thread(&detach);
	if (!env)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in java_pkcs7_check_digest");

	(*env)->DeleteGlobalRef(env, verifier->jverifier);
	fz_free(ctx, verifier);

	jni_detach_thread(detach);
}

static pdf_signature_error java_pkcs7_check_certificate(fz_context *ctx, pdf_pkcs7_verifier *verifier, unsigned char *signature, size_t len)
{
	java_pkcs7_verifier *pkcs7_verifier = (java_pkcs7_verifier *) verifier;
	jobject jverifier = pkcs7_verifier->jverifier;
	jint result = PDF_SIGNATURE_ERROR_UNKNOWN;
	jboolean detach = JNI_FALSE;
	JNIEnv *env = NULL;
	jobject jsignature = NULL;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in java_pkcs7_check_digest");

	fz_try(ctx)
		jsignature = to_byteArray(ctx, env, signature, (int)len);
	fz_catch(ctx)
		fz_rethrow_and_detach_thread(ctx, detach);

	result = (*env)->CallIntMethod(env, jverifier, mid_PKCS7Verifier_checkCertificate, jsignature);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java_and_detach_thread(ctx, env, detach);

	jni_detach_thread(detach);

	return result;
}

static pdf_signature_error java_pkcs7_check_digest(fz_context *ctx, pdf_pkcs7_verifier *verifier, fz_stream *stm, unsigned char *signature, size_t len)
{
	java_pkcs7_verifier *pkcs7_verifier = (java_pkcs7_verifier *) verifier;
	jobject jverifier = pkcs7_verifier->jverifier;
	jint result = PDF_SIGNATURE_ERROR_UNKNOWN;
	jboolean detach = JNI_FALSE;
	jobject jsignature = NULL;
	jobject jstm = NULL;
	JNIEnv *env = NULL;

	env = jni_attach_thread(&detach);
	if (env == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot attach to JVM in java_pkcs7_check_digest");

	fz_try(ctx)
	{
		jsignature = to_byteArray(ctx, env, signature, (int)len);
		jstm = to_FitzInputStream(ctx, env, stm);
	}
	fz_catch(ctx)
		fz_rethrow_and_detach_thread(ctx, detach);

	result = (*env)->CallIntMethod(env, jverifier, mid_PKCS7Verifier_checkDigest, jstm, jsignature);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java_and_detach_thread(ctx, env, detach);

	jni_detach_thread(detach);

	return result;
}

static pdf_pkcs7_verifier *java_pkcs7_new_verifier(fz_context *ctx, jobject jverifier)
{
	java_pkcs7_verifier *verifier = fz_malloc_struct(ctx, java_pkcs7_verifier);
	verifier->base.drop = java_pkcs7_drop_verifier;
	verifier->base.check_digest = java_pkcs7_check_digest;
	verifier->base.check_certificate = java_pkcs7_check_certificate;
	verifier->jverifier = jverifier;
	return &verifier->base;
}

JNIEXPORT jlong JNICALL
FUN(PKCS7Verifier_newNative)(JNIEnv *env, jobject self, jobject jverifier)
{
	fz_context *ctx = get_context(env);
	pdf_pkcs7_verifier *verifier = NULL;

	if (!ctx) return 0;
	if (!jverifier) jni_throw_arg(env, "verifier must not be null");

	jverifier = (*env)->NewGlobalRef(env, jverifier);
	if (!jverifier) jni_throw_arg(env, "unable to get reference to verifier");

	fz_try(ctx)
		verifier = java_pkcs7_new_verifier(ctx, jverifier);
	fz_catch(ctx)
	{
		(*env)->DeleteGlobalRef(env, jverifier);
		jni_rethrow(env, ctx);
	}

	return jlong_cast(verifier);
}

JNIEXPORT void JNICALL
FUN(PKCS7Verifier_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	java_pkcs7_verifier *verifier = from_PKCS7Verifier_safe(env, self);
	if (!ctx || !verifier) return;
	(*env)->SetLongField(env, self, fid_PKCS7Verifier_pointer, 0);
	pdf_drop_verifier(ctx, &verifier->base);
}







mupdf-1.21.1-source/platform/java/jni/rect.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Rect interface */

JNIEXPORT void JNICALL
FUN(Rect_adjustForStroke)(JNIEnv *env, jobject self, jobject jstroke, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_rect rect = from_Rect(env, self);
	fz_stroke_state *stroke = from_StrokeState(env, jstroke);
	fz_matrix ctm = from_Matrix(env, jctm);

	if (!ctx) return;
	if (!stroke) jni_throw_arg_void(env, "stroke must not be null");

	fz_try(ctx)
		rect = fz_adjust_rect_for_stroke(ctx, rect, stroke, ctm);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);

	(*env)->SetFloatField(env, self, fid_Rect_x0, rect.x0);
	(*env)->SetFloatField(env, self, fid_Rect_x1, rect.x1);
	(*env)->SetFloatField(env, self, fid_Rect_y0, rect.y0);
	(*env)->SetFloatField(env, self, fid_Rect_y1, rect.y1);
}







mupdf-1.21.1-source/platform/java/jni/shade.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Shade interface */

JNIEXPORT void JNICALL
FUN(Shade_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_shade *shd = from_Shade_safe(env, self);
	if (!ctx || !shd) return;
	(*env)->SetLongField(env, self, fid_Shade_pointer, 0);
	fz_drop_shade(ctx, shd);
}







mupdf-1.21.1-source/platform/java/jni/story.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Story interface */

JNIEXPORT void JNICALL
FUN(Story_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_story *story = from_Story_safe(env, self);
	if (!ctx || !story) return;
	(*env)->SetLongField(env, self, fid_Story_pointer, 0);
	fz_drop_story(ctx, story);
}

JNIEXPORT jlong JNICALL
FUN(Story_newStory)(JNIEnv *env, jclass cls, jbyteArray content, jbyteArray css, float em)
{
	fz_context *ctx = get_context(env);
	int content_len, css_len;
	jbyte *content_bytes = NULL;
	jbyte *css_bytes = NULL;
	fz_story *story = NULL;
	fz_buffer *content_buf = NULL;
	fz_buffer *css_buf = NULL;

	if (!ctx) return 0;

	if (content)
	{
		content_len = (*env)->GetArrayLength(env, content);
		content_bytes = (*env)->GetByteArrayElements(env, content, NULL);
	}
	else
	{
		content_len = 0;
		content_bytes = NULL;
	}
	if (css)
	{
		css_len = (*env)->GetArrayLength(env, css);
		css_bytes = (*env)->GetByteArrayElements(env, css, NULL);
	}
	else
	{
		css_len = 0;
		css_bytes = NULL;
	}

	fz_var(content_buf);
	fz_var(css_buf);
	fz_var(story);

	fz_try(ctx)
	{
		content_buf = fz_new_buffer_from_copied_data(ctx, (const unsigned char *)content_bytes, content_len);
		css_buf = fz_new_buffer_from_copied_data(ctx, (const unsigned char *)css_bytes, css_len);
		fz_terminate_buffer(ctx, css_buf);

		/* TODO: Expose archive here. */
		story = fz_new_story(ctx, content_buf, (const char *)css_buf->data, em, NULL);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, content_buf);
	}
	fz_catch(ctx)
	{
		jni_rethrow(env, ctx);
	}

	return jlong_cast(story);
}

JNIEXPORT jboolean JNICALL
FUN(Story_place)(JNIEnv *env, jobject self, jobject jrect, jobject jfilled)
{
	fz_context *ctx = get_context(env);
	fz_story *story = from_Story_safe(env, self);
	fz_rect rect = from_Rect(env, jrect);
	fz_rect filled = fz_empty_rect;
	int more;

	fz_try(ctx)
	{
		more = fz_place_story(ctx, story, rect, &filled);

		(*env)->SetFloatField(env, jfilled, fid_Rect_x0, filled.x0);
		(*env)->SetFloatField(env, jfilled, fid_Rect_x1, filled.x1);
		(*env)->SetFloatField(env, jfilled, fid_Rect_y0, filled.y0);
		(*env)->SetFloatField(env, jfilled, fid_Rect_y1, filled.y1);
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return !!more;
}

JNIEXPORT void JNICALL
FUN(Story_draw)(JNIEnv *env, jobject self, jobject jdev, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_story *story = from_Story_safe(env, self);
	fz_device *dev = from_Device(env, jdev);
	fz_matrix ctm = from_Matrix(env, jctm);
	NativeDeviceInfo *info;
	int err;

	if (!ctx || !story) return;
	if (!dev) jni_throw_arg_void(env, "device must not be null");

	info = lockNativeDevice(env, jdev, &err);
	if (err)
		return;
	fz_try(ctx)
		fz_draw_story(ctx, story, dev, ctm);
	fz_always(ctx)
		unlockNativeDevice(env, info);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT jobject JNICALL
FUN(Story_document)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_story *story = from_Story_safe(env, self);

	return to_DOM_safe(ctx, env, fz_story_document(ctx, story));
}







mupdf-1.21.1-source/platform/java/jni/strokestate.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
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/* StrokeState interface */

JNIEXPORT void JNICALL
FUN(StrokeState_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_stroke_state *stroke = from_StrokeState_safe(env, self);
	if (!ctx || !stroke) return;
	(*env)->SetLongField(env, self, fid_StrokeState_pointer, 0);
	fz_drop_stroke_state(ctx, stroke);
}

JNIEXPORT jlong JNICALL
FUN(StrokeState_newStrokeState)(JNIEnv *env, jobject self, jint startCap, jint dashCap, jint endCap, jint lineJoin, jfloat lineWidth, jfloat miterLimit, jfloat dashPhase, jfloatArray dash)
{
	fz_context *ctx = get_context(env);
	fz_stroke_state *stroke = NULL;
	jsize len = 0;

	if (!ctx) return 0;
	if (!dash) jni_throw_arg(env, "dash must not be null");

	len = (*env)->GetArrayLength(env, dash);

	fz_try(ctx)
	{
		stroke = fz_new_stroke_state_with_dash_len(ctx, len);
		stroke->start_cap = startCap;
		stroke->dash_cap = dashCap;
		stroke->end_cap = endCap;
		stroke->linejoin = lineJoin;
		stroke->linewidth = lineWidth;
		stroke->miterlimit = miterLimit;
		stroke->dash_phase = dashPhase;
		stroke->dash_len = len;
	}
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	(*env)->GetFloatArrayRegion(env, dash, 0, len, &stroke->dash_list[0]);
	if ((*env)->ExceptionCheck(env)) return 0;

	return jlong_cast(stroke);
}

JNIEXPORT jint JNICALL
FUN(StrokeState_getStartCap)(JNIEnv *env, jobject self)
{
	fz_stroke_state *stroke = from_StrokeState(env, self);
	return stroke ? stroke->start_cap : 0;
}

JNIEXPORT jint JNICALL
FUN(StrokeState_getDashCap)(JNIEnv *env, jobject self)
{
	fz_stroke_state *stroke = from_StrokeState(env, self);
	return stroke ? stroke->dash_cap : 0;
}

JNIEXPORT jint JNICALL
FUN(StrokeState_getEndCap)(JNIEnv *env, jobject self)
{
	fz_stroke_state *stroke = from_StrokeState(env, self);
	return stroke ? stroke->end_cap : 0;
}

JNIEXPORT jint JNICALL
FUN(StrokeState_getLineJoin)(JNIEnv *env, jobject self)
{
	fz_stroke_state *stroke = from_StrokeState(env, self);
	return stroke ? stroke->linejoin : 0;
}

JNIEXPORT float JNICALL
FUN(StrokeState_getLineWidth)(JNIEnv *env, jobject self)
{
	fz_stroke_state *stroke = from_StrokeState(env, self);
	return stroke ? stroke->linewidth : 0;
}

JNIEXPORT float JNICALL
FUN(StrokeState_getMiterLimit)(JNIEnv *env, jobject self)
{
	fz_stroke_state *stroke = from_StrokeState(env, self);
	return stroke ? stroke->miterlimit : 0;
}

JNIEXPORT float JNICALL
FUN(StrokeState_getDashPhase)(JNIEnv *env, jobject self)
{
	fz_stroke_state *stroke = from_StrokeState(env, self);
	return stroke ? stroke->dash_phase : 0;
}

JNIEXPORT jfloatArray JNICALL
FUN(StrokeState_getDashes)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_stroke_state *stroke = from_StrokeState(env, self);
	jfloatArray arr;

	if (!ctx || !stroke) return NULL;

	if (stroke->dash_len == 0)
		return NULL; /* there are no dashes, so return NULL instead of empty array */

	arr = (*env)->NewFloatArray(env, stroke->dash_len);
	if (!arr || (*env)->ExceptionCheck(env)) return NULL;

	(*env)->SetFloatArrayRegion(env, arr, 0, stroke->dash_len, &stroke->dash_list[0]);
	if ((*env)->ExceptionCheck(env)) return NULL;

	return arr;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* StructuredText interface */

JNIEXPORT void JNICALL
FUN(StructuredText_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_stext_page *text = from_StructuredText_safe(env, self);
	if (!ctx || !text) return;
	(*env)->SetLongField(env, self, fid_StructuredText_pointer, 0);
	fz_drop_stext_page(ctx, text);
}

JNIEXPORT jobject JNICALL
FUN(StructuredText_search)(JNIEnv *env, jobject self, jstring jneedle)
{
	fz_context *ctx = get_context(env);
	fz_stext_page *text = from_StructuredText(env, self);
	fz_quad hits[500];
	int marks[500];
	const char *needle = NULL;
	int n = 0;

	if (!ctx || !text) return NULL;
	if (!jneedle) jni_throw_arg(env, "needle must not be null");

	needle = (*env)->GetStringUTFChars(env, jneedle, NULL);
	if (!needle) return NULL;

	fz_try(ctx)
		n = fz_search_stext_page(ctx, text, needle, marks, hits, nelem(hits));
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jneedle, needle);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_SearchHits_safe(ctx, env, marks, hits, n);
}

JNIEXPORT jobject JNICALL
FUN(StructuredText_highlight)(JNIEnv *env, jobject self, jobject jpt1, jobject jpt2)
{
	fz_context *ctx = get_context(env);
	fz_stext_page *text = from_StructuredText(env, self);
	fz_point pt1 = from_Point(env, jpt1);
	fz_point pt2 = from_Point(env, jpt2);
	fz_quad hits[1000];
	int n = 0;

	if (!ctx || !text) return NULL;

	fz_try(ctx)
		n = fz_highlight_selection(ctx, text, pt1, pt2, hits, nelem(hits));
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_QuadArray_safe(ctx, env, hits, n);
}

JNIEXPORT jobject JNICALL
FUN(StructuredText_snapSelection)(JNIEnv *env, jobject self, jobject jpt1, jobject jpt2, jint mode)
{
	fz_context *ctx = get_context(env);
	fz_stext_page *text = from_StructuredText(env, self);
	fz_point pt1 = from_Point(env, jpt1);
	fz_point pt2 = from_Point(env, jpt2);
	fz_quad quad;

	if (!ctx || !text) return NULL;

	fz_try(ctx)
		quad = fz_snap_selection(ctx, text, &pt1, &pt2, mode);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	(*env)->SetFloatField(env, jpt1, fid_Point_x, pt1.x);
	(*env)->SetFloatField(env, jpt1, fid_Point_y, pt1.y);
	(*env)->SetFloatField(env, jpt2, fid_Point_x, pt2.x);
	(*env)->SetFloatField(env, jpt2, fid_Point_y, pt2.y);

	return to_Quad_safe(ctx, env, quad);
}

JNIEXPORT jobject JNICALL
FUN(StructuredText_copy)(JNIEnv *env, jobject self, jobject jpt1, jobject jpt2)
{
	fz_context *ctx = get_context(env);
	fz_stext_page *text = from_StructuredText(env, self);
	fz_point pt1 = from_Point(env, jpt1);
	fz_point pt2 = from_Point(env, jpt2);
	jstring jstring = NULL;
	char *s = NULL;

	if (!ctx || !text) return NULL;

	fz_var(s);

	fz_try(ctx)
	{
		s = fz_copy_selection(ctx, text, pt1, pt2, 0);
		jstring = (*env)->NewStringUTF(env, s);
	}
	fz_always(ctx)
		fz_free(ctx, s);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jstring;
}

JNIEXPORT void JNICALL
FUN(StructuredText_walk)(JNIEnv *env, jobject self, jobject walker)
{
	fz_context *ctx = get_context(env);
	fz_stext_page *page = from_StructuredText(env, self);
	fz_stext_block *block = NULL;
	fz_stext_line *line = NULL;
	fz_stext_char *ch = NULL;
	jobject jbbox = NULL;
	jobject jtrm = NULL;
	jobject jimage = NULL;
	jobject jorigin = NULL;
	jobject jfont = NULL;
	jobject jquad = NULL;

	if (!ctx || !page) return;
	if (!walker) jni_throw_arg_void(env, "walker must not be null");

	if (page->first_block == NULL)
		return; /* structured text has no blocks to walk */

	for (block = page->first_block; block; block = block->next)
	{
		jbbox = to_Rect_safe(ctx, env, block->bbox);
		if (!jbbox) return;

		if (block->type == FZ_STEXT_BLOCK_IMAGE)
		{
			jtrm = to_Matrix_safe(ctx, env, block->u.i.transform);
			if (!jtrm) return;

			jimage = to_Image_safe(ctx, env, block->u.i.image);
			if (!jimage) return;

			(*env)->CallVoidMethod(env, walker, mid_StructuredTextWalker_onImageBlock, jbbox, jtrm, jimage);
			if ((*env)->ExceptionCheck(env)) return;

			(*env)->DeleteLocalRef(env, jbbox);
			(*env)->DeleteLocalRef(env, jimage);
			(*env)->DeleteLocalRef(env, jtrm);
		}
		else if (block->type == FZ_STEXT_BLOCK_TEXT)
		{
			(*env)->CallVoidMethod(env, walker, mid_StructuredTextWalker_beginTextBlock, jbbox);
			if ((*env)->ExceptionCheck(env)) return;

			(*env)->DeleteLocalRef(env, jbbox);

			for (line = block->u.t.first_line; line; line = line->next)
			{
				jbbox = to_Rect_safe(ctx, env, line->bbox);
				if (!jbbox) return;

				(*env)->CallVoidMethod(env, walker, mid_StructuredTextWalker_beginLine, jbbox, line->wmode);
				if ((*env)->ExceptionCheck(env)) return;

				(*env)->DeleteLocalRef(env, jbbox);

				for (ch = line->first_char; ch; ch = ch->next)
				{
					jorigin = to_Point_safe(ctx, env, ch->origin);
					if (!jorigin) return;

					jfont = to_Font_safe(ctx, env, ch->font);
					if (!jfont) return;

					jquad = to_Quad_safe(ctx, env, ch->quad);
					if (!jquad) return;

					(*env)->CallVoidMethod(env, walker, mid_StructuredTextWalker_onChar,
						ch->c, jorigin, jfont, ch->size, jquad);
					if ((*env)->ExceptionCheck(env)) return;

					(*env)->DeleteLocalRef(env, jquad);
					(*env)->DeleteLocalRef(env, jfont);
					(*env)->DeleteLocalRef(env, jorigin);
				}

				(*env)->CallVoidMethod(env, walker, mid_StructuredTextWalker_endLine);
				if ((*env)->ExceptionCheck(env)) return;
			}

			(*env)->CallVoidMethod(env, walker, mid_StructuredTextWalker_endTextBlock);
			if ((*env)->ExceptionCheck(env)) return;
		}
	}
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Text interface */

JNIEXPORT void JNICALL
FUN(Text_finalize)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_text *text = from_Text_safe(env, self);
	if (!ctx || !text) return;
	(*env)->SetLongField(env, self, fid_Text_pointer, 0);
	fz_drop_text(ctx, text);
}

JNIEXPORT jlong JNICALL
FUN(Text_newNative)(JNIEnv *env, jobject self)
{
	fz_context *ctx = get_context(env);
	fz_text *text = NULL;

	if (!ctx) return 0;

	fz_try(ctx)
		text = fz_new_text(ctx);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return jlong_cast(text);
}

JNIEXPORT jobject JNICALL
FUN(Text_getBounds)(JNIEnv *env, jobject self, jobject jstroke, jobject jctm)
{
	fz_context *ctx = get_context(env);
	fz_text *text = from_Text(env, self);
	fz_stroke_state *stroke = from_StrokeState(env, jstroke);
	fz_matrix ctm = from_Matrix(env, jctm);
	fz_rect rect;

	if (!ctx || !text) return NULL;
	if (!stroke) jni_throw_arg(env, "stroke must not be null");

	fz_try(ctx)
		rect = fz_bound_text(ctx, text, stroke, ctm);
	fz_catch(ctx)
		jni_rethrow(env, ctx);

	return to_Rect_safe(ctx, env, rect);
}

JNIEXPORT void JNICALL
FUN(Text_showGlyph)(JNIEnv *env, jobject self, jobject jfont, jobject jtrm, jint glyph, jint unicode, jboolean wmode)
{
	fz_context *ctx = get_context(env);
	fz_text *text = from_Text(env, self);
	fz_font *font = from_Font(env, jfont);
	fz_matrix trm = from_Matrix(env, jtrm);

	if (!ctx || !text) return;
	if (!font) jni_throw_arg_void(env, "font must not be null");

	fz_try(ctx)
		fz_show_glyph(ctx, text, font, trm, glyph, unicode, wmode, 0, FZ_BIDI_NEUTRAL, FZ_LANG_UNSET);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);
}

JNIEXPORT void JNICALL
FUN(Text_showString)(JNIEnv *env, jobject self, jobject jfont, jobject jtrm, jstring jstr, jboolean wmode)
{
	fz_context *ctx = get_context(env);
	fz_text *text = from_Text(env, self);
	fz_font *font = from_Font(env, jfont);
	fz_matrix trm = from_Matrix(env, jtrm);
	const char *str = NULL;

	if (!ctx || !text) return;
	if (!jfont) jni_throw_arg_void(env, "font must not be null");
	if (!jstr) jni_throw_arg_void(env, "string must not be null");

	str = (*env)->GetStringUTFChars(env, jstr, NULL);
	if (!str) return;

	fz_try(ctx)
		trm = fz_show_string(ctx, text, font, trm, str, wmode, 0, FZ_BIDI_NEUTRAL, FZ_LANG_UNSET);
	fz_always(ctx)
		(*env)->ReleaseStringUTFChars(env, jstr, str);
	fz_catch(ctx)
		jni_rethrow_void(env, ctx);

	(*env)->SetFloatField(env, jtrm, fid_Matrix_e, trm.e);
	(*env)->SetFloatField(env, jtrm, fid_Matrix_f, trm.f);
}

JNIEXPORT void JNICALL
FUN(Text_walk)(JNIEnv *env, jobject self, jobject walker)
{
	fz_context *ctx = get_context(env);
	fz_text *text = from_Text(env, self);
	fz_text_span *span;
	fz_font *font = NULL;
	jobject jfont = NULL;
	jobject jtrm = NULL;
	int i;

	if (!ctx || !text) return;
	if (!walker) jni_throw_arg_void(env, "walker must not be null");

	if (text->head == NULL)
		return; /* text has no spans to walk */

	for (span = text->head; span; span = span->next)
	{
		if (font != span->font)
		{
			if (jfont)
				(*env)->DeleteLocalRef(env, jfont);
			font = span->font;
			jfont = to_Font_safe(ctx, env, font);
			if (!jfont)
				return;
		}

		for (i = 0; i < span->len; ++i)
		{
			jtrm = (*env)->NewObject(env, cls_Matrix, mid_Matrix_init,
					span->trm.a, span->trm.b, span->trm.c, span->trm.d,
					span->items[i].x, span->items[i].y);
			if (!jtrm) return;

			(*env)->CallVoidMethod(env, walker, mid_TextWalker_showGlyph,
					jfont, jtrm,
					(jint)span->items[i].gid,
					(jint)span->items[i].ucs,
					(jint)span->wmode);
			if ((*env)->ExceptionCheck(env)) return;

			(*env)->DeleteLocalRef(env, jtrm);
		}
	}
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* Conversion functions: C to Java. These all throw fitz exceptions. */

static inline jobject to_ColorSpace(fz_context *ctx, JNIEnv *env, fz_colorspace *cs)
{
	jobject jcs;

	if (!ctx || !cs) return NULL;

	fz_keep_colorspace(ctx, cs);
	jcs = (*env)->CallStaticObjectMethod(env, cls_ColorSpace, mid_ColorSpace_fromPointer, jlong_cast(cs));
	if (!jcs)
		fz_drop_colorspace(ctx, cs);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jcs;
}

static inline jobject to_FitzInputStream(fz_context *ctx, JNIEnv *env, fz_stream *stm)
{
	jobject jstm;

	if (!ctx || !stm) return NULL;

	fz_keep_stream(ctx, stm);
	jstm = (*env)->NewObject(env, cls_FitzInputStream, mid_FitzInputStream_init, jlong_cast(stm));
	if (!jstm)
		fz_drop_stream(ctx, stm);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jstm;
}

static inline jobject to_Image(fz_context *ctx, JNIEnv *env, fz_image *img)
{
	jobject jimg;

	if (!ctx || !img) return NULL;

	fz_keep_image(ctx, img);
	jimg = (*env)->NewObject(env, cls_Image, mid_Image_init, jlong_cast(img));
	if (!jimg)
		fz_drop_image(ctx, img);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jimg;
}

static inline jobject to_Matrix(fz_context *ctx, JNIEnv *env, fz_matrix mat)
{
	jobject jctm;

	if (!ctx) return NULL;

	jctm = (*env)->NewObject(env, cls_Matrix, mid_Matrix_init, mat.a, mat.b, mat.c, mat.d, mat.e, mat.f);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jctm;
}

static inline jobject to_Path(fz_context *ctx, JNIEnv *env, const fz_path *path)
{
	jobject jpath;

	if (!ctx || !path) return NULL;

	fz_keep_path(ctx, path);
	jpath = (*env)->NewObject(env, cls_Path, mid_Path_init, jlong_cast(path));
	if (!jpath)
		fz_drop_path(ctx, path);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jpath;
}

static inline jobject to_Rect(fz_context *ctx, JNIEnv *env, fz_rect rect)
{
	jobject jrect;

	if (!ctx) return NULL;

	jrect = (*env)->NewObject(env, cls_Rect, mid_Rect_init, rect.x0, rect.y0, rect.x1, rect.y1);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jrect;
}

static inline jobject to_Shade(fz_context *ctx, JNIEnv *env, fz_shade *shd)
{
	jobject jshd;

	if (!ctx || !shd) return NULL;

	fz_keep_shade(ctx, shd);
	jshd = (*env)->NewObject(env, cls_Shade, mid_Shade_init, jlong_cast(shd));
	if (!jshd)
		fz_drop_shade(ctx, shd);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jshd;
}

static inline jobject to_StrokeState(fz_context *ctx, JNIEnv *env, const fz_stroke_state *state)
{
	jobject jstate;

	if (!ctx || !state) return NULL;

	fz_keep_stroke_state(ctx, state);
	jstate = (*env)->NewObject(env, cls_StrokeState, mid_StrokeState_init, jlong_cast(state));
	if (!jstate)
		fz_drop_stroke_state(ctx, state);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jstate;
}

static inline jobject to_Text(fz_context *ctx, JNIEnv *env, const fz_text *text)
{
	jobject jtext;

	if (!ctx) return NULL;

	fz_keep_text(ctx, text);
	jtext = (*env)->NewObject(env, cls_Text, mid_Text_init, jlong_cast(text));
	if (!jtext)
		fz_drop_text(ctx, text);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jtext;
}

static inline jbyteArray to_byteArray(fz_context *ctx, JNIEnv *env, const unsigned char *arr, jint n)
{
	jbyteArray jarr;

	if (!ctx) return NULL;

	jarr = (*env)->NewByteArray(env, n);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
	if (!jarr)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot allocate byte array");

	(*env)->SetByteArrayRegion(env, jarr, 0, n, (jbyte *) arr);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jarr;
}

static inline jfloatArray to_floatArray(fz_context *ctx, JNIEnv *env, const float *arr, jint n)
{
	jfloatArray jarr;

	if (!ctx) return NULL;

	jarr = (*env)->NewFloatArray(env, n);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);
	if (!jarr)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot allocate float array");

	(*env)->SetFloatArrayRegion(env, jarr, 0, n, arr);
	if ((*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jarr;
}

/* Conversion functions: C to Java. None of these throw fitz exceptions. */

static inline jobject to_Buffer_safe(fz_context *ctx, JNIEnv *env, fz_buffer *buf)
{
	jobject jbuf;

	if (!ctx || !buf) return NULL;

	fz_keep_buffer(ctx, buf);
	jbuf = (*env)->NewObject(env, cls_Buffer, mid_Buffer_init, jlong_cast(buf));
	if (!jbuf)
		fz_drop_buffer(ctx, buf);

	return jbuf;
}

static inline jint to_ColorParams_safe(fz_context *ctx, JNIEnv *env, fz_color_params cp)
{
	if (!ctx) return 0;
	return (((int) (!!cp.bp)<<5) | ((int) (!!cp.op)<<6) | ((int) (!!cp.opm)<<7) | (cp.ri & 31));
}

static inline jobject to_ColorSpace_safe(fz_context *ctx, JNIEnv *env, fz_colorspace *cs)
{
	jobject jcs;

	if (!ctx || !cs) return NULL;

	fz_keep_colorspace(ctx, cs);
	jcs = (*env)->CallStaticObjectMethod(env, cls_ColorSpace, mid_ColorSpace_fromPointer, jlong_cast(cs));
	if (!jcs) fz_drop_colorspace(ctx, cs);
	if ((*env)->ExceptionCheck(env)) return NULL;

	return jcs;
}

static inline jobject to_Font_safe(fz_context *ctx, JNIEnv *env, fz_font *font)
{
	jobject jfont;

	if (!ctx || !font) return NULL;

	fz_keep_font(ctx, font);
	jfont = (*env)->NewObject(env, cls_Font, mid_Font_init, jlong_cast(font));
	if (!jfont)
		fz_drop_font(ctx, font);

	return jfont;
}

static inline jobject to_Image_safe(fz_context *ctx, JNIEnv *env, fz_image *img)
{
	jobject jimg;

	if (!ctx || !img) return NULL;

	fz_keep_image(ctx, img);
	jimg = (*env)->NewObject(env, cls_Image, mid_Image_init, jlong_cast(img));
	if (!jimg)
		fz_drop_image(ctx, img);

	return jimg;
}

static inline jobject to_Link_safe(fz_context *ctx, JNIEnv *env, fz_link *link)
{
	jobject jlink;

	if (!ctx || !link) return NULL;

	fz_keep_link(ctx, link);
	jlink = (*env)->NewObject(env, cls_Link, mid_Link_init, jlong_cast(link));
	if (!jlink)
		fz_drop_link(ctx, link);

	return jlink;
}

static inline jobject to_Matrix_safe(fz_context *ctx, JNIEnv *env, fz_matrix mat)
{
	if (!ctx) return NULL;

	return (*env)->NewObject(env, cls_Matrix, mid_Matrix_init, mat.a, mat.b, mat.c, mat.d, mat.e, mat.f);
}

static inline jobject to_Outline_safe(fz_context *ctx, JNIEnv *env, fz_document *doc, fz_outline *outline)
{
	jobject joutline = NULL;
	jobject jarr = NULL;
	jsize jindex = 0;
	jsize count = 0;
	fz_outline *counter = outline;

	if (!ctx || !outline) return NULL;

	while (counter)
	{
		count++;
		counter = counter->next;
	}

	jarr = (*env)->NewObjectArray(env, count, cls_Outline, NULL);
	if (!jarr || (*env)->ExceptionCheck(env)) return NULL;

	while (outline)
	{
		jstring jtitle = NULL;
		jstring juri = NULL;
		jobject jdown = NULL;

		if (outline->title)
		{
			jtitle = (*env)->NewStringUTF(env, outline->title);
			if (!jtitle || (*env)->ExceptionCheck(env)) return NULL;
		}

		if (outline->uri)
		{
			juri = (*env)->NewStringUTF(env, outline->uri);
			if (!juri || (*env)->ExceptionCheck(env)) return NULL;
		}

		if (outline->down)
		{
			jdown = to_Outline_safe(ctx, env, doc, outline->down);
			if (!jdown) return NULL;
		}

		joutline = (*env)->NewObject(env, cls_Outline, mid_Outline_init, jtitle, juri, jdown);
		if (!joutline) return NULL;

		if (jdown)
			(*env)->DeleteLocalRef(env, jdown);
		if (juri)
			(*env)->DeleteLocalRef(env, juri);
		if (jtitle)
			(*env)->DeleteLocalRef(env, jtitle);

		(*env)->SetObjectArrayElement(env, jarr, jindex++, joutline);
		if ((*env)->ExceptionCheck(env)) return NULL;

		(*env)->DeleteLocalRef(env, joutline);
		outline = outline->next;
	}

	return jarr;
}

static inline jobject to_OutlineIterator_safe(fz_context *ctx, JNIEnv *env, fz_outline_iterator *iterator)
{
	jobject jiterator = NULL;

	if (!ctx || !iterator) return NULL;

	jiterator = (*env)->NewObject(env, cls_OutlineIterator, mid_OutlineIterator_init, (jlong)iterator);
	if (!jiterator || (*env)->ExceptionCheck(env)) return NULL;

	return jiterator;
}

static inline jobject to_PDFAnnotation_safe(fz_context *ctx, JNIEnv *env, pdf_annot *annot)
{
	jobject jannot;

	if (!ctx || !annot) return NULL;

	pdf_keep_annot(ctx, annot);
	jannot = (*env)->NewObject(env, cls_PDFAnnotation, mid_PDFAnnotation_init, jlong_cast(annot));
	if (!jannot)
		pdf_drop_annot(ctx, annot);

	return jannot;
}

static inline jobject to_PDFDocument_safe(fz_context *ctx, JNIEnv *env, pdf_document *pdf)
{
	jobject jpdf;

	if (!ctx || !pdf) return NULL;

	pdf_keep_document(ctx, pdf);
	jpdf = (*env)->NewObject(env, cls_PDFDocument, mid_PDFDocument_init, jlong_cast(pdf));
	if (!jpdf)
		pdf_drop_document(ctx, pdf);

	return jpdf;
}

static inline jobject to_PDFObject_safe(fz_context *ctx, JNIEnv *env, pdf_obj *obj)
{
	jobject jobj;

	if (!ctx) return NULL;

	if (obj == NULL)
		return (*env)->GetStaticObjectField(env, cls_PDFObject, fid_PDFObject_Null);

	pdf_keep_obj(ctx, obj);
	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);

	return jobj;
}

static inline jobject to_Point_safe(fz_context *ctx, JNIEnv *env, fz_point point)
{
	if (!ctx) return NULL;

	return (*env)->NewObject(env, cls_Point, mid_Point_init, point.x, point.y);
}

static inline jobject to_Quad_safe(fz_context *ctx, JNIEnv *env, fz_quad quad)
{
	if (!ctx) return NULL;

	return (*env)->NewObject(env, cls_Quad, mid_Quad_init,
		quad.ul.x, quad.ul.y,
		quad.ur.x, quad.ur.y,
		quad.ll.x, quad.ll.y,
		quad.lr.x, quad.lr.y);
}

static inline jobjectArray to_QuadArray_safe(fz_context *ctx, JNIEnv *env, const fz_quad *quads, jint n)
{
	jobjectArray arr;
	int i;

	if (!ctx || !quads) return NULL;

	arr = (*env)->NewObjectArray(env, n, cls_Quad, NULL);
	if (!arr || (*env)->ExceptionCheck(env)) return NULL;

	for (i = 0; i < n; i++)
	{
		jobject jquad = to_Quad_safe(ctx, env, quads[i]);
		if (!jquad) return NULL;

		(*env)->SetObjectArrayElement(env, arr, i, jquad);
		if ((*env)->ExceptionCheck(env)) return NULL;

		(*env)->DeleteLocalRef(env, jquad);
	}

	return arr;
}

static inline jobject to_DOM_safe(fz_context *ctx, JNIEnv *env, fz_xml *xml)
{
	jobject jxml;

	if (!ctx || !xml) return NULL;

	fz_keep_xml(ctx, xml);
	jxml = (*env)->NewObject(env, cls_DOM, mid_DOM_init, jlong_cast(xml));
	if (!jxml) fz_drop_xml(ctx, xml);
	if ((*env)->ExceptionCheck(env)) return NULL;

	return jxml;
}

static inline jobject to_String_safe(fz_context *ctx, JNIEnv *env, const char *val)
{
	jstring jval;
	if (!ctx) return NULL;

	jval = (*env)->NewStringUTF(env, val);
	if (!jval || (*env)->ExceptionCheck(env))
		fz_throw_java(ctx, env);

	return jval;
}


static int count_next_hits(const int *marks, int a, int end)
{
	int b = a + 1;
	while (b < end && !marks[b])
		++b;
	return b - a;
}

/* Array of Array of Quad */
static inline jobjectArray to_SearchHits_safe(fz_context *ctx, JNIEnv *env, const int *marks, const fz_quad *quads, jint n)
{
	jobjectArray toparr, arr;
	int i, k, a, m;

	if (!ctx || !marks || !quads)
		return NULL;

	/* Count total number of search hits */
	i = a = 0;
	while (a < n)
	{
		a += count_next_hits(marks, a, n);
		++i;
	}

	toparr = (*env)->NewObjectArray(env, i, cls_ArrayOfQuad, NULL);
	if (!toparr || (*env)->ExceptionCheck(env))
		return NULL;

	i = a = 0;
	while (a < n)
	{
		m = count_next_hits(marks, a, n);

		arr = (*env)->NewObjectArray(env, m, cls_Quad, NULL);
		if (!arr || (*env)->ExceptionCheck(env))
			return NULL;
		(*env)->SetObjectArrayElement(env, toparr, i++, arr);
		if ((*env)->ExceptionCheck(env))
			return NULL;

		for (k = 0; k < m; ++k) {
			jobject jquad = to_Quad_safe(ctx, env, quads[a+k]);
			if (!jquad || (*env)->ExceptionCheck(env))
				return NULL;
			(*env)->SetObjectArrayElement(env, arr, k, jquad);
			if ((*env)->ExceptionCheck(env))
				return NULL;
			(*env)->DeleteLocalRef(env, jquad);
		}

		(*env)->DeleteLocalRef(env, arr);

		a += m;
	}

	return toparr;
}

static inline jobject to_Rect_safe(fz_context *ctx, JNIEnv *env, fz_rect rect)
{
	if (!ctx) return NULL;

	return (*env)->NewObject(env, cls_Rect, mid_Rect_init, rect.x0, rect.y0, rect.x1, rect.y1);
}

static inline jobjectArray to_StringArray_safe(fz_context *ctx, JNIEnv *env, const char **strings, int n)
{
	jobjectArray arr;
	int i;

	if (!ctx || !strings) return NULL;

	arr = (*env)->NewObjectArray(env, n, cls_String, NULL);
	if (!arr || (*env)->ExceptionCheck(env)) return NULL;

	for (i = 0; i < n; i++)
	{
		jstring jstring;

		jstring = (*env)->NewStringUTF(env, strings[i]);
		if (!jstring || (*env)->ExceptionCheck(env)) return NULL;

		(*env)->SetObjectArrayElement(env, arr, i, jstring);
		if ((*env)->ExceptionCheck(env)) return NULL;

		(*env)->DeleteLocalRef(env, jstring);
	}

	return arr;
}

static inline jobject to_PDFWidget_safe(fz_context *ctx, JNIEnv *env, pdf_annot *widget)
{
	jobject jwidget;
	int nopts;
	char **opts = NULL;
	jobjectArray jopts = NULL;

	fz_var(opts);

	pdf_keep_annot(ctx, widget);
	jwidget = (*env)->NewObject(env, cls_PDFWidget, mid_PDFWidget_init, jlong_cast(widget));
	if (!jwidget || (*env)->ExceptionCheck(env))
	{
		pdf_drop_annot(ctx, widget);
		jni_throw_null(env, "cannot wrap PDF widget in java object");
	}

	fz_try(ctx)
	{
		int fieldType = pdf_widget_type(ctx, widget);
		int fieldFlags = pdf_field_flags(ctx, pdf_annot_obj(ctx, widget));
		(*env)->SetIntField(env, jwidget, fid_PDFWidget_fieldType, fieldType);
		(*env)->SetIntField(env, jwidget, fid_PDFWidget_fieldFlags, fieldFlags);
		if (fieldType == PDF_WIDGET_TYPE_TEXT)
		{
			(*env)->SetIntField(env, jwidget, fid_PDFWidget_maxLen, pdf_text_widget_max_len(ctx, widget));
			(*env)->SetIntField(env, jwidget, fid_PDFWidget_textFormat, pdf_text_widget_format(ctx, widget));
		}
		if (fieldType == PDF_WIDGET_TYPE_COMBOBOX || fieldType == PDF_WIDGET_TYPE_LISTBOX)
		{
			nopts = pdf_choice_widget_options(ctx, widget, 0, NULL);
			if (nopts > 0)
			{
				opts = Memento_label(fz_malloc(ctx, nopts * sizeof(*opts)), "to_PDFWidget");
				pdf_choice_widget_options(ctx, widget, 0, (const char **)opts);
				jopts = to_StringArray_safe(ctx, env, (const char **)opts, nopts);
				if (!jopts || (*env)->ExceptionCheck(env))
					fz_throw_java(ctx, env);
			}
		}
	}
	fz_always(ctx)
	{
		fz_free(ctx, opts);
	}
	fz_catch(ctx)
	{
		jni_rethrow(env, ctx);
	}

	(*env)->SetObjectField(env, jwidget, fid_PDFWidget_options, jopts);

	return jwidget;
}

/* Conversion functions: C to Java. Take ownership of fitz object. None of these throw fitz exceptions. */

static inline jobject to_Document_safe_own(fz_context *ctx, JNIEnv *env, fz_document *doc)
{
	jobject obj;
	pdf_document *pdf;

	if (!ctx || !doc) return NULL;

	pdf = pdf_document_from_fz_document(ctx, doc);
	if (pdf)
		obj = (*env)->NewObject(env, cls_PDFDocument, mid_PDFDocument_init, jlong_cast(pdf));
	else
		obj = (*env)->NewObject(env, cls_Document, mid_Document_init, jlong_cast(doc));
	if (!obj)
		fz_drop_document(ctx, doc);

	return obj;
}

static inline jobject to_DisplayList_safe_own(fz_context *ctx, JNIEnv *env, fz_display_list *list)
{
	jobject jlist;

	if (!ctx || !list) return NULL;

	jlist = (*env)->NewObject(env, cls_DisplayList, mid_DisplayList_init, jlong_cast(list));
	if (!jlist)
		fz_drop_display_list(ctx, list);

	return jlist;
}

static inline jobject to_NativeDevice_safe_own(fz_context *ctx, JNIEnv *env, fz_device *device)
{
	jobject jdev;

	if (!ctx || !device) return NULL;

	jdev = (*env)->NewObject(env, cls_NativeDevice, mid_NativeDevice_init, jlong_cast(device));
	if (!jdev)
		fz_drop_device(ctx, device);

	return jdev;
}

static inline jobject to_Page_safe_own(fz_context *ctx, JNIEnv *env, fz_page *page)
{
	jobject jobj;
	pdf_page *ppage;

	if (!ctx || !page) return NULL;

	ppage = pdf_page_from_fz_page(ctx, page);
	if (ppage)
		jobj = (*env)->NewObject(env, cls_PDFPage, mid_PDFPage_init, jlong_cast(page));
	else
		jobj = (*env)->NewObject(env, cls_Page, mid_Page_init, jlong_cast(page));
	if (!jobj)
		fz_drop_page(ctx, page);

	return jobj;
}

static inline jobject to_Link_safe_own(fz_context *ctx, JNIEnv *env, fz_link *link)
{
	jobject jobj;

	if (!ctx || !link) return NULL;

	jobj = (*env)->NewObject(env, cls_Link, mid_Link_init, jlong_cast(link));
	if (!jobj)
		fz_drop_link(ctx, link);

	return jobj;
}

static inline jobject to_PDFAnnotation_safe_own(fz_context *ctx, JNIEnv *env, pdf_annot *annot)
{
	jobject jannot;

	if (!ctx || !annot) return NULL;

	jannot = (*env)->NewObject(env, cls_PDFAnnotation, mid_PDFAnnotation_init, jlong_cast(annot));
	if (!jannot)
		pdf_drop_annot(ctx, annot);

	return jannot;
}

static inline jobject to_PDFWidget_safe_own(fz_context *ctx, JNIEnv *env, pdf_annot *widget)
{
	jobject jwidget;

	if (!ctx || !widget) return NULL;

	jwidget = (*env)->NewObject(env, cls_PDFWidget, mid_PDFWidget_init, jlong_cast(widget));
	if (!jwidget)
		pdf_drop_annot(ctx, widget);

	return jwidget;
}

static inline jobject to_PDFGraftMap_safe_own(fz_context *ctx, JNIEnv *env, jobject pdf, pdf_graft_map *map)
{
	jobject jmap;

	if (!ctx || !map || !pdf) return NULL;

	jmap = (*env)->NewObject(env, cls_PDFGraftMap, mid_PDFGraftMap_init, jlong_cast(map), pdf);
	if (!jmap)
		pdf_drop_graft_map(ctx, map);

	return jmap;
}

static inline jobject to_PDFObject_safe_own(fz_context *ctx, JNIEnv *env, pdf_obj *obj)
{
	jobject jobj;

	if (!ctx || !obj) return NULL;

	jobj = (*env)->NewObject(env, cls_PDFObject, mid_PDFObject_init, jlong_cast(obj));
	if (!jobj)
		pdf_drop_obj(ctx, obj);

	return jobj;
}

static inline jobject to_Pixmap_safe_own(fz_context *ctx, JNIEnv *env, fz_pixmap *pixmap)
{
	jobject jobj;

	if (!ctx || !pixmap) return NULL;

	jobj = (*env)->NewObject(env, cls_Pixmap, mid_Pixmap_init, jlong_cast(pixmap));
	if (!jobj)
		fz_drop_pixmap(ctx, pixmap);

	return jobj;
}

static inline jobject to_StructuredText_safe_own(fz_context *ctx, JNIEnv *env, fz_stext_page *text)
{
	jobject jtext;

	if (!ctx || !text) return NULL;

	jtext = (*env)->NewObject(env, cls_StructuredText, mid_StructuredText_init, jlong_cast(text));
	if (!jtext)
		fz_drop_stext_page(ctx, text);

	return jtext;
}

/* Conversion functions: Java to C. These all throw java exceptions. */

static inline fz_buffer *from_Buffer(JNIEnv *env, jobject jobj)
{
	fz_buffer *buffer;
	if (!jobj) return NULL;
	buffer = CAST(fz_buffer *, (*env)->GetLongField(env, jobj, fid_Buffer_pointer));
	if (!buffer) jni_throw_null(env, "cannot use already destroyed Buffer");
	return buffer;
}

static inline fz_colorspace *from_ColorSpace(JNIEnv *env, jobject jobj)
{
	fz_colorspace *cs;
	if (!jobj) return NULL;
	cs = CAST(fz_colorspace *, (*env)->GetLongField(env, jobj, fid_ColorSpace_pointer));
	if (!cs) jni_throw_null(env, "cannot use already destroyed ColorSpace");
	return cs;
}

static inline fz_cookie *from_Cookie(JNIEnv *env, jobject jobj)
{
	fz_cookie *cookie;
	if (!jobj) return NULL;
	cookie = CAST(fz_cookie *, (*env)->GetLongField(env, jobj, fid_Cookie_pointer));
	if (!cookie) jni_throw_null(env, "cannot use already destroyed Cookie");
	return cookie;
}

static fz_device *from_Device(JNIEnv *env, jobject jobj)
{
	fz_device *dev;
	if (!jobj) return NULL;
	dev = CAST(fz_device *, (*env)->GetLongField(env, jobj, fid_Device_pointer));
	if (!dev) jni_throw_null(env, "cannot use already destroyed Device");
	return dev;
}

static inline fz_display_list *from_DisplayList(JNIEnv *env, jobject jobj)
{
	fz_display_list *list;
	if (!jobj) return NULL;
	list = CAST(fz_display_list *, (*env)->GetLongField(env, jobj, fid_DisplayList_pointer));
	if (!list) jni_throw_null(env, "cannot use already destroyed DisplayList");
	return list;
}

static inline fz_document *from_Document(JNIEnv *env, jobject jobj)
{
	fz_document *doc;
	if (!jobj) return NULL;
	doc = CAST(fz_document *, (*env)->GetLongField(env, jobj, fid_Document_pointer));
	if (!doc) jni_throw_null(env, "cannot use already destroyed Document");
	return doc;
}

static inline fz_document_writer *from_DocumentWriter(JNIEnv *env, jobject jobj)
{
	fz_document_writer *wri;
	if (!jobj) return NULL;
	wri = CAST(fz_document_writer *, (*env)->GetLongField(env, jobj, fid_DocumentWriter_pointer));
	if (!wri) jni_throw_null(env, "cannot use already destroyed DocumentWriter");
	return wri;
}

static inline fz_font *from_Font(JNIEnv *env, jobject jobj)
{
	fz_font *font;
	if (!jobj) return NULL;
	font = CAST(fz_font *, (*env)->GetLongField(env, jobj, fid_Font_pointer));
	if (!font) jni_throw_null(env, "cannot use already destroyed Font");
	return font;
}

static inline fz_image *from_Image(JNIEnv *env, jobject jobj)
{
	fz_image *image;
	if (!jobj) return NULL;
	image = CAST(fz_image *, (*env)->GetLongField(env, jobj, fid_Image_pointer));
	if (!image) jni_throw_null(env, "cannot use already destroyed Image");
	return image;
}

static inline fz_link *from_Link(JNIEnv *env, jobject jobj)
{
	fz_link *link;
	if (!jobj) return NULL;
	link = CAST(fz_link *, (*env)->GetLongField(env, jobj, fid_Link_pointer));
	if (!link) jni_throw_null(env, "cannot use already destroyed Link");
	return link;
}

static inline fz_outline_iterator *from_OutlineIterator(JNIEnv *env, jobject jobj)
{
	fz_outline_iterator *iterator;
	if (!jobj) return NULL;
	iterator = CAST(fz_outline_iterator *, (*env)->GetLongField(env, jobj, fid_OutlineIterator_pointer));
	if (!iterator) jni_throw_null(env, "cannot use already destroyed OutlineIterator");
	return iterator;
}

static inline fz_page *from_Page(JNIEnv *env, jobject jobj)
{
	fz_page *page;
	if (!jobj) return NULL;
	page = CAST(fz_page *, (*env)->GetLongField(env, jobj, fid_Page_pointer));
	if (!page) jni_throw_null(env, "cannot use already destroyed Page");
	return page;
}

static inline fz_path *from_Path(JNIEnv *env, jobject jobj)
{
	fz_path *path;
	if (!jobj) return NULL;
	path = CAST(fz_path *, (*env)->GetLongField(env, jobj, fid_Path_pointer));
	if (!path) jni_throw_null(env, "cannot use already destroyed Path");
	return path;
}

static inline pdf_annot *from_PDFAnnotation(JNIEnv *env, jobject jobj)
{
	pdf_annot *annot;
	if (!jobj) return NULL;
	annot = CAST(pdf_annot *, (*env)->GetLongField(env, jobj, fid_PDFAnnotation_pointer));
	if (!annot) jni_throw_null(env, "cannot use already destroyed PDFAnnotation");
	return annot;
}

static inline pdf_document *from_PDFDocument(JNIEnv *env, jobject jobj)
{
	pdf_document *pdf;
	if (!jobj) return NULL;
	pdf = CAST(pdf_document *, (*env)->GetLongField(env, jobj, fid_PDFDocument_pointer));
	if (!pdf) jni_throw_null(env, "cannot use already destroyed PDFDocument");
	return pdf;
}

static inline pdf_graft_map *from_PDFGraftMap(JNIEnv *env, jobject jobj)
{
	pdf_graft_map *map;
	if (!jobj) return NULL;
	map = CAST(pdf_graft_map *, (*env)->GetLongField(env, jobj, fid_PDFGraftMap_pointer));
	if (!map) jni_throw_null(env, "cannot use already destroyed PDFGraftMap");
	return map;
}

static inline pdf_obj *from_PDFObject(JNIEnv *env, jobject jobj)
{
	pdf_obj *obj;
	if (!jobj) return NULL;
	obj = CAST(pdf_obj *, (*env)->GetLongField(env, jobj, fid_PDFObject_pointer));
	return obj;
}

static inline pdf_page *from_PDFPage(JNIEnv *env, jobject jobj)
{
	pdf_page *page;
	if (!jobj) return NULL;
	page = CAST(pdf_page *, (*env)->GetLongField(env, jobj, fid_PDFPage_pointer));
	if (!page) jni_throw_null(env, "cannot use already destroyed PDFPage");
	return page;
}

static inline fz_pixmap *from_Pixmap(JNIEnv *env, jobject jobj)
{
	fz_pixmap *pixmap;
	if (!jobj) return NULL;
	pixmap = CAST(fz_pixmap *, (*env)->GetLongField(env, jobj, fid_Pixmap_pointer));
	if (!pixmap) jni_throw_null(env, "cannot use already destroyed Pixmap");
	return pixmap;
}

static inline fz_shade *from_Shade(JNIEnv *env, jobject jobj)
{
	fz_shade *shd;
	if (!jobj) return NULL;
	shd = CAST(fz_shade *, (*env)->GetLongField(env, jobj, fid_Shade_pointer));
	if (!shd) jni_throw_null(env, "cannot use already destroyed Shade");
	return shd;
}

static inline fz_stroke_state *from_StrokeState(JNIEnv *env, jobject jobj)
{
	fz_stroke_state *stroke;
	if (!jobj) return NULL;
	stroke = CAST(fz_stroke_state *, (*env)->GetLongField(env, jobj, fid_StrokeState_pointer));
	if (!stroke) jni_throw_null(env, "cannot use already destroyed StrokeState");
	return stroke;
}

static inline fz_stext_page *from_StructuredText(JNIEnv *env, jobject jobj)
{
	fz_stext_page *stext;
	if (!jobj) return NULL;
	stext = CAST(fz_stext_page *, (*env)->GetLongField(env, jobj, fid_StructuredText_pointer));
	if (!stext) jni_throw_null(env, "cannot use already destroyed StructuredText");
	return stext;
}

static inline fz_text *from_Text(JNIEnv *env, jobject jobj)
{
	fz_text *text;
	if (!jobj) return NULL;
	text = CAST(fz_text *, (*env)->GetLongField(env, jobj, fid_Text_pointer));
	if (!text) jni_throw_null(env, "cannot use already destroyed Text");
	return text;
}

static inline int from_jfloatArray(JNIEnv *env, float *color, jint n, jfloatArray jcolor)
{
	jsize len;

	if (!jcolor)
		len = 0;
	else
	{
		len = (*env)->GetArrayLength(env, jcolor);
		if (len > n)
			len = n;
		(*env)->GetFloatArrayRegion(env, jcolor, 0, len, color);
		if ((*env)->ExceptionCheck(env)) return 0;
	}

	if (len < n)
		memset(color+len, 0, (n - len) * sizeof(float));

	return 1;
}

static inline fz_matrix from_Matrix(JNIEnv *env, jobject jmat)
{
	fz_matrix mat;

	if (!jmat)
		return fz_identity;

	mat.a = (*env)->GetFloatField(env, jmat, fid_Matrix_a);
	mat.b = (*env)->GetFloatField(env, jmat, fid_Matrix_b);
	mat.c = (*env)->GetFloatField(env, jmat, fid_Matrix_c);
	mat.d = (*env)->GetFloatField(env, jmat, fid_Matrix_d);
	mat.e = (*env)->GetFloatField(env, jmat, fid_Matrix_e);
	mat.f = (*env)->GetFloatField(env, jmat, fid_Matrix_f);

	return mat;
}

static inline fz_point from_Point(JNIEnv *env, jobject jpt)
{
	fz_point pt;

	if (!jpt)
	{
		pt.x = pt.y = 0;
		return pt;
	}

	pt.x = (*env)->GetFloatField(env, jpt, fid_Point_x);
	pt.y = (*env)->GetFloatField(env, jpt, fid_Point_y);

	return pt;
}

static inline fz_rect from_Rect(JNIEnv *env, jobject jrect)
{
	fz_rect rect;

	if (!jrect)
		return fz_empty_rect;

	rect.x0 = (*env)->GetFloatField(env, jrect, fid_Rect_x0);
	rect.x1 = (*env)->GetFloatField(env, jrect, fid_Rect_x1);
	rect.y0 = (*env)->GetFloatField(env, jrect, fid_Rect_y0);
	rect.y1 = (*env)->GetFloatField(env, jrect, fid_Rect_y1);

	return rect;
}

static inline fz_quad from_Quad(JNIEnv *env, jobject jquad)
{
	fz_quad quad;

	if (!jquad)
		return fz_make_quad(0, 0, 0, 0, 0, 0, 0, 0);

	quad.ul.x = (*env)->GetFloatField(env, jquad, fid_Quad_ul_x);
	quad.ul.y = (*env)->GetFloatField(env, jquad, fid_Quad_ul_y);
	quad.ur.x = (*env)->GetFloatField(env, jquad, fid_Quad_ur_x);
	quad.ur.y = (*env)->GetFloatField(env, jquad, fid_Quad_ur_y);
	quad.ll.x = (*env)->GetFloatField(env, jquad, fid_Quad_ll_x);
	quad.ll.y = (*env)->GetFloatField(env, jquad, fid_Quad_ll_y);
	quad.lr.x = (*env)->GetFloatField(env, jquad, fid_Quad_lr_x);
	quad.lr.y = (*env)->GetFloatField(env, jquad, fid_Quad_lr_y);

	return quad;
}

static fz_link_dest from_LinkDestination(JNIEnv *env, jobject jdest)
{
	fz_link_dest dest;

	if (!jdest)
		return fz_make_link_dest_none();

	dest.loc.chapter = (*env)->GetIntField(env, jdest, fid_LinkDestination_chapter);
	dest.loc.page = (*env)->GetIntField(env, jdest, fid_LinkDestination_page);
	dest.type = (*env)->GetIntField(env, jdest, fid_LinkDestination_type);
	dest.x = (*env)->GetFloatField(env, jdest, fid_LinkDestination_x);
	dest.y = (*env)->GetFloatField(env, jdest, fid_LinkDestination_y);
	dest.w = (*env)->GetFloatField(env, jdest, fid_LinkDestination_width);
	dest.h = (*env)->GetFloatField(env, jdest, fid_LinkDestination_height);
	dest.zoom = (*env)->GetFloatField(env, jdest, fid_LinkDestination_zoom);

	return dest;
}

/* Conversion functions: Java to C. None of these throw java exceptions. */

static inline fz_buffer *from_Buffer_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_buffer *, (*env)->GetLongField(env, jobj, fid_Buffer_pointer));
}

static inline fz_color_params from_ColorParams_safe(JNIEnv *env, jint params)
{
	fz_color_params p;

	p.bp = (params>>5) & 1;
	p.op = (params>>6) & 1;
	p.opm = (params>>7) & 1;
	p.ri = (params & 31);

	return p;
}

static inline fz_colorspace *from_ColorSpace_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_colorspace *, (*env)->GetLongField(env, jobj, fid_ColorSpace_pointer));
}

static inline fz_cookie *from_Cookie_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_cookie *, (*env)->GetLongField(env, jobj, fid_Cookie_pointer));
}

static fz_device *from_Device_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_device *, (*env)->GetLongField(env, jobj, fid_Device_pointer));
}

static inline fz_display_list *from_DisplayList_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_display_list *, (*env)->GetLongField(env, jobj, fid_DisplayList_pointer));
}

static inline fz_document *from_Document_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_document *, (*env)->GetLongField(env, jobj, fid_Document_pointer));
}

static inline fz_document_writer *from_DocumentWriter_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_document_writer *, (*env)->GetLongField(env, jobj, fid_DocumentWriter_pointer));
}

static inline fz_font *from_Font_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_font *, (*env)->GetLongField(env, jobj, fid_Font_pointer));
}

static inline fz_story *from_Story_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_story *, (*env)->GetLongField(env, jobj, fid_Story_pointer));
}

static inline fz_image *from_Image_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_image *, (*env)->GetLongField(env, jobj, fid_Image_pointer));
}

static inline fz_link *from_Link_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_link *, (*env)->GetLongField(env, jobj, fid_Link_pointer));
}

static inline fz_page *from_Page_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_page *, (*env)->GetLongField(env, jobj, fid_Page_pointer));
}

static inline fz_path *from_Path_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_path *, (*env)->GetLongField(env, jobj, fid_Path_pointer));
}

static inline pdf_annot *from_PDFAnnotation_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(pdf_annot *, (*env)->GetLongField(env, jobj, fid_PDFAnnotation_pointer));
}

static inline pdf_document *from_PDFDocument_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(pdf_document *, (*env)->GetLongField(env, jobj, fid_PDFDocument_pointer));
}

static inline pdf_graft_map *from_PDFGraftMap_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(pdf_graft_map *, (*env)->GetLongField(env, jobj, fid_PDFGraftMap_pointer));
}

static inline pdf_obj *from_PDFObject_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(pdf_obj *, (*env)->GetLongField(env, jobj, fid_PDFObject_pointer));
}

static inline pdf_annot *from_PDFWidget_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(pdf_annot *, (*env)->GetLongField(env, jobj, fid_PDFWidget_pointer));
}

static inline pdf_pkcs7_signer *from_PKCS7Signer_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(pdf_pkcs7_signer *, (*env)->GetLongField(env, jobj, fid_PKCS7Signer_pointer));
}

static inline java_pkcs7_verifier *from_PKCS7Verifier_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(java_pkcs7_verifier *, (*env)->GetLongField(env, jobj, fid_PKCS7Verifier_pointer));
}

static inline fz_stream *from_FitzInputStream_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_stream *, (*env)->GetLongField(env, jobj, fid_FitzInputStream_pointer));
}

static inline fz_pixmap *from_Pixmap_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_pixmap *, (*env)->GetLongField(env, jobj, fid_Pixmap_pointer));
}

static inline fz_shade *from_Shade_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_shade *, (*env)->GetLongField(env, jobj, fid_Shade_pointer));
}

static inline fz_stroke_state *from_StrokeState_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_stroke_state *, (*env)->GetLongField(env, jobj, fid_StrokeState_pointer));
}

static inline fz_stext_page *from_StructuredText_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_stext_page *, (*env)->GetLongField(env, jobj, fid_StructuredText_pointer));
}

static inline fz_text *from_Text_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_text *, (*env)->GetLongField(env, jobj, fid_Text_pointer));
}

static inline fz_xml *from_DOM_safe(JNIEnv *env, jobject jobj)
{
	if (!jobj) return NULL;
	return CAST(fz_xml *, (*env)->GetLongField(env, jobj, fid_DOM_pointer));
}







mupdf-1.21.1-source/platform/java/mupdf_native.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
NOTE!
	The JNI specification states that New<PrimitiveType>Array() do not
	throw java exceptions, but many JVMs (e.g. Android's) treat them the
	same way as NewObjectArray which may throw e.g. OutOfMemoryError.
	So after calling these functions it is as important to call
	ExceptionCheck() to check for exceptions as for functions that
	are marked as throwing exceptions according to the JNI specification.
*/

#include <jni.h>
#ifdef _WIN32
#include <windows.h>
#else
#include <pthread.h>
#endif

#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"
#include "mupdf/pdf.h"

#include "mupdf_native.h" /* javah generated prototypes */

#include <assert.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <limits.h>

#ifdef HAVE_ANDROID
#include <android/log.h>
#include <android/bitmap.h>
#define LOG_TAG "libmupdf"
#define LOGI(...) __android_log_print(ANDROID_LOG_INFO,LOG_TAG,__VA_ARGS__)
#define LOGT(...) __android_log_print(ANDROID_LOG_INFO,"alert",__VA_ARGS__)
#define LOGE(...) __android_log_print(ANDROID_LOG_ERROR,LOG_TAG,__VA_ARGS__)
#else
#undef LOGI
#undef LOGE
#define LOGI(...) do{printf(__VA_ARGS__);putchar('\n');}while(0)
#define LOGE(...) do{printf(__VA_ARGS__);putchar('\n');}while(0)
#endif

#define MY_JNI_VERSION JNI_VERSION_1_6

#define FUN(A) Java_com_artifex_mupdf_fitz_ ## A
#define PKG "com/artifex/mupdf/fitz/"

/* Do our best to avoid type casting warnings. */

#define CAST(type, var) (type)pointer_cast(var)

static inline void *pointer_cast(jlong l)
{
	return (void *)(intptr_t)l;
}

static inline jlong jlong_cast(const void *p)
{
	return (jlong)(intptr_t)p;
}

/* Our VM */
static JavaVM *jvm = NULL;

/* All the cached classes/mids/fids we need. */

static jclass cls_AlertResult;
static jclass cls_ArrayOfQuad;
static jclass cls_Buffer;
static jclass cls_ColorSpace;
static jclass cls_Context;
static jclass cls_Context_Log;
static jclass cls_Context_Version;
static jclass cls_Cookie;
static jclass cls_DefaultAppearance;
static jclass cls_Device;
static jclass cls_DisplayList;
static jclass cls_Document;
static jclass cls_DocumentWriter;
static jclass cls_DocumentWriter_OCRListener;
static jclass cls_DOM;
static jclass cls_DOMAttribute;
static jclass cls_FitzInputStream;
static jclass cls_FloatArray;
static jclass cls_Font;
static jclass cls_Story;
static jclass cls_IOException;
static jclass cls_IllegalArgumentException;
static jclass cls_Image;
static jclass cls_IndexOutOfBoundsException;
static jclass cls_IntegerArray;
static jclass cls_Link;
static jclass cls_LinkDestination;
static jclass cls_Location;
static jclass cls_Matrix;
static jclass cls_NativeDevice;
static jclass cls_NullPointerException;
static jclass cls_Object;
static jclass cls_OutOfMemoryError;
static jclass cls_Outline;
static jclass cls_OutlineItem;
static jclass cls_OutlineIterator;
static jclass cls_PDFAnnotation;
static jclass cls_PDFDocument;
static jclass cls_PDFDocument_JsEventListener;
static jclass cls_PDFDocument_PDFEmbeddedFileParams;
static jclass cls_PDFGraftMap;
static jclass cls_PDFObject;
static jclass cls_PDFPage;
static jclass cls_PDFWidget;
static jclass cls_PKCS7DistinguishedName;
static jclass cls_PKCS7Signer;
static jclass cls_PKCS7Verifier;
static jclass cls_Page;
static jclass cls_Path;
static jclass cls_PathWalker;
static jclass cls_Pixmap;
static jclass cls_Point;
static jclass cls_Quad;
static jclass cls_Rect;
static jclass cls_RuntimeException;
static jclass cls_SeekableInputStream;
static jclass cls_SeekableOutputStream;
static jclass cls_SeekableStream;
static jclass cls_Shade;
static jclass cls_String;
static jclass cls_StrokeState;
static jclass cls_StructuredText;
static jclass cls_StructuredTextWalker;
static jclass cls_Text;
static jclass cls_TextBlock;
static jclass cls_TextChar;
static jclass cls_TextLine;
static jclass cls_TextWalker;
static jclass cls_TextWidgetCharLayout;
static jclass cls_TextWidgetLayout;
static jclass cls_TextWidgetLineLayout;
static jclass cls_TryLaterException;
static jclass cls_UnsupportedOperationException;

static jfieldID fid_AlertResult_buttonPressed;
static jfieldID fid_AlertResult_checkboxChecked;
static jfieldID fid_Buffer_pointer;
static jfieldID fid_ColorSpace_pointer;
static jfieldID fid_Context_Version_major;
static jfieldID fid_Context_Version_minor;
static jfieldID fid_Context_Version_patch;
static jfieldID fid_Context_Version_version;
static jfieldID fid_Context_lock;
static jfieldID fid_Context_log;
static jfieldID fid_Cookie_pointer;
static jfieldID fid_DefaultAppearance_color;
static jfieldID fid_DefaultAppearance_font;
static jfieldID fid_DefaultAppearance_size;
static jfieldID fid_Device_pointer;
static jfieldID fid_DisplayList_pointer;
static jfieldID fid_DocumentWriter_ocrlistener;
static jfieldID fid_DocumentWriter_pointer;
static jfieldID fid_Document_pointer;
static jfieldID fid_DOM_pointer;
static jfieldID fid_DOMAttribute_attribute;
static jfieldID fid_DOMAttribute_value;
static jfieldID fid_FitzInputStream_closed;
static jfieldID fid_FitzInputStream_markpos;
static jfieldID fid_FitzInputStream_pointer;
static jfieldID fid_Font_pointer;
static jfieldID fid_Story_pointer;
static jfieldID fid_Image_pointer;
static jfieldID fid_Link_pointer;
static jfieldID fid_LinkDestination_chapter;
static jfieldID fid_LinkDestination_height;
static jfieldID fid_LinkDestination_page;
static jfieldID fid_LinkDestination_type;
static jfieldID fid_LinkDestination_width;
static jfieldID fid_LinkDestination_x;
static jfieldID fid_LinkDestination_y;
static jfieldID fid_LinkDestination_zoom;
static jfieldID fid_Matrix_a;
static jfieldID fid_Matrix_b;
static jfieldID fid_Matrix_c;
static jfieldID fid_Matrix_d;
static jfieldID fid_Matrix_e;
static jfieldID fid_Matrix_f;
static jfieldID fid_NativeDevice_nativeInfo;
static jfieldID fid_NativeDevice_nativeResource;
static jfieldID fid_OutlineIterator_pointer;
static jfieldID fid_PDFAnnotation_pointer;
static jfieldID fid_PDFDocument_pointer;
static jfieldID fid_PDFGraftMap_pointer;
static jfieldID fid_PDFObject_Null;
static jfieldID fid_PDFObject_pointer;
static jfieldID fid_PDFPage_pointer;
static jfieldID fid_PDFWidget_fieldFlags;
static jfieldID fid_PDFWidget_fieldType;
static jfieldID fid_PDFWidget_maxLen;
static jfieldID fid_PDFWidget_options;
static jfieldID fid_PDFWidget_pointer;
static jfieldID fid_PDFWidget_textFormat;
static jfieldID fid_PKCS7DistinguishedName_c;
static jfieldID fid_PKCS7DistinguishedName_cn;
static jfieldID fid_PKCS7DistinguishedName_email;
static jfieldID fid_PKCS7DistinguishedName_o;
static jfieldID fid_PKCS7DistinguishedName_ou;
static jfieldID fid_PKCS7Signer_pointer;
static jfieldID fid_PKCS7Verifier_pointer;
static jfieldID fid_Page_pointer;
static jfieldID fid_Path_pointer;
static jfieldID fid_Pixmap_pointer;
static jfieldID fid_Point_x;
static jfieldID fid_Point_y;
static jfieldID fid_Quad_ll_x;
static jfieldID fid_Quad_ll_y;
static jfieldID fid_Quad_lr_x;
static jfieldID fid_Quad_lr_y;
static jfieldID fid_Quad_ul_x;
static jfieldID fid_Quad_ul_y;
static jfieldID fid_Quad_ur_x;
static jfieldID fid_Quad_ur_y;
static jfieldID fid_Rect_x0;
static jfieldID fid_Rect_x1;
static jfieldID fid_Rect_y0;
static jfieldID fid_Rect_y1;
static jfieldID fid_Shade_pointer;
static jfieldID fid_StrokeState_pointer;
static jfieldID fid_StructuredText_pointer;
static jfieldID fid_TextBlock_bbox;
static jfieldID fid_TextBlock_lines;
static jfieldID fid_TextChar_c;
static jfieldID fid_TextChar_quad;
static jfieldID fid_TextLine_bbox;
static jfieldID fid_TextLine_chars;
static jfieldID fid_TextWidgetCharLayout_advance;
static jfieldID fid_TextWidgetCharLayout_index;
static jfieldID fid_TextWidgetCharLayout_rect;
static jfieldID fid_TextWidgetCharLayout_x;
static jfieldID fid_TextWidgetLayout_invMatrix;
static jfieldID fid_TextWidgetLayout_lines;
static jfieldID fid_TextWidgetLayout_matrix;
static jfieldID fid_TextWidgetLineLayout_chars;
static jfieldID fid_TextWidgetLineLayout_fontSize;
static jfieldID fid_TextWidgetLineLayout_index;
static jfieldID fid_TextWidgetLineLayout_rect;
static jfieldID fid_TextWidgetLineLayout_x;
static jfieldID fid_TextWidgetLineLayout_y;
static jfieldID fid_Text_pointer;

static jmethodID mid_Buffer_init;
static jmethodID mid_ColorSpace_fromPointer;
static jmethodID mid_ColorSpace_init;
static jmethodID mid_Context_Version_init;
static jmethodID mid_Context_Log_error;
static jmethodID mid_Context_Log_warning;
static jmethodID mid_DefaultAppearance_init;
static jmethodID mid_Device_beginGroup;
static jmethodID mid_Device_beginLayer;
static jmethodID mid_Device_beginMask;
static jmethodID mid_Device_beginTile;
static jmethodID mid_Device_clipImageMask;
static jmethodID mid_Device_clipPath;
static jmethodID mid_Device_clipStrokePath;
static jmethodID mid_Device_clipStrokeText;
static jmethodID mid_Device_clipText;
static jmethodID mid_Device_endGroup;
static jmethodID mid_Device_endLayer;
static jmethodID mid_Device_endMask;
static jmethodID mid_Device_endTile;
static jmethodID mid_Device_fillImage;
static jmethodID mid_Device_fillImageMask;
static jmethodID mid_Device_fillPath;
static jmethodID mid_Device_fillShade;
static jmethodID mid_Device_fillText;
static jmethodID mid_Device_ignoreText;
static jmethodID mid_Device_init;
static jmethodID mid_Device_popClip;
static jmethodID mid_Device_strokePath;
static jmethodID mid_Device_strokeText;
static jmethodID mid_DisplayList_init;
static jmethodID mid_DocumentWriter_OCRListener_progress;
static jmethodID mid_Document_init;
static jmethodID mid_DOM_init;
static jmethodID mid_DOMAttribute_init;
static jmethodID mid_FitzInputStream_init;
static jmethodID mid_Font_init;
static jmethodID mid_Image_init;
static jmethodID mid_Link_init;
static jmethodID mid_Location_init;
static jmethodID mid_Matrix_init;
static jmethodID mid_NativeDevice_init;
static jmethodID mid_Object_toString;
static jmethodID mid_Outline_init;
static jmethodID mid_OutlineItem_init;
static jmethodID mid_OutlineIterator_init;
static jmethodID mid_PDFAnnotation_init;
static jmethodID mid_LinkDestination_init;
static jmethodID mid_PDFDocument_JsEventListener_onAlert;
static jmethodID mid_PDFDocument_PDFEmbeddedFileParams_init;
static jmethodID mid_PDFDocument_init;
static jmethodID mid_PDFGraftMap_init;
static jmethodID mid_PDFObject_init;
static jmethodID mid_PDFPage_init;
static jmethodID mid_PDFWidget_init;
static jmethodID mid_PKCS7DistinguishedName_init;
static jmethodID mid_PKCS7Signer_maxDigest;
static jmethodID mid_PKCS7Signer_name;
static jmethodID mid_PKCS7Signer_sign;
static jmethodID mid_PKCS7Verifier_checkCertificate;
static jmethodID mid_PKCS7Verifier_checkDigest;
static jmethodID mid_Page_init;
static jmethodID mid_PathWalker_closePath;
static jmethodID mid_PathWalker_curveTo;
static jmethodID mid_PathWalker_lineTo;
static jmethodID mid_PathWalker_moveTo;
static jmethodID mid_Path_init;
static jmethodID mid_Pixmap_init;
static jmethodID mid_Point_init;
static jmethodID mid_Quad_init;
static jmethodID mid_Rect_init;
static jmethodID mid_SeekableInputStream_read;
static jmethodID mid_SeekableOutputStream_truncate;
static jmethodID mid_SeekableOutputStream_write;
static jmethodID mid_SeekableStream_position;
static jmethodID mid_SeekableStream_seek;
static jmethodID mid_Shade_init;
static jmethodID mid_StrokeState_init;
static jmethodID mid_StructuredTextWalker_beginLine;
static jmethodID mid_StructuredTextWalker_beginTextBlock;
static jmethodID mid_StructuredTextWalker_endLine;
static jmethodID mid_StructuredTextWalker_endTextBlock;
static jmethodID mid_StructuredTextWalker_onChar;
static jmethodID mid_StructuredTextWalker_onImageBlock;
static jmethodID mid_StructuredText_init;
static jmethodID mid_TextBlock_init;
static jmethodID mid_TextChar_init;
static jmethodID mid_TextLine_init;
static jmethodID mid_TextWalker_showGlyph;
static jmethodID mid_TextWidgetCharLayout_init;
static jmethodID mid_TextWidgetLayout_init;
static jmethodID mid_TextWidgetLineLayout_init;
static jmethodID mid_Text_init;

#ifdef _WIN32
static DWORD context_key;
#else
static pthread_key_t context_key;
#endif
static fz_context *base_context;

static int check_enums()
{
	int valid = 1;

	valid &= com_artifex_mupdf_fitz_Device_BLEND_NORMAL == FZ_BLEND_NORMAL;
	valid &= com_artifex_mupdf_fitz_Device_BLEND_MULTIPLY == FZ_BLEND_MULTIPLY;
	valid &= com_artifex_mupdf_fitz_Device_BLEND_SCREEN == FZ_BLEND_SCREEN;
	valid &= com_artifex_mupdf_fitz_Device_BLEND_OVERLAY == FZ_BLEND_OVERLAY;
	valid &= com_artifex_mupdf_fitz_Device_BLEND_DARKEN == FZ_BLEND_DARKEN;
	valid &= com_artifex_mupdf_fitz_Device_BLEND_LIGHTEN == FZ_BLEND_LIGHTEN;
	valid &= com_artifex_mupdf_fitz_Device_BLEND_COLOR_DODGE == FZ_BLEND_COLOR_DODGE;
	valid &= com_artifex_mupdf_fitz_Device_BLEND_COLOR_BURN == FZ_BLEND_COLOR_BURN;
	valid &= com_artifex_mupdf_fitz_Device_BLEND_HARD_LIGHT == FZ_BLEND_HARD_LIGHT;
	valid &= com_artifex_mupdf_fitz_Device_BLEND_SOFT_LIGHT == FZ_BLEND_SOFT_LIGHT;
	valid &= com_artifex_mupdf_fitz_Device_BLEND_DIFFERENCE == FZ_BLEND_DIFFERENCE;
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	return valid ? 1 : 0;
}

/* Helper functions to set the java exception flag. */

static void jni_throw_imp(JNIEnv *env, jclass cls, const char *mess)
{
	(*env)->ThrowNew(env, cls, mess);
}

#define jni_throw_void(env, info) do { jni_throw_imp(env, info); return; }
#define jni_throw(env, info) do { jni_throw_imp(env, info); return 0; }

static void jni_rethrow_imp(JNIEnv *env, fz_context *ctx)
{
	if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
		jni_throw_imp(env, cls_TryLaterException, fz_caught_message(ctx));
	else
		jni_throw_imp(env, cls_RuntimeException, fz_caught_message(ctx));
}

#define jni_rethrow_void(env, ctx) do { jni_rethrow_imp(env, ctx); return; } while (0);
#define jni_rethrow(env, ctx) do { jni_rethrow_imp(env, ctx); return 0; } while (0);

static void jni_throw_run_imp(JNIEnv *env, const char *info)
{
	jni_throw_imp(env, cls_RuntimeException, info);
}

#define jni_throw_run_void(env, info) do { jni_throw_run_imp(env, info); return; } while (0);
#define jni_throw_run(env, info) do { jni_throw_run_imp(env, info); return 0; } while (0);

static void jni_throw_oom_imp(JNIEnv *env, const char *info)
{
	jni_throw_imp(env, cls_OutOfMemoryError, info);
}

#define jni_throw_oom_void(env, info) do { jni_throw_oom_imp(env, info); return; } while (0);
#define jni_throw_oom(env, info) do { jni_throw_oom_imp(env, info); return 0; } while (0);

static void jni_throw_oob_imp(JNIEnv *env, const char *info)
{
	jni_throw_imp(env, cls_IndexOutOfBoundsException, info);
}

#define jni_throw_oob_void(env, info) do { jni_throw_oob_imp(env, info); return; } while (0);
#define jni_throw_oob(env, info) do { jni_throw_oob_imp(env, info); return 0; } while (0);

static void jni_throw_arg_imp(JNIEnv *env, const char *info)
{
	jni_throw_imp(env, cls_IllegalArgumentException, info);
}

#define jni_throw_arg_void(env, info) do { jni_throw_arg_imp(env, info); return; } while (0);
#define jni_throw_arg(env, info) do { jni_throw_arg_imp(env, info); return 0; } while (0);

static void jni_throw_io_imp(JNIEnv *env, const char *info)
{
	jni_throw_imp(env, cls_IOException, info);
}

#define jni_throw_io_void(env, info) do { jni_throw_io_imp(env, info); return; } while (0);
#define jni_throw_io(env, info) do { jni_throw_io_imp(env, info); return 0; } while (0);

static void jni_throw_null_imp(JNIEnv *env, const char *info)
{
	jni_throw_imp(env, cls_NullPointerException, info);
}

#define jni_throw_null_void(env, info) do { jni_throw_null_imp(env, info); return; } while (0);
#define jni_throw_null(env, info) do { jni_throw_null_imp(env, info); return 0; } while (0);

static void jni_throw_uoe_imp(JNIEnv *env, const char *info)
{
	jni_throw_imp(env, cls_UnsupportedOperationException, info);
}

#define jni_throw_uoe_void(env, info) do { jni_throw_uoe_imp(env, info); return; } while (0);
#define jni_throw_uoe(env, info) do { jni_throw_uoe_imp(env, info); return 0; } while (0);

/* Convert a java exception and throw into fitz. */

static void fz_throw_java_and_detach_thread(fz_context *ctx, JNIEnv *env, jboolean detach)
{
	jthrowable ex = (*env)->ExceptionOccurred(env);
	if (ex)
	{
		jobject msg;
		(*env)->ExceptionClear(env);
		msg = (*env)->CallObjectMethod(env, ex, mid_Object_toString);
		if ((*env)->ExceptionCheck(env))
			(*env)->ExceptionClear(env);
		else if (msg)
		{
			const char *p = (*env)->GetStringUTFChars(env, msg, NULL);
			if (p)
			{
				char buf[256];
				fz_strlcpy(buf, p, sizeof buf);
				(*env)->ReleaseStringUTFChars(env, msg, p);
				if (detach)
					(*jvm)->DetachCurrentThread(jvm);
				fz_throw(ctx, FZ_ERROR_GENERIC, "%s", buf);
			}
		}
	}
	if (detach)
		(*jvm)->DetachCurrentThread(jvm);
	fz_throw(ctx, FZ_ERROR_GENERIC, "unknown java error");
}

#define fz_throw_java(ctx, env) fz_throw_java_and_detach_thread((ctx), (env), JNI_FALSE)

#define fz_throw_and_detach_thread(ctx, detach, code, ...) \
	do \
	{ \
		if (detach) \
			(*jvm)->DetachCurrentThread(jvm); \
		fz_throw((ctx), (code), __VA_ARGS__); \
	} while (0)

#define fz_rethrow_and_detach_thread(ctx, detach) \
	do \
	{ \
		if (detach) \
			(*jvm)->DetachCurrentThread(jvm); \
		fz_rethrow(ctx); \
	} while (0)

typedef struct {
	pdf_pkcs7_verifier base;
	jobject jverifier;
} java_pkcs7_verifier;

/* Load classes, field and method IDs. */

static const char *current_class_name = NULL;
static jclass current_class = NULL;

static jclass get_class(int *failed, JNIEnv *env, const char *name)
{
	jclass local;

	if (*failed) return NULL;

	current_class_name = name;
	local = (*env)->FindClass(env, name);
	if (!local || (*env)->ExceptionCheck(env))
	{
		LOGI("Failed to find class %s", name);
		*failed = 1;
		return NULL;
	}

	current_class = (*env)->NewGlobalRef(env, local);
	if (!current_class)
	{
		LOGI("Failed to make global ref for %s", name);
		*failed = 1;
		return NULL;
	}

	(*env)->DeleteLocalRef(env, local);

	return current_class;
}

static jfieldID get_field(int *failed, JNIEnv *env, const char *field, const char *sig)
{
	jfieldID fid;

	if (*failed || !current_class) return NULL;

	fid = (*env)->GetFieldID(env, current_class, field, sig);
	if (fid == 0 || (*env)->ExceptionCheck(env))
	{
		LOGI("Failed to get field for %s %s %s", current_class_name, field, sig);
		*failed = 1;
	}

	return fid;
}

static jfieldID get_static_field(int *failed, JNIEnv *env, const char *field, const char *sig)
{
	jfieldID fid;

	if (*failed || !current_class) return NULL;

	fid = (*env)->GetStaticFieldID(env, current_class, field, sig);
	if (fid == 0 || (*env)->ExceptionCheck(env))
	{
		LOGI("Failed to get static field for %s %s %s", current_class_name, field, sig);
		*failed = 1;
	}

	return fid;
}

static jmethodID get_method(int *failed, JNIEnv *env, const char *method, const char *sig)
{
	jmethodID mid;

	if (*failed || !current_class) return NULL;

	mid = (*env)->GetMethodID(env, current_class, method, sig);
	if (mid == 0 || (*env)->ExceptionCheck(env))
	{
		LOGI("Failed to get method for %s %s %s", current_class_name, method, sig);
		*failed = 1;
	}

	return mid;
}

static jmethodID get_static_method(int *failed, JNIEnv *env, const char *method, const char *sig)
{
	jmethodID mid;

	if (*failed || !current_class) return NULL;

	mid = (*env)->GetStaticMethodID(env, current_class, method, sig);
	if (mid == 0 || (*env)->ExceptionCheck(env))
	{
		LOGI("Failed to get static method for %s %s %s", current_class_name, method, sig);
		*failed = 1;
	}

	return mid;
}

static int find_fids(JNIEnv *env)
{
	int err = 0;
	int getvmErr;

	/* Get and store the main JVM pointer. We need this in order to get
	 * JNIEnv pointers on callback threads. This is specifically
	 * guaranteed to be safe to store in a static var. */

	getvmErr = (*env)->GetJavaVM(env, &jvm);
	if (getvmErr < 0)
	{
		LOGE("cannot get JVM interface (error %d)", getvmErr);
		return -1;
	}

	/* Look up Context first as it is required for logging. E.g. when
	 * classes' statics are being executed which may cause logging. */

	cls_Context = get_class(&err, env, PKG"Context");
	fid_Context_log = get_static_field(&err, env, "log", "L"PKG"Context$Log;");
	fid_Context_lock = get_static_field(&err, env, "lock", "Ljava/lang/Object;");

	cls_Context_Log = get_class(&err, env, PKG"Context$Log");
	mid_Context_Log_error = get_method(&err, env, "error", "(Ljava/lang/String;)V");
	mid_Context_Log_warning = get_method(&err, env, "warning", "(Ljava/lang/String;)V");

	cls_Context_Version = get_class(&err, env, PKG"Context$Version");
	fid_Context_Version_major = get_field(&err, env, "major", "I");
	fid_Context_Version_minor = get_field(&err, env, "minor", "I");
	fid_Context_Version_patch = get_field(&err, env, "patch", "I");
	fid_Context_Version_version = get_field(&err, env, "version", "Ljava/lang/String;");
	mid_Context_Version_init = get_method(&err, env, "<init>", "()V");

	/* MuPDF classes */

	cls_Buffer = get_class(&err, env, PKG"Buffer");
	mid_Buffer_init = get_method(&err, env, "<init>", "(J)V");
	fid_Buffer_pointer = get_field(&err, env, "pointer", "J");

	cls_ColorSpace = get_class(&err, env, PKG"ColorSpace");
	fid_ColorSpace_pointer = get_field(&err, env, "pointer", "J");
	mid_ColorSpace_init = get_method(&err, env, "<init>", "(J)V");
	mid_ColorSpace_fromPointer = get_static_method(&err, env, "fromPointer", "(J)L"PKG"ColorSpace;");

	cls_Cookie = get_class(&err, env, PKG"Cookie");
	fid_Cookie_pointer = get_field(&err, env, "pointer", "J");

	cls_DefaultAppearance = get_class(&err, env, PKG"DefaultAppearance");
	fid_DefaultAppearance_color = get_field(&err, env, "color", "[F");
	fid_DefaultAppearance_font = get_field(&err, env, "font", "Ljava/lang/String;");
	fid_DefaultAppearance_size = get_field(&err, env, "size", "F");
	mid_DefaultAppearance_init = get_method(&err, env, "<init>", "()V");

	cls_Device = get_class(&err, env, PKG"Device");
	fid_Device_pointer = get_field(&err, env, "pointer", "J");
	mid_Device_init = get_method(&err, env, "<init>", "(J)V");
	mid_Device_fillPath = get_method(&err, env, "fillPath", "(L"PKG"Path;ZL"PKG"Matrix;L"PKG"ColorSpace;[FFI)V");
	mid_Device_strokePath = get_method(&err, env, "strokePath", "(L"PKG"Path;L"PKG"StrokeState;L"PKG"Matrix;L"PKG"ColorSpace;[FFI)V");
	mid_Device_clipPath = get_method(&err, env, "clipPath", "(L"PKG"Path;ZL"PKG"Matrix;)V");
	mid_Device_clipStrokePath = get_method(&err, env, "clipStrokePath", "(L"PKG"Path;L"PKG"StrokeState;L"PKG"Matrix;)V");
	mid_Device_fillText = get_method(&err, env, "fillText", "(L"PKG"Text;L"PKG"Matrix;L"PKG"ColorSpace;[FFI)V");
	mid_Device_strokeText = get_method(&err, env, "strokeText", "(L"PKG"Text;L"PKG"StrokeState;L"PKG"Matrix;L"PKG"ColorSpace;[FFI)V");
	mid_Device_clipText = get_method(&err, env, "clipText", "(L"PKG"Text;L"PKG"Matrix;)V");
	mid_Device_clipStrokeText = get_method(&err, env, "clipStrokeText", "(L"PKG"Text;L"PKG"StrokeState;L"PKG"Matrix;)V");
	mid_Device_ignoreText = get_method(&err, env, "ignoreText", "(L"PKG"Text;L"PKG"Matrix;)V");
	mid_Device_fillShade = get_method(&err, env, "fillShade", "(L"PKG"Shade;L"PKG"Matrix;FI)V");
	mid_Device_fillImage = get_method(&err, env, "fillImage", "(L"PKG"Image;L"PKG"Matrix;FI)V");
	mid_Device_fillImageMask = get_method(&err, env, "fillImageMask", "(L"PKG"Image;L"PKG"Matrix;L"PKG"ColorSpace;[FFI)V");
	mid_Device_clipImageMask = get_method(&err, env, "clipImageMask", "(L"PKG"Image;L"PKG"Matrix;)V");
	mid_Device_popClip = get_method(&err, env, "popClip", "()V");
	mid_Device_beginLayer = get_method(&err, env, "beginLayer", "(Ljava/lang/String;)V");
	mid_Device_endLayer = get_method(&err, env, "endLayer", "()V");
	mid_Device_beginMask = get_method(&err, env, "beginMask", "(L"PKG"Rect;ZL"PKG"ColorSpace;[FI)V");
	mid_Device_endMask = get_method(&err, env, "endMask", "()V");
	mid_Device_beginGroup = get_method(&err, env, "beginGroup", "(L"PKG"Rect;L"PKG"ColorSpace;ZZIF)V");
	mid_Device_endGroup = get_method(&err, env, "endGroup", "()V");
	mid_Device_beginTile = get_method(&err, env, "beginTile", "(L"PKG"Rect;L"PKG"Rect;FFL"PKG"Matrix;I)I");
	mid_Device_endTile = get_method(&err, env, "endTile", "()V");

	cls_DisplayList = get_class(&err, env, PKG"DisplayList");
	fid_DisplayList_pointer = get_field(&err, env, "pointer", "J");
	mid_DisplayList_init = get_method(&err, env, "<init>", "(J)V");

	cls_Document = get_class(&err, env, PKG"Document");
	fid_Document_pointer = get_field(&err, env, "pointer", "J");
	mid_Document_init = get_method(&err, env, "<init>", "(J)V");

	cls_DocumentWriter = get_class(&err, env, PKG"DocumentWriter");
	fid_DocumentWriter_pointer = get_field(&err, env, "pointer", "J");
	fid_DocumentWriter_ocrlistener = get_field(&err, env, "ocrlistener", "J");

	cls_DocumentWriter_OCRListener = get_class(&err, env, PKG"DocumentWriter$OCRListener");
	mid_DocumentWriter_OCRListener_progress = get_method(&err, env, "progress", "(II)Z");

	cls_DOM = get_class(&err, env, PKG"DOM");
	fid_DOM_pointer = get_field(&err, env, "pointer", "J");
	mid_DOM_init = get_method(&err, env, "<init>", "(J)V");

	cls_DOMAttribute = get_class(&err, env, PKG"DOM$DOMAttribute");
	fid_DOMAttribute_attribute = get_field(&err, env, "attribute", "Ljava/lang/String;");
	fid_DOMAttribute_value = get_field(&err, env, "value", "Ljava/lang/String;");
	mid_DOMAttribute_init = get_method(&err, env, "<init>", "()V");

	cls_FitzInputStream = get_class(&err, env, PKG"FitzInputStream");
	fid_FitzInputStream_pointer = get_field(&err, env, "pointer", "J");
	fid_FitzInputStream_markpos = get_field(&err, env, "markpos", "J");
	fid_FitzInputStream_closed = get_field(&err, env, "closed", "Z");
	mid_FitzInputStream_init = get_method(&err, env, "<init>", "(J)V");

	cls_Font = get_class(&err, env, PKG"Font");
	fid_Font_pointer = get_field(&err, env, "pointer", "J");
	mid_Font_init = get_method(&err, env, "<init>", "(J)V");

	cls_Story = get_class(&err, env, PKG"Story");
	fid_Story_pointer = get_field(&err, env, "pointer", "J");

	cls_Image = get_class(&err, env, PKG"Image");
	fid_Image_pointer = get_field(&err, env, "pointer", "J");
	mid_Image_init = get_method(&err, env, "<init>", "(J)V");

	cls_Link = get_class(&err, env, PKG"Link");
	fid_Link_pointer = get_field(&err, env, "pointer", "J");
	mid_Link_init = get_method(&err, env, "<init>", "(J)V");

	cls_Location = get_class(&err, env, PKG"Location");
	mid_Location_init = get_method(&err, env, "<init>", "(II)V");

	cls_Matrix = get_class(&err, env, PKG"Matrix");
	fid_Matrix_a = get_field(&err, env, "a", "F");
	fid_Matrix_b = get_field(&err, env, "b", "F");
	fid_Matrix_c = get_field(&err, env, "c", "F");
	fid_Matrix_d = get_field(&err, env, "d", "F");
	fid_Matrix_e = get_field(&err, env, "e", "F");
	fid_Matrix_f = get_field(&err, env, "f", "F");
	mid_Matrix_init = get_method(&err, env, "<init>", "(FFFFFF)V");

	cls_NativeDevice = get_class(&err, env, PKG"NativeDevice");
	fid_NativeDevice_nativeResource = get_field(&err, env, "nativeResource", "Ljava/lang/Object;");
	fid_NativeDevice_nativeInfo = get_field(&err, env, "nativeInfo", "J");
	mid_NativeDevice_init = get_method(&err, env, "<init>", "(J)V");

	cls_Outline = get_class(&err, env, PKG"Outline");
	mid_Outline_init = get_method(&err, env, "<init>", "(Ljava/lang/String;Ljava/lang/String;[L"PKG"Outline;)V");

	cls_OutlineItem = get_class(&err, env, PKG"OutlineIterator$OutlineItem");
	mid_OutlineItem_init = get_method(&err, env, "<init>", "(Ljava/lang/String;Ljava/lang/String;Z)V");

	cls_OutlineIterator = get_class(&err, env, PKG"OutlineIterator");
	fid_OutlineIterator_pointer = get_field(&err, env, "pointer", "J");
	mid_OutlineIterator_init = get_method(&err, env, "<init>", "(J)V");

	cls_Page = get_class(&err, env, PKG"Page");
	fid_Page_pointer = get_field(&err, env, "pointer", "J");
	mid_Page_init = get_method(&err, env, "<init>", "(J)V");

	cls_Path = get_class(&err, env, PKG"Path");
	fid_Path_pointer = get_field(&err, env, "pointer", "J");
	mid_Path_init = get_method(&err, env, "<init>", "(J)V");

	cls_PathWalker = get_class(&err, env, PKG"PathWalker");
	mid_PathWalker_moveTo = get_method(&err, env, "moveTo", "(FF)V");
	mid_PathWalker_lineTo = get_method(&err, env, "lineTo", "(FF)V");
	mid_PathWalker_curveTo = get_method(&err, env, "curveTo", "(FFFFFF)V");
	mid_PathWalker_closePath = get_method(&err, env, "closePath", "()V");

	cls_PDFAnnotation = get_class(&err, env, PKG"PDFAnnotation");
	fid_PDFAnnotation_pointer = get_field(&err, env, "pointer", "J");
	mid_PDFAnnotation_init = get_method(&err, env, "<init>", "(J)V");

	cls_PDFDocument = get_class(&err, env, PKG"PDFDocument");
	fid_PDFDocument_pointer = get_field(&err, env, "pointer", "J");
	mid_PDFDocument_init = get_method(&err, env, "<init>", "(J)V");

	cls_LinkDestination = get_class(&err, env, PKG"LinkDestination");
	mid_LinkDestination_init = get_method(&err, env, "<init>", "(IIIFFFFF)V");
	fid_LinkDestination_chapter = get_field(&err, env, "chapter", "I");
	fid_LinkDestination_page = get_field(&err, env, "page", "I");
	fid_LinkDestination_type = get_field(&err, env, "type", "I");
	fid_LinkDestination_x = get_field(&err, env, "x", "F");
	fid_LinkDestination_y = get_field(&err, env, "y", "F");
	fid_LinkDestination_width = get_field(&err, env, "width", "F");
	fid_LinkDestination_height = get_field(&err, env, "height", "F");
	fid_LinkDestination_zoom = get_field(&err, env, "zoom", "F");

	cls_PDFDocument_JsEventListener = get_class(&err, env, PKG"PDFDocument$JsEventListener");
	mid_PDFDocument_JsEventListener_onAlert = get_method(&err, env, "onAlert", "(L"PKG"PDFDocument;Ljava/lang/String;Ljava/lang/String;IIZLjava/lang/String;Z)L"PKG"PDFDocument$JsEventListener$AlertResult;");

	cls_PDFDocument_PDFEmbeddedFileParams = get_class(&err, env, PKG"PDFDocument$PDFEmbeddedFileParams");
	mid_PDFDocument_PDFEmbeddedFileParams_init = get_method(&err, env, "<init>", "(Ljava/lang/String;Ljava/lang/String;IJJ)V");

	cls_AlertResult = get_class(&err, env, PKG"PDFDocument$JsEventListener$AlertResult");
	fid_AlertResult_buttonPressed = get_field(&err, env, "buttonPressed", "I");
	fid_AlertResult_checkboxChecked = get_field(&err, env, "checkboxChecked", "Z");

	cls_PDFGraftMap = get_class(&err, env, PKG"PDFGraftMap");
	fid_PDFGraftMap_pointer = get_field(&err, env, "pointer", "J");
	mid_PDFGraftMap_init = get_method(&err, env, "<init>", "(J)V");

	cls_PDFObject = get_class(&err, env, PKG"PDFObject");
	fid_PDFObject_pointer = get_field(&err, env, "pointer", "J");
	fid_PDFObject_Null = get_static_field(&err, env, "Null", "L"PKG"PDFObject;");
	mid_PDFObject_init = get_method(&err, env, "<init>", "(J)V");

	cls_PDFPage = get_class(&err, env, PKG"PDFPage");
	fid_PDFPage_pointer = get_field(&err, env, "pointer", "J");
	mid_PDFPage_init = get_method(&err, env, "<init>", "(J)V");

	cls_PDFWidget = get_class(&err, env, PKG"PDFWidget");
	fid_PDFWidget_pointer = get_field(&err, env, "pointer", "J");
	fid_PDFWidget_fieldType = get_field(&err, env, "fieldType", "I");
	fid_PDFWidget_textFormat = get_field(&err, env, "textFormat", "I");
	fid_PDFWidget_maxLen = get_field(&err, env, "maxLen", "I");
	fid_PDFWidget_fieldFlags = get_field(&err, env, "fieldFlags", "I");
	fid_PDFWidget_options = get_field(&err, env, "options", "[Ljava/lang/String;");
	mid_PDFWidget_init = get_method(&err, env, "<init>", "(J)V");

	cls_PKCS7Signer = get_class(&err, env, PKG"PKCS7Signer");
	fid_PKCS7Signer_pointer = get_field(&err, env, "pointer", "J");
	mid_PKCS7Signer_name = get_method(&err, env, "name", "()L"PKG"PKCS7DistinguishedName;");
	mid_PKCS7Signer_sign = get_method(&err, env, "sign", "(L"PKG"FitzInputStream;)[B");
	mid_PKCS7Signer_maxDigest = get_method(&err, env, "maxDigest", "()I");

	cls_PKCS7Verifier = get_class(&err, env, PKG"PKCS7Verifier");
	fid_PKCS7Verifier_pointer = get_field(&err, env, "pointer", "J");
	mid_PKCS7Verifier_checkCertificate = get_method(&err, env, "checkCertificate", "([B)I");
	mid_PKCS7Verifier_checkDigest = get_method(&err, env, "checkDigest", "(L"PKG"FitzInputStream;[B)I");

	cls_PKCS7DistinguishedName = get_class(&err, env, PKG"PKCS7DistinguishedName");
	fid_PKCS7DistinguishedName_cn = get_field(&err, env, "cn", "Ljava/lang/String;");
	fid_PKCS7DistinguishedName_c = get_field(&err, env, "c", "Ljava/lang/String;");
	fid_PKCS7DistinguishedName_o = get_field(&err, env, "o", "Ljava/lang/String;");
	fid_PKCS7DistinguishedName_ou = get_field(&err, env, "ou", "Ljava/lang/String;");
	fid_PKCS7DistinguishedName_email = get_field(&err, env, "email", "Ljava/lang/String;");
	mid_PKCS7DistinguishedName_init = get_method(&err, env, "<init>", "()V");

	cls_Pixmap = get_class(&err, env, PKG"Pixmap");
	fid_Pixmap_pointer = get_field(&err, env, "pointer", "J");
	mid_Pixmap_init = get_method(&err, env, "<init>", "(J)V");

	cls_Point = get_class(&err, env, PKG"Point");
	mid_Point_init = get_method(&err, env, "<init>", "(FF)V");
	fid_Point_x = get_field(&err, env, "x", "F");
	fid_Point_y = get_field(&err, env, "y", "F");

	cls_Quad = get_class(&err, env, PKG"Quad");
	fid_Quad_ul_x = get_field(&err, env, "ul_x", "F");
	fid_Quad_ul_y = get_field(&err, env, "ul_y", "F");
	fid_Quad_ur_x = get_field(&err, env, "ur_x", "F");
	fid_Quad_ur_y = get_field(&err, env, "ur_y", "F");
	fid_Quad_ll_x = get_field(&err, env, "ll_x", "F");
	fid_Quad_ll_y = get_field(&err, env, "ll_y", "F");
	fid_Quad_lr_x = get_field(&err, env, "lr_x", "F");
	fid_Quad_lr_y = get_field(&err, env, "lr_y", "F");
	mid_Quad_init = get_method(&err, env, "<init>", "(FFFFFFFF)V");

	cls_ArrayOfQuad = get_class(&err, env, "[L"PKG"Quad;");

	cls_Rect = get_class(&err, env, PKG"Rect");
	fid_Rect_x0 = get_field(&err, env, "x0", "F");
	fid_Rect_x1 = get_field(&err, env, "x1", "F");
	fid_Rect_y0 = get_field(&err, env, "y0", "F");
	fid_Rect_y1 = get_field(&err, env, "y1", "F");
	mid_Rect_init = get_method(&err, env, "<init>", "(FFFF)V");

	cls_SeekableInputStream = get_class(&err, env, PKG"SeekableInputStream");
	mid_SeekableInputStream_read = get_method(&err, env, "read", "([B)I");

	cls_SeekableOutputStream = get_class(&err, env, PKG"SeekableOutputStream");
	mid_SeekableOutputStream_truncate = get_method(&err, env, "truncate", "()V");
	mid_SeekableOutputStream_write = get_method(&err, env, "write", "([BII)V");

	cls_SeekableStream = get_class(&err, env, PKG"SeekableStream");
	mid_SeekableStream_position = get_method(&err, env, "position", "()J");
	mid_SeekableStream_seek = get_method(&err, env, "seek", "(JI)J");

	cls_Shade = get_class(&err, env, PKG"Shade");
	fid_Shade_pointer = get_field(&err, env, "pointer", "J");
	mid_Shade_init = get_method(&err, env, "<init>", "(J)V");

	cls_String = get_class(&err, env, "java/lang/String");

	cls_StrokeState = get_class(&err, env, PKG"StrokeState");
	fid_StrokeState_pointer = get_field(&err, env, "pointer", "J");
	mid_StrokeState_init = get_method(&err, env, "<init>", "(J)V");

	cls_StructuredText = get_class(&err, env, PKG"StructuredText");
	fid_StructuredText_pointer = get_field(&err, env, "pointer", "J");
	mid_StructuredText_init = get_method(&err, env, "<init>", "(J)V");

	cls_StructuredTextWalker = get_class(&err, env, PKG"StructuredTextWalker");
	mid_StructuredTextWalker_onImageBlock = get_method(&err, env, "onImageBlock", "(L"PKG"Rect;L"PKG"Matrix;L"PKG"Image;)V");
	mid_StructuredTextWalker_beginTextBlock = get_method(&err, env, "beginTextBlock", "(L"PKG"Rect;)V");
	mid_StructuredTextWalker_endTextBlock = get_method(&err, env, "endTextBlock", "()V");
	mid_StructuredTextWalker_beginLine = get_method(&err, env, "beginLine", "(L"PKG"Rect;I)V");
	mid_StructuredTextWalker_endLine = get_method(&err, env, "endLine", "()V");
	mid_StructuredTextWalker_onChar = get_method(&err, env, "onChar", "(IL"PKG"Point;L"PKG"Font;FL"PKG"Quad;)V");

	cls_Text = get_class(&err, env, PKG"Text");
	fid_Text_pointer = get_field(&err, env, "pointer", "J");
	mid_Text_init = get_method(&err, env, "<init>", "(J)V");

	cls_TextBlock = get_class(&err, env, PKG"StructuredText$TextBlock");
	fid_TextBlock_bbox = get_field(&err, env, "bbox", "L"PKG"Rect;");
	fid_TextBlock_lines = get_field(&err, env, "lines", "[L"PKG"StructuredText$TextLine;");
	mid_TextBlock_init = get_method(&err, env, "<init>", "()V");

	cls_TextChar = get_class(&err, env, PKG"StructuredText$TextChar");
	fid_TextChar_quad = get_field(&err, env, "quad", "L"PKG"Quad;");
	fid_TextChar_c = get_field(&err, env, "c", "I");
	mid_TextChar_init = get_method(&err, env, "<init>", "()V");

	cls_TextLine = get_class(&err, env, PKG"StructuredText$TextLine");
	fid_TextLine_bbox = get_field(&err, env, "bbox", "L"PKG"Rect;");
	fid_TextLine_chars = get_field(&err, env, "chars", "[L"PKG"StructuredText$TextChar;");
	mid_TextLine_init = get_method(&err, env, "<init>", "()V");

	cls_TextWalker = get_class(&err, env, PKG"TextWalker");
	mid_TextWalker_showGlyph = get_method(&err, env, "showGlyph", "(L"PKG"Font;L"PKG"Matrix;IIZ)V");

	cls_TextWidgetLayout = get_class(&err, env, PKG"PDFWidget$TextWidgetLayout");
	fid_TextWidgetLayout_matrix = get_field(&err, env, "matrix", "L"PKG"Matrix;");
	fid_TextWidgetLayout_invMatrix = get_field(&err, env, "invMatrix", "L"PKG"Matrix;");
	fid_TextWidgetLayout_lines = get_field(&err, env, "lines", "[L"PKG"PDFWidget$TextWidgetLineLayout;");
	mid_TextWidgetLayout_init = get_method(&err, env, "<init>", "()V");

	cls_TextWidgetLineLayout = get_class(&err, env, PKG"PDFWidget$TextWidgetLineLayout");
	fid_TextWidgetLineLayout_x = get_field(&err, env, "x", "F");
	fid_TextWidgetLineLayout_y = get_field(&err, env, "y", "F");
	fid_TextWidgetLineLayout_fontSize = get_field(&err, env, "fontSize", "F");
	fid_TextWidgetLineLayout_index = get_field(&err, env, "index", "I");
	fid_TextWidgetLineLayout_rect = get_field(&err, env, "rect", "L"PKG"Rect;");
	fid_TextWidgetLineLayout_chars = get_field(&err, env, "chars", "[L"PKG"PDFWidget$TextWidgetCharLayout;");
	mid_TextWidgetLineLayout_init = get_method(&err, env, "<init>", "()V");

	cls_TextWidgetCharLayout = get_class(&err, env, PKG"PDFWidget$TextWidgetCharLayout");
	fid_TextWidgetCharLayout_x = get_field(&err, env, "x", "F");
	fid_TextWidgetCharLayout_advance = get_field(&err, env, "advance", "F");
	fid_TextWidgetCharLayout_index = get_field(&err, env, "index", "I");
	fid_TextWidgetCharLayout_rect = get_field(&err, env, "rect", "L"PKG"Rect;");
	mid_TextWidgetCharLayout_init = get_method(&err, env, "<init>", "()V");

	cls_TryLaterException = get_class(&err, env, PKG"TryLaterException");

	/* Standard Java classes */

	cls_FloatArray = get_class(&err, env, "[F");
	cls_IntegerArray = get_class(&err, env, "[I");

	cls_Object = get_class(&err, env, "java/lang/Object");
	mid_Object_toString = get_method(&err, env, "toString", "()Ljava/lang/String;");

	cls_IndexOutOfBoundsException = get_class(&err, env, "java/lang/IndexOutOfBoundsException");
	cls_IllegalArgumentException = get_class(&err, env, "java/lang/IllegalArgumentException");
	cls_IOException = get_class(&err, env, "java/io/IOException");
	cls_NullPointerException = get_class(&err, env, "java/lang/NullPointerException");
	cls_RuntimeException = get_class(&err, env, "java/lang/RuntimeException");
	cls_UnsupportedOperationException = get_class(&err, env, "java/lang/UnsupportedOperationException");

	cls_OutOfMemoryError = get_class(&err, env, "java/lang/OutOfMemoryError");

	if (err)
	{
		LOGE("one or more class, member or field IDs could not be found");
		return -1;
	}

	return 0;
}

/* When making callbacks from C to java, we may be called on threads
 * other than the foreground. As such, we have no JNIEnv. This function
 * handles getting us the required environment */
static JNIEnv *jni_attach_thread(jboolean *detach)
{
	JNIEnv *env = NULL;
	int state;

	*detach = JNI_FALSE;
	state = (*jvm)->GetEnv(jvm, (void *)&env, MY_JNI_VERSION);
	if (state == JNI_EDETACHED)
	{
		*detach = JNI_TRUE;
		state = (*jvm)->AttachCurrentThread(jvm, (void *)&env, NULL);
	}

	if (state != JNI_OK) return NULL;

	return env;
}

static void jni_detach_thread(jboolean detach)
{
	if (!detach) return;
	(*jvm)->DetachCurrentThread(jvm);
}

static void lose_fids(JNIEnv *env)
{
	(*env)->DeleteGlobalRef(env, cls_AlertResult);
	(*env)->DeleteGlobalRef(env, cls_ArrayOfQuad);
	(*env)->DeleteGlobalRef(env, cls_Buffer);
	(*env)->DeleteGlobalRef(env, cls_ColorSpace);
	(*env)->DeleteGlobalRef(env, cls_Context);
	(*env)->DeleteGlobalRef(env, cls_Context_Log);
	(*env)->DeleteGlobalRef(env, cls_Context_Version);
	(*env)->DeleteGlobalRef(env, cls_Cookie);
	(*env)->DeleteGlobalRef(env, cls_DefaultAppearance);
	(*env)->DeleteGlobalRef(env, cls_Device);
	(*env)->DeleteGlobalRef(env, cls_DisplayList);
	(*env)->DeleteGlobalRef(env, cls_Document);
	(*env)->DeleteGlobalRef(env, cls_DocumentWriter);
	(*env)->DeleteGlobalRef(env, cls_DOM);
	(*env)->DeleteGlobalRef(env, cls_DOMAttribute);
	(*env)->DeleteGlobalRef(env, cls_FitzInputStream);
	(*env)->DeleteGlobalRef(env, cls_FloatArray);
	(*env)->DeleteGlobalRef(env, cls_Font);
	(*env)->DeleteGlobalRef(env, cls_Story);
	(*env)->DeleteGlobalRef(env, cls_IOException);
	(*env)->DeleteGlobalRef(env, cls_IllegalArgumentException);
	(*env)->DeleteGlobalRef(env, cls_Image);
	(*env)->DeleteGlobalRef(env, cls_IndexOutOfBoundsException);
	(*env)->DeleteGlobalRef(env, cls_IntegerArray);
	(*env)->DeleteGlobalRef(env, cls_Link);
	(*env)->DeleteGlobalRef(env, cls_LinkDestination);
	(*env)->DeleteGlobalRef(env, cls_Location);
	(*env)->DeleteGlobalRef(env, cls_Matrix);
	(*env)->DeleteGlobalRef(env, cls_NativeDevice);
	(*env)->DeleteGlobalRef(env, cls_NullPointerException);
	(*env)->DeleteGlobalRef(env, cls_Object);
	(*env)->DeleteGlobalRef(env, cls_OutOfMemoryError);
	(*env)->DeleteGlobalRef(env, cls_Outline);
	(*env)->DeleteGlobalRef(env, cls_OutlineItem);
	(*env)->DeleteGlobalRef(env, cls_OutlineIterator);
	(*env)->DeleteGlobalRef(env, cls_PDFAnnotation);
	(*env)->DeleteGlobalRef(env, cls_PDFDocument);
	(*env)->DeleteGlobalRef(env, cls_PDFDocument_JsEventListener);
	(*env)->DeleteGlobalRef(env, cls_PDFDocument_PDFEmbeddedFileParams);
	(*env)->DeleteGlobalRef(env, cls_PDFGraftMap);
	(*env)->DeleteGlobalRef(env, cls_PDFObject);
	(*env)->DeleteGlobalRef(env, cls_PDFPage);
	(*env)->DeleteGlobalRef(env, cls_PDFWidget);
	(*env)->DeleteGlobalRef(env, cls_PKCS7DistinguishedName);
	(*env)->DeleteGlobalRef(env, cls_PKCS7Signer);
	(*env)->DeleteGlobalRef(env, cls_PKCS7Verifier);
	(*env)->DeleteGlobalRef(env, cls_Page);
	(*env)->DeleteGlobalRef(env, cls_Path);
	(*env)->DeleteGlobalRef(env, cls_PathWalker);
	(*env)->DeleteGlobalRef(env, cls_Pixmap);
	(*env)->DeleteGlobalRef(env, cls_Point);
	(*env)->DeleteGlobalRef(env, cls_Quad);
	(*env)->DeleteGlobalRef(env, cls_Rect);
	(*env)->DeleteGlobalRef(env, cls_RuntimeException);
	(*env)->DeleteGlobalRef(env, cls_SeekableInputStream);
	(*env)->DeleteGlobalRef(env, cls_SeekableOutputStream);
	(*env)->DeleteGlobalRef(env, cls_SeekableStream);
	(*env)->DeleteGlobalRef(env, cls_Shade);
	(*env)->DeleteGlobalRef(env, cls_String);
	(*env)->DeleteGlobalRef(env, cls_StrokeState);
	(*env)->DeleteGlobalRef(env, cls_StructuredText);
	(*env)->DeleteGlobalRef(env, cls_StructuredTextWalker);
	(*env)->DeleteGlobalRef(env, cls_Text);
	(*env)->DeleteGlobalRef(env, cls_TextBlock);
	(*env)->DeleteGlobalRef(env, cls_TextChar);
	(*env)->DeleteGlobalRef(env, cls_TextLine);
	(*env)->DeleteGlobalRef(env, cls_TextWalker);
	(*env)->DeleteGlobalRef(env, cls_TextWidgetCharLayout);
	(*env)->DeleteGlobalRef(env, cls_TextWidgetLayout);
	(*env)->DeleteGlobalRef(env, cls_TextWidgetLineLayout);
	(*env)->DeleteGlobalRef(env, cls_TryLaterException);
	(*env)->DeleteGlobalRef(env, cls_UnsupportedOperationException);
}


JNIEXPORT jint JNICALL
JNI_OnLoad(JavaVM *vm, void *reserved)
{
	JNIEnv *env;
	jint ret;

	ret = (*vm)->GetEnv(vm, (void **)&env, MY_JNI_VERSION);
	if (ret != JNI_OK)
	{
		LOGE("cannot get JNI interface during load (error %d)", ret);
		return -1;
	}

	return MY_JNI_VERSION;
}

JNIEXPORT void JNICALL JNI_OnUnload(JavaVM *vm, void *reserved)
{
	JNIEnv *env;
	jint ret;

	ret = (*vm)->GetEnv(vm, (void **)&env, MY_JNI_VERSION);
	if (ret != JNI_OK)
	{
		/* If this fails, we're really in trouble! */
		LOGE("cannot get JNI interface during unload (error %d)", ret);
		return;
	}

	fz_drop_context(base_context);
	base_context = NULL;
	lose_fids(env);
}

#ifdef HAVE_ANDROID
#include "jni/android/androidfonts.c"
#endif

#include "jni/wrap.c"

#include "jni/context.c"
#include "jni/device.c"
#include "jni/nativedevice.c"

#include "jni/buffer.c"
#include "jni/colorspace.c"
#include "jni/cookie.c"
#include "jni/displaylist.c"
#include "jni/displaylistdevice.c"
#include "jni/document.c"
#include "jni/documentwriter.c"
#include "jni/drawdevice.c"
#include "jni/fitzinputstream.c"
#include "jni/font.c"
#include "jni/image.c"
#include "jni/link.c"
#include "jni/outlineiterator.c"
#include "jni/page.c"
#include "jni/path.c"
#include "jni/pdfannotation.c"
#include "jni/pdfdocument.c"
#include "jni/pdfgraftmap.c"
#include "jni/pdfobject.c"
#include "jni/pdfpage.c"
#include "jni/pdfwidget.c"
#include "jni/pixmap.c"
#include "jni/pkcs7signer.c"
#include "jni/pkcs7verifier.c"
#include "jni/rect.c"
#include "jni/shade.c"
#include "jni/strokestate.c"
#include "jni/structuredtext.c"
#include "jni/text.c"
#include "jni/story.c"
#include "jni/dom.c"

#ifdef HAVE_ANDROID
#include "jni/android/androiddrawdevice.c"
#include "jni/android/androidimage.c"
#endif







mupdf-1.21.1-source/platform/java/mupdf_native.h

/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Buffer */

#ifndef _Included_com_artifex_mupdf_fitz_Buffer
#define _Included_com_artifex_mupdf_fitz_Buffer
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Buffer_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    newNativeBuffer
 * Signature: (I)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Buffer_newNativeBuffer
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    getLength
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Buffer_getLength
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    readByte
 * Signature: (I)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Buffer_readByte
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    readBytes
 * Signature: (I[B)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Buffer_readBytes
  (JNIEnv *, jobject, jint, jbyteArray);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    readBytesInto
 * Signature: (I[BII)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Buffer_readBytesInto
  (JNIEnv *, jobject, jint, jbyteArray, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    writeByte
 * Signature: (B)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Buffer_writeByte
  (JNIEnv *, jobject, jbyte);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    writeBytes
 * Signature: ([B)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Buffer_writeBytes
  (JNIEnv *, jobject, jbyteArray);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    writeBytesFrom
 * Signature: ([BII)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Buffer_writeBytesFrom
  (JNIEnv *, jobject, jbyteArray, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    writeBuffer
 * Signature: (Lcom/artifex/mupdf/fitz/Buffer;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Buffer_writeBuffer
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    writeRune
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Buffer_writeRune
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    writeLine
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Buffer_writeLine
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    writeLines
 * Signature: ([Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Buffer_writeLines
  (JNIEnv *, jobject, jobjectArray);

/*
 * Class:     com_artifex_mupdf_fitz_Buffer
 * Method:    save
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Buffer_save
  (JNIEnv *, jobject, jstring);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_ColorSpace */

#ifndef _Included_com_artifex_mupdf_fitz_ColorSpace
#define _Included_com_artifex_mupdf_fitz_ColorSpace
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_ColorSpace
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_ColorSpace_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_ColorSpace
 * Method:    nativeDeviceGray
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_ColorSpace_nativeDeviceGray
  (JNIEnv *, jclass);

/*
 * Class:     com_artifex_mupdf_fitz_ColorSpace
 * Method:    nativeDeviceRGB
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_ColorSpace_nativeDeviceRGB
  (JNIEnv *, jclass);

/*
 * Class:     com_artifex_mupdf_fitz_ColorSpace
 * Method:    nativeDeviceBGR
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_ColorSpace_nativeDeviceBGR
  (JNIEnv *, jclass);

/*
 * Class:     com_artifex_mupdf_fitz_ColorSpace
 * Method:    nativeDeviceCMYK
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_ColorSpace_nativeDeviceCMYK
  (JNIEnv *, jclass);

/*
 * Class:     com_artifex_mupdf_fitz_ColorSpace
 * Method:    getNumberOfComponents
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_ColorSpace_getNumberOfComponents
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Context */

#ifndef _Included_com_artifex_mupdf_fitz_Context
#define _Included_com_artifex_mupdf_fitz_Context
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Context
 * Method:    initNative
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Context_initNative
  (JNIEnv *, jclass);

/*
 * Class:     com_artifex_mupdf_fitz_Context
 * Method:    emptyStore
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Context_emptyStore
  (JNIEnv *, jclass);

/*
 * Class:     com_artifex_mupdf_fitz_Context
 * Method:    enableICC
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Context_enableICC
  (JNIEnv *, jclass);

/*
 * Class:     com_artifex_mupdf_fitz_Context
 * Method:    disableICC
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Context_disableICC
  (JNIEnv *, jclass);

/*
 * Class:     com_artifex_mupdf_fitz_Context
 * Method:    setAntiAliasLevel
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Context_setAntiAliasLevel
  (JNIEnv *, jclass, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Context
 * Method:    setUserCSS
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Context_setUserCSS
  (JNIEnv *, jclass, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Context
 * Method:    useDocumentCSS
 * Signature: (Z)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Context_useDocumentCSS
  (JNIEnv *, jclass, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_Context
 * Method:    getVersion
 * Signature: ()Lcom/artifex/mupdf/fitz/Context/Version;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Context_getVersion
  (JNIEnv *, jclass);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Cookie */

#ifndef _Included_com_artifex_mupdf_fitz_Cookie
#define _Included_com_artifex_mupdf_fitz_Cookie
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Cookie
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Cookie_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Cookie
 * Method:    newNative
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Cookie_newNative
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Cookie
 * Method:    abort
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Cookie_abort
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_DOM */

#ifndef _Included_com_artifex_mupdf_fitz_DOM
#define _Included_com_artifex_mupdf_fitz_DOM
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DOM_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    body
 * Signature: ()Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_body
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    document
 * Signature: ()Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_document
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    createTextNode
 * Signature: (Ljava/lang/String;)Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_createTextNode
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    createElement
 * Signature: (Ljava/lang/String;)Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_createElement
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    insertBefore
 * Signature: (Lcom/artifex/mupdf/fitz/DOM;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DOM_insertBefore
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    insertAfter
 * Signature: (Lcom/artifex/mupdf/fitz/DOM;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DOM_insertAfter
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    appendChild
 * Signature: (Lcom/artifex/mupdf/fitz/DOM;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DOM_appendChild
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    remove
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DOM_remove
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    clone
 * Signature: ()Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_clone
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    parent
 * Signature: ()Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_parent
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    firstChild
 * Signature: ()Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_firstChild
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    next
 * Signature: ()Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_next
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    previous
 * Signature: ()Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_previous
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    addAttribute
 * Signature: (Ljava/lang/String;Ljava/lang/String;)Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_addAttribute
  (JNIEnv *, jobject, jstring, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    removeAttribute
 * Signature: (Ljava/lang/String;)Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_removeAttribute
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    attribute
 * Signature: (Ljava/lang/String;)Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_DOM_attribute
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    attributes
 * Signature: ()[Lcom/artifex/mupdf/fitz/DOM/DOMAttribute;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_DOM_attributes
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    find
 * Signature: (Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;)Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_find
  (JNIEnv *, jobject, jstring, jstring, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_DOM
 * Method:    findNext
 * Signature: (Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;)Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DOM_findNext
  (JNIEnv *, jobject, jstring, jstring, jstring);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Device */

#ifndef _Included_com_artifex_mupdf_fitz_Device
#define _Included_com_artifex_mupdf_fitz_Device
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_Device_BLEND_NORMAL
#define com_artifex_mupdf_fitz_Device_BLEND_NORMAL 0L
#undef com_artifex_mupdf_fitz_Device_BLEND_MULTIPLY
#define com_artifex_mupdf_fitz_Device_BLEND_MULTIPLY 1L
#undef com_artifex_mupdf_fitz_Device_BLEND_SCREEN
#define com_artifex_mupdf_fitz_Device_BLEND_SCREEN 2L
#undef com_artifex_mupdf_fitz_Device_BLEND_OVERLAY
#define com_artifex_mupdf_fitz_Device_BLEND_OVERLAY 3L
#undef com_artifex_mupdf_fitz_Device_BLEND_DARKEN
#define com_artifex_mupdf_fitz_Device_BLEND_DARKEN 4L
#undef com_artifex_mupdf_fitz_Device_BLEND_LIGHTEN
#define com_artifex_mupdf_fitz_Device_BLEND_LIGHTEN 5L
#undef com_artifex_mupdf_fitz_Device_BLEND_COLOR_DODGE
#define com_artifex_mupdf_fitz_Device_BLEND_COLOR_DODGE 6L
#undef com_artifex_mupdf_fitz_Device_BLEND_COLOR_BURN
#define com_artifex_mupdf_fitz_Device_BLEND_COLOR_BURN 7L
#undef com_artifex_mupdf_fitz_Device_BLEND_HARD_LIGHT
#define com_artifex_mupdf_fitz_Device_BLEND_HARD_LIGHT 8L
#undef com_artifex_mupdf_fitz_Device_BLEND_SOFT_LIGHT
#define com_artifex_mupdf_fitz_Device_BLEND_SOFT_LIGHT 9L
#undef com_artifex_mupdf_fitz_Device_BLEND_DIFFERENCE
#define com_artifex_mupdf_fitz_Device_BLEND_DIFFERENCE 10L
#undef com_artifex_mupdf_fitz_Device_BLEND_EXCLUSION
#define com_artifex_mupdf_fitz_Device_BLEND_EXCLUSION 11L
#undef com_artifex_mupdf_fitz_Device_BLEND_HUE
#define com_artifex_mupdf_fitz_Device_BLEND_HUE 12L
#undef com_artifex_mupdf_fitz_Device_BLEND_SATURATION
#define com_artifex_mupdf_fitz_Device_BLEND_SATURATION 13L
#undef com_artifex_mupdf_fitz_Device_BLEND_COLOR
#define com_artifex_mupdf_fitz_Device_BLEND_COLOR 14L
#undef com_artifex_mupdf_fitz_Device_BLEND_LUMINOSITY
#define com_artifex_mupdf_fitz_Device_BLEND_LUMINOSITY 15L
/*
 * Class:     com_artifex_mupdf_fitz_Device
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Device_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Device
 * Method:    newNative
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Device_newNative
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_DisplayList */

#ifndef _Included_com_artifex_mupdf_fitz_DisplayList
#define _Included_com_artifex_mupdf_fitz_DisplayList
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_DisplayList
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DisplayList_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DisplayList
 * Method:    newNative
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_DisplayList_newNative
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DisplayList
 * Method:    toPixmap
 * Signature: (Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/ColorSpace;Z)Lcom/artifex/mupdf/fitz/Pixmap;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DisplayList_toPixmap
  (JNIEnv *, jobject, jobject, jobject, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_DisplayList
 * Method:    toStructuredText
 * Signature: (Ljava/lang/String;)Lcom/artifex/mupdf/fitz/StructuredText;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DisplayList_toStructuredText
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_DisplayList
 * Method:    search
 * Signature: (Ljava/lang/String;)[[Lcom/artifex/mupdf/fitz/Quad;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_DisplayList_search
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_DisplayList
 * Method:    run
 * Signature: (Lcom/artifex/mupdf/fitz/Device;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/Rect;Lcom/artifex/mupdf/fitz/Cookie;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DisplayList_run
  (JNIEnv *, jobject, jobject, jobject, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_DisplayListDevice */

#ifndef _Included_com_artifex_mupdf_fitz_DisplayListDevice
#define _Included_com_artifex_mupdf_fitz_DisplayListDevice
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_NORMAL
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_NORMAL 0L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_MULTIPLY
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_MULTIPLY 1L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_SCREEN
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_SCREEN 2L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_OVERLAY
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_OVERLAY 3L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_DARKEN
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_DARKEN 4L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_LIGHTEN
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_LIGHTEN 5L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_COLOR_DODGE
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_COLOR_DODGE 6L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_COLOR_BURN
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_COLOR_BURN 7L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_HARD_LIGHT
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_HARD_LIGHT 8L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_SOFT_LIGHT
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_SOFT_LIGHT 9L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_DIFFERENCE
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_DIFFERENCE 10L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_EXCLUSION
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_EXCLUSION 11L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_HUE
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_HUE 12L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_SATURATION
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_SATURATION 13L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_COLOR
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_COLOR 14L
#undef com_artifex_mupdf_fitz_DisplayListDevice_BLEND_LUMINOSITY
#define com_artifex_mupdf_fitz_DisplayListDevice_BLEND_LUMINOSITY 15L
/*
 * Class:     com_artifex_mupdf_fitz_DisplayListDevice
 * Method:    newNative
 * Signature: (Lcom/artifex/mupdf/fitz/DisplayList;)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_DisplayListDevice_newNative
  (JNIEnv *, jclass, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Document */

#ifndef _Included_com_artifex_mupdf_fitz_Document
#define _Included_com_artifex_mupdf_fitz_Document
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_Document_PERMISSION_PRINT
#define com_artifex_mupdf_fitz_Document_PERMISSION_PRINT 112L
#undef com_artifex_mupdf_fitz_Document_PERMISSION_COPY
#define com_artifex_mupdf_fitz_Document_PERMISSION_COPY 99L
#undef com_artifex_mupdf_fitz_Document_PERMISSION_EDIT
#define com_artifex_mupdf_fitz_Document_PERMISSION_EDIT 101L
#undef com_artifex_mupdf_fitz_Document_PERMISSION_ANNOTATE
#define com_artifex_mupdf_fitz_Document_PERMISSION_ANNOTATE 110L
/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Document_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    openNativeWithPath
 * Signature: (Ljava/lang/String;Ljava/lang/String;)Lcom/artifex/mupdf/fitz/Document;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Document_openNativeWithPath
  (JNIEnv *, jclass, jstring, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    openNativeWithBuffer
 * Signature: (Ljava/lang/String;[B[B)Lcom/artifex/mupdf/fitz/Document;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Document_openNativeWithBuffer
  (JNIEnv *, jclass, jstring, jbyteArray, jbyteArray);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    openNativeWithStream
 * Signature: (Ljava/lang/String;Lcom/artifex/mupdf/fitz/SeekableInputStream;Lcom/artifex/mupdf/fitz/SeekableInputStream;)Lcom/artifex/mupdf/fitz/Document;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Document_openNativeWithStream
  (JNIEnv *, jclass, jstring, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    openNativeWithPathAndStream
 * Signature: (Ljava/lang/String;Lcom/artifex/mupdf/fitz/SeekableInputStream;)Lcom/artifex/mupdf/fitz/Document;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Document_openNativeWithPathAndStream
  (JNIEnv *, jclass, jstring, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    recognize
 * Signature: (Ljava/lang/String;)Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Document_recognize
  (JNIEnv *, jclass, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    supportsAccelerator
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Document_supportsAccelerator
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    saveAccelerator
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Document_saveAccelerator
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    outputAccelerator
 * Signature: (Lcom/artifex/mupdf/fitz/SeekableOutputStream;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Document_outputAccelerator
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    needsPassword
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Document_needsPassword
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    authenticatePassword
 * Signature: (Ljava/lang/String;)Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Document_authenticatePassword
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    countChapters
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Document_countChapters
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    countPages
 * Signature: (I)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Document_countPages
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    loadPage
 * Signature: (II)Lcom/artifex/mupdf/fitz/Page;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Document_loadPage
  (JNIEnv *, jobject, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    search
 * Signature: (IILjava/lang/String;)[[Lcom/artifex/mupdf/fitz/Quad;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_Document_search
  (JNIEnv *, jobject, jint, jint, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    resolveLink
 * Signature: (Ljava/lang/String;)Lcom/artifex/mupdf/fitz/Location;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Document_resolveLink
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    resolveLinkDestination
 * Signature: (Ljava/lang/String;)Lcom/artifex/mupdf/fitz/LinkDestination;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Document_resolveLinkDestination
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    loadOutline
 * Signature: ()[Lcom/artifex/mupdf/fitz/Outline;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_Document_loadOutline
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    outlineIterator
 * Signature: ()Lcom/artifex/mupdf/fitz/OutlineIterator;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Document_outlineIterator
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    getMetaData
 * Signature: (Ljava/lang/String;)Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_Document_getMetaData
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    setMetaData
 * Signature: (Ljava/lang/String;Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Document_setMetaData
  (JNIEnv *, jobject, jstring, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    isReflowable
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Document_isReflowable
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    layout
 * Signature: (FFF)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Document_layout
  (JNIEnv *, jobject, jfloat, jfloat, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    findBookmark
 * Signature: (J)Lcom/artifex/mupdf/fitz/Location;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Document_findBookmark
  (JNIEnv *, jobject, jlong);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    makeBookmark
 * Signature: (II)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Document_makeBookmark
  (JNIEnv *, jobject, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    hasPermission
 * Signature: (I)Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Document_hasPermission
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    isUnencryptedPDF
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Document_isUnencryptedPDF
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Document
 * Method:    formatLinkURI
 * Signature: (Lcom/artifex/mupdf/fitz/LinkDestination;)Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_Document_formatLinkURI
  (JNIEnv *, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_DocumentWriter */

#ifndef _Included_com_artifex_mupdf_fitz_DocumentWriter
#define _Included_com_artifex_mupdf_fitz_DocumentWriter
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_DocumentWriter
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DocumentWriter_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DocumentWriter
 * Method:    newNativeDocumentWriter
 * Signature: (Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_DocumentWriter_newNativeDocumentWriter
  (JNIEnv *, jclass, jstring, jstring, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_DocumentWriter
 * Method:    newNativeDocumentWriterWithSeekableOutputStream
 * Signature: (Lcom/artifex/mupdf/fitz/SeekableOutputStream;Ljava/lang/String;Ljava/lang/String;)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_DocumentWriter_newNativeDocumentWriterWithSeekableOutputStream
  (JNIEnv *, jclass, jobject, jstring, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_DocumentWriter
 * Method:    beginPage
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;)Lcom/artifex/mupdf/fitz/Device;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_DocumentWriter_beginPage
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DocumentWriter
 * Method:    endPage
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DocumentWriter_endPage
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DocumentWriter
 * Method:    close
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DocumentWriter_close
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_DocumentWriter
 * Method:    addOCRListener
 * Signature: (Lcom/artifex/mupdf/fitz/DocumentWriter/OCRListener;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_DocumentWriter_addOCRListener
  (JNIEnv *, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_DrawDevice */

#ifndef _Included_com_artifex_mupdf_fitz_DrawDevice
#define _Included_com_artifex_mupdf_fitz_DrawDevice
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_NORMAL
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_NORMAL 0L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_MULTIPLY
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_MULTIPLY 1L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_SCREEN
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_SCREEN 2L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_OVERLAY
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_OVERLAY 3L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_DARKEN
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_DARKEN 4L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_LIGHTEN
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_LIGHTEN 5L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_COLOR_DODGE
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_COLOR_DODGE 6L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_COLOR_BURN
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_COLOR_BURN 7L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_HARD_LIGHT
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_HARD_LIGHT 8L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_SOFT_LIGHT
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_SOFT_LIGHT 9L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_DIFFERENCE
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_DIFFERENCE 10L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_EXCLUSION
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_EXCLUSION 11L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_HUE
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_HUE 12L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_SATURATION
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_SATURATION 13L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_COLOR
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_COLOR 14L
#undef com_artifex_mupdf_fitz_DrawDevice_BLEND_LUMINOSITY
#define com_artifex_mupdf_fitz_DrawDevice_BLEND_LUMINOSITY 15L
/*
 * Class:     com_artifex_mupdf_fitz_DrawDevice
 * Method:    newNative
 * Signature: (Lcom/artifex/mupdf/fitz/Pixmap;)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_DrawDevice_newNative
  (JNIEnv *, jclass, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_FitzInputStream */

#ifndef _Included_com_artifex_mupdf_fitz_FitzInputStream
#define _Included_com_artifex_mupdf_fitz_FitzInputStream
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_FitzInputStream_MAX_SKIP_BUFFER_SIZE
#define com_artifex_mupdf_fitz_FitzInputStream_MAX_SKIP_BUFFER_SIZE 2048L
#undef com_artifex_mupdf_fitz_FitzInputStream_DEFAULT_BUFFER_SIZE
#define com_artifex_mupdf_fitz_FitzInputStream_DEFAULT_BUFFER_SIZE 8192L
#undef com_artifex_mupdf_fitz_FitzInputStream_MAX_BUFFER_SIZE
#define com_artifex_mupdf_fitz_FitzInputStream_MAX_BUFFER_SIZE 2147483639L
/*
 * Class:     com_artifex_mupdf_fitz_FitzInputStream
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_FitzInputStream_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_FitzInputStream
 * Method:    mark
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_FitzInputStream_mark
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_FitzInputStream
 * Method:    markSupported
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_FitzInputStream_markSupported
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_FitzInputStream
 * Method:    reset
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_FitzInputStream_reset
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_FitzInputStream
 * Method:    available
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_FitzInputStream_available
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_FitzInputStream
 * Method:    readByte
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_FitzInputStream_readByte
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_FitzInputStream
 * Method:    readArray
 * Signature: ([BII)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_FitzInputStream_readArray
  (JNIEnv *, jobject, jbyteArray, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_FitzInputStream
 * Method:    close
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_FitzInputStream_close
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Font */

#ifndef _Included_com_artifex_mupdf_fitz_Font
#define _Included_com_artifex_mupdf_fitz_Font
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_Font_SIMPLE_ENCODING_LATIN
#define com_artifex_mupdf_fitz_Font_SIMPLE_ENCODING_LATIN 0L
#undef com_artifex_mupdf_fitz_Font_SIMPLE_ENCODING_GREEK
#define com_artifex_mupdf_fitz_Font_SIMPLE_ENCODING_GREEK 1L
#undef com_artifex_mupdf_fitz_Font_SIMPLE_ENCODING_CYRILLIC
#define com_artifex_mupdf_fitz_Font_SIMPLE_ENCODING_CYRILLIC 2L
#undef com_artifex_mupdf_fitz_Font_ADOBE_CNS
#define com_artifex_mupdf_fitz_Font_ADOBE_CNS 0L
#undef com_artifex_mupdf_fitz_Font_ADOBE_GB
#define com_artifex_mupdf_fitz_Font_ADOBE_GB 1L
#undef com_artifex_mupdf_fitz_Font_ADOBE_JAPAN
#define com_artifex_mupdf_fitz_Font_ADOBE_JAPAN 2L
#undef com_artifex_mupdf_fitz_Font_ADOBE_KOREA
#define com_artifex_mupdf_fitz_Font_ADOBE_KOREA 3L
/*
 * Class:     com_artifex_mupdf_fitz_Font
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Font_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Font
 * Method:    newNative
 * Signature: (Ljava/lang/String;I)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Font_newNative
  (JNIEnv *, jobject, jstring, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Font
 * Method:    getName
 * Signature: ()Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_Font_getName
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Font
 * Method:    encodeCharacter
 * Signature: (I)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Font_encodeCharacter
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Font
 * Method:    advanceGlyph
 * Signature: (IZ)F
 */
JNIEXPORT jfloat JNICALL Java_com_artifex_mupdf_fitz_Font_advanceGlyph
  (JNIEnv *, jobject, jint, jboolean);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Image */

#ifndef _Included_com_artifex_mupdf_fitz_Image
#define _Included_com_artifex_mupdf_fitz_Image
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Image_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    newNativeFromPixmap
 * Signature: (Lcom/artifex/mupdf/fitz/Pixmap;)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Image_newNativeFromPixmap
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    newNativeFromFile
 * Signature: (Ljava/lang/String;)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Image_newNativeFromFile
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    newNativeFromBytes
 * Signature: ([B)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Image_newNativeFromBytes
  (JNIEnv *, jobject, jbyteArray);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    getWidth
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Image_getWidth
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    getHeight
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Image_getHeight
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    getXResolution
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Image_getXResolution
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    getYResolution
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Image_getYResolution
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    getColorSpace
 * Signature: ()Lcom/artifex/mupdf/fitz/ColorSpace;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Image_getColorSpace
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    getNumberOfComponents
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Image_getNumberOfComponents
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    getBitsPerComponent
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Image_getBitsPerComponent
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    getImageMask
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Image_getImageMask
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    getInterpolate
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Image_getInterpolate
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    getMask
 * Signature: ()Lcom/artifex/mupdf/fitz/Image;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Image_getMask
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Image
 * Method:    toPixmap
 * Signature: ()Lcom/artifex/mupdf/fitz/Pixmap;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Image_toPixmap
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Link */

#ifndef _Included_com_artifex_mupdf_fitz_Link
#define _Included_com_artifex_mupdf_fitz_Link
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Link
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Link_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Link
 * Method:    getBounds
 * Signature: ()Lcom/artifex/mupdf/fitz/Rect;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Link_getBounds
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Link
 * Method:    setBounds
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Link_setBounds
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Link
 * Method:    getURI
 * Signature: ()Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_Link_getURI
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Link
 * Method:    setURI
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Link_setURI
  (JNIEnv *, jobject, jstring);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_LinkDestination */

#ifndef _Included_com_artifex_mupdf_fitz_LinkDestination
#define _Included_com_artifex_mupdf_fitz_LinkDestination
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT
#define com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT 0L
#undef com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_B
#define com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_B 1L
#undef com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_H
#define com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_H 2L
#undef com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_BH
#define com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_BH 3L
#undef com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_V
#define com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_V 4L
#undef com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_BV
#define com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_BV 5L
#undef com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_R
#define com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_FIT_R 6L
#undef com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_XYZ
#define com_artifex_mupdf_fitz_LinkDestination_LINK_DEST_XYZ 7L
#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_NativeDevice */

#ifndef _Included_com_artifex_mupdf_fitz_NativeDevice
#define _Included_com_artifex_mupdf_fitz_NativeDevice
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_NORMAL
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_NORMAL 0L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_MULTIPLY
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_MULTIPLY 1L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_SCREEN
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_SCREEN 2L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_OVERLAY
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_OVERLAY 3L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_DARKEN
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_DARKEN 4L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_LIGHTEN
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_LIGHTEN 5L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_COLOR_DODGE
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_COLOR_DODGE 6L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_COLOR_BURN
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_COLOR_BURN 7L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_HARD_LIGHT
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_HARD_LIGHT 8L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_SOFT_LIGHT
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_SOFT_LIGHT 9L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_DIFFERENCE
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_DIFFERENCE 10L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_EXCLUSION
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_EXCLUSION 11L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_HUE
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_HUE 12L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_SATURATION
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_SATURATION 13L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_COLOR
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_COLOR 14L
#undef com_artifex_mupdf_fitz_NativeDevice_BLEND_LUMINOSITY
#define com_artifex_mupdf_fitz_NativeDevice_BLEND_LUMINOSITY 15L
/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    close
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_close
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    fillPath
 * Signature: (Lcom/artifex/mupdf/fitz/Path;ZLcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/ColorSpace;[FFI)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_fillPath
  (JNIEnv *, jobject, jobject, jboolean, jobject, jobject, jfloatArray, jfloat, jint);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    strokePath
 * Signature: (Lcom/artifex/mupdf/fitz/Path;Lcom/artifex/mupdf/fitz/StrokeState;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/ColorSpace;[FFI)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_strokePath
  (JNIEnv *, jobject, jobject, jobject, jobject, jobject, jfloatArray, jfloat, jint);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    clipPath
 * Signature: (Lcom/artifex/mupdf/fitz/Path;ZLcom/artifex/mupdf/fitz/Matrix;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_clipPath
  (JNIEnv *, jobject, jobject, jboolean, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    clipStrokePath
 * Signature: (Lcom/artifex/mupdf/fitz/Path;Lcom/artifex/mupdf/fitz/StrokeState;Lcom/artifex/mupdf/fitz/Matrix;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_clipStrokePath
  (JNIEnv *, jobject, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    fillText
 * Signature: (Lcom/artifex/mupdf/fitz/Text;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/ColorSpace;[FFI)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_fillText
  (JNIEnv *, jobject, jobject, jobject, jobject, jfloatArray, jfloat, jint);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    strokeText
 * Signature: (Lcom/artifex/mupdf/fitz/Text;Lcom/artifex/mupdf/fitz/StrokeState;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/ColorSpace;[FFI)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_strokeText
  (JNIEnv *, jobject, jobject, jobject, jobject, jobject, jfloatArray, jfloat, jint);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    clipText
 * Signature: (Lcom/artifex/mupdf/fitz/Text;Lcom/artifex/mupdf/fitz/Matrix;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_clipText
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    clipStrokeText
 * Signature: (Lcom/artifex/mupdf/fitz/Text;Lcom/artifex/mupdf/fitz/StrokeState;Lcom/artifex/mupdf/fitz/Matrix;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_clipStrokeText
  (JNIEnv *, jobject, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    ignoreText
 * Signature: (Lcom/artifex/mupdf/fitz/Text;Lcom/artifex/mupdf/fitz/Matrix;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_ignoreText
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    fillShade
 * Signature: (Lcom/artifex/mupdf/fitz/Shade;Lcom/artifex/mupdf/fitz/Matrix;FI)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_fillShade
  (JNIEnv *, jobject, jobject, jobject, jfloat, jint);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    fillImage
 * Signature: (Lcom/artifex/mupdf/fitz/Image;Lcom/artifex/mupdf/fitz/Matrix;FI)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_fillImage
  (JNIEnv *, jobject, jobject, jobject, jfloat, jint);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    fillImageMask
 * Signature: (Lcom/artifex/mupdf/fitz/Image;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/ColorSpace;[FFI)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_fillImageMask
  (JNIEnv *, jobject, jobject, jobject, jobject, jfloatArray, jfloat, jint);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    clipImageMask
 * Signature: (Lcom/artifex/mupdf/fitz/Image;Lcom/artifex/mupdf/fitz/Matrix;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_clipImageMask
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    popClip
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_popClip
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    beginMask
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;ZLcom/artifex/mupdf/fitz/ColorSpace;[FI)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_beginMask
  (JNIEnv *, jobject, jobject, jboolean, jobject, jfloatArray, jint);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    endMask
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_endMask
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    beginGroup
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;Lcom/artifex/mupdf/fitz/ColorSpace;ZZIF)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_beginGroup
  (JNIEnv *, jobject, jobject, jobject, jboolean, jboolean, jint, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    endGroup
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_endGroup
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    beginTile
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;Lcom/artifex/mupdf/fitz/Rect;FFLcom/artifex/mupdf/fitz/Matrix;I)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_beginTile
  (JNIEnv *, jobject, jobject, jobject, jfloat, jfloat, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    endTile
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_endTile
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    beginLayer
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_beginLayer
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_NativeDevice
 * Method:    endLayer
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_NativeDevice_endLayer
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_OutlineIterator */

#ifndef _Included_com_artifex_mupdf_fitz_OutlineIterator
#define _Included_com_artifex_mupdf_fitz_OutlineIterator
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_OutlineIterator
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_OutlineIterator_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_OutlineIterator
 * Method:    next
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_OutlineIterator_next
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_OutlineIterator
 * Method:    prev
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_OutlineIterator_prev
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_OutlineIterator
 * Method:    up
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_OutlineIterator_up
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_OutlineIterator
 * Method:    down
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_OutlineIterator_down
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_OutlineIterator
 * Method:    insert
 * Signature: (Ljava/lang/String;Ljava/lang/String;Z)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_OutlineIterator_insert
  (JNIEnv *, jobject, jstring, jstring, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_OutlineIterator
 * Method:    update
 * Signature: (Ljava/lang/String;Ljava/lang/String;Z)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_OutlineIterator_update
  (JNIEnv *, jobject, jstring, jstring, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_OutlineIterator
 * Method:    item
 * Signature: ()Lcom/artifex/mupdf/fitz/OutlineIterator/OutlineItem;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_OutlineIterator_item
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_OutlineIterator
 * Method:    delete
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_OutlineIterator_delete
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_PDFAnnotation */

#ifndef _Included_com_artifex_mupdf_fitz_PDFAnnotation
#define _Included_com_artifex_mupdf_fitz_PDFAnnotation
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_TEXT
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_TEXT 0L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_LINK
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_LINK 1L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_FREE_TEXT
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_FREE_TEXT 2L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_LINE
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_LINE 3L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_SQUARE
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_SQUARE 4L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_CIRCLE
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_CIRCLE 5L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_POLYGON
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_POLYGON 6L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_POLY_LINE
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_POLY_LINE 7L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_HIGHLIGHT
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_HIGHLIGHT 8L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_UNDERLINE
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_UNDERLINE 9L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_SQUIGGLY
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_SQUIGGLY 10L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_STRIKE_OUT
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_STRIKE_OUT 11L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_REDACT
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_REDACT 12L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_STAMP
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_STAMP 13L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_CARET
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_CARET 14L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_INK
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_INK 15L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_POPUP
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_POPUP 16L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_FILE_ATTACHMENT
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_FILE_ATTACHMENT 17L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_SOUND
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_SOUND 18L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_MOVIE
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_MOVIE 19L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_RICH_MEDIA
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_RICH_MEDIA 20L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_WIDGET
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_WIDGET 21L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_SCREEN
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_SCREEN 22L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_PRINTER_MARK
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_PRINTER_MARK 23L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_TRAP_NET
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_TRAP_NET 24L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_WATERMARK
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_WATERMARK 25L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_3D
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_3D 26L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_PROJECTION
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_PROJECTION 27L
#undef com_artifex_mupdf_fitz_PDFAnnotation_TYPE_UNKNOWN
#define com_artifex_mupdf_fitz_PDFAnnotation_TYPE_UNKNOWN -1L
#undef com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_NONE
#define com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_NONE 0L
#undef com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_SQUARE
#define com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_SQUARE 1L
#undef com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_CIRCLE
#define com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_CIRCLE 2L
#undef com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_DIAMOND
#define com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_DIAMOND 3L
#undef com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_OPEN_ARROW
#define com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_OPEN_ARROW 4L
#undef com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_CLOSED_ARROW
#define com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_CLOSED_ARROW 5L
#undef com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_BUTT
#define com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_BUTT 6L
#undef com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_R_OPEN_ARROW
#define com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_R_OPEN_ARROW 7L
#undef com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_R_CLOSED_ARROW
#define com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_R_CLOSED_ARROW 8L
#undef com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_SLASH
#define com_artifex_mupdf_fitz_PDFAnnotation_LINE_ENDING_SLASH 9L
#undef com_artifex_mupdf_fitz_PDFAnnotation_IS_INVISIBLE
#define com_artifex_mupdf_fitz_PDFAnnotation_IS_INVISIBLE 1L
#undef com_artifex_mupdf_fitz_PDFAnnotation_IS_HIDDEN
#define com_artifex_mupdf_fitz_PDFAnnotation_IS_HIDDEN 2L
#undef com_artifex_mupdf_fitz_PDFAnnotation_IS_PRINT
#define com_artifex_mupdf_fitz_PDFAnnotation_IS_PRINT 4L
#undef com_artifex_mupdf_fitz_PDFAnnotation_IS_NO_ZOOM
#define com_artifex_mupdf_fitz_PDFAnnotation_IS_NO_ZOOM 8L
#undef com_artifex_mupdf_fitz_PDFAnnotation_IS_NO_ROTATE
#define com_artifex_mupdf_fitz_PDFAnnotation_IS_NO_ROTATE 16L
#undef com_artifex_mupdf_fitz_PDFAnnotation_IS_NO_VIEW
#define com_artifex_mupdf_fitz_PDFAnnotation_IS_NO_VIEW 32L
#undef com_artifex_mupdf_fitz_PDFAnnotation_IS_READ_ONLY
#define com_artifex_mupdf_fitz_PDFAnnotation_IS_READ_ONLY 64L
#undef com_artifex_mupdf_fitz_PDFAnnotation_IS_LOCKED
#define com_artifex_mupdf_fitz_PDFAnnotation_IS_LOCKED 128L
#undef com_artifex_mupdf_fitz_PDFAnnotation_IS_TOGGLE_NO_VIEW
#define com_artifex_mupdf_fitz_PDFAnnotation_IS_TOGGLE_NO_VIEW 256L
#undef com_artifex_mupdf_fitz_PDFAnnotation_IS_LOCKED_CONTENTS
#define com_artifex_mupdf_fitz_PDFAnnotation_IS_LOCKED_CONTENTS 512L
/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    run
 * Signature: (Lcom/artifex/mupdf/fitz/Device;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/Cookie;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_run
  (JNIEnv *, jobject, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    toPixmap
 * Signature: (Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/ColorSpace;Z)Lcom/artifex/mupdf/fitz/Pixmap;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_toPixmap
  (JNIEnv *, jobject, jobject, jobject, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getBounds
 * Signature: ()Lcom/artifex/mupdf/fitz/Rect;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getBounds
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    toDisplayList
 * Signature: ()Lcom/artifex/mupdf/fitz/DisplayList;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_toDisplayList
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getType
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getType
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getFlags
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getFlags
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setFlags
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setFlags
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getContents
 * Signature: ()Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getContents
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setContents
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setContents
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getRect
 * Signature: ()Lcom/artifex/mupdf/fitz/Rect;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getRect
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setRect
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setRect
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getBorder
 * Signature: ()F
 */
JNIEXPORT jfloat JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getBorder
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setBorder
 * Signature: (F)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setBorder
  (JNIEnv *, jobject, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getColor
 * Signature: ()[F
 */
JNIEXPORT jfloatArray JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getColor
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setColor
 * Signature: ([F)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setColor
  (JNIEnv *, jobject, jfloatArray);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    hasInteriorColor
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_hasInteriorColor
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getInteriorColor
 * Signature: ()[F
 */
JNIEXPORT jfloatArray JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getInteriorColor
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setInteriorColor
 * Signature: ([F)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setInteriorColor
  (JNIEnv *, jobject, jfloatArray);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getOpacity
 * Signature: ()F
 */
JNIEXPORT jfloat JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getOpacity
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setOpacity
 * Signature: (F)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setOpacity
  (JNIEnv *, jobject, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    hasAuthor
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_hasAuthor
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getAuthor
 * Signature: ()Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getAuthor
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setAuthor
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setAuthor
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getCreationDateNative
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getCreationDateNative
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setCreationDate
 * Signature: (J)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setCreationDate
  (JNIEnv *, jobject, jlong);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getModificationDateNative
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getModificationDateNative
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setModificationDate
 * Signature: (J)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setModificationDate
  (JNIEnv *, jobject, jlong);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    hasLineEndingStyles
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_hasLineEndingStyles
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getLineEndingStyles
 * Signature: ()[I
 */
JNIEXPORT jintArray JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getLineEndingStyles
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setLineEndingStyles
 * Signature: (II)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setLineEndingStyles
  (JNIEnv *, jobject, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    hasQuadPoints
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_hasQuadPoints
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getQuadPointCount
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getQuadPointCount
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getQuadPoint
 * Signature: (I)Lcom/artifex/mupdf/fitz/Quad;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getQuadPoint
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    clearQuadPoints
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_clearQuadPoints
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    addQuadPoint
 * Signature: (Lcom/artifex/mupdf/fitz/Quad;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_addQuadPoint
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    hasVertices
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_hasVertices
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getVertexCount
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getVertexCount
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getVertex
 * Signature: (I)Lcom/artifex/mupdf/fitz/Point;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getVertex
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    clearVertices
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_clearVertices
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    addVertex
 * Signature: (FF)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_addVertex
  (JNIEnv *, jobject, jfloat, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    hasInkList
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_hasInkList
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getInkListCount
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getInkListCount
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getInkListStrokeCount
 * Signature: (I)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getInkListStrokeCount
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getInkListStrokeVertex
 * Signature: (II)Lcom/artifex/mupdf/fitz/Point;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getInkListStrokeVertex
  (JNIEnv *, jobject, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    clearInkList
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_clearInkList
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    addInkListStroke
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_addInkListStroke
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    addInkListStrokeVertex
 * Signature: (FF)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_addInkListStrokeVertex
  (JNIEnv *, jobject, jfloat, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    hasIcon
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_hasIcon
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getIcon
 * Signature: ()Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getIcon
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setIcon
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setIcon
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    hasOpen
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_hasOpen
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    isOpen
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_isOpen
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setIsOpen
 * Signature: (Z)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setIsOpen
  (JNIEnv *, jobject, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    eventEnter
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_eventEnter
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    eventExit
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_eventExit
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    eventDown
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_eventDown
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    eventUp
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_eventUp
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    eventFocus
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_eventFocus
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    eventBlur
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_eventBlur
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    update
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_update
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getObject
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getObject
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getLanguage
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getLanguage
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setLanguage
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setLanguage
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getQuadding
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getQuadding
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setQuadding
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setQuadding
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    hasLine
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_hasLine
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getLine
 * Signature: ()[Lcom/artifex/mupdf/fitz/Point;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getLine
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setLine
 * Signature: (Lcom/artifex/mupdf/fitz/Point;Lcom/artifex/mupdf/fitz/Point;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setLine
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getDefaultAppearance
 * Signature: ()Lcom/artifex/mupdf/fitz/DefaultAppearance;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getDefaultAppearance
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setDefaultAppearance
 * Signature: (Ljava/lang/String;F[F)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setDefaultAppearance
  (JNIEnv *, jobject, jstring, jfloat, jfloatArray);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setNativeAppearance
 * Signature: (Ljava/lang/String;Ljava/lang/String;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/Rect;Lcom/artifex/mupdf/fitz/PDFObject;Lcom/artifex/mupdf/fitz/Buffer;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setNativeAppearance
  (JNIEnv *, jobject, jstring, jstring, jobject, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setNativeAppearanceDisplayList
 * Signature: (Ljava/lang/String;Ljava/lang/String;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/DisplayList;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setNativeAppearanceDisplayList
  (JNIEnv *, jobject, jstring, jstring, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    setFileSpecification
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_setFileSpecification
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFAnnotation
 * Method:    getFileSpecification
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFAnnotation_getFileSpecification
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_PDFDocument */

#ifndef _Included_com_artifex_mupdf_fitz_PDFDocument
#define _Included_com_artifex_mupdf_fitz_PDFDocument
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_PDFDocument_PERMISSION_PRINT
#define com_artifex_mupdf_fitz_PDFDocument_PERMISSION_PRINT 112L
#undef com_artifex_mupdf_fitz_PDFDocument_PERMISSION_COPY
#define com_artifex_mupdf_fitz_PDFDocument_PERMISSION_COPY 99L
#undef com_artifex_mupdf_fitz_PDFDocument_PERMISSION_EDIT
#define com_artifex_mupdf_fitz_PDFDocument_PERMISSION_EDIT 101L
#undef com_artifex_mupdf_fitz_PDFDocument_PERMISSION_ANNOTATE
#define com_artifex_mupdf_fitz_PDFDocument_PERMISSION_ANNOTATE 110L
#undef com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_UNSET
#define com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_UNSET 0L
#undef com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_ur
#define com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_ur 507L
#undef com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_urd
#define com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_urd 3423L
#undef com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_ko
#define com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_ko 416L
#undef com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_ja
#define com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_ja 37L
#undef com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_zh
#define com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_zh 242L
#undef com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_zh_Hans
#define com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_zh_Hans 14093L
#undef com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_zh_Hant
#define com_artifex_mupdf_fitz_PDFDocument_LANGUAGE_zh_Hant 14822L
/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newNative
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newNative
  (JNIEnv *, jclass);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    findPage
 * Signature: (I)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_findPage
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    getTrailer
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_getTrailer
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    countObjects
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_countObjects
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newNull
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newNull
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newBoolean
 * Signature: (Z)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newBoolean
  (JNIEnv *, jobject, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newInteger
 * Signature: (I)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newInteger
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newReal
 * Signature: (F)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newReal
  (JNIEnv *, jobject, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newString
 * Signature: (Ljava/lang/String;)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newString
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newByteString
 * Signature: ([B)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newByteString
  (JNIEnv *, jobject, jbyteArray);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newName
 * Signature: (Ljava/lang/String;)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newName
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newIndirect
 * Signature: (II)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newIndirect
  (JNIEnv *, jobject, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newArray
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newArray
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newDictionary
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newDictionary
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    addObject
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_addObject
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    createObject
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_createObject
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    deleteObject
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_deleteObject
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    newPDFGraftMap
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFGraftMap;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_newPDFGraftMap
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    graftObject
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_graftObject
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    graftPage
 * Signature: (ILcom/artifex/mupdf/fitz/PDFDocument;I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_graftPage
  (JNIEnv *, jobject, jint, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    addStreamBuffer
 * Signature: (Lcom/artifex/mupdf/fitz/Buffer;Ljava/lang/Object;Z)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_addStreamBuffer
  (JNIEnv *, jobject, jobject, jobject, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    addStreamString
 * Signature: (Ljava/lang/String;Ljava/lang/Object;Z)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_addStreamString
  (JNIEnv *, jobject, jstring, jobject, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    addPageBuffer
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;ILcom/artifex/mupdf/fitz/PDFObject;Lcom/artifex/mupdf/fitz/Buffer;)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_addPageBuffer
  (JNIEnv *, jobject, jobject, jint, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    addPageString
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;ILcom/artifex/mupdf/fitz/PDFObject;Ljava/lang/String;)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_addPageString
  (JNIEnv *, jobject, jobject, jint, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    insertPage
 * Signature: (ILcom/artifex/mupdf/fitz/PDFObject;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_insertPage
  (JNIEnv *, jobject, jint, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    deletePage
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_deletePage
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    addImage
 * Signature: (Lcom/artifex/mupdf/fitz/Image;)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_addImage
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    addSimpleFont
 * Signature: (Lcom/artifex/mupdf/fitz/Font;I)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_addSimpleFont
  (JNIEnv *, jobject, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    addCJKFont
 * Signature: (Lcom/artifex/mupdf/fitz/Font;IIZ)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_addCJKFont
  (JNIEnv *, jobject, jobject, jint, jint, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    addFont
 * Signature: (Lcom/artifex/mupdf/fitz/Font;)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_addFont
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    hasUnsavedChanges
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_hasUnsavedChanges
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    wasRepaired
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_wasRepaired
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    canBeSavedIncrementally
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_canBeSavedIncrementally
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    isRedacted
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_isRedacted
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    save
 * Signature: (Ljava/lang/String;Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_save
  (JNIEnv *, jobject, jstring, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    nativeSaveWithStream
 * Signature: (Lcom/artifex/mupdf/fitz/SeekableInputOutputStream;Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_nativeSaveWithStream
  (JNIEnv *, jobject, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    enableJs
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_enableJs
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    disableJs
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_disableJs
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    isJsSupported
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_isJsSupported
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    setJsEventListener
 * Signature: (Lcom/artifex/mupdf/fitz/PDFDocument/JsEventListener;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_setJsEventListener
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    calculate
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_calculate
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    countVersions
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_countVersions
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    countUnsavedVersions
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_countUnsavedVersions
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    validateChangeHistory
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_validateChangeHistory
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    wasPureXFA
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_wasPureXFA
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    wasLinearized
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_wasLinearized
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    enableJournal
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_enableJournal
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    saveJournal
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_saveJournal
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    saveJournalWithStream
 * Signature: (Lcom/artifex/mupdf/fitz/SeekableOutputStream;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_saveJournalWithStream
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    loadJournal
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_loadJournal
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    loadJournalWithStream
 * Signature: (Lcom/artifex/mupdf/fitz/SeekableInputStream;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_loadJournalWithStream
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    undoRedoPosition
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_undoRedoPosition
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    undoRedoSteps
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_undoRedoSteps
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    undoRedoStep
 * Signature: (I)Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_undoRedoStep
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    canUndo
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_canUndo
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    canRedo
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_canRedo
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    undo
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_undo
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    redo
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_redo
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    beginOperation
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_beginOperation
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    beginImplicitOperation
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_beginImplicitOperation
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    endOperation
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_endOperation
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    getLanguage
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_getLanguage
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    setLanguage
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_setLanguage
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    countSignatures
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_countSignatures
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    addEmbeddedFile
 * Signature: (Ljava/lang/String;Ljava/lang/String;Lcom/artifex/mupdf/fitz/Buffer;JJZ)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_addEmbeddedFile
  (JNIEnv *, jobject, jstring, jstring, jobject, jlong, jlong, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    getEmbeddedFileParams
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;)Lcom/artifex/mupdf/fitz/PDFDocument/PDFEmbeddedFileParams;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_getEmbeddedFileParams
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    loadEmbeddedFileContents
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;)Lcom/artifex/mupdf/fitz/Buffer;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_loadEmbeddedFileContents
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFDocument
 * Method:    verifyEmbeddedFileChecksum
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;)Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFDocument_verifyEmbeddedFileChecksum
  (JNIEnv *, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_PDFGraftMap */

#ifndef _Included_com_artifex_mupdf_fitz_PDFGraftMap
#define _Included_com_artifex_mupdf_fitz_PDFGraftMap
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_PDFGraftMap
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFGraftMap_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFGraftMap
 * Method:    graftObject
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFGraftMap_graftObject
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFGraftMap
 * Method:    graftPage
 * Signature: (ILcom/artifex/mupdf/fitz/PDFDocument;I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFGraftMap_graftPage
  (JNIEnv *, jobject, jint, jobject, jint);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_PDFObject */

#ifndef _Included_com_artifex_mupdf_fitz_PDFObject
#define _Included_com_artifex_mupdf_fitz_PDFObject
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    isIndirect
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_isIndirect
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    isBoolean
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_isBoolean
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    isInteger
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_isInteger
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    isReal
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_isReal
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    isNumber
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_isNumber
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    isString
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_isString
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    isName
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_isName
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    isArray
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_isArray
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    isDictionary
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_isDictionary
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    isStream
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_isStream
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    asBoolean
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFObject_asBoolean
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    asInteger
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFObject_asInteger
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    asFloat
 * Signature: ()F
 */
JNIEXPORT jfloat JNICALL Java_com_artifex_mupdf_fitz_PDFObject_asFloat
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    asIndirect
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFObject_asIndirect
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    asName
 * Signature: ()Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_PDFObject_asName
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    asString
 * Signature: ()Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_PDFObject_asString
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    asByteString
 * Signature: ()[B
 */
JNIEXPORT jbyteArray JNICALL Java_com_artifex_mupdf_fitz_PDFObject_asByteString
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    toString
 * Signature: (ZZ)Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_PDFObject_toString
  (JNIEnv *, jobject, jboolean, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    resolve
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFObject_resolve
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    readStream
 * Signature: ()[B
 */
JNIEXPORT jbyteArray JNICALL Java_com_artifex_mupdf_fitz_PDFObject_readStream
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    readRawStream
 * Signature: ()[B
 */
JNIEXPORT jbyteArray JNICALL Java_com_artifex_mupdf_fitz_PDFObject_readRawStream
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    writeObject
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_writeObject
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    writeStreamBuffer
 * Signature: (Lcom/artifex/mupdf/fitz/Buffer;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_writeStreamBuffer
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    writeStreamString
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_writeStreamString
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    writeRawStreamBuffer
 * Signature: (Lcom/artifex/mupdf/fitz/Buffer;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_writeRawStreamBuffer
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    writeRawStreamString
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_writeRawStreamString
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    getArray
 * Signature: (I)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFObject_getArray
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    getDictionary
 * Signature: (Ljava/lang/String;)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFObject_getDictionary
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    getDictionaryKey
 * Signature: (I)Lcom/artifex/mupdf/fitz/PDFObject;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFObject_getDictionaryKey
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putArrayBoolean
 * Signature: (IZ)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putArrayBoolean
  (JNIEnv *, jobject, jint, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putArrayInteger
 * Signature: (II)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putArrayInteger
  (JNIEnv *, jobject, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putArrayFloat
 * Signature: (IF)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putArrayFloat
  (JNIEnv *, jobject, jint, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putArrayString
 * Signature: (ILjava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putArrayString
  (JNIEnv *, jobject, jint, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putArrayPDFObject
 * Signature: (ILcom/artifex/mupdf/fitz/PDFObject;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putArrayPDFObject
  (JNIEnv *, jobject, jint, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryStringBoolean
 * Signature: (Ljava/lang/String;Z)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryStringBoolean
  (JNIEnv *, jobject, jstring, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryStringInteger
 * Signature: (Ljava/lang/String;I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryStringInteger
  (JNIEnv *, jobject, jstring, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryStringFloat
 * Signature: (Ljava/lang/String;F)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryStringFloat
  (JNIEnv *, jobject, jstring, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryStringString
 * Signature: (Ljava/lang/String;Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryStringString
  (JNIEnv *, jobject, jstring, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryStringPDFObject
 * Signature: (Ljava/lang/String;Lcom/artifex/mupdf/fitz/PDFObject;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryStringPDFObject
  (JNIEnv *, jobject, jstring, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryPDFObjectBoolean
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;Z)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryPDFObjectBoolean
  (JNIEnv *, jobject, jobject, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryPDFObjectInteger
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryPDFObjectInteger
  (JNIEnv *, jobject, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryPDFObjectFloat
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;F)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryPDFObjectFloat
  (JNIEnv *, jobject, jobject, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryPDFObjectString
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryPDFObjectString
  (JNIEnv *, jobject, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryPDFObjectPDFObject
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;Lcom/artifex/mupdf/fitz/PDFObject;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryPDFObjectPDFObject
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryPDFObjectRect
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;Lcom/artifex/mupdf/fitz/Rect;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryPDFObjectRect
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryPDFObjectMatrix
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;Lcom/artifex/mupdf/fitz/Matrix;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryPDFObjectMatrix
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    putDictionaryPDFObjectDate
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;J)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_putDictionaryPDFObjectDate
  (JNIEnv *, jobject, jobject, jlong);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    deleteArray
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_deleteArray
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    deleteDictionaryString
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_deleteDictionaryString
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    deleteDictionaryPDFObject
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_deleteDictionaryPDFObject
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    size
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFObject_size
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    pushBoolean
 * Signature: (Z)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_pushBoolean
  (JNIEnv *, jobject, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    pushInteger
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_pushInteger
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    pushFloat
 * Signature: (F)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_pushFloat
  (JNIEnv *, jobject, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    pushString
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_pushString
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFObject
 * Method:    pushPDFObject
 * Signature: (Lcom/artifex/mupdf/fitz/PDFObject;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFObject_pushPDFObject
  (JNIEnv *, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_PDFPage */

#ifndef _Included_com_artifex_mupdf_fitz_PDFPage
#define _Included_com_artifex_mupdf_fitz_PDFPage
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_PDFPage_REDACT_IMAGE_NONE
#define com_artifex_mupdf_fitz_PDFPage_REDACT_IMAGE_NONE 0L
#undef com_artifex_mupdf_fitz_PDFPage_REDACT_IMAGE_REMOVE
#define com_artifex_mupdf_fitz_PDFPage_REDACT_IMAGE_REMOVE 1L
#undef com_artifex_mupdf_fitz_PDFPage_REDACT_IMAGE_PIXELS
#define com_artifex_mupdf_fitz_PDFPage_REDACT_IMAGE_PIXELS 2L
/*
 * Class:     com_artifex_mupdf_fitz_PDFPage
 * Method:    getAnnotations
 * Signature: ()[Lcom/artifex/mupdf/fitz/PDFAnnotation;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_PDFPage_getAnnotations
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFPage
 * Method:    createAnnotation
 * Signature: (I)Lcom/artifex/mupdf/fitz/PDFAnnotation;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFPage_createAnnotation
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFPage
 * Method:    deleteAnnotation
 * Signature: (Lcom/artifex/mupdf/fitz/PDFAnnotation;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFPage_deleteAnnotation
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFPage
 * Method:    applyRedactions
 * Signature: (ZI)Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFPage_applyRedactions
  (JNIEnv *, jobject, jboolean, jint);

/*
 * Class:     com_artifex_mupdf_fitz_PDFPage
 * Method:    update
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFPage_update
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFPage
 * Method:    getWidgets
 * Signature: ()[Lcom/artifex/mupdf/fitz/PDFWidget;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_PDFPage_getWidgets
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFPage
 * Method:    createSignature
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFWidget;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFPage_createSignature
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFPage
 * Method:    getTransform
 * Signature: ()Lcom/artifex/mupdf/fitz/Matrix;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFPage_getTransform
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_PDFWidget */

#ifndef _Included_com_artifex_mupdf_fitz_PDFWidget
#define _Included_com_artifex_mupdf_fitz_PDFWidget
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_TEXT
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_TEXT 0L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_LINK
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_LINK 1L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_FREE_TEXT
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_FREE_TEXT 2L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_LINE
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_LINE 3L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_SQUARE
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_SQUARE 4L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_CIRCLE
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_CIRCLE 5L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_POLYGON
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_POLYGON 6L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_POLY_LINE
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_POLY_LINE 7L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_HIGHLIGHT
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_HIGHLIGHT 8L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_UNDERLINE
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_UNDERLINE 9L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_SQUIGGLY
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_SQUIGGLY 10L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_STRIKE_OUT
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_STRIKE_OUT 11L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_REDACT
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_REDACT 12L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_STAMP
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_STAMP 13L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_CARET
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_CARET 14L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_INK
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_INK 15L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_POPUP
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_POPUP 16L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_FILE_ATTACHMENT
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_FILE_ATTACHMENT 17L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_SOUND
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_SOUND 18L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_MOVIE
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_MOVIE 19L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_RICH_MEDIA
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_RICH_MEDIA 20L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_WIDGET
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_WIDGET 21L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_SCREEN
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_SCREEN 22L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_PRINTER_MARK
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_PRINTER_MARK 23L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_TRAP_NET
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_TRAP_NET 24L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_WATERMARK
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_WATERMARK 25L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_3D
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_3D 26L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_PROJECTION
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_PROJECTION 27L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_UNKNOWN
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_UNKNOWN -1L
#undef com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_NONE
#define com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_NONE 0L
#undef com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_SQUARE
#define com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_SQUARE 1L
#undef com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_CIRCLE
#define com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_CIRCLE 2L
#undef com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_DIAMOND
#define com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_DIAMOND 3L
#undef com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_OPEN_ARROW
#define com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_OPEN_ARROW 4L
#undef com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_CLOSED_ARROW
#define com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_CLOSED_ARROW 5L
#undef com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_BUTT
#define com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_BUTT 6L
#undef com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_R_OPEN_ARROW
#define com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_R_OPEN_ARROW 7L
#undef com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_R_CLOSED_ARROW
#define com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_R_CLOSED_ARROW 8L
#undef com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_SLASH
#define com_artifex_mupdf_fitz_PDFWidget_LINE_ENDING_SLASH 9L
#undef com_artifex_mupdf_fitz_PDFWidget_IS_INVISIBLE
#define com_artifex_mupdf_fitz_PDFWidget_IS_INVISIBLE 1L
#undef com_artifex_mupdf_fitz_PDFWidget_IS_HIDDEN
#define com_artifex_mupdf_fitz_PDFWidget_IS_HIDDEN 2L
#undef com_artifex_mupdf_fitz_PDFWidget_IS_PRINT
#define com_artifex_mupdf_fitz_PDFWidget_IS_PRINT 4L
#undef com_artifex_mupdf_fitz_PDFWidget_IS_NO_ZOOM
#define com_artifex_mupdf_fitz_PDFWidget_IS_NO_ZOOM 8L
#undef com_artifex_mupdf_fitz_PDFWidget_IS_NO_ROTATE
#define com_artifex_mupdf_fitz_PDFWidget_IS_NO_ROTATE 16L
#undef com_artifex_mupdf_fitz_PDFWidget_IS_NO_VIEW
#define com_artifex_mupdf_fitz_PDFWidget_IS_NO_VIEW 32L
#undef com_artifex_mupdf_fitz_PDFWidget_IS_READ_ONLY
#define com_artifex_mupdf_fitz_PDFWidget_IS_READ_ONLY 64L
#undef com_artifex_mupdf_fitz_PDFWidget_IS_LOCKED
#define com_artifex_mupdf_fitz_PDFWidget_IS_LOCKED 128L
#undef com_artifex_mupdf_fitz_PDFWidget_IS_TOGGLE_NO_VIEW
#define com_artifex_mupdf_fitz_PDFWidget_IS_TOGGLE_NO_VIEW 256L
#undef com_artifex_mupdf_fitz_PDFWidget_IS_LOCKED_CONTENTS
#define com_artifex_mupdf_fitz_PDFWidget_IS_LOCKED_CONTENTS 512L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_UNKNOWN
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_UNKNOWN 0L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_BUTTON
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_BUTTON 1L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_CHECKBOX
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_CHECKBOX 2L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_COMBOBOX
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_COMBOBOX 3L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_LISTBOX
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_LISTBOX 4L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_RADIOBUTTON
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_RADIOBUTTON 5L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_SIGNATURE
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_SIGNATURE 6L
#undef com_artifex_mupdf_fitz_PDFWidget_TYPE_TEXT
#define com_artifex_mupdf_fitz_PDFWidget_TYPE_TEXT 7L
#undef com_artifex_mupdf_fitz_PDFWidget_TX_FORMAT_NONE
#define com_artifex_mupdf_fitz_PDFWidget_TX_FORMAT_NONE 0L
#undef com_artifex_mupdf_fitz_PDFWidget_TX_FORMAT_NUMBER
#define com_artifex_mupdf_fitz_PDFWidget_TX_FORMAT_NUMBER 1L
#undef com_artifex_mupdf_fitz_PDFWidget_TX_FORMAT_SPECIAL
#define com_artifex_mupdf_fitz_PDFWidget_TX_FORMAT_SPECIAL 2L
#undef com_artifex_mupdf_fitz_PDFWidget_TX_FORMAT_DATE
#define com_artifex_mupdf_fitz_PDFWidget_TX_FORMAT_DATE 3L
#undef com_artifex_mupdf_fitz_PDFWidget_TX_FORMAT_TIME
#define com_artifex_mupdf_fitz_PDFWidget_TX_FORMAT_TIME 4L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_FIELD_IS_READ_ONLY
#define com_artifex_mupdf_fitz_PDFWidget_PDF_FIELD_IS_READ_ONLY 1L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_FIELD_IS_REQUIRED
#define com_artifex_mupdf_fitz_PDFWidget_PDF_FIELD_IS_REQUIRED 2L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_FIELD_IS_NO_EXPORT
#define com_artifex_mupdf_fitz_PDFWidget_PDF_FIELD_IS_NO_EXPORT 4L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_TX_FIELD_IS_MULTILINE
#define com_artifex_mupdf_fitz_PDFWidget_PDF_TX_FIELD_IS_MULTILINE 4096L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_TX_FIELD_IS_PASSWORD
#define com_artifex_mupdf_fitz_PDFWidget_PDF_TX_FIELD_IS_PASSWORD 8192L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_TX_FIELD_IS_COMB
#define com_artifex_mupdf_fitz_PDFWidget_PDF_TX_FIELD_IS_COMB 16777216L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_BTN_FIELD_IS_NO_TOGGLE_TO_OFF
#define com_artifex_mupdf_fitz_PDFWidget_PDF_BTN_FIELD_IS_NO_TOGGLE_TO_OFF 16384L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_BTN_FIELD_IS_RADIO
#define com_artifex_mupdf_fitz_PDFWidget_PDF_BTN_FIELD_IS_RADIO 32768L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_BTN_FIELD_IS_PUSHBUTTON
#define com_artifex_mupdf_fitz_PDFWidget_PDF_BTN_FIELD_IS_PUSHBUTTON 65536L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_CH_FIELD_IS_COMBO
#define com_artifex_mupdf_fitz_PDFWidget_PDF_CH_FIELD_IS_COMBO 131072L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_CH_FIELD_IS_EDIT
#define com_artifex_mupdf_fitz_PDFWidget_PDF_CH_FIELD_IS_EDIT 262144L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_CH_FIELD_IS_SORT
#define com_artifex_mupdf_fitz_PDFWidget_PDF_CH_FIELD_IS_SORT 524288L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_CH_FIELD_IS_MULTI_SELECT
#define com_artifex_mupdf_fitz_PDFWidget_PDF_CH_FIELD_IS_MULTI_SELECT 2097152L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_LABELS
#define com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_LABELS 1L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_DN
#define com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_DN 2L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_DATE
#define com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_DATE 4L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_TEXT_NAME
#define com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_TEXT_NAME 8L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_GRAPHIC_NAME
#define com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_GRAPHIC_NAME 16L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_LOGO
#define com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_SHOW_LOGO 32L
#undef com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_DEFAULT_APPEARANCE
#define com_artifex_mupdf_fitz_PDFWidget_PDF_SIGNATURE_DEFAULT_APPEARANCE 63L
/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    getValue
 * Signature: ()Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_getValue
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    setValue
 * Signature: (Ljava/lang/String;)Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_setValue
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    getLabel
 * Signature: ()Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_getLabel
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    toggle
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_toggle
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    setTextValue
 * Signature: (Ljava/lang/String;)Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_setTextValue
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    textQuads
 * Signature: ()[Lcom/artifex/mupdf/fitz/Quad;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_textQuads
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    setEditing
 * Signature: (Z)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_setEditing
  (JNIEnv *, jobject, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    isEditing
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_isEditing
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    setChoiceValue
 * Signature: (Ljava/lang/String;)Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_setChoiceValue
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    previewSignatureNative
 * Signature: (IIILcom/artifex/mupdf/fitz/PKCS7Signer;ILcom/artifex/mupdf/fitz/Image;Ljava/lang/String;Ljava/lang/String;)Lcom/artifex/mupdf/fitz/Pixmap;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_previewSignatureNative
  (JNIEnv *, jclass, jint, jint, jint, jobject, jint, jobject, jstring, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    signNative
 * Signature: (Lcom/artifex/mupdf/fitz/PKCS7Signer;ILcom/artifex/mupdf/fitz/Image;Ljava/lang/String;Ljava/lang/String;)Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_signNative
  (JNIEnv *, jobject, jobject, jint, jobject, jstring, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    checkCertificate
 * Signature: (Lcom/artifex/mupdf/fitz/PKCS7Verifier;)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_checkCertificate
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    checkDigest
 * Signature: (Lcom/artifex/mupdf/fitz/PKCS7Verifier;)I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_checkDigest
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    incrementalChangeAfterSigning
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_incrementalChangeAfterSigning
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    getDistinguishedName
 * Signature: (Lcom/artifex/mupdf/fitz/PKCS7Verifier;)Lcom/artifex/mupdf/fitz/PKCS7DistinguishedName;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_getDistinguishedName
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    validateSignature
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_validateSignature
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    clearSignature
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_clearSignature
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    isSigned
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_isSigned
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PDFWidget
 * Method:    layoutTextWidget
 * Signature: ()Lcom/artifex/mupdf/fitz/PDFWidget/TextWidgetLayout;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_PDFWidget_layoutTextWidget
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_PKCS7Signer */

#ifndef _Included_com_artifex_mupdf_fitz_PKCS7Signer
#define _Included_com_artifex_mupdf_fitz_PKCS7Signer
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_PKCS7Signer
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PKCS7Signer_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PKCS7Signer
 * Method:    newNative
 * Signature: (Lcom/artifex/mupdf/fitz/PKCS7Signer;)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_PKCS7Signer_newNative
  (JNIEnv *, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_PKCS7Verifier */

#ifndef _Included_com_artifex_mupdf_fitz_PKCS7Verifier
#define _Included_com_artifex_mupdf_fitz_PKCS7Verifier
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierOK
#define com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierOK 0L
#undef com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierNoSignature
#define com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierNoSignature 1L
#undef com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierNoCertificate
#define com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierNoCertificate 2L
#undef com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierDigestFailure
#define com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierDigestFailure 3L
#undef com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierSelfSigned
#define com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierSelfSigned 4L
#undef com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierSelfSignedInChain
#define com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierSelfSignedInChain 5L
#undef com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierNotTrusted
#define com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierNotTrusted 6L
#undef com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierUnknown
#define com_artifex_mupdf_fitz_PKCS7Verifier_PKCS7VerifierUnknown -1L
/*
 * Class:     com_artifex_mupdf_fitz_PKCS7Verifier
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_PKCS7Verifier_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_PKCS7Verifier
 * Method:    newNative
 * Signature: (Lcom/artifex/mupdf/fitz/PKCS7Verifier;)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_PKCS7Verifier_newNative
  (JNIEnv *, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Page */

#ifndef _Included_com_artifex_mupdf_fitz_Page
#define _Included_com_artifex_mupdf_fitz_Page
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Page_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    getBounds
 * Signature: ()Lcom/artifex/mupdf/fitz/Rect;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Page_getBounds
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    run
 * Signature: (Lcom/artifex/mupdf/fitz/Device;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/Cookie;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Page_run
  (JNIEnv *, jobject, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    runPageContents
 * Signature: (Lcom/artifex/mupdf/fitz/Device;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/Cookie;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Page_runPageContents
  (JNIEnv *, jobject, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    runPageAnnots
 * Signature: (Lcom/artifex/mupdf/fitz/Device;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/Cookie;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Page_runPageAnnots
  (JNIEnv *, jobject, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    runPageWidgets
 * Signature: (Lcom/artifex/mupdf/fitz/Device;Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/Cookie;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Page_runPageWidgets
  (JNIEnv *, jobject, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    getLinks
 * Signature: ()[Lcom/artifex/mupdf/fitz/Link;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_Page_getLinks
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    toPixmap
 * Signature: (Lcom/artifex/mupdf/fitz/Matrix;Lcom/artifex/mupdf/fitz/ColorSpace;ZZ)Lcom/artifex/mupdf/fitz/Pixmap;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Page_toPixmap
  (JNIEnv *, jobject, jobject, jobject, jboolean, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    toDisplayList
 * Signature: (Z)Lcom/artifex/mupdf/fitz/DisplayList;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Page_toDisplayList
  (JNIEnv *, jobject, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    toStructuredText
 * Signature: (Ljava/lang/String;)Lcom/artifex/mupdf/fitz/StructuredText;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Page_toStructuredText
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    search
 * Signature: (Ljava/lang/String;)[[Lcom/artifex/mupdf/fitz/Quad;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_Page_search
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    textAsHtml
 * Signature: ()[B
 */
JNIEXPORT jbyteArray JNICALL Java_com_artifex_mupdf_fitz_Page_textAsHtml
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    getDocument
 * Signature: ()Lcom/artifex/mupdf/fitz/Document;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Page_getDocument
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    createLink
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;Ljava/lang/String;)Lcom/artifex/mupdf/fitz/Link;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Page_createLink
  (JNIEnv *, jobject, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Page
 * Method:    deleteLink
 * Signature: (Lcom/artifex/mupdf/fitz/Link;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Page_deleteLink
  (JNIEnv *, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Path */

#ifndef _Included_com_artifex_mupdf_fitz_Path
#define _Included_com_artifex_mupdf_fitz_Path
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Path_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    newNative
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Path_newNative
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    cloneNative
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Path_cloneNative
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    currentPoint
 * Signature: ()Lcom/artifex/mupdf/fitz/Point;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Path_currentPoint
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    moveTo
 * Signature: (FF)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Path_moveTo
  (JNIEnv *, jobject, jfloat, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    lineTo
 * Signature: (FF)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Path_lineTo
  (JNIEnv *, jobject, jfloat, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    curveTo
 * Signature: (FFFFFF)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Path_curveTo
  (JNIEnv *, jobject, jfloat, jfloat, jfloat, jfloat, jfloat, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    curveToV
 * Signature: (FFFF)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Path_curveToV
  (JNIEnv *, jobject, jfloat, jfloat, jfloat, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    curveToY
 * Signature: (FFFF)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Path_curveToY
  (JNIEnv *, jobject, jfloat, jfloat, jfloat, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    rect
 * Signature: (IIII)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Path_rect
  (JNIEnv *, jobject, jint, jint, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    closePath
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Path_closePath
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    transform
 * Signature: (Lcom/artifex/mupdf/fitz/Matrix;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Path_transform
  (JNIEnv *, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    getBounds
 * Signature: (Lcom/artifex/mupdf/fitz/StrokeState;Lcom/artifex/mupdf/fitz/Matrix;)Lcom/artifex/mupdf/fitz/Rect;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Path_getBounds
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Path
 * Method:    walk
 * Signature: (Lcom/artifex/mupdf/fitz/PathWalker;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Path_walk
  (JNIEnv *, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Pixmap */

#ifndef _Included_com_artifex_mupdf_fitz_Pixmap
#define _Included_com_artifex_mupdf_fitz_Pixmap
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Pixmap_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    newNative
 * Signature: (Lcom/artifex/mupdf/fitz/ColorSpace;IIIIZ)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Pixmap_newNative
  (JNIEnv *, jobject, jobject, jint, jint, jint, jint, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    clear
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Pixmap_clear
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    clearWithValue
 * Signature: (I)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Pixmap_clearWithValue
  (JNIEnv *, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    saveAsPNG
 * Signature: (Ljava/lang/String;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Pixmap_saveAsPNG
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getX
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getX
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getY
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getY
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getWidth
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getWidth
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getHeight
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getHeight
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getStride
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getStride
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getNumberOfComponents
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getNumberOfComponents
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getAlpha
 * Signature: ()Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getAlpha
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getColorSpace
 * Signature: ()Lcom/artifex/mupdf/fitz/ColorSpace;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getColorSpace
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getSamples
 * Signature: ()[B
 */
JNIEXPORT jbyteArray JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getSamples
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getSample
 * Signature: (III)B
 */
JNIEXPORT jbyte JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getSample
  (JNIEnv *, jobject, jint, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getPixels
 * Signature: ()[I
 */
JNIEXPORT jintArray JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getPixels
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getXResolution
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getXResolution
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    getYResolution
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_Pixmap_getYResolution
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    setResolution
 * Signature: (II)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Pixmap_setResolution
  (JNIEnv *, jobject, jint, jint);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    invert
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Pixmap_invert
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    invertLuminance
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Pixmap_invertLuminance
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    gamma
 * Signature: (F)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Pixmap_gamma
  (JNIEnv *, jobject, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_Pixmap
 * Method:    tint
 * Signature: (II)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Pixmap_tint
  (JNIEnv *, jobject, jint, jint);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Rect */

#ifndef _Included_com_artifex_mupdf_fitz_Rect
#define _Included_com_artifex_mupdf_fitz_Rect
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_Rect_FZ_MIN_INF_RECT
#define com_artifex_mupdf_fitz_Rect_FZ_MIN_INF_RECT -2147483648L
#undef com_artifex_mupdf_fitz_Rect_FZ_MAX_INF_RECT
#define com_artifex_mupdf_fitz_Rect_FZ_MAX_INF_RECT 2147483520L
/*
 * Class:     com_artifex_mupdf_fitz_Rect
 * Method:    adjustForStroke
 * Signature: (Lcom/artifex/mupdf/fitz/StrokeState;Lcom/artifex/mupdf/fitz/Matrix;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Rect_adjustForStroke
  (JNIEnv *, jobject, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Shade */

#ifndef _Included_com_artifex_mupdf_fitz_Shade
#define _Included_com_artifex_mupdf_fitz_Shade
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Shade
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Shade_finalize
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Story */

#ifndef _Included_com_artifex_mupdf_fitz_Story
#define _Included_com_artifex_mupdf_fitz_Story
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Story
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Story_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Story
 * Method:    newStory
 * Signature: ([B[BF)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Story_newStory
  (JNIEnv *, jclass, jbyteArray, jbyteArray, jfloat);

/*
 * Class:     com_artifex_mupdf_fitz_Story
 * Method:    place
 * Signature: (Lcom/artifex/mupdf/fitz/Rect;Lcom/artifex/mupdf/fitz/Rect;)Z
 */
JNIEXPORT jboolean JNICALL Java_com_artifex_mupdf_fitz_Story_place
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Story
 * Method:    draw
 * Signature: (Lcom/artifex/mupdf/fitz/Device;Lcom/artifex/mupdf/fitz/Matrix;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Story_draw
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Story
 * Method:    document
 * Signature: ()Lcom/artifex/mupdf/fitz/DOM;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Story_document
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_StrokeState */

#ifndef _Included_com_artifex_mupdf_fitz_StrokeState
#define _Included_com_artifex_mupdf_fitz_StrokeState
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_StrokeState_LINE_CAP_BUTT
#define com_artifex_mupdf_fitz_StrokeState_LINE_CAP_BUTT 0L
#undef com_artifex_mupdf_fitz_StrokeState_LINE_CAP_ROUND
#define com_artifex_mupdf_fitz_StrokeState_LINE_CAP_ROUND 1L
#undef com_artifex_mupdf_fitz_StrokeState_LINE_CAP_SQUARE
#define com_artifex_mupdf_fitz_StrokeState_LINE_CAP_SQUARE 2L
#undef com_artifex_mupdf_fitz_StrokeState_LINE_CAP_TRIANGLE
#define com_artifex_mupdf_fitz_StrokeState_LINE_CAP_TRIANGLE 3L
#undef com_artifex_mupdf_fitz_StrokeState_LINE_JOIN_MITER
#define com_artifex_mupdf_fitz_StrokeState_LINE_JOIN_MITER 0L
#undef com_artifex_mupdf_fitz_StrokeState_LINE_JOIN_ROUND
#define com_artifex_mupdf_fitz_StrokeState_LINE_JOIN_ROUND 1L
#undef com_artifex_mupdf_fitz_StrokeState_LINE_JOIN_BEVEL
#define com_artifex_mupdf_fitz_StrokeState_LINE_JOIN_BEVEL 2L
#undef com_artifex_mupdf_fitz_StrokeState_LINE_JOIN_MITER_XPS
#define com_artifex_mupdf_fitz_StrokeState_LINE_JOIN_MITER_XPS 3L
/*
 * Class:     com_artifex_mupdf_fitz_StrokeState
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_StrokeState_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StrokeState
 * Method:    newNative
 * Signature: (IIIIFFF[F)J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_StrokeState_newNative
  (JNIEnv *, jobject, jint, jint, jint, jint, jfloat, jfloat, jfloat, jfloatArray);

/*
 * Class:     com_artifex_mupdf_fitz_StrokeState
 * Method:    getStartCap
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_StrokeState_getStartCap
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StrokeState
 * Method:    getDashCap
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_StrokeState_getDashCap
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StrokeState
 * Method:    getEndCap
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_StrokeState_getEndCap
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StrokeState
 * Method:    getLineJoin
 * Signature: ()I
 */
JNIEXPORT jint JNICALL Java_com_artifex_mupdf_fitz_StrokeState_getLineJoin
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StrokeState
 * Method:    getLineWidth
 * Signature: ()F
 */
JNIEXPORT jfloat JNICALL Java_com_artifex_mupdf_fitz_StrokeState_getLineWidth
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StrokeState
 * Method:    getMiterLimit
 * Signature: ()F
 */
JNIEXPORT jfloat JNICALL Java_com_artifex_mupdf_fitz_StrokeState_getMiterLimit
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StrokeState
 * Method:    getDashPhase
 * Signature: ()F
 */
JNIEXPORT jfloat JNICALL Java_com_artifex_mupdf_fitz_StrokeState_getDashPhase
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StrokeState
 * Method:    getDashes
 * Signature: ()[F
 */
JNIEXPORT jfloatArray JNICALL Java_com_artifex_mupdf_fitz_StrokeState_getDashes
  (JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_StructuredText */

#ifndef _Included_com_artifex_mupdf_fitz_StructuredText
#define _Included_com_artifex_mupdf_fitz_StructuredText
#ifdef __cplusplus
extern "C" {
#endif
#undef com_artifex_mupdf_fitz_StructuredText_SELECT_CHARS
#define com_artifex_mupdf_fitz_StructuredText_SELECT_CHARS 0L
#undef com_artifex_mupdf_fitz_StructuredText_SELECT_WORDS
#define com_artifex_mupdf_fitz_StructuredText_SELECT_WORDS 1L
#undef com_artifex_mupdf_fitz_StructuredText_SELECT_LINES
#define com_artifex_mupdf_fitz_StructuredText_SELECT_LINES 2L
/*
 * Class:     com_artifex_mupdf_fitz_StructuredText
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_StructuredText_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StructuredText
 * Method:    search
 * Signature: (Ljava/lang/String;)[[Lcom/artifex/mupdf/fitz/Quad;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_StructuredText_search
  (JNIEnv *, jobject, jstring);

/*
 * Class:     com_artifex_mupdf_fitz_StructuredText
 * Method:    highlight
 * Signature: (Lcom/artifex/mupdf/fitz/Point;Lcom/artifex/mupdf/fitz/Point;)[Lcom/artifex/mupdf/fitz/Quad;
 */
JNIEXPORT jobjectArray JNICALL Java_com_artifex_mupdf_fitz_StructuredText_highlight
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StructuredText
 * Method:    snapSelection
 * Signature: (Lcom/artifex/mupdf/fitz/Point;Lcom/artifex/mupdf/fitz/Point;I)Lcom/artifex/mupdf/fitz/Quad;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_StructuredText_snapSelection
  (JNIEnv *, jobject, jobject, jobject, jint);

/*
 * Class:     com_artifex_mupdf_fitz_StructuredText
 * Method:    copy
 * Signature: (Lcom/artifex/mupdf/fitz/Point;Lcom/artifex/mupdf/fitz/Point;)Ljava/lang/String;
 */
JNIEXPORT jstring JNICALL Java_com_artifex_mupdf_fitz_StructuredText_copy
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_StructuredText
 * Method:    walk
 * Signature: (Lcom/artifex/mupdf/fitz/StructuredTextWalker;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_StructuredText_walk
  (JNIEnv *, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com_artifex_mupdf_fitz_Text */

#ifndef _Included_com_artifex_mupdf_fitz_Text
#define _Included_com_artifex_mupdf_fitz_Text
#ifdef __cplusplus
extern "C" {
#endif
/*
 * Class:     com_artifex_mupdf_fitz_Text
 * Method:    finalize
 * Signature: ()V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Text_finalize
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Text
 * Method:    newNative
 * Signature: ()J
 */
JNIEXPORT jlong JNICALL Java_com_artifex_mupdf_fitz_Text_newNative
  (JNIEnv *, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Text
 * Method:    showGlyph
 * Signature: (Lcom/artifex/mupdf/fitz/Font;Lcom/artifex/mupdf/fitz/Matrix;IIZ)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Text_showGlyph
  (JNIEnv *, jobject, jobject, jobject, jint, jint, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_Text
 * Method:    showString
 * Signature: (Lcom/artifex/mupdf/fitz/Font;Lcom/artifex/mupdf/fitz/Matrix;Ljava/lang/String;Z)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Text_showString
  (JNIEnv *, jobject, jobject, jobject, jstring, jboolean);

/*
 * Class:     com_artifex_mupdf_fitz_Text
 * Method:    getBounds
 * Signature: (Lcom/artifex/mupdf/fitz/StrokeState;Lcom/artifex/mupdf/fitz/Matrix;)Lcom/artifex/mupdf/fitz/Rect;
 */
JNIEXPORT jobject JNICALL Java_com_artifex_mupdf_fitz_Text_getBounds
  (JNIEnv *, jobject, jobject, jobject);

/*
 * Class:     com_artifex_mupdf_fitz_Text
 * Method:    walk
 * Signature: (Lcom/artifex/mupdf/fitz/TextWalker;)V
 */
JNIEXPORT void JNICALL Java_com_artifex_mupdf_fitz_Text_walk
  (JNIEnv *, jobject, jobject);

#ifdef __cplusplus
}
#endif
#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.io.IOException;


import java.io.InputStream;


import java.io.OutputStream;





public class Buffer


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNativeBuffer(int n);





    public Buffer(int n) {


        pointer = newNativeBuffer(n);


    }





    public Buffer() {


        pointer = newNativeBuffer(0);


    }





    protected Buffer(long p) {


        pointer = p;


    }





    public native int getLength();


    public native int readByte(int at);


    public native int readBytes(int at, byte[] bs);


    public native int readBytesInto(int at, byte[] bs, int off, int len);





    public native void writeByte(byte b);


    public native void writeBytes(byte[] bs);


    public native void writeBytesFrom(byte[] bs, int off, int len);


    public native void writeBuffer(Buffer buf);


    public native void writeRune(int rune);


    public native void writeLine(String line);


    public native void writeLines(String... lines);





    public native void save(String filename);





    public void readIntoStream(OutputStream stream)


    {


        try {


            byte[] data = new byte[getLength()];


            readBytes(0, data);


            stream.write(data);


        } catch (IOException e) {


            throw new RuntimeException("unable to write all bytes from buffer into stream");


        }


    }





    public void writeFromStream(InputStream stream)


    {


        try {


            boolean readAllBytes = false;


            byte[] data = null;


            while (!readAllBytes)


            {


                int availableBytes = stream.available();


                if (data == null || availableBytes > data.length)


                    data = new byte[availableBytes];


                int bytesRead = stream.read(data);


                if (bytesRead >= 0)


                    writeBytesFrom(data, 0, bytesRead);


                else


                    readAllBytes = true;


            }


        } catch (IOException e) {


            throw new RuntimeException("unable to read all bytes from stream into buffer");


        }


    }





}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.io.IOException;


import java.io.InputStream;





public class BufferInputStream extends InputStream


{


    protected Buffer buffer;


    protected int position;


    protected int resetPosition;





    public BufferInputStream(Buffer buffer) {


        super();


        this.buffer = buffer;


        this.position = 0;


        this.resetPosition = -1;


    }





    public int available() {


        return buffer.getLength();


    }





    public void mark(int readlimit) {


        resetPosition = position;


    }





    public boolean markSupported() {


        return true;


    }





    public int read() {


        int c = buffer.readByte(position);


        if (c >= 0)


            position++;


        return c;


    }





    public int read(byte[] b) {


        int n = buffer.readBytes(position, b);


        if (n >= 0)


            position += n;


        return n;


    }





    public int read(byte[] b, int off, int len) {


        int n = buffer.readBytesInto(position, b, off, len);


        if (n >= 0)


            position += n;


        return n;


    }





    public void reset() throws IOException {


        if (resetPosition < 0)


            throw  new IOException("cannot reset because mark never set");


        if (resetPosition >= buffer.getLength())


            throw  new IOException("cannot reset because mark set outside of buffer");





        position = resetPosition;


    }


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.io.IOException;


import java.io.OutputStream;





public class BufferOutputStream extends OutputStream


{


    protected Buffer buffer;


    protected int position;


    protected int resetPosition;





    public BufferOutputStream(Buffer buffer) {


        super();


        this.buffer = buffer;


        this.position = 0;


    }





    public void write(byte[] b) {


        buffer.writeBytes(b);


    }





    public void write(byte[] b, int off, int len) {


        buffer.writeBytesFrom(b, off, len);


    }





    public void write(int b) {


        buffer.writeByte((byte) b);


    }


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public final class ColorParams


{


    public enum RenderingIntent {


        PERCEPTUAL,


        RELATIVE_COLORIMETRIC,


        SATURATION,


        ABSOLUTE_COLORIMETRIC


    }


    public static final int BP = 32;


    public static final int OP = 64;


    public static final int OPM = 128;





    public static RenderingIntent RI(int flags) {


        switch (flags & 3) {


            default:


            case 0: return RenderingIntent.PERCEPTUAL;


            case 1: return RenderingIntent.RELATIVE_COLORIMETRIC;


            case 2: return RenderingIntent.SATURATION;


            case 3: return RenderingIntent.ABSOLUTE_COLORIMETRIC;


        }


    }





    public static boolean BP(int flags) {


        return (flags & BP) != 0;


    }





    public static boolean OP(int flags) {


        return (flags & OP) != 0;


    }





    public static boolean OPM(int flags) {


        return (flags & OPM) != 0;


    }





    public static int pack(RenderingIntent ri, boolean bp, boolean op, boolean opm) {


        int flags;


        switch (ri) {


        default:


        case PERCEPTUAL: flags = 0; break;


        case RELATIVE_COLORIMETRIC: flags = 1; break;


        case SATURATION: flags = 2; break;


        case ABSOLUTE_COLORIMETRIC: flags = 3; break;


        }


        if (bp) flags |= BP;


        if (op) flags |= OP;


        if (opm) flags |= OPM;


        return flags;


    }


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class ColorSpace


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private ColorSpace(long p) {


        pointer = p;


    }





    private static native long nativeDeviceGray();


    private static native long nativeDeviceRGB();


    private static native long nativeDeviceBGR();


    private static native long nativeDeviceCMYK();





    protected static ColorSpace fromPointer(long p) {


        if (p == DeviceGray.pointer) return DeviceGray;


        if (p == DeviceRGB.pointer) return DeviceRGB;


        if (p == DeviceBGR.pointer) return DeviceBGR;


        if (p == DeviceCMYK.pointer) return DeviceCMYK;


        return new ColorSpace(p);


    }





    public static ColorSpace DeviceGray = new ColorSpace(nativeDeviceGray());


    public static ColorSpace DeviceRGB = new ColorSpace(nativeDeviceRGB());


    public static ColorSpace DeviceBGR = new ColorSpace(nativeDeviceBGR());


    public static ColorSpace DeviceCMYK = new ColorSpace(nativeDeviceCMYK());





    public native int getNumberOfComponents();





    public String toString() {


        if (this == DeviceGray) return "DeviceGray";


        if (this == DeviceRGB) return "DeviceRGB";


        if (this == DeviceBGR) return "DeviceBGR";


        if (this == DeviceCMYK) return "DeviceCMYK";


        return "ColorSpace(" + getNumberOfComponents() + ")";


    }


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





// This class handles the loading of the MuPDF shared library, together


// with the ThreadLocal magic to get the required context.


//


// The only publicly accessible method here is Context.setStoreSize, which


// sets the store size to use. This must be called before any other MuPDF


// function.


public class Context


{


    // Make sure to initialize inited before calling


    // init() from the static block below.


    private static boolean inited = false;





    static {


        init();


    }





    private static native int initNative();





    public static void init() {


        if (!inited) {


            inited = true;


            try {


                System.loadLibrary("mupdf_java");


            } catch (UnsatisfiedLinkError e) {


                try {


                    System.loadLibrary("mupdf_java64");


                } catch (UnsatisfiedLinkError ee) {


                    System.loadLibrary("mupdf_java32");


                }


            }


            if (initNative() < 0)


                throw new RuntimeException("cannot initialize mupdf library");


        }


    }





    // FIXME: We should support the store size being changed dynamically.


    // This requires changes within the MuPDF core.


    //public native static void setStoreSize(long newSize);





    //  empty the store


    public native static void emptyStore();





    public native static void enableICC();


    public native static void disableICC();


    public native static void setAntiAliasLevel(int level);





    // The way CSS is controlled may have breaking changes in the future.


    public native static void setUserCSS(String css);


    public native static void useDocumentCSS(boolean state);





    public native static Version getVersion();





    public static class Version {


        public String version;


        public int major;


        public int minor;


        public int patch;


    }





    public static void setLog(Log log_) {


        synchronized(lock) {


            log = log_;


        }


    }





    public interface Log


    {


        void error(String message);


        void warning(String message);


    }





    private static Log log;


    private final static Object lock = new Object();


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Cookie


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNative();





    public Cookie() {


        pointer = newNative();


    }





    public native void abort();


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/DOM.java

// Copyright (C) 2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class DOM


{


    static {


        Context.init();


    }





    protected long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    protected DOM(long p) {


        pointer = p;


    }





    public native DOM body();


    public native DOM document();


    public native DOM createTextNode(String text);


    public native DOM createElement(String tag);





    public native void insertBefore(DOM toinsert);


    public native void insertAfter(DOM toinsert);


    public native void appendChild(DOM toinsert);


    public native void remove();


    public native DOM clone();


    public native DOM parent();


    public native DOM firstChild();


    public native DOM next();


    public native DOM previous();


    public native DOM addAttribute(String att, String val);


    public native DOM removeAttribute(String att);


    public native String attribute(String att);


    public static class DOMAttribute {


        String attribute;


        String value;


    };


    public native DOMAttribute[] attributes();


    public native DOM find(String tag, String att, String val);


    public native DOM findNext(String tag, String att, String val);


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/DefaultAppearance.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class DefaultAppearance {


    String font;


    float size;


    float[] color;


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Device.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





abstract public class Device


{


    static {


        Context.init();


    }





    protected long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNative();





    protected Device() {


        pointer = newNative();


    }





    protected Device(long p) {


        pointer = p;


    }





    /* To implement your own device in Java, you should define your own


     * class that extends Device, and override as many of the following


     * functions as is appropriate. For example:


     *


     * class ImageTraceDevice extends Device


     * {


     *  void fillImage(Image img, Matrix ctx, float alpha) {


     *      System.out.println("Image!");


     *  }


     * };


     */





    abstract public void close();


    abstract public void fillPath(Path path, boolean evenOdd, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp);


    abstract public void strokePath(Path path, StrokeState stroke, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp);


    abstract public void clipPath(Path path, boolean evenOdd, Matrix ctm);


    abstract public void clipStrokePath(Path path, StrokeState stroke, Matrix ctm);


    abstract public void fillText(Text text, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp);


    abstract public void strokeText(Text text, StrokeState stroke, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp);


    abstract public void clipText(Text text, Matrix ctm);


    abstract public void clipStrokeText(Text text, StrokeState stroke, Matrix ctm);


    abstract public void ignoreText(Text text, Matrix ctm);


    abstract public void fillShade(Shade shd, Matrix ctm, float alpha, int cp);


    abstract public void fillImage(Image img, Matrix ctm, float alpha, int cp);


    abstract public void fillImageMask(Image img, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp);


    abstract public void clipImageMask(Image img, Matrix ctm);


    abstract public void popClip();


    abstract public void beginMask(Rect area, boolean luminosity, ColorSpace cs, float[] bc, int cp);


    abstract public void endMask();


    abstract public void beginGroup(Rect area, ColorSpace cs, boolean isolated, boolean knockout, int blendmode, float alpha);


    abstract public void endGroup();


    abstract public int beginTile(Rect area, Rect view, float xstep, float ystep, Matrix ctm, int id);


    abstract public void endTile();


    abstract public void beginLayer(String name);


    abstract public void endLayer();





    /* PDF 1.4 -- standard separable */


    public static final int BLEND_NORMAL = 0;


    public static final int BLEND_MULTIPLY = 1;


    public static final int BLEND_SCREEN = 2;


    public static final int BLEND_OVERLAY = 3;


    public static final int BLEND_DARKEN = 4;


    public static final int BLEND_LIGHTEN = 5;


    public static final int BLEND_COLOR_DODGE = 6;


    public static final int BLEND_COLOR_BURN = 7;


    public static final int BLEND_HARD_LIGHT = 8;


    public static final int BLEND_SOFT_LIGHT = 9;


    public static final int BLEND_DIFFERENCE = 10;


    public static final int BLEND_EXCLUSION = 11;





    /* PDF 1.4 -- standard non-separable */


    public static final int BLEND_HUE = 12;


    public static final int BLEND_SATURATION = 13;


    public static final int BLEND_COLOR = 14;


    public static final int BLEND_LUMINOSITY = 15;


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/DisplayList.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class DisplayList


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNative(Rect mediabox);





    public DisplayList(Rect mediabox) {


        pointer = newNative(mediabox);


    }





    private DisplayList(long p) {


        pointer = p;


    }





    public native Pixmap toPixmap(Matrix ctm, ColorSpace colorspace, boolean alpha);


    public native StructuredText toStructuredText(String options);





    public StructuredText toStructuredText() {


        return toStructuredText(null);


    }





    public native Quad[][] search(String needle);





    public native void run(Device dev, Matrix ctm, Rect scissor, Cookie cookie);





    public void run(Device dev, Matrix ctm, Cookie cookie) {


        run(dev, ctm, null, cookie);


    }


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/DisplayListDevice.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public final class DisplayListDevice extends NativeDevice


{


    static {


        Context.init();


    }





    private static native long newNative(DisplayList list);





    public DisplayListDevice(DisplayList list) {


        super(newNative(list));


    }


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Document.java

// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Document


{


    static {


        Context.init();


    }





    public static final String META_FORMAT = "format";


    public static final String META_ENCRYPTION = "encryption";


    public static final String META_INFO_AUTHOR = "info:Author";


    public static final String META_INFO_TITLE = "info:Title";


    public static final String META_INFO_SUBJECT = "info:Subject";


    public static final String META_INFO_KEYWORDS = "info:Keywords";


    public static final String META_INFO_CREATOR = "info:Creator";


    public static final String META_INFO_PRODUCER = "info:Producer";


    public static final String META_INFO_CREATIONDATE = "info:CreationDate";


    public static final String META_INFO_MODIFICATIONDATE = "info:ModDate";





    protected long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    protected Document(long p) {


        pointer = p;


    }





    protected native static Document openNativeWithPath(String filename, String accelerator);


    protected native static Document openNativeWithBuffer(String magic, byte[] buffer, byte[] accelerator);


    protected native static Document openNativeWithStream(String magic, SeekableInputStream stream, SeekableInputStream accelerator);


    protected native static Document openNativeWithPathAndStream(String filename, SeekableInputStream accelerator);





    public static Document openDocument(String filename) {


        return openNativeWithPath(filename, null);


    }





    public static Document openDocument(String filename, String accelerator) {


        return openNativeWithPath(filename, accelerator);


    }





    public static Document openDocument(String filename, SeekableInputStream accelerator) {


        return openNativeWithPathAndStream(filename, accelerator);


    }





    public static Document openDocument(byte[] buffer, String magic) {


        return openNativeWithBuffer(magic, buffer, null);


    }





    public static Document openDocument(byte[] buffer, String magic, byte[] accelerator) {


        return openNativeWithBuffer(magic, buffer, accelerator);


    }





    public static Document openDocument(SeekableInputStream stream, String magic) {


        return openNativeWithStream(magic, stream, null);


    }





    public static Document openDocument(SeekableInputStream stream, String magic, SeekableInputStream accelerator) {


        return openNativeWithStream(magic, stream, accelerator);


    }





    public static native boolean recognize(String magic);





    public native boolean supportsAccelerator();


    public native void saveAccelerator(String filename);


    public native void outputAccelerator(SeekableOutputStream stream);





    public native boolean needsPassword();


    public native boolean authenticatePassword(String password);





    public native int countChapters();


    public native int countPages(int chapter);


    public native Page loadPage(int chapter, int number);





    public int countPages() {


        int np = 0;


        int nc = countChapters();


        for (int i = 0; i < nc; ++i)


            np += countPages(i);


        return np;


    }





    public Page loadPage(Location loc) {


        return loadPage(loc.chapter, loc.page);


    }





    public Page loadPage(int number) {


        int start = 0;


        int nc = countChapters();


        for (int i = 0; i < nc; ++i) {


            int np = countPages(i);


            if (number < start + np)


                return loadPage(i, number - start);


            start += np;


        }


        throw new IllegalArgumentException("page number out of range");


    }





    public Location lastPage() {


        int nc = countChapters();


        int np = countPages(nc-1);


        return new Location(nc-1, np-1);


    }





    public Location nextPage(Location loc) {


        int np = countPages(loc.chapter);


        if (loc.page + 1 == np) {


            int nc = countChapters();


            if (loc.chapter + 1 < nc)


                return new Location(loc.chapter + 1, 0);


        } else {


            return new Location(loc.chapter, loc.page + 1);


        }


        return loc;


    }





    public Location previousPage(Location loc) {


        if (loc.page == 0) {


            if (loc.chapter > 0) {


                int np = countPages(loc.chapter - 1);


                return new Location(loc.chapter - 1, np - 1);


            }


        } else {


            return new Location(loc.chapter, loc.page - 1);


        }


        return loc;


    }





    public Location clampLocation(Location input) {


        int c = input.chapter;


        int p = input.page;


        int nc = countChapters();


        if (c < 0) c = 0;


        if (c >= nc) c = nc - 1;


        int np = countPages(c);


        if (p < 0) p = 0;


        if (p >= np) p = np - 1;


        if (input.chapter == c && input.page == p)


            return input;


        return new Location(c, p);


    }





    public Location locationFromPageNumber(int number) {


        int i, start = 0, np = 0, nc = countChapters();


        if (number < 0)


            number = 0;


        for (i = 0; i < nc; ++i)


        {


            np = countPages(i);


            if (number < start + np)


                return new Location(i, number - start);


            start += np;


        }


        return new Location(i - 1, np - 1);


    }





    public int pageNumberFromLocation(Location loc) {


        int nc = countChapters();


        int start = 0;


        if (loc == null)


            return -1;


        for (int i = 0; i < nc; ++i) {


            if (i == loc.chapter)


                return start + loc.page;


            start += countPages(i);


        }


        return -1;


    }





    public native Quad[][] search(int chapter, int page, String needle);





    public native Location resolveLink(String uri);


    public Location resolveLink(Outline link) {


        return resolveLink(link.uri);


    }


    public Location resolveLink(Link link) {


        return resolveLink(link.getURI());


    }





    public native LinkDestination resolveLinkDestination(String uri);


    public LinkDestination resolveLinkDestination(OutlineIterator.OutlineItem item) {


        return resolveLinkDestination(item.uri);


    }


    public LinkDestination resolveLinkDestination(Outline link) {


        return resolveLinkDestination(link.uri);


    }


    public LinkDestination resolveLinkDestination(Link link) {


        return resolveLinkDestination(link.getURI());


    }





    public native Outline[] loadOutline();


    public native OutlineIterator outlineIterator();


    public native String getMetaData(String key);


    public native void setMetaData(String key, String value);


    public native boolean isReflowable();


    public native void layout(float width, float height, float em);





    public native Location findBookmark(long mark);


    public native long makeBookmark(int chapter, int page);


    public long makeBookmark(Location loc) {


        return makeBookmark(loc.chapter, loc.page);


    }





    public static final int PERMISSION_PRINT = (int) 'p';


    public static final int PERMISSION_COPY = (int) 'c';


    public static final int PERMISSION_EDIT = (int) 'e';


    public static final int PERMISSION_ANNOTATE = (int) 'n';





    public native boolean hasPermission(int permission);





    public native boolean isUnencryptedPDF();





    public native String formatLinkURI(LinkDestination dest);





    public boolean isPDF() {


        return false;


    }


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/DocumentWriter.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class DocumentWriter


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native static long newNativeDocumentWriter(String filename, String format, String options);


    private native static long newNativeDocumentWriterWithSeekableOutputStream(SeekableOutputStream stream, String format, String options);





    public DocumentWriter(String filename, String format, String options) {


        pointer = newNativeDocumentWriter(filename, format, options);


    }





    public DocumentWriter(SeekableOutputStream stream, String format, String options) {


        pointer = newNativeDocumentWriterWithSeekableOutputStream(stream, format, options);


    }





    public native Device beginPage(Rect mediabox);


    public native void endPage();


    public native void close();





    private long ocrlistener;





    public interface OCRListener


    {


        boolean progress(int page, int percent);


    }





    public native void addOCRListener(OCRListener listener);


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public final class DrawDevice extends NativeDevice


{


    static {


        Context.init();


    }





    private static native long newNative(Pixmap pixmap);





    public DrawDevice(Pixmap pixmap) {


        super(newNative(pixmap));


    }


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/FileStream.java
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.io.File;


import java.io.IOException;


import java.io.RandomAccessFile;





public class FileStream implements SeekableInputStream, SeekableOutputStream


{


    protected RandomAccessFile file;





    public FileStream(String path, String mode) throws IOException {


        file = new RandomAccessFile(path, mode);


    }





    public FileStream(File path, String mode) throws IOException {


        file = new RandomAccessFile(path, mode);


    }





    public int read(byte[] buf) throws IOException {


        return file.read(buf);


    }





    public void write(byte[] buf, int off, int len) throws IOException {


        file.write(buf, off, len);


    }





    public long seek(long offset, int whence) throws IOException {


        switch (whence) {


        case SEEK_SET: file.seek(offset); break;


        case SEEK_CUR: file.seek(file.getFilePointer() + offset); break;


        case SEEK_END: file.seek(file.length() + offset); break;


        }


        return file.getFilePointer();


    }





    public long position() throws IOException {


        return file.getFilePointer();


    }





    public void close() throws IOException {


        file.close();


    }





    public void truncate() throws IOException {


        file.setLength(file.getFilePointer());


    }


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/FitzInputStream.java
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.io.IOException;


import java.io.InputStream;





public class FitzInputStream extends InputStream


{


    static {


        Context.init();


    }





    private long pointer;


    private long markpos;


    private boolean closed;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private FitzInputStream(long p) {


        pointer = p;


        markpos = -1;


        closed = false;


    }





    public native void mark(int readlimit);


    public native boolean markSupported();


    public native void reset() throws IOException;





    public native int available();





    private native int readByte();


    private native int readArray(byte[] b, int off, int len);


    public int read() {


        return readByte();


    }


    public int read(byte[] b, int off, int len) {


        return readArray(b, off, len);


    }


    public int read(byte[] b) {


        return readArray(b, 0, b.length);


    }





    public native void close() throws IOException;


}
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// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Font


{


    static {


        Context.init();


    }





    public static final int SIMPLE_ENCODING_LATIN = 0;


    public static final int SIMPLE_ENCODING_GREEK = 1;


    public static final int SIMPLE_ENCODING_CYRILLIC = 2;





    public static final int ADOBE_CNS = 0;


    public static final int ADOBE_GB = 1;


    public static final int ADOBE_JAPAN = 2;


    public static final int ADOBE_KOREA = 3;





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNative(String name, int index);





    private Font(long p) {


        pointer = p;


    }





    public Font(String name, int index) {


        pointer = newNative(name, index);


    }





    public Font(String name) {


        pointer = newNative(name, 0);


    }





    public native String getName();





    public native int encodeCharacter(int unicode);


    public native float advanceGlyph(int glyph, boolean wmode);





    public float advanceGlyph(int glyph) {


        return advanceGlyph(glyph, false);


    }





    public String toString() {


        return "Font(" + getName() + ")";


    }


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Image


{


    static {


        Context.init();


    }





    protected long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNativeFromPixmap(Pixmap pixmap);


    private native long newNativeFromFile(String filename);


    private native long newNativeFromBytes(byte[] bytes);





    protected Image(long p) {


        pointer = p;


    }





    public Image(Pixmap pixmap) {


        pointer = newNativeFromPixmap(pixmap);


    }





    public Image(String filename) {


        pointer = newNativeFromFile(filename);


    }





    public Image(byte[] bytes) {


        pointer = newNativeFromBytes(bytes);


    }





    public native int getWidth();


    public native int getHeight();


    public native int getXResolution();


    public native int getYResolution();





    public native ColorSpace getColorSpace();


    public native int getNumberOfComponents();


    public native int getBitsPerComponent();


    public native boolean getImageMask();


    public native boolean getInterpolate();


    public native Image getMask();





    public native Pixmap toPixmap();


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Link.java

// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Link


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    protected Link(long p) {


        pointer = p;


    }





    public native Rect getBounds();


    public native void setBounds(Rect bbox);





    public native String getURI();


    public native void setURI(String uri);





    public boolean isExternal() {


        String uri = getURI();


        char c = uri.charAt(0);


        if (!(c >= 'a' && c <= 'z') && !(c >= 'A' && c <= 'Z'))


            return false;





        for (int i = 1; i < uri.length(); i++)


        {


            c = uri.charAt(i);


            if ((c >= 'a' && c <= 'z') || (c >= 'A' && c <= 'Z') ||


                    (c >= '0' && c <= '9') ||


                    c == '+' || c == '-' || c == '.')


                continue;


            else


                return c == ':';


        }


        return false;


    }





    public String toString() {


        return "Link(bounds="+getBounds()+",uri="+getURI()+")";


    }


}
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// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.lang.annotation.Native;





import java.lang.Float;





public class LinkDestination extends Location


{


    /* Destinations, keep in sync with FZ_LINK_DEST_* */


    @Native public static final int LINK_DEST_FIT = 0;


    @Native public static final int LINK_DEST_FIT_B = 1;


    @Native public static final int LINK_DEST_FIT_H = 2;


    @Native public static final int LINK_DEST_FIT_BH = 3;


    @Native public static final int LINK_DEST_FIT_V = 4;


    @Native public static final int LINK_DEST_FIT_BV = 5;


    @Native public static final int LINK_DEST_FIT_R = 6;


    @Native public static final int LINK_DEST_XYZ = 7;





    public int type;


    public float x;


    public float y;


    public float width;


    public float height;


    public float zoom;





    public LinkDestination(int chapter, int page, int type, float x, float y, float w, float h, float zoom)


    {


        super(chapter, page);


        this.type = type;


        this.x = x;


        this.y = y;


        this.width = width;


        this.height = height;


        this.zoom = zoom;


    }





    public static LinkDestination Fit(int chapter, int page)


    {


        return new LinkDestination(chapter, page, LINK_DEST_FIT, Float.NaN, Float.NaN, Float.NaN, Float.NaN, Float.NaN);


    }





    public static LinkDestination FitB(int chapter, int page)


    {


        return new LinkDestination(chapter, page, LINK_DEST_FIT_B, Float.NaN, Float.NaN, Float.NaN, Float.NaN, Float.NaN);


    }





    public static LinkDestination XYZ(int chapter, int page)


    {


        return XYZ(chapter, page, Float.NaN, Float.NaN, Float.NaN);


    }


    public static LinkDestination XYZ(int chapter, int page, float zoom)


    {


        return XYZ(chapter, page, Float.NaN, Float.NaN, zoom);


    }


    public static LinkDestination XYZ(int chapter, int page, float x, float y)


    {


        return XYZ(chapter, page, x, y, Float.NaN);


    }


    public static LinkDestination XYZ(int chapter, int page, float x, float y, float zoom)


    {


        return new LinkDestination(chapter, page, LINK_DEST_XYZ, x, y, Float.NaN, Float.NaN, zoom);


    }





    public static LinkDestination FitH(int chapter, int page)


    {


        return FitH(chapter, page, Float.NaN);


    }


    public static LinkDestination FitH(int chapter, int page, float y)


    {


        return new LinkDestination(chapter, page, LINK_DEST_FIT_H, Float.NaN, y, Float.NaN, Float.NaN, Float.NaN);


    }





    public static LinkDestination FitBH(int chapter, int page)


    {


        return FitBH(chapter, page, Float.NaN);


    }


    public static LinkDestination FitBH(int chapter, int page, float y)


    {


        return new LinkDestination(chapter, page, LINK_DEST_FIT_BH, Float.NaN, y, Float.NaN, Float.NaN, Float.NaN);


    }





    public static LinkDestination FitV(int chapter, int page)


    {


        return FitV(chapter, page, Float.NaN);


    }


    public static LinkDestination FitV(int chapter, int page, float x)


    {


        return new LinkDestination(chapter, page, LINK_DEST_FIT_V, x, Float.NaN, Float.NaN, Float.NaN, Float.NaN);


    }





    public static LinkDestination FitBV(int chapter, int page)


    {


        return FitBV(chapter, page, Float.NaN);


    }


    public static LinkDestination FitBV(int chapter, int page, float x)


    {


        return new LinkDestination(chapter, page, LINK_DEST_FIT_BV, x, Float.NaN, Float.NaN, Float.NaN, Float.NaN);


    }





    public static LinkDestination FitR(int chapter, int page, float x, float y, float width, float height)


    {


        return new LinkDestination(chapter, page, LINK_DEST_FIT_R, x, y, width, height, Float.NaN);


    }





    public boolean hasX() { return !Float.isNaN(x); }


    public boolean hasY() { return !Float.isNaN(y); }


    public boolean hasZoom() { return !Float.isNaN(zoom) && zoom != 0; }


    public boolean hasWidth() { return !Float.isNaN(width); }


    public boolean hasHeight() { return !Float.isNaN(height); }


}
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// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.util.Objects;





public class Location


{


    public final int chapter;


    public final int page;





    public Location(int chapter, int page) {


        this.chapter = chapter;


        this.page = page;


    }





    @Override


    public boolean equals(Object obj) {


        if (!(obj instanceof Location))


            return false;


        Location other = (Location) obj;


        return this.chapter == other.chapter && this.page == other.page;


    }





    @Override


    public int hashCode() {


        return Objects.hash(this.chapter, this.page);


    }





    public String toString() {


        StringBuilder sb = new StringBuilder();


        sb.append("Location(chapter=");


        sb.append(chapter);


        sb.append(", page=");


        sb.append(page);


        sb.append(")");


        return sb.toString();


    }


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Matrix


{


    public float a, b, c, d, e, f;





    public Matrix(float a, float b, float c, float d, float e, float f) {


        this.a = a;


        this.b = b;


        this.c = c;


        this.d = d;


        this.e = e;


        this.f = f;


    }





    public Matrix(float a, float b, float c, float d) {


        this(a, b, c, d, 0, 0);


    }





    public Matrix(float a, float d) {


        this(a, 0, 0, d, 0, 0);


    }





    public Matrix(float a) {


        this(a, 0, 0, a, 0, 0);


    }





    public Matrix() {


        this(1, 0, 0, 1, 0, 0);


    }





    public Matrix(Matrix copy) {


        this(copy.a, copy.b, copy.c, copy.d, copy.e, copy.f);


    }





    public Matrix(Matrix one, Matrix two) {


        a = one.a * two.a + one.b * two.c;


        b = one.a * two.b + one.b * two.d;


        c = one.c * two.a + one.d * two.c;


        d = one.c * two.b + one.d * two.d;


        e = one.e * two.a + one.f * two.c + two.e;


        f = one.e * two.b + one.f * two.d + two.f;


    }





    public Matrix concat(Matrix m) {


        float a = this.a * m.a + this.b * m.c;


        float b = this.a * m.b + this.b * m.d;


        float c = this.c * m.a + this.d * m.c;


        float d = this.c * m.b + this.d * m.d;


        float e = this.e * m.a + this.f * m.c + m.e;


        this.f = this.e * m.b + this.f * m.d + m.f;





        this.a = a;


        this.b = b;


        this.c = c;


        this.d = d;


        this.e = e;





        return this;


    }





    public Matrix scale(float sx, float sy) {


        a *= sx;


        b *= sx;


        c *= sy;


        d *= sy;


        return this;


    }





    public Matrix scale(float s) {


        return scale(s, s);


    }





    public Matrix translate(float tx, float ty) {


        e += tx * a + ty * c;


        f += tx * b + ty * d;


        return this;


    }





    public Matrix invert() {


        float det = a * d - b * c;


        if (det > -Math.ulp(0) && det < Math.ulp(0))


            return this;





        float srca = a;


        float srcb = b;


        float srcc = c;


        float srcd = d;


        float srce = e;


        float srcf = f;


        float rdet = 1 / det;


        this.a = srcd * rdet;


        this.b = -srcb * rdet;


        this.c = -srcc * rdet;


        this.d = srca * rdet;


        this.e = -srce * this.a - srcf * this.c;


        this.f = -srce * this.b - srcf * this.d;


        return this;


    }





    public Matrix rotate(float degrees) {


        while (degrees < 0)


            degrees += 360;


        while (degrees >= 360)


            degrees -= 360;





        if (Math.abs(0 - degrees) < 0.0001) {


            // Nothing to do


        } else if (Math.abs(90 - degrees) < 0.0001) {


            float save_a = a;


            float save_b = b;


            a = c;


            b = d;


            c = -save_a;


            d = -save_b;


        } else if (Math.abs(180 - degrees) < 0.0001) {


            a = -a;


            b = -b;


            c = -c;


            d = -d;


        } else if (Math.abs(270 - degrees) < 0.0001) {


            float save_a = a;


            float save_b = b;


            a = -c;


            b = -d;


            c = save_a;


            d = save_b;


        } else {


            float sin = (float)Math.sin(degrees * Math.PI / 180.0);


            float cos = (float)Math.cos(degrees * Math.PI / 180.0);


            float save_a = a;


            float save_b = b;


            a = cos * save_a + sin * c;


            b = cos * save_b + sin * d;


            c = -sin * save_a + cos * c;


            d = -sin * save_b + cos * d;


        }


        return this;


    }





    public String toString() {


        return "[" + a + " " + b + " " + c + " " + d + " " + e + " " + f + "]";


    }





    public static Matrix Identity() {


        return new Matrix(1, 0, 0, 1, 0, 0);


    }





    public static Matrix Scale(float x) {


        return new Matrix(x, 0, 0, x, 0, 0);


    }





    public static Matrix Scale(float x, float y) {


        return new Matrix(x, 0, 0, y, 0, 0);


    }





    public static Matrix Translate(float x, float y) {


        return new Matrix(1, 0, 0, 1, x, y);


    }





    public static Matrix Rotate(float degrees) {


        float sin, cos;





        while (degrees < 0)


            degrees += 360;


        while (degrees >= 360)


            degrees -= 360;





        if (Math.abs(0 - degrees) < 0.0001) {


            sin = 0;


            cos = 1;


        } else if (Math.abs(90 - degrees) < 0.0001) {


            sin = 1;


            cos = 0;


        } else if (Math.abs(180 - degrees) < 0.0001) {


            sin = 0;


            cos = -1;


        } else if (Math.abs(270 - degrees) < 0.0001) {


            sin = -1;


            cos = 0;


        } else {


            sin = (float)Math.sin(degrees * Math.PI / 180.0);


            cos = (float)Math.cos(degrees * Math.PI / 180.0);


        }





        return new Matrix(cos, sin, -sin, cos, 0, 0);


    }





    public static Matrix Inverted(Matrix m) {


        float det = m.a * m.d - m.b * m.c;


        if (det > -Math.ulp(0) && det < Math.ulp(0))


            return m;





        float rdet = 1 / det;


        float inva = m.d * rdet;


        float invb = -m.b * rdet;


        float invc = -m.c * rdet;


        float invd = m.a * rdet;


        float inve = -m.e * inva - m.f * invc;


        float invf = -m.e * invb - m.f * invd;





        return new Matrix(inva, invb, invc, invd, inve, invf);


    }


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/NativeDevice.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class NativeDevice extends Device


{


    static {


        Context.init();


    }





    private long nativeInfo;


    private Object nativeResource;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    protected NativeDevice(long p) {


        super(p);


    }





    public native final void close();





    public native final void fillPath(Path path, boolean evenOdd, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp);


    public native final void strokePath(Path path, StrokeState stroke, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp);


    public native final void clipPath(Path path, boolean evenOdd, Matrix ctm);


    public native final void clipStrokePath(Path path, StrokeState stroke, Matrix ctm);





    public native final void fillText(Text text, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp);


    public native final void strokeText(Text text, StrokeState stroke, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp);


    public native final void clipText(Text text, Matrix ctm);


    public native final void clipStrokeText(Text text, StrokeState stroke, Matrix ctm);


    public native final void ignoreText(Text text, Matrix ctm);





    public native final void fillShade(Shade shd, Matrix ctm, float alpha, int cp);


    public native final void fillImage(Image img, Matrix ctm, float alpha, int cp);


    public native final void fillImageMask(Image img, Matrix ctm, ColorSpace cs, float[] color, float alpha, int cp);


    /* FIXME: Why no scissor? */


    public native final void clipImageMask(Image img, Matrix ctm);





    public native final void popClip();





    public native final void beginMask(Rect rect, boolean luminosity, ColorSpace cs, float[] bc, int cp);


    public native final void endMask();


    public native final void beginGroup(Rect rect, ColorSpace cs, boolean isolated, boolean knockout, int blendmode, float alpha);


    public native final void endGroup();





    public native final int beginTile(Rect area, Rect view, float xstep, float ystep, Matrix ctm, int id);


    public native final void endTile();





    public native final void beginLayer(String name);


    public native final void endLayer();


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Outline.java
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Outline


{


    public String title;


    public String uri;


    public Outline[] down;





    public Outline(String title, String uri, Outline[] down) {


        this.title = title;


        this.uri = uri;


        this.down = down;


    }





    public String toString()


    {


        StringBuffer s = new StringBuffer();





        s.append(title);


        s.append(' ');


        s.append(uri);


        s.append('\n');





        if (down != null)


        {


            for (int i = 0; i < down.length; i++)


            {


                s.append('\t');


                s.append(down[i]);


                s.append('\n');


            }


        }





        s.deleteCharAt(s.length() - 1);





        return s.toString();


    }





}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class OutlineIterator


{


    protected long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    protected OutlineIterator(long p) {


        pointer = p;


    }





    public native int next();


    public native int prev();


    public native int up();


    public native int down();





    public int insert(OutlineItem item)


    {


        return insert(item.title, item.uri, item.is_open);


    }


    public native int insert(String title, String uri, boolean is_open);


    public void update(OutlineItem item)


    {


        update(item.title, item.uri, item.is_open);


    }


    public native void update(String title, String uri, boolean is_open);


    public native OutlineItem item();


    public native int delete();





    public static class OutlineItem {


        public String title;


        public String uri;


        public boolean is_open;





        public OutlineItem(String title, String uri, boolean is_open)


        {


            this.title = title;


            this.uri = uri;


            this.is_open = is_open;


        }


    }


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/PDFAnnotation.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/PDFAnnotation.java

// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.util.Date;


import java.util.Objects;





public class PDFAnnotation


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    protected PDFAnnotation(long p) {


        pointer = p;


    }





    @Override


    public boolean equals(Object obj) {


        if (!(obj instanceof PDFAnnotation))


            return false;


        PDFAnnotation other = (PDFAnnotation) obj;


        return (this.pointer == other.pointer);


    }





    @Override


    public int hashCode() {


        return Objects.hash(pointer);


    }





    public native void run(Device dev, Matrix ctm, Cookie cookie);


    public native Pixmap toPixmap(Matrix ctm, ColorSpace colorspace, boolean alpha);


    public native Rect getBounds();


    public native DisplayList toDisplayList();





    /* IMPORTANT: Keep in sync with mupdf/pdf/annot.h */


    public static final int TYPE_TEXT = 0;


    public static final int TYPE_LINK = 1;


    public static final int TYPE_FREE_TEXT = 2;


    public static final int TYPE_LINE = 3;


    public static final int TYPE_SQUARE = 4;


    public static final int TYPE_CIRCLE = 5;


    public static final int TYPE_POLYGON = 6;


    public static final int TYPE_POLY_LINE = 7;


    public static final int TYPE_HIGHLIGHT = 8;


    public static final int TYPE_UNDERLINE = 9;


    public static final int TYPE_SQUIGGLY = 10;


    public static final int TYPE_STRIKE_OUT = 11;


    public static final int TYPE_REDACT = 12;


    public static final int TYPE_STAMP = 13;


    public static final int TYPE_CARET = 14;


    public static final int TYPE_INK = 15;


    public static final int TYPE_POPUP = 16;


    public static final int TYPE_FILE_ATTACHMENT = 17;


    public static final int TYPE_SOUND = 18;


    public static final int TYPE_MOVIE = 19;


    public static final int TYPE_RICH_MEDIA = 20;


    public static final int TYPE_WIDGET = 21;


    public static final int TYPE_SCREEN = 22;


    public static final int TYPE_PRINTER_MARK = 23;


    public static final int TYPE_TRAP_NET = 24;


    public static final int TYPE_WATERMARK = 25;


    public static final int TYPE_3D = 26;


    public static final int TYPE_PROJECTION = 27;


    public static final int TYPE_UNKNOWN = -1;





    public static final int LINE_ENDING_NONE = 0;


    public static final int LINE_ENDING_SQUARE = 1;


    public static final int LINE_ENDING_CIRCLE = 2;


    public static final int LINE_ENDING_DIAMOND = 3;


    public static final int LINE_ENDING_OPEN_ARROW = 4;


    public static final int LINE_ENDING_CLOSED_ARROW = 5;


    public static final int LINE_ENDING_BUTT = 6;


    public static final int LINE_ENDING_R_OPEN_ARROW = 7;


    public static final int LINE_ENDING_R_CLOSED_ARROW = 8;


    public static final int LINE_ENDING_SLASH = 9;





    public static final int IS_INVISIBLE = 1 << (1-1);


    public static final int IS_HIDDEN = 1 << (2-1);


    public static final int IS_PRINT = 1 << (3-1);


    public static final int IS_NO_ZOOM = 1 << (4-1);


    public static final int IS_NO_ROTATE = 1 << (5-1);


    public static final int IS_NO_VIEW = 1 << (6-1);


    public static final int IS_READ_ONLY = 1 << (7-1);


    public static final int IS_LOCKED = 1 << (8-1);


    public static final int IS_TOGGLE_NO_VIEW = 1 << (9-1);


    public static final int IS_LOCKED_CONTENTS = 1 << (10-1);





    public native int getType();


    public native int getFlags();


    public native void setFlags(int flags);


    public native String getContents();


    public native void setContents(String contents);


    public native Rect getRect();


    public native void setRect(Rect rect);


    public native float getBorder();


    public native void setBorder(float width);


    public native float[] getColor();


    public native void setColor(float[] color);


    public native boolean hasInteriorColor();


    public native float[] getInteriorColor();


    public native void setInteriorColor(float[] color);


    public native float getOpacity();


    public native void setOpacity(float opacity);


    public native boolean hasAuthor();


    public native String getAuthor();


    public native void setAuthor(String author);


    protected native long getCreationDateNative();


    protected native void setCreationDate(long time);


    protected native long getModificationDateNative();


    protected native void setModificationDate(long time);


    public Date getCreationDate() {


        return new Date(getCreationDateNative());


    }


    public void setCreationDate(Date date) {


        setCreationDate(date.getTime());


    }


    public Date getModificationDate() {


        return new Date(getModificationDateNative());


    }


    public void setModificationDate(Date date) {


        setModificationDate(date.getTime());


    }





    public native boolean hasLineEndingStyles();


    public native int[] getLineEndingStyles();


    public native void setLineEndingStyles(int startStyle, int endStyle);


    public void setLineEndingStyles(int[] styles) {


        setLineEndingStyles(styles[0], styles[1]);


    }





    public native boolean hasQuadPoints();


    public native int getQuadPointCount();


    public native Quad getQuadPoint(int i);


    public native void clearQuadPoints();


    public native void addQuadPoint(Quad q);


    public Quad[] getQuadPoints() {


        int n = getQuadPointCount();


        Quad[] list = new Quad[n];


        for (int i = 0; i < n; ++i)


            list[i] = getQuadPoint(i);


        return list;


    }


    public void setQuadPoints(Quad[] quadPoints) {


        clearQuadPoints();


        for (Quad q : quadPoints)


            addQuadPoint(q);


    }





    public native boolean hasVertices();


    public native int getVertexCount();


    public native Point getVertex(int i);


    public native void clearVertices();


    public native void addVertex(float x, float y);


    public void addVertex(Point p) {


        addVertex(p.x, p.y);


    }


    public Point[] getVertices() {


        int n = getVertexCount();


        Point[] list = new Point[n];


        for (int i = 0; i < n; ++i)


            list[i] = getVertex(i);


        return list;


    }


    public void setVertices(Point[] vertices) {


        clearVertices();


        for (Point p : vertices)


            addVertex(p);


    }





    public native boolean hasInkList();


    public native int getInkListCount();


    public native int getInkListStrokeCount(int i);


    public native Point getInkListStrokeVertex(int i, int k);


    public native void clearInkList();


    public native void addInkListStroke();


    public native void addInkListStrokeVertex(float x, float y);


    public void addInkListStrokeVertex(Point p) {


        addInkListStrokeVertex(p.x, p.y);


    }


    public void addInkList(Point[] stroke) {


        addInkListStroke();


        for (Point p : stroke)


            addInkListStrokeVertex(p);


    }


    public void setInkList(Point[][] inkList) {


        clearInkList();


        for (Point[] stroke : inkList) {


            addInkListStroke();


            for (Point p : stroke)


                addInkListStrokeVertex(p);


        }


    }


    public Point[][] getInkList() {


        int i, k, n, m = getInkListCount();


        Point[][] list = new Point[m][];


        for (i = 0; i < m; ++i) {


            n = getInkListStrokeCount(i);


            list[i] = new Point[n];


            for (k = 0; k < n; ++k)


                list[i][k] = getInkListStrokeVertex(i, k);


        }


        return list;


    }





    public native boolean hasIcon();


    public native String getIcon();


    public native void setIcon(String icon);


    public native boolean hasOpen();


    public native boolean isOpen();


    public native void setIsOpen(boolean open);





    public native void eventEnter();


    public native void eventExit();


    public native void eventDown();


    public native void eventUp();


    public native void eventFocus();


    public native void eventBlur();





    public native boolean update();





    public native PDFObject getObject();





    /* See PDFDocument.LANGUAGE_* */


    public native int getLanguage();


    public native void setLanguage(int lang);





    public native int getQuadding();


    public native void setQuadding(int quadding);





    public native boolean hasLine();


    public native Point[] getLine();


    public native void setLine(Point a, Point b);





    public native DefaultAppearance getDefaultAppearance();


    public native void setDefaultAppearance(String font, float size, float[] color);





    protected native void setNativeAppearance(String appearance, String state, Matrix ctm, Rect bbox, PDFObject res, Buffer contents);


    protected native void setNativeAppearanceDisplayList(String appearance, String state, Matrix ctm, DisplayList list);





    public void setAppearance(String appearance, String state, Matrix ctm, Rect bbox, PDFObject res, Buffer contents) {


        setNativeAppearance(appearance, state, ctm, bbox, res, contents);


    }


    public void setAppearance(String appearance, Matrix ctm, Rect bbox, PDFObject res, Buffer contents) {


        setNativeAppearance(appearance, null, ctm, bbox, res, contents);


    }


    public void setAppearance(String appearance, Rect bbox, PDFObject res, Buffer contents) {


        setNativeAppearance(appearance, null, null, bbox, res, contents);


    }


    public void setAppearance(Matrix ctm, Rect bbox, PDFObject res, Buffer contents) {


        setNativeAppearance(null, null, ctm, bbox, res, contents);


    }


    public void setAppearance(Rect bbox, PDFObject res, Buffer contents) {


        setNativeAppearance(null, null, null, bbox, res, contents);


    }


    public void setAppearance(String appearance, String state, Matrix ctm, DisplayList list) {


        setNativeAppearanceDisplayList(appearance, state, ctm, list);


    }


    public void setAppearance(String appearance, Matrix ctm, DisplayList list) {


        setNativeAppearanceDisplayList(appearance, null, ctm, list);


    }


    public void setAppearance(String appearance, DisplayList list) {


        setNativeAppearanceDisplayList(appearance, null, null, list);


    }


    public void setAppearance(Matrix ctm, DisplayList list) {


        setNativeAppearanceDisplayList(null, null, ctm, list);


    }


    public void setAppearance(DisplayList list) {


        setNativeAppearanceDisplayList(null, null, null, list);


    }





    public native void setFileSpecification(PDFObject fs);


    public native PDFObject getFileSpecification();


}
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// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.io.InputStream;


import java.util.Date;





public class PDFDocument extends Document


{


    /* Languages, keep in sync with FZ_LANG_* */


    public static final int LANGUAGE_UNSET = 0;


    public static final int LANGUAGE_ur = 507;


    public static final int LANGUAGE_urd = 3423;


    public static final int LANGUAGE_ko = 416;


    public static final int LANGUAGE_ja = 37;


    public static final int LANGUAGE_zh = 242;


    public static final int LANGUAGE_zh_Hans = 14093;


    public static final int LANGUAGE_zh_Hant = 14822;





    static {


        Context.init();


    }





    private static native long newNative();


    protected native void finalize();





    protected PDFDocument(long p) {


        super(p);


    }





    public PDFDocument() {


        super(newNative());


    }





    public boolean isPDF() {


        return true;


    }





    public native PDFObject findPage(int at);





    public native PDFObject getTrailer();


    public native int countObjects();





    public native PDFObject newNull();


    public native PDFObject newBoolean(boolean b);


    public native PDFObject newInteger(int i);


    public native PDFObject newReal(float f);


    public native PDFObject newString(String s);


    public native PDFObject newByteString(byte[] bs);


    public native PDFObject newName(String name);


    public native PDFObject newIndirect(int num, int gen);


    public native PDFObject newArray();


    public native PDFObject newDictionary();





    public native PDFObject addObject(PDFObject obj);


    public native PDFObject createObject();


    public native void deleteObject(int i);





    public void deleteObject(PDFObject obj) {


        deleteObject(obj.asIndirect());


    }





    public native PDFGraftMap newPDFGraftMap();


    public native PDFObject graftObject(PDFObject obj);


    public native void graftPage(int pageTo, PDFDocument src, int pageFrom);





    private native PDFObject addStreamBuffer(Buffer buf, Object obj, boolean compressed);


    private native PDFObject addStreamString(String str, Object obj, boolean compressed);





    public PDFObject addRawStream(Buffer buf, Object obj) {


        return addStreamBuffer(buf, obj, true);


    }





    public PDFObject addStream(Buffer buf, Object obj) {


        return addStreamBuffer(buf, obj, false);


    }





    public PDFObject addRawStream(String str, Object obj) {


        return addStreamString(str, obj, true);


    }





    public PDFObject addStream(String str, Object obj) {


        return addStreamString(str, obj, false);


    }





    public PDFObject addRawStream(Buffer buf) {


        return addStreamBuffer(buf, null, true);


    }





    public PDFObject addStream(Buffer buf) {


        return addStreamBuffer(buf, null, false);


    }





    public PDFObject addRawStream(String str) {


        return addStreamString(str, null, true);


    }





    public PDFObject addStream(String str) {


        return addStreamString(str, null, false);


    }





    private native PDFObject addPageBuffer(Rect mediabox, int rotate, PDFObject resources, Buffer contents);


    private native PDFObject addPageString(Rect mediabox, int rotate, PDFObject resources, String contents);





    public PDFObject addPage(Rect mediabox, int rotate, PDFObject resources, Buffer contents) {


        return addPageBuffer(mediabox, rotate, resources, contents);


    }





    public PDFObject addPage(Rect mediabox, int rotate, PDFObject resources, String contents) {


        return addPageString(mediabox, rotate, resources, contents);


    }





    public native void insertPage(int at, PDFObject page);


    public native void deletePage(int at);


    public native PDFObject addImage(Image image);


    public native PDFObject addSimpleFont(Font font, int encoding);


    public native PDFObject addCJKFont(Font font, int ordering, int wmode, boolean serif);


    public native PDFObject addFont(Font font);


    public native boolean hasUnsavedChanges();


    public native boolean wasRepaired();


    public native boolean canBeSavedIncrementally();


    public native boolean isRedacted();





    public native void save(String filename, String options);





    protected native void nativeSaveWithStream(SeekableInputOutputStream stream, String options);


    public void save(SeekableInputOutputStream stream, String options) {


        nativeSaveWithStream(stream, options);


    }





    public interface JsEventListener {


        public static final int BUTTON_GROUP_OK = 0;


        public static final int BUTTON_GROUP_OK_CANCEL = 1;


        public static final int BUTTON_GROUP_YES_NO = 2;


        public static final int BUTTON_GROUP_YES_NO_CANCEL = 3;





        public static final int BUTTON_NONE = 0;


        public static final int BUTTON_OK = 1;


        public static final int BUTTON_CANCEL = 2;


        public static final int BUTTON_NO = 3;


        public static final int BUTTON_YES = 4;





        public static class AlertResult {


            public int buttonPressed;


            public boolean checkboxChecked;


        }





        public AlertResult onAlert(PDFDocument doc, String title, String message, int iconType, int buttonGroupType, boolean hasCheckbox, String checkboxMessage, boolean checkboxState);


    }


    public native void enableJs();


    public native void disableJs();


    public native boolean isJsSupported();


    public native void setJsEventListener(JsEventListener listener);


    public native void calculate(); /* Recalculate form fields. Not needed if using page.update(). */





    public boolean hasAcroForm() {


        return this.getTrailer().get("Root").get("AcroForm").get("Fields").size() > 0;


    }





    public boolean hasXFAForm() {


        return !this.getTrailer().get("Root").get("AcroForm").get("XFA").isNull();


    }





    public native int countVersions();


    public native int countUnsavedVersions();


    public native int validateChangeHistory();


    public native boolean wasPureXFA();


    public native boolean wasLinearized();





    public native void enableJournal();


    public native void saveJournal(String filename);


    public native void saveJournalWithStream(SeekableOutputStream stream);


    public native void loadJournal(String filename);


    public native void loadJournalWithStream(SeekableInputStream stream);





    public native int undoRedoPosition();


    public native int undoRedoSteps();


    public native String undoRedoStep(int step);





    public native boolean canUndo();


    public native boolean canRedo();


    public native void undo();


    public native void redo();





    public native void beginOperation(String operation);


    public native void beginImplicitOperation();


    public native void endOperation();





    public native int getLanguage();


    public native void setLanguage(int lang);





    public native int countSignatures();





    public native PDFObject addEmbeddedFile(String filename, String mimetype, Buffer contents, long created, long modified, boolean addChecksum);


    public native PDFEmbeddedFileParams getEmbeddedFileParams(PDFObject fs);


    public native Buffer loadEmbeddedFileContents(PDFObject fs);


    public native boolean verifyEmbeddedFileChecksum(PDFObject fs);





    public PDFObject addEmbeddedFile(String filename, String mimetype, InputStream stream, Date created, Date modified, boolean addChecksum) {


        Buffer contents = new Buffer();


        contents.writeFromStream(stream);


        long createdTime = created != null ? created.getTime() : -1;


        long modifiedTime = modified != null ? modified.getTime() : -1;


        return addEmbeddedFile(filename, mimetype, contents, createdTime, modifiedTime, addChecksum);


    }





    public static class PDFEmbeddedFileParams {


        public final String filename;


        public final String mimetype;


        public final int size;


        public final Date creationDate;


        public final Date modificationDate;





        protected PDFEmbeddedFileParams(String filename, String mimetype, int size, long created, long modified) {


            this.filename = filename;


            this.mimetype = mimetype;


            this.size = size;


            this.creationDate = new Date(created);


            this.modificationDate = new Date(modified);


        }


    }





}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class PDFGraftMap


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    public native PDFObject graftObject(PDFObject obj);





    public native void graftPage(int pageTo, PDFDocument src, int pageFrom);





    private PDFGraftMap(long p) {


        pointer = p;


    }


}
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// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.util.Date;


import java.util.Iterator;


import java.util.NoSuchElementException;





public class PDFObject implements Iterable<PDFObject>


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private PDFObject(long p) {


        pointer = p;


    }





    public native boolean isIndirect();


    public boolean isNull() {


        return this == PDFObject.Null;


    }


    public native boolean isBoolean();


    public native boolean isInteger();


    public native boolean isReal();


    public native boolean isNumber();


    public native boolean isString();


    public native boolean isName();


    public native boolean isArray();


    public native boolean isDictionary();


    public native boolean isStream();





    public native boolean asBoolean();


    public native int asInteger();


    public native float asFloat();


    public native int asIndirect();


    public native String asName();


    public native String asString();


    public native byte[] asByteString();





    public native String toString(boolean tight, boolean ascii);





    public String toString(boolean tight) {


        return toString(tight, false);


    }





    public String toString() {


        return toString(false, false);


    }





    public native PDFObject resolve();





    public native byte[] readStream();


    public native byte[] readRawStream();





    public native void writeObject(PDFObject obj);


    private native void writeStreamBuffer(Buffer buf);


    private native void writeStreamString(String str);


    private native void writeRawStreamBuffer(Buffer buf);


    private native void writeRawStreamString(String str);





    public void writeStream(Buffer buf) {


        writeStreamBuffer(buf);


    }





    public void writeStream(String str) {


        writeStreamString(str);


    }





    public void writeRawStream(Buffer buf) {


        writeRawStreamBuffer(buf);


    }





    public void writeRawStream(String str) {


        writeRawStreamString(str);


    }





    private native PDFObject getArray(int index);


    private native PDFObject getDictionary(String name);


    private native PDFObject getDictionaryKey(int index);





    public PDFObject get(int index) {


        return getArray(index);


    }





    public PDFObject get(String name) {


        return getDictionary(name);


    }





    public PDFObject get(PDFObject name) {


        return getDictionary(name != null ? name.asName() : null);


    }





    private native void putArrayBoolean(int index, boolean b);


    private native void putArrayInteger(int index, int i);


    private native void putArrayFloat(int index, float f);


    private native void putArrayString(int index, String str);


    private native void putArrayPDFObject(int index, PDFObject obj);





    private native void putDictionaryStringBoolean(String name, boolean b);


    private native void putDictionaryStringInteger(String name, int i);


    private native void putDictionaryStringFloat(String name, float f);


    private native void putDictionaryStringString(String name, String str);


    private native void putDictionaryStringPDFObject(String name, PDFObject obj);





    private native void putDictionaryPDFObjectBoolean(PDFObject name, boolean b);


    private native void putDictionaryPDFObjectInteger(PDFObject name, int i);


    private native void putDictionaryPDFObjectFloat(PDFObject name, float f);


    private native void putDictionaryPDFObjectString(PDFObject name, String str);


    private native void putDictionaryPDFObjectPDFObject(PDFObject name, PDFObject obj);


    private native void putDictionaryPDFObjectRect(PDFObject name, Rect r);


    private native void putDictionaryPDFObjectMatrix(PDFObject name, Matrix m);


    private native void putDictionaryPDFObjectDate(PDFObject name, long secs);





    public void put(int index, boolean b) {


        putArrayBoolean(index, b);


    }





    public void put(int index, int i) {


        putArrayInteger(index, i);


    }





    public void put(int index, float f) {


        putArrayFloat(index, f);


    }





    public void put(int index, String s) {


        putArrayString(index, s);


    }





    public void put(int index, PDFObject obj) {


        putArrayPDFObject(index, obj);


    }





    public void put(String name, boolean b) {


        putDictionaryStringBoolean(name, b);


    }





    public void put(String name, int i) {


        putDictionaryStringInteger(name, i);


    }





    public void put(String name, float f) {


        putDictionaryStringFloat(name, f);


    }





    public void put(String name, String str) {


        putDictionaryStringString(name, str);


    }





    public void put(String name, PDFObject obj) {


        putDictionaryStringPDFObject(name, obj);


    }





    public void put(PDFObject name, boolean b) {


        putDictionaryPDFObjectBoolean(name, b);


    }





    public void put(PDFObject name, int i) {


        putDictionaryPDFObjectInteger(name, i);


    }





    public void put(PDFObject name, float f) {


        putDictionaryPDFObjectFloat(name, f);


    }





    public void put(PDFObject name, String str) {


        putDictionaryPDFObjectString(name, str);


    }





    public void put(PDFObject name, PDFObject obj) {


        putDictionaryPDFObjectPDFObject(name, obj);


    }





    public void put(PDFObject name, Rect r) {


        putDictionaryPDFObjectRect(name, r);


    }





    public void put(PDFObject name, Matrix m) {


        putDictionaryPDFObjectMatrix(name, m);


    }





    public void put(PDFObject name, Date time) {


        putDictionaryPDFObjectDate(name, time.getTime());


    }





    private native void deleteArray(int index);


    private native void deleteDictionaryString(String name);


    private native void deleteDictionaryPDFObject(PDFObject name);





    public void delete(int index) {


        deleteArray(index);


    }





    public void delete(String name) {


        deleteDictionaryString(name);


    }





    public void delete(PDFObject name) {


        deleteDictionaryPDFObject(name);


    }





    public native int size();





    private native void pushBoolean(boolean b);


    private native void pushInteger(int i);


    private native void pushFloat(float f);


    private native void pushString(String s);


    private native void pushPDFObject(PDFObject item);





    public void push(boolean b) {


        pushBoolean(b);


    }





    public void push(int i) {


        pushInteger(i);


    }





    public void push(float f) {


        pushFloat(f);


    }





    public void push(String s) {


        pushString(s);


    }





    public void push(PDFObject obj) {


        pushPDFObject(obj);


    }





    public static final PDFObject Null = new PDFObject(0);





    public Iterator<PDFObject> iterator() {


        return new PDFObjectIterator(this);


    }





    protected class PDFObjectIterator implements Iterator<PDFObject> {


        private PDFObject object;


        private boolean isarray;


        private int position;





        public PDFObjectIterator(PDFObject object) {


            this.object = object;


            isarray = object != null ? object.isArray() : false;


            position = -1;


        }





        public boolean hasNext() {


            return object != null && (position + 1) < object.size();


        }





        public PDFObject next() {


            if (object == null || position >= object.size())


                throw new NoSuchElementException("Object has no more elements");





            position++;


            if (isarray)


                return object.get(position);


            else


                return object.getDictionaryKey(position);


        }





        public void remove() {


            throw new UnsupportedOperationException();


        }


    }


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class PDFPage extends Page


{


    static {


        Context.init();


    }





    private PDFPage(long p) { super(p); }





    public native PDFAnnotation[] getAnnotations();


    public native PDFAnnotation createAnnotation(int subtype);


    public native void deleteAnnotation(PDFAnnotation annot);





    public static final int REDACT_IMAGE_NONE = 0;


    public static final int REDACT_IMAGE_REMOVE = 1;


    public static final int REDACT_IMAGE_PIXELS = 2;





    public native boolean applyRedactions(boolean blackBoxes, int imageMethod);





    public boolean applyRedactions() {


        return applyRedactions(true, REDACT_IMAGE_PIXELS);


    }





    public native boolean update();





    public native PDFWidget[] getWidgets();





    public PDFWidget activateWidgetAt(float pageX, float pageY) {


        for (PDFWidget widget : getWidgets()) {


            if (widget.getBounds().contains(pageX, pageY)) {


                widget.eventEnter();


                widget.eventDown();


                widget.eventFocus();


                widget.eventUp();


                widget.eventExit();


                widget.eventBlur();


                return widget;


            }


        }


        return null;


    }





    public native PDFWidget createSignature();





    public native Matrix getTransform();





    public Link createLinkFit(Rect bbox, int page) {


        return createLink(bbox, LinkDestination.Fit(0, page));


    }


    public Link createLinkFitB(Rect bbox, int page) {


        return createLink(bbox, LinkDestination.FitB(0, page));


    }


    public Link createLinkXYZ(Rect bbox, int page, float x, float y, float zoom) {


        return createLink(bbox, LinkDestination.XYZ(0, page, x, y, zoom));


    }


    public Link createLinkFitR(Rect bbox, int page, float x, float y, float w, float h) {


        return createLink(bbox, LinkDestination.FitR(0, page, x, y, w, h));


    }


    public Link createLinkFitV(Rect bbox, int page, float x) {


        return createLink(bbox, LinkDestination.FitV(0, page, x));


    }


    public Link createLinkFitBV(Rect bbox, int page, float x) {


        return createLink(bbox, LinkDestination.FitBV(0, page, x));


    }


    public Link createLinkFitH(Rect bbox, int page, float y) {


        return createLink(bbox, LinkDestination.FitH(0, page, y));


    }


    public Link createLinkFitBH(Rect bbox, int page, float y) {


        return createLink(bbox, LinkDestination.FitBH(0, page, y));


    }


}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class PDFWidget extends PDFAnnotation


{


    static {


        Context.init();


    }





    protected PDFWidget(long p) {


        super(p);


    }





    /* IMPORTANT: Keep in sync with mupdf/pdf/widget.h */


    public static final int TYPE_UNKNOWN = 0;


    public static final int TYPE_BUTTON = 1;


    public static final int TYPE_CHECKBOX = 2;


    public static final int TYPE_COMBOBOX = 3;


    public static final int TYPE_LISTBOX = 4;


    public static final int TYPE_RADIOBUTTON = 5;


    public static final int TYPE_SIGNATURE = 6;


    public static final int TYPE_TEXT = 7;





    public static final int TX_FORMAT_NONE = 0;


    public static final int TX_FORMAT_NUMBER = 1;


    public static final int TX_FORMAT_SPECIAL = 2;


    public static final int TX_FORMAT_DATE = 3;


    public static final int TX_FORMAT_TIME = 4;





    /* Field flags */


    public static final int PDF_FIELD_IS_READ_ONLY = 1;


    public static final int PDF_FIELD_IS_REQUIRED = 1 << 1;


    public static final int PDF_FIELD_IS_NO_EXPORT = 1 << 2;





    /* Text fields */


    public static final int PDF_TX_FIELD_IS_MULTILINE = 1 << 12;


    public static final int PDF_TX_FIELD_IS_PASSWORD = 1 << 13;


    public static final int PDF_TX_FIELD_IS_COMB = 1 << 24;





    /* Button fields */


    public static final int PDF_BTN_FIELD_IS_NO_TOGGLE_TO_OFF = 1 << 14;


    public static final int PDF_BTN_FIELD_IS_RADIO = 1 << 15;


    public static final int PDF_BTN_FIELD_IS_PUSHBUTTON = 1 << 16;





    /* Choice fields */


    public static final int PDF_CH_FIELD_IS_COMBO = 1 << 17;


    public static final int PDF_CH_FIELD_IS_EDIT = 1 << 18;


    public static final int PDF_CH_FIELD_IS_SORT = 1 << 19;


    public static final int PDF_CH_FIELD_IS_MULTI_SELECT = 1 << 21;





    /* Signature appearance */


    public static final int PDF_SIGNATURE_SHOW_LABELS = 1;


    public static final int PDF_SIGNATURE_SHOW_DN = 2;


    public static final int PDF_SIGNATURE_SHOW_DATE = 4;


    public static final int PDF_SIGNATURE_SHOW_TEXT_NAME = 8;


    public static final int PDF_SIGNATURE_SHOW_GRAPHIC_NAME = 16;


    public static final int PDF_SIGNATURE_SHOW_LOGO = 32;


    public static final int PDF_SIGNATURE_DEFAULT_APPEARANCE = 63;





    // These don't change after creation, so are cached in java fields.


    private int fieldType;


    private int fieldFlags;


    private int textFormat; /* text field formatting type */


    private int maxLen; /* text field max length */


    private String[] options; /* choice field option list */





    /* All fields */





    public int getFieldType() {


        return fieldType;


    }


    public int getFieldFlags() {


        return fieldFlags;


    }


    public boolean isReadOnly() {


        return (getFieldFlags() & PDF_FIELD_IS_READ_ONLY) != 0;


    }


    public native String getValue();


    public native boolean setValue(String val);


    public native String getLabel();





    /* Button fields */





    public boolean isButton() {


        int ft = getFieldType();


        return ft == TYPE_BUTTON || ft == TYPE_CHECKBOX || ft == TYPE_RADIOBUTTON;


    }


    public boolean isPushButton() {


        return getFieldType() == TYPE_BUTTON;


    }


    public boolean isCheckbox() {


        return getFieldType() == TYPE_CHECKBOX;


    }


    public boolean isRadioButton() {


        return getFieldType() == TYPE_RADIOBUTTON;


    }


    public native boolean toggle();





    /* Text fields */





    public boolean isText() {


        return getFieldType() == TYPE_TEXT;


    }


    public boolean isMultiline() {


        return (getFieldFlags() & PDF_TX_FIELD_IS_MULTILINE) != 0;


    }


    public boolean isPassword() {


        return (getFieldFlags() & PDF_TX_FIELD_IS_PASSWORD) != 0;


    }


    public boolean isComb() {


        return (getFieldFlags() & PDF_TX_FIELD_IS_COMB) != 0;


    }


    public int getMaxLen() {


        return maxLen;


    }


    public int getTextFormat() {


        return textFormat;


    }


    public native boolean setTextValue(String val);





    /* WIP in-line text editing support */


    public native Quad[] textQuads();


    public native void setEditing(boolean state);


    public native boolean isEditing();





    private String originalValue;


    public void startEditing() {


        setEditing(true);


        originalValue = getValue();


    }


    public void cancelEditing() {


        setValue(originalValue);


        setEditing(false);


    }


    public boolean commitEditing(String newValue) {


        setValue(originalValue);


        setEditing(false);


        if (setTextValue(newValue)) {


            return true;


        } else {


            setEditing(true);


            return false;


        }


    }





    /* Choice fields */





    public boolean isChoice() {


        int ft = getFieldType();


        return ft == TYPE_COMBOBOX || ft == TYPE_LISTBOX;


    }


    public boolean isComboBox() {


        return getFieldType() == TYPE_COMBOBOX;


    }


    public boolean isListBox() {


        return getFieldType() == TYPE_LISTBOX;


    }


    public String[] getOptions() {


        return options;


    }


    public native boolean setChoiceValue(String val);





    /* Signature fields */


    private static native Pixmap previewSignatureNative(int width, int height, int lang, PKCS7Signer signer, int flags, Image image, String reason, String location);


    public static Pixmap previewSignature(int width, int height, int lang, PKCS7Signer signer, int flags, Image image, String reason, String location) {


        return previewSignatureNative(width, height, lang, signer, flags, image, reason, location);


    }


    public static Pixmap previewSignature(int width, int height, int lang, PKCS7Signer signer, Image image) {


        return previewSignatureNative(width, height, lang, signer, PDF_SIGNATURE_DEFAULT_APPEARANCE, image, null, null);


    }


    public static Pixmap previewSignature(int width, int height, int lang, PKCS7Signer signer) {


        return previewSignatureNative(width, height, lang, signer, PDF_SIGNATURE_DEFAULT_APPEARANCE, null, null, null);


    }


    public static Pixmap previewSignature(int width, int height, PKCS7Signer signer, Image image) {


        return previewSignatureNative(width, height, PDFDocument.LANGUAGE_UNSET, signer, PDF_SIGNATURE_DEFAULT_APPEARANCE, image, null, null);


    }


    public static Pixmap previewSignature(int width, int height, PKCS7Signer signer) {


        return previewSignatureNative(width, height, PDFDocument.LANGUAGE_UNSET, signer, PDF_SIGNATURE_DEFAULT_APPEARANCE, null, null, null);


    }


    public Pixmap previewSignature(float dpi, PKCS7Signer signer, int flags, Image image, String reason, String location) {


        Rect r = getBounds();


        float scale = dpi / 72.0f;


        int w = Math.round((r.x1 - r.x0) * scale);


        int h = Math.round((r.x1 - r.x0) * scale);


        return previewSignature(w, h, getLanguage(), signer, flags, image, reason, location);


    }


    public Pixmap previewSignature(float dpi, PKCS7Signer signer, Image image) {


        Rect r = getBounds();


        float scale = dpi / 72.0f;


        int w = Math.round((r.x1 - r.x0) * scale);


        int h = Math.round((r.x1 - r.x0) * scale);


        return previewSignature(w, h, getLanguage(), signer, image);


    }


    public Pixmap previewSignature(float dpi, PKCS7Signer signer) {


        Rect r = getBounds();


        float scale = dpi / 72.0f;


        int w = Math.round((r.x1 - r.x0) * scale);


        int h = Math.round((r.x1 - r.x0) * scale);


        return previewSignature(w, h, getLanguage(), signer);


    }


    private native boolean signNative(PKCS7Signer signer, int flags, Image image, String reason, String location);


    public boolean sign(PKCS7Signer signer, int flags, Image image, String reason, String location) {


        return signNative(signer, flags, image, reason, location);


    }


    public boolean sign(PKCS7Signer signer, Image image) {


        return signNative(signer, PDF_SIGNATURE_DEFAULT_APPEARANCE, image, null, null);


    }


    public boolean sign(PKCS7Signer signer) {


        return signNative(signer, PDF_SIGNATURE_DEFAULT_APPEARANCE, null, null, null);


    }


    public native int checkCertificate(PKCS7Verifier verifier);


    public native int checkDigest(PKCS7Verifier verifier);


    public native boolean incrementalChangeAfterSigning();


    public boolean verify(PKCS7Verifier verifier) {


        if (checkDigest(verifier) != PKCS7Verifier.PKCS7VerifierOK)


            return false;


        if (checkCertificate(verifier) != PKCS7Verifier.PKCS7VerifierOK)


            return false;


        return !incrementalChangeAfterSigning();


    }


    public native PKCS7DistinguishedName getDistinguishedName(PKCS7Verifier verifier);





    public native int validateSignature();


    public native void clearSignature();


    public native boolean isSigned();





    public native TextWidgetLayout layoutTextWidget();





    public static class TextWidgetLayout {


        public Matrix matrix;


        public Matrix invMatrix;


        public TextWidgetLineLayout[] lines;


    }





    public static class TextWidgetLineLayout {


        public float x;


        public float y;


        public float fontSize;


        public int index;


        public Rect rect;


        public TextWidgetCharLayout[] chars;


    }





    public static class TextWidgetCharLayout {


        public float x;


        public float advance;


        public int index;


        public Rect rect;


    }


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/PKCS7DistinguishedName.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





// PKCS7DistinguishedName provides a friendly representation of the


// main descriptive fields of a PKCS7 encoded certificate used


// to sign a document


public class PKCS7DistinguishedName


{


    public String cn;       // common name


    public String o;        // organization


    public String ou;       // organizational unit


    public String email;    // email address of signer


    public String c;        // country


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/PKCS7Signer.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/PKCS7Signer.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public abstract class PKCS7Signer


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNative(PKCS7Signer signer);





    protected PKCS7Signer() {


        pointer = newNative(this);


    }





    public abstract PKCS7DistinguishedName name();


    public abstract byte[] sign(FitzInputStream stm);





    // Returns a value equal to at least the number of bytes required to store the signing digest.


    // This should be based on the chosen signing certificate (and any associated auxiliary


    // certificates required)


    public abstract int maxDigest();


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/PKCS7Verifier.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.nio.ByteBuffer;


import java.util.Map;





public abstract class PKCS7Verifier


{


    static {


        Context.init();


    }





    // Define possible values for signature verification results


    public final static int PKCS7VerifierOK                = 0;


    public final static int PKCS7VerifierNoSignature       = 1;


    public final static int PKCS7VerifierNoCertificate     = 2;


    public final static int PKCS7VerifierDigestFailure     = 3;


    public final static int PKCS7VerifierSelfSigned        = 4;


    public final static int PKCS7VerifierSelfSignedInChain = 5;


    public final static int PKCS7VerifierNotTrusted        = 6;


    public final static int PKCS7VerifierUnknown           = -1;





    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNative(PKCS7Verifier verifier);





    protected PKCS7Verifier() {


        pointer = newNative(this);


    }





    public abstract int checkDigest(FitzInputStream stream, byte[] signature);


    public abstract int checkCertificate(byte[] signature);


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Page.java

// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Page


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    protected Page(long p) {


        pointer = p;


    }





    public native Rect getBounds();





    public native void run(Device dev, Matrix ctm, Cookie cookie);


    public native void runPageContents(Device dev, Matrix ctm, Cookie cookie);


    public native void runPageAnnots(Device dev, Matrix ctm, Cookie cookie);


    public native void runPageWidgets(Device dev, Matrix ctm, Cookie cookie);





    public void run(Device dev, Matrix ctm) {


        run(dev, ctm, null);


    }





    public native Link[] getLinks();





    public native Pixmap toPixmap(Matrix ctm, ColorSpace cs, boolean alpha, boolean showExtras);


    public Pixmap toPixmap(Matrix ctm, ColorSpace cs, boolean alpha) {


        return toPixmap(ctm, cs, alpha, true);


    }





    public native DisplayList toDisplayList(boolean showExtras);


    public DisplayList toDisplayList() {


        return toDisplayList(true);


    }





    public native StructuredText toStructuredText(String options);


    public StructuredText toStructuredText() {


        return toStructuredText(null);


    }





    public native Quad[][] search(String needle);





    public native byte[] textAsHtml();





    public native Document getDocument();





    public native Link createLink(Rect bbox, String uri);


    public Link createLink(Rect bbox, LinkDestination dest) {


        return createLink(bbox, getDocument().formatLinkURI(dest));


    }


    public native void deleteLink(Link link);


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Path.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Path implements PathWalker


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNative();


    private native long cloneNative();





    public Path() {


        pointer = newNative();


    }





    private Path(long p) {


        pointer = p;


    }





    public Path(Path old) {


        pointer = old.cloneNative();


    }





    public native Point currentPoint();





    public native void moveTo(float x, float y);


    public native void lineTo(float x, float y);


    public native void curveTo(float cx1, float cy1, float cx2, float cy2, float ex, float ey);


    public native void curveToV(float cx, float cy, float ex, float ey);


    public native void curveToY(float cx, float cy, float ex, float ey);


    public native void rect(int x1, int y1, int x2, int y2);


    public native void closePath();





    public void moveTo(Point xy) {


        moveTo(xy.x, xy.y);


    }





    public void lineTo(Point xy) {


        lineTo(xy.x, xy.y);


    }





    public void curveTo(Point c1, Point c2, Point e) {


        curveTo(c1.x, c1.y, c2.x, c2.y, e.x, e.y);


    }





    public void curveToV(Point c, Point e) {


        curveToV(c.x, c.y, e.x, e.y);


    }





    public void curveToY(Point c, Point e) {


        curveToY(c.x, c.y, e.x, e.y);


    }





    public native void transform(Matrix mat);





    public native Rect getBounds(StrokeState stroke, Matrix ctm);





    public native void walk(PathWalker walker);


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/PathWalker.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/PathWalker.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public interface PathWalker


{


    void moveTo(float x, float y);


    void lineTo(float x, float y);


    void curveTo(float cx1, float cy1, float cx2, float cy2, float ex, float ey);


    void closePath();


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Pixmap.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Pixmap.java

// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Pixmap


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNative(ColorSpace cs, int x, int y, int w, int h, boolean alpha);





    private Pixmap(long p) {


        pointer = p;


    }





    public Pixmap(ColorSpace cs, int x, int y, int w, int h, boolean alpha) {


        pointer = newNative(cs, x, y, w, h, alpha);


    }





    public Pixmap(ColorSpace cs, int x, int y, int w, int h) {


        this(cs, x, y, w, h, false);


    }





    public Pixmap(ColorSpace cs, int w, int h, boolean alpha) {


        this(cs, 0, 0, w, h, alpha);


    }





    public Pixmap(ColorSpace cs, int w, int h) {


        this(cs, 0, 0, w, h, false);


    }





    public Pixmap(ColorSpace cs, Rect rect, boolean alpha) {


        this(cs, (int)rect.x0, (int)rect.y0, (int)(rect.x1 - rect.x0), (int)(rect.y1 - rect.y0), alpha);


    }





    public Pixmap(ColorSpace cs, Rect rect) {


        this(cs, rect, false);


    }





    public native void clear();


    private native void clearWithValue(int value);


    public void clear(int value) {


        clearWithValue(value);


    }





    public native void saveAsPNG(String filename);





    public native int getX();


    public native int getY();


    public native int getWidth();


    public native int getHeight();


    public native int getStride();


    public native int getNumberOfComponents();


    public native boolean getAlpha();


    public native ColorSpace getColorSpace();


    public native byte[] getSamples();


    public native byte getSample(int x, int y, int n);


    public native int[] getPixels(); /* only valid for RGBA or BGRA pixmaps */


    public native int getXResolution();


    public native int getYResolution();





    public native void setResolution(int xres, int yres);





    public native void invert();


    public native void invertLuminance();


    public native void gamma(float gamma);


    public native void tint(int black, int white);





    public Rect getBounds() {


        int x = getX();


        int y = getY();


        return new Rect(x, y, x + getWidth(), y+ getHeight());


    }





    public String toString() {


        return "Pixmap(w=" + getWidth() +


            " h=" + getHeight() +


            " x=" + getX() +


            " y=" + getY() +


            " n=" + getNumberOfComponents() +


            " alpha=" + getAlpha() +


            " cs=" + getColorSpace() +


            ")";


    }


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Point.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Point.java

// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.util.Objects;





public class Point


{


    public float x;


    public float y;





    public Point(float x, float y) {


        this.x = x;


        this.y = y;


    }





    public Point(Point p) {


        this.x = p.x;


        this.y = p.y;


    }





    public String toString() {


        return "[" + x + " " + y + "]";


    }





    public Point transform(Matrix tm) {


        float old_x = this.x;





        this.x = old_x * tm.a + y * tm.c + tm.e;


        this.y = old_x * tm.b + y * tm.d + tm.f;





        return this;


    }





    @Override


    public boolean equals(Object obj) {


        if (!(obj instanceof Point))


            return false;


        Point other = (Point) obj;


        return x == other.x && y == other.y;


    }





    @Override


    public int hashCode() {


        return Objects.hash(x, y);


    }


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Quad.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Quad.java

// Copyright (C) 2004-2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.util.Objects;





public class Quad


{


    public float ul_x, ul_y;


    public float ur_x, ur_y;


    public float ll_x, ll_y;


    public float lr_x, lr_y;





    public Quad(float ul_x, float ul_y, float ur_x, float ur_y, float ll_x, float ll_y, float lr_x, float lr_y) {


        this.ul_x = ul_x;


        this.ul_y = ul_y;


        this.ur_x = ur_x;


        this.ur_y = ur_y;


        this.ll_x = ll_x;


        this.ll_y = ll_y;


        this.lr_x = lr_x;


        this.lr_y = lr_y;


    }





    public Quad(Rect r) {


        this.ul_x = r.x0;


        this.ul_y = r.y0;


        this.ur_x = r.x1;


        this.ur_y = r.y0;


        this.ll_x = r.x0;


        this.ll_y = r.y1;


        this.lr_x = r.x1;


        this.lr_y = r.y1;


    }





    public Rect toRect() {


        float x0 = Math.min(Math.min(ul_x, ur_x), Math.min(ll_x, lr_x));


        float y0 = Math.min(Math.min(ul_y, ur_y), Math.min(ll_y, lr_y));


        float x1 = Math.max(Math.max(ul_x, ur_x), Math.max(ll_x, lr_x));


        float y1 = Math.max(Math.max(ul_y, ur_y), Math.max(ll_y, lr_y));


        return new Rect(x0, y0, x1, y1);


    }





    public Quad transformed(Matrix m) {


        float t_ul_x = ul_x * m.a + ul_y * m.c + m.e;


        float t_ul_y = ul_x * m.b + ul_y * m.d + m.f;


        float t_ur_x = ur_x * m.a + ur_y * m.c + m.e;


        float t_ur_y = ur_x * m.b + ur_y * m.d + m.f;


        float t_ll_x = ll_x * m.a + ll_y * m.c + m.e;


        float t_ll_y = ll_x * m.b + ll_y * m.d + m.f;


        float t_lr_x = lr_x * m.a + lr_y * m.c + m.e;


        float t_lr_y = lr_x * m.b + lr_y * m.d + m.f;


        return new Quad(


            t_ul_x, t_ul_y,


            t_ur_x, t_ur_y,


            t_ll_x, t_ll_y,


            t_lr_x, t_lr_y


        );


    }





    public Quad transform(Matrix m) {


        float t_ul_x = ul_x * m.a + ul_y * m.c + m.e;


        float t_ul_y = ul_x * m.b + ul_y * m.d + m.f;


        float t_ur_x = ur_x * m.a + ur_y * m.c + m.e;


        float t_ur_y = ur_x * m.b + ur_y * m.d + m.f;


        float t_ll_x = ll_x * m.a + ll_y * m.c + m.e;


        float t_ll_y = ll_x * m.b + ll_y * m.d + m.f;


        float t_lr_x = lr_x * m.a + lr_y * m.c + m.e;


        float t_lr_y = lr_x * m.b + lr_y * m.d + m.f;


        ul_x = t_ul_x;


        ul_y = t_ul_y;


        ur_x = t_ur_x;


        ur_y = t_ur_y;


        ll_x = t_ll_x;


        ll_y = t_ll_y;


        lr_x = t_lr_x;


        lr_y = t_lr_y;


        return this;


    }





    protected boolean triangleContainsPoint(float x, float y, float ax, float ay, float bx, float by, float cx, float cy) {


        float s, t, area;


        s = ay * cx - ax * cy + (cy - ay) * x + (ax - cx) * y;


        t = ax * by - ay * bx + (ay - by) * x + (bx - ax) * y;





        if ((s < 0) != (t < 0))


            return false;





        area = -by * cx + ay * (cx - bx) + ax * (by - cy) + bx * cy;





        return area < 0 ?


            (s <= 0 && s + t >= area) :


            (s >= 0 && s + t <= area);


    }





    public boolean contains(float x, float y) {


        return triangleContainsPoint(x, y, ul_x, ul_y, ur_x, ur_y, lr_x, lr_y) ||


            triangleContainsPoint(x, y, ul_x, ul_y, lr_x, lr_y, ll_x, ll_y);





    }





    public boolean contains(Point p) {


        return contains(p.x, p.y);


    }





    public String toString() {


        return "["


            + ul_x + " " + ul_y + " "


            + ur_x + " " + ur_y + " "


            + ll_x + " " + ll_y + " "


            + lr_x + " " + lr_y


            + "]";


    }





    @Override


    public boolean equals(Object obj) {


        if (!(obj instanceof Quad))


            return false;


        Quad other = (Quad) obj;


        return ul_x == other.ul_x && ul_y == other.ul_y && ur_x == other.ur_x &&


            ur_y == other.ur_y && ll_x == other.ll_x && ll_y == other.ll_y &&


            lr_x == other.lr_x && lr_y == other.lr_y;


    }





    @Override


    public int hashCode() {


        return Objects.hash(ul_x, ul_y, ur_x, ur_y, ll_x, ll_y, lr_x, lr_y);


    }


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Rect.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Rect


{


    static {


        Context.init();


    }





    public float x0;


    public float y0;


    public float x1;


    public float y1;





    // Minimum and Maximum values that can survive round trip


    // from int to float.


    private static final int FZ_MIN_INF_RECT = 0x80000000;


    private static final int FZ_MAX_INF_RECT = 0x7fffff80;





    public Rect()


    {


        // Invalid (hence zero area) rectangle. Unioning


        // this with any rectangle (or point) will 'cure' it


        x0 = y0 = FZ_MAX_INF_RECT;


        x1 = y1 = FZ_MIN_INF_RECT;


    }





    public Rect(float x0, float y0, float x1, float y1)


    {


        this.x0 = x0;


        this.y0 = y0;


        this.x1 = x1;


        this.y1 = y1;


    }





    public Rect(Quad q)


    {


        this.x0 = q.ll_x;


        this.y0 = q.ll_y;


        this.x1 = q.ur_x;


        this.y1 = q.ur_y;


    }





    public Rect(Rect r)


    {


        this(r.x0, r.y0, r.x1, r.y1);


    }





    public Rect(RectI r)


    {


        this(r.x0, r.y0, r.x1, r.y1);


    }





    public native void adjustForStroke(StrokeState state, Matrix ctm);





    public String toString()


    {


        return "[" + x0 + " " + y0 + " " + x1 + " " + y1 + "]";


    }





    public boolean isInfinite()


    {


        return this.x0 == FZ_MIN_INF_RECT &&


            this.y0 == FZ_MIN_INF_RECT &&


            this.x1 == FZ_MAX_INF_RECT &&


            this.y1 == FZ_MAX_INF_RECT;


    }





    public Rect transform(Matrix tm)


    {


        if (this.isInfinite())


            return this;


        if (!this.isValid())


            return this;





        float ax0 = x0 * tm.a;


        float ax1 = x1 * tm.a;





        if (ax0 > ax1)


        {


            float t = ax0;


            ax0 = ax1;


            ax1 = t;


        }





        float cy0 = y0 * tm.c;


        float cy1 = y1 * tm.c;





        if (cy0 > cy1)


        {


            float t = cy0;


            cy0 = cy1;


            cy1 = t;


        }


        ax0 += cy0 + tm.e;


        ax1 += cy1 + tm.e;





        float bx0 = x0 * tm.b;


        float bx1 = x1 * tm.b;





        if (bx0 > bx1)


        {


            float t = bx0;


            bx0 = bx1;


            bx1 = t;


        }





        float dy0 = y0 * tm.d;


        float dy1 = y1 * tm.d;





        if (dy0 > dy1)


        {


            float t = dy0;


            dy0 = dy1;


            dy1 = t;


        }


        bx0 += dy0 + tm.f;


        bx1 += dy1 + tm.f;





        x0 = ax0;


        x1 = ax1;


        y0 = bx0;


        y1 = bx1;





        return this;


    }





    public boolean contains(float x, float y)


    {


        if (isEmpty())


            return false;





        return (x >= x0 && x < x1 && y >= y0 && y < y1);


    }





    public boolean contains(Point p)


    {


        return contains(p.x, p.y);


    }





    public boolean contains(Rect r)


    {


        if (isEmpty() || r.isEmpty())


            return false;





        return (r.x0 >= x0 && r.x1 <= x1 && r.y0 >= y0 && r.y1 <= y1);


    }





    public boolean isEmpty()


    {


        return (x0 >= x1 || y0 >= y1);


    }





    public boolean isValid()


    {


        return (x0 <= x1 || y0 <= y1);


    }





    public void union(Rect r)


    {


        if (!r.isValid() || this.isInfinite())


            return;


        if (!this.isValid() || r.isInfinite())


        {


            x0 = r.x0;


            y0 = r.y0;


            x1 = r.x1;


            y1 = r.y1;


            return;


        }





        if (r.x0 < x0)


            x0 = r.x0;


        if (r.y0 < y0)


            y0 = r.y0;


        if (r.x1 > x1)


            x1 = r.x1;


        if (r.y1 > y1)


            y1 = r.y1;


    }





    public void inset(float dx, float dy) {


        if (!isValid() || isInfinite() || isEmpty())


            return;


        x0 += dx;


        y0 += dy;


        x1 -= dx;


        y1 -= dy;


    }





    public void inset(float left, float top, float right, float bottom) {


        if (!isValid() || isInfinite() || isEmpty())


            return;


        x0 += left;


        y0 += top;


        x1 -= right;


        y1 -= bottom;


    }





    public void offset(float dx, float dy) {


        if (!isValid() || isInfinite() || isEmpty())


            return;


        x0 += dx;


        y0 += dy;


        x1 += dx;


        y1 += dy;


    }





    public void offsetTo(float left, float top) {


        if (!isValid() || isInfinite() || isEmpty())


            return;


        x1 += left - x0;


        y1 += top - y0;


        x0 = left;


        y0 = top;


    }





}
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class RectI


{


    public int x0;


    public int y0;


    public int x1;


    public int y1;





    // Minimum and Maximum values that can survive round trip


    // from int to float.


    private static final int FZ_MIN_INF_RECT = 0x80000000;


    private static final int FZ_MAX_INF_RECT = 0x7fffff80;





    public RectI()


    {


        // Invalid (hence zero area) rectangle. Unioning


        // this with any rectangle (or point) will 'cure' it


        x0 = y0 = FZ_MAX_INF_RECT;


        x1 = y1 = FZ_MIN_INF_RECT;


    }





    public RectI(int x0, int y0, int x1, int y1) {


        this.x0 = x0;


        this.y0 = y0;


        this.x1 = x1;


        this.y1 = y1;


    }





    public RectI(RectI r) {


        this(r.x0, r.y0, r.x1, r.y1);


    }





    public RectI(Rect r) {


        this.x0 = (int)Math.floor(r.x0);


        this.y0 = (int)Math.ceil(r.y0);


        this.x1 = (int)Math.floor(r.x1);


        this.y1 = (int)Math.ceil(r.y1);


    }





    public String toString() {


        return "[" + x0 + " " + y0 + " " + x1 + " " + y1 + "]";


    }





    public boolean isInfinite()


    {


        return this.x0 == FZ_MIN_INF_RECT &&


            this.y0 == FZ_MIN_INF_RECT &&


            this.x1 == FZ_MAX_INF_RECT &&


            this.y1 == FZ_MAX_INF_RECT;


    }





    public RectI transform(Matrix tm)


    {


        if (this.isInfinite())


            return this;


        if (!this.isValid())


            return this;





        float ax0 = x0 * tm.a;


        float ax1 = x1 * tm.a;





        if (ax0 > ax1) {


            float t = ax0;


            ax0 = ax1;


            ax1 = t;


        }





        float cy0 = y0 * tm.c;


        float cy1 = y1 * tm.c;





        if (cy0 > cy1) {


            float t = cy0;


            cy0 = cy1;


            cy1 = t;


        }


        ax0 += cy0 + tm.e;


        ax1 += cy1 + tm.e;





        float bx0 = x0 * tm.b;


        float bx1 = x1 * tm.b;





        if (bx0 > bx1) {


            float t = bx0;


            bx0 = bx1;


            bx1 = t;


        }





        float dy0 = y0 * tm.d;


        float dy1 = y1 * tm.d;





        if (dy0 > dy1) {


            float t = dy0;


            dy0 = dy1;


            dy1 = t;


        }


        bx0 += dy0 + tm.f;


        bx1 += dy1 + tm.f;





        x0 = (int)Math.floor(ax0);


        x1 = (int)Math.ceil(ax1);


        y0 = (int)Math.floor(bx0);


        y1 = (int)Math.ceil(bx1);





        return this;


    }





    public boolean contains(int x, int y)


    {


        if (isEmpty())


            return false;





        return (x >= x0 && x < x1 && y >= y0 && y < y1);


    }





    public boolean contains(Rect r)


    {


        if (isEmpty() || r.isEmpty())


            return false;





        return (r.x0 >= x0 && r.x1 <= x1 && r.y0 >= y0 && r.y1 <= y1);


    }





    public boolean isEmpty()


    {


        return (x0 >= x1 || y0 >= y1);


    }





    public boolean isValid()


    {


        return (x0 <= x1 || y0 <= y1);


    }





    public void union(RectI r)


    {


        if (!r.isValid() || this.isInfinite())


            return;


        if (!this.isValid() || r.isInfinite())


        {


            x0 = r.x0;


            y0 = r.y0;


            x1 = r.x1;


            y1 = r.y1;


            return;


        }





        if (r.x0 < x0)


            x0 = r.x0;


        if (r.y0 < y0)


            y0 = r.y0;


        if (r.x1 > x1)


            x1 = r.x1;


        if (r.y1 > y1)


            y1 = r.y1;


    }





    public void inset(int dx, int dy) {


        if (!this.isValid() || this.isInfinite() || this.isEmpty())


            return;


        x0 += dx;


        y0 += dy;


        x1 -= dx;


        y1 -= dy;


    }





    public void inset(int left, int top, int right, int bottom) {


        if (!this.isValid() || this.isInfinite() || this.isEmpty())


            return;


        x0 += left;


        y0 += top;


        x1 -= right;


        y1 -= bottom;


    }





    public void offset(int dx, int dy) {


        if (!this.isValid() || this.isInfinite() || this.isEmpty())


            return;


        x0 += dx;


        y0 += dy;


        x1 += dx;


        y1 += dy;


    }





    public void offsetTo(int left, int top) {


        if (!this.isValid() || this.isInfinite() || this.isEmpty())


            return;


        x1 += left - x0;


        y1 += top - y0;


        x0 = left;


        y0 = top;


    }


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/SeekableInputOutputStream.java
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// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public interface SeekableInputOutputStream extends SeekableOutputStream, SeekableInputStream


{


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/SeekableInputStream.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.io.IOException;





public interface SeekableInputStream extends SeekableStream


{


    /* Behaves like java.io.InputStream.read */


    int read(byte[] b) throws IOException;


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/SeekableOutputStream.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/SeekableOutputStream.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.io.IOException;





public interface SeekableOutputStream extends SeekableStream


{


    /* Behaves like java.io.OutputStream.write */


    void write(byte[] b, int off, int len) throws IOException;





    /* Truncate SeekableOutputStream at current position() */


    void truncate() throws IOException;


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/SeekableStream.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/SeekableStream.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.io.IOException;





public interface SeekableStream


{


    int SEEK_SET = 0; /* set file position to offset */


    int SEEK_CUR = 1; /* set file position to current location plus offset */


    int SEEK_END = 2; /* set file position to EOF plus offset */





    long seek(long offset, int whence) throws IOException;


    long position() throws IOException;


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Shade.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Shade


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private Shade(long p) {


        pointer = p;


    }


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Story.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Story.java

// Copyright (C) 2022 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Story


{


    static {


        Context.init();


    }





    protected long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private static native long newStory(byte[] content, byte[] user_css, float em);





    public Story(String content, String user_css, float em)


    {


        pointer = newStory(content.getBytes(), user_css.getBytes(), em);


    }





    public Story(byte[] content, String user_css, float em)


    {


        pointer = newStory(content, user_css.getBytes(), em);


    }





    public Story(String content, byte[] user_css, float em)


    {


        pointer = newStory(content.getBytes(), user_css, em);


    }





    public Story(byte[] content, byte[] user_css, float em)


    {


        pointer = newStory(content, user_css, em);


    }





    public native boolean place(Rect rect, Rect filled);





    public native void draw(Device dev, Matrix ctm);





    public native DOM document();


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/StrokeState.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/StrokeState.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class StrokeState


{


    static {


        Context.init();


    }





    public static final int LINE_CAP_BUTT = 0;


    public static final int LINE_CAP_ROUND = 1;


    public static final int LINE_CAP_SQUARE = 2;


    public static final int LINE_CAP_TRIANGLE = 3;





    public static final int LINE_JOIN_MITER = 0;


    public static final int LINE_JOIN_ROUND = 1;


    public static final int LINE_JOIN_BEVEL = 2;


    public static final int LINE_JOIN_MITER_XPS = 3;





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNative(int startCap, int dashCap, int endCap, int lineJoin, float lineWidth, float miterLimit,


            float dashPhase, float[] dash);





    // Private constructor for the C to use. Any objects created by the


    // C are done for purposes of calling back to a java device, and


    // should therefore be considered const. This is fine as we don't


    // currently provide mechanisms for changing individual elements


    // of the StrokeState.


    private StrokeState(long p) {


        pointer = p;


    }





    public StrokeState(int startCap, int endCap, int lineJoin, float lineWidth, float miterLimit) {


        pointer = newNative(startCap, 0, endCap, lineJoin, lineWidth, miterLimit, 0, null);


    }





    public StrokeState(int startCap, int dashCap, int endCap, int lineJoin, float lineWidth, float miterLimit,


            float dashPhase, float[] dash) {


        pointer = newNative(startCap, dashCap, endCap, lineJoin, lineWidth, miterLimit, dashPhase, dash);


    }





    public native int getStartCap();


    public native int getDashCap();


    public native int getEndCap();


    public native int getLineJoin();


    public native float getLineWidth();


    public native float getMiterLimit();


    public native float getDashPhase();


    public native float[] getDashes();


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/StructuredText.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/StructuredText.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





import java.util.ArrayList;





public class StructuredText


{


    static {


        Context.init();


    }





    public static final int SELECT_CHARS = 0;


    public static final int SELECT_WORDS = 1;


    public static final int SELECT_LINES = 2;





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private StructuredText(long p) {


        pointer = p;


    }





    public native Quad[][] search(String needle);


    public native Quad[] highlight(Point a, Point b);


    public native Quad snapSelection(Point a, Point b, int mode);


    public native String copy(Point a, Point b);





    public native void walk(StructuredTextWalker walker);





    public TextBlock[] getBlocks() {


        BlockWalker walker = new BlockWalker();


        walk(walker);


        return walker.getBlocks();


    }





    class BlockWalker implements StructuredTextWalker {


        ArrayList<TextBlock> blocks;


        ArrayList<TextLine> lines;


        ArrayList<TextChar> chrs;


        Rect lineBbox;


        Rect blockBbox;





        BlockWalker() {


            blocks = new ArrayList<TextBlock>();


        }





        public void onImageBlock(Rect bbox, Matrix transform, Image image) {


        }





        public void beginTextBlock(Rect bbox) {


            lines = new ArrayList<TextLine>();


            blockBbox = bbox;


        }





        public void endTextBlock() {


            TextBlock block = new TextBlock();


            block.bbox = blockBbox;


            block.lines = lines.toArray(new TextLine[0]);


            blocks.add(block);


        }





        public void beginLine(Rect bbox, int wmode) {


            chrs = new ArrayList<TextChar>();


            lineBbox = bbox;


        }





        public void endLine() {


            TextLine line = new TextLine();


            line.bbox = lineBbox;


            line.chars =  chrs.toArray(new TextChar[0]);


            lines.add(line);


        }





        public void onChar(int c, Point origin, Font font, float size, Quad quad) {


            TextChar chr = new TextChar();


            chr.c = c;


            chr.quad = quad;


            chrs.add(chr);


        }





        TextBlock[] getBlocks() {


            return blocks.toArray(new TextBlock[0]);


        }


    }





    public static class TextBlock {


        public TextLine[] lines;


        public Rect bbox;


    }





    public static class TextLine {


        public TextChar[] chars;


        public Rect bbox;


    }





    public static class TextChar {


        public int c;


        public Quad quad;


        public boolean isWhitespace() {


            return Character.isWhitespace(c);


        }


    }





}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/StructuredTextWalker.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/StructuredTextWalker.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public interface StructuredTextWalker


{


    void onImageBlock(Rect bbox, Matrix transform, Image image);


    void beginTextBlock(Rect bbox);


    void endTextBlock();


    void beginLine(Rect bbox, int wmode);


    void endLine();


    void onChar(int c, Point origin, Font font, float size, Quad q);


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Text.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/Text.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class Text implements TextWalker


{


    static {


        Context.init();


    }





    private long pointer;





    protected native void finalize();





    public void destroy() {


        finalize();


    }





    private native long newNative();





    private Text(long p) {


        pointer = p;


    }





    public Text() {


        pointer = newNative();


    }





    public native void showGlyph(Font font, Matrix trm, int glyph, int unicode, boolean wmode);


    public native void showString(Font font, Matrix trm, String str, boolean wmode);





    public native Rect getBounds(StrokeState stroke, Matrix ctm);





    public void showGlyph(Font font, Matrix trm, int glyph, int unicode) {


        showGlyph(font, trm, glyph, unicode, false);


    }





    public void showString(Font font, Matrix trm, String str) {


        showString(font, trm, str, false);


    }





    public native void walk(TextWalker walker);


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/TextWalker.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/TextWalker.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public interface TextWalker


{


    void showGlyph(Font font, Matrix trm, int glyph, int unicode, boolean wmode);


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/TryLaterException.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/TryLaterException.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz;





public class TryLaterException extends RuntimeException


{


    TryLaterException(String message) {


        super(message);


    }


}







mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/android/AndroidDrawDevice.java


mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/android/AndroidDrawDevice.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz.android;





import android.graphics.Bitmap;





import com.artifex.mupdf.fitz.Context;


import com.artifex.mupdf.fitz.Matrix;


import com.artifex.mupdf.fitz.NativeDevice;


import com.artifex.mupdf.fitz.Page;


import com.artifex.mupdf.fitz.Rect;


import com.artifex.mupdf.fitz.RectI;





public final class AndroidDrawDevice extends NativeDevice


{


    static {


        Context.init();


    }





    private native long newNative(Bitmap bitmap, int xOrigin, int yOrigin, int patchX0, int patchY0, int patchX1, int patchY1, boolean clear);





    public AndroidDrawDevice(Bitmap bitmap, int xOrigin, int yOrigin, int patchX0, int patchY0, int patchX1, int patchY1, boolean clear) {


        super(0);


        pointer = newNative(bitmap, xOrigin, yOrigin, patchX0, patchY0, patchX1, patchY1, clear);


    }





    public AndroidDrawDevice(Bitmap bitmap, int xOrigin, int yOrigin, int patchX0, int patchY0, int patchX1, int patchY1) {


        this(bitmap, xOrigin, yOrigin, patchX0, patchY0, patchX1, patchY1, true);


    }





    public AndroidDrawDevice(Bitmap bitmap, int xOrigin, int yOrigin, boolean clear) {


        this(bitmap, xOrigin, yOrigin, 0, 0, bitmap.getWidth(), bitmap.getHeight(), clear);


    }





    public AndroidDrawDevice(Bitmap bitmap, int xOrigin, int yOrigin) {


        this(bitmap, xOrigin, yOrigin, 0, 0, bitmap.getWidth(), bitmap.getHeight(), true);


    }





    public AndroidDrawDevice(Bitmap bitmap, boolean clear) {


        this(bitmap, 0, 0, clear);


    }





    public AndroidDrawDevice(Bitmap bitmap) {


        this(bitmap, 0, 0, true);


    }





    public static Bitmap drawPage(Page page, Matrix ctm) {


        RectI ibox = new RectI(page.getBounds().transform(ctm));


        int w = ibox.x1 - ibox.x0;


        int h = ibox.y1 - ibox.y0;


        Bitmap bmp = Bitmap.createBitmap(w, h, Bitmap.Config.ARGB_8888);


        AndroidDrawDevice dev = new AndroidDrawDevice(bmp, ibox.x0, ibox.y0);


        try {


            page.run(dev, ctm, null);


            dev.close();


        } finally {


            dev.destroy();


        }


        return bmp;


    }





    public static Bitmap drawPage(Page page, float dpi, int rotate) {


        return drawPage(page, new Matrix(dpi / 72).rotate(rotate));


    }





    public static Bitmap drawPage(Page page, float dpi) {


        return drawPage(page, new Matrix(dpi / 72));


    }





    public static Matrix fitPage(Page page, int fitW, int fitH) {


        Rect bbox = page.getBounds();


        float pageW = bbox.x1 - bbox.x0;


        float pageH = bbox.y1 - bbox.y0;


        float scaleH = (float)fitW / pageW;


        float scaleV = (float)fitH / pageH;


        float scale = scaleH < scaleV ? scaleH : scaleV;


        scaleH = (float)Math.floor(pageW * scale) / pageW;


        scaleV = (float)Math.floor(pageH * scale) / pageH;


        return new Matrix(scaleH, scaleV);


    }





    public static Bitmap drawPageFit(Page page, int fitW, int fitH) {


        return drawPage(page, fitPage(page, fitW, fitH));


    }





    public static Matrix fitPageWidth(Page page, int fitW) {


        Rect bbox = page.getBounds();


        float pageW = bbox.x1 - bbox.x0;


        float scale = (float)fitW / pageW;


        scale = (float)Math.floor(pageW * scale) / pageW;


        return new Matrix(scale);


    }





    public static Bitmap drawPageFitWidth(Page page, int fitW) {


        return drawPage(page, fitPageWidth(page, fitW));


    }





    public native final void invertLuminance();


}
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mupdf-1.21.1-source/platform/java/src/com/artifex/mupdf/fitz/android/AndroidImage.java

// Copyright (C) 2004-2021 Artifex Software, Inc.


//


// This file is part of MuPDF.


//


// MuPDF is free software: you can redistribute it and/or modify it under the


// terms of the GNU Affero General Public License as published by the Free


// Software Foundation, either version 3 of the License, or (at your option)


// any later version.


//


// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY


// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS


// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more


// details.


//


// You should have received a copy of the GNU Affero General Public License


// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>


//


// Alternative licensing terms are available from the licensor.


// For commercial licensing, see <https://www.artifex.com/> or contact


// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,


// CA 94945, U.S.A., +1(415)492-9861, for further information.





package com.artifex.mupdf.fitz.android;





import android.graphics.Bitmap;





import com.artifex.mupdf.fitz.Context;


import com.artifex.mupdf.fitz.Image;





public final class AndroidImage extends Image


{


    static {


        Context.init();


    }





    private native long newAndroidImageFromBitmap(Bitmap bitmap, long mask);





    public AndroidImage(Bitmap bitmap, AndroidImage mask)


    {


        super(0);


        pointer = newAndroidImageFromBitmap(bitmap, mask.pointer);


    }


}







mupdf-1.21.1-source/platform/java/winmake.bat

@echo off
@echo Cleaning
echo bogus > example\bogus.class
del /Q example\*.class
echo bogus > src\com\artifex\mupdf\fitz\bogus.class
del /Q src\com\artifex\mupdf\fitz\*.class

@echo Building Viewer
javac -classpath src -sourcepath src -source 1.7 -target 1.7 example/Viewer.java

@echo Building JNI classes
javac -sourcepath src -source 1.7 -target 1.7 src/com/artifex/mupdf/fitz/*.java

@echo Importing DLL (built using VS solution)
@copy ..\win32\%1\javaviewerlib.dll mupdf_java.dll /y

@echo Packaging into jar (incomplete as missing manifest)
jar cf mupdf-java-viewer.jar mupdf_java.dll src\com\artifex\mupdf\fitz\*.class example\*.class







mupdf-1.21.1-source/platform/wasm/.eslintrc.json

{
    "env": {
        "browser": true,
        "commonjs": true,
        "es2021": true,
        "node": true,
        "worker": true,
        "jest": true
    },
    "extends": "eslint:recommended",
    "parserOptions": {
        "ecmaVersion": "latest"
    },
    "rules": {
        "indent": [
            "warn",
            "tab"
        ],
        "quotes": [
            "warn",
            "double"
        ],
        "semi": [
          "warn",
          "always"
        ],
        "no-extra-semi": "warn",
        "no-mixed-spaces-and-tabs": "warn",
        "no-unused-vars": [
            "warn",
            { "argsIgnorePattern": "^_" }
        ]
    },
    "ignorePatterns": ["mupdf-wasm.js", "mupdf-wasm.worker.js"]
}







mupdf-1.21.1-source/platform/wasm/.gitignore

# Sample pdfs for testing mupdf-wasm
samples/
pdfref13.pdf

# Compilation artifacts
build/
mupdf-wasm.js
mupdf-wasm.worker.js
mupdf-wasm.wasm

# Node JS dependencies
node_modules/







mupdf-1.21.1-source/platform/wasm/Makefile

-include user.make

build ?= release

EMSDK_DIR ?= /opt/emsdk
BUILD_DIR ?= ../../build/wasm/$(build)
WASM_SKIP_TRY_CATCH ?= 0

ifeq ($(build),debug)
  LIB_BUILD_FLAGS := -Os -g
  BUILD_FLAGS := -Wall -O0 -g
else ifeq ($(build),sanitize)
  LIB_BUILD_FLAGS := -O2 -g -fsanitize=null
  BUILD_FLAGS := -Wall -O0 -g -fsanitize=null -fsanitize=address -fsanitize=leak
else
  LIB_BUILD_FLAGS := -O2
  BUILD_FLAGS := -Wall -Os -flto
endif

all: mupdf-wasm.js mupdf-wasm.wasm

MUPDF_CORE := $(BUILD_DIR)/libmupdf.a $(BUILD_DIR)/libmupdf-third.a
$(MUPDF_CORE): .FORCE
	$(MAKE) -j4 -C ../.. generate
	BASH_SOURCE=$(EMSDK_DIR)/emsdk_env.sh; \
	. $(EMSDK_DIR)/emsdk_env.sh; \
	$(MAKE) -j4 -C ../.. \
		OS=wasm build=$(build) \
		XCFLAGS='$(LIB_BUILD_FLAGS) -pthread -DTOFU -DTOFU_CJK -DFZ_ENABLE_SVG=0 -DFZ_ENABLE_HTML=0 -DFZ_ENABLE_EPUB=0 -DFZ_ENABLE_JS=0 -DWASM_SKIP_TRY_CATCH=$(WASM_SKIP_TRY_CATCH)' \
		libs

mupdf-wasm.js mupdf-wasm.wasm: $(MUPDF_CORE) lib/wrap.c
	BASH_SOURCE=$(EMSDK_DIR)/emsdk_env.sh \
	. $(EMSDK_DIR)/emsdk_env.sh; \
	emcc -o $@ $(BUILD_FLAGS) \
		-pthread \
		--no-entry \
		-D WASM_SKIP_TRY_CATCH=$(WASM_SKIP_TRY_CATCH) \
		-s VERBOSE=0 \
		-s ABORTING_MALLOC=0 \
		-s ALLOW_MEMORY_GROWTH=1 \
		-s WASM=1 \
		-s MODULARIZE=1 \
		-s EXPORT_NAME='"libmupdf"' \
		-s EXPORTED_RUNTIME_METHODS='["ccall","cwrap", "UTF8ToString","lengthBytesUTF8","stringToUTF8"]' \
		-s EXPORTED_FUNCTIONS='["_malloc","_free"]' \
		-I ../../include \
		lib/wrap.c \
		$(BUILD_DIR)/libmupdf.a \
		$(BUILD_DIR)/libmupdf-third.a

clean:
	rm -f mupdf-wasm.js mupdf-wasm.wasm mupdf-wasm.worker.js
	$(MAKE) -C ../../ OS=wasm build=$(build) clean

.PHONY: .FORCE clean
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WASM Demo



			No document







			XPS document



			XPS document, progressive (64k)



			XPS document, progressive (64k), prefetching



			XPS document, progressive (512k)



			XPS document, progressive (512k), prefetching







			PDF document



			PDF document, progressive (64k)



			PDF document, progressive (64k), prefetching



			PDF document, progressive (512k)



			PDF document, progressive (512k), prefetching
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

"use strict";

// If running in Node.js environment
if (typeof require === "function") {
	var libmupdf = require("../mupdf-wasm.js");
}

function assert(pred, message) {
	if (!pred) {
		if (message == null)
			throw new Error("assertion failed");
		else
			throw new Error(message);
	}
}

function allocateUTF8(str) {
	var size = libmupdf.lengthBytesUTF8(str) + 1;
	var pointer = libmupdf._wasm_malloc(size);
	libmupdf.stringToUTF8(str, pointer, size);
	return pointer;
}

class MupdfError extends Error {
	constructor(message) {
		super(message);
		this.name = "MupdfError";
	}
}

class MupdfTryLaterError extends MupdfError {
	constructor(message) {
		super(message);
		this.name = "MupdfTryLaterError";
	}
}

class Point {
	constructor(x, y) {
		assert(typeof x === "number" && !Number.isNaN(x), "invalid x argument");
		assert(typeof y === "number" && !Number.isNaN(y), "invalid y argument");
		this.x = x;
		this.y = y;
	}

	static fromPtr(ptr) {
		ptr = ptr >> 2;
		return new Point(
			libmupdf.HEAPF32[ptr],
			libmupdf.HEAPF32[ptr+1],
		);
	}
}

class Rect {
	constructor(x0, y0, x1, y1) {
		assert(typeof x0 === "number" && !Number.isNaN(x0), "invalid x0 argument");
		assert(typeof y0 === "number" && !Number.isNaN(y0), "invalid y0 argument");
		assert(typeof x1 === "number" && !Number.isNaN(x1), "invalid x1 argument");
		assert(typeof y1 === "number" && !Number.isNaN(y1), "invalid y1 argument");
		this.x0 = x0;
		this.y0 = y0;
		this.x1 = x1;
		this.y1 = y1;
	}

	static fromFloatRectPtr(ptr) {
		ptr = ptr >> 2;
		return new Rect(
			libmupdf.HEAPF32[ptr],
			libmupdf.HEAPF32[ptr+1],
			libmupdf.HEAPF32[ptr+2],
			libmupdf.HEAPF32[ptr+3],
		);
	}

	static fromIntRectPtr(ptr) {
		ptr = ptr >> 2;
		return new Rect(
			libmupdf.HEAP32[ptr],
			libmupdf.HEAP32[ptr+1],
			libmupdf.HEAP32[ptr+2],
			libmupdf.HEAP32[ptr+3],
		);
	}

	width() {
		return this.x1 - this.x0;
	}

	height() {
		return this.y1 - this.y0;
	}

	translated(xoff, yoff) {
		return new Rect(this.x0 + xoff, this.y0 + yoff, this.x1 + xoff, this.y1 + yoff);
	}

	transformed(matrix) {
		return matrix.transformRect(this);
	}
}

class Matrix {
	constructor(a, b, c, d, e, f) {
		this.a = a;
		this.b = b;
		this.c = c;
		this.d = d;
		this.e = e;
		this.f = f;
	}

	static identity = new Matrix(1, 0, 0, 1, 0, 0);

	static from(value) {
		if (value instanceof Matrix)
			return value;
		if (Array.isArray(value) && value.length === 6)
			return new Matrix(value[0], value[1], value[2], value[3], value[4], value[5]);
		else
			throw new Error(`cannot create matrix from '${value}'`);
	}

	static fromPtr(ptr) {
		ptr = ptr >> 2;
		return new Matrix(
			libmupdf.HEAPF32[ptr],
			libmupdf.HEAPF32[ptr+1],
			libmupdf.HEAPF32[ptr+2],
			libmupdf.HEAPF32[ptr+3],
			libmupdf.HEAPF32[ptr+4],
			libmupdf.HEAPF32[ptr+5],
		);
	}

	static scale(scale_x, scale_y) {
		return Matrix.fromPtr(libmupdf._wasm_scale(scale_x, scale_y));
	}

	transformRect(rect) {
		assert(rect instanceof Rect, "invalid rect argument");
		return Rect.fromFloatRectPtr(libmupdf._wasm_transform_rect(
			rect.x0, rect.y0, rect.x1, rect.y1,
			this.a, this.b, this.c, this.d, this.e, this.f,
		));
	}
}

// TODO - All constructors should take a pointer, plus a private token

const finalizer = new FinalizationRegistry(callback => callback());

class Wrapper {
	constructor(pointer, dropFunction) {
		this.pointer = pointer;
		this.dropFunction = dropFunction;

		if (typeof pointer !== "number" || pointer === 0)
			throw new Error(`cannot create ${this.constructor.name}: invalid pointer param value '${pointer}'`);
		if (dropFunction == null)
			throw new Error(`cannot create ${this.constructor.name}: dropFunction is null`);
		if (typeof dropFunction !== "function")
			throw new Error(`cannot create ${this.constructor.name}: dropFunction value '${dropFunction}' is not a function`);

		finalizer.register(this, () => dropFunction(pointer), this);
	}
	free() {
		finalizer.unregister(this);
		this.dropFunction(this.pointer);
		this.pointer = 0;
	}
	valueOf() {
		return this.pointer;
	}
	toString() {
		return `[${this.constructor.name} ${this.pointer}]`;
	}
}

// TODO - Add PdfDocument class

class Document extends Wrapper {
	constructor(pointer, buffer = null) {
		super(pointer, libmupdf._wasm_drop_document);
		// If this document is built from a buffer, we keep a
		// reference so it's not garbage-collected before the document
		this.buffer = buffer;
	}

	free() {
		super.free();
		this.buffer?.free();
	}

	static openFromJsBuffer(buffer, magic) {
		let fzBuffer = Buffer.fromJsBuffer(buffer);
		return Document.openFromBuffer(fzBuffer, magic);
	}

	static openFromBuffer(buffer, magic) {
		assert(buffer instanceof Buffer, "invalid buffer argument");
		assert(typeof magic === "string" || magic instanceof String, "invalid magic argument");
		let pointer = libmupdf.ccall(
			"wasm_open_document_with_buffer",
			"number",
			["number", "string"],
			[buffer.pointer, magic]
		);
		return new Document(pointer, buffer);
	}

	static openFromStream(stream, magic) {
		assert(stream instanceof Stream, "invalid stream argument");
		assert(typeof magic === "string" || magic instanceof String, "invalid magic argument");
		let pointer = libmupdf.ccall(
			"wasm_open_document_with_stream",
			"number",
			["number", "string"],
			[stream.pointer, magic]
		);
		return new Document(pointer);
	}

	countPages() {
		return libmupdf._wasm_count_pages(this.pointer);
	}

	loadPage(pageNumber) {
		let page_ptr = libmupdf._wasm_load_page(this.pointer, pageNumber);
		let pdfPage_ptr = libmupdf._wasm_pdf_page_from_fz_page(page_ptr);

		if (pdfPage_ptr !== 0) {
			return new PdfPage(page_ptr, pdfPage_ptr);
		} else {
			return new Page(page_ptr);
		}
	}

	title() {
		// the string returned by this function is static and doesn't need to be freed
		return libmupdf.UTF8ToString(libmupdf._wasm_document_title(this.pointer));
	}

	loadOutline() {
		return new_outline(libmupdf._wasm_load_outline(this.pointer));
	}
}

class Page extends Wrapper {
	constructor(pointer) {
		super(pointer, libmupdf._wasm_drop_page);
	}

	bounds() {
		return Rect.fromFloatRectPtr(libmupdf._wasm_bound_page(this.pointer));
	}

	width() {
		return this.bounds().width();
	}

	height() {
		return this.bounds().height();
	}

	run(device, transformMatrix = Matrix.identity, cookie = null) {
		assert(device instanceof Device, "invalid device argument");
		let m = Matrix.from(transformMatrix);
		libmupdf._wasm_run_page(
			this.pointer,
			device.pointer,
			m.a, m.b, m.c, m.d, m.e, m.f,
			cookie?.pointer,
		);
	}

	runContents(device, transformMatrix = Matrix.identity, cookie = null) {
		assert(device instanceof Device, "invalid device argument");
		let m = Matrix.from(transformMatrix);
		libmupdf._wasm_run_page_contents(
			this.pointer,
			device.pointer,
			m.a, m.b, m.c, m.d, m.e, m.f,
			cookie?.pointer,
		);
	}

	runAnnots(device, transformMatrix = Matrix.identity, cookie = null) {
		assert(device instanceof Device, "invalid device argument");
		let m = Matrix.from(transformMatrix);
		libmupdf._wasm_run_page_annots(
			this.pointer,
			device.pointer,
			m.a, m.b, m.c, m.d, m.e, m.f,
			cookie?.pointer,
		);
	}

	runWidgets(device, transformMatrix = Matrix.identity, cookie = null) {
		assert(device instanceof Device, "invalid device argument");
		let m = Matrix.from(transformMatrix);
		libmupdf._wasm_run_page_widgets(
			this.pointer,
			device.pointer,
			m.a, m.b, m.c, m.d, m.e, m.f,
			cookie?.pointer,
		);
	}

	toPixmap(transformMatrix, colorspace, alpha = false, cookie = null) {
		assert(colorspace instanceof ColorSpace, "invalid colorspace argument");

		let bbox = this.bounds().transformed(Matrix.from(transformMatrix));
		let pixmap = Pixmap.withBbox(colorspace, bbox, alpha);
		if (alpha)
			pixmap.clear();
		else
			pixmap.clearWithWhite();

		let device = Device.drawDevice(transformMatrix, pixmap);
		this.run(device, Matrix.identity, cookie);
		device.close();
		device.free();

		return pixmap;
	}

	toSTextPage() {
		return new STextPage(
			libmupdf._wasm_new_stext_page_from_page(this.pointer)
		);
	}

	loadLinks() {
		let links = [];

		for (let link = libmupdf._wasm_load_links(this.pointer); link !== 0; link = libmupdf._wasm_next_link(link)) {
			links.push(new Link(link));
		}

		return new Links(links);
	}

	search(needle) {
		const MAX_HIT_COUNT = 500;
		let needle_ptr = 0;
		let hits_ptr = 0;

		try {
			hits_ptr = libmupdf._wasm_malloc(libmupdf._wasm_size_of_quad() * MAX_HIT_COUNT);

			let needle_ptr = allocateUTF8(needle);
			let hitCount = libmupdf._wasm_search_page(
				this.pointer, needle_ptr, hits_ptr, MAX_HIT_COUNT
			);

			let rects = [];
			for (let i = 0; i < hitCount; ++i) {
				let hit = hits_ptr + i * libmupdf._wasm_size_of_quad();
				let rect = Rect.fromFloatRectPtr(libmupdf._wasm_rect_from_quad(hit));
				rects.push(rect);
			}

			return rects;
		}
		finally {
			libmupdf._wasm_free(needle_ptr);
			libmupdf._wasm_free(hits_ptr);
		}
	}
}

class PdfPage extends Page {
	constructor(pagePointer, pdfPagePointer) {
		super(pagePointer);
		this.pdfPagePointer = pdfPagePointer;
		this.annotationList = null;
	}

	update() {
		libmupdf._wasm_pdf_update_page(this.pdfPagePointer);
	}

	annotations() {
		let annotations = [];

		for (let annot = libmupdf._wasm_pdf_first_annot(this.pdfPagePointer); annot !== 0; annot = libmupdf._wasm_pdf_next_annot(annot)) {
			annotations.push(new Annotation(annot));
		}

		// TODO - find other way to structure this
		this.annotationList = new AnnotationList(annotations);
		return this.annotationList;
	}

	createAnnot(annotType) {
		assert(typeof annotType === "number" && !Number.isNaN(annotType), "invalid annotType argument");

		// TODO - Update annotation list?
		let annotPointer = libmupdf._wasm_pdf_create_annot(this.pdfPagePointer, annotType);
		let annot = new Annotation(annotPointer);

		this.update();
		return annot;
	}

	removeAnnot(removedAnnotation) {
		assert(removedAnnotation instanceof Annotation, "invalid annotation argument");
		libmupdf._wasm_pdf_delete_annot(this.pointer, removedAnnotation.pointer);
		if (this.annotationList) {
			this.annotationList.annotations = this.annotationList.annotations.filter(annot => annot.pointer === removedAnnotation.pointer);
		}
	}

	createLink(bbox, uri) {
		assert(bbox instanceof Rect, "invalid bbox argument");
		// TODO bbox is rect

		let uri_ptr = allocateUTF8(uri);

		try {
			return new Link(libmupdf._wasm_pdf_create_link(this.pdfPagePointer, bbox.x0, bbox.y0, bbox.x1, bbox.y1, uri_ptr));
		}
		finally {
			libmupdf._wasm_free(uri_ptr);
		}
	}
}

// TODO destructor
class Links {
	constructor(links) {
		this.links = links;
	}

	free() {
		// TODO
	}
}

class Link extends Wrapper {
	constructor(pointer) {
		// TODO
		super(pointer, () => {});
	}

	rect() {
		return Rect.fromFloatRectPtr(libmupdf._wasm_link_rect(this.pointer));
	}

	isExternalLink() {
		return libmupdf._wasm_is_external_link(this.pointer) !== 0;
	}

	uri() {
		// the string returned by this function is borrowed and doesn't need to be freed
		return libmupdf.UTF8ToString(libmupdf._wasm_link_uri(this.pointer));
	}

	resolve(doc) {
		assert(doc instanceof Document, "invalid doc argument");
		const uri_string_ptr = libmupdf._wasm_link_uri(this.pointer);
		return new Location(
			libmupdf._wasm_resolve_link_chapter(doc.pointer, uri_string_ptr),
			libmupdf._wasm_resolve_link_page(doc.pointer, uri_string_ptr),
		);
	}

	delete() {
		// TODO
	}
}

class Location {
	constructor(chapter, page) {
		this.chapter = chapter;
		this.page = page;
	}

	pageNumber(doc) {
		assert(doc instanceof Document, "invalid doc argument");
		return libmupdf._wasm_page_number_from_location(doc.pointer, this.chapter, this.page);
	}
}

function new_outline(pointer) {
	if (pointer === 0)
		return null;
	else
		return new Outline(pointer);
}

// FIXME - This is pretty non-idiomatic
class Outline extends Wrapper {
	constructor(pointer) {
		// TODO
		super(pointer, () => {});
	}

	pageNumber(doc) {
		assert(doc instanceof Document, "invalid doc argument");
		return libmupdf._wasm_outline_page(doc.pointer, this.pointer);
	}

	title() {
		// the string returned by this function is borrowed and doesn't need to be freed
		return libmupdf.UTF8ToString(libmupdf._wasm_outline_title(this.pointer));
	}

	down() {
		return new_outline(libmupdf._wasm_outline_down(this.pointer));
	}

	next() {
		return new_outline(libmupdf._wasm_outline_next(this.pointer));
	}
}

// TODO - remove this class and have annotations() return an Array directly
// TODO destructor
class AnnotationList {
	constructor(annotations) {
		this.annotations = annotations;
	}

	free() {
		// TODO
	}
}

// TODO extends PdfObj
class Annotation extends Wrapper {
	// TODO - the lifetime handling of this is actually complicated
	constructor(pointer) {
		super(pointer, () => {});
	}

	active() {
		return libmupdf._wasm_pdf_annot_active(this.pointer) !== 0;
	}

	setActive(active) {
		libmupdf._wasm_pdf_set_annot_active(this.pointer, active ? 1 : 0);
	}

	hot() {
		return libmupdf._wasm_pdf_annot_hot(this.pointer) !== 0;
	}

	setHot(hot) {
		libmupdf._wasm_pdf_set_annot_hot(this.pointer, hot ? 1 : 0);
	}

	getTransform() {
		return Matrix.fromPtr(libmupdf._wasm_pdf_annot_transform(this.pointer));
	}

	// TODO getObj? Or use extends?

	page() {
		// TODO - store page ref in class
	}

	bound() {
		return Rect.fromFloatRectPtr(libmupdf._wasm_pdf_bound_annot(this.pointer));
	}

	needsResynthesis() {
		return libmupdf._wasm_pdf_annot_needs_resynthesis(this.pointer) !== 0;
	}

	setResynthesised() {
		libmupdf._wasm_pdf_set_annot_resynthesised(this.pointer);
	}

	dirty() {
		libmupdf._wasm_pdf_dirty_annot(this.pointer);
	}

	setPopup(rect) {
		assert(rect instanceof Rect, "invalid rect argument");
		libmupdf._wasm_pdf_set_annot_popup(this.pointer, rect.x0, rect.y0, rect.x1, rect.y1);
	}

	popup() {
		return Rect.fromFloatRectPtr(libmupdf._wasm_pdf_annot_popup(this.pointer));
	}

	typeString() {
		// the string returned by this function is static and doesn't need to be freed
		return libmupdf.UTF8ToString(libmupdf._wasm_pdf_annot_type_string(this.pointer));
	}

	// TODO
	flags() {
		return libmupdf._wasm_pdf_annot_flags(this.pointer);
	}

	setFlags(flags) {
		return libmupdf._wasm_pdf_set_annot_flags(this.pointer, flags);
	}

	rect() {
		return Rect.fromFloatRectPtr(libmupdf._wasm_pdf_annot_rect(this.pointer));
	}

	setRect(rect) {
		assert(rect instanceof Rect, "invalid rect argument");
		libmupdf._wasm_pdf_set_annot_rect(this.pointer, rect.x0, rect.y0, rect.x1, rect.y1);
	}

	contents() {
		let string_ptr = libmupdf._wasm_pdf_annot_contents(this.pointer);
		try {
			return libmupdf.UTF8ToString(string_ptr);
		}
		finally {
			libmupdf._wasm_free(string_ptr);
		}
	}

	setContents(text) {
		let text_ptr = allocateUTF8(text);
		try {
			libmupdf._wasm_pdf_set_annot_contents(this.pointer, text_ptr);
		}
		finally {
			libmupdf._wasm_free(text_ptr);
		}
	}

	hasOpen() {
		return libmupdf._wasm_pdf_annot_has_open(this.pointer) !== 0;
	}

	isOpen() {
		return libmupdf._wasm_pdf_annot_is_open(this.pointer) !== 0;
	}

	setIsOpen(isOpen) {
		return libmupdf._wasm_pdf_annot_set_is_open(this.pointer, isOpen ? 1 : 0);
	}

	hasIconName() {
		return libmupdf._wasm_pdf_annot_has_icon_name(this.pointer) !== 0;
	}

	iconName() {
		// the string returned by this function is static and doesn't need to be freed
		return libmupdf.UTF8ToString(libmupdf._wasm_pdf_annot_icon_name(this.pointer));
	}

	setIconName(name) {
		let name_ptr = allocateUTF8(name);
		try {
			libmupdf._wasm_pdf_set_annot_icon_name(this.pointer, name_ptr);
		}
		finally {
			libmupdf._wasm_free(name_ptr);
		}
	}

	// TODO - line endings

	border() {
		return libmupdf._wasm_pdf_annot_border(this.pointer);
	}

	setBorder(width) {
		libmupdf._wasm_pdf_set_annot_border(this.pointer, width);
	}

	// TODO - fz_document_language

	language() {
		// the string returned by this function is static and doesn't need to be freed
		return libmupdf.UTF8ToString(libmupdf._wasm_pdf_annot_language(this.pointer));
	}

	setLanguage(lang) {
		let lang_ptr = allocateUTF8(lang);
		try {
			libmupdf._wasm_pdf_set_annot_language(this.pointer, lang_ptr);
		}
		finally {
			libmupdf._wasm_free(lang_ptr);
		}
	}

	// TODO
	//wasm_pdf_annot_quadding
	//wasm_pdf_set_annot_quadding

	opacity() {
		return libmupdf._wasm_pdf_annot_opacity(this.pointer);
	}

	setOpacity(opacity) {
		libmupdf._wasm_pdf_set_annot_opacity(this.pointer, opacity);
	}

	// TODO
	// pdf_annot_MK_BG
	// pdf_set_annot_color
	// pdf_annot_interior_color

	hasLine() {
		return libmupdf._wasm_pdf_annot_has_line(this.pointer) !== 0;
	}

	line() {
		let line_ptr = libmupdf._wasm_pdf_annot_line(this.pointer);
		return [
			Point.fromPtr(line_ptr),
			Point.fromPtr(line_ptr + 8),
		];
	}

	setLine(point0, point1) {
		assert(point0 instanceof Point, "invalid point0 argument");
		assert(point1 instanceof Point, "invalid point1 argument");
		libmupdf._wasm_pdf_set_annot_line(this.pointer, point0.x, point0.y, point1.x, point1.y);
	}

	hasVertices() {
		return libmupdf._wasm_pdf_annot_has_vertices(this.pointer) !== 0;
	}

	vertexCount() {
		return libmupdf._wasm_pdf_annot_vertex_count(this.pointer);
	}

	vertex(i) {
		return Point.fromPtr(libmupdf._wasm_pdf_annot_vertex(this.pointer, i));
	}

	// TODO pdf_set_annot_vertices

	clearVertices() {
		libmupdf._wasm_pdf_clear_annot_vertices(this.pointer);
	}

	addVertex(point) {
		assert(point instanceof Point, "invalid point argument");
		libmupdf._wasm_pdf_add_annot_vertex(this.pointer, point.x, point.y);
	}

	setVertex(i, point) {
		assert(point instanceof Point, "invalid point argument");
		libmupdf._wasm_pdf_set_annot_vertex(this.pointer, i, point.x, point.y);
	}

	// TODO - quad points

	modificationDate() {
		// libmupdf uses seconds since epoch, but Date expects milliseconds
		return new Date(libmupdf._wasm_pdf_annot_modification_date(this.pointer) * 1000);
	}

	creationDate() {
		// libmupdf uses seconds since epoch, but Date expects milliseconds
		return new Date(libmupdf._wasm_pdf_annot_creation_date(this.pointer) * 1000);
	}

	setModificationDate(date) {
		assert(date instanceof Date, "invalid date argument");
		// Date stores milliseconds since epoch, but libmupdf expects seconds
		libmupdf._wasm_pdf_set_annot_modification_date(this.pointer, date.getTime() / 1000);
	}

	setCreationDate(date) {
		assert(date instanceof Date, "invalid date argument");
		// Date stores milliseconds since epoch, but libmupdf expects seconds
		libmupdf._wasm_pdf_set_annot_creation_date(this.pointer, date.getTime() / 1000);
	}

	hasAuthor() {
		return libmupdf._wasm_pdf_annot_has_author(this.pointer) !== 0;
	}

	author() {
		let string_ptr = libmupdf._wasm_pdf_annot_author(this.pointer);
		try {
			return libmupdf.UTF8ToString(string_ptr);
		}
		finally {
			libmupdf._wasm_free(string_ptr);
		}
	}

	setAuthor(name) {
		let name_ptr = allocateUTF8(name);
		try {
			libmupdf._wasm_pdf_set_annot_author(this.pointer, name_ptr);
		}
		finally {
			libmupdf._wasm_free(name_ptr);
		}
	}

	// TODO - default appearance

	fieldFlags() {
		return libmupdf._wasm_pdf_annot_field_flags(this.pointer);
	}

	fieldValue() {
		let string_ptr = libmupdf._wasm_pdf_annot_field_value(this.pointer);
		try {
			return libmupdf.UTF8ToString(string_ptr);
		}
		finally {
			libmupdf._wasm_free(string_ptr);
		}
	}

	fieldLabel() {
		let string_ptr = libmupdf._wasm_pdf_annot_field_label(this.pointer);
		try {
			return libmupdf.UTF8ToString(string_ptr);
		}
		finally {
			libmupdf._wasm_free(string_ptr);
		}
	}

	// TODO
	//int pdf_set_annot_field_value(fz_context *ctx, pdf_document *doc, pdf_annot *annot, const char *text, int ignore_trigger_events)
	// void pdf_set_annot_appearance(fz_context *ctx, pdf_annot *annot, const char *appearance, const char *state, fz_matrix ctm, fz_rect bbox, pdf_obj *res, fz_buffer *contents)
	// void pdf_set_annot_appearance_from_display_list(fz_context *ctx, pdf_annot *annot, const char *appearance, const char *state, fz_matrix ctm, fz_display_list *list)

	// TODO filespec

}

const PDF_ANNOT_TEXT = 0;
const PDF_ANNOT_LINK = 1;
const PDF_ANNOT_FREE_TEXT = 2;
const PDF_ANNOT_LINE = 3;
const PDF_ANNOT_SQUARE = 4;
const PDF_ANNOT_CIRCLE = 5;
const PDF_ANNOT_POLYGON = 6;
const PDF_ANNOT_POLY_LINE = 7;
const PDF_ANNOT_HIGHLIGHT = 8;
const PDF_ANNOT_UNDERLINE = 9;
const PDF_ANNOT_SQUIGGLY = 10;
const PDF_ANNOT_STRIKE_OUT = 11;
const PDF_ANNOT_REDACT = 12;
const PDF_ANNOT_STAMP = 13;
const PDF_ANNOT_CARET = 14;
const PDF_ANNOT_INK = 15;
const PDF_ANNOT_POPUP = 16;
const PDF_ANNOT_FILE_ATTACHMENT = 17;
const PDF_ANNOT_SOUND = 18;
const PDF_ANNOT_MOVIE = 19;
const PDF_ANNOT_RICH_MEDIA = 20;
const PDF_ANNOT_WIDGET = 21;
const PDF_ANNOT_SCREEN = 22;
const PDF_ANNOT_PRINTER_MARK = 23;
const PDF_ANNOT_TRAP_NET = 24;
const PDF_ANNOT_WATERMARK = 25;
const PDF_ANNOT_3D = 26;
const PDF_ANNOT_PROJECTION = 27;
const PDF_ANNOT_UNKNOWN = -1;


class ColorSpace extends Wrapper {
	constructor(pointer) {
		super(pointer, libmupdf._wasm_drop_colorspace);
	}
}

class Pixmap extends Wrapper {
	constructor(pointer) {
		super(pointer, libmupdf._wasm_drop_pixmap);
		this.bbox = Rect.fromIntRectPtr(libmupdf._wasm_pixmap_bbox(this.pointer));
	}

	static withBbox(colorspace, bbox, alpha) {
		return new Pixmap(libmupdf._wasm_new_pixmap_with_bbox(
			colorspace.pointer,
			bbox.x0, bbox.y0, bbox.x1, bbox.y1,
			0,
			alpha,
		));
	}

	clear() {
		libmupdf._wasm_clear_pixmap(this.pointer);
	}

	clearWithWhite() {
		libmupdf._wasm_clear_pixmap_with_value(this.pointer, 0xff);
	}

	width() {
		return this.bbox.width();
	}

	height() {
		return this.bbox.height();
	}

	// TODO
	drawGrabHandle(x, y) {
		// TODO
		const VALUE = 0;
		libmupdf._wasm_clear_pixmap_rect_with_value(this.pointer, VALUE, x - 5, y - 5, x + 5, y + 5);
	}

	samples() {
		let stride = libmupdf._wasm_pixmap_stride(this.pointer);
		let n = stride * this.height;
		let p = libmupdf._wasm_pixmap_samples(this.pointer);
		return libmupdf.HEAPU8.subarray(p, p + n);
	}

	toPNG() {
		let buf = libmupdf._wasm_new_buffer_from_pixmap_as_png(this.pointer);
		try {
			let data = libmupdf._wasm_buffer_data(buf);
			let size = libmupdf._wasm_buffer_size(buf);
			return libmupdf.HEAPU8.slice(data, data + size);
		} finally {
			libmupdf._wasm_drop_buffer(buf);
		}
	}
}

class Device extends Wrapper {
	constructor(pointer) {
		super(pointer, libmupdf._wasm_drop_device);
	}

	static drawDevice(transformMatrix, pixmap) {
		assert(pixmap instanceof Pixmap, "invalid pixmap argument");
		let m = Matrix.from(transformMatrix);
		return new Device(libmupdf._wasm_new_draw_device(
			m.a, m.b, m.c, m.d, m.e, m.f,
			pixmap.pointer
		));
	}

	close() {
		libmupdf._wasm_close_device(this.pointer);
	}
}

class JobCookie extends Wrapper {
	constructor(pointer) {
		super(pointer, libmupdf._wasm_free_cookie);
	}

	static create() {
		return new JobCookie(libmupdf._wasm_new_cookie());
	}

	aborted() {
		return libmupdf._wasm_cookie_aborted(this.pointer);
	}
}

class Buffer extends Wrapper {
	constructor(pointer) {
		super(pointer, libmupdf._wasm_drop_buffer);
	}

	static empty(capacity = 0) {
		let pointer = libmupdf._wasm_new_buffer(capacity);
		return new Buffer(pointer);
	}

	static fromJsBuffer(buffer) {
		assert(ArrayBuffer.isView(buffer) || buffer instanceof ArrayBuffer, "invalid buffer argument");
		let pointer = libmupdf._wasm_malloc(buffer.byteLength);
		libmupdf.HEAPU8.set(new Uint8Array(buffer), pointer);
		// Note: fz_new_buffer_drom_data takes ownership of the given pointer,
		// so we don't need to call free
		return new Buffer(libmupdf._wasm_new_buffer_from_data(pointer, buffer.byteLength));
	}

	static fromJsString(string) {
		let string_size = libmupdf.lengthBytesUTF8(string);
		let string_ptr = libmupdf._wasm_malloc(string_size) + 1;
		libmupdf.stringToUTF8(string, string_ptr, string_size + 1);
		// Note: fz_new_buffer_drom_data takes ownership of the given pointer,
		// so we don't need to call free
		return new Buffer(libmupdf._wasm_new_buffer_from_data(string_ptr, string_size));
	}

	size() {
		return libmupdf._wasm_buffer_size(this.pointer);
	}

	capacity() {
		return libmupdf._wasm_buffer_capacity(this.pointer);
	}

	resize(capacity) {
		libmupdf._wasm_resize_buffer(this.pointer, capacity);
	}

	grow() {
		libmupdf._wasm_grow_buffer(this.pointer);
	}

	trim() {
		libmupdf._wasm_trim_buffer(this.pointer);
	}

	clear() {
		libmupdf._wasm_clear_buffer(this.pointer);
	}

	toUint8Array() {
		let data = libmupdf._wasm_buffer_data(this.pointer);
		let size = libmupdf._wasm_buffer_size(this.pointer);
		return libmupdf.HEAPU8.slice(data, data + size);
	}

	toJsString() {
		let data = libmupdf._wasm_buffer_data(this.pointer);
		let size = libmupdf._wasm_buffer_size(this.pointer);

		return libmupdf.UTF8ToString(data, size);
	}

	sameContentAs(otherBuffer) {
		return libmupdf._wasm_buffers_eq(this.pointer, otherBuffer.pointer) !== 0;
	}
}

class Stream extends Wrapper {
	constructor(pointer, internalBuffer = null) {
		super(pointer, libmupdf._wasm_drop_stream);
		// We keep a reference so the internal buffer isn't dropped before the stream is.
		this.internalBuffer = internalBuffer;
	}

	static fromUrl(url, contentLength, block_size, prefetch) {
		let url_ptr = allocateUTF8(url);

		try {
			let pointer = libmupdf._wasm_open_stream_from_url(url_ptr, contentLength, block_size, prefetch);
			return new Stream(pointer);
		}
		finally {
			libmupdf._wasm_free(url_ptr);
		}
	}

	// This takes a reference to the buffer, not a clone.
	// Modifying the buffer after calling this function will change the returned stream's output.
	static fromBuffer(buffer) {
		assert(buffer instanceof Buffer, "invalid buffer argument");
		return new Stream(libmupdf._wasm_new_stream_from_buffer(buffer.pointer), buffer);
	}

	static fromJsBuffer(buffer) {
		return Stream.fromBuffer(Buffer.fromJsBuffer(buffer));
	}

	static fromJsString(string) {
		return Stream.fromBuffer(Buffer.fromJsString(string));
	}

	readAll(suggestedCapacity = 0) {
		return new Buffer(libmupdf._wasm_read_all(this.pointer, suggestedCapacity));
	}
}

class Output extends Wrapper {
	constructor(pointer) {
		super(pointer, libmupdf._wasm_drop_output);
	}

	static withBuffer(buffer) {
		assert(buffer instanceof Buffer, "invalid buffer argument");
		return new Output(libmupdf._wasm_new_output_with_buffer(buffer.pointer));
	}

	close() {
		libmupdf._wasm_close_output(this.pointer);
	}
}

class STextPage extends Wrapper {
	constructor(pointer) {
		super(pointer, libmupdf._wasm_drop_page);
	}

	printAsJson(output, scale) {
		assert(output instanceof Output, "invalid output argument");
		libmupdf._wasm_print_stext_page_as_json(output.pointer, this.pointer, scale);
	}
}


// Background progressive fetch

// TODO - move in Stream
function onFetchData(id, block, data) {
	let n = data.byteLength;
	let p = libmupdf._wasm_malloc(n);
	libmupdf.HEAPU8.set(new Uint8Array(data), p);
	libmupdf._wasm_on_data_fetched(id, block, p, n);
	libmupdf._wasm_free(p);
}

// TODO - replace with map
let fetchStates = {};

function fetchOpen(id, url, contentLength, blockShift, prefetch) {
	console.log("OPEN", url, "PROGRESSIVELY");
	fetchStates[id] = {
		url: url,
		blockShift: blockShift,
		blockSize: 1 << blockShift,
		prefetch: prefetch,
		contentLength: contentLength,
		map: new Array((contentLength >>> blockShift) + 1).fill(0),
		closed: false,
	};
}

async function fetchRead(id, block) {
	let state = fetchStates[id];

	if (state.map[block] > 0)
		return;

	state.map[block] = 1;
	let contentLength = state.contentLength;
	let url = state.url;
	let start = block << state.blockShift;
	let end = start + state.blockSize;
	if (end > contentLength)
		end = contentLength;

	try {
		let response = await fetch(url, { headers: { Range: `bytes=${start}-${end-1}` } });
		if (state.closed)
			return;

		// TODO - use ReadableStream instead?
		let buffer = await response.arrayBuffer();
		if (state.closed)
			return;

		console.log("READ", url, block+1, "/", state.map.length);
		state.map[block] = 2;

		onFetchData(id, block, buffer);

		onFetchCompleted(id);

		// TODO - Does this create a risk of stack overflow?
		if (state.prefetch)
			fetchReadNext(id, block + 1);
	} catch (error) {
		state.map[block] = 0;
		console.log("FETCH ERROR", url, block, error.toString);
	}
}

function fetchReadNext(id, next) {
	let state = fetchStates[id];
	if (!state)
		return;

	// Don't prefetch if we're already waiting for any blocks.
	for (let block = 0; block < state.map.length; ++block)
		if (state.map[block] === 1)
			return;

	// Find next block to prefetch (starting with the last fetched block)
	for (let block = next; block < state.map.length; ++block)
		if (state.map[block] === 0)
			return fetchRead(id, block);

	// Find next block to prefetch (starting from the beginning)
	for (let block = 0; block < state.map.length; ++block)
		if (state.map[block] === 0)
			return fetchRead(id, block);

	console.log("ALL BLOCKS READ");
}

function fetchClose(id) {
	fetchStates[id].closed = true;
	delete fetchStates[id];
}

// --- EXPORTS ---

const mupdf = {
	MupdfError,
	MupdfTryLaterError,
	Point,
	Rect,
	Matrix,
	Document,
	Page,
	Links,
	Link,
	Location,
	Outline,
	PdfPage,
	AnnotationList,
	Annotation,
	ColorSpace,
	Pixmap,
	Device,
	JobCookie,
	Buffer,
	Stream,
	Output,
	STextPage,
	PDF_ANNOT_TEXT,
	PDF_ANNOT_LINK,
	PDF_ANNOT_FREE_TEXT,
	PDF_ANNOT_LINE,
	PDF_ANNOT_SQUARE,
	PDF_ANNOT_CIRCLE,
	PDF_ANNOT_POLYGON,
	PDF_ANNOT_POLY_LINE,
	PDF_ANNOT_HIGHLIGHT,
	PDF_ANNOT_UNDERLINE,
	PDF_ANNOT_SQUIGGLY,
	PDF_ANNOT_STRIKE_OUT,
	PDF_ANNOT_REDACT,
	PDF_ANNOT_STAMP,
	PDF_ANNOT_CARET,
	PDF_ANNOT_INK,
	PDF_ANNOT_POPUP,
	PDF_ANNOT_FILE_ATTACHMENT,
	PDF_ANNOT_SOUND,
	PDF_ANNOT_MOVIE,
	PDF_ANNOT_RICH_MEDIA,
	PDF_ANNOT_WIDGET,
	PDF_ANNOT_SCREEN,
	PDF_ANNOT_PRINTER_MARK,
	PDF_ANNOT_TRAP_NET,
	PDF_ANNOT_WATERMARK,
	PDF_ANNOT_3D,
	PDF_ANNOT_PROJECTION,
	PDF_ANNOT_UNKNOWN,
	onFetchCompleted: () => {},
};

// TODO - Figure out better naming scheme for fetch methods
function onFetchCompleted(id) {
	mupdf.onFetchCompleted(id);
}

const libmupdf_injections = {
	fetchOpen,
	fetchRead,
	fetchClose,
	MupdfError,
	MupdfTryLaterError,
};

mupdf.ready = libmupdf(libmupdf_injections).then(m => {
	libmupdf = m;

	console.log("WASM MODULE READY");

	libmupdf._wasm_init_context();

	mupdf.DeviceGray = new ColorSpace(libmupdf._wasm_device_gray());
	mupdf.DeviceRGB = new ColorSpace(libmupdf._wasm_device_rgb());
	mupdf.DeviceBGR = new ColorSpace(libmupdf._wasm_device_bgr());
	mupdf.DeviceCMYK = new ColorSpace(libmupdf._wasm_device_cmyk());

	let buffer = null
	if (libmupdf.wasmMemory)
		buffer = libmupdf.wasmMemory.buffer;
	if (typeof SharedArrayBuffer !== 'undefined' && buffer instanceof SharedArrayBuffer) {
		return { sharedBuffer: buffer };
	} else {
		return { sharedBuffer: null };
	}

});

// If running in Node.js environment
if (typeof require === "function") {
	module.exports = mupdf;
}







mupdf-1.21.1-source/platform/wasm/lib/wrap.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "emscripten.h"
#include "mupdf/fitz.h"
#include "mupdf/pdf.h"
#include <string.h>
#include <math.h>

static fz_context *ctx;

static fz_rect out_rect;
static fz_irect out_irect;
static fz_matrix out_matrix;
static fz_point out_points[2];

// TODO - instrument fz_throw to include call stack
void wasm_rethrow(fz_context *ctx)
{
	if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
		EM_ASM({ throw new libmupdf.MupdfTryLaterError("operation in progress"); });
	else
		EM_ASM({ throw new libmupdf.MupdfError(UTF8ToString($0)); }, fz_caught_message(ctx));
}

EMSCRIPTEN_KEEPALIVE
void wasm_init_context(void)
{
	ctx = fz_new_context(NULL, NULL, 100<<20);
	if (!ctx)
		EM_ASM({ throw new Error("Cannot create MuPDF context!"); });
	fz_register_document_handlers(ctx);
}

EMSCRIPTEN_KEEPALIVE
void *wasm_malloc(size_t size)
{
	void *pointer;
	fz_try(ctx)
		pointer = fz_malloc(ctx, size);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return pointer;
}

EMSCRIPTEN_KEEPALIVE
void *wasm_malloc_no_throw(size_t size)
{
	return fz_malloc_no_throw(ctx, size);
}

EMSCRIPTEN_KEEPALIVE
void *wasm_calloc(size_t count, size_t size)
{
	void *pointer;
	fz_try(ctx)
		pointer = fz_calloc(ctx, count, size);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return pointer;
}

EMSCRIPTEN_KEEPALIVE
void *wasm_calloc_no_throw(size_t count, size_t size)
{
	return fz_calloc_no_throw(ctx, count, size);
}

EMSCRIPTEN_KEEPALIVE
void *wasm_realloc(void *p, size_t size)
{
	void *pointer;
	fz_try(ctx)
		pointer = fz_realloc(ctx, p, size);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return pointer;
}

EMSCRIPTEN_KEEPALIVE
void *wasm_realloc_no_throw(void *p, size_t size)
{
	return fz_realloc_no_throw(ctx, p, size);
}

EMSCRIPTEN_KEEPALIVE
void wasm_free(void *p)
{
	fz_free(ctx, p);
}

EMSCRIPTEN_KEEPALIVE
fz_matrix *wasm_scale(float scale_x, float scale_y) {
	out_matrix = fz_scale(scale_x, scale_y);
	return &out_matrix;
}

EMSCRIPTEN_KEEPALIVE
fz_rect *wasm_transform_rect(
	float r_0, float r_1, float r_2, float r_3,
	float tr_0, float tr_1, float tr_2, float tr_3, float tr_4, float tr_5
) {
	fz_rect rect = fz_make_rect(r_0, r_1, r_2, r_3);
	fz_matrix transform = fz_make_matrix(tr_0, tr_1, tr_2, tr_3, tr_4, tr_5);
	out_rect = fz_transform_rect(rect, transform);
	return &out_rect;
}

EMSCRIPTEN_KEEPALIVE
fz_document *wasm_open_document_with_buffer(fz_buffer *buffer, char *magic)
{
	fz_stream *stream = NULL;
	fz_document *document;

	fz_var(buffer);
	fz_var(stream);

	fz_try(ctx)
	{
		stream = fz_open_buffer(ctx, buffer);
		document = fz_open_document_with_stream(ctx, magic, stream);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stream);
	}
	fz_catch(ctx)
	{
		wasm_rethrow(ctx);
	}
	return document;
}

EMSCRIPTEN_KEEPALIVE
fz_document *wasm_open_document_with_stream(fz_stream* stream, char *magic)
{
	fz_document *document;

	fz_try(ctx)
		document = fz_open_document_with_stream(ctx, magic, stream);
	fz_catch(ctx)
		wasm_rethrow(ctx);

	return document;
}

EMSCRIPTEN_KEEPALIVE
void wasm_drop_document(fz_document *doc)
{
	fz_drop_document(ctx, doc);
}

EMSCRIPTEN_KEEPALIVE
char *wasm_document_title(fz_document *doc)
{
	static char buf[100], *result;
	fz_try(ctx)
	{
		if (fz_lookup_metadata(ctx, doc, FZ_META_INFO_TITLE, buf, sizeof buf) > 0)
			result = buf;
	}
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return result;
}

EMSCRIPTEN_KEEPALIVE
int wasm_count_pages(fz_document *doc)
{
	int n = 1;
	fz_try(ctx)
		n = fz_count_pages(ctx, doc);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return n;
}

EMSCRIPTEN_KEEPALIVE
fz_page *wasm_load_page(fz_document *doc, int number)
{
	fz_page *page;
	fz_try(ctx)
		page = fz_load_page(ctx, doc, number);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return page;
}

EMSCRIPTEN_KEEPALIVE
fz_outline *wasm_load_outline(fz_document *doc)
{
	fz_outline *outline;
	fz_try(ctx)
		outline = fz_load_outline(ctx, doc);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return outline;
}

EMSCRIPTEN_KEEPALIVE
void wasm_drop_page(fz_page *page)
{
	fz_drop_page(ctx, page);
}

EMSCRIPTEN_KEEPALIVE
fz_rect *wasm_bound_page(fz_page *page)
{
	fz_try(ctx)
		out_rect = fz_bound_page(ctx, page);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return &out_rect;
}

EMSCRIPTEN_KEEPALIVE
void wasm_run_page(
	fz_page *page,
	fz_device *dev,
	float ctm_0, float ctm_1, float ctm_2, float ctm_3, float ctm_4, float ctm_5,
	fz_cookie *cookie
) {
	fz_matrix ctm = fz_make_matrix(ctm_0, ctm_1, ctm_2, ctm_3, ctm_4, ctm_5);
	fz_try(ctx)
		fz_run_page(ctx, page, dev, ctm, cookie);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_run_page_contents(
	fz_page *page,
	fz_device *dev,
	float ctm_0, float ctm_1, float ctm_2, float ctm_3, float ctm_4, float ctm_5,
	fz_cookie *cookie
) {
	fz_matrix ctm = fz_make_matrix(ctm_0, ctm_1, ctm_2, ctm_3, ctm_4, ctm_5);
	fz_try(ctx)
		fz_run_page_contents(ctx, page, dev, ctm, cookie);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_run_page_annots(
	fz_page *page,
	fz_device *dev,
	float ctm_0, float ctm_1, float ctm_2, float ctm_3, float ctm_4, float ctm_5,
	fz_cookie *cookie
) {
	fz_matrix ctm = fz_make_matrix(ctm_0, ctm_1, ctm_2, ctm_3, ctm_4, ctm_5);
	fz_try(ctx)
		fz_run_page_annots(ctx, page, dev, ctm, cookie);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_run_page_widgets(
	fz_page *page,
	fz_device *dev,
	float ctm_0, float ctm_1, float ctm_2, float ctm_3, float ctm_4, float ctm_5,
	fz_cookie *cookie
) {
	fz_matrix ctm = fz_make_matrix(ctm_0, ctm_1, ctm_2, ctm_3, ctm_4, ctm_5);
	fz_try(ctx)
		fz_run_page_widgets(ctx, page, dev, ctm, cookie);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
fz_device *wasm_new_draw_device(
	float ctm_0, float ctm_1, float ctm_2, float ctm_3, float ctm_4, float ctm_5,
	fz_pixmap *dest
) {
	fz_matrix ctm = fz_make_matrix(ctm_0, ctm_1, ctm_2, ctm_3, ctm_4, ctm_5);
	fz_device *device;
	fz_try(ctx)
		device = fz_new_draw_device(ctx, ctm, dest);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return device;
}

EMSCRIPTEN_KEEPALIVE
void wasm_close_device(fz_device *dev)
{
	fz_try(ctx)
		fz_close_device(ctx, dev);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_drop_device(fz_device *dev)
{
	fz_try(ctx)
		fz_drop_device(ctx, dev);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
fz_cookie *wasm_new_cookie() {
	fz_cookie *cookie;
	fz_try(ctx)
		cookie = fz_malloc_struct(ctx, fz_cookie);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return cookie;
}

EMSCRIPTEN_KEEPALIVE
void wasm_free_cookie(fz_cookie *cookie) {
	fz_free(ctx, cookie);
}

EMSCRIPTEN_KEEPALIVE
int wasm_cookie_aborted(fz_cookie *cookie) {
	return cookie->abort;
}

EMSCRIPTEN_KEEPALIVE
fz_stext_page *wasm_new_stext_page_from_page(fz_page *page) {
	fz_stext_page *stext_page;
	// FIXME
	const fz_stext_options options = { FZ_STEXT_PRESERVE_SPANS };

	fz_try(ctx)
		stext_page = fz_new_stext_page_from_page(ctx, page, &options);
	fz_catch(ctx)
		wasm_rethrow(ctx);

	return stext_page;
}

EMSCRIPTEN_KEEPALIVE
void wasm_drop_stext_page(fz_stext_page *page) {
	fz_try(ctx)
		fz_drop_stext_page(ctx, page);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE void wasm_print_stext_page_as_json(fz_output *out, fz_stext_page *page, float scale) {
	fz_try(ctx)
		fz_print_stext_page_as_json(ctx, out, page, scale);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
fz_link *wasm_load_links(fz_page *page)
{
	fz_link *links;
	fz_try(ctx)
		links = fz_load_links(ctx, page);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return links;
}

EMSCRIPTEN_KEEPALIVE
pdf_page *wasm_pdf_page_from_fz_page(fz_page *page) {
	return pdf_page_from_fz_page(ctx, page);
}

EMSCRIPTEN_KEEPALIVE
fz_link* wasm_next_link(fz_link *link) {
	return link->next;
}

EMSCRIPTEN_KEEPALIVE
fz_rect *wasm_link_rect(fz_link *link) {
	return &link->rect;
}

EMSCRIPTEN_KEEPALIVE
int wasm_is_external_link(fz_link *link) {
	return fz_is_external_link(ctx, link->uri);
}

EMSCRIPTEN_KEEPALIVE
char* wasm_link_uri(fz_link *link) {
	return link->uri;
}

EMSCRIPTEN_KEEPALIVE
int wasm_resolve_link_chapter(fz_document *doc, const char *uri) {
	int chapter;
	fz_try(ctx)
		chapter = fz_resolve_link(ctx, doc, uri, NULL, NULL).chapter;
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return chapter;
}

EMSCRIPTEN_KEEPALIVE
int wasm_resolve_link_page(fz_document *doc, const char *uri) {
	int page;
	fz_try(ctx)
		page = fz_resolve_link(ctx, doc, uri, NULL, NULL).page;
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return page;
}

EMSCRIPTEN_KEEPALIVE
int wasm_page_number_from_location(fz_document *doc, int chapter, int page) {
	fz_location link_loc = { chapter, page };
	int page_number;
	fz_try(ctx)
		page_number = fz_page_number_from_location(ctx, doc, link_loc);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return page_number;
}

EMSCRIPTEN_KEEPALIVE
char *wasm_outline_title(fz_outline *node)
{
	return node->title;
}

EMSCRIPTEN_KEEPALIVE
int wasm_outline_page(fz_document *doc, fz_outline *node)
{
	int pageNumber;
	fz_try(ctx)
		pageNumber = fz_page_number_from_location(ctx, doc, node->page);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return pageNumber;
}

EMSCRIPTEN_KEEPALIVE
fz_outline *wasm_outline_down(fz_outline *node)
{
	return node->down;
}

EMSCRIPTEN_KEEPALIVE
fz_outline *wasm_outline_next(fz_outline *node)
{
	return node->next;
}

EMSCRIPTEN_KEEPALIVE
int wasm_search_page(fz_page *page, const char *needle, fz_quad *hit_bbox, int hit_max)
{
	int hitCount;
	fz_try(ctx)
		hitCount = fz_search_page(ctx, page, needle, NULL, hit_bbox, hit_max);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return hitCount;
}

EMSCRIPTEN_KEEPALIVE
size_t wasm_size_of_quad() {
	return sizeof(fz_quad);
}

EMSCRIPTEN_KEEPALIVE
fz_rect *wasm_rect_from_quad(fz_quad *quad)
{
	out_rect = fz_rect_from_quad(*quad);
	return &out_rect;
}

EMSCRIPTEN_KEEPALIVE
fz_colorspace *wasm_device_gray(void)
{
	return fz_device_rgb(ctx);
}

EMSCRIPTEN_KEEPALIVE
fz_colorspace *wasm_device_rgb(void)
{
	return fz_device_rgb(ctx);
}

EMSCRIPTEN_KEEPALIVE
fz_colorspace *wasm_device_bgr(void)
{
	return fz_device_bgr(ctx);
}

EMSCRIPTEN_KEEPALIVE
fz_colorspace *wasm_device_cmyk(void)
{
	return fz_device_cmyk(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_drop_colorspace(fz_colorspace *cs)
{
	fz_drop_colorspace(ctx, cs);
}

EMSCRIPTEN_KEEPALIVE
fz_pixmap *wasm_new_pixmap_from_page(fz_page *page,
	float ctm_0, float ctm_1, float ctm_2, float ctm_3, float ctm_4, float ctm_5,
	fz_colorspace *colorspace,
	int alpha)
{
	fz_matrix ctm = fz_make_matrix(ctm_0, ctm_1, ctm_2, ctm_3, ctm_4, ctm_5);
	fz_pixmap *pix;
	fz_try(ctx)
		pix = fz_new_pixmap_from_page(ctx, page, ctm, colorspace, alpha);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return pix;
}

EMSCRIPTEN_KEEPALIVE
fz_pixmap *wasm_new_pixmap_with_bbox(
	fz_colorspace *colorspace,
	int bbox_x0, int bbox_y0, int bbox_x1, int bbox_y1,
	fz_separations *seps,
	int alpha
)
{
	fz_irect bbox = fz_make_irect(bbox_x0, bbox_y0, bbox_x1, bbox_y1);
	fz_pixmap *pix;
	fz_try(ctx)
		pix = fz_new_pixmap_with_bbox(ctx, colorspace, bbox, seps, alpha);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return pix;
}

EMSCRIPTEN_KEEPALIVE
void wasm_drop_pixmap(fz_pixmap *pix)
{
	fz_drop_pixmap(ctx, pix);
}

EMSCRIPTEN_KEEPALIVE
fz_irect *wasm_pixmap_bbox(fz_pixmap *pix)
{
	fz_try(ctx)
		out_irect = fz_pixmap_bbox(ctx, pix);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return &out_irect;
}

EMSCRIPTEN_KEEPALIVE
void wasm_clear_pixmap_rect_with_value(fz_pixmap *pix, int value, int rect_x0, int rect_y0, int rect_x1, int rect_y1)
{
	fz_irect rect = fz_make_irect(rect_x0, rect_y0, rect_x1, rect_y1);
	// never throws
	fz_clear_pixmap_rect_with_value(ctx, pix, value, rect);
}

EMSCRIPTEN_KEEPALIVE
void wasm_clear_pixmap(fz_pixmap *pix)
{
	// never throws
	fz_clear_pixmap(ctx, pix);
}

EMSCRIPTEN_KEEPALIVE
void wasm_clear_pixmap_with_value(fz_pixmap *pix, int value)
{
	// never throws
	fz_clear_pixmap_with_value(ctx, pix, value);
}

EMSCRIPTEN_KEEPALIVE
int wasm_pixmap_stride(fz_pixmap *pix)
{
	int stride;
	fz_try(ctx)
		stride = fz_pixmap_stride(ctx, pix);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return stride;
}

EMSCRIPTEN_KEEPALIVE
unsigned char *wasm_pixmap_samples(fz_pixmap *pix)
{
	unsigned char *samples;
	fz_try(ctx)
		samples = fz_pixmap_samples(ctx, pix);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return samples;
}

EMSCRIPTEN_KEEPALIVE
fz_buffer *wasm_new_buffer(size_t capacity)
{
	fz_buffer *buf;
	fz_try(ctx)
		buf = fz_new_buffer(ctx, capacity);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return buf;
}

EMSCRIPTEN_KEEPALIVE
fz_buffer *wasm_new_buffer_from_data(unsigned char *data, size_t size)
{
	fz_buffer *buf;
	fz_try(ctx)
		buf = fz_new_buffer_from_data(ctx, data, size);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return buf;
}

EMSCRIPTEN_KEEPALIVE
fz_buffer *wasm_new_buffer_from_pixmap_as_png(fz_pixmap *pix)
{
	fz_buffer *buf;
	fz_try(ctx)
		buf = fz_new_buffer_from_pixmap_as_png(ctx, pix, fz_default_color_params);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return buf;
}

EMSCRIPTEN_KEEPALIVE
void wasm_drop_buffer(fz_buffer *buf)
{
	fz_drop_buffer(ctx, buf);
}

EMSCRIPTEN_KEEPALIVE
unsigned char *wasm_buffer_data(fz_buffer *buf)
{
	return buf->data;
}

EMSCRIPTEN_KEEPALIVE
size_t wasm_buffer_size(fz_buffer *buf)
{
	return buf->len;
}

EMSCRIPTEN_KEEPALIVE
size_t wasm_buffer_capacity(fz_buffer *buf)
{
	return buf->cap;
}

EMSCRIPTEN_KEEPALIVE
void wasm_resize_buffer(fz_buffer *buf, size_t capacity) {
	fz_try(ctx)
		fz_resize_buffer(ctx, buf, capacity);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_grow_buffer(fz_buffer *buf) {
	fz_try(ctx)
		fz_grow_buffer(ctx, buf);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_trim_buffer(fz_buffer *buf) {
	fz_try(ctx)
		fz_trim_buffer(ctx, buf);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_clear_buffer(fz_buffer *buf) {
	fz_try(ctx)
		fz_clear_buffer(ctx, buf);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
int wasm_buffers_eq(fz_buffer *buf1, fz_buffer *buf2) {
	if (buf1->len != buf2->len)
		return 0;
	else
		return memcmp(buf1->data, buf2->data, buf1->len) == 0;
}

EMSCRIPTEN_KEEPALIVE
fz_output *wasm_new_output_with_buffer(fz_buffer *buf) {
	fz_output *output;
	fz_try(ctx)
		output = fz_new_output_with_buffer(ctx, buf);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return output;
}

EMSCRIPTEN_KEEPALIVE
void wasm_close_output(fz_output *output) {
	fz_try(ctx)
		fz_close_output(ctx, output);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_drop_output(fz_output *output)
{
	fz_drop_output(ctx, output);
}

/* PROGRESSIVE FETCH STREAM */

struct fetch_state
{
	int block_shift;
	int block_size;
	int content_length; // Content-Length in bytes
	int map_length; // Content-Length in blocks
	uint8_t *content; // Array buffer with bytes
	uint8_t *map; // Map of which blocks have been requested and loaded.
};

EM_JS(void, js_open_fetch, (struct fetch_state *state, char *url, int content_length, int block_shift, int prefetch), {
	libmupdf.fetchOpen(state, UTF8ToString(url), content_length, block_shift, prefetch);
});

static void fetch_close(fz_context *ctx, void *state_)
{
	struct fetch_state *state = state_;
	fz_free(ctx, state->content);
	fz_free(ctx, state->map);
	state->content = NULL;
	state->map = NULL;
	// TODO: wait for all outstanding requests to complete, then free state
	// fz_free(ctx, state);
	EM_ASM({
		libmupdf.fetchClose($0);
	}, state);
}

static void fetch_seek(fz_context *ctx, fz_stream *stm, int64_t offset, int whence)
{
	struct fetch_state *state = stm->state;
	stm->wp = stm->rp = state->content;
	if (whence == SEEK_END)
		stm->pos = state->content_length + offset;
	else if (whence == SEEK_CUR)
		stm->pos += offset;
	else
		stm->pos = offset;
	if (stm->pos < 0)
		stm->pos = 0;
	if (stm->pos > state->content_length)
		stm->pos = state->content_length;
}

static int fetch_next(fz_context *ctx, fz_stream *stm, size_t len)
{
	struct fetch_state *state = stm->state;

	int block = stm->pos >> state->block_shift;
	int start = block << state->block_shift;
	int end = start + state->block_size;
	if (end > state->content_length)
		end = state->content_length;

	if (state->map[block] == 0) {
		state->map[block] = 1;
		EM_ASM({
			libmupdf.fetchRead($0, $1);
		}, state, block);
		fz_throw(ctx, FZ_ERROR_TRYLATER, "waiting for data");
	}

	if (state->map[block] == 1) {
		fz_throw(ctx, FZ_ERROR_TRYLATER, "waiting for data");
	}

	stm->rp = state->content + stm->pos;
	stm->wp = state->content + end;
	stm->pos = end;

	if (stm->rp < stm->wp)
		return *stm->rp++;
	return -1;
}

EMSCRIPTEN_KEEPALIVE
fz_stream *wasm_open_stream_from_url(char *url, int content_length, int block_size, int prefetch)
{
	fz_stream *stream = NULL;
	struct fetch_state *state = NULL;

	fz_var(stream);
	fz_var(state);

	fz_try (ctx)
	{
		int block_shift = (int)log2(block_size);

		if (block_shift < 10 || block_shift > 24)
			fz_throw(ctx, FZ_ERROR_GENERIC, "invalid block shift: %d", block_shift);

		state = fz_malloc(ctx, sizeof *state);
		state->block_shift = block_shift;
		state->block_size = 1 << block_shift;
		state->content_length = content_length;
		state->content = fz_malloc(ctx, state->content_length);
		state->map_length = content_length / state->block_size + 1;
		state->map = fz_malloc(ctx, state->map_length);
		memset(state->map, 0, state->map_length);

		stream = fz_new_stream(ctx, state, fetch_next, fetch_close);
		// stream->progressive = 1;
		stream->seek = fetch_seek;

		js_open_fetch(state, url, content_length, block_shift, prefetch);
	}
	fz_catch(ctx)
	{
		if (state)
		{
			fz_free(ctx, state->content);
			fz_free(ctx, state->map);
			fz_free(ctx, state);
		}
		fz_drop_stream(ctx, stream);
		wasm_rethrow(ctx);
	}
	return stream;
}

EMSCRIPTEN_KEEPALIVE
void wasm_on_data_fetched(struct fetch_state *state, int block, uint8_t *data, int size)
{
	if (state->content) {
		memcpy(state->content + (block << state->block_shift), data, size);
		state->map[block] = 2;
	}
}

EMSCRIPTEN_KEEPALIVE
fz_stream *wasm_new_stream_from_buffer(fz_buffer *buf)
{
	fz_stream *stream;
	fz_try(ctx)
		stream = fz_open_buffer(ctx, buf);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return stream;
}

EMSCRIPTEN_KEEPALIVE
fz_stream *wasm_new_stream_from_data(unsigned char *data, size_t size)
{
	fz_stream *stream;
	fz_try(ctx)
		stream = fz_open_memory(ctx, data, size);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return stream;
}

EMSCRIPTEN_KEEPALIVE
void wasm_drop_stream(fz_stream *stream)
{
	fz_drop_stream(ctx, stream);
}

EMSCRIPTEN_KEEPALIVE
fz_buffer *wasm_read_all(fz_stream *stream, size_t initial) {
	fz_buffer *buffer;
	fz_try(ctx)
		buffer = fz_read_all(ctx, stream, initial);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return buffer;
}

// ANNOTATION HANDLING

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_update_page(pdf_page *page)
{
	pdf_update_page(ctx, page);
}

EMSCRIPTEN_KEEPALIVE
pdf_annot *wasm_pdf_keep_annot(pdf_annot *annot)
{
	// never throws
	return pdf_keep_annot(ctx, annot);
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_drop_annot(pdf_annot *annot)
{
	// never throws
	pdf_drop_annot(ctx, annot);
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_active(pdf_annot *annot)
{
	// never throws
	return pdf_annot_active(ctx, annot);
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_active(pdf_annot *annot, int active)
{
	// never throws
	pdf_set_annot_active(ctx, annot, active);
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_hot(pdf_annot *annot)
{
	// never throws
	return pdf_annot_hot(ctx, annot);
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_hot(pdf_annot *annot, int hot)
{
	// never throws
	pdf_set_annot_hot(ctx, annot, hot);
}

EMSCRIPTEN_KEEPALIVE
fz_matrix* wasm_pdf_annot_transform(pdf_annot *annot)
{
	// never throws
	out_matrix = pdf_annot_transform(ctx, annot);
	return &out_matrix;
}

EMSCRIPTEN_KEEPALIVE
pdf_annot *wasm_pdf_first_annot(pdf_page *page)
{
	// never throws
	return pdf_first_annot(ctx, page);
}

EMSCRIPTEN_KEEPALIVE
pdf_annot *wasm_pdf_next_annot(pdf_annot *annot)
{
	// never throws
	return pdf_next_annot(ctx, annot);
}

EMSCRIPTEN_KEEPALIVE
pdf_obj *wasm_pdf_annot_obj(pdf_annot *annot)
{
	// never throws
	return pdf_annot_obj(ctx, annot);
}

// Unused
// TODO - remove?
EMSCRIPTEN_KEEPALIVE
pdf_page *wasm_pdf_annot_page(pdf_annot *annot)
{
	// never throws
	return pdf_annot_page(ctx, annot);
}

EMSCRIPTEN_KEEPALIVE
fz_rect *wasm_pdf_bound_annot(pdf_annot *annot)
{
	fz_try(ctx)
		out_rect = pdf_bound_annot(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return &out_rect;
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_needs_resynthesis(pdf_annot* annot)
{
	// never throws
	return pdf_annot_needs_resynthesis(ctx, annot);
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_resynthesised(pdf_annot* annot)
{
	// never throws
	pdf_set_annot_resynthesised(ctx, annot);
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_dirty_annot(pdf_annot* annot)
{
	// never throws
	pdf_dirty_annot(ctx, annot);
}

EMSCRIPTEN_KEEPALIVE
pdf_annot *wasm_pdf_create_annot_raw(pdf_page *page, enum pdf_annot_type type)
{
	pdf_annot *annot;
	fz_try(ctx)
		annot = pdf_create_annot_raw(ctx, page, type);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return annot;
}

EMSCRIPTEN_KEEPALIVE
fz_link *wasm_pdf_create_link(pdf_page *page, float bbox_x0, float bbox_y0, float bbox_x1, float bbox_y1, const char *uri)
{
	fz_rect bbox = fz_make_rect(bbox_x0, bbox_y0, bbox_x1, bbox_y1);
	fz_link *link;
	fz_try(ctx)
		link = pdf_create_link(ctx, page, bbox, uri);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return link;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_delete_link(pdf_page *page, fz_link *link)
{
	fz_try(ctx)
		pdf_delete_link(ctx, page, link);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_popup(pdf_annot *annot, float rect_x0, float rect_y0, float rect_x1, float rect_y1)
{
	fz_rect rect = fz_make_rect(rect_x0, rect_y0, rect_x1, rect_y1);
	fz_try(ctx)
		pdf_set_annot_popup(ctx, annot, rect);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
fz_rect* wasm_pdf_annot_popup(pdf_annot *annot)
{
	fz_try(ctx)
		out_rect = pdf_annot_popup(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return &out_rect;
}

// TODO - Expand
EMSCRIPTEN_KEEPALIVE
pdf_annot *wasm_pdf_create_annot(pdf_page *page, enum pdf_annot_type type)
{
	pdf_annot *annot;
	fz_try(ctx)
		annot = pdf_create_annot(ctx, page, type);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return annot;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_delete_annot(pdf_page *page, pdf_annot *annot)
{
	fz_try(ctx)
		pdf_delete_annot(ctx, page, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
const char *wasm_pdf_annot_type_string(pdf_annot *annot)
{
	const char *type_string;
	fz_try(ctx)
		type_string = pdf_string_from_annot_type(ctx, pdf_annot_type(ctx, annot));
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return type_string;
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_flags(pdf_annot *annot)
{
	int flags;
	fz_try(ctx)
		flags = pdf_annot_flags(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return flags;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_flags(pdf_annot *annot, int flags)
{
	fz_try(ctx)
		pdf_set_annot_flags(ctx, annot, flags);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
fz_rect* wasm_pdf_annot_rect(pdf_annot *annot)
{
	// never throws
	out_rect = pdf_annot_rect(ctx, annot);
	return &out_rect;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_rect(pdf_annot *annot, float rect_x0, float rect_y0, float rect_x1, float rect_y1)
{
	fz_rect rect = fz_make_rect(rect_x0, rect_y0, rect_x1, rect_y1);
	fz_try(ctx)
		pdf_set_annot_rect(ctx, annot, rect);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

// Returned string must be freed
EMSCRIPTEN_KEEPALIVE
const char *wasm_pdf_annot_contents(pdf_annot *annot)
{
	const char* contents_str;
	fz_try(ctx)
		contents_str = pdf_annot_contents(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return contents_str;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_contents(pdf_annot *annot, const char *text)
{
	fz_try(ctx)
		pdf_set_annot_contents(ctx, annot, text);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_has_open(pdf_annot *annot)
{
	int res;
	fz_try(ctx)
		res = pdf_annot_has_open(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return res;
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_is_open(pdf_annot *annot)
{
	int res;
	fz_try(ctx)
		res = pdf_annot_is_open(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return res;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_is_open(pdf_annot *annot, int is_open)
{
	fz_try(ctx)
		pdf_set_annot_is_open(ctx, annot, is_open);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_has_icon_name(pdf_annot *annot)
{
	int res;
	fz_try(ctx)
		res = pdf_annot_has_icon_name(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return res;
}

EMSCRIPTEN_KEEPALIVE
const char *wasm_pdf_annot_icon_name(pdf_annot *annot)
{
	const char* name;
	fz_try(ctx)
		name = pdf_annot_icon_name(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	// Returns a static string, doesn't need to be freed.
	return name;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_icon_name(pdf_annot *annot, const char *name)
{
	fz_try(ctx)
		pdf_set_annot_icon_name(ctx, annot, name);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

// TODO - line endings styles
// !!!
// !!!

EMSCRIPTEN_KEEPALIVE
float wasm_pdf_annot_border(pdf_annot *annot)
{
	float border_width;
	fz_try(ctx)
		border_width = pdf_annot_border(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return border_width;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_border(pdf_annot *annot, float w)
{
	fz_try(ctx)
		pdf_set_annot_border(ctx, annot, w);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

// TODO - fz_document_language

EMSCRIPTEN_KEEPALIVE
const char* wasm_pdf_annot_language(pdf_annot *annot)
{
	static char returned_string[8];

	fz_try(ctx)
	{
		fz_text_language language = pdf_annot_language(ctx, annot);
		fz_string_from_text_language(returned_string, language);
	}
	fz_catch(ctx)
		wasm_rethrow(ctx);

	return returned_string;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_language(pdf_annot *annot, const char* lang)
{
	fz_try(ctx)
	{
		fz_text_language lang_code = fz_text_language_from_string(lang);

		if (lang_code == FZ_LANG_UNSET)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "cannot set language: language %s not recognized", lang);

		pdf_set_annot_language(ctx, annot, lang_code);
	}
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_quadding(pdf_annot *annot)
{
	// never throws
	return pdf_annot_quadding(ctx, annot);
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_quadding(pdf_annot *annot, int q)
{
	fz_try(ctx)
		pdf_set_annot_quadding(ctx, annot, q);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
float wasm_pdf_annot_opacity(pdf_annot *annot)
{
	float opacity;
	fz_try(ctx)
		opacity = pdf_annot_opacity(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return opacity;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_opacity(pdf_annot *annot, float opacity)
{
	fz_try(ctx)
		pdf_set_annot_opacity(ctx, annot, opacity);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

// pdf_annot_MK_BG
// pdf_set_annot_color
// pdf_annot_interior_color
// !!!
// !!!

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_has_line(pdf_annot *annot)
{
	int res;
	fz_try(ctx)
		res = pdf_annot_has_line(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return res;
}

EMSCRIPTEN_KEEPALIVE
fz_point *wasm_pdf_annot_line(pdf_annot *annot)
{
	fz_try(ctx)
		pdf_annot_line(ctx, annot, &out_points[0], &out_points[1]);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return out_points;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_line(pdf_annot *annot, float x0, float y0, float x1, float y1)
{
	fz_point a = fz_make_point(x0, y0);
	fz_point b = fz_make_point(x1, y1);
	fz_try(ctx)
		pdf_set_annot_line(ctx, annot, a, b);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_has_vertices(pdf_annot *annot)
{
	int res;
	fz_try(ctx)
		res = pdf_annot_has_vertices(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return res;
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_vertex_count(pdf_annot *annot)
{
	int count;
	fz_try(ctx)
		count = pdf_annot_vertex_count(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return count;
}

fz_point *wasm_pdf_annot_vertex(pdf_annot *annot, int i)
{
	fz_try(ctx)
		out_points[0] = pdf_annot_vertex(ctx, annot, i);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return &out_points[0];
}

// TODO
// void pdf_set_annot_vertices(fz_context *ctx, pdf_annot *annot, int n, const fz_point *v)

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_clear_annot_vertices(pdf_annot *annot)
{
	fz_try(ctx)
		pdf_clear_annot_vertices(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_add_annot_vertex(pdf_annot *annot, float x, float y)
{
	fz_point p = fz_make_point(x, y);
	fz_try(ctx)
		pdf_add_annot_vertex(ctx, annot, p);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_vertex(pdf_annot *annot, int i, float x, float y)
{
	fz_point p = fz_make_point(x, y);
	fz_try(ctx)
		pdf_set_annot_vertex(ctx, annot, i, p);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_has_quad_points(pdf_annot *annot)
{
	int res;
	fz_try(ctx)
		res = pdf_annot_has_quad_points(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return res;
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_quad_point_count(pdf_annot *annot)
{
	int count;
	fz_try(ctx)
		count = pdf_annot_quad_point_count(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return count;
}

// TODO
/*
fz_quad pdf_annot_quad_point(fz_context *ctx, pdf_annot *annot, int idx)
void pdf_set_annot_quad_points(fz_context *ctx, pdf_annot *annot, int n, const fz_quad *q)
*/

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_clear_annot_quad_points(pdf_annot *annot)
{
	fz_try(ctx)
		pdf_clear_annot_quad_points(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

// TODO
/*
void wasm_pdf_add_annot_quad_point(pdf_annot *annot, fz_quad quad)
*/

// TODO - ink list

EMSCRIPTEN_KEEPALIVE
double wasm_pdf_annot_modification_date(pdf_annot *annot)
{
	double seconds_since_epoch;
	fz_try(ctx)
		seconds_since_epoch = pdf_annot_modification_date(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return seconds_since_epoch;
}

EMSCRIPTEN_KEEPALIVE
double wasm_pdf_annot_creation_date(pdf_annot *annot)
{
	double seconds_since_epoch;
	fz_try(ctx)
		seconds_since_epoch = pdf_annot_creation_date(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return seconds_since_epoch;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_modification_date(pdf_annot *annot, double secs)
{
	fz_try(ctx)
		pdf_set_annot_modification_date(ctx, annot, secs);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_creation_date(pdf_annot *annot, double secs)
{
	fz_try(ctx)
		pdf_set_annot_creation_date(ctx, annot, secs);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_has_author(pdf_annot *annot)
{
	int res;
	fz_try(ctx)
		res = pdf_annot_has_author(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return res;
}

// Returned string must be freed
EMSCRIPTEN_KEEPALIVE
const char *wasm_pdf_annot_author(pdf_annot *annot)
{
	const char* author;
	fz_try(ctx)
		author = pdf_annot_author(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return author;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_author(pdf_annot *annot, const char *author)
{
	fz_try(ctx)
		pdf_set_annot_author(ctx, annot, author);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}

// TODO - default appearance

EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_field_flags(pdf_annot *annot)
{
	int flags;
	fz_try(ctx)
		flags = pdf_annot_field_flags(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return flags;
}

// Returned string must be freed
EMSCRIPTEN_KEEPALIVE
const char *wasm_pdf_annot_field_value(pdf_annot *widget)
{
	const char* value;
	fz_try(ctx)
		value = pdf_annot_field_value(ctx, widget);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return value;
}

// Returned string must be freed
EMSCRIPTEN_KEEPALIVE
const char *wasm_pdf_annot_field_label(pdf_annot *widget)
{
	const char* label;
	fz_try(ctx)
		label = pdf_annot_field_label(ctx, widget);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return label;
}

// TODO
//int pdf_set_annot_field_value(fz_context *ctx, pdf_document *doc, pdf_annot *annot, const char *text, int ignore_trigger_events)
// void pdf_set_annot_appearance(fz_context *ctx, pdf_annot *annot, const char *appearance, const char *state, fz_matrix ctm, fz_rect bbox, pdf_obj *res, fz_buffer *contents)
// void pdf_set_annot_appearance_from_display_list(fz_context *ctx, pdf_annot *annot, const char *appearance, const char *state, fz_matrix ctm, fz_display_list *list)


EMSCRIPTEN_KEEPALIVE
int wasm_pdf_annot_has_filespec(pdf_annot *annot)
{
	int res;
	fz_try(ctx)
		res = pdf_annot_has_filespec(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return res;
}

EMSCRIPTEN_KEEPALIVE
pdf_obj* wasm_pdf_annot_filespec(pdf_annot *annot)
{
	pdf_obj* filespec;
	fz_try(ctx)
		filespec = pdf_annot_filespec(ctx, annot);
	fz_catch(ctx)
		wasm_rethrow(ctx);
	return filespec;
}

EMSCRIPTEN_KEEPALIVE
void wasm_pdf_set_annot_filespec(pdf_annot *annot, pdf_obj *fs)
{
	fz_try(ctx)
		pdf_set_annot_filespec(ctx, annot, fs);
	fz_catch(ctx)
		wasm_rethrow(ctx);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*global mupdf */

"use strict";

// Import the WASM module
importScripts("mupdf-wasm.js");
importScripts("lib/mupdf.js");

mupdf.ready.then(result => {
	postMessage(["READY", result.sharedBuffer]);
});

onmessage = async function (event) {
	let [ func, id, args ] = event.data;
	await mupdf.ready;

	try {
		if (func == "drawPageAsPNG") {
			drawPageAsPNG(id, ...args);
			return;
		}

		let result = workerMethods[func](...args);
		postMessage(["RESULT", id, result]);
	} catch (error) {
		if (error instanceof mupdf.MupdfTryLaterError) {
			trylaterQueue.push(event);
		} else {
			postMessage(["ERROR", id, {name: error.name, message: error.message, stack: error.stack}]);
		}
	}
};

let trylaterScheduled = false;
let trylaterQueue = [];
mupdf.onFetchCompleted = function (_id) {
	if (!trylaterScheduled) {
		trylaterScheduled = true;

		setTimeout(() => {
			trylaterScheduled = false;
			let currentQueue = trylaterQueue;
			trylaterQueue = [];
			currentQueue.forEach(onmessage);
		}, 0);
	}
};

const workerMethods = {};

let openStream = null;
let openDocument = null;

workerMethods.openStreamFromUrl = function (url, contentLength, progressive, prefetch) {
	openStream = mupdf.Stream.fromUrl(url, contentLength, Math.max(progressive << 10, 1 << 16), prefetch);
	// TODO - close stream?
};

workerMethods.openDocumentFromBuffer = function (buffer, magic) {
	openDocument = mupdf.Document.openFromJsBuffer(buffer, magic);
};

workerMethods.openDocumentFromStream = function (magic) {
	if (openStream == null) {
		throw new Error("openDocumentFromStream called but no stream has been open");
	}
	openDocument = mupdf.Document.openFromStream(openStream, magic);
};

workerMethods.freeDocument = function () {
	openDocument?.free();
	openDocument = null;
};

workerMethods.documentTitle = function () {
	return openDocument.title();
};

workerMethods.documentOutline = function () {
	const root = openDocument.loadOutline();

	if (root == null)
		return null;

	function makeOutline(node) {
		let list = [];
		while (node) {
			let entry = {
				title: node.title(),
				page: node.pageNumber(openDocument),
			};
			let down = node.down();
			if (down)
				entry.down = makeOutline(down);
			list.push(entry);
			node = node.next();
		}
		return list;
	}

	try {
		return makeOutline(root);
	} finally {
		root.free();
	}
};

workerMethods.countPages = function() {
	return openDocument.countPages();
};

// TODO - use hungarian notation for coord spaces
// TODO - currently this loads every single page. Not very efficient?
workerMethods.getPageSizes = function (dpi) {
	let list = [];
	let n = openDocument.countPages();
	for (let i = 0; i < n; ++i) {
		let page;
		try {
			page = openDocument.loadPage(i);
			let width = page.width() * dpi / 72;
			let height = page.height() * dpi / 72;
			list.push({width, height});
		}
		finally {
			page.free();
		}
	}
	return list;
};

// TODO - document the "- 1" better
// TODO - keep page loaded?
workerMethods.getPageWidth = function (pageNumber, dpi) {
	let page = openDocument.loadPage(pageNumber - 1);
	return page.width() * dpi / 72;
};

workerMethods.getPageHeight = function (pageNumber, dpi) {
	let page = openDocument.loadPage(pageNumber - 1);
	return page.height() * dpi / 72;
};

workerMethods.getPageLinks = function(pageNumber, dpi) {
	const doc_to_screen = mupdf.Matrix.scale(dpi / 72, dpi / 72);
	let page;
	let links_ptr;

	try {
		page = openDocument.loadPage(pageNumber - 1);
		links_ptr = page.loadLinks();

		return links_ptr.links.map(link => {
			const { x0, y0, x1, y1 } = doc_to_screen.transformRect(link.rect());

			let href;
			if (link.isExternalLink()) {
				href = link.uri();
			} else {
				const linkPageNumber = link.resolve(openDocument).pageNumber(openDocument);
				// TODO - document the "+ 1" better
				href = `#page${linkPageNumber + 1}`;
			}

			return {
				x: x0,
				y: y0,
				w: x1 - x0,
				h: y1 - y0,
				href
			};
		});
	}
	finally {
		page?.free();
		links_ptr?.free();
	}
};

workerMethods.getPageText = function(pageNumber, dpi) {
	let page;
	let stextPage;

	let buffer;
	let output;

	try {
		page = openDocument.loadPage(pageNumber - 1);
		stextPage = page.toSTextPage();

		buffer = mupdf.Buffer.empty();
		output = mupdf.Output.withBuffer(buffer);

		stextPage.printAsJson(output, dpi / 72);
		output.close();

		let text = buffer.toJsString();
		return JSON.parse(text);
	}
	finally {
		output?.free();
		buffer?.free();
		stextPage?.free();
		page?.free();
	}
};

workerMethods.search = function(pageNumber, dpi, needle) {
	let page;

	try {
		page = openDocument.loadPage(pageNumber - 1);
		const doc_to_screen = mupdf.Matrix.scale(dpi / 72, dpi / 72);
		const hits = page.search(needle);
		return hits.map(searchHit => {
			const  { x0, y0, x1, y1 } = doc_to_screen.transformRect(searchHit);

			return {
				x: x0,
				y: y0,
				w: x1 - x0,
				h: y1 - y0,
			};
		});
	}
	finally {
		page?.free();
	}
};

workerMethods.getPageAnnotations = function(pageNumber, dpi) {
	let pdfPage;

	try {
		pdfPage = openDocument.loadPage(pageNumber - 1);

		if (pdfPage == null) {
			return [];
		}

		const annotations = pdfPage.annotations();
		const doc_to_screen = mupdf.Matrix.scale(dpi / 72, dpi / 72);

		return annotations.annotations.map(annotation => {
			const { x0, y0, x1, y1 } = doc_to_screen.transformRect(annotation.bounds());

			return {
				x: x0,
				y: y0,
				w: x1 - x0,
				h: y1 - y0,
				type: annotation.annotType(),
				ref: annotation.pointer,
			};
		});
	}
	finally {
		pdfPage?.free();
	}
};

let currentTool = null;
let currentSelection = null;

let jobCookies = {};

// TODO - Use mupdf instead
const lastPageRender = new Map();
function drawPageAsPNG(id, pageNumber, dpi) {
	if (lastPageRender.has(pageNumber) && lastPageRender.get(pageNumber).dpi === dpi) {
		postMessage(["RESULT", id, null]);
		return;
	}

	const doc_to_screen = mupdf.Matrix.scale(dpi / 72, dpi / 72);

	let page;
	let pixmap;
	let cookie;

	// TODO - draw annotations
	// TODO - use canvas?

	try {
		cookie = mupdf.JobCookie.create();
		jobCookies[cookie.pointer] = cookie;
		postMessage(["RESULT", id, cookie?.pointer]);
		// TODO - on error

		page = openDocument.loadPage(pageNumber - 1);
		pixmap = page.toPixmap(doc_to_screen, mupdf.DeviceRGB, false, cookie);

		if (cookie.aborted()) {
			pixmap = null;
		}

		if (pageNumber == currentTool.pageNumber)
			currentTool.drawOnPage(pixmap, dpi);

		let png = pixmap?.toPNG();

		postMessage(["RENDER", id, { pageNumber, png, cookiePointer: cookie?.pointer }]);
		lastPageRender.set(pageNumber, { dpi });
	}
	finally {
		pixmap?.free();
		page?.free();
	}
}


workerMethods.deleteCookie = function(cookiePointer) {
	delete jobCookies[cookiePointer];
};

workerMethods.resetPageCache = function() {
	lastPageRender.clear();
};

workerMethods.mouseDownOnPage = function(pageNumber, dpi, x, y) {
	// TODO - Do we want to do a load every time?
	let pdfPage = openDocument.loadPage(pageNumber - 1);

	if (pdfPage == null) {
		return;
	}

	if (pageNumber !== currentTool.pageNumber) {
		// TODO - schedule paint
		lastPageRender.delete(currentTool.pageNumber);
		currentTool.resetPage(pdfPage, pageNumber);
	}

	// transform mouse pos from screen coordinates to document coordinates.
	x = x / (dpi / 72);
	y = y / (dpi / 72);

	let pageChanged = currentTool.mouseDown(x, y);
	if (pageChanged) {
		lastPageRender.delete(pageNumber);
	}
	return pageChanged;

	// TODO - multi-selection
	// TODO - differentiate between hovered, selected, held

};

// TODO - handle crossing pages
workerMethods.mouseDragOnPage = function(pageNumber, dpi, x, y) {
	if (pageNumber !== currentTool.pageNumber)
		return false;

	// transform mouse pos from screen coordinates to document coordinates.
	x = x / (dpi / 72);
	y = y / (dpi / 72);

	let pageChanged = currentTool.mouseDrag(x, y);
	if (pageChanged) {
		lastPageRender.delete(pageNumber);
	}
	return pageChanged;
};

workerMethods.mouseMoveOnPage = function(pageNumber, dpi, x, y) {
	if (pageNumber !== currentTool.pageNumber)
		return false;

	let pdfPage = openDocument.loadPage(pageNumber - 1);
	if (pdfPage == null) {
		return;
	}

	// transform mouse pos from screen coordinates to document coordinates.
	x = x / (dpi / 72);
	y = y / (dpi / 72);

	let pageChanged = currentTool.mouseMove(x, y);
	if (pageChanged) {
		lastPageRender.delete(pageNumber);
	}
	return pageChanged;
};

workerMethods.mouseUpOnPage = function(pageNumber, dpi, x, y) {
	if (pageNumber !== currentTool.pageNumber)
		return false;

	// transform mouse pos from screen coordinates to document coordinates.
	x = x / (dpi / 72);
	y = y / (dpi / 72);

	let pageChanged = currentTool.mouseUp(x, y);
	if (pageChanged) {
		lastPageRender.delete(pageNumber);
	}
	return pageChanged;
};

workerMethods.deleteItem = function () {
	let pageChanged = currentTool.deleteItem();
	if (pageChanged) {
		lastPageRender.delete(currentTool.pageNumber);
	}
	return currentTool.pageNumber;
};

class SelectedAnnotation {
	constructor(annotation, mouse_x, mouse_y) {
		// Is this necessary?
		this.annotation = annotation;
		this.startRect = annotation.rect();
		this.currentRect = annotation.rect();
		this.initial_x = mouse_x;
		this.initial_y = mouse_y;
	}

	// TODO - remove
	mouseDrag(x, y) {
		this.currentRect = this.startRect.translated(x - this.initial_x, y - this.initial_y);
		this.annotation.rect();
		// TODO - setRect doesn't quite do what we want
		this.annotation.setRect(this.currentRect);
		return true;
	}

	// TODO - remove
	mouseUp(x, y) {
		this.currentRect = this.startRect.translated(x - this.initial_x, y - this.initial_y);
		// TODO - setRect doesn't quite do what we want
		this.annotation.setRect(this.currentRect);
		return true;
	}
}

function inSquare(squarePoint, x, y) {
	return (
		x >= squarePoint.x - 5 &&
		x < squarePoint.x + 5 &&
		y >= squarePoint.y - 5 &&
		y < squarePoint.y + 5
	);
}

function findAnnotationAtPos(pdfPage, x, y) {
	// using Array.findLast would be more elegant, but it isn't stable on
	// all major platforms
	let annotations = pdfPage.annotations().annotations;
	for (let i = annotations.length - 1; i >= 0; i--) {
		const annotation = annotations[i];
		const bbox = annotation.bound();
		if (x >= bbox.x0 && x <= bbox.x1 && y >= bbox.y0 && y <= bbox.y1) {
			return annotation;
		}
	}
	return null;
}

class SelectAnnot {
	constructor() {
		this.initial_x = null;
		this.initial_y = null;
		this.hovered = null;
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
		currentSelection = null;
	}

	mouseDown(x, y) {
		const clickedAnnotation = findAnnotationAtPos(this.pdfPage, x, y);
		let selectionChanged = (currentSelection?.annotation !== clickedAnnotation);

		if (clickedAnnotation != null) {
			currentSelection = new SelectedAnnotation(
				clickedAnnotation,
				x, y
			);
			this.initial_x = x;
			this.initial_y = y;
		}
		else {
			currentSelection = null;
		}

		return selectionChanged;
	}

	mouseDrag(x, y) {
		if (currentSelection == null)
			return false;

		return currentSelection?.mouseDrag(x, y);
	}

	mouseMove(x, y) {
		let prevHovered = this.hovered;
		this.hovered = findAnnotationAtPos(this.pdfPage, x, y);
		return prevHovered?.pointer !== this.hovered?.pointer;
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		if (this.hovered != null) {
			let rect = this.hovered.rect();
			pixmap.drawGrabHandle(rect.x0 * dpi / 72, rect.y0 * dpi / 72);
			pixmap.drawGrabHandle(rect.x0 * dpi / 72, rect.y1 * dpi / 72);
			pixmap.drawGrabHandle(rect.x1 * dpi / 72, rect.y0 * dpi / 72);
			pixmap.drawGrabHandle(rect.x1 * dpi / 72, rect.y1 * dpi / 72);
		}
		if (currentSelection != null) {
			let rect = currentSelection.annotation.rect();
			pixmap.drawGrabHandle(rect.x0 * dpi / 72, rect.y0 * dpi / 72);
			pixmap.drawGrabHandle(rect.x0 * dpi / 72, rect.y1 * dpi / 72);
			pixmap.drawGrabHandle(rect.x1 * dpi / 72, rect.y0 * dpi / 72);
			pixmap.drawGrabHandle(rect.x1 * dpi / 72, rect.y1 * dpi / 72);
		}
	}

	deleteItem() {
		if (currentSelection?.annotation) {
			this.pdfPage.removeAnnot(currentSelection?.annotation);
			return true;
		}
	}
}

// TODO - DragSelection
// TODO - SelectionRect

class CreateText {
	constructor() {
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
	}

	mouseDown(x, y) {
		let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_TEXT);
		annot.setRect(new mupdf.Rect(x, y, x + 20, y + 20));
		//pdf_annot_icon_name
		this.pdfPage.update();
		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}

// TODO - CreateLink

class CreateFreeText {
	constructor() {
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
	}

	mouseDown(x, y) {
		let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_FREE_TEXT);
		annot.setRect(new mupdf.Rect(x, y, x + 200, y + 100));
		this.pdfPage.update();
		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}

class CreateLine {
	constructor() {
		this.points = [];
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
		this.points = [];
	}

	mouseDown(x, y) {
		this.points.push(new mupdf.Point(x, y));

		if (this.points.length == 2) {
			let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_LINE);
			annot.setLine(this.points[0], this.points[1]);
			// pdf_set_annot_interior_color
			// pdf_set_annot_line_ending_styles
			this.pdfPage.update();
			return true;
		}

		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}

class CreateSquare {
	constructor() {
		this.points = [];
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
		this.points = [];
	}

	mouseDown(x, y) {
		this.points.push(new mupdf.Point(x, y));

		if (this.points.length == 2) {
			let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_SQUARE);
			annot.setRect(new mupdf.Rect(this.points[0].x, this.points[0].y, this.points[1].x, this.points[1].y));
			// pdf_set_annot_interior_color
			this.pdfPage.update();
			return true;
		}

		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}

class CreateCircle {
	constructor() {
		this.points = [];
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
		this.points = [];
	}

	mouseDown(x, y) {
		this.points.push(new mupdf.Point(x, y));

		if (this.points.length == 2) {
			let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_CIRCLE);
			annot.setRect(new mupdf.Rect(this.points[0].x, this.points[0].y, this.points[1].x, this.points[1].y));
			// pdf_set_annot_interior_color
			this.pdfPage.update();
			return true;
		}

		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}

class CreatePolygon {
	constructor() {
		this.points = [];
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
		this.points = [];
	}

	mouseDown(x, y) {
		if (this.points[0] != null && inSquare(this.points[0], x, y)) {
			let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_POLYGON);
			for (const point of this.points) {
				annot.addVertex(point);
			}
			this.pdfPage.update();
			//pdf_annot_interior_color
			//pdf_annot_line_ending_styles
			return true;
		}

		this.points.push(new mupdf.Point(x, y));
		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}

class CreatePolyLine {
	constructor() {
		this.points = [];
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
		this.points = [];
	}

	mouseDown(x, y) {
		if (this.points[0] != null && inSquare(this.points[0], x, y)) {
			let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_POLYLINE);
			for (const point of this.points) {
				annot.addVertex(point);
			}
			this.pdfPage.update();
			//pdf_annot_interior_color
			//pdf_annot_line_ending_styles
			return true;
		}

		this.points.push(new mupdf.Point(x, y));
		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}

class CreateStamp {
	constructor() {
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
	}

	mouseDown(x, y) {
		let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_STAMP);
		annot.setRect(new mupdf.Rect(x, y, x + 190, y + 50));
		//pdf_annot_icon_name
		this.pdfPage.update();
		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}

class CreateCaret {
	constructor() {
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
	}

	mouseDown(x, y) {
		let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_CARET);
		annot.setRect(new mupdf.Rect(x, y, x + 18, y + 15));
		this.pdfPage.update();
		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}


class CreateFileAttachment {
	constructor() {
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
	}

	mouseDown(x, y) {
		let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_FILE_ATTACHMENT);
		annot.setRect(new mupdf.Rect(x, y, x + 20, y + 20));
		//pdf_annot_icon_name
		//pdf_annot_filespec
		this.pdfPage.update();
		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}

class CreateSound {
	constructor() {
		this.pdfPage = null;
		this.pageNumber = null;
	}

	resetPage(pdfPage, pageNumber) {
		this.pdfPage = pdfPage;
		this.pageNumber = pageNumber;
	}

	mouseDown(x, y) {
		let annot = this.pdfPage.createAnnot(mupdf.PDF_ANNOT_SOUND);
		annot.setRect(new mupdf.Rect(x, y, x + 20, y + 20));
		//pdf_annot_icon_name
		this.pdfPage.update();
		return true;
	}

	mouseDrag(_x, _y) {
		// move last point
	}

	mouseMove(_pdfPage, _x, _y) {
		// update hovered
	}

	mouseUp(_x, _y) {
		// do nothing
	}

	drawOnPage(pixmap, dpi) {
		// TODO - draw points on hover/select
		let points = this.points ?? [];
		for (let point of points) {
			pixmap.drawGrabHandle(point.x * dpi / 72, point.y * dpi / 72);
		}
	}

	deleteItem() {
		// TODO
	}
}

currentTool = new SelectAnnot();

const editionTools = {
	CreateText,
	CreateFreeText,
	CreateLine,
	CreateSquare,
	CreateCircle,
	CreatePolygon,
	CreatePolyLine,
	CreateStamp,
	CreateCaret,
	CreateFileAttachment,
	CreateSound,
};

workerMethods.setEditionTool = function(toolName) {
	if (toolName in editionTools) {
		currentTool = new (editionTools[toolName]);
		console.log("new tool:", toolName, " - ", currentTool);
	}
	else {
		console.warn("cannot find tool", toolName);
	}
};







mupdf-1.21.1-source/platform/wasm/mupdf-view.html




	
		File

		
			Open File...

		

	

	
		Edit

		
			Search...

		

	

	
		Tools

		
			Create Text

			Create FreeText

			Create Line

			Create Square

			Create Circle

			Create Polygon

			Create PolyLine

			Create Stamp

			Create Caret

			Create FileAttachment

			Create Sound

		

	

	
		View

		
			Fullscreen

			Outline

			

			50%

			75% (72 dpi)

			100% (96 dpi)

			125%

			150%

			200%

		

	











	
		
		Loading WASM, please wait...



		
	







<
>
X
-












mupdf-1.21.1-source/platform/wasm/mupdf-view.js

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

"use strict";

var mupdfView = {};

const worker = new Worker("mupdf-view-worker.js");
const messagePromises = new Map();
let lastPromiseId = 0;

mupdfView.ready = new Promise((resolve, reject) => {
	worker.onmessage = function (event) {
		if (event.data[0] !== "READY") {
			reject(new Error(`Unexpected first message: ${event.data}`));
		} else {
			mupdfView.wasmMemory = event.data[1];
			worker.onmessage = onWorkerMessage;
			resolve();
		}
	};
});

function onWorkerMessage(event) {
	let [ type, id, result ] = event.data;
	if (type === "RESULT")
		messagePromises.get(id).resolve(result);
	else if (type === "RENDER")
		mupdfView.onRender(result.pageNumber, result.png, result.cookiePointer);
	else if (type === "READY")
		messagePromises.get(id).reject(new Error("Unexpected READY message"));
	else if (type === "ERROR") {
		let error = new Error(result.message);
		error.name = result.name;
		error.stack = result.stack;
		messagePromises.get(id).reject(error);
	}
	else
		messagePromises.get(id).reject(new Error(`Unexpected result type '${type}'`));

	if (type !== "RENDER")
		messagePromises.delete(id);
}


function wrap(func) {
	return function(...args) {
		return new Promise(function (resolve, reject) {
			let id = lastPromiseId++;
			messagePromises.set(id, { resolve, reject });
			if (args[0] instanceof ArrayBuffer)
				worker.postMessage([func, id, args], [args[0]]);
			else
				worker.postMessage([func, id, args]);
		});
	};
}

const wrap_openStreamFromUrl = wrap("openStreamFromUrl");
const wrap_openDocumentFromStream = wrap("openDocumentFromStream");

mupdfView.openDocumentFromUrl = async function (url, contentLength, progressive, prefetch, magic) {
	await wrap_openStreamFromUrl(url, contentLength, progressive, prefetch);
	return await wrap_openDocumentFromStream(magic);
};

mupdfView.openDocumentFromBuffer = wrap("openDocumentFromBuffer");
mupdfView.freeDocument = wrap("freeDocument");

mupdfView.documentTitle = wrap("documentTitle");
mupdfView.documentOutline = wrap("documentOutline");
mupdfView.countPages = wrap("countPages");
mupdfView.getPageSizes = wrap("getPageSizes");
mupdfView.getPageWidth = wrap("getPageWidth");
mupdfView.getPageHeight = wrap("getPageHeight");
mupdfView.getPageLinks = wrap("getPageLinks");
mupdfView.getPageText = wrap("getPageText");
mupdfView.search = wrap("search");
mupdfView.drawPageAsPNG = wrap("drawPageAsPNG");
mupdfView.deleteCookie = wrap("deleteCookie");
mupdfView.resetPageCache = wrap("resetPageCache");

mupdfView.mouseDownOnPage = wrap("mouseDownOnPage");
mupdfView.mouseDragOnPage = wrap("mouseDragOnPage");
mupdfView.mouseMoveOnPage = wrap("mouseMoveOnPage");
mupdfView.mouseUpOnPage = wrap("mouseUpOnPage");
mupdfView.setEditionTool = wrap("setEditionTool");
mupdfView.deleteItem = wrap("deleteItem");

mupdfView.onRender = () => {};

mupdfView.terminate = function () { worker.terminate(); };







mupdf-1.21.1-source/platform/wasm/package-lock.json

{
  "name": "muwasm",
  "version": "0.1.0",
  "lockfileVersion": 2,
  "requires": true,
  "packages": {
    "": {
      "name": "muwasm",
      "version": "0.1.0",
      "license": "AGPL",
      "devDependencies": {
        "chai": "^4.3.6",
        "eslint": "^8.16.0",
        "express": "^4.18.1",
        "jest": "^28.1.1"
      },
      "engines": {
        "node": ">=18.4.0"
      }
    },
    "node_modules/@ampproject/remapping": {
      "version": "2.2.0",
      "resolved": "https://registry.npmjs.org/@ampproject/remapping/-/remapping-2.2.0.tgz",
      "integrity": "sha512-qRmjj8nj9qmLTQXXmaR1cck3UXSRMPrbsLJAasZpF+t3riI71BXed5ebIOYwQntykeZuhjsdweEc9BxH5Jc26w==",
      "dev": true,
      "dependencies": {
        "@jridgewell/gen-mapping": "^0.1.0",
        "@jridgewell/trace-mapping": "^0.3.9"
      },
      "engines": {
        "node": ">=6.0.0"
      }
    },
    "node_modules/@babel/code-frame": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/code-frame/-/code-frame-7.16.7.tgz",
      "integrity": "sha512-iAXqUn8IIeBTNd72xsFlgaXHkMBMt6y4HJp1tIaK465CWLT/fG1aqB7ykr95gHHmlBdGbFeWWfyB4NJJ0nmeIg==",
      "dev": true,
      "dependencies": {
        "@babel/highlight": "^7.16.7"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/compat-data": {
      "version": "7.18.5",
      "resolved": "https://registry.npmjs.org/@babel/compat-data/-/compat-data-7.18.5.tgz",
      "integrity": "sha512-BxhE40PVCBxVEJsSBhB6UWyAuqJRxGsAw8BdHMJ3AKGydcwuWW4kOO3HmqBQAdcq/OP+/DlTVxLvsCzRTnZuGg==",
      "dev": true,
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/core": {
      "version": "7.18.5",
      "resolved": "https://registry.npmjs.org/@babel/core/-/core-7.18.5.tgz",
      "integrity": "sha512-MGY8vg3DxMnctw0LdvSEojOsumc70g0t18gNyUdAZqB1Rpd1Bqo/svHGvt+UJ6JcGX+DIekGFDxxIWofBxLCnQ==",
      "dev": true,
      "dependencies": {
        "@ampproject/remapping": "^2.1.0",
        "@babel/code-frame": "^7.16.7",
        "@babel/generator": "^7.18.2",
        "@babel/helper-compilation-targets": "^7.18.2",
        "@babel/helper-module-transforms": "^7.18.0",
        "@babel/helpers": "^7.18.2",
        "@babel/parser": "^7.18.5",
        "@babel/template": "^7.16.7",
        "@babel/traverse": "^7.18.5",
        "@babel/types": "^7.18.4",
        "convert-source-map": "^1.7.0",
        "debug": "^4.1.0",
        "gensync": "^1.0.0-beta.2",
        "json5": "^2.2.1",
        "semver": "^6.3.0"
      },
      "engines": {
        "node": ">=6.9.0"
      },
      "funding": {
        "type": "opencollective",
        "url": "https://opencollective.com/babel"
      }
    },
    "node_modules/@babel/generator": {
      "version": "7.18.2",
      "resolved": "https://registry.npmjs.org/@babel/generator/-/generator-7.18.2.tgz",
      "integrity": "sha512-W1lG5vUwFvfMd8HVXqdfbuG7RuaSrTCCD8cl8fP8wOivdbtbIg2Db3IWUcgvfxKbbn6ZBGYRW/Zk1MIwK49mgw==",
      "dev": true,
      "dependencies": {
        "@babel/types": "^7.18.2",
        "@jridgewell/gen-mapping": "^0.3.0",
        "jsesc": "^2.5.1"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/generator/node_modules/@jridgewell/gen-mapping": {
      "version": "0.3.2",
      "resolved": "https://registry.npmjs.org/@jridgewell/gen-mapping/-/gen-mapping-0.3.2.tgz",
      "integrity": "sha512-mh65xKQAzI6iBcFzwv28KVWSmCkdRBWoOh+bYQGW3+6OZvbbN3TqMGo5hqYxQniRcH9F2VZIoJCm4pa3BPDK/A==",
      "dev": true,
      "dependencies": {
        "@jridgewell/set-array": "^1.0.1",
        "@jridgewell/sourcemap-codec": "^1.4.10",
        "@jridgewell/trace-mapping": "^0.3.9"
      },
      "engines": {
        "node": ">=6.0.0"
      }
    },
    "node_modules/@babel/helper-compilation-targets": {
      "version": "7.18.2",
      "resolved": "https://registry.npmjs.org/@babel/helper-compilation-targets/-/helper-compilation-targets-7.18.2.tgz",
      "integrity": "sha512-s1jnPotJS9uQnzFtiZVBUxe67CuBa679oWFHpxYYnTpRL/1ffhyX44R9uYiXoa/pLXcY9H2moJta0iaanlk/rQ==",
      "dev": true,
      "dependencies": {
        "@babel/compat-data": "^7.17.10",
        "@babel/helper-validator-option": "^7.16.7",
        "browserslist": "^4.20.2",
        "semver": "^6.3.0"
      },
      "engines": {
        "node": ">=6.9.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0"
      }
    },
    "node_modules/@babel/helper-environment-visitor": {
      "version": "7.18.2",
      "resolved": "https://registry.npmjs.org/@babel/helper-environment-visitor/-/helper-environment-visitor-7.18.2.tgz",
      "integrity": "sha512-14GQKWkX9oJzPiQQ7/J36FTXcD4kSp8egKjO9nINlSKiHITRA9q/R74qu8S9xlc/b/yjsJItQUeeh3xnGN0voQ==",
      "dev": true,
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/helper-function-name": {
      "version": "7.17.9",
      "resolved": "https://registry.npmjs.org/@babel/helper-function-name/-/helper-function-name-7.17.9.tgz",
      "integrity": "sha512-7cRisGlVtiVqZ0MW0/yFB4atgpGLWEHUVYnb448hZK4x+vih0YO5UoS11XIYtZYqHd0dIPMdUSv8q5K4LdMnIg==",
      "dev": true,
      "dependencies": {
        "@babel/template": "^7.16.7",
        "@babel/types": "^7.17.0"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/helper-hoist-variables": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/helper-hoist-variables/-/helper-hoist-variables-7.16.7.tgz",
      "integrity": "sha512-m04d/0Op34H5v7pbZw6pSKP7weA6lsMvfiIAMeIvkY/R4xQtBSMFEigu9QTZ2qB/9l22vsxtM8a+Q8CzD255fg==",
      "dev": true,
      "dependencies": {
        "@babel/types": "^7.16.7"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/helper-module-imports": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/helper-module-imports/-/helper-module-imports-7.16.7.tgz",
      "integrity": "sha512-LVtS6TqjJHFc+nYeITRo6VLXve70xmq7wPhWTqDJusJEgGmkAACWwMiTNrvfoQo6hEhFwAIixNkvB0jPXDL8Wg==",
      "dev": true,
      "dependencies": {
        "@babel/types": "^7.16.7"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/helper-module-transforms": {
      "version": "7.18.0",
      "resolved": "https://registry.npmjs.org/@babel/helper-module-transforms/-/helper-module-transforms-7.18.0.tgz",
      "integrity": "sha512-kclUYSUBIjlvnzN2++K9f2qzYKFgjmnmjwL4zlmU5f8ZtzgWe8s0rUPSTGy2HmK4P8T52MQsS+HTQAgZd3dMEA==",
      "dev": true,
      "dependencies": {
        "@babel/helper-environment-visitor": "^7.16.7",
        "@babel/helper-module-imports": "^7.16.7",
        "@babel/helper-simple-access": "^7.17.7",
        "@babel/helper-split-export-declaration": "^7.16.7",
        "@babel/helper-validator-identifier": "^7.16.7",
        "@babel/template": "^7.16.7",
        "@babel/traverse": "^7.18.0",
        "@babel/types": "^7.18.0"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/helper-plugin-utils": {
      "version": "7.17.12",
      "resolved": "https://registry.npmjs.org/@babel/helper-plugin-utils/-/helper-plugin-utils-7.17.12.tgz",
      "integrity": "sha512-JDkf04mqtN3y4iAbO1hv9U2ARpPyPL1zqyWs/2WG1pgSq9llHFjStX5jdxb84himgJm+8Ng+x0oiWF/nw/XQKA==",
      "dev": true,
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/helper-simple-access": {
      "version": "7.18.2",
      "resolved": "https://registry.npmjs.org/@babel/helper-simple-access/-/helper-simple-access-7.18.2.tgz",
      "integrity": "sha512-7LIrjYzndorDY88MycupkpQLKS1AFfsVRm2k/9PtKScSy5tZq0McZTj+DiMRynboZfIqOKvo03pmhTaUgiD6fQ==",
      "dev": true,
      "dependencies": {
        "@babel/types": "^7.18.2"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/helper-split-export-declaration": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/helper-split-export-declaration/-/helper-split-export-declaration-7.16.7.tgz",
      "integrity": "sha512-xbWoy/PFoxSWazIToT9Sif+jJTlrMcndIsaOKvTA6u7QEo7ilkRZpjew18/W3c7nm8fXdUDXh02VXTbZ0pGDNw==",
      "dev": true,
      "dependencies": {
        "@babel/types": "^7.16.7"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/helper-validator-identifier": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/helper-validator-identifier/-/helper-validator-identifier-7.16.7.tgz",
      "integrity": "sha512-hsEnFemeiW4D08A5gUAZxLBTXpZ39P+a+DGDsHw1yxqyQ/jzFEnxf5uTEGp+3bzAbNOxU1paTgYS4ECU/IgfDw==",
      "dev": true,
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/helper-validator-option": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/helper-validator-option/-/helper-validator-option-7.16.7.tgz",
      "integrity": "sha512-TRtenOuRUVo9oIQGPC5G9DgK4743cdxvtOw0weQNpZXaS16SCBi5MNjZF8vba3ETURjZpTbVn7Vvcf2eAwFozQ==",
      "dev": true,
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/helpers": {
      "version": "7.18.2",
      "resolved": "https://registry.npmjs.org/@babel/helpers/-/helpers-7.18.2.tgz",
      "integrity": "sha512-j+d+u5xT5utcQSzrh9p+PaJX94h++KN+ng9b9WEJq7pkUPAd61FGqhjuUEdfknb3E/uDBb7ruwEeKkIxNJPIrg==",
      "dev": true,
      "dependencies": {
        "@babel/template": "^7.16.7",
        "@babel/traverse": "^7.18.2",
        "@babel/types": "^7.18.2"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/highlight": {
      "version": "7.17.12",
      "resolved": "https://registry.npmjs.org/@babel/highlight/-/highlight-7.17.12.tgz",
      "integrity": "sha512-7yykMVF3hfZY2jsHZEEgLc+3x4o1O+fYyULu11GynEUQNwB6lua+IIQn1FiJxNucd5UlyJryrwsOh8PL9Sn8Qg==",
      "dev": true,
      "dependencies": {
        "@babel/helper-validator-identifier": "^7.16.7",
        "chalk": "^2.0.0",
        "js-tokens": "^4.0.0"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/highlight/node_modules/ansi-styles": {
      "version": "3.2.1",
      "resolved": "https://registry.npmjs.org/ansi-styles/-/ansi-styles-3.2.1.tgz",
      "integrity": "sha512-VT0ZI6kZRdTh8YyJw3SMbYm/u+NqfsAxEpWO0Pf9sq8/e94WxxOpPKx9FR1FlyCtOVDNOQ+8ntlqFxiRc+r5qA==",
      "dev": true,
      "dependencies": {
        "color-convert": "^1.9.0"
      },
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/@babel/highlight/node_modules/chalk": {
      "version": "2.4.2",
      "resolved": "https://registry.npmjs.org/chalk/-/chalk-2.4.2.tgz",
      "integrity": "sha512-Mti+f9lpJNcwF4tWV8/OrTTtF1gZi+f8FqlyAdouralcFWFQWF2+NgCHShjkCb+IFBLq9buZwE1xckQU4peSuQ==",
      "dev": true,
      "dependencies": {
        "ansi-styles": "^3.2.1",
        "escape-string-regexp": "^1.0.5",
        "supports-color": "^5.3.0"
      },
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/@babel/highlight/node_modules/color-convert": {
      "version": "1.9.3",
      "resolved": "https://registry.npmjs.org/color-convert/-/color-convert-1.9.3.tgz",
      "integrity": "sha512-QfAUtd+vFdAtFQcC8CCyYt1fYWxSqAiK2cSD6zDB8N3cpsEBAvRxp9zOGg6G/SHHJYAT88/az/IuDGALsNVbGg==",
      "dev": true,
      "dependencies": {
        "color-name": "1.1.3"
      }
    },
    "node_modules/@babel/highlight/node_modules/color-name": {
      "version": "1.1.3",
      "resolved": "https://registry.npmjs.org/color-name/-/color-name-1.1.3.tgz",
      "integrity": "sha512-72fSenhMw2HZMTVHeCA9KCmpEIbzWiQsjN+BHcBbS9vr1mtt+vJjPdksIBNUmKAW8TFUDPJK5SUU3QhE9NEXDw==",
      "dev": true
    },
    "node_modules/@babel/highlight/node_modules/escape-string-regexp": {
      "version": "1.0.5",
      "resolved": "https://registry.npmjs.org/escape-string-regexp/-/escape-string-regexp-1.0.5.tgz",
      "integrity": "sha512-vbRorB5FUQWvla16U8R/qgaFIya2qGzwDrNmCZuYKrbdSUMG6I1ZCGQRefkRVhuOkIGVne7BQ35DSfo1qvJqFg==",
      "dev": true,
      "engines": {
        "node": ">=0.8.0"
      }
    },
    "node_modules/@babel/highlight/node_modules/has-flag": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/has-flag/-/has-flag-3.0.0.tgz",
      "integrity": "sha512-sKJf1+ceQBr4SMkvQnBDNDtf4TXpVhVGateu0t918bl30FnbE2m4vNLX+VWe/dpjlb+HugGYzW7uQXH98HPEYw==",
      "dev": true,
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/@babel/highlight/node_modules/supports-color": {
      "version": "5.5.0",
      "resolved": "https://registry.npmjs.org/supports-color/-/supports-color-5.5.0.tgz",
      "integrity": "sha512-QjVjwdXIt408MIiAqCX4oUKsgU2EqAGzs2Ppkm4aQYbjm+ZEWEcW4SfFNTr4uMNZma0ey4f5lgLrkB0aX0QMow==",
      "dev": true,
      "dependencies": {
        "has-flag": "^3.0.0"
      },
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/@babel/parser": {
      "version": "7.18.5",
      "resolved": "https://registry.npmjs.org/@babel/parser/-/parser-7.18.5.tgz",
      "integrity": "sha512-YZWVaglMiplo7v8f1oMQ5ZPQr0vn7HPeZXxXWsxXJRjGVrzUFn9OxFQl1sb5wzfootjA/yChhW84BV+383FSOw==",
      "dev": true,
      "bin": {
        "parser": "bin/babel-parser.js"
      },
      "engines": {
        "node": ">=6.0.0"
      }
    },
    "node_modules/@babel/plugin-syntax-async-generators": {
      "version": "7.8.4",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-async-generators/-/plugin-syntax-async-generators-7.8.4.tgz",
      "integrity": "sha512-tycmZxkGfZaxhMRbXlPXuVFpdWlXpir2W4AMhSJgRKzk/eDlIXOhb2LHWoLpDF7TEHylV5zNhykX6KAgHJmTNw==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.8.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-bigint": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-bigint/-/plugin-syntax-bigint-7.8.3.tgz",
      "integrity": "sha512-wnTnFlG+YxQm3vDxpGE57Pj0srRU4sHE/mDkt1qv2YJJSeUAec2ma4WLUnUPeKjyrfntVwe/N6dCXpU+zL3Npg==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.8.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-class-properties": {
      "version": "7.12.13",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-class-properties/-/plugin-syntax-class-properties-7.12.13.tgz",
      "integrity": "sha512-fm4idjKla0YahUNgFNLCB0qySdsoPiZP3iQE3rky0mBUtMZ23yDJ9SJdg6dXTSDnulOVqiF3Hgr9nbXvXTQZYA==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.12.13"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-import-meta": {
      "version": "7.10.4",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-import-meta/-/plugin-syntax-import-meta-7.10.4.tgz",
      "integrity": "sha512-Yqfm+XDx0+Prh3VSeEQCPU81yC+JWZ2pDPFSS4ZdpfZhp4MkFMaDC1UqseovEKwSUpnIL7+vK+Clp7bfh0iD7g==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.10.4"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-json-strings": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-json-strings/-/plugin-syntax-json-strings-7.8.3.tgz",
      "integrity": "sha512-lY6kdGpWHvjoe2vk4WrAapEuBR69EMxZl+RoGRhrFGNYVK8mOPAW8VfbT/ZgrFbXlDNiiaxQnAtgVCZ6jv30EA==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.8.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-logical-assignment-operators": {
      "version": "7.10.4",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-logical-assignment-operators/-/plugin-syntax-logical-assignment-operators-7.10.4.tgz",
      "integrity": "sha512-d8waShlpFDinQ5MtvGU9xDAOzKH47+FFoney2baFIoMr952hKOLp1HR7VszoZvOsV/4+RRszNY7D17ba0te0ig==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.10.4"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-nullish-coalescing-operator": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-nullish-coalescing-operator/-/plugin-syntax-nullish-coalescing-operator-7.8.3.tgz",
      "integrity": "sha512-aSff4zPII1u2QD7y+F8oDsz19ew4IGEJg9SVW+bqwpwtfFleiQDMdzA/R+UlWDzfnHFCxxleFT0PMIrR36XLNQ==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.8.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-numeric-separator": {
      "version": "7.10.4",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-numeric-separator/-/plugin-syntax-numeric-separator-7.10.4.tgz",
      "integrity": "sha512-9H6YdfkcK/uOnY/K7/aA2xpzaAgkQn37yzWUMRK7OaPOqOpGS1+n0H5hxT9AUw9EsSjPW8SVyMJwYRtWs3X3ug==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.10.4"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-object-rest-spread": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-object-rest-spread/-/plugin-syntax-object-rest-spread-7.8.3.tgz",
      "integrity": "sha512-XoqMijGZb9y3y2XskN+P1wUGiVwWZ5JmoDRwx5+3GmEplNyVM2s2Dg8ILFQm8rWM48orGy5YpI5Bl8U1y7ydlA==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.8.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-optional-catch-binding": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-optional-catch-binding/-/plugin-syntax-optional-catch-binding-7.8.3.tgz",
      "integrity": "sha512-6VPD0Pc1lpTqw0aKoeRTMiB+kWhAoT24PA+ksWSBrFtl5SIRVpZlwN3NNPQjehA2E/91FV3RjLWoVTglWcSV3Q==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.8.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-optional-chaining": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-optional-chaining/-/plugin-syntax-optional-chaining-7.8.3.tgz",
      "integrity": "sha512-KoK9ErH1MBlCPxV0VANkXW2/dw4vlbGDrFgz8bmUsBGYkFRcbRwMh6cIJubdPrkxRwuGdtCk0v/wPTKbQgBjkg==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.8.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-top-level-await": {
      "version": "7.14.5",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-top-level-await/-/plugin-syntax-top-level-await-7.14.5.tgz",
      "integrity": "sha512-hx++upLv5U1rgYfwe1xBQUhRmU41NEvpUvrp8jkrSCdvGSnM5/qdRMtylJ6PG5OFkBaHkbTAKTnd3/YyESRHFw==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.14.5"
      },
      "engines": {
        "node": ">=6.9.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/plugin-syntax-typescript": {
      "version": "7.17.12",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-typescript/-/plugin-syntax-typescript-7.17.12.tgz",
      "integrity": "sha512-TYY0SXFiO31YXtNg3HtFwNJHjLsAyIIhAhNWkQ5whPPS7HWUFlg9z0Ta4qAQNjQbP1wsSt/oKkmZ/4/WWdMUpw==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.17.12"
      },
      "engines": {
        "node": ">=6.9.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0-0"
      }
    },
    "node_modules/@babel/template": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/template/-/template-7.16.7.tgz",
      "integrity": "sha512-I8j/x8kHUrbYRTUxXrrMbfCa7jxkE7tZre39x3kjr9hvI82cK1FfqLygotcWN5kdPGWcLdWMHpSBavse5tWw3w==",
      "dev": true,
      "dependencies": {
        "@babel/code-frame": "^7.16.7",
        "@babel/parser": "^7.16.7",
        "@babel/types": "^7.16.7"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/traverse": {
      "version": "7.18.5",
      "resolved": "https://registry.npmjs.org/@babel/traverse/-/traverse-7.18.5.tgz",
      "integrity": "sha512-aKXj1KT66sBj0vVzk6rEeAO6Z9aiiQ68wfDgge3nHhA/my6xMM/7HGQUNumKZaoa2qUPQ5whJG9aAifsxUKfLA==",
      "dev": true,
      "dependencies": {
        "@babel/code-frame": "^7.16.7",
        "@babel/generator": "^7.18.2",
        "@babel/helper-environment-visitor": "^7.18.2",
        "@babel/helper-function-name": "^7.17.9",
        "@babel/helper-hoist-variables": "^7.16.7",
        "@babel/helper-split-export-declaration": "^7.16.7",
        "@babel/parser": "^7.18.5",
        "@babel/types": "^7.18.4",
        "debug": "^4.1.0",
        "globals": "^11.1.0"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@babel/traverse/node_modules/globals": {
      "version": "11.12.0",
      "resolved": "https://registry.npmjs.org/globals/-/globals-11.12.0.tgz",
      "integrity": "sha512-WOBp/EEGUiIsJSp7wcv/y6MO+lV9UoncWqxuFfm8eBwzWNgyfBd6Gz+IeKQ9jCmyhoH99g15M3T+QaVHFjizVA==",
      "dev": true,
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/@babel/types": {
      "version": "7.18.4",
      "resolved": "https://registry.npmjs.org/@babel/types/-/types-7.18.4.tgz",
      "integrity": "sha512-ThN1mBcMq5pG/Vm2IcBmPPfyPXbd8S02rS+OBIDENdufvqC7Z/jHPCv9IcP01277aKtDI8g/2XysBN4hA8niiw==",
      "dev": true,
      "dependencies": {
        "@babel/helper-validator-identifier": "^7.16.7",
        "to-fast-properties": "^2.0.0"
      },
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/@bcoe/v8-coverage": {
      "version": "0.2.3",
      "resolved": "https://registry.npmjs.org/@bcoe/v8-coverage/-/v8-coverage-0.2.3.tgz",
      "integrity": "sha512-0hYQ8SB4Db5zvZB4axdMHGwEaQjkZzFjQiN9LVYvIFB2nSUHW9tYpxWriPrWDASIxiaXax83REcLxuSdnGPZtw==",
      "dev": true
    },
    "node_modules/@eslint/eslintrc": {
      "version": "1.3.0",
      "resolved": "https://registry.npmjs.org/@eslint/eslintrc/-/eslintrc-1.3.0.tgz",
      "integrity": "sha512-UWW0TMTmk2d7hLcWD1/e2g5HDM/HQ3csaLSqXCfqwh4uNDuNqlaKWXmEsL4Cs41Z0KnILNvwbHAah3C2yt06kw==",
      "dev": true,
      "dependencies": {
        "ajv": "^6.12.4",
        "debug": "^4.3.2",
        "espree": "^9.3.2",
        "globals": "^13.15.0",
        "ignore": "^5.2.0",
        "import-fresh": "^3.2.1",
        "js-yaml": "^4.1.0",
        "minimatch": "^3.1.2",
        "strip-json-comments": "^3.1.1"
      },
      "engines": {
        "node": "^12.22.0 || ^14.17.0 || >=16.0.0"
      }
    },
    "node_modules/@humanwhocodes/config-array": {
      "version": "0.9.5",
      "resolved": "https://registry.npmjs.org/@humanwhocodes/config-array/-/config-array-0.9.5.tgz",
      "integrity": "sha512-ObyMyWxZiCu/yTisA7uzx81s40xR2fD5Cg/2Kq7G02ajkNubJf6BopgDTmDyc3U7sXpNKM8cYOw7s7Tyr+DnCw==",
      "dev": true,
      "dependencies": {
        "@humanwhocodes/object-schema": "^1.2.1",
        "debug": "^4.1.1",
        "minimatch": "^3.0.4"
      },
      "engines": {
        "node": ">=10.10.0"
      }
    },
    "node_modules/@humanwhocodes/object-schema": {
      "version": "1.2.1",
      "resolved": "https://registry.npmjs.org/@humanwhocodes/object-schema/-/object-schema-1.2.1.tgz",
      "integrity": "sha512-ZnQMnLV4e7hDlUvw8H+U8ASL02SS2Gn6+9Ac3wGGLIe7+je2AeAOxPY+izIPJDfFDb7eDjev0Us8MO1iFRN8hA==",
      "dev": true
    },
    "node_modules/@istanbuljs/load-nyc-config": {
      "version": "1.1.0",
      "resolved": "https://registry.npmjs.org/@istanbuljs/load-nyc-config/-/load-nyc-config-1.1.0.tgz",
      "integrity": "sha512-VjeHSlIzpv/NyD3N0YuHfXOPDIixcA1q2ZV98wsMqcYlPmv2n3Yb2lYP9XMElnaFVXg5A7YLTeLu6V84uQDjmQ==",
      "dev": true,
      "dependencies": {
        "camelcase": "^5.3.1",
        "find-up": "^4.1.0",
        "get-package-type": "^0.1.0",
        "js-yaml": "^3.13.1",
        "resolve-from": "^5.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/@istanbuljs/load-nyc-config/node_modules/argparse": {
      "version": "1.0.10",
      "resolved": "https://registry.npmjs.org/argparse/-/argparse-1.0.10.tgz",
      "integrity": "sha512-o5Roy6tNG4SL/FOkCAN6RzjiakZS25RLYFrcMttJqbdd8BWrnA+fGz57iN5Pb06pvBGvl5gQ0B48dJlslXvoTg==",
      "dev": true,
      "dependencies": {
        "sprintf-js": "~1.0.2"
      }
    },
    "node_modules/@istanbuljs/load-nyc-config/node_modules/camelcase": {
      "version": "5.3.1",
      "resolved": "https://registry.npmjs.org/camelcase/-/camelcase-5.3.1.tgz",
      "integrity": "sha512-L28STB170nwWS63UjtlEOE3dldQApaJXZkOI1uMFfzf3rRuPegHaHesyee+YxQ+W6SvRDQV6UrdOdRiR153wJg==",
      "dev": true,
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/@istanbuljs/load-nyc-config/node_modules/find-up": {
      "version": "4.1.0",
      "resolved": "https://registry.npmjs.org/find-up/-/find-up-4.1.0.tgz",
      "integrity": "sha512-PpOwAdQ/YlXQ2vj8a3h8IipDuYRi3wceVQQGYWxNINccq40Anw7BlsEXCMbt1Zt+OLA6Fq9suIpIWD0OsnISlw==",
      "dev": true,
      "dependencies": {
        "locate-path": "^5.0.0",
        "path-exists": "^4.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/@istanbuljs/load-nyc-config/node_modules/js-yaml": {
      "version": "3.14.1",
      "resolved": "https://registry.npmjs.org/js-yaml/-/js-yaml-3.14.1.tgz",
      "integrity": "sha512-okMH7OXXJ7YrN9Ok3/SXrnu4iX9yOk+25nqX4imS2npuvTYDmo/QEZoqwZkYaIDk3jVvBOTOIEgEhaLOynBS9g==",
      "dev": true,
      "dependencies": {
        "argparse": "^1.0.7",
        "esprima": "^4.0.0"
      },
      "bin": {
        "js-yaml": "bin/js-yaml.js"
      }
    },
    "node_modules/@istanbuljs/load-nyc-config/node_modules/locate-path": {
      "version": "5.0.0",
      "resolved": "https://registry.npmjs.org/locate-path/-/locate-path-5.0.0.tgz",
      "integrity": "sha512-t7hw9pI+WvuwNJXwk5zVHpyhIqzg2qTlklJOf0mVxGSbe3Fp2VieZcduNYjaLDoy6p9uGpQEGWG87WpMKlNq8g==",
      "dev": true,
      "dependencies": {
        "p-locate": "^4.1.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/@istanbuljs/load-nyc-config/node_modules/p-limit": {
      "version": "2.3.0",
      "resolved": "https://registry.npmjs.org/p-limit/-/p-limit-2.3.0.tgz",
      "integrity": "sha512-//88mFWSJx8lxCzwdAABTJL2MyWB12+eIY7MDL2SqLmAkeKU9qxRvWuSyTjm3FUmpBEMuFfckAIqEaVGUDxb6w==",
      "dev": true,
      "dependencies": {
        "p-try": "^2.0.0"
      },
      "engines": {
        "node": ">=6"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/@istanbuljs/load-nyc-config/node_modules/p-locate": {
      "version": "4.1.0",
      "resolved": "https://registry.npmjs.org/p-locate/-/p-locate-4.1.0.tgz",
      "integrity": "sha512-R79ZZ/0wAxKGu3oYMlz8jy/kbhsNrS7SKZ7PxEHBgJ5+F2mtFW2fK2cOtBh1cHYkQsbzFV7I+EoRKe6Yt0oK7A==",
      "dev": true,
      "dependencies": {
        "p-limit": "^2.2.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/@istanbuljs/load-nyc-config/node_modules/resolve-from": {
      "version": "5.0.0",
      "resolved": "https://registry.npmjs.org/resolve-from/-/resolve-from-5.0.0.tgz",
      "integrity": "sha512-qYg9KP24dD5qka9J47d0aVky0N+b4fTU89LN9iDnjB5waksiC49rvMB0PrUJQGoTmH50XPiqOvAjDfaijGxYZw==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/@istanbuljs/schema": {
      "version": "0.1.3",
      "resolved": "https://registry.npmjs.org/@istanbuljs/schema/-/schema-0.1.3.tgz",
      "integrity": "sha512-ZXRY4jNvVgSVQ8DL3LTcakaAtXwTVUxE81hslsyD2AtoXW/wVob10HkOJ1X/pAlcI7D+2YoZKg5do8G/w6RYgA==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/@jest/console": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/console/-/console-28.1.1.tgz",
      "integrity": "sha512-0RiUocPVFEm3WRMOStIHbRWllG6iW6E3/gUPnf4lkrVFyXIIDeCe+vlKeYyFOMhB2EPE6FLFCNADSOOQMaqvyA==",
      "dev": true,
      "dependencies": {
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "chalk": "^4.0.0",
        "jest-message-util": "^28.1.1",
        "jest-util": "^28.1.1",
        "slash": "^3.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/core": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/core/-/core-28.1.1.tgz",
      "integrity": "sha512-3pYsBoZZ42tXMdlcFeCc/0j9kOlK7MYuXs2B1QbvDgMoW1K9NJ4G/VYvIbMb26iqlkTfPHo7SC2JgjDOk/mxXw==",
      "dev": true,
      "dependencies": {
        "@jest/console": "^28.1.1",
        "@jest/reporters": "^28.1.1",
        "@jest/test-result": "^28.1.1",
        "@jest/transform": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "ansi-escapes": "^4.2.1",
        "chalk": "^4.0.0",
        "ci-info": "^3.2.0",
        "exit": "^0.1.2",
        "graceful-fs": "^4.2.9",
        "jest-changed-files": "^28.0.2",
        "jest-config": "^28.1.1",
        "jest-haste-map": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-regex-util": "^28.0.2",
        "jest-resolve": "^28.1.1",
        "jest-resolve-dependencies": "^28.1.1",
        "jest-runner": "^28.1.1",
        "jest-runtime": "^28.1.1",
        "jest-snapshot": "^28.1.1",
        "jest-util": "^28.1.1",
        "jest-validate": "^28.1.1",
        "jest-watcher": "^28.1.1",
        "micromatch": "^4.0.4",
        "pretty-format": "^28.1.1",
        "rimraf": "^3.0.0",
        "slash": "^3.0.0",
        "strip-ansi": "^6.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      },
      "peerDependencies": {
        "node-notifier": "^8.0.1 || ^9.0.0 || ^10.0.0"
      },
      "peerDependenciesMeta": {
        "node-notifier": {
          "optional": true
        }
      }
    },
    "node_modules/@jest/environment": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/environment/-/environment-28.1.1.tgz",
      "integrity": "sha512-9auVQ2GzQ7nrU+lAr8KyY838YahElTX9HVjbQPPS2XjlxQ+na18G113OoBhyBGBtD6ZnO/SrUy5WR8EzOj1/Uw==",
      "dev": true,
      "dependencies": {
        "@jest/fake-timers": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "jest-mock": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/expect": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/expect/-/expect-28.1.1.tgz",
      "integrity": "sha512-/+tQprrFoT6lfkMj4mW/mUIfAmmk/+iQPmg7mLDIFOf2lyf7EBHaS+x3RbeR0VZVMe55IvX7QRoT/2aK3AuUXg==",
      "dev": true,
      "dependencies": {
        "expect": "^28.1.1",
        "jest-snapshot": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/expect-utils": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/expect-utils/-/expect-utils-28.1.1.tgz",
      "integrity": "sha512-n/ghlvdhCdMI/hTcnn4qV57kQuV9OTsZzH1TTCVARANKhl6hXJqLKUkwX69ftMGpsbpt96SsDD8n8LD2d9+FRw==",
      "dev": true,
      "dependencies": {
        "jest-get-type": "^28.0.2"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/fake-timers": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/fake-timers/-/fake-timers-28.1.1.tgz",
      "integrity": "sha512-BY/3+TyLs5+q87rGWrGUY5f8e8uC3LsVHS9Diz8+FV3ARXL4sNnkLlIB8dvDvRrp+LUCGM+DLqlsYubizGUjIA==",
      "dev": true,
      "dependencies": {
        "@jest/types": "^28.1.1",
        "@sinonjs/fake-timers": "^9.1.1",
        "@types/node": "*",
        "jest-message-util": "^28.1.1",
        "jest-mock": "^28.1.1",
        "jest-util": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/globals": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/globals/-/globals-28.1.1.tgz",
      "integrity": "sha512-dEgl/6v7ToB4vXItdvcltJBgny0xBE6xy6IYQrPJAJggdEinGxCDMivNv7sFzPcTITGquXD6UJwYxfJ/5ZwDSg==",
      "dev": true,
      "dependencies": {
        "@jest/environment": "^28.1.1",
        "@jest/expect": "^28.1.1",
        "@jest/types": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/reporters": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/reporters/-/reporters-28.1.1.tgz",
      "integrity": "sha512-597Zj4D4d88sZrzM4atEGLuO7SdA/YrOv9SRXHXRNC+/FwPCWxZhBAEzhXoiJzfRwn8zes/EjS8Lo6DouGN5Gg==",
      "dev": true,
      "dependencies": {
        "@bcoe/v8-coverage": "^0.2.3",
        "@jest/console": "^28.1.1",
        "@jest/test-result": "^28.1.1",
        "@jest/transform": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@jridgewell/trace-mapping": "^0.3.7",
        "@types/node": "*",
        "chalk": "^4.0.0",
        "collect-v8-coverage": "^1.0.0",
        "exit": "^0.1.2",
        "glob": "^7.1.3",
        "graceful-fs": "^4.2.9",
        "istanbul-lib-coverage": "^3.0.0",
        "istanbul-lib-instrument": "^5.1.0",
        "istanbul-lib-report": "^3.0.0",
        "istanbul-lib-source-maps": "^4.0.0",
        "istanbul-reports": "^3.1.3",
        "jest-message-util": "^28.1.1",
        "jest-util": "^28.1.1",
        "jest-worker": "^28.1.1",
        "slash": "^3.0.0",
        "string-length": "^4.0.1",
        "strip-ansi": "^6.0.0",
        "terminal-link": "^2.0.0",
        "v8-to-istanbul": "^9.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      },
      "peerDependencies": {
        "node-notifier": "^8.0.1 || ^9.0.0 || ^10.0.0"
      },
      "peerDependenciesMeta": {
        "node-notifier": {
          "optional": true
        }
      }
    },
    "node_modules/@jest/schemas": {
      "version": "28.0.2",
      "resolved": "https://registry.npmjs.org/@jest/schemas/-/schemas-28.0.2.tgz",
      "integrity": "sha512-YVDJZjd4izeTDkij00vHHAymNXQ6WWsdChFRK86qck6Jpr3DCL5W3Is3vslviRlP+bLuMYRLbdp98amMvqudhA==",
      "dev": true,
      "dependencies": {
        "@sinclair/typebox": "^0.23.3"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/source-map": {
      "version": "28.0.2",
      "resolved": "https://registry.npmjs.org/@jest/source-map/-/source-map-28.0.2.tgz",
      "integrity": "sha512-Y9dxC8ZpN3kImkk0LkK5XCEneYMAXlZ8m5bflmSL5vrwyeUpJfentacCUg6fOb8NOpOO7hz2+l37MV77T6BFPw==",
      "dev": true,
      "dependencies": {
        "@jridgewell/trace-mapping": "^0.3.7",
        "callsites": "^3.0.0",
        "graceful-fs": "^4.2.9"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/test-result": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/test-result/-/test-result-28.1.1.tgz",
      "integrity": "sha512-hPmkugBktqL6rRzwWAtp1JtYT4VHwv8OQ+9lE5Gymj6dHzubI/oJHMUpPOt8NrdVWSrz9S7bHjJUmv2ggFoUNQ==",
      "dev": true,
      "dependencies": {
        "@jest/console": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/istanbul-lib-coverage": "^2.0.0",
        "collect-v8-coverage": "^1.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/test-sequencer": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/test-sequencer/-/test-sequencer-28.1.1.tgz",
      "integrity": "sha512-nuL+dNSVMcWB7OOtgb0EGH5AjO4UBCt68SLP08rwmC+iRhyuJWS9MtZ/MpipxFwKAlHFftbMsydXqWre8B0+XA==",
      "dev": true,
      "dependencies": {
        "@jest/test-result": "^28.1.1",
        "graceful-fs": "^4.2.9",
        "jest-haste-map": "^28.1.1",
        "slash": "^3.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/transform": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/transform/-/transform-28.1.1.tgz",
      "integrity": "sha512-PkfaTUuvjUarl1EDr5ZQcCA++oXkFCP9QFUkG0yVKVmNObjhrqDy0kbMpMebfHWm3CCDHjYNem9eUSH8suVNHQ==",
      "dev": true,
      "dependencies": {
        "@babel/core": "^7.11.6",
        "@jest/types": "^28.1.1",
        "@jridgewell/trace-mapping": "^0.3.7",
        "babel-plugin-istanbul": "^6.1.1",
        "chalk": "^4.0.0",
        "convert-source-map": "^1.4.0",
        "fast-json-stable-stringify": "^2.0.0",
        "graceful-fs": "^4.2.9",
        "jest-haste-map": "^28.1.1",
        "jest-regex-util": "^28.0.2",
        "jest-util": "^28.1.1",
        "micromatch": "^4.0.4",
        "pirates": "^4.0.4",
        "slash": "^3.0.0",
        "write-file-atomic": "^4.0.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jest/types": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/types/-/types-28.1.1.tgz",
      "integrity": "sha512-vRXVqSg1VhDnB8bWcmvLzmg0Bt9CRKVgHPXqYwvWMX3TvAjeO+nRuK6+VdTKCtWOvYlmkF/HqNAL/z+N3B53Kw==",
      "dev": true,
      "dependencies": {
        "@jest/schemas": "^28.0.2",
        "@types/istanbul-lib-coverage": "^2.0.0",
        "@types/istanbul-reports": "^3.0.0",
        "@types/node": "*",
        "@types/yargs": "^17.0.8",
        "chalk": "^4.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/@jridgewell/gen-mapping": {
      "version": "0.1.1",
      "resolved": "https://registry.npmjs.org/@jridgewell/gen-mapping/-/gen-mapping-0.1.1.tgz",
      "integrity": "sha512-sQXCasFk+U8lWYEe66WxRDOE9PjVz4vSM51fTu3Hw+ClTpUSQb718772vH3pyS5pShp6lvQM7SxgIDXXXmOX7w==",
      "dev": true,
      "dependencies": {
        "@jridgewell/set-array": "^1.0.0",
        "@jridgewell/sourcemap-codec": "^1.4.10"
      },
      "engines": {
        "node": ">=6.0.0"
      }
    },
    "node_modules/@jridgewell/resolve-uri": {
      "version": "3.0.8",
      "resolved": "https://registry.npmjs.org/@jridgewell/resolve-uri/-/resolve-uri-3.0.8.tgz",
      "integrity": "sha512-YK5G9LaddzGbcucK4c8h5tWFmMPBvRZ/uyWmN1/SbBdIvqGUdWGkJ5BAaccgs6XbzVLsqbPJrBSFwKv3kT9i7w==",
      "dev": true,
      "engines": {
        "node": ">=6.0.0"
      }
    },
    "node_modules/@jridgewell/set-array": {
      "version": "1.1.2",
      "resolved": "https://registry.npmjs.org/@jridgewell/set-array/-/set-array-1.1.2.tgz",
      "integrity": "sha512-xnkseuNADM0gt2bs+BvhO0p78Mk762YnZdsuzFV018NoG1Sj1SCQvpSqa7XUaTam5vAGasABV9qXASMKnFMwMw==",
      "dev": true,
      "engines": {
        "node": ">=6.0.0"
      }
    },
    "node_modules/@jridgewell/sourcemap-codec": {
      "version": "1.4.14",
      "resolved": "https://registry.npmjs.org/@jridgewell/sourcemap-codec/-/sourcemap-codec-1.4.14.tgz",
      "integrity": "sha512-XPSJHWmi394fuUuzDnGz1wiKqWfo1yXecHQMRf2l6hztTO+nPru658AyDngaBe7isIxEkRsPR3FZh+s7iVa4Uw==",
      "dev": true
    },
    "node_modules/@jridgewell/trace-mapping": {
      "version": "0.3.14",
      "resolved": "https://registry.npmjs.org/@jridgewell/trace-mapping/-/trace-mapping-0.3.14.tgz",
      "integrity": "sha512-bJWEfQ9lPTvm3SneWwRFVLzrh6nhjwqw7TUFFBEMzwvg7t7PCDenf2lDwqo4NQXzdpgBXyFgDWnQA+2vkruksQ==",
      "dev": true,
      "dependencies": {
        "@jridgewell/resolve-uri": "^3.0.3",
        "@jridgewell/sourcemap-codec": "^1.4.10"
      }
    },
    "node_modules/@sinclair/typebox": {
      "version": "0.23.5",
      "resolved": "https://registry.npmjs.org/@sinclair/typebox/-/typebox-0.23.5.tgz",
      "integrity": "sha512-AFBVi/iT4g20DHoujvMH1aEDn8fGJh4xsRGCP6d8RpLPMqsNPvW01Jcn0QysXTsg++/xj25NmJsGyH9xug/wKg==",
      "dev": true
    },
    "node_modules/@sinonjs/commons": {
      "version": "1.8.3",
      "resolved": "https://registry.npmjs.org/@sinonjs/commons/-/commons-1.8.3.tgz",
      "integrity": "sha512-xkNcLAn/wZaX14RPlwizcKicDk9G3F8m2nU3L7Ukm5zBgTwiT0wsoFAHx9Jq56fJA1z/7uKGtCRu16sOUCLIHQ==",
      "dev": true,
      "dependencies": {
        "type-detect": "4.0.8"
      }
    },
    "node_modules/@sinonjs/fake-timers": {
      "version": "9.1.2",
      "resolved": "https://registry.npmjs.org/@sinonjs/fake-timers/-/fake-timers-9.1.2.tgz",
      "integrity": "sha512-BPS4ynJW/o92PUR4wgriz2Ud5gpST5vz6GQfMixEDK0Z8ZCUv2M7SkBLykH56T++Xs+8ln9zTGbOvNGIe02/jw==",
      "dev": true,
      "dependencies": {
        "@sinonjs/commons": "^1.7.0"
      }
    },
    "node_modules/@types/babel__core": {
      "version": "7.1.19",
      "resolved": "https://registry.npmjs.org/@types/babel__core/-/babel__core-7.1.19.tgz",
      "integrity": "sha512-WEOTgRsbYkvA/KCsDwVEGkd7WAr1e3g31VHQ8zy5gul/V1qKullU/BU5I68X5v7V3GnB9eotmom4v5a5gjxorw==",
      "dev": true,
      "dependencies": {
        "@babel/parser": "^7.1.0",
        "@babel/types": "^7.0.0",
        "@types/babel__generator": "*",
        "@types/babel__template": "*",
        "@types/babel__traverse": "*"
      }
    },
    "node_modules/@types/babel__generator": {
      "version": "7.6.4",
      "resolved": "https://registry.npmjs.org/@types/babel__generator/-/babel__generator-7.6.4.tgz",
      "integrity": "sha512-tFkciB9j2K755yrTALxD44McOrk+gfpIpvC3sxHjRawj6PfnQxrse4Clq5y/Rq+G3mrBurMax/lG8Qn2t9mSsg==",
      "dev": true,
      "dependencies": {
        "@babel/types": "^7.0.0"
      }
    },
    "node_modules/@types/babel__template": {
      "version": "7.4.1",
      "resolved": "https://registry.npmjs.org/@types/babel__template/-/babel__template-7.4.1.tgz",
      "integrity": "sha512-azBFKemX6kMg5Io+/rdGT0dkGreboUVR0Cdm3fz9QJWpaQGJRQXl7C+6hOTCZcMll7KFyEQpgbYI2lHdsS4U7g==",
      "dev": true,
      "dependencies": {
        "@babel/parser": "^7.1.0",
        "@babel/types": "^7.0.0"
      }
    },
    "node_modules/@types/babel__traverse": {
      "version": "7.17.1",
      "resolved": "https://registry.npmjs.org/@types/babel__traverse/-/babel__traverse-7.17.1.tgz",
      "integrity": "sha512-kVzjari1s2YVi77D3w1yuvohV2idweYXMCDzqBiVNN63TcDWrIlTVOYpqVrvbbyOE/IyzBoTKF0fdnLPEORFxA==",
      "dev": true,
      "dependencies": {
        "@babel/types": "^7.3.0"
      }
    },
    "node_modules/@types/graceful-fs": {
      "version": "4.1.5",
      "resolved": "https://registry.npmjs.org/@types/graceful-fs/-/graceful-fs-4.1.5.tgz",
      "integrity": "sha512-anKkLmZZ+xm4p8JWBf4hElkM4XR+EZeA2M9BAkkTldmcyDY4mbdIJnRghDJH3Ov5ooY7/UAoENtmdMSkaAd7Cw==",
      "dev": true,
      "dependencies": {
        "@types/node": "*"
      }
    },
    "node_modules/@types/istanbul-lib-coverage": {
      "version": "2.0.4",
      "resolved": "https://registry.npmjs.org/@types/istanbul-lib-coverage/-/istanbul-lib-coverage-2.0.4.tgz",
      "integrity": "sha512-z/QT1XN4K4KYuslS23k62yDIDLwLFkzxOuMplDtObz0+y7VqJCaO2o+SPwHCvLFZh7xazvvoor2tA/hPz9ee7g==",
      "dev": true
    },
    "node_modules/@types/istanbul-lib-report": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/@types/istanbul-lib-report/-/istanbul-lib-report-3.0.0.tgz",
      "integrity": "sha512-plGgXAPfVKFoYfa9NpYDAkseG+g6Jr294RqeqcqDixSbU34MZVJRi/P+7Y8GDpzkEwLaGZZOpKIEmeVZNtKsrg==",
      "dev": true,
      "dependencies": {
        "@types/istanbul-lib-coverage": "*"
      }
    },
    "node_modules/@types/istanbul-reports": {
      "version": "3.0.1",
      "resolved": "https://registry.npmjs.org/@types/istanbul-reports/-/istanbul-reports-3.0.1.tgz",
      "integrity": "sha512-c3mAZEuK0lvBp8tmuL74XRKn1+y2dcwOUpH7x4WrF6gk1GIgiluDRgMYQtw2OFcBvAJWlt6ASU3tSqxp0Uu0Aw==",
      "dev": true,
      "dependencies": {
        "@types/istanbul-lib-report": "*"
      }
    },
    "node_modules/@types/node": {
      "version": "18.0.0",
      "resolved": "https://registry.npmjs.org/@types/node/-/node-18.0.0.tgz",
      "integrity": "sha512-cHlGmko4gWLVI27cGJntjs/Sj8th9aYwplmZFwmmgYQQvL5NUsgVJG7OddLvNfLqYS31KFN0s3qlaD9qCaxACA==",
      "dev": true
    },
    "node_modules/@types/prettier": {
      "version": "2.6.3",
      "resolved": "https://registry.npmjs.org/@types/prettier/-/prettier-2.6.3.tgz",
      "integrity": "sha512-ymZk3LEC/fsut+/Q5qejp6R9O1rMxz3XaRHDV6kX8MrGAhOSPqVARbDi+EZvInBpw+BnCX3TD240byVkOfQsHg==",
      "dev": true
    },
    "node_modules/@types/stack-utils": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/@types/stack-utils/-/stack-utils-2.0.1.tgz",
      "integrity": "sha512-Hl219/BT5fLAaz6NDkSuhzasy49dwQS/DSdu4MdggFB8zcXv7vflBI3xp7FEmkmdDkBUI2bPUNeMttp2knYdxw==",
      "dev": true
    },
    "node_modules/@types/yargs": {
      "version": "17.0.10",
      "resolved": "https://registry.npmjs.org/@types/yargs/-/yargs-17.0.10.tgz",
      "integrity": "sha512-gmEaFwpj/7f/ROdtIlci1R1VYU1J4j95m8T+Tj3iBgiBFKg1foE/PSl93bBd5T9LDXNPo8UlNN6W0qwD8O5OaA==",
      "dev": true,
      "dependencies": {
        "@types/yargs-parser": "*"
      }
    },
    "node_modules/@types/yargs-parser": {
      "version": "21.0.0",
      "resolved": "https://registry.npmjs.org/@types/yargs-parser/-/yargs-parser-21.0.0.tgz",
      "integrity": "sha512-iO9ZQHkZxHn4mSakYV0vFHAVDyEOIJQrV2uZ06HxEPcx+mt8swXoZHIbaaJ2crJYFfErySgktuTZ3BeLz+XmFA==",
      "dev": true
    },
    "node_modules/accepts": {
      "version": "1.3.8",
      "resolved": "https://registry.npmjs.org/accepts/-/accepts-1.3.8.tgz",
      "integrity": "sha512-PYAthTa2m2VKxuvSD3DPC/Gy+U+sOA1LAuT8mkmRuvw+NACSaeXEQ+NHcVF7rONl6qcaxV3Uuemwawk+7+SJLw==",
      "dev": true,
      "dependencies": {
        "mime-types": "~2.1.34",
        "negotiator": "0.6.3"
      },
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/acorn": {
      "version": "8.7.1",
      "resolved": "https://registry.npmjs.org/acorn/-/acorn-8.7.1.tgz",
      "integrity": "sha512-Xx54uLJQZ19lKygFXOWsscKUbsBZW0CPykPhVQdhIeIwrbPmJzqeASDInc8nKBnp/JT6igTs82qPXz069H8I/A==",
      "dev": true,
      "bin": {
        "acorn": "bin/acorn"
      },
      "engines": {
        "node": ">=0.4.0"
      }
    },
    "node_modules/acorn-jsx": {
      "version": "5.3.2",
      "resolved": "https://registry.npmjs.org/acorn-jsx/-/acorn-jsx-5.3.2.tgz",
      "integrity": "sha512-rq9s+JNhf0IChjtDXxllJ7g41oZk5SlXtp0LHwyA5cejwn7vKmKp4pPri6YEePv2PU65sAsegbXtIinmDFDXgQ==",
      "dev": true,
      "peerDependencies": {
        "acorn": "^6.0.0 || ^7.0.0 || ^8.0.0"
      }
    },
    "node_modules/ajv": {
      "version": "6.12.6",
      "resolved": "https://registry.npmjs.org/ajv/-/ajv-6.12.6.tgz",
      "integrity": "sha512-j3fVLgvTo527anyYyJOGTYJbG+vnnQYvE0m5mmkc1TK+nxAppkCLMIL0aZ4dblVCNoGShhm+kzE4ZUykBoMg4g==",
      "dev": true,
      "dependencies": {
        "fast-deep-equal": "^3.1.1",
        "fast-json-stable-stringify": "^2.0.0",
        "json-schema-traverse": "^0.4.1",
        "uri-js": "^4.2.2"
      },
      "funding": {
        "type": "github",
        "url": "https://github.com/sponsors/epoberezkin"
      }
    },
    "node_modules/ansi-escapes": {
      "version": "4.3.2",
      "resolved": "https://registry.npmjs.org/ansi-escapes/-/ansi-escapes-4.3.2.tgz",
      "integrity": "sha512-gKXj5ALrKWQLsYG9jlTRmR/xKluxHV+Z9QEwNIgCfM1/uwPMCuzVVnh5mwTd+OuBZcwSIMbqssNWRm1lE51QaQ==",
      "dev": true,
      "dependencies": {
        "type-fest": "^0.21.3"
      },
      "engines": {
        "node": ">=8"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/ansi-escapes/node_modules/type-fest": {
      "version": "0.21.3",
      "resolved": "https://registry.npmjs.org/type-fest/-/type-fest-0.21.3.tgz",
      "integrity": "sha512-t0rzBq87m3fVcduHDUFhKmyyX+9eo6WQjZvf51Ea/M0Q7+T374Jp1aUiyUl0GKxp8M/OETVHSDvmkyPgvX+X2w==",
      "dev": true,
      "engines": {
        "node": ">=10"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/ansi-regex": {
      "version": "5.0.1",
      "resolved": "https://registry.npmjs.org/ansi-regex/-/ansi-regex-5.0.1.tgz",
      "integrity": "sha512-quJQXlTSUGL2LH9SUXo8VwsY4soanhgo6LNSm84E1LBcE8s3O0wpdiRzyR9z/ZZJMlMWv37qOOb9pdJlMUEKFQ==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/ansi-styles": {
      "version": "4.3.0",
      "resolved": "https://registry.npmjs.org/ansi-styles/-/ansi-styles-4.3.0.tgz",
      "integrity": "sha512-zbB9rCJAT1rbjiVDb2hqKFHNYLxgtk8NURxZ3IZwD3F6NtxbXZQCnnSi1Lkx+IDohdPlFp222wVALIheZJQSEg==",
      "dev": true,
      "dependencies": {
        "color-convert": "^2.0.1"
      },
      "engines": {
        "node": ">=8"
      },
      "funding": {
        "url": "https://github.com/chalk/ansi-styles?sponsor=1"
      }
    },
    "node_modules/anymatch": {
      "version": "3.1.2",
      "resolved": "https://registry.npmjs.org/anymatch/-/anymatch-3.1.2.tgz",
      "integrity": "sha512-P43ePfOAIupkguHUycrc4qJ9kz8ZiuOUijaETwX7THt0Y/GNK7v0aa8rY816xWjZ7rJdA5XdMcpVFTKMq+RvWg==",
      "dev": true,
      "dependencies": {
        "normalize-path": "^3.0.0",
        "picomatch": "^2.0.4"
      },
      "engines": {
        "node": ">= 8"
      }
    },
    "node_modules/argparse": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/argparse/-/argparse-2.0.1.tgz",
      "integrity": "sha512-8+9WqebbFzpX9OR+Wa6O29asIogeRMzcGtAINdpMHHyAg10f05aSFVBbcEqGf/PXw1EjAZ+q2/bEBg3DvurK3Q==",
      "dev": true
    },
    "node_modules/array-flatten": {
      "version": "1.1.1",
      "resolved": "https://registry.npmjs.org/array-flatten/-/array-flatten-1.1.1.tgz",
      "integrity": "sha512-PCVAQswWemu6UdxsDFFX/+gVeYqKAod3D3UVm91jHwynguOwAvYPhx8nNlM++NqRcK6CxxpUafjmhIdKiHibqg==",
      "dev": true
    },
    "node_modules/assertion-error": {
      "version": "1.1.0",
      "resolved": "https://registry.npmjs.org/assertion-error/-/assertion-error-1.1.0.tgz",
      "integrity": "sha512-jgsaNduz+ndvGyFt3uSuWqvy4lCnIJiovtouQN5JZHOKCS2QuhEdbcQHFhVksz2N2U9hXJo8odG7ETyWlEeuDw==",
      "dev": true,
      "engines": {
        "node": "*"
      }
    },
    "node_modules/babel-jest": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/babel-jest/-/babel-jest-28.1.1.tgz",
      "integrity": "sha512-MEt0263viUdAkTq5D7upHPNxvt4n9uLUGa6pPz3WviNBMtOmStb1lIXS3QobnoqM+qnH+vr4EKlvhe8QcmxIYw==",
      "dev": true,
      "dependencies": {
        "@jest/transform": "^28.1.1",
        "@types/babel__core": "^7.1.14",
        "babel-plugin-istanbul": "^6.1.1",
        "babel-preset-jest": "^28.1.1",
        "chalk": "^4.0.0",
        "graceful-fs": "^4.2.9",
        "slash": "^3.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.8.0"
      }
    },
    "node_modules/babel-plugin-istanbul": {
      "version": "6.1.1",
      "resolved": "https://registry.npmjs.org/babel-plugin-istanbul/-/babel-plugin-istanbul-6.1.1.tgz",
      "integrity": "sha512-Y1IQok9821cC9onCx5otgFfRm7Lm+I+wwxOx738M/WLPZ9Q42m4IG5W0FNX8WLL2gYMZo3JkuXIH2DOpWM+qwA==",
      "dev": true,
      "dependencies": {
        "@babel/helper-plugin-utils": "^7.0.0",
        "@istanbuljs/load-nyc-config": "^1.0.0",
        "@istanbuljs/schema": "^0.1.2",
        "istanbul-lib-instrument": "^5.0.4",
        "test-exclude": "^6.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/babel-plugin-jest-hoist": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/babel-plugin-jest-hoist/-/babel-plugin-jest-hoist-28.1.1.tgz",
      "integrity": "sha512-NovGCy5Hn25uMJSAU8FaHqzs13cFoOI4lhIujiepssjCKRsAo3TA734RDWSGxuFTsUJXerYOqQQodlxgmtqbzw==",
      "dev": true,
      "dependencies": {
        "@babel/template": "^7.3.3",
        "@babel/types": "^7.3.3",
        "@types/babel__core": "^7.1.14",
        "@types/babel__traverse": "^7.0.6"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/babel-preset-current-node-syntax": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/babel-preset-current-node-syntax/-/babel-preset-current-node-syntax-1.0.1.tgz",
      "integrity": "sha512-M7LQ0bxarkxQoN+vz5aJPsLBn77n8QgTFmo8WK0/44auK2xlCXrYcUxHFxgU7qW5Yzw/CjmLRK2uJzaCd7LvqQ==",
      "dev": true,
      "dependencies": {
        "@babel/plugin-syntax-async-generators": "^7.8.4",
        "@babel/plugin-syntax-bigint": "^7.8.3",
        "@babel/plugin-syntax-class-properties": "^7.8.3",
        "@babel/plugin-syntax-import-meta": "^7.8.3",
        "@babel/plugin-syntax-json-strings": "^7.8.3",
        "@babel/plugin-syntax-logical-assignment-operators": "^7.8.3",
        "@babel/plugin-syntax-nullish-coalescing-operator": "^7.8.3",
        "@babel/plugin-syntax-numeric-separator": "^7.8.3",
        "@babel/plugin-syntax-object-rest-spread": "^7.8.3",
        "@babel/plugin-syntax-optional-catch-binding": "^7.8.3",
        "@babel/plugin-syntax-optional-chaining": "^7.8.3",
        "@babel/plugin-syntax-top-level-await": "^7.8.3"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0"
      }
    },
    "node_modules/babel-preset-jest": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/babel-preset-jest/-/babel-preset-jest-28.1.1.tgz",
      "integrity": "sha512-FCq9Oud0ReTeWtcneYf/48981aTfXYuB9gbU4rBNNJVBSQ6ssv7E6v/qvbBxtOWwZFXjLZwpg+W3q7J6vhH25g==",
      "dev": true,
      "dependencies": {
        "babel-plugin-jest-hoist": "^28.1.1",
        "babel-preset-current-node-syntax": "^1.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      },
      "peerDependencies": {
        "@babel/core": "^7.0.0"
      }
    },
    "node_modules/balanced-match": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/balanced-match/-/balanced-match-1.0.2.tgz",
      "integrity": "sha512-3oSeUO0TMV67hN1AmbXsK4yaqU7tjiHlbxRDZOpH0KW9+CeX4bRAaX0Anxt0tx2MrpRpWwQaPwIlISEJhYU5Pw==",
      "dev": true
    },
    "node_modules/body-parser": {
      "version": "1.20.0",
      "resolved": "https://registry.npmjs.org/body-parser/-/body-parser-1.20.0.tgz",
      "integrity": "sha512-DfJ+q6EPcGKZD1QWUjSpqp+Q7bDQTsQIF4zfUAtZ6qk+H/3/QRhg9CEp39ss+/T2vw0+HaidC0ecJj/DRLIaKg==",
      "dev": true,
      "dependencies": {
        "bytes": "3.1.2",
        "content-type": "~1.0.4",
        "debug": "2.6.9",
        "depd": "2.0.0",
        "destroy": "1.2.0",
        "http-errors": "2.0.0",
        "iconv-lite": "0.4.24",
        "on-finished": "2.4.1",
        "qs": "6.10.3",
        "raw-body": "2.5.1",
        "type-is": "~1.6.18",
        "unpipe": "1.0.0"
      },
      "engines": {
        "node": ">= 0.8",
        "npm": "1.2.8000 || >= 1.4.16"
      }
    },
    "node_modules/body-parser/node_modules/debug": {
      "version": "2.6.9",
      "resolved": "https://registry.npmjs.org/debug/-/debug-2.6.9.tgz",
      "integrity": "sha512-bC7ElrdJaJnPbAP+1EotYvqZsb3ecl5wi6Bfi6BJTUcNowp6cvspg0jXznRTKDjm/E7AdgFBVeAPVMNcKGsHMA==",
      "dev": true,
      "dependencies": {
        "ms": "2.0.0"
      }
    },
    "node_modules/body-parser/node_modules/iconv-lite": {
      "version": "0.4.24",
      "resolved": "https://registry.npmjs.org/iconv-lite/-/iconv-lite-0.4.24.tgz",
      "integrity": "sha512-v3MXnZAcvnywkTUEZomIActle7RXXeedOR31wwl7VlyoXO4Qi9arvSenNQWne1TcRwhCL1HwLI21bEqdpj8/rA==",
      "dev": true,
      "dependencies": {
        "safer-buffer": ">= 2.1.2 < 3"
      },
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/body-parser/node_modules/ms": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/ms/-/ms-2.0.0.tgz",
      "integrity": "sha512-Tpp60P6IUJDTuOq/5Z8cdskzJujfwqfOTkrwIwj7IRISpnkJnT6SyJ4PCPnGMoFjC9ddhal5KVIYtAt97ix05A==",
      "dev": true
    },
    "node_modules/body-parser/node_modules/qs": {
      "version": "6.10.3",
      "resolved": "https://registry.npmjs.org/qs/-/qs-6.10.3.tgz",
      "integrity": "sha512-wr7M2E0OFRfIfJZjKGieI8lBKb7fRCH4Fv5KNPEs7gJ8jadvotdsS08PzOKR7opXhZ/Xkjtt3WF9g38drmyRqQ==",
      "dev": true,
      "dependencies": {
        "side-channel": "^1.0.4"
      },
      "engines": {
        "node": ">=0.6"
      },
      "funding": {
        "url": "https://github.com/sponsors/ljharb"
      }
    },
    "node_modules/brace-expansion": {
      "version": "1.1.11",
      "resolved": "https://registry.npmjs.org/brace-expansion/-/brace-expansion-1.1.11.tgz",
      "integrity": "sha512-iCuPHDFgrHX7H2vEI/5xpz07zSHB00TpugqhmYtVmMO6518mCuRMoOYFldEBl0g187ufozdaHgWKcYFb61qGiA==",
      "dev": true,
      "dependencies": {
        "balanced-match": "^1.0.0",
        "concat-map": "0.0.1"
      }
    },
    "node_modules/braces": {
      "version": "3.0.2",
      "resolved": "https://registry.npmjs.org/braces/-/braces-3.0.2.tgz",
      "integrity": "sha512-b8um+L1RzM3WDSzvhm6gIz1yfTbBt6YTlcEKAvsmqCZZFw46z626lVj9j1yEPW33H5H+lBQpZMP1k8l+78Ha0A==",
      "dev": true,
      "dependencies": {
        "fill-range": "^7.0.1"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/browserslist": {
      "version": "4.21.0",
      "resolved": "https://registry.npmjs.org/browserslist/-/browserslist-4.21.0.tgz",
      "integrity": "sha512-UQxE0DIhRB5z/zDz9iA03BOfxaN2+GQdBYH/2WrSIWEUrnpzTPJbhqt+umq6r3acaPRTW1FNTkrcp0PXgtFkvA==",
      "dev": true,
      "funding": [
        {
          "type": "opencollective",
          "url": "https://opencollective.com/browserslist"
        },
        {
          "type": "tidelift",
          "url": "https://tidelift.com/funding/github/npm/browserslist"
        }
      ],
      "dependencies": {
        "caniuse-lite": "^1.0.30001358",
        "electron-to-chromium": "^1.4.164",
        "node-releases": "^2.0.5",
        "update-browserslist-db": "^1.0.0"
      },
      "bin": {
        "browserslist": "cli.js"
      },
      "engines": {
        "node": "^6 || ^7 || ^8 || ^9 || ^10 || ^11 || ^12 || >=13.7"
      }
    },
    "node_modules/bser": {
      "version": "2.1.1",
      "resolved": "https://registry.npmjs.org/bser/-/bser-2.1.1.tgz",
      "integrity": "sha512-gQxTNE/GAfIIrmHLUE3oJyp5FO6HRBfhjnw4/wMmA63ZGDJnWBmgY/lyQBpnDUkGmAhbSe39tx2d/iTOAfglwQ==",
      "dev": true,
      "dependencies": {
        "node-int64": "^0.4.0"
      }
    },
    "node_modules/buffer-from": {
      "version": "1.1.2",
      "resolved": "https://registry.npmjs.org/buffer-from/-/buffer-from-1.1.2.tgz",
      "integrity": "sha512-E+XQCRwSbaaiChtv6k6Dwgc+bx+Bs6vuKJHHl5kox/BaKbhiXzqQOwK4cO22yElGp2OCmjwVhT3HmxgyPGnJfQ==",
      "dev": true
    },
    "node_modules/bytes": {
      "version": "3.1.2",
      "resolved": "https://registry.npmjs.org/bytes/-/bytes-3.1.2.tgz",
      "integrity": "sha512-/Nf7TyzTx6S3yRJObOAV7956r8cr2+Oj8AC5dt8wSP3BQAoeX58NoHyCU8P8zGkNXStjTSi6fzO6F0pBdcYbEg==",
      "dev": true,
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/call-bind": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/call-bind/-/call-bind-1.0.2.tgz",
      "integrity": "sha512-7O+FbCihrB5WGbFYesctwmTKae6rOiIzmz1icreWJ+0aA7LJfuqhEso2T9ncpcFtzMQtzXf2QGGueWJGTYsqrA==",
      "dev": true,
      "dependencies": {
        "function-bind": "^1.1.1",
        "get-intrinsic": "^1.0.2"
      },
      "funding": {
        "url": "https://github.com/sponsors/ljharb"
      }
    },
    "node_modules/callsites": {
      "version": "3.1.0",
      "resolved": "https://registry.npmjs.org/callsites/-/callsites-3.1.0.tgz",
      "integrity": "sha512-P8BjAsXvZS+VIDUI11hHCQEv74YT67YUi5JJFNWIqL235sBmjX4+qx9Muvls5ivyNENctx46xQLQ3aTuE7ssaQ==",
      "dev": true,
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/camelcase": {
      "version": "6.3.0",
      "resolved": "https://registry.npmjs.org/camelcase/-/camelcase-6.3.0.tgz",
      "integrity": "sha512-Gmy6FhYlCY7uOElZUSbxo2UCDH8owEk996gkbrpsgGtrJLM3J7jGxl9Ic7Qwwj4ivOE5AWZWRMecDdF7hqGjFA==",
      "dev": true,
      "engines": {
        "node": ">=10"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/caniuse-lite": {
      "version": "1.0.30001359",
      "resolved": "https://registry.npmjs.org/caniuse-lite/-/caniuse-lite-1.0.30001359.tgz",
      "integrity": "sha512-Xln/BAsPzEuiVLgJ2/45IaqD9jShtk3Y33anKb4+yLwQzws3+v6odKfpgES/cDEaZMLzSChpIGdbOYtH9MyuHw==",
      "dev": true,
      "funding": [
        {
          "type": "opencollective",
          "url": "https://opencollective.com/browserslist"
        },
        {
          "type": "tidelift",
          "url": "https://tidelift.com/funding/github/npm/caniuse-lite"
        }
      ]
    },
    "node_modules/chai": {
      "version": "4.3.6",
      "resolved": "https://registry.npmjs.org/chai/-/chai-4.3.6.tgz",
      "integrity": "sha512-bbcp3YfHCUzMOvKqsztczerVgBKSsEijCySNlHHbX3VG1nskvqjz5Rfso1gGwD6w6oOV3eI60pKuMOV5MV7p3Q==",
      "dev": true,
      "dependencies": {
        "assertion-error": "^1.1.0",
        "check-error": "^1.0.2",
        "deep-eql": "^3.0.1",
        "get-func-name": "^2.0.0",
        "loupe": "^2.3.1",
        "pathval": "^1.1.1",
        "type-detect": "^4.0.5"
      },
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/chalk": {
      "version": "4.1.2",
      "resolved": "https://registry.npmjs.org/chalk/-/chalk-4.1.2.tgz",
      "integrity": "sha512-oKnbhFyRIXpUuez8iBMmyEa4nbj4IOQyuhc/wy9kY7/WVPcwIO9VA668Pu8RkO7+0G76SLROeyw9CpQ061i4mA==",
      "dev": true,
      "dependencies": {
        "ansi-styles": "^4.1.0",
        "supports-color": "^7.1.0"
      },
      "engines": {
        "node": ">=10"
      },
      "funding": {
        "url": "https://github.com/chalk/chalk?sponsor=1"
      }
    },
    "node_modules/char-regex": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/char-regex/-/char-regex-1.0.2.tgz",
      "integrity": "sha512-kWWXztvZ5SBQV+eRgKFeh8q5sLuZY2+8WUIzlxWVTg+oGwY14qylx1KbKzHd8P6ZYkAg0xyIDU9JMHhyJMZ1jw==",
      "dev": true,
      "engines": {
        "node": ">=10"
      }
    },
    "node_modules/check-error": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/check-error/-/check-error-1.0.2.tgz",
      "integrity": "sha512-BrgHpW9NURQgzoNyjfq0Wu6VFO6D7IZEmJNdtgNqpzGG8RuNFHt2jQxWlAs4HMe119chBnv+34syEZtc6IhLtA==",
      "dev": true,
      "engines": {
        "node": "*"
      }
    },
    "node_modules/ci-info": {
      "version": "3.3.2",
      "resolved": "https://registry.npmjs.org/ci-info/-/ci-info-3.3.2.tgz",
      "integrity": "sha512-xmDt/QIAdeZ9+nfdPsaBCpMvHNLFiLdjj59qjqn+6iPe6YmHGQ35sBnQ8uslRBXFmXkiZQOJRjvQeoGppoTjjg==",
      "dev": true
    },
    "node_modules/cjs-module-lexer": {
      "version": "1.2.2",
      "resolved": "https://registry.npmjs.org/cjs-module-lexer/-/cjs-module-lexer-1.2.2.tgz",
      "integrity": "sha512-cOU9usZw8/dXIXKtwa8pM0OTJQuJkxMN6w30csNRUerHfeQ5R6U3kkU/FtJeIf3M202OHfY2U8ccInBG7/xogA==",
      "dev": true
    },
    "node_modules/cliui": {
      "version": "7.0.4",
      "resolved": "https://registry.npmjs.org/cliui/-/cliui-7.0.4.tgz",
      "integrity": "sha512-OcRE68cOsVMXp1Yvonl/fzkQOyjLSu/8bhPDfQt0e0/Eb283TKP20Fs2MqoPsr9SwA595rRCA+QMzYc9nBP+JQ==",
      "dev": true,
      "dependencies": {
        "string-width": "^4.2.0",
        "strip-ansi": "^6.0.0",
        "wrap-ansi": "^7.0.0"
      }
    },
    "node_modules/co": {
      "version": "4.6.0",
      "resolved": "https://registry.npmjs.org/co/-/co-4.6.0.tgz",
      "integrity": "sha512-QVb0dM5HvG+uaxitm8wONl7jltx8dqhfU33DcqtOZcLSVIKSDDLDi7+0LbAKiyI8hD9u42m2YxXSkMGWThaecQ==",
      "dev": true,
      "engines": {
        "iojs": ">= 1.0.0",
        "node": ">= 0.12.0"
      }
    },
    "node_modules/collect-v8-coverage": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/collect-v8-coverage/-/collect-v8-coverage-1.0.1.tgz",
      "integrity": "sha512-iBPtljfCNcTKNAto0KEtDfZ3qzjJvqE3aTGZsbhjSBlorqpXJlaWWtPO35D+ZImoC3KWejX64o+yPGxhWSTzfg==",
      "dev": true
    },
    "node_modules/color-convert": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/color-convert/-/color-convert-2.0.1.tgz",
      "integrity": "sha512-RRECPsj7iu/xb5oKYcsFHSppFNnsj/52OVTRKb4zP5onXwVF3zVmmToNcOfGC+CRDpfK/U584fMg38ZHCaElKQ==",
      "dev": true,
      "dependencies": {
        "color-name": "~1.1.4"
      },
      "engines": {
        "node": ">=7.0.0"
      }
    },
    "node_modules/color-name": {
      "version": "1.1.4",
      "resolved": "https://registry.npmjs.org/color-name/-/color-name-1.1.4.tgz",
      "integrity": "sha512-dOy+3AuW3a2wNbZHIuMZpTcgjGuLU/uBL/ubcZF9OXbDo8ff4O8yVp5Bf0efS8uEoYo5q4Fx7dY9OgQGXgAsQA==",
      "dev": true
    },
    "node_modules/concat-map": {
      "version": "0.0.1",
      "resolved": "https://registry.npmjs.org/concat-map/-/concat-map-0.0.1.tgz",
      "integrity": "sha512-/Srv4dswyQNBfohGpz9o6Yb3Gz3SrUDqBH5rTuhGR7ahtlbYKnVxw2bCFMRljaA7EXHaXZ8wsHdodFvbkhKmqg==",
      "dev": true
    },
    "node_modules/content-disposition": {
      "version": "0.5.4",
      "resolved": "https://registry.npmjs.org/content-disposition/-/content-disposition-0.5.4.tgz",
      "integrity": "sha512-FveZTNuGw04cxlAiWbzi6zTAL/lhehaWbTtgluJh4/E95DqMwTmha3KZN1aAWA8cFIhHzMZUvLevkw5Rqk+tSQ==",
      "dev": true,
      "dependencies": {
        "safe-buffer": "5.2.1"
      },
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/content-type": {
      "version": "1.0.4",
      "resolved": "https://registry.npmjs.org/content-type/-/content-type-1.0.4.tgz",
      "integrity": "sha512-hIP3EEPs8tB9AT1L+NUqtwOAps4mk2Zob89MWXMHjHWg9milF/j4osnnQLXBCBFBk/tvIG/tUc9mOUJiPBhPXA==",
      "dev": true,
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/convert-source-map": {
      "version": "1.8.0",
      "resolved": "https://registry.npmjs.org/convert-source-map/-/convert-source-map-1.8.0.tgz",
      "integrity": "sha512-+OQdjP49zViI/6i7nIJpA8rAl4sV/JdPfU9nZs3VqOwGIgizICvuN2ru6fMd+4llL0tar18UYJXfZ/TWtmhUjA==",
      "dev": true,
      "dependencies": {
        "safe-buffer": "~5.1.1"
      }
    },
    "node_modules/convert-source-map/node_modules/safe-buffer": {
      "version": "5.1.2",
      "resolved": "https://registry.npmjs.org/safe-buffer/-/safe-buffer-5.1.2.tgz",
      "integrity": "sha512-Gd2UZBJDkXlY7GbJxfsE8/nvKkUEU1G38c1siN6QP6a9PT9MmHB8GnpscSmMJSoF8LOIrt8ud/wPtojys4G6+g==",
      "dev": true
    },
    "node_modules/cookie": {
      "version": "0.5.0",
      "resolved": "https://registry.npmjs.org/cookie/-/cookie-0.5.0.tgz",
      "integrity": "sha512-YZ3GUyn/o8gfKJlnlX7g7xq4gyO6OSuhGPKaaGssGB2qgDUS0gPgtTvoyZLTt9Ab6dC4hfc9dV5arkvc/OCmrw==",
      "dev": true,
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/cookie-signature": {
      "version": "1.0.6",
      "resolved": "https://registry.npmjs.org/cookie-signature/-/cookie-signature-1.0.6.tgz",
      "integrity": "sha512-QADzlaHc8icV8I7vbaJXJwod9HWYp8uCqf1xa4OfNu1T7JVxQIrUgOWtHdNDtPiywmFbiS12VjotIXLrKM3orQ==",
      "dev": true
    },
    "node_modules/cross-spawn": {
      "version": "7.0.3",
      "resolved": "https://registry.npmjs.org/cross-spawn/-/cross-spawn-7.0.3.tgz",
      "integrity": "sha512-iRDPJKUPVEND7dHPO8rkbOnPpyDygcDFtWjpeWNCgy8WP2rXcxXL8TskReQl6OrB2G7+UJrags1q15Fudc7G6w==",
      "dev": true,
      "dependencies": {
        "path-key": "^3.1.0",
        "shebang-command": "^2.0.0",
        "which": "^2.0.1"
      },
      "engines": {
        "node": ">= 8"
      }
    },
    "node_modules/debug": {
      "version": "4.3.4",
      "resolved": "https://registry.npmjs.org/debug/-/debug-4.3.4.tgz",
      "integrity": "sha512-PRWFHuSU3eDtQJPvnNY7Jcket1j0t5OuOsFzPPzsekD52Zl8qUfFIPEiswXqIvHWGVHOgX+7G/vCNNhehwxfkQ==",
      "dev": true,
      "dependencies": {
        "ms": "2.1.2"
      },
      "engines": {
        "node": ">=6.0"
      },
      "peerDependenciesMeta": {
        "supports-color": {
          "optional": true
        }
      }
    },
    "node_modules/dedent": {
      "version": "0.7.0",
      "resolved": "https://registry.npmjs.org/dedent/-/dedent-0.7.0.tgz",
      "integrity": "sha512-Q6fKUPqnAHAyhiUgFU7BUzLiv0kd8saH9al7tnu5Q/okj6dnupxyTgFIBjVzJATdfIAm9NAsvXNzjaKa+bxVyA==",
      "dev": true
    },
    "node_modules/deep-eql": {
      "version": "3.0.1",
      "resolved": "https://registry.npmjs.org/deep-eql/-/deep-eql-3.0.1.tgz",
      "integrity": "sha512-+QeIQyN5ZuO+3Uk5DYh6/1eKO0m0YmJFGNmFHGACpf1ClL1nmlV/p4gNgbl2pJGxgXb4faqo6UE+M5ACEMyVcw==",
      "dev": true,
      "dependencies": {
        "type-detect": "^4.0.0"
      },
      "engines": {
        "node": ">=0.12"
      }
    },
    "node_modules/deep-is": {
      "version": "0.1.4",
      "resolved": "https://registry.npmjs.org/deep-is/-/deep-is-0.1.4.tgz",
      "integrity": "sha512-oIPzksmTg4/MriiaYGO+okXDT7ztn/w3Eptv/+gSIdMdKsJo0u4CfYNFJPy+4SKMuCqGw2wxnA+URMg3t8a/bQ==",
      "dev": true
    },
    "node_modules/deepmerge": {
      "version": "4.2.2",
      "resolved": "https://registry.npmjs.org/deepmerge/-/deepmerge-4.2.2.tgz",
      "integrity": "sha512-FJ3UgI4gIl+PHZm53knsuSFpE+nESMr7M4v9QcgB7S63Kj/6WqMiFQJpBBYz1Pt+66bZpP3Q7Lye0Oo9MPKEdg==",
      "dev": true,
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/depd": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/depd/-/depd-2.0.0.tgz",
      "integrity": "sha512-g7nH6P6dyDioJogAAGprGpCtVImJhpPk/roCzdb3fIh61/s/nPsfR6onyMwkCAR/OlC3yBC0lESvUoQEAssIrw==",
      "dev": true,
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/destroy": {
      "version": "1.2.0",
      "resolved": "https://registry.npmjs.org/destroy/-/destroy-1.2.0.tgz",
      "integrity": "sha512-2sJGJTaXIIaR1w4iJSNoN0hnMY7Gpc/n8D4qSCJw8QqFWXf7cuAgnEHxBpweaVcPevC2l3KpjYCx3NypQQgaJg==",
      "dev": true,
      "engines": {
        "node": ">= 0.8",
        "npm": "1.2.8000 || >= 1.4.16"
      }
    },
    "node_modules/detect-newline": {
      "version": "3.1.0",
      "resolved": "https://registry.npmjs.org/detect-newline/-/detect-newline-3.1.0.tgz",
      "integrity": "sha512-TLz+x/vEXm/Y7P7wn1EJFNLxYpUD4TgMosxY6fAVJUnJMbupHBOncxyWUG9OpTaH9EBD7uFI5LfEgmMOc54DsA==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/diff-sequences": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/diff-sequences/-/diff-sequences-28.1.1.tgz",
      "integrity": "sha512-FU0iFaH/E23a+a718l8Qa/19bF9p06kgE0KipMOMadwa3SjnaElKzPaUC0vnibs6/B/9ni97s61mcejk8W1fQw==",
      "dev": true,
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/doctrine": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/doctrine/-/doctrine-3.0.0.tgz",
      "integrity": "sha512-yS+Q5i3hBf7GBkd4KG8a7eBNNWNGLTaEwwYWUijIYM7zrlYDM0BFXHjjPWlWZ1Rg7UaddZeIDmi9jF3HmqiQ2w==",
      "dev": true,
      "dependencies": {
        "esutils": "^2.0.2"
      },
      "engines": {
        "node": ">=6.0.0"
      }
    },
    "node_modules/ee-first": {
      "version": "1.1.1",
      "resolved": "https://registry.npmjs.org/ee-first/-/ee-first-1.1.1.tgz",
      "integrity": "sha512-WMwm9LhRUo+WUaRN+vRuETqG89IgZphVSNkdFgeb6sS/E4OrDIN7t48CAewSHXc6C8lefD8KKfr5vY61brQlow==",
      "dev": true
    },
    "node_modules/electron-to-chromium": {
      "version": "1.4.170",
      "resolved": "https://registry.npmjs.org/electron-to-chromium/-/electron-to-chromium-1.4.170.tgz",
      "integrity": "sha512-rZ8PZLhK4ORPjFqLp9aqC4/S1j4qWFsPPz13xmWdrbBkU/LlxMcok+f+6f8YnQ57MiZwKtOaW15biZZsY5Igvw==",
      "dev": true
    },
    "node_modules/emittery": {
      "version": "0.10.2",
      "resolved": "https://registry.npmjs.org/emittery/-/emittery-0.10.2.tgz",
      "integrity": "sha512-aITqOwnLanpHLNXZJENbOgjUBeHocD+xsSJmNrjovKBW5HbSpW3d1pEls7GFQPUWXiwG9+0P4GtHfEqC/4M0Iw==",
      "dev": true,
      "engines": {
        "node": ">=12"
      },
      "funding": {
        "url": "https://github.com/sindresorhus/emittery?sponsor=1"
      }
    },
    "node_modules/emoji-regex": {
      "version": "8.0.0",
      "resolved": "https://registry.npmjs.org/emoji-regex/-/emoji-regex-8.0.0.tgz",
      "integrity": "sha512-MSjYzcWNOA0ewAHpz0MxpYFvwg6yjy1NG3xteoqz644VCo/RPgnr1/GGt+ic3iJTzQ8Eu3TdM14SawnVUmGE6A==",
      "dev": true
    },
    "node_modules/encodeurl": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/encodeurl/-/encodeurl-1.0.2.tgz",
      "integrity": "sha512-TPJXq8JqFaVYm2CWmPvnP2Iyo4ZSM7/QKcSmuMLDObfpH5fi7RUGmd/rTDf+rut/saiDiQEeVTNgAmJEdAOx0w==",
      "dev": true,
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/error-ex": {
      "version": "1.3.2",
      "resolved": "https://registry.npmjs.org/error-ex/-/error-ex-1.3.2.tgz",
      "integrity": "sha512-7dFHNmqeFSEt2ZBsCriorKnn3Z2pj+fd9kmI6QoWw4//DL+icEBfc0U7qJCisqrTsKTjw4fNFy2pW9OqStD84g==",
      "dev": true,
      "dependencies": {
        "is-arrayish": "^0.2.1"
      }
    },
    "node_modules/escalade": {
      "version": "3.1.1",
      "resolved": "https://registry.npmjs.org/escalade/-/escalade-3.1.1.tgz",
      "integrity": "sha512-k0er2gUkLf8O0zKJiAhmkTnJlTvINGv7ygDNPbeIsX/TJjGJZHuh9B2UxbsaEkmlEo9MfhrSzmhIlhRlI2GXnw==",
      "dev": true,
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/escape-html": {
      "version": "1.0.3",
      "resolved": "https://registry.npmjs.org/escape-html/-/escape-html-1.0.3.tgz",
      "integrity": "sha512-NiSupZ4OeuGwr68lGIeym/ksIZMJodUGOSCZ/FSnTxcrekbvqrgdUxlJOMpijaKZVjAJrWrGs/6Jy8OMuyj9ow==",
      "dev": true
    },
    "node_modules/escape-string-regexp": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/escape-string-regexp/-/escape-string-regexp-4.0.0.tgz",
      "integrity": "sha512-TtpcNJ3XAzx3Gq8sWRzJaVajRs0uVxA2YAkdb1jm2YkPz4G6egUFAyA3n5vtEIZefPk5Wa4UXbKuS5fKkJWdgA==",
      "dev": true,
      "engines": {
        "node": ">=10"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/eslint": {
      "version": "8.16.0",
      "resolved": "https://registry.npmjs.org/eslint/-/eslint-8.16.0.tgz",
      "integrity": "sha512-MBndsoXY/PeVTDJeWsYj7kLZ5hQpJOfMYLsF6LicLHQWbRDG19lK5jOix4DPl8yY4SUFcE3txy86OzFLWT+yoA==",
      "dev": true,
      "dependencies": {
        "@eslint/eslintrc": "^1.3.0",
        "@humanwhocodes/config-array": "^0.9.2",
        "ajv": "^6.10.0",
        "chalk": "^4.0.0",
        "cross-spawn": "^7.0.2",
        "debug": "^4.3.2",
        "doctrine": "^3.0.0",
        "escape-string-regexp": "^4.0.0",
        "eslint-scope": "^7.1.1",
        "eslint-utils": "^3.0.0",
        "eslint-visitor-keys": "^3.3.0",
        "espree": "^9.3.2",
        "esquery": "^1.4.0",
        "esutils": "^2.0.2",
        "fast-deep-equal": "^3.1.3",
        "file-entry-cache": "^6.0.1",
        "functional-red-black-tree": "^1.0.1",
        "glob-parent": "^6.0.1",
        "globals": "^13.15.0",
        "ignore": "^5.2.0",
        "import-fresh": "^3.0.0",
        "imurmurhash": "^0.1.4",
        "is-glob": "^4.0.0",
        "js-yaml": "^4.1.0",
        "json-stable-stringify-without-jsonify": "^1.0.1",
        "levn": "^0.4.1",
        "lodash.merge": "^4.6.2",
        "minimatch": "^3.1.2",
        "natural-compare": "^1.4.0",
        "optionator": "^0.9.1",
        "regexpp": "^3.2.0",
        "strip-ansi": "^6.0.1",
        "strip-json-comments": "^3.1.0",
        "text-table": "^0.2.0",
        "v8-compile-cache": "^2.0.3"
      },
      "bin": {
        "eslint": "bin/eslint.js"
      },
      "engines": {
        "node": "^12.22.0 || ^14.17.0 || >=16.0.0"
      },
      "funding": {
        "url": "https://opencollective.com/eslint"
      }
    },
    "node_modules/eslint-scope": {
      "version": "7.1.1",
      "resolved": "https://registry.npmjs.org/eslint-scope/-/eslint-scope-7.1.1.tgz",
      "integrity": "sha512-QKQM/UXpIiHcLqJ5AOyIW7XZmzjkzQXYE54n1++wb0u9V/abW3l9uQnxX8Z5Xd18xyKIMTUAyQ0k1e8pz6LUrw==",
      "dev": true,
      "dependencies": {
        "esrecurse": "^4.3.0",
        "estraverse": "^5.2.0"
      },
      "engines": {
        "node": "^12.22.0 || ^14.17.0 || >=16.0.0"
      }
    },
    "node_modules/eslint-utils": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/eslint-utils/-/eslint-utils-3.0.0.tgz",
      "integrity": "sha512-uuQC43IGctw68pJA1RgbQS8/NP7rch6Cwd4j3ZBtgo4/8Flj4eGE7ZYSZRN3iq5pVUv6GPdW5Z1RFleo84uLDA==",
      "dev": true,
      "dependencies": {
        "eslint-visitor-keys": "^2.0.0"
      },
      "engines": {
        "node": "^10.0.0 || ^12.0.0 || >= 14.0.0"
      },
      "funding": {
        "url": "https://github.com/sponsors/mysticatea"
      },
      "peerDependencies": {
        "eslint": ">=5"
      }
    },
    "node_modules/eslint-utils/node_modules/eslint-visitor-keys": {
      "version": "2.1.0",
      "resolved": "https://registry.npmjs.org/eslint-visitor-keys/-/eslint-visitor-keys-2.1.0.tgz",
      "integrity": "sha512-0rSmRBzXgDzIsD6mGdJgevzgezI534Cer5L/vyMX0kHzT/jiB43jRhd9YUlMGYLQy2zprNmoT8qasCGtY+QaKw==",
      "dev": true,
      "engines": {
        "node": ">=10"
      }
    },
    "node_modules/eslint-visitor-keys": {
      "version": "3.3.0",
      "resolved": "https://registry.npmjs.org/eslint-visitor-keys/-/eslint-visitor-keys-3.3.0.tgz",
      "integrity": "sha512-mQ+suqKJVyeuwGYHAdjMFqjCyfl8+Ldnxuyp3ldiMBFKkvytrXUZWaiPCEav8qDHKty44bD+qV1IP4T+w+xXRA==",
      "dev": true,
      "engines": {
        "node": "^12.22.0 || ^14.17.0 || >=16.0.0"
      }
    },
    "node_modules/espree": {
      "version": "9.3.2",
      "resolved": "https://registry.npmjs.org/espree/-/espree-9.3.2.tgz",
      "integrity": "sha512-D211tC7ZwouTIuY5x9XnS0E9sWNChB7IYKX/Xp5eQj3nFXhqmiUDB9q27y76oFl8jTg3pXcQx/bpxMfs3CIZbA==",
      "dev": true,
      "dependencies": {
        "acorn": "^8.7.1",
        "acorn-jsx": "^5.3.2",
        "eslint-visitor-keys": "^3.3.0"
      },
      "engines": {
        "node": "^12.22.0 || ^14.17.0 || >=16.0.0"
      }
    },
    "node_modules/esprima": {
      "version": "4.0.1",
      "resolved": "https://registry.npmjs.org/esprima/-/esprima-4.0.1.tgz",
      "integrity": "sha512-eGuFFw7Upda+g4p+QHvnW0RyTX/SVeJBDM/gCtMARO0cLuT2HcEKnTPvhjV6aGeqrCB/sbNop0Kszm0jsaWU4A==",
      "dev": true,
      "bin": {
        "esparse": "bin/esparse.js",
        "esvalidate": "bin/esvalidate.js"
      },
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/esquery": {
      "version": "1.4.0",
      "resolved": "https://registry.npmjs.org/esquery/-/esquery-1.4.0.tgz",
      "integrity": "sha512-cCDispWt5vHHtwMY2YrAQ4ibFkAL8RbH5YGBnZBc90MolvvfkkQcJro/aZiAQUlQ3qgrYS6D6v8Gc5G5CQsc9w==",
      "dev": true,
      "dependencies": {
        "estraverse": "^5.1.0"
      },
      "engines": {
        "node": ">=0.10"
      }
    },
    "node_modules/esrecurse": {
      "version": "4.3.0",
      "resolved": "https://registry.npmjs.org/esrecurse/-/esrecurse-4.3.0.tgz",
      "integrity": "sha512-KmfKL3b6G+RXvP8N1vr3Tq1kL/oCFgn2NYXEtqP8/L3pKapUA4G8cFVaoF3SU323CD4XypR/ffioHmkti6/Tag==",
      "dev": true,
      "dependencies": {
        "estraverse": "^5.2.0"
      },
      "engines": {
        "node": ">=4.0"
      }
    },
    "node_modules/estraverse": {
      "version": "5.3.0",
      "resolved": "https://registry.npmjs.org/estraverse/-/estraverse-5.3.0.tgz",
      "integrity": "sha512-MMdARuVEQziNTeJD8DgMqmhwR11BRQ/cBP+pLtYdSTnf3MIO8fFeiINEbX36ZdNlfU/7A9f3gUw49B3oQsvwBA==",
      "dev": true,
      "engines": {
        "node": ">=4.0"
      }
    },
    "node_modules/esutils": {
      "version": "2.0.3",
      "resolved": "https://registry.npmjs.org/esutils/-/esutils-2.0.3.tgz",
      "integrity": "sha512-kVscqXk4OCp68SZ0dkgEKVi6/8ij300KBWTJq32P/dYeWTSwK41WyTxalN1eRmA5Z9UU/LX9D7FWSmV9SAYx6g==",
      "dev": true,
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/etag": {
      "version": "1.8.1",
      "resolved": "https://registry.npmjs.org/etag/-/etag-1.8.1.tgz",
      "integrity": "sha512-aIL5Fx7mawVa300al2BnEE4iNvo1qETxLrPI/o05L7z6go7fCw1J6EQmbK4FmJ2AS7kgVF/KEZWufBfdClMcPg==",
      "dev": true,
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/execa": {
      "version": "5.1.1",
      "resolved": "https://registry.npmjs.org/execa/-/execa-5.1.1.tgz",
      "integrity": "sha512-8uSpZZocAZRBAPIEINJj3Lo9HyGitllczc27Eh5YYojjMFMn8yHMDMaUHE2Jqfq05D/wucwI4JGURyXt1vchyg==",
      "dev": true,
      "dependencies": {
        "cross-spawn": "^7.0.3",
        "get-stream": "^6.0.0",
        "human-signals": "^2.1.0",
        "is-stream": "^2.0.0",
        "merge-stream": "^2.0.0",
        "npm-run-path": "^4.0.1",
        "onetime": "^5.1.2",
        "signal-exit": "^3.0.3",
        "strip-final-newline": "^2.0.0"
      },
      "engines": {
        "node": ">=10"
      },
      "funding": {
        "url": "https://github.com/sindresorhus/execa?sponsor=1"
      }
    },
    "node_modules/exit": {
      "version": "0.1.2",
      "resolved": "https://registry.npmjs.org/exit/-/exit-0.1.2.tgz",
      "integrity": "sha512-Zk/eNKV2zbjpKzrsQ+n1G6poVbErQxJ0LBOJXaKZ1EViLzH+hrLu9cdXI4zw9dBQJslwBEpbQ2P1oS7nDxs6jQ==",
      "dev": true,
      "engines": {
        "node": ">= 0.8.0"
      }
    },
    "node_modules/expect": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/expect/-/expect-28.1.1.tgz",
      "integrity": "sha512-/AANEwGL0tWBwzLNOvO0yUdy2D52jVdNXppOqswC49sxMN2cPWsGCQdzuIf9tj6hHoBQzNvx75JUYuQAckPo3w==",
      "dev": true,
      "dependencies": {
        "@jest/expect-utils": "^28.1.1",
        "jest-get-type": "^28.0.2",
        "jest-matcher-utils": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-util": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/express": {
      "version": "4.18.1",
      "resolved": "https://registry.npmjs.org/express/-/express-4.18.1.tgz",
      "integrity": "sha512-zZBcOX9TfehHQhtupq57OF8lFZ3UZi08Y97dwFCkD8p9d/d2Y3M+ykKcwaMDEL+4qyUolgBDX6AblpR3fL212Q==",
      "dev": true,
      "dependencies": {
        "accepts": "~1.3.8",
        "array-flatten": "1.1.1",
        "body-parser": "1.20.0",
        "content-disposition": "0.5.4",
        "content-type": "~1.0.4",
        "cookie": "0.5.0",
        "cookie-signature": "1.0.6",
        "debug": "2.6.9",
        "depd": "2.0.0",
        "encodeurl": "~1.0.2",
        "escape-html": "~1.0.3",
        "etag": "~1.8.1",
        "finalhandler": "1.2.0",
        "fresh": "0.5.2",
        "http-errors": "2.0.0",
        "merge-descriptors": "1.0.1",
        "methods": "~1.1.2",
        "on-finished": "2.4.1",
        "parseurl": "~1.3.3",
        "path-to-regexp": "0.1.7",
        "proxy-addr": "~2.0.7",
        "qs": "6.10.3",
        "range-parser": "~1.2.1",
        "safe-buffer": "5.2.1",
        "send": "0.18.0",
        "serve-static": "1.15.0",
        "setprototypeof": "1.2.0",
        "statuses": "2.0.1",
        "type-is": "~1.6.18",
        "utils-merge": "1.0.1",
        "vary": "~1.1.2"
      },
      "engines": {
        "node": ">= 0.10.0"
      }
    },
    "node_modules/express/node_modules/debug": {
      "version": "2.6.9",
      "resolved": "https://registry.npmjs.org/debug/-/debug-2.6.9.tgz",
      "integrity": "sha512-bC7ElrdJaJnPbAP+1EotYvqZsb3ecl5wi6Bfi6BJTUcNowp6cvspg0jXznRTKDjm/E7AdgFBVeAPVMNcKGsHMA==",
      "dev": true,
      "dependencies": {
        "ms": "2.0.0"
      }
    },
    "node_modules/express/node_modules/ms": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/ms/-/ms-2.0.0.tgz",
      "integrity": "sha512-Tpp60P6IUJDTuOq/5Z8cdskzJujfwqfOTkrwIwj7IRISpnkJnT6SyJ4PCPnGMoFjC9ddhal5KVIYtAt97ix05A==",
      "dev": true
    },
    "node_modules/express/node_modules/qs": {
      "version": "6.10.3",
      "resolved": "https://registry.npmjs.org/qs/-/qs-6.10.3.tgz",
      "integrity": "sha512-wr7M2E0OFRfIfJZjKGieI8lBKb7fRCH4Fv5KNPEs7gJ8jadvotdsS08PzOKR7opXhZ/Xkjtt3WF9g38drmyRqQ==",
      "dev": true,
      "dependencies": {
        "side-channel": "^1.0.4"
      },
      "engines": {
        "node": ">=0.6"
      },
      "funding": {
        "url": "https://github.com/sponsors/ljharb"
      }
    },
    "node_modules/fast-deep-equal": {
      "version": "3.1.3",
      "resolved": "https://registry.npmjs.org/fast-deep-equal/-/fast-deep-equal-3.1.3.tgz",
      "integrity": "sha512-f3qQ9oQy9j2AhBe/H9VC91wLmKBCCU/gDOnKNAYG5hswO7BLKj09Hc5HYNz9cGI++xlpDCIgDaitVs03ATR84Q==",
      "dev": true
    },
    "node_modules/fast-json-stable-stringify": {
      "version": "2.1.0",
      "resolved": "https://registry.npmjs.org/fast-json-stable-stringify/-/fast-json-stable-stringify-2.1.0.tgz",
      "integrity": "sha512-lhd/wF+Lk98HZoTCtlVraHtfh5XYijIjalXck7saUtuanSDyLMxnHhSXEDJqHxD7msR8D0uCmqlkwjCV8xvwHw==",
      "dev": true
    },
    "node_modules/fast-levenshtein": {
      "version": "2.0.6",
      "resolved": "https://registry.npmjs.org/fast-levenshtein/-/fast-levenshtein-2.0.6.tgz",
      "integrity": "sha512-DCXu6Ifhqcks7TZKY3Hxp3y6qphY5SJZmrWMDrKcERSOXWQdMhU9Ig/PYrzyw/ul9jOIyh0N4M0tbC5hodg8dw==",
      "dev": true
    },
    "node_modules/fb-watchman": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/fb-watchman/-/fb-watchman-2.0.1.tgz",
      "integrity": "sha512-DkPJKQeY6kKwmuMretBhr7G6Vodr7bFwDYTXIkfG1gjvNpaxBTQV3PbXg6bR1c1UP4jPOX0jHUbbHANL9vRjVg==",
      "dev": true,
      "dependencies": {
        "bser": "2.1.1"
      }
    },
    "node_modules/file-entry-cache": {
      "version": "6.0.1",
      "resolved": "https://registry.npmjs.org/file-entry-cache/-/file-entry-cache-6.0.1.tgz",
      "integrity": "sha512-7Gps/XWymbLk2QLYK4NzpMOrYjMhdIxXuIvy2QBsLE6ljuodKvdkWs/cpyJJ3CVIVpH0Oi1Hvg1ovbMzLdFBBg==",
      "dev": true,
      "dependencies": {
        "flat-cache": "^3.0.4"
      },
      "engines": {
        "node": "^10.12.0 || >=12.0.0"
      }
    },
    "node_modules/fill-range": {
      "version": "7.0.1",
      "resolved": "https://registry.npmjs.org/fill-range/-/fill-range-7.0.1.tgz",
      "integrity": "sha512-qOo9F+dMUmC2Lcb4BbVvnKJxTPjCm+RRpe4gDuGrzkL7mEVl/djYSu2OdQ2Pa302N4oqkSg9ir6jaLWJ2USVpQ==",
      "dev": true,
      "dependencies": {
        "to-regex-range": "^5.0.1"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/finalhandler": {
      "version": "1.2.0",
      "resolved": "https://registry.npmjs.org/finalhandler/-/finalhandler-1.2.0.tgz",
      "integrity": "sha512-5uXcUVftlQMFnWC9qu/svkWv3GTd2PfUhK/3PLkYNAe7FbqJMt3515HaxE6eRL74GdsriiwujiawdaB1BpEISg==",
      "dev": true,
      "dependencies": {
        "debug": "2.6.9",
        "encodeurl": "~1.0.2",
        "escape-html": "~1.0.3",
        "on-finished": "2.4.1",
        "parseurl": "~1.3.3",
        "statuses": "2.0.1",
        "unpipe": "~1.0.0"
      },
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/finalhandler/node_modules/debug": {
      "version": "2.6.9",
      "resolved": "https://registry.npmjs.org/debug/-/debug-2.6.9.tgz",
      "integrity": "sha512-bC7ElrdJaJnPbAP+1EotYvqZsb3ecl5wi6Bfi6BJTUcNowp6cvspg0jXznRTKDjm/E7AdgFBVeAPVMNcKGsHMA==",
      "dev": true,
      "dependencies": {
        "ms": "2.0.0"
      }
    },
    "node_modules/finalhandler/node_modules/ms": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/ms/-/ms-2.0.0.tgz",
      "integrity": "sha512-Tpp60P6IUJDTuOq/5Z8cdskzJujfwqfOTkrwIwj7IRISpnkJnT6SyJ4PCPnGMoFjC9ddhal5KVIYtAt97ix05A==",
      "dev": true
    },
    "node_modules/flat-cache": {
      "version": "3.0.4",
      "resolved": "https://registry.npmjs.org/flat-cache/-/flat-cache-3.0.4.tgz",
      "integrity": "sha512-dm9s5Pw7Jc0GvMYbshN6zchCA9RgQlzzEZX3vylR9IqFfS8XciblUXOKfW6SiuJ0e13eDYZoZV5wdrev7P3Nwg==",
      "dev": true,
      "dependencies": {
        "flatted": "^3.1.0",
        "rimraf": "^3.0.2"
      },
      "engines": {
        "node": "^10.12.0 || >=12.0.0"
      }
    },
    "node_modules/flatted": {
      "version": "3.2.5",
      "resolved": "https://registry.npmjs.org/flatted/-/flatted-3.2.5.tgz",
      "integrity": "sha512-WIWGi2L3DyTUvUrwRKgGi9TwxQMUEqPOPQBVi71R96jZXJdFskXEmf54BoZaS1kknGODoIGASGEzBUYdyMCBJg==",
      "dev": true
    },
    "node_modules/forwarded": {
      "version": "0.2.0",
      "resolved": "https://registry.npmjs.org/forwarded/-/forwarded-0.2.0.tgz",
      "integrity": "sha512-buRG0fpBtRHSTCOASe6hD258tEubFoRLb4ZNA6NxMVHNw2gOcwHo9wyablzMzOA5z9xA9L1KNjk/Nt6MT9aYow==",
      "dev": true,
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/fresh": {
      "version": "0.5.2",
      "resolved": "https://registry.npmjs.org/fresh/-/fresh-0.5.2.tgz",
      "integrity": "sha512-zJ2mQYM18rEFOudeV4GShTGIQ7RbzA7ozbU9I/XBpm7kqgMywgmylMwXHxZJmkVoYkna9d2pVXVXPdYTP9ej8Q==",
      "dev": true,
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/fs.realpath": {
      "version": "1.0.0",
      "resolved": "https://registry.npmjs.org/fs.realpath/-/fs.realpath-1.0.0.tgz",
      "integrity": "sha512-OO0pH2lK6a0hZnAdau5ItzHPI6pUlvI7jMVnxUQRtw4owF2wk8lOSabtGDCTP4Ggrg2MbGnWO9X8K1t4+fGMDw==",
      "dev": true
    },
    "node_modules/fsevents": {
      "version": "2.3.2",
      "resolved": "https://registry.npmjs.org/fsevents/-/fsevents-2.3.2.tgz",
      "integrity": "sha512-xiqMQR4xAeHTuB9uWm+fFRcIOgKBMiOBP+eXiyT7jsgVCq1bkVygt00oASowB7EdtpOHaaPgKt812P9ab+DDKA==",
      "dev": true,
      "hasInstallScript": true,
      "optional": true,
      "os": [
        "darwin"
      ],
      "engines": {
        "node": "^8.16.0 || ^10.6.0 || >=11.0.0"
      }
    },
    "node_modules/function-bind": {
      "version": "1.1.1",
      "resolved": "https://registry.npmjs.org/function-bind/-/function-bind-1.1.1.tgz",
      "integrity": "sha512-yIovAzMX49sF8Yl58fSCWJ5svSLuaibPxXQJFLmBObTuCr0Mf1KiPopGM9NiFjiYBCbfaa2Fh6breQ6ANVTI0A==",
      "dev": true
    },
    "node_modules/functional-red-black-tree": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/functional-red-black-tree/-/functional-red-black-tree-1.0.1.tgz",
      "integrity": "sha512-dsKNQNdj6xA3T+QlADDA7mOSlX0qiMINjn0cgr+eGHGsbSHzTabcIogz2+p/iqP1Xs6EP/sS2SbqH+brGTbq0g==",
      "dev": true
    },
    "node_modules/gensync": {
      "version": "1.0.0-beta.2",
      "resolved": "https://registry.npmjs.org/gensync/-/gensync-1.0.0-beta.2.tgz",
      "integrity": "sha512-3hN7NaskYvMDLQY55gnW3NQ+mesEAepTqlg+VEbj7zzqEMBVNhzcGYYeqFo/TlYz6eQiFcp1HcsCZO+nGgS8zg==",
      "dev": true,
      "engines": {
        "node": ">=6.9.0"
      }
    },
    "node_modules/get-caller-file": {
      "version": "2.0.5",
      "resolved": "https://registry.npmjs.org/get-caller-file/-/get-caller-file-2.0.5.tgz",
      "integrity": "sha512-DyFP3BM/3YHTQOCUL/w0OZHR0lpKeGrxotcHWcqNEdnltqFwXVfhEBQ94eIo34AfQpo0rGki4cyIiftY06h2Fg==",
      "dev": true,
      "engines": {
        "node": "6.* || 8.* || >= 10.*"
      }
    },
    "node_modules/get-func-name": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/get-func-name/-/get-func-name-2.0.0.tgz",
      "integrity": "sha512-Hm0ixYtaSZ/V7C8FJrtZIuBBI+iSgL+1Aq82zSu8VQNB4S3Gk8e7Qs3VwBDJAhmRZcFqkl3tQu36g/Foh5I5ig==",
      "dev": true,
      "engines": {
        "node": "*"
      }
    },
    "node_modules/get-intrinsic": {
      "version": "1.1.2",
      "resolved": "https://registry.npmjs.org/get-intrinsic/-/get-intrinsic-1.1.2.tgz",
      "integrity": "sha512-Jfm3OyCxHh9DJyc28qGk+JmfkpO41A4XkneDSujN9MDXrm4oDKdHvndhZ2dN94+ERNfkYJWDclW6k2L/ZGHjXA==",
      "dev": true,
      "dependencies": {
        "function-bind": "^1.1.1",
        "has": "^1.0.3",
        "has-symbols": "^1.0.3"
      },
      "funding": {
        "url": "https://github.com/sponsors/ljharb"
      }
    },
    "node_modules/get-package-type": {
      "version": "0.1.0",
      "resolved": "https://registry.npmjs.org/get-package-type/-/get-package-type-0.1.0.tgz",
      "integrity": "sha512-pjzuKtY64GYfWizNAJ0fr9VqttZkNiK2iS430LtIHzjBEr6bX8Am2zm4sW4Ro5wjWW5cAlRL1qAMTcXbjNAO2Q==",
      "dev": true,
      "engines": {
        "node": ">=8.0.0"
      }
    },
    "node_modules/get-stream": {
      "version": "6.0.1",
      "resolved": "https://registry.npmjs.org/get-stream/-/get-stream-6.0.1.tgz",
      "integrity": "sha512-ts6Wi+2j3jQjqi70w5AlN8DFnkSwC+MqmxEzdEALB2qXZYV3X/b1CTfgPLGJNMeAWxdPfU8FO1ms3NUfaHCPYg==",
      "dev": true,
      "engines": {
        "node": ">=10"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/glob": {
      "version": "7.2.3",
      "resolved": "https://registry.npmjs.org/glob/-/glob-7.2.3.tgz",
      "integrity": "sha512-nFR0zLpU2YCaRxwoCJvL6UvCH2JFyFVIvwTLsIf21AuHlMskA1hhTdk+LlYJtOlYt9v6dvszD2BGRqBL+iQK9Q==",
      "dev": true,
      "dependencies": {
        "fs.realpath": "^1.0.0",
        "inflight": "^1.0.4",
        "inherits": "2",
        "minimatch": "^3.1.1",
        "once": "^1.3.0",
        "path-is-absolute": "^1.0.0"
      },
      "engines": {
        "node": "*"
      },
      "funding": {
        "url": "https://github.com/sponsors/isaacs"
      }
    },
    "node_modules/glob-parent": {
      "version": "6.0.2",
      "resolved": "https://registry.npmjs.org/glob-parent/-/glob-parent-6.0.2.tgz",
      "integrity": "sha512-XxwI8EOhVQgWp6iDL+3b0r86f4d6AX6zSU55HfB4ydCEuXLXc5FcYeOu+nnGftS4TEju/11rt4KJPTMgbfmv4A==",
      "dev": true,
      "dependencies": {
        "is-glob": "^4.0.3"
      },
      "engines": {
        "node": ">=10.13.0"
      }
    },
    "node_modules/globals": {
      "version": "13.15.0",
      "resolved": "https://registry.npmjs.org/globals/-/globals-13.15.0.tgz",
      "integrity": "sha512-bpzcOlgDhMG070Av0Vy5Owklpv1I6+j96GhUI7Rh7IzDCKLzboflLrrfqMu8NquDbiR4EOQk7XzJwqVJxicxog==",
      "dev": true,
      "dependencies": {
        "type-fest": "^0.20.2"
      },
      "engines": {
        "node": ">=8"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/graceful-fs": {
      "version": "4.2.10",
      "resolved": "https://registry.npmjs.org/graceful-fs/-/graceful-fs-4.2.10.tgz",
      "integrity": "sha512-9ByhssR2fPVsNZj478qUUbKfmL0+t5BDVyjShtyZZLiK7ZDAArFFfopyOTj0M05wE2tJPisA4iTnnXl2YoPvOA==",
      "dev": true
    },
    "node_modules/has": {
      "version": "1.0.3",
      "resolved": "https://registry.npmjs.org/has/-/has-1.0.3.tgz",
      "integrity": "sha512-f2dvO0VU6Oej7RkWJGrehjbzMAjFp5/VKPp5tTpWIV4JHHZK1/BxbFRtf/siA2SWTe09caDmVtYYzWEIbBS4zw==",
      "dev": true,
      "dependencies": {
        "function-bind": "^1.1.1"
      },
      "engines": {
        "node": ">= 0.4.0"
      }
    },
    "node_modules/has-flag": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/has-flag/-/has-flag-4.0.0.tgz",
      "integrity": "sha512-EykJT/Q1KjTWctppgIAgfSO0tKVuZUjhgMr17kqTumMl6Afv3EISleU7qZUzoXDFTAHTDC4NOoG/ZxU3EvlMPQ==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/has-symbols": {
      "version": "1.0.3",
      "resolved": "https://registry.npmjs.org/has-symbols/-/has-symbols-1.0.3.tgz",
      "integrity": "sha512-l3LCuF6MgDNwTDKkdYGEihYjt5pRPbEg46rtlmnSPlUbgmB8LOIrKJbYYFBSbnPaJexMKtiPO8hmeRjRz2Td+A==",
      "dev": true,
      "engines": {
        "node": ">= 0.4"
      },
      "funding": {
        "url": "https://github.com/sponsors/ljharb"
      }
    },
    "node_modules/html-escaper": {
      "version": "2.0.2",
      "resolved": "https://registry.npmjs.org/html-escaper/-/html-escaper-2.0.2.tgz",
      "integrity": "sha512-H2iMtd0I4Mt5eYiapRdIDjp+XzelXQ0tFE4JS7YFwFevXXMmOp9myNrUvCg0D6ws8iqkRPBfKHgbwig1SmlLfg==",
      "dev": true
    },
    "node_modules/http-errors": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/http-errors/-/http-errors-2.0.0.tgz",
      "integrity": "sha512-FtwrG/euBzaEjYeRqOgly7G0qviiXoJWnvEH2Z1plBdXgbyjv34pHTSb9zoeHMyDy33+DWy5Wt9Wo+TURtOYSQ==",
      "dev": true,
      "dependencies": {
        "depd": "2.0.0",
        "inherits": "2.0.4",
        "setprototypeof": "1.2.0",
        "statuses": "2.0.1",
        "toidentifier": "1.0.1"
      },
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/human-signals": {
      "version": "2.1.0",
      "resolved": "https://registry.npmjs.org/human-signals/-/human-signals-2.1.0.tgz",
      "integrity": "sha512-B4FFZ6q/T2jhhksgkbEW3HBvWIfDW85snkQgawt07S7J5QXTk6BkNV+0yAeZrM5QpMAdYlocGoljn0sJ/WQkFw==",
      "dev": true,
      "engines": {
        "node": ">=10.17.0"
      }
    },
    "node_modules/ignore": {
      "version": "5.2.0",
      "resolved": "https://registry.npmjs.org/ignore/-/ignore-5.2.0.tgz",
      "integrity": "sha512-CmxgYGiEPCLhfLnpPp1MoRmifwEIOgjcHXxOBjv7mY96c+eWScsOP9c112ZyLdWHi0FxHjI+4uVhKYp/gcdRmQ==",
      "dev": true,
      "engines": {
        "node": ">= 4"
      }
    },
    "node_modules/import-fresh": {
      "version": "3.3.0",
      "resolved": "https://registry.npmjs.org/import-fresh/-/import-fresh-3.3.0.tgz",
      "integrity": "sha512-veYYhQa+D1QBKznvhUHxb8faxlrwUnxseDAbAp457E0wLNio2bOSKnjYDhMj+YiAq61xrMGhQk9iXVk5FzgQMw==",
      "dev": true,
      "dependencies": {
        "parent-module": "^1.0.0",
        "resolve-from": "^4.0.0"
      },
      "engines": {
        "node": ">=6"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/import-local": {
      "version": "3.1.0",
      "resolved": "https://registry.npmjs.org/import-local/-/import-local-3.1.0.tgz",
      "integrity": "sha512-ASB07uLtnDs1o6EHjKpX34BKYDSqnFerfTOJL2HvMqF70LnxpjkzDB8J44oT9pu4AMPkQwf8jl6szgvNd2tRIg==",
      "dev": true,
      "dependencies": {
        "pkg-dir": "^4.2.0",
        "resolve-cwd": "^3.0.0"
      },
      "bin": {
        "import-local-fixture": "fixtures/cli.js"
      },
      "engines": {
        "node": ">=8"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/imurmurhash": {
      "version": "0.1.4",
      "resolved": "https://registry.npmjs.org/imurmurhash/-/imurmurhash-0.1.4.tgz",
      "integrity": "sha512-JmXMZ6wuvDmLiHEml9ykzqO6lwFbof0GG4IkcGaENdCRDDmMVnny7s5HsIgHCbaq0w2MyPhDqkhTUgS2LU2PHA==",
      "dev": true,
      "engines": {
        "node": ">=0.8.19"
      }
    },
    "node_modules/inflight": {
      "version": "1.0.6",
      "resolved": "https://registry.npmjs.org/inflight/-/inflight-1.0.6.tgz",
      "integrity": "sha512-k92I/b08q4wvFscXCLvqfsHCrjrF7yiXsQuIVvVE7N82W3+aqpzuUdBbfhWcy/FZR3/4IgflMgKLOsvPDrGCJA==",
      "dev": true,
      "dependencies": {
        "once": "^1.3.0",
        "wrappy": "1"
      }
    },
    "node_modules/inherits": {
      "version": "2.0.4",
      "resolved": "https://registry.npmjs.org/inherits/-/inherits-2.0.4.tgz",
      "integrity": "sha512-k/vGaX4/Yla3WzyMCvTQOXYeIHvqOKtnqBduzTHpzpQZzAskKMhZ2K+EnBiSM9zGSoIFeMpXKxa4dYeZIQqewQ==",
      "dev": true
    },
    "node_modules/ipaddr.js": {
      "version": "1.9.1",
      "resolved": "https://registry.npmjs.org/ipaddr.js/-/ipaddr.js-1.9.1.tgz",
      "integrity": "sha512-0KI/607xoxSToH7GjN1FfSbLoU0+btTicjsQSWQlh/hZykN8KpmMf7uYwPW3R+akZ6R/w18ZlXSHBYXiYUPO3g==",
      "dev": true,
      "engines": {
        "node": ">= 0.10"
      }
    },
    "node_modules/is-arrayish": {
      "version": "0.2.1",
      "resolved": "https://registry.npmjs.org/is-arrayish/-/is-arrayish-0.2.1.tgz",
      "integrity": "sha512-zz06S8t0ozoDXMG+ube26zeCTNXcKIPJZJi8hBrF4idCLms4CG9QtK7qBl1boi5ODzFpjswb5JPmHCbMpjaYzg==",
      "dev": true
    },
    "node_modules/is-core-module": {
      "version": "2.9.0",
      "resolved": "https://registry.npmjs.org/is-core-module/-/is-core-module-2.9.0.tgz",
      "integrity": "sha512-+5FPy5PnwmO3lvfMb0AsoPaBG+5KHUI0wYFXOtYPnVVVspTFUuMZNfNaNVRt3FZadstu2c8x23vykRW/NBoU6A==",
      "dev": true,
      "dependencies": {
        "has": "^1.0.3"
      },
      "funding": {
        "url": "https://github.com/sponsors/ljharb"
      }
    },
    "node_modules/is-extglob": {
      "version": "2.1.1",
      "resolved": "https://registry.npmjs.org/is-extglob/-/is-extglob-2.1.1.tgz",
      "integrity": "sha512-SbKbANkN603Vi4jEZv49LeVJMn4yGwsbzZworEoyEiutsN3nJYdbO36zfhGJ6QEDpOZIFkDtnq5JRxmvl3jsoQ==",
      "dev": true,
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/is-fullwidth-code-point": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/is-fullwidth-code-point/-/is-fullwidth-code-point-3.0.0.tgz",
      "integrity": "sha512-zymm5+u+sCsSWyD9qNaejV3DFvhCKclKdizYaJUuHA83RLjb7nSuGnddCHGv0hk+KY7BMAlsWeK4Ueg6EV6XQg==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/is-generator-fn": {
      "version": "2.1.0",
      "resolved": "https://registry.npmjs.org/is-generator-fn/-/is-generator-fn-2.1.0.tgz",
      "integrity": "sha512-cTIB4yPYL/Grw0EaSzASzg6bBy9gqCofvWN8okThAYIxKJZC+udlRAmGbM0XLeniEJSs8uEgHPGuHSe1XsOLSQ==",
      "dev": true,
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/is-glob": {
      "version": "4.0.3",
      "resolved": "https://registry.npmjs.org/is-glob/-/is-glob-4.0.3.tgz",
      "integrity": "sha512-xelSayHH36ZgE7ZWhli7pW34hNbNl8Ojv5KVmkJD4hBdD3th8Tfk9vYasLM+mXWOZhFkgZfxhLSnrwRr4elSSg==",
      "dev": true,
      "dependencies": {
        "is-extglob": "^2.1.1"
      },
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/is-number": {
      "version": "7.0.0",
      "resolved": "https://registry.npmjs.org/is-number/-/is-number-7.0.0.tgz",
      "integrity": "sha512-41Cifkg6e8TylSpdtTpeLVMqvSBEVzTttHvERD741+pnZ8ANv0004MRL43QKPDlK9cGvNp6NZWZUBlbGXYxxng==",
      "dev": true,
      "engines": {
        "node": ">=0.12.0"
      }
    },
    "node_modules/is-stream": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/is-stream/-/is-stream-2.0.1.tgz",
      "integrity": "sha512-hFoiJiTl63nn+kstHGBtewWSKnQLpyb155KHheA1l39uvtO9nWIop1p3udqPcUd/xbF1VLMO4n7OI6p7RbngDg==",
      "dev": true,
      "engines": {
        "node": ">=8"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/isexe": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/isexe/-/isexe-2.0.0.tgz",
      "integrity": "sha512-RHxMLp9lnKHGHRng9QFhRCMbYAcVpn69smSGcq3f36xjgVVWThj4qqLbTLlq7Ssj8B+fIQ1EuCEGI2lKsyQeIw==",
      "dev": true
    },
    "node_modules/istanbul-lib-coverage": {
      "version": "3.2.0",
      "resolved": "https://registry.npmjs.org/istanbul-lib-coverage/-/istanbul-lib-coverage-3.2.0.tgz",
      "integrity": "sha512-eOeJ5BHCmHYvQK7xt9GkdHuzuCGS1Y6g9Gvnx3Ym33fz/HpLRYxiS0wHNr+m/MBC8B647Xt608vCDEvhl9c6Mw==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/istanbul-lib-instrument": {
      "version": "5.2.0",
      "resolved": "https://registry.npmjs.org/istanbul-lib-instrument/-/istanbul-lib-instrument-5.2.0.tgz",
      "integrity": "sha512-6Lthe1hqXHBNsqvgDzGO6l03XNeu3CrG4RqQ1KM9+l5+jNGpEJfIELx1NS3SEHmJQA8np/u+E4EPRKRiu6m19A==",
      "dev": true,
      "dependencies": {
        "@babel/core": "^7.12.3",
        "@babel/parser": "^7.14.7",
        "@istanbuljs/schema": "^0.1.2",
        "istanbul-lib-coverage": "^3.2.0",
        "semver": "^6.3.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/istanbul-lib-report": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/istanbul-lib-report/-/istanbul-lib-report-3.0.0.tgz",
      "integrity": "sha512-wcdi+uAKzfiGT2abPpKZ0hSU1rGQjUQnLvtY5MpQ7QCTahD3VODhcu4wcfY1YtkGaDD5yuydOLINXsfbus9ROw==",
      "dev": true,
      "dependencies": {
        "istanbul-lib-coverage": "^3.0.0",
        "make-dir": "^3.0.0",
        "supports-color": "^7.1.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/istanbul-lib-source-maps": {
      "version": "4.0.1",
      "resolved": "https://registry.npmjs.org/istanbul-lib-source-maps/-/istanbul-lib-source-maps-4.0.1.tgz",
      "integrity": "sha512-n3s8EwkdFIJCG3BPKBYvskgXGoy88ARzvegkitk60NxRdwltLOTaH7CUiMRXvwYorl0Q712iEjcWB+fK/MrWVw==",
      "dev": true,
      "dependencies": {
        "debug": "^4.1.1",
        "istanbul-lib-coverage": "^3.0.0",
        "source-map": "^0.6.1"
      },
      "engines": {
        "node": ">=10"
      }
    },
    "node_modules/istanbul-reports": {
      "version": "3.1.4",
      "resolved": "https://registry.npmjs.org/istanbul-reports/-/istanbul-reports-3.1.4.tgz",
      "integrity": "sha512-r1/DshN4KSE7xWEknZLLLLDn5CJybV3nw01VTkp6D5jzLuELlcbudfj/eSQFvrKsJuTVCGnePO7ho82Nw9zzfw==",
      "dev": true,
      "dependencies": {
        "html-escaper": "^2.0.0",
        "istanbul-lib-report": "^3.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/jest": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest/-/jest-28.1.1.tgz",
      "integrity": "sha512-qw9YHBnjt6TCbIDMPMpJZqf9E12rh6869iZaN08/vpOGgHJSAaLLUn6H8W3IAEuy34Ls3rct064mZLETkxJ2XA==",
      "dev": true,
      "dependencies": {
        "@jest/core": "^28.1.1",
        "@jest/types": "^28.1.1",
        "import-local": "^3.0.2",
        "jest-cli": "^28.1.1"
      },
      "bin": {
        "jest": "bin/jest.js"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      },
      "peerDependencies": {
        "node-notifier": "^8.0.1 || ^9.0.0 || ^10.0.0"
      },
      "peerDependenciesMeta": {
        "node-notifier": {
          "optional": true
        }
      }
    },
    "node_modules/jest-changed-files": {
      "version": "28.0.2",
      "resolved": "https://registry.npmjs.org/jest-changed-files/-/jest-changed-files-28.0.2.tgz",
      "integrity": "sha512-QX9u+5I2s54ZnGoMEjiM2WeBvJR2J7w/8ZUmH2um/WLAuGAYFQcsVXY9+1YL6k0H/AGUdH8pXUAv6erDqEsvIA==",
      "dev": true,
      "dependencies": {
        "execa": "^5.0.0",
        "throat": "^6.0.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-circus": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-circus/-/jest-circus-28.1.1.tgz",
      "integrity": "sha512-75+BBVTsL4+p2w198DQpCeyh1RdaS2lhEG87HkaFX/UG0gJExVq2skG2pT7XZEGBubNj2CytcWSPan4QEPNosw==",
      "dev": true,
      "dependencies": {
        "@jest/environment": "^28.1.1",
        "@jest/expect": "^28.1.1",
        "@jest/test-result": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "chalk": "^4.0.0",
        "co": "^4.6.0",
        "dedent": "^0.7.0",
        "is-generator-fn": "^2.0.0",
        "jest-each": "^28.1.1",
        "jest-matcher-utils": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-runtime": "^28.1.1",
        "jest-snapshot": "^28.1.1",
        "jest-util": "^28.1.1",
        "pretty-format": "^28.1.1",
        "slash": "^3.0.0",
        "stack-utils": "^2.0.3",
        "throat": "^6.0.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-cli": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-cli/-/jest-cli-28.1.1.tgz",
      "integrity": "sha512-+sUfVbJqb1OjBZ0OdBbI6OWfYM1i7bSfzYy6gze1F1w3OKWq8ZTEKkZ8a7ZQPq6G/G1qMh/uKqpdWhgl11NFQQ==",
      "dev": true,
      "dependencies": {
        "@jest/core": "^28.1.1",
        "@jest/test-result": "^28.1.1",
        "@jest/types": "^28.1.1",
        "chalk": "^4.0.0",
        "exit": "^0.1.2",
        "graceful-fs": "^4.2.9",
        "import-local": "^3.0.2",
        "jest-config": "^28.1.1",
        "jest-util": "^28.1.1",
        "jest-validate": "^28.1.1",
        "prompts": "^2.0.1",
        "yargs": "^17.3.1"
      },
      "bin": {
        "jest": "bin/jest.js"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      },
      "peerDependencies": {
        "node-notifier": "^8.0.1 || ^9.0.0 || ^10.0.0"
      },
      "peerDependenciesMeta": {
        "node-notifier": {
          "optional": true
        }
      }
    },
    "node_modules/jest-cli/node_modules/yargs": {
      "version": "17.5.1",
      "resolved": "https://registry.npmjs.org/yargs/-/yargs-17.5.1.tgz",
      "integrity": "sha512-t6YAJcxDkNX7NFYiVtKvWUz8l+PaKTLiL63mJYWR2GnHq2gjEWISzsLp9wg3aY36dY1j+gfIEL3pIF+XlJJfbA==",
      "dev": true,
      "dependencies": {
        "cliui": "^7.0.2",
        "escalade": "^3.1.1",
        "get-caller-file": "^2.0.5",
        "require-directory": "^2.1.1",
        "string-width": "^4.2.3",
        "y18n": "^5.0.5",
        "yargs-parser": "^21.0.0"
      },
      "engines": {
        "node": ">=12"
      }
    },
    "node_modules/jest-cli/node_modules/yargs-parser": {
      "version": "21.0.1",
      "resolved": "https://registry.npmjs.org/yargs-parser/-/yargs-parser-21.0.1.tgz",
      "integrity": "sha512-9BK1jFpLzJROCI5TzwZL/TU4gqjK5xiHV/RfWLOahrjAko/e4DJkRDZQXfvqAsiZzzYhgAzbgz6lg48jcm4GLg==",
      "dev": true,
      "engines": {
        "node": ">=12"
      }
    },
    "node_modules/jest-config": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-config/-/jest-config-28.1.1.tgz",
      "integrity": "sha512-tASynMhS+jVV85zKvjfbJ8nUyJS/jUSYZ5KQxLUN2ZCvcQc/OmhQl2j6VEL3ezQkNofxn5pQ3SPYWPHb0unTZA==",
      "dev": true,
      "dependencies": {
        "@babel/core": "^7.11.6",
        "@jest/test-sequencer": "^28.1.1",
        "@jest/types": "^28.1.1",
        "babel-jest": "^28.1.1",
        "chalk": "^4.0.0",
        "ci-info": "^3.2.0",
        "deepmerge": "^4.2.2",
        "glob": "^7.1.3",
        "graceful-fs": "^4.2.9",
        "jest-circus": "^28.1.1",
        "jest-environment-node": "^28.1.1",
        "jest-get-type": "^28.0.2",
        "jest-regex-util": "^28.0.2",
        "jest-resolve": "^28.1.1",
        "jest-runner": "^28.1.1",
        "jest-util": "^28.1.1",
        "jest-validate": "^28.1.1",
        "micromatch": "^4.0.4",
        "parse-json": "^5.2.0",
        "pretty-format": "^28.1.1",
        "slash": "^3.0.0",
        "strip-json-comments": "^3.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      },
      "peerDependencies": {
        "@types/node": "*",
        "ts-node": ">=9.0.0"
      },
      "peerDependenciesMeta": {
        "@types/node": {
          "optional": true
        },
        "ts-node": {
          "optional": true
        }
      }
    },
    "node_modules/jest-diff": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-diff/-/jest-diff-28.1.1.tgz",
      "integrity": "sha512-/MUUxeR2fHbqHoMMiffe/Afm+U8U4olFRJ0hiVG2lZatPJcnGxx292ustVu7bULhjV65IYMxRdploAKLbcrsyg==",
      "dev": true,
      "dependencies": {
        "chalk": "^4.0.0",
        "diff-sequences": "^28.1.1",
        "jest-get-type": "^28.0.2",
        "pretty-format": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-docblock": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-docblock/-/jest-docblock-28.1.1.tgz",
      "integrity": "sha512-3wayBVNiOYx0cwAbl9rwm5kKFP8yHH3d/fkEaL02NPTkDojPtheGB7HZSFY4wzX+DxyrvhXz0KSCVksmCknCuA==",
      "dev": true,
      "dependencies": {
        "detect-newline": "^3.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-each": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-each/-/jest-each-28.1.1.tgz",
      "integrity": "sha512-A042rqh17ZvEhRceDMi784ppoXR7MWGDEKTXEZXb4svt0eShMZvijGxzKsx+yIjeE8QYmHPrnHiTSQVhN4nqaw==",
      "dev": true,
      "dependencies": {
        "@jest/types": "^28.1.1",
        "chalk": "^4.0.0",
        "jest-get-type": "^28.0.2",
        "jest-util": "^28.1.1",
        "pretty-format": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-environment-node": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-environment-node/-/jest-environment-node-28.1.1.tgz",
      "integrity": "sha512-2aV/eeY/WNgUUJrrkDJ3cFEigjC5fqT1+fCclrY6paqJ5zVPoM//sHmfgUUp7WLYxIdbPwMiVIzejpN56MxnNA==",
      "dev": true,
      "dependencies": {
        "@jest/environment": "^28.1.1",
        "@jest/fake-timers": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "jest-mock": "^28.1.1",
        "jest-util": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-get-type": {
      "version": "28.0.2",
      "resolved": "https://registry.npmjs.org/jest-get-type/-/jest-get-type-28.0.2.tgz",
      "integrity": "sha512-ioj2w9/DxSYHfOm5lJKCdcAmPJzQXmbM/Url3rhlghrPvT3tt+7a/+oXc9azkKmLvoiXjtV83bEWqi+vs5nlPA==",
      "dev": true,
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-haste-map": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-haste-map/-/jest-haste-map-28.1.1.tgz",
      "integrity": "sha512-ZrRSE2o3Ezh7sb1KmeLEZRZ4mgufbrMwolcFHNRSjKZhpLa8TdooXOOFlSwoUzlbVs1t0l7upVRW2K7RWGHzbQ==",
      "dev": true,
      "dependencies": {
        "@jest/types": "^28.1.1",
        "@types/graceful-fs": "^4.1.3",
        "@types/node": "*",
        "anymatch": "^3.0.3",
        "fb-watchman": "^2.0.0",
        "graceful-fs": "^4.2.9",
        "jest-regex-util": "^28.0.2",
        "jest-util": "^28.1.1",
        "jest-worker": "^28.1.1",
        "micromatch": "^4.0.4",
        "walker": "^1.0.8"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      },
      "optionalDependencies": {
        "fsevents": "^2.3.2"
      }
    },
    "node_modules/jest-leak-detector": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-leak-detector/-/jest-leak-detector-28.1.1.tgz",
      "integrity": "sha512-4jvs8V8kLbAaotE+wFR7vfUGf603cwYtFf1/PYEsyX2BAjSzj8hQSVTP6OWzseTl0xL6dyHuKs2JAks7Pfubmw==",
      "dev": true,
      "dependencies": {
        "jest-get-type": "^28.0.2",
        "pretty-format": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-matcher-utils": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-matcher-utils/-/jest-matcher-utils-28.1.1.tgz",
      "integrity": "sha512-NPJPRWrbmR2nAJ+1nmnfcKKzSwgfaciCCrYZzVnNoxVoyusYWIjkBMNvu0RHJe7dNj4hH3uZOPZsQA+xAYWqsw==",
      "dev": true,
      "dependencies": {
        "chalk": "^4.0.0",
        "jest-diff": "^28.1.1",
        "jest-get-type": "^28.0.2",
        "pretty-format": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-message-util": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-message-util/-/jest-message-util-28.1.1.tgz",
      "integrity": "sha512-xoDOOT66fLfmTRiqkoLIU7v42mal/SqwDKvfmfiWAdJMSJiU+ozgluO7KbvoAgiwIrrGZsV7viETjc8GNrA/IQ==",
      "dev": true,
      "dependencies": {
        "@babel/code-frame": "^7.12.13",
        "@jest/types": "^28.1.1",
        "@types/stack-utils": "^2.0.0",
        "chalk": "^4.0.0",
        "graceful-fs": "^4.2.9",
        "micromatch": "^4.0.4",
        "pretty-format": "^28.1.1",
        "slash": "^3.0.0",
        "stack-utils": "^2.0.3"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-mock": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-mock/-/jest-mock-28.1.1.tgz",
      "integrity": "sha512-bDCb0FjfsmKweAvE09dZT59IMkzgN0fYBH6t5S45NoJfd2DHkS3ySG2K+hucortryhO3fVuXdlxWcbtIuV/Skw==",
      "dev": true,
      "dependencies": {
        "@jest/types": "^28.1.1",
        "@types/node": "*"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-pnp-resolver": {
      "version": "1.2.2",
      "resolved": "https://registry.npmjs.org/jest-pnp-resolver/-/jest-pnp-resolver-1.2.2.tgz",
      "integrity": "sha512-olV41bKSMm8BdnuMsewT4jqlZ8+3TCARAXjZGT9jcoSnrfUnRCqnMoF9XEeoWjbzObpqF9dRhHQj0Xb9QdF6/w==",
      "dev": true,
      "engines": {
        "node": ">=6"
      },
      "peerDependencies": {
        "jest-resolve": "*"
      },
      "peerDependenciesMeta": {
        "jest-resolve": {
          "optional": true
        }
      }
    },
    "node_modules/jest-regex-util": {
      "version": "28.0.2",
      "resolved": "https://registry.npmjs.org/jest-regex-util/-/jest-regex-util-28.0.2.tgz",
      "integrity": "sha512-4s0IgyNIy0y9FK+cjoVYoxamT7Zeo7MhzqRGx7YDYmaQn1wucY9rotiGkBzzcMXTtjrCAP/f7f+E0F7+fxPNdw==",
      "dev": true,
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-resolve": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-resolve/-/jest-resolve-28.1.1.tgz",
      "integrity": "sha512-/d1UbyUkf9nvsgdBildLe6LAD4DalgkgZcKd0nZ8XUGPyA/7fsnaQIlKVnDiuUXv/IeZhPEDrRJubVSulxrShA==",
      "dev": true,
      "dependencies": {
        "chalk": "^4.0.0",
        "graceful-fs": "^4.2.9",
        "jest-haste-map": "^28.1.1",
        "jest-pnp-resolver": "^1.2.2",
        "jest-util": "^28.1.1",
        "jest-validate": "^28.1.1",
        "resolve": "^1.20.0",
        "resolve.exports": "^1.1.0",
        "slash": "^3.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-resolve-dependencies": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-resolve-dependencies/-/jest-resolve-dependencies-28.1.1.tgz",
      "integrity": "sha512-p8Y150xYJth4EXhOuB8FzmS9r8IGLEioiaetgdNGb9VHka4fl0zqWlVe4v7mSkYOuEUg2uB61iE+zySDgrOmgQ==",
      "dev": true,
      "dependencies": {
        "jest-regex-util": "^28.0.2",
        "jest-snapshot": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-runner": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-runner/-/jest-runner-28.1.1.tgz",
      "integrity": "sha512-W5oFUiDBgTsCloTAj6q95wEvYDB0pxIhY6bc5F26OucnwBN+K58xGTGbliSMI4ChQal5eANDF+xvELaYkJxTmA==",
      "dev": true,
      "dependencies": {
        "@jest/console": "^28.1.1",
        "@jest/environment": "^28.1.1",
        "@jest/test-result": "^28.1.1",
        "@jest/transform": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "chalk": "^4.0.0",
        "emittery": "^0.10.2",
        "graceful-fs": "^4.2.9",
        "jest-docblock": "^28.1.1",
        "jest-environment-node": "^28.1.1",
        "jest-haste-map": "^28.1.1",
        "jest-leak-detector": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-resolve": "^28.1.1",
        "jest-runtime": "^28.1.1",
        "jest-util": "^28.1.1",
        "jest-watcher": "^28.1.1",
        "jest-worker": "^28.1.1",
        "source-map-support": "0.5.13",
        "throat": "^6.0.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-runtime": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-runtime/-/jest-runtime-28.1.1.tgz",
      "integrity": "sha512-J89qEJWW0leOsqyi0D9zHpFEYHwwafFdS9xgvhFHtIdRghbadodI0eA+DrthK/1PebBv3Px8mFSMGKrtaVnleg==",
      "dev": true,
      "dependencies": {
        "@jest/environment": "^28.1.1",
        "@jest/fake-timers": "^28.1.1",
        "@jest/globals": "^28.1.1",
        "@jest/source-map": "^28.0.2",
        "@jest/test-result": "^28.1.1",
        "@jest/transform": "^28.1.1",
        "@jest/types": "^28.1.1",
        "chalk": "^4.0.0",
        "cjs-module-lexer": "^1.0.0",
        "collect-v8-coverage": "^1.0.0",
        "execa": "^5.0.0",
        "glob": "^7.1.3",
        "graceful-fs": "^4.2.9",
        "jest-haste-map": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-mock": "^28.1.1",
        "jest-regex-util": "^28.0.2",
        "jest-resolve": "^28.1.1",
        "jest-snapshot": "^28.1.1",
        "jest-util": "^28.1.1",
        "slash": "^3.0.0",
        "strip-bom": "^4.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-snapshot": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-snapshot/-/jest-snapshot-28.1.1.tgz",
      "integrity": "sha512-1KjqHJ98adRcbIdMizjF5DipwZFbvxym/kFO4g4fVZCZRxH/dqV8TiBFCa6rqic3p0karsy8RWS1y4E07b7P0A==",
      "dev": true,
      "dependencies": {
        "@babel/core": "^7.11.6",
        "@babel/generator": "^7.7.2",
        "@babel/plugin-syntax-typescript": "^7.7.2",
        "@babel/traverse": "^7.7.2",
        "@babel/types": "^7.3.3",
        "@jest/expect-utils": "^28.1.1",
        "@jest/transform": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/babel__traverse": "^7.0.6",
        "@types/prettier": "^2.1.5",
        "babel-preset-current-node-syntax": "^1.0.0",
        "chalk": "^4.0.0",
        "expect": "^28.1.1",
        "graceful-fs": "^4.2.9",
        "jest-diff": "^28.1.1",
        "jest-get-type": "^28.0.2",
        "jest-haste-map": "^28.1.1",
        "jest-matcher-utils": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-util": "^28.1.1",
        "natural-compare": "^1.4.0",
        "pretty-format": "^28.1.1",
        "semver": "^7.3.5"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-snapshot/node_modules/semver": {
      "version": "7.3.7",
      "resolved": "https://registry.npmjs.org/semver/-/semver-7.3.7.tgz",
      "integrity": "sha512-QlYTucUYOews+WeEujDoEGziz4K6c47V/Bd+LjSSYcA94p+DmINdf7ncaUinThfvZyu13lN9OY1XDxt8C0Tw0g==",
      "dev": true,
      "dependencies": {
        "lru-cache": "^6.0.0"
      },
      "bin": {
        "semver": "bin/semver.js"
      },
      "engines": {
        "node": ">=10"
      }
    },
    "node_modules/jest-util": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-util/-/jest-util-28.1.1.tgz",
      "integrity": "sha512-FktOu7ca1DZSyhPAxgxB6hfh2+9zMoJ7aEQA759Z6p45NuO8mWcqujH+UdHlCm/V6JTWwDztM2ITCzU1ijJAfw==",
      "dev": true,
      "dependencies": {
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "chalk": "^4.0.0",
        "ci-info": "^3.2.0",
        "graceful-fs": "^4.2.9",
        "picomatch": "^2.2.3"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-validate": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-validate/-/jest-validate-28.1.1.tgz",
      "integrity": "sha512-Kpf6gcClqFCIZ4ti5++XemYJWUPCFUW+N2gknn+KgnDf549iLul3cBuKVe1YcWRlaF8tZV8eJCap0eECOEE3Ug==",
      "dev": true,
      "dependencies": {
        "@jest/types": "^28.1.1",
        "camelcase": "^6.2.0",
        "chalk": "^4.0.0",
        "jest-get-type": "^28.0.2",
        "leven": "^3.1.0",
        "pretty-format": "^28.1.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-watcher": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-watcher/-/jest-watcher-28.1.1.tgz",
      "integrity": "sha512-RQIpeZ8EIJMxbQrXpJQYIIlubBnB9imEHsxxE41f54ZwcqWLysL/A0ZcdMirf+XsMn3xfphVQVV4EW0/p7i7Ug==",
      "dev": true,
      "dependencies": {
        "@jest/test-result": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "ansi-escapes": "^4.2.1",
        "chalk": "^4.0.0",
        "emittery": "^0.10.2",
        "jest-util": "^28.1.1",
        "string-length": "^4.0.1"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-worker": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-worker/-/jest-worker-28.1.1.tgz",
      "integrity": "sha512-Au7slXB08C6h+xbJPp7VIb6U0XX5Kc9uel/WFc6/rcTzGiaVCBRngBExSYuXSLFPULPSYU3cJ3ybS988lNFQhQ==",
      "dev": true,
      "dependencies": {
        "@types/node": "*",
        "merge-stream": "^2.0.0",
        "supports-color": "^8.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/jest-worker/node_modules/supports-color": {
      "version": "8.1.1",
      "resolved": "https://registry.npmjs.org/supports-color/-/supports-color-8.1.1.tgz",
      "integrity": "sha512-MpUEN2OodtUzxvKQl72cUF7RQ5EiHsGvSsVG0ia9c5RbWGL2CI4C7EpPS8UTBIplnlzZiNuV56w+FuNxy3ty2Q==",
      "dev": true,
      "dependencies": {
        "has-flag": "^4.0.0"
      },
      "engines": {
        "node": ">=10"
      },
      "funding": {
        "url": "https://github.com/chalk/supports-color?sponsor=1"
      }
    },
    "node_modules/js-tokens": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/js-tokens/-/js-tokens-4.0.0.tgz",
      "integrity": "sha512-RdJUflcE3cUzKiMqQgsCu06FPu9UdIJO0beYbPhHN4k6apgJtifcoCtT9bcxOpYBtpD2kCM6Sbzg4CausW/PKQ==",
      "dev": true
    },
    "node_modules/js-yaml": {
      "version": "4.1.0",
      "resolved": "https://registry.npmjs.org/js-yaml/-/js-yaml-4.1.0.tgz",
      "integrity": "sha512-wpxZs9NoxZaJESJGIZTyDEaYpl0FKSA+FB9aJiyemKhMwkxQg63h4T1KJgUGHpTqPDNRcmmYLugrRjJlBtWvRA==",
      "dev": true,
      "dependencies": {
        "argparse": "^2.0.1"
      },
      "bin": {
        "js-yaml": "bin/js-yaml.js"
      }
    },
    "node_modules/jsesc": {
      "version": "2.5.2",
      "resolved": "https://registry.npmjs.org/jsesc/-/jsesc-2.5.2.tgz",
      "integrity": "sha512-OYu7XEzjkCQ3C5Ps3QIZsQfNpqoJyZZA99wd9aWd05NCtC5pWOkShK2mkL6HXQR6/Cy2lbNdPlZBpuQHXE63gA==",
      "dev": true,
      "bin": {
        "jsesc": "bin/jsesc"
      },
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/json-parse-even-better-errors": {
      "version": "2.3.1",
      "resolved": "https://registry.npmjs.org/json-parse-even-better-errors/-/json-parse-even-better-errors-2.3.1.tgz",
      "integrity": "sha512-xyFwyhro/JEof6Ghe2iz2NcXoj2sloNsWr/XsERDK/oiPCfaNhl5ONfp+jQdAZRQQ0IJWNzH9zIZF7li91kh2w==",
      "dev": true
    },
    "node_modules/json-schema-traverse": {
      "version": "0.4.1",
      "resolved": "https://registry.npmjs.org/json-schema-traverse/-/json-schema-traverse-0.4.1.tgz",
      "integrity": "sha512-xbbCH5dCYU5T8LcEhhuh7HJ88HXuW3qsI3Y0zOZFKfZEHcpWiHU/Jxzk629Brsab/mMiHQti9wMP+845RPe3Vg==",
      "dev": true
    },
    "node_modules/json-stable-stringify-without-jsonify": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/json-stable-stringify-without-jsonify/-/json-stable-stringify-without-jsonify-1.0.1.tgz",
      "integrity": "sha512-Bdboy+l7tA3OGW6FjyFHWkP5LuByj1Tk33Ljyq0axyzdk9//JSi2u3fP1QSmd1KNwq6VOKYGlAu87CisVir6Pw==",
      "dev": true
    },
    "node_modules/json5": {
      "version": "2.2.1",
      "resolved": "https://registry.npmjs.org/json5/-/json5-2.2.1.tgz",
      "integrity": "sha512-1hqLFMSrGHRHxav9q9gNjJ5EXznIxGVO09xQRrwplcS8qs28pZ8s8hupZAmqDwZUmVZ2Qb2jnyPOWcDH8m8dlA==",
      "dev": true,
      "bin": {
        "json5": "lib/cli.js"
      },
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/kleur": {
      "version": "3.0.3",
      "resolved": "https://registry.npmjs.org/kleur/-/kleur-3.0.3.tgz",
      "integrity": "sha512-eTIzlVOSUR+JxdDFepEYcBMtZ9Qqdef+rnzWdRZuMbOywu5tO2w2N7rqjoANZ5k9vywhL6Br1VRjUIgTQx4E8w==",
      "dev": true,
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/leven": {
      "version": "3.1.0",
      "resolved": "https://registry.npmjs.org/leven/-/leven-3.1.0.tgz",
      "integrity": "sha512-qsda+H8jTaUaN/x5vzW2rzc+8Rw4TAQ/4KjB46IwK5VH+IlVeeeje/EoZRpiXvIqjFgK84QffqPztGI3VBLG1A==",
      "dev": true,
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/levn": {
      "version": "0.4.1",
      "resolved": "https://registry.npmjs.org/levn/-/levn-0.4.1.tgz",
      "integrity": "sha512-+bT2uH4E5LGE7h/n3evcS/sQlJXCpIp6ym8OWJ5eV6+67Dsql/LaaT7qJBAt2rzfoa/5QBGBhxDix1dMt2kQKQ==",
      "dev": true,
      "dependencies": {
        "prelude-ls": "^1.2.1",
        "type-check": "~0.4.0"
      },
      "engines": {
        "node": ">= 0.8.0"
      }
    },
    "node_modules/lines-and-columns": {
      "version": "1.2.4",
      "resolved": "https://registry.npmjs.org/lines-and-columns/-/lines-and-columns-1.2.4.tgz",
      "integrity": "sha512-7ylylesZQ/PV29jhEDl3Ufjo6ZX7gCqJr5F7PKrqc93v7fzSymt1BpwEU8nAUXs8qzzvqhbjhK5QZg6Mt/HkBg==",
      "dev": true
    },
    "node_modules/lodash.merge": {
      "version": "4.6.2",
      "resolved": "https://registry.npmjs.org/lodash.merge/-/lodash.merge-4.6.2.tgz",
      "integrity": "sha512-0KpjqXRVvrYyCsX1swR/XTK0va6VQkQM6MNo7PqW77ByjAhoARA8EfrP1N4+KlKj8YS0ZUCtRT/YUuhyYDujIQ==",
      "dev": true
    },
    "node_modules/loupe": {
      "version": "2.3.4",
      "resolved": "https://registry.npmjs.org/loupe/-/loupe-2.3.4.tgz",
      "integrity": "sha512-OvKfgCC2Ndby6aSTREl5aCCPTNIzlDfQZvZxNUrBrihDhL3xcrYegTblhmEiCrg2kKQz4XsFIaemE5BF4ybSaQ==",
      "dev": true,
      "dependencies": {
        "get-func-name": "^2.0.0"
      }
    },
    "node_modules/lru-cache": {
      "version": "6.0.0",
      "resolved": "https://registry.npmjs.org/lru-cache/-/lru-cache-6.0.0.tgz",
      "integrity": "sha512-Jo6dJ04CmSjuznwJSS3pUeWmd/H0ffTlkXXgwZi+eq1UCmqQwCh+eLsYOYCwY991i2Fah4h1BEMCx4qThGbsiA==",
      "dev": true,
      "dependencies": {
        "yallist": "^4.0.0"
      },
      "engines": {
        "node": ">=10"
      }
    },
    "node_modules/make-dir": {
      "version": "3.1.0",
      "resolved": "https://registry.npmjs.org/make-dir/-/make-dir-3.1.0.tgz",
      "integrity": "sha512-g3FeP20LNwhALb/6Cz6Dd4F2ngze0jz7tbzrD2wAV+o9FeNHe4rL+yK2md0J/fiSf1sa1ADhXqi5+oVwOM/eGw==",
      "dev": true,
      "dependencies": {
        "semver": "^6.0.0"
      },
      "engines": {
        "node": ">=8"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/makeerror": {
      "version": "1.0.12",
      "resolved": "https://registry.npmjs.org/makeerror/-/makeerror-1.0.12.tgz",
      "integrity": "sha512-JmqCvUhmt43madlpFzG4BQzG2Z3m6tvQDNKdClZnO3VbIudJYmxsT0FNJMeiB2+JTSlTQTSbU8QdesVmwJcmLg==",
      "dev": true,
      "dependencies": {
        "tmpl": "1.0.5"
      }
    },
    "node_modules/media-typer": {
      "version": "0.3.0",
      "resolved": "https://registry.npmjs.org/media-typer/-/media-typer-0.3.0.tgz",
      "integrity": "sha512-dq+qelQ9akHpcOl/gUVRTxVIOkAJ1wR3QAvb4RsVjS8oVoFjDGTc679wJYmUmknUF5HwMLOgb5O+a3KxfWapPQ==",
      "dev": true,
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/merge-descriptors": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/merge-descriptors/-/merge-descriptors-1.0.1.tgz",
      "integrity": "sha512-cCi6g3/Zr1iqQi6ySbseM1Xvooa98N0w31jzUYrXPX2xqObmFGHJ0tQ5u74H3mVh7wLouTseZyYIq39g8cNp1w==",
      "dev": true
    },
    "node_modules/merge-stream": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/merge-stream/-/merge-stream-2.0.0.tgz",
      "integrity": "sha512-abv/qOcuPfk3URPfDzmZU1LKmuw8kT+0nIHvKrKgFrwifol/doWcdA4ZqsWQ8ENrFKkd67Mfpo/LovbIUsbt3w==",
      "dev": true
    },
    "node_modules/methods": {
      "version": "1.1.2",
      "resolved": "https://registry.npmjs.org/methods/-/methods-1.1.2.tgz",
      "integrity": "sha512-iclAHeNqNm68zFtnZ0e+1L2yUIdvzNoauKU4WBA3VvH/vPFieF7qfRlwUZU+DA9P9bPXIS90ulxoUoCH23sV2w==",
      "dev": true,
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/micromatch": {
      "version": "4.0.5",
      "resolved": "https://registry.npmjs.org/micromatch/-/micromatch-4.0.5.tgz",
      "integrity": "sha512-DMy+ERcEW2q8Z2Po+WNXuw3c5YaUSFjAO5GsJqfEl7UjvtIuFKO6ZrKvcItdy98dwFI2N1tg3zNIdKaQT+aNdA==",
      "dev": true,
      "dependencies": {
        "braces": "^3.0.2",
        "picomatch": "^2.3.1"
      },
      "engines": {
        "node": ">=8.6"
      }
    },
    "node_modules/mime": {
      "version": "1.6.0",
      "resolved": "https://registry.npmjs.org/mime/-/mime-1.6.0.tgz",
      "integrity": "sha512-x0Vn8spI+wuJ1O6S7gnbaQg8Pxh4NNHb7KSINmEWKiPE4RKOplvijn+NkmYmmRgP68mc70j2EbeTFRsrswaQeg==",
      "dev": true,
      "bin": {
        "mime": "cli.js"
      },
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/mime-db": {
      "version": "1.52.0",
      "resolved": "https://registry.npmjs.org/mime-db/-/mime-db-1.52.0.tgz",
      "integrity": "sha512-sPU4uV7dYlvtWJxwwxHD0PuihVNiE7TyAbQ5SWxDCB9mUYvOgroQOwYQQOKPJ8CIbE+1ETVlOoK1UC2nU3gYvg==",
      "dev": true,
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/mime-types": {
      "version": "2.1.35",
      "resolved": "https://registry.npmjs.org/mime-types/-/mime-types-2.1.35.tgz",
      "integrity": "sha512-ZDY+bPm5zTTF+YpCrAU9nK0UgICYPT0QtT1NZWFv4s++TNkcgVaT0g6+4R2uI4MjQjzysHB1zxuWL50hzaeXiw==",
      "dev": true,
      "dependencies": {
        "mime-db": "1.52.0"
      },
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/mimic-fn": {
      "version": "2.1.0",
      "resolved": "https://registry.npmjs.org/mimic-fn/-/mimic-fn-2.1.0.tgz",
      "integrity": "sha512-OqbOk5oEQeAZ8WXWydlu9HJjz9WVdEIvamMCcXmuqUYjTknH/sqsWvhQ3vgwKFRR1HpjvNBKQ37nbJgYzGqGcg==",
      "dev": true,
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/minimatch": {
      "version": "3.1.2",
      "resolved": "https://registry.npmjs.org/minimatch/-/minimatch-3.1.2.tgz",
      "integrity": "sha512-J7p63hRiAjw1NDEww1W7i37+ByIrOWO5XQQAzZ3VOcL0PNybwpfmV/N05zFAzwQ9USyEcX6t3UO+K5aqBQOIHw==",
      "dev": true,
      "dependencies": {
        "brace-expansion": "^1.1.7"
      },
      "engines": {
        "node": "*"
      }
    },
    "node_modules/ms": {
      "version": "2.1.2",
      "resolved": "https://registry.npmjs.org/ms/-/ms-2.1.2.tgz",
      "integrity": "sha512-sGkPx+VjMtmA6MX27oA4FBFELFCZZ4S4XqeGOXCv68tT+jb3vk/RyaKWP0PTKyWtmLSM0b+adUTEvbs1PEaH2w==",
      "dev": true
    },
    "node_modules/natural-compare": {
      "version": "1.4.0",
      "resolved": "https://registry.npmjs.org/natural-compare/-/natural-compare-1.4.0.tgz",
      "integrity": "sha512-OWND8ei3VtNC9h7V60qff3SVobHr996CTwgxubgyQYEpg290h9J0buyECNNJexkFm5sOajh5G116RYA1c8ZMSw==",
      "dev": true
    },
    "node_modules/negotiator": {
      "version": "0.6.3",
      "resolved": "https://registry.npmjs.org/negotiator/-/negotiator-0.6.3.tgz",
      "integrity": "sha512-+EUsqGPLsM+j/zdChZjsnX51g4XrHFOIXwfnCVPGlQk/k5giakcKsuxCObBRu6DSm9opw/O6slWbJdghQM4bBg==",
      "dev": true,
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/node-int64": {
      "version": "0.4.0",
      "resolved": "https://registry.npmjs.org/node-int64/-/node-int64-0.4.0.tgz",
      "integrity": "sha512-O5lz91xSOeoXP6DulyHfllpq+Eg00MWitZIbtPfoSEvqIHdl5gfcY6hYzDWnj0qD5tz52PI08u9qUvSVeUBeHw==",
      "dev": true
    },
    "node_modules/node-releases": {
      "version": "2.0.5",
      "resolved": "https://registry.npmjs.org/node-releases/-/node-releases-2.0.5.tgz",
      "integrity": "sha512-U9h1NLROZTq9uE1SNffn6WuPDg8icmi3ns4rEl/oTfIle4iLjTliCzgTsbaIFMq/Xn078/lfY/BL0GWZ+psK4Q==",
      "dev": true
    },
    "node_modules/normalize-path": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/normalize-path/-/normalize-path-3.0.0.tgz",
      "integrity": "sha512-6eZs5Ls3WtCisHWp9S2GUy8dqkpGi4BVSz3GaqiE6ezub0512ESztXUwUB6C6IKbQkY2Pnb/mD4WYojCRwcwLA==",
      "dev": true,
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/npm-run-path": {
      "version": "4.0.1",
      "resolved": "https://registry.npmjs.org/npm-run-path/-/npm-run-path-4.0.1.tgz",
      "integrity": "sha512-S48WzZW777zhNIrn7gxOlISNAqi9ZC/uQFnRdbeIHhZhCA6UqpkOT8T1G7BvfdgP4Er8gF4sUbaS0i7QvIfCWw==",
      "dev": true,
      "dependencies": {
        "path-key": "^3.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/object-inspect": {
      "version": "1.12.2",
      "resolved": "https://registry.npmjs.org/object-inspect/-/object-inspect-1.12.2.tgz",
      "integrity": "sha512-z+cPxW0QGUp0mcqcsgQyLVRDoXFQbXOwBaqyF7VIgI4TWNQsDHrBpUQslRmIfAoYWdYzs6UlKJtB2XJpTaNSpQ==",
      "dev": true,
      "funding": {
        "url": "https://github.com/sponsors/ljharb"
      }
    },
    "node_modules/on-finished": {
      "version": "2.4.1",
      "resolved": "https://registry.npmjs.org/on-finished/-/on-finished-2.4.1.tgz",
      "integrity": "sha512-oVlzkg3ENAhCk2zdv7IJwd/QUD4z2RxRwpkcGY8psCVcCYZNq4wYnVWALHM+brtuJjePWiYF/ClmuDr8Ch5+kg==",
      "dev": true,
      "dependencies": {
        "ee-first": "1.1.1"
      },
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/once": {
      "version": "1.4.0",
      "resolved": "https://registry.npmjs.org/once/-/once-1.4.0.tgz",
      "integrity": "sha1-WDsap3WWHUsROsF9nFC6753Xa9E=",
      "dev": true,
      "dependencies": {
        "wrappy": "1"
      }
    },
    "node_modules/onetime": {
      "version": "5.1.2",
      "resolved": "https://registry.npmjs.org/onetime/-/onetime-5.1.2.tgz",
      "integrity": "sha512-kbpaSSGJTWdAY5KPVeMOKXSrPtr8C8C7wodJbcsd51jRnmD+GZu8Y0VoU6Dm5Z4vWr0Ig/1NKuWRKf7j5aaYSg==",
      "dev": true,
      "dependencies": {
        "mimic-fn": "^2.1.0"
      },
      "engines": {
        "node": ">=6"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/optionator": {
      "version": "0.9.1",
      "resolved": "https://registry.npmjs.org/optionator/-/optionator-0.9.1.tgz",
      "integrity": "sha512-74RlY5FCnhq4jRxVUPKDaRwrVNXMqsGsiW6AJw4XK8hmtm10wC0ypZBLw5IIp85NZMr91+qd1RvvENwg7jjRFw==",
      "dev": true,
      "dependencies": {
        "deep-is": "^0.1.3",
        "fast-levenshtein": "^2.0.6",
        "levn": "^0.4.1",
        "prelude-ls": "^1.2.1",
        "type-check": "^0.4.0",
        "word-wrap": "^1.2.3"
      },
      "engines": {
        "node": ">= 0.8.0"
      }
    },
    "node_modules/p-try": {
      "version": "2.2.0",
      "resolved": "https://registry.npmjs.org/p-try/-/p-try-2.2.0.tgz",
      "integrity": "sha512-R4nPAVTAU0B9D35/Gk3uJf/7XYbQcyohSKdvAxIRSNghFl4e71hVoGnBNQz9cWaXxO2I10KTC+3jMdvvoKw6dQ==",
      "dev": true,
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/parent-module": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/parent-module/-/parent-module-1.0.1.tgz",
      "integrity": "sha512-GQ2EWRpQV8/o+Aw8YqtfZZPfNRWZYkbidE9k5rpl/hC3vtHHBfGm2Ifi6qWV+coDGkrUKZAxE3Lot5kcsRlh+g==",
      "dev": true,
      "dependencies": {
        "callsites": "^3.0.0"
      },
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/parse-json": {
      "version": "5.2.0",
      "resolved": "https://registry.npmjs.org/parse-json/-/parse-json-5.2.0.tgz",
      "integrity": "sha512-ayCKvm/phCGxOkYRSCM82iDwct8/EonSEgCSxWxD7ve6jHggsFl4fZVQBPRNgQoKiuV/odhFrGzQXZwbifC8Rg==",
      "dev": true,
      "dependencies": {
        "@babel/code-frame": "^7.0.0",
        "error-ex": "^1.3.1",
        "json-parse-even-better-errors": "^2.3.0",
        "lines-and-columns": "^1.1.6"
      },
      "engines": {
        "node": ">=8"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/parseurl": {
      "version": "1.3.3",
      "resolved": "https://registry.npmjs.org/parseurl/-/parseurl-1.3.3.tgz",
      "integrity": "sha512-CiyeOxFT/JZyN5m0z9PfXw4SCBJ6Sygz1Dpl0wqjlhDEGGBP1GnsUVEL0p63hoG1fcj3fHynXi9NYO4nWOL+qQ==",
      "dev": true,
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/path-exists": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/path-exists/-/path-exists-4.0.0.tgz",
      "integrity": "sha512-ak9Qy5Q7jYb2Wwcey5Fpvg2KoAc/ZIhLSLOSBmRmygPsGwkVVt0fZa0qrtMz+m6tJTAHfZQ8FnmB4MG4LWy7/w==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/path-is-absolute": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/path-is-absolute/-/path-is-absolute-1.0.1.tgz",
      "integrity": "sha1-F0uSaHNVNP+8es5r9TpanhtcX18=",
      "dev": true,
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/path-key": {
      "version": "3.1.1",
      "resolved": "https://registry.npmjs.org/path-key/-/path-key-3.1.1.tgz",
      "integrity": "sha512-ojmeN0qd+y0jszEtoY48r0Peq5dwMEkIlCOu6Q5f41lfkswXuKtYrhgoTpLnyIcHm24Uhqx+5Tqm2InSwLhE6Q==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/path-parse": {
      "version": "1.0.7",
      "resolved": "https://registry.npmjs.org/path-parse/-/path-parse-1.0.7.tgz",
      "integrity": "sha512-LDJzPVEEEPR+y48z93A0Ed0yXb8pAByGWo/k5YYdYgpY2/2EsOsksJrq7lOHxryrVOn1ejG6oAp8ahvOIQD8sw==",
      "dev": true
    },
    "node_modules/path-to-regexp": {
      "version": "0.1.7",
      "resolved": "https://registry.npmjs.org/path-to-regexp/-/path-to-regexp-0.1.7.tgz",
      "integrity": "sha512-5DFkuoqlv1uYQKxy8omFBeJPQcdoE07Kv2sferDCrAq1ohOU+MSDswDIbnx3YAM60qIOnYa53wBhXW0EbMonrQ==",
      "dev": true
    },
    "node_modules/pathval": {
      "version": "1.1.1",
      "resolved": "https://registry.npmjs.org/pathval/-/pathval-1.1.1.tgz",
      "integrity": "sha512-Dp6zGqpTdETdR63lehJYPeIOqpiNBNtc7BpWSLrOje7UaIsE5aY92r/AunQA7rsXvet3lrJ3JnZX29UPTKXyKQ==",
      "dev": true,
      "engines": {
        "node": "*"
      }
    },
    "node_modules/picocolors": {
      "version": "1.0.0",
      "resolved": "https://registry.npmjs.org/picocolors/-/picocolors-1.0.0.tgz",
      "integrity": "sha512-1fygroTLlHu66zi26VoTDv8yRgm0Fccecssto+MhsZ0D/DGW2sm8E8AjW7NU5VVTRt5GxbeZ5qBuJr+HyLYkjQ==",
      "dev": true
    },
    "node_modules/picomatch": {
      "version": "2.3.1",
      "resolved": "https://registry.npmjs.org/picomatch/-/picomatch-2.3.1.tgz",
      "integrity": "sha512-JU3teHTNjmE2VCGFzuY8EXzCDVwEqB2a8fsIvwaStHhAWJEeVd1o1QD80CU6+ZdEXXSLbSsuLwJjkCBWqRQUVA==",
      "dev": true,
      "engines": {
        "node": ">=8.6"
      },
      "funding": {
        "url": "https://github.com/sponsors/jonschlinkert"
      }
    },
    "node_modules/pirates": {
      "version": "4.0.5",
      "resolved": "https://registry.npmjs.org/pirates/-/pirates-4.0.5.tgz",
      "integrity": "sha512-8V9+HQPupnaXMA23c5hvl69zXvTwTzyAYasnkb0Tts4XvO4CliqONMOnvlq26rkhLC3nWDFBJf73LU1e1VZLaQ==",
      "dev": true,
      "engines": {
        "node": ">= 6"
      }
    },
    "node_modules/pkg-dir": {
      "version": "4.2.0",
      "resolved": "https://registry.npmjs.org/pkg-dir/-/pkg-dir-4.2.0.tgz",
      "integrity": "sha512-HRDzbaKjC+AOWVXxAU/x54COGeIv9eb+6CkDSQoNTt4XyWoIJvuPsXizxu/Fr23EiekbtZwmh1IcIG/l/a10GQ==",
      "dev": true,
      "dependencies": {
        "find-up": "^4.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/pkg-dir/node_modules/find-up": {
      "version": "4.1.0",
      "resolved": "https://registry.npmjs.org/find-up/-/find-up-4.1.0.tgz",
      "integrity": "sha512-PpOwAdQ/YlXQ2vj8a3h8IipDuYRi3wceVQQGYWxNINccq40Anw7BlsEXCMbt1Zt+OLA6Fq9suIpIWD0OsnISlw==",
      "dev": true,
      "dependencies": {
        "locate-path": "^5.0.0",
        "path-exists": "^4.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/pkg-dir/node_modules/locate-path": {
      "version": "5.0.0",
      "resolved": "https://registry.npmjs.org/locate-path/-/locate-path-5.0.0.tgz",
      "integrity": "sha512-t7hw9pI+WvuwNJXwk5zVHpyhIqzg2qTlklJOf0mVxGSbe3Fp2VieZcduNYjaLDoy6p9uGpQEGWG87WpMKlNq8g==",
      "dev": true,
      "dependencies": {
        "p-locate": "^4.1.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/pkg-dir/node_modules/p-limit": {
      "version": "2.3.0",
      "resolved": "https://registry.npmjs.org/p-limit/-/p-limit-2.3.0.tgz",
      "integrity": "sha512-//88mFWSJx8lxCzwdAABTJL2MyWB12+eIY7MDL2SqLmAkeKU9qxRvWuSyTjm3FUmpBEMuFfckAIqEaVGUDxb6w==",
      "dev": true,
      "dependencies": {
        "p-try": "^2.0.0"
      },
      "engines": {
        "node": ">=6"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/pkg-dir/node_modules/p-locate": {
      "version": "4.1.0",
      "resolved": "https://registry.npmjs.org/p-locate/-/p-locate-4.1.0.tgz",
      "integrity": "sha512-R79ZZ/0wAxKGu3oYMlz8jy/kbhsNrS7SKZ7PxEHBgJ5+F2mtFW2fK2cOtBh1cHYkQsbzFV7I+EoRKe6Yt0oK7A==",
      "dev": true,
      "dependencies": {
        "p-limit": "^2.2.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/prelude-ls": {
      "version": "1.2.1",
      "resolved": "https://registry.npmjs.org/prelude-ls/-/prelude-ls-1.2.1.tgz",
      "integrity": "sha512-vkcDPrRZo1QZLbn5RLGPpg/WmIQ65qoWWhcGKf/b5eplkkarX0m9z8ppCat4mlOqUsWpyNuYgO3VRyrYHSzX5g==",
      "dev": true,
      "engines": {
        "node": ">= 0.8.0"
      }
    },
    "node_modules/pretty-format": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/pretty-format/-/pretty-format-28.1.1.tgz",
      "integrity": "sha512-wwJbVTGFHeucr5Jw2bQ9P+VYHyLdAqedFLEkdQUVaBF/eiidDwH5OpilINq4mEfhbCjLnirt6HTTDhv1HaTIQw==",
      "dev": true,
      "dependencies": {
        "@jest/schemas": "^28.0.2",
        "ansi-regex": "^5.0.1",
        "ansi-styles": "^5.0.0",
        "react-is": "^18.0.0"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || ^16.10.0 || >=17.0.0"
      }
    },
    "node_modules/pretty-format/node_modules/ansi-styles": {
      "version": "5.2.0",
      "resolved": "https://registry.npmjs.org/ansi-styles/-/ansi-styles-5.2.0.tgz",
      "integrity": "sha512-Cxwpt2SfTzTtXcfOlzGEee8O+c+MmUgGrNiBcXnuWxuFJHe6a5Hz7qwhwe5OgaSYI0IJvkLqWX1ASG+cJOkEiA==",
      "dev": true,
      "engines": {
        "node": ">=10"
      },
      "funding": {
        "url": "https://github.com/chalk/ansi-styles?sponsor=1"
      }
    },
    "node_modules/prompts": {
      "version": "2.4.2",
      "resolved": "https://registry.npmjs.org/prompts/-/prompts-2.4.2.tgz",
      "integrity": "sha512-NxNv/kLguCA7p3jE8oL2aEBsrJWgAakBpgmgK6lpPWV+WuOmY6r2/zbAVnP+T8bQlA0nzHXSJSJW0Hq7ylaD2Q==",
      "dev": true,
      "dependencies": {
        "kleur": "^3.0.3",
        "sisteransi": "^1.0.5"
      },
      "engines": {
        "node": ">= 6"
      }
    },
    "node_modules/proxy-addr": {
      "version": "2.0.7",
      "resolved": "https://registry.npmjs.org/proxy-addr/-/proxy-addr-2.0.7.tgz",
      "integrity": "sha512-llQsMLSUDUPT44jdrU/O37qlnifitDP+ZwrmmZcoSKyLKvtZxpyV0n2/bD/N4tBAAZ/gJEdZU7KMraoK1+XYAg==",
      "dev": true,
      "dependencies": {
        "forwarded": "0.2.0",
        "ipaddr.js": "1.9.1"
      },
      "engines": {
        "node": ">= 0.10"
      }
    },
    "node_modules/punycode": {
      "version": "2.1.1",
      "resolved": "https://registry.npmjs.org/punycode/-/punycode-2.1.1.tgz",
      "integrity": "sha512-XRsRjdf+j5ml+y/6GKHPZbrF/8p2Yga0JPtdqTIY2Xe5ohJPD9saDJJLPvp9+NSBprVvevdXZybnj2cv8OEd0A==",
      "dev": true,
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/range-parser": {
      "version": "1.2.1",
      "resolved": "https://registry.npmjs.org/range-parser/-/range-parser-1.2.1.tgz",
      "integrity": "sha512-Hrgsx+orqoygnmhFbKaHE6c296J+HTAQXoxEF6gNupROmmGJRoyzfG3ccAveqCBrwr/2yxQ5BVd/GTl5agOwSg==",
      "dev": true,
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/raw-body": {
      "version": "2.5.1",
      "resolved": "https://registry.npmjs.org/raw-body/-/raw-body-2.5.1.tgz",
      "integrity": "sha512-qqJBtEyVgS0ZmPGdCFPWJ3FreoqvG4MVQln/kCgF7Olq95IbOp0/BWyMwbdtn4VTvkM8Y7khCQ2Xgk/tcrCXig==",
      "dev": true,
      "dependencies": {
        "bytes": "3.1.2",
        "http-errors": "2.0.0",
        "iconv-lite": "0.4.24",
        "unpipe": "1.0.0"
      },
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/raw-body/node_modules/iconv-lite": {
      "version": "0.4.24",
      "resolved": "https://registry.npmjs.org/iconv-lite/-/iconv-lite-0.4.24.tgz",
      "integrity": "sha512-v3MXnZAcvnywkTUEZomIActle7RXXeedOR31wwl7VlyoXO4Qi9arvSenNQWne1TcRwhCL1HwLI21bEqdpj8/rA==",
      "dev": true,
      "dependencies": {
        "safer-buffer": ">= 2.1.2 < 3"
      },
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/react-is": {
      "version": "18.2.0",
      "resolved": "https://registry.npmjs.org/react-is/-/react-is-18.2.0.tgz",
      "integrity": "sha512-xWGDIW6x921xtzPkhiULtthJHoJvBbF3q26fzloPCK0hsvxtPVelvftw3zjbHWSkR2km9Z+4uxbDDK/6Zw9B8w==",
      "dev": true
    },
    "node_modules/regexpp": {
      "version": "3.2.0",
      "resolved": "https://registry.npmjs.org/regexpp/-/regexpp-3.2.0.tgz",
      "integrity": "sha512-pq2bWo9mVD43nbts2wGv17XLiNLya+GklZ8kaDLV2Z08gDCsGpnKn9BFMepvWuHCbyVvY7J5o5+BVvoQbmlJLg==",
      "dev": true,
      "engines": {
        "node": ">=8"
      },
      "funding": {
        "url": "https://github.com/sponsors/mysticatea"
      }
    },
    "node_modules/require-directory": {
      "version": "2.1.1",
      "resolved": "https://registry.npmjs.org/require-directory/-/require-directory-2.1.1.tgz",
      "integrity": "sha1-jGStX9MNqxyXbiNE/+f3kqam30I=",
      "dev": true,
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/resolve": {
      "version": "1.22.1",
      "resolved": "https://registry.npmjs.org/resolve/-/resolve-1.22.1.tgz",
      "integrity": "sha512-nBpuuYuY5jFsli/JIs1oldw6fOQCBioohqWZg/2hiaOybXOft4lonv85uDOKXdf8rhyK159cxU5cDcK/NKk8zw==",
      "dev": true,
      "dependencies": {
        "is-core-module": "^2.9.0",
        "path-parse": "^1.0.7",
        "supports-preserve-symlinks-flag": "^1.0.0"
      },
      "bin": {
        "resolve": "bin/resolve"
      },
      "funding": {
        "url": "https://github.com/sponsors/ljharb"
      }
    },
    "node_modules/resolve-cwd": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/resolve-cwd/-/resolve-cwd-3.0.0.tgz",
      "integrity": "sha512-OrZaX2Mb+rJCpH/6CpSqt9xFVpN++x01XnN2ie9g6P5/3xelLAkXWVADpdz1IHD/KFfEXyE6V0U01OQ3UO2rEg==",
      "dev": true,
      "dependencies": {
        "resolve-from": "^5.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/resolve-cwd/node_modules/resolve-from": {
      "version": "5.0.0",
      "resolved": "https://registry.npmjs.org/resolve-from/-/resolve-from-5.0.0.tgz",
      "integrity": "sha512-qYg9KP24dD5qka9J47d0aVky0N+b4fTU89LN9iDnjB5waksiC49rvMB0PrUJQGoTmH50XPiqOvAjDfaijGxYZw==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/resolve-from": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/resolve-from/-/resolve-from-4.0.0.tgz",
      "integrity": "sha512-pb/MYmXstAkysRFx8piNI1tGFNQIFA3vkE3Gq4EuA1dF6gHp/+vgZqsCGJapvy8N3Q+4o7FwvquPJcnZ7RYy4g==",
      "dev": true,
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/resolve.exports": {
      "version": "1.1.0",
      "resolved": "https://registry.npmjs.org/resolve.exports/-/resolve.exports-1.1.0.tgz",
      "integrity": "sha512-J1l+Zxxp4XK3LUDZ9m60LRJF/mAe4z6a4xyabPHk7pvK5t35dACV32iIjJDFeWZFfZlO29w6SZ67knR0tHzJtQ==",
      "dev": true,
      "engines": {
        "node": ">=10"
      }
    },
    "node_modules/rimraf": {
      "version": "3.0.2",
      "resolved": "https://registry.npmjs.org/rimraf/-/rimraf-3.0.2.tgz",
      "integrity": "sha512-JZkJMZkAGFFPP2YqXZXPbMlMBgsxzE8ILs4lMIX/2o0L9UBw9O/Y3o6wFw/i9YLapcUJWwqbi3kdxIPdC62TIA==",
      "dev": true,
      "dependencies": {
        "glob": "^7.1.3"
      },
      "bin": {
        "rimraf": "bin.js"
      },
      "funding": {
        "url": "https://github.com/sponsors/isaacs"
      }
    },
    "node_modules/safe-buffer": {
      "version": "5.2.1",
      "resolved": "https://registry.npmjs.org/safe-buffer/-/safe-buffer-5.2.1.tgz",
      "integrity": "sha512-rp3So07KcdmmKbGvgaNxQSJr7bGVSVk5S9Eq1F+ppbRo70+YeaDxkw5Dd8NPN+GD6bjnYm2VuPuCXmpuYvmCXQ==",
      "dev": true,
      "funding": [
        {
          "type": "github",
          "url": "https://github.com/sponsors/feross"
        },
        {
          "type": "patreon",
          "url": "https://www.patreon.com/feross"
        },
        {
          "type": "consulting",
          "url": "https://feross.org/support"
        }
      ]
    },
    "node_modules/safer-buffer": {
      "version": "2.1.2",
      "resolved": "https://registry.npmjs.org/safer-buffer/-/safer-buffer-2.1.2.tgz",
      "integrity": "sha512-YZo3K82SD7Riyi0E1EQPojLz7kpepnSQI9IyPbHHg1XXXevb5dJI7tpyN2ADxGcQbHG7vcyRHk0cbwqcQriUtg==",
      "dev": true
    },
    "node_modules/semver": {
      "version": "6.3.0",
      "resolved": "https://registry.npmjs.org/semver/-/semver-6.3.0.tgz",
      "integrity": "sha512-b39TBaTSfV6yBrapU89p5fKekE2m/NwnDocOVruQFS1/veMgdzuPcnOM34M6CwxW8jH/lxEa5rBoDeUwu5HHTw==",
      "dev": true,
      "bin": {
        "semver": "bin/semver.js"
      }
    },
    "node_modules/send": {
      "version": "0.18.0",
      "resolved": "https://registry.npmjs.org/send/-/send-0.18.0.tgz",
      "integrity": "sha512-qqWzuOjSFOuqPjFe4NOsMLafToQQwBSOEpS+FwEt3A2V3vKubTquT3vmLTQpFgMXp8AlFWFuP1qKaJZOtPpVXg==",
      "dev": true,
      "dependencies": {
        "debug": "2.6.9",
        "depd": "2.0.0",
        "destroy": "1.2.0",
        "encodeurl": "~1.0.2",
        "escape-html": "~1.0.3",
        "etag": "~1.8.1",
        "fresh": "0.5.2",
        "http-errors": "2.0.0",
        "mime": "1.6.0",
        "ms": "2.1.3",
        "on-finished": "2.4.1",
        "range-parser": "~1.2.1",
        "statuses": "2.0.1"
      },
      "engines": {
        "node": ">= 0.8.0"
      }
    },
    "node_modules/send/node_modules/debug": {
      "version": "2.6.9",
      "resolved": "https://registry.npmjs.org/debug/-/debug-2.6.9.tgz",
      "integrity": "sha512-bC7ElrdJaJnPbAP+1EotYvqZsb3ecl5wi6Bfi6BJTUcNowp6cvspg0jXznRTKDjm/E7AdgFBVeAPVMNcKGsHMA==",
      "dev": true,
      "dependencies": {
        "ms": "2.0.0"
      }
    },
    "node_modules/send/node_modules/debug/node_modules/ms": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/ms/-/ms-2.0.0.tgz",
      "integrity": "sha512-Tpp60P6IUJDTuOq/5Z8cdskzJujfwqfOTkrwIwj7IRISpnkJnT6SyJ4PCPnGMoFjC9ddhal5KVIYtAt97ix05A==",
      "dev": true
    },
    "node_modules/send/node_modules/ms": {
      "version": "2.1.3",
      "resolved": "https://registry.npmjs.org/ms/-/ms-2.1.3.tgz",
      "integrity": "sha512-6FlzubTLZG3J2a/NVCAleEhjzq5oxgHyaCU9yYXvcLsvoVaHJq/s5xXI6/XXP6tz7R9xAOtHnSO/tXtF3WRTlA==",
      "dev": true
    },
    "node_modules/serve-static": {
      "version": "1.15.0",
      "resolved": "https://registry.npmjs.org/serve-static/-/serve-static-1.15.0.tgz",
      "integrity": "sha512-XGuRDNjXUijsUL0vl6nSD7cwURuzEgglbOaFuZM9g3kwDXOWVTck0jLzjPzGD+TazWbboZYu52/9/XPdUgne9g==",
      "dev": true,
      "dependencies": {
        "encodeurl": "~1.0.2",
        "escape-html": "~1.0.3",
        "parseurl": "~1.3.3",
        "send": "0.18.0"
      },
      "engines": {
        "node": ">= 0.8.0"
      }
    },
    "node_modules/setprototypeof": {
      "version": "1.2.0",
      "resolved": "https://registry.npmjs.org/setprototypeof/-/setprototypeof-1.2.0.tgz",
      "integrity": "sha512-E5LDX7Wrp85Kil5bhZv46j8jOeboKq5JMmYM3gVGdGH8xFpPWXUMsNrlODCrkoxMEeNi/XZIwuRvY4XNwYMJpw==",
      "dev": true
    },
    "node_modules/shebang-command": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/shebang-command/-/shebang-command-2.0.0.tgz",
      "integrity": "sha512-kHxr2zZpYtdmrN1qDjrrX/Z1rR1kG8Dx+gkpK1G4eXmvXswmcE1hTWBWYUzlraYw1/yZp6YuDY77YtvbN0dmDA==",
      "dev": true,
      "dependencies": {
        "shebang-regex": "^3.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/shebang-regex": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/shebang-regex/-/shebang-regex-3.0.0.tgz",
      "integrity": "sha512-7++dFhtcx3353uBaq8DDR4NuxBetBzC7ZQOhmTQInHEd6bSrXdiEyzCvG07Z44UYdLShWUyXt5M/yhz8ekcb1A==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/side-channel": {
      "version": "1.0.4",
      "resolved": "https://registry.npmjs.org/side-channel/-/side-channel-1.0.4.tgz",
      "integrity": "sha512-q5XPytqFEIKHkGdiMIrY10mvLRvnQh42/+GoBlFW3b2LXLE2xxJpZFdm94we0BaoV3RwJyGqg5wS7epxTv0Zvw==",
      "dev": true,
      "dependencies": {
        "call-bind": "^1.0.0",
        "get-intrinsic": "^1.0.2",
        "object-inspect": "^1.9.0"
      },
      "funding": {
        "url": "https://github.com/sponsors/ljharb"
      }
    },
    "node_modules/signal-exit": {
      "version": "3.0.7",
      "resolved": "https://registry.npmjs.org/signal-exit/-/signal-exit-3.0.7.tgz",
      "integrity": "sha512-wnD2ZE+l+SPC/uoS0vXeE9L1+0wuaMqKlfz9AMUo38JsyLSBWSFcHR1Rri62LZc12vLr1gb3jl7iwQhgwpAbGQ==",
      "dev": true
    },
    "node_modules/sisteransi": {
      "version": "1.0.5",
      "resolved": "https://registry.npmjs.org/sisteransi/-/sisteransi-1.0.5.tgz",
      "integrity": "sha512-bLGGlR1QxBcynn2d5YmDX4MGjlZvy2MRBDRNHLJ8VI6l6+9FUiyTFNJ0IveOSP0bcXgVDPRcfGqA0pjaqUpfVg==",
      "dev": true
    },
    "node_modules/slash": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/slash/-/slash-3.0.0.tgz",
      "integrity": "sha512-g9Q1haeby36OSStwb4ntCGGGaKsaVSjQ68fBxoQcutl5fS1vuY18H3wSt3jFyFtrkx+Kz0V1G85A4MyAdDMi2Q==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/source-map": {
      "version": "0.6.1",
      "resolved": "https://registry.npmjs.org/source-map/-/source-map-0.6.1.tgz",
      "integrity": "sha512-UjgapumWlbMhkBgzT7Ykc5YXUT46F0iKu8SGXq0bcwP5dz/h0Plj6enJqjz1Zbq2l5WaqYnrVbwWOWMyF3F47g==",
      "dev": true,
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/source-map-support": {
      "version": "0.5.13",
      "resolved": "https://registry.npmjs.org/source-map-support/-/source-map-support-0.5.13.tgz",
      "integrity": "sha512-SHSKFHadjVA5oR4PPqhtAVdcBWwRYVd6g6cAXnIbRiIwc2EhPrTuKUBdSLvlEKyIP3GCf89fltvcZiP9MMFA1w==",
      "dev": true,
      "dependencies": {
        "buffer-from": "^1.0.0",
        "source-map": "^0.6.0"
      }
    },
    "node_modules/sprintf-js": {
      "version": "1.0.3",
      "resolved": "https://registry.npmjs.org/sprintf-js/-/sprintf-js-1.0.3.tgz",
      "integrity": "sha512-D9cPgkvLlV3t3IzL0D0YLvGA9Ahk4PcvVwUbN0dSGr1aP0Nrt4AEnTUbuGvquEC0mA64Gqt1fzirlRs5ibXx8g==",
      "dev": true
    },
    "node_modules/stack-utils": {
      "version": "2.0.5",
      "resolved": "https://registry.npmjs.org/stack-utils/-/stack-utils-2.0.5.tgz",
      "integrity": "sha512-xrQcmYhOsn/1kX+Vraq+7j4oE2j/6BFscZ0etmYg81xuM8Gq0022Pxb8+IqgOFUIaxHs0KaSb7T1+OegiNrNFA==",
      "dev": true,
      "dependencies": {
        "escape-string-regexp": "^2.0.0"
      },
      "engines": {
        "node": ">=10"
      }
    },
    "node_modules/stack-utils/node_modules/escape-string-regexp": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/escape-string-regexp/-/escape-string-regexp-2.0.0.tgz",
      "integrity": "sha512-UpzcLCXolUWcNu5HtVMHYdXJjArjsF9C0aNnquZYY4uW/Vu0miy5YoWvbV345HauVvcAUnpRuhMMcqTcGOY2+w==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/statuses": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/statuses/-/statuses-2.0.1.tgz",
      "integrity": "sha512-RwNA9Z/7PrK06rYLIzFMlaF+l73iwpzsqRIFgbMLbTcLD6cOao82TaWefPXQvB2fOC4AjuYSEndS7N/mTCbkdQ==",
      "dev": true,
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/string-length": {
      "version": "4.0.2",
      "resolved": "https://registry.npmjs.org/string-length/-/string-length-4.0.2.tgz",
      "integrity": "sha512-+l6rNN5fYHNhZZy41RXsYptCjA2Igmq4EG7kZAYFQI1E1VTXarr6ZPXBg6eq7Y6eK4FEhY6AJlyuFIb/v/S0VQ==",
      "dev": true,
      "dependencies": {
        "char-regex": "^1.0.2",
        "strip-ansi": "^6.0.0"
      },
      "engines": {
        "node": ">=10"
      }
    },
    "node_modules/string-width": {
      "version": "4.2.3",
      "resolved": "https://registry.npmjs.org/string-width/-/string-width-4.2.3.tgz",
      "integrity": "sha512-wKyQRQpjJ0sIp62ErSZdGsjMJWsap5oRNihHhu6G7JVO/9jIB6UyevL+tXuOqrng8j/cxKTWyWUwvSTriiZz/g==",
      "dev": true,
      "dependencies": {
        "emoji-regex": "^8.0.0",
        "is-fullwidth-code-point": "^3.0.0",
        "strip-ansi": "^6.0.1"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/strip-ansi": {
      "version": "6.0.1",
      "resolved": "https://registry.npmjs.org/strip-ansi/-/strip-ansi-6.0.1.tgz",
      "integrity": "sha512-Y38VPSHcqkFrCpFnQ9vuSXmquuv5oXOKpGeT6aGrr3o3Gc9AlVa6JBfUSOCnbxGGZF+/0ooI7KrPuUSztUdU5A==",
      "dev": true,
      "dependencies": {
        "ansi-regex": "^5.0.1"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/strip-bom": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/strip-bom/-/strip-bom-4.0.0.tgz",
      "integrity": "sha512-3xurFv5tEgii33Zi8Jtp55wEIILR9eh34FAW00PZf+JnSsTmV/ioewSgQl97JHvgjoRGwPShsWm+IdrxB35d0w==",
      "dev": true,
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/strip-final-newline": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/strip-final-newline/-/strip-final-newline-2.0.0.tgz",
      "integrity": "sha512-BrpvfNAE3dcvq7ll3xVumzjKjZQ5tI1sEUIKr3Uoks0XUl45St3FlatVqef9prk4jRDzhW6WZg+3bk93y6pLjA==",
      "dev": true,
      "engines": {
        "node": ">=6"
      }
    },
    "node_modules/strip-json-comments": {
      "version": "3.1.1",
      "resolved": "https://registry.npmjs.org/strip-json-comments/-/strip-json-comments-3.1.1.tgz",
      "integrity": "sha512-6fPc+R4ihwqP6N/aIv2f1gMH8lOVtWQHoqC4yK6oSDVVocumAsfCqjkXnqiYMhmMwS/mEHLp7Vehlt3ql6lEig==",
      "dev": true,
      "engines": {
        "node": ">=8"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/supports-color": {
      "version": "7.2.0",
      "resolved": "https://registry.npmjs.org/supports-color/-/supports-color-7.2.0.tgz",
      "integrity": "sha512-qpCAvRl9stuOHveKsn7HncJRvv501qIacKzQlO/+Lwxc9+0q2wLyv4Dfvt80/DPn2pqOBsJdDiogXGR9+OvwRw==",
      "dev": true,
      "dependencies": {
        "has-flag": "^4.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/supports-hyperlinks": {
      "version": "2.2.0",
      "resolved": "https://registry.npmjs.org/supports-hyperlinks/-/supports-hyperlinks-2.2.0.tgz",
      "integrity": "sha512-6sXEzV5+I5j8Bmq9/vUphGRM/RJNT9SCURJLjwfOg51heRtguGWDzcaBlgAzKhQa0EVNpPEKzQuBwZ8S8WaCeQ==",
      "dev": true,
      "dependencies": {
        "has-flag": "^4.0.0",
        "supports-color": "^7.0.0"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/supports-preserve-symlinks-flag": {
      "version": "1.0.0",
      "resolved": "https://registry.npmjs.org/supports-preserve-symlinks-flag/-/supports-preserve-symlinks-flag-1.0.0.tgz",
      "integrity": "sha512-ot0WnXS9fgdkgIcePe6RHNk1WA8+muPa6cSjeR3V8K27q9BB1rTE3R1p7Hv0z1ZyAc8s6Vvv8DIyWf681MAt0w==",
      "dev": true,
      "engines": {
        "node": ">= 0.4"
      },
      "funding": {
        "url": "https://github.com/sponsors/ljharb"
      }
    },
    "node_modules/terminal-link": {
      "version": "2.1.1",
      "resolved": "https://registry.npmjs.org/terminal-link/-/terminal-link-2.1.1.tgz",
      "integrity": "sha512-un0FmiRUQNr5PJqy9kP7c40F5BOfpGlYTrxonDChEZB7pzZxRNp/bt+ymiy9/npwXya9KH99nJ/GXFIiUkYGFQ==",
      "dev": true,
      "dependencies": {
        "ansi-escapes": "^4.2.1",
        "supports-hyperlinks": "^2.0.0"
      },
      "engines": {
        "node": ">=8"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/test-exclude": {
      "version": "6.0.0",
      "resolved": "https://registry.npmjs.org/test-exclude/-/test-exclude-6.0.0.tgz",
      "integrity": "sha512-cAGWPIyOHU6zlmg88jwm7VRyXnMN7iV68OGAbYDk/Mh/xC/pzVPlQtY6ngoIH/5/tciuhGfvESU8GrHrcxD56w==",
      "dev": true,
      "dependencies": {
        "@istanbuljs/schema": "^0.1.2",
        "glob": "^7.1.4",
        "minimatch": "^3.0.4"
      },
      "engines": {
        "node": ">=8"
      }
    },
    "node_modules/text-table": {
      "version": "0.2.0",
      "resolved": "https://registry.npmjs.org/text-table/-/text-table-0.2.0.tgz",
      "integrity": "sha1-f17oI66AUgfACvLfSoTsP8+lcLQ=",
      "dev": true
    },
    "node_modules/throat": {
      "version": "6.0.1",
      "resolved": "https://registry.npmjs.org/throat/-/throat-6.0.1.tgz",
      "integrity": "sha512-8hmiGIJMDlwjg7dlJ4yKGLK8EsYqKgPWbG3b4wjJddKNwc7N7Dpn08Df4szr/sZdMVeOstrdYSsqzX6BYbcB+w==",
      "dev": true
    },
    "node_modules/tmpl": {
      "version": "1.0.5",
      "resolved": "https://registry.npmjs.org/tmpl/-/tmpl-1.0.5.tgz",
      "integrity": "sha512-3f0uOEAQwIqGuWW2MVzYg8fV/QNnc/IpuJNG837rLuczAaLVHslWHZQj4IGiEl5Hs3kkbhwL9Ab7Hrsmuj+Smw==",
      "dev": true
    },
    "node_modules/to-fast-properties": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/to-fast-properties/-/to-fast-properties-2.0.0.tgz",
      "integrity": "sha512-/OaKK0xYrs3DmxRYqL/yDc+FxFUVYhDlXMhRmv3z915w2HF1tnN1omB354j8VUGO/hbRzyD6Y3sA7v7GS/ceog==",
      "dev": true,
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/to-regex-range": {
      "version": "5.0.1",
      "resolved": "https://registry.npmjs.org/to-regex-range/-/to-regex-range-5.0.1.tgz",
      "integrity": "sha512-65P7iz6X5yEr1cwcgvQxbbIw7Uk3gOy5dIdtZ4rDveLqhrdJP+Li/Hx6tyK0NEb+2GCyneCMJiGqrADCSNk8sQ==",
      "dev": true,
      "dependencies": {
        "is-number": "^7.0.0"
      },
      "engines": {
        "node": ">=8.0"
      }
    },
    "node_modules/toidentifier": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/toidentifier/-/toidentifier-1.0.1.tgz",
      "integrity": "sha512-o5sSPKEkg/DIQNmH43V0/uerLrpzVedkUh8tGNvaeXpfpuwjKenlSox/2O/BTlZUtEe+JG7s5YhEz608PlAHRA==",
      "dev": true,
      "engines": {
        "node": ">=0.6"
      }
    },
    "node_modules/type-check": {
      "version": "0.4.0",
      "resolved": "https://registry.npmjs.org/type-check/-/type-check-0.4.0.tgz",
      "integrity": "sha512-XleUoc9uwGXqjWwXaUTZAmzMcFZ5858QA2vvx1Ur5xIcixXIP+8LnFDgRplU30us6teqdlskFfu+ae4K79Ooew==",
      "dev": true,
      "dependencies": {
        "prelude-ls": "^1.2.1"
      },
      "engines": {
        "node": ">= 0.8.0"
      }
    },
    "node_modules/type-detect": {
      "version": "4.0.8",
      "resolved": "https://registry.npmjs.org/type-detect/-/type-detect-4.0.8.tgz",
      "integrity": "sha512-0fr/mIH1dlO+x7TlcMy+bIDqKPsw/70tVyeHW787goQjhmqaZe10uwLujubK9q9Lg6Fiho1KUKDYz0Z7k7g5/g==",
      "dev": true,
      "engines": {
        "node": ">=4"
      }
    },
    "node_modules/type-fest": {
      "version": "0.20.2",
      "resolved": "https://registry.npmjs.org/type-fest/-/type-fest-0.20.2.tgz",
      "integrity": "sha512-Ne+eE4r0/iWnpAxD852z3A+N0Bt5RN//NjJwRd2VFHEmrywxf5vsZlh4R6lixl6B+wz/8d+maTSAkN1FIkI3LQ==",
      "dev": true,
      "engines": {
        "node": ">=10"
      },
      "funding": {
        "url": "https://github.com/sponsors/sindresorhus"
      }
    },
    "node_modules/type-is": {
      "version": "1.6.18",
      "resolved": "https://registry.npmjs.org/type-is/-/type-is-1.6.18.tgz",
      "integrity": "sha512-TkRKr9sUTxEH8MdfuCSP7VizJyzRNMjj2J2do2Jr3Kym598JVdEksuzPQCnlFPW4ky9Q+iA+ma9BGm06XQBy8g==",
      "dev": true,
      "dependencies": {
        "media-typer": "0.3.0",
        "mime-types": "~2.1.24"
      },
      "engines": {
        "node": ">= 0.6"
      }
    },
    "node_modules/unpipe": {
      "version": "1.0.0",
      "resolved": "https://registry.npmjs.org/unpipe/-/unpipe-1.0.0.tgz",
      "integrity": "sha512-pjy2bYhSsufwWlKwPc+l3cN7+wuJlK6uz0YdJEOlQDbl6jo/YlPi4mb8agUkVC8BF7V8NuzeyPNqRksA3hztKQ==",
      "dev": true,
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/update-browserslist-db": {
      "version": "1.0.4",
      "resolved": "https://registry.npmjs.org/update-browserslist-db/-/update-browserslist-db-1.0.4.tgz",
      "integrity": "sha512-jnmO2BEGUjsMOe/Fg9u0oczOe/ppIDZPebzccl1yDWGLFP16Pa1/RM5wEoKYPG2zstNcDuAStejyxsOuKINdGA==",
      "dev": true,
      "funding": [
        {
          "type": "opencollective",
          "url": "https://opencollective.com/browserslist"
        },
        {
          "type": "tidelift",
          "url": "https://tidelift.com/funding/github/npm/browserslist"
        }
      ],
      "dependencies": {
        "escalade": "^3.1.1",
        "picocolors": "^1.0.0"
      },
      "bin": {
        "browserslist-lint": "cli.js"
      },
      "peerDependencies": {
        "browserslist": ">= 4.21.0"
      }
    },
    "node_modules/uri-js": {
      "version": "4.4.1",
      "resolved": "https://registry.npmjs.org/uri-js/-/uri-js-4.4.1.tgz",
      "integrity": "sha512-7rKUyy33Q1yc98pQ1DAmLtwX109F7TIfWlW1Ydo8Wl1ii1SeHieeh0HHfPeL2fMXK6z0s8ecKs9frCuLJvndBg==",
      "dev": true,
      "dependencies": {
        "punycode": "^2.1.0"
      }
    },
    "node_modules/utils-merge": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/utils-merge/-/utils-merge-1.0.1.tgz",
      "integrity": "sha512-pMZTvIkT1d+TFGvDOqodOclx0QWkkgi6Tdoa8gC8ffGAAqz9pzPTZWAybbsHHoED/ztMtkv/VoYTYyShUn81hA==",
      "dev": true,
      "engines": {
        "node": ">= 0.4.0"
      }
    },
    "node_modules/v8-compile-cache": {
      "version": "2.3.0",
      "resolved": "https://registry.npmjs.org/v8-compile-cache/-/v8-compile-cache-2.3.0.tgz",
      "integrity": "sha512-l8lCEmLcLYZh4nbunNZvQCJc5pv7+RCwa8q/LdUx8u7lsWvPDKmpodJAJNwkAhJC//dFY48KuIEmjtd4RViDrA==",
      "dev": true
    },
    "node_modules/v8-to-istanbul": {
      "version": "9.0.1",
      "resolved": "https://registry.npmjs.org/v8-to-istanbul/-/v8-to-istanbul-9.0.1.tgz",
      "integrity": "sha512-74Y4LqY74kLE6IFyIjPtkSTWzUZmj8tdHT9Ii/26dvQ6K9Dl2NbEfj0XgU2sHCtKgt5VupqhlO/5aWuqS+IY1w==",
      "dev": true,
      "dependencies": {
        "@jridgewell/trace-mapping": "^0.3.12",
        "@types/istanbul-lib-coverage": "^2.0.1",
        "convert-source-map": "^1.6.0"
      },
      "engines": {
        "node": ">=10.12.0"
      }
    },
    "node_modules/vary": {
      "version": "1.1.2",
      "resolved": "https://registry.npmjs.org/vary/-/vary-1.1.2.tgz",
      "integrity": "sha512-BNGbWLfd0eUPabhkXUVm0j8uuvREyTh5ovRa/dyow/BqAbZJyC+5fU+IzQOzmAKzYqYRAISoRhdQr3eIZ/PXqg==",
      "dev": true,
      "engines": {
        "node": ">= 0.8"
      }
    },
    "node_modules/walker": {
      "version": "1.0.8",
      "resolved": "https://registry.npmjs.org/walker/-/walker-1.0.8.tgz",
      "integrity": "sha512-ts/8E8l5b7kY0vlWLewOkDXMmPdLcVV4GmOQLyxuSswIJsweeFZtAsMF7k1Nszz+TYBQrlYRmzOnr398y1JemQ==",
      "dev": true,
      "dependencies": {
        "makeerror": "1.0.12"
      }
    },
    "node_modules/which": {
      "version": "2.0.2",
      "resolved": "https://registry.npmjs.org/which/-/which-2.0.2.tgz",
      "integrity": "sha512-BLI3Tl1TW3Pvl70l3yq3Y64i+awpwXqsGBYWkkqMtnbXgrMD+yj7rhW0kuEDxzJaYXGjEW5ogapKNMEKNMjibA==",
      "dev": true,
      "dependencies": {
        "isexe": "^2.0.0"
      },
      "bin": {
        "node-which": "bin/node-which"
      },
      "engines": {
        "node": ">= 8"
      }
    },
    "node_modules/word-wrap": {
      "version": "1.2.3",
      "resolved": "https://registry.npmjs.org/word-wrap/-/word-wrap-1.2.3.tgz",
      "integrity": "sha512-Hz/mrNwitNRh/HUAtM/VT/5VH+ygD6DV7mYKZAtHOrbs8U7lvPS6xf7EJKMF0uW1KJCl0H701g3ZGus+muE5vQ==",
      "dev": true,
      "engines": {
        "node": ">=0.10.0"
      }
    },
    "node_modules/wrap-ansi": {
      "version": "7.0.0",
      "resolved": "https://registry.npmjs.org/wrap-ansi/-/wrap-ansi-7.0.0.tgz",
      "integrity": "sha512-YVGIj2kamLSTxw6NsZjoBxfSwsn0ycdesmc4p+Q21c5zPuZ1pl+NfxVdxPtdHvmNVOQ6XSYG4AUtyt/Fi7D16Q==",
      "dev": true,
      "dependencies": {
        "ansi-styles": "^4.0.0",
        "string-width": "^4.1.0",
        "strip-ansi": "^6.0.0"
      },
      "engines": {
        "node": ">=10"
      },
      "funding": {
        "url": "https://github.com/chalk/wrap-ansi?sponsor=1"
      }
    },
    "node_modules/wrappy": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/wrappy/-/wrappy-1.0.2.tgz",
      "integrity": "sha1-tSQ9jz7BqjXxNkYFvA0QNuMKtp8=",
      "dev": true
    },
    "node_modules/write-file-atomic": {
      "version": "4.0.1",
      "resolved": "https://registry.npmjs.org/write-file-atomic/-/write-file-atomic-4.0.1.tgz",
      "integrity": "sha512-nSKUxgAbyioruk6hU87QzVbY279oYT6uiwgDoujth2ju4mJ+TZau7SQBhtbTmUyuNYTuXnSyRn66FV0+eCgcrQ==",
      "dev": true,
      "dependencies": {
        "imurmurhash": "^0.1.4",
        "signal-exit": "^3.0.7"
      },
      "engines": {
        "node": "^12.13.0 || ^14.15.0 || >=16"
      }
    },
    "node_modules/y18n": {
      "version": "5.0.8",
      "resolved": "https://registry.npmjs.org/y18n/-/y18n-5.0.8.tgz",
      "integrity": "sha512-0pfFzegeDWJHJIAmTLRP2DwHjdF5s7jo9tuztdQxAhINCdvS+3nGINqPd00AphqJR/0LhANUS6/+7SCb98YOfA==",
      "dev": true,
      "engines": {
        "node": ">=10"
      }
    },
    "node_modules/yallist": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/yallist/-/yallist-4.0.0.tgz",
      "integrity": "sha512-3wdGidZyq5PB084XLES5TpOSRA3wjXAlIWMhum2kRcv/41Sn2emQ0dycQW4uZXLejwKvg6EsvbdlVL+FYEct7A==",
      "dev": true
    }
  },
  "dependencies": {
    "@ampproject/remapping": {
      "version": "2.2.0",
      "resolved": "https://registry.npmjs.org/@ampproject/remapping/-/remapping-2.2.0.tgz",
      "integrity": "sha512-qRmjj8nj9qmLTQXXmaR1cck3UXSRMPrbsLJAasZpF+t3riI71BXed5ebIOYwQntykeZuhjsdweEc9BxH5Jc26w==",
      "dev": true,
      "requires": {
        "@jridgewell/gen-mapping": "^0.1.0",
        "@jridgewell/trace-mapping": "^0.3.9"
      }
    },
    "@babel/code-frame": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/code-frame/-/code-frame-7.16.7.tgz",
      "integrity": "sha512-iAXqUn8IIeBTNd72xsFlgaXHkMBMt6y4HJp1tIaK465CWLT/fG1aqB7ykr95gHHmlBdGbFeWWfyB4NJJ0nmeIg==",
      "dev": true,
      "requires": {
        "@babel/highlight": "^7.16.7"
      }
    },
    "@babel/compat-data": {
      "version": "7.18.5",
      "resolved": "https://registry.npmjs.org/@babel/compat-data/-/compat-data-7.18.5.tgz",
      "integrity": "sha512-BxhE40PVCBxVEJsSBhB6UWyAuqJRxGsAw8BdHMJ3AKGydcwuWW4kOO3HmqBQAdcq/OP+/DlTVxLvsCzRTnZuGg==",
      "dev": true
    },
    "@babel/core": {
      "version": "7.18.5",
      "resolved": "https://registry.npmjs.org/@babel/core/-/core-7.18.5.tgz",
      "integrity": "sha512-MGY8vg3DxMnctw0LdvSEojOsumc70g0t18gNyUdAZqB1Rpd1Bqo/svHGvt+UJ6JcGX+DIekGFDxxIWofBxLCnQ==",
      "dev": true,
      "requires": {
        "@ampproject/remapping": "^2.1.0",
        "@babel/code-frame": "^7.16.7",
        "@babel/generator": "^7.18.2",
        "@babel/helper-compilation-targets": "^7.18.2",
        "@babel/helper-module-transforms": "^7.18.0",
        "@babel/helpers": "^7.18.2",
        "@babel/parser": "^7.18.5",
        "@babel/template": "^7.16.7",
        "@babel/traverse": "^7.18.5",
        "@babel/types": "^7.18.4",
        "convert-source-map": "^1.7.0",
        "debug": "^4.1.0",
        "gensync": "^1.0.0-beta.2",
        "json5": "^2.2.1",
        "semver": "^6.3.0"
      }
    },
    "@babel/generator": {
      "version": "7.18.2",
      "resolved": "https://registry.npmjs.org/@babel/generator/-/generator-7.18.2.tgz",
      "integrity": "sha512-W1lG5vUwFvfMd8HVXqdfbuG7RuaSrTCCD8cl8fP8wOivdbtbIg2Db3IWUcgvfxKbbn6ZBGYRW/Zk1MIwK49mgw==",
      "dev": true,
      "requires": {
        "@babel/types": "^7.18.2",
        "@jridgewell/gen-mapping": "^0.3.0",
        "jsesc": "^2.5.1"
      },
      "dependencies": {
        "@jridgewell/gen-mapping": {
          "version": "0.3.2",
          "resolved": "https://registry.npmjs.org/@jridgewell/gen-mapping/-/gen-mapping-0.3.2.tgz",
          "integrity": "sha512-mh65xKQAzI6iBcFzwv28KVWSmCkdRBWoOh+bYQGW3+6OZvbbN3TqMGo5hqYxQniRcH9F2VZIoJCm4pa3BPDK/A==",
          "dev": true,
          "requires": {
            "@jridgewell/set-array": "^1.0.1",
            "@jridgewell/sourcemap-codec": "^1.4.10",
            "@jridgewell/trace-mapping": "^0.3.9"
          }
        }
      }
    },
    "@babel/helper-compilation-targets": {
      "version": "7.18.2",
      "resolved": "https://registry.npmjs.org/@babel/helper-compilation-targets/-/helper-compilation-targets-7.18.2.tgz",
      "integrity": "sha512-s1jnPotJS9uQnzFtiZVBUxe67CuBa679oWFHpxYYnTpRL/1ffhyX44R9uYiXoa/pLXcY9H2moJta0iaanlk/rQ==",
      "dev": true,
      "requires": {
        "@babel/compat-data": "^7.17.10",
        "@babel/helper-validator-option": "^7.16.7",
        "browserslist": "^4.20.2",
        "semver": "^6.3.0"
      }
    },
    "@babel/helper-environment-visitor": {
      "version": "7.18.2",
      "resolved": "https://registry.npmjs.org/@babel/helper-environment-visitor/-/helper-environment-visitor-7.18.2.tgz",
      "integrity": "sha512-14GQKWkX9oJzPiQQ7/J36FTXcD4kSp8egKjO9nINlSKiHITRA9q/R74qu8S9xlc/b/yjsJItQUeeh3xnGN0voQ==",
      "dev": true
    },
    "@babel/helper-function-name": {
      "version": "7.17.9",
      "resolved": "https://registry.npmjs.org/@babel/helper-function-name/-/helper-function-name-7.17.9.tgz",
      "integrity": "sha512-7cRisGlVtiVqZ0MW0/yFB4atgpGLWEHUVYnb448hZK4x+vih0YO5UoS11XIYtZYqHd0dIPMdUSv8q5K4LdMnIg==",
      "dev": true,
      "requires": {
        "@babel/template": "^7.16.7",
        "@babel/types": "^7.17.0"
      }
    },
    "@babel/helper-hoist-variables": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/helper-hoist-variables/-/helper-hoist-variables-7.16.7.tgz",
      "integrity": "sha512-m04d/0Op34H5v7pbZw6pSKP7weA6lsMvfiIAMeIvkY/R4xQtBSMFEigu9QTZ2qB/9l22vsxtM8a+Q8CzD255fg==",
      "dev": true,
      "requires": {
        "@babel/types": "^7.16.7"
      }
    },
    "@babel/helper-module-imports": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/helper-module-imports/-/helper-module-imports-7.16.7.tgz",
      "integrity": "sha512-LVtS6TqjJHFc+nYeITRo6VLXve70xmq7wPhWTqDJusJEgGmkAACWwMiTNrvfoQo6hEhFwAIixNkvB0jPXDL8Wg==",
      "dev": true,
      "requires": {
        "@babel/types": "^7.16.7"
      }
    },
    "@babel/helper-module-transforms": {
      "version": "7.18.0",
      "resolved": "https://registry.npmjs.org/@babel/helper-module-transforms/-/helper-module-transforms-7.18.0.tgz",
      "integrity": "sha512-kclUYSUBIjlvnzN2++K9f2qzYKFgjmnmjwL4zlmU5f8ZtzgWe8s0rUPSTGy2HmK4P8T52MQsS+HTQAgZd3dMEA==",
      "dev": true,
      "requires": {
        "@babel/helper-environment-visitor": "^7.16.7",
        "@babel/helper-module-imports": "^7.16.7",
        "@babel/helper-simple-access": "^7.17.7",
        "@babel/helper-split-export-declaration": "^7.16.7",
        "@babel/helper-validator-identifier": "^7.16.7",
        "@babel/template": "^7.16.7",
        "@babel/traverse": "^7.18.0",
        "@babel/types": "^7.18.0"
      }
    },
    "@babel/helper-plugin-utils": {
      "version": "7.17.12",
      "resolved": "https://registry.npmjs.org/@babel/helper-plugin-utils/-/helper-plugin-utils-7.17.12.tgz",
      "integrity": "sha512-JDkf04mqtN3y4iAbO1hv9U2ARpPyPL1zqyWs/2WG1pgSq9llHFjStX5jdxb84himgJm+8Ng+x0oiWF/nw/XQKA==",
      "dev": true
    },
    "@babel/helper-simple-access": {
      "version": "7.18.2",
      "resolved": "https://registry.npmjs.org/@babel/helper-simple-access/-/helper-simple-access-7.18.2.tgz",
      "integrity": "sha512-7LIrjYzndorDY88MycupkpQLKS1AFfsVRm2k/9PtKScSy5tZq0McZTj+DiMRynboZfIqOKvo03pmhTaUgiD6fQ==",
      "dev": true,
      "requires": {
        "@babel/types": "^7.18.2"
      }
    },
    "@babel/helper-split-export-declaration": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/helper-split-export-declaration/-/helper-split-export-declaration-7.16.7.tgz",
      "integrity": "sha512-xbWoy/PFoxSWazIToT9Sif+jJTlrMcndIsaOKvTA6u7QEo7ilkRZpjew18/W3c7nm8fXdUDXh02VXTbZ0pGDNw==",
      "dev": true,
      "requires": {
        "@babel/types": "^7.16.7"
      }
    },
    "@babel/helper-validator-identifier": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/helper-validator-identifier/-/helper-validator-identifier-7.16.7.tgz",
      "integrity": "sha512-hsEnFemeiW4D08A5gUAZxLBTXpZ39P+a+DGDsHw1yxqyQ/jzFEnxf5uTEGp+3bzAbNOxU1paTgYS4ECU/IgfDw==",
      "dev": true
    },
    "@babel/helper-validator-option": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/helper-validator-option/-/helper-validator-option-7.16.7.tgz",
      "integrity": "sha512-TRtenOuRUVo9oIQGPC5G9DgK4743cdxvtOw0weQNpZXaS16SCBi5MNjZF8vba3ETURjZpTbVn7Vvcf2eAwFozQ==",
      "dev": true
    },
    "@babel/helpers": {
      "version": "7.18.2",
      "resolved": "https://registry.npmjs.org/@babel/helpers/-/helpers-7.18.2.tgz",
      "integrity": "sha512-j+d+u5xT5utcQSzrh9p+PaJX94h++KN+ng9b9WEJq7pkUPAd61FGqhjuUEdfknb3E/uDBb7ruwEeKkIxNJPIrg==",
      "dev": true,
      "requires": {
        "@babel/template": "^7.16.7",
        "@babel/traverse": "^7.18.2",
        "@babel/types": "^7.18.2"
      }
    },
    "@babel/highlight": {
      "version": "7.17.12",
      "resolved": "https://registry.npmjs.org/@babel/highlight/-/highlight-7.17.12.tgz",
      "integrity": "sha512-7yykMVF3hfZY2jsHZEEgLc+3x4o1O+fYyULu11GynEUQNwB6lua+IIQn1FiJxNucd5UlyJryrwsOh8PL9Sn8Qg==",
      "dev": true,
      "requires": {
        "@babel/helper-validator-identifier": "^7.16.7",
        "chalk": "^2.0.0",
        "js-tokens": "^4.0.0"
      },
      "dependencies": {
        "ansi-styles": {
          "version": "3.2.1",
          "resolved": "https://registry.npmjs.org/ansi-styles/-/ansi-styles-3.2.1.tgz",
          "integrity": "sha512-VT0ZI6kZRdTh8YyJw3SMbYm/u+NqfsAxEpWO0Pf9sq8/e94WxxOpPKx9FR1FlyCtOVDNOQ+8ntlqFxiRc+r5qA==",
          "dev": true,
          "requires": {
            "color-convert": "^1.9.0"
          }
        },
        "chalk": {
          "version": "2.4.2",
          "resolved": "https://registry.npmjs.org/chalk/-/chalk-2.4.2.tgz",
          "integrity": "sha512-Mti+f9lpJNcwF4tWV8/OrTTtF1gZi+f8FqlyAdouralcFWFQWF2+NgCHShjkCb+IFBLq9buZwE1xckQU4peSuQ==",
          "dev": true,
          "requires": {
            "ansi-styles": "^3.2.1",
            "escape-string-regexp": "^1.0.5",
            "supports-color": "^5.3.0"
          }
        },
        "color-convert": {
          "version": "1.9.3",
          "resolved": "https://registry.npmjs.org/color-convert/-/color-convert-1.9.3.tgz",
          "integrity": "sha512-QfAUtd+vFdAtFQcC8CCyYt1fYWxSqAiK2cSD6zDB8N3cpsEBAvRxp9zOGg6G/SHHJYAT88/az/IuDGALsNVbGg==",
          "dev": true,
          "requires": {
            "color-name": "1.1.3"
          }
        },
        "color-name": {
          "version": "1.1.3",
          "resolved": "https://registry.npmjs.org/color-name/-/color-name-1.1.3.tgz",
          "integrity": "sha512-72fSenhMw2HZMTVHeCA9KCmpEIbzWiQsjN+BHcBbS9vr1mtt+vJjPdksIBNUmKAW8TFUDPJK5SUU3QhE9NEXDw==",
          "dev": true
        },
        "escape-string-regexp": {
          "version": "1.0.5",
          "resolved": "https://registry.npmjs.org/escape-string-regexp/-/escape-string-regexp-1.0.5.tgz",
          "integrity": "sha512-vbRorB5FUQWvla16U8R/qgaFIya2qGzwDrNmCZuYKrbdSUMG6I1ZCGQRefkRVhuOkIGVne7BQ35DSfo1qvJqFg==",
          "dev": true
        },
        "has-flag": {
          "version": "3.0.0",
          "resolved": "https://registry.npmjs.org/has-flag/-/has-flag-3.0.0.tgz",
          "integrity": "sha512-sKJf1+ceQBr4SMkvQnBDNDtf4TXpVhVGateu0t918bl30FnbE2m4vNLX+VWe/dpjlb+HugGYzW7uQXH98HPEYw==",
          "dev": true
        },
        "supports-color": {
          "version": "5.5.0",
          "resolved": "https://registry.npmjs.org/supports-color/-/supports-color-5.5.0.tgz",
          "integrity": "sha512-QjVjwdXIt408MIiAqCX4oUKsgU2EqAGzs2Ppkm4aQYbjm+ZEWEcW4SfFNTr4uMNZma0ey4f5lgLrkB0aX0QMow==",
          "dev": true,
          "requires": {
            "has-flag": "^3.0.0"
          }
        }
      }
    },
    "@babel/parser": {
      "version": "7.18.5",
      "resolved": "https://registry.npmjs.org/@babel/parser/-/parser-7.18.5.tgz",
      "integrity": "sha512-YZWVaglMiplo7v8f1oMQ5ZPQr0vn7HPeZXxXWsxXJRjGVrzUFn9OxFQl1sb5wzfootjA/yChhW84BV+383FSOw==",
      "dev": true
    },
    "@babel/plugin-syntax-async-generators": {
      "version": "7.8.4",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-async-generators/-/plugin-syntax-async-generators-7.8.4.tgz",
      "integrity": "sha512-tycmZxkGfZaxhMRbXlPXuVFpdWlXpir2W4AMhSJgRKzk/eDlIXOhb2LHWoLpDF7TEHylV5zNhykX6KAgHJmTNw==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.8.0"
      }
    },
    "@babel/plugin-syntax-bigint": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-bigint/-/plugin-syntax-bigint-7.8.3.tgz",
      "integrity": "sha512-wnTnFlG+YxQm3vDxpGE57Pj0srRU4sHE/mDkt1qv2YJJSeUAec2ma4WLUnUPeKjyrfntVwe/N6dCXpU+zL3Npg==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.8.0"
      }
    },
    "@babel/plugin-syntax-class-properties": {
      "version": "7.12.13",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-class-properties/-/plugin-syntax-class-properties-7.12.13.tgz",
      "integrity": "sha512-fm4idjKla0YahUNgFNLCB0qySdsoPiZP3iQE3rky0mBUtMZ23yDJ9SJdg6dXTSDnulOVqiF3Hgr9nbXvXTQZYA==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.12.13"
      }
    },
    "@babel/plugin-syntax-import-meta": {
      "version": "7.10.4",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-import-meta/-/plugin-syntax-import-meta-7.10.4.tgz",
      "integrity": "sha512-Yqfm+XDx0+Prh3VSeEQCPU81yC+JWZ2pDPFSS4ZdpfZhp4MkFMaDC1UqseovEKwSUpnIL7+vK+Clp7bfh0iD7g==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.10.4"
      }
    },
    "@babel/plugin-syntax-json-strings": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-json-strings/-/plugin-syntax-json-strings-7.8.3.tgz",
      "integrity": "sha512-lY6kdGpWHvjoe2vk4WrAapEuBR69EMxZl+RoGRhrFGNYVK8mOPAW8VfbT/ZgrFbXlDNiiaxQnAtgVCZ6jv30EA==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.8.0"
      }
    },
    "@babel/plugin-syntax-logical-assignment-operators": {
      "version": "7.10.4",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-logical-assignment-operators/-/plugin-syntax-logical-assignment-operators-7.10.4.tgz",
      "integrity": "sha512-d8waShlpFDinQ5MtvGU9xDAOzKH47+FFoney2baFIoMr952hKOLp1HR7VszoZvOsV/4+RRszNY7D17ba0te0ig==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.10.4"
      }
    },
    "@babel/plugin-syntax-nullish-coalescing-operator": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-nullish-coalescing-operator/-/plugin-syntax-nullish-coalescing-operator-7.8.3.tgz",
      "integrity": "sha512-aSff4zPII1u2QD7y+F8oDsz19ew4IGEJg9SVW+bqwpwtfFleiQDMdzA/R+UlWDzfnHFCxxleFT0PMIrR36XLNQ==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.8.0"
      }
    },
    "@babel/plugin-syntax-numeric-separator": {
      "version": "7.10.4",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-numeric-separator/-/plugin-syntax-numeric-separator-7.10.4.tgz",
      "integrity": "sha512-9H6YdfkcK/uOnY/K7/aA2xpzaAgkQn37yzWUMRK7OaPOqOpGS1+n0H5hxT9AUw9EsSjPW8SVyMJwYRtWs3X3ug==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.10.4"
      }
    },
    "@babel/plugin-syntax-object-rest-spread": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-object-rest-spread/-/plugin-syntax-object-rest-spread-7.8.3.tgz",
      "integrity": "sha512-XoqMijGZb9y3y2XskN+P1wUGiVwWZ5JmoDRwx5+3GmEplNyVM2s2Dg8ILFQm8rWM48orGy5YpI5Bl8U1y7ydlA==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.8.0"
      }
    },
    "@babel/plugin-syntax-optional-catch-binding": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-optional-catch-binding/-/plugin-syntax-optional-catch-binding-7.8.3.tgz",
      "integrity": "sha512-6VPD0Pc1lpTqw0aKoeRTMiB+kWhAoT24PA+ksWSBrFtl5SIRVpZlwN3NNPQjehA2E/91FV3RjLWoVTglWcSV3Q==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.8.0"
      }
    },
    "@babel/plugin-syntax-optional-chaining": {
      "version": "7.8.3",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-optional-chaining/-/plugin-syntax-optional-chaining-7.8.3.tgz",
      "integrity": "sha512-KoK9ErH1MBlCPxV0VANkXW2/dw4vlbGDrFgz8bmUsBGYkFRcbRwMh6cIJubdPrkxRwuGdtCk0v/wPTKbQgBjkg==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.8.0"
      }
    },
    "@babel/plugin-syntax-top-level-await": {
      "version": "7.14.5",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-top-level-await/-/plugin-syntax-top-level-await-7.14.5.tgz",
      "integrity": "sha512-hx++upLv5U1rgYfwe1xBQUhRmU41NEvpUvrp8jkrSCdvGSnM5/qdRMtylJ6PG5OFkBaHkbTAKTnd3/YyESRHFw==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.14.5"
      }
    },
    "@babel/plugin-syntax-typescript": {
      "version": "7.17.12",
      "resolved": "https://registry.npmjs.org/@babel/plugin-syntax-typescript/-/plugin-syntax-typescript-7.17.12.tgz",
      "integrity": "sha512-TYY0SXFiO31YXtNg3HtFwNJHjLsAyIIhAhNWkQ5whPPS7HWUFlg9z0Ta4qAQNjQbP1wsSt/oKkmZ/4/WWdMUpw==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.17.12"
      }
    },
    "@babel/template": {
      "version": "7.16.7",
      "resolved": "https://registry.npmjs.org/@babel/template/-/template-7.16.7.tgz",
      "integrity": "sha512-I8j/x8kHUrbYRTUxXrrMbfCa7jxkE7tZre39x3kjr9hvI82cK1FfqLygotcWN5kdPGWcLdWMHpSBavse5tWw3w==",
      "dev": true,
      "requires": {
        "@babel/code-frame": "^7.16.7",
        "@babel/parser": "^7.16.7",
        "@babel/types": "^7.16.7"
      }
    },
    "@babel/traverse": {
      "version": "7.18.5",
      "resolved": "https://registry.npmjs.org/@babel/traverse/-/traverse-7.18.5.tgz",
      "integrity": "sha512-aKXj1KT66sBj0vVzk6rEeAO6Z9aiiQ68wfDgge3nHhA/my6xMM/7HGQUNumKZaoa2qUPQ5whJG9aAifsxUKfLA==",
      "dev": true,
      "requires": {
        "@babel/code-frame": "^7.16.7",
        "@babel/generator": "^7.18.2",
        "@babel/helper-environment-visitor": "^7.18.2",
        "@babel/helper-function-name": "^7.17.9",
        "@babel/helper-hoist-variables": "^7.16.7",
        "@babel/helper-split-export-declaration": "^7.16.7",
        "@babel/parser": "^7.18.5",
        "@babel/types": "^7.18.4",
        "debug": "^4.1.0",
        "globals": "^11.1.0"
      },
      "dependencies": {
        "globals": {
          "version": "11.12.0",
          "resolved": "https://registry.npmjs.org/globals/-/globals-11.12.0.tgz",
          "integrity": "sha512-WOBp/EEGUiIsJSp7wcv/y6MO+lV9UoncWqxuFfm8eBwzWNgyfBd6Gz+IeKQ9jCmyhoH99g15M3T+QaVHFjizVA==",
          "dev": true
        }
      }
    },
    "@babel/types": {
      "version": "7.18.4",
      "resolved": "https://registry.npmjs.org/@babel/types/-/types-7.18.4.tgz",
      "integrity": "sha512-ThN1mBcMq5pG/Vm2IcBmPPfyPXbd8S02rS+OBIDENdufvqC7Z/jHPCv9IcP01277aKtDI8g/2XysBN4hA8niiw==",
      "dev": true,
      "requires": {
        "@babel/helper-validator-identifier": "^7.16.7",
        "to-fast-properties": "^2.0.0"
      }
    },
    "@bcoe/v8-coverage": {
      "version": "0.2.3",
      "resolved": "https://registry.npmjs.org/@bcoe/v8-coverage/-/v8-coverage-0.2.3.tgz",
      "integrity": "sha512-0hYQ8SB4Db5zvZB4axdMHGwEaQjkZzFjQiN9LVYvIFB2nSUHW9tYpxWriPrWDASIxiaXax83REcLxuSdnGPZtw==",
      "dev": true
    },
    "@eslint/eslintrc": {
      "version": "1.3.0",
      "resolved": "https://registry.npmjs.org/@eslint/eslintrc/-/eslintrc-1.3.0.tgz",
      "integrity": "sha512-UWW0TMTmk2d7hLcWD1/e2g5HDM/HQ3csaLSqXCfqwh4uNDuNqlaKWXmEsL4Cs41Z0KnILNvwbHAah3C2yt06kw==",
      "dev": true,
      "requires": {
        "ajv": "^6.12.4",
        "debug": "^4.3.2",
        "espree": "^9.3.2",
        "globals": "^13.15.0",
        "ignore": "^5.2.0",
        "import-fresh": "^3.2.1",
        "js-yaml": "^4.1.0",
        "minimatch": "^3.1.2",
        "strip-json-comments": "^3.1.1"
      }
    },
    "@humanwhocodes/config-array": {
      "version": "0.9.5",
      "resolved": "https://registry.npmjs.org/@humanwhocodes/config-array/-/config-array-0.9.5.tgz",
      "integrity": "sha512-ObyMyWxZiCu/yTisA7uzx81s40xR2fD5Cg/2Kq7G02ajkNubJf6BopgDTmDyc3U7sXpNKM8cYOw7s7Tyr+DnCw==",
      "dev": true,
      "requires": {
        "@humanwhocodes/object-schema": "^1.2.1",
        "debug": "^4.1.1",
        "minimatch": "^3.0.4"
      }
    },
    "@humanwhocodes/object-schema": {
      "version": "1.2.1",
      "resolved": "https://registry.npmjs.org/@humanwhocodes/object-schema/-/object-schema-1.2.1.tgz",
      "integrity": "sha512-ZnQMnLV4e7hDlUvw8H+U8ASL02SS2Gn6+9Ac3wGGLIe7+je2AeAOxPY+izIPJDfFDb7eDjev0Us8MO1iFRN8hA==",
      "dev": true
    },
    "@istanbuljs/load-nyc-config": {
      "version": "1.1.0",
      "resolved": "https://registry.npmjs.org/@istanbuljs/load-nyc-config/-/load-nyc-config-1.1.0.tgz",
      "integrity": "sha512-VjeHSlIzpv/NyD3N0YuHfXOPDIixcA1q2ZV98wsMqcYlPmv2n3Yb2lYP9XMElnaFVXg5A7YLTeLu6V84uQDjmQ==",
      "dev": true,
      "requires": {
        "camelcase": "^5.3.1",
        "find-up": "^4.1.0",
        "get-package-type": "^0.1.0",
        "js-yaml": "^3.13.1",
        "resolve-from": "^5.0.0"
      },
      "dependencies": {
        "argparse": {
          "version": "1.0.10",
          "resolved": "https://registry.npmjs.org/argparse/-/argparse-1.0.10.tgz",
          "integrity": "sha512-o5Roy6tNG4SL/FOkCAN6RzjiakZS25RLYFrcMttJqbdd8BWrnA+fGz57iN5Pb06pvBGvl5gQ0B48dJlslXvoTg==",
          "dev": true,
          "requires": {
            "sprintf-js": "~1.0.2"
          }
        },
        "camelcase": {
          "version": "5.3.1",
          "resolved": "https://registry.npmjs.org/camelcase/-/camelcase-5.3.1.tgz",
          "integrity": "sha512-L28STB170nwWS63UjtlEOE3dldQApaJXZkOI1uMFfzf3rRuPegHaHesyee+YxQ+W6SvRDQV6UrdOdRiR153wJg==",
          "dev": true
        },
        "find-up": {
          "version": "4.1.0",
          "resolved": "https://registry.npmjs.org/find-up/-/find-up-4.1.0.tgz",
          "integrity": "sha512-PpOwAdQ/YlXQ2vj8a3h8IipDuYRi3wceVQQGYWxNINccq40Anw7BlsEXCMbt1Zt+OLA6Fq9suIpIWD0OsnISlw==",
          "dev": true,
          "requires": {
            "locate-path": "^5.0.0",
            "path-exists": "^4.0.0"
          }
        },
        "js-yaml": {
          "version": "3.14.1",
          "resolved": "https://registry.npmjs.org/js-yaml/-/js-yaml-3.14.1.tgz",
          "integrity": "sha512-okMH7OXXJ7YrN9Ok3/SXrnu4iX9yOk+25nqX4imS2npuvTYDmo/QEZoqwZkYaIDk3jVvBOTOIEgEhaLOynBS9g==",
          "dev": true,
          "requires": {
            "argparse": "^1.0.7",
            "esprima": "^4.0.0"
          }
        },
        "locate-path": {
          "version": "5.0.0",
          "resolved": "https://registry.npmjs.org/locate-path/-/locate-path-5.0.0.tgz",
          "integrity": "sha512-t7hw9pI+WvuwNJXwk5zVHpyhIqzg2qTlklJOf0mVxGSbe3Fp2VieZcduNYjaLDoy6p9uGpQEGWG87WpMKlNq8g==",
          "dev": true,
          "requires": {
            "p-locate": "^4.1.0"
          }
        },
        "p-limit": {
          "version": "2.3.0",
          "resolved": "https://registry.npmjs.org/p-limit/-/p-limit-2.3.0.tgz",
          "integrity": "sha512-//88mFWSJx8lxCzwdAABTJL2MyWB12+eIY7MDL2SqLmAkeKU9qxRvWuSyTjm3FUmpBEMuFfckAIqEaVGUDxb6w==",
          "dev": true,
          "requires": {
            "p-try": "^2.0.0"
          }
        },
        "p-locate": {
          "version": "4.1.0",
          "resolved": "https://registry.npmjs.org/p-locate/-/p-locate-4.1.0.tgz",
          "integrity": "sha512-R79ZZ/0wAxKGu3oYMlz8jy/kbhsNrS7SKZ7PxEHBgJ5+F2mtFW2fK2cOtBh1cHYkQsbzFV7I+EoRKe6Yt0oK7A==",
          "dev": true,
          "requires": {
            "p-limit": "^2.2.0"
          }
        },
        "resolve-from": {
          "version": "5.0.0",
          "resolved": "https://registry.npmjs.org/resolve-from/-/resolve-from-5.0.0.tgz",
          "integrity": "sha512-qYg9KP24dD5qka9J47d0aVky0N+b4fTU89LN9iDnjB5waksiC49rvMB0PrUJQGoTmH50XPiqOvAjDfaijGxYZw==",
          "dev": true
        }
      }
    },
    "@istanbuljs/schema": {
      "version": "0.1.3",
      "resolved": "https://registry.npmjs.org/@istanbuljs/schema/-/schema-0.1.3.tgz",
      "integrity": "sha512-ZXRY4jNvVgSVQ8DL3LTcakaAtXwTVUxE81hslsyD2AtoXW/wVob10HkOJ1X/pAlcI7D+2YoZKg5do8G/w6RYgA==",
      "dev": true
    },
    "@jest/console": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/console/-/console-28.1.1.tgz",
      "integrity": "sha512-0RiUocPVFEm3WRMOStIHbRWllG6iW6E3/gUPnf4lkrVFyXIIDeCe+vlKeYyFOMhB2EPE6FLFCNADSOOQMaqvyA==",
      "dev": true,
      "requires": {
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "chalk": "^4.0.0",
        "jest-message-util": "^28.1.1",
        "jest-util": "^28.1.1",
        "slash": "^3.0.0"
      }
    },
    "@jest/core": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/core/-/core-28.1.1.tgz",
      "integrity": "sha512-3pYsBoZZ42tXMdlcFeCc/0j9kOlK7MYuXs2B1QbvDgMoW1K9NJ4G/VYvIbMb26iqlkTfPHo7SC2JgjDOk/mxXw==",
      "dev": true,
      "requires": {
        "@jest/console": "^28.1.1",
        "@jest/reporters": "^28.1.1",
        "@jest/test-result": "^28.1.1",
        "@jest/transform": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "ansi-escapes": "^4.2.1",
        "chalk": "^4.0.0",
        "ci-info": "^3.2.0",
        "exit": "^0.1.2",
        "graceful-fs": "^4.2.9",
        "jest-changed-files": "^28.0.2",
        "jest-config": "^28.1.1",
        "jest-haste-map": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-regex-util": "^28.0.2",
        "jest-resolve": "^28.1.1",
        "jest-resolve-dependencies": "^28.1.1",
        "jest-runner": "^28.1.1",
        "jest-runtime": "^28.1.1",
        "jest-snapshot": "^28.1.1",
        "jest-util": "^28.1.1",
        "jest-validate": "^28.1.1",
        "jest-watcher": "^28.1.1",
        "micromatch": "^4.0.4",
        "pretty-format": "^28.1.1",
        "rimraf": "^3.0.0",
        "slash": "^3.0.0",
        "strip-ansi": "^6.0.0"
      }
    },
    "@jest/environment": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/environment/-/environment-28.1.1.tgz",
      "integrity": "sha512-9auVQ2GzQ7nrU+lAr8KyY838YahElTX9HVjbQPPS2XjlxQ+na18G113OoBhyBGBtD6ZnO/SrUy5WR8EzOj1/Uw==",
      "dev": true,
      "requires": {
        "@jest/fake-timers": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "jest-mock": "^28.1.1"
      }
    },
    "@jest/expect": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/expect/-/expect-28.1.1.tgz",
      "integrity": "sha512-/+tQprrFoT6lfkMj4mW/mUIfAmmk/+iQPmg7mLDIFOf2lyf7EBHaS+x3RbeR0VZVMe55IvX7QRoT/2aK3AuUXg==",
      "dev": true,
      "requires": {
        "expect": "^28.1.1",
        "jest-snapshot": "^28.1.1"
      }
    },
    "@jest/expect-utils": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/expect-utils/-/expect-utils-28.1.1.tgz",
      "integrity": "sha512-n/ghlvdhCdMI/hTcnn4qV57kQuV9OTsZzH1TTCVARANKhl6hXJqLKUkwX69ftMGpsbpt96SsDD8n8LD2d9+FRw==",
      "dev": true,
      "requires": {
        "jest-get-type": "^28.0.2"
      }
    },
    "@jest/fake-timers": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/fake-timers/-/fake-timers-28.1.1.tgz",
      "integrity": "sha512-BY/3+TyLs5+q87rGWrGUY5f8e8uC3LsVHS9Diz8+FV3ARXL4sNnkLlIB8dvDvRrp+LUCGM+DLqlsYubizGUjIA==",
      "dev": true,
      "requires": {
        "@jest/types": "^28.1.1",
        "@sinonjs/fake-timers": "^9.1.1",
        "@types/node": "*",
        "jest-message-util": "^28.1.1",
        "jest-mock": "^28.1.1",
        "jest-util": "^28.1.1"
      }
    },
    "@jest/globals": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/globals/-/globals-28.1.1.tgz",
      "integrity": "sha512-dEgl/6v7ToB4vXItdvcltJBgny0xBE6xy6IYQrPJAJggdEinGxCDMivNv7sFzPcTITGquXD6UJwYxfJ/5ZwDSg==",
      "dev": true,
      "requires": {
        "@jest/environment": "^28.1.1",
        "@jest/expect": "^28.1.1",
        "@jest/types": "^28.1.1"
      }
    },
    "@jest/reporters": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/reporters/-/reporters-28.1.1.tgz",
      "integrity": "sha512-597Zj4D4d88sZrzM4atEGLuO7SdA/YrOv9SRXHXRNC+/FwPCWxZhBAEzhXoiJzfRwn8zes/EjS8Lo6DouGN5Gg==",
      "dev": true,
      "requires": {
        "@bcoe/v8-coverage": "^0.2.3",
        "@jest/console": "^28.1.1",
        "@jest/test-result": "^28.1.1",
        "@jest/transform": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@jridgewell/trace-mapping": "^0.3.7",
        "@types/node": "*",
        "chalk": "^4.0.0",
        "collect-v8-coverage": "^1.0.0",
        "exit": "^0.1.2",
        "glob": "^7.1.3",
        "graceful-fs": "^4.2.9",
        "istanbul-lib-coverage": "^3.0.0",
        "istanbul-lib-instrument": "^5.1.0",
        "istanbul-lib-report": "^3.0.0",
        "istanbul-lib-source-maps": "^4.0.0",
        "istanbul-reports": "^3.1.3",
        "jest-message-util": "^28.1.1",
        "jest-util": "^28.1.1",
        "jest-worker": "^28.1.1",
        "slash": "^3.0.0",
        "string-length": "^4.0.1",
        "strip-ansi": "^6.0.0",
        "terminal-link": "^2.0.0",
        "v8-to-istanbul": "^9.0.0"
      }
    },
    "@jest/schemas": {
      "version": "28.0.2",
      "resolved": "https://registry.npmjs.org/@jest/schemas/-/schemas-28.0.2.tgz",
      "integrity": "sha512-YVDJZjd4izeTDkij00vHHAymNXQ6WWsdChFRK86qck6Jpr3DCL5W3Is3vslviRlP+bLuMYRLbdp98amMvqudhA==",
      "dev": true,
      "requires": {
        "@sinclair/typebox": "^0.23.3"
      }
    },
    "@jest/source-map": {
      "version": "28.0.2",
      "resolved": "https://registry.npmjs.org/@jest/source-map/-/source-map-28.0.2.tgz",
      "integrity": "sha512-Y9dxC8ZpN3kImkk0LkK5XCEneYMAXlZ8m5bflmSL5vrwyeUpJfentacCUg6fOb8NOpOO7hz2+l37MV77T6BFPw==",
      "dev": true,
      "requires": {
        "@jridgewell/trace-mapping": "^0.3.7",
        "callsites": "^3.0.0",
        "graceful-fs": "^4.2.9"
      }
    },
    "@jest/test-result": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/test-result/-/test-result-28.1.1.tgz",
      "integrity": "sha512-hPmkugBktqL6rRzwWAtp1JtYT4VHwv8OQ+9lE5Gymj6dHzubI/oJHMUpPOt8NrdVWSrz9S7bHjJUmv2ggFoUNQ==",
      "dev": true,
      "requires": {
        "@jest/console": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/istanbul-lib-coverage": "^2.0.0",
        "collect-v8-coverage": "^1.0.0"
      }
    },
    "@jest/test-sequencer": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/test-sequencer/-/test-sequencer-28.1.1.tgz",
      "integrity": "sha512-nuL+dNSVMcWB7OOtgb0EGH5AjO4UBCt68SLP08rwmC+iRhyuJWS9MtZ/MpipxFwKAlHFftbMsydXqWre8B0+XA==",
      "dev": true,
      "requires": {
        "@jest/test-result": "^28.1.1",
        "graceful-fs": "^4.2.9",
        "jest-haste-map": "^28.1.1",
        "slash": "^3.0.0"
      }
    },
    "@jest/transform": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/transform/-/transform-28.1.1.tgz",
      "integrity": "sha512-PkfaTUuvjUarl1EDr5ZQcCA++oXkFCP9QFUkG0yVKVmNObjhrqDy0kbMpMebfHWm3CCDHjYNem9eUSH8suVNHQ==",
      "dev": true,
      "requires": {
        "@babel/core": "^7.11.6",
        "@jest/types": "^28.1.1",
        "@jridgewell/trace-mapping": "^0.3.7",
        "babel-plugin-istanbul": "^6.1.1",
        "chalk": "^4.0.0",
        "convert-source-map": "^1.4.0",
        "fast-json-stable-stringify": "^2.0.0",
        "graceful-fs": "^4.2.9",
        "jest-haste-map": "^28.1.1",
        "jest-regex-util": "^28.0.2",
        "jest-util": "^28.1.1",
        "micromatch": "^4.0.4",
        "pirates": "^4.0.4",
        "slash": "^3.0.0",
        "write-file-atomic": "^4.0.1"
      }
    },
    "@jest/types": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/@jest/types/-/types-28.1.1.tgz",
      "integrity": "sha512-vRXVqSg1VhDnB8bWcmvLzmg0Bt9CRKVgHPXqYwvWMX3TvAjeO+nRuK6+VdTKCtWOvYlmkF/HqNAL/z+N3B53Kw==",
      "dev": true,
      "requires": {
        "@jest/schemas": "^28.0.2",
        "@types/istanbul-lib-coverage": "^2.0.0",
        "@types/istanbul-reports": "^3.0.0",
        "@types/node": "*",
        "@types/yargs": "^17.0.8",
        "chalk": "^4.0.0"
      }
    },
    "@jridgewell/gen-mapping": {
      "version": "0.1.1",
      "resolved": "https://registry.npmjs.org/@jridgewell/gen-mapping/-/gen-mapping-0.1.1.tgz",
      "integrity": "sha512-sQXCasFk+U8lWYEe66WxRDOE9PjVz4vSM51fTu3Hw+ClTpUSQb718772vH3pyS5pShp6lvQM7SxgIDXXXmOX7w==",
      "dev": true,
      "requires": {
        "@jridgewell/set-array": "^1.0.0",
        "@jridgewell/sourcemap-codec": "^1.4.10"
      }
    },
    "@jridgewell/resolve-uri": {
      "version": "3.0.8",
      "resolved": "https://registry.npmjs.org/@jridgewell/resolve-uri/-/resolve-uri-3.0.8.tgz",
      "integrity": "sha512-YK5G9LaddzGbcucK4c8h5tWFmMPBvRZ/uyWmN1/SbBdIvqGUdWGkJ5BAaccgs6XbzVLsqbPJrBSFwKv3kT9i7w==",
      "dev": true
    },
    "@jridgewell/set-array": {
      "version": "1.1.2",
      "resolved": "https://registry.npmjs.org/@jridgewell/set-array/-/set-array-1.1.2.tgz",
      "integrity": "sha512-xnkseuNADM0gt2bs+BvhO0p78Mk762YnZdsuzFV018NoG1Sj1SCQvpSqa7XUaTam5vAGasABV9qXASMKnFMwMw==",
      "dev": true
    },
    "@jridgewell/sourcemap-codec": {
      "version": "1.4.14",
      "resolved": "https://registry.npmjs.org/@jridgewell/sourcemap-codec/-/sourcemap-codec-1.4.14.tgz",
      "integrity": "sha512-XPSJHWmi394fuUuzDnGz1wiKqWfo1yXecHQMRf2l6hztTO+nPru658AyDngaBe7isIxEkRsPR3FZh+s7iVa4Uw==",
      "dev": true
    },
    "@jridgewell/trace-mapping": {
      "version": "0.3.14",
      "resolved": "https://registry.npmjs.org/@jridgewell/trace-mapping/-/trace-mapping-0.3.14.tgz",
      "integrity": "sha512-bJWEfQ9lPTvm3SneWwRFVLzrh6nhjwqw7TUFFBEMzwvg7t7PCDenf2lDwqo4NQXzdpgBXyFgDWnQA+2vkruksQ==",
      "dev": true,
      "requires": {
        "@jridgewell/resolve-uri": "^3.0.3",
        "@jridgewell/sourcemap-codec": "^1.4.10"
      }
    },
    "@sinclair/typebox": {
      "version": "0.23.5",
      "resolved": "https://registry.npmjs.org/@sinclair/typebox/-/typebox-0.23.5.tgz",
      "integrity": "sha512-AFBVi/iT4g20DHoujvMH1aEDn8fGJh4xsRGCP6d8RpLPMqsNPvW01Jcn0QysXTsg++/xj25NmJsGyH9xug/wKg==",
      "dev": true
    },
    "@sinonjs/commons": {
      "version": "1.8.3",
      "resolved": "https://registry.npmjs.org/@sinonjs/commons/-/commons-1.8.3.tgz",
      "integrity": "sha512-xkNcLAn/wZaX14RPlwizcKicDk9G3F8m2nU3L7Ukm5zBgTwiT0wsoFAHx9Jq56fJA1z/7uKGtCRu16sOUCLIHQ==",
      "dev": true,
      "requires": {
        "type-detect": "4.0.8"
      }
    },
    "@sinonjs/fake-timers": {
      "version": "9.1.2",
      "resolved": "https://registry.npmjs.org/@sinonjs/fake-timers/-/fake-timers-9.1.2.tgz",
      "integrity": "sha512-BPS4ynJW/o92PUR4wgriz2Ud5gpST5vz6GQfMixEDK0Z8ZCUv2M7SkBLykH56T++Xs+8ln9zTGbOvNGIe02/jw==",
      "dev": true,
      "requires": {
        "@sinonjs/commons": "^1.7.0"
      }
    },
    "@types/babel__core": {
      "version": "7.1.19",
      "resolved": "https://registry.npmjs.org/@types/babel__core/-/babel__core-7.1.19.tgz",
      "integrity": "sha512-WEOTgRsbYkvA/KCsDwVEGkd7WAr1e3g31VHQ8zy5gul/V1qKullU/BU5I68X5v7V3GnB9eotmom4v5a5gjxorw==",
      "dev": true,
      "requires": {
        "@babel/parser": "^7.1.0",
        "@babel/types": "^7.0.0",
        "@types/babel__generator": "*",
        "@types/babel__template": "*",
        "@types/babel__traverse": "*"
      }
    },
    "@types/babel__generator": {
      "version": "7.6.4",
      "resolved": "https://registry.npmjs.org/@types/babel__generator/-/babel__generator-7.6.4.tgz",
      "integrity": "sha512-tFkciB9j2K755yrTALxD44McOrk+gfpIpvC3sxHjRawj6PfnQxrse4Clq5y/Rq+G3mrBurMax/lG8Qn2t9mSsg==",
      "dev": true,
      "requires": {
        "@babel/types": "^7.0.0"
      }
    },
    "@types/babel__template": {
      "version": "7.4.1",
      "resolved": "https://registry.npmjs.org/@types/babel__template/-/babel__template-7.4.1.tgz",
      "integrity": "sha512-azBFKemX6kMg5Io+/rdGT0dkGreboUVR0Cdm3fz9QJWpaQGJRQXl7C+6hOTCZcMll7KFyEQpgbYI2lHdsS4U7g==",
      "dev": true,
      "requires": {
        "@babel/parser": "^7.1.0",
        "@babel/types": "^7.0.0"
      }
    },
    "@types/babel__traverse": {
      "version": "7.17.1",
      "resolved": "https://registry.npmjs.org/@types/babel__traverse/-/babel__traverse-7.17.1.tgz",
      "integrity": "sha512-kVzjari1s2YVi77D3w1yuvohV2idweYXMCDzqBiVNN63TcDWrIlTVOYpqVrvbbyOE/IyzBoTKF0fdnLPEORFxA==",
      "dev": true,
      "requires": {
        "@babel/types": "^7.3.0"
      }
    },
    "@types/graceful-fs": {
      "version": "4.1.5",
      "resolved": "https://registry.npmjs.org/@types/graceful-fs/-/graceful-fs-4.1.5.tgz",
      "integrity": "sha512-anKkLmZZ+xm4p8JWBf4hElkM4XR+EZeA2M9BAkkTldmcyDY4mbdIJnRghDJH3Ov5ooY7/UAoENtmdMSkaAd7Cw==",
      "dev": true,
      "requires": {
        "@types/node": "*"
      }
    },
    "@types/istanbul-lib-coverage": {
      "version": "2.0.4",
      "resolved": "https://registry.npmjs.org/@types/istanbul-lib-coverage/-/istanbul-lib-coverage-2.0.4.tgz",
      "integrity": "sha512-z/QT1XN4K4KYuslS23k62yDIDLwLFkzxOuMplDtObz0+y7VqJCaO2o+SPwHCvLFZh7xazvvoor2tA/hPz9ee7g==",
      "dev": true
    },
    "@types/istanbul-lib-report": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/@types/istanbul-lib-report/-/istanbul-lib-report-3.0.0.tgz",
      "integrity": "sha512-plGgXAPfVKFoYfa9NpYDAkseG+g6Jr294RqeqcqDixSbU34MZVJRi/P+7Y8GDpzkEwLaGZZOpKIEmeVZNtKsrg==",
      "dev": true,
      "requires": {
        "@types/istanbul-lib-coverage": "*"
      }
    },
    "@types/istanbul-reports": {
      "version": "3.0.1",
      "resolved": "https://registry.npmjs.org/@types/istanbul-reports/-/istanbul-reports-3.0.1.tgz",
      "integrity": "sha512-c3mAZEuK0lvBp8tmuL74XRKn1+y2dcwOUpH7x4WrF6gk1GIgiluDRgMYQtw2OFcBvAJWlt6ASU3tSqxp0Uu0Aw==",
      "dev": true,
      "requires": {
        "@types/istanbul-lib-report": "*"
      }
    },
    "@types/node": {
      "version": "18.0.0",
      "resolved": "https://registry.npmjs.org/@types/node/-/node-18.0.0.tgz",
      "integrity": "sha512-cHlGmko4gWLVI27cGJntjs/Sj8th9aYwplmZFwmmgYQQvL5NUsgVJG7OddLvNfLqYS31KFN0s3qlaD9qCaxACA==",
      "dev": true
    },
    "@types/prettier": {
      "version": "2.6.3",
      "resolved": "https://registry.npmjs.org/@types/prettier/-/prettier-2.6.3.tgz",
      "integrity": "sha512-ymZk3LEC/fsut+/Q5qejp6R9O1rMxz3XaRHDV6kX8MrGAhOSPqVARbDi+EZvInBpw+BnCX3TD240byVkOfQsHg==",
      "dev": true
    },
    "@types/stack-utils": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/@types/stack-utils/-/stack-utils-2.0.1.tgz",
      "integrity": "sha512-Hl219/BT5fLAaz6NDkSuhzasy49dwQS/DSdu4MdggFB8zcXv7vflBI3xp7FEmkmdDkBUI2bPUNeMttp2knYdxw==",
      "dev": true
    },
    "@types/yargs": {
      "version": "17.0.10",
      "resolved": "https://registry.npmjs.org/@types/yargs/-/yargs-17.0.10.tgz",
      "integrity": "sha512-gmEaFwpj/7f/ROdtIlci1R1VYU1J4j95m8T+Tj3iBgiBFKg1foE/PSl93bBd5T9LDXNPo8UlNN6W0qwD8O5OaA==",
      "dev": true,
      "requires": {
        "@types/yargs-parser": "*"
      }
    },
    "@types/yargs-parser": {
      "version": "21.0.0",
      "resolved": "https://registry.npmjs.org/@types/yargs-parser/-/yargs-parser-21.0.0.tgz",
      "integrity": "sha512-iO9ZQHkZxHn4mSakYV0vFHAVDyEOIJQrV2uZ06HxEPcx+mt8swXoZHIbaaJ2crJYFfErySgktuTZ3BeLz+XmFA==",
      "dev": true
    },
    "accepts": {
      "version": "1.3.8",
      "resolved": "https://registry.npmjs.org/accepts/-/accepts-1.3.8.tgz",
      "integrity": "sha512-PYAthTa2m2VKxuvSD3DPC/Gy+U+sOA1LAuT8mkmRuvw+NACSaeXEQ+NHcVF7rONl6qcaxV3Uuemwawk+7+SJLw==",
      "dev": true,
      "requires": {
        "mime-types": "~2.1.34",
        "negotiator": "0.6.3"
      }
    },
    "acorn": {
      "version": "8.7.1",
      "resolved": "https://registry.npmjs.org/acorn/-/acorn-8.7.1.tgz",
      "integrity": "sha512-Xx54uLJQZ19lKygFXOWsscKUbsBZW0CPykPhVQdhIeIwrbPmJzqeASDInc8nKBnp/JT6igTs82qPXz069H8I/A==",
      "dev": true
    },
    "acorn-jsx": {
      "version": "5.3.2",
      "resolved": "https://registry.npmjs.org/acorn-jsx/-/acorn-jsx-5.3.2.tgz",
      "integrity": "sha512-rq9s+JNhf0IChjtDXxllJ7g41oZk5SlXtp0LHwyA5cejwn7vKmKp4pPri6YEePv2PU65sAsegbXtIinmDFDXgQ==",
      "dev": true,
      "requires": {}
    },
    "ajv": {
      "version": "6.12.6",
      "resolved": "https://registry.npmjs.org/ajv/-/ajv-6.12.6.tgz",
      "integrity": "sha512-j3fVLgvTo527anyYyJOGTYJbG+vnnQYvE0m5mmkc1TK+nxAppkCLMIL0aZ4dblVCNoGShhm+kzE4ZUykBoMg4g==",
      "dev": true,
      "requires": {
        "fast-deep-equal": "^3.1.1",
        "fast-json-stable-stringify": "^2.0.0",
        "json-schema-traverse": "^0.4.1",
        "uri-js": "^4.2.2"
      }
    },
    "ansi-escapes": {
      "version": "4.3.2",
      "resolved": "https://registry.npmjs.org/ansi-escapes/-/ansi-escapes-4.3.2.tgz",
      "integrity": "sha512-gKXj5ALrKWQLsYG9jlTRmR/xKluxHV+Z9QEwNIgCfM1/uwPMCuzVVnh5mwTd+OuBZcwSIMbqssNWRm1lE51QaQ==",
      "dev": true,
      "requires": {
        "type-fest": "^0.21.3"
      },
      "dependencies": {
        "type-fest": {
          "version": "0.21.3",
          "resolved": "https://registry.npmjs.org/type-fest/-/type-fest-0.21.3.tgz",
          "integrity": "sha512-t0rzBq87m3fVcduHDUFhKmyyX+9eo6WQjZvf51Ea/M0Q7+T374Jp1aUiyUl0GKxp8M/OETVHSDvmkyPgvX+X2w==",
          "dev": true
        }
      }
    },
    "ansi-regex": {
      "version": "5.0.1",
      "resolved": "https://registry.npmjs.org/ansi-regex/-/ansi-regex-5.0.1.tgz",
      "integrity": "sha512-quJQXlTSUGL2LH9SUXo8VwsY4soanhgo6LNSm84E1LBcE8s3O0wpdiRzyR9z/ZZJMlMWv37qOOb9pdJlMUEKFQ==",
      "dev": true
    },
    "ansi-styles": {
      "version": "4.3.0",
      "resolved": "https://registry.npmjs.org/ansi-styles/-/ansi-styles-4.3.0.tgz",
      "integrity": "sha512-zbB9rCJAT1rbjiVDb2hqKFHNYLxgtk8NURxZ3IZwD3F6NtxbXZQCnnSi1Lkx+IDohdPlFp222wVALIheZJQSEg==",
      "dev": true,
      "requires": {
        "color-convert": "^2.0.1"
      }
    },
    "anymatch": {
      "version": "3.1.2",
      "resolved": "https://registry.npmjs.org/anymatch/-/anymatch-3.1.2.tgz",
      "integrity": "sha512-P43ePfOAIupkguHUycrc4qJ9kz8ZiuOUijaETwX7THt0Y/GNK7v0aa8rY816xWjZ7rJdA5XdMcpVFTKMq+RvWg==",
      "dev": true,
      "requires": {
        "normalize-path": "^3.0.0",
        "picomatch": "^2.0.4"
      }
    },
    "argparse": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/argparse/-/argparse-2.0.1.tgz",
      "integrity": "sha512-8+9WqebbFzpX9OR+Wa6O29asIogeRMzcGtAINdpMHHyAg10f05aSFVBbcEqGf/PXw1EjAZ+q2/bEBg3DvurK3Q==",
      "dev": true
    },
    "array-flatten": {
      "version": "1.1.1",
      "resolved": "https://registry.npmjs.org/array-flatten/-/array-flatten-1.1.1.tgz",
      "integrity": "sha512-PCVAQswWemu6UdxsDFFX/+gVeYqKAod3D3UVm91jHwynguOwAvYPhx8nNlM++NqRcK6CxxpUafjmhIdKiHibqg==",
      "dev": true
    },
    "assertion-error": {
      "version": "1.1.0",
      "resolved": "https://registry.npmjs.org/assertion-error/-/assertion-error-1.1.0.tgz",
      "integrity": "sha512-jgsaNduz+ndvGyFt3uSuWqvy4lCnIJiovtouQN5JZHOKCS2QuhEdbcQHFhVksz2N2U9hXJo8odG7ETyWlEeuDw==",
      "dev": true
    },
    "babel-jest": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/babel-jest/-/babel-jest-28.1.1.tgz",
      "integrity": "sha512-MEt0263viUdAkTq5D7upHPNxvt4n9uLUGa6pPz3WviNBMtOmStb1lIXS3QobnoqM+qnH+vr4EKlvhe8QcmxIYw==",
      "dev": true,
      "requires": {
        "@jest/transform": "^28.1.1",
        "@types/babel__core": "^7.1.14",
        "babel-plugin-istanbul": "^6.1.1",
        "babel-preset-jest": "^28.1.1",
        "chalk": "^4.0.0",
        "graceful-fs": "^4.2.9",
        "slash": "^3.0.0"
      }
    },
    "babel-plugin-istanbul": {
      "version": "6.1.1",
      "resolved": "https://registry.npmjs.org/babel-plugin-istanbul/-/babel-plugin-istanbul-6.1.1.tgz",
      "integrity": "sha512-Y1IQok9821cC9onCx5otgFfRm7Lm+I+wwxOx738M/WLPZ9Q42m4IG5W0FNX8WLL2gYMZo3JkuXIH2DOpWM+qwA==",
      "dev": true,
      "requires": {
        "@babel/helper-plugin-utils": "^7.0.0",
        "@istanbuljs/load-nyc-config": "^1.0.0",
        "@istanbuljs/schema": "^0.1.2",
        "istanbul-lib-instrument": "^5.0.4",
        "test-exclude": "^6.0.0"
      }
    },
    "babel-plugin-jest-hoist": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/babel-plugin-jest-hoist/-/babel-plugin-jest-hoist-28.1.1.tgz",
      "integrity": "sha512-NovGCy5Hn25uMJSAU8FaHqzs13cFoOI4lhIujiepssjCKRsAo3TA734RDWSGxuFTsUJXerYOqQQodlxgmtqbzw==",
      "dev": true,
      "requires": {
        "@babel/template": "^7.3.3",
        "@babel/types": "^7.3.3",
        "@types/babel__core": "^7.1.14",
        "@types/babel__traverse": "^7.0.6"
      }
    },
    "babel-preset-current-node-syntax": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/babel-preset-current-node-syntax/-/babel-preset-current-node-syntax-1.0.1.tgz",
      "integrity": "sha512-M7LQ0bxarkxQoN+vz5aJPsLBn77n8QgTFmo8WK0/44auK2xlCXrYcUxHFxgU7qW5Yzw/CjmLRK2uJzaCd7LvqQ==",
      "dev": true,
      "requires": {
        "@babel/plugin-syntax-async-generators": "^7.8.4",
        "@babel/plugin-syntax-bigint": "^7.8.3",
        "@babel/plugin-syntax-class-properties": "^7.8.3",
        "@babel/plugin-syntax-import-meta": "^7.8.3",
        "@babel/plugin-syntax-json-strings": "^7.8.3",
        "@babel/plugin-syntax-logical-assignment-operators": "^7.8.3",
        "@babel/plugin-syntax-nullish-coalescing-operator": "^7.8.3",
        "@babel/plugin-syntax-numeric-separator": "^7.8.3",
        "@babel/plugin-syntax-object-rest-spread": "^7.8.3",
        "@babel/plugin-syntax-optional-catch-binding": "^7.8.3",
        "@babel/plugin-syntax-optional-chaining": "^7.8.3",
        "@babel/plugin-syntax-top-level-await": "^7.8.3"
      }
    },
    "babel-preset-jest": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/babel-preset-jest/-/babel-preset-jest-28.1.1.tgz",
      "integrity": "sha512-FCq9Oud0ReTeWtcneYf/48981aTfXYuB9gbU4rBNNJVBSQ6ssv7E6v/qvbBxtOWwZFXjLZwpg+W3q7J6vhH25g==",
      "dev": true,
      "requires": {
        "babel-plugin-jest-hoist": "^28.1.1",
        "babel-preset-current-node-syntax": "^1.0.0"
      }
    },
    "balanced-match": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/balanced-match/-/balanced-match-1.0.2.tgz",
      "integrity": "sha512-3oSeUO0TMV67hN1AmbXsK4yaqU7tjiHlbxRDZOpH0KW9+CeX4bRAaX0Anxt0tx2MrpRpWwQaPwIlISEJhYU5Pw==",
      "dev": true
    },
    "body-parser": {
      "version": "1.20.0",
      "resolved": "https://registry.npmjs.org/body-parser/-/body-parser-1.20.0.tgz",
      "integrity": "sha512-DfJ+q6EPcGKZD1QWUjSpqp+Q7bDQTsQIF4zfUAtZ6qk+H/3/QRhg9CEp39ss+/T2vw0+HaidC0ecJj/DRLIaKg==",
      "dev": true,
      "requires": {
        "bytes": "3.1.2",
        "content-type": "~1.0.4",
        "debug": "2.6.9",
        "depd": "2.0.0",
        "destroy": "1.2.0",
        "http-errors": "2.0.0",
        "iconv-lite": "0.4.24",
        "on-finished": "2.4.1",
        "qs": "6.10.3",
        "raw-body": "2.5.1",
        "type-is": "~1.6.18",
        "unpipe": "1.0.0"
      },
      "dependencies": {
        "debug": {
          "version": "2.6.9",
          "resolved": "https://registry.npmjs.org/debug/-/debug-2.6.9.tgz",
          "integrity": "sha512-bC7ElrdJaJnPbAP+1EotYvqZsb3ecl5wi6Bfi6BJTUcNowp6cvspg0jXznRTKDjm/E7AdgFBVeAPVMNcKGsHMA==",
          "dev": true,
          "requires": {
            "ms": "2.0.0"
          }
        },
        "iconv-lite": {
          "version": "0.4.24",
          "resolved": "https://registry.npmjs.org/iconv-lite/-/iconv-lite-0.4.24.tgz",
          "integrity": "sha512-v3MXnZAcvnywkTUEZomIActle7RXXeedOR31wwl7VlyoXO4Qi9arvSenNQWne1TcRwhCL1HwLI21bEqdpj8/rA==",
          "dev": true,
          "requires": {
            "safer-buffer": ">= 2.1.2 < 3"
          }
        },
        "ms": {
          "version": "2.0.0",
          "resolved": "https://registry.npmjs.org/ms/-/ms-2.0.0.tgz",
          "integrity": "sha512-Tpp60P6IUJDTuOq/5Z8cdskzJujfwqfOTkrwIwj7IRISpnkJnT6SyJ4PCPnGMoFjC9ddhal5KVIYtAt97ix05A==",
          "dev": true
        },
        "qs": {
          "version": "6.10.3",
          "resolved": "https://registry.npmjs.org/qs/-/qs-6.10.3.tgz",
          "integrity": "sha512-wr7M2E0OFRfIfJZjKGieI8lBKb7fRCH4Fv5KNPEs7gJ8jadvotdsS08PzOKR7opXhZ/Xkjtt3WF9g38drmyRqQ==",
          "dev": true,
          "requires": {
            "side-channel": "^1.0.4"
          }
        }
      }
    },
    "brace-expansion": {
      "version": "1.1.11",
      "resolved": "https://registry.npmjs.org/brace-expansion/-/brace-expansion-1.1.11.tgz",
      "integrity": "sha512-iCuPHDFgrHX7H2vEI/5xpz07zSHB00TpugqhmYtVmMO6518mCuRMoOYFldEBl0g187ufozdaHgWKcYFb61qGiA==",
      "dev": true,
      "requires": {
        "balanced-match": "^1.0.0",
        "concat-map": "0.0.1"
      }
    },
    "braces": {
      "version": "3.0.2",
      "resolved": "https://registry.npmjs.org/braces/-/braces-3.0.2.tgz",
      "integrity": "sha512-b8um+L1RzM3WDSzvhm6gIz1yfTbBt6YTlcEKAvsmqCZZFw46z626lVj9j1yEPW33H5H+lBQpZMP1k8l+78Ha0A==",
      "dev": true,
      "requires": {
        "fill-range": "^7.0.1"
      }
    },
    "browserslist": {
      "version": "4.21.0",
      "resolved": "https://registry.npmjs.org/browserslist/-/browserslist-4.21.0.tgz",
      "integrity": "sha512-UQxE0DIhRB5z/zDz9iA03BOfxaN2+GQdBYH/2WrSIWEUrnpzTPJbhqt+umq6r3acaPRTW1FNTkrcp0PXgtFkvA==",
      "dev": true,
      "requires": {
        "caniuse-lite": "^1.0.30001358",
        "electron-to-chromium": "^1.4.164",
        "node-releases": "^2.0.5",
        "update-browserslist-db": "^1.0.0"
      }
    },
    "bser": {
      "version": "2.1.1",
      "resolved": "https://registry.npmjs.org/bser/-/bser-2.1.1.tgz",
      "integrity": "sha512-gQxTNE/GAfIIrmHLUE3oJyp5FO6HRBfhjnw4/wMmA63ZGDJnWBmgY/lyQBpnDUkGmAhbSe39tx2d/iTOAfglwQ==",
      "dev": true,
      "requires": {
        "node-int64": "^0.4.0"
      }
    },
    "buffer-from": {
      "version": "1.1.2",
      "resolved": "https://registry.npmjs.org/buffer-from/-/buffer-from-1.1.2.tgz",
      "integrity": "sha512-E+XQCRwSbaaiChtv6k6Dwgc+bx+Bs6vuKJHHl5kox/BaKbhiXzqQOwK4cO22yElGp2OCmjwVhT3HmxgyPGnJfQ==",
      "dev": true
    },
    "bytes": {
      "version": "3.1.2",
      "resolved": "https://registry.npmjs.org/bytes/-/bytes-3.1.2.tgz",
      "integrity": "sha512-/Nf7TyzTx6S3yRJObOAV7956r8cr2+Oj8AC5dt8wSP3BQAoeX58NoHyCU8P8zGkNXStjTSi6fzO6F0pBdcYbEg==",
      "dev": true
    },
    "call-bind": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/call-bind/-/call-bind-1.0.2.tgz",
      "integrity": "sha512-7O+FbCihrB5WGbFYesctwmTKae6rOiIzmz1icreWJ+0aA7LJfuqhEso2T9ncpcFtzMQtzXf2QGGueWJGTYsqrA==",
      "dev": true,
      "requires": {
        "function-bind": "^1.1.1",
        "get-intrinsic": "^1.0.2"
      }
    },
    "callsites": {
      "version": "3.1.0",
      "resolved": "https://registry.npmjs.org/callsites/-/callsites-3.1.0.tgz",
      "integrity": "sha512-P8BjAsXvZS+VIDUI11hHCQEv74YT67YUi5JJFNWIqL235sBmjX4+qx9Muvls5ivyNENctx46xQLQ3aTuE7ssaQ==",
      "dev": true
    },
    "camelcase": {
      "version": "6.3.0",
      "resolved": "https://registry.npmjs.org/camelcase/-/camelcase-6.3.0.tgz",
      "integrity": "sha512-Gmy6FhYlCY7uOElZUSbxo2UCDH8owEk996gkbrpsgGtrJLM3J7jGxl9Ic7Qwwj4ivOE5AWZWRMecDdF7hqGjFA==",
      "dev": true
    },
    "caniuse-lite": {
      "version": "1.0.30001359",
      "resolved": "https://registry.npmjs.org/caniuse-lite/-/caniuse-lite-1.0.30001359.tgz",
      "integrity": "sha512-Xln/BAsPzEuiVLgJ2/45IaqD9jShtk3Y33anKb4+yLwQzws3+v6odKfpgES/cDEaZMLzSChpIGdbOYtH9MyuHw==",
      "dev": true
    },
    "chai": {
      "version": "4.3.6",
      "resolved": "https://registry.npmjs.org/chai/-/chai-4.3.6.tgz",
      "integrity": "sha512-bbcp3YfHCUzMOvKqsztczerVgBKSsEijCySNlHHbX3VG1nskvqjz5Rfso1gGwD6w6oOV3eI60pKuMOV5MV7p3Q==",
      "dev": true,
      "requires": {
        "assertion-error": "^1.1.0",
        "check-error": "^1.0.2",
        "deep-eql": "^3.0.1",
        "get-func-name": "^2.0.0",
        "loupe": "^2.3.1",
        "pathval": "^1.1.1",
        "type-detect": "^4.0.5"
      }
    },
    "chalk": {
      "version": "4.1.2",
      "resolved": "https://registry.npmjs.org/chalk/-/chalk-4.1.2.tgz",
      "integrity": "sha512-oKnbhFyRIXpUuez8iBMmyEa4nbj4IOQyuhc/wy9kY7/WVPcwIO9VA668Pu8RkO7+0G76SLROeyw9CpQ061i4mA==",
      "dev": true,
      "requires": {
        "ansi-styles": "^4.1.0",
        "supports-color": "^7.1.0"
      }
    },
    "char-regex": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/char-regex/-/char-regex-1.0.2.tgz",
      "integrity": "sha512-kWWXztvZ5SBQV+eRgKFeh8q5sLuZY2+8WUIzlxWVTg+oGwY14qylx1KbKzHd8P6ZYkAg0xyIDU9JMHhyJMZ1jw==",
      "dev": true
    },
    "check-error": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/check-error/-/check-error-1.0.2.tgz",
      "integrity": "sha512-BrgHpW9NURQgzoNyjfq0Wu6VFO6D7IZEmJNdtgNqpzGG8RuNFHt2jQxWlAs4HMe119chBnv+34syEZtc6IhLtA==",
      "dev": true
    },
    "ci-info": {
      "version": "3.3.2",
      "resolved": "https://registry.npmjs.org/ci-info/-/ci-info-3.3.2.tgz",
      "integrity": "sha512-xmDt/QIAdeZ9+nfdPsaBCpMvHNLFiLdjj59qjqn+6iPe6YmHGQ35sBnQ8uslRBXFmXkiZQOJRjvQeoGppoTjjg==",
      "dev": true
    },
    "cjs-module-lexer": {
      "version": "1.2.2",
      "resolved": "https://registry.npmjs.org/cjs-module-lexer/-/cjs-module-lexer-1.2.2.tgz",
      "integrity": "sha512-cOU9usZw8/dXIXKtwa8pM0OTJQuJkxMN6w30csNRUerHfeQ5R6U3kkU/FtJeIf3M202OHfY2U8ccInBG7/xogA==",
      "dev": true
    },
    "cliui": {
      "version": "7.0.4",
      "resolved": "https://registry.npmjs.org/cliui/-/cliui-7.0.4.tgz",
      "integrity": "sha512-OcRE68cOsVMXp1Yvonl/fzkQOyjLSu/8bhPDfQt0e0/Eb283TKP20Fs2MqoPsr9SwA595rRCA+QMzYc9nBP+JQ==",
      "dev": true,
      "requires": {
        "string-width": "^4.2.0",
        "strip-ansi": "^6.0.0",
        "wrap-ansi": "^7.0.0"
      }
    },
    "co": {
      "version": "4.6.0",
      "resolved": "https://registry.npmjs.org/co/-/co-4.6.0.tgz",
      "integrity": "sha512-QVb0dM5HvG+uaxitm8wONl7jltx8dqhfU33DcqtOZcLSVIKSDDLDi7+0LbAKiyI8hD9u42m2YxXSkMGWThaecQ==",
      "dev": true
    },
    "collect-v8-coverage": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/collect-v8-coverage/-/collect-v8-coverage-1.0.1.tgz",
      "integrity": "sha512-iBPtljfCNcTKNAto0KEtDfZ3qzjJvqE3aTGZsbhjSBlorqpXJlaWWtPO35D+ZImoC3KWejX64o+yPGxhWSTzfg==",
      "dev": true
    },
    "color-convert": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/color-convert/-/color-convert-2.0.1.tgz",
      "integrity": "sha512-RRECPsj7iu/xb5oKYcsFHSppFNnsj/52OVTRKb4zP5onXwVF3zVmmToNcOfGC+CRDpfK/U584fMg38ZHCaElKQ==",
      "dev": true,
      "requires": {
        "color-name": "~1.1.4"
      }
    },
    "color-name": {
      "version": "1.1.4",
      "resolved": "https://registry.npmjs.org/color-name/-/color-name-1.1.4.tgz",
      "integrity": "sha512-dOy+3AuW3a2wNbZHIuMZpTcgjGuLU/uBL/ubcZF9OXbDo8ff4O8yVp5Bf0efS8uEoYo5q4Fx7dY9OgQGXgAsQA==",
      "dev": true
    },
    "concat-map": {
      "version": "0.0.1",
      "resolved": "https://registry.npmjs.org/concat-map/-/concat-map-0.0.1.tgz",
      "integrity": "sha512-/Srv4dswyQNBfohGpz9o6Yb3Gz3SrUDqBH5rTuhGR7ahtlbYKnVxw2bCFMRljaA7EXHaXZ8wsHdodFvbkhKmqg==",
      "dev": true
    },
    "content-disposition": {
      "version": "0.5.4",
      "resolved": "https://registry.npmjs.org/content-disposition/-/content-disposition-0.5.4.tgz",
      "integrity": "sha512-FveZTNuGw04cxlAiWbzi6zTAL/lhehaWbTtgluJh4/E95DqMwTmha3KZN1aAWA8cFIhHzMZUvLevkw5Rqk+tSQ==",
      "dev": true,
      "requires": {
        "safe-buffer": "5.2.1"
      }
    },
    "content-type": {
      "version": "1.0.4",
      "resolved": "https://registry.npmjs.org/content-type/-/content-type-1.0.4.tgz",
      "integrity": "sha512-hIP3EEPs8tB9AT1L+NUqtwOAps4mk2Zob89MWXMHjHWg9milF/j4osnnQLXBCBFBk/tvIG/tUc9mOUJiPBhPXA==",
      "dev": true
    },
    "convert-source-map": {
      "version": "1.8.0",
      "resolved": "https://registry.npmjs.org/convert-source-map/-/convert-source-map-1.8.0.tgz",
      "integrity": "sha512-+OQdjP49zViI/6i7nIJpA8rAl4sV/JdPfU9nZs3VqOwGIgizICvuN2ru6fMd+4llL0tar18UYJXfZ/TWtmhUjA==",
      "dev": true,
      "requires": {
        "safe-buffer": "~5.1.1"
      },
      "dependencies": {
        "safe-buffer": {
          "version": "5.1.2",
          "resolved": "https://registry.npmjs.org/safe-buffer/-/safe-buffer-5.1.2.tgz",
          "integrity": "sha512-Gd2UZBJDkXlY7GbJxfsE8/nvKkUEU1G38c1siN6QP6a9PT9MmHB8GnpscSmMJSoF8LOIrt8ud/wPtojys4G6+g==",
          "dev": true
        }
      }
    },
    "cookie": {
      "version": "0.5.0",
      "resolved": "https://registry.npmjs.org/cookie/-/cookie-0.5.0.tgz",
      "integrity": "sha512-YZ3GUyn/o8gfKJlnlX7g7xq4gyO6OSuhGPKaaGssGB2qgDUS0gPgtTvoyZLTt9Ab6dC4hfc9dV5arkvc/OCmrw==",
      "dev": true
    },
    "cookie-signature": {
      "version": "1.0.6",
      "resolved": "https://registry.npmjs.org/cookie-signature/-/cookie-signature-1.0.6.tgz",
      "integrity": "sha512-QADzlaHc8icV8I7vbaJXJwod9HWYp8uCqf1xa4OfNu1T7JVxQIrUgOWtHdNDtPiywmFbiS12VjotIXLrKM3orQ==",
      "dev": true
    },
    "cross-spawn": {
      "version": "7.0.3",
      "resolved": "https://registry.npmjs.org/cross-spawn/-/cross-spawn-7.0.3.tgz",
      "integrity": "sha512-iRDPJKUPVEND7dHPO8rkbOnPpyDygcDFtWjpeWNCgy8WP2rXcxXL8TskReQl6OrB2G7+UJrags1q15Fudc7G6w==",
      "dev": true,
      "requires": {
        "path-key": "^3.1.0",
        "shebang-command": "^2.0.0",
        "which": "^2.0.1"
      }
    },
    "debug": {
      "version": "4.3.4",
      "resolved": "https://registry.npmjs.org/debug/-/debug-4.3.4.tgz",
      "integrity": "sha512-PRWFHuSU3eDtQJPvnNY7Jcket1j0t5OuOsFzPPzsekD52Zl8qUfFIPEiswXqIvHWGVHOgX+7G/vCNNhehwxfkQ==",
      "dev": true,
      "requires": {
        "ms": "2.1.2"
      }
    },
    "dedent": {
      "version": "0.7.0",
      "resolved": "https://registry.npmjs.org/dedent/-/dedent-0.7.0.tgz",
      "integrity": "sha512-Q6fKUPqnAHAyhiUgFU7BUzLiv0kd8saH9al7tnu5Q/okj6dnupxyTgFIBjVzJATdfIAm9NAsvXNzjaKa+bxVyA==",
      "dev": true
    },
    "deep-eql": {
      "version": "3.0.1",
      "resolved": "https://registry.npmjs.org/deep-eql/-/deep-eql-3.0.1.tgz",
      "integrity": "sha512-+QeIQyN5ZuO+3Uk5DYh6/1eKO0m0YmJFGNmFHGACpf1ClL1nmlV/p4gNgbl2pJGxgXb4faqo6UE+M5ACEMyVcw==",
      "dev": true,
      "requires": {
        "type-detect": "^4.0.0"
      }
    },
    "deep-is": {
      "version": "0.1.4",
      "resolved": "https://registry.npmjs.org/deep-is/-/deep-is-0.1.4.tgz",
      "integrity": "sha512-oIPzksmTg4/MriiaYGO+okXDT7ztn/w3Eptv/+gSIdMdKsJo0u4CfYNFJPy+4SKMuCqGw2wxnA+URMg3t8a/bQ==",
      "dev": true
    },
    "deepmerge": {
      "version": "4.2.2",
      "resolved": "https://registry.npmjs.org/deepmerge/-/deepmerge-4.2.2.tgz",
      "integrity": "sha512-FJ3UgI4gIl+PHZm53knsuSFpE+nESMr7M4v9QcgB7S63Kj/6WqMiFQJpBBYz1Pt+66bZpP3Q7Lye0Oo9MPKEdg==",
      "dev": true
    },
    "depd": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/depd/-/depd-2.0.0.tgz",
      "integrity": "sha512-g7nH6P6dyDioJogAAGprGpCtVImJhpPk/roCzdb3fIh61/s/nPsfR6onyMwkCAR/OlC3yBC0lESvUoQEAssIrw==",
      "dev": true
    },
    "destroy": {
      "version": "1.2.0",
      "resolved": "https://registry.npmjs.org/destroy/-/destroy-1.2.0.tgz",
      "integrity": "sha512-2sJGJTaXIIaR1w4iJSNoN0hnMY7Gpc/n8D4qSCJw8QqFWXf7cuAgnEHxBpweaVcPevC2l3KpjYCx3NypQQgaJg==",
      "dev": true
    },
    "detect-newline": {
      "version": "3.1.0",
      "resolved": "https://registry.npmjs.org/detect-newline/-/detect-newline-3.1.0.tgz",
      "integrity": "sha512-TLz+x/vEXm/Y7P7wn1EJFNLxYpUD4TgMosxY6fAVJUnJMbupHBOncxyWUG9OpTaH9EBD7uFI5LfEgmMOc54DsA==",
      "dev": true
    },
    "diff-sequences": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/diff-sequences/-/diff-sequences-28.1.1.tgz",
      "integrity": "sha512-FU0iFaH/E23a+a718l8Qa/19bF9p06kgE0KipMOMadwa3SjnaElKzPaUC0vnibs6/B/9ni97s61mcejk8W1fQw==",
      "dev": true
    },
    "doctrine": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/doctrine/-/doctrine-3.0.0.tgz",
      "integrity": "sha512-yS+Q5i3hBf7GBkd4KG8a7eBNNWNGLTaEwwYWUijIYM7zrlYDM0BFXHjjPWlWZ1Rg7UaddZeIDmi9jF3HmqiQ2w==",
      "dev": true,
      "requires": {
        "esutils": "^2.0.2"
      }
    },
    "ee-first": {
      "version": "1.1.1",
      "resolved": "https://registry.npmjs.org/ee-first/-/ee-first-1.1.1.tgz",
      "integrity": "sha512-WMwm9LhRUo+WUaRN+vRuETqG89IgZphVSNkdFgeb6sS/E4OrDIN7t48CAewSHXc6C8lefD8KKfr5vY61brQlow==",
      "dev": true
    },
    "electron-to-chromium": {
      "version": "1.4.170",
      "resolved": "https://registry.npmjs.org/electron-to-chromium/-/electron-to-chromium-1.4.170.tgz",
      "integrity": "sha512-rZ8PZLhK4ORPjFqLp9aqC4/S1j4qWFsPPz13xmWdrbBkU/LlxMcok+f+6f8YnQ57MiZwKtOaW15biZZsY5Igvw==",
      "dev": true
    },
    "emittery": {
      "version": "0.10.2",
      "resolved": "https://registry.npmjs.org/emittery/-/emittery-0.10.2.tgz",
      "integrity": "sha512-aITqOwnLanpHLNXZJENbOgjUBeHocD+xsSJmNrjovKBW5HbSpW3d1pEls7GFQPUWXiwG9+0P4GtHfEqC/4M0Iw==",
      "dev": true
    },
    "emoji-regex": {
      "version": "8.0.0",
      "resolved": "https://registry.npmjs.org/emoji-regex/-/emoji-regex-8.0.0.tgz",
      "integrity": "sha512-MSjYzcWNOA0ewAHpz0MxpYFvwg6yjy1NG3xteoqz644VCo/RPgnr1/GGt+ic3iJTzQ8Eu3TdM14SawnVUmGE6A==",
      "dev": true
    },
    "encodeurl": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/encodeurl/-/encodeurl-1.0.2.tgz",
      "integrity": "sha512-TPJXq8JqFaVYm2CWmPvnP2Iyo4ZSM7/QKcSmuMLDObfpH5fi7RUGmd/rTDf+rut/saiDiQEeVTNgAmJEdAOx0w==",
      "dev": true
    },
    "error-ex": {
      "version": "1.3.2",
      "resolved": "https://registry.npmjs.org/error-ex/-/error-ex-1.3.2.tgz",
      "integrity": "sha512-7dFHNmqeFSEt2ZBsCriorKnn3Z2pj+fd9kmI6QoWw4//DL+icEBfc0U7qJCisqrTsKTjw4fNFy2pW9OqStD84g==",
      "dev": true,
      "requires": {
        "is-arrayish": "^0.2.1"
      }
    },
    "escalade": {
      "version": "3.1.1",
      "resolved": "https://registry.npmjs.org/escalade/-/escalade-3.1.1.tgz",
      "integrity": "sha512-k0er2gUkLf8O0zKJiAhmkTnJlTvINGv7ygDNPbeIsX/TJjGJZHuh9B2UxbsaEkmlEo9MfhrSzmhIlhRlI2GXnw==",
      "dev": true
    },
    "escape-html": {
      "version": "1.0.3",
      "resolved": "https://registry.npmjs.org/escape-html/-/escape-html-1.0.3.tgz",
      "integrity": "sha512-NiSupZ4OeuGwr68lGIeym/ksIZMJodUGOSCZ/FSnTxcrekbvqrgdUxlJOMpijaKZVjAJrWrGs/6Jy8OMuyj9ow==",
      "dev": true
    },
    "escape-string-regexp": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/escape-string-regexp/-/escape-string-regexp-4.0.0.tgz",
      "integrity": "sha512-TtpcNJ3XAzx3Gq8sWRzJaVajRs0uVxA2YAkdb1jm2YkPz4G6egUFAyA3n5vtEIZefPk5Wa4UXbKuS5fKkJWdgA==",
      "dev": true
    },
    "eslint": {
      "version": "8.16.0",
      "resolved": "https://registry.npmjs.org/eslint/-/eslint-8.16.0.tgz",
      "integrity": "sha512-MBndsoXY/PeVTDJeWsYj7kLZ5hQpJOfMYLsF6LicLHQWbRDG19lK5jOix4DPl8yY4SUFcE3txy86OzFLWT+yoA==",
      "dev": true,
      "requires": {
        "@eslint/eslintrc": "^1.3.0",
        "@humanwhocodes/config-array": "^0.9.2",
        "ajv": "^6.10.0",
        "chalk": "^4.0.0",
        "cross-spawn": "^7.0.2",
        "debug": "^4.3.2",
        "doctrine": "^3.0.0",
        "escape-string-regexp": "^4.0.0",
        "eslint-scope": "^7.1.1",
        "eslint-utils": "^3.0.0",
        "eslint-visitor-keys": "^3.3.0",
        "espree": "^9.3.2",
        "esquery": "^1.4.0",
        "esutils": "^2.0.2",
        "fast-deep-equal": "^3.1.3",
        "file-entry-cache": "^6.0.1",
        "functional-red-black-tree": "^1.0.1",
        "glob-parent": "^6.0.1",
        "globals": "^13.15.0",
        "ignore": "^5.2.0",
        "import-fresh": "^3.0.0",
        "imurmurhash": "^0.1.4",
        "is-glob": "^4.0.0",
        "js-yaml": "^4.1.0",
        "json-stable-stringify-without-jsonify": "^1.0.1",
        "levn": "^0.4.1",
        "lodash.merge": "^4.6.2",
        "minimatch": "^3.1.2",
        "natural-compare": "^1.4.0",
        "optionator": "^0.9.1",
        "regexpp": "^3.2.0",
        "strip-ansi": "^6.0.1",
        "strip-json-comments": "^3.1.0",
        "text-table": "^0.2.0",
        "v8-compile-cache": "^2.0.3"
      }
    },
    "eslint-scope": {
      "version": "7.1.1",
      "resolved": "https://registry.npmjs.org/eslint-scope/-/eslint-scope-7.1.1.tgz",
      "integrity": "sha512-QKQM/UXpIiHcLqJ5AOyIW7XZmzjkzQXYE54n1++wb0u9V/abW3l9uQnxX8Z5Xd18xyKIMTUAyQ0k1e8pz6LUrw==",
      "dev": true,
      "requires": {
        "esrecurse": "^4.3.0",
        "estraverse": "^5.2.0"
      }
    },
    "eslint-utils": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/eslint-utils/-/eslint-utils-3.0.0.tgz",
      "integrity": "sha512-uuQC43IGctw68pJA1RgbQS8/NP7rch6Cwd4j3ZBtgo4/8Flj4eGE7ZYSZRN3iq5pVUv6GPdW5Z1RFleo84uLDA==",
      "dev": true,
      "requires": {
        "eslint-visitor-keys": "^2.0.0"
      },
      "dependencies": {
        "eslint-visitor-keys": {
          "version": "2.1.0",
          "resolved": "https://registry.npmjs.org/eslint-visitor-keys/-/eslint-visitor-keys-2.1.0.tgz",
          "integrity": "sha512-0rSmRBzXgDzIsD6mGdJgevzgezI534Cer5L/vyMX0kHzT/jiB43jRhd9YUlMGYLQy2zprNmoT8qasCGtY+QaKw==",
          "dev": true
        }
      }
    },
    "eslint-visitor-keys": {
      "version": "3.3.0",
      "resolved": "https://registry.npmjs.org/eslint-visitor-keys/-/eslint-visitor-keys-3.3.0.tgz",
      "integrity": "sha512-mQ+suqKJVyeuwGYHAdjMFqjCyfl8+Ldnxuyp3ldiMBFKkvytrXUZWaiPCEav8qDHKty44bD+qV1IP4T+w+xXRA==",
      "dev": true
    },
    "espree": {
      "version": "9.3.2",
      "resolved": "https://registry.npmjs.org/espree/-/espree-9.3.2.tgz",
      "integrity": "sha512-D211tC7ZwouTIuY5x9XnS0E9sWNChB7IYKX/Xp5eQj3nFXhqmiUDB9q27y76oFl8jTg3pXcQx/bpxMfs3CIZbA==",
      "dev": true,
      "requires": {
        "acorn": "^8.7.1",
        "acorn-jsx": "^5.3.2",
        "eslint-visitor-keys": "^3.3.0"
      }
    },
    "esprima": {
      "version": "4.0.1",
      "resolved": "https://registry.npmjs.org/esprima/-/esprima-4.0.1.tgz",
      "integrity": "sha512-eGuFFw7Upda+g4p+QHvnW0RyTX/SVeJBDM/gCtMARO0cLuT2HcEKnTPvhjV6aGeqrCB/sbNop0Kszm0jsaWU4A==",
      "dev": true
    },
    "esquery": {
      "version": "1.4.0",
      "resolved": "https://registry.npmjs.org/esquery/-/esquery-1.4.0.tgz",
      "integrity": "sha512-cCDispWt5vHHtwMY2YrAQ4ibFkAL8RbH5YGBnZBc90MolvvfkkQcJro/aZiAQUlQ3qgrYS6D6v8Gc5G5CQsc9w==",
      "dev": true,
      "requires": {
        "estraverse": "^5.1.0"
      }
    },
    "esrecurse": {
      "version": "4.3.0",
      "resolved": "https://registry.npmjs.org/esrecurse/-/esrecurse-4.3.0.tgz",
      "integrity": "sha512-KmfKL3b6G+RXvP8N1vr3Tq1kL/oCFgn2NYXEtqP8/L3pKapUA4G8cFVaoF3SU323CD4XypR/ffioHmkti6/Tag==",
      "dev": true,
      "requires": {
        "estraverse": "^5.2.0"
      }
    },
    "estraverse": {
      "version": "5.3.0",
      "resolved": "https://registry.npmjs.org/estraverse/-/estraverse-5.3.0.tgz",
      "integrity": "sha512-MMdARuVEQziNTeJD8DgMqmhwR11BRQ/cBP+pLtYdSTnf3MIO8fFeiINEbX36ZdNlfU/7A9f3gUw49B3oQsvwBA==",
      "dev": true
    },
    "esutils": {
      "version": "2.0.3",
      "resolved": "https://registry.npmjs.org/esutils/-/esutils-2.0.3.tgz",
      "integrity": "sha512-kVscqXk4OCp68SZ0dkgEKVi6/8ij300KBWTJq32P/dYeWTSwK41WyTxalN1eRmA5Z9UU/LX9D7FWSmV9SAYx6g==",
      "dev": true
    },
    "etag": {
      "version": "1.8.1",
      "resolved": "https://registry.npmjs.org/etag/-/etag-1.8.1.tgz",
      "integrity": "sha512-aIL5Fx7mawVa300al2BnEE4iNvo1qETxLrPI/o05L7z6go7fCw1J6EQmbK4FmJ2AS7kgVF/KEZWufBfdClMcPg==",
      "dev": true
    },
    "execa": {
      "version": "5.1.1",
      "resolved": "https://registry.npmjs.org/execa/-/execa-5.1.1.tgz",
      "integrity": "sha512-8uSpZZocAZRBAPIEINJj3Lo9HyGitllczc27Eh5YYojjMFMn8yHMDMaUHE2Jqfq05D/wucwI4JGURyXt1vchyg==",
      "dev": true,
      "requires": {
        "cross-spawn": "^7.0.3",
        "get-stream": "^6.0.0",
        "human-signals": "^2.1.0",
        "is-stream": "^2.0.0",
        "merge-stream": "^2.0.0",
        "npm-run-path": "^4.0.1",
        "onetime": "^5.1.2",
        "signal-exit": "^3.0.3",
        "strip-final-newline": "^2.0.0"
      }
    },
    "exit": {
      "version": "0.1.2",
      "resolved": "https://registry.npmjs.org/exit/-/exit-0.1.2.tgz",
      "integrity": "sha512-Zk/eNKV2zbjpKzrsQ+n1G6poVbErQxJ0LBOJXaKZ1EViLzH+hrLu9cdXI4zw9dBQJslwBEpbQ2P1oS7nDxs6jQ==",
      "dev": true
    },
    "expect": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/expect/-/expect-28.1.1.tgz",
      "integrity": "sha512-/AANEwGL0tWBwzLNOvO0yUdy2D52jVdNXppOqswC49sxMN2cPWsGCQdzuIf9tj6hHoBQzNvx75JUYuQAckPo3w==",
      "dev": true,
      "requires": {
        "@jest/expect-utils": "^28.1.1",
        "jest-get-type": "^28.0.2",
        "jest-matcher-utils": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-util": "^28.1.1"
      }
    },
    "express": {
      "version": "4.18.1",
      "resolved": "https://registry.npmjs.org/express/-/express-4.18.1.tgz",
      "integrity": "sha512-zZBcOX9TfehHQhtupq57OF8lFZ3UZi08Y97dwFCkD8p9d/d2Y3M+ykKcwaMDEL+4qyUolgBDX6AblpR3fL212Q==",
      "dev": true,
      "requires": {
        "accepts": "~1.3.8",
        "array-flatten": "1.1.1",
        "body-parser": "1.20.0",
        "content-disposition": "0.5.4",
        "content-type": "~1.0.4",
        "cookie": "0.5.0",
        "cookie-signature": "1.0.6",
        "debug": "2.6.9",
        "depd": "2.0.0",
        "encodeurl": "~1.0.2",
        "escape-html": "~1.0.3",
        "etag": "~1.8.1",
        "finalhandler": "1.2.0",
        "fresh": "0.5.2",
        "http-errors": "2.0.0",
        "merge-descriptors": "1.0.1",
        "methods": "~1.1.2",
        "on-finished": "2.4.1",
        "parseurl": "~1.3.3",
        "path-to-regexp": "0.1.7",
        "proxy-addr": "~2.0.7",
        "qs": "6.10.3",
        "range-parser": "~1.2.1",
        "safe-buffer": "5.2.1",
        "send": "0.18.0",
        "serve-static": "1.15.0",
        "setprototypeof": "1.2.0",
        "statuses": "2.0.1",
        "type-is": "~1.6.18",
        "utils-merge": "1.0.1",
        "vary": "~1.1.2"
      },
      "dependencies": {
        "debug": {
          "version": "2.6.9",
          "resolved": "https://registry.npmjs.org/debug/-/debug-2.6.9.tgz",
          "integrity": "sha512-bC7ElrdJaJnPbAP+1EotYvqZsb3ecl5wi6Bfi6BJTUcNowp6cvspg0jXznRTKDjm/E7AdgFBVeAPVMNcKGsHMA==",
          "dev": true,
          "requires": {
            "ms": "2.0.0"
          }
        },
        "ms": {
          "version": "2.0.0",
          "resolved": "https://registry.npmjs.org/ms/-/ms-2.0.0.tgz",
          "integrity": "sha512-Tpp60P6IUJDTuOq/5Z8cdskzJujfwqfOTkrwIwj7IRISpnkJnT6SyJ4PCPnGMoFjC9ddhal5KVIYtAt97ix05A==",
          "dev": true
        },
        "qs": {
          "version": "6.10.3",
          "resolved": "https://registry.npmjs.org/qs/-/qs-6.10.3.tgz",
          "integrity": "sha512-wr7M2E0OFRfIfJZjKGieI8lBKb7fRCH4Fv5KNPEs7gJ8jadvotdsS08PzOKR7opXhZ/Xkjtt3WF9g38drmyRqQ==",
          "dev": true,
          "requires": {
            "side-channel": "^1.0.4"
          }
        }
      }
    },
    "fast-deep-equal": {
      "version": "3.1.3",
      "resolved": "https://registry.npmjs.org/fast-deep-equal/-/fast-deep-equal-3.1.3.tgz",
      "integrity": "sha512-f3qQ9oQy9j2AhBe/H9VC91wLmKBCCU/gDOnKNAYG5hswO7BLKj09Hc5HYNz9cGI++xlpDCIgDaitVs03ATR84Q==",
      "dev": true
    },
    "fast-json-stable-stringify": {
      "version": "2.1.0",
      "resolved": "https://registry.npmjs.org/fast-json-stable-stringify/-/fast-json-stable-stringify-2.1.0.tgz",
      "integrity": "sha512-lhd/wF+Lk98HZoTCtlVraHtfh5XYijIjalXck7saUtuanSDyLMxnHhSXEDJqHxD7msR8D0uCmqlkwjCV8xvwHw==",
      "dev": true
    },
    "fast-levenshtein": {
      "version": "2.0.6",
      "resolved": "https://registry.npmjs.org/fast-levenshtein/-/fast-levenshtein-2.0.6.tgz",
      "integrity": "sha512-DCXu6Ifhqcks7TZKY3Hxp3y6qphY5SJZmrWMDrKcERSOXWQdMhU9Ig/PYrzyw/ul9jOIyh0N4M0tbC5hodg8dw==",
      "dev": true
    },
    "fb-watchman": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/fb-watchman/-/fb-watchman-2.0.1.tgz",
      "integrity": "sha512-DkPJKQeY6kKwmuMretBhr7G6Vodr7bFwDYTXIkfG1gjvNpaxBTQV3PbXg6bR1c1UP4jPOX0jHUbbHANL9vRjVg==",
      "dev": true,
      "requires": {
        "bser": "2.1.1"
      }
    },
    "file-entry-cache": {
      "version": "6.0.1",
      "resolved": "https://registry.npmjs.org/file-entry-cache/-/file-entry-cache-6.0.1.tgz",
      "integrity": "sha512-7Gps/XWymbLk2QLYK4NzpMOrYjMhdIxXuIvy2QBsLE6ljuodKvdkWs/cpyJJ3CVIVpH0Oi1Hvg1ovbMzLdFBBg==",
      "dev": true,
      "requires": {
        "flat-cache": "^3.0.4"
      }
    },
    "fill-range": {
      "version": "7.0.1",
      "resolved": "https://registry.npmjs.org/fill-range/-/fill-range-7.0.1.tgz",
      "integrity": "sha512-qOo9F+dMUmC2Lcb4BbVvnKJxTPjCm+RRpe4gDuGrzkL7mEVl/djYSu2OdQ2Pa302N4oqkSg9ir6jaLWJ2USVpQ==",
      "dev": true,
      "requires": {
        "to-regex-range": "^5.0.1"
      }
    },
    "finalhandler": {
      "version": "1.2.0",
      "resolved": "https://registry.npmjs.org/finalhandler/-/finalhandler-1.2.0.tgz",
      "integrity": "sha512-5uXcUVftlQMFnWC9qu/svkWv3GTd2PfUhK/3PLkYNAe7FbqJMt3515HaxE6eRL74GdsriiwujiawdaB1BpEISg==",
      "dev": true,
      "requires": {
        "debug": "2.6.9",
        "encodeurl": "~1.0.2",
        "escape-html": "~1.0.3",
        "on-finished": "2.4.1",
        "parseurl": "~1.3.3",
        "statuses": "2.0.1",
        "unpipe": "~1.0.0"
      },
      "dependencies": {
        "debug": {
          "version": "2.6.9",
          "resolved": "https://registry.npmjs.org/debug/-/debug-2.6.9.tgz",
          "integrity": "sha512-bC7ElrdJaJnPbAP+1EotYvqZsb3ecl5wi6Bfi6BJTUcNowp6cvspg0jXznRTKDjm/E7AdgFBVeAPVMNcKGsHMA==",
          "dev": true,
          "requires": {
            "ms": "2.0.0"
          }
        },
        "ms": {
          "version": "2.0.0",
          "resolved": "https://registry.npmjs.org/ms/-/ms-2.0.0.tgz",
          "integrity": "sha512-Tpp60P6IUJDTuOq/5Z8cdskzJujfwqfOTkrwIwj7IRISpnkJnT6SyJ4PCPnGMoFjC9ddhal5KVIYtAt97ix05A==",
          "dev": true
        }
      }
    },
    "flat-cache": {
      "version": "3.0.4",
      "resolved": "https://registry.npmjs.org/flat-cache/-/flat-cache-3.0.4.tgz",
      "integrity": "sha512-dm9s5Pw7Jc0GvMYbshN6zchCA9RgQlzzEZX3vylR9IqFfS8XciblUXOKfW6SiuJ0e13eDYZoZV5wdrev7P3Nwg==",
      "dev": true,
      "requires": {
        "flatted": "^3.1.0",
        "rimraf": "^3.0.2"
      }
    },
    "flatted": {
      "version": "3.2.5",
      "resolved": "https://registry.npmjs.org/flatted/-/flatted-3.2.5.tgz",
      "integrity": "sha512-WIWGi2L3DyTUvUrwRKgGi9TwxQMUEqPOPQBVi71R96jZXJdFskXEmf54BoZaS1kknGODoIGASGEzBUYdyMCBJg==",
      "dev": true
    },
    "forwarded": {
      "version": "0.2.0",
      "resolved": "https://registry.npmjs.org/forwarded/-/forwarded-0.2.0.tgz",
      "integrity": "sha512-buRG0fpBtRHSTCOASe6hD258tEubFoRLb4ZNA6NxMVHNw2gOcwHo9wyablzMzOA5z9xA9L1KNjk/Nt6MT9aYow==",
      "dev": true
    },
    "fresh": {
      "version": "0.5.2",
      "resolved": "https://registry.npmjs.org/fresh/-/fresh-0.5.2.tgz",
      "integrity": "sha512-zJ2mQYM18rEFOudeV4GShTGIQ7RbzA7ozbU9I/XBpm7kqgMywgmylMwXHxZJmkVoYkna9d2pVXVXPdYTP9ej8Q==",
      "dev": true
    },
    "fs.realpath": {
      "version": "1.0.0",
      "resolved": "https://registry.npmjs.org/fs.realpath/-/fs.realpath-1.0.0.tgz",
      "integrity": "sha512-OO0pH2lK6a0hZnAdau5ItzHPI6pUlvI7jMVnxUQRtw4owF2wk8lOSabtGDCTP4Ggrg2MbGnWO9X8K1t4+fGMDw==",
      "dev": true
    },
    "fsevents": {
      "version": "2.3.2",
      "resolved": "https://registry.npmjs.org/fsevents/-/fsevents-2.3.2.tgz",
      "integrity": "sha512-xiqMQR4xAeHTuB9uWm+fFRcIOgKBMiOBP+eXiyT7jsgVCq1bkVygt00oASowB7EdtpOHaaPgKt812P9ab+DDKA==",
      "dev": true,
      "optional": true
    },
    "function-bind": {
      "version": "1.1.1",
      "resolved": "https://registry.npmjs.org/function-bind/-/function-bind-1.1.1.tgz",
      "integrity": "sha512-yIovAzMX49sF8Yl58fSCWJ5svSLuaibPxXQJFLmBObTuCr0Mf1KiPopGM9NiFjiYBCbfaa2Fh6breQ6ANVTI0A==",
      "dev": true
    },
    "functional-red-black-tree": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/functional-red-black-tree/-/functional-red-black-tree-1.0.1.tgz",
      "integrity": "sha512-dsKNQNdj6xA3T+QlADDA7mOSlX0qiMINjn0cgr+eGHGsbSHzTabcIogz2+p/iqP1Xs6EP/sS2SbqH+brGTbq0g==",
      "dev": true
    },
    "gensync": {
      "version": "1.0.0-beta.2",
      "resolved": "https://registry.npmjs.org/gensync/-/gensync-1.0.0-beta.2.tgz",
      "integrity": "sha512-3hN7NaskYvMDLQY55gnW3NQ+mesEAepTqlg+VEbj7zzqEMBVNhzcGYYeqFo/TlYz6eQiFcp1HcsCZO+nGgS8zg==",
      "dev": true
    },
    "get-caller-file": {
      "version": "2.0.5",
      "resolved": "https://registry.npmjs.org/get-caller-file/-/get-caller-file-2.0.5.tgz",
      "integrity": "sha512-DyFP3BM/3YHTQOCUL/w0OZHR0lpKeGrxotcHWcqNEdnltqFwXVfhEBQ94eIo34AfQpo0rGki4cyIiftY06h2Fg==",
      "dev": true
    },
    "get-func-name": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/get-func-name/-/get-func-name-2.0.0.tgz",
      "integrity": "sha512-Hm0ixYtaSZ/V7C8FJrtZIuBBI+iSgL+1Aq82zSu8VQNB4S3Gk8e7Qs3VwBDJAhmRZcFqkl3tQu36g/Foh5I5ig==",
      "dev": true
    },
    "get-intrinsic": {
      "version": "1.1.2",
      "resolved": "https://registry.npmjs.org/get-intrinsic/-/get-intrinsic-1.1.2.tgz",
      "integrity": "sha512-Jfm3OyCxHh9DJyc28qGk+JmfkpO41A4XkneDSujN9MDXrm4oDKdHvndhZ2dN94+ERNfkYJWDclW6k2L/ZGHjXA==",
      "dev": true,
      "requires": {
        "function-bind": "^1.1.1",
        "has": "^1.0.3",
        "has-symbols": "^1.0.3"
      }
    },
    "get-package-type": {
      "version": "0.1.0",
      "resolved": "https://registry.npmjs.org/get-package-type/-/get-package-type-0.1.0.tgz",
      "integrity": "sha512-pjzuKtY64GYfWizNAJ0fr9VqttZkNiK2iS430LtIHzjBEr6bX8Am2zm4sW4Ro5wjWW5cAlRL1qAMTcXbjNAO2Q==",
      "dev": true
    },
    "get-stream": {
      "version": "6.0.1",
      "resolved": "https://registry.npmjs.org/get-stream/-/get-stream-6.0.1.tgz",
      "integrity": "sha512-ts6Wi+2j3jQjqi70w5AlN8DFnkSwC+MqmxEzdEALB2qXZYV3X/b1CTfgPLGJNMeAWxdPfU8FO1ms3NUfaHCPYg==",
      "dev": true
    },
    "glob": {
      "version": "7.2.3",
      "resolved": "https://registry.npmjs.org/glob/-/glob-7.2.3.tgz",
      "integrity": "sha512-nFR0zLpU2YCaRxwoCJvL6UvCH2JFyFVIvwTLsIf21AuHlMskA1hhTdk+LlYJtOlYt9v6dvszD2BGRqBL+iQK9Q==",
      "dev": true,
      "requires": {
        "fs.realpath": "^1.0.0",
        "inflight": "^1.0.4",
        "inherits": "2",
        "minimatch": "^3.1.1",
        "once": "^1.3.0",
        "path-is-absolute": "^1.0.0"
      }
    },
    "glob-parent": {
      "version": "6.0.2",
      "resolved": "https://registry.npmjs.org/glob-parent/-/glob-parent-6.0.2.tgz",
      "integrity": "sha512-XxwI8EOhVQgWp6iDL+3b0r86f4d6AX6zSU55HfB4ydCEuXLXc5FcYeOu+nnGftS4TEju/11rt4KJPTMgbfmv4A==",
      "dev": true,
      "requires": {
        "is-glob": "^4.0.3"
      }
    },
    "globals": {
      "version": "13.15.0",
      "resolved": "https://registry.npmjs.org/globals/-/globals-13.15.0.tgz",
      "integrity": "sha512-bpzcOlgDhMG070Av0Vy5Owklpv1I6+j96GhUI7Rh7IzDCKLzboflLrrfqMu8NquDbiR4EOQk7XzJwqVJxicxog==",
      "dev": true,
      "requires": {
        "type-fest": "^0.20.2"
      }
    },
    "graceful-fs": {
      "version": "4.2.10",
      "resolved": "https://registry.npmjs.org/graceful-fs/-/graceful-fs-4.2.10.tgz",
      "integrity": "sha512-9ByhssR2fPVsNZj478qUUbKfmL0+t5BDVyjShtyZZLiK7ZDAArFFfopyOTj0M05wE2tJPisA4iTnnXl2YoPvOA==",
      "dev": true
    },
    "has": {
      "version": "1.0.3",
      "resolved": "https://registry.npmjs.org/has/-/has-1.0.3.tgz",
      "integrity": "sha512-f2dvO0VU6Oej7RkWJGrehjbzMAjFp5/VKPp5tTpWIV4JHHZK1/BxbFRtf/siA2SWTe09caDmVtYYzWEIbBS4zw==",
      "dev": true,
      "requires": {
        "function-bind": "^1.1.1"
      }
    },
    "has-flag": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/has-flag/-/has-flag-4.0.0.tgz",
      "integrity": "sha512-EykJT/Q1KjTWctppgIAgfSO0tKVuZUjhgMr17kqTumMl6Afv3EISleU7qZUzoXDFTAHTDC4NOoG/ZxU3EvlMPQ==",
      "dev": true
    },
    "has-symbols": {
      "version": "1.0.3",
      "resolved": "https://registry.npmjs.org/has-symbols/-/has-symbols-1.0.3.tgz",
      "integrity": "sha512-l3LCuF6MgDNwTDKkdYGEihYjt5pRPbEg46rtlmnSPlUbgmB8LOIrKJbYYFBSbnPaJexMKtiPO8hmeRjRz2Td+A==",
      "dev": true
    },
    "html-escaper": {
      "version": "2.0.2",
      "resolved": "https://registry.npmjs.org/html-escaper/-/html-escaper-2.0.2.tgz",
      "integrity": "sha512-H2iMtd0I4Mt5eYiapRdIDjp+XzelXQ0tFE4JS7YFwFevXXMmOp9myNrUvCg0D6ws8iqkRPBfKHgbwig1SmlLfg==",
      "dev": true
    },
    "http-errors": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/http-errors/-/http-errors-2.0.0.tgz",
      "integrity": "sha512-FtwrG/euBzaEjYeRqOgly7G0qviiXoJWnvEH2Z1plBdXgbyjv34pHTSb9zoeHMyDy33+DWy5Wt9Wo+TURtOYSQ==",
      "dev": true,
      "requires": {
        "depd": "2.0.0",
        "inherits": "2.0.4",
        "setprototypeof": "1.2.0",
        "statuses": "2.0.1",
        "toidentifier": "1.0.1"
      }
    },
    "human-signals": {
      "version": "2.1.0",
      "resolved": "https://registry.npmjs.org/human-signals/-/human-signals-2.1.0.tgz",
      "integrity": "sha512-B4FFZ6q/T2jhhksgkbEW3HBvWIfDW85snkQgawt07S7J5QXTk6BkNV+0yAeZrM5QpMAdYlocGoljn0sJ/WQkFw==",
      "dev": true
    },
    "ignore": {
      "version": "5.2.0",
      "resolved": "https://registry.npmjs.org/ignore/-/ignore-5.2.0.tgz",
      "integrity": "sha512-CmxgYGiEPCLhfLnpPp1MoRmifwEIOgjcHXxOBjv7mY96c+eWScsOP9c112ZyLdWHi0FxHjI+4uVhKYp/gcdRmQ==",
      "dev": true
    },
    "import-fresh": {
      "version": "3.3.0",
      "resolved": "https://registry.npmjs.org/import-fresh/-/import-fresh-3.3.0.tgz",
      "integrity": "sha512-veYYhQa+D1QBKznvhUHxb8faxlrwUnxseDAbAp457E0wLNio2bOSKnjYDhMj+YiAq61xrMGhQk9iXVk5FzgQMw==",
      "dev": true,
      "requires": {
        "parent-module": "^1.0.0",
        "resolve-from": "^4.0.0"
      }
    },
    "import-local": {
      "version": "3.1.0",
      "resolved": "https://registry.npmjs.org/import-local/-/import-local-3.1.0.tgz",
      "integrity": "sha512-ASB07uLtnDs1o6EHjKpX34BKYDSqnFerfTOJL2HvMqF70LnxpjkzDB8J44oT9pu4AMPkQwf8jl6szgvNd2tRIg==",
      "dev": true,
      "requires": {
        "pkg-dir": "^4.2.0",
        "resolve-cwd": "^3.0.0"
      }
    },
    "imurmurhash": {
      "version": "0.1.4",
      "resolved": "https://registry.npmjs.org/imurmurhash/-/imurmurhash-0.1.4.tgz",
      "integrity": "sha512-JmXMZ6wuvDmLiHEml9ykzqO6lwFbof0GG4IkcGaENdCRDDmMVnny7s5HsIgHCbaq0w2MyPhDqkhTUgS2LU2PHA==",
      "dev": true
    },
    "inflight": {
      "version": "1.0.6",
      "resolved": "https://registry.npmjs.org/inflight/-/inflight-1.0.6.tgz",
      "integrity": "sha512-k92I/b08q4wvFscXCLvqfsHCrjrF7yiXsQuIVvVE7N82W3+aqpzuUdBbfhWcy/FZR3/4IgflMgKLOsvPDrGCJA==",
      "dev": true,
      "requires": {
        "once": "^1.3.0",
        "wrappy": "1"
      }
    },
    "inherits": {
      "version": "2.0.4",
      "resolved": "https://registry.npmjs.org/inherits/-/inherits-2.0.4.tgz",
      "integrity": "sha512-k/vGaX4/Yla3WzyMCvTQOXYeIHvqOKtnqBduzTHpzpQZzAskKMhZ2K+EnBiSM9zGSoIFeMpXKxa4dYeZIQqewQ==",
      "dev": true
    },
    "ipaddr.js": {
      "version": "1.9.1",
      "resolved": "https://registry.npmjs.org/ipaddr.js/-/ipaddr.js-1.9.1.tgz",
      "integrity": "sha512-0KI/607xoxSToH7GjN1FfSbLoU0+btTicjsQSWQlh/hZykN8KpmMf7uYwPW3R+akZ6R/w18ZlXSHBYXiYUPO3g==",
      "dev": true
    },
    "is-arrayish": {
      "version": "0.2.1",
      "resolved": "https://registry.npmjs.org/is-arrayish/-/is-arrayish-0.2.1.tgz",
      "integrity": "sha512-zz06S8t0ozoDXMG+ube26zeCTNXcKIPJZJi8hBrF4idCLms4CG9QtK7qBl1boi5ODzFpjswb5JPmHCbMpjaYzg==",
      "dev": true
    },
    "is-core-module": {
      "version": "2.9.0",
      "resolved": "https://registry.npmjs.org/is-core-module/-/is-core-module-2.9.0.tgz",
      "integrity": "sha512-+5FPy5PnwmO3lvfMb0AsoPaBG+5KHUI0wYFXOtYPnVVVspTFUuMZNfNaNVRt3FZadstu2c8x23vykRW/NBoU6A==",
      "dev": true,
      "requires": {
        "has": "^1.0.3"
      }
    },
    "is-extglob": {
      "version": "2.1.1",
      "resolved": "https://registry.npmjs.org/is-extglob/-/is-extglob-2.1.1.tgz",
      "integrity": "sha512-SbKbANkN603Vi4jEZv49LeVJMn4yGwsbzZworEoyEiutsN3nJYdbO36zfhGJ6QEDpOZIFkDtnq5JRxmvl3jsoQ==",
      "dev": true
    },
    "is-fullwidth-code-point": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/is-fullwidth-code-point/-/is-fullwidth-code-point-3.0.0.tgz",
      "integrity": "sha512-zymm5+u+sCsSWyD9qNaejV3DFvhCKclKdizYaJUuHA83RLjb7nSuGnddCHGv0hk+KY7BMAlsWeK4Ueg6EV6XQg==",
      "dev": true
    },
    "is-generator-fn": {
      "version": "2.1.0",
      "resolved": "https://registry.npmjs.org/is-generator-fn/-/is-generator-fn-2.1.0.tgz",
      "integrity": "sha512-cTIB4yPYL/Grw0EaSzASzg6bBy9gqCofvWN8okThAYIxKJZC+udlRAmGbM0XLeniEJSs8uEgHPGuHSe1XsOLSQ==",
      "dev": true
    },
    "is-glob": {
      "version": "4.0.3",
      "resolved": "https://registry.npmjs.org/is-glob/-/is-glob-4.0.3.tgz",
      "integrity": "sha512-xelSayHH36ZgE7ZWhli7pW34hNbNl8Ojv5KVmkJD4hBdD3th8Tfk9vYasLM+mXWOZhFkgZfxhLSnrwRr4elSSg==",
      "dev": true,
      "requires": {
        "is-extglob": "^2.1.1"
      }
    },
    "is-number": {
      "version": "7.0.0",
      "resolved": "https://registry.npmjs.org/is-number/-/is-number-7.0.0.tgz",
      "integrity": "sha512-41Cifkg6e8TylSpdtTpeLVMqvSBEVzTttHvERD741+pnZ8ANv0004MRL43QKPDlK9cGvNp6NZWZUBlbGXYxxng==",
      "dev": true
    },
    "is-stream": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/is-stream/-/is-stream-2.0.1.tgz",
      "integrity": "sha512-hFoiJiTl63nn+kstHGBtewWSKnQLpyb155KHheA1l39uvtO9nWIop1p3udqPcUd/xbF1VLMO4n7OI6p7RbngDg==",
      "dev": true
    },
    "isexe": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/isexe/-/isexe-2.0.0.tgz",
      "integrity": "sha512-RHxMLp9lnKHGHRng9QFhRCMbYAcVpn69smSGcq3f36xjgVVWThj4qqLbTLlq7Ssj8B+fIQ1EuCEGI2lKsyQeIw==",
      "dev": true
    },
    "istanbul-lib-coverage": {
      "version": "3.2.0",
      "resolved": "https://registry.npmjs.org/istanbul-lib-coverage/-/istanbul-lib-coverage-3.2.0.tgz",
      "integrity": "sha512-eOeJ5BHCmHYvQK7xt9GkdHuzuCGS1Y6g9Gvnx3Ym33fz/HpLRYxiS0wHNr+m/MBC8B647Xt608vCDEvhl9c6Mw==",
      "dev": true
    },
    "istanbul-lib-instrument": {
      "version": "5.2.0",
      "resolved": "https://registry.npmjs.org/istanbul-lib-instrument/-/istanbul-lib-instrument-5.2.0.tgz",
      "integrity": "sha512-6Lthe1hqXHBNsqvgDzGO6l03XNeu3CrG4RqQ1KM9+l5+jNGpEJfIELx1NS3SEHmJQA8np/u+E4EPRKRiu6m19A==",
      "dev": true,
      "requires": {
        "@babel/core": "^7.12.3",
        "@babel/parser": "^7.14.7",
        "@istanbuljs/schema": "^0.1.2",
        "istanbul-lib-coverage": "^3.2.0",
        "semver": "^6.3.0"
      }
    },
    "istanbul-lib-report": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/istanbul-lib-report/-/istanbul-lib-report-3.0.0.tgz",
      "integrity": "sha512-wcdi+uAKzfiGT2abPpKZ0hSU1rGQjUQnLvtY5MpQ7QCTahD3VODhcu4wcfY1YtkGaDD5yuydOLINXsfbus9ROw==",
      "dev": true,
      "requires": {
        "istanbul-lib-coverage": "^3.0.0",
        "make-dir": "^3.0.0",
        "supports-color": "^7.1.0"
      }
    },
    "istanbul-lib-source-maps": {
      "version": "4.0.1",
      "resolved": "https://registry.npmjs.org/istanbul-lib-source-maps/-/istanbul-lib-source-maps-4.0.1.tgz",
      "integrity": "sha512-n3s8EwkdFIJCG3BPKBYvskgXGoy88ARzvegkitk60NxRdwltLOTaH7CUiMRXvwYorl0Q712iEjcWB+fK/MrWVw==",
      "dev": true,
      "requires": {
        "debug": "^4.1.1",
        "istanbul-lib-coverage": "^3.0.0",
        "source-map": "^0.6.1"
      }
    },
    "istanbul-reports": {
      "version": "3.1.4",
      "resolved": "https://registry.npmjs.org/istanbul-reports/-/istanbul-reports-3.1.4.tgz",
      "integrity": "sha512-r1/DshN4KSE7xWEknZLLLLDn5CJybV3nw01VTkp6D5jzLuELlcbudfj/eSQFvrKsJuTVCGnePO7ho82Nw9zzfw==",
      "dev": true,
      "requires": {
        "html-escaper": "^2.0.0",
        "istanbul-lib-report": "^3.0.0"
      }
    },
    "jest": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest/-/jest-28.1.1.tgz",
      "integrity": "sha512-qw9YHBnjt6TCbIDMPMpJZqf9E12rh6869iZaN08/vpOGgHJSAaLLUn6H8W3IAEuy34Ls3rct064mZLETkxJ2XA==",
      "dev": true,
      "requires": {
        "@jest/core": "^28.1.1",
        "@jest/types": "^28.1.1",
        "import-local": "^3.0.2",
        "jest-cli": "^28.1.1"
      }
    },
    "jest-changed-files": {
      "version": "28.0.2",
      "resolved": "https://registry.npmjs.org/jest-changed-files/-/jest-changed-files-28.0.2.tgz",
      "integrity": "sha512-QX9u+5I2s54ZnGoMEjiM2WeBvJR2J7w/8ZUmH2um/WLAuGAYFQcsVXY9+1YL6k0H/AGUdH8pXUAv6erDqEsvIA==",
      "dev": true,
      "requires": {
        "execa": "^5.0.0",
        "throat": "^6.0.1"
      }
    },
    "jest-circus": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-circus/-/jest-circus-28.1.1.tgz",
      "integrity": "sha512-75+BBVTsL4+p2w198DQpCeyh1RdaS2lhEG87HkaFX/UG0gJExVq2skG2pT7XZEGBubNj2CytcWSPan4QEPNosw==",
      "dev": true,
      "requires": {
        "@jest/environment": "^28.1.1",
        "@jest/expect": "^28.1.1",
        "@jest/test-result": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "chalk": "^4.0.0",
        "co": "^4.6.0",
        "dedent": "^0.7.0",
        "is-generator-fn": "^2.0.0",
        "jest-each": "^28.1.1",
        "jest-matcher-utils": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-runtime": "^28.1.1",
        "jest-snapshot": "^28.1.1",
        "jest-util": "^28.1.1",
        "pretty-format": "^28.1.1",
        "slash": "^3.0.0",
        "stack-utils": "^2.0.3",
        "throat": "^6.0.1"
      }
    },
    "jest-cli": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-cli/-/jest-cli-28.1.1.tgz",
      "integrity": "sha512-+sUfVbJqb1OjBZ0OdBbI6OWfYM1i7bSfzYy6gze1F1w3OKWq8ZTEKkZ8a7ZQPq6G/G1qMh/uKqpdWhgl11NFQQ==",
      "dev": true,
      "requires": {
        "@jest/core": "^28.1.1",
        "@jest/test-result": "^28.1.1",
        "@jest/types": "^28.1.1",
        "chalk": "^4.0.0",
        "exit": "^0.1.2",
        "graceful-fs": "^4.2.9",
        "import-local": "^3.0.2",
        "jest-config": "^28.1.1",
        "jest-util": "^28.1.1",
        "jest-validate": "^28.1.1",
        "prompts": "^2.0.1",
        "yargs": "^17.3.1"
      },
      "dependencies": {
        "yargs": {
          "version": "17.5.1",
          "resolved": "https://registry.npmjs.org/yargs/-/yargs-17.5.1.tgz",
          "integrity": "sha512-t6YAJcxDkNX7NFYiVtKvWUz8l+PaKTLiL63mJYWR2GnHq2gjEWISzsLp9wg3aY36dY1j+gfIEL3pIF+XlJJfbA==",
          "dev": true,
          "requires": {
            "cliui": "^7.0.2",
            "escalade": "^3.1.1",
            "get-caller-file": "^2.0.5",
            "require-directory": "^2.1.1",
            "string-width": "^4.2.3",
            "y18n": "^5.0.5",
            "yargs-parser": "^21.0.0"
          }
        },
        "yargs-parser": {
          "version": "21.0.1",
          "resolved": "https://registry.npmjs.org/yargs-parser/-/yargs-parser-21.0.1.tgz",
          "integrity": "sha512-9BK1jFpLzJROCI5TzwZL/TU4gqjK5xiHV/RfWLOahrjAko/e4DJkRDZQXfvqAsiZzzYhgAzbgz6lg48jcm4GLg==",
          "dev": true
        }
      }
    },
    "jest-config": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-config/-/jest-config-28.1.1.tgz",
      "integrity": "sha512-tASynMhS+jVV85zKvjfbJ8nUyJS/jUSYZ5KQxLUN2ZCvcQc/OmhQl2j6VEL3ezQkNofxn5pQ3SPYWPHb0unTZA==",
      "dev": true,
      "requires": {
        "@babel/core": "^7.11.6",
        "@jest/test-sequencer": "^28.1.1",
        "@jest/types": "^28.1.1",
        "babel-jest": "^28.1.1",
        "chalk": "^4.0.0",
        "ci-info": "^3.2.0",
        "deepmerge": "^4.2.2",
        "glob": "^7.1.3",
        "graceful-fs": "^4.2.9",
        "jest-circus": "^28.1.1",
        "jest-environment-node": "^28.1.1",
        "jest-get-type": "^28.0.2",
        "jest-regex-util": "^28.0.2",
        "jest-resolve": "^28.1.1",
        "jest-runner": "^28.1.1",
        "jest-util": "^28.1.1",
        "jest-validate": "^28.1.1",
        "micromatch": "^4.0.4",
        "parse-json": "^5.2.0",
        "pretty-format": "^28.1.1",
        "slash": "^3.0.0",
        "strip-json-comments": "^3.1.1"
      }
    },
    "jest-diff": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-diff/-/jest-diff-28.1.1.tgz",
      "integrity": "sha512-/MUUxeR2fHbqHoMMiffe/Afm+U8U4olFRJ0hiVG2lZatPJcnGxx292ustVu7bULhjV65IYMxRdploAKLbcrsyg==",
      "dev": true,
      "requires": {
        "chalk": "^4.0.0",
        "diff-sequences": "^28.1.1",
        "jest-get-type": "^28.0.2",
        "pretty-format": "^28.1.1"
      }
    },
    "jest-docblock": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-docblock/-/jest-docblock-28.1.1.tgz",
      "integrity": "sha512-3wayBVNiOYx0cwAbl9rwm5kKFP8yHH3d/fkEaL02NPTkDojPtheGB7HZSFY4wzX+DxyrvhXz0KSCVksmCknCuA==",
      "dev": true,
      "requires": {
        "detect-newline": "^3.0.0"
      }
    },
    "jest-each": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-each/-/jest-each-28.1.1.tgz",
      "integrity": "sha512-A042rqh17ZvEhRceDMi784ppoXR7MWGDEKTXEZXb4svt0eShMZvijGxzKsx+yIjeE8QYmHPrnHiTSQVhN4nqaw==",
      "dev": true,
      "requires": {
        "@jest/types": "^28.1.1",
        "chalk": "^4.0.0",
        "jest-get-type": "^28.0.2",
        "jest-util": "^28.1.1",
        "pretty-format": "^28.1.1"
      }
    },
    "jest-environment-node": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-environment-node/-/jest-environment-node-28.1.1.tgz",
      "integrity": "sha512-2aV/eeY/WNgUUJrrkDJ3cFEigjC5fqT1+fCclrY6paqJ5zVPoM//sHmfgUUp7WLYxIdbPwMiVIzejpN56MxnNA==",
      "dev": true,
      "requires": {
        "@jest/environment": "^28.1.1",
        "@jest/fake-timers": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "jest-mock": "^28.1.1",
        "jest-util": "^28.1.1"
      }
    },
    "jest-get-type": {
      "version": "28.0.2",
      "resolved": "https://registry.npmjs.org/jest-get-type/-/jest-get-type-28.0.2.tgz",
      "integrity": "sha512-ioj2w9/DxSYHfOm5lJKCdcAmPJzQXmbM/Url3rhlghrPvT3tt+7a/+oXc9azkKmLvoiXjtV83bEWqi+vs5nlPA==",
      "dev": true
    },
    "jest-haste-map": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-haste-map/-/jest-haste-map-28.1.1.tgz",
      "integrity": "sha512-ZrRSE2o3Ezh7sb1KmeLEZRZ4mgufbrMwolcFHNRSjKZhpLa8TdooXOOFlSwoUzlbVs1t0l7upVRW2K7RWGHzbQ==",
      "dev": true,
      "requires": {
        "@jest/types": "^28.1.1",
        "@types/graceful-fs": "^4.1.3",
        "@types/node": "*",
        "anymatch": "^3.0.3",
        "fb-watchman": "^2.0.0",
        "fsevents": "^2.3.2",
        "graceful-fs": "^4.2.9",
        "jest-regex-util": "^28.0.2",
        "jest-util": "^28.1.1",
        "jest-worker": "^28.1.1",
        "micromatch": "^4.0.4",
        "walker": "^1.0.8"
      }
    },
    "jest-leak-detector": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-leak-detector/-/jest-leak-detector-28.1.1.tgz",
      "integrity": "sha512-4jvs8V8kLbAaotE+wFR7vfUGf603cwYtFf1/PYEsyX2BAjSzj8hQSVTP6OWzseTl0xL6dyHuKs2JAks7Pfubmw==",
      "dev": true,
      "requires": {
        "jest-get-type": "^28.0.2",
        "pretty-format": "^28.1.1"
      }
    },
    "jest-matcher-utils": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-matcher-utils/-/jest-matcher-utils-28.1.1.tgz",
      "integrity": "sha512-NPJPRWrbmR2nAJ+1nmnfcKKzSwgfaciCCrYZzVnNoxVoyusYWIjkBMNvu0RHJe7dNj4hH3uZOPZsQA+xAYWqsw==",
      "dev": true,
      "requires": {
        "chalk": "^4.0.0",
        "jest-diff": "^28.1.1",
        "jest-get-type": "^28.0.2",
        "pretty-format": "^28.1.1"
      }
    },
    "jest-message-util": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-message-util/-/jest-message-util-28.1.1.tgz",
      "integrity": "sha512-xoDOOT66fLfmTRiqkoLIU7v42mal/SqwDKvfmfiWAdJMSJiU+ozgluO7KbvoAgiwIrrGZsV7viETjc8GNrA/IQ==",
      "dev": true,
      "requires": {
        "@babel/code-frame": "^7.12.13",
        "@jest/types": "^28.1.1",
        "@types/stack-utils": "^2.0.0",
        "chalk": "^4.0.0",
        "graceful-fs": "^4.2.9",
        "micromatch": "^4.0.4",
        "pretty-format": "^28.1.1",
        "slash": "^3.0.0",
        "stack-utils": "^2.0.3"
      }
    },
    "jest-mock": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-mock/-/jest-mock-28.1.1.tgz",
      "integrity": "sha512-bDCb0FjfsmKweAvE09dZT59IMkzgN0fYBH6t5S45NoJfd2DHkS3ySG2K+hucortryhO3fVuXdlxWcbtIuV/Skw==",
      "dev": true,
      "requires": {
        "@jest/types": "^28.1.1",
        "@types/node": "*"
      }
    },
    "jest-pnp-resolver": {
      "version": "1.2.2",
      "resolved": "https://registry.npmjs.org/jest-pnp-resolver/-/jest-pnp-resolver-1.2.2.tgz",
      "integrity": "sha512-olV41bKSMm8BdnuMsewT4jqlZ8+3TCARAXjZGT9jcoSnrfUnRCqnMoF9XEeoWjbzObpqF9dRhHQj0Xb9QdF6/w==",
      "dev": true,
      "requires": {}
    },
    "jest-regex-util": {
      "version": "28.0.2",
      "resolved": "https://registry.npmjs.org/jest-regex-util/-/jest-regex-util-28.0.2.tgz",
      "integrity": "sha512-4s0IgyNIy0y9FK+cjoVYoxamT7Zeo7MhzqRGx7YDYmaQn1wucY9rotiGkBzzcMXTtjrCAP/f7f+E0F7+fxPNdw==",
      "dev": true
    },
    "jest-resolve": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-resolve/-/jest-resolve-28.1.1.tgz",
      "integrity": "sha512-/d1UbyUkf9nvsgdBildLe6LAD4DalgkgZcKd0nZ8XUGPyA/7fsnaQIlKVnDiuUXv/IeZhPEDrRJubVSulxrShA==",
      "dev": true,
      "requires": {
        "chalk": "^4.0.0",
        "graceful-fs": "^4.2.9",
        "jest-haste-map": "^28.1.1",
        "jest-pnp-resolver": "^1.2.2",
        "jest-util": "^28.1.1",
        "jest-validate": "^28.1.1",
        "resolve": "^1.20.0",
        "resolve.exports": "^1.1.0",
        "slash": "^3.0.0"
      }
    },
    "jest-resolve-dependencies": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-resolve-dependencies/-/jest-resolve-dependencies-28.1.1.tgz",
      "integrity": "sha512-p8Y150xYJth4EXhOuB8FzmS9r8IGLEioiaetgdNGb9VHka4fl0zqWlVe4v7mSkYOuEUg2uB61iE+zySDgrOmgQ==",
      "dev": true,
      "requires": {
        "jest-regex-util": "^28.0.2",
        "jest-snapshot": "^28.1.1"
      }
    },
    "jest-runner": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-runner/-/jest-runner-28.1.1.tgz",
      "integrity": "sha512-W5oFUiDBgTsCloTAj6q95wEvYDB0pxIhY6bc5F26OucnwBN+K58xGTGbliSMI4ChQal5eANDF+xvELaYkJxTmA==",
      "dev": true,
      "requires": {
        "@jest/console": "^28.1.1",
        "@jest/environment": "^28.1.1",
        "@jest/test-result": "^28.1.1",
        "@jest/transform": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "chalk": "^4.0.0",
        "emittery": "^0.10.2",
        "graceful-fs": "^4.2.9",
        "jest-docblock": "^28.1.1",
        "jest-environment-node": "^28.1.1",
        "jest-haste-map": "^28.1.1",
        "jest-leak-detector": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-resolve": "^28.1.1",
        "jest-runtime": "^28.1.1",
        "jest-util": "^28.1.1",
        "jest-watcher": "^28.1.1",
        "jest-worker": "^28.1.1",
        "source-map-support": "0.5.13",
        "throat": "^6.0.1"
      }
    },
    "jest-runtime": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-runtime/-/jest-runtime-28.1.1.tgz",
      "integrity": "sha512-J89qEJWW0leOsqyi0D9zHpFEYHwwafFdS9xgvhFHtIdRghbadodI0eA+DrthK/1PebBv3Px8mFSMGKrtaVnleg==",
      "dev": true,
      "requires": {
        "@jest/environment": "^28.1.1",
        "@jest/fake-timers": "^28.1.1",
        "@jest/globals": "^28.1.1",
        "@jest/source-map": "^28.0.2",
        "@jest/test-result": "^28.1.1",
        "@jest/transform": "^28.1.1",
        "@jest/types": "^28.1.1",
        "chalk": "^4.0.0",
        "cjs-module-lexer": "^1.0.0",
        "collect-v8-coverage": "^1.0.0",
        "execa": "^5.0.0",
        "glob": "^7.1.3",
        "graceful-fs": "^4.2.9",
        "jest-haste-map": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-mock": "^28.1.1",
        "jest-regex-util": "^28.0.2",
        "jest-resolve": "^28.1.1",
        "jest-snapshot": "^28.1.1",
        "jest-util": "^28.1.1",
        "slash": "^3.0.0",
        "strip-bom": "^4.0.0"
      }
    },
    "jest-snapshot": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-snapshot/-/jest-snapshot-28.1.1.tgz",
      "integrity": "sha512-1KjqHJ98adRcbIdMizjF5DipwZFbvxym/kFO4g4fVZCZRxH/dqV8TiBFCa6rqic3p0karsy8RWS1y4E07b7P0A==",
      "dev": true,
      "requires": {
        "@babel/core": "^7.11.6",
        "@babel/generator": "^7.7.2",
        "@babel/plugin-syntax-typescript": "^7.7.2",
        "@babel/traverse": "^7.7.2",
        "@babel/types": "^7.3.3",
        "@jest/expect-utils": "^28.1.1",
        "@jest/transform": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/babel__traverse": "^7.0.6",
        "@types/prettier": "^2.1.5",
        "babel-preset-current-node-syntax": "^1.0.0",
        "chalk": "^4.0.0",
        "expect": "^28.1.1",
        "graceful-fs": "^4.2.9",
        "jest-diff": "^28.1.1",
        "jest-get-type": "^28.0.2",
        "jest-haste-map": "^28.1.1",
        "jest-matcher-utils": "^28.1.1",
        "jest-message-util": "^28.1.1",
        "jest-util": "^28.1.1",
        "natural-compare": "^1.4.0",
        "pretty-format": "^28.1.1",
        "semver": "^7.3.5"
      },
      "dependencies": {
        "semver": {
          "version": "7.3.7",
          "resolved": "https://registry.npmjs.org/semver/-/semver-7.3.7.tgz",
          "integrity": "sha512-QlYTucUYOews+WeEujDoEGziz4K6c47V/Bd+LjSSYcA94p+DmINdf7ncaUinThfvZyu13lN9OY1XDxt8C0Tw0g==",
          "dev": true,
          "requires": {
            "lru-cache": "^6.0.0"
          }
        }
      }
    },
    "jest-util": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-util/-/jest-util-28.1.1.tgz",
      "integrity": "sha512-FktOu7ca1DZSyhPAxgxB6hfh2+9zMoJ7aEQA759Z6p45NuO8mWcqujH+UdHlCm/V6JTWwDztM2ITCzU1ijJAfw==",
      "dev": true,
      "requires": {
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "chalk": "^4.0.0",
        "ci-info": "^3.2.0",
        "graceful-fs": "^4.2.9",
        "picomatch": "^2.2.3"
      }
    },
    "jest-validate": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-validate/-/jest-validate-28.1.1.tgz",
      "integrity": "sha512-Kpf6gcClqFCIZ4ti5++XemYJWUPCFUW+N2gknn+KgnDf549iLul3cBuKVe1YcWRlaF8tZV8eJCap0eECOEE3Ug==",
      "dev": true,
      "requires": {
        "@jest/types": "^28.1.1",
        "camelcase": "^6.2.0",
        "chalk": "^4.0.0",
        "jest-get-type": "^28.0.2",
        "leven": "^3.1.0",
        "pretty-format": "^28.1.1"
      }
    },
    "jest-watcher": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-watcher/-/jest-watcher-28.1.1.tgz",
      "integrity": "sha512-RQIpeZ8EIJMxbQrXpJQYIIlubBnB9imEHsxxE41f54ZwcqWLysL/A0ZcdMirf+XsMn3xfphVQVV4EW0/p7i7Ug==",
      "dev": true,
      "requires": {
        "@jest/test-result": "^28.1.1",
        "@jest/types": "^28.1.1",
        "@types/node": "*",
        "ansi-escapes": "^4.2.1",
        "chalk": "^4.0.0",
        "emittery": "^0.10.2",
        "jest-util": "^28.1.1",
        "string-length": "^4.0.1"
      }
    },
    "jest-worker": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/jest-worker/-/jest-worker-28.1.1.tgz",
      "integrity": "sha512-Au7slXB08C6h+xbJPp7VIb6U0XX5Kc9uel/WFc6/rcTzGiaVCBRngBExSYuXSLFPULPSYU3cJ3ybS988lNFQhQ==",
      "dev": true,
      "requires": {
        "@types/node": "*",
        "merge-stream": "^2.0.0",
        "supports-color": "^8.0.0"
      },
      "dependencies": {
        "supports-color": {
          "version": "8.1.1",
          "resolved": "https://registry.npmjs.org/supports-color/-/supports-color-8.1.1.tgz",
          "integrity": "sha512-MpUEN2OodtUzxvKQl72cUF7RQ5EiHsGvSsVG0ia9c5RbWGL2CI4C7EpPS8UTBIplnlzZiNuV56w+FuNxy3ty2Q==",
          "dev": true,
          "requires": {
            "has-flag": "^4.0.0"
          }
        }
      }
    },
    "js-tokens": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/js-tokens/-/js-tokens-4.0.0.tgz",
      "integrity": "sha512-RdJUflcE3cUzKiMqQgsCu06FPu9UdIJO0beYbPhHN4k6apgJtifcoCtT9bcxOpYBtpD2kCM6Sbzg4CausW/PKQ==",
      "dev": true
    },
    "js-yaml": {
      "version": "4.1.0",
      "resolved": "https://registry.npmjs.org/js-yaml/-/js-yaml-4.1.0.tgz",
      "integrity": "sha512-wpxZs9NoxZaJESJGIZTyDEaYpl0FKSA+FB9aJiyemKhMwkxQg63h4T1KJgUGHpTqPDNRcmmYLugrRjJlBtWvRA==",
      "dev": true,
      "requires": {
        "argparse": "^2.0.1"
      }
    },
    "jsesc": {
      "version": "2.5.2",
      "resolved": "https://registry.npmjs.org/jsesc/-/jsesc-2.5.2.tgz",
      "integrity": "sha512-OYu7XEzjkCQ3C5Ps3QIZsQfNpqoJyZZA99wd9aWd05NCtC5pWOkShK2mkL6HXQR6/Cy2lbNdPlZBpuQHXE63gA==",
      "dev": true
    },
    "json-parse-even-better-errors": {
      "version": "2.3.1",
      "resolved": "https://registry.npmjs.org/json-parse-even-better-errors/-/json-parse-even-better-errors-2.3.1.tgz",
      "integrity": "sha512-xyFwyhro/JEof6Ghe2iz2NcXoj2sloNsWr/XsERDK/oiPCfaNhl5ONfp+jQdAZRQQ0IJWNzH9zIZF7li91kh2w==",
      "dev": true
    },
    "json-schema-traverse": {
      "version": "0.4.1",
      "resolved": "https://registry.npmjs.org/json-schema-traverse/-/json-schema-traverse-0.4.1.tgz",
      "integrity": "sha512-xbbCH5dCYU5T8LcEhhuh7HJ88HXuW3qsI3Y0zOZFKfZEHcpWiHU/Jxzk629Brsab/mMiHQti9wMP+845RPe3Vg==",
      "dev": true
    },
    "json-stable-stringify-without-jsonify": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/json-stable-stringify-without-jsonify/-/json-stable-stringify-without-jsonify-1.0.1.tgz",
      "integrity": "sha512-Bdboy+l7tA3OGW6FjyFHWkP5LuByj1Tk33Ljyq0axyzdk9//JSi2u3fP1QSmd1KNwq6VOKYGlAu87CisVir6Pw==",
      "dev": true
    },
    "json5": {
      "version": "2.2.1",
      "resolved": "https://registry.npmjs.org/json5/-/json5-2.2.1.tgz",
      "integrity": "sha512-1hqLFMSrGHRHxav9q9gNjJ5EXznIxGVO09xQRrwplcS8qs28pZ8s8hupZAmqDwZUmVZ2Qb2jnyPOWcDH8m8dlA==",
      "dev": true
    },
    "kleur": {
      "version": "3.0.3",
      "resolved": "https://registry.npmjs.org/kleur/-/kleur-3.0.3.tgz",
      "integrity": "sha512-eTIzlVOSUR+JxdDFepEYcBMtZ9Qqdef+rnzWdRZuMbOywu5tO2w2N7rqjoANZ5k9vywhL6Br1VRjUIgTQx4E8w==",
      "dev": true
    },
    "leven": {
      "version": "3.1.0",
      "resolved": "https://registry.npmjs.org/leven/-/leven-3.1.0.tgz",
      "integrity": "sha512-qsda+H8jTaUaN/x5vzW2rzc+8Rw4TAQ/4KjB46IwK5VH+IlVeeeje/EoZRpiXvIqjFgK84QffqPztGI3VBLG1A==",
      "dev": true
    },
    "levn": {
      "version": "0.4.1",
      "resolved": "https://registry.npmjs.org/levn/-/levn-0.4.1.tgz",
      "integrity": "sha512-+bT2uH4E5LGE7h/n3evcS/sQlJXCpIp6ym8OWJ5eV6+67Dsql/LaaT7qJBAt2rzfoa/5QBGBhxDix1dMt2kQKQ==",
      "dev": true,
      "requires": {
        "prelude-ls": "^1.2.1",
        "type-check": "~0.4.0"
      }
    },
    "lines-and-columns": {
      "version": "1.2.4",
      "resolved": "https://registry.npmjs.org/lines-and-columns/-/lines-and-columns-1.2.4.tgz",
      "integrity": "sha512-7ylylesZQ/PV29jhEDl3Ufjo6ZX7gCqJr5F7PKrqc93v7fzSymt1BpwEU8nAUXs8qzzvqhbjhK5QZg6Mt/HkBg==",
      "dev": true
    },
    "lodash.merge": {
      "version": "4.6.2",
      "resolved": "https://registry.npmjs.org/lodash.merge/-/lodash.merge-4.6.2.tgz",
      "integrity": "sha512-0KpjqXRVvrYyCsX1swR/XTK0va6VQkQM6MNo7PqW77ByjAhoARA8EfrP1N4+KlKj8YS0ZUCtRT/YUuhyYDujIQ==",
      "dev": true
    },
    "loupe": {
      "version": "2.3.4",
      "resolved": "https://registry.npmjs.org/loupe/-/loupe-2.3.4.tgz",
      "integrity": "sha512-OvKfgCC2Ndby6aSTREl5aCCPTNIzlDfQZvZxNUrBrihDhL3xcrYegTblhmEiCrg2kKQz4XsFIaemE5BF4ybSaQ==",
      "dev": true,
      "requires": {
        "get-func-name": "^2.0.0"
      }
    },
    "lru-cache": {
      "version": "6.0.0",
      "resolved": "https://registry.npmjs.org/lru-cache/-/lru-cache-6.0.0.tgz",
      "integrity": "sha512-Jo6dJ04CmSjuznwJSS3pUeWmd/H0ffTlkXXgwZi+eq1UCmqQwCh+eLsYOYCwY991i2Fah4h1BEMCx4qThGbsiA==",
      "dev": true,
      "requires": {
        "yallist": "^4.0.0"
      }
    },
    "make-dir": {
      "version": "3.1.0",
      "resolved": "https://registry.npmjs.org/make-dir/-/make-dir-3.1.0.tgz",
      "integrity": "sha512-g3FeP20LNwhALb/6Cz6Dd4F2ngze0jz7tbzrD2wAV+o9FeNHe4rL+yK2md0J/fiSf1sa1ADhXqi5+oVwOM/eGw==",
      "dev": true,
      "requires": {
        "semver": "^6.0.0"
      }
    },
    "makeerror": {
      "version": "1.0.12",
      "resolved": "https://registry.npmjs.org/makeerror/-/makeerror-1.0.12.tgz",
      "integrity": "sha512-JmqCvUhmt43madlpFzG4BQzG2Z3m6tvQDNKdClZnO3VbIudJYmxsT0FNJMeiB2+JTSlTQTSbU8QdesVmwJcmLg==",
      "dev": true,
      "requires": {
        "tmpl": "1.0.5"
      }
    },
    "media-typer": {
      "version": "0.3.0",
      "resolved": "https://registry.npmjs.org/media-typer/-/media-typer-0.3.0.tgz",
      "integrity": "sha512-dq+qelQ9akHpcOl/gUVRTxVIOkAJ1wR3QAvb4RsVjS8oVoFjDGTc679wJYmUmknUF5HwMLOgb5O+a3KxfWapPQ==",
      "dev": true
    },
    "merge-descriptors": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/merge-descriptors/-/merge-descriptors-1.0.1.tgz",
      "integrity": "sha512-cCi6g3/Zr1iqQi6ySbseM1Xvooa98N0w31jzUYrXPX2xqObmFGHJ0tQ5u74H3mVh7wLouTseZyYIq39g8cNp1w==",
      "dev": true
    },
    "merge-stream": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/merge-stream/-/merge-stream-2.0.0.tgz",
      "integrity": "sha512-abv/qOcuPfk3URPfDzmZU1LKmuw8kT+0nIHvKrKgFrwifol/doWcdA4ZqsWQ8ENrFKkd67Mfpo/LovbIUsbt3w==",
      "dev": true
    },
    "methods": {
      "version": "1.1.2",
      "resolved": "https://registry.npmjs.org/methods/-/methods-1.1.2.tgz",
      "integrity": "sha512-iclAHeNqNm68zFtnZ0e+1L2yUIdvzNoauKU4WBA3VvH/vPFieF7qfRlwUZU+DA9P9bPXIS90ulxoUoCH23sV2w==",
      "dev": true
    },
    "micromatch": {
      "version": "4.0.5",
      "resolved": "https://registry.npmjs.org/micromatch/-/micromatch-4.0.5.tgz",
      "integrity": "sha512-DMy+ERcEW2q8Z2Po+WNXuw3c5YaUSFjAO5GsJqfEl7UjvtIuFKO6ZrKvcItdy98dwFI2N1tg3zNIdKaQT+aNdA==",
      "dev": true,
      "requires": {
        "braces": "^3.0.2",
        "picomatch": "^2.3.1"
      }
    },
    "mime": {
      "version": "1.6.0",
      "resolved": "https://registry.npmjs.org/mime/-/mime-1.6.0.tgz",
      "integrity": "sha512-x0Vn8spI+wuJ1O6S7gnbaQg8Pxh4NNHb7KSINmEWKiPE4RKOplvijn+NkmYmmRgP68mc70j2EbeTFRsrswaQeg==",
      "dev": true
    },
    "mime-db": {
      "version": "1.52.0",
      "resolved": "https://registry.npmjs.org/mime-db/-/mime-db-1.52.0.tgz",
      "integrity": "sha512-sPU4uV7dYlvtWJxwwxHD0PuihVNiE7TyAbQ5SWxDCB9mUYvOgroQOwYQQOKPJ8CIbE+1ETVlOoK1UC2nU3gYvg==",
      "dev": true
    },
    "mime-types": {
      "version": "2.1.35",
      "resolved": "https://registry.npmjs.org/mime-types/-/mime-types-2.1.35.tgz",
      "integrity": "sha512-ZDY+bPm5zTTF+YpCrAU9nK0UgICYPT0QtT1NZWFv4s++TNkcgVaT0g6+4R2uI4MjQjzysHB1zxuWL50hzaeXiw==",
      "dev": true,
      "requires": {
        "mime-db": "1.52.0"
      }
    },
    "mimic-fn": {
      "version": "2.1.0",
      "resolved": "https://registry.npmjs.org/mimic-fn/-/mimic-fn-2.1.0.tgz",
      "integrity": "sha512-OqbOk5oEQeAZ8WXWydlu9HJjz9WVdEIvamMCcXmuqUYjTknH/sqsWvhQ3vgwKFRR1HpjvNBKQ37nbJgYzGqGcg==",
      "dev": true
    },
    "minimatch": {
      "version": "3.1.2",
      "resolved": "https://registry.npmjs.org/minimatch/-/minimatch-3.1.2.tgz",
      "integrity": "sha512-J7p63hRiAjw1NDEww1W7i37+ByIrOWO5XQQAzZ3VOcL0PNybwpfmV/N05zFAzwQ9USyEcX6t3UO+K5aqBQOIHw==",
      "dev": true,
      "requires": {
        "brace-expansion": "^1.1.7"
      }
    },
    "ms": {
      "version": "2.1.2",
      "resolved": "https://registry.npmjs.org/ms/-/ms-2.1.2.tgz",
      "integrity": "sha512-sGkPx+VjMtmA6MX27oA4FBFELFCZZ4S4XqeGOXCv68tT+jb3vk/RyaKWP0PTKyWtmLSM0b+adUTEvbs1PEaH2w==",
      "dev": true
    },
    "natural-compare": {
      "version": "1.4.0",
      "resolved": "https://registry.npmjs.org/natural-compare/-/natural-compare-1.4.0.tgz",
      "integrity": "sha512-OWND8ei3VtNC9h7V60qff3SVobHr996CTwgxubgyQYEpg290h9J0buyECNNJexkFm5sOajh5G116RYA1c8ZMSw==",
      "dev": true
    },
    "negotiator": {
      "version": "0.6.3",
      "resolved": "https://registry.npmjs.org/negotiator/-/negotiator-0.6.3.tgz",
      "integrity": "sha512-+EUsqGPLsM+j/zdChZjsnX51g4XrHFOIXwfnCVPGlQk/k5giakcKsuxCObBRu6DSm9opw/O6slWbJdghQM4bBg==",
      "dev": true
    },
    "node-int64": {
      "version": "0.4.0",
      "resolved": "https://registry.npmjs.org/node-int64/-/node-int64-0.4.0.tgz",
      "integrity": "sha512-O5lz91xSOeoXP6DulyHfllpq+Eg00MWitZIbtPfoSEvqIHdl5gfcY6hYzDWnj0qD5tz52PI08u9qUvSVeUBeHw==",
      "dev": true
    },
    "node-releases": {
      "version": "2.0.5",
      "resolved": "https://registry.npmjs.org/node-releases/-/node-releases-2.0.5.tgz",
      "integrity": "sha512-U9h1NLROZTq9uE1SNffn6WuPDg8icmi3ns4rEl/oTfIle4iLjTliCzgTsbaIFMq/Xn078/lfY/BL0GWZ+psK4Q==",
      "dev": true
    },
    "normalize-path": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/normalize-path/-/normalize-path-3.0.0.tgz",
      "integrity": "sha512-6eZs5Ls3WtCisHWp9S2GUy8dqkpGi4BVSz3GaqiE6ezub0512ESztXUwUB6C6IKbQkY2Pnb/mD4WYojCRwcwLA==",
      "dev": true
    },
    "npm-run-path": {
      "version": "4.0.1",
      "resolved": "https://registry.npmjs.org/npm-run-path/-/npm-run-path-4.0.1.tgz",
      "integrity": "sha512-S48WzZW777zhNIrn7gxOlISNAqi9ZC/uQFnRdbeIHhZhCA6UqpkOT8T1G7BvfdgP4Er8gF4sUbaS0i7QvIfCWw==",
      "dev": true,
      "requires": {
        "path-key": "^3.0.0"
      }
    },
    "object-inspect": {
      "version": "1.12.2",
      "resolved": "https://registry.npmjs.org/object-inspect/-/object-inspect-1.12.2.tgz",
      "integrity": "sha512-z+cPxW0QGUp0mcqcsgQyLVRDoXFQbXOwBaqyF7VIgI4TWNQsDHrBpUQslRmIfAoYWdYzs6UlKJtB2XJpTaNSpQ==",
      "dev": true
    },
    "on-finished": {
      "version": "2.4.1",
      "resolved": "https://registry.npmjs.org/on-finished/-/on-finished-2.4.1.tgz",
      "integrity": "sha512-oVlzkg3ENAhCk2zdv7IJwd/QUD4z2RxRwpkcGY8psCVcCYZNq4wYnVWALHM+brtuJjePWiYF/ClmuDr8Ch5+kg==",
      "dev": true,
      "requires": {
        "ee-first": "1.1.1"
      }
    },
    "once": {
      "version": "1.4.0",
      "resolved": "https://registry.npmjs.org/once/-/once-1.4.0.tgz",
      "integrity": "sha1-WDsap3WWHUsROsF9nFC6753Xa9E=",
      "dev": true,
      "requires": {
        "wrappy": "1"
      }
    },
    "onetime": {
      "version": "5.1.2",
      "resolved": "https://registry.npmjs.org/onetime/-/onetime-5.1.2.tgz",
      "integrity": "sha512-kbpaSSGJTWdAY5KPVeMOKXSrPtr8C8C7wodJbcsd51jRnmD+GZu8Y0VoU6Dm5Z4vWr0Ig/1NKuWRKf7j5aaYSg==",
      "dev": true,
      "requires": {
        "mimic-fn": "^2.1.0"
      }
    },
    "optionator": {
      "version": "0.9.1",
      "resolved": "https://registry.npmjs.org/optionator/-/optionator-0.9.1.tgz",
      "integrity": "sha512-74RlY5FCnhq4jRxVUPKDaRwrVNXMqsGsiW6AJw4XK8hmtm10wC0ypZBLw5IIp85NZMr91+qd1RvvENwg7jjRFw==",
      "dev": true,
      "requires": {
        "deep-is": "^0.1.3",
        "fast-levenshtein": "^2.0.6",
        "levn": "^0.4.1",
        "prelude-ls": "^1.2.1",
        "type-check": "^0.4.0",
        "word-wrap": "^1.2.3"
      }
    },
    "p-try": {
      "version": "2.2.0",
      "resolved": "https://registry.npmjs.org/p-try/-/p-try-2.2.0.tgz",
      "integrity": "sha512-R4nPAVTAU0B9D35/Gk3uJf/7XYbQcyohSKdvAxIRSNghFl4e71hVoGnBNQz9cWaXxO2I10KTC+3jMdvvoKw6dQ==",
      "dev": true
    },
    "parent-module": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/parent-module/-/parent-module-1.0.1.tgz",
      "integrity": "sha512-GQ2EWRpQV8/o+Aw8YqtfZZPfNRWZYkbidE9k5rpl/hC3vtHHBfGm2Ifi6qWV+coDGkrUKZAxE3Lot5kcsRlh+g==",
      "dev": true,
      "requires": {
        "callsites": "^3.0.0"
      }
    },
    "parse-json": {
      "version": "5.2.0",
      "resolved": "https://registry.npmjs.org/parse-json/-/parse-json-5.2.0.tgz",
      "integrity": "sha512-ayCKvm/phCGxOkYRSCM82iDwct8/EonSEgCSxWxD7ve6jHggsFl4fZVQBPRNgQoKiuV/odhFrGzQXZwbifC8Rg==",
      "dev": true,
      "requires": {
        "@babel/code-frame": "^7.0.0",
        "error-ex": "^1.3.1",
        "json-parse-even-better-errors": "^2.3.0",
        "lines-and-columns": "^1.1.6"
      }
    },
    "parseurl": {
      "version": "1.3.3",
      "resolved": "https://registry.npmjs.org/parseurl/-/parseurl-1.3.3.tgz",
      "integrity": "sha512-CiyeOxFT/JZyN5m0z9PfXw4SCBJ6Sygz1Dpl0wqjlhDEGGBP1GnsUVEL0p63hoG1fcj3fHynXi9NYO4nWOL+qQ==",
      "dev": true
    },
    "path-exists": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/path-exists/-/path-exists-4.0.0.tgz",
      "integrity": "sha512-ak9Qy5Q7jYb2Wwcey5Fpvg2KoAc/ZIhLSLOSBmRmygPsGwkVVt0fZa0qrtMz+m6tJTAHfZQ8FnmB4MG4LWy7/w==",
      "dev": true
    },
    "path-is-absolute": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/path-is-absolute/-/path-is-absolute-1.0.1.tgz",
      "integrity": "sha1-F0uSaHNVNP+8es5r9TpanhtcX18=",
      "dev": true
    },
    "path-key": {
      "version": "3.1.1",
      "resolved": "https://registry.npmjs.org/path-key/-/path-key-3.1.1.tgz",
      "integrity": "sha512-ojmeN0qd+y0jszEtoY48r0Peq5dwMEkIlCOu6Q5f41lfkswXuKtYrhgoTpLnyIcHm24Uhqx+5Tqm2InSwLhE6Q==",
      "dev": true
    },
    "path-parse": {
      "version": "1.0.7",
      "resolved": "https://registry.npmjs.org/path-parse/-/path-parse-1.0.7.tgz",
      "integrity": "sha512-LDJzPVEEEPR+y48z93A0Ed0yXb8pAByGWo/k5YYdYgpY2/2EsOsksJrq7lOHxryrVOn1ejG6oAp8ahvOIQD8sw==",
      "dev": true
    },
    "path-to-regexp": {
      "version": "0.1.7",
      "resolved": "https://registry.npmjs.org/path-to-regexp/-/path-to-regexp-0.1.7.tgz",
      "integrity": "sha512-5DFkuoqlv1uYQKxy8omFBeJPQcdoE07Kv2sferDCrAq1ohOU+MSDswDIbnx3YAM60qIOnYa53wBhXW0EbMonrQ==",
      "dev": true
    },
    "pathval": {
      "version": "1.1.1",
      "resolved": "https://registry.npmjs.org/pathval/-/pathval-1.1.1.tgz",
      "integrity": "sha512-Dp6zGqpTdETdR63lehJYPeIOqpiNBNtc7BpWSLrOje7UaIsE5aY92r/AunQA7rsXvet3lrJ3JnZX29UPTKXyKQ==",
      "dev": true
    },
    "picocolors": {
      "version": "1.0.0",
      "resolved": "https://registry.npmjs.org/picocolors/-/picocolors-1.0.0.tgz",
      "integrity": "sha512-1fygroTLlHu66zi26VoTDv8yRgm0Fccecssto+MhsZ0D/DGW2sm8E8AjW7NU5VVTRt5GxbeZ5qBuJr+HyLYkjQ==",
      "dev": true
    },
    "picomatch": {
      "version": "2.3.1",
      "resolved": "https://registry.npmjs.org/picomatch/-/picomatch-2.3.1.tgz",
      "integrity": "sha512-JU3teHTNjmE2VCGFzuY8EXzCDVwEqB2a8fsIvwaStHhAWJEeVd1o1QD80CU6+ZdEXXSLbSsuLwJjkCBWqRQUVA==",
      "dev": true
    },
    "pirates": {
      "version": "4.0.5",
      "resolved": "https://registry.npmjs.org/pirates/-/pirates-4.0.5.tgz",
      "integrity": "sha512-8V9+HQPupnaXMA23c5hvl69zXvTwTzyAYasnkb0Tts4XvO4CliqONMOnvlq26rkhLC3nWDFBJf73LU1e1VZLaQ==",
      "dev": true
    },
    "pkg-dir": {
      "version": "4.2.0",
      "resolved": "https://registry.npmjs.org/pkg-dir/-/pkg-dir-4.2.0.tgz",
      "integrity": "sha512-HRDzbaKjC+AOWVXxAU/x54COGeIv9eb+6CkDSQoNTt4XyWoIJvuPsXizxu/Fr23EiekbtZwmh1IcIG/l/a10GQ==",
      "dev": true,
      "requires": {
        "find-up": "^4.0.0"
      },
      "dependencies": {
        "find-up": {
          "version": "4.1.0",
          "resolved": "https://registry.npmjs.org/find-up/-/find-up-4.1.0.tgz",
          "integrity": "sha512-PpOwAdQ/YlXQ2vj8a3h8IipDuYRi3wceVQQGYWxNINccq40Anw7BlsEXCMbt1Zt+OLA6Fq9suIpIWD0OsnISlw==",
          "dev": true,
          "requires": {
            "locate-path": "^5.0.0",
            "path-exists": "^4.0.0"
          }
        },
        "locate-path": {
          "version": "5.0.0",
          "resolved": "https://registry.npmjs.org/locate-path/-/locate-path-5.0.0.tgz",
          "integrity": "sha512-t7hw9pI+WvuwNJXwk5zVHpyhIqzg2qTlklJOf0mVxGSbe3Fp2VieZcduNYjaLDoy6p9uGpQEGWG87WpMKlNq8g==",
          "dev": true,
          "requires": {
            "p-locate": "^4.1.0"
          }
        },
        "p-limit": {
          "version": "2.3.0",
          "resolved": "https://registry.npmjs.org/p-limit/-/p-limit-2.3.0.tgz",
          "integrity": "sha512-//88mFWSJx8lxCzwdAABTJL2MyWB12+eIY7MDL2SqLmAkeKU9qxRvWuSyTjm3FUmpBEMuFfckAIqEaVGUDxb6w==",
          "dev": true,
          "requires": {
            "p-try": "^2.0.0"
          }
        },
        "p-locate": {
          "version": "4.1.0",
          "resolved": "https://registry.npmjs.org/p-locate/-/p-locate-4.1.0.tgz",
          "integrity": "sha512-R79ZZ/0wAxKGu3oYMlz8jy/kbhsNrS7SKZ7PxEHBgJ5+F2mtFW2fK2cOtBh1cHYkQsbzFV7I+EoRKe6Yt0oK7A==",
          "dev": true,
          "requires": {
            "p-limit": "^2.2.0"
          }
        }
      }
    },
    "prelude-ls": {
      "version": "1.2.1",
      "resolved": "https://registry.npmjs.org/prelude-ls/-/prelude-ls-1.2.1.tgz",
      "integrity": "sha512-vkcDPrRZo1QZLbn5RLGPpg/WmIQ65qoWWhcGKf/b5eplkkarX0m9z8ppCat4mlOqUsWpyNuYgO3VRyrYHSzX5g==",
      "dev": true
    },
    "pretty-format": {
      "version": "28.1.1",
      "resolved": "https://registry.npmjs.org/pretty-format/-/pretty-format-28.1.1.tgz",
      "integrity": "sha512-wwJbVTGFHeucr5Jw2bQ9P+VYHyLdAqedFLEkdQUVaBF/eiidDwH5OpilINq4mEfhbCjLnirt6HTTDhv1HaTIQw==",
      "dev": true,
      "requires": {
        "@jest/schemas": "^28.0.2",
        "ansi-regex": "^5.0.1",
        "ansi-styles": "^5.0.0",
        "react-is": "^18.0.0"
      },
      "dependencies": {
        "ansi-styles": {
          "version": "5.2.0",
          "resolved": "https://registry.npmjs.org/ansi-styles/-/ansi-styles-5.2.0.tgz",
          "integrity": "sha512-Cxwpt2SfTzTtXcfOlzGEee8O+c+MmUgGrNiBcXnuWxuFJHe6a5Hz7qwhwe5OgaSYI0IJvkLqWX1ASG+cJOkEiA==",
          "dev": true
        }
      }
    },
    "prompts": {
      "version": "2.4.2",
      "resolved": "https://registry.npmjs.org/prompts/-/prompts-2.4.2.tgz",
      "integrity": "sha512-NxNv/kLguCA7p3jE8oL2aEBsrJWgAakBpgmgK6lpPWV+WuOmY6r2/zbAVnP+T8bQlA0nzHXSJSJW0Hq7ylaD2Q==",
      "dev": true,
      "requires": {
        "kleur": "^3.0.3",
        "sisteransi": "^1.0.5"
      }
    },
    "proxy-addr": {
      "version": "2.0.7",
      "resolved": "https://registry.npmjs.org/proxy-addr/-/proxy-addr-2.0.7.tgz",
      "integrity": "sha512-llQsMLSUDUPT44jdrU/O37qlnifitDP+ZwrmmZcoSKyLKvtZxpyV0n2/bD/N4tBAAZ/gJEdZU7KMraoK1+XYAg==",
      "dev": true,
      "requires": {
        "forwarded": "0.2.0",
        "ipaddr.js": "1.9.1"
      }
    },
    "punycode": {
      "version": "2.1.1",
      "resolved": "https://registry.npmjs.org/punycode/-/punycode-2.1.1.tgz",
      "integrity": "sha512-XRsRjdf+j5ml+y/6GKHPZbrF/8p2Yga0JPtdqTIY2Xe5ohJPD9saDJJLPvp9+NSBprVvevdXZybnj2cv8OEd0A==",
      "dev": true
    },
    "range-parser": {
      "version": "1.2.1",
      "resolved": "https://registry.npmjs.org/range-parser/-/range-parser-1.2.1.tgz",
      "integrity": "sha512-Hrgsx+orqoygnmhFbKaHE6c296J+HTAQXoxEF6gNupROmmGJRoyzfG3ccAveqCBrwr/2yxQ5BVd/GTl5agOwSg==",
      "dev": true
    },
    "raw-body": {
      "version": "2.5.1",
      "resolved": "https://registry.npmjs.org/raw-body/-/raw-body-2.5.1.tgz",
      "integrity": "sha512-qqJBtEyVgS0ZmPGdCFPWJ3FreoqvG4MVQln/kCgF7Olq95IbOp0/BWyMwbdtn4VTvkM8Y7khCQ2Xgk/tcrCXig==",
      "dev": true,
      "requires": {
        "bytes": "3.1.2",
        "http-errors": "2.0.0",
        "iconv-lite": "0.4.24",
        "unpipe": "1.0.0"
      },
      "dependencies": {
        "iconv-lite": {
          "version": "0.4.24",
          "resolved": "https://registry.npmjs.org/iconv-lite/-/iconv-lite-0.4.24.tgz",
          "integrity": "sha512-v3MXnZAcvnywkTUEZomIActle7RXXeedOR31wwl7VlyoXO4Qi9arvSenNQWne1TcRwhCL1HwLI21bEqdpj8/rA==",
          "dev": true,
          "requires": {
            "safer-buffer": ">= 2.1.2 < 3"
          }
        }
      }
    },
    "react-is": {
      "version": "18.2.0",
      "resolved": "https://registry.npmjs.org/react-is/-/react-is-18.2.0.tgz",
      "integrity": "sha512-xWGDIW6x921xtzPkhiULtthJHoJvBbF3q26fzloPCK0hsvxtPVelvftw3zjbHWSkR2km9Z+4uxbDDK/6Zw9B8w==",
      "dev": true
    },
    "regexpp": {
      "version": "3.2.0",
      "resolved": "https://registry.npmjs.org/regexpp/-/regexpp-3.2.0.tgz",
      "integrity": "sha512-pq2bWo9mVD43nbts2wGv17XLiNLya+GklZ8kaDLV2Z08gDCsGpnKn9BFMepvWuHCbyVvY7J5o5+BVvoQbmlJLg==",
      "dev": true
    },
    "require-directory": {
      "version": "2.1.1",
      "resolved": "https://registry.npmjs.org/require-directory/-/require-directory-2.1.1.tgz",
      "integrity": "sha1-jGStX9MNqxyXbiNE/+f3kqam30I=",
      "dev": true
    },
    "resolve": {
      "version": "1.22.1",
      "resolved": "https://registry.npmjs.org/resolve/-/resolve-1.22.1.tgz",
      "integrity": "sha512-nBpuuYuY5jFsli/JIs1oldw6fOQCBioohqWZg/2hiaOybXOft4lonv85uDOKXdf8rhyK159cxU5cDcK/NKk8zw==",
      "dev": true,
      "requires": {
        "is-core-module": "^2.9.0",
        "path-parse": "^1.0.7",
        "supports-preserve-symlinks-flag": "^1.0.0"
      }
    },
    "resolve-cwd": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/resolve-cwd/-/resolve-cwd-3.0.0.tgz",
      "integrity": "sha512-OrZaX2Mb+rJCpH/6CpSqt9xFVpN++x01XnN2ie9g6P5/3xelLAkXWVADpdz1IHD/KFfEXyE6V0U01OQ3UO2rEg==",
      "dev": true,
      "requires": {
        "resolve-from": "^5.0.0"
      },
      "dependencies": {
        "resolve-from": {
          "version": "5.0.0",
          "resolved": "https://registry.npmjs.org/resolve-from/-/resolve-from-5.0.0.tgz",
          "integrity": "sha512-qYg9KP24dD5qka9J47d0aVky0N+b4fTU89LN9iDnjB5waksiC49rvMB0PrUJQGoTmH50XPiqOvAjDfaijGxYZw==",
          "dev": true
        }
      }
    },
    "resolve-from": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/resolve-from/-/resolve-from-4.0.0.tgz",
      "integrity": "sha512-pb/MYmXstAkysRFx8piNI1tGFNQIFA3vkE3Gq4EuA1dF6gHp/+vgZqsCGJapvy8N3Q+4o7FwvquPJcnZ7RYy4g==",
      "dev": true
    },
    "resolve.exports": {
      "version": "1.1.0",
      "resolved": "https://registry.npmjs.org/resolve.exports/-/resolve.exports-1.1.0.tgz",
      "integrity": "sha512-J1l+Zxxp4XK3LUDZ9m60LRJF/mAe4z6a4xyabPHk7pvK5t35dACV32iIjJDFeWZFfZlO29w6SZ67knR0tHzJtQ==",
      "dev": true
    },
    "rimraf": {
      "version": "3.0.2",
      "resolved": "https://registry.npmjs.org/rimraf/-/rimraf-3.0.2.tgz",
      "integrity": "sha512-JZkJMZkAGFFPP2YqXZXPbMlMBgsxzE8ILs4lMIX/2o0L9UBw9O/Y3o6wFw/i9YLapcUJWwqbi3kdxIPdC62TIA==",
      "dev": true,
      "requires": {
        "glob": "^7.1.3"
      }
    },
    "safe-buffer": {
      "version": "5.2.1",
      "resolved": "https://registry.npmjs.org/safe-buffer/-/safe-buffer-5.2.1.tgz",
      "integrity": "sha512-rp3So07KcdmmKbGvgaNxQSJr7bGVSVk5S9Eq1F+ppbRo70+YeaDxkw5Dd8NPN+GD6bjnYm2VuPuCXmpuYvmCXQ==",
      "dev": true
    },
    "safer-buffer": {
      "version": "2.1.2",
      "resolved": "https://registry.npmjs.org/safer-buffer/-/safer-buffer-2.1.2.tgz",
      "integrity": "sha512-YZo3K82SD7Riyi0E1EQPojLz7kpepnSQI9IyPbHHg1XXXevb5dJI7tpyN2ADxGcQbHG7vcyRHk0cbwqcQriUtg==",
      "dev": true
    },
    "semver": {
      "version": "6.3.0",
      "resolved": "https://registry.npmjs.org/semver/-/semver-6.3.0.tgz",
      "integrity": "sha512-b39TBaTSfV6yBrapU89p5fKekE2m/NwnDocOVruQFS1/veMgdzuPcnOM34M6CwxW8jH/lxEa5rBoDeUwu5HHTw==",
      "dev": true
    },
    "send": {
      "version": "0.18.0",
      "resolved": "https://registry.npmjs.org/send/-/send-0.18.0.tgz",
      "integrity": "sha512-qqWzuOjSFOuqPjFe4NOsMLafToQQwBSOEpS+FwEt3A2V3vKubTquT3vmLTQpFgMXp8AlFWFuP1qKaJZOtPpVXg==",
      "dev": true,
      "requires": {
        "debug": "2.6.9",
        "depd": "2.0.0",
        "destroy": "1.2.0",
        "encodeurl": "~1.0.2",
        "escape-html": "~1.0.3",
        "etag": "~1.8.1",
        "fresh": "0.5.2",
        "http-errors": "2.0.0",
        "mime": "1.6.0",
        "ms": "2.1.3",
        "on-finished": "2.4.1",
        "range-parser": "~1.2.1",
        "statuses": "2.0.1"
      },
      "dependencies": {
        "debug": {
          "version": "2.6.9",
          "resolved": "https://registry.npmjs.org/debug/-/debug-2.6.9.tgz",
          "integrity": "sha512-bC7ElrdJaJnPbAP+1EotYvqZsb3ecl5wi6Bfi6BJTUcNowp6cvspg0jXznRTKDjm/E7AdgFBVeAPVMNcKGsHMA==",
          "dev": true,
          "requires": {
            "ms": "2.0.0"
          },
          "dependencies": {
            "ms": {
              "version": "2.0.0",
              "resolved": "https://registry.npmjs.org/ms/-/ms-2.0.0.tgz",
              "integrity": "sha512-Tpp60P6IUJDTuOq/5Z8cdskzJujfwqfOTkrwIwj7IRISpnkJnT6SyJ4PCPnGMoFjC9ddhal5KVIYtAt97ix05A==",
              "dev": true
            }
          }
        },
        "ms": {
          "version": "2.1.3",
          "resolved": "https://registry.npmjs.org/ms/-/ms-2.1.3.tgz",
          "integrity": "sha512-6FlzubTLZG3J2a/NVCAleEhjzq5oxgHyaCU9yYXvcLsvoVaHJq/s5xXI6/XXP6tz7R9xAOtHnSO/tXtF3WRTlA==",
          "dev": true
        }
      }
    },
    "serve-static": {
      "version": "1.15.0",
      "resolved": "https://registry.npmjs.org/serve-static/-/serve-static-1.15.0.tgz",
      "integrity": "sha512-XGuRDNjXUijsUL0vl6nSD7cwURuzEgglbOaFuZM9g3kwDXOWVTck0jLzjPzGD+TazWbboZYu52/9/XPdUgne9g==",
      "dev": true,
      "requires": {
        "encodeurl": "~1.0.2",
        "escape-html": "~1.0.3",
        "parseurl": "~1.3.3",
        "send": "0.18.0"
      }
    },
    "setprototypeof": {
      "version": "1.2.0",
      "resolved": "https://registry.npmjs.org/setprototypeof/-/setprototypeof-1.2.0.tgz",
      "integrity": "sha512-E5LDX7Wrp85Kil5bhZv46j8jOeboKq5JMmYM3gVGdGH8xFpPWXUMsNrlODCrkoxMEeNi/XZIwuRvY4XNwYMJpw==",
      "dev": true
    },
    "shebang-command": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/shebang-command/-/shebang-command-2.0.0.tgz",
      "integrity": "sha512-kHxr2zZpYtdmrN1qDjrrX/Z1rR1kG8Dx+gkpK1G4eXmvXswmcE1hTWBWYUzlraYw1/yZp6YuDY77YtvbN0dmDA==",
      "dev": true,
      "requires": {
        "shebang-regex": "^3.0.0"
      }
    },
    "shebang-regex": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/shebang-regex/-/shebang-regex-3.0.0.tgz",
      "integrity": "sha512-7++dFhtcx3353uBaq8DDR4NuxBetBzC7ZQOhmTQInHEd6bSrXdiEyzCvG07Z44UYdLShWUyXt5M/yhz8ekcb1A==",
      "dev": true
    },
    "side-channel": {
      "version": "1.0.4",
      "resolved": "https://registry.npmjs.org/side-channel/-/side-channel-1.0.4.tgz",
      "integrity": "sha512-q5XPytqFEIKHkGdiMIrY10mvLRvnQh42/+GoBlFW3b2LXLE2xxJpZFdm94we0BaoV3RwJyGqg5wS7epxTv0Zvw==",
      "dev": true,
      "requires": {
        "call-bind": "^1.0.0",
        "get-intrinsic": "^1.0.2",
        "object-inspect": "^1.9.0"
      }
    },
    "signal-exit": {
      "version": "3.0.7",
      "resolved": "https://registry.npmjs.org/signal-exit/-/signal-exit-3.0.7.tgz",
      "integrity": "sha512-wnD2ZE+l+SPC/uoS0vXeE9L1+0wuaMqKlfz9AMUo38JsyLSBWSFcHR1Rri62LZc12vLr1gb3jl7iwQhgwpAbGQ==",
      "dev": true
    },
    "sisteransi": {
      "version": "1.0.5",
      "resolved": "https://registry.npmjs.org/sisteransi/-/sisteransi-1.0.5.tgz",
      "integrity": "sha512-bLGGlR1QxBcynn2d5YmDX4MGjlZvy2MRBDRNHLJ8VI6l6+9FUiyTFNJ0IveOSP0bcXgVDPRcfGqA0pjaqUpfVg==",
      "dev": true
    },
    "slash": {
      "version": "3.0.0",
      "resolved": "https://registry.npmjs.org/slash/-/slash-3.0.0.tgz",
      "integrity": "sha512-g9Q1haeby36OSStwb4ntCGGGaKsaVSjQ68fBxoQcutl5fS1vuY18H3wSt3jFyFtrkx+Kz0V1G85A4MyAdDMi2Q==",
      "dev": true
    },
    "source-map": {
      "version": "0.6.1",
      "resolved": "https://registry.npmjs.org/source-map/-/source-map-0.6.1.tgz",
      "integrity": "sha512-UjgapumWlbMhkBgzT7Ykc5YXUT46F0iKu8SGXq0bcwP5dz/h0Plj6enJqjz1Zbq2l5WaqYnrVbwWOWMyF3F47g==",
      "dev": true
    },
    "source-map-support": {
      "version": "0.5.13",
      "resolved": "https://registry.npmjs.org/source-map-support/-/source-map-support-0.5.13.tgz",
      "integrity": "sha512-SHSKFHadjVA5oR4PPqhtAVdcBWwRYVd6g6cAXnIbRiIwc2EhPrTuKUBdSLvlEKyIP3GCf89fltvcZiP9MMFA1w==",
      "dev": true,
      "requires": {
        "buffer-from": "^1.0.0",
        "source-map": "^0.6.0"
      }
    },
    "sprintf-js": {
      "version": "1.0.3",
      "resolved": "https://registry.npmjs.org/sprintf-js/-/sprintf-js-1.0.3.tgz",
      "integrity": "sha512-D9cPgkvLlV3t3IzL0D0YLvGA9Ahk4PcvVwUbN0dSGr1aP0Nrt4AEnTUbuGvquEC0mA64Gqt1fzirlRs5ibXx8g==",
      "dev": true
    },
    "stack-utils": {
      "version": "2.0.5",
      "resolved": "https://registry.npmjs.org/stack-utils/-/stack-utils-2.0.5.tgz",
      "integrity": "sha512-xrQcmYhOsn/1kX+Vraq+7j4oE2j/6BFscZ0etmYg81xuM8Gq0022Pxb8+IqgOFUIaxHs0KaSb7T1+OegiNrNFA==",
      "dev": true,
      "requires": {
        "escape-string-regexp": "^2.0.0"
      },
      "dependencies": {
        "escape-string-regexp": {
          "version": "2.0.0",
          "resolved": "https://registry.npmjs.org/escape-string-regexp/-/escape-string-regexp-2.0.0.tgz",
          "integrity": "sha512-UpzcLCXolUWcNu5HtVMHYdXJjArjsF9C0aNnquZYY4uW/Vu0miy5YoWvbV345HauVvcAUnpRuhMMcqTcGOY2+w==",
          "dev": true
        }
      }
    },
    "statuses": {
      "version": "2.0.1",
      "resolved": "https://registry.npmjs.org/statuses/-/statuses-2.0.1.tgz",
      "integrity": "sha512-RwNA9Z/7PrK06rYLIzFMlaF+l73iwpzsqRIFgbMLbTcLD6cOao82TaWefPXQvB2fOC4AjuYSEndS7N/mTCbkdQ==",
      "dev": true
    },
    "string-length": {
      "version": "4.0.2",
      "resolved": "https://registry.npmjs.org/string-length/-/string-length-4.0.2.tgz",
      "integrity": "sha512-+l6rNN5fYHNhZZy41RXsYptCjA2Igmq4EG7kZAYFQI1E1VTXarr6ZPXBg6eq7Y6eK4FEhY6AJlyuFIb/v/S0VQ==",
      "dev": true,
      "requires": {
        "char-regex": "^1.0.2",
        "strip-ansi": "^6.0.0"
      }
    },
    "string-width": {
      "version": "4.2.3",
      "resolved": "https://registry.npmjs.org/string-width/-/string-width-4.2.3.tgz",
      "integrity": "sha512-wKyQRQpjJ0sIp62ErSZdGsjMJWsap5oRNihHhu6G7JVO/9jIB6UyevL+tXuOqrng8j/cxKTWyWUwvSTriiZz/g==",
      "dev": true,
      "requires": {
        "emoji-regex": "^8.0.0",
        "is-fullwidth-code-point": "^3.0.0",
        "strip-ansi": "^6.0.1"
      }
    },
    "strip-ansi": {
      "version": "6.0.1",
      "resolved": "https://registry.npmjs.org/strip-ansi/-/strip-ansi-6.0.1.tgz",
      "integrity": "sha512-Y38VPSHcqkFrCpFnQ9vuSXmquuv5oXOKpGeT6aGrr3o3Gc9AlVa6JBfUSOCnbxGGZF+/0ooI7KrPuUSztUdU5A==",
      "dev": true,
      "requires": {
        "ansi-regex": "^5.0.1"
      }
    },
    "strip-bom": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/strip-bom/-/strip-bom-4.0.0.tgz",
      "integrity": "sha512-3xurFv5tEgii33Zi8Jtp55wEIILR9eh34FAW00PZf+JnSsTmV/ioewSgQl97JHvgjoRGwPShsWm+IdrxB35d0w==",
      "dev": true
    },
    "strip-final-newline": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/strip-final-newline/-/strip-final-newline-2.0.0.tgz",
      "integrity": "sha512-BrpvfNAE3dcvq7ll3xVumzjKjZQ5tI1sEUIKr3Uoks0XUl45St3FlatVqef9prk4jRDzhW6WZg+3bk93y6pLjA==",
      "dev": true
    },
    "strip-json-comments": {
      "version": "3.1.1",
      "resolved": "https://registry.npmjs.org/strip-json-comments/-/strip-json-comments-3.1.1.tgz",
      "integrity": "sha512-6fPc+R4ihwqP6N/aIv2f1gMH8lOVtWQHoqC4yK6oSDVVocumAsfCqjkXnqiYMhmMwS/mEHLp7Vehlt3ql6lEig==",
      "dev": true
    },
    "supports-color": {
      "version": "7.2.0",
      "resolved": "https://registry.npmjs.org/supports-color/-/supports-color-7.2.0.tgz",
      "integrity": "sha512-qpCAvRl9stuOHveKsn7HncJRvv501qIacKzQlO/+Lwxc9+0q2wLyv4Dfvt80/DPn2pqOBsJdDiogXGR9+OvwRw==",
      "dev": true,
      "requires": {
        "has-flag": "^4.0.0"
      }
    },
    "supports-hyperlinks": {
      "version": "2.2.0",
      "resolved": "https://registry.npmjs.org/supports-hyperlinks/-/supports-hyperlinks-2.2.0.tgz",
      "integrity": "sha512-6sXEzV5+I5j8Bmq9/vUphGRM/RJNT9SCURJLjwfOg51heRtguGWDzcaBlgAzKhQa0EVNpPEKzQuBwZ8S8WaCeQ==",
      "dev": true,
      "requires": {
        "has-flag": "^4.0.0",
        "supports-color": "^7.0.0"
      }
    },
    "supports-preserve-symlinks-flag": {
      "version": "1.0.0",
      "resolved": "https://registry.npmjs.org/supports-preserve-symlinks-flag/-/supports-preserve-symlinks-flag-1.0.0.tgz",
      "integrity": "sha512-ot0WnXS9fgdkgIcePe6RHNk1WA8+muPa6cSjeR3V8K27q9BB1rTE3R1p7Hv0z1ZyAc8s6Vvv8DIyWf681MAt0w==",
      "dev": true
    },
    "terminal-link": {
      "version": "2.1.1",
      "resolved": "https://registry.npmjs.org/terminal-link/-/terminal-link-2.1.1.tgz",
      "integrity": "sha512-un0FmiRUQNr5PJqy9kP7c40F5BOfpGlYTrxonDChEZB7pzZxRNp/bt+ymiy9/npwXya9KH99nJ/GXFIiUkYGFQ==",
      "dev": true,
      "requires": {
        "ansi-escapes": "^4.2.1",
        "supports-hyperlinks": "^2.0.0"
      }
    },
    "test-exclude": {
      "version": "6.0.0",
      "resolved": "https://registry.npmjs.org/test-exclude/-/test-exclude-6.0.0.tgz",
      "integrity": "sha512-cAGWPIyOHU6zlmg88jwm7VRyXnMN7iV68OGAbYDk/Mh/xC/pzVPlQtY6ngoIH/5/tciuhGfvESU8GrHrcxD56w==",
      "dev": true,
      "requires": {
        "@istanbuljs/schema": "^0.1.2",
        "glob": "^7.1.4",
        "minimatch": "^3.0.4"
      }
    },
    "text-table": {
      "version": "0.2.0",
      "resolved": "https://registry.npmjs.org/text-table/-/text-table-0.2.0.tgz",
      "integrity": "sha1-f17oI66AUgfACvLfSoTsP8+lcLQ=",
      "dev": true
    },
    "throat": {
      "version": "6.0.1",
      "resolved": "https://registry.npmjs.org/throat/-/throat-6.0.1.tgz",
      "integrity": "sha512-8hmiGIJMDlwjg7dlJ4yKGLK8EsYqKgPWbG3b4wjJddKNwc7N7Dpn08Df4szr/sZdMVeOstrdYSsqzX6BYbcB+w==",
      "dev": true
    },
    "tmpl": {
      "version": "1.0.5",
      "resolved": "https://registry.npmjs.org/tmpl/-/tmpl-1.0.5.tgz",
      "integrity": "sha512-3f0uOEAQwIqGuWW2MVzYg8fV/QNnc/IpuJNG837rLuczAaLVHslWHZQj4IGiEl5Hs3kkbhwL9Ab7Hrsmuj+Smw==",
      "dev": true
    },
    "to-fast-properties": {
      "version": "2.0.0",
      "resolved": "https://registry.npmjs.org/to-fast-properties/-/to-fast-properties-2.0.0.tgz",
      "integrity": "sha512-/OaKK0xYrs3DmxRYqL/yDc+FxFUVYhDlXMhRmv3z915w2HF1tnN1omB354j8VUGO/hbRzyD6Y3sA7v7GS/ceog==",
      "dev": true
    },
    "to-regex-range": {
      "version": "5.0.1",
      "resolved": "https://registry.npmjs.org/to-regex-range/-/to-regex-range-5.0.1.tgz",
      "integrity": "sha512-65P7iz6X5yEr1cwcgvQxbbIw7Uk3gOy5dIdtZ4rDveLqhrdJP+Li/Hx6tyK0NEb+2GCyneCMJiGqrADCSNk8sQ==",
      "dev": true,
      "requires": {
        "is-number": "^7.0.0"
      }
    },
    "toidentifier": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/toidentifier/-/toidentifier-1.0.1.tgz",
      "integrity": "sha512-o5sSPKEkg/DIQNmH43V0/uerLrpzVedkUh8tGNvaeXpfpuwjKenlSox/2O/BTlZUtEe+JG7s5YhEz608PlAHRA==",
      "dev": true
    },
    "type-check": {
      "version": "0.4.0",
      "resolved": "https://registry.npmjs.org/type-check/-/type-check-0.4.0.tgz",
      "integrity": "sha512-XleUoc9uwGXqjWwXaUTZAmzMcFZ5858QA2vvx1Ur5xIcixXIP+8LnFDgRplU30us6teqdlskFfu+ae4K79Ooew==",
      "dev": true,
      "requires": {
        "prelude-ls": "^1.2.1"
      }
    },
    "type-detect": {
      "version": "4.0.8",
      "resolved": "https://registry.npmjs.org/type-detect/-/type-detect-4.0.8.tgz",
      "integrity": "sha512-0fr/mIH1dlO+x7TlcMy+bIDqKPsw/70tVyeHW787goQjhmqaZe10uwLujubK9q9Lg6Fiho1KUKDYz0Z7k7g5/g==",
      "dev": true
    },
    "type-fest": {
      "version": "0.20.2",
      "resolved": "https://registry.npmjs.org/type-fest/-/type-fest-0.20.2.tgz",
      "integrity": "sha512-Ne+eE4r0/iWnpAxD852z3A+N0Bt5RN//NjJwRd2VFHEmrywxf5vsZlh4R6lixl6B+wz/8d+maTSAkN1FIkI3LQ==",
      "dev": true
    },
    "type-is": {
      "version": "1.6.18",
      "resolved": "https://registry.npmjs.org/type-is/-/type-is-1.6.18.tgz",
      "integrity": "sha512-TkRKr9sUTxEH8MdfuCSP7VizJyzRNMjj2J2do2Jr3Kym598JVdEksuzPQCnlFPW4ky9Q+iA+ma9BGm06XQBy8g==",
      "dev": true,
      "requires": {
        "media-typer": "0.3.0",
        "mime-types": "~2.1.24"
      }
    },
    "unpipe": {
      "version": "1.0.0",
      "resolved": "https://registry.npmjs.org/unpipe/-/unpipe-1.0.0.tgz",
      "integrity": "sha512-pjy2bYhSsufwWlKwPc+l3cN7+wuJlK6uz0YdJEOlQDbl6jo/YlPi4mb8agUkVC8BF7V8NuzeyPNqRksA3hztKQ==",
      "dev": true
    },
    "update-browserslist-db": {
      "version": "1.0.4",
      "resolved": "https://registry.npmjs.org/update-browserslist-db/-/update-browserslist-db-1.0.4.tgz",
      "integrity": "sha512-jnmO2BEGUjsMOe/Fg9u0oczOe/ppIDZPebzccl1yDWGLFP16Pa1/RM5wEoKYPG2zstNcDuAStejyxsOuKINdGA==",
      "dev": true,
      "requires": {
        "escalade": "^3.1.1",
        "picocolors": "^1.0.0"
      }
    },
    "uri-js": {
      "version": "4.4.1",
      "resolved": "https://registry.npmjs.org/uri-js/-/uri-js-4.4.1.tgz",
      "integrity": "sha512-7rKUyy33Q1yc98pQ1DAmLtwX109F7TIfWlW1Ydo8Wl1ii1SeHieeh0HHfPeL2fMXK6z0s8ecKs9frCuLJvndBg==",
      "dev": true,
      "requires": {
        "punycode": "^2.1.0"
      }
    },
    "utils-merge": {
      "version": "1.0.1",
      "resolved": "https://registry.npmjs.org/utils-merge/-/utils-merge-1.0.1.tgz",
      "integrity": "sha512-pMZTvIkT1d+TFGvDOqodOclx0QWkkgi6Tdoa8gC8ffGAAqz9pzPTZWAybbsHHoED/ztMtkv/VoYTYyShUn81hA==",
      "dev": true
    },
    "v8-compile-cache": {
      "version": "2.3.0",
      "resolved": "https://registry.npmjs.org/v8-compile-cache/-/v8-compile-cache-2.3.0.tgz",
      "integrity": "sha512-l8lCEmLcLYZh4nbunNZvQCJc5pv7+RCwa8q/LdUx8u7lsWvPDKmpodJAJNwkAhJC//dFY48KuIEmjtd4RViDrA==",
      "dev": true
    },
    "v8-to-istanbul": {
      "version": "9.0.1",
      "resolved": "https://registry.npmjs.org/v8-to-istanbul/-/v8-to-istanbul-9.0.1.tgz",
      "integrity": "sha512-74Y4LqY74kLE6IFyIjPtkSTWzUZmj8tdHT9Ii/26dvQ6K9Dl2NbEfj0XgU2sHCtKgt5VupqhlO/5aWuqS+IY1w==",
      "dev": true,
      "requires": {
        "@jridgewell/trace-mapping": "^0.3.12",
        "@types/istanbul-lib-coverage": "^2.0.1",
        "convert-source-map": "^1.6.0"
      }
    },
    "vary": {
      "version": "1.1.2",
      "resolved": "https://registry.npmjs.org/vary/-/vary-1.1.2.tgz",
      "integrity": "sha512-BNGbWLfd0eUPabhkXUVm0j8uuvREyTh5ovRa/dyow/BqAbZJyC+5fU+IzQOzmAKzYqYRAISoRhdQr3eIZ/PXqg==",
      "dev": true
    },
    "walker": {
      "version": "1.0.8",
      "resolved": "https://registry.npmjs.org/walker/-/walker-1.0.8.tgz",
      "integrity": "sha512-ts/8E8l5b7kY0vlWLewOkDXMmPdLcVV4GmOQLyxuSswIJsweeFZtAsMF7k1Nszz+TYBQrlYRmzOnr398y1JemQ==",
      "dev": true,
      "requires": {
        "makeerror": "1.0.12"
      }
    },
    "which": {
      "version": "2.0.2",
      "resolved": "https://registry.npmjs.org/which/-/which-2.0.2.tgz",
      "integrity": "sha512-BLI3Tl1TW3Pvl70l3yq3Y64i+awpwXqsGBYWkkqMtnbXgrMD+yj7rhW0kuEDxzJaYXGjEW5ogapKNMEKNMjibA==",
      "dev": true,
      "requires": {
        "isexe": "^2.0.0"
      }
    },
    "word-wrap": {
      "version": "1.2.3",
      "resolved": "https://registry.npmjs.org/word-wrap/-/word-wrap-1.2.3.tgz",
      "integrity": "sha512-Hz/mrNwitNRh/HUAtM/VT/5VH+ygD6DV7mYKZAtHOrbs8U7lvPS6xf7EJKMF0uW1KJCl0H701g3ZGus+muE5vQ==",
      "dev": true
    },
    "wrap-ansi": {
      "version": "7.0.0",
      "resolved": "https://registry.npmjs.org/wrap-ansi/-/wrap-ansi-7.0.0.tgz",
      "integrity": "sha512-YVGIj2kamLSTxw6NsZjoBxfSwsn0ycdesmc4p+Q21c5zPuZ1pl+NfxVdxPtdHvmNVOQ6XSYG4AUtyt/Fi7D16Q==",
      "dev": true,
      "requires": {
        "ansi-styles": "^4.0.0",
        "string-width": "^4.1.0",
        "strip-ansi": "^6.0.0"
      }
    },
    "wrappy": {
      "version": "1.0.2",
      "resolved": "https://registry.npmjs.org/wrappy/-/wrappy-1.0.2.tgz",
      "integrity": "sha1-tSQ9jz7BqjXxNkYFvA0QNuMKtp8=",
      "dev": true
    },
    "write-file-atomic": {
      "version": "4.0.1",
      "resolved": "https://registry.npmjs.org/write-file-atomic/-/write-file-atomic-4.0.1.tgz",
      "integrity": "sha512-nSKUxgAbyioruk6hU87QzVbY279oYT6uiwgDoujth2ju4mJ+TZau7SQBhtbTmUyuNYTuXnSyRn66FV0+eCgcrQ==",
      "dev": true,
      "requires": {
        "imurmurhash": "^0.1.4",
        "signal-exit": "^3.0.7"
      }
    },
    "y18n": {
      "version": "5.0.8",
      "resolved": "https://registry.npmjs.org/y18n/-/y18n-5.0.8.tgz",
      "integrity": "sha512-0pfFzegeDWJHJIAmTLRP2DwHjdF5s7jo9tuztdQxAhINCdvS+3nGINqPd00AphqJR/0LhANUS6/+7SCb98YOfA==",
      "dev": true
    },
    "yallist": {
      "version": "4.0.0",
      "resolved": "https://registry.npmjs.org/yallist/-/yallist-4.0.0.tgz",
      "integrity": "sha512-3wdGidZyq5PB084XLES5TpOSRA3wjXAlIWMhum2kRcv/41Sn2emQ0dycQW4uZXLejwKvg6EsvbdlVL+FYEct7A==",
      "dev": true
    }
  }
}







mupdf-1.21.1-source/platform/wasm/package.json

{
  "name": "muwasm",
  "version": "0.1.0",
  "description": "JS port of mupdf",
  "main": "lib/mupdf.js",
  "repository": "http://git.ghostscript.com/?p=mupdf.git",
  "author": "Artifex Software, Inc.",
  "license": "AGPL",
  "engines": {
    "node": ">=18.4.0"
  },
  "scripts": {
    "server": "node test-server.js",
    "lint": "eslint .",
    "test": "jest"
  },
  "devDependencies": {
    "chai": "^4.3.6",
    "eslint": "^8.16.0",
    "express": "^4.18.1",
    "jest": "^28.1.1"
  }
}
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MuPDF WebAssembly




Building





The WebAssembly build has only been tested on Linux at the moment.
If you use any other platform, you are on your own.





In order to build this you will need to install the
Emscripten SDK
in /opt/emsdk.
If you install it elsewhere, you will need to edit the platform/wasm/build.sh
script to point to the appropriate location.





From the MuPDF project, you can run make wasm to build the WebAssembly
library. The results of the build are a mupdf-wasm.wasm binary and
mupdf-wasm.js script, placed in platform/wasm/.





In order to build a web application based on MuPDF, you will need to copy
these two files and make them available to your page.





The mupdf-wasm.wasm binary is quite large, because it contains not only the MuPDF
library code, but also the 14 core PDF fonts, various CJK mapping resources,
and ICC profiles. In order to keep it as small as possible, it is built with a
minimal features set that does not include CJK fonts, EPUB support, etc.




Using





The example script in platform/wasm/mupdf-view.html shows how to use the
MuPDF WebAssembly library.





The first part is including the mupdf-wasm.js script, which pulls in
and instantiates the WebAssembly module:





<script src="mupdf-wasm.js"></script>






MuPDF uses the Emscripten virtual file system to load a document, so you will
need to seed it with the file you want to view in a Module.preRun
callback function:





<script>
Module.preRun = function () {
	FS.createPreloadedFile(".", "input.pdf", "input.pdf", true, false);
}
</script>






When the filesystem has finished preloading the file data and initialized the
code, it will call the Module.postRun callback. From here, you can
use the 'mupdf' object to call various functions to open the document and
render pages into various formats.




			mupdf.openDocument(filename)



			Open a document and return a handle.



			mupdf.freeDocument(doc)



			Free a document and its associated resources.



			mupdf.documentTitle(doc)



			Return the document title as a string.



			mupdf.documentOutline(doc)



			Return a DOM element containing the table of contents formatted as
an unordered HTML list with links to pages using anchor fragments "#page%d".



			mupdf.countPages(doc)



			Return the number of pages in the document.



			mupdf.pageWidth(doc, page, dpi) and mupdf.pageHeight(doc, page, dpi)



			Return the dimensions of a page. Page numbering starts at 1.



			mupdf.drawPageAsPNG(doc, page, dpi)



			Render the page and return a PNG image formatted as a data URI,
suitable for using as an image source attribute.



			mupdf.pageLinks(doc, page, dpi)



			Retrieve an HTML string describing the links on a page,
suitable for including as the innerHTML of an image map.



			mupdf.drawPageAsSVG(doc, page)



			Return a string with the contents of the page in SVG format.



			mupdf.drawPageAsHTML(doc, page)



			Return a string with the contents of the page in HTML format,
using absolute positioned elements.








Example





Here is a very simple example of loading a document and drawing its first page:





<!DOCTYPE html>
<html>
<head>
<script src="mupdf-wasm.js"></script>
<script>
Module.preRun = function () {
	FS.createPreloadedFile(".", "input.pdf", "input.pdf", true, false);
}
Module.postRun = function () {
	var DPI = 96;
	var doc = mupdf.openDocument("input.pdf");
	var img = document.getElementById("page1");
	img.src = mupdf.drawPageAsPNG(doc, 1, DPI);
	var map = document.getElementById("page1map");
	map.innerHTML = mupdf.pageLinks(doc, 1, DPI);
}
</script>
</head>
<body>
<img id="page1" usemap="#page1map">
<map id="page1map" name="page1map"></map>
</body>
</html>









mupdf-1.21.1-source/platform/wasm/test-server.js

"use strict";

const http = require("http");
const express = require("express");

let app = express();

// Add some logging on each request
app.use(function(req, res, next) {
	const date = new Date().toISOString();
	console.log(
		`[${date}] "${cyan(req.method)} ${cyan(req.url)}" "${req.headers["user-agent"]}"`
	);
	next();
});

// Use Cross-Origin headers so browsers allow SharedArrayBuffer
app.use(function(req, res, next) {
	res.header("Cross-Origin-Opener-Policy", "same-origin");
	res.header("Cross-Origin-Embedder-Policy", "require-corp");
	next();
});


// Serve all static files in this folder
app.use(express.static(".", { fallthrough: false }));

// Add logging on failed requests.
app.use(function (error, req, res, next) {
	const date = new Date().toISOString();
	console.error(
		`[${date}] "${red(req.method)} ${red(req.url)}" Error (${red(error.status.toString())}): "${red(error.message)}"`
	);
	next(error);
});

let server = http.createServer(app);
server.listen(8000, "0.0.0.0");

function red(string) {
	return `\x1b[31m${string}\x1b[0m`;
}

function cyan(string) {
	return `\x1b[36m${string}\x1b[0m`;
}







mupdf-1.21.1-source/platform/wasm/test/__snapshots__/test.js.snap

// Jest Snapshot v1, https://goo.gl/fbAQLP

exports[`mupdf AnnotationList author author() should return a string 1`] = `"Jeff Moran, Acrobat QE "`;

exports[`mupdf AnnotationList border() should return a number 1`] = `0`;

exports[`mupdf AnnotationList bound() should return a Rect 1`] = `
Rect {
  "x0": 239.1909942626953,
  "x1": 435.1390075683594,
  "y0": 86.48699951171875,
  "y1": 140.5419921875,
}
`;

exports[`mupdf AnnotationList dates creationDate() should return a string 1`] = `1969-12-31T23:59:59.000Z`;

exports[`mupdf AnnotationList dates modificationDate() should return a string 1`] = `2000-05-19T19:23:36.000Z`;

exports[`mupdf AnnotationList getTransform() should return a Matrix 1`] = `
Matrix {
  "a": -4.5622702060654774e-8,
  "b": -0,
  "c": -0,
  "d": -1.2585658737407357e-8,
  "e": 337.16497802734375,
  "f": 678.4854736328125,
}
`;

exports[`mupdf AnnotationList opacity() should return a number 1`] = `1`;

exports[`mupdf AnnotationList popup() should return a Rect 1`] = `
Rect {
  "x0": 2147483520,
  "x1": -2147483648,
  "y0": 2147484416,
  "y1": -2147482752,
}
`;

exports[`mupdf AnnotationList rect() should return a Rect 1`] = `
Rect {
  "x0": 239.1909942626953,
  "x1": 435.1390075683594,
  "y0": 86.48699951171875,
  "y1": 140.5419921875,
}
`;

exports[`mupdf Link rect() should return Link hitbox 1`] = `
Rect {
  "x0": 47.297698974609375,
  "x1": 214.86700439453125,
  "y0": 77.02801513671875,
  "y1": 100.0009765625,
}
`;

exports[`mupdf Page search() should return list of hitboxes of search results 1`] = `
Array [
  Rect {
    "x0": 144.376220703125,
    "x1": 154.38421630859375,
    "y0": 711.4500122070312,
    "y1": 736.1820068359375,
  },
  Rect {
    "x0": 274.7394714355469,
    "x1": 284.7474670410156,
    "y0": 711.4500122070312,
    "y1": 736.1820068359375,
  },
  Rect {
    "x0": 440.0064697265625,
    "x1": 456.00848388671875,
    "y0": 711.4500122070312,
    "y1": 736.1820068359375,
  },
]
`;

exports[`mupdf Page toSTextPage() should return a valid STextPage 1`] = `
Object {
  "blocks": Array [
    Object {
      "bbox": Object {
        "h": 24,
        "w": 500,
        "x": 54,
        "y": 711,
      },
      "lines": Array [
        Object {
          "bbox": Object {
            "h": 24,
            "w": 239,
            "x": 54,
            "y": 711,
          },
          "font": Object {
            "family": "sans-serif",
            "name": "Present",
            "size": 18,
            "style": "normal",
            "weight": "normal",
          },
          "text": "Test file created by Jeff Moran",
          "wmode": 0,
          "x": 54,
          "y": 730,
        },
        Object {
          "bbox": Object {
            "h": 24,
            "w": 114,
            "x": 440,
            "y": 711,
          },
          "font": Object {
            "family": "sans-serif",
            "name": "Present",
            "size": 18,
            "style": "normal",
            "weight": "normal",
          },
          "text": "April 27, 2000",
          "wmode": 0,
          "x": 440,
          "y": 730,
        },
      ],
      "type": "text",
    },
  ],
}
`;







mupdf-1.21.1-source/platform/wasm/test/test.js

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

"use strict";

const { assert } = require("chai");
const fs = require("fs/promises");
const { Rect } = require("../lib/mupdf.js");
const mupdf = require("../lib/mupdf.js");

describe("mupdf", function () {
	let input;
	beforeAll(async function () {
		input = await fs.readFile("samples/annotations_galore_II.pdf");
	});

	beforeAll(async function () {
		await mupdf.ready;
	});

	describe.skip("geometry", function () {
		describe("Matrix", function () {
			it("should transform Rect", function () {
				const matrix = mupdf.Matrix.scale(3, 2);
				const rect = new mupdf.Rect(10, 10, 20, 20);

				assert.deepEqual(matrix.transformRect(rect), new mupdf.Rect(30, 20, 31, 40));
			});
		});
	});

	describe("Document", function () {
		describe("openFromJsBuffer()", function () {
			it("should return a valid Document", function () {
				let doc = mupdf.Document.openFromJsBuffer(input, "application/pdf");

				assert.isNotNull(doc);
				assert.equal(doc.countPages(), 3);
				assert.equal(doc.title(), "");
			});
		});

		describe("openFromStream()", function () {
			it("should return a valid Document", function () {
				let stream = mupdf.Stream.fromJsBuffer(input);
				let doc = mupdf.Document.openFromStream(stream, "application/pdf");

				assert.isNotNull(doc);
				assert.equal(doc.countPages(), 3);
				assert.equal(doc.title(), "");
			});
		});

		describe("loadPage()", function () {
			it("should return a valid Page", function () {
				let doc = mupdf.Document.openFromJsBuffer(input, "application/pdf");
				let page = doc.loadPage(0);

				assert.isNotNull(page);
				assert.instanceOf(page, mupdf.PdfPage);
				assert.deepEqual(page.bounds(), new mupdf.Rect(0, 0, 612, 792));
				assert.equal(page.width(), 612);
				assert.equal(page.height(), 792);
			});

			it("should throw on OOB", function () {
				let doc = mupdf.Document.openFromJsBuffer(input, "application/pdf");
				assert.throws(() => doc.loadPage(500), mupdf.MupdfError);
				assert.throws(() => doc.loadPage(-1), mupdf.MupdfError);
			});
		});

		describe("loadOutline()", function () {
			it("should return a null Outline if document doesn't have one", function () {
				let doc = mupdf.Document.openFromJsBuffer(input, "application/pdf");
				let outline = doc.loadOutline();

				assert.isNull(outline);
			});

			// TODO - non-null outline
		});
	});

	describe("Page", function () {
		let doc;
		let page;
		beforeAll(function () {
			doc = mupdf.Document.openFromJsBuffer(input, "application/pdf");
			page = doc.loadPage(0);
		});
		afterAll(function () {
			doc?.free();
			page?.free();
		});

		describe("toPixmap()", function () {
			it("should return a valid Pixmap", function () {
				let pixmap = page.toPixmap(new mupdf.Matrix(1,0,0,1,0,0), mupdf.DeviceRGB, false);

				assert.isNotNull(pixmap);
				assert.equal(pixmap.width(), 612);
				assert.equal(pixmap.height(), 792);
			});
		});

		describe("toSTextPage()", function () {
			it("should return a valid STextPage", function () {
				let stextPage = page.toSTextPage();

				assert.isNotNull(stextPage);

				let buffer = mupdf.Buffer.empty();
				let output = mupdf.Output.withBuffer(buffer);
				stextPage.printAsJson(output, 1);

				let stextObj = JSON.parse(buffer.toJsString());
				expect(stextObj).toMatchSnapshot();
			});
		});

		describe("loadLinks()", function () {
			it("should return list of Links on page", function () {
				let links = page.loadLinks();

				assert.isNotNull(links);
				assert.lengthOf(links.links, 2);
			});
		});

		describe("search()", function () {
			it("should return list of hitboxes of search results", function () {
				let hits = page.search("a");
				assert.isArray(hits);
				expect(hits).toMatchSnapshot();
			});
		});

		describe("PdfPage", function () {
			describe("annotations()", function () {
				it("should return list of annotations on page", function () {
					let annotations = page.annotations();

					assert.isNotNull(annotations);
					assert.lengthOf(annotations.annotations, 8);
				});
			});
		});
	});

	describe("PdfPage", function () {
		let doc;
		let page;
		beforeAll(function () {
			doc = mupdf.Document.openFromJsBuffer(input, "application/pdf");
			page = doc.loadPage(0);
		});
		afterAll(function () {
			doc?.free();
			page?.free();
		});

		describe("annotations()", function () {
			it("should return AnnotationList", function () {
				let annotations = page.annotations();

				assert.instanceOf(annotations, mupdf.AnnotationList);
				assert.lengthOf(annotations.annotations, 8);
				assert.instanceOf(annotations.annotations[0], mupdf.Annotation);
			});
		});

	});

	describe("Link", function () {
		let doc;
		let page;
		let links;
		beforeAll(function () {
			doc = mupdf.Document.openFromJsBuffer(input, "application/pdf");
			page = doc.loadPage(0);
			links = page.loadLinks();
		});
		afterAll(function () {
			doc?.free();
			page?.free();
			// TODO - free links
		});

		describe("rect()", function () {
			it("should return Link hitbox", function () {
				let link = links.links[0];
				let linkRect = link.rect();

				assert.instanceOf(linkRect, mupdf.Rect);
				expect(linkRect).toMatchSnapshot();
			});
		});

		describe("isExternalLink()", function () {
			it("should return true if link has external URL", function () {
				let link = links.links[0];

				assert.isTrue(link.isExternalLink());
			});
		});

		describe("uri()", function () {
			it("should return link URI", function () {
				let link = links.links[0];

				assert.equal(link.uri(), "http://www.adobe.com");
			});
		});

		// TODO - resolve
	});

	// TODO - Outline

	describe("AnnotationList", function () {
		let doc;
		let page;
		let annotations;
		beforeAll(function () {
			doc = mupdf.Document.openFromJsBuffer(input, "application/pdf");
			page = doc.loadPage(0);
			annotations = page.annotations();
		});
		afterAll(function () {
			doc?.free();
			page?.free();
			// TODO - free annotations
		});

		describe("active()", function () {
			it("should return false by default", function () {
				let annotation = annotations.annotations[0];

				assert.isFalse(annotation.active());
			});

			it("should return the value from setActive()", function () {
				let annotation = annotations.annotations[0];

				annotation.setActive(true);
				assert.isTrue(annotation.active());
			});
		});

		describe("hot()", function () {
			it("should return false by default", function () {
				let annotation = annotations.annotations[0];

				assert.isFalse(annotation.hot());
			});

			it("should return the value from setHot()", function () {
				let annotation = annotations.annotations[0];

				annotation.setHot(true);
				assert.isTrue(annotation.hot());
			});
		});

		describe("getTransform()", function () {
			it("should return a Matrix", function () {
				let annotation = annotations.annotations[0];

				let transform = annotation.getTransform();
				assert.instanceOf(transform, mupdf.Matrix);
				expect(transform).toMatchSnapshot();
			});
		});

		// TODO page

		describe("bound()", function () {
			it("should return a Rect", function () {
				let annotation = annotations.annotations[0];

				let bound = annotation.bound();
				assert.instanceOf(bound, mupdf.Rect);
				expect(bound).toMatchSnapshot();
			});
		});

		describe("needsResynthesis()", function () {
			it("should return false by default", function () {
				let annotation = annotations.annotations[0];

				assert.isFalse(annotation.needsResynthesis());
			});

			// TODO
			it.skip("should return true after setResynthesised()", function () {
				let annotation = annotations.annotations[0];

				annotation.setResynthesised();
				assert.isTrue(annotation.needsResynthesis());
			});

			// TODO
			it.skip("should return true after dirty()", function () {
				let annotation = annotations.annotations[0];

				annotation.dirty();
				assert.isTrue(annotation.needsResynthesis());
			});
		});

		describe("popup()", function () {
			it("should return a Rect", function () {
				let annotation = annotations.annotations[0];

				let popup = annotation.popup();
				assert.instanceOf(popup, mupdf.Rect);
				expect(popup).toMatchSnapshot();
			});

			it("should return the value from setPopup()", function () {
				let annotation = annotations.annotations[0];

				let rect = new Rect(10, 10, 20, 20);
				annotation.setPopup(rect);
				assert.deepEqual(annotation.popup(), rect);
			});
		});

		// TODO - delete

		describe("typeString()", function () {
			it("should return the annotation's type", function () {
				assert.equal(annotations.annotations[0].typeString(), "FreeText");
				assert.equal(annotations.annotations[1].typeString(), "FileAttachment");
				assert.equal(annotations.annotations[2].typeString(), "FileAttachment");
			});
		});

		describe("flags()", function () {
			// TODO
			it("should return a number", function () {
				let annotation = annotations.annotations[0];

				assert.isNumber(annotation.flags());
			});
		});

		describe("rect()", function () {
			it("should return a Rect", function () {
				let annotation = annotations.annotations[0];

				let rect = annotation.rect();
				assert.instanceOf(rect, mupdf.Rect);
				expect(rect).toMatchSnapshot();
			});

			it("should return the value from setRect()", function () {
				let annotation = annotations.annotations[0];

				let rect = new Rect(10, 10, 20, 20);
				annotation.setRect(rect);
				assert.deepEqual(annotation.rect(), rect);
			});
		});

		describe("contents()", function () {
			it("should return the annotation's text", function () {
				let annotation = annotations.annotations[0];

				let contents = annotation.contents();
				assert.equal(contents, "just some links on the page here");
			});

			it("should be empty for non-text annotations", function () {
				let annotation = annotations.annotations[1];

				let contents = annotation.contents();
				assert.equal(contents, "");
			});

			it("should return the value from setContents()", function () {
				let annotation = annotations.annotations[0];

				annotation.setContents("hello world");
				assert.equal(annotation.contents(), "hello world");
			});
		});

		describe("open", function () {
			describe("hasOpen()", function () {
				it("should return a bool", function () {
					// TODO - Should return true for Text annots and annots with popup
					let annotation = annotations.annotations[0];

					assert.isBoolean(annotation.hasOpen());
				});
			});

			// TODO - test isOpen, setIsOpen with annot with popup
		});

		describe("iconName", function () {
			describe("hasIconName()", function () {
				it("should return false for FreeText", function () {
					let annotation = annotations.annotations[0];

					assert.isFalse(annotation.hasIconName());
				});

				it("should return true for FileAttachment", function () {
					let annotation = annotations.annotations[1];

					assert.isTrue(annotation.hasIconName());
				});
			});

			describe("iconName()", function () {
				it("should throw for FreeText", function () {
					let annotation = annotations.annotations[0];

					assert.throws(() => annotation.iconName());
				});

				it("should return icon name", function () {
					let annotation = annotations.annotations[1];

					assert.equal(annotation.iconName(), "Graph");
				});

				it("should return the value from setIconName()", function () {
					let annotation = annotations.annotations[1];

					annotation.setIconName("Foobar");
					assert.equal(annotation.iconName(), "Foobar");
				});
			});

			describe("setIconName()", function () {
				it("should throw for FreeText", function () {
					let annotation = annotations.annotations[0];

					assert.throws(() => annotation.setIconName("Foobar"));
				});
			});
		});

		// TODO - line endings

		describe("border()", function () {
			it("should return a number", function () {
				let annotation = annotations.annotations[0];

				let border = annotation.border();
				assert.isNumber(border);
				expect(border).toMatchSnapshot();
			});

			it("should return the value from setBorder()", function () {
				let annotation = annotations.annotations[0];

				annotation.setBorder(4.0);
				assert.equal(annotation.border(), 4.0);
			});
		});

		describe("language", function () {
			describe("language()", function () {
				it("should return a string", function () {
					let annotation = annotations.annotations[0];

					let language = annotation.language();
					assert.isString(language);
				});
			});

			describe("setLanguage()", function () {
				it("should throw for invalid string", function () {
					let annotation = annotations.annotations[0];

					assert.throws(() => annotation.setLanguage("%%%"));
				});

				it("should set the annotation's language", function () {
					let annotation = annotations.annotations[0];

					annotation.setLanguage("zh-Hant");
					assert.equal(annotation.language(), "zh-Hant");
					annotation.setLanguage("Foo");
					assert.equal(annotation.language(), "foo");
				});
			});
		});

		// TODO
		//wasm_pdf_annot_quadding
		//wasm_pdf_set_annot_quadding

		describe("opacity()", function () {
			it("should return a number", function () {
				let annotation = annotations.annotations[0];

				let opacity = annotation.opacity();
				assert.isNumber(opacity);
				expect(opacity).toMatchSnapshot();
			});

			it("should return the value from setOpacity()", function () {
				let annotation = annotations.annotations[0];

				annotation.setOpacity(0.75);
				assert.equal(annotation.opacity(), 0.75);
			});
		});

		// TODO
		// pdf_annot_MK_BG
		// pdf_set_annot_color
		// pdf_annot_interior_color

		// TODO - line
		// TODO - vertices
		// TODO - quad points

		describe.skip("dates", function () {
			// modificationDate
			// creationDate
			// setModificationDate
			// setCreationDate

			describe("modificationDate()", function () {
				it("should return a string", function () {
					let annotation = annotations.annotations[0];

					let modificationDate = annotation.modificationDate();
					assert.instanceOf(modificationDate, Date);
					expect(modificationDate).toMatchSnapshot();
				});

				// TODO - find case where it throws
			});

			describe("setModificationDate()", function () {
				it("should set the annotation's modificationDate", function () {
					let annotation = annotations.annotations[0];

					annotation.setModificationDate(new Date(2020, 3, 20));
					assert.equal(annotation.modificationDate().getTime(), new Date(2020, 3, 20).getTime());
				});

				// TODO - find case where it throws
			});

			describe("creationDate()", function () {
				it("should return a string", function () {
					let annotation = annotations.annotations[0];

					let creationDate = annotation.creationDate();
					assert.instanceOf(creationDate, Date);
					expect(creationDate).toMatchSnapshot();
				});

				// TODO - find case where it throws
			});

			describe("setCreationDate()", function () {
				it("should set the annotation's creationDate", function () {
					let annotation = annotations.annotations[0];

					annotation.setCreationDate(new Date(2020, 3, 20));
					assert.equal(annotation.modificationDate().getTime(), new Date(2020, 3, 20).getTime());
				});

				// TODO - find case where it throws
			});
		});

		describe("author", function () {
			describe("hasAuthor()", function () {
				it("should return true for FreeText", function () {
					let annotation = annotations.annotations[0];

					assert.isTrue(annotation.hasAuthor());
				});

				// TODO - find case where it returns false
			});

			describe("author()", function () {
				it("should return a string", function () {
					let annotation = annotations.annotations[0];

					let author = annotation.author();
					assert.isString(author);
					expect(author).toMatchSnapshot();
				});

				// TODO - find case where it throws
			});

			describe("setAuthor()", function () {
				it("should set the annotation's author", function () {
					let annotation = annotations.annotations[0];

					annotation.setAuthor("Batman");
					assert.equal(annotation.author(), "Batman");
				});

				// TODO - find case where it throws
			});
		});

		// TODO - default appearance

		describe("fieldFlags()", function () {
			// TODO - test actual flags?
			it("should return a number", function () {
				let annotation = annotations.annotations[0];

				let fieldFlags = annotation.fieldFlags();
				assert.strictEqual(fieldFlags, 0);
			});
		});

		// TODO - fieldValue
		// TODO - fieldLabel
	});

	// TODO - Pixmap

	describe("Buffer", function () {
		describe("empty()", function () {
			it("should return a buffer with size = 0", function () {
				let buffer = mupdf.Buffer.empty();

				assert.isNotNull(buffer);
				assert.equal(buffer.size(), 0);
			});

			it("should reserve at least given capacity", function () {
				let buffer = mupdf.Buffer.empty(64);

				assert.isNotNull(buffer);
				assert.equal(buffer.size(), 0);
				assert.isAtLeast(buffer.capacity(), 64);
			});
		});

		describe("fromJsBuffer()", function () {
			it("should return valid buffer", function () {
				let jsArray = Uint8Array.from([1, 2, 3, 4, 5]);
				let buffer = mupdf.Buffer.fromJsBuffer(jsArray);

				assert.isNotNull(buffer);
				assert.equal(buffer.size(), 5);
			});

			it("should preserve data through round-trip", function () {
				let jsArray = Uint8Array.from([1, 2, 3, 4, 5]);
				let buffer = mupdf.Buffer.fromJsBuffer(jsArray);

				assert.deepEqual(buffer.toUint8Array(), jsArray);
			});

			it("should be valid for empty array", function () {
				let jsArray = Uint8Array.from([]);
				let buffer = mupdf.Buffer.fromJsBuffer(jsArray);

				assert.isNotNull(buffer);
				assert.equal(buffer.size(), 0);
				assert.deepEqual(buffer.toUint8Array(), jsArray);
			});

			it("should throw given invalid value", function () {
				assert.throws(() => mupdf.Buffer.fromJsBuffer(42));
				assert.throws(() => mupdf.Buffer.fromJsBuffer([]));
				assert.throws(() => mupdf.Buffer.fromJsBuffer("hello"));
				assert.throws(() => mupdf.Buffer.fromJsBuffer({ a: 42 }));
				assert.throws(() => mupdf.Buffer.fromJsBuffer(null));
			});
		});

		describe("fromJsString()", function () {
			it("should preserve data through round-trip", function () {
				let buffer = mupdf.Buffer.fromJsString("Hello world");

				assert.isNotNull(buffer);
				assert.isAbove(buffer.size(), 0);
				assert.deepEqual(buffer.toJsString(), "Hello world");
			});

			it("should be valid for empty string", function () {
				let buffer = mupdf.Buffer.fromJsString("");

				assert.isNotNull(buffer);
				assert.equal(buffer.size(), 0);
				assert.deepEqual(buffer.toJsString(), "");
			});
		});

		describe("resize()", function () {
			it("should reserve at least given capacity", function () {
				let jsArray = Uint8Array.from([1, 2, 3, 4, 5]);
				let buffer = mupdf.Buffer.fromJsBuffer(jsArray);

				buffer.resize(128);

				assert.equal(buffer.size(), 5);
				assert.isAtLeast(buffer.capacity(), 128);
			});

			it("should shrink array if given smaller size", function () {
				let jsArray = Uint8Array.from([1, 2, 3, 4, 5]);
				let buffer = mupdf.Buffer.fromJsBuffer(jsArray);

				buffer.resize(3);

				assert.equal(buffer.size(), 3);
				assert.isAtLeast(buffer.capacity(), 3);
			});
		});

		describe("grow()", function () {
			it("should increase capacity", function () {
				let jsArray = Uint8Array.from([1, 2, 3, 4, 5]);
				let buffer = mupdf.Buffer.fromJsBuffer(jsArray);
				let oldCapacity = buffer.capacity();

				buffer.grow();

				assert.equal(buffer.size(), 5);
				assert.isAtLeast(buffer.capacity(), oldCapacity);
			});
		});

		describe("trim()", function () {
			it("should set capacity to length", function () {
				let jsArray = Uint8Array.from([1, 2, 3, 4, 5]);
				let buffer = mupdf.Buffer.fromJsBuffer(jsArray);
				buffer.resize(100);

				buffer.trim();

				assert.equal(buffer.size(), 5);
				assert.equal(buffer.capacity(), 5);
			});
		});

		describe("clear()", function () {
			it("should set buffer size to 0", function () {
				let jsArray = Uint8Array.from([1, 2, 3, 4, 5]);
				let buffer = mupdf.Buffer.fromJsBuffer(jsArray);

				buffer.clear();

				assert.equal(buffer.size(), 0);
			});
		});
	});

	describe("Stream", function () {
		describe("fromBuffer()", function () {
			it("should read bytes from buffer", function () {
				let jsArray = Uint8Array.from([1, 2, 3, 4, 5]);
				let buffer = mupdf.Buffer.fromJsBuffer(jsArray);

				let stream = mupdf.Stream.fromBuffer(buffer);

				assert.isTrue(stream.readAll().sameContentAs(buffer));
			});
		});

		describe("fromJsBuffer()", function () {
			it("should read bytes from JS buffer", function () {
				let jsArray = Uint8Array.from([1, 2, 3, 4, 5]);
				let stream = mupdf.Stream.fromJsBuffer(jsArray);

				assert.isTrue(stream.readAll().sameContentAs(mupdf.Buffer.fromJsBuffer(jsArray)));
			});

			it("should be valid for empty array", function () {
				let jsArray = Uint8Array.from([]);
				let stream = mupdf.Stream.fromJsBuffer(jsArray);

				assert.isTrue(stream.readAll().sameContentAs(mupdf.Buffer.empty()));
			});
		});

		describe("fromJsString()", function () {
			it("should read bytes from string", function () {
				let stream = mupdf.Stream.fromJsString("Hello world");

				assert.isTrue(stream.readAll().sameContentAs(mupdf.Buffer.fromJsString("Hello world")));
			});

			it("should be valid for empty string", function () {
				let stream = mupdf.Stream.fromJsString("");

				assert.isTrue(stream.readAll().sameContentAs(mupdf.Buffer.fromJsString("")));
			});
		});
	});

	// TODO - Output

	it.skip("should save a document to PNG", async function () {
		let doc = mupdf.Document.openFromJsBuffer(input, "application/pdf");
		var page = doc.loadPage(0);
		var pix = page.toPixmap(new mupdf.Matrix(1,0,0,1,0,0), mupdf.DeviceRGB, false);
		var png = pix.toPNG();
		await fs.mkdir("samples/", { recursive: true });
		await fs.writeFile("samples/out.png", png);
	});
});

// TODO
// - DeviceGray/RGB/etc
// - Finalizer?







mupdf-1.21.1-source/platform/win32/README.txt

This MSVC project needs the thirdparty sources to be in place.
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     Midl
     CustomBuild
  
   
     _SelectedFiles;$(bin2coff__ttf_DependsOn)
  
   
     
       Release\bin2coff.exe "%(FullPath)" "$(IntDir)%(Filename)_ttf.obj" _binary_%(Filename)_ttf $(Platform)
       $(IntDir)%(Filename)_ttf.obj
       Embedding TTF
    
  
   
     Midl
     CustomBuild
  
   
     _SelectedFiles;$(bin2coff__otf_DependsOn)
  
   
     
       Release\bin2coff.exe "%(FullPath)" "$(IntDir)%(Filename)_otf.obj" _binary_%(Filename)_otf $(Platform)
       $(IntDir)%(Filename)_otf.obj
       Embedding OTF
    
  
   
     Midl
     CustomBuild
  
   
     _SelectedFiles;$(bin2coff__cff_DependsOn)
  
   
     
       Release\bin2coff.exe "%(FullPath)" "$(IntDir)%(Filename)_cff.obj" _binary_%(Filename)_cff $(Platform)
       $(IntDir)%(Filename)_cff.obj
       Embedding CFF
    
  
   
     Midl
     CustomBuild
  
   
     _SelectedFiles;$(bin2coff__ttc_DependsOn)
  
   
     
       Release\bin2coff.exe "%(FullPath)" "$(IntDir)%(Filename)_ttc.obj" _binary_%(Filename)_ttc $(Platform)
       $(IntDir)%(Filename)_ttc.obj
       Embedding TTC
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mupdf-1.21.1-source/platform/win32/bin2coff.targets

 
   
     
     
       _bin2coff__ttf_
    
     
       _bin2coff__otf_
    
     
       _bin2coff__cff_
    
     
       _bin2coff__ttc_
    
  
   
     $(MSBuildThisFileDirectory)$(MSBuildThisFileName).xml
  
   
     $(MSBuildThisFileDirectory)$(MSBuildThisFileName).xml
  
   
     $(MSBuildThisFileDirectory)$(MSBuildThisFileName).xml
  
   
     $(MSBuildThisFileDirectory)$(MSBuildThisFileName).xml
  
   
     
       
    
     
       
         @(bin2coff__ttf_, '|')
      
    
     
     
     
  
   
     
            $(ComputeLinkInputsTargets);
            Computebin2coff__ttf_Output;
          
     
            $(ComputeLibInputsTargets);
            Computebin2coff__ttf_Output;
          
  
   
     
       
       
       
       
    
     
  
   
     
       
    
     
       
         @(bin2coff__otf_, '|')
      
    
     
     
     
  
   
     
            $(ComputeLinkInputsTargets);
            Computebin2coff__otf_Output;
          
     
            $(ComputeLibInputsTargets);
            Computebin2coff__otf_Output;
          
  
   
     
       
       
       
       
    
     
  
   
     
       
    
     
       
         @(bin2coff__cff_, '|')
      
    
     
     
     
  
   
     
            $(ComputeLinkInputsTargets);
            Computebin2coff__cff_Output;
          
     
            $(ComputeLibInputsTargets);
            Computebin2coff__cff_Output;
          
  
   
     
       
       
       
       
    
     
  
   
     
       
    
     
       
         @(bin2coff__ttc_, '|')
      
    
     
     
     
  
   
     
            $(ComputeLinkInputsTargets);
            Computebin2coff__ttc_Output;
          
     
            $(ComputeLibInputsTargets);
            Computebin2coff__ttc_Output;
          
  
   
     
       
       
       
       
    
     
  







mupdf-1.21.1-source/platform/win32/bin2coff.vcxproj

 
   
     
       Release
       Win32
    
  
   
     {BFE316B3-BD90-433A-A20D-C73975F1CAA7}
     bin2coff
     Win32Proj
     10.0
  
   
   
     Application
     v142
     Unicode
     true
  
   
   
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(SolutionDir)$(Configuration)\
     $(Configuration)\$(ProjectName)\
     false
  
   
     
       WIN32;NDEBUG;_CONSOLE;%(PreprocessorDefinitions)
       MultiThreadedDLL
       
       Level3
       ProgramDatabase
       
      
    
     
       true
       Console
       true
       true
       MachineX86
    
  
   
     
  
   
   
  







mupdf-1.21.1-source/platform/win32/bin2coff.xml

 
   
     
       
    
     
       
         
           General
        
      
       
         
           Command Line
        
      
    
     
       
         
      
    
     
     
       
         Execute Before
      
       
         Specifies the targets for the build customization to run before.
      
       
         
      
       
         
      
    
     
       
         Execute After
      
       
         Specifies the targets for the build customization to run after.
      
       
         
      
       
         
      
    
     
     
     
     
       
         Additional Options
      
       
         Additional Options
      
    
  
   
   
   
   
     
       
    
     
       
         
           General
        
      
       
         
           Command Line
        
      
    
     
       
         
      
    
     
     
       
         Execute Before
      
       
         Specifies the targets for the build customization to run before.
      
       
         
      
       
         
      
    
     
       
         Execute After
      
       
         Specifies the targets for the build customization to run after.
      
       
         
      
       
         
      
    
     
     
     
     
       
         Additional Options
      
       
         Additional Options
      
    
  
   
   
   
   
     
       
    
     
       
         
           General
        
      
       
         
           Command Line
        
      
    
     
       
         
      
    
     
     
       
         Execute Before
      
       
         Specifies the targets for the build customization to run before.
      
       
         
      
       
         
      
    
     
       
         Execute After
      
       
         Specifies the targets for the build customization to run after.
      
       
         
      
       
         
      
    
     
     
     
     
       
         Additional Options
      
       
         Additional Options
      
    
  
   
   
   
   
     
       
    
     
       
         
           General
        
      
       
         
           Command Line
        
      
    
     
       
         
      
    
     
     
       
         Execute Before
      
       
         Specifies the targets for the build customization to run before.
      
       
         
      
       
         
      
    
     
       
         Execute After
      
       
         Specifies the targets for the build customization to run after.
      
       
         
      
       
         
      
    
     
     
     
     
       
         Additional Options
      
       
         Additional Options
      
    
  
   
   
   







mupdf-1.21.1-source/platform/win32/dummy.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* We put the font object files in the 'AdditionalDependencies' list,
 * but we need at least one C file to link the library.
 * Since we need different object files for 32 and 64 bit builds,
 * we can't just include them in the file list.
 */
int libresources_dummy;







mupdf-1.21.1-source/platform/win32/javaviewer.vcxproj

 
   
     
       DebugJava
       Win32
    
     
       DebugJava
       x64
    
     
       ReleaseJava
       Win32
    
     
       ReleaseJava
       x64
    
  
   
     {FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}
     javaviewer
     MakeFileProj
     10.0
  
   
   
     Makefile
     v142
  
   
     Makefile
     v142
  
   
     Makefile
     v142
  
   
     Makefile
     v142
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     cd ..\java && winmake.bat $(Platform)\$(Configuration)
     cd ..\java && winmake.bat $(Platform)\$(Configuration)
     
     javaviewer.jar
     WIN32;_DEBUG;$(NMakePreprocessorDefinitions)
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     cd ..\java && winmake.bat $(Platform)\$(Configuration)
     cd ..\java && winmake.bat $(Platform)\$(Configuration)
     
     javaviewer.jar
     WIN64;_DEBUG;$(NMakePreprocessorDefinitions)
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     cd ..\java && winmake.bat $(Platform)\$(Configuration)
     cd ..\java && winmake.bat $(Platform)\$(Configuration)
     
     javaviewer.exe
     WIN32;NDEBUG;$(NMakePreprocessorDefinitions)
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     cd ..\java && winmake.bat $(Platform)\$(Configuration)
     cd ..\java && winmake.bat $(Platform)\$(Configuration)
     
     javaviewer.exe
     WIN64;NDEBUG;$(NMakePreprocessorDefinitions)
  
   
  
   
     
     
  
   
     
       {3db35f2d-9679-4ded-ba0c-240a4e6e6674}
       false
    
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
     
       {52dcab29-c8ee-4422-954c-29afa6b33e22}
       false
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/javaviewerlib.vcxproj

 
   
     
       DebugJava
       Win32
    
     
       DebugJava
       x64
    
     
       ReleaseJava
       Win32
    
     
       ReleaseJava
       x64
    
  
   
     {3DB35F2D-9679-4DED-BA0C-240A4E6E6674}
     javaviewerlib
     Win32Proj
     10.0
  
   
   
     DynamicLibrary
     v142
     Unicode
     true
  
   
     DynamicLibrary
     v142
     Unicode
  
   
     DynamicLibrary
     v142
     Unicode
     true
  
   
     DynamicLibrary
     v142
     Unicode
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     true
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     false
     $(ProjectName)64
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     false
     $(ProjectName)
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     false
  
   
     
       Disabled
       ../../include;$(JAVA_HOME)/include;$(JAVA_HOME)/include/win32;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebugDLL
       
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ../../include;$(JAVA_HOME)/include;$(JAVA_HOME)/include/win32;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebugDLL
       
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName)64.dll
       true
       Windows
       MachineX64
    
  
   
     
       ../../include;$(JAVA_HOME)/include;$(JAVA_HOME)/include/win32;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreadedDLL
       
       Level3
       ProgramDatabase
       
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       true
       true
       MachineX86
    
  
   
     
       X64
    
     
       ../../include;$(JAVA_HOME)/include;$(JAVA_HOME)/include/win32;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;%(PreprocessorDefinitions)
       MultiThreadedDLL
       
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName)64.dll
       true
       Windows
       true
       true
       MachineX64
    
  
   
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
  
   
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
       true
       true
    
     
       true
       true
    
     
       
      
    
  
   
     
       
      
    
  
   
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/javaviewerlib.vcxproj.filters

 
   
     
       {f8c210a2-298d-4611-a36f-205770920fff}
    
     
       {8422eec6-bf13-4fb2-a55c-b7a1a6db7eea}
    
     
       {83fcde2c-3b4e-4639-a49f-64fd6e10adc4}
    
  
   
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
     
       com/artifex/mupdf/fitz
    
  
   
     
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni
    
     
       jni\android
    
     
       jni\android
    
     
       jni\android
    
     
       jni
    
     
       jni
    
     
       jni
    
  
   
     
  







mupdf-1.21.1-source/platform/win32/libcurl.vcxproj

 
   
     
       Debug
       Win32
    
     
       Memento
       Win32
    
     
       Release
       Win32
    
  
   
     libcurl
     {87EE9DA4-DE1E-4448-8324-183C98DCA588}
     libcurl
     10.0
  
   
   
     StaticLibrary
     v142
     false
     MultiByte
  
   
     StaticLibrary
     v142
     false
     MultiByte
  
   
     StaticLibrary
     v142
     false
     MultiByte
  
   
   
  
   
     
     
  
   
     
     
  
   
     
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     
       NDEBUG;%(PreprocessorDefinitions)
       true
       true
       Win32
       .\Release/libcurl.tlb
       
    
     
       MaxSpeed
       Default
       .;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;_WINDOWS;_USRDLL;BUILDING_LIBCURL;CURL_STATICLIB;CURL_DISABLE_LDAP;USE_SCHANNEL;USE_WINDOWS_SSPI;%(PreprocessorDefinitions)
       
      
       MultiThreaded
       true
       $(IntDir)$(TargetName).pch
       $(IntDir)
       $(IntDir)
       $(IntDir)$(ProjectName).pdb
       true
       Level3
       true
       ProgramDatabase
       true
       
      
    
     
       NDEBUG;%(PreprocessorDefinitions)
       0x0409
    
     
       crypt32.lib;%(AdditionalDependencies)
    
     
       true
       $(OutDir)$(TargetName).bsc
    
  
   
     
       _DEBUG;%(PreprocessorDefinitions)
       true
       true
       Win32
       .\Debug/libcurl.tlb
       
    
     
       Disabled
       .;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;_WINDOWS;_USRDLL;BUILDING_LIBCURL;CURL_STATICLIB;CURL_DISABLE_LDAP;USE_SCHANNEL;USE_WINDOWS_SSPI;USE_SCHANNEL;USE_WINDOWS_SSPI;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       $(IntDir)$(TargetName).pch
       $(IntDir)
       $(IntDir)
       $(IntDir)$(ProjectName).pdb
       true
       Level3
       true
       ProgramDatabase
    
     
       _DEBUG;%(PreprocessorDefinitions)
       0x0409
    
     
       crypt32.lib;%(AdditionalDependencies)
    
     
       true
       $(OutDir)$(TargetName).bsc
    
  
   
     
       _DEBUG;%(PreprocessorDefinitions)
       true
       true
       Win32
       .\Debug/libcurl.tlb
       
    
     
       Disabled
       .;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;_WINDOWS;_USRDLL;BUILDING_LIBCURL;CURL_STATICLIB;CURL_DISABLE_LDAP;USE_SCHANNEL;USE_WINDOWS_SSPI;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       $(IntDir)$(TargetName).pch
       $(IntDir)
       $(IntDir)
       $(IntDir)$(ProjectName).pdb
       true
       Level3
       true
       ProgramDatabase
    
     
       _DEBUG;%(PreprocessorDefinitions)
       0x0409
    
     
       crypt32.lib;%(AdditionalDependencies)
    
     
       true
       $(OutDir)$(TargetName).bsc
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       {4d7a0b48-a0a5-4794-b397-a5af8e5f0385}
    
     
       {b5d9a2a4-5044-4edf-bfff-ed6b569da1d6}
    
     
       {f8f41042-21ed-428d-ae7f-ae8fd40c5bb3}
    
     
       {08771859-5ea7-48f9-9c33-21a015c4a050}
    
     
       {633f5bc9-17b0-44d8-af9e-494a2f9c3d6d}
    
  
   
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files
    
     
       Source Files\vtls
    
  
   
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vtls
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Source Files\vauth
    
     
       Header Files
    
     
       Header Files
    
     
       Header Files
    
     
       Header Files
    
     
       Header Files
    
     
       Header Files
    
     
       Header Files
    
     
       Header Files
    
     
       Header Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files\vtls
    
  
   
     
       Source Files
    
  
   
     
       Resource Files
    
  







mupdf-1.21.1-source/platform/win32/libextract.vcxproj

 
   
     
       DebugDLL
       Win32
    
     
       DebugDLL
       x64
    
     
       Debug
       Win32
    
     
       MementoDLL
       Win32
    
     
       MementoDLL
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseDLL
       Win32
    
     
       ReleaseDLL
       x64
    
     
       Release
       Win32
    
     
       Debug
       x64
    
     
       Release
       x64
    
  
   
     
    
     
    
     
     
    
     
    
     
    
     
    
     
    
     
    
     
    
     
    
     
    
     
    
     
    
     
    
     
     
    
     
    
     
    
     
    
  
   
     
    
     
     
    
     
    
     
    
     
    
     
    
     
    
     
    
     
    
     
    
  
   
     16.0
     Win32Proj
     {da38ca0b-89b9-4703-a77d-8049ac3a0d04}
     libextract
     10.0
  
   
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
   
  
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     true
     $(Configuration)\extract\
  
   
     true
     $(Configuration)\extract\
  
   
     true
     $(Configuration)\extract\
  
   
     true
     $(Configuration)\extract\
  
   
     false
     $(Configuration)\extract\
  
   
     false
     $(Configuration)\extract\
  
   
     true
     $(Platform)\$(Configuration)\extract\
  
   
     true
     $(Platform)\$(Configuration)\extract\
  
   
     true
     $(Platform)\$(Configuration)\extract\
  
   
     true
     $(Platform)\$(Configuration)\extract\
  
   
     false
     $(Platform)\$(Configuration)\extract\
  
   
     false
     $(Platform)\$(Configuration)\extract\
  
   
     
       Level3
       false
       _CRT_SECURE_NO_WARNINGS;WIN32;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreadedDebug
    
     
       
      
       true
    
  
   
     
       Level3
       false
       _CRT_SECURE_NO_WARNINGS;WIN32;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreadedDebugDLL
    
     
       
      
       true
    
  
   
     
       Level3
       false
       _CRT_SECURE_NO_WARNINGS;MEMENTO;WIN32;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreadedDebug
    
     
       
      
       true
    
  
   
     
       Level3
       false
       _CRT_SECURE_NO_WARNINGS;MEMENTO;WIN32;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreadedDebugDLL
    
     
       
      
       true
    
  
   
     
       Level3
       true
       true
       false
       _CRT_SECURE_NO_WARNINGS;WIN32;NDEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreaded
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       true
       true
       false
       _CRT_SECURE_NO_WARNINGS;WIN32;NDEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreadedDLL
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       false
       _CRT_SECURE_NO_WARNINGS;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreadedDebug
    
     
       
      
       true
    
  
   
     
       Level3
       false
       _CRT_SECURE_NO_WARNINGS;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreadedDebugDLL
    
     
       
      
       true
    
  
   
     
       Level3
       false
       _CRT_SECURE_NO_WARNINGS;MEMENTO;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreadedDebug
    
     
       
      
       true
    
  
   
     
       Level3
       false
       _CRT_SECURE_NO_WARNINGS;MEMENTO;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreadedDebugDLL
    
     
       
      
       true
    
  
   
     
       Level3
       true
       true
       false
       _CRT_SECURE_NO_WARNINGS;NDEBUG;_LIB;%(PreprocessorDefinitions)
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreaded
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       true
       true
       false
       _CRT_SECURE_NO_WARNINGS;NDEBUG;_LIB;%(PreprocessorDefinitions)
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\extract\src;..\..\thirdparty\extract\include;..\..\thirdparty\zlib
       
      
       MultiThreadedDLL
    
     
       
      
       true
       true
       true
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       {4FC737F1-C7A5-4376-A066-2A32D752A2FF}
       cpp;c;cc;cxx;c++;def;odl;idl;hpj;bat;asm;asmx
    
     
       {93995380-89BD-4b04-88EB-625FBE52EBFB}
       h;hh;hpp;hxx;h++;hm;inl;inc;ipp;xsd
    
     
       {67DA6AB6-F800-4c08-8B7A-83BB121AAD01}
       rc;ico;cur;bmp;dlg;rc2;rct;bin;rgs;gif;jpg;jpeg;jpe;resx;tiff;tif;png;wav;mfcribbon-ms
    
     
       {e48b0631-9992-492c-9715-ccf7c98e5b64}
    
     
       {e5f700e4-e42e-4ff7-972d-be60a309eaae}
    
  
   
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files
    
     
       Source Files\extract
    
     
       Source Files\extract
    
  
   
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Source Files\extract
    
     
       Header Files\extract
    
     
       Header Files\extract
    
     
       Header Files\extract
    
     
       Header Files\extract
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       Debug
       Win32
    
     
       Debug
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {A1B75D29-9F5C-4A0F-B368-322A10477D0C}
     libfreeglut
     Win32Proj
     10.0
  
   
   
     StaticLibrary
     v142
     NotSet
     true
  
   
     StaticLibrary
     v142
     NotSet
  
   
     StaticLibrary
     v142
     NotSet
  
   
     StaticLibrary
     v142
     NotSet
     true
  
   
     StaticLibrary
     v142
     NotSet
  
   
     StaticLibrary
     v142
     NotSet
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\thirdparty\freeglut\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;HAVE_U__INT64;NEED_XPARSEGEOMETRY_IMPL;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       Disabled
       ..\..\thirdparty\freeglut\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;HAVE_U__INT64;NEED_XPARSEGEOMETRY_IMPL;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
    
  
   
     
       Disabled
       ..\..\thirdparty\freeglut\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;HAVE_U__INT64;NEED_XPARSEGEOMETRY_IMPL;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       Disabled
       ..\..\thirdparty\freeglut\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;HAVE_U__INT64;NEED_XPARSEGEOMETRY_IMPL;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
    
  
   
     
       ..\..\thirdparty\freeglut\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;HAVE_U__INT64;NEED_XPARSEGEOMETRY_IMPL;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       MultiThreaded
       true
       
       Level3
       ProgramDatabase
       
    
  
   
     
       X64
    
     
       ..\..\thirdparty\freeglut\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;HAVE_U__INT64;NEED_XPARSEGEOMETRY_IMPL;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       MultiThreaded
       
       Level3
       ProgramDatabase
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       {f1be65d2-4d52-49b5-8f15-5407e4d70963}
    
     
       {52974500-7a1b-43b2-9178-ec478b68d949}
    
     
       {28b9357a-85f8-456a-a301-8d97e53ac197}
    
  
   
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       mswin
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       util
    
  
   
     
       mswin
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       src
    
     
       util
    
  







mupdf-1.21.1-source/platform/win32/libleptonica.vcxproj

 
   
     
       DebugDLL
       Win32
    
     
       DebugDLL
       x64
    
     
       Debug
       Win32
    
     
       Disabled
       Win32
    
     
       Disabled
       x64
    
     
       MementoDLL
       Win32
    
     
       MementoDLL
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseDLL
       Win32
    
     
       ReleaseDLL
       x64
    
     
       Release
       Win32
    
     
       Debug
       x64
    
     
       Release
       x64
    
  
   
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
  
   
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
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       true
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       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
  
   
     16.0
     Win32Proj
     {ca0bda38-89b9-4703-a77d-8049ac3a0d04}
     libleptonica
     10.0
  
   
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     Application
     false
     v142
     true
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     Application
     false
     v142
     true
     Unicode
  
   
   
  
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     true
     $(Platform)\$(ProjectName)\
  
   
     true
     $(Platform)\$(ProjectName)\
  
   
     true
     $(Platform)\$(ProjectName)\
  
   
     true
     $(Platform)\$(ProjectName)\
  
   
     false
     $(Platform)\$(ProjectName)\
  
   
     false
     $(Platform)\$(ProjectName)\
  
   
     false
     $(Platform)\$(ProjectName)\
  
   
     true
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     true
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     true
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     true
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     false
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     false
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     false
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Level3
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;WIN32;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebug
       4244;4018
    
     
       
      
       true
    
  
   
     
       Level3
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;WIN32;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebugDLL
       4244;4018
    
     
       
      
       true
    
  
   
     
       Level3
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;MEMENTO;WIN32;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebug
       4244;4018
    
     
       
      
       true
    
  
   
     
       Level3
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;MEMENTO;WIN32;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebugDLL
       4244;4018
    
     
       
      
       true
    
  
   
     
       Level3
       true
       true
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;WIN32;NDEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       
      
       MultiThreaded
       4244;4018
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       true
       true
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;WIN32;NDEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       
      
       MultiThreadedDLL
       4244;4018
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       true
       true
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;WIN32;NDEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       
      
       MultiThreaded
       4244;4018
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       
      
       MultiThreadedDebug
    
     
       
      
       true
    
  
   
     
       Level3
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       
      
       MultiThreadedDebugDLL
    
     
       
      
       true
    
  
   
     
       Level3
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;MEMENTO;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       
      
       MultiThreadedDebug
    
     
       
      
       true
    
  
   
     
       Level3
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;MEMENTO;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       
      
       MultiThreadedDebugDLL
    
     
       
      
       true
    
  
   
     
       Level3
       true
       true
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;NDEBUG;_LIB;%(PreprocessorDefinitions)
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       UNICODE
       MultiThreaded
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       true
       true
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;NDEBUG;_LIB;%(PreprocessorDefinitions)
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       UNICODE
       MultiThreadedDLL
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       true
       true
       false
       LEPTONICA_INTERCEPT_ALLOC=1;HAVE_LIBPNG=0;HAVE_LIBTIFF=0;HAVE_LIBJPEG=0;HAVE_LIBZ=0;HAVE_LIBGIF=0;HAVE_LIBUNGIF=0;HAVE_LIBWEBP=0;HAVE_LIBWEBP_ANIM=0;HAVE_LIBJP2K=0;_CRT_SECURE_NO_WARNINGS;NDEBUG;_LIB;%(PreprocessorDefinitions)
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\scripts\tesseract
       UNICODE
       MultiThreaded
    
     
       
      
       true
       true
       true
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/libleptonica.vcxproj.filters

 
   
     
       {4FC737F1-C7A5-4376-A066-2A32D752A2FF}
       cpp;c;cc;cxx;c++;def;odl;idl;hpj;bat;asm;asmx
    
     
       {93995380-89BD-4b04-88EB-625FBE52EBFB}
       h;hh;hpp;hxx;h++;hm;inl;inc;ipp;xsd
    
     
       {67DA6AB6-F800-4c08-8B7A-83BB121AAD01}
       rc;ico;cur;bmp;dlg;rc2;rct;bin;rgs;gif;jpg;jpeg;jpe;resx;tiff;tif;png;wav;mfcribbon-ms
    
     
       {e48b0631-9992-492c-9715-ccf7c98e5b64}
    
     
       {e5f700e4-e42e-4ff7-972d-be60a309eaae}
    
  
   
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files\leptonica
    
     
       Header Files
    
  
   
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
    
     
       Source Files\leptonica
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     StaticLibrary
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     NotSet
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     StaticLibrary
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     NotSet
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       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
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       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
    
     
       lwf_jp2
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       DebugDLL
       Win32
    
     
       DebugDLL
       x64
    
     
       DebugOpenSSL
       Win32
    
     
       DebugOpenSSL
       x64
    
     
       DebugTesseract
       Win32
    
     
       DebugTesseract
       x64
    
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       MementoDLL
       Win32
    
     
       MementoDLL
       x64
    
     
       MementoOpenSSL
       Win32
    
     
       MementoOpenSSL
       x64
    
     
       MementoTesseract
       Win32
    
     
       MementoTesseract
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseDLL
       Win32
    
     
       ReleaseDLL
       x64
    
     
       ReleaseOpenSSL
       Win32
    
     
       ReleaseOpenSSL
       x64
    
     
       ReleaseTesseract
       Win32
    
     
       ReleaseTesseract
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {5F615F91-DFF8-4F05-BF48-6222B7D86519}
     mupdf
     10.0
  
   
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg/src/lib/openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       true
    
  
   
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg/src/lib/openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       HAVE_TESSERACT;HAVE_LEPTONICA;WIN32;_DEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       true
    
  
   
     
       X64
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       X64
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       HAVE_TESSERACT;HAVE_LEPTONICA;WIN64;_DEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       MaxSpeed
       true
       false
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
       true
    
     
       true
    
  
   
     
       MaxSpeed
       true
       false
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       HAVE_TESSERACT;HAVE_LEPTONICA;WIN32;NDEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
      
       true
    
     
       true
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       HAVE_TESSERACT;HAVE_LEPTONICA;WIN64;NDEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;MEMENTO_MUPDF_HACKS=1;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       true
    
  
   
     
       
      
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;MEMENTO_MUPDF_HACKS=1;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       true
    
  
   
     
       
      
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       HAVE_TESSERACT;HAVE_LEPTONICA;WIN32;_DEBUG;MEMENTO=1;MEMENTO_MUPDF_HACKS=1;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       true
    
  
   
     
       
    
     
       X64
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MEMENTO=1;MEMENTO_MUPDF_HACKS=1;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       
      
    
     
       X64
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MEMENTO=1;MEMENTO_MUPDF_HACKS=1;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       
      
    
     
       X64
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       HAVE_TESSERACT;HAVE_LEPTONICA;WIN64;_DEBUG;MEMENTO=1;MEMENTO_MUPDF_HACKS=1;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\openssl\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;HAVE_LIBCRYPTO;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       true
    
  
   
     
       
    
     
       X64
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\openssl\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\openssl\include;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;HAVE_LIBCRYPTO;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       MaxSpeed
       true
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\openssl\include;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;HAVE_LIBCRYPTO;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
       true
    
     
       true
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\openssl\include;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;HAVE_LIBCRYPTO;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg/src/lib/openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebugDLL
       Level3
       ProgramDatabase
       true
    
     
       true
    
  
   
     
       
    
     
       X64
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebugDLL
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       MaxSpeed
       true
       false
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       MultiThreadedDLL
       true
       Level3
       ProgramDatabase
       
       true
    
     
       true
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       MultiThreadedDLL
       true
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
       
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;HAVE_LIBCRYPTO;MEMENTO=1;MEMENTO_MUPDF_HACKS=1;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       true
    
  
   
     
       
    
     
       X64
    
     
       Disabled
       ..\..\scripts\freetype;..\..\scripts\libjpeg;..\..\include;..\..\thirdparty\jbig2dec;..\..\thirdparty\libjpeg;..\..\thirdparty\gumbo-parser\src;..\..\thirdparty\openjpeg\src\lib\openjp2;..\..\thirdparty\zlib;..\..\thirdparty\freetype\include;..\..\thirdparty\mujs;..\..\thirdparty\harfbuzz\src;..\..\thirdparty\lcms2\include;..\..\thirdparty\extract\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;HAVE_LIBCRYPTO;MEMENTO=1;MEMENTO_MUPDF_HACKS=1;OPJ_STATIC;HAVE_LCMS2MT=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
    
  
   
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
  
   
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
  
   
     
       {22462382-b30d-42a5-bf07-ee1a35e25d21}
       false
    
     
       {52dcab29-c8ee-4422-954c-29afa6b33e22}
       false
    
     
       {5edcf4fd-0291-4fb9-8d96-d58957ca5e3c}
       false
    
     
       {ac0bda38-89b9-4703-a77d-8049ac3a0d04}
       false
    
     
       {da38ca0b-89b9-4703-a77d-8049ac3a0d04}
       false
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       {a7c02f0c-d06a-4202-ab21-c194bc7cdd25}
    
     
       {c885531e-e66f-484f-8db6-b217e3650021}
    
     
       {e81ed656-59ac-46c3-9c60-515c624e3006}
    
     
       {d627a496-ac2c-4e9b-8ed4-d7f52b218d9e}
    
     
       {661e20fa-8040-41f6-8e92-d799d822e6ae}
    
     
       {f6c7a5bd-da58-4ce7-8b2b-333981306d83}
    
     
       {3f460a26-5211-43ef-8c79-3866ff1b1a64}
    
     
       {9fc2141c-505d-4cbd-9a28-c9275b9ec71c}
    
     
       {b300fa7c-f9af-4bf2-a30d-1ecef41d3dfc}
    
     
       {376c56db-6c04-4f4a-89a8-f63263ea9eb7}
    
     
       {638fa42b-87ba-4063-aace-fb0f14253521}
    
  
   
     
       cbz
    
     
       cbz
    
     
       svg
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       html
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       Debug
       Win32
    
     
       Debug
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}
     libmuthreads
     10.0
  
   
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       Disabled
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MEMENTO=1;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       X64
    
     
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
  
   
     
  
   
   
  







mupdf-1.21.1-source/platform/win32/libmuthreads.vcxproj.filters

 
   
     
       {e4844ff0-c084-4d06-8a3d-12aea2ec084b}
    
     
       {030d7862-7914-4d18-b2c3-025bf50bdabf}
    
  
   
     
       include
    
  
   
     
       source
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       DebugOpenSSL
       Win32
    
     
       DebugOpenSSL
       x64
    
     
       DebugTesseract
       Win32
    
     
       DebugTesseract
       x64
    
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       MementoOpenSSL
       Win32
    
     
       MementoOpenSSL
       x64
    
     
       MementoTesseract
       Win32
    
     
       MementoTesseract
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseOpenSSL
       Win32
    
     
       ReleaseOpenSSL
       x64
    
     
       ReleaseTesseract
       Win32
    
     
       ReleaseTesseract
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}
     libmutool
     10.0
  
   
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       HAVE_LEPTONICA;HAVE_TESSERACT;WIN32;_DEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       HAVE_LEPTONICA;HAVE_TESSERACT;WIN64;_DEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       HAVE_LEPTONICA;HAVE_TESSERACT;WIN32;_DEBUG;MEMENTO=1;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MEMENTO=1;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MEMENTO=1;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       HAVE_LEPTONICA;HAVE_TESSERACT;WIN64;_DEBUG;MEMENTO=1;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
      
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       HAVE_LEPTONICA;HAVE_TESSERACT;WIN32;NDEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
      
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       X64
    
     
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       X64
    
     
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       X64
    
     
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       HAVE_LEPTONICA;HAVE_TESSERACT;WIN64;NDEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
     
     
     
     
     
     
     
     
     
     
     
     
     
  
   
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
     
       {de21fa8a-fc8a-47e0-87e4-dce8808bfc9b}
       false
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       DebugDLL
       Win32
    
     
       DebugDLL
       x64
    
     
       DebugOpenSSL
       Win32
    
     
       DebugOpenSSL
       x64
    
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       MementoDLL
       Win32
    
     
       MementoDLL
       x64
    
     
       MementoOpenSSL
       Win32
    
     
       MementoOpenSSL
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseDLL
       Win32
    
     
       ReleaseDLL
       x64
    
     
       ReleaseOpenSSL
       Win32
    
     
       ReleaseOpenSSL
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {22462382-B30D-42A5-BF07-EE1A35E25D21}
     libpkcs7
     10.0
  
   
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
     true
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
      
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\openssl\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;HAVE_LIBCRYPTO;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       libcrypto.lib;%(AdditionalDependencies)
       ..\..\thirdparty\openssl\lib;%(AdditionalLibraryDirectories)
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\openssl\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;HAVE_LIBCRYPTO;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       libcrypto.lib;%(AdditionalDependencies)
       ..\..\thirdparty\openssl\x64\lib;%(AdditionalLibraryDirectories)
    
  
   
     
       MaxSpeed
       true
       ..\..\include;..\..\thirdparty\openssl\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;HAVE_LIBCRYPTO;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
    
     
       libcrypto.lib;%(AdditionalDependencies)
       ..\..\thirdparty\openssl\lib;%(AdditionalLibraryDirectories)
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;..\..\thirdparty\openssl\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;HAVE_LIBCRYPTO;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       libcrypto.lib;%(AdditionalDependencies)
       ..\..\thirdparty\openssl\x64\lib;%(AdditionalLibraryDirectories)
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\openssl\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;HAVE_LIBCRYPTO;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       libcrypto.lib;%(AdditionalDependencies)
       ..\..\thirdparty\openssl\lib;%(AdditionalLibraryDirectories)
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\openssl\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;HAVE_LIBCRYPTO;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       libcrypto.lib;%(AdditionalDependencies)
       ..\..\thirdparty\openssl\x64\lib;%(AdditionalLibraryDirectories)
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       {caf3b8dc-8a83-4152-96e4-e668e0551590}
    
     
       {83f98411-8954-47ad-8f87-fdb52942d9ed}
    
  
   
     
       include
    
  
   
     
       source
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       Release
       Win32
    
     
       Release
       x64
    
  
   
     {52DCAB29-C8EE-4422-954C-29AFA6B33E22}
     libresources
     10.0
  
   
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       MultiThreaded
       true
       Level3
       ProgramDatabase
       true
       
    
     
       true
    
  
   
     
       X64
    
     
       MultiThreaded
       true
       Level3
       ProgramDatabase
       true
    
     
       true
    
  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
  
   
 
    
  
   
 
 
 
    
  
   
     
  
   
     
       {bfe316b3-bd90-433a-a20d-c73975f1caa7}
       false
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       {08c864a6-e491-420d-beb1-8eb8d6677eba}
    
     
       {d31270b8-4541-412e-bb63-33bbeaa8a67d}
    
     
       {e3bd5dc1-65cc-437f-a1a2-7f1b14e04ef0}
    
     
       {24ef289b-c8eb-4982-a931-c3c631a3e6b0}
    
     
       {59058447-f651-41ad-a778-caad59eec5e3}
    
     
       {16744927-0f13-4af0-b6e5-ac8bc9fed513}
    
  
   
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\urw
  fonts\sil
  fonts\sil
  fonts\sil
  fonts\sil
    
  
   
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
  fonts\noto
    
  
   
  fonts\han
    
  
   
  fonts\droid
  fonts\droid
  fonts\noto
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       DebugDLL
       Win32
    
     
       DebugDLL
       x64
    
     
       Debug
       Win32
    
     
       Disabled
       Win32
    
     
       Disabled
       x64
    
     
       MementoDLL
       Win32
    
     
       MementoDLL
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseDLL
       Win32
    
     
       ReleaseDLL
       x64
    
     
       Release
       Win32
    
     
       Debug
       x64
    
     
       Release
       x64
    
  
   
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
  
   
     
       
      
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
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       true
       true
    
     
       true
       true
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       true
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       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
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       true
       true
    
     
       true
       true
    
     
       true
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       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
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       true
       true
    
     
       true
       true
    
     
       true
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       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
     
       true
       true
    
  
   
     
       {ca0bda38-89b9-4703-a77d-8049ac3a0d04}
       false
    
  
   
     16.0
     Win32Proj
     {ac0bda38-89b9-4703-a77d-8049ac3a0d04}
     libtesseract
     10.0
  
   
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     Application
     false
     v142
     true
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     true
     v142
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     StaticLibrary
     false
     v142
     true
     Unicode
  
   
     Application
     false
     v142
     true
     Unicode
  
   
   
  
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     true
     $(Platform)\$(ProjectName)\
  
   
     true
     $(Platform)\$(ProjectName)\
  
   
     true
     $(Platform)\$(ProjectName)\
  
   
     true
     $(Platform)\$(ProjectName)\
  
   
     false
     $(Platform)\$(ProjectName)\
  
   
     false
     $(Platform)\$(ProjectName)\
  
   
     false
     $(Platform)\$(ProjectName)\
  
   
     true
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     true
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     true
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     true
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     false
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     false
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     false
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Level2
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;WIN32;DEBUG;HAVE_AVX;HAVE_AVX2;HAVE_SSE4_1;HAVE_FMA;__AVX__;__AVX2__;__FMA__;__SSE4_1__
       
      
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebug
       false
       
       
      
       
      
       false
       Default
       4244;4566;4018
    
     
       
      
       true
    
  
   
     
       Level2
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;WIN32;DEBUG;HAVE_AVX;HAVE_AVX2;HAVE_SSE4_1;HAVE_FMA;__AVX__;__AVX2__;__FMA__;__SSE4_1__
       
      
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebugDLL
       false
       
      
       
      
       
      
       false
       Default
       4244;4566;4018
    
     
       
      
       true
    
  
   
     
       Level3
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;_CRT_SECURE_NO_WARNINGS;MEMENTO;WIN32;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebug
       4244;4566;4018
    
     
       
      
       true
    
  
   
     
       Level3
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;_CRT_SECURE_NO_WARNINGS;MEMENTO;WIN32;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebugDLL
       4244;4566;4018
    
     
       
      
       true
    
  
   
     
       Level3
       true
       true
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;_CRT_SECURE_NO_WARNINGS;WIN32;NDEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       
      
       MultiThreaded
       4244;4566;4018
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       true
       true
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;_CRT_SECURE_NO_WARNINGS;WIN32;NDEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       
      
       MultiThreadedDLL
       4244;4566;4018
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       true
       true
       false
       TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;_CRT_SECURE_NO_WARNINGS;WIN32;NDEBUG;_LIB;%(PreprocessorDefinitions)
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       UNICODE
       MultiThreaded
       4244;4566;4018
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;WIN32;HAVE_AVX;HAVE_AVX2;HAVE_SSE4_1;HAVE_FMA;__AVX__;__AVX2__;__FMA__;__SSE4_1__;_CRT_SECURE_NO_WARNINGS;_DEBUG;_LIB
       
      
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebug
    
     
       
      
       true
    
  
   
     
       Level3
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;WIN32;HAVE_AVX;HAVE_AVX2;HAVE_SSE4_1;HAVE_FMA;__AVX__;__AVX2__;__FMA__;__SSE4_1__;_CRT_SECURE_NO_WARNINGS;_DEBUG;_LIB
       
      
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebugDLL
    
     
       
      
       true
    
  
   
     
       Level3
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;WIN32;HAVE_AVX;HAVE_AVX2;HAVE_SSE4_1;HAVE_FMA;__AVX__;__AVX2__;__FMA__;__SSE4_1__;_CRT_SECURE_NO_WARNINGS;MEMENTO;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebug
    
     
       
      
       true
    
  
   
     
       Level3
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;WIN32;HAVE_AVX;HAVE_AVX2;HAVE_SSE4_1;HAVE_FMA;__AVX__;__AVX2__;__FMA__;__SSE4_1__;_CRT_SECURE_NO_WARNINGS;MEMENTO;_DEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDebugDLL
    
     
       
      
       true
    
  
   
     
       Level3
       true
       true
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;WIN32;HAVE_AVX;HAVE_AVX2;HAVE_SSE4_1;HAVE_FMA;__AVX__;__AVX2__;__FMA__;__SSE4_1__;_CRT_SECURE_NO_WARNINGS;NDEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreaded
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       true
       true
       false
       HAVE_LEPTONICA;HAVE_TESSERACT;TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;WIN32;HAVE_AVX;HAVE_AVX2;HAVE_SSE4_1;HAVE_FMA;__AVX__;__AVX2__;__FMA__;__SSE4_1__;_CRT_SECURE_NO_WARNINGS;NDEBUG;_LIB
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       stdcpp17
       
      
       MultiThreadedDLL
    
     
       
      
       true
       true
       true
    
  
   
     
       Level3
       true
       true
       false
       TESSERACT_IMAGEDATA_AS_PIX;TESSERACT_DISABLE_DEBUG_FONTS;GRAPHICS_DISABLED;DISABLED_LEGACY_ENGINE;_CRT_SECURE_NO_WARNINGS;NDEBUG;_LIB;%(PreprocessorDefinitions)
       true
       NotUsing
       pch.h
       ..\..\include;..\..\thirdparty\leptonica\src;..\..\thirdparty\tesseract\include;..\..\thirdparty\tesseract\src\api;..\..\thirdparty\tesseract\src\arch;..\..\thirdparty\tesseract\src\ccmain;..\..\thirdparty\tesseract\src\ccstruct;..\..\thirdparty\tesseract\src\ccutil;..\..\thirdparty\tesseract\src\classify;..\..\thirdparty\tesseract\src\dict;..\..\thirdparty\tesseract\src\lstm;..\..\thirdparty\tesseract\src\textord;..\..\thirdparty\tesseract\src\viewer;..\..\thirdparty\tesseract\src\wordrec;..\..\thirdparty\tesseract\src\cutil;..\..\scripts\tesseract
       UNICODE
       MultiThreaded
    
     
       
      
       true
       true
       true
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       {4FC737F1-C7A5-4376-A066-2A32D752A2FF}
       cpp;c;cc;cxx;c++;def;odl;idl;hpj;bat;asm;asmx
    
     
       {93995380-89BD-4b04-88EB-625FBE52EBFB}
       h;hh;hpp;hxx;h++;hm;inl;inc;ipp;xsd
    
     
       {67DA6AB6-F800-4c08-8B7A-83BB121AAD01}
       rc;ico;cur;bmp;dlg;rc2;rct;bin;rgs;gif;jpg;jpeg;jpe;resx;tiff;tif;png;wav;mfcribbon-ms
    
     
       {518d6fed-7ece-4f7a-897e-73dba3a2dac1}
    
     
       {02491b14-9f47-4551-8893-317616b1306f}
    
     
       {6dd5dbd7-670b-4afd-8e0e-c89454bc0289}
    
     
       {4b0af940-8a8b-46c6-a0b4-040f8c52f903}
    
     
       {72020964-24e7-4689-bcd1-91fb51516b9f}
    
     
       {ff6ddba8-7ca9-45ef-a0b5-f477eeb08944}
    
     
       {556548e7-7cf8-4b99-9d16-e39486e0c205}
    
     
       {01b39071-87d2-4315-9330-08344d3fa2e8}
    
     
       {b9cfb1b7-dd09-4340-89f1-5cae34fd7ec5}
    
     
       {d171816d-7eb4-41a7-9edb-8d25158687f2}
    
     
       {c7a5e611-7e3c-45ee-a87a-bbb893c2ff1b}
    
     
       {2561fe0a-e080-4e64-b92b-00af18f2609e}
    
     
       {5509aef1-8f01-482a-8463-189018d07992}
    
     
       {8546f0e0-1004-4d6b-8e9f-a2d8d53a68f9}
    
     
       {16096542-24fb-4dc1-a939-8e4ce1c550dd}
    
     
       {9478297d-cddb-40e9-9ffd-1c96e11736a3}
    
     
       {d3a417d6-ee2b-4c5a-9ab8-02a89156b346}
    
     
       {eac9d3a5-d426-4c5f-a771-4f616bd1dde7}
    
     
       {14125a2a-385a-4e42-b375-bfedaf7f909e}
    
     
       {249931cb-cc08-4bde-8805-4fe87aed0902}
    
     
       {0ba00eab-0d3f-4b40-b0b0-dc18ca07681a}
    
     
       {b9190f60-dc45-4c6a-9ff8-9bba2fa308a4}
    
     
       {0d895f67-089d-48f1-90cb-ec00bf7a3bce}
    
     
       {ab9b050b-c988-4082-8f03-a48d1c888682}
    
     
       {d9cdbfbb-e369-434d-a236-d6fc67d4ac60}
    
  
   
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract
    
     
       Header Files\tesseract\arch
    
     
       Header Files\tesseract\arch
    
     
       Header Files\tesseract\arch
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccmain
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccstruct
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\ccutil
    
     
       Header Files\tesseract\classify
    
     
       Header Files\tesseract\classify
    
     
       Header Files\tesseract\classify
    
     
       Header Files\tesseract\classify
    
     
       Header Files\tesseract\classify
    
     
       Header Files\tesseract\classify
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       Header Files\tesseract\classify
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       Header Files\tesseract\classify
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       Header Files\tesseract\classify
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       Header Files\tesseract\classify
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       Header Files\tesseract\classify
    
     
       Header Files\tesseract\classify
    
     
       Header Files\tesseract\classify
    
     
       Header Files\tesseract\classify
    
     
       Header Files\tesseract\classify
    
     
       Header Files\tesseract\cutil
    
     
       Header Files\tesseract\cutil
    
     
       Header Files\tesseract\cutil
    
     
       Header Files\tesseract\cutil
    
     
       Header Files\tesseract\dict
    
     
       Header Files\tesseract\dict
    
     
       Header Files\tesseract\dict
    
     
       Header Files\tesseract\dict
    
     
       Header Files\tesseract\dict
    
     
       Header Files\tesseract\dict
    
     
       Header Files\tesseract\lstm
    
     
       Header Files\tesseract\lstm
    
     
       Header Files\tesseract\lstm
    
     
       Header Files\tesseract\lstm
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       Header Files\tesseract\lstm
    
     
       Header Files\tesseract\lstm
    
     
       Header Files\tesseract\lstm
    
     
       Header Files\tesseract\opencl
    
     
       Header Files\tesseract\opencl
    
     
       Header Files\tesseract\textord
    
     
       Header Files\tesseract\textord
    
     
       Header Files\tesseract\textord
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       Header Files\tesseract\wordrec
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       Header Files\tesseract\wordrec
    
     
       Header Files\tesseract\wordrec
    
     
       Header Files
    
  
   
     
       Source Files\tesseract\arch
    
     
       Source Files\tesseract\arch
    
     
       Source Files\tesseract\arch
    
     
       Source Files\tesseract\arch
    
     
       Source Files\tesseract\arch
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       Source Files\tesseract\arch
    
     
       Source Files\tesseract\arch
    
     
       Source Files\tesseract\arch
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       WIN32;_DEBUG;_CRT_SECURE_NO_WARNINGS;FT2_BUILD_LIBRARY;OPJ_STATIC;USE_JPIP=1;FT_CONFIG_MODULES_H="slimftmodules.h";FT_CONFIG_OPTIONS_H="slimftoptions.h";verbose=-1;JBIG_EXTERNAL_MEMENTO_H="memento.h";HAVE_FALLBACK=1;HAVE_OT;HAVE_UCDN;HB_NO_MT;hb_malloc_impl=fz_hb_malloc;hb_calloc_impl=fz_hb_calloc;hb_realloc_impl=fz_hb_realloc;hb_free_impl=fz_hb_free;HAVE_FREETYPE;%(PreprocessorDefinitions)
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       WIN64;_DEBUG;_CRT_SECURE_NO_WARNINGS;FT2_BUILD_LIBRARY;OPJ_STATIC;USE_JPIP=1;FT_CONFIG_MODULES_H="slimftmodules.h";FT_CONFIG_OPTIONS_H="slimftoptions.h";verbose=-1;HAVE_FALLBACK=1;HAVE_OT;HAVE_UCDN;HB_NO_MT;hb_malloc_impl=fz_hb_malloc;hb_calloc_impl=fz_hb_calloc;hb_realloc_impl=fz_hb_realloc;hb_free_impl=fz_hb_free;HAVE_FREETYPE;%(PreprocessorDefinitions)
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       {a6adcaef-8b9e-4754-a340-907140253ce2}
    
     
       {bd3b3092-99e2-4ecf-9071-63c0d0f84b24}
    
     
       {5b5a1c6b-addb-449f-a512-7689ff6ab601}
    
     
       {399abfa1-efa9-4a4e-b3e2-686644b0fee8}
    
     
       {a23282ff-5772-474f-9d1b-181d65a4378f}
    
     
       {bcf2a608-b717-43d6-96ed-36c6d2105dc0}
    
     
       {c6a447e1-f7dc-4d35-9fd2-b64dcee67456}
    
     
       {4a3edcc3-3e82-498c-8ac0-cc2a8fac725c}
    
     
       {48ea5238-c72a-41e6-908c-c8d9f9ed345a}
    
     
       {10eacff2-8faf-4690-83c6-cde1e6dcafa9}
    
     
       {9f59ecc4-18a9-4035-b6bb-ab4d915a6256}
    
     
       {2922f483-1012-471b-86cf-f7b14cc6367c}
    
     
       {0c24b1d0-ff40-41ab-8769-0a9a63175c12}
    
     
       {50bcf0bd-fe0c-4e37-a437-a58ca5837e61}
    
     
       {44a4f630-4f4c-4243-bd17-5055a0686a68}
    
     
       {0ab1930f-6f35-4f45-8d7a-70a5846c46ad}
    
  
   
     
       libjpeg
    
     
       libjpeg
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       libjpeg
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       libjpeg
    
     
       libjpeg
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       libjbig2dec
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       Debug
       Win32
    
     
       Debug
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {FFF91365-C9BA-4F40-AE2B-EF93702871B2}
     mu-office-lib
     10.0
  
   
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
  
   
     StaticLibrary
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       Disabled
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MEMENTO=1;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
    
     
       $(OutDir)$(ProjectName).lib
       false
    
  
   
     
       X64
    
     
       ..\..\include\mupdf\mu-office-lib;..\..\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;_CRT_SECURE_NO_WARNINGS;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).lib
       true
    
  
   
     
  
   
     
  
   
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
     
       {de21fa8a-fc8a-47e0-87e4-dce8808bfc9b}
       false
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       {5e841ddb-b9d5-443d-aea0-dfccf287c86d}
    
     
       {b483fa2b-6448-4228-9bf6-5bb20983fb80}
    
  
   
     
       include
    
  
   
     
       source
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       Debug
       Win32
    
     
       Debug
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {FB51171B-B10E-4EAC-8FFA-19226A1828A3}
     mupdf
     10.0
  
   
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
    
     
       true
       true
       true
       MachineX86
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       true
       true
       true
       MachineX64
    
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
  
   
     
       {fff91365-c9ba-4f40-ae2b-ef93702871b2}
       false
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/mudraw.vcxproj

 
   
     
       DebugTesseract
       Win32
    
     
       DebugTesseract
       x64
    
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       MementoTesseract
       Win32
    
     
       MementoTesseract
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseTesseract
       Win32
    
     
       ReleaseTesseract
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {0B51171B-B10E-4EAC-8FFA-19226A1828A3}
     mupdf
     10.0
  
   
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MUDRAW_STANDALONE;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MUDRAW_STANDALONE;HAVE_LEPTONICA;HAVE_TESSERACT;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MUDRAW_STANDALONE;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MUDRAW_STANDALONE;HAVE_LEPTONICA;HAVE_TESSERACT;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;MUDRAW_STANDALONE;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
    
     
       true
       true
       true
       MachineX86
    
  
   
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;MUDRAW_STANDALONE;HAVE_LEPTONICA;HAVE_TESSERACT;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
      
    
     
       true
       true
       true
       MachineX86
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;MUDRAW_STANDALONE;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       true
       true
       true
       MachineX64
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;MUDRAW_STANDALONE;HAVE_LEPTONICA;HAVE_TESSERACT;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       true
       true
       true
       MachineX64
    
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MUDRAW_STANDALONE;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MUDRAW_STANDALONE;HAVE_LEPTONICA;HAVE_TESSERACT;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MUDRAW_STANDALONE;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MUDRAW_STANDALONE;HAVE_LEPTONICA;HAVE_TESSERACT;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
  
   
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
     
       {de21fa8a-fc8a-47e0-87e4-dce8808bfc9b}
       false
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/mupdf-curl.vcxproj

 
   
     
       DebugOpenSSL
       Win32
    
     
       DebugOpenSSL
       x64
    
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       MementoOpenSSL
       Win32
    
     
       MementoOpenSSL
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseOpenSSL
       Win32
    
     
       ReleaseOpenSSL
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {27B53E5C-ACAB-423C-854E-BECE56D73544}
     mupdf
     10.0
  
   
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;HAVE_CURL=1;CURL_STATICLIB=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       ws2_32.lib;%(AdditionalDependencies)
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;HAVE_CURL=1;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       ws2_32.lib;%(AdditionalDependencies)
       true
       MachineX64
    
  
   
     
       MaxSpeed
       true
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;HAVE_CURL=1;CURL_STATICLIB=1;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
       true
    
     
       ws2_32.lib;%(AdditionalDependencies)
       true
       true
       true
       MachineX86
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;HAVE_CURL=1;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       ws2_32.lib;%(AdditionalDependencies)
       true
       true
       true
       MachineX64
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;MEMENTO=1;HAVE_CURL=1;CURL_STATICLIB=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       ws2_32.lib;%(AdditionalDependencies)
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;MEMENTO=1;HAVE_CURL=1;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       ws2_32.lib;%(AdditionalDependencies)
       true
       MachineX64
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;HAVE_LIBCRYPTO;HAVE_CURL=1;CURL_STATICLIB=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       ws2_32.lib;%(AdditionalDependencies)
       ..\..\thirdparty\openssl\lib;%(AdditionalLibraryDirectories)
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;HAVE_LIBCRYPTO;HAVE_CURL=1;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       %(AdditionalDependencies)
       %(AdditionalLibraryDirectories)
       true
       MachineX64
    
  
   
     
       MaxSpeed
       true
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;HAVE_LIBCRYPTO;HAVE_CURL=1;CURL_STATICLIB=1;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
       true
    
     
       ws2_32.lib;%(AdditionalDependencies)
       ..\..\thirdparty\openssl\lib;%(AdditionalLibraryDirectories)
       true
       true
       true
       MachineX86
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;HAVE_LIBCRYPTO;HAVE_CURL=1;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       %(AdditionalDependencies)
       %(AdditionalLibraryDirectories)
       true
       true
       true
       MachineX64
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;HAVE_LIBCRYPTO;MEMENTO=1;HAVE_CURL=1;CURL_STATICLIB=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
       true
    
     
       ws2_32.lib;%(AdditionalDependencies)
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\curl\include;..\..\thirdparty\curl\lib;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;HAVE_LIBCRYPTO;MEMENTO=1;HAVE_CURL=1;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       %(AdditionalDependencies)
       true
       MachineX64
    
  
   
     
     
     
     
  
   
     
     
  
   
     
  
   
     
       {87ee9da4-de1e-4448-8324-183c98dca588}
       false
    
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/mupdf-gl.vcxproj

 
   
     
       DebugOpenSSL
       Win32
    
     
       DebugOpenSSL
       x64
    
     
       DebugTesseract
       Win32
    
     
       DebugTesseract
       x64
    
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       MementoOpenSSL
       Win32
    
     
       MementoOpenSSL
       x64
    
     
       MementoTesseract
       Win32
    
     
       MementoTesseract
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseOpenSSL
       Win32
    
     
       ReleaseOpenSSL
       x64
    
     
       ReleaseTesseract
       Win32
    
     
       ReleaseTesseract
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {CE3A76A8-A28F-4991-8FB9-C9453D922037}
     mupdfgl
     Win32Proj
     10.0
  
   
   
     Application
     v142
     Unicode
     true
  
   
     Application
     v142
     Unicode
     true
  
   
     Application
     v142
     Unicode
     true
  
   
     Application
     v142
     Unicode
  
   
     Application
     v142
     Unicode
  
   
     Application
     v142
     Unicode
  
   
     Application
     v142
     Unicode
  
   
     Application
     v142
     Unicode
  
   
     Application
     v142
     Unicode
  
   
     Application
     v142
     Unicode
     true
  
   
     Application
     v142
     Unicode
     true
  
   
     Application
     v142
     Unicode
     true
  
   
     Application
     v142
  
   
     Application
     v142
  
   
     Application
     v142
  
   
     Application
     v142
     Unicode
  
   
     Application
     v142
     Unicode
  
   
     Application
     v142
     Unicode
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN32;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       MachineX86
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN32;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       
      
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       MachineX86
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN32;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       
      
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN64;_DEBUG;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       MachineX64
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN64;_DEBUG;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       
      
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       MachineX64
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN64;_DEBUG;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       
      
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       MachineX64
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN32;_DEBUG;MEMENTO;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       MachineX86
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN32;_DEBUG;MEMENTO;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       
      
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       MachineX86
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN32;_DEBUG;MEMENTO;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       
      
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       MachineX86
    
  
   
     
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN64;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       MultiThreadedDebug
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
    
  
   
     
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN64;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       MultiThreadedDebug
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
    
  
   
     
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN64;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       MultiThreadedDebug
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
    
  
   
     
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       
       Level3
       ProgramDatabase
       
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       true
       true
       MachineX86
    
  
   
     
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       
      
       Level3
       ProgramDatabase
       
      
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       true
       true
       MachineX86
    
  
   
     
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       
      
       Level3
       ProgramDatabase
       
      
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       true
       true
       MachineX86
    
  
   
     
       X64
    
     
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN64;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       true
       true
       MachineX64
    
  
   
     
       X64
    
     
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN64;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       
      
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       true
       true
       MachineX64
    
  
   
     
       X64
    
     
       ..\..\include;..\..\thirdparty\mujs;..\..\thirdparty\freeglut\include;..\..\scripts\freetype;..\..\thirdparty\freetype\include;%(AdditionalIncludeDirectories)
       FREEGLUT_LIB_PRAGMAS=0;FREEGLUT_STATIC;WIN64;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       
      
       Level3
       ProgramDatabase
    
     
       opengl32.lib winmm.lib %(AdditionalOptions)
       true
       Windows
       true
       true
       MachineX64
    
  
   
     
     
     
     
     
     
     
     
  
   
     
  
   
     
  
   
     
       {a1b75d29-9f5c-4a0f-b368-322a10477d0c}
       false
    
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/mupdf.sln


Microsoft Visual Studio Solution File, Format Version 12.00
# Visual Studio Version 16
VisualStudioVersion = 16.0.30204.135
MinimumVisualStudioVersion = 10.0.40219.1
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "mupdf", "mupdf.vcxproj", "{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libthirdparty", "libthirdparty.vcxproj", "{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libmupdf", "libmupdf.vcxproj", "{5F615F91-DFF8-4F05-BF48-6222B7D86519}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "mudraw", "mudraw.vcxproj", "{0B51171B-B10E-4EAC-8FFA-19226A1828A3}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "mutool", "mutool.vcxproj", "{00811970-815B-4F64-BC9D-219078B1F3AA}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libcurl", "libcurl.vcxproj", "{87EE9DA4-DE1E-4448-8324-183C98DCA588}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "mupdf-curl", "mupdf-curl.vcxproj", "{27B53E5C-ACAB-423C-854E-BECE56D73544}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libfreeglut", "libfreeglut.vcxproj", "{A1B75D29-9F5C-4A0F-B368-322A10477D0C}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "mupdf-gl", "mupdf-gl.vcxproj", "{CE3A76A8-A28F-4991-8FB9-C9453D922037}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libresources", "libresources.vcxproj", "{52DCAB29-C8EE-4422-954C-29AFA6B33E22}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "muraster", "muraster.vcxproj", "{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "javaviewerlib", "javaviewerlib.vcxproj", "{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "javaviewer", "javaviewer.vcxproj", "{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libmuthreads", "libmuthreads.vcxproj", "{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "mu-office-lib", "mu-office-lib.vcxproj", "{FFF91365-C9BA-4F40-AE2B-EF93702871B2}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "mu-office-test", "mu-office-test.vcxproj", "{FB51171B-B10E-4EAC-8FFA-19226A1828A3}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libmutool", "libmutool.vcxproj", "{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libpkcs7", "libpkcs7.vcxproj", "{22462382-B30D-42A5-BF07-EE1A35E25D21}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "bin2coff", "bin2coff.vcxproj", "{BFE316B3-BD90-433A-A20D-C73975F1CAA7}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libtesseract", "libtesseract.vcxproj", "{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libleptonica", "libleptonica.vcxproj", "{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "libextract", "libextract.vcxproj", "{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "mupdfcpp", "mupdfcpp.vcxproj", "{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}"
EndProject
Global
	GlobalSection(SolutionConfigurationPlatforms) = preSolution
		Debug|Win32 = Debug|Win32
		Debug|x64 = Debug|x64
		DebugGSView|Win32 = DebugGSView|Win32
		DebugGSView|x64 = DebugGSView|x64
		DebugJava|Win32 = DebugJava|Win32
		DebugJava|x64 = DebugJava|x64
		DebugOpenSSL|Win32 = DebugOpenSSL|Win32
		DebugOpenSSL|x64 = DebugOpenSSL|x64
		DebugPython|Win32 = DebugPython|Win32
		DebugPython|x64 = DebugPython|x64
		DebugTesseract|Win32 = DebugTesseract|Win32
		DebugTesseract|x64 = DebugTesseract|x64
		Memento|Win32 = Memento|Win32
		Memento|x64 = Memento|x64
		MementoOpenSSL|Win32 = MementoOpenSSL|Win32
		MementoOpenSSL|x64 = MementoOpenSSL|x64
		MementoTesseract|Win32 = MementoTesseract|Win32
		MementoTesseract|x64 = MementoTesseract|x64
		Release|Win32 = Release|Win32
		Release|x64 = Release|x64
		ReleaseGSView|Win32 = ReleaseGSView|Win32
		ReleaseGSView|x64 = ReleaseGSView|x64
		ReleaseJava|Win32 = ReleaseJava|Win32
		ReleaseJava|x64 = ReleaseJava|x64
		ReleaseOpenSSL|Win32 = ReleaseOpenSSL|Win32
		ReleaseOpenSSL|x64 = ReleaseOpenSSL|x64
		ReleasePython|Win32 = ReleasePython|Win32
		ReleasePython|x64 = ReleasePython|x64
		ReleaseTesseract|Win32 = ReleaseTesseract|Win32
		ReleaseTesseract|x64 = ReleaseTesseract|x64
	EndGlobalSection
	GlobalSection(ProjectConfigurationPlatforms) = postSolution
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Debug|Win32.ActiveCfg = Debug|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Debug|Win32.Build.0 = Debug|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Debug|x64.ActiveCfg = Debug|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Debug|x64.Build.0 = Debug|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugGSView|x64.ActiveCfg = Debug|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugJava|x64.ActiveCfg = Debug|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugOpenSSL|Win32.ActiveCfg = DebugOpenSSL|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugOpenSSL|Win32.Build.0 = DebugOpenSSL|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugOpenSSL|x64.ActiveCfg = DebugOpenSSL|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugOpenSSL|x64.Build.0 = DebugOpenSSL|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugPython|x64.ActiveCfg = Debug|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Memento|Win32.ActiveCfg = Memento|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Memento|Win32.Build.0 = Memento|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Memento|x64.ActiveCfg = Memento|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Memento|x64.Build.0 = Memento|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.MementoOpenSSL|Win32.ActiveCfg = MementoOpenSSL|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.MementoOpenSSL|Win32.Build.0 = MementoOpenSSL|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.MementoOpenSSL|x64.ActiveCfg = MementoOpenSSL|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.MementoOpenSSL|x64.Build.0 = MementoOpenSSL|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Release|Win32.ActiveCfg = Release|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Release|Win32.Build.0 = Release|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Release|x64.ActiveCfg = Release|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.Release|x64.Build.0 = Release|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleaseJava|x64.ActiveCfg = ReleaseOpenSSL|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleaseOpenSSL|Win32.ActiveCfg = ReleaseOpenSSL|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleaseOpenSSL|Win32.Build.0 = ReleaseOpenSSL|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleaseOpenSSL|x64.ActiveCfg = ReleaseOpenSSL|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleaseOpenSSL|x64.Build.0 = ReleaseOpenSSL|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleasePython|x64.ActiveCfg = Release|x64
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Debug|Win32.ActiveCfg = Debug|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Debug|Win32.Build.0 = Debug|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Debug|x64.ActiveCfg = Debug|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Debug|x64.Build.0 = Debug|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugGSView|Win32.Build.0 = Debug|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugGSView|x64.ActiveCfg = Debug|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugGSView|x64.Build.0 = Debug|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugJava|Win32.ActiveCfg = DebugDLL|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugJava|Win32.Build.0 = DebugDLL|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugJava|x64.ActiveCfg = DebugDLL|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugJava|x64.Build.0 = DebugDLL|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugOpenSSL|Win32.Build.0 = Debug|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugOpenSSL|x64.Build.0 = Debug|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugPython|Win32.ActiveCfg = DebugDLL|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugPython|Win32.Build.0 = DebugDLL|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugPython|x64.ActiveCfg = DebugDLL|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugPython|x64.Build.0 = DebugDLL|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugTesseract|Win32.Build.0 = Debug|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.DebugTesseract|x64.Build.0 = Debug|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Memento|Win32.ActiveCfg = Memento|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Memento|Win32.Build.0 = Memento|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Memento|x64.ActiveCfg = Memento|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Memento|x64.Build.0 = Memento|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.MementoOpenSSL|Win32.ActiveCfg = Memento|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.MementoOpenSSL|Win32.Build.0 = Memento|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.MementoOpenSSL|x64.ActiveCfg = Memento|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.MementoOpenSSL|x64.Build.0 = Memento|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.MementoTesseract|Win32.Build.0 = Memento|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.MementoTesseract|x64.Build.0 = Memento|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Release|Win32.ActiveCfg = Release|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Release|Win32.Build.0 = Release|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Release|x64.ActiveCfg = Release|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.Release|x64.Build.0 = Release|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseGSView|Win32.Build.0 = Release|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseGSView|x64.Build.0 = Release|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseJava|Win32.ActiveCfg = ReleaseDLL|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseJava|Win32.Build.0 = ReleaseDLL|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseJava|x64.ActiveCfg = ReleaseDLL|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseJava|x64.Build.0 = ReleaseDLL|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseOpenSSL|Win32.Build.0 = Release|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseOpenSSL|x64.Build.0 = Release|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleasePython|Win32.ActiveCfg = ReleaseDLL|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleasePython|Win32.Build.0 = ReleaseDLL|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleasePython|x64.ActiveCfg = ReleaseDLL|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleasePython|x64.Build.0 = ReleaseDLL|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{5EDCF4FD-0291-4FB9-8D96-D58957CA5E3C}.ReleaseTesseract|x64.Build.0 = Release|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Debug|Win32.ActiveCfg = Debug|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Debug|Win32.Build.0 = Debug|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Debug|x64.ActiveCfg = Debug|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Debug|x64.Build.0 = Debug|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugGSView|Win32.ActiveCfg = DebugOpenSSL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugGSView|Win32.Build.0 = DebugOpenSSL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugGSView|x64.ActiveCfg = DebugOpenSSL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugGSView|x64.Build.0 = DebugOpenSSL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugJava|Win32.ActiveCfg = DebugDLL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugJava|Win32.Build.0 = DebugDLL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugJava|x64.ActiveCfg = DebugDLL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugJava|x64.Build.0 = DebugDLL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugOpenSSL|Win32.ActiveCfg = DebugOpenSSL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugOpenSSL|Win32.Build.0 = DebugOpenSSL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugOpenSSL|x64.ActiveCfg = DebugOpenSSL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugOpenSSL|x64.Build.0 = DebugOpenSSL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugPython|Win32.ActiveCfg = DebugDLL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugPython|Win32.Build.0 = DebugDLL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugPython|x64.ActiveCfg = DebugDLL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugPython|x64.Build.0 = DebugDLL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugTesseract|Win32.ActiveCfg = DebugTesseract|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugTesseract|Win32.Build.0 = DebugTesseract|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugTesseract|x64.ActiveCfg = DebugTesseract|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.DebugTesseract|x64.Build.0 = DebugTesseract|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Memento|Win32.ActiveCfg = Memento|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Memento|Win32.Build.0 = Memento|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Memento|x64.ActiveCfg = Memento|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Memento|x64.Build.0 = Memento|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.MementoOpenSSL|Win32.ActiveCfg = MementoOpenSSL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.MementoOpenSSL|Win32.Build.0 = MementoOpenSSL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.MementoOpenSSL|x64.ActiveCfg = MementoOpenSSL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.MementoOpenSSL|x64.Build.0 = MementoOpenSSL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.MementoTesseract|Win32.ActiveCfg = MementoTesseract|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.MementoTesseract|Win32.Build.0 = MementoTesseract|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.MementoTesseract|x64.ActiveCfg = MementoTesseract|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.MementoTesseract|x64.Build.0 = MementoTesseract|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Release|Win32.ActiveCfg = Release|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Release|Win32.Build.0 = Release|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Release|x64.ActiveCfg = Release|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.Release|x64.Build.0 = Release|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseGSView|Win32.ActiveCfg = ReleaseOpenSSL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseGSView|Win32.Build.0 = ReleaseOpenSSL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseGSView|x64.ActiveCfg = ReleaseOpenSSL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseGSView|x64.Build.0 = ReleaseOpenSSL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseJava|Win32.ActiveCfg = ReleaseDLL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseJava|Win32.Build.0 = ReleaseDLL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseJava|x64.ActiveCfg = ReleaseDLL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseJava|x64.Build.0 = ReleaseDLL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseOpenSSL|Win32.ActiveCfg = ReleaseOpenSSL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseOpenSSL|Win32.Build.0 = ReleaseOpenSSL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseOpenSSL|x64.ActiveCfg = ReleaseOpenSSL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseOpenSSL|x64.Build.0 = ReleaseOpenSSL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleasePython|Win32.ActiveCfg = ReleaseDLL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleasePython|Win32.Build.0 = ReleaseDLL|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleasePython|x64.ActiveCfg = ReleaseDLL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleasePython|x64.Build.0 = ReleaseDLL|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseTesseract|Win32.ActiveCfg = ReleaseTesseract|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseTesseract|Win32.Build.0 = ReleaseTesseract|Win32
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseTesseract|x64.ActiveCfg = ReleaseTesseract|x64
		{5F615F91-DFF8-4F05-BF48-6222B7D86519}.ReleaseTesseract|x64.Build.0 = ReleaseTesseract|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Debug|Win32.ActiveCfg = Debug|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Debug|Win32.Build.0 = Debug|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Debug|x64.ActiveCfg = Debug|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Debug|x64.Build.0 = Debug|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugGSView|x64.ActiveCfg = Debug|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugJava|x64.ActiveCfg = Debug|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugPython|x64.ActiveCfg = Debug|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugTesseract|Win32.ActiveCfg = DebugTesseract|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugTesseract|Win32.Build.0 = DebugTesseract|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugTesseract|x64.ActiveCfg = DebugTesseract|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugTesseract|x64.Build.0 = DebugTesseract|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Memento|Win32.ActiveCfg = Memento|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Memento|Win32.Build.0 = Memento|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Memento|x64.ActiveCfg = Memento|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Memento|x64.Build.0 = Memento|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoOpenSSL|Win32.ActiveCfg = Memento|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoOpenSSL|Win32.Build.0 = Memento|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoOpenSSL|x64.ActiveCfg = Memento|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoTesseract|Win32.ActiveCfg = MementoTesseract|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoTesseract|Win32.Build.0 = MementoTesseract|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoTesseract|x64.ActiveCfg = MementoTesseract|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoTesseract|x64.Build.0 = MementoTesseract|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Release|Win32.ActiveCfg = Release|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Release|Win32.Build.0 = Release|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Release|x64.ActiveCfg = Release|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.Release|x64.Build.0 = Release|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseJava|x64.ActiveCfg = Release|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseOpenSSL|Win32.Build.0 = Release|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleasePython|x64.ActiveCfg = Release|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseTesseract|Win32.ActiveCfg = ReleaseTesseract|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseTesseract|Win32.Build.0 = ReleaseTesseract|Win32
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseTesseract|x64.ActiveCfg = ReleaseTesseract|x64
		{0B51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseTesseract|x64.Build.0 = ReleaseTesseract|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Debug|Win32.ActiveCfg = Debug|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Debug|Win32.Build.0 = Debug|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Debug|x64.ActiveCfg = Debug|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Debug|x64.Build.0 = Debug|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugGSView|x64.ActiveCfg = Debug|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugJava|x64.ActiveCfg = Debug|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugOpenSSL|Win32.ActiveCfg = DebugOpenSSL|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugOpenSSL|Win32.Build.0 = DebugOpenSSL|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugPython|x64.ActiveCfg = Debug|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugTesseract|Win32.ActiveCfg = DebugTesseract|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugTesseract|Win32.Build.0 = DebugTesseract|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugTesseract|x64.ActiveCfg = DebugTesseract|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.DebugTesseract|x64.Build.0 = DebugTesseract|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Memento|Win32.ActiveCfg = Memento|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Memento|Win32.Build.0 = Memento|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Memento|x64.ActiveCfg = Memento|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Memento|x64.Build.0 = Memento|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.MementoOpenSSL|Win32.ActiveCfg = MementoOpenSSL|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.MementoOpenSSL|Win32.Build.0 = MementoOpenSSL|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.MementoOpenSSL|x64.ActiveCfg = Memento|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.MementoTesseract|Win32.ActiveCfg = MementoTesseract|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.MementoTesseract|Win32.Build.0 = MementoTesseract|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.MementoTesseract|x64.ActiveCfg = MementoTesseract|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.MementoTesseract|x64.Build.0 = MementoTesseract|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Release|Win32.ActiveCfg = Release|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Release|Win32.Build.0 = Release|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Release|x64.ActiveCfg = Release|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.Release|x64.Build.0 = Release|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleaseJava|x64.ActiveCfg = Release|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleaseOpenSSL|Win32.ActiveCfg = ReleaseOpenSSL|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleasePython|x64.ActiveCfg = Release|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleaseTesseract|Win32.ActiveCfg = ReleaseTesseract|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleaseTesseract|Win32.Build.0 = ReleaseTesseract|Win32
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleaseTesseract|x64.ActiveCfg = ReleaseTesseract|x64
		{00811970-815B-4F64-BC9D-219078B1F3AA}.ReleaseTesseract|x64.Build.0 = ReleaseTesseract|x64
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.Debug|Win32.ActiveCfg = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.Debug|Win32.Build.0 = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.Debug|x64.ActiveCfg = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugGSView|x64.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugJava|x64.ActiveCfg = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugOpenSSL|Win32.Build.0 = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugOpenSSL|x64.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugPython|x64.ActiveCfg = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugTesseract|Win32.Build.0 = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.DebugTesseract|x64.ActiveCfg = Debug|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.Memento|Win32.ActiveCfg = Memento|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.Memento|Win32.Build.0 = Memento|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.Memento|x64.ActiveCfg = Memento|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.MementoOpenSSL|Win32.ActiveCfg = Memento|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.MementoOpenSSL|Win32.Build.0 = Memento|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.MementoOpenSSL|x64.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.MementoTesseract|x64.ActiveCfg = Memento|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.Release|Win32.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.Release|Win32.Build.0 = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.Release|x64.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseGSView|x64.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseGSView|x64.Build.0 = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseJava|x64.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseJava|x64.Build.0 = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseOpenSSL|Win32.Build.0 = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseOpenSSL|x64.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleasePython|x64.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{87EE9DA4-DE1E-4448-8324-183C98DCA588}.ReleaseTesseract|x64.ActiveCfg = Release|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.Debug|Win32.ActiveCfg = Debug|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.Debug|Win32.Build.0 = Debug|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.Debug|x64.ActiveCfg = Debug|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugGSView|x64.ActiveCfg = Debug|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugJava|x64.ActiveCfg = Debug|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugOpenSSL|Win32.ActiveCfg = DebugOpenSSL|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugOpenSSL|Win32.Build.0 = DebugOpenSSL|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugOpenSSL|x64.ActiveCfg = DebugOpenSSL|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugPython|x64.ActiveCfg = Debug|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.Memento|Win32.ActiveCfg = Memento|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.Memento|Win32.Build.0 = Memento|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.Memento|x64.ActiveCfg = Memento|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.MementoOpenSSL|Win32.ActiveCfg = MementoOpenSSL|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.MementoOpenSSL|Win32.Build.0 = MementoOpenSSL|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.MementoOpenSSL|x64.ActiveCfg = MementoOpenSSL|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.Release|Win32.ActiveCfg = Release|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.Release|Win32.Build.0 = Release|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.Release|x64.ActiveCfg = Release|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.Release|x64.Build.0 = Release|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleaseJava|x64.ActiveCfg = ReleaseOpenSSL|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleaseOpenSSL|Win32.ActiveCfg = ReleaseOpenSSL|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleaseOpenSSL|Win32.Build.0 = ReleaseOpenSSL|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleaseOpenSSL|x64.ActiveCfg = ReleaseOpenSSL|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleasePython|x64.ActiveCfg = Release|x64
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{27B53E5C-ACAB-423C-854E-BECE56D73544}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Debug|Win32.ActiveCfg = Debug|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Debug|Win32.Build.0 = Debug|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Debug|x64.ActiveCfg = Debug|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Debug|x64.Build.0 = Debug|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugGSView|x64.ActiveCfg = Debug|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugGSView|x64.Build.0 = Debug|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugJava|x64.ActiveCfg = Debug|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugOpenSSL|Win32.Build.0 = Debug|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugOpenSSL|x64.Build.0 = Debug|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugPython|x64.ActiveCfg = Debug|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugTesseract|Win32.Build.0 = Debug|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.DebugTesseract|x64.Build.0 = Debug|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Memento|Win32.ActiveCfg = Memento|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Memento|Win32.Build.0 = Memento|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Memento|x64.ActiveCfg = Memento|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Memento|x64.Build.0 = Memento|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.MementoOpenSSL|Win32.ActiveCfg = Memento|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.MementoOpenSSL|Win32.Build.0 = Memento|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.MementoOpenSSL|x64.ActiveCfg = Memento|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.MementoOpenSSL|x64.Build.0 = Memento|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.MementoTesseract|Win32.Build.0 = Memento|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.MementoTesseract|x64.Build.0 = Memento|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Release|Win32.ActiveCfg = Release|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Release|Win32.Build.0 = Release|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Release|x64.ActiveCfg = Release|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.Release|x64.Build.0 = Release|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseJava|x64.ActiveCfg = Release|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseOpenSSL|Win32.Build.0 = Release|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseOpenSSL|x64.Build.0 = Release|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleasePython|x64.ActiveCfg = Release|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{A1B75D29-9F5C-4A0F-B368-322A10477D0C}.ReleaseTesseract|x64.Build.0 = Release|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Debug|Win32.ActiveCfg = Debug|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Debug|Win32.Build.0 = Debug|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Debug|x64.ActiveCfg = Debug|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Debug|x64.Build.0 = Debug|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugGSView|x64.ActiveCfg = Debug|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugJava|x64.ActiveCfg = Debug|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugOpenSSL|Win32.ActiveCfg = DebugOpenSSL|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugOpenSSL|Win32.Build.0 = DebugOpenSSL|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugOpenSSL|x64.ActiveCfg = DebugOpenSSL|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugOpenSSL|x64.Build.0 = DebugOpenSSL|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugPython|x64.ActiveCfg = Debug|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugTesseract|Win32.ActiveCfg = DebugTesseract|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugTesseract|Win32.Build.0 = DebugTesseract|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugTesseract|x64.ActiveCfg = DebugTesseract|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.DebugTesseract|x64.Build.0 = DebugTesseract|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Memento|Win32.ActiveCfg = Memento|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Memento|Win32.Build.0 = Memento|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Memento|x64.ActiveCfg = Memento|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Memento|x64.Build.0 = Memento|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.MementoOpenSSL|Win32.ActiveCfg = MementoOpenSSL|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.MementoOpenSSL|Win32.Build.0 = MementoOpenSSL|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.MementoOpenSSL|x64.ActiveCfg = MementoOpenSSL|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.MementoOpenSSL|x64.Build.0 = MementoOpenSSL|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.MementoTesseract|Win32.ActiveCfg = MementoTesseract|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.MementoTesseract|Win32.Build.0 = MementoTesseract|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.MementoTesseract|x64.ActiveCfg = MementoTesseract|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.MementoTesseract|x64.Build.0 = MementoTesseract|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Release|Win32.ActiveCfg = Release|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Release|Win32.Build.0 = Release|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Release|x64.ActiveCfg = Release|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.Release|x64.Build.0 = Release|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseJava|x64.ActiveCfg = Release|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseOpenSSL|Win32.ActiveCfg = ReleaseOpenSSL|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseOpenSSL|x64.ActiveCfg = ReleaseOpenSSL|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseOpenSSL|x64.Build.0 = ReleaseOpenSSL|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleasePython|x64.ActiveCfg = Release|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseTesseract|Win32.ActiveCfg = ReleaseTesseract|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseTesseract|Win32.Build.0 = ReleaseTesseract|Win32
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseTesseract|x64.ActiveCfg = ReleaseTesseract|x64
		{CE3A76A8-A28F-4991-8FB9-C9453D922037}.ReleaseTesseract|x64.Build.0 = ReleaseTesseract|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Debug|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Debug|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Debug|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Debug|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugGSView|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugGSView|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugGSView|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugGSView|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugJava|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugJava|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugJava|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugJava|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugOpenSSL|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugOpenSSL|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugOpenSSL|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugOpenSSL|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugPython|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugPython|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugPython|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugPython|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugTesseract|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugTesseract|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugTesseract|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.DebugTesseract|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Memento|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Memento|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Memento|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Memento|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.MementoOpenSSL|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.MementoOpenSSL|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.MementoOpenSSL|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.MementoOpenSSL|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.MementoTesseract|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.MementoTesseract|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.MementoTesseract|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.MementoTesseract|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Release|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Release|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Release|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.Release|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseGSView|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseGSView|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseJava|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseJava|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseJava|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseOpenSSL|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseOpenSSL|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleasePython|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleasePython|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleasePython|x64.Build.0 = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{52DCAB29-C8EE-4422-954C-29AFA6B33E22}.ReleaseTesseract|x64.Build.0 = Release|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Debug|Win32.ActiveCfg = Debug|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Debug|Win32.Build.0 = Debug|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Debug|x64.ActiveCfg = Debug|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Debug|x64.Build.0 = Debug|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.DebugGSView|x64.ActiveCfg = Debug|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.DebugJava|x64.ActiveCfg = Debug|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.DebugPython|x64.ActiveCfg = Debug|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Memento|Win32.ActiveCfg = Memento|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Memento|Win32.Build.0 = Memento|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Memento|x64.ActiveCfg = Memento|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Memento|x64.Build.0 = Memento|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.MementoOpenSSL|Win32.ActiveCfg = Memento|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.MementoOpenSSL|Win32.Build.0 = Memento|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.MementoOpenSSL|x64.ActiveCfg = Memento|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Release|Win32.ActiveCfg = Release|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Release|Win32.Build.0 = Release|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Release|x64.ActiveCfg = Release|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.Release|x64.Build.0 = Release|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.ReleaseJava|x64.ActiveCfg = Release|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.ReleasePython|x64.ActiveCfg = Release|x64
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.Debug|Win32.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.Debug|x64.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugGSView|Win32.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugGSView|x64.ActiveCfg = DebugJava|x64
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugJava|Win32.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugJava|Win32.Build.0 = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugJava|x64.ActiveCfg = DebugJava|x64
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugJava|x64.Build.0 = DebugJava|x64
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugOpenSSL|Win32.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugOpenSSL|x64.ActiveCfg = DebugJava|x64
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugPython|Win32.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugPython|x64.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugTesseract|Win32.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.DebugTesseract|x64.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.Memento|Win32.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.Memento|x64.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.MementoOpenSSL|Win32.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.MementoOpenSSL|x64.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.MementoTesseract|Win32.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.MementoTesseract|x64.ActiveCfg = DebugJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.Release|Win32.ActiveCfg = ReleaseJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.Release|x64.ActiveCfg = ReleaseJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleaseGSView|Win32.ActiveCfg = ReleaseJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleaseGSView|x64.ActiveCfg = ReleaseJava|x64
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleaseJava|Win32.ActiveCfg = ReleaseJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleaseJava|Win32.Build.0 = ReleaseJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleaseJava|x64.ActiveCfg = ReleaseJava|x64
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleaseJava|x64.Build.0 = ReleaseJava|x64
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleaseOpenSSL|Win32.ActiveCfg = ReleaseJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleaseOpenSSL|x64.ActiveCfg = ReleaseJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleasePython|Win32.ActiveCfg = ReleaseJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleasePython|x64.ActiveCfg = ReleaseJava|x64
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleaseTesseract|Win32.ActiveCfg = ReleaseJava|Win32
		{3DB35F2D-9679-4DED-BA0C-240A4E6E6674}.ReleaseTesseract|x64.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.Debug|Win32.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.Debug|x64.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.DebugGSView|Win32.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.DebugGSView|x64.ActiveCfg = DebugJava|x64
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.DebugJava|Win32.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.DebugJava|x64.ActiveCfg = DebugJava|x64
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.DebugOpenSSL|Win32.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.DebugOpenSSL|x64.ActiveCfg = DebugJava|x64
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.DebugPython|Win32.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.DebugPython|x64.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.DebugTesseract|Win32.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.DebugTesseract|x64.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.Memento|Win32.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.Memento|x64.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.MementoOpenSSL|Win32.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.MementoOpenSSL|x64.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.MementoTesseract|Win32.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.MementoTesseract|x64.ActiveCfg = DebugJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.Release|Win32.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.Release|x64.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.ReleaseGSView|Win32.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.ReleaseGSView|x64.ActiveCfg = ReleaseJava|x64
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.ReleaseJava|Win32.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.ReleaseJava|x64.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.ReleaseOpenSSL|Win32.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.ReleaseOpenSSL|x64.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.ReleasePython|Win32.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.ReleasePython|x64.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.ReleaseTesseract|Win32.ActiveCfg = ReleaseJava|Win32
		{FB8DC595-90A5-44D6-9FFF-2BDFA912FD8C}.ReleaseTesseract|x64.ActiveCfg = ReleaseJava|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Debug|Win32.ActiveCfg = Debug|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Debug|Win32.Build.0 = Debug|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Debug|x64.ActiveCfg = Debug|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Debug|x64.Build.0 = Debug|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugGSView|x64.ActiveCfg = Debug|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugJava|Win32.Build.0 = Debug|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugJava|x64.ActiveCfg = Debug|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugJava|x64.Build.0 = Debug|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugOpenSSL|Win32.Build.0 = Debug|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugOpenSSL|x64.Build.0 = Debug|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugPython|x64.ActiveCfg = Debug|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugTesseract|Win32.Build.0 = Debug|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.DebugTesseract|x64.Build.0 = Debug|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Memento|Win32.ActiveCfg = Memento|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Memento|Win32.Build.0 = Memento|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Memento|x64.ActiveCfg = Memento|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Memento|x64.Build.0 = Memento|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.MementoOpenSSL|Win32.ActiveCfg = Memento|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.MementoOpenSSL|Win32.Build.0 = Memento|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.MementoOpenSSL|x64.ActiveCfg = Memento|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.MementoOpenSSL|x64.Build.0 = Memento|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.MementoTesseract|Win32.Build.0 = Memento|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.MementoTesseract|x64.Build.0 = Memento|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Release|Win32.ActiveCfg = Release|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Release|Win32.Build.0 = Release|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Release|x64.ActiveCfg = Release|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.Release|x64.Build.0 = Release|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseJava|x64.ActiveCfg = Release|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseOpenSSL|Win32.Build.0 = Release|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseOpenSSL|x64.Build.0 = Release|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleasePython|x64.ActiveCfg = Release|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{DE21FA8A-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseTesseract|x64.Build.0 = Release|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Debug|Win32.ActiveCfg = Debug|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Debug|Win32.Build.0 = Debug|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Debug|x64.ActiveCfg = Debug|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Debug|x64.Build.0 = Debug|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugGSView|x64.ActiveCfg = Debug|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugJava|x64.ActiveCfg = Debug|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugOpenSSL|Win32.Build.0 = Debug|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugOpenSSL|x64.Build.0 = Debug|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugPython|x64.ActiveCfg = Debug|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Memento|Win32.ActiveCfg = Memento|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Memento|Win32.Build.0 = Memento|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Memento|x64.ActiveCfg = Memento|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Memento|x64.Build.0 = Memento|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.MementoOpenSSL|Win32.ActiveCfg = Memento|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.MementoOpenSSL|Win32.Build.0 = Memento|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.MementoOpenSSL|x64.ActiveCfg = Memento|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.MementoOpenSSL|x64.Build.0 = Memento|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Release|Win32.ActiveCfg = Release|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Release|Win32.Build.0 = Release|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Release|x64.ActiveCfg = Release|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.Release|x64.Build.0 = Release|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleaseJava|x64.ActiveCfg = Release|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleaseOpenSSL|x64.Build.0 = Release|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleasePython|x64.ActiveCfg = Release|x64
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{FFF91365-C9BA-4F40-AE2B-EF93702871B2}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Debug|Win32.ActiveCfg = Debug|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Debug|Win32.Build.0 = Debug|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Debug|x64.ActiveCfg = Debug|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Debug|x64.Build.0 = Debug|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugGSView|x64.ActiveCfg = Debug|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugJava|x64.ActiveCfg = Debug|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugOpenSSL|Win32.Build.0 = Debug|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugOpenSSL|x64.Build.0 = Debug|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugPython|x64.ActiveCfg = Debug|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Memento|Win32.ActiveCfg = Memento|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Memento|Win32.Build.0 = Memento|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Memento|x64.ActiveCfg = Memento|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Memento|x64.Build.0 = Memento|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoOpenSSL|Win32.ActiveCfg = Memento|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoOpenSSL|Win32.Build.0 = Memento|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoOpenSSL|x64.ActiveCfg = Memento|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoOpenSSL|x64.Build.0 = Memento|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Release|Win32.ActiveCfg = Release|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Release|Win32.Build.0 = Release|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Release|x64.ActiveCfg = Release|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.Release|x64.Build.0 = Release|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseJava|x64.ActiveCfg = Release|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseOpenSSL|x64.Build.0 = Release|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleasePython|x64.ActiveCfg = Release|x64
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{FB51171B-B10E-4EAC-8FFA-19226A1828A3}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Debug|Win32.ActiveCfg = Debug|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Debug|Win32.Build.0 = Debug|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Debug|x64.ActiveCfg = Debug|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Debug|x64.Build.0 = Debug|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugGSView|x64.ActiveCfg = Debug|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugJava|x64.ActiveCfg = Debug|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugOpenSSL|Win32.ActiveCfg = DebugOpenSSL|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugOpenSSL|Win32.Build.0 = DebugOpenSSL|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugOpenSSL|x64.Build.0 = Debug|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugPython|x64.ActiveCfg = Debug|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugTesseract|Win32.ActiveCfg = DebugTesseract|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugTesseract|Win32.Build.0 = DebugTesseract|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugTesseract|x64.ActiveCfg = DebugTesseract|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.DebugTesseract|x64.Build.0 = DebugTesseract|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Memento|Win32.ActiveCfg = Memento|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Memento|Win32.Build.0 = Memento|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Memento|x64.ActiveCfg = Memento|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Memento|x64.Build.0 = Memento|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.MementoOpenSSL|Win32.ActiveCfg = MementoOpenSSL|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.MementoOpenSSL|Win32.Build.0 = MementoOpenSSL|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.MementoOpenSSL|x64.ActiveCfg = Memento|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.MementoOpenSSL|x64.Build.0 = Memento|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.MementoTesseract|Win32.ActiveCfg = MementoTesseract|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.MementoTesseract|Win32.Build.0 = MementoTesseract|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.MementoTesseract|x64.ActiveCfg = MementoTesseract|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.MementoTesseract|x64.Build.0 = MementoTesseract|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Release|Win32.ActiveCfg = Release|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Release|Win32.Build.0 = Release|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Release|x64.ActiveCfg = Release|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.Release|x64.Build.0 = Release|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseJava|x64.ActiveCfg = Release|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseOpenSSL|Win32.ActiveCfg = ReleaseOpenSSL|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseOpenSSL|Win32.Build.0 = ReleaseOpenSSL|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseOpenSSL|x64.Build.0 = Release|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleasePython|x64.ActiveCfg = Release|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseTesseract|Win32.ActiveCfg = ReleaseTesseract|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseTesseract|Win32.Build.0 = ReleaseTesseract|Win32
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseTesseract|x64.ActiveCfg = ReleaseTesseract|x64
		{FA8ADE21-FC8A-47E0-87E4-DCE8808BFC9B}.ReleaseTesseract|x64.Build.0 = ReleaseTesseract|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Debug|Win32.ActiveCfg = Debug|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Debug|Win32.Build.0 = Debug|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Debug|x64.ActiveCfg = Debug|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Debug|x64.Build.0 = Debug|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugGSView|Win32.Build.0 = Debug|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugGSView|x64.ActiveCfg = Debug|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugGSView|x64.Build.0 = Debug|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugJava|Win32.Build.0 = Debug|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugJava|x64.ActiveCfg = Debug|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugJava|x64.Build.0 = Debug|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugOpenSSL|Win32.ActiveCfg = DebugOpenSSL|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugOpenSSL|Win32.Build.0 = DebugOpenSSL|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugOpenSSL|x64.ActiveCfg = DebugOpenSSL|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugOpenSSL|x64.Build.0 = DebugOpenSSL|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugPython|Win32.ActiveCfg = DebugDLL|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugPython|Win32.Build.0 = DebugDLL|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugPython|x64.ActiveCfg = DebugDLL|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugPython|x64.Build.0 = DebugDLL|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugTesseract|Win32.Build.0 = Debug|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.DebugTesseract|x64.Build.0 = Debug|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Memento|Win32.ActiveCfg = Memento|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Memento|Win32.Build.0 = Memento|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Memento|x64.ActiveCfg = Memento|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Memento|x64.Build.0 = Memento|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.MementoOpenSSL|Win32.ActiveCfg = MementoOpenSSL|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.MementoOpenSSL|Win32.Build.0 = MementoOpenSSL|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.MementoOpenSSL|x64.ActiveCfg = MementoOpenSSL|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.MementoOpenSSL|x64.Build.0 = MementoOpenSSL|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.MementoTesseract|Win32.Build.0 = Memento|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.MementoTesseract|x64.Build.0 = Memento|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Release|Win32.ActiveCfg = Release|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Release|Win32.Build.0 = Release|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Release|x64.ActiveCfg = Release|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.Release|x64.Build.0 = Release|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseGSView|Win32.Build.0 = Release|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseGSView|x64.Build.0 = Release|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseJava|Win32.Build.0 = Release|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseJava|x64.ActiveCfg = Release|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseJava|x64.Build.0 = Release|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseOpenSSL|Win32.ActiveCfg = ReleaseOpenSSL|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseOpenSSL|Win32.Build.0 = ReleaseOpenSSL|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseOpenSSL|x64.ActiveCfg = ReleaseOpenSSL|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseOpenSSL|x64.Build.0 = ReleaseOpenSSL|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleasePython|Win32.ActiveCfg = ReleaseDLL|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleasePython|Win32.Build.0 = ReleaseDLL|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleasePython|x64.ActiveCfg = ReleaseDLL|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleasePython|x64.Build.0 = ReleaseDLL|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{22462382-B30D-42A5-BF07-EE1A35E25D21}.ReleaseTesseract|x64.Build.0 = Release|x64
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Debug|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Debug|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Debug|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Debug|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugGSView|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugGSView|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugGSView|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugGSView|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugJava|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugJava|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugJava|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugJava|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugOpenSSL|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugOpenSSL|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugOpenSSL|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugOpenSSL|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugPython|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugPython|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugPython|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugPython|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugTesseract|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugTesseract|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugTesseract|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.DebugTesseract|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Memento|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Memento|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Memento|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Memento|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.MementoOpenSSL|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.MementoOpenSSL|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.MementoOpenSSL|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.MementoOpenSSL|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.MementoTesseract|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.MementoTesseract|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.MementoTesseract|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.MementoTesseract|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Release|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Release|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Release|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.Release|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseGSView|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseGSView|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseGSView|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseJava|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseJava|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseJava|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseOpenSSL|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseOpenSSL|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseOpenSSL|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleasePython|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleasePython|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleasePython|x64.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseTesseract|x64.ActiveCfg = Release|Win32
		{BFE316B3-BD90-433A-A20D-C73975F1CAA7}.ReleaseTesseract|x64.Build.0 = Release|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.Debug|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.Debug|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugGSView|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugGSView|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugJava|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugJava|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugOpenSSL|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugOpenSSL|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugPython|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugPython|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|Win32.Build.0 = Debug|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|x64.Build.0 = Debug|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.Memento|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.Memento|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoOpenSSL|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoOpenSSL|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|Win32.Build.0 = Memento|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|x64.Build.0 = Memento|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.Release|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.Release|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseGSView|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseGSView|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseJava|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseJava|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseOpenSSL|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseOpenSSL|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleasePython|Win32.ActiveCfg = Disabled|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleasePython|x64.ActiveCfg = Disabled|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{AC0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|x64.Build.0 = Release|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.Debug|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.Debug|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugGSView|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugGSView|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugJava|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugJava|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugOpenSSL|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugOpenSSL|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugPython|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugPython|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|Win32.Build.0 = Debug|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|x64.Build.0 = Debug|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.Memento|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.Memento|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoOpenSSL|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoOpenSSL|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|Win32.Build.0 = Memento|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|x64.Build.0 = Memento|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.Release|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.Release|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseGSView|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseGSView|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseJava|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseJava|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseOpenSSL|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseOpenSSL|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleasePython|Win32.ActiveCfg = Disabled|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleasePython|x64.ActiveCfg = Disabled|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{CA0BDA38-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|x64.Build.0 = Release|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Debug|Win32.ActiveCfg = Debug|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Debug|Win32.Build.0 = Debug|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Debug|x64.ActiveCfg = Debug|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Debug|x64.Build.0 = Debug|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugGSView|Win32.Build.0 = Debug|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugGSView|x64.ActiveCfg = Debug|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugGSView|x64.Build.0 = Debug|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugJava|Win32.Build.0 = Debug|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugJava|x64.ActiveCfg = Debug|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugJava|x64.Build.0 = Debug|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugOpenSSL|Win32.Build.0 = Debug|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugOpenSSL|x64.Build.0 = Debug|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugPython|Win32.ActiveCfg = DebugDLL|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugPython|Win32.Build.0 = DebugDLL|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugPython|x64.ActiveCfg = DebugDLL|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugPython|x64.Build.0 = DebugDLL|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|Win32.Build.0 = Debug|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.DebugTesseract|x64.Build.0 = Debug|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Memento|Win32.ActiveCfg = Memento|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Memento|Win32.Build.0 = Memento|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Memento|x64.ActiveCfg = Memento|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Memento|x64.Build.0 = Memento|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.MementoOpenSSL|Win32.ActiveCfg = Memento|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.MementoOpenSSL|Win32.Build.0 = Memento|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.MementoOpenSSL|x64.ActiveCfg = Memento|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.MementoOpenSSL|x64.Build.0 = Memento|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|Win32.ActiveCfg = Memento|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|Win32.Build.0 = Memento|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|x64.ActiveCfg = Memento|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.MementoTesseract|x64.Build.0 = Memento|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Release|Win32.ActiveCfg = Release|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Release|Win32.Build.0 = Release|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Release|x64.ActiveCfg = Release|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.Release|x64.Build.0 = Release|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseGSView|Win32.Build.0 = Release|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseGSView|x64.Build.0 = Release|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseJava|Win32.Build.0 = Release|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseJava|x64.ActiveCfg = Release|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseJava|x64.Build.0 = Release|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseOpenSSL|Win32.Build.0 = Release|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseOpenSSL|x64.Build.0 = Release|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleasePython|Win32.ActiveCfg = ReleaseDLL|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleasePython|Win32.Build.0 = ReleaseDLL|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleasePython|x64.ActiveCfg = ReleaseDLL|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleasePython|x64.Build.0 = ReleaseDLL|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{DA38CA0B-89B9-4703-A77D-8049AC3A0D04}.ReleaseTesseract|x64.Build.0 = Release|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.Debug|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.Debug|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugGSView|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugGSView|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugJava|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugJava|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugOpenSSL|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugOpenSSL|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugPython|Win32.Build.0 = Debug|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugPython|x64.ActiveCfg = Debug|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugPython|x64.Build.0 = Debug|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugTesseract|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.DebugTesseract|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.Memento|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.Memento|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.MementoOpenSSL|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.MementoOpenSSL|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.MementoTesseract|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.MementoTesseract|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.Release|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.Release|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleaseGSView|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleaseGSView|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleaseJava|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleaseJava|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleaseOpenSSL|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleaseOpenSSL|x64.ActiveCfg = Disabled|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleasePython|Win32.Build.0 = Release|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleasePython|x64.ActiveCfg = Release|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleasePython|x64.Build.0 = Release|x64
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleaseTesseract|Win32.ActiveCfg = Disabled|Win32
		{240A4E6E-9679-4DED-BA0C-3DB35F2D6674}.ReleaseTesseract|x64.ActiveCfg = Disabled|x64
	EndGlobalSection
	GlobalSection(SolutionProperties) = preSolution
		HideSolutionNode = FALSE
	EndGlobalSection
	GlobalSection(ExtensibilityGlobals) = postSolution
		SolutionGuid = {2E24DFDB-899D-4402-8236-30B1678A086B}
	EndGlobalSection
EndGlobal







mupdf-1.21.1-source/platform/win32/mupdf.vcxproj

 
   
     
       DebugOpenSSL
       Win32
    
     
       DebugOpenssl
       x64
    
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       MementoOpenSSL
       Win32
    
     
       MementoOpenSSL
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseOpenSSL
       Win32
    
     
       ReleaseOpenSSL
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {E74F29F0-FA43-4ADC-B92C-6AFA08E4A417}
     mupdf
     10.0
  
   
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
      
    
     
       true
       true
       true
       MachineX86
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       true
       true
       true
       MachineX64
    
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;MEMENTO=1;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;HAVE_LIBCRYPTO;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;HAVE_LIBCRYPTO;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       %(AdditionalDependencies)
       %(AdditionalLibraryDirectories)
       true
       MachineX64
    
  
   
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;HAVE_LIBCRYPTO;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
    
     
       %(AdditionalDependencies)
       true
       true
       true
       MachineX86
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;HAVE_LIBCRYPTO;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       %(AdditionalDependencies)
       %(AdditionalLibraryDirectories)
       true
       true
       true
       MachineX64
    
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;HAVE_LIBCRYPTO;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FT2_BUILD_LIBRARY;OPJ_STATIC;HAVE_LIBCRYPTO;MEMENTO=1;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
     
  
   
     
  
   
     
  
   
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/mupdfcpp.vcxproj

 
   
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       Disabled
       Win32
    
     
       Disabled
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {240A4E6E-9679-4DED-BA0C-3DB35F2D6674}
     mupdfcpp
     Win32Proj
     10.0
  
   
   
     DynamicLibrary
     v142
     Unicode
     true
  
   
     DynamicLibrary
     v142
     Unicode
  
   
     DynamicLibrary
     v142
     Unicode
     true
  
   
     DynamicLibrary
     v142
     Unicode
  
   
     v142
  
   
     v142
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     true
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     false
     $(ProjectName)64
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     false
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     false
     $(ProjectName)64
  
   
     
       Disabled
       ../../include;../../platform/c++/include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FZ_DLL;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebugDLL
       
       Level3
       ProgramDatabase
       false
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ../../include;../../platform/c++/include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FZ_DLL;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebugDLL
       
       Level3
       ProgramDatabase
       false
    
     
       $(OutDir)$(ProjectName)64.dll
       true
       Windows
       MachineX64
    
  
   
     
       ../../include;../../platform/c++/include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;FZ_DLL;%(PreprocessorDefinitions)
       MultiThreadedDLL
       
       Level3
       ProgramDatabase
       
       false
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       true
       true
       MachineX86
       ../c++/windows_mupdf.def
    
  
   
     
       X64
    
     
       ../../include;../../platform/c++/include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;FZ_DLL;%(PreprocessorDefinitions)
       MultiThreadedDLL
       
       Level3
       ProgramDatabase
       false
    
     
       $(OutDir)$(ProjectName)64.dll
       true
       Windows
       true
       true
       MachineX64
       ../c++/windows_mupdf.def
    
  
   
     
       true
    
     
       true
    
     
       true
    
     
       true
    
     
       true
    
  
   
     
       true
    
     
       true
    
     
       true
    
     
       true
    
  
   
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
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       {10a2f8c2-298d-4611-a36f-205770920fff}
    
     
       {eec68422-bf13-4fb2-a55c-b7a1a6db7eea}
    
  
   
     
       implementation
    
     
       implementation
    
     
       implementation
    
     
       implementation
    
     
       implementation
    
  
   
     
       include
    
     
       include
    
     
       include
    
     
       include
    
  







mupdf-1.21.1-source/platform/win32/mupdfcsharpswig.sln


Microsoft Visual Studio Solution File, Format Version 12.00
# Visual Studio Version 16
VisualStudioVersion = 16.0.30204.135
MinimumVisualStudioVersion = 10.0.40219.1
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "mupdfcsharpswig", "mupdfcsharpswig.vcxproj", "{985AE4FC-7200-4E8A-B5E2-B8038C110966}"
EndProject
Global
	GlobalSection(SolutionConfigurationPlatforms) = preSolution
		Debug|Win32 = Debug|Win32
		Debug|x64 = Debug|x64
		DebugGSView|Win32 = DebugGSView|Win32
		DebugGSView|x64 = DebugGSView|x64
		DebugJava|Win32 = DebugJava|Win32
		DebugJava|x64 = DebugJava|x64
		DebugOpenSSL|Win32 = DebugOpenSSL|Win32
		DebugOpenSSL|x64 = DebugOpenSSL|x64
		DebugCsharp|Win32 = DebugCsharp|Win32
		DebugCsharp|x64 = DebugCsharp|x64
		DebugTesseract|Win32 = DebugTesseract|Win32
		DebugTesseract|x64 = DebugTesseract|x64
		Memento|Win32 = Memento|Win32
		Memento|x64 = Memento|x64
		MementoOpenSSL|Win32 = MementoOpenSSL|Win32
		MementoOpenSSL|x64 = MementoOpenSSL|x64
		MementoTesseract|Win32 = MementoTesseract|Win32
		MementoTesseract|x64 = MementoTesseract|x64
		Release|Win32 = Release|Win32
		Release|x64 = Release|x64
		ReleaseGSView|Win32 = ReleaseGSView|Win32
		ReleaseGSView|x64 = ReleaseGSView|x64
		ReleaseJava|Win32 = ReleaseJava|Win32
		ReleaseJava|x64 = ReleaseJava|x64
		ReleaseOpenSSL|Win32 = ReleaseOpenSSL|Win32
		ReleaseOpenSSL|x64 = ReleaseOpenSSL|x64
		ReleaseCsharp|Win32 = ReleaseCsharp|Win32
		ReleaseCsharp|x64 = ReleaseCsharp|x64
		ReleaseTesseract|Win32 = ReleaseTesseract|Win32
		ReleaseTesseract|x64 = ReleaseTesseract|x64
	EndGlobalSection
	GlobalSection(ProjectConfigurationPlatforms) = postSolution
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Debug|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Debug|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Debug|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Debug|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugGSView|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugGSView|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugGSView|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugJava|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugJava|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugJava|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugOpenSSL|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugOpenSSL|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugCsharp|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugCsharp|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugCsharp|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugCsharp|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugTesseract|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugTesseract|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Memento|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Memento|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Memento|x64.ActiveCfg = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Memento|x64.Build.0 = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoOpenSSL|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoOpenSSL|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoOpenSSL|x64.ActiveCfg = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoOpenSSL|x64.Build.0 = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoTesseract|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoTesseract|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoTesseract|x64.ActiveCfg = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoTesseract|x64.Build.0 = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Release|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Release|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Release|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Release|x64.Build.0 = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseGSView|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseGSView|x64.Build.0 = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseJava|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseJava|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseJava|x64.Build.0 = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseOpenSSL|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseOpenSSL|x64.Build.0 = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseCsharp|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseCsharp|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseCsharp|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseCsharp|x64.Build.0 = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseTesseract|x64.Build.0 = Release|x64
	EndGlobalSection
	GlobalSection(SolutionProperties) = preSolution
		HideSolutionNode = FALSE
	EndGlobalSection
	GlobalSection(ExtensibilityGlobals) = postSolution
		SolutionGuid = {2E24DFDB-899D-4402-8236-30B1678A086B}
	EndGlobalSection
EndGlobal







mupdf-1.21.1-source/platform/win32/mupdfcsharpswig.vcxproj

 
   
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       Disabled
       Win32
    
     
       Disabled
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {985AE4FC-7200-4E8A-B5E2-B8038C110966}
     mupdfcpp
     Win32Proj
     10.0
  
   
   
     DynamicLibrary
     v142
     Unicode
     true
  
   
     DynamicLibrary
     v142
     Unicode
  
   
     DynamicLibrary
     v142
     Unicode
     true
  
   
     DynamicLibrary
     v142
     Unicode
  
   
     v142
  
   
     v142
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     true
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     false
     $(ProjectName)
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     false
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     false
     $(ProjectName)
  
   
     
       Disabled
       ../../include;../../platform/c++/include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FZ_DLL_CLIENT;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebugDLL
       
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       MachineX86
       Debug;%(AdditionalLibraryDirectories)
       mupdfcpp.lib;%(AdditionalDependencies)
    
  
   
     
       X64
    
     
       Disabled
       ../../include;../../platform/c++/include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FZ_DLL_CLIENT;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebugDLL
       
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       MachineX64
       x64/Debug;%(AdditionalLibraryDirectories)
       mupdfcpp64.lib;%(AdditionalDependencies)
    
  
   
     
       ../../include;../../platform/c++/include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;FZ_DLL_CLIENT;%(PreprocessorDefinitions)
       MultiThreadedDLL
       
       Level3
       ProgramDatabase
       
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       true
       true
       MachineX86
       Release;%(AdditionalLibraryDirectories)
       mupdfcpp.lib;%(AdditionalDependencies)
    
  
   
     
       X64
    
     
       ../../include;../../platform/c++/include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;FZ_DLL_CLIENT;%(PreprocessorDefinitions)
       MultiThreadedDLL
       
       Level3
       ProgramDatabase
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       true
       true
       MachineX64
       x64/Release;%(AdditionalLibraryDirectories)
       mupdfcpp64.lib;%(AdditionalDependencies)
    
  
   
     
       true
    
  
   
  
   
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/mupdfpyswig.sln


Microsoft Visual Studio Solution File, Format Version 12.00
# Visual Studio Version 16
VisualStudioVersion = 16.0.30204.135
MinimumVisualStudioVersion = 10.0.40219.1
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "mupdfpyswig", "mupdfpyswig.vcxproj", "{985AE4FC-7200-4E8A-B5E2-B8038C110966}"
EndProject
Global
	GlobalSection(SolutionConfigurationPlatforms) = preSolution
		Debug|Win32 = Debug|Win32
		Debug|x64 = Debug|x64
		DebugGSView|Win32 = DebugGSView|Win32
		DebugGSView|x64 = DebugGSView|x64
		DebugJava|Win32 = DebugJava|Win32
		DebugJava|x64 = DebugJava|x64
		DebugOpenSSL|Win32 = DebugOpenSSL|Win32
		DebugOpenSSL|x64 = DebugOpenSSL|x64
		DebugPython|Win32 = DebugPython|Win32
		DebugPython|x64 = DebugPython|x64
		DebugTesseract|Win32 = DebugTesseract|Win32
		DebugTesseract|x64 = DebugTesseract|x64
		Memento|Win32 = Memento|Win32
		Memento|x64 = Memento|x64
		MementoOpenSSL|Win32 = MementoOpenSSL|Win32
		MementoOpenSSL|x64 = MementoOpenSSL|x64
		MementoTesseract|Win32 = MementoTesseract|Win32
		MementoTesseract|x64 = MementoTesseract|x64
		Release|Win32 = Release|Win32
		Release|x64 = Release|x64
		ReleaseGSView|Win32 = ReleaseGSView|Win32
		ReleaseGSView|x64 = ReleaseGSView|x64
		ReleaseJava|Win32 = ReleaseJava|Win32
		ReleaseJava|x64 = ReleaseJava|x64
		ReleaseOpenSSL|Win32 = ReleaseOpenSSL|Win32
		ReleaseOpenSSL|x64 = ReleaseOpenSSL|x64
		ReleasePython|Win32 = ReleasePython|Win32
		ReleasePython|x64 = ReleasePython|x64
		ReleaseTesseract|Win32 = ReleaseTesseract|Win32
		ReleaseTesseract|x64 = ReleaseTesseract|x64
	EndGlobalSection
	GlobalSection(ProjectConfigurationPlatforms) = postSolution
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Debug|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Debug|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Debug|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Debug|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugGSView|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugGSView|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugGSView|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugGSView|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugJava|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugJava|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugJava|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugJava|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugOpenSSL|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugOpenSSL|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugOpenSSL|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugOpenSSL|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugPython|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugPython|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugPython|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugPython|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugTesseract|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugTesseract|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugTesseract|x64.ActiveCfg = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.DebugTesseract|x64.Build.0 = Debug|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Memento|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Memento|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Memento|x64.ActiveCfg = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Memento|x64.Build.0 = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoOpenSSL|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoOpenSSL|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoOpenSSL|x64.ActiveCfg = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoOpenSSL|x64.Build.0 = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoTesseract|Win32.ActiveCfg = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoTesseract|Win32.Build.0 = Debug|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoTesseract|x64.ActiveCfg = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.MementoTesseract|x64.Build.0 = Disabled|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Release|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Release|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Release|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.Release|x64.Build.0 = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseGSView|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseGSView|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseGSView|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseGSView|x64.Build.0 = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseJava|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseJava|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseJava|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseJava|x64.Build.0 = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseOpenSSL|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseOpenSSL|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseOpenSSL|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseOpenSSL|x64.Build.0 = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleasePython|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleasePython|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleasePython|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleasePython|x64.Build.0 = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseTesseract|Win32.ActiveCfg = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseTesseract|Win32.Build.0 = Release|Win32
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseTesseract|x64.ActiveCfg = Release|x64
		{985AE4FC-7200-4E8A-B5E2-B8038C110966}.ReleaseTesseract|x64.Build.0 = Release|x64
	EndGlobalSection
	GlobalSection(SolutionProperties) = preSolution
		HideSolutionNode = FALSE
	EndGlobalSection
	GlobalSection(ExtensibilityGlobals) = postSolution
		SolutionGuid = {2E24DFDB-899D-4402-8236-30B1678A086B}
	EndGlobalSection
EndGlobal







mupdf-1.21.1-source/platform/win32/mupdfpyswig.vcxproj

 
   
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       Disabled
       Win32
    
     
       Disabled
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {985AE4FC-7200-4E8A-B5E2-B8038C110966}
     mupdfcpp
     Win32Proj
     10.0
  
   
   
     DynamicLibrary
     v142
     Unicode
     true
  
   
     DynamicLibrary
     v142
     Unicode
  
   
     DynamicLibrary
     v142
     Unicode
     true
  
   
     DynamicLibrary
     v142
     Unicode
  
   
     v142
  
   
     v142
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     true
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     false
     $(ProjectName)
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
     false
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
     false
     $(ProjectName)
  
   
     
       Disabled
       ../../include;../../platform/c++/include;%MUPDF_PYTHON_INCLUDE_PATH%;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;FZ_DLL_CLIENT;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebugDLL
       
       Level3
       ProgramDatabase
       false
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       MachineX86
       %MUPDF_PYTHON_LIBRARY_PATH%;Debug;%(AdditionalLibraryDirectories)
       mupdfcpp.lib;%(AdditionalDependencies)
    
  
   
     
       X64
    
     
       Disabled
       ../../include;../../platform/c++/include;%MUPDF_PYTHON_INCLUDE_PATH%;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;FZ_DLL_CLIENT;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebugDLL
       
       Level3
       ProgramDatabase
       false
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       MachineX64
       %MUPDF_PYTHON_LIBRARY_PATH%;x64/Debug;%(AdditionalLibraryDirectories)
       mupdfcpp64.lib;%(AdditionalDependencies)
    
  
   
     
       ../../include;../../platform/c++/include;%MUPDF_PYTHON_INCLUDE_PATH%;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;FZ_DLL_CLIENT;%(PreprocessorDefinitions)
       MultiThreadedDLL
       
       Level3
       ProgramDatabase
       
       false
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       true
       true
       MachineX86
       %MUPDF_PYTHON_LIBRARY_PATH%;Release;%(AdditionalLibraryDirectories)
       mupdfcpp.lib;%(AdditionalDependencies)
    
  
   
     
       X64
    
     
       ../../include;../../platform/c++/include;%MUPDF_PYTHON_INCLUDE_PATH%;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;FZ_DLL_CLIENT;%(PreprocessorDefinitions)
       MultiThreadedDLL
       
       Level3
       ProgramDatabase
       false
    
     
       $(OutDir)$(ProjectName).dll
       true
       Windows
       true
       true
       MachineX64
       %MUPDF_PYTHON_LIBRARY_PATH%;x64/Release;%(AdditionalLibraryDirectories)
       mupdfcpp64.lib;%(AdditionalDependencies)
    
  
   
     
       true
    
  
   
  
   
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/muraster.vcxproj

 
   
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {0FDC74D7-D18C-45CE-94D6-EDFCC5A0CDF2}
     mupdf
     10.0
  
   
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
       
    
     
       true
       true
       true
       MachineX86
    
  
   
     
       X64
    
     
       MaxSpeed
       true
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;NDEBUG;%(PreprocessorDefinitions)
       MultiThreaded
       true
       Level3
       ProgramDatabase
    
     
       true
       true
       true
       MachineX64
    
  
   
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
    
  
   
     
       X64
    
     
       Disabled
       ..\..\include;%(AdditionalIncludeDirectories)
       WIN64;_DEBUG;MEMENTO=1;%(PreprocessorDefinitions)
       
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX64
    
  
   
     
  
   
     
       {5f615f91-dff8-4f05-bf48-6222b7d86519}
       false
    
     
       {de21fa8a-fc8a-47e0-87e4-dce8808bfc9b}
       false
    
     
       {52dcab29-c8ee-4422-954c-29afa6b33e22}
       false
    
  
   
   
  







mupdf-1.21.1-source/platform/win32/mutool.vcxproj

 
   
     
       DebugOpenSSL
       Win32
    
     
       DebugOpenSSL
       x64
    
     
       DebugTesseract
       Win32
    
     
       DebugTesseract
       x64
    
     
       Debug
       Win32
    
     
       Debug
       x64
    
     
       MementoOpenSSL
       Win32
    
     
       MementoOpenSSL
       x64
    
     
       MementoTesseract
       Win32
    
     
       MementoTesseract
       x64
    
     
       Memento
       Win32
    
     
       Memento
       x64
    
     
       ReleaseOpenSSL
       Win32
    
     
       ReleaseOpenSSL
       x64
    
     
       ReleaseTesseract
       Win32
    
     
       ReleaseTesseract
       x64
    
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {00811970-815B-4F64-BC9D-219078B1F3AA}
     mutool
     10.0
  
   
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
     true
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
     Application
     v142
     MultiByte
  
   
   
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
       wsetargv.obj;kernel32.lib;user32.lib;gdi32.lib;winspool.lib;comdlg32.lib;advapi32.lib;shell32.lib;ole32.lib;oleaut32.lib;uuid.lib;odbc32.lib;odbccp32.lib;%(AdditionalDependencies)
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       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
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       EnableFastChecks
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       true
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       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;HAVE_LEPTONICA;HAVE_TESSERACT;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
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       Level3
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       true
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       X64
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       true
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       true
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       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
       wsetargv.obj;kernel32.lib;user32.lib;gdi32.lib;winspool.lib;comdlg32.lib;advapi32.lib;shell32.lib;ole32.lib;oleaut32.lib;uuid.lib;odbc32.lib;odbccp32.lib;%(AdditionalDependencies)
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
       ProgramDatabase
    
     
       true
       MachineX86
       wsetargv.obj;kernel32.lib;user32.lib;gdi32.lib;winspool.lib;comdlg32.lib;advapi32.lib;shell32.lib;ole32.lib;oleaut32.lib;uuid.lib;odbc32.lib;odbccp32.lib;%(AdditionalDependencies)
    
  
   
     
       Disabled
       ..\..\include;..\..\thirdparty\mujs;%(AdditionalIncludeDirectories)
       WIN32;_DEBUG;MEMENTO;HAVE_LEPTONICA;HAVE_TESSERACT;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
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       true
       MachineX86
       wsetargv.obj;kernel32.lib;user32.lib;gdi32.lib;winspool.lib;comdlg32.lib;advapi32.lib;shell32.lib;ole32.lib;oleaut32.lib;uuid.lib;odbc32.lib;odbccp32.lib;%(AdditionalDependencies)
    
  
   
     
       X64
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       X64
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       WIN64;_DEBUG;MEMENTO;%(PreprocessorDefinitions)
       
      
       EnableFastChecks
       MultiThreadedDebug
       Level3
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       true
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       wsetargv.obj;kernel32.lib;user32.lib;gdi32.lib;winspool.lib;comdlg32.lib;advapi32.lib;shell32.lib;ole32.lib;oleaut32.lib;uuid.lib;odbc32.lib;odbccp32.lib;%(AdditionalDependencies)
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mupdf-1.21.1-source/platform/x11/curl_stream.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "curl_stream.h"

#include <assert.h>
#include <string.h>
#include <ctype.h>

#include <curl/curl.h>

#ifdef _WIN32
#include <windows.h>
#else
#include <pthread.h>
#endif

#undef DEBUG_BLOCK_FETCHING

#ifdef DEBUG_BLOCK_FETCHING
#ifdef _WIN32
#include <varargs.h>
static void
output(const char *fmt, ...)
{
	va_list args;
	char text[256];

	va_start(args, fmt);
	vsnprintf(text, sizeof(text), fmt, args);
	va_end(args);

	OutputDebugString(text);
}
#else
#define output printf
#endif

#define DEBUG_MESSAGE(A) do { output A; } while(0)
#else
#define DEBUG_MESSAGE(A) do { } while(0)
#endif

#define BLOCK_SHIFT 18
#define BLOCK_SIZE (1<<BLOCK_SHIFT)

#define HAVE_BLOCK(map, num) (((map)[(num)>>3] & (1<<((num) & 7))) != 0)

typedef struct curlstate
{
	fz_context *ctx;
	CURL *easy;

	/* START: The following entries are protected by the lock */
	CURLcode curl_error;
	char error_buffer[CURL_ERROR_SIZE];
	int data_arrived;
	int complete;
	int kill_thread;
	int accept_ranges;
	int head;

	/* content buffer */
	size_t content_length; /* 0 => Unknown length */
	unsigned char *buffer;
	size_t buffer_fill;
	size_t buffer_max;

	/* map of which blocks we have */
	unsigned char *map;
	size_t map_length;

	/* outstanding curl request info */
	size_t next_fill_start; /* The next file offset we will fetch to */
	size_t current_fill_start; /* The current file offset we are fetching to */
	size_t current_fill_end;
	/* END: The above entries are protected by the lock */

	void (*more_data)(void *,int);
	void *more_data_arg;

	unsigned char public_buffer[4096];

	/* We assume either Windows threads or pthreads here. */
#ifdef _WIN32
	void *thread;
	DWORD thread_id;
	HANDLE mutex;
#else
	pthread_t thread;
	pthread_mutex_t mutex;
#endif
} curlstate;

#ifdef _WIN32
static int locked;

static void
lock(curlstate *state)
{
	WaitForSingleObject(state->mutex, INFINITE);
	assert(locked == 0);
	locked = 1;
}

static void
unlock(curlstate *state)
{
	assert(locked == 1);
	locked = 0;
	ReleaseMutex(state->mutex);
}
#else
static void
lock(curlstate *state)
{
	pthread_mutex_lock(&state->mutex);
}

static void
unlock(curlstate *state)
{
	pthread_mutex_unlock(&state->mutex);
}
#endif

static size_t on_curl_header(void *ptr, size_t size, size_t nmemb, void *state_)
{
	struct curlstate *state = state_;

	lock(state);
	if (fz_strncasecmp(ptr, "Accept-Ranges: bytes", 20) == 0)
	{
		DEBUG_MESSAGE(("header arrived with Accept-Ranges!\n"));
		state->accept_ranges = 1;
	}

	if (fz_strncasecmp(ptr, "Content-Length:", 15) == 0)
	{
		char *s = ptr;
		state->content_length = fz_atoi(s + 15);
		DEBUG_MESSAGE(("header arrived with Content-Length: %zu\n", state->content_length));
	}
	unlock(state);

	return nmemb * size;
}

static size_t on_curl_data(void *ptr, size_t size, size_t nmemb, void *state_)
{
	struct curlstate *state = state_;
	size_t old_start;

	size *= nmemb;

	lock(state);
	if (state->data_arrived == 0)
	{
		/* This is the first time data has arrived.
		 * If the header has Accept-Ranges then we can do byte requests.
		 * We know the Content-Length from having processed the header already.
		 */
		if (state->content_length == 0)
		{
			/* What a crap server. Won't tell us how big the file
			 * is. We'll have to expand as data as arrives. */
			DEBUG_MESSAGE(("have no length!\n"));
		}
		else if (state->accept_ranges)
		{
			/* We got a range header, and the correct http response
			 * code. We can assume that byte fetches are accepted
			 * and we'll run without progressive mode. */
			size_t len = state->content_length;
			state->map_length = (len+BLOCK_SIZE-1)>>BLOCK_SHIFT;
			state->map = fz_malloc_no_throw(state->ctx, (state->map_length+7)>>3);
			state->buffer = fz_malloc_no_throw(state->ctx, len);
			state->buffer_max = len;
			if (state->map == NULL || state->buffer == NULL)
			{
				unlock(state);
				return 0;
			}
			memset(state->map, 0, (state->map_length+7)>>3);
			DEBUG_MESSAGE(("have range header content_length=%zu!\n", state->content_length));
		}
		else
		{
			/* We know the length, and that we can use ByteRanges -
			 * we can run as a progressive file. */
			state->buffer = fz_malloc_no_throw(state->ctx, state->content_length);
			if (state->buffer == NULL)
			{
				unlock(state);
				return 0;
			}
			state->buffer_max = state->content_length;
		}

		state->data_arrived = 1;
	}

	if (state->content_length == 0)
	{
		size_t newsize = (state->current_fill_start + size);
		if (newsize > state->buffer_max)
		{
			/* Expand the buffer */
			size_t new_max = state->buffer_max * 2;
			if (new_max == 0)
				new_max = 4096;
			fz_try(state->ctx)
				state->buffer = fz_realloc_array(state->ctx, state->buffer, new_max, unsigned char);
			fz_catch(state->ctx)
			{
				unlock(state);
				return 0;
			}
			state->buffer_max = new_max;
		}
	}

	DEBUG_MESSAGE(("data arrived: offset=%ld len=%ld\n", state->current_fill_start, size));
	/* Although we always trigger fills starting on block boundaries,
	 * code this to allow for curl calling us to copy smaller blocks
	 * as they arrive. */
	old_start = state->current_fill_start;
	if (state->current_fill_start + size > state->buffer_max) {
		unlock(state);
		return 0;
	}
	memcpy(state->buffer + state->current_fill_start, ptr, size);
	state->current_fill_start += size;
	/* If we've reached the end, or at least a different block
	 * mark that we've got that block. */
	if (state->map && (state->current_fill_start == state->content_length ||
		(((state->current_fill_start ^ old_start) & ~(BLOCK_SIZE-1)) != 0)))
	{
		old_start >>= BLOCK_SHIFT;
		state->map[old_start>>3] |= 1<<(old_start & 7);
	}
	unlock(state);

	return size;
}

static void fetch_chunk(struct curlstate *state)
{
	char text[32];
	size_t block, start, end;
	CURLcode ret;

	ret = curl_easy_perform(state->easy);
	if (ret != CURLE_OK) {
		/* If we get an error, store it, and kill the thread.
		 * The next fetch will return it. */
		lock(state);
		state->curl_error = ret;
		state->kill_thread = 1;
		unlock(state);
		return;
	}

	/* We finished the header, now request the body. */
	lock(state);
	if (state->head)
	{
		state->head = 0;
		curl_easy_setopt(state->easy, CURLOPT_NOBODY, 0);
		curl_easy_setopt(state->easy, CURLOPT_HEADERFUNCTION, NULL);
		curl_easy_setopt(state->easy, CURLOPT_WRITEHEADER, NULL);
		if (state->accept_ranges)
		{
			fz_snprintf(text, 32, "%d-%d", 0, BLOCK_SIZE-1);
			curl_easy_setopt(state->easy, CURLOPT_RANGE, text);
			state->next_fill_start = BLOCK_SIZE;
		}
		unlock(state);
		return;
	}

	/* We finished the current body. If not accepting ranges, that's the end. */
	if (!state->accept_ranges)
	{
		DEBUG_MESSAGE(("we got it all, in one request.\n"));
		state->complete = 1;
		state->kill_thread = 1;
		unlock(state);
		return;
	}

	/* Find the next block to fetch */
	assert((state->next_fill_start & (BLOCK_SHIFT-1)) == 0);
	block = state->next_fill_start>>BLOCK_SHIFT;
	if (state->content_length > 0)
	{
		/* Find the next block that we haven't got */
		size_t map_length = state->map_length;
		unsigned char *map = state->map;
		while (block < map_length && HAVE_BLOCK(map, block))
			++block;
		if (block == map_length)
		{
			block = 0;
			while (block < map_length && HAVE_BLOCK(map, block))
				++block;
			if (block == map_length)
			{
				/* We've got it all! */
				DEBUG_MESSAGE(("we got it all block=%zu map_length=%zu!\n", block, map_length));
				state->complete = 1;
				state->kill_thread = 1;
				unlock(state);
				return;
			}
		}
	}
	else
	{
		state->complete = 1;
		state->kill_thread = 1;
		unlock(state);
		return;
	}

	DEBUG_MESSAGE(("block requested was %zu, fetching %zu\n", state->next_fill_start>>BLOCK_SHIFT, block));

	/* Set up fetch of that block */
	start = block<<BLOCK_SHIFT;
	end = start + BLOCK_SIZE-1;
	state->current_fill_start = start;
	if (state->content_length > 0 && end >= state->content_length)
		end = state->content_length-1;
	state->current_fill_end = end;
	fz_snprintf(text, 32, "%d-%d", start, end);

	/* Unless anyone changes this in the meantime, the
	 * next block we fetch will follow on from this one. */
	state->next_fill_start = state->current_fill_start+BLOCK_SIZE;
	unlock(state);

	/* Request next range! */
	DEBUG_MESSAGE(("requesting range %s\n", text));
	curl_easy_setopt(state->easy, CURLOPT_RANGE, text);
}

static int cs_next(fz_context *ctx, fz_stream *stream, size_t len)
{
	struct curlstate *state = stream->state;
	size_t len_read = 0;
	int64_t read_point = stream->pos;
	int block = read_point>>BLOCK_SHIFT;
	size_t left_over = (-read_point) & (BLOCK_SIZE-1);
	unsigned char *buf = state->public_buffer;
	int err_type;

	assert(len != 0);

	stream->rp = stream->wp = buf;
	lock(state);
	err_type = state->complete ? FZ_ERROR_GENERIC : FZ_ERROR_TRYLATER;

	/* If we got an error from the fetching thread,
	 * throw it here (but just once). */
	if (state->curl_error)
	{
		CURLcode err = state->curl_error;
		char errstr[CURL_ERROR_SIZE];
		memcpy(errstr, state->error_buffer, CURL_ERROR_SIZE);
		memset(state->error_buffer, 0, CURL_ERROR_SIZE);
		state->curl_error = 0;
		unlock(state);
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot fetch data: %s: %s", curl_easy_strerror(err), errstr);
	}

	if ((size_t) read_point > state->content_length)
	{
		unlock(state);
		if (state->data_arrived == 0)
			fz_throw(ctx, err_type, "read of a block we don't have (A) (offset=%ld)", read_point);
		return EOF;
	}

	if (len > sizeof(state->public_buffer))
		len = sizeof(state->public_buffer);

	if (state->map == NULL)
	{
		/* We are doing a simple linear fetch as we don't know the
		 * content length. */
		if (read_point + len > state->current_fill_start)
		{
			unlock(state);
			fz_throw(ctx, err_type, "read of a block we don't have (B) (offset=%ld)", read_point);
		}
		memcpy(buf, state->buffer + read_point, len);
		unlock(state);
		stream->wp = buf + len;
		stream->pos += len;
		if (len == 0)
			return EOF;
		return *stream->rp++;
	}

	/* We are reading from a "mapped" file */
	if (read_point + len > state->content_length)
		len = state->content_length - read_point;
	if (left_over > len)
		left_over = len;
	if (left_over > 0)
	{
		/* We are starting midway through a block */
		if (!HAVE_BLOCK(state->map, block))
		{
			state->next_fill_start = block<<BLOCK_SHIFT;
			unlock(state);
			fz_throw(ctx, err_type, "read of a block we don't have (C) (offset=%ld)", read_point);
		}
		block++;
		memcpy(buf, state->buffer + read_point, left_over);
		buf += left_over;
		read_point += left_over;
		len -= left_over;
		len_read += left_over;
	}

	/* Copy any complete blocks */
	while (len > BLOCK_SIZE)
	{
		if (!HAVE_BLOCK(state->map, block))
		{
			/* We don't have enough data to fulfill the request. */
			/* Fetch the next block from here. */
			unlock(state);
			state->next_fill_start = block<<BLOCK_SHIFT;
			stream->wp += len_read;
			stream->pos += len_read;
			/* If we haven't fetched anything, throw. */
			if (len_read == 0)
				fz_throw(ctx, err_type, "read of a block we don't have (D) (offset=%ld)", read_point);
			/* Otherwise, we got at least one byte, so we can safely return that. */
			return *stream->rp++;
		}
		block++;
		memcpy(buf, state->buffer + read_point, BLOCK_SIZE);
		buf += BLOCK_SIZE;
		read_point += BLOCK_SIZE;
		len -= BLOCK_SIZE;
		len_read += BLOCK_SIZE;
	}

	/* Copy any trailing bytes */
	if (len > 0)
	{
		if (!HAVE_BLOCK(state->map, block))
		{
			/* We don't have enough data to fulfill the request. */
			/* Fetch the next block from here. */
			unlock(state);
			state->next_fill_start = block<<BLOCK_SHIFT;
			stream->wp += len_read;
			stream->pos += len_read;
			/* If we haven't fetched anything, throw. */
			if (len_read == 0)
				fz_throw(ctx, err_type, "read of a block we don't have (E) (offset=%ld)", read_point);
			/* Otherwise, we got at least one byte, so we can safely return that. */
			return *stream->rp++;
		}
		memcpy(buf, state->buffer + read_point, len);
		len_read += len;
	}

	unlock(state);
	stream->wp += len_read;
	stream->pos += len_read;
	if (len_read == 0)
		return EOF;
	return *stream->rp++;
}

static void cs_close(fz_context *ctx, void *state_)
{
	struct curlstate *state = state_;

	lock(state);
	state->kill_thread = 1;
	unlock(state);

#ifdef _WIN32
	WaitForSingleObject(state->thread, INFINITE);
	CloseHandle(state->thread);
	CloseHandle(state->mutex);
#else
	pthread_join(state->thread, NULL);
	pthread_mutex_destroy(&state->mutex);
#endif

	curl_easy_cleanup(state->easy);
	fz_free(ctx, state->buffer);
	fz_free(ctx, state->map);
	fz_free(ctx, state);
}

static void cs_seek(fz_context *ctx, fz_stream *stm, int64_t offset, int whence)
{
	struct curlstate *state = stm->state;

	stm->wp = stm->rp;
	if (whence == SEEK_END)
	{
		size_t clen;
		int data_arrived;
		int complete;
		lock(state);
		data_arrived = state->data_arrived;
		clen = state->content_length;
		complete = state->complete;
		unlock(state);
		if (!data_arrived && !complete)
			fz_throw(ctx, FZ_ERROR_TRYLATER, "still awaiting file length");
		stm->pos = clen + offset;
	}
	else if (whence == SEEK_CUR)
		stm->pos += offset;
	else
		stm->pos = offset;
	if (stm->pos < 0)
		stm->pos = 0;
}

static void
fetcher_thread(curlstate *state)
{
	/* Keep fetching chunks on a background thread until
	 * either we have to kill the thread, or the fetch
	 * is complete. */
	while (1) {
		int complete;
		lock(state);
		complete = state->complete || state->kill_thread;
		unlock(state);
		if (complete)
			break;
		fetch_chunk(state);
		if (state->more_data)
			state->more_data(state->more_data_arg, 0);
	}
	if (state->more_data)
		state->more_data(state->more_data_arg, 1);
	lock(state);
	state->complete = 1;
	unlock(state);
}

#ifdef _WIN32
static DWORD WINAPI
win_thread(void *lparam)
{
	fetcher_thread((curlstate *)lparam);

	return 0;
}
#else
static void *
pthread_thread(void *arg)
{
	fetcher_thread((curlstate *)arg);
	return NULL;
}
#endif

fz_stream *fz_open_url(fz_context *ctx, const char *url, int kbps, void (*more_data)(void *,int), void *more_data_arg)
{
	struct curlstate *state;
	fz_stream *stm;
	CURLcode code;

	state = fz_malloc_struct(ctx, struct curlstate);
	state->ctx = ctx;

	code = curl_global_init(CURL_GLOBAL_ALL);
	if (code != CURLE_OK)
		fz_throw(ctx, FZ_ERROR_GENERIC, "curl_global_init failed");

	state->easy = curl_easy_init();
	if (!state->easy)
		fz_throw(ctx, FZ_ERROR_GENERIC, "curl_easy_init failed");

	curl_easy_setopt(state->easy, CURLOPT_URL, url);
	curl_easy_setopt(state->easy, CURLOPT_FOLLOWLOCATION, 1);
	curl_easy_setopt(state->easy, CURLOPT_MAXREDIRS, 12);
	curl_easy_setopt(state->easy, CURLOPT_SSL_VERIFYPEER, 0);
	curl_easy_setopt(state->easy, CURLOPT_SSL_VERIFYHOST, 0);
	curl_easy_setopt(state->easy, CURLOPT_MAX_RECV_SPEED_LARGE, kbps * 1024);
	curl_easy_setopt(state->easy, CURLOPT_HEADERFUNCTION, on_curl_header);
	curl_easy_setopt(state->easy, CURLOPT_WRITEHEADER, state);
	curl_easy_setopt(state->easy, CURLOPT_WRITEFUNCTION, on_curl_data);
	curl_easy_setopt(state->easy, CURLOPT_WRITEDATA, state);
	curl_easy_setopt(state->easy, CURLOPT_FAILONERROR, 1L);
	curl_easy_setopt(state->easy, CURLOPT_ERRORBUFFER, &state->error_buffer);
#ifdef DEBUG_BLOCK_FETCHING
	curl_easy_setopt(state->easy, CURLOPT_VERBOSE, 1L);
#endif

	/* Get only the HEAD first. */
	state->head = 1;
	curl_easy_setopt(state->easy, CURLOPT_NOBODY, 1);

#ifdef _WIN32
	state->mutex = CreateMutex(NULL, FALSE, NULL);
	if (state->mutex == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "mutex creation failed");

	state->thread = CreateThread(NULL, 0, win_thread, state, 0, &state->thread_id);
	if (state->thread == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "thread creation failed");
#else
	if (pthread_mutex_init(&state->mutex, NULL))
		fz_throw(ctx, FZ_ERROR_GENERIC, "mutex creation failed");

	if (pthread_create(&state->thread, NULL, pthread_thread, state))
		fz_throw(ctx, FZ_ERROR_GENERIC, "thread creation failed");
#endif
	state->more_data = more_data;
	state->more_data_arg = more_data_arg;

	stm = fz_new_stream(ctx, state, cs_next, cs_close);
	stm->progressive = 1;
	stm->seek = cs_seek;
	return stm;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef CURL_STREAM_H
#define CURL_STREAM_H
fz_stream *fz_open_file_progressive(fz_context *ctx, const char *filename, int kbps,
	void (*on_data)(void*,int), void *arg);
fz_stream *fz_open_url(fz_context *ctx, const char *url, int kbps,
	void (*on_data)(void*,int), void *arg);
#endif
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#include "pdfapp.h"
#include "curl_stream.h"
#include "mupdf/helpers/pkcs7-openssl.h"

#include <string.h>
#include <limits.h>
#include <stdlib.h>
#include <stdio.h>

#ifdef _WIN32
#include <windows.h>
#include <direct.h> /* for getcwd */
#else
#include <unistd.h> /* for getcwd */
#endif

#define BEYOND_THRESHHOLD 40

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

#ifndef MAX
#define MAX(a,b) ((a) > (b) ? (a) : (b))
#endif

static int convert_to_accel_path(fz_context *ctx, char outname[], char *absname, size_t len)
{
	char *tmpdir;
	char *s;

	tmpdir = getenv("TEMP");
	if (!tmpdir)
		tmpdir = getenv("TMP");
	if (!tmpdir)
		tmpdir = "/var/tmp";
	if (!fz_is_directory(ctx, tmpdir))
		tmpdir = "/tmp";

	if (absname[0] == '/' || absname[0] == '\\')
		++absname;

	s = absname;
	while (*s) {
		if (*s == '/' || *s == '\\' || *s == ':')
			*s = '%';
		++s;
	}

	if (fz_snprintf(outname, len, "%s/%s.accel", tmpdir, absname) >= len)
		return 0;
	return 1;
}

static int get_accelerator_filename(fz_context *ctx, char outname[], size_t len, const char *filename)
{
	char absname[PATH_MAX];
	if (!fz_realpath(filename, absname))
		return 0;
	if (!convert_to_accel_path(ctx, outname, absname, len))
		return 0;
	return 1;
}

static void save_accelerator(fz_context *ctx, fz_document *doc, const char *filename)
{
	char absname[PATH_MAX];

	if (!doc)
		return;
	if (!fz_document_supports_accelerator(ctx, doc))
		return;
	if (!get_accelerator_filename(ctx, absname, sizeof(absname), filename))
		return;

	fz_save_accelerator(ctx, doc, absname);
}

enum panning
{
	DONT_PAN = 0,
	PAN_TO_TOP,
	PAN_TO_BOTTOM
};

enum
{
	PDFAPP_OUTLINE_DEFERRED = 1,
	PDFAPP_OUTLINE_LOAD_NOW = 2
};

#ifdef HAVE_CURL
static void pdfapp_sleep(int ms)
{
#ifdef _WIN32
	Sleep(ms);
#else
	usleep(ms * 1000);
#endif
}
#endif

static void pdfapp_showpage(pdfapp_t *app, int loadpage, int drawpage, int repaint, int transition, int searching);

static const int zoomlist[] = {
	18, 24, 36, 54, 72, 96, 120, 144, 180,
	216, 288, 360, 432, 504, 576, 648, 720,
	792, 864, 936, 1008, 1080, 1152
};

static int zoom_in(int oldres)
{
	int i;
	for (i = 0; i < (int)nelem(zoomlist) - 1; ++i)
		if (zoomlist[i] <= oldres && zoomlist[i+1] > oldres)
			return zoomlist[i+1];
	return zoomlist[i];
}

static int zoom_out(int oldres)
{
	int i;
	for (i = 0; i < (int)nelem(zoomlist) - 1; ++i)
		if (zoomlist[i] < oldres && zoomlist[i+1] >= oldres)
			return zoomlist[i];
	return zoomlist[0];
}

void pdfapp_warn(pdfapp_t *app, const char *fmt, ...)
{
	char buf[1024];
	va_list ap;
	va_start(ap, fmt);
	fz_vsnprintf(buf, sizeof(buf), fmt, ap);
	va_end(ap);
	buf[sizeof(buf)-1] = 0;
	winwarn(app, buf);
}

void pdfapp_error(pdfapp_t *app, char *msg)
{
	winerror(app, msg);
}

char *pdfapp_version(pdfapp_t *app)
{
	return
		"MuPDF " FZ_VERSION "\n"
		"Copyright 2006-2022 Artifex Software, Inc.\n";
}

char *pdfapp_usage(pdfapp_t *app)
{
	return
		"[\t\t-- rotate left\n"
		"]\t\t-- rotate right\n"
		"h left\t\t-- scroll left\n"
		"j down\t\t-- scroll down\n"
		"k up\t\t-- scroll up\n"
		"l right\t\t-- scroll right\n"
		"+\t\t-- zoom in\n"
		"-\t\t-- zoom out\n"
		"W\t\t-- zoom to fit window width\n"
		"H\t\t-- zoom to fit window height\n"
		"Z\t\t-- zoom to fit page\n"
		"z\t\t-- reset zoom\n"
		"<\t\t-- decrease font size (EPUB only)\n"
		">\t\t-- increase font size (EPUB only)\n"
		"w\t\t-- shrinkwrap\n"
		"f\t\t-- fullscreen\n"
		"r\t\t-- reload file\n"
		". pgdn space\t-- next page\n"
		", pgup b\t-- previous page\n"
		"m\t\t-- mark page for snap back\n"
		"t\t\t-- pop back to latest mark\n"
		"1m\t\t-- mark page in register 1\n"
		"1t\t\t-- go to page in register 1\n"
		"G\t\t-- go to last page\n"
		"123g\t\t-- go to page 123\n"
		"/\t\t-- search forwards for text\n"
		"?\t\t-- search backwards for text\n"
		"n\t\t-- find next search result\n"
		"N\t\t-- find previous search result\n"
		"c\t\t-- toggle between color and grayscale\n"
		"I\t\t-- toggle inverted color mode\n"
		"C\t\t-- toggle tinted color mode\n"
		"E\t\t-- enable/disable ICC color mode\n"
		"e\t\t-- enable/disable spot color mode\n"
		"q\t\t-- quit\n"
	;
}

void pdfapp_init(fz_context *ctx, pdfapp_t *app)
{
	memset(app, 0, sizeof(pdfapp_t));
	app->scrw = 640;
	app->scrh = 480;
	app->resolution = 72;
	app->ctx = ctx;

	app->layout_w = FZ_DEFAULT_LAYOUT_W;
	app->layout_h = FZ_DEFAULT_LAYOUT_H;
	app->layout_em = FZ_DEFAULT_LAYOUT_EM;
	app->layout_css = NULL;
	app->layout_use_doc_css = 1;

	app->transition.duration = 0.25f;
	app->transition.type = FZ_TRANSITION_FADE;
#ifdef _WIN32
	app->colorspace = fz_device_bgr(ctx);
#else
	app->colorspace = fz_device_rgb(ctx);
#endif
	app->tint_white = 0xFFFAF0;

	app->useicc = 1;
	app->useseparations = 0;
	app->aalevel = 8;
}

void pdfapp_setresolution(pdfapp_t *app, int res)
{
	app->default_resolution = res;
	app->resolution = res;
}

void pdfapp_invert(pdfapp_t *app, fz_rect rect)
{
	fz_invert_pixmap_rect(app->ctx, app->image, fz_round_rect(rect));
}

void pdfapp_reloadfile(pdfapp_t *app)
{
	char filename[PATH_MAX];
	fz_strlcpy(filename, app->docpath, PATH_MAX);
	pdfapp_close(app);
	pdfapp_open(app, filename, 1);
}

static void event_cb(fz_context *ctx, pdf_document *doc, pdf_doc_event *evt, void *data)
{
	pdfapp_t *app = (pdfapp_t *)data;

	switch (evt->type)
	{
	case PDF_DOCUMENT_EVENT_ALERT:
		{
			pdf_alert_event *alert = pdf_access_alert_event(ctx, evt);
			winalert(app, alert);
		}
		break;

	case PDF_DOCUMENT_EVENT_PRINT:
		winprint(app);
		break;

	case PDF_DOCUMENT_EVENT_EXEC_MENU_ITEM:
		{
			const char *item = pdf_access_exec_menu_item_event(ctx, evt);

			if (!strcmp(item, "Print"))
				winprint(app);
			else
				pdfapp_warn(app, "The document attempted to execute menu item: %s. (Not supported)", item);
		}
		break;

	case PDF_DOCUMENT_EVENT_LAUNCH_URL:
		{
			pdf_launch_url_event *launch_url = pdf_access_launch_url_event(ctx, evt);

			pdfapp_warn(app, "The document attempted to open url: %s. (Not supported by app)", launch_url->url);
		}
		break;

	case PDF_DOCUMENT_EVENT_MAIL_DOC:
		{
			pdf_mail_doc_event *mail_doc = pdf_access_mail_doc_event(ctx, evt);

			pdfapp_warn(app, "The document attempted to mail the document%s%s%s%s%s%s%s%s (Not supported)",
				mail_doc->to[0]?", To: ":"", mail_doc->to,
				mail_doc->cc[0]?", Cc: ":"", mail_doc->cc,
				mail_doc->bcc[0]?", Bcc: ":"", mail_doc->bcc,
				mail_doc->subject[0]?", Subject: ":"", mail_doc->subject);
		}
		break;
	}
}

void pdfapp_open(pdfapp_t *app, char *filename, int reload)
{
	pdfapp_open_progressive(app, filename, reload, 0);
}

#ifdef HAVE_CURL
static void
pdfapp_more_data(void *app_, int complete)
{
	pdfapp_t *app = (pdfapp_t *)app_;
	if (complete && app->outline_deferred == PDFAPP_OUTLINE_DEFERRED)
	{
		app->outline_deferred = PDFAPP_OUTLINE_LOAD_NOW;
		winreloadpage(app);
	}
	else if (app->incomplete)
		winreloadpage(app);
}
#endif

static int make_fake_doc(pdfapp_t *app)
{
	fz_context *ctx = app->ctx;
	pdf_document *pdf = NULL;
	fz_buffer *contents = NULL;
	pdf_obj *page_obj = NULL;

	fz_var(contents);
	fz_var(page_obj);

	fz_try(ctx)
	{
		fz_rect mediabox = { 0, 0, app->winw, app->winh };
		int i;

		pdf = pdf_create_document(ctx);

		contents = fz_new_buffer(ctx, 100);
		fz_append_printf(ctx, contents, "1 0 0 RG %g w 0 0 m %g %g l 0 %g m %g 0 l s\n",
			fz_min(mediabox.x1, mediabox.y1) / 20,
			mediabox.x1, mediabox.y1,
			mediabox.y1, mediabox.x1);

		/* Create enough copies of our blank(ish) page so that the
		 * page number is preserved if and when a subsequent load
		 * works. */
		page_obj = pdf_add_page(ctx, pdf, mediabox, 0, NULL, contents);
		for (i = 0; i < app->pagecount; i++)
			pdf_insert_page(ctx, pdf, -1, page_obj);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, page_obj);
		fz_drop_buffer(ctx, contents);
	}
	fz_catch(ctx)
	{
		fz_drop_document(ctx, (fz_document *) pdf);
		return 1;
	}

	app->doc = (fz_document*)pdf;
	return 0;
}

void pdfapp_open_progressive(pdfapp_t *app, char *filename, int reload, int kbps)
{
	fz_context *ctx = app->ctx;
	char *password = "";
	pdf_document *idoc;

	fz_try(ctx)
	{
		fz_register_document_handlers(ctx);

		if (app->layout_css)
		{
			fz_buffer *buf = fz_read_file(ctx, app->layout_css);
			fz_set_user_css(ctx, fz_string_from_buffer(ctx, buf));
			fz_drop_buffer(ctx, buf);
		}

		fz_set_use_document_css(ctx, app->layout_use_doc_css);

#ifdef HAVE_CURL
		if (!strncmp(filename, "http://", 7) || !strncmp(filename, "https://", 8))
		{
			app->stream = fz_open_url(ctx, filename, kbps, pdfapp_more_data, app);
			while (1)
			{
				fz_try(ctx)
				{
					fz_seek(ctx, app->stream, 0, SEEK_SET);
					app->doc = fz_open_document_with_stream(ctx, filename, app->stream);
				}
				fz_catch(ctx)
				{
					if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
					{
						pdfapp_sleep(100);
						continue;
					}
					fz_rethrow(ctx);
				}
				break;
			}
		}
		else if (kbps > 0)
		{
			app->stream = fz_open_file_progressive(ctx, filename, kbps, pdfapp_more_data, app);
			while (1)
			{
				fz_try(ctx)
				{
					fz_seek(ctx, app->stream, 0, SEEK_SET);
					app->doc = fz_open_document_with_stream(ctx, filename, app->stream);
				}
				fz_catch(ctx)
				{
					if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
					{
						pdfapp_sleep(100);
						continue;
					}
					fz_rethrow(ctx);
				}
				break;
			}
		}
		else
#endif
		{
			char accelpath[PATH_MAX];
			char *accel = NULL;
			time_t atime;
			time_t dtime;

			/* If there was an accelerator to load, what would it be called? */
			if (get_accelerator_filename(ctx, accelpath, sizeof(accelpath), filename))
			{
				/* Check whether that file exists, and isn't older than
				 * the document. */
				atime = fz_stat_mtime(accelpath);
				dtime = fz_stat_mtime(filename);
				if (atime == 0)
				{
					/* No accelerator */
				}
				else if (atime > dtime)
					accel = accelpath;
				else
				{
					/* Accelerator data is out of date */
#ifdef _WIN32
					fz_remove_utf8(accelpath);
#else
					remove(accelpath);
#endif
					accel = NULL; /* In case we have jumped up from below */
				}
			}

			app->doc = fz_open_accelerated_document(ctx, filename, accel);
		}
	}
	fz_catch(ctx)
	{
		if (!reload || make_fake_doc(app))
			pdfapp_error(app, "cannot open document");
	}

	idoc = pdf_specifics(app->ctx, app->doc);
	if (idoc)
	{
		fz_try(ctx)
		{
			pdf_enable_js(ctx, idoc);
			pdf_set_doc_event_callback(ctx, idoc, event_cb, NULL, app);
		}
		fz_catch(ctx)
		{
			pdfapp_error(app, "cannot load javascript embedded in document");
		}
	}

	fz_try(ctx)
	{

		if (fz_needs_password(app->ctx, app->doc))
		{
			int okay = fz_authenticate_password(app->ctx, app->doc, password);
			while (!okay)
			{
				password = winpassword(app, filename);
				if (!password)
					fz_throw(ctx, FZ_ERROR_GENERIC, "Needs a password");
				okay = fz_authenticate_password(app->ctx, app->doc, password);
				if (!okay)
					pdfapp_warn(app, "Invalid password.");
			}
		}

		app->docpath = fz_strdup(ctx, filename);
		app->doctitle = fz_strdup(ctx, fz_basename(filename));

		fz_layout_document(app->ctx, app->doc, app->layout_w, app->layout_h, app->layout_em);

		while (1)
		{
			fz_try(ctx)
			{
				app->pagecount = fz_count_pages(app->ctx, app->doc);
				if (app->pagecount <= 0)
					fz_throw(ctx, FZ_ERROR_GENERIC, "No pages in document");
			}
			fz_catch(ctx)
			{
				if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
				{
					continue;
				}
				fz_rethrow(ctx);
			}
			break;
		}
		while (1)
		{
			fz_try(ctx)
			{
				app->outline = fz_load_outline(app->ctx, app->doc);
			}
			fz_catch(ctx)
			{
				app->outline = NULL;
				if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
					app->outline_deferred = PDFAPP_OUTLINE_DEFERRED;
				else
					pdfapp_warn(app, "Failed to load outline.");
			}
			break;
		}
	}
	fz_catch(ctx)
	{
		pdfapp_error(app, "cannot open document");
	}

	if (app->pageno < 1)
		app->pageno = 1;
	if (app->pageno > app->pagecount)
		app->pageno = app->pagecount;
	if (app->resolution < MINRES)
		app->resolution = MINRES;
	if (app->resolution > MAXRES)
		app->resolution = MAXRES;

	if (!reload)
	{
		app->shrinkwrap = 1;
		app->rotate = 0;
		app->panx = 0;
		app->pany = 0;
	}

	pdfapp_showpage(app, 1, 1, 1, 0, 0);
}

void pdfapp_close(pdfapp_t *app)
{
	fz_drop_display_list(app->ctx, app->page_list);
	app->page_list = NULL;

	fz_drop_display_list(app->ctx, app->annotations_list);
	app->annotations_list = NULL;

	fz_drop_separations(app->ctx, app->seps);
	app->seps = NULL;

	fz_drop_stext_page(app->ctx, app->page_text);
	app->page_text = NULL;

	fz_drop_link(app->ctx, app->page_links);
	app->page_links = NULL;

	fz_free(app->ctx, app->doctitle);
	app->doctitle = NULL;

	fz_free(app->ctx, app->docpath);
	app->docpath = NULL;

	fz_drop_pixmap(app->ctx, app->image);
	app->image = NULL;

	fz_drop_pixmap(app->ctx, app->new_image);
	app->new_image = NULL;

	fz_drop_pixmap(app->ctx, app->old_image);
	app->old_image = NULL;

	fz_drop_outline(app->ctx, app->outline);
	app->outline = NULL;

	fz_drop_page(app->ctx, app->page);
	app->page = NULL;

	fz_drop_document(app->ctx, app->doc);
	app->doc = NULL;

#ifdef HAVE_CURL
	fz_drop_stream(app->ctx, app->stream);
#endif

	fz_flush_warnings(app->ctx);
}

static int gen_tmp_file(char *buf, int len)
{
	int i;
	char *name = strrchr(buf, '/');

	if (name == NULL)
		name = strrchr(buf, '\\');

	if (name != NULL)
		name++;
	else
		name = buf;

	for (i = 0; i < 10000; i++)
	{
		FILE *f;
		sprintf(name, "tmp%04d", i);
		f = fopen(buf, "r");
		if (f == NULL)
			return 1;
		fclose(f);
	}

	return 0;
}

static int pdfapp_save(pdfapp_t *app)
{
	char buf[PATH_MAX];

	pdf_document *idoc = pdf_specifics(app->ctx, app->doc);
	if (!idoc)
		return 0;

	if (wingetsavepath(app, buf, PATH_MAX))
	{
		pdf_write_options opts = pdf_default_write_options;

		opts.do_incremental = pdf_can_be_saved_incrementally(app->ctx, idoc);

		if (strcmp(buf, app->docpath) != 0)
		{
			wincopyfile(app, app->docpath, buf);
			pdf_save_document(app->ctx, idoc, buf, &opts);
			pdfapp_close(app);
			pdfapp_open(app, buf, 1);
			return 1;
		}

		if (gen_tmp_file(buf, PATH_MAX))
		{
			int written = 0;

			fz_try(app->ctx)
			{
				wincopyfile(app, app->docpath, buf);
				pdf_save_document(app->ctx, idoc, buf, &opts);
				written = 1;
			}
			fz_catch(app->ctx)
			{
				/* Ignore any error, so we drop out with
				 * failure below. */
			}

			if (written)
			{
				char buf2[PATH_MAX];
				fz_strlcpy(buf2, app->docpath, PATH_MAX);
				pdfapp_close(app);
				winreplacefile(app, buf, buf2);
				pdfapp_open(app, buf2, 1);

				return written;
			}
		}
	}

	return 0;
}

int pdfapp_preclose(pdfapp_t *app)
{
	pdf_document *idoc = pdf_specifics(app->ctx, app->doc);

	if (idoc && pdf_has_unsaved_changes(app->ctx, idoc))
	{
		switch (winsavequery(app))
		{
		case DISCARD:
			return 1;

		case CANCEL:
			return 0;

		case SAVE:
			return pdfapp_save(app);
		}
	}

	return 1;
}

static void pdfapp_viewctm(fz_matrix *mat, pdfapp_t *app)
{
	*mat = fz_transform_page(app->page_bbox, app->resolution, app->rotate);
}

static void pdfapp_panview(pdfapp_t *app, int newx, int newy)
{
	if (newx > 0)
		newx = 0;
	if (newy > 0)
		newy = 0;

	if (newx + app->imgw < app->winw)
		newx = app->winw - app->imgw;
	if (newy + app->imgh < app->winh)
		newy = app->winh - app->imgh;

	if (app->winw >= app->imgw)
		newx = (app->winw - app->imgw) / 2;
	if (app->winh >= app->imgh)
		newy = (app->winh - app->imgh) / 2;

	if (newx != app->panx || newy != app->pany)
		winrepaint(app);

	app->panx = newx;
	app->pany = newy;
}

static void pdfapp_loadpage(pdfapp_t *app, int no_cache)
{
	fz_device *mdev = NULL;
	int errored = 0;
	fz_cookie cookie = { 0 };

	fz_var(mdev);

	fz_drop_display_list(app->ctx, app->page_list);
	fz_drop_display_list(app->ctx, app->annotations_list);
	fz_drop_separations(app->ctx, app->seps);
	fz_drop_stext_page(app->ctx, app->page_text);
	fz_drop_link(app->ctx, app->page_links);
	fz_drop_page(app->ctx, app->page);

	app->page_list = NULL;
	app->annotations_list = NULL;
	app->seps = NULL;
	app->page_text = NULL;
	app->page_links = NULL;
	app->page = NULL;
	app->page_bbox.x0 = 0;
	app->page_bbox.y0 = 0;
	app->page_bbox.x1 = 100;
	app->page_bbox.y1 = 100;

	app->incomplete = 0;

	fz_try(app->ctx)
	{
		app->page = fz_load_page(app->ctx, app->doc, app->pageno - 1);
		if (app->page && app->page->incomplete)
			app->incomplete = 1;
		app->page_bbox = fz_bound_page(app->ctx, app->page);
		app->page_links = fz_load_links(app->ctx, app->page);
	}
	fz_catch(app->ctx)
	{
		if (fz_caught(app->ctx) == FZ_ERROR_TRYLATER)
			app->incomplete = 1;
		else
			pdfapp_warn(app, "Failed to load page.");
		return;
	}

	if (app->useicc)
		fz_enable_icc(app->ctx);
	else
		fz_disable_icc(app->ctx);

	fz_set_aa_level(app->ctx, app->aalevel);

	if (app->useseparations)
	{
		fz_try(app->ctx)
		{
			app->seps = fz_page_separations(app->ctx, app->page);
			if (app->seps)
			{
				int i, n = fz_count_separations(app->ctx, app->seps);
				for (i = 0; i < n; i++)
					fz_set_separation_behavior(app->ctx, app->seps, i, FZ_SEPARATION_COMPOSITE);
			}
			else if (fz_page_uses_overprint(app->ctx, app->page))
			{
				/* This page uses overprint, so we need an empty
				 * sep object to force the overprint simulation on. */
				app->seps = fz_new_separations(app->ctx, 0);
			}
			else if (fz_document_output_intent(app->ctx, app->doc))
			{
				/* We have an output intent. Force the overprint
				 *simulation on, because this ensures that
				 * we 'simulate' the output intent too. */
				app->seps = fz_new_separations(app->ctx, 0);
			}
		}
		fz_catch(app->ctx)
		{
			if (fz_caught(app->ctx) == FZ_ERROR_TRYLATER)
				app->incomplete = 1;
			else
				pdfapp_warn(app, "Failed to load page.");
			errored = 1;
		}
	}

	fz_try(app->ctx)
	{
		/* Create display lists */
		app->page_list = fz_new_display_list(app->ctx, fz_infinite_rect);
		mdev = fz_new_list_device(app->ctx, app->page_list);
		if (no_cache)
			fz_enable_device_hints(app->ctx, mdev, FZ_NO_CACHE);
		fz_run_page_contents(app->ctx, app->page, mdev, fz_identity, &cookie);
		fz_close_device(app->ctx, mdev);
		fz_drop_device(app->ctx, mdev);
		mdev = NULL;
		app->annotations_list = fz_new_display_list(app->ctx, fz_infinite_rect);
		mdev = fz_new_list_device(app->ctx, app->annotations_list);
		fz_run_page_annots(app->ctx, app->page, mdev, fz_identity, &cookie);
		fz_run_page_widgets(app->ctx, app->page, mdev, fz_identity, &cookie);
		if (cookie.incomplete)
		{
			app->incomplete = 1;
		}
		else if (cookie.errors)
		{
			pdfapp_warn(app, "Errors found on page.");
			errored = 1;
		}
		fz_close_device(app->ctx, mdev);
	}
	fz_always(app->ctx)
	{
		fz_drop_device(app->ctx, mdev);
	}
	fz_catch(app->ctx)
	{
		if (fz_caught(app->ctx) == FZ_ERROR_TRYLATER)
			app->incomplete = 1;
		else
			pdfapp_warn(app, "Failed to load page.");
		errored = 1;
	}

	app->errored = errored;
}

static void pdfapp_runpage(pdfapp_t *app, fz_device *dev, const fz_matrix ctm, fz_rect scissor, fz_cookie *cookie)
{
	if (app->page_list)
		fz_run_display_list(app->ctx, app->page_list, dev, ctm, scissor, cookie);
	if (app->annotations_list)
		fz_run_display_list(app->ctx, app->annotations_list, dev, ctm, scissor, cookie);
}

#define MAX_TITLE 256

void pdfapp_reloadpage(pdfapp_t *app)
{
	if (app->outline_deferred == PDFAPP_OUTLINE_LOAD_NOW)
	{
		fz_try(app->ctx)
			app->outline = fz_load_outline(app->ctx, app->doc);
		fz_catch(app->ctx)
			app->outline = NULL;
		app->outline_deferred = 0;
	}
	pdfapp_showpage(app, 1, 1, 1, 0, 0);
}

static void pdfapp_showpage(pdfapp_t *app, int loadpage, int drawpage, int repaint, int transition, int searching)
{
	char buf[MAX_TITLE];
	fz_device *idev = NULL;
	fz_device *tdev;
	fz_colorspace *colorspace;
	fz_matrix ctm;
	fz_rect bounds;
	fz_irect ibounds;
	fz_cookie cookie = { 0 };

	if (!app->nowaitcursor)
		wincursor(app, WAIT);

	if (!app->transitions_enabled || !app->presentation_mode)
		transition = 0;

	if (transition)
	{
		app->old_image = app->image;
		app->image = NULL;
		app->imgw = 0;
		app->imgh = 0;
	}

	/* Always reload page if it was flagged incomplete */
	if (app->incomplete)
		loadpage = 1;

	if (loadpage)
	{
		fz_rect mediabox;
		pdfapp_loadpage(app, searching);

		/* Zero search hit position */
		app->hit_count = 0;

		/* Extract text */
		fz_try(app->ctx)
			mediabox = fz_bound_page(app->ctx, app->page);
		fz_catch(app->ctx)
		{
			if (fz_caught(app->ctx) != FZ_ERROR_TRYLATER)
				fz_rethrow(app->ctx);
			mediabox = fz_make_rect(0, 0, 100, 100);
			app->incomplete = 1;
		}

		app->page_text = fz_new_stext_page(app->ctx, mediabox);

		if (app->page_list || app->annotations_list)
		{
			tdev = fz_new_stext_device(app->ctx, app->page_text, NULL);
			fz_try(app->ctx)
			{
				pdfapp_runpage(app, tdev, fz_identity, fz_infinite_rect, &cookie);
				fz_close_device(app->ctx, tdev);
			}
			fz_always(app->ctx)
				fz_drop_device(app->ctx, tdev);
			fz_catch(app->ctx)
				fz_rethrow(app->ctx);
		}
	}

	if (drawpage)
	{
		char buf2[64];
		size_t len;

		sprintf(buf2, " - %d/%d (%g dpi)",
				app->pageno, app->pagecount, app->resolution);
		len = MAX_TITLE-strlen(buf2);
		if (strlen(app->doctitle) >= len)
		{
			fz_strlcpy(buf, app->doctitle, len-3);
			fz_strlcat(buf, "...", MAX_TITLE);
			fz_strlcat(buf, buf2, MAX_TITLE);
		}
		else
		{
			fz_strlcpy(buf, app->doctitle, MAX_TITLE);
			fz_strlcat(buf, buf2, MAX_TITLE);
		}
		wintitle(app, buf);

		pdfapp_viewctm(&ctm, app);
		bounds = fz_transform_rect(app->page_bbox, ctm);
		ibounds = fz_round_rect(bounds);
		bounds = fz_rect_from_irect(ibounds);

		/* Draw */
		fz_drop_pixmap(app->ctx, app->image);
		if (app->grayscale)
			colorspace = fz_device_gray(app->ctx);
		else
			colorspace = app->colorspace;

		app->image = NULL;
		app->imgw = 0;
		app->imgh = 0;

		fz_var(app->image);
		fz_var(idev);

		fz_try(app->ctx)
		{
			app->image = fz_new_pixmap_with_bbox(app->ctx, colorspace, ibounds, app->seps, 1);
			app->imgw = fz_pixmap_width(app->ctx, app->image);
			app->imgh = fz_pixmap_height(app->ctx, app->image);

			fz_clear_pixmap_with_value(app->ctx, app->image, 255);
			if (app->page_list || app->annotations_list)
			{
				idev = fz_new_draw_device(app->ctx, fz_identity, app->image);
				pdfapp_runpage(app, idev, ctm, bounds, &cookie);
				fz_close_device(app->ctx, idev);
			}
			if (app->invert)
			{
				fz_invert_pixmap_luminance(app->ctx, app->image);
				fz_gamma_pixmap(app->ctx, app->image, 1 / 1.4f);
			}
			if (app->tint)
				fz_tint_pixmap(app->ctx, app->image, 0, app->tint_white);
		}
		fz_always(app->ctx)
			fz_drop_device(app->ctx, idev);
		fz_catch(app->ctx)
			cookie.errors++;
	}

	if (transition && drawpage)
	{
		app->new_image = app->image;
		app->image = NULL;
		app->imgw = 0;
		app->imgh = 0;

		if (app->grayscale)
			colorspace = fz_device_gray(app->ctx);
		else
			colorspace = app->colorspace;
		app->image = fz_new_pixmap_with_bbox(app->ctx, colorspace, ibounds, app->seps, 1);
		app->imgw = fz_pixmap_width(app->ctx, app->image);
		app->imgh = fz_pixmap_height(app->ctx, app->image);

		app->duration = 0;
		fz_page_presentation(app->ctx, app->page, &app->transition, &app->duration);
		if (app->duration == 0)
			app->duration = app->presentation_time_in_seconds;
		app->in_transit = fz_generate_transition(app->ctx, app->image, app->old_image, app->new_image, 0, &app->transition);
		if (!app->in_transit)
		{
			if (app->duration != 0)
				winadvancetimer(app, app->duration);
		}
		app->start_time = clock();
	}

	if (repaint)
	{
		pdfapp_panview(app, app->panx, app->pany);

		if (!app->image)
		{
			/* there is no image to blit, but there might be an error message */
			winresize(app, app->layout_w, app->layout_h);
		}
		else if (app->shrinkwrap)
		{
			int w = app->imgw;
			int h = app->imgh;
			if (app->winw == w)
				app->panx = 0;
			if (app->winh == h)
				app->pany = 0;
			if (w > app->scrw * 90 / 100)
				w = app->scrw * 90 / 100;
			if (h > app->scrh * 90 / 100)
				h = app->scrh * 90 / 100;
			if (w != app->winw || h != app->winh)
				winresize(app, w, h);
		}

		winrepaint(app);

		wincursor(app, ARROW);
	}

	if (cookie.errors && app->errored == 0)
	{
		app->errored = 1;
		pdfapp_warn(app, "Errors found on page. Page rendering may be incomplete.");
	}

	fz_flush_warnings(app->ctx);
}

static void pdfapp_gotouri(pdfapp_t *app, char *uri)
{
	char buf[PATH_MAX];

	/* Relative file:// URI, make it absolute! */
	if (!strncmp(uri, "file://", 7) && uri[7] != '/')
	{
		char buf_base[PATH_MAX];
		char buf_cwd[PATH_MAX];
		if (getcwd(buf_cwd, sizeof buf_cwd))
		{
			fz_dirname(buf_base, app->docpath, sizeof buf_base);
			fz_snprintf(buf, sizeof buf, "file://%s/%s/%s", buf_cwd, buf_base, uri+7);
			fz_cleanname(buf+7);
			uri = buf;
		}
	}

	if (strncmp(uri, "file://", 7) && strncmp(uri, "http://", 7) && strncmp(uri, "https://", 8) && strncmp(uri, "mailto:", 7))
	{
		fz_warn(app->ctx, "refusing to open unknown link (%s)", uri);
		return;
	}

	winopenuri(app, uri);
}

void pdfapp_gotopage(pdfapp_t *app, int number)
{
	app->issearching = 0;
	winrepaint(app);

	if (number < 1)
		number = 1;
	if (number > app->pagecount)
		number = app->pagecount;

	if (number == app->pageno)
		return;

	if (app->histlen + 1 == 256)
	{
		memmove(app->hist, app->hist + 1, sizeof(int) * 255);
		app->histlen --;
	}
	app->hist[app->histlen++] = app->pageno;
	app->pageno = number;
	pdfapp_showpage(app, 1, 1, 1, 0, 0);
}

void pdfapp_inverthit(pdfapp_t *app)
{
	fz_rect bbox;
	fz_matrix ctm;
	int i;

	pdfapp_viewctm(&ctm, app);

	for (i = 0; i < app->hit_count; i++)
	{
		bbox = fz_rect_from_quad(app->hit_bbox[i]);
		bbox = fz_transform_rect(bbox, ctm);
		pdfapp_invert(app, bbox);
	}
}

static void pdfapp_search_in_direction(pdfapp_t *app, enum panning *panto, int dir)
{
	int firstpage, page;

	/* abort if no search string */
	if (app->search[0] == 0)
	{
		winrepaint(app);
		return;
	}

	wincursor(app, WAIT);

	firstpage = app->pageno;
	if (app->searchpage == app->pageno)
		page = app->pageno + dir;
	else
		page = app->pageno;

	if (page < 1) page = app->pagecount;
	if (page > app->pagecount) page = 1;

	do
	{
		if (page != app->pageno)
		{
			app->pageno = page;
			pdfapp_showpage(app, 1, 0, 0, 0, 1);
		}

		app->hit_count = fz_search_stext_page(app->ctx, app->page_text, app->search, NULL, app->hit_bbox, nelem(app->hit_bbox));
		if (app->hit_count > 0)
		{
			*panto = dir == 1 ? PAN_TO_TOP : PAN_TO_BOTTOM;
			app->searchpage = app->pageno;
			wincursor(app, HAND);
			winrepaint(app);
			return;
		}

		page += dir;
		if (page < 1) page = app->pagecount;
		if (page > app->pagecount) page = 1;
	} while (page != firstpage);

	pdfapp_warn(app, "String '%s' not found.", app->search);

	app->pageno = firstpage;
	pdfapp_showpage(app, 1, 0, 0, 0, 0);
	wincursor(app, HAND);
	winrepaint(app);
}

void pdfapp_onresize(pdfapp_t *app, int w, int h)
{
	if (app->winw != w || app->winh != h)
	{
		app->winw = w;
		app->winh = h;
		pdfapp_panview(app, app->panx, app->pany);
		winrepaint(app);
	}
}

void pdfapp_autozoom_vertical(pdfapp_t *app)
{
	app->resolution *= (float) app->winh / app->imgh;
	if (app->resolution > MAXRES)
		app->resolution = MAXRES;
	else if (app->resolution < MINRES)
		app->resolution = MINRES;
	pdfapp_showpage(app, 0, 1, 1, 0, 0);
}

void pdfapp_autozoom_horizontal(pdfapp_t *app)
{
	app->resolution *= (float) app->winw / app->imgw;
	if (app->resolution > MAXRES)
		app->resolution = MAXRES;
	else if (app->resolution < MINRES)
		app->resolution = MINRES;
	pdfapp_showpage(app, 0, 1, 1, 0, 0);
}

void pdfapp_autozoom(pdfapp_t *app)
{
	float page_aspect = (float) app->imgw / app->imgh;
	float win_aspect = (float) app->winw / app->winh;
	if (page_aspect > win_aspect)
		pdfapp_autozoom_horizontal(app);
	else
		pdfapp_autozoom_vertical(app);
}

void pdfapp_onkey(pdfapp_t *app, int c, int modifiers)
{
	int oldpage = app->pageno;
	enum panning panto = PAN_TO_TOP;
	int loadpage = 1;

	if (app->issearching)
	{
		size_t n = strlen(app->search);
		if (c < ' ')
		{
			if (c == '\b' && n > 0)
			{
				app->search[n - 1] = 0;
				winrepaintsearch(app);
			}
			if (c == '\n' || c == '\r')
			{
				app->issearching = 0;
				if (n > 0)
				{
					winrepaintsearch(app);

					if (app->searchdir < 0)
					{
						if (app->pageno == 1)
							app->pageno = app->pagecount;
						else
							app->pageno--;
						pdfapp_showpage(app, 1, 1, 0, 0, 1);
					}

					pdfapp_onkey(app, 'n', 0);
				}
				else
					winrepaint(app);
			}
			if (c == '\033')
			{
				app->issearching = 0;
				winrepaint(app);
			}
		}
		else
		{
			if (n + 2 < sizeof app->search)
			{
				app->search[n] = c;
				app->search[n + 1] = 0;
				winrepaintsearch(app);
			}
		}
		return;
	}

	/*
	 * Save numbers typed for later
	 */

	if (c >= '0' && c <= '9')
	{
		app->number[app->numberlen++] = c;
		app->number[app->numberlen] = '\0';
	}

key_rewritten:
	switch (c)
	{
	case 'q':
		save_accelerator(app->ctx, app->doc, app->docpath);
		winclose(app);
		break;

	case '<':
		if (app->layout_em > 6)
		{
			fz_bookmark mark = fz_make_bookmark(app->ctx, app->doc, fz_location_from_page_number(app->ctx, app->doc, app->pageno));
			app->layout_em -= 1;
			fz_layout_document(app->ctx, app->doc, app->layout_w, app->layout_h, app->layout_em);
			app->pagecount = fz_count_pages(app->ctx, app->doc);
			app->pageno = fz_page_number_from_location(app->ctx, app->doc, fz_lookup_bookmark(app->ctx, app->doc, mark));
			pdfapp_showpage(app, 1, 1, 1, 0, 0);
		}
		break;
	case '>':
		if (app->layout_em < 36)
		{
			fz_bookmark mark = fz_make_bookmark(app->ctx, app->doc, fz_location_from_page_number(app->ctx, app->doc, app->pageno));
			app->layout_em += 1;
			fz_layout_document(app->ctx, app->doc, app->layout_w, app->layout_h, app->layout_em);
			app->pagecount = fz_count_pages(app->ctx, app->doc);
			app->pageno = fz_page_number_from_location(app->ctx, app->doc, fz_lookup_bookmark(app->ctx, app->doc, mark));
			pdfapp_showpage(app, 1, 1, 1, 0, 0);
		}
		break;

	/*
	 * Zoom and rotate
	 */

	case '+':
		app->resolution = zoom_in(app->resolution);
		pdfapp_showpage(app, 0, 1, 1, 0, 0);
		break;
	case '-':
		app->resolution = zoom_out(app->resolution);
		pdfapp_showpage(app, 0, 1, 1, 0, 0);
		break;

	case 'W':
		pdfapp_autozoom_horizontal(app);
		break;
	case 'H':
		pdfapp_autozoom_vertical(app);
		break;
	case 'Z':
		pdfapp_autozoom(app);
		break;
	case 'z':
		if (app->numberlen > 0)
			app->resolution = atoi(app->number);
		else
			app->resolution = app->default_resolution;
		pdfapp_showpage(app, 0, 1, 1, 0, 0);
		break;

	case '[':
		if (app->numberlen > 0)
			app->rotate -= atoi(app->number);
		else
			app->rotate -= 90;
		pdfapp_showpage(app, 0, 1, 1, 0, 0);
		break;
	case ']':
		if (app->numberlen > 0)
			app->rotate += atoi(app->number);
		else
			app->rotate += 90;
		pdfapp_showpage(app, 0, 1, 1, 0, 0);
		break;

	/*
	 * Rendering and color management parameters.
	 */

	case 'C':
		app->tint ^= 1;
		pdfapp_showpage(app, 0, 1, 1, 0, 0);
		break;

	case 'c':
		app->grayscale ^= 1;
		pdfapp_showpage(app, 0, 1, 1, 0, 0);
		break;

	case 'I':
		app->invert ^= 1;
		pdfapp_showpage(app, 0, 1, 1, 0, 0);
		break;

	case 'E':
		app->useicc ^= 1;
		if (app->useicc)
			pdfapp_warn(app, "Using icc.");
		else
			pdfapp_warn(app, "Not using icc.");
		pdfapp_showpage(app, 1, 1, 1, 0, 0);
		break;

	case 'e':
		app->useseparations ^= 1;
		if (app->useseparations)
			pdfapp_warn(app, "Using separations.");
		else
			pdfapp_warn(app, "Not using separations.");
		pdfapp_showpage(app, 1, 1, 1, 0, 0);
		break;

	case 'A':
		if (app->numberlen > 0)
			app->aalevel = atoi(app->number);
		else
			app->aalevel = (app->aalevel == 8 ? 0 : 8);
		pdfapp_showpage(app, 1, 1, 1, 0, 0);
		break;

	/*
	 * Pan view, but don't need to repaint image
	 */

	case 'f':
		app->shrinkwrap = 0;
		winfullscreen(app, !app->fullscreen);
		app->fullscreen = !app->fullscreen;
		break;

	case 'w':
		if (app->fullscreen)
		{
			winfullscreen(app, 0);
			app->fullscreen = 0;
		}
		app->shrinkwrap = 1;
		app->panx = app->pany = 0;
		pdfapp_showpage(app, 0, 0, 1, 0, 0);
		break;

	case 'h':
		if (modifiers & 8)
		{
			/* Alt pressed. Treat this as 't'. (i.e. ALT-Left) */
			modifiers &= ~8;
			c = 't';
			goto key_rewritten;
		}
		app->panx += app->imgw / 10;
		pdfapp_showpage(app, 0, 0, 1, 0, 0);
		break;

	case 'j':
		{
			if (app->imgh <= app->winh || app->pany <= app->winh - app->imgh)
			{
				panto = PAN_TO_TOP;
				app->pageno++;
			}
			else
			{
				app->pany -= app->imgh / 10;
				pdfapp_showpage(app, 0, 0, 1, 0, 0);
			}
			break;
		}

	case 'k':
		{
			if (app->imgh <= app->winh || app->pany == 0)
			{
				panto = PAN_TO_BOTTOM;
				app->pageno--;
			}
			else
			{
				app->pany += app->imgh / 10;
				pdfapp_showpage(app, 0, 0, 1, 0, 0);
			}
			break;
		}

	case 'l':
		app->panx -= app->imgw / 10;
		pdfapp_showpage(app, 0, 0, 1, 0, 0);
		break;

	/*
	 * Page navigation
	 */

	case 'g':
		if (app->numberlen > 0)
			pdfapp_gotopage(app, atoi(app->number));
		else
			pdfapp_gotopage(app, 1);
		break;

	case 'G':
		pdfapp_gotopage(app, app->pagecount);
		break;

	case 'm':
		if (app->numberlen > 0)
		{
			int idx = atoi(app->number);
			if (idx >= 0 && idx < (int)nelem(app->marks))
				app->marks[idx] = app->pageno;
		}
		else
		{
			if (app->histlen + 1 == 256)
			{
				memmove(app->hist, app->hist + 1, sizeof(int) * 255);
				app->histlen --;
			}
			app->hist[app->histlen++] = app->pageno;
		}
		break;

	case 't':
		if (app->numberlen > 0)
		{
			int idx = atoi(app->number);

			if (idx >= 0 && idx < (int)nelem(app->marks))
				if (app->marks[idx] > 0)
					app->pageno = app->marks[idx];
		}
		else if (app->histlen > 0)
			app->pageno = app->hist[--app->histlen];
		break;

	case 'p':
		app->presentation_mode = !app->presentation_mode;
		app->presentation_time_in_seconds = (app->numberlen > 0) ? atoi(app->number) : 5;
		break;

	/*
	 * Back and forth ...
	 */

	case ',':
		panto = DONT_PAN;
		if (app->numberlen > 0)
			app->pageno -= atoi(app->number);
		else
			app->pageno--;
		break;

	case '.':
		panto = DONT_PAN;
		if (app->numberlen > 0)
			app->pageno += atoi(app->number);
		else
			app->pageno++;
		break;

	case 'b':
		{
			int number = 1;
			if (app->numberlen > 0)
				number = fz_maxi(atoi(app->number), number);
			while (number--)
			{
				if (app->pany >= -app->imgh/20)
				{
					if (app->panx >= -app->imgw/20)
					{
						if (app->pageno - 1 > 0)
						{
							app->panx = INT_MIN;
							app->pany = INT_MIN;
							app->pageno--;
							panto = DONT_PAN;
						}
					}
					else
					{
						app->pany = -app->imgh;
						app->panx += app->winw * 9 / 10;
						pdfapp_showpage(app, 0, 0, 1, 0, 0);
					}
				}
				else
				{
					app->pany += app->winh * 9 / 10;
					pdfapp_showpage(app, 0, 0, 1, 0, 0);
				}
			}
		}
		break;

	case ' ':
		{
			int number = 1;
			if (app->numberlen > 0)
				number = fz_maxi(atoi(app->number), number);
			while (number--)
			{
				if (app->imgh + app->pany <= app->winh + app->imgh/20)
				{
					if (app->imgw + app->panx <= app->winw + app->imgw/20)
					{
						if (app->pageno + 1 <= app->pagecount)
						{
							app->panx = 0;
							app->pany = 0;
							app->pageno++;
							panto = DONT_PAN;
						}
					}
					else
					{
						app->pany = 0;
						app->panx -= app->winw * 9 / 10;
						pdfapp_showpage(app, 0, 0, 1, 0, 0);
					}
				}
				else
				{
					app->pany -= app->winh * 9 / 10;
					pdfapp_showpage(app, 0, 0, 1, 0, 0);
				}
			}
		}
		break;

	/*
	 * Saving the file
	 */
	case 'S':
		pdfapp_save(app);
		break;

	/*
	 * Reloading the file...
	 */

	case 'r':
		panto = DONT_PAN;
		oldpage = -1;
		pdfapp_reloadfile(app);
		break;

	/*
	 * Searching
	 */

	case '?':
		app->issearching = 1;
		app->searchdir = -1;
		app->search[0] = 0;
		app->hit_count = 0;
		app->searchpage = -1;
		winrepaintsearch(app);
		break;

	case '/':
		app->issearching = 1;
		app->searchdir = 1;
		app->search[0] = 0;
		app->hit_count = 0;
		app->searchpage = -1;
		winrepaintsearch(app);
		break;

	case 'n':
		if (app->searchdir > 0)
			pdfapp_search_in_direction(app, &panto, 1);
		else
			pdfapp_search_in_direction(app, &panto, -1);
		loadpage = 0;
		break;

	case 'N':
		if (app->searchdir > 0)
			pdfapp_search_in_direction(app, &panto, -1);
		else
			pdfapp_search_in_direction(app, &panto, 1);
		loadpage = 0;
		break;
	}

	if (c < '0' || c > '9')
		app->numberlen = 0;

	if (app->pageno < 1)
		app->pageno = 1;
	if (app->pageno > app->pagecount)
		app->pageno = app->pagecount;

	if (app->pageno != oldpage)
	{
		switch (panto)
		{
		case PAN_TO_TOP:
			app->pany = 0;
			break;
		case PAN_TO_BOTTOM:
			app->pany = INT_MIN;
			break;
		case DONT_PAN:
			break;
		}
		pdfapp_showpage(app, loadpage, 1, 1, 1, 0);
	}
}

static void handlescroll(pdfapp_t *app, int modifiers, int dir)
{
	app->ispanning = app->iscopying = 0;
	if (modifiers & (1<<2))
	{
		/* zoom in/out if ctrl is pressed */
		if (dir > 0)
			app->resolution = zoom_in(app->resolution);
		else
			app->resolution = zoom_out(app->resolution);
		if (app->resolution > MAXRES)
			app->resolution = MAXRES;
		if (app->resolution < MINRES)
			app->resolution = MINRES;
		pdfapp_showpage(app, 0, 1, 1, 0, 0);
	}
	else
	{
		/* scroll up/down, or left/right if
		shift is pressed */
		int xstep = 0;
		int ystep = 0;
		int pagestep = 0;
		if (modifiers & (1<<0))
		{
			if (dir > 0 && app->panx >= 0)
				pagestep = -1;
			else if (dir < 0 && app->panx <= app->winw - app->imgw)
				pagestep = 1;
			else
				xstep = 20 * dir;
		}
		else
		{
			if (dir > 0 && app->pany >= 0)
				pagestep = -1;
			else if (dir < 0 && app->pany <= app->winh - app->imgh)
				pagestep = 1;
			else
				ystep = 20 * dir;
		}
		if (pagestep == 0)
			pdfapp_panview(app, app->panx + xstep, app->pany + ystep);
		else if (pagestep > 0 && app->pageno < app->pagecount)
		{
			app->pageno++;
			app->pany = 0;
			pdfapp_showpage(app, 1, 1, 1, 0, 0);
		}
		else if (pagestep < 0 && app->pageno > 1)
		{
			app->pageno--;
			app->pany = INT_MIN;
			pdfapp_showpage(app, 1, 1, 1, 0, 0);
		}
	}
}

void pdfapp_onmouse(pdfapp_t *app, int x, int y, int btn, int modifiers, int state)
{
	fz_context *ctx = app->ctx;
	fz_irect irect = { 0, 0, app->layout_w, app->layout_h };
	fz_link *link;
	fz_matrix ctm;
	fz_point p;
	int processed = 0;

	if (app->image)
		irect = fz_pixmap_bbox(app->ctx, app->image);
	p.x = x - app->panx + irect.x0;
	p.y = y - app->pany + irect.y0;

	pdfapp_viewctm(&ctm, app);
	ctm = fz_invert_matrix(ctm);

	p = fz_transform_point(p, ctm);

	for (link = app->page_links; link; link = link->next)
	{
		if (p.x >= link->rect.x0 && p.x <= link->rect.x1)
			if (p.y >= link->rect.y0 && p.y <= link->rect.y1)
				break;
	}

	if (link)
	{
		wincursor(app, HAND);
		if (btn == 1 && state == 1 && !processed)
		{
			if (fz_is_external_link(ctx, link->uri))
				pdfapp_gotouri(app, link->uri);
			else
			{
				fz_location loc = fz_resolve_link(ctx, app->doc, link->uri, NULL, NULL);
				pdfapp_gotopage(app, fz_page_number_from_location(ctx, app->doc, loc)+1);
			}
			return;
		}
	}
	else
	{
		wincursor(app, ARROW);
	}

	if (state == 1 && !processed)
	{
		if (btn == 1 && !app->iscopying)
		{
			app->ispanning = 1;
			app->selx = x;
			app->sely = y;
			app->beyondy = 0;
		}
		if (btn == 3 && !app->ispanning)
		{
			app->iscopying = 1;
			app->selx = x;
			app->sely = y;
			app->selr.x0 = x;
			app->selr.x1 = x;
			app->selr.y0 = y;
			app->selr.y1 = y;
		}
		if (btn == 4 || btn == 5) /* scroll wheel */
		{
			handlescroll(app, modifiers, btn == 4 ? 1 : -1);
		}
		if (btn == 6 || btn == 7) /* scroll wheel (horizontal) */
		{
			/* scroll left/right or up/down if shift is pressed */
			handlescroll(app, modifiers ^ (1<<0), btn == 6 ? 1 : -1);
		}
		if (app->presentation_mode)
		{
			if (btn == 1 && app->pageno < app->pagecount)
			{
				app->pageno++;
				pdfapp_showpage(app, 1, 1, 1, 0, 0);
			}
			if (btn == 3 && app->pageno > 1)
			{
				app->pageno--;
				pdfapp_showpage(app, 1, 1, 1, 0, 0);
			}
		}
	}

	else if (state == -1)
	{
		if (app->iscopying)
		{
			app->iscopying = 0;
			app->selr.x0 = fz_mini(app->selx, x) - app->panx + irect.x0;
			app->selr.x1 = fz_maxi(app->selx, x) - app->panx + irect.x0;
			app->selr.y0 = fz_mini(app->sely, y) - app->pany + irect.y0;
			app->selr.y1 = fz_maxi(app->sely, y) - app->pany + irect.y0;
			winrepaint(app);
			if (app->selr.x0 < app->selr.x1 && app->selr.y0 < app->selr.y1)
				windocopy(app);
		}
		app->ispanning = 0;
	}

	else if (app->ispanning)
	{
		int newx = app->panx + x - app->selx;
		int newy = app->pany + y - app->sely;
		int imgh = app->winh;
		if (app->image)
			imgh = fz_pixmap_height(app->ctx, app->image);

		/* Scrolling beyond limits implies flipping pages */
		/* Are we requested to scroll beyond limits? */
		if (newy + imgh < app->winh || newy > 0)
		{
			/* Yes. We can assume that deltay != 0 */
			int deltay = y - app->sely;
			/* Check whether the panning has occurred in the
			 * direction that we are already crossing the
			 * limit it. If not, we can conclude that we
			 * have switched ends of the page and will thus
			 * start over counting.
			 */
			if( app->beyondy == 0 || (app->beyondy ^ deltay) >= 0 )
			{
				/* Updating how far we are beyond and
				 * flipping pages if beyond threshold
				 */
				app->beyondy += deltay;
				if (app->beyondy > BEYOND_THRESHHOLD)
				{
					if( app->pageno > 1 )
					{
						app->pageno--;
						pdfapp_showpage(app, 1, 1, 1, 0, 0);
						if (app->image)
							newy = -fz_pixmap_height(app->ctx, app->image);
					}
					app->beyondy = 0;
				}
				else if (app->beyondy < -BEYOND_THRESHHOLD)
				{
					if( app->pageno < app->pagecount )
					{
						app->pageno++;
						pdfapp_showpage(app, 1, 1, 1, 0, 0);
						newy = 0;
					}
					app->beyondy = 0;
				}
			}
			else
				app->beyondy = 0;
		}
		/* Although at this point we've already determined that
		 * or that no scrolling will be performed in
		 * y-direction, the x-direction has not yet been taken
		 * care off. Therefore
		 */
		pdfapp_panview(app, newx, newy);

		app->selx = x;
		app->sely = y;
	}

	else if (app->iscopying)
	{
		app->selr.x0 = fz_mini(app->selx, x) - app->panx + irect.x0;
		app->selr.x1 = fz_maxi(app->selx, x) - app->panx + irect.x0;
		app->selr.y0 = fz_mini(app->sely, y) - app->pany + irect.y0;
		app->selr.y1 = fz_maxi(app->sely, y) - app->pany + irect.y0;
		winrepaint(app);
	}
}

void pdfapp_oncopy(pdfapp_t *app, unsigned short *ucsbuf, int ucslen)
{
	fz_matrix ctm;
	fz_stext_page *page = app->page_text;
	int p, need_newline;
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;
	fz_rect sel;

	pdfapp_viewctm(&ctm, app);
	ctm = fz_invert_matrix(ctm);
	sel = fz_transform_rect(app->selr, ctm);

	p = 0;
	need_newline = 0;

	for (block = page->first_block; block; block = block->next)
	{
		if (block->type != FZ_STEXT_BLOCK_TEXT)
			continue;

		for (line = block->u.t.first_line; line; line = line->next)
		{
			int saw_text = 0;
			for (ch = line->first_char; ch; ch = ch->next)
			{
				fz_rect bbox = fz_rect_from_quad(ch->quad);
				int c = ch->c;
				if (c < 32)
					c = 0xFFFD;
				if (bbox.x1 >= sel.x0 && bbox.x0 <= sel.x1 && bbox.y1 >= sel.y0 && bbox.y0 <= sel.y1)
				{
					saw_text = 1;
					if (need_newline)
					{
#ifdef _WIN32
						if (p < ucslen - 1)
							ucsbuf[p++] = '\r';
#endif
						if (p < ucslen - 1)
							ucsbuf[p++] = '\n';
						need_newline = 0;
					}
					if (p < ucslen - 1)
						ucsbuf[p++] = c;
				}
			}
			if (saw_text)
				need_newline = 1;
		}
	}

	ucsbuf[p] = 0;
}

void pdfapp_postblit(pdfapp_t *app)
{
	clock_t time;
	float seconds;
	int llama;

	app->transitions_enabled = 1;
	if (!app->in_transit)
		return;
	time = clock();
	seconds = (float)(time - app->start_time) / CLOCKS_PER_SEC;
	llama = seconds * 256 / app->transition.duration;
	if (llama >= 256)
	{
		/* Completed. */
		fz_drop_pixmap(app->ctx, app->image);
		app->image = app->new_image;
		app->new_image = NULL;
		app->imgw = fz_pixmap_width(app->ctx, app->image);
		app->imgh = fz_pixmap_height(app->ctx, app->image);
		fz_drop_pixmap(app->ctx, app->old_image);
		app->old_image = NULL;
		if (app->duration != 0)
			winadvancetimer(app, app->duration);
	}
	else
		fz_generate_transition(app->ctx, app->image, app->old_image, app->new_image, llama, &app->transition);
	winrepaint(app);
	if (llama >= 256)
	{
		/* Completed. */
		app->in_transit = 0;
	}
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef PDFAPP_H
#define PDFAPP_H

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <time.h>

/*
 * Utility object for handling a pdf application / view
 * Takes care of PDF loading and displaying and navigation,
 * uses a number of callbacks to the GUI app.
 */

/* 25% .. 1600% */
#define MINRES 18
#define MAXRES 1152

typedef struct pdfapp_s pdfapp_t;

enum { ARROW, HAND, WAIT, CARET };

enum { DISCARD, SAVE, CANCEL };

enum { QUERY_NO, QUERY_YES };

extern void winwarn(pdfapp_t*, char *s);
extern void winerror(pdfapp_t*, char *s);
extern void wintitle(pdfapp_t*, char *title);
extern void winresize(pdfapp_t*, int w, int h);
extern void winrepaint(pdfapp_t*);
extern void winrepaintsearch(pdfapp_t*);
extern char *winpassword(pdfapp_t*, char *filename);
extern char *wintextinput(pdfapp_t*, char *inittext, int retry);
extern int winchoiceinput(pdfapp_t*, int nopts, const char *opts[], int *nvals, const char *vals[]);
extern void winopenuri(pdfapp_t*, char *s);
extern void wincursor(pdfapp_t*, int curs);
extern void windocopy(pdfapp_t*);
extern void windrawstring(pdfapp_t*, int x, int y, char *s);
extern void winclose(pdfapp_t*);
extern void winhelp(pdfapp_t*);
extern void winfullscreen(pdfapp_t*, int state);
extern int winsavequery(pdfapp_t*);
extern int winquery(pdfapp_t*, const char*);
extern int wingetcertpath(pdfapp_t *, char *buf, int len);
extern int wingetsavepath(pdfapp_t*, char *buf, int len);
extern void winalert(pdfapp_t *, pdf_alert_event *alert);
extern void winprint(pdfapp_t *);
extern void winadvancetimer(pdfapp_t *, float duration);
extern void winreplacefile(pdfapp_t *, char *source, char *target);
extern void wincopyfile(pdfapp_t *, char *source, char *target);
extern void winreloadpage(pdfapp_t *);

struct pdfapp_s
{
	/* current document params */
	fz_document *doc;
	char *docpath;
	char *doctitle;
	fz_outline *outline;
	int outline_deferred;

	float layout_w;
	float layout_h;
	float layout_em;
	char *layout_css;
	int layout_use_doc_css;

	int pagecount;

	/* current view params */
	float default_resolution;
	float resolution;
	int rotate;
	fz_pixmap *image;
	int imgw, imgh;
	int grayscale;
	fz_colorspace *colorspace;
	int invert;
	int tint, tint_white;
	int useicc;
	int useseparations;
	int aalevel;

	/* presentation mode */
	int presentation_mode;
	int presentation_time_in_seconds;
	int transitions_enabled;
	fz_pixmap *old_image;
	fz_pixmap *new_image;
	clock_t start_time;
	int in_transit;
	float duration;
	fz_transition transition;

	/* current page params */
	int pageno;
	fz_page *page;
	fz_rect page_bbox;
	fz_display_list *page_list;
	fz_display_list *annotations_list;
	fz_stext_page *page_text;
	fz_link *page_links;
	int errored;
	int incomplete;

	/* separations */
	fz_separations *seps;

	/* snapback history */
	int hist[256];
	int histlen;
	int marks[10];

	/* window system sizes */
	int winw, winh;
	int scrw, scrh;
	int shrinkwrap;
	int fullscreen;

	/* event handling state */
	char number[256];
	int numberlen;

	int ispanning;
	int panx, pany;

	int iscopying;
	int selx, sely;
	/* TODO - While sely keeps track of the relative change in
	 * cursor position between two ticks/events, beyondy shall keep
	 * track of the relative change in cursor position from the
	 * point where the user hits a scrolling limit. This is ugly.
	 * Used in pdfapp.c:pdfapp_onmouse.
	 */
	int beyondy;
	fz_rect selr;

	int nowaitcursor;

	/* search state */
	int issearching;
	int searchdir;
	char search[512];
	int searchpage;
	fz_quad hit_bbox[512];
	int hit_count;

	/* client context storage */
	void *userdata;

	fz_context *ctx;
#ifdef HAVE_CURL
	fz_stream *stream;
#endif
};

void pdfapp_init(fz_context *ctx, pdfapp_t *app);
void pdfapp_setresolution(pdfapp_t *app, int res);
void pdfapp_open(pdfapp_t *app, char *filename, int reload);
void pdfapp_open_progressive(pdfapp_t *app, char *filename, int reload, int kbps);
void pdfapp_close(pdfapp_t *app);
int pdfapp_preclose(pdfapp_t *app);
void pdfapp_reloadfile(pdfapp_t *app);

char *pdfapp_version(pdfapp_t *app);
char *pdfapp_usage(pdfapp_t *app);

void pdfapp_onkey(pdfapp_t *app, int c, int modifiers);
void pdfapp_onmouse(pdfapp_t *app, int x, int y, int btn, int modifiers, int state);
void pdfapp_oncopy(pdfapp_t *app, unsigned short *ucsbuf, int ucslen);
void pdfapp_onresize(pdfapp_t *app, int w, int h);
void pdfapp_gotopage(pdfapp_t *app, int number);
void pdfapp_reloadpage(pdfapp_t *app);
void pdfapp_autozoom_horizontal(pdfapp_t *app);
void pdfapp_autozoom_vertical(pdfapp_t *app);
void pdfapp_autozoom(pdfapp_t *app);

void pdfapp_invert(pdfapp_t *app, fz_rect rect);
void pdfapp_inverthit(pdfapp_t *app);

void pdfapp_postblit(pdfapp_t *app);

void pdfapp_warn(pdfapp_t *app, const char *fmt, ...);
void pdfapp_error(pdfapp_t *app, char *msg);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <errno.h>
#include <stdio.h>
#include <string.h>
#include <assert.h>

#include "curl_stream.h"

#ifdef _WIN32
#include <windows.h>
#else
#include <sys/time.h>
#include <unistd.h>
#include <pthread.h>
#endif

/* File stream - progressive reading to simulate http download */

typedef struct prog_state
{
	FILE *file;
	int64_t length;
	int64_t available; /* guarded by lock below */
	int kbps;
	int64_t start_time; /* in milliseconds since epoch */
	unsigned char buffer[4096];
	void (*on_data)(void*,int);
	void *on_data_arg;

	/* We assume either Windows threads or pthreads here. */
#ifdef _WIN32
	void *thread;
	DWORD thread_id;
	HANDLE mutex;
#else
	pthread_t thread;
	pthread_mutex_t mutex;
#endif
} prog_state;

static int64_t get_current_time(void)
{
#ifdef _WIN32
	return (int)GetTickCount();
#else
	struct timeval now;
	gettimeofday(&now, NULL);
	return (int64_t)now.tv_sec*1000 + now.tv_usec/1000;
#endif
}

#ifdef _WIN32
static int locked;

static void
lock(prog_state *state)
{
	WaitForSingleObject(state->mutex, INFINITE);
	assert(locked == 0);
	locked = 1;
}

static void
unlock(prog_state *state)
{
	assert(locked == 1);
	locked = 0;
	ReleaseMutex(state->mutex);
}
#else
static void
lock(prog_state *state)
{
	pthread_mutex_lock(&state->mutex);
}

static void
unlock(prog_state *state)
{
	pthread_mutex_unlock(&state->mutex);
}
#endif

static int next_prog(fz_context *ctx, fz_stream *stm, size_t len)
{
	prog_state *ps = (prog_state *)stm->state;
	size_t n;

	if (len > sizeof(ps->buffer))
		len = sizeof(ps->buffer);

	/* Simulate not all data available yet. */
	lock(ps);
	if (ps->available < ps->length)
	{
		if (stm->pos > ps->available || ps->available - stm->pos <= 0)
		{
			unlock(ps);
			fz_throw(ctx, FZ_ERROR_TRYLATER, "Not enough data yet");
		}
		len = fz_mini(len, ps->available - stm->pos);
	}
	unlock(ps);

	n = fread(ps->buffer, 1, len, ps->file);
	stm->rp = ps->buffer;
	stm->wp = ps->buffer + n;
	stm->pos += (int64_t)n;

	if (n < len)
	{
		if (ferror(ps->file))
			fz_throw(ctx, FZ_ERROR_GENERIC, "prog read error: %s", strerror(errno));
		if (n == 0)
			return EOF;
	}
	return *stm->rp++;
}

static void seek_prog(fz_context *ctx, fz_stream *stm, int64_t offset, int whence)
{
	prog_state *ps = (prog_state *)stm->state;

	if (whence == SEEK_END)
	{
		whence = SEEK_SET;
		offset += ps->length;
	}
	else if (whence == SEEK_CUR)
	{
		whence = SEEK_SET;
		offset += stm->pos;
	}

	if (fseek(ps->file, offset, whence) != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot seek: %s", strerror(errno));
	stm->pos = offset;
	stm->wp = stm->rp;
}

static void close_prog(fz_context *ctx, void *state)
{
	prog_state *ps = (prog_state *)state;
	int n = fclose(ps->file);
	if (n < 0)
		fz_warn(ctx, "cannot fclose: %s", strerror(errno));
	fz_free(ctx, state);
}

static void fetcher_thread(prog_state *ps)
{
	int complete = 0;

	ps->start_time = get_current_time();

	while (!complete)
	{
		/* Wait a while. */
#ifdef _WIN32
		Sleep(200);
#else
		usleep(200000);
#endif

		lock(ps);

		/* Simulate more data having arrived. */
		if (ps->available < ps->length)
		{
			int64_t av = (get_current_time() - ps->start_time) * ps->kbps;
			if (av > ps->length)
				av = ps->length;
			ps->available = av;
		}
		else
		{
			complete = 1;
		}

		unlock(ps);

		/* Ping callback with new data. */
		if (ps->on_data)
			ps->on_data(ps->on_data_arg, complete);
	}
}

#ifdef _WIN32
static DWORD WINAPI win_thread(void *lparam)
{
	fetcher_thread((prog_state *)lparam);
	return 0;
}
#else
static void *pthread_thread(void *arg)
{
	fetcher_thread((prog_state *)arg);
	return NULL;
}
#endif

static fz_stream *
fz_open_file_ptr_progressive(fz_context *ctx, FILE *file, int kbps, void (*on_data)(void*,int), void *opaque)
{
	fz_stream *stm;
	prog_state *state;

	state = fz_malloc_struct(ctx, prog_state);
	state->file = file;
	state->kbps = kbps;
	state->available = 0;

	state->on_data = on_data;
	state->on_data_arg = opaque;

	fseek(state->file, 0, SEEK_END);
	state->length = ftell(state->file);
	fseek(state->file, 0, SEEK_SET);

#ifdef _WIN32
	state->mutex = CreateMutex(NULL, FALSE, NULL);
	if (state->mutex == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "mutex creation failed");

	state->thread = CreateThread(NULL, 0, win_thread, state, 0, &state->thread_id);
	if (state->thread == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "thread creation failed");
#else
	if (pthread_mutex_init(&state->mutex, NULL))
		fz_throw(ctx, FZ_ERROR_GENERIC, "mutex creation failed");

	if (pthread_create(&state->thread, NULL, pthread_thread, state))
		fz_throw(ctx, FZ_ERROR_GENERIC, "thread creation failed");
#endif

	stm = fz_new_stream(ctx, state, next_prog, close_prog);
	stm->progressive = 1;
	stm->seek = seek_prog;

	return stm;
}

fz_stream *
fz_open_file_progressive(fz_context *ctx, const char *name, int kbps, void (*on_data)(void*,int), void *opaque)
{
	FILE *f;
#ifdef _WIN32
	f = fz_fopen_utf8(name, "rb");
#else
	f = fopen(name, "rb");
#endif
	if (f == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot open %s", name);
	return fz_open_file_ptr_progressive(ctx, f, kbps, on_data, opaque);
}







mupdf-1.21.1-source/platform/x11/win_main.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef UNICODE
#define UNICODE
#endif
#ifndef _UNICODE
#define _UNICODE
#endif
#define WIN32_LEAN_AND_MEAN
#include <windows.h>
#include <commdlg.h>
#include <shellapi.h>

/* Include pdfapp.h *AFTER* the UNICODE defines */
#include "pdfapp.h"

#include <stdio.h>
#include <stdlib.h>
#include <assert.h>

#ifndef WM_MOUSEWHEEL
#define WM_MOUSEWHEEL 0x020A
#endif

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

#define MIN(x,y) ((x) < (y) ? (x) : (y))

#define ID_ABOUT	0x1000
#define ID_DOCINFO	0x1001

static HWND hwndframe = NULL;
static HWND hwndview = NULL;
static HDC hdc;
static HBRUSH bgbrush;
static BITMAPINFO *dibinf = NULL;
static HCURSOR arrowcurs, handcurs, waitcurs, caretcurs;
static LRESULT CALLBACK frameproc(HWND, UINT, WPARAM, LPARAM);
static LRESULT CALLBACK viewproc(HWND, UINT, WPARAM, LPARAM);
static int timer_pending = 0;
static char *password = NULL;

static int justcopied = 0;

static pdfapp_t gapp;

static wchar_t wbuf[PATH_MAX];
static char filename[PATH_MAX];

/*
 * Create registry keys to associate MuPDF with PDF and XPS files.
 */

#define OPEN_KEY(parent, name, ptr) \
	RegCreateKeyExA(parent, name, 0, 0, 0, KEY_WRITE, 0, &ptr, 0)

#define SET_KEY(parent, name, value) \
	RegSetValueExA(parent, name, 0, REG_SZ, (const BYTE *)(value), (DWORD)strlen(value) + 1)

static void install_app(char *argv0)
{
	char buf[512];
	HKEY software, classes, mupdf, dotpdf, dotxps, dotepub, dotfb2;
	HKEY shell, open, command, supported_types;
	HKEY pdf_progids, xps_progids, epub_progids, fb2_progids;

	OPEN_KEY(HKEY_CURRENT_USER, "Software", software);
	OPEN_KEY(software, "Classes", classes);
	OPEN_KEY(classes, ".pdf", dotpdf);
	OPEN_KEY(dotpdf, "OpenWithProgids", pdf_progids);
	OPEN_KEY(classes, ".xps", dotxps);
	OPEN_KEY(dotxps, "OpenWithProgids", xps_progids);
	OPEN_KEY(classes, ".epub", dotepub);
	OPEN_KEY(dotepub, "OpenWithProgids", epub_progids);
	OPEN_KEY(classes, ".fb2", dotfb2);
	OPEN_KEY(dotfb2, "OpenWithProgids", fb2_progids);
	OPEN_KEY(classes, "MuPDF", mupdf);
	OPEN_KEY(mupdf, "SupportedTypes", supported_types);
	OPEN_KEY(mupdf, "shell", shell);
	OPEN_KEY(shell, "open", open);
	OPEN_KEY(open, "command", command);

	sprintf(buf, "\"%s\" \"%%1\"", argv0);

	SET_KEY(open, "FriendlyAppName", "MuPDF");
	SET_KEY(command, "", buf);
	SET_KEY(supported_types, ".pdf", "");
	SET_KEY(supported_types, ".xps", "");
	SET_KEY(supported_types, ".epub", "");
	SET_KEY(pdf_progids, "MuPDF", "");
	SET_KEY(xps_progids, "MuPDF", "");
	SET_KEY(epub_progids, "MuPDF", "");
	SET_KEY(fb2_progids, "MuPDF", "");

	RegCloseKey(dotfb2);
	RegCloseKey(dotepub);
	RegCloseKey(dotxps);
	RegCloseKey(dotpdf);
	RegCloseKey(mupdf);
	RegCloseKey(classes);
	RegCloseKey(software);
}

/*
 * Dialog boxes
 */

void winwarn(pdfapp_t *app, char *msg)
{
	MessageBoxA(hwndframe, msg, "MuPDF: Warning", MB_ICONWARNING);
}

void winerror(pdfapp_t *app, char *msg)
{
	MessageBoxA(hwndframe, msg, "MuPDF: Error", MB_ICONERROR);
	exit(1);
}

void winalert(pdfapp_t *app, pdf_alert_event *alert)
{
	int buttons = MB_OK;
	int icon = MB_ICONWARNING;
	int pressed = PDF_ALERT_BUTTON_NONE;

	switch (alert->icon_type)
	{
	case PDF_ALERT_ICON_ERROR:
		icon = MB_ICONERROR;
		break;
	case PDF_ALERT_ICON_WARNING:
		icon = MB_ICONWARNING;
		break;
	case PDF_ALERT_ICON_QUESTION:
		icon = MB_ICONQUESTION;
		break;
	case PDF_ALERT_ICON_STATUS:
		icon = MB_ICONINFORMATION;
		break;
	}

	switch (alert->button_group_type)
	{
	case PDF_ALERT_BUTTON_GROUP_OK:
		buttons = MB_OK;
		break;
	case PDF_ALERT_BUTTON_GROUP_OK_CANCEL:
		buttons = MB_OKCANCEL;
		break;
	case PDF_ALERT_BUTTON_GROUP_YES_NO:
		buttons = MB_YESNO;
		break;
	case PDF_ALERT_BUTTON_GROUP_YES_NO_CANCEL:
		buttons = MB_YESNOCANCEL;
		break;
	}

	pressed = MessageBoxA(hwndframe, alert->message, alert->title, icon|buttons);

	switch (pressed)
	{
	case IDOK:
		alert->button_pressed = PDF_ALERT_BUTTON_OK;
		break;
	case IDCANCEL:
		alert->button_pressed = PDF_ALERT_BUTTON_CANCEL;
		break;
	case IDNO:
		alert->button_pressed = PDF_ALERT_BUTTON_NO;
		break;
	case IDYES:
		alert->button_pressed = PDF_ALERT_BUTTON_YES;
	}
}

void winprint(pdfapp_t *app)
{
	MessageBoxA(hwndframe, "The MuPDF library supports printing, but this application currently does not", "Print document", MB_ICONWARNING);
}

int winsavequery(pdfapp_t *app)
{
	switch(MessageBoxA(hwndframe, "File has unsaved changes. Do you want to save", "MuPDF", MB_YESNOCANCEL))
	{
	case IDYES: return SAVE;
	case IDNO: return DISCARD;
	default: return CANCEL;
	}
}

int winquery(pdfapp_t *app, const char *query)
{
	switch(MessageBoxA(hwndframe, query, "MuPDF", MB_YESNOCANCEL))
	{
	case IDYES: return QUERY_YES;
	case IDNO:
	default: return QUERY_NO;
	}
}

static int winfilename(wchar_t *buf, int len)
{
	OPENFILENAME ofn;
	buf[0] = 0;
	memset(&ofn, 0, sizeof(OPENFILENAME));
	ofn.lStructSize = sizeof(OPENFILENAME);
	ofn.hwndOwner = hwndframe;
	ofn.lpstrFile = buf;
	ofn.nMaxFile = len;
	ofn.lpstrInitialDir = NULL;
	ofn.lpstrTitle = L"MuPDF: Open PDF file";
	ofn.lpstrFilter = L"Documents (*.pdf;*.xps;*.cbz;*.epub;*.fb2;*.zip;*.png;*.jpeg;*.tiff)\0*.zip;*.cbz;*.xps;*.epub;*.fb2;*.pdf;*.jpe;*.jpg;*.jpeg;*.jfif;*.tif;*.tiff\0PDF Files (*.pdf)\0*.pdf\0XPS Files (*.xps)\0*.xps\0CBZ Files (*.cbz;*.zip)\0*.zip;*.cbz\0EPUB Files (*.epub)\0*.epub\0FictionBook 2 Files (*.fb2)\0*.fb2\0Image Files (*.png;*.jpeg;*.tiff)\0*.png;*.jpg;*.jpe;*.jpeg;*.jfif;*.tif;*.tiff\0All Files\0*\0\0";
	ofn.Flags = OFN_FILEMUSTEXIST|OFN_HIDEREADONLY;
	return GetOpenFileNameW(&ofn);
}

int wingetcertpath(pdfapp_t *app, char *buf, int len)
{
	wchar_t twbuf[PATH_MAX] = {0};
	OPENFILENAME ofn;
	buf[0] = 0;
	memset(&ofn, 0, sizeof(OPENFILENAME));
	ofn.lStructSize = sizeof(OPENFILENAME);
	ofn.hwndOwner = hwndframe;
	ofn.lpstrFile = twbuf;
	ofn.nMaxFile = PATH_MAX;
	ofn.lpstrInitialDir = NULL;
	ofn.lpstrTitle = L"MuPDF: Select certificate file";
	ofn.lpstrFilter = L"Certificates (*.pfx)\0*.pfx\0All files\0*\0\0";
	ofn.Flags = OFN_FILEMUSTEXIST;
	if (GetOpenFileNameW(&ofn))
	{
		int code = WideCharToMultiByte(CP_UTF8, 0, twbuf, -1, buf, MIN(PATH_MAX, len), NULL, NULL);
		if (code == 0)
		{
			pdfapp_error(app, "cannot convert filename to utf-8");
			return 0;
		}

		return 1;
	}
	else
	{
		return 0;
	}
}

int wingetsavepath(pdfapp_t *app, char *buf, int len)
{
	wchar_t twbuf[PATH_MAX];
	OPENFILENAME ofn;

	wcscpy(twbuf, wbuf);
	memset(&ofn, 0, sizeof(OPENFILENAME));
	ofn.lStructSize = sizeof(OPENFILENAME);
	ofn.hwndOwner = hwndframe;
	ofn.lpstrFile = twbuf;
	ofn.nMaxFile = PATH_MAX;
	ofn.lpstrInitialDir = NULL;
	ofn.lpstrTitle = L"MuPDF: Save PDF file";
	ofn.lpstrFilter = L"PDF Documents (*.pdf)\0*.pdf\0All Files\0*\0\0";
	ofn.Flags = OFN_HIDEREADONLY;
	if (GetSaveFileName(&ofn))
	{
		int code = WideCharToMultiByte(CP_UTF8, 0, twbuf, -1, buf, MIN(PATH_MAX, len), NULL, NULL);
		if (code == 0)
		{
			pdfapp_error(app, "cannot convert filename to utf-8");
			return 0;
		}

		wcscpy(wbuf, twbuf);
		fz_strlcpy(filename, buf, sizeof filename);
		return 1;
	}
	else
	{
		return 0;
	}
}

void winreplacefile(pdfapp_t *app, char *source, char *target)
{
	wchar_t wsource[PATH_MAX];
	wchar_t wtarget[PATH_MAX];

	int sz = MultiByteToWideChar(CP_UTF8, 0, source, -1, wsource, PATH_MAX);
	if (sz == 0)
	{
		pdfapp_error(app, "cannot convert filename to Unicode");
		return;
	}

	sz = MultiByteToWideChar(CP_UTF8, 0, target, -1, wtarget, PATH_MAX);
	if (sz == 0)
	{
		pdfapp_error(app, "cannot convert filename to Unicode");
		return;
	}

#if (_WIN32_WINNT >= 0x0500)
	ReplaceFile(wtarget, wsource, NULL, REPLACEFILE_IGNORE_MERGE_ERRORS, NULL, NULL);
#else
	DeleteFile(wtarget);
	MoveFile(wsource, wtarget);
#endif
}

void wincopyfile(pdfapp_t *app, char *source, char *target)
{
	wchar_t wsource[PATH_MAX];
	wchar_t wtarget[PATH_MAX];

	int sz = MultiByteToWideChar(CP_UTF8, 0, source, -1, wsource, PATH_MAX);
	if (sz == 0)
	{
		pdfapp_error(app, "cannot convert filename to Unicode");
		return;
	}

	sz = MultiByteToWideChar(CP_UTF8, 0, target, -1, wtarget, PATH_MAX);
	if (sz == 0)
	{
		pdfapp_error(app, "cannot convert filename to Unicode");
		return;
	}

	CopyFile(wsource, wtarget, FALSE);
}

static char pd_password[256] = "";
static wchar_t pd_passwordw[256] = {0};
static char td_textinput[1024] = "";
static int td_retry = 0;
static int cd_nopts;
static int *cd_nvals;
static const char **cd_opts;
static const char **cd_vals;
static int pd_okay = 0;

static INT_PTR CALLBACK
dlogpassproc(HWND hwnd, UINT message, WPARAM wParam, LPARAM lParam)
{
	switch(message)
	{
	case WM_INITDIALOG:
		SetDlgItemTextA(hwnd, 4, "The file is encrypted.");
		return TRUE;
	case WM_COMMAND:
		switch(wParam)
		{
		case 1:
			pd_okay = 1;
			GetDlgItemTextW(hwnd, 3, pd_passwordw, nelem(pd_passwordw));
			EndDialog(hwnd, 1);
			WideCharToMultiByte(CP_UTF8, 0, pd_passwordw, -1, pd_password, sizeof pd_password, NULL, NULL);
			return TRUE;
		case 2:
			pd_okay = 0;
			EndDialog(hwnd, 1);
			return TRUE;
		}
		break;
	}
	return FALSE;
}

static INT_PTR CALLBACK
dlogtextproc(HWND hwnd, UINT message, WPARAM wParam, LPARAM lParam)
{
	switch(message)
	{
	case WM_INITDIALOG:
		SetDlgItemTextA(hwnd, 3, td_textinput);
		if (!td_retry)
			ShowWindow(GetDlgItem(hwnd, 4), SW_HIDE);
		return TRUE;
	case WM_COMMAND:
		switch(wParam)
		{
		case 1:
			pd_okay = 1;
			GetDlgItemTextA(hwnd, 3, td_textinput, sizeof td_textinput);
			EndDialog(hwnd, 1);
			return TRUE;
		case 2:
			pd_okay = 0;
			EndDialog(hwnd, 1);
			return TRUE;
		}
		break;
	case WM_CTLCOLORSTATIC:
		if ((HWND)lParam == GetDlgItem(hwnd, 4))
		{
			SetTextColor((HDC)wParam, RGB(255,0,0));
			SetBkMode((HDC)wParam, TRANSPARENT);

			return (INT_PTR)GetStockObject(NULL_BRUSH);
		}
		break;
	}
	return FALSE;
}

static INT_PTR CALLBACK
dlogchoiceproc(HWND hwnd, UINT message, WPARAM wParam, LPARAM lParam)
{
	HWND listbox;
	int i;
	int item;
	int sel;
	switch(message)
	{
	case WM_INITDIALOG:
		listbox = GetDlgItem(hwnd, 3);
		for (i = 0; i < cd_nopts; i++)
			SendMessageA(listbox, LB_ADDSTRING, 0, (LPARAM)cd_opts[i]);

		/* FIXME: handle multiple select */
		if (*cd_nvals > 0)
		{
			item = SendMessageA(listbox, LB_FINDSTRINGEXACT, (WPARAM)-1, (LPARAM)cd_vals[0]);
			if (item != LB_ERR)
				SendMessageA(listbox, LB_SETCURSEL, item, 0);
		}
		return TRUE;
	case WM_COMMAND:
		switch(wParam)
		{
		case 1:
			listbox = GetDlgItem(hwnd, 3);
			*cd_nvals = 0;
			for (i = 0; i < cd_nopts; i++)
			{
				item = SendMessageA(listbox, LB_FINDSTRINGEXACT, (WPARAM)-1, (LPARAM)cd_opts[i]);
				sel = SendMessageA(listbox, LB_GETSEL, item, 0);
				if (sel && sel != LB_ERR)
					cd_vals[(*cd_nvals)++] = cd_opts[i];
			}
			pd_okay = 1;
			EndDialog(hwnd, 1);
			return TRUE;
		case 2:
			pd_okay = 0;
			EndDialog(hwnd, 1);
			return TRUE;
		}
		break;
	}
	return FALSE;
}

char *winpassword(pdfapp_t *app, char *filename)
{
	int code;

	if (password)
	{
		char *p = password;
		password = NULL;
		return p;
	}

	code = DialogBoxW(NULL, L"IDD_DLOGPASS", hwndframe, dlogpassproc);
	if (code <= 0)
		pdfapp_error(app, "cannot create password dialog");
	if (pd_okay)
		return pd_password;
	return NULL;
}

char *wintextinput(pdfapp_t *app, char *inittext, int retry)
{
	int code;
	td_retry = retry;
	fz_strlcpy(td_textinput, inittext ? inittext : "", sizeof td_textinput);
	code = DialogBoxW(NULL, L"IDD_DLOGTEXT", hwndframe, dlogtextproc);
	if (code <= 0)
		pdfapp_error(app, "cannot create text input dialog");
	if (pd_okay)
		return td_textinput;
	return NULL;
}

int winchoiceinput(pdfapp_t *app, int nopts, const char *opts[], int *nvals, const char *vals[])
{
	int code;
	cd_nopts = nopts;
	cd_nvals = nvals;
	cd_opts = opts;
	cd_vals = vals;
	code = DialogBoxW(NULL, L"IDD_DLOGLIST", hwndframe, dlogchoiceproc);
	if (code <= 0)
		pdfapp_error(app, "cannot create text input dialog");
	return pd_okay;
}

static INT_PTR CALLBACK
dloginfoproc(HWND hwnd, UINT message, WPARAM wParam, LPARAM lParam)
{
	char buf[256];
	wchar_t bufx[256];
	fz_context *ctx = gapp.ctx;
	fz_document *doc = gapp.doc;

	switch(message)
	{
	case WM_INITDIALOG:

		SetDlgItemTextW(hwnd, 0x10, wbuf);

		if (fz_lookup_metadata(ctx, doc, FZ_META_FORMAT, buf, sizeof buf) >= 0)
		{
			SetDlgItemTextA(hwnd, 0x11, buf);
		}
		else
		{
			SetDlgItemTextA(hwnd, 0x11, "Unknown");
			SetDlgItemTextA(hwnd, 0x12, "None");
			SetDlgItemTextA(hwnd, 0x13, "n/a");
			return TRUE;
		}

		if (fz_lookup_metadata(ctx, doc, FZ_META_ENCRYPTION, buf, sizeof buf) >= 0)
		{
			SetDlgItemTextA(hwnd, 0x12, buf);
		}
		else
		{
			SetDlgItemTextA(hwnd, 0x12, "None");
		}

		buf[0] = 0;
		if (fz_has_permission(ctx, doc, FZ_PERMISSION_PRINT))
			strcat(buf, "print, ");
		if (fz_has_permission(ctx, doc, FZ_PERMISSION_COPY))
			strcat(buf, "copy, ");
		if (fz_has_permission(ctx, doc, FZ_PERMISSION_EDIT))
			strcat(buf, "edit, ");
		if (fz_has_permission(ctx, doc, FZ_PERMISSION_ANNOTATE))
			strcat(buf, "annotate, ");
		if (strlen(buf) > 2)
			buf[strlen(buf)-2] = 0;
		else
			strcpy(buf, "none");
		SetDlgItemTextA(hwnd, 0x13, buf);

#define SETUTF8(ID, STRING) \
		if (fz_lookup_metadata(ctx, doc, "info:" STRING, buf, sizeof buf) >= 0) \
		{ \
			MultiByteToWideChar(CP_UTF8, 0, buf, -1, bufx, nelem(bufx)); \
			SetDlgItemTextW(hwnd, ID, bufx); \
		}

		SETUTF8(0x20, "Title");
		SETUTF8(0x21, "Author");
		SETUTF8(0x22, "Subject");
		SETUTF8(0x23, "Keywords");
		SETUTF8(0x24, "Creator");
		SETUTF8(0x25, "Producer");
		SETUTF8(0x26, "CreationDate");
		SETUTF8(0x27, "ModDate");
		return TRUE;

	case WM_COMMAND:
		EndDialog(hwnd, 1);
		return TRUE;
	}
	return FALSE;
}

static void info()
{
	int code = DialogBoxW(NULL, L"IDD_DLOGINFO", hwndframe, dloginfoproc);
	if (code <= 0)
		pdfapp_error(&gapp, "cannot create info dialog");
}

static INT_PTR CALLBACK
dlogaboutproc(HWND hwnd, UINT message, WPARAM wParam, LPARAM lParam)
{
	switch(message)
	{
	case WM_INITDIALOG:
		SetDlgItemTextA(hwnd, 2, pdfapp_version(&gapp));
		SetDlgItemTextA(hwnd, 3, pdfapp_usage(&gapp));
		return TRUE;
	case WM_COMMAND:
		EndDialog(hwnd, 1);
		return TRUE;
	}
	return FALSE;
}

void winhelp(pdfapp_t*app)
{
	int code = DialogBoxW(NULL, L"IDD_DLOGABOUT", hwndframe, dlogaboutproc);
	if (code <= 0)
		pdfapp_error(&gapp, "cannot create help dialog");
}

/*
 * Main window
 */

static void winopen()
{
	WNDCLASS wc;
	HMENU menu;
	RECT r;
	ATOM a;

	/* Create and register window frame class */
	memset(&wc, 0, sizeof(wc));
	wc.style = 0;
	wc.lpfnWndProc = frameproc;
	wc.cbClsExtra = 0;
	wc.cbWndExtra = 0;
	wc.hInstance = GetModuleHandle(NULL);
	wc.hIcon = LoadIconA(wc.hInstance, "IDI_ICONAPP");
	wc.hCursor = NULL; //LoadCursor(NULL, IDC_ARROW);
	wc.hbrBackground = NULL;
	wc.lpszMenuName = NULL;
	wc.lpszClassName = L"FrameWindow";
	a = RegisterClassW(&wc);
	if (!a)
		pdfapp_error(&gapp, "cannot register frame window class");

	/* Create and register window view class */
	memset(&wc, 0, sizeof(wc));
	wc.style = CS_HREDRAW | CS_VREDRAW;
	wc.lpfnWndProc = viewproc;
	wc.cbClsExtra = 0;
	wc.cbWndExtra = 0;
	wc.hInstance = GetModuleHandle(NULL);
	wc.hIcon = NULL;
	wc.hCursor = NULL;
	wc.hbrBackground = NULL;
	wc.lpszMenuName = NULL;
	wc.lpszClassName = L"ViewWindow";
	a = RegisterClassW(&wc);
	if (!a)
		pdfapp_error(&gapp, "cannot register view window class");

	/* Get screen size */
	SystemParametersInfo(SPI_GETWORKAREA, 0, &r, 0);
	gapp.scrw = r.right - r.left;
	gapp.scrh = r.bottom - r.top;

	/* Create cursors */
	arrowcurs = LoadCursor(NULL, IDC_ARROW);
	handcurs = LoadCursor(NULL, IDC_HAND);
	waitcurs = LoadCursor(NULL, IDC_WAIT);
	caretcurs = LoadCursor(NULL, IDC_IBEAM);

	/* And a background color */
	bgbrush = CreateSolidBrush(RGB(0x70,0x70,0x70));

	/* Init DIB info for buffer */
	dibinf = malloc(sizeof(BITMAPINFO) + 12);
	assert(dibinf);
	dibinf->bmiHeader.biSize = sizeof(dibinf->bmiHeader);
	dibinf->bmiHeader.biPlanes = 1;
	dibinf->bmiHeader.biBitCount = 32;
	dibinf->bmiHeader.biCompression = BI_RGB;
	dibinf->bmiHeader.biXPelsPerMeter = 2834;
	dibinf->bmiHeader.biYPelsPerMeter = 2834;
	dibinf->bmiHeader.biClrUsed = 0;
	dibinf->bmiHeader.biClrImportant = 0;
	dibinf->bmiHeader.biClrUsed = 0;

	/* Create window */
	hwndframe = CreateWindowW(L"FrameWindow", // window class name
	NULL, // window caption
	WS_OVERLAPPEDWINDOW | WS_CLIPCHILDREN,
	CW_USEDEFAULT, CW_USEDEFAULT, // initial position
	300, // initial x size
	300, // initial y size
	0, // parent window handle
	0, // window menu handle
	0, // program instance handle
	0); // creation parameters
	if (!hwndframe)
		pdfapp_error(&gapp, "cannot create frame");

	hwndview = CreateWindowW(L"ViewWindow", // window class name
	NULL,
	WS_VISIBLE | WS_CHILD,
	CW_USEDEFAULT, CW_USEDEFAULT,
	CW_USEDEFAULT, CW_USEDEFAULT,
	hwndframe, 0, 0, 0);
	if (!hwndview)
		pdfapp_error(&gapp, "cannot create view");

	hdc = NULL;

	SetWindowTextW(hwndframe, L"MuPDF");

	menu = GetSystemMenu(hwndframe, 0);
	AppendMenuW(menu, MF_SEPARATOR, 0, NULL);
	AppendMenuW(menu, MF_STRING, ID_ABOUT, L"About MuPDF...");
	AppendMenuW(menu, MF_STRING, ID_DOCINFO, L"Document Properties...");

	SetCursor(arrowcurs);
}

static void
do_close(pdfapp_t *app)
{
	fz_context *ctx = app->ctx;
	pdfapp_close(app);
	free(dibinf);
	fz_drop_context(ctx);
}

void winclose(pdfapp_t *app)
{
	if (pdfapp_preclose(app))
	{
		do_close(app);
		exit(0);
	}
}

void wincursor(pdfapp_t *app, int curs)
{
	if (curs == ARROW)
		SetCursor(arrowcurs);
	if (curs == HAND)
		SetCursor(handcurs);
	if (curs == WAIT)
		SetCursor(waitcurs);
	if (curs == CARET)
		SetCursor(caretcurs);
}

void wintitle(pdfapp_t *app, char *title)
{
	wchar_t wide[256], *dp;
	char *sp;
	int rune;

	dp = wide;
	sp = title;
	while (*sp && dp < wide + 255)
	{
		sp += fz_chartorune(&rune, sp);
		*dp++ = rune;
	}
	*dp = 0;

	SetWindowTextW(hwndframe, wide);
}

static void windrawrect(pdfapp_t *app, int x0, int y0, int x1, int y1)
{
	RECT r;
	r.left = x0;
	r.top = y0;
	r.right = x1;
	r.bottom = y1;
	FillRect(hdc, &r, (HBRUSH)GetStockObject(WHITE_BRUSH));
}

void windrawstring(pdfapp_t *app, int x, int y, char *s)
{
	HFONT font = (HFONT)GetStockObject(ANSI_FIXED_FONT);
	SelectObject(hdc, font);
	TextOutA(hdc, x, y - 12, s, (int)strlen(s));
}

static void winblitsearch()
{
	if (gapp.issearching)
	{
		char buf[sizeof(gapp.search) + 50];
		sprintf(buf, "Search: %s", gapp.search);
		windrawrect(&gapp, 0, 0, gapp.winw, 30);
		windrawstring(&gapp, 10, 20, buf);
	}
}

static void winblit()
{
	int image_w = fz_pixmap_width(gapp.ctx, gapp.image);
	int image_h = fz_pixmap_height(gapp.ctx, gapp.image);
	int image_n = fz_pixmap_components(gapp.ctx, gapp.image);
	unsigned char *samples = fz_pixmap_samples(gapp.ctx, gapp.image);
	int x0 = gapp.panx;
	int y0 = gapp.pany;
	int x1 = gapp.panx + image_w;
	int y1 = gapp.pany + image_h;
	RECT r;
	HBRUSH brush;

	if (gapp.image)
	{
		if (gapp.iscopying || justcopied)
		{
			pdfapp_invert(&gapp, gapp.selr);
			justcopied = 1;
		}

		pdfapp_inverthit(&gapp);

		dibinf->bmiHeader.biWidth = image_w;
		dibinf->bmiHeader.biHeight = -image_h;
		dibinf->bmiHeader.biSizeImage = image_h * 4;

		if (image_n == 2)
		{
			size_t i = image_w * (size_t)image_h;
			unsigned char *color = malloc(i*4);
			unsigned char *s = samples;
			unsigned char *d = color;
			for (; i > 0 ; i--)
			{
				d[2] = d[1] = d[0] = *s++;
				d[3] = *s++;
				d += 4;
			}
			SetDIBitsToDevice(hdc,
				gapp.panx, gapp.pany, image_w, image_h,
				0, 0, 0, image_h, color,
				dibinf, DIB_RGB_COLORS);
			free(color);
		}
		if (image_n == 4)
		{
			SetDIBitsToDevice(hdc,
				gapp.panx, gapp.pany, image_w, image_h,
				0, 0, 0, image_h, samples,
				dibinf, DIB_RGB_COLORS);
		}

		pdfapp_inverthit(&gapp);

		if (gapp.iscopying || justcopied)
		{
			pdfapp_invert(&gapp, gapp.selr);
			justcopied = 1;
		}
	}

	if (gapp.invert)
		brush = (HBRUSH)GetStockObject(BLACK_BRUSH);
	else
		brush = bgbrush;

	/* Grey background */
	r.top = 0; r.bottom = gapp.winh;
	r.left = 0; r.right = x0;
	FillRect(hdc, &r, brush);
	r.left = x1; r.right = gapp.winw;
	FillRect(hdc, &r, brush);
	r.left = 0; r.right = gapp.winw;
	r.top = 0; r.bottom = y0;
	FillRect(hdc, &r, brush);
	r.top = y1; r.bottom = gapp.winh;
	FillRect(hdc, &r, brush);

	winblitsearch();
}

void winresize(pdfapp_t *app, int w, int h)
{
	ShowWindow(hwndframe, SW_SHOWDEFAULT);
	w += GetSystemMetrics(SM_CXFRAME) * 2;
	h += GetSystemMetrics(SM_CYFRAME) * 2;
	h += GetSystemMetrics(SM_CYCAPTION);
	SetWindowPos(hwndframe, 0, 0, 0, w, h, SWP_NOZORDER | SWP_NOMOVE);
}

void winrepaint(pdfapp_t *app)
{
	InvalidateRect(hwndview, NULL, 0);
}

void winrepaintsearch(pdfapp_t *app)
{
	// TODO: invalidate only search area and
	// call only search redraw routine.
	InvalidateRect(hwndview, NULL, 0);
}

void winfullscreen(pdfapp_t *app, int state)
{
	static WINDOWPLACEMENT savedplace;
	static int isfullscreen = 0;
	if (state && !isfullscreen)
	{
		GetWindowPlacement(hwndframe, &savedplace);
		SetWindowLong(hwndframe, GWL_STYLE, WS_POPUP | WS_VISIBLE);
		SetWindowPos(hwndframe, NULL, 0, 0, 0, 0, SWP_NOSIZE | SWP_NOMOVE | SWP_NOZORDER | SWP_FRAMECHANGED);
		ShowWindow(hwndframe, SW_SHOWMAXIMIZED);
		isfullscreen = 1;
	}
	if (!state && isfullscreen)
	{
		SetWindowLong(hwndframe, GWL_STYLE, WS_OVERLAPPEDWINDOW);
		SetWindowPos(hwndframe, NULL, 0, 0, 0, 0, SWP_NOSIZE | SWP_NOMOVE | SWP_NOZORDER | SWP_FRAMECHANGED);
		SetWindowPlacement(hwndframe, &savedplace);
		isfullscreen = 0;
	}
}

/*
 * Event handling
 */

void windocopy(pdfapp_t *app)
{
	HGLOBAL handle;
	unsigned short *ucsbuf;

	if (!OpenClipboard(hwndframe))
		return;
	EmptyClipboard();

	handle = GlobalAlloc(GMEM_MOVEABLE, 4096 * sizeof(unsigned short));
	if (!handle)
	{
		CloseClipboard();
		return;
	}

	ucsbuf = GlobalLock(handle);
	pdfapp_oncopy(&gapp, ucsbuf, 4096);
	GlobalUnlock(handle);

	SetClipboardData(CF_UNICODETEXT, handle);
	CloseClipboard();

	justcopied = 1;	/* keep inversion around for a while... */
}

void winreloadpage(pdfapp_t *app)
{
	SendMessage(hwndview, WM_APP, 0, 0);
}

void winopenuri(pdfapp_t *app, char *buf)
{
	ShellExecuteA(hwndframe, "open", buf, 0, 0, SW_SHOWNORMAL);
}

#define OUR_TIMER_ID 1

void winadvancetimer(pdfapp_t *app, float delay)
{
	timer_pending = 1;
	SetTimer(hwndview, OUR_TIMER_ID, (unsigned int)(1000*delay), NULL);
}

static void killtimer(pdfapp_t *app)
{
	timer_pending = 0;
}

static void handlekey(int c)
{
	int modifier = (GetAsyncKeyState(VK_SHIFT) < 0);
	modifier |= ((GetAsyncKeyState(VK_CONTROL) < 0)<<2);
	modifier |= ((GetAsyncKeyState(VK_MENU) < 0)<<3);

	if (timer_pending)
		killtimer(&gapp);

	if (GetCapture() == hwndview)
		return;

	if (justcopied)
	{
		justcopied = 0;
		winrepaint(&gapp);
	}

	/* translate VK into ASCII equivalents */
	if (c > 256)
	{
		switch (c - 256)
		{
		case VK_ESCAPE: c = '\033'; break;
		case VK_DOWN: c = 'j'; break;
		case VK_UP: c = 'k'; break;
		case VK_LEFT: c = 'h'; break;
		case VK_RIGHT: c = 'l'; break;
		case VK_PRIOR: c = ','; break;
		case VK_NEXT: c = '.'; break;
		}
	}

	pdfapp_onkey(&gapp, c, modifier);
	winrepaint(&gapp);
}

static void handlemouse(int x, int y, int btn, int state)
{
	int modifier = (GetAsyncKeyState(VK_SHIFT) < 0);
	modifier |= ((GetAsyncKeyState(VK_CONTROL) < 0)<<2);

	if (state != 0 && timer_pending)
		killtimer(&gapp);

	if (state != 0 && justcopied)
	{
		justcopied = 0;
		winrepaint(&gapp);
	}

	if (state == 1)
		SetCapture(hwndview);
	if (state == -1)
		ReleaseCapture();

	pdfapp_onmouse(&gapp, x, y, btn, modifier, state);
}

static LRESULT CALLBACK
frameproc(HWND hwnd, UINT message, WPARAM wParam, LPARAM lParam)
{
	switch(message)
	{
	case WM_SETFOCUS:
		PostMessage(hwnd, WM_APP+5, 0, 0);
		return 0;
	case WM_APP+5:
		SetFocus(hwndview);
		return 0;

	case WM_DESTROY:
		PostQuitMessage(0);
		return 0;

	case WM_SYSCOMMAND:
		if (wParam == ID_ABOUT)
		{
			winhelp(&gapp);
			return 0;
		}
		if (wParam == ID_DOCINFO)
		{
			info();
			return 0;
		}
		break;

	case WM_SIZE:
	{
		// More generally, you should use GetEffectiveClientRect
		// if you have a toolbar etc.
		RECT rect;
		GetClientRect(hwnd, &rect);
		MoveWindow(hwndview, rect.left, rect.top,
		rect.right-rect.left, rect.bottom-rect.top, TRUE);
		if (wParam == SIZE_MAXIMIZED)
			gapp.shrinkwrap = 0;
		return 0;
	}

	case WM_SIZING:
		gapp.shrinkwrap = 0;
		break;

	case WM_NOTIFY:
	case WM_COMMAND:
		return SendMessage(hwndview, message, wParam, lParam);

	case WM_CLOSE:
		if (!pdfapp_preclose(&gapp))
			return 0;
	}

	return DefWindowProc(hwnd, message, wParam, lParam);
}

static LRESULT CALLBACK
viewproc(HWND hwnd, UINT message, WPARAM wParam, LPARAM lParam)
{
	static int oldx = 0;
	static int oldy = 0;
	int x = (signed short) LOWORD(lParam);
	int y = (signed short) HIWORD(lParam);

	switch (message)
	{
	case WM_SIZE:
		if (wParam == SIZE_MINIMIZED)
			return 0;
		if (wParam == SIZE_MAXIMIZED)
			gapp.shrinkwrap = 0;
		pdfapp_onresize(&gapp, LOWORD(lParam), HIWORD(lParam));
		break;

	/* Paint events are low priority and automagically catenated
	 * so we don't need to do any fancy waiting to defer repainting.
	 */
	case WM_PAINT:
	{
		//puts("WM_PAINT");
		PAINTSTRUCT ps;
		hdc = BeginPaint(hwnd, &ps);
		winblit();
		hdc = NULL;
		EndPaint(hwnd, &ps);
		pdfapp_postblit(&gapp);
		return 0;
	}

	case WM_ERASEBKGND:
		return 1; // well, we don't need to erase to redraw cleanly

	/* Mouse events */

	case WM_LBUTTONDOWN:
		SetFocus(hwndview);
		oldx = x; oldy = y;
		handlemouse(x, y, 1, 1);
		return 0;
	case WM_MBUTTONDOWN:
		SetFocus(hwndview);
		oldx = x; oldy = y;
		handlemouse(x, y, 2, 1);
		return 0;
	case WM_RBUTTONDOWN:
		SetFocus(hwndview);
		oldx = x; oldy = y;
		handlemouse(x, y, 3, 1);
		return 0;

	case WM_LBUTTONUP:
		oldx = x; oldy = y;
		handlemouse(x, y, 1, -1);
		return 0;
	case WM_MBUTTONUP:
		oldx = x; oldy = y;
		handlemouse(x, y, 2, -1);
		return 0;
	case WM_RBUTTONUP:
		oldx = x; oldy = y;
		handlemouse(x, y, 3, -1);
		return 0;

	case WM_MOUSEMOVE:
		oldx = x; oldy = y;
		handlemouse(x, y, 0, 0);
		return 0;

	/* Mouse wheel */

	case WM_MOUSEWHEEL:
		if ((signed short)HIWORD(wParam) <= 0)
		{
			handlemouse(oldx, oldy, 5, 1);
			handlemouse(oldx, oldy, 5, -1);
		}
		else
		{
			handlemouse(oldx, oldy, 4, 1);
			handlemouse(oldx, oldy, 4, -1);
		}
		return 0;

	/* Timer */
	case WM_TIMER:
		if (wParam == OUR_TIMER_ID && timer_pending && gapp.presentation_mode)
		{
			timer_pending = 0;
			handlekey(VK_RIGHT + 256);
			handlemouse(oldx, oldy, 0, 0); /* update cursor */
			return 0;
		}
		break;

	/* Keyboard events */

	case WM_KEYDOWN:
		/* only handle special keys */
		switch (wParam)
		{
		case VK_F1:
			winhelp(&gapp);
			return 0;
		case VK_LEFT:
		case VK_UP:
		case VK_PRIOR:
		case VK_RIGHT:
		case VK_DOWN:
		case VK_NEXT:
		case VK_ESCAPE:
			handlekey(wParam + 256);
			handlemouse(oldx, oldy, 0, 0);	/* update cursor */
			return 0;
		}
		return 1;

	case WM_SYSKEYDOWN:
		/* alt keys */
		switch (wParam)
		{
		case VK_LEFT:
		case VK_RIGHT:
			handlekey(wParam + 256);
			handlemouse(oldx, oldy, 0, 0);	/* update cursor */
			return 0;
		}
		return 1;

	/* unicode encoded chars, including escape, backspace etc... */
	case WM_CHAR:
		if (wParam < 256)
		{
			handlekey(wParam);
			handlemouse(oldx, oldy, 0, 0);	/* update cursor */
		}
		return 0;

	/* We use WM_APP to trigger a reload and repaint of a page */
	case WM_APP:
		pdfapp_reloadpage(&gapp);
		break;
	}

	fflush(stdout);

	/* Pass on unhandled events to Windows */
	return DefWindowProc(hwnd, message, wParam, lParam);
}

typedef BOOL (SetProcessDPIAwareFn)(void);

static int
get_system_dpi(void)
{
	HMODULE hUser32 = LoadLibrary(TEXT("user32.dll"));
	SetProcessDPIAwareFn *ptr;
	int hdpi, vdpi;
	HDC desktopDC;

	ptr = (SetProcessDPIAwareFn *)GetProcAddress(hUser32, "SetProcessDPIAware");
	if (ptr != NULL)
		ptr();
	FreeLibrary(hUser32);

	desktopDC = GetDC(NULL);
	hdpi = GetDeviceCaps(desktopDC, LOGPIXELSX);
	vdpi = GetDeviceCaps(desktopDC, LOGPIXELSY);
	/* hdpi,vdpi = 100 means 96dpi. */
	return ((hdpi + vdpi) * 96 + 0.5f) / 200;
}

static void usage(const char *argv0)
{
	const char *msg =
		"usage: mupdf [options] file.pdf [page]\n"
		"\t-p -\tpassword\n"
		"\t-r -\tresolution\n"
		"\t-A -\tset anti-aliasing quality in bits (0=off, 8=best)\n"
		"\t-C -\tRRGGBB (tint color in hexadecimal syntax)\n"
		"\t-W -\tpage width for EPUB layout\n"
		"\t-H -\tpage height for EPUB layout\n"
		"\t-I -\tinvert colors\n"
		"\t-S -\tfont size for EPUB layout\n"
		"\t-U -\tuser style sheet for EPUB layout\n"
		"\t-X\tdisable document styles for EPUB layout\n";
	MessageBoxA(NULL, msg, "MuPDF: Usage", MB_OK);
	exit(1);
}

int WINAPI
WinMain(HINSTANCE hInstance, HINSTANCE hPrevInstance, LPSTR lpCmdLine, int nShowCmd)
{
	int argc;
	LPWSTR *wargv = CommandLineToArgvW(GetCommandLineW(), &argc);
	char **argv;
	char argv0[256];
	MSG msg;
	int code;
	fz_context *ctx;
	int kbps = 0;
	int displayRes = get_system_dpi();
	int c;

	ctx = fz_new_context(NULL, NULL, FZ_STORE_DEFAULT);
	if (!ctx)
	{
		MessageBoxA(NULL, "Cannot initialize MuPDF context.", "MuPDF: Error", MB_OK);
		exit(1);
	}

	/* stderr goes nowhere. Get us a debug stream we have a chance
	 * of seeing. */
	fz_set_stddbg(ctx, fz_stdods(ctx));

	pdfapp_init(ctx, &gapp);

	argv = fz_argv_from_wargv(argc, wargv);

	while ((c = fz_getopt(argc, argv, "Ip:r:A:C:W:H:S:U:Xb:")) != -1)
	{
		switch (c)
		{
		case 'C':
			c = strtol(fz_optarg, NULL, 16);
			gapp.tint = 1;
			gapp.tint_white = c;
			break;
		case 'p': password = fz_optarg; break;
		case 'r': displayRes = fz_atoi(fz_optarg); break;
		case 'I': gapp.invert = 1; break;
		case 'A': fz_set_aa_level(ctx, fz_atoi(fz_optarg)); break;
		case 'W': gapp.layout_w = fz_atoi(fz_optarg); break;
		case 'H': gapp.layout_h = fz_atoi(fz_optarg); break;
		case 'S': gapp.layout_em = fz_atoi(fz_optarg); break;
		case 'b': kbps = fz_atoi(fz_optarg); break;
		case 'U': gapp.layout_css = fz_optarg; break;
		case 'X': gapp.layout_use_doc_css = 0; break;
		default: usage(argv[0]);
		}
	}

	pdfapp_setresolution(&gapp, displayRes);

	GetModuleFileNameA(NULL, argv0, sizeof argv0);
	install_app(argv0);

	winopen();

	if (fz_optind < argc)
	{
		fz_strlcpy(filename, argv[fz_optind++], sizeof filename);
	}
	else
	{
		if (!winfilename(wbuf, nelem(wbuf)))
			exit(0);
		code = WideCharToMultiByte(CP_UTF8, 0, wbuf, -1, filename, sizeof filename, NULL, NULL);
		if (code == 0)
			pdfapp_error(&gapp, "cannot convert filename to utf-8");
	}

	if (fz_optind < argc)
		gapp.pageno = atoi(argv[fz_optind++]);

	if (kbps)
		pdfapp_open_progressive(&gapp, filename, 0, kbps);
	else
		pdfapp_open(&gapp, filename, 0);

	while (GetMessage(&msg, NULL, 0, 0))
	{
		TranslateMessage(&msg);
		DispatchMessage(&msg);
	}

	fz_free_argv(argc, argv);

	do_close(&gapp);

	return 0;
}
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IDI_ICONAPP ICON "mupdf.ico"

IDD_DLOGPASS DIALOG 50, 50, 204, 60
//STYLE DS_MODALFRAME | WS_POPUP
STYLE 128 | 0x80000000
CAPTION " MuPDF: Password "
FONT 8, "MS Shell Dlg"
BEGIN
	EDITTEXT			3, 57, 20, 140, 12, 32
	DEFPUSHBUTTON "Okay",		1, 90, 40, 50, 14, 0x50010001
	PUSHBUTTON "Cancel",		2, 147, 40, 50, 14, 0x50010000
	LTEXT "The file is encrypted.", 4, 10, 7, 180, 10, 0x00000
	LTEXT "Password:",		5, 17, 22, 40, 10, 0x00000
END

IDD_DLOGINFO DIALOG 50, 50, 300, 145
STYLE 128 | 0x80000000
CAPTION " Document Properties "
FONT 8, "MS Shell Dlg"
BEGIN
	DEFPUSHBUTTON "Okay",	1, 300-10-50, 145-7-14, 50, 14, 0x50010001

	LTEXT "File:",		-1, 10, 10, 50, 10, 0
	LTEXT "Format:",	-1, 10, 20, 50, 10, 0
	LTEXT "Encryption:",	-1, 10, 30, 50, 10, 0
	LTEXT "Permissions:",	-1, 10, 40, 50, 10, 0

	LTEXT "<file",		0x10, 60, 10, 230, 10, 0
	LTEXT "<version",	0x11, 60, 20, 230, 10, 0
	LTEXT "<encryption",	0x12, 60, 30, 230, 10, 0
	LTEXT "<permissions",	0x13, 60, 40, 230, 10, 0

	LTEXT "Title:",		-1, 10, 55, 50, 10, 0
	LTEXT "Author:",	-1, 10, 65, 50, 10, 0
	LTEXT "Subject:",	-1, 10, 75, 50, 10, 0
	LTEXT "Keywords:",	-1, 10, 85, 50, 10, 0
	LTEXT "Creator:",	-1, 10, 95, 50, 10, 0
	LTEXT "Producer:",	-1, 10, 105, 50, 10, 0
	LTEXT "Created:",	-1, 10, 115, 50, 10, 0
	LTEXT "Modified:",	-1, 10, 125, 50, 10, 0

	LTEXT "",		0x20, 60, 55, 230, 10, 0
	LTEXT "",		0x21, 60, 65, 230, 10, 0
	LTEXT "",		0x22, 60, 75, 230, 10, 0
	LTEXT "",		0x23, 60, 85, 230, 10, 0
	LTEXT "",		0x24, 60, 95, 230, 10, 0
	LTEXT "",		0x25, 60, 105, 230, 10, 0
	LTEXT "",		0x26, 60, 115, 100, 10, 0
	LTEXT "",		0x27, 60, 125, 100, 10, 0
END

IDD_DLOGTEXT DIALOG 50, 50, 204, 85
STYLE 128 | 0x80000000
CAPTION " MuPDF: fill out form"
FONT 8, "MS Shell Dlg"
BEGIN
	EDITTEXT		3,8,7,183,50,0x1004
	DEFPUSHBUTTON	"Okay",1,89,64,50,14
	PUSHBUTTON		"Cancel",2,147,64,50,14
	LTEXT			"** Invalid value **",4,11,65,62,8
END

IDD_DLOGLIST DIALOG 50, 50, 204, 85
STYLE 128 | 0x80000000
CAPTION " MuPDF: select an item"
FONT 8, "MS Shell Dlg"
BEGIN
	LISTBOX			3,8,7,183,50,0x210102
	DEFPUSHBUTTON	"Okay",1,89,64,50,14
	PUSHBUTTON		"Cancel",2,147,64,50,14
END

IDD_DLOGABOUT DIALOG 50, 50, 200, 360
STYLE 128 | 0x80000000
CAPTION " About MuPDF "
FONT 8, "MS Shell Dlg"
BEGIN
	DEFPUSHBUTTON "Okay",	 1, 200-10-50, 360-7-14, 50, 14, 0x50010001
	LTEXT "<copyright>",	 2, 10, 10, 180, 20, 0
	LTEXT "<usage>",	 3, 10, 35, 180, 300, 0
END







mupdf-1.21.1-source/platform/x11/x11_image.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * Blit RGBA images to X with X(Shm)Images
 */

#ifndef _XOPEN_SOURCE
# define _XOPEN_SOURCE 1
#endif

#ifndef _XOPEN_SOURCE
# define _XOPEN_SOURCE 1
#endif

#define noSHOWINFO

#include "mupdf/fitz.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

#include <X11/Xlib.h>
#include <X11/Xutil.h>
#include <sys/ipc.h>
#include <sys/shm.h>
#include <X11/extensions/XShm.h>

extern int ffs(int);

static int is_big_endian(void)
{
	static const int one = 1;
	return *(char*)&one == 0;
}

typedef void (*ximage_convert_func_t)
(
	const unsigned char *src,
	int srcstride,
	unsigned char *dst,
	int dststride,
	int w,
	int h
	);

#define POOLSIZE 4
#define WIDTH 256
#define HEIGHT 256

enum {
	ARGB8888,
	BGRA8888,
	RGBA8888,
	ABGR8888,
	RGB888,
	BGR888,
	RGB565,
	RGB565_BR,
	RGB555,
	RGB555_BR,
	BGR233,
	UNKNOWN
};

#ifdef SHOWINFO
static char *modename[] = {
	"ARGB8888",
	"BGRA8888",
	"RGBA8888",
	"ABGR8888",
	"RGB888",
	"BGR888",
	"RGB565",
	"RGB565_BR",
	"RGB555",
	"RGB555_BR",
	"BGR233",
	"UNKNOWN"
};
#endif

extern ximage_convert_func_t ximage_convert_funcs[];

static struct
{
	Display *display;
	int screen;
	XVisualInfo visual;
	Colormap colormap;

	int bitsperpixel;
	int mode;

	XColor rgbcube[256];

	ximage_convert_func_t convert_func;

	int useshm;
	int shmcode;
	XImage *pool[POOLSIZE];
	/* MUST exist during the lifetime of the shared ximage according to the
	xc/doc/hardcopy/Xext/mit-shm.PS.gz */
	XShmSegmentInfo shminfo[POOLSIZE];
	int lastused;
} info;

static XImage *
createximage(Display *dpy, Visual *vis, XShmSegmentInfo *xsi, int depth, int w, int h)
{
	XImage *img;
	Status status;

	if (!XShmQueryExtension(dpy))
		goto fallback;
	if (!info.useshm)
		goto fallback;

	img = XShmCreateImage(dpy, vis, depth, ZPixmap, NULL, xsi, w, h);
	if (!img)
	{
		fprintf(stderr, "warn: could not XShmCreateImage\n");
		goto fallback;
	}

	xsi->shmid = shmget(IPC_PRIVATE,
		(size_t)img->bytes_per_line * img->height,
		IPC_CREAT | 0777);
	if (xsi->shmid < 0)
	{
		XDestroyImage(img);
		fprintf(stderr, "warn: could not shmget\n");
		goto fallback;
	}

	img->data = xsi->shmaddr = shmat(xsi->shmid, NULL, 0);
	if (img->data == (char*)-1)
	{
		XDestroyImage(img);
		fprintf(stderr, "warn: could not shmat\n");
		goto fallback;
	}

	xsi->readOnly = False;
	status = XShmAttach(dpy, xsi);
	if (!status)
	{
		shmdt(xsi->shmaddr);
		XDestroyImage(img);
		fprintf(stderr, "warn: could not XShmAttach\n");
		goto fallback;
	}

	XSync(dpy, False);

	shmctl(xsi->shmid, IPC_RMID, NULL);

	return img;

fallback:
	info.useshm = 0;

	img = XCreateImage(dpy, vis, depth, ZPixmap, 0, NULL, w, h, 32, 0);
	if (!img)
	{
		fprintf(stderr, "fail: could not XCreateImage");
		abort();
	}

	img->data = malloc((size_t)h * img->bytes_per_line);
	if (!img->data)
	{
		fprintf(stderr, "fail: could not malloc");
		abort();
	}

	return img;
}

static void
make_colormap(void)
{
	if (info.visual.class == PseudoColor && info.visual.depth == 8)
	{
		int i, r, g, b;
		i = 0;
		for (b = 0; b < 4; b++) {
			for (g = 0; g < 8; g++) {
				for (r = 0; r < 8; r++) {
					info.rgbcube[i].pixel = i;
					info.rgbcube[i].red = (r * 36) << 8;
					info.rgbcube[i].green = (g * 36) << 8;
					info.rgbcube[i].blue = (b * 85) << 8;
					info.rgbcube[i].flags =
					DoRed | DoGreen | DoBlue;
					i++;
				}
			}
		}
		info.colormap = XCreateColormap(info.display,
			RootWindow(info.display, info.screen),
			info.visual.visual,
			AllocAll);
		XStoreColors(info.display, info.colormap, info.rgbcube, 256);
		return;
	}
	else if (info.visual.class == TrueColor)
	{
		info.colormap = 0;
		return;
	}
	fprintf(stderr, "Cannot handle visual class %d with depth: %d\n",
		info.visual.class, info.visual.depth);
	return;
}

static void
select_mode(void)
{
	int byteorder;
	int byterev;
	unsigned long rm, gm, bm;
	unsigned long rs, gs, bs;

	byteorder = ImageByteOrder(info.display);
	if (is_big_endian())
		byterev = byteorder != MSBFirst;
	else
		byterev = byteorder != LSBFirst;

	rm = info.visual.red_mask;
	gm = info.visual.green_mask;
	bm = info.visual.blue_mask;

	rs = ffs(rm) - 1;
	gs = ffs(gm) - 1;
	bs = ffs(bm) - 1;

#ifdef SHOWINFO
	printf("ximage: mode %d/%d %08lx %08lx %08lx (%ld,%ld,%ld) %s%s\n",
		info.visual.depth,
		info.bitsperpixel,
		rm, gm, bm, rs, gs, bs,
		byteorder == MSBFirst ? "msb" : "lsb",
		byterev ? " <swap>":"");
#endif

	info.mode = UNKNOWN;
	if (info.bitsperpixel == 8) {
		/* Either PseudoColor with BGR233 colormap, or TrueColor */
		info.mode = BGR233;
	}
	else if (info.bitsperpixel == 16) {
		if (rm == 0xF800 && gm == 0x07E0 && bm == 0x001F)
			info.mode = !byterev ? RGB565 : RGB565_BR;
		if (rm == 0x7C00 && gm == 0x03E0 && bm == 0x001F)
			info.mode = !byterev ? RGB555 : RGB555_BR;
	}
	else if (info.bitsperpixel == 24) {
		if (rs == 0 && gs == 8 && bs == 16)
			info.mode = byteorder == MSBFirst ? RGB888 : BGR888;
		if (rs == 16 && gs == 8 && bs == 0)
			info.mode = byteorder == MSBFirst ? BGR888 : RGB888;
	}
	else if (info.bitsperpixel == 32) {
		if (rs == 0 && gs == 8 && bs == 16)
			info.mode = byteorder == MSBFirst ? ABGR8888 : RGBA8888;
		if (rs == 8 && gs == 16 && bs == 24)
			info.mode = byteorder == MSBFirst ? BGRA8888 : ARGB8888;
		if (rs == 16 && gs == 8 && bs == 0)
			info.mode = byteorder == MSBFirst ? ARGB8888 : BGRA8888;
		if (rs == 24 && gs == 16 && bs == 8)
			info.mode = byteorder == MSBFirst ? RGBA8888 : ABGR8888;
	}

#ifdef SHOWINFO
	printf("ximage: RGBA8888 to %s\n", modename[info.mode]);
#endif

	/* select conversion function */
	info.convert_func = ximage_convert_funcs[info.mode];
}

static int
create_pool(void)
{
	int i;

	info.lastused = 0;

	for (i = 0; i < POOLSIZE; i++) {
		info.pool[i] = NULL;
	}

	for (i = 0; i < POOLSIZE; i++) {
		info.pool[i] = createximage(info.display,
			info.visual.visual, &info.shminfo[i], info.visual.depth,
			WIDTH, HEIGHT);
		if (!info.pool[i]) {
			return 0;
		}
	}

	return 1;
}

static XImage *
next_pool_image(void)
{
	if (info.lastused + 1 >= POOLSIZE) {
		if (info.useshm)
			XSync(info.display, False);
		else
			XFlush(info.display);
		info.lastused = 0;
	}
	return info.pool[info.lastused ++];
}

static int
ximage_error_handler(Display *display, XErrorEvent *event)
{
	/* Turn off shared memory images if we get an error from the MIT-SHM extension */
	if (event->request_code == info.shmcode)
	{
		char buf[80];
		XGetErrorText(display, event->error_code, buf, sizeof buf);
		fprintf(stderr, "ximage: disabling shared memory extension: %s\n", buf);
		info.useshm = 0;
		return 0;
	}

	XSetErrorHandler(NULL);
	return (XSetErrorHandler(ximage_error_handler))(display, event);
}

int
ximage_init(Display *display, int screen, Visual *visual)
{
	XVisualInfo template;
	XVisualInfo *visuals;
	int nvisuals;
	XPixmapFormatValues *formats;
	int nformats;
	int ok;
	int i;
	int major;
	int event;
	int error;

	info.display = display;
	info.screen = screen;
	info.colormap = 0;

	/* Get XVisualInfo for this visual */
	template.visualid = XVisualIDFromVisual(visual);
	visuals = XGetVisualInfo(display, VisualIDMask, &template, &nvisuals);
	if (nvisuals != 1) {
		fprintf(stderr, "Visual not found!\n");
		XFree(visuals);
		return 0;
	}
	memcpy(&info.visual, visuals, sizeof (XVisualInfo));
	XFree(visuals);

	/* Get appropriate PixmapFormat for this visual */
	formats = XListPixmapFormats(info.display, &nformats);
	for (i = 0; i < nformats; i++) {
		if (formats[i].depth == info.visual.depth) {
			info.bitsperpixel = formats[i].bits_per_pixel;
			break;
		}
	}
	XFree(formats);
	if (i == nformats) {
		fprintf(stderr, "PixmapFormat not found!\n");
		return 0;
	}

	/* extract mode */
	select_mode();

	/* prepare colormap */
	make_colormap();

	/* identify code for MIT-SHM extension */
	if (XQueryExtension(display, "MIT-SHM", &major, &event, &error) &&
		XShmQueryExtension(display))
		info.shmcode = major;

	/* intercept errors looking for SHM code */
	XSetErrorHandler(ximage_error_handler);

	/* prepare pool of XImages */
	info.useshm = 1;
	ok = create_pool();
	if (!ok)
		return 0;

#ifdef SHOWINFO
	printf("ximage: %sPutImage\n", info.useshm ? "XShm" : "X");
#endif

	return 1;
}

int
ximage_get_depth(void)
{
	return info.visual.depth;
}

Visual *
ximage_get_visual(void)
{
	return info.visual.visual;
}

Colormap
ximage_get_colormap(void)
{
	return info.colormap;
}

void
ximage_blit(Drawable d, GC gc,
	int dstx, int dsty,
	unsigned char *srcdata,
	int srcx, int srcy,
	int srcw, int srch,
	int srcstride)
{
	XImage *image;
	int ax, ay;
	int w, h;
	unsigned char *srcptr;

	for (ay = 0; ay < srch; ay += HEIGHT)
	{
		h = fz_mini(srch - ay, HEIGHT);
		for (ax = 0; ax < srcw; ax += WIDTH)
		{
			w = fz_mini(srcw - ax, WIDTH);

			image = next_pool_image();

			srcptr = srcdata +
			(ay + srcy) * srcstride +
			(ax + srcx) * 4;

			info.convert_func(srcptr, srcstride,
				(unsigned char *) image->data,
				image->bytes_per_line, w, h);

			if (info.useshm)
			{
				XShmPutImage(info.display, d, gc, image,
					0, 0, dstx + ax, dsty + ay,
					w, h, False);
			}
			else
			{
				XPutImage(info.display, d, gc, image,
					0, 0,
					dstx + ax,
					dsty + ay,
					w, h);
			}
		}
	}
}

/*
 * Primitive conversion functions
 */

#ifndef restrict
#ifndef _C99
#ifdef __GNUC__
#define restrict __restrict__
#else
#define restrict
#endif
#endif
#endif

#define PARAMS \
	const unsigned char * restrict src, \
	int srcstride, \
	unsigned char * restrict dst, \
	int dststride, \
	int w, \
	int h

/*
 * Convert byte:RGBA8888 to various formats
 */

static void
ximage_convert_argb8888(PARAMS)
{
	int x, y;
	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x ++) {
			dst[x * 4 + 0] = src[x * 4 + 3]; /* a */
			dst[x * 4 + 1] = src[x * 4 + 0]; /* r */
			dst[x * 4 + 2] = src[x * 4 + 1]; /* g */
			dst[x * 4 + 3] = src[x * 4 + 2]; /* b */
		}
		dst += dststride;
		src += srcstride;
	}
}

static void
ximage_convert_bgra8888(PARAMS)
{
	int x, y;
	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x++) {
			dst[x * 4 + 0] = src[x * 4 + 2];
			dst[x * 4 + 1] = src[x * 4 + 1];
			dst[x * 4 + 2] = src[x * 4 + 0];
			dst[x * 4 + 3] = src[x * 4 + 3];
		}
		dst += dststride;
		src += srcstride;
	}
}

static void
ximage_convert_abgr8888(PARAMS)
{
	int x, y;
	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x++) {
			dst[x * 4 + 0] = src[x * 4 + 3];
			dst[x * 4 + 1] = src[x * 4 + 2];
			dst[x * 4 + 2] = src[x * 4 + 1];
			dst[x * 4 + 3] = src[x * 4 + 0];
		}
		dst += dststride;
		src += srcstride;
	}
}

static void
ximage_convert_rgba8888(PARAMS)
{
	int x, y;
	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x++) {
			((unsigned *)dst)[x] = ((unsigned *)src)[x];
		}
		dst += dststride;
		src += srcstride;
	}
}

static void
ximage_convert_bgr888(PARAMS)
{
	int x, y;
	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x++) {
			dst[3*x + 0] = src[4*x + 2];
			dst[3*x + 1] = src[4*x + 1];
			dst[3*x + 2] = src[4*x + 0];
		}
		src += srcstride;
		dst += dststride;
	}
}

static void
ximage_convert_rgb888(PARAMS)
{
	int x, y;
	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x++) {
			dst[3*x + 0] = src[4*x + 0];
			dst[3*x + 1] = src[4*x + 1];
			dst[3*x + 2] = src[4*x + 2];
		}
		src += srcstride;
		dst += dststride;
	}
}

static void
ximage_convert_rgb565(PARAMS)
{
	unsigned char r, g, b;
	int x, y;
	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x++) {
			r = src[4*x + 0];
			g = src[4*x + 1];
			b = src[4*x + 2];
			((unsigned short *)dst)[x] =
			((r & 0xF8) << 8) |
			((g & 0xFC) << 3) |
			(b >> 3);
		}
		src += srcstride;
		dst += dststride;
	}
}

static void
ximage_convert_rgb565_br(PARAMS)
{
	unsigned char r, g, b;
	int x, y;
	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x++) {
			r = src[4*x + 0];
			g = src[4*x + 1];
			b = src[4*x + 2];
			/* final word is:
			g4 g3 g2 b7 b6 b5 b4 b3 : r7 r6 r5 r4 r3 g7 g6 g5
			*/
			((unsigned short *)dst)[x] =
			(r & 0xF8) |
			((g & 0xE0) >> 5) |
			((g & 0x1C) << 11) |
			((b & 0xF8) << 5);
		}
		src += srcstride;
		dst += dststride;
	}
}

static void
ximage_convert_rgb555(PARAMS)
{
	unsigned char r, g, b;
	int x, y;
	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x++) {
			r = src[4*x + 0];
			g = src[4*x + 1];
			b = src[4*x + 2];
			((unsigned short *)dst)[x] =
			((r & 0xF8) << 7) |
			((g & 0xF8) << 2) |
			(b >> 3);
		}
		src += srcstride;
		dst += dststride;
	}
}

static void
ximage_convert_rgb555_br(PARAMS)
{
	unsigned char r, g, b;
	int x, y;
	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x++) {
			r = src[4*x + 0];
			g = src[4*x + 1];
			b = src[4*x + 2];
			/* final word is:
			g5 g4 g3 b7 b6 b5 b4 b3 : 0 r7 r6 r5 r4 r3 g7 g6
			*/
			((unsigned short *)dst)[x] =
			((r & 0xF8) >> 1) |
			((g & 0xC0) >> 6) |
			((g & 0x38) << 10) |
			((b & 0xF8) << 5);
		}
		src += srcstride;
		dst += dststride;
	}
}

static void
ximage_convert_bgr233(PARAMS)
{
	unsigned char r, g, b;
	int x,y;
	for(y = 0; y < h; y++) {
		for(x = 0; x < w; x++) {
			r = src[4*x + 0];
			g = src[4*x + 1];
			b = src[4*x + 2];
			/* format: b7 b6 g7 g6 g5 r7 r6 r5 */
			dst[x] = (b&0xC0) | ((g>>2)&0x38) | ((r>>5)&0x7);
		}
		src += srcstride;
		dst += dststride;
	}
}

static void
ximage_convert_generic(PARAMS)
{
	unsigned long rm, gm, bm, rs, gs, bs, rx, bx, gx;
	unsigned long pixel;
	unsigned long r, g, b;
	int x, y;

	rm = info.visual.red_mask;
	gm = info.visual.green_mask;
	bm = info.visual.blue_mask;

	rs = ffs(rm) - 1;
	gs = ffs(gm) - 1;
	bs = ffs(bm) - 1;

	rx = ffs(~(rm >> rs)) - 1;
	gx = ffs(~(gm >> gs)) - 1;
	bx = ffs(~(bm >> bs)) - 1;

	for (y = 0; y < h; y++) {
		for (x = 0; x < w; x++) {
			r = src[4*x + 0];
			g = src[4*x + 1];
			b = src[4*x + 2];

			/* adjust precision */
			if (rx < 8) r >>= (8 - rx); else if (rx > 8) r <<= (rx - 8);
			if (gx < 8) g >>= (8 - gx); else if (gx > 8) g <<= (gx - 8);
			if (bx < 8) b >>= (8 - bx); else if (bx > 8) b <<= (bx - 8);

			pixel = (r << rs) | (g << gs) | (b << bs);

			if (ImageByteOrder(info.display) == MSBFirst) {
				if (info.bitsperpixel > 16) {
					dst[4*x + 0] = (pixel >> 24) & 0xFF;
					dst[4*x + 1] = (pixel >> 16) & 0xFF;
					dst[4*x + 2] = (pixel >> 8) & 0xFF;
					dst[4*x + 3] = (pixel) & 0xFF;
				} else if (info.bitsperpixel > 8) {
					dst[2*x + 0] = (pixel >> 8) & 0xFF;
					dst[2*x + 1] = (pixel) & 0xFF;
				}
			} else {
				if (info.bitsperpixel > 16) {
					dst[4*x + 0] = (pixel) & 0xFF;
					dst[4*x + 1] = (pixel >> 8) & 0xFF;
					dst[4*x + 2] = (pixel >> 16) & 0xFF;
					dst[4*x + 3] = (pixel >> 24) & 0xFF;
				} else if (info.bitsperpixel > 8) {
					dst[2*x + 0] = (pixel) & 0xFF;
					dst[2*x + 1] = (pixel >> 8) & 0xFF;
				}
			}
		}
		src += srcstride;
		dst += dststride;
	}
}

ximage_convert_func_t ximage_convert_funcs[] = {
	ximage_convert_argb8888,
	ximage_convert_bgra8888,
	ximage_convert_rgba8888,
	ximage_convert_abgr8888,
	ximage_convert_rgb888,
	ximage_convert_bgr888,
	ximage_convert_rgb565,
	ximage_convert_rgb565_br,
	ximage_convert_rgb555,
	ximage_convert_rgb555_br,
	ximage_convert_bgr233,
	ximage_convert_generic
};







mupdf-1.21.1-source/platform/x11/x11_main.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "pdfapp.h"

#include <X11/Xlib.h>
#include <X11/Xutil.h>
#include <X11/Xatom.h>
#include <X11/cursorfont.h>
#include <X11/keysym.h>
#include <X11/XF86keysym.h>

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

#include <sys/select.h>
#include <sys/time.h>
#include <sys/types.h>
#include <sys/wait.h>
#include <unistd.h>
#include <signal.h>

#define mupdf_icon_bitmap_16_width 16
#define mupdf_icon_bitmap_16_height 16
static unsigned char mupdf_icon_bitmap_16_bits[] = {
	0x00, 0x00, 0x00, 0x1e, 0x00, 0x2b, 0x80, 0x55, 0x8c, 0x62, 0x8c, 0x51,
	0x9c, 0x61, 0x1c, 0x35, 0x3c, 0x1f, 0x3c, 0x0f, 0xfc, 0x0f, 0xec, 0x0d,
	0xec, 0x0d, 0xcc, 0x0c, 0xcc, 0x0c, 0x00, 0x00 };

#define mupdf_icon_bitmap_16_mask_width 16
#define mupdf_icon_bitmap_16_mask_height 16
static unsigned char mupdf_icon_bitmap_16_mask_bits[] = {
	0x00, 0x1e, 0x00, 0x3f, 0x80, 0x7f, 0xce, 0xff, 0xde, 0xff, 0xde, 0xff,
	0xfe, 0xff, 0xfe, 0x7f, 0xfe, 0x3f, 0xfe, 0x1f, 0xfe, 0x1f, 0xfe, 0x1f,
	0xfe, 0x1f, 0xfe, 0x1f, 0xfe, 0x1f, 0xce, 0x1c };

#ifndef timeradd
#define timeradd(a, b, result) \
	do { \
		(result)->tv_sec = (a)->tv_sec + (b)->tv_sec; \
		(result)->tv_usec = (a)->tv_usec + (b)->tv_usec; \
		if ((result)->tv_usec >= 1000000) \
		{ \
			++(result)->tv_sec; \
			(result)->tv_usec -= 1000000; \
		} \
	} while (0)
#endif

#ifndef timersub
#define timersub(a, b, result) \
	do { \
		(result)->tv_sec = (a)->tv_sec - (b)->tv_sec; \
		(result)->tv_usec = (a)->tv_usec - (b)->tv_usec; \
		if ((result)->tv_usec < 0) { \
			--(result)->tv_sec; \
			(result)->tv_usec += 1000000; \
		} \
	} while (0)
#endif

extern int ximage_init(Display *display, int screen, Visual *visual);
extern int ximage_get_depth(void);
extern Visual *ximage_get_visual(void);
extern Colormap ximage_get_colormap(void);
extern void ximage_blit(Drawable d, GC gc, int dstx, int dsty,
	unsigned char *srcdata,
	int srcx, int srcy, int srcw, int srch, int srcstride);

static void windrawstringxor(pdfapp_t *app, int x, int y, char *s);
static void cleanup(pdfapp_t *app);

static Display *xdpy;
static Atom XA_CLIPBOARD;
static Atom XA_TARGETS;
static Atom XA_TIMESTAMP;
static Atom XA_UTF8_STRING;
static Atom WM_DELETE_WINDOW;
static Atom NET_WM_NAME;
static Atom NET_WM_STATE;
static Atom NET_WM_STATE_FULLSCREEN;
static Atom WM_RELOAD_PAGE;
static int x11fd;
static int xscr;
static Window xwin;
static Pixmap xicon, xmask;
static GC xgc;
static XEvent xevt;
static int mapped = 0;
static Cursor xcarrow, xchand, xcwait, xccaret;
static int justcopied = 0;
static int dirty = 0;
static int transition_dirty = 0;
static int dirtysearch = 0;
static char *password = "";
static XColor xbgcolor;
static int reqw = 0;
static int reqh = 0;
static char copylatin1[1024 * 16] = "";
static char copyutf8[1024 * 48] = "";
static Time copytime;
static char *filename;
static char message[1024] = "";

static pdfapp_t gapp;
static int closing = 0;
static int reloading = 0;
static int showingpage = 0;
static int showingmessage = 0;

static int advance_scheduled = 0;
static struct timeval tmo;
static struct timeval tmo_advance;
static struct timeval tmo_at;

/*
 * Dialog boxes
 */
static void showmessage(pdfapp_t *app, int timeout, char *msg)
{
	struct timeval now;

	showingmessage = 1;
	showingpage = 0;

	fz_strlcpy(message, msg, sizeof message);

	if ((!tmo_at.tv_sec && !tmo_at.tv_usec) || tmo.tv_sec < timeout)
	{
		tmo.tv_sec = timeout;
		tmo.tv_usec = 0;
		gettimeofday(&now, NULL);
		timeradd(&now, &tmo, &tmo_at);
	}
}

void winerror(pdfapp_t *app, char *msg)
{
	fprintf(stderr, "mupdf: error: %s\n", msg);
	cleanup(app);
	exit(1);
}

void winwarn(pdfapp_t *app, char *msg)
{
	char buf[1024];
	snprintf(buf, sizeof buf, "warning: %s", msg);
	showmessage(app, 10, buf);
	fprintf(stderr, "mupdf: %s\n", buf);
}

void winalert(pdfapp_t *app, pdf_alert_event *alert)
{
	char buf[1024];
	snprintf(buf, sizeof buf, "Alert %s: %s", alert->title, alert->message);
	fprintf(stderr, "%s\n", buf);
	switch (alert->button_group_type)
	{
	case PDF_ALERT_BUTTON_GROUP_OK:
	case PDF_ALERT_BUTTON_GROUP_OK_CANCEL:
		alert->button_pressed = PDF_ALERT_BUTTON_OK;
		break;
	case PDF_ALERT_BUTTON_GROUP_YES_NO:
	case PDF_ALERT_BUTTON_GROUP_YES_NO_CANCEL:
		alert->button_pressed = PDF_ALERT_BUTTON_YES;
		break;
	}
}

void winprint(pdfapp_t *app)
{
	fprintf(stderr, "The MuPDF library supports printing, but this application currently does not\n");
}

char *winpassword(pdfapp_t *app, char *fname)
{
	char *r = password;
	password = NULL;
	return r;
}

char *wintextinput(pdfapp_t *app, char *inittext, int retry)
{
	/* We don't support text input on the x11 viewer */
	return NULL;
}

int winchoiceinput(pdfapp_t *app, int nopts, const char *opts[], int *nvals, const char *vals[])
{
	/* FIXME: temporary dummy implementation */
	return 0;
}

/*
 * X11 magic
 */

static void winopen(void)
{
	XWMHints *wmhints;
	XClassHint *classhint;

#ifdef HAVE_CURL
	if (!XInitThreads())
		fz_throw(gapp.ctx, FZ_ERROR_GENERIC, "cannot initialize X11 for multi-threading");
#endif

	xdpy = XOpenDisplay(NULL);
	if (!xdpy)
		fz_throw(gapp.ctx, FZ_ERROR_GENERIC, "cannot open display");

	XA_CLIPBOARD = XInternAtom(xdpy, "CLIPBOARD", False);
	XA_TARGETS = XInternAtom(xdpy, "TARGETS", False);
	XA_TIMESTAMP = XInternAtom(xdpy, "TIMESTAMP", False);
	XA_UTF8_STRING = XInternAtom(xdpy, "UTF8_STRING", False);
	WM_DELETE_WINDOW = XInternAtom(xdpy, "WM_DELETE_WINDOW", False);
	NET_WM_NAME = XInternAtom(xdpy, "_NET_WM_NAME", False);
	NET_WM_STATE = XInternAtom(xdpy, "_NET_WM_STATE", False);
	NET_WM_STATE_FULLSCREEN = XInternAtom(xdpy, "_NET_WM_STATE_FULLSCREEN", False);
	WM_RELOAD_PAGE = XInternAtom(xdpy, "_WM_RELOAD_PAGE", False);

	xscr = DefaultScreen(xdpy);

	ximage_init(xdpy, xscr, DefaultVisual(xdpy, xscr));

	xcarrow = XCreateFontCursor(xdpy, XC_left_ptr);
	xchand = XCreateFontCursor(xdpy, XC_hand2);
	xcwait = XCreateFontCursor(xdpy, XC_watch);
	xccaret = XCreateFontCursor(xdpy, XC_xterm);

	xbgcolor.red = 0x7000;
	xbgcolor.green = 0x7000;
	xbgcolor.blue = 0x7000;

	XAllocColor(xdpy, DefaultColormap(xdpy, xscr), &xbgcolor);

	xwin = XCreateWindow(xdpy, DefaultRootWindow(xdpy),
		10, 10, 200, 100, 0,
		ximage_get_depth(),
		InputOutput,
		ximage_get_visual(),
		0,
		NULL);
	if (xwin == None)
		fz_throw(gapp.ctx, FZ_ERROR_GENERIC, "cannot create window");

	XSetWindowColormap(xdpy, xwin, ximage_get_colormap());
	XSelectInput(xdpy, xwin,
		StructureNotifyMask | ExposureMask | KeyPressMask |
		PointerMotionMask | ButtonPressMask | ButtonReleaseMask);

	mapped = 0;

	xgc = XCreateGC(xdpy, xwin, 0, NULL);

	XDefineCursor(xdpy, xwin, xcarrow);

	wmhints = XAllocWMHints();
	if (wmhints)
	{
		wmhints->flags = IconPixmapHint | IconMaskHint;
		xicon = XCreateBitmapFromData(xdpy, xwin,
			(char*)mupdf_icon_bitmap_16_bits,
			mupdf_icon_bitmap_16_width,
			mupdf_icon_bitmap_16_height);
		xmask = XCreateBitmapFromData(xdpy, xwin,
			(char*)mupdf_icon_bitmap_16_mask_bits,
			mupdf_icon_bitmap_16_mask_width,
			mupdf_icon_bitmap_16_mask_height);
		if (xicon && xmask)
		{
			wmhints->icon_pixmap = xicon;
			wmhints->icon_mask = xmask;
			XSetWMHints(xdpy, xwin, wmhints);
		}
		XFree(wmhints);
	}

	classhint = XAllocClassHint();
	if (classhint)
	{
		classhint->res_name = "mupdf";
		classhint->res_class = "MuPDF";
		XSetClassHint(xdpy, xwin, classhint);
		XFree(classhint);
	}

	XSetWMProtocols(xdpy, xwin, &WM_DELETE_WINDOW, 1);

	x11fd = ConnectionNumber(xdpy);
}

void winclose(pdfapp_t *app)
{
	if (pdfapp_preclose(app))
	{
		closing = 1;
	}
}

int winsavequery(pdfapp_t *app)
{
	fprintf(stderr, "mupdf: discarded changes to document\n");
	/* FIXME: temporary dummy implementation */
	return DISCARD;
}

int wingetsavepath(pdfapp_t *app, char *buf, int len)
{
	/* FIXME: temporary dummy implementation */
	return 0;
}

void winreplacefile(pdfapp_t *app, char *source, char *target)
{
	if (rename(source, target) == -1)
		pdfapp_warn(app, "unable to rename file");
}

void wincopyfile(pdfapp_t *app, char *source, char *target)
{
	FILE *in, *out;
	char buf[32 << 10];
	size_t n;

	in = fopen(source, "rb");
	if (!in)
	{
		pdfapp_error(app, "cannot open source file for copying");
		return;
	}
	out = fopen(target, "wb");
	if (!out)
	{
		pdfapp_error(app, "cannot open target file for copying");
		fclose(in);
		return;
	}

	for (;;)
	{
		n = fread(buf, 1, sizeof buf, in);
		fwrite(buf, 1, n, out);
		if (n < sizeof buf)
		{
			if (ferror(in))
				pdfapp_error(app, "cannot read data from source file");
			break;
		}
	}

	fclose(out);
	fclose(in);
}

static void cleanup(pdfapp_t *app)
{
	fz_context *ctx = app->ctx;

	pdfapp_close(app);

	XDestroyWindow(xdpy, xwin);

	XFreePixmap(xdpy, xicon);

	XFreeCursor(xdpy, xccaret);
	XFreeCursor(xdpy, xcwait);
	XFreeCursor(xdpy, xchand);
	XFreeCursor(xdpy, xcarrow);

	XFreeGC(xdpy, xgc);

	XCloseDisplay(xdpy);

	fz_drop_context(ctx);
}

static int winresolution(void)
{
	return DisplayWidth(xdpy, xscr) * 25.4f /
		DisplayWidthMM(xdpy, xscr) + 0.5f;
}

void wincursor(pdfapp_t *app, int curs)
{
	if (curs == ARROW)
		XDefineCursor(xdpy, xwin, xcarrow);
	if (curs == HAND)
		XDefineCursor(xdpy, xwin, xchand);
	if (curs == WAIT)
		XDefineCursor(xdpy, xwin, xcwait);
	if (curs == CARET)
		XDefineCursor(xdpy, xwin, xccaret);
	XFlush(xdpy);
}

void wintitle(pdfapp_t *app, char *s)
{
	XStoreName(xdpy, xwin, s);
#ifdef X_HAVE_UTF8_STRING
	Xutf8SetWMProperties(xdpy, xwin, s, s, NULL, 0, NULL, NULL, NULL);
#else
	XmbSetWMProperties(xdpy, xwin, s, s, NULL, 0, NULL, NULL, NULL);
#endif
	XChangeProperty(xdpy, xwin, NET_WM_NAME, XA_UTF8_STRING, 8,
			PropModeReplace, (unsigned char *)s, strlen(s));
}

void winhelp(pdfapp_t *app)
{
	fprintf(stderr, "%s\n%s", pdfapp_version(app), pdfapp_usage(app));
}

void winresize(pdfapp_t *app, int w, int h)
{
	int image_w = gapp.layout_w;
	int image_h = gapp.layout_h;
	XWindowChanges values;
	int mask, width, height;

	if (gapp.image)
	{
		image_w = fz_pixmap_width(gapp.ctx, gapp.image);
		image_h = fz_pixmap_height(gapp.ctx, gapp.image);
	}

	mask = CWWidth | CWHeight;
	values.width = w;
	values.height = h;
	XConfigureWindow(xdpy, xwin, mask, &values);

	reqw = w;
	reqh = h;

	if (!mapped)
	{
		gapp.winw = w;
		gapp.winh = h;
		width = -1;
		height = -1;

		XMapWindow(xdpy, xwin);
		XFlush(xdpy);

		while (1)
		{
			XNextEvent(xdpy, &xevt);
			if (xevt.type == ConfigureNotify)
			{
				width = xevt.xconfigure.width;
				height = xevt.xconfigure.height;
			}
			if (xevt.type == MapNotify)
				break;
		}

		XSetForeground(xdpy, xgc, WhitePixel(xdpy, xscr));
		XFillRectangle(xdpy, xwin, xgc, 0, 0, image_w, image_h);
		XFlush(xdpy);

		if (width != reqw || height != reqh)
		{
			gapp.shrinkwrap = 0;
			dirty = 1;
			pdfapp_onresize(&gapp, width, height);
		}

		mapped = 1;
	}
}

void winfullscreen(pdfapp_t *app, int state)
{
	XEvent xev;
	xev.xclient.type = ClientMessage;
	xev.xclient.serial = 0;
	xev.xclient.send_event = True;
	xev.xclient.window = xwin;
	xev.xclient.message_type = NET_WM_STATE;
	xev.xclient.format = 32;
	xev.xclient.data.l[0] = state;
	xev.xclient.data.l[1] = NET_WM_STATE_FULLSCREEN;
	xev.xclient.data.l[2] = 0;
	XSendEvent(xdpy, DefaultRootWindow(xdpy), False,
		SubstructureRedirectMask | SubstructureNotifyMask,
		&xev);
}

static void fillrect(int x, int y, int w, int h)
{
	if (w > 0 && h > 0)
		XFillRectangle(xdpy, xwin, xgc, x, y, w, h);
}

static void winblitstatusbar(pdfapp_t *app)
{
	if (gapp.issearching)
	{
		char buf[sizeof(gapp.search) + 50];
		sprintf(buf, "Search: %s", gapp.search);
		XSetForeground(xdpy, xgc, WhitePixel(xdpy, xscr));
		fillrect(0, 0, gapp.winw, 30);
		windrawstring(&gapp, 10, 20, buf);
	}
	else if (showingmessage)
	{
		XSetForeground(xdpy, xgc, WhitePixel(xdpy, xscr));
		fillrect(0, 0, gapp.winw, 30);
		windrawstring(&gapp, 10, 20, message);
	}
	else if (showingpage)
	{
		char buf[42];
		snprintf(buf, sizeof buf, "Page %d/%d", gapp.pageno, gapp.pagecount);
		windrawstringxor(&gapp, 10, 20, buf);
	}
}

static void winblit(pdfapp_t *app)
{
	if (gapp.image)
	{
		int image_w = fz_pixmap_width(gapp.ctx, gapp.image);
		int image_h = fz_pixmap_height(gapp.ctx, gapp.image);
		int image_n = fz_pixmap_components(gapp.ctx, gapp.image);
		unsigned char *image_samples = fz_pixmap_samples(gapp.ctx, gapp.image);
		int x0 = gapp.panx;
		int y0 = gapp.pany;
		int x1 = gapp.panx + image_w;
		int y1 = gapp.pany + image_h;

		if (app->invert)
			XSetForeground(xdpy, xgc, BlackPixel(xdpy, DefaultScreen(xdpy)));
		else
			XSetForeground(xdpy, xgc, xbgcolor.pixel);
		fillrect(0, 0, x0, gapp.winh);
		fillrect(x1, 0, gapp.winw - x1, gapp.winh);
		fillrect(0, 0, gapp.winw, y0);
		fillrect(0, y1, gapp.winw, gapp.winh - y1);

		if (gapp.iscopying || justcopied)
		{
			pdfapp_invert(&gapp, gapp.selr);
			justcopied = 1;
		}

		pdfapp_inverthit(&gapp);

		if (image_n == 4)
			ximage_blit(xwin, xgc,
				x0, y0,
				image_samples,
				0, 0,
				image_w,
				image_h,
				image_w * image_n);
		else if (image_n == 2)
		{
			int i = image_w*image_h;
			unsigned char *color = malloc(i*4);
			if (color)
			{
				unsigned char *s = image_samples;
				unsigned char *d = color;
				for (; i > 0 ; i--)
				{
					d[2] = d[1] = d[0] = *s++;
					d[3] = *s++;
					d += 4;
				}
				ximage_blit(xwin, xgc,
					x0, y0,
					color,
					0, 0,
					image_w,
					image_h,
					image_w * 4);
				free(color);
			}
		}

		pdfapp_inverthit(&gapp);

		if (gapp.iscopying || justcopied)
		{
			pdfapp_invert(&gapp, gapp.selr);
			justcopied = 1;
		}
	}
	else
	{
		XSetForeground(xdpy, xgc, xbgcolor.pixel);
		fillrect(0, 0, gapp.winw, gapp.winh);
	}

	winblitstatusbar(app);
}

void winrepaint(pdfapp_t *app)
{
	dirty = 1;
	if (app->in_transit)
		transition_dirty = 1;
}

void winrepaintsearch(pdfapp_t *app)
{
	dirtysearch = 1;
}

void winadvancetimer(pdfapp_t *app, float duration)
{
	struct timeval now;

	gettimeofday(&now, NULL);
	memset(&tmo_advance, 0, sizeof(tmo_advance));
	tmo_advance.tv_sec = (int)duration;
	tmo_advance.tv_usec = 1000000 * (duration - tmo_advance.tv_sec);
	timeradd(&tmo_advance, &now, &tmo_advance);
	advance_scheduled = 1;
}

static void windrawstringxor(pdfapp_t *app, int x, int y, char *s)
{
	int prevfunction;
	XGCValues xgcv;

	XGetGCValues(xdpy, xgc, GCFunction, &xgcv);
	prevfunction = xgcv.function;
	xgcv.function = GXxor;
	XChangeGC(xdpy, xgc, GCFunction, &xgcv);

	XSetForeground(xdpy, xgc, WhitePixel(xdpy, DefaultScreen(xdpy)));

	XDrawString(xdpy, xwin, xgc, x, y, s, strlen(s));
	XFlush(xdpy);

	XGetGCValues(xdpy, xgc, GCFunction, &xgcv);
	xgcv.function = prevfunction;
	XChangeGC(xdpy, xgc, GCFunction, &xgcv);
}

void windrawstring(pdfapp_t *app, int x, int y, char *s)
{
	XSetForeground(xdpy, xgc, BlackPixel(xdpy, DefaultScreen(xdpy)));
	XDrawString(xdpy, xwin, xgc, x, y, s, strlen(s));
}

static void docopy(pdfapp_t *app, Atom copy_target)
{
	unsigned short copyucs2[16 * 1024];
	char *latin1 = copylatin1;
	char *utf8 = copyutf8;
	unsigned short *ucs2;
	int ucs;

	pdfapp_oncopy(&gapp, copyucs2, 16 * 1024);

	for (ucs2 = copyucs2; ucs2[0] != 0; ucs2++)
	{
		ucs = ucs2[0];

		utf8 += fz_runetochar(utf8, ucs);

		if (ucs < 256)
			*latin1++ = ucs;
		else
			*latin1++ = '?';
	}

	*utf8 = 0;
	*latin1 = 0;

	XSetSelectionOwner(xdpy, copy_target, xwin, copytime);

	justcopied = 1;
}

void windocopy(pdfapp_t *app)
{
	docopy(app, XA_PRIMARY);
}

static void onselreq(Window requestor, Atom selection, Atom target, Atom property, Time time)
{
	XEvent nevt;

	advance_scheduled = 0;

	if (property == None)
		property = target;

	nevt.xselection.type = SelectionNotify;
	nevt.xselection.send_event = True;
	nevt.xselection.display = xdpy;
	nevt.xselection.requestor = requestor;
	nevt.xselection.selection = selection;
	nevt.xselection.target = target;
	nevt.xselection.property = property;
	nevt.xselection.time = time;

	if (target == XA_TARGETS)
	{
		Atom atomlist[4];
		atomlist[0] = XA_TARGETS;
		atomlist[1] = XA_TIMESTAMP;
		atomlist[2] = XA_STRING;
		atomlist[3] = XA_UTF8_STRING;
		XChangeProperty(xdpy, requestor, property, target,
			32, PropModeReplace,
			(unsigned char *)atomlist, sizeof(atomlist)/sizeof(Atom));
	}

	else if (target == XA_STRING)
	{
		XChangeProperty(xdpy, requestor, property, target,
			8, PropModeReplace,
			(unsigned char *)copylatin1, strlen(copylatin1));
	}

	else if (target == XA_UTF8_STRING)
	{
		XChangeProperty(xdpy, requestor, property, target,
			8, PropModeReplace,
			(unsigned char *)copyutf8, strlen(copyutf8));
	}

	else
	{
		nevt.xselection.property = None;
	}

	XSendEvent(xdpy, requestor, False, 0, &nevt);
}

void winreloadpage(pdfapp_t *app)
{
	XEvent xev;
	Display *dpy = XOpenDisplay(NULL);

	xev.xclient.type = ClientMessage;
	xev.xclient.serial = 0;
	xev.xclient.send_event = True;
	xev.xclient.window = xwin;
	xev.xclient.message_type = WM_RELOAD_PAGE;
	xev.xclient.format = 32;
	xev.xclient.data.l[0] = 0;
	xev.xclient.data.l[1] = 0;
	xev.xclient.data.l[2] = 0;
	XSendEvent(dpy, xwin, 0, 0, &xev);
	XCloseDisplay(dpy);
}

void winopenuri(pdfapp_t *app, char *buf)
{
	char *browser = getenv("BROWSER");
	pid_t pid;
	if (!browser)
	{
#ifdef __APPLE__
		browser = "open";
#else
		browser = "xdg-open";
#endif
	}
	/* Fork once to start a child process that we wait on. This
	 * child process forks again and immediately exits. The
	 * grandchild process continues in the background. The purpose
	 * of this strange two-step is to avoid zombie processes. See
	 * bug 695701 for an explanation. */
	pid = fork();
	if (pid == 0)
	{
		if (fork() == 0)
		{
			execlp(browser, browser, buf, (char*)0);
			fprintf(stderr, "cannot exec '%s'\n", browser);
		}
		_exit(0);
	}
	waitpid(pid, NULL, 0);
}

int winquery(pdfapp_t *app, const char *query)
{
	return QUERY_NO;
}

int wingetcertpath(pdfapp_t *app, char *buf, int len)
{
	return 0;
}

static void onkey(int c, int modifiers)
{
	advance_scheduled = 0;

	if (justcopied)
	{
		justcopied = 0;
		winrepaint(&gapp);
	}

	if (!gapp.issearching && c == 'P')
	{
		struct timeval now;
		struct timeval t;
		t.tv_sec = 2;
		t.tv_usec = 0;
		gettimeofday(&now, NULL);
		timeradd(&now, &t, &tmo_at);
		showingpage = 1;
		winrepaint(&gapp);
		return;
	}

	pdfapp_onkey(&gapp, c, modifiers);

	if (gapp.issearching)
	{
		showingpage = 0;
		showingmessage = 0;
	}
}

static void onmouse(int x, int y, int btn, int modifiers, int state)
{
	if (state != 0)
		advance_scheduled = 0;

	if (state != 0 && justcopied)
	{
		justcopied = 0;
		winrepaint(&gapp);
	}

	pdfapp_onmouse(&gapp, x, y, btn, modifiers, state);
}

static void signal_handler(int signal)
{
	if (signal == SIGHUP)
		reloading = 1;
}

static void usage(const char *argv0)
{
	fprintf(stderr, "usage: %s [options] file.pdf [page]\n", argv0);
	fprintf(stderr, "\t-p -\tpassword\n");
	fprintf(stderr, "\t-r -\tresolution\n");
	fprintf(stderr, "\t-A -\tset anti-aliasing quality in bits (0=off, 8=best)\n");
	fprintf(stderr, "\t-C -\tRRGGBB (tint color in hexadecimal syntax)\n");
	fprintf(stderr, "\t-W -\tpage width for EPUB layout\n");
	fprintf(stderr, "\t-H -\tpage height for EPUB layout\n");
	fprintf(stderr, "\t-I -\tinvert colors\n");
	fprintf(stderr, "\t-S -\tfont size for EPUB layout\n");
	fprintf(stderr, "\t-U -\tuser style sheet for EPUB layout\n");
	fprintf(stderr, "\t-X\tdisable document styles for EPUB layout\n");
	exit(1);
}

int main(int argc, char **argv)
{
	int c;
	int len;
	char buf[128];
	KeySym keysym;
	int oldx = 0;
	int oldy = 0;
	int resolution = -1;
	int pageno = 1;
	fd_set fds;
	int width = -1;
	int height = -1;
	fz_context *ctx;
	struct timeval now;
	struct timeval *timeout;
	struct timeval tmo_advance_delay;
	int kbps = 0;

	ctx = fz_new_context(NULL, NULL, FZ_STORE_DEFAULT);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		exit(1);
	}

	pdfapp_init(ctx, &gapp);

	while ((c = fz_getopt(argc, argv, "Ip:r:A:C:W:H:S:U:Xb:")) != -1)
	{
		switch (c)
		{
		case 'C':
			c = strtol(fz_optarg, NULL, 16);
			gapp.tint = 1;
			gapp.tint_white = c;
			break;
		case 'p': password = fz_optarg; break;
		case 'r': resolution = atoi(fz_optarg); break;
		case 'I': gapp.invert = 1; break;
		case 'A': fz_set_aa_level(ctx, atoi(fz_optarg)); break;
		case 'W': gapp.layout_w = fz_atof(fz_optarg); break;
		case 'H': gapp.layout_h = fz_atof(fz_optarg); break;
		case 'S': gapp.layout_em = fz_atof(fz_optarg); break;
		case 'U': gapp.layout_css = fz_optarg; break;
		case 'X': gapp.layout_use_doc_css = 0; break;
		case 'b': kbps = fz_atoi(fz_optarg); break;
		default: usage(argv[0]);
		}
	}

	if (argc - fz_optind == 0)
		usage(argv[0]);

	filename = argv[fz_optind++];

	if (argc - fz_optind == 1)
		pageno = atoi(argv[fz_optind++]);

	winopen();

	if (resolution == -1)
		resolution = winresolution();
	if (resolution < MINRES)
		resolution = MINRES;
	if (resolution > MAXRES)
		resolution = MAXRES;

	gapp.transitions_enabled = 1;
	gapp.scrw = DisplayWidth(xdpy, xscr);
	gapp.scrh = DisplayHeight(xdpy, xscr);
	gapp.default_resolution = resolution;
	gapp.resolution = resolution;
	gapp.pageno = pageno;

	tmo_at.tv_sec = 0;
	tmo_at.tv_usec = 0;
	timeout = NULL;

	if (kbps)
		pdfapp_open_progressive(&gapp, filename, 0, kbps);
	else
		pdfapp_open(&gapp, filename, 0);

	FD_ZERO(&fds);

	signal(SIGHUP, signal_handler);

	while (!closing)
	{
		while (!closing && XPending(xdpy) && !transition_dirty)
		{
			XNextEvent(xdpy, &xevt);

			switch (xevt.type)
			{
			case Expose:
				dirty = 1;
				break;

			case ConfigureNotify:
				if (gapp.image)
				{
					if (xevt.xconfigure.width != reqw ||
						xevt.xconfigure.height != reqh)
						gapp.shrinkwrap = 0;
				}
				width = xevt.xconfigure.width;
				height = xevt.xconfigure.height;

				break;

			case KeyPress:
				len = XLookupString(&xevt.xkey, buf, sizeof buf, &keysym, NULL);

				if (!gapp.issearching)
					switch (keysym)
					{
					case XK_Escape:
						len = 1; buf[0] = '\033';
						break;

					case XK_Up:
					case XK_KP_Up:
						len = 1; buf[0] = 'k';
						break;
					case XK_Down:
					case XK_KP_Down:
						len = 1; buf[0] = 'j';
						break;

					case XK_Left:
					case XK_KP_Left:
						len = 1; buf[0] = 'h';
						break;
					case XK_Right:
					case XK_KP_Right:
						len = 1; buf[0] = 'l';
						break;

					case XK_Page_Up:
					case XK_KP_Page_Up:
					case XF86XK_Back:
						len = 1; buf[0] = ',';
						break;
					case XK_Page_Down:
					case XK_KP_Page_Down:
					case XF86XK_Forward:
						len = 1; buf[0] = '.';
						break;
					}
				if (xevt.xkey.state & ControlMask && keysym == XK_c)
					docopy(&gapp, XA_CLIPBOARD);
				else if (len)
					onkey(buf[0], xevt.xkey.state);

				onmouse(oldx, oldy, 0, 0, 0);

				break;

			case MotionNotify:
				oldx = xevt.xmotion.x;
				oldy = xevt.xmotion.y;
				onmouse(xevt.xmotion.x, xevt.xmotion.y, 0, xevt.xmotion.state, 0);
				break;

			case ButtonPress:
				onmouse(xevt.xbutton.x, xevt.xbutton.y, xevt.xbutton.button, xevt.xbutton.state, 1);
				break;

			case ButtonRelease:
				copytime = xevt.xbutton.time;
				onmouse(xevt.xbutton.x, xevt.xbutton.y, xevt.xbutton.button, xevt.xbutton.state, -1);
				break;

			case SelectionRequest:
				onselreq(xevt.xselectionrequest.requestor,
					xevt.xselectionrequest.selection,
					xevt.xselectionrequest.target,
					xevt.xselectionrequest.property,
					xevt.xselectionrequest.time);
				break;

			case ClientMessage:
				if (xevt.xclient.message_type == WM_RELOAD_PAGE)
					pdfapp_reloadpage(&gapp);
				else if (xevt.xclient.format == 32 && ((Atom) xevt.xclient.data.l[0]) == WM_DELETE_WINDOW)
					closing = 1;
				break;
			}
		}

		if (closing)
			continue;

		if (width != -1 || height != -1)
		{
			pdfapp_onresize(&gapp, width, height);
			width = -1;
			height = -1;
		}

		if (dirty || dirtysearch)
		{
			if (dirty)
				winblit(&gapp);
			else if (dirtysearch)
				winblitstatusbar(&gapp);
			dirty = 0;
			transition_dirty = 0;
			dirtysearch = 0;
			pdfapp_postblit(&gapp);
		}

		if (!showingpage && !showingmessage && (tmo_at.tv_sec || tmo_at.tv_usec))
		{
			tmo_at.tv_sec = 0;
			tmo_at.tv_usec = 0;
			timeout = NULL;
		}

		if (XPending(xdpy) || transition_dirty)
			continue;

		timeout = NULL;

		if (tmo_at.tv_sec || tmo_at.tv_usec)
		{
			gettimeofday(&now, NULL);
			timersub(&tmo_at, &now, &tmo);
			if (tmo.tv_sec <= 0)
			{
				tmo_at.tv_sec = 0;
				tmo_at.tv_usec = 0;
				timeout = NULL;
				showingpage = 0;
				showingmessage = 0;
				winrepaint(&gapp);
			}
			else
				timeout = &tmo;
		}

		if (advance_scheduled)
		{
			gettimeofday(&now, NULL);
			timersub(&tmo_advance, &now, &tmo_advance_delay);
			if (tmo_advance_delay.tv_sec <= 0)
			{
				/* Too late already */
				onkey(' ', 0);
				onmouse(oldx, oldy, 0, 0, 0);
				advance_scheduled = 0;
			}
			else if (timeout == NULL)
			{
				timeout = &tmo_advance_delay;
			}
			else
			{
				struct timeval tmp;
				timersub(&tmo_advance_delay, timeout, &tmp);
				if (tmp.tv_sec < 0)
				{
					timeout = &tmo_advance_delay;
				}
			}
		}

		FD_SET(x11fd, &fds);
		if (select(x11fd + 1, &fds, NULL, NULL, timeout) < 0)
		{
			if (reloading)
			{
				pdfapp_reloadfile(&gapp);
				reloading = 0;
			}
		}
		if (!FD_ISSET(x11fd, &fds))
		{
			if (timeout == &tmo_advance_delay)
			{
				onkey(' ', 0);
				onmouse(oldx, oldy, 0, 0, 0);
				advance_scheduled = 0;
			}
			else
			{
				tmo_at.tv_sec = 0;
				tmo_at.tv_usec = 0;
				timeout = NULL;
				showingpage = 0;
				showingmessage = 0;
				winrepaint(&gapp);
			}
		}
	}

	cleanup(&gapp);

	return 0;
}
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[build-system]
requires = []

# See pep-517.
#
build-backend = "setup"
backend-path = ["."]
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The CMap resources are from Adobe and are covered by their
own copyright and license.

https://github.com/adobe-type-tools/cmap-resources/
https://github.com/adobe-type-tools/mapping-resources-pdf/

Formerly located at:

http://sourceforge.net/adobe/cmap/wiki/Home/
http://sourceforge.net/adobe/mapping-for-pdf/wiki/Home/

Formerly located at:

http://opensource.adobe.com/wiki/display/cmap/CMap+Resources
http://opensource.adobe.com/wiki/display/pdfmapping/Mapping+Resources+for+PDF

The UTF16/UCS2 mappings for UniCNS, UniGB, UniJIS and UniKR have been processed
by our scripts to extract the common subset into a shared CMap, but should be
functionally equivalent.
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   Copyright (c) 2005-2008, The Android Open Source Project

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.


                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS
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This Font Software is licensed under the SIL Open Font License,
Version 1.1.

This license is copied below, and is also available with a FAQ at:
http://scripts.sil.org/OFL

-----------------------------------------------------------
SIL OPEN FONT LICENSE Version 1.1 - 26 February 2007
-----------------------------------------------------------

PREAMBLE
The goals of the Open Font License (OFL) are to stimulate worldwide
development of collaborative font projects, to support the font
creation efforts of academic and linguistic communities, and to
provide a free and open framework in which fonts may be shared and
improved in partnership with others.

The OFL allows the licensed fonts to be used, studied, modified and
redistributed freely as long as they are not sold by themselves. The
fonts, including any derivative works, can be bundled, embedded,
redistributed and/or sold with any software provided that any reserved
names are not used by derivative works. The fonts and derivatives,
however, cannot be released under any other type of license. The
requirement for fonts to remain under this license does not apply to
any document created using the fonts or their derivatives.

DEFINITIONS
"Font Software" refers to the set of files released by the Copyright
Holder(s) under this license and clearly marked as such. This may
include source files, build scripts and documentation.

"Reserved Font Name" refers to any names specified as such after the
copyright statement(s).

"Original Version" refers to the collection of Font Software
components as distributed by the Copyright Holder(s).

"Modified Version" refers to any derivative made by adding to,
deleting, or substituting -- in part or in whole -- any of the
components of the Original Version, by changing formats or by porting
the Font Software to a new environment.

"Author" refers to any designer, engineer, programmer, technical
writer or other person who contributed to the Font Software.

PERMISSION & CONDITIONS
Permission is hereby granted, free of charge, to any person obtaining
a copy of the Font Software, to use, study, copy, merge, embed,
modify, redistribute, and sell modified and unmodified copies of the
Font Software, subject to the following conditions:

1) Neither the Font Software nor any of its individual components, in
Original or Modified Versions, may be sold by itself.

2) Original or Modified Versions of the Font Software may be bundled,
redistributed and/or sold with any software, provided that each copy
contains the above copyright notice and this license. These can be
included either as stand-alone text files, human-readable headers or
in the appropriate machine-readable metadata fields within text or
binary files as long as those fields can be easily viewed by the user.

3) No Modified Version of the Font Software may use the Reserved Font
Name(s) unless explicit written permission is granted by the
corresponding Copyright Holder. This restriction only applies to the
primary font name as presented to the users.

4) The name(s) of the Copyright Holder(s) or the Author(s) of the Font
Software shall not be used to promote, endorse or advertise any
Modified Version, except to acknowledge the contribution(s) of the
Copyright Holder(s) and the Author(s) or with their explicit written
permission.

5) The Font Software, modified or unmodified, in part or in whole,
must be distributed entirely under this license, and must not be
distributed under any other license. The requirement for fonts to
remain under this license does not apply to any document created using
the Font Software.

TERMINATION
This license becomes null and void if any of the above conditions are
not met.

DISCLAIMER
THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT
OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL THE
COPYRIGHT HOLDER BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM
OTHER DEALINGS IN THE FONT SOFTWARE.
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Source Han Serif 1.001

	https://github.com/adobe-fonts/source-han-serif







mupdf-1.21.1-source/resources/fonts/noto/COPYING

This Font Software is licensed under the SIL Open Font License,
Version 1.1.

This license is copied below, and is also available with a FAQ at:
http://scripts.sil.org/OFL

-----------------------------------------------------------
SIL OPEN FONT LICENSE Version 1.1 - 26 February 2007
-----------------------------------------------------------

PREAMBLE
The goals of the Open Font License (OFL) are to stimulate worldwide
development of collaborative font projects, to support the font
creation efforts of academic and linguistic communities, and to
provide a free and open framework in which fonts may be shared and
improved in partnership with others.

The OFL allows the licensed fonts to be used, studied, modified and
redistributed freely as long as they are not sold by themselves. The
fonts, including any derivative works, can be bundled, embedded,
redistributed and/or sold with any software provided that any reserved
names are not used by derivative works. The fonts and derivatives,
however, cannot be released under any other type of license. The
requirement for fonts to remain under this license does not apply to
any document created using the fonts or their derivatives.

DEFINITIONS
"Font Software" refers to the set of files released by the Copyright
Holder(s) under this license and clearly marked as such. This may
include source files, build scripts and documentation.

"Reserved Font Name" refers to any names specified as such after the
copyright statement(s).

"Original Version" refers to the collection of Font Software
components as distributed by the Copyright Holder(s).

"Modified Version" refers to any derivative made by adding to,
deleting, or substituting -- in part or in whole -- any of the
components of the Original Version, by changing formats or by porting
the Font Software to a new environment.

"Author" refers to any designer, engineer, programmer, technical
writer or other person who contributed to the Font Software.

PERMISSION & CONDITIONS
Permission is hereby granted, free of charge, to any person obtaining
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Font Software, subject to the following conditions:
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Original or Modified Versions, may be sold by itself.
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redistributed and/or sold with any software, provided that each copy
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in the appropriate machine-readable metadata fields within text or
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Name(s) unless explicit written permission is granted by the
corresponding Copyright Holder. This restriction only applies to the
primary font name as presented to the users.
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Software shall not be used to promote, endorse or advertise any
Modified Version, except to acknowledge the contribution(s) of the
Copyright Holder(s) and the Author(s) or with their explicit written
permission.

5) The Font Software, modified or unmodified, in part or in whole,
must be distributed entirely under this license, and must not be
distributed under any other license. The requirement for fonts to
remain under this license does not apply to any document created using
the Font Software.

TERMINATION
This license becomes null and void if any of the above conditions are
not met.

DISCLAIMER
THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT
OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL THE
COPYRIGHT HOLDER BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM
OTHER DEALINGS IN THE FONT SOFTWARE.
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This is a 'dumb' version of Charis SIL, created by taking the
plain glyphs from the design source postscript outlines and stripping
away all of the OpenType smarts and only including the basic character
set needed to cover the common Latin, Greek, and Cyrillic encodings.
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A,AE,AEacute,AEmacron,Aacute,Abreve,Abrevecyrillic,Acircumflex,Acyrillic,Adieresis,Adieresiscyrillic,Adieresismacron,Adotmacron,Agrave,Aiecyrillic,Alpha,Alphatonos,Amacron,Aogonek,Aring,Aringacute,Atilde,B,Bdotaccent,Becyrillic,Beta,C,Cacute,Ccaron,Ccedilla,Ccircumflex,Cdot,Cdotaccent,Cheabkhasiancyrillic,Checyrillic,Chedescenderabkhasiancyrillic,Chedescendercyrillic,Chedieresiscyrillic,Chekhakassiancyrillic,Cheverticalstrokecyrillic,Chi,D,Dcaron,Dcroat,Ddotaccent,Decyrillic,Delta,Deltagreek,Digammagreek,Djecyrillic,Dslash,Dzeabkhasiancyrillic,Dzecyrillic,Dzhecyrillic,E,Eacute,Ebreve,Ecaron,Ecircumflex,Ecyrillic,Edieresis,Edot,Edotaccent,Efcyrillic,Egrave,Elcyrillic,Emacron,Emcyrillic,Encyrillic,Endescendercyrillic,Eng,Enghecyrillic,Enhookcyrillic,Eogonek,Epsilon,Epsilontonos,Ercyrillic,Ereversedcyrillic,Escyrillic,Esdescendercyrillic,Eta,Etatonos,Eth,Euro,Ezh,Ezhcaron,F,Fdotaccent,G,Gamma,Gbreve,Gcaron,Gcedilla,Gcircumflex,Gcommaaccent,Gdot,Gdotaccent,Gecyrillic,Ghemiddlehookcyrillic,Ghestrokecyrillic,Gheupturncyrillic,Gjecyrillic,Gstroke,H,Haabkhasiancyrillic,Hadescendercyrillic,Hardsigncyrillic,Hbar,Hcircumflex,I,IAcyrillic,IJ,IUcyrillic,Iacute,Ibreve,Icircumflex,Icyrillic,Idieresis,Idieresiscyrillic,Idot,Idotaccent,Iebrevecyrillic,Iecyrillic,Igrave,Iicyrillic,Iishortcyrillic,Imacron,Imacroncyrillic,Iocyrillic,Iogonek,Iota,Iotadieresis,Iotatonos,Itilde,J,Jcircumflex,Jecyrillic,K,Kabashkircyrillic,Kacyrillic,Kadescendercyrillic,Kahookcyrillic,Kappa,Kastrokecyrillic,Kaverticalstrokecyrillic,Kcaron,Kcedilla,Kcommaaccent,Khacyrillic,Kjecyrillic,Koppagreek,L,Lacute,Lambda,Lcaron,Lcedilla,Lcommaaccent,Ldot,Ldotaccent,Ljecyrillic,Lslash,M,Mdotaccent,Mu,N,Nacute,Ncaron,Ncedilla,Ncommaaccent,Njecyrillic,Ntilde,Nu,O,OE,Oacute,Obarredcyrillic,Obarreddieresiscyrillic,Obreve,Ocircumflex,Ocyrillic,Odblacute,Odieresis,Odieresiscyrillic,Ograve,Ohm,Ohungarumlaut,Omacron,Omega,Omegagreek,Omegatonos,Omicron,Omicrontonos,Oogonek,Oogonekmacron,Oslash,Oslashacute,Ostrokeacute,Otilde,P,Pdotaccent,Pecyrillic,Pemiddlehookcyrillic,Phi,Pi,Psi,Q,R,Racute,Rcaron,Rcedilla,Rcommaaccent,Rho,S,Sacute,Sampigreek,Scaron,Scedilla,Schwa,Schwacyrillic,Schwadieresiscyrillic,Scircumflex,Scommaaccent,Sdotaccent,Shacyrillic,Shchacyrillic,Shhacyrillic,Sigma,Softsigncyrillic,Stigmagreek,T,Tau,Tbar,Tcaron,Tcedilla,Tcommaaccent,Tdotaccent,Tecyrillic,Tedescendercyrillic,Tetsecyrillic,Theta,Thorn,Tsecyrillic,Tshecyrillic,U,Uacute,Ubreve,Ucircumflex,Ucyrillic,Udblacute,Udieresis,Udieresiscyrillic,Ugrave,Uhungarumlaut,Uhungarumlautcyrillic,Umacron,Umacroncyrillic,Uogonek,Upsilon,Upsilondieresis,Upsilontonos,Uring,Ushortcyrillic,Ustraightcyrillic,Ustraightstrokecyrillic,Utilde,V,Vecyrillic,W,Wacute,Wcircumflex,Wdieresis,Wgrave,X,Xi,Y,Yacute,Ycircumflex,Ydieresis,Yericyrillic,Yerudieresiscyrillic,Ygrave,Yicyrillic,Z,Zacute,Zcaron,Zdot,Zdotaccent,Zecyrillic,Zedescendercyrillic,Zedieresiscyrillic,Zeta,Zhebrevecyrillic,Zhecyrillic,Zhedescendercyrillic,Zhedieresiscyrillic,a,aacute,abreve,abrevecyrillic,acircumflex,acute,acyrillic,adieresis,adieresiscyrillic,adieresismacron,adotmacron,ae,aeacute,aemacron,afii00208,afii08941,afii10017,afii10018,afii10019,afii10020,afii10021,afii10022,afii10023,afii10024,afii10025,afii10026,afii10027,afii10028,afii10029,afii10030,afii10031,afii10032,afii10033,afii10034,afii10035,afii10036,afii10037,afii10038,afii10039,afii10040,afii10041,afii10042,afii10043,afii10044,afii10045,afii10046,afii10047,afii10048,afii10049,afii10050,afii10051,afii10052,afii10053,afii10054,afii10055,afii10056,afii10057,afii10058,afii10059,afii10060,afii10061,afii10062,afii10065,afii10066,afii10067,afii10068,afii10069,afii10070,afii10071,afii10072,afii10073,afii10074,afii10075,afii10076,afii10077,afii10078,afii10079,afii10080,afii10081,afii10082,afii10083,afii10084,afii10085,afii10086,afii10087,afii10088,afii10089,afii10090,afii10091,afii10092,afii10093,afii10094,afii10095,afii10096,afii10097,afii10098,afii10099,afii10100,afii10101,afii10102,afii10103,afii10104,afii10105,afii10106,afii10107,afii10108,afii10109,afii10110,afii10145,afii10193,afii10846,afii57929,afii61248,afii61289,afii61352,afii64937,agrave,aiecyrillic,alpha,alphatonos,amacron,ampersand,angleleft,angleright,anoteleia,aogonek,apostrophemod,approxequal,aring,aringacute,arrowboth,arrowdown,arrowleft,arrowright,arrowup,arrowupdn,arrowupdnbse,arrowupdownbase,asciicircum,asciitilde,asterisk,at,atilde,b,backslash,bar,bdotaccent,becyrillic,beta,blacksmilingface,braceleft,braceright,bracketleft,bracketright,breve,brokenbar,bullet,bulletoperator,c,cacute,careof,caron,ccaron,ccedilla,ccircumflex,cdot,cdotaccent,cedilla,cent,cheabkhasiancyrillic,checyrillic,chedescenderabkhasiancyrillic,chedescendercyrillic,chedieresiscyrillic,chekhakassiancyrillic,cheverticalstrokecyrillic,chi,circlemultiply,circleplus,circumflex,club,clubsuitblack,colon,comma,commareversedmod,commaturnedmod,compass,copyright,currency,d,dagger,daggerdbl,dbllowline,dcaron,dcroat,ddotaccent,decyrillic,degree,delta,dialytikatonos,diamond,dieresis,dieresistonos,divide,divisionslash,djecyrillic,dmacron,dollar,dotaccent,dotlessi,dzeabkhasiancyrillic,dzecyrillic,dzhecyrillic,e,eacute,ebreve,ecaron,ecircumflex,ecyrillic,edieresis,edot,edotaccent,efcyrillic,egrave,eight,eighthnotebeamed,elcyrillic,element,ellipsis,emacron,emcyrillic,emdash,encyrillic,endash,endescendercyrillic,eng,enghecyrillic,enhookcyrillic,eogonek,epsilon,epsilontonos,equal,equivalence,ercyrillic,ereversedcyrillic,escyrillic,esdescendercyrillic,estimated,eta,etatonos,eth,euro,exclam,exclamdbl,exclamdown,existential,ezh,ezhcaron,f,fdotaccent,female,ff,ffi,ffl,fi,firsttonechinese,five,fiveeighths,fl,florin,forall,four,fraction,franc,g,gamma,gbreve,gcaron,gcedilla,gcircumflex,gcommaaccent,gdot,gdotaccent,gecyrillic,germandbls,ghemiddlehookcyrillic,ghestrokecyrillic,gheupturncyrillic,gjecyrillic,grave,greater,greaterequal,gstroke,guillemotleft,guillemotright,guilsinglleft,guilsinglright,h,haabkhasiancyrillic,hadescendercyrillic,hardsigncyrillic,hbar,hcircumflex,heart,heartsuitblack,horizontalbar,house,hungarumlaut,hyphen,i,iacute,iacyrillic,ibreve,icircumflex,icyrillic,idieresis,idieresiscyrillic,iebrevecyrillic,iecyrillic,igrave,iicyrillic,iishortcyrillic,ij,ilde,imacron,imacroncyrillic,increment,infinity,integral,integralbottom,integralbt,integraltop,integraltp,intersection,invsmileface,iocyrillic,iogonek,iota,iotadieresis,iotadieresistonos,iotatonos,itilde,iucyrillic,j,jcircumflex,jecyrillic,k,kabashkircyrillic,kacyrillic,kadescendercyrillic,kahookcyrillic,kappa,kastrokecyrillic,kaverticalstrokecyrillic,kcaron,kcedilla,kcommaaccent,kgreenlandic,khacyrillic,kjecyrillic,l,lacute,lambda,lcaron,lcedilla,lcommaaccent,ldot,ldotaccent,less,lessequal,lira,ljecyrillic,logicaland,logicalnot,logicalnotreversed,logicalor,longs,lslash,lsquare,m,macron,male,mars,mdotaccent,middot,minus,minute,mu,mu1,mugreek,multiply,musicalnote,musicalnotedbl,n,nacute,napostrophe,nbspace,ncaron,ncedilla,ncommaaccent,nine,njecyrillic,nonbreakingspace,notelement,notelementof,notequal,nsuperior,ntilde,nu,numbersign,numeralsigngreek,numeralsignlowergreek,numero,o,oacute,obarredcyrillic,obarreddieresiscyrillic,obreve,ocircumflex,ocyrillic,odblacute,odieresis,odieresiscyrillic,oe,ogonek,ograve,ohungarumlaut,omacron,omega,omegatonos,omicron,omicrontonos,one,oneeighth,onehalf,onequarter,onesuperior,oogonek,oogonekmacron,ordfeminine,ordmasculine,orthogonal,oslash,oslashacute,ostrokeacute,otilde,overline,overscore,p,palochkacyrillic,paragraph,parenleft,parenright,partialdiff,pdotaccent,pecyrillic,pemiddlehookcyrillic,percent,period,periodcentered,perthousand,peseta,phi,pi,plus,pluscircle,plusminus,plusmod,product,propersubset,propersuperset,psi,q,question,questiondown,questiongreek,quotedbl,quotedblbase,quotedblleft,quotedblright,quoteleft,quoteleftreversed,quotereversed,quoteright,quoterightn,quotesinglbase,quotesingle,r,racute,radical,rcaron,rcedilla,rcommaaccent,registered,revlogicalnot,rho,rightangle,ring,rlongleg,s,sacute,scaron,scedilla,schwa,schwacyrillic,schwadieresiscyrillic,scircumflex,scommaaccent,sdotaccent,second,section,semicolon,seven,seveneighths,sfthyphen,shacyrillic,shchacyrillic,shhacyrillic,sigma,sigma1,sigmafinal,six,slash,slong,slongdotaccent,smileface,softhyphen,softsigncyrillic,space,spacehackarabic,spade,spadesuitblack,sterling,subset,summation,sun,superset,t,tau,tbar,tcaron,tcedilla,tcommaaccent,tdotaccent,tecyrillic,tedescendercyrillic,tetsecyrillic,thereexists,theta,thorn,three,threeeighths,threequarters,threesuperior,tilde,timescircle,tonos,trademark,tsecyrillic,tshecyrillic,two,twoinferior,twosuperior,u,uacute,ubreve,ucircumflex,ucyrillic,udblacute,udieresis,udieresiscyrillic,ugrave,uhungarumlaut,uhungarumlautcyrillic,umacron,umacroncyrillic,underscore,underscoredbl,uni00A0,uni00A1,uni00A2,uni00A3,uni00A4,uni00A5,uni00A6,uni00A7,uni00A8,uni00A9,uni00AA,uni00AB,uni00AC,uni00AD,uni00AE,uni00AF,uni00B0,uni00B1,uni00B2,uni00B3,uni00B4,uni00B5,uni00B6,uni00B7,uni00B8,uni00B9,uni00BA,uni00BB,uni00BC,uni00BD,uni00BE,uni00BF,uni00C0,uni00C1,uni00C2,uni00C3,uni00C4,uni00C5,uni00C6,uni00C7,uni00C8,uni00C9,uni00CA,uni00CB,uni00CC,uni00CD,uni00CE,uni00CF,uni00D0,uni00D1,uni00D2,uni00D3,uni00D4,uni00D5,uni00D6,uni00D7,uni00D8,uni00D9,uni00DA,uni00DB,uni00DC,uni00DD,uni00DE,uni00DF,uni00E0,uni00E1,uni00E2,uni00E3,uni00E4,uni00E5,uni00E6,uni00E7,uni00E8,uni00E9,uni00EA,uni00EB,uni00EC,uni00ED,uni00EE,uni00EF,uni00F0,uni00F1,uni00F2,uni00F3,uni00F4,uni00F5,uni00F6,uni00F7,uni00F8,uni00F9,uni00FA,uni00FB,uni00FC,uni00FD,uni00FE,uni00FF,uni0100,uni0101,uni0102,uni0103,uni0104,uni0105,uni0106,uni0107,uni0108,uni0109,uni010A,uni010B,uni010C,uni010D,uni010E,uni010F,uni0110,uni0111,uni0112,uni0113,uni0114,uni0115,uni0116,uni0117,uni0118,uni0119,uni011A,uni011B,uni011C,uni011D,uni011E,uni011F,uni0120,uni0121,uni0122,uni0123,uni0124,uni0125,uni0126,uni0127,uni0128,uni0129,uni012A,uni012B,uni012C,uni012D,uni012E,uni012F,uni0130,uni0131,uni0132,uni0133,uni0134,uni0135,uni0136,uni0137,uni0138,uni0139,uni013A,uni013B,uni013C,uni013D,uni013E,uni013F,uni0140,uni0141,uni0142,uni0143,uni0144,uni0145,uni0146,uni0147,uni0148,uni0149,uni014A,uni014B,uni014C,uni014D,uni014E,uni014F,uni0150,uni0151,uni0152,uni0153,uni0154,uni0155,uni0156,uni0157,uni0158,uni0159,uni015A,uni015B,uni015C,uni015D,uni015E,uni015F,uni0160,uni0161,uni0162,uni0163,uni0164,uni0165,uni0166,uni0167,uni0168,uni0169,uni016A,uni016B,uni016C,uni016D,uni016E,uni016F,uni0170,uni0171,uni0172,uni0173,uni0174,uni0175,uni0176,uni0177,uni0178,uni0179,uni017A,uni017B,uni017C,uni017D,uni017E,uni017F,uni018F,uni0192,uni01B7,uni01DE,uni01DF,uni01E0,uni01E1,uni01E2,uni01E3,uni01E4,uni01E5,uni01E6,uni01E7,uni01E8,uni01E9,uni01EA,uni01EB,uni01EC,uni01ED,uni01EE,uni01EF,uni01FA,uni01FB,uni01FC,uni01FD,uni01FE,uni01FF,uni0218,uni0219,uni021A,uni021B,uni021E,uni021F,uni0259,uni027C,uni0292,uni02BB,uni02BC,uni02BD,uni02C6,uni02C7,uni02C9,uni02D6,uni02D8,uni02D9,uni02DA,uni02DB,uni02DC,uni02DD,uni02DF,uni02EE,uni0374,uni0375,uni037A,uni037E,uni0384,uni0385,uni0386,uni0387,uni0388,uni0389,uni038A,uni038C,uni038E,uni038F,uni0390,uni0391,uni0392,uni0393,uni0394,uni0395,uni0396,uni0397,uni0398,uni0399,uni039A,uni039B,uni039C,uni039D,uni039E,uni039F,uni03A0,uni03A1,uni03A3,uni03A4,uni03A5,uni03A6,uni03A7,uni03A8,uni03A9,uni03AA,uni03AB,uni03AC,uni03AD,uni03AE,uni03AF,uni03B0,uni03B1,uni03B2,uni03B3,uni03B4,uni03B5,uni03B6,uni03B7,uni03B8,uni03B9,uni03BA,uni03BB,uni03BC,uni03BD,uni03BE,uni03BF,uni03C0,uni03C1,uni03C2,uni03C3,uni03C4,uni03C5,uni03C6,uni03C7,uni03C8,uni03C9,uni03CA,uni03CB,uni03CC,uni03CD,uni03CE,uni03D7,uni03DA,uni03DB,uni03DC,uni03DD,uni03DE,uni03DF,uni03E0,uni03E1,uni0400,uni0401,uni0402,uni0403,uni0404,uni0405,uni0406,uni0407,uni0408,uni0409,uni040A,uni040B,uni040C,uni040D,uni040E,uni040F,uni0410,uni0411,uni0412,uni0413,uni0414,uni0415,uni0416,uni0417,uni0418,uni0419,uni041A,uni041B,uni041C,uni041D,uni041E,uni041F,uni0420,uni0421,uni0422,uni0423,uni0424,uni0425,uni0426,uni0427,uni0428,uni0429,uni042A,uni042B,uni042C,uni042D,uni042E,uni042F,uni0430,uni0431,uni0432,uni0433,uni0434,uni0435,uni0436,uni0437,uni0438,uni0439,uni043A,uni043B,uni043C,uni043D,uni043E,uni043F,uni0440,uni0441,uni0442,uni0443,uni0444,uni0445,uni0446,uni0447,uni0448,uni0449,uni044A,uni044B,uni044C,uni044D,uni044E,uni044F,uni0450,uni0451,uni0452,uni0453,uni0454,uni0455,uni0456,uni0457,uni0458,uni0459,uni045A,uni045B,uni045C,uni045D,uni045E,uni045F,uni0490,uni0491,uni0492,uni0493,uni0494,uni0495,uni0496,uni0497,uni0498,uni0499,uni049A,uni049B,uni049C,uni049D,uni049E,uni049F,uni04A0,uni04A1,uni04A2,uni04A3,uni04A4,uni04A5,uni04A6,uni04A7,uni04A8,uni04A9,uni04AA,uni04AB,uni04AC,uni04AD,uni04AE,uni04AF,uni04B0,uni04B1,uni04B2,uni04B3,uni04B4,uni04B5,uni04B6,uni04B7,uni04B8,uni04B9,uni04BA,uni04BB,uni04BC,uni04BD,uni04BE,uni04BF,uni04C0,uni04C1,uni04C2,uni04C3,uni04C4,uni04C7,uni04C8,uni04CB,uni04CC,uni04D0,uni04D1,uni04D2,uni04D3,uni04D4,uni04D5,uni04D6,uni04D7,uni04D8,uni04D9,uni04DA,uni04DB,uni04DC,uni04DD,uni04DE,uni04DF,uni04E0,uni04E1,uni04E2,uni04E3,uni04E4,uni04E5,uni04E6,uni04E7,uni04E8,uni04E9,uni04EA,uni04EB,uni04EE,uni04EF,uni04F0,uni04F1,uni04F2,uni04F3,uni04F4,uni04F5,uni04F8,uni04F9,uni1E02,uni1E03,uni1E0A,uni1E0B,uni1E1E,uni1E1F,uni1E40,uni1E41,uni1E56,uni1E57,uni1E60,uni1E61,uni1E6A,uni1E6B,uni1E80,uni1E81,uni1E82,uni1E83,uni1E84,uni1E85,uni1E9B,uni1EF2,uni1EF3,uni1F00,uni1F01,uni1F02,uni1F03,uni1F04,uni1F05,uni1F06,uni1F07,uni1F08,uni1F09,uni1F0A,uni1F0B,uni1F0C,uni1F0D,uni1F0E,uni1F0F,uni1F10,uni1F11,uni1F12,uni1F13,uni1F14,uni1F15,uni1F18,uni1F19,uni1F1A,uni1F1B,uni1F1C,uni1F1D,uni1F20,uni1F21,uni1F22,uni1F23,uni1F24,uni1F25,uni1F26,uni1F27,uni1F28,uni1F29,uni1F2A,uni1F2B,uni1F2C,uni1F2D,uni1F2E,uni1F2F,uni1F30,uni1F31,uni1F32,uni1F33,uni1F34,uni1F35,uni1F36,uni1F37,uni1F38,uni1F39,uni1F3A,uni1F3B,uni1F3C,uni1F3D,uni1F3E,uni1F3F,uni1F40,uni1F41,uni1F42,uni1F43,uni1F44,uni1F45,uni1F48,uni1F49,uni1F4A,uni1F4B,uni1F4C,uni1F4D,uni1F50,uni1F51,uni1F52,uni1F53,uni1F54,uni1F55,uni1F56,uni1F57,uni1F59,uni1F5B,uni1F5D,uni1F5F,uni1F60,uni1F61,uni1F62,uni1F63,uni1F64,uni1F65,uni1F66,uni1F67,uni1F68,uni1F69,uni1F6A,uni1F6B,uni1F6C,uni1F6D,uni1F6E,uni1F6F,uni1F70,uni1F71,uni1F72,uni1F73,uni1F74,uni1F75,uni1F76,uni1F77,uni1F78,uni1F79,uni1F7A,uni1F7B,uni1F7C,uni1F7D,uni1F80,uni1F81,uni1F82,uni1F83,uni1F84,uni1F85,uni1F86,uni1F87,uni1F88,uni1F89,uni1F8A,uni1F8B,uni1F8C,uni1F8D,uni1F8E,uni1F8F,uni1F90,uni1F91,uni1F92,uni1F93,uni1F94,uni1F95,uni1F96,uni1F97,uni1F98,uni1F99,uni1F9A,uni1F9B,uni1F9C,uni1F9D,uni1F9E,uni1F9F,uni1FA0,uni1FA1,uni1FA2,uni1FA3,uni1FA4,uni1FA5,uni1FA6,uni1FA7,uni1FA8,uni1FA9,uni1FAA,uni1FAB,uni1FAC,uni1FAD,uni1FAE,uni1FAF,uni1FB0,uni1FB1,uni1FB2,uni1FB3,uni1FB4,uni1FB6,uni1FB7,uni1FB8,uni1FB9,uni1FBA,uni1FBB,uni1FBC,uni1FBD,uni1FBE,uni1FBF,uni1FC0,uni1FC1,uni1FC2,uni1FC3,uni1FC4,uni1FC6,uni1FC7,uni1FC8,uni1FC9,uni1FCA,uni1FCB,uni1FCC,uni1FCD,uni1FCE,uni1FCF,uni1FD0,uni1FD1,uni1FD2,uni1FD3,uni1FD6,uni1FD7,uni1FD8,uni1FD9,uni1FDA,uni1FDB,uni1FDD,uni1FDE,uni1FDF,uni1FE0,uni1FE1,uni1FE2,uni1FE3,uni1FE4,uni1FE5,uni1FE6,uni1FE7,uni1FE8,uni1FE9,uni1FEA,uni1FEB,uni1FEC,uni1FED,uni1FEE,uni1FEF,uni1FF2,uni1FF3,uni1FF4,uni1FF6,uni1FF7,uni1FF8,uni1FF9,uni1FFA,uni1FFB,uni1FFC,uni1FFD,uni1FFE,uni2013,uni2014,uni2015,uni2017,uni2018,uni2019,uni201A,uni201B,uni201C,uni201D,uni201E,uni2020,uni2021,uni2022,uni2026,uni2030,uni2032,uni2033,uni2039,uni203A,uni203C,uni203E,uni2044,uni204A,uni207F,uni2082,uni20A3,uni20A4,uni20A7,uni20AC,uni20AF,uni2105,uni2113,uni2116,uni2122,uni2126,uni212E,uni215B,uni215C,uni215D,uni215E,uni2190,uni2191,uni2192,uni2193,uni2194,uni2195,uni21A8,uni2200,uni2202,uni2203,uni2206,uni2208,uni2209,uni220F,uni2211,uni2212,uni2215,uni2219,uni221A,uni221E,uni221F,uni2227,uni2228,uni2229,uni222A,uni222B,uni2248,uni2259,uni2260,uni2261,uni2264,uni2265,uni2282,uni2283,uni2295,uni2297,uni2302,uni2310,uni2320,uni2321,uni2329,uni232A,uni2500,uni2502,uni250C,uni2510,uni2514,uni2518,uni251C,uni2524,uni252C,uni2534,uni253C,uni2550,uni2551,uni2552,uni2553,uni2554,uni2555,uni2556,uni2557,uni2558,uni2559,uni255A,uni255B,uni255C,uni255D,uni255E,uni255F,uni2560,uni2561,uni2562,uni2563,uni2564,uni2565,uni2566,uni2567,uni2568,uni2569,uni256A,uni256B,uni256C,uni2580,uni2584,uni2588,uni258C,uni2590,uni2591,uni2592,uni2593,uni25A0,uni25A1,uni25AA,uni25AB,uni25AC,uni25B2,uni25BA,uni25BC,uni25C4,uni25CA,uni25CB,uni25CF,uni25D8,uni25D9,uni25E6,uni263A,uni263B,uni263C,uni2640,uni2642,uni2660,uni2663,uni2665,uni2666,uni266A,uni266B,uniFB01,uniFB02,uniFFFD,union,universal,uogonek,upsilon,upsilondieresis,upsilondieresistonos,upsilontonos,uring,ushortcyrillic,ustraightcyrillic,ustraightstrokecyrillic,utilde,v,vecyrillic,venus,verticalbar,w,wacute,wcircumflex,wdieresis,wgrave,whitesmilingface,x,xi,y,yacute,ycircumflex,ydieresis,yen,yericyrillic,yerudieresiscyrillic,ygrave,yicyrillic,ypogegrammeni,z,zacute,zcaron,zdot,zdotaccent,zecyrillic,zedescendercyrillic,zedieresiscyrillic,zero,zeta,zhebrevecyrillic,zhecyrillic,zhedescendercyrillic,zhedieresiscyrillic
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A,AE,Aacute,Abreve,Acircumflex,Acyrillic,Adieresis,Agrave,Alpha,Alphatonos,Amacron,Aogonek,Aring,Atilde,B,Bdotaccent,Becyrillic,Beta,C,Cacute,Ccaron,Ccedilla,Ccircumflex,Cdot,Cdotaccent,Checyrillic,Chi,D,Dcaron,Dcroat,Ddotaccent,Decyrillic,Delta,Deltagreek,Djecyrillic,Dslash,Dzecyrillic,Dzhecyrillic,E,Eacute,Ecaron,Ecircumflex,Ecyrillic,Edieresis,Edot,Edotaccent,Efcyrillic,Egrave,Elcyrillic,Emacron,Emcyrillic,Encyrillic,Eng,Eogonek,Epsilon,Epsilontonos,Ercyrillic,Ereversedcyrillic,Escyrillic,Eta,Etatonos,Eth,Euro,F,Fdotaccent,G,Gamma,Gbreve,Gcedilla,Gcircumflex,Gcommaaccent,Gdot,Gdotaccent,Gecyrillic,Gheupturncyrillic,Gjecyrillic,H,Hardsigncyrillic,Hbar,Hcircumflex,I,IAcyrillic,IUcyrillic,Iacute,Icircumflex,Icyrillic,Idieresis,Idot,Idotaccent,Iecyrillic,Igrave,Iicyrillic,Iishortcyrillic,Imacron,Iocyrillic,Iogonek,Iota,Iotadieresis,Iotatonos,Itilde,J,Jcircumflex,Jecyrillic,K,Kacyrillic,Kappa,Kcedilla,Kcommaaccent,Khacyrillic,Kjecyrillic,L,Lacute,Lambda,Lcaron,Lcedilla,Lcommaaccent,Ljecyrillic,Lslash,M,Mdotaccent,Mu,N,Nacute,Ncaron,Ncedilla,Ncommaaccent,Njecyrillic,Ntilde,Nu,O,OE,Oacute,Ocircumflex,Ocyrillic,Odblacute,Odieresis,Ograve,Ohungarumlaut,Omacron,Omegagreek,Omegatonos,Omicron,Omicrontonos,Oslash,Otilde,P,Pdotaccent,Pecyrillic,Phi,Pi,Psi,Q,R,Racute,Rcaron,Rcedilla,Rcommaaccent,Rho,S,Sacute,Scaron,Scedilla,Schwa,Scircumflex,Sdotaccent,Shacyrillic,Shchacyrillic,Sigma,Softsigncyrillic,T,Tau,Tbar,Tcaron,Tcedilla,Tcommaaccent,Tdotaccent,Tecyrillic,Theta,Thorn,Tsecyrillic,Tshecyrillic,U,Uacute,Ubreve,Ucircumflex,Ucyrillic,Udblacute,Udieresis,Ugrave,Uhungarumlaut,Umacron,Uogonek,Upsilon,Upsilondieresis,Upsilontonos,Uring,Ushortcyrillic,Utilde,V,Vecyrillic,W,Wacute,Wcircumflex,Wdieresis,Wgrave,X,Xi,Y,Yacute,Ycircumflex,Ydieresis,Yericyrillic,Ygrave,Yicyrillic,Z,Zacute,Zcaron,Zdot,Zdotaccent,Zecyrillic,Zeta,Zhecyrillic,a,aacute,abreve,acircumflex,acute,acyrillic,adieresis,ae,afii00208,afii10017,afii10018,afii10019,afii10020,afii10021,afii10022,afii10023,afii10024,afii10025,afii10026,afii10027,afii10028,afii10029,afii10030,afii10031,afii10032,afii10033,afii10034,afii10035,afii10036,afii10037,afii10038,afii10039,afii10040,afii10041,afii10042,afii10043,afii10044,afii10045,afii10046,afii10047,afii10048,afii10049,afii10050,afii10051,afii10052,afii10053,afii10054,afii10055,afii10056,afii10057,afii10058,afii10059,afii10060,afii10061,afii10062,afii10065,afii10066,afii10067,afii10068,afii10069,afii10070,afii10071,afii10072,afii10073,afii10074,afii10075,afii10076,afii10077,afii10078,afii10079,afii10080,afii10081,afii10082,afii10083,afii10084,afii10085,afii10086,afii10087,afii10088,afii10089,afii10090,afii10091,afii10092,afii10093,afii10094,afii10095,afii10096,afii10097,afii10098,afii10099,afii10100,afii10101,afii10102,afii10103,afii10104,afii10105,afii10106,afii10107,afii10108,afii10109,afii10110,afii10145,afii10193,afii57929,afii61352,afii64937,agrave,alpha,alphatonos,amacron,ampersand,angleleft,angleright,aogonek,apostrophemod,approxequal,approximatelyequal,aring,arrowboth,arrowdblboth,arrowdbldown,arrowdblleft,arrowdblright,arrowdblup,arrowdown,arrowleft,arrowleftdbl,arrowright,arrowup,arrowupdn,asciicircum,asciitilde,asterisk,asymptoticallyequal,at,atilde,b,backslash,bar,bdotaccent,becyrillic,beta,blacksmilingface,braceleft,braceright,bracketleft,bracketright,breve,brokenbar,bullet,bulletoperator,c,cacute,caron,ccaron,ccedilla,ccircumflex,cdot,cdotaccent,cedilla,cent,checkmark,checyrillic,chi,circlemultiply,circleplus,circumflex,colon,comma,commareversedmod,compass,congruent,contourintegral,copyright,currency,d,dagger,daggerdbl,dblarrowleft,dblarrowright,dbllowline,dcaron,dcroat,ddotaccent,decyrillic,degree,delta,dialytikatonos,dieresis,dieresistonos,divide,djecyrillic,dmacron,dollar,dotaccent,dotlessi,dotmath,dzecyrillic,dzhecyrillic,e,eacute,ecaron,ecircumflex,ecyrillic,edieresis,edot,edotaccent,efcyrillic,egrave,eight,eighthnotebeamed,elcyrillic,element,ellipsis,emacron,emcyrillic,emdash,emptyset,encyrillic,endash,eng,eogonek,epsilon,epsilontonos,equal,equivalence,ercyrillic,ereversedcyrillic,escyrillic,eta,etatonos,eth,euro,exclam,exclamdown,existential,f,fdotaccent,female,ff,ffi,ffl,fi,five,fl,florin,forall,four,g,gamma,gbreve,gcedilla,gcircumflex,gcommaaccent,gdot,gdotaccent,gecyrillic,germandbls,gheupturncyrillic,gjecyrillic,gradient,grave,greater,greaterequal,guillemotleft,guillemotright,guilsinglleft,guilsinglright,h,hardsigncyrillic,hbar,hcircumflex,horizontalbar,hungarumlaut,hyphen,i,iacute,iacyrillic,icircumflex,icyrillic,idieresis,iecyrillic,igrave,iicyrillic,iishortcyrillic,ilde,imacron,increment,infinity,integral,integralbottom,integralbt,integraltop,integraltp,intersection,invsmileface,iocyrillic,iogonek,iota,iotadieresis,iotadieresistonos,iotatonos,itilde,iucyrillic,j,jcircumflex,jecyrillic,k,kacyrillic,kappa,kcedilla,kcommaaccent,kgreenlandic,khacyrillic,kjecyrillic,l,lacute,lambda,lcaron,lcedilla,lcommaaccent,less,lessequal,ljecyrillic,logicaland,logicalnot,logicalnotreversed,logicalor,lslash,m,macron,male,mars,mdotaccent,middot,minus,minusplus,minute,mu,mu1,muchgreater,muchless,mugreek,multiply,musicalnotedbl,musicflatsign,musicsharpsign,n,nabla,nacute,nbspace,ncaron,ncedilla,ncommaaccent,nine,njecyrillic,nonbreakingspace,notcontains,notelement,notelementof,notequal,notidentical,notparallel,notsubset,notsuperset,nsuperior,ntilde,nu,numbersign,numero,o,oacute,ocircumflex,ocyrillic,odblacute,odieresis,oe,ogonek,ograve,ohungarumlaut,omacron,omega,omega1,omegatonos,omicron,omicrontonos,one,onehalf,oneinferior,onequarter,onesuperior,ordfeminine,ordmasculine,orthogonal,oslash,otilde,overscore,p,paragraph,parallel,parenleft,parenright,partialdiff,pdotaccent,pecyrillic,percent,period,periodcentered,perpendicular,perthousand,peseta,phi,phi1,phisymbolgreek,pi,pisymbolgreek,plus,pluscircle,plusminus,product,propersubset,propersuperset,proportional,psi,q,question,questiondown,quotedbl,quotedblbase,quotedblleft,quotedblright,quoteleft,quoteright,quotesinglbase,quotesingle,r,racute,radical,rcaron,rcedilla,rcommaaccent,reflexsubset,reflexsuperset,registered,revlogicalnot,rho,rhosymbolgreek,rightangle,s,sacute,scaron,scedilla,schwa,scircumflex,sdotaccent,second,section,semicolon,seven,sfthyphen,shacyrillic,shchacyrillic,sigma,sigma1,sigmafinal,similar,six,slash,smileface,softhyphen,softsigncyrillic,space,spacehackarabic,sterling,subset,subsetnotequal,subsetorequal,suchthat,summation,sun,superset,supersetnotequal,supersetorequal,t,tackdown,tau,tbar,tcaron,tcedilla,tcommaaccent,tdotaccent,tecyrillic,thereexists,theta,theta1,thetasymbolgreek,thorn,three,threeinferior,threequarters,threesuperior,tilde,tildeoperator,timescircle,tonos,trademark,tsecyrillic,tshecyrillic,two,twoinferior,twosuperior,u,uacute,ubreve,ucircumflex,ucyrillic,udblacute,udieresis,ugrave,uhungarumlaut,umacron,underscore,underscoredbl,uni00A0,uni00A1,uni00A2,uni00A3,uni00A4,uni00A5,uni00A6,uni00A7,uni00A8,uni00A9,uni00AA,uni00AB,uni00AC,uni00AD,uni00AE,uni00AF,uni00B0,uni00B1,uni00B2,uni00B3,uni00B4,uni00B5,uni00B6,uni00B7,uni00B8,uni00B9,uni00BA,uni00BB,uni00BC,uni00BD,uni00BE,uni00BF,uni00C0,uni00C1,uni00C2,uni00C3,uni00C4,uni00C5,uni00C6,uni00C7,uni00C8,uni00C9,uni00CA,uni00CB,uni00CC,uni00CD,uni00CE,uni00CF,uni00D0,uni00D1,uni00D2,uni00D3,uni00D4,uni00D5,uni00D6,uni00D7,uni00D8,uni00D9,uni00DA,uni00DB,uni00DC,uni00DD,uni00DE,uni00DF,uni00E0,uni00E1,uni00E2,uni00E3,uni00E4,uni00E5,uni00E6,uni00E7,uni00E8,uni00E9,uni00EA,uni00EB,uni00EC,uni00ED,uni00EE,uni00EF,uni00F0,uni00F1,uni00F2,uni00F3,uni00F4,uni00F5,uni00F6,uni00F7,uni00F8,uni00F9,uni00FA,uni00FB,uni00FC,uni00FD,uni00FE,uni00FF,uni0100,uni0101,uni0102,uni0103,uni0104,uni0105,uni0106,uni0107,uni0108,uni0109,uni010A,uni010B,uni010C,uni010D,uni010E,uni010F,uni0110,uni0111,uni0112,uni0113,uni0116,uni0117,uni0118,uni0119,uni011A,uni011B,uni011C,uni011D,uni011E,uni011F,uni0120,uni0121,uni0122,uni0123,uni0124,uni0125,uni0126,uni0127,uni0128,uni0129,uni012A,uni012B,uni012E,uni012F,uni0130,uni0131,uni0134,uni0135,uni0136,uni0137,uni0138,uni0139,uni013A,uni013B,uni013C,uni013D,uni013E,uni0141,uni0142,uni0143,uni0144,uni0145,uni0146,uni0147,uni0148,uni014A,uni014B,uni014C,uni014D,uni0150,uni0151,uni0152,uni0153,uni0154,uni0155,uni0156,uni0157,uni0158,uni0159,uni015A,uni015B,uni015C,uni015D,uni015E,uni015F,uni0160,uni0161,uni0162,uni0163,uni0164,uni0165,uni0166,uni0167,uni0168,uni0169,uni016A,uni016B,uni016C,uni016D,uni016E,uni016F,uni0170,uni0171,uni0172,uni0173,uni0174,uni0175,uni0176,uni0177,uni0178,uni0179,uni017A,uni017B,uni017C,uni017D,uni017E,uni018F,uni0192,uni0259,uni02BC,uni02BD,uni02C6,uni02C7,uni02D8,uni02D9,uni02DB,uni02DC,uni02DD,uni0384,uni0385,uni0386,uni0388,uni0389,uni038A,uni038C,uni038E,uni038F,uni0390,uni0391,uni0392,uni0393,uni0394,uni0395,uni0396,uni0397,uni0398,uni0399,uni039A,uni039B,uni039C,uni039D,uni039E,uni039F,uni03A0,uni03A1,uni03A3,uni03A4,uni03A5,uni03A6,uni03A7,uni03A8,uni03A9,uni03AA,uni03AB,uni03AC,uni03AD,uni03AE,uni03AF,uni03B0,uni03B1,uni03B2,uni03B3,uni03B4,uni03B5,uni03B6,uni03B7,uni03B8,uni03B9,uni03BA,uni03BB,uni03BC,uni03BD,uni03BE,uni03BF,uni03C0,uni03C1,uni03C2,uni03C3,uni03C4,uni03C5,uni03C6,uni03C7,uni03C8,uni03C9,uni03CA,uni03CB,uni03CC,uni03CD,uni03CE,uni03D1,uni03D5,uni03D6,uni03F1,uni0401,uni0402,uni0403,uni0404,uni0405,uni0406,uni0407,uni0408,uni0409,uni040A,uni040B,uni040C,uni040E,uni040F,uni0410,uni0411,uni0412,uni0413,uni0414,uni0415,uni0416,uni0417,uni0418,uni0419,uni041A,uni041B,uni041C,uni041D,uni041E,uni041F,uni0420,uni0421,uni0422,uni0423,uni0424,uni0425,uni0426,uni0427,uni0428,uni0429,uni042A,uni042B,uni042C,uni042D,uni042E,uni042F,uni0430,uni0431,uni0432,uni0433,uni0434,uni0435,uni0436,uni0437,uni0438,uni0439,uni043A,uni043B,uni043C,uni043D,uni043E,uni043F,uni0440,uni0441,uni0442,uni0443,uni0444,uni0445,uni0446,uni0447,uni0448,uni0449,uni044A,uni044B,uni044C,uni044D,uni044E,uni044F,uni0451,uni0452,uni0453,uni0454,uni0455,uni0456,uni0457,uni0458,uni0459,uni045A,uni045B,uni045C,uni045E,uni045F,uni0490,uni0491,uni1E02,uni1E03,uni1E0A,uni1E0B,uni1E1E,uni1E1F,uni1E40,uni1E41,uni1E56,uni1E57,uni1E60,uni1E61,uni1E6A,uni1E6B,uni1E80,uni1E81,uni1E82,uni1E83,uni1E84,uni1E85,uni1EF2,uni1EF3,uni2013,uni2014,uni2015,uni2017,uni2018,uni2019,uni201A,uni201C,uni201D,uni201E,uni2020,uni2021,uni2022,uni2026,uni2030,uni2032,uni2033,uni2034,uni2039,uni203A,uni2070,uni207F,uni2080,uni2081,uni2082,uni2083,uni20A7,uni20AC,uni2102,uni2115,uni2116,uni211A,uni211D,uni2122,uni2124,uni2190,uni2191,uni2192,uni2193,uni2194,uni2195,uni21A4,uni21A5,uni21A6,uni21A7,uni21D0,uni21D1,uni21D2,uni21D3,uni21D4,uni21D5,uni2200,uni2201,uni2202,uni2203,uni2204,uni2205,uni2206,uni2207,uni2208,uni2209,uni220B,uni220C,uni220F,uni2211,uni2212,uni2213,uni2218,uni2219,uni221A,uni221D,uni221E,uni221F,uni2221,uni2224,uni2225,uni2226,uni2227,uni2228,uni2229,uni222A,uni222B,uni222E,uni223C,uni2243,uni2245,uni2248,uni2249,uni2259,uni225F,uni2260,uni2261,uni2262,uni2264,uni2265,uni226A,uni226B,uni2282,uni2283,uni2284,uni2285,uni2286,uni2287,uni2288,uni2289,uni228A,uni228B,uni2295,uni2297,uni22A4,uni22A5,uni22A6,uni22A7,uni22C2,uni22C3,uni22C5,uni2300,uni2308,uni2309,uni230A,uni230B,uni2310,uni2315,uni2320,uni2321,uni2329,uni232A,uni2500,uni2502,uni250C,uni2510,uni2514,uni2518,uni251C,uni2524,uni252C,uni2534,uni253C,uni2550,uni2551,uni2552,uni2553,uni2554,uni2555,uni2556,uni2557,uni2558,uni2559,uni255A,uni255B,uni255C,uni255D,uni255E,uni255F,uni2560,uni2561,uni2562,uni2563,uni2564,uni2565,uni2566,uni2567,uni2568,uni2569,uni256A,uni256B,uni256C,uni2580,uni2584,uni2588,uni258C,uni2590,uni2591,uni2592,uni2593,uni25A0,uni25A1,uni25B2,uni25B3,uni25BA,uni25BC,uni25C4,uni25CB,uni2610,uni2611,uni2612,uni263A,uni263B,uni263C,uni2640,uni2642,uni266B,uni266D,uni266E,uni266F,uni2713,uni2717,uniFFFD,union,universal,uogonek,upsilon,upsilondieresis,upsilondieresistonos,upsilontonos,uring,ushortcyrillic,utilde,v,vecyrillic,venus,verticalbar,w,wacute,wcircumflex,wdieresis,wgrave,whitesmilingface,x,xi,y,yacute,ycircumflex,ydieresis,yen,yericyrillic,ygrave,yicyrillic,z,zacute,zcaron,zdot,zdotaccent,zecyrillic,zero,zeroinferior,zerosuperior,zeta,zhecyrillic
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A,AE,Aacute,Abreve,Acircumflex,Acyrillic,Adieresis,Agrave,Alpha,Alphatonos,Amacron,Aogonek,Aring,Atilde,B,Bdotaccent,Becyrillic,Beta,C,Cacute,Ccaron,Ccedilla,Ccircumflex,Cdot,Cdotaccent,Checyrillic,Chi,D,Dcaron,Dcroat,Ddotaccent,Decyrillic,Delta,Deltagreek,Djecyrillic,Dslash,Dzecyrillic,Dzhecyrillic,E,Eacute,Ecaron,Ecircumflex,Ecyrillic,Edieresis,Edot,Edotaccent,Efcyrillic,Egrave,Elcyrillic,Emacron,Emcyrillic,Encyrillic,Eng,Eogonek,Epsilon,Epsilontonos,Ercyrillic,Ereversedcyrillic,Escyrillic,Eta,Etatonos,Eth,Euro,F,Fdotaccent,G,Gamma,Gbreve,Gcedilla,Gcircumflex,Gcommaaccent,Gdot,Gdotaccent,Gecyrillic,Gheupturncyrillic,Gjecyrillic,H,Hardsigncyrillic,Hbar,Hcircumflex,I,IAcyrillic,IUcyrillic,Iacute,Icircumflex,Icyrillic,Idieresis,Idot,Idotaccent,Iecyrillic,Igrave,Iicyrillic,Iishortcyrillic,Imacron,Iocyrillic,Iogonek,Iota,Iotadieresis,Iotatonos,Itilde,J,Jcircumflex,Jecyrillic,K,Kacyrillic,Kappa,Kcedilla,Kcommaaccent,Khacyrillic,Kjecyrillic,L,Lacute,Lambda,Lcaron,Lcedilla,Lcommaaccent,Ljecyrillic,Lslash,M,Mdotaccent,Mu,N,Nacute,Ncaron,Ncedilla,Ncommaaccent,Njecyrillic,Ntilde,Nu,O,OE,Oacute,Ocircumflex,Ocyrillic,Odblacute,Odieresis,Ograve,Ohungarumlaut,Omacron,Omegagreek,Omegatonos,Omicron,Omicrontonos,Oslash,Otilde,P,Pdotaccent,Pecyrillic,Phi,Pi,Psi,Q,R,Racute,Rcaron,Rcedilla,Rcommaaccent,Rho,S,Sacute,Scaron,Scedilla,Schwa,Scircumflex,Sdotaccent,Shacyrillic,Shchacyrillic,Sigma,Softsigncyrillic,T,Tau,Tbar,Tcaron,Tcedilla,Tcommaaccent,Tdotaccent,Tecyrillic,Theta,Thorn,Tsecyrillic,Tshecyrillic,U,Uacute,Ubreve,Ucircumflex,Ucyrillic,Udblacute,Udieresis,Ugrave,Uhungarumlaut,Umacron,Uogonek,Upsilon,Upsilondieresis,Upsilontonos,Uring,Ushortcyrillic,Utilde,V,Vecyrillic,W,Wacute,Wcircumflex,Wdieresis,Wgrave,X,Xi,Y,Yacute,Ycircumflex,Ydieresis,Yericyrillic,Ygrave,Yicyrillic,Z,Zacute,Zcaron,Zdot,Zdotaccent,Zecyrillic,Zeta,Zhecyrillic,a,a.sc,aacute,aacute.sc,abreve,abreve.sc,acircumflex,acircumflex.sc,acute,acyrillic,acyrillic.sc,adieresis,adieresis.sc,ae,ae.sc,afii00208,afii10017,afii10018,afii10019,afii10020,afii10021,afii10022,afii10023,afii10024,afii10025,afii10026,afii10027,afii10028,afii10029,afii10030,afii10031,afii10032,afii10033,afii10034,afii10035,afii10036,afii10037,afii10038,afii10039,afii10040,afii10041,afii10042,afii10043,afii10044,afii10045,afii10046,afii10047,afii10048,afii10049,afii10050,afii10051,afii10052,afii10053,afii10054,afii10055,afii10056,afii10057,afii10058,afii10059,afii10060,afii10061,afii10062,afii10065,afii10065.sc,afii10066,afii10066.sc,afii10067,afii10067.sc,afii10068,afii10068.sc,afii10069,afii10069.sc,afii10070,afii10070.sc,afii10071,afii10071.sc,afii10072,afii10072.sc,afii10073,afii10073.sc,afii10074,afii10074.sc,afii10075,afii10075.sc,afii10076,afii10076.sc,afii10077,afii10077.sc,afii10078,afii10078.sc,afii10079,afii10079.sc,afii10080,afii10080.sc,afii10081,afii10081.sc,afii10082,afii10082.sc,afii10083,afii10083.sc,afii10084,afii10084.sc,afii10085,afii10085.sc,afii10086,afii10086.sc,afii10087,afii10087.sc,afii10088,afii10088.sc,afii10089,afii10089.sc,afii10090,afii10090.sc,afii10091,afii10091.sc,afii10092,afii10092.sc,afii10093,afii10093.sc,afii10094,afii10094.sc,afii10095,afii10095.sc,afii10096,afii10096.sc,afii10097,afii10097.sc,afii10098,afii10098.sc,afii10099,afii10099.sc,afii10100,afii10100.sc,afii10101,afii10101.sc,afii10102,afii10102.sc,afii10103,afii10103.sc,afii10104,afii10104.sc,afii10105,afii10105.sc,afii10106,afii10106.sc,afii10107,afii10107.sc,afii10108,afii10108.sc,afii10109,afii10109.sc,afii10110,afii10110.sc,afii10145,afii10193,afii10193.sc,afii57929,afii61352,afii64937,agrave,agrave.sc,alpha,alpha.sc,alphatonos,alphatonos.sc,amacron,amacron.sc,ampersand,angleleft,angleright,aogonek,aogonek.sc,apostrophemod,approxequal,approximatelyequal,aring,aring.sc,arrowboth,arrowdblboth,arrowdbldown,arrowdblleft,arrowdblright,arrowdblup,arrowdown,arrowleft,arrowleftdbl,arrowright,arrowup,arrowupdn,asciicircum,asciitilde,asterisk,asymptoticallyequal,at,atilde,atilde.sc,b,b.sc,backslash,bar,bdotaccent,bdotaccent.sc,becyrillic,becyrillic.sc,beta,beta.sc,blacksmilingface,braceleft,braceright,bracketleft,bracketright,breve,brokenbar,bullet,bulletoperator,c,c.sc,cacute,cacute.sc,caron,ccaron,ccaron.sc,ccedilla,ccedilla.sc,ccircumflex,ccircumflex.sc,cdot,cdot.sc,cdotaccent,cdotaccent.sc,cedilla,cent,checkmark,checyrillic,checyrillic.sc,chi,chi.sc,circlemultiply,circleplus,circumflex,colon,comma,commareversedmod,compass,congruent,contourintegral,copyright,currency,d,d.sc,dagger,daggerdbl,dblarrowleft,dblarrowright,dbllowline,dcaron,dcaron.sc,dcroat,dcroat.sc,ddotaccent,ddotaccent.sc,decyrillic,decyrillic.sc,degree,delta,delta.sc,dialytikatonos,dieresis,dieresistonos,divide,djecyrillic,djecyrillic.sc,dmacron,dmacron.sc,dollar,dotaccent,dotlessi,dotlessi.sc,dotmath,dzecyrillic,dzecyrillic.sc,dzhecyrillic,dzhecyrillic.sc,e,e.sc,eacute,eacute.sc,ecaron,ecaron.sc,ecircumflex,ecircumflex.sc,ecyrillic,ecyrillic.sc,edieresis,edieresis.sc,edot,edot.sc,edotaccent,edotaccent.sc,efcyrillic,efcyrillic.sc,egrave,egrave.sc,eight,eighthnotebeamed,elcyrillic,elcyrillic.sc,element,ellipsis,emacron,emacron.sc,emcyrillic,emcyrillic.sc,emdash,emptyset,encyrillic,encyrillic.sc,endash,eng,eng.sc,eogonek,eogonek.sc,epsilon,epsilon.sc,epsilontonos,epsilontonos.sc,equal,equivalence,ercyrillic,ercyrillic.sc,ereversedcyrillic,ereversedcyrillic.sc,escyrillic,escyrillic.sc,eta,eta.sc,etatonos,etatonos.sc,eth,eth.sc,euro,exclam,exclamdown,existential,f,f.sc,f_f.sc,f_f_i.sc,f_f_l.sc,f_i.sc,f_l.sc,fdotaccent,fdotaccent.sc,female,ff,ffi,ffl,fi,five,fl,florin,florin.sc,forall,four,g,g.sc,gamma,gamma.sc,gbreve,gbreve.sc,gcedilla,gcedilla.sc,gcircumflex,gcircumflex.sc,gcommaaccent,gcommaaccent.sc,gdot,gdot.sc,gdotaccent,gdotaccent.sc,gecyrillic,gecyrillic.sc,germandbls,germandbls.sc,gheupturncyrillic,gheupturncyrillic.sc,gjecyrillic,gjecyrillic.sc,gradient,grave,greater,greaterequal,guillemotleft,guillemotright,guilsinglleft,guilsinglright,h,h.sc,hardsigncyrillic,hardsigncyrillic.sc,hbar,hbar.sc,hcircumflex,hcircumflex.sc,horizontalbar,hungarumlaut,hyphen,i,i.sc,iacute,iacute.sc,iacyrillic,iacyrillic.sc,icircumflex,icircumflex.sc,icyrillic,icyrillic.sc,idieresis,idieresis.sc,iecyrillic,iecyrillic.sc,igrave,igrave.sc,iicyrillic,iicyrillic.sc,iishortcyrillic,iishortcyrillic.sc,ilde,imacron,imacron.sc,increment,infinity,integral,integralbottom,integralbt,integraltop,integraltp,intersection,invsmileface,iocyrillic,iocyrillic.sc,iogonek,iogonek.sc,iota,iota.sc,iotadieresis,iotadieresis.sc,iotadieresistonos,iotadieresistonos.sc,iotatonos,iotatonos.sc,itilde,itilde.sc,iucyrillic,iucyrillic.sc,j,j.sc,jcircumflex,jcircumflex.sc,jecyrillic,jecyrillic.sc,k,k.sc,kacyrillic,kacyrillic.sc,kappa,kappa.sc,kcedilla,kcedilla.sc,kcommaaccent,kcommaaccent.sc,kgreenlandic,kgreenlandic.sc,khacyrillic,khacyrillic.sc,kjecyrillic,kjecyrillic.sc,l,l.sc,lacute,lacute.sc,lambda,lambda.sc,lcaron,lcaron.sc,lcedilla,lcedilla.sc,lcommaaccent,lcommaaccent.sc,less,lessequal,ljecyrillic,ljecyrillic.sc,logicaland,logicalnot,logicalnotreversed,logicalor,lslash,lslash.sc,m,m.sc,macron,male,mars,mdotaccent,mdotaccent.sc,middot,minus,minusplus,minute,mu,mu1,muchgreater,muchless,mugreek,mugreek.sc,multiply,musicalnotedbl,musicflatsign,musicsharpsign,n,n.sc,nabla,nacute,nacute.sc,nbspace,ncaron,ncaron.sc,ncedilla,ncedilla.sc,ncommaaccent,ncommaaccent.sc,nine,njecyrillic,njecyrillic.sc,nonbreakingspace,notcontains,notelement,notelementof,notequal,notidentical,notparallel,notsubset,notsuperset,nsuperior,nsuperior.sc,ntilde,ntilde.sc,nu,nu.sc,numbersign,numero,o,o.sc,oacute,oacute.sc,ocircumflex,ocircumflex.sc,ocyrillic,ocyrillic.sc,odblacute,odblacute.sc,odieresis,odieresis.sc,oe,oe.sc,ogonek,ograve,ograve.sc,ohungarumlaut,ohungarumlaut.sc,omacron,omacron.sc,omega,omega.sc,omega1,omegatonos,omegatonos.sc,omicron,omicron.sc,omicrontonos,omicrontonos.sc,one,onehalf,oneinferior,onequarter,onesuperior,ordfeminine,ordmasculine,orthogonal,oslash,oslash.sc,otilde,otilde.sc,overscore,p,p.sc,paragraph,parallel,parenleft,parenright,partialdiff,pdotaccent,pdotaccent.sc,pecyrillic,pecyrillic.sc,percent,period,periodcentered,perpendicular,perthousand,peseta,phi,phi.sc,phi1,phisymbolgreek,pi,pi.sc,pisymbolgreek,plus,pluscircle,plusminus,product,propersubset,propersuperset,proportional,psi,psi.sc,q,q.sc,question,questiondown,quotedbl,quotedblbase,quotedblleft,quotedblright,quoteleft,quoteright,quotesinglbase,quotesingle,r,r.sc,racute,racute.sc,radical,rcaron,rcaron.sc,rcedilla,rcedilla.sc,rcommaaccent,rcommaaccent.sc,reflexsubset,reflexsuperset,registered,revlogicalnot,rho,rho.sc,rhosymbolgreek,rightangle,s,s.sc,sacute,sacute.sc,scaron,scaron.sc,scedilla,scedilla.sc,schwa,schwa.sc,scircumflex,scircumflex.sc,sdotaccent,sdotaccent.sc,second,section,semicolon,seven,sfthyphen,shacyrillic,shacyrillic.sc,shchacyrillic,shchacyrillic.sc,sigma,sigma.sc,sigma1,sigma1.sc,sigmafinal,sigmafinal.sc,similar,six,slash,smileface,softhyphen,softsigncyrillic,softsigncyrillic.sc,space,spacehackarabic,sterling,subset,subsetnotequal,subsetorequal,suchthat,summation,sun,superset,supersetnotequal,supersetorequal,t,t.sc,tackdown,tau,tau.sc,tbar,tbar.sc,tcaron,tcaron.sc,tcedilla,tcedilla.sc,tcommaaccent,tcommaaccent.sc,tdotaccent,tdotaccent.sc,tecyrillic,tecyrillic.sc,thereexists,theta,theta.sc,theta1,thetasymbolgreek,thorn,thorn.sc,three,threeinferior,threequarters,threesuperior,tilde,tildeoperator,timescircle,tonos,trademark,tsecyrillic,tsecyrillic.sc,tshecyrillic,tshecyrillic.sc,two,twoinferior,twosuperior,u,u.sc,uacute,uacute.sc,ubreve,ubreve.sc,ucircumflex,ucircumflex.sc,ucyrillic,ucyrillic.sc,udblacute,udblacute.sc,udieresis,udieresis.sc,ugrave,ugrave.sc,uhungarumlaut,uhungarumlaut.sc,umacron,umacron.sc,underscore,underscoredbl,uni00A0,uni00A1,uni00A2,uni00A3,uni00A4,uni00A5,uni00A6,uni00A7,uni00A8,uni00A9,uni00AA,uni00AB,uni00AC,uni00AD,uni00AE,uni00AF,uni00B0,uni00B1,uni00B2,uni00B3,uni00B4,uni00B5,uni00B6,uni00B7,uni00B8,uni00B9,uni00BA,uni00BB,uni00BC,uni00BD,uni00BE,uni00BF,uni00C0,uni00C1,uni00C2,uni00C3,uni00C4,uni00C5,uni00C6,uni00C7,uni00C8,uni00C9,uni00CA,uni00CB,uni00CC,uni00CD,uni00CE,uni00CF,uni00D0,uni00D1,uni00D2,uni00D3,uni00D4,uni00D5,uni00D6,uni00D7,uni00D8,uni00D9,uni00DA,uni00DB,uni00DC,uni00DD,uni00DE,uni00DF,uni00DF.sc,uni00E0,uni00E0.sc,uni00E1,uni00E1.sc,uni00E2,uni00E2.sc,uni00E3,uni00E3.sc,uni00E4,uni00E4.sc,uni00E5,uni00E5.sc,uni00E6,uni00E6.sc,uni00E7,uni00E7.sc,uni00E8,uni00E8.sc,uni00E9,uni00E9.sc,uni00EA,uni00EA.sc,uni00EB,uni00EB.sc,uni00EC,uni00EC.sc,uni00ED,uni00ED.sc,uni00EE,uni00EE.sc,uni00EF,uni00EF.sc,uni00F0,uni00F0.sc,uni00F1,uni00F1.sc,uni00F2,uni00F2.sc,uni00F3,uni00F3.sc,uni00F4,uni00F4.sc,uni00F5,uni00F5.sc,uni00F6,uni00F6.sc,uni00F7,uni00F8,uni00F8.sc,uni00F9,uni00F9.sc,uni00FA,uni00FA.sc,uni00FB,uni00FB.sc,uni00FC,uni00FC.sc,uni00FD,uni00FD.sc,uni00FE,uni00FE.sc,uni00FF,uni00FF.sc,uni0100,uni0101,uni0101.sc,uni0102,uni0103,uni0103.sc,uni0104,uni0105,uni0105.sc,uni0106,uni0107,uni0107.sc,uni0108,uni0109,uni0109.sc,uni010A,uni010B,uni010B.sc,uni010C,uni010D,uni010D.sc,uni010E,uni010F,uni010F.sc,uni0110,uni0111,uni0111.sc,uni0112,uni0113,uni0113.sc,uni0116,uni0117,uni0117.sc,uni0118,uni0119,uni0119.sc,uni011A,uni011B,uni011B.sc,uni011C,uni011D,uni011D.sc,uni011E,uni011F,uni011F.sc,uni0120,uni0121,uni0121.sc,uni0122,uni0123,uni0123.sc,uni0124,uni0125,uni0125.sc,uni0126,uni0127,uni0127.sc,uni0128,uni0129,uni0129.sc,uni012A,uni012B,uni012B.sc,uni012E,uni012F,uni012F.sc,uni0130,uni0131,uni0131.sc,uni0134,uni0135,uni0135.sc,uni0136,uni0137,uni0137.sc,uni0138,uni0138.sc,uni0139,uni013A,uni013A.sc,uni013B,uni013C,uni013C.sc,uni013D,uni013E,uni013E.sc,uni0141,uni0142,uni0142.sc,uni0143,uni0144,uni0144.sc,uni0145,uni0146,uni0146.sc,uni0147,uni0148,uni0148.sc,uni014A,uni014B,uni014B.sc,uni014C,uni014D,uni014D.sc,uni0150,uni0151,uni0151.sc,uni0152,uni0153,uni0153.sc,uni0154,uni0155,uni0155.sc,uni0156,uni0157,uni0157.sc,uni0158,uni0159,uni0159.sc,uni015A,uni015B,uni015B.sc,uni015C,uni015D,uni015D.sc,uni015E,uni015F,uni015F.sc,uni0160,uni0161,uni0161.sc,uni0162,uni0163,uni0163.sc,uni0164,uni0165,uni0165.sc,uni0166,uni0167,uni0167.sc,uni0168,uni0169,uni0169.sc,uni016A,uni016B,uni016B.sc,uni016C,uni016D,uni016D.sc,uni016E,uni016F,uni016F.sc,uni0170,uni0171,uni0171.sc,uni0172,uni0173,uni0173.sc,uni0174,uni0175,uni0175.sc,uni0176,uni0177,uni0177.sc,uni0178,uni0179,uni017A,uni017A.sc,uni017B,uni017C,uni017C.sc,uni017D,uni017E,uni017E.sc,uni018F,uni0192,uni0192.sc,uni0259,uni0259.sc,uni02BC,uni02BD,uni02C6,uni02C7,uni02D8,uni02D9,uni02DB,uni02DC,uni02DD,uni0384,uni0385,uni0386,uni0388,uni0389,uni038A,uni038C,uni038E,uni038F,uni0390,uni0390.sc,uni0391,uni0392,uni0393,uni0394,uni0395,uni0396,uni0397,uni0398,uni0399,uni039A,uni039B,uni039C,uni039D,uni039E,uni039F,uni03A0,uni03A1,uni03A3,uni03A4,uni03A5,uni03A6,uni03A7,uni03A8,uni03A9,uni03AA,uni03AB,uni03AC,uni03AC.sc,uni03AD,uni03AD.sc,uni03AE,uni03AE.sc,uni03AF,uni03AF.sc,uni03B0,uni03B0.sc,uni03B1,uni03B1.sc,uni03B2,uni03B2.sc,uni03B3,uni03B3.sc,uni03B4,uni03B4.sc,uni03B5,uni03B5.sc,uni03B6,uni03B6.sc,uni03B7,uni03B7.sc,uni03B8,uni03B8.sc,uni03B9,uni03B9.sc,uni03BA,uni03BA.sc,uni03BB,uni03BB.sc,uni03BC,uni03BC.sc,uni03BD,uni03BD.sc,uni03BE,uni03BE.sc,uni03BF,uni03BF.sc,uni03C0,uni03C0.sc,uni03C1,uni03C1.sc,uni03C2,uni03C2.sc,uni03C3,uni03C3.sc,uni03C4,uni03C4.sc,uni03C5,uni03C5.sc,uni03C6,uni03C6.sc,uni03C7,uni03C7.sc,uni03C8,uni03C8.sc,uni03C9,uni03C9.sc,uni03CA,uni03CA.sc,uni03CB,uni03CB.sc,uni03CC,uni03CC.sc,uni03CD,uni03CD.sc,uni03CE,uni03CE.sc,uni03D1,uni03D5,uni03D6,uni03F1,uni0401,uni0402,uni0403,uni0404,uni0405,uni0406,uni0407,uni0408,uni0409,uni040A,uni040B,uni040C,uni040E,uni040F,uni0410,uni0411,uni0412,uni0413,uni0414,uni0415,uni0416,uni0417,uni0418,uni0419,uni041A,uni041B,uni041C,uni041D,uni041E,uni041F,uni0420,uni0421,uni0422,uni0423,uni0424,uni0425,uni0426,uni0427,uni0428,uni0429,uni042A,uni042B,uni042C,uni042D,uni042E,uni042F,uni0430,uni0430.sc,uni0431,uni0431.sc,uni0432,uni0432.sc,uni0433,uni0433.sc,uni0434,uni0434.sc,uni0435,uni0435.sc,uni0436,uni0436.sc,uni0437,uni0437.sc,uni0438,uni0438.sc,uni0439,uni0439.sc,uni043A,uni043A.sc,uni043B,uni043B.sc,uni043C,uni043C.sc,uni043D,uni043D.sc,uni043E,uni043E.sc,uni043F,uni043F.sc,uni0440,uni0440.sc,uni0441,uni0441.sc,uni0442,uni0442.sc,uni0443,uni0443.sc,uni0444,uni0444.sc,uni0445,uni0445.sc,uni0446,uni0446.sc,uni0447,uni0447.sc,uni0448,uni0448.sc,uni0449,uni0449.sc,uni044A,uni044A.sc,uni044B,uni044B.sc,uni044C,uni044C.sc,uni044D,uni044D.sc,uni044E,uni044E.sc,uni044F,uni044F.sc,uni0451,uni0451.sc,uni0452,uni0452.sc,uni0453,uni0453.sc,uni0454,uni0454.sc,uni0455,uni0455.sc,uni0456,uni0456.sc,uni0457,uni0457.sc,uni0458,uni0458.sc,uni0459,uni0459.sc,uni045A,uni045A.sc,uni045B,uni045B.sc,uni045C,uni045C.sc,uni045E,uni045E.sc,uni045F,uni045F.sc,uni0490,uni0491,uni0491.sc,uni1E02,uni1E03,uni1E03.sc,uni1E0A,uni1E0B,uni1E0B.sc,uni1E1E,uni1E1F,uni1E1F.sc,uni1E40,uni1E41,uni1E41.sc,uni1E56,uni1E57,uni1E57.sc,uni1E60,uni1E61,uni1E61.sc,uni1E6A,uni1E6B,uni1E6B.sc,uni1E80,uni1E81,uni1E81.sc,uni1E82,uni1E83,uni1E83.sc,uni1E84,uni1E85,uni1E85.sc,uni1EF2,uni1EF3,uni1EF3.sc,uni2013,uni2014,uni2015,uni2017,uni2018,uni2019,uni201A,uni201C,uni201D,uni201E,uni2020,uni2021,uni2022,uni2026,uni2030,uni2032,uni2033,uni2034,uni2039,uni203A,uni2070,uni207F,uni207F.sc,uni2080,uni2081,uni2082,uni2083,uni20A7,uni20AC,uni2102,uni2115,uni2116,uni211A,uni211D,uni2122,uni2124,uni2190,uni2191,uni2192,uni2193,uni2194,uni2195,uni21A4,uni21A5,uni21A6,uni21A7,uni21D0,uni21D1,uni21D2,uni21D3,uni21D4,uni21D5,uni2200,uni2201,uni2202,uni2203,uni2204,uni2205,uni2206,uni2207,uni2208,uni2209,uni220B,uni220C,uni220F,uni2211,uni2212,uni2213,uni2218,uni2219,uni221A,uni221D,uni221E,uni221F,uni2221,uni2224,uni2225,uni2226,uni2227,uni2228,uni2229,uni222A,uni222B,uni222E,uni223C,uni2243,uni2245,uni2248,uni2249,uni2259,uni225F,uni2260,uni2261,uni2262,uni2264,uni2265,uni226A,uni226B,uni2282,uni2283,uni2284,uni2285,uni2286,uni2287,uni2288,uni2289,uni228A,uni228B,uni2295,uni2297,uni22A4,uni22A5,uni22A6,uni22A7,uni22C2,uni22C3,uni22C5,uni2300,uni2308,uni2309,uni230A,uni230B,uni2310,uni2315,uni2320,uni2321,uni2329,uni232A,uni2500,uni2502,uni250C,uni2510,uni2514,uni2518,uni251C,uni2524,uni252C,uni2534,uni253C,uni2550,uni2551,uni2552,uni2553,uni2554,uni2555,uni2556,uni2557,uni2558,uni2559,uni255A,uni255B,uni255C,uni255D,uni255E,uni255F,uni2560,uni2561,uni2562,uni2563,uni2564,uni2565,uni2566,uni2567,uni2568,uni2569,uni256A,uni256B,uni256C,uni2580,uni2584,uni2588,uni258C,uni2590,uni2591,uni2592,uni2593,uni25A0,uni25A1,uni25B2,uni25B3,uni25BA,uni25BC,uni25C4,uni25CB,uni2610,uni2611,uni2612,uni263A,uni263B,uni263C,uni2640,uni2642,uni266B,uni266D,uni266E,uni266F,uni2713,uni2717,uniFFFD,union,universal,uogonek,uogonek.sc,upsilon,upsilon.sc,upsilondieresis,upsilondieresis.sc,upsilondieresistonos,upsilondieresistonos.sc,upsilontonos,upsilontonos.sc,uring,uring.sc,ushortcyrillic,ushortcyrillic.sc,utilde,utilde.sc,v,v.sc,vecyrillic,vecyrillic.sc,venus,verticalbar,w,w.sc,wacute,wacute.sc,wcircumflex,wcircumflex.sc,wdieresis,wdieresis.sc,wgrave,wgrave.sc,whitesmilingface,x,x.sc,xi,xi.sc,y,y.sc,yacute,yacute.sc,ycircumflex,ycircumflex.sc,ydieresis,ydieresis.sc,yen,yericyrillic,yericyrillic.sc,ygrave,ygrave.sc,yicyrillic,yicyrillic.sc,z,z.sc,zacute,zacute.sc,zcaron,zcaron.sc,zdot,zdot.sc,zdotaccent,zdotaccent.sc,zecyrillic,zecyrillic.sc,zero,zeroinferior,zerosuperior,zeta,zeta.sc,zhecyrillic,zhecyrillic.sc
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PREAMBLE
The goals of the Open Font License (OFL) are to stimulate worldwide
development of collaborative font projects, to support the font creation
efforts of academic and linguistic communities, and to provide a free and
open framework in which fonts may be shared and improved in partnership
with others.

The OFL allows the licensed fonts to be used, studied, modified and
redistributed freely as long as they are not sold by themselves. The
fonts, including any derivative works, can be bundled, embedded,
redistributed and/or sold with any software provided that any reserved
names are not used by derivative works. The fonts and derivatives,
however, cannot be released under any other type of license. The
requirement for fonts to remain under this license does not apply
to any document created using the fonts or their derivatives.

DEFINITIONS
"Font Software" refers to the set of files released by the Copyright
Holder(s) under this license and clearly marked as such. This may
include source files, build scripts and documentation.

"Reserved Font Name" refers to any names specified as such after the
copyright statement(s).

"Original Version" refers to the collection of Font Software components as
distributed by the Copyright Holder(s).

"Modified Version" refers to any derivative made by adding to, deleting,
or substituting -- in part or in whole -- any of the components of the
Original Version, by changing formats or by porting the Font Software to a
new environment.

"Author" refers to any designer, engineer, programmer, technical
writer or other person who contributed to the Font Software.

PERMISSION & CONDITIONS
Permission is hereby granted, free of charge, to any person obtaining
a copy of the Font Software, to use, study, copy, merge, embed, modify,
redistribute, and sell modified and unmodified copies of the Font
Software, subject to the following conditions:

1) Neither the Font Software nor any of its individual components,
in Original or Modified Versions, may be sold by itself.

2) Original or Modified Versions of the Font Software may be bundled,
redistributed and/or sold with any software, provided that each copy
contains the above copyright notice and this license. These can be
included either as stand-alone text files, human-readable headers or
in the appropriate machine-readable metadata fields within text or
binary files as long as those fields can be easily viewed by the user.

3) No Modified Version of the Font Software may use the Reserved Font
Name(s) unless explicit written permission is granted by the corresponding
Copyright Holder. This restriction only applies to the primary font name as
presented to the users.

4) The name(s) of the Copyright Holder(s) or the Author(s) of the Font
Software shall not be used to promote, endorse or advertise any
Modified Version, except to acknowledge the contribution(s) of the
Copyright Holder(s) and the Author(s) or with their explicit written
permission.

5) The Font Software, modified or unmodified, in part or in whole,
must be distributed entirely under this license, and must not be
distributed under any other license. The requirement for fonts to
remain under this license does not apply to any document created
using the Font Software.

TERMINATION
This license becomes null and void if any of the above conditions are
not met.

DISCLAIMER
THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT
OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL THE
COPYRIGHT HOLDER BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM
OTHER DEALINGS IN THE FONT SOFTWARE.
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mupdf-1.21.1-source/resources/fonts/urw/tocff.sh

#!/bin/bash

# python3 scripts/makesubset.py -lig scripts/MES-2.TXT > resources/fonts/urw/subset.mes
# python3 scripts/makesubset.py -lig scripts/SECS.TXT > resources/fonts/urw/subset.secs
# python3 scripts/makesubset.py -lig scripts/WGL4.TXT > resources/fonts/urw/subset.wgl

for f in input/Nimbus*.t1
do
	tx -cff +S +T -b -n -g $(cat subset.mes) -A $f
done

for f in input/*Dingbats*.t1 input/*Symbol*.t1
do
	tx -cff +S +T -b -n -A $f
done
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			# 8859-1.TXT


			# Date: 2015-12-02 20:19:00 GMT [KW]


			# © 2015 Unicode®, Inc.


			# For terms of use, see http://www.unicode.org/terms_of_use.html


			#


			#			Name:             ISO/IEC 8859-1:1998 to Unicode


			#			Unicode version:  3.0


			#			Table version:    2.0


			#			Table format:     Format A


			#			Date:             1999 July 27 (header updated: 2015 December 02)


			#			Authors:          Ken Whistler <ken@unicode.org>


			#


			#			General notes:


			#


			#			This table contains the data the Unicode Consortium has on how


			#       ISO/IEC 8859-1:1998 characters map into Unicode.


			#


			#			Format:  Three tab-separated columns


			#						 Column #1 is the ISO/IEC 8859-1 code (in hex as 0xXX)


			#						 Column #2 is the Unicode (in hex as 0xXXXX)


			#						 Column #3 the Unicode name (follows a comment sign, '#')


			#


			#			The entries are in ISO/IEC 8859-1 order.


			#


			#			Version history


			#   1.0 version: updates 0.1 version by adding mappings for all


			#       control characters.


			#   2.0 version: updates to copyright notice and terms of use; no


			#       changes to character mappings


			#


			#			Updated versions of this file may be found in:


			#						http://www.unicode.org/Public/MAPPINGS/


			#


			#			Any comments or problems, contact us at:


			#       http://www.unicode.org/reporting.html


			#


			0x00			0x0000			#			NULL


			0x01			0x0001			#			START OF HEADING


			0x02			0x0002			#			START OF TEXT


			0x03			0x0003			#			END OF TEXT


			0x04			0x0004			#			END OF TRANSMISSION


			0x05			0x0005			#			ENQUIRY


			0x06			0x0006			#			ACKNOWLEDGE


			0x07			0x0007			#			BELL


			0x08			0x0008			#			BACKSPACE


			0x09			0x0009			#			HORIZONTAL TABULATION


			0x0A			0x000A			#			LINE FEED


			0x0B			0x000B			#			VERTICAL TABULATION


			0x0C			0x000C			#			FORM FEED


			0x0D			0x000D			#			CARRIAGE RETURN


			0x0E			0x000E			#			SHIFT OUT


			0x0F			0x000F			#			SHIFT IN


			0x10			0x0010			#			DATA LINK ESCAPE


			0x11			0x0011			#			DEVICE CONTROL ONE


			0x12			0x0012			#			DEVICE CONTROL TWO


			0x13			0x0013			#			DEVICE CONTROL THREE


			0x14			0x0014			#			DEVICE CONTROL FOUR


			0x15			0x0015			#			NEGATIVE ACKNOWLEDGE


			0x16			0x0016			#			SYNCHRONOUS IDLE


			0x17			0x0017			#			END OF TRANSMISSION BLOCK


			0x18			0x0018			#			CANCEL


			0x19			0x0019			#			END OF MEDIUM


			0x1A			0x001A			#			SUBSTITUTE


			0x1B			0x001B			#			ESCAPE


			0x1C			0x001C			#			FILE SEPARATOR


			0x1D			0x001D			#			GROUP SEPARATOR


			0x1E			0x001E			#			RECORD SEPARATOR


			0x1F			0x001F			#			UNIT SEPARATOR


			0x20			0x0020			#			SPACE


			0x21			0x0021			#			EXCLAMATION MARK


			0x22			0x0022			#			QUOTATION MARK


			0x23			0x0023			#			NUMBER SIGN


			0x24			0x0024			#			DOLLAR SIGN


			0x25			0x0025			#			PERCENT SIGN


			0x26			0x0026			#			AMPERSAND


			0x27			0x0027			#			APOSTROPHE


			0x28			0x0028			#			LEFT PARENTHESIS


			0x29			0x0029			#			RIGHT PARENTHESIS


			0x2A			0x002A			#			ASTERISK


			0x2B			0x002B			#			PLUS SIGN


			0x2C			0x002C			#			COMMA


			0x2D			0x002D			#			HYPHEN-MINUS


			0x2E			0x002E			#			FULL STOP


			0x2F			0x002F			#			SOLIDUS


			0x30			0x0030			#			DIGIT ZERO


			0x31			0x0031			#			DIGIT ONE


			0x32			0x0032			#			DIGIT TWO


			0x33			0x0033			#			DIGIT THREE


			0x34			0x0034			#			DIGIT FOUR


			0x35			0x0035			#			DIGIT FIVE


			0x36			0x0036			#			DIGIT SIX


			0x37			0x0037			#			DIGIT SEVEN


			0x38			0x0038			#			DIGIT EIGHT


			0x39			0x0039			#			DIGIT NINE


			0x3A			0x003A			#			COLON


			0x3B			0x003B			#			SEMICOLON


			0x3C			0x003C			#			LESS-THAN SIGN


			0x3D			0x003D			#			EQUALS SIGN


			0x3E			0x003E			#			GREATER-THAN SIGN


			0x3F			0x003F			#			QUESTION MARK


			0x40			0x0040			#			COMMERCIAL AT


			0x41			0x0041			#			LATIN CAPITAL LETTER A


			0x42			0x0042			#			LATIN CAPITAL LETTER B


			0x43			0x0043			#			LATIN CAPITAL LETTER C


			0x44			0x0044			#			LATIN CAPITAL LETTER D


			0x45			0x0045			#			LATIN CAPITAL LETTER E


			0x46			0x0046			#			LATIN CAPITAL LETTER F


			0x47			0x0047			#			LATIN CAPITAL LETTER G


			0x48			0x0048			#			LATIN CAPITAL LETTER H


			0x49			0x0049			#			LATIN CAPITAL LETTER I


			0x4A			0x004A			#			LATIN CAPITAL LETTER J


			0x4B			0x004B			#			LATIN CAPITAL LETTER K


			0x4C			0x004C			#			LATIN CAPITAL LETTER L


			0x4D			0x004D			#			LATIN CAPITAL LETTER M


			0x4E			0x004E			#			LATIN CAPITAL LETTER N


			0x4F			0x004F			#			LATIN CAPITAL LETTER O


			0x50			0x0050			#			LATIN CAPITAL LETTER P


			0x51			0x0051			#			LATIN CAPITAL LETTER Q


			0x52			0x0052			#			LATIN CAPITAL LETTER R


			0x53			0x0053			#			LATIN CAPITAL LETTER S


			0x54			0x0054			#			LATIN CAPITAL LETTER T


			0x55			0x0055			#			LATIN CAPITAL LETTER U


			0x56			0x0056			#			LATIN CAPITAL LETTER V


			0x57			0x0057			#			LATIN CAPITAL LETTER W


			0x58			0x0058			#			LATIN CAPITAL LETTER X


			0x59			0x0059			#			LATIN CAPITAL LETTER Y


			0x5A			0x005A			#			LATIN CAPITAL LETTER Z


			0x5B			0x005B			#			LEFT SQUARE BRACKET


			0x5C			0x005C			#			REVERSE SOLIDUS


			0x5D			0x005D			#			RIGHT SQUARE BRACKET


			0x5E			0x005E			#			CIRCUMFLEX ACCENT


			0x5F			0x005F			#			LOW LINE


			0x60			0x0060			#			GRAVE ACCENT


			0x61			0x0061			#			LATIN SMALL LETTER A


			0x62			0x0062			#			LATIN SMALL LETTER B


			0x63			0x0063			#			LATIN SMALL LETTER C


			0x64			0x0064			#			LATIN SMALL LETTER D


			0x65			0x0065			#			LATIN SMALL LETTER E


			0x66			0x0066			#			LATIN SMALL LETTER F


			0x67			0x0067			#			LATIN SMALL LETTER G


			0x68			0x0068			#			LATIN SMALL LETTER H


			0x69			0x0069			#			LATIN SMALL LETTER I


			0x6A			0x006A			#			LATIN SMALL LETTER J


			0x6B			0x006B			#			LATIN SMALL LETTER K


			0x6C			0x006C			#			LATIN SMALL LETTER L


			0x6D			0x006D			#			LATIN SMALL LETTER M


			0x6E			0x006E			#			LATIN SMALL LETTER N


			0x6F			0x006F			#			LATIN SMALL LETTER O


			0x70			0x0070			#			LATIN SMALL LETTER P


			0x71			0x0071			#			LATIN SMALL LETTER Q


			0x72			0x0072			#			LATIN SMALL LETTER R


			0x73			0x0073			#			LATIN SMALL LETTER S


			0x74			0x0074			#			LATIN SMALL LETTER T


			0x75			0x0075			#			LATIN SMALL LETTER U


			0x76			0x0076			#			LATIN SMALL LETTER V


			0x77			0x0077			#			LATIN SMALL LETTER W


			0x78			0x0078			#			LATIN SMALL LETTER X


			0x79			0x0079			#			LATIN SMALL LETTER Y


			0x7A			0x007A			#			LATIN SMALL LETTER Z


			0x7B			0x007B			#			LEFT CURLY BRACKET


			0x7C			0x007C			#			VERTICAL LINE


			0x7D			0x007D			#			RIGHT CURLY BRACKET


			0x7E			0x007E			#			TILDE


			0x7F			0x007F			#			DELETE


			0x80			0x0080			#			<control>


			0x81			0x0081			#			<control>


			0x82			0x0082			#			<control>


			0x83			0x0083			#			<control>


			0x84			0x0084			#			<control>


			0x85			0x0085			#			<control>


			0x86			0x0086			#			<control>


			0x87			0x0087			#			<control>


			0x88			0x0088			#			<control>


			0x89			0x0089			#			<control>


			0x8A			0x008A			#			<control>


			0x8B			0x008B			#			<control>


			0x8C			0x008C			#			<control>


			0x8D			0x008D			#			<control>


			0x8E			0x008E			#			<control>


			0x8F			0x008F			#			<control>


			0x90			0x0090			#			<control>


			0x91			0x0091			#			<control>


			0x92			0x0092			#			<control>


			0x93			0x0093			#			<control>


			0x94			0x0094			#			<control>


			0x95			0x0095			#			<control>


			0x96			0x0096			#			<control>


			0x97			0x0097			#			<control>


			0x98			0x0098			#			<control>


			0x99			0x0099			#			<control>


			0x9A			0x009A			#			<control>


			0x9B			0x009B			#			<control>


			0x9C			0x009C			#			<control>


			0x9D			0x009D			#			<control>


			0x9E			0x009E			#			<control>


			0x9F			0x009F			#			<control>


			0xA0			0x00A0			#			NO-BREAK SPACE


			0xA1			0x00A1			#			INVERTED EXCLAMATION MARK


			0xA2			0x00A2			#			CENT SIGN


			0xA3			0x00A3			#			POUND SIGN


			0xA4			0x00A4			#			CURRENCY SIGN


			0xA5			0x00A5			#			YEN SIGN


			0xA6			0x00A6			#			BROKEN BAR


			0xA7			0x00A7			#			SECTION SIGN


			0xA8			0x00A8			#			DIAERESIS


			0xA9			0x00A9			#			COPYRIGHT SIGN


			0xAA			0x00AA			#			FEMININE ORDINAL INDICATOR


			0xAB			0x00AB			#			LEFT-POINTING DOUBLE ANGLE QUOTATION MARK


			0xAC			0x00AC			#			NOT SIGN


			0xAD			0x00AD			#			SOFT HYPHEN


			0xAE			0x00AE			#			REGISTERED SIGN


			0xAF			0x00AF			#			MACRON


			0xB0			0x00B0			#			DEGREE SIGN


			0xB1			0x00B1			#			PLUS-MINUS SIGN


			0xB2			0x00B2			#			SUPERSCRIPT TWO


			0xB3			0x00B3			#			SUPERSCRIPT THREE


			0xB4			0x00B4			#			ACUTE ACCENT


			0xB5			0x00B5			#			MICRO SIGN


			0xB6			0x00B6			#			PILCROW SIGN


			0xB7			0x00B7			#			MIDDLE DOT


			0xB8			0x00B8			#			CEDILLA


			0xB9			0x00B9			#			SUPERSCRIPT ONE


			0xBA			0x00BA			#			MASCULINE ORDINAL INDICATOR


			0xBB			0x00BB			#			RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK


			0xBC			0x00BC			#			VULGAR FRACTION ONE QUARTER


			0xBD			0x00BD			#			VULGAR FRACTION ONE HALF


			0xBE			0x00BE			#			VULGAR FRACTION THREE QUARTERS


			0xBF			0x00BF			#			INVERTED QUESTION MARK


			0xC0			0x00C0			#			LATIN CAPITAL LETTER A WITH GRAVE


			0xC1			0x00C1			#			LATIN CAPITAL LETTER A WITH ACUTE


			0xC2			0x00C2			#			LATIN CAPITAL LETTER A WITH CIRCUMFLEX


			0xC3			0x00C3			#			LATIN CAPITAL LETTER A WITH TILDE


			0xC4			0x00C4			#			LATIN CAPITAL LETTER A WITH DIAERESIS


			0xC5			0x00C5			#			LATIN CAPITAL LETTER A WITH RING ABOVE


			0xC6			0x00C6			#			LATIN CAPITAL LETTER AE


			0xC7			0x00C7			#			LATIN CAPITAL LETTER C WITH CEDILLA


			0xC8			0x00C8			#			LATIN CAPITAL LETTER E WITH GRAVE


			0xC9			0x00C9			#			LATIN CAPITAL LETTER E WITH ACUTE


			0xCA			0x00CA			#			LATIN CAPITAL LETTER E WITH CIRCUMFLEX


			0xCB			0x00CB			#			LATIN CAPITAL LETTER E WITH DIAERESIS


			0xCC			0x00CC			#			LATIN CAPITAL LETTER I WITH GRAVE


			0xCD			0x00CD			#			LATIN CAPITAL LETTER I WITH ACUTE


			0xCE			0x00CE			#			LATIN CAPITAL LETTER I WITH CIRCUMFLEX


			0xCF			0x00CF			#			LATIN CAPITAL LETTER I WITH DIAERESIS


			0xD0			0x00D0			#			LATIN CAPITAL LETTER ETH (Icelandic)


			0xD1			0x00D1			#			LATIN CAPITAL LETTER N WITH TILDE


			0xD2			0x00D2			#			LATIN CAPITAL LETTER O WITH GRAVE


			0xD3			0x00D3			#			LATIN CAPITAL LETTER O WITH ACUTE


			0xD4			0x00D4			#			LATIN CAPITAL LETTER O WITH CIRCUMFLEX


			0xD5			0x00D5			#			LATIN CAPITAL LETTER O WITH TILDE


			0xD6			0x00D6			#			LATIN CAPITAL LETTER O WITH DIAERESIS


			0xD7			0x00D7			#			MULTIPLICATION SIGN


			0xD8			0x00D8			#			LATIN CAPITAL LETTER O WITH STROKE


			0xD9			0x00D9			#			LATIN CAPITAL LETTER U WITH GRAVE


			0xDA			0x00DA			#			LATIN CAPITAL LETTER U WITH ACUTE


			0xDB			0x00DB			#			LATIN CAPITAL LETTER U WITH CIRCUMFLEX


			0xDC			0x00DC			#			LATIN CAPITAL LETTER U WITH DIAERESIS


			0xDD			0x00DD			#			LATIN CAPITAL LETTER Y WITH ACUTE


			0xDE			0x00DE			#			LATIN CAPITAL LETTER THORN (Icelandic)


			0xDF			0x00DF			#			LATIN SMALL LETTER SHARP S (German)


			0xE0			0x00E0			#			LATIN SMALL LETTER A WITH GRAVE


			0xE1			0x00E1			#			LATIN SMALL LETTER A WITH ACUTE


			0xE2			0x00E2			#			LATIN SMALL LETTER A WITH CIRCUMFLEX


			0xE3			0x00E3			#			LATIN SMALL LETTER A WITH TILDE


			0xE4			0x00E4			#			LATIN SMALL LETTER A WITH DIAERESIS


			0xE5			0x00E5			#			LATIN SMALL LETTER A WITH RING ABOVE


			0xE6			0x00E6			#			LATIN SMALL LETTER AE


			0xE7			0x00E7			#			LATIN SMALL LETTER C WITH CEDILLA


			0xE8			0x00E8			#			LATIN SMALL LETTER E WITH GRAVE


			0xE9			0x00E9			#			LATIN SMALL LETTER E WITH ACUTE


			0xEA			0x00EA			#			LATIN SMALL LETTER E WITH CIRCUMFLEX


			0xEB			0x00EB			#			LATIN SMALL LETTER E WITH DIAERESIS


			0xEC			0x00EC			#			LATIN SMALL LETTER I WITH GRAVE


			0xED			0x00ED			#			LATIN SMALL LETTER I WITH ACUTE


			0xEE			0x00EE			#			LATIN SMALL LETTER I WITH CIRCUMFLEX


			0xEF			0x00EF			#			LATIN SMALL LETTER I WITH DIAERESIS


			0xF0			0x00F0			#			LATIN SMALL LETTER ETH (Icelandic)


			0xF1			0x00F1			#			LATIN SMALL LETTER N WITH TILDE


			0xF2			0x00F2			#			LATIN SMALL LETTER O WITH GRAVE


			0xF3			0x00F3			#			LATIN SMALL LETTER O WITH ACUTE


			0xF4			0x00F4			#			LATIN SMALL LETTER O WITH CIRCUMFLEX


			0xF5			0x00F5			#			LATIN SMALL LETTER O WITH TILDE


			0xF6			0x00F6			#			LATIN SMALL LETTER O WITH DIAERESIS


			0xF7			0x00F7			#			DIVISION SIGN


			0xF8			0x00F8			#			LATIN SMALL LETTER O WITH STROKE


			0xF9			0x00F9			#			LATIN SMALL LETTER U WITH GRAVE


			0xFA			0x00FA			#			LATIN SMALL LETTER U WITH ACUTE


			0xFB			0x00FB			#			LATIN SMALL LETTER U WITH CIRCUMFLEX


			0xFC			0x00FC			#			LATIN SMALL LETTER U WITH DIAERESIS


			0xFD			0x00FD			#			LATIN SMALL LETTER Y WITH ACUTE


			0xFE			0x00FE			#			LATIN SMALL LETTER THORN (Icelandic)


			0xFF			0x00FF			#			LATIN SMALL LETTER Y WITH DIAERESIS
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			# 8859-7.TXT


			# Date: 2015-12-02 21:47:00 GMT [KW]


			# © 2015 Unicode®, Inc.


			# For terms of use, see http://www.unicode.org/terms_of_use.html


			#


			#			Name:             ISO 8859-7:2003 to Unicode


			#			Unicode version:  4.0


			#			Table version:    3.0


			#			Table format:     Format A


			#			Date:             2003-Nov-12 (header updated: 2015 December 02)


			#			Authors:          Ken Whistler <ken@unicode.org>


			#


			#			General notes:


			#


			#			This table contains the data the Unicode Consortium has on how


			#       ISO 8859-7:2003 characters map into Unicode.


			#


			#			ISO 8859-7:1987 is equivalent to ISO-IR-126, ELOT 928,


			#			and ECMA 118. ISO 8859-7:2003 adds two currency signs


			#			and one other character not in the earlier standard.


			#


			#			Format:  Three tab-separated columns


			#						 Column #1 is the ISO 8859-7 code (in hex as 0xXX)


			#						 Column #2 is the Unicode (in hex as 0xXXXX)


			#						 Column #3 the Unicode name (follows a comment sign, '#')


			#


			#			The entries are in ISO 8859-7 order.


			#


			#			Version history


			#			1.0 version updates 0.1 version by adding mappings for all


			#			control characters.


			#			Remap 0xA1 to U+2018 (instead of 0x02BD) to match text of 8859-7


			#			Remap 0xA2 to U+2019 (instead of 0x02BC) to match text of 8859-7


			#


			#			2.0 version updates 1.0 version by adding mappings for the


			#			three newly added characters 0xA4, 0xA5, 0xAA.


			#


			#   3.0 version: updates to copyright notice and terms of use; no


			#       changes to character mappings


			#


			#			Updated versions of this file may be found in:


			#						http://www.unicode.org/Public/MAPPINGS/


			#


			#			Any comments or problems, contact us at:


			#       http://www.unicode.org/reporting.html


			#


			0x00			0x0000			#			NULL


			0x01			0x0001			#			START OF HEADING


			0x02			0x0002			#			START OF TEXT


			0x03			0x0003			#			END OF TEXT


			0x04			0x0004			#			END OF TRANSMISSION


			0x05			0x0005			#			ENQUIRY


			0x06			0x0006			#			ACKNOWLEDGE


			0x07			0x0007			#			BELL


			0x08			0x0008			#			BACKSPACE


			0x09			0x0009			#			HORIZONTAL TABULATION


			0x0A			0x000A			#			LINE FEED


			0x0B			0x000B			#			VERTICAL TABULATION


			0x0C			0x000C			#			FORM FEED


			0x0D			0x000D			#			CARRIAGE RETURN


			0x0E			0x000E			#			SHIFT OUT


			0x0F			0x000F			#			SHIFT IN


			0x10			0x0010			#			DATA LINK ESCAPE


			0x11			0x0011			#			DEVICE CONTROL ONE


			0x12			0x0012			#			DEVICE CONTROL TWO


			0x13			0x0013			#			DEVICE CONTROL THREE


			0x14			0x0014			#			DEVICE CONTROL FOUR


			0x15			0x0015			#			NEGATIVE ACKNOWLEDGE


			0x16			0x0016			#			SYNCHRONOUS IDLE


			0x17			0x0017			#			END OF TRANSMISSION BLOCK


			0x18			0x0018			#			CANCEL


			0x19			0x0019			#			END OF MEDIUM


			0x1A			0x001A			#			SUBSTITUTE


			0x1B			0x001B			#			ESCAPE


			0x1C			0x001C			#			FILE SEPARATOR


			0x1D			0x001D			#			GROUP SEPARATOR


			0x1E			0x001E			#			RECORD SEPARATOR


			0x1F			0x001F			#			UNIT SEPARATOR


			0x20			0x0020			#			SPACE


			0x21			0x0021			#			EXCLAMATION MARK


			0x22			0x0022			#			QUOTATION MARK


			0x23			0x0023			#			NUMBER SIGN


			0x24			0x0024			#			DOLLAR SIGN


			0x25			0x0025			#			PERCENT SIGN


			0x26			0x0026			#			AMPERSAND


			0x27			0x0027			#			APOSTROPHE


			0x28			0x0028			#			LEFT PARENTHESIS


			0x29			0x0029			#			RIGHT PARENTHESIS


			0x2A			0x002A			#			ASTERISK


			0x2B			0x002B			#			PLUS SIGN


			0x2C			0x002C			#			COMMA


			0x2D			0x002D			#			HYPHEN-MINUS


			0x2E			0x002E			#			FULL STOP


			0x2F			0x002F			#			SOLIDUS


			0x30			0x0030			#			DIGIT ZERO


			0x31			0x0031			#			DIGIT ONE


			0x32			0x0032			#			DIGIT TWO


			0x33			0x0033			#			DIGIT THREE


			0x34			0x0034			#			DIGIT FOUR


			0x35			0x0035			#			DIGIT FIVE


			0x36			0x0036			#			DIGIT SIX


			0x37			0x0037			#			DIGIT SEVEN


			0x38			0x0038			#			DIGIT EIGHT


			0x39			0x0039			#			DIGIT NINE


			0x3A			0x003A			#			COLON


			0x3B			0x003B			#			SEMICOLON


			0x3C			0x003C			#			LESS-THAN SIGN


			0x3D			0x003D			#			EQUALS SIGN


			0x3E			0x003E			#			GREATER-THAN SIGN


			0x3F			0x003F			#			QUESTION MARK


			0x40			0x0040			#			COMMERCIAL AT


			0x41			0x0041			#			LATIN CAPITAL LETTER A


			0x42			0x0042			#			LATIN CAPITAL LETTER B


			0x43			0x0043			#			LATIN CAPITAL LETTER C


			0x44			0x0044			#			LATIN CAPITAL LETTER D


			0x45			0x0045			#			LATIN CAPITAL LETTER E


			0x46			0x0046			#			LATIN CAPITAL LETTER F


			0x47			0x0047			#			LATIN CAPITAL LETTER G


			0x48			0x0048			#			LATIN CAPITAL LETTER H


			0x49			0x0049			#			LATIN CAPITAL LETTER I


			0x4A			0x004A			#			LATIN CAPITAL LETTER J


			0x4B			0x004B			#			LATIN CAPITAL LETTER K


			0x4C			0x004C			#			LATIN CAPITAL LETTER L


			0x4D			0x004D			#			LATIN CAPITAL LETTER M


			0x4E			0x004E			#			LATIN CAPITAL LETTER N


			0x4F			0x004F			#			LATIN CAPITAL LETTER O


			0x50			0x0050			#			LATIN CAPITAL LETTER P


			0x51			0x0051			#			LATIN CAPITAL LETTER Q


			0x52			0x0052			#			LATIN CAPITAL LETTER R


			0x53			0x0053			#			LATIN CAPITAL LETTER S


			0x54			0x0054			#			LATIN CAPITAL LETTER T


			0x55			0x0055			#			LATIN CAPITAL LETTER U


			0x56			0x0056			#			LATIN CAPITAL LETTER V


			0x57			0x0057			#			LATIN CAPITAL LETTER W


			0x58			0x0058			#			LATIN CAPITAL LETTER X


			0x59			0x0059			#			LATIN CAPITAL LETTER Y


			0x5A			0x005A			#			LATIN CAPITAL LETTER Z


			0x5B			0x005B			#			LEFT SQUARE BRACKET


			0x5C			0x005C			#			REVERSE SOLIDUS


			0x5D			0x005D			#			RIGHT SQUARE BRACKET


			0x5E			0x005E			#			CIRCUMFLEX ACCENT


			0x5F			0x005F			#			LOW LINE


			0x60			0x0060			#			GRAVE ACCENT


			0x61			0x0061			#			LATIN SMALL LETTER A


			0x62			0x0062			#			LATIN SMALL LETTER B


			0x63			0x0063			#			LATIN SMALL LETTER C


			0x64			0x0064			#			LATIN SMALL LETTER D


			0x65			0x0065			#			LATIN SMALL LETTER E


			0x66			0x0066			#			LATIN SMALL LETTER F


			0x67			0x0067			#			LATIN SMALL LETTER G


			0x68			0x0068			#			LATIN SMALL LETTER H


			0x69			0x0069			#			LATIN SMALL LETTER I


			0x6A			0x006A			#			LATIN SMALL LETTER J


			0x6B			0x006B			#			LATIN SMALL LETTER K


			0x6C			0x006C			#			LATIN SMALL LETTER L


			0x6D			0x006D			#			LATIN SMALL LETTER M


			0x6E			0x006E			#			LATIN SMALL LETTER N


			0x6F			0x006F			#			LATIN SMALL LETTER O


			0x70			0x0070			#			LATIN SMALL LETTER P


			0x71			0x0071			#			LATIN SMALL LETTER Q


			0x72			0x0072			#			LATIN SMALL LETTER R


			0x73			0x0073			#			LATIN SMALL LETTER S


			0x74			0x0074			#			LATIN SMALL LETTER T


			0x75			0x0075			#			LATIN SMALL LETTER U


			0x76			0x0076			#			LATIN SMALL LETTER V


			0x77			0x0077			#			LATIN SMALL LETTER W


			0x78			0x0078			#			LATIN SMALL LETTER X


			0x79			0x0079			#			LATIN SMALL LETTER Y


			0x7A			0x007A			#			LATIN SMALL LETTER Z


			0x7B			0x007B			#			LEFT CURLY BRACKET


			0x7C			0x007C			#			VERTICAL LINE


			0x7D			0x007D			#			RIGHT CURLY BRACKET


			0x7E			0x007E			#			TILDE


			0x7F			0x007F			#			DELETE


			0x80			0x0080			#			<control>


			0x81			0x0081			#			<control>


			0x82			0x0082			#			<control>


			0x83			0x0083			#			<control>


			0x84			0x0084			#			<control>


			0x85			0x0085			#			<control>


			0x86			0x0086			#			<control>


			0x87			0x0087			#			<control>


			0x88			0x0088			#			<control>


			0x89			0x0089			#			<control>


			0x8A			0x008A			#			<control>


			0x8B			0x008B			#			<control>


			0x8C			0x008C			#			<control>


			0x8D			0x008D			#			<control>


			0x8E			0x008E			#			<control>


			0x8F			0x008F			#			<control>


			0x90			0x0090			#			<control>


			0x91			0x0091			#			<control>


			0x92			0x0092			#			<control>


			0x93			0x0093			#			<control>


			0x94			0x0094			#			<control>


			0x95			0x0095			#			<control>


			0x96			0x0096			#			<control>


			0x97			0x0097			#			<control>


			0x98			0x0098			#			<control>


			0x99			0x0099			#			<control>


			0x9A			0x009A			#			<control>


			0x9B			0x009B			#			<control>


			0x9C			0x009C			#			<control>


			0x9D			0x009D			#			<control>


			0x9E			0x009E			#			<control>


			0x9F			0x009F			#			<control>


			0xA0			0x00A0			#			NO-BREAK SPACE


			0xA1			0x2018			#			LEFT SINGLE QUOTATION MARK


			0xA2			0x2019			#			RIGHT SINGLE QUOTATION MARK


			0xA3			0x00A3			#			POUND SIGN


			0xA4			0x20AC			#			EURO SIGN


			0xA5			0x20AF			#			DRACHMA SIGN


			0xA6			0x00A6			#			BROKEN BAR


			0xA7			0x00A7			#			SECTION SIGN


			0xA8			0x00A8			#			DIAERESIS


			0xA9			0x00A9			#			COPYRIGHT SIGN


			0xAA			0x037A			#			GREEK YPOGEGRAMMENI


			0xAB			0x00AB			#			LEFT-POINTING DOUBLE ANGLE QUOTATION MARK


			0xAC			0x00AC			#			NOT SIGN


			0xAD			0x00AD			#			SOFT HYPHEN


			0xAF			0x2015			#			HORIZONTAL BAR


			0xB0			0x00B0			#			DEGREE SIGN


			0xB1			0x00B1			#			PLUS-MINUS SIGN


			0xB2			0x00B2			#			SUPERSCRIPT TWO


			0xB3			0x00B3			#			SUPERSCRIPT THREE


			0xB4			0x0384			#			GREEK TONOS


			0xB5			0x0385			#			GREEK DIALYTIKA TONOS


			0xB6			0x0386			#			GREEK CAPITAL LETTER ALPHA WITH TONOS


			0xB7			0x00B7			#			MIDDLE DOT


			0xB8			0x0388			#			GREEK CAPITAL LETTER EPSILON WITH TONOS


			0xB9			0x0389			#			GREEK CAPITAL LETTER ETA WITH TONOS


			0xBA			0x038A			#			GREEK CAPITAL LETTER IOTA WITH TONOS


			0xBB			0x00BB			#			RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK


			0xBC			0x038C			#			GREEK CAPITAL LETTER OMICRON WITH TONOS


			0xBD			0x00BD			#			VULGAR FRACTION ONE HALF


			0xBE			0x038E			#			GREEK CAPITAL LETTER UPSILON WITH TONOS


			0xBF			0x038F			#			GREEK CAPITAL LETTER OMEGA WITH TONOS


			0xC0			0x0390			#			GREEK SMALL LETTER IOTA WITH DIALYTIKA AND TONOS


			0xC1			0x0391			#			GREEK CAPITAL LETTER ALPHA


			0xC2			0x0392			#			GREEK CAPITAL LETTER BETA


			0xC3			0x0393			#			GREEK CAPITAL LETTER GAMMA


			0xC4			0x0394			#			GREEK CAPITAL LETTER DELTA


			0xC5			0x0395			#			GREEK CAPITAL LETTER EPSILON


			0xC6			0x0396			#			GREEK CAPITAL LETTER ZETA


			0xC7			0x0397			#			GREEK CAPITAL LETTER ETA


			0xC8			0x0398			#			GREEK CAPITAL LETTER THETA


			0xC9			0x0399			#			GREEK CAPITAL LETTER IOTA


			0xCA			0x039A			#			GREEK CAPITAL LETTER KAPPA


			0xCB			0x039B			#			GREEK CAPITAL LETTER LAMDA


			0xCC			0x039C			#			GREEK CAPITAL LETTER MU


			0xCD			0x039D			#			GREEK CAPITAL LETTER NU


			0xCE			0x039E			#			GREEK CAPITAL LETTER XI


			0xCF			0x039F			#			GREEK CAPITAL LETTER OMICRON


			0xD0			0x03A0			#			GREEK CAPITAL LETTER PI


			0xD1			0x03A1			#			GREEK CAPITAL LETTER RHO


			0xD3			0x03A3			#			GREEK CAPITAL LETTER SIGMA


			0xD4			0x03A4			#			GREEK CAPITAL LETTER TAU


			0xD5			0x03A5			#			GREEK CAPITAL LETTER UPSILON


			0xD6			0x03A6			#			GREEK CAPITAL LETTER PHI


			0xD7			0x03A7			#			GREEK CAPITAL LETTER CHI


			0xD8			0x03A8			#			GREEK CAPITAL LETTER PSI


			0xD9			0x03A9			#			GREEK CAPITAL LETTER OMEGA


			0xDA			0x03AA			#			GREEK CAPITAL LETTER IOTA WITH DIALYTIKA


			0xDB			0x03AB			#			GREEK CAPITAL LETTER UPSILON WITH DIALYTIKA


			0xDC			0x03AC			#			GREEK SMALL LETTER ALPHA WITH TONOS


			0xDD			0x03AD			#			GREEK SMALL LETTER EPSILON WITH TONOS


			0xDE			0x03AE			#			GREEK SMALL LETTER ETA WITH TONOS


			0xDF			0x03AF			#			GREEK SMALL LETTER IOTA WITH TONOS


			0xE0			0x03B0			#			GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND TONOS


			0xE1			0x03B1			#			GREEK SMALL LETTER ALPHA


			0xE2			0x03B2			#			GREEK SMALL LETTER BETA


			0xE3			0x03B3			#			GREEK SMALL LETTER GAMMA


			0xE4			0x03B4			#			GREEK SMALL LETTER DELTA


			0xE5			0x03B5			#			GREEK SMALL LETTER EPSILON


			0xE6			0x03B6			#			GREEK SMALL LETTER ZETA


			0xE7			0x03B7			#			GREEK SMALL LETTER ETA


			0xE8			0x03B8			#			GREEK SMALL LETTER THETA


			0xE9			0x03B9			#			GREEK SMALL LETTER IOTA


			0xEA			0x03BA			#			GREEK SMALL LETTER KAPPA


			0xEB			0x03BB			#			GREEK SMALL LETTER LAMDA


			0xEC			0x03BC			#			GREEK SMALL LETTER MU


			0xED			0x03BD			#			GREEK SMALL LETTER NU


			0xEE			0x03BE			#			GREEK SMALL LETTER XI


			0xEF			0x03BF			#			GREEK SMALL LETTER OMICRON


			0xF0			0x03C0			#			GREEK SMALL LETTER PI


			0xF1			0x03C1			#			GREEK SMALL LETTER RHO


			0xF2			0x03C2			#			GREEK SMALL LETTER FINAL SIGMA


			0xF3			0x03C3			#			GREEK SMALL LETTER SIGMA


			0xF4			0x03C4			#			GREEK SMALL LETTER TAU


			0xF5			0x03C5			#			GREEK SMALL LETTER UPSILON


			0xF6			0x03C6			#			GREEK SMALL LETTER PHI


			0xF7			0x03C7			#			GREEK SMALL LETTER CHI


			0xF8			0x03C8			#			GREEK SMALL LETTER PSI


			0xF9			0x03C9			#			GREEK SMALL LETTER OMEGA


			0xFA			0x03CA			#			GREEK SMALL LETTER IOTA WITH DIALYTIKA


			0xFB			0x03CB			#			GREEK SMALL LETTER UPSILON WITH DIALYTIKA


			0xFC			0x03CC			#			GREEK SMALL LETTER OMICRON WITH TONOS


			0xFD			0x03CD			#			GREEK SMALL LETTER UPSILON WITH TONOS


			0xFE			0x03CE			#			GREEK SMALL LETTER OMEGA WITH TONOS
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			#    Name:     cp1250 to Unicode table


			#    Unicode version: 2.0


			#    Table version: 2.01


			#    Table format:  Format A


			#    Date:          04/15/98


			#


			#    Contact:       Shawn.Steele@microsoft.com


			#


			#    General notes: none


			#


			#    Format: Three tab-separated columns


			#        Column #1 is the cp1250 code (in hex)


			#        Column #2 is the Unicode (in hex as 0xXXXX)


			#        Column #3 is the Unicode name (follows a comment sign, '#')


			#


			#    The entries are in cp1250 order


			#


			0x00			0x0000			#NULL


			0x01			0x0001			#START OF HEADING


			0x02			0x0002			#START OF TEXT


			0x03			0x0003			#END OF TEXT


			0x04			0x0004			#END OF TRANSMISSION


			0x05			0x0005			#ENQUIRY


			0x06			0x0006			#ACKNOWLEDGE


			0x07			0x0007			#BELL


			0x08			0x0008			#BACKSPACE


			0x09			0x0009			#HORIZONTAL TABULATION


			0x0A			0x000A			#LINE FEED


			0x0B			0x000B			#VERTICAL TABULATION


			0x0C			0x000C			#FORM FEED


			0x0D			0x000D			#CARRIAGE RETURN


			0x0E			0x000E			#SHIFT OUT


			0x0F			0x000F			#SHIFT IN


			0x10			0x0010			#DATA LINK ESCAPE


			0x11			0x0011			#DEVICE CONTROL ONE


			0x12			0x0012			#DEVICE CONTROL TWO


			0x13			0x0013			#DEVICE CONTROL THREE


			0x14			0x0014			#DEVICE CONTROL FOUR


			0x15			0x0015			#NEGATIVE ACKNOWLEDGE


			0x16			0x0016			#SYNCHRONOUS IDLE


			0x17			0x0017			#END OF TRANSMISSION BLOCK


			0x18			0x0018			#CANCEL


			0x19			0x0019			#END OF MEDIUM


			0x1A			0x001A			#SUBSTITUTE


			0x1B			0x001B			#ESCAPE


			0x1C			0x001C			#FILE SEPARATOR


			0x1D			0x001D			#GROUP SEPARATOR


			0x1E			0x001E			#RECORD SEPARATOR


			0x1F			0x001F			#UNIT SEPARATOR


			0x20			0x0020			#SPACE


			0x21			0x0021			#EXCLAMATION MARK


			0x22			0x0022			#QUOTATION MARK


			0x23			0x0023			#NUMBER SIGN


			0x24			0x0024			#DOLLAR SIGN


			0x25			0x0025			#PERCENT SIGN


			0x26			0x0026			#AMPERSAND


			0x27			0x0027			#APOSTROPHE


			0x28			0x0028			#LEFT PARENTHESIS


			0x29			0x0029			#RIGHT PARENTHESIS


			0x2A			0x002A			#ASTERISK


			0x2B			0x002B			#PLUS SIGN


			0x2C			0x002C			#COMMA


			0x2D			0x002D			#HYPHEN-MINUS


			0x2E			0x002E			#FULL STOP


			0x2F			0x002F			#SOLIDUS


			0x30			0x0030			#DIGIT ZERO


			0x31			0x0031			#DIGIT ONE


			0x32			0x0032			#DIGIT TWO


			0x33			0x0033			#DIGIT THREE


			0x34			0x0034			#DIGIT FOUR


			0x35			0x0035			#DIGIT FIVE


			0x36			0x0036			#DIGIT SIX


			0x37			0x0037			#DIGIT SEVEN


			0x38			0x0038			#DIGIT EIGHT


			0x39			0x0039			#DIGIT NINE


			0x3A			0x003A			#COLON


			0x3B			0x003B			#SEMICOLON


			0x3C			0x003C			#LESS-THAN SIGN


			0x3D			0x003D			#EQUALS SIGN


			0x3E			0x003E			#GREATER-THAN SIGN


			0x3F			0x003F			#QUESTION MARK


			0x40			0x0040			#COMMERCIAL AT


			0x41			0x0041			#LATIN CAPITAL LETTER A


			0x42			0x0042			#LATIN CAPITAL LETTER B


			0x43			0x0043			#LATIN CAPITAL LETTER C


			0x44			0x0044			#LATIN CAPITAL LETTER D


			0x45			0x0045			#LATIN CAPITAL LETTER E


			0x46			0x0046			#LATIN CAPITAL LETTER F


			0x47			0x0047			#LATIN CAPITAL LETTER G


			0x48			0x0048			#LATIN CAPITAL LETTER H


			0x49			0x0049			#LATIN CAPITAL LETTER I


			0x4A			0x004A			#LATIN CAPITAL LETTER J


			0x4B			0x004B			#LATIN CAPITAL LETTER K


			0x4C			0x004C			#LATIN CAPITAL LETTER L


			0x4D			0x004D			#LATIN CAPITAL LETTER M


			0x4E			0x004E			#LATIN CAPITAL LETTER N


			0x4F			0x004F			#LATIN CAPITAL LETTER O


			0x50			0x0050			#LATIN CAPITAL LETTER P


			0x51			0x0051			#LATIN CAPITAL LETTER Q


			0x52			0x0052			#LATIN CAPITAL LETTER R


			0x53			0x0053			#LATIN CAPITAL LETTER S


			0x54			0x0054			#LATIN CAPITAL LETTER T


			0x55			0x0055			#LATIN CAPITAL LETTER U


			0x56			0x0056			#LATIN CAPITAL LETTER V


			0x57			0x0057			#LATIN CAPITAL LETTER W


			0x58			0x0058			#LATIN CAPITAL LETTER X


			0x59			0x0059			#LATIN CAPITAL LETTER Y


			0x5A			0x005A			#LATIN CAPITAL LETTER Z


			0x5B			0x005B			#LEFT SQUARE BRACKET


			0x5C			0x005C			#REVERSE SOLIDUS


			0x5D			0x005D			#RIGHT SQUARE BRACKET


			0x5E			0x005E			#CIRCUMFLEX ACCENT


			0x5F			0x005F			#LOW LINE


			0x60			0x0060			#GRAVE ACCENT


			0x61			0x0061			#LATIN SMALL LETTER A


			0x62			0x0062			#LATIN SMALL LETTER B


			0x63			0x0063			#LATIN SMALL LETTER C


			0x64			0x0064			#LATIN SMALL LETTER D


			0x65			0x0065			#LATIN SMALL LETTER E


			0x66			0x0066			#LATIN SMALL LETTER F


			0x67			0x0067			#LATIN SMALL LETTER G


			0x68			0x0068			#LATIN SMALL LETTER H


			0x69			0x0069			#LATIN SMALL LETTER I


			0x6A			0x006A			#LATIN SMALL LETTER J


			0x6B			0x006B			#LATIN SMALL LETTER K


			0x6C			0x006C			#LATIN SMALL LETTER L


			0x6D			0x006D			#LATIN SMALL LETTER M


			0x6E			0x006E			#LATIN SMALL LETTER N


			0x6F			0x006F			#LATIN SMALL LETTER O


			0x70			0x0070			#LATIN SMALL LETTER P


			0x71			0x0071			#LATIN SMALL LETTER Q


			0x72			0x0072			#LATIN SMALL LETTER R


			0x73			0x0073			#LATIN SMALL LETTER S


			0x74			0x0074			#LATIN SMALL LETTER T


			0x75			0x0075			#LATIN SMALL LETTER U


			0x76			0x0076			#LATIN SMALL LETTER V


			0x77			0x0077			#LATIN SMALL LETTER W


			0x78			0x0078			#LATIN SMALL LETTER X


			0x79			0x0079			#LATIN SMALL LETTER Y


			0x7A			0x007A			#LATIN SMALL LETTER Z


			0x7B			0x007B			#LEFT CURLY BRACKET


			0x7C			0x007C			#VERTICAL LINE


			0x7D			0x007D			#RIGHT CURLY BRACKET


			0x7E			0x007E			#TILDE


			0x7F			0x007F			#DELETE


			0x80			0x20AC			#EURO SIGN


			0x81			      			#UNDEFINED


			0x82			0x201A			#SINGLE LOW-9 QUOTATION MARK


			0x83			      			#UNDEFINED


			0x84			0x201E			#DOUBLE LOW-9 QUOTATION MARK


			0x85			0x2026			#HORIZONTAL ELLIPSIS


			0x86			0x2020			#DAGGER


			0x87			0x2021			#DOUBLE DAGGER


			0x88			      			#UNDEFINED


			0x89			0x2030			#PER MILLE SIGN


			0x8A			0x0160			#LATIN CAPITAL LETTER S WITH CARON


			0x8B			0x2039			#SINGLE LEFT-POINTING ANGLE QUOTATION MARK


			0x8C			0x015A			#LATIN CAPITAL LETTER S WITH ACUTE


			0x8D			0x0164			#LATIN CAPITAL LETTER T WITH CARON


			0x8E			0x017D			#LATIN CAPITAL LETTER Z WITH CARON


			0x8F			0x0179			#LATIN CAPITAL LETTER Z WITH ACUTE


			0x90			      			#UNDEFINED


			0x91			0x2018			#LEFT SINGLE QUOTATION MARK


			0x92			0x2019			#RIGHT SINGLE QUOTATION MARK


			0x93			0x201C			#LEFT DOUBLE QUOTATION MARK


			0x94			0x201D			#RIGHT DOUBLE QUOTATION MARK


			0x95			0x2022			#BULLET


			0x96			0x2013			#EN DASH


			0x97			0x2014			#EM DASH


			0x98			      			#UNDEFINED


			0x99			0x2122			#TRADE MARK SIGN


			0x9A			0x0161			#LATIN SMALL LETTER S WITH CARON


			0x9B			0x203A			#SINGLE RIGHT-POINTING ANGLE QUOTATION MARK


			0x9C			0x015B			#LATIN SMALL LETTER S WITH ACUTE


			0x9D			0x0165			#LATIN SMALL LETTER T WITH CARON


			0x9E			0x017E			#LATIN SMALL LETTER Z WITH CARON


			0x9F			0x017A			#LATIN SMALL LETTER Z WITH ACUTE


			0xA0			0x00A0			#NO-BREAK SPACE


			0xA1			0x02C7			#CARON


			0xA2			0x02D8			#BREVE


			0xA3			0x0141			#LATIN CAPITAL LETTER L WITH STROKE


			0xA4			0x00A4			#CURRENCY SIGN


			0xA5			0x0104			#LATIN CAPITAL LETTER A WITH OGONEK


			0xA6			0x00A6			#BROKEN BAR


			0xA7			0x00A7			#SECTION SIGN


			0xA8			0x00A8			#DIAERESIS


			0xA9			0x00A9			#COPYRIGHT SIGN


			0xAA			0x015E			#LATIN CAPITAL LETTER S WITH CEDILLA


			0xAB			0x00AB			#LEFT-POINTING DOUBLE ANGLE QUOTATION MARK


			0xAC			0x00AC			#NOT SIGN


			0xAD			0x00AD			#SOFT HYPHEN


			0xAE			0x00AE			#REGISTERED SIGN


			0xAF			0x017B			#LATIN CAPITAL LETTER Z WITH DOT ABOVE


			0xB0			0x00B0			#DEGREE SIGN


			0xB1			0x00B1			#PLUS-MINUS SIGN


			0xB2			0x02DB			#OGONEK


			0xB3			0x0142			#LATIN SMALL LETTER L WITH STROKE


			0xB4			0x00B4			#ACUTE ACCENT


			0xB5			0x00B5			#MICRO SIGN


			0xB6			0x00B6			#PILCROW SIGN


			0xB7			0x00B7			#MIDDLE DOT


			0xB8			0x00B8			#CEDILLA


			0xB9			0x0105			#LATIN SMALL LETTER A WITH OGONEK


			0xBA			0x015F			#LATIN SMALL LETTER S WITH CEDILLA


			0xBB			0x00BB			#RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK


			0xBC			0x013D			#LATIN CAPITAL LETTER L WITH CARON


			0xBD			0x02DD			#DOUBLE ACUTE ACCENT


			0xBE			0x013E			#LATIN SMALL LETTER L WITH CARON


			0xBF			0x017C			#LATIN SMALL LETTER Z WITH DOT ABOVE


			0xC0			0x0154			#LATIN CAPITAL LETTER R WITH ACUTE


			0xC1			0x00C1			#LATIN CAPITAL LETTER A WITH ACUTE


			0xC2			0x00C2			#LATIN CAPITAL LETTER A WITH CIRCUMFLEX


			0xC3			0x0102			#LATIN CAPITAL LETTER A WITH BREVE


			0xC4			0x00C4			#LATIN CAPITAL LETTER A WITH DIAERESIS


			0xC5			0x0139			#LATIN CAPITAL LETTER L WITH ACUTE


			0xC6			0x0106			#LATIN CAPITAL LETTER C WITH ACUTE


			0xC7			0x00C7			#LATIN CAPITAL LETTER C WITH CEDILLA


			0xC8			0x010C			#LATIN CAPITAL LETTER C WITH CARON


			0xC9			0x00C9			#LATIN CAPITAL LETTER E WITH ACUTE


			0xCA			0x0118			#LATIN CAPITAL LETTER E WITH OGONEK


			0xCB			0x00CB			#LATIN CAPITAL LETTER E WITH DIAERESIS


			0xCC			0x011A			#LATIN CAPITAL LETTER E WITH CARON


			0xCD			0x00CD			#LATIN CAPITAL LETTER I WITH ACUTE


			0xCE			0x00CE			#LATIN CAPITAL LETTER I WITH CIRCUMFLEX


			0xCF			0x010E			#LATIN CAPITAL LETTER D WITH CARON


			0xD0			0x0110			#LATIN CAPITAL LETTER D WITH STROKE


			0xD1			0x0143			#LATIN CAPITAL LETTER N WITH ACUTE


			0xD2			0x0147			#LATIN CAPITAL LETTER N WITH CARON


			0xD3			0x00D3			#LATIN CAPITAL LETTER O WITH ACUTE


			0xD4			0x00D4			#LATIN CAPITAL LETTER O WITH CIRCUMFLEX


			0xD5			0x0150			#LATIN CAPITAL LETTER O WITH DOUBLE ACUTE


			0xD6			0x00D6			#LATIN CAPITAL LETTER O WITH DIAERESIS


			0xD7			0x00D7			#MULTIPLICATION SIGN


			0xD8			0x0158			#LATIN CAPITAL LETTER R WITH CARON


			0xD9			0x016E			#LATIN CAPITAL LETTER U WITH RING ABOVE


			0xDA			0x00DA			#LATIN CAPITAL LETTER U WITH ACUTE


			0xDB			0x0170			#LATIN CAPITAL LETTER U WITH DOUBLE ACUTE


			0xDC			0x00DC			#LATIN CAPITAL LETTER U WITH DIAERESIS


			0xDD			0x00DD			#LATIN CAPITAL LETTER Y WITH ACUTE


			0xDE			0x0162			#LATIN CAPITAL LETTER T WITH CEDILLA


			0xDF			0x00DF			#LATIN SMALL LETTER SHARP S


			0xE0			0x0155			#LATIN SMALL LETTER R WITH ACUTE


			0xE1			0x00E1			#LATIN SMALL LETTER A WITH ACUTE


			0xE2			0x00E2			#LATIN SMALL LETTER A WITH CIRCUMFLEX


			0xE3			0x0103			#LATIN SMALL LETTER A WITH BREVE


			0xE4			0x00E4			#LATIN SMALL LETTER A WITH DIAERESIS


			0xE5			0x013A			#LATIN SMALL LETTER L WITH ACUTE


			0xE6			0x0107			#LATIN SMALL LETTER C WITH ACUTE


			0xE7			0x00E7			#LATIN SMALL LETTER C WITH CEDILLA


			0xE8			0x010D			#LATIN SMALL LETTER C WITH CARON


			0xE9			0x00E9			#LATIN SMALL LETTER E WITH ACUTE


			0xEA			0x0119			#LATIN SMALL LETTER E WITH OGONEK


			0xEB			0x00EB			#LATIN SMALL LETTER E WITH DIAERESIS


			0xEC			0x011B			#LATIN SMALL LETTER E WITH CARON


			0xED			0x00ED			#LATIN SMALL LETTER I WITH ACUTE


			0xEE			0x00EE			#LATIN SMALL LETTER I WITH CIRCUMFLEX


			0xEF			0x010F			#LATIN SMALL LETTER D WITH CARON


			0xF0			0x0111			#LATIN SMALL LETTER D WITH STROKE


			0xF1			0x0144			#LATIN SMALL LETTER N WITH ACUTE


			0xF2			0x0148			#LATIN SMALL LETTER N WITH CARON


			0xF3			0x00F3			#LATIN SMALL LETTER O WITH ACUTE


			0xF4			0x00F4			#LATIN SMALL LETTER O WITH CIRCUMFLEX


			0xF5			0x0151			#LATIN SMALL LETTER O WITH DOUBLE ACUTE


			0xF6			0x00F6			#LATIN SMALL LETTER O WITH DIAERESIS


			0xF7			0x00F7			#DIVISION SIGN


			0xF8			0x0159			#LATIN SMALL LETTER R WITH CARON


			0xF9			0x016F			#LATIN SMALL LETTER U WITH RING ABOVE


			0xFA			0x00FA			#LATIN SMALL LETTER U WITH ACUTE


			0xFB			0x0171			#LATIN SMALL LETTER U WITH DOUBLE ACUTE


			0xFC			0x00FC			#LATIN SMALL LETTER U WITH DIAERESIS


			0xFD			0x00FD			#LATIN SMALL LETTER Y WITH ACUTE


			0xFE			0x0163			#LATIN SMALL LETTER T WITH CEDILLA


			0xFF			0x02D9			#DOT ABOVE
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			#    Name:     cp1251 to Unicode table


			#    Unicode version: 2.0


			#    Table version: 2.01


			#    Table format:  Format A


			#    Date:          04/15/98


			#


			#    Contact:       Shawn.Steele@microsoft.com


			#


			#    General notes: none


			#


			#    Format: Three tab-separated columns


			#        Column #1 is the cp1251 code (in hex)


			#        Column #2 is the Unicode (in hex as 0xXXXX)


			#        Column #3 is the Unicode name (follows a comment sign, '#')


			#


			#    The entries are in cp1251 order


			#


			0x00			0x0000			#NULL


			0x01			0x0001			#START OF HEADING


			0x02			0x0002			#START OF TEXT


			0x03			0x0003			#END OF TEXT


			0x04			0x0004			#END OF TRANSMISSION


			0x05			0x0005			#ENQUIRY


			0x06			0x0006			#ACKNOWLEDGE


			0x07			0x0007			#BELL


			0x08			0x0008			#BACKSPACE


			0x09			0x0009			#HORIZONTAL TABULATION


			0x0A			0x000A			#LINE FEED


			0x0B			0x000B			#VERTICAL TABULATION


			0x0C			0x000C			#FORM FEED


			0x0D			0x000D			#CARRIAGE RETURN


			0x0E			0x000E			#SHIFT OUT


			0x0F			0x000F			#SHIFT IN


			0x10			0x0010			#DATA LINK ESCAPE


			0x11			0x0011			#DEVICE CONTROL ONE


			0x12			0x0012			#DEVICE CONTROL TWO


			0x13			0x0013			#DEVICE CONTROL THREE


			0x14			0x0014			#DEVICE CONTROL FOUR


			0x15			0x0015			#NEGATIVE ACKNOWLEDGE


			0x16			0x0016			#SYNCHRONOUS IDLE


			0x17			0x0017			#END OF TRANSMISSION BLOCK


			0x18			0x0018			#CANCEL


			0x19			0x0019			#END OF MEDIUM


			0x1A			0x001A			#SUBSTITUTE


			0x1B			0x001B			#ESCAPE


			0x1C			0x001C			#FILE SEPARATOR


			0x1D			0x001D			#GROUP SEPARATOR


			0x1E			0x001E			#RECORD SEPARATOR


			0x1F			0x001F			#UNIT SEPARATOR


			0x20			0x0020			#SPACE


			0x21			0x0021			#EXCLAMATION MARK


			0x22			0x0022			#QUOTATION MARK


			0x23			0x0023			#NUMBER SIGN


			0x24			0x0024			#DOLLAR SIGN


			0x25			0x0025			#PERCENT SIGN


			0x26			0x0026			#AMPERSAND


			0x27			0x0027			#APOSTROPHE


			0x28			0x0028			#LEFT PARENTHESIS


			0x29			0x0029			#RIGHT PARENTHESIS


			0x2A			0x002A			#ASTERISK


			0x2B			0x002B			#PLUS SIGN


			0x2C			0x002C			#COMMA


			0x2D			0x002D			#HYPHEN-MINUS


			0x2E			0x002E			#FULL STOP


			0x2F			0x002F			#SOLIDUS


			0x30			0x0030			#DIGIT ZERO


			0x31			0x0031			#DIGIT ONE


			0x32			0x0032			#DIGIT TWO


			0x33			0x0033			#DIGIT THREE


			0x34			0x0034			#DIGIT FOUR


			0x35			0x0035			#DIGIT FIVE


			0x36			0x0036			#DIGIT SIX


			0x37			0x0037			#DIGIT SEVEN


			0x38			0x0038			#DIGIT EIGHT


			0x39			0x0039			#DIGIT NINE


			0x3A			0x003A			#COLON


			0x3B			0x003B			#SEMICOLON


			0x3C			0x003C			#LESS-THAN SIGN


			0x3D			0x003D			#EQUALS SIGN


			0x3E			0x003E			#GREATER-THAN SIGN


			0x3F			0x003F			#QUESTION MARK


			0x40			0x0040			#COMMERCIAL AT


			0x41			0x0041			#LATIN CAPITAL LETTER A


			0x42			0x0042			#LATIN CAPITAL LETTER B


			0x43			0x0043			#LATIN CAPITAL LETTER C


			0x44			0x0044			#LATIN CAPITAL LETTER D


			0x45			0x0045			#LATIN CAPITAL LETTER E


			0x46			0x0046			#LATIN CAPITAL LETTER F


			0x47			0x0047			#LATIN CAPITAL LETTER G


			0x48			0x0048			#LATIN CAPITAL LETTER H


			0x49			0x0049			#LATIN CAPITAL LETTER I


			0x4A			0x004A			#LATIN CAPITAL LETTER J


			0x4B			0x004B			#LATIN CAPITAL LETTER K


			0x4C			0x004C			#LATIN CAPITAL LETTER L


			0x4D			0x004D			#LATIN CAPITAL LETTER M


			0x4E			0x004E			#LATIN CAPITAL LETTER N


			0x4F			0x004F			#LATIN CAPITAL LETTER O


			0x50			0x0050			#LATIN CAPITAL LETTER P


			0x51			0x0051			#LATIN CAPITAL LETTER Q


			0x52			0x0052			#LATIN CAPITAL LETTER R


			0x53			0x0053			#LATIN CAPITAL LETTER S


			0x54			0x0054			#LATIN CAPITAL LETTER T


			0x55			0x0055			#LATIN CAPITAL LETTER U


			0x56			0x0056			#LATIN CAPITAL LETTER V


			0x57			0x0057			#LATIN CAPITAL LETTER W


			0x58			0x0058			#LATIN CAPITAL LETTER X


			0x59			0x0059			#LATIN CAPITAL LETTER Y


			0x5A			0x005A			#LATIN CAPITAL LETTER Z


			0x5B			0x005B			#LEFT SQUARE BRACKET


			0x5C			0x005C			#REVERSE SOLIDUS


			0x5D			0x005D			#RIGHT SQUARE BRACKET


			0x5E			0x005E			#CIRCUMFLEX ACCENT


			0x5F			0x005F			#LOW LINE


			0x60			0x0060			#GRAVE ACCENT


			0x61			0x0061			#LATIN SMALL LETTER A


			0x62			0x0062			#LATIN SMALL LETTER B


			0x63			0x0063			#LATIN SMALL LETTER C


			0x64			0x0064			#LATIN SMALL LETTER D


			0x65			0x0065			#LATIN SMALL LETTER E


			0x66			0x0066			#LATIN SMALL LETTER F


			0x67			0x0067			#LATIN SMALL LETTER G


			0x68			0x0068			#LATIN SMALL LETTER H


			0x69			0x0069			#LATIN SMALL LETTER I


			0x6A			0x006A			#LATIN SMALL LETTER J


			0x6B			0x006B			#LATIN SMALL LETTER K


			0x6C			0x006C			#LATIN SMALL LETTER L


			0x6D			0x006D			#LATIN SMALL LETTER M


			0x6E			0x006E			#LATIN SMALL LETTER N


			0x6F			0x006F			#LATIN SMALL LETTER O


			0x70			0x0070			#LATIN SMALL LETTER P


			0x71			0x0071			#LATIN SMALL LETTER Q


			0x72			0x0072			#LATIN SMALL LETTER R


			0x73			0x0073			#LATIN SMALL LETTER S


			0x74			0x0074			#LATIN SMALL LETTER T


			0x75			0x0075			#LATIN SMALL LETTER U


			0x76			0x0076			#LATIN SMALL LETTER V


			0x77			0x0077			#LATIN SMALL LETTER W


			0x78			0x0078			#LATIN SMALL LETTER X


			0x79			0x0079			#LATIN SMALL LETTER Y


			0x7A			0x007A			#LATIN SMALL LETTER Z


			0x7B			0x007B			#LEFT CURLY BRACKET


			0x7C			0x007C			#VERTICAL LINE


			0x7D			0x007D			#RIGHT CURLY BRACKET


			0x7E			0x007E			#TILDE


			0x7F			0x007F			#DELETE


			0x80			0x0402			#CYRILLIC CAPITAL LETTER DJE


			0x81			0x0403			#CYRILLIC CAPITAL LETTER GJE


			0x82			0x201A			#SINGLE LOW-9 QUOTATION MARK


			0x83			0x0453			#CYRILLIC SMALL LETTER GJE


			0x84			0x201E			#DOUBLE LOW-9 QUOTATION MARK


			0x85			0x2026			#HORIZONTAL ELLIPSIS


			0x86			0x2020			#DAGGER


			0x87			0x2021			#DOUBLE DAGGER


			0x88			0x20AC			#EURO SIGN


			0x89			0x2030			#PER MILLE SIGN


			0x8A			0x0409			#CYRILLIC CAPITAL LETTER LJE


			0x8B			0x2039			#SINGLE LEFT-POINTING ANGLE QUOTATION MARK


			0x8C			0x040A			#CYRILLIC CAPITAL LETTER NJE


			0x8D			0x040C			#CYRILLIC CAPITAL LETTER KJE


			0x8E			0x040B			#CYRILLIC CAPITAL LETTER TSHE


			0x8F			0x040F			#CYRILLIC CAPITAL LETTER DZHE


			0x90			0x0452			#CYRILLIC SMALL LETTER DJE


			0x91			0x2018			#LEFT SINGLE QUOTATION MARK


			0x92			0x2019			#RIGHT SINGLE QUOTATION MARK


			0x93			0x201C			#LEFT DOUBLE QUOTATION MARK


			0x94			0x201D			#RIGHT DOUBLE QUOTATION MARK


			0x95			0x2022			#BULLET


			0x96			0x2013			#EN DASH


			0x97			0x2014			#EM DASH


			0x98			      			#UNDEFINED


			0x99			0x2122			#TRADE MARK SIGN


			0x9A			0x0459			#CYRILLIC SMALL LETTER LJE


			0x9B			0x203A			#SINGLE RIGHT-POINTING ANGLE QUOTATION MARK


			0x9C			0x045A			#CYRILLIC SMALL LETTER NJE


			0x9D			0x045C			#CYRILLIC SMALL LETTER KJE


			0x9E			0x045B			#CYRILLIC SMALL LETTER TSHE


			0x9F			0x045F			#CYRILLIC SMALL LETTER DZHE


			0xA0			0x00A0			#NO-BREAK SPACE


			0xA1			0x040E			#CYRILLIC CAPITAL LETTER SHORT U


			0xA2			0x045E			#CYRILLIC SMALL LETTER SHORT U


			0xA3			0x0408			#CYRILLIC CAPITAL LETTER JE


			0xA4			0x00A4			#CURRENCY SIGN


			0xA5			0x0490			#CYRILLIC CAPITAL LETTER GHE WITH UPTURN


			0xA6			0x00A6			#BROKEN BAR


			0xA7			0x00A7			#SECTION SIGN


			0xA8			0x0401			#CYRILLIC CAPITAL LETTER IO


			0xA9			0x00A9			#COPYRIGHT SIGN


			0xAA			0x0404			#CYRILLIC CAPITAL LETTER UKRAINIAN IE


			0xAB			0x00AB			#LEFT-POINTING DOUBLE ANGLE QUOTATION MARK


			0xAC			0x00AC			#NOT SIGN


			0xAD			0x00AD			#SOFT HYPHEN


			0xAE			0x00AE			#REGISTERED SIGN


			0xAF			0x0407			#CYRILLIC CAPITAL LETTER YI


			0xB0			0x00B0			#DEGREE SIGN


			0xB1			0x00B1			#PLUS-MINUS SIGN


			0xB2			0x0406			#CYRILLIC CAPITAL LETTER BYELORUSSIAN-UKRAINIAN I


			0xB3			0x0456			#CYRILLIC SMALL LETTER BYELORUSSIAN-UKRAINIAN I


			0xB4			0x0491			#CYRILLIC SMALL LETTER GHE WITH UPTURN


			0xB5			0x00B5			#MICRO SIGN


			0xB6			0x00B6			#PILCROW SIGN


			0xB7			0x00B7			#MIDDLE DOT


			0xB8			0x0451			#CYRILLIC SMALL LETTER IO


			0xB9			0x2116			#NUMERO SIGN


			0xBA			0x0454			#CYRILLIC SMALL LETTER UKRAINIAN IE


			0xBB			0x00BB			#RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK


			0xBC			0x0458			#CYRILLIC SMALL LETTER JE


			0xBD			0x0405			#CYRILLIC CAPITAL LETTER DZE


			0xBE			0x0455			#CYRILLIC SMALL LETTER DZE


			0xBF			0x0457			#CYRILLIC SMALL LETTER YI


			0xC0			0x0410			#CYRILLIC CAPITAL LETTER A


			0xC1			0x0411			#CYRILLIC CAPITAL LETTER BE


			0xC2			0x0412			#CYRILLIC CAPITAL LETTER VE


			0xC3			0x0413			#CYRILLIC CAPITAL LETTER GHE


			0xC4			0x0414			#CYRILLIC CAPITAL LETTER DE


			0xC5			0x0415			#CYRILLIC CAPITAL LETTER IE


			0xC6			0x0416			#CYRILLIC CAPITAL LETTER ZHE


			0xC7			0x0417			#CYRILLIC CAPITAL LETTER ZE


			0xC8			0x0418			#CYRILLIC CAPITAL LETTER I


			0xC9			0x0419			#CYRILLIC CAPITAL LETTER SHORT I


			0xCA			0x041A			#CYRILLIC CAPITAL LETTER KA


			0xCB			0x041B			#CYRILLIC CAPITAL LETTER EL


			0xCC			0x041C			#CYRILLIC CAPITAL LETTER EM


			0xCD			0x041D			#CYRILLIC CAPITAL LETTER EN


			0xCE			0x041E			#CYRILLIC CAPITAL LETTER O


			0xCF			0x041F			#CYRILLIC CAPITAL LETTER PE


			0xD0			0x0420			#CYRILLIC CAPITAL LETTER ER


			0xD1			0x0421			#CYRILLIC CAPITAL LETTER ES


			0xD2			0x0422			#CYRILLIC CAPITAL LETTER TE


			0xD3			0x0423			#CYRILLIC CAPITAL LETTER U


			0xD4			0x0424			#CYRILLIC CAPITAL LETTER EF


			0xD5			0x0425			#CYRILLIC CAPITAL LETTER HA


			0xD6			0x0426			#CYRILLIC CAPITAL LETTER TSE


			0xD7			0x0427			#CYRILLIC CAPITAL LETTER CHE


			0xD8			0x0428			#CYRILLIC CAPITAL LETTER SHA


			0xD9			0x0429			#CYRILLIC CAPITAL LETTER SHCHA


			0xDA			0x042A			#CYRILLIC CAPITAL LETTER HARD SIGN


			0xDB			0x042B			#CYRILLIC CAPITAL LETTER YERU


			0xDC			0x042C			#CYRILLIC CAPITAL LETTER SOFT SIGN


			0xDD			0x042D			#CYRILLIC CAPITAL LETTER E


			0xDE			0x042E			#CYRILLIC CAPITAL LETTER YU


			0xDF			0x042F			#CYRILLIC CAPITAL LETTER YA


			0xE0			0x0430			#CYRILLIC SMALL LETTER A


			0xE1			0x0431			#CYRILLIC SMALL LETTER BE


			0xE2			0x0432			#CYRILLIC SMALL LETTER VE


			0xE3			0x0433			#CYRILLIC SMALL LETTER GHE


			0xE4			0x0434			#CYRILLIC SMALL LETTER DE


			0xE5			0x0435			#CYRILLIC SMALL LETTER IE


			0xE6			0x0436			#CYRILLIC SMALL LETTER ZHE


			0xE7			0x0437			#CYRILLIC SMALL LETTER ZE


			0xE8			0x0438			#CYRILLIC SMALL LETTER I


			0xE9			0x0439			#CYRILLIC SMALL LETTER SHORT I


			0xEA			0x043A			#CYRILLIC SMALL LETTER KA


			0xEB			0x043B			#CYRILLIC SMALL LETTER EL


			0xEC			0x043C			#CYRILLIC SMALL LETTER EM


			0xED			0x043D			#CYRILLIC SMALL LETTER EN


			0xEE			0x043E			#CYRILLIC SMALL LETTER O


			0xEF			0x043F			#CYRILLIC SMALL LETTER PE


			0xF0			0x0440			#CYRILLIC SMALL LETTER ER


			0xF1			0x0441			#CYRILLIC SMALL LETTER ES


			0xF2			0x0442			#CYRILLIC SMALL LETTER TE


			0xF3			0x0443			#CYRILLIC SMALL LETTER U


			0xF4			0x0444			#CYRILLIC SMALL LETTER EF


			0xF5			0x0445			#CYRILLIC SMALL LETTER HA


			0xF6			0x0446			#CYRILLIC SMALL LETTER TSE


			0xF7			0x0447			#CYRILLIC SMALL LETTER CHE


			0xF8			0x0448			#CYRILLIC SMALL LETTER SHA


			0xF9			0x0449			#CYRILLIC SMALL LETTER SHCHA


			0xFA			0x044A			#CYRILLIC SMALL LETTER HARD SIGN


			0xFB			0x044B			#CYRILLIC SMALL LETTER YERU


			0xFC			0x044C			#CYRILLIC SMALL LETTER SOFT SIGN


			0xFD			0x044D			#CYRILLIC SMALL LETTER E


			0xFE			0x044E			#CYRILLIC SMALL LETTER YU


			0xFF			0x044F			#CYRILLIC SMALL LETTER YA
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			#    Name:     cp1252 to Unicode table


			#    Unicode version: 2.0


			#    Table version: 2.01


			#    Table format:  Format A


			#    Date:          04/15/98


			#


			#    Contact:       Shawn.Steele@microsoft.com


			#


			#    General notes: none


			#


			#    Format: Three tab-separated columns


			#        Column #1 is the cp1252 code (in hex)


			#        Column #2 is the Unicode (in hex as 0xXXXX)


			#        Column #3 is the Unicode name (follows a comment sign, '#')


			#


			#    The entries are in cp1252 order


			#


			0x00			0x0000			#NULL


			0x01			0x0001			#START OF HEADING


			0x02			0x0002			#START OF TEXT


			0x03			0x0003			#END OF TEXT


			0x04			0x0004			#END OF TRANSMISSION


			0x05			0x0005			#ENQUIRY


			0x06			0x0006			#ACKNOWLEDGE


			0x07			0x0007			#BELL


			0x08			0x0008			#BACKSPACE


			0x09			0x0009			#HORIZONTAL TABULATION


			0x0A			0x000A			#LINE FEED


			0x0B			0x000B			#VERTICAL TABULATION


			0x0C			0x000C			#FORM FEED


			0x0D			0x000D			#CARRIAGE RETURN


			0x0E			0x000E			#SHIFT OUT


			0x0F			0x000F			#SHIFT IN


			0x10			0x0010			#DATA LINK ESCAPE


			0x11			0x0011			#DEVICE CONTROL ONE


			0x12			0x0012			#DEVICE CONTROL TWO


			0x13			0x0013			#DEVICE CONTROL THREE


			0x14			0x0014			#DEVICE CONTROL FOUR


			0x15			0x0015			#NEGATIVE ACKNOWLEDGE


			0x16			0x0016			#SYNCHRONOUS IDLE


			0x17			0x0017			#END OF TRANSMISSION BLOCK


			0x18			0x0018			#CANCEL


			0x19			0x0019			#END OF MEDIUM


			0x1A			0x001A			#SUBSTITUTE


			0x1B			0x001B			#ESCAPE


			0x1C			0x001C			#FILE SEPARATOR


			0x1D			0x001D			#GROUP SEPARATOR


			0x1E			0x001E			#RECORD SEPARATOR


			0x1F			0x001F			#UNIT SEPARATOR


			0x20			0x0020			#SPACE


			0x21			0x0021			#EXCLAMATION MARK


			0x22			0x0022			#QUOTATION MARK


			0x23			0x0023			#NUMBER SIGN


			0x24			0x0024			#DOLLAR SIGN


			0x25			0x0025			#PERCENT SIGN


			0x26			0x0026			#AMPERSAND


			0x27			0x0027			#APOSTROPHE


			0x28			0x0028			#LEFT PARENTHESIS


			0x29			0x0029			#RIGHT PARENTHESIS


			0x2A			0x002A			#ASTERISK


			0x2B			0x002B			#PLUS SIGN


			0x2C			0x002C			#COMMA


			0x2D			0x002D			#HYPHEN-MINUS


			0x2E			0x002E			#FULL STOP


			0x2F			0x002F			#SOLIDUS


			0x30			0x0030			#DIGIT ZERO


			0x31			0x0031			#DIGIT ONE


			0x32			0x0032			#DIGIT TWO


			0x33			0x0033			#DIGIT THREE


			0x34			0x0034			#DIGIT FOUR


			0x35			0x0035			#DIGIT FIVE


			0x36			0x0036			#DIGIT SIX


			0x37			0x0037			#DIGIT SEVEN


			0x38			0x0038			#DIGIT EIGHT


			0x39			0x0039			#DIGIT NINE


			0x3A			0x003A			#COLON


			0x3B			0x003B			#SEMICOLON


			0x3C			0x003C			#LESS-THAN SIGN


			0x3D			0x003D			#EQUALS SIGN


			0x3E			0x003E			#GREATER-THAN SIGN


			0x3F			0x003F			#QUESTION MARK


			0x40			0x0040			#COMMERCIAL AT


			0x41			0x0041			#LATIN CAPITAL LETTER A


			0x42			0x0042			#LATIN CAPITAL LETTER B


			0x43			0x0043			#LATIN CAPITAL LETTER C


			0x44			0x0044			#LATIN CAPITAL LETTER D


			0x45			0x0045			#LATIN CAPITAL LETTER E


			0x46			0x0046			#LATIN CAPITAL LETTER F


			0x47			0x0047			#LATIN CAPITAL LETTER G


			0x48			0x0048			#LATIN CAPITAL LETTER H


			0x49			0x0049			#LATIN CAPITAL LETTER I


			0x4A			0x004A			#LATIN CAPITAL LETTER J


			0x4B			0x004B			#LATIN CAPITAL LETTER K


			0x4C			0x004C			#LATIN CAPITAL LETTER L


			0x4D			0x004D			#LATIN CAPITAL LETTER M


			0x4E			0x004E			#LATIN CAPITAL LETTER N


			0x4F			0x004F			#LATIN CAPITAL LETTER O


			0x50			0x0050			#LATIN CAPITAL LETTER P


			0x51			0x0051			#LATIN CAPITAL LETTER Q


			0x52			0x0052			#LATIN CAPITAL LETTER R


			0x53			0x0053			#LATIN CAPITAL LETTER S


			0x54			0x0054			#LATIN CAPITAL LETTER T


			0x55			0x0055			#LATIN CAPITAL LETTER U


			0x56			0x0056			#LATIN CAPITAL LETTER V


			0x57			0x0057			#LATIN CAPITAL LETTER W


			0x58			0x0058			#LATIN CAPITAL LETTER X


			0x59			0x0059			#LATIN CAPITAL LETTER Y


			0x5A			0x005A			#LATIN CAPITAL LETTER Z


			0x5B			0x005B			#LEFT SQUARE BRACKET


			0x5C			0x005C			#REVERSE SOLIDUS


			0x5D			0x005D			#RIGHT SQUARE BRACKET


			0x5E			0x005E			#CIRCUMFLEX ACCENT


			0x5F			0x005F			#LOW LINE


			0x60			0x0060			#GRAVE ACCENT


			0x61			0x0061			#LATIN SMALL LETTER A


			0x62			0x0062			#LATIN SMALL LETTER B


			0x63			0x0063			#LATIN SMALL LETTER C


			0x64			0x0064			#LATIN SMALL LETTER D


			0x65			0x0065			#LATIN SMALL LETTER E


			0x66			0x0066			#LATIN SMALL LETTER F


			0x67			0x0067			#LATIN SMALL LETTER G


			0x68			0x0068			#LATIN SMALL LETTER H


			0x69			0x0069			#LATIN SMALL LETTER I


			0x6A			0x006A			#LATIN SMALL LETTER J


			0x6B			0x006B			#LATIN SMALL LETTER K


			0x6C			0x006C			#LATIN SMALL LETTER L


			0x6D			0x006D			#LATIN SMALL LETTER M


			0x6E			0x006E			#LATIN SMALL LETTER N


			0x6F			0x006F			#LATIN SMALL LETTER O


			0x70			0x0070			#LATIN SMALL LETTER P


			0x71			0x0071			#LATIN SMALL LETTER Q


			0x72			0x0072			#LATIN SMALL LETTER R


			0x73			0x0073			#LATIN SMALL LETTER S


			0x74			0x0074			#LATIN SMALL LETTER T


			0x75			0x0075			#LATIN SMALL LETTER U


			0x76			0x0076			#LATIN SMALL LETTER V


			0x77			0x0077			#LATIN SMALL LETTER W


			0x78			0x0078			#LATIN SMALL LETTER X


			0x79			0x0079			#LATIN SMALL LETTER Y


			0x7A			0x007A			#LATIN SMALL LETTER Z


			0x7B			0x007B			#LEFT CURLY BRACKET


			0x7C			0x007C			#VERTICAL LINE


			0x7D			0x007D			#RIGHT CURLY BRACKET


			0x7E			0x007E			#TILDE


			0x7F			0x007F			#DELETE


			0x80			0x20AC			#EURO SIGN


			0x81			      			#UNDEFINED


			0x82			0x201A			#SINGLE LOW-9 QUOTATION MARK


			0x83			0x0192			#LATIN SMALL LETTER F WITH HOOK


			0x84			0x201E			#DOUBLE LOW-9 QUOTATION MARK


			0x85			0x2026			#HORIZONTAL ELLIPSIS


			0x86			0x2020			#DAGGER


			0x87			0x2021			#DOUBLE DAGGER


			0x88			0x02C6			#MODIFIER LETTER CIRCUMFLEX ACCENT


			0x89			0x2030			#PER MILLE SIGN


			0x8A			0x0160			#LATIN CAPITAL LETTER S WITH CARON


			0x8B			0x2039			#SINGLE LEFT-POINTING ANGLE QUOTATION MARK


			0x8C			0x0152			#LATIN CAPITAL LIGATURE OE


			0x8D			      			#UNDEFINED


			0x8E			0x017D			#LATIN CAPITAL LETTER Z WITH CARON


			0x8F			      			#UNDEFINED


			0x90			      			#UNDEFINED


			0x91			0x2018			#LEFT SINGLE QUOTATION MARK


			0x92			0x2019			#RIGHT SINGLE QUOTATION MARK


			0x93			0x201C			#LEFT DOUBLE QUOTATION MARK


			0x94			0x201D			#RIGHT DOUBLE QUOTATION MARK


			0x95			0x2022			#BULLET


			0x96			0x2013			#EN DASH


			0x97			0x2014			#EM DASH


			0x98			0x02DC			#SMALL TILDE


			0x99			0x2122			#TRADE MARK SIGN


			0x9A			0x0161			#LATIN SMALL LETTER S WITH CARON


			0x9B			0x203A			#SINGLE RIGHT-POINTING ANGLE QUOTATION MARK


			0x9C			0x0153			#LATIN SMALL LIGATURE OE


			0x9D			      			#UNDEFINED


			0x9E			0x017E			#LATIN SMALL LETTER Z WITH CARON


			0x9F			0x0178			#LATIN CAPITAL LETTER Y WITH DIAERESIS


			0xA0			0x00A0			#NO-BREAK SPACE


			0xA1			0x00A1			#INVERTED EXCLAMATION MARK


			0xA2			0x00A2			#CENT SIGN


			0xA3			0x00A3			#POUND SIGN


			0xA4			0x00A4			#CURRENCY SIGN


			0xA5			0x00A5			#YEN SIGN


			0xA6			0x00A6			#BROKEN BAR


			0xA7			0x00A7			#SECTION SIGN


			0xA8			0x00A8			#DIAERESIS


			0xA9			0x00A9			#COPYRIGHT SIGN


			0xAA			0x00AA			#FEMININE ORDINAL INDICATOR


			0xAB			0x00AB			#LEFT-POINTING DOUBLE ANGLE QUOTATION MARK


			0xAC			0x00AC			#NOT SIGN


			0xAD			0x00AD			#SOFT HYPHEN


			0xAE			0x00AE			#REGISTERED SIGN


			0xAF			0x00AF			#MACRON


			0xB0			0x00B0			#DEGREE SIGN


			0xB1			0x00B1			#PLUS-MINUS SIGN


			0xB2			0x00B2			#SUPERSCRIPT TWO


			0xB3			0x00B3			#SUPERSCRIPT THREE


			0xB4			0x00B4			#ACUTE ACCENT


			0xB5			0x00B5			#MICRO SIGN


			0xB6			0x00B6			#PILCROW SIGN


			0xB7			0x00B7			#MIDDLE DOT


			0xB8			0x00B8			#CEDILLA


			0xB9			0x00B9			#SUPERSCRIPT ONE


			0xBA			0x00BA			#MASCULINE ORDINAL INDICATOR


			0xBB			0x00BB			#RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK


			0xBC			0x00BC			#VULGAR FRACTION ONE QUARTER


			0xBD			0x00BD			#VULGAR FRACTION ONE HALF


			0xBE			0x00BE			#VULGAR FRACTION THREE QUARTERS


			0xBF			0x00BF			#INVERTED QUESTION MARK


			0xC0			0x00C0			#LATIN CAPITAL LETTER A WITH GRAVE


			0xC1			0x00C1			#LATIN CAPITAL LETTER A WITH ACUTE


			0xC2			0x00C2			#LATIN CAPITAL LETTER A WITH CIRCUMFLEX


			0xC3			0x00C3			#LATIN CAPITAL LETTER A WITH TILDE


			0xC4			0x00C4			#LATIN CAPITAL LETTER A WITH DIAERESIS


			0xC5			0x00C5			#LATIN CAPITAL LETTER A WITH RING ABOVE


			0xC6			0x00C6			#LATIN CAPITAL LETTER AE


			0xC7			0x00C7			#LATIN CAPITAL LETTER C WITH CEDILLA


			0xC8			0x00C8			#LATIN CAPITAL LETTER E WITH GRAVE


			0xC9			0x00C9			#LATIN CAPITAL LETTER E WITH ACUTE


			0xCA			0x00CA			#LATIN CAPITAL LETTER E WITH CIRCUMFLEX


			0xCB			0x00CB			#LATIN CAPITAL LETTER E WITH DIAERESIS


			0xCC			0x00CC			#LATIN CAPITAL LETTER I WITH GRAVE


			0xCD			0x00CD			#LATIN CAPITAL LETTER I WITH ACUTE


			0xCE			0x00CE			#LATIN CAPITAL LETTER I WITH CIRCUMFLEX


			0xCF			0x00CF			#LATIN CAPITAL LETTER I WITH DIAERESIS


			0xD0			0x00D0			#LATIN CAPITAL LETTER ETH


			0xD1			0x00D1			#LATIN CAPITAL LETTER N WITH TILDE


			0xD2			0x00D2			#LATIN CAPITAL LETTER O WITH GRAVE


			0xD3			0x00D3			#LATIN CAPITAL LETTER O WITH ACUTE


			0xD4			0x00D4			#LATIN CAPITAL LETTER O WITH CIRCUMFLEX


			0xD5			0x00D5			#LATIN CAPITAL LETTER O WITH TILDE


			0xD6			0x00D6			#LATIN CAPITAL LETTER O WITH DIAERESIS


			0xD7			0x00D7			#MULTIPLICATION SIGN


			0xD8			0x00D8			#LATIN CAPITAL LETTER O WITH STROKE


			0xD9			0x00D9			#LATIN CAPITAL LETTER U WITH GRAVE


			0xDA			0x00DA			#LATIN CAPITAL LETTER U WITH ACUTE


			0xDB			0x00DB			#LATIN CAPITAL LETTER U WITH CIRCUMFLEX


			0xDC			0x00DC			#LATIN CAPITAL LETTER U WITH DIAERESIS


			0xDD			0x00DD			#LATIN CAPITAL LETTER Y WITH ACUTE


			0xDE			0x00DE			#LATIN CAPITAL LETTER THORN


			0xDF			0x00DF			#LATIN SMALL LETTER SHARP S


			0xE0			0x00E0			#LATIN SMALL LETTER A WITH GRAVE


			0xE1			0x00E1			#LATIN SMALL LETTER A WITH ACUTE


			0xE2			0x00E2			#LATIN SMALL LETTER A WITH CIRCUMFLEX


			0xE3			0x00E3			#LATIN SMALL LETTER A WITH TILDE


			0xE4			0x00E4			#LATIN SMALL LETTER A WITH DIAERESIS


			0xE5			0x00E5			#LATIN SMALL LETTER A WITH RING ABOVE


			0xE6			0x00E6			#LATIN SMALL LETTER AE


			0xE7			0x00E7			#LATIN SMALL LETTER C WITH CEDILLA


			0xE8			0x00E8			#LATIN SMALL LETTER E WITH GRAVE


			0xE9			0x00E9			#LATIN SMALL LETTER E WITH ACUTE


			0xEA			0x00EA			#LATIN SMALL LETTER E WITH CIRCUMFLEX


			0xEB			0x00EB			#LATIN SMALL LETTER E WITH DIAERESIS


			0xEC			0x00EC			#LATIN SMALL LETTER I WITH GRAVE


			0xED			0x00ED			#LATIN SMALL LETTER I WITH ACUTE


			0xEE			0x00EE			#LATIN SMALL LETTER I WITH CIRCUMFLEX


			0xEF			0x00EF			#LATIN SMALL LETTER I WITH DIAERESIS


			0xF0			0x00F0			#LATIN SMALL LETTER ETH


			0xF1			0x00F1			#LATIN SMALL LETTER N WITH TILDE


			0xF2			0x00F2			#LATIN SMALL LETTER O WITH GRAVE


			0xF3			0x00F3			#LATIN SMALL LETTER O WITH ACUTE


			0xF4			0x00F4			#LATIN SMALL LETTER O WITH CIRCUMFLEX


			0xF5			0x00F5			#LATIN SMALL LETTER O WITH TILDE


			0xF6			0x00F6			#LATIN SMALL LETTER O WITH DIAERESIS


			0xF7			0x00F7			#DIVISION SIGN


			0xF8			0x00F8			#LATIN SMALL LETTER O WITH STROKE


			0xF9			0x00F9			#LATIN SMALL LETTER U WITH GRAVE


			0xFA			0x00FA			#LATIN SMALL LETTER U WITH ACUTE


			0xFB			0x00FB			#LATIN SMALL LETTER U WITH CIRCUMFLEX


			0xFC			0x00FC			#LATIN SMALL LETTER U WITH DIAERESIS


			0xFD			0x00FD			#LATIN SMALL LETTER Y WITH ACUTE


			0xFE			0x00FE			#LATIN SMALL LETTER THORN


			0xFF			0x00FF			#LATIN SMALL LETTER Y WITH DIAERESIS
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#
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#	this mapping is the same as the mapping defined as "Code Page 878"
#	with some vendors.
#
#	The KOI8-U (RFC2319) encoding is a variant based on KOI8-R (RFC1489),
#	where the support for four additional Cyrillic letters was added (both small
#	and capital letters), replacing 8 box-drawing characters. It is still widely
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#
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#		 Column #1 is the KOI8-U code (in hex as 0xXX)
#		 Column #2 is the Unicode (in hex as 0xXXXX)
#		 Column #3 the Unicode name (follows a comment sign, '#')
#
#	The entries are in KOI8-U order.
#
#	Version history
#	1.0 version: created.
#   2.0 version: updates to copyright notice and terms of use; no
#       changes to character mappings
#
#	Updated versions of this file may be found in:
#		<http://www.unicode.org/Public/MAPPINGS/>
#
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#
0x00	0x0000	#	NULL
0x01	0x0001	#	START OF HEADING
0x02	0x0002	#	START OF TEXT
0x03	0x0003	#	END OF TEXT
0x04	0x0004	#	END OF TRANSMISSION
0x05	0x0005	#	ENQUIRY
0x06	0x0006	#	ACKNOWLEDGE
0x07	0x0007	#	BELL
0x08	0x0008	#	BACKSPACE
0x09	0x0009	#	HORIZONTAL TABULATION
0x0A	0x000A	#	LINE FEED
0x0B	0x000B	#	VERTICAL TABULATION
0x0C	0x000C	#	FORM FEED
0x0D	0x000D	#	CARRIAGE RETURN
0x0E	0x000E	#	SHIFT OUT
0x0F	0x000F	#	SHIFT IN
0x10	0x0010	#	DATA LINK ESCAPE
0x11	0x0011	#	DEVICE CONTROL ONE
0x12	0x0012	#	DEVICE CONTROL TWO
0x13	0x0013	#	DEVICE CONTROL THREE
0x14	0x0014	#	DEVICE CONTROL FOUR
0x15	0x0015	#	NEGATIVE ACKNOWLEDGE
0x16	0x0016	#	SYNCHRONOUS IDLE
0x17	0x0017	#	END OF TRANSMISSION BLOCK
0x18	0x0018	#	CANCEL
0x19	0x0019	#	END OF MEDIUM
0x1A	0x001A	#	SUBSTITUTE
0x1B	0x001B	#	ESCAPE
0x1C	0x001C	#	FILE SEPARATOR
0x1D	0x001D	#	GROUP SEPARATOR
0x1E	0x001E	#	RECORD SEPARATOR
0x1F	0x001F	#	UNIT SEPARATOR
0x20	0x0020	#	SPACE
0x21	0x0021	#	EXCLAMATION MARK
0x22	0x0022	#	QUOTATION MARK
0x23	0x0023	#	NUMBER SIGN
0x24	0x0024	#	DOLLAR SIGN
0x25	0x0025	#	PERCENT SIGN
0x26	0x0026	#	AMPERSAND
0x27	0x0027	#	APOSTROPHE
0x28	0x0028	#	LEFT PARENTHESIS
0x29	0x0029	#	RIGHT PARENTHESIS
0x2A	0x002A	#	ASTERISK
0x2B	0x002B	#	PLUS SIGN
0x2C	0x002C	#	COMMA
0x2D	0x002D	#	HYPHEN-MINUS
0x2E	0x002E	#	FULL STOP
0x2F	0x002F	#	SOLIDUS
0x30	0x0030	#	DIGIT ZERO
0x31	0x0031	#	DIGIT ONE
0x32	0x0032	#	DIGIT TWO
0x33	0x0033	#	DIGIT THREE
0x34	0x0034	#	DIGIT FOUR
0x35	0x0035	#	DIGIT FIVE
0x36	0x0036	#	DIGIT SIX
0x37	0x0037	#	DIGIT SEVEN
0x38	0x0038	#	DIGIT EIGHT
0x39	0x0039	#	DIGIT NINE
0x3A	0x003A	#	COLON
0x3B	0x003B	#	SEMICOLON
0x3C	0x003C	#	LESS-THAN SIGN
0x3D	0x003D	#	EQUALS SIGN
0x3E	0x003E	#	GREATER-THAN SIGN
0x3F	0x003F	#	QUESTION MARK
0x40	0x0040	#	COMMERCIAL AT
0x41	0x0041	#	LATIN CAPITAL LETTER A
0x42	0x0042	#	LATIN CAPITAL LETTER B
0x43	0x0043	#	LATIN CAPITAL LETTER C
0x44	0x0044	#	LATIN CAPITAL LETTER D
0x45	0x0045	#	LATIN CAPITAL LETTER E
0x46	0x0046	#	LATIN CAPITAL LETTER F
0x47	0x0047	#	LATIN CAPITAL LETTER G
0x48	0x0048	#	LATIN CAPITAL LETTER H
0x49	0x0049	#	LATIN CAPITAL LETTER I
0x4A	0x004A	#	LATIN CAPITAL LETTER J
0x4B	0x004B	#	LATIN CAPITAL LETTER K
0x4C	0x004C	#	LATIN CAPITAL LETTER L
0x4D	0x004D	#	LATIN CAPITAL LETTER M
0x4E	0x004E	#	LATIN CAPITAL LETTER N
0x4F	0x004F	#	LATIN CAPITAL LETTER O
0x50	0x0050	#	LATIN CAPITAL LETTER P
0x51	0x0051	#	LATIN CAPITAL LETTER Q
0x52	0x0052	#	LATIN CAPITAL LETTER R
0x53	0x0053	#	LATIN CAPITAL LETTER S
0x54	0x0054	#	LATIN CAPITAL LETTER T
0x55	0x0055	#	LATIN CAPITAL LETTER U
0x56	0x0056	#	LATIN CAPITAL LETTER V
0x57	0x0057	#	LATIN CAPITAL LETTER W
0x58	0x0058	#	LATIN CAPITAL LETTER X
0x59	0x0059	#	LATIN CAPITAL LETTER Y
0x5A	0x005A	#	LATIN CAPITAL LETTER Z
0x5B	0x005B	#	LEFT SQUARE BRACKET
0x5C	0x005C	#	REVERSE SOLIDUS
0x5D	0x005D	#	RIGHT SQUARE BRACKET
0x5E	0x005E	#	CIRCUMFLEX ACCENT
0x5F	0x005F	#	LOW LINE
0x60	0x0060	#	GRAVE ACCENT
0x61	0x0061	#	LATIN SMALL LETTER A
0x62	0x0062	#	LATIN SMALL LETTER B
0x63	0x0063	#	LATIN SMALL LETTER C
0x64	0x0064	#	LATIN SMALL LETTER D
0x65	0x0065	#	LATIN SMALL LETTER E
0x66	0x0066	#	LATIN SMALL LETTER F
0x67	0x0067	#	LATIN SMALL LETTER G
0x68	0x0068	#	LATIN SMALL LETTER H
0x69	0x0069	#	LATIN SMALL LETTER I
0x6A	0x006A	#	LATIN SMALL LETTER J
0x6B	0x006B	#	LATIN SMALL LETTER K
0x6C	0x006C	#	LATIN SMALL LETTER L
0x6D	0x006D	#	LATIN SMALL LETTER M
0x6E	0x006E	#	LATIN SMALL LETTER N
0x6F	0x006F	#	LATIN SMALL LETTER O
0x70	0x0070	#	LATIN SMALL LETTER P
0x71	0x0071	#	LATIN SMALL LETTER Q
0x72	0x0072	#	LATIN SMALL LETTER R
0x73	0x0073	#	LATIN SMALL LETTER S
0x74	0x0074	#	LATIN SMALL LETTER T
0x75	0x0075	#	LATIN SMALL LETTER U
0x76	0x0076	#	LATIN SMALL LETTER V
0x77	0x0077	#	LATIN SMALL LETTER W
0x78	0x0078	#	LATIN SMALL LETTER X
0x79	0x0079	#	LATIN SMALL LETTER Y
0x7A	0x007A	#	LATIN SMALL LETTER Z
0x7B	0x007B	#	LEFT CURLY BRACKET
0x7C	0x007C	#	VERTICAL LINE
0x7D	0x007D	#	RIGHT CURLY BRACKET
0x7E	0x007E	#	TILDE
0x7F	0x007F	#	DELETE
0x80	0x2500	#	BOX DRAWINGS LIGHT HORIZONTAL
0x81	0x2502	#	BOX DRAWINGS LIGHT VERTICAL
0x82	0x250C	#	BOX DRAWINGS LIGHT DOWN AND RIGHT
0x83	0x2510	#	BOX DRAWINGS LIGHT DOWN AND LEFT
0x84	0x2514	#	BOX DRAWINGS LIGHT UP AND RIGHT
0x85	0x2518	#	BOX DRAWINGS LIGHT UP AND LEFT
0x86	0x251C	#	BOX DRAWINGS LIGHT VERTICAL AND RIGHT
0x87	0x2524	#	BOX DRAWINGS LIGHT VERTICAL AND LEFT
0x88	0x252C	#	BOX DRAWINGS LIGHT DOWN AND HORIZONTAL
0x89	0x2534	#	BOX DRAWINGS LIGHT UP AND HORIZONTAL
0x8A	0x253C	#	BOX DRAWINGS LIGHT VERTICAL AND HORIZONTAL
0x8B	0x2580	#	UPPER HALF BLOCK
0x8C	0x2584	#	LOWER HALF BLOCK
0x8D	0x2588	#	FULL BLOCK
0x8E	0x258C	#	LEFT HALF BLOCK
0x8F	0x2590	#	RIGHT HALF BLOCK
0x90	0x2591	#	LIGHT SHADE
0x91	0x2592	#	MEDIUM SHADE
0x92	0x2593	#	DARK SHADE
0x93	0x2320	#	TOP HALF INTEGRAL
0x94	0x25A0	#	BLACK SQUARE
0x95	0x2219	#	BULLET OPERATOR
0x96	0x221A	#	SQUARE ROOT
0x97	0x2248	#	ALMOST EQUAL TO
0x98	0x2264	#	LESS-THAN OR EQUAL TO
0x99	0x2265	#	GREATER-THAN OR EQUAL TO
0x9A	0x00A0	#	NO-BREAK SPACE
0x9B	0x2321	#	BOTTOM HALF INTEGRAL
0x9C	0x00B0	#	DEGREE SIGN
0x9D	0x00B2	#	SUPERSCRIPT TWO
0x9E	0x00B7	#	MIDDLE DOT
0x9F	0x00F7	#	DIVISION SIGN
0xA0	0x2550	#	BOX DRAWINGS DOUBLE HORIZONTAL
0xA1	0x2551	#	BOX DRAWINGS DOUBLE VERTICAL
0xA2	0x2552	#	BOX DRAWINGS DOWN SINGLE AND RIGHT DOUBLE
0xA3	0x0451	#	CYRILLIC SMALL LETTER IO
0xA4	0x0454	#	CYRILLIC SMALL LETTER UKRAINIAN IE
0xA5	0x2554	#	BOX DRAWINGS DOUBLE DOWN AND RIGHT
0xA6	0x0456	#	CYRILLIC SMALL LETTER BYELORUSSIAN-UKRAINIAN I
0xA7	0x0457	#	CYRILLIC SMALL LETTER YI (UKRAINIAN)
0xA8	0x2557	#	BOX DRAWINGS DOUBLE DOWN AND LEFT
0xA9	0x2558	#	BOX DRAWINGS UP SINGLE AND RIGHT DOUBLE
0xAA	0x2559	#	BOX DRAWINGS UP DOUBLE AND RIGHT SINGLE
0xAB	0x255A	#	BOX DRAWINGS DOUBLE UP AND RIGHT
0xAC	0x255B	#	BOX DRAWINGS UP SINGLE AND LEFT DOUBLE
0xAD	0x0491	#	CYRILLIC SMALL LETTER GHE WITH UPTURN
0xAE	0x255D	#	BOX DRAWINGS DOUBLE UP AND LEFT
0xAF	0x255E	#	BOX DRAWINGS VERTICAL SINGLE AND RIGHT DOUBLE
0xB0	0x255F	#	BOX DRAWINGS VERTICAL DOUBLE AND RIGHT SINGLE
0xB1	0x2560	#	BOX DRAWINGS DOUBLE VERTICAL AND RIGHT
0xB2	0x2561	#	BOX DRAWINGS VERTICAL SINGLE AND LEFT DOUBLE
0xB3	0x0401	#	CYRILLIC CAPITAL LETTER IO
0xB4	0x0404	#	CYRILLIC CAPITAL LETTER UKRAINIAN IE
0xB5	0x2563	#	BOX DRAWINGS DOUBLE VERTICAL AND LEFT
0xB6	0x0406	#	CYRILLIC CAPITAL LETTER BYELORUSSIAN-UKRAINIAN I
0xB7	0x0407	#	CYRILLIC CAPITAL LETTER YI (UKRAINIAN)
0xB8	0x2566	#	BOX DRAWINGS DOUBLE DOWN AND HORIZONTAL
0xB9	0x2567	#	BOX DRAWINGS UP SINGLE AND HORIZONTAL DOUBLE
0xBA	0x2568	#	BOX DRAWINGS UP DOUBLE AND HORIZONTAL SINGLE
0xBB	0x2569	#	BOX DRAWINGS DOUBLE UP AND HORIZONTAL
0xBC	0x256A	#	BOX DRAWINGS VERTICAL SINGLE AND HORIZONTAL DOUBLE
0xBD	0x0490	#	CYRILLIC CAPITAL LETTER GHE WITH UPTURN
0xBE	0x256C	#	BOX DRAWINGS DOUBLE VERTICAL AND HORIZONTAL
0xBF	0x00A9	#	COPYRIGHT SIGN
0xC0	0x044E	#	CYRILLIC SMALL LETTER YU
0xC1	0x0430	#	CYRILLIC SMALL LETTER A
0xC2	0x0431	#	CYRILLIC SMALL LETTER BE
0xC3	0x0446	#	CYRILLIC SMALL LETTER TSE
0xC4	0x0434	#	CYRILLIC SMALL LETTER DE
0xC5	0x0435	#	CYRILLIC SMALL LETTER IE
0xC6	0x0444	#	CYRILLIC SMALL LETTER EF
0xC7	0x0433	#	CYRILLIC SMALL LETTER GHE
0xC8	0x0445	#	CYRILLIC SMALL LETTER HA
0xC9	0x0438	#	CYRILLIC SMALL LETTER I
0xCA	0x0439	#	CYRILLIC SMALL LETTER SHORT I
0xCB	0x043A	#	CYRILLIC SMALL LETTER KA
0xCC	0x043B	#	CYRILLIC SMALL LETTER EL
0xCD	0x043C	#	CYRILLIC SMALL LETTER EM
0xCE	0x043D	#	CYRILLIC SMALL LETTER EN
0xCF	0x043E	#	CYRILLIC SMALL LETTER O
0xD0	0x043F	#	CYRILLIC SMALL LETTER PE
0xD1	0x044F	#	CYRILLIC SMALL LETTER YA
0xD2	0x0440	#	CYRILLIC SMALL LETTER ER
0xD3	0x0441	#	CYRILLIC SMALL LETTER ES
0xD4	0x0442	#	CYRILLIC SMALL LETTER TE
0xD5	0x0443	#	CYRILLIC SMALL LETTER U
0xD6	0x0436	#	CYRILLIC SMALL LETTER ZHE
0xD7	0x0432	#	CYRILLIC SMALL LETTER VE
0xD8	0x044C	#	CYRILLIC SMALL LETTER SOFT SIGN
0xD9	0x044B	#	CYRILLIC SMALL LETTER YERU
0xDA	0x0437	#	CYRILLIC SMALL LETTER ZE
0xDB	0x0448	#	CYRILLIC SMALL LETTER SHA
0xDC	0x044D	#	CYRILLIC SMALL LETTER E
0xDD	0x0449	#	CYRILLIC SMALL LETTER SHCHA
0xDE	0x0447	#	CYRILLIC SMALL LETTER CHE
0xDF	0x044A	#	CYRILLIC SMALL LETTER HARD SIGN
0xE0	0x042E	#	CYRILLIC CAPITAL LETTER YU
0xE1	0x0410	#	CYRILLIC CAPITAL LETTER A
0xE2	0x0411	#	CYRILLIC CAPITAL LETTER BE
0xE3	0x0426	#	CYRILLIC CAPITAL LETTER TSE
0xE4	0x0414	#	CYRILLIC CAPITAL LETTER DE
0xE5	0x0415	#	CYRILLIC CAPITAL LETTER IE
0xE6	0x0424	#	CYRILLIC CAPITAL LETTER EF
0xE7	0x0413	#	CYRILLIC CAPITAL LETTER GHE
0xE8	0x0425	#	CYRILLIC CAPITAL LETTER HA
0xE9	0x0418	#	CYRILLIC CAPITAL LETTER I
0xEA	0x0419	#	CYRILLIC CAPITAL LETTER SHORT I
0xEB	0x041A	#	CYRILLIC CAPITAL LETTER KA
0xEC	0x041B	#	CYRILLIC CAPITAL LETTER EL
0xED	0x041C	#	CYRILLIC CAPITAL LETTER EM
0xEE	0x041D	#	CYRILLIC CAPITAL LETTER EN
0xEF	0x041E	#	CYRILLIC CAPITAL LETTER O
0xF0	0x041F	#	CYRILLIC CAPITAL LETTER PE
0xF1	0x042F	#	CYRILLIC CAPITAL LETTER YA
0xF2	0x0420	#	CYRILLIC CAPITAL LETTER ER
0xF3	0x0421	#	CYRILLIC CAPITAL LETTER ES
0xF4	0x0422	#	CYRILLIC CAPITAL LETTER TE
0xF5	0x0423	#	CYRILLIC CAPITAL LETTER U
0xF6	0x0416	#	CYRILLIC CAPITAL LETTER ZHE
0xF7	0x0412	#	CYRILLIC CAPITAL LETTER VE
0xF8	0x042C	#	CYRILLIC CAPITAL LETTER SOFT SIGN
0xF9	0x042B	#	CYRILLIC CAPITAL LETTER YERU
0xFA	0x0417	#	CYRILLIC CAPITAL LETTER ZE
0xFB	0x0428	#	CYRILLIC CAPITAL LETTER SHA
0xFC	0x042D	#	CYRILLIC CAPITAL LETTER E
0xFD	0x0429	#	CYRILLIC CAPITAL LETTER SHCHA
0xFE	0x0427	#	CYRILLIC CAPITAL LETTER CHE
0xFF	0x042A	#	CYRILLIC CAPITAL LETTER HARD SIGN
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0020	SPACE
0021	EXCLAMATION MARK
0022	QUOTATION MARK
0023	NUMBER SIGN
0024	DOLLAR SIGN
0025	PERCENT SIGN
0026	AMPERSAND
0027	APOSTROPHE
0028	LEFT PARENTHESIS
0029	RIGHT PARENTHESIS
002A	ASTERISK
002B	PLUS SIGN
002C	COMMA
002D	HYPHEN-MINUS
002E	FULL STOP
002F	SOLIDUS
0030	DIGIT ZERO
0031	DIGIT ONE
0032	DIGIT TWO
0033	DIGIT THREE
0034	DIGIT FOUR
0035	DIGIT FIVE
0036	DIGIT SIX
0037	DIGIT SEVEN
0038	DIGIT EIGHT
0039	DIGIT NINE
003A	COLON
003B	SEMICOLON
003C	LESS-THAN SIGN
003D	EQUALS SIGN
003E	GREATER-THAN SIGN
003F	QUESTION MARK
0040	COMMERCIAL AT
0041	LATIN CAPITAL LETTER A
0042	LATIN CAPITAL LETTER B
0043	LATIN CAPITAL LETTER C
0044	LATIN CAPITAL LETTER D
0045	LATIN CAPITAL LETTER E
0046	LATIN CAPITAL LETTER F
0047	LATIN CAPITAL LETTER G
0048	LATIN CAPITAL LETTER H
0049	LATIN CAPITAL LETTER I
004A	LATIN CAPITAL LETTER J
004B	LATIN CAPITAL LETTER K
004C	LATIN CAPITAL LETTER L
004D	LATIN CAPITAL LETTER M
004E	LATIN CAPITAL LETTER N
004F	LATIN CAPITAL LETTER O
0050	LATIN CAPITAL LETTER P
0051	LATIN CAPITAL LETTER Q
0052	LATIN CAPITAL LETTER R
0053	LATIN CAPITAL LETTER S
0054	LATIN CAPITAL LETTER T
0055	LATIN CAPITAL LETTER U
0056	LATIN CAPITAL LETTER V
0057	LATIN CAPITAL LETTER W
0058	LATIN CAPITAL LETTER X
0059	LATIN CAPITAL LETTER Y
005A	LATIN CAPITAL LETTER Z
005B	LEFT SQUARE BRACKET
005C	REVERSE SOLIDUS
005D	RIGHT SQUARE BRACKET
005E	CIRCUMFLEX ACCENT
005F	LOW LINE
0060	GRAVE ACCENT
0061	LATIN SMALL LETTER A
0062	LATIN SMALL LETTER B
0063	LATIN SMALL LETTER C
0064	LATIN SMALL LETTER D
0065	LATIN SMALL LETTER E
0066	LATIN SMALL LETTER F
0067	LATIN SMALL LETTER G
0068	LATIN SMALL LETTER H
0069	LATIN SMALL LETTER I
006A	LATIN SMALL LETTER J
006B	LATIN SMALL LETTER K
006C	LATIN SMALL LETTER L
006D	LATIN SMALL LETTER M
006E	LATIN SMALL LETTER N
006F	LATIN SMALL LETTER O
0070	LATIN SMALL LETTER P
0071	LATIN SMALL LETTER Q
0072	LATIN SMALL LETTER R
0073	LATIN SMALL LETTER S
0074	LATIN SMALL LETTER T
0075	LATIN SMALL LETTER U
0076	LATIN SMALL LETTER V
0077	LATIN SMALL LETTER W
0078	LATIN SMALL LETTER X
0079	LATIN SMALL LETTER Y
007A	LATIN SMALL LETTER Z
007B	LEFT CURLY BRACKET
007C	VERTICAL LINE
007D	RIGHT CURLY BRACKET
007E	TILDE
00A0	NO-BREAK SPACE
00A1	INVERTED EXCLAMATION MARK
00A2	CENT SIGN
00A3	POUND SIGN
00A4	CURRENCY SIGN
00A5	YEN SIGN
00A6	BROKEN BAR
00A7	SECTION SIGN
00A8	DIAERESIS
00A9	COPYRIGHT SIGN
00AA	FEMININE ORDINAL INDICATOR
00AB	LEFT-POINTING DOUBLE ANGLE QUOTATION MARK
00AC	NOT SIGN
00AD	SOFT HYPHEN
00AE	REGISTERED SIGN
00AF	MACRON
00B0	DEGREE SIGN
00B1	PLUS-MINUS SIGN
00B2	SUPERSCRIPT TWO
00B3	SUPERSCRIPT THREE
00B4	ACUTE ACCENT
00B5	MICRO SIGN
00B6	PILCROW SIGN
00B7	MIDDLE DOT
00B8	CEDILLA
00B9	SUPERSCRIPT ONE
00BA	MASCULINE ORDINAL INDICATOR
00BB	RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
00BC	VULGAR FRACTION ONE QUARTER
00BD	VULGAR FRACTION ONE HALF
00BE	VULGAR FRACTION THREE QUARTERS
00BF	INVERTED QUESTION MARK
00C0	LATIN CAPITAL LETTER A WITH GRAVE
00C1	LATIN CAPITAL LETTER A WITH ACUTE
00C2	LATIN CAPITAL LETTER A WITH CIRCUMFLEX
00C3	LATIN CAPITAL LETTER A WITH TILDE
00C4	LATIN CAPITAL LETTER A WITH DIAERESIS
00C5	LATIN CAPITAL LETTER A WITH RING ABOVE
00C6	LATIN CAPITAL LETTER AE
00C7	LATIN CAPITAL LETTER C WITH CEDILLA
00C8	LATIN CAPITAL LETTER E WITH GRAVE
00C9	LATIN CAPITAL LETTER E WITH ACUTE
00CA	LATIN CAPITAL LETTER E WITH CIRCUMFLEX
00CB	LATIN CAPITAL LETTER E WITH DIAERESIS
00CC	LATIN CAPITAL LETTER I WITH GRAVE
00CD	LATIN CAPITAL LETTER I WITH ACUTE
00CE	LATIN CAPITAL LETTER I WITH CIRCUMFLEX
00CF	LATIN CAPITAL LETTER I WITH DIAERESIS
00D0	LATIN CAPITAL LETTER ETH (Icelandic)
00D1	LATIN CAPITAL LETTER N WITH TILDE
00D2	LATIN CAPITAL LETTER O WITH GRAVE
00D3	LATIN CAPITAL LETTER O WITH ACUTE
00D4	LATIN CAPITAL LETTER O WITH CIRCUMFLEX
00D5	LATIN CAPITAL LETTER O WITH TILDE
00D6	LATIN CAPITAL LETTER O WITH DIAERESIS
00D7	MULTIPLICATION SIGN
00D8	LATIN CAPITAL LETTER O WITH STROKE
00D9	LATIN CAPITAL LETTER U WITH GRAVE
00DA	LATIN CAPITAL LETTER U WITH ACUTE
00DB	LATIN CAPITAL LETTER U WITH CIRCUMFLEX
00DC	LATIN CAPITAL LETTER U WITH DIAERESIS
00DD	LATIN CAPITAL LETTER Y WITH ACUTE
00DE	LATIN CAPITAL LETTER THORN (Icelandic)
00DF	LATIN SMALL LETTER SHARP S (German)
00E0	LATIN SMALL LETTER A WITH GRAVE
00E1	LATIN SMALL LETTER A WITH ACUTE
00E2	LATIN SMALL LETTER A WITH CIRCUMFLEX
00E3	LATIN SMALL LETTER A WITH TILDE
00E4	LATIN SMALL LETTER A WITH DIAERESIS
00E5	LATIN SMALL LETTER A WITH RING ABOVE
00E6	LATIN SMALL LETTER AE
00E7	LATIN SMALL LETTER C WITH CEDILLA
00E8	LATIN SMALL LETTER E WITH GRAVE
00E9	LATIN SMALL LETTER E WITH ACUTE
00EA	LATIN SMALL LETTER E WITH CIRCUMFLEX
00EB	LATIN SMALL LETTER E WITH DIAERESIS
00EC	LATIN SMALL LETTER I WITH GRAVE
00ED	LATIN SMALL LETTER I WITH ACUTE
00EE	LATIN SMALL LETTER I WITH CIRCUMFLEX
00EF	LATIN SMALL LETTER I WITH DIAERESIS
00F0	LATIN SMALL LETTER ETH (Icelandic)
00F1	LATIN SMALL LETTER N WITH TILDE
00F2	LATIN SMALL LETTER O WITH GRAVE
00F3	LATIN SMALL LETTER O WITH ACUTE
00F4	LATIN SMALL LETTER O WITH CIRCUMFLEX
00F5	LATIN SMALL LETTER O WITH TILDE
00F6	LATIN SMALL LETTER O WITH DIAERESIS
00F7	DIVISION SIGN
00F8	LATIN SMALL LETTER O WITH STROKE
00F9	LATIN SMALL LETTER U WITH GRAVE
00FA	LATIN SMALL LETTER U WITH ACUTE
00FB	LATIN SMALL LETTER U WITH CIRCUMFLEX
00FC	LATIN SMALL LETTER U WITH DIAERESIS
00FD	LATIN SMALL LETTER Y WITH ACUTE
00FE	LATIN SMALL LETTER THORN (Icelandic)
00FF	LATIN SMALL LETTER Y WITH DIAERESIS
0100	LATIN CAPITAL LETTER A WITH MACRON	8859-4C0, 8859-10C0, 8859-13C2, LL8, WGL4
0101	LATIN SMALL LETTER A WITH MACRON	8859-4E0, 8859-10E0, 8859-13E2, LL8, WGL4
0102	LATIN CAPITAL LETTER A WITH BREVE	8859-2C3, LL8, SAMIC0, WGL4
0103	LATIN SMALL LETTER A WITH BREVE	8859-2E3, LL8, SAMIE0, WGL4
0104	LATIN CAPITAL LETTER A WITH OGONEK	8859-2A1, 8859-4A1, 8859-10A1, 8859-13C0, LL8, WGL4
0105	LATIN SMALL LETTER A WITH OGONEK	8859-2B1, 8859-4B1, 8859-10B1, 8859-13E0, LL8, WGL4
0106	LATIN CAPITAL LETTER C WITH ACUTE	8859-2C6, 8859-13C3, LL8, WGL4
0107	LATIN SMALL LETTER C WITH ACUTE	8859-2E6, 8859-13E3, LL8, WGL4
0108	LATIN CAPITAL LETTER C WITH CIRCUMFLEX	8859-3C6, LL8, WGL4
0109	LATIN SMALL LETTER C WITH CIRCUMFLEX	8859-3E6, LL8, WGL4
010A	LATIN CAPITAL LETTER C WITH DOT ABOVE	8859-3C5, 8859-14A4, LL8, WGL4
010B	LATIN SMALL LETTER C WITH DOT ABOVE	8859-3E5, 8859-14A5, LL8, WGL4
010C	LATIN CAPITAL LETTER C WITH CARON	8859-2C8, 8859-4C8, 8859-10C8, 8859-13C8, LL8, WGL4
010D	LATIN SMALL LETTER C WITH CARON	8859-2E8, 8859-4E8, 8859-10E8, 8859-13E8, LL8, WGL4
010E	LATIN CAPITAL LETTER D WITH CARON	8859-2CF, LL8, WGL4
010F	LATIN SMALL LETTER D WITH CARON	8859-2EF, LL8, WGL4
0110	LATIN CAPITAL LETTER D WITH STROKE	8859-2D0, 8859-4D0, 8859-10A9, LL8, WGL4
0111	LATIN SMALL LETTER D WITH STROKE	8859-2F0, 8859-4F0, 8859-10B9, LL8, WGL4
0112	LATIN CAPITAL LETTER E WITH MACRON	8859-4AA, 8859-10A2, 8859-13C7, LL8, WGL4
0113	LATIN SMALL LETTER E WITH MACRON	8859-4BA, 8859-10B2, 8859-13E7, LL8, WGL4
0114	LATIN CAPITAL LETTER E WITH BREVE	AUX-O, SAMIC5, WGL4
0115	LATIN SMALL LETTER E WITH BREVE	AUX-O, SAMIE5, WGL4
0116	LATIN CAPITAL LETTER E WITH DOT ABOVE	8859-4CC, 8859-10CC, 8859-13CB, LL8, WGL4
0117	LATIN SMALL LETTER E WITH DOT ABOVE	8859-4EC, 8859-10EC, 8859-13EB, LL8, WGL4
0118	LATIN CAPITAL LETTER E WITH OGONEK	8859-2CA, 8859-4CA, 8859-10CA, 8859-13C6, LL8, WGL4
0119	LATIN SMALL LETTER E WITH OGONEK	8859-2EA, 8859-4EA, 8859-10EA, 8859-13E6, LL8, WGL4
011A	LATIN CAPITAL LETTER E WITH CARON	8859-2CC, LL8, WGL4
011B	LATIN SMALL LETTER E WITH CARON	8859-2EC, LL8, WGL4
011C	LATIN CAPITAL LETTER G WITH CIRCUMFLEX	8859-3D8, LL8, WGL4
011D	LATIN SMALL LETTER G WITH CIRCUMFLEX	8859-3F8, LL8, WGL4
011E	LATIN CAPITAL LETTER G WITH BREVE	8859-3AB, 8859-9D0, LL8, WGL4
011F	LATIN SMALL LETTER G WITH BREVE	8859-3BB, 8859-9F0, LL8, WGL4
0120	LATIN CAPITAL LETTER G WITH DOT ABOVE	8859-3D5, 8859-14B2, LL8, WGL4
0121	LATIN SMALL LETTER G WITH DOT ABOVE	8859-3F5, 8859-14B3, LL8, WGL4
0122	LATIN CAPITAL LETTER G WITH CEDILLA	8859-4AB, 8859-10A3, 8859-13CC, LL8, WGL4
0123	LATIN SMALL LETTER G WITH CEDILLA	8859-4BB, 8859-10B3, 8859-13EC, LL8, WGL4
0124	LATIN CAPITAL LETTER H WITH CIRCUMFLEX	8859-3A6, LL8, WGL4
0125	LATIN SMALL LETTER H WITH CIRCUMFLEX	8859-3B6, LL8, WGL4
0126	LATIN CAPITAL LETTER H WITH STROKE	8859-3A1, LL8, WGL4
0127	LATIN SMALL LETTER H WITH STROKE	8859-3B1, LL8, WGL4
0128	LATIN CAPITAL LETTER I WITH TILDE	8859-4A5, 8859-10A5, LL8, WGL4
0129	LATIN SMALL LETTER I WITH TILDE	8859-4B5, 8859-10B5, LL8, WGL4
012A	LATIN CAPITAL LETTER I WITH MACRON	8859-4CF, 8859-10A4, 8859-13CE, LL8, WGL4
012B	LATIN SMALL LETTER I WITH MACRON	8859-4EF, 8859-10B4, 8859-13EE, LL8, WGL4
012C	LATIN CAPITAL LETTER I WITH BREVE	AUX-O, WGL4
012D	LATIN SMALL LETTER I WITH BREVE	AUX-O, WGL4
012E	LATIN CAPITAL LETTER I WITH OGONEK	8859-4C7, 8859-10C7, 8859-13C1, LL8, WGL4
012F	LATIN SMALL LETTER I WITH OGONEK	8859-4E7, 8859-10E7, 8859-13E1, LL8, WGL4
0130	LATIN CAPITAL LETTER I WITH DOT ABOVE	8859-3A9, 8859-9DD, LL8, WGL4
0131	LATIN SMALL LETTER DOTLESS I	8859-3B9, 8859-9FD, CP850D5, LL8, WGL4, ROMANF5
0132	LATIN CAPITAL LIGATURE IJ	LL8, WGL4
0133	LATIN SMALL LIGATURE IJ	LL8, WGL4
0134	LATIN CAPITAL LETTER J WITH CIRCUMFLEX	8859-3AC, LL8, WGL4
0135	LATIN SMALL LETTER J WITH CIRCUMFLEX	8859-3BC, LL8, WGL4
0136	LATIN CAPITAL LETTER K WITH CEDILLA	8859-4D3, 8859-10A6, 8859-13CD, LL8, WGL4
0137	LATIN SMALL LETTER K WITH CEDILLA	8859-4F3, 8859-10B6, 8859-13ED, LL8, WGL4
0138	LATIN SMALL LETTER KRA (Greenlandic)	8859-4A2, 8859-10FF, LL8, WGL4
0139	LATIN CAPITAL LETTER L WITH ACUTE	8859-2C5, LL8, WGL4
013A	LATIN SMALL LETTER L WITH ACUTE	8859-2E5, LL8, WGL4
013B	LATIN CAPITAL LETTER L WITH CEDILLA	8859-4A6, 8859-10A8, 8859-13CF, LL8, WGL4
013C	LATIN SMALL LETTER L WITH CEDILLA	8859-4B6, 8859-10B8, 8859-13EF, LL8, WGL4
013D	LATIN CAPITAL LETTER L WITH CARON	8859-2A5, LL8, WGL4
013E	LATIN SMALL LETTER L WITH CARON	8859-2B5, LL8, WGL4
013F	LATIN CAPITAL LETTER L WITH MIDDLE DOT	LL8, WGL4
0140	LATIN SMALL LETTER L WITH MIDDLE DOT	LL8, WGL4
0141	LATIN CAPITAL LETTER L WITH STROKE	8859-2A3, 8859-13D9, LL8, WGL4
0142	LATIN SMALL LETTER L WITH STROKE	8859-2B3, 8859-13F9, LL8, WGL4
0143	LATIN CAPITAL LETTER N WITH ACUTE	8859-2D1, 8859-13D1, LL8, WGL4
0144	LATIN SMALL LETTER N WITH ACUTE	8859-2F1, 8859-13F1, LL8, WGL4
0145	LATIN CAPITAL LETTER N WITH CEDILLA	8859-4D1, 8859-10D1, 8859-13D2, LL8, WGL4
0146	LATIN SMALL LETTER N WITH CEDILLA	8859-4F1, 8859-10F1, 8859-13F2, LL8, WGL4
0147	LATIN CAPITAL LETTER N WITH CARON	8859-2D2, LL8, WGL4
0148	LATIN SMALL LETTER N WITH CARON	8859-2F2, LL8, WGL4
0149	LATIN SMALL LETTER N PRECEDED BY APOSTROPHE	LL8, WGL4
014A	LATIN CAPITAL LETTER ENG (Sami)	8859-4BD, 8859-10AF, LL8, WGL4
014B	LATIN SMALL LETTER ENG (Sami)	8859-4BF, 8859-10BF, LL8, WGL4
014C	LATIN CAPITAL LETTER O WITH MACRON	8859-4D2, 8859-10D2, 8859-13D4, LL8, WGL4
014D	LATIN SMALL LETTER O WITH MACRON	8859-4F2, 8859-10F2, 8859-13F4, LL8, WGL4
014E	LATIN CAPITAL LETTER O WITH BREVE	AUX-O, SAMICA, WGL4
014F	LATIN SMALL LETTER O WITH BREVE	AUX-O, SAMIEA, WGL4
0150	LATIN CAPITAL LETTER O WITH DOUBLE ACUTE	8859-2D5, LL8, WGL4
0151	LATIN SMALL LETTER O WITH DOUBLE ACUTE	8859-2F5, LL8, WGL4
0152	LATIN CAPITAL LIGATURE OE	8859-15BC, CP12528C, LL8, WGL4, ROMANCE
0153	LATIN SMALL LIGATURE OE	8859-15BD, CP12529C, LL8, WGL4, ROMANCF
0154	LATIN CAPITAL LETTER R WITH ACUTE	8859-2C0, LL8, WGL4
0155	LATIN SMALL LETTER R WITH ACUTE	8859-2E0, LL8, WGL4
0156	LATIN CAPITAL LETTER R WITH CEDILLA	8859-4A3, 8859-13AA, LL8, WGL4
0157	LATIN SMALL LETTER R WITH CEDILLA	8859-4B3, 8859-13BA, LL8, WGL4
0158	LATIN CAPITAL LETTER R WITH CARON	8859-2D8, LL8, WGL4
0159	LATIN SMALL LETTER R WITH CARON	8859-2F8, LL8, WGL4
015A	LATIN CAPITAL LETTER S WITH ACUTE	8859-2A6, 8859-13DA, LL8, WGL4
015B	LATIN SMALL LETTER S WITH ACUTE	8859-2B6, 8859-13FA, LL8, WGL4
015C	LATIN CAPITAL LETTER S WITH CIRCUMFLEX	8859-3DE, LL8, WGL4
015D	LATIN SMALL LETTER S WITH CIRCUMFLEX	8859-3FE, LL8, WGL4
015E	LATIN CAPITAL LETTER S WITH CEDILLA	8859-2AA, 8859-3AA, 8859-9DE, LL8, WGL4
015F	LATIN SMALL LETTER S WITH CEDILLA	8859-2BA, 8859-3BA, 8859-9FE, LL8, WGL4
0160	LATIN CAPITAL LETTER S WITH CARON	8859-2A9, 8859-4A9, 8859-10AA, 8859-13D0, 8859-15A6, CP12528A, LL8, WGL4
0161	LATIN SMALL LETTER S WITH CARON	8859-2B9, 8859-4B9, 8859-10BA, 8859-13F0, 8859-15A8, CP12529A, LL8, WGL4
0162	LATIN CAPITAL LETTER T WITH CEDILLA	8859-2DE, LL8, WGL4
0163	LATIN SMALL LETTER T WITH CEDILLA	8859-2FE, LL8, WGL4
0164	LATIN CAPITAL LETTER T WITH CARON	8859-2AB, LL8, WGL4
0165	LATIN SMALL LETTER T WITH CARON	8859-2BB, LL8, WGL4
0166	LATIN CAPITAL LETTER T WITH STROKE	8859-4AC, 8859-10AB, LL8, WGL4
0167	LATIN SMALL LETTER T WITH STROKE	8859-4BC, 8859-10BB, LL8, WGL4
0168	LATIN CAPITAL LETTER U WITH TILDE	8859-4DD, 8859-10D7, LL8, WGL4
0169	LATIN SMALL LETTER U WITH TILDE	8859-4FD, 8859-10F7, LL8, WGL4
016A	LATIN CAPITAL LETTER U WITH MACRON	8859-4DE, 8859-10AE, 8859-13DB, LL8, WGL4
016B	LATIN SMALL LETTER U WITH MACRON	8859-4FE, 8859-10BE, 8859-13FB, LL8, WGL4
016C	LATIN CAPITAL LETTER U WITH BREVE	8859-3DD, LL8, WGL4
016D	LATIN SMALL LETTER U WITH BREVE	8859-3FD, LL8, WGL4
016E	LATIN CAPITAL LETTER U WITH RING ABOVE	8859-2D9, LL8, WGL4
016F	LATIN SMALL LETTER U WITH RING ABOVE	8859-2F9, LL8, WGL4
0170	LATIN CAPITAL LETTER U WITH DOUBLE ACUTE	8859-2DB, LL8, WGL4
0171	LATIN SMALL LETTER U WITH DOUBLE ACUTE	8859-2FB, LL8, WGL4
0172	LATIN CAPITAL LETTER U WITH OGONEK	8859-4D9, 8859-10D9, 8859-13D8, LL8, WGL4
0173	LATIN SMALL LETTER U WITH OGONEK	8859-4F9, 8859-10F9, 8859-13F8, LL8, WGL4
0174	LATIN CAPITAL LETTER W WITH CIRCUMFLEX	8859-14D0, LL8, WGL4
0175	LATIN SMALL LETTER W WITH CIRCUMFLEX	8859-14F0, LL8, WGL4
0176	LATIN CAPITAL LETTER Y WITH CIRCUMFLEX	8859-14DE, LL8, WGL4
0177	LATIN SMALL LETTER Y WITH CIRCUMFLEX	8859-14FE, LL8, WGL4
0178	LATIN CAPITAL LETTER Y WITH DIAERESIS	8859-14AF, 8859-15BE, CP12529F, LL8, WGL4, ROMAND9
0179	LATIN CAPITAL LETTER Z WITH ACUTE	8859-2AC, 8859-13CA, LL8, WGL4
017A	LATIN SMALL LETTER Z WITH ACUTE	8859-2BC, 8859-13EA, LL8, WGL4
017B	LATIN CAPITAL LETTER Z WITH DOT ABOVE	8859-2AF, 8859-3AF, 8859-13DD, LL8, WGL4
017C	LATIN SMALL LETTER Z WITH DOT ABOVE	8859-2BF, 8859-3BF, 8859-13FD, LL8, WGL4
017D	LATIN CAPITAL LETTER Z WITH CARON	8859-2AE, 8859-4AE, 8859-10AC, 8859-13DE, 8859-15B4, CP12528E, LL8, WGL4
017E	LATIN SMALL LETTER Z WITH CARON	8859-2BE, 8859-4BE, 8859-10BC, 8859-13FE, 8859-15B8, CP12529E, LL8, WGL4
017F	LATIN SMALL LETTER LONG S	AUX-O, WGL4
018F	LATIN CAPITAL LETTER SCHWA	AUX-B
0192	LATIN SMALL LETTER F WITH HOOK	CP125283, CP4379F, CP8509F, WGL4, ROMANC4
01B7	LATIN CAPITAL LETTER EZH	SAMICE
01DE	LATIN CAPITAL LETTER A WITH DIAERESIS AND MACRON	SAMIC2
01DF	LATIN SMALL LETTER A WITH DIAERESIS AND MACRON	SAMIE2
01E0	LATIN CAPITAL LETTER A WITH DOT ABOVE AND MACRON	SAMIC3
01E1	LATIN SMALL LETTER A WITH DOT ABOVE AND MACRON	SAMIE3
01E2	LATIN CAPITAL LETTER AE WITH MACRON	SAMIC4
01E3	LATIN SMALL LETTER AE WITH MACRON	SAMIE4
01E4	LATIN CAPITAL LETTER G WITH STROKE	SAMIC7
01E5	LATIN SMALL LETTER G WITH STROKE	SAMIE7
01E6	LATIN CAPITAL LETTER G WITH CARON	SAMIC8
01E7	LATIN SMALL LETTER G WITH CARON	SAMIE8
01E8	LATIN CAPITAL LETTER K WITH CARON	SAMIC9
01E9	LATIN SMALL LETTER K WITH CARON	SAMIE9
01EA	LATIN CAPITAL LETTER O WITH OGONEK	SAMICC
01EB	LATIN SMALL LETTER O WITH OGONEK	SAMIEC
01EC	LATIN CAPITAL LETTER O WITH OGONEK AND MACRON	SAMICD
01ED	LATIN SMALL LETTER O WITH OGONEK AND MACRON	SAMIED
01EE	LATIN CAPITAL LETTER EZH WITH CARON	SAMICF
01EF	LATIN SMALL LETTER EZH WITH CARON	SAMIEF
01FA	LATIN CAPITAL LETTER A WITH RING ABOVE AND ACUTE	AUX-O, WGL4
01FB	LATIN SMALL LETTER A WITH RING ABOVE AND ACUTE	AUX-O, WGL4
01FC	LATIN CAPITAL LETTER AE WITH ACUTE	AUX-O, WGL4
01FD	LATIN SMALL LETTER AE WITH ACUTE	AUX-O, WGL4
01FE	LATIN CAPITAL LETTER O WITH STROKE AND ACUTE	AUX-O, WGL4
01FF	LATIN SMALL LETTER O WITH STROKE AND ACUTE	AUX-O, WGL4
0218	LATIN CAPITAL LETTER S WITH COMMA BELOW (?)	AUX-B
0219	LATIN SMALL LETTER S WITH COMMA BELOW (?)	AUX-B
021A	LATIN CAPITAL LETTER T WITH COMMA BELOW (?)	AUX-B
021B	LATIN SMALL LETTER T WITH COMMA BELOW (?)	AUX-B
021E	LATIN CAPITAL LETTER H WITH CARON (?)	AUX-B, AUX-O
021F	LATIN SMALL LETTER H WITH CARON (?)	AUX-B, AUX-O
0259	LATIN SMALL LETTER SCHWA	AUX-B
027C	LATIN SMALL LETTER R WITH LONG LEG	AUX-O
0292	LATIN SMALL LETTER EZH	SAMIEE
02BB	MODIFIER LETTER TURNED COMMA	SAMIB0
02BC	MODIFIER LETTER APOSTROPHE	8859-7A2
02BD	MODIFIER LETTER REVERSED COMMA	8859-7A1
02C6	MODIFIER LETTER CIRCUMFLEX ACCENT	CP125288, WGL4, ROMANF6
02C7	CARON (Mandarin Chinese third tone)	8859-2B7, 8859-4B7, LL8, WGL4, ROMANFF
02C9	MODIFIER LETTER MACRON (Mandarin Chinese first tone)	WGL4
02D6	MODIFIER LETTER PLUS SIGN	WGL4
02D8	BREVE	8859-2A2, 8859-3A2, LL8, WGL4, ROMANF9
02D9	DOT ABOVE (Mandarin Chinese light tone)	8859-2FF, 8859-3FF, 8859-4FF, LL8, WGL4, ROMANFA
02DA	RING ABOVE	LL8, WGL4, ROMANFB
02DB	OGONEK	8859-2B2, 8859-4B2, LL8, WGL4, ROMANFE
02DC	SMALL TILDE	CP125298, WGL4, ROMANF7
02DD	DOUBLE ACUTE ACCENT	8859-2BD, LL8, WGL4, ROMANFD
02DF	MODIFIER LETTER CROSS ACCENT (?)	AUX-O
02EE	MODIFIER LETTER DOUBLE APOSTROPHE (?)	AUX-O
0374	GREEK NUMERAL SIGN (Dexia keraia)	AUX-G
0375	GREEK LOWER NUMERAL SIGN (Aristeri keraia)	AUX-G
037A	GREEK YPOGEGRAMMENI	AUX-G
037E	GREEK QUESTION MARK (Erotimatiko)	AUX-G
0384	GREEK TONOS	8859-7B4, WGL4
0385	GREEK DIALYTIKA TONOS	8859-7B5, WGL4
0386	GREEK CAPITAL LETTER ALPHA WITH TONOS	8859-7B6, WGL4
0387	GREEK ANO TELEIA	AUX-G, WGL4
0388	GREEK CAPITAL LETTER EPSILON WITH TONOS	8859-7B8, WGL4
0389	GREEK CAPITAL LETTER ETA WITH TONOS	8859-7B9, WGL4
038A	GREEK CAPITAL LETTER IOTA WITH TONOS	8859-7BA, WGL4
038C	GREEK CAPITAL LETTER OMICRON WITH TONOS	8859-7BC, WGL4
038E	GREEK CAPITAL LETTER UPSILON WITH TONOS	8859-7BE, WGL4
038F	GREEK CAPITAL LETTER OMEGA WITH TONOS	8859-7BF, WGL4
0390	GREEK SMALL LETTER IOTA WITH DIALYTIKA AND TONOS	8859-7C0, WGL4
0391	GREEK CAPITAL LETTER ALPHA	8859-7C1, WGL4
0392	GREEK CAPITAL LETTER BETA	8859-7C2, WGL4
0393	GREEK CAPITAL LETTER GAMMA	8859-7C3, CP437E2, WGL4
0394	GREEK CAPITAL LETTER DELTA	8859-7C4, WGL4
0395	GREEK CAPITAL LETTER EPSILON	8859-7C5, WGL4
0396	GREEK CAPITAL LETTER ZETA	8859-7C6, WGL4
0397	GREEK CAPITAL LETTER ETA	8859-7C7, WGL4
0398	GREEK CAPITAL LETTER THETA	8859-7C8, CP437E9, WGL4
0399	GREEK CAPITAL LETTER IOTA	8859-7C9, WGL4
039A	GREEK CAPITAL LETTER KAPPA	8859-7CA, WGL4
039B	GREEK CAPITAL LETTER LAMDA	8859-7CB, WGL4
039C	GREEK CAPITAL LETTER MU	8859-7CC, WGL4
039D	GREEK CAPITAL LETTER NU	8859-7CD, WGL4
039E	GREEK CAPITAL LETTER XI	8859-7CE, WGL4
039F	GREEK CAPITAL LETTER OMICRON	8859-7CF, WGL4
03A0	GREEK CAPITAL LETTER PI	8859-7D0, WGL4
03A1	GREEK CAPITAL LETTER RHO	8859-7D1, WGL4
03A3	GREEK CAPITAL LETTER SIGMA	8859-7D3, CP437E4, WGL4
03A4	GREEK CAPITAL LETTER TAU	8859-7D4, WGL4
03A5	GREEK CAPITAL LETTER UPSILON	8859-7D5, WGL4
03A6	GREEK CAPITAL LETTER PHI	8859-7D6, CP437E8, WGL4
03A7	GREEK CAPITAL LETTER CHI	8859-7D7, WGL4
03A8	GREEK CAPITAL LETTER PSI	8859-7D8, WGL4
03A9	GREEK CAPITAL LETTER OMEGA	8859-7D9, CP437EA, WGL4
03AA	GREEK CAPITAL LETTER IOTA WITH DIALYTIKA	8859-7DA, WGL4
03AB	GREEK CAPITAL LETTER UPSILON WITH DIALYTIKA	8859-7DB, WGL4
03AC	GREEK SMALL LETTER ALPHA WITH TONOS	8859-7DC, WGL4
03AD	GREEK SMALL LETTER EPSILON WITH TONOS	8859-7DD, WGL4
03AE	GREEK SMALL LETTER ETA WITH TONOS	8859-7DE, WGL4
03AF	GREEK SMALL LETTER IOTA WITH TONOS	8859-7DF, WGL4
03B0	GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND TONOS	8859-7E0, WGL4
03B1	GREEK SMALL LETTER ALPHA	8859-7E1, CP437E0, WGL4
03B2	GREEK SMALL LETTER BETA	8859-7E2, WGL4
03B3	GREEK SMALL LETTER GAMMA	8859-7E3, WGL4
03B4	GREEK SMALL LETTER DELTA	8859-7E4, CP437EB, WGL4
03B5	GREEK SMALL LETTER EPSILON	8859-7E5, CP437EE, WGL4
03B6	GREEK SMALL LETTER ZETA	8859-7E6, WGL4
03B7	GREEK SMALL LETTER ETA	8859-7E7, WGL4
03B8	GREEK SMALL LETTER THETA	8859-7E8, WGL4
03B9	GREEK SMALL LETTER IOTA	8859-7E9, WGL4
03BA	GREEK SMALL LETTER KAPPA	8859-7EA, WGL4
03BB	GREEK SMALL LETTER LAMDA	8859-7EB, WGL4
03BC	GREEK SMALL LETTER MU	8859-7EC, WGL4
03BD	GREEK SMALL LETTER NU	8859-7ED, WGL4
03BE	GREEK SMALL LETTER XI	8859-7EE, WGL4
03BF	GREEK SMALL LETTER OMICRON	8859-7EF, WGL4
03C0	GREEK SMALL LETTER PI	8859-7F0, CP437E3, WGL4, ROMANB9
03C1	GREEK SMALL LETTER RHO	8859-7F1, WGL4
03C2	GREEK SMALL LETTER FINAL SIGMA	8859-7F2, WGL4
03C3	GREEK SMALL LETTER SIGMA	8859-7F3, CP437E5, WGL4
03C4	GREEK SMALL LETTER TAU	8859-7F4, CP437E7, WGL4
03C5	GREEK SMALL LETTER UPSILON	8859-7F5, WGL4
03C6	GREEK SMALL LETTER PHI	8859-7F6, CP437ED, WGL4
03C7	GREEK SMALL LETTER CHI	8859-7F7, WGL4
03C8	GREEK SMALL LETTER PSI	8859-7F8, WGL4
03C9	GREEK SMALL LETTER OMEGA	8859-7F9, WGL4
03CA	GREEK SMALL LETTER IOTA WITH DIALYTIKA	8859-7FA, WGL4
03CB	GREEK SMALL LETTER UPSILON WITH DIALYTIKA	8859-7FB, WGL4
03CC	GREEK SMALL LETTER OMICRON WITH TONOS	8859-7FC, WGL4
03CD	GREEK SMALL LETTER UPSILON WITH TONOS	8859-7FD, WGL4
03CE	GREEK SMALL LETTER OMEGA WITH TONOS	8859-7FE, WGL4
03D7	GREEK KAI SYMBOL (?)	AUX-G
03DA	GREEK LETTER STIGMA	AUX-G
03DB	GREEK SMALL LETTER STIGMA (?)	AUX-G
03DC	GREEK LETTER DIGAMMA	AUX-G
03DD	GREEK SMALL LETTER DIGAMMA (?)	AUX-G
03DE	GREEK LETTER KOPPA	AUX-G
03DF	GREEK SMALL LETTER KOPPA (?)	AUX-G
03E0	GREEK LETTER SAMPI	AUX-G
03E1	GREEK SMALL LETTER SAMPI (?)	AUX-G
0400	CYRILLIC CAPITAL LETTER IE WITH GRAVE (?)	AUX-C
0401	CYRILLIC CAPITAL LETTER IO	8859-5A1, WGL4
0402	CYRILLIC CAPITAL LETTER DJE (Serbocroatian)	8859-5A2, WGL4
0403	CYRILLIC CAPITAL LETTER GJE	8859-5A3, WGL4
0404	CYRILLIC CAPITAL LETTER UKRAINIAN IE	8859-5A4, WGL4
0405	CYRILLIC CAPITAL LETTER DZE	8859-5A5, WGL4
0406	CYRILLIC CAPITAL LETTER BYELORUSSIAN-UKRAINIAN I	8859-5A6, WGL4
0407	CYRILLIC CAPITAL LETTER YI (Ukrainian)	8859-5A7, WGL4
0408	CYRILLIC CAPITAL LETTER JE	8859-5A8, WGL4
0409	CYRILLIC CAPITAL LETTER LJE	8859-5A9, WGL4
040A	CYRILLIC CAPITAL LETTER NJE	8859-5AA, WGL4
040B	CYRILLIC CAPITAL LETTER TSHE (Serbocroatian)	8859-5AB, WGL4
040C	CYRILLIC CAPITAL LETTER KJE	8859-5AC, WGL4
040D	CYRILLIC SMALL LETTER E WITH GRAVE (?)	AUX-C
040E	CYRILLIC CAPITAL LETTER SHORT U (Byelorussian)	8859-5AE, WGL4
040F	CYRILLIC CAPITAL LETTER DZHE	8859-5AF, WGL4
0410	CYRILLIC CAPITAL LETTER A	8859-5B0, WGL4
0411	CYRILLIC CAPITAL LETTER BE	8859-5B1, WGL4
0412	CYRILLIC CAPITAL LETTER VE	8859-5B2, WGL4
0413	CYRILLIC CAPITAL LETTER GHE	8859-5B3, WGL4
0414	CYRILLIC CAPITAL LETTER DE	8859-5B4, WGL4
0415	CYRILLIC CAPITAL LETTER IE	8859-5B5, WGL4
0416	CYRILLIC CAPITAL LETTER ZHE	8859-5B6, WGL4
0417	CYRILLIC CAPITAL LETTER ZE	8859-5B7, WGL4
0418	CYRILLIC CAPITAL LETTER I	8859-5B8, WGL4
0419	CYRILLIC CAPITAL LETTER SHORT I	8859-5B9, WGL4
041A	CYRILLIC CAPITAL LETTER KA	8859-5BA, WGL4
041B	CYRILLIC CAPITAL LETTER EL	8859-5BB, WGL4
041C	CYRILLIC CAPITAL LETTER EM	8859-5BC, WGL4
041D	CYRILLIC CAPITAL LETTER EN	8859-5BD, WGL4
041E	CYRILLIC CAPITAL LETTER O	8859-5BE, WGL4
041F	CYRILLIC CAPITAL LETTER PE	8859-5BF, WGL4
0420	CYRILLIC CAPITAL LETTER ER	8859-5C0, WGL4
0421	CYRILLIC CAPITAL LETTER ES	8859-5C1, WGL4
0422	CYRILLIC CAPITAL LETTER TE	8859-5C2, WGL4
0423	CYRILLIC CAPITAL LETTER U	8859-5C3, WGL4
0424	CYRILLIC CAPITAL LETTER EF	8859-5C4, WGL4
0425	CYRILLIC CAPITAL LETTER HA	8859-5C5, WGL4
0426	CYRILLIC CAPITAL LETTER TSE	8859-5C6, WGL4
0427	CYRILLIC CAPITAL LETTER CHE	8859-5C7, WGL4
0428	CYRILLIC CAPITAL LETTER SHA	8859-5C8, WGL4
0429	CYRILLIC CAPITAL LETTER SHCHA	8859-5C9, WGL4
042A	CYRILLIC CAPITAL LETTER HARD SIGN	8859-5CA, WGL4
042B	CYRILLIC CAPITAL LETTER YERU	8859-5CB, WGL4
042C	CYRILLIC CAPITAL LETTER SOFT SIGN	8859-5CC, WGL4
042D	CYRILLIC CAPITAL LETTER E	8859-5CD, WGL4
042E	CYRILLIC CAPITAL LETTER YU	8859-5CE, WGL4
042F	CYRILLIC CAPITAL LETTER YA	8859-5CF, WGL4
0430	CYRILLIC SMALL LETTER A	8859-5D0, WGL4
0431	CYRILLIC SMALL LETTER BE	8859-5D1, WGL4
0432	CYRILLIC SMALL LETTER VE	8859-5D2, WGL4
0433	CYRILLIC SMALL LETTER GHE	8859-5D3, WGL4
0434	CYRILLIC SMALL LETTER DE	8859-5D4, WGL4
0435	CYRILLIC SMALL LETTER IE	8859-5D5, WGL4
0436	CYRILLIC SMALL LETTER ZHE	8859-5D6, WGL4
0437	CYRILLIC SMALL LETTER ZE	8859-5D7, WGL4
0438	CYRILLIC SMALL LETTER I	8859-5D8, WGL4
0439	CYRILLIC SMALL LETTER SHORT I	8859-5D9, WGL4
043A	CYRILLIC SMALL LETTER KA	8859-5DA, WGL4
043B	CYRILLIC SMALL LETTER EL	8859-5DB, WGL4
043C	CYRILLIC SMALL LETTER EM	8859-5DC, WGL4
043D	CYRILLIC SMALL LETTER EN	8859-5DD, WGL4
043E	CYRILLIC SMALL LETTER O	8859-5DE, WGL4
043F	CYRILLIC SMALL LETTER PE	8859-5DF, WGL4
0440	CYRILLIC SMALL LETTER ER	8859-5E0, WGL4
0441	CYRILLIC SMALL LETTER ES	8859-5E1, WGL4
0442	CYRILLIC SMALL LETTER TE	8859-5E2, WGL4
0443	CYRILLIC SMALL LETTER U	8859-5E3, WGL4
0444	CYRILLIC SMALL LETTER EF	8859-5E4, WGL4
0445	CYRILLIC SMALL LETTER HA	8859-5E5, WGL4
0446	CYRILLIC SMALL LETTER TSE	8859-5E6, WGL4
0447	CYRILLIC SMALL LETTER CHE	8859-5E7, WGL4
0448	CYRILLIC SMALL LETTER SHA	8859-5E8, WGL4
0449	CYRILLIC SMALL LETTER SHCHA	8859-5E9, WGL4
044A	CYRILLIC SMALL LETTER HARD SIGN	8859-5EA, WGL4
044B	CYRILLIC SMALL LETTER YERU	8859-5EB, WGL4
044C	CYRILLIC SMALL LETTER SOFT SIGN	8859-5EC, WGL4
044D	CYRILLIC SMALL LETTER E	8859-5ED, WGL4
044E	CYRILLIC SMALL LETTER YU	8859-5EE, WGL4
044F	CYRILLIC SMALL LETTER YA	8859-5EF, WGL4
0450	CYRILLIC CAPITAL LETTER IE WITH GRAVE (?)	AUX-C
0451	CYRILLIC SMALL LETTER IO	8859-5F1, WGL4
0452	CYRILLIC SMALL LETTER DJE (Serbocroatian)	8859-5F2, WGL4
0453	CYRILLIC SMALL LETTER GJE	8859-5F3, WGL4
0454	CYRILLIC SMALL LETTER UKRAINIAN IE	8859-5F4, WGL4
0455	CYRILLIC SMALL LETTER DZE	8859-5F5, WGL4
0456	CYRILLIC SMALL LETTER BYELORUSSIAN-UKRAINIAN I	8859-5F6, WGL4
0457	CYRILLIC SMALL LETTER YI (Ukrainian)	8859-5F7, WGL4
0458	CYRILLIC SMALL LETTER JE	8859-5F8, WGL4
0459	CYRILLIC SMALL LETTER LJE	8859-5F9, WGL4
045A	CYRILLIC SMALL LETTER NJE	8859-5FA, WGL4
045B	CYRILLIC SMALL LETTER TSHE (Serbocroatian)	8859-5FB, WGL4
045C	CYRILLIC SMALL LETTER KJE	8859-5FC, WGL4
045D	CYRILLIC SMALL LETTER E WITH GRAVE (?)	AUX-C
045E	CYRILLIC SMALL LETTER SHORT U (Byelorussian)	8859-5FE, WGL4
045F	CYRILLIC SMALL LETTER DZHE	8859-5FF, WGL4
0490	CYRILLIC CAPITAL LETTER GHE WITH UPTURN	AUX-C, WGL4
0491	CYRILLIC SMALL LETTER GHE WITH UPTURN	AUX-C, WGL4
0492	CYRILLIC CAPITAL LETTER GHE WITH STROKE	AUX-C
0493	CYRILLIC SMALL LETTER GHE WITH STROKE	AUX-C
0494	CYRILLIC CAPITAL LETTER GHE WITH MIDDLE HOOK	AUX-C
0495	CYRILLIC SMALL LETTER GHE WITH MIDDLE HOOK	AUX-C
0496	CYRILLIC CAPITAL LETTER ZHE WITH DESCENDER	AUX-C
0497	CYRILLIC SMALL LETTER ZHE WITH DESCENDER	AUX-C
0498	CYRILLIC CAPITAL LETTER ZE WITH DESCENDER	AUX-C
0499	CYRILLIC SMALL LETTER ZE WITH DESCENDER	AUX-C
049A	CYRILLIC CAPITAL LETTER KA WITH DESCENDER	AUX-C
049B	CYRILLIC SMALL LETTER KA WITH DESCENDER	AUX-C
049C	CYRILLIC CAPITAL LETTER KA WITH VERTICAL STROKE	AUX-C
049D	CYRILLIC SMALL LETTER KA WITH VERTICAL STROKE	AUX-C
049E	CYRILLIC CAPITAL LETTER KA WITH STROKE	AUX-C
049F	CYRILLIC SMALL LETTER KA WITH STROKE	AUX-C
04A0	CYRILLIC CAPITAL LETTER BASHKIR KA	AUX-C
04A1	CYRILLIC SMALL LETTER BASHKIR KA	AUX-C
04A2	CYRILLIC CAPITAL LETTER EN WITH DESCENDER	AUX-C
04A3	CYRILLIC SMALL LETTER EN WITH DESCENDER	AUX-C
04A4	CYRILLIC CAPITAL LIGATURE EN GHE	AUX-C
04A5	CYRILLIC SMALL LIGATURE EN GHE	AUX-C
04A6	CYRILLIC CAPITAL LETTER PE WITH MIDDLE HOOK (Abkhasian)	AUX-C
04A7	CYRILLIC SMALL LETTER PE WITH MIDDLE HOOK (Abkhasian)	AUX-C
04A8	CYRILLIC CAPITAL LETTER ABKHASIAN HA	AUX-C
04A9	CYRILLIC SMALL LETTER ABKHASIAN HA	AUX-C
04AA	CYRILLIC CAPITAL LETTER ES WITH DESCENDER	AUX-C
04AB	CYRILLIC SMALL LETTER ES WITH DESCENDER	AUX-C
04AC	CYRILLIC CAPITAL LETTER TE WITH DESCENDER	AUX-C
04AD	CYRILLIC SMALL LETTER TE WITH DESCENDER	AUX-C
04AE	CYRILLIC CAPITAL LETTER STRAIGHT U	AUX-C
04AF	CYRILLIC SMALL LETTER STRAIGHT U	AUX-C
04B0	CYRILLIC CAPITAL LETTER STRAIGHT U WITH STROKE	AUX-C
04B1	CYRILLIC SMALL LETTER STRAIGHT U WITH STROKE	AUX-C
04B2	CYRILLIC CAPITAL LETTER HA WITH DESCENDER	AUX-C
04B3	CYRILLIC SMALL LETTER HA WITH DESCENDER	AUX-C
04B4	CYRILLIC CAPITAL LIGATURE TE TSE (Abkhasian)	AUX-C
04B5	CYRILLIC SMALL LIGATURE TE TSE (Abkhasian)	AUX-C
04B6	CYRILLIC CAPITAL LETTER CHE WITH DESCENDER	AUX-C
04B7	CYRILLIC SMALL LETTER CHE WITH DESCENDER	AUX-C
04B8	CYRILLIC CAPITAL LETTER CHE WITH VERTICAL STROKE	AUX-C
04B9	CYRILLIC SMALL LETTER CHE WITH VERTICAL STROKE	AUX-C
04BA	CYRILLIC CAPITAL LETTER SHHA	AUX-C
04BB	CYRILLIC SMALL LETTER SHHA	AUX-C
04BC	CYRILLIC CAPITAL LETTER ABKHASIAN CHE	AUX-C
04BD	CYRILLIC SMALL LETTER ABKHASIAN CHE	AUX-C
04BE	CYRILLIC CAPITAL LETTER ABKHASIAN CHE WITH DESCENDER	AUX-C
04BF	CYRILLIC SMALL LETTER ABKHASIAN CHE WITH DESCENDER	AUX-C
04C0	CYRILLIC LETTER PALOCHKA	AUX-C
04C1	CYRILLIC CAPITAL LETTER ZHE WITH BREVE	AUX-C
04C2	CYRILLIC SMALL LETTER ZHE WITH BREVE	AUX-C
04C3	CYRILLIC CAPITAL LETTER KA WITH HOOK	AUX-C
04C4	CYRILLIC SMALL LETTER KA WITH HOOK	AUX-C
04C7	CYRILLIC CAPITAL LETTER EN WITH HOOK	AUX-C
04C8	CYRILLIC SMALL LETTER EN WITH HOOK	AUX-C
04CB	CYRILLIC CAPITAL LETTER KHAKASSIAN CHE	AUX-C
04CC	CYRILLIC SMALL LETTER KHAKASSIAN CHE	AUX-C
04D0	CYRILLIC CAPITAL LETTER A WITH BREVE	AUX-C
04D1	CYRILLIC SMALL LETTER A WITH BREVE	AUX-C
04D2	CYRILLIC CAPITAL LETTER A WITH DIAERESIS	AUX-C
04D3	CYRILLIC SMALL LETTER A WITH DIAERESIS	AUX-C
04D4	CYRILLIC CAPITAL LIGATURE A IE	AUX-C
04D5	CYRILLIC SMALL LIGATURE A IE	AUX-C
04D6	CYRILLIC CAPITAL LETTER IE WITH BREVE	AUX-C
04D7	CYRILLIC SMALL LETTER IE WITH BREVE	AUX-C
04D8	CYRILLIC CAPITAL LETTER SCHWA	AUX-C
04D9	CYRILLIC SMALL LETTER SCHWA	AUX-C
04DA	CYRILLIC CAPITAL LETTER SCHWA WITH DIAERESIS	AUX-C
04DB	CYRILLIC SMALL LETTER SCHWA WITH DIAERESIS	AUX-C
04DC	CYRILLIC CAPITAL LETTER ZHE WITH DIAERESIS	AUX-C
04DD	CYRILLIC SMALL LETTER ZHE WITH DIAERESIS	AUX-C
04DE	CYRILLIC CAPITAL LETTER ZE WITH DIAERESIS	AUX-C
04DF	CYRILLIC SMALL LETTER ZE WITH DIAERESIS	AUX-C
04E0	CYRILLIC CAPITAL LETTER ABKHASIAN DZE	AUX-C
04E1	CYRILLIC SMALL LETTER ABKHASIAN DZE	AUX-C
04E2	CYRILLIC CAPITAL LETTER I WITH MACRON	AUX-C
04E3	CYRILLIC SMALL LETTER I WITH MACRON	AUX-C
04E4	CYRILLIC CAPITAL LETTER I WITH DIAERESIS	AUX-C
04E5	CYRILLIC SMALL LETTER I WITH DIAERESIS	AUX-C
04E6	CYRILLIC CAPITAL LETTER O WITH DIAERESIS	AUX-C
04E7	CYRILLIC SMALL LETTER O WITH DIAERESIS	AUX-C
04E8	CYRILLIC CAPITAL LETTER BARRED O	AUX-C
04E9	CYRILLIC SMALL LETTER BARRED O	AUX-C
04EA	CYRILLIC CAPITAL LETTER BARRED O WITH DIAERESIS	AUX-C
04EB	CYRILLIC SMALL LETTER BARRED O WITH DIAERESIS	AUX-C
04EE	CYRILLIC CAPITAL LETTER U WITH MACRON	AUX-C
04EF	CYRILLIC SMALL LETTER U WITH MACRON	AUX-C
04F0	CYRILLIC CAPITAL LETTER U WITH DIAERESIS	AUX-C
04F1	CYRILLIC SMALL LETTER U WITH DIAERESIS	AUX-C
04F2	CYRILLIC CAPITAL LETTER U WITH DOUBLE ACUTE	AUX-C
04F3	CYRILLIC SMALL LETTER U WITH DOUBLE ACUTE	AUX-C
04F4	CYRILLIC CAPITAL LETTER CHE WITH DIAERESIS	AUX-C
04F5	CYRILLIC SMALL LETTER CHE WITH DIAERESIS	AUX-C
04F8	CYRILLIC CAPITAL LETTER YERU WITH DIAERESIS	AUX-C
04F9	CYRILLIC SMALL LETTER YERU WITH DIAERESIS	AUX-C
1E02	LATIN CAPITAL LETTER B WITH DOT ABOVE	8859-14A1
1E03	LATIN SMALL LETTER B WITH DOT ABOVE	8859-14A2
1E0A	LATIN CAPITAL LETTER D WITH DOT ABOVE	8859-14A6
1E0B	LATIN SMALL LETTER D WITH DOT ABOVE	8859-14AB
1E1E	LATIN CAPITAL LETTER F WITH DOT ABOVE	8859-14B0
1E1F	LATIN SMALL LETTER F WITH DOT ABOVE	8859-14B1
1E40	LATIN CAPITAL LETTER M WITH DOT ABOVE	8859-14B4
1E41	LATIN SMALL LETTER M WITH DOT ABOVE	8859-14B5
1E56	LATIN CAPITAL LETTER P WITH DOT ABOVE	8859-14B7
1E57	LATIN SMALL LETTER P WITH DOT ABOVE	8859-14B9
1E60	LATIN CAPITAL LETTER S WITH DOT ABOVE	8859-14BB
1E61	LATIN SMALL LETTER S WITH DOT ABOVE	8859-14BF
1E6A	LATIN CAPITAL LETTER T WITH DOT ABOVE	8859-14D7
1E6B	LATIN SMALL LETTER T WITH DOT ABOVE	8859-14F7
1E80	LATIN CAPITAL LETTER W WITH GRAVE	8859-14A8, WGL4
1E81	LATIN SMALL LETTER W WITH GRAVE	8859-14B8, WGL4
1E82	LATIN CAPITAL LETTER W WITH ACUTE	8859-14AA, WGL4
1E83	LATIN SMALL LETTER W WITH ACUTE	8859-14BA, WGL4
1E84	LATIN CAPITAL LETTER W WITH DIAERESIS	8859-14BD, WGL4
1E85	LATIN SMALL LETTER W WITH DIAERESIS	8859-14BE, WGL4
1E9B	LATIN SMALL LETTER LONG S WITH DOT ABOVE	AUX-O
1EF2	LATIN CAPITAL LETTER Y WITH GRAVE	8859-14AC, WGL4
1EF3	LATIN SMALL LETTER Y WITH GRAVE	8859-14BC, WGL4
1F00	GREEK SMALL LETTER ALPHA WITH PSILI	GREEK-POLYTONIC
1F01	GREEK SMALL LETTER ALPHA WITH DASIA	GREEK-POLYTONIC
1F02	GREEK SMALL LETTER ALPHA WITH PSILI AND VARIA	GREEK-POLYTONIC
1F03	GREEK SMALL LETTER ALPHA WITH DASIA AND VARIA	GREEK-POLYTONIC
1F04	GREEK SMALL LETTER ALPHA WITH PSILI AND OXIA	GREEK-POLYTONIC
1F05	GREEK SMALL LETTER ALPHA WITH DASIA AND OXIA	GREEK-POLYTONIC
1F06	GREEK SMALL LETTER ALPHA WITH PSILI AND PERISPOMENI	GREEK-POLYTONIC
1F07	GREEK SMALL LETTER ALPHA WITH DASIA AND PERISPOMENI	GREEK-POLYTONIC
1F08	GREEK CAPITAL LETTER ALPHA WITH PSILI	GREEK-POLYTONIC
1F09	GREEK CAPITAL LETTER ALPHA WITH DASIA	GREEK-POLYTONIC
1F0A	GREEK CAPITAL LETTER ALPHA WITH PSILI AND VARIA	GREEK-POLYTONIC
1F0B	GREEK CAPITAL LETTER ALPHA WITH DASIA AND VARIA	GREEK-POLYTONIC
1F0C	GREEK CAPITAL LETTER ALPHA WITH PSILI AND OXIA	GREEK-POLYTONIC
1F0D	GREEK CAPITAL LETTER ALPHA WITH DASIA AND OXIA	GREEK-POLYTONIC
1F0E	GREEK CAPITAL LETTER ALPHA WITH PSILI AND PERISPOMENI	GREEK-POLYTONIC
1F0F	GREEK CAPITAL LETTER ALPHA WITH DASIA AND PERISPOMENI	GREEK-POLYTONIC
1F10	GREEK SMALL LETTER EPSILON WITH PSILI	GREEK-POLYTONIC
1F11	GREEK SMALL LETTER EPSILON WITH DASIA	GREEK-POLYTONIC
1F12	GREEK SMALL LETTER EPSILON WITH PSILI AND VARIA	GREEK-POLYTONIC
1F13	GREEK SMALL LETTER EPSILON WITH DASIA AND VARIA	GREEK-POLYTONIC
1F14	GREEK SMALL LETTER EPSILON WITH PSILI AND OXIA	GREEK-POLYTONIC
1F15	GREEK SMALL LETTER EPSILON WITH DASIA AND OXIA	GREEK-POLYTONIC
1F18	GREEK CAPITAL LETTER EPSILON WITH PSILI	GREEK-POLYTONIC
1F19	GREEK CAPITAL LETTER EPSILON WITH DASIA	GREEK-POLYTONIC
1F1A	GREEK CAPITAL LETTER EPSILON WITH PSILI AND VARIA	GREEK-POLYTONIC
1F1B	GREEK CAPITAL LETTER EPSILON WITH DASIA AND VARIA	GREEK-POLYTONIC
1F1C	GREEK CAPITAL LETTER EPSILON WITH PSILI AND OXIA	GREEK-POLYTONIC
1F1D	GREEK CAPITAL LETTER EPSILON WITH DASIA AND OXIA	GREEK-POLYTONIC
1F20	GREEK SMALL LETTER ETA WITH PSILI	GREEK-POLYTONIC
1F21	GREEK SMALL LETTER ETA WITH DASIA	GREEK-POLYTONIC
1F22	GREEK SMALL LETTER ETA WITH PSILI AND VARIA	GREEK-POLYTONIC
1F23	GREEK SMALL LETTER ETA WITH DASIA AND VARIA	GREEK-POLYTONIC
1F24	GREEK SMALL LETTER ETA WITH PSILI AND OXIA	GREEK-POLYTONIC
1F25	GREEK SMALL LETTER ETA WITH DASIA AND OXIA	GREEK-POLYTONIC
1F26	GREEK SMALL LETTER ETA WITH PSILI AND PERISPOMENI	GREEK-POLYTONIC
1F27	GREEK SMALL LETTER ETA WITH DASIA AND PERISPOMENI	GREEK-POLYTONIC
1F28	GREEK CAPITAL LETTER ETA WITH PSILI	GREEK-POLYTONIC
1F29	GREEK CAPITAL LETTER ETA WITH DASIA	GREEK-POLYTONIC
1F2A	GREEK CAPITAL LETTER ETA WITH PSILI AND VARIA	GREEK-POLYTONIC
1F2B	GREEK CAPITAL LETTER ETA WITH DASIA AND VARIA	GREEK-POLYTONIC
1F2C	GREEK CAPITAL LETTER ETA WITH PSILI AND OXIA	GREEK-POLYTONIC
1F2D	GREEK CAPITAL LETTER ETA WITH DASIA AND OXIA	GREEK-POLYTONIC
1F2E	GREEK CAPITAL LETTER ETA WITH PSILI AND PERISPOMENI	GREEK-POLYTONIC
1F2F	GREEK CAPITAL LETTER ETA WITH DASIA AND PERISPOMENI	GREEK-POLYTONIC
1F30	GREEK SMALL LETTER IOTA WITH PSILI	GREEK-POLYTONIC
1F31	GREEK SMALL LETTER IOTA WITH DASIA	GREEK-POLYTONIC
1F32	GREEK SMALL LETTER IOTA WITH PSILI AND VARIA	GREEK-POLYTONIC
1F33	GREEK SMALL LETTER IOTA WITH DASIA AND VARIA	GREEK-POLYTONIC
1F34	GREEK SMALL LETTER IOTA WITH PSILI AND OXIA	GREEK-POLYTONIC
1F35	GREEK SMALL LETTER IOTA WITH DASIA AND OXIA	GREEK-POLYTONIC
1F36	GREEK SMALL LETTER IOTA WITH PSILI AND PERISPOMENI	GREEK-POLYTONIC
1F37	GREEK SMALL LETTER IOTA WITH DASIA AND PERISPOMENI	GREEK-POLYTONIC
1F38	GREEK CAPITAL LETTER IOTA WITH PSILI	GREEK-POLYTONIC
1F39	GREEK CAPITAL LETTER IOTA WITH DASIA	GREEK-POLYTONIC
1F3A	GREEK CAPITAL LETTER IOTA WITH PSILI AND VARIA	GREEK-POLYTONIC
1F3B	GREEK CAPITAL LETTER IOTA WITH DASIA AND VARIA	GREEK-POLYTONIC
1F3C	GREEK CAPITAL LETTER IOTA WITH PSILI AND OXIA	GREEK-POLYTONIC
1F3D	GREEK CAPITAL LETTER IOTA WITH DASIA AND OXIA	GREEK-POLYTONIC
1F3E	GREEK CAPITAL LETTER IOTA WITH PSILI AND PERISPOMENI	GREEK-POLYTONIC
1F3F	GREEK CAPITAL LETTER IOTA WITH DASIA AND PERISPOMENI	GREEK-POLYTONIC
1F40	GREEK SMALL LETTER OMICRON WITH PSILI	GREEK-POLYTONIC
1F41	GREEK SMALL LETTER OMICRON WITH DASIA	GREEK-POLYTONIC
1F42	GREEK SMALL LETTER OMICRON WITH PSILI AND VARIA	GREEK-POLYTONIC
1F43	GREEK SMALL LETTER OMICRON WITH DASIA AND VARIA	GREEK-POLYTONIC
1F44	GREEK SMALL LETTER OMICRON WITH PSILI AND OXIA	GREEK-POLYTONIC
1F45	GREEK SMALL LETTER OMICRON WITH DASIA AND OXIA	GREEK-POLYTONIC
1F48	GREEK CAPITAL LETTER OMICRON WITH PSILI	GREEK-POLYTONIC
1F49	GREEK CAPITAL LETTER OMICRON WITH DASIA	GREEK-POLYTONIC
1F4A	GREEK CAPITAL LETTER OMICRON WITH PSILI AND VARIA	GREEK-POLYTONIC
1F4B	GREEK CAPITAL LETTER OMICRON WITH DASIA AND VARIA	GREEK-POLYTONIC
1F4C	GREEK CAPITAL LETTER OMICRON WITH PSILI AND OXIA	GREEK-POLYTONIC
1F4D	GREEK CAPITAL LETTER OMICRON WITH DASIA AND OXIA	GREEK-POLYTONIC
1F50	GREEK SMALL LETTER UPSILON WITH PSILI	GREEK-POLYTONIC
1F51	GREEK SMALL LETTER UPSILON WITH DASIA	GREEK-POLYTONIC
1F52	GREEK SMALL LETTER UPSILON WITH PSILI AND VARIA	GREEK-POLYTONIC
1F53	GREEK SMALL LETTER UPSILON WITH DASIA AND VARIA	GREEK-POLYTONIC
1F54	GREEK SMALL LETTER UPSILON WITH PSILI AND OXIA	GREEK-POLYTONIC
1F55	GREEK SMALL LETTER UPSILON WITH DASIA AND OXIA	GREEK-POLYTONIC
1F56	GREEK SMALL LETTER UPSILON WITH PSILI AND PERISPOMENI	GREEK-POLYTONIC
1F57	GREEK SMALL LETTER UPSILON WITH DASIA AND PERISPOMENI	GREEK-POLYTONIC
1F59	GREEK CAPITAL LETTER UPSILON WITH DASIA	GREEK-POLYTONIC
1F5B	GREEK CAPITAL LETTER UPSILON WITH DASIA AND VARIA	GREEK-POLYTONIC
1F5D	GREEK CAPITAL LETTER UPSILON WITH DASIA AND OXIA	GREEK-POLYTONIC
1F5F	GREEK CAPITAL LETTER UPSILON WITH DASIA AND PERISPOMENI	GREEK-POLYTONIC
1F60	GREEK SMALL LETTER OMEGA WITH PSILI	GREEK-POLYTONIC
1F61	GREEK SMALL LETTER OMEGA WITH DASIA	GREEK-POLYTONIC
1F62	GREEK SMALL LETTER OMEGA WITH PSILI AND VARIA	GREEK-POLYTONIC
1F63	GREEK SMALL LETTER OMEGA WITH DASIA AND VARIA	GREEK-POLYTONIC
1F64	GREEK SMALL LETTER OMEGA WITH PSILI AND OXIA	GREEK-POLYTONIC
1F65	GREEK SMALL LETTER OMEGA WITH DASIA AND OXIA	GREEK-POLYTONIC
1F66	GREEK SMALL LETTER OMEGA WITH PSILI AND PERISPOMENI	GREEK-POLYTONIC
1F67	GREEK SMALL LETTER OMEGA WITH DASIA AND PERISPOMENI	GREEK-POLYTONIC
1F68	GREEK CAPITAL LETTER OMEGA WITH PSILI	GREEK-POLYTONIC
1F69	GREEK CAPITAL LETTER OMEGA WITH DASIA	GREEK-POLYTONIC
1F6A	GREEK CAPITAL LETTER OMEGA WITH PSILI AND VARIA	GREEK-POLYTONIC
1F6B	GREEK CAPITAL LETTER OMEGA WITH DASIA AND VARIA	GREEK-POLYTONIC
1F6C	GREEK CAPITAL LETTER OMEGA WITH PSILI AND OXIA	GREEK-POLYTONIC
1F6D	GREEK CAPITAL LETTER OMEGA WITH DASIA AND OXIA	GREEK-POLYTONIC
1F6E	GREEK CAPITAL LETTER OMEGA WITH PSILI AND PERISPOMENI	GREEK-POLYTONIC
1F6F	GREEK CAPITAL LETTER OMEGA WITH DASIA AND PERISPOMENI	GREEK-POLYTONIC
1F70	GREEK SMALL LETTER ALPHA WITH VARIA	GREEK-POLYTONIC
1F71	GREEK SMALL LETTER ALPHA WITH OXIA	GREEK-POLYTONIC
1F72	GREEK SMALL LETTER EPSILON WITH VARIA	GREEK-POLYTONIC
1F73	GREEK SMALL LETTER EPSILON WITH OXIA	GREEK-POLYTONIC
1F74	GREEK SMALL LETTER ETA WITH VARIA	GREEK-POLYTONIC
1F75	GREEK SMALL LETTER ETA WITH OXIA	GREEK-POLYTONIC
1F76	GREEK SMALL LETTER IOTA WITH VARIA	GREEK-POLYTONIC
1F77	GREEK SMALL LETTER IOTA WITH OXIA	GREEK-POLYTONIC
1F78	GREEK SMALL LETTER OMICRON WITH VARIA	GREEK-POLYTONIC
1F79	GREEK SMALL LETTER OMICRON WITH OXIA	GREEK-POLYTONIC
1F7A	GREEK SMALL LETTER UPSILON WITH VARIA	GREEK-POLYTONIC
1F7B	GREEK SMALL LETTER UPSILON WITH OXIA	GREEK-POLYTONIC
1F7C	GREEK SMALL LETTER OMEGA WITH VARIA	GREEK-POLYTONIC
1F7D	GREEK SMALL LETTER OMEGA WITH OXIA	GREEK-POLYTONIC
1F80	GREEK SMALL LETTER ALPHA WITH PSILI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F81	GREEK SMALL LETTER ALPHA WITH DASIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F82	GREEK SMALL LETTER ALPHA WITH PSILI AND VARIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F83	GREEK SMALL LETTER ALPHA WITH DASIA AND VARIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F84	GREEK SMALL LETTER ALPHA WITH PSILI AND OXIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F85	GREEK SMALL LETTER ALPHA WITH DASIA AND OXIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F86	GREEK SMALL LETTER ALPHA WITH PSILI AND PERISPOMENI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F87	GREEK SMALL LETTER ALPHA WITH DASIA AND PERISPOMENI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F88	GREEK CAPITAL LETTER ALPHA WITH PSILI AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F89	GREEK CAPITAL LETTER ALPHA WITH DASIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F8A	GREEK CAPITAL LETTER ALPHA WITH PSILI AND VARIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F8B	GREEK CAPITAL LETTER ALPHA WITH DASIA AND VARIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F8C	GREEK CAPITAL LETTER ALPHA WITH PSILI AND OXIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F8D	GREEK CAPITAL LETTER ALPHA WITH DASIA AND OXIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F8E	GREEK CAPITAL LETTER ALPHA WITH PSILI AND PERISPOMENI AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F8F	GREEK CAPITAL LETTER ALPHA WITH DASIA AND PERISPOMENI AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F90	GREEK SMALL LETTER ETA WITH PSILI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F91	GREEK SMALL LETTER ETA WITH DASIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F92	GREEK SMALL LETTER ETA WITH PSILI AND VARIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F93	GREEK SMALL LETTER ETA WITH DASIA AND VARIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F94	GREEK SMALL LETTER ETA WITH PSILI AND OXIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F95	GREEK SMALL LETTER ETA WITH DASIA AND OXIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F96	GREEK SMALL LETTER ETA WITH PSILI AND PERISPOMENI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F97	GREEK SMALL LETTER ETA WITH DASIA AND PERISPOMENI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1F98	GREEK CAPITAL LETTER ETA WITH PSILI AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F99	GREEK CAPITAL LETTER ETA WITH DASIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F9A	GREEK CAPITAL LETTER ETA WITH PSILI AND VARIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F9B	GREEK CAPITAL LETTER ETA WITH DASIA AND VARIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F9C	GREEK CAPITAL LETTER ETA WITH PSILI AND OXIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F9D	GREEK CAPITAL LETTER ETA WITH DASIA AND OXIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F9E	GREEK CAPITAL LETTER ETA WITH PSILI AND PERISPOMENI AND PROSGEGRAMMENI	GREEK-POLYTONIC
1F9F	GREEK CAPITAL LETTER ETA WITH DASIA AND PERISPOMENI AND PROSGEGRAMMENI	GREEK-POLYTONIC
1FA0	GREEK SMALL LETTER OMEGA WITH PSILI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FA1	GREEK SMALL LETTER OMEGA WITH DASIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FA2	GREEK SMALL LETTER OMEGA WITH PSILI AND VARIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FA3	GREEK SMALL LETTER OMEGA WITH DASIA AND VARIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FA4	GREEK SMALL LETTER OMEGA WITH PSILI AND OXIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FA5	GREEK SMALL LETTER OMEGA WITH DASIA AND OXIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FA6	GREEK SMALL LETTER OMEGA WITH PSILI AND PERISPOMENI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FA7	GREEK SMALL LETTER OMEGA WITH DASIA AND PERISPOMENI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FA8	GREEK CAPITAL LETTER OMEGA WITH PSILI AND PROSGEGRAMMENI	GREEK-POLYTONIC
1FA9	GREEK CAPITAL LETTER OMEGA WITH DASIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1FAA	GREEK CAPITAL LETTER OMEGA WITH PSILI AND VARIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1FAB	GREEK CAPITAL LETTER OMEGA WITH DASIA AND VARIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1FAC	GREEK CAPITAL LETTER OMEGA WITH PSILI AND OXIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1FAD	GREEK CAPITAL LETTER OMEGA WITH DASIA AND OXIA AND PROSGEGRAMMENI	GREEK-POLYTONIC
1FAE	GREEK CAPITAL LETTER OMEGA WITH PSILI AND PERISPOMENI AND PROSGEGRAMMENI	GREEK-POLYTONIC
1FAF	GREEK CAPITAL LETTER OMEGA WITH DASIA AND PERISPOMENI AND PROSGEGRAMMENI	GREEK-POLYTONIC
1FB0	GREEK SMALL LETTER ALPHA WITH VRACHY	GREEK-POLYTONIC
1FB1	GREEK SMALL LETTER ALPHA WITH MACRON	GREEK-POLYTONIC
1FB2	GREEK SMALL LETTER ALPHA WITH VARIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FB3	GREEK SMALL LETTER ALPHA WITH YPOGEGRAMMENI	GREEK-POLYTONIC
1FB4	GREEK SMALL LETTER ALPHA WITH OXIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FB6	GREEK SMALL LETTER ALPHA WITH PERISPOMENI	GREEK-POLYTONIC
1FB7	GREEK SMALL LETTER ALPHA WITH PERISPOMENI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FB8	GREEK CAPITAL LETTER ALPHA WITH VRACHY	GREEK-POLYTONIC
1FB9	GREEK CAPITAL LETTER ALPHA WITH MACRON	GREEK-POLYTONIC
1FBA	GREEK CAPITAL LETTER ALPHA WITH VARIA	GREEK-POLYTONIC
1FBB	GREEK CAPITAL LETTER ALPHA WITH OXIA	GREEK-POLYTONIC
1FBC	GREEK CAPITAL LETTER ALPHA WITH PROSGEGRAMMENI	GREEK-POLYTONIC
1FBD	GREEK KORONIS	GREEK-POLYTONIC
1FBE	GREEK PROSGEGRAMMENI	GREEK-POLYTONIC
1FBF	GREEK PSILI	GREEK-POLYTONIC
1FC0	GREEK PERISPOMENI	GREEK-POLYTONIC
1FC1	GREEK DIALYTIKA AND PERISPOMENI	GREEK-POLYTONIC
1FC2	GREEK SMALL LETTER ETA WITH VARIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FC3	GREEK SMALL LETTER ETA WITH YPOGEGRAMMENI	GREEK-POLYTONIC
1FC4	GREEK SMALL LETTER ETA WITH OXIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FC6	GREEK SMALL LETTER ETA WITH PERISPOMENI	GREEK-POLYTONIC
1FC7	GREEK SMALL LETTER ETA WITH PERISPOMENI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FC8	GREEK CAPITAL LETTER EPSILON WITH VARIA	GREEK-POLYTONIC
1FC9	GREEK CAPITAL LETTER EPSILON WITH OXIA	GREEK-POLYTONIC
1FCA	GREEK CAPITAL LETTER ETA WITH VARIA	GREEK-POLYTONIC
1FCB	GREEK CAPITAL LETTER ETA WITH OXIA	GREEK-POLYTONIC
1FCC	GREEK CAPITAL LETTER ETA WITH PROSGEGRAMMENI	GREEK-POLYTONIC
1FCD	GREEK PSILI AND VARIA	GREEK-POLYTONIC
1FCE	GREEK PSILI AND OXIA	GREEK-POLYTONIC
1FCF	GREEK PSILI AND PERISPOMENI	GREEK-POLYTONIC
1FD0	GREEK SMALL LETTER IOTA WITH VRACHY	GREEK-POLYTONIC
1FD1	GREEK SMALL LETTER IOTA WITH MACRON	GREEK-POLYTONIC
1FD2	GREEK SMALL LETTER IOTA WITH DIALYTIKA AND VARIA	GREEK-POLYTONIC
1FD3	GREEK SMALL LETTER IOTA WITH DIALYTIKA AND OXIA	GREEK-POLYTONIC
1FD6	GREEK SMALL LETTER IOTA WITH PERISPOMENI	GREEK-POLYTONIC
1FD7	GREEK SMALL LETTER IOTA WITH DIALYTIKA AND PERISPOMENI	GREEK-POLYTONIC
1FD8	GREEK CAPITAL LETTER IOTA WITH VRACHY	GREEK-POLYTONIC
1FD9	GREEK CAPITAL LETTER IOTA WITH MACRON	GREEK-POLYTONIC
1FDA	GREEK CAPITAL LETTER IOTA WITH VARIA	GREEK-POLYTONIC
1FDB	GREEK CAPITAL LETTER IOTA WITH OXIA	GREEK-POLYTONIC
1FDD	GREEK DASIA AND VARIA	GREEK-POLYTONIC
1FDE	GREEK DASIA AND OXIA	GREEK-POLYTONIC
1FDF	GREEK DASIA AND PERISPOMENI	GREEK-POLYTONIC
1FE0	GREEK SMALL LETTER UPSILON WITH VRACHY	GREEK-POLYTONIC
1FE1	GREEK SMALL LETTER UPSILON WITH MACRON	GREEK-POLYTONIC
1FE2	GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND VARIA	GREEK-POLYTONIC
1FE3	GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND OXIA	GREEK-POLYTONIC
1FE4	GREEK SMALL LETTER RHO WITH PSILI	GREEK-POLYTONIC
1FE5	GREEK SMALL LETTER RHO WITH DASIA	GREEK-POLYTONIC
1FE6	GREEK SMALL LETTER UPSILON WITH PERISPOMENI	GREEK-POLYTONIC
1FE7	GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND PERISPOMENI	GREEK-POLYTONIC
1FE8	GREEK CAPITAL LETTER UPSILON WITH VRACHY	GREEK-POLYTONIC
1FE9	GREEK CAPITAL LETTER UPSILON WITH MACRON	GREEK-POLYTONIC
1FEA	GREEK CAPITAL LETTER UPSILON WITH VARIA	GREEK-POLYTONIC
1FEB	GREEK CAPITAL LETTER UPSILON WITH OXIA	GREEK-POLYTONIC
1FEC	GREEK CAPITAL LETTER RHO WITH DASIA	GREEK-POLYTONIC
1FED	GREEK DIALYTIKA AND VARIA	GREEK-POLYTONIC
1FEE	GREEK DIALYTIKA AND OXIA	GREEK-POLYTONIC
1FEF	GREEK VARIA	GREEK-POLYTONIC
1FF2	GREEK SMALL LETTER OMEGA WITH VARIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FF3	GREEK SMALL LETTER OMEGA WITH YPOGEGRAMMENI	GREEK-POLYTONIC
1FF4	GREEK SMALL LETTER OMEGA WITH OXIA AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FF6	GREEK SMALL LETTER OMEGA WITH PERISPOMENI	GREEK-POLYTONIC
1FF7	GREEK SMALL LETTER OMEGA WITH PERISPOMENI AND YPOGEGRAMMENI	GREEK-POLYTONIC
1FF8	GREEK CAPITAL LETTER OMICRON WITH VARIA	GREEK-POLYTONIC
1FF9	GREEK CAPITAL LETTER OMICRON WITH OXIA	GREEK-POLYTONIC
1FFA	GREEK CAPITAL LETTER OMEGA WITH VARIA	GREEK-POLYTONIC
1FFB	GREEK CAPITAL LETTER OMEGA WITH OXIA	GREEK-POLYTONIC
1FFC	GREEK CAPITAL LETTER OMEGA WITH PROSGEGRAMMENI	GREEK-POLYTONIC
1FFD	GREEK OXIA	GREEK-POLYTONIC
1FFE	GREEK DASIA	GREEK-POLYTONIC
2013	EN DASH	CP125296, WGL4, ROMAND0
2014	EM DASH	CP125297, WGL4, ROMAND1
2015	HORIZONTAL BAR	8859-7AF, 8859-10BD, LL8, WGL4
2017	DOUBLE LOW LINE	CP850F2, WGL4
2018	LEFT SINGLE QUOTATION MARK	CP125291, LL8, WGL4, ROMAND4
2019	RIGHT SINGLE QUOTATION MARK	CP125292, LL8, WGL4, ROMAND5
201A	SINGLE LOW-9 QUOTATION MARK	CP125282, WGL4, ROMANE2
201B	SINGLE HIGH-REVERSED-9 QUOTATION MARK	WGL4
201C	LEFT DOUBLE QUOTATION MARK	8859-13B4, CP125293, LL8, WGL4, ROMAND2
201D	RIGHT DOUBLE QUOTATION MARK	8859-13A1, CP125294, LL8, WGL4, ROMAND3
201E	DOUBLE LOW-9 QUOTATION MARK	8859-13A5, CP125284, WGL4, ROMANE3
2020	DAGGER	CP125286, WGL4, ROMANA0
2021	DOUBLE DAGGER	CP125287, WGL4, ROMANE0
2022	BULLET	CP125295, CP437FA, IBMGRAPH, WGL4, ROMANA5
2026	HORIZONTAL ELLIPSIS	CP125285, WGL4, ROMANC9
2030	PER MILLE SIGN	CP125289, WGL4, ROMANE4
2032	PRIME	WGL4
2033	DOUBLE PRIME	WGL4
2039	SINGLE LEFT-POINTING ANGLE QUOTATION MARK	CP12528B, WGL4, ROMANDC
203A	SINGLE RIGHT-POINTING ANGLE QUOTATION MARK	CP12529B, WGL4, ROMANDD
203C	DOUBLE EXCLAMATION MARK	IBMGRAPH, WGL4
203E	OVERLINE	WGL4
2044	FRACTION SLASH	WGL4, ROMANDA
204A	TIRONIAN ET SIGN (?)	AUX-B
207F	SUPERSCRIPT LATIN SMALL LETTER N	CP437FC, WGL4
2082	SUBSCRIPT TWO	AUX-B
20A3	FRENCH FRANC SIGN	WGL4
20A4	LIRA SIGN	WGL4
20A7	PESETA SIGN	CP4379E, WGL4
20AC	EURO SIGN	8859-15A4, CP125280, WGL4
20AF	DRACHMA SIGN (not yet under ballot) (?)	AUX-G
2105	CARE OF	WGL4
2113	SCRIPT SMALL L	WGL4
2116	NUMERO SIGN	8859-5F0, WGL4
2122	TRADE MARK SIGN	CP125299, LL8, WGL4, ROMANAA
2126	OHM SIGN	LL8, WGL4, ROMANBD
212E	ESTIMATED SYMBOL	WGL4
215B	VULGAR FRACTION ONE EIGHTH	LL8, WGL4
215C	VULGAR FRACTION THREE EIGHTHS	LL8, WGL4
215D	VULGAR FRACTION FIVE EIGHTHS	LL8, WGL4
215E	VULGAR FRACTION SEVEN EIGHTHS	LL8, WGL4
2190	LEFTWARDS ARROW	IBMGRAPH, LL8, AUX-B, WGL4, MATH-SMALL
2191	UPWARDS ARROW	IBMGRAPH, LL8, AUX-B, WGL4, MATH-SMALL
2192	RIGHTWARDS ARROW	IBMGRAPH, LL8, AUX-B, WGL4, MATH-SMALL
2193	DOWNWARDS ARROW	IBMGRAPH, LL8, AUX-B, WGL4, MATH-SMALL
2194	LEFT RIGHT ARROW	IBMGRAPH, WGL4
2195	UP DOWN ARROW	IBMGRAPH, WGL4
21A8	UP DOWN ARROW WITH BASE	IBMGRAPH, WGL4
2200	FOR ALL	MATH-SMALL
2202	PARTIAL DIFFERENTIAL	WGL4, ROMANB6, MATH-SMALL
2203	THERE EXISTS	MATH-SMALL
2206	INCREMENT	WGL4, ROMANC6
2208	ELEMENT OF	MATH-SMALL
2209	NOT AN ELEMENT OF	MATH-SMALL
220F	N-ARY PRODUCT	WGL4, ROMANB8
2211	N-ARY SUMMATION	WGL4, ROMANB7
2212	MINUS SIGN	WGL4
2215	DIVISION SLASH	WGL4
2219	BULLET OPERATOR	WGL4
221A	SQUARE ROOT	CP437FB, WGL4, ROMANC3
221E	INFINITY	CP437EC, WGL4, ROMANB0, MATH-SMALL
221F	RIGHT ANGLE	IBMGRAPH, WGL4
2227	LOGICAL AND	MATH-SMALL
2228	LOGICAL OR	MATH-SMALL
2229	INTERSECTION	CP437EF, WGL4, MATH-SMALL
222A	UNION	MATH-SMALL
222B	INTEGRAL	WGL4, ROMANBA
2248	ALMOST EQUAL TO	CP437F7, WGL4, ROMANC5, MATH-SMALL
2259	ESTIMATES	MATH-SMALL
2260	NOT EQUAL TO	AUX-B, WGL4, ROMANAD, MATH-SMALL
2261	IDENTICAL TO	CP437F0, WGL4, MATH-SMALL
2264	LESS-THAN OR EQUAL TO	CP437F3, AUX-B, WGL4, ROMANB2, MATH-SMALL
2265	GREATER-THAN OR EQUAL TO	CP437F2, AUX-B, WGL4, ROMANB3, MATH-SMALL
2282	SUBSET OF	MATH-SMALL
2283	SUPERSET OF	MATH-SMALL
2295	CIRCLED PLUS	MATH-SMALL
2297	CIRCLED TIMES	MATH-SMALL
2302	HOUSE	IBMGRAPH, WGL4
2310	REVERSED NOT SIGN	CP437A9, WGL4
2320	TOP HALF INTEGRAL	CP437F4, WGL4
2321	BOTTOM HALF INTEGRAL	CP437F5, WGL4
2329	LEFT-POINTING ANGLE BRACKET	MATH-SMALL
232A	RIGHT-POINTING ANGLE BRACKET	MATH-SMALL
2500	BOX DRAWINGS LIGHT HORIZONTAL	CP437C4, CP850C4, WGL4
2502	BOX DRAWINGS LIGHT VERTICAL	CP437B3, CP850B3, WGL4
250C	BOX DRAWINGS LIGHT DOWN AND RIGHT	CP437DA, CP850DA, WGL4
2510	BOX DRAWINGS LIGHT DOWN AND LEFT	CP437BF, CP850BF, WGL4
2514	BOX DRAWINGS LIGHT UP AND RIGHT	CP437C0, CP850C0, WGL4
2518	BOX DRAWINGS LIGHT UP AND LEFT	CP437D9, CP850D9, WGL4
251C	BOX DRAWINGS LIGHT VERTICAL AND RIGHT	CP437C3, CP850C3, WGL4
2524	BOX DRAWINGS LIGHT VERTICAL AND LEFT	CP437B4, CP850B4, WGL4
252C	BOX DRAWINGS LIGHT DOWN AND HORIZONTAL	CP437C2, CP850C2, WGL4
2534	BOX DRAWINGS LIGHT UP AND HORIZONTAL	CP437C1, CP850C1, WGL4
253C	BOX DRAWINGS LIGHT VERTICAL AND HORIZONTAL	CP437C5, CP850C5, WGL4
2550	BOX DRAWINGS DOUBLE HORIZONTAL	CP437CD, CP850CD, IBMGRAPH, WGL4
2551	BOX DRAWINGS DOUBLE VERTICAL	CP437BA, CP850BA, IBMGRAPH, WGL4
2552	BOX DRAWINGS DOWN SINGLE AND RIGHT DOUBLE	CP437D5, WGL4
2553	BOX DRAWINGS DOWN DOUBLE AND RIGHT SINGLE	CP437D6, WGL4
2554	BOX DRAWINGS DOUBLE DOWN AND RIGHT	CP437C9, CP850C9, IBMGRAPH, WGL4
2555	BOX DRAWINGS DOWN SINGLE AND LEFT DOUBLE	CP437B8, WGL4
2556	BOX DRAWINGS DOWN DOUBLE AND LEFT SINGLE	CP437B7, WGL4
2557	BOX DRAWINGS DOUBLE DOWN AND LEFT	CP437BB, CP850BB, IBMGRAPH, WGL4
2558	BOX DRAWINGS UP SINGLE AND RIGHT DOUBLE	CP437D4, WGL4
2559	BOX DRAWINGS UP DOUBLE AND RIGHT SINGLE	CP437D3, WGL4
255A	BOX DRAWINGS DOUBLE UP AND RIGHT	CP437C8, CP850C8, IBMGRAPH, WGL4
255B	BOX DRAWINGS UP SINGLE AND LEFT DOUBLE	CP437BE, WGL4
255C	BOX DRAWINGS UP DOUBLE AND LEFT SINGLE	CP437BD, WGL4
255D	BOX DRAWINGS DOUBLE UP AND LEFT	CP437BC, CP850BC, IBMGRAPH, WGL4
255E	BOX DRAWINGS VERTICAL SINGLE AND RIGHT DOUBLE	CP437C6, WGL4
255F	BOX DRAWINGS VERTICAL DOUBLE AND RIGHT SINGLE	CP437C7, WGL4
2560	BOX DRAWINGS DOUBLE VERTICAL AND RIGHT	CP437CC, CP850CC, IBMGRAPH, WGL4
2561	BOX DRAWINGS VERTICAL SINGLE AND LEFT DOUBLE	CP437B5, WGL4
2562	BOX DRAWINGS VERTICAL DOUBLE AND LEFT SINGLE	CP437B6, WGL4
2563	BOX DRAWINGS DOUBLE VERTICAL AND LEFT	CP437B9, CP850B9, IBMGRAPH, WGL4
2564	BOX DRAWINGS DOWN SINGLE AND HORIZONTAL DOUBLE	CP437D1, WGL4
2565	BOX DRAWINGS DOWN DOUBLE AND HORIZONTAL SINGLE	CP437D2, WGL4
2566	BOX DRAWINGS DOUBLE DOWN AND HORIZONTAL	CP437CB, CP850CB, IBMGRAPH, WGL4
2567	BOX DRAWINGS UP SINGLE AND HORIZONTAL DOUBLE	CP437CF, WGL4
2568	BOX DRAWINGS UP DOUBLE AND HORIZONTAL SINGLE	CP437D0, WGL4
2569	BOX DRAWINGS DOUBLE UP AND HORIZONTAL	CP437CA, CP850CA, IBMGRAPH, WGL4
256A	BOX DRAWINGS VERTICAL SINGLE AND HORIZONTAL DOUBLE	CP437D8, WGL4
256B	BOX DRAWINGS VERTICAL DOUBLE AND HORIZONTAL SINGLE	CP437D7, WGL4
256C	BOX DRAWINGS DOUBLE VERTICAL AND HORIZONTAL	CP437CE, CP850CE, IBMGRAPH, WGL4
2580	UPPER HALF BLOCK	CP437DF, CP850DF, WGL4
2584	LOWER HALF BLOCK	CP437DC, CP850DC, WGL4
2588	FULL BLOCK	CP437DB, CP850DB, WGL4
258C	LEFT HALF BLOCK	CP437DD, WGL4
2590	RIGHT HALF BLOCK	CP437DE, WGL4
2591	LIGHT SHADE	CP437B0, CP850B0, WGL4
2592	MEDIUM SHADE	CP437B1, CP850B1, WGL4
2593	DARK SHADE	CP437B2, CP850B2, WGL4
25A0	BLACK SQUARE	CP437FE, CP850FE, WGL4
25A1	WHITE SQUARE	WGL4
25AA	BLACK SMALL SQUARE	WGL4
25AB	WHITE SMALL SQUARE	WGL4
25AC	BLACK RECTANGLE	IBMGRAPH, WGL4
25B2	BLACK UP-POINTING TRIANGLE	IBMGRAPH, WGL4
25BA	BLACK RIGHT-POINTING POINTER	IBMGRAPH, WGL4
25BC	BLACK DOWN-POINTING TRIANGLE	IBMGRAPH, WGL4
25C4	BLACK LEFT-POINTING POINTER	IBMGRAPH, WGL4
25CA	LOZENGE	WGL4, ROMAND7
25CB	WHITE CIRCLE	IBMGRAPH, WGL4
25CF	BLACK CIRCLE	WGL4
25D8	INVERSE BULLET	IBMGRAPH, WGL4
25D9	INVERSE WHITE CIRCLE	IBMGRAPH, WGL4
25E6	WHITE BULLET	WGL4
263A	WHITE SMILING FACE	IBMGRAPH, WGL4
263B	BLACK SMILING FACE	IBMGRAPH, WGL4
263C	WHITE SUN WITH RAYS	IBMGRAPH, WGL4
2640	FEMALE SIGN	IBMGRAPH, WGL4
2642	MALE SIGN	IBMGRAPH, WGL4
2660	BLACK SPADE SUIT	IBMGRAPH, WGL4
2663	BLACK CLUB SUIT	IBMGRAPH, WGL4
2665	BLACK HEART SUIT	IBMGRAPH, WGL4
2666	BLACK DIAMOND SUIT	IBMGRAPH, WGL4
266A	EIGHTH NOTE	IBMGRAPH, LL8, WGL4
266B	BEAMED EIGHTH NOTES	IBMGRAPH, WGL4
FB01	LATIN SMALL LIGATURE FI	WGL4, ROMANDE
FB02	LATIN SMALL LIGATURE FL	WGL4, ROMANDF
FFFD	REPLACEMENT CHARACTER	AUX-B
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0020 SPACE
0021 EXCLAMATION MARK
0022 QUOTATION MARK
0023 NUMBER SIGN
0024 DOLLAR SIGN
0025 PERCENT SIGN
0026 AMPERSAND
0027 APOSTROPHE
0028 LEFT PARENTHESIS
0029 RIGHT PARENTHESIS
002A ASTERISK
002B PLUS SIGN
002C COMMA
002D HYPHEN-MINUS
002E FULL STOP
002F SOLIDUS
0030 DIGIT ZERO
0031 DIGIT ONE
0032 DIGIT TWO
0033 DIGIT THREE
0034 DIGIT FOUR
0035 DIGIT FIVE
0036 DIGIT SIX
0037 DIGIT SEVEN
0038 DIGIT EIGHT
0039 DIGIT NINE
003A COLON
003B SEMICOLON
003C LESS-THAN SIGN
003D EQUALS SIGN
003E GREATER-THAN SIGN
003F QUESTION MARK
0040 COMMERCIAL AT
0041 LATIN CAPITAL LETTER A
0042 LATIN CAPITAL LETTER B
0043 LATIN CAPITAL LETTER C
0044 LATIN CAPITAL LETTER D
0045 LATIN CAPITAL LETTER E
0046 LATIN CAPITAL LETTER F
0047 LATIN CAPITAL LETTER G
0048 LATIN CAPITAL LETTER H
0049 LATIN CAPITAL LETTER I
004A LATIN CAPITAL LETTER J
004B LATIN CAPITAL LETTER K
004C LATIN CAPITAL LETTER L
004D LATIN CAPITAL LETTER M
004E LATIN CAPITAL LETTER N
004F LATIN CAPITAL LETTER O
0050 LATIN CAPITAL LETTER P
0051 LATIN CAPITAL LETTER Q
0052 LATIN CAPITAL LETTER R
0053 LATIN CAPITAL LETTER S
0054 LATIN CAPITAL LETTER T
0055 LATIN CAPITAL LETTER U
0056 LATIN CAPITAL LETTER V
0057 LATIN CAPITAL LETTER W
0058 LATIN CAPITAL LETTER X
0059 LATIN CAPITAL LETTER Y
005A LATIN CAPITAL LETTER Z
005B LEFT SQUARE BRACKET
005C REVERSE SOLIDUS
005D RIGHT SQUARE BRACKET
005E CIRCUMFLEX ACCENT
005F LOW LINE
0060 GRAVE ACCENT
0061 LATIN SMALL LETTER A
0062 LATIN SMALL LETTER B
0063 LATIN SMALL LETTER C
0064 LATIN SMALL LETTER D
0065 LATIN SMALL LETTER E
0066 LATIN SMALL LETTER F
0067 LATIN SMALL LETTER G
0068 LATIN SMALL LETTER H
0069 LATIN SMALL LETTER I
006A LATIN SMALL LETTER J
006B LATIN SMALL LETTER K
006C LATIN SMALL LETTER L
006D LATIN SMALL LETTER M
006E LATIN SMALL LETTER N
006F LATIN SMALL LETTER O
0070 LATIN SMALL LETTER P
0071 LATIN SMALL LETTER Q
0072 LATIN SMALL LETTER R
0073 LATIN SMALL LETTER S
0074 LATIN SMALL LETTER T
0075 LATIN SMALL LETTER U
0076 LATIN SMALL LETTER V
0077 LATIN SMALL LETTER W
0078 LATIN SMALL LETTER X
0079 LATIN SMALL LETTER Y
007A LATIN SMALL LETTER Z
007B LEFT CURLY BRACKET
007C VERTICAL LINE
007D RIGHT CURLY BRACKET
007E TILDE
00A0 NO-BREAK SPACE
00A1 INVERTED EXCLAMATION MARK
00A2 CENT SIGN
00A3 POUND SIGN
00A4 CURRENCY SIGN
00A5 YEN SIGN
00A6 BROKEN BAR
00A7 SECTION SIGN
00A8 DIAERESIS
00A9 COPYRIGHT SIGN
00AA FEMININE ORDINAL INDICATOR
00AB LEFT-POINTING DOUBLE ANGLE QUOTATION MARK
00AC NOT SIGN
00AD SOFT HYPHEN
00AE REGISTERED SIGN
00AF MACRON
00B0 DEGREE SIGN
00B1 PLUS-MINUS SIGN
00B2 SUPERSCRIPT TWO
00B3 SUPERSCRIPT THREE
00B4 ACUTE ACCENT
00B5 MICRO SIGN
00B6 PILCROW SIGN
00B7 MIDDLE DOT
00B8 CEDILLA
00B9 SUPERSCRIPT ONE
00BA MASCULINE ORDINAL INDICATOR
00BB RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
00BC VULGAR FRACTION ONE QUARTER
00BD VULGAR FRACTION ONE HALF
00BE VULGAR FRACTION THREE QUARTERS
00BF INVERTED QUESTION MARK
00C0 LATIN CAPITAL LETTER A WITH GRAVE
00C1 LATIN CAPITAL LETTER A WITH ACUTE
00C2 LATIN CAPITAL LETTER A WITH CIRCUMFLEX
00C3 LATIN CAPITAL LETTER A WITH TILDE
00C4 LATIN CAPITAL LETTER A WITH DIAERESIS
00C5 LATIN CAPITAL LETTER A WITH RING ABOVE
00C6 LATIN CAPITAL LETTER AE
00C7 LATIN CAPITAL LETTER C WITH CEDILLA
00C8 LATIN CAPITAL LETTER E WITH GRAVE
00C9 LATIN CAPITAL LETTER E WITH ACUTE
00CA LATIN CAPITAL LETTER E WITH CIRCUMFLEX
00CB LATIN CAPITAL LETTER E WITH DIAERESIS
00CC LATIN CAPITAL LETTER I WITH GRAVE
00CD LATIN CAPITAL LETTER I WITH ACUTE
00CE LATIN CAPITAL LETTER I WITH CIRCUMFLEX
00CF LATIN CAPITAL LETTER I WITH DIAERESIS
00D0 LATIN CAPITAL LETTER ETH (Icelandic)
00D1 LATIN CAPITAL LETTER N WITH TILDE
00D2 LATIN CAPITAL LETTER O WITH GRAVE
00D3 LATIN CAPITAL LETTER O WITH ACUTE
00D4 LATIN CAPITAL LETTER O WITH CIRCUMFLEX
00D5 LATIN CAPITAL LETTER O WITH TILDE
00D6 LATIN CAPITAL LETTER O WITH DIAERESIS
00D7 MULTIPLICATION SIGN
00D8 LATIN CAPITAL LETTER O WITH STROKE
00D9 LATIN CAPITAL LETTER U WITH GRAVE
00DA LATIN CAPITAL LETTER U WITH ACUTE
00DB LATIN CAPITAL LETTER U WITH CIRCUMFLEX
00DC LATIN CAPITAL LETTER U WITH DIAERESIS
00DD LATIN CAPITAL LETTER Y WITH ACUTE
00DE LATIN CAPITAL LETTER THORN (Icelandic)
00DF LATIN SMALL LETTER SHARP S (German)
00E0 LATIN SMALL LETTER A WITH GRAVE
00E1 LATIN SMALL LETTER A WITH ACUTE
00E2 LATIN SMALL LETTER A WITH CIRCUMFLEX
00E3 LATIN SMALL LETTER A WITH TILDE
00E4 LATIN SMALL LETTER A WITH DIAERESIS
00E5 LATIN SMALL LETTER A WITH RING ABOVE
00E6 LATIN SMALL LETTER AE
00E7 LATIN SMALL LETTER C WITH CEDILLA
00E8 LATIN SMALL LETTER E WITH GRAVE
00E9 LATIN SMALL LETTER E WITH ACUTE
00EA LATIN SMALL LETTER E WITH CIRCUMFLEX
00EB LATIN SMALL LETTER E WITH DIAERESIS
00EC LATIN SMALL LETTER I WITH GRAVE
00ED LATIN SMALL LETTER I WITH ACUTE
00EE LATIN SMALL LETTER I WITH CIRCUMFLEX
00EF LATIN SMALL LETTER I WITH DIAERESIS
00F0 LATIN SMALL LETTER ETH (Icelandic)
00F1 LATIN SMALL LETTER N WITH TILDE
00F2 LATIN SMALL LETTER O WITH GRAVE
00F3 LATIN SMALL LETTER O WITH ACUTE
00F4 LATIN SMALL LETTER O WITH CIRCUMFLEX
00F5 LATIN SMALL LETTER O WITH TILDE
00F6 LATIN SMALL LETTER O WITH DIAERESIS
00F7 DIVISION SIGN
00F8 LATIN SMALL LETTER O WITH STROKE
00F9 LATIN SMALL LETTER U WITH GRAVE
00FA LATIN SMALL LETTER U WITH ACUTE
00FB LATIN SMALL LETTER U WITH CIRCUMFLEX
00FC LATIN SMALL LETTER U WITH DIAERESIS
00FD LATIN SMALL LETTER Y WITH ACUTE
00FE LATIN SMALL LETTER THORN (Icelandic)
00FF LATIN SMALL LETTER Y WITH DIAERESIS
0100 LATIN CAPITAL LETTER A WITH MACRON
0101 LATIN SMALL LETTER A WITH MACRON
0102 LATIN CAPITAL LETTER A WITH BREVE
0103 LATIN SMALL LETTER A WITH BREVE
0104 LATIN CAPITAL LETTER A WITH OGONEK
0105 LATIN SMALL LETTER A WITH OGONEK
0106 LATIN CAPITAL LETTER C WITH ACUTE
0107 LATIN SMALL LETTER C WITH ACUTE
0108 LATIN CAPITAL LETTER C WITH CIRCUMFLEX
0109 LATIN SMALL LETTER C WITH CIRCUMFLEX
010A LATIN CAPITAL LETTER C WITH DOT ABOVE
010B LATIN SMALL LETTER C WITH DOT ABOVE
010C LATIN CAPITAL LETTER C WITH CARON
010D LATIN SMALL LETTER C WITH CARON
010E LATIN CAPITAL LETTER D WITH CARON
010F LATIN SMALL LETTER D WITH CARON
0110 LATIN CAPITAL LETTER D WITH STROKE
0111 LATIN SMALL LETTER D WITH STROKE
0112 LATIN CAPITAL LETTER E WITH MACRON
0113 LATIN SMALL LETTER E WITH MACRON
0116 LATIN CAPITAL LETTER E WITH DOT ABOVE
0117 LATIN SMALL LETTER E WITH DOT ABOVE
0118 LATIN CAPITAL LETTER E WITH OGONEK
0119 LATIN SMALL LETTER E WITH OGONEK
011A LATIN CAPITAL LETTER E WITH CARON
011B LATIN SMALL LETTER E WITH CARON
011C LATIN CAPITAL LETTER G WITH CIRCUMFLEX
011D LATIN SMALL LETTER G WITH CIRCUMFLEX
011E LATIN CAPITAL LETTER G WITH BREVE
011F LATIN SMALL LETTER G WITH BREVE
0120 LATIN CAPITAL LETTER G WITH DOT ABOVE
0121 LATIN SMALL LETTER G WITH DOT ABOVE
0122 LATIN CAPITAL LETTER G WITH CEDILLA
0123 LATIN SMALL LETTER G WITH CEDILLA
0124 LATIN CAPITAL LETTER H WITH CIRCUMFLEX
0125 LATIN SMALL LETTER H WITH CIRCUMFLEX
0126 LATIN CAPITAL LETTER H WITH STROKE
0127 LATIN SMALL LETTER H WITH STROKE
0128 LATIN CAPITAL LETTER I WITH TILDE
0129 LATIN SMALL LETTER I WITH TILDE
012A LATIN CAPITAL LETTER I WITH MACRON
012B LATIN SMALL LETTER I WITH MACRON
012E LATIN CAPITAL LETTER I WITH OGONEK
012F LATIN SMALL LETTER I WITH OGONEK
0130 LATIN CAPITAL LETTER I WITH DOT ABOVE
0131 LATIN SMALL LETTER DOTLESS I
0134 LATIN CAPITAL LETTER J WITH CIRCUMFLEX
0135 LATIN SMALL LETTER J WITH CIRCUMFLEX
0136 LATIN CAPITAL LETTER K WITH CEDILLA
0137 LATIN SMALL LETTER K WITH CEDILLA
0138 LATIN SMALL LETTER KRA (Greenlandic)
0139 LATIN CAPITAL LETTER L WITH ACUTE
013A LATIN SMALL LETTER L WITH ACUTE
013B LATIN CAPITAL LETTER L WITH CEDILLA
013C LATIN SMALL LETTER L WITH CEDILLA
013D LATIN CAPITAL LETTER L WITH CARON
013E LATIN SMALL LETTER L WITH CARON
0141 LATIN CAPITAL LETTER L WITH STROKE
0142 LATIN SMALL LETTER L WITH STROKE
0143 LATIN CAPITAL LETTER N WITH ACUTE
0144 LATIN SMALL LETTER N WITH ACUTE
0145 LATIN CAPITAL LETTER N WITH CEDILLA
0146 LATIN SMALL LETTER N WITH CEDILLA
0147 LATIN CAPITAL LETTER N WITH CARON
0148 LATIN SMALL LETTER N WITH CARON
014A LATIN CAPITAL LETTER ENG (Sami)
014B LATIN SMALL LETTER ENG (Sami)
014C LATIN CAPITAL LETTER O WITH MACRON
014D LATIN SMALL LETTER O WITH MACRON
0150 LATIN CAPITAL LETTER O WITH DOUBLE ACUTE
0151 LATIN SMALL LETTER O WITH DOUBLE ACUTE
0152 LATIN CAPITAL LIGATURE OE
0153 LATIN SMALL LIGATURE OE
0154 LATIN CAPITAL LETTER R WITH ACUTE
0155 LATIN SMALL LETTER R WITH ACUTE
0156 LATIN CAPITAL LETTER R WITH CEDILLA
0157 LATIN SMALL LETTER R WITH CEDILLA
0158 LATIN CAPITAL LETTER R WITH CARON
0159 LATIN SMALL LETTER R WITH CARON
015A LATIN CAPITAL LETTER S WITH ACUTE
015B LATIN SMALL LETTER S WITH ACUTE
015C LATIN CAPITAL LETTER S WITH CIRCUMFLEX
015D LATIN SMALL LETTER S WITH CIRCUMFLEX
015E LATIN CAPITAL LETTER S WITH CEDILLA
015F LATIN SMALL LETTER S WITH CEDILLA
0160 LATIN CAPITAL LETTER S WITH CARON
0161 LATIN SMALL LETTER S WITH CARON
0162 LATIN CAPITAL LETTER T WITH CEDILLA
0163 LATIN SMALL LETTER T WITH CEDILLA
0164 LATIN CAPITAL LETTER T WITH CARON
0165 LATIN SMALL LETTER T WITH CARON
0166 LATIN CAPITAL LETTER T WITH STROKE
0167 LATIN SMALL LETTER T WITH STROKE
0168 LATIN CAPITAL LETTER U WITH TILDE
0169 LATIN SMALL LETTER U WITH TILDE
016A LATIN CAPITAL LETTER U WITH MACRON
016B LATIN SMALL LETTER U WITH MACRON
016C LATIN CAPITAL LETTER U WITH BREVE
016D LATIN SMALL LETTER U WITH BREVE
016E LATIN CAPITAL LETTER U WITH RING ABOVE
016F LATIN SMALL LETTER U WITH RING ABOVE
0170 LATIN CAPITAL LETTER U WITH DOUBLE ACUTE
0171 LATIN SMALL LETTER U WITH DOUBLE ACUTE
0172 LATIN CAPITAL LETTER U WITH OGONEK
0173 LATIN SMALL LETTER U WITH OGONEK
0174 LATIN CAPITAL LETTER W WITH CIRCUMFLEX
0175 LATIN SMALL LETTER W WITH CIRCUMFLEX
0176 LATIN CAPITAL LETTER Y WITH CIRCUMFLEX
0177 LATIN SMALL LETTER Y WITH CIRCUMFLEX
0178 LATIN CAPITAL LETTER Y WITH DIAERESIS
0179 LATIN CAPITAL LETTER Z WITH ACUTE
017A LATIN SMALL LETTER Z WITH ACUTE
017B LATIN CAPITAL LETTER Z WITH DOT ABOVE
017C LATIN SMALL LETTER Z WITH DOT ABOVE
017D LATIN CAPITAL LETTER Z WITH CARON
017E LATIN SMALL LETTER Z WITH CARON
018F LATIN CAPITAL LETTER SCHWA
0192 LATIN SMALL LETTER F WITH HOOK
0259 LATIN SMALL LETTER SCHWA
02BC MODIFIER LETTER APOSTROPHE
02BD MODIFIER LETTER REVERSED COMMA
02C6 MODIFIER LETTER CIRCUMFLEX ACCENT
02C7 CARON (Mandarin Chinese third tone)
02D8 BREVE
02D9 DOT ABOVE (Mandarin Chinese light tone)
02DB OGONEK
02DC SMALL TILDE
02DD DOUBLE ACUTE ACCENT
0384 GREEK TONOS
0385 GREEK DIALYTIKA TONOS
0386 GREEK CAPITAL LETTER ALPHA WITH TONOS
0388 GREEK CAPITAL LETTER EPSILON WITH TONOS
0389 GREEK CAPITAL LETTER ETA WITH TONOS
038A GREEK CAPITAL LETTER IOTA WITH TONOS
038C GREEK CAPITAL LETTER OMICRON WITH TONOS
038E GREEK CAPITAL LETTER UPSILON WITH TONOS
038F GREEK CAPITAL LETTER OMEGA WITH TONOS
0390 GREEK SMALL LETTER IOTA WITH DIALYTIKA AND TONOS
0391 GREEK CAPITAL LETTER ALPHA
0392 GREEK CAPITAL LETTER BETA
0393 GREEK CAPITAL LETTER GAMMA
0394 GREEK CAPITAL LETTER DELTA
0395 GREEK CAPITAL LETTER EPSILON
0396 GREEK CAPITAL LETTER ZETA
0397 GREEK CAPITAL LETTER ETA
0398 GREEK CAPITAL LETTER THETA
0399 GREEK CAPITAL LETTER IOTA
039A GREEK CAPITAL LETTER KAPPA
039B GREEK CAPITAL LETTER LAMDA
039C GREEK CAPITAL LETTER MU
039D GREEK CAPITAL LETTER NU
039E GREEK CAPITAL LETTER XI
039F GREEK CAPITAL LETTER OMICRON
03A0 GREEK CAPITAL LETTER PI
03A1 GREEK CAPITAL LETTER RHO
03A3 GREEK CAPITAL LETTER SIGMA
03A4 GREEK CAPITAL LETTER TAU
03A5 GREEK CAPITAL LETTER UPSILON
03A6 GREEK CAPITAL LETTER PHI
03A7 GREEK CAPITAL LETTER CHI
03A8 GREEK CAPITAL LETTER PSI
03A9 GREEK CAPITAL LETTER OMEGA
03AA GREEK CAPITAL LETTER IOTA WITH DIALYTIKA
03AB GREEK CAPITAL LETTER UPSILON WITH DIALYTIKA
03AC GREEK SMALL LETTER ALPHA WITH TONOS
03AD GREEK SMALL LETTER EPSILON WITH TONOS
03AE GREEK SMALL LETTER ETA WITH TONOS
03AF GREEK SMALL LETTER IOTA WITH TONOS
03B0 GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND TONOS
03B1 GREEK SMALL LETTER ALPHA
03B2 GREEK SMALL LETTER BETA
03B3 GREEK SMALL LETTER GAMMA
03B4 GREEK SMALL LETTER DELTA
03B5 GREEK SMALL LETTER EPSILON
03B6 GREEK SMALL LETTER ZETA
03B7 GREEK SMALL LETTER ETA
03B8 GREEK SMALL LETTER THETA
03B9 GREEK SMALL LETTER IOTA
03BA GREEK SMALL LETTER KAPPA
03BB GREEK SMALL LETTER LAMDA
03BC GREEK SMALL LETTER MU
03BD GREEK SMALL LETTER NU
03BE GREEK SMALL LETTER XI
03BF GREEK SMALL LETTER OMICRON
03C0 GREEK SMALL LETTER PI
03C1 GREEK SMALL LETTER RHO
03C2 GREEK SMALL LETTER FINAL SIGMA
03C3 GREEK SMALL LETTER SIGMA
03C4 GREEK SMALL LETTER TAU
03C5 GREEK SMALL LETTER UPSILON
03C6 GREEK SMALL LETTER PHI
03C7 GREEK SMALL LETTER CHI
03C8 GREEK SMALL LETTER PSI
03C9 GREEK SMALL LETTER OMEGA
03CA GREEK SMALL LETTER IOTA WITH DIALYTIKA
03CB GREEK SMALL LETTER UPSILON WITH DIALYTIKA
03CC GREEK SMALL LETTER OMICRON WITH TONOS
03CD GREEK SMALL LETTER UPSILON WITH TONOS
03CE GREEK SMALL LETTER OMEGA WITH TONOS
03D1 GREEK THETA SYMBOL
03D5 GREEK PHI SYMBOL
03D6 GREEK PI SYMBOL
03F1 GREEK RHO SYMBOL
0401 CYRILLIC CAPITAL LETTER IO
0402 CYRILLIC CAPITAL LETTER DJE (Serbocroatian)
0403 CYRILLIC CAPITAL LETTER GJE
0404 CYRILLIC CAPITAL LETTER UKRAINIAN IE
0405 CYRILLIC CAPITAL LETTER DZE
0406 CYRILLIC CAPITAL LETTER BYELORUSSIAN-UKRAINIAN I
0407 CYRILLIC CAPITAL LETTER YI (Ukrainian)
0408 CYRILLIC CAPITAL LETTER JE
0409 CYRILLIC CAPITAL LETTER LJE
040A CYRILLIC CAPITAL LETTER NJE
040B CYRILLIC CAPITAL LETTER TSHE (Serbocroatian)
040C CYRILLIC CAPITAL LETTER KJE
040E CYRILLIC CAPITAL LETTER SHORT U (Byelorussian)
040F CYRILLIC CAPITAL LETTER DZHE
0410 CYRILLIC CAPITAL LETTER A
0411 CYRILLIC CAPITAL LETTER BE
0412 CYRILLIC CAPITAL LETTER VE
0413 CYRILLIC CAPITAL LETTER GHE
0414 CYRILLIC CAPITAL LETTER DE
0415 CYRILLIC CAPITAL LETTER IE
0416 CYRILLIC CAPITAL LETTER ZHE
0417 CYRILLIC CAPITAL LETTER ZE
0418 CYRILLIC CAPITAL LETTER I
0419 CYRILLIC CAPITAL LETTER SHORT I
041A CYRILLIC CAPITAL LETTER KA
041B CYRILLIC CAPITAL LETTER EL
041C CYRILLIC CAPITAL LETTER EM
041D CYRILLIC CAPITAL LETTER EN
041E CYRILLIC CAPITAL LETTER O
041F CYRILLIC CAPITAL LETTER PE
0420 CYRILLIC CAPITAL LETTER ER
0421 CYRILLIC CAPITAL LETTER ES
0422 CYRILLIC CAPITAL LETTER TE
0423 CYRILLIC CAPITAL LETTER U
0424 CYRILLIC CAPITAL LETTER EF
0425 CYRILLIC CAPITAL LETTER HA
0426 CYRILLIC CAPITAL LETTER TSE
0427 CYRILLIC CAPITAL LETTER CHE
0428 CYRILLIC CAPITAL LETTER SHA
0429 CYRILLIC CAPITAL LETTER SHCHA
042A CYRILLIC CAPITAL LETTER HARD SIGN
042B CYRILLIC CAPITAL LETTER YERU
042C CYRILLIC CAPITAL LETTER SOFT SIGN
042D CYRILLIC CAPITAL LETTER E
042E CYRILLIC CAPITAL LETTER YU
042F CYRILLIC CAPITAL LETTER YA
0430 CYRILLIC SMALL LETTER A
0431 CYRILLIC SMALL LETTER BE
0432 CYRILLIC SMALL LETTER VE
0433 CYRILLIC SMALL LETTER GHE
0434 CYRILLIC SMALL LETTER DE
0435 CYRILLIC SMALL LETTER IE
0436 CYRILLIC SMALL LETTER ZHE
0437 CYRILLIC SMALL LETTER ZE
0438 CYRILLIC SMALL LETTER I
0439 CYRILLIC SMALL LETTER SHORT I
043A CYRILLIC SMALL LETTER KA
043B CYRILLIC SMALL LETTER EL
043C CYRILLIC SMALL LETTER EM
043D CYRILLIC SMALL LETTER EN
043E CYRILLIC SMALL LETTER O
043F CYRILLIC SMALL LETTER PE
0440 CYRILLIC SMALL LETTER ER
0441 CYRILLIC SMALL LETTER ES
0442 CYRILLIC SMALL LETTER TE
0443 CYRILLIC SMALL LETTER U
0444 CYRILLIC SMALL LETTER EF
0445 CYRILLIC SMALL LETTER HA
0446 CYRILLIC SMALL LETTER TSE
0447 CYRILLIC SMALL LETTER CHE
0448 CYRILLIC SMALL LETTER SHA
0449 CYRILLIC SMALL LETTER SHCHA
044A CYRILLIC SMALL LETTER HARD SIGN
044B CYRILLIC SMALL LETTER YERU
044C CYRILLIC SMALL LETTER SOFT SIGN
044D CYRILLIC SMALL LETTER E
044E CYRILLIC SMALL LETTER YU
044F CYRILLIC SMALL LETTER YA
0451 CYRILLIC SMALL LETTER IO
0452 CYRILLIC SMALL LETTER DJE (Serbocroatian)
0453 CYRILLIC SMALL LETTER GJE
0454 CYRILLIC SMALL LETTER UKRAINIAN IE
0455 CYRILLIC SMALL LETTER DZE
0456 CYRILLIC SMALL LETTER BYELORUSSIAN-UKRAINIAN I
0457 CYRILLIC SMALL LETTER YI (Ukrainian)
0458 CYRILLIC SMALL LETTER JE
0459 CYRILLIC SMALL LETTER LJE
045A CYRILLIC SMALL LETTER NJE
045B CYRILLIC SMALL LETTER TSHE (Serbocroatian)
045C CYRILLIC SMALL LETTER KJE
045E CYRILLIC SMALL LETTER SHORT U (Byelorussian)
045F CYRILLIC SMALL LETTER DZHE
0490 CYRILLIC CAPITAL LETTER GHE WITH UPTURN
0491 CYRILLIC SMALL LETTER GHE WITH UPTURN
1E02 LATIN CAPITAL LETTER B WITH DOT ABOVE
1E03 LATIN SMALL LETTER B WITH DOT ABOVE
1E0A LATIN CAPITAL LETTER D WITH DOT ABOVE
1E0B LATIN SMALL LETTER D WITH DOT ABOVE
1E1E LATIN CAPITAL LETTER F WITH DOT ABOVE
1E1F LATIN SMALL LETTER F WITH DOT ABOVE
1E40 LATIN CAPITAL LETTER M WITH DOT ABOVE
1E41 LATIN SMALL LETTER M WITH DOT ABOVE
1E56 LATIN CAPITAL LETTER P WITH DOT ABOVE
1E57 LATIN SMALL LETTER P WITH DOT ABOVE
1E60 LATIN CAPITAL LETTER S WITH DOT ABOVE
1E61 LATIN SMALL LETTER S WITH DOT ABOVE
1E6A LATIN CAPITAL LETTER T WITH DOT ABOVE
1E6B LATIN SMALL LETTER T WITH DOT ABOVE
1E80 LATIN CAPITAL LETTER W WITH GRAVE
1E81 LATIN SMALL LETTER W WITH GRAVE
1E82 LATIN CAPITAL LETTER W WITH ACUTE
1E83 LATIN SMALL LETTER W WITH ACUTE
1E84 LATIN CAPITAL LETTER W WITH DIAERESIS
1E85 LATIN SMALL LETTER W WITH DIAERESIS
1EF2 LATIN CAPITAL LETTER Y WITH GRAVE
1EF3 LATIN SMALL LETTER Y WITH GRAVE
2013 EN DASH
2014 EM DASH
2015 HORIZONTAL BAR
2017 DOUBLE LOW LINE
2018 LEFT SINGLE QUOTATION MARK
2019 RIGHT SINGLE QUOTATION MARK
201A SINGLE LOW-9 QUOTATION MARK
201C LEFT DOUBLE QUOTATION MARK
201D RIGHT DOUBLE QUOTATION MARK
201E DOUBLE LOW-9 QUOTATION MARK
2020 DAGGER
2021 DOUBLE DAGGER
2022 BULLET
2026 HORIZONTAL ELLIPSIS
2030 PER MILLE SIGN
2032 PRIME
2033 DOUBLE PRIME
2034 TRIPLE PRIME
2039 SINGLE LEFT-POINTING ANGLE QUOTATION MARK
203A SINGLE RIGHT-POINTING ANGLE QUOTATION MARK
2070 SUPERSCRIPT ZERO
207F SUPERSCRIPT LATIN SMALL LETTER N
2080 SUBSCRIPT ZERO
2081 SUBSCRIPT ONE
2082 SUBSCRIPT TWO
2083 SUBSCRIPT THREE
20A7 PESETA SIGN
20AC EURO SIGN
2102 DOUBLE-STRUCK CAPITAL C
2115 DOUBLE-STRUCK CAPITAL N
2116 NUMERO SIGN
211A DOUBLE-STRUCK CAPITAL Q
211D DOUBLE-STRUCK CAPITAL R
2122 TRADE MARK SIGN
2124 DOUBLE-STRUCK CAPITAL Z
2190 LEFTWARDS ARROW
2191 UPWARDS ARROW
2192 RIGHTWARDS ARROW
2193 DOWNWARDS ARROW
2194 LEFT RIGHT ARROW
2195 UP DOWN ARROW
21A4 LEFTWARDS ARROW FROM BAR
21A5 UPWARDS ARROW FROM BAR
21A6 RIGHTWARDS ARROW FROM BAR
21A7 DOWNWARDS ARROW FROM BAR
21D0 LEFTWARDS DOUBLE ARROW
21D1 UPWARDS DOUBLE ARROW
21D2 RIGHTWARDS DOUBLE ARROW
21D3 DOWNWARDS DOUBLE ARROW
21D4 LEFT RIGHT DOUBLE ARROW
21D5 UP DOWN DOUBLE ARROW
2200 FOR ALL
2201 COMPLEMENT
2202 PARTIAL DIFFERENTIAL
2203 THERE EXISTS
2204 THERE DOES NOT EXIST
2205 EMPTY SET
2206 INCREMENT
2207 NABLA
2208 ELEMENT OF
2209 NOT AN ELEMENT OF
220B CONTAINS AS MEMBER
220C DOES NOT CONTAIN AS MEMBER
220F N-ARY PRODUCT
2211 N-ARY SUMMATION
2212 MINUS SIGN
2213 MINUS-OR-PLUS SIGN
2218 RING OPERATOR
2219 BULLET OPERATOR
221A SQUARE ROOT
221D PROPORTIONAL TO
221E INFINITY
221F RIGHT ANGLE
2221 MEASURED ANGLE
2224 DOES NOT DIVIDE
2225 PARALLEL TO
2226 NOT PARALLEL TO
2227 LOGICAL AND
2228 LOGICAL OR
2229 INTERSECTION
222A UNION
222B INTEGRAL
222E CONTOUR INTEGRAL
223C TILDE OPERATOR
2243 ASYMPTOTICALLY EQUAL TO
2245 APPROXIMATELY EQUAL TO
2248 ALMOST EQUAL TO
2249 NOT ALMOST EQUAL TO
2259 ESTIMATES
225F QUESTIONED EQUAL TO
2260 NOT EQUAL TO
2261 IDENTICAL TO
2262 NOT IDENTICAL TO
2264 LESS-THAN OR EQUAL TO
2265 GREATER-THAN OR EQUAL TO
226A MUCH LESS-THAN
226B MUCH GREATER-THAN
2282 SUBSET OF
2283 SUPERSET OF
2284 NOT A SUBSET OF
2285 NOT A SUPERSET OF
2286 SUBSET OF OR EQUAL TO
2287 SUPERSET OF OR EQUAL TO
2288 NEITHER A SUBSET OF NOR EQUAL TO
2289 NEITHER A SUPERSET OF NOR EQUAL TO
228A SUBSET OF WITH NOT EQUAL TO
228B SUPERSET OF WITH NOT EQUAL TO
2295 CIRCLED PLUS
2297 CIRCLED TIMES
22A4 DOWN TACK
22A5 UP TACK
22A6 ASSERTION
22A7 MODELS
22C2 N-ARY INTERSECTION
22C3 N-ARY UNION
22C5 DOT OPERATOR
2300 DIAMETER SIGN
2308 LEFT CEILING
2309 RIGHT CEILING
230A LEFT FLOOR
230B RIGHT FLOOR
2310 REVERSED NOT SIGN
2315 TELEPHONE RECORDER
2320 TOP HALF INTEGRAL
2321 BOTTOM HALF INTEGRAL
2329 LEFT-POINTING ANGLE BRACKET
232A RIGHT-POINTING ANGLE BRACKET
2500 BOX DRAWINGS LIGHT HORIZONTAL
2502 BOX DRAWINGS LIGHT VERTICAL
250C BOX DRAWINGS LIGHT DOWN AND RIGHT
2510 BOX DRAWINGS LIGHT DOWN AND LEFT
2514 BOX DRAWINGS LIGHT UP AND RIGHT
2518 BOX DRAWINGS LIGHT UP AND LEFT
251C BOX DRAWINGS LIGHT VERTICAL AND RIGHT
2524 BOX DRAWINGS LIGHT VERTICAL AND LEFT
252C BOX DRAWINGS LIGHT DOWN AND HORIZONTAL
2534 BOX DRAWINGS LIGHT UP AND HORIZONTAL
253C BOX DRAWINGS LIGHT VERTICAL AND HORIZONTAL
2550 BOX DRAWINGS DOUBLE HORIZONTAL
2551 BOX DRAWINGS DOUBLE VERTICAL
2552 BOX DRAWINGS DOWN SINGLE AND RIGHT DOUBLE
2553 BOX DRAWINGS DOWN DOUBLE AND RIGHT SINGLE
2554 BOX DRAWINGS DOUBLE DOWN AND RIGHT
2555 BOX DRAWINGS DOWN SINGLE AND LEFT DOUBLE
2556 BOX DRAWINGS DOWN DOUBLE AND LEFT SINGLE
2557 BOX DRAWINGS DOUBLE DOWN AND LEFT
2558 BOX DRAWINGS UP SINGLE AND RIGHT DOUBLE
2559 BOX DRAWINGS UP DOUBLE AND RIGHT SINGLE
255A BOX DRAWINGS DOUBLE UP AND RIGHT
255B BOX DRAWINGS UP SINGLE AND LEFT DOUBLE
255C BOX DRAWINGS UP DOUBLE AND LEFT SINGLE
255D BOX DRAWINGS DOUBLE UP AND LEFT
255E BOX DRAWINGS VERTICAL SINGLE AND RIGHT DOUBLE
255F BOX DRAWINGS VERTICAL DOUBLE AND RIGHT SINGLE
2560 BOX DRAWINGS DOUBLE VERTICAL AND RIGHT
2561 BOX DRAWINGS VERTICAL SINGLE AND LEFT DOUBLE
2562 BOX DRAWINGS VERTICAL DOUBLE AND LEFT SINGLE
2563 BOX DRAWINGS DOUBLE VERTICAL AND LEFT
2564 BOX DRAWINGS DOWN SINGLE AND HORIZONTAL DOUBLE
2565 BOX DRAWINGS DOWN DOUBLE AND HORIZONTAL SINGLE
2566 BOX DRAWINGS DOUBLE DOWN AND HORIZONTAL
2567 BOX DRAWINGS UP SINGLE AND HORIZONTAL DOUBLE
2568 BOX DRAWINGS UP DOUBLE AND HORIZONTAL SINGLE
2569 BOX DRAWINGS DOUBLE UP AND HORIZONTAL
256A BOX DRAWINGS VERTICAL SINGLE AND HORIZONTAL DOUBLE
256B BOX DRAWINGS VERTICAL DOUBLE AND HORIZONTAL SINGLE
256C BOX DRAWINGS DOUBLE VERTICAL AND HORIZONTAL
2580 UPPER HALF BLOCK
2584 LOWER HALF BLOCK
2588 FULL BLOCK
258C LEFT HALF BLOCK
2590 RIGHT HALF BLOCK
2591 LIGHT SHADE
2592 MEDIUM SHADE
2593 DARK SHADE
25A0 BLACK SQUARE
25A1 WHITE SQUARE
25B2 BLACK UP-POINTING TRIANGLE
25B3 WHITE UP-POINTING TRIANGLE
25BA BLACK RIGHT-POINTING POINTER
25BC BLACK DOWN-POINTING TRIANGLE
25C4 BLACK LEFT-POINTING POINTER
25CB WHITE CIRCLE
2610 BALLOT BOX
2611 BALLOT BOX WITH CHECK
2612 BALLOT BOX WITH X
263A WHITE SMILING FACE
263B BLACK SMILING FACE
263C WHITE SUN WITH RAYS
2640 FEMALE SIGN
2642 MALE SIGN
266B BEAMED EIGHTH NOTES
266D MUSIC FLAT SIGN
266E MUSIC NATURAL SIGN
266F MUSIC SHARP SIGN
2713 CHECK MARK
2717 BALLOT X
FFFD REPLACEMENT CHARACTER
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			0020			SPACE


			0021			EXCLAMATION MARK


			0022			QUOTATION MARK


			0023			NUMBER SIGN


			0024			DOLLAR SIGN


			0025			PERCENT SIGN


			0026			AMPERSAND


			0027			APOSTROPHE


			0028			LEFT PARENTHESIS


			0029			RIGHT PARENTHESIS


			002A			ASTERISK


			002B			PLUS SIGN


			002C			COMMA


			002D			HYPHEN-MINUS


			002E			FULL STOP


			002F			SOLIDUS


			0030			DIGIT ZERO


			0031			DIGIT ONE


			0032			DIGIT TWO


			0033			DIGIT THREE


			0034			DIGIT FOUR


			0035			DIGIT FIVE


			0036			DIGIT SIX


			0037			DIGIT SEVEN


			0038			DIGIT EIGHT


			0039			DIGIT NINE


			003A			COLON


			003B			SEMICOLON


			003C			LESS-THAN SIGN


			003D			EQUALS SIGN


			003E			GREATER-THAN SIGN


			003F			QUESTION MARK


			0040			COMMERCIAL AT


			0041			LATIN CAPITAL LETTER A


			0042			LATIN CAPITAL LETTER B


			0043			LATIN CAPITAL LETTER C


			0044			LATIN CAPITAL LETTER D


			0045			LATIN CAPITAL LETTER E


			0046			LATIN CAPITAL LETTER F


			0047			LATIN CAPITAL LETTER G


			0048			LATIN CAPITAL LETTER H


			0049			LATIN CAPITAL LETTER I


			004A			LATIN CAPITAL LETTER J


			004B			LATIN CAPITAL LETTER K


			004C			LATIN CAPITAL LETTER L


			004D			LATIN CAPITAL LETTER M


			004E			LATIN CAPITAL LETTER N


			004F			LATIN CAPITAL LETTER O


			0050			LATIN CAPITAL LETTER P


			0051			LATIN CAPITAL LETTER Q


			0052			LATIN CAPITAL LETTER R


			0053			LATIN CAPITAL LETTER S


			0054			LATIN CAPITAL LETTER T


			0055			LATIN CAPITAL LETTER U


			0056			LATIN CAPITAL LETTER V


			0057			LATIN CAPITAL LETTER W


			0058			LATIN CAPITAL LETTER X


			0059			LATIN CAPITAL LETTER Y


			005A			LATIN CAPITAL LETTER Z


			005B			LEFT SQUARE BRACKET


			005C			REVERSE SOLIDUS


			005D			RIGHT SQUARE BRACKET


			005E			CIRCUMFLEX ACCENT


			005F			LOW LINE


			0060			GRAVE ACCENT


			0061			LATIN SMALL LETTER A


			0062			LATIN SMALL LETTER B


			0063			LATIN SMALL LETTER C


			0064			LATIN SMALL LETTER D


			0065			LATIN SMALL LETTER E


			0066			LATIN SMALL LETTER F


			0067			LATIN SMALL LETTER G


			0068			LATIN SMALL LETTER H


			0069			LATIN SMALL LETTER I


			006A			LATIN SMALL LETTER J


			006B			LATIN SMALL LETTER K


			006C			LATIN SMALL LETTER L


			006D			LATIN SMALL LETTER M


			006E			LATIN SMALL LETTER N


			006F			LATIN SMALL LETTER O


			0070			LATIN SMALL LETTER P


			0071			LATIN SMALL LETTER Q


			0072			LATIN SMALL LETTER R


			0073			LATIN SMALL LETTER S


			0074			LATIN SMALL LETTER T


			0075			LATIN SMALL LETTER U


			0076			LATIN SMALL LETTER V


			0077			LATIN SMALL LETTER W


			0078			LATIN SMALL LETTER X


			0079			LATIN SMALL LETTER Y


			007A			LATIN SMALL LETTER Z


			007B			LEFT CURLY BRACKET


			007C			VERTICAL LINE


			007D			RIGHT CURLY BRACKET


			007E			TILDE


			00A0			NO-BREAK SPACE


			00A1			INVERTED EXCLAMATION MARK


			00A2			CENT SIGN


			00A3			POUND SIGN


			00A4			CURRENCY SIGN


			00A5			YEN SIGN


			00A6			BROKEN BAR


			00A7			SECTION SIGN


			00A8			DIAERESIS


			00A9			COPYRIGHT SIGN


			00AA			FEMININE ORDINAL INDICATOR


			00AB			LEFT-POINTING DOUBLE ANGLE QUOTATION MARK


			00AC			NOT SIGN


			00AD			SOFT HYPHEN


			00AE			REGISTERED SIGN


			00AF			MACRON


			00B0			DEGREE SIGN


			00B1			PLUS-MINUS SIGN


			00B2			SUPERSCRIPT TWO


			00B3			SUPERSCRIPT THREE


			00B4			ACUTE ACCENT


			00B5			MICRO SIGN


			00B6			PILCROW SIGN


			00B7			MIDDLE DOT


			00B8			CEDILLA


			00B9			SUPERSCRIPT ONE


			00BA			MASCULINE ORDINAL INDICATOR


			00BB			RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK


			00BC			VULGAR FRACTION ONE QUARTER


			00BD			VULGAR FRACTION ONE HALF


			00BE			VULGAR FRACTION THREE QUARTERS


			00BF			INVERTED QUESTION MARK


			00C0			LATIN CAPITAL LETTER A WITH GRAVE


			00C1			LATIN CAPITAL LETTER A WITH ACUTE


			00C2			LATIN CAPITAL LETTER A WITH CIRCUMFLEX


			00C3			LATIN CAPITAL LETTER A WITH TILDE


			00C4			LATIN CAPITAL LETTER A WITH DIAERESIS


			00C5			LATIN CAPITAL LETTER A WITH RING ABOVE


			00C6			LATIN CAPITAL LETTER AE


			00C7			LATIN CAPITAL LETTER C WITH CEDILLA


			00C8			LATIN CAPITAL LETTER E WITH GRAVE


			00C9			LATIN CAPITAL LETTER E WITH ACUTE


			00CA			LATIN CAPITAL LETTER E WITH CIRCUMFLEX


			00CB			LATIN CAPITAL LETTER E WITH DIAERESIS


			00CC			LATIN CAPITAL LETTER I WITH GRAVE


			00CD			LATIN CAPITAL LETTER I WITH ACUTE


			00CE			LATIN CAPITAL LETTER I WITH CIRCUMFLEX


			00CF			LATIN CAPITAL LETTER I WITH DIAERESIS


			00D0			LATIN CAPITAL LETTER ETH


			00D1			LATIN CAPITAL LETTER N WITH TILDE


			00D2			LATIN CAPITAL LETTER O WITH GRAVE


			00D3			LATIN CAPITAL LETTER O WITH ACUTE


			00D4			LATIN CAPITAL LETTER O WITH CIRCUMFLEX


			00D5			LATIN CAPITAL LETTER O WITH TILDE


			00D6			LATIN CAPITAL LETTER O WITH DIAERESIS


			00D7			MULTIPLICATION SIGN


			00D8			LATIN CAPITAL LETTER O WITH STROKE


			00D9			LATIN CAPITAL LETTER U WITH GRAVE


			00DA			LATIN CAPITAL LETTER U WITH ACUTE


			00DB			LATIN CAPITAL LETTER U WITH CIRCUMFLEX


			00DC			LATIN CAPITAL LETTER U WITH DIAERESIS


			00DD			LATIN CAPITAL LETTER Y WITH ACUTE


			00DE			LATIN CAPITAL LETTER THORN


			00DF			LATIN SMALL LETTER SHARP S


			00E0			LATIN SMALL LETTER A WITH GRAVE


			00E1			LATIN SMALL LETTER A WITH ACUTE


			00E2			LATIN SMALL LETTER A WITH CIRCUMFLEX


			00E3			LATIN SMALL LETTER A WITH TILDE


			00E4			LATIN SMALL LETTER A WITH DIAERESIS


			00E5			LATIN SMALL LETTER A WITH RING ABOVE


			00E6			LATIN SMALL LETTER AE


			00E7			LATIN SMALL LETTER C WITH CEDILLA


			00E8			LATIN SMALL LETTER E WITH GRAVE


			00E9			LATIN SMALL LETTER E WITH ACUTE


			00EA			LATIN SMALL LETTER E WITH CIRCUMFLEX


			00EB			LATIN SMALL LETTER E WITH DIAERESIS


			00EC			LATIN SMALL LETTER I WITH GRAVE


			00ED			LATIN SMALL LETTER I WITH ACUTE


			00EE			LATIN SMALL LETTER I WITH CIRCUMFLEX


			00EF			LATIN SMALL LETTER I WITH DIAERESIS


			00F0			LATIN SMALL LETTER ETH


			00F1			LATIN SMALL LETTER N WITH TILDE


			00F2			LATIN SMALL LETTER O WITH GRAVE


			00F3			LATIN SMALL LETTER O WITH ACUTE


			00F4			LATIN SMALL LETTER O WITH CIRCUMFLEX


			00F5			LATIN SMALL LETTER O WITH TILDE


			00F6			LATIN SMALL LETTER O WITH DIAERESIS


			00F7			DIVISION SIGN


			00F8			LATIN SMALL LETTER O WITH STROKE


			00F9			LATIN SMALL LETTER U WITH GRAVE


			00FA			LATIN SMALL LETTER U WITH ACUTE


			00FB			LATIN SMALL LETTER U WITH CIRCUMFLEX


			00FC			LATIN SMALL LETTER U WITH DIAERESIS


			00FD			LATIN SMALL LETTER Y WITH ACUTE


			00FE			LATIN SMALL LETTER THORN


			00FF			LATIN SMALL LETTER Y WITH DIAERESIS


			0100			LATIN CAPITAL LETTER A WITH MACRON


			0101			LATIN SMALL LETTER A WITH MACRON


			0102			LATIN CAPITAL LETTER A WITH BREVE


			0103			LATIN SMALL LETTER A WITH BREVE


			0104			LATIN CAPITAL LETTER A WITH OGONEK


			0105			LATIN SMALL LETTER A WITH OGONEK


			0106			LATIN CAPITAL LETTER C WITH ACUTE


			0107			LATIN SMALL LETTER C WITH ACUTE


			0108			LATIN CAPITAL LETTER C WITH CIRCUMFLEX


			0109			LATIN SMALL LETTER C WITH CIRCUMFLEX


			010A			LATIN CAPITAL LETTER C WITH DOT ABOVE


			010B			LATIN SMALL LETTER C WITH DOT ABOVE


			010C			LATIN CAPITAL LETTER C WITH CARON


			010D			LATIN SMALL LETTER C WITH CARON


			010E			LATIN CAPITAL LETTER D WITH CARON


			010F			LATIN SMALL LETTER D WITH CARON


			0110			LATIN CAPITAL LETTER D WITH STROKE


			0111			LATIN SMALL LETTER D WITH STROKE


			0112			LATIN CAPITAL LETTER E WITH MACRON


			0113			LATIN SMALL LETTER E WITH MACRON


			0114			LATIN CAPITAL LETTER E WITH BREVE


			0115			LATIN SMALL LETTER E WITH BREVE


			0116			LATIN CAPITAL LETTER E WITH DOT ABOVE


			0117			LATIN SMALL LETTER E WITH DOT ABOVE


			0118			LATIN CAPITAL LETTER E WITH OGONEK


			0119			LATIN SMALL LETTER E WITH OGONEK


			011A			LATIN CAPITAL LETTER E WITH CARON


			011B			LATIN SMALL LETTER E WITH CARON


			011C			LATIN CAPITAL LETTER G WITH CIRCUMFLEX


			011D			LATIN SMALL LETTER G WITH CIRCUMFLEX


			011E			LATIN CAPITAL LETTER G WITH BREVE


			011F			LATIN SMALL LETTER G WITH BREVE


			0120			LATIN CAPITAL LETTER G WITH DOT ABOVE


			0121			LATIN SMALL LETTER G WITH DOT ABOVE


			0122			LATIN CAPITAL LETTER G WITH CEDILLA


			0123			LATIN SMALL LETTER G WITH CEDILLA


			0124			LATIN CAPITAL LETTER H WITH CIRCUMFLEX


			0125			LATIN SMALL LETTER H WITH CIRCUMFLEX


			0126			LATIN CAPITAL LETTER H WITH STROKE


			0127			LATIN SMALL LETTER H WITH STROKE


			0128			LATIN CAPITAL LETTER I WITH TILDE


			0129			LATIN SMALL LETTER I WITH TILDE


			012A			LATIN CAPITAL LETTER I WITH MACRON


			012B			LATIN SMALL LETTER I WITH MACRON


			012C			LATIN CAPITAL LETTER I WITH BREVE


			012D			LATIN SMALL LETTER I WITH BREVE


			012E			LATIN CAPITAL LETTER I WITH OGONEK


			012F			LATIN SMALL LETTER I WITH OGONEK


			0130			LATIN CAPITAL LETTER I WITH DOT ABOVE


			0131			LATIN SMALL LETTER DOTLESS I


			0132			LATIN CAPITAL LIGATURE IJ


			0133			LATIN SMALL LIGATURE IJ


			0134			LATIN CAPITAL LETTER J WITH CIRCUMFLEX


			0135			LATIN SMALL LETTER J WITH CIRCUMFLEX


			0136			LATIN CAPITAL LETTER K WITH CEDILLA


			0137			LATIN SMALL LETTER K WITH CEDILLA


			0138			LATIN SMALL LETTER KRA


			0139			LATIN CAPITAL LETTER L WITH ACUTE


			013A			LATIN SMALL LETTER L WITH ACUTE


			013B			LATIN CAPITAL LETTER L WITH CEDILLA


			013C			LATIN SMALL LETTER L WITH CEDILLA


			013D			LATIN CAPITAL LETTER L WITH CARON


			013E			LATIN SMALL LETTER L WITH CARON


			013F			LATIN CAPITAL LETTER L WITH MIDDLE DOT


			0140			LATIN SMALL LETTER L WITH MIDDLE DOT


			0141			LATIN CAPITAL LETTER L WITH STROKE


			0142			LATIN SMALL LETTER L WITH STROKE


			0143			LATIN CAPITAL LETTER N WITH ACUTE


			0144			LATIN SMALL LETTER N WITH ACUTE


			0145			LATIN CAPITAL LETTER N WITH CEDILLA


			0146			LATIN SMALL LETTER N WITH CEDILLA


			0147			LATIN CAPITAL LETTER N WITH CARON


			0148			LATIN SMALL LETTER N WITH CARON


			0149			LATIN SMALL LETTER N PRECEDED BY APOSTROPHE


			014A			LATIN CAPITAL LETTER ENG


			014B			LATIN SMALL LETTER ENG


			014C			LATIN CAPITAL LETTER O WITH MACRON


			014D			LATIN SMALL LETTER O WITH MACRON


			014E			LATIN CAPITAL LETTER O WITH BREVE


			014F			LATIN SMALL LETTER O WITH BREVE


			0150			LATIN CAPITAL LETTER O WITH DOUBLE ACUTE


			0151			LATIN SMALL LETTER O WITH DOUBLE ACUTE


			0152			LATIN CAPITAL LIGATURE OE


			0153			LATIN SMALL LIGATURE OE


			0154			LATIN CAPITAL LETTER R WITH ACUTE


			0155			LATIN SMALL LETTER R WITH ACUTE


			0156			LATIN CAPITAL LETTER R WITH CEDILLA


			0157			LATIN SMALL LETTER R WITH CEDILLA


			0158			LATIN CAPITAL LETTER R WITH CARON


			0159			LATIN SMALL LETTER R WITH CARON


			015A			LATIN CAPITAL LETTER S WITH ACUTE


			015B			LATIN SMALL LETTER S WITH ACUTE


			015C			LATIN CAPITAL LETTER S WITH CIRCUMFLEX


			015D			LATIN SMALL LETTER S WITH CIRCUMFLEX


			015E			LATIN CAPITAL LETTER S WITH CEDILLA


			015F			LATIN SMALL LETTER S WITH CEDILLA


			0160			LATIN CAPITAL LETTER S WITH CARON


			0161			LATIN SMALL LETTER S WITH CARON


			0162			LATIN CAPITAL LETTER T WITH CEDILLA


			0163			LATIN SMALL LETTER T WITH CEDILLA


			0164			LATIN CAPITAL LETTER T WITH CARON


			0165			LATIN SMALL LETTER T WITH CARON


			0166			LATIN CAPITAL LETTER T WITH STROKE


			0167			LATIN SMALL LETTER T WITH STROKE


			0168			LATIN CAPITAL LETTER U WITH TILDE


			0169			LATIN SMALL LETTER U WITH TILDE


			016A			LATIN CAPITAL LETTER U WITH MACRON


			016B			LATIN SMALL LETTER U WITH MACRON


			016C			LATIN CAPITAL LETTER U WITH BREVE


			016D			LATIN SMALL LETTER U WITH BREVE


			016E			LATIN CAPITAL LETTER U WITH RING ABOVE


			016F			LATIN SMALL LETTER U WITH RING ABOVE


			0170			LATIN CAPITAL LETTER U WITH DOUBLE ACUTE


			0171			LATIN SMALL LETTER U WITH DOUBLE ACUTE


			0172			LATIN CAPITAL LETTER U WITH OGONEK


			0173			LATIN SMALL LETTER U WITH OGONEK


			0174			LATIN CAPITAL LETTER W WITH CIRCUMFLEX


			0175			LATIN SMALL LETTER W WITH CIRCUMFLEX


			0176			LATIN CAPITAL LETTER Y WITH CIRCUMFLEX


			0177			LATIN SMALL LETTER Y WITH CIRCUMFLEX


			0178			LATIN CAPITAL LETTER Y WITH DIAERESIS


			0179			LATIN CAPITAL LETTER Z WITH ACUTE


			017A			LATIN SMALL LETTER Z WITH ACUTE


			017B			LATIN CAPITAL LETTER Z WITH DOT ABOVE


			017C			LATIN SMALL LETTER Z WITH DOT ABOVE


			017D			LATIN CAPITAL LETTER Z WITH CARON


			017E			LATIN SMALL LETTER Z WITH CARON


			017F			LATIN SMALL LETTER LONG S


			0192			LATIN SMALL LETTER F WITH HOOK


			01FA			LATIN CAPITAL LETTER A WITH RING ABOVE AND ACUTE


			01FB			LATIN SMALL LETTER A WITH RING ABOVE AND ACUTE


			01FC			LATIN CAPITAL LETTER AE WITH ACUTE


			01FD			LATIN SMALL LETTER AE WITH ACUTE


			01FE			LATIN CAPITAL LETTER O WITH STROKE AND ACUTE


			01FF			LATIN SMALL LETTER O WITH STROKE AND ACUTE


			02C6			MODIFIER LETTER CIRCUMFLEX ACCENT


			02C7			CARON


			02C9			MODIFIER LETTER MACRON


			02D8			BREVE


			02D9			DOT ABOVE


			02DA			RING ABOVE


			02DB			OGONEK


			02DD			DOUBLE ACUTE ACCENT


			0384			GREEK TONOS


			0385			GREEK DIALYTIKA TONOS


			0386			GREEK CAPITAL LETTER ALPHA WITH TONOS


			0387			GREEK ANO TELEIA


			0388			GREEK CAPITAL LETTER EPSILON WITH TONOS


			0389			GREEK CAPITAL LETTER ETA WITH TONOS


			038A			GREEK CAPITAL LETTER IOTA WITH TONOS


			038C			GREEK CAPITAL LETTER OMICRON WITH TONOS


			038E			GREEK CAPITAL LETTER UPSILON WITH TONOS


			038F			GREEK CAPITAL LETTER OMEGA WITH TONOS


			0390			GREEK SMALL LETTER IOTA WITH DIALYTIKA AND TONOS


			0391			GREEK CAPITAL LETTER ALPHA


			0392			GREEK CAPITAL LETTER BETA


			0393			GREEK CAPITAL LETTER GAMMA


			0394			GREEK CAPITAL LETTER DELTA


			0395			GREEK CAPITAL LETTER EPSILON


			0396			GREEK CAPITAL LETTER ZETA


			0397			GREEK CAPITAL LETTER ETA


			0398			GREEK CAPITAL LETTER THETA


			0399			GREEK CAPITAL LETTER IOTA


			039A			GREEK CAPITAL LETTER KAPPA


			039B			GREEK CAPITAL LETTER LAMDA


			039C			GREEK CAPITAL LETTER MU


			039D			GREEK CAPITAL LETTER NU


			039E			GREEK CAPITAL LETTER XI


			039F			GREEK CAPITAL LETTER OMICRON


			03A0			GREEK CAPITAL LETTER PI


			03A1			GREEK CAPITAL LETTER RHO


			03A3			GREEK CAPITAL LETTER SIGMA


			03A4			GREEK CAPITAL LETTER TAU


			03A5			GREEK CAPITAL LETTER UPSILON


			03A6			GREEK CAPITAL LETTER PHI


			03A7			GREEK CAPITAL LETTER CHI


			03A8			GREEK CAPITAL LETTER PSI


			03A9			GREEK CAPITAL LETTER OMEGA


			03AA			GREEK CAPITAL LETTER IOTA WITH DIALYTIKA


			03AB			GREEK CAPITAL LETTER UPSILON WITH DIALYTIKA


			03AC			GREEK SMALL LETTER ALPHA WITH TONOS


			03AD			GREEK SMALL LETTER EPSILON WITH TONOS


			03AE			GREEK SMALL LETTER ETA WITH TONOS


			03AF			GREEK SMALL LETTER IOTA WITH TONOS


			03B0			GREEK SMALL LETTER UPSILON WITH DIALYTIKA AND TONOS


			03B1			GREEK SMALL LETTER ALPHA


			03B2			GREEK SMALL LETTER BETA


			03B3			GREEK SMALL LETTER GAMMA


			03B4			GREEK SMALL LETTER DELTA


			03B5			GREEK SMALL LETTER EPSILON


			03B6			GREEK SMALL LETTER ZETA


			03B7			GREEK SMALL LETTER ETA


			03B8			GREEK SMALL LETTER THETA


			03B9			GREEK SMALL LETTER IOTA


			03BA			GREEK SMALL LETTER KAPPA


			03BB			GREEK SMALL LETTER LAMDA


			03BC			GREEK SMALL LETTER MU


			03BD			GREEK SMALL LETTER NU


			03BE			GREEK SMALL LETTER XI


			03BF			GREEK SMALL LETTER OMICRON


			03C0			GREEK SMALL LETTER PI


			03C1			GREEK SMALL LETTER RHO


			03C2			GREEK SMALL LETTER FINAL SIGMA


			03C3			GREEK SMALL LETTER SIGMA


			03C4			GREEK SMALL LETTER TAU


			03C5			GREEK SMALL LETTER UPSILON


			03C6			GREEK SMALL LETTER PHI


			03C7			GREEK SMALL LETTER CHI


			03C8			GREEK SMALL LETTER PSI


			03C9			GREEK SMALL LETTER OMEGA


			03CA			GREEK SMALL LETTER IOTA WITH DIALYTIKA


			03CB			GREEK SMALL LETTER UPSILON WITH DIALYTIKA


			03CC			GREEK SMALL LETTER OMICRON WITH TONOS


			03CD			GREEK SMALL LETTER UPSILON WITH TONOS


			03CE			GREEK SMALL LETTER OMEGA WITH TONOS


			0401			CYRILLIC CAPITAL LETTER IO


			0402			CYRILLIC CAPITAL LETTER DJE


			0403			CYRILLIC CAPITAL LETTER GJE


			0404			CYRILLIC CAPITAL LETTER UKRAINIAN IE


			0405			CYRILLIC CAPITAL LETTER DZE


			0406			CYRILLIC CAPITAL LETTER BYELORUSSIAN-UKRAINIAN I


			0407			CYRILLIC CAPITAL LETTER YI


			0408			CYRILLIC CAPITAL LETTER JE


			0409			CYRILLIC CAPITAL LETTER LJE


			040A			CYRILLIC CAPITAL LETTER NJE


			040B			CYRILLIC CAPITAL LETTER TSHE


			040C			CYRILLIC CAPITAL LETTER KJE


			040E			CYRILLIC CAPITAL LETTER SHORT U


			040F			CYRILLIC CAPITAL LETTER DZHE


			0410			CYRILLIC CAPITAL LETTER A


			0411			CYRILLIC CAPITAL LETTER BE


			0412			CYRILLIC CAPITAL LETTER VE


			0413			CYRILLIC CAPITAL LETTER GHE


			0414			CYRILLIC CAPITAL LETTER DE


			0415			CYRILLIC CAPITAL LETTER IE


			0416			CYRILLIC CAPITAL LETTER ZHE


			0417			CYRILLIC CAPITAL LETTER ZE


			0418			CYRILLIC CAPITAL LETTER I


			0419			CYRILLIC CAPITAL LETTER SHORT I


			041A			CYRILLIC CAPITAL LETTER KA


			041B			CYRILLIC CAPITAL LETTER EL


			041C			CYRILLIC CAPITAL LETTER EM


			041D			CYRILLIC CAPITAL LETTER EN


			041E			CYRILLIC CAPITAL LETTER O


			041F			CYRILLIC CAPITAL LETTER PE


			0420			CYRILLIC CAPITAL LETTER ER


			0421			CYRILLIC CAPITAL LETTER ES


			0422			CYRILLIC CAPITAL LETTER TE


			0423			CYRILLIC CAPITAL LETTER U


			0424			CYRILLIC CAPITAL LETTER EF


			0425			CYRILLIC CAPITAL LETTER HA


			0426			CYRILLIC CAPITAL LETTER TSE


			0427			CYRILLIC CAPITAL LETTER CHE


			0428			CYRILLIC CAPITAL LETTER SHA


			0429			CYRILLIC CAPITAL LETTER SHCHA


			042A			CYRILLIC CAPITAL LETTER HARD SIGN


			042B			CYRILLIC CAPITAL LETTER YERU


			042C			CYRILLIC CAPITAL LETTER SOFT SIGN


			042D			CYRILLIC CAPITAL LETTER E


			042E			CYRILLIC CAPITAL LETTER YU


			042F			CYRILLIC CAPITAL LETTER YA


			0430			CYRILLIC SMALL LETTER A


			0431			CYRILLIC SMALL LETTER BE


			0432			CYRILLIC SMALL LETTER VE


			0433			CYRILLIC SMALL LETTER GHE


			0434			CYRILLIC SMALL LETTER DE


			0435			CYRILLIC SMALL LETTER IE


			0436			CYRILLIC SMALL LETTER ZHE


			0437			CYRILLIC SMALL LETTER ZE


			0438			CYRILLIC SMALL LETTER I


			0439			CYRILLIC SMALL LETTER SHORT I


			043A			CYRILLIC SMALL LETTER KA


			043B			CYRILLIC SMALL LETTER EL


			043C			CYRILLIC SMALL LETTER EM


			043D			CYRILLIC SMALL LETTER EN


			043E			CYRILLIC SMALL LETTER O


			043F			CYRILLIC SMALL LETTER PE


			0440			CYRILLIC SMALL LETTER ER


			0441			CYRILLIC SMALL LETTER ES


			0442			CYRILLIC SMALL LETTER TE


			0443			CYRILLIC SMALL LETTER U


			0444			CYRILLIC SMALL LETTER EF


			0445			CYRILLIC SMALL LETTER HA


			0446			CYRILLIC SMALL LETTER TSE


			0447			CYRILLIC SMALL LETTER CHE


			0448			CYRILLIC SMALL LETTER SHA


			0449			CYRILLIC SMALL LETTER SHCHA


			044A			CYRILLIC SMALL LETTER HARD SIGN


			044B			CYRILLIC SMALL LETTER YERU


			044C			CYRILLIC SMALL LETTER SOFT SIGN


			044D			CYRILLIC SMALL LETTER E


			044E			CYRILLIC SMALL LETTER YU


			044F			CYRILLIC SMALL LETTER YA


			0451			CYRILLIC SMALL LETTER IO


			0452			CYRILLIC SMALL LETTER DJE


			0453			CYRILLIC SMALL LETTER GJE


			0454			CYRILLIC SMALL LETTER UKRAINIAN IE


			0455			CYRILLIC SMALL LETTER DZE


			0456			CYRILLIC SMALL LETTER BYELORUSSIAN-UKRAINIAN I


			0457			CYRILLIC SMALL LETTER YI


			0458			CYRILLIC SMALL LETTER JE


			0459			CYRILLIC SMALL LETTER LJE


			045A			CYRILLIC SMALL LETTER NJE


			045B			CYRILLIC SMALL LETTER TSHE


			045C			CYRILLIC SMALL LETTER KJE


			045E			CYRILLIC SMALL LETTER SHORT U


			045F			CYRILLIC SMALL LETTER DZHE


			0490			CYRILLIC CAPITAL LETTER GHE WITH UPTURN


			0491			CYRILLIC SMALL LETTER GHE WITH UPTURN


			1E80			LATIN CAPITAL LETTER W WITH GRAVE


			1E81			LATIN SMALL LETTER W WITH GRAVE


			1E82			LATIN CAPITAL LETTER W WITH ACUTE


			1E83			LATIN SMALL LETTER W WITH ACUTE


			1E84			LATIN CAPITAL LETTER W WITH DIAERESIS


			1E85			LATIN SMALL LETTER W WITH DIAERESIS


			1EF2			LATIN CAPITAL LETTER Y WITH GRAVE


			1EF3			LATIN SMALL LETTER Y WITH GRAVE


			2013			EN DASH


			2014			EM DASH


			2015			HORIZONTAL BAR


			2017			DOUBLE LOW LINE


			2018			LEFT SINGLE QUOTATION MARK


			2019			RIGHT SINGLE QUOTATION MARK


			201A			SINGLE LOW-9 QUOTATION MARK


			201B			SINGLE HIGH-REVERSED-9 QUOTATION MARK


			201C			LEFT DOUBLE QUOTATION MARK


			201D			RIGHT DOUBLE QUOTATION MARK


			201E			DOUBLE LOW-9 QUOTATION MARK


			2020			DAGGER


			2021			DOUBLE DAGGER


			2022			BULLET


			2026			HORIZONTAL ELLIPSIS


			2030			PER MILLE SIGN


			2032			PRIME


			2033			DOUBLE PRIME


			2039			SINGLE LEFT-POINTING ANGLE QUOTATION MARK


			203A			SINGLE RIGHT-POINTING ANGLE QUOTATION MARK


			203C			DOUBLE EXCLAMATION MARK


			203E			OVERLINE


			2044			FRACTION SLASH


			207F			SUPERSCRIPT LATIN SMALL LETTER N


			20A3			FRENCH FRANC SIGN


			20A4			LIRA SIGN


			20A7			PESETA SIGN


			20AC			EURO SIGN


			2105			CARE OF


			2113			SCRIPT SMALL L


			2116			NUMERO SIGN


			2122			TRADE MARK SIGN


			2126			OHM SIGN


			212E			ESTIMATED SYMBOL


			215B			VULGAR FRACTION ONE EIGHTH


			215C			VULGAR FRACTION THREE EIGHTHS


			215D			VULGAR FRACTION FIVE EIGHTHS


			215E			VULGAR FRACTION SEVEN EIGHTHS


			2190			LEFTWARDS ARROW


			2191			UPWARDS ARROW


			2192			RIGHTWARDS ARROW


			2193			DOWNWARDS ARROW


			2194			LEFT RIGHT ARROW


			2195			UP DOWN ARROW


			21A8			UP DOWN ARROW WITH BASE


			2202			PARTIAL DIFFERENTIAL


			2206			INCREMENT


			220F			N-ARY PRODUCT


			2211			N-ARY SUMMATION


			2212			MINUS SIGN


			2215			DIVISION SLASH


			2219			BULLET OPERATOR


			221A			SQUARE ROOT


			221E			INFINITY


			221F			RIGHT ANGLE


			2229			INTERSECTION


			222B			INTEGRAL


			2248			ALMOST EQUAL TO


			2260			NOT EQUAL TO


			2261			IDENTICAL TO


			2264			LESS-THAN OR EQUAL TO


			2265			GREATER-THAN OR EQUAL TO


			2302			HOUSE


			2310			REVERSED NOT SIGN


			2320			TOP HALF INTEGRAL


			2321			BOTTOM HALF INTEGRAL


			2500			BOX DRAWINGS LIGHT HORIZONTAL


			2502			BOX DRAWINGS LIGHT VERTICAL


			250C			BOX DRAWINGS LIGHT DOWN AND RIGHT


			2510			BOX DRAWINGS LIGHT DOWN AND LEFT


			2514			BOX DRAWINGS LIGHT UP AND RIGHT


			2518			BOX DRAWINGS LIGHT UP AND LEFT


			251C			BOX DRAWINGS LIGHT VERTICAL AND RIGHT


			2524			BOX DRAWINGS LIGHT VERTICAL AND LEFT


			252C			BOX DRAWINGS LIGHT DOWN AND HORIZONTAL


			2534			BOX DRAWINGS LIGHT UP AND HORIZONTAL


			253C			BOX DRAWINGS LIGHT VERTICAL AND HORIZONTAL


			2550			BOX DRAWINGS DOUBLE HORIZONTAL


			2551			BOX DRAWINGS DOUBLE VERTICAL


			2552			BOX DRAWINGS DOWN SINGLE AND RIGHT DOUBLE


			2553			BOX DRAWINGS DOWN DOUBLE AND RIGHT SINGLE


			2554			BOX DRAWINGS DOUBLE DOWN AND RIGHT


			2555			BOX DRAWINGS DOWN SINGLE AND LEFT DOUBLE


			2556			BOX DRAWINGS DOWN DOUBLE AND LEFT SINGLE


			2557			BOX DRAWINGS DOUBLE DOWN AND LEFT


			2558			BOX DRAWINGS UP SINGLE AND RIGHT DOUBLE


			2559			BOX DRAWINGS UP DOUBLE AND RIGHT SINGLE


			255A			BOX DRAWINGS DOUBLE UP AND RIGHT


			255B			BOX DRAWINGS UP SINGLE AND LEFT DOUBLE


			255C			BOX DRAWINGS UP DOUBLE AND LEFT SINGLE


			255D			BOX DRAWINGS DOUBLE UP AND LEFT


			255E			BOX DRAWINGS VERTICAL SINGLE AND RIGHT DOUBLE


			255F			BOX DRAWINGS VERTICAL DOUBLE AND RIGHT SINGLE


			2560			BOX DRAWINGS DOUBLE VERTICAL AND RIGHT


			2561			BOX DRAWINGS VERTICAL SINGLE AND LEFT DOUBLE


			2562			BOX DRAWINGS VERTICAL DOUBLE AND LEFT SINGLE


			2563			BOX DRAWINGS DOUBLE VERTICAL AND LEFT


			2564			BOX DRAWINGS DOWN SINGLE AND HORIZONTAL DOUBLE


			2565			BOX DRAWINGS DOWN DOUBLE AND HORIZONTAL SINGLE


			2566			BOX DRAWINGS DOUBLE DOWN AND HORIZONTAL


			2567			BOX DRAWINGS UP SINGLE AND HORIZONTAL DOUBLE


			2568			BOX DRAWINGS UP DOUBLE AND HORIZONTAL SINGLE


			2569			BOX DRAWINGS DOUBLE UP AND HORIZONTAL


			256A			BOX DRAWINGS VERTICAL SINGLE AND HORIZONTAL DOUBLE


			256B			BOX DRAWINGS VERTICAL DOUBLE AND HORIZONTAL SINGLE


			256C			BOX DRAWINGS DOUBLE VERTICAL AND HORIZONTAL


			2580			UPPER HALF BLOCK


			2584			LOWER HALF BLOCK


			2588			FULL BLOCK


			258C			LEFT HALF BLOCK


			2590			RIGHT HALF BLOCK


			2591			LIGHT SHADE


			2592			MEDIUM SHADE


			2593			DARK SHADE


			25A0			BLACK SQUARE


			25A1			WHITE SQUARE


			25AA			BLACK SMALL SQUARE


			25AB			WHITE SMALL SQUARE


			25AC			BLACK RECTANGLE


			25B2			BLACK UP-POINTING TRIANGLE


			25BA			BLACK RIGHT-POINTING POINTER


			25BC			BLACK DOWN-POINTING TRIANGLE


			25C4			BLACK LEFT-POINTING POINTER


			25CA			LOZENGE


			25CB			WHITE CIRCLE


			25CF			BLACK CIRCLE


			25D8			INVERSE BULLET


			25D9			INVERSE WHITE CIRCLE


			25E6			WHITE BULLET


			263A			WHITE SMILING FACE


			263B			BLACK SMILING FACE


			263C			WHITE SUN WITH RAYS


			2640			FEMALE SIGN


			2642			MALE SIGN


			2660			BLACK SPADE SUIT


			2663			BLACK CLUB SUIT


			2665			BLACK HEART SUIT


			2666			BLACK DIAMOND SUIT


			266A			EIGHTH NOTE


			266B			BEAMED EIGHTH NOTES


			FB01			LATIN SMALL LIGATURE FI


			FB02			LATIN SMALL LIGATURE FL









mupdf-1.21.1-source/scripts/archive.sh

#!/bin/bash

REV=$(git describe --tags)
STEM=mupdf-$REV-source

echo git archive $STEM.tar
git archive --format=tar --prefix=$STEM/ -o $STEM.tar HEAD

function make_submodule_archive {
	# Make tarballs for submodules, stripped of unneccessary files.
	M=$1
	shift
	echo git archive submodule-$M.tar
	git archive --format=tar --remote=thirdparty/$M --prefix=$STEM/thirdparty/$M/ -o submodule-$M.tar HEAD
	for DIR in $*
	do
		tar f submodule-$M.tar --wildcards --delete "*/$DIR"
	done
	tar Af $STEM.tar submodule-$M.tar
	rm -f submodule-$M.tar
}

# Remove test files from thirdparty source archives.

make_submodule_archive curl		tests
make_submodule_archive extract		test
make_submodule_archive freeglut
make_submodule_archive freetype		tests
make_submodule_archive gumbo-parser	benchmarks tests
make_submodule_archive harfbuzz		test perf
make_submodule_archive jbig2dec
make_submodule_archive lcms2		testbed plugins/fast_float
make_submodule_archive leptonica	prog
make_submodule_archive libjpeg		libjpeg/test*
make_submodule_archive mujs
make_submodule_archive openjpeg
make_submodule_archive tesseract	unittest
make_submodule_archive zlib		test contrib

echo gzip $STEM.tar
pigz -f -k -11 $STEM.tar

echo lzip $STEM.tar
plzip -9 -f -k $STEM.tar







mupdf-1.21.1-source/scripts/bin2coff.c

/*
 * bin2coff: converts a data object into a Win32 linkable COFF binary object
 * Copyright (c) 2011 Pete Batard <pete@akeo.ie>
 * This file is part of the libwdi project: http://libwdi.sf.net
 * Modifications Copyright (c) 2018 by Artifex Software
 *
 * This program is free software: you can redistribute it and/or modify
 * it under the terms of the GNU General Public License as published by
 * the Free Software Foundation, either version 3 of the License, or
 * (at your option) any later version.
 *
 * This program is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
 * GNU General Public License for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program.  If not, see <http://www.gnu.org/licenses/>.
 */

/*
 * References:
 * http://www.vortex.masmcode.com/ (another bin2coff, without source)
 * http://msdn.microsoft.com/en-us/library/ms680198.aspx
 * http://webster.cs.ucr.edu/Page_TechDocs/pe.txt
 * http://www.delorie.com/djgpp/doc/coff/
 * http://pierrelib.pagesperso-orange.fr/exec_formats/MS_Symbol_Type_v1.0.pdf
 */

/*
  Updates from Artifex Software Inc.
    + Automatically rename '-' to '_' in generated symbols.
    + Accept 'Win32' and 'x64' as flags.
 */

#define _CRT_SECURE_NO_WARNINGS

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#if !defined(_MSC_VER)
#include <stdint.h>
#else
typedef signed char          int8_t;
typedef unsigned char        uint8_t;
typedef short                int16_t;
typedef unsigned short       uint16_t;
typedef int                  int32_t;
typedef unsigned             uint32_t;
typedef long long            int64_t;
typedef unsigned long long   uint64_t;
#endif

#define SIZE_LABEL_SUFFIX				 "_size"
#define SIZE_TYPE						 uint32_t

#define IMAGE_SIZEOF_SHORT_NAME			 8

/* File header defines */
#define IMAGE_FILE_MACHINE_ANY			 0x0000
#define IMAGE_FILE_MACHINE_I386			 0x014c
#define IMAGE_FILE_MACHINE_IA64			 0x0200
#define IMAGE_FILE_MACHINE_AMD64		 0x8664

#define IMAGE_FILE_RELOCS_STRIPPED		 0x0001
#define IMAGE_FILE_EXECUTABLE_IMAGE		 0x0002
#define IMAGE_FILE_LINE_NUMS_STRIPPED	 0x0004
#define IMAGE_FILE_LOCAL_SYMS_STRIPPED	 0x0008
#define IMAGE_FILE_AGGRESIVE_WS_TRIM	 0x0010		/* Obsolete */
#define IMAGE_FILE_LARGE_ADDRESS_AWARE	 0x0020
#define IMAGE_FILE_16BIT_MACHINE		 0x0040
#define IMAGE_FILE_BYTES_REVERSED_LO	 0x0080		/* Obsolete */
#define IMAGE_FILE_32BIT_MACHINE		 0x0100
#define IMAGE_FILE_DEBUG_STRIPPED		 0x0200
#define IMAGE_FILE_REM_RUN_FROM_SWAP	 0x0400
#define IMAGE_FILE_NET_RUN_FROM_SWAP	 0x0800
#define IMAGE_FILE_SYSTEM				 0x1000
#define IMAGE_FILE_DLL					 0x2000
#define IMAGE_FILE_UP_SYSTEM_ONLY		 0x4000
#define IMAGE_FILE_BYTES_REVERSED_HI	 0x8000		/* Obsolete */

/* Section header defines */
#define IMAGE_SCN_TYPE_REG				 0x00000000	/* Reserved */
#define IMAGE_SCN_TYPE_DSECT			 0x00000001	/* Reserved */
#define IMAGE_SCN_TYPE_NOLOAD			 0x00000002	/* Reserved */
#define IMAGE_SCN_TYPE_GROUP			 0x00000003	/* Reserved */
#define IMAGE_SCN_TYPE_NO_PAD			 0x00000008	/* Obsolete */
#define IMAGE_SCN_TYPE_COPY				 0x00000010	/* Reserved */
#define IMAGE_SCN_CNT_CODE				 0x00000020
#define IMAGE_SCN_CNT_INITIALIZED_DATA	 0x00000040
#define IMAGE_SCN_CNT_UNINITIALIZED_DATA 0x00000080
#define IMAGE_SCN_LNK_OTHER				 0x00000100	/* Reserved */
#define IMAGE_SCN_LNK_INFO				 0x00000200
#define IMAGE_SCN_TYPE_OVER				 0x00000400	/* Reserved */
#define IMAGE_SCN_LNK_REMOVE			 0x00000800
#define IMAGE_SCN_LNK_COMDAT			 0x00001000
#define IMAGE_SCN_MEM_FARDATA			 0x00008000	/* Reserved */
#define IMAGE_SCN_MEM_PURGEABLE			 0x00020000	/* Reserved */
#define IMAGE_SCN_MEM_16BIT				 0x00020000	/* Reserved */
#define IMAGE_SCN_MEM_LOCKED			 0x00040000	/* Reserved */
#define IMAGE_SCN_MEM_PRELOAD			 0x00080000	/* Reserved */
#define IMAGE_SCN_ALIGN_1BYTES			 0x00100000
#define IMAGE_SCN_ALIGN_2BYTES			 0x00200000
#define IMAGE_SCN_ALIGN_4BYTES			 0x00300000
#define IMAGE_SCN_ALIGN_8BYTES			 0x00400000
#define IMAGE_SCN_ALIGN_16BYTES			 0x00500000
#define IMAGE_SCN_ALIGN_32BYTES			 0x00600000
#define IMAGE_SCN_ALIGN_64BYTES			 0x00700000
#define IMAGE_SCN_ALIGN_128BYTES		 0x00800000
#define IMAGE_SCN_ALIGN_256BYTES		 0x00900000
#define IMAGE_SCN_ALIGN_512BYTES		 0x00A00000
#define IMAGE_SCN_ALIGN_1024BYTES		 0x00B00000
#define IMAGE_SCN_ALIGN_2048BYTES		 0x00C00000
#define IMAGE_SCN_ALIGN_4096BYTES		 0x00D00000
#define IMAGE_SCN_ALIGN_8192BYTES		 0x00E00000
#define IMAGE_SCN_ALIGN_MASK			 0x00F00000
#define IMAGE_SCN_LNK_NRELOC_OVFL		 0x01000000
#define IMAGE_SCN_MEM_DISCARDABLE		 0x02000000
#define IMAGE_SCN_MEM_NOT_CACHED		 0x04000000
#define IMAGE_SCN_MEM_NOT_PAGED			 0x08000000
#define IMAGE_SCN_MEM_SHARED			 0x10000000
#define IMAGE_SCN_MEM_EXECUTE			 0x20000000
#define IMAGE_SCN_MEM_READ				 0x40000000
#define IMAGE_SCN_MEM_WRITE				 0x80000000

/* Symbol entry defines */
#define IMAGE_SYM_UNDEFINED				 (int16_t)0
#define IMAGE_SYM_ABSOLUTE				 (int16_t)-1
#define IMAGE_SYM_DEBUG					 (int16_t)-2

#define IMAGE_SYM_TYPE_NULL				 0x0000
#define IMAGE_SYM_TYPE_VOID				 0x0001
#define IMAGE_SYM_TYPE_CHAR				 0x0002
#define IMAGE_SYM_TYPE_SHORT			 0x0003
#define IMAGE_SYM_TYPE_INT				 0x0004
#define IMAGE_SYM_TYPE_LONG				 0x0005
#define IMAGE_SYM_TYPE_FLOAT			 0x0006
#define IMAGE_SYM_TYPE_DOUBLE			 0x0007
#define IMAGE_SYM_TYPE_STRUCT			 0x0008
#define IMAGE_SYM_TYPE_UNION			 0x0009
#define IMAGE_SYM_TYPE_ENUM				 0x000A
#define IMAGE_SYM_TYPE_MOE				 0x000B
#define IMAGE_SYM_TYPE_BYTE				 0x000C
#define IMAGE_SYM_TYPE_WORD				 0x000D
#define IMAGE_SYM_TYPE_UINT				 0x000E
#define IMAGE_SYM_TYPE_DWORD			 0x000F
#define IMAGE_SYM_TYPE_PCODE			 0x8000

#define IMAGE_SYM_DTYPE_NULL			 0
#define IMAGE_SYM_DTYPE_POINTER			 1
#define IMAGE_SYM_DTYPE_FUNCTION		 2
#define IMAGE_SYM_DTYPE_ARRAY			 3

#define IMAGE_SYM_CLASS_END_OF_FUNCTION	 (uint8_t)-1
#define IMAGE_SYM_CLASS_NULL			 0x00
#define IMAGE_SYM_CLASS_AUTOMATIC		 0x01
#define IMAGE_SYM_CLASS_EXTERNAL		 0x02
#define IMAGE_SYM_CLASS_STATIC			 0x03
#define IMAGE_SYM_CLASS_REGISTER		 0x04
#define IMAGE_SYM_CLASS_EXTERNAL_DEF	 0x05
#define IMAGE_SYM_CLASS_LABEL			 0x06
#define IMAGE_SYM_CLASS_UNDEFINED_LABEL	 0x07
#define IMAGE_SYM_CLASS_MEMBER_OF_STRUCT 0x08
#define IMAGE_SYM_CLASS_ARGUMENT		 0x09
#define IMAGE_SYM_CLASS_STRUCT_TAG		 0x0A
#define IMAGE_SYM_CLASS_MEMBER_OF_UNION	 0x0B
#define IMAGE_SYM_CLASS_UNION_TAG		 0x0C
#define IMAGE_SYM_CLASS_TYPE_DEFINITION	 0x0D
#define IMAGE_SYM_CLASS_UNDEFINED_STATIC 0x0E
#define IMAGE_SYM_CLASS_ENUM_TAG		 0x0F
#define IMAGE_SYM_CLASS_MEMBER_OF_ENUM	 0x10
#define IMAGE_SYM_CLASS_REGISTER_PARAM	 0x11
#define IMAGE_SYM_CLASS_BIT_FIELD		 0x12
#define IMAGE_SYM_CLASS_FAR_EXTERNAL	 0x44
#define IMAGE_SYM_CLASS_BLOCK			 0x64
#define IMAGE_SYM_CLASS_FUNCTION		 0x65
#define IMAGE_SYM_CLASS_END_OF_STRUCT	 0x66
#define IMAGE_SYM_CLASS_FILE			 0x67
#define IMAGE_SYM_CLASS_SECTION			 0x68
#define IMAGE_SYM_CLASS_WEAK_EXTERNAL	 0x69
#define IMAGE_SYM_CLASS_CLR_TOKEN		 0x6B

#pragma pack(push, 2)

/* Microsoft COFF File Header */
typedef struct {
	uint16_t	Machine;
	uint16_t	NumberOfSections;
	uint32_t	TimeDateStamp;
	uint32_t	PointerToSymbolTable;
	uint32_t	NumberOfSymbols;
	uint16_t	SizeOfOptionalHeader;
	uint16_t	Characteristics;
} IMAGE_FILE_HEADER;

/* Microsoft COFF Section Header */
typedef struct {
	char Name[IMAGE_SIZEOF_SHORT_NAME];
	uint32_t	VirtualSize;
	uint32_t	VirtualAddress;
	uint32_t	SizeOfRawData;
	uint32_t	PointerToRawData;
	uint32_t	PointerToRelocations;
	uint32_t	PointerToLinenumbers;
	uint16_t	NumberOfRelocations;
	uint16_t	NumberOfLinenumbers;
	uint32_t	Characteristics;
} IMAGE_SECTION_HEADER;

/* Microsoft COFF Symbol Entry */
typedef struct {
	union {
		char	ShortName[IMAGE_SIZEOF_SHORT_NAME];
		struct {
			uint32_t Zeroes;
			uint32_t Offset;
		} LongName;
	} N;
	int32_t		Value;
	int16_t		SectionNumber;
	uint16_t	Type;
	uint8_t		StorageClass;
	uint8_t		NumberOfAuxSymbols;
} IMAGE_SYMBOL;

/* COFF String Table */
typedef struct {
	uint32_t	TotalSize;
	char		Strings[0];
} IMAGE_STRINGS;

#pragma pack(pop)

static int check_64bit(const char *arg, int *x86_32)
{
	if ((strcmp(arg, "64bit") == 0) || (strcmp(arg, "x64") == 0))
		*x86_32 = 0; /* 0 = 64bit */
	else if ((strcmp(arg, "32bit") == 0) || (strcmp(arg, "Win32") == 0))
		*x86_32 = 1; /* 1 = 32bit */
	else
		return 0;
	return 1;
}

int
#ifdef DDKBUILD
__cdecl
#endif
main (int argc, char *argv[])
{
	const uint16_t endian_test = 0xBE00;
	int x86_32, short_label, short_size, last_arg;
	int i, r = 1;
	char* label;
	FILE *fd = NULL;
	size_t size, alloc_size;
	uint8_t* buffer = NULL;
	IMAGE_FILE_HEADER* file_header;
	IMAGE_SECTION_HEADER* section_header;
	IMAGE_SYMBOL* symbol_table;
	IMAGE_STRINGS* string_table;
	SIZE_TYPE* data_size;

	if ((argc < 3) || (argc > 5)) {
		fprintf(stderr, "\nUsage: bin2coff bin obj [label] [64bit|Win32|x64]\n\n");
		fprintf(stderr, "  bin  : source binary data\n");
		fprintf(stderr, "  obj  : target object file, in MS COFF format.\n");
		fprintf(stderr, "  label: identifier for the extern data. If not provided, the name of the\n");
		fprintf(stderr, "         binary file without extension is used.\n");
		fprintf(stderr, "  64bit:\n  Win32:\n  x64  : produce a 64 bit compatible object - symbols are generated without\n");
		fprintf(stderr, "         leading underscores and machine type is set to x86_x64.\n\n");
		fprintf(stderr, "With your linker set properly, typical access from a C source is:\n\n");
		fprintf(stderr, "    extern uint8_t  label[]     /* binary data         */\n");
		fprintf(stderr, "    extern uint32_t label_size  /* size of binary data */\n\n");
		exit(1);
	}

	if (((uint8_t*)&endian_test)[0] == 0xBE) {
		fprintf(stderr, "\nThis program is not compatible with Big Endian architectures.\n");
		fprintf(stderr, "You are welcome to modify the sourcecode (GPLv3+) to make it so.\n");
		exit(1);
	}

	fd = fopen(argv[1], "rb");
	if (fd == NULL) {
		fprintf(stderr, "Couldn't open file '%s'.\n", argv[1]);
		goto err;
	}
	fseek(fd, 0, SEEK_END);
	size = (size_t)ftell(fd);
	fseek(fd, 0, SEEK_SET);

	x86_32 = 0;
	last_arg = argc;
	if (argc >= 4 && check_64bit(argv[3], &x86_32))
		last_arg = 4;
	else if (argc >= 5 && check_64bit(argv[4], &x86_32))
		last_arg = 5;

	/* Label setup */
	if (argc < last_arg) {
		for (i=(int)strlen(argv[1])-1; i>=0; i--) {
			if (argv[1][i] == '.') {
				argv[1][i] = 0;
				break;
			}
		}
		label = argv[1];
	} else {
		label = argv[3];
	}

	{
		char *s = label;

		while (*s) {
			if (*s == '-')
				*s = '_';
			s++;
		}
	}

	short_label = (strlen(label) + x86_32) <= IMAGE_SIZEOF_SHORT_NAME;
	short_size = (strlen(label) + x86_32 + strlen(SIZE_LABEL_SUFFIX)) <= IMAGE_SIZEOF_SHORT_NAME;
	alloc_size = sizeof(IMAGE_FILE_HEADER) + sizeof(IMAGE_SECTION_HEADER) + size + sizeof(SIZE_TYPE) + 2*sizeof(IMAGE_SYMBOL) + sizeof(IMAGE_STRINGS);
	if (!short_label) {
		alloc_size += x86_32 + strlen(label) + 1;
	}
	if (!short_size) {
		alloc_size += x86_32 + strlen(label) + strlen(SIZE_LABEL_SUFFIX) + 1;
	}

	buffer = (uint8_t*)calloc(alloc_size, 1);
	if (buffer == NULL) {
		fprintf(stderr, "Couldn't allocate buffer.\n");
		goto err;
	}
	file_header = (IMAGE_FILE_HEADER*)&buffer[0];
	section_header = (IMAGE_SECTION_HEADER*)&buffer[sizeof(IMAGE_FILE_HEADER)];
	symbol_table = (IMAGE_SYMBOL*)&buffer[sizeof(IMAGE_FILE_HEADER) + sizeof(IMAGE_SECTION_HEADER) + size + sizeof(SIZE_TYPE)];
	string_table = (IMAGE_STRINGS*)&buffer[sizeof(IMAGE_FILE_HEADER) + sizeof(IMAGE_SECTION_HEADER) + size + sizeof(SIZE_TYPE) + 2*sizeof(IMAGE_SYMBOL)];

	/* Populate file header */
	file_header->Machine = (x86_32)?IMAGE_FILE_MACHINE_I386:IMAGE_FILE_MACHINE_AMD64;
	file_header->NumberOfSections = 1;
	file_header->PointerToSymbolTable = sizeof(IMAGE_FILE_HEADER) + sizeof(IMAGE_SECTION_HEADER) + (uint32_t)size+4;
	file_header->NumberOfSymbols = 2;
	file_header->Characteristics = IMAGE_FILE_LINE_NUMS_STRIPPED;

	/* Populate data section header */
	strncpy(section_header->Name, ".data", IMAGE_SIZEOF_SHORT_NAME);
	section_header->SizeOfRawData = (uint32_t)size+4;
	section_header->PointerToRawData = sizeof(IMAGE_FILE_HEADER) + sizeof(IMAGE_SECTION_HEADER);
	section_header->Characteristics = IMAGE_SCN_CNT_INITIALIZED_DATA | IMAGE_SCN_ALIGN_16BYTES | IMAGE_SCN_MEM_READ | IMAGE_SCN_MEM_WRITE;

	/* Populate data section */
	if (fread(&buffer[sizeof(IMAGE_FILE_HEADER) + sizeof(IMAGE_SECTION_HEADER)], 1, size, fd) != size) {
		fprintf(stderr, "Couldn't read file '%s'.\n", argv[1]);
		goto err;
	}
	fclose(fd); fd = NULL;
	data_size = (SIZE_TYPE*)&buffer[sizeof(IMAGE_FILE_HEADER) + sizeof(IMAGE_SECTION_HEADER) + size];
	*data_size = (SIZE_TYPE)size;

	/* Populate symbol table */
	if (short_label) {
		symbol_table[0].N.ShortName[0] = '_';
		strcpy(&symbol_table[0].N.ShortName[x86_32], label);
	} else {
		symbol_table[0].N.LongName.Zeroes = 0;
		symbol_table[0].N.LongName.Offset = sizeof(IMAGE_STRINGS);
	}
	/* Ideally, we would use (IMAGE_SYM_DTYPE_ARRAY << 8) | IMAGE_SYM_TYPE_BYTE
	 * to indicate an array of bytes, but the type is ignored in MS objects. */
	symbol_table[0].Type = IMAGE_SYM_TYPE_NULL;
	symbol_table[0].StorageClass = IMAGE_SYM_CLASS_EXTERNAL;
	symbol_table[0].SectionNumber = 1;
	symbol_table[0].Value = 0;				/* Offset within the section */

	if (short_size) {
		symbol_table[1].N.ShortName[1] = '_';
		strcpy(&symbol_table[1].N.ShortName[x86_32], label);
		strcpy(&symbol_table[1].N.ShortName[x86_32+strlen(label)], SIZE_LABEL_SUFFIX);
	} else {
		symbol_table[1].N.LongName.Zeroes = 0;
		symbol_table[1].N.LongName.Offset = sizeof(IMAGE_STRINGS) + ((short_label)?0:(x86_32 + (uint32_t)strlen(label) + 1));
	}
	symbol_table[1].Type = IMAGE_SYM_TYPE_NULL;
	symbol_table[1].StorageClass = IMAGE_SYM_CLASS_EXTERNAL;
	symbol_table[1].SectionNumber = 1;
	symbol_table[1].Value = (int32_t)size;	/* Offset within the section */

	/* Populate string table */
	string_table->TotalSize = sizeof(IMAGE_STRINGS);
	if (!short_label) {
		string_table->Strings[0] = '_';
		strcpy(&string_table->Strings[0] + x86_32, label);
		string_table->TotalSize += x86_32 + (uint32_t)strlen(label) + 1;
	}
	if (!short_size) {
		string_table->Strings[string_table->TotalSize - sizeof(IMAGE_STRINGS)] = '_';
		strcpy(&string_table->Strings[string_table->TotalSize - sizeof(IMAGE_STRINGS)] + x86_32, label);
		string_table->TotalSize += x86_32 + (uint32_t)strlen(label);
		strcpy(&string_table->Strings[string_table->TotalSize - sizeof(IMAGE_STRINGS)], SIZE_LABEL_SUFFIX);
		string_table->TotalSize += (uint32_t)strlen(SIZE_LABEL_SUFFIX) + 1;
	}

	fd = fopen(argv[2], "wb");
	if (fd == NULL) {
		fprintf(stderr, "Couldn't create file '%s'.\n", argv[2]);
		goto err;
	}

	if (fwrite(buffer, 1, alloc_size, fd) != alloc_size) {
		fprintf(stderr, "Couldn't write file '%s'.\n", argv[2]);
		goto err;
	}
	printf("Successfully created COFF object file '%s'\n", argv[2]);

	r = 0;

err:
	if (fd != NULL) fclose(fd);
	free(buffer);
	exit(r);
}







mupdf-1.21.1-source/scripts/cmapclean.py

#!/usr/bin/env python3

# Parse a CMap file and dump it back out.

import sys

# Decode a subset of CMap syntax (only what is needed for our built-in resources)
# We require that tokens are whitespace separated.

def cleancmap(filename):
	codespacerange = []
	usecmap = ""
	cmapname = ""
	cmapversion = "1.0"
	csi_registry = "(Adobe)"
	csi_ordering = "(Unknown)"
	csi_supplement = 1
	wmode = 0
	isbf = False

	map = {}

	def tocode(s):
		if s[0] == '<' and s[-1] == '>':
			return int(s[1:-1], 16)
		return int(s, 10)

	def map_cidchar(lo, v):
		map[lo] = v

	def map_cidrange(lo, hi, v):
		while lo <= hi:
			map[lo] = v
			lo = lo + 1
			v = v + 1

	def add_bf(lo, v):
		# Decode unicode surrogate pairs
		if len(v) == 2 and v[0] >= 0xd800 and v[0] <= 0xdbff and v[1] >= 0xdc00 and v[1] <= 0xdfff:
			map[lo] = ((v[0] - 0xd800) << 10) + (v[1] - 0xdc00) + 0x10000
		elif len(v) == 1:
			map[lo] = v[0]
		elif len(v) <= 8:
			map[lo] = v[:]
		else:
			print("/* warning: too long one-to-many mapping: %s */" % (v))

	def map_bfchar(lo, bf):
		bf = bf[1:-1] # drop < >
		v = [int(bf[i:i+4],16) for i in range(0, len(bf), 4)]
		add_bf(lo, v)

	def map_bfrange(lo, hi, bf):
		bf = bf[1:-1] # drop < >
		v = [int(bf[i:i+4],16) for i in range(0, len(bf), 4)]
		while lo <= hi:
			add_bf(lo, v)
			lo = lo + 1
			v[-1] = v[-1] + 1

	current = None
	for line in open(filename, "r").readlines():
		if line[0] == '%':
			continue
		line = line.strip().split()
		if len(line) == 0:
			continue
		if line[0] == '/CMapVersion': cmapversion = line[1]
		elif line[0] == '/CMapName': cmapname = line[1][1:]
		elif line[0] == '/WMode': wmode = int(line[1])
		elif line[0] == '/Registry': csi_registry = line[1]
		elif line[0] == '/Ordering': csi_ordering = line[1]
		elif line[0] == '/Supplement': csi_supplement = line[1]
		elif len(line) > 1 and line[1] == 'usecmap': usecmap = line[0][1:]
		elif len(line) > 1 and line[1] == 'begincodespacerange': current = 'codespacerange'
		elif len(line) > 1 and line[1] == 'begincidrange': current = 'cidrange'
		elif len(line) > 1 and line[1] == 'beginbfrange': current = 'bfrange'; isbf = True
		elif len(line) > 1 and line[1] == 'begincidchar': current = 'cidchar'
		elif len(line) > 1 and line[1] == 'beginbfchar': current = 'bfchar'; isbf = True
		elif line[0] == 'begincodespacerange': current = 'codespacerange'
		elif line[0] == 'begincidrange': current = 'cidrange'
		elif line[0] == 'beginbfrange': current = 'bfrange'; isbf = True
		elif line[0] == 'begincidchar': current = 'cidchar'
		elif line[0] == 'beginbfchar': current = 'bfchar'; isbf = True
		elif line[0].startswith("end"):
			current = None
		elif current == 'codespacerange' and len(line) == 2:
			n, a, b = (len(line[0])-2)/2, tocode(line[0]), tocode(line[1])
			codespacerange.append((n, a, b))
		elif current == 'cidrange' and len(line) == 3:
			a, b, c = tocode(line[0]), tocode(line[1]), tocode(line[2])
			map_cidrange(a, b, c)
		elif current == 'cidchar' and len(line) == 2:
			a, b = tocode(line[0]), tocode(line[1])
			map_cidchar(a, b)
		elif current == 'bfchar' and len(line) == 2:
			a, b = tocode(line[0]), line[1]
			map_bfchar(a, b)
		elif current == 'bfrange' and len(line) == 3:
			a, b, c = tocode(line[0]), tocode(line[1]), line[2]
			map_bfrange(a, b, c)

	# Create ranges

	singles = []
	ranges = []
	mranges = []

	out_lo = -100
	out_hi = -100
	out_v_lo = 0
	out_v_hi = 0

	def flush_range():
		if out_lo >= 0:
			if out_lo == out_hi:
				singles.append((out_lo, out_v_lo))
			else:
				ranges.append((out_lo, out_hi, out_v_lo))

	keys = list(map.keys())
	keys.sort()
	for code in keys:
		v = map[code]
		if type(v) is not int:
			flush_range()
			out_lo = out_hi = -100
			mranges.append((code, v))
		else:
			if code != out_hi + 1 or v != out_v_hi + 1:
				flush_range()
				out_lo = out_hi = code
				out_v_lo = out_v_hi = v
			else:
				out_hi = out_hi + 1
				out_v_hi = out_v_hi + 1
	flush_range()

	# Print CMap file

	print("%!PS-Adobe-3.0 Resource-CMap")
	print("%%DocumentNeededResources: procset (CIDInit)")
	print("%%IncludeResource: procset (CIDInit)")
	print("%%%%BeginResource: CMap (%s)" % cmapname)
	print("%%%%Version: %s" % cmapversion)
	print("%%EndComments")
	print("/CIDInit /ProcSet findresource begin")
	print("12 dict begin")
	print("begincmap")
	if usecmap: print("/%s usecmap" % usecmap)
	print("/CIDSystemInfo 3 dict dup begin")
	print("  /Registry %s def" % csi_registry)
	print("  /Ordering %s def" % csi_ordering)
	print("  /Supplement %s def" % csi_supplement)
	print("end def")
	print("/CMapName /%s def" % cmapname)
	print("/CMapVersion %s def" % cmapversion)
	print("/CMapType 1 def")
	print("/WMode %d def" % wmode)

	if len(codespacerange):
		print("%d begincodespacerange" % len(codespacerange))
		for r in codespacerange:
			fmt = "<%%0%dx> <%%0%dx>" % (r[0]*2, r[0]*2)
			print(fmt % (r[1], r[2]))
		print("endcodespacerange")

	if len(singles) > 0:
		if isbf:
			print("%d beginbfchar" % len(singles))
			for s in singles:
				print("<%04x> <%04x>" % s)
			print("endbfchar")
		else:
			print("%d begincidchar" % len(singles))
			for s in singles:
				print("<%04x> %d" % s)
			print("endcidchar")

	if len(ranges) > 0:
		if isbf:
			print("%d beginbfrange" % len(ranges))
			for r in ranges:
				print("<%04x> <%04x> <%04x>" % r)
			print("endbfrange")
		else:
			print("%d begincidrange" % len(ranges))
			for r in ranges:
				print("<%04x> <%04x> %d" % r)
			print("endcidrange")

	if len(mranges) > 0:
		print("%d beginbfchar" % len(mranges))
		for cid, v in mranges:
			print("<%04x> <%s>" % (cid, "".join(["%04x" % ch for ch in v])))
		print("endbfchar")

	print("endcmap")
	print("CMapName currentdict /CMap defineresource pop")
	print("end")
	print("end")
	print("%%EndResource")
	print("%%EOF")

for arg in sys.argv[1:]:
	cleancmap(arg)







mupdf-1.21.1-source/scripts/cmapcleanx.c

/* cmapclean.c -- parse a CMap file and write it back out */

#include <stdio.h>
#include <string.h>

#include "mupdf/pdf.h"

struct cidrange {
	unsigned int lo, hi, v;
};

static int cmpcidrange(const void *va, const void *vb)
{
	unsigned int a = ((const struct cidrange *)va)->lo;
	unsigned int b = ((const struct cidrange *)vb)->lo;
	return a < b ? -1 : a > b ? 1 : 0;
}

static void pc(unsigned int c)
{
	if (c <= 0xff) printf("<%02x>", c);
	else if (c <= 0xffff) printf("<%04x>", c);
	else if (c <= 0xffffff) printf("<%06x>", c);
	else printf("<%010x>", c);
}

int
main(int argc, char **argv)
{
	fz_context *ctx;
	fz_stream *fi;
	pdf_cmap *cmap;
	int k, m, n, i;
	struct cidrange *r;

	if (argc != 2)
	{
		fprintf(stderr, "usage: cmapclean input.cmap\n");
		return 1;
	}

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		return 1;
	}

	fi = fz_open_file(ctx, argv[1]);
	cmap = pdf_load_cmap(ctx, fi);
	fz_drop_stream(ctx, fi);

	printf("begincmap\n");
	printf("/CMapName /%s def\n", cmap->cmap_name);
	printf("/WMode %d def\n", cmap->wmode);
	if (cmap->usecmap_name[0])
		printf("/%s usecmap\n", cmap->usecmap_name);

	if (cmap->codespace_len)
	{
		printf("begincodespacerange\n");
		for (k = 0; k < cmap->codespace_len; k++)
		{
			if (cmap->codespace[k].n == 1)
				printf("<%02x> <%02x>\n", cmap->codespace[k].low, cmap->codespace[k].high);
			else if (cmap->codespace[k].n == 2)
				printf("<%04x> <%04x>\n", cmap->codespace[k].low, cmap->codespace[k].high);
			else if (cmap->codespace[k].n == 3)
				printf("<%06x> <%06x>\n", cmap->codespace[k].low, cmap->codespace[k].high);
			else if (cmap->codespace[k].n == 4)
				printf("<%08x> <%08x>\n", cmap->codespace[k].low, cmap->codespace[k].high);
			else
				printf("<%x> <%x>\n", cmap->codespace[k].low, cmap->codespace[k].high);
		}
		printf("endcodespacerange\n");
	}

	n = cmap->rlen + cmap->xlen;
	r = fz_malloc(ctx, n * sizeof *r);
	i = 0;

	for (k = 0; k < cmap->rlen; k++) {
		r[i].lo = cmap->ranges[k].low;
		r[i].hi = cmap->ranges[k].high;
		r[i].v = cmap->ranges[k].out;
		++i;
	}

	for (k = 0; k < cmap->xlen; k++) {
		r[i].lo = cmap->xranges[k].low;
		r[i].hi = cmap->xranges[k].high;
		r[i].v = cmap->xranges[k].out;
		++i;
	}

	qsort(r, n, sizeof *r, cmpcidrange);

	if (n)
	{
		printf("begincidchar\n");
		for (i = 0; i < n; ++i)
		{
			for (k = r[i].lo, m = r[i].v; k <= r[i].hi; ++k, ++m)
			{
				pc(k);
				printf("%u\n", m);
			}
		}
		printf("endcidchar\n");
	}

#if 0
	if (cmap->mlen > 0)
	{
		printf("beginbfchar\n");
		for (k = 0; k < cmap->mlen; k++)
		{
			pc(cmap->mranges[k].low);

			printf("<");
			for (m = 0; m < cmap->mranges[k].len; ++m)
				printf("%04x", cmap->mranges[k].out[m]);
			printf(">\n");
		}
		printf("endbfchar\n");
	}
#endif

	printf("endcmap\n");

	fz_drop_context(ctx);
	return 0;
}







mupdf-1.21.1-source/scripts/cmapcleanz.c

/* cmapclean.c -- parse a CMap file and write it back out */

#include <stdio.h>
#include <string.h>

#include "mupdf/pdf.h"

void pc(unsigned int c)
{
	if (c <= 0xff) printf("<%02x>", c);
	else if (c <= 0xffff) printf("<%04x>", c);
	else if (c <= 0xffffff) printf("<%06x>", c);
	else printf("<%08x>", c);
}

int
main(int argc, char **argv)
{
	fz_context *ctx;
	fz_stream *fi;
	pdf_cmap *cmap;
	int k, m;
	int ns, nr;

	if (argc != 2)
	{
		fprintf(stderr, "usage: cmapclean input.cmap\n");
		return 1;
	}

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		return 1;
	}

	fi = fz_open_file(ctx, argv[1]);
	cmap = pdf_load_cmap(ctx, fi);
	fz_drop_stream(ctx, fi);

	printf("begincmap\n");
	printf("/CMapName /%s def\n", cmap->cmap_name);
	printf("/WMode %d def\n", cmap->wmode);
	if (cmap->usecmap_name[0])
		printf("/%s usecmap\n", cmap->usecmap_name);

	if (cmap->codespace_len)
	{
		printf("begincodespacerange\n");
		for (k = 0; k < cmap->codespace_len; k++)
		{
			if (cmap->codespace[k].n == 1)
				printf("<%02x><%02x>\n", cmap->codespace[k].low, cmap->codespace[k].high);
			else if (cmap->codespace[k].n == 2)
				printf("<%04x><%04x>\n", cmap->codespace[k].low, cmap->codespace[k].high);
			else if (cmap->codespace[k].n == 3)
				printf("<%06x><%06x>\n", cmap->codespace[k].low, cmap->codespace[k].high);
			else if (cmap->codespace[k].n == 4)
				printf("<%08x><%08x>\n", cmap->codespace[k].low, cmap->codespace[k].high);
			else
				printf("<%x><%x>\n", cmap->codespace[k].low, cmap->codespace[k].high);
		}
		printf("endcodespacerange\n");
	}

	/* 16-bit ranges */

	ns = nr = 0;
	for (k = 0; k < cmap->rlen; k++)
		if (cmap->ranges[k].high - cmap->ranges[k].low > 0)
			++nr;
		else
			++ns;

	if (ns)
	{
		printf("begincidchar\n");
		for (k = 0; k < cmap->rlen; k++) {
			if (cmap->ranges[k].high - cmap->ranges[k].low == 0) {
				pc(cmap->ranges[k].low);
				printf(" %u\n", cmap->ranges[k].out);
			}
		}
		printf("endcidchar\n");
	}

	if (nr)
	{
		printf("begincidrange\n");
		for (k = 0; k < cmap->rlen; k++) {
			if (cmap->ranges[k].high - cmap->ranges[k].low > 0) {
				pc(cmap->ranges[k].low);
				putchar(' ');
				pc(cmap->ranges[k].high);
				printf(" %u\n", cmap->ranges[k].out);
			}
		}
		printf("endcidrange\n");
	}

	/* 32-bit ranges */

	ns = nr = 0;
	for (k = 0; k < cmap->xlen; k++)
		if (cmap->xranges[k].high - cmap->xranges[k].low > 0)
			++nr;
		else
			++ns;

	if (ns)
	{
		printf("begincidchar\n");
		for (k = 0; k < cmap->xlen; k++) {
			if (cmap->xranges[k].high - cmap->xranges[k].low == 0) {
				pc(cmap->xranges[k].low);
				printf("%u\n", cmap->xranges[k].out);
			}
		}
		printf("endcidchar\n");
	}

	if (nr)
	{
		printf("begincidrange\n");
		for (k = 0; k < cmap->xlen; k++) {
			if (cmap->xranges[k].high - cmap->xranges[k].low > 0) {
				pc(cmap->xranges[k].low);
				pc(cmap->xranges[k].high);
				printf("%u\n", cmap->xranges[k].out);
			}
		}
		printf("endcidrange\n");
	}

	/* 1-to-many */

#if 0
	if (cmap->mlen > 0)
	{
		printf("beginbfchar\n");
		for (k = 0; k < cmap->mlen; k++)
		{
			pc(cmap->mranges[k].low);
			printf("<");
			for (m = 0; m < cmap->mranges[k].len; ++m)
				printf("%04x", cmap->mranges[k].out[m]);
			printf(">\n");
		}
		printf("endbfchar\n");
	}
#endif

	printf("endcmap\n");

	fz_drop_context(ctx);
	return 0;
}







mupdf-1.21.1-source/scripts/cmapdump.py

#!/usr/bin/env python3

# Parse a CMap file and dump it as a C struct.

import sys

# Decode a subset of CMap syntax (only what is needed for our built-in resources)
# We require that tokens are whitespace separated.

def dumpcmap(filename):
	codespacerange = []
	usecmap = ""
	cmapname = ""
	wmode = 0

	map = {}

	def tocode(s):
		if s[0] == '<' and s[-1] == '>':
			return int(s[1:-1], 16)
		return int(s, 10)

	def map_cidchar(lo, v):
		map[lo] = v

	def map_cidrange(lo, hi, v):
		while lo <= hi:
			map[lo] = v
			lo = lo + 1
			v = v + 1

	def add_bf(lo, v):
		# Decode unicode surrogate pairs
		if len(v) == 2 and v[0] >= 0xd800 and v[0] <= 0xdbff and v[1] >= 0xdc00 and v[1] <= 0xdfff:
			map[lo] = ((v[0] - 0xd800) << 10) + (v[1] - 0xdc00) + 0x10000
		elif len(v) == 1:
			map[lo] = v[0]
		elif len(v) <= 8:
			map[lo] = v[:]
		else:
			print("/* warning: too long one-to-many mapping: %s */" % (v))

	def map_bfchar(lo, bf):
		bf = bf[1:-1] # drop < >
		v = [int(bf[i:i+4],16) for i in range(0, len(bf), 4)]
		add_bf(lo, v)

	def map_bfrange(lo, hi, bf):
		bf = bf[1:-1] # drop < >
		v = [int(bf[i:i+4],16) for i in range(0, len(bf), 4)]
		while lo <= hi:
			add_bf(lo, v)
			lo = lo + 1
			v[-1] = v[-1] + 1

	current = None
	for line in open(filename, "r").readlines():
		if line[0] == '%':
			continue
		line = line.strip().split()
		if len(line) == 0:
			continue
		if line[0] == '/CMapName':
			cmapname = line[1][1:]
		elif line[0] == '/WMode':
			wmode = int(line[1])
		elif len(line) > 1 and line[1] == 'usecmap':
			usecmap = line[0][1:]
		elif len(line) > 1 and line[1] == 'begincodespacerange': current = 'codespacerange'
		elif len(line) > 1 and line[1] == 'begincidrange': current = 'cidrange'
		elif len(line) > 1 and line[1] == 'beginbfrange': current = 'bfrange'
		elif len(line) > 1 and line[1] == 'begincidchar': current = 'cidchar'
		elif len(line) > 1 and line[1] == 'beginbfchar': current = 'bfchar'
		elif line[0] == 'begincodespacerange': current = 'codespacerange'
		elif line[0] == 'begincidrange': current = 'cidrange'
		elif line[0] == 'beginbfrange': current = 'bfrange'
		elif line[0] == 'begincidchar': current = 'cidchar'
		elif line[0] == 'beginbfchar': current = 'bfchar'
		elif line[0].startswith("end"):
			current = None
		elif current == 'codespacerange' and len(line) == 2:
			n, a, b = (len(line[0])-2)/2, tocode(line[0]), tocode(line[1])
			codespacerange.append((n, a, b))
		elif current == 'cidrange' and len(line) == 3:
			a, b, c = tocode(line[0]), tocode(line[1]), tocode(line[2])
			map_cidrange(a, b, c)
		elif current == 'cidchar' and len(line) == 2:
			a, b = tocode(line[0]), tocode(line[1])
			map_cidchar(a, b)
		elif current == 'bfchar' and len(line) == 2:
			a, b = tocode(line[0]), line[1]
			map_bfchar(a, b)
		elif current == 'bfrange' and len(line) == 3:
			a, b, c = tocode(line[0]), tocode(line[1]), line[2]
			map_bfrange(a, b, c)

	# Create ranges

	ranges = []
	xranges = []
	mranges = []
	mdata = []

	out_lo = -100
	out_hi = -100
	out_v_lo = 0
	out_v_hi = 0

	def flush_range():
		if out_lo >= 0:
			if out_lo > 0xffff or out_hi > 0xffff or out_v_lo > 0xffff:
				xranges.append((out_lo, out_hi, out_v_lo))
			else:
				ranges.append((out_lo, out_hi, out_v_lo))

	keys = list(map.keys())
	keys.sort()
	for code in keys:
		v = map[code]
		if type(v) is not int:
			flush_range()
			out_lo = out_hi = -100
			mranges.append((code, len(mdata)))
			mdata.append(len(v))
			mdata.extend(v)
		else:
			if code != out_hi + 1 or v != out_v_hi + 1:
				flush_range()
				out_lo = out_hi = code
				out_v_lo = out_v_hi = v
			else:
				out_hi = out_hi + 1
				out_v_hi = out_v_hi + 1
	flush_range()

	# Print C file

	cname = cmapname.replace('-', '_')

	print()
	print("/*", cmapname, "*/")
	print()

	if len(ranges) > 0:
		print("static const pdf_range cmap_%s_ranges[] = {" % cname)
		for r in ranges:
			print("{0x%x,0x%x,0x%x}," % r)
		print("};")
		print()
	if len(xranges) > 0:
		print("static const pdf_xrange cmap_%s_xranges[] = {" % cname)
		for r in xranges:
			print("{0x%x,0x%x,0x%x}," % r)
		print("};")
		print()
	if len(mranges) > 0:
		print("static const pdf_mrange cmap_%s_mranges[] = {" % cname)
		for r in mranges:
			print("{0x%x,0x%x}," % r)
		print("};")
		print()
		print("static const int cmap_%s_table[] = {" % cname)
		n = mdata[0]
		i = 0
		for r in mdata:
			if i <= n:
				sys.stdout.write("0x%x," % r)
				i = i + 1
			else:
				sys.stdout.write("\n0x%x," % r)
				i = 1
				n = r
		sys.stdout.write("\n")
		print("};")
		print()

	print("static pdf_cmap cmap_%s = {" % cname)
	print("\t{ -1, pdf_drop_cmap_imp },")
	print("\t/* cmapname */ \"%s\"," % cmapname)
	print("\t/* usecmap */ \"%s\", NULL," % usecmap)
	print("\t/* wmode */ %d," % wmode)
	print("\t/* codespaces */ %d, {" % len(codespacerange))
	if len(codespacerange) > 0:
		for codespace in codespacerange:
			fmt = "\t\t{ %%d, 0x%%0%dx, 0x%%0%dx }," % (codespace[0]*2, codespace[0]*2)
			print(fmt % codespace)
	else:
			print("\t\t{ 0, 0, 0 },")
	print("\t},")

	if len(ranges) > 0:
		print("\t%d, %d, (pdf_range*)cmap_%s_ranges," % (len(ranges),len(ranges),cname))
	else:
		print("\t0, 0, NULL, /* ranges */")

	if len(xranges) > 0:
		print("\t%d, %d, (pdf_xrange*)cmap_%s_xranges," % (len(xranges),len(xranges),cname))
	else:
		print("\t0, 0, NULL, /* xranges */")

	if len(mranges) > 0:
		print("\t%d, %d, (pdf_mrange*)cmap_%s_mranges," % (len(mranges),len(mranges),cname))
	else:
		print("\t0, 0, NULL, /* mranges */")

	if len(mdata) > 0:
		print("\t%d, %d, (int*)cmap_%s_table," % (len(mdata),len(mdata),cname))
	else:
		print("\t0, 0, NULL, /* table */")

	print("\t0, 0, 0, NULL /* splay tree */")
	print("};")

print("/* This is an automatically generated file. Do not edit. */")

for arg in sys.argv[1:]:
	dumpcmap(arg)







mupdf-1.21.1-source/scripts/cmapflatten.py

#!/usr/bin/env python3

# Parse a Uni* CMap file and flatten it.
#
# The Uni* CMap files only have 'cidchar' and 'cidrange' sections, never
# 'bfchar' or 'bfrange'.

import sys

def flattencmap(filename):
	codespacerange = []
	usecmap = ""
	cmapname = ""
	cmapversion = "1.0"
	csi_registry = "(Adobe)"
	csi_ordering = "(Unknown)"
	csi_supplement = 1
	wmode = 0

	map = {}

	def tocode(s):
		if s[0] == '<' and s[-1] == '>':
			return int(s[1:-1], 16)
		return int(s, 10)

	def map_cidchar(lo, v):
		map[lo] = v

	def map_cidrange(lo, hi, v):
		while lo <= hi:
			map[lo] = v
			lo = lo + 1
			v = v + 1

	current = None
	for line in open(filename, "r").readlines():
		if line[0] == '%':
			continue
		line = line.strip().split()
		if len(line) == 0:
			continue
		if line[0] == '/CMapVersion': cmapversion = line[1]
		elif line[0] == '/CMapName': cmapname = line[1][1:]
		elif line[0] == '/WMode': wmode = int(line[1])
		elif line[0] == '/Registry': csi_registry = line[1]
		elif line[0] == '/Ordering': csi_ordering = line[1]
		elif line[0] == '/Supplement': csi_supplement = line[1]
		elif len(line) > 1 and line[1] == 'usecmap': usecmap = line[0][1:]
		elif len(line) > 1 and line[1] == 'begincodespacerange': current = 'codespacerange'
		elif len(line) > 1 and line[1] == 'begincidrange': current = 'cidrange'
		elif len(line) > 1 and line[1] == 'begincidchar': current = 'cidchar'
		elif line[0].startswith("end"):
			current = None
		elif current == 'codespacerange' and len(line) == 2:
			n, a, b = (len(line[0])-2)/2, tocode(line[0]), tocode(line[1])
			codespacerange.append((n, a, b))
		elif current == 'cidrange' and len(line) == 3:
			a, b, c = tocode(line[0]), tocode(line[1]), tocode(line[2])
			map_cidrange(a, b, c)
		elif current == 'cidchar' and len(line) == 2:
			a, b = tocode(line[0]), tocode(line[1])
			map_cidchar(a, b)

	# Print flattened CMap file

	print("%!PS-Adobe-3.0 Resource-CMap")
	print("%%DocumentNeededResources: procset (CIDInit)")
	print("%%IncludeResource: procset (CIDInit)")
	print("%%%%BeginResource: CMap (%s)" % cmapname)
	print("%%%%Version: %s" % cmapversion)
	print("%%EndComments")
	print("/CIDInit /ProcSet findresource begin")
	print("12 dict begin")
	print("begincmap")
	if usecmap: print("/%s usecmap" % usecmap)
	print("/CIDSystemInfo 3 dict dup begin")
	print("  /Registry %s def" % csi_registry)
	print("  /Ordering %s def" % csi_ordering)
	print("  /Supplement %s def" % csi_supplement)
	print("end def")
	print("/CMapName /%s def" % cmapname)
	print("/CMapVersion %s def" % cmapversion)
	print("/CMapType 1 def")
	print("/WMode %d def" % wmode)

	if len(codespacerange):
		print("%d begincodespacerange" % len(codespacerange))
		for r in codespacerange:
			fmt = "<%%0%dx> <%%0%dx>" % (r[0]*2, r[0]*2)
			print(fmt % (r[1], r[2]))
		print("endcodespacerange")

	keys = list(map.keys())
	keys.sort()
	print("%d begincidchar" % len(keys))
	for code in keys:
		v = map[code]
		print("<%04x> %d" % (code, v))
	print("endcidchar")

	print("endcmap")
	print("CMapName currentdict /CMap defineresource pop")
	print("end")
	print("end")
	print("%%EndResource")
	print("%%EOF")

for arg in sys.argv[1:]:
	flattencmap(arg)
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#!/usr/bin/env python3

# Find and extract common CMap subsets.
# Taken flattened CMaps as input, using only the 'cidchar' sections.
# The outputs are truncated; so use 'cmapflatten.py' to clean them up.

import sys, os

def load_cmap_set(filename):
	cmap = set()
	active = False
	for line in open(filename).readlines():
		line = line.strip()
		if line.endswith("endcidchar"): active = False
		if active: cmap.add(line)
		if line.endswith("begincidchar"): active = True
	return cmap

def load_cmap_prologue(filename):
	prologue = []
	for line in open(filename).readlines():
		line = line.strip()
		if line.endswith("begincidchar"):
			break
		prologue.append(line)
	return prologue

epilogue = [
	'endcidchar',
]

common_name = os.path.basename(sys.argv[1])

# First find the common subset
common = load_cmap_set(sys.argv[2])
for f in sys.argv[3:]:
	common &= load_cmap_set(f)

def print_cmap(filename, prologue, cmap):
	out = open(filename, "w")
	for line in prologue:
		if not line.endswith("usecmap"):
			print(line, file=out)
		if line == 'begincmap':
			print("/"+common_name, "usecmap", file=out)
	print(len(cmap), "begincidchar", file=out)
	for line in sorted(cmap):
		print(line, file=out)
	for line in epilogue:
		print(line, file=out)

# Print common subset
print_cmap(sys.argv[1], ["/CMapName /%s" % common_name], common)

# Now find unique bits
for f in sys.argv[2:]:
	cmap = load_cmap_set(f) - common
	prologue = load_cmap_prologue(f)
	print_cmap(f+".shared", prologue, cmap)







mupdf-1.21.1-source/scripts/copyblob.sh

#!/bin/bash

cat > copyblob.txt <<EOF
// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

EOF

for F in $(find platform source include -name '*.[ch]' -or -name '*.java' -or -name '*.js')
do
	if grep -q 'Copyright\|automatically generated file\|file was generated by\|DO NOT EDIT THIS FILE\|public domain' $F
	then
		touch .
	else
		echo $F
		cat copyblob.txt $F > copyblob-tmp.txt && mv copyblob-tmp.txt $F
	fi
done







mupdf-1.21.1-source/scripts/destatic.sh

# Simple script to make all static functions in the main source
# unstatic. This allows backtracing functions (such as that used
# in Memento, in particular on Android) to pick up symbol names
# nicely.
#
# This script can be reversed using restatic.sh

# Allow for the fact that mujs might not be present
MUJS_SRC=
test -d thirdparty/mujs && MUJS_SRC=thirdparty/mujs

# Convert everything
sed -i '/^static inline/b;/^static const/b;s!^static !/\*static \*/!' $(find source platform/android/viewer platform/java $MUJS_SRC -name '*.c')

# Convert source/tools back again.
sed -i 's!/\*static \*/!static !' $(find source/tools -name '*.c')







mupdf-1.21.1-source/scripts/find-blanks.awk

BEGIN		{ last_char = "x"; }
/^$/		{ if (last_char == "{") print(FILENAME, FNR); last_char = " "; next; }
/^\s*{$/	{ last_char = "{"; next; }
/ {$/		{ last_char = "{"; next; }
/^\s*}$/	{ if (last_char == " ") print(FILENAME, FNR); last_char = "}"; next; }
		{ last_char = "x"; }







mupdf-1.21.1-source/scripts/findunused.sh

#!/bin/bash
make build=debug -j4
rm -f build/debug/mutool build/debug/mupdf-gl
make build=debug XLIBS=-Wl,--print-gc-sections build/debug/mutool 2>&1 | grep 'libmupdf\.' | sort > build/debug/mutool.gc
make build=debug XLIBS=-Wl,--print-gc-sections build/debug/mupdf-gl 2>&1 | grep 'libmupdf\.' | sort >build/debug/mupdf-gl.gc
comm -12 build/debug/mutool.gc build/debug/mupdf-gl.gc







mupdf-1.21.1-source/scripts/fontdump.nmake

# This is an automatically generated file. Do not edit. *\
default: generate
bin2coff.exe: scripts\bin2coff.c
	cl scripts\bin2coff.c
generated\resources\fonts\droid:
	mkdir generated\resources\fonts\droid
generated\resources\fonts\han:
	mkdir generated\resources\fonts\han
generated\resources\fonts\noto:
	mkdir generated\resources\fonts\noto
generated\resources\fonts\sil:
	mkdir generated\resources\fonts\sil
generated\resources\fonts\urw:
	mkdir generated\resources\fonts\urw
generate: generated\resources\fonts\urw\Dingbats.cff.obj generated\resources\fonts\urw\Dingbats.cff.x64.obj
generated\resources\fonts\urw\Dingbats.cff.obj: resources\fonts\urw\Dingbats.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\Dingbats.cff generated\resources\fonts\urw\Dingbats.cff.obj _binary_Dingbats_cff
generated\resources\fonts\urw\Dingbats.cff.x64.obj: resources\fonts\urw\Dingbats.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\Dingbats.cff generated\resources\fonts\urw\Dingbats.cff.x64.obj _binary_Dingbats_cff 64bit
generate: generated\resources\fonts\urw\NimbusMonoPS-Bold.cff.obj generated\resources\fonts\urw\NimbusMonoPS-Bold.cff.x64.obj
generated\resources\fonts\urw\NimbusMonoPS-Bold.cff.obj: resources\fonts\urw\NimbusMonoPS-Bold.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusMonoPS-Bold.cff generated\resources\fonts\urw\NimbusMonoPS-Bold.cff.obj _binary_NimbusMonoPS_Bold_cff
generated\resources\fonts\urw\NimbusMonoPS-Bold.cff.x64.obj: resources\fonts\urw\NimbusMonoPS-Bold.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusMonoPS-Bold.cff generated\resources\fonts\urw\NimbusMonoPS-Bold.cff.x64.obj _binary_NimbusMonoPS_Bold_cff 64bit
generate: generated\resources\fonts\urw\NimbusMonoPS-BoldItalic.cff.obj generated\resources\fonts\urw\NimbusMonoPS-BoldItalic.cff.x64.obj
generated\resources\fonts\urw\NimbusMonoPS-BoldItalic.cff.obj: resources\fonts\urw\NimbusMonoPS-BoldItalic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusMonoPS-BoldItalic.cff generated\resources\fonts\urw\NimbusMonoPS-BoldItalic.cff.obj _binary_NimbusMonoPS_BoldItalic_cff
generated\resources\fonts\urw\NimbusMonoPS-BoldItalic.cff.x64.obj: resources\fonts\urw\NimbusMonoPS-BoldItalic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusMonoPS-BoldItalic.cff generated\resources\fonts\urw\NimbusMonoPS-BoldItalic.cff.x64.obj _binary_NimbusMonoPS_BoldItalic_cff 64bit
generate: generated\resources\fonts\urw\NimbusMonoPS-Italic.cff.obj generated\resources\fonts\urw\NimbusMonoPS-Italic.cff.x64.obj
generated\resources\fonts\urw\NimbusMonoPS-Italic.cff.obj: resources\fonts\urw\NimbusMonoPS-Italic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusMonoPS-Italic.cff generated\resources\fonts\urw\NimbusMonoPS-Italic.cff.obj _binary_NimbusMonoPS_Italic_cff
generated\resources\fonts\urw\NimbusMonoPS-Italic.cff.x64.obj: resources\fonts\urw\NimbusMonoPS-Italic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusMonoPS-Italic.cff generated\resources\fonts\urw\NimbusMonoPS-Italic.cff.x64.obj _binary_NimbusMonoPS_Italic_cff 64bit
generate: generated\resources\fonts\urw\NimbusMonoPS-Regular.cff.obj generated\resources\fonts\urw\NimbusMonoPS-Regular.cff.x64.obj
generated\resources\fonts\urw\NimbusMonoPS-Regular.cff.obj: resources\fonts\urw\NimbusMonoPS-Regular.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusMonoPS-Regular.cff generated\resources\fonts\urw\NimbusMonoPS-Regular.cff.obj _binary_NimbusMonoPS_Regular_cff
generated\resources\fonts\urw\NimbusMonoPS-Regular.cff.x64.obj: resources\fonts\urw\NimbusMonoPS-Regular.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusMonoPS-Regular.cff generated\resources\fonts\urw\NimbusMonoPS-Regular.cff.x64.obj _binary_NimbusMonoPS_Regular_cff 64bit
generate: generated\resources\fonts\urw\NimbusRoman-Bold.cff.obj generated\resources\fonts\urw\NimbusRoman-Bold.cff.x64.obj
generated\resources\fonts\urw\NimbusRoman-Bold.cff.obj: resources\fonts\urw\NimbusRoman-Bold.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusRoman-Bold.cff generated\resources\fonts\urw\NimbusRoman-Bold.cff.obj _binary_NimbusRoman_Bold_cff
generated\resources\fonts\urw\NimbusRoman-Bold.cff.x64.obj: resources\fonts\urw\NimbusRoman-Bold.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusRoman-Bold.cff generated\resources\fonts\urw\NimbusRoman-Bold.cff.x64.obj _binary_NimbusRoman_Bold_cff 64bit
generate: generated\resources\fonts\urw\NimbusRoman-BoldItalic.cff.obj generated\resources\fonts\urw\NimbusRoman-BoldItalic.cff.x64.obj
generated\resources\fonts\urw\NimbusRoman-BoldItalic.cff.obj: resources\fonts\urw\NimbusRoman-BoldItalic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusRoman-BoldItalic.cff generated\resources\fonts\urw\NimbusRoman-BoldItalic.cff.obj _binary_NimbusRoman_BoldItalic_cff
generated\resources\fonts\urw\NimbusRoman-BoldItalic.cff.x64.obj: resources\fonts\urw\NimbusRoman-BoldItalic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusRoman-BoldItalic.cff generated\resources\fonts\urw\NimbusRoman-BoldItalic.cff.x64.obj _binary_NimbusRoman_BoldItalic_cff 64bit
generate: generated\resources\fonts\urw\NimbusRoman-Italic.cff.obj generated\resources\fonts\urw\NimbusRoman-Italic.cff.x64.obj
generated\resources\fonts\urw\NimbusRoman-Italic.cff.obj: resources\fonts\urw\NimbusRoman-Italic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusRoman-Italic.cff generated\resources\fonts\urw\NimbusRoman-Italic.cff.obj _binary_NimbusRoman_Italic_cff
generated\resources\fonts\urw\NimbusRoman-Italic.cff.x64.obj: resources\fonts\urw\NimbusRoman-Italic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusRoman-Italic.cff generated\resources\fonts\urw\NimbusRoman-Italic.cff.x64.obj _binary_NimbusRoman_Italic_cff 64bit
generate: generated\resources\fonts\urw\NimbusRoman-Regular.cff.obj generated\resources\fonts\urw\NimbusRoman-Regular.cff.x64.obj
generated\resources\fonts\urw\NimbusRoman-Regular.cff.obj: resources\fonts\urw\NimbusRoman-Regular.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusRoman-Regular.cff generated\resources\fonts\urw\NimbusRoman-Regular.cff.obj _binary_NimbusRoman_Regular_cff
generated\resources\fonts\urw\NimbusRoman-Regular.cff.x64.obj: resources\fonts\urw\NimbusRoman-Regular.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusRoman-Regular.cff generated\resources\fonts\urw\NimbusRoman-Regular.cff.x64.obj _binary_NimbusRoman_Regular_cff 64bit
generate: generated\resources\fonts\urw\NimbusSans-Bold.cff.obj generated\resources\fonts\urw\NimbusSans-Bold.cff.x64.obj
generated\resources\fonts\urw\NimbusSans-Bold.cff.obj: resources\fonts\urw\NimbusSans-Bold.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusSans-Bold.cff generated\resources\fonts\urw\NimbusSans-Bold.cff.obj _binary_NimbusSans_Bold_cff
generated\resources\fonts\urw\NimbusSans-Bold.cff.x64.obj: resources\fonts\urw\NimbusSans-Bold.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusSans-Bold.cff generated\resources\fonts\urw\NimbusSans-Bold.cff.x64.obj _binary_NimbusSans_Bold_cff 64bit
generate: generated\resources\fonts\urw\NimbusSans-BoldItalic.cff.obj generated\resources\fonts\urw\NimbusSans-BoldItalic.cff.x64.obj
generated\resources\fonts\urw\NimbusSans-BoldItalic.cff.obj: resources\fonts\urw\NimbusSans-BoldItalic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusSans-BoldItalic.cff generated\resources\fonts\urw\NimbusSans-BoldItalic.cff.obj _binary_NimbusSans_BoldItalic_cff
generated\resources\fonts\urw\NimbusSans-BoldItalic.cff.x64.obj: resources\fonts\urw\NimbusSans-BoldItalic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusSans-BoldItalic.cff generated\resources\fonts\urw\NimbusSans-BoldItalic.cff.x64.obj _binary_NimbusSans_BoldItalic_cff 64bit
generate: generated\resources\fonts\urw\NimbusSans-Italic.cff.obj generated\resources\fonts\urw\NimbusSans-Italic.cff.x64.obj
generated\resources\fonts\urw\NimbusSans-Italic.cff.obj: resources\fonts\urw\NimbusSans-Italic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusSans-Italic.cff generated\resources\fonts\urw\NimbusSans-Italic.cff.obj _binary_NimbusSans_Italic_cff
generated\resources\fonts\urw\NimbusSans-Italic.cff.x64.obj: resources\fonts\urw\NimbusSans-Italic.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusSans-Italic.cff generated\resources\fonts\urw\NimbusSans-Italic.cff.x64.obj _binary_NimbusSans_Italic_cff 64bit
generate: generated\resources\fonts\urw\NimbusSans-Regular.cff.obj generated\resources\fonts\urw\NimbusSans-Regular.cff.x64.obj
generated\resources\fonts\urw\NimbusSans-Regular.cff.obj: resources\fonts\urw\NimbusSans-Regular.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusSans-Regular.cff generated\resources\fonts\urw\NimbusSans-Regular.cff.obj _binary_NimbusSans_Regular_cff
generated\resources\fonts\urw\NimbusSans-Regular.cff.x64.obj: resources\fonts\urw\NimbusSans-Regular.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\NimbusSans-Regular.cff generated\resources\fonts\urw\NimbusSans-Regular.cff.x64.obj _binary_NimbusSans_Regular_cff 64bit
generate: generated\resources\fonts\urw\StandardSymbolsPS.cff.obj generated\resources\fonts\urw\StandardSymbolsPS.cff.x64.obj
generated\resources\fonts\urw\StandardSymbolsPS.cff.obj: resources\fonts\urw\StandardSymbolsPS.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\StandardSymbolsPS.cff generated\resources\fonts\urw\StandardSymbolsPS.cff.obj _binary_StandardSymbolsPS_cff
generated\resources\fonts\urw\StandardSymbolsPS.cff.x64.obj: resources\fonts\urw\StandardSymbolsPS.cff generated\resources\fonts\urw bin2coff.exe
	bin2coff.exe resources\fonts\urw\StandardSymbolsPS.cff generated\resources\fonts\urw\StandardSymbolsPS.cff.x64.obj _binary_StandardSymbolsPS_cff 64bit
generate: generated\resources\fonts\han\SourceHanSerif-Regular.ttc.obj generated\resources\fonts\han\SourceHanSerif-Regular.ttc.x64.obj
generated\resources\fonts\han\SourceHanSerif-Regular.ttc.obj: resources\fonts\han\SourceHanSerif-Regular.ttc generated\resources\fonts\han bin2coff.exe
	bin2coff.exe resources\fonts\han\SourceHanSerif-Regular.ttc generated\resources\fonts\han\SourceHanSerif-Regular.ttc.obj _binary_SourceHanSerif_Regular_ttc
generated\resources\fonts\han\SourceHanSerif-Regular.ttc.x64.obj: resources\fonts\han\SourceHanSerif-Regular.ttc generated\resources\fonts\han bin2coff.exe
	bin2coff.exe resources\fonts\han\SourceHanSerif-Regular.ttc generated\resources\fonts\han\SourceHanSerif-Regular.ttc.x64.obj _binary_SourceHanSerif_Regular_ttc 64bit
generate: generated\resources\fonts\droid\DroidSansFallback.ttf.obj generated\resources\fonts\droid\DroidSansFallback.ttf.x64.obj
generated\resources\fonts\droid\DroidSansFallback.ttf.obj: resources\fonts\droid\DroidSansFallback.ttf generated\resources\fonts\droid bin2coff.exe
	bin2coff.exe resources\fonts\droid\DroidSansFallback.ttf generated\resources\fonts\droid\DroidSansFallback.ttf.obj _binary_DroidSansFallback_ttf
generated\resources\fonts\droid\DroidSansFallback.ttf.x64.obj: resources\fonts\droid\DroidSansFallback.ttf generated\resources\fonts\droid bin2coff.exe
	bin2coff.exe resources\fonts\droid\DroidSansFallback.ttf generated\resources\fonts\droid\DroidSansFallback.ttf.x64.obj _binary_DroidSansFallback_ttf 64bit
generate: generated\resources\fonts\droid\DroidSansFallbackFull.ttf.obj generated\resources\fonts\droid\DroidSansFallbackFull.ttf.x64.obj
generated\resources\fonts\droid\DroidSansFallbackFull.ttf.obj: resources\fonts\droid\DroidSansFallbackFull.ttf generated\resources\fonts\droid bin2coff.exe
	bin2coff.exe resources\fonts\droid\DroidSansFallbackFull.ttf generated\resources\fonts\droid\DroidSansFallbackFull.ttf.obj _binary_DroidSansFallbackFull_ttf
generated\resources\fonts\droid\DroidSansFallbackFull.ttf.x64.obj: resources\fonts\droid\DroidSansFallbackFull.ttf generated\resources\fonts\droid bin2coff.exe
	bin2coff.exe resources\fonts\droid\DroidSansFallbackFull.ttf generated\resources\fonts\droid\DroidSansFallbackFull.ttf.x64.obj _binary_DroidSansFallbackFull_ttf 64bit
generate: generated\resources\fonts\noto\NotoEmoji-Regular.ttf.obj generated\resources\fonts\noto\NotoEmoji-Regular.ttf.x64.obj
generated\resources\fonts\noto\NotoEmoji-Regular.ttf.obj: resources\fonts\noto\NotoEmoji-Regular.ttf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoEmoji-Regular.ttf generated\resources\fonts\noto\NotoEmoji-Regular.ttf.obj _binary_NotoEmoji_Regular_ttf
generated\resources\fonts\noto\NotoEmoji-Regular.ttf.x64.obj: resources\fonts\noto\NotoEmoji-Regular.ttf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoEmoji-Regular.ttf generated\resources\fonts\noto\NotoEmoji-Regular.ttf.x64.obj _binary_NotoEmoji_Regular_ttf 64bit
generate: generated\resources\fonts\noto\NotoMusic-Regular.otf.obj generated\resources\fonts\noto\NotoMusic-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoMusic-Regular.otf.obj: resources\fonts\noto\NotoMusic-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoMusic-Regular.otf generated\resources\fonts\noto\NotoMusic-Regular.otf.obj _binary_NotoMusic_Regular_otf
generated\resources\fonts\noto\NotoMusic-Regular.otf.x64.obj: resources\fonts\noto\NotoMusic-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoMusic-Regular.otf generated\resources\fonts\noto\NotoMusic-Regular.otf.x64.obj _binary_NotoMusic_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoNaskhArabic-Regular.otf.obj generated\resources\fonts\noto\NotoNaskhArabic-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoNaskhArabic-Regular.otf.obj: resources\fonts\noto\NotoNaskhArabic-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoNaskhArabic-Regular.otf generated\resources\fonts\noto\NotoNaskhArabic-Regular.otf.obj _binary_NotoNaskhArabic_Regular_otf
generated\resources\fonts\noto\NotoNaskhArabic-Regular.otf.x64.obj: resources\fonts\noto\NotoNaskhArabic-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoNaskhArabic-Regular.otf generated\resources\fonts\noto\NotoNaskhArabic-Regular.otf.x64.obj _binary_NotoNaskhArabic_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoNastaliqUrdu-Regular.otf.obj generated\resources\fonts\noto\NotoNastaliqUrdu-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoNastaliqUrdu-Regular.otf.obj: resources\fonts\noto\NotoNastaliqUrdu-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoNastaliqUrdu-Regular.otf generated\resources\fonts\noto\NotoNastaliqUrdu-Regular.otf.obj _binary_NotoNastaliqUrdu_Regular_otf
generated\resources\fonts\noto\NotoNastaliqUrdu-Regular.otf.x64.obj: resources\fonts\noto\NotoNastaliqUrdu-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoNastaliqUrdu-Regular.otf generated\resources\fonts\noto\NotoNastaliqUrdu-Regular.otf.x64.obj _binary_NotoNastaliqUrdu_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoSans-Regular.otf.obj generated\resources\fonts\noto\NotoSans-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoSans-Regular.otf.obj: resources\fonts\noto\NotoSans-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSans-Regular.otf generated\resources\fonts\noto\NotoSans-Regular.otf.obj _binary_NotoSans_Regular_otf
generated\resources\fonts\noto\NotoSans-Regular.otf.x64.obj: resources\fonts\noto\NotoSans-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSans-Regular.otf generated\resources\fonts\noto\NotoSans-Regular.otf.x64.obj _binary_NotoSans_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoSansAdlam-Regular.otf.obj generated\resources\fonts\noto\NotoSansAdlam-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoSansAdlam-Regular.otf.obj: resources\fonts\noto\NotoSansAdlam-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSansAdlam-Regular.otf generated\resources\fonts\noto\NotoSansAdlam-Regular.otf.obj _binary_NotoSansAdlam_Regular_otf
generated\resources\fonts\noto\NotoSansAdlam-Regular.otf.x64.obj: resources\fonts\noto\NotoSansAdlam-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSansAdlam-Regular.otf generated\resources\fonts\noto\NotoSansAdlam-Regular.otf.x64.obj _binary_NotoSansAdlam_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoSansAnatolianHieroglyphs-Regular.otf.obj generated\resources\fonts\noto\NotoSansAnatolianHieroglyphs-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoSansAnatolianHieroglyphs-Regular.otf.obj: resources\fonts\noto\NotoSansAnatolianHieroglyphs-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSansAnatolianHieroglyphs-Regular.otf generated\resources\fonts\noto\NotoSansAnatolianHieroglyphs-Regular.otf.obj _binary_NotoSansAnatolianHieroglyphs_Regular_otf
generated\resources\fonts\noto\NotoSansAnatolianHieroglyphs-Regular.otf.x64.obj: resources\fonts\noto\NotoSansAnatolianHieroglyphs-Regular.otf generated\resources\fonts\noto bin2coff.exe
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generate: generated\resources\fonts\noto\NotoSerifSinhala-Regular.otf.obj generated\resources\fonts\noto\NotoSerifSinhala-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoSerifSinhala-Regular.otf.obj: resources\fonts\noto\NotoSerifSinhala-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifSinhala-Regular.otf generated\resources\fonts\noto\NotoSerifSinhala-Regular.otf.obj _binary_NotoSerifSinhala_Regular_otf
generated\resources\fonts\noto\NotoSerifSinhala-Regular.otf.x64.obj: resources\fonts\noto\NotoSerifSinhala-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifSinhala-Regular.otf generated\resources\fonts\noto\NotoSerifSinhala-Regular.otf.x64.obj _binary_NotoSerifSinhala_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoSerifTamil-Regular.otf.obj generated\resources\fonts\noto\NotoSerifTamil-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoSerifTamil-Regular.otf.obj: resources\fonts\noto\NotoSerifTamil-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifTamil-Regular.otf generated\resources\fonts\noto\NotoSerifTamil-Regular.otf.obj _binary_NotoSerifTamil_Regular_otf
generated\resources\fonts\noto\NotoSerifTamil-Regular.otf.x64.obj: resources\fonts\noto\NotoSerifTamil-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifTamil-Regular.otf generated\resources\fonts\noto\NotoSerifTamil-Regular.otf.x64.obj _binary_NotoSerifTamil_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoSerifTangut-Regular.otf.obj generated\resources\fonts\noto\NotoSerifTangut-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoSerifTangut-Regular.otf.obj: resources\fonts\noto\NotoSerifTangut-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifTangut-Regular.otf generated\resources\fonts\noto\NotoSerifTangut-Regular.otf.obj _binary_NotoSerifTangut_Regular_otf
generated\resources\fonts\noto\NotoSerifTangut-Regular.otf.x64.obj: resources\fonts\noto\NotoSerifTangut-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifTangut-Regular.otf generated\resources\fonts\noto\NotoSerifTangut-Regular.otf.x64.obj _binary_NotoSerifTangut_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoSerifTelugu-Regular.otf.obj generated\resources\fonts\noto\NotoSerifTelugu-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoSerifTelugu-Regular.otf.obj: resources\fonts\noto\NotoSerifTelugu-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifTelugu-Regular.otf generated\resources\fonts\noto\NotoSerifTelugu-Regular.otf.obj _binary_NotoSerifTelugu_Regular_otf
generated\resources\fonts\noto\NotoSerifTelugu-Regular.otf.x64.obj: resources\fonts\noto\NotoSerifTelugu-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifTelugu-Regular.otf generated\resources\fonts\noto\NotoSerifTelugu-Regular.otf.x64.obj _binary_NotoSerifTelugu_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoSerifThai-Regular.otf.obj generated\resources\fonts\noto\NotoSerifThai-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoSerifThai-Regular.otf.obj: resources\fonts\noto\NotoSerifThai-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifThai-Regular.otf generated\resources\fonts\noto\NotoSerifThai-Regular.otf.obj _binary_NotoSerifThai_Regular_otf
generated\resources\fonts\noto\NotoSerifThai-Regular.otf.x64.obj: resources\fonts\noto\NotoSerifThai-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifThai-Regular.otf generated\resources\fonts\noto\NotoSerifThai-Regular.otf.x64.obj _binary_NotoSerifThai_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoSerifTibetan-Regular.otf.obj generated\resources\fonts\noto\NotoSerifTibetan-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoSerifTibetan-Regular.otf.obj: resources\fonts\noto\NotoSerifTibetan-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifTibetan-Regular.otf generated\resources\fonts\noto\NotoSerifTibetan-Regular.otf.obj _binary_NotoSerifTibetan_Regular_otf
generated\resources\fonts\noto\NotoSerifTibetan-Regular.otf.x64.obj: resources\fonts\noto\NotoSerifTibetan-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifTibetan-Regular.otf generated\resources\fonts\noto\NotoSerifTibetan-Regular.otf.x64.obj _binary_NotoSerifTibetan_Regular_otf 64bit
generate: generated\resources\fonts\noto\NotoSerifYezidi-Regular.otf.obj generated\resources\fonts\noto\NotoSerifYezidi-Regular.otf.x64.obj
generated\resources\fonts\noto\NotoSerifYezidi-Regular.otf.obj: resources\fonts\noto\NotoSerifYezidi-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifYezidi-Regular.otf generated\resources\fonts\noto\NotoSerifYezidi-Regular.otf.obj _binary_NotoSerifYezidi_Regular_otf
generated\resources\fonts\noto\NotoSerifYezidi-Regular.otf.x64.obj: resources\fonts\noto\NotoSerifYezidi-Regular.otf generated\resources\fonts\noto bin2coff.exe
	bin2coff.exe resources\fonts\noto\NotoSerifYezidi-Regular.otf generated\resources\fonts\noto\NotoSerifYezidi-Regular.otf.x64.obj _binary_NotoSerifYezidi_Regular_otf 64bit
generate: generated\resources\fonts\sil\CharisSIL-Bold.cff.obj generated\resources\fonts\sil\CharisSIL-Bold.cff.x64.obj
generated\resources\fonts\sil\CharisSIL-Bold.cff.obj: resources\fonts\sil\CharisSIL-Bold.cff generated\resources\fonts\sil bin2coff.exe
	bin2coff.exe resources\fonts\sil\CharisSIL-Bold.cff generated\resources\fonts\sil\CharisSIL-Bold.cff.obj _binary_CharisSIL_Bold_cff
generated\resources\fonts\sil\CharisSIL-Bold.cff.x64.obj: resources\fonts\sil\CharisSIL-Bold.cff generated\resources\fonts\sil bin2coff.exe
	bin2coff.exe resources\fonts\sil\CharisSIL-Bold.cff generated\resources\fonts\sil\CharisSIL-Bold.cff.x64.obj _binary_CharisSIL_Bold_cff 64bit
generate: generated\resources\fonts\sil\CharisSIL-BoldItalic.cff.obj generated\resources\fonts\sil\CharisSIL-BoldItalic.cff.x64.obj
generated\resources\fonts\sil\CharisSIL-BoldItalic.cff.obj: resources\fonts\sil\CharisSIL-BoldItalic.cff generated\resources\fonts\sil bin2coff.exe
	bin2coff.exe resources\fonts\sil\CharisSIL-BoldItalic.cff generated\resources\fonts\sil\CharisSIL-BoldItalic.cff.obj _binary_CharisSIL_BoldItalic_cff
generated\resources\fonts\sil\CharisSIL-BoldItalic.cff.x64.obj: resources\fonts\sil\CharisSIL-BoldItalic.cff generated\resources\fonts\sil bin2coff.exe
	bin2coff.exe resources\fonts\sil\CharisSIL-BoldItalic.cff generated\resources\fonts\sil\CharisSIL-BoldItalic.cff.x64.obj _binary_CharisSIL_BoldItalic_cff 64bit
generate: generated\resources\fonts\sil\CharisSIL-Italic.cff.obj generated\resources\fonts\sil\CharisSIL-Italic.cff.x64.obj
generated\resources\fonts\sil\CharisSIL-Italic.cff.obj: resources\fonts\sil\CharisSIL-Italic.cff generated\resources\fonts\sil bin2coff.exe
	bin2coff.exe resources\fonts\sil\CharisSIL-Italic.cff generated\resources\fonts\sil\CharisSIL-Italic.cff.obj _binary_CharisSIL_Italic_cff
generated\resources\fonts\sil\CharisSIL-Italic.cff.x64.obj: resources\fonts\sil\CharisSIL-Italic.cff generated\resources\fonts\sil bin2coff.exe
	bin2coff.exe resources\fonts\sil\CharisSIL-Italic.cff generated\resources\fonts\sil\CharisSIL-Italic.cff.x64.obj _binary_CharisSIL_Italic_cff 64bit
generate: generated\resources\fonts\sil\CharisSIL.cff.obj generated\resources\fonts\sil\CharisSIL.cff.x64.obj
generated\resources\fonts\sil\CharisSIL.cff.obj: resources\fonts\sil\CharisSIL.cff generated\resources\fonts\sil bin2coff.exe
	bin2coff.exe resources\fonts\sil\CharisSIL.cff generated\resources\fonts\sil\CharisSIL.cff.obj _binary_CharisSIL_cff
generated\resources\fonts\sil\CharisSIL.cff.x64.obj: resources\fonts\sil\CharisSIL.cff generated\resources\fonts\sil bin2coff.exe
	bin2coff.exe resources\fonts\sil\CharisSIL.cff generated\resources\fonts\sil\CharisSIL.cff.x64.obj _binary_CharisSIL_cff 64bit







mupdf-1.21.1-source/scripts/freetype/slimftmodules.h

/* custom ftmodule.h which selects the minimum features required by mupdf */

// FT_USE_MODULE( FT_Module_Class, autofit_module_class )
FT_USE_MODULE( FT_Driver_ClassRec, tt_driver_class )
FT_USE_MODULE( FT_Driver_ClassRec, t1_driver_class )
FT_USE_MODULE( FT_Driver_ClassRec, cff_driver_class )
FT_USE_MODULE( FT_Driver_ClassRec, t1cid_driver_class )
// FT_USE_MODULE( FT_Driver_ClassRec, pfr_driver_class )
// FT_USE_MODULE( FT_Driver_ClassRec, t42_driver_class )
// FT_USE_MODULE( FT_Driver_ClassRec, winfnt_driver_class )
// FT_USE_MODULE( FT_Driver_ClassRec, pcf_driver_class )
FT_USE_MODULE( FT_Module_Class, psaux_module_class )
FT_USE_MODULE( FT_Module_Class, psnames_module_class )
FT_USE_MODULE( FT_Module_Class, pshinter_module_class )
FT_USE_MODULE( FT_Renderer_Class, ft_raster1_renderer_class )
FT_USE_MODULE( FT_Module_Class, sfnt_module_class )
FT_USE_MODULE( FT_Renderer_Class, ft_smooth_renderer_class )
// FT_USE_MODULE( FT_Renderer_Class, ft_smooth_lcd_renderer_class )
// FT_USE_MODULE( FT_Renderer_Class, ft_smooth_lcdv_renderer_class )
// FT_USE_MODULE( FT_Driver_ClassRec, bdf_driver_class )







mupdf-1.21.1-source/scripts/freetype/slimftoptions.h

/* custom ftoption.h which selects the minimum features needed by mupdf */

#include <freetype/config/ftoption.h>

#undef FT_CONFIG_OPTION_USE_LZW
#undef FT_CONFIG_OPTION_USE_ZLIB
#undef FT_CONFIG_OPTION_USE_BZIP2
#undef FT_CONFIG_OPTION_USE_PNG
#undef FT_CONFIG_OPTION_USE_HARFBUZZ
#undef FT_CONFIG_OPTION_MAC_FONTS
#undef FT_CONFIG_OPTION_INCREMENTAL
#undef FT_CONFIG_OPTION_SUBPIXEL_RENDERING

#undef TT_CONFIG_OPTION_EMBEDDED_BITMAPS
#undef TT_CONFIG_OPTION_SFNT_NAMES
#undef TT_CONFIG_OPTION_GX_VAR_SUPPORT
#undef TT_CONFIG_OPTION_BDF

#undef T1_CONFIG_OPTION_NO_AFM
#undef T1_CONFIG_OPTION_NO_MM_SUPPORT

#undef CFF_CONFIG_OPTION_OLD_ENGINE







mupdf-1.21.1-source/scripts/genucd.py

# Create utfdata.h from UnicodeData.txt

tolower = []
toupper = []
isalpha = []

for line in open("UnicodeData.txt").readlines():
	line = line.split(";")
	code = int(line[0],16)
	# if code > 65535: continue # skip non-BMP codepoints
	if line[2][0] == 'L':
		isalpha.append(code)
	if line[12]:
		toupper.append((code,int(line[12],16)))
	if line[13]:
		tolower.append((code,int(line[13],16)))

def dumpalpha():
	table = []
	prev = 0
	start = 0
	for code in isalpha:
		if code != prev+1:
			if start:
				table.append((start,prev))
			start = code
		prev = code
	table.append((start,prev))

	print("")
	print("static const int ucd_alpha2[] = {")
	for a, b in table:
		if b - a > 0:
			print(hex(a)+","+hex(b)+",")
	print("};");

	print("")
	print("static const int ucd_alpha1[] = {")
	for a, b in table:
		if b - a == 0:
			print(hex(a)+",")
	print("};");

def dumpmap(name, input):
	table = []
	prev_a = 0
	prev_b = 0
	start_a = 0
	start_b = 0
	for a, b in input:
		if a != prev_a+1 or b != prev_b+1:
			if start_a:
				table.append((start_a,prev_a,start_b))
			start_a = a
			start_b = b
		prev_a = a
		prev_b = b
	table.append((start_a,prev_a,start_b))

	print("")
	print("static const int " + name + "2[] = {")
	for a, b, n in table:
		if b - a > 0:
			print(hex(a)+","+hex(b)+","+str(n-a)+",")
	print("};");

	print("")
	print("static const int " + name + "1[] = {")
	for a, b, n in table:
		if b - a == 0:
			print(hex(a)+","+str(n-a)+",")
	print("};");

print("/* This file was automatically created from UnicodeData.txt */")
dumpalpha()
dumpmap("ucd_tolower", tolower)
dumpmap("ucd_toupper", toupper)







mupdf-1.21.1-source/scripts/githooks/pre-commit

#!/bin/bash
#
# pre-commit hook to fix whitespace errors
#
# Uses the core.whitespace or .gitattributes whitespace=... settings.
#
# see also: "man git-config" under core.whitespace
# see also: "man gitattributes"
#

PATCH=P.diff

if ! git diff --cached --check --quiet
then
	git diff --cached > $PATCH
	git apply --cached -R $PATCH
	git apply --cached --whitespace=fix $PATCH
	rm $PATCH
fi







mupdf-1.21.1-source/scripts/gitsetup.sh

#!/bin/bash

# Tell git to fix whitespace errors automatically
git config apply.whitespace fix

# Set up useful aliases:
git config alias.wsfix "! git diff HEAD >P.diff && git apply -R P.diff && git apply --whitespace=fix P.diff && rm P.diff"
git config alias.wsfixi "! git diff --cached >P.diff && git apply --cached -R P.diff && git apply --cached --whitespace=fix P.diff && rm P.diff"

# Copy hooks:
cp scripts/githooks/* .git/hooks/







mupdf-1.21.1-source/scripts/glyphdump.py

#!/usr/bin/env python3

import sys

agl = []
aglseen = {}
single_from_name = []
multi_from_name = []
name_from_single = {}
code_from_multi = {}

print("/* This file was generated by scripts/glyphdump.py. Do not edit. */")
print()

def readlist(filename):
	f = open(filename, "r")
	for line in f.readlines():
		if line[0] == '#':
			continue
		line = line[:-1]
		name, alts = line.split(';')
		for list in alts.split(','):
			list = [int(x, 16) for x in list.split(' ')]
			okay = True
			for ucs in list:
				if ucs > 0xffff:
					okay = False
				#if ucs >= 0xe000 and ucs <= 0xf8ff:
				#	okay = False
			if okay and name not in aglseen:
				agl.append((name, list))
				aglseen[name] = True

readlist("scripts/glyphlist.txt")
readlist("scripts/texglyphlist.txt")

for name, ucslist in agl:
	num = len(ucslist)
	if num == 1:
		ucs = ucslist[0]
		single_from_name.append((name, ucs))
		if ucs not in name_from_single:
			name_from_single[ucs] = []
		name_from_single[ucs].append(name)
	else:
		multi_from_name.append((name, ucslist))

def dumplist(list):
	for item in list:
		sys.stdout.write(item)

single_from_name.sort()
singlenames = []
singlecodes = []
for name, ucs in single_from_name:
	singlenames.append("\"%s\",\n" % name)
	singlecodes.append("0x%04x,\n" % ucs)

multi_from_name.sort()
multinames = []
multioffsets = []
multicodes = []
for name, ucslist in multi_from_name:
	multinames.append("\"%s\",\n" % name)
	multioffsets.append("%d,\n" % len(multicodes))
	multicodes.append("%d," % len(ucslist))
	for ucs in ucslist:
		multicodes.append(" 0x%04x," % ucs)
	multicodes.append("\n");

keys = list(name_from_single.keys())
keys.sort()
dupoffsets = []
dupnames = []
for ucs in keys:
	list = name_from_single[ucs]
	if len(list) > 1:
		ofs = len(dupnames)
		dupoffsets.append("0x%04x, %d,\n" % (ucs, ofs))
		for name in list:
			dupnames.append("\"%s\", " % name)
		dupnames.append("0,\n")

print("static const char *single_name_list[] = {")
dumplist(singlenames)
print("};")
print()
print("static const unsigned short single_code_list[] = {")
dumplist(singlecodes)
print("};")
print()
if False:
	print("static const char *multi_name_list[] = {")
	dumplist(multinames)
	print("};")
	print()
	print("static const unsigned short multi_offset_list[] = {")
	dumplist(multioffsets)
	print("};")
	print()
	print("static const unsigned short multi_code_list[] = {")
	dumplist(multicodes)
	print("};")
	print()
print("static const unsigned short agl_dup_offsets[] = {")
dumplist(dupoffsets)
print("};")
print()
print("static const char *agl_dup_names[] = {")
dumplist(dupnames)
print("};")







mupdf-1.21.1-source/scripts/glyphlist.txt

# Name: Adobe Glyph List
# Table version: 2.0
# Date: September 20, 2002
#
# See http://partners.adobe.com/asn/developer/typeforum/unicodegn.html
#
# Format: Semicolon-delimited fields:
#	(1) glyph name
#	(2) Unicode scalar value
A;0041
AE;00C6
AEacute;01FC
AEmacron;01E2
AEsmall;F7E6
Aacute;00C1
Aacutesmall;F7E1
Abreve;0102
Abreveacute;1EAE
Abrevecyrillic;04D0
Abrevedotbelow;1EB6
Abrevegrave;1EB0
Abrevehookabove;1EB2
Abrevetilde;1EB4
Acaron;01CD
Acircle;24B6
Acircumflex;00C2
Acircumflexacute;1EA4
Acircumflexdotbelow;1EAC
Acircumflexgrave;1EA6
Acircumflexhookabove;1EA8
Acircumflexsmall;F7E2
Acircumflextilde;1EAA
Acute;F6C9
Acutesmall;F7B4
Acyrillic;0410
Adblgrave;0200
Adieresis;00C4
Adieresiscyrillic;04D2
Adieresismacron;01DE
Adieresissmall;F7E4
Adotbelow;1EA0
Adotmacron;01E0
Agrave;00C0
Agravesmall;F7E0
Ahookabove;1EA2
Aiecyrillic;04D4
Ainvertedbreve;0202
Alpha;0391
Alphatonos;0386
Amacron;0100
Amonospace;FF21
Aogonek;0104
Aring;00C5
Aringacute;01FA
Aringbelow;1E00
Aringsmall;F7E5
Asmall;F761
Atilde;00C3
Atildesmall;F7E3
Aybarmenian;0531
B;0042
Bcircle;24B7
Bdotaccent;1E02
Bdotbelow;1E04
Becyrillic;0411
Benarmenian;0532
Beta;0392
Bhook;0181
Blinebelow;1E06
Bmonospace;FF22
Brevesmall;F6F4
Bsmall;F762
Btopbar;0182
C;0043
Caarmenian;053E
Cacute;0106
Caron;F6CA
Caronsmall;F6F5
Ccaron;010C
Ccedilla;00C7
Ccedillaacute;1E08
Ccedillasmall;F7E7
Ccircle;24B8
Ccircumflex;0108
Cdot;010A
Cdotaccent;010A
Cedillasmall;F7B8
Chaarmenian;0549
Cheabkhasiancyrillic;04BC
Checyrillic;0427
Chedescenderabkhasiancyrillic;04BE
Chedescendercyrillic;04B6
Chedieresiscyrillic;04F4
Cheharmenian;0543
Chekhakassiancyrillic;04CB
Cheverticalstrokecyrillic;04B8
Chi;03A7
Chook;0187
Circumflexsmall;F6F6
Cmonospace;FF23
Coarmenian;0551
Csmall;F763
D;0044
DZ;01F1
DZcaron;01C4
Daarmenian;0534
Dafrican;0189
Dcaron;010E
Dcedilla;1E10
Dcircle;24B9
Dcircumflexbelow;1E12
Dcroat;0110
Ddotaccent;1E0A
Ddotbelow;1E0C
Decyrillic;0414
Deicoptic;03EE
Delta;2206
Deltagreek;0394
Dhook;018A
Dieresis;F6CB
DieresisAcute;F6CC
DieresisGrave;F6CD
Dieresissmall;F7A8
Digammagreek;03DC
Djecyrillic;0402
Dlinebelow;1E0E
Dmonospace;FF24
Dotaccentsmall;F6F7
Dslash;0110
Dsmall;F764
Dtopbar;018B
Dz;01F2
Dzcaron;01C5
Dzeabkhasiancyrillic;04E0
Dzecyrillic;0405
Dzhecyrillic;040F
E;0045
Eacute;00C9
Eacutesmall;F7E9
Ebreve;0114
Ecaron;011A
Ecedillabreve;1E1C
Echarmenian;0535
Ecircle;24BA
Ecircumflex;00CA
Ecircumflexacute;1EBE
Ecircumflexbelow;1E18
Ecircumflexdotbelow;1EC6
Ecircumflexgrave;1EC0
Ecircumflexhookabove;1EC2
Ecircumflexsmall;F7EA
Ecircumflextilde;1EC4
Ecyrillic;0404
Edblgrave;0204
Edieresis;00CB
Edieresissmall;F7EB
Edot;0116
Edotaccent;0116
Edotbelow;1EB8
Efcyrillic;0424
Egrave;00C8
Egravesmall;F7E8
Eharmenian;0537
Ehookabove;1EBA
Eightroman;2167
Einvertedbreve;0206
Eiotifiedcyrillic;0464
Elcyrillic;041B
Elevenroman;216A
Emacron;0112
Emacronacute;1E16
Emacrongrave;1E14
Emcyrillic;041C
Emonospace;FF25
Encyrillic;041D
Endescendercyrillic;04A2
Eng;014A
Enghecyrillic;04A4
Enhookcyrillic;04C7
Eogonek;0118
Eopen;0190
Epsilon;0395
Epsilontonos;0388
Ercyrillic;0420
Ereversed;018E
Ereversedcyrillic;042D
Escyrillic;0421
Esdescendercyrillic;04AA
Esh;01A9
Esmall;F765
Eta;0397
Etarmenian;0538
Etatonos;0389
Eth;00D0
Ethsmall;F7F0
Etilde;1EBC
Etildebelow;1E1A
Euro;20AC
Ezh;01B7
Ezhcaron;01EE
Ezhreversed;01B8
F;0046
Fcircle;24BB
Fdotaccent;1E1E
Feharmenian;0556
Feicoptic;03E4
Fhook;0191
Fitacyrillic;0472
Fiveroman;2164
Fmonospace;FF26
Fourroman;2163
Fsmall;F766
G;0047
GBsquare;3387
Gacute;01F4
Gamma;0393
Gammaafrican;0194
Gangiacoptic;03EA
Gbreve;011E
Gcaron;01E6
Gcedilla;0122
Gcircle;24BC
Gcircumflex;011C
Gcommaaccent;0122
Gdot;0120
Gdotaccent;0120
Gecyrillic;0413
Ghadarmenian;0542
Ghemiddlehookcyrillic;0494
Ghestrokecyrillic;0492
Gheupturncyrillic;0490
Ghook;0193
Gimarmenian;0533
Gjecyrillic;0403
Gmacron;1E20
Gmonospace;FF27
Grave;F6CE
Gravesmall;F760
Gsmall;F767
Gsmallhook;029B
Gstroke;01E4
H;0048
H18533;25CF
H18543;25AA
H18551;25AB
H22073;25A1
HPsquare;33CB
Haabkhasiancyrillic;04A8
Hadescendercyrillic;04B2
Hardsigncyrillic;042A
Hbar;0126
Hbrevebelow;1E2A
Hcedilla;1E28
Hcircle;24BD
Hcircumflex;0124
Hdieresis;1E26
Hdotaccent;1E22
Hdotbelow;1E24
Hmonospace;FF28
Hoarmenian;0540
Horicoptic;03E8
Hsmall;F768
Hungarumlaut;F6CF
Hungarumlautsmall;F6F8
Hzsquare;3390
I;0049
IAcyrillic;042F
IJ;0132
IUcyrillic;042E
Iacute;00CD
Iacutesmall;F7ED
Ibreve;012C
Icaron;01CF
Icircle;24BE
Icircumflex;00CE
Icircumflexsmall;F7EE
Icyrillic;0406
Idblgrave;0208
Idieresis;00CF
Idieresisacute;1E2E
Idieresiscyrillic;04E4
Idieresissmall;F7EF
Idot;0130
Idotaccent;0130
Idotbelow;1ECA
Iebrevecyrillic;04D6
Iecyrillic;0415
Ifraktur;2111
Igrave;00CC
Igravesmall;F7EC
Ihookabove;1EC8
Iicyrillic;0418
Iinvertedbreve;020A
Iishortcyrillic;0419
Imacron;012A
Imacroncyrillic;04E2
Imonospace;FF29
Iniarmenian;053B
Iocyrillic;0401
Iogonek;012E
Iota;0399
Iotaafrican;0196
Iotadieresis;03AA
Iotatonos;038A
Ismall;F769
Istroke;0197
Itilde;0128
Itildebelow;1E2C
Izhitsacyrillic;0474
Izhitsadblgravecyrillic;0476
J;004A
Jaarmenian;0541
Jcircle;24BF
Jcircumflex;0134
Jecyrillic;0408
Jheharmenian;054B
Jmonospace;FF2A
Jsmall;F76A
K;004B
KBsquare;3385
KKsquare;33CD
Kabashkircyrillic;04A0
Kacute;1E30
Kacyrillic;041A
Kadescendercyrillic;049A
Kahookcyrillic;04C3
Kappa;039A
Kastrokecyrillic;049E
Kaverticalstrokecyrillic;049C
Kcaron;01E8
Kcedilla;0136
Kcircle;24C0
Kcommaaccent;0136
Kdotbelow;1E32
Keharmenian;0554
Kenarmenian;053F
Khacyrillic;0425
Kheicoptic;03E6
Khook;0198
Kjecyrillic;040C
Klinebelow;1E34
Kmonospace;FF2B
Koppacyrillic;0480
Koppagreek;03DE
Ksicyrillic;046E
Ksmall;F76B
L;004C
LJ;01C7
LL;F6BF
Lacute;0139
Lambda;039B
Lcaron;013D
Lcedilla;013B
Lcircle;24C1
Lcircumflexbelow;1E3C
Lcommaaccent;013B
Ldot;013F
Ldotaccent;013F
Ldotbelow;1E36
Ldotbelowmacron;1E38
Liwnarmenian;053C
Lj;01C8
Ljecyrillic;0409
Llinebelow;1E3A
Lmonospace;FF2C
Lslash;0141
Lslashsmall;F6F9
Lsmall;F76C
M;004D
MBsquare;3386
Macron;F6D0
Macronsmall;F7AF
Macute;1E3E
Mcircle;24C2
Mdotaccent;1E40
Mdotbelow;1E42
Menarmenian;0544
Mmonospace;FF2D
Msmall;F76D
Mturned;019C
Mu;039C
N;004E
NJ;01CA
Nacute;0143
Ncaron;0147
Ncedilla;0145
Ncircle;24C3
Ncircumflexbelow;1E4A
Ncommaaccent;0145
Ndotaccent;1E44
Ndotbelow;1E46
Nhookleft;019D
Nineroman;2168
Nj;01CB
Njecyrillic;040A
Nlinebelow;1E48
Nmonospace;FF2E
Nowarmenian;0546
Nsmall;F76E
Ntilde;00D1
Ntildesmall;F7F1
Nu;039D
O;004F
OE;0152
OEsmall;F6FA
Oacute;00D3
Oacutesmall;F7F3
Obarredcyrillic;04E8
Obarreddieresiscyrillic;04EA
Obreve;014E
Ocaron;01D1
Ocenteredtilde;019F
Ocircle;24C4
Ocircumflex;00D4
Ocircumflexacute;1ED0
Ocircumflexdotbelow;1ED8
Ocircumflexgrave;1ED2
Ocircumflexhookabove;1ED4
Ocircumflexsmall;F7F4
Ocircumflextilde;1ED6
Ocyrillic;041E
Odblacute;0150
Odblgrave;020C
Odieresis;00D6
Odieresiscyrillic;04E6
Odieresissmall;F7F6
Odotbelow;1ECC
Ogoneksmall;F6FB
Ograve;00D2
Ogravesmall;F7F2
Oharmenian;0555
Ohm;2126
Ohookabove;1ECE
Ohorn;01A0
Ohornacute;1EDA
Ohorndotbelow;1EE2
Ohorngrave;1EDC
Ohornhookabove;1EDE
Ohorntilde;1EE0
Ohungarumlaut;0150
Oi;01A2
Oinvertedbreve;020E
Omacron;014C
Omacronacute;1E52
Omacrongrave;1E50
Omega;2126
Omegacyrillic;0460
Omegagreek;03A9
Omegaroundcyrillic;047A
Omegatitlocyrillic;047C
Omegatonos;038F
Omicron;039F
Omicrontonos;038C
Omonospace;FF2F
Oneroman;2160
Oogonek;01EA
Oogonekmacron;01EC
Oopen;0186
Oslash;00D8
Oslashacute;01FE
Oslashsmall;F7F8
Osmall;F76F
Ostrokeacute;01FE
Otcyrillic;047E
Otilde;00D5
Otildeacute;1E4C
Otildedieresis;1E4E
Otildesmall;F7F5
P;0050
Pacute;1E54
Pcircle;24C5
Pdotaccent;1E56
Pecyrillic;041F
Peharmenian;054A
Pemiddlehookcyrillic;04A6
Phi;03A6
Phook;01A4
Pi;03A0
Piwrarmenian;0553
Pmonospace;FF30
Psi;03A8
Psicyrillic;0470
Psmall;F770
Q;0051
Qcircle;24C6
Qmonospace;FF31
Qsmall;F771
R;0052
Raarmenian;054C
Racute;0154
Rcaron;0158
Rcedilla;0156
Rcircle;24C7
Rcommaaccent;0156
Rdblgrave;0210
Rdotaccent;1E58
Rdotbelow;1E5A
Rdotbelowmacron;1E5C
Reharmenian;0550
Rfraktur;211C
Rho;03A1
Ringsmall;F6FC
Rinvertedbreve;0212
Rlinebelow;1E5E
Rmonospace;FF32
Rsmall;F772
Rsmallinverted;0281
Rsmallinvertedsuperior;02B6
S;0053
SF010000;250C
SF020000;2514
SF030000;2510
SF040000;2518
SF050000;253C
SF060000;252C
SF070000;2534
SF080000;251C
SF090000;2524
SF100000;2500
SF110000;2502
SF190000;2561
SF200000;2562
SF210000;2556
SF220000;2555
SF230000;2563
SF240000;2551
SF250000;2557
SF260000;255D
SF270000;255C
SF280000;255B
SF360000;255E
SF370000;255F
SF380000;255A
SF390000;2554
SF400000;2569
SF410000;2566
SF420000;2560
SF430000;2550
SF440000;256C
SF450000;2567
SF460000;2568
SF470000;2564
SF480000;2565
SF490000;2559
SF500000;2558
SF510000;2552
SF520000;2553
SF530000;256B
SF540000;256A
Sacute;015A
Sacutedotaccent;1E64
Sampigreek;03E0
Scaron;0160
Scarondotaccent;1E66
Scaronsmall;F6FD
Scedilla;015E
Schwa;018F
Schwacyrillic;04D8
Schwadieresiscyrillic;04DA
Scircle;24C8
Scircumflex;015C
Scommaaccent;0218
Sdotaccent;1E60
Sdotbelow;1E62
Sdotbelowdotaccent;1E68
Seharmenian;054D
Sevenroman;2166
Shaarmenian;0547
Shacyrillic;0428
Shchacyrillic;0429
Sheicoptic;03E2
Shhacyrillic;04BA
Shimacoptic;03EC
Sigma;03A3
Sixroman;2165
Smonospace;FF33
Softsigncyrillic;042C
Ssmall;F773
Stigmagreek;03DA
T;0054
Tau;03A4
Tbar;0166
Tcaron;0164
Tcedilla;0162
Tcircle;24C9
Tcircumflexbelow;1E70
Tcommaaccent;0162
Tdotaccent;1E6A
Tdotbelow;1E6C
Tecyrillic;0422
Tedescendercyrillic;04AC
Tenroman;2169
Tetsecyrillic;04B4
Theta;0398
Thook;01AC
Thorn;00DE
Thornsmall;F7FE
Threeroman;2162
Tildesmall;F6FE
Tiwnarmenian;054F
Tlinebelow;1E6E
Tmonospace;FF34
Toarmenian;0539
Tonefive;01BC
Tonesix;0184
Tonetwo;01A7
Tretroflexhook;01AE
Tsecyrillic;0426
Tshecyrillic;040B
Tsmall;F774
Twelveroman;216B
Tworoman;2161
U;0055
Uacute;00DA
Uacutesmall;F7FA
Ubreve;016C
Ucaron;01D3
Ucircle;24CA
Ucircumflex;00DB
Ucircumflexbelow;1E76
Ucircumflexsmall;F7FB
Ucyrillic;0423
Udblacute;0170
Udblgrave;0214
Udieresis;00DC
Udieresisacute;01D7
Udieresisbelow;1E72
Udieresiscaron;01D9
Udieresiscyrillic;04F0
Udieresisgrave;01DB
Udieresismacron;01D5
Udieresissmall;F7FC
Udotbelow;1EE4
Ugrave;00D9
Ugravesmall;F7F9
Uhookabove;1EE6
Uhorn;01AF
Uhornacute;1EE8
Uhorndotbelow;1EF0
Uhorngrave;1EEA
Uhornhookabove;1EEC
Uhorntilde;1EEE
Uhungarumlaut;0170
Uhungarumlautcyrillic;04F2
Uinvertedbreve;0216
Ukcyrillic;0478
Umacron;016A
Umacroncyrillic;04EE
Umacrondieresis;1E7A
Umonospace;FF35
Uogonek;0172
Upsilon;03A5
Upsilon1;03D2
Upsilonacutehooksymbolgreek;03D3
Upsilonafrican;01B1
Upsilondieresis;03AB
Upsilondieresishooksymbolgreek;03D4
Upsilonhooksymbol;03D2
Upsilontonos;038E
Uring;016E
Ushortcyrillic;040E
Usmall;F775
Ustraightcyrillic;04AE
Ustraightstrokecyrillic;04B0
Utilde;0168
Utildeacute;1E78
Utildebelow;1E74
V;0056
Vcircle;24CB
Vdotbelow;1E7E
Vecyrillic;0412
Vewarmenian;054E
Vhook;01B2
Vmonospace;FF36
Voarmenian;0548
Vsmall;F776
Vtilde;1E7C
W;0057
Wacute;1E82
Wcircle;24CC
Wcircumflex;0174
Wdieresis;1E84
Wdotaccent;1E86
Wdotbelow;1E88
Wgrave;1E80
Wmonospace;FF37
Wsmall;F777
X;0058
Xcircle;24CD
Xdieresis;1E8C
Xdotaccent;1E8A
Xeharmenian;053D
Xi;039E
Xmonospace;FF38
Xsmall;F778
Y;0059
Yacute;00DD
Yacutesmall;F7FD
Yatcyrillic;0462
Ycircle;24CE
Ycircumflex;0176
Ydieresis;0178
Ydieresissmall;F7FF
Ydotaccent;1E8E
Ydotbelow;1EF4
Yericyrillic;042B
Yerudieresiscyrillic;04F8
Ygrave;1EF2
Yhook;01B3
Yhookabove;1EF6
Yiarmenian;0545
Yicyrillic;0407
Yiwnarmenian;0552
Ymonospace;FF39
Ysmall;F779
Ytilde;1EF8
Yusbigcyrillic;046A
Yusbigiotifiedcyrillic;046C
Yuslittlecyrillic;0466
Yuslittleiotifiedcyrillic;0468
Z;005A
Zaarmenian;0536
Zacute;0179
Zcaron;017D
Zcaronsmall;F6FF
Zcircle;24CF
Zcircumflex;1E90
Zdot;017B
Zdotaccent;017B
Zdotbelow;1E92
Zecyrillic;0417
Zedescendercyrillic;0498
Zedieresiscyrillic;04DE
Zeta;0396
Zhearmenian;053A
Zhebrevecyrillic;04C1
Zhecyrillic;0416
Zhedescendercyrillic;0496
Zhedieresiscyrillic;04DC
Zlinebelow;1E94
Zmonospace;FF3A
Zsmall;F77A
Zstroke;01B5
a;0061
aabengali;0986
aacute;00E1
aadeva;0906
aagujarati;0A86
aagurmukhi;0A06
aamatragurmukhi;0A3E
aarusquare;3303
aavowelsignbengali;09BE
aavowelsigndeva;093E
aavowelsigngujarati;0ABE
abbreviationmarkarmenian;055F
abbreviationsigndeva;0970
abengali;0985
abopomofo;311A
abreve;0103
abreveacute;1EAF
abrevecyrillic;04D1
abrevedotbelow;1EB7
abrevegrave;1EB1
abrevehookabove;1EB3
abrevetilde;1EB5
acaron;01CE
acircle;24D0
acircumflex;00E2
acircumflexacute;1EA5
acircumflexdotbelow;1EAD
acircumflexgrave;1EA7
acircumflexhookabove;1EA9
acircumflextilde;1EAB
acute;00B4
acutebelowcmb;0317
acutecmb;0301
acutecomb;0301
acutedeva;0954
acutelowmod;02CF
acutetonecmb;0341
acyrillic;0430
adblgrave;0201
addakgurmukhi;0A71
adeva;0905
adieresis;00E4
adieresiscyrillic;04D3
adieresismacron;01DF
adotbelow;1EA1
adotmacron;01E1
ae;00E6
aeacute;01FD
aekorean;3150
aemacron;01E3
afii00208;2015
afii08941;20A4
afii10017;0410
afii10018;0411
afii10019;0412
afii10020;0413
afii10021;0414
afii10022;0415
afii10023;0401
afii10024;0416
afii10025;0417
afii10026;0418
afii10027;0419
afii10028;041A
afii10029;041B
afii10030;041C
afii10031;041D
afii10032;041E
afii10033;041F
afii10034;0420
afii10035;0421
afii10036;0422
afii10037;0423
afii10038;0424
afii10039;0425
afii10040;0426
afii10041;0427
afii10042;0428
afii10043;0429
afii10044;042A
afii10045;042B
afii10046;042C
afii10047;042D
afii10048;042E
afii10049;042F
afii10050;0490
afii10051;0402
afii10052;0403
afii10053;0404
afii10054;0405
afii10055;0406
afii10056;0407
afii10057;0408
afii10058;0409
afii10059;040A
afii10060;040B
afii10061;040C
afii10062;040E
afii10063;F6C4
afii10064;F6C5
afii10065;0430
afii10066;0431
afii10067;0432
afii10068;0433
afii10069;0434
afii10070;0435
afii10071;0451
afii10072;0436
afii10073;0437
afii10074;0438
afii10075;0439
afii10076;043A
afii10077;043B
afii10078;043C
afii10079;043D
afii10080;043E
afii10081;043F
afii10082;0440
afii10083;0441
afii10084;0442
afii10085;0443
afii10086;0444
afii10087;0445
afii10088;0446
afii10089;0447
afii10090;0448
afii10091;0449
afii10092;044A
afii10093;044B
afii10094;044C
afii10095;044D
afii10096;044E
afii10097;044F
afii10098;0491
afii10099;0452
afii10100;0453
afii10101;0454
afii10102;0455
afii10103;0456
afii10104;0457
afii10105;0458
afii10106;0459
afii10107;045A
afii10108;045B
afii10109;045C
afii10110;045E
afii10145;040F
afii10146;0462
afii10147;0472
afii10148;0474
afii10192;F6C6
afii10193;045F
afii10194;0463
afii10195;0473
afii10196;0475
afii10831;F6C7
afii10832;F6C8
afii10846;04D9
afii299;200E
afii300;200F
afii301;200D
afii57381;066A
afii57388;060C
afii57392;0660
afii57393;0661
afii57394;0662
afii57395;0663
afii57396;0664
afii57397;0665
afii57398;0666
afii57399;0667
afii57400;0668
afii57401;0669
afii57403;061B
afii57407;061F
afii57409;0621
afii57410;0622
afii57411;0623
afii57412;0624
afii57413;0625
afii57414;0626
afii57415;0627
afii57416;0628
afii57417;0629
afii57418;062A
afii57419;062B
afii57420;062C
afii57421;062D
afii57422;062E
afii57423;062F
afii57424;0630
afii57425;0631
afii57426;0632
afii57427;0633
afii57428;0634
afii57429;0635
afii57430;0636
afii57431;0637
afii57432;0638
afii57433;0639
afii57434;063A
afii57440;0640
afii57441;0641
afii57442;0642
afii57443;0643
afii57444;0644
afii57445;0645
afii57446;0646
afii57448;0648
afii57449;0649
afii57450;064A
afii57451;064B
afii57452;064C
afii57453;064D
afii57454;064E
afii57455;064F
afii57456;0650
afii57457;0651
afii57458;0652
afii57470;0647
afii57505;06A4
afii57506;067E
afii57507;0686
afii57508;0698
afii57509;06AF
afii57511;0679
afii57512;0688
afii57513;0691
afii57514;06BA
afii57519;06D2
afii57534;06D5
afii57636;20AA
afii57645;05BE
afii57658;05C3
afii57664;05D0
afii57665;05D1
afii57666;05D2
afii57667;05D3
afii57668;05D4
afii57669;05D5
afii57670;05D6
afii57671;05D7
afii57672;05D8
afii57673;05D9
afii57674;05DA
afii57675;05DB
afii57676;05DC
afii57677;05DD
afii57678;05DE
afii57679;05DF
afii57680;05E0
afii57681;05E1
afii57682;05E2
afii57683;05E3
afii57684;05E4
afii57685;05E5
afii57686;05E6
afii57687;05E7
afii57688;05E8
afii57689;05E9
afii57690;05EA
afii57694;FB2A
afii57695;FB2B
afii57700;FB4B
afii57705;FB1F
afii57716;05F0
afii57717;05F1
afii57718;05F2
afii57723;FB35
afii57793;05B4
afii57794;05B5
afii57795;05B6
afii57796;05BB
afii57797;05B8
afii57798;05B7
afii57799;05B0
afii57800;05B2
afii57801;05B1
afii57802;05B3
afii57803;05C2
afii57804;05C1
afii57806;05B9
afii57807;05BC
afii57839;05BD
afii57841;05BF
afii57842;05C0
afii57929;02BC
afii61248;2105
afii61289;2113
afii61352;2116
afii61573;202C
afii61574;202D
afii61575;202E
afii61664;200C
afii63167;066D
afii64937;02BD
agrave;00E0
agujarati;0A85
agurmukhi;0A05
ahiragana;3042
ahookabove;1EA3
aibengali;0990
aibopomofo;311E
aideva;0910
aiecyrillic;04D5
aigujarati;0A90
aigurmukhi;0A10
aimatragurmukhi;0A48
ainarabic;0639
ainfinalarabic;FECA
aininitialarabic;FECB
ainmedialarabic;FECC
ainvertedbreve;0203
aivowelsignbengali;09C8
aivowelsigndeva;0948
aivowelsigngujarati;0AC8
akatakana;30A2
akatakanahalfwidth;FF71
akorean;314F
alef;05D0
alefarabic;0627
alefdageshhebrew;FB30
aleffinalarabic;FE8E
alefhamzaabovearabic;0623
alefhamzaabovefinalarabic;FE84
alefhamzabelowarabic;0625
alefhamzabelowfinalarabic;FE88
alefhebrew;05D0
aleflamedhebrew;FB4F
alefmaddaabovearabic;0622
alefmaddaabovefinalarabic;FE82
alefmaksuraarabic;0649
alefmaksurafinalarabic;FEF0
alefmaksurainitialarabic;FEF3
alefmaksuramedialarabic;FEF4
alefpatahhebrew;FB2E
alefqamatshebrew;FB2F
aleph;2135
allequal;224C
alpha;03B1
alphatonos;03AC
amacron;0101
amonospace;FF41
ampersand;0026
ampersandmonospace;FF06
ampersandsmall;F726
amsquare;33C2
anbopomofo;3122
angbopomofo;3124
angkhankhuthai;0E5A
angle;2220
anglebracketleft;3008
anglebracketleftvertical;FE3F
anglebracketright;3009
anglebracketrightvertical;FE40
angleleft;2329
angleright;232A
angstrom;212B
anoteleia;0387
anudattadeva;0952
anusvarabengali;0982
anusvaradeva;0902
anusvaragujarati;0A82
aogonek;0105
apaatosquare;3300
aparen;249C
apostrophearmenian;055A
apostrophemod;02BC
apple;F8FF
approaches;2250
approxequal;2248
approxequalorimage;2252
approximatelyequal;2245
araeaekorean;318E
araeakorean;318D
arc;2312
arighthalfring;1E9A
aring;00E5
aringacute;01FB
aringbelow;1E01
arrowboth;2194
arrowdashdown;21E3
arrowdashleft;21E0
arrowdashright;21E2
arrowdashup;21E1
arrowdblboth;21D4
arrowdbldown;21D3
arrowdblleft;21D0
arrowdblright;21D2
arrowdblup;21D1
arrowdown;2193
arrowdownleft;2199
arrowdownright;2198
arrowdownwhite;21E9
arrowheaddownmod;02C5
arrowheadleftmod;02C2
arrowheadrightmod;02C3
arrowheadupmod;02C4
arrowhorizex;F8E7
arrowleft;2190
arrowleftdbl;21D0
arrowleftdblstroke;21CD
arrowleftoverright;21C6
arrowleftwhite;21E6
arrowright;2192
arrowrightdblstroke;21CF
arrowrightheavy;279E
arrowrightoverleft;21C4
arrowrightwhite;21E8
arrowtableft;21E4
arrowtabright;21E5
arrowup;2191
arrowupdn;2195
arrowupdnbse;21A8
arrowupdownbase;21A8
arrowupleft;2196
arrowupleftofdown;21C5
arrowupright;2197
arrowupwhite;21E7
arrowvertex;F8E6
asciicircum;005E
asciicircummonospace;FF3E
asciitilde;007E
asciitildemonospace;FF5E
ascript;0251
ascriptturned;0252
asmallhiragana;3041
asmallkatakana;30A1
asmallkatakanahalfwidth;FF67
asterisk;002A
asteriskaltonearabic;066D
asteriskarabic;066D
asteriskmath;2217
asteriskmonospace;FF0A
asterisksmall;FE61
asterism;2042
asuperior;F6E9
asymptoticallyequal;2243
at;0040
atilde;00E3
atmonospace;FF20
atsmall;FE6B
aturned;0250
aubengali;0994
aubopomofo;3120
audeva;0914
augujarati;0A94
augurmukhi;0A14
aulengthmarkbengali;09D7
aumatragurmukhi;0A4C
auvowelsignbengali;09CC
auvowelsigndeva;094C
auvowelsigngujarati;0ACC
avagrahadeva;093D
aybarmenian;0561
ayin;05E2
ayinaltonehebrew;FB20
ayinhebrew;05E2
b;0062
babengali;09AC
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twodotleadervertical;FE30
twogujarati;0AE8
twogurmukhi;0A68
twohackarabic;0662
twohangzhou;3022
twoideographicparen;3221
twoinferior;2082
twomonospace;FF12
twonumeratorbengali;09F5
twooldstyle;F732
twoparen;2475
twoperiod;2489
twopersian;06F2
tworoman;2171
twostroke;01BB
twosuperior;00B2
twothai;0E52
twothirds;2154
u;0075
uacute;00FA
ubar;0289
ubengali;0989
ubopomofo;3128
ubreve;016D
ucaron;01D4
ucircle;24E4
ucircumflex;00FB
ucircumflexbelow;1E77
ucyrillic;0443
udattadeva;0951
udblacute;0171
udblgrave;0215
udeva;0909
udieresis;00FC
udieresisacute;01D8
udieresisbelow;1E73
udieresiscaron;01DA
udieresiscyrillic;04F1
udieresisgrave;01DC
udieresismacron;01D6
udotbelow;1EE5
ugrave;00F9
ugujarati;0A89
ugurmukhi;0A09
uhiragana;3046
uhookabove;1EE7
uhorn;01B0
uhornacute;1EE9
uhorndotbelow;1EF1
uhorngrave;1EEB
uhornhookabove;1EED
uhorntilde;1EEF
uhungarumlaut;0171
uhungarumlautcyrillic;04F3
uinvertedbreve;0217
ukatakana;30A6
ukatakanahalfwidth;FF73
ukcyrillic;0479
ukorean;315C
umacron;016B
umacroncyrillic;04EF
umacrondieresis;1E7B
umatragurmukhi;0A41
umonospace;FF55
underscore;005F
underscoredbl;2017
underscoremonospace;FF3F
underscorevertical;FE33
underscorewavy;FE4F
union;222A
universal;2200
uogonek;0173
uparen;24B0
upblock;2580
upperdothebrew;05C4
upsilon;03C5
upsilondieresis;03CB
upsilondieresistonos;03B0
upsilonlatin;028A
upsilontonos;03CD
uptackbelowcmb;031D
uptackmod;02D4
uragurmukhi;0A73
uring;016F
ushortcyrillic;045E
usmallhiragana;3045
usmallkatakana;30A5
usmallkatakanahalfwidth;FF69
ustraightcyrillic;04AF
ustraightstrokecyrillic;04B1
utilde;0169
utildeacute;1E79
utildebelow;1E75
uubengali;098A
uudeva;090A
uugujarati;0A8A
uugurmukhi;0A0A
uumatragurmukhi;0A42
uuvowelsignbengali;09C2
uuvowelsigndeva;0942
uuvowelsigngujarati;0AC2
uvowelsignbengali;09C1
uvowelsigndeva;0941
uvowelsigngujarati;0AC1
v;0076
vadeva;0935
vagujarati;0AB5
vagurmukhi;0A35
vakatakana;30F7
vav;05D5
vavdagesh;FB35
vavdagesh65;FB35
vavdageshhebrew;FB35
vavhebrew;05D5
vavholam;FB4B
vavholamhebrew;FB4B
vavvavhebrew;05F0
vavyodhebrew;05F1
vcircle;24E5
vdotbelow;1E7F
vecyrillic;0432
veharabic;06A4
vehfinalarabic;FB6B
vehinitialarabic;FB6C
vehmedialarabic;FB6D
vekatakana;30F9
venus;2640
verticalbar;007C
verticallineabovecmb;030D
verticallinebelowcmb;0329
verticallinelowmod;02CC
verticallinemod;02C8
vewarmenian;057E
vhook;028B
vikatakana;30F8
viramabengali;09CD
viramadeva;094D
viramagujarati;0ACD
visargabengali;0983
visargadeva;0903
visargagujarati;0A83
vmonospace;FF56
voarmenian;0578
voicediterationhiragana;309E
voicediterationkatakana;30FE
voicedmarkkana;309B
voicedmarkkanahalfwidth;FF9E
vokatakana;30FA
vparen;24B1
vtilde;1E7D
vturned;028C
vuhiragana;3094
vukatakana;30F4
w;0077
wacute;1E83
waekorean;3159
wahiragana;308F
wakatakana;30EF
wakatakanahalfwidth;FF9C
wakorean;3158
wasmallhiragana;308E
wasmallkatakana;30EE
wattosquare;3357
wavedash;301C
wavyunderscorevertical;FE34
wawarabic;0648
wawfinalarabic;FEEE
wawhamzaabovearabic;0624
wawhamzaabovefinalarabic;FE86
wbsquare;33DD
wcircle;24E6
wcircumflex;0175
wdieresis;1E85
wdotaccent;1E87
wdotbelow;1E89
wehiragana;3091
weierstrass;2118
wekatakana;30F1
wekorean;315E
weokorean;315D
wgrave;1E81
whitebullet;25E6
whitecircle;25CB
whitecircleinverse;25D9
whitecornerbracketleft;300E
whitecornerbracketleftvertical;FE43
whitecornerbracketright;300F
whitecornerbracketrightvertical;FE44
whitediamond;25C7
whitediamondcontainingblacksmalldiamond;25C8
whitedownpointingsmalltriangle;25BF
whitedownpointingtriangle;25BD
whiteleftpointingsmalltriangle;25C3
whiteleftpointingtriangle;25C1
whitelenticularbracketleft;3016
whitelenticularbracketright;3017
whiterightpointingsmalltriangle;25B9
whiterightpointingtriangle;25B7
whitesmallsquare;25AB
whitesmilingface;263A
whitesquare;25A1
whitestar;2606
whitetelephone;260F
whitetortoiseshellbracketleft;3018
whitetortoiseshellbracketright;3019
whiteuppointingsmalltriangle;25B5
whiteuppointingtriangle;25B3
wihiragana;3090
wikatakana;30F0
wikorean;315F
wmonospace;FF57
wohiragana;3092
wokatakana;30F2
wokatakanahalfwidth;FF66
won;20A9
wonmonospace;FFE6
wowaenthai;0E27
wparen;24B2
wring;1E98
wsuperior;02B7
wturned;028D
wynn;01BF
x;0078
xabovecmb;033D
xbopomofo;3112
xcircle;24E7
xdieresis;1E8D
xdotaccent;1E8B
xeharmenian;056D
xi;03BE
xmonospace;FF58
xparen;24B3
xsuperior;02E3
y;0079
yaadosquare;334E
yabengali;09AF
yacute;00FD
yadeva;092F
yaekorean;3152
yagujarati;0AAF
yagurmukhi;0A2F
yahiragana;3084
yakatakana;30E4
yakatakanahalfwidth;FF94
yakorean;3151
yamakkanthai;0E4E
yasmallhiragana;3083
yasmallkatakana;30E3
yasmallkatakanahalfwidth;FF6C
yatcyrillic;0463
ycircle;24E8
ycircumflex;0177
ydieresis;00FF
ydotaccent;1E8F
ydotbelow;1EF5
yeharabic;064A
yehbarreearabic;06D2
yehbarreefinalarabic;FBAF
yehfinalarabic;FEF2
yehhamzaabovearabic;0626
yehhamzaabovefinalarabic;FE8A
yehhamzaaboveinitialarabic;FE8B
yehhamzaabovemedialarabic;FE8C
yehinitialarabic;FEF3
yehmedialarabic;FEF4
yehmeeminitialarabic;FCDD
yehmeemisolatedarabic;FC58
yehnoonfinalarabic;FC94
yehthreedotsbelowarabic;06D1
yekorean;3156
yen;00A5
yenmonospace;FFE5
yeokorean;3155
yeorinhieuhkorean;3186
yerahbenyomohebrew;05AA
yerahbenyomolefthebrew;05AA
yericyrillic;044B
yerudieresiscyrillic;04F9
yesieungkorean;3181
yesieungpansioskorean;3183
yesieungsioskorean;3182
yetivhebrew;059A
ygrave;1EF3
yhook;01B4
yhookabove;1EF7
yiarmenian;0575
yicyrillic;0457
yikorean;3162
yinyang;262F
yiwnarmenian;0582
ymonospace;FF59
yod;05D9
yoddagesh;FB39
yoddageshhebrew;FB39
yodhebrew;05D9
yodyodhebrew;05F2
yodyodpatahhebrew;FB1F
yohiragana;3088
yoikorean;3189
yokatakana;30E8
yokatakanahalfwidth;FF96
yokorean;315B
yosmallhiragana;3087
yosmallkatakana;30E7
yosmallkatakanahalfwidth;FF6E
yotgreek;03F3
yoyaekorean;3188
yoyakorean;3187
yoyakthai;0E22
yoyingthai;0E0D
yparen;24B4
ypogegrammeni;037A
ypogegrammenigreekcmb;0345
yr;01A6
yring;1E99
ysuperior;02B8
ytilde;1EF9
yturned;028E
yuhiragana;3086
yuikorean;318C
yukatakana;30E6
yukatakanahalfwidth;FF95
yukorean;3160
yusbigcyrillic;046B
yusbigiotifiedcyrillic;046D
yuslittlecyrillic;0467
yuslittleiotifiedcyrillic;0469
yusmallhiragana;3085
yusmallkatakana;30E5
yusmallkatakanahalfwidth;FF6D
yuyekorean;318B
yuyeokorean;318A
yyabengali;09DF
yyadeva;095F
z;007A
zaarmenian;0566
zacute;017A
zadeva;095B
zagurmukhi;0A5B
zaharabic;0638
zahfinalarabic;FEC6
zahinitialarabic;FEC7
zahiragana;3056
zahmedialarabic;FEC8
zainarabic;0632
zainfinalarabic;FEB0
zakatakana;30B6
zaqefgadolhebrew;0595
zaqefqatanhebrew;0594
zarqahebrew;0598
zayin;05D6
zayindagesh;FB36
zayindageshhebrew;FB36
zayinhebrew;05D6
zbopomofo;3117
zcaron;017E
zcircle;24E9
zcircumflex;1E91
zcurl;0291
zdot;017C
zdotaccent;017C
zdotbelow;1E93
zecyrillic;0437
zedescendercyrillic;0499
zedieresiscyrillic;04DF
zehiragana;305C
zekatakana;30BC
zero;0030
zeroarabic;0660
zerobengali;09E6
zerodeva;0966
zerogujarati;0AE6
zerogurmukhi;0A66
zerohackarabic;0660
zeroinferior;2080
zeromonospace;FF10
zerooldstyle;F730
zeropersian;06F0
zerosuperior;2070
zerothai;0E50
zerowidthjoiner;FEFF
zerowidthnonjoiner;200C
zerowidthspace;200B
zeta;03B6
zhbopomofo;3113
zhearmenian;056A
zhebrevecyrillic;04C2
zhecyrillic;0436
zhedescendercyrillic;0497
zhedieresiscyrillic;04DD
zihiragana;3058
zikatakana;30B8
zinorhebrew;05AE
zlinebelow;1E95
zmonospace;FF5A
zohiragana;305E
zokatakana;30BE
zparen;24B5
zretroflexhook;0290
zstroke;01B6
zuhiragana;305A
zukatakana;30BA
#--end







mupdf-1.21.1-source/scripts/hexdump.sh

#!/bin/bash

FILE=$1
if [ ! -f "$FILE" ]
then
	echo usage: bash scripts/hexdump.sh input.ttf
	exit 1
fi

NAME=$(basename "$FILE" | sed 's/[.-]/_/g')

echo "// This is an automatically generated file. Do not edit."
echo "const unsigned char _binary_$NAME[] ="
od -v -An -tx1 "$FILE" | sed 's/ *//g;s/[0-9a-f][0-9a-f]/\\x&/g;s/.*/"&"/'
echo ";"
echo "const unsigned int _binary_${NAME}_size = sizeof(_binary_${NAME}) - 1;"







mupdf-1.21.1-source/scripts/jlib.py

import codecs
#import doctest # This import is slow, so we only import when necessary.
import inspect
import io
import os
import platform
import re
import shlex
import shutil
import subprocess
import sys
import tarfile
import textwrap
import time
import traceback
import types
import typing


def place( frame_record=1):
    '''
    Useful debugging function - returns representation of source position of
    caller.

    frame_record:
        Integer number of frames up stack, or a FrameInfo (for example from
        inspect.stack()).
    '''
    if isinstance( frame_record, int):
        frame_record = inspect.stack( context=0)[ frame_record+1]
    filename    = frame_record.filename
    line        = frame_record.lineno
    function    = frame_record.function
    ret = os.path.split( filename)[1] + ':' + str( line) + ':' + function + ':'
    if 0:   # lgtm [py/unreachable-statement]
        tid = str( threading.currentThread())
        ret = '[' + tid + '] ' + ret
    return ret


def expand_nv( text, caller=1):
    '''
    Returns <text> with special handling of {<expression>} items.

    text:
        String containing {<expression>} items.
    caller:
        If an int, the number of frames to step up when looking for file:line
        information or evaluating expressions.

        Otherwise should be a frame record as returned by inspect.stack()[].

    <expression> is evaluated in <caller>'s context using eval(), and expanded
    to <expression> or <expression>=<value>.

    If <expression> ends with '=', this character is removed and we prefix the
    result with <expression>=.

    >>> x = 45
    >>> y = 'hello'
    >>> expand_nv( 'foo {x} {y=}')
    "foo 45 y='hello'"

    <expression> can also use ':' and '!' to control formatting, like
    str.format().

    >>> x = 45
    >>> y = 'hello'
    >>> expand_nv( 'foo {x} {y!r=}')
    "foo 45 y='hello'"

    If <expression> starts with '=', this character is removed and we show each
    space-separated item in the remaining text as though it was appended with
    '='.

    >>> foo = 45
    >>> y = 'hello'
    >>> expand_nv('{=foo y}')
    "foo=45 y='hello'"
    '''
    if isinstance( caller, int):
        frame_record = inspect.stack()[ caller]
    else:
        frame_record = caller
    frame = frame_record.frame
    try:
        def get_items():
            '''
            Yields (pre, item), where <item> is contents of next {...} or None,
            and <pre> is preceding text.
            '''
            pos = 0
            pre = ''
            while 1:
                if pos == len( text):
                    yield pre, None
                    break
                rest = text[ pos:]
                if rest.startswith( '{{') or rest.startswith( '}}'):
                    pre += rest[0]
                    pos += 2
                elif text[ pos] == '{':
                    close = text.find( '}', pos)
                    if close < 0:
                        raise Exception( 'After "{" at offset %s, cannot find closing "}". text is: %r' % (
                                pos, text))
                    text2 = text[ pos+1 : close]
                    if text2.startswith('='):
                        text2 = text2[1:]
                        for i, text3 in enumerate(text2.split()):
                            pre2 = ' ' if i else pre
                            yield pre2, text3 + '='
                    else:
                        yield pre, text[ pos+1 : close]
                    pre = ''
                    pos = close + 1
                else:
                    pre += text[ pos]
                    pos += 1

        ret = ''
        for pre, item in get_items():
            ret += pre
            nv = False
            if item:
                if item.endswith( '='):
                    nv = True
                    item = item[:-1]
                expression, tail = split_first_of( item, '!:')
                if expression.endswith('='):
                    # Basic PEP 501 support.
                    nv = True
                    expression = expression[:-1]
                if not tail:
                    # Default to !r as in PEP 501.
                    tail = '!r'
                try:
                    value = eval( expression, frame.f_globals, frame.f_locals)
                    value_text = ('{0%s}' % tail).format( value)
                except Exception as e:
                    value_text = '{??Failed to evaluate %r in context %s:%s; expression=%r tail=%r: %s}' % (
                            expression,
                            frame_record.filename,
                            frame_record.lineno,
                            expression,
                            tail,
                            e,
                            )
                if nv:
                    ret += '%s=' % expression
                ret += value_text

        return ret

    finally:
        del frame   # lgtm [py/unnecessary-delete]


class LogPrefixTime:
    def __init__( self, date=False, time_=True, elapsed=False):
        self.date = date
        self.time = time_
        self.elapsed = elapsed
        self.t0 = time.time()
    def __call__( self):
        ret = ''
        if self.date:
            ret += time.strftime( ' %F')
        if self.time:
            ret += time.strftime( ' %T')
        if self.elapsed:
            ret += ' (+%s)' % time_duration( time.time() - self.t0, s_format='%.1f')
        if ret:
            ret = ret.strip() + ': '
        return ret

class LogPrefixFileLine:
    def __call__( self, caller):
        if isinstance( caller, int):
            caller = inspect.stack()[ caller]
        return place( caller) + ' '

class LogPrefixScopes:
    '''
    Internal use only.
    '''
    def __init__( self):
        self.items = []
    def __call__( self):
        ret = ''
        for item in self.items:
            if callable( item):
                item = item()
            ret += item
        return ret


class LogPrefixScope:
    '''
    Can be used to insert scoped prefix to log output.
    '''
    def __init__( self, prefix):
        self.prefix = prefix
    def __enter__( self):
        g_log_prefix_scopes.items.append( self.prefix)
    def __exit__( self, exc_type, exc_value, traceback):
        global g_log_prefix
        g_log_prefix_scopes.items.pop()


g_log_delta = 0

class LogDeltaScope:
    '''
    Can be used to temporarily change verbose level of logging.

    E.g to temporarily increase logging:

        with jlib.LogDeltaScope(-1):
            ...
    '''
    def __init__( self, delta):
        self.delta = delta
        global g_log_delta
        g_log_delta += self.delta
    def __enter__( self):
        pass
    def __exit__( self, exc_type, exc_value, traceback):
        global g_log_delta
        g_log_delta -= self.delta

# Special item that can be inserted into <g_log_prefixes> to enable
# temporary addition of text into log prefixes.
#
g_log_prefix_scopes = LogPrefixScopes()

# List of items that form prefix for all output from log().
#
g_log_prefixes = [
        LogPrefixTime( time_=False, elapsed=True),
        g_log_prefix_scopes,
        LogPrefixFileLine(),
        ]


_log_text_line_start = True

def log_text( text=None, caller=1, nv=True, raw=False):
    '''
    Returns log text, prepending all lines with text from g_log_prefixes.

    text:
        The text to output. Each line is prepended with prefix text.
    caller:
        If an int, the number of frames to step up when looking for file:line
        information or evaluating expressions.

        Otherwise should be a frame record as returned by inspect.stack()[].
    nv:
        If true, we expand {...} in <text> using expand_nv().
    '''
    if isinstance( caller, int):
        caller += 1
    # Construct line prefix.
    prefix = ''
    for p in g_log_prefixes:
        if callable( p):
            if isinstance( p, LogPrefixFileLine):
                p = p(caller)
            else:
                p = p()
        prefix += p

    if text is None:
        return prefix

    # Expand {...} using our enhanced f-string support.
    if nv:
        text = expand_nv( text, caller)

    # Prefix each line. If <raw> is false, we terminate the last line with a
    # newline. Otherwise we use _log_text_line_start to remember whether we are
    # at the beginning of a line.
    #
    global _log_text_line_start
    text2 = ''
    pos = 0
    while 1:
        if pos == len(text):
            break
        if not raw or _log_text_line_start:
            text2 += prefix
        nl = text.find('\n', pos)
        if nl == -1:
            text2 += text[pos:]
            if not raw:
                text2 += '\n'
            pos = len(text)
        else:
            text2 += text[pos:nl+1]
            pos = nl+1
        if raw:
            _log_text_line_start = (nl >= 0)
    return text2


s_log_levels_cache = dict()
s_log_levels_items = []

def log_levels_find( caller):
    if not s_log_levels_items:
        return 0

    tb = traceback.extract_stack( None, 1+caller)
    if len(tb) == 0:
        return 0
    filename, line, function, text = tb[0]

    key = function, filename, line,
    delta = s_log_levels_cache.get( key)

    if delta is None:
        # Calculate and populate cache.
        delta = 0
        for item_function, item_filename, item_delta in s_log_levels_items:
            if item_function and not function.startswith( item_function):
                continue
            if item_filename and not filename.startswith( item_filename):
                continue
            delta = item_delta
            break

        s_log_levels_cache[ key] = delta

    return delta


def log_levels_add( delta, filename_prefix, function_prefix):
    '''
    log() calls from locations with filenames starting with <filename_prefix>
    and/or function names starting with <function_prefix> will have <delta>
    added to their level.

    Use -ve delta to increase verbosity from particular filename or function
    prefixes.
    '''
    log( 'adding level: {filename_prefix=!r} {function_prefix=!r}')

    # Sort in reverse order so that long functions and filename specs come
    # first.
    #
    s_log_levels_items.append( (function_prefix, filename_prefix, delta))
    s_log_levels_items.sort( reverse=True)


s_log_out = sys.stdout

def log( text, level=0, caller=1, nv=True, out=None, raw=False):
    '''
    Writes log text, with special handling of {<expression>} items in <text>
    similar to python3's f-strings.

    text:
        The text to output.
    level:
        Lower values are more verbose.
    caller:
        How many frames to step up to get caller's context when evaluating
        file:line information and/or expressions. Or frame record as returned
        by inspect.stack()[].
    nv:
        If true, we expand {...} in <text> using expand_nv().
    out:
        Where to send output. If None we use sys.stdout.
    raw:
        If true we don't ensure output text is terminated with a newline. E.g.
        use by jlib.system() when sending us raw output which is not
        line-based.

    <expression> is evaluated in our caller's context (<n> stack frames up)
    using eval(), and expanded to <expression> or <expression>=<value>.

    If <expression> ends with '=', this character is removed and we prefix the
    result with <expression>=.

    E.g.:
        x = 45
        y = 'hello'
        expand_nv( 'foo {x} {y=}')
    returns:
        foo 45 y=hello

    <expression> can also use ':' and '!' to control formatting, like
    str.format().
    '''
    if out is None:
        out = s_log_out
    level += g_log_delta
    if isinstance( caller, int):
        caller += 1
    level += log_levels_find( caller)
    if level <= 0:
        text = log_text( text, caller, nv=nv, raw=raw)
        try:
            out.write( text)
        except UnicodeEncodeError:
            # Retry, ignoring errors by encoding then decoding with
            # errors='replace'.
            #
            out.write('[***write encoding error***]')
            text_encoded = codecs.encode(text, out.encoding, errors='replace')
            text_encoded_decoded = codecs.decode(text_encoded, out.encoding, errors='replace')
            out.write(text_encoded_decoded)
            out.write('[/***write encoding error***]')
        out.flush()

def log_raw( text, level=0, caller=1, nv=False, out=None):
    '''
    Like log() but defaults to nv=False so any {...} are not evaluated as
    expressions.

    Useful for things like:
        jlib.system(..., out=jlib.log_raw)
    '''
    log( text, level=0, caller=caller+1, nv=nv, out=out)

def log0( text, caller=1, nv=True, out=None):
    '''
    Most verbose log. Same as log().
    '''
    log( text, level=0, caller=caller+1, nv=nv, out=out)

def log1( text, caller=1, nv=True, out=None):
    log( text, level=1, caller=caller+1, nv=nv, out=out)

def log2( text, caller=1, nv=True, out=None):
    log( text, level=2, caller=caller+1, nv=nv, out=out)

def log3( text, caller=1, nv=True, out=None):
    log( text, level=3, caller=caller+1, nv=nv, out=out)

def log4( text, caller=1, nv=True, out=None):
    log( text, level=4, caller=caller+1, nv=nv, out=out)

def log5( text, caller=1, nv=True, out=None):
    '''
    Least verbose log.
    '''
    log( text, level=5, caller=caller+1, nv=nv, out=out)

def logx( text, caller=1, nv=True, out=None):
    '''
    Does nothing, useful when commenting out a log().
    '''
    pass


_log_interval_t0 = 0

def log_interval( text, level=0, caller=1, nv=True, out=None, raw=False, interval=10):
    '''
    Like log() but outputs no more than one diagnostic every <interval>
    seconds, and <text> can be a callable taking no args and returning a
    string.
    '''
    global _log_interval_t0
    t = time.time()
    if t - _log_interval_t0 > interval:
        _log_interval_t0 = t
        if callable( text):
            text = text()
        log( text, level=level, caller=caller+1, nv=nv, out=out, raw=raw)


def log_levels_add_env( name='JLIB_log_levels'):
    '''
    Added log levels encoded in an environmental variable.
    '''
    t = os.environ.get( name)
    if t:
        for ffll in t.split( ','):
            ffl, delta = ffll.split( '=', 1)
            delta = int( delta)
            ffl = ffl.split( ':')
            if 0:   # lgtm [py/unreachable-statement]
                pass
            elif len( ffl) == 1:
                filename = ffl
                function = None
            elif len( ffl) == 2:
                filename, function = ffl
            else:
                assert 0
            log_levels_add( delta, filename, function)


class TimingsItem:
    '''
    Helper for Timings class.
    '''
    def __init__( self, name):
        self.name = name
        self.children = dict()
        self.t_begin = None
        self.t = 0
        self.n = 0
    def begin( self, t):
        assert self.t_begin is None
        self.t_begin = t
    def end( self, t):
        assert self.t_begin is not None, f't_begin is None, .name={self.name}'
        self.t += t - self.t_begin
        self.n += 1
        self.t_begin = None
    def __str__( self):
        return f'[name={self.name} t={self.t} n={self.n} t_begin={self.t_begin}]'
    def __repr__( self):
        return self.__str__()

class Timings:
    '''
    Allows gathering of hierachical timing information. Can also generate useful
    diagnostics.

    Caller can generate a tree of TimingsItem items via our begin() and end() methods.

    >>> ts = Timings()
    >>> ts.begin('a')
    >>> time.sleep(0.1)
    >>> ts.begin('b')
    >>> time.sleep(0.2)
    >>> ts.begin('c')
    >>> time.sleep(0.3)
    >>> ts.end('c')
    >>> ts.begin('c')
    >>> time.sleep(0.3)
    >>> ts.end('b') # will also end 'c'.
    >>> ts.begin('d')
    >>> ts.begin('e')
    >>> time.sleep(0.1)
    >>> ts.end_all()    # will end everything.
    >>> print(ts)
    Timings (in seconds):
        1.0 a
            0.8 b
                0.6/2 c
            0.1 d
                0.1 e
    <BLANKLINE>

    One can also use as a context manager:
    >>> ts = Timings()
    >>> with ts( 'foo'):
    ...     time.sleep(1)
    ...     with ts( 'bar'):
    ...         time.sleep(1)
    >>> print( ts)
    Timings (in seconds):
        2.0 foo
            1.0 bar
    <BLANKLINE>

    Must specify name, otherwise we assert-fail.
    >>> with ts:
    ...     pass
    Traceback (most recent call last):
    AssertionError: Must specify <name> etc when using "with ...".
    '''
    def __init__( self, name='', active=True):
        '''
        If <active> is False, returned instance does nothing.
        '''
        self.active = active
        self.root_item = TimingsItem( name)
        self.nest = [ self.root_item]
        self.nest[0].begin( time.time())
        self.name_max_len = 0
        self.call_enter_state = None
        self.call_enter_stack = []

    def begin( self, name=None, text=None, level=0, t=None):
        '''
        Starts a new timing item as child of most recent in-progress timing
        item.

        name:
            Used in final statistics. If None, we use jlib.place().
        text:
            If not None, this is output here with jlib.log().
        level:
            Verbosity. Added to g_verbose.
        '''
        if not self.active:
            return
        if t is None:
            t = time.time()
        if name is None:
            name = place(2)
        self.name_max_len = max( self.name_max_len, len(name))
        leaf = self.nest[-1].children.setdefault( name, TimingsItem( name))
        self.nest.append( leaf)
        leaf.begin( t)
        if text:
            log( text, nv=0)

    def end( self, name=None, t=None):
        '''
        Repeatedly ends the most recent item until we have ended item called
        <name>. Ends just the most recent item if name is None.
        '''
        if not self.active:
            return
        if t is None:
            t = time.time()
        if name is None:
            name = self.nest[-1].name
        while self.nest:
            leaf = self.nest.pop()
            leaf.end( t)
            if leaf.name == name:
                break
        else:
            if name is not None:
                log( f'*** Warning: cannot end timing item called {name} because not found.')

    def end_all( self):
        self.end( self.nest[0].name)

    def mid( self, name=None):
        '''
        Ends current leaf item and starts a new item called <name>. Useful to
        define multiple timing blocks at same level.
        '''
        if not self.active:
            return
        t = time.time()
        if len( self.nest) > 1:
            self.end( self.nest[-1].name, t)
        self.begin( name, t=t)

    def __enter__( self):
        if not self.active:
            return
        assert self.call_enter_state, 'Must specify <name> etc when using "with ...".'
        name, text, level = self.call_enter_state
        self.begin( name, text, level)
        self.call_enter_state = None
        self.call_enter_stack.append( name)

    def __exit__( self, type, value, traceback):
        if not self.active:
            return
        assert not self.call_enter_state, f'self.call_enter_state is not false: {self.call_enter_state}'
        name = self.call_enter_stack.pop()
        self.end( name)

    def __call__( self, name=None, text=None, level=0):
        '''
        Allow scoped timing.
        '''
        if not self.active:
            return self
        assert not self.call_enter_state, f'self.call_enter_state is not false: {self.call_enter_state}'
        self.call_enter_state = ( name, text, level)
        return self

    def text( self, item, depth=0, precision=1):
        '''
        Returns text showing hierachical timing information.
        '''
        if not self.active:
            return ''
        if item is self.root_item and not item.name:
            # Don't show top-level.
            ret = ''
        else:
            tt = '  None' if item.t is None else f'{item.t:6.{precision}f}'
            n = f'/{item.n}' if item.n >= 2 else ''
            ret = f'{" " * 4 * depth} {tt}{n} {item.name}\n'
            depth += 1
        for _, timing2 in item.children.items():
            ret += self.text( timing2, depth, precision)
        return ret

    def __str__( self):
        ret = 'Timings (in seconds):\n'
        ret += self.text( self.root_item, 0)
        return ret


def strpbrk( text, substrings):
    '''
    Finds first occurrence of any item in <substrings> in <text>.

    Returns (pos, substring) or (len(text), None) if not found.
    '''
    ret_pos = len( text)
    ret_substring = None
    for substring in substrings:
        pos = text.find( substring)
        if pos >= 0 and pos < ret_pos:
            ret_pos = pos
            ret_substring = substring
    return ret_pos, ret_substring


def split_first_of( text, substrings):
    '''
    Returns (pre, post), where <pre> doesn't contain any item in <substrings>
    and <post> is empty or starts with an item in <substrings>.
    '''
    pos, _ = strpbrk( text, substrings)
    return text[ :pos], text[ pos:]



log_levels_add_env()


def force_line_buffering():
    '''
    Ensure sys.stdout and sys.stderr are line-buffered. E.g. makes things work
    better if output is piped to a file via 'tee'.

    Returns original out,err streams.
    '''
    stdout0 = sys.stdout
    stderr0 = sys.stderr
    sys.stdout = os.fdopen( sys.stdout.fileno(), 'w', 1)
    sys.stderr = os.fdopen( sys.stderr.fileno(), 'w', 1)
    return stdout0, stderr0


def exception_info(
        exception_or_traceback=None,
        limit=None,
        file=None,
        chain=True,
        outer=True,
        _filelinefn=True,
        ):
    '''
    Shows an exception and/or backtrace.

    Alternative to traceback.* functions that print/return
    information about exceptions and backtraces, such as:

        traceback.format_exc()
        traceback.format_exception()
        traceback.print_exc()
        traceback.print_exception()

    Install as system default with:
        sys.excepthook = lambda type_, exception, traceback: jlib.exception_info( exception)

    Returns None, or the generated text if <file> is 'return'.

    Args:
        exception_or_traceback:
            None, a BaseException, a types.TracebackType or a list of
            inspect.FrameInfo's. If None we use current exception from
            sys.exc_info() if set, otherwise the current backtrace from
            inspect.stack().
        limit:
            As in traceback.* functions: None to show all frames, positive to
            show last <limit> frames, negative to exclude outermost -limit
            frames.
        file:
            As in traceback.* functions: file-like object to which we write
            output, or sys.stderr if None. Special value 'return' makes us
            return our output as a string.
        chain:
            As in traceback.* functions: if true (the default) we show chained
            exceptions as described in PEP-3134. Special value 'because'
            reverses the usual ordering, showing higher-level exceptions first
            and joining with 'Because:' text.
        outer:
            If true (the default) we also show an exception's outer frames
            above the catch block (see next section for details). We use
            outer=false internally for chained exceptions to avoid duplication.
        _filelinefn:
            Internal only; makes us omit file:line: information to allow simple
            doctest comparison with expected output.

    Differences from traceback.* functions:

        Frames are displayed as one line in the form:
            <file>:<line>:<function>: <text>

        Filenames are displayed as relative to the current directory if
        applicable.

        Inclusion of outer frames:
            Unlike traceback.* functions, stack traces for exceptions include
            outer stack frames above the point at which an exception was caught
            - i.e. frames from the top-level <module> or thread creation to the
            catch block. [Search for 'sys.exc_info backtrace incomplete' for
            more details.]

            We separate the two parts of the backtrace using a marker line
            '^except raise:' where '^except' points upwards to the frame that
            caught the exception and 'raise:' refers downwards to the frame
            that raised the exception.

            So the backtrace for an exception looks like this:

                <file>:<line>:<fn>: <text>  [in root module.]
                ...                         [... other frames]
                <file>:<line>:<fn>: <text>  [in except: block where exception was caught.]
                ^except raise:              [marker line]
                <file>:<line>:<fn>: <text>  [in try: block.]
                ...                         [... other frames]
                <file>:<line>:<fn>: <text>  [where the exception was raised.]

    Examples:

        In these examples we use file=sys.stdout so we can check the output
        with doctest, and set _filelinefn=0 so that the output can be matched
        easily. We also use +ELLIPSIS and '...' to match arbitrary outer frames
        from the doctest code itself.

        Basic handling of an exception:

            >>> def c():
            ...     raise Exception( 'c() failed')
            >>> def b():
            ...     try:
            ...         c()
            ...     except Exception as e:
            ...         exception_info( e, file=sys.stdout, _filelinefn=0)
            >>> def a():
            ...     b()

            >>> a() # doctest: +REPORT_UDIFF +ELLIPSIS
            Traceback (most recent call last):
                ...
                a(): b()
                b(): exception_info( e, file=sys.stdout, _filelinefn=0)
                ^except raise:
                b(): c()
                c(): raise Exception( 'c() failed')
            Exception: c() failed

        Handling of chained exceptions:

            >>> def e():
            ...     raise Exception( 'e(): deliberate error')
            >>> def d():
            ...     e()
            >>> def c():
            ...     try:
            ...         d()
            ...     except Exception as e:
            ...         raise Exception( 'c: d() failed') from e
            >>> def b():
            ...     try:
            ...         c()
            ...     except Exception as e:
            ...         exception_info( file=sys.stdout, chain=g_chain, _filelinefn=0)
            >>> def a():
            ...     b()

            With chain=True (the default), we output low-level exceptions
            first, matching the behaviour of traceback.* functions:

                >>> g_chain = True
                >>> a() # doctest: +REPORT_UDIFF +ELLIPSIS
                Traceback (most recent call last):
                    c(): d()
                    d(): e()
                    e(): raise Exception( 'e(): deliberate error')
                Exception: e(): deliberate error
                <BLANKLINE>
                The above exception was the direct cause of the following exception:
                Traceback (most recent call last):
                    ...
                    <module>(): a() # doctest: +REPORT_UDIFF +ELLIPSIS
                    a(): b()
                    b(): exception_info( file=sys.stdout, chain=g_chain, _filelinefn=0)
                    ^except raise:
                    b(): c()
                    c(): raise Exception( 'c: d() failed') from e
                Exception: c: d() failed

            With chain='because', we output high-level exceptions first:
                >>> g_chain = 'because'
                >>> a() # doctest: +REPORT_UDIFF +ELLIPSIS
                Traceback (most recent call last):
                    ...
                    <module>(): a() # doctest: +REPORT_UDIFF +ELLIPSIS
                    a(): b()
                    b(): exception_info( file=sys.stdout, chain=g_chain, _filelinefn=0)
                    ^except raise:
                    b(): c()
                    c(): raise Exception( 'c: d() failed') from e
                Exception: c: d() failed
                <BLANKLINE>
                Because:
                Traceback (most recent call last):
                    c(): d()
                    d(): e()
                    e(): raise Exception( 'e(): deliberate error')
                Exception: e(): deliberate error

        Show current backtrace by passing exception_or_traceback=None:
            >>> def c():
            ...     exception_info( None, file=sys.stdout, _filelinefn=0)
            >>> def b():
            ...     return c()
            >>> def a():
            ...     return b()

            >>> a() # doctest: +REPORT_UDIFF +ELLIPSIS
            Traceback (most recent call last):
                ...
                <module>(): a() # doctest: +REPORT_UDIFF +ELLIPSIS
                a(): return b()
                b(): return c()
                c(): exception_info( None, file=sys.stdout, _filelinefn=0)

        Show an exception's .__traceback__ backtrace:
            >>> def c():
            ...     raise Exception( 'foo') # raise
            >>> def b():
            ...     return c()  # call c
            >>> def a():
            ...     try:
            ...         b() # call b
            ...     except Exception as e:
            ...         exception_info( e.__traceback__, file=sys.stdout, _filelinefn=0)

            >>> a() # doctest: +REPORT_UDIFF +ELLIPSIS
            Traceback (most recent call last):
                ...
                a(): b() # call b
                b(): return c()  # call c
                c(): raise Exception( 'foo') # raise
    '''
    # Set exactly one of <exception> and <tb>.
    #
    if isinstance( exception_or_traceback, (types.TracebackType, inspect.FrameInfo)):
        # Simple backtrace, no Exception information.
        exception = None
        tb = exception_or_traceback
    elif isinstance( exception_or_traceback, BaseException):
        exception = exception_or_traceback
        tb = None
    elif exception_or_traceback is None:
        # Show exception if available, else backtrace.
        _, exception, tb = sys.exc_info()
        tb = None if exception else inspect.stack()[1:]
    else:
        assert 0, f'Unrecognised exception_or_traceback type: {type(exception_or_traceback)}'

    if file == 'return':
        out = io.StringIO()
    else:
        out = file if file else sys.stderr

    def do_chain( exception):
        exception_info( exception, limit, out, chain, outer=False, _filelinefn=_filelinefn)

    if exception and chain and chain != 'because':
        # Output current exception first.
        if exception.__cause__:
            do_chain( exception.__cause__)
            out.write( '\nThe above exception was the direct cause of the following exception:\n')
        elif exception.__context__:
            do_chain( exception.__context__)
            out.write( '\nDuring handling of the above exception, another exception occurred:\n')

    cwd = os.getcwd() + os.sep

    def output_frames( frames, reverse, limit):
        if reverse:
            assert isinstance( frames, list)
            frames = reversed( frames)
        if limit is not None:
            frames = list( frames)
            frames = frames[ -limit:]
        for frame in frames:
            f, filename, line, fnname, text, index = frame
            text = text[0].strip() if text else ''
            if filename.startswith( cwd):
                filename = filename[ len(cwd):]
            if filename.startswith( f'.{os.sep}'):
                filename = filename[ 2:]
            if _filelinefn:
                out.write( f'    {filename}:{line}:{fnname}(): {text}\n')
            else:
                out.write( f'    {fnname}(): {text}\n')

    out.write( 'Traceback (most recent call last):\n')
    if exception:
        tb = exception.__traceback__
        assert tb
        if outer:
            output_frames( inspect.getouterframes( tb.tb_frame), reverse=True, limit=limit)
            out.write( '    ^except raise:\n')
        output_frames( inspect.getinnerframes( tb), reverse=False, limit=None)
    else:
        if not isinstance( tb, list):
            inner = inspect.getinnerframes(tb)
            outer = inspect.getouterframes(tb.tb_frame)
            tb = outer + inner
            tb.reverse()
        output_frames( tb, reverse=True, limit=limit)

    if exception:
        lines = traceback.format_exception_only( type(exception), exception)
        for line in lines:
            out.write( line)

    if exception and chain == 'because':
        # Output current exception afterwards.
        if exception.__cause__:
            out.write( '\nBecause:\n')
            do_chain( exception.__cause__)
        elif exception.__context__:
            out.write( '\nBecause error occurred handling this exception:\n')
            do_chain( exception.__context__)

    if file == 'return':
        return out.getvalue()


def number_sep( s):
    '''
    Simple number formatter, adds commas in-between thousands. <s> can
    be a number or a string. Returns a string.

    >>> number_sep(1)
    '1'
    >>> number_sep(12)
    '12'
    >>> number_sep(123)
    '123'
    >>> number_sep(1234)
    '1,234'
    >>> number_sep(12345)
    '12,345'
    >>> number_sep(123456)
    '123,456'
    >>> number_sep(1234567)
    '1,234,567'
    '''
    if not isinstance( s, str):
        s = str( s)
    c = s.find( '.')
    if c==-1:   c = len(s)
    end = s.find('e')
    if end == -1:   end = s.find('E')
    if end == -1:   end = len(s)
    ret = ''
    for i in range( end):
        ret += s[i]
        if i<c-1 and (c-i-1)%3==0:
            ret += ','
        elif i>c and i<end-1 and (i-c)%3==0:
            ret += ','
    ret += s[end:]
    return ret


class Stream:
    '''
    Base layering abstraction for streams - abstraction for things like
    sys.stdout to allow prefixing of all output, e.g. with a timestamp.
    '''
    def __init__( self, stream):
        self.stream = stream
    def write( self, text):
        self.stream.write( text)

class StreamPrefix:
    '''
    Prefixes output with a prefix, which can be a string or a callable that
    takes no parameters and return a string.
    '''
    def __init__( self, stream, prefix):
        if callable(stream):
            self.stream_write = stream
            self.stream_flush = lambda: None
        else:
            self.stream_write = stream.write
            self.stream_flush = stream.flush
        self.at_start = True
        if callable(prefix):
            self.prefix = prefix
        else:
            self.prefix = lambda : prefix

    def write( self, text):
        if self.at_start:
            text = self.prefix() + text
            self.at_start = False
        append_newline = False
        if text.endswith( '\n'):
            text = text[:-1]
            self.at_start = True
            append_newline = True
        text = text.replace( '\n', '\n%s' % self.prefix())
        if append_newline:
            text += '\n'
        self.stream_write( text)

    def flush( self):
        self.stream_flush()


def time_duration( seconds, verbose=False, s_format='%i'):
    '''
    Returns string expressing an interval.

    seconds:
        The duration in seconds
    verbose:
        If true, return like '4 days 1 hour 2 mins 23 secs', otherwise as
        '4d3h2m23s'.
    s_format:
        If specified, use as printf-style format string for seconds.

    >>> time_duration( 303333)
    '3d12h15m33s'

    >>> time_duration( 303333.33, s_format='%.1f')
    '3d12h15m33.3s'

    >>> time_duration( 303333, verbose=True)
    '3 days 12 hours 15 mins 33 secs'

    >>> time_duration( 303333.33, verbose=True, s_format='%.1f')
    '3 days 12 hours 15 mins 33.3 secs'

    >>> time_duration( 0)
    '0s'

    >>> time_duration( 0, verbose=True)
    '0 sec'
    '''
    x = abs(seconds)
    ret = ''
    i = 0
    for div, text in [
            ( 60, 'sec'),
            ( 60, 'min'),
            ( 24, 'hour'),
            ( None, 'day'),
            ]:
        force = ( x == 0 and i == 0)
        if div:
            remainder = x % div
            x = int( x/div)
        else:
            remainder = x
        if not verbose:
            text = text[0]
        if remainder or force:
            if verbose and remainder > 1:
                # plural.
                text += 's'
            if verbose:
                text = ' %s ' % text
            if i == 0:
                remainder = s_format % remainder
            ret = '%s%s%s' % ( remainder, text, ret)
        i += 1
    ret = ret.strip()
    if ret == '':
        ret = '0s'
    if seconds < 0:
        ret = '-%s' % ret
    return ret


def date_time( t=None):
    if t is None:
        t = time.time()
    return time.strftime( "%F-%T", time.gmtime( t))

def stream_prefix_time( stream):
    '''
    Returns StreamPrefix that prefixes lines with time and elapsed time.
    '''
    t_start = time.time()
    def prefix_time():
        return '%s (+%s): ' % (
                time.strftime( '%T'),
                time_duration( time.time() - t_start, s_format='0.1f'),
                )
    return StreamPrefix( stream, prefix_time)

def stdout_prefix_time():
    '''
    Changes sys.stdout to prefix time and elapsed time; returns original
    sys.stdout.
    '''
    ret = sys.stdout
    sys.stdout = stream_prefix_time( sys.stdout)
    return ret


def make_out_callable( out):
    '''
    Returns a stream-like object with a .write() method that writes to <out>.
    out:
        Where output is sent.
        If None, output is lost.
        Otherwise if an integer, we do: os.write( out, text)
        Otherwise if callable, we do: out( text)
        Otherwise we assume <out> is python stream or similar, and do: out.write(text)
    '''
    class Ret:
        def write( self, text):
            pass
        def flush( self):
            pass
    ret = Ret()
    if out == log:
        # A hack to avoid expanding '{...}' in text, if caller
        # does: jlib.system(..., out=jlib.log, ...).
        out = lambda text: log(text, nv=False)
    if out is None:
        ret.write = lambda text: None
    elif isinstance( out, int):
        ret.write = lambda text: os.write( out, text)
    elif callable( out):
        ret.write = out
    else:
        ret.write = lambda text: out.write( text)
    return ret

def _env_extra_text( env_extra):
    ret = ''
    if env_extra:
        for n, v in env_extra.items():
            assert isinstance( n, str), f'env_extra has non-string name {n!r}: {env_extra!r}'
            assert isinstance( v, str), f'env_extra name={n!r} has non-string value {v!r}: {env_extra!r}'
            ret += f'{n}={shlex.quote(v)} '
    return ret

def system(
        command,
        verbose=None,
        raise_errors=True,
        out=sys.stdout,
        prefix=None,
        shell=True,
        encoding='utf8',
        errors='replace',
        executable=None,
        caller=1,
        bufsize=-1,
        env_extra=None,
        ):
    '''
    Runs a command like os.system() or subprocess.*, but with more flexibility.

    We give control over where the command's output is sent, whether to return
    the output and/or exit code, and whether to raise an exception if the
    command fails.

    Args:

        command:
            The command to run.
        verbose:
            If true, we write information about the command that was run, and
            its result, to jlib.log().
        raise_errors:
            If true, we raise an exception if the command fails, otherwise we
            return the failing error code or zero.
        out:
            Where to send output from child process.

            <out> is <o> or (o, prefix) or list of such items. Each <o> is
            matched as follows:

                None: child process inherits this process's stdout and
                stderr. (Must be the only item, and <prefix> is not supported.)

                subprocess.DEVNULL: child process's output is lost. (Must be
                the only item, and <prefix> is not supported.)

                'return': we store the output and include it in our return
                value or exception. Can only be specified once.

                'log': we write to jlib.log() using our caller's stack
                frame. Can only be specified once.

                An integer: we do: os.write(o, text)

                Is callable: we do: o(text)

                Otherwise we assume <o> is python stream or similar, and do:
                o.write(text)

            If <prefix> is specified, it is applied to each line in the output
            before being sent to <o>.
        prefix:
            Default prefix for all items in <out>.
        shell:
            Passed to underlying subprocess.Popen() call.
        encoding:
            Sepecify the encoding used to translate the command's output to
            characters. If None we send bytes to items in <out>.
        errors:
            How to handle encoding errors; see docs for codecs module
            for details. Defaults to 'replace' so we never raise a
            UnicodeDecodeError.
        executable=None:
            .
        caller:
            The number of frames to look up stack when call jlib.log() (used
            for out='log' and verbose).
        bufsize:
            As subprocess.Popen()'s bufsize arg, sets buffer size when creating
            stdout, stderr and stdin pipes. Use 0 for unbuffered, e.g. to see
            login/password prompts that don't end with a newline. Default -1
            means io.DEFAULT_BUFFER_SIZE. +1 Line-buffered does not work because
            we read raw bytes and decode ourselves into string.
        env_extra:
            If not None, a dict with extra items that are added to the
            environment passed to the child process.

    Returns:
        raise_errors:
            true:
                If the command failed, we raise an exception; if <out> contains
                'return' the exception text includes the output.

                Else if <out> contains 'return' we return the text output from the
                command.

                Else we return None.
            false:
                If <out> contains 'return', we return (e, text) where <e> is the
                command's exit code and <text> is the output from the command.

                Else we return <e>, the command's return code.

                In the above, <e> is the subprocess-style returncode - the exit
                code, or -N if killed by signal N.

    >>> print(system('echo hello a', prefix='foo:', out='return'))
    foo:hello a
    foo:

    >>> system('echo hello b', prefix='foo:', out='return', raise_errors=False)
    (0, 'foo:hello b\\nfoo:')

    >>> system('echo hello c && false', prefix='foo:', out='return', env_extra=dict(FOO='bar qwerty'))
    Traceback (most recent call last):
    Exception: Command failed: FOO='bar qwerty' echo hello c && false
    Output was:
    foo:hello c
    foo:
    <BLANKLINE>
    '''
    out_pipe = 0
    out_none = 0
    out_devnull = 0
    out_return = None
    out_log = 0

    outs = out if isinstance(out, list) else [out]
    for i, o in enumerate(outs):
        if o is None:
            out_none += 1
        elif o == subprocess.DEVNULL:
            out_devnull += 1
        else:
            out_pipe += 1
            o_prefix = prefix
            if isinstance(o, tuple) and len(o) == 2:
                o, o_prefix = o
                assert o not in (None, subprocess.DEVNULL), f'out[]={o} does not make sense with a prefix ({o_prefix})'
            assert not isinstance(o, (tuple, list))
            if o == 'return':
                assert not out_return, f'"return" specified twice does not make sense'
                out_return = io.StringIO()
                outs[i] = out_return.write
            elif o == 'log':
                assert not out_log, f'"log" specified twice does not make sense'
                out_log += 1
                out_frame_record = inspect.stack()[caller]
                outs[i] = lambda text: log( text, caller=out_frame_record, nv=False, raw=True)
            elif isinstance(o, int):
                outs[i] = lambda text: os.write( o, text)
            elif callable(o):
                outs[i] = o
            else:
                assert hasattr(o, 'write') and callable(o.write), (
                        f'Do not understand o={o}, must be one of:'
                            ' None, subprocess.DEVNULL, "return", "log", <int>,'
                            ' or support o() or o.write().'
                            )
                outs[i] = o.write
            if o_prefix:
                outs[i] = StreamPrefix( outs[i], o_prefix).write

    if out_pipe:
        stdout = subprocess.PIPE
        stderr = subprocess.STDOUT
    elif out_none == len(outs):
        stdout = None
        stderr = None
    elif out_devnull == len(outs):
        stdout = subprocess.DEVNULL
        stderr = subprocess.DEVNULL
    else:
        assert 0, f'Inconsistent out: {out}'

    if verbose:
        log(f'running: {_env_extra_text(env_extra)}{command}', nv=0, caller=caller+1)

    env = None
    if env_extra:
        env = os.environ.copy()
        env.update(env_extra)

    child = subprocess.Popen(
            command,
            shell=shell,
            stdin=None,
            stdout=stdout,
            stderr=stderr,
            close_fds=True,
            executable=executable,
            bufsize=bufsize,
            env=env
            )

    if out_pipe:
        decoder = None
        if encoding:
            # subprocess's universal_newlines and codec.streamreader seem to
            # always use buffering even with bufsize=0, so they don't reliably
            # display prompts or other text that doesn't end with a newline.
            #
            # So we create our own incremental decode, which seems to work
            # better.
            #
            decoder = codecs.getincrementaldecoder(encoding)(errors)
        while 1:
            # os.read() seems to be better for us than child.stdout.read()
            # because it returns a short read if data is not available. Where
            # as child.stdout.read() appears to be more willing to wait for
            # data until the requested number of bytes have been received.
            #
            # Also, os.read() does the right thing if the sender has made
            # multipe calls to write() - it returns all available data, not
            # just from the first unread write() call.
            #
            output = os.read( child.stdout.fileno(), 10000)
            if decoder:
                final = not output
                output = decoder.decode(output, final)
            for o in outs:
                o(output)
            if not output:
                break

    e = child.wait()

    if out_log:
        global _log_text_line_start
        if not _log_text_line_start:
            # Terminate last incomplete line of log outputs.
            sys.stdout.write('\n')
            _log_text_line_start = True
    if verbose:
        log(f'[returned e={e}]', nv=0, caller=caller+1)

    if out_return:
        out_return = out_return.getvalue()

    if raise_errors:
        if e:
            message = f'Command failed: {_env_extra_text(env_extra)}{command}'
            if out_return is not None:
                if not out_return.endswith('\n'):
                    out_return += '\n'
                raise Exception(
                        message + '\n'
                        + 'Output was:\n'
                        + out_return
                        )
            else:
                raise Exception( message)
        elif out_return is not None:
            return out_return
        else:
            return

    if out_return is not None:
        return e, out_return
    else:
        return e


def system_rusage(
        command,
        verbose=None,
        raise_errors=True,
        out=sys.stdout,
        prefix=None,
        rusage=False,
        shell=True,
        encoding='utf8',
        errors='replace',
        executable=None,
        caller=1,
        bufsize=-1,
        env_extra=None,
        ):
    '''
    Old code that gets timing info; probably doesn't work.
    '''
    command2 = ''
    command2 += '/usr/bin/time -o ubt-out -f "D=%D E=%D F=%F I=%I K=%K M=%M O=%O P=%P R=%r S=%S U=%U W=%W X=%X Z=%Z c=%c e=%e k=%k p=%p r=%r s=%s t=%t w=%w x=%x C=%C"'
    command2 += ' '
    command2 += command

    e = system(
            command2,
            out,
            shell,
            encoding,
            errors,
            executable=executable,
            )
    if e:
        raise Exception('/usr/bin/time failed')
    with open('ubt-out') as f:
        rusage_text = f.read()
    #print 'have read rusage output: %r' % rusage_text
    if rusage_text.startswith( 'Command '):
        # Annoyingly, /usr/bin/time appears to write 'Command
        # exited with ...' or 'Command terminated by ...' to the
        # output file before the rusage info if command doesn't
        # exit 0.
        nl = rusage_text.find('\n')
        rusage_text = rusage_text[ nl+1:]
    return rusage_text


def get_gitfiles( directory, submodules=False):
    '''
    Returns list of all files known to git in <directory>; <directory> must be
    somewhere within a git checkout.

    Returned names are all relative to <directory>.

    If <directory>.git exists we use git-ls-files and write list of files to
    <directory>/jtest-git-files.

    Otherwise we require that <directory>/jtest-git-files already exists.
    '''
    def is_within_git_checkout( d):
        while 1:
            #log( '{d=}')
            if not d:
                break
            if os.path.isdir( f'{d}/.git'):
                return True
            d = os.path.dirname( d)

    if is_within_git_checkout( directory):
        command = 'cd ' + directory + ' && git ls-files'
        if submodules:
            command += ' --recurse-submodules'
        command += ' > jtest-git-files'
        system( command, verbose=True)

    with open( '%s/jtest-git-files' % directory, 'r') as f:
        text = f.read()
    ret = text.strip().split( '\n')
    return ret

def get_git_id_raw( directory):
    if not os.path.isdir( '%s/.git' % directory):
        return
    text = system(
            f'cd {directory} && (PAGER= git show --pretty=oneline|head -n 1 && git diff)',
            out='return',
            )
    return text

def get_git_id( directory, allow_none=False):
    '''
    Returns text where first line is '<git-sha> <commit summary>' and remaining
    lines contain output from 'git diff' in <directory>.

    directory:
        Root of git checkout.
    allow_none:
        If true, we return None if <directory> is not a git checkout and
        jtest-git-id file does not exist.
    '''
    filename = f'{directory}/jtest-git-id'
    text = get_git_id_raw( directory)
    if text:
        with open( filename, 'w') as f:
            f.write( text)
    elif os.path.isfile( filename):
        with open( filename) as f:
            text = f.read()
    else:
        if not allow_none:
            raise Exception( f'Not in git checkout, and no file called: {filename}.')
        text = None
    return text

class Args:
    '''
    Iterates over argv items.
    '''
    def __init__( self, argv):
        self.items = iter( argv)
    def next( self):
        if sys.version_info[0] == 3:
            return next( self.items)
        else:
            return self.items.next()
    def next_or_none( self):
        try:
            return self.next()
        except StopIteration:
            return None

def update_file( text, filename, return_different=False):
    '''
    Writes <text> to <filename>. Does nothing if contents of <filename> are
    already <text>.

    If <return_different> is true, we return existing contents if <filename>
    already exists and differs from <text>.
    '''
    try:
        with open( filename) as f:
            text0 = f.read()
    except OSError:
        text0 = None
    if text != text0:
        if return_different and text0 is not None:
            return text
        log( 'Updating:  ' + filename)
        # Write to temp file and rename, to ensure we are atomic.
        filename_temp = f'{filename}-jlib-temp'
        with open( filename_temp, 'w') as f:
            f.write( text)
        rename( filename_temp, filename)


def find_in_paths( name, paths=None):
    '''
    Looks for <name> in paths and returns complete path. paths is list/tuple or
    colon-separated string; if None we use $PATH. If `name` contains `/`, we
    return `name` itself if it is a file, regardless of $PATH.
    '''
    if '/' in name:
        return name if os.path.isfile( name) else None
    if paths is None:
        paths = os.environ.get( 'PATH', '')
    if isinstance( paths, str):
        paths = paths.split( ':')
    for path in paths:
        p = f'{path}/{name}'
        if os.path.isfile( p):
            return p


def mtime( filename, default=0):
    '''
    Returns mtime of file, or <default> if error - e.g. doesn't exist.
    '''
    try:
        return os.path.getmtime( filename)
    except OSError:
        return default


def filesize( filename, default=0):
    try:
        return os.path.getsize( filename)
    except OSError:
        return default


def get_filenames( paths):
    '''
    Yields each file in <paths>, walking any directories.

    If <paths> is a tuple (paths2, filter_) and <filter_> is callable, we yield
    all files in <paths2> for which filter_(path2) returns true.
    '''
    filter_ = lambda path: True
    if isinstance( paths, tuple) and len( paths) == 2 and callable( paths[1]):
        paths, filter_ = paths
    if isinstance( paths, str):
        paths = (paths,)
    for name in paths:
        if os.path.isdir( name):
            for dirpath, dirnames, filenames in os.walk( name):
                for filename in filenames:
                    path = os.path.join( dirpath, filename)
                    if filter_( path):
                        yield path
        else:
            if filter_( name):
                yield name

def remove( path, backup=False):
    '''
    Removes file or directory, without raising exception if it doesn't exist.

    path:
        The path to remove.
    backup:
        If true, we rename any existing file/directory called <path> to
        <path>-<datetime>.

    We assert-fail if the path still exists when we return, in case of
    permission problems etc.
    '''
    if backup and os.path.exists( path):
        datetime = date_time()
        if platform.system() == 'Windows' or platform.system().startswith( 'CYGWIN'):
            # os.rename() fails if destination contains colons, with:
            #   [WinError87] The parameter is incorrect ...
            datetime = datetime.replace( ':', '')
        p = f'{path}-{datetime}'
        log( 'Moving out of way: {path} => {p}')
        os.rename( path, p)
    try:
        os.remove( path)
    except Exception:
        pass
    shutil.rmtree( path, ignore_errors=1)
    assert not os.path.exists( path)

def remove_dir_contents( path):
    '''
    Removes all items in directory <path>; does not remove <path> itself.
    '''
    for leaf in os.listdir( path):
        path2 = os.path.join( path, leaf)
        remove(path2)

def ensure_empty_dir( path):
    os.makedirs( path, exist_ok=True)
    remove_dir_contents( path)

def rename(src, dest):
    '''
    Renames <src> to <dest>. If we get an error, we try to remove <dest>
    expicitly and then retry; this is to make things work on Windows.
    '''
    try:
        os.rename(src, dest)
    except Exception:
        os.remove(dest)
        os.rename(src, dest)

def copy(src, dest, verbose=False):
    '''
    Wrapper for shutil.copy() that also ensures parent of <dest> exists and
    optionally calls jlib.log() with diagnostic.
    '''
    if verbose:
        log('Copying {src} to {dest}')
    dirname = os.path.dirname(dest)
    if dirname:
        os.makedirs( dirname, exist_ok=True)
    shutil.copy2( src, dest)


def untar(path, mode='r:gz', prefix=None):
    '''
    Extracts tar file.

    We fail if items in tar file have different top-level directory names, or
    if tar file's top-level directory name already exists locally.

    path:
        The tar file.
    mode:
        As tarfile.open().
    prefix:
        If not None, we fail if tar file's top-level directory name is not
        <prefix>.

    Returns the directory name (which will be <prefix> if not None).
    '''
    with tarfile.open( path, mode) as t:
        items = t.getnames()
        assert items
        item = items[0]
        assert not item.startswith('.')
        s = item.find('/')
        if s == -1:
            prefix_actual = item + '/'
        else:
            prefix_actual = item[:s+1]
        if prefix:
            assert prefix == prefix_actual, f'prefix={prefix} prefix_actual={prefix_actual}'
        for item in items[1:]:
            assert item.startswith( prefix_actual), f'prefix_actual={prefix_actual!r} != item={item!r}'
        assert not os.path.exists( prefix_actual)
        t.extractall()
    return prefix_actual


# Things for figuring out whether files need updating, using mtimes.
#
def newest( names):
    '''
    Returns mtime of newest file in <filenames>. Returns 0 if no file exists.
    '''
    assert isinstance( names, (list, tuple))
    assert names
    ret_t = 0
    ret_name = None
    for filename in get_filenames( names):
        if filename.endswith('.pyc'):
            continue
        t = mtime( filename)
        if t > ret_t:
            ret_t = t
            ret_name = filename
    return ret_t, ret_name

def oldest( names):
    '''
    Returns mtime of oldest file in <filenames> or 0 if no file exists.
    '''
    assert isinstance( names, (list, tuple))
    assert names
    ret_t = None
    ret_name = None
    for filename in get_filenames( names):
        t = mtime( filename)
        if ret_t is None or t < ret_t:
            ret_t = t
            ret_name = filename
    if ret_t is None:
        ret_t = 0
    return ret_t, ret_name

def update_needed( infiles, outfiles):
    '''
    If any file in <infiles> is newer than any file in <outfiles>, returns
    string description. Otherwise returns None.
    '''
    in_tmax, in_tmax_name = newest( infiles)
    out_tmin, out_tmin_name = oldest( outfiles)
    if in_tmax > out_tmin:
        text = f'{in_tmax_name} is newer than {out_tmin_name}'
        return text

def ensure_parent_dir( path):
    parent = os.path.dirname( path)
    if parent:
        os.makedirs( parent, exist_ok=True)

def build(
        infiles,
        outfiles,
        command,
        force_rebuild=False,
        out=None,
        all_reasons=False,
        verbose=True,
        executable=None,
        ):
    '''
    Ensures that <outfiles> are up to date using enhanced makefile-like
    determinism of dependencies.

    Rebuilds <outfiles> by running <command> if we determine that any of them
    are out of date, or if <comand> has changed.

    infiles:
        Names of files that are read by <command>. Can be a single filename. If
        an item is a directory, we expand to all filenames in the directory's
        tree. Can be (files2, filter_) as supported by jlib.get_filenames().
    outfiles:
        Names of files that are written by <command>. Can also be a
        single filename. Can be (files2, filter_) as supported by
        jlib.get_filenames().
    command:
        Command to run. {IN} and {OUT} are replaced by space-separated
        <infiles> and <outfiles> with '/' changed to '\' on Windows.
    force_rebuild:
        If true, we always re-run the command.
    out:
        A callable, passed to jlib.system(). If None, we use jlib.log()
        with our caller's stack record (by passing (out='log', caller=2) to
        jlib.system()).
    all_reasons:
        If true we check all ways for a build being needed, even if we already
        know a build is needed; this only affects the diagnostic that we
        output.
    verbose:
        Passed to jlib.system().

    Returns:
        true if we have run the command, otherwise None.

    We compare mtimes of <infiles> and <outfiles>, and we also detect changes
    to the command itself.

    If any of infiles are newer than any of outfiles, or <command> is
    different to contents of commandfile '<outfile[0]>.cmd, then truncates
    commandfile and runs <command>. If <command> succeeds we writes <command>
    to commandfile.
    '''
    if isinstance( infiles, str):
        infiles = (infiles,)
    if isinstance( outfiles, str):
        outfiles = (outfiles,)

    if out is None:
        out = 'log'

    command_filename = f'{outfiles[0]}.cmd'
    reasons = []

    if not reasons or all_reasons:
        if force_rebuild:
            reasons.append( 'force_rebuild was specified')

    os_name = platform.system()
    os_windows = (os_name == 'Windows' or os_name.startswith('CYGWIN'))
    def files_string(files):
        if isinstance(files, tuple) and len(files) == 2 and callable(files[1]):
            files = files[0],
        ret = ' '.join(files)
        if os_windows:
            # This works on Cygwyn; we might only need '\\' if running in a Cmd
            # window.
            ret = ret.replace('/', '\\\\')
        return ret
    command = command.replace('{IN}', files_string(infiles))
    command = command.replace('{OUT}', files_string(outfiles))

    if not reasons or all_reasons:
        try:
            with open( command_filename) as f:
                command0 = f.read()
        except Exception:
            command0 = None
        if command != command0:
           reasons.append( 'command has changed')

    if not reasons or all_reasons:
        reason = update_needed( infiles, outfiles)
        if reason:
            reasons.append( reason)

    if not reasons:
        log( 'Already up to date: ' + ' '.join(outfiles), caller=2, nv=0)
        return

    log( f'Rebuilding because {", and ".join(reasons)}: {" ".join(outfiles)}',
            caller=2,
            nv=0,
            )

    # Empty <command_filename) while we run the command so that if command
    # fails but still creates target(s), then next time we will know target(s)
    # are not up to date.
    #
    # We rename the command to a temporary file and then rename back again
    # after the command finishes so that its mtime is unchanged if the command
    # has not changed.
    #
    ensure_parent_dir( command_filename)
    command_filename_temp = command_filename + '-'
    remove(command_filename_temp)
    if os.path.exists( command_filename):
        rename(command_filename, command_filename_temp)
    update_file( command, command_filename_temp)

    system( command, out=out, verbose=verbose, executable=executable, caller=2)

    rename( command_filename_temp, command_filename)

    return True


def link_l_flags( sos, ld_origin=None):
    '''
    Returns link flags suitable for linking with each .so in <sos>.

    We return -L flags for each unique parent directory and -l flags for each
    leafname.

    In addition on Linux and OpenBSD we append " -Wl,-rpath='$ORIGIN,-z,origin"
    so that libraries will be searched for next to each other. This can be
    disabled by setting ld_origin to false.
    '''
    dirs = set()
    names = []
    if isinstance( sos, str):
        sos = [sos]
    ret = ''
    for so in sos:
        if not so:
            continue
        dir_ = os.path.dirname( so)
        name = os.path.basename( so)
        assert name.startswith( 'lib'), f'name={name}'
        if name.endswith( '.so'):
            dirs.add( dir_)
            names.append( f'-l {name[3:-3]}')
        elif name.endswith( '.a'):
            names.append( so)
        else:
            assert 0, f'leaf does not end in .so or .a: {so}'
    ret = ''
    # Important to use sorted() here, otherwise ordering from set() is
    # arbitrary causing occasional spurious rebuilds.
    for dir_ in sorted(dirs):
        ret += f' -L {dir_}'
    for name in names:
        ret += f' {name}'
    if ld_origin is None:
        if os.uname()[0] in ( 'Linux', 'OpenBSD'):
            ld_origin = True
    if ld_origin:
        ret += " -Wl,-rpath='$ORIGIN',-z,origin"
    #log('{sos=} {ld_origin=} {ret=}')
    return ret


class ArgResult:
    '''
    Return type for Arg.parse(), providing access via name, string or integer,
    plus iteration. See Arg docs for details.
    '''
    def __init__(self):
        self._attr = dict() # Maps names to values.
        self._dict = dict() # Maps raw names to values.
        self._list = list() # Ordered list of (name, value, ArgResult) tuples.

    # __getattr__() and __getitem__() augment default behaviour by returning
    # from self._attr or self._list as appropriate.

    def __getattr__(self, name):
        if name.startswith('_'):
            return super().__getattr__(name)
        try:
            # .bar returns self._attr['bar'].
            return self._attr[name]
        except KeyError:
            raise AttributeError

    def __getitem__(self, i):
        if isinstance(i, int):
            # [23] returns self._list[23].
            if i < 0:
                i += len(self._list)
            return self._list[i]
        else:
            # ['foo'] returns self._attr['foo'].
            return self._attr[i]

    def _set(self, name, name_raw, value, multi=False):
        if multi:
            self._attr.setdefault(name, []).append(value)
            self._dict.setdefault(name_raw, []).append(value)
        else:
            assert name not in self._attr
            self._attr[name] = value
            self._dict[name_raw] = value

    def __iter__(self):
        return self._list.__iter__()

    @staticmethod
    def _dict_to_text(d):
        names = sorted(d.keys())
        names = [f'{name}={d[name]!r}' for name in names]
        names = ', '.join(names)
        return names

    def _repr_detailed(self):
        a = self._dict_to_text(self._attr)
        d = self._dict_to_text(self._dict)
        l = [str(i) for i in self._list]
        return f'namespace(attr={a} dict={d} list={l})'

    def __repr__(self):
        assert len(self._attr) == len(self._dict)
        a = self._dict_to_text(self._attr)
        return f'namespace({a})'


class Arg:
    '''
    Command-line parser with simple text-based specifications and support for
    multiple sub-commands.

    An Arg is specified by space-separated items in a syntax string such as
    '-flag' or '-f <foo>' or 'foo <foo> <bar>'. These items will match an
    equal number of argv items. Items inside angled brackets such as '<foo>'
    match any argv item that doesn't starting with '-', otherwise matching
    is literal. If the last item is '...' (without quotes), it matches all
    remaining items in argv.

    Command-line parsing is achieved by creating an empty top-level Arg
    instance with <subargs> set to a list of other Arg instances. The resulting
    top-level Arg's .parse() method will try to match an entire command line
    argv with any or all of these subargs, returning an ArgResult instance that
    represents the matched non-literal items.

    Basics:

        A minimal example:

            >>> parser = Arg('', subargs=[Arg('-f <input>'), Arg('-o <output>')])
            >>> result = parser.parse(['-f', 'in.txt'])
            >>> result
            namespace(f=namespace(input='in.txt'), o=None)
            >>> result.f.input
            'in.txt'

        The .parse() method also accepts a string instead of an argv-style
        list. This is intended for testing ony; the string is split into an
        argv-style list using .split() so quotes and escaped spaces etc are not
        handled correctly.

            >>> parser.parse('-f in.txt')
            namespace(f=namespace(input='in.txt'), o=None)

        Results are keyed off the first item in a syntax string, with
        individual items appearing under each <...> name.

        Individual items in a syntax string (in this case 'f', 'input', 'o',
        'output') are converted into Python identifiers by removing any
        inital '-', converting '-' to '_', and removing any non-alphanumeric
        characters. So '-f' is converted to 'f', '--foo-bar' is converted to
        'foo_bar', '<input>' is converted to 'input' etc. It is an error if two
        or more items in <subargs> have the same first name.

        A matching Arg with no <...> items results in True;

            >>> parser = Arg('', subargs=[Arg('-i')])
            >>> parser.parse('-i')
            namespace(i=True)

        There can be zero literal items:

            >>> parser = Arg('', subargs=[Arg('<in> <log>')])
            >>> parser.parse('foo logfile.txt')
            namespace(in=namespace(in='foo', log='logfile.txt'))

        Note how everything is still keyed off the name of the first item,
        '<in>'.

        An Arg can be matched an arbitary number of times by setting <multi> to
        true; unmatched multi items appear as [] rather than None:

            >>> parser = Arg('', subargs=[Arg('-f <input>', multi=1), Arg('-o <output>', multi=1)])
            >>> parser.parse('-f a.txt -f b.txt -f c.txt')
            namespace(f=[namespace(input='a.txt'), namespace(input='b.txt'), namespace(input='c.txt')], o=[])

    Sub commands:

        One can nest Arg's to represent sub-commands such as 'git commit ...',
        'git diff ...' etc.

            >>> parser = Arg('',
            ...         subargs=[
            ...             Arg('-o <file>'),
            ...             Arg('commit', subargs=[Arg('-a'), Arg('-f <file>')]),
            ...             Arg('diff', subargs=[Arg('-f <file>')]),
            ...             ],
            ...         )
            >>> parser.parse('commit -a -f foo', exit_=0)
            namespace(commit=namespace(a=True, f=namespace(file='foo')), diff=None, o=None)

        Allow multiple instances of the same subcommand by setting <multi> to
        true:

            >>> parser = Arg('',
            ...         subargs=[
            ...             Arg('-o <file>'),
            ...             Arg('commit', multi=1, subargs=[Arg('-f <file>')]),
            ...             Arg('diff', subargs=[Arg('-f <file>')]),
            ...             ],
            ...         )
            >>> argv = 'commit -f foo diff -f bar commit -f wibble'
            >>> result = parser.parse(argv, exit_=0)
            >>> result
            namespace(commit=[namespace(f=namespace(file='foo')), namespace(f=namespace(file='wibble'))], diff=namespace(f=namespace(file='bar')), o=None)

        Iterating over <result> gives (name, value, argvalue) tuples in the
        order in which items were found in argv.

        (name, value) are the name and value of the matched item:

            >>> for n, v, av in result:
            ...     print((n, v))
            ('commit', namespace(f=namespace(file='foo')))
            ('diff', namespace(f=namespace(file='bar')))
            ('commit', namespace(f=namespace(file='wibble')))

        <av> is a ArgValue containing the matched item plus, for convenience,
        None items for all the other subarg items:

            >>> for n, v, av in result:
            ...     print(av)
            namespace(commit=namespace(f=namespace(file='foo')), diff=None, o=None)
            namespace(commit=None, diff=namespace(f=namespace(file='bar')), o=None)
            namespace(commit=namespace(f=namespace(file='wibble')), diff=None, o=None)

        This allows simple iteration through matches in the order in which they
        occured in argv:

            >>> for n, v, av in result:
            ...     if av.commit: print(f'found commit={av.commit}')
            ...     elif av.diff: print(f'found diff={av.diff}')
            ...     elif av.o: print(f'found o={av.o}')
            found commit=namespace(f=namespace(file='foo'))
            found diff=namespace(f=namespace(file='bar'))
            found commit=namespace(f=namespace(file='wibble'))

    Consuming all remaining args:

        Match all remaining items in argv by specifying '...' as the last item
        in the syntax string. This gives a list (which may be empty) containing
        all remaining args.

            >>> parser = Arg('',
            ...         subargs=[
            ...             Arg('-o <file>'),
            ...             Arg('-i ...'),
            ...             ],
            ...         )
            >>> parser.parse('-i foo bar abc pqr')
            namespace(i=['foo', 'bar', 'abc', 'pqr'], o=None)
            >>> parser.parse('-i')
            namespace(i=[], o=None)

        If '...' is the only item in the syntax string, it will appear with
        special name 'remaining_':

            >>> parser = Arg('',
            ...         subargs=[
            ...             Arg('-o <file>'),
            ...             Arg('...'),
            ...             ],
            ...         )
            >>> parser.parse('-i foo bar abc pqr')
            namespace(o=None, remaining_=['-i', 'foo', 'bar', 'abc', 'pqr'])
            >>> parser.parse('')
            namespace(o=None, remaining_=[])

    Error messages:

        If we fail to parse the command line, we show information about what
        could have allowed the parse to make more progress. By default we then
        call sys.exit(1); set exit_ to false to avoid this.

            >>> parser = Arg('', subargs=[Arg('<command>'), Arg('-i <in>'), Arg('-o <out>')])
            >>> parser.parse('foo -i', exit_=0)
            Ran out of arguments, expected one of:
                -i <in>
            >>> parser.parse('-i', exit_=0)
            Ran out of arguments, expected one of:
                -i <in>

            >>> parser.parse('-i foo -i bar', exit_=0)
            Failed at argv[2]='-i', only one instance of -i <in> allowed, expected one of:
                <command>  (value must not start with "-")
                -o <out>

        Args can be marked as required:

            >>> parser = Arg('', subargs=[Arg('-i <in>'), Arg('-o <out>', required=1)])
            >>> parser.parse('-i infile', exit_=0)
            Ran out of arguments, expected one of:
                -o <out>  (required)

    Help text:

        Help text is formatted similarly to the argparse module.

        The help_text() method returns help text for a particular Arg,
        consisting of any <help> text passed to the Arg constructor followed by
        recursive syntax and help text for subargs.

        If parsing fails at '-h' or '--help' in argv, we show help text for
        the relevant Arg. '-h' shows brief help, containing just the first
        paragraph of information for each item.

        Help text for the top-level Arg (e.g. if parsing fails at an initial
        '-h' or '--help' in argv) shows help on all args. In particular
        top-level '--help' shows all available help and syntax information.

        When an Arg is constructed, the help text can be specified as
        arbitrarily indented paragraphs with Python triple-quotes; any common
        indentation will be removed.

        After showing help, we default to calling sys.exit(0); pass exit_=0 to
        disable this.

        Top-level help:

            >>> parser = Arg('',
            ...         help="""
            ...             This is the top level help.
            ...             """,
            ...         subargs=[
            ...             Arg('foo', required=1, multi=1, help='Do foo',
            ...                 subargs=[
            ...                     Arg('-f <file>', help='Input file'),
            ...                     Arg('-o <file>', required=1, help='Output file'),
            ...                     ],
            ...                 ),
            ...             Arg('bar <qwerty>', help='Do bar'),
            ...             ],
            ...         )
            >>> parser.parse('-h', exit_=0)
            This is the top level help.
            <BLANKLINE>
            Usage:
                foo  (required, multi)
                    -f <file>
                    -o <file>  (required)
                bar <qwerty>
            <BLANKLINE>
            Use --help to see full information.

        Help for a particular Arg:

            >>> parser.parse('foo --help', exit_=0)
            Help for 'foo':
            <BLANKLINE>
            Do foo
            <BLANKLINE>
            Usage:
                foo  (required, multi)
                    -f <file>   Input file
                    -o <file>  (required)
                                Output file

        Help for a lower-level Arg:

            >>> parser.parse('foo -f -h', exit_=0)
            Help for 'foo':'-f <file>':
            <BLANKLINE>
            Input file
            <BLANKLINE>
            Usage:
                -f <file>
            <BLANKLINE>
            Use --help to see full information.

        Help text from the.help_text() method.

            >> parser.help_text()
            This is the top level help.
            <BLANKLINE>
            Usage:
                foo  (required, multi)
                                Do foo
                    -f <file>   Input file
                    -o <file>  (required)
                                Output file
                bar <qwerty>    Do bar
            Use --help to see full information.

        Lines are not wrapped if they end with backslash:

            >>> parser = Arg('',
            ...     help=r"""
            ...     this help is not \\
            ...     reformatted. \\
            ...     """)
            >>> parser.parse('--help', exit_=0)
            this help is not \\
            reformatted. \\
            <BLANKLINE>
            Usage:
    '''

    def __init__(self, syntax, subargs=None, help=None, required=False, multi=False):
        '''
        syntax:
            Text description of this argument, using space-separated items,
            each of which is to match an item in argv. Items are literal by
            default, match anything if inside angled brackets <...>, or match
            all remaining args if '...'. E.g.: '-d <files>' will match -d
            followed by one arg whose value will be available as .d.

            todo: Use <foo:type> to do automatic type conversion.
        subargs:
            If not None, a list of additional Arg instances to match.
        help:
            Help text for this item. Is passed through textwrap.dedent() etc so
            can be indented arbitrarily.
        required:
            If true this item is required.
        multi:
            If true we allow any number of these args.
        '''
        self.syntax = syntax
        self.subargs = subargs if subargs else []
        self.help_ = help
        self.required = required
        self.multi = multi
        self.parent = None
        self.match_remaining = False

        # We represent each space-separated element in <syntax> as an _ArgItem
        # in self.items. Each of these will match exactly one item in argv
        # (except for '...').
        #
        self.syntax_items = []
        syntax_items = syntax.split()
        self.name_raw = ''
        for i, syntax_item in enumerate(syntax_items):
            if i == 0:
                self.name_raw = syntax_item
            if i == len(syntax_items) - 1 and syntax_item == '...':
                self.match_remaining = True
                break
            item = Arg._ArgItem(syntax_item)
            self.syntax_items.append(item)
        if self.match_remaining and not self.syntax_items:
            self.name = 'remaining_'
        else:
            self.name = self.syntax_items[0].name if self.syntax_items else ''
        self._check_subargs()

    def add_subarg(self, subarg):
        '''
        Adds <subarg> to self.subargs.
        '''
        self.subargs.append(subarg)
        self._check_subargs()

    def parse(self, argv, exit_=True):
        '''
        Attempts to parse <argv>.

        On success:
            Returns an ArgResult instance, usually containing other nested
            ArgResult instances, representing <argv> after parsing.

        On failure:
            If the next un-matched item in argv is '-h' or '--help' we output
            appropriate help, then call sys.exit(0) if <exit_> is true else
            return None.

            Otherwise we output information about where things went wrong and
            call sys.exit(1) if <exit_> is true else return None.
        '''
        if isinstance(argv, str):
            argv = argv.split()
        value = ArgResult()
        failures = Arg._Failures(argv)
        n = self._parse_internal(argv, 0, value, failures, depth=0)

        if n != len(argv):
            # Failed to parse argv; latest failures were at argv[failures.pos].
            #
            if failures.pos < len(argv) and argv[failures.pos] in ('-h', '--help'):
                # Parse failed at -h or --help so show help.
                brief = argv[failures.pos] == '-h'

                # <failures> will have a list of Arg's, each of which has a
                # sequence of parents; it would be confusing to show help for
                # each of these Arg's so instead we show help for the the Arg
                # at the end of the longest common ancestor.
                #
                def ancestors(arg):
                    return ancestors(arg.parent) + [arg] if arg.parent else [arg]
                def common_path(paths):
                    if not paths:
                        return [self]
                    for n in range(len(paths[0])+1):
                        for path in paths:
                            if len(path) <= n or path[n] != paths[0][n]:
                                return paths[0][:n]
                paths = [ancestors(arg) for arg, extra in failures.args]
                path = common_path(paths)
                syntax = ''
                for arg in path:
                    if arg.syntax:
                        syntax += f'{arg.syntax!r}:'
                if syntax:
                    sys.stdout.write(f'Help for {syntax}\n\n')
                sys.stdout.write(arg.help_text(brief=brief))
                if brief:
                    sys.stdout.write('\nUse --help to see full information.\n')
            else:
                # Show information about the parse failures.
                sys.stdout.write(str(failures))

            if exit_:
                sys.exit(1)

            return

        if self.name == '' and value.__dict__:
            # Skip empty top-level.
            assert '_' in value._attr
            return value._attr['_']
        return value

    class _ArgItem:
        def __init__(self, syntax_item):
            if syntax_item.startswith('<') and syntax_item.endswith('>'):
                self.text = syntax_item[1:-1]
                self.literal = False
            else:
                self.text = syntax_item
                self.literal = True
            # self.parse() will return an ArgResult that uses self.name as
            # attribute name, so we need to make it a usable Python identifier.
            self.name = self.text
            while self.name.startswith('-'):
                self.name = self.name[1:]
            self.name = self.name.replace('-', '_')
            self.name = re.sub('[^a-zA-Z0-9_]', '', self.name)
            if self.name[0] in '0123456789':
                self.name = '_' + self.name
        def __repr__(self):
            return f'text={self.text} literal={self.literal}'

    def _check_subargs(self):
        '''
        Assert that there are no duplicate names in self.subargs.
        '''
        if self.subargs:
            assert isinstance(self.subargs, list)
            name_to_subarg = dict()
            for subarg in self.subargs:
                subarg.parent = self
                duplicate = name_to_subarg.get(subarg.name)
                assert duplicate is None, (
                        f'Duplicate name {subarg.name!r} in subargs of {self.syntax!r}:'
                        f' {duplicate.syntax!r} {subarg.syntax!r}'
                        )
                name_to_subarg[subarg.name] = subarg

    def _parse_internal(self, argv, pos, out, failures, depth):
        '''
        Tries to match initial item(s) in argv with self.syntax_items and
        self.subargs.

        On success we set/update <out> and return the number of argv items
        consumed. Otherwise we return None with <failures> updated.

        We fail if self.multi is false and out.<self.name> already exists.
        '''
        if not self.multi and getattr(out, self.name, None) is not None:
            # Already found.
            if self.syntax_items and pos < len(argv):
                item = self.syntax_items[0]
                if item.literal and item.text == argv[pos]:
                    failures.add(pos, None, f'only one instance of {self.syntax} allowed')
            return None

        # Match each item in self.syntax_items[] with an item in argv[],
        # putting non-literal items into values[].
        result = None
        for i, item in enumerate(self.syntax_items):
            if pos+i >= len(argv):
                failures.add(pos+i, self)
                return None
            if item.literal:
                if item.text != argv[pos+i]:
                    failures.add(pos+i, self)
                    return None
            else:
                if argv[pos+i].startswith('-'):
                    failures.add(pos+i, self, f'value must not start with "-"')
                    return None
                elif len(self.syntax_items) == 1:
                    result = argv[pos+i]
                else:
                    if result is None:
                        result = ArgResult()
                    result._set(item.name, item.name, argv[pos+i])

        if self.match_remaining:
            r = argv[pos+len(self.syntax_items):]
            if result is None:
                result = r
            else:
                result._set('remaining_', 'remaining_', r)
            n = len(argv) - pos
        else:
            n = len(self.syntax_items)

        if result is None:
            result = True
        # Condense <values> for convenience.
        #if not result or not result._attr:
        #    result = True
        #value = True if len(values) == 0 else values[0] if len(values) == 1 else values

        if self.subargs:
            # Match all subargs; we fail if any required subarg is not matched.
            subargs_n, subargs_out = self._parse_internal_subargs(argv, pos+n, failures, depth)
            if subargs_n is None:
                # We failed to match one or more required subargs.
                return None
            n += subargs_n
            result = subargs_out if result is True else (result, subargs_out)

        out._set(self.name if self.name else '_', self.name_raw, result, self.multi)

        item_list_ns = ArgResult()
        item_list_ns._set(self.name, self.name_raw, result)
        out._list.append((self.name, result, item_list_ns))

        return n

    def _parse_internal_subargs(self, argv, pos, failures, depth):
        '''
        Matches as many items in self.subargs as possible, in any order.

        Returns (n, out) where <n> is number of argv items consumed and <out>
        is an ArgResult with:
            ._attr
                Mapping from each matching subarg.name to value.
            ._dict
                Mapping from each matching subarg.name_raw to value.
            ._list
                List of (name, value, namespace).

        Returns (None, None) if we failed to match an item in self.subargs
        where .required is true.
        '''
        subargs_out = ArgResult()
        n = 0
        # Repeatedly match a single item in self.subargs until nothing matches
        # the next item(s) in argv.
        while 1:
            # Try to match one item in self.subargs.
            for subarg in self.subargs:
                nn = subarg._parse_internal(argv, pos+n, subargs_out, failures, depth+1)
                if nn is not None:
                    n += nn
                    break
            else:
                # No subarg matches the next item(s) in argv, so we're done.
                break

        # See whether all required subargs were found.
        for subarg in self.subargs:
            if subarg.required and not hasattr(subargs_out, subarg.name):
                return None, None

        value = ArgResult()

        # Copy subargs_out into <value>, setting missing argv items to None or
        # [].
        for subarg in self.subargs:
            v = getattr(subargs_out, subarg.name, [] if subarg.multi else None)
            value._set(subarg.name, subarg.name_raw, v)

        # Copy subargs_out._list into <value>, setting missing items to None.
        value._list = subargs_out._list
        for name, v, ns in value._list:
            assert len(ns._attr) == 1
            for subarg in self.subargs:
                if subarg.name != name:
                    ns._set(subarg.name, subarg.name_raw, None)
            assert len(ns._attr) == len(self.subargs)

        return n, value

    class _Failures:
        def __init__(self, argv):
            self.argv = argv
            self.pos = 0
            self.args = []
            self.misc = []
        def add(self, pos, arg, extra=None):
            if arg and not arg.name:
                log('top-level arg added to failures')
                log(exception_info())
            if pos < self.pos:
                return
            if pos > self.pos:
                self.args = []
                self.pos = pos
            if arg:
                self.args.append((arg, extra))
            else:
                self.misc.append(extra)
        def __str__(self):
            ret = ''
            if self.pos == len(self.argv):
                ret += f'Ran out of arguments'
            else:
                ret += f'Failed at argv[{self.pos}]={self.argv[self.pos]!r}'
            for i in self.misc:
                 ret += f', {i}'
            ret += f', expected one of:\n'
            for arg, extra in self.args:
                ret += f'    {arg.syntax}'
                more = []
                if arg.parent and arg.parent.name:
                    more.append(f'from {arg._path()}')
                if arg.required:
                    more.append('required')
                if extra:
                    more.append(extra)
                if more:
                    ret += f'  ({", ".join(more)})'
                ret += '\n'
            return ret

    def _path(self):
        if self.parent:
            p = self.parent._path()
            if p:
                return f'{self.parent._path()}:{self.name}'
        return self.name

    def help_text(self, prefix='', width=80, mid=None, brief=False):
        '''
        Returns help text for this arg and all subargs.

        prefix:
            Prefix for each line.
        width:
            Max length of any line.
        mid:
            Column in which to start subargs' help text. If None, we choose a
            value based on width.
        brief:
            If true, we only show brief information.
        '''
        if width and mid:
            assert mid < width
        if mid is None:
            mid = min(20, int(width/2))
        text = ''

        top_level = (prefix == '')
        if top_level:
            # Show self.help_ text without indentation.
            if self.help_:
                h = Arg._format(self.help_, prefix='', width=width, n=1 if brief else None)
                text += h + '\n\n'
            text += 'Usage:\n'
            if self.name:
                prefix += '    '
        if self.syntax_items:
            # Show syntax, e.g. '-s <files>'.
            text += f'{prefix}'
            for i, item in enumerate(self.syntax_items):
                if i: text += ' '
                text += item.text if item.literal else f'<{item.text}>'
            if self.match_remaining:
                text += ' ...'
            # Show flags, if any.
            extra = []
            if self.required:   extra.append('required')
            if self.multi:  extra.append('multi')
            if extra:
                text += f'  ({", ".join(extra)})'

            # Show self.help_ starting at column <mid>, starting on a second
            # line if we are already too close to or beyond <mid>.
            if not brief and self.help_ and not top_level:
                h = Arg._format(self.help_, mid*' ', width, n=1 if brief else None)
                if h:
                    if len(text) <= mid-2:
                        # First line of help will fit on current line.
                        h = h[len(text):]
                    else:
                        text += '\n'
                    text += h
            text += '\n'

        if self.subargs:
            for subarg in self.subargs:
                t = subarg.help_text( prefix + '    ', mid=mid, brief=brief)
                text += t

        assert text.endswith('\n')
        assert not text.endswith('\n\n'), f'len(self.subargs)={len(self.subargs)} text={text!r} self.help_={self.help_!r}'
        return text

    def __repr__(self):
        return f'Arg({self.syntax}: name={self.name})'

    @staticmethod
    def _format(text, prefix, width, n=None):
        '''
        Returns text formatted according to <prefix> and <width>. Does not end
        with newline.

        If <n> is not None, we return the first <n> paragraphs only.

        We split paragraphs on double newline and also when indentation
        changes:

        >>> t = Arg._format("""
        ... <foo>:
        ...     bar.
        ...
        ...     qwerty.
        ...
        ...     """,
        ...     ' '*4, 80,
        ...     )
        >>> print(t)
            <foo>:
                bar.
        <BLANKLINE>
                qwerty.
        '''
        def strip_newlines(text):
            while text.startswith('\n'):
                text = text[1:]
            while text.endswith('\n'):
                text = text[:-1]
            return text

        text = textwrap.dedent(text)
        text = strip_newlines(text)

        # Reformat using textwrap.fill(); unfortunately it only works on
        # individual paragraphs and doesn't handle indented text, so we have
        # to split into paragraphs, remember indentation of paragraph, dedent
        # paragraph, fill, indent, and finally join paragraphs back together
        # again.
        #
        paras = []
        indent_prev = -1
        def get_paras(text):
            '''
            Yields (indent, backslashe, text) for each paragraph in <text>,
            splitting on double newlines. We also split when indentation
            changes unless lines end with backslash. <backslash> is true iff
            text contains backslash at end of line.
            '''
            for para in text.split('\n\n'):
                indent_prev = None
                prev_backslash = False
                prev_prev_backslash = False
                i0 = 0
                lines = para.split('\n')
                for i, line in enumerate(lines):
                    m = re.search('^( *)[^ ]', line)
                    indent = len(m.group(1)) if m else 0
                    if i and not prev_backslash and indent != indent_prev:
                        yield indent_prev, prev_prev_backslash, '\n'.join(lines[i0:i])
                        i0 = i
                    backslash = line.endswith('\\')
                    if i == 0 or not prev_backslash:
                        indent_prev = indent
                    prev_prev_backslash = prev_backslash
                    prev_backslash = backslash
                yield indent_prev, prev_prev_backslash, '\n'.join(lines[i0:])
        for i, (indent, sl, para) in enumerate(get_paras(text)):
            if n is not None and i == n:
                break
            para = textwrap.dedent(para)
            # Don't fill paragraph if contains backslashes.
            if not sl:
                para = textwrap.fill(para, width - len(prefix))
            para = textwrap.indent(para, prefix + indent*' ')
            if indent <= indent_prev:
                # Put blank lines before less-indented paragraphs.
                paras.append('')
            paras.append(para)
            indent_prev = indent
        ret = f'\n'.join(paras)
        assert not ret.endswith('\n')
        return ret


if __name__ == '__main__':

    import doctest
    doctest.testmod(
            optionflags=doctest.FAIL_FAST,
            )







mupdf-1.21.1-source/scripts/jsdump.sed

1i// This is an automatically generated file. Do not edit.
s!//.*!!
s/^[ \t]*//
s/ *$//
s/\\/\\\\/g
s/"/\\"/g
s/.*/"&\\n"/







mupdf-1.21.1-source/scripts/libjpeg/jconfig.h

/* jconfig.vc --- jconfig.h for Microsoft Visual C++ on Windows 95 or NT. */
/* see jconfig.txt for explanations */

#define HAVE_PROTOTYPES
#define HAVE_UNSIGNED_CHAR
#define HAVE_UNSIGNED_SHORT
/* #define void char */
/* #define const */
#undef CHAR_IS_UNSIGNED
#define HAVE_STDDEF_H
#define HAVE_STDLIB_H
#undef NEED_BSD_STRINGS
#undef NEED_SYS_TYPES_H
#undef NEED_FAR_POINTERS	/* we presume a 32-bit flat memory model */
#undef NEED_SHORT_EXTERNAL_NAMES
#undef INCOMPLETE_TYPES_BROKEN

/* Define "boolean" as unsigned char, not int, per Windows custom */
#ifndef __RPCNDR_H__		/* don't conflict if rpcndr.h already read */
typedef unsigned char boolean;
#endif
#ifndef FALSE			/* in case these macros already exist */
#define FALSE	0		/* values of boolean */
#endif
#ifndef TRUE
#define TRUE	1
#endif
#define HAVE_BOOLEAN		/* prevent jmorecfg.h from redefining it */

#ifdef JPEG_INTERNALS

#undef RIGHT_SHIFT_IS_UNSIGNED

#endif /* JPEG_INTERNALS */

#ifdef JPEG_CJPEG_DJPEG

#define BMP_SUPPORTED		/* BMP image file format */
#define GIF_SUPPORTED		/* GIF image file format */
#define PPM_SUPPORTED		/* PBMPLUS PPM/PGM image file format */
#undef RLE_SUPPORTED		/* Utah RLE image file format */
#define TARGA_SUPPORTED		/* Targa image file format */

#define TWO_FILE_COMMANDLINE	/* optional */
#define USE_SETMODE		/* Microsoft has setmode() */
#undef NEED_SIGNAL_CATCHER
#undef DONT_USE_B_MODE
#undef PROGRESS_REPORT		/* optional */

#endif /* JPEG_CJPEG_DJPEG */







mupdf-1.21.1-source/scripts/libresources.vcxproj.filters.template

 
   
     
       {08c864a6-e491-420d-beb1-8eb8d6677eba}
    
     
       {d31270b8-4541-412e-bb63-33bbeaa8a67d}
    
     
       {e3bd5dc1-65cc-437f-a1a2-7f1b14e04ef0}
    
     
       {24ef289b-c8eb-4982-a931-c3c631a3e6b0}
    
     
       {59058447-f651-41ad-a778-caad59eec5e3}
    
     
       {16744927-0f13-4af0-b6e5-ac8bc9fed513}
    
  
   
    
  
   
    
  
   
    
  
   
    
  
   
     
  







mupdf-1.21.1-source/scripts/libresources.vcxproj.template

 
   
     
       Release
       Win32
    
     
       Release
       x64
    
  
   
     {52DCAB29-C8EE-4422-954C-29AFA6B33E22}
     libresources
     10.0
  
   
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
     StaticLibrary
     v142
     MultiByte
     false
  
   
   
     
  
   
     
  
   
     
  
   
   
     15.0.28307.799
  
   
     $(Configuration)\
     $(Configuration)\$(ProjectName)\
  
   
     $(Platform)\$(Configuration)\
     $(Platform)\$(Configuration)\$(ProjectName)\
  
   
     
       Disabled
       MultiThreaded
       true
       Level3
       ProgramDatabase
       true
       
    
     
       true
    
  
   
     
       X64
    
     
       MultiThreaded
       true
       Level3
       ProgramDatabase
       true
    
     
       true
    
  
   
    
  
   
    
  
   
    
  
   
    
  
   
     
  
   
     
       {bfe316b3-bd90-433a-a20d-c73975f1caa7}
       false
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#!/usr/bin/env python3

# Convert unicode mapping table to C arrays mapping glyph names and unicode values.
#
# ftp://ftp.unicode.org/Public/MAPPINGS/VENDORS/MISC/KOI8-U.TXT
# ftp://ftp.unicode.org/Public/MAPPINGS/ISO8859/8859-1.TXT
# ftp://ftp.unicode.org/Public/MAPPINGS/ISO8859/8859-7.TXT
# ftp://ftp.unicode.org/Public/MAPPINGS/VENDORS/MICSFT/WINDOWS/CP1250.TXT
# ftp://ftp.unicode.org/Public/MAPPINGS/VENDORS/MICSFT/WINDOWS/CP1251.TXT
# ftp://ftp.unicode.org/Public/MAPPINGS/VENDORS/MICSFT/WINDOWS/CP1252.TXT
#

BANNED = [
	"controlSTX", "controlSOT", "controlETX", "controlEOT", "controlENQ",
	"controlACK", "controlBEL", "controlBS", "controlHT", "controlLF",
	"controlVT", "controlFF", "controlCR", "controlSO", "controlSI",
	"controlDLE", "controlDC1", "controlDC2", "controlDC3", "controlDC4",
	"controlNAK", "controlSYN", "controlETB", "controlCAN", "controlEM",
	"controlSUB", "controlESC", "controlFS", "controlGS", "controlRS",
	"controlUS",
	"SF100000", "SF110000", "SF010000", "SF030000", "SF020000", "SF040000",
	"SF080000", "SF090000", "SF060000", "SF070000", "SF050000", "SF430000",
	"SF240000", "SF510000", "SF390000", "SF250000", "SF500000", "SF490000",
	"SF380000", "SF280000", "SF260000", "SF360000", "SF370000", "SF420000",
	"SF190000", "SF230000", "SF410000", "SF450000", "SF460000", "SF400000",
	"SF540000", "SF440000",
]

glyphs = {}
for line in open("scripts/glyphlist.txt").readlines():
	if line[0] != '#':
		n, u = line.rstrip().split(';')
		if len(u) == 4:
			u = int(u, base=16)
			if u not in glyphs and n not in BANNED:
				glyphs[u] = n

def load_table(fn):
	table = [0] * 256
	for line in open(fn).readlines():
		line = line.strip()
		if line[0] != '#' and not line.endswith("#UNDEFINED"):
			line = line.split()
			c = int(line[0][2:], base=16)
			u = int(line[1][2:], base=16)
			table[c] = u
	return table

def dump_table(name, table):
	print("unsigned short fz_unicode_from_%s[256] = {" % name)
	for u in table:
		print('\t%d,' % u)
	print("};")
	print()

	print("const char *fz_glyph_name_from_%s[%d] = {" % (name, len(table)))
	for u in table:
		if u in glyphs:
			print('\t"%s",' % glyphs[u])
		else:
			print('\t_notdef,')
	print("};")
	print()

	rev = []
	i = 0
	for u in table:
		if u in glyphs:
			if u >= 128:
				rev += ['{0x%04x,%d},' % (u, i)]
		i = i + 1
	rev.sort()

	print("static const struct { unsigned short u, c; } %s_from_unicode[] = {" % name)
	for s in rev:
		print("\t" + s)
	print("};")
	print()

dump_table("iso8859_1", load_table("scripts/8859-1.TXT"))
dump_table("iso8859_7", load_table("scripts/8859-7.TXT"))
dump_table("koi8u", load_table("scripts/KOI8-U.TXT"))
dump_table("windows_1250", load_table("scripts/CP1250.TXT"))
dump_table("windows_1251", load_table("scripts/CP1251.TXT"))
dump_table("windows_1252", load_table("scripts/CP1252.TXT"))
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#!/usr/bin/env python3

import glob, os

scripts = []

for line in open("include/mupdf/ucdn.h").readlines():
	if line.startswith("#define"):
		name = line.split()[1]
		if name.startswith("UCDN_SCRIPT_"):
			scripts.append(name)

blacklist = [
	"UCDN_SCRIPT_UNKNOWN",
	"UCDN_SCRIPT_INHERITED",

	"UCDN_SCRIPT_COMMON",
	"UCDN_SCRIPT_LATIN",
	"UCDN_SCRIPT_GREEK",
	"UCDN_SCRIPT_CYRILLIC",
	"UCDN_SCRIPT_HIRAGANA",
	"UCDN_SCRIPT_KATAKANA",
	"UCDN_SCRIPT_BOPOMOFO",
	"UCDN_SCRIPT_HAN",
	"UCDN_SCRIPT_HANGUL",

	"UCDN_SCRIPT_BRAILLE",
	"UCDN_SCRIPT_MEROITIC_CURSIVE",
	"UCDN_SCRIPT_MEROITIC_HIEROGLYPHS",
	"UCDN_SCRIPT_SYRIAC",
]

for s in blacklist:
	scripts.remove(s)

fonts = glob.glob("resources/fonts/noto/*.?tf")
#fonts.remove("resources/fonts/noto/NotoSans-Regular.otf")
#fonts.remove("resources/fonts/noto/NotoSerif-Regular.otf")
#fonts.remove("resources/fonts/noto/NotoSansSymbols-Regular.ttf")
#fonts.remove("resources/fonts/noto/NotoEmoji-Regular.ttf")

lower = {}
for f in fonts:
	lower[f.lower()] = os.path.basename(f)
unused = list(lower.keys())
unused.sort()

def casefont(us, ss, n):
	if n in lower:
		nn = lower[n].replace('.','_').replace('-','_')
		print("case %s: RETURN(noto_%s);" % (us,nn))
		del lower[n]
		return True
	return False

for us in scripts:
	ss = "".join([s.capitalize() for s in us.split("_")[2:]])
	list = []
	list.append("resources/fonts/noto/NotoSerif" + ss + "-Regular.otf")
	list.append("resources/fonts/noto/NotoSans" + ss + "-Regular.otf")
	list.append("resources/fonts/noto/NotoSerif" + ss + "-Regular.ttf")
	list.append("resources/fonts/noto/NotoSans" + ss + "-Regular.ttf")
	found = False
	for font in list:
		if casefont(us, ss, font.lower()):
			found = True
			break
	if not found:
		print("case %s: break;" % us)
	for font in list:
		if font.lower() in unused: unused.remove(font.lower())

for f in unused:
	print("// unmapped font:", lower[f])

for f in lower:
	if not f in unused:
		print("// unused font file:", lower[f])
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#!/usr/bin/env python3

# Convert MES-2 (or WGL4) character set to list of glyphs for font subsetting.
# Also add small-caps glyph names for small letters and ligatures.

import sys

glyphs = {}
for line in open("scripts/glyphlist.txt").readlines():
	if len(line) > 0 and line[0] != '#':
		n, u = line.rstrip().split(';')
		if len(u) == 4:
			u = int(u, base=16)
			if u >= 0x0000 and u <= 0x001F: continue	# control block 1
			if u >= 0x007F and u <= 0x009F: continue	# control block 2
			if u >= 0x2500 and u <= 0x25FF: continue	# Box Drawing, Block Elements, Geometric Shapes
			if u not in glyphs:
				glyphs[u] = [n]
			else:
				glyphs[u].append(n)

# Ligatures are mapped to 'fi' and 'fl'; we also want them using the 'f_i' convention.

table = {}
do_small = False

def load_table(fn):
	for line in open(fn).readlines():
		is_small = ('SMALL LETTER' in line) or ('SMALL LIGATURE' in line)
		u = int(line.split()[0], 16)
		if u in glyphs:
			for n in glyphs[u]:
				table[n] = u
				if do_small and is_small:
					table[n+'.sc'] = u
		if u >= 128:
			table['uni%04X'%u] = u
			if do_small and is_small:
				table['uni%04X.sc'%u] = u

def load_ligs():
	table['ff'] = 0xFB00
	table['fi'] = 0xFB01
	table['fl'] = 0xFB02
	table['ffi'] = 0xFB03
	table['ffl'] = 0xFB04
	if do_small:
		table['f_f.sc'] = 0xFB00
		table['f_i.sc'] = 0xFB01
		table['f_l.sc'] = 0xFB02
		table['f_f_i.sc'] = 0xFB03
		table['f_f_l.sc'] = 0xFB04

if len(sys.argv) < 2:
	print('usage: python3 scripts/makesubset.py scripts/MES-2.TXT', file=sys.stderr)
else:
	for input in sys.argv[1:]:
		if input == '-sc':
			do_small = True
		elif input == '-lig':
			load_ligs()
		else:
			load_table(input)

	if len(sys.argv) > 2 and sys.argv[2] == '-scdump':
		smcp = []
		for n in list(table.keys()):
			u = table[n]
			if u > 0 and n.endswith('.sc') and not n.startswith('uni'):
				smcp.append('{0x%04X, "%s"},' % (u,n))
		smcp.sort()
		print('\n\t'.join(smcp))
	else:
		list = list(table.keys())
		list.sort()
		print(','.join(list))







mupdf-1.21.1-source/scripts/mupdfwrap.py

#! /usr/bin/env python3

import wrap.__main__

if __name__ == '__main__':
    wrap.__main__.main()







mupdf-1.21.1-source/scripts/mupdfwrap_gui.cs

// Basic PDF viewer using MuPDF C# bindings.
//

public class MuPDFGui : System.Windows.Forms.Form
{
    // We use static pixmap to ensure it isn't garbage-collected.
    mupdf.FzPixmap pixmap;

    private System.Windows.Forms.MainMenu menu;
    private System.Windows.Forms.MenuItem menu_item_file;

    /* Zooming works by incrementing self.zoom by +/- 1 then using
    magnification = 2**(self.zoom/self.zoom_multiple). */
    private int     zoom_multiple = 4;
    private double  zoom = 0;
    private int     page_number = 0;

    mupdf.FzDocument                document;
    mupdf.FzPage                    page;
    System.Drawing.Bitmap           bitmap;
    System.Windows.Forms.PictureBox picture_box;

    // Need STAThread here otherwise OpenFileDialog hangs.
    [System.STAThread]
    public static void Main()
    {
        System.Windows.Forms.Application.Run(new MuPDFGui());
    }

    public MuPDFGui()
    {

        menu_item_file = new System.Windows.Forms.MenuItem("File",
                new System.Windows.Forms.MenuItem[]
                {
                    new System.Windows.Forms.MenuItem("&Open...", new System.EventHandler(this.open)),
                    new System.Windows.Forms.MenuItem("&Show html", new System.EventHandler(this.show_html)),
                    new System.Windows.Forms.MenuItem("&Quit", new System.EventHandler(this.quit))
                }
                );
        menu = new System.Windows.Forms.MainMenu(new System.Windows.Forms.MenuItem [] {menu_item_file});
        this.Menu = menu;

        Resize += handle_resize;
        KeyDown += handle_key_down;

        this.picture_box = new System.Windows.Forms.PictureBox();
        this.picture_box.SizeMode = System.Windows.Forms.PictureBoxSizeMode.AutoSize;
        this.AutoScroll = true;

        Controls.Add(picture_box);

        this.open_file("zlib.3.pdf");
    }

    public void open(System.Object sender, System.EventArgs e)
    {
        var dialog = new System.Windows.Forms.OpenFileDialog();
        var result = dialog.ShowDialog();
        if (result == System.Windows.Forms.DialogResult.OK)
        {
            this.open_file(dialog.FileName);
        }
    }

    void open_file(string path)
    {
        try
        {
            this.document = new mupdf.FzDocument(path);
        }
        catch (System.Exception e)
        {
            System.Console.WriteLine("Failed to open: " + path + " becase: " + e);
            return;
        }
        this.goto_page(0, 0);
    }

    public void show_html(System.Object sender, System.EventArgs e)
    {
        System.Console.WriteLine("ShowHtml() called");
        var buffer = this.page.fz_new_buffer_from_page_with_format(
                "docx",
                "html",
                new mupdf.FzMatrix(1, 0, 0, 1, 0, 0),
                new mupdf.FzCookie()
                );
        System.Console.WriteLine("buffer=" + buffer);
        var html_bytes = buffer.fz_buffer_extract();
        var html_string = System.Text.Encoding.UTF8.GetString(html_bytes, 0, html_bytes.Length);
        var web_browser = new System.Windows.Forms.WebBrowser();
        web_browser.DocumentText = html_string;
        web_browser.Show();
    }

    public void quit(System.Object sender, System.EventArgs e)
    {
        System.Console.WriteLine("Quit() called");
        System.Windows.Forms.Application.Exit();
    }

    // Shows page. If width and/or height are zero we use .Width and/or .Height.
    //
    // To preserve current page and/or zoom, use .page_number and/or .zoom.
    //
    public void goto_page(int page_number, double zoom)
    {
        if (page_number < 0 || page_number >= document.fz_count_pages())
        {
            return;
        }

        this.zoom = zoom;
        this.page_number = page_number;
        this.page = document.fz_load_page(page_number);

        var z = System.Math.Pow(2, this.zoom / this.zoom_multiple);

        /* For now we always use 'fit width' view semantics. */
        var page_rect = this.page.fz_bound_page();
        var vscroll_width = System.Windows.Forms.SystemInformation.VerticalScrollBarWidth;
        z *= (this.ClientSize.Width - vscroll_width) / (page_rect.x1 - page_rect.x0);

        if (System.Type.GetType("Mono.Runtime") != null)
        {
            /* Use pixmap data without copying. This does not work on
            Windows.

            It looks like it's important to use MuPDF Fixed_RGB with
            alpha=1, and C#'s Format32bppRgb. Other combinations,
            e.g. (Fixed_RGB with alpha=0) and Format24bppRgb, result in a
            blank display. */
            var stopwatch = new System.Diagnostics.Stopwatch();
            stopwatch.Reset();
            stopwatch.Start();
            this.pixmap = this.page.fz_new_pixmap_from_page_contents(
                    new mupdf.FzMatrix((float) z, 0, 0, (float) z, 0, 0),
                    new mupdf.FzColorspace(mupdf.FzColorspace.Fixed.Fixed_RGB),
                    1 /*alpha*/
                    );
            stopwatch.Stop();
            var t_pixmap = stopwatch.Elapsed;

            stopwatch.Reset();
            stopwatch.Start();
            this.bitmap = new System.Drawing.Bitmap(
                    this.pixmap.fz_pixmap_width(),
                    this.pixmap.fz_pixmap_height(),
                    this.pixmap.fz_pixmap_stride(),
                    System.Drawing.Imaging.PixelFormat.Format32bppRgb,
                    (System.IntPtr) this.pixmap.fz_pixmap_samples_int()
                    );
            stopwatch.Stop();
            var t_bitmap = stopwatch.Elapsed;

            stopwatch.Reset();
            stopwatch.Start();
            // This is slow for large pixmaps/bitmaps.
            //check(pixmap, bitmap, 4);
            stopwatch.Stop();
            var t_check = stopwatch.Elapsed;

            /*System.Console.WriteLine(""
                    + " t_pixmap=" + t_pixmap
                    + " t_bitmap=" + t_bitmap
                    + " t_check=" + t_check
                    );*/
        }
        else
        {
            /* Copy pixmap's pixels into bitmap. This works on both Linux
            (Mono) and Windows.

            Unlike above, it seems that we need to use MuPDF Fixed_RGB with
            alpha=0, and C#'s Format32bppRgb. Other combinations give a
            blank display (possibly with alpha=0 for each pixel). */
            this.pixmap = this.page.fz_new_pixmap_from_page_contents(
                    new mupdf.FzMatrix((float) z, 0, 0, (float) z, 0, 0),
                    new mupdf.FzColorspace(mupdf.FzColorspace.Fixed.Fixed_RGB),
                    0 /*alpha*/
                    );

            this.bitmap = new System.Drawing.Bitmap(
                    this.pixmap.fz_pixmap_width(),
                    this.pixmap.fz_pixmap_height(),
                    System.Drawing.Imaging.PixelFormat.Format32bppRgb
                    );
            long samples = pixmap.fz_pixmap_samples_int();
            int stride = pixmap.fz_pixmap_stride();
            for (int x=0; x<bitmap.Width; x+=1)
            {
                for (int y=0; y<bitmap.Height; y+=1)
                {
                    unsafe
                    {
                        byte* sample = (byte*) samples + stride * y + 3 * x;
                        var color = System.Drawing.Color.FromArgb(sample[0], sample[1], sample[2]);
                        this.bitmap.SetPixel( x, y, color);
                    }
                }
            }
            //check(pixmap, bitmap, 3);
        }
        this.picture_box.Image = this.bitmap;
    }

    private void handle_key_down(object sender, System.Windows.Forms.KeyEventArgs e)
    {
        //System.Console.WriteLine("HandleKeyDown: " + e.KeyCode);
        if (e.Shift && e.KeyCode == System.Windows.Forms.Keys.PageUp)
        {
            goto_page(this.page_number - 1, this.zoom);
        }
        else if (e.Shift && e.KeyCode == System.Windows.Forms.Keys.PageDown)
        {
            goto_page(this.page_number + 1, this.zoom);
        }
        else if (e.KeyCode == System.Windows.Forms.Keys.D0)
        {
            goto_page(this.page_number, 0);
        }
        else if (e.KeyCode == System.Windows.Forms.Keys.Add
                || e.KeyCode == System.Windows.Forms.Keys.Oemplus
                )
        {
            goto_page(this.page_number, this.zoom + 1);
        }
        else if (e.KeyCode == System.Windows.Forms.Keys.Subtract
                || e.KeyCode == System.Windows.Forms.Keys.OemMinus)
        {
            goto_page(this.page_number, this.zoom - 1);
        }
    }

    private void handle_resize(object sender, System.EventArgs e)
    {
        goto_page(page_number, zoom);
    }

    // Throws exception if pixmap and bitmap differ.
    void check(mupdf.FzPixmap pixmap, System.Drawing.Bitmap bitmap, int pixmap_bytes_per_pixel)
    {
        long samples = pixmap.fz_pixmap_samples_int();
        if (pixmap.fz_pixmap_width() != bitmap.Width || pixmap.fz_pixmap_height() != bitmap.Height)
        {
            throw new System.Exception("Inconsistent sizes:"
                    + " pixmap=(" + pixmap.fz_pixmap_width() + " " + pixmap.fz_pixmap_height()
                    + " bitmap=(" + bitmap.Width + " " + bitmap.Height
                    );
        }
        int stride = pixmap.fz_pixmap_stride();
        for (int x=0; x<bitmap.Width; x+=1)
        {
            for (int y=0; y<bitmap.Height; y+=1)
            {
                unsafe
                {
                    byte* sample = (byte*) samples + stride * y + pixmap_bytes_per_pixel * x;
                    System.Drawing.Color color = bitmap.GetPixel( x, y);
                    if (color.R != sample[0] || color.G != sample[1] || color.B != sample[2])
                    {
                        string pixmap_pixel_text = "";
                        for (int i=0; i<pixmap_bytes_per_pixel; ++i)
                        {
                            if (i > 0) pixmap_pixel_text += " ";
                            pixmap_pixel_text += sample[i];
                        }
                        throw new System.Exception("Pixels differ: (" + x + " " + y + "):"
                                + " pixmap: (" + pixmap_pixel_text + ")"
                                + " bitmap: " + color);
                    }
                }
            }
        }
    }
}
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#! /usr/bin/env python3

'''
Basic PDF viewer using PyQt and MuPDF's Python bindings.

    Hot-keys in main window:
        +=  zooms in
        -_  zoom out
        0   reset zoom.
        Up/down, page-up/down   Scroll current page.
        Shift page-up/down      Move to next/prev page.

Command-line usage:

    -h
    --help
        Show this help.
    <path>
        Show specified PDF file.

Example usage:

    These examples build+install the MuPDF Python bindings into a Python
    virtual environment, which enables this script's 'import mupdf' to work
    without having to set PYTHONPATH.

    Linux:
        > python3 -m venv pylocal
        > . pylocal/bin/activate
        (pylocal) > pip install libclang pyqt5
        (pylocal) > cd .../mupdf
        (pylocal) > python setup.py install

        (pylocal) > python scripts/mupdfwrap_gui.py

    Windows (in a Cmd terminal):
        > py -m venv pylocal
        > pylocal\Scripts\activate
        (pylocal) > pip install libclang pyqt5
        (pylocal) > cd ...\mupdf
        (pylocal) > python setup.py install

        (pylocal) > python scripts\mupdfwrap_gui.py

    OpenBSD:
        # It seems that pip can't install py1t5 or libclang so instead we
        # install system packages and use --system-site-packages.]

        > sudo pkg_add py3-llvm py3-qt5
        > python3 -m venv --system-site-packages pylocal
        > . pylocal/bin/activate
        (pylocal) > cd .../mupdf
        (pylocal) > python setup.py install

        (pylocal) > python scripts/mupdfwrap_gui.py

'''

import os
import sys

import mupdf

import PyQt5
import PyQt5.Qt
import PyQt5.QtCore
import PyQt5.QtWidgets


class MainWindow(PyQt5.QtWidgets.QMainWindow):

    def __init__(self):
        super().__init__()

        # Set up default state. Zooming works by incrementing self.zoom by +/-
        # 1 then using magnification = 2**(self.zoom/self.zoom_multiple).
        #
        self.page_number = None
        self.zoom_multiple = 4
        self.zoom = 0

        # Create Qt widgets.
        #
        self.central_widget = PyQt5.QtWidgets.QLabel(self)
        self.scroll_area = PyQt5.QtWidgets.QScrollArea()
        self.scroll_area.setWidget(self.central_widget)
        self.scroll_area.setWidgetResizable(True)
        self.setCentralWidget(self.scroll_area)
        self.central_widget.setToolTip(
                '+=  zoom in.\n'
                '-_  zoom out.\n'
                '0   zoom reset.\n'
                'Shift-page-up  prev page.\n'
                'Shift-page-down  next page.\n'
                )

        # Create menus.
        #
        # Need to store menu actions in self, otherwise they appear to get
        # destructed and so don't appear in the menu.
        #
        self.menu_file_open = PyQt5.QtWidgets.QAction('&Open...')
        self.menu_file_open.setToolTip('Open a new PDF.')
        self.menu_file_open.triggered.connect(self.open_)
        self.menu_file_open.setShortcut(PyQt5.QtGui.QKeySequence("Ctrl+O"))

        self.menu_file_show_html = PyQt5.QtWidgets.QAction('&Show html')
        self.menu_file_show_html.setToolTip('Convert to HTML and show in separate window.')
        self.menu_file_show_html.triggered.connect(self.show_html)

        self.menu_file_quit = PyQt5.QtWidgets.QAction('&Quit')
        self.menu_file_quit.setToolTip('Exit the application.')
        self.menu_file_quit.triggered.connect(self.quit)
        self.menu_file_quit.setShortcut(PyQt5.QtGui.QKeySequence("Ctrl+Q"))

        menu_file = self.menuBar().addMenu('&File')
        menu_file.setToolTipsVisible(True)
        menu_file.addAction(self.menu_file_open)
        menu_file.addAction(self.menu_file_show_html)
        menu_file.addAction(self.menu_file_quit)

    def keyPressEvent(self, event):
        if self.page_number is None:
            #print(f'self.page_number is None')
            return
        #print(f'event.key()={event.key()}')
        # Qt Seems to intercept up/down and page-up/down itself.
        modifiers = PyQt5.QtWidgets.QApplication.keyboardModifiers()
        #print(f'modifiers={modifiers}')
        shift = (modifiers == PyQt5.QtCore.Qt.ShiftModifier)
        if 0:
            pass
        elif shift and event.key() == PyQt5.Qt.Qt.Key_PageUp:
            self.goto_page(page_number=self.page_number - 1)
        elif shift and event.key() == PyQt5.Qt.Qt.Key_PageDown:
            self.goto_page(page_number=self.page_number + 1)
        elif event.key() in (ord('='), ord('+')):
            self.goto_page(zoom=self.zoom + 1)
        elif event.key() in (ord('-'), ord('_')):
            self.goto_page(zoom=self.zoom - 1)
        elif event.key() == (ord('0')):
            self.goto_page(zoom=0)

    def resizeEvent(self, event):
        self.goto_page(self.page_number, self.zoom)

    def show_html(self):
        '''
        Convert to HTML using Extract, and show in new window using
        PyQt5.QtWebKitWidgets.QWebView.
        '''
        buffer_ = self.page.fz_new_buffer_from_page_with_format(
                format="docx",
                options="html",
                transform=mupdf.FzMatrix(1, 0, 0, 1, 0, 0),
                cookie=mupdf.FzCookie(),
                )
        html_content = buffer_.fz_buffer_extract().decode('utf8')
        # Show in a new window using Qt's QWebView.
        self.webview = PyQt5.QtWebKitWidgets.QWebView()
        self.webview.setHtml(html_content)
        self.webview.show()

    def open_(self):
        '''
        Opens new PDF file, using Qt file-chooser dialogue.
        '''
        path, _ = PyQt5.QtWidgets.QFileDialog.getOpenFileName(self, 'Open', filter='*.pdf')
        if path:
            self.open_path(path)

    def open_path(self, path):
        path = os.path.abspath(path)
        try:
            self.document = mupdf.FzDocument(path)
        except Exception as e:
            print(f'Failed to open path={path!r}: {e}')
            return
        self.setWindowTitle(path)
        self.goto_page(page_number=0, zoom=0)

    def quit(self):
        # fixme: should probably use qt to exit?
        sys.exit()

    def goto_page(self, page_number=None, zoom=None):
        '''
        Updates display to show specified page number and zoom level,
        defaulting to current values if None.

        Updates self.page_number and self.zoom if we are successful.
        '''
        # Recreate the bitmap that we are displaying. We should probably use a
        # mupdf.FzDisplayList to avoid processing the page each time we need to
        # change zoom etc.
        #
        # We can run out of memory for large zoom values; should probably only
        # create bitmap for the visible region (or maybe slightly larger than
        # the visible region to allow for some limited scrolling?).
        #
        if page_number is None:
            page_number = self.page_number
        if zoom is None:
            zoom = self.zoom
        if page_number is None or page_number < 0 or page_number >= self.document.fz_count_pages():
            return
        self.page = mupdf.FzPage(self.document, page_number)
        page_rect = self.page.fz_bound_page()
        z = 2**(zoom / self.zoom_multiple)

        # For now we always use 'fit width' view semantics.
        #
        # Using -2 here avoids always-present horizontal scrollbar; not sure
        # why...
        z *= (self.centralWidget().size().width() - 2) / (page_rect.x1 - page_rect.x0)

        # Need to preserve the pixmap after we return because the Qt image will
        # refer to it, so we use self.pixmap.
        try:
            self.pixmap = self.page.fz_new_pixmap_from_page_contents(
                    ctm=mupdf.FzMatrix(z, 0, 0, z, 0, 0),
                    cs=mupdf.FzColorspace(mupdf.FzColorspace.Fixed_RGB),
                    alpha=0,
                    )
        except Exception as e:
            print(f'self.page.fz_new_pixmap_from_page_contents() failed: {e}')
            return
        image = PyQt5.QtGui.QImage(
                int(self.pixmap.fz_pixmap_samples()),
                self.pixmap.fz_pixmap_width(),
                self.pixmap.fz_pixmap_height(),
                self.pixmap.fz_pixmap_stride(),
                PyQt5.QtGui.QImage.Format_RGB888,
                );
        qpixmap = PyQt5.QtGui.QPixmap.fromImage(image)
        self.central_widget.setPixmap(qpixmap)
        self.page_number = page_number
        self.zoom = zoom


def main():

    app = PyQt5.QtWidgets.QApplication([])
    main_window = MainWindow()

    args = iter(sys.argv[1:])
    while 1:
        try:
            arg = next(args)
        except StopIteration:
            break
        if arg.startswith('-'):
            if arg in ('-h', '--help'):
                print(__doc__)
                return
            elif arg == '--html':
                main_window.show_html()
            else:
                raise Exception(f'Unrecognised option {arg!r}')
        else:
            main_window.open_path(arg)

    main_window.show()
    app.exec_()

if __name__ == '__main__':
    main()







mupdf-1.21.1-source/scripts/mupdfwrap_test.py

#!/usr/bin/env python3

'''
Simple tests of the Python MuPDF API.
'''

import inspect
import os
import platform
import sys

if os.environ.get('MUPDF_PYTHON') in ('swig', None):
    # PYTHONPATH should have been set up to point to a build/shared-*/
    # directory containing mupdf.so generated by scripts/mupdfwrap.py and SWIG.
    import mupdf
elif os.environ.get('MUPDF_PYTHON') == 'cppyy':
    sys.path.insert(0, os.path.abspath(f'{__file__}/../../platform/python'))
    import mupdf_cppyy
    del sys.path[0]
    mupdf = mupdf_cppyy.cppyy.gbl.mupdf
else:
    raise Exception(f'Unrecognised $MUPDF_PYTHON: {os.environ.get("MUPDF_PYTHON")}')


_log_prefix = ''

def log(text):
    f = inspect.stack()[1]
    print(f'{f.filename}:{f.lineno} {_log_prefix}{text}', file=sys.stderr)
    sys.stderr.flush()

def log_prefix_set(prefix):
    global _log_prefix
    _log_prefix = prefix

g_test_n = 0

g_mupdf_root = os.path.abspath('%s/../..' % __file__)


def show_stext(document):
    '''
    Shows all available information about Stext blocks, lines and characters.
    '''
    for p in range(document.count_pages()):
        page = document.load_page(p)
        stextpage = mupdf.StextPage(page, mupdf.StextOptions())
        for block in stextpage:
            block_ = block.m_internal
            log(f'block: type={block_.type} bbox={block_.bbox}')
            for line in block:
                line_ = line.m_internal
                log(f'    line: wmode={line_.wmode}'
                        + f' dir={line_.dir}'
                        + f' bbox={line_.bbox}'
                        )
                for char in line:
                    char_ = char.m_internal
                    log(f'        char: {chr(char_.c)!r} c={char_.c:4} color={char_.color}'
                            + f' origin={char_.origin}'
                            + f' quad={char_.quad}'
                            + f' size={char_.size:6.2f}'
                            + f' font=('
                                +  f'is_mono={char_.font.flags.is_mono}'
                                + f' is_bold={char_.font.flags.is_bold}'
                                + f' is_italic={char_.font.flags.is_italic}'
                                + f' ft_substitute={char_.font.flags.ft_substitute}'
                                + f' ft_stretch={char_.font.flags.ft_stretch}'
                                + f' fake_bold={char_.font.flags.fake_bold}'
                                + f' fake_italic={char_.font.flags.fake_italic}'
                                + f' has_opentype={char_.font.flags.has_opentype}'
                                + f' invalid_bbox={char_.font.flags.invalid_bbox}'
                                + f' name={char_.font.name}'
                                + f')'
                            )


def test_filter(path):
    if platform.system() == 'Windows':
        print( 'Not testing mupdf.PdfFilterOptions2 because known to fail on Windows.')
        return
    class MyFilter( mupdf.PdfFilterOptions2):
        def __init__( self):
            super().__init__()
            self.use_virtual_text_filter()
            self.recurse = 1
            self.sanitize = 1
            self.state = 1
            self.ascii = True
        def text_filter( self, ctx, ucsbuf, ucslen, trm, ctm, bbox):
            if 0:
                print( f'text_filter(): ctx={ctx} ucsbuf={ucsbuf} ucslen={ucslen} trm={trm} ctm={ctm} bbox={bbox}')
            # Remove every other item.
            self.state = 1 - self.state
            return self.state
    print( f'dir(MyFilter): {dir(MyFilter)}', file=sys.stderr)
    print( f'dir(MyFilter.text_filter): {dir(MyFilter.text_filter)}', file=sys.stderr)

    if 1:
        import inspect
        signature = inspect.signature( MyFilter.text_filter)
        for n, param in signature.parameters.items():
            print( f'    {n}: {param}', file=sys.stderr)
    filter_ = MyFilter()
    document = mupdf.PdfDocument(path)
    print('test_filter(): dir(document):\n' + '\n'.join(dir(document)), file=sys.stderr)
    for p in range(document.pdf_count_pages()):
        page = document.pdf_load_page(p)
        print( f'Running document.pdf_filter_page_contents on page {p}', file=sys.stderr)
        document.pdf_begin_operation('test filter')
        document.pdf_filter_page_contents(page, filter_)
        document.pdf_end_operation()

    if 0:
        document.save_document('foo.pdf', mupdf.PdfWriteOptions())


def test(path):
    '''
    Runs various mupdf operations on <path>, which is assumed to be a file that
    mupdf can open.
    '''
    log(f'testing path={path}')

    assert os.path.isfile(path)
    global g_test_n
    g_test_n += 1

    # See notes in wrap/swig.py:build_swig() about buffer_extract() and
    # buffer_storage().
    #
    assert getattr(mupdf.FzBuffer, 'fz_buffer_storage_raw', None) is None
    assert getattr(mupdf.FzBuffer, 'fz_buffer_storage')
    assert getattr(mupdf.FzBuffer, 'fz_buffer_extract')
    assert getattr(mupdf.FzBuffer, 'fz_buffer_extract_copy')

    # Test SWIG Directory wrapping of pdf_filter_options:
    #
    test_filter(path)

    # Test operations using functions:
    #
    log('Testing functions.')
    log(f'    Opening: %s' % path)
    document = mupdf.fz_open_document(path)
    log(f'    mupdf.fz_needs_password(document)={mupdf.fz_needs_password(document)}')
    log(f'    mupdf.fz_count_pages(document)={mupdf.fz_count_pages(document)}')
    log(f'    mupdf.fz_document_output_intent(document)={mupdf.fz_document_output_intent(document)}')

    # Test operations using classes:
    #
    log(f'Testing classes')

    document = mupdf.FzDocument(path)
    log(f'Have created mupdf.FzDocument for {path}')
    log(f'document.fz_needs_password()={document.fz_needs_password()}')
    log(f'document.fz_count_pages()={document.fz_count_pages()}')

    if 0:
        log(f'stext info:')
        show_stext(document)

    for k in (
            'format',
            'encryption',
            'info:Author',
            'info:Title',
            'info:Creator',
            'info:Producer',
            'qwerty',
            ):
        v = document.fz_lookup_metadata(k)
        log(f'document.fz_lookup_metadata() k={k} returned v={v!r}')
        if k == 'qwerty':
            assert v is None, f'v={v!r}'
        else:
            pass

    zoom = 10
    scale = mupdf.FzMatrix.fz_scale(zoom/100., zoom/100.)
    page_number = 0
    log(f'Have created scale: a={scale.a} b={scale.b} c={scale.c} d={scale.d} e={scale.e} f={scale.f}')

    colorspace = mupdf.FzColorspace(mupdf.FzColorspace.Fixed_RGB)
    log(f'{colorspace.m_internal.key_storable.storable.refs=}')
    if 0:
        c = colorspace.fz_clamp_color([3.14])
        log('colorspace.clamp_color returned c={c}')
    pixmap = mupdf.FzPixmap(document, page_number, scale, colorspace, 0)
    log(f'Have created pixmap: {pixmap.m_internal.w} {pixmap.m_internal.h} {pixmap.m_internal.stride} {pixmap.m_internal.n}')

    filename = f'mupdf_test-out1-{g_test_n}.png'
    pixmap.fz_save_pixmap_as_png(filename)
    log(f'Have created {filename} using pixmap.save_pixmap_as_png().')

    # Print image data in ascii PPM format. Copied from
    # mupdf/docs/examples/example.c.
    #
    samples = pixmap.samples()
    stride = pixmap.stride()
    n = pixmap.n()
    filename = f'mupdf_test-out2-{g_test_n}.ppm'
    with open(filename, 'w') as f:
        f.write('P3\n')
        f.write('%s %s\n' % (pixmap.m_internal.w, pixmap.m_internal.h))
        f.write('255\n')
        for y in range(0, pixmap.m_internal.h):
            for x in range(pixmap.m_internal.w):
                if x:
                    f.write('  ')
                offset = y * stride + x * n
                if hasattr(mupdf, 'bytes_getitem'):
                    # swig
                    f.write('%3d %3d %3d' % (
                            mupdf.bytes_getitem(samples, offset + 0),
                            mupdf.bytes_getitem(samples, offset + 1),
                            mupdf.bytes_getitem(samples, offset + 2),
                            ))
                else:
                    # cppyy
                    f.write('%3d %3d %3d' % (
                            samples[offset + 0],
                            samples[offset + 1],
                            samples[offset + 2],
                            ))
            f.write('\n')
    log(f'Have created {filename} by scanning pixmap.')

    # Generate .png and but create Pixmap from Page instead of from Document.
    #
    page = mupdf.FzPage(document, 0)
    separations = page.fz_page_separations()
    log(f'page_separations() returned {"true" if separations else "false"}')
    pixmap = mupdf.FzPixmap(page, scale, colorspace, 0)
    filename = f'mupdf_test-out3-{g_test_n}.png'
    pixmap.fz_save_pixmap_as_png(filename)
    log(f'Have created {filename} using pixmap.fz_save_pixmap_as_png()')

    # Show links
    log(f'Links.')
    page = mupdf.FzPage(document, 0)
    link = mupdf.fz_load_links(page);
    log(f'{link}')
    if link:
        for i in link:
            log(f'{i}')

    # Check we can iterate over Link's, by creating one manually.
    #
    link = mupdf.FzLink(mupdf.FzRect(0, 0, 1, 1), "hello")
    log(f'items in <link> are:')
    for i in link:
        log(f'    {i.m_internal.refs} {i.m_internal.uri}')

    # Check iteration over Outlines. We do depth-first iteration.
    #
    log(f'Outlines.')
    def olog(text):
        if 0:
            log(text)
    num_outline_items = 0
    depth = 0
    it = mupdf.FzOutlineIterator(document)
    while 1:
        item = it.fz_outline_iterator_item()
        olog(f'depth={depth} valid={item.valid()}')
        if item.valid():
            log(f'{" "*depth*4}uri={item.uri()} is_open={item.is_open()} title={item.title()}')
            num_outline_items += 1
        else:
            olog(f'{" "*depth*4}<null>')
        r = it.fz_outline_iterator_down()
        olog(f'depth={depth} down => {r}')
        if r >= 0:
            depth += 1
        if r < 0:
            r = it.fz_outline_iterator_next()
            olog(f'depth={depth} next => {r}')
            assert r
            if r:
                # No more items at current depth, so repeatedly go up until we
                # can go right.
                end = 0
                while 1:
                    r = it.fz_outline_iterator_up()
                    olog(f'depth={depth} up => {r}')
                    if r < 0:
                        # We are at EOF. Need to break out of top-level loop.
                        end = 1
                        break
                    depth -= 1
                    r = it.fz_outline_iterator_next()
                    olog(f'depth={depth} next => {r}')
                    if r == 0:
                        # There are items at this level.
                        break
                if end:
                    break
    log(f'num_outline_items={num_outline_items}')

    # Check iteration over StextPage.
    #
    log(f'StextPage.')
    stext_options = mupdf.FzStextOptions(0)
    page_num = 40
    try:
        stext_page = mupdf.FzStextPage(document, page_num, stext_options)
    except Exception:
        log(f'no page_num={page_num}')
    else:
        device_stext = mupdf.FzDevice(stext_page, stext_options)
        matrix = mupdf.FzMatrix()
        page = mupdf.FzPage(document, 0)
        cookie = mupdf.FzCookie()
        page.fz_run_page(device_stext, matrix, cookie)
        log(f'    stext_page is:')
        for block in stext_page:
            log(f'        block:')
            for line in block:
                line_text = ''
                for char in line:
                    line_text += chr(char.m_internal.c)
                log(f'            {line_text}')

        device_stext.fz_close_device()

    # Check copy-constructor.
    log(f'Checking copy-constructor')
    document2 = mupdf.FzDocument(document)
    del document
    page = mupdf.FzPage(document2, 0)
    scale = mupdf.FzMatrix()
    pixmap = mupdf.FzPixmap(page, scale, colorspace, 0)
    pixmap.fz_save_pixmap_as_png('mupdf_test-out3.png')

    stdout = mupdf.FzOutput(mupdf.FzOutput.Fixed_STDOUT)
    log(f'{type(stdout)} {stdout.m_internal.state}')

    mediabox = page.fz_bound_page()
    out = mupdf.FzDocumentWriter(filename, 'png', '', mupdf.FzDocumentWriter.FormatPathType_DOCUMENT)
    dev = out.fz_begin_page(mediabox)
    page.fz_run_page(dev, mupdf.FzMatrix(mupdf.fz_identity), mupdf.FzCookie())
    out.fz_end_page()

    # Check out-params are converted into python return value.
    bitmap = mupdf.FzBitmap(10, 20, 8, 72, 72)
    bitmap_details = bitmap.fz_bitmap_details()
    log(f'{bitmap_details}')
    assert list(bitmap_details) == [10, 20, 8, 12], f'bitmap_details={bitmap_details!r}'

    log(f'finished test of %s' % path)


if __name__ == '__main__':

    paths = sys.argv[1:]
    if not paths:
        paths = [
                f'{g_mupdf_root}/thirdparty/zlib/zlib.3.pdf',
                ]
    # Run test() on all the .pdf files in the mupdf repository.
    #
    for path in paths:

        log_prefix_set(f'{os.path.relpath(path, g_mupdf_root)}: ')
        try:
            test(path)
        finally:
            log_prefix_set('')

    log(f'finished')







mupdf-1.21.1-source/scripts/mutool.py

#!/usr/bin/env python3

'''
Intended to behaves exactly like mutool, but uses the mupdf python => C++ =>
mupdf.so wrappers.

The code is intended to be similar to the mutool C code, to simplify
comparison.
'''

import getopt
import os
import sys
import textwrap

if os.environ.get('MUPDF_PYTHON') in ('swig', None):
    # PYTHONPATH should have been set up to point to a build/shared-*/
    # directory containing mupdf.so generated by scripts/mupdfwrap.py and SWIG.
    import mupdf
elif os.environ.get('MUPDF_PYTHON') == 'cppyy':
    sys.path.insert(0, os.path.abspath(f'{__file__}/../../platform/python'))
    import mupdf_cppyy
    del sys.path[0]
    mupdf = mupdf_cppyy.cppyy.gbl.mupdf
else:
    raise Exception(f'Unrecognised $MUPDF_PYTHON: {os.environ.get("MUPDF_PYTHON")}')

def usage():
    print( textwrap.dedent('''
            usage: mutool.py <command> [options]
            \tclean\t-- rewrite pdf file
            \tconvert\t-- convert document
            \ttrace\t-- trace device calls
            \tdraw\t-- convert document
            '''))


# Things for clean
#
def clean_usage():
    print(textwrap.dedent(
            f'''
            usage: mutool clean [options] input.pdf [output.pdf] [pages]
            \t-p -\tpassword
            \t-g\tgarbage collect unused objects
            \t-gg\tin addition to -g compact xref table
            \t-ggg\tin addition to -gg merge duplicate objects
            \t-gggg\tin addition to -ggg check streams for duplication
            \t-l\tlinearize PDF
            \t-D\tsave file without encryption
            \t-E -\tsave file with new encryption (rc4-40, rc4-128, aes-128, or aes-256)
            \t-O -\towner password (only if encrypting)
            \t-U -\tuser password (only if encrypting)
            \t-P -\tpermission flags (only if encrypting)
            \t-a\tascii hex encode binary streams
            \t-d\tdecompress streams
            \t-z\tdeflate uncompressed streams
            \t-f\tcompress font streams
            \t-i\tcompress image streams
            \t-c\tclean content streams
            \t-s\tsanitize content streams
            \t-A\tcreate appearance streams for annotations
            \t-AA\trecreate appearance streams for annotations
            \tpages\tcomma separated list of page numbers and ranges
            '''
            ))
    sys.exit(1)

def clean(argv):
    outfile = 'out.pdf'
    password = ''
    opts = mupdf.PdfWriteOptions()
    print( 'opts.do_garbage=%s' % opts.do_garbage)
    opts.do_garbage += 1
    print( 'opts.do_garbage=%s' % opts.do_garbage)
    errors = 0
    items, argv = getopt.getopt( argv, 'adfgilp:sczDAE:O:U:P:')
    for option, value in items:
         print( f'option={option} value={value}')
         if 0:   pass   # lgtm [py/unreachable-statement]
         elif option == '-p': password = value
         elif option == '-d': opts.do_decompress += 1
         elif option == '-z': opts.do_compress += 1
         elif option == '-f': opts.do_compress_fonts += 1
         elif option == '-i': opts.do_compress_images += 1
         elif option == '-a': opts.do_ascii += 1
         elif option == '-g': opts.do_garbage += 1
         elif option == '-l': opts.do_linear += 1
         elif option == '-c': opts.do_clean += 1
         elif option == '-s': opts.do_sanitize += 1
         elif option == '-A': opts.do_appearance += 1
         elif option == '-D': opts.do_encrypt = PDF_ENCRYPT_NONE
         elif option == '-E': opts.do_encrypt = encrypt_method_from_string(value)
         elif option == '-P': opts.permissions = int(value)
         elif option == '-O': opts.opwd_utf8 = value[:128]
         elif option == '-U': opts.upwd_utf8 = value[:128]
         else:
            clean_usage()

    if (opts.do_ascii or opts.do_decompress) and not opts.do_compress:
        opts.do_pretty = 1

    if not argv:
        clean_usage()

    infile = argv.pop(0)

    if argv and '.pdf' in argv[0].lower():
        outfile = argv.pop(0)

    try:
        mupdf.pdf_clean_file(infile, outfile, password, opts, argv)
    except Exception as e:
        print( f'mupdf.pdf_clean_file() failed: {e}')
        errors += 1
        if 0:
            # Enable for debugging.
            import traceback
            traceback.print_exc()
    print( f'errors={errors}')
    return errors != 0;



# Things for draw.
#

import mutool_draw

draw = mutool_draw.draw



# Things for convert.
#


def convert_usage():
    print( textwrap.dedent(
            f'''
            mutool convert version {mupdf.FZ_VERSION}
            Usage: mutool convert [options] file [pages]
            \t-p -\tpassword

            \t-A -\tnumber of bits of antialiasing (0 to 8)
            \t-W -\tpage width for EPUB layout
            \t-H -\tpage height for EPUB layout
            \t-S -\tfont size for EPUB layout
            \t-U -\tfile name of user stylesheet for EPUB layout
            \t-X\tdisable document styles for EPUB layout

            \t-o -\toutput file name (%d for page number)
            \t-F -\toutput format (default inferred from output file name)
            \t\t\traster: cbz, png, pnm, pgm, ppm, pam, pbm, pkm.
            \t\t\tprint-raster: pcl, pclm, ps, pwg.
            \t\t\tvector: pdf, svg.
            \t\t\ttext: html, xhtml, text, stext.
            \t-O -\tcomma separated list of options for output format

            \tpages\tcomma separated list of page ranges (N=last page)
            '''
        ))
    print( mupdf.fz_draw_options_usage)
    print( mupdf.fz_pcl_write_options_usage)
    print( mupdf.fz_pclm_write_options_usage)
    print( mupdf.fz_pwg_write_options_usage)
    print( mupdf.fz_stext_options_usage)
    print( mupdf.fz_pdf_write_options_usage)
    print( mupdf.fz_svg_write_options_usage)
    sys.exit(1)


def convert_runpage( doc, number, out):
    page = mupdf.FzPage( doc, number - 1)
    mediabox = page.fz_bound_page()
    dev = out.fz_begin_page(mediabox)
    page.fz_run_page( dev, mupdf.FzMatrix(mupdf.fz_identity), mupdf.FzCookie())
    out.fz_end_page()

def convert_runrange( doc, count, range_, out):
    start = None
    end = None
    while 1:
        range_, start, end = mupdf.fz_parse_page_range( range_, count)
        if range_ is None:
            break
        step = +1 if end > start else -1
        for i in range( start, end, step):
            convert_runpage( doc, i, out)

def convert( argv):
    # input options
    password = ''
    alphabits = 8
    layout_w = mupdf.FZ_DEFAULT_LAYOUT_W
    layout_h = mupdf.FZ_DEFAULT_LAYOUT_H
    layout_em = mupdf.FZ_DEFAULT_LAYOUT_EM
    layout_css = None
    layout_use_doc_css = 1

    # output options
    output = None
    format_ = None
    options = ''

    items, argv = getopt.getopt( argv, 'p:A:W:H:S:U:Xo:F:O:')
    for option, value in items:
        if 0: pass  # lgtm [py/unreachable-statement]
        elif option == '-p':    password = value
        elif option == '-A':    alphabits = int(value)
        elif option == '-W':    layout_w = float( value)
        elif option == '-H':    layout_h = float( value)
        elif option == '-S':    layout_em = float( value)
        elif option == '-U':    layout_css = value
        elif option == '-X':    layout_use_doc_css = 0
        elif option == '-o':    output = value
        elif option == '-F':    format_ = value
        elif option == '-O':    options = value
        else:   assert 0

    if not argv or (not format_ and not output):
        convert_usage()

    mupdf.fz_set_aa_level( alphabits)
    if layout_css:
        buf = mupdf.FzBuffer( layout_css)
        mupdf.fz_set_user_css( buf.string_from_buffer())

    mupdf.fz_set_use_document_css(layout_use_doc_css)

    if format_:
        out = mupdf.FzDocumentWriter( output, format_, options)
    else:
        out = mupdf.FzDocumentWriter( output, options, mupdf.FzDocumentWriter.OutputType_PDF)

    i = 0
    while 1:
        if i >= len( argv):
            break
        arg = argv[i]
        doc = mupdf.FzDocument( arg)
        if doc.fz_needs_password():
            if not doc.fz_authenticate_password( password):
                raise Exception( f'cannot authenticate password: {arg}')
        doc.fz_layout_document( layout_w, layout_h, layout_em)
        count = doc.fz_count_pages()

        range_ = '1-N'
        if i + 1 < len(argv) and mupdf.fz_is_page_range(ctx, argv[i+1]):
            i += 1
            range_ = argv[i]
        convert_runrange( doc, count, range_, out)
        i += 1

    out.fz_close_document_writer()



# Things for trace.
#

def trace_usage():
    print( textwrap.dedent('''
            Usage: mutool trace [options] file [pages]
            \t-p -\tpassword

            \t-W -\tpage width for EPUB layout
            \t-H -\tpage height for EPUB layout
            \t-S -\tfont size for EPUB layout
            \t-U -\tfile name of user stylesheet for EPUB layout
            \t-X\tdisable document styles for EPUB layout

            \t-d\tuse display list

            \tpages\tcomma separated list of page numbers and ranges
            '''))
    sys.exit( 1)

def trace_runpage( use_display_list, doc, number):
    page = mupdf.FzPage( doc, number-1)
    mediabox = page.fz_bound_page()
    print( f'<page number="{number}" mediabox="{mediabox.x0} {mediabox.y0} {mediabox.x1} {mediabox.y1}">')
    output = mupdf.FzOutput( mupdf.FzOutput.Fixed_STDOUT)
    dev = mupdf.FzDevice( output)
    if use_display_list:
        list_ = mupdf.FzDisplayList( page)
        list_.fz_run_display_list( dev, mupdf.FzMatrix(mupdf.fz_identity), mupdf.FzRect(mupdf.fz_infinite_rect), mupdf.FzCookie())
    else:
        page.fz_run_page( dev, mupdf.FzMatrix(mupdf.fz_identity), mupdf.FzCookie())
    output.fz_close_output()
    print( '</page>')

def trace_runrange( use_display_list, doc, count, range_):
    start = None
    end = None
    while 1:
        range_, start, end = mupdf.fz_parse_page_range( range_, count)
        print(f'range_={range_!r} start={start} end={end}')
        if range_ is None:
            break
        step = +1 if end > start else -1
        for i in range( start, end, step):
            trace_runpage( use_display_list, doc, i)

def trace( argv):

    password = ''
    layout_w = mupdf.FZ_DEFAULT_LAYOUT_W
    layout_h = mupdf.FZ_DEFAULT_LAYOUT_H
    layout_em = mupdf.FZ_DEFAULT_LAYOUT_EM
    layout_css = None
    layout_use_doc_css = 1

    use_display_list = 0

    argv_i = 0
    while 1:
        arg = argv[ argv_i]
        if arg == '-p':
            password = next( opt)
        elif arg == '-W':
            argv_i += 1
            layout_w = float( argv[argv_i])
        elif arg == '-H':
            argv_i += 1
            layout_h = float( argv[argv_i])
        elif arg == '-S':
            argv_i += 1
            layout_em = float( argv[argv_i])
        elif arg == '-U':
            argv_i += 1
            layout_css = argv[argv_i]
        elif arg == '-X':
            layout_use_doc_css = 0
        elif arg == '-d':
            use_display_list = 1
        else:
            break
        argv_i += 1

    if argv_i == len( argv):
        trace_usage()

    if layout_css:
        buffer_ = mupdf.FzBuffer( layout_css)
        mupdf.fz_set_user_css( buffer_.string_from_buffer())

    mupdf.fz_set_use_document_css( layout_use_doc_css)

    for argv_i in range( argv_i, len( argv)):
        arg = argv[ argv_i]
        doc = mupdf.FzDocument( arg)
        if doc.fz_needs_password():
            doc.fz_authenticate_password( password)
        doc.fz_layout_document( layout_w, layout_h, layout_em)
        print( f'<document filename="{arg}">')
        count = doc.fz_count_pages()
        if argv_i + 1 < len( argv) and mupdf.fz_is_page_range( argv[ argv_i+1]):
            argv_i += 1
            trace_runrange( use_display_list, doc, count, argv[ argv_i])
        else:
            trace_runrange( use_display_list, doc, count, '1-N')
        print( '</document>')



def main( argv):
    arg1 = argv[1]
    fn = getattr( sys.modules[__name__], arg1, None)
    if not fn:
        print( f'cannot find {arg1}')
        usage()
        sys.exit(1)

    return fn( argv[2:])


if __name__ == '__main__':
    try:
        e = main( sys.argv)
        sys.exit(e)
    except Exception as e:
        if 0:   # Enable when debugging.
            sys.stdout.flush()
            sys.stderr.flush()
            print(f'Exception: {e}')
            sys.stdout.flush()
        raise







mupdf-1.21.1-source/scripts/mutool_draw.py

import getopt
import os
import re
import sys
import time

if os.environ.get('MUPDF_PYTHON') in ('swig', None):
    # PYTHONPATH should have been set up to point to a build/shared-*/
    # directory containing mupdf.so generated by scripts/mupdfwrap.py and SWIG.
    import mupdf
elif os.environ.get('MUPDF_PYTHON') == 'cppyy':
    sys.path.insert(0, os.path.abspath(f'{__file__}/../../platform/python'))
    import mupdf_cppyy
    del sys.path[0]
    mupdf = mupdf_cppyy.cppyy.gbl.mupdf
else:
    raise Exception(f'Unrecognised $MUPDF_PYTHON: {os.environ.get("MUPDF_PYTHON")}')

# Force stderr to be line-buffered - i.e. python will flush to the underlying
# stderr stream every newline. This ensures that our output interleaves with
# the output of mupdf C code, making it easier to compare our output with that
# of mutool.
#
sys.stderr = os.fdopen( os.dup( sys.stderr.fileno()), 'w', 1)


OUT_NONE    = 0
OUT_PNG     = 1
OUT_PNM     = 2
OUT_PGM     = 3
OUT_PPM     = 4
OUT_PAM     = 5
OUT_PBM     = 6
OUT_PKM     = 7
OUT_PWG     = 8
OUT_PCL     = 9
OUT_PS      = 10
OUT_PSD     = 11
OUT_TEXT    = 12
OUT_HTML    = 13
OUT_XHTML   = 14
OUT_STEXT   = 15
OUT_PCLM    = 16
OUT_TRACE   = 17
OUT_BBOX    = 18
OUT_SVG     = 19
OUT_XMLTEXT = 20

CS_INVALID      = 0
CS_UNSET        = 1
CS_MONO         = 2
CS_GRAY         = 3
CS_GRAY_ALPHA   = 4
CS_RGB          = 5
CS_RGB_ALPHA    = 6
CS_CMYK         = 7
CS_CMYK_ALPHA   = 8
CS_ICC          = 9

CS_INVALID      = 0
CS_UNSET        = 1
CS_MONO         = 2
CS_GRAY         = 3
CS_GRAY_ALPHA   = 4
CS_RGB          = 5
CS_RGB_ALPHA    = 6
CS_CMYK         = 7
CS_CMYK_ALPHA   = 8
CS_ICC          = 9

SPOTS_NONE          = 0
SPOTS_OVERPRINT_SIM = 1
SPOTS_FULL          = 2


class suffix_t:
    def __init__( self, suffix, format_, spots):
        self.suffix = suffix
        self.format = format_
        self.spots = spots

suffix_table = [
        suffix_t( ".png", OUT_PNG, 0 ),
        suffix_t( ".pgm", OUT_PGM, 0 ),
        suffix_t( ".ppm", OUT_PPM, 0 ),
        suffix_t( ".pnm", OUT_PNM, 0 ),
        suffix_t( ".pam", OUT_PAM, 0 ),
        suffix_t( ".pbm", OUT_PBM, 0 ),
        suffix_t( ".pkm", OUT_PKM, 0 ),
        suffix_t( ".svg", OUT_SVG, 0 ),
        suffix_t( ".pwg", OUT_PWG, 0 ),
        suffix_t( ".pclm", OUT_PCLM, 0 ),
        suffix_t( ".pcl", OUT_PCL, 0 ),
        suffix_t( ".psd", OUT_PSD, 1 ),
        suffix_t( ".ps", OUT_PS, 0 ),

        suffix_t( ".txt", OUT_TEXT, 0 ),
        suffix_t( ".text", OUT_TEXT, 0 ),
        suffix_t( ".html", OUT_HTML, 0 ),
        suffix_t( ".xhtml", OUT_XHTML, 0 ),
        suffix_t( ".stext", OUT_STEXT, 0 ),

        suffix_t( ".trace", OUT_TRACE, 0 ),
        suffix_t( ".raw", OUT_XMLTEXT, 0 ),
        suffix_t( ".bbox", OUT_BBOX, 0 ),
        ]

class cs_name_t:
    def __init__( self, name, colorspace):
        self.name = name
        self.colorspace = colorspace

cs_name_table = dict(
        m           = CS_MONO,
        mono        = CS_MONO,
        g           = CS_GRAY,
        gray        = CS_GRAY,
        grey        = CS_GRAY,
        ga          = CS_GRAY_ALPHA,
        grayalpha   = CS_GRAY_ALPHA,
        greyalpha   = CS_GRAY_ALPHA,
        rgb         = CS_RGB,
        rgba        = CS_RGB_ALPHA,
        rgbalpha    = CS_RGB_ALPHA,
        cmyk        = CS_CMYK,
        cmyka       = CS_CMYK_ALPHA,
        cmykalpha   = CS_CMYK_ALPHA,
        )


class format_cs_table_t:
    def __init__( self, format_, default_cs, permitted_cs):
        self.format = format_
        self.default_cs = default_cs
        self.permitted_cs = permitted_cs

format_cs_table = [
        format_cs_table_t( OUT_PNG, CS_RGB, [ CS_GRAY, CS_GRAY_ALPHA, CS_RGB, CS_RGB_ALPHA, CS_ICC ] ),
        format_cs_table_t( OUT_PPM, CS_RGB, [ CS_GRAY, CS_RGB ] ),
        format_cs_table_t( OUT_PNM, CS_GRAY, [ CS_GRAY, CS_RGB ] ),
        format_cs_table_t( OUT_PAM, CS_RGB_ALPHA, [ CS_GRAY, CS_GRAY_ALPHA, CS_RGB, CS_RGB_ALPHA, CS_CMYK, CS_CMYK_ALPHA ] ),
        format_cs_table_t( OUT_PGM, CS_GRAY, [ CS_GRAY, CS_RGB ] ),
        format_cs_table_t( OUT_PBM, CS_MONO, [ CS_MONO ] ),
        format_cs_table_t( OUT_PKM, CS_CMYK, [ CS_CMYK ] ),
        format_cs_table_t( OUT_PWG, CS_RGB, [ CS_MONO, CS_GRAY, CS_RGB, CS_CMYK ] ),
        format_cs_table_t( OUT_PCL, CS_MONO, [ CS_MONO, CS_RGB ] ),
        format_cs_table_t( OUT_PCLM, CS_RGB, [ CS_RGB, CS_GRAY ] ),
        format_cs_table_t( OUT_PS, CS_RGB, [ CS_GRAY, CS_RGB, CS_CMYK ] ),
        format_cs_table_t( OUT_PSD, CS_CMYK, [ CS_GRAY, CS_GRAY_ALPHA, CS_RGB, CS_RGB_ALPHA, CS_CMYK, CS_CMYK_ALPHA, CS_ICC ] ),

        format_cs_table_t( OUT_TRACE, CS_RGB, [ CS_RGB ] ),
        format_cs_table_t( OUT_XMLTEXT, CS_RGB, [ CS_RGB ] ),
        format_cs_table_t( OUT_BBOX, CS_RGB, [ CS_RGB ] ),
        format_cs_table_t( OUT_SVG, CS_RGB, [ CS_RGB ] ),

        format_cs_table_t( OUT_TEXT, CS_RGB, [ CS_RGB ] ),
        format_cs_table_t( OUT_HTML, CS_RGB, [ CS_RGB ] ),
        format_cs_table_t( OUT_XHTML, CS_RGB, [ CS_RGB ] ),
        format_cs_table_t( OUT_STEXT, CS_RGB, [ CS_RGB ] ),
        ]

def stat_mtime(path):
    try:
        return os.path.getmtime(path)
    except Exception:
        return 0


class worker_t:
    def __init__( self):
        self.num = 0
        self.band = 0
        self.list = None
        self.ctm = None
        self.tbounds = None
        self.pix = None
        self.bit = None
        self.cookie = mupdf.FzCookie()

class state:

    output = None
    out = None
    output_pagenum = 0
    output_file_per_page = 0

    format_ = None
    output_format = OUT_NONE

    rotation = 0
    resolution = 72
    res_specified = 0
    width = 0
    height = 0
    fit = 0

    layout_w = mupdf.FZ_DEFAULT_LAYOUT_W
    layout_h = mupdf.FZ_DEFAULT_LAYOUT_H
    layout_em = mupdf.FZ_DEFAULT_LAYOUT_EM
    layout_css = None
    layout_use_doc_css = 1
    min_line_width = 0.0

    showfeatures = 0
    showtime = 0
    showmemory = 0
    showmd5 = 0

    no_icc = 0
    ignore_errors = 0
    uselist = 1
    alphabits_text = 8
    alphabits_graphics = 8

    out_cs = CS_UNSET
    proof_filename = None
    proof_cs = mupdf.FzColorspace()
    icc_filename = None
    gamma_value = 1
    invert = 0
    band_height = 0
    lowmemory = 0

    quiet = 0
    errored = 0
    colorspace = mupdf.FzColorspace()
    oi = None
    spots = SPOTS_OVERPRINT_SIM
    alpha = 0
    useaccel = 1
    filename = None
    files = 0
    num_workers = 0
    workers = None
    bander = None

    layer_config = None


class bgprint:
    active = 0
    started = 0
    pagenum = 0
    filename = None
    list_ = None
    page = None
    interptime = 0
    seps = None


class timing:
    count = 0
    total = 0
    min_ = 0
    max_ = 0
    mininterp = 0
    maxinterp = 0
    minpage = 0
    maxpage = 0
    minfilename = None
    maxfilename = None
    layout = 0
    minlayout = 0
    maxlayout = 0
    minlayoutfilename = None
    maxlayoutfilename = None



def usage():
    sys.stderr.write( f'''
            mudraw version {mupdf.FZ_VERSION} "
            Usage: mudraw [options] file [pages]
            \t-p -\tpassword

            \t-o -\toutput file name (%d for page number)
            \t-F -\toutput format (default inferred from output file name)
            \t\traster: png, pnm, pam, pbm, pkm, pwg, pcl, ps
            \t\tvector: svg, pdf, trace
            \t\ttext: txt, html, stext

            \t-q\tbe quiet (don't print progress messages)
            \t-s -\tshow extra information:
            \t\tm - show memory use
            \t\tt - show timings
            \t\tf - show page features
            \t\t5 - show md5 checksum of rendered image

            \t-R -\trotate clockwise (default: 0 degrees)
            \t-r -\tresolution in dpi (default: 72)
            \t-w -\twidth (in pixels) (maximum width if -r is specified)
            \t-h -\theight (in pixels) (maximum height if -r is specified)
            \t-f -\tfit width and/or height exactly; ignore original aspect ratio
            \t-B -\tmaximum band_height (pXm, pcl, pclm, ps, psd and png output only)
            \t-T -\tnumber of threads to use for rendering (banded mode only)

            \t-W -\tpage width for EPUB layout
            \t-H -\tpage height for EPUB layout
            \t-S -\tfont size for EPUB layout
            \t-U -\tfile name of user stylesheet for EPUB layout
            \t-X\tdisable document styles for EPUB layout
            \t-a\tdisable usage of accelerator file

            \t-c -\tcolorspace (mono, gray, grayalpha, rgb, rgba, cmyk, cmykalpha, filename of ICC profile)
            \t-e -\tproof icc profile (filename of ICC profile)
            \t-G -\tapply gamma correction
            \t-I\tinvert colors

            \t-A -\tnumber of bits of antialiasing (0 to 8)
            \t-A -/-\tnumber of bits of antialiasing (0 to 8) (graphics, text)
            \t-l -\tminimum stroked line width (in pixels)
            \t-D\tdisable use of display list
            \t-i\tignore errors
            \t-L\tlow memory mode (avoid caching, clear objects after each page)
            \t-P\tparallel interpretation/rendering
            \t-N\tdisable ICC workflow (\"N\"o color management)
            \t-O -\tControl spot/overprint rendering
            \t\t 0 = No spot rendering
            \t\t 1 = Overprint simulation (default)
            \t\t 2 = Full spot rendering

            \t-y l\tList the layer configs to stderr
            \t-y -\tSelect layer config (by number)
            \t-y -{{,-}}*\tSelect layer config (by number), and toggle the listed entries

            \tpages\tcomma separated list of page numbers and ranges
            ''')
    sys.exit(1)


gettime_first = None

def gettime():
    global gettime_first
    if gettime_first is None:
        gettime_first = time.time()

    now = time.time()
    return (now - gettime_first) * 1000


def has_percent_d(s):
    # find '%[0-9]*d' */
    m = re.search( '%[0-9]*d', s)
    if m:
        return 1
    return 0



# Output file level (as opposed to page level) headers
def file_level_headers():

    if state.output_format in (OUT_STEXT, OUT_TRACE, OUT_XMLTEXT, OUT_BBOX):
        state.out.fz_write_string( "<?xml version=\"1.0\"?>\n")

    if state.output_format == OUT_HTML:
        state.out.fz_print_stext_header_as_html()
    if state.output_format == OUT_XHTML:
        state.out.fz_print_stext_header_as_xhtml()

    if state.output_format in (OUT_STEXT, OUT_TRACE, OUT_BBOX):
        state.out.fz_write_string( f'<document name="{state.filename}">\n')

    if state.output_format == OUT_PS:
        state.out.fz_write_ps_file_header()

    if state.output_format == OUT_PWG:
        state.out.fz_write_pwg_file_header()

    if state.output_format == OUT_PCLM:
        opts = mupdf.FzPclmOptions( 'compression=flate')
        state.bander = mupdf.FzBandWriter(state.out, opts)

def file_level_trailers():
    if state.output_format in (OUT_STEXT, OUT_TRACE, OUT_BBOX):
        state.out.fz_write_string( "</document>\n")

    if state.output_format == OUT_HTML:
        state.out.fz_print_stext_trailer_as_html()
    if state.output_format == OUT_XHTML:
        state.out.fz_print_stext_trailer_as_xhtml()

    if state.output_format == OUT_PS:
        state.out.fz_write_ps_file_trailer( state.output_pagenum)

def drawband( page, list_, ctm, tbounds, cookie, band_start, pix):

    bit = None

    if pix.alpha():
        pix.fz_clear_pixmap()
    else:
        pix.fz_clear_pixmap_with_value( 255)

    dev = mupdf.FzDevice( mupdf.FzMatrix(), pix, state.proof_cs)
    if state.lowmemory:
        dev.enable_device_hints( mupdf.FZ_NO_CACHE)
    if state.alphabits_graphics == 0:
        dev.enable_device_hints( mupdf.FZ_DONT_INTERPOLATE_IMAGES)
    if list_:
        list_.fz_run_display_list( dev, ctm, tbounds, cookie)
    else:
        page.fz_run_page( dev, ctm, cookie)
    dev.fz_close_device()
    dev = None  # lgtm [py/unused-local-variable]

    if state.invert:
        pix.fz_invert_pixmap()
    if state.gamma_value != 1:
        pix.fz_gamma_pixmap( state.gamma_value)

    if ((state.output_format == OUT_PCL or state.output_format == OUT_PWG) and state.out_cs == CS_MONO) or (state.output_format == OUT_PBM) or (state.output_format == OUT_PKM):
        bit = mupdf.FzBitmap( pix, mupdf.FzHalftone(), band_start)
    return bit






def dodrawpage( page, list_, pagenum, cookie, start, interptime, filename, bg, seps):

    if state.output_file_per_page:
        file_level_headers()

    if list_:
        mediabox = mupdf.FzRect( list_)
    else:
        mediabox = page.fz_bound_page()

    if state.output_format == OUT_TRACE:
        state.out.fz_write_string( "<page mediabox=\"%g %g %g %g\">\n" % (
                mediabox.x0, mediabox.y0, mediabox.x1, mediabox.y1))
        dev = mupdf.FzDevice( state.out)
        if state.lowmemory:
            dev.fz_enable_device_hints( mupdf.FZ_NO_CACHE)
        if list_:
            list_.fz_run_display_list( dev, mupdf.FzMatrix(), mupdf.FzRect(mupdf.fz_infinite_rect), cookie)
        else:
            page.fz_run_page( dev, fz_identity, cookie)
        state.out.fz_write_string( "</page>\n")
        dev.fz_close_device()
        dev = None  # lgtm [py/unused-local-variable]

    elif state.output_format == OUT_XMLTEXT:
        state.out.fz_write_string( "<page mediabox=\"%g %g %g %g\">\n" % (
                mediabox.x0, mediabox.y0, mediabox.x1, mediabox.y1))
        dev = mupdf.FzDevice.fz_new_raw_device( state.out)
        if list_:
            list_.fz_run_display_list( dev, mupdf.FzMatrix(), mupdf.FzRect(mupdf.fz_infinite_rect), cookie)
        else:
            page.fz_run_page( dev, fz_identity, cookie)
        state.out.fz_write_string( "</page>\n")
        dev.fz_close_device()
        dev = None  # lgtm [py/unused-local-variable]

    elif state.output_format == OUT_BBOX:
        bbox = mupdf.FzRect( mupdf.FzRect.Fixed_EMPTY)
        dev = mupdf.FzDevice( bbox)
        if state.lowmemory:
            dev.fz_enable_device_hints( mupdf.FZ_NO_CACHE)
        if list_:
            list_.fz_run_display_list( dev, fz_identity, mupdf.FzRect(mupdf.fz_infinite_rect), cookie)
        else:
            page.fz_run_page( dev, fz_identity, cookie)
        dev.fz_close_device()
        state.out.fz_write_string( "<page bbox=\"%s %s %s %s\" mediabox=\"%s %s %s %s\" />\n",
                bbox.x0,
                bbox.y0,
                bbox.x1,
                bbox.y1,
                mediabox.x0,
                mediabox.y0,
                mediabox.x1,
                mediabox.y1,
                )

    elif state.output_format in (OUT_TEXT, OUT_HTML, OUT_XHTML, OUT_STEXT):
        zoom = state.resolution / 72
        ctm = mupdf.FzMatrix(mupdf.fz_pre_scale(mupdf.fz_rotate(state.rotation), zoom, zoom))

        stext_options = mupdf.FzStextOptions()

        stext_options.flags = mupdf.FZ_STEXT_PRESERVE_IMAGES if (state.output_format == OUT_HTML or state.output_format == OUT_XHTML) else 0
        text = mupdf.FzStextPage( mediabox)
        dev = mupdf.FzDevice( text, stext_options)
        if state.lowmemory:
            fz_enable_device_hints( dev, FZ_NO_CACHE)
        if list_:
            list_.fz_run_display_list( dev, ctm, mupdf.FzRect(mupdf.fz_infinite_rect), cookie)
        else:
            page.fz_run_page( dev, ctm, cookie)
        dev.fz_close_device()
        dev = None  # lgtm [py/unused-local-variable]
        if state.output_format == OUT_STEXT:
            state.out.fz_print_stext_page_as_xml( text, pagenum)
        elif state.output_format == OUT_HTML:
            state.out.fz_print_stext_page_as_html( text, pagenum)
        elif state.output_format == OUT_XHTML:
            state.out.fz_print_stext_page_as_xhtml( text, pagenum)
        elif state.output_format == OUT_TEXT:
            state.out.fz_print_stext_page_as_text( text)
            state.out.fz_write_string( "\f\n")

    elif state.output_format == OUT_SVG:
        zoom = state.resolution / 72
        ctm = mupdf.FzMatrix(zoom, zoom)
        ctm.fz_pre_rotate( state.rotation)
        tbounds = mupdf.FzRect(mediabox, ctm)

        if not state.output or state.output == "-":
            state.out = mupdf.FzOutput( mupdf.FzOutput.Fixed_STDOUT)
        else:
            buf = mupdf.fz_format_output_path( state.output, pagenum)
            state.out = mupdf.FzOutput( buf, 0)

        dev = mupdf.FzDevice( state.out, tbounds.x1-tbounds.x0, tbounds.y1-tbounds.y0, mupdf.FZ_SVG_TEXT_AS_PATH, 1)
        if state.lowmemory:
            dev.fz_enable_device_hints( dev, mupdf.FZ_NO_CACHE)
        if list_:
            list_.fz_run_display_list( dev, ctm, tbounds, cookie)
        else:
            page.fz_run_page( dev, ctm, cookie)
        dev.fz_close_device()
        state.out.fz_close_output()
    else:
        zoom = state.resolution / 72
        ctm = mupdf.fz_pre_scale( mupdf.fz_rotate(state.rotation), zoom, zoom)
        tbounds = mupdf.FzRect(mediabox, ctm)
        ibounds = tbounds.fz_round_rect()

        # Make local copies of our width/height
        w = state.width
        h = state.height

        # If a resolution is specified, check to see whether w/h are
        # exceeded; if not, unset them. */
        if state.res_specified:
            t = ibounds.x1 - ibounds.x0
            if w and t <= w:
                w = 0
            t = ibounds.y1 - ibounds.y0
            if h and t <= h:
                h = 0

        # Now w or h will be 0 unless they need to be enforced.
        if w or h:
            scalex = w / (tbounds.x1 - tbounds.x0)
            scaley = h / (tbounds.y1 - tbounds.y0)

            if state.fit:
                if w == 0:
                    scalex = 1.0
                if h == 0:
                    scaley = 1.0
            else:
                if w == 0:
                    scalex = scaley
                if h == 0:
                    scaley = scalex
            if not state.fit:
                if scalex > scaley:
                    scalex = scaley
                else:
                    scaley = scalex
            scale_mat = mupdf.fz_scale(scalex, scaley)
            ctm = mupdf.fz_concat(ctm, scale_mat)
            tbounds = mupdf.FzRect( mediabox, ctm)
        ibounds = tbounds.fz_round_rect()
        tbounds = ibounds.fz_rect_from_irect()

        band_ibounds = ibounds
        bands = 1
        totalheight = ibounds.y1 - ibounds.y0
        drawheight = totalheight

        if state.band_height != 0:
            # Banded rendering; we'll only render to a
            # given height at a time.
            drawheight = state.band_height
            if totalheight > state.band_height:
                band_ibounds.y1 = band_ibounds.y0 + state.band_height
            bands = (totalheight + state.band_height-1)/state.band_height
            tbounds.y1 = tbounds.y0 + state.band_height + 2
            #DEBUG_THREADS(("Using %d Bands\n", bands));

        if state.num_workers > 0:
            for band in range( min(state.num_workers, bands)):
                state.workers[band].band = band
                state.workers[band].ctm = ctm
                state.workers[band].tbounds = tbounds
                state.workers[band].cookie = mupdf.FzCookie()
                state.workers[band].list = list_
                state.workers[band].pix = mupdf.FzPixmap( state.colorspace, band_ibounds, seps, state.alpha)
                state.workers[band].pix.fz_set_pixmap_resolution( state.resolution, state.resolution)
                ctm.f -= drawheight
            pix = state.workers[0].pix
        else:
            pix = mupdf.FzPixmap( state.colorspace, band_ibounds, seps, state.alpha)
            pix.fz_set_pixmap_resolution( int(state.resolution), int(state.resolution))

        # Output any page level headers (for banded formats)
        if state.output:
            state.bander = None
            if state.output_format == OUT_PGM or state.output_format == OUT_PPM or state.output_format == OUT_PNM:
                state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.PNM)
            elif state.output_format == OUT_PAM:
                state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.PAM)
            elif state.output_format == OUT_PNG:
                state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.PNG)
            elif state.output_format == OUT_PBM:
                state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.PBM)
            elif state.output_format == OUT_PKM:
                state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.PKM)
            elif state.output_format == OUT_PS:
                state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.PS)
            elif state.output_format == OUT_PSD:
                state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.PSD)
            elif state.output_format == OUT_PWG:
                if state.out_cs == CS_MONO:
                    state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.MONO, mupdf.FzPwgOptions())
                else:
                    state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.COLOR, mupdf.FzPwgOptions())
            elif state.output_format == OUT_PCL:
                if state.out_cs == CS_MONO:
                    state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.MONO, mupdf.FzPclOptions())
                else:
                    state.bander = mupdf.FzBandWriter( state.out, mupdf.FzBandWriter.COLOR, mupdf.FzPclOptions())
            if state.bander:
                state.bander.fz_write_header( pix.w(), totalheight, pix.n(), pix.alpha(), pix.xres(), pix.yres(), state.output_pagenum, pix.colorspace(), pix.seps())
                state.output_pagenum += 1

        for band in range( bands):
            if state.num_workers > 0:
                w = state.workers[band % state.num_workers]
                pix = w.pix
                bit = w.bit
                w.bit = None
                cookie.fz_increment_errors(w.cookie.errors())

            else:
                bit = drawband( page, list_, ctm, tbounds, cookie, band * state.band_height, pix)

            if state.output:
                if state.bander:
                    if bit:
                        state.bander.fz_write_band( bit.stride(), drawheight, bit.samples())
                    else:
                        state.bander.fz_write_band( pix.stride(), drawheight, pix.samples())
                bit = None

            if state.num_workers > 0 and band + state.num_workers < bands:
                w = state.workers[band % state.num_workers]
                w.band = band + state.num_workers
                w.ctm = ctm
                w.tbounds = tbounds
                w.cookie = mupdf.FzCookie()
            ctm.f -= drawheight

        # FIXME
        if state.showmd5:
            digest = pix.fz_md5_pixmap()
            sys.stderr.write( ' ')
            for i in range(16):
                sys.stderr.write( '%02x', digest[i])

    if state.output_file_per_page:
        file_level_trailers()

    if state.showtime:
        end = gettime()
        diff = end - start

        if bg:
            if diff + interptime < timing.min:
                timing.min = diff + interptime
                timing.mininterp = interptime
                timing.minpage = pagenum
                timing.minfilename = filename
            if diff + interptime > timing.max:
                timing.max = diff + interptime
                timing.maxinterp = interptime
                timing.maxpage = pagenum
                timing.maxfilename = filename
            timing.count += 1

            sys.stderr.write( " %dms (interpretation) %dms (rendering) %dms (total)" % (interptime, diff, diff + interptime))
        else:
            if diff < timing.min:
                timing.min = diff
                timing.minpage = pagenum
                timing.minfilename = filename
            if diff > timing.max:
                timing.max = diff
                timing.maxpage = pagenum
                timing.maxfilename = filename

            timing.total += diff
            timing.count += 1

            sys.stderr.write( " %dms" % diff)

    if not state.quiet or state.showfeatures or state.showtime or state.showmd5:
        sys.stderr.write( "\n")

    if state.lowmemory:
        mupdf.fz_empty_store()

    if state.showmemory:
        # Use low-level fn because mupdf.fz_stderr() returns fz_output*, not
        # FzOutput.
        mupdf.ll_fz_dump_glyph_cache_stats(mupdf.ll_fz_stderr())

    mupdf.fz_flush_warnings()

    if cookie.errors():
        state.errored = 1



def bgprint_flush():
    if not bgprint.active or not bgprint.started:
        return
    bgprint.started = 0



def drawpage( doc, pagenum):
    list_ = None
    cookie = mupdf.FzCookie()
    seps = None
    features = ""

    start = gettime() if state.showtime else 0

    page = mupdf.FzPage( doc, pagenum - 1)

    if state.spots != SPOTS_NONE:
        seps = page.fz_page_separations()
        if seps.m_internal:
            n = seps.fz_count_separations()
            if state.spots == SPOTS_FULL:
                for i in range(n):
                    seps.fz_set_separation_behavior( i, mupdf.FZ_SEPARATION_SPOT)
            else:
                for i in range(n):
                    seps.fz_set_separation_behavior( i, mupdf.FZ_SEPARATION_COMPOSITE)
        elif page.fz_page_uses_overprint():
            # This page uses overprint, so we need an empty
            # sep object to force the overprint simulation on.
            seps = mupdf.FzSeparations(0)
        elif state.oi and state.oi.m_internal and state.oi.fz_colorspace_n() != state.colorspace.fz_colorspace_n():
            # We have an output intent, and it's incompatible
            # with the colorspace our device needs. Force the
            # overprint simulation on, because this ensures that
            # we 'simulate' the output intent too. */
            seps = mupdf.FzSeparations(0)

    if state.uselist:
        list_ = mupdf.FzDisplayList( page.fz_bound_page())
        dev = mupdf.FzDevice( list_)
        if state.lowmemory:
            dev.fz_enable_device_hints( FZ_NO_CACHE)
        page.fz_run_page( dev, mupdf.FzMatrix(), cookie)
        dev.fz_close_device()

        if bgprint.active and state.showtime:
            end = gettime()
            start = end - start

    if state.showfeatures:
        # SWIG doesn't appear to handle the out-param is_color in
        # mupdf.Device() constructor that wraps fz_new_test_device(), so we use
        # the underlying mupdf function() instead.
        #
        dev, iscolor = mupdf.ll_fz_new_test_device( 0.02, 0, None)
        dev = mupdf.FzDevice( dev)
        if state.lowmemory:
            dev.fz_enable_device_hints( mupdf.FZ_NO_CACHE)
        if list_:
            list_.fz_run_display_list( dev, mupdf.FzMatrix(mupdf.fz_identity), mupdf.FzRect(mupdf.fz_infinite_rect), mupdf.FzCookie())
        else:
            page.fz_run_page( dev, fz_identity, cookie)
        dev.fz_close_device()
        features = " color" if iscolor else " grayscale"

    if state.output_file_per_page:
        bgprint_flush()
        if state.out:
            state.out.fz_close_output()
        text_buffer = mupdf.fz_format_output_path( state.output, pagenum)
        state.out = mupdf.FzOutput( text_buffer, 0)

    if bgprint.active:
        bgprint_flush()
        if bgprint.active:
            if not state.quiet or state.showfeatures or state.showtime or state.showmd5:
                sys.stderr.write( "page %s %d%s" % (state.filename, pagenum, features))

        bgprint.started = 1
        bgprint.page = page
        bgprint.list = list_
        bgprint.seps = seps
        bgprint.filename = state.filename
        bgprint.pagenum = pagenum
        bgprint.interptime = start
    else:
        if not state.quiet or state.showfeatures or state.showtime or state.showmd5:
            sys.stderr.write( "page %s %d%s" % (state.filename, pagenum, features))
        dodrawpage( page, list_, pagenum, cookie, start, 0, state.filename, 0, seps)











def drawrange( doc, range_):
    pagecount = doc.fz_count_pages()

    while 1:
        range_, spage, epage = mupdf.fz_parse_page_range( range_, pagecount)
        if range_ is None:
            break
        if spage < epage:
            for page in range(spage, epage+1):
                drawpage( doc, page)
        else:
            for page in range( spage, epage-1, -1):
                drawpage( doc, page)



def parse_colorspace( name):
    ret = cs_name_table.get( name)
    if ret:
        return ret
    state.icc_filename = name
    return CS_ICC


class trace_info:
    def __init__( self):
        self.current = 0
        self.peak = 0
        self.total = 0


def iswhite(ch):
    return (
        ch == '\011' or ch == '\012' or
        ch == '\014' or ch == '\015' or ch == '\040'
        )

def apply_layer_config( doc, lc):
    pass




def convert_to_accel_path(absname):
    tmpdir = os.getenv('TEMP')
    if  not tmpdir:
        tmpdir = os.getenv('TMP')
    if not tmpdir:
        tmpdir = '/var/tmp'
    if not os.path.isdir(tmpdir):
        tmpdir = '/tmp'

    if absname.startswith( '/') or absname.startswith( '\\'):
        absname = absname[1:]

    absname = absname.replace( '/', '%')
    absname = absname.replace( '\\', '%')
    absname = absname.replace( ':', '%')

    return '%s/%s.accel' % (tmpdir, absname)

def get_accelerator_filename( filename):
    absname = os.path.realpath( filename)
    return convert_to_accel_path( absname)

def save_accelerator(doc, filename):
    if not doc.fz_document_supports_accelerator():
        return
    absname = get_accelerator_filename( filename)
    doc.fz_save_accelerator( absname)


def draw( argv):

    password = ''
    info = trace_info()

    items, argv = getopt.getopt( argv, 'qp:o:F:R:r:w:h:fB:c:e:G:Is:A:DiW:H:S:T:U:XLvPl:y:NO:a')
    for option, value in items:
        if 0:   pass
        elif option == '-q':    state.quiet = 1
        elif option == '-p':    password = value
        elif option == '-o':    state.output = value
        elif option == '-F':    state.format_ = value
        elif option == '-R':    state.rotation = float( value)
        elif option == '-r':
            state.resolution = float( value)
            state.res_specified = 1
        elif option == '-w':    state.width = float( value)
        elif option == '-h':    state.height = float( value)
        elif option == '-f':    state.fit = 1
        elif option == '-B':    state.band_height = int( value)
        elif option == '-c':    state.out_cs = parse_colorspace( value)
        elif option == '-e':    state.proof_filename = value
        elif option == '-G':    state.gamma_value = float( value)
        elif option == '-I':    state.invert += 1
        elif option == '-W':    state.layout_w = float( value)
        elif option == '-H':    state.layout_h = float( value)
        elif option == '-S':    state.layout_em = float( value)
        elif option == '-U':    state.layout_css = value
        elif option == '-X':    state.layout_use_doc_css = 0
        elif option == '-O':
            state.spots = float( value)
            if not mupdf.FZ_ENABLE_SPOT_RENDERING:
                sys.stderr.write( 'Spot rendering/Overprint/Overprint simulation not enabled in this build\n')
                state.spots = SPOTS_NONE
        elif option == '-s':
            if 't' in value: state.showtime += 1
            if 'm' in value: state.showmemory += 1
            if 'f' in value: state.showfeatures += 1
            if '5' in value: state.showmd5 += 1

        elif option == '-A':
            state.alphabits_graphics = int(value)
            sep = value.find( '/')
            if sep >= 0:
                state.alphabits_text = int(value[sep+1:])
            else:
                state.alphabits_text = state.alphabits_graphics
        elif option == '-D': state.uselist = 0
        elif option == '-l': state.min_line_width = float(value)
        elif option == '-i': state.ignore_errors = 1
        elif option == '-N': state.no_icc = 1

        elif option == '-T': state.num_workers = int(value)
        elif option == '-L': state.lowmemory = 1
        elif option == '-P': bgprint.active = 1
        elif option == '-y': state.layer_config = value
        elif option == '-a': state.useaccel = 0

        elif option == '-v': sys.stderr.write( f'mudraw version {mupdf.FZ_VERSION}\n')

    if not argv:
        usage()

    if state.num_workers > 0:
        if state.uselist == 0:
            sys.stderr.write('cannot use multiple threads without using display list\n')
            sys.exit(1)

        if state.band_height == 0:
            sys.stderr.write('Using multiple threads without banding is pointless\n')

    if bgprint.active:
        if state.uselist == 0:
            sys.stderr.write('cannot bgprint without using display list\n')
            sys.exit(1)

    if state.proof_filename:
        proof_buffer = mupdf.FzBuffer( state.proof_filename)
        state.proof_cs = mupdf.FzColorspace( FZ_COLORSPACE_NONE, 0, None, proof_buffer)

    mupdf.fz_set_text_aa_level( state.alphabits_text)
    mupdf.fz_set_graphics_aa_level( state.alphabits_graphics)
    mupdf.fz_set_graphics_min_line_width( state.min_line_width)
    if state.no_icc:
        mupdf.fz_disable_icc()
    else:
        mupdf.fz_enable_icc()

    if state.layout_css:
        buf = mupdf.FzBuffer( state.layout_css)
        mupdf.fz_set_user_css( buf.string_from_buffer())

    mupdf.fz_set_use_document_css( state.layout_use_doc_css)

    # Determine output type
    if state.band_height < 0:
        sys.stderr.write( 'Bandheight must be > 0\n')
        sys.exit(1)

    state.output_format = OUT_PNG
    if state.format_:
        for i in range(len(suffix_table)):
            if state.format_ == suffix_table[i].suffix[1:]:
                state.output_format = suffix_table[i].format
                if state.spots == SPOTS_FULL and suffix_table[i].spots == 0:
                    sys.stderr.write( f'Output format {suffix_table[i].suffix[1:]} does not support spot rendering.\nDoing overprint simulation instead.\n')
                    state.spots = SPOTS_OVERPRINT_SIM
                break
        else:
            sys.stderr.write( f'Unknown output format {format}\n')
            sys.exit(1)
    elif state.output:
        suffix = state.output
        i = 0
        while 1:
            if i == len(suffix_table):
                break
            s = suffix.find( suffix_table[i].suffix)
            if s != -1:
                suffix = suffix_table[i].suffix[s+1:]
                state.output_format = suffix_table[i].format
                if state.spots == SPOTS_FULL and suffix_table[i].spots == 0:
                    sys.stderr.write( 'Output format {suffix_table[i].suffix[1:]} does not support spot rendering\nDoing overprint simulation instead.\n')
                    state.spots = SPOTS_OVERPRINT_SIM
                i = 0
            else:
                i += 1

    if state.band_height:
        if state.output_format not in ( OUT_PAM, OUT_PGM, OUT_PPM, OUT_PNM, OUT_PNG, OUT_PBM, OUT_PKM, OUT_PCL, OUT_PCLM, OUT_PS, OUT_PSD):
            sys.stderr.write( 'Banded operation only possible with PxM, PCL, PCLM, PS, PSD, and PNG outputs\n')
            sys.exit(1)
        if state.showmd5:
            sys.stderr.write( 'Banded operation not compatible with MD5\n')
            sys.exit(1)

    for i in range(len(format_cs_table)):
        if format_cs_table[i].format == state.output_format:
            if state.out_cs == CS_UNSET:
                state.out_cs = format_cs_table[i].default_cs
            for j in range( len(format_cs_table[i].permitted_cs)):
                if format_cs_table[i].permitted_cs[j] == state.out_cs:
                    break
            else:
                sys.stderr.write( 'Unsupported colorspace for this format\n')
                sys.exit(1)

    state.alpha = 1
    if state.out_cs in ( CS_MONO, CS_GRAY, CS_GRAY_ALPHA):
        state.colorspace = mupdf.FzColorspace( mupdf.FzColorspace.Fixed_GRAY)
        state.alpha = (state.out_cs == CS_GRAY_ALPHA)
    elif state.out_cs in ( CS_RGB, CS_RGB_ALPHA):
        state.colorspace = mupdf.FzColorspace( mupdf.FzColorspace.Fixed_RGB)
        state.alpha = (state.out_cs == CS_RGB_ALPHA)
    elif state.out_cs in ( CS_CMYK, CS_CMYK_ALPHA):
        state.colorspace = mupdf.FzColorspace( mupdf.FzColorspace.Fixed_CMYK)
        state.alpha = (state.out_cs == CS_CMYK_ALPHA)
    elif state.out_cs == CS_ICC:
        try:
            icc_buffer = mupdf.FzBuffer( state.icc_filename)
            state.colorspace = Colorspace( mupdf.FZ_COLORSPACE_NONE, 0, None, icc_buffer)
        except Exception as e:
            sys.stderr.write( 'Invalid ICC destination color space\n')
            sys.exit(1)
        if state.colorspace.m_internal is None:
            sys.stderr.write( 'Invalid ICC destination color space\n')
            sys.exit(1)
        state.alpha = 0
    else:
        sys.stderr.write( 'Unknown colorspace!\n')
        sys.exit(1)

    if state.out_cs != CS_ICC:
        state.colorspace = mupdf.FzColorspace( state.colorspace)
    else:
        # Check to make sure this icc profile is ok with the output format */
        okay = 0
        for i in range( len(format_cs_table)):
            if format_cs_table[i].format == state.output_format:
                for j in range( len(format_cs_table[i].permitted_cs)):
                    x = format_cs_table[i].permitted_cs[j]
                    if x in ( CS_MONO, CS_GRAY, CS_GRAY_ALPHA):
                        if state.colorspace.fz_colorspace_is_gray():
                            okay = 1
                        elif x in ( CS_RGB, CS_RGB_ALPHA):
                            if state.colorspace.fz_colorspace_is_rgb():
                                okay = 1
                        elif x in ( CS_CMYK, CS_CMYK_ALPHA):
                            if state.colorspace.fz_colorspace_is_cmyk():
                                okay = 1

        if not okay:
            sys.stderr.write( 'ICC profile uses a colorspace that cannot be used for this format\n')
            sys.exit(1)

    if state.output_format == OUT_SVG:
        # SVG files are always opened for each page. Do not open "output".
        pass
    elif state.output and (not state.output.startswith('-') or len(state.output) >= 2) and len(state.output) >= 1:
        if has_percent_d(state.output):
            state.output_file_per_page = 1
        else:
            state.out = mupdf.FzOutput(state.output, 0)
    else:
        state.quiet = 1 # automatically be quiet if printing to stdout
        if 0:   # lgtm [py/unreachable-statement]
            # Windows specific code to make stdout binary.
            if state.output_format not in( OUT_TEXT, OUT_STEXT, OUT_HTML, OUT_XHTML, OUT_TRACE, OUT_XMLTEXT):
                setmode(fileno(stdout), O_BINARY)
        state.out = mupdf.FzOutput( mupdf.FzOutput.Fixed_STDOUT)

    state.filename = argv[0]
    if not state.output_file_per_page:
        file_level_headers()

    timing.count = 0
    timing.total = 0
    timing.min = 1 << 30
    timing.max = 0
    timing.mininterp = 1 << 30
    timing.maxinterp = 0
    timing.minpage = 0
    timing.maxpage = 0
    timing.minfilename = ""
    timing.maxfilename = ""
    timing.layout = 0
    timing.minlayout = 1 << 30
    timing.maxlayout = 0
    timing.minlayoutfilename = ""
    timing.maxlayoutfilename = ""

    if state.showtime and bgprint.active:
        timing.total = gettime()

    fz_optind = 0
    try:
        while fz_optind < len( argv):

            try:
                accel = None

                state.filename = argv[fz_optind]
                fz_optind += 1

                state.files += 1

                if not state.useaccel:
                    accel = None
                # If there was an accelerator to load, what would it be called?
                else:
                    accelpath = get_accelerator_filename( state.filename)
                    # Check whether that file exists, and isn't older than
                    # the document.
                    atime = stat_mtime( accelpath)
                    dtime = stat_mtime( state.filename)
                    if atime == 0:
                        # No accelerator
                        pass
                    elif atime > dtime:
                        accel = accelpath
                    else:
                        # Accelerator data is out of date
                        os.unlink( accelpath)
                        accel = None # In case we have jumped up from below

                # Unfortunately if accel=None, SWIG doesn't seem to think of it
                # as a char*, so we end up in fz_open_document_with_stream().
                #
                # If we try to avoid this by setting accel='', SWIG correctly
                # calls Document(const char *filename, const char *accel) =>
                # fz_open_accelerated_document(), but the latter function tests
                # for NULL not "" so fails.
                #
                # So we choose the constructor explicitly rather than leaving
                # it up to SWIG.
                #
                if accel:
                    doc = mupdf.FzDocument(state.filename, accel)
                else:
                    doc = mupdf.FzDocument(state.filename)

                if doc.fz_needs_password():
                    if not doc.fz_authenticate_password( password):
                        raise Exception( f'cannot authenticate password: {state.filename}')

                # Once document is open check for output intent colorspace
                state.oi = doc.fz_document_output_intent()
                if state.oi.m_internal:
                    # See if we had explicitly set a profile to render
                    if state.out_cs != CS_ICC:
                        # In this case, we want to render to the output intent
                        # color space if the number of channels is the same
                        if state.oi.fz_colorspace_n() == state.colorspace.fz_colorspace_n():
                            state.colorspace = state.oi

                layouttime = time.time()
                doc.fz_layout_document( state.layout_w, state.layout_h, state.layout_em)
                doc.fz_count_pages()
                layouttime = time.time() - layouttime

                timing.layout += layouttime
                if layouttime < timing.minlayout:
                    timing.minlayout = layouttime
                    timing.minlayoutfilename = state.filename
                if layouttime > timing.maxlayout:
                    timing.maxlayout = layouttime
                    timing.maxlayoutfilename = state.filename

                if state.layer_config:
                    apply_layer_config( doc, state.layer_config)

                if fz_optind == len(argv) or not mupdf.fz_is_page_range( argv[fz_optind]):
                    drawrange( doc, "1-N")
                if fz_optind < len( argv) and mupdf.fz_is_page_range( argv[fz_optind]):
                    drawrange( doc, argv[fz_optind])
                    fz_optind += 1

                bgprint_flush()

                if state.useaccel:
                    save_accelerator( doc, state.filename)
            except Exception as e:
                if not state.ignore_errors:
                    raise
                bgprint_flush()
                sys.stderr.write( f'ignoring error in {state.filename}\n')

    except Exception as e:
        bgprint_flush()
        sys.stderr.write( f'error: cannot draw \'{state.filename}\' because: {e}\n')
        state.errored = 1
        if 0:
            # Enable for debugging.
            import traceback
            traceback.print_exc()

    if not state.output_file_per_page:
        file_level_trailers()

    if state.out:
        state.out.fz_close_output()
    state.out = None

    if state.showtime and timing.count > 0:
        if bgprint.active:
            timing.total = gettime() - timing.total

        if state.files == 1:
            sys.stderr.write( f'total {timing.total:.0f}ms ({timing.layout:.0f}ms layout) / {timing.count} pages for an average of {timing.total / timing.count:.0f}ms\n')
            if bgprint.active:
                sys.stderr.write( f'fastest page {timing.minpage}: {timing.mininterp:.0f}ms (interpretation) {timing.min - timing.mininterp:.0f}ms (rendering) {timing.min:.0f}ms(total)\n')
                sys.stderr.write( f'slowest page {timing.maxpage}: {timing.maxinterp:.0f}ms (interpretation) {timing.max - timing.maxinterp:.0f}ms (rendering) {timing.max:.0f}ms(total)\n')
            else:
                sys.stderr.write( f'fastest page {timing.minpage}: {timing.min:.0f}ms\n')
                sys.stderr.write( f'slowest page {timing.maxpage}: {timing.max:.0f}ms\n')
        else:
            sys.stderr.write( f'total {timing.total:.0f}ms ({timing.layout:.0f}ms layout) / {timing.count} pages for an average of {timing.total / timing.count:.0f}ms in {state.files} files\n')
            sys.stderr.write( f'fastest layout: {timing.minlayout:.0f}ms ({timing.minlayoutfilename})\n')
            sys.stderr.write( f'slowest layout: {timing.maxlayout:.0f}ms ({timing.maxlayoutfilename})\n')
            sys.stderr.write( f'fastest page {timing.minpage}: {timing.min:.0f}ms ({timing.minfilename})\n')
            sys.stderr.write( f'slowest page {timing.maxpage}: {timing.max:.0f}ms ({timing.maxfilename})\n')

    if state.showmemory:
        sys.stderr.write( f'Memory use total={info.total} peak={info.peak} current={info.current}\n')

    return state.errored != 0







mupdf-1.21.1-source/scripts/pdftohtml.sh

#!/bin/bash
#
# Convert PDF to hybrid HTML output with images and line art rendered to a
# background image, and text overlaid on top as absolutely positioned HTML
# text.

input=$1
out=${2:-out}
fmt=${3:-png}
dpi=${4:-96}

scale=$(expr 72 '*' $dpi / 96)

if test -f "$1"
then
	echo Processing "$input" out=$out fmt=$fmt dpi=$dpi
else
	echo "usage: pdftohtml.sh input.pdf output-stem image-format dpi"
	echo "    example: pdftohtml.sh input.pdf output png 96"
	exit
fi

title=$(basename "$input" | sed 's/.pdf$//')

mutool convert -Oresolution=$dpi -o $out.html "$input"

sed -i -e "/<head>/a<title>$title</title>" $out.html
sed -i -e "/^<div/s/page\([0-9]*\)\" style=\"/page\1\" style=\"background-image:url('$out\1.$fmt');/" $out.html

mutool draw -K -r$dpi -o$out%d.png "$input"

echo Converting to $fmt
for png in $out*.png
do
	xxx=$(basename $png .png).$fmt
	case $fmt in
		png)
			if command -v optipng >/dev/null
			then
				optipng -silent -strip all $png
			fi
		;;
		jpg)
			if command -v mozjpeg >/dev/null
			then
				mozjpeg -outfile $xxx $png
			else
				convert -format $fmt $png $xxx
			fi
		;;
		webp)
			if command -v cwebp >/dev/null
			then
				cwebp -quiet -o $xxx $png
			else
				convert -format $fmt $png $xxx
			fi
		;;
		*)
			convert -format $fmt $png $xxx
		;;
	esac
done







mupdf-1.21.1-source/scripts/pipcl.py

'''
Support for Python packaging operations.
'''

import base64
import distutils.util
import hashlib
import io
import os
import platform
import shutil
import site
import subprocess
import sys
import tarfile
import textwrap
import time
import zipfile


class Package:
    '''
    Helper for Python packaging operations.

    Our constructor takes a definition of a Python package similar to that
    passed to distutils.core.setup() or setuptools.setup() - name, version,
    summary etc, plus callbacks for build, clean and sdist filenames.

    We then provide methods that can be used to implement a Python package's
    PEP-517 backend and/or minimal setup.py support for use with a legacy
    (pre-PEP-517) pip.

    A PEP-517 backend can be implemented with::

        import pipcl
        import subprocess

        def build():
            subprocess.check_call('cc -shared -fPIC -o foo.so foo.c')
            return ['foo.py', 'foo.so']

        def sdist():
            return ['foo.py', 'foo.c', 'pyproject.toml', ...]

        p = pipcl.Package('foo', '1.2.3', fn_build=build, fn_sdist=sdist, ...)

        def build_wheel(wheel_directory, config_settings=None, metadata_directory=None):
            return p.build_wheel(wheel_directory, config_settings, metadata_directory)

        def build_sdist(sdist_directory, config_settings=None):
            return p.build_sdist(sdist_directory, config_settings)

    Work as a setup.py script by appending::

        import sys
        if __name__ == '__main__':
            p.handle_argv(sys.argv)

    '''
    def __init__(self,
            name,
            version,
            root = None,
            summary = None,
            description = None,
            classifiers = None,
            author = None,
            author_email = None,
            url_docs = None,
            url_home = None,
            url_source = None,
            url_tracker = None,
            url_changelog = None,
            keywords = None,
            platform = None,
            license = None,
            license_files = None,
            fn_build = None,
            fn_clean = None,
            fn_sdist = None,
            ):
        '''
        name:
            A string, the name of the Python package.
        version:
            A string containing only 0-9 and '.'.
        root:
            Root of package, defaults to current directory.
        summary:
            A string.
        description:
            A string.
        classifiers:
            A list of strings.
        url_home:
        url_source:
        url_docs:
        url_tracker:
        url_changelog:
            A string containing a URL.
        keywords:
            A string containing space-separated keywords.
        platform:
            A string, used in metainfo.
        license:
            License text.
        license_files:
            List of string names of license files.
        fn_build:
            A function taking no args that builds the package.

            Should return a list of items; each item should be a tuple of two
            strings `(from_, to_)` or a single string `path` which is treated
            as the tuple `(path, path)`.

            `from_` should be the path to a file; if a relative path it is
            assumed to be relative to `root`. `to_` identifies what the file
            should be called within a wheel or when installing.

            If we are building a wheel (e.g. 'bdist_wheel' in the argv passed
            to `self.handle_argv()` or PEP-517 pip calls `self.build_wheel()`),
            we copy file `from_` to `to_` inside the wheel archive.

            If we are installing (e.g. 'install' command in the argv
            passed to `self.handle_argv()`), we copy `from_` to
            `sitepackages`/`to_`, where `sitepackages` is the first item in
            `site.getsitepackages()[]` that exists.
        fn_clean:
            A function taking a single arg `all_` that cleans generated files.
            `all_` is true iff '--all' is in argv.

            For safety and convenience, can also returns a list of
            files/directory paths to be deleted. Relative paths are interpreted
            as relative to `root`. Paths are asserted to be within `root`.
        fn_sdist:
            A function taking no args that returns a list of paths, e.g. using
            `pipcl.git_items()`, for files that should be copied into the
            sdist. Relative paths are interpreted as relative to `root`. It is
            an error if a path does not exist or is not a file.
        '''
        self.name = name
        self.version = version
        self.root_sep = os.path.abspath(root if root else os.getcwd()) + os.sep
        self.summary = summary
        self.description = description
        self.classifiers = classifiers
        self.author = author
        self.author_email  = author_email
        self.url_docs = url_docs
        self.url_home  = url_home
        self.url_source = url_source
        self.url_tracker = url_tracker
        self.url_changelog = url_changelog
        self.keywords = keywords
        self.platform = platform
        self.license = license
        self.license_files = license_files
        self.fn_build = fn_build
        self.fn_clean = fn_clean
        self.fn_sdist = fn_sdist


    def build_wheel(self, wheel_directory, config_settings=None, metadata_directory=None):
        '''
        Helper for implementing a PEP-517 backend's `build_wheel()` function.

        Also called by `handle_argv()` to handle the 'bdist_wheel' command.

        Returns leafname of generated wheel within `wheel_directory`.
        '''
        _log('build_wheel():'
                f' wheel_directory={wheel_directory}'
                f' config_settings={config_settings}'
                f' metadata_directory={metadata_directory}'
                )

        # Find platform tag used in wheel filename, as described in
        # PEP-0425. E.g. 'openbsd_6_8_amd64', 'win_amd64' or 'win32'.
        #
        tag_platform = distutils.util.get_platform().replace('-', '_').replace('.', '_')

        # Get two-digit python version, e.g. 3.8 for python-3.8.6.
        #
        tag_python = ''.join(platform.python_version().split('.')[:2])

        # Final tag is, for example, 'cp39-none-win32', 'cp39-none-win_amd64'
        # or 'cp38-none-openbsd_6_8_amd64'.
        #
        tag = f'cp{tag_python}-none-{tag_platform}'

        path = f'{wheel_directory}/{self.name}-{self.version}-{tag}.whl'

        # Do a build and get list of files to copy into the wheel.
        #
        items = []
        if self.fn_build:
            _log(f'calling self.fn_build={self.fn_build}')
            items = self.fn_build()

        _log(f'build_wheel(): Writing wheel {path} ...')
        os.makedirs(wheel_directory, exist_ok=True)
        record = _Record()
        with zipfile.ZipFile(path, 'w', zipfile.ZIP_DEFLATED) as z:

            def add_file(from_, to_):
                z.write(from_, to_)
                record.add_file(from_, to_)

            def add_str(content, to_):
                z.writestr(to_, content)
                record.add_content(content, to_)

            # Add the files returned by fn_build().
            #
            for item in items:
                (from_abs, from_rel), (to_abs, to_rel) = self._fromto(item)
                add_file(from_abs, to_rel)

            dist_info_path = f'{self.name}-{self.version}.dist-info'
            # Add <name>-<version>.dist-info/WHEEL.
            #
            add_str(
                    f'Wheel-Version: 1.0\n'
                    f'Generator: bdist_wheel\n'
                    f'Root-Is-Purelib: false\n'
                    f'Tag: {tag}\n'
                    ,
                    f'{dist_info_path}/WHEEL',
                    )
            # Add <name>-<version>.dist-info/METADATA.
            #
            add_str(self._metainfo(), f'{dist_info_path}/METADATA')
            if self.license_files:
                for license_file in self.license_files:
                    (from_abs, from_to), (to_abs, to_rel) = self._fromto(license_file)
                    add_file(from_abs, f'{dist_info_path}/{to_rel}')

            # Update <name>-<version>.dist-info/RECORD. This must be last.
            #
            z.writestr(f'{dist_info_path}/RECORD', record.get())

        _log( f'build_wheel(): Have created wheel: {path}')
        return os.path.basename(path)


    def build_sdist(self, sdist_directory, config_settings=None):
        '''
        Helper for implementing a PEP-517 backend's `build_sdist()` function.

        [Though as of 2021-03-24 pip doesn't actually seem to ever call the
        backend's `build_sdist()` function?]

        Also called by `handle_argv()` to handle the 'sdist' command.

        Returns leafname of generated archive within `sdist_directory`.
        '''
        paths = []
        if self.fn_sdist:
            paths = self.fn_sdist()

        manifest = []
        def add(tar, name, contents):
            '''
            Adds item called `name` to `tarfile.TarInfo` `tar`, containing
            `contents`. If contents is a string, it is encoded using utf8.
            '''
            if isinstance(contents, str):
                contents = contents.encode('utf8')
            ti = tarfile.TarInfo(name)
            ti.size = len(contents)
            ti.mtime = time.time()
            tar.addfile(ti, io.BytesIO(contents))

        os.makedirs(sdist_directory, exist_ok=True)
        tarpath = f'{sdist_directory}/{self.name}-{self.version}.tar.gz'
        _log(f'build_sdist(): Writing sdist {tarpath} ...')
        with tarfile.open(tarpath, 'w:gz') as tar:
            for path in paths:
                path_abs, path_rel = self._path_relative_to_root( path)
                if path_abs.startswith(f'{os.path.abspath(sdist_directory)}/'):
                    # Ignore files inside <sdist_directory>.
                    assert 0, f'Path is inside sdist_directory={sdist_directory}: {path_abs!r}'
                if not os.path.exists(path_abs):
                    assert 0, f'Path does not exist: {path_abs!r}'
                if not os.path.isfile(path_abs):
                    assert 0, f'Path is not a file: {path_abs!r}'
                #log(f'path={path}')
                tar.add( path_abs, f'{self.name}-{self.version}/{path_rel}', recursive=False)
                manifest.append(path_rel)
            add(tar, f'{self.name}-{self.version}/PKG-INFO', self._metainfo())

            # It doesn't look like MANIFEST or setup.cfg are required?
            #
            if 0:
                # Add manifest:
                add(tar, f'{self.name}-{self.version}/MANIFEST', '\n'.join(manifest))

            if 0:
                # add setup.cfg
                setup_cfg = ''
                setup_cfg += '[bdist_wheel]\n'
                setup_cfg += 'universal = 1\n'
                setup_cfg += '\n'
                setup_cfg += '[flake8]\n'
                setup_cfg += 'max-line-length = 100\n'
                setup_cfg += 'ignore = F821\n'
                setup_cfg += '\n'
                setup_cfg += '[metadata]\n'
                setup_cfg += 'license_file = LICENSE\n'
                setup_cfg += '\n'
                setup_cfg += '[tool:pytest]\n'
                setup_cfg += 'minversion = 2.2.0\n'
                setup_cfg += '\n'
                setup_cfg += '[egg_info]\n'
                setup_cfg += 'tag_build = \n'
                setup_cfg += 'tag_date = 0\n'
                add(tar, f'{self.name}-{self.version}/setup.cfg', setup_cfg)

        _log( f'build_sdist(): Have created sdist: {tarpath}')
        return os.path.basename(tarpath)


    def argv_clean(self, all_):
        '''
        Called by `handle_argv()`.
        '''
        if not self.fn_clean:
            return
        paths = self.fn_clean(all_)
        if paths:
            if isinstance(paths, str):
                paths = paths,
            for path in paths:
                path = os.path.abspath(path)
                assert path.startswith(self.root_sep), \
                        f'path={path!r} does not start with root={self.root_sep!r}'
                _log(f'Removing: {path}')
                shutil.rmtree(path, ignore_errors=True)


    def argv_install(self, record_path):
        '''
        Called by `handle_argv()`.
        '''
        items = []
        if self.fn_build:
            items = self.fn_build()

        # We install to the first item in site.getsitepackages()[] that exists.
        #
        sitepackages_all = site.getsitepackages()
        for p in sitepackages_all:
            if os.path.exists(p):
                sitepackages = p
                break
        else:
            text = 'No item exists in site.getsitepackages():\n'
            for i in sitepackages_all:
                text += f'    {i}\n'
            raise Exception(text)

        record = _Record() if record_path else None
        for item in items:
            (from_abs, from_rel), (to_abs, to_rel) = self._fromto(item)
            to_path = f'{sitepackages}/{to_rel}'
            _log(f'copying from {from_abs} to {to_path}')
            shutil.copy2( from_abs, f'{to_path}')
            if record:
                # Could maybe use relative path of to_path from sitepackages/.
                record.add_file(from_abs, to_path)

        if record:
            with open(record_path, 'w') as f:
                f.write(record.get())

        _log(f'argv_install(): Finished.')


    def argv_dist_info(self, egg_base):
        '''
        Called by `handle_argv()`. There doesn't seem to be any documentation
        for 'setup.py dist_info', but it appears to be like 'egg_info' except it
        writes to a slightly different directory.
        '''
        self._write_info(f'{egg_base}/{self.name}.dist-info')


    def argv_egg_info(self, egg_base):
        '''
        Called by `handle_argv()`.
        '''
        if egg_base is None:
            egg_base = '.'
        self._write_info(f'{egg_base}/.egg-info')


    def _write_info(self, dirpath=None):
        '''
        Writes egg/dist info to files in directory `dirpath` or `self.root_sep`
        if `None`.
        '''
        if dirpath is None:
            dirpath = self.root_sep
        _log(f'_write_info(): creating files in directory {dirpath}')
        os.mkdir(dirpath)
        with open(os.path.join(dirpath, 'PKG-INFO'), 'w') as f:
            f.write(self._metainfo())

        # These don't seem to be required?
        #
        #with open(os.path.join(dirpath, 'SOURCES.txt', 'w') as f:
        #    pass
        #with open(os.path.join(dirpath, 'dependency_links.txt', 'w') as f:
        #    pass
        #with open(os.path.join(dirpath, 'top_level.txt', 'w') as f:
        #    f.write(f'{self.name}\n')
        #with open(os.path.join(dirpath, 'METADATA', 'w') as f:
        #    f.write(self._metainfo())


    def handle_argv(self, argv):
        '''
        Handles old-style (pre PEP-517) command line passed by old releases of pip to a
        `setup.py` script.

        We only handle those args that seem to be used by pre-PEP-517 pip.
        '''
        #_log(f'handle_argv(): argv: {argv}')

        class ArgsRaise:
            pass

        class Args:
            '''
            Iterates over argv items.
            '''
            def __init__( self, argv):
                self.items = iter( argv)
            def next( self, eof=ArgsRaise):
                '''
                Returns next arg. If no more args, we return <eof> or raise an
                exception if <eof> is ArgsRaise.
                '''
                try:
                    return next( self.items)
                except StopIteration:
                    if eof is ArgsRaise:
                        raise Exception('Not enough args')
                    return eof

        command = None
        opt_all = None
        opt_dist_dir = 'dist'
        opt_egg_base = None
        opt_install_headers = None
        opt_record = None

        args = Args(argv[1:])

        while 1:
            arg = args.next(None)
            if arg is None:
                break

            elif arg in ('-h', '--help', '--help-commands'):
                _log(textwrap.dedent('''
                        Usage:
                            [<options>...] <command> [<options>...]
                        commands:
                            bdist_wheel
                                Creates a wheel called
                                <dist-dir>/<name>-<version>-<details>.whl, where
                                <dist-dir> is "dist" or as specified by --dist-dir,
                                and <details> encodes ABI and platform etc.
                            clean
                                Cleans build files.
                            egg_info
                                Creates files in <egg-base>/.egg-info/, where
                                <egg-base> is as specified with --egg-base.
                            install
                                Installs into location from Python's
                                site.getsitepackages() array. Writes installation
                                information to <record> if --record
                                was specified.
                            sdist
                                Make a source distribution:
                                    <dist-dir>/<name>-<version>.tar.gz
                            dist_info
                                Like <egg_info> but creates files in
                                <egg-base>/<name>.dist-info/
                        Options:
                            --all
                                Used by "clean".
                            --compile
                                Ignored.
                            --dist-dir | -d <dist-dir>
                                Default is "dist".
                            --egg-base <egg-base>
                                Used by "egg_info".
                            --install-headers <directory>
                                Ignored.
                            --python-tag <python-tag>
                                Ignored.
                            --record <record>
                                Used by "install".
                            --single-version-externally-managed
                                Ignored.
                        '''))
                return

            elif arg in ('bdist_wheel', 'clean', 'dist_info', 'egg_info', 'install', 'sdist'):
                assert command is None, 'Two commands specified: {command} and {arg}.'
                command = arg

            elif arg == '--all':                                opt_all = True
            elif arg == '--compile':                            pass
            elif arg == '--dist-dir' or arg == '-d':            opt_dist_dir = args.next()
            elif arg == '--egg-base':                           opt_egg_base = args.next()
            elif arg == '--install-headers':                    opt_install_headers = args.next()
            elif arg == '--python-tag':                         pass
            elif arg == '--record':                             opt_record = args.next()
            elif arg == '--single-version-externally-managed':  pass
            else:
               raise Exception(f'Unrecognised arg: {arg}')

        assert command, 'No command specified'

        _log(f'handle_argv(): Handling command={command}')
        if 0:   pass
        elif command == 'bdist_wheel':  self.build_wheel(opt_dist_dir)
        elif command == 'clean':        self.argv_clean(opt_all)
        elif command == 'dist_info':    self.argv_dist_info(opt_egg_base)
        elif command == 'egg_info':     self.argv_egg_info(opt_egg_base)
        elif command == 'install':      self.argv_install(opt_record)
        elif command == 'sdist':        self.build_sdist(opt_dist_dir)
        else:
            assert 0, f'Unrecognised command: {command}'

        _log(f'handle_argv(): Finished handling command={command}')


    def __str__(self):
        return ('{'
            f'name={self.name!r}'
            f' version={self.version!r}'
            f' root_sep={self.root_sep!r}'
            f' summary={self.summary!r}'
            f' description={self.description!r}'
            f' classifiers={self.classifiers!r}'
            f' author={self.author!r}'
            f' author_email ={self.author_email!r}'
            f' url_docs={self.url_docs!r}'
            f' url_home ={self.url_home!r}'
            f' url_source={self.url_source!r}'
            f' url_tracker={self.url_tracker!r}'
            f' url_changelog={self.url_changelog!r}'
            f' keywords={self.keywords!r}'
            f' platform={self.platform!r}'
            f' license={self.license!r}'
            f' license_files={self.license_files!r}'
            f' fn_build={self.fn_build!r}'
            f' fn_sdist={self.fn_sdist!r}'
            f' fn_clean={self.fn_clean!r}'
            '}'
            )


    def _metainfo(self):
        '''
        Returns text for `.egg-info/PKG-INFO` file, or `PKG-INFO` in an sdist
        `.tar.gz` file, or `...dist-info/METADATA` in a wheel.
        '''
        # 2021-04-30: Have been unable to get multiline content working on
        # test.pypi.org so we currently put the description as the body after
        # all the other headers.
        #
        ret = ['']
        def add(key, value):
            if value is not None:
                assert '\n' not in value, f'key={key} value contains newline: {value!r}'
                ret[0] += f'{key}: {value}\n'
        add('Metadata-Version', '1.2')
        add('Name', self.name)
        add('Version', self.version)
        add('Summary', self.summary)
        #add('Description', self.description)
        add('Home-page', self.url_home)
        add('Platform', self.platform)
        add('Author', self.author)
        add('Author-email', self.author_email)
        if self.license:        add('License', self.license)
        if self.url_source:     add('Home-page', f'Source, {self.url_source}')
        if self.url_docs:       add('Home-page', f'Source, {self.url_docs}')
        if self.url_tracker:    add('Home-page', f'Source, {self.url_tracker}')
        if self.url_changelog:  add('Home-page', f'Source, {self.url_changelog}')
        if self.keywords:
            add('Keywords', self.keywords)
        if self.classifiers:
            classifiers2 = self.classifiers
            if isinstance(classifiers2, str):
                classifiers2 = classifiers2.split('\n')
            for c in classifiers2:
                add('Classifier', c)
        ret = ret[0]

        # Append description as the body
        if self.description:
            ret += '\n' # Empty line separates headers from body.
            ret += self.description.strip()
            ret += '\n'
        return ret

    def _path_relative_to_root(self, path):
        '''
        Returns `(path_abs, path_rel)`, where `path_abs` is absolute path and
        `path_rel` is relative to `self.root_sep`.

        Interprets `path` as relative to `self.root_sep` if not absolute.

        We use `os.path.realpath()` to resolve any links.

        Assert-fails if `path` is not within `self.root_sep`.
        '''
        if os.path.isabs(path):
            p = path
        else:
            p = os.path.join(self.root_sep, path)
        p = os.path.realpath(os.path.abspath(p))
        assert p.startswith(self.root_sep), f'Path not within root={self.root_sep}: {path}'
        p_rel = os.path.relpath(p, self.root_sep)
        return p, p_rel

    def _fromto(self, p):
        '''
        Returns `((from_abs, from_rel), (to_abs, to_rel))`.

        If `p` is a string we convert to `(p, p)`. Otherwise we assert that
        `p` is a tuple of two strings. Non-absolute paths are assumed to be
        relative to `self.root_sep`.

        `from_abs` and `to_abs` are absolute paths, asserted to be within
        `self.root_sep`.

        `from_rel` and `to_rel` are derived from the `_abs` paths and are
        `relative to self.root_sep`.
        '''
        ret = None
        if isinstance(p, str):
            ret = p, p
        elif isinstance(p, tuple) and len(p) == 2:
            from_, to_ = p
            if isinstance(from_, str) and isinstance(to_, str):
                ret = from_, to_
        assert ret, 'p should be str or (str, str), but is: {p}'
        from_, to_ = ret
        return self._path_relative_to_root(from_), self._path_relative_to_root(to_)


# Functions that might be useful.
#

def git_items( directory, submodules=False):
    '''
    Helper for `pipcl.Package`'s `fn_sdist()` callback.

    Returns list of paths for all files known to git within `directory`. Each
    path is relative to `directory`.

    `directory` must be somewhere within a git checkout.

    We run a 'git ls-files' command internally.
    '''
    command = 'cd ' + directory + ' && git ls-files'
    if submodules:
        command += ' --recurse-submodules'
    text = subprocess.check_output( command, shell=True)
    ret = []
    for path in text.decode('utf8').strip().split( '\n'):
        path2 = os.path.join(directory, path)
        # Sometimes git ls-files seems to list empty/non-existant directories
        # within submodules.
        #
        if not os.path.exists(path2):
            _log(f'*** Ignoring git ls-files item that does not exist: {path2}')
        elif os.path.isdir(path2):
            _log(f'*** Ignoring git ls-files item that is actually a directory: {path2}')
        else:
            ret.append(path)
    return ret


def parse_pkg_info(path):
    '''
    Parses a `PKJG-INFO` file, each line is `<key>: <value>\n`. Returns a dict.
    '''
    ret = dict()
    with open(path) as f:
        for line in f:
            s = line.find(': ')
            if s >= 0 and line.endswith('\n'):
                k = line[:s]
                v = line[s+2:-1]
                ret[k] = v
    return ret


# Implementation helpers.
#

def _log(text=''):
    '''
    Logs lines with prefix.
    '''
    for line in text.split('\n'):
        print(f'pipcl.py: {line}')
    sys.stdout.flush()


class _Record:
    '''
    Internal - builds up text suitable for writing to a RECORD item, e.g.
    within a wheel.
    '''
    def __init__(self):
        self.text = ''

    def add_content(self, content, to_):
        if isinstance(content, str):
            content = content.encode('utf8')
        h = hashlib.sha256(content)
        digest = h.digest()
        digest = base64.urlsafe_b64encode(digest)
        self.text += f'{to_},sha256={digest},{len(content)}\n'

    def add_file(self, from_, to_):
        with open(from_, 'rb') as f:
            content = f.read()
        self.add_content(content, to_)

    def get(self):
        return self.text







mupdf-1.21.1-source/scripts/pypackage.py

#!/usr/bin/env python3

'''
Support for creating Python wheels and uploading to pypi.org.

Overview:

    Support for building sdist, building wheels locally/remotely, uploading
    sdist and wheels to pypi.org, testing that 'pip install <package-name>'
    works.

    Requires a setup.py in the root of the tree.

    When building wheels, on Unix we use a manylinux docker container, on
    Windows we use the 'py' command to find different installed Pythons.

    May require installation of python-venv or similar package.

    On Unix one can get an interactive session inside the manylinux docker
    container with:
        docker exec -it pypackage bash
'''


import distutils.util
import doctest
import glob
import os
import platform
import re
import shlex
import shutil
import sys
import tarfile
import time

import jlib


log = jlib.log


def system(
        command,
        raise_errors=True,
        return_output=False,
        prefix=None,
        caller=1,
        bufsize=-1,
        env_extra=None,
        ):
    '''
    Runs a command. See jlib.system()'s docs for details.
    '''
    return jlib.system(
            command,
            verbose=True,
            raise_errors=raise_errors,
            out='return' if return_output else 'log',
            prefix=prefix,
            caller=caller+1,
            bufsize=bufsize,
            env_extra=env_extra,
            )


def windows():
    s = platform.system()
    return s == 'Windows' or s.startswith('CYGWIN')

def linux():
    s = platform.system()
    return s == 'Linux'

def macos():
    s = platform.system()
    return s == 'Darwin'

def openbsd():
    s = platform.system()
    return s == 'OpenBSD'


def env_string_to_dict( text):
    '''
    Converts string containing shell-style space-separated name=value pairs,
    into a dict. <text> can also be a list of strings, or a dict.
    '''
    if isinstance( text, dict):
        return text
    ret = dict()
    if text:
        if isinstance( text, str):
            text = text,
        for t in text:
            for item in shlex.split( t):
                n, v = item.split( '=', 1)
                assert n not in ret
                ret[ n] = v
    return ret


def make_tag(py_version=None):
    '''
    py_version:
        None or E.g. '3.9.4'. If None we use native Python version.
    cpu:
    '''
    # Find platform tag used in wheel filename, as described in
    # PEP-0425. E.g. 'openbsd_6_8_amd64', 'win_amd64' or 'win32'.
    #
    tag_platform = distutils.util.get_platform().replace('-', '_').replace('.', '_')

    if py_version is None:
        py_version = platform.python_version()
    # Get two-digit python version, e.g. 3.8 for python-3.8.6.
    #
    tag_python = ''.join(py_version.split('.')[:2])

    # Final tag is, for example, 'py39-none-win32', 'py39-none-win_amd64'
    # or 'py38-none-openbsd_6_8_amd64'.
    #
    tag = f'cp{tag_python}-none-{tag_platform}'
    return tag


# We keep track of all the venv's we have created so that we can avoid
# unnecessarily running pip --upgrade. todo: check this is actually necessary.
venv_installed = set()

def venv_run(
        commands,
        venv='pypackage-venv',
        py=None,
        clean=False,
        return_output=False,
        directory=None,
        prefix=None,
        pip_upgrade=True,
        bufsize=-1,
        raise_errors=True,
        env_extra=None,
        ):
    '''
    Runs commands inside Python venv, joined by &&.

    commands:
        List of commands to run.
    venv:
        Name of venv to create and use. Relative to <directory> if <directory>
        is not None.
    py:
        Python to run. If None we use sys.executable.
    clean:
        If true we first delete any existing <venv>. For safety we assert that
        <venv> starts with 'pypackage-venv'.
    directory:
        Directory in which to create venv and run <commands>. If None we use
        the current directory.
    prefix:
        Prefix to prepend to each output line.
    pip_upgrade:
        If true (the default) we do 'pip install --upgrade pip' before running
        <commands>.
    bufsize:
        Use 0 if we expect interactive prompts.
    '''
    if isinstance(commands, str):
        commands = [commands]
    if py is None:
        py = 'py' if windows() else sys.executable

    def make_command( commands):
        if windows():
            command = '&&'.join( commands)
            if platform.system().startswith('CYGWIN'):
                command = f'cmd.exe /c {shlex.quote(command)}'
        else:
            command = ' && '.join( commands)
        return command

    pre = []
    if directory:
        pre.append( f'cd {directory}')
    pre.append( f'{py} -m venv {venv}')

    if windows():
        pre.append( f'{venv}\\Scripts\\activate.bat')
    else:
        pre.append( f'. {venv}/bin/activate')
    post = [f'deactivate']

    if clean or venv not in venv_installed:
        if clean:
            assert venv.startswith('pypackage-venv')
            log('Removing directory to get clean venv: {venv}')
            shutil.rmtree(venv, ignore_errors=1)
        venv_installed.add(venv)

        if pip_upgrade:
            pre.append( 'pip install --upgrade pip')
            if windows():
                # It looks like first attempt to upgrade pip can fail with
                # 'EnvironmentError: [WinError 5] Access is denied'. So we make an
                # extra first attempt.
                log( f'Running dummy install/upgrade of pip.')
                e = system(make_command( pre + post), raise_errors=False, prefix=prefix)
                if e:
                    log(f'[Ignoring error from dummy run of pip install/upgrade on Windows.]')

    return system(
            make_command( pre + commands + post),
            raise_errors=raise_errors,
            return_output=return_output,
            prefix=prefix,
            bufsize=bufsize,
            env_extra=env_extra,
            )


def check_sdist(sdist):
    '''
    Checks sdist with 'twine check'.
    '''
    venv_run([
            f'pip install twine',
            f'twine check {sdist}',
            ])


def check_wheel(wheel):
    '''
    Checks wheel with 'twine check'.
    '''
    # We don't install and use check-wheel-contents, because it thinks
    # top-level .dll files are incorrect.
    venv_run([
            f'pip install twine',
            #f'check-wheel-contents {wheel}',
            f'twine check {wheel}',
            ])


def find_new_files(pattern, t):
    '''
    Returns list of files matching <pattern> whose mtime is >= t.
    '''
    paths = glob.glob(pattern)
    paths_new = []
    for path in paths:
        tt = os.path.getmtime(path)
        if tt >= t:
            paths_new.append(path)
    return paths_new


def find_new_file(pattern, t):
    '''
    Finds file matching <pattern> whose mtime is >= t. Raises exception if
    there isn't exactly one such file.
    '''
    paths_new = find_new_files(pattern, t)

    if len(paths_new) == 0:
        raise Exception(f'No new file found matching glob: {pattern}')
    elif len(paths_new) > 1:
        text = f'More than one file found matching glob: {pattern}\n'
        for path in paths_new:
            text += f'    {path}\n'
        raise Exception(text)

    return paths_new[0]


def make_sdist(package_directory, out_directory, env=''):
    '''
    Creates sdist from source tree <package_directory>, in <out_directory>. Returns
    the path of the generated sdist.
    '''
    os.makedirs(out_directory, exist_ok=True)
    env_extra = env_string_to_dict( env)
    t = time.time()
    command = (
            f'cd {os.path.relpath(package_directory)}'
            f' && {sys.executable} ./setup.py sdist -d "{os.path.relpath(out_directory, package_directory)}"'
            )
    system(command, env_extra=env_extra)

    # Find new file in <sdist_directory>.
    sdist = find_new_file(f'{out_directory}/*.tar.gz', t)
    check_sdist(sdist)

    return sdist


def make_linux(
        sdist,
        abis=None,
        out_dir=None,
        test_direct_install=False,
        install_docker=None,
        docker_image=None,
        pull_docker_image=None,
        container_name=None,
        ):
    '''
    Builds Python wheels using a manylinux container.

        sdist:
            Pathname of sdist file; we copy into container and extract there.
        abis
            List of string python versions for which we build
            wheels. Any '.' are removed and we then take the first two
            characters. E.g. ['3.8.4', '39'] is same as ['38', '39'].
        out_dir
            If not None, the directory into which we generated wheels.
        test_direct_install
            If true we run 'pip install <sdist>' in the container.
            If None we default to false.
        install_docker
            If true we attempt to install docker (currently specific to
            Debian/Devuan).
            If None we default to false.
        docker_image
            Name of docker image to use.
            If None we default to: quay.io/pypa/manylinux2014_x86_64
        pull_docker_image
            If true we run 'docker pull ...' to update the image.
            If None we default to true.
        container_name
            Name to use for the container.
            If None we default to 'pypackage'.

    Returns wheels, a list of wheel pathnames.
    '''
    if abis is None:
        abis = ['37', '38', '39']
    if test_direct_install is None:
        test_direct_install = False
    if install_docker is None:
        install_docker = False
    if docker_image is None:
        docker_image='quay.io/pypa/manylinux2014_x86_64'
    if pull_docker_image is None:
        pull_docker_image = True
    if container_name is None:
        container_name = 'pypackage'

    io_directory = 'pypackage-io'

    assert sdist.endswith('.tar.gz')
    sdist_leaf = os.path.basename(sdist)    # e.g. mupdf-1.18.0.20210504.1544.tar.gz
    package_root = sdist_leaf[ : -len('.tar.gz')]   # e.g. mupdf-1.18.0.20210504.1544

    check_sdist(sdist)

    if install_docker:
        # Note that if docker is not already installed, we will
        # need to add user to docker group, e.g. with:
        #   sudo usermod -a -G docker $USER
        system('sudo apt install docker.io')

    # Copy sdist into what will be the container's /io/ directory.
    #
    os.makedirs( io_directory, exist_ok=True)
    system( f'rsync -ai {sdist} {io_directory}/')

    if pull_docker_image:
        # Ensure we have latest version of the docker image.
        #
        system(f'docker pull {docker_image}')

    if 1:
        # Ensure docker instance is created and running. Also give it a name
        # <container_name> so we can refer to it below.
        #
        # '-itd' ensures docker instance runs in background.
        #
        # With '-v HOST:CONTAINER', HOST must be absolute path.
        #
        # It's ok for this to fail - container is already created and running.
        #
        e = system(
            f' docker run'
            f' -itd'
            f' --name {container_name}'
            f' -v {os.path.abspath(io_directory)}:/io'
            f' {docker_image}'
            ,
            raise_errors=False,
            )
        log(f'docker run: ignoring any error. e={e}')

        # Start docker instance if not already started.
        #
        e = system(f'docker start {container_name}', raise_errors=False,)
        log(f'docker start: e={e}')

    def docker_system(command, prefix='', return_output=False):
        '''
        Runs specified command inside container. Runs via bash so <command>
        can contain shell constructs. If return_output is true, we return the
        output text.
        '''
        command = command.replace('"', '\\"')
        # Manylinux container doesn't seem to have a python3
        # command/alias, which can break builds. Can't get alias to work. Have tried
        # defining a bash function but this also seems to be ignored by the time
        # we are in make:
        #   command = f'docker exec {container_name} bash -c "function python3 {{ python3.9 \\$* ; }} ; {command}"'
        #
        # So instead we create a softlink.
        #
        command = f'docker exec {container_name} bash -c "ln -fs \\`which python3.9\\` /bin/python3 && {command}"'
        log(f'Running: {command}')
        return system(
                command,
                return_output=return_output,
                prefix=None if return_output else f'container: {prefix}',
                caller=2,
                )

    if test_direct_install:
        # Test direct intall from sdist.
        #
        docker_system( f'pip3 -vvv install /io/{sdist_leaf}')

    container_pythons = []
    for abi in abis:
        vv = abi.replace('.', '')[:2] # E.g. '38' for Python-3.8.
        pattern = f'/opt/python/cp{vv}-cp{vv}*'
        paths = docker_system(f'ls -d {pattern}', return_output=1)
        log(f'vv={vv}: paths={paths!r}')
        paths = paths.strip().split('\n')
        assert len(paths) == 1, f'No single match for glob pattern in container. pattern={pattern}: {paths}'
        container_pythons.append( (vv, paths[0]))

    # In the container, extract <sdist>; we will use the extracted sdist to
    # build wheels.
    #
    docker_system( f'tar -xzf /io/{sdist_leaf}')

    # Build wheels inside container.
    wheels = []
    for vv, container_python in container_pythons:
        log(f'Building wheel with python {vv}: {container_python}')

        # Build wheel.
        t = time.time()
        docker_system(
                f'cd {package_root} && {container_python}/bin/python ./setup.py --dist-dir /io bdist_wheel',
                prefix=f'{container_python}: '
                )

        # Find new wheel.
        wheel = find_new_file(f'{io_directory}/{package_root}-cp{vv}-none-*.whl', t)
        wheels.append(wheel)
        check_wheel(wheel)
        if out_dir:
            # Rename the wheel to be a manylinux wheel so it can be uploaded to
            # pypi.org.
            #
            leaf = os.path.basename(wheel)
            m = re.match('^([^-]+-[^-]+-[^-]+-[^-]+-)linux(_[^.]+.whl)$', leaf)
            assert m, f'Cannot parse wheel: {wheel!r}'
            leaf2 = f'{m.group(1)}manylinux2014{m.group(2)}'
            log(f'changing leaf from {leaf} to {leaf2}')
            os.makedirs(out_dir, exist_ok=1)
            shutil.copy2(wheel, f'{out_dir}/{leaf2}')

    log( f'wheels are ({len(wheels)}):')
    for wheel in wheels:
        log( f'    {wheel}')

    return wheels


def make_unix_native(
        sdist,
        out_dir=None,
        test_direct_install=False,
        ):
    '''
    Makes wheel on native system.
    '''
    assert sdist.endswith('.tar.gz')
    sdist_leaf = os.path.basename(sdist)    # e.g. mupdf-1.18.0.20210504.1544.tar.gz
    package_root = sdist_leaf[ : -len('.tar.gz')]   # e.g. mupdf-1.18.0.20210504.1544

    check_sdist(sdist)
    # Extact sdist and run setup.py to build wheel inside the extracted
    # tree. We make basic checks that extraction will extract to a single
    # subdirectory.
    #
    log(f'Extracting sdist={sdist}')
    directory = jlib.untar( sdist)

    if out_dir is None:
        out_dir = 'pypackage-out'
    out_dir2 = os.path.relpath(os.path.abspath(out_dir), directory)
    t = time.time()
    system( f'cd {directory} && {sys.executable} setup.py -d {out_dir2} bdist_wheel')
    wheel = find_new_file(f'{out_dir}/*.whl', t)
    check_wheel(wheel)
    return [wheel]


def windows_python_from_abi(abi):
    '''
    Returns (cpu, python_version, py).
    '''
    cpu, python_version = abi.split('-')
    python_version = '.'.join(python_version)
    assert cpu in ('x32', 'x64')
    py = f'py -{python_version}-{cpu[1:]}'
    return cpu, python_version, py


def make_windows(
        sdist,
        abis=None,
        out_dir=None,
        ):
    '''
    Builds Python wheels on Windows.

    sdist:
        Pathname of sdist; we extract it and generate wheels inside the
        extracted tree. Note that this means that running a second time with
        the same sdist will not be a clean build.

    abis:
        List of <cpu>-<pythonversion> strings.
            cpu:
                'x32' or 'x64'
            pythonversion:
                String version number, may contain '.' characters, e.g. '3.8'
                or '39'.
    out_dir:
        Directory into which we copy the generated wheels. Defaults to
        'pypackage-out'.

    Returns wheels, a list of wheel pathnames.
    '''
    log(f'sdist={sdist} abis={abis} out_dir={out_dir}')
    assert windows()
    if abis is None:
        abis = ['x32-38', 'x32-39', 'x64-38', 'x64-39']
    if out_dir is None:
        out_dir = 'pypackage-out'

    # Extact sdist and run setup.py to build wheel inside the extracted
    # tree. We make basic checks that extraction will extract to a single
    # subdirectory.
    #
    log(f'Extracting sdist={sdist}')
    directory = jlib.untar( sdist)

    os.makedirs(out_dir, exist_ok=True)
    out_dir2 = os.path.relpath(os.path.abspath(out_dir), directory)

    wheels = []
    for abi in abis:
        cpu, python_version, py = windows_python_from_abi(abi)
        t = time.time()
        log(f'*** Running venv_run() with directory={directory} os.getcwd()={os.getcwd()}')
        venv_run(
                [
                f'pwd',
                f'python setup.py -d {out_dir2} bdist_wheel',
                ],
                py=py,
                directory=directory,
                prefix=f'{python_version}-{cpu} wheel build: ',
                )
        wheel = find_new_file(f'{out_dir}/*.whl', t)
        check_wheel(wheel)
        wheels.append(wheel)

    return wheels


def test_internal(test_command, package_name, pip_install_arg, py):
    if test_command == '.':
        test_command = ''

    jlib.log('Testing {package_name=} {pip_install_arg=} {py=} {test_command!r=}')
    if not test_command:
        test_command = 'pypackage_test.py'
        code = (
                f'import {package_name}\n'
                f'print("Successfully imported {package_name}")\n'
                )
        log(f'Testing default code for package_name={package_name}:\n{code}')
        with open(test_command, 'w') as f:
            f.write(code)

    venv_run(
            [
            f'pip install {pip_install_arg}',
            f'python {test_command}',
            ],
            venv='pypackage-venv-test',
            py=py,
            clean=True,
            )

def test_local(test_command, wheels, py):
    # Find wheel matching tag output by running <py> ourselves with 'tag' arg.
    # inside a venv running <py>:
    log(f'Finding wheel tag for {py!r}')
    text = venv_run(
            f'python {sys.argv[0]} tag',
            return_output=True,
            venv='pypackage-venv-test',
            py=py,
            clean=True,
            pip_upgrade=False,  # Saves a little time.
            )
    m = re.search('tag: (.+)', text)
    assert m, f'Failed to find expected tag: ... in output text: {text!r}'
    tag = m.group(1).strip()    # Sometimes we get \r at end, so remove it here.
    py_py, py_abi, py_cpu = tag.split( '-')
    log(f'Looking for wheel matching tag {tag!r}')
    for wheel in wheels:
        wheel_name, wheel_version, wheel_py, wheel_abi, wheel_cpu = parse_wheel(wheel)
        if py_abi == 'none':
            eq = (wheel_py, wheel_cpu) == (py_py, py_cpu)
        else:
            eq = (wheel_py, wheel_abi, wheel_cpu) == (py_py, py_abi, py_cpu)
        if eq:
            log( f'Matching wheel: {wheel}')
            package_name = wheel_name
            pip_install_arg = wheel
            break
    else:
        text = f'Cannot find wheel matching: tag={tag!r}\n'
        text += f'Wheels are ({len(wheels)}):\n'
        for wheel in wheels:
            text += f'    {wheel}\n'
        assert 0, text
    test_internal(test_command, package_name, pip_install_arg, py)


def test_pypi(test_command, package_name, pypi_test, py):
    assert package_name, f'Cannot test installation from pypi.org because no package name specified.'
    pip_install_arg = ''
    if pypi_test:
        pip_install_arg += '-i https://test.pypi.org/simple '
    pip_install_arg += package_name
    test_internal(test_command, package_name, pip_install_arg, py)


def test(test_command, package_name, wheels, abis, pypi, pypi_test, py):
    '''
    If on Windows and <py> is false, we run test() with a python for
    each wheel in <wheels>.

    test_command:
        .
    package_name:
        Can be None if we are using <wheels>.
    wheels:
        List of wheels, used if pypi is false.
    pypi:
        If true, install from pypi.org or test.pypi.org if pypi_test is true.
    pypi_test:
        If true, pypi installs from test.pypi.org.
    py:
        Python command. If None, on Windows we test ABI from each wheel,
        otherwise we use native python.
    '''
    if not py and windows():
        if wheels:
            # Test with each wheel.
            log('Testing for python implied by each wheel.')
            for wheel in wheels:
                name, version, py, none, cpu = parse_wheel(wheel)
                pyv = f'{py[2]}.{py[3]}'
                cpu_bits = 64 if cpu == 'win_amd64' else 32
                py = f'py -{pyv}-{cpu_bits}'
                if package_name is None:
                    package_name = name
                if pypi:
                    test_pypi(test_command, package_name, pypi_test, py)
                else:
                    test_local(test_command, wheels, py)
        else:
            assert pypi, f'No wheels specified; need to use *pypi.org.'
            assert package_name, f'No wheels specified; need package_name.'
            # Test with each ABI.
            for abi in abis:
                cpu, python_version, py = windows_python_from_abi(abi)
                jlib.log('Testing with {package_name=} {pypi_test=} {py=}')
                test_pypi(test_command, package_name, pypi_test, py)
    else:
        if not py:
            if windows():
                log('Using default python "py".')
                py = 'py'
            else:
                log('Using default python: {sys.executable=}')
                py = sys.executable
        if pypi:
            test_pypi(test_command, package_name, pypi_test, py)
        else:
            test_local(test_command, wheels, py)


def parse_remote(remote):
    '''
    Specification of remote machine and directory.

    text:
        Optional jump host, remote host, directory, sync directories:
            [ssh <extra>] [<jump-host>::][<user>@]<host>[:<port>][:<remote-dir>]

    Basic user at remote host:
        >>> parse_remote( 'user@host:')
        ('ssh user@host', '')

    Specify remote directory:
        >>> parse_remote( 'user@host:dir')
        ('ssh user@host', 'dir/')

    Specify a jump host:
        >>> parse_remote( 'juser@jhost::user@host:dir')
        ('ssh -J juser@jhost user@host', 'dir/')

    Specify extra ssh args, and a port for the jump host:
        >>> parse_remote( 'ssh -F julian-tools/ssh-config julian@miles.ghostscript.com:5222::julian@mac2019:foo')
        ('ssh -F julian-tools/ssh-config -J julian@miles.ghostscript.com:5222 julian@mac2019', 'foo/')
    '''
    re_user_at = '(?P<user_at>[^@]+@)'                          # <user>@
    re_host = '(?P<host>[^:@]+)'                                # <host>
    re_user_host = f'(?P<user_at_host>{re_user_at}?{re_host})'  # [<user>@]<host>
    re_directory = '(:(?P<directory_name>[^:,]*))'              # :<directory>
    re_sync_directories = '(?P<directories>(,[^,:]*)*)'         # [,<sync-directory>]*
    re_ssh_extra = '((?P<ssh_extra>ssh [^@]+) )'                # ssh *
    re_port = '(:(?P<port>[0-9]+))'                             # :<port>
    re_jump = f'((?P<jump>{re_user_at}{re_host}{re_port}?)::)'  # [<juser>@]<jhost>::
    re_jump = re_jump.replace( 'user_at', 'jump_user_at')
    re_jump = re_jump.replace( 'host', 'jump_host')

    m = re.match( f'^{re_ssh_extra}?{re_jump}?{re_user_host}{re_directory}?$', remote)
    assert m, f'Expected [[<user>@]<jumphost>::][<user>@]<hostname>:[<directory>] but: {text!r}'

    ssh_extra = m.group('ssh_extra')
    jump = m.group('jump')
    user_at = m.group('user_at') or ''
    host = m.group('host')
    directory = m.group('directory_name')
    jump = f' -J {jump}' if jump else ''
    ssh = ssh_extra if ssh_extra else 'ssh'
    ssh += f'{jump} {user_at}{host}'
    if directory and not directory.endswith('/'):
        directory += '/'
    return ssh, directory


def wheels_for_sdist(sdist, outdir):
    '''
    Returns list of paths of wheels in <outdir> that match <sdist>.
    '''
    m = re.match('^([^-]+)-([^-]+)[.]tar.gz$', os.path.basename(sdist))
    assert m, f'Bad sdist name, expected .../<name>-<version>.tar.gz: {sdist!r}'
    name_version = f'{m.group(1)}-{m.group(2)}-'
    ret = []
    for i in os.listdir(outdir):
        if i.startswith(name_version) and i.endswith('.whl'):
            ret.append(os.path.join(outdir, i))
    return ret


def parse_sdist(sdist):
    '''
    Parses leafname of sdist, returning (name, version).
    '''
    m = re.match('^([^-]+)-([^-]+)[.]tar.gz$', os.path.basename(sdist))
    assert m, f'Unable to parse sdist: {sdist!r}'
    return m.group(1), m.group(2)


def parse_wheel(wheel):
    m = re.match('^([^-]+)-([^-]+)-([^-]+)-([^-]+)-([^-]+)[.]whl$', os.path.basename(wheel))
    assert m, f'Cannot parse wheel path: {wheel}'
    name, version, py, none, cpu = m.group(1), m.group(2), m.group(3), m.group(4), m.group(5)
    return name, version, py, none, cpu

def upload( files, pypi_test):
    log(f'Uploading ({len(files)}')
    for file_ in files:
        log(f'    {file_}')
    while 1:
        try:
            venv_run([
                    f'pip install twine',
                    f'python -m twine upload --disable-progress-bar {"--repository testpypi" if pypi_test else ""} {" ".join(files)}',
                    ],
                    bufsize=0,  # So we see login/password prompts.
                    raise_errors=True,
                    )
        except Exception  as e:
            jlib.log( 'Failed to upload: {e=}')
            input( jlib.log_text( 'Press <enter> to retry... ').strip())
        else:
            break

def ensure_swig_windows():
    '''
    Downloads and extracts swig on windows, and adds to $PATH.
    '''
    assert windows()
    import stat
    import urllib.request
    import zipfile
    import subprocess
    name = 'swigwin-4.0.2'
    swig_local = f'{name}/swig.exe'

    if not os.path.exists( swig_local):
        if not os.path.exists( f'{name}.zip'):
            # Download swig .zip file/
            url = f'http://prdownloads.sourceforge.net/swig/{name}.zip'
            log( 'Downloading Windows SWIG from: {url}')
            with urllib.request.urlopen( url) as response:
                with open( f'{name}.zip-', 'wb') as f:
                    shutil.copyfileobj(response, f)
            os.rename( f'{name}.zip-', f'{name}.zip')

        # Extract swig from .zip file.
        log( 'Extracting {name}.zip')
        z = zipfile.ZipFile(f'{name}.zip')
        name0 = f'{name}-0'
        os.mkdir( name0)
        z.extractall( name0)
        os.rename( f'{name0}/{name}', name)
        remove( name0)

        # Need to make swig.exe executable.
        swig_local_stat = os.stat( swig_local)
        os.chmod( swig_local, swig_local_stat.st_mode | stat.S_IXUSR | stat.S_IXGRP | stat.S_IXOTH)

    # Add to $PATH if necessary.
    path_element = os.path.abspath( name)
    sep = ';' if platform.system() == 'Windows' else ':'
    if path_element not in os.environ[ 'PATH'].split( sep):
        log( 'Adding to $PATH: {sep}{path_element}')
        os.environ[ 'PATH'] += f'{sep}{path_element}'

    if 0:
        swig_local_dir_abs = os.path.abspath( name)
        sep = ';' if platform.system() == 'Windows' else ':'
        os.environ[ 'PATH'] += f'{sep}{swig_local_dir_abs}'
        print( f'$PATH: {os.environ["PATH"]}', file=sys.stderr)
    if 0:
        shutil.copy2( swig_local, 'swig.exe')

    if 0:
        # Test swig runs ok.
        log( 'Checking we can run swig.')
        subprocess.run( 'swig -help', shell=True, check=True,  env=os.environ)


def build_cibuildwheel( sdist, args, env, outdir):
    '''
    Builds wheels by running cibuildwheel in a venv.

    sdist:
        An sdist file.
    args:
        None or string of extra args to pass to cibuildwheel.
    env:
        Extra of environmental variable settings, as dict of name=value pairs
        or string of space-separated name=value pairs or sequence of such
        strings.

        For example: 'CIBW_BUILD="*-cp39-*x86_64*" CIBW_SKIP="*musllinux*"'

    Returns list of created wheel filenames.
    '''
    log( 'Building wheels using cibuildwheel from {sdist=}. {=args env outdir}')
    # We always need to specify 'cibuildwheel --platform ...'
    # because auto always seems to fail even on devuan.
    if linux():
        platform = 'linux'
    elif windows():
        platform = 'windows'
        ensure_swig_windows()
    elif macos():
        platform = 'macos'
    else:
        platform = 'auto'
    env_extra = env_string_to_dict( env)
    jlib.log( '{env_extra=}')
    t = time.time()
    command = f'cibuildwheel --output-dir {outdir} --platform {platform}'
    if args:
        command += f' {args}'
    command += f' {sdist}'
    venv_run(
            [
                f'pip install cibuildwheel',
                command,
            ],
            env_extra=env_extra,
            )
    wheels = find_new_files( f'{outdir}/*.whl', t)
    return wheels


def main():

    sdist = None
    wheels = []
    pypi_test = 1
    abis = None
    outdir = 'pypackage-out'
    remote = None

    if windows():
        pass
    else:
        manylinux_container_name = None
        manylinux_install_docker = False
        manylinux_docker_image = None
        manylinux_pull_docker_image = None

    parser = jlib.Arg('', required=1, help=__doc__,
            subargs=[
                jlib.Arg('abis <abis>',
                        help=f'''
                        Set ABIs to build, comma-separated. Default is {abis}.

                        If 'build --cibuild' is to be used, these items should
                        be cibuildwheel style and separators can be commas or
                        spaces. For example:

                            abis cp39-manylinux_x86_64,cp310-manylinux_x86_64
                            abis 'cp39-manylinux_x86_64 cp310-manylinux_x86_64'
                        ''',
                        ),
                jlib.Arg('build', help='Build wheels.', multi=True,
                        subargs = [
                            jlib.Arg('-r <uri>',
                                    help='''
                                    Build on specified remote machine
                                    [<user>@]<host>:[<directory>] and copy them
                                    back to local machine.
                                    ''',
                                    ),
                            jlib.Arg('-a <abis>',
                                    help='''
                                        Set ABIs to build remotely, comma-separated.
                                        '''
                                    ),
                            jlib.Arg('-t',
                                    help='''
                                    Run basic "test ." import test. On Windows
                                    this is is done for each wheel we have
                                    built by running "py <abi>"; otherwise we
                                    only test with native python.
                                    ''',
                                    ),
                            jlib.Arg('--cibuildwheel',
                                    help='''
                                        Use cibuildwheel instead of our own
                                        Linux docker/manylinux and Windows-py
                                        code.
                                        ''',
                                    subargs = [
                                        jlib.Arg('--args <args>',
                                            help='''
                                                Extra args to specify to
                                                cibuildwheel.
                                                ''',
                                            ),
                                        jlib.Arg('--env <env>',
                                            multi=True,
                                            help='''
                                                Extra environmental
                                                variables to specify when
                                                running cibuildwheel, as
                                                space-separated name=value
                                                items. For example:

                                                    --env 'CIBW_BUILD=cp* CIBW_SKIP="*musllinux* pp*"'
                                                ''',
                                            ),
                                        ]
                                    ),
                            ],
                        ),
                jlib.Arg('doctest', help='Run doctest'),
                jlib.Arg('pypi-test <test>',
                        help='Whether to use test.pypi.org.',
                        ),
                jlib.Arg('remote', multi=True,
                        help='''
                        Sync to and run pypackage.py on remote machine.
                        ''',
                        subargs=[
                            jlib.Arg('-s <files>',
                                    help='''
                                    Comma-separated files to sync to remote
                                    machine. (pypackage.py is always synced.)
                                    ''',
                                    ),
                            jlib.Arg('-a <args>',
                                    help='''
                                    Args to pass to pypackage.py on remote
                                    machine.
                                    ''',
                                    ),
                            jlib.Arg('<uri>', required=1,
                                    help='''
                                    The remote machine:
                                    [<user>@]<host>:[<directory>]
                                    ''',
                                    ),
                            ],
                        ),
                jlib.Arg('sdist <path>',
                        help='''
                        Name of preexisting sdist file to use or Python package
                        directory (e.g. containing setup.py) in which to build
                        a new sdist.
                        ''',
                        ),
                jlib.Arg('tag', help='Internal use only.'),
                jlib.Arg('test',
                        help='''
                        Run test programme. If <command> is '.' or '', we
                        instead run a temporary test programme that imports the
                        package. Uses list of wheels from "wheels <pattern>"
                        or "build ...", otherwise uses ABIs (default or as
                        specified with 'abis ...').
                        ''',
                        multi=True,
                        subargs = [
                            jlib.Arg('-p <python>',
                                    help='''
                                    Set python to run. If not specified, on
                                    Windows we test with each wheel/abi's
                                    matching python, otherwise we use default
                                    python.
                                    ''',
                                    ),
                            jlib.Arg('--pypi <package-name>',
                                    help='''
                                    Install specified package from pypi before
                                    running test; otherwise we install from
                                    local wheels.
                                    ''',
                                    ),
                            jlib.Arg('<command>', required=1,
                                    help='The test command to run.',
                                    ),
                            ],
                        ),
                jlib.Arg('upload',
                        help='Upload sdist and all matching wheels to pypi.',
                        ),
                jlib.Arg('upload-wheels',
                        help='''
                        Upload specific wheels to pypi, as specified by 'wheels ...'.
                        '''
                        ),
                jlib.Arg('wheels <pattern>',
                        help='''
                        Specify pre-existing wheels using glob pattern. A "*"
                        is appended if does not end with ".whl".
                        ''',
                        ),
                ],
            )

    args = parser.parse(sys.argv[1:])

    # Need to handle args in particular order because some depend on others.
    #
    if args.abis:
        abis_prev = abis
        abis = args.abis.split(',')
        log(f'Changing abis from {abis_prev} to {abis}')

    if args.doctest:
        doctest.testmod()
    if args.sdist:
        if os.path.isfile(args.sdist.path):
            parse_sdist(args.sdist.path)
            sdist = args.sdist.path
        else:
            package_directory = args.sdist.path
            sdist = make_sdist(package_directory, outdir)

    if args.pypi_test:
        pypi_test = int(args.pypi_test.test)

    for build in args.build:
        assert sdist, f'build requires sdist'
        if build.r:
            # Do remote build.
            ssh_command, directory = parse_remote(build.r.uri)
            local_dir = os.path.dirname(__file__)

            # Rsync to remote.
            command = (''
                    f'rsync -aP --rsh {shlex.quote(ssh_command)} {local_dir}/pypackage.py {local_dir}/jlib.py {sdist} :{directory}'
                    )
            system(command, prefix=f'{build.r.uri}:rsync-to: ')

            # Run build on remote.
            command_remote = ''
            if directory:
                command_remote += f'cd {directory} && '
            command_remote += f'./pypackage.py sdist {os.path.basename(sdist)}'
            if build.a:
                command_remote += f' abis {build.a.abis}'
            command_remote += ' build'

            if build.cibuildwheel:
                command_remote += f' --cibuildwheel'
                for env in build.cibuildwheel.env:
                    command_remote += ' --env ' + shlex.quote( env.env)
                if build.cibuildwheel.args:
                    command_remote += f' --args ' + shlex.quote(build.cibuildwheel.args.args)
            if build.t:
                # Also run basic import test.
                command_remote += ' -t'
            command = f'{ssh_command} {shlex.quote( command_remote)}'
            system(command, prefix=f'{build.r.uri}:ssh: ')

            # Copy remote wheels back to local machine.
            #
            sdist_prefix = os.path.basename( sdist)
            sdist_suffix = '.tar.gz'
            assert sdist_prefix.endswith( sdist_suffix)
            sdist_prefix = sdist_prefix[ : -len( sdist_suffix)]
            remote_pattern = f':{directory}pypackage-out/{sdist_prefix}*'
            command = f'rsync -ai --rsh {shlex.quote(ssh_command)} {shlex.quote(remote_pattern)} {outdir}/'
            system(command, prefix=f'{build.r.uri}:rsync-from: ')

        else:
            # Local build.
            if build.cibuildwheel is not None:
                # Use cibuildwheel.
                if 1:
                    env_extra = dict()
                    for env in build.cibuildwheel.env:
                        env_extra.update( env_string_to_dict( env.env))
                    wheels = build_cibuildwheel(
                            sdist,
                            build.cibuildwheel.args,
                            env_extra,
                            outdir,
                            )
                else:
                    log( 'Building wheels using cibuildwheel from sdist: {sdist}')
                    # We always need to specify 'cibuildwheel --platform ...'
                    # because auto always seems to fail even on devuan.
                    if linux():
                        platform = 'linux'
                    elif windows():
                        platform = 'windows'
                        ensure_swig_windows()
                    elif macos():
                        platform = 'macos'
                    else:
                        platform = 'auto'
                    env_extra = dict()
                    for env in build.cibuildwheel.env:
                        env_extra.update( env_string_to_dict( env.env))
                    t = time.time()
                    command = f'cibuildwheel --output-dir {outdir} --platform {platform}'
                    if build.cibuildwheel.args:
                        command += f' {build.cibuildwheel.args}'
                    command += f' {sdist}'
                    venv_run(
                            [
                                f'pip install cibuildwheel',
                                command,
                            ],
                            env_extra=env_extra,
                            )
                    wheels = find_new_files( f'{outdir}/*.whl', t)
            else:
                # Do builds ourselves.
                abis2 = abis
                if windows():
                    if not abis2:
                        abis2 = ['x32-38', 'x32-39', 'x64-38', 'x64-39']
                    wheels = make_windows(sdist, abis2, outdir)
                elif linux():
                    if not abis2:
                        abis2 = ['37', '38', '39']
                    wheels = make_linux(
                            sdist,
                            abis2,
                            outdir,
                            test_direct_install = False,
                            install_docker = manylinux_install_docker,
                            docker_image = manylinux_docker_image,
                            pull_docker_image = manylinux_pull_docker_image,
                            container_name = manylinux_container_name,
                            )
                else:
                    wheels = make_unix_native( sdist, outdir)

            log(f'sdist: {sdist}')
            for wheel in wheels:
                log(f'    wheel: {wheel}')
            if build.t:
                # Run basic import test.
                package_name, _ = parse_sdist(sdist)
                test('', package_name, wheels, abis, pypi=False, pypi_test=None, py=None)

    if args.tag:
        print(f'tag: {make_tag()}')

    if args.wheels:
        pattern = args.wheels.pattern
        if not pattern.endswith('.whl'):
            pattern += '*'
            log(f'Have appended "*" to get pattern={pattern!r}')
        wheels_raw = glob.glob(pattern)
        if not wheels_raw:
            log(f'Warning: no matches found for wheels pattern {pattern!r}.')
        wheels = []
        for wheel in wheels_raw:
            if wheel.endswith('.whl'):
                wheels.append(wheel)
        log(f'Found {len(wheels)} wheels with pattern {pattern}:')
        for wheel in wheels:
            log(f'    {wheel}')

    if args.test:
        for test_ in args.test:
            pypi = False
            package_name = None
            python = test_.p.python if test_.p else None
            if test_.pypi:
                pypi = True
                package_name = test_.pypi.package_name
            test( test_.command, package_name, wheels, abis, pypi, pypi_test, python)

    if args.upload:
        assert sdist, f'Cannot upload because no sdist specified; use "sdist ...".'
        wheels = wheels_for_sdist(sdist, outdir)
        log(f'Uploading wheels ({len(wheels)} and sdist: {sdist!r}')
        for wheel in wheels:
            log(f'    {wheel}')
        files = [sdist] + wheels
        upload( files, pypi_test)

    if args.upload_wheels:
        log(f'Uploading wheels ({len(wheels)}')
        upload( wheels, pypi_test)

    for remote in args.remote:
        ssh_command, directory = parse_remote(remote.uri)
        local_dir = os.path.dirname(__file__)
        sync_files = f'{local_dir}/pypackage.py,{local_dir}/jlib.py'
        if remote.s:
            sync_files += f',{remote.s.files}'
        system(
                f'rsync -ai --rsh {shlex.quote(ssh_command)} {sync_files.replace(",", " ")} {sdist if sdist else ""} :{directory}',
                prefix=f'{remote.uri}: ',
                )
        if remote.a:
            remote_args = f'pypi-test {pypi_test} {remote.a.args}'
            remote_command = ''
            if directory:
                remote_command += f'cd {directory} && '
            remote_command += f'./pypackage.py {remote_args}'
            system( f'{ssh_command} {shlex.quote( remote_command)}',
                    prefix=f'{remote.uri}: ',
                    )


if __name__ == '__main__':
    try:
        main()
    except Exception:
        jlib.exception_info()
        sys.exit(1)







mupdf-1.21.1-source/scripts/restatic.sh

# Simple script to revert the changes made by destatic.sh

# Allow for the fact that mujs might not be present
MUJS_SRC=
test -d thirdparty/mujs && MUJS_SRC=thirdparty/mujs

# Convert it all back
sed -i 's!/\*static \*/!static !' $(find source platform/android/viewer platform/java $MUJS_SRC -name '*.c')







mupdf-1.21.1-source/scripts/runcmapdump.sh

#!/bin/bash

LIST=$(echo resources/cmaps/* | sort)

for f in $LIST
do
	b=$(basename $f)
	echo "#include \"cmaps/$b.h\""
	python3 scripts/cmapdump.py > source/pdf/cmaps/$b.h $f
done


echo "static pdf_cmap *table[] = {"
for f in $LIST
do
	b=$(basename $f)
	c=$(echo $b | tr - _)
	echo "&cmap_$c,"
done
echo "};"







mupdf-1.21.1-source/scripts/runcmapshare.sh

#!/bin/bash
#
# This script expects to find the original CMap resources in thirdparty/cmap-resources.
#

rm -f build/cmaps/*
mkdir -p build/cmaps

function flatten {
	for DIR in $(echo thirdparty/cmap-resources/Adobe-*)
	do
		if [ -f $DIR/CMap/$1 ]
		then
			echo $DIR/CMap/$1
			python3 scripts/cmapflatten.py $DIR/CMap/$1 > build/cmaps/$1
		fi
	done
}

flatten GBK-EUC-H
flatten GBK2K-H
flatten GBKp-EUC-H
flatten UniCNS-UCS2-H
flatten UniCNS-UTF16-H
flatten UniGB-UCS2-H
flatten UniGB-UTF16-H
flatten UniJIS-UCS2-H
flatten UniJIS-UTF16-H
flatten UniKS-UCS2-H
flatten UniKS-UTF16-H

python3 scripts/cmapshare.py build/cmaps/GBK-X build/cmaps/GB*-H
python3 scripts/cmapshare.py build/cmaps/UniCNS-X build/cmaps/UniCNS-*-H
python3 scripts/cmapshare.py build/cmaps/UniGB-X build/cmaps/UniGB-*-H
python3 scripts/cmapshare.py build/cmaps/UniJIS-X build/cmaps/UniJIS-*-H
python3 scripts/cmapshare.py build/cmaps/UniKS-X build/cmaps/UniKS-*-H

for F in build/cmaps/*-X
do
	B=$(basename $F)
	python3 scripts/cmapclean.py $F > resources/cmaps/$B
done

for F in build/cmaps/*.shared
do
	B=$(basename $F .shared)
	python3 scripts/cmapclean.py $F > resources/cmaps/$B
done







mupdf-1.21.1-source/scripts/runfontdump.sh

#!/bin/bash
# Create Makefile for win32 nmake to build fontdump resources.
# Also generate fontdump resources locally.

FONTS="resources/fonts/urw/*.cff resources/fonts/han/*.ttc resources/fonts/droid/*.ttf resources/fonts/noto/*.ttf resources/fonts/noto/*.otf resources/fonts/sil/*.cff"
OUT=scripts/fontdump.nmake.tmp

VC=platform/win32/libresources.vcxproj
VCF=platform/win32/libresources.vcxproj.filters
cp scripts/libresources.vcxproj.template $VC
cp scripts/libresources.vcxproj.filters.template $VCF

echo -e >$OUT "# This is an automatically generated file. Do not edit. */"
echo -e >>$OUT "default: generate"
echo -e >>$OUT "bin2coff.exe: scripts/bin2coff.c"
echo -e >>$OUT "\tcl scripts/bin2coff.c"

mkdir -p build
cc -O2 -o build/bin2coff.exe scripts/bin2coff.c

DIRS=$(dirname $FONTS | sort -u)
for DIR in $DIRS
do
	echo -e >>$OUT "generated/$DIR:"
	echo -e >>$OUT "\tmkdir generated/$DIR"
done

for FILE in $FONTS
do
	NAME=$(echo _binary_$(basename $FILE) | tr '/.-' '___')
	OBJ=$(echo generated/$FILE.obj)
	OBJ64=$(echo generated/$FILE.x64.obj)
	DIR=$(dirname $OBJ)

	echo $OBJ
	mkdir -p $DIR
	./build/bin2coff.exe $FILE $OBJ $NAME
	./build/bin2coff.exe $FILE $OBJ64 $NAME 64bit

	echo -e >>$OUT "generate: $OBJ $OBJ64"
	echo -e >>$OUT "$OBJ: $FILE $DIR bin2coff.exe"
	echo -e >>$OUT "\tbin2coff.exe $FILE $OBJ $NAME"
	echo -e >>$OUT "$OBJ64: $FILE $DIR bin2coff.exe"
	echo -e >>$OUT "\tbin2coff.exe $FILE $OBJ64 $NAME 64bit"

	WINFILE=$(echo $FILE | sed 's,/,\\\\,g')
	WINDIR=$(dirname $FILE | sed 's/resources.//;s,/,\\\\,g')
	case $FILE in
		*.cff)
			sed -i -e '/DUMP:CFF/i <bin2coff__cff_ Include="..\\..\\'$WINFILE'" />' $VC
			sed -i -e '/DUMP:CFF/i <bin2coff__cff_ Include="..\\..\\'$WINFILE'"><Filter>'$WINDIR'</Filter></bin2coff__cff_>' $VCF
			;;
		*.otf)
			sed -i -e '/DUMP:OTF/i <bin2coff__otf_ Include="..\\..\\'$WINFILE'" />' $VC
			sed -i -e '/DUMP:OTF/i <bin2coff__otf_ Include="..\\..\\'$WINFILE'"><Filter>'$WINDIR'</Filter></bin2coff__otf_>' $VCF
			;;
		*.ttc)
			sed -i -e '/DUMP:TTC/i <bin2coff__ttc_ Include="..\\..\\'$WINFILE'" />' $VC
			sed -i -e '/DUMP:TTC/i <bin2coff__ttc_ Include="..\\..\\'$WINFILE'"><Filter>'$WINDIR'</Filter></bin2coff__ttc_>' $VCF
			;;
		*.ttf)
			sed -i -e '/DUMP:TTF/i <bin2coff__ttf_ Include="..\\..\\'$WINFILE'" />' $VC
			sed -i -e '/DUMP:TTF/i <bin2coff__ttf_ Include="..\\..\\'$WINFILE'"><Filter>'$WINDIR'</Filter></bin2coff__ttf_>' $VCF
			;;
	esac
done

tr / \\\\ < $OUT > scripts/fontdump.nmake
rm -f $OUT







mupdf-1.21.1-source/scripts/runiccdump.sh

#!/bin/bash
rm -f source/fitz/icc/*.h
for f in resources/icc/*.icc
do
	b=$(basename $f)
	echo Dumping $b
	xxd -i $f | sed 's/unsigned/static const unsigned/' > source/fitz/icc/$b.h
done







mupdf-1.21.1-source/scripts/runjsdump.sh

#!/bin/bash
for f in source/pdf/js/*.js
do
	echo Dumping $f
	sed -f scripts/jsdump.sed < $f > $f.h
done







mupdf-1.21.1-source/scripts/syncdocs.sh

INPUT=docs
OUTPUT=../web/mupdf.com/docs

for I in $(find $INPUT/examples -type f)
do
	B=$(echo $I | sed s,$INPUT/,,)
	O=$OUTPUT/$B
	cp $I $O
done

for I in $(find $INPUT -name '*.html')
do
	B=$(echo $I | sed s,$INPUT/,,)
	O=$OUTPUT/$B

	TITLE=$(cat $I | grep ',,g')

	ROOT=$(realpath --relative-to=$(dirname $I) $PWD)

	echo Processing $O "($TITLE)"

	sed '//,//p;d' < $I > temp.body

	cat >temp.head 



















$TITLE








EOF

cat >temp.foot 







EOF

	cat temp.head temp.body temp.foot > $O
done




mupdf-1.21.1-source/scripts/tesseract/endianness.h

#if defined(__BYTE_ORDER) && __BYTE_ORDER == __BIG_ENDIAN ||	\
	defined(__BIG_ENDIAN__) ||				\
	defined(__ARMEB__) ||					\
	defined(__THUMBEB__) ||					\
	defined(__AARCH64EB__) ||				\
	defined(_MIBSEB) || defined(__MIBSEB) || defined(__MIBSEB__)
// It's a big-endian target architecture
#	define L_BIG_ENDIAN
#elif defined(__BYTE_ORDER) && __BYTE_ORDER == __LITTLE_ENDIAN ||	\
	defined(__LITTLE_ENDIAN__) ||					\
	defined(__ARMEL__) ||						\
	defined(__THUMBEL__) ||						\
	defined(__AARCH64EL__) ||					\
	defined(_MIPSEL) || defined(__MIPSEL) || defined(__MIPSEL__) ||	\
	defined(_M_IX86) || defined(_M_X64) ||				\
	defined(_M_IS64) || defined(_M_ARM)
// It's a little-endian target architecture
#   define L_LITTLE_ENDIAN
#else
#error "I don't know what architecture this is!"
#endif







mupdf-1.21.1-source/scripts/tesseract/tesseract/version.h

///////////////////////////////////////////////////////////////////////
// File:        version.h
// Description: Version information
//
// (C) Copyright 2018, Google Inc.
// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.
// You may obtain a copy of the License at
// http://www.apache.org/licenses/LICENSE-2.0
// Unless required by applicable law or agreed to in writing, software
// distributed under the License is distributed on an "AS IS" BASIS,
// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and
// limitations under the License.
//
///////////////////////////////////////////////////////////////////////

#ifndef TESSERACT_API_VERSION_H_
#define TESSERACT_API_VERSION_H_

#define TESSERACT_MAJOR_VERSION 5
#define TESSERACT_MINOR_VERSION 0
#define TESSERACT_MICRO_VERSION 0
#define TESSERACT_VERSION \
	(TESSERACT_MAJOR_VERSION << 16 | \
	TESSERACT_MINOR_VERSION << 8 | \
	TESSERACT_MICRO_VERSION)
#define TESSERACT_VERSION_STR "5.0.0-alpha"

#endif  // TESSERACT_API_VERSION_H_







mupdf-1.21.1-source/scripts/texglyphlist.txt

# lcdf-typetools texglyphlist.txt, Version 2.95
# Contents: Extensions to the Adobe Glyph List for TeX fonts and
# encodings. We also extend the second field so that it can contain
# multiple Unicode scalar values, separated by commas, analogous to
# otftotfm's "% UNICODING" comments.
###############################################################################
Delta;2206,0394
Ifractur;2111
FFsmall;F766 F766,0066 0066
FFIsmall;F766 F766 F769,0066 0066 0069
FFLsmall;F766 F766 F76C,0066 0066 006C
FIsmall;F766 F769,0066 0069
FLsmall;F766 F76C,0066 006C
Germandbls;0053 0053
Germandblssmall;F773 F773,0073 0073
Ng;014A
Omega;2126,03A9
Rfractur;211C
SS;0053 0053
SSsmall;F773 F773,0073 0073
# altselector: invalid Unicode
altselector;D802
angbracketleft;27E8,2329
angbracketright;27E9,232A
arrowbothv;2195
arrowdblbothv;21D5
arrowleftbothalf;21BD
arrowlefttophalf;21BC
arrownortheast;2197
arrownorthwest;2196
arrowrightbothalf;21C1
arrowrighttophalf;21C0
arrowsoutheast;2198
arrowsouthwest;2199
# ascendercompwordmark: taller cwm, invalid Unicode
ascendercompwordmark;D80A
asteriskcentered;2217
bardbl;2225
# capitalcompwordmark: taller cwm, invalid Unicode
capitalcompwordmark;D809
ceilingleft;2308
ceilingright;2309
circlecopyrt;20DD,25CB
circledivide;2298
circledot;2299
circleminus;2296
coproduct;2A3F
ct;0063 0074
# cwm: Unicode for ZWNJ, used for secondary replacement from EC.enc
cwm;200C
dblbracketleft;27E6
dblbracketright;27E7
# U+2662 is WHITE DIAMOND SUIT
# U+25CA is LOZENGE
# U+2666 is BLACK DIAMOND SUIT
diamond;2662,25CA,2666
diamondmath;22C4
# U+0237 is the proposed allocation for dotless j as of Unicode 4.0
# U+1D6A5 is the mathematical italic version approved in Unicode 5.0
dotlessj;0237,F6BE,1D6A5
emptyset;2205,F638
# emptyslot: invalid Unicode; the user explicitly wants this slot empty
emptyslot;D801
epsilon1;03F5
epsiloninv;03F6
equivasymptotic;224D
flat;266D
floorleft;230A
floorright;230B
follows;227B
followsequal;2AB0
followsorcurly;227D
greatermuch;226B
heart;2661,2665
interrobang;203D
interrobangdown;2E18
intersectionsq;2293
latticetop;22A4
lessmuch;226A
longdbls;017F 017F
longsh;017F 0068
longsi;017F 0069
longsl;017F 006C
longst;FB05,017F 0074
lscript;2113
natural;266E
negationslash;0338
ng;014B
owner;220B
pertenthousand;2031
# TeX encodings such as 'texmital.enc' disagree with Unicode and the Adobe
# glyph list; in TeX, the "straight" form of phi takes the name "phi",
# whereas the more-common "loopy" form of phi, \varphi, takes the name "phi1".
phi;03D5,03C6
phi1;03C6
pi1;03D6
precedesequal;2AAF
precedesorcurly;227C
prime;2032,02B9
rho1;03F1
# ringfitted: a ring character centered on the x-width of A, invalid Unicode
ringfitted;D80D
sharp;266F
similarequal;2243
slurabove;2322
slurbelow;2323
st;FB06,0073 0074
star;22C6
subsetsqequal;2291
supersetsqequal;2292
triangle;25B3
triangleinv;25BD
triangleleft;25C1
triangleright;25B7
turnstileleft;22A2
turnstileright;22A3
# twelveudash: 2/3-em dash; invalid Unicode
twelveudash;D80C
unionmulti;228E
unionsq;2294
vector;20D7
# visualspace: Unicode for OPEN BOX, used for secondary replacement from EC.enc
visualspace;2423
wreathproduct;2240
# -- Marco Kuhlmann reported annoying glyph neologisms in fontinst encodings
# Dbar = Dcroat
Dbar;0110
# compwordmark = cwm
compwordmark;200C
# dbar = dcroat
dbar;0111
# rangedash = endash
rangedash;2013
# hyphenchar = hyphen
hyphenchar;002D
# punctdash = emdash
punctdash;2014
# visiblespace = visualspace
visiblespace;2423
# --
# -- These character names are used in the MSAM fonts
# --
Yen;00A5
# the MSAM10 glyph is more closed than U+21BA
# the MSAM10 glyph's gap is at the top, while U+27F2 is on the left
anticlockwise;27F2,21BA
# XXX arrowaxisleft
# XXX arrowaxisright
arrowparrleftright;21C6
arrowparrrightleft;21C4
arrowtailleft;21A2
arrowtailright;21A3
arrowtripleleft;21DA
arrowtripleright;21DB
# XXX axisshort
between;226C
# U+2713 is a Zapf dingbat
check;2713
circleR;00AE
# the MSAM10 glyph may be smaller than U+24C8
circleS;24C8
circleasterisk;229B
circleequal;229C
circlering;229A
# the MSAM10 glyph is more closed than U+21BB
# the MSAM10 glyph's gap is at the top, while U+27F3 is on the left
clockwise;27F3,21BB
complement;2201
curlyleft;21AB
curlyright;21AC
dblarrowdwn;21CA
dblarrowheadleft;219E
dblarrowheadright;21A0
dblarrowup;21C8
defines;225C
# U+2666 is BLACK DIAMOND SUIT
# U+29EB is BLACK LOZENGE
diamondsolid;2666,29EB
difference;224F
dotplus;2214
downfall;22CE
equaldotleftright;2252
equaldotrightleft;2253
equalorfollows;22DF
equalorgreater;2A96
equalorless;2A95
equalorprecedes;22DE
equalsdots;2251
followsorequal;227F
forces;22A9
forcesbar;22AA
fork;22D4
frown;2322
geomequivalent;224E
greaterdbleqlless;2A8C
greaterdblequal;2267
greaterlessequal;22DB
greaterorapproxeql;2A86
greaterorequalslant;2A7E
greaterorsimilar;2273
harpoondownleft;21C3
harpoondownright;21C2
# MSAM probably misnamed this glyph; the right pointing harpoon is above
# U+21CC has the right pointing harpoon above, like MSAM
harpoonleftright;21CC
# MSAM probably misnamed this glyph; the left pointing harpoon is above
# U+21CB has the left pointing harpoon above, like MSAM
harpoonrightleft;21CB
harpoonupleft;21BF
harpoonupright;21BE
# U+22BA may be larger than MSAM intercal
intercal;22BA
intersectiondbl;22D2
lessdbleqlgreater;2A8B
lessdblequal;2266
lessequalgreater;22DA
lessorapproxeql;2A85
lessorequalslant;2A7D
lessorsimilar;2272
maltesecross;2720
measuredangle;2221
multimap;22B8
multiopenleft;22CB
multiopenright;22CC
nand;22BC
orunderscore;22BB
# U+2306 PERSPECTIVE is larger than the MSAM glyph
perpcorrespond;2A5E,2306
precedesorequal;227E
primereverse;2035
revasymptequal;22CD
revsimilar;223D
# U+231D TOP RIGHT CORNER is a quine corner,
# U+2E23 TOP RIGHT HALF BRACKET is a half bracket.
# MSAM rightanglene matches the shape of U+231C but the spacing of U+2E23.
# Similar for other rightangle characters.
rightanglene;231D,2E23
rightanglenw;231C,2E22
rightanglese;231F,2E25
rightanglesw;231E,2E24
ringinequal;2256
# U+22A7 MODELS is shorter than U+22A8 TRUE = satisfies.
# MSAM satisfies is in between.
satisfies;22A8
shiftleft;21B0
shiftright;21B1
smile;2323
sphericalangle;2222
# U+25A1 WHITE SQUARE
square;25A1
squaredot;22A1
squareimage;228F
squareminus;229F
squaremultiply;22A0
squareoriginal;2290
squareplus;229E
# XXX U+25AA BLACK SMALL SQUARE doesn't sit on the baseline
# XXX squaresmallsolid
squaresolid;25A0
# U+21AD LEFT RIGHT WAVE ARROW is not actually a squiggle arrow
squiggleleftright;21AD
squiggleright;21DD
subsetdbl;22D0
subsetdblequal;2AC5
supersetdbl;22D1
supersetdblequal;2AC6
triangledownsld;25BC
# U+22B4 NORMAL SUBGROUP OF OR EQUAL TO is sharper than MSAM
triangleleftequal;22B4,25C1 0332
triangleleftsld;25C0
# U+22B5 CONTAINS AS NORMAL SUBGROUP OR EQUAL TO is sharper than MSAM
trianglerightequal;22B5,25B7 0332
trianglerightsld;25B6
trianglesolid;25B2
uniondbl;22D3
uprise;22CF
# --
# -- These character names are used in the MSBM fonts
# --
# U+1D7CB MATHEMATICAL BOLD SMALL DIGAMMA is the closest match to MSBM,
# although MSBM Digamma's spelling indicates that a capital was intended
# U+03DD GREEK SMALL LETTER DIGAMMA for fallback
Digamma;1D7CB,03DD
# U+2132 TURNED CAPITAL F is shown as seriffed, MSBM Finv is sans
Finv;2132
# U+2141 TURNED SANS-SERIF CAPITAL G is turned, MSBM Gmir is only reversed
Gmir;2141
Omegainv;2127
approxorequal;224A
archleftdown;21B6
archrightdown;21B7
# XXX barshort
beth;2136
daleth;2138
dividemultiply;22C7
# U+29F9 BIG REVERSE SOLIDUS seems the right size
downslope;29F9
equalorsimilar;2242
follownotdbleqv;2ABA
follownotslnteql;2AB6
followornoteqvlnt;22E9
greaterdot;22D7
# MSBM misnamed this glyph; should be greaternotdbleqv
greaternotdblequal;2A8A
greaternotequal;2A88
greaterornotdbleql;2269
# XXX MSBM greaterornotequal has a vertical negation slash, not U+2269 diagonal
greaterornotequal;2269
# XXX greaterornotsimilar
# XXX hatwide
# XXX hatwider
integerdivide;2216
lessdot;22D6
# MSBM misnamed this glyph; should be lessnotdbleqv
lessnotdblequal;2A89
lessnotequal;2A87
lessornotdbleql;2268
# XXX MSBM lessornotequal has a vertical negation slash, not U+2268 diagonal
lessornotequal;2268
# XXX lessornotsimilar
multicloseleft;22C9
multicloseright;22CA
notapproxequal;2247
notarrowboth;21AE
notarrowleft;219A
notarrowright;219B
notbar;2224
notdblarrowboth;21CE
notdblarrowleft;21CD
notdblarrowright;21CF
notexistential;2204
notfollows;2281
# U+22E1 DOES NOT SUCCEED OR EQUAL has a curved equal sign, unlike MSBM
notfollowsoreql;2AB0 0338,22E1
notforces;22AE
notforcesextra;22AF
# Unicode has no precomposed negation of U+2267 GREATER THAN OVER EQUAL TO
notgreaterdblequal;2267 0338
notgreaterequal;2271
notgreaterorslnteql;2A7E 0338
notlessdblequal;2266 0338
notlessequal;2270
notlessorslnteql;2A7D 0338
# U+22E0 DOES NOT PRECEDE OR EQUAL has a curved equal sign, unlike MSBM
notprecedesoreql;2AAF 0338,22E0
notsatisfies;22AD
# XXX notshortbar
# XXX notshortparallel
notsimilar;2241
notsubseteql;2288
notsubsetordbleql;2AC5 0338
# U+228A SUBSET OF WITH NOT EQUAL TO negation slash only touches bar below;
# MSBM negation slash touches bar and lower part of subset
notsubsetoreql;228A
notsuperseteql;2289
notsupersetordbleql;2AC6 0338
# U+228A SUPERSET OF WITH NOT EQUAL TO negation slash only touches bar below;
# MSBM negation slash touches bar and lower part of superset
notsupersetoreql;228B
# U+22EC NOT NORMAL SUBGROUP OF OR EQUAL TO is sharper than MSBM
nottriangeqlleft;22EC,25C1 0332 0338
# U+22ED DOES NOT CONTAIN AS NORMAL SUBGROUP OR EQUAL is sharper than MSBM
nottriangeqlright;22ED,25B7 0332 0338
# U+22EA NOT NORMAL SUBGROUP OF is sharper than MSBM
nottriangleleft;22EA,25C1 0338
# U+22EB DOES NOT CONTAIN AS NORMAL SUBGROUP is sharper than MSBM
nottriangleright;22EB,25B7 0338
notturnstile;22AC
# XXX parallelshort
planckover2pi;210F
# U+210F PLANCK CONSTANT OVER TWO PI is shown with diagonal slash, which
# corresponds to MSBM planckover2pi, but this is a font variant
planckover2pi1;210F
precedenotdbleqv;2AB9
precedenotslnteql;2AB5
precedeornoteqvlnt;22E8
subsetnoteql;228A
subsetornotdbleql;2ACB
# XXX subsetornoteql
supersetnoteql;228B
supersetornotdbleql;2ACC
# XXX supersetornoteql
# XXX tildewide
# XXX tildewider
# U+29F8 BIG SOLIDUS seems the right size
upslope;29F8







mupdf-1.21.1-source/scripts/wrap/__init__.py

'''
This file ensures that its enclosing directory is treated as a Python package.
'''







mupdf-1.21.1-source/scripts/wrap/__main__.py

#!/usr/bin/env python3

'''
Support for generating C++ and python wrappers for the mupdf API.

Overview:

    We generate C++, Python and C# wrappers.


C++ wrapping:

    Namespaces:

        All generated functions and classes are in the 'mupdf' namespace.

    Wrapper classes:

        For each MuPDF C struct, we provide a wrapper class with a CamelCase
        version of the struct name, e.g. the wrapper for fz_display_list is
        mupdf::FzDisplayList.

        These wrapper classes generally have a member `m_internal` that is a
        pointer to an instance of the underlying struct.

        Member functions:

            Member functions are provided which wrap all relevant MuPDF C
            functions (those with first arg being a pointer to an instance of
            the C struct). These methods have the same name as the wrapped
            function.

            They generally take args that are references to wrapper classes
            instead of pointers to MuPDF C structs, and similarly return
            wrapper classes by value instead of returning a pointer to a MuPDF
            C struct.

        Reference counting:

            Wrapper classes automatically take care of reference counting, so
            user code can freely use instances of wrapper classes as required,
            for example making copies and allowing instances to go out of
            scope.

            Lifetime-related functions - constructors, copy constructors,
            operator= and destructors - make internal calls to
            `fz_keep_<structname>()` and `fz_drop_<structname>()` as required.

            Raw constructors that take a pointer to an underlying MuPDF struct
            do not call `fz_keep_*()` - it is expected that any supplied MuPDF
            struct is already owned. Most of the time user code will not need
            to use raw constructors directly.

            Debugging reference counting:

                If environmental variable MUPDF_check_refs is "1", we do
                runtime checks of the generated code's handling of structs that
                have a reference count (i.e. they have a `int refs;` member).

                If the number of wrapper class instances for a particular MuPDF
                struct instance is more than the `.ref` value for that struct
                instance, we generate a diagnostic and call `abort()`.

                We also output reference-counting diagnostics each time a
                wrapper class constructor, member function or destructor is
                called.

        POD wrappers:

            For simple POD structs such as `fz_rect` which are not reference
            counted, the wrapper class's `m_internal` can be an instance of
            the underlying struct instead of a pointer. Some wrappers for POD
            structs take this one step further and embed the struct members
            directly in the wrapper class.

    Wrapper functions:

        Class-aware wrappers:

            We provide a class-aware wrapper for each MuPDF C function; these
            have the same name as the MuPDF C function and are identical to
            the corresponding class member function except that they take an
            explicit first arg instead of the implicit C++ `this`.

        Low-level wrappers:

            We provide a low-level wrapper for each C MuPDF function; these
            have a `ll_` prefix, do not take a 'fz_context* ctx' arg, and
            convert any fz_try..fz_catch exceptions into C++ exceptions.

            Most calling code should use class-aware wrapper functions or
            wrapper class methods in preference to these low-level wrapper
            funtions.

    Text representation of POD data:

        For selected POD MuPDF structs, we provide functions that give a
        labelled text representation of the data, for example a `fz_rect` will
        be represented like:

            (x0=90.51 y0=160.65 x1=501.39 y1=215.6)

        Text representation of a POD wrapper class:

            * An `operator<< (std::ostream&, <wrapperclass>&)` overload for the wrapper class.
            * A member function `std::string to_string();` in the wrapper class.

        Text representation of a MuPDF POD C struct:

            * Function `std::string to_string( const <structname>&);`.
            * Function `std::string to_string_<structname>( const <structname>&);`.

    Examples:

        MuPDF C API:

            fz_device *fz_begin_page(fz_context *ctx, fz_document_writer *wri, fz_rect mediabox);

        MuPDF C++ API:

            namespace mupdf
            {
                struct FzDevice
                {
                    ...
                    fz_device* m_internal;
                };

                struct FzDocumentWriter
                {
                    ...
                    FzDevice fz_begin_page(FzRect& mediabox);
                    ...
                    fz_document_writer* m_internal;
                };

                FzDevice fz_begin_page(const FzDocumentWriter& wri, FzRect& mediabox);

                fz_device *ll_fz_begin_page(fz_document_writer *wri, fz_rect mediabox);
            }

        Environmental variables control runtime diagnostics in debug builds of
        generated code:

            MUPDF_trace
                If "1", generated code outputs a diagnostic each time it calls
                a MuPDF function, showing the args.

            MUPDF_trace_director
                If "1", generated code outputs a diagnostic when doing special
                handling of MuPDF structs containing function pointers.

            MUPDF_trace_exceptions
                If "1", generated code outputs diagnostics when we catch a
                MuPDF setjmp/longjmp exception and convert it into a C++
                exception.

            MUPDF_check_refs
                If "1", generated code checks MuPDF struct reference counts at
                runtime. See below for details.

    Details:

        We use clang-python to parse the MuPDF header files, and generate C++
        headers and source code that gives wrappers for all MuPDF functions.

        We also generate C++ classes that wrap all MuPDF structs, adding in
        various constructors and methods that wrap auto-detected MuPDF C
        functions, plus explicitly-specified methods that wrap/use MuPDF C
        functions.

        More specifically, for each wrapper class:

            Copy constructors/operator=:

                If `fz_keep_<name>()` and `fz_drop_<name>()` exist, we generate
                copy constructor and `operator=()` that use these functions.

            Constructors:

                We look for all MuPDF functions called `fz_new_*()` or
                `pdf_new_*()` that return a pointer to the wrapped class, and
                wrap these into constructors. If any of these constructors have
                duplicate prototypes, we cannot provide them as constructors so
                instead we provide them as static methods. This is not possible
                if the class is not copyable, in which case we include the
                constructor code but commented-out and with an explanation.

            Methods:

                We look for all MuPDF functions that take the wrapped struct as
                a first arg (ignoring any `fz_context*` arg), and wrap these
                into auto-generated class methods. If there are duplicate
                prototypes, we comment-out all but the first.

                Auto-generated methods are omitted if a custom method is
                defined with the same name.

            Other:

                There are various subleties with wrapper classes for MuPDF
                structs that are not copyable etc.

        Internal `fz_context*`'s:

            `mupdf::*` functions and methods generally have the same args
            as the MuPDF functions that they wrap except that they don't
            take any `fz_context*` parameter. When required, per-thread
            `fz_context`'s are generated automatically at runtime, using
            `platform/c++/implementation/internal.cpp:internal_context_get()`.

        Extra items:

            `mupdf::metadata_keys`: This is a global const vector of
            strings contains the keys that are suitable for passing to
            `fz_lookup_metadata()` and its wrappers.

        Output parameters:

            We provide two different ways of wrapping functions with
            out-params.

            Using SWIG OUTPUT markers:

                First, in generated C++ prototypes, we use `OUTPUT` as
                the name of out-params, which tells SWIG to treat them as
                out-params. This works for basic out-params such as `int*`, so
                SWIG will generate Python code that returns a tuple and C# code
                that takes args marked with the C# keyword `out`.

            Unfortunately SWIG doesn't appear to handle out-params that
            are zero terminated strings (`char**`) and cannot generically
            handle binary data out-params (often indicated with `unsigned
            char**`). Also, SWIG-generated C# out-params are a little
            inconvenient compared to returning a C# tuple (requires C# 7 or
            later).

            So we provide an additional mechanism in the generated C++.

            Out-params in a struct:

                For each function with out-params, we provide a class
                containing just the out-params and a function taking just the
                non-out-param args, plus a pointer to the class. This function
                fills in the members of this class instead of returning
                individual out-params. We then generate extra Python or C# code
                that uses these special functions to get the out-params in a
                class instance and return them as a tuple in both Python and
                C#.

            Binary out-param data:

                Some MuPDF functions return binary data, typically with an
                `unsigned char**` out-param. It is not possible to generically
                handle these in Python or C# because the size of the returned
                buffer is specified elsewhere (for example in a different
                out-param or in the return value). So we generate custom Python
                and C# code to give a convenient interface, e.g. copying the
                returned data into a Python `bytes` object or a C# byte array.


Python wrapping:

    We generate a Python module called `mupdf` which directly wraps the C++ API,
    using identical names for functions, classes and methods.

    Out-parameters:

        Functions and methods that have out-parameters are modified to return
        the out-parameters directly, usually as a tuple.

        Examples:

            `fz_read_best()`:

                MuPDF C function:

                    `fz_buffer *fz_read_best(fz_context *ctx, fz_stream *stm, size_t initial, int *truncated);`

                Class-aware C++ wrapper:

                    `FzBuffer read_best(FzStream& stm, size_t initial, int *truncated);`

                Class-aware python wrapper:

                    `def read_best(stm, initial)`

                and returns: `(buffer, truncated)`, where `buffer` is a SWIG
                proxy for a `FzBuffer` instance and `truncated` is an integer.

            `pdf_parse_ind_obj()`:

                MuPDF C function:

                    `pdf_obj *pdf_parse_ind_obj(fz_context *ctx, pdf_document *doc, fz_stream *f, int *num, int *gen, int64_t *stm_ofs, int *try_repair);`

                Class-aware C++ wrapper:

                    `PdfObj pdf_parse_ind_obj(PdfDocument& doc, const FzStream& f, int *num, int *gen, int64_t *stm_ofs, int *try_repair);`

                Class-aware Python wrapper:

                    `def pdf_parse_ind_obj(doc, f)`

                and returns: (ret, num, gen, stm_ofs, try_repair)

    Special handing if `fz_buffer` data:

        Generic data access:

            `mupdf.python_bytes_data(b: bytes)`:
                Returns SWIG proxy for an `unsigned char*` that points to
                `<b>`'s data.

            `mupdf.raw_to_python_bytes(data, size):`
                Returns Python `bytes` instance containing copy of data
                specified by `data` (a SWIG proxy for a `const unsigned char*
                c`) and `size` (the length of the data).

        Wrappers for `fz_buffer_extract()`:

            These return a Python `bytes` instance containing a copy of the
            buffer's data and the buffer is left empty. This is equivalent to
            the underlying fz_buffer_extract() function, but it involves an
            internal copy of the data.

            New function `fz_buffer_extract_copy` and new method
            `FzBuffer.fz_buffer_extract_copy()` are like `fz_buffer_extract()`
            except that they don't clear the buffer. They have no direct
            analogy in the C API.

        Wrappers for `fz_buffer_storage()`:

            These return `(size, data)` where `data` is a low-level
            SWIG representation of the buffer's storage. One can call
            `mupdf.raw_to_python_bytes(data, size)` to get a Python `bytes`
            object containing a copy of this data.

        Wrappers for `fz_new_buffer_from_copied_data()`:

            These take a Python `bytes` instance.

            One can create an MuPDF buffer that contains a copy of a Python
            `bytes` by using the special `mupdf.python_bytes_data()`
            function. This returns a SWIG proxy for an `unsigned char*` that
            points to the `bytes` instance's data:

                ```
                bs = b'qwerty'
                buffer_ = mupdf.new_buffer_from_copied_data(mupdf.python_bytes_data(bs), len(bs))
                ```

    Functions taking a `va_list` arg:

        We do not provide Python wrappers for functions such as `fz_vsnprintf()`.

    Details:

        The Python module is generated using SWIG.

        Out-parameters:

            Out-parameters are not implemented using SWIG typemaps because it's
            very difficult to make things work that way. Instead we internally
            create a struct containing the out-params together with C and
            Python wrapper functions that use the struct to pass the out-params
            back from C into Python.

            The Python function ends up returning the out parameters in the
            same order as they occur in the original function's args, prefixed
            by the original function's return value if it is not void.

            If a function returns void and has exactly one out-param, the
            Python wrapper will return the out-param directly, not as part of a
            tuple.


Tools required to build:

    Clang:

        Clang versions:

            We work with clang-6 or clang-7, but clang-6 appears to not be able
            to cope with function args that are themselves function pointers,
            so wrappers for MuPDF functions are ommited from the generated C++
            code.

        Unix:

            It seems that clang-python packages such as Debian's python-clang
            and OpenBSD's py3-llvm require us to explicitly specify the
            location of libclang, so we search in various locations.

            Alternatively on Linux one can (perhaps in a venv) do:

                pip install libclang

            This makes clang available directly as a Python module.

        On Windows, one must install clang-python with:

            pip install libclang

    SWIG for Python bindings:

        We work with swig-3 and swig-4. If swig-4 is used, we propogate
        doxygen-style comments for structures and functions into the generated
        C++ code.

    Mono for C# bindings on Unix.


Building Python bindings:

    Build and install the MuPDF Python bindings as module `mupdf` in a Python
    virtual environment, using MuPDF's `setup.py` script:

        Linux:
            > python3 -m venv pylocal
            > . pylocal/bin/activate
            (pylocal) > pip install pyqt5 libclang
            (pylocal) > cd .../mupdf
            (pylocal) > python setup.py install

        Windows:
            > py -m venv pylocal
            > pylocal\\Scripts\\activate
            (pylocal) > pip install libclang pyqt5
            (pylocal) > cd ...\mupdf
            (pylocal) > python setup.py install

        OpenBSD:
            [It seems that pip can't install pyqt5 or libclang so instead we
            install system packages and use --system-site-packages.]

            > sudo pkg_add py3-llvm py3-qt5
            > python3 -m venv --system-site-packages pylocal
            > . pylocal/bin/activate
            (pylocal) > cd .../mupdf
            (pylocal) > python setup.py install

        Use the mupdf module:
            (pylocal) > python
            >>> import mupdf
            >>>

    Build MuPDF Python bindings without a Python virtual environment, using
    scripts/mupdfwrap.py:

        [Have not yet found a way to use clang from python on Windows without a
        virtual environment, so this is Unix-only.]

        > cd .../mupdf

        Install required packages:
            Debian:
                > sudo apt install clang python3-clang python3-dev swig

            OpenBSD:
                > pkg_add py3-llvm py3-qt5

        Build and test:
            > ./scripts/mupdfwrap.py -d build/shared-release -b all --test-python

        Use the mupdf module by setting PYTHONPATH:
            > PYTHONPATH=build/shared-release python3
            >>> import mupdf
            >>>


Building C# bindings:

    Build MuPDF C# bindings using scripts/mupdfwrap.py:

        > cd .../mupdf

        Install required packages:
            Debian:
                > sudo apt install clang python3-clang python3-dev mono-devel

            OpenBSD:
                > sudo pkg_add py3-llvm py3-qt5 mono

        Build and test:
            > ./scripts/mupdfwrap.py -d build/shared-release -b --csharp all --test-csharp


Generated files:

    build/  [Generated by '-b m13']
        shared-release/     [Unix runtime files.]

            libmupdf.so         [MuPDF C library.]
            libmupdfcpp.so      [MuPDF C++ library, built from platform/c++/implementation/*.cpp.]

            _mupdf.so           [MuPDF Python internals, built from platform/python/mupdfcpp_swig.cpp.]
            mupdf.py            [MuPDF Python module from swig.]

            mupdfcsharp.so      [MuPDF C# internals, built from platform/csharp/mupdfcpp_swig.cpp.]
            mupdf.cs            [MuPDF C#, copied from platform/csharp/mupdf.cs.]

        shared-release-x64-py3.8/   [Windows runtime files.]

            mupdfcpp64.dll          [MuPDF C and C++ library.]

            _mupdf.pyd              [MuPDF Python internals, built from platform/python/mupdfcpp_swig.cpp.]
            mupdf.py                [MuPDF Python module from swig.]

            mupdfcsharp.dll         [MuPDF C# internals, built from platform/csharp/mupdfcpp_swig.cpp.]
            mupdf.cs                [MuPDF C#, copied from platform/csharp/mupdf.cs.]

    platform/
        c++/    [Files generated by '-b 0']
            include/ [C++ header files]
                mupdf/
                    classes.h
                    classes2.h
                    exceptions.h
                    functions.h
                    internal.h

            implementation/ [C++ source code]
                classes.cpp
                exceptions.cpp
                functions.cpp
                internal.cpp

            [Various misc auto-generated files, used in Windows builds.]

            generated.pickle    [Information from clang-parse of MuPDF headers.]
            windows_mupdf.def   [List of MuPDF public global data, used when linking mupdfcpp.dll.]

        csharp/ [Files generated by '-b --csharp 1 2'.]
            mupdf.cs            [Generated by swig.]
            mupdfcpp_swig.cpp   [Generated by swig.]
            mupdfcpp_swig.i     [Input to swig.]

        python/ [Files generated by '-b 2'.]
            mupdfcpp_swig.cpp   [Generated swig.]
            mupdfcpp_swig.i     [Input to swig.]

        win32/
            Release/    [Windows 32-bit .dll, .lib, .exp, .pdb etc.]
            x64/
                Release/    [Windows 64-bit .dll, .lib, .exp, .pdb etc.]


Windows builds:

    Required predefined macros:

        Code that will use the MuPDF DLL must be built with FZ_DLL_CLIENT
        predefined.

        The MuPDF DLL itself is built with FZ_DLL predefined.

    DLLs:

        There is no separate C library, instead the C and C++ API are
        both in mupdfcpp.dll, which is built by running devenv on
        platform/win32/mupdf.sln.

        The Python SWIG library is called _mupdf.pyd which,
        despite the name, is a standard Windows DLL, built from
        platform/python/mupdfcpp_swig.cpp.

    DLL export of functions and data:

        On Windows, include/mupdf/fitz/export.h defines FZ_FUNCTION and FZ_DATA
        to __declspec(dllexport) and/or __declspec(dllimport) depending on
        whether FZ_DLL or FZ_DLL_CLIENT are defined.

        All MuPDF headers prefix declarations of public global data with
        FZ_DATA.

        All generated C++ code prefixes functions with FZ_FUNCTION and data
        with FZ_DATA.

        When building mupdfcpp.dll on Windows we link with the auto-generated
        platform/c++/windows_mupdf.def file; this lists all C public global
        data.

        For reasons that i don't yet understand, we don't seem to need to tag
        C functions with FZ_FUNCTION, but this is required for C++ functions
        otherwise we get unresolved symbols when building MuPDF client code.

    Building the DLLs:

        We build Windows binaries by running devenv.com directly. As of
        2021-05-17 the location of devenv.com is hard-coded in this Python
        script.

        Building _mupdf.pyd is tricky because it needs to be built with a
        specific Python.h and linked with a specific python.lib. This is done
        by setting environmental variables MUPDF_PYTHON_INCLUDE_PATH and
        MUPDF_PYTHON_LIBRARY_PATH when running devenv.com, which are referenced
        by platform/win32/mupdfpyswig.vcxproj. Thus one cannot easily build
        _mupdf.pyd directly from the Visual Studio GUI.

        [In the git history there is code that builds _mupdf.pyd by running the
        Windows compiler and linker cl.exe and link.exe directly, which avoids
        the complications of going via devenv, at the expense of needing to
        know where cl.exe and link.exe are.]

Usage:

    Args:

        -b      [<args>] <actions>:
        --build [<args>] <actions>:
            Builds some or all of the C++ and python interfaces.

            By default we create source files in:
                mupdf/platform/c++/
                mupdf/platform/python/

            - and .so files in directory specified by --dir-so.

            We avoid unnecessary compiling or running of swig by looking at file
            mtimes. We also write commands to .cmd files which allows us to force
            rebuilds if commands change.

            args:
                --clang-verbose
                    Generate extra diagnostics in action=0 when looking for
                    libclang.so.
                -d <details>
                    If specified, we show extra diagnostics when wrapping
                    functions whose name contains <details>. Can be specified
                    multiple times.
                --devenv <path>
                    Set path of devenv.com script on Windows. If not specified,
                    as default is used.
                -f
                    Force rebuilds.
                --regress
                    Checks for regressions in generated C++ code and SWIG .i
                    file (actions 0 and 2 below). If a generated file already
                    exists and its content differs from our generated content,
                    show diff and exit with an error. This can be used to check
                    for regressions when modifying this script.
                --python
                --csharp
                    Whether to generated bindings for python or C#. Default is
                    --python. If specified multiple times, the last wins.

            <actions> is list of single-character actions which are processed in
            order. If <actions> is 'all', it is replaced by m0123.

                m:
                    Builds libmupdf.so by running make in the mupdf/
                    directory. Default is release build, but this can be changed
                    using --dir-so.

                0:
                    Create C++ source for C++ interface onto the fz_* API. Uses
                    clang-python to parse the fz_* API.

                    Generates various files including:
                        mupdf/platform/c++/
                            implementation/
                                classes.cpp
                                exceptions.cpp
                                functions.cpp
                            include/
                                classes.h
                                classes2.h
                                exceptions.h
                                functions.h

                    If files already contain the generated text, they are not
                    updated, so that mtimes are unchanged.

                    Also removes any other .cpp or .h files from
                    mupdf/platform/c++/{implmentation,include}.

                1:
                    Compile and link source files created by action=0.

                    Generates:
                        <dir-so>/libmupdfcpp.so

                    This gives a C++ interface onto mupdf.

                2:
                    Run SWIG on the C++ source built by action=0 to generate source
                    for python interface onto the C++ API.

                    For example for Python this generates:

                        mupdf/platform/python/mupdfcpp_swig.i
                        mupdf/platform/python/mupdfcpp_swig.cpp
                        mupdf/build/shared-release/mupdf.py

                    Note that this requires action=0 to have been run previously.

                3:
                    Compile and links the mupdfcpp_swig.cpp file created by
                    action=2. Requires libmupdf.so to be available, e.g. built by
                    the --libmupdf.so option.

                    For example for Python this generates:

                        mupdf/build/shared-release/_mupdf.so

                    Along with mupdf/platform/python/mupdf.py (generated by
                    action=2), this implements the mupdf python module.

        --check-headers [-k] <which>
            Runs cc on header files to check they #include all required headers.

            -k:
                If present, we carry on after errors.
            which:
                If 'all', we run on all headers in .../mupdf/include. Otherwise
                if <which> ends with '+', we run on all remaining headers in
                .../mupdf/include starting with <which>. Otherwise the name of
                header to test.

        --compare-fz_usage <directory>
            Finds all fz_*() function calls in git files within <directory>, and
            compares with all the fz_*() functions that are wrapped up as class
            methods.

            Useful to see what functionality we are missing.

        --diff
            Compares generated files with those in the mupdfwrap_ref/ directory
            populated by --ref option.

        -d
        --dir-so <directory>
            Set build directory.

            Default is: build/shared-release

            We use different C++ compile flags depending on release or debug
            builds (specifically, the definition of NDEBUG is important because
            it must match what was used when libmupdf.so was built).

            If <directory> starts with `build/fpic-`, the C and C++ API are
            built as `.a` archives but compiled with -fPIC so that they can be
            linked into shared libraries.

            Examples:
                -d build/shared-debug
                -d build/shared-release [default]

            On Windows one can specify the CPU and Python version; we then
            use 'py -0f' to find the matching installed Python along with its
            Python.h and python.lib. For example:

                -d build/shared-release-x32-py3.8
                -d build/shared-release-x64-py3.9

        --doc <languages>
            Generates documentation for the different APIs in
            mupdf/docs/generated/.

            <languages> is either 'all' or a comma-separated list of API languages:

                c
                    Generate documentation for the C API with doxygen:
                        include/html/index.html
                c++
                    Generate documentation for the C++ API with doxygen:
                        platform/c++/include/html/index.html
                python
                    Generate documentation for the Python API using pydoc3:
                        platform/python/mupdf.html

            Also see '--sync-docs' option for copying these generated
            documentation files elsewhere.

        --ref
            Copy generated C++ files to mupdfwrap_ref/ directory for use by --diff.

        --run-py <arg> <arg> ...
            Runs command with LD_LIBRARY_PATH and PYTHONPATH set up for use with
            mupdf.py.

            Exits with same code as the command.

        --swig <swig>
            Sets the swig command to use.

            If this is version 4+, we use the <swig> -doxygen to copy
            over doxygen-style comments into mupdf.py. Otherwise we use
            '%feature("autodoc", "3");' to generate comments with type information
            for args in mupdf.py. [These two don't seem to be usable at the same
            time in swig-4.]

        --swig-windows-auto
            Downloads swig if not present in current directory, extracts
            swig.exe and sets things up to use it subsequently.

        --sync-docs <destination>
            Use rsync to copy contents of docs/generated/ to remote destination.

        --sync-pretty <destination>
            Use rsync to copy generated C++ and Python files to <destination>. Also
            uses generates and copies .html versions of these files that use
            run_prettify.js from cdn.jsdelivr.net to show embelished content.

        --test-csharp
            Tests the experimental C# API.

        --test-python
            Tests the python API.

        --test-python-fitz [<options>] all|iter|<script-name>
            Tests fitz.py with PyMuPDF. Requires 'pkg_add py3-test' or similar.
            options:
                Passed to py.test-3.
                    -x: stop at first error.
                    -s: show stdout/err.
            all:
                Runs all tests with py.test-3
            iter:
                Runs each test in turn until one fails.
            <script-name>:
                Runs a single test, e.g.: test_general.py

        --test-setup.py <arg>
            Tests that setup.py installs a usable Python mupdf module.

                * Creates a Python virtual environment.
                * Activates the Python environment.
                * Runs setup.py install.
                    * Builds C, C++ and Python librariess in build/shared-release.
                    * Copies build/shared-release/*.so into virtual envionment.
                * Runs scripts/mupdfwrap_test.py.
                    * Imports mupdf and checks basic functionality.
                * Deactivates the Python environment.

        --venv <venv> ...
            Runs mupdfwrap.py in a venv containing clang installed with 'pip
            install libclang', passing remaining args. This seems to be the
            only way to use clang from python on Windows.

            E.g.:
                --venv pylocal --swig-windows-auto -b all -t

        --windows-cmd ...
            Runs mupdfwrap.py via cmd.exe, passing remaining args. Useful to
            get from cygwin to native Windows.

            E.g.:
                --windows-cmd --venv pylocal --swig-windows-auto -b all

    Examples:

        ./scripts/mupdfwrap.py -b all -t
            Build all (release build) and test.

        ./scripts/mupdfwrap.py -d build/shared-debug -b all -t
            Build all (debug build) and test.

        ./scripts/mupdfwrap.py -b 0 --compare-fz_usage platform/gl
            Compare generated class methods with functions called by platform/gl
            code.

        python3 -m cProfile -s cumulative ./scripts/mupdfwrap.py -b 0
            Profile generation of C++ source code.

        ./scripts/mupdfwrap.py --venv pylocal --swig-windows-auto -b all -t
            Build and test on Windows.


'''

import glob
import os
import pickle
import re
import shutil
import sys
import textwrap

try:
    import resource
except ModuleNotFoundError:
    # Not available on Windows.
    resource = None

import jlib

from . import classes
from . import cpp
from . import make_cppyy
from . import parse
from . import state
from . import swig

clang = state.clang


# We use f-strings, so need python-3.6+.
assert sys.version_info[0] == 3 and sys.version_info[1] >= 6, (
        'We require python-3.6+')


def fileline( cursor):
    return f'{cursor.location.file}:{cursor.location.line}'


def compare_fz_usage(
        tu,
        directory,
        fn_usage,
        ):
    '''
    Looks for fz_ items in git files within <directory> and compares to what
    functions we have wrapped in <fn_usage>.
    '''

    filenames = jlib.system( f'cd {directory}; git ls-files .', out='return')

    class FzItem:
        def __init__( self, type_, uses_structs=None):
            self.type_ = type_
            if self.type_ == 'function':
                self.uses_structs = uses_structs

    # Set fz_items to map name to info about function/struct.
    #
    fz_items = dict()
    for cursor in tu.cursor.get_children():
        name = cursor.mangled_name
        if not name.startswith( ('fz_', 'pdf_')):
            continue
        uses_structs = False
        if (1
                and name.startswith( ('fz_', 'pdf_'))
                and cursor.kind == clang.cindex.CursorKind.FUNCTION_DECL
                and (
                    cursor.linkage == clang.cindex.LinkageKind.EXTERNAL
                    or
                    cursor.is_definition()  # Picks up static inline functions.
                    )
                ):
            def uses_struct( type_):
                '''
                Returns true if <type_> is a fz struct or pointer to fz struct.
                '''
                if type_.kind == clang.cindex.TypeKind.POINTER:
                    type_ = type_.get_pointee()
                type_ = type_.get_canonical()
                if type_.spelling.startswith( 'struct fz_'):
                    return True
            # Set uses_structs to true if fn returns a fz struct or any
            # argument is a fz struct.
            if uses_struct( cursor.result_type):
                uses_structs = True
            else:
                for arg in parse.get_args( tu, cursor):
                    if uses_struct( arg.cursor.type):
                        uses_structs = True
                        break
            if uses_structs:
                pass
                #log( 'adding function {name=} {uses_structs=}')
            fz_items[ name] = FzItem( 'function', uses_structs)

    directory_names = dict()
    for filename in filenames.split( '\n'):
        if not filename:
            continue
        path = os.path.join( directory, filename)
        jlib.log( '{filename!r=} {path=}')
        with open( path, 'r', encoding='utf-8', errors='replace') as f:
            text = f.read()
        for m in re.finditer( '(fz_[a-z0-9_]+)', text):

            name = m.group(1)
            info = fz_items.get( name)
            if info:
                if (0
                        or (info.type_ == 'function' and info.uses_structs)
                        or (info.type_ == 'fz-struct')
                        ):
                    directory_names.setdefault( name, 0)
                    directory_names[ name] += 1

    name_max_len = 0
    for name, n in sorted( directory_names.items()):
        name_max_len = max( name_max_len, len( name))

    n_missing = 0
    fnnames = sorted( fn_usage.keys())
    for fnname in fnnames:
        classes_n, cursor = fn_usage[ fnname]
        directory_n = directory_names.get( name, 0)
        if classes_n==0 and directory_n:
            n_missing += 1
            jlib.log( '    {fnname:40} {classes_n=} {directory_n=}')

    jlib.log( '{n_missing}')


def find_python( cpu, version=None):
    '''
    Windows only. Finds installed Python with specific word size and version.

    cpu:
        A Cpu instance. If None, we use whatever we are running on.
    version:
        Two-digit Python version as a string such as '3.8'. If None we use
        current Python's version.

    Returns (path, version, root, cpu):

        path:
            Path of python binary.
        version:
            Version as a string, e.g. '3.9'. Same as <version> if not None,
            otherwise the inferred version.
        root:
            The parent directory of <path>; allows
            Python headers to be found, for example
            <root>/include/Python.h.
        cpu:
            A Cpu instance, same as <cpu> if not None, otherwise the inferred
            cpu.

    We parse the output from 'py -0p' to find all available python
    installations.
    '''
    assert state.state_.windows
    if cpu is None:
        cpu = Cpu(cpu_name())
    if version is None:
        version = python_version()
    command = 'py -0p'
    jlib.log('Running: {command}')
    text = jlib.system(command, out='return')
    for line in text.split('\n'):
        jlib.log( '    {line}')
        m = re.match( '^ *-([0-9.]+)-((64)|(32)) +([^\\r*]+)[\\r*]*$', line)
        if not m:
            continue
        version2 = m.group(1)
        bits = int(m.group(2))
        if bits != cpu.bits or version2 != version:
            continue
        path = m.group(5).strip()
        root = path[ :path.rfind('\\')]
        if not os.path.exists(path):
            # Sometimes it seems that the specified .../python.exe does not exist,
            # and we have to change it to .../python<version>.exe.
            #
            assert path.endswith('.exe'), f'path={path!r}'
            path2 = f'{path[:-4]}{version}.exe'
            jlib.log( 'Python {path!r} does not exist; changed to: {path2!r}')
            assert os.path.exists( path2)
            path = path2

        jlib.log('{cpu=} {version=}: returning {path=} {version=} {root=} {cpu=}')
        return path, version, root, cpu

    raise Exception( f'Failed to find python matching cpu={cpu}. Run "py -0p" to see available pythons')


g_have_done_build_0 = False


def _test_get_m_command():
    '''
    Tests _get_m_command().
    '''
    def test( dir_so, expected_command):
        build_dirs = state.BuildDirs()
        build_dirs.dir_so = dir_so
        command, actual_build_dir = _get_m_command( build_dirs)
        assert command == expected_command, f'\nExpected: {expected_command}\nBut:      {command}'

    mupdf_root = os.path.abspath( f'{__file__}/../../../')
    infix = 'CXX=clang++ ' if state.state_.openbsd else ''

    test(
            'shared-release',
            f'cd {mupdf_root} && {infix}gmake HAVE_GLUT=no HAVE_PTHREAD=yes verbose=yes shared=yes build=release build_prefix=shared-',
            )
    test(
            'mupdfpy-amd64-shared-release',
            f'cd {mupdf_root} && {infix}gmake HAVE_GLUT=no HAVE_PTHREAD=yes verbose=yes shared=yes build=release build_prefix=mupdfpy-amd64-shared-',
            )
    test(
            'mupdfpy-amd64-fpic-release',
            f'cd {mupdf_root} && CFLAGS="-fPIC" {infix}gmake HAVE_GLUT=no HAVE_PTHREAD=yes verbose=yes build=release build_prefix=mupdfpy-amd64-fpic-',
            )
    jlib.log( '_get_m_command() ok')


def _get_m_command( build_dirs):
    '''
    Generates a `make` command for building with `build_dirs.dir_mupdf`.

    Returns `(command, actual_build_dir)`.
    '''
    assert not state.state_.windows, 'Cannot do "-b m" on Windows; C library is integrated into C++ library built by "-b 01"'
    #jlib.log( '{build_dirs.dir_mupdf=}')
    make = 'make'
    if state.state_.openbsd:
        # Need to run gmake, not make. Also for some
        # reason gmake on OpenBSD sets CC to clang, but
        # CXX to g++, so need to force CXX=clang++ too.
        #
        make = 'CXX=clang++ gmake'

    flags = os.path.basename( build_dirs.dir_so).split('-')
    actual_build_dir = f'{build_dirs.dir_mupdf}/build/'
    make_env = ''
    make_args = ' HAVE_GLUT=no HAVE_PTHREAD=yes verbose=yes'
    suffix = None
    build_prefix = ''
    in_prefix = True
    for i, flag in enumerate( flags):
        if flag in ('x32', 'x64') or flag.startswith('py'):
            # setup.py puts cpu and python version
            # elements into the build directory name
            # when creating wheels; we need to ignore
            # them.
            pass
        else:
            if 0: pass  # lgtm [py/unreachable-statement]
            elif flag == 'debug':
                make_args += ' build=debug'
                in_prefix = False
            elif flag == 'release':
                make_args += ' build=release'
                in_prefix = False
            elif flag == 'memento':
                make_args += ' build=memento'
                in_prefix = False
            elif flag == 'shared':
                make_args += ' shared=yes'
                suffix = '.so'
                build_prefix += f'{flag}-'
                in_prefix = False
            else:
                if not in_prefix:
                    raise Exception( f'Unrecognised flag {flag!r} in {flags!r} in {build_dirs.dir_so!r}')
                if flag == 'fpic':
                    make_env += ' CFLAGS="-fPIC"'
                    suffix = '.a'
                else:
                    #jlib.log(f'Ignoring unrecognised flag {flag!r} in {flags!r} in {build_dirs.dir_so!r}')
                    pass
                build_prefix += f'{flag}-'
            if i:
                actual_build_dir += '-'
            actual_build_dir += flag
    assert suffix, f'Leaf must contain "shared-" or "fpic-": build_dirs.dir_so={build_dirs.dir_so}'
    if build_prefix:
        make_args += f' build_prefix={build_prefix}'
    command = f'cd {build_dirs.dir_mupdf} &&'
    if make_env:
        command += make_env
    command += f' {make}{make_args}'

    return command, actual_build_dir


def build( build_dirs, swig_command, args):
    '''
    Handles -b ...
    '''
    cpp_files   = [
            f'{build_dirs.dir_mupdf}/platform/c++/implementation/classes.cpp',
            f'{build_dirs.dir_mupdf}/platform/c++/implementation/classes2.cpp',
            f'{build_dirs.dir_mupdf}/platform/c++/implementation/exceptions.cpp',
            f'{build_dirs.dir_mupdf}/platform/c++/implementation/functions.cpp',
            f'{build_dirs.dir_mupdf}/platform/c++/implementation/internal.cpp',
            ]
    h_files = [
            f'{build_dirs.dir_mupdf}/platform/c++/include/mupdf/classes.h',
            f'{build_dirs.dir_mupdf}/platform/c++/include/mupdf/classes2.h',
            f'{build_dirs.dir_mupdf}/platform/c++/include/mupdf/exceptions.h',
            f'{build_dirs.dir_mupdf}/platform/c++/include/mupdf/functions.h',
            f'{build_dirs.dir_mupdf}/platform/c++/include/mupdf/internal.h',
            ]
    build_python = True
    build_csharp = False
    check_regress = False
    clang_info_verbose = False
    force_rebuild = False
    header_git = False
    refcheck_if = '#ifndef NDEBUG'

    state.state_.show_details = lambda name: False
    devenv = 'devenv.com'
    if state.state_.windows:
        # Search for devenv.com in standard locations.
        devenvs = (
                'C:/Program Files (x86)/Microsoft Visual Studio/2019/Community/Common7/IDE/devenv.com',
                'C:/Program Files (x86)/Microsoft Visual Studio/2019/Professional/Common7/IDE/devenv.com',
                'C:/Program Files (x86)/Microsoft Visual Studio/2019/Enterprise/Common7/IDE/devenv.com',
                )
        for path in devenvs:
            if os.path.exists( path):
                devenv = path
                break

    #jlib.log('{build_dirs.dir_so=}')
    details = list()

    while 1:
        actions = args.next()
        if 0:
            pass
        elif actions == '-f':
            force_rebuild = True
        elif actions == '--clang-verbose':
            clang_info_verbose = True
        elif actions == '-d':
            d = args.next()
            details.append( d)
            def fn(name):
                if not name:
                    return
                for detail in details:
                    if detail in name:
                        return True
            state.state_.show_details = fn
        elif actions == '--devenv':
            devenv = args.next()
            if not state.state_.windows:
                jlib.log( 'Warning: --devenv was specified, but we are not on Windows so this will have no effect.')
        elif actions == '--python':
            build_python = True
            build_csharp = False
        elif actions == '--csharp':
            build_python = False
            build_csharp = True
        elif actions == '--regress':
            check_regress = True
        elif actions.startswith( '-'):
            raise Exception( f'Unrecognised --build flag: {actions}')
        else:
            break

    if actions == 'all':
        actions = '0123' if state.state_.windows else 'm0123'

    for action in actions:
        with jlib.LogPrefixScope( f'{action}: '):
            jlib.log( '{action=}', 1)
            if action == '.':
                jlib.log('Ignoring build actions after "." in {actions!r}')
                break

            elif action == 'm':
                # Build libmupdf.so.
                jlib.log( 'Building libmupdf.so ...')
                command, actual_build_dir = _get_m_command( build_dirs)
                jlib.system( command, prefix=jlib.log_text(), out='log', verbose=1)

                if actual_build_dir != build_dirs.dir_so:
                    # This happens when we are being run by
                    # setup.py - it it might specify '-d
                    # build/shared-release-x64-py3.8' (which
                    # will be put into build_dirs.dir_so) but
                    # the above 'make' command will create
                    # build/shared-release/libmupdf.so, so we need
                    # to copy into build/shared-release-x64-py3.8/.
                    #
                    jlib.copy( f'{actual_build_dir}/libmupdf{suffix}', f'{build_dirs.dir_so}/libmupdf{suffix}', verbose=1)

            elif action == '0':
                # Generate C++ code that wraps the fz_* API.
                if state.state_.have_done_build_0:
                    # This -b 0 stage modifies global data, for example adding
                    # begin() and end() methods to extras[], so must not be run
                    # more than once.
                    jlib.log( 'Skipping second -b 0')
                else:
                    jlib.log( 'Generating C++ source code ...')
                    if not state.clang:
                        raise Exception('Cannot do "-b 0" because failed to import clang.')
                    namespace = 'mupdf'
                    generated = cpp.Generated()

                    cpp.cpp_source(
                            build_dirs.dir_mupdf,
                            namespace,
                            f'{build_dirs.dir_mupdf}/platform/c++',
                            header_git,
                            generated,
                            check_regress,
                            clang_info_verbose,
                            refcheck_if,
                            )

                    #generated.functions = state.state_.functions_cache
                    generated.save(f'{build_dirs.dir_mupdf}/platform/c++')

                    def check_lists_equal(name, expected, actual):
                        expected.sort()
                        actual.sort()
                        if expected != actual:
                            text = f'Generated {name} filenames differ from expected:\n'
                            text += f'    expected {len(expected)}:\n'
                            for i in expected:
                                text += f'        {i}\n'
                            text += f'    generated {len(actual)}:\n'
                            for i in actual:
                                text += f'        {i}\n'
                            raise Exception(text)
                    check_lists_equal('C++ source', cpp_files, generated.cpp_files)
                    check_lists_equal('C++ headers', h_files, generated.h_files)

                    for dir_ in (
                            f'{build_dirs.dir_mupdf}/platform/c++/implementation/',
                            f'{build_dirs.dir_mupdf}/platform/c++/include/', '.h',
                            ):
                        for path in jlib.get_filenames( dir_):
                            path = path.replace('\\', '/')
                            _, ext = os.path.splitext( path)
                            if ext not in ('.h', '.cpp'):
                                continue
                            if path in h_files + cpp_files:
                                continue
                            jlib.log( 'Removing unknown C++ file: {path}')
                            os.remove( path)

                    jlib.log( 'Wrapper classes that are containers: {generated.container_classnames=}')

                    # Output info about fz_*() functions that we don't make use
                    # of in class methods.
                    #
                    # This is superceded by automatically finding fuctions to wrap.
                    #
                    if 0:   # lgtm [py/unreachable-statement]
                        jlib.log( 'functions that take struct args and are not used exactly once in methods:')
                        num = 0
                        for name in sorted( fn_usage.keys()):
                            n, cursor = fn_usage[ name]
                            if n == 1:
                                continue
                            if not fn_has_struct_args( tu, cursor):
                                continue
                            jlib.log( '    {n} {cursor.displayname} -> {cursor.result_type.spelling}')
                            num += 1
                        jlib.log( 'number of functions that we should maybe add wrappers for: {num}')
                    state.state_.have_done_build_0 = True

            elif action == '1':
                # Compile and link generated C++ code to create libmupdfcpp.so.
                if state.state_.windows:
                    # We build mupdfcpp.dll using the .sln; it will
                    # contain all C functions internally - there is
                    # no mupdf.dll.
                    #
                    jlib.log(f'Building mupdfcpp.dll by running devenv ...')
                    command = (
                            f'cd {build_dirs.dir_mupdf}&&'
                            f'"{devenv}"'
                            f' platform/win32/mupdf.sln'
                            f' /Build "ReleasePython|{build_dirs.cpu.windows_config}"'
                            f' /Project mupdfcpp'
                            )
                    jlib.system(command, verbose=1, out='log')

                    jlib.copy(
                            f'{build_dirs.dir_mupdf}/platform/win32/{build_dirs.cpu.windows_subdir}Release/mupdfcpp{build_dirs.cpu.windows_suffix}.dll',
                            f'{build_dirs.dir_so}/',
                            verbose=1,
                            )

                else:
                    jlib.log( 'Compiling generated C++ source code to create libmupdfcpp.so ...')
                    include1 = f'{build_dirs.dir_mupdf}/include'
                    include2 = f'{build_dirs.dir_mupdf}/platform/c++/include'
                    cpp_files_text = ''
                    for i in cpp_files:
                        cpp_files_text += ' ' + os.path.relpath(i)
                    dir_so_flags = os.path.basename( build_dirs.dir_so).split( '-')
                    if 'shared' in dir_so_flags:
                        libmupdfcpp = f'{build_dirs.dir_so}/libmupdfcpp.so'
                        libmupdf = f'{build_dirs.dir_so}/libmupdf.so'
                        command = ( textwrap.dedent(
                                f'''
                                c++
                                    -o {libmupdfcpp}
                                    {build_dirs.cpp_flags}
                                    -fPIC -shared
                                    -I {include1}
                                    -I {include2}
                                    {cpp_files_text}
                                    {jlib.link_l_flags(libmupdf)}
                                ''').strip().replace( '\n', ' \\\n')
                                )
                        jlib.build(
                                [include1, include2] + cpp_files,
                                libmupdfcpp,
                                command,
                                force_rebuild,
                                )
                    elif 'fpic' in dir_so_flags:
                        # We build a .so containing the C and C++ API. This
                        # might be slightly faster than having separate C and
                        # C++ API .so files, but probably makes no difference.
                        #
                        libmupdfcpp = f'{build_dirs.dir_so}/libmupdfcpp.a'
                        libmupdf = []#[ f'{build_dirs.dir_so}/libmupdf.a', f'{build_dirs.dir_so}/libmupdf-third.a']

                        # Compile each .cpp file.
                        ofiles = []
                        for cpp_file in cpp_files:
                            ofile = f'{build_dirs.dir_so}/{os.path.basename(cpp_file)}.o'
                            ofiles.append( ofile)
                            command = ( textwrap.dedent(
                                    f'''
                                    c++
                                        {build_dirs.cpp_flags}
                                        -fPIC
                                        -c
                                        -I {include1}
                                        -I {include2}
                                        -o {ofile}
                                        {cpp_file}
                                    ''').strip().replace( '\n', ' \\\n')
                                    )
                            jlib.build(
                                    [include1, include2, cpp_file],
                                    ofile,
                                    command,
                                    force_rebuild,
                                    verbose=True,
                                    )

                        # Create libmupdfcpp.a containing all .cpp.o files.
                        if 0:
                            libmupdfcpp_a = f'{build_dirs.dir_so}/libmupdfcpp.a'
                            command = f'ar cr {libmupdfcpp_a} {" ".join(ofiles)}'
                            jlib.build(
                                    ofiles,
                                    libmupdfcpp_a,
                                    command,
                                    force_rebuild,
                                    verbose=True,
                                    )

                        # Create libmupdfcpp.so from all .cpp and .c files.
                        libmupdfcpp_so = f'{build_dirs.dir_so}/libmupdfcpp.so'
                        alibs = [
                                f'{build_dirs.dir_so}/libmupdf.a',
                                f'{build_dirs.dir_so}/libmupdf-third.a'
                                ]
                        command = textwrap.dedent( f'''
                                c++
                                    {build_dirs.cpp_flags}
                                    -fPIC -shared
                                    -o {libmupdfcpp_so}
                                    {' '.join(ofiles)}
                                    {' '.join(alibs)}
                                ''').strip().replace( '\n', ' \\\n')
                        jlib.build(
                                ofiles + alibs,
                                libmupdfcpp_so,
                                command,
                                force_rebuild,
                                verbose=True,
                                )
                    else:
                        assert 0, f'Leaf must start with "shared-" or "fpic-": build_dirs.dir_so={build_dirs.dir_so}'

            elif action == '2':
                # Use SWIG to generate source code for python/C# bindings.
                #generated = cpp.Generated(f'{build_dirs.dir_mupdf}/platform/c++')
                with open( f'{build_dirs.dir_mupdf}/platform/c++/generated.pickle', 'rb') as f:
                    generated = pickle.load( f)
                    generated.swig_cpp = generated.swig_cpp.getvalue()
                    generated.swig_cpp_python = generated.swig_cpp_python.getvalue()
                    generated.swig_python = generated.swig_python.getvalue()
                    generated.swig_csharp = generated.swig_csharp.getvalue()

                if build_python:
                    jlib.log( 'Generating mupdf_cppyy.py file.')
                    make_cppyy.make_cppyy( state.state_, build_dirs, generated)

                    jlib.log( 'Generating python module source code using SWIG ...')
                    with jlib.LogPrefixScope( f'swig Python: '):
                        # Generate C++ code for python module using SWIG.
                        swig.build_swig(
                                state.state_,
                                build_dirs,
                                generated,
                                language='python',
                                swig_command=swig_command,
                                check_regress=check_regress,
                                force_rebuild=force_rebuild,
                                )

                if build_csharp:
                    # Generate C# using SWIG.
                    jlib.log( 'Generating C# module source code using SWIG ...')
                    with jlib.LogPrefixScope( f'swig C#: '):
                        swig.build_swig(
                                state.state_,
                                build_dirs,
                                generated,
                                language='csharp',
                                swig_command=swig_command,
                                check_regress=check_regress,
                                force_rebuild=force_rebuild,
                                )

            elif action == 'j':
                # Just experimenting.
                build_swig_java()


            elif action == '3':
                # Compile code from action=='2' to create Python/C# binary.
                #
                if build_python:
                    jlib.log( 'Compiling/linking generated Python module source code to create _mupdf.{"pyd" if state.state_.windows else "so"} ...')
                if build_csharp:
                    jlib.log( 'Compiling/linking generated C# source code to create mupdfcsharp.{"dll" if state.state_.windows else "so"} ...')

                if state.state_.windows:
                    if build_python:
                        python_path, python_version, python_root, cpu = find_python(
                                build_dirs.cpu,
                                build_dirs.python_version,
                                )
                        jlib.log( 'best python for {build_dirs.cpu=}: {python_path=} {python_version=}')

                        py_root = python_root.replace('\\', '/')
                        env_extra = {
                                'MUPDF_PYTHON_INCLUDE_PATH': f'{py_root}/include',
                                'MUPDF_PYTHON_LIBRARY_PATH': f'{py_root}/libs',
                                }
                        jlib.log('{env_extra=}')

                        # The swig-generated .cpp file must exist at
                        # this point.
                        #
                        cpp_path = f'{build_dirs.dir_mupdf}/platform/python/mupdfcpp_swig.cpp'
                        assert os.path.exists(cpp_path), f'SWIG-generated file does not exist: {cpp_path}'

                        # We need to update mtime of the .cpp file to
                        # force recompile and link, because we run
                        # devenv with different environmental variables
                        # depending on the Python for which we are
                        # building.
                        #
                        # [Using /Rebuild or /Clean appears to clean
                        # the entire solution even if we specify
                        # /Project.]
                        #
                        os.utime(cpp_path)

                        jlib.log('Building mupdfpyswig project')
                        command = (
                                f'cd {build_dirs.dir_mupdf}&&'
                                f'"{devenv}"'
                                f' platform/win32/mupdfpyswig.sln'
                                f' /Build "ReleasePython|{build_dirs.cpu.windows_config}"'
                                f' /Project mupdfpyswig'
                                )
                        jlib.system(command, verbose=1, out='log', env_extra=env_extra)

                        jlib.copy(
                                f'{build_dirs.dir_mupdf}/platform/win32/{build_dirs.cpu.windows_subdir}Release/mupdfpyswig.dll',
                                f'{build_dirs.dir_so}/_mupdf.pyd',
                                verbose=1,
                                )

                    if build_csharp:
                        # The swig-generated .cpp file must exist at
                        # this point.
                        #
                        cpp_path = 'platform/csharp/mupdfcpp_swig.cpp'
                        assert os.path.exists(cpp_path), f'SWIG-generated file does not exist: {cpp_path}'

                        jlib.log('Building mupdfcsharp project')
                        command = (
                                f'cd {build_dirs.dir_mupdf}&&'
                                f'"{devenv}"'
                                f' platform/win32/mupdfcsharpswig.sln'
                                f' /Build "ReleaseCsharp|{build_dirs.cpu.windows_config}"'
                                f' /Project mupdfcsharpswig'
                                )
                        jlib.system(command, verbose=1, out='log')

                        jlib.copy(
                                f'{build_dirs.dir_mupdf}/platform/win32/{build_dirs.cpu.windows_subdir}Release/mupdfcsharpswig.dll',
                                f'{build_dirs.dir_so}/mupdfcsharp.dll',
                                verbose=1,
                                )

                else:
                    # We use g++ debug/release flags as implied by
                    # --dir-so, but all builds output the same file
                    # mupdf:platform/python/_mupdf.so. We could instead
                    # generate mupdf.py and _mupdf.so in the --dir-so
                    # directory?
                    #
                    # [While libmupdfcpp.so requires matching
                    # debug/release build of libmupdf.so, it looks
                    # like _mupdf.so does not require a matching
                    # libmupdfcpp.so and libmupdf.sp.]
                    #
                    include3 = ''
                    if build_python:
                        # We use python-config which appears to
                        # work better than pkg-config because
                        # it copes with multiple installed
                        # python's, e.g. manylinux_2014's
                        # /opt/python/cp*-cp*/bin/python*.
                        #
                        # But... it seems that we should not
                        # attempt to specify libpython on the link
                        # command. The manylinkux docker containers
                        # don't actually contain libpython.so, and
                        # it seems that this deliberate. And the
                        # link command runs ok.
                        #
                        python_exe = os.path.realpath( sys.executable)
                        python_config = f'{python_exe}-config'
                        if not jlib.find_in_paths( python_config):
                            default = 'python3-config'
                            jlib.log( 'Warning, cannot find {python_config=}, using {default=}')
                            python_config = default
                        # --cflags gives things like
                        # -Wno-unused-result -g etc, so we just use
                        # --includes.
                        include3 = jlib.system( f'{python_config} --includes', out='return')


                    # These are the input files to our g++ command:
                    #
                    include1        = f'{build_dirs.dir_mupdf}/include'
                    include2        = f'{build_dirs.dir_mupdf}/platform/c++/include'

                    dir_so_flags = os.path.basename( build_dirs.dir_so).split( '-')
                    if 'shared' in dir_so_flags:
                        libmupdf        = f'{build_dirs.dir_so}/libmupdf.so'
                        libmupdfthird   = f''
                        libmupdfcpp     = f'{build_dirs.dir_so}/libmupdfcpp.so'
                    elif 'fpic' in dir_so_flags:
                        libmupdf        = f'{build_dirs.dir_so}/libmupdf.a'
                        libmupdfthird   = f'{build_dirs.dir_so}/libmupdf-third.a'
                        libmupdfcpp     = f'{build_dirs.dir_so}/libmupdfcpp.a'
                    else:
                        assert 0, f'Leaf must start with "shared-" or "fpic-": build_dirs.dir_so={build_dirs.dir_so}'

                    if build_python:
                        cpp_path = f'{build_dirs.dir_mupdf}/platform/python/mupdfcpp_swig.cpp'
                        out_so = f'{build_dirs.dir_so}/_mupdf.so'
                    elif build_csharp:
                        cpp_path = f'{build_dirs.dir_mupdf}/platform/csharp/mupdfcpp_swig.cpp'
                        out_so = f'{build_dirs.dir_so}/mupdfcsharp.so'

                    if os.uname()[0] == 'OpenBSD':
                        # clang needs around 2G on OpenBSD.
                        #
                        soft, hard = resource.getrlimit( resource.RLIMIT_DATA)
                        required = 2 * 2**30
                        if soft < required:
                            if hard < required:
                                jlib.log( 'Warning: RLIMIT_DATA {hard=} is less than {required=}.')
                            soft_new = min(hard, required)
                            resource.setrlimit( resource.RLIMIT_DATA, (soft_new, hard))
                            jlib.log( 'Have changed RLIMIT_DATA from {jlib.number_sep(soft)} to {jlib.number_sep(soft_new)}.')

                    # We use jlib.link_l_flags() to add -L options
                    # to search parent directories of each .so that
                    # we need, and -l with the .so leafname without
                    # leading 'lib' or trailing '.so'. This ensures
                    # that at runtime one can set LD_LIBRARY_PATH to
                    # parent directories and have everything work.
                    #

                    # Build mupdf2.so
                    if build_python:
                        cpp2_path = f'{build_dirs.dir_mupdf}/platform/python/mupdfcpp2_swig.cpp'
                        out2_so = f'{build_dirs.dir_so}/_mupdf2.so'
                        if jlib.filesize( cpp2_path):
                            jlib.log( 'Compiling/linking mupdf2')
                            command = ( textwrap.dedent(
                                    f'''
                                    c++
                                        -o {out2_so}
                                        {build_dirs.cpp_flags}
                                        -fPIC
                                        --shared
                                        -I {include1}
                                        -I {include2}
                                        {include3}
                                        {cpp2_path}
                                        {jlib.link_l_flags( [libmupdf, libmupdfcpp])}
                                        -Wno-deprecated-declarations
                                    ''').strip().replace( '\n', ' \\\n')
                            )
                            infiles = [
                                    cpp2_path,
                                    include1,
                                    include2,
                                    libmupdf,
                                    libmupdfcpp,
                                    ]
                            jlib.build(
                                    infiles,
                                    out2_so,
                                    command,
                                    force_rebuild,
                                    )
                        else:
                            jlib.remove( out2_so)
                            jlib.remove( f'{out2_so}.cmd')

                    # Build _mupdf.so.
                    command = ( textwrap.dedent(
                            f'''
                            c++
                                -o {out_so}
                                {build_dirs.cpp_flags}
                                -fPIC
                                -shared
                                -I {include1}
                                -I {include2}
                                {include3}
                                {cpp_path}
                                -Wno-deprecated-declarations
                                -Wno-free-nonheap-object
                            ''').strip().replace( '\n', ' \\\n')
                            )
                    sos = []
                    sos.append( f'{build_dirs.dir_so}/libmupdfcpp.so')
                    if os.path.basename( build_dirs.dir_so).startswith( 'shared-'):
                        sos.append( f'{build_dirs.dir_so}/libmupdf.so')
                    command += f' \\\n   {jlib.link_l_flags( sos)}'
                    infiles = [
                            cpp_path,
                            include1,
                            include2,
                            libmupdf,
                            ]
                    infiles += sos

                    jlib.build(
                            infiles,
                            out_so,
                            command,
                            force_rebuild,
                            )
            else:
                raise Exception( 'unrecognised --build action %r' % action)


def python_settings(build_dirs, startdir=None):
    # We need to set LD_LIBRARY_PATH and PYTHONPATH so that our
    # test .py programme can load mupdf.py and _mupdf.so.
    env_extra = {}
    env_extra[ 'PYTHONPATH'] = os.path.relpath(build_dirs.dir_so, startdir)

    command_prefix = ''
    if state.state_.windows:
        # On Windows, it seems that 'py' runs the default
        # python. Also, Windows appears to be able to find
        # _mupdf.pyd in same directory as mupdf.py.
        #
        python_path, python_version, python_root, cpu = find_python( build_dirs.cpu, build_dirs.python_version)
        python_path = python_path.replace('\\', '/')    # Allows use on Cygwin.
        command_prefix = f'"{python_path}"'
    else:
        pass
        # We build _mupdf.so using `-Wl,-rpath='$ORIGIN,-z,origin` (see
        # jlib.link_l_flags() so we don't need to set `LD_LIBRARY_PATH`.
        #
        # But if we did set `LD_LIBRARY_PATH`, it would be with:
        #
        #   env_extra[ 'LD_LIBRARY_PATH'] = os.path.abspath(build_dirs.dir_so)
        #
    return env_extra, command_prefix

def csharp_settings(build_dirs):
    '''
    Returns (csc, mono, mupdf_cs).

    csc: C# compiler.
    mono: C# interpreter ("" on Windows).
    mupdf_cs: MuPDF C# code.
    '''
    # On linux requires:
    #   sudo apt install mono-devel
    #
    # OpenBSD:
    #   pkg_add mono
    # but we get runtime error when exiting:
    #   mono:build/shared-release/libmupdfcpp.so: undefined symbol '_ZdlPv'
    # which might be because of mixing gcc and clang?
    #
    if state.state_.windows:
        csc = '"C:/Program Files (x86)/Microsoft Visual Studio/2019/Community/MSBuild/Current/Bin/Roslyn/csc.exe"'
        mono = ''
    else:
        mono = 'mono'
        if state.state_.linux:
            csc = 'mono-csc'
        elif state.state_.openbsd:
            csc = 'csc'

    mupdf_cs = os.path.relpath(f'{build_dirs.dir_so}/mupdf.cs')
    return csc, mono, mupdf_cs


def make_docs( build_dirs, languages_original):

    languages = languages_original
    if languages == 'all':
        languages = 'c,c++,python'
    languages = languages.split( ',')

    def do_doxygen( name, outdir, path):
        '''
        name:
            Doxygen PROJECT_NAME of generated documentation
        outdir:
            Directory in which we run doxygen, so root of generated
            documentation will be in <outdir>/html/index.html
        path:
            Doxygen INPUT setting; this is the path of the directory which
            contains the API to document. If a relative path, it should be
            relative to <outdir>.
        '''
        # We generate a blank doxygen configuration file, make
        # some minimal changes, then run doxygen on the modified
        # configuration.
        #
        assert 'docs/generated/' in outdir
        jlib.ensure_empty_dir( outdir)
        dname = f'{name}.doxygen'
        dname2 = os.path.join( outdir, dname)
        jlib.system( f'cd {outdir}; rm -f {dname}0; doxygen -g {dname}0', out='return')
        with open( dname2+'0') as f:
            dtext = f.read()
        dtext, n = re.subn( '\nPROJECT_NAME *=.*\n', f'\nPROJECT_NAME = {name}\n', dtext)
        assert n == 1
        dtext, n = re.subn( '\nEXTRACT_ALL *=.*\n', f'\nEXTRACT_ALL = YES\n', dtext)
        assert n == 1
        dtext, n = re.subn( '\nINPUT *=.*\n', f'\nINPUT = {path}\n', dtext)
        assert n == 1
        dtext, n = re.subn( '\nRECURSIVE *=.*\n', f'\nRECURSIVE = YES\n', dtext)
        with open( dname2, 'w') as f:
            f.write( dtext)
        #jlib.system( f'diff -u {dname2}0 {dname2}', raise_errors=False)
        command = f'cd {outdir}; doxygen {dname}'
        jlib.system( command, out='return', verbose=1)
        jlib.log( 'have created: {outdir}/html/index.html')

    out_dir = f'{build_dirs.dir_mupdf}/docs/generated'

    for language in languages:

        if language == 'c':
            do_doxygen( 'mupdf', f'{out_dir}/c', f'{build_dirs.dir_mupdf}/include')

        elif language == 'c++':
            do_doxygen( 'mupdfcpp', f'{out_dir}/c++', f'{build_dirs.dir_mupdf}/platform/c++/include')

        elif language == 'python':
            ld_library_path = os.path.abspath( f'{build_dirs.dir_so}')
            jlib.ensure_empty_dir( f'{out_dir}/python')
            pythonpath = os.path.relpath( f'{build_dirs.dir_so}', f'{out_dir}/python')
            input_relpath = os.path.relpath( f'{build_dirs.dir_so}/mupdf.py', f'{out_dir}/python')
            jlib.system(
                    f'cd {out_dir}/python && LD_LIBRARY_PATH={ld_library_path} PYTHONPATH={pythonpath} pydoc3 -w {input_relpath}',
                    out='log',
                    verbose=True,
                    )
            path = f'{out_dir}/python/mupdf.html'
            assert os.path.isfile( path)

            # Add some styling.
            #
            with open( path) as f:
                text = f.read()

            m1 = re.search( '[<]/head[>][<]body[^>]*[>]\n', text)
            m2 = re.search( '[<]/body[>]', text)
            assert m1
            assert m2
            #jlib.log( '{=m1.start() m1.end() m2.start() m2.end()}')

            a = text[ : m1.start()]
            b = textwrap.dedent('''
                    <link href="../../../../../css/default.css" rel="stylesheet" type="text/css" />
                    <link href="../../../../../css/language-bindings.css" rel="stylesheet" type="text/css" />
                    ''')
            c = text[ m1.start() : m1.end()]
            d = textwrap.dedent('''
                    <main style="display:block;">
                        <a class="no-underline" href="../../../index.html">
                            <div class="banner" role="heading" aria-level="1">
                                <h1>MuPDF Python bindings</h1>
                            </div>
                        </a>
                        <div class="outer">
                            <div class="inner">
                    ''')
            e = text[ m1.end() : m2.end()]
            f = textwrap.dedent('''
                    </div></div>
                    </main>
                    ''')
            g = text[ m2.end() : ]
            text = a + b + c + d + e + f + g
            with open( path, 'w') as f:
                f.write( text)
            jlib.log( 'have created: {path}')

        else:
            raise Exception( f'unrecognised language param: {lang}')

    # Create index.html with links to the different bindings'
    # documentation.
    #
    #mupdf_dir = os.path.abspath( f'{__file__}/../../..')
    top_index_html = f'{out_dir}/index.html'
    with open( top_index_html, 'w') as f:
        git_id = jlib.get_git_id( build_dirs.dir_mupdf)
        git_id = git_id.split( '\n')[0]
        f.write( textwrap.dedent( f'''
                <!DOCTYPE html>

                <html lang="en">
                    <head>
                        <link href="../../css/default.css" rel="stylesheet" type="text/css" />
                        <link href="../../css/language-bindings.css" rel="stylesheet" type="text/css" />
                    </head>
                    <body>
                        <main style="display:block;">
                            <div class="banner" role="heading" aria-level="1">
                                <h1>MuPDF bindings</h1>
                            </div>
                            <div class="outer">
                                <div class="inner">
                                    <ul>
                                        <li><a href="c/html/index.html">C</a> (generated by Doxygen).
                                        <li><a href="c++/html/index.html">C++</a> (generated by Doxygen).
                                        <li><a href="python/mupdf.html">Python</a> (generated by Pydoc).
                                    </ul>
                                    <small>
                                        <p>Generation:</p>
                                        <ul>
                                            <li>Date: {jlib.date_time()}
                                            <li>Git: {git_id}
                                            <li>Command: <code>./scripts/mupdfwrap.py --doc {languages_original}</code>
                                        </ul>
                                    </small>
                                </div>
                            </div>
                        </main>
                    </body>
                </html>
                '''
                ))
    jlib.log( 'Have created: {top_index_html}')



def main2():

    # Set default build directory. Can br overridden by '-d'.
    #
    build_dirs = state.BuildDirs()

    # Set default swig.
    #
    swig_command = 'swig'

    args = jlib.Args( sys.argv[1:])
    while 1:
        try:
            arg = args.next()
        except StopIteration:
            break
        #log( 'Handling {arg=}')

        with jlib.LogPrefixScope( f'{arg}: '):

            if arg == '-h' or arg == '--help':
                print( __doc__)

            elif arg == '--build' or arg == '-b':
                build( build_dirs, swig_command, args)

            elif arg == '--check-headers':
                keep_going = False
                path = args.next()
                if path == '-k':
                    keep_going = True
                    path = args.next()
                include_dir = os.path.relpath( f'{build_dirs.dir_mupdf}/include')
                def paths():
                    if path.endswith( '+'):
                        active = False
                        for p in jlib.get_filenames( include_dir):
                            if not active and p == path[:-1]:
                                active = True
                            if not active:
                                continue
                            if p.endswith( '.h'):
                                yield p
                    elif path == 'all':
                        for p in jlib.get_filenames( include_dir):
                            if p.endswith( '.h'):
                                yield p
                    else:
                        yield path
                failed_paths = []
                for path in paths():
                    if path.endswith( '/mupdf/pdf/name-table.h'):
                        # Not a normal header.
                        continue
                    if path.endswith( '.h'):
                        e = jlib.system( f'cc -I {include_dir} {path}', out='log', raise_errors=False, verbose=1)
                        if e:
                            if keep_going:
                                failed_paths.append( path)
                            else:
                                sys.exit( 1)
                if failed_paths:
                    jlib.log( 'Following headers are not self-contained:')
                    for path in failed_paths:
                        jlib.log( f'    {path}')
                    sys.exit( 1)

            elif arg == '--compare-fz_usage':
                directory = args.next()
                compare_fz_usage( tu, directory, fn_usage)

            elif arg == '--diff':
                for path in jlib.get_filenames( build_dirs.ref_dir):
                    #log( '{path=}')
                    assert path.startswith( build_dirs.ref_dir)
                    if not path.endswith( '.h') and not path.endswith( '.cpp'):
                        continue
                    tail = path[ len( build_dirs.ref_dir):]
                    path2 = f'{build_dirs.dir_mupdf}/platform/c++/{tail}'
                    command = f'diff -u {path} {path2}'
                    jlib.log( 'running: {command}')
                    jlib.system(
                            command,
                            raise_errors=False,
                            out='log',
                            )

            elif arg == '--diff-all':
                for a, b in (
                        (f'{build_dirs.dir_mupdf}/platform/c++/', f'{build_dirs.dir_mupdf}/platform/c++/'),
                        (f'{build_dirs.dir_mupdf}/platform/python/', f'{build_dirs.dir_mupdf}/platform/python/')
                        ):
                    for dirpath, dirnames, filenames in os.walk( a):
                        assert dirpath.startswith( a)
                        root = dirpath[len(a):]
                        for filename in filenames:
                            a_path = os.path.join(dirpath, filename)
                            b_path = os.path.join( b, root, filename)
                            command = f'diff -u {a_path} {b_path}'
                            jlib.system( command, out='log', raise_errors=False)

            elif arg == '--doc':
                languages = args.next()
                make_docs( build_dirs, languages)

            elif arg == '--ref':
                assert 'mupdfwrap_ref' in build_dirs.ref_dir
                jlib.system(
                        f'rm -r {build_dirs.ref_dir}',
                        raise_errors=False,
                        out='log',
                        )
                jlib.system(
                        f'rsync -ai {build_dirs.dir_mupdf}/platform/c++/implementation {build_dirs.ref_dir}',
                        out='log',
                        )
                jlib.system(
                        f'rsync -ai {build_dirs.dir_mupdf}/platform/c++/include {build_dirs.ref_dir}',
                        out='log',
                        )

            elif arg == '--dir-so' or arg == '-d':
                d = args.next()
                build_dirs.set_dir_so( d)
                #jlib.log('Have set {build_dirs=}')

            elif arg == '--py-package-multi':
                # Investigating different combinations of pip, pyproject.toml,
                # setup.py
                #
                def system(command):
                    jlib.system(command, verbose=1, out='log')
                system( '(rm -r pylocal-multi dist || true)')
                system( './setup.py sdist')
                system( 'cp -p pyproject.toml pyproject.toml-0')
                results = dict()
                try:
                    for toml in 0, 1:
                        for pip_upgrade in 0, 1:
                            for do_wheel in 0, 1:
                                with jlib.LogPrefixScope(f'toml={toml} pip_upgrade={pip_upgrade} do_wheel={do_wheel}: '):
                                    #print(f'jlib.g_log_prefixes={jlib.g_log_prefixes}')
                                    #print(f'jlib.g_log_prefix_scopes.items={jlib.g_log_prefix_scopes.items}')
                                    #print(f'jlib.log_text(""): {jlib.log_text("")}')
                                    result_key = toml, pip_upgrade, do_wheel
                                    jlib.log( '')
                                    jlib.log( '=== {pip_upgrade=} {do_wheel=}')
                                    if toml:
                                        system( 'cp -p pyproject.toml-0 pyproject.toml')
                                    else:
                                        system( 'rm pyproject.toml || true')
                                    system( 'ls -l pyproject.toml || true')
                                    system(
                                            '(rm -r pylocal-multi wheels || true)'
                                            ' && python3 -m venv pylocal-multi'
                                            ' && . pylocal-multi/bin/activate'
                                            ' && pip install clang'
                                            )
                                    try:
                                        if pip_upgrade:
                                            system( '. pylocal-multi/bin/activate && pip install --upgrade pip')
                                        if do_wheel:
                                            system( '. pylocal-multi/bin/activate && pip install check-wheel-contents')
                                            system( '. pylocal-multi/bin/activate && pip wheel --wheel-dir wheels dist/*')
                                            system( '. pylocal-multi/bin/activate && check-wheel-contents wheels/*')
                                            system( '. pylocal-multi/bin/activate && pip install wheels/*')
                                        else:
                                            system( '. pylocal-multi/bin/activate && pip install dist/*')
                                        #system( './scripts/mupdfwrap_test.py')
                                        system( '. pylocal-multi/bin/activate && python -m mupdf')
                                    except Exception as ee:
                                        e = ee
                                    else:
                                        e = 0
                                    results[ result_key] = e
                                    jlib.log( '== {e=}')
                    jlib.log( '== Results:')
                    for (toml, pip_upgrade, do_wheel), e in results.items():
                        jlib.log( '    {toml=} {pip_upgrade=} {do_wheel=}: {e=}')
                finally:
                    system( 'cp -p pyproject.toml-0 pyproject.toml')

            elif arg == '--run-py':
                command = ''
                while 1:
                    try:
                        command += ' ' + args.next()
                    except StopIteration:
                        break

                ld_library_path = os.path.abspath( f'{build_dirs.dir_so}')
                pythonpath = build_dirs.dir_so

                envs = f'LD_LIBRARY_PATH={ld_library_path} PYTHONPATH={pythonpath}'
                command = f'{envs} {command}'
                jlib.log( 'running: {command}')
                e = jlib.system(
                        command,
                        raise_errors=False,
                        verbose=False,
                        out='log',
                        )
                sys.exit(e)

            elif arg == '--swig':
                swig_command = args.next()

            elif arg == '--swig-windows-auto':
                if state.state_.windows:
                    import stat
                    import urllib.request
                    import zipfile
                    name = 'swigwin-4.0.2'

                    # Download swig .zip file if not already present.
                    #
                    if not os.path.exists(f'{name}.zip'):
                        url = f'http://prdownloads.sourceforge.net/swig/{name}.zip'
                        jlib.log(f'Downloading Windows SWIG from: {url}')
                        with urllib.request.urlopen(url) as response:
                            with open(f'{name}.zip-', 'wb') as f:
                                shutil.copyfileobj(response, f)
                        os.rename(f'{name}.zip-', f'{name}.zip')

                    # Extract swig from .zip file if not already extracted.
                    #
                    swig_local = f'{name}/swig.exe'
                    if not os.path.exists(swig_local):
                        # Extract
                        z = zipfile.ZipFile(f'{name}.zip')
                        jlib.ensure_empty_dir(f'{name}-0')
                        z.extractall(f'{name}-0')
                        os.rename(f'{name}-0/{name}', name)
                        os.rmdir(f'{name}-0')

                        # Need to make swig.exe executable.
                        swig_local_stat = os.stat(swig_local)
                        os.chmod(swig_local, swig_local_stat.st_mode | stat.S_IXUSR | stat.S_IXGRP | stat.S_IXOTH)

                    # Set our <swig> to be the local windows swig.exe.
                    #
                    swig_command = swig_local
                else:
                    jlib.log('Ignoring {arg} because not running on Windows')

            elif arg == '--sync-pretty':
                destination = args.next()
                jlib.log( 'Syncing to {destination=}')
                generated = cpp.Generated(f'{build_dirs.dir_mupdf}/platform/c++')
                files = generated.h_files + generated.cpp_files + [
                        f'{build_dirs.dir_so}/mupdf.py',
                        f'{build_dirs.dir_mupdf}/platform/c++/fn_usage.txt',
                        ]
                # Generate .html files with syntax colouring for source files. See:
                #   https://github.com/google/code-prettify
                #
                files_html = []
                for i in files:
                    if os.path.splitext( i)[1] not in ( '.h', '.cpp', '.py'):
                        continue
                    o = f'{i}.html'
                    jlib.log( 'converting {i} to {o}')
                    with open( i) as f:
                        text = f.read()
                    with open( o, 'w') as f:
                        f.write( '<html><body>\n')
                        f.write( '<script src="https://cdn.jsdelivr.net/gh/google/code-prettify@master/loader/run_prettify.js"></script>\n')
                        f.write( '<pre class="prettyprint">\n')
                        f.write( text)
                        f.write( '</pre>\n')
                        f.write( '</body></html>\n')
                    files_html.append( o)

                files += files_html

                # Insert extra './' into each path so that rsync -R uses the
                # 'mupdf/...' tail of each local path for the remote path.
                #
                for i in range( len( files)):
                    files[i] = files[i].replace( '/mupdf/', '/./mupdf/')
                    files[i] = files[i].replace( '/tmp/', '/tmp/./')

                jlib.system( f'rsync -aiRz {" ".join( files)} {destination}', verbose=1, out='log')

            elif arg == '--sync-docs':
                # We use extra './' so that -R uses remaining path on
                # destination.
                #
                destination = args.next()
                jlib.system( f'rsync -aiRz {build_dirs.dir_mupdf}/docs/generated/./ {destination}', verbose=1, out='log')

            elif arg == '--test-internal':
                _test_get_m_command()

            elif arg == '--test-cpp':
                cpp.test()

            elif arg in ('--test-python', '-t', '--test-python-gui'):

                env_extra, command_prefix = python_settings(build_dirs)
                script_py = os.path.relpath( f'{build_dirs.dir_mupdf}/scripts/mupdfwrap_gui.py')
                if arg == '--test-python-gui':
                    env_extra[ 'MUPDF_trace'] = '0'
                    env_extra[ 'MUPDF_check_refs'] = '0'
                    env_extra[ 'MUPDF_trace_exceptions'] = '1'
                    command = f'{command_prefix} {script_py}'
                    jlib.system( command, env_extra=env_extra, out='log', verbose=1)

                else:
                    jlib.log( 'running scripts/mupdfwrap_test.py ...')
                    script_py = os.path.relpath( f'{build_dirs.dir_mupdf}/scripts/mupdfwrap_test.py')
                    command = f'MUPDF_trace=0 MUPDF_check_refs=0 MUPDF_trace_exceptions=1 {command_prefix} {script_py}'
                    with open( f'{build_dirs.dir_mupdf}/platform/python/mupdf_test.py.out.txt', 'w') as f:
                        jlib.system( command, env_extra=env_extra, out='log', verbose=1)
                        # Repeat with pdf_reference17.pdf if it exists.
                        path = os.path.relpath( f'{build_dirs.dir_mupdf}/../pdf_reference17.pdf')
                        if os.path.exists(path):
                            jlib.log('Running mupdfwrap_test.py on {path}')
                            command += f' {path}'
                            jlib.system( command, env_extra=env_extra, out='log', verbose=1)

                    # Run mutool.py.
                    #
                    mutool_py = os.path.relpath( f'{__file__}/../../mutool.py')
                    zlib_pdf = os.path.relpath(f'{build_dirs.dir_mupdf}/thirdparty/zlib/zlib.3.pdf')
                    for args2 in (
                            f'trace {zlib_pdf}',
                            f'convert -o zlib.3.pdf-%d.png {zlib_pdf}',
                            f'draw -o zlib.3.pdf-%d.png -s tmf -v -y l -w 150 -R 30 -h 200 {zlib_pdf}',
                            f'draw -o zlib.png -R 10 {zlib_pdf}',
                            f'clean -gggg -l {zlib_pdf} zlib.clean.pdf',
                            ):
                        command = f'{command_prefix} {mutool_py} {args2}'
                        jlib.log( 'running: {command}')
                        jlib.system( f'{command}', env_extra=env_extra, out='log', verbose=1)

                    jlib.log( 'Tests ran ok.')

            elif arg == '--test-csharp':
                csc, mono, mupdf_cs = csharp_settings(build_dirs)

                # Our tests look for zlib.3.pdf in their current directory.
                jlib.copy(
                        f'{build_dirs.dir_mupdf}/thirdparty/zlib/zlib.3.pdf',
                        f'{build_dirs.dir_so}/zlib.3.pdf' if state.state_.windows else 'zlib.3.pdf'
                        )

                if 1:
                    # Build and run simple test.
                    jlib.update_file(
                            textwrap.dedent('''
                                    public class HelloWorld
                                    {
                                        public static void Main(string[] args)
                                        {
                                            System.Console.WriteLine("MuPDF C# test starting.");

                                            // Check we can load a document.
                                            mupdf.FzDocument document = new mupdf.FzDocument("zlib.3.pdf");
                                            System.Console.WriteLine("document: " + document);
                                            System.Console.WriteLine("num chapters: " + document.fz_count_chapters());
                                            mupdf.FzPage page = document.fz_load_page(0);
                                            mupdf.FzRect rect = page.fz_bound_page();
                                            System.Console.WriteLine("rect: " + rect);
                                            if ("" + rect != rect.to_string())
                                            {
                                                throw new System.Exception("rect ToString() is broken: '" + rect + "' != '" + rect.to_string() + "'");
                                            }

                                            // Test conversion to html using docx device.
                                            var buffer = page.fz_new_buffer_from_page_with_format(
                                                    "docx",
                                                    "html",
                                                    new mupdf.FzMatrix(1, 0, 0, 1, 0, 0),
                                                    new mupdf.FzCookie()
                                                    );
                                            var data = buffer.fz_buffer_extract();
                                            var s = System.Text.Encoding.UTF8.GetString(data, 0, data.Length);
                                            if (s.Length < 100) {
                                                throw new System.Exception("HTML text is too short");
                                            }
                                            System.Console.WriteLine("s=" + s);

                                            // Check that previous buffer.buffer_extract() cleared the buffer.
                                            data = buffer.fz_buffer_extract();
                                            s = System.Text.Encoding.UTF8.GetString(data, 0, data.Length);
                                            if (s.Length > 0) {
                                                throw new System.Exception("Buffer was not cleared.");
                                            }

                                            // Check we can create pixmap from page.
                                            var pixmap = page.fz_new_pixmap_from_page_contents(
                                                    new mupdf.FzMatrix(1, 0, 0, 1, 0, 0),
                                                    new mupdf.FzColorspace(mupdf.FzColorspace.Fixed.Fixed_RGB),
                                                    0 /*alpha*/
                                                    );

                                            // Check returned tuple from bitmap.fz_bitmap_details().
                                            var w = 100;
                                            var h = 200;
                                            var n = 4;
                                            var xres = 300;
                                            var yres = 300;
                                            var bitmap = new mupdf.FzBitmap(w, h, n, xres, yres);
                                            (var w2, var h2, var n2, var stride) = bitmap.fz_bitmap_details();
                                            System.Console.WriteLine("bitmap.fz_bitmap_details() returned:"
                                                    + " " + w2 + " " + h2 + " " + n2 + " " + stride);
                                            if (w2 != w || h2 != h) {
                                                throw new System.Exception("Unexpected tuple values from bitmap.fz_bitmap_details().");
                                            }
                                            System.Console.WriteLine("MuPDF C# test finished.");
                                        }
                                    }
                                    '''),
                            'test-csharp.cs',
                            )

                    out = 'test-csharp.exe'
                    jlib.build(
                            ('test-csharp.cs', mupdf_cs),
                            out,
                            f'{csc} -out:{{OUT}} {{IN}}',
                            )
                    if state.state_.windows:
                        jlib.system(f'cd {build_dirs.dir_so} && {mono} ../../{out}', verbose=1)
                    else:
                        command = f'LD_LIBRARY_PATH={build_dirs.dir_so} {mono} ./{out}'
                        if state.state_.openbsd:
                            e = jlib.system( command, verbose=1, raise_errors=False)
                            if e == 137:
                                jlib.log( 'Ignoring {e=} on OpenBSD because this occurs in normal operation.')
                            elif e:
                                raise Exception( f'command failed: {command}')
                        else:
                            jlib.system(f'LD_LIBRARY_PATH={build_dirs.dir_so} {mono} ./{out}', verbose=1)

            elif arg == '--test-csharp-gui':
                csc, mono, mupdf_cs = csharp_settings(build_dirs)

                # Build and run gui test.
                #
                # Don't know why Unix/Windows differ in what -r: args are
                # required...
                #
                # We need -unsafe for copying bitmap data from mupdf.
                #
                references = '-r:System.Drawing -r:System.Windows.Forms' if state.state_.linux else ''
                out = 'mupdfwrap_gui.cs.exe'
                jlib.build(
                        ('scripts/mupdfwrap_gui.cs', mupdf_cs),
                        out,
                        f'{csc} -unsafe {references}  -out:{{OUT}} {{IN}}'
                        )
                if state.state_.windows:
                    # Don't know how to mimic Unix's LD_LIBRARY_PATH, so for
                    # now we cd into the directory containing our generated
                    # libraries.
                    jlib.copy(f'{build_dirs.dir_mupdf}/thirdparty/zlib/zlib.3.pdf', f'{build_dirs.dir_so}/zlib.3.pdf')
                    # Note that this doesn't work remotely.
                    jlib.system(f'cd {build_dirs.dir_so} && {mono} ../../{out}', verbose=1)
                else:
                    jlib.copy(f'{build_dirs.dir_mupdf}/thirdparty/zlib/zlib.3.pdf', f'zlib.3.pdf')
                    jlib.system(f'LD_LIBRARY_PATH={build_dirs.dir_so} {mono} ./{out}', verbose=1)

            elif arg == '--test-python-fitz':
                opts = ''
                while 1:
                    arg = args.next()
                    if arg.startswith('-'):
                        opts += f' {arg}'
                    else:
                        tests = arg
                        break
                startdir = os.path.abspath('../PyMuPDF/tests')
                env_extra, command_prefix = python_settings(build_dirs, startdir)

                env_extra['PYTHONPATH'] += f':{os.path.relpath(".", startdir)}'
                env_extra['PYTHONPATH'] += f':{os.path.relpath("./scripts", startdir)}'

                #env_extra['PYTHONMALLOC'] = 'malloc'
                #env_extra['MUPDF_trace'] = '1'
                #env_extra['MUPDF_check_refs'] = '1'

                # -x: stop at first error.
                # -s: show stdout/err.
                #
                if tests == 'all':
                    jlib.system(
                            f'cd ../PyMuPDF/tests && py.test-3 {opts}',
                            env_extra=env_extra,
                            out='log',
                            verbose=1,
                            )
                elif tests == 'iter':
                    e = 0
                    for script in sorted(glob.glob( '../PyMuPDF/tests/test_*.py')):
                        script = os.path.basename(script)
                        ee = jlib.system(
                                f'cd ../PyMuPDF/tests && py.test-3 {opts} {script}',
                                env_extra=env_extra,
                                out='log',
                                verbose=1,
                                raise_errors=0,
                                )
                        if not e:
                            e = ee
                elif not os.path.isfile(f'../PyMuPDF/tests/{tests}'):
                    ts = glob.glob("../PyMuPDF/tests/*.py")
                    ts = [os.path.basename(t) for t in ts]
                    raise Exception(f'Unrecognised tests={tests}. Should be "all", "iter" or one of {ts}')
                else:
                    jlib.system(
                            f'cd ../PyMuPDF/tests && py.test-3 {opts} {tests}',
                            env_extra=env_extra,
                            out='log',
                            verbose=1,
                            )

            elif arg == '--test-setup.py':
                # We use the '.' command to run pylocal/bin/activate rather than 'source',
                # because the latter is not portable, e.g. not supported by ksh. The '.'
                # command is posix so should work on all shells.
                commands = [
                            f'cd {build_dirs.dir_mupdf}',
                            f'python3 -m venv pylocal',
                            f'. pylocal/bin/activate',
                            f'pip install clang',
                            f'python setup.py {extra} install',
                            f'python scripts/mupdfwrap_test.py',
                            f'deactivate',
                            ]
                command = 'true'
                for c in commands:
                    command += f' && echo == running: {c}'
                    command += f' && {c}'
                jlib.system( command, verbose=1, out='log')

            elif arg == '--test-swig':
                swig.test_swig()

            elif arg == '--venv':
                venv = args.next()
                args_tail = ''
                while 1:
                    try:
                        args_tail += ' ' + args.next()
                    except StopIteration:
                        break
                commands = (
                        f'"{sys.executable}" -m venv {venv}',
                        f'{venv}\\Scripts\\activate.bat',
                        # Upgrading pip seems to fail on some Windows systems,
                        # even when retrying after first failure.
                        #f'(pip install --upgrade pip || pip install --upgrade pip)',
                        f'pip install libclang',
                        f'python {sys.argv[0]} {args_tail}',
                        f'deactivate',
                        )
                command = '&&'.join(commands)
                jlib.system(command, out='log', verbose=1)

            elif arg == '--windows-cmd':
                args_tail = ''
                while 1:
                    try:
                        args_tail += f' {args.next()}'
                    except StopIteration:
                        break
                command = f'cmd.exe /c "py {sys.argv[0]} {args_tail}"'
                jlib.system(command, out='log', verbose=1)

            else:
                raise Exception( f'unrecognised arg: {arg}')

def main():
    jlib.force_line_buffering()
    try:
        main2()
    except Exception:
        jlib.exception_info()
        sys.exit(1)

if __name__ == '__main__':
    main2()







mupdf-1.21.1-source/scripts/wrap/classes.py

'''
Extra information to customise how we wrap MuPDF structs into C++ classes.
'''

import textwrap

import jlib

from . import rename
from . import state
from . import util


class ExtraMethod:
    '''
    Defines a prototype and implementation of a custom method in a generated
    class.
    '''
    def __init__( self, return_, name_args, body, comment, overload=None):
        '''
        return_:
            Return type as a string.
        name_args:
            A string describing name and args of the method:
                <method-name>(<args>)
        body:
            Implementation code including the enclosing '{...}'.
        comment:
            Optional comment; should include /* and */ or //.
        overload:
            If true, we allow auto-generation of methods with same name.
        '''
        assert name_args
        self.return_ = return_
        self.name_args = name_args
        self.body = body
        self.comment = comment
        self.overload = overload
        assert '\t' not in body
    def __str__(self):
        return f'{self.name_args} => {self.return_}'


class ExtraConstructor:
    '''
    Defines a prototype and implementation of a custom constructor in a
    generated class.
    '''
    def __init__( self, name_args, body, comment):
        '''
        name_args:
            A string of the form: (<args>)
        body:
            Implementation code including the enclosing '{...}'.
        comment:
            Optional comment; should include /* and */ or //.
        '''
        self.return_ = ''
        self.name_args = name_args
        self.body = body
        self.comment = comment
        assert '\t' not in body


class ClassExtra:
    '''
    Extra methods/features when wrapping a particular MuPDF struct into a C++
    class.
    '''
    def __init__( self,
            accessors=None,
            class_bottom='',
            class_post='',
            class_pre='',
            class_top='',
            constructor_prefixes=None,
            constructor_raw=True,
            constructor_excludes=None,
            constructors_extra=None,
            constructors_wrappers=None,
            copyable=True,
            extra_cpp='',
            iterator_next=None,
            methods_extra=None,
            method_wrappers=None,
            method_wrappers_static=None,
            opaque=False,
            pod=False,
            virtual_fnptrs=False,
            ):
        '''
        accessors:
            If true, we generate accessors methods for all items in the
            underlying struct.

            Defaults to True if pod is True, else False.

        class_bottom:
            Extra text at end of class definition, e.g. for member variables.

        class_post:
            Extra text after class definition, e.g. complete definition of
            iterator class.

        class_pre:
            Extra text before class definition, e.g. forward declaration of
            iterator class.

        class_top:
            Extra text at start of class definition, e.g. for enums.

        constructor_excludes:
            Lists of constructor functions to ignore.

        constructor_prefixes:
            Extra fz_*() function name prefixes that can be used by class
            constructors_wrappers. We find all functions whose name starts with one of
            the specified prefixes and which returns a pointer to the relevant
            fz struct.

            For each function we find, we make a constructor that takes the
            required arguments and set m_internal to what this function
            returns.

            If there is a '-' item, we omit the default 'fz_new_<type>' prefix.

        constructor_raw:
            If true, create a constructor that takes a pointer to an instance
            of the wrapped fz_ struct. If 'default', this constructor arg
            defaults to NULL. If 'declaration_only' we declare the constructor
            but do not write out the function definition - typically this will
            be instead specified as custom code in <extra_cpp>.

        constructors_extra:
            List of ExtraConstructor's, allowing arbitrary constructors_wrappers to be
            specified.

        constructors_wrappers:
            List of fns to use as constructors_wrappers.

        copyable:
            If 'default' we allow default copy constructor to be created by C++
            compiler. This is useful for plain structs that are not referenced
            counted but can still be copied, but which we don't want to specify
            pod=True.

            Otherwise if true, generated wrapper class must be copyable. If
            pod is false, we generate a copy constructor by looking for a
            fz_keep_*() function; it's an error if we can't find this function.

            Otherwise if false we create a private copy constructor.

            [todo: need to check docs for interaction of pod/copyable.]

        extra_cpp:
            Extra text for .cpp file, e.g. implementation of iterator class
            methods.

        iterator_next:
            Support for iterating forwards over linked list.

            Should be (first, last).

            first:
                Name of element within the wrapped class that points to the
                first item in the linked list. We assume that this element will
                have 'next' pointers that terminate in NULL.

                If <first> is '', the container is itself the first element in
                the linked list.

            last:
                Currently unused, but could be used for reverse iteration in
                the future.

            We generate begin() and end() methods, plus a separate iterator
            class, to allow iteration over the linked list starting at
            <structname>::<first> and iterating to ->next until we reach NULL.

        methods_extra:
            List of ExtraMethod's, allowing arbitrary methods to be specified.

        method_wrappers:
            Extra fz_*() function names that should be wrapped in class
            methods.

            E.g. 'fz_foo_bar' is converted to a method called foo_bar()
            that takes same parameters as fz_foo_bar() except context and
            any pointer to struct and fz_context*. The implementation calls
            fz_foo_bar(), converting exceptions etc.

            The first arg that takes underlying fz_*_s type is omitted and
            implementation passes <this>.

        method_wrappers_static:
            Like <method_wrappers>, but generates static methods, where no args
            are replaced by <this>.

        opaque:
            If true, we generate a wrapper even if there's no definition
            available for the struct, i.e. it's only available as a forward
            declaration.

        pod:
            If 'inline', there is no m_internal; instead, each member of the
            underlying class is placed in the wrapper class.

            If 'none', there is no m_internal member at all. Typically
            <extra_cpp> could be used to add in custom members.

            If True, underlying class is POD and m_internal is an instance of
            the underlying class instead of a pointer to it.

        virtual_fnptrs:
            If true, should be (self, alloc) or (self, alloc, free):

                self:
                    A callable taking single arg that is the name of a pointer
                    to an instance of the MuPDF struct; should return C++ code
                    that converts the specified name into a pointer to the
                    corresponding virtual_fnptrs wrapper class.
                alloc:
                    Code for embedding in the virtual_fnptrs wrapper class's
                    constructor that creates a new instances of the MuPDF
                    struct and virtual_fnptrs wrapper class, and sets
                    m_internal to point to the MuPDF struct. It should also
                    ensure that <self> can convert m_internal to the instance
                    of the virtual_fnptrs wrapper class.
                free:
                    Optional code for freeing the virtual_fnptrs wrapper class.

            We generate a virtual_fnptrs wrapper class, derived from the main
            wrapper class, where the main wrapper class's function pointers end
            up calling the virtual_fnptrs wrapper class's virtual methods. We
            then use SWIG's 'Director' support to allow these virtual methods
            to be overridden in Python/C#. Thus one can make MuPDF function
            pointers call Python/C# code.
        '''
        if accessors is None and pod is True:
            accessors = True
        self.accessors = accessors
        self.class_bottom = class_bottom
        self.class_post = class_post
        self.class_pre = class_pre
        self.class_top = class_top
        self.constructor_excludes = constructor_excludes or []
        self.constructor_prefixes = constructor_prefixes or []
        self.constructor_raw = constructor_raw
        self.constructors_extra = constructors_extra or []
        self.constructors_wrappers = constructors_wrappers or []
        self.copyable = copyable
        self.extra_cpp = extra_cpp
        self.iterator_next = iterator_next
        self.methods_extra = methods_extra or []
        self.method_wrappers = method_wrappers or []
        self.method_wrappers_static = method_wrappers_static or []
        self.opaque = opaque
        self.pod = pod
        self.virtual_fnptrs = virtual_fnptrs

        assert self.pod in (False, True, 'inline', 'none'), f'{self.pod}'

        def assert_list_of( items, type_):
            assert isinstance( items, list)
            for item in items:
                assert isinstance( item, type_)

        assert_list_of( self.constructor_prefixes, str)
        assert_list_of( self.method_wrappers, str)
        assert_list_of( self.method_wrappers_static, str)
        assert_list_of( self.methods_extra, ExtraMethod)
        assert_list_of( self.constructors_extra, ExtraConstructor)

        if virtual_fnptrs:
            assert isinstance(virtual_fnptrs, tuple) and len(virtual_fnptrs) in ( 2, 3), f'virtual_fnptrs={virtual_fnptrs!r}'

    def __str__( self):
        ret = ''
        ret += f' accessors={self.accessors}'
        ret += f' class_bottom={self.class_bottom}'
        ret += f' class_post={self.class_post}'
        ret += f' class_pre={self.class_pre}'
        ret += f' class_top={self.class_top}'
        ret += f' constructor_excludes={self.constructor_excludes}'
        ret += f' constructor_prefixes={self.constructor_prefixes}'
        ret += f' constructor_raw={self.constructor_raw}'
        ret += f' constructors_extra={self.constructors_extra}'
        ret += f' constructors_wrappers={self.constructors_wrappers}'
        ret += f' copyable={self.copyable}'
        ret += f' extra_cpp={self.extra_cpp}'
        ret += f' iterator_next={self.iterator_next}'
        ret += f' methods_extra={self.methods_extra}'
        ret += f' method_wrappers={self.method_wrappers}'
        ret += f' method_wrappers_static={self.method_wrappers_static}'
        ret += f' opaque={self.opaque}'
        ret += f' pod={self.pod}'
        ret += f' virtual_fnptrs={self.virtual_fnptrs}'
        return ret



class ClassExtras:
    '''
    Extra methods/features for each of our auto-generated C++ wrapper classes.
    '''
    def __init__( self, **namevalues):
        '''
        namevalues:
            Named args mapping from struct name (e.g. fz_document) to a
            ClassExtra.
        '''
        self.items = dict()
        for name, value in namevalues.items():
            self.items[ name] = value

    def get( self, tu, name):
        '''
        Searches for <name> and returns a ClassExtra instance. If <name> is not
        found, we insert an empty ClassExtra instance and return it. We do this
        for any name, e.g. name could be 'foo *'.

        We return None if <name> is a known enum.
        '''
        verbose = state.state_.show_details( name)
        if verbose:
            jlib.log( 'ClassExtras.get(): {=name}')
        name = util.clip( name, ('const ', 'struct '))
        if verbose:
            jlib.log( 'ClassExtras.get(): {=name}')
        if not name.startswith( ('fz_', 'pdf_')):
            return

        ret = self.items.setdefault( name, ClassExtra())

        if name in state.state_.enums[ tu]:
            #jlib.log( '*** name is an enum: {name=}')
            return None

        if ' ' not in name and not ret.pod and ret.copyable and ret.copyable != 'default':
            # Check whether there is a _keep() fn.
            keep_name = f'fz_keep_{name[3:]}' if name.startswith( 'fz_') else f'pdf_keep_{name[4:]}'
            keep_cursor = state.state_.find_function( tu, keep_name, method=True)
            if not keep_cursor:
                if ret.copyable:
                    if 0:
                        jlib.log( '*** Changing .copyable to False for {=name keep_name}')
                ret.copyable = False
        return ret

    def get_or_none( self, name):
        return self.items.get( name)


# Customisation information for selected wrapper classes.
#
# We use MuPDF struct names as keys.
#
classextras = ClassExtras(

        fz_aa_context = ClassExtra(
                pod='inline',
                ),

        fz_band_writer = ClassExtra(
                class_top = '''
                    enum Cm
                    {
                        MONO,
                        COLOR,
                    };
                    enum P
                    {
                        PNG,
                        PNM,
                        PAM,
                        PBM,
                        PKM,
                        PS,
                        PSD,
                    };
                    ''',
                constructors_extra = [
                    ExtraConstructor(
                        f'({rename.class_("fz_output")}& out, Cm cm, const {rename.class_("fz_pcl_options")}& options)',
                        f'''
                        {{
                            ::fz_output*            out2 = out.m_internal;
                            const ::fz_pcl_options* options2 = options.m_internal;
                            if (0)  {{}}
                            else if (cm == MONO)    m_internal = {rename.ll_fn('fz_new_mono_pcl_band_writer' )}( out2, options2);
                            else if (cm == COLOR)   m_internal = {rename.ll_fn('fz_new_color_pcl_band_writer')}( out2, options2);
                            else throw std::runtime_error( "Unrecognised fz_band_writer_s Cm type");
                        }}
                        ''',
                        comment = f'/* Calls fz_new_mono_pcl_band_writer() or fz_new_color_pcl_band_writer(). */',
                        ),
                    ExtraConstructor(
                        f'({rename.class_("fz_output")}& out, P p)',
                        f'''
                        {{
                            ::fz_output*    out2 = out.m_internal;
                            if (0)  {{}}
                            else if (p == PNG)  m_internal = {rename.ll_fn('fz_new_png_band_writer')}( out2);
                            else if (p == PNM)  m_internal = {rename.ll_fn('fz_new_pnm_band_writer')}( out2);
                            else if (p == PAM)  m_internal = {rename.ll_fn('fz_new_pam_band_writer')}( out2);
                            else if (p == PBM)  m_internal = {rename.ll_fn('fz_new_pbm_band_writer')}( out2);
                            else if (p == PKM)  m_internal = {rename.ll_fn('fz_new_pkm_band_writer')}( out2);
                            else if (p == PS)   m_internal = {rename.ll_fn('fz_new_ps_band_writer' )}( out2);
                            else if (p == PSD)  m_internal = {rename.ll_fn('fz_new_psd_band_writer')}( out2);
                            else throw std::runtime_error( "Unrecognised fz_band_writer_s P type");
                        }}
                        ''',
                        comment = f'/* Calls fz_new_p*_band_writer(). */',
                        ),
                    ExtraConstructor(
                        f'({rename.class_("fz_output")}& out, Cm cm, const {rename.class_("fz_pwg_options")}& options)',
                        f'''
                        {{
                            ::fz_output*            out2 = out.m_internal;
                            const ::fz_pwg_options* options2 = &options.m_internal;
                            if (0)  {{}}
                            else if (cm == MONO)    m_internal = {rename.ll_fn('fz_new_mono_pwg_band_writer' )}( out2, options2);
                            else if (cm == COLOR)   m_internal = {rename.ll_fn('fz_new_pwg_band_writer')}( out2, options2);
                            else throw std::runtime_error( "Unrecognised fz_band_writer_s Cm type");
                        }}
                        ''',
                        comment = f'/* Calls fz_new_mono_pwg_band_writer() or fz_new_pwg_band_writer(). */',
                        ),
                    ],
                copyable = False,
                ),

        fz_bitmap = ClassExtra(
                accessors = True,
                ),

        fz_buffer = ClassExtra(
                constructor_raw = 'default',
                constructors_wrappers = [
                    'fz_read_file',
                    ],
                ),

        fz_color_params = ClassExtra(
                pod='inline',
                constructors_extra = [
                    ExtraConstructor('()',
                        f'''
                        {{
                            this->ri = fz_default_color_params.ri;
                            this->bp = fz_default_color_params.bp;
                            this->op = fz_default_color_params.op;
                            this->opm = fz_default_color_params.opm;
                        }}
                        ''',
                        comment = '/* Equivalent to fz_default_color_params. */',
                        ),
                    ],
                ),

        fz_colorspace = ClassExtra(
                constructors_extra = [
                    ExtraConstructor(
                        '(Fixed fixed)',
                        f'''
                        {{
                            if (0) {{}}
                            else if ( fixed == Fixed_GRAY)  m_internal = {rename.ll_fn( 'fz_device_gray')}();
                            else if ( fixed == Fixed_RGB)   m_internal = {rename.ll_fn( 'fz_device_rgb' )}();
                            else if ( fixed == Fixed_BGR)   m_internal = {rename.ll_fn( 'fz_device_bgr' )}();
                            else if ( fixed == Fixed_CMYK)  m_internal = {rename.ll_fn( 'fz_device_cmyk')}();
                            else if ( fixed == Fixed_LAB)   m_internal = {rename.ll_fn( 'fz_device_lab' )}();
                            else {{
                                std::string message = "Unrecognised fixed colorspace id";
                                throw {rename.error_class("FZ_ERROR_GENERIC")}(message.c_str());
                            }}
                            {rename.ll_fn('fz_keep_colorspace')}(m_internal);
                        }}
                        ''',
                        comment = '/* Construct using one of: fz_device_gray(), fz_device_rgb(), fz_device_bgr(), fz_device_cmyk(), fz_device_lab(). */',
                        ),
                        ExtraConstructor(
                        '()',
                        '''
                        : m_internal( NULL)
                        {
                        }
                        ''',
                        comment = '/* Sets m_internal = NULL. */',
                        ),
                    ],
                constructor_raw=1,
                class_top = '''
                        enum Fixed
                        {
                            Fixed_GRAY,
                            Fixed_RGB,
                            Fixed_BGR,
                            Fixed_CMYK,
                            Fixed_LAB,
                        };
                        ''',
                ),

        fz_context = ClassExtra(
                copyable = False,
                ),

        fz_cookie = ClassExtra(
                constructors_extra = [
                    ExtraConstructor( '()',
                    '''
                    {
                        this->m_internal.abort = 0;
                        this->m_internal.progress = 0;
                        this->m_internal.progress_max = (size_t) -1;
                        this->m_internal.errors = 0;
                        this->m_internal.incomplete = 0;
                    }
                    ''',
                    comment = '/* Sets all fields to default values. */',
                    ),
                    ],
                constructor_raw = False,
                methods_extra = [
                    ExtraMethod(
                            'void',
                            'set_abort()',
                            '{ m_internal.abort = 1; }\n',
                            '/* Sets m_internal.abort to 1. */',
                            ),
                    ExtraMethod(
                            'void',
                            'increment_errors(int delta)',
                            '{ m_internal.errors += delta; }\n',
                            '/* Increments m_internal.errors by <delta>. */',
                            ),
                ],
                pod = True,
                # Other code asyncronously writes to our fields, so we are not
                # copyable. todo: maybe tie us to all objects to which we have
                # been associated?
                #
                copyable=False,
                ),

        fz_device = ClassExtra(
                virtual_fnptrs = (
                    lambda name: f'(*({rename.class_("fz_device")}2**) ({name} + 1))',
                    f'm_internal = {rename.ll_fn("fz_new_device_of_size")}('
                            + f'sizeof(*m_internal)'
                            + f' + sizeof({rename.class_("fz_device")}2*));\n'
                        + f'*(({rename.class_("fz_device")}2**) (m_internal + 1)) = this;\n'
                        ,
                    ),
                constructor_raw = True,
                method_wrappers_static = [
                    ],
                constructors_extra = [
                    ExtraConstructor( '()',
                        f'''
                        : m_internal( NULL)
                        {{
                            #ifndef NDEBUG
                            if (s_check_refs)
                            {{
                                s_{rename.class_('fz_device')}_refs_check.add( this, __FILE__, __LINE__, __FUNCTION__);
                            }}
                            #endif
                        }}
                        ''',
                        comment = '/* Sets m_internal = NULL. */',
                        ),
                    ],
                ),

        fz_document = ClassExtra(
                constructor_excludes = [
                    'fz_new_xhtml_document_from_document',
                    ],
                constructor_prefixes = [
                    'fz_open_accelerated_document',
                    'fz_open_document',
                    ],
                constructors_extra = [
                    ExtraConstructor( f'({rename.class_("pdf_document")}& pdfdocument)',
                        f'''
                        {{
                            m_internal = {rename.ll_fn('fz_keep_document')}(&pdfdocument.m_internal->super);
                        }}
                        ''',
                        f'/* Return {rename.class_("fz_document")} for pdfdocument.m_internal.super. */',
                        ),
                    ],
                constructor_raw = 'default',
                method_wrappers = [
                    'fz_load_outline',
                ],
                method_wrappers_static = [
                    'fz_new_xhtml_document_from_document',
                    ],
                methods_extra = [
                    # This duplicates our creation of extra fz_lookup_metadata()
                    # function in make_function_wrappers(). Maybe we could
                    # parse the generated functions.h instead of fitz.h so that
                    # we pick up extra C++ wrappers automatically, but this
                    # would be a fairly major change.
                    #
                    ExtraMethod(
                            'std::string',
                            f'{rename.method( "fz_document", "fz_lookup_metadata")}(const char* key, int* o_out=NULL)',
                            f'''
                            {{
                                return {rename.ll_fn("fz_lookup_metadata")}(m_internal, key, o_out);
                            }}
                            ''',
                           textwrap.dedent('''
                            /* Wrapper for fz_lookup_metadata() that returns a std::string and sets
                            *o_out to length of string plus one. If <key> is not found, returns empty
                            string with *o_out=-1. <o_out> can be NULL if caller is not interested in
                            error information. */
                            ''')
                            ),
                    ],
                ),

        # This is a little complicated. Many of the functions that we would
        # like to wrap to form constructors, have the same set of args. C++
        # does not support named constructors so we differentiate between
        # constructors with identical args using enums.
        #
        # Also, fz_document_writer is not reference counted so the wrapping
        # class is not copyable or assignable, so our normal approach of making
        # static class functions that return a newly constructed instance by
        # value, does not work.
        #
        # So instead we define enums that are passed to our constructors,
        # allowing the constructor to decide which fz_ function to use to
        # create the new fz_document_writer.
        #
        # There should be no commented-out constructors in the generated code
        # marked as 'Disabled because same args as ...'.
        #
        fz_document_writer = ClassExtra(
                class_top = '''
                    /* Used for constructor that wraps fz_ functions taking (const char *path, const char *options). */
                    enum PathType
                    {
                        PathType_CBZ,
                        PathType_DOCX,
                        PathType_ODT,
                        PathType_PAM_PIXMAP,
                        PathType_PBM_PIXMAP,
                        PathType_PCL,
                        PathType_PCLM,
                        PathType_PDF,
                        PathType_PDFOCR,
                        PathType_PGM_PIXMAP,
                        PathType_PKM_PIXMAP,
                        PathType_PNG_PIXMAP,
                        PathType_PNM_PIXMAP,
                        PathType_PPM_PIXMAP,
                        PathType_PS,
                        PathType_PWG,
                        PathType_SVG,
                    };

                    /* Used for constructor that wraps fz_ functions taking (Output& out, const char *options). */
                    enum OutputType
                    {
                        OutputType_CBZ,
                        OutputType_DOCX,
                        OutputType_ODT,
                        OutputType_PCL,
                        OutputType_PCLM,
                        OutputType_PDF,
                        OutputType_PDFOCR,
                        OutputType_PS,
                        OutputType_PWG,
                    };

                    /* Used for constructor that wraps fz_ functions taking (const char *format, const char *path, const char *options). */
                    enum FormatPathType
                    {
                        FormatPathType_DOCUMENT,
                        FormatPathType_TEXT,
                    };
                ''',
                # These excludes should match the functions called by the
                # extra constructors defined below. This ensures that we don't
                # generate commented-out constructors with a comment saying
                # 'Disabled because same args as ...'.
                constructor_excludes = [
                    'fz_new_cbz_writer',
                    'fz_new_docx_writer',
                    'fz_new_odt_writer',
                    'fz_new_pam_pixmap_writer',
                    'fz_new_pbm_pixmap_writer',
                    'fz_new_pcl_writer',
                    'fz_new_pclm_writer',
                    'fz_new_pdfocr_writer',
                    'fz_new_pdf_writer',
                    'fz_new_pgm_pixmap_writer',
                    'fz_new_pkm_pixmap_writer',
                    'fz_new_png_pixmap_writer',
                    'fz_new_pnm_pixmap_writer',
                    'fz_new_ppm_pixmap_writer',
                    'fz_new_ps_writer',
                    'fz_new_pwg_writer',
                    'fz_new_svg_writer',

                    'fz_new_cbz_writer_with_output',
                    'fz_new_docx_writer_with_output',
                    'fz_new_odt_writer_with_output',
                    'fz_new_pcl_writer_with_output',
                    'fz_new_pclm_writer_with_output',
                    'fz_new_pdf_writer_with_output',
                    'fz_new_pdfocr_writer_with_output',
                    'fz_new_ps_writer_with_output',
                    'fz_new_pwg_writer_with_output',

                    'fz_new_document_writer',
                    'fz_new_text_writer',

                    'fz_new_document_writer_with_output',
                    'fz_new_text_writer_with_output',
                    ],

                copyable=False,
                methods_extra = [
                        # 2022-08-26: we used to provide a custom wrapper of
                        # fz_begin_page(), but this is not longer necessary
                        # because function_wrapper_class_aware_body() knows
                        # that fz_begin_page() returns a borrowed reference.
                        #
                        ],
                constructors_extra = [
                    ExtraConstructor(
                        '(const char *path, const char *options, PathType path_type)',
                        f'''
                        {{
                            if (0) {{}}
                            else if (path_type == PathType_CBZ)         m_internal = {rename.ll_fn( 'fz_new_cbz_writer')}(path, options);
                            else if (path_type == PathType_DOCX)        m_internal = {rename.ll_fn( 'fz_new_docx_writer')}(path, options);
                            else if (path_type == PathType_ODT)         m_internal = {rename.ll_fn( 'fz_new_odt_writer')}(path, options);
                            else if (path_type == PathType_PAM_PIXMAP)  m_internal = {rename.ll_fn( 'fz_new_pam_pixmap_writer')}(path, options);
                            else if (path_type == PathType_PBM_PIXMAP)  m_internal = {rename.ll_fn( 'fz_new_pbm_pixmap_writer')}(path, options);
                            else if (path_type == PathType_PCL)         m_internal = {rename.ll_fn( 'fz_new_pcl_writer')}(path, options);
                            else if (path_type == PathType_PCLM)        m_internal = {rename.ll_fn( 'fz_new_pclm_writer')}(path, options);
                            else if (path_type == PathType_PDF)         m_internal = {rename.ll_fn( 'fz_new_pdf_writer')}(path, options);
                            else if (path_type == PathType_PDFOCR)      m_internal = {rename.ll_fn( 'fz_new_pdfocr_writer')}(path, options);
                            else if (path_type == PathType_PGM_PIXMAP)  m_internal = {rename.ll_fn( 'fz_new_pgm_pixmap_writer')}(path, options);
                            else if (path_type == PathType_PKM_PIXMAP)  m_internal = {rename.ll_fn( 'fz_new_pkm_pixmap_writer')}(path, options);
                            else if (path_type == PathType_PNG_PIXMAP)  m_internal = {rename.ll_fn( 'fz_new_png_pixmap_writer')}(path, options);
                            else if (path_type == PathType_PNM_PIXMAP)  m_internal = {rename.ll_fn( 'fz_new_pnm_pixmap_writer')}(path, options);
                            else if (path_type == PathType_PPM_PIXMAP)  m_internal = {rename.ll_fn( 'fz_new_ppm_pixmap_writer')}(path, options);
                            else if (path_type == PathType_PS)          m_internal = {rename.ll_fn( 'fz_new_ps_writer')}(path, options);
                            else if (path_type == PathType_PWG)         m_internal = {rename.ll_fn( 'fz_new_pwg_writer')}(path, options);
                            else if (path_type == PathType_SVG)         m_internal = {rename.ll_fn( 'fz_new_svg_writer')}(path, options);
                            else throw {rename.error_class('FZ_ERROR_ABORT')}( "Unrecognised Type value");
                        }}
                        ''',
                        comment = textwrap.dedent('''
                        /* Constructor using one of:
                            fz_new_cbz_writer()
                            fz_new_docx_writer()
                            fz_new_odt_writer()
                            fz_new_pam_pixmap_writer()
                            fz_new_pbm_pixmap_writer()
                            fz_new_pcl_writer()
                            fz_new_pclm_writer()
                            fz_new_pdf_writer()
                            fz_new_pdfocr_writer()
                            fz_new_pgm_pixmap_writer()
                            fz_new_pkm_pixmap_writer()
                            fz_new_png_pixmap_writer()
                            fz_new_pnm_pixmap_writer()
                            fz_new_ppm_pixmap_writer()
                            fz_new_ps_writer()
                            fz_new_pwg_writer()
                            fz_new_svg_writer()
                        */'''),
                        ),
                    ExtraConstructor(
                        f'({rename.class_("fz_output")}& out, const char *options, OutputType output_type)',
                        f'''
                        {{
                            /* All fz_new_*_writer_with_output() functions take
                            ownership of the fz_output, even if they throw an
                            exception. So we need to set out.m_internal to null
                            here so its destructor does nothing. */
                            ::fz_output* out2 = out.m_internal;
                            out.m_internal = NULL;
                            if (0) {{}}
                            else if (output_type == OutputType_CBZ)     m_internal = {rename.ll_fn( 'fz_new_cbz_writer_with_output')}(out2, options);
                            else if (output_type == OutputType_DOCX)    m_internal = {rename.ll_fn( 'fz_new_docx_writer_with_output')}(out2, options);
                            else if (output_type == OutputType_ODT)     m_internal = {rename.ll_fn( 'fz_new_odt_writer_with_output')}(out2, options);
                            else if (output_type == OutputType_PCL)     m_internal = {rename.ll_fn( 'fz_new_pcl_writer_with_output')}(out2, options);
                            else if (output_type == OutputType_PCLM)    m_internal = {rename.ll_fn( 'fz_new_pclm_writer_with_output')}(out2, options);
                            else if (output_type == OutputType_PDF)     m_internal = {rename.ll_fn( 'fz_new_pdf_writer_with_output')}(out2, options);
                            else if (output_type == OutputType_PDFOCR)  m_internal = {rename.ll_fn( 'fz_new_pdfocr_writer_with_output')}(out2, options);
                            else if (output_type == OutputType_PS)      m_internal = {rename.ll_fn( 'fz_new_ps_writer_with_output')}(out2, options);
                            else if (output_type == OutputType_PWG)     m_internal = {rename.ll_fn( 'fz_new_pwg_writer_with_output')}(out2, options);
                            else
                            {{
                                /* Ensure that out2 is dropped before we return. */
                                {rename.ll_fn( 'fz_drop_output')}(out2);
                                throw {rename.error_class('FZ_ERROR_ABORT')}( "Unrecognised OutputType value");
                            }}
                        }}
                        ''',
                        comment = textwrap.dedent('''
                        /* Constructor using one of:
                            fz_new_cbz_writer_with_output()
                            fz_new_docx_writer_with_output()
                            fz_new_odt_writer_with_output()
                            fz_new_pcl_writer_with_output()
                            fz_new_pclm_writer_with_output()
                            fz_new_pdf_writer_with_output()
                            fz_new_pdfocr_writer_with_output()
                            fz_new_ps_writer_with_output()
                            fz_new_pwg_writer_with_output()

                        This constructor takes ownership of <out> -
                        out.m_internal is set to NULL after this constructor
                        returns so <out> must not be used again.
                        */
                        '''),
                        ),
                    ExtraConstructor(
                        '(const char *format, const char *path, const char *options, FormatPathType format_path_type)',
                        f'''
                        {{
                            if (0) {{}}
                            else if (format_path_type == FormatPathType_DOCUMENT)   m_internal = {rename.ll_fn( 'fz_new_document_writer')}(format, path, options);
                            else if (format_path_type == FormatPathType_TEXT)       m_internal = {rename.ll_fn( 'fz_new_text_writer')}(format, path, options);
                            else throw {rename.error_class('FZ_ERROR_ABORT')}( "Unrecognised OutputType value");
                        }}
                        ''',
                        comment = textwrap.dedent('''
                        /* Constructor using one of:
                            fz_new_document_writer()
                            fz_new_text_writer()
                        */'''),
                        ),
                    ExtraConstructor(
                        f'({rename.class_("fz_output")}& out, const char *format, const char *options)',
                        f'''
                        {{
                            /* Need to transfer ownership of <out>. */
                            ::fz_output* out2 = out.m_internal;
                            out.m_internal = NULL;
                            m_internal = {rename.ll_fn( 'fz_new_document_writer_with_output')}(out2, format, options);
                        }}
                        ''',
                        comment = textwrap.dedent('''
                        /* Constructor using fz_new_document_writer_with_output().

                        This constructor takes ownership of <out> -
                        out.m_internal is set to NULL after this constructor
                        returns so <out> must not be used again.
                        */'''),
                        ),
                    ExtraConstructor(
                        f'(const char *format, {rename.class_("fz_output")}& out, const char *options)',
                        f'''
                        {{
                            /* Need to transfer ownership of <out>. */
                            ::fz_output* out2 = out.m_internal;
                            out.m_internal = NULL;
                            m_internal = {rename.ll_fn( 'fz_new_text_writer_with_output')}(format, out2, options);
                        }}
                        ''',
                        comment = textwrap.dedent('''
                        /* Constructor using fz_new_text_writer_with_output().

                        This constructor takes ownership of <out> -
                        out.m_internal is set to NULL after this constructor
                        returns so <out> must not be used again.
                        */'''),
                        ),
                    ],

                ),

        fz_draw_options = ClassExtra(
                constructors_wrappers = [
                    'fz_parse_draw_options',
                    ],
                copyable=False,
                pod='inline',
                ),

        fz_halftone = ClassExtra(
                constructor_raw = 'default',
                ),

        fz_image = ClassExtra(
                accessors=True,
                constructors_extra = [
                    ExtraConstructor( '()',
                        f'''
                        {{
                            m_internal = nullptr;
                        }}
                        ''',
                        '/* Construct with m_internal set to null. */',
                        )
                    ],
                ),

        fz_irect = ClassExtra(
                constructor_prefixes = [
                    'fz_irect_from_rect',
                    'fz_make_irect',
                    ],
                pod='inline',
                constructor_raw = True,
                ),

        fz_link = ClassExtra(
                constructors_extra = [
                    ExtraConstructor( f'({rename.class_("fz_rect")}& rect, const char *uri)',
                        f'''
                        {{
                            m_internal = {rename.ll_fn('fz_new_link_of_size')}( sizeof(fz_link), *rect.internal(), uri);
                        }}
                        ''',
                        '/* Construct by calling fz_new_link_of_size() with size=sizeof(fz_link). */',
                        )
                    ],
                accessors = True,
                iterator_next = ('', ''),
                constructor_raw = 'default',
                copyable = True,
                ),

        fz_location = ClassExtra(
                constructor_prefixes = [
                    'fz_make_location',
                    ],
                pod='inline',
                constructor_raw = True,
                ),

        fz_matrix = ClassExtra(
                constructor_prefixes = [
                    'fz_make_matrix',
                    ],
                method_wrappers_static = [
                    'fz_concat',
                    'fz_scale',
                    'fz_shear',
                    'fz_rotate',
                    'fz_translate',
                    'fz_transform_page',
                    ],
                constructors_extra = [
                    ExtraConstructor( '()',
                        '''
                        : a(1), b(0), c(0), d(1), e(0), f(0)
                        {
                        }
                        ''',
                        comment = '/* Constructs identity matrix (like fz_identity). */'),
                ],
                pod='inline',
                constructor_raw = True,
                ),

        fz_md5 = ClassExtra(
                pod = True,
                constructors_extra = [
                    ExtraConstructor(
                        '()',
                        f'''
                        {{
                            {rename.ll_fn( 'fz_md5_init')}( &m_internal);
                        }}
                        ''',
                        '/* Default constructor calls md5_init(). */',
                        )
                    ],
                methods_extra = [
                    ExtraMethod( 'std::vector<unsigned char>',
                        f'{rename.method("fz_md5", "fz_md5_final2")}()',
                        f'''
                        {{
                            std::vector<unsigned char>  ret(16);
                            {rename.ll_fn( 'fz_md5_final')}( &m_internal, &ret[0]);
                            return ret;
                        }}
                        ''',
                        f'/* Wrapper for fz_md5_final() that returns the digest by value. */',
                        ),
                    ],
                ),

        fz_outline = ClassExtra(
                # We add various methods to give depth-first iteration of outlines.
                #
                constructor_prefixes = [
                    'fz_load_outline',
                    ],
                accessors=True,
                ),

        fz_outline_item = ClassExtra(
                class_top = f'''
                        FZ_FUNCTION bool valid() const;
                        FZ_FUNCTION const std::string& title() const;   /* Will throw if valid() is not true. */
                        FZ_FUNCTION const std::string& uri() const;     /* Will throw if valid() is not true. */
                        FZ_FUNCTION int is_open() const;                /* Will throw if valid() is not true. */
                        ''',
                class_bottom = f'''
                        private:
                        bool        m_valid;
                        std::string m_title;
                        std::string m_uri;
                        int         m_is_open;
                        ''',
                constructors_extra = [
                        ],
                constructor_raw = 'declaration_only',
                copyable = 'default',
                pod = 'none',
                extra_cpp = f'''
                        FZ_FUNCTION {rename.class_("fz_outline_item")}::{rename.class_("fz_outline_item")}(const ::fz_outline_item* item)
                        {{
                            if (item)
                            {{
                                m_valid = true;
                                m_title = item->title;
                                m_uri = item->uri;
                                m_is_open = item->is_open;
                            }}
                            else
                            {{
                                m_valid = false;
                            }}
                        }}
                        FZ_FUNCTION bool {rename.class_("fz_outline_item")}::valid() const
                        {{
                            return m_valid;
                        }}
                        FZ_FUNCTION const std::string& {rename.class_("fz_outline_item")}::title() const
                        {{
                            if (!m_valid) throw {rename.error_class("FZ_ERROR_GENERIC")}("fz_outline_item is invalid");
                            return m_title;
                        }}
                        FZ_FUNCTION const std::string& {rename.class_("fz_outline_item")}::uri() const
                        {{
                            if (!m_valid) throw {rename.error_class("FZ_ERROR_GENERIC")}("fz_outline_item is invalid");
                            return m_uri;
                        }}
                        FZ_FUNCTION int {rename.class_("fz_outline_item")}::is_open() const
                        {{
                            if (!m_valid) throw {rename.error_class("FZ_ERROR_GENERIC")}("fz_outline_item is invalid");
                            return m_is_open;
                        }}
                        ''',
                ),

        fz_outline_iterator = ClassExtra(
                copyable = False,
                methods_extra = [
                        ExtraMethod(
                            'int',
                            f'{rename.method("fz_outline_iterator", "fz_outline_iterator_insert")}({rename.class_("fz_outline_item")}& item)',
                            f'''
                            {{
                                /* Create a temporary fz_outline_item. */
                                ::fz_outline_item item2;
                                item2.title = (char*) item.title().c_str();
                                item2.uri = (char*) item.uri().c_str();
                                item2.is_open = item.is_open();
                                return {rename.ll_fn("fz_outline_iterator_insert")}(m_internal, &item2);
                            }}
                            ''',
                            comment = '/* Custom wrapper for fz_outline_iterator_insert(). */',
                            ),
                        ExtraMethod(
                            'void',
                            f'{rename.method("fz_outline_iterator", "fz_outline_iterator_update")}({rename.class_("fz_outline_item")}& item)',
                            f'''
                            {{
                                /* Create a temporary fz_outline_item. */
                                ::fz_outline_item item2;
                                item2.title = (char*) item.title().c_str();
                                item2.uri = (char*) item.uri().c_str();
                                item2.is_open = item.is_open();
                                return {rename.ll_fn("fz_outline_iterator_update")}(m_internal, &item2);
                            }}
                            ''',
                            comment = '/* Custom wrapper for fz_outline_iterator_update(). */',
                            ),
                        ],
                ),

        fz_output = ClassExtra(
                virtual_fnptrs = (
                    lambda name: f'({rename.class_("fz_output")}2*) {name}',
                    f'm_internal = {rename.ll_fn("fz_new_output")}(0 /*bufsize*/, this /*state*/, nullptr /*write*/, nullptr /*close*/, nullptr /*drop*/);\n',
                    ),
                constructor_raw = 'default',
                constructor_excludes = [
                    # These all have the same prototype, so are used by
                    # constructors_extra below.
                    'fz_new_asciihex_output',
                    'fz_new_ascii85_output',
                    'fz_new_rle_output',
                    ],
                constructors_extra = [
                    ExtraConstructor( '(Fixed out)',
                        f'''
                        {{
                            if (0)  {{}}
                            else if (out == Fixed_STDOUT) {{
                                m_internal = {rename.ll_fn('fz_stdout')}();
                            }}
                            else if (out == Fixed_STDERR) {{
                                m_internal = {rename.ll_fn('fz_stderr')}();
                            }}
                            else {{
                                throw {rename.error_class('FZ_ERROR_ABORT')}("Unrecognised Fixed value");
                            }}
                        }}
                        ''',
                        '/* Uses fz_stdout() or fz_stderr(). */',
                        # Note that it's ok to call fz_drop_output() on fz_stdout and fz_stderr.
                        ),
                    ExtraConstructor(
                        f'(const {rename.class_("fz_output")}& chain, Filter filter)',
                        f'''
                        {{
                            if (0)  {{}}
                            else if (filter == Filter_HEX) {{
                                m_internal = {rename.ll_fn('fz_new_asciihex_output')}(chain.m_internal);
                            }}
                            else if (filter == Filter_85) {{
                                m_internal = {rename.ll_fn('fz_new_ascii85_output')}(chain.m_internal);
                            }}
                            else if (filter == Filter_RLE) {{
                                m_internal = {rename.ll_fn('fz_new_rle_output')}(chain.m_internal);
                            }}
                            else {{
                                throw {rename.error_class('FZ_ERROR_ABORT')}("Unrecognised Filter value");
                            }}
                        }}
                        ''',
                        comment = '/* Calls one of: fz_new_asciihex_output(), fz_new_ascii85_output(), fz_new_rle_output(). */',
                        ),
                    ],
                class_top = '''
                    enum Fixed
                    {
                        Fixed_STDOUT=1,
                        Fixed_STDERR=2,
                    };
                    enum Filter
                    {
                        Filter_HEX,
                        Filter_85,
                        Filter_RLE,
                    };
                    '''
                    ,
                copyable=False, # No fz_keep_output() fn?
                ),

        fz_page = ClassExtra(
                constructor_prefixes = [
                    'fz_load_page',
                    'fz_load_chapter_page',
                    ],
                constructors_extra = [
                    ExtraConstructor( f'({rename.class_("pdf_page")}& pdfpage)',
                        f'''
                        {{
                            m_internal = {rename.ll_fn('fz_keep_page')}(&pdfpage.m_internal->super);
                        }}
                        ''',
                        f'/* Return {rename.class_("fz_page")} for pdfpage.m_internal.super. */',
                        ),
                    ],
                methods_extra = [
                    ExtraMethod(
                        f'std::vector<{rename.class_("fz_quad")}>',
                        f'{rename.method("fz_page", "fz_search_page")}(const char* needle, int *hit_mark, int max)',
                        f'''
                        {{
                            std::vector<{rename.class_("fz_quad")}> ret(max);
                            ::fz_quad* hit_bbox = ret[0].internal();
                            int n = {rename.ll_fn('fz_search_page')}(m_internal, needle, hit_mark, hit_bbox, (int) ret.size());
                            ret.resize(n);
                            return ret;
                        }}
                        ''',
                        comment=f'/* Wrapper for fz_search_page(). */',
                        ),
                    ExtraMethod(
                        f'{rename.class_("fz_document")}',
                        'doc()',
                        f'''
                        {{
                            return {rename.class_("fz_document")}( {rename.ll_fn('fz_keep_document')}( m_internal->doc));
                        }}
                        ''',
                        f'/* Returns wrapper for .doc member. */',
                        ),
                ],
                constructor_raw = True,
                ),

        fz_path_walker = ClassExtra(
                constructor_raw = 'default',
                virtual_fnptrs = (
                    lambda name: f'*({rename.class_("fz_path_walker")}2**) ((fz_path_walker*) {name} + 1)',
                    textwrap.dedent(
                        f'''
                        m_internal = (::fz_path_walker*) {rename.ll_fn("fz_calloc")}(1, sizeof(*m_internal) + sizeof({rename.class_("fz_path_walker")}2*));
                        *({rename.class_("fz_path_walker")}2**) (m_internal + 1) = this;
                        '''),
                    f'{rename.ll_fn("fz_free")}(m_internal);\n',
                    ),
                ),

        fz_pcl_options = ClassExtra(
                constructors_wrappers = [
                    'fz_parse_pcl_options',
                    ],
                copyable=False,
                ),

        fz_pclm_options = ClassExtra(
                constructor_prefixes = [
                    'fz_parse_pclm_options',
                    ],
                copyable=False,
                constructors_extra = [
                    ExtraConstructor( '(const char *args)',
                        f'''
                        {{
                            {rename.ll_fn('fz_parse_pclm_options')}(m_internal, args);
                        }}
                        ''',
                        '/* Construct using fz_parse_pclm_options(). */',
                        )
                    ],
                ),

        fz_pdfocr_options = ClassExtra(
                pod = 'inline',
                constructors_extra = [
                    ExtraConstructor( '()',
                        f'''
                        {{
                            this->compress = 0;
                            this->strip_height = 0;
                            this->language[0] = 0;
                            this->datadir[0] = 0;
                        }}
                        ''',
                        '/* Default constructor; sets all fields to zero or empty string. */',
                        ),
                    ],
                methods_extra = [
                    ExtraMethod(
                        'void',
                        'language_set2(const char* language)',
                        f'''
                        {{
                            fz_strlcpy(this->language, language, sizeof(this->language));
                        }}
                        ''',
                        '/* Copies <language> into this->language, truncating if necessary. */',
                        ),
                    ExtraMethod(
                        'void',
                        'datadir_set2(const char* datadir)',
                        f'''
                        {{
                            fz_strlcpy(this->datadir, datadir, sizeof(this->datadir));
                        }}
                        ''',
                        '/* Copies <datadir> into this->datadir, truncating if necessary. */',
                        ),
                    ],
                ),

        fz_pixmap = ClassExtra(
                methods_extra = [
                    ExtraMethod( 'std::vector<unsigned char>',
                        f'{rename.method( "fz_pixmap", "fz_md5_pixmap")}()',
                        f'''
                        {{
                            std::vector<unsigned char>  ret(16);
                            {rename.ll_fn( 'fz_md5_pixmap')}( m_internal, &ret[0]);
                            return ret;
                        }}
                        ''',
                        f'/* Wrapper for fz_md5_pixmap(). */',
                        ),
                    ExtraMethod( 'long long',
                        f'{rename.method( "fz_pixmap", "fz_pixmap_samples_int")}()',
                        f'''
                        {{
                            long long ret = (intptr_t) samples();
                            return ret;
                        }}
                        ''',
                        f'/* Alternative to pixmap_samples() that returns pointer as integer. */',
                        ),
                    ExtraMethod( 'int',
                        f'{rename.method( "fz_pixmap", "fz_samples_get")}(int offset)',
                        f'''
                        {{
                            return m_internal->samples[offset];
                        }}
                        ''',
                        f'/* Returns m_internal->samples[offset]. */',
                        ),
                    ExtraMethod( 'void',
                        f'{rename.method( "fz_pixmap", "fz_samples_set")}(int offset, int value)',
                        f'''
                        {{
                            m_internal->samples[offset] = value;
                        }}
                        ''',
                        f'/* Sets m_internal->samples[offset] to value. */',
                        ),
                    ],
                constructor_raw = True,
                accessors = True,
                ),

        fz_point = ClassExtra(
                method_wrappers_static = [
                    'fz_transform_point',
                    'fz_transform_point_xy',
                    'fz_transform_vector',

                    ],
                constructors_extra = [
                    ExtraConstructor( '()',
                        '''
                        : x(0), y(0)
                        {
                        }
                        ''',
                        comment = '/* Default constructor sets to (0, 0). */',
                        ),
                    ExtraConstructor( '(float x, float y)',
                        '''
                        : x(x), y(y)
                        {
                        }
                        ''',
                        comment = '/* Construct using specified values. */',
                        ),
                        ],
                methods_extra = [
                    ExtraMethod(
                        f'{rename.class_("fz_point")}&',
                        f'transform(const {rename.class_("fz_matrix")}& m)',
                        '''
                        {
                            double  old_x = x;
                            x = old_x * m.a + y * m.c + m.e;
                            y = old_x * m.b + y * m.d + m.f;
                            return *this;
                        }
                        ''',
                        comment = '/* Post-multiply *this by <m> and return *this. */',
                        ),
                ],
                pod='inline',
                constructor_raw = True,
                ),

        fz_pwg_options = ClassExtra(
                pod=True,
                ),

        fz_quad = ClassExtra(
                constructor_prefixes = [
                    'fz_transform_quad',
                    'fz_quad_from_rect'
                    ],
                constructors_extra = [
                    ExtraConstructor(
                        '()',
                        '''
                        : ul{0,0}, ur{0,0}, ll{0,0}, lr{0,0}
                        {
                        }''',
                        comment = '/* Default constructor. */',
                        ),
                ],
                pod='inline',
                constructor_raw = True,
                ),

        fz_rect = ClassExtra(
                constructor_prefixes = [
                    'fz_transform_rect',
                    'fz_bound_display_list',
                    'fz_rect_from_irect',
                    'fz_rect_from_quad',
                    ],
                method_wrappers_static = [
                    'fz_intersect_rect',
                    'fz_union_rect',
                    ],
                constructors_extra = [
                    ExtraConstructor(
                        '(double x0, double y0, double x1, double y1)',
                        '''
                        :
                        x0(x0),
                        x1(x1),
                        y0(y0),
                        y1(y1)
                        {
                        }
                        ''',
                        comment = '/* Construct from specified values. */',
                        ),
                    ExtraConstructor(
                        f'(const {rename.class_("fz_rect")}& rhs)',
                        '''
                        :
                        x0(rhs.x0),
                        x1(rhs.x1),
                        y0(rhs.y0),
                        y1(rhs.y1)
                        {
                        }
                        ''',
                        comment = '/* Copy constructor using plain copy. */',
                        ),
                    ExtraConstructor( '(Fixed fixed)',
                        f'''
                        {{
                            if (0)  {{}}
                            else if (fixed == Fixed_UNIT)       *this->internal() = {rename.c_fn('fz_unit_rect')};
                            else if (fixed == Fixed_EMPTY)      *this->internal() = {rename.c_fn('fz_empty_rect')};
                            else if (fixed == Fixed_INFINITE)   *this->internal() = {rename.c_fn('fz_infinite_rect')};
                            else throw {rename.error_class('FZ_ERROR_ABORT')}( "Unrecognised From value");
                        }}
                        ''',
                        comment = '/* Construct from fz_unit_rect, fz_empty_rect or fz_infinite_rect. */',
                        ),
                    ExtraConstructor(
                        '()',
                        '''
                        :
                        x0(0),
                        x1(0),
                        y0(0),
                        y1(0)
                        {
                        }
                        ''',
                        comment = '/* Default constructor initialises to (0, 0, 0, 0. */',
                        ),
                    ],
                methods_extra = [
                    ExtraMethod(
                        'void',
                        f'transform(const {rename.class_("fz_matrix")}& m)',
                        f'''
                        {{
                            *(::fz_rect*) &this->x0 = {rename.c_fn('fz_transform_rect')}(*(::fz_rect*) &this->x0, *(::fz_matrix*) &m.a);
                        }}
                        ''',
                        comment = '/* Transforms *this using fz_transform_rect() with <m>. */',
                        ),
                    ExtraMethod( 'bool', 'contains(double x, double y)',
                        '''
                        {
                            if (is_empty()) {
                                return false;
                            }
                            return true
                                    && x >= x0
                                    && x < x1
                                    && y >= y0
                                    && y < y1
                                    ;
                        }
                        ''',
                        comment = '/* Convenience method using fz_contains_rect(). */',
                        ),
                    ExtraMethod( 'bool', f'contains({rename.class_("fz_rect")}& rhs)',
                        f'''
                        {{
                            return {rename.c_fn('fz_contains_rect')}(*(::fz_rect*) &x0, *(::fz_rect*) &rhs.x0);
                        }}
                        ''',
                        comment = '/* Uses fz_contains_rect(*this, rhs). */',
                        ),
                    ExtraMethod( 'bool', 'is_empty()',
                        f'''
                        {{
                            return {rename.c_fn('fz_is_empty_rect')}(*(::fz_rect*) &x0);
                        }}
                        ''',
                        comment = '/* Uses fz_is_empty_rect(). */',
                        ),
                    ExtraMethod( 'void', f'union_({rename.class_("fz_rect")}& rhs)',
                        f'''
                        {{
                            *(::fz_rect*) &x0 = {rename.c_fn('fz_union_rect')}(*(::fz_rect*) &x0, *(::fz_rect*) &rhs.x0);
                        }}
                        ''',
                        comment = '/* Updates *this using fz_union_rect(). */',
                        ),
                    ],
                pod='inline',
                constructor_raw = True,
                copyable = True,
                class_top = '''
                    enum Fixed
                    {
                        Fixed_UNIT,
                        Fixed_EMPTY,
                        Fixed_INFINITE,
                    };
                    ''',
                ),

        fz_separations = ClassExtra(
                constructor_raw = 'default',
                opaque = True,
                ),

        fz_shade = ClassExtra(
                methods_extra = [
                    ExtraMethod( 'void',
                        f'{rename.method( "fz_shade", "fz_paint_shade_no_cache")}('
                            + f' const {rename.class_("fz_colorspace")}& override_cs'
                            + f', {rename.class_("fz_matrix")}& ctm'
                            + f', const {rename.class_("fz_pixmap")}& dest'
                            + f', {rename.class_("fz_color_params")}& color_params'
                            + f', {rename.class_("fz_irect")}& bbox'
                            + f', const {rename.class_("fz_overprint")}& eop'
                            + f')'
                            ,
                        f'''
                        {{
                            return {rename.ll_fn('fz_paint_shade')}(
                                    this->m_internal,
                                    override_cs.m_internal,
                                    *(::fz_matrix*) &ctm.a,
                                    dest.m_internal,
                                    *(::fz_color_params*) &color_params.ri,
                                    *(::fz_irect*) &bbox.x0,
                                    eop.m_internal,
                                    NULL /*cache*/
                                    );
                        }}
                        ''',
                        comment = f'/* Extra wrapper for fz_paint_shade(), passing cache=NULL. */',
                        ),
                ],
                ),

        fz_shade_color_cache = ClassExtra(
                constructors_extra = [
                    ExtraConstructor( '()',
                        '''
                        : m_internal( NULL)
                        {
                        }
                        ''',
                        comment = f'/* Constructor that sets m_internal to NULL; can then be passed to {rename.class_("fz_shade")}::{rename.method("fz_shade_color_cache", "fz_paint_shade")}(). */',
                        ),
                    ],
                ),

        # Our wrappers of the fz_stext_* structs all have a default copy
        # constructor - there are no fz_keep_stext_*() functions.
        #
        # We define explicit accessors for fz_stext_block::u.i.* because SWIG
        # does not handle nested unions.
        #
        fz_stext_block = ClassExtra(
                iterator_next = ('u.t.first_line', 'u.t.last_line'),
                copyable='default',
                methods_extra = [
                    ExtraMethod( f'{rename.class_("fz_matrix")}', 'i_transform()',
                        f'''
                        {{
                            if (m_internal->type != FZ_STEXT_BLOCK_IMAGE) {{
                                throw std::runtime_error("Not an image");
                            }}
                            return m_internal->u.i.transform;
                        }}
                        ''',
                        comment=f'/* Returns m_internal.u.i.transform if m_internal->type is FZ_STEXT_BLOCK_IMAGE, else throws. */',
                        ),
                    ExtraMethod( f'{rename.class_("fz_image")}', 'i_image()',
                        f'''
                        {{
                            if (m_internal->type != FZ_STEXT_BLOCK_IMAGE) {{
                                throw std::runtime_error("Not an image");
                            }}
                            return {rename.ll_fn('fz_keep_image')}(m_internal->u.i.image);
                        }}
                        ''',
                        comment=f'/* Returns m_internal.u.i.image if m_internal->type is FZ_STEXT_BLOCK_IMAGE, else throws. */',
                        ),
                        ],
                ),

        fz_stext_char = ClassExtra(
                copyable='default',
                ),

        fz_stext_line = ClassExtra(
                iterator_next = ('first_char', 'last_char'),
                copyable='default',
                constructor_raw=True,
                ),

        fz_stext_options = ClassExtra(
                constructors_extra = [
                    ExtraConstructor( '()',
                        '''
                        : flags( 0)
                        {
                        }
                        ''',
                        comment = '/* Construct with .flags set to 0. */',
                        ),
                    ExtraConstructor( '(int flags)',
                        '''
                        : flags( flags)
                        {
                        }
                        ''',
                        comment = '/* Construct with .flags set to <flags>. */',
                        ),
                    ],
                pod='inline',
                ),

        fz_stext_page = ClassExtra(
                methods_extra = [
                    ExtraMethod(
                        'std::string',
                        f'{rename.method( "fz_stext_page", "fz_copy_selection")}('
                            + f'{rename.class_("fz_point")}& a'
                            + f', {rename.class_("fz_point")}& b'
                            + f', int crlf'
                            + f')',
                        f'''
                        {{
                            char* text = {rename.ll_fn('fz_copy_selection')}(m_internal, *(::fz_point *) &a.x, *(::fz_point *) &b.x, crlf);
                            std::string ret(text);
                            {rename.ll_fn('fz_free')}(text);
                            return ret;
                        }}
                        ''',
                        comment = f'/* Wrapper for fz_copy_selection(). */',
                        ),
                    ExtraMethod(
                        'std::string',
                        f'{rename.method( "fz_stext_page", "fz_copy_rectangle")}({rename.class_("fz_rect")}& area, int crlf)',
                        f'''
                        {{
                            char* text = {rename.ll_fn('fz_copy_rectangle')}(m_internal, *(::fz_rect*) &area.x0, crlf);
                            std::string ret(text);
                            {rename.ll_fn('fz_free')}(text);
                            return ret;
                        }}
                        ''',
                        comment = f'/* Wrapper for fz_copy_rectangle(). */',
                        ),
                    ExtraMethod(
                        f'std::vector<{rename.class_("fz_quad")}>',
                        f'{rename.method( "fz_stext_page", "search_stext_page")}(const char* needle, int *hit_mark, int max_quads)',
                        f'''
                        {{
                            std::vector<{rename.class_("fz_quad")}> ret(max_quads);
                            int n = {rename.ll_fn('fz_search_stext_page')}(m_internal, needle, hit_mark, ret[0].internal(), max_quads);
                            ret.resize(n);
                            return ret;
                        }}
                        ''',
                        '/* Wrapper for fz_search_stext_page() that returns vector of Quads. */',
                        )
                    ],
                iterator_next = ('first_block', 'last_block'),
                copyable=False,
                constructor_raw = True,
                ),

        fz_text_span = ClassExtra(
                copyable=False,
                methods_extra = [
                    # We provide class-aware accessors where possible. (Some
                    # types' wrapper classes are not copyable so we can't do
                    # this for all data).
                    ExtraMethod(
                        f'{rename.class_("fz_font")}',
                        f'font()',
                        f'''
                        {{
                            return {rename.class_("fz_font")}( ll_fz_keep_font( m_internal->font));
                        }}
                        ''',
                        f'/* Gives class-aware access to m_internal->font. */',
                        ),
                    ExtraMethod(
                        f'{rename.class_("fz_matrix")}',
                        f'trm()',
                        f'''
                        {{
                            return {rename.class_("fz_matrix")}( m_internal->trm);
                        }}
                        ''',
                        f'/* Gives class-aware access to m_internal->trm. */',
                        ),
                    ExtraMethod(
                        f'fz_text_item&',
                        f'items( int i)',
                        f'''
                        {{
                            assert( i < m_internal->len);
                            return m_internal->items[i];
                        }}
                        ''',
                        '''
                        /* Gives access to m_internal->items[i].
                        Returned reference is only valid as long as `this`.
                        Provided mainly for use by SWIG bindings.
                        */
                        ''',
                        ),
                    ],
                ),

        fz_stream = ClassExtra(
                constructor_prefixes = [
                    'fz_open_file',
                    'fz_open_memory',
                    ],
                constructors_extra = [
                    ExtraConstructor( '(const std::string& filename)',
                    f'''
                    : m_internal({rename.ll_fn('fz_open_file')}(filename.c_str()))
                    {{
                    }}
                    ''',
                    comment = '/* Construct using fz_open_file(). */',
                    )
                    ],
                ),

        fz_transition = ClassExtra(
                pod='inline',
                constructor_raw = True,
                ),

        pdf_annot = ClassExtra(
                constructor_raw = 'default',
                ),

        pdf_document = ClassExtra(
                constructor_prefixes = [
                    'pdf_open_document',
                    'pdf_create_document',
                    'pdf_document_from_fz_document',
                    ],
                methods_extra = [
                    # This duplicates our creation of extra lookup_metadata()
                    # function in make_function_wrappers(). Maybe we could
                    # parse the generated functions.h instead of fitz.h so that
                    # we pick up extra C++ wrappers automatically, but this
                    # would be a fairly major change.
                    #
                    ExtraMethod(
                            'std::string',
                            f'{rename.method("pdf_document", "pdf_lookup_metadata")}(const char* key, int* o_out=NULL)',
                            f'''
                            {{
                                return {rename.ll_fn("pdf_lookup_metadata")}(m_internal, key, o_out);
                            }}
                            ''',
                           textwrap.dedent('''
                            /* Wrapper for pdf_lookup_metadata() that returns a std::string and sets
                            *o_out to length of string plus one. If <key> is not found, returns empty
                            string with *o_out=-1. <o_out> can be NULL if caller is not interested in
                            error information. */
                            ''')
                            ),
                    ExtraMethod(
                        f'{rename.class_("fz_document")}',
                        'super()',
                        f'''
                        {{
                            return {rename.class_("fz_document")}( {rename.ll_fn('fz_keep_document')}( &m_internal->super));
                        }}
                        ''',
                        f'/* Returns wrapper for .super member. */',
                        ),
                    ],
                ),

        pdf_filter_options = ClassExtra(
                pod = 'inline',
                # We don't need to allocate extra space, and because we are a
                # POD class, we can simply let our default constructor run.
                #
                virtual_fnptrs = (
                        lambda name: f'({rename.class_("pdf_filter_options")}2*) {name}',
                        f'this->opaque = this;\n'
                        ),
                constructors_extra = [
                    ExtraConstructor( '()',
                        f'''
                        {{
                            this->image_filter = nullptr;
                            this->text_filter = nullptr;
                            this->after_text_object = nullptr;
                            this->end_page = nullptr;
                            this->recurse = 0;
                            this->instance_forms = 0;
                            this->sanitize = 0;
                            this->ascii = 0;
                        }}
                        ''',
                        comment = '/* Default constructor initialises all fields to null/zero. */',
                    )
                    ],
                ),

        pdf_lexbuf = ClassExtra(
                constructors_extra = [
                    ExtraConstructor( '(int size)',
                        f'''
                        {{
                            m_internal = new ::pdf_lexbuf;
                            {rename.ll_fn('pdf_lexbuf_init')}(m_internal, size);
                        }}
                        ''',
                        comment = '/* Constructor that calls pdf_lexbuf_init(size) */',
                        ),
                    ],
                methods_extra = [
                    ExtraMethod(
                        '',
                        '~()',
                        f'''
                        {{
                            {rename.ll_fn('pdf_lexbuf_fin')}(m_internal);
                            delete m_internal;
                        }}
                        ''',
                        comment = '/* Destructor that calls pdf_lexbuf_fin(). */',
                        ),
                    ],
                ),

        pdf_layer_config = ClassExtra(
                pod = 'inline',
                constructors_extra = [
                    ExtraConstructor( '()',
                        f'''
                        {{
                            this->name = nullptr;
                            this->creator = nullptr;
                        }}
                        ''',
                        comment = '/* Default constructor sets .name and .creator to null. */',
                        ),
                    ],
                ),

        pdf_layer_config_ui = ClassExtra(
                pod = 'inline',
                constructors_extra = [
                    ExtraConstructor( '()',
                        f'''
                        {{
                            this->text = nullptr;
                            this->depth = 0;
                            this->type = PDF_LAYER_UI_LABEL;
                            this->selected = 0;
                            this->locked = 0;
                        }}
                        ''',
                        comment = '/* Default constructor sets all .text to null and other fields to zero. */',
                        ),
                    ],
                ),

        pdf_obj = ClassExtra(
                constructor_raw = 'default',
                methods_extra = [
                    ExtraMethod(
                        f'{rename.class_("pdf_obj")}',
                        f'{rename.method( "pdf_obj", "pdf_dict_get")}(int key)',
                        f'''
                        {{
                            ::pdf_obj* temp = {rename.ll_fn('pdf_dict_get')}(this->m_internal, (::pdf_obj*)(uintptr_t) key);
                            {rename.ll_fn('pdf_keep_obj')}(temp);
                            auto ret = {rename.class_('pdf_obj')}(temp);
                            return ret;
                        }}
                        ''',
                        comment = '/* Typesafe wrapper for looking up things such as PDF_ENUM_NAME_Annots. */',
                        overload=True,
                        ),
                    ExtraMethod(
                        f'std::string',
                        f'{rename.method( "pdf_obj", "pdf_field_name2")}()',
                        f'''
                        {{
                            return {rename.namespace_fn('pdf_field_name2')}( *this);
                        }}
                        ''',
                        comment = f'/* Alternative to `{rename.fn("pdf_field_name")}()` that returns a std::string. */',
                        ),
                    ]
                ),

        pdf_page = ClassExtra(
                methods_extra = [
                    ExtraMethod(
                        f'{rename.class_("fz_page")}',
                        'super()',
                        f'''
                        {{
                            return {rename.class_("fz_page")}( {rename.ll_fn('fz_keep_page')}( &m_internal->super));
                        }}
                        ''',
                        f'/* Returns wrapper for .super member. */',
                        ),
                    ExtraMethod(
                        f'{rename.class_("pdf_document")}',
                        'doc()',
                        f'''
                        {{
                            return {rename.class_("pdf_document")}( {rename.ll_fn('pdf_keep_document')}( m_internal->doc));
                        }}
                        ''',
                        f'/* Returns wrapper for .doc member. */',
                        ),
                    ExtraMethod(
                        f'{rename.class_("pdf_obj")}',
                        'obj()',
                        f'''
                        {{
                            return {rename.class_("pdf_obj")}( {rename.ll_fn('pdf_keep_obj')}( m_internal->obj));
                        }}
                        ''',
                        f'/* Returns wrapper for .obj member. */',
                        ),
                    ],
                copyable = 'default',
                ),

        pdf_processor = ClassExtra(
                virtual_fnptrs = (
                    lambda name: f'(*({rename.class_("pdf_processor")}2**) ({name} + 1))',
                    f'm_internal = (::pdf_processor*) {rename.ll_fn("pdf_new_processor")}(sizeof(*m_internal) + sizeof({rename.class_("pdf_processor")}2*));\n'
                        + f'*(({rename.class_("pdf_processor")}2**) (m_internal + 1)) = this;\n'
                        ,
                    ),
                constructors_extra = [
                    ExtraConstructor( '()',
                        f'''
                        : m_internal( NULL)
                        {{
                            #ifndef NDEBUG
                            if (s_check_refs)
                            {{
                                s_{rename.class_("pdf_processor")}_refs_check.add( this, __FILE__, __LINE__, __FUNCTION__);
                            }}
                            #endif
                        }}
                        ''',
                        comment = '/* Sets m_internal = NULL. */',
                        ),
                    ],
                ),

        pdf_redact_options = ClassExtra(
                pod = 'inline',
                constructors_extra = [
                    ExtraConstructor( '()',
                        f'''
                        {{
                            this->black_boxes = 0;
                            this->image_method = 0;
                        }}
                        ''',
                        comment = '/* Default constructor initialises .black_boxes=0 and .image_method=0. */',
                        ),
                    ],
                ),

        pdf_write_options = ClassExtra(
                constructors_extra = [
                    ExtraConstructor( '()',
                        f'''
                        {{
                            /* Use memcpy() otherwise we get 'invalid array assignment' errors. */
                            memcpy(this->internal(), &pdf_default_write_options, sizeof(*this->internal()));
                        }}
                        ''',
                        comment = '/* Default constructor, makes copy of pdf_default_write_options. */'
                        ),
                    ExtraConstructor(
                        f'(const {rename.class_("pdf_write_options")}& rhs)',
                        f'''
                        {{
                            /* Use memcpy() otherwise we get 'invalid array assignment' errors. */
                            *this = rhs;
                        }}
                        ''',
                        comment = '/* Copy constructor using plain memcpy(). */'
                        ),
                    ],
                    methods_extra = [
                        ExtraMethod(
                            f'{rename.class_("pdf_write_options")}&',
                            f'operator=(const {rename.class_("pdf_write_options")}& rhs)',
                            f'''
                            {{
                                memcpy(this->internal(), rhs.internal(), sizeof(*this->internal()));
                                return *this;
                            }}
                            ''',
                            comment = '/* Assignment using plain memcpy(). */',
                            ),
                        ExtraMethod(
                            # Would prefer to call this opwd_utf8_set() but
                            # this conflicts with SWIG-generated accessor for
                            # opwd_utf8.
                            f'void',
                            f'opwd_utf8_set_value(const std::string& text)',
                            f'''
                            {{
                                size_t len = std::min(text.size(), sizeof(opwd_utf8) - 1);
                                memcpy(opwd_utf8, text.c_str(), len);
                                opwd_utf8[len] = 0;
                            }}
                            ''',
                            '/* Copies <text> into opwd_utf8[]. */',
                            ),
                        ExtraMethod(
                            f'void',
                            f'upwd_utf8_set_value(const std::string& text)',
                            f'''
                            {{
                                size_t len = std::min(text.size(), sizeof(upwd_utf8) - 1);
                                memcpy(upwd_utf8, text.c_str(), len);
                                upwd_utf8[len] = 0;
                            }}
                            ''',
                            '/* Copies <text> into upwd_utf8[]. */',
                            ),
                        ],
                pod = 'inline',
                copyable = 'default',
                )
        )







mupdf-1.21.1-source/scripts/wrap/cpp.py

'''
Functions for generating source code for the C++ bindings.
'''

import io
import os
import pickle
import re
import textwrap

import jlib

from . import classes
from . import csharp
from . import parse
from . import python
from . import rename
from . import state
from . import util


def _make_top_level( text, top_level='::'):
    initial_prefix = ['']
    def handle_prefix( text, prefix):
        if text.startswith( prefix):
            initial_prefix[0] += prefix
            return text[ len(prefix):]
        return text
    text = handle_prefix( text, 'const ')
    text = handle_prefix( text, 'struct ')
    if text.startswith( ('fz_', 'pdf_')):
        text = f'{top_level}{text}'
    text = f'{initial_prefix[0]}{text}'
    return text


def declaration_text( type_, name, nest=0, name_is_simple=True, verbose=False, expand_typedef=True, top_level='::'):
    '''
    Returns text for C++ declaration of <type_> called <name>.

    type:
        a clang.cindex.Type.
    name:
        name of type; can be empty.
    nest:
        for internal diagnostics.
    name_is_simple:
        true iff <name> is an identifier.

    If name_is_simple is false, we surround <name> with (...) if type is a
    function.
    '''
    if verbose:
        jlib.log( '{nest=} {name=} {type_.spelling=} {type_.get_declaration().get_usr()=}')
        jlib.log( '{type_.kind=} {type_.get_array_size()=}')

    array_n = type_.get_array_size()
    if verbose:
        jlib.log( '{array_n=}')
    if array_n >= 0 or type_.kind == state.clang.cindex.TypeKind.INCOMPLETEARRAY:
        # Not sure this is correct.
        if verbose: jlib.log( '{array_n=}')
        text = declaration_text(
                type_.get_array_element_type(),
                name,
                nest+1,
                name_is_simple,
                verbose=verbose,
                expand_typedef=expand_typedef,
                top_level=top_level,
                )
        if array_n < 0:
            array_n = ''
        text += f'[{array_n}]'
        return text

    pointee = type_.get_pointee()
    if pointee and pointee.spelling:
        if verbose: jlib.log( '{pointee.spelling=}')
        return declaration_text(
                pointee, f'*{name}',
                nest+1,
                name_is_simple=False,
                verbose=verbose,
                expand_typedef=expand_typedef,
                top_level=top_level,
                )

    if expand_typedef and type_.get_typedef_name():
        if verbose: jlib.log( '{type_.get_typedef_name()=}')
        const = 'const ' if type_.is_const_qualified() else ''
        return f'{const}{_make_top_level(type_.get_typedef_name(), top_level)} {name}'

    if type_.get_result().spelling:
        # <type> is a function. We call ourselves with type=type_.get_result()
        # and name=<name>(<args>).
        #
        jlib.log1( 'function: {type_.spelling=} {type_.kind=} {type_.get_result().spelling=} {type_.get_declaration().spelling=}')
        if 0 and verbose:
            nc = 0
            for nci in type_.get_declaration().get_arguments():
                nc += 1
            nt = 0
            for nti in type_.argument_types():
                nt += 1
            if nt == nc:
                jlib.log( '*** {nt=} == {nc=}')
            if nt != nc:
                jlib.log( '*** {nt=} != {nc=}')

        ret = ''
        i = 0

        #for arg_cursor in type_.get_declaration().get_arguments():
        #    arg = arg_cursor
        try:
            args = type_.argument_types()
        except Exception as e:
            if 'libclang-6' in clang_info().libclang_so:
                raise Clang6FnArgsBug( f'type_.spelling is {type_.spelling}: {e!r}')

        for arg in args:
            if i:
                ret += ', '
            ret += declaration_text( arg, '', nest+1, top_level=top_level)
            i += 1
        if verbose: jlib.log( '{ret!r=}')
        if not name_is_simple:
            # If name isn't a simple identifier, put it inside braces, e.g.
            # this crudely allows function pointers to work.
            name = f'({name})'
        ret = f'{name}({ret})'
        if verbose: jlib.log( '{type_.get_result()=}')
        ret = declaration_text(
                type_.get_result(),
                ret,
                nest+1,
                name_is_simple=False,
                verbose=verbose,
                top_level=top_level,
                )
        if verbose:
            jlib.log( 'returning {ret=}')
        return ret

    ret = f'{_make_top_level(type_.spelling, top_level)} {name}'
    if verbose: jlib.log( 'returning {ret=}')
    return ret


def write_call_arg(
        tu,
        arg,
        classname,
        have_used_this,
        out_cpp,
        verbose=False,
        python=False,
        ):
    '''
    Write an arg of a function call, translating between raw and wrapping
    classes as appropriate.

    If the required type is a fz_ struct that we wrap, we assume that arg.name
    is a reference to an instance of the wrapper class. If the wrapper class
    is the same as <classname>, we use 'this->' instead of <name>. We also
    generate slightly different code depending on whether the wrapper class is
    pod or inline pod.

    arg:
        Arg from get_args().
    classname:
        Name of wrapper class available as 'this'.
    have_used_this:
        If true, we never use 'this->...'.
    out_cpp:
        .
    python:
        If true, we write python code, not C.

    Returns True if we have used 'this->...', else return <have_used_this>.
    '''
    assert isinstance( arg, parse.Arg)
    assert isinstance( arg.cursor, state.clang.cindex.Cursor)
    if not arg.alt:
        # Arg is a normal type; no conversion necessary.
        if python:
            out_cpp.write( arg.name_python)
        else:
            out_cpp.write( arg.name)
        return have_used_this

    if verbose:
        jlib.log( '{=arg.name arg.alt.spelling classname}')
    type_ = arg.cursor.type.get_canonical()
    ptr = '*'
    #log( '{=arg.name arg.alt.spelling classname type_.spelling}')
    if type_.kind == state.clang.cindex.TypeKind.POINTER:
        type_ = type_.get_pointee().get_canonical()
        ptr = ''
    #log( '{=arg.name arg.alt.spelling classname type_.spelling}')
    extras = parse.get_fz_extras( tu, type_.spelling)
    assert extras, f'No extras for type_.spelling={type_.spelling}'
    if verbose:
        jlib.log( 'param is fz: {type_.spelling=} {extras2.pod=}')
    assert extras.pod != 'none' \
            'Cannot pass wrapper for {type_.spelling} as arg because pod is "none" so we cannot recover struct.'
    if python:
        if extras.pod == 'inline':
            out_cpp.write( f'{arg.name_python}.internal()')
        elif extras.pod:
            out_cpp.write( f'{arg.name_python}.m_internal')
        else:
            out_cpp.write( f'{arg.name_python}.m_internal')

    elif extras.pod == 'inline':
        # We use the address of the first class member, casting it to a pointer
        # to the wrapped type. Not sure this is guaranteed safe, but should
        # work in practise.
        name_ = f'{arg.name}.'
        if not have_used_this and rename.class_(arg.alt.type.spelling) == classname:
            have_used_this = True
            name_ = 'this->'
        field0 = parse.get_field0(type_).spelling
        out_cpp.write( f'{ptr} {name_}internal()')
    else:
        if verbose:
            jlib.log( '{=arg arg.cursor.type.get_canonical().kind classname extras}')
        if extras.pod and arg.cursor.type.get_canonical().kind == state.clang.cindex.TypeKind.POINTER:
            out_cpp.write( '&')
        elif not extras.pod and arg.cursor.type.get_canonical().kind != state.clang.cindex.TypeKind.POINTER:
            out_cpp.write( '*')
        elif arg.out_param:
            out_cpp.write( '&')
        if not have_used_this and rename.class_(arg.alt.type.spelling) == classname:
            have_used_this = True
            out_cpp.write( 'this->')
        else:
            out_cpp.write( f'{arg.name}.')
        out_cpp.write( 'm_internal')

    return have_used_this


def make_fncall( tu, cursor, return_type, fncall, out, refcheck_if):
    '''
    Writes a low-level function call to <out>, using fz_context_s from
    internal_context_get() and with fz_try...fz_catch that converts to C++
    exceptions by calling throw_exception().

    return_type:
        Text return type of function, e.g. 'void' or 'double'.
    fncall:
        Text containing function call, e.g. 'function(a, b, 34)'.
    out:
        Stream to which we write generated code.
    '''
    uses_fz_context = False;

    # Setting this to False is a hack to elide all fz_try/fz_catch code. This
    # has a very small effect on mupdfpy test suite performance - e.g. reduce
    # time from 548.1s to 543.2s.
    #
    use_fz_try = True

    if cursor.mangled_name in (
            'pdf_specifics',
            ):
        # This fn takes a fz_context* but never throws, so we can omit
        # `fz_try()...fz_catch()`, which might give a small performance
        # improvement.
        use_fz_try = False
        uses_fz_context = True
    else:
        for arg in parse.get_args( tu, cursor, include_fz_context=True):
            if parse.is_pointer_to( arg.cursor.type, 'fz_context'):
                uses_fz_context = True
                break
    if uses_fz_context:
        icg = rename.internal( 'context_get')
        te = rename.internal( 'throw_exception')
        out.write(      f'    fz_context* auto_ctx = {icg}();\n')

    # Output code that writes diagnostics to std::cerr if $MUPDF_trace is set.
    #
    def varname_enable():
        for t in 'fz_keep_', 'fz_drop_', 'pdf_keep_', 'pdf_drop_':
            if cursor.mangled_name.startswith( t):
                return 's_trace_keepdrop'
        return 's_trace > 1'

    out.write( f'    {refcheck_if}\n')
    out.write( f'    if ({varname_enable()}) {{\n')
    out.write( f'        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << "(): calling {cursor.mangled_name}():";\n')
    for arg in parse.get_args( tu, cursor, include_fz_context=True):
        if parse.is_pointer_to( arg.cursor.type, 'fz_context'):
            out.write( f'        if ({varname_enable()}) std::cerr << " auto_ctx=" << auto_ctx;\n')
        elif arg.out_param:
            out.write( f'        if ({varname_enable()}) std::cerr << " {arg.name}=" << (void*) {arg.name};\n')
        elif arg.alt:
            # If not a pod, there will not be an operator<<, so just show
            # the address of this arg.
            #
            extras = parse.get_fz_extras( tu, arg.alt.type.spelling)
            assert extras.pod != 'none' \
                    'Cannot pass wrapper for {type_.spelling} as arg because pod is "none" so we cannot recover struct.'
            if extras.pod:
                out.write( f'        std::cerr << " {arg.name}=" << {arg.name};\n')
            elif arg.cursor.type.kind == state.clang.cindex.TypeKind.POINTER:
                out.write( f'        if ({varname_enable()}) std::cerr << " {arg.name}=" << {arg.name};\n')
            else:
                out.write( f'        std::cerr << " &{arg.name}=" << &{arg.name};\n')
        elif parse.is_pointer_to(arg.cursor.type, 'char') and arg.cursor.type.get_pointee().get_canonical().is_const_qualified():
            # 'const char*' is assumed to be zero-terminated string. But we
            # need to protect against trying to write nullptr because this
            # appears to kill std::cerr on Linux.
            out.write( f'        if ({arg.name}) std::cerr << " {arg.name}=\'" << {arg.name} << "\'";\n')
            out.write( f'        else std::cerr << " {arg.name}:null";\n')
        elif arg.cursor.type.kind == state.clang.cindex.TypeKind.POINTER:
            # Don't assume non-const 'char*' is a zero-terminated string.
            out.write( f'        if ({varname_enable()}) std::cerr << " {arg.name}=" << (void*) {arg.name};\n')
        else:
            out.write( f'        std::cerr << " {arg.name}=" << {arg.name};\n')
    out.write( f'        std::cerr << "\\n";\n')
    out.write( f'    }}\n')
    out.write( f'    #endif\n')

    # Now output the function call.
    #
    if return_type != 'void':
        out.write(  f'    {return_type} ret;\n')

    if cursor.spelling == 'fz_warn':
        out.write( '    va_list ap;\n')
        out.write( '    fz_var(ap);\n')

    indent = ''
    if uses_fz_context and use_fz_try:
        out.write(      f'    fz_try(auto_ctx) {{\n')
        indent = '    '

    if cursor.spelling == 'fz_warn':
        out.write( f'    {indent}va_start(ap, fmt);\n')
        out.write( f'    {indent}fz_vwarn(auto_ctx, fmt, ap);\n')
    else:
        if not uses_fz_context:
            out.write( f'    /* No fz_context* arg, so no need for fz_try()/fz_catch() to convert MuPDF exceptions into C++ exceptions. */\n')
        out.write(  f'    {indent}')
        if return_type != 'void':
            out.write(  f'ret = ')
        out.write(  f'{fncall};\n')

    if uses_fz_context and use_fz_try:
        out.write(      f'    }}\n')

    if cursor.spelling == 'fz_warn':
        if use_fz_try:
            out.write(      f'    fz_always(auto_ctx) {{\n')
            out.write(      f'        va_end(ap);\n')
            out.write(      f'    }}\n')
        else:
            out.write(      f'    va_end(ap);\n')

    if uses_fz_context and use_fz_try:
        out.write(      f'    fz_catch(auto_ctx) {{\n')
        out.write(      f'        {refcheck_if}\n')
        out.write(      f'        if (s_trace_exceptions) {{\n')
        out.write(      f'            std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << "(): fz_catch() has caught exception.\\n";\n')
        out.write(      f'        }}\n')
        out.write(      f'        #endif\n')
        out.write(      f'        {te}(auto_ctx);\n')
        out.write(      f'    }}\n')
    if return_type != 'void':
        out.write(  f'    return ret;\n')


def to_pickle( obj, path):
    '''
    Pickles <obj> to file <path>.
    '''
    with open( path, 'wb') as f:
        pickle.dump( obj, f)

def from_pickle( path):
    '''
    Returns contents of file <path> unpickled.
    '''
    with open( path, 'rb') as f:
        return pickle.load( f)

class Generated:
    '''
    Stores information generated when we parse headers using clang.
    '''
    def __init__( self):
        self.h_files = []
        self.cpp_files = []
        self.fn_usage_filename = None
        self.container_classnames = []
        self.to_string_structnames = []
        self.fn_usage = dict()
        self.output_param_fns = []
        self.c_functions = []
        self.c_globals = []
        self.c_enums = []
        self.c_structs = []
        self.swig_cpp = io.StringIO()
        self.swig_cpp_python = io.StringIO()
        self.swig_python = io.StringIO()
        self.swig_csharp = io.StringIO()
        self.virtual_fnptrs = []    # List of extra wrapper class names with virtual fnptrs.
        self.cppyy_extra = ''

    def save( self, dirpath):
        '''
        Saves state to .pickle file, to be loaded later via pickle.load().
        '''
        to_pickle( self, f'{dirpath}/generated.pickle')


def make_outparam_helper(
        tu,
        cursor,
        fnname,
        fnname_wrapper,
        generated,
        ):
    '''
    Create extra C++, Python and C# code to make tuple-returning wrapper of
    specified function.

    We write the code to Python code to generated.swig_python and C++ code to
    generated.swig_cpp.
    '''
    verbose = False
    main_name = rename.ll_fn(cursor.mangled_name)
    generated.swig_cpp.write( '\n')

    # Write struct.
    generated.swig_cpp.write( 'namespace mupdf\n')
    generated.swig_cpp.write('{\n')
    generated.swig_cpp.write(f'    /* Out-params helper class for {cursor.mangled_name}(). */\n')
    generated.swig_cpp.write(f'    struct {main_name}_outparams\n')
    generated.swig_cpp.write(f'    {{\n')
    for arg in parse.get_args( tu, cursor):
        if not arg.out_param:
            continue
        decl = declaration_text( arg.cursor.type, arg.name, verbose=verbose)
        if verbose:
            jlib.log( '{decl=}')
        assert arg.cursor.type.kind == state.clang.cindex.TypeKind.POINTER

        # We use .get_canonical() here because, for example, it converts
        # int64_t to 'long long', which seems to be handled better by swig -
        # swig maps int64_t to mupdf.SWIGTYPE_p_int64_t which can't be treated
        # or converted to an integer.
        #
        pointee = arg.cursor.type.get_pointee().get_canonical()
        generated.swig_cpp.write(f'        {declaration_text( pointee, arg.name)};\n')
    generated.swig_cpp.write(f'    }};\n')
    generated.swig_cpp.write('\n')

    # Write function definition.
    name_args = f'{main_name}_outparams_fn('
    sep = ''
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            continue
        name_args += sep
        name_args += declaration_text( arg.cursor.type, arg.name, verbose=verbose)
        sep = ', '
    name_args += f'{sep}{main_name}_outparams* outparams'
    name_args += ')'
    generated.swig_cpp.write(f'    /* Out-params function for {cursor.mangled_name}(). */\n')
    generated.swig_cpp.write(f'    {declaration_text( cursor.result_type, name_args)}\n')
    generated.swig_cpp.write( '    {\n')
    # Set all pointer fields to NULL.
    for arg in parse.get_args( tu, cursor):
        if not arg.out_param:
            continue
        if arg.cursor.type.get_pointee().kind == state.clang.cindex.TypeKind.POINTER:
            generated.swig_cpp.write(f'        outparams->{arg.name} = NULL;\n')
    # Make call. Note that *_outparams will have changed size_t to unsigned long or similar so
    # that SWIG can handle it. Would like to cast the addresses of the struct members to
    # things like (size_t*) but this cause problems with const so we use temporaries.
    for arg in parse.get_args( tu, cursor):
        if not arg.out_param:
            continue
        generated.swig_cpp.write(f'        {declaration_text(arg.cursor.type.get_pointee(), arg.name)};\n')
    return_void = (cursor.result_type.spelling == 'void')
    generated.swig_cpp.write(f'        ')
    if not return_void:
        generated.swig_cpp.write(f'{declaration_text(cursor.result_type, "ret")} = ')
    generated.swig_cpp.write(f'{rename.ll_fn(cursor.mangled_name)}(')
    sep = ''
    for arg in parse.get_args( tu, cursor):
        generated.swig_cpp.write(sep)
        if arg.out_param:
            #generated.swig_cpp.write(f'&outparams->{arg.name}')
            generated.swig_cpp.write(f'&{arg.name}')
        else:
            generated.swig_cpp.write(f'{arg.name}')
        sep = ', '
    generated.swig_cpp.write(');\n')
    for arg in parse.get_args( tu, cursor):
        if not arg.out_param:
            continue
        generated.swig_cpp.write(f'        outparams->{arg.name} = {arg.name};\n')
    if not return_void:
        generated.swig_cpp.write('        return ret;\n')
    generated.swig_cpp.write('    }\n')
    generated.swig_cpp.write('}\n')

    # Write Python wrapper.
    python.make_outparam_helper_python(tu, cursor, fnname, fnname_wrapper, generated, main_name)

    # Write C# wrapper.
    csharp.make_outparam_helper_csharp(tu, cursor, fnname, fnname_wrapper, generated, main_name)


def make_python_class_method_outparam_override(
        tu,
        cursor,
        fnname,
        out,
        structname,
        classname,
        return_type,
        ):
    '''
    Writes Python code to <out> that monkey-patches Python function or method
    to make it call the underlying MuPDF function's Python wrapper, which will
    return out-params in a tuple.

    This is necessary because C++ doesn't support out-params so the C++ API
    supports wrapper class out-params by taking references to a dummy wrapper
    class instances, whose m_internal is then changed to point to the out-param
    struct (with suitable calls to keep/drop to manage the destruction of the
    dummy instance).

    In Python, we could create dummy wrapper class instances (e.g. passing
    nullptr to constructor) and return them, but instead we make our own call
    to the underlying MuPDF function and wrap the out-params into wrapper
    classes.
    '''
    # Underlying fn.
    main_name = rename.ll_fn(cursor.mangled_name)

    if structname:
        name_new = f'{classname}_{rename.method(structname, cursor.mangled_name)}_outparams_fn'
    else:
        name_new = f'{rename.fn(cursor.mangled_name)}_outparams_fn'

    # Define an internal Python function that will become the class method.
    #
    out.write( f'def {name_new}(')
    if structname:
        out.write( ' self')
        comma = ', '
    else:
        comma = ''
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            continue
        if structname and parse.is_pointer_to( arg.cursor.type, structname):
            continue
        out.write(f'{comma}{arg.name_python}')
        comma = ', '
    out.write('):\n')
    out.write( '    """\n')
    if structname:
        out.write(f'    Helper for out-params of class method {structname}::{main_name}() [{cursor.mangled_name}()].\n')
    else:
        out.write(f'    Class-aware helper for out-params of {fnname}() [{cursor.mangled_name}()].\n')
    out.write( '    """\n')

    # ret, a, b, ... = foo::bar(self.m_internal, p, q, r, ...)
    out.write(f'    ')
    sep = ''
    if cursor.result_type.spelling != 'void':
        out.write( 'ret')
        sep = ', '
    for arg in parse.get_args( tu, cursor):
        if not arg.out_param:
            continue
        out.write( f'{sep}{arg.name_python}')
        sep = ', '
    out.write( f' = {main_name}(')
    sep = ''
    if structname:
        out.write( f' self.m_internal')
        sep = ', '
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            continue
        if structname and parse.is_pointer_to( arg.cursor.type, structname):
            continue
        out.write( sep)
        write_call_arg( tu, arg, classname, have_used_this=False, out_cpp=out, python=True)
        sep = ', '
    out.write( ')\n')

    # return ret, a, b.
    #
    # We convert returned items to wrapper classes if they are MuPDF types.
    #
    out.write( '    return ')
    sep = ''
    if cursor.result_type.spelling != 'void':
        if return_type:
            #out.write( f'{return_type}(ret)')
            # Return type is a class wrapper.
            return_ll_type = cursor.result_type
            do_keep = False
            if cursor.result_type.kind == state.clang.cindex.TypeKind.POINTER:
                return_ll_type = return_ll_type.get_pointee()
                if parse.has_refs( tu, return_ll_type):
                    return_ll_type = return_ll_type.spelling
                    return_ll_type = util.clip( return_ll_type, ('struct ', 'const '))
                    assert return_ll_type.startswith( ( 'fz_', 'pdf_'))
                    for prefix in ( 'fz_', 'pdf_'):
                        if return_ll_type.startswith( prefix):
                            break
                    else:
                        assert 0, f'Unexpected arg type: {return_ll_type}'
                    return_extra = classes.classextras.get( tu, return_ll_type)
                    if not function_name_implies_kept_references( fnname):
                        do_keep = True
            if do_keep:
                keepfn = f'{prefix}keep_{return_ll_type[ len(prefix):]}'
                keepfn = rename.ll_fn( keepfn)
                out.write( f'{return_type}( {keepfn}( ret))')
            else:
                out.write( f'{return_type}(ret)')
        else:
            out.write( 'ret')
        sep = ', '
    for arg in parse.get_args( tu, cursor):
        if not arg.out_param:
            continue
        if arg.alt:
            name = util.clip( arg.alt.type.spelling, ('struct ', 'const '))
            for prefix in ( 'fz_', 'pdf_'):
                if name.startswith( prefix):
                    break
            else:
                assert 0, f'Unexpected arg type: {name}'
            if function_name_implies_kept_references( fnname):
                out.write( f'{sep}{rename.class_(name)}( {arg.name_python})')
            else:
                keepfn = f'{prefix}keep_{name[ len(prefix):]}'
                keepfn = rename.ll_fn( keepfn)
                out.write( f'{sep}{rename.class_(name)}({keepfn}( {arg.name_python}))')
        else:
            out.write( f'{sep}{arg.name_python}')
        sep = ', '
    out.write('\n')
    out.write('\n')

    # foo.bar = foo_bar_outparams_fn
    if structname:
        out.write(f'{classname}.{rename.method(structname, cursor.mangled_name)} = {name_new}\n')
    else:
        out.write(f'{rename.fn( cursor.mangled_name)} = {name_new}\n')
    out.write('\n')
    out.write('\n')


def make_wrapper_comment(
        tu,
        cursor,
        fnname,
        fnname_wrapper,
        indent,
        is_method,
        is_low_level,
        ):
    ret = io.StringIO()
    def write(text):
        text = text.replace('\n', f'\n{indent}')
        ret.write( text)

    num_out_params = 0
    for arg in parse.get_args( tu, cursor, include_fz_context=False, skip_first_alt=is_method):
        if arg.out_param:
            num_out_params += 1

    if is_low_level:
        write( f'Low-level wrapper for `{rename.c_fn(cursor.mangled_name)}()`.')
    else:
        write( f'Class-aware wrapper for `{rename.c_fn(cursor.mangled_name)}()`.')
    if num_out_params:
        tuple_size = num_out_params
        if cursor.result_type.spelling != 'void':
            tuple_size += 1
        write( f'\n')
        write( f'\n')
        write( f'This {"method" if is_method else "function"} has out-params. Python/C# wrappers look like:\n')
        write( f'    `{fnname_wrapper}(')
        sep = ''
        for arg in parse.get_args( tu, cursor, include_fz_context=False, skip_first_alt=is_method):
            if arg.alt or not arg.out_param:
                write( f'{sep}{declaration_text( arg.cursor.type, arg.name)}')
                sep = ', '
        write(')` => ')
        if tuple_size > 1:
            write( '`(')
        sep = ''
        if cursor.result_type.spelling != 'void':
            write( f'{cursor.result_type.spelling}')
            sep = ', '
        for arg in parse.get_args( tu, cursor, include_fz_context=False, skip_first_alt=is_method):
            if not arg.alt and arg.out_param:
                write( f'{sep}{declaration_text( arg.cursor.type.get_pointee(), arg.name)}')
                sep = ', '
        if tuple_size > 1:
            write( ')`')
        write( f'\n')
    else:
        write( ' ')

    return ret.getvalue()


def function_wrapper(
        tu,
        cursor,
        fnname,
        fnname_wrapper,
        out_h,
        out_cpp,
        generated,
        refcheck_if,
        ):
    '''
    Writes low-level C++ wrapper fn, converting any fz_try..fz_catch exception
    into a C++ exception.

    cursor:
        Clang cursor for function to wrap.
    fnname:
        Name of wrapped function.
    fnname_wrapper:
        Name of function to create.
    out_h:
        Stream to which we write header output.
    out_cpp:
        Stream to which we write cpp output.
    generated:
        A Generated instance.
    refcheck_if:
        A '#if*' statement that determines whether extra checks are compiled
        in.

    Example generated function:

        fz_band_writer * mupdf_new_band_writer_of_size(fz_context *ctx, size_t size, fz_output *out)
        {
            fz_band_writer * ret;
            fz_try(ctx) {
                ret = fz_new_band_writer_of_size(ctx, size, out);
            }
            fz_catch(ctx) {
                mupdf_throw_exception(ctx);
            }
            return ret;
        }
    '''
    assert cursor.kind == state.clang.cindex.CursorKind.FUNCTION_DECL

    verbose = state.state_.show_details( fnname)
    if verbose:
        jlib.log( 'Wrapping {fnname}')
    num_out_params = 0
    for arg in parse.get_args( tu, cursor, include_fz_context=True):
        if parse.is_pointer_to(arg.cursor.type, 'fz_context'):
            continue
        if arg.out_param:
            num_out_params += 1

    # Write first line: <result_type> <fnname_wrapper> (<args>...)
    #
    comment = make_wrapper_comment( tu, cursor, fnname, fnname_wrapper, indent='', is_method=False, is_low_level=True)
    comment = f'/** {comment}*/\n'
    for out in out_h, out_cpp:
        out.write( comment)

    # Copy any comment into .h file before declaration.
    if cursor.raw_comment:
        out_h.write( f'{cursor.raw_comment}')
        if not cursor.raw_comment.endswith( '\n'):
            out_h.write( '\n')

    # Write declaration and definition.
    name_args_h = f'{fnname_wrapper}('
    name_args_cpp = f'{fnname_wrapper}('
    comma = ''
    for arg in parse.get_args( tu, cursor, include_fz_context=True):
        if verbose:
            jlib.log( '{arg.cursor=} {arg.name=} {arg.separator=} {arg.alt=} {arg.out_param=}')
        if parse.is_pointer_to(arg.cursor.type, 'fz_context'):
            continue
        if arg.out_param:
            decl = ''
            decl += '\n'
            decl += '        #ifdef SWIG\n'
            decl += '            ' + declaration_text( arg.cursor.type, 'OUTPUT') + '\n'
            decl += '        #else\n'
            decl += '            ' + declaration_text( arg.cursor.type, arg.name) + '\n'
            decl += '        #endif\n'
            decl += '        '
        else:
            decl = declaration_text( arg.cursor.type, arg.name, verbose=verbose)
        if verbose:
            jlib.log( '{decl=}')
        name_args_h += f'{comma}{decl}'
        decl = declaration_text( arg.cursor.type, arg.name)
        name_args_cpp += f'{comma}{decl}'
        comma = ', '

    if cursor.type.is_function_variadic():
        name_args_h += f'{comma}...'
        name_args_cpp += f'{comma}...'

    name_args_h += ')'
    name_args_cpp += ')'
    declaration_h = declaration_text( cursor.result_type, name_args_h)
    declaration_cpp = declaration_text( cursor.result_type, name_args_cpp)
    out_h.write( f'FZ_FUNCTION {declaration_h};\n')
    out_h.write( '\n')

    # Write function definition.
    #
    out_cpp.write( f'FZ_FUNCTION {declaration_cpp}\n')
    out_cpp.write( '{\n')
    return_type = cursor.result_type.spelling
    fncall = ''
    fncall += f'{rename.c_fn(cursor.mangled_name)}('
    for arg in parse.get_args( tu, cursor, include_fz_context=True):
        if parse.is_pointer_to( arg.cursor.type, 'fz_context'):
            fncall += f'{arg.separator}auto_ctx'
        else:
            fncall += f'{arg.separator}{arg.name}'
    fncall += ')'
    make_fncall( tu, cursor, return_type, fncall, out_cpp, refcheck_if)
    out_cpp.write( '}\n')
    out_cpp.write( '\n')

    if num_out_params:
        make_outparam_helper(
                tu,
                cursor,
                fnname,
                fnname_wrapper,
                generated,
                )


def make_namespace_open( namespace, out):
    if namespace:
        out.write( '\n')
        out.write( f'namespace {namespace}\n')
        out.write( '{\n')


def make_namespace_close( namespace, out):
    if namespace:
        out.write( '\n')
        out.write( f'}} /* End of namespace {namespace}. */\n')


def make_internal_functions( namespace, out_h, out_cpp):
    '''
    Writes internal support functions.

    out_h:
        Stream to which we write C++ header text.
    out_cpp:
        Stream to which we write C++ text.
    '''
    out_h.write(
            textwrap.dedent(
            f'''
            /** Internal use only. Looks at environmental variable <name>; returns 0 if unset else int value. */
            int {rename.internal('env_flag')}(const char* name);

            /** Internal use only. Returns `fz_context*` for use by current thread. */
            fz_context* {rename.internal('context_get')}();
            '''
            ))

    out_cpp.write(
            textwrap.dedent(
            '''
            #include "mupdf/exceptions.h"
            #include "mupdf/internal.h"

            #include <iostream>
            #include <thread>
            #include <mutex>

            #include <string.h>

            '''))

    make_namespace_open( namespace, out_cpp)

    state_t = rename.internal( 'state')
    thread_state_t = rename.internal( 'thread_state')

    cpp_text = textwrap.dedent(
            f'''
            int {rename.internal("env_flag")}(const char* name)
            {{
                const char* s = getenv( name);
                if (!s) return 0;
                return atoi( s);
            }}

            struct {rename.internal("state")}
            {{
                /* Constructor. */
                {rename.internal("state")}()
                {{
                    m_locks.user = this;
                    m_locks.lock = lock;
                    m_locks.unlock = unlock;
                    m_ctx = nullptr;
                    bool multithreaded = true;
                    const char* s = getenv( "MUPDF_mt_ctx");
                    if ( s && !strcmp( s, "0")) multithreaded = false;
                    reinit( multithreaded);
                }}

                void reinit( bool multithreaded)
                {{
                    fz_drop_context( m_ctx);
                    m_multithreaded = multithreaded;
                    m_ctx = fz_new_context(NULL /*alloc*/, (multithreaded) ? &m_locks : nullptr, FZ_STORE_DEFAULT);
                    fz_register_document_handlers(m_ctx);
                }}
                static void lock(void *user, int lock)
                {{
                    {rename.internal("state")}*    self = ({rename.internal("state")}*) user;
                    assert( self->m_multithreaded);
                    self->m_mutexes[lock].lock();
                }}
                static void unlock(void *user, int lock)
                {{
                    {rename.internal("state")}*    self = ({rename.internal("state")}*) user;
                    assert( self->m_multithreaded);
                    self->m_mutexes[lock].unlock();
                }}
                ~{rename.internal("state")}()
                {{
                    fz_drop_context(m_ctx);
                }}

                bool                m_multithreaded;
                fz_context*         m_ctx;
                std::mutex          m_mutex;    /* Serialise access to m_ctx. fixme: not actually necessary. */

                /* Provide thread support to mupdf. */
                std::mutex          m_mutexes[FZ_LOCK_MAX];
                fz_locks_context    m_locks;
            }};

            static {rename.internal("state")}  s_state;

            struct {rename.internal("thread_state")}
            {{
                {rename.internal("thread_state")}()
                :
                m_ctx( nullptr),
                m_constructed( true)
                {{}}
                fz_context* get_context()
                {{
                    assert( s_state.m_multithreaded);

                    /* The following code checks that we are not being called after
                    we have been destructed. This can happen if global mupdf
                    wrapper class instances are defined - thread-local objects
                    are destructed /before/ globals. */
                    if (!m_constructed)
                    {{
                        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << ":\\n"
                                << "*** Error - undefined behaviour.\\n"
                                << "***\\n"
                                << "*** Attempt to get thread-local fz_context after destruction\\n"
                                << "*** of thread-local fz_context support instance.\\n"
                                << "***\\n"
                                << "*** This is undefined behaviour.\\n"
                                << "***\\n"
                                << "*** This can happen if mupdf wrapper class instances are\\n"
                                << "*** created as globals, because in C++ global object\\n"
                                << "*** destructors are run after thread_local destructors.\\n"
                                << "***\\n"
                                ;
                    }}
                    assert( m_constructed);
                    if (!m_ctx)
                    {{
                        /* Make a context for this thread by cloning the global
                        context. */
                        /* fixme: we don't actually need to take a lock here. */
                        std::lock_guard<std::mutex> lock( s_state.m_mutex);
                        m_ctx = fz_clone_context(s_state.m_ctx);
                    }}
                    return m_ctx;
                }}
                ~{rename.internal("thread_state")}()
                {{
                    if (m_ctx)
                    {{
                        assert( s_state.m_multithreaded);
                        fz_drop_context( m_ctx);
                    }}

                    /* These two statements are an attempt to get useful
                    diagnostics in cases of undefined behaviour caused by the
                    use of global wrapper class instances, whose destructors
                    will be called /after/ destruction of this thread-local
                    internal_thread_state instance. See check of m_constructed in
                    get_context().

                    This probably only works in non-optimised builds -
                    optimisation will simply elide both these statements. */
                    m_ctx = nullptr;
                    m_constructed = false;
                }}
                fz_context* m_ctx;
                bool m_constructed;
            }};

            static thread_local {rename.internal("thread_state")}  s_thread_state;

            fz_context* {rename.internal("context_get")}()
            {{
                if (s_state.m_multithreaded)
                {{
                    return s_thread_state.get_context();
                }}
                else
                {{
                    /* This gives a small improvement in performance for
                    single-threaded use, e.g. from 552.4s to 548.1s. */
                    return s_state.m_ctx;
                }}
            }}

            void reinit_singlethreaded()
            {{
                std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << "(): Reinitialising as single-threaded.\\n";
                s_state.reinit( false /*multithreaded*/);
            }}
            ''')
    out_cpp.write( cpp_text)

    make_namespace_close( namespace, out_cpp)

    # Generate code that exposes C++ operator new/delete to Memento.
    #
    # Disabled because our generated code makes very few direct calls
    # to operator new, and Memento ends up catching lots of (presumably
    # false-positive) leaks in the Python interpreter, so isn't very useful.
    #
    if 0:
        out_cpp.write( textwrap.dedent(
                '''
                #ifdef MEMENTO

                void* operator new( size_t size)
                {
                    return Memento_cpp_new( size);
                }

                void  operator delete( void* pointer)
                {
                    Memento_cpp_delete( pointer);
                }

                void* operator new[]( size_t size)
                {
                    return Memento_cpp_new_array( size);
                }

                void  operator delete[]( void* pointer)
                {
                    Memento_cpp_delete_array( pointer);
                }

                #endif
                '''
                ))


def make_function_wrappers(
        tu,
        namespace,
        out_exceptions_h,
        out_exceptions_cpp,
        out_functions_h,
        out_functions_cpp,
        out_internal_h,
        out_internal_cpp,
        out_functions_h2,
        out_functions_cpp2,
        generated,
        refcheck_if,
        ):
    '''
    Generates C++ source code containing wrappers for all fz_*() functions.

    We also create a function throw_exception(fz_context* ctx) that throws a
    C++ exception appropriate for the error in ctx.

    If a function has first arg fz_context*, extra code is generated that
    converts fz_try..fz_catch exceptions into C++ exceptions by calling
    throw_exception().

    We remove any fz_context* argument and the implementation calls
    internal_get_context() to get a suitable thread-specific fz_context* to
    use.

    We generate a class for each exception type.

    Returned source is just the raw functions text, e.g. it does not contain
    required #include's.

    Args:
        tu:
            Clang translation unit.
        out_exceptions_h:
            Stream to which we write exception class definitions.
        out_exceptions_cpp:
            Stream to which we write exception class implementation.
        out_functions_h:
            Stream to which we write function declarations.
        out_functions_cpp:
            Stream to which we write function definitions.
        generated:
            A Generated instance.
    '''
    # Look for FZ_ERROR_* enums. We generate an exception class for each of
    # these.
    #
    error_name_prefix = 'FZ_ERROR_'
    fz_error_names = []
    fz_error_names_maxlen = 0   # Used for padding so generated code aligns.
    for cursor in tu.cursor.get_children():
        if cursor.kind == state.clang.cindex.CursorKind.ENUM_DECL:
            #log( 'enum: {cursor.spelling=})
            for child in cursor.get_children():
                #log( 'child:{ child.spelling=})
                if child.spelling.startswith( error_name_prefix):
                    name = child.spelling[ len(error_name_prefix):]
                    fz_error_names.append( name)
                    if len( name) > fz_error_names_maxlen:
                        fz_error_names_maxlen = len( name)

    def errors():
        '''
        Yields (enum, typename, padding) for each error.
        E.g.:
            enum=FZ_ERROR_MEMORY
            typename=mupdf_error_memory
            padding='  '
        '''
        for name in fz_error_names:
            enum = f'{error_name_prefix}{name}'
            typename = rename.error_class( enum)
            padding = (fz_error_names_maxlen - len(name)) * ' '
            yield enum, typename, padding

    # Declare base exception class and define its methods.
    #
    base_name = rename.error_class('FZ_ERROR_BASE')

    out_exceptions_h.write( textwrap.dedent(
            f'''
            /** Base class for exceptions. */
            struct {base_name} : std::exception
            {{
                int         m_code;
                std::string m_text;
                const char* what() const throw();
                {base_name}(int code, const char* text);
            }};
            '''))

    out_exceptions_cpp.write( textwrap.dedent(
            f'''
            {base_name}::{base_name}(int code, const char* text)
            : m_code(code)
            {{
                char    code_text[32];
                snprintf(code_text, sizeof(code_text), "%i", code);
                m_text = std::string("code=") + code_text + ": " + text;
                {refcheck_if}
                if (s_trace_exceptions)
                {{
                    std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << "(): {base_name}: m_code=" << m_code << " m_text: " << m_text << "\\n";
                }}
                #endif
            }};

            const char* {base_name}::what() const throw()
            {{
                return m_text.c_str();
            }};

            '''))

    # Declare exception class for each FZ_ERROR_*.
    #
    for enum, typename, padding in errors():
        out_exceptions_h.write( textwrap.dedent(
                f'''
                /** For `{enum}`. */
                struct {typename} : {base_name}
                {{
                    {typename}(const char* message);
                }};

                '''))

    # Define constructor for each exception class.
    #
    for enum, typename, padding in errors():
        out_exceptions_cpp.write( textwrap.dedent(
                f'''
                {typename}::{typename}(const char* text)
                : {base_name}({enum}, text)
                {{
                    {refcheck_if}
                    if (s_trace_exceptions)
                    {{
                        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << "(): {typename} constructor, text: " << m_text << "\\n";
                    }}
                    #endif
                }}

                '''))

    # Generate function that throws an appropriate exception from a fz_context.
    #
    te = rename.internal( 'throw_exception')
    out_exceptions_h.write( textwrap.dedent(
            f'''
            /** Throw exception appropriate for error in `ctx`. */
            void {te}(fz_context* ctx);

            '''))
    out_exceptions_cpp.write( textwrap.dedent(
            f'''
            void {te}(fz_context* ctx)
            {{
                int code = fz_caught(ctx);
                {refcheck_if}
                if (s_trace_exceptions)
                {{
                    std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << "(): code=" << code << "\\n";
                }}
                #endif
                const char* text = fz_caught_message(ctx);
                {refcheck_if}
                if (s_trace_exceptions)
                {{
                    std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << "(): text=" << text << "\\n";
                }}
                #endif
            '''))
    for enum, typename, padding in errors():
        out_exceptions_cpp.write( f'    if (code == {enum}) {padding}throw {typename}{padding}(text);\n')
    out_exceptions_cpp.write( f'    throw {base_name}(code, text);\n')
    out_exceptions_cpp.write( f'}}\n')
    out_exceptions_cpp.write( '\n')

    make_internal_functions( namespace, out_internal_h, out_internal_cpp)

    # Generate wrappers for each function that we find.
    #
    functions = []
    for fnname, cursor in state.state_.find_functions_starting_with( tu, ('fz_', 'pdf_'), method=False):
        assert fnname not in state.omit_fns
        #jlib.log( '{cursor.type.spelling=}')
        if cursor.type.is_function_variadic():
            # We don't attempt to wrap variadic functions - would need to find
            # the equivalent function that takes a va_list.
            if 0:
                jlib.log( 'Variadic fn: {cursor.type.spelling=}')
            if fnname != 'fz_warn':
                continue
        if fnname == 'fz_push_try':
            # This is partof implementation of fz_try/catch so doesn't make
            # sense to provide a wrapper. Also it is OS-dependent so including
            # it makes our generated code OS-specific.
            continue

        functions.append( (fnname, cursor))

    jlib.log( '{len(functions)=}')

    # Sort by function-name to make output easier to read.
    functions.sort()
    for fnname, cursor in functions:
        if state.state_.show_details( fnname):
            jlib.log( 'Looking at {fnname}')
        fnname_wrapper = rename.ll_fn( fnname)
        # clang-6 appears not to be able to handle fn args that are themselves
        # function pointers, so for now we allow function_wrapper() to fail,
        # so we need to use temporary buffers, otherwise out_functions_h and
        # out_functions_cpp can get partial text written.
        #
        temp_out_h = io.StringIO()
        temp_out_cpp = io.StringIO()
        temp_out_h2 = io.StringIO()
        temp_out_cpp2 = io.StringIO()
        try:
            function_wrapper(
                    tu,
                    cursor,
                    fnname,
                    fnname_wrapper,
                    temp_out_h,
                    temp_out_cpp,
                    generated,
                    refcheck_if,
                    )
            if not fnname.startswith( ( 'fz_keep_', 'fz_drop_', 'pdf_keep_', 'pdf_drop_')):
                function_wrapper_class_aware(
                        tu,
                        register_fn_use=None,
                        struct_name=None,
                        class_name=None,
                        fn_cursor=cursor,
                        refcheck_if=refcheck_if,
                        fnname=fnname,
                        out_h=temp_out_h2,
                        out_cpp=temp_out_cpp2,
                        generated=generated,
                        )
        except parse.Clang6FnArgsBug as e:
            #log( jlib.exception_info())
            jlib.log( 'Unable to wrap function {cursor.spelling} becase: {e}')
            continue

        python.cppyy_add_outparams_wrapper( tu, fnname, cursor, state.state_, generated)

        out_functions_h.write( temp_out_h.getvalue())
        out_functions_cpp.write( temp_out_cpp.getvalue())
        out_functions_h2.write( temp_out_h2.getvalue())
        out_functions_cpp2.write( temp_out_cpp2.getvalue())

        if fnname in ('fz_lookup_metadata', 'pdf_lookup_metadata'):
            # Output convenience wrapper for fz_lookup_metadata() and
            # pdf_lookup_metadata() that are easily SWIG-able - return a
            # std::string by value, and uses an out-param for the integer
            # error/length value.
            structname = 'fz_document' if fnname == 'fz_lookup_metadata' else 'pdf_document'
            out_functions_h.write(
                    textwrap.dedent(
                    f'''
                    /** Extra low-level wrapper for `{fnname}()` that returns a std::string and sets
                    *o_out to length of string plus one. If <key> is not found, returns empty
                    string with *o_out=-1. <o_out> can be NULL if caller is not interested in
                    error information. */
                    FZ_FUNCTION std::string {rename.ll_fn(fnname)}({structname} *doc, const char *key, int* o_out=NULL);

                    '''))
            out_functions_cpp.write(
                    textwrap.dedent(
                    f'''
                    FZ_FUNCTION std::string {rename.ll_fn(fnname)}({structname} *doc, const char *key, int* o_out)
                    {{
                        /* Find length first. */
                        int e = {rename.ll_fn(fnname)}(doc, key, NULL /*buf*/, 0 /*size*/);
                        if (e < 0) {{
                            // Not found.
                            if (o_out)  *o_out = e;
                            return "";
                        }}
                        assert(e != 0);
                        char* buf = (char*) malloc(e);
                        assert(buf);    // mupdf::malloc() throws on error.
                        int e2 = {rename.ll_fn(fnname)}(doc, key, buf, e);
                        assert(e2 = e);
                        std::string ret = buf;
                        free(buf);
                        if (o_out)  *o_out = e;
                        return ret;
                    }}
                    '''))
        if fnname == "pdf_field_name":  #(fz_context *ctx, pdf_obj *field);
            # Output wrapper that returns std::string instead of buffer that
            # caller needs to free.
            out_functions_h.write(
                    textwrap.dedent(
                    f'''
                    /** Alternative to `{rename.ll_fn('pdf_field_name')}()` that returns a std::string. */
                    FZ_FUNCTION std::string {rename.ll_fn('pdf_field_name2')}(pdf_obj* field);

                    '''))
            out_functions_cpp.write(
                    textwrap.dedent(
                    f'''
                    FZ_FUNCTION std::string {rename.ll_fn('pdf_field_name2')}(pdf_obj* field)
                    {{
                        char* buffer = {rename.ll_fn('pdf_field_name')}( field);
                        std::string ret( buffer);
                        {rename.ll_fn('fz_free')}( buffer);
                        return ret;
                    }}
                    '''))
            out_functions_h2.write(
                    textwrap.indent(
                        textwrap.dedent(
                        f'''
                        /** Alternative to `{rename.fn('pdf_field_name')}()` that returns a std::string. */
                        FZ_FUNCTION std::string {rename.fn('pdf_field_name2')}({rename.class_('pdf_obj')}& field);
                        '''),
                        '    ',
                        )
                    )
            out_functions_cpp2.write(
                    textwrap.dedent(
                    f'''
                    FZ_FUNCTION std::string {rename.fn('pdf_field_name2')}({rename.class_('pdf_obj')}& field)
                    {{
                        return {rename.ll_fn('pdf_field_name2')}( field.m_internal);
                    }}
                    '''))

    # Output custom wrappers for variadic pdf_dict_getl().
    #

    decl = f'''FZ_FUNCTION pdf_obj* {rename.ll_fn('pdf_dict_getlv')}( pdf_obj* dict, va_list keys)'''
    out_functions_h.write( textwrap.dedent( f'''
            /* Low-level wrapper for `pdf_dict_getl()`. `keys` must be null-terminated list of `pdf_obj*`'s. */
            {decl};
            '''))
    out_functions_cpp.write( textwrap.dedent( f'''
            {decl}
            {{
                pdf_obj *key;
                while (dict != NULL && (key = va_arg(keys, pdf_obj *)) != NULL)
                {{
                    dict = {rename.ll_fn('pdf_dict_get')}( dict, key);
                }}
                return dict;
            }}
            '''))

    decl = f'''FZ_FUNCTION pdf_obj* {rename.ll_fn('pdf_dict_getl')}( pdf_obj* dict, ...)'''
    out_functions_h.write( textwrap.dedent( f'''
            /* Low-level wrapper for `pdf_dict_getl()`. `...` must be null-terminated list of `pdf_obj*`'s. */
            {decl};
            '''))
    out_functions_cpp.write( textwrap.dedent( f'''
            {decl}
            {{
                va_list keys;
                va_start(keys, dict);
                try
                {{
                    dict = {rename.ll_fn('pdf_dict_getlv')}( dict, keys);
                }}
                catch( std::exception& e)
                {{
                    va_end(keys);
                    throw;
                }}
                va_end(keys);
                return dict;
            }}
            '''))

    decl = f'''FZ_FUNCTION {rename.class_('pdf_obj')} {rename.fn('pdf_dict_getlv')}( {rename.class_('pdf_obj')}& dict, va_list keys)'''
    out_functions_h2.write(
            textwrap.indent(
                textwrap.dedent( f'''
                    /* Class-aware wrapper for `pdf_dict_getl()`. `keys` must be null-terminated list of
                    `pdf_obj*`'s, not `{rename.class_('pdf_obj')}*`'s, so that conventional
                    use with `PDF_NAME()` works. */
                    {decl};
                    '''),
                '    ',
                )
            )
    out_functions_cpp2.write( textwrap.dedent( f'''
            {decl}
            {{
                pdf_obj* ret = {rename.ll_fn('pdf_dict_getlv')}( dict.m_internal, keys);
                return {rename.class_('pdf_obj')}( {rename.ll_fn('pdf_keep_obj')}( ret));
            }}
            '''))

    decl = f'''FZ_FUNCTION {rename.class_('pdf_obj')} {rename.fn('pdf_dict_getl')}( {rename.class_('pdf_obj')}* dict, ...)'''
    out_functions_h2.write(
            textwrap.indent(
                textwrap.dedent( f'''
                    /* Class-aware wrapper for `pdf_dict_getl()`. `...` must be null-terminated list of
                    `pdf_obj*`'s, not `{rename.class_('pdf_obj')}*`'s, so that conventional
                    use with `PDF_NAME()` works. [We use pointer `dict` arg because variadic
                    args do not with with reference args.] */
                    {decl};
                    '''),
                '    ',
                ),
            )
    out_functions_cpp2.write( textwrap.dedent( f'''
            {decl}
            {{
                va_list keys;
                va_start(keys, dict);
                try
                {{
                    {rename.class_('pdf_obj')} ret = {rename.fn('pdf_dict_getlv')}( *dict, keys);
                    va_end( keys);
                    return ret;
                }}
                catch (std::exception& e)
                {{
                    va_end( keys);
                    throw;
                }}
            }}
            '''))

    # Write custom functions to allow calling of fz_document_handler function
    # pointers.
    #
    # Would be good to extend function_wrapper() and
    # function_wrapper_class_aware() to work with fnptr type as well as actual
    # functions. But for now we specify things manually and don't support
    # passing wrapper classes.
    #
    def fnptr_wrapper(
            return_type,
            fnptr,
            fnptr_args, # Must include leading comma.
            fnptr_arg_names, # Must include leading comma.
            ):
        decl = f'''FZ_FUNCTION {return_type} {rename.ll_fn(fnptr)}_call({fnptr} fn{fnptr_args})'''
        out_functions_h.write(
                textwrap.indent(
                    textwrap.dedent( f'''
                        /* Helper for calling a {fnptr}. Provides a `fz_context` and coverts
                        fz_try..fz_catch exceptions into C++ exceptions. */
                        {decl};
                        '''),
                    '    ',
                    )
                )
        out_functions_cpp.write( textwrap.dedent( f'''
                {decl}
                {{
                    fz_context* ctx = mupdf::internal_context_get();
                    {return_type} ret;
                    fz_try(ctx)
                    {{
                        ret = fn( ctx{fnptr_arg_names});
                    }}
                    fz_catch(ctx)
                    {{
                        mupdf::internal_throw_exception( ctx);
                    }}
                    return ret;
                }}
                '''))
    fnptr_wrapper(
            'fz_document*',
            'fz_document_open_fn',
            ', const char* filename',
            ', filename',
            )
    fnptr_wrapper(
            'fz_document*',
            'fz_document_open_with_stream_fn',
            ', fz_stream* stream',
            ', stream',
            )
    fnptr_wrapper(
            'fz_document*',
            'fz_document_open_accel_fn',
            ', const char* filename, const char* accel',
            ', filename, accel',
            )
    fnptr_wrapper(
            'fz_document*',
            'fz_document_open_accel_with_stream_fn',
            ', fz_stream* stream, fz_stream* accel',
            ', stream, accel',
            )


def class_add_iterator( tu, struct_cursor, struct_name, classname, extras, refcheck_if):
    '''
    Add begin() and end() methods so that this generated class is iterable
    from C++ with:

        for (auto i: foo) {...}

    We modify <extras> to create an iterator class and add begin() and end()
    methods that each return an instance of the iterator class.
    '''
    it_begin, it_end = extras.iterator_next

    # Figure out type of what the iterator returns by looking at type of
    # <it_begin>.
    if it_begin:
        c = parse.find_name( struct_cursor, it_begin)
        assert c.type.kind == state.clang.cindex.TypeKind.POINTER
        it_internal_type = c.type.get_pointee().get_canonical().spelling
        it_internal_type = util.clip( it_internal_type, 'struct ')
        it_type = rename.class_( it_internal_type)
    else:
        # The container is also the first item in the linked list.
        it_internal_type = struct_name
        it_type = classname

    # We add to extras.methods_extra().
    #
    check_refs = 1 if parse.has_refs( tu, struct_cursor.type) else 0
    extras.methods_extra.append(
            classes.ExtraMethod( f'{classname}Iterator', 'begin()',
                    f'''
                    {{
                        auto ret = {classname}Iterator({'m_internal->'+it_begin if it_begin else '*this'});
                        {refcheck_if}
                        #if {check_refs}
                        if (s_check_refs)
                        {{
                            s_{classname}_refs_check.check( this, __FILE__, __LINE__, __FUNCTION__);
                        }}
                        #endif
                        #endif
                        return ret;
                    }}
                    ''',
                    f'/* Used for iteration over linked list of {it_type} items starting at {it_internal_type}::{it_begin}. */',
                    ),
            )
    extras.methods_extra.append(
            classes.ExtraMethod( f'{classname}Iterator', 'end()',
                    f'''
                    {{
                        auto ret = {classname}Iterator(NULL);
                        {refcheck_if}
                        #if {check_refs}
                        if (s_check_refs)
                        {{
                            s_{classname}_refs_check.check( this, __FILE__, __LINE__, __FUNCTION__);
                        }}
                        #endif
                        #endif
                        return ret;
                    }}
                    ''',
                    f'/* Used for iteration over linked list of {it_type} items starting at {it_internal_type}::{it_begin}. */',
                    ),
            )

    extras.class_bottom += f'\n    typedef {classname}Iterator iterator;\n'

    extras.class_pre += f'\nstruct {classname}Iterator;\n'

    extras.class_post += f'''
            struct {classname}Iterator
            {{
                FZ_FUNCTION {classname}Iterator(const {it_type}& item);
                FZ_FUNCTION {classname}Iterator& operator++();
                FZ_FUNCTION bool operator==( const {classname}Iterator& rhs);
                FZ_FUNCTION bool operator!=( const {classname}Iterator& rhs);
                FZ_FUNCTION {it_type} operator*();
                FZ_FUNCTION {it_type}* operator->();
                private:
                {it_type} m_item;
            }};
            '''
    keep_text = ''
    if extras.copyable and extras.copyable != 'default':
        # Our operator++ needs to create it_type from m_item.m_internal->next,
        # so we need to call fz_keep_<it_type>().
        #
        # [Perhaps life would be simpler if our generated constructors always
        # called fz_keep_*() as necessary? In some circumstances this would
        # require us to call fz_drop_*() when constructing an instance, but
        # that might be simpler?]
        #
        base_name = util.clip( struct_name, ('fz_', 'pdf_'))
        if struct_name.startswith( 'fz_'):
            keep_name = f'fz_keep_{base_name}'
        elif struct_name.startswith( 'pdf_'):
            keep_name = f'pdf_keep_{base_name}'
        keep_name = rename.ll_fn(keep_name)
        keep_text = f'{keep_name}(m_item.m_internal->next);'

    extras.extra_cpp += f'''
            FZ_FUNCTION {classname}Iterator::{classname}Iterator(const {it_type}& item)
            : m_item( item)
            {{
            }}
            FZ_FUNCTION {classname}Iterator& {classname}Iterator::operator++()
            {{
                {keep_text}
                m_item = {it_type}(m_item.m_internal->next);
                return *this;
            }}
            FZ_FUNCTION bool {classname}Iterator::operator==( const {classname}Iterator& rhs)
            {{
                return m_item.m_internal == rhs.m_item.m_internal;
            }}
            FZ_FUNCTION bool {classname}Iterator::operator!=( const {classname}Iterator& rhs)
            {{
                return m_item.m_internal != rhs.m_item.m_internal;
            }}
            FZ_FUNCTION {it_type} {classname}Iterator::operator*()
            {{
                return m_item;
            }}
            FZ_FUNCTION {it_type}* {classname}Iterator::operator->()
            {{
                return &m_item;
            }}

            '''


def class_find_constructor_fns( tu, classname, struct_name, base_name, extras):
    '''
    Returns list of functions that could be used as constructors of the
    specified wrapper class.

    For example we look for functions that return a pointer to <struct_name> or
    return a POD <struct_name> by value.

    tu:
        .
    classname:
        Name of our wrapper class.
    struct_name:
        Name of underlying mupdf struct.
    base_name:
        Name of struct without 'fz_' prefix.
    extras:
        .
    '''
    assert struct_name == f'fz_{base_name}' or struct_name == f'pdf_{base_name}'
    constructor_fns = []
    if '-' not in extras.constructor_prefixes:
        # Add default constructor fn prefix.
        if struct_name.startswith( 'fz_'):
            extras.constructor_prefixes.insert( 0, f'fz_new_')
        elif struct_name.startswith( 'pdf_'):
            extras.constructor_prefixes.insert( 0, f'pdf_new_')
    for fnprefix in extras.constructor_prefixes:
        for fnname, cursor in state.state_.find_functions_starting_with( tu, fnprefix, method=True):
            # Check whether this has identical signature to any fn we've
            # already found.
            duplicate_type = None
            duplicate_name = False
            for f, c, is_duplicate in constructor_fns:
                #jlib.log( '{cursor.type=} {c.type=}')
                if f == fnname:
                    duplicate_name = True
                    break
                if c.type == cursor.type:
                    #jlib.log( '{struct_name} wrapper: ignoring candidate constructor {fnname}() because prototype is indistinguishable from {f=}()')
                    duplicate_type = f
                    break
            if duplicate_name:
                continue
            ok = False

            arg, n = parse.get_first_arg( tu, cursor)
            if arg and n == 1 and parse.is_pointer_to( arg.cursor.type, struct_name):
                # This avoids generation of bogus copy constructor wrapping
                # function fz_new_pixmap_from_alpha_channel() introduced
                # 2021-05-07.
                #
                jlib.logx('ignoring possible constructor because looks like copy constructor: {fnname}')
            elif fnname in extras.constructor_excludes:
                pass
            elif extras.pod and extras.pod != 'none' and cursor.result_type.get_canonical().spelling == f'{struct_name}':
                # Returns POD struct by value.
                ok = True
            elif not extras.pod and parse.is_pointer_to( cursor.result_type, f'{struct_name}'):
                # Returns pointer to struct.
                ok = True

            if ok:
                if duplicate_type and extras.copyable:
                    jlib.log1( 'adding static method wrapper for {fnname}')
                    extras.method_wrappers_static.append( fnname)
                else:
                    if duplicate_type:
                        jlib.logx( 'not able to provide static factory fn {struct_name}::{fnname} because wrapper class is not copyable.')
                    jlib.log1( 'adding constructor wrapper for {fnname}')
                    constructor_fns.append( (fnname, cursor, duplicate_type))
            else:
                jlib.log3( 'ignoring possible constructor for {classname=} because does not return required type: {fnname=} -> {cursor.result_type.spelling=}')

    constructor_fns.sort()
    return constructor_fns


def class_find_destructor_fns( tu, struct_name, base_name):
    '''
    Returns list of functions that could be used by destructor - must be called
    'fz_drop_<typename>', must take a <struct>* arg, may take a fz_context*
    arg.
    '''
    if struct_name.startswith( 'fz_'):
        destructor_prefix = f'fz_drop_{base_name}'
    elif struct_name.startswith( 'pdf_'):
        destructor_prefix = f'pdf_drop_{base_name}'
    destructor_fns = []
    for fnname, cursor in state.state_.find_functions_starting_with( tu, destructor_prefix, method=True):
        arg_struct = False
        arg_context = False
        args_num = 0
        for arg in parse.get_args( tu, cursor):
            if not arg_struct and parse.is_pointer_to( arg.cursor.type, struct_name):
                arg_struct = True
            elif not arg_context and parse.is_pointer_to( arg.cursor.type, 'fz_context'):
                arg_context = True
            args_num += 1
        if arg_struct:
            if args_num == 1 or (args_num == 2 and arg_context):
                # No params other than <struct>* and fz_context* so this is
                # candidate destructor.
                #log( 'adding candidate destructor: {fnname}')
                destructor_fns.append( (fnname, cursor))

    destructor_fns.sort()
    return destructor_fns


def class_copy_constructor(
        tu,
        functions,
        struct_name,
        struct_cursor,
        base_name,
        classname,
        constructor_fns,
        out_h,
        out_cpp,
        refcheck_if,
        ):
    '''
    Generate a copy constructor and operator= by finding a suitable fz_keep_*()
    function.

    We raise an exception if we can't find one.
    '''
    if struct_name.startswith( 'fz_'):
        keep_name = f'fz_keep_{base_name}'
        drop_name = f'fz_drop_{base_name}'
    elif struct_name.startswith( 'pdf_'):
        keep_name = f'pdf_keep_{base_name}'
        drop_name = f'pdf_drop_{base_name}'
    for name in keep_name, drop_name:
        cursor = state.state_.find_function( tu, name, method=True)
        if not cursor:
            classextra = classes.classextras.get( tu, struct_name)
            if classextra.copyable:
                if 1 or state.state_.show_details( struct_name):
                    jlib.log( 'changing to non-copyable because no function {name}(): {struct_name}')
                classextra.copyable = False
            return
        if name == keep_name:
            pvoid = parse.is_pointer_to( cursor.result_type, 'void')
            assert ( pvoid
                    or parse.is_pointer_to( cursor.result_type, struct_name)
                    ), (
                    f'result_type not void* or pointer to {struct_name}: {cursor.result_type.spelling}'
                    )
        arg, n = parse.get_first_arg( tu, cursor)
        assert n == 1, f'should take exactly one arg: {cursor.spelling}()'
        assert parse.is_pointer_to( arg.cursor.type, struct_name), (
                f'arg0 is not pointer to {struct_name}: {cursor.spelling}(): {arg.cursor.spelling} {arg.name}')

    for fnname, cursor, duplicate_type in constructor_fns:
        fnname2 = rename.ll_fn(fnname)
        if fnname2 == keep_name:
            jlib.log( 'not generating copy constructor with {keep_name=} because already used by a constructor.')
            break
    else:
        functions( keep_name)
        comment = f'Copy constructor using `{keep_name}()`.'
        out_h.write( '\n')
        out_h.write( f'    /** {comment} */\n')
        out_h.write( f'    FZ_FUNCTION {classname}(const {classname}& rhs);\n')
        out_h.write( '\n')

        cast = ''
        if pvoid:
            # Need to cast the void* to the correct type.
            cast = f'(::{struct_name}*) '

        out_cpp.write( f'/** {comment} */\n')
        out_cpp.write( f'FZ_FUNCTION {classname}::{classname}(const {classname}& rhs)\n')
        out_cpp.write( f': m_internal({cast}{rename.ll_fn(keep_name)}(rhs.m_internal))\n')
        out_cpp.write( '{\n')

        # Write trace code.
        out_cpp.write( f'    {refcheck_if}\n')
        out_cpp.write( f'    if (s_trace_keepdrop) {{\n')
        out_cpp.write( f'        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << "():"\n')
        out_cpp.write( f'                << " have called {rename.ll_fn(keep_name)}(rhs.m_internal)\\n"\n')
        out_cpp.write( f'                ;\n')
        out_cpp.write( f'    }}\n')
        out_cpp.write( f'    #endif\n')

        if parse.has_refs( tu, struct_cursor.type):
            out_cpp.write(f'    {refcheck_if}\n')
            out_cpp.write( '    if (s_check_refs)\n')
            out_cpp.write( '    {\n')
            out_cpp.write(f'        s_{classname}_refs_check.add( this, __FILE__, __LINE__, __FUNCTION__);\n')
            out_cpp.write( '    }\n')
            out_cpp.write( '    #endif\n')
        out_cpp.write( '}\n')
        out_cpp.write( '\n')

    # Make operator=().
    #
    comment = f'operator= using `{keep_name}()` and `{drop_name}()`.'
    out_h.write( f'    /** {comment} */\n')
    out_h.write( f'    FZ_FUNCTION {classname}& operator=(const {classname}& rhs);\n')

    out_cpp.write( f'/* {comment} */\n')
    out_cpp.write( f'FZ_FUNCTION {classname}& {classname}::operator=(const {classname}& rhs)\n')
    out_cpp.write(  '{\n')
    out_cpp.write( f'    {refcheck_if}\n')
    out_cpp.write( f'    if (s_trace_keepdrop) {{\n')
    out_cpp.write( f'        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << "():"\n')
    out_cpp.write( f'                << " calling {rename.ll_fn(drop_name)}(this->m_internal)"\n')
    out_cpp.write( f'                << " and {rename.ll_fn(keep_name)}(rhs.m_internal)\\n"\n')
    out_cpp.write( f'                ;\n')
    out_cpp.write( f'    }}\n')
    out_cpp.write( f'    #endif\n')
    out_cpp.write( f'    {rename.ll_fn(drop_name)}(this->m_internal);\n')
    out_cpp.write( f'    {rename.ll_fn(keep_name)}(rhs.m_internal);\n')
    if parse.has_refs( tu, struct_cursor.type):
        out_cpp.write(f'    {refcheck_if}\n')
        out_cpp.write( '    if (s_check_refs)\n')
        out_cpp.write( '    {\n')
        out_cpp.write(f'        s_{classname}_refs_check.remove( this, __FILE__, __LINE__, __FUNCTION__);\n')
        out_cpp.write( '    }\n')
        out_cpp.write( '    #endif\n')
    out_cpp.write( f'    this->m_internal = {cast}rhs.m_internal;\n')
    if parse.has_refs( tu, struct_cursor.type):
        out_cpp.write(f'    {refcheck_if}\n')
        out_cpp.write( '    if (s_check_refs)\n')
        out_cpp.write( '    {\n')
        out_cpp.write(f'        s_{classname}_refs_check.add( this, __FILE__, __LINE__, __FUNCTION__);\n')
        out_cpp.write( '    }\n')
        out_cpp.write( '    #endif\n')
    out_cpp.write( f'    return *this;\n')
    out_cpp.write(  '}\n')
    out_cpp.write(  '\n')

def function_name_implies_kept_references( fnname):
    '''
    Returns true if <fnname> implies the function would return kept
    reference(s).
    '''
    if fnname in (
            'pdf_page_write',
            'fz_decomp_image_from_stream',
            'fz_get_pixmap_from_image',
            ):
        return True
    for i in ('new', 'create', 'find', 'load', 'open', 'keep', 'read', 'add', 'parse', 'graft', 'copy', 'deep_copy'):
        if fnname.startswith(f'fz_{i}_') or fnname.startswith(f'pdf_{i}_'):
            if state.state_.show_details(fnname):
                jlib.log('Assuming that {fnname=} returns a kept reference.')
            return True
    return False


def function_wrapper_class_aware_body(
        tu,
        fnname,
        out_cpp,
        struct_name,
        class_name,
        class_static,
        class_constructor,
        extras,
        struct_cursor,
        fn_cursor,
        return_cursor,
        wrap_return,
        refcheck_if,
        ):
    '''
    Writes function or method body to <out_cpp> that calls a generated C++ wrapper
    function.

    fnname:
        .
    out_cpp:
        .
    struct_name:
        If false, we write a class-aware wrapping function body. Otherwise name
        of struct such as 'fz_rect' and we write method body for the struct's
        wrapper class.
    class_name:
    class_static:
        If true, this is a static class method.
    class_constructor:
        If true, this is a constructor.
    extras:
        .
    struct_cursor:
        .
    fn_cursor:
        Cursor for the underlying MuPDF function.
    return_cursor:
        If not None, the cursor for definition of returned type.
    wrap_return:
        If 'pointer', the underlying function returns a pointer to a struct
        that we wrap.

        If 'value' the underlying function returns, by value, a
        struct that we wrap, so we need to construct our wrapper from the
        address of this value.

        Otherwise we don't wrap the returned value.
    '''
    out_cpp.write( f'{{\n')
    return_void = (fn_cursor.result_type.spelling == 'void')

    # Write trace code.
    out_cpp.write( f'    {refcheck_if}\n')
    out_cpp.write( f'    if (s_trace) {{\n')
    out_cpp.write( f'        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << "():"\n')
    out_cpp.write( f'                << " calling mupdf::{rename.ll_fn(fnname)}()\\n";\n')
    out_cpp.write( f'    }}\n')
    out_cpp.write( f'    #endif\n')

    if fn_cursor.type.is_function_variadic():
        assert fnname == 'fz_warn'
        out_cpp.write( f'    va_list ap;\n')
        out_cpp.write( f'    va_start( ap, fmt);\n')
        out_cpp.write( f'    {rename.ll_fn("fz_vwarn")}( fmt, ap);\n')
        out_cpp.write( f'    va_end( ap);\n')

    elif class_constructor or not struct_name:
        # This code can generate a class method, but we choose to not use this,
        # instead method body simply calls the class-aware function (see below).
        def get_keep_drop(arg):
            name = util.clip( arg.alt.type.spelling, 'struct ')
            if name.startswith('fz_'):
                prefix = 'fz'
                name = name[3:]
            elif name.startswith('pdf_'):
                prefix = 'pdf'
                name = name[4:]
            else:
                assert 0
            return rename.ll_fn(f'{prefix}_keep_{name}'), rename.ll_fn(f'{prefix}_drop_{name}')

        # Handle wrapper-class out-params - need to drop .m_internal and set to
        # null.
        #
        # fixme: maybe instead simply call <arg.name>'s destructor directly?
        #
        for arg in parse.get_args( tu, fn_cursor):
            if arg.alt and arg.out_param:
                if parse.has_refs(tu, arg.alt.type):
                    keep_fn, drop_fn = get_keep_drop(arg)
                    out_cpp.write( f'    /* Out-param {arg.name}.m_internal will be overwritten. */\n')
                    out_cpp.write( f'    {drop_fn}({arg.name}.m_internal);\n')
                    out_cpp.write( f'    {arg.name}.m_internal = nullptr;\n')

        # Write function call.
        if class_constructor:
            if extras.pod:
                if extras.pod == 'inline':
                    out_cpp.write( f'    *(::{struct_name}*) &this->{parse.get_field0(struct_cursor.type).spelling} = ')
                else:
                    out_cpp.write( f'    this->m_internal = ')
                if fn_cursor.result_type.kind == state.clang.cindex.TypeKind.POINTER:
                    out_cpp.write( f'*')
            else:
                out_cpp.write( f'    this->m_internal = ')
                if fn_cursor.result_type.kind == state.clang.cindex.TypeKind.POINTER:
                    pass
                else:
                    assert 0, 'cannot handle underlying fn returning by value when not pod.'
            out_cpp.write( f'{rename.ll_fn(fnname)}(')
        elif wrap_return == 'value':
            out_cpp.write( f'    {_make_top_level(return_cursor.spelling)} temp = mupdf::{rename.ll_fn(fnname)}(')
        elif wrap_return == 'pointer':
            out_cpp.write( f'    {_make_top_level(return_cursor.spelling)}* temp = mupdf::{rename.ll_fn(fnname)}(')
        elif return_void:
            out_cpp.write( f'    mupdf::{rename.ll_fn(fnname)}(')
        else:
            out_cpp.write( f'    auto ret = mupdf::{rename.ll_fn(fnname)}(')

        have_used_this = False
        sep = ''
        for arg in parse.get_args( tu, fn_cursor):
            arg_classname = class_name
            if class_static or class_constructor:
                arg_classname = None
            out_cpp.write( sep)
            have_used_this = write_call_arg(
                    tu,
                    arg,
                    arg_classname,
                    have_used_this,
                    out_cpp,
                    state.state_.show_details(fnname),
                    )
            sep = ', '
        out_cpp.write( f');\n')

        if state.state_.show_details(fnname):
            jlib.log('{=wrap_return}')
        refcounted_return = False
        if wrap_return == 'pointer' and parse.has_refs( tu, return_cursor.type):
            refcounted_return = True
            refcounted_return_struct_cursor = return_cursor
        elif class_constructor and parse.has_refs( tu, struct_cursor.type):
            refcounted_return = True
            refcounted_return_struct_cursor = struct_cursor

        if refcounted_return:
            # This MuPDF function returns pointer to a struct which uses reference
            # counting. If the function returns a borrowed reference, we need
            # to increment its reference count before passing it to our wrapper
            # class's constructor.
            #
            #jlib.log('Function returns pointer to {return_cursor=}')
            return_struct_name = util.clip( refcounted_return_struct_cursor.spelling, 'struct ')
            if return_struct_name.startswith('fz_'):
                prefix = 'fz_'
            elif return_struct_name.startswith('pdf_'):
                prefix = 'pdf_'
            else:
                prefix = None
            if state.state_.show_details(fnname):
                jlib.log('{=prefix}')
            if prefix:
                if function_name_implies_kept_references( fnname):
                    pass
                    #out_cpp.write( f'    /* We assume that {fnname} returns a kept reference. */\n')
                else:
                    if state.state_.show_details(fnname):
                        jlib.log('{=classname fnname constructor} Assuming that {fnname=} returns a borrowed reference.')
                    # This function returns a borrowed reference.
                    suffix = return_struct_name[ len(prefix):]
                    keep_fn = f'{prefix}keep_{suffix}'
                    #jlib.log('Function assumed to return borrowed reference: {fnname=} => {return_struct_name=} {keep_fn=}')
                    #out_cpp.write( f'    /* We assume that {fnname} returns a borrowed reference. */\n')
                    if class_constructor:
                        out_cpp.write( f'    {rename.ll_fn(keep_fn)}(this->m_internal);\n')
                    else:
                        out_cpp.write( f'    {rename.ll_fn(keep_fn)}(temp);\n')

        if wrap_return == 'value':
            out_cpp.write( f'    auto ret = {rename.class_(return_cursor.spelling)}(&temp);\n')
        elif wrap_return == 'pointer':
            out_cpp.write( f'    auto ret = {rename.class_(return_cursor.spelling)}(temp);\n')

        # Handle wrapper-class out-params - need to keep arg.m_internal and set to
        # null.
        for arg in parse.get_args( tu, fn_cursor):
            if arg.alt and arg.out_param:
                if parse.has_refs(tu, arg.alt.type):
                    if function_name_implies_kept_references( fnname):
                        out_cpp.write( f'    /* We assume that out-param {arg.name}.m_internal is a kept reference. */\n')
                    else:
                        keep_fn, drop_fn = get_keep_drop(arg)
                        out_cpp.write( f'    /* We assume that out-param {arg.name}.m_internal is a borrowed reference. */\n')
                        out_cpp.write( f'    {keep_fn}({arg.name}.m_internal);\n')
    else:
        # Class method simply calls the class-aware function, which will have
        # been generated elsewhere.
        out_cpp.write( '    ')
        if not return_void:
            out_cpp.write( 'auto ret = ')

        out_cpp.write( f'mupdf::{rename.fn(fnname)}(')
        sep = ''
        for i, arg in enumerate( parse.get_args( tu, fn_cursor)):
            out_cpp.write( sep)
            if i==0 and not class_static:
                out_cpp.write( '*this')
            else:
                out_cpp.write( f'{arg.name}')
            sep = ', '

        out_cpp.write( ');\n')

    if struct_name and not class_static:
        if parse.has_refs( tu, struct_cursor.type):
            # Write code that does runtime checking of reference counts.
            out_cpp.write( f'    {refcheck_if}\n')
            out_cpp.write( f'    if (s_check_refs)\n')
            out_cpp.write( f'    {{\n')
            if class_constructor:
                out_cpp.write( f'        s_{class_name}_refs_check.add( this, __FILE__, __LINE__, __FUNCTION__);\n')
            else:
                out_cpp.write( f'        s_{class_name}_refs_check.check( this, __FILE__, __LINE__, __FUNCTION__);\n')
            out_cpp.write( f'    }}\n')
            out_cpp.write( f'    #endif\n')

    if not return_void and not class_constructor:
        out_cpp.write( f'    return ret;\n')

    out_cpp.write( f'}}\n')
    out_cpp.write( f'\n')


def function_wrapper_class_aware(
        tu,
        register_fn_use,
        fnname,
        out_h,
        out_cpp,
        struct_name,
        class_name,
        fn_cursor,
        refcheck_if,
        class_static=False,
        class_constructor=False,
        extras=None,
        struct_cursor=None,
        duplicate_type=None,
        generated=None,
        debug=None,
        ):
    '''
    Writes a function or class method that calls <fnname>.

    Also appends python and C# code to generated.swig_python and
    generated.swig_csharp if <generated> is not None.

        tu
            .
        register_fn_use
            Callback to keep track of what fz_*() fns have been used.
        fnname
            Name of fz_*() fn to wrap, e.g. fz_concat.
        out_h
        out_cpp
            Where to write generated code.
        struct_name
            If false, we generate class-aware wrapping function. Otherwise name
            of struct such as 'fz_rect' and we create a method in the struct's
            wrapper class.
        class_name
            Ignored if struct_name is false.

            Name of wrapper class, e.g. 'Rect'.
        class_static
            Ignored if struct_name is false.

            If true, we generate a static method.

            Otherwise we generate a normal class method, where first arg that
            is type <struct_name> is omitted from the generated method's
            prototype; in the implementation we use <this>.
        class_constructor
            If true, we write a constructor.
        extras
            None or ClassExtras instance.
            Only used if <constructor> is true.
        struct_cursor
            None or cursor for the struct definition.
            Only used if <constructor> is true.
        duplicate_type:
            If true, we have already generated a method with the same args, so
            this generated method will be commented-out.
        generated:
            If not None and there are one or more out-params, we write
            python code to generated.swig_python that overrides the default
            SWIG-generated method to call our *_outparams_fn() alternative.
        debug
            Show extra diagnostics.
    '''
    verbose = state.state_.show_details( fnname)
    if verbose:
        jlib.log( 'Writing class-aware wrapper for {fnname=}')
    if struct_name:
        assert fnname not in state.omit_methods, jlib.log_text( '{=fnname}')
    if debug:
        jlib.log( '{classname=} {fnname=}')
    assert fnname.startswith( ('fz_', 'pdf_'))
    if not fn_cursor:
        fn_cursor = state.state_.find_function( tu, fnname, method=True)
    if not fn_cursor:
        jlib.log( '*** ignoring {fnname=}')
        return

    if fnname.endswith('_drop'):
        # E.g. fz_concat_push_drop() is not safe (or necessary) for us because
        # we need to manage reference counts ourselves.
        #jlib.log('Ignoring because ends with "_drop": {fnname}')
        return

    if struct_name:
        methodname = rename.method( struct_name, fnname)
    else:
        methodname = rename.fn( fnname)

    if verbose:
        jlib.log( 'Writing class-aware wrapper for {fnname=}')
    # Construct prototype fnname(args).
    #
    if class_constructor:
        assert struct_name
        decl_h = f'{class_name}('
        decl_cpp = f'{class_name}('
    else:
        decl_h = f'{methodname}('
        decl_cpp = f'{methodname}('
    have_used_this = False
    num_out_params = 0
    num_class_wrapper_params = 0
    comma = ''
    this_is_const = False
    debug = state.state_.show_details( fnname)

    for arg in parse.get_args( tu, fn_cursor):
        if debug:
            jlib.log( 'Looking at {struct_name=} {fnname=} {fnname_wrapper} {arg=}', 1)
        decl_h += comma
        decl_cpp += comma
        if arg.out_param:
            num_out_params += 1
        if arg.alt:
            # This parameter is a pointer to a struct that we wrap.
            num_class_wrapper_params += 1
            arg_extras = classes.classextras.get( tu, arg.alt.type.spelling)
            assert arg_extras, jlib.log_text( '{=structname fnname arg.alt.type.spelling}')
            const = ''
            if not arg.out_param and (not arg_extras.pod or arg.cursor.type.kind != state.clang.cindex.TypeKind.POINTER):
                const = 'const '

            if (1
                    and struct_name
                    and not class_static
                    and not class_constructor
                    and rename.class_(util.clip( arg.alt.type.spelling, 'struct ')) == class_name
                    and not have_used_this
                    ):
                assert not arg.out_param
                # Omit this arg from the method's prototype - we'll use <this>
                # when calling the underlying fz_ function.
                have_used_this = True
                if not arg_extras.pod:
                    this_is_const = const
                continue

            if arg_extras.pod == 'none':
                jlib.log( 'Not wrapping because {arg=} wrapper has {extras.pod=}', 1)
                return
            text = f'{const}{rename.class_(arg.alt.type.spelling)}& {arg.name}'
            decl_h += text
            decl_cpp += text
        else:
            jlib.logx( '{arg.spelling=}')
            decl_text = declaration_text( arg.cursor.type, arg.name)
            if arg.out_param:
                decl_h += '\n'
                decl_h += '            #ifdef SWIG\n'
                decl_h += '                ' + declaration_text( arg.cursor.type, 'OUTPUT') + '\n'
                decl_h += '            #else\n'
                decl_h += '                ' + decl_text + '\n'
                decl_h += '            #endif\n'
                decl_h += '            '
            else:
                decl_h += decl_text
            decl_cpp += decl_text
        comma = ', '

    if fn_cursor.type.is_function_variadic():
        decl_h += f'{comma}...'
        decl_cpp += f'{comma}...'

    decl_h += ')'
    decl_cpp += ')'
    if this_is_const:
        decl_h += ' const'
        decl_cpp += ' const'

    if verbose:
        jlib.log( '{=struct_name class_constructor}')
    if class_constructor:
        comment = f'Constructor using `{fnname}()`.'
    else:
        comment = make_wrapper_comment(
                tu,
                fn_cursor,
                fnname,
                methodname,
                indent='    ',
                is_method=bool(struct_name),
                is_low_level=False,
                )

    if struct_name and not class_static and not class_constructor:
        assert have_used_this, f'error: wrapper for {struct_name}: {fnname}() is not useful - does not have a {struct_name} arg.'

    if struct_name and not duplicate_type:
        register_fn_use( fnname)

    # If this is true, we explicitly construct a temporary from what the
    # wrapped function returns.
    #
    wrap_return = None

    warning_not_copyable = False
    warning_no_raw_constructor = False

    # Figure out return type for our generated function/method.
    #
    if verbose:
        jlib.log( 'Looking at return type...')
    return_cursor = None
    return_type = None
    return_extras = None
    if class_constructor:
        assert struct_name
        fn_h = f'{decl_h}'
        fn_cpp = f'{class_name}::{decl_cpp}'
    else:
        fn_h = declaration_text( fn_cursor.result_type, decl_h)
        if verbose:
            jlib.log( '{fn_cursor.result_type=}')
        if struct_name:
            fn_cpp = declaration_text( fn_cursor.result_type, f'{class_name}::{decl_cpp}')
        else:
            fn_cpp = declaration_text( fn_cursor.result_type, f'{decl_cpp}')

        # See whether we can convert return type to an instance of a wrapper
        # class.
        #
        if verbose:
            jlib.log( '{fn_cursor.result_type.kind=}')
        if fn_cursor.result_type.kind == state.clang.cindex.TypeKind.POINTER:
            # Function returns a pointer.
            t = fn_cursor.result_type.get_pointee().get_canonical()
            if verbose:
                jlib.log( '{t.spelling=}')
            return_cursor = parse.find_struct( tu, t.spelling, require_definition=False)
            if verbose:
                jlib.log( '{=t.spelling return_cursor}')
            if return_cursor:
                # Function returns a pointer to a struct.
                return_extras = classes.classextras.get( tu, return_cursor.spelling)
                if return_extras:
                    # Function returns a pointer to a struct for which we
                    # generate a class wrapper, so change return type to be an
                    # instance of the class wrapper.
                    return_type = rename.class_(return_cursor.spelling)
                    if verbose:
                        jlib.log( '{=return_type}')
                    if state.state_.show_details(return_cursor.type.spelling) or state.state_.show_details(struct_name):
                        jlib.log('{return_cursor.type.spelling=}'
                                ' {return_cursor.spelling=}'
                                ' {struct_name=} {return_extras.copyable=}'
                                ' {return_extras.constructor_raw=}'
                                )
                    fn_h = f'{return_type} {decl_h}'
                    if struct_name:
                        fn_cpp = f'{return_type} {class_name}::{decl_cpp}'
                    else:
                        fn_cpp = f'{return_type} {decl_cpp}'
                    wrap_return = 'pointer'
            if verbose:
                jlib.log( '{=warning_not_copyable warning_no_raw_constructor}')
        else:
            # The fz_*() function returns by value. See whether we can convert
            # its return type to an instance of a wrapper class.
            #
            # If so, we will use constructor that takes pointer to the fz_
            # struct. C++ doesn't allow us to use address of temporary, so we
            # generate code like this:
            #
            #   fz_quad_s ret = mupdf_snap_selection(...);
            #   return Quad(&ret);
            #
            t = fn_cursor.result_type.get_canonical()
            return_cursor = parse.find_struct( tu, t.spelling)
            if return_cursor:
                tt = return_cursor.type.get_canonical()
                if tt.kind == state.clang.cindex.TypeKind.ENUM:
                    # For now, we return this type directly with no wrapping.
                    pass
                else:
                    return_extras = classes.classextras.get( tu, return_cursor.spelling)
                    return_type = rename.class_(return_cursor.type.spelling)
                    fn_h = f'{return_type} {decl_h}'
                    if struct_name:
                        fn_cpp = f'{return_type} {class_name}::{decl_cpp}'
                    else:
                        fn_cpp = f'{return_type} {decl_cpp}'
                    wrap_return = 'value'

    if return_extras:
        if not return_extras.copyable:
            if verbose:
                jlib.log( 'Not creating class-aware wrapper because returned wrapper class is non-copyable: {fnname=}.')
            return
        if not return_extras.constructor_raw:
            if verbose:
                jlib.log( 'Not creating class-aware wrapper because returned wrapper class does not have raw constructor: {fnname=}.')
            return

    out_h.write( '\n')
    out_h.write( f'    /** {comment} */\n')

    # Copy any comment (indented) into class definition above method
    # declaration.
    if fn_cursor.raw_comment:
        for line in fn_cursor.raw_comment.split( '\n'):
            out_h.write( f'    {line}\n')

    if duplicate_type:
        out_h.write( f'    /* Disabled because same args as {duplicate_type}.\n')

    out_h.write( f'    FZ_FUNCTION {"static " if class_static else ""}{fn_h};\n')

    if duplicate_type:
        out_h.write( f'    */\n')

    if not struct_name:
        # Use extra spacing between non-class functions. Class methods are
        # grouped together.
        out_cpp.write( f'\n')

    out_cpp.write( f'/* {comment} */\n')
    if duplicate_type:
        out_cpp.write( f'/* Disabled because same args as {duplicate_type}.\n')

    out_cpp.write( f'FZ_FUNCTION {fn_cpp}\n')

    function_wrapper_class_aware_body(
            tu,
            fnname,
            out_cpp,
            struct_name,
            class_name,
            class_static,
            class_constructor,
            extras,
            struct_cursor,
            fn_cursor,
            return_cursor,
            wrap_return,
            refcheck_if,
            )

    if struct_name:
        if duplicate_type:
            out_cpp.write( f'*/\n')

    # fixme: the test of `struct_name` means that we don't generate outparam override for
    # class-aware fns which don't have any struct/class args, e.g. fz_lookup_cjk_font().
    #

    if generated and num_out_params:
        make_python_class_method_outparam_override(
                tu,
                fn_cursor,
                fnname,
                generated.swig_python,
                struct_name,
                class_name,
                return_type,
                )


def class_custom_method(
        tu,
        register_fn_use,
        struct_cursor,
        classname,
        extramethod,
        out_h,
        out_cpp,
        refcheck_if,
        ):
    '''
    Writes custom method as specified by <extramethod>.

        tu
            .
        register_fn_use
            Callable taking single <fnname> arg.
        struct_cursor
            Cursor for definition of MuPDF struct.
        classname
            Name of wrapper class for <struct_cursor>.
        extramethod
            An ExtraMethod or ExtraConstructor instance.
        out_h
        out_cpp
            Where to write generated code.
    '''
    assert isinstance( extramethod, ( classes.ExtraMethod, classes.ExtraConstructor)), f'{type(extramethod)}'
    is_constructor = False
    is_destructor = False
    is_begin_end = False

    if extramethod.return_:
        name_args = extramethod.name_args
        return_space = f'{extramethod.return_} '
        comment = 'Custom method.'
        if name_args.startswith( 'begin(') or name_args.startswith( 'end('):
            is_begin_end = True
    elif extramethod.name_args == '~()':
        # Destructor.
        name_args = f'~{classname}{extramethod.name_args[1:]}'
        return_space = ''
        comment = 'Custom destructor.'
        is_destructor = True
    else:
        # Constructor.
        assert extramethod.name_args.startswith( '('), f'bad constructor/destructor in classname={classname}'
        name_args = f'{classname}{extramethod.name_args}'
        return_space = ''
        comment = 'Custom constructor.'
        is_constructor = True

    out_h.write( f'\n')
    if extramethod.comment:
        for i, line in enumerate( extramethod.comment.strip().split('\n')):
            line = line.replace( '/* ', '/** ')
            out_h.write( f'    {line}\n')
    else:
        out_h.write( f'    /** {comment} */\n')
    out_h.write( f'    FZ_FUNCTION {return_space}{name_args};\n')

    out_cpp.write( f'/** {comment} */\n')
    # Remove any default arg values from <name_args>.
    name_args_no_defaults = re.sub('= *[^(][^),]*', '', name_args)
    if name_args_no_defaults != name_args:
        jlib.log('have changed {name_args=} to {name_args_no_defaults=}', 1)
    out_cpp.write( f'FZ_FUNCTION {return_space}{classname}::{name_args_no_defaults}')

    body = textwrap.dedent(extramethod.body)
    if is_constructor and parse.has_refs( tu, struct_cursor.type):
        # Insert ref checking code into end of custom constructor body.
        end = body.rfind('}')
        assert end >= 0
        out_cpp.write( body[:end])
        out_cpp.write( f'    {refcheck_if}\n')
        out_cpp.write( f'    if (s_check_refs)\n')
        out_cpp.write( f'    {{\n')
        out_cpp.write( f'        s_{classname}_refs_check.add( this, __FILE__, __LINE__, __FUNCTION__);\n')
        out_cpp.write( f'    }}\n')
        out_cpp.write( f'    #endif\n')
        out_cpp.write( body[end:])
    else:
        out_cpp.write( body)

    out_cpp.write( f'\n')

    if 1:   # lgtm [py/constant-conditional-expression]
        # Register calls of all fz_* functions. Not necessarily helpful - we
        # might only be interested in calls of fz_* functions that are directly
        # available to uses of class.
        #
        for fnname in re.findall( '(mupdf::[a-zA-Z0-9_]+) *[(]', extramethod.body):
            fnname = util.clip( fnname, 'mupdf::')
            if not fnname.startswith( 'pdf_'):
                fnname = 'fz_' + fnname
            #log( 'registering use of {fnname} in extramethod {classname}::{name_args}')
            register_fn_use( fnname)

    return is_constructor, is_destructor, is_begin_end


def class_raw_constructor(
        tu,
        register_fn_use,
        classname,
        struct_cursor,
        struct_name,
        base_name,
        extras,
        constructor_fns,
        out_h,
        out_cpp,
        refcheck_if,
        ):
    '''
    Create a raw constructor - a constructor taking a pointer to underlying
    struct. This raw constructor assumes that it already owns the pointer so it
    does not call fz_keep_*(); the class's destructor will call fz_drop_*().
    '''
    #jlib.log( 'Creating raw constructor {classname=} {struct_name=} {extras.pod=} {extras.constructor_raw=} {fnname=}')
    comment = f'/** Constructor using raw copy of pre-existing `::{struct_name}`. */'
    if extras.pod:
        constructor_decl = f'{classname}(const ::{struct_name}* internal)'
    else:
        constructor_decl = f'{classname}(::{struct_name}* internal)'
    out_h.write( '\n')
    out_h.write( f'    {comment}\n')
    if extras.constructor_raw == 'default':
        out_h.write( f'    FZ_FUNCTION {classname}(::{struct_name}* internal=NULL);\n')
    else:
        out_h.write( f'    FZ_FUNCTION {constructor_decl};\n')

    if extras.constructor_raw != 'declaration_only':
        out_cpp.write( f'FZ_FUNCTION {classname}::{constructor_decl}\n')
        if extras.pod == 'inline':
            pass
        elif extras.pod:
            out_cpp.write( ': m_internal(*internal)\n')
        else:
            out_cpp.write( ': m_internal(internal)\n')
        out_cpp.write( '{\n')
        if extras.pod == 'inline':
            assert struct_cursor, f'cannot form raw constructor for inline pod {classname} without cursor for underlying {struct_name}'
            out_cpp.write( f'    assert( internal);\n')
            for c in struct_cursor.type.get_canonical().get_fields():
                if c.type.kind == state.clang.cindex.TypeKind.CONSTANTARRAY:
                    out_cpp.write( f'    memcpy(this->{c.spelling}, internal->{c.spelling}, sizeof(this->{c.spelling}));\n')
                else:
                    out_cpp.write( f'    this->{c.spelling} = internal->{c.spelling};\n')
        if parse.has_refs( tu, struct_cursor.type):
            out_cpp.write( f'    {refcheck_if}\n')
            out_cpp.write( f'    if (s_check_refs)\n')
            out_cpp.write( f'    {{\n')
            out_cpp.write( f'        s_{classname}_refs_check.add( this, __FILE__, __LINE__, __FUNCTION__);\n')
            out_cpp.write( f'    }}\n')
            out_cpp.write( f'    #endif\n')
        out_cpp.write( '}\n')
        out_cpp.write( '\n')

    if extras.pod == 'inline':
        # Write second constructor that takes underlying struct by value.
        #
        assert not parse.has_refs( tu, struct_cursor.type)
        constructor_decl = f'{classname}(const ::{struct_name} internal)'
        out_h.write( '\n')
        out_h.write( f'    {comment}\n')
        out_h.write( f'    FZ_FUNCTION {constructor_decl};\n')

        if extras.constructor_raw != 'declaration_only':
            out_cpp.write( f'FZ_FUNCTION {classname}::{constructor_decl}\n')
            out_cpp.write( '{\n')
            for c in struct_cursor.type.get_canonical().get_fields():
                if c.type.kind == state.clang.cindex.TypeKind.CONSTANTARRAY:
                    out_cpp.write( f'    memcpy(this->{c.spelling}, &internal.{c.spelling}, sizeof(this->{c.spelling}));\n')
                else:
                    out_cpp.write( f'    this->{c.spelling} = internal.{c.spelling};\n')
            out_cpp.write( '}\n')
            out_cpp.write( '\n')

            # Write accessor for inline state.state_.
            #
            for const in False, True:
                space_const = ' const' if const else ''
                const_space = 'const ' if const else ''
                out_h.write( '\n')
                out_h.write( f'    /** Access as underlying struct. */\n')
                out_h.write( f'    FZ_FUNCTION {const_space}::{struct_name}* internal(){space_const};\n')
                out_cpp.write( f'{comment}\n')
                out_cpp.write( f'FZ_FUNCTION {const_space}::{struct_name}* {classname}::internal(){space_const}\n')
                out_cpp.write( '{\n')
                field0 = parse.get_field0(struct_cursor.type).spelling
                out_cpp.write( f'    auto ret = ({const_space}::{struct_name}*) &this->{field0};\n')
                if parse.has_refs( tu, struct_cursor.type):
                    out_cpp.write( f'    {refcheck_if}\n')
                    out_cpp.write( f'    if (s_check_refs)\n')
                    out_cpp.write( f'    {{\n')
                    out_cpp.write( f'        s_{classname}_refs_check.add( this, __FILE__, __LINE__, __FUNCTION__);\n')
                    out_cpp.write( f'    }}\n')
                    out_cpp.write( f'    #endif\n')
                out_cpp.write( '    return ret;\n')
                out_cpp.write( '}\n')
                out_cpp.write( '\n')



def class_accessors(
        tu,
        register_fn_use,
        classname,
        struct_cursor,
        struct_name,
        extras,
        out_h,
        out_cpp,
        ):
    '''
    Writes accessor functions for member data.
    '''
    if not extras.pod:
        jlib.logx( 'creating accessor for non-pod class {classname=} wrapping {struct_name}')

    n = 0
    for cursor in struct_cursor.type.get_canonical().get_fields():
        n += 1
        #jlib.log( 'accessors: {cursor.spelling=} {cursor.type.spelling=}')

        # We set this to fz_keep_<type>() function to call, if we return a
        # wrapper class constructed from raw pointer to underlying fz_* struct.
        keep_function = None

        # Set <decl> to be prototype with %s where the name is, e.g. 'int
        # %s()'; later on we use python's % operator to replace the '%s'
        # with the name we want.
        #
        if cursor.type.kind == state.clang.cindex.TypeKind.POINTER:
            decl = 'const ' + declaration_text( cursor.type, '%s()')
            pointee_type = cursor.type.get_pointee().get_canonical().spelling
            pointee_type = util.clip( pointee_type, 'const ')
            pointee_type = util.clip( pointee_type, 'struct ')
            #if 'fz_' in pointee_type:
            #    jlib.log( '{pointee_type=}')
            # We don't attempt to make accessors to function pointers.
            if cursor.type.get_pointee().get_canonical().kind == state.clang.cindex.TypeKind.FUNCTIONPROTO:
                jlib.logx( 'ignoring {cursor.spelling=} because pointer to FUNCTIONPROTO')
                continue
            elif pointee_type.startswith( ('fz_', 'pdf_')):
                extras2 = parse.get_fz_extras( tu, pointee_type)
                if extras2:
                    # Make this accessor return an instance of the wrapping
                    # class by value.
                    #
                    classname2 = rename.class_( pointee_type)
                    decl = f'{classname2} %s()'

                    # If there's a fz_keep_() function, we must call it on the
                    # internal data before returning the wrapper class.
                    pointee_type_base = util.clip( pointee_type, ('fz_', 'pdf_'))
                    keep_function = f'{parse.prefix(pointee_type)}keep_{pointee_type_base}'
                    if state.state_.find_function( tu, keep_function, method=False):
                        jlib.logx( 'using {keep_function=}')
                    else:
                        jlib.log( 'cannot find {keep_function=}')
                        keep_function = None
        elif cursor.type.kind == state.clang.cindex.TypeKind.FUNCTIONPROTO:
            jlib.log( 'ignoring {cursor.spelling=} because FUNCTIONPROTO')
            continue
        else:
            if 0 and extras.pod:    # lgtm [py/unreachable-statement]
                # Return reference so caller can modify. Unfortunately SWIG
                # converts non-const references to pointers, so generated
                # python isn't useful.
                fn_args = '& %s()'
            else:
                fn_args = '%s()'
            if cursor.type.get_array_size() >= 0:
                if 0:   # lgtm [py/unreachable-statement]
                    # Return reference to the array; we need to put fn name
                    # and args inside (...) to allow the declaration syntax
                    # to work - we end up with things like:
                    #
                    #   char (& media_class())[64];
                    #
                    # Unfortunately SWIG doesn't seem to be able to cope
                    # with this.
                    decl = declaration_text( cursor.type, '(%s)' % fn_args)
                else:
                    # Return pointer to the first element of the array, so
                    # that SWIG can cope.
                    fn_args = '* %s()'
                    type_ = cursor.type.get_array_element_type()
                    decl = declaration_text( type_, fn_args)
            else:
                if ( cursor.type.kind == state.clang.cindex.TypeKind.TYPEDEF
                        and cursor.type.get_typedef_name() in ('uint8_t', 'int8_t')
                        ):
                    # Don't let accessor return uint8_t because SWIG thinks it
                    # is a char*, leading to memory errors. Instead return int.
                    #
                    jlib.logx('Changing from {cursor.type.get_typedef_name()=} {cursor.type=} to int')
                    decl = f'int {fn_args}'
                else:
                    decl = declaration_text( cursor.type, fn_args)

        # todo: if return type is uint8_t or int8_t, maybe return as <int>
        # so SWIG doesn't think it is a string? This would fix errors witht
        # fz_image::n and fz_image::bpc.
        out_h.write( f'    FZ_FUNCTION {decl % cursor.spelling};\n')
        out_cpp.write( 'FZ_FUNCTION %s\n' % (decl % ( f'{classname}::{cursor.spelling}')))
        out_cpp.write( '{\n')
        if keep_function:
            out_cpp.write( f'    {rename.ll_fn(keep_function)}(m_internal->{cursor.spelling});\n')
        if extras.pod:
            out_cpp.write( f'    return m_internal.{cursor.spelling};\n')
        else:
            out_cpp.write( f'    return m_internal->{cursor.spelling};\n')
        out_cpp.write( '}\n')
        out_cpp.write( '\n')
    assert n, f'No fields found for {struct_cursor.spelling}.'



def class_destructor(
        tu,
        register_fn_use,
        classname,
        extras,
        struct_cursor,
        destructor_fns,
        out_h,
        out_cpp,
        refcheck_if,
        ):
    if len(destructor_fns) > 1:
        # Use function with shortest name.
        if 0:   # lgtm [py/unreachable-statement]
            jlib.log( 'Multiple possible destructor fns for {classname=}')
            for fnname, cursor in destructor_fns:
                jlib.log( '    {fnname=} {cursor.spelling=}')
        shortest = None
        for i in destructor_fns:
            if shortest is None or len(i[0]) < len(shortest[0]):
                shortest = i
        #jlib.log( 'Using: {shortest[0]=}')
        destructor_fns = [shortest]
    if len(destructor_fns):
        fnname, cursor = destructor_fns[0]
        register_fn_use( cursor.spelling)
        out_h.write( f'    /** Destructor using {cursor.spelling}(). */\n')
        out_h.write( f'    FZ_FUNCTION ~{classname}();\n');

        out_cpp.write( f'FZ_FUNCTION {classname}::~{classname}()\n')
        out_cpp.write(  '{\n')
        out_cpp.write( f'    {rename.ll_fn(fnname)}(m_internal);\n')
        if parse.has_refs( tu, struct_cursor.type):
            out_cpp.write( f'    {refcheck_if}\n')
            out_cpp.write( f'    if (s_check_refs)\n')
            out_cpp.write(  '    {\n')
            out_cpp.write( f'        s_{classname}_refs_check.remove( this, __FILE__, __LINE__, __FUNCTION__);\n')
            out_cpp.write(  '    }\n')
            out_cpp.write( f'    #endif\n')
        out_cpp.write(  '}\n')
        out_cpp.write( '\n')
    else:
        out_h.write( '    /** We use default destructor. */\n')


def pod_class_members(
        tu,
        classname,
        struct_cursor,
        struct_name,
        extras,
        out_h,
        out_cpp,
        ):
    '''
    Writes code for wrapper class's to_string() member function.
    '''
    out_h.write( f'\n')
    out_h.write( f'    /** Returns string containing our members, labelled and inside (...), using operator<<. */\n')
    out_h.write( f'    FZ_FUNCTION std::string to_string();\n')

    out_h.write( f'\n')
    out_h.write( f'    /** Comparison method. */\n')
    out_h.write( f'    FZ_FUNCTION bool operator==(const {classname}& rhs);\n')

    out_h.write( f'\n')
    out_h.write( f'    /** Comparison method. */\n')
    out_h.write( f'    FZ_FUNCTION bool operator!=(const {classname}& rhs);\n')

    out_cpp.write( f'FZ_FUNCTION std::string {classname}::to_string()\n')
    out_cpp.write( f'{{\n')
    out_cpp.write( f'    std::ostringstream buffer;\n')
    out_cpp.write( f'    buffer << *this;\n')
    out_cpp.write( f'    return buffer.str();\n')
    out_cpp.write( f'}}\n')
    out_cpp.write( f'\n')

    out_cpp.write( f'FZ_FUNCTION bool {classname}::operator==(const {classname}& rhs)\n')
    out_cpp.write( f'{{\n')
    out_cpp.write( f'    return ::operator==( *this, rhs);\n')
    out_cpp.write( f'}}\n')
    out_cpp.write( f'\n')

    out_cpp.write( f'FZ_FUNCTION bool {classname}::operator!=(const {classname}& rhs)\n')
    out_cpp.write( f'{{\n')
    out_cpp.write( f'    return ::operator!=( *this, rhs);\n')
    out_cpp.write( f'}}\n')
    out_cpp.write( f'\n')


def struct_to_string_fns(
        tu,
        struct_cursor,
        struct_name,
        extras,
        out_h,
        out_cpp,
        ):
    '''
    Writes functions for text representation of struct/wrapper-class members.
    '''
    out_h.write( f'\n')
    out_h.write( f'/** Returns string containing a {struct_name}\'s members, labelled and inside (...), using operator<<. */\n')
    out_h.write( f'FZ_FUNCTION std::string to_string_{struct_name}(const ::{struct_name}& s);\n')

    out_h.write( f'\n')
    out_h.write( f'/** Returns string containing a {struct_name}\'s members, labelled and inside (...), using operator<<.\n')
    out_h.write( f'(Convenience overload). */\n')
    out_h.write( f'FZ_FUNCTION std::string to_string(const ::{struct_name}& s);\n')

    out_cpp.write( f'\n')
    out_cpp.write( f'FZ_FUNCTION std::string to_string_{struct_name}(const ::{struct_name}& s)\n')
    out_cpp.write( f'{{\n')
    out_cpp.write( f'    std::ostringstream buffer;\n')
    out_cpp.write( f'    buffer << s;\n')
    out_cpp.write( f'    return buffer.str();\n')
    out_cpp.write( f'}}\n')

    out_cpp.write( f'\n')
    out_cpp.write( f'FZ_FUNCTION std::string to_string(const ::{struct_name}& s)\n')
    out_cpp.write( f'{{\n')
    out_cpp.write( f'    return to_string_{struct_name}(s);\n')
    out_cpp.write( f'}}\n')


def pod_struct_fns(
        tu,
        namespace,
        struct_cursor,
        struct_name,
        extras,
        out_h,
        out_cpp,
        ):
    '''
    Writes extra fns for POD structs - operator<<(), operator==(), operator!=().
    '''
    # Write operator<< functions for streaming text representation of C struct
    # members. We should be at top-level in out_h and out_cpp, i.e. not inside
    # 'namespace mupdf {...}'.
    out_h.write( f'\n')
    out_h.write( f'/** {struct_name}: writes members, labelled and inside (...), to a stream. */\n')
    out_h.write( f'FZ_FUNCTION std::ostream& operator<< (std::ostream& out, const ::{struct_name}& rhs);\n')

    out_cpp.write( f'\n')
    out_cpp.write( f'FZ_FUNCTION std::ostream& operator<< (std::ostream& out, const ::{struct_name}& rhs)\n')
    out_cpp.write( f'{{\n')
    i = 0
    out_cpp.write( f'    out\n')
    out_cpp.write( f'            << "("\n');
    for cursor in struct_cursor.type.get_canonical().get_fields():
        out_cpp.write( f'            << ');
        if i:
            out_cpp.write( f'" {cursor.spelling}="')
        else:
            out_cpp.write( f' "{cursor.spelling}="')
        out_cpp.write( f' << rhs.{cursor.spelling}\n')
        i += 1
    out_cpp.write( f'            << ")"\n');
    out_cpp.write( f'            ;\n')
    out_cpp.write( f'    return out;\n')
    out_cpp.write( f'}}\n')

    # Write comparison fns.
    out_h.write( f'\n')
    out_h.write( f'/** {struct_name}: comparison function. */\n')
    out_h.write( f'FZ_FUNCTION bool operator==( const ::{struct_name}& lhs, const ::{struct_name}& rhs);\n')
    out_h.write( f'\n')
    out_h.write( f'/** {struct_name}: comparison function. */\n')
    out_h.write( f'FZ_FUNCTION bool operator!=( const ::{struct_name}& lhs, const ::{struct_name}& rhs);\n')

    out_cpp.write( f'\n')
    out_cpp.write( f'FZ_FUNCTION bool operator==( const ::{struct_name}& lhs, const ::{struct_name}& rhs)\n')
    out_cpp.write( f'{{\n')
    for cursor in struct_cursor.type.get_canonical().get_fields():
        out_cpp.write( f'    if (lhs.{cursor.spelling} != rhs.{cursor.spelling}) return false;\n')
    out_cpp.write( f'    return true;\n')
    out_cpp.write( f'}}\n')
    out_cpp.write( f'FZ_FUNCTION bool operator!=( const ::{struct_name}& lhs, const ::{struct_name}& rhs)\n')
    out_cpp.write( f'{{\n')
    out_cpp.write( f'    return !(lhs == rhs);\n')
    out_cpp.write( f'}}\n')


def pod_class_fns(
        tu,
        classname,
        struct_cursor,
        struct_name,
        extras,
        out_h,
        out_cpp,
        ):
    '''
    Writes extra fns for wrappers for POD structs - operator<<(), operator==(),
    operator!=().
    '''
    # Write functions for text representation of wrapper-class members. These
    # functions make use of the corresponding struct functions created by
    # struct_to_string_fns().
    #
    assert extras.pod != 'none'
    classname = f'mupdf::{classname}'
    out_h.write( f'\n')
    out_h.write( f'/** {classname}: writes underlying {struct_name}\'s members, labelled and inside (...), to a stream. */\n')
    out_h.write( f'FZ_FUNCTION std::ostream& operator<< (std::ostream& out, const {classname}& rhs);\n')

    out_cpp.write( f'\n')
    out_cpp.write( f'FZ_FUNCTION std::ostream& operator<< (std::ostream& out, const {classname}& rhs)\n')
    out_cpp.write( f'{{\n')
    if extras.pod == 'inline':
        out_cpp.write( f'    return out << *rhs.internal();\n')
    elif extras.pod:
        out_cpp.write( f'    return out << rhs.m_internal;\n')
    else:
        out_cpp.write( f'    return out << " " << *rhs.m_internal;\n')
    out_cpp.write( f'}}\n')

    # Write comparison fns, using comparison of underlying MuPDF struct.
    out_h.write( f'\n')
    out_h.write( f'/** {classname}: comparison function. */\n')
    out_h.write( f'FZ_FUNCTION bool operator==( const {classname}& lhs, const {classname}& rhs);\n')
    out_h.write( f'\n')
    out_h.write( f'/** {classname}: comparison function. */\n')
    out_h.write( f'FZ_FUNCTION bool operator!=( const {classname}& lhs, const {classname}& rhs);\n')

    out_cpp.write( f'\n')
    out_cpp.write( f'FZ_FUNCTION bool operator==( const {classname}& lhs, const {classname}& rhs)\n')
    out_cpp.write( f'{{\n')
    if extras.pod == 'inline':
        out_cpp.write( f'    return *lhs.internal() == *rhs.internal();\n')
    else:
        out_cpp.write( f'    return lhs.m_internal == rhs.m_internal;\n')
    out_cpp.write( f'}}\n')

    out_cpp.write( f'\n')
    out_cpp.write( f'FZ_FUNCTION bool operator!=( const {classname}& lhs, const {classname}& rhs)\n')
    out_cpp.write( f'{{\n')
    if extras.pod == 'inline':
        out_cpp.write( f'    return *lhs.internal() != *rhs.internal();\n')
    else:
        out_cpp.write( f'    return lhs.m_internal != rhs.m_internal;\n')
    out_cpp.write( f'}}\n')


def get_struct_fnptrs( cursor_struct, shallow_typedef_expansion=False):
    '''
    Yields (cursor, fnptr_type) for function-pointer members of struct defined
    at cusor, where <cursor> is the cursor of the member and <fntr_type> is the
    type.

    cursor_struct:
        Cursor for definition of struct; this can be a typedef.
    shallow_typedef_expansion:
        If true, the returned <fnptr_type> has any top-level typedefs resolved
        so will be a clang.cindex.TypeKind.FUNCTIONPROTO, but typedefs within
        the function args are not resolved, e.g. they can be size_t. This can
        be useful when generating code that will be compiled on different
        platforms with differing definitions of size_t.
    '''
    for cursor in cursor_struct.type.get_canonical().get_fields():
        t = cursor.type
        if t.kind == state.clang.cindex.TypeKind.POINTER:
            t = cursor.type.get_pointee()
            if t.kind == state.clang.cindex.TypeKind.TYPEDEF:
                t_cursor = t.get_declaration()
                t = t_cursor.underlying_typedef_type
            if t.kind == state.clang.cindex.TypeKind.FUNCTIONPROTO:
                if not shallow_typedef_expansion:
                    t = t.get_canonical()
                yield cursor, t


def class_wrapper_virtual_fnptrs(
        tu,
        struct_cursor,
        struct_name,
        classname,
        extras,
        out_h,
        out_cpp,
        out_h_end,
        generated,
        refcheck_if,
        ):
    '''
    Generate extra wrapper class for structs that contain function pointers,
    for use as a SWIG Director class so that the function pointers can be made
    to effectively point to Python or C# code.
    '''
    if not extras.virtual_fnptrs:
        return

    generated.virtual_fnptrs.append( f'{classname}2')
    if len(extras.virtual_fnptrs) == 2:
        self_, alloc = extras.virtual_fnptrs
        free = None
    elif len(extras.virtual_fnptrs) == 3:
        self_, alloc, free = extras.virtual_fnptrs
    else:
        assert 0, 'virtual_fnptrs should be length 2 or 3.'

    # Class definition beginning.
    #
    out_h.write( '\n')
    out_h.write( f'/** Wrapper class for struct {struct_name} with virtual fns for each fnptr; this is for use as a SWIG Director class. */\n')
    out_h.write( f'struct {classname}2 : {classname}\n')
    out_h.write(  '{\n')

    out_cpp.write( f'/* Implementation of methods for `{classname}2`, virtual_fnptrs wrapper for `{struct_name}`). */\n')
    out_cpp.write( '\n')

    def get_fnptrs( shallow_typedef_expansion=False):
        for i in get_struct_fnptrs( struct_cursor, shallow_typedef_expansion):
            yield i

    # Constructor
    #
    out_h.write( '\n')
    out_h.write( '    /** == Constructor. */\n')
    out_h.write(f'    FZ_FUNCTION {classname}2();\n')
    out_cpp.write('\n')
    out_cpp.write(f'FZ_FUNCTION {classname}2::{classname}2()\n')
    out_cpp.write( '{\n')
    alloc = [''] + alloc.split('\n')
    alloc = '\n    '.join(alloc)
    out_cpp.write(f'{alloc}\n')
    out_cpp.write(f'    {refcheck_if}\n')
    out_cpp.write(f'    if (s_trace_director)\n')
    out_cpp.write( '    {\n')
    out_cpp.write(f'        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << ": {classname}2::{classname}2(): this=" << this << "\\n";\n')
    if not extras.pod:
        out_cpp.write(f'        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << ": {classname}2::{classname}2(): m_internal=" << m_internal << "\\n";\n')
        out_cpp.write(f'        {classname}2* self = {self_("m_internal")};\n')
        out_cpp.write(f'        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << ": {classname}2::{classname}2(): self=" << self << "\\n";\n')
    out_cpp.write('    }\n')
    out_cpp.write('    #endif\n')
    out_cpp.write( '}\n')

    if free:
        # Destructor
        out_h.write( '\n')
        out_h.write( '    /** == Destructor. */\n')
        out_h.write(f'    FZ_FUNCTION ~{classname}2();\n')
        out_cpp.write('\n')
        out_cpp.write(f'FZ_FUNCTION {classname}2::~{classname}2()\n')
        out_cpp.write( '{\n')
        out_cpp.write(f'    {refcheck_if}\n')
        out_cpp.write(f'    if (s_trace_director)\n')
        out_cpp.write( '    {\n')
        out_cpp.write(f'        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << ": ~{classname}2(): this=" << this << "\\n";\n')
        if not extras.pod:
            out_cpp.write( f'        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << ": ~{classname}2(): m_internal=" << m_internal << "\\n";\n')
        out_cpp.write( '    }\n')
        out_cpp.write(f'    #endif\n')
        out_cpp.write(f'    {free}\n')
        out_cpp.write( '}\n')

    def write(text):
        out_h.write(text)
        out_cpp.write(text)

    # Define static callback for each fnptr. It's important that these
    # functions do not resolve function parameter typedefs such as size_t to
    # the underlying types such as long int, because:
    #
    #   * Our generated code can be compiled on different machines where types
    #   such as size_t can be typedef-ed differently.
    #
    #   * Elsewhere, code that we generate will assign our static callback
    #   functions to MuPDF's function pointers (which use things like size_t).
    #
    #   * These assignments will fail if the types don't match exactly.
    #
    # For example fz_output has a member:
    #   fz_output_write_fn *write;
    #
    # This typedef is:
    #   void (fz_output_write_fn)(fz_context *ctx, void *state, const void *data, size_t n);
    #
    # We generate a static function called Output2_s_write() and we will be
    # setting a fz_output's write member to point to Output2_s_write(), which
    # only works if the types match exactly.
    #
    # So we need to resolve the outer 'typedef fz_output_write_fn', but not
    # the inner 'size_t' typedef for the <n> arg. This is slightly tricky with
    # clang-python - it provide a Type.get_canonical() method that resolves all
    # typedefs, but to resolve just one level of typedefs requires a bit more
    # work. See get_struct_fnptrs() for details.
    #
    # [Usually our generated code deliberately resolves typedefs such as size_t
    # to long int etc, because SWIG-generated code for size_t etc does not
    # always work properly due to SWIG having its own definitions of things
    # like size_t in Python/C#. But in this case the generated static function
    # is not seen by SWIG so it's ok to make it use size_t etc.]
    #
    for cursor, fnptr_type in get_fnptrs( shallow_typedef_expansion=True):

        # Write static callback.
        out_cpp.write(f'/* Static callback, calls self->{cursor.spelling}(). */\n')
        out_cpp.write(f'static {_make_top_level(fnptr_type.get_result().spelling)} {classname}2_s_{cursor.spelling}')
        out_cpp.write('(')
        sep = ''
        for i, arg_type in enumerate( fnptr_type.argument_types()):
            name = f'arg_{i}'
            out_cpp.write(sep)
            out_cpp.write( declaration_text( arg_type, name, expand_typedef=False))
            sep = ', '
        out_cpp.write(')')
        out_cpp.write('\n')
        out_cpp.write('{\n')
        out_cpp.write(f'    {classname}2* self = {self_("arg_1")};\n')
        out_cpp.write(f'    {refcheck_if}\n')
        out_cpp.write(f'    if (s_trace_director)\n')
        out_cpp.write( '    {\n')
        out_cpp.write(f'        std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << ": {classname}2_s_{cursor.spelling}(): arg_1=" << arg_1 << " self=" << self << "\\n";\n')
        out_cpp.write( '    }\n')
        out_cpp.write( '    #endif\n')
        out_cpp.write( '    try\n')
        out_cpp.write( '    {\n')
        out_cpp.write(f'        return self->{cursor.spelling}(')
        sep = ''
        for i, arg_type in enumerate( fnptr_type.argument_types()):
            if i == 1:
                # First two args are (fz_context, {structname}*). Ignore the
                # second. We pass the fz_context to the virtual fn.
                continue
            name = f'arg_{i}'
            out_cpp.write( f'{sep}{name}')
            sep = ', '
        out_cpp.write(');\n')
        out_cpp.write('    }\n')

        # todo: catch our different exception types and map to FZ_ERROR_*.
        out_cpp.write( '    catch (std::exception& e)\n')
        out_cpp.write( '    {\n')
        out_cpp.write(f'        {refcheck_if}\n')
        out_cpp.write( '        if (s_trace_director)\n')
        out_cpp.write( '        {\n')
        out_cpp.write(f'            std::cerr << __FILE__ << ":" << __LINE__ << ":" << __FUNCTION__ << ": {classname}2_s_{cursor.spelling}(): exception: " << e.what() << "\\n";\n')
        out_cpp.write( '        }\n')
        out_cpp.write( '        #endif\n')
        out_cpp.write( '        fz_throw(arg_0, FZ_ERROR_GENERIC, "%s", e.what());\n')
        out_cpp.write( '    }\n')
        out_cpp.write('}\n')

    # Define use_virtual_<name>( bool use) method for each fnptr.
    #
    out_h.write(f'\n')
    out_h.write(f'    /** These methods set the function pointers in *m_internal\n')
    out_h.write(f'    to point to internal callbacks that call our virtual methods. */\n')
    for cursor, fnptr_type in get_fnptrs():
        out_h.write(f'    FZ_FUNCTION void use_virtual_{cursor.spelling}( bool use=true);\n')
        out_cpp.write(f'FZ_FUNCTION void {classname}2::use_virtual_{cursor.spelling}( bool use)\n')
        out_cpp.write( '{\n')
        if extras.pod == 'inline':
            # Fnptr (in {classname}2) and virtual function (in {classname})
            # have same name, so we need qualify the fnptr with {classname} to
            # ensure we distinguish between the two.
            out_cpp.write(f'    {classname}::{cursor.spelling} = (use) ? {classname}2_s_{cursor.spelling} : nullptr;\n')
        elif extras.pod:
            out_cpp.write(f'    m_internal.{cursor.spelling} = (use) ? {classname}2_s_{cursor.spelling} : nullptr;\n')
        else:
            out_cpp.write(f'    m_internal->{cursor.spelling} = (use) ? {classname}2_s_{cursor.spelling} : nullptr;\n')
        out_cpp.write( '}\n')

    # Write virtual fn default implementations.
    #
    out_h.write(f'\n')
    out_h.write(f'    /** Default virtual method implementations; these all throw an exception. */\n')
    for cursor, fnptr_type in get_fnptrs():

        out_h.write(f'    FZ_FUNCTION virtual {_make_top_level(fnptr_type.get_result().spelling)} {cursor.spelling}(')
        out_cpp.write(f'/* Default implementation of virtual method. */\n')
        out_cpp.write(f'FZ_FUNCTION {_make_top_level(fnptr_type.get_result().spelling)} {classname}2::{cursor.spelling}(')
        sep = ''
        for i, arg_type in enumerate( fnptr_type.argument_types()):
            if i == 1:
                # Ignore arg args - (fz_context, {structname}*).
                continue
            name = f'arg_{i}'
            write(f'{sep}')
            write(declaration_text(arg_type, name))
            sep = ', '
        out_h.write( ');\n')
        out_cpp.write( ')\n')
        out_cpp.write( '{\n')
        out_cpp.write(f'    throw std::runtime_error( "Unexpected call of unimplemented virtual_fnptrs fn {classname}2::{cursor.spelling}().");\n')
        out_cpp.write( '}\n')

    out_h.write(  '};\n')


def class_wrapper(
        tu,
        register_fn_use,
        struct_cursor,
        struct_name,
        classname,
        extras,
        out_h,
        out_cpp,
        out_h_end,
        out_cpp2,
        out_h2,
        generated,
        refcheck_if,
        ):
    '''
    Creates source for a class called <classname> that wraps <struct_name>,
    with methods that call selected fz_*() functions. Writes to out_h and
    out_cpp.

    Created source is just the per-class code, e.g. it does not contain
    #include's.

    Args:
        tu:
            Clang translation unit.
        struct_cursor:
            Cursor for struct to wrap.
        struct_name:
            Name of struct to wrap.
        classname:
            Name of wrapper class to create.
        out_h:
            Stream to which we write class definition.
        out_cpp:
            Stream to which we write method implementations.
        out_h_end:
            Stream for text that should be put at the end of the generated
            header text.
        generated:
            We write extra python and C# code to generated.out_swig_python and
            generated.out_swig_csharp for use in the swig .i file.

    Returns (is_container, has_to_string). <is_container> is true if generated
    class has custom begin() and end() methods; <has_to_string> is true if we
    have created a to_string() method.
    '''
    assert extras, f'extras is None for {struct_name}'
    if extras.iterator_next:
        class_add_iterator( tu, struct_cursor, struct_name, classname, extras, refcheck_if)

    if extras.class_pre:
        out_h.write( textwrap.dedent( extras.class_pre))

    base_name = util.clip( struct_name, ('fz_', 'pdf_'))

    constructor_fns = class_find_constructor_fns( tu, classname, struct_name, base_name, extras)
    for fnname in extras.constructors_wrappers:
        cursor = state.state_.find_function( tu, fnname, method=True)
        constructor_fns.append( (fnname, cursor, None))

    destructor_fns = class_find_destructor_fns( tu, struct_name, base_name)

    # Class definition beginning.
    #
    out_h.write( '\n')
    if extras.copyable:
        out_h.write( f'/** Wrapper class for struct `{struct_name}`. */\n')
    else:
        out_h.write( f'/** Wrapper class for struct `{struct_name}`. Not copyable or assignable. */\n')
    if struct_cursor.raw_comment:
        out_h.write( f'{struct_cursor.raw_comment}')
        if not struct_cursor.raw_comment.endswith( '\n'):
            out_h.write( '\n')
    out_h.write( f'struct {classname}\n{{')

    out_cpp.write( '\n')
    out_cpp.write( f'/* Implementation of methods for {classname} (wrapper for {struct_name}). */\n')
    out_cpp.write( '\n')
    refs = parse.has_refs( tu, struct_cursor.type)
    if refs:
        refs_name, refs_size = refs
        out_cpp.write( f'{refcheck_if}\n')
        if isinstance(refs_name, int):
            # <refs_name> is offset of .refs in the struct.
            allow_int_this = ', true /*allow_int_this*/' if struct_name == 'pdf_obj' else ''
            out_cpp.write( f'static RefsCheck<::{struct_name}, {classname}{allow_int_this}> s_{classname}_refs_check({refs_name}, {refs_size});\n')
        else:
            # <refs_name> is name of .refs in the struct.
            out_cpp.write( f'static RefsCheck<::{struct_name}, {classname}> s_{classname}_refs_check(offsetof(::{struct_name}, {refs_name}), {refs_size});\n')
        out_cpp.write( f'#endif\n')
        out_cpp.write( '\n')

    # Trailing text in header, e.g. typedef for iterator.
    #
    if extras.class_top:
        # Strip leading blank line to avoid slightly odd-looking layout.
        text = util.clip( extras.class_top, '\n')
        text = textwrap.dedent( text)
        text = textwrap.indent( text, '    ')
        out_h.write( '\n')
        out_h.write( text)

    # Constructors
    #
    if constructor_fns:
        out_h.write( '\n')
        out_h.write( '    /** == Constructors. */\n')
    num_constructors = len(constructor_fns)
    for fnname, cursor, duplicate_type in constructor_fns:
        # clang-6 appears not to be able to handle fn args that are themselves
        # function pointers, so for now we allow function_wrapper() to fail,
        # so we need to use temporary buffers, otherwise out_functions_h and
        # out_functions_cpp can get partial text written.
        #
        temp_out_h = io.StringIO()
        temp_out_cpp = io.StringIO()
        if state.state_.show_details(fnname):
            jlib.log('Creating constructor for {=classname fnname}')
        try:
            function_wrapper_class_aware(
                    tu,
                    register_fn_use,
                    fnname,
                    temp_out_h,
                    temp_out_cpp,
                    struct_name,
                    classname,
                    cursor,
                    refcheck_if,
                    class_static=False,
                    class_constructor=True,
                    extras=extras,
                    struct_cursor=struct_cursor,
                    duplicate_type=duplicate_type,
                    )
        except Clang6FnArgsBug as e:
            jlib.log( 'Unable to wrap function {fnname} becase: {e}')
        else:
            out_h.write( temp_out_h.getvalue())
            out_cpp.write( temp_out_cpp.getvalue())

    # Custom constructors.
    #
    for extra_constructor in extras.constructors_extra:
        class_custom_method(
                tu,
                register_fn_use,
                struct_cursor,
                classname,
                extra_constructor,
                out_h,
                out_cpp,
                refcheck_if,
                )
        num_constructors += 1

    # Look for function that can be used by copy constructor and operator=.
    #
    if not extras.pod and extras.copyable and extras.copyable != 'default':
        class_copy_constructor(
                tu,
                register_fn_use,
                struct_name,
                struct_cursor,
                base_name,
                classname,
                constructor_fns,
                out_h,
                out_cpp,
                refcheck_if,
                )
    elif extras.copyable:
        out_h.write( '\n')
        out_h.write( '    /** We use default copy constructor and operator=. */\n')

    # Auto-add all methods that take <struct_name> as first param, but
    # skip methods that are already wrapped in extras.method_wrappers or
    # extras.methods_extra etc.
    #
    for fnname in parse.find_wrappable_function_with_arg0_type( tu, struct_name):
        if state.state_.show_details(fnname):
            jlib.log('{struct_name=}: looking at potential method wrapping {fnname=}')
        if fnname in extras.method_wrappers:
            #log( 'auto-detected fn already in {struct_name} method_wrappers: {fnname}')
            # Omit this function, because there is an extra method with the
            # same name. (We could probably include both as they will generally
            # have different args so overloading will destinguish them, but
            # extra methods are usually defined to be used in preference.)
            pass
        elif fnname.startswith( 'fz_new_draw_device'):
            # fz_new_draw_device*() functions take first arg fz_matrix, but
            # aren't really appropriate for the fz_matrix wrapper class.
            #
            pass
        elif isinstance( fnname, list):
            assert 0
        else:
            for extramethod in extras.methods_extra:
                if not extramethod.overload:
                    if extramethod.name_args.startswith( f'{rename.method( struct_name, fnname)}('):
                        jlib.log( 'Omitting default method because same name as extramethod: {extramethod.name_args}')
                        break
            else:
                #log( 'adding to extras.method_wrappers: {fnname}')
                extras.method_wrappers.append( fnname)

    # Extra static methods.
    #
    if extras.method_wrappers_static:
        out_h.write( '\n')
        out_h.write( '    /* == Static methods. */\n')
    for fnname in extras.method_wrappers_static:
        function_wrapper_class_aware(
                tu,
                register_fn_use,
                fnname,
                out_h,
                out_cpp,
                struct_name,
                classname,
                fn_cursor=None,
                refcheck_if=refcheck_if,
                class_static=True,
                struct_cursor=struct_cursor,
                generated=generated,
                )

    # Extra methods that wrap fz_*() fns.
    #
    if extras.method_wrappers or extras.methods_extra:
        out_h.write( '\n')
        out_h.write( '    /* == Methods. */')
        out_h.write( '\n')
    extras.method_wrappers.sort()
    for fnname in extras.method_wrappers:
        function_wrapper_class_aware(
                tu,
                register_fn_use,
                fnname,
                out_h,
                out_cpp,
                struct_name,
                classname,
                None, #fn_cursor
                refcheck_if,
                struct_cursor=struct_cursor,
                generated=generated,
                debug=state.state_.show_details(fnname),
                )

    # Custom methods.
    #
    is_container = 0
    custom_destructor = False
    for extramethod in extras.methods_extra:
        is_constructor, is_destructor, is_begin_end = class_custom_method(
                tu,
                register_fn_use,
                struct_cursor,
                classname,
                extramethod,
                out_h,
                out_cpp,
                refcheck_if,
                )
        if is_constructor:
            num_constructors += 1
        if is_destructor:
            custom_destructor = True
        if is_begin_end:
            is_container += 1

    assert is_container==0 or is_container==2, f'struct_name={struct_name} is_container={is_container}'   # Should be begin()+end() or neither.
    if is_container:
        pass
        #jlib.log( 'Generated class has begin() and end(): {classname=}')

    if num_constructors == 0 or extras.constructor_raw:
        if state.state_.show_details(struct_name):
            jlib.log('calling class_raw_constructor(). {struct_name=}')
        class_raw_constructor(
                tu,
                register_fn_use,
                classname,
                struct_cursor,
                struct_name,
                base_name,
                extras,
                constructor_fns,
                out_h,
                out_cpp,
                refcheck_if,
                )

    # Accessor methods to POD data.
    #
    if extras.accessors and extras.pod == 'inline':
        jlib.log( 'ignoring {extras.accessors=} for {struct_name=} because {extras.pod=}.')
    elif extras.accessors:
        out_h.write( f'\n')
        out_h.write( f'    /* == Accessors to members of ::{struct_name} m_internal. */\n')
        out_h.write( '\n')
        class_accessors(
                tu,
                register_fn_use,
                classname,
                struct_cursor,
                struct_name,
                extras,
                out_h,
                out_cpp,
                )

    # Destructor.
    #
    if not custom_destructor:
        out_h.write( f'\n')
        class_destructor(
                tu,
                register_fn_use,
                classname,
                extras,
                struct_cursor,
                destructor_fns,
                out_h,
                out_cpp,
                refcheck_if,
                )

    # If class has '{structname}* m_internal;', provide access to m_iternal as
    # an integer, for use by python etc.
    if not extras.pod:
        class_custom_method(
                tu,
                register_fn_use,
                struct_cursor,
                classname,
                classes.ExtraMethod(
                    'long long',
                    'm_internal_value()',
                    '''
                    {
                        return (uintptr_t) m_internal;
                    }
                    ''',
                    '/** Return numerical value of .m_internal; helps with Python debugging. */',
                    ),
                out_h,
                out_cpp,
                refcheck_if,
                )
    # Class members.
    #
    out_h.write( '\n')
    out_h.write( '    /* == Member data. */\n')
    out_h.write( '\n')
    if extras.pod == 'none':
        pass
    elif extras.pod == 'inline':
        out_h.write( f'    /* These members are the same as the members of ::{struct_name}. */\n')
        for c in struct_cursor.type.get_canonical().get_fields():
            out_h.write( f'    {declaration_text(c.type, c.spelling)};\n')
    elif extras.pod:
        out_h.write( f'    ::{struct_cursor.spelling}  m_internal; /** Wrapped data is held by value. */\n')
    else:
        # Putting this double-asterix comment on same line as m_internal breaks
        # swig-4.02 with "Error: Syntax error in input(3).".
        out_h.write( f'    /** Pointer to wrapped data. */\n')
        out_h.write( f'    ::{struct_name}* m_internal;\n')

    # Make operator<< (std::ostream&, ...) for POD classes.
    #
    has_to_string = False
    if extras.pod and extras.pod != 'none':
        has_to_string = True
        pod_class_members(
                tu,
                classname,
                struct_cursor,
                struct_name,
                extras,
                out_h,
                out_cpp,
                )

    # Trailing text in header, e.g. typedef for iterator.
    #
    if extras.class_bottom:
        out_h.write( textwrap.indent( textwrap.dedent( extras.class_bottom), '    '))

    # Private copy constructor if not copyable.
    #
    if not extras.copyable:
        out_h.write(  '\n')
        out_h.write(  '    private:\n')
        out_h.write(  '\n')
        out_h.write(  '    /** This class is not copyable or assignable. */\n')
        out_h.write( f'    {classname}(const {classname}& rhs);\n')
        out_h.write( f'    {classname}& operator=(const {classname}& rhs);\n')

    # Class definition end.
    #
    out_h.write( '};\n')

    if extras.class_post:
        out_h_end.write( textwrap.dedent( extras.class_post))

    if extras.extra_cpp:
        out_cpp.write( f'/* .extra_cpp for {struct_name}. */\n')
        out_cpp.write( textwrap.dedent( extras.extra_cpp))

    class_wrapper_virtual_fnptrs(
            tu,
            struct_cursor,
            struct_name,
            classname,
            extras,
            out_h,
            out_cpp,
            out_h_end,
            generated,
            refcheck_if,
            )

    return is_container, has_to_string


def header_guard( name, out):
    '''
    Writes header guard for <name> to stream <out>.
    '''
    m = ''
    for c in name:
        m += c.upper() if c.isalnum() else '_'
    out.write( f'#ifndef {m}\n')
    out.write( f'#define {m}\n')
    out.write( '\n')


def tabify( filename, text):
    '''
    Returns <text> with leading multiples of 4 spaces converted to tab
    characters.
    '''
    ret = ''
    linenum = 0
    for line in text.split( '\n'):
        linenum += 1
        i = 0
        while 1:
            if i == len(line):
                break
            if line[i] != ' ':
                break
            i += 1
        if i % 4:
            if line[ int(i/4)*4:].startswith( ' *'):
                # This can happen in comments.
                pass
            else:
                jlib.log( '*** {filename}:{linenum}: {i=} {line!r=} indentation is not a multiple of 4')
        num_tabs = int(i / 4)
        ret += num_tabs * '\t' + line[ num_tabs*4:] + '\n'

    # We use [:-1] here because split() always returns extra last item '', so
    # we will have appended an extra '\n'.
    #
    return ret[:-1]


def refcount_check_code( out, refcheck_if):
    '''
    Writes reference count checking code to <out>.
    '''
    out.write( textwrap.dedent(
            f'''
            /* Support for checking that reference counts of underlying
            MuPDF structs are not smaller than the number of wrapper class
            instances. Enable at runtime by setting environmental variable
            MUPDF_check_refs to "1". */

            static const bool   s_check_refs = internal_env_flag("MUPDF_check_refs");

            /* For each MuPDF struct that has an 'int refs' member, we create
            a static instance of this class template with T set to our wrapper
            class, for example:

                static RefsCheck<fz_document, Document> s_Document_refs_check;

            Then if s_check_refs is true, each constructor function calls
            .add(), the destructor calls .remove() and other class functions
            call .check(). This ensures that we check reference counting after
            each class operation.

            If <allow_int_this> is true, we allow _this->m_internal to be
            an invalid pointer less than 4096, in which case we don't try
            to check refs. This is used for_pdf_obj because in Python the
            enums PDF_ENUM_NAME_* are converted to mupdf.PdfObj's containg
            .m_internal's which are the enum values cast to (for_pdf_obj*), so
            that they can be used directly.

            If m_size is -1, we don't attempt any checking; this is for fz_xml
            which is reference counted but does not have a simple .refs member.
            */
            {refcheck_if}
            template<typename Struct, typename ClassWrapper, bool allow_int_this=false>
            struct RefsCheck
            {{
                std::mutex              m_mutex;
                int                     m_offset;
                int                     m_size;
                std::map<Struct*, int>  m_this_to_num;

                RefsCheck(int offset, int size)
                : m_offset(offset), m_size(size)
                {{
                    assert(offset >= 0 && offset < 1000);
                    assert(m_size == 32 || m_size == 16 || m_size == 8 || m_size == -1);
                }}

                void change( const ClassWrapper* this_, const char* file, int line, const char* fn, int delta)
                {{
                    assert( s_check_refs);
                    if (m_size == -1)
                    {{
                        /* No well-defined .refs member for us to check, e.g. fz_xml. */
                        return;
                    }}
                    if (!this_->m_internal) return;
                    if (allow_int_this)
                    {{
                        #if 0   // Historic diagnostics, might still be useful.
                        std::cerr << __FILE__ << ":" << __LINE__
                                << " " << file << ":" << line << ":" << fn << ":"
                                << " this_->m_internal=" << this_->m_internal
                                << "\\n";
                        #endif
                        if ((intptr_t) this_->m_internal < 4096)
                        {{
                            #if 0   // Historic diagnostics, might still be useful.
                            std::cerr << __FILE__ << ":" << __LINE__
                                    << " " << file << ":" << line << ":" << fn << ":"
                                    << " Ignoring this_->m_internal=" << this_->m_internal
                                    << "\\n";
                            #endif
                            return;
                        }}
                    }}
                    std::lock_guard< std::mutex> lock( m_mutex);
                    /* Our lock doesn't make our access to
                    this_->m_internal->refs thead-safe - other threads
                    could be modifying it via fz_keep_<Struct>() or
                    fz_drop_<Struct>(). But hopefully our read will be atomic
                    in practise anyway? */
                    void* refs_ptr = (char*) this_->m_internal + m_offset;
                    int refs;
                    if (m_size == 32)   refs = *(int32_t*) refs_ptr;
                    if (m_size == 16)   refs = *(int16_t*) refs_ptr;
                    if (m_size ==  8)   refs = *(int8_t* ) refs_ptr;

                    int& n = m_this_to_num[ this_->m_internal];
                    int n_prev = n;
                    assert( n >= 0);
                    n += delta;
                    #if 0   // Historic diagnostics, might still be useful.
                    std::cerr << file << ":" << line << ":" << fn << "():"
                            // << " " << typeid(ClassWrapper).name() << ":"
                            << " this_=" << this_
                            << " this_->m_internal=" << this_->m_internal
                            << " refs=" << refs
                            << " n: " << n_prev << " => " << n
                            << "\\n";
                    #endif
                    if ( n < 0)
                    {{
                        #if 0   // Historic diagnostics, might still be useful.
                        std::cerr << file << ":" << line << ":" << fn << "():"
                                // << " " << typeid(ClassWrapper).name() << ":"
                                << " this_=" << this_
                                << " this_->m_internal=" << this_->m_internal
                                << " bad n: " << n_prev << " => " << n
                                << "\\n";
                        #endif
                        abort();
                    }}
                    if ( n && refs < n)
                    {{
                        #if 0   // Historic diagnostics, might still be useful.
                        std::cerr << file << ":" << line << ":" << fn << "():"
                                // << " " << typeid(ClassWrapper).name() << ":"
                                << " this_=" << this_
                                << " this_->m_internal=" << this_->m_internal
                                << " refs=" << refs
                                << " n: " << n_prev << " => " << n
                                << " refs mismatch (refs<n):"
                                << "\\n";
                        #endif
                        abort();
                    }}
                    if (n && ::abs( refs - n) > 1000)
                    {{
                        /* This traps case where n > 0 but underlying struct is
                        freed and .ref is set to bogus value by fz_free() or
                        similar. */
                        #if 0   // Historic diagnostics, might still be useful.
                        std::cerr << file << ":" << line << ":" << fn << "(): " << ": " << typeid(ClassWrapper).name()
                                << " bad change to refs."
                                << " this_=" << this_
                                << " refs=" << refs
                                << " n: " << n_prev << " => " << n
                                << "\\n";
                        #endif
                        abort();
                    }}
                    if (n == 0) m_this_to_num.erase( this_->m_internal);
                }}
                void add( const ClassWrapper* this_, const char* file, int line, const char* fn)
                {{
                    change( this_, file, line, fn, +1);
                }}
                void remove( const ClassWrapper* this_, const char* file, int line, const char* fn)
                {{
                    change( this_, file, line, fn, -1);
                }}
                void check( const ClassWrapper* this_, const char* file, int line, const char* fn)
                {{
                    change( this_, file, line, fn, 0);
                }}
            }};
            #endif

            '''
            ))

def cpp_source(
        dir_mupdf,
        namespace,
        base,
        header_git,
        generated,
        check_regress,
        clang_info_version,
        refcheck_if,
        ):
    '''
    Generates all .h and .cpp files.

    Args:

        dir_mupdf:
            Location of mupdf checkout.
        namespace:
            C++ namespace to use.
        base:
            Directory in which all generated files are placed.
        header_git:
            If true we include git info in the file comment that is written
            into all generated files.
        generated:
            A Generated instance.
        check_regress:
            If true, we raise exception if generated content differs from what
            is in existing files.
        refcheck_if:
            `#if ... ' text for enabling reference-checking code. For example
            `#if 1` to always enable, `#ifndef NDEBUG` to only enable in debug
            builds, `#if 0` to always disable.

    Updates <generated> and returns <tu> from clang..
    '''
    assert isinstance(generated, Generated)
    assert not dir_mupdf.endswith( '/')
    assert not base.endswith( '/')
    state.clang_info( clang_info_version)    # Ensure we have set up clang-python.

    index = state.clang.cindex.Index.create()
    #log( '{dir_mupdf=} {base=}')

    header = f'{dir_mupdf}/include/mupdf/fitz.h'
    assert os.path.isfile( header), f'header={header}'

    # Get clang to parse mupdf/fitz.h and mupdf/pdf.h.
    #
    # It might be possible to use index.parse()'s <unsaved_files> arg to
    # specify these multiple files, but i couldn't get that to work.
    #
    # So instead we write some #include's to a temporary file and ask clang to
    # parse it.
    #
    temp_h = f'_mupdfwrap_temp.h'
    try:
        with open( temp_h, 'w') as f:
            f.write( '#include "mupdf/fitz.h"\n')
            f.write( '#include "mupdf/pdf.h"\n')
        args = []
        args.append(['-I', f'{dir_mupdf}/include'])
        if state.state_.windows:
            args = ('-I', f'{dir_mupdf}/include')
        else:
            args = ('-I', f'{dir_mupdf}/include', '-I', state.clang_info().include_path)
        tu = index.parse( temp_h, args=args)
    finally:
        if os.path.isfile( temp_h):
            os.remove( temp_h)

    os.makedirs( f'{base}/include/mupdf', exist_ok=True)
    os.makedirs( f'{base}/implementation', exist_ok=True)

    doit = True
    num_regressions = 0
    if doit:
        class File:
            def __init__( self, filename, tabify=True):
                self.filename = filename
                self.tabify = tabify
                self.file = io.StringIO()
                self.line_begin = True
                self.regressions = True
            def write( self, text, fileline=False):
                if fileline:
                    # Generate #line <line> "<filename>" for our caller's
                    # location. This makes any compiler warnings refer to thei
                    # python code rather than the generated C++ code.
                    tb = traceback.extract_stack( None)
                    filename, line, function, source = tb[0]
                    if self.line_begin:
                        self.file.write( f'#line {line} "{filename}"\n')
                self.file.write( text)
                self.line_begin = text.endswith( '\n')
            def close( self):
                if self.filename:
                    # Overwrite if contents differ.
                    text = self.get()
                    if self.tabify:
                        text = tabify( self.filename, text)
                    cr = check_regress
                    if self.filename in (
                            os.path.abspath( 'platform/c++/include/mupdf/classes2.h'),
                            os.path.abspath( 'platform/c++/implementation/classes2.cpp'),
                            ):
                        if 0:
                            cr = False
                    jlib.log('calling util.update_file_regress() check_regress={cr}: {self.filename=}', 1)
                    e = util.update_file_regress( text, self.filename, check_regression=cr)
                    jlib.log('util.update_file_regress() returned => {e}', 1)
                    if e:
                        jlib.log('util.update_file_regress() => {e=}')
                        self.regressions = True
            def get( self):
                return self.file.getvalue()
    else:
        class File:
            def __init__( self, filename):
                pass
            def write( self, text, fileline=False):
                pass
            def close( self):
                pass

    class Outputs:
        '''
        A set of output files.

        For convenience, after outputs.add( 'foo', 'foo.c'), outputs.foo is a
        python stream that writes to 'foo.c'.
        '''
        def __init__( self):
            self.items = []

        def add( self, name, filename):
            '''
            Sets self.<name> to file opened for writing on <filename>.
            '''
            file = File( filename)
            self.items.append( (name, filename, file))
            setattr( self, name, file)

        def get( self):
            '''
            Returns list of (name, filename, file) tuples.
            '''
            return self.items

        def close( self):
            for name, filename, file in self.items:
                file.close()

    out_cpps = Outputs()
    out_hs = Outputs()
    for name in (
            'classes',
            'classes2',
            'exceptions',
            'functions',
            'internal',
            ):
        out_hs.add( name, f'{base}/include/mupdf/{name}.h')
        out_cpps.add( name, f'{base}/implementation/{name}.cpp')

    # Create extra File that writes to internal buffer rather than an actual
    # file, which we will append to out_h.
    #
    out_h_classes_end = File( None)

    # Make text of header comment for all generated file.
    #
    header_text = textwrap.dedent(
            f'''
            /**
            This file was auto-generated by mupdfwrap.py.
            ''')

    if header_git:
        git_id = jlib.get_git_id( dir_mupdf, allow_none=True)
        if git_id:
            git_id = git_id.split('\n', 1)
            header_text += textwrap.dedent(
                    f'''
                    mupdf checkout:
                        {git_id[0]}'
                    ''')

    header_text += '*/\n'
    header_text += '\n'
    header_text = header_text[1:]   # Strip leading \n.
    for _, _, file in out_cpps.get() + out_hs.get():
        file.write( header_text)

    # Write multiple-inclusion guards into headers:
    #
    for name, filename, file in out_hs.get():
        prefix = f'{base}/include/'
        assert filename.startswith( prefix)
        name = filename[ len(prefix):]
        header_guard( name, file)

    # Write required #includes into .h files:
    #
    out_hs.exceptions.write( textwrap.dedent(
            '''
            #include <stdexcept>
            #include <string>

            #include "mupdf/fitz.h"

            '''))

    out_hs.internal.write( textwrap.dedent(
            '''
            #include <iostream>

            '''))

    out_hs.functions.write( textwrap.dedent(
            '''
            #include "mupdf/fitz.h"
            #include "mupdf/pdf.h"

            #include <iostream>
            #include <string>
            #include <vector>

            '''))

    out_hs.classes.write( textwrap.dedent(
            '''
            #include "mupdf/fitz.h"
            #include "mupdf/functions.h"
            #include "mupdf/pdf.h"

            #include <string>
            #include <vector>

            '''))

    out_hs.classes2.write( textwrap.dedent(
            '''
            #include "classes.h"

            '''))

    # Write required #includes into .cpp files:
    #
    out_cpps.exceptions.write( textwrap.dedent(
            f'''
            #include "mupdf/exceptions.h"
            #include "mupdf/fitz.h"
            #include "mupdf/internal.h"

            #include <iostream>

            #include <string.h>

            {refcheck_if}
                static const bool   s_trace_exceptions = mupdf::internal_env_flag("MUPDF_trace_exceptions");
            #endif
            '''))

    out_cpps.functions.write( textwrap.dedent(
            '''
            #include "mupdf/exceptions.h"
            #include "mupdf/functions.h"
            #include "mupdf/internal.h"

            #include <assert.h>
            #include <sstream>

            #include <string.h>

            '''))

    out_cpps.classes.write(
            textwrap.dedent(
            f'''
            #include "mupdf/classes.h"
            #include "mupdf/classes2.h"
            #include "mupdf/exceptions.h"
            #include "mupdf/internal.h"

            #include "mupdf/fitz/geometry.h"

            #include <map>
            #include <mutex>
            #include <sstream>
            #include <string.h>
            #include <thread>

            #include <string.h>

            {refcheck_if}
                static const int    s_trace = mupdf::internal_env_flag("MUPDF_trace");
                static const bool   s_trace_keepdrop = mupdf::internal_env_flag("MUPDF_trace_keepdrop");
                static const bool   s_trace_director = mupdf::internal_env_flag("MUPDF_trace_director");
            #endif
            '''))

    out_cpps.classes2.write(
            textwrap.dedent(
            f'''
            #include "mupdf/classes2.h"
            #include "mupdf/exceptions.h"
            #include "mupdf/internal.h"

            #include "mupdf/fitz/geometry.h"

            #include <map>
            #include <mutex>
            #include <sstream>
            #include <string.h>
            #include <thread>

            #include <string.h>

            {refcheck_if}
                static const int    s_trace = mupdf::internal_env_flag("MUPDF_trace");
            #endif
            '''))

    namespace = 'mupdf'
    for _, _, file in out_cpps.get() + out_hs.get():
        if file == out_cpps.internal:
            continue
        make_namespace_open( namespace, file)

    # Write reference counting check code to out_cpps.classes.
    refcount_check_code( out_cpps.classes, refcheck_if)

    # Write declaration and definition for metadata_keys global.
    #
    out_hs.functions.write(
            textwrap.dedent(
            '''
            /*
            The keys that are defined for fz_lookup_metadata().
            */
            FZ_DATA extern const std::vector<std::string> metadata_keys;

            '''))
    out_cpps.functions.write(
            textwrap.dedent(
            f'''
            FZ_FUNCTION const std::vector<std::string> metadata_keys = {{
                    "format",
                    "encryption",
                    "info:Title",
                    "info:Author",
                    "info:Subject",
                    "info:Keywords",
                    "info:Creator",
                    "info:Producer",
                    "info:CreationDate",
                    "info:ModDate",
            }};

            {refcheck_if}
                static const int    s_trace = internal_env_flag("MUPDF_trace");
                static const bool   s_trace_keepdrop = internal_env_flag("MUPDF_trace_keepdrop");
                static const bool   s_trace_exceptions = internal_env_flag("MUPDF_trace_exceptions");
            #endif

            '''))

    # Write source code for exceptions and wrapper functions.
    #
    jlib.log( 'Creating wrapper functions...')
    make_function_wrappers(
            tu,
            namespace,
            out_hs.exceptions,
            out_cpps.exceptions,
            out_hs.functions,
            out_cpps.functions,
            out_hs.internal,
            out_cpps.internal,
            out_hs.classes2,
            out_cpps.classes2,
            generated,
            refcheck_if,
            )

    fn_usage = dict()
    functions_unrecognised = set()

    for fnname, cursor in state.state_.find_functions_starting_with( tu, '', method=True):
        fn_usage[ fnname] = [0, cursor]
        generated.c_functions.append(fnname)

    for structname, cursor in state.state_.structs[ tu].items():
        generated.c_structs.append( structname)

    windows_def = ''
    #windows_def += 'LIBRARY mupdfcpp\n'    # This breaks things.
    windows_def += 'EXPORTS\n'
    for name, cursor in state.state_.find_global_data_starting_with( tu, ('fz_', 'pdf_')):
        if state.state_.show_details(name):
            jlib.log('global: {name=}')
        generated.c_globals.append(name)
        windows_def += f'    {name} DATA\n'

    jlib.update_file( windows_def, f'{base}/windows_mupdf.def')

    def register_fn_use( name):
        assert name.startswith( ('fz_', 'pdf_'))
        if name in fn_usage:
            fn_usage[ name][0] += 1
        else:
            functions_unrecognised.add( name)

    # Write source code for wrapper classes.
    #
    jlib.log( 'Creating wrapper classes...')

    # Find all classes that we can create.
    #
    classes_ = []
    for cursor in tu.cursor.get_children():
        if not cursor.spelling.startswith( ('fz_', 'pdf_')):
            continue
        if cursor.kind != state.clang.cindex.CursorKind.TYPEDEF_DECL:
            continue;
        type_ = cursor.underlying_typedef_type.get_canonical()
        if type_.kind != state.clang.cindex.TypeKind.RECORD:
            continue

        if not cursor.is_definition():
            # Handle abstract type only if we have an ClassExtra for it.
            extras = classes.classextras.get( tu, cursor.spelling)
            if extras and extras.opaque:
                pass
                #log( 'Creating wrapper for opaque struct: {cursor.spelling=}')
            else:
                continue

        struct_name = type_.spelling
        struct_name = util.clip( struct_name, 'struct ')
        classname = rename.class_( struct_name)
        #log( 'Creating class wrapper. {classname=} {cursor.spelling=} {struct_name=}')

        # For some reason after updating mupdf 2020-04-13, clang-python is
        # returning two locations for struct fz_buffer_s, both STRUCT_DECL. One
        # is 'typedef struct fz_buffer_s fz_buffer;', the other is the full
        # struct definition.
        #
        # No idea why this is happening. Using .canonical doesn't seem to
        # affect things.
        #
        for cl, cu, s in classes_:
            if cl == classname:
                jlib.logx( 'ignoring duplicate STRUCT_DECL for {struct_name=}')
                break
        else:
            classes_.append( (classname, cursor, struct_name))

    classes_.sort()

    # Write forward declarations - this is required because some class
    # methods take pointers to other classes.
    #
    out_hs.classes.write( '\n')
    out_hs.classes.write( '/* Forward declarations of all classes that we define. */\n')
    for classname, struct_cursor, struct_name in classes_:
        out_hs.classes.write( f'struct {classname};\n')
    out_hs.classes.write( '\n')

    # Create each class.
    #
    for classname, struct_cursor, struct_name in classes_:
        #log( 'creating wrapper {classname} for {cursor.spelling}')
        extras = classes.classextras.get( tu, struct_name)
        assert extras, f'struct_name={struct_name}'
        if extras.pod:
            struct_to_string_fns(
                    tu,
                    struct_cursor,
                    struct_name,
                    extras,
                    out_hs.functions,
                    out_cpps.functions,
                    )

        with jlib.LogPrefixScope( f'{struct_name}: '):
            is_container, has_to_string = class_wrapper(
                    tu,
                    register_fn_use,
                    struct_cursor,
                    struct_name,
                    classname,
                    extras,
                    out_hs.classes,
                    out_cpps.classes,
                    out_h_classes_end,
                    out_cpps.classes2,
                    out_hs.classes2,
                    generated,
                    refcheck_if,
                    )
        if is_container:
            generated.container_classnames.append( classname)
        if has_to_string:
            generated.to_string_structnames.append( struct_name)

    out_hs.functions.write( textwrap.dedent( '''
            /** Reinitializes the MuPDF context for single-threaded use, which
            is slightly faster when calling code is single threaded.

            This should be called before any other use of MuPDF.
            */
            void reinit_singlethreaded();

            '''))

    # Write close of namespace.
    out_hs.classes.write( out_h_classes_end.get())
    for _, _, file in out_cpps.get() + out_hs.get():
        if file == out_cpps.internal:
            continue
        make_namespace_close( namespace, file)

    # Write pod struct fns such as operator<<(), operator==() - these need to
    # be outside the namespace.
    #
    for classname, struct_cursor, struct_name in classes_:
        extras = classes.classextras.get( tu, struct_name)
        if extras.pod:
            # Make operator<<(), operator==(), operator!=() for POD struct.
            #
            pod_struct_fns(
                    tu,
                    namespace,
                    struct_cursor,
                    struct_name,
                    extras,
                    out_hs.functions,
                    out_cpps.functions,
                    )
            if extras.pod != 'none':
                # Make operator<<(), operator==(), operator!=() for POD class
                # wrappers.
                #
                pod_class_fns(
                        tu,
                        classname,
                        struct_cursor,
                        struct_name,
                        extras,
                        out_hs.classes,
                        out_cpps.classes,
                        )


    # Terminate multiple-inclusion guards in headers:
    #
    for _, _, file in out_hs.get():
        file.write( '\n#endif\n')

    out_hs.close()
    out_cpps.close()

    generated.h_files = [filename for _, filename, _ in out_hs.get()]
    generated.cpp_files = [filename for _, filename, _ in out_cpps.get()]
    if 0:   # lgtm [py/unreachable-statement]
        jlib.log( 'Have created:')
        for filename in filenames_h + filenames_cpp:
            jlib.log( '    {filename}')


    # Output usage information.
    #

    fn_usage_filename = f'{base}/fn_usage.txt'
    out_fn_usage = File( fn_usage_filename, tabify=False)
    functions_unused = 0
    functions_used = 0

    for fnname in sorted( fn_usage.keys()):
        n, cursor = fn_usage[ fnname]
        exclude_reasons = parse.find_wrappable_function_with_arg0_type_excluded_cache.get( fnname, [])
        if n:
            functions_used += 1
        else:
            functions_unused += 1
        if n and not exclude_reasons:
            continue

    out_fn_usage.write( f'Functions not wrapped by class methods:\n')
    out_fn_usage.write( '\n')

    for fnname in sorted( fn_usage.keys()):
        n, cursor = fn_usage[ fnname]
        exclude_reasons = parse.find_wrappable_function_with_arg0_type_excluded_cache.get( fnname, [])
        if not exclude_reasons:
            continue
        if n:
            continue
        num_interesting_reasons = 0
        for t, description in exclude_reasons:
            if t == parse.MethodExcludeReason_FIRST_ARG_NOT_STRUCT:
                continue
            if t == parse.MethodExcludeReason_VARIADIC:
                continue
            num_interesting_reasons += 1
        if num_interesting_reasons:
            try:
                out_fn_usage.write( f'    {declaration_text( cursor.type, cursor.spelling)}\n')
            except Clang6FnArgsBug as e:
                out_fn_usage.write( f'    {cursor.spelling} [full prototype not available due to known clang-6 issue]\n')
            for t, description in exclude_reasons:
                if t == parse.MethodExcludeReason_FIRST_ARG_NOT_STRUCT:
                    continue
                out_fn_usage.write( f'        {description}\n')
            out_fn_usage.write( '\n')

    out_fn_usage.write( f'\n')
    out_fn_usage.write( f'Functions used more than once:\n')
    for fnname in sorted( fn_usage.keys()):
        n, cursor = fn_usage[ fnname]
        if n > 1:
            out_fn_usage.write( f'    n={n}: {declaration_text( cursor.type, cursor.spelling)}\n')

    out_fn_usage.write( f'\n')
    out_fn_usage.write( f'Number of wrapped functions: {len(fn_usage)}\n')
    out_fn_usage.write( f'Number of wrapped functions used by wrapper classes: {functions_used}\n')
    out_fn_usage.write( f'Number of wrapped functions not used by wrapper classes: {functions_unused}\n')

    out_fn_usage.close()

    generated.c_enums = state.state_.enums[ tu]

    if num_regressions:
        raise Exception( f'There were {num_regressions} regressions')
    return tu


def test():
    '''
    Place to experiment with clang-python.
    '''
    text = textwrap.dedent('''
            #include <stdint.h>
            #include <stdlib.h>
            typedef void (*fnptr_t)(int64_t a, size_t b);
            fnptr_t fnptr;
            struct Foo
            {
                void (*fnptr)(int64_t a, size_t b);
            };
            typedef struct Foo Foo;
            ''')
    path = 'wrap-test.cpp'
    jlib.update_file( text, path)
    index = state.clang.cindex.Index.create()
    tu = index.parse( path)
    for cursor in tu.cursor.get_children():
        pass







mupdf-1.21.1-source/scripts/wrap/csharp.py

'''
Things for generating C#-specific output.
'''
from . import cpp
from . import parse
from . import rename
from . import state
from . import util

import jlib

import textwrap


def make_outparam_helper_csharp(
        tu,
        cursor,
        fnname,
        fnname_wrapper,
        generated,
        main_name,
        ):
    '''
    Write C# code for a convenient tuple-returning wrapper for MuPDF
    function that has out-params. We use the C# wrapper for our generated
    {main_name}_outparams() function.

    We don't attempt to handle functions that take unsigned char* args
    because these generally indicate sized binary data and cannot be handled
    generically.
    '''
    def write(text):
        generated.swig_csharp.write(text)

    main_name = rename.ll_fn(cursor.mangled_name)
    return_void = cursor.result_type.spelling == 'void'
    if fnname == 'fz_buffer_extract':
        # Write custom wrapper that returns the binary data as a C# bytes
        # array, using the C# wrapper for buffer_extract_outparams_fn(fz_buffer
        # buf, buffer_extract_outparams outparams).
        #
        write(
                textwrap.dedent(
                f'''

                // Custom C# wrapper for fz_buffer_extract().
                public static class mupdf_{rename.class_('fz_buffer')}_extract
                {{
                    public static byte[] fz_buffer_extract(this mupdf.{rename.class_('fz_buffer')} buffer)
                    {{
                        var outparams = new mupdf.{rename.ll_fn('fz_buffer_storage')}_outparams();
                        uint n = mupdf.mupdf.{rename.ll_fn('fz_buffer_storage')}_outparams_fn(buffer.m_internal, outparams);
                        var raw1 = mupdf.SWIGTYPE_p_unsigned_char.getCPtr(outparams.datap);
                        System.IntPtr raw2 = System.Runtime.InteropServices.HandleRef.ToIntPtr(raw1);
                        byte[] ret = new byte[n];
                        // Marshal.Copy() raises exception if <raw2> is null even if <n> is zero.
                        if (n == 0) return ret;
                        System.Runtime.InteropServices.Marshal.Copy(raw2, ret, 0, (int) n);
                        buffer.{rename.method( 'fz_buffer', 'fz_clear_buffer')}();
                        buffer.{rename.method( 'fz_buffer', 'fz_trim_buffer')}();
                        return ret;
                    }}
                }}
                ''')
                )
        return

    # We don't attempt to generate wrappers for fns that take or return
    # 'unsigned char*' - swig does not treat these as zero-terminated strings,
    # and they are generally binary data so cannot be handled generically.
    #
    if parse.is_pointer_to(cursor.result_type, 'unsigned char'):
        jlib.log(f'Cannot generate C# out-param wrapper for {cursor.mangled_name} because it returns unsigned char*.', 1)
        return
    for arg in parse.get_args( tu, cursor):
        if parse.is_pointer_to(arg.cursor.type, 'unsigned char'):
            jlib.log(f'Cannot generate C# out-param wrapper for {cursor.mangled_name} because has unsigned char* arg.', 1)
            return
        if parse.is_pointer_to_pointer_to(arg.cursor.type, 'unsigned char'):
            jlib.log(f'Cannot generate C# out-param wrapper for {cursor.mangled_name} because has unsigned char** arg.', 1)
            return
        if arg.cursor.type.get_array_size() >= 0:
            jlib.log(f'Cannot generate C# out-param wrapper for {cursor.mangled_name} because has array arg.', 1)
            return
        if arg.cursor.type.kind == state.clang.cindex.TypeKind.POINTER:
            pointee = arg.cursor.type.get_pointee().get_canonical()
            if pointee.kind == state.clang.cindex.TypeKind.ENUM:
                jlib.log(f'Cannot generate C# out-param wrapper for {cursor.mangled_name} because has enum out-param arg.', 1)
                return
            if pointee.kind == state.clang.cindex.TypeKind.FUNCTIONPROTO:
                jlib.log(f'Cannot generate C# out-param wrapper for {cursor.mangled_name} because has fn-ptr arg.', 1)
                return
            if pointee.is_const_qualified():
                # Not an out-param.
                jlib.log(f'Cannot generate C# out-param wrapper for {cursor.mangled_name} because has pointer-to-const arg.', 1)
                return
            if arg.cursor.type.get_pointee().spelling == 'FILE':
                jlib.log(f'Cannot generate C# out-param wrapper for {cursor.mangled_name} because has FILE* arg.', 1)
                return
            if pointee.spelling == 'void':
                jlib.log(f'Cannot generate C# out-param wrapper for {cursor.mangled_name} because has void* arg.', 1)
                return

    num_return_values = 0 if return_void else 1
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            num_return_values += 1
    assert num_return_values

    if num_return_values > 7:
        # On linux, mono-csc can fail with:
        #   System.NotImplementedException: tuples > 7
        #
        jlib.log(f'Cannot generate C# out-param wrapper for {cursor.mangled_name} because would require > 7-tuple.')
        return

    # Write C# wrapper.
    arg0, _ = parse.get_first_arg( tu, cursor)
    if not arg0.alt:
        return

    method_name = rename.method( arg0.alt.type.spelling, fnname)

    write(f'\n')
    write(f'// Out-params extension method for C# class {rename.class_(arg0.alt.type.spelling)} (wrapper for MuPDF struct {arg0.alt.type.spelling}),\n')
    write(f'// adding class method {method_name}() (wrapper for {fnname}())\n')
    write(f'// which returns out-params directly.\n')
    write(f'//\n')
    write(f'public static class mupdf_{main_name}_outparams_helper\n')
    write(f'{{\n')
    write(f'    public static ')

    def write_type(alt, type_):
        if alt:
            write(f'mupdf.{rename.class_(alt.type.spelling)}')
        elif parse.is_pointer_to(type_, 'char'):
            write( f'string')
        else:
            text = cpp.declaration_text(type_, '').strip()
            if text == 'int16_t':           text = 'short'
            elif text == 'int64_t':         text = 'long'
            elif text == 'size_t':          text = 'ulong'
            elif text == 'unsigned int':    text = 'uint'
            write(f'{text}')

    # Generate the returned tuple.
    #
    if num_return_values > 1:
        write('(')

    sep = ''

    # Returned param, if any.
    if not return_void:
        return_alt = None
        base_type_cursor, base_typename, extras = parse.get_extras( tu, cursor.result_type)
        if extras:
            if extras.opaque:
                # E.g. we don't have access to defintion of fz_separation,
                # but it is marked in classextras with opaque=true, so
                # there will be a wrapper class.
                return_alt = base_type_cursor
            elif base_type_cursor.kind == state.clang.cindex.CursorKind.STRUCT_DECL:
                return_alt = base_type_cursor
        write_type(return_alt, cursor.result_type)
        sep = ', '

    # Out-params.
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            write(sep)
            write_type(arg.alt, arg.cursor.type.get_pointee())
            if num_return_values > 1:
                write(f' {arg.name_csharp}')
            sep = ', '

    if num_return_values > 1:
        write(')')

    # Generate function name and params. If first arg is a wrapper class we
    # use C#'s 'this' keyword to make this a member function of the wrapper
    # class.
    #jlib.log('outputs fn {fnname=}: is member: {"yes" if arg0.alt else "no"}')
    write(f' ')
    write( method_name if arg0.alt else 'fn')
    write(f'(')
    if arg0.alt: write('this ')
    sep = ''
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            continue
        write(sep)
        if arg.alt:
            # E.g. 'Document doc'.
            write(f'mupdf.{rename.class_(arg.alt.type.spelling)} {arg.name_csharp}')
        elif parse.is_pointer_to(arg.cursor.type, 'char'):
            write(f'string {arg.name_csharp}')
        else:
            text = cpp.declaration_text(arg.cursor.type, arg.name_csharp).strip()
            text = util.clip(text, 'const ')
            text = text.replace('int16_t ', 'short ')
            text = text.replace('int64_t ', 'long ')
            text = text.replace('size_t ', 'uint ')
            text = text.replace('unsigned int ', 'uint ')
            write(text)
        sep = ', '
    write(f')\n')

    # Function body.
    #
    write(f'    {{\n')

    # Create local outparams struct.
    write(f'        var outparams = new mupdf.{main_name}_outparams();\n')
    write(f'        ')

    # Generate function call.
    #
    # The C# *_outparams_fn() generated by swig is inside namespace mupdf {
    # class mupdf { ... } }, so we access it using the rather clumsy prefix
    # 'mupdf.mupdf.'. It will have been generated from a C++ function
    # (generate by us) which is in top-level namespace mupdf, but swig
    # appears to generate the same code even if the C++ function is not in
    # a namespace.
    #
    if not return_void:
        write(f'var ret = ')
    write(f'mupdf.mupdf.{main_name}_outparams_fn(')
    sep = ''
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            continue
        write(f'{sep}{arg.name_csharp}')
        if arg.alt:
            extras = parse.get_fz_extras( tu, arg.alt.type.spelling)
            assert extras.pod != 'none' \
                    'Cannot pass wrapper for {type_.spelling} as arg because pod is "none" so we cannot recover struct.'
            write('.internal_()' if extras.pod else '.m_internal')
        sep = ', '
    write(f'{sep}outparams);\n')

    # Generate return of tuple.
    write(f'        return ')
    if num_return_values > 1:
        write(f'(')
    sep = ''
    if not return_void:
        if return_alt:
            write(f'new mupdf.{rename.class_(return_alt.type.spelling)}(ret)')
        else:
            write(f'ret')
        sep = ', '
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            write(f'{sep}')
            type_ = arg.cursor.type.get_pointee()
            if arg.alt:
                    write(f'new mupdf.{rename.class_(arg.alt.type.spelling)}(outparams.{arg.name_csharp})')
            elif 0 and parse.is_pointer_to(type_, 'char'):
                # This was intended to convert char* to string, but swig
                # will have already done that when making a C# version of
                # the C++ struct, and modern csc on Windows doesn't like
                # creating a string from a string for some reason.
                write(f'new string(outparams.{arg.name_csharp})')
            else:
                write(f'outparams.{arg.name_csharp}')
            sep = ', '
    if num_return_values > 1:
        write(')')
    write(';\n')
    write(f'    }}\n')
    write(f'}}\n')







mupdf-1.21.1-source/scripts/wrap/make_cppyy.py

import jlib

import textwrap

def make_cppyy(
        state_,
        build_dirs,
        generated,
        ):
    path = f'{build_dirs.dir_so}/mupdf_cppyy.py'
    jlib.log( 'Updating {path}')

    text = ''

    text += textwrap.dedent( """
            '''
            MuPDF Python bindings using cppyy: https://cppyy.readthedocs.io

            Cppyy generates bindings at runtime, so we don't need to build a .so like SWIG.

            However we still need the mupdf.so (MuPDF C API) and mupdfcpp.so (MuPDF C++
            API) libraries to be present and accessible via LD_LIBRARY_PATH.

            Usage:
                import mupdf_cppyy
                mupdf = mupdf_cppyy.cppyy.gbl.mupdf

                document = mupdf.Document(...)

            Requirements:
                Install cppyy; for example:
                    python -m pip install cppyy
            '''

            import ctypes
            import inspect
            import os
            import re
            import sys

            import cppyy
            import cppyy.ll

            try:
                import jlib
            except ModuleNotFoundError:
                class jlib:
                    @staticmethod
                    def log( text):
                        sys.stderr.write( f'{text}\\n')
            mupdf_dir = os.path.abspath( f'{__file__}/../../..')

            # pdf_annot_type is both an enum and a function (that returns
            # the enum type!).
            with open( f'{mupdf_dir}/include/mupdf/pdf/annot.h') as f:
                text = f.read()
            text, n = re.subn(
                    '(enum pdf_annot_type pdf_annot_type[(]fz_context [*]ctx, pdf_annot [*]annot[)];)',
                    '/*\\1*/',
                    text,
                    )
            assert n == 1, f'n={n}'

            # libmupdf and libmupdf.so also work here.
            if 0:
                print( f'$LD_LIBRARY_PATH={os.environ["LD_LIBRARY_PATH"]}', file=sys.stderr)
            ret = cppyy.load_library('mupdf')
            #jlib.log( 'after loading "mupdf": ret={ret=}')
            cppyy.load_library('mupdfcpp')

            cppyy.add_include_path( f'{mupdf_dir}/include')
            cppyy.add_include_path( f'{mupdf_dir}/platform/c++/include')

            # pdf_annot_type is both an enum and a function (that returns
            # the enum type!).
            with open( f'{mupdf_dir}/include/mupdf/pdf/annot.h') as f:
                text1 = f.read()
            text1, n = re.subn(
                    '(enum pdf_annot_type pdf_annot_type[(]fz_context [*]ctx, pdf_annot [*]annot[)];)',
                    '/* \\\\1 */',
                    text1,
                    )
            assert n == 1, f'n={n}'
            with open( 'foo_text1.h', 'w') as f:
                f.write( text1)

            # pdf_widget_type is both an enum and a function (that returns
            # the enum type!).
            with open( f'{mupdf_dir}/include/mupdf/pdf/form.h') as f:
                text2 = f.read()
            text2, n = re.subn(
                    '(enum pdf_widget_type pdf_widget_type[(]fz_context [*]ctx, pdf_annot [*]widget[)];)',
                    '/* \\\\1 */',
                    text2,
                    )
            assert n == 1, f'n={n}'
            with open( 'foo_text2.h', 'w') as f:
                f.write( text2)

            # Not sure why we need '#define FZ_ENABLE_ICC 1', but
            # otherwise classes.h doesn't see a definition of
            # fz_icc_profile. Presumably something to do with us manually
            # including our modified copy of include/mupdf/pdf/annot.h.
            #
            cppyy.cppdef( f'''
                    #undef NDEBUG
                    #define FZ_ENABLE_ICC 1
                    {text1}
                    {text2}
                    #ifndef MUPDF_PDF_ANNOT_H
                        #error MUPDF_PDF_ANNOT_H not defined
                    #endif

                    #include "mupdf/fitz/version.h"
                    #include "mupdf/classes.h"
                    #include "mupdf/classes2.h"
                    #include "mupdf/functions.h"
                    #include "mupdf/fitz.h"
                    #include "mupdf/pdf.h"
                    ''')

            cppyy.cppdef( f'''
                    #ifndef MUPDF_PDF_ANNOT_H
                        #error MUPDF_PDF_ANNOT_H not defined
                    #endif
                    ''')

            if os.environ.get( 'MUPDF_cppyy_sig_exceptions') == '1':
                jlib.log( 'calling cppyy.ll.set_signals_as_exception(True)')
                cppyy.ll.set_signals_as_exception(True)

                if 0:
                    # Do some checks.
                    try:
                        cppyy.gbl.abort()
                    except Exception as e:
                        print( f'Ignoring test exception from abort(): {e}', file=sys.stderr)
                    else:
                        assert 0, 'No exception from cppyy.gbl.abort()'

                    cppyy.cppdef('''
                            void mupdf_check_assert()
                            {
                                assert( 0);
                            }
                            ''')
                    cppyy.ll.set_signals_as_exception(True)
                    print( 'Testing assert failure', file=sys.stderr)
                    try:
                        cppyy.gbl.mupdf_check_assert()
                    except Exception as e:
                        print( f'Ignoring test exception from assert(0): {e}', file=sys.stderr)

                    print( 'Testing rect creation from null', file=sys.stderr)
                    try:
                        r = cppyy.gbl.mupdf.Rect( 0)
                    except Exception as e:
                        print( f'Ignoring exception from test rect creation from null e={e}', file=sys.stderr)
                    except:
                        print( '*** Non-Exception exception', file=sys.stderr)
                        traceback.print_exc()
                    else:
                        print( f'*** No exception from test rect creation from null', file=sys.stderr)
                    print( 'Finished testing rect creation from null', file=sys.stderr)

                    #try:
                    #    cppyy.gbl.raise( SIGABRT)
                    #except:
                    #    traceback.print_exc()


            #
            # Would be convenient to do:
            #
            #   from cppyy.gbl.mupdf import *
            #
            # - but unfortunately this is not possible, e.g. see:
            #
            #   https://cppyy.readthedocs.io/en/latest/misc.html#reduced-typing
            #
            # So instead it is suggested that users of this api do:
            #
            #   import mupdf
            #   mupdf = mupdf.cppyy.gbl.mupdf
            #
            # If access to mupdf.cppyy.gbl is required (e.g. to see globals that are not in
            # the C++ mupdf namespace), caller can additionally do:
            #
            #   import cppyy
            #   cppyy.gbl.std...
            #

            # We make various modifications of cppyy.gbl.mupdf to simplify usage.
            #

            #print( f'len(dir(cppyy.gbl))={len(dir(cppyy.gbl))}')
            #print( f'len(dir(cppyy.gbl.mupdf))={len(dir(cppyy.gbl.mupdf))}')

            # Find macros and import into cppyy.gbl.mupdf.
            paths = (
                    f'{mupdf_dir}/include/mupdf/fitz/version.h',
                    f'{mupdf_dir}/include/mupdf/ucdn.h',
                    f'{mupdf_dir}/pdf/object.h',
                    )
            for path in (
                    f'{mupdf_dir}/include/mupdf/fitz/version.h',
                    f'{mupdf_dir}/include/mupdf/ucdn.h',
                    ):
                with open( path) as f:
                    for line in f:
                        m = re.match('^#define\\\\s([a-zA-Z_][a-zA-Z_0-9]+)\\\\s+([^\\\\s]*)\\\\s*$', line)
                        if m:
                            name = m.group(1)
                            value = m.group(2)
                            if value == '':
                                value = 1
                            else:
                                value = eval( value)
                            #print( f'mupdf_cppyy.py: Setting {name}={value!r}')
                            setattr( cppyy.gbl.mupdf, name, value)

            # MuPDF enums are defined as C so are not in the mupdf
            # namespace. To mimic the SWIG mupdf bindings, we explicitly
            # copy them into cppyy.gbl.mupdf.
            #
            """)

    # Copy enums into mupdf namespace. We use generated.c_enums for this
    # because cppyy has a bug where enums are not visible for iteration in a
    # namespace - see: https://github.com/wlav/cppyy/issues/45
    #
    for enum_type, enum_names in generated.c_enums.items():
        for enum_name in enum_names:
            text += f'cppyy.gbl.mupdf.{enum_name} = cppyy.gbl.{enum_name}\n'

    # Add code for converting small integers into MuPDF's special pdf_obj*
    # values, and add these special enums to the mupdf namespace.
    text += textwrap.dedent( """
            cppyy.cppdef('''
                    #include "mupdf/fitz.h"
                    /* Casts an integer to a pdf_obj*. Used to convert SWIG's int
                    values for PDF_ENUM_NAME_* into PdfObj's. */
                    pdf_obj* obj_enum_to_obj(int n)
                    {
                        return (pdf_obj*) (intptr_t) n;
                    }
                    ''')
            """)
    for enum_type, enum_names in generated.c_enums.items():
        for enum_name in enum_names:
            if enum_name.startswith( 'PDF_ENUM_NAME_'):
                text += f'cppyy.gbl.mupdf.{enum_name} = cppyy.gbl.mupdf.PdfObj( cppyy.gbl.obj_enum_to_obj( cppyy.gbl.mupdf.{enum_name}))\n'
    # Auto-generated out-param wrappers.
    text += generated.cppyy_extra

    # Misc processing can be done directly in Python code.
    #
    text += textwrap.dedent( """

            # Import selected basic types into mupdf namespace.
            #
            cppyy.gbl.mupdf.fz_point = cppyy.gbl.fz_point
            cppyy.gbl.mupdf.fz_rect = cppyy.gbl.fz_rect
            cppyy.gbl.mupdf.fz_matrix = cppyy.gbl.fz_matrix
            cppyy.gbl.mupdf.fz_font_flags_t = cppyy.gbl.fz_font_flags_t
            cppyy.gbl.mupdf.fz_default_color_params = cppyy.gbl.fz_default_color_params

            # Override various functions so that, for example, functions with
            # out-parameters instead return tuples.
            #

            # cppyy doesn't like interpreting char name[32] as a string?
            cppyy.cppdef('''
                    std::string mupdf_font_name(fz_font* font)
                    {
                        //std::cerr << __FUNCTION__ << ": font=" << font << " font->name=" << font->name << "\\\\n";
                        return font->name;
                    }
                    ''')

            class getattr_path_raise: pass
            def getattr_path( path, default=getattr_path_raise):
                '''
                Like getattr() but resolves string path, splitting at '.'
                characters.
                '''
                if isinstance( path, str):
                    path = path.split( '.')
                # Maybe we should use out caller's module?
                ret = sys.modules[ __name__]
                try:
                    for subname in path:
                        ret = getattr( ret, subname)
                except AttributeError:
                    if default is getattr_path_raise:
                        raise
                    return default
                return ret

            def setattr_path( path, value):
                '''
                Like getattr() but resolves string path, splitting at '.'
                characters.
                '''
                if isinstance( path, str):
                    path = path.split( '.')
                ns = getattr_path( path[:-1])
                setattr( ns, path[-1], value)

            assert getattr_path( 'cppyy') == cppyy
            assert getattr_path( 'cppyy.gbl.mupdf') == cppyy.gbl.mupdf

            def insert( *paths):
                '''
                Returns a decorator that copies the function into the specified
                name(s). We assert that each item in <path> does not already
                exist.
                '''
                class Anon: pass
                for path in paths:
                    assert getattr_path( path, Anon) is Anon, f'path={path} already exists.'
                def decorator( fn):
                    for path in paths:
                        setattr_path( path, fn)
                return decorator

            def replace( *paths):
                '''
                Decorator that inserts a function into namespace(s), replacing
                the existing function(s). We assert that the namespace(s)
                already contains the specified name,
                '''
                def decorator( fn):
                    class Anon: pass
                    for path in paths:
                        assert getattr_path( path, Anon) is not Anon, f'path does not exist: {path}'
                    for path in paths:
                        setattr_path( path, fn)
                return decorator

            def override( path, *paths_extra):
                '''
                Returns a decorator for <fn> which sets <path> and each item
                in <paths_extra> to <fn>. When <fn> is called, it is passed an
                additional <_original> arg set to the original <path>.
                '''
                def decorator( fn):
                    fn_original = getattr_path( path)
                    def fn2( *args, **kwargs):
                        '''
                        Call <fn>, passing additional <_original> arg.
                        '''
                        assert '_original' not in kwargs
                        kwargs[ '_original'] = fn_original
                        return fn( *args, **kwargs)
                    setattr_path( path, fn2)
                    for p in paths_extra:
                        setattr_path( p, fn2)
                    return fn2
                return decorator

            # A C++ fn that returns fz_buffer::data; our returned value seems
            # to work better than direct access in Python.
            #
            cppyy.cppdef(f'''
                    namespace mupdf
                    {{
                        void* Buffer_data( fz_buffer* buffer)
                        {{
                            return buffer->data;
                        }}
                    }}
                    ''')

            @replace( 'cppyy.gbl.mupdf.Buffer.buffer_storage', 'cppyy.gbl.mupdf.mfz_buffer_storage')
            def _( buffer):
                assert isinstance( buffer, cppyy.gbl.mupdf.Buffer)
                assert buffer.m_internal

                # Getting buffer.m_internal.data via Buffer_data() appears
                # to work better than using buffer.m_internal.data
                # directly. E.g. the latter fails when passed to
                # mfz_recognize_image_format().
                #
                d = cppyy.gbl.mupdf.Buffer_data( buffer.m_internal)
                return buffer.m_internal.len, d

            cppyy.cppdef('''
                    std::string mupdf_raw_to_python_bytes( void* data, size_t size)
                    {
                        return std::string( (char*) data, size);
                    }
                    ''')

            @insert( 'cppyy.gbl.mupdf.raw_to_python_bytes')
            def _( data, size):
                '''
                Need to explicitly convert cppyy's std::string wrapper into
                a bytes, otherwise it defaults to a Python str.
                '''
                ret = cppyy.gbl.mupdf_raw_to_python_bytes( data, size)
                ret = bytes( ret)
                return ret

            # Support for converting a fz_buffer's contents into a Python
            # bytes.
            #
            # We do this by creating a std::string in C++, then in Python
            # converting the resulting class cppyy.gbl.std.string into a bytes.
            #
            # Not sure whether this conversion to bytes involves a second copy
            # of the data.
            #
            cppyy.cppdef( f'''
                    namespace mupdf
                    {{
                        /* Returns std::string containing copy of buffer contents. */
                        std::string buffer_to_string( const Buffer& buffer, bool clear)
                        {{
                            unsigned char* datap;
                            size_t len = mupdf::mfz_buffer_storage( buffer, &datap);
                            std::string ret = std::string( (char*) datap, len);
                            if (clear)
                            {{
                                mupdf::mfz_clear_buffer(buffer);
                                mupdf::mfz_trim_buffer(buffer);
                            }}
                            return ret;
                        }}
                    }}
                    ''')

            @replace( 'cppyy.gbl.mupdf.mfz_buffer_extract', 'cppyy.gbl.mupdf.Buffer.buffer_extract')
            def _( buffer):
                s = cppyy.gbl.mupdf.buffer_to_string( buffer, clear=True)
                b = bytes( s)
                return b

            @insert( 'cppyy.gbl.mupdf.mfz_buffer_extract_copy', 'cppyy.gbl.mupdf.Buffer.buffer_extract_copy')
            def _( buffer):
                s = cppyy.gbl.mupdf.buffer_to_string( buffer, clear=False)
                b = bytes( s)
                return b

            # Python-friendly mfz_new_buffer_from_copied_data() taking a str.
            #
            cppyy.cppdef('''
                    namespace mupdf
                    {
                        Buffer mfz_new_buffer_from_copied_data( const std::string& data)
                        {
                            /* Constructing a mupdf::Buffer from a char* ends
                            up using fz_new_buffer_from_base64(). We want to
                            use fz_new_buffer_from_data() which can be done by
                            passing an unsigned char*. */
                            return mupdf::mfz_new_buffer_from_copied_data(
                                    (const unsigned char*) data.c_str(),
                                    data.size()
                                    );
                        }
                    }
                    ''')
            cppyy.gbl.mupdf.Buffer.new_buffer_from_copied_data = cppyy.gbl.mupdf.mfz_new_buffer_from_copied_data


            # Python-friendly alternative to ppdf_set_annot_color(), taking up
            # to 4 explicit color args.
            #
            cppyy.cppdef('''
                    void mupdf_pdf_set_annot_color(
                            mupdf::PdfAnnot& self,
                            int n,
                            float color0,
                            float color1,
                            float color2,
                            float color3
                            )
                    {
                        float color[] = { color0, color1, color2, color3 };
                        return self.set_annot_color( n, color);
                    }
                    void mupdf_pdf_set_annot_interior_color(
                            mupdf::PdfAnnot& self,
                            int n,
                            float color0,
                            float color1,
                            float color2,
                            float color3
                            )
                    {
                        float color[] = { color0, color1, color2, color3 };
                        self.set_annot_interior_color( n, color);
                    }
                    void mupdf_mfz_fill_text(
                            const mupdf::Device& dev,
                            const mupdf::Text& text,
                            mupdf::Matrix& ctm,
                            const mupdf::Colorspace& colorspace,
                            float color0,
                            float color1,
                            float color2,
                            float color3,
                            float alpha,
                            mupdf::ColorParams& color_params
                            )
                    {
                        float color[] = { color0, color1, color2, color3 };
                        return mupdf::mfz_fill_text( dev, text, ctm, colorspace, color, alpha, color_params);
                    }
                    ''')
            def mupdf_make_colors( color):
                '''
                Returns (n, colors) where <colors> is a tuple with 4 items,
                the first <n> of which are from <color> and the rest are
                zero.
                '''
                if isinstance(color, float):
                    color = color,
                assert isinstance( color, ( tuple, list))
                n = len( color)
                ret = tuple(color) + (4-n)*(0,)
                assert len( ret) == 4
                return n, ret

            @replace( 'cppyy.gbl.mupdf.mpdf_set_annot_color', 'cppyy.gbl.mupdf.PdfAnnot.set_annot_color')
            def _( pdf_annot, color):
                n, colors = mupdf_make_colors( color)
                return cppyy.gbl.mupdf_pdf_set_annot_color( pdf_annot, n, *colors)

            @replace( 'cppyy.gbl.mupdf.mpdf_set_annot_interior_color', 'cppyy.gbl.mupdf.PdfAnnot.set_annot_interior_color')
            def _( pdf_annot, color):
                n, colors = mupdf_make_colors( color)
                cppyy.gbl.mupdf_pdf_set_annot_interior_color( pdf_annot, n, *colors)

            @replace( 'cppyy.gbl.mupdf.mfz_fill_text', 'cppyy.gbl.mupdf.Device.fill_text')
            def _( dev, text, ctm, colorspace, color, alpha, color_params):
                _, colors = mupdf_make_colors( color)
                return cppyy.gbl.mupdf_mfz_fill_text( dev, text, ctm, colorspace, *colors, alpha, color_params)

            # Override cppyy.gbl.mupdf.Document.lookup_metadata() to return a
            # string or None if not found.
            #
            @override( 'cppyy.gbl.mupdf.lookup_metadata', 'cppyy.gbl.mupdf.Document.lookup_metadata')
            def _(self, key, _original):
                e = ctypes.c_int(0)
                ret = _original(self.m_internal, key, e)
                e = e.value
                if e < 0:
                    return None
                # <ret> will be a cppyy.gbl.std.string, for which str()
                # returns something that looks like a 'bytes', so
                # explicitly convert to 'str'.
                ret = str( ret)
                return ret

            # Override cppyy.gbl.mupdf.parse_page_range() to distinguish
            # between returned const char* being null or empty string
            # - cppyy converts both to an empty string, which means
            # we can't distinguish between the last range (where
            # fz_parse_page_range() returns '') and beyond the last range
            # (where fz_parse_page_range() returns null).
            #
            # fz_parse_page_range() leaves the out-params unchanged when it
            # returns null, so we can detect whether null was returned by
            # initialsing the out-params with special values that would never
            # be ordinarily be returned.
            #
            @override( 'cppyy.gbl.mupdf.parse_page_range', 'cppyy.gbl.mupdf.mfz_parse_page_range')
            def _(s, n, _original):
                a = ctypes.c_int(-1)
                b = ctypes.c_int(-1)
                s = _original(s, a, b, n)
                if a.value == -1 and b.value == -1:
                    s = None
                return s, a.value, b.value

            # Provide native python implementation of cppyy.gbl.mupdf.format_output_path()
            # (-> fz_format_output_path). (The underlying C/C++ functions take a fixed-size
            # buffer for the output string so isn't useful for Python code.)
            #
            @replace( 'cppyy.gbl.mupdf.format_output_path', 'cppyy.gbl.mupdf.mfz_format_output_path')
            def _(format, page):
                m = re.search( '(%[0-9]*d)', format)
                if m:
                    ret = format[ :m.start(1)] + str(page) + format[ m.end(1):]
                else:
                    dot = format.rfind( '.')
                    if dot < 0:
                        dot = len( format)
                    ret = format[:dot] + str(page) + format[dot:]
                return ret

            # Override cppyy.gbl.mupdf.Pixmap.n and cppyy.gbl.mupdf.Pixmap.alpha so
            # that they return int. (The underlying C++ functions return unsigned char
            # so cppyy's default bindings end up returning a python string which isn't
            # useful.)
            #
            @override( 'cppyy.gbl.mupdf.Pixmap.n')
            def _( self, _original):
                return ord( _original( self))

            @override( 'cppyy.gbl.mupdf.Pixmap.alpha')
            def _(self, _original):
                return ord( _original( self))

            # Override cppyy.gbl.mupdf.ppdf_clean_file() so that it takes a Python
            # container instead of (argc, argv).
            #
            @override( 'cppyy.gbl.mupdf.ppdf_clean_file', 'cppyy.gbl.mupdf.mpdf_clean_file')
            def _(infile, outfile, password, opts, argv, _original):
                a = 0
                if argv:
                    a = (ctypes.c_char_p * len(argv))(*argv)
                    a = ctypes.pointer(a)
                _original(infile, outfile, password, opts, len(argv), a)

            # Add cppyy.gbl.mupdf.mpdf_dict_getl() with Python variadic args.
            #
            @insert( 'cppyy.gbl.mupdf.mpdf_dict_getl', 'cppyy.gbl.mupdf.PdfObj.dict_getl')
            def _(obj, *tail):
                for key in tail:
                    if not obj.m_internal:
                        break
                    obj = obj.dict_get(key)
                assert isinstance(obj, cppyy.gbl.mupdf.PdfObj)
                return obj

            # Add cppyy.gbl.mupdf.mpdf_dict_getl() with Python variadic args.
            #
            @insert( 'cppyy.gbl.mupdf.mpdf_dict_putl', 'cppyy.gbl.mupdf.PdfObj.dict_putl')
            def _(obj, val, *tail):
                if obj.is_indirect():
                    obj = obj.resolve_indirect_chain()
                if not obj.is_dict():
                    raise Exception(f'not a dict: {obj}')
                if not tail:
                    return
                doc = obj.get_bound_document()
                for key in tail[:-1]:
                    next_obj = obj.dict_get(key)
                    if not next_obj.m_internal:
                        # We have to create entries
                        next_obj = doc.new_dict(1)
                        obj.dict_put(key, next_obj)
                    obj = next_obj
                key = tail[-1]
                obj.dict_put(key, val)

            # Raise exception if an attempt is made to call mpdf_dict_putl_drop.
            #
            @insert( 'cppyy.gbl.mpdf_dict_putl_drop', 'cppyy.gbl.mupdf.PdfObj.dict_putl_drop')
            def _(obj, *tail):
                raise Exception(
                        'mupdf.PdfObj.dict_putl_drop() is unsupported and unnecessary'
                        ' in Python because reference counting is automatic.'
                        ' Instead use mupdf.PdfObj.dict_putl()'
                        )

            def ppdf_set_annot_color(annot, color):
                '''
                Python implementation of pdf_set_annot_color() using
                ppdf_set_annot_color2().
                '''
                if isinstance(color, float):
                    ppdf_set_annot_color2(annot, 1, color, 0, 0, 0)
                elif len(color) == 1:
                    ppdf_set_annot_color2(annot, 1, color[0], 0, 0, 0)
                elif len(color) == 2:
                    ppdf_set_annot_color2(annot, 2, color[0], color[1], 0, 0)
                elif len(color) == 3:
                    ppdf_set_annot_color2(annot, 3, color[0], color[1], color[2], 0)
                elif len(color) == 4:
                    ppdf_set_annot_color2(annot, 4, color[0], color[1], color[2], color[3])
                else:
                    raise Exception( f'Unexpected color should be float or list of 1-4 floats: {color}')

            # Python-friendly alternative to fz_runetochar().
            #
            cppyy.cppdef(f'''
                std::vector<unsigned char> mupdf_runetochar2(int rune)
                {{
                    std::vector<unsigned char>  buffer(10);
                    int n = mupdf::runetochar((char*) &buffer[0], rune);
                    assert(n < sizeof(buffer));
                    buffer.resize(n);
                    if (0)
                    {{
                        std::cerr << __FUNCTION__ << ": rune=" << rune << ":";
                        for (auto i: buffer)
                        {{
                            std::cerr << ' ' << (int) i;
                        }}
                        std::cerr << "\\\\n";
                    }}
                    return buffer;
                }}
                ''')
            @insert( 'cppyy.gbl.mupdf.runetochar2', 'cppyy.gbl.mupdf.mfz_runetochar2')
            def mupdf_runetochar2( rune):
                vuc = cppyy.gbl.mupdf_runetochar2( rune)
                ret = bytearray()
                #jlib.log( '{vuc!r=}')
                for uc in vuc:
                    #jlib.log( '{uc!r=}')
                    ret.append( ord( uc))
                #jlib.log( '{ret!r=}')
                return ret

            # Patch mfz_text_language_from_string() to treat str=None as nullptr.
            #
            @override( 'cppyy.gbl.mupdf.mfz_text_language_from_string')
            def _( s, _original):
                if s is None:
                    s = ctypes.c_char_p()
                return _original( s)

            # Python-friendly versions of fz_convert_color(), returning (dv0,
            # dv1, dv2, dv3).
            #
            cppyy.cppdef(f'''
                    struct mupdf_convert_color2_v
                    {{
                        float v0;
                        float v1;
                        float v2;
                        float v3;
                    }};
                    void mupdf_convert_color2(
                            fz_colorspace* ss,
                            const float* sv,
                            fz_colorspace* ds,
                            mupdf_convert_color2_v* dv,
                            fz_colorspace* is,
                            fz_color_params params
                            )
                    {{
                        mupdf::convert_color(ss, sv, ds, &dv->v0, is, params);
                    }}
                    ''')
            @replace( 'cppyy.gbl.mupdf.convert_color')
            def _convert_color( ss, sv, ds, is_, params):
                # Note that <sv> should be a cppyy representation of a float*.
                dv = cppyy.gbl.mupdf_convert_color2_v()
                if is_ is None:
                    is_ = cppyy.ll.cast[ 'fz_colorspace*']( 0)
                cppyy.gbl.mupdf_convert_color2( ss, sv, ds, dv, is_, params)
                return dv.v0, dv.v1, dv.v2, dv.v3

            cppyy.cppdef(f'''
                    namespace mupdf
                    {{
                        std::vector<int> mfz_memrnd2(int length)
                        {{
                            std::vector<unsigned char>  ret(length);
                            mupdf::mfz_memrnd(&ret[0], length);
                            /* Unlike SWIG, cppyy converts
                            std::vector<unsigned char> into a string, not a
                            list of integers. */
                            std::vector<int>    ret2( ret.begin(), ret.end());
                            return ret2;
                        }}
                    }}
                    ''')

            # Provide an overload for mfz_recognize_image_format(), because
            # the default unsigned char p[8] causes problems.
            #
            cppyy.cppdef(f'''
                    namespace mupdf
                    {{
                        int mfz_recognize_image_format(const void* p)
                        {{
                            int ret = mfz_recognize_image_format( (unsigned char*) p);
                            return ret;
                        }}
                    }}
                    ''')

            # Wrap mupdf::Pixmap::md5_pixmap() and mupdf::Md5::md5_final2
            # to make them return a Python 'bytes' instance. The
            # C++ code returns std::vector<unsigned char> which
            # SWIG converts into something that can be trivially
            # converted to a Python 'bytes', but with cppyy it is a
            # cppyy.gbl.std.vector['unsigned char'] which gives error
            # "TypeError: 'str' object cannot be interpreted as an integer"
            # if used to construct a Python 'bytes'.
            #
            @override( 'cppyy.gbl.mupdf.Pixmap.md5_pixmap')
            def _( pixmap, _original):
                r = _original( pixmap)
                assert isinstance(r, cppyy.gbl.std.vector['unsigned char'])
                r = bytes( str( r), 'latin')
                return r

            @override( 'cppyy.gbl.mupdf.Md5.md5_final2')
            def _( md5, _original):
                r = _original( md5)
                assert isinstance(r, cppyy.gbl.std.vector['unsigned char'])
                r = bytes( str( r), 'latin')
                return r

            # Allow cppyy.gbl.mupdf.mfz_md5_update() to be called with a buffer.
            def mupdf_mfz_md5_update_buffer( md5, buffer):
                len_, data = buffer.buffer_storage()
                # <data> will be a void*.
                data = cppyy.ll.cast[ 'const unsigned char*']( data)
                return cppyy.gbl.mupdf.mfz_md5_update( md5, data, len_)
            cppyy.gbl.mupdf.mfz_md5_update_buffer = mupdf_mfz_md5_update_buffer

            # Make a version of mpdf_to_name() that returns a std::string
            # so that cppyy can wrap it, and make Python wrappers for
            # mupdf::mpdf_to_name() and mupdf::PdfObj::to_name() use this
            # new version.
            #
            # Otherwise cppyy fails with curious error "TypeError: function
            # takes exactly 5 arguments (1 given)".
            #
            cppyy.cppdef(f'''
                    namespace mupdf
                    {{
                        std::string mpdf_to_name2(const PdfObj& obj)
                        {{
                            /* Convert const char* to std::string. */
                            return mpdf_to_name( obj);
                        }}
                    }}
                    ''')

            def mpdf_to_name( obj):
                return str( cppyy.gbl.mupdf.mpdf_to_name2( obj))
            cppyy.gbl.mupdf.mpdf_to_name = mpdf_to_name
            cppyy.gbl.mupdf.PdfObj.to_name = mpdf_to_name

            # Wrap mfz_new_font_from_*() to convert name=None to name=(const
            # char*) nullptr.
            #
            @override( 'cppyy.gbl.mupdf.mfz_new_font_from_buffer')
            def _( name, fontfile, index, use_glyph_bbox, _original):
                if name is None:
                    name = ctypes.c_char_p()
                return _original( name, fontfile, index, use_glyph_bbox)

            @override( 'cppyy.gbl.mupdf.mfz_new_font_from_file')
            def _( name, fontfile, index, use_glyph_bbox, _original):
                if name is None:
                    name = ctypes.c_char_p()
                return _original( name, fontfile, index, use_glyph_bbox)

            @override( 'cppyy.gbl.mupdf.mfz_new_font_from_memory')
            def _( name, data, len, index, use_glyph_bbox, _original):
                if name is None:
                    name = ctypes.c_char_p()
                return _original( name, data, len, index, use_glyph_bbox)

            # String representation of a fz_font_flags_t, for debugging.
            #
            cppyy.cppdef(f'''
                    std::string mupdf_mfz_font_flags_string( const fz_font_flags_t& ff)
                    {{
                        std::stringstream   out;
                        out << "{{"
                                << " is_mono=" << ff.is_mono
                                << " is_serif=" << ff.is_serif
                                << " is_bold=" << ff.is_bold
                                << " is_italic=" << ff.is_italic
                                << " ft_substitute=" << ff.ft_substitute
                                << " ft_stretch=" << ff.ft_stretch
                                << " fake_bold=" << ff.fake_bold
                                << " fake_italic=" << ff.fake_italic
                                << " has_opentype=" << ff.has_opentype
                                << " invalid_bbox=" << ff.invalid_bbox
                                << " cjk=" << ff.cjk
                                << " cjk_lang=" << ff.cjk_lang
                                << "}}";
                        return out.str();
                    }}
                    ''')

            # Direct access to fz_font_flags_t::ft_substitute for mupdfpy,
            # while cppyy doesn't handle bitfields correctly.
            #
            cppyy.cppdef(f'''
                    int mupdf_mfz_font_flags_ft_substitute( const fz_font_flags_t& ff)
                    {{
                        return ff.ft_substitute;
                    }}
                    ''')

            # Allow mupdfpy to work - requires make_bookmark2() due to SWIG weirdness.
            #
            cppyy.gbl.mupdf.make_bookmark2 = cppyy.gbl.mupdf.make_bookmark
            cppyy.gbl.mupdf.lookup_bookmark2 = cppyy.gbl.mupdf.lookup_bookmark

            """)

    # Add auto-generate out-param wrappers - these modify fn wrappers to return
    # out-params as tuples.
    #
    #text += generated.cppyy_extra

    jlib.ensure_parent_dir( path)
    jlib.update_file( text, path)







mupdf-1.21.1-source/scripts/wrap/parse.py

'''
Support for accessing parse tree for MuPDF headers.
'''

import time

import jlib

from . import classes
from . import cpp
from . import state
from . import util

clang = state.clang


def get_extras(tu, type_):
    '''
    Returns (cursor, typename, extras):
        cursor: for base type.
        typename:
        extras: None or from classes.classextras.
    '''
    base_type = get_base_type( type_)
    base_type_cursor = base_type.get_declaration()
    base_typename = get_base_typename( base_type)
    extras = classes.classextras.get( tu, base_typename)
    return base_type_cursor, base_typename, extras


def prefix( name):
    if name.startswith( 'fz_'):
        return 'fz_'
    if name.startswith( 'pdf_'):
        return 'pdf_'
    assert 0, f'unrecognised prefix (not fz_ or pdf_) in name={name}'


def get_fz_extras( tu, fzname):
    '''
    Finds ClassExtra for <fzname>, coping if <fzname> starts with 'const ' or
    'struct '. Returns None if not found.
    '''
    fzname = util.clip( fzname, 'const ')
    fzname = util.clip( fzname, 'struct ')
    ce = classes.classextras.get( tu, fzname)
    return ce

def get_field0( type_):
    '''
    Returns cursor for first field in <type_> or None if <type_> has no fields.
    '''
    assert isinstance( type_, clang.cindex.Type)
    type_ = type_.get_canonical()
    for field in type_.get_fields():
        return field

get_base_type_cache = dict()
def get_base_type( type_):
    '''
    Repeatedly dereferences pointer and returns the ultimate type.
    '''
    # Caching reduces time from to 0.24s to 0.1s.
    key = type_.spelling
    ret = get_base_type_cache.get( key)
    if ret is None:
        while 1:
            type_ = type_.get_canonical()
            if type_.kind != clang.cindex.TypeKind.POINTER:
                break
            type_ = type_.get_pointee()
        ret = type_
        get_base_type_cache[ key] = ret

    return ret

def get_base_typename( type_):
    '''
    Follows pointer to get ultimate type, and returns its name, with any
    leading 'struct ' or 'const ' removed.
    '''
    type_ = get_base_type( type_)
    ret = type_.spelling
    ret = util.clip( ret, 'const ')
    ret = util.clip( ret, 'struct ')
    return ret

def is_double_pointer( type_):
    '''
    Returns true if <type_> is double pointer.
    '''
    type_ = type_.get_canonical()
    if type_.kind == clang.cindex.TypeKind.POINTER:
        type_ = type_.get_pointee().get_canonical()
        if type_.kind == clang.cindex.TypeKind.POINTER:
            return True

has_refs_cache = dict()
def has_refs( tu, type_):
    '''
    Returns (offset, bits) if <type_> has a 'refs' member, otherwise False.
        offset:
            Byte offset of 'refs' or name of 'refs' for use with offsetof(),
            e.g. 'super.refs'.
        bits:
            Size of 'refs' in bits. Will be -1 if there is no simple .refs
            member (e.g. fz_xml).
    '''
    type0 = type_
    type_ = type_.get_canonical()

    key = type_.spelling
    key = util.clip(key, 'struct ')
    ret = has_refs_cache.get( key, None)
    if ret is None:
        ret = False
        #jlib.log( 'Analysing {type0.spelling=} {type_.spelling=} {key=}')

        for prefix in (
                'fz_',
                'pdf_',
                ):
            #jlib.log( '{type_.spelling=} {prefix=}')
            if key.startswith( prefix):
                #jlib.log( 'Type is a fz_ or pdf_ struct: {key=}')
                keep_name = f'{prefix}keep_{key[len(prefix):]}'
                keep_fn_cursor = state.state_.find_function( tu, keep_name, method=False)
                #jlib.log( '{keep_name=} {keep_fn_cursor=}')
                if keep_fn_cursor:
                    #jlib.log( 'There is a keep() fn for this type so it uses reference counting: {keep_name=}')
                    base_type_cursor = get_base_type( type_).get_declaration()
                    if base_type_cursor.is_definition():
                        #jlib.log( 'Type definition is available so we look for .refs member: {key=}')
                        for cursor in type_.get_fields():
                            name = cursor.spelling
                            type2 = cursor.type.get_canonical()
                            #jlib.log( '{name=} {type2.spelling=}')
                            if name == 'refs' and type2.spelling == 'int':
                                ret = 'refs', 32
                                break
                            if name == 'storable' and type2.spelling == 'struct fz_storable':
                                ret = 'storable.refs', 32
                                break
                    else:
                        #jlib.log('Definition is not available for {key=}')
                        pass

                    if not ret:
                        if 0:
                            jlib.log(
                                    'Cannot find .refs member or we only have forward'
                                    ' declaration, so have to hard-code the size and offset'
                                    ' of the refs member.'
                                    )
                        if base_type_cursor.is_definition():
                            if key == 'pdf_document':
                                ret = 'super.refs', 32
                            elif key == 'fz_pixmap':
                                ret = 'storable.refs', 32
                            elif key in (
                                    'fz_colorspace',
                                    'fz_image',
                                    ):
                                return 'key_storable.storable.refs', 32
                            elif key == 'pdf_cmap':
                                return 'storable.refs', 32
                        else:
                            #jlib.log( 'No definition available, i.e. forward decl only.')
                            if key == 'pdf_obj':
                                ret = 0, 16
                            elif key == 'fz_path':
                                ret = 0, 8
                            elif key in (
                                    'fz_separations',
                                    'fz_halftone',
                                    'pdf_annot',
                                    'pdf_graft_map',
                                    ):
                                # Forward decl, first member is 'int regs;'.
                                return 0, 32
                            elif key in (
                                    'fz_display_list',
                                    'fz_glyph',
                                    'fz_jbig2_globals',
                                    'pdf_function',
                                    ):
                                # Forward decl, first member is 'fz_storable storable;'.
                                return 0, 32
                            elif key == 'fz_xml':
                                # This only has a simple .refs member if the
                                # .up member is null, so we don't attempt to
                                # use it, by returning size=-1.
                                ret = 0, -1

                        if ret is None:
                            # Need to hard-code info for this type.
                            assert 0, jlib.expand_nv(
                                    '{key=} has {keep_name}() fn but is forward decl or we cannot find .refs,'
                                    ' and we have no hard-coded info about size and offset of .regs.'
                                    ' {type0.spelling=} {type_.spelling=} {base_type_cursor.spelling}'
                                    )
                    assert ret, f'{key} has {keep_name}() but have not found size/location of .refs member.'

        if type_.spelling in (
                'struct fz_document',
                'struct fz_buffer',
                ):
            assert ret
        #jlib.log('Populating has_refs_cache with {key=} {ret=}')
        has_refs_cache[ key] = ret
    return ret

def get_value( item, name):
    '''
    Enhanced wrapper for getattr().

    We call ourselves recursively if name contains one or more '.'. If name
    ends with (), makes fn call to get value.
    '''
    if not name:
        return item
    dot = name.find( '.')
    if dot >= 0:
        item_sub = get_value( item, name[:dot])
        return get_value( item_sub, name[dot+1:])
    if name.endswith('()'):
        value = getattr( item, name[:-2])
        assert callable(value)
        return value()
    return getattr( item, name)

def get_list( item, *names):
    '''
    Uses get_value() to find values of specified fields in <item>.

    Returns list of (name,value) pairs.
    '''
    ret = []
    for name in names:
        value = get_value( item, name)
        ret.append((name, value))
    return ret

def get_text( item, prefix, sep, *names):
    '''
    Returns text describing <names> elements of <item>.
    '''
    ret = []
    for name, value in get_list( item, *names):
        ret.append( f'{name}={value}')
    return prefix + sep.join( ret)

class Clang6FnArgsBug( Exception):
    def __init__( self, text):
        Exception.__init__( self, f'clang-6 unable to walk args for fn type. {text}')

def dump_ast( cursor, depth=0):
    indent = depth*4*' '
    for cursor2 in cursor.get_children():
        jlib.log( indent * ' ' + '{cursor2.kind=} {cursor2.mangled_name=} {cursor2.displayname=} {cursor2.spelling=}')
        dump_ast( cursor2, depth+1)


def show_ast( filename):
    index = clang.cindex.Index.create()
    tu = index.parse( filename,
            args=( '-I', clang_info().include_path),
            )
    dump_ast( tu.cursor)

class Arg:
    '''
    Information about a function argument.

        .cursor:
            Cursor for the argument.
        .name:
            Arg name, or an invented name if none was present.
        .separator:
            '' for first returned argument, ', ' for the rest.
        .alt:
            Cursor for underlying fz_ struct type if <arg> is a pointer to or
            ref/value of a fz_ struct type that we wrap. Else None.
        .out_param:
            True if this looks like an out-parameter, e.g. alt is set and
            double pointer, or arg is pointer other than to char.
        .name_python:
            Same as .name or .name+'_' if .name is a Python keyword.
        .name_csharp:
            Same as .name or .name+'_' if .name is a C# keyword.
    '''
    def __init__(self, cursor, name, separator, alt, out_param):
        self.cursor = cursor
        self.name = name
        self.separator = separator
        self.alt = alt
        self.out_param = out_param
        if name in ('in', 'is'):
            self.name_python = f'{name}_'
        else:
            self.name_python = name
        self.name_csharp = f'{name}_' if name in ('out', 'is', 'in', 'params') else name

    def __str__(self):
        return f'Arg(name={self.name} alt={"true" if self.alt else "false"} out_param={self.out_param})'


get_args_cache = dict()

def get_args( tu, cursor, include_fz_context=False, skip_first_alt=False, verbose=False):
    '''
    Yields Arg instance for each arg of the function at <cursor>.

    Args:
        tu:
            A clang.cindex.TranslationUnit instance.
        cursor:
            Clang cursor for the function.
        include_fz_context:
            If false, we skip args that are 'struct fz_context*'
        skip_first_alt:
            If true, we skip the first arg with .alt set.
        verbose:
            .
    '''
    # We are called a few times for each function, and the calculations we do
    # are slow, so we cache the returned items. E.g. this reduces total time of
    # --build 0 from 3.5s to 2.1s.
    #
    key = tu, cursor.location.file, cursor.location.line, include_fz_context, skip_first_alt
    ret = get_args_cache.get( key)
    if not verbose and state.state_.show_details(cursor.spelling):
        verbose = True
        #jlib.log('Verbose because {cursor.spelling=}')
    if ret is None:
        ret = []
        i = 0
        i_alt = 0
        separator = ''
        for arg_cursor in cursor.get_arguments():
            assert arg_cursor.kind == clang.cindex.CursorKind.PARM_DECL
            if not include_fz_context and is_pointer_to( arg_cursor.type, 'fz_context'):
                # Omit this arg because our generated mupdf_*() wrapping functions
                # use internalContextGet() to get a context.
                continue
            name = arg_cursor.mangled_name or f'arg_{i}'
            if 0 and name == 'stmofsp':
                verbose = True
            alt = None
            out_param = False
            base_type_cursor, base_typename, extras = get_extras( tu, arg_cursor.type)
            if verbose:
                jlib.log( 'Looking at arg. {extras=}')
            if extras:
                if verbose:
                    jlib.log( '{extras.opaque=} {base_type_cursor.kind=} {base_type_cursor.is_definition()=}')
                if extras.opaque:
                    # E.g. we don't have access to defintion of fz_separation,
                    # but it is marked in classes.classextras with opaque=true,
                    # so there will be a wrapper class.
                    alt = base_type_cursor
                elif (1
                        and base_type_cursor.kind == clang.cindex.CursorKind.STRUCT_DECL
                        #and base_type_cursor.is_definition()
                        ):
                    alt = base_type_cursor
            if verbose:
                jlib.log( '{arg_cursor.type.spelling=} {base_typename=} {arg_cursor.type.kind=} {get_base_typename(arg_cursor.type)=}')
            if alt:
                if is_double_pointer( arg_cursor.type):
                    out_param = True
            elif get_base_typename( arg_cursor.type) in ('char', 'unsigned char', 'signed char', 'void', 'FILE'):
                if is_double_pointer( arg_cursor.type):
                    if verbose:
                        jlib.log( 'setting outparam: {cursor.spelling=} {arg_cursor.type=}')
                    if cursor.spelling == 'pdf_clean_file':
                        # Don't mark char** argv as out-param, which will also
                        # allow us to tell swig to convert python lists into
                        # (argc,char**) pair.
                        pass
                    else:
                        if verbose:
                            jlib.log('setting out_param to true')
                        out_param = True
            elif base_typename.startswith( ('fz_', 'pdf_')):
                # Pointer to fz_ struct is not usually an out-param.
                if verbose: jlib.log( 'not out-param because arg is: {arg_cursor.displayname=} {base_type.spelling=} {extras}')
            elif arg_cursor.type.kind == clang.cindex.TypeKind.POINTER:
                pointee = arg_cursor.type.get_pointee()
                if verbose:
                    jlib.log( 'clang.cindex.TypeKind.POINTER')
                if pointee.get_canonical().kind == clang.cindex.TypeKind.FUNCTIONPROTO:
                    # Don't mark function-pointer args as out-params.
                    if verbose:
                        jlib.log( 'clang.cindex.TypeKind.FUNCTIONPROTO')
                elif pointee.is_const_qualified():
                    if verbose:
                        jlib.log( 'is_const_qualified()')
                elif pointee.spelling == 'FILE':
                    pass
                else:
                    if verbose:
                        jlib.log( 'setting out_param = True')
                    out_param = True
            if alt:
                i_alt += 1
            i += 1
            if alt and skip_first_alt and i_alt == 1:
                continue
            arg =  Arg(arg_cursor, name, separator, alt, out_param)
            ret.append(arg)
            if verbose:
                jlib.log( 'Appending {arg=}')
            separator = ', '

        get_args_cache[ key] = ret

    for arg in ret:
        yield arg


def fn_has_struct_args( tu, cursor):
    '''
    Returns true if fn at <cursor> takes any fz_* struct args.
    '''
    for arg in get_args( tu, cursor):
        if arg.alt:
            return True

def get_first_arg( tu, cursor):
    '''
    Returns (arg, n), where <arg> is from get_args() for first argument (or
    None if no arguments), and <n> is number of arguments.
    '''
    n = 0
    ret = None
    for arg in get_args( tu, cursor):
        if n == 0:
            ret = arg
        n += 1
    return ret, n


is_pointer_to_cache = dict()

def is_pointer_to( type_, destination, verbose=False):
    '''
    Returns true if <type> is a pointer to <destination>.

    We do this using text for <destination>, rather than a clang.cindex.Type
    or clang.cindex.Cursor, so that we can represent base types such as int or
    char without having clang parse system headers. This involves stripping any
    initial 'struct ' text.

    Also, clang's representation of mupdf's varying use of typedef, struct and
    forward-declarations is rather difficult to work with directly.

    type_:
        A clang.cindex.Type.
    destination:
        Text typename.
    '''
    # Use cache - reduces time from 0.6s to 0.2.
    #
    key = type_.spelling, destination
    ret = is_pointer_to_cache.get( key)
    if ret is None:
        assert isinstance( type_, clang.cindex.Type)
        ret = None
        destination = util.clip( destination, 'struct ')
        if verbose:
            jlib.log('{type_.kind=}')
        if type_.kind == clang.cindex.TypeKind.POINTER:
            pointee = type_.get_pointee().get_canonical()
            d = cpp.declaration_text( pointee, '', top_level='')
            d = util.clip( d, 'const ')
            d = util.clip( d, 'struct ')
            if verbose:
                jlib.log( '{destination!r=} {d!r=}')
            ret = d == f'{destination} ' or d == f'const {destination} '
        is_pointer_to_cache[ key] = ret

    return ret

def is_pointer_to_pointer_to( type_, destination):
    if type_.kind != clang.cindex.TypeKind.POINTER:
        return False
    return is_pointer_to( type_.get_pointee().get_canonical(), destination)


class MethodExcludeReason_VARIADIC:
    pass
class MethodExcludeReason_OMIT_CLASS:
    pass
class MethodExcludeReason_NO_EXTRAS:
    pass
class MethodExcludeReason_NO_RAW_CONSTRUCTOR:
    pass
class MethodExcludeReason_NOT_COPYABLE:
    pass
class MethodExcludeReason_NO_WRAPPER_CLASS:
    pass
class MethodExcludeReason_ENUM:
    pass
class MethodExcludeReason_FIRST_ARG_NOT_STRUCT:
    pass

# Maps from <structname> to list of functions satisfying conditions specified
# by find_wrappable_function_with_arg0_type() below.
#
find_wrappable_function_with_arg0_type_cache = None

# Maps from fnname to list of strings, each string being a description of why
# this fn is not suitable for wrapping by class method.
#
find_wrappable_function_with_arg0_type_excluded_cache = None

# Maps from function name to the class that has a method that wraps this
# function.
#
fnname_to_method_structname = dict()

def find_wrappable_function_with_arg0_type_cache_populate( tu):
    '''
    Populates caches with wrappable functions.
    '''
    global find_wrappable_function_with_arg0_type_cache
    global find_wrappable_function_with_arg0_type_excluded_cache

    if find_wrappable_function_with_arg0_type_cache:
        return

    t0 = time.time()

    find_wrappable_function_with_arg0_type_cache = dict()
    find_wrappable_function_with_arg0_type_excluded_cache = dict()

    for fnname, cursor in state.state_.find_functions_starting_with( tu, ('fz_', 'pdf_'), method=True):

        exclude_reasons = []

        if fnname.startswith( 'fz_drop_') or fnname.startswith( 'fz_keep_'):
            continue
        if fnname.startswith( 'pdf_drop_') or fnname.startswith( 'pdf_keep_'):
            continue

        if cursor.type.is_function_variadic():
            exclude_reasons.append(
                    (
                    MethodExcludeReason_VARIADIC,
                    'function is variadic',
                    ))

        # Look at resulttype.
        #
        result_type = cursor.type.get_result().get_canonical()
        if result_type.kind == clang.cindex.TypeKind.POINTER:
            result_type = result_type.get_pointee().get_canonical()
        result_type = util.clip( result_type.spelling, 'struct ')
        if result_type.startswith( ('fz_', 'pdf_')):
            result_type_extras = get_fz_extras( tu, result_type)
            if not result_type_extras:
                exclude_reasons.append(
                        (
                        MethodExcludeReason_NO_EXTRAS,
                        f'no extras defined for result_type={result_type}',
                        ))
            else:
                if not result_type_extras.constructor_raw:
                    exclude_reasons.append(
                            (
                            MethodExcludeReason_NO_RAW_CONSTRUCTOR,
                            f'wrapper for result_type={result_type} does not have raw constructor.',
                            ))
                if not result_type_extras.copyable:
                    exclude_reasons.append(
                            (
                            MethodExcludeReason_NOT_COPYABLE,
                                f'wrapper for result_type={result_type} is not copyable.',
                            ))

        # Look at args
        #
        i = 0
        arg0_cursor = None
        for arg in get_args( tu, cursor):

            base_typename = get_base_typename( arg.cursor.type)
            if not arg.alt and base_typename.startswith( ('fz_', 'pdf_')):
                if arg.cursor.type.get_canonical().kind == clang.cindex.TypeKind.ENUM:
                    # We don't (yet) wrap fz_* enums, but for now at least we
                    # still wrap functions that take fz_* enum parameters -
                    # callers will have to use the fz_* type.
                    #
                    # For example this is required by mutool_draw.py because
                    # mudraw.c calls fz_set_separation_behavior().
                    #
                    jlib.logx( 'not excluding {fnname=} with enum fz_ param : {arg.cursor.spelling=} {arg.cursor.type.kind} {arg.cursor.type.get_canonical().kind=}')
                else:
                    exclude_reasons.append(
                            (
                            MethodExcludeReason_NO_WRAPPER_CLASS,
                            f'no wrapper class for arg i={i}: {arg.cursor.type.get_canonical().spelling} {arg.cursor.type.get_canonical().kind}',
                            ))
            if i == 0:
                if arg.alt:
                    arg0_cursor = arg.alt
                else:
                    exclude_reasons.append(
                            (
                            MethodExcludeReason_FIRST_ARG_NOT_STRUCT,
                            'first arg is not fz_* struct',
                            ))
            i += 1

        if exclude_reasons:
            find_wrappable_function_with_arg0_type_excluded_cache[ fnname] = exclude_reasons
            #if fnname == 'fz_load_outline':   # lgtm [py/unreachable-statement]
            if state.state_.show_details(fnname):
                jlib.log( 'Excluding {fnname=} from possible class methods because:')
                for i in exclude_reasons:
                    jlib.log( '    {i}')
        else:
            if i > 0:
                # <fnname> is ok to wrap.
                arg0 = arg0_cursor.type.get_canonical().spelling
                arg0 = util.clip( arg0, 'struct ')

                #jlib.log( '=== Adding to {arg0=}: {fnname=}. {len(fnname_to_method_structname)=}')

                items = find_wrappable_function_with_arg0_type_cache.setdefault( arg0, [])
                items.append( fnname)

                fnname_to_method_structname[ fnname] = arg0

    jlib.log( f'populating find_wrappable_function_with_arg0_type_cache took {time.time()-t0}s')


def find_wrappable_function_with_arg0_type( tu, structname):
    '''
    Return list of fz_*() function names which could be wrapped as a method of
    our wrapper class for <structname>.

    The functions whose names we return, satisfy all of the following:

        First non-context param is <structname> (by reference, pointer or value).

        If return type is a fz_* struc (by reference, pointer or value), the
        corresponding wrapper class has a raw constructor.
    '''
    find_wrappable_function_with_arg0_type_cache_populate( tu)

    ret = find_wrappable_function_with_arg0_type_cache.get( structname, [])
    if state.state_.show_details(structname):
        jlib.log('{structname=}: {len(ret)=}:')
        for i in ret:
            jlib.log('    {i}')
    return ret
find_struct_cache = None


def find_class_for_wrappable_function( fn_name):
    '''
    If <fn_name>'s first arg is a struct and our wrapper class for this struct
    has a method that wraps <fn_name>, return name of wrapper class.

    Otherwise return None.
    '''
    return fnname_to_method_structname.get( fn_name)


def find_struct( tu, structname, require_definition=True):
    '''
    Finds definition of struct.
    Args:
        tu:
            Translation unit.
        structname:
            Name of struct to find.
        require_definition:
            Only return cursor if it is for definition of structure.

    Returns cursor for definition or None.
    '''
    verbose = state.state_.show_details( structname)
    if verbose:
        jlib.log( '{=structname}')
    structname = util.clip( structname, ('const ', 'struct '))   # Remove any 'struct ' prefix.
    if verbose:
        jlib.log( '{=structname}')
    global find_struct_cache
    if find_struct_cache is None:
        find_struct_cache = dict()
        for cursor in tu.cursor.get_children():
            already = find_struct_cache.get( cursor.spelling)
            if already is None:
                find_struct_cache[ cursor.spelling] = cursor
            elif cursor.is_definition() and not already.is_definition():
                find_struct_cache[ cursor.spelling] = cursor
    ret = find_struct_cache.get( structname)
    if verbose:
        jlib.log( '{=ret}')
    if not ret:
        return
    if verbose:
        jlib.log( '{=require_definition ret.is_definition()}')
    if require_definition and not ret.is_definition():
        return
    return ret


def find_name( cursor, name, nest=0):
    '''
    Returns cursor for specified name within <cursor>, or None if not found.

    name:
        Name to search for. Can contain '.' characters; we look for each
        element in turn, calling ourselves recursively.

    cursor:
        Item to search.
    '''
    if cursor.spelling == '':
        # Anonymous item; this seems to occur for (non-anonymous) unions.
        #
        # We recurse into children directly.
        #
        for c in cursor.get_children():
            ret = find_name_internal( c, name, nest+1)
            if ret:
                return ret

    d = name.find( '.')
    if d >= 0:
        head, tail = name[:d], name[d+1:]
        # Look for first element then for remaining.
        c = find_name( cursor, head, nest+1)
        if not c:
            return
        ret = find_name( c, tail, nest+2)
        return ret

    for c in cursor.type.get_canonical().get_fields():
        if c.spelling == '':
            ret = find_name( c, name, nest+1)
            if ret:
                return ret
        if c.spelling == name:
            return c







mupdf-1.21.1-source/scripts/wrap/python.py

'''
Things for generating Python-specific output.
'''

import jlib

from . import cpp
from . import parse
from . import rename
from . import util


def make_outparam_helper_python(
        tu,
        cursor,
        fnname,
        fnname_wrapper,
        generated,
        main_name,
        ):
    # Write python wrapper.
    return_void = cursor.result_type.spelling == 'void'
    generated.swig_python.write('')
    generated.swig_python.write(f'def {main_name}(')
    sep = ''
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            continue
        generated.swig_python.write(f'{sep}{arg.name_python}')
        sep = ', '
    generated.swig_python.write('):\n')
    generated.swig_python.write(f'    """\n')
    generated.swig_python.write(f'    Wrapper for out-params of {cursor.mangled_name}().\n')
    sep = ''
    generated.swig_python.write(f'    Returns: ')
    sep = ''
    if not return_void:
        generated.swig_python.write( f'{cursor.result_type.spelling}')
        sep = ', '
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            generated.swig_python.write(f'{sep}{cpp.declaration_text(arg.cursor.type.get_pointee(), arg.name_python)}')
            sep = ', '
    generated.swig_python.write(f'\n')
    generated.swig_python.write(f'    """\n')
    generated.swig_python.write(f'    outparams = {main_name}_outparams()\n')
    generated.swig_python.write(f'    ret = {main_name}_outparams_fn(')
    sep = ''
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            continue
        generated.swig_python.write(f'{sep}{arg.name_python}')
        sep = ', '
    generated.swig_python.write(f'{sep}outparams)\n')
    generated.swig_python.write(f'    return ')
    sep = ''
    if not return_void:
        generated.swig_python.write(f'ret')
        sep = ', '
    for arg in parse.get_args( tu, cursor):
        if arg.out_param:
            generated.swig_python.write(f'{sep}outparams.{arg.name_python}')
            sep = ', '
    generated.swig_python.write('\n')
    generated.swig_python.write('\n')


def cppyy_add_outparams_wrapper(
        tu,
        fn_name,
        fn_cursor,
        state_,
        generated,
        ):

    parse.find_wrappable_function_with_arg0_type_cache_populate( tu)

    def get_ctype_name( arg):
        type_name = arg.cursor.type.get_pointee().get_canonical().spelling
        if type_name in (
                'char',
                'double',
                'float',
                'int',
                'long',
                'short',
                ):
            return f'ctypes.c_{type_name}'
        elif type_name == 'unsigned long':  return 'ctypes.c_ulong'
        elif type_name == 'unsigned short': return 'ctypes.c_ushort'
        elif type_name == 'unsigned int':   return 'ctypes.c_uint'
        else:
            return None
    num_out_params = 0
    arg0 = None
    for arg in parse.get_args( tu, fn_cursor):
        if arg0 is None:
            arg0 = arg
        if arg.out_param:
            if not get_ctype_name( arg):
                #jlib.log( 'Not creating cppyy out-param wrapper for {fn_name}() because cannot handle {arg.cursor.type.spelling=}')
                return
            num_out_params += 1
    if num_out_params:
        return_void = fn_cursor.result_type.spelling == 'void'
        text = ''
        text += f'# Patch mupdf.m{fn_name} to return out-params directly.\n'
        text += f'mupdf_m{fn_name}_original = cppyy.gbl.mupdf.m{fn_name}\n'
        text += f'def mupdf_m{fn_name}( '
        sep = ''
        for arg in parse.get_args( tu, fn_cursor):
            if arg.out_param:
                pass
            else:
                text += f'{sep}{arg.name_python}'
                sep = ', '
        text += f'):\n'
        for arg in parse.get_args( tu, fn_cursor):
            if arg.out_param:
                ctype_name = get_ctype_name( arg)
                text += f'    {arg.name_python} = {ctype_name}()\n'
        text += f'    ret = mupdf_m{fn_name}_original( '
        sep = ''
        for arg in parse.get_args( tu, fn_cursor):
            if arg.out_param:
                text += f'{sep}ctypes.pointer( {arg.name_python})'
            else:
                text += f'{sep}{arg.name_python}'
            sep = ', '
        text += f')\n'
        sep = ' '
        text += f'    return'
        if not return_void:
            text += ' ret'
            sep = ', '
        for arg in parse.get_args( tu, fn_cursor):
            if arg.out_param:
                text += f'{sep}{arg.name_python}.value'
                sep = ', '
        text += f'\n'
        text += f'cppyy.gbl.mupdf.m{fn_name} = mupdf_m{fn_name}\n'

        # Look for class method that will use mupdf.m<fn_name>.
        #Generated
        struct_name = parse.find_class_for_wrappable_function( fn_name)
        if struct_name:
            class_name = rename.class_( struct_name)
            method_name = rename.method( struct_name, fn_name)
            text += f'# Also patch Python version of {fn_name}() in class wrapper for {struct_name} method {class_name}::{method_name}()\n'
            text += f'cppyy.gbl.mupdf.{class_name}.{method_name}_original = cppyy.gbl.mupdf.{class_name}.{method_name}\n'
            text += f'cppyy.gbl.mupdf.{class_name}.{method_name} = mupdf_m{fn_name}\n'
        else:
            pass
            #jlib.log( 'Not a method of a class: {fn_name=}')

        text += f'\n'

        generated.cppyy_extra += text

    if 0:
        jlib.log( 'parse.fnname_to_method_structname [{len(parse.fnname_to_method_structname)}]:')
        for fn_name, struct_name in parse.fnname_to_method_structname.items():
            jlib.log( '    {fn_name}: {struct_name}')







mupdf-1.21.1-source/scripts/wrap/rename.py

'''
Functions to create C++ names from MuPDF names.
'''

import os

import jlib

from . import util


def snake_to_camel( name, initial):
    '''
    Converts foo_bar to FooBar or fooBar.

    >>> snake_to_camel( 'foo_bar', True)
    FooBar
    >>> snake_to_camel( 'foo_bar_q__a', False)
    fooBarQ_A
    '''
    items = name.split( '_')
    ret = ''
    for i, item in enumerate( items):
        if not item:
            item = '_'
        elif i or initial:
            item = item[0].upper() + item[1:].lower()
        ret += item
    return ret


# Using camel case in function names seems to result in gcc errors when
# compiling the code created by swig -python. e.g. in _wrap_vthrow_fn()
#
# mupdfcpp_swig.cpp: In function PyObject* _wrap_vthrow_fn(PyObject*, PyObject*)
# mupdfcpp_swig.cpp:88571:15: error: invalid array assignment
#        arg3 = *temp;


def internal( name):
    '''
    Used for internal names, e.g. exception types.
    '''
    return f'internal_{name}'

def error_class( error_enum):
    '''
    Name of generated class for MuPDF `FZ_ERROR_*` enum.
    '''
    assert error_enum.startswith( 'FZ_ERROR_')
    return snake_to_camel( error_enum, initial=True)

def c_fn( fnname):
    '''
    Returns fully-qualified name of MuPDF C function `fnname()`.
    '''
    return f'::{fnname}'

def ll_fn( fnname):
    '''
    Returns name of low-level wrapper function for MuPDF C function `fnname()`,
    adding a `ctx` arg and converting MuPDF exceptions into C++ exceptions.
    '''
    assert not fnname.startswith( 'll_'), f'fnname={fnname}'
    return f'll_{fnname}'

    if name.startswith( 'pdf_'):
        return 'p' + name
    ret = f'{util.clip( name, "fz_")}'
    if ret in ('stdin', 'stdout', 'stderr'):
        #log( 'appending underscore to {ret=}')
        ret += '_'
    return ret

def namespace_ll_fn( fnname):
    '''
    Returns full-qualified name of low-level wrapper function for MuPDF C
    function `fnname()`, adding a `ctx` arg and converting MuPDF exceptions
    into C++ exceptions.
    '''
    return f'mupdf::{ll_fn(fnname)}'

def fn( fnname):
    '''
    Returns name of wrapper function for MuPDF C function `fnname()`, using
    wrapper classes for args and return value.
    '''
    return fnname
    return f'm{fnname}'

def namespace_fn( fnname):
    '''
    Returns fully-qualified name of wrapper function for MuPDF C function
    `fnname()`, using wrapper classes for args and return values.
    '''
    return f'mupdf::{fn(fnname)}'

def class_( structname):
    '''
    Returns name of class that wraps MuPDF struct `structname`.
    '''
    structname = util.clip( structname, 'struct ')

    # Note that we can't return `structname` here because this will end up with
    # SWIG complaining like:
    #
    #   Error: 'pdf_xref' is multiply defined in the generated target language module
    #
    # - because SWIG internally puts everything into a single namespace.
    #
    #return structname

    return snake_to_camel( structname, initial=True)
    if structname.startswith( 'fz_'):
        return snake_to_camel( util.clip( structname, 'fz_'), initial=True)
    elif structname.startswith( 'pdf_'):
        # Retain Pdf prefix.
        return snake_to_camel( structname, initial=True)

def namespace_class( structname):
    '''
    Returns fully-qualified name of class that wraps MuPDF struct `structname`.
    '''
    return f'mupdf::{class_(structname)}'

def method( structname, fnname):
    '''
    Returns name of class method that wraps MuPDF function `fnname()`.
    '''
    return fnname
    if structname.startswith( 'fz_'):
        ret = util.clip( fnname, ('fz_', 'pdf_'))
        if ret in ('stdin', 'stdout', 'stderr'):
            jlib.log( 'appending underscore to {ret=}')
            ret += '_'
        return ret
    if structname.startswith( 'pdf_'):
        return util.clip( fnname, ('fz_', 'pdf_'))
    assert 0, f'unrecognised structname={structname}'







mupdf-1.21.1-source/scripts/wrap/state.py

'''
Misc state.
'''

import glob
import os
import platform
import re
import sys

import jlib


try:
    try:
        import clang.cindex
    except ModuleNotFoundError as e:

        # On devuan, clang-python isn't on python3's path, but python2's
        # clang-python works fine with python3, so we deviously get the path by
        # running some python 2.
        #
        e, clang_path = jlib.system( 'python2 -c "import clang; print clang.__path__[0]"', out='return', raise_errors=0)

        if e == 0:
            jlib.log( 'Retrying import of clang using info from python2 {clang_path=}')
            sys.path.append( os.path.dirname( clang_path))
            import clang.cindex
        else:
            raise

except Exception as e:
    jlib.log('Warning: failed to import clang.cindex: {e=}\n'
            f'We need Clang Python to build MuPDF python.\n'
            f'Install with "pip install libclang" or use the --venv option, or:\n'
            f'    OpenBSD: pkg_add py3-llvm\n'
            f'    Linux:debian/devuan: apt install python-clang\n'
            )
    clang = None


omit_fns = [
        'fz_open_file_w',
        'fz_colorspace_name_process_colorants', # Not implemented in mupdf.so?
        'fz_clone_context_internal',            # Not implemented in mupdf?
        'fz_arc4_final',
        'fz_assert_lock_held',      # Is a macro if NDEBUG defined.
        'fz_assert_lock_not_held',  # Is a macro if NDEBUG defined.
        'fz_lock_debug_lock',       # Is a macro if NDEBUG defined.
        'fz_lock_debug_unlock',     # Is a macro if NDEBUG defined.
        'fz_argv_from_wargv',       # Only defined on Windows. Breaks our out-param wrapper code.
        ]

omit_methods = []

class ClangInfo:
    '''
    Sets things up so we can import and use clang.

    Members:
        .libclang_so
        .resource_dir
        .include_path
        .clang_version
    '''
    def __init__( self, verbose):
        '''
        We look for different versions of clang until one works.

        Searches for libclang.so and registers with
        clang.cindex.Config.set_library_file(). This appears to be necessary
        even when clang is installed as a standard package.
        '''
        if state_.windows:
            # We require 'pip install libclang' which avoids the need to look
            # for libclang.
            return
        # As of 2022-09-16, max libclang version is 14.
        for version in range( 20, 5, -1):
            ok = self._try_init_clang( version, verbose)
            if ok:
                break
        else:
            raise Exception( 'cannot find libclang.so')

    def _try_init_clang( self, version, verbose):
        if verbose:
            jlib.log( 'Looking for libclang.so, {version=}.')
        if state_.openbsd:
            clang_bin = glob.glob( f'/usr/local/bin/clang-{version}')
            if not clang_bin:
                if verbose:
                    jlib.log('Cannot find {clang_bin=}', 1)
                return
            if verbose:
                jlib.log( '{clang_bin=}')
            clang_bin = clang_bin[0]
            self.clang_version = version
            libclang_so = glob.glob( f'/usr/local/lib/libclang.so*')
            assert len(libclang_so) == 1
            self.libclang_so = libclang_so[0]
            self.resource_dir = jlib.system(
                    f'{clang_bin} -print-resource-dir',
                    out='return',
                    ).strip()
            self.include_path = os.path.join( self.resource_dir, 'include')
            if verbose:
                jlib.log('{self.libclang_so=} {self.resource_dir=} {self.include_path=}')
            if os.environ.get('VIRTUAL_ENV'):
                clang.cindex.Config.set_library_file( self.libclang_so)
            return True

        if verbose:
            jlib.log( '{os.environ.get( "PATH")=}')
        for p in os.environ.get( 'PATH').split( ':'):
            pp = os.path.join( p, f'clang-{version}*')
            clang_bins = glob.glob( pp)
            if not clang_bins:
                if verbose:
                    jlib.log( 'No match for: {pp=}')
                continue
            if verbose:
                jlib.log( '{clang_bins=}')
            clang_bins.sort()
            for clang_bin in clang_bins:
                if verbose:
                    jlib.log( '{clang_bin=}')
                e, clang_search_dirs = jlib.system(
                        f'{clang_bin} -print-search-dirs',
                        #verbose=log,
                        out='return',
                        raise_errors=False,
                        )
                if e:
                    if verbose:
                        jlib.log( '[could not find {clang_bin}: {e=}]')
                    return
                if verbose:
                    jlib.log( '{clang_search_dirs=}')
                if version == 10:
                    m = re.search( '\nlibraries: =(.+)\n', clang_search_dirs)
                    assert m
                    clang_search_dirs = m.group(1)
                clang_search_dirs = clang_search_dirs.strip().split(':')
                if verbose:
                    jlib.log( '{clang_search_dirs=}')
                for i in ['/usr/lib', '/usr/local/lib'] + clang_search_dirs:
                    for leaf in f'libclang-{version}.*so*', f'libclang.so.{version}.*':
                        p = os.path.join( i, leaf)
                        p = os.path.abspath( p)
                        if verbose:
                            jlib.log( '{p=}')
                        libclang_so = glob.glob( p)
                        if not libclang_so:
                            continue

                        # We have found libclang.so.
                        self.libclang_so = libclang_so[0]
                        jlib.log( 'Using {self.libclang_so=}')
                        clang.cindex.Config.set_library_file( self.libclang_so)
                        self.resource_dir = jlib.system(
                                f'{clang_bin} -print-resource-dir',
                                out='return',
                                ).strip()
                        self.include_path = os.path.join( self.resource_dir, 'include')
                        self.clang_version = version
                        return True
        if verbose:
            jlib.log( 'Failed to find libclang, {version=}.')


clang_info_cache = None

def clang_info( verbose=False):
    global clang_info_cache
    if not clang_info_cache:
        clang_info_cache = ClangInfo( verbose)
    return clang_info_cache

class State:
    def __init__( self):
        self.os_name = platform.system()
        self.windows = (self.os_name == 'Windows' or self.os_name.startswith('CYGWIN'))
        self.cygwin = self.os_name.startswith('CYGWIN')
        self.openbsd = self.os_name == 'OpenBSD'
        self.linux = self.os_name == 'Linux'
        self.macos = self.os_name == 'Darwin'
        self.have_done_build_0 = False

        # Maps from <tu> to dict of fnname: cursor.
        self.functions_cache = dict()

        # Maps from <tu> to dict of dataname: cursor.
        self.global_data = dict()

        self.enums = dict()
        self.structs = dict()

        # Code should show extra information if state_.show_details(name)
        # returns true.
        #
        self.show_details = lambda name: False

    def functions_cache_populate( self, tu):
        if tu in self.functions_cache:
            return
        fns = dict()
        global_data = dict()
        enums = dict()
        structs = dict()

        for cursor in tu.cursor.get_children():
            if cursor.kind==clang.cindex.CursorKind.ENUM_DECL:
                #jlib.log('ENUM_DECL: {cursor.spelling=}')
                enum_values = list()
                for cursor2 in cursor.get_children():
                    #jlib.log('    {cursor2.spelling=}')
                    name = cursor2.spelling
                    enum_values.append(name)
                enums[ cursor.type.get_canonical().spelling] = enum_values
            if cursor.kind==clang.cindex.CursorKind.TYPEDEF_DECL:
                name = cursor.spelling
                if name.startswith( ( 'fz_', 'pdf_')):
                    structs[ name] = cursor
            if (cursor.linkage == clang.cindex.LinkageKind.EXTERNAL
                    or cursor.is_definition()  # Picks up static inline functions.
                    ):
                if cursor.kind == clang.cindex.CursorKind.FUNCTION_DECL:
                    fnname = cursor.mangled_name
                    if self.show_details( fnname):
                        jlib.log( 'Looking at {fnname=}')
                    if fnname not in omit_fns:
                        fns[ fnname] = cursor
                else:
                    global_data[ cursor.mangled_name] = cursor

        self.functions_cache[ tu] = fns
        self.global_data[ tu] = global_data
        self.enums[ tu] = enums
        self.structs[ tu] = structs
        jlib.log('Have populated fns and global_data. {len(enums)=} {len(self.structs)}')

    def find_functions_starting_with( self, tu, name_prefix, method):
        '''
        Yields (name, cursor) for all functions in <tu> whose names start with
        <name_prefix>.

        method:
            If true, we omit names that are in omit_methods
        '''
        self.functions_cache_populate( tu)
        fn_to_cursor = self.functions_cache[ tu]
        for fnname, cursor in fn_to_cursor.items():
            if method and fnname in omit_methods:
                continue
            if not fnname.startswith( name_prefix):
                continue
            yield fnname, cursor

    def find_global_data_starting_with( self, tu, prefix):
        for name, cursor in self.global_data[tu].items():
            if name.startswith( prefix):
                yield name, cursor

    def find_function( self, tu, fnname, method):
        '''
        Returns cursor for function called <fnname> in <tu>, or None if not found.
        '''
        assert ' ' not in fnname, f'fnname={fnname}'
        if method and fnname in omit_methods:
            return
        self.functions_cache_populate( tu)
        return self.functions_cache[ tu].get( fnname)



state_ = State()


def abspath(path):
    '''
    Like os.path.absath() but converts backslashes to forward slashes; this
    simplifies things on Windows - allows us to use '/' as directory separator
    when constructing paths, which is simpler than using os.sep everywhere.
    '''
    ret = os.path.abspath(path)
    ret = ret.replace('\\', '/')
    return ret


class Cpu:
    '''
    For Windows only. Paths and names that depend on cpu.

    Members:
        .bits
            .
        .windows_subdir
            '' or 'x64/', e.g. platform/win32/x64/Release.
        .windows_name
            'x86' or 'x64'.
        .windows_config
            'x64' or 'Win32', e.g. /Build Release|x64
        .windows_suffix
            '64' or '', e.g. mupdfcpp64.dll
    '''
    def __init__(self, name):
        self.name = name
        if name == 'x32':
            self.bits = 32
            self.windows_subdir = ''
            self.windows_name = 'x86'
            self.windows_config = 'Win32'
            self.windows_suffix = ''
        elif name == 'x64':
            self.bits = 64
            self.windows_subdir = 'x64/'
            self.windows_name = 'x64'
            self.windows_config = 'x64'
            self.windows_suffix = '64'
        else:
            assert 0, f'Unrecognised cpu name: {name}'

    def __str__(self):
        return self.name

def python_version():
    '''
    Returns two-digit version number of Python as a string, e.g. '3.9'.
    '''
    return '.'.join(platform.python_version().split('.')[:2])

def cpu_name():
    '''
    Returns 'x32' or 'x64' depending on Python build.
    '''
    #log(f'sys.maxsize={hex(sys.maxsize)}')
    return f'x{32 if sys.maxsize == 2**31 else 64}'

def cmd_run_multiple(commands, prefix=None):
    '''
    Windows-only.

    Runs multiple commands joined by &&, using cmd.exe if we are running under
    Cygwin. We cope with commands that already contain double-quote characters.
    '''
    if state_.cygwin:
        command = 'cmd.exe /V /C @ ' + ' "&&" '.join(commands)
    else:
        command = ' && '.join(commands)
    jlib.system(command, verbose=1, out='log', prefix=prefix)


class BuildDirs:
    '''
    Locations of various generated files.
    '''
    def __init__( self):

        # Assume we are in mupdf/scripts/.
        file_ = abspath( __file__)
        assert file_.endswith( f'/scripts/wrap/state.py'), \
                'Unexpected __file__=%s file_=%s' % (__file__, file_)
        dir_mupdf = abspath( f'{file_}/../../../')
        assert not dir_mupdf.endswith( '/')

        # Directories used with --build.
        self.dir_mupdf = dir_mupdf

        # Directory used with --ref.
        self.ref_dir = abspath( f'{self.dir_mupdf}/mupdfwrap_ref')
        assert not self.ref_dir.endswith( '/')

        if state_.windows:
            # Default build depends on the Python that we are running under.
            #
            self.set_dir_so( f'{self.dir_mupdf}/build/shared-release-{cpu_name()}-py{python_version()}')
        else:
            self.set_dir_so( f'{self.dir_mupdf}/build/shared-release')

    def set_dir_so( self, dir_so):
        '''
        Sets self.dir_so and also updates self.cpp_flags etc.
        '''
        dir_so = abspath( dir_so)
        self.dir_so = dir_so

        if 0: pass  # lgtm [py/unreachable-statement]
        elif '-debug' in dir_so:    self.cpp_flags = '-g'
        elif '-release' in dir_so:  self.cpp_flags = '-O2 -DNDEBUG'
        elif '-memento' in dir_so:  self.cpp_flags = '-g -DMEMENTO'
        else:
            self.cpp_flags = None
            jlib.log( 'Warning: unrecognised {dir_so=}, so cannot determine cpp_flags')

        # Set self.cpu and self.python_version.
        if state_.windows:
            # Infer from self.dir_so.
            m = re.match( 'shared-([a-z]+)(-(x[0-9]+))?(-py([0-9.]+))?$', os.path.basename(self.dir_so))
            #log(f'self.dir_so={self.dir_so} {os.path.basename(self.dir_so)} m={m}')
            assert m, f'Failed to parse dir_so={self.dir_so!r} - should be *-x32|x64-pyA.B'
            assert m.group(3), f'No cpu in self.dir_so: {self.dir_so}'
            self.cpu = Cpu( m.group(3))
            self.python_version = m.group(5)
            #log('{self.cpu=} {self.python_version=} {dir_so=}')
        else:
            # Use Python we are running under.
            self.cpu = Cpu(cpu_name())
            self.python_version = python_version()







mupdf-1.21.1-source/scripts/wrap/swig.py

'''
Support for using SWIG to generate langauge bindings from the C++ bindings.
'''

import io
import os
import re
import textwrap

import jlib

from . import cpp
from . import rename
from . import state
from . import util


def translate_ucdn_macros( build_dirs):
    '''
    Returns string containing UCDN_* macros represented as enums.
    '''
    out = io.StringIO()
    with open( f'{build_dirs.dir_mupdf}/include/mupdf/ucdn.h') as f:
        text = f.read()
    out.write( '\n')
    out.write( '\n')
    out.write( 'enum\n')
    out.write( '{\n')
    n = 0
    for m in re.finditer('\n#define (UCDN_[A-Z0-9_]+) +([^\n]+)', text):
        out.write(f'    {m.group(1)} = {m.group(2)},\n')
        n += 1
    out.write( '};\n')
    out.write( '\n')
    assert n
    return out.getvalue()


def build_swig(
        state_,
        build_dirs,
        generated,
        language='python',
        swig_command='swig',
        check_regress=False,
        force_rebuild=False,
        ):
    '''
    Builds python or C# wrappers for all mupdf_* functions and classes, by
    creating a .i file that #include's our generated C++ header files and
    running swig.

    build_dirs
        A BuildDirs instance.
    generated.
        A Generated instance.
    language
        The output language, must be 'python' or 'csharp'.
    swig
        Location of swig binary.
    check_regress
        If true, we fail with error if generated .i file already exists and
        differs from our new content.
    '''
    assert isinstance( state_, state.State)
    jlib.log( '{=build_dirs type(build_dirs)}')
    assert isinstance(build_dirs, state.BuildDirs), type(build_dirs)
    assert isinstance(generated, cpp.Generated), type(generated)
    assert language in ('python', 'csharp')
    # Find version of swig. (We use quotes around <swig> to make things work on
    # Windows.)
    try:
        t = jlib.system( f'"{swig_command}" -version', out='return')
    except Exception as e:
        if state_.windows:
            raise Exception( 'swig failed; on Windows swig can be auto-installed with: --swig-windows-auto') from e
        else:
            raise
    m = re.search( 'SWIG Version ([0-9]+)[.]([0-9]+)[.]([0-9]+)', t)
    assert m
    swig_major = int( m.group(1))

    # Create a .i file for SWIG.
    #
    common = f'''
            #include <stdexcept>

            #include "mupdf/functions.h"
            #include "mupdf/classes.h"
            #include "mupdf/classes2.h"
            #include "mupdf/internal.h"
            #include "mupdf/exceptions.h"
            '''
    if language == 'csharp':
        common += textwrap.dedent(f'''
                /* This is required otherwise compiling the resulting C++ code
                fails with:
                    error: use of undeclared identifier 'SWIG_fail'

                But no idea whether it is the 'correct' thing to do; seems odd
                that SWIG doesn't define SWIG_fail itself.
                */
                #define SWIG_fail throw std::runtime_error( e.what());
                ''')

    if language == 'python':
        common += textwrap.dedent(f'''
                /* Returns a Python `bytes` containging a copy of a `fz_buffer`'s
                data. If <clear> is true we also clear and trim the buffer. */
                PyObject* python_buffer_to_bytes(fz_buffer* buffer, int clear)
                {{
                    unsigned char* c = NULL;
                    size_t len = {rename.namespace_ll_fn('fz_buffer_storage')}(buffer, &c);
                    PyObject* ret = PyBytes_FromStringAndSize((const char*) c, (Py_ssize_t) len);
                    if (clear)
                    {{
                        /* We mimic the affects of fz_buffer_extract(), which
                        leaves the buffer with zero capacity. */
                        {rename.namespace_ll_fn('fz_clear_buffer')}(buffer);
                        {rename.namespace_ll_fn('fz_trim_buffer')}(buffer);
                    }}
                    return ret;
                }}

                /* Returns a Python `memoryview` for specified memory. */
                PyObject* python_memoryview_from_memory( void* data, size_t size, int writable)
                {{
                    return PyMemoryView_FromMemory(
                            (char*) data,
                            (Py_ssize_t) size,
                            writable ? PyBUF_WRITE : PyBUF_READ
                            );
                }}

                /* Returns a Python `memoryview` for a `fz_buffer`'s data. */
                PyObject* python_buffer_to_memoryview(fz_buffer* buffer, int writable)
                {{
                    unsigned char* data = NULL;
                    size_t len = {rename.namespace_ll_fn('fz_buffer_storage')}(buffer, &data);
                    return python_memoryview_from_memory( data, len, writable);
                }}

                /* Creates Python bytes from copy of raw data. */
                PyObject* raw_to_python_bytes(const unsigned char* c, size_t len)
                {{
                    return PyBytes_FromStringAndSize((const char*) c, (Py_ssize_t) len);
                }}

                /* Creates Python bytes from copy of raw data. */
                PyObject* raw_to_python_bytes(const void* c, size_t len)
                {{
                    return PyBytes_FromStringAndSize((const char*) c, (Py_ssize_t) len);
                }}

                /* The SWIG wrapper for this function returns a SWIG proxy for
                a 'const unsigned char*' pointing to the raw data of a python
                bytes. This proxy can then be passed from Python to functions
                that take a 'const unsigned char*'.

                For example to create a MuPDF fz_buffer* from a copy of a
                Python bytes instance:
                    bs = b'qwerty'
                    buffer_ = mupdf.fz_new_buffer_from_copied_data(mupdf.python_bytes_data(bs), len(bs))
                */
                const unsigned char* python_bytes_data(const unsigned char* PYTHON_BYTES_DATA, size_t PYTHON_BYTES_SIZE)
                {{
                    return PYTHON_BYTES_DATA;
                }}

                /* Casts an integer to a pdf_obj*. Used to convert SWIG's int
                values for PDF_ENUM_NAME_* into {rename.class_('pdf_obj')}'s. */
                pdf_obj* obj_enum_to_obj(int n)
                {{
                    return (pdf_obj*) (intptr_t) n;
                }}

                /* SWIG-friendly alternative to {rename.ll_fn('pdf_set_annot_color')}(). */
                void {rename.ll_fn('pdf_set_annot_color2')}(pdf_annot *annot, int n, float color0, float color1, float color2, float color3)
                {{
                    float color[] = {{ color0, color1, color2, color3 }};
                    return {rename.namespace_ll_fn('pdf_set_annot_color')}(annot, n, color);
                }}


                /* SWIG-friendly alternative to {rename.ll_fn('pdf_set_annot_interior_color')}(). */
                void {rename.ll_fn('pdf_set_annot_interior_color2')}(pdf_annot *annot, int n, float color0, float color1, float color2, float color3)
                {{
                    float color[] = {{ color0, color1, color2, color3 }};
                    return {rename.namespace_ll_fn('pdf_set_annot_interior_color')}(annot, n, color);
                }}

                /* Fixme: change this to override low-level wrapper function
                with rename.ll_fn() and patch up callers. */
                /* SWIG-friendly alternative to {rename.fn('fz_fill_text')}(). */
                void {rename.fn('fz_fill_text2')}(
                        {rename.namespace_class('fz_device')}& dev,
                        const {rename.namespace_class('fz_text')}& text,
                        {rename.namespace_class('fz_matrix')}& ctm,
                        const {rename.namespace_class('fz_colorspace')}& colorspace,
                        float color0,
                        float color1,
                        float color2,
                        float color3,
                        float alpha,
                        {rename.namespace_class('fz_color_params')}& color_params
                        )
                {{
                    float color[] = {{color0, color1, color2, color3}};
                    return {rename.namespace_fn('fz_fill_text')}(dev, text, ctm, colorspace, color, alpha, color_params);
                }}

                std::vector<unsigned char> {rename.fn('fz_memrnd2')}(int length)
                {{
                    std::vector<unsigned char>  ret(length);
                    {rename.namespace_fn('fz_memrnd')}(&ret[0], length);
                    return ret;
                }}


                /* mupdfpy optimisation for copying pixmap. Copies first <n>
                bytes of each pixel from <src> to <pm>. <pm> and <src> should
                have same .w and .h */
                void {rename.fn('mupdfpy_pixmap_copy')}( fz_pixmap* pm, const fz_pixmap* src, int n)
                {{
                    assert( pm->w == src->w);
                    assert( pm->h == src->h);
                    assert( n <= pm->n);
                    assert( n <= src->n);

                    if (pm->n == src->n)
                    {{
                        // identical samples
                        assert( pm->stride == src->stride);
                        memcpy( pm->samples, src->samples, pm->w * pm->h * pm->n);
                    }}
                    else
                    {{
                        for ( int y=0; y<pm->h; ++y)
                        {{
                            for ( int x=0; x<pm->w; ++x)
                            {{
                                memcpy(
                                        pm->samples + pm->stride * y + pm->n * x,
                                        src->samples + src->stride * y + src->n * x,
                                        n
                                        );
                                if (pm->alpha)
                                {{
                                    src->samples[ src->stride * y + src->n * x] = 255;
                                }}
                            }}
                        }}
                    }}
                }}
                ''')

    common += textwrap.dedent(f'''
            /* SWIG-friendly alternative to fz_runetochar(). */
            std::vector<unsigned char> {rename.fn('fz_runetochar2')}(int rune)
            {{
                std::vector<unsigned char>  buffer(10);
                int n = {rename.namespace_ll_fn('fz_runetochar')}((char*) &buffer[0], rune);
                assert(n < sizeof(buffer));
                buffer.resize(n);
                return buffer;
            }}

            /* SWIG-friendly alternatives to fz_make_bookmark() and
            {rename.fn('fz_lookup_bookmark')}(), using long long instead of fz_bookmark
            because SWIG appears to treat fz_bookmark as an int despite it
            being a typedef for intptr_t, so ends up slicing. */
            long long unsigned {rename.ll_fn('fz_make_bookmark2')}(fz_document* doc, fz_location loc)
            {{
                fz_bookmark bm = {rename.namespace_ll_fn('fz_make_bookmark')}(doc, loc);
                return (long long unsigned) bm;
            }}

            fz_location {rename.ll_fn('fz_lookup_bookmark2')}(fz_document *doc, long long unsigned mark)
            {{
                return {rename.namespace_ll_fn('fz_lookup_bookmark')}(doc, (fz_bookmark) mark);
            }}
            {rename.namespace_class('fz_location')} {rename.fn('fz_lookup_bookmark2')}( {rename.namespace_class('fz_document')} doc, long long unsigned mark)
            {{
                return {rename.namespace_class('fz_location')}( {rename.ll_fn('fz_lookup_bookmark2')}(doc.m_internal, mark));
            }}

            struct {rename.fn('fz_convert_color2_v')}
            {{
                float v0;
                float v1;
                float v2;
                float v3;
            }};

            /* SWIG-friendly alternative for
            {rename.ll_fn('fz_convert_color')}(), taking `float* sv`. */
            void {rename.ll_fn('fz_convert_color2')}(
                    fz_colorspace *ss,
                    float* sv,
                    fz_colorspace *ds,
                    {rename.fn('fz_convert_color2_v')}* dv,
                    fz_colorspace *is,
                    fz_color_params params
                    )
            {{
                //float sv[] = {{ sv0, sv1, sv2, sv3}};
                {rename.namespace_ll_fn('fz_convert_color')}(ss, sv, ds, &dv->v0, is, params);
            }}

            /* SWIG-friendly alternative for
            {rename.ll_fn('fz_convert_color')}(), taking four explicit `float`
            values for `sv`. */
            void {rename.ll_fn('fz_convert_color2')}(
                    fz_colorspace *ss,
                    float sv0,
                    float sv1,
                    float sv2,
                    float sv3,
                    fz_colorspace *ds,
                    {rename.fn('fz_convert_color2_v')}* dv,
                    fz_colorspace *is,
                    fz_color_params params
                    )
            {{
                float sv[] = {{ sv0, sv1, sv2, sv3}};
                {rename.namespace_ll_fn('fz_convert_color')}(ss, sv, ds, &dv->v0, is, params);
            }}

            /* SWIG-friendly support for fz_set_warning_callback() and
            fz_set_error_callback(). Note that we rename print() to _print() to
            match what SWIG does. */

            struct SetWarningCallback
            {{
                SetWarningCallback( void* user=NULL)
                {{
                    this->user = user;
                    {rename.namespace_ll_fn('fz_set_warning_callback')}( s_print, this);
                }}
                virtual void _print( const char* message)
                {{
                }}
                static void s_print( void* self0, const char* message)
                {{
                    SetWarningCallback* self = (SetWarningCallback*) self0;
                    return self->_print( message);
                }}
                void* user;
            }};

            struct SetErrorCallback
            {{
                SetErrorCallback( void* user=NULL)
                {{
                    this->user = user;
                    {rename.namespace_ll_fn('fz_set_error_callback')}( s_print, this);
                }}
                virtual void _print( const char* message)
                {{
                }}
                static void s_print( void* self0, const char* message)
                {{
                    SetErrorCallback* self = (SetErrorCallback*) self0;
                    return self->_print( message);
                }}
                void* user;
            }};

            void Pixmap_set_alpha_helper(
                int balen,
                int n,
                int data_len,
                int zero_out,
                unsigned char* data,
                fz_pixmap* pix,
                int premultiply,
                int bground,
                const std::vector<int>& colors,
                const std::vector<int>& bgcolor
                )
            {{
                int i = 0;
                int j = 0;
                int k = 0;
                int data_fix = 255;
                while (i < balen) {{
                    unsigned char alpha = data[k];
                    if (zero_out) {{
                        for (j = i; j < i+n; j++) {{
                            if (pix->samples[j] != (unsigned char) colors[j - i]) {{
                                data_fix = 255;
                                break;
                            }} else {{
                                data_fix = 0;
                            }}
                        }}
                    }}
                    if (data_len) {{
                        if (data_fix == 0) {{
                            pix->samples[i+n] = 0;
                        }} else {{
                            pix->samples[i+n] = alpha;
                        }}
                        if (premultiply && !bground) {{
                            for (j = i; j < i+n; j++) {{
                                pix->samples[j] = fz_mul255(pix->samples[j], alpha);
                            }}
                        }} else if (bground) {{
                            for (j = i; j < i+n; j++) {{
                                int m = (unsigned char) bgcolor[j - i];
                                pix->samples[j] = m + fz_mul255((pix->samples[j] - m), alpha);
                            }}
                        }}
                    }} else {{
                        pix->samples[i+n] = data_fix;
                    }}
                    i += n+1;
                    k += 1;
                }}
            }}

            void page_merge_helper(
                    {rename.namespace_class('pdf_obj')}& old_annots,
                    {rename.namespace_class('pdf_graft_map')}& graft_map,
                    {rename.namespace_class('pdf_document')}& doc_des,
                    {rename.namespace_class('pdf_obj')}& new_annots,
                    int n
                    )
            {{
                for ( int i=0; i<n; ++i)
                {{
                    {rename.namespace_class('pdf_obj')} o = {rename.namespace_fn('pdf_array_get')}( old_annots, i);
                    if ({rename.namespace_fn('pdf_dict_gets')}( o, "IRT").m_internal)
                        continue;
                    {rename.namespace_class('pdf_obj')} subtype = {rename.namespace_fn('pdf_dict_get')}( o, PDF_NAME(Subtype));
                    if ( {rename.namespace_fn('pdf_name_eq')}( subtype, PDF_NAME(Link)))
                        continue;
                    if ( {rename.namespace_fn('pdf_name_eq')}( subtype, PDF_NAME(Popup)))
                        continue;
                    if ( {rename.namespace_fn('pdf_name_eq')}( subtype, PDF_NAME(Widget)))
                    {{
                        /* fixme: C++ API doesn't yet wrap fz_warn() - it
                        excludes all variadic fns. */
                        //mupdf::fz_warn( "skipping widget annotation");
                        continue;
                    }}
                    {rename.namespace_fn('pdf_dict_del')}( o, PDF_NAME(Popup));
                    {rename.namespace_fn('pdf_dict_del')}( o, PDF_NAME(P));
                    {rename.namespace_class('pdf_obj')} copy_o = {rename.namespace_fn('pdf_graft_mapped_object')}( graft_map, o);
                    {rename.namespace_class('pdf_obj')} annot = {rename.namespace_fn('pdf_new_indirect')}( doc_des, {rename.namespace_fn('pdf_to_num')}( copy_o), 0);
                    {rename.namespace_fn('pdf_array_push')}( new_annots, annot);
                }}
            }}
            ''')

    common += generated.swig_cpp
    common += translate_ucdn_macros( build_dirs)

    text = ''

    if state_.windows:
        # 2022-02-24: Director classes break Windows builds at the moment.
        pass
    else:
        text += '%module(directors="1") mupdf\n'
        for i in generated.virtual_fnptrs:
            text += f'%feature("director") {i};\n'

        text += f'%feature("director") SetWarningCallback;\n'
        text += f'%feature("director") SetErrorCallback;\n'

        text += textwrap.dedent(
                '''
                %feature("director:except")
                {
                  if ($error != NULL)
                  {
                    throw Swig::DirectorMethodException();
                  }
                }
                ''')

    # Ignore all C MuPDF functions; SWIG will still look at the C++ API in
    # namespace mudf.
    for fnname in generated.c_functions:
        if fnname in ('pdf_annot_type', 'pdf_widget_type'):
            # These are also enums which we don't want to ignore. SWIGing the
            # functions is hopefully harmless.
            pass
        else:
            text += f'%ignore ::{fnname};\n'

    # Attempt to move C structs out of the way to allow wrapper classes to have
    # the same name as the struct they wrap. Unfortunately this causes a small
    # number of obscure errors from SWIG.
    if 0:
        for name in generated.c_structs:
            text += f'%rename(lll_{name}) ::{name};\n'

    for i in (
            'fz_append_vprintf',
            'fz_error_stack_slot',
            'fz_format_string',
            'fz_vsnprintf',
            'fz_vthrow',
            'fz_vwarn',
            'fz_write_vprintf',
            ):
        text += f'%ignore {i};\n'
        text += f'%ignore m{i};\n'

    text += textwrap.dedent(f'''
            // Not implemented in mupdf.so: fz_colorspace_name_process_colorants
            %ignore fz_colorspace_name_process_colorants;

            %ignore fz_open_file_w;

            %ignore {rename.ll_fn('fz_append_vprintf')};
            %ignore {rename.ll_fn('fz_error_stack_slot_s')};
            %ignore {rename.ll_fn('fz_format_string')};
            %ignore {rename.ll_fn('fz_vsnprintf')};
            %ignore {rename.ll_fn('fz_vthrow')};
            %ignore {rename.ll_fn('fz_vwarn')};
            %ignore {rename.ll_fn('fz_write_vprintf')};
            %ignore {rename.ll_fn('fz_vsnprintf')};
            %ignore {rename.ll_fn('fz_vthrow')};
            %ignore {rename.ll_fn('fz_vwarn')};
            %ignore {rename.ll_fn('fz_append_vprintf')};
            %ignore {rename.ll_fn('fz_write_vprintf')};
            %ignore {rename.ll_fn('fz_format_string')};
            %ignore {rename.ll_fn('fz_open_file_w')};

            // Ignore custom C++ variadic fns.
            %ignore {rename.ll_fn('pdf_dict_getlv')};
            %ignore {rename.ll_fn('pdf_dict_getl')};
            %ignore {rename.fn('pdf_dict_getlv')};
            %ignore {rename.fn('pdf_dict_getl')};

            // SWIG can't handle this because it uses a valist.
            %ignore {rename.ll_fn('Memento_vasprintf')};

            // asprintf() isn't available on windows, so exclude Memento_asprintf because
            // it is #define-d to asprintf.
            %ignore {rename.ll_fn('Memento_asprintf')};

            // Might prefer to #include mupdf/exceptions.h and make the
            // %exception block below handle all the different exception types,
            // but swig-3 cannot parse 'throw()' in mupdf/exceptions.h.
            //
            // So for now we just #include <stdexcept> and handle
            // std::exception only.

            %include "typemaps.i"
            %include "cpointer.i"

            // This appears to allow python to call fns taking an int64_t.
            %include "stdint.i"

            %{{
            {common}
            %}}

            %include exception.i
            %include std_string.i
            %include carrays.i
            %include cdata.i
            %include std_vector.i
            {"%include argcargv.i" if language=="python" else ""}

            %array_class(unsigned char, uchar_array);

            %include <cstring.i>
            %cstring_output_allocate(char **OUTPUT, free($1));

            namespace std
            {{
                %template(vectoruc) vector<unsigned char>;
                %template(vectori) vector<int>;
                %template(vectors) vector<std::string>;
                %template(vectorq) vector<{rename.namespace_class("fz_quad")}>;
            }};

            // Make sure that operator++() gets converted to __next__().
            //
            // Note that swig already seems to do:
            //
            //     operator* => __ref__
            //     operator== => __eq__
            //     operator!= => __ne__
            //     operator-> => __deref__
            //
            // Just need to add this method to containers that already have
            // begin() and end():
            //     def __iter__( self):
            //         return CppIterator( self)
            //

            %rename(__increment__) *::operator++;


            %array_functions(unsigned char, bytes);
            ''')

    text += textwrap.dedent(f'''
            %exception {{
                try {{
                    $action
                }}
            ''')
    if not state_.windows:  # Directors not currently supported on Windows.
        text += textwrap.dedent(f'''
                catch (Swig::DirectorException &e) {{
                    SWIG_fail;
                }}
                ''')
    text += textwrap.dedent(f'''
            catch(std::exception& e) {{
                SWIG_exception(SWIG_RuntimeError, e.what());
            }}
            catch(...) {{
                    SWIG_exception(SWIG_RuntimeError, "Unknown exception");
                }}
            }}
            ''')

    text += textwrap.dedent(f'''
            // Ensure SWIG handles OUTPUT params.
            //
            %include "cpointer.i"
            ''')

    if swig_major < 4:
        text += textwrap.dedent(f'''
                // SWIG version is less than 4 so swig is not able to copy
                // across comments from header file into generated code. The
                // next best thing is to use autodoc to make swig at least show
                // some generic information about arg types.
                //
                %feature("autodoc", "3");
                ''')

    text += textwrap.dedent(f'''
            // Tell swig about pdf_clean_file()'s (int,argv)-style args:
            %apply (int ARGC, char **ARGV) {{ (int retainlen, char *retainlist[]) }}
            ''')

    if language == 'python':
        text += textwrap.dedent( '''
                %include pybuffer.i

                /* Convert Python bytes to (const unsigned char*, size_t) pair
                for python_bytes_data(). */
                %pybuffer_binary(const unsigned char* PYTHON_BYTES_DATA, size_t PYTHON_BYTES_SIZE);
                '''
                )

    text += common

    if language == 'python':
        text += textwrap.dedent(f'''
                %pointer_functions(int, pint);

                %pythoncode %{{

                def fz_lookup_metadata_extra(self, key):
                    """
                    Python implementation override of {rename.class_('fz_document')}.lookup_metadata().

                    Returns string or None if not found.
                    """
                    e = new_pint()
                    ret = {rename.ll_fn('fz_lookup_metadata')}(self.m_internal, key, e)
                    e = pint_value(e)
                    if e < 0:
                        return None
                    return ret

                {rename.class_('fz_document')}.{rename.method('fz_document', 'fz_lookup_metadata')} = fz_lookup_metadata_extra
                {rename.fn('fz_lookup_metadata')} = fz_lookup_metadata_extra

                def pdf_lookup_metadata_extra(self, key):
                    """
                    Python implementation override of {rename.class_('pdf_document')}.{rename.method('pdf_document', 'pdf_lookup_metadata')}().

                    Returns string or None if not found.
                    """
                    e = new_pint()
                    ret = {rename.ll_fn('pdf_lookup_metadata')}(self.m_internal, key, e)
                    e = pint_value(e)
                    if e < 0:
                        return None
                    return ret

                {rename.class_('pdf_document')}.{rename.method('pdf_document', 'pdf_lookup_metadata')} = pdf_lookup_metadata_extra
                {rename.fn('pdf_lookup_metadata')} = pdf_lookup_metadata_extra
                ''')

    if language == 'python':
        # Make some additions to the generated Python module.
        #
        # E.g. python wrappers for functions that take out-params should return
        # tuples.
        #
        text += generated.swig_python
        text += textwrap.dedent(f'''
                import re

                # Wrap fz_parse_page_range() to fix SWIG bug where a NULL return
                # value seems to mess up the returned list - we end up with ret
                # containing two elements rather than three, e.g. [0, 2]. This
                # occurs with SWIG-3.0; maybe fixed in SWIG-4?
                #
                w_fz_parse_page_range = {rename.ll_fn('fz_parse_page_range')}
                def {rename.fn('fz_parse_page_range')}(s, n):
                    ret = w_fz_parse_page_range(s, n)
                    if len(ret) == 2:
                        return None, 0, 0
                    else:
                        return ret[0], ret[1], ret[2]

                # Provide native python implementation of format_output_path() (->
                # fz_format_output_path).
                #
                def {rename.fn('fz_format_output_path')}( format, page):
                    m = re.search( '(%[0-9]*d)', format)
                    if m:
                        ret = format[ :m.start(1)] + str(page) + format[ m.end(1):]
                    else:
                        dot = format.rfind( '.')
                        if dot < 0:
                            dot = len( format)
                        ret = format[:dot] + str(page) + format[dot:]
                    return ret

                class IteratorWrap:
                    """
                    This is a Python iterator for containers that have C++-style
                    begin() and end() methods that return iterators.

                    Iterators must have the following methods:

                        __increment__(): move to next item in the container.
                        __ref__(): return reference to item in the container.

                    Must also be able to compare two iterators for equality.

                    """
                    def __init__( self, container):
                        self.container = container
                        self.pos = None
                        self.end = container.end()
                    def __iter__( self):
                        return self
                    def __next__( self):    # for python2.
                        if self.pos is None:
                            self.pos = self.container.begin()
                        else:
                            self.pos.__increment__()
                        if self.pos == self.end:
                            raise StopIteration()
                        return self.pos.__ref__()
                    def next( self):    # for python3.
                        return self.__next__()

                # The auto-generated Python class method
                # {rename.class_('fz_buffer')}.{rename.method('fz_buffer', 'fz_buffer_extract')}() returns (size, data).
                #
                # But these raw values aren't particularly useful to
                # Python code so we change the method to return a Python
                # bytes instance instead, using the special C function
                # buffer_extract_bytes() defined above.
                #
                # The raw values for a buffer are available via
                # fz_buffer_storage().

                def {rename.class_('fz_buffer')}_fz_buffer_extract(self):
                    """
                    Returns buffer data as a Python bytes instance, leaving the
                    buffer empty.
                    """
                    assert isinstance( self, {rename.class_('fz_buffer')})
                    return python_buffer_to_bytes(self.m_internal, clear=1)
                {rename.class_('fz_buffer')}.{rename.method('fz_buffer', 'fz_buffer_extract')} = {rename.class_('fz_buffer')}_fz_buffer_extract
                {rename.fn('fz_buffer_extract')} = {rename.class_('fz_buffer')}_fz_buffer_extract

                def {rename.class_('fz_buffer')}_fz_buffer_extract_copy( self):
                    """
                    Returns buffer data as a Python bytes instance, leaving the
                    buffer unchanged.
                    """
                    assert isinstance( self, {rename.class_('fz_buffer')})
                    return python_buffer_to_bytes(self.m_internal, clear=0)
                {rename.class_('fz_buffer')}.{rename.method('fz_buffer', 'fz_buffer_extract_copy')}  = {rename.class_('fz_buffer')}_fz_buffer_extract_copy
                {rename.fn('fz_buffer_extract_copy')} = {rename.class_('fz_buffer')}_fz_buffer_extract_copy

                def fz_buffer_storage_memoryview( buffer, writable=False):
                    """
                    Returns a read-only or writable Python `memoryview` onto
                    `fz_buffer` data. This relies on `buffer` existing and
                    not changing size while the `memoryview` is used.
                    """
                    return python_buffer_to_memoryview( buffer.m_internal, writable)
                {rename.class_('fz_buffer')}.{rename.method('fz_buffer', 'fz_buffer_storage_memoryview')}  = fz_buffer_storage_memoryview

                # Overwrite wrappers for fz_new_buffer_from_copied_data() to
                # take Python `bytes` instance.
                #
                def {rename.fn('fz_new_buffer_from_copied_data')}(bytes_):
                    buffer_ = {rename.ll_fn('fz_new_buffer_from_copied_data')}(python_bytes_data(bytes_), len(bytes_))
                    return {rename.class_('fz_buffer')}(buffer_)
                {rename.class_('fz_buffer')}.{rename.method('fz_buffer', 'fz_new_buffer_from_copied_data')} = {rename.fn('fz_new_buffer_from_copied_data')}


                def {rename.fn('pdf_dict_getl')}(obj, *tail):
                    """
                    Python implementation of pdf_dict_getl(fz_context *ctx,
                    pdf_obj *obj, ...), because SWIG doesn't handle variadic
                    args.
                    """
                    for key in tail:
                        if not obj.m_internal:
                            break
                        obj = obj.pdf_dict_get(key)
                    assert isinstance(obj, {rename.class_('pdf_obj')})
                    return obj
                {rename.class_('pdf_obj')}.{rename.method('pdf_obj', 'pdf_dict_getl')} = {rename.fn('pdf_dict_getl')}

                def {rename.fn('pdf_dict_putl')}(obj, val, *tail):
                    """
                    Python implementation of pdf_dict_putl(fz_context *ctx,
                    pdf_obj *obj, pdf_obj *val, ...) because SWIG doesn't
                    handle variadic args.
                    """
                    if obj.{rename.method('pdf_obj', 'pdf_is_indirect')}():
                        obj = obj.{rename.method('pdf_obj', 'pdf_resolve_indirect_chain')}()
                    if not obj.{rename.method('pdf_obj', 'pdf_is_dict')}():
                        raise Exception(f'not a dict: {{obj}}')
                    if not tail:
                        return
                    doc = obj.{rename.method('pdf_obj', 'pdf_get_bound_document')}()
                    for key in tail[:-1]:
                        next_obj = obj.{rename.method('pdf_obj', 'pdf_dict_get')}(key)
                        if not next_obj.m_internal:
                            # We have to create entries
                            next_obj = doc.{rename.method('pdf_obj', 'pdf_new_dict')}(1)
                            obj.{rename.method('pdf_obj', 'pdf_dict_put')}(key, next_obj)
                        obj = next_obj
                    key = tail[-1]
                    obj.{rename.method('pdf_obj', 'pdf_dict_put')}(key, val)
                {rename.class_('pdf_obj')}.{rename.method('pdf_obj', 'pdf_dict_putl')} = {rename.fn('pdf_dict_putl')}

                def {rename.fn('pdf_dict_putl_drop')}(obj, *tail):
                    raise Exception('mupdf.{rename.fn('pdf_dict_putl_drop')}() is unsupported and unnecessary in Python because reference counting is automatic. Instead use mupdf.{rename.fn('pdf_dict_putl')}().')
                {rename.class_('pdf_obj')}.{rename.method('pdf_obj', 'pdf_dict_putl_drop')} = {rename.fn('pdf_dict_putl_drop')}

                def {rename.ll_fn('pdf_set_annot_color')}(annot, color):
                    """
                    Python implementation of pdf_set_annot_color() using
                    {rename.ll_fn('pdf_set_annot_color2')}().
                    """
                    if isinstance(color, float):
                        {rename.ll_fn('pdf_set_annot_color2')}(annot, 1, color, 0, 0, 0)
                    elif len(color) == 1:
                        {rename.ll_fn('pdf_set_annot_color2')}(annot, 1, color[0], 0, 0, 0)
                    elif len(color) == 2:
                        {rename.ll_fn('pdf_set_annot_color2')}(annot, 2, color[0], color[1], 0, 0)
                    elif len(color) == 3:
                        {rename.ll_fn('pdf_set_annot_color2')}(annot, 3, color[0], color[1], color[2], 0)
                    elif len(color) == 4:
                        {rename.ll_fn('pdf_set_annot_color2')}(annot, 4, color[0], color[1], color[2], color[3])
                    else:
                        raise Exception( f'Unexpected color should be float or list of 1-4 floats: {{color}}')

                # Override {rename.fn('pdf_set_annot_color')}() to use the above.
                def {rename.fn('pdf_set_annot_color')}(self, color):
                    return {rename.ll_fn('pdf_set_annot_color')}(self.m_internal, color)
                {rename.class_('pdf_annot')}.{rename.method('pdf_annot', 'pdf_set_annot_color')} = {rename.fn('pdf_set_annot_color')}

                def {rename.ll_fn('pdf_set_annot_interior_color')}(annot, color):
                    """
                    Python version of pdf_set_annot_color() using
                    pdf_set_annot_color2().
                    """
                    if isinstance(color, float):
                        {rename.ll_fn('pdf_set_annot_interior_color2')}(annot, 1, color, 0, 0, 0)
                    elif len(color) == 1:
                        {rename.ll_fn('pdf_set_annot_interior_color2')}(annot, 1, color[0], 0, 0, 0)
                    elif len(color) == 2:
                        {rename.ll_fn('pdf_set_annot_interior_color2')}(annot, 2, color[0], color[1], 0, 0)
                    elif len(color) == 3:
                        {rename.ll_fn('pdf_set_annot_interior_color2')}(annot, 3, color[0], color[1], color[2], 0)
                    elif len(color) == 4:
                        {rename.ll_fn('pdf_set_annot_interior_color2')}(annot, 4, color[0], color[1], color[2], color[3])
                    else:
                        raise Exception( f'Unexpected color should be float or list of 1-4 floats: {{color}}')

                # Override {rename.fn('pdf_set_annot_interior_color')}() to use
                # the above.
                def {rename.fn('pdf_set_annot_interior_color')}(self, color):
                    return {rename.ll_fn('pdf_set_annot_interior_color')}(self.m_internal, color)
                {rename.class_('pdf_annot')}.{rename.method('pdf_annot', 'pdf_set_annot_interior_color')} = {rename.fn('pdf_set_annot_interior_color')}

                # Override {rename.fn('fz_fill_text')}() to handle color as a Python tuple/list.
                def {rename.fn('fz_fill_text')}(dev, text, ctm, colorspace, color, alpha, color_params):
                    """
                    Python version of {rename.fn('fz_fill_text')}() using {rename.fn('fz_fill_text2')}().
                    """
                    color = tuple(color) + (0,) * (4-len(color))
                    assert len(color) == 4, f'color not len 4: len={{len(color)}}: {{color}}'
                    return {rename.fn('fz_fill_text2')}(dev, text, ctm, colorspace, *color, alpha, color_params)

                {rename.class_('fz_device')}.{rename.method('fz_device', 'fz_fill_text')} = {rename.fn('fz_fill_text')}

                # Override mupdf_convert_color() to return (rgb0, rgb1, rgb2, rgb3).
                def {rename.ll_fn('fz_convert_color')}( ss, sv, ds, is_, params):
                    """
                    Python version of {rename.ll_fn('fz_convert_color')}.

                    `sv` should be a float or list of 1-4 floats or a SWIG
                    representation of a float*.

                    Returns (dv0, dv1, dv2, dv3).
                    """
                    dv = {rename.fn('fz_convert_color2_v')}()
                    if isinstance( sv, float):
                       {rename.ll_fn('fz_convert_color2')}( ss, sv, 0.0, 0.0, 0.0, ds, dv, is_, params)
                    elif isinstance( sv, (tuple, list)):
                        sv2 = tuple(sv) + (0,) * (4-len(sv))
                        {rename.ll_fn('fz_convert_color2')}( ss, *sv2, ds, dv, is_, params)
                    else:
                        # Assume `sv` is SWIG representation of a `float*`.
                        {rename.ll_fn('fz_convert_color2')}( ss, sv, ds, dv, is_, params)
                    return dv.v0, dv.v1, dv.v2, dv.v3

                def {rename.fn('fz_convert_color')}( ss, sv, ds, is_, params):
                    """
                    Python version of {rename.fn('fz_convert_color')}.
                    `sv` should be a float or list of 1-4 floats.
                    Returns (dv0, dv1, dv2, dv3).
                    """
                    return {rename.ll_fn('fz_convert_color')}( ss.m_internal, sv, ds.m_internal, is_.m_internal, params.internal())
                {rename.class_('fz_colorspace')}.{rename.method('fz_colorspace', 'fz_convert_color')} = {rename.fn('fz_convert_color')}

                # Override set_warning_callback() and set_error_callback() to
                # use Python classes derived from our SWIG Director classes
                # SetWarningCallback and SetErrorCallback (defined in C), so
                # that fnptrs can call Python code.
                #
                set_warning_callback_s = None
                set_error_callback_s = None

                def set_warning_callback2( printfn):
                    class Callback( SetWarningCallback):
                        # SWIG renames print() to _print().
                        def _print( self, message):
                            printfn( message)
                    global set_warning_callback_s
                    set_warning_callback_s = Callback()

                # Override set_error_callback().
                def set_error_callback2( printfn):
                    class Callback( SetErrorCallback):
                        # SWIG renames print() to _print().
                        def _print( self, message):
                            printfn( message)
                    global set_error_callback_s
                    set_error_callback_s = Callback()

                {rename.fn('fz_set_warning_callback')} = set_warning_callback2
                {rename.fn('fz_set_error_callback')} = set_error_callback2

                # Direct access to fz_pixmap samples.
                def {rename.fn('fz_pixmap_samples2')}( pixmap):
                    """
                    Returns a writable Python `memoryview` for a `fz_pixmap`.
                    """
                    assert isinstance( pixmap, {rename.class_('fz_pixmap')})
                    ret = python_memoryview_from_memory(
                            {rename.fn('fz_pixmap_samples')}( pixmap),
                            {rename.fn('fz_pixmap_stride')}( pixmap) * {rename.fn('fz_pixmap_height')}( pixmap),
                            1, # writable
                            )
                    return ret
                {rename.class_('fz_pixmap')}.{rename.method('fz_pixmap', 'fz_pixmap_samples2')} = {rename.fn('fz_pixmap_samples2')}

                # Avoid potential unsafe use of variadic args by forcing a
                # single arg and escaping all '%' characters. (Passing ('%s',
                # text) does not work - results in "(null)" being output.)
                #
                {rename.ll_fn('fz_warn')}_original = {rename.ll_fn('fz_warn')}
                def {rename.ll_fn('fz_warn')}( text):
                    assert isinstance( text, str)
                    text = text.replace( '%', '%%')
                    return {rename.ll_fn('fz_warn')}_original( text)
                #warn = mfz_warn

                # Force use of pdf_field_name2() instead of pdf_field_name()
                # because the latter returns a buffer that must be freed by the
                # caller.
                {rename.ll_fn('pdf_field_name')} = {rename.ll_fn('pdf_field_name2')}
                {rename.fn('pdf_field_name')} = {rename.fn('pdf_field_name2')}
                {rename.class_('pdf_obj')}.{rename.method('pdf_obj', 'pdf_field_name')} = {rename.class_('pdf_obj')}.{rename.method('pdf_obj', 'pdf_field_name2')}
                ''')

        # Add __iter__() methods for all classes with begin() and end() methods.
        #
        for classname in generated.container_classnames:
            text += f'{classname}.__iter__ = lambda self: IteratorWrap( self)\n'

        # For all wrapper classes with a to_string() method, add a __str__()
        # method to the underlying struct's Python class, which calls
        # to_string_<structname>().
        #
        # E.g. this allows Python code to print a mupdf.fz_rect instance.
        #
        # [We could instead call our generated to_string() and rely on overloading,
        # but this will end up switching on the type in the SWIG code.]
        #
        for struct_name in generated.to_string_structnames:
            text += f'{struct_name}.__str__ = lambda s: to_string_{struct_name}(s)\n'

        # For all wrapper classes with a to_string() method, add a __str__() method
        # to the Python wrapper class, which calls the class's to_string() method.
        #
        # E.g. this allows Python code to print a mupdf.Rect instance.
        #
        for struct_name in generated.to_string_structnames:
            text += f'{rename.class_(struct_name)}.__str__ = lambda self: self.to_string()\n'

        text += '%}\n'

    text2_code = textwrap.dedent( '''
            ''')

    if text2_code.strip():
        text2 = textwrap.dedent( f'''
                %{{
                    #include "mupdf/fitz.h"
                    #include "mupdf/classes.h"
                    #include "mupdf/classes2.h"
                    #include <vector>

                    {text2_code}
                %}}

                %include std_vector.i

                namespace std
                {{
                    %template(vectori) vector<int>;
                }};

                {text2_code}
                ''')
    else:
        text2 = ''

    if 1:   # lgtm [py/constant-conditional-expression]
        # This is a horrible hack to avoid swig failing because
        # include/mupdf/pdf/object.h defines an enum which contains a #include.
        #
        # Would like to pre-process files in advance so that swig doesn't see
        # the #include, but this breaks swig in a different way - swig cannot
        # cope with some code in system headers.
        #
        # So instead we copy include/mupdf/pdf/object.h into
        # {build_dirs.dir_mupdf}/platform/python/include/mupdf/pdf/object.h,
        # manually expanding the #include using a Python .replace() call. Then
        # we specify {build_dirs.dir_mupdf}/platform/python/include as the
        # first include path so that our modified mupdf/pdf/object.h will get
        # included in preference to the original.
        #
        os.makedirs(f'{build_dirs.dir_mupdf}/platform/python/include/mupdf/pdf', exist_ok=True)
        with open( f'{build_dirs.dir_mupdf}/include/mupdf/pdf/object.h') as f:
            o = f.read()
        with open( f'{build_dirs.dir_mupdf}/include/mupdf/pdf/name-table.h') as f:
            name_table_h = f.read()
        oo = o.replace( '#include "mupdf/pdf/name-table.h"\n', name_table_h)
        assert oo != o
        jlib.update_file( oo, f'{build_dirs.dir_mupdf}/platform/python/include/mupdf/pdf/object.h')

    swig_i      = f'{build_dirs.dir_mupdf}/platform/{language}/mupdfcpp_swig.i'
    include1    = f'{build_dirs.dir_mupdf}/include/'
    include2    = f'{build_dirs.dir_mupdf}/platform/c++/include'
    swig_cpp    = f'{build_dirs.dir_mupdf}/platform/{language}/mupdfcpp_swig.cpp'
    swig_py     = f'{build_dirs.dir_so}/mupdf.py'

    swig2_i     = f'{build_dirs.dir_mupdf}/platform/{language}/mupdfcpp2_swig.i'
    swig2_cpp   = f'{build_dirs.dir_mupdf}/platform/{language}/mupdfcpp2_swig.cpp'
    swig2_py    = f'{build_dirs.dir_so}/mupdf2.py'

    os.makedirs( f'{build_dirs.dir_mupdf}/platform/{language}', exist_ok=True)
    os.makedirs( f'{build_dirs.dir_so}', exist_ok=True)
    util.update_file_regress( text, swig_i, check_regress)
    if text2:
        util.update_file_regress( text2, swig2_i, check_regress)
    else:
        jlib.update_file( '', swig2_i)

    # Disable some unhelpful SWIG warnings. Must not use -Wall as it overrides
    # all warning disables.
    disable_swig_warnings = [
            201,    # Warning 201: Unable to find 'stddef.h'
            314,    # Warning 314: 'print' is a python keyword, renaming to '_print'
            302,    # Warning 302: Identifier 'pdf_annot_type' redefined (ignored),
            312,    # Warning 312: Nested union not currently supported (ignored).
            321,    # Warning 321: 'max' conflicts with a built-in name in python
            322,    # Warning 322: Redundant redeclaration of 'pdf_annot',
            362,    # Warning 362: operator= ignored
            451,    # Warning 451: Setting a const char * variable may leak memory.
            503,    # Warning 503: Can't wrap 'operator <<' unless renamed to a valid identifier.
            512,    # Warning 512: Overloaded method mupdf::DrawOptions::internal() const ignored, using non-const method mupdf::DrawOptions::internal() instead.
            509,    # Warning 509: Overloaded method mupdf::FzAaContext::FzAaContext(::fz_aa_context const) effectively ignored,
            560,    # Warning 560: Unknown Doxygen command: d.
            ]

    disable_swig_warnings = [ '-' + str( x) for x in disable_swig_warnings]
    disable_swig_warnings = '-w' + ','.join( disable_swig_warnings)

    # Preserve any existing file `swig_cpp`, so that we can restore the
    # mtime if SWIG produces an unchanged file. This then avoids unnecessary
    # recompilation.
    #
    # 2022-11-16: Disabled this, because it can result in continuous
    # unnecessary rebuilds, e.g. if .cpp is older than a mupdf header.
    #
    swig_cpp_old = None
    if 0 and os.path.exists( swig_cpp):
        swig_cpp_old = f'{swig_cpp}-old'
        jlib.copy( swig_cpp, swig_cpp_old)

    if language == 'python':
        # Need -D_WIN32 on Windows because as of 2022-03-17, C++ code for
        # SWIG Directors support doesn't work on Windows so is inside #ifndef
        # _WIN32...#endif.
        #
        # Maybe use '^' on windows as equivalent to unix '\\' for multiline
        # ending?
        def make_command( module, cpp, swig_i):
            cpp = os.path.relpath( cpp)
            swig_i = os.path.relpath( swig_i)
            command = (
                    textwrap.dedent(
                    f'''
                    "{swig_command}"
                        {"-D_WIN32" if state_.windows else ""}
                        -c++
                        {"-doxygen" if swig_major >= 4 else ""}
                        -python
                        -Wextra
                        {disable_swig_warnings}
                        -module {module}
                        -outdir {os.path.relpath(build_dirs.dir_so)}
                        -o {cpp}
                        -includeall
                        -I{os.path.relpath(build_dirs.dir_mupdf)}/platform/python/include
                        -I{os.path.relpath(include1)}
                        -I{os.path.relpath(include2)}
                        -ignoremissing
                        {swig_i}
                    ''').strip().replace( '\n', "" if state_.windows else " \\\n")
                    )
            return command

        def modify_py( rebuilt, swig_py, do_enums):
            if not rebuilt:
                return
            swig_py_leaf = os.path.basename( swig_py)
            assert swig_py_leaf.endswith( '.py')
            so = f'_{swig_py_leaf[:-3]}.so'
            swig_py_tmp = f'{swig_py}-'
            jlib.remove( swig_py_tmp)
            os.rename( swig_py, swig_py_tmp)
            with open( swig_py_tmp) as f:
                swig_py_content = f.read()

            if state_.windows:
                jlib.log('Adding prefix to {swig_cpp=}')
                prefix = ''
                postfix = ''
                with open( swig_cpp) as f:
                    swig_py_content = prefix + swig_py_content + postfix

            if do_enums:
                # Change all our PDF_ENUM_NAME_* enums so that they are actually
                # PdfObj instances so that they can be used like any other PdfObj.
                #
                #jlib.log('{len(generated.c_enums)=}')
                for enum_type, enum_names in generated.c_enums.items():
                    for enum_name in enum_names:
                        if enum_name.startswith( 'PDF_ENUM_NAME_'):
                            swig_py_content += f'{enum_name} = {rename.class_("pdf_obj")}( obj_enum_to_obj( {enum_name}))\n'

            with open( swig_py_tmp, 'w') as f:
                f.write( swig_py_content)
            os.rename( swig_py_tmp, swig_py)

        if text2:
            # Make mupdf2, for mupdfpy optimisations.
            jlib.log( 'Running SWIG to generate mupdf2 .cpp')
            command = make_command( 'mupdf2', swig2_cpp, swig2_i)
            rebuilt = jlib.build(
                    (swig2_i, include1, include2),
                    (swig2_cpp, swig2_py),
                    command,
                    force_rebuild,
                    )
            modify_py( rebuilt, swig2_py, do_enums=False)
        else:
            jlib.update_file( '', swig2_cpp)
            jlib.remove( swig2_py)

        # Make main mupdf .so.
        command = make_command( 'mupdf', swig_cpp, swig_i)
        rebuilt = jlib.build(
                (swig_i, include1, include2),
                (swig_cpp, swig_py),
                command,
                force_rebuild,
                )
        modify_py( rebuilt, swig_py, do_enums=True)


    elif language == 'csharp':
        outdir = os.path.relpath(f'{build_dirs.dir_mupdf}/platform/csharp')
        os.makedirs(outdir, exist_ok=True)
        # Looks like swig comes up with 'mupdfcpp_swig_wrap.cxx' leafname.
        #
        # We include platform/python/include in order to pick up the modified
        # include/mupdf/pdf/object.h that we generate elsewhere.
        dllimport = 'mupdfcsharp.so'
        if state_.windows:
            # Would like to specify relative path to .dll with:
            #   dllimport = os.path.relpath( f'{build_dirs.dir_so}/mupdfcsharp.dll')
            # but Windows/.NET doesn't seem to support this, despite
            # https://stackoverflow.com/questions/31807289 "how can i add a
            # swig generated c dll reference to a c sharp project".
            #
            dllimport = 'mupdfcsharp.dll'
        command = (
                textwrap.dedent(
                f'''
                "{swig_command}"
                    {"-D_WIN32" if state_.windows else ""}
                    -c++
                    -csharp
                    -Wextra
                    {disable_swig_warnings}
                    -module mupdf
                    -namespace mupdf
                    -dllimport {dllimport}
                    -outdir {outdir}
                    -outfile mupdf.cs
                    -o {os.path.relpath(swig_cpp)}
                    -includeall
                    -I{os.path.relpath(build_dirs.dir_mupdf)}/platform/python/include
                    -I{os.path.relpath(include1)}
                    -I{os.path.relpath(include2)}
                    -ignoremissing
                    {os.path.relpath(swig_i)}
                ''').strip().replace( '\n', "" if state_.windows else "\\\n")
                )
        rebuilt = jlib.build(
                (swig_i, include1, include2),
                (f'{outdir}/mupdf.cs', os.path.relpath(swig_cpp)),
                command,
                force_rebuild,
                )
        # fixme: use <rebuilt> line with language=='python' to avoid multiple
        # modifications to unchanged mupdf.cs?
        #
        # For classes that have our to_string() method, override C#'s
        # ToString() to call to_string().
        with open(f'{outdir}/mupdf.cs') as f:
            cs = f.read()
        cs2 = re.sub(
                '(( *)public string to_string[(][)])',
                '\\2public override string ToString() { return to_string(); }\n\\1',
                cs,
                )
        jlib.log('{len(cs)=}')
        jlib.log('{len(cs2)=}')
        assert cs2 != cs, f'Failed to add toString() methods.'
        jlib.log('{len(generated.swig_csharp)=}')
        assert len(generated.swig_csharp)
        cs2 += generated.swig_csharp
        jlib.log( 'Updating cs2 => {build_dirs.dir_so}/mupdf.cs')
        jlib.update_file(cs2, f'{build_dirs.dir_so}/mupdf.cs')
        #jlib.copy(f'{outdir}/mupdf.cs', f'{build_dirs.dir_so}/mupdf.cs')
        jlib.log('{rebuilt=}')

    else:
        assert 0

    if swig_cpp_old:
        with open( swig_cpp_old) as f:
            swig_cpp_contents_old = f.read()
        with open(swig_cpp) as f:
            swig_cpp_contents_new = f.read()
        if swig_cpp_contents_new == swig_cpp_contents_old:
            # File <swig_cpp> unchanged, so restore the mtime to avoid
            # unnecessary recompilation.
            jlib.log( 'File contents unchanged, copying {swig_cpp_old=} => {swig_cpp=}')
            jlib.rename( swig_cpp_old, swig_cpp)


def test_swig():
    '''
    For testing different swig .i constructs.
    '''
    test_i = textwrap.dedent('''
            %include argcargv.i

            %apply (int ARGC, char **ARGV) { (int retainlen, const char **retainlist) }
            %apply (int ARGC, char **ARGV) { (const char **retainlist, int retainlen) }
            %apply (int ARGC, char **ARGV) { (const char *retainlist[], int retainlen) }

            %clear double a, int ARGC, char **ARGV;
            %clear double a, int argc, char *argv[];
            %clear int ARGC, char **ARGV;
            %clear (double a, int ARGC, char **ARGV);
            %clear (double a, int argc, char *argv[]);
            %clear (int ARGC, char **ARGV);
            %clear int retainlen, const char **retainlist;

            int bar( int argc, char* argv[]);
            int foo( double a, int argc, char* argv[]);

            int qwe( double a, int argc, const char** argv);

            void ppdf_clean_file( char *infile, char *outfile, char *password, pdf_write_options *opts, int retainlen, const char **retainlist);
            void ppdf_clean_file2(char *infile, char *outfile, char *password, pdf_write_options *opts, const char **retainlist, int retainlen);
            void ppdf_clean_file3(char *infile, char *outfile, char *password, pdf_write_options *opts, const char *retainlist[], int retainlen);

            ''')
    jlib.update_file( test_i, 'test.i')

    jlib.system( textwrap.dedent(
            '''
            swig
                -Wall
                -c++
                -python
                -module test
                -outdir .
                -o test.cpp
                test.i
            ''').replace( '\n', ' \\\n')
            )







mupdf-1.21.1-source/scripts/wrap/util.py

'''
Utility fns.
'''

import os

import jlib

def clip( text, prefixes, suffixes=''):
    '''
    Returns <text> with prefix(s) and suffix(s) removed if present.
    '''
    if isinstance( prefixes, str):
        prefixes = prefixes,
    if isinstance( suffixes, str):
        suffixes = suffixes,
    while 1:
        for prefix in prefixes:
            if text.startswith( prefix):
                text = text[ len( prefix):]
                break
        else:
            break
    while 1:
        for suffix in suffixes:
            if suffix and text.endswith( suffix):
                text = text[ :-len( suffix)]
                break
        else:
            break
    return text


def update_file_regress( text, filename, check_regression):
    '''
    Behaves like jlib.update_file(), but if check_regression is true and
    <filename> already exists with different content from <text>, we show a
    diff and raise an exception.
    '''
    text_old = jlib.update_file( text, filename, check_regression)
    if text_old:
        jlib.log( 'jlib.update_file() => {len(text_old)=}. {filename=} {check_regression}')
    if check_regression:
        if text_old is not None:
            # Existing content differs and <check_regression> is true.
            with open( f'{filename}-2', 'w') as f:
                f.write( text)
            jlib.log( 'Output would have changed: {filename}')
            jlib.system( f'diff -u {filename} {filename}-2', verbose=True, raise_errors=False, prefix=f'diff {os.path.relpath(filename)}: ', out='log')
            return Exception( f'Output would have changed: {filename}')
        else:
            jlib.log( 'Generated file unchanged: {filename}')







mupdf-1.21.1-source/setup.py

#!/usr/bin/env python3

'''
Installation script for MuPDF Python bindings, using scripts/pipcl.py.

Notes:

    When building an sdist (e.g. with 'pip sdist'), we use clang-python to
    generate C++ source which is then included in the sdist.

    This allows wheels to be built from an sdist without requiring clang-python
    to be installed.


Internal testing only - environmental variables:

    MUPDF_SETUP_BUILD_DIR
        Overrides the default build directory.

    MUPDF_SETUP_USE_CLANG_PYTHON
        Affects whether we use clang-python when building.

        If set, must be '0' or '1', and we override the default and do not
        ('0') / do ('1') use clang-python to generate C++ source code from
        MuPDF headers.

        If we are an sdist we default to not re-generating C++ - the generated
        files will be already available in platform/c++/. Otherwise we default
        to generating C++ source code.

    MUPDF_SETUP_USE_SWIG
        If set, must be '0' or '1', and we do not ('0') / do ('1') attempt to
        run swig.
'''

import os
import platform
import re
import subprocess
import sys
import time


def log(text=''):
    for line in text.split('\n'):
        print(f'mupdf:setup.py: {line}')
    sys.stdout.flush()

def cache(function):
    '''
    Simple (and probably unnecessary) caching decorator.
    '''
    cache = {}
    def wrapper(*args):
        if not args in cache:
            cache[args] = function()
        return cache[args]
    return wrapper

@cache
def root_dir():
    return os.path.dirname(os.path.abspath(__file__))

@cache
def windows():
    s = platform.system()
    return s == 'Windows' or s.startswith('CYGWIN')

@cache
def build_dir():
    # This is x86/x64-specific.
    #
    # We generate 32 or 64-bit binaries to match whatever Python we
    # are running under.
    #
    ret = os.environ.get('MUPDF_SETUP_BUILD_DIR')
    if ret is None:
        cpu = 'x32' if sys.maxsize == 2**31 - 1 else 'x64'
        python_version = '.'.join(platform.python_version().split('.')[:2])
        ret = f'{root_dir()}/build/shared-release-{cpu}-py{python_version}'
    return ret

@cache
def in_sdist():
    return os.path.exists(f'{root_dir()}/PKG-INFO')

sys.path.append(f'{root_dir()}/scripts')
import pipcl


@cache
def mupdf_version():
    '''
    Returns version string.

    If $MUPDF_SETUP_VERSION is set we use it directly, asserting that it starts
    with the version string defined in include/mupdf/fitz/version.h.

    Otherwise if we are in an sdist ('PKG-INFO' exists) we use its
    version. We assert that this starts with the base version in
    include/mupdf/fitz/version.h.

    Otherwise we generate a version string by appending the current date and
    time to the base version in include/mupdf/fitz/version.h. For example
    '1.18.0.20210330.1800'.
    '''
    with open(f'{root_dir()}/include/mupdf/fitz/version.h') as f:
        text = f.read()
    m = re.search('\n#define FZ_VERSION "([^"]+)"\n', text)
    assert m
    base_version = m.group(1)

    # If MUPDF_SETUP_VERSION exists, use it.
    #
    ret = os.environ.get('MUPDF_SETUP_VERSION')
    if ret:
        log(f'Using version from $MUPDF_SETUP_VERSION: {ret}')
        assert ret.startswith(base_version)
        return ret

    # If we are in an sdist, so use the version from the PKG-INFO file.
    #
    if in_sdist():
        items = pipcl.parse_pkg_info('PKG-INFO')
        assert items['Name'] == 'mupdf'
        ret = items['Version']
        #log(f'Using version from PKG-INFO: {ret}')
        assert ret.startswith(base_version)
        return ret

    # If we get here, we are in a source tree.
    #
    # We use the MuPDF version with a unique(ish) suffix based on the current
    # date and time, so we can make multiple Python releases without requiring
    # an increment to the MuPDF version.
    #
    # This also allows us to easily experiment on test.pypi.org.
    #
    ret = base_version + time.strftime(".%Y%m%d.%H%M")
    #log(f'Have created version number: {ret}')
    return ret


def git_info():
    '''
    Returns (current, origin, diff):
        current: git id from 'git show'.
        origin: git id from 'git show origin'.
        diff: diff relative to current.
    '''
    def get_id(command):
        text = subprocess.check_output(command, shell=True, cwd=root_dir())
        text = text.decode('utf8')
        text = text.split('\n', 1)[0]
        text = text.split(' ', 1)[0]
        return text
    current = get_id('git show --pretty=oneline')
    origin = get_id('git show --pretty=oneline origin')
    diff = subprocess.check_output(f'cd {root_dir()} && git diff', shell=True).decode('utf8')
    return current, origin, diff


def get_flag(name, default):
    '''
    name:
        Name of environmental variable.
    default:
        Value to return if <name> undefined.
    Returns False if name is '0', True if name is '1', <default> if
    undefined. Otherwise assert fails.
    '''
    value = os.environ.get(name)
    if value is None:
        ret = default
    elif value == '0':
        ret = False
    elif value == '1':
        ret = True
    else:
        assert 0, f'If set, ${name} must be "0" or "1", but is: {value!r}'
    log(f'name={name} default={default} value={value} ret={ret}')
    return ret


# pipcl Callbacks.
#

def sdist():
    '''
    pipcl callback. We run './scripts/mupdfwrap.py -b 0' to create C++ files
    etc using clang-python, and return these generated files plus all files
    known to git. [This allows sdists to be used to generate wheels etc on
    machines without clang-python.]
    '''
    assert os.path.exists(f'{root_dir()}/.git'), f'Cannot make sdist because not a git checkout: {root_dir()}'

    # Create 'git-info' file containing git ids that identify this tree. For
    # the moment this is a simple text format, but we could possibly use pickle
    # instead, depending on whether we want to include more information, e.g.
    # diff relative to origin.
    #
    git_id, git_id_origin, git_diff = git_info()
    with open(f'{root_dir()}/git-info', 'w') as f:
        f.write(f'git-id: {git_id}\n')
        f.write(f'git-id-origin: {git_id_origin}\n')
        f.write(f'git-diff:\n{git_diff}\n')

    paths = pipcl.git_items( root_dir(), submodules=True)

    # Build C++ files and SWIG C code for inclusion in sdist, so that it can be
    # used on systems without clang-python or SWIG.
    #
    use_clang_python = get_flag('MUPDF_SETUP_USE_CLANG_PYTHON', True)
    use_swig = get_flag('MUPDF_SETUP_USE_SWIG', True)
    b = ''
    if use_clang_python:
        b += '0'
    if use_swig:
        b += '2'
    extra = ' --swig-windows-auto' if windows() else ''
    command = '' if os.getcwd() == root_dir() else f'cd {os.path.relpath(root_dir())} && '
    command += f'{sys.executable} ./scripts/mupdfwrap.py{extra} -d {build_dir()} -b "{b}"'
    log(f'Running: {command}')
    subprocess.check_call(command, shell=True)
    paths += [
            'build/shared-release/mupdf.py',
            'git-info',
            'platform/c++/generated.pickle',
            'platform/c++/implementation/classes.cpp',
            'platform/c++/implementation/classes2.cpp',
            'platform/c++/implementation/exceptions.cpp',
            'platform/c++/implementation/functions.cpp',
            'platform/c++/implementation/internal.cpp',
            'platform/c++/include/mupdf/classes.h',
            'platform/c++/include/mupdf/classes2.h',
            'platform/c++/include/mupdf/exceptions.h',
            'platform/c++/include/mupdf/functions.h',
            'platform/c++/include/mupdf/internal.h',
            'platform/c++/windows_mupdf.def',
            'platform/python/mupdfcpp_swig.cpp',
            ]
    return paths


def build():
    '''
    pipcl callback. Build MuPDF C, C++ and Python libraries and return list of
    created files.
    '''
    # If we are an sdist, default to not trying to run clang-python - the
    # generated files will already exist, and installing/using clang-python
    # might be tricky.
    #
    use_clang_python = get_flag('MUPDF_SETUP_USE_CLANG_PYTHON', not in_sdist())
    use_swig = get_flag('MUPDF_SETUP_USE_SWIG', True)

    b = ''
    if not windows():
        b = 'm'     # Build C library.
    if use_clang_python:
        b += '0'    # Build C++ source.
    b += '1'        # Build C++ library (also contains C library on Windows).
    if use_swig:
        b += '2'    # Build SWIG-generated source.
    b += '3'        # Build SWIG library _mupdf.so.

    command = '' if root_dir() == os.getcwd() else f'cd {os.path.relpath(root_dir())} && '
    command += (
            f'"{sys.executable}" ./scripts/mupdfwrap.py'
            f'{" --swig-windows-auto" if windows() else ""}'
            f' -d {build_dir()}'
            f' -b {b}'
            )

    do_build = os.environ.get('MUPDF_SETUP_DO_BUILD')
    if do_build == '0':
        # This is a hack for testing.
        log(f'Not doing build because $MUPDF_SETUP_DO_BUILD={do_build}')
    else:
        log(f'build(): Building MuPDF C, C++ and Python libraries with: {command}')
        subprocess.check_call(command, shell=True)

    # Return generated files to install or copy into wheel.
    #
    if windows():
        infix = '' if sys.maxsize == 2**31 - 1 else '64'
        names = [
                f'mupdfcpp{infix}.dll', # C and C++.
                '_mupdf.pyd',           # Python internals.
                'mupdf.py',             # Python.
                ]
    else:
        names = [
                'libmupdf.so',      # C.
                'libmupdfcpp.so',   # C++.
                '_mupdf.so',        # Python internals.
                'mupdf.py',         # Python.
                ]
    paths = []
    for name in names:
        paths.append((f'{build_dir()}/{name}', name))

    log(f'build(): returning: {paths}')
    return paths


def clean(all_):
    if all_:
        return [
                'build',
                'platform/win32/Release',
                'platform/win32/ReleaseDLL',
                'platform/win32/Win32',
                'platform/win32/x64',
                ]
    else:
        # Ideally we would return selected directories in platform/win32/ if on
        # Windows, but that would get a little involved.
        #
        return build_dir()


# Setup pipcl.
#
description = """
Summary
-------

* Python bindings for the MuPDF PDF library.
* A python module called ``mupdf``.
* Generated from the MuPDF C++ API, which is itself generated from the MuPDF C API.
* Provides Python functions that wrap most ``fz_`` and ``pdf_`` functions.
* Provides Python classes that wrap most ``fz_`` and ``pdf_`` structs.

  * Class methods provide access to most of the underlying C API functions (except for functions that don't take struct args such as ``fz_strlcpy()``).
* MuPDF's ``setjmp``/``longjmp`` exceptions are converted to Python exceptions.
* Functions and methods do not take ``fz_context`` arguments. (Automatically-generated per-thread contexts are used internally.)
* Wrapper classes automatically handle reference counting of the underlying structs (with internal calls to ``fz_keep_*()`` and ``fz_drop_*()``).
* Support for MuPDF function pointers with SWIG Director classes, allowing MuPDF to call Python callbacks.
* Provides a small number of extensions beyond the basic C API:

  * Some generated classes have extra support for iteration.
  * Some custom class methods and constructors.
  * Simple 'POD' structs have ``__str__()`` methods, for example ``mupdf.Rect`` is represented like: ``(x0=90.51 y0=160.65 x1=501.39 y1=215.6)``.

Example usage
-------------

Minimal Python code that uses the ``mupdf`` module:

::

    import mupdf
    document = mupdf.Document('foo.pdf')


A simple example Python test script (run by ``scripts/mupdfwrap.py -t``) is:

* ``scripts/mupdfwrap_test.py``

More detailed usage of the Python API can be found in:

* ``scripts/mutool.py``
* ``scripts/mutool_draw.py``

Here is some example code that shows all available information about document's Stext blocks, lines and characters:

::

    #!/usr/bin/env python3

    import mupdf

    def show_stext(document):
        '''
        Shows all available information about Stext blocks, lines and characters.
        '''
        for p in range(document.count_pages()):
            page = document.load_page(p)
            stextpage = mupdf.StextPage(page, mupdf.StextOptions())
            for block in stextpage:
                block_ = block.m_internal
                log(f'block: type={block_.type} bbox={block_.bbox}')
                for line in block:
                    line_ = line.m_internal
                    log(f'    line: wmode={line_.wmode}'
                            + f' dir={line_.dir}'
                            + f' bbox={line_.bbox}'
                            )
                    for char in line:
                        char_ = char.m_internal
                        log(f'        char: {chr(char_.c)!r} c={char_.c:4} color={char_.color}'
                                + f' origin={char_.origin}'
                                + f' quad={char_.quad}'
                                + f' size={char_.size:6.2f}'
                                + f' font=('
                                    +  f'is_mono={char_.font.flags.is_mono}'
                                    + f' is_bold={char_.font.flags.is_bold}'
                                    + f' is_italic={char_.font.flags.is_italic}'
                                    + f' ft_substitute={char_.font.flags.ft_substitute}'
                                    + f' ft_stretch={char_.font.flags.ft_stretch}'
                                    + f' fake_bold={char_.font.flags.fake_bold}'
                                    + f' fake_italic={char_.font.flags.fake_italic}'
                                    + f' has_opentype={char_.font.flags.has_opentype}'
                                    + f' invalid_bbox={char_.font.flags.invalid_bbox}'
                                    + f' name={char_.font.name}'
                                    + f')'
                                )

    document = mupdf.Document('foo.pdf')
    show_stext(document)

More information
----------------

https://mupdf.com/r/C-and-Python-APIs

"""

mupdf_package = pipcl.Package(
        name = 'mupdf',
        version = mupdf_version(),
        root = root_dir(),
        summary = 'Python bindings for MuPDF library.',
        description = description,
        classifiers = [
                'Development Status :: 4 - Beta',
                'Intended Audience :: Developers',
                'License :: OSI Approved :: GNU Affero General Public License v3',
                'Programming Language :: Python :: 3',
                ],
        author = 'Artifex Software, Inc.',
        author_email = 'support@artifex.com',
        url_docs = 'https://mupdf.com/r/C-and-Python-APIs',
        url_home = 'https://mupdf.com/',
        url_source = 'https://git.ghostscript.com/?p=mupdf.git',
        url_tracker = 'https://bugs.ghostscript.com/',
        keywords = 'PDF',
        platform = None,
        license_files = ['COPYING'],
        fn_build = build,
        fn_clean = clean,
        fn_sdist = sdist,
        )


# Things to allow us to function as a PIP-517 backend:
#
def build_wheel( wheel_directory, config_settings=None, metadata_directory=None):
    return mupdf_package.build_wheel(
            wheel_directory,
            config_settings,
            metadata_directory,
            )

def build_sdist( sdist_directory, config_settings=None):
    return mupdf_package.build_sdist(
            sdist_directory,
            config_settings,
            )

# Allow us to be used as a pre-PIP-517 setup.py script.
#
if __name__ == '__main__':
    mupdf_package.handle_argv(sys.argv)







mupdf-1.21.1-source/source/cbz/mucbz.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <stdlib.h>

#define DPI 72.0f

static const char *cbz_ext_list[] = {
	".bmp",
	".gif",
	".hdp",
	".j2k",
	".jb2",
	".jbig2",
	".jp2",
	".jpeg",
	".jpg",
	".jpx",
	".jxr",
	".pam",
	".pbm",
	".pgm",
	".pkm",
	".png",
	".pnm",
	".ppm",
	".tif",
	".tiff",
	".wdp",
	NULL
};

typedef struct
{
	fz_page super;
	fz_image *image;
} cbz_page;

typedef struct
{
	fz_document super;
	fz_archive *arch;
	int page_count;
	const char **page;
} cbz_document;

static inline int cbz_isdigit(int c)
{
	return c >= '0' && c <= '9';
}

static inline int cbz_toupper(int c)
{
	if (c >= 'a' && c <= 'z')
		return c - 'a' + 'A';
	return c;
}

static inline int
cbz_strnatcmp(const char *a, const char *b)
{
	int x, y;

	while (*a || *b)
	{
		if (cbz_isdigit(*a) && cbz_isdigit(*b))
		{
			x = *a++ - '0';
			while (cbz_isdigit(*a))
				x = x * 10 + *a++ - '0';
			y = *b++ - '0';
			while (cbz_isdigit(*b))
				y = y * 10 + *b++ - '0';
		}
		else
		{
			x = cbz_toupper(*a++);
			y = cbz_toupper(*b++);
		}
		if (x < y)
			return -1;
		if (x > y)
			return 1;
	}

	return 0;
}

static int
cbz_compare_page_names(const void *a, const void *b)
{
	return cbz_strnatcmp(*(const char **)a, *(const char **)b);
}

static void
cbz_create_page_list(fz_context *ctx, cbz_document *doc)
{
	fz_archive *arch = doc->arch;
	int i, k, count;

	count = fz_count_archive_entries(ctx, arch);

	doc->page_count = 0;
	doc->page = fz_malloc_array(ctx, count, const char *);

	for (i = 0; i < count; i++)
	{
		const char *name = fz_list_archive_entry(ctx, arch, i);
		const char *ext = name ? strrchr(name, '.') : NULL;
		for (k = 0; cbz_ext_list[k]; k++)
		{
			if (ext && !fz_strcasecmp(ext, cbz_ext_list[k]))
			{
				doc->page[doc->page_count++] = name;
				break;
			}
		}
	}

	qsort((char **)doc->page, doc->page_count, sizeof *doc->page, cbz_compare_page_names);
}

static void
cbz_drop_document(fz_context *ctx, fz_document *doc_)
{
	cbz_document *doc = (cbz_document*)doc_;
	fz_drop_archive(ctx, doc->arch);
	fz_free(ctx, (char **)doc->page);
}

static int
cbz_count_pages(fz_context *ctx, fz_document *doc_, int chapter)
{
	cbz_document *doc = (cbz_document*)doc_;
	return doc->page_count;
}

static fz_rect
cbz_bound_page(fz_context *ctx, fz_page *page_)
{
	cbz_page *page = (cbz_page*)page_;
	fz_image *image = page->image;
	int xres, yres;
	fz_rect bbox;
	uint8_t orientation = fz_image_orientation(ctx, page->image);

	fz_image_resolution(image, &xres, &yres);
	bbox.x0 = bbox.y0 = 0;
	if (orientation == 0 || (orientation & 1) == 1)
	{
		bbox.x1 = image->w * DPI / xres;
		bbox.y1 = image->h * DPI / yres;
	}
	else
	{
		bbox.y1 = image->w * DPI / xres;
		bbox.x1 = image->h * DPI / yres;
	}
	return bbox;
}

static void
cbz_run_page(fz_context *ctx, fz_page *page_, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	cbz_page *page = (cbz_page*)page_;
	fz_image *image = page->image;
	int xres, yres;
	float w, h;
	uint8_t orientation = fz_image_orientation(ctx, page->image);
	fz_matrix immat = fz_image_orientation_matrix(ctx, page->image);

	fz_image_resolution(image, &xres, &yres);
	if (orientation == 0 || (orientation & 1) == 1)
	{
		w = image->w * DPI / xres;
		h = image->h * DPI / yres;
	}
	else
	{
		h = image->w * DPI / xres;
		w = image->h * DPI / yres;
	}
	immat = fz_post_scale(immat, w, h);
	ctm = fz_concat(immat, ctm);
	fz_fill_image(ctx, dev, image, ctm, 1, fz_default_color_params);
}

static void
cbz_drop_page(fz_context *ctx, fz_page *page_)
{
	cbz_page *page = (cbz_page*)page_;
	fz_drop_image(ctx, page->image);
}

static fz_page *
cbz_load_page(fz_context *ctx, fz_document *doc_, int chapter, int number)
{
	cbz_document *doc = (cbz_document*)doc_;
	cbz_page *page = NULL;
	fz_buffer *buf = NULL;

	if (number < 0 || number >= doc->page_count)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot load page %d", number);

	fz_var(page);

	if (doc->arch)
		buf = fz_read_archive_entry(ctx, doc->arch, doc->page[number]);
	if (!buf)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot load cbz page");

	fz_try(ctx)
	{
		page = fz_new_derived_page(ctx, cbz_page, doc_);
		page->super.bound_page = cbz_bound_page;
		page->super.run_page_contents = cbz_run_page;
		page->super.drop_page = cbz_drop_page;
		page->image = fz_new_image_from_buffer(ctx, buf);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
	}
	fz_catch(ctx)
	{
		fz_drop_page(ctx, (fz_page*)page);
		fz_rethrow(ctx);
	}

	return (fz_page*)page;
}

static int
cbz_lookup_metadata(fz_context *ctx, fz_document *doc_, const char *key, char *buf, int size)
{
	cbz_document *doc = (cbz_document*)doc_;
	if (!strcmp(key, FZ_META_FORMAT))
		return 1 + (int) fz_strlcpy(buf, fz_archive_format(ctx, doc->arch), size);
	return -1;
}

static fz_document *
cbz_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	cbz_document *doc;

	doc = fz_new_derived_document(ctx, cbz_document);

	doc->super.drop_document = cbz_drop_document;
	doc->super.count_pages = cbz_count_pages;
	doc->super.load_page = cbz_load_page;
	doc->super.lookup_metadata = cbz_lookup_metadata;

	fz_try(ctx)
	{
		doc->arch = fz_open_archive_with_stream(ctx, file);
		cbz_create_page_list(ctx, doc);
	}
	fz_catch(ctx)
	{
		fz_drop_document(ctx, (fz_document*)doc);
		fz_rethrow(ctx);
	}
	return (fz_document*)doc;
}

static const char *cbz_extensions[] =
{
	"cbt",
	"cbz",
	"tar",
	"zip",
	NULL
};

static const char *cbz_mimetypes[] =
{
	"application/vnd.comicbook+zip",
	"application/x-cbt",
	"application/x-cbz",
	"application/x-tar",
	"application/zip",
	NULL
};

fz_document_handler cbz_document_handler =
{
	NULL,
	NULL,
	cbz_open_document_with_stream,
	cbz_extensions,
	cbz_mimetypes,
	NULL,
	NULL
};







mupdf-1.21.1-source/source/cbz/muimg.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

#define DPI 72.0f

typedef struct
{
	fz_page super;
	fz_image *image;
} img_page;

typedef struct
{
	fz_document super;
	fz_buffer *buffer;
	const char *format;
	int page_count;
	fz_pixmap *(*load_subimage)(fz_context *ctx, const unsigned char *p, size_t total, int subimage);
} img_document;

static void
img_drop_document(fz_context *ctx, fz_document *doc_)
{
	img_document *doc = (img_document*)doc_;
	fz_drop_buffer(ctx, doc->buffer);
}

static int
img_count_pages(fz_context *ctx, fz_document *doc_, int chapter)
{
	img_document *doc = (img_document*)doc_;
	return doc->page_count;
}

static fz_rect
img_bound_page(fz_context *ctx, fz_page *page_)
{
	img_page *page = (img_page*)page_;
	fz_image *image = page->image;
	int xres, yres;
	fz_rect bbox;
	uint8_t orientation = fz_image_orientation(ctx, page->image);

	fz_image_resolution(image, &xres, &yres);
	bbox.x0 = bbox.y0 = 0;
	if (orientation == 0 || (orientation & 1) == 1)
	{
		bbox.x1 = image->w * DPI / xres;
		bbox.y1 = image->h * DPI / yres;
	}
	else
	{
		bbox.y1 = image->w * DPI / xres;
		bbox.x1 = image->h * DPI / yres;
	}
	return bbox;
}

static void
img_run_page(fz_context *ctx, fz_page *page_, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	img_page *page = (img_page*)page_;
	fz_image *image = page->image;
	int xres, yres;
	float w, h;
	uint8_t orientation = fz_image_orientation(ctx, page->image);
	fz_matrix immat = fz_image_orientation_matrix(ctx, page->image);

	fz_image_resolution(image, &xres, &yres);
	if (orientation == 0 || (orientation & 1) == 1)
	{
		w = image->w * DPI / xres;
		h = image->h * DPI / yres;
	}
	else
	{
		h = image->w * DPI / xres;
		w = image->h * DPI / yres;
	}
	immat = fz_post_scale(immat, w, h);
	ctm = fz_concat(immat, ctm);
	fz_fill_image(ctx, dev, image, ctm, 1, fz_default_color_params);
}

static void
img_drop_page(fz_context *ctx, fz_page *page_)
{
	img_page *page = (img_page*)page_;
	fz_drop_image(ctx, page->image);
}

static fz_page *
img_load_page(fz_context *ctx, fz_document *doc_, int chapter, int number)
{
	img_document *doc = (img_document*)doc_;
	fz_pixmap *pixmap = NULL;
	fz_image *image = NULL;
	img_page *page = NULL;

	if (number < 0 || number >= doc->page_count)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot load page %d", number);

	fz_var(pixmap);
	fz_var(image);
	fz_var(page);

	fz_try(ctx)
	{
		if (doc->load_subimage)
		{
			size_t len;
			unsigned char *data;
			len = fz_buffer_storage(ctx, doc->buffer, &data);
			pixmap = doc->load_subimage(ctx, data, len, number);
			image = fz_new_image_from_pixmap(ctx, pixmap, NULL);
		}
		else
		{
			image = fz_new_image_from_buffer(ctx, doc->buffer);
		}

		page = fz_new_derived_page(ctx, img_page, doc_);
		page->super.bound_page = img_bound_page;
		page->super.run_page_contents = img_run_page;
		page->super.drop_page = img_drop_page;
		page->image = fz_keep_image(ctx, image);
	}
	fz_always(ctx)
	{
		fz_drop_image(ctx, image);
		fz_drop_pixmap(ctx, pixmap);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, page);
		fz_rethrow(ctx);
	}

	return (fz_page*)page;
}

static int
img_lookup_metadata(fz_context *ctx, fz_document *doc_, const char *key, char *buf, int size)
{
	img_document *doc = (img_document*)doc_;
	if (!strcmp(key, FZ_META_FORMAT))
		return 1 + (int)fz_strlcpy(buf, doc->format, size);
	return -1;
}

static fz_document *
img_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	img_document *doc = NULL;

	doc = fz_new_derived_document(ctx, img_document);

	doc->super.drop_document = img_drop_document;
	doc->super.count_pages = img_count_pages;
	doc->super.load_page = img_load_page;
	doc->super.lookup_metadata = img_lookup_metadata;

	fz_try(ctx)
	{
		int fmt;
		size_t len;
		unsigned char *data;

		doc->buffer = fz_read_all(ctx, file, 0);
		len = fz_buffer_storage(ctx, doc->buffer, &data);

		fmt = FZ_IMAGE_UNKNOWN;
		if (len >= 8)
			fmt = fz_recognize_image_format(ctx, data);
		if (fmt == FZ_IMAGE_TIFF)
		{
			doc->page_count = fz_load_tiff_subimage_count(ctx, data, len);
			doc->load_subimage = fz_load_tiff_subimage;
			doc->format = "TIFF";
		}
		else if (fmt == FZ_IMAGE_PNM)
		{
			doc->page_count = fz_load_pnm_subimage_count(ctx, data, len);
			doc->load_subimage = fz_load_pnm_subimage;
			doc->format = "PNM";
		}
		else if (fmt == FZ_IMAGE_JBIG2)
		{
			doc->page_count = fz_load_jbig2_subimage_count(ctx, data, len);
			if (doc->page_count > 1)
				doc->load_subimage = fz_load_jbig2_subimage;
			doc->format = "JBIG2";
		}
		else if (fmt == FZ_IMAGE_BMP)
		{
			doc->page_count = fz_load_bmp_subimage_count(ctx, data, len);
			doc->load_subimage = fz_load_bmp_subimage;
			doc->format = "BMP";
		}
		else
		{
			doc->page_count = 1;
			doc->format = "Image";
		}
	}
	fz_catch(ctx)
	{
		fz_drop_document(ctx, (fz_document*)doc);
		fz_rethrow(ctx);
	}

	return (fz_document*)doc;
}

static const char *img_extensions[] =
{
	"bmp",
	"gif",
	"hdp",
	"j2k",
	"jb2",
	"jbig2",
	"jfif",
	"jfif-tbnl",
	"jp2",
	"jpe",
	"jpeg",
	"jpg",
	"jpx",
	"jxr",
	"pam",
	"pbm",
	"pfm",
	"pgm",
	"pkm",
	"png",
	"pnm",
	"ppm",
	"tif",
	"tiff",
	"wdp",
	NULL
};

static const char *img_mimetypes[] =
{
	"image/bmp",
	"image/gif",
	"image/jp2",
	"image/jpeg",
	"image/jpx",
	"image/jxr",
	"image/pjpeg",
	"image/png",
	"image/tiff",
	"image/vnd.ms-photo",
	"image/x-jb2",
	"image/x-jbig2",
	"image/x-portable-anymap",
	"image/x-portable-arbitrarymap",
	"image/x-portable-bitmap",
	"image/x-portable-greymap",
	"image/x-portable-pixmap",
	"image/x-portable-floatmap",
	"image/x-tiff",
	NULL
};

fz_document_handler img_document_handler =
{
	NULL,
	NULL,
	img_open_document_with_stream,
	img_extensions,
	img_mimetypes,
	NULL,
	NULL
};







mupdf-1.21.1-source/source/fitz/archive.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

fz_stream *
fz_open_archive_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	char *local_name;
	fz_stream *stream = NULL;

	if (arch == NULL || !arch->open_entry)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot open archive entry");

	local_name = fz_cleanname(fz_strdup(ctx, name));

	fz_var(stream);

	fz_try(ctx)
		stream = arch->open_entry(ctx, arch, local_name);
	fz_always(ctx)
		fz_free(ctx, local_name);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return stream;
}

fz_buffer *
fz_read_archive_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	char *local_name;
	fz_buffer *buf = NULL;

	if (arch == NULL || !arch->read_entry)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot read archive entry");

	local_name = fz_cleanname(fz_strdup(ctx, name));

	fz_var(buf);

	fz_try(ctx)
		buf = arch->read_entry(ctx, arch, local_name);
	fz_always(ctx)
		fz_free(ctx, local_name);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return buf;
}

int
fz_has_archive_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	char *local_name;
	int res = 0;

	if (arch == NULL)
		return 0;
	if (!arch->has_entry)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot check if archive has entry");

	local_name = fz_cleanname(fz_strdup(ctx, name));

	fz_var(res);

	fz_try(ctx)
		res = arch->has_entry(ctx, arch, local_name);
	fz_always(ctx)
		fz_free(ctx, local_name);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return res;
}

const char *
fz_list_archive_entry(fz_context *ctx, fz_archive *arch, int idx)
{
	if (arch == 0)
		return NULL;
	if (!arch->list_entry)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot list archive entries");

	return arch->list_entry(ctx, arch, idx);
}

int
fz_count_archive_entries(fz_context *ctx, fz_archive *arch)
{
	if (arch == NULL)
		return 0;
	if (!arch->count_entries)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot count archive entries");
	return arch->count_entries(ctx, arch);
}

const char *
fz_archive_format(fz_context *ctx, fz_archive *arch)
{
	if (arch == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot read format of non-existent archive");
	return arch->format;
}

fz_archive *
fz_new_archive_of_size(fz_context *ctx, fz_stream *file, int size)
{
	fz_archive *arch;
	arch = Memento_label(fz_calloc(ctx, 1, size), "fz_archive");
	arch->refs = 1;
	arch->file = fz_keep_stream(ctx, file);
	return arch;
}

fz_archive *
fz_open_archive_with_stream(fz_context *ctx, fz_stream *file)
{
	fz_archive *arch = NULL;

	if (fz_is_zip_archive(ctx, file))
		arch = fz_open_zip_archive_with_stream(ctx, file);
	else if (fz_is_tar_archive(ctx, file))
		arch = fz_open_tar_archive_with_stream(ctx, file);
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot recognize archive");

	return arch;
}

fz_archive *
fz_open_archive(fz_context *ctx, const char *filename)
{
	fz_stream *file;
	fz_archive *arch = NULL;

	file = fz_open_file(ctx, filename);

	fz_try(ctx)
		arch = fz_open_archive_with_stream(ctx, file);
	fz_always(ctx)
		fz_drop_stream(ctx, file);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return arch;
}

fz_archive *
fz_keep_archive(fz_context *ctx, fz_archive *arch)
{
	return (fz_archive *)fz_keep_imp(ctx, arch, &arch->refs);
}

void
fz_drop_archive(fz_context *ctx, fz_archive *arch)
{
	if (fz_drop_imp(ctx, arch, &arch->refs))
	{
		if (arch->drop_archive)
			arch->drop_archive(ctx, arch);
		fz_drop_stream(ctx, arch->file);
		fz_free(ctx, arch);
	}
}

/* In-memory archive using a fz_tree holding fz_buffers */

typedef struct
{
	fz_archive super;
	fz_tree *tree;
} fz_tree_archive;

static int has_tree_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_tree *tree = ((fz_tree_archive*)arch)->tree;
	fz_buffer *ent = fz_tree_lookup(ctx, tree, name);
	return ent != NULL;
}

static fz_buffer *read_tree_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_tree *tree = ((fz_tree_archive*)arch)->tree;
	fz_buffer *ent = fz_tree_lookup(ctx, tree, name);
	if (ent == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to read %s", name);
	return fz_keep_buffer(ctx, ent);
}

static fz_stream *open_tree_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_tree *tree = ((fz_tree_archive*)arch)->tree;
	fz_buffer *ent = fz_tree_lookup(ctx, tree, name);
	if (ent == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to open %s", name);
	return fz_open_buffer(ctx, ent);
}

static void drop_tree_archive_entry(fz_context *ctx, void *ent)
{
	fz_drop_buffer(ctx, ent);
}

static void drop_tree_archive(fz_context *ctx, fz_archive *arch)
{
	fz_tree *tree = ((fz_tree_archive*)arch)->tree;
	fz_drop_tree(ctx, tree, drop_tree_archive_entry);
}

fz_archive *
fz_new_tree_archive(fz_context *ctx, fz_tree *tree)
{
	fz_tree_archive *arch;

	arch = fz_new_derived_archive(ctx, NULL, fz_tree_archive);
	arch->super.format = "tree";
	arch->super.has_entry = has_tree_entry;
	arch->super.read_entry = read_tree_entry;
	arch->super.open_entry = open_tree_entry;
	arch->super.drop_archive = drop_tree_archive;
	arch->tree = tree;

	return &arch->super;
}

void
fz_tree_archive_add_buffer(fz_context *ctx, fz_archive *arch_, const char *name, fz_buffer *buf)
{
	fz_tree_archive *arch = (fz_tree_archive *)arch_;

	if (arch == NULL || arch->super.has_entry != has_tree_entry)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot insert into a non-tree archive");
	buf = fz_keep_buffer(ctx, buf);

	fz_try(ctx)
		arch->tree = fz_tree_insert(ctx, arch->tree, name, buf);
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_rethrow(ctx);
	}
}

void
fz_tree_archive_add_data(fz_context *ctx, fz_archive *arch_, const char *name, const void *data, size_t size)
{
	fz_tree_archive *arch = (fz_tree_archive *)arch_;
	fz_buffer *buf;

	if (arch == NULL || arch->super.has_entry != has_tree_entry)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot insert into a non-tree archive");
	buf = fz_new_buffer_from_copied_data(ctx, data, size);

	fz_try(ctx)
		arch->tree = fz_tree_insert(ctx, arch->tree, name, buf);
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_rethrow(ctx);
	}
}

typedef struct
{
	fz_archive *arch;
	char *dir;
} multi_archive_entry;

typedef struct
{
	fz_archive super;
	int len;
	int max;
	multi_archive_entry *sub;
} fz_multi_archive;

static int has_multi_entry(fz_context *ctx, fz_archive *arch_, const char *name)
{
	fz_multi_archive *arch = (fz_multi_archive *)arch_;
	int i;

	for (i = arch->len-1; i >= 0; i--)
	{
		multi_archive_entry *e = &arch->sub[i];
		const char *subname = name;
		if (e->dir)
		{
			size_t n = strlen(e->dir);
			if (strncmp(e->dir, name, n) != 0)
				continue;
			subname += n;
		}
		if (fz_has_archive_entry(ctx, arch->sub[i].arch, subname))
			return 1;
	}
	return 0;
}

static fz_buffer *read_multi_entry(fz_context *ctx, fz_archive *arch_, const char *name)
{
	fz_multi_archive *arch = (fz_multi_archive *)arch_;
	int i;
	fz_buffer *res = NULL;

	for (i = arch->len-1; i >= 0; i--)
	{
		multi_archive_entry *e = &arch->sub[i];
		const char *subname = name;

		if (e->dir)
		{
			size_t n = strlen(e->dir);
			if (strncmp(e->dir, name, n) != 0)
				continue;
			subname += n;
		}

		fz_try(ctx)
			res = fz_read_archive_entry(ctx, arch->sub[i].arch, subname);
		fz_catch(ctx)
			res = NULL;

		if (res)
			break;
	}

	if (!res)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to read %s", name);

	return res;
}

static fz_stream *open_multi_entry(fz_context *ctx, fz_archive *arch_, const char *name)
{
	fz_multi_archive *arch = (fz_multi_archive *)arch_;
	int i;
	fz_stream *res = NULL;

	for (i = arch->len-1; i >= 0; i--)
	{
		multi_archive_entry *e = &arch->sub[i];
		const char *subname = name;

		if (e->dir)
		{
			size_t n = strlen(e->dir);
			if (strncmp(e->dir, name, n) != 0)
				continue;
			subname += n;
		}

		fz_try(ctx)
			res = fz_open_archive_entry(ctx, arch->sub[i].arch, subname);
		fz_catch(ctx)
			res = NULL;

		if (res)
			break;
	}

	if (!res)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to open %s", name);

	return res;
}

static void drop_multi_archive(fz_context *ctx, fz_archive *arch_)
{
	fz_multi_archive *arch = (fz_multi_archive *)arch_;
	int i;

	for (i = arch->len-1; i >= 0; i--)
	{
		multi_archive_entry *e = &arch->sub[i];
		fz_free(ctx, e->dir);
		fz_drop_archive(ctx, e->arch);
	}
	fz_free(ctx, arch->sub);
}

fz_archive *
fz_new_multi_archive(fz_context *ctx)
{
	fz_multi_archive *arch;

	arch = fz_new_derived_archive(ctx, NULL, fz_multi_archive);
	arch->super.format = "multi";
	arch->super.has_entry = has_multi_entry;
	arch->super.read_entry = read_multi_entry;
	arch->super.open_entry = open_multi_entry;
	arch->super.drop_archive = drop_multi_archive;
	arch->max = 0;
	arch->len = 0;
	arch->sub = NULL;

	return &arch->super;
}

void
fz_mount_multi_archive(fz_context *ctx, fz_archive *arch_, fz_archive *sub, const char *path)
{
	fz_multi_archive *arch = (fz_multi_archive *)arch_;
	char *clean_path = NULL;

	if (arch->super.has_entry != has_multi_entry)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot mount within a non-multi archive!");

	if (arch->len == arch->max)
	{
		int n = arch->max ? arch->max * 2 : 8;

		arch->sub = fz_realloc(ctx, arch->sub, sizeof(*arch->sub) * n);
		arch->max = n;
	}

	/* If we have a path, then strip any trailing slashes, and add just one. */
	if (path)
	{
		size_t n = strlen(path);

		clean_path = fz_malloc(ctx, n + 2);
		memcpy(clean_path, path, n);
		clean_path[n] = 0;
		fz_cleanname(clean_path);
		if (clean_path[0] == '.' && clean_path[1] == 0)
		{
			fz_free(ctx, clean_path);
			clean_path = NULL;
		}
		else
		{
			/* Do a strcat without doing a strcat to avoid the compiler
			 * complaining at us. We know that n here will be <= n above
			 * so this is safe. */
			n = strlen(clean_path);
			clean_path[n] = '/';
			clean_path[n + 1] = 0;
		}
	}

	arch->sub[arch->len].arch = fz_keep_archive(ctx, sub);
	arch->sub[arch->len].dir = clean_path;
	arch->len++;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <assert.h>

#define STACK_SIZE 96

typedef struct fz_bbox_device_s
{
	fz_device super;

	fz_rect *result;
	int top;
	fz_rect stack[STACK_SIZE];
	/* mask content and tiles are ignored */
	int ignore;
} fz_bbox_device;

static void
fz_bbox_add_rect(fz_context *ctx, fz_device *dev, fz_rect rect, int clip)
{
	fz_bbox_device *bdev = (fz_bbox_device*)dev;

	if (0 < bdev->top && bdev->top <= STACK_SIZE)
	{
		rect = fz_intersect_rect(rect, bdev->stack[bdev->top-1]);
	}
	if (!clip && bdev->top <= STACK_SIZE && !bdev->ignore)
	{
		*bdev->result = fz_union_rect(*bdev->result, rect);
	}
	if (clip && ++bdev->top <= STACK_SIZE)
	{
		bdev->stack[bdev->top-1] = rect;
	}
}

static void
fz_bbox_fill_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_bbox_add_rect(ctx, dev, fz_bound_path(ctx, path, NULL, ctm), 0);
}

static void
fz_bbox_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke,
	fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_bbox_add_rect(ctx, dev, fz_bound_path(ctx, path, stroke, ctm), 0);
}

static void
fz_bbox_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_bbox_add_rect(ctx, dev, fz_bound_text(ctx, text, NULL, ctm), 0);
}

static void
fz_bbox_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke,
	fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_bbox_add_rect(ctx, dev, fz_bound_text(ctx, text, stroke, ctm), 0);
}

static void
fz_bbox_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_bbox_add_rect(ctx, dev, fz_bound_shade(ctx, shade, ctm), 0);
}

static void
fz_bbox_fill_image(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_bbox_add_rect(ctx, dev, fz_transform_rect(fz_unit_rect, ctm), 0);
}

static void
fz_bbox_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_bbox_add_rect(ctx, dev, fz_transform_rect(fz_unit_rect, ctm), 0);
}

static void
fz_bbox_clip_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor)
{
	fz_bbox_add_rect(ctx, dev, fz_bound_path(ctx, path, NULL, ctm), 1);
}

static void
fz_bbox_clip_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_bbox_add_rect(ctx, dev, fz_bound_path(ctx, path, stroke, ctm), 1);
}

static void
fz_bbox_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_bbox_add_rect(ctx, dev, fz_bound_text(ctx, text, NULL, ctm), 1);
}

static void
fz_bbox_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_bbox_add_rect(ctx, dev, fz_bound_text(ctx, text, stroke, ctm), 1);
}

static void
fz_bbox_clip_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, fz_rect scissor)
{
	fz_bbox_add_rect(ctx, dev, fz_transform_rect(fz_unit_rect, ctm), 1);
}

static void
fz_bbox_pop_clip(fz_context *ctx, fz_device *dev)
{
	fz_bbox_device *bdev = (fz_bbox_device*)dev;
	if (bdev->top > 0)
		bdev->top--;
	else
		fz_warn(ctx, "unexpected pop clip");
}

static void
fz_bbox_begin_mask(fz_context *ctx, fz_device *dev, fz_rect rect, int luminosity, fz_colorspace *colorspace, const float *color, fz_color_params color_params)
{
	fz_bbox_device *bdev = (fz_bbox_device*)dev;
	fz_bbox_add_rect(ctx, dev, rect, 1);
	bdev->ignore++;
}

static void
fz_bbox_end_mask(fz_context *ctx, fz_device *dev)
{
	fz_bbox_device *bdev = (fz_bbox_device*)dev;
	assert(bdev->ignore > 0);
	bdev->ignore--;
}

static void
fz_bbox_begin_group(fz_context *ctx, fz_device *dev, fz_rect rect, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	fz_bbox_add_rect(ctx, dev, rect, 1);
}

static void
fz_bbox_end_group(fz_context *ctx, fz_device *dev)
{
	fz_bbox_pop_clip(ctx, dev);
}

static int
fz_bbox_begin_tile(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id)
{
	fz_bbox_device *bdev = (fz_bbox_device*)dev;
	fz_bbox_add_rect(ctx, dev, fz_transform_rect(area, ctm), 0);
	bdev->ignore++;
	return 0;
}

static void
fz_bbox_end_tile(fz_context *ctx, fz_device *dev)
{
	fz_bbox_device *bdev = (fz_bbox_device*)dev;
	assert(bdev->ignore > 0);
	bdev->ignore--;
}

fz_device *
fz_new_bbox_device(fz_context *ctx, fz_rect *result)
{
	fz_bbox_device *dev = fz_new_derived_device(ctx, fz_bbox_device);

	dev->super.fill_path = fz_bbox_fill_path;
	dev->super.stroke_path = fz_bbox_stroke_path;
	dev->super.clip_path = fz_bbox_clip_path;
	dev->super.clip_stroke_path = fz_bbox_clip_stroke_path;

	dev->super.fill_text = fz_bbox_fill_text;
	dev->super.stroke_text = fz_bbox_stroke_text;
	dev->super.clip_text = fz_bbox_clip_text;
	dev->super.clip_stroke_text = fz_bbox_clip_stroke_text;

	dev->super.fill_shade = fz_bbox_fill_shade;
	dev->super.fill_image = fz_bbox_fill_image;
	dev->super.fill_image_mask = fz_bbox_fill_image_mask;
	dev->super.clip_image_mask = fz_bbox_clip_image_mask;

	dev->super.pop_clip = fz_bbox_pop_clip;

	dev->super.begin_mask = fz_bbox_begin_mask;
	dev->super.end_mask = fz_bbox_end_mask;
	dev->super.begin_group = fz_bbox_begin_group;
	dev->super.end_group = fz_bbox_end_group;

	dev->super.begin_tile = fz_bbox_begin_tile;
	dev->super.end_tile = fz_bbox_end_tile;

	dev->result = result;
	dev->top = 0;
	dev->ignore = 0;

	*result = fz_empty_rect;

	return (fz_device*)dev;
}
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#ifndef MUPDF_BIDI_IMP_H
#define MUPDF_BIDI_IMP_H

/*  For use with Bidi Reference Implementation
    For more information see the associated file bidi-std.c

    Credits:
    -------
    Written by: Asmus Freytag
    Command line interface by: Rick McGowan
    Verification (v24): Doug Felt

    Disclaimer and legal rights:
    ---------------------------
    Copyright (C) 1999-2009, ASMUS, Inc. All Rights Reserved.
    Distributed under the Terms of Use in http://www.unicode.org/copyright.html.

    THIS SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
    OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
    FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD PARTY RIGHTS.
    IN NO EVENT SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS NOTICE
    BE LIABLE FOR ANY CLAIM, OR ANY SPECIAL INDIRECT OR CONSEQUENTIAL DAMAGES,
    OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
    WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION,
    ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE SOFTWARE.
*/

/* Bidirectional Character Types
 * as defined by the Unicode Bidirectional Algorithm Table 3-7.
 * The list of bidirectional character types here is not grouped the
 * same way as the table 3-7, since the numeric values for the types
 * are chosen to keep the state and action tables compact.
 */
enum
{
	/* input types */
			/* ON MUST be zero, code relies on ON = N = 0 */
	BDI_ON = 0,	/* Other Neutral  */
	BDI_L,		/* Left-to-right Letter */
	BDI_R,		/* Right-to-left Letter */
	BDI_AN,		/* Arabic Number */
	BDI_EN,		/* European Number */
	BDI_AL,		/* Arabic Letter (Right-to-left) */
	BDI_NSM,	/* Non-spacing Mark */
	BDI_CS,		/* Common Separator */
	BDI_ES,		/* European Separator */
	BDI_ET,		/* European Terminator (post/prefix e.g. $ and %) */

	/* resolved types */
	BDI_BN,		/* Boundary neutral (type of RLE etc after explicit levels)*/

	/* input types, */
	BDI_S,		/* Segment Separator (TAB)	used only in L1 */
	BDI_WS,		/* White space			used only in L1 */
	BDI_B,		/* Paragraph Separator (aka as PS) */

	/* types for explicit controls */
	BDI_RLO,	/* these are used only in X1-X9 */
	BDI_RLE,
	BDI_LRO,
	BDI_LRE,
	BDI_PDF,

	/* resolved types, also resolved directions */
	BDI_N = BDI_ON	/* alias, where ON, WS and S are treated the same */
};

typedef int fz_bidi_level; /* Note: Max level is 125 */
typedef uint8_t fz_bidi_chartype;

enum
{
	BIDI_LEVEL_MAX = 125 /* Updated for 6.3.0 */
};

void fz_bidi_resolve_neutrals(fz_bidi_level baselevel, fz_bidi_chartype *pcls, const fz_bidi_level *plevel, size_t cch);
void fz_bidi_resolve_implicit(const fz_bidi_chartype *pcls, fz_bidi_level *plevel, size_t cch);
void fz_bidi_resolve_weak(fz_context *ctx, fz_bidi_level baselevel, fz_bidi_chartype *pcls, fz_bidi_level *plevel, size_t cch);
void fz_bidi_resolve_whitespace(fz_bidi_level baselevel, const fz_bidi_chartype *pcls, fz_bidi_level *plevel, size_t cch);
size_t fz_bidi_resolve_explicit(fz_bidi_level level, fz_bidi_chartype dir, fz_bidi_chartype *pcls, fz_bidi_level *plevel, size_t cch, fz_bidi_level nNest);
size_t fz_bidi_resolve_paragraphs(fz_bidi_chartype *types, size_t cch);

#endif
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// Extracted from Bidi.cpp - version 26

// Reference implementation for Unicode Bidirectional Algorithm

// Bidi include file
#include "mupdf/fitz.h"
#include "bidi-imp.h"

#include <assert.h>

#ifndef TRUE
#define TRUE (1)
#endif
#ifndef FALSE
#define FALSE (0)
#endif

/*------------------------------------------------------------------------
	File: Bidi.Cpp

	Description
	-----------

	Sample Implementation of the Unicode Bidirectional Algorithm as it
	was revised by Revision 5 of the Unicode Technical Report # 9
	(1999-8-17)

	Verified for changes to the algorithm up through Unicode 5.2.0 (2009).

	This implementation is organized into several passes, each implemen-
	ting one or more of the rules of the Unicode Bidi Algorithm. The
	resolution of Weak Types and of Neutrals each use a state table
	approach.

	Both a printf based interface and a Windows DlgProc are provided for
	interactive testing.

	A stress harness comparing this implementation (v24) to a Java based
	implementation was used by Doug Felt to verify that the two
	implementations produce identical results for all strings up to six
	bidi classes and stochastic strings up to length 20.

	Version 26 was verified by the author against the Unicode 5.2.0
	file BidiTest.txt, which provides an exhaustive text of strings of
	length 4 or less, but covers some important cases where the language
	in UAX#9 had been clarified.

	To see this code running in an actual Windows program,
	download the free Unibook utility from http://unicode.org/unibook
	The bidi demo is executed from the tools menu. It is build from
	this source file.

	Build Notes
	-----------

	To compile the sample implementation please set the #define
	directives above so the correct headers get included. Not all the
	files are needed for all purposes. For the commandline version
	only bidi.h and bidi.cpp are needed.

	The Win32 version is provided as a dialog procedure. To use as a
	standalone program compile with the lbmain.cpp file. If all you
	need is the ability to run the code "as is", you can instead download
	the unibook utility from http://uincode.org/unibook/ which contains
	the bidi demo compiled from this source file.

	This code uses an extension to C++ that gives variables declared in
	a for() statement function the same scope as the for() statement.
	If your compiler does not support this extension, you may need to
	move the declaration, e.g. int ich = 0; in front of the for statement.

	Implementation Note
	-------------------

	NOTE: The Unicode Bidirectional Algorithm removes all explicit
		formatting codes in rule X9, but states that this can be
		simulated by conformant implementations. This implementation
		attempts to demonstrate such a simulation

		To demonstrate this, the current implementation does the
		following:

		in resolveExplicit()
			- change LRE, LRO, RLE, RLO, PDF to BN
			- assign nested levels to BN

		in resolveWeak and resolveNeutrals
			- assign L and R to BN's where they exist in place of
			  sor and eor by changing the last BN in front of a
			  level change to a strong type
			- skip over BN's for the purpose of determining actions
			- include BN in the count of deferred runs
				which will resolve some of them to EN, AN and N

		in resolveWhiteSpace
			- set the level of any surviving BN to the base level,
				or the level of the preceding character
			- include LRE,LRO, RLE, RLO, PDF and BN in the count
			   whitespace to be reset

		This will result in the same order for non-BN characters as
		if the BN characters had been removed.

		The clean() function can be used to remove boundary marks for
		verification purposes.

	Notation
	--------
	Pointer variables generally start with the letter p
	Counter variables generally start with the letter c
	Index variables generally start with the letter i
	Boolean variables generally start with the letter f

	The enumerated bidirectional types have the same name as in the
	description for the Unicode Bidirectional Algorithm

	Using this code outside a demo context
	--------------------------------------

	The way the functions are broken down in this demo code is based
	on the needs of the demo to show the evolution in internal state
	as the algorithm proceeds. This obscures how the algorithm would
	be used in practice. These are the steps:

	1. Allocate a pair of arrays large enough to hold bidi class
	   and calculated levels (one for each input character)

	2. Provide your own function to assign directional types (bidi
	   classes) corresponding to each character in the input,
	   conflating ON, WS, S to N. Unlike the classify function in this
	   demo, the input would be actual Unicode characters.

	3. Process the first paragraph by calling BidiParagraph. That
	   function changes B into BN and returns a length including the
	   paragraph separator. (The iteration over multiple paragraphs
	   is left as exercise for the reader).

	4. Assign directional types again, but now assign specific types
	   to whitespace characters.

	5. Instead of reordering the input in place it is often desirable
	   to calculate an array of offsets indicating the reordering.
	   To that end, allocate such an array here and use it instead
	   of the input array in the next step.

	6. Resolve and reorder the lines by calling BidiLines. That
	   function 'breaks' lines on LS characters. Provide an optional
	   array of flags indicating the location of other line breaks as
	   needed.

	Update History
	--------------
	Version 24 is the initial published and verified version of this
	reference implementation. Version 25 and its updates fix various
	minor issues with the scaffolding used for demonstrating the
	algorithm using pseudo-alphabets from the command line or dialog
	box. No changes to the implementation of the actual bidi algorithm
	are made in any of the minor updates to version 25. Version 26
	also makes no change to the actual algorithm but was verified
	against the official BidiTest.txt file for Unicode 5.2.0.

	- updated pseudo-alphabet

	- Last Revised 12-10-99 (25)

	- enable demo mode for release builds - no other changes

	- Last Revised 12-10-00 (25a)

	- fix regression in pseudo alphabet use for Windows UI

	- Last Revised 02-01-01 (25b)

	- fixed a few comments, renamed a variable

	- Last Revised 03-04-01 (25c)

	- make base level settable, enable mirror by default,
	fix dialog size

	- Last Revised 06-02-01 (25e)

	- fixed some comments

	- Last Revised 09-29-01 (25f)

	- fixed classification for LS,RLM,LRM in pseudo alphabet,
	focus issues in UI, regression fix to commandline from 25(e)
	fix DEMO switch

	- Last Revised 11-07-01 (25g)

	- fixed classification for plus/minus in pseudo alphabet
	to track changes made in Unicode 4.0.1

	- Last Revised 12-03-04 (25h)

	- now compiles as dialog-only program for WINDOWS_UI==1
	using new bidimain.cpp

	- Last Revised 12-02-07 (25i)

	- cleaned up whitespace and indenting in the source,
	fixed two comments (table headers)

	- Last Revised 15-03-07 (25j)

	- named enumerations

	- Last Revised 30-05-07 (25k)

	- added usage notes, minor edits to comments, indentation, etc
	throughout. Added the bidiParagraph function. Checked against
	changes in the Unicode Bidi Algorithm for Unicode 5.2.0. No
	changes needed to this implementation to match the values in
	the BidiTest.txt file in the Unicode Character Database.
	Minor fixes to dialog/windows proc, updated preprocessor directives.

	- Last Revised 03-08-09 (26)

	Credits:
	-------
	Written by: Asmus Freytag
	Command line interface by: Rick McGowan
	Verification (v24): Doug Felt

	Disclaimer and legal rights:
	---------------------------
	Copyright (C) 1999-2009, ASMUS, Inc. All Rights Reserved.
	Distributed under the Terms of Use in http://www.unicode.org/copyright.html.

	THIS SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
	OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
	FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD PARTY RIGHTS.
	IN NO EVENT SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS NOTICE
	BE LIABLE FOR ANY CLAIM, OR ANY SPECIAL INDIRECT OR CONSEQUENTIAL DAMAGES,
	OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
	WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION,
	ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE SOFTWARE.

	The file bid.rc is included in the software covered by the above.
------------------------------------------------------------------------*/

/* === HELPER FUNCTIONS AND DECLARATIONS ================================= */

#define odd(x) ((x) & 1)

/*----------------------------------------------------------------------
	The following array maps character codes to types for the purpose of
	this sample implementation. The legend string gives a human readable
	explanation of the pseudo alphabet.

	For simplicity, characters entered by buttons are given a 1:1 mapping
	between their type and pseudo character value. Pseudo characters that
	can be typed from the keyboard are explained in the legend string.

	Use the Unicode Character Database for the real values in real use.
 ---------------------------------------------------------------------*/

enum
{
	chLS = 0x15
};

#if 0
static const fz_bidi_chartype types_from_char[] =
{
// 0	   1	   2	   3	   4	   5	   6	   7	   8	   9	   a	   b	   c	   d	   e	   f
BDI_BN, BDI_BN, BDI_BN, BDI_BN, BDI_L,  BDI_R,  BDI_BN, BDI_BN, BDI_BN, BDI_S,  BDI_B,  BDI_S,  BDI_WS, BDI_B,  BDI_BN, BDI_BN, /*00-0f*/
BDI_LRO,BDI_LRE,BDI_PDF,BDI_RLO,BDI_RLE,BDI_WS, BDI_L,  BDI_R,  BDI_BN, BDI_BN, BDI_BN, BDI_BN, BDI_B,  BDI_B,  BDI_B,  BDI_S,  /*10-1f*/
BDI_WS, BDI_ON, BDI_ON, BDI_ET, BDI_ET, BDI_ET, BDI_ON, BDI_ON, BDI_ON, BDI_ON, BDI_ON, BDI_ES, BDI_CS, BDI_ES, BDI_CS, BDI_ES, /*20-2f*/
BDI_EN, BDI_EN, BDI_EN, BDI_EN, BDI_EN, BDI_EN, BDI_AN, BDI_AN, BDI_AN, BDI_AN, BDI_CS, BDI_ON, BDI_ON, BDI_ON, BDI_ON, BDI_ON, /*30-3f*/
BDI_ON, BDI_AL, BDI_AL, BDI_AL, BDI_AL, BDI_AL, BDI_AL, BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  /*40-4f*/
BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_R,  BDI_LRE,BDI_ON, BDI_RLE,BDI_PDF,BDI_S,  /*50-5f*/
BDI_NSM,BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  /*60-6f*/
BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_L,  BDI_LRO,BDI_B,  BDI_RLO,BDI_BN, BDI_ON, /*70-7f*/
};
#endif

/***************************************
	Reverse, human readable reference:

	LRM:	0x4
	RLM:	0x5
	  L:	0x16,a-z
	LRE:	0x11,[
	LRO:	0x10,{
	  R:	0x17,G-Z
	 AL:	A-F
	RLE:	0x14,]
	RLO:	0x13,}
	PDF:	0x12,^
	 EN:	0-5
	 ES:	/,+,[hyphen]
	 ET:	#,$,%
	 AN:	6-9
	 CS:	[comma],.,:
	NSM:	`
	 BN:	0x0-0x8,0xe,0xf,0x18-0x1b,~
	  B:	0xa,0xd,0x1c-0x1e,|
	  S:	0x9,0xb,0x1f,_
	 WS:	0xc,0x15,[space]
	 ON:	!,",&,',(,),*,;,<,=,>,?,@,\,0x7f
****************************************/

// === HELPER FUNCTIONS ================================================

#ifdef BIDI_LINE_AT_A_TIME
// reverse cch characters
static
void reverse(uint32_t *psz, int cch)
{
	uint32_t ch_temp;
	int ich;

	for (ich = 0; ich < --cch; ich++)
	{
		ch_temp = psz[ich];
		psz[ich] = psz[cch];
		psz[cch] = ch_temp;
	}
}
#endif

// Set a run of cval values at locations all prior to, but not including
// iStart, to the new value nval.
static
void set_deferred_run(fz_bidi_chartype *pval, size_t cval, size_t iStart, fz_bidi_chartype nval)
{
	size_t i;

	for (i = iStart; i > iStart - cval; )
	{
		pval[--i] = nval;
	}
}

static
void set_deferred_level_run(fz_bidi_level *pval, size_t cval, size_t iStart, fz_bidi_level nval)
{
	size_t i;

	for (i = iStart; i > iStart - cval; )
	{
		pval[--i] = nval;
	}
}

// === ASSIGNING BIDI CLASSES ============================================

// === THE PARAGRAPH LEVEL ===============================================

/*------------------------------------------------------------------------
	Function: resolve_paragraphs

	Resolves the input strings into blocks over which the algorithm
	is then applied.

	Implements Rule P1 of the Unicode Bidi Algorithm

	Input: Text string
		   Character count

	Output: revised character count

	Note:	This is a very simplistic function. In effect it restricts
			the action of the algorithm to the first paragraph in the input
			where a paragraph ends at the end of the first block separator
			or at the end of the input text.

------------------------------------------------------------------------*/
size_t fz_bidi_resolve_paragraphs(fz_bidi_chartype *types, size_t cch)
{
	size_t ich;

	// skip characters not of type B
	for(ich = 0; ich < cch && types[ich] != BDI_B; ich++)
		;
	// stop after first B, make it a BN for use in the next steps
	if (ich < cch && types[ich] == BDI_B)
		types[ich++] = BDI_BN;
	return ich;
}

#if 0
/*------------------------------------------------------------------------
	Function: base_level

	Determines the base level

	Implements rule P2 of the Unicode Bidi Algorithm.

	Input: Array of directional classes
		   Character count

	Note: Ignores explicit embeddings
------------------------------------------------------------------------*/
static int base_level(const fz_bidi_chartype *pcls, int cch)
{
	int ich;

	for (ich = 0; ich < cch; ich++)
	{
		switch (pcls[ich])
		{
		// strong left
		case BDI_L:
			return 0;

		// strong right
		case BDI_R:
		case BDI_AL:
			return 1;
		}
	}
	return 0;
}
#endif

//====== RESOLVE EXPLICIT ================================================

static fz_bidi_level greater_even(fz_bidi_level i)
{
	return odd(i) ? i + 1 : i + 2;
}

static fz_bidi_level greater_odd(fz_bidi_level i)
{
	return odd(i) ? i + 2 : i + 1;
}

static fz_bidi_chartype embedding_direction(fz_bidi_chartype level)
{
	return odd(level) ? BDI_R : BDI_L;
}

/*------------------------------------------------------------------------
	Function: resolveExplicit

	Recursively resolves explicit embedding levels and overrides.
	Implements rules X1-X9, of the Unicode Bidirectional Algorithm.

	Input: Base embedding level and direction
		   Character count

	Output: Array of embedding levels
		  Caller must allocate (one level per input character)

	In/Out: Array of direction classes

	Note: The function uses two simple counters to keep track of
		  matching explicit codes and PDF. Use the default argument for
		  the outermost call. The nesting counter counts the recursion
		  depth and not the embedding level.
------------------------------------------------------------------------*/
size_t fz_bidi_resolve_explicit(fz_bidi_level level, fz_bidi_chartype dir, fz_bidi_chartype *pcls, fz_bidi_level *plevel, size_t cch,
				fz_bidi_level n_nest)
{
	size_t ich;

	// always called with a valid nesting level
	// nesting levels are != embedding levels
	int nLastValid = n_nest;

	// check input values
	assert(n_nest >= 0 && level >= 0 && level <= BIDI_LEVEL_MAX);

	// process the text
	for (ich = 0; ich < cch; ich++)
	{
		fz_bidi_chartype cls = pcls[ich];
		switch (cls)
		{
		case BDI_LRO:
		case BDI_LRE:
			n_nest++;
			if (greater_even(level) <= BIDI_LEVEL_MAX)
			{
				plevel[ich] = greater_even(level);
				pcls[ich] = BDI_BN;
				ich += fz_bidi_resolve_explicit(plevel[ich], (cls == BDI_LRE ? BDI_N : BDI_L),
							&pcls[ich+1], &plevel[ich+1],
							 cch - (ich+1), n_nest);
				n_nest--;
				continue;
			}
			cls = pcls[ich] = BDI_BN;
			break;

		case BDI_RLO:
		case BDI_RLE:
			n_nest++;
			if (greater_odd(level) <= BIDI_LEVEL_MAX)
			{
				plevel[ich] = greater_odd(level);
				pcls[ich] = BDI_BN;
				ich += fz_bidi_resolve_explicit(plevel[ich], (cls == BDI_RLE ? BDI_N : BDI_R),
								&pcls[ich+1], &plevel[ich+1],
								 cch - (ich+1), n_nest);
				n_nest--;
				continue;
			}
			cls = pcls[ich] = BDI_BN;
			break;

		case BDI_PDF:
			cls = pcls[ich] = BDI_BN;
			if (n_nest)
			{
				if (nLastValid < n_nest)
				{
					n_nest--;
				}
				else
				{
					cch = ich; // break the loop, but complete body
				}
			}
			break;
		}

		// Apply the override
		if (dir != BDI_N)
		{
			cls = dir;
		}
		plevel[ich] = level;
		if (pcls[ich] != BDI_BN)
			pcls[ich] = cls;
	}

	return ich;
}

// === RESOLVE WEAK TYPES ================================================

enum bidi_state // possible states
{
	xa,	//	arabic letter
	xr,	//	right letter
	xl,	//	left letter

	ao,	//	arabic lett. foll by ON
	ro,	//	right lett. foll by ON
	lo,	//	left lett. foll by ON

	rt,	//	ET following R
	lt,	//	ET following L

	cn,	//	EN, AN following AL
	ra,	//	arabic number foll R
	re,	//	european number foll R
	la,	//	arabic number foll L
	le,	//	european number foll L

	ac,	//	CS following cn
	rc,	//	CS following ra
	rs,	//	CS,ES following re
	lc,	//	CS following la
	ls,	//	CS,ES following le

	ret,	//	ET following re
	let	//	ET following le
} ;

static const unsigned char state_weak[][10] =
{
	//	N,  L,  R,  AN, EN, AL,NSM, CS, ES, ET,
/*xa*/  { ao, xl, xr, cn, cn, xa, xa, ao, ao, ao }, /* arabic letter		  */
/*xr*/  { ro, xl, xr, ra, re, xa, xr, ro, ro, rt }, /* right letter		   */
/*xl*/  { lo, xl, xr, la, le, xa, xl, lo, lo, lt }, /* left letter			  */

/*ao*/  { ao, xl, xr, cn, cn, xa, ao, ao, ao, ao }, /* arabic lett. foll by ON*/
/*ro*/  { ro, xl, xr, ra, re, xa, ro, ro, ro, rt }, /* right lett. foll by ON */
/*lo*/  { lo, xl, xr, la, le, xa, lo, lo, lo, lt }, /* left lett. foll by ON  */

/*rt*/  { ro, xl, xr, ra, re, xa, rt, ro, ro, rt }, /* ET following R		  */
/*lt*/  { lo, xl, xr, la, le, xa, lt, lo, lo, lt }, /* ET following L		  */

/*cn*/  { ao, xl, xr, cn, cn, xa, cn, ac, ao, ao }, /* EN, AN following AL	  */
/*ra*/  { ro, xl, xr, ra, re, xa, ra, rc, ro, rt }, /* arabic number foll R   */
/*re*/  { ro, xl, xr, ra, re, xa, re, rs, rs,ret }, /* european number foll R */
/*la*/  { lo, xl, xr, la, le, xa, la, lc, lo, lt }, /* arabic number foll L   */
/*le*/  { lo, xl, xr, la, le, xa, le, ls, ls,let }, /* european number foll L */

/*ac*/  { ao, xl, xr, cn, cn, xa, ao, ao, ao, ao }, /* CS following cn		  */
/*rc*/  { ro, xl, xr, ra, re, xa, ro, ro, ro, rt }, /* CS following ra		  */
/*rs*/  { ro, xl, xr, ra, re, xa, ro, ro, ro, rt }, /* CS,ES following re	  */
/*lc*/  { lo, xl, xr, la, le, xa, lo, lo, lo, lt }, /* CS following la		  */
/*ls*/  { lo, xl, xr, la, le, xa, lo, lo, lo, lt }, /* CS,ES following le	  */

/*ret*/ { ro, xl, xr, ra, re, xa,ret, ro, ro,ret }, /* ET following re		  */
/*let*/ { lo, xl, xr, la, le, xa,let, lo, lo,let }  /* ET following le		  */

};

enum bidi_action // possible actions
{
	// primitives
	IX = 0x100,				  // increment
	XX = 0xF,					// no-op

	// actions
	xxx = (XX << 4) + XX,		// no-op
	xIx = IX + xxx,			// increment run
	xxN = (XX << 4) + BDI_ON,	// set current to N
	xxE = (XX << 4) + BDI_EN,	// set current to EN
	xxA = (XX << 4) + BDI_AN,	// set current to AN
	xxR = (XX << 4) + BDI_R,	// set current to R
	xxL = (XX << 4) + BDI_L,	// set current to L
	Nxx = (BDI_ON << 4) + 0xF,	// set run to neutral
	Axx = (BDI_AN << 4) + 0xF,	// set run to AN
	ExE = (BDI_EN << 4) + BDI_EN,	// set run to EN, set current to EN
	NIx = (BDI_ON << 4) + 0xF + IX,	// set run to N, increment
	NxN = (BDI_ON << 4) + BDI_ON,	// set run to N, set current to N
	NxR = (BDI_ON << 4) + BDI_R,	// set run to N, set current to R
	NxE = (BDI_ON << 4) + BDI_EN,	// set run to N, set current to EN

	AxA = (BDI_AN << 4) + BDI_AN,	// set run to AN, set current to AN
	NxL = (BDI_ON << 4) + BDI_L,	// set run to N, set current to L
	LxL = (BDI_L << 4) + BDI_L	// set run to L, set current to L
};

typedef uint16_t fz_bidi_action;

static const fz_bidi_action action_weak[][10] =
{
	//   N,.. L,   R,  AN,  EN,  AL, NSM,  CS,..ES,  ET,
/*xa*/ { xxx, xxx, xxx, xxx, xxA, xxR, xxR, xxN, xxN, xxN }, /* arabic letter			*/
/*xr*/ { xxx, xxx, xxx, xxx, xxE, xxR, xxR, xxN, xxN, xIx }, /* right letter			 */
/*xl*/ { xxx, xxx, xxx, xxx, xxL, xxR, xxL, xxN, xxN, xIx }, /* left letter			 */

/*ao*/ { xxx, xxx, xxx, xxx, xxA, xxR, xxN, xxN, xxN, xxN }, /* arabic lett. foll by ON	*/
/*ro*/ { xxx, xxx, xxx, xxx, xxE, xxR, xxN, xxN, xxN, xIx }, /* right lett. foll by ON	*/
/*lo*/ { xxx, xxx, xxx, xxx, xxL, xxR, xxN, xxN, xxN, xIx }, /* left lett. foll by ON	*/

/*rt*/ { Nxx, Nxx, Nxx, Nxx, ExE, NxR, xIx, NxN, NxN, xIx }, /* ET following R			*/
/*lt*/ { Nxx, Nxx, Nxx, Nxx, LxL, NxR, xIx, NxN, NxN, xIx }, /* ET following L			*/

/*cn*/ { xxx, xxx, xxx, xxx, xxA, xxR, xxA, xIx, xxN, xxN }, /* EN, AN following  AL	*/
/*ra*/ { xxx, xxx, xxx, xxx, xxE, xxR, xxA, xIx, xxN, xIx }, /* arabic number foll R	*/
/*re*/ { xxx, xxx, xxx, xxx, xxE, xxR, xxE, xIx, xIx, xxE }, /* european number foll R	*/
/*la*/ { xxx, xxx, xxx, xxx, xxL, xxR, xxA, xIx, xxN, xIx }, /* arabic number foll L	*/
/*le*/ { xxx, xxx, xxx, xxx, xxL, xxR, xxL, xIx, xIx, xxL }, /* european number foll L	*/

/*ac*/ { Nxx, Nxx, Nxx, Axx, AxA, NxR, NxN, NxN, NxN, NxN }, /* CS following cn		 */
/*rc*/ { Nxx, Nxx, Nxx, Axx, NxE, NxR, NxN, NxN, NxN, NIx }, /* CS following ra		 */
/*rs*/ { Nxx, Nxx, Nxx, Nxx, ExE, NxR, NxN, NxN, NxN, NIx }, /* CS,ES following re		*/
/*lc*/ { Nxx, Nxx, Nxx, Axx, NxL, NxR, NxN, NxN, NxN, NIx }, /* CS following la		 */
/*ls*/ { Nxx, Nxx, Nxx, Nxx, LxL, NxR, NxN, NxN, NxN, NIx }, /* CS,ES following le		*/

/*ret*/{ xxx, xxx, xxx, xxx, xxE, xxR, xxE, xxN, xxN, xxE }, /* ET following re			*/
/*let*/{ xxx, xxx, xxx, xxx, xxL, xxR, xxL, xxN, xxN, xxL }  /* ET following le			*/
};

static
fz_bidi_chartype get_deferred_type(fz_bidi_action action)
{
	return (action >> 4) & 0xF;
}

static
fz_bidi_chartype get_resolved_type(fz_bidi_action action)
{
	return action & 0xF;
}

/* Note on action table:

	States can be of two kinds:
	 - Immediate Resolution State, where each input token
	   is resolved as soon as it is seen. These states have
	   only single action codes (xxN) or the no-op (xxx)
	   for static input tokens.
	 - Deferred Resolution State, where input tokens either
	   either extend the run (xIx) or resolve its Type (e.g. Nxx).

	Input classes are of three kinds
	 - Static Input Token, where the class of the token remains
	   unchanged on output (AN, L, N, R)
	 - Replaced Input Token, where the class of the token is
	   always replaced on output (AL, BDI_BN, NSM, CS, ES, ET)
	 - Conditional Input Token, where the class of the token is
	   changed on output in some but not all cases (EN)

	 Where tokens are subject to change, a double action
	 (e.g. NxA, or NxN) is _required_ after deferred states,
	 resolving both the deferred state and changing the current token.

	These properties of the table are verified by assertions below.
	This code is needed only during debugging and maintenance
*/

/*------------------------------------------------------------------------
	Function: resolveWeak

	Resolves the directionality of numeric and other weak character types

	Implements rules X10 and W1-W6 of the Unicode Bidirectional Algorithm.

	Input: Array of embedding levels
		   Character count

	In/Out: Array of directional classes

	Note: On input only these directional classes are expected
		  AL, HL, R, L,  ON, BDI_BN, NSM, AN, EN, ES, ET, CS,
------------------------------------------------------------------------*/
void fz_bidi_resolve_weak(fz_context *ctx, fz_bidi_level baselevel, fz_bidi_chartype *pcls, fz_bidi_level *plevel, size_t cch)
{
	int state = odd(baselevel) ? xr : xl;
	fz_bidi_chartype cls;
	size_t ich;
	fz_bidi_action action;
	fz_bidi_chartype cls_run;
	fz_bidi_chartype cls_new;

	fz_bidi_level level = baselevel;

	size_t cch_run = 0;

	for (ich = 0; ich < cch; ich++)
	{
		if (pcls[ich] > BDI_BN) {
			fz_warn(ctx, "error: pcls[%zu] > BN (%d)\n", ich, pcls[ich]);
		}

		// ignore boundary neutrals
		if (pcls[ich] == BDI_BN)
		{
			// must flatten levels unless at a level change;
			plevel[ich] = level;

			// lookahead for level changes
			if (ich + 1 == cch && level != baselevel)
			{
				// have to fixup last BN before end of the loop, since
				// its fix-upped value will be needed below the assert
				pcls[ich] = embedding_direction(level);
			}
			else if (ich + 1 < cch && level != plevel[ich+1] && pcls[ich+1] != BDI_BN)
			{
				// fixup LAST BN in front / after a level run to make
				// it act like the SOR/EOR in rule X10
				int newlevel = plevel[ich+1];
				if (level > newlevel) {
					newlevel = level;
				}
				plevel[ich] = newlevel;

				// must match assigned level
				pcls[ich] = embedding_direction(newlevel);
				level = plevel[ich+1];
			}
			else
			{
				// don't interrupt runs
				if (cch_run)
				{
					cch_run++;
				}
				continue;
			}
		}

		assert(pcls[ich] <= BDI_BN);
		cls = pcls[ich];

		action = action_weak[state][cls];

		// resolve the directionality for deferred runs
		cls_run = get_deferred_type(action);
		if (cls_run != XX)
		{
			set_deferred_run(pcls, cch_run, ich, cls_run);
			cch_run = 0;
		}

		// resolve the directionality class at the current location
		cls_new = get_resolved_type(action);
		if (cls_new != XX)
			pcls[ich] = cls_new;

		// increment a deferred run
		if (IX & action)
			cch_run++;

		state = state_weak[state][cls];
	}

	// resolve any deferred runs
	// use the direction of the current level to emulate PDF
	cls = embedding_direction(level);

	// resolve the directionality for deferred runs
	cls_run = get_deferred_type(action_weak[state][cls]);
	if (cls_run != XX)
		set_deferred_run(pcls, cch_run, ich, cls_run);
}

// === RESOLVE NEUTRAL TYPES ==============================================

// action values
enum neutral_action
{
	// action to resolve previous input
	nL = BDI_L,		// resolve EN to L
	En = 3 << 4,		// resolve neutrals run to embedding level direction
	Rn = BDI_R << 4,	// resolve neutrals run to strong right
	Ln = BDI_L << 4,	// resolved neutrals run to strong left
	In = (1<<8),		// increment count of deferred neutrals
	LnL = (1<<4)+BDI_L	// set run and EN to L
};

static fz_bidi_chartype
get_deferred_neutrals(fz_bidi_action action, fz_bidi_level level)
{
	action = (action >> 4) & 0xF;
	if (action == (En >> 4))
		return embedding_direction(level);
	else
		return action;
}

static fz_bidi_chartype get_resolved_neutrals(fz_bidi_action action)
{
	action = action & 0xF;

	/* RJW: The original code does:
	 * if (action == In)
	 *     return 0;
	 * else
	 *     return action;
	 * BUT, this can never be true, as In == 256.
	 * This upsets coverity. We fix this here, but include this note
	 * so that we understand what changed in case we ever update to
	 * a newer release of the bidirectional code.
	 */
	return action;
}

// state values
enum neutral_state
{
	// new temporary class
	r,	// R and characters resolved to R
	l,	// L and characters resolved to L
	rn,	// N preceded by right
	ln,	// N preceded by left
	a,	// AN preceded by left (the abbrev 'la' is used up above)
	na	// N preceded by a
} ;

/*------------------------------------------------------------------------
	Notes:

	By rule W7, whenever a EN is 'dominated' by an L (including start of
	run with embedding direction = L) it is resolved to, and further treated
	as L.

	This leads to the need for 'a' and 'na' states.
------------------------------------------------------------------------*/

static const int action_neutrals[][5] =
{
//	N,	L,	R, AN, EN, = cls
					// state =
	{In,  0,  0,  0,  0},		// r	right
	{In,  0,  0,  0,  BDI_L},	// l	left

	{In, En, Rn, Rn, Rn},		// rn	N preceded by right
	{In, Ln, En, En, LnL},		// ln	N preceded by left

	{In,  0,  0,  0,  BDI_L},	// a   AN preceded by left
	{In, En, Rn, Rn, En}		// na	N  preceded by a
} ;

static const int state_neutrals[][5] =
{
//	 N, L,	R,	AN, EN = cls
					// state =
	{rn, l,	r,	r,	r},	// r   right
	{ln, l,	r,	a,	l},	// l   left

	{rn, l,	r,	r,	r},	// rn  N preceded by right
	{ln, l,	r,	a,	l},	// ln  N preceded by left

	{na, l,	r,	a,	l},	// a  AN preceded by left
	{na, l,	r,	a,	l}	// na  N preceded by la
} ;

/*------------------------------------------------------------------------
	Function: resolveNeutrals

	Resolves the directionality of neutral character types.

	Implements rules W7, N1 and N2 of the Unicode Bidi Algorithm.

	Input: Array of embedding levels
		   Character count
		   Baselevel

	In/Out: Array of directional classes

	Note: On input only these directional classes are expected
		  R,  L,  N, AN, EN and BN

		  W8 resolves a number of ENs to L
------------------------------------------------------------------------*/
void fz_bidi_resolve_neutrals(fz_bidi_level baselevel, fz_bidi_chartype *pcls, const fz_bidi_level *plevel, size_t cch)
{
	// the state at the start of text depends on the base level
	int state = odd(baselevel) ? r : l;
	fz_bidi_chartype cls;
	size_t ich;
	fz_bidi_chartype cls_run;

	size_t cch_run = 0;
	fz_bidi_level level = baselevel;

	for (ich = 0; ich < cch; ich++)
	{
		int action;
		fz_bidi_chartype cls_new;

		// ignore boundary neutrals
		if (pcls[ich] == BDI_BN)
		{
			// include in the count for a deferred run
			if (cch_run)
				cch_run++;

			// skip any further processing
			continue;
		}

		assert(pcls[ich] < 5); // "Only N, L, R, AN, EN are allowed"
		cls = pcls[ich];

		action = action_neutrals[state][cls];

		// resolve the directionality for deferred runs
		cls_run = get_deferred_neutrals(action, level);
		if (cls_run != BDI_N)
		{
			set_deferred_run(pcls, cch_run, ich, cls_run);
			cch_run = 0;
		}

		// resolve the directionality class at the current location
		cls_new = get_resolved_neutrals(action);
		if (cls_new != BDI_N)
			pcls[ich] = cls_new;

		if (In & action)
			cch_run++;

		state = state_neutrals[state][cls];
		level = plevel[ich];
	}

	// resolve any deferred runs
	cls = embedding_direction(level);	// eor has type of current level

	// resolve the directionality for deferred runs
	cls_run = get_deferred_neutrals(action_neutrals[state][cls], level);
	if (cls_run != BDI_N)
		set_deferred_run(pcls, cch_run, ich, cls_run);
}

// === RESOLVE IMPLICITLY =================================================

/*------------------------------------------------------------------------
	Function: resolveImplicit

	Recursively resolves implicit embedding levels.
	Implements rules I1 and I2 of the Unicode Bidirectional Algorithm.

	Input: Array of direction classes
		   Character count
		   Base level

	In/Out: Array of embedding levels

	Note: levels may exceed 15 on output.
		  Accepted subset of direction classes
		  R, L, AN, EN
------------------------------------------------------------------------*/
static const fz_bidi_level add_level[][4] =
{
	// L,  R,	AN, EN = cls
					// level =
/* even */ { 0,	1,	2,	2 },	// EVEN
/* odd	*/ { 1,	0,	1,	1 }	// ODD

};

void fz_bidi_resolve_implicit(const fz_bidi_chartype *pcls, fz_bidi_level *plevel, size_t cch)
{
	size_t ich;

	for (ich = 0; ich < cch; ich++)
	{
		// cannot resolve bn here, since some bn were resolved to strong
		// types in resolveWeak. To remove these we need the original
		// types, which are available again in resolveWhiteSpace
		if (pcls[ich] == BDI_BN)
		{
			continue;
		}
		assert(pcls[ich] > 0); // "No Neutrals allowed to survive here."
		assert(pcls[ich] < 5); // "Out of range."
		plevel[ich] += add_level[odd(plevel[ich])][pcls[ich] - 1];
	}
}

#if 0
// === REORDER ===========================================================
/*------------------------------------------------------------------------
	Function: resolve_lines

	Breaks a paragraph into lines

	Input:	Character count
			Array of line break flags
	In/Out:	Array of characters

	Returns the count of characters on the first line

	Note: This function only breaks lines at hard line breaks. Other
	line breaks can be passed in. If pbrk[n] is true, then a break
	occurs after the character in psz_input[n]. Breaks before the first
	character are not allowed.
------------------------------------------------------------------------*/
static int resolve_lines(uint32_t *psz_input, int *pbrk, int cch)
{
	int ich;

	// skip characters not of type LS
	for(ich = 0; ich < cch; ich++)
	{
		if (psz_input[ich] == chLS || (pbrk && pbrk[ich]))
		{
			ich++;
			break;
		}
	}

	return ich;
}
#endif

/*------------------------------------------------------------------------
	Function: fz_bidi_resolve_whitespace

	Resolves levels for WS and S
	Implements rule L1 of the Unicode bidi Algorithm.

	Input:	Base embedding level
			Character count
			Array of direction classes (for one line of text)

	In/Out: Array of embedding levels (for one line of text)

	Note: this should be applied a line at a time. The default driver
		  code supplied in this file assumes a single line of text; for
		  a real implementation, cch and the initial pointer values
		  would have to be adjusted.
------------------------------------------------------------------------*/
void fz_bidi_resolve_whitespace(fz_bidi_level baselevel, const fz_bidi_chartype *pcls, fz_bidi_level *plevel,
				size_t cch)
{
	size_t cchrun = 0;
	fz_bidi_level oldlevel = baselevel;
	size_t ich;

	for (ich = 0; ich < cch; ich++)
	{
		switch(pcls[ich])
		{
		default:
			cchrun = 0; // any other character breaks the run
			break;
		case BDI_WS:
			cchrun++;
			break;

		case BDI_RLE:
		case BDI_LRE:
		case BDI_LRO:
		case BDI_RLO:
		case BDI_PDF:
		case BDI_BN:
			plevel[ich] = oldlevel;
			cchrun++;
			break;

		case BDI_S:
		case BDI_B:
			// reset levels for WS before eot
			set_deferred_level_run(plevel, cchrun, ich, baselevel);
			cchrun = 0;
			plevel[ich] = baselevel;
			break;
		}
		oldlevel = plevel[ich];
	}
	// reset level before eot
	set_deferred_level_run(plevel, cchrun, ich, baselevel);
}

#ifdef BIDI_LINE_AT_A_TIME
/*------------------------------------------------------------------------
	Functions: reorder/reorderLevel

	Recursively reorders the display string
	"From the highest level down, reverse all characters at that level and
	higher, down to the lowest odd level"

	Implements rule L2 of the Unicode bidi Algorithm.

	Input: Array of embedding levels
		   Character count
		   Flag enabling reversal (set to false by initial caller)

	In/Out: Text to reorder

	Note: levels may exceed 15 resp. 61 on input.

	Rule L3 - reorder combining marks is not implemented here
	Rule L4 - glyph mirroring is implemented as a display option below

	Note: this should be applied a line at a time
-------------------------------------------------------------------------*/
static int reorderLevel(fz_bidi_level level, uint32_t *psz_text, const fz_bidi_level *plevel, int cch,
				 int f_reverse)
{
	int ich;

	// true as soon as first odd level encountered
	f_reverse = f_reverse || odd(level);

	for (ich = 0; ich < cch; ich++)
	{
		if (plevel[ich] < level)
		{
			break;
		}
		else if (plevel[ich] > level)
		{
			ich += reorderLevel(level + 1, psz_text + ich, plevel + ich,
				cch - ich, f_reverse) - 1;
		}
	}
	if (f_reverse)
	{
		reverse(psz_text, ich);
	}
	return ich;
}

int Bidi_reorder(fz_bidi_level baselevel, uint32_t *psz_text, const fz_bidi_level *plevel, int cch)
{
	int ich = 0;

	while (ich < cch)
	{
		ich += reorderLevel(baselevel, psz_text + ich, plevel + ich,
			cch - ich, FALSE);
	}
	return ich;
}
#endif







mupdf-1.21.1-source/source/fitz/bidi.c

/*
 * Bidirectional text processing.
 *
 * Processes unicode text by arranging the characters into an order suitable
 * for display. E.g. Hebrew text will be arranged from right-to-left and
 * any English within the text will remain in the left-to-right order.
 * Characters such as parenthesis will be substituted for their mirrored
 * equivalents if they are part of text which must be reversed.
 *
 * This is an implementation of the unicode Bidirectional Algorithm which
 * can be found here: http://www.unicode.org/reports/tr9/ and is based
 * on the reference implementation of the algorithm found on that page.
 *
 * For a nice overview of how it works, read this...
 * http://www.w3.org/TR/REC-html40/struct/dirlang.html
 *
 * Extracted from the SmartOffice code, where it was modified by Ian
 * Beveridge.
 *
 * Copyright (C) Picsel, 2004. All Rights Reserved.
 */

/*
 * Original copyright notice from unicode reference implementation.
 * ----------------------------------------------------------------
 * Written by: Asmus Freytag
 *	C++ and Windows dependencies removed, and
 *	command line interface added by: Rick McGowan
 *
 *	Copyright (C) 1999, ASMUS, Inc. All Rights Reserved
 */

/*
 * Includes...
 */

#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"
#include "bidi-imp.h" /* standard bidi code interface */
#include <assert.h>

/*
 * Macros...
 */

#define ODD(x) ((x) & 1)

#define REPLACEABLE_TYPE(t) ( \
		((t)==BDI_ES) || ((t)==BDI_ET) || ((t)==BDI_CS) || \
		((t)==BDI_NSM) || ((t)==BDI_PDF) || ((t)==BDI_BN) || \
		((t)==BDI_S) || ((t)==BDI_WS) || ((t)==BDI_N) )

#ifdef DEBUG_BIDI_VERBOSE
#define DBUGVF(params) do { fz_warn params; } while (0)
#else
#define DBUGVF(params) do {} while (0)
#endif

#ifdef DEBUG_BIDI_OUTLINE
#define DBUGH(params) do { fz_warn params; } while (0)
#else
#define DBUGH(params) do {} while (0)
#endif

#define UNICODE_EOS					0
#define UNICODE_DIGIT_ZERO				0x0030
#define UNICODE_DIGIT_NINE				0x0039
#define UNICODE_SUPERSCRIPT_TWO				0x00B2
#define UNICODE_SUPERSCRIPT_THREE			0x00B3
#define UNICODE_SUPERSCRIPT_ONE				0x00B9
#define UNICODE_RTL_START				0x0590
#define UNICODE_RTL_END					0x07BF
#define UNICODE_ARABIC_INDIC_DIGIT_ZERO			0x0660
#define UNICODE_ARABIC_INDIC_DIGIT_NINE			0x0669
#define UNICODE_EXTENDED_ARABIC_INDIC_DIGIT_ZERO	0x06F0
#define UNICODE_EXTENDED_ARABIC_INDIC_DIGIT_NINE	0x06F9
#define UNICODE_ZERO_WIDTH_NON_JOINER			0x200C
#define UNICODE_SUPERSCRIPT_ZERO			0x2070
#define UNICODE_SUPERSCRIPT_FOUR			0x2074
#define UNICODE_SUPERSCRIPT_NINE			0x2079
#define UNICODE_SUBSCRIPT_ZERO				0x2080
#define UNICODE_SUBSCRIPT_NINE				0x2089
#define UNICODE_CIRCLED_DIGIT_ONE			0x2460
#define UNICODE_NUMBER_TWENTY_FULL_STOP			0x249B
#define UNICODE_CIRCLED_DIGIT_ZERO			0x24EA
#define UNICODE_FULLWIDTH_DIGIT_ZERO			0xFF10
#define UNICODE_FULLWIDTH_DIGIT_NINE			0xFF19

#ifndef TRUE
#define TRUE (1)
#endif
#ifndef FALSE
#define FALSE (0)
#endif

/*
 * Enumerations...
 */

#ifdef DEBUG_BIDI_VERBOSE
/* display support: */
static const char char_from_types[] =
{
	' ',	/* ON */
	'>',	/* L */
	'<',	/* R */
	'9',	/* AN */
	'1',	/* EN */
	'a',	/* AL */
	'@',	/* NSM */
	'.',	/* CS */
	',',	/* ES */
	'$',	/* ET */
	':',	/* BN */
	'X',	/* S */
	'_',	/* WS */
	'B',	/* B */
	'+',	/* RLO */
	'+',	/* RLE */
	'+',	/* LRO */
	'+',	/* LRE */
	'-',	/* PDF */
	'='	/* LS */
};
#endif

/*
 * Functions and static functions...
 */

/* UCDN uses a different ordering than Bidi does. We cannot
 * change to the UCDN ordering, as the bidi-std.c code relies
 * on the exact ordering (at least that N = ON = 0). We
 * therefore map between the two using this small table. It
 * also takes care of fudging LRI, RLI, FSI and PDI, that this
 * code does not currently support. */
static const uint8_t ucdn_to_bidi[] =
{
	BDI_L,		/* UCDN_BIDI_CLASS_L = 0 */
	BDI_LRE,	/* UCDN_BIDI_CLASS_LRE = 1 */
	BDI_LRO,	/* UCDN_BIDI_CLASS_LRO = 2 */
	BDI_R,		/* UCDN_BIDI_CLASS_R = 3 */
	BDI_AL,		/* UCDN_BIDI_CLASS_AL = 4 */
	BDI_RLE,	/* UCDN_BIDI_CLASS_RLE = 5 */
	BDI_RLO,	/* UCDN_BIDI_CLASS_RLO = 6 */
	BDI_PDF,	/* UCDN_BIDI_CLASS_PDF = 7 */
	BDI_EN,		/* UCDN_BIDI_CLASS_EN = 8 */
	BDI_ES,		/* UCDN_BIDI_CLASS_ES = 9 */
	BDI_ET,		/* UCDN_BIDI_CLASS_ET = 10 */
	BDI_AN,		/* UCDN_BIDI_CLASS_AN = 11 */
	BDI_CS,		/* UCDN_BIDI_CLASS_CS = 12 */
	BDI_NSM,	/* UCDN_BIDI_CLASS_NSM = 13 */
	BDI_BN,		/* UCDN_BIDI_CLASS_BN = 14 */
	BDI_B,		/* UCDN_BIDI_CLASS_B = 15 */
	BDI_S,		/* UCDN_BIDI_CLASS_S = 16 */
	BDI_WS,		/* UCDN_BIDI_CLASS_WS = 17 */
	BDI_ON,		/* UCDN_BIDI_CLASS_ON = 18 */
	BDI_LRE,	/* UCDN_BIDI_CLASS_LRI = 19 */
	BDI_RLE,	/* UCDN_BIDI_CLASS_RLI = 20 */
	BDI_N,		/* UCDN_BIDI_CLASS_FSI = 21 */
	BDI_N,		/* UCDN_BIDI_CLASS_PDI = 22 */
};

#define class_from_ch_ws(ch) (ucdn_to_bidi[ucdn_get_bidi_class(ch)])

/* Return a direction for white-space on the second pass of the algorithm. */
static fz_bidi_chartype class_from_ch_n(uint32_t ch)
{
	fz_bidi_chartype from_ch_ws = class_from_ch_ws(ch);
	if (from_ch_ws == BDI_S || from_ch_ws == BDI_WS)
		return BDI_N;
	return from_ch_ws;
}

/* Split fragments into single scripts (or punctuation + single script) */
static void
split_at_script(const uint32_t *fragment,
		size_t fragment_len,
		int level,
		void *arg,
		fz_bidi_fragment_fn *callback)
{
	int script = UCDN_SCRIPT_COMMON;
	size_t script_start, i;

	script_start = 0;
	for (i = 0; i < fragment_len; i++)
	{
		int s = ucdn_get_script(fragment[i]);
		if (s == UCDN_SCRIPT_COMMON || s == UCDN_SCRIPT_INHERITED)
		{
			/* Punctuation etc. This is fine. */
		}
		else if (s == script)
		{
			/* Same script. Still fine. */
		}
		else if (script == UCDN_SCRIPT_COMMON || script == UCDN_SCRIPT_INHERITED)
		{
			/* First non punctuation thing. Set the script. */
			script = s;
		}
		else
		{
			/* Change of script. Break the fragment. */
			(*callback)(&fragment[script_start], i - script_start, level, script, arg);
			script_start = i;
			script = s;
		}
	}
	if (script_start != fragment_len)
	{
		(*callback)(&fragment[script_start], fragment_len - script_start, level, script, arg);
	}
}

/* Determines the character classes for all following
 * passes of the algorithm. A character class is basically the type of Bidi
 * behaviour that the character exhibits.
 */
static void
classify_characters(const uint32_t *text,
		fz_bidi_chartype *types,
		size_t len,
		fz_bidi_flags flags)
{
	size_t i;

	if ((flags & FZ_BIDI_CLASSIFY_WHITE_SPACE)!=0)
	{
		for (i = 0; i < len; i++)
		{
			types[i] = class_from_ch_ws(text[i]);
		}
	}
	else
	{
#ifdef DEBUG_BIDI_VERBOSE
		fprintf(stderr, "Text:  ");
		for (i = 0; i < len; i++)
		{
			/* So that we can actually sort of read the debug string, any
			 * non-ascii characters are replaced with a 1-digit hash
			 * value from 0-9, making non-english characters appear
			 * as numbers
			 */
			fprintf(stderr, "%c", (text[i] <= 127 && text[i] >= 32) ?
					text[i] : text[i] % 9 + '0');
		}
		fprintf(stderr, "\nTypes: ");
#endif
		for (i = 0; i < len; i++)
		{
			types[i] = class_from_ch_n(text[i]);
#ifdef DEBUG_BIDI_VERBOSE
			fprintf(stderr, "%c", char_from_types[(int)types[i]]);
#endif
		}
#ifdef DEBUG_BIDI_VERBOSE
		fprintf(stderr, "\n");
#endif
	}
}

/* Determines the base level of the text.
 * Implements rule P2 of the Unicode Bidi Algorithm.
 * Note: Ignores explicit embeddings
 */
static fz_bidi_level base_level_from_text(fz_bidi_chartype *types, size_t len)
{
	size_t i;

	for (i = 0; i < len; i++)
	{
		switch (types[i])
		{
		/* strong left */
		case BDI_L:
			return FZ_BIDI_LTR;

		/* strong right */
		case BDI_R:
		case BDI_AL:
			return FZ_BIDI_RTL;
		}
	}
	return FZ_BIDI_LTR;
}

static fz_bidi_direction direction_from_type(fz_bidi_chartype type)
{
	switch (type)
	{
	case BDI_L:
	case BDI_EN:
		return FZ_BIDI_LTR;

	case BDI_R:
	case BDI_AL:
		return FZ_BIDI_RTL;

	default:
		return FZ_BIDI_NEUTRAL;
	}
}

static void
classify_quoted_blocks(const uint32_t *text,
		fz_bidi_chartype *types,
		size_t len)
{
	size_t i;
	int inQuote = FALSE;
	int pdfNeeded = FALSE;
	int ltrFound = FALSE;
	int rtlFound = FALSE;

	/* Only do anything special here if there is mixed content
	 * (LTR *and* RTL) in the text.
	 */
	for (i = 0; i < len; i++)
	{
		switch (direction_from_type(types[i]))
		{
		case FZ_BIDI_LTR:
			ltrFound = TRUE;
			break;

		case FZ_BIDI_RTL:
			rtlFound = TRUE;
			break;

		default:
			break;
		}
	}

	/* Only make any changes if *both* LTR and RTL characters exist
	 * in this text.
	 */
	if (!ltrFound || !rtlFound)
	{
		return;
	}

	for (i = 0; i < len; i++)
	{
		if (text[i]=='"')
		{
			/* If we're already in a quote then terminate it,
			 * else start a new block.
			 */
			if (inQuote)
			{
				inQuote = FALSE;
				if (pdfNeeded)
				{
					pdfNeeded = FALSE;
					types[i] = BDI_PDF;
				}
			}
			else
			{
				size_t j;
				int done = FALSE;

				inQuote = TRUE;

				/* Find the first strong right or left type and
				 * use that to determine whether we should classify
				 * the quote as LRE or RLE. Or neither, if we
				 * hit another quote before any strongly-directional
				 * character.
				 */
				for (j = i + 1; !done && (j < len) && text[j] != '"'; ++j)
				{
					switch(types[j])
					{
					case BDI_RLE:
					case BDI_LRE:
						done = TRUE;
						break;

					case BDI_L:
					case BDI_EN:
						types[i] = BDI_LRE;
						pdfNeeded = TRUE;
						done = TRUE;
						break;

					case BDI_R:
					case BDI_AL:
						types[i] = BDI_RLE;
						pdfNeeded = TRUE;
						done = TRUE;
						break;

					default:
						break;
					}
				}
			}
		}
	}
}

/* Creates a buffer with an embedding level for every character in the
 * given text. Also determines the base level and returns it in
 * *baseDir if *baseDir does not initially contain a valid direction.
 */
static fz_bidi_level *
create_levels(fz_context *ctx,
		const uint32_t *text,
		size_t len,
		fz_bidi_direction *baseDir,
		int resolveWhiteSpace,
		int flags)
{
	fz_bidi_level *levels, *plevels;
	fz_bidi_chartype *types = NULL;
	fz_bidi_chartype *ptypes;
	fz_bidi_level baseLevel;
	const uint32_t *ptext;
	size_t plen, remaining;

	levels = Memento_label(fz_malloc(ctx, len * sizeof(*levels)), "bidi_levels");

	fz_var(types);

	fz_try(ctx)
	{
		types = fz_malloc(ctx, len * sizeof(fz_bidi_chartype));

		classify_characters(text, types, len, flags);

		if (*baseDir != FZ_BIDI_LTR && *baseDir != FZ_BIDI_RTL)
		{
			/* Derive the base level from the text and
			 * update *baseDir in case the caller wants to know.
			 */
			baseLevel = base_level_from_text(types, len);
			*baseDir = ODD(baseLevel)==1 ? FZ_BIDI_RTL : FZ_BIDI_LTR;
		}
		else
		{
			baseLevel = (fz_bidi_level)*baseDir;
		}

		{
			/* Replace tab with base direction, i.e. make tab appear as
			 * 'strong left' if the base direction is left-to-right and
			 * 'strong right' if base direction is right-to-left. This
			 * allows Layout to implicitly treat tabs as 'segment separators'.
			 */
			size_t i;

			for (i = 0u; i < len; i++)
			{
				if (text[i]=='\t')
				{
					types[i] = (*baseDir == FZ_BIDI_RTL) ? BDI_R : BDI_L;
				}
			}
		}

		/* Look for quotation marks. Classify them as RLE or LRE
		 * or leave them alone, depending on what follows them.
		 */
		classify_quoted_blocks(text, types, len);

		/* Work one paragraph at a time. */
		plevels = levels;
		ptypes = types;
		ptext = text;
		remaining = len;
		while (remaining)
		{
			plen = fz_bidi_resolve_paragraphs(ptypes, remaining);

			/* Work out the levels and character types... */
			(void)fz_bidi_resolve_explicit(baseLevel, BDI_N, ptypes, plevels, plen, 0);
			fz_bidi_resolve_weak(ctx, baseLevel, ptypes, plevels, plen);
			fz_bidi_resolve_neutrals(baseLevel, ptypes, plevels, plen);
			fz_bidi_resolve_implicit(ptypes, plevels, plen);

			classify_characters(ptext, ptypes, plen, FZ_BIDI_CLASSIFY_WHITE_SPACE);

			if (resolveWhiteSpace)
			{
				/* resolve whitespace */
				fz_bidi_resolve_whitespace(baseLevel, ptypes, plevels, plen);
			}

			plevels += plen;
			ptypes += plen;
			ptext += plen;
			remaining -= plen;
		}

		/* The levels buffer now has odd and even numbers indicating
		 * rtl or ltr characters, respectively.
		 */
#ifdef DEBUG_BIDI_VERBOSE
		fprintf(stderr, "Levels: ");
		{
			size_t i;
			for (i = 0; i < len; i++)
			{
				fprintf(stderr, "%d", levels[i]>9?0:levels[i]);
			}
			fprintf(stderr, "\n");
		}
#endif
	}
	fz_always(ctx)
	{
		fz_free(ctx, types);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, levels);
		fz_rethrow(ctx);
	}
	return levels;
}

/* Partitions the given character sequence into one or more unidirectional
 * fragments and invokes the given callback function for each fragment.
 */
void fz_bidi_fragment_text(fz_context *ctx,
		const uint32_t *text,
		size_t textlen,
		fz_bidi_direction *baseDir,
		fz_bidi_fragment_fn *callback,
		void *arg,
		int flags)
{
	size_t startOfFragment;
	size_t i;
	fz_bidi_level *levels;

	if (text == NULL || callback == NULL || textlen == 0)
		return;

	DBUGH(("fz_bidi_fragment_text('%S', len = %d)\n", text, textlen));

	levels = create_levels(ctx, text, textlen, baseDir, FALSE, flags);

	/* We now have an array with an embedding level
	 * for each character in text.
	 */
	assert(levels != NULL);

	fz_try(ctx)
	{
		startOfFragment = 0;
		for (i = 1; i < textlen; i++)
		{
			if (levels[i] != levels[i-1])
			{
				/* We've gone past the end of the fragment.
				 * Create a text object for it, then start
				 * a new fragment.
				 */
				split_at_script(&text[startOfFragment],
						i - startOfFragment,
						levels[startOfFragment],
						arg,
						callback);
				startOfFragment = i;
			}
		}
		/* Now i == textlen. Deal with the final (or maybe only) fragment. */
		/* otherwise create 1 fragment */
		split_at_script(&text[startOfFragment],
				i - startOfFragment,
				levels[startOfFragment],
				arg,
				callback);
	}
	fz_always(ctx)
	{
		fz_free(ctx, levels);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}
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//
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// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
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// details.
//
// You should have received a copy of the GNU Affero General Public License
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//
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#include "mupdf/fitz.h"

#include <string.h>

static const unsigned char pkm[256*8] =
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	0xFF, 0xFF, 0x00, 0x00, 0xFF, 0xFF, 0x00, 0x00,
	0xFF, 0xFF, 0x00, 0x00, 0xFF, 0xFF, 0x00, 0xFF,
	0xFF, 0xFF, 0x00, 0x00, 0xFF, 0xFF, 0xFF, 0x00,
	0xFF, 0xFF, 0x00, 0x00, 0xFF, 0xFF, 0xFF, 0xFF,
	0xFF, 0xFF, 0x00, 0xFF, 0x00, 0x00, 0x00, 0x00,
	0xFF, 0xFF, 0x00, 0xFF, 0x00, 0x00, 0x00, 0xFF,
	0xFF, 0xFF, 0x00, 0xFF, 0x00, 0x00, 0xFF, 0x00,
	0xFF, 0xFF, 0x00, 0xFF, 0x00, 0x00, 0xFF, 0xFF,
	0xFF, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0x00, 0x00,
	0xFF, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0x00, 0xFF,
	0xFF, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0xFF, 0x00,
	0xFF, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0xFF, 0xFF,
	0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0x00, 0x00, 0x00,
	0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0x00, 0x00, 0xFF,
	0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0x00, 0xFF, 0x00,
	0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0x00, 0xFF, 0xFF,
	0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0xFF, 0x00, 0x00,
	0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0xFF, 0x00, 0xFF,
	0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0xFF, 0xFF, 0x00,
	0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF,
	0xFF, 0xFF, 0xFF, 0x00, 0x00, 0x00, 0x00, 0x00,
	0xFF, 0xFF, 0xFF, 0x00, 0x00, 0x00, 0x00, 0xFF,
	0xFF, 0xFF, 0xFF, 0x00, 0x00, 0x00, 0xFF, 0x00,
	0xFF, 0xFF, 0xFF, 0x00, 0x00, 0x00, 0xFF, 0xFF,
	0xFF, 0xFF, 0xFF, 0x00, 0x00, 0xFF, 0x00, 0x00,
	0xFF, 0xFF, 0xFF, 0x00, 0x00, 0xFF, 0x00, 0xFF,
	0xFF, 0xFF, 0xFF, 0x00, 0x00, 0xFF, 0xFF, 0x00,
	0xFF, 0xFF, 0xFF, 0x00, 0x00, 0xFF, 0xFF, 0xFF,
	0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0x00, 0x00, 0x00,
	0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0x00, 0x00, 0xFF,
	0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0x00,
	0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0x00, 0xFF, 0xFF,
	0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0x00, 0x00,
	0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0x00, 0xFF,
	0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0xFF, 0x00,
	0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0xFF, 0xFF,
	0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0x00, 0x00, 0x00,
	0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0x00, 0x00, 0xFF,
	0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0x00, 0xFF, 0x00,
	0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0x00, 0xFF, 0xFF,
	0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0x00, 0x00,
	0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0x00, 0xFF,
	0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0x00,
	0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0xFF, 0xFF,
	0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0x00, 0x00,
	0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0x00, 0xFF,
	0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0x00,
	0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0xFF, 0xFF,
	0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0x00,
	0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0xFF,
	0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0x00,
	0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF
};

fz_bitmap *
fz_new_bitmap(fz_context *ctx, int w, int h, int n, int xres, int yres)
{
	fz_bitmap *bit;

	/* Stride is 32 bit aligned. We may want to make this 64 bit if we use SSE2 etc. */
	int stride = ((n * w + 31) & ~31) >> 3;
	if (h < 0 || ((size_t)h > (size_t)(SIZE_MAX / stride)))
		fz_throw(ctx, FZ_ERROR_MEMORY, "bitmap too large");

	bit = fz_malloc_struct(ctx, fz_bitmap);
	fz_try(ctx)
	{
		bit->refs = 1;
		bit->w = w;
		bit->h = h;
		bit->n = n;
		bit->xres = xres;
		bit->yres = yres;
		bit->stride = stride;
		bit->samples = Memento_label(fz_malloc(ctx, (size_t)h * bit->stride), "bitmap_samples");
	}
	fz_catch(ctx)
	{
		fz_free(ctx, bit);
		fz_rethrow(ctx);
	}

	return bit;
}

fz_bitmap *
fz_keep_bitmap(fz_context *ctx, fz_bitmap *bit)
{
	return fz_keep_imp(ctx, bit, &bit->refs);
}

void
fz_drop_bitmap(fz_context *ctx, fz_bitmap *bit)
{
	if (fz_drop_imp(ctx, bit, &bit->refs))
	{
		fz_free(ctx, bit->samples);
		fz_free(ctx, bit);
	}
}

void
fz_clear_bitmap(fz_context *ctx, fz_bitmap *bit)
{
	memset(bit->samples, 0, (size_t)bit->stride * bit->h);
}

static void
pbm_write_header(fz_context *ctx, fz_band_writer *writer, fz_colorspace *cs)
{
	fz_output *out = writer->out;
	int w = writer->w;
	int h = writer->h;

	if (writer->s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "pbms cannot contain spot colors");

	fz_write_printf(ctx, out, "P4\n%d %d\n", w, h);
}

static void
pkm_write_header(fz_context *ctx, fz_band_writer *writer, fz_colorspace *cs)
{
	fz_output *out = writer->out;
	int w = writer->w;
	int h = writer->h;

	if (writer->s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "pkms cannot contain spot colors");

	fz_write_printf(ctx, out, "P7\nWIDTH %d\nHEIGHT %d\nDEPTH 4\nMAXVAL 255\nTUPLTYPE CMYK\nENDHDR\n", w, h);
}

void
fz_write_bitmap_as_pbm(fz_context *ctx, fz_output *out, fz_bitmap *bitmap)
{
	fz_band_writer *writer;

	if (bitmap->n != 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "bitmap must be monochrome to save as PBM");

	writer = fz_new_pbm_band_writer(ctx, out);
	fz_try(ctx)
	{
		fz_write_header(ctx, writer, bitmap->w, bitmap->h, 1, 0, 0, 0, 0, NULL, NULL);
		fz_write_band(ctx, writer, bitmap->stride, bitmap->h, bitmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_band_writer(ctx, writer);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_write_bitmap_as_pkm(fz_context *ctx, fz_output *out, fz_bitmap *bitmap)
{
	fz_band_writer *writer;

	if (bitmap->n != 4)
		fz_throw(ctx, FZ_ERROR_GENERIC, "bitmap must be CMYK to save as PKM");

	writer = fz_new_pkm_band_writer(ctx, out);
	fz_try(ctx)
	{
		fz_write_header(ctx, writer, bitmap->w, bitmap->h, 4, 0, 0, 0, 0, NULL, NULL);
		fz_write_band(ctx, writer, bitmap->stride, bitmap->h, bitmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_band_writer(ctx, writer);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pbm_write_band(fz_context *ctx, fz_band_writer *writer, int stride, int band_start, int band_height, const unsigned char *p)
{
	fz_output *out = writer->out;
	int w = writer->w;
	int h = writer->h;
	int n = writer->n;
	int bytestride;
	int end = band_start + band_height;

	if (n != 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too many color components in bitmap");

	if (end > h)
		end = h;
	end -= band_start;

	bytestride = (w + 7) >> 3;
	while (end--)
	{
		fz_write_data(ctx, out, p, bytestride);
		p += stride;
	}
}

static void
pkm_write_band(fz_context *ctx, fz_band_writer *writer, int stride, int band_start, int band_height, const unsigned char *p)
{
	fz_output *out = writer->out;
	int w = writer->w;
	int h = writer->h;
	int n = writer->n;
	int bytestride;
	int end = band_start + band_height;

	if (n != 4)
		fz_throw(ctx, FZ_ERROR_GENERIC, "wrong number of color components in bitmap");

	if (end > h)
		end = h;
	end -= band_start;

	bytestride = stride - (w>>1);
	while (end--)
	{
		int ww = w-1;
		while (ww > 0)
		{
			fz_write_data(ctx, out, &pkm[8 * *p++], 8);
			ww -= 2;
		}
		if (ww == 0)
			fz_write_data(ctx, out, &pkm[8 * *p], 4);
		p += bytestride;
	}
}

fz_band_writer *fz_new_pbm_band_writer(fz_context *ctx, fz_output *out)
{
	fz_band_writer *writer = fz_new_band_writer(ctx, fz_band_writer, out);

	writer->header = pbm_write_header;
	writer->band = pbm_write_band;

	return writer;
}

fz_band_writer *fz_new_pkm_band_writer(fz_context *ctx, fz_output *out)
{
	fz_band_writer *writer = fz_new_band_writer(ctx, fz_band_writer, out);

	writer->header = pkm_write_header;
	writer->band = pkm_write_band;

	return writer;
}

void
fz_save_bitmap_as_pbm(fz_context *ctx, fz_bitmap *bitmap, const char *filename)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, 0);
	fz_try(ctx)
	{
		fz_write_bitmap_as_pbm(ctx, out, bitmap);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_save_bitmap_as_pkm(fz_context *ctx, fz_bitmap *bitmap, const char *filename)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, 0);
	fz_try(ctx)
	{
		fz_write_bitmap_as_pkm(ctx, out, bitmap);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_save_pixmap_as_pbm(fz_context *ctx, fz_pixmap *pixmap, const char *filename)
{
	fz_bitmap *bitmap = fz_new_bitmap_from_pixmap(ctx, pixmap, NULL);
	fz_try(ctx)
		fz_save_bitmap_as_pbm(ctx, bitmap, filename);
	fz_always(ctx)
		fz_drop_bitmap(ctx, bitmap);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_save_pixmap_as_pkm(fz_context *ctx, fz_pixmap *pixmap, const char *filename)
{
	fz_bitmap *bitmap = fz_new_bitmap_from_pixmap(ctx, pixmap, NULL);
	fz_try(ctx)
		fz_save_bitmap_as_pkm(ctx, bitmap, filename);
	fz_always(ctx)
		fz_drop_bitmap(ctx, bitmap);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void fz_bitmap_details(fz_bitmap *bit, int *w, int *h, int *n, int *stride)
{
	if (!bit)
	{
		if (w)
			*w = 0;
		if (h)
			*h = 0;
		if (n)
			*n = 0;
		if (stride)
			*stride = 0;
		return;
	}
	if (w)
		*w = bit->w;
	if (h)
		*h = bit->h;
	if (n)
		*n = bit->n;
	if (stride)
		*stride = bit->stride;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <stdarg.h>

fz_buffer *
fz_new_buffer(fz_context *ctx, size_t size)
{
	fz_buffer *b;

	size = size > 1 ? size : 16;

	b = fz_malloc_struct(ctx, fz_buffer);
	b->refs = 1;
	fz_try(ctx)
	{
		b->data = Memento_label(fz_malloc(ctx, size), "fz_buffer_data");
	}
	fz_catch(ctx)
	{
		fz_free(ctx, b);
		fz_rethrow(ctx);
	}
	b->cap = size;
	b->len = 0;
	b->unused_bits = 0;

	return b;
}

fz_buffer *
fz_new_buffer_from_data(fz_context *ctx, unsigned char *data, size_t size)
{
	fz_buffer *b = NULL;

	fz_try(ctx)
	{
		b = fz_malloc_struct(ctx, fz_buffer);
		b->refs = 1;
		b->data = data;
		b->cap = size;
		b->len = size;
		b->unused_bits = 0;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, data);
		fz_rethrow(ctx);
	}

	return b;
}

fz_buffer *
fz_new_buffer_from_shared_data(fz_context *ctx, const unsigned char *data, size_t size)
{
	fz_buffer *b;

	b = fz_malloc_struct(ctx, fz_buffer);
	b->refs = 1;
	b->data = (unsigned char *)data; /* cast away const */
	b->cap = size;
	b->len = size;
	b->unused_bits = 0;
	b->shared = 1;

	return b;
}

fz_buffer *
fz_new_buffer_from_copied_data(fz_context *ctx, const unsigned char *data, size_t size)
{
	fz_buffer *b = fz_new_buffer(ctx, size);
	b->len = size;
	memcpy(b->data, data, size);
	return b;
}

static inline int iswhite(int a)
{
	switch (a) {
	case '\n': case '\r': case '\t': case ' ':
	case '\f':
		return 1;
	}
	return 0;
}

fz_buffer *
fz_new_buffer_from_base64(fz_context *ctx, const char *data, size_t size)
{
	fz_buffer *out = fz_new_buffer(ctx, size > 0 ? size : strlen(data));
	const char *end = data + (size > 0 ? size : strlen(data));
	const char *s = data;
	uint32_t buf = 0;
	int bits = 0;

	/* This is https://infra.spec.whatwg.org/#forgiving-base64-decode
	 * but even more relaxed. We allow any number of trailing '=' code
	 * points and instead of returning failure on invalid characters, we
	 * warn and truncate.
	 */

	while (s < end && iswhite(*s))
		s++;
	while (s < end && iswhite(end[-1]))
		end--;
	while (s < end && end[-1] == '=')
		end--;

	fz_try(ctx)
	{
		while (s < end)
		{
			int c = *s++;

			if (c >= 'A' && c <= 'Z')
				c = c - 'A';
			else if (c >= 'a' && c <= 'z')
				c = c - 'a' + 26;
			else if (c >= '0' && c <= '9')
				c = c - '0' + 52;
			else if (c == '+')
				c = 62;
			else if (c == '/')
				c = 63;
			else if (iswhite(c))
				continue;
			else
			{
				fz_warn(ctx, "invalid character in base64");
				break;
			}

			buf <<= 6;
			buf |= c & 0x3f;
			bits += 6;

			if (bits == 24)
			{
				fz_append_byte(ctx, out, buf >> 16);
				fz_append_byte(ctx, out, buf >> 8);
				fz_append_byte(ctx, out, buf >> 0);
				bits = 0;
			}
		}

		if (bits == 18)
		{
			fz_append_byte(ctx, out, buf >> 10);
			fz_append_byte(ctx, out, buf >> 2);
		}
		else if (bits == 12)
		{
			fz_append_byte(ctx, out, buf >> 4);
		}
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, out);
		fz_rethrow(ctx);
	}
	return out;
}

fz_buffer *
fz_keep_buffer(fz_context *ctx, fz_buffer *buf)
{
	return fz_keep_imp(ctx, buf, &buf->refs);
}

void
fz_drop_buffer(fz_context *ctx, fz_buffer *buf)
{
	if (fz_drop_imp(ctx, buf, &buf->refs))
	{
		if (!buf->shared)
			fz_free(ctx, buf->data);
		fz_free(ctx, buf);
	}
}

void
fz_resize_buffer(fz_context *ctx, fz_buffer *buf, size_t size)
{
	if (buf->shared)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot resize a buffer with shared storage");
	buf->data = fz_realloc(ctx, buf->data, size);
	buf->cap = size;
	if (buf->len > buf->cap)
		buf->len = buf->cap;
}

void
fz_grow_buffer(fz_context *ctx, fz_buffer *buf)
{
	size_t newsize = (buf->cap * 3) / 2;
	if (newsize == 0)
		newsize = 256;
	fz_resize_buffer(ctx, buf, newsize);
}

static void
fz_ensure_buffer(fz_context *ctx, fz_buffer *buf, size_t min)
{
	size_t newsize = buf->cap;
	if (newsize < 16)
		newsize = 16;
	while (newsize < min)
	{
		newsize = (newsize * 3) / 2;
	}
	fz_resize_buffer(ctx, buf, newsize);
}

void
fz_trim_buffer(fz_context *ctx, fz_buffer *buf)
{
	if (buf->cap > buf->len+1)
		fz_resize_buffer(ctx, buf, buf->len);
}

void
fz_clear_buffer(fz_context *ctx, fz_buffer *buf)
{
	buf->len = 0;
}

void
fz_terminate_buffer(fz_context *ctx, fz_buffer *buf)
{
	/* ensure that there is a zero-byte after the end of the data */
	if (buf->len + 1 > buf->cap)
		fz_grow_buffer(ctx, buf);
	buf->data[buf->len] = 0;
}

size_t
fz_buffer_storage(fz_context *ctx, fz_buffer *buf, unsigned char **datap)
{
	if (datap)
		*datap = (buf ? buf->data : NULL);
	return (buf ? buf->len : 0);
}

const char *
fz_string_from_buffer(fz_context *ctx, fz_buffer *buf)
{
	if (!buf)
		return "";
	fz_terminate_buffer(ctx, buf);
	return (const char *)buf->data;
}

size_t
fz_buffer_extract(fz_context *ctx, fz_buffer *buf, unsigned char **datap)
{
	size_t len = buf ? buf->len : 0;
	*datap = (buf ? buf->data : NULL);

	if (buf)
	{
		buf->data = NULL;
		buf->len = 0;
	}
	return len;
}

void
fz_append_buffer(fz_context *ctx, fz_buffer *buf, fz_buffer *extra)
{
	if (buf->cap - buf->len < extra->len)
	{
		buf->data = fz_realloc(ctx, buf->data, buf->len + extra->len);
		buf->cap = buf->len + extra->len;
	}

	memcpy(buf->data + buf->len, extra->data, extra->len);
	buf->len += extra->len;
}

void
fz_append_data(fz_context *ctx, fz_buffer *buf, const void *data, size_t len)
{
	if (buf->len + len > buf->cap)
		fz_ensure_buffer(ctx, buf, buf->len + len);
	memcpy(buf->data + buf->len, data, len);
	buf->len += len;
	buf->unused_bits = 0;
}

void
fz_append_string(fz_context *ctx, fz_buffer *buf, const char *data)
{
	size_t len = strlen(data);
	if (buf->len + len > buf->cap)
		fz_ensure_buffer(ctx, buf, buf->len + len);
	memcpy(buf->data + buf->len, data, len);
	buf->len += len;
	buf->unused_bits = 0;
}

void
fz_append_byte(fz_context *ctx, fz_buffer *buf, int val)
{
	if (buf->len + 1 > buf->cap)
		fz_grow_buffer(ctx, buf);
	buf->data[buf->len++] = val;
	buf->unused_bits = 0;
}

void
fz_append_rune(fz_context *ctx, fz_buffer *buf, int c)
{
	char data[10];
	int len = fz_runetochar(data, c);
	if (buf->len + len > buf->cap)
		fz_ensure_buffer(ctx, buf, buf->len + len);
	memcpy(buf->data + buf->len, data, len);
	buf->len += len;
	buf->unused_bits = 0;
}

void
fz_append_int32_be(fz_context *ctx, fz_buffer *buf, int x)
{
	fz_append_byte(ctx, buf, (x >> 24) & 0xFF);
	fz_append_byte(ctx, buf, (x >> 16) & 0xFF);
	fz_append_byte(ctx, buf, (x >> 8) & 0xFF);
	fz_append_byte(ctx, buf, (x) & 0xFF);
}

void
fz_append_int16_be(fz_context *ctx, fz_buffer *buf, int x)
{
	fz_append_byte(ctx, buf, (x >> 8) & 0xFF);
	fz_append_byte(ctx, buf, (x) & 0xFF);
}

void
fz_append_int32_le(fz_context *ctx, fz_buffer *buf, int x)
{
	fz_append_byte(ctx, buf, (x)&0xFF);
	fz_append_byte(ctx, buf, (x>>8)&0xFF);
	fz_append_byte(ctx, buf, (x>>16)&0xFF);
	fz_append_byte(ctx, buf, (x>>24)&0xFF);
}

void
fz_append_int16_le(fz_context *ctx, fz_buffer *buf, int x)
{
	fz_append_byte(ctx, buf, (x)&0xFF);
	fz_append_byte(ctx, buf, (x>>8)&0xFF);
}

void
fz_append_bits(fz_context *ctx, fz_buffer *buf, int val, int bits)
{
	int shift;

	/* Throughout this code, the invariant is that we need to write the
	 * bottom 'bits' bits of 'val' into the stream. On entry we assume
	 * that val & ((1<<bits)-1) == val, but we do not rely on this after
	 * having written the first partial byte. */

	if (bits == 0)
		return;

	/* buf->len always covers all the bits in the buffer, including
	 * any unused ones in the last byte, which will always be 0.
	 * buf->unused_bits = the number of unused bits in the last byte.
	 */

	/* Find the amount we need to shift val up by so that it will be in
	 * the correct position to be inserted into any existing data byte. */
	shift = (buf->unused_bits - bits);

	/* Extend the buffer as required before we start; that way we never
	 * fail part way during writing. If shift < 0, then we'll need -shift
	 * more bits. */
	if (shift < 0)
	{
		int extra = (7-shift)>>3; /* Round up to bytes */
		fz_ensure_buffer(ctx, buf, buf->len + extra);
	}

	/* Write any bits that will fit into the existing byte */
	if (buf->unused_bits)
	{
		buf->data[buf->len-1] |= (shift >= 0 ? (((unsigned int)val)<<shift) : (((unsigned int)val)>>-shift));
		if (shift >= 0)
		{
			/* If we were shifting up, we're done. */
			buf->unused_bits -= bits;
			return;
		}
		/* The number of bits left to write is the number that didn't
		 * fit in this first byte. */
		bits = -shift;
	}

	/* Write any whole bytes */
	while (bits >= 8)
	{
		bits -= 8;
		buf->data[buf->len++] = val>>bits;
	}

	/* Write trailing bits (with 0's in unused bits) */
	if (bits > 0)
	{
		bits = 8-bits;
		buf->data[buf->len++] = val<<bits;
	}
	buf->unused_bits = bits;
}

void
fz_append_bits_pad(fz_context *ctx, fz_buffer *buf)
{
	buf->unused_bits = 0;
}

static void fz_append_emit(fz_context *ctx, void *buffer, int c)
{
	fz_append_byte(ctx, buffer, c);
}

void
fz_append_printf(fz_context *ctx, fz_buffer *buffer, const char *fmt, ...)
{
	va_list args;
	va_start(args, fmt);
	fz_format_string(ctx, buffer, fz_append_emit, fmt, args);
	va_end(args);
}

void
fz_append_vprintf(fz_context *ctx, fz_buffer *buffer, const char *fmt, va_list args)
{
	fz_format_string(ctx, buffer, fz_append_emit, fmt, args);
}

void
fz_append_pdf_string(fz_context *ctx, fz_buffer *buffer, const char *text)
{
	size_t len = 2;
	const char *s = text;
	char *d;
	char c;

	while ((c = *s++) != 0)
	{
		switch (c)
		{
		case '\n':
		case '\r':
		case '\t':
		case '\b':
		case '\f':
		case '(':
		case ')':
		case '\\':
			len++;
			break;
		}
		len++;
	}

	while(buffer->cap - buffer->len < len)
		fz_grow_buffer(ctx, buffer);

	s = text;
	d = (char *)buffer->data + buffer->len;
	*d++ = '(';
	while ((c = *s++) != 0)
	{
		switch (c)
		{
		case '\n':
			*d++ = '\\';
			*d++ = 'n';
			break;
		case '\r':
			*d++ = '\\';
			*d++ = 'r';
			break;
		case '\t':
			*d++ = '\\';
			*d++ = 't';
			break;
		case '\b':
			*d++ = '\\';
			*d++ = 'b';
			break;
		case '\f':
			*d++ = '\\';
			*d++ = 'f';
			break;
		case '(':
			*d++ = '\\';
			*d++ = '(';
			break;
		case ')':
			*d++ = '\\';
			*d++ = ')';
			break;
		case '\\':
			*d++ = '\\';
			*d++ = '\\';
			break;
		default:
			*d++ = c;
		}
	}
	*d = ')';
	buffer->len += len;
}

void
fz_md5_buffer(fz_context *ctx, fz_buffer *buffer, unsigned char digest[16])
{
	fz_md5 state;
	fz_md5_init(&state);
	if (buffer)
		fz_md5_update(&state, buffer->data, buffer->len);
	fz_md5_final(&state, digest);
}

#ifdef TEST_BUFFER_WRITE

#define TEST_LEN 1024

void
fz_test_buffer_write(fz_context *ctx)
{
	fz_buffer *master = fz_new_buffer(ctx, TEST_LEN);
	fz_buffer *copy = fz_new_buffer(ctx, TEST_LEN);
	fz_stream *stm;
	int i, j, k;

	/* Make us a dummy buffer */
	for (i = 0; i < TEST_LEN; i++)
	{
		master->data[i] = rand();
	}
	master->len = TEST_LEN;

	/* Now copy that buffer several times, checking it for validity */
	stm = fz_open_buffer(ctx, master);
	for (i = 0; i < 256; i++)
	{
		memset(copy->data, i, TEST_LEN);
		copy->len = 0;
		j = TEST_LEN * 8;
		do
		{
			k = (rand() & 31)+1;
			if (k > j)
				k = j;
			fz_append_bits(ctx, copy, fz_read_bits(ctx, stm, k), k);
			j -= k;
		}
		while (j);

		if (memcmp(copy->data, master->data, TEST_LEN) != 0)
			fprintf(stderr, "Copied buffer is different!\n");
		fz_seek(stm, 0, 0);
	}
	fz_drop_stream(stm);
	fz_drop_buffer(ctx, master);
	fz_drop_buffer(ctx, copy);
}
#endif
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#include "mupdf/fitz.h"

#include "color-imp.h"

#include <math.h>

/* Fast color transforms */

static void gray_to_gray(fz_context *ctx, fz_color_converter *cc, const float *gray, float *xyz)
{
	xyz[0] = gray[0];
}

static void gray_to_rgb(fz_context *ctx, fz_color_converter *cc, const float *gray, float *rgb)
{
	rgb[0] = gray[0];
	rgb[1] = gray[0];
	rgb[2] = gray[0];
}

static void rgb_to_gray(fz_context *ctx, fz_color_converter *cc, const float *rgb, float *gray)
{
	gray[0] = rgb[0] * 0.3f + rgb[1] * 0.59f + rgb[2] * 0.11f;
}

static void bgr_to_gray(fz_context *ctx, fz_color_converter *cc, const float *bgr, float *gray)
{
	gray[0] = bgr[0] * 0.11f + bgr[1] * 0.59f + bgr[2] * 0.3f;
}

static void rgb_to_rgb(fz_context *ctx, fz_color_converter *cc, const float *rgb, float *xyz)
{
	xyz[0] = rgb[0];
	xyz[1] = rgb[1];
	xyz[2] = rgb[2];
}

static void rgb_to_bgr(fz_context *ctx, fz_color_converter *cc, const float *rgb, float *bgr)
{
	bgr[0] = rgb[2];
	bgr[1] = rgb[1];
	bgr[2] = rgb[0];
}

static void cmyk_to_cmyk(fz_context *ctx, fz_color_converter *cc, const float *cmyk, float *xyz)
{
	xyz[0] = cmyk[0];
	xyz[1] = cmyk[1];
	xyz[2] = cmyk[2];
	xyz[3] = cmyk[3];
}

static void gray_to_cmyk(fz_context *ctx, fz_color_converter *cc, const float *gray, float *cmyk)
{
	cmyk[0] = 0;
	cmyk[1] = 0;
	cmyk[2] = 0;
	cmyk[3] = 1 - gray[0];
}

static void cmyk_to_gray(fz_context *ctx, fz_color_converter *cc, const float *cmyk, float *gray)
{
	float c = cmyk[0] * 0.3f;
	float m = cmyk[1] * 0.59f;
	float y = cmyk[2] * 0.11f;
	gray[0] = 1 - fz_min(c + m + y + cmyk[3], 1);
}

static void rgb_to_cmyk(fz_context *ctx, fz_color_converter *cc, const float *rgb, float *cmyk)
{
	float c, m, y, k;
	c = 1 - rgb[0];
	m = 1 - rgb[1];
	y = 1 - rgb[2];
	k = fz_min(c, fz_min(m, y));
	cmyk[0] = c - k;
	cmyk[1] = m - k;
	cmyk[2] = y - k;
	cmyk[3] = k;
}

static void bgr_to_cmyk(fz_context *ctx, fz_color_converter *cc, const float *bgr, float *cmyk)
{
	float c, m, y, k;
	c = 1 - bgr[2];
	m = 1 - bgr[1];
	y = 1 - bgr[0];
	k = fz_min(c, fz_min(m, y));
	cmyk[0] = c - k;
	cmyk[1] = m - k;
	cmyk[2] = y - k;
	cmyk[3] = k;
}

static void cmyk_to_rgb(fz_context *ctx, fz_color_converter *cc, const float *cmyk, float *rgb)
{
	rgb[0] = 1 - fz_min(1, cmyk[0] + cmyk[3]);
	rgb[1] = 1 - fz_min(1, cmyk[1] + cmyk[3]);
	rgb[2] = 1 - fz_min(1, cmyk[2] + cmyk[3]);
}

static void cmyk_to_bgr(fz_context *ctx, fz_color_converter *cc, const float *cmyk, float *bgr)
{
	bgr[0] = 1 - fz_min(cmyk[2] + cmyk[3], 1);
	bgr[1] = 1 - fz_min(cmyk[1] + cmyk[3], 1);
	bgr[2] = 1 - fz_min(cmyk[0] + cmyk[3], 1);
}

static inline float fung(float x)
{
	if (x >= 6.0f / 29.0f)
		return x * x * x;
	return (108.0f / 841.0f) * (x - (4.0f / 29.0f));
}

static void lab_to_rgb(fz_context *ctx, fz_color_converter *cc, const float *lab, float *rgb)
{
	/* input is in range (0..100, -128..127, -128..127) not (0..1, 0..1, 0..1) */
	float lstar, astar, bstar, l, m, n, x, y, z, r, g, b;
	lstar = lab[0];
	astar = lab[1];
	bstar = lab[2];
	m = (lstar + 16) / 116;
	l = m + astar / 500;
	n = m - bstar / 200;
	x = fung(l);
	y = fung(m);
	z = fung(n);
	r = (3.240449f * x + -1.537136f * y + -0.498531f * z) * 0.830026f;
	g = (-0.969265f * x + 1.876011f * y + 0.041556f * z) * 1.05452f;
	b = (0.055643f * x + -0.204026f * y + 1.057229f * z) * 1.1003f;
	rgb[0] = sqrtf(fz_clamp(r, 0, 1));
	rgb[1] = sqrtf(fz_clamp(g, 0, 1));
	rgb[2] = sqrtf(fz_clamp(b, 0, 1));
}

static void lab_to_gray(fz_context *ctx, fz_color_converter *cc, const float *lab, float *gray)
{
	gray[0] = lab[0] / 100;
}

static void lab_to_bgr(fz_context *ctx, fz_color_converter *cc, const float *lab, float *bgr)
{
	float rgb[3];
	lab_to_rgb(ctx, cc, lab, rgb);
	rgb_to_bgr(ctx, cc, rgb, bgr);
}

static void lab_to_cmyk(fz_context *ctx, fz_color_converter *cc, const float *lab, float *cmyk)
{
	float rgb[3];
	lab_to_rgb(ctx, cc, lab, rgb);
	rgb_to_cmyk(ctx, cc, rgb, cmyk);
}

fz_color_convert_fn *
fz_lookup_fast_color_converter(fz_context *ctx, fz_colorspace *ss, fz_colorspace *ds)
{
	int stype = ss->type;
	int dtype = ds->type;

	if (stype == FZ_COLORSPACE_GRAY)
	{
		if (dtype == FZ_COLORSPACE_GRAY) return gray_to_gray;
		if (dtype == FZ_COLORSPACE_RGB) return gray_to_rgb;
		if (dtype == FZ_COLORSPACE_BGR) return gray_to_rgb;
		if (dtype == FZ_COLORSPACE_CMYK) return gray_to_cmyk;
	}

	else if (stype == FZ_COLORSPACE_RGB)
	{
		if (dtype == FZ_COLORSPACE_GRAY) return rgb_to_gray;
		if (dtype == FZ_COLORSPACE_RGB) return rgb_to_rgb;
		if (dtype == FZ_COLORSPACE_BGR) return rgb_to_bgr;
		if (dtype == FZ_COLORSPACE_CMYK) return rgb_to_cmyk;
	}

	else if (stype == FZ_COLORSPACE_BGR)
	{
		if (dtype == FZ_COLORSPACE_GRAY) return bgr_to_gray;
		if (dtype == FZ_COLORSPACE_RGB) return rgb_to_bgr;
		if (dtype == FZ_COLORSPACE_BGR) return rgb_to_rgb;
		if (dtype == FZ_COLORSPACE_CMYK) return bgr_to_cmyk;
	}

	else if (stype == FZ_COLORSPACE_CMYK)
	{
		if (dtype == FZ_COLORSPACE_GRAY) return cmyk_to_gray;
		if (dtype == FZ_COLORSPACE_RGB) return cmyk_to_rgb;
		if (dtype == FZ_COLORSPACE_BGR) return cmyk_to_bgr;
		if (dtype == FZ_COLORSPACE_CMYK) return cmyk_to_cmyk;
	}

	else if (stype == FZ_COLORSPACE_LAB)
	{
		if (dtype == FZ_COLORSPACE_GRAY) return lab_to_gray;
		if (dtype == FZ_COLORSPACE_RGB) return lab_to_rgb;
		if (dtype == FZ_COLORSPACE_BGR) return lab_to_bgr;
		if (dtype == FZ_COLORSPACE_CMYK) return lab_to_cmyk;
	}

	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find color converter");
}

/* Fast pixmap color conversions */

static void fast_gray_to_rgb(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;

	/* If copying spots, they must match, and we can never drop alpha (but we can invent it) */
	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");
	if (!da && sa)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot drop alpha when converting pixmap");

	if ((int)w < 0 || h < 0)
		return;

	if (d_line_inc == 0 && s_line_inc == 0)
	{
		w *= h;
		h = 1;
	}

	if (ss == 0 && ds == 0)
	{
		/* Common, no spots case */
		if (da)
		{
			if (sa)
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = s[0];
						d[1] = s[0];
						d[2] = s[0];
						d[3] = s[1];
						s += 2;
						d += 4;
					}
					d += d_line_inc;
					s += s_line_inc;
				}
			}
			else
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = s[0];
						d[1] = s[0];
						d[2] = s[0];
						d[3] = 255;
						s++;
						d += 4;
					}
					d += d_line_inc;
					s += s_line_inc;
				}
			}
		}
		else
		{
			while (h--)
			{
				size_t ww = w;
				while (ww--)
				{
					d[0] = s[0];
					d[1] = s[0];
					d[2] = s[0];
					s++;
					d += 3;
				}
				d += d_line_inc;
				s += s_line_inc;
			}
		}
	}
	else if (copy_spots)
	{
		/* Slower, spots capable version */
		int i;
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				d[0] = s[0];
				d[1] = s[0];
				d[2] = s[0];
				s += 1;
				d += 3;
				for (i=ss; i > 0; i--)
					*d++ = *s++;
				if (da)
					*d++ = sa ? *s++ : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
	else
	{
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				d[0] = s[0];
				d[1] = s[0];
				d[2] = s[0];
				s += sn;
				d += dn;
				if (da)
					d[-1] = sa ? s[-1] : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
}

static void fast_gray_to_cmyk(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;
	int k, g;
	int a = 255;
	int i;

	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");

	if ((int)w < 0 || h < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "integer overflow");

	while (h--)
	{
		size_t ww = w;
		while (ww--)
		{
			g = s[0];

			if (sa)
			{
				a = s[1+ss];
				g = fz_div255(g, a);
			}

			k = 255 - g;

			if (da)
			{
				*d++ = 0;
				*d++ = 0;
				*d++ = 0;
				*d++ = fz_mul255(k, a);
			}
			else
			{
				*d++ = 0;
				*d++ = 0;
				*d++ = 0;
				*d++ = k;
			}

			if (copy_spots)
			{
				s += 1;
				for (i=ss; i > 0; --i)
					*d++ = *s++;
				s += sa;
			}
			else
			{
				s += 1 + ss + sa;
				d += ds;
			}

			if (da)
			{
				*d++ = a;
			}
		}
		d += d_line_inc;
		s += s_line_inc;
	}
}

static void fast_rgb_to_gray(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;

	/* If copying spots, they must match, and we can never drop alpha (but we can invent it) */
	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");
	if (!da && sa)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot drop alpha when converting pixmap");

	if ((int)w < 0 || h < 0)
		return;

	if (d_line_inc == 0 && s_line_inc == 0)
	{
		w *= h;
		h = 1;
	}

	if (ss == 0 && ds == 0)
	{
		/* Common, no spots case */
		if (da)
		{
			if (sa)
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = ((s[0]+1) * 77 + (s[1]+1) * 150 + (s[2]+1) * 28) >> 8;
						d[1] = s[3];
						s += 4;
						d += 2;
					}
					d += d_line_inc;
					s += s_line_inc;
				}
			}
			else
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = ((s[0]+1) * 77 + (s[1]+1) * 150 + (s[2]+1) * 28) >> 8;
						d[1] = 255;
						s += 3;
						d += 2;
					}
					d += d_line_inc;
					s += s_line_inc;
				}
			}
		}
		else
		{
			while (h--)
			{
				size_t ww = w;
				while (ww--)
				{
					d[0] = ((s[0]+1) * 77 + (s[1]+1) * 150 + (s[2]+1) * 28) >> 8;
					s += 3;
					d++;
				}
				d += d_line_inc;
				s += s_line_inc;
			}
		}
	}
	else if (copy_spots)
	{
		/* Slower, spots capable version */
		int i;
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				d[0] = ((s[0]+1) * 77 + (s[1]+1) * 150 + (s[2]+1) * 28) >> 8;
				s += 3;
				d++;
				for (i=ss; i > 0; i--)
					*d++ = *s++;
				if (da)
					*d++ = sa ? *s++ : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
	else
	{
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				d[0] = ((s[0]+1) * 77 + (s[1]+1) * 150 + (s[2]+1) * 28) >> 8;
				s += sn;
				d += dn;
				if (da)
					d[-1] = sa ? s[-1] : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
}

static void fast_bgr_to_gray(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;

	/* If copying spots, they must match, and we can never drop alpha (but we can invent it) */
	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");
	if (!da && sa)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot drop alpha when converting pixmap");

	if ((int)w < 0 || h < 0)
		return;

	if (d_line_inc == 0 && s_line_inc == 0)
	{
		w *= h;
		h = 1;
	}

	if (ss == 0 && ds == 0)
	{
		/* Common, no spots case */
		if (da)
		{
			if (sa)
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = ((s[0]+1) * 28 + (s[1]+1) * 150 + (s[2]+1) * 77) >> 8;
						d[1] = s[3];
						s += 4;
						d += 2;
					}
					d += d_line_inc;
					s += s_line_inc;
				}
			}
			else
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = ((s[0]+1) * 28 + (s[1]+1) * 150 + (s[2]+1) * 77) >> 8;
						d[1] = 255;
						s += 3;
						d += 2;
					}
					d += d_line_inc;
					s += s_line_inc;
				}
			}
		}
		else
		{
			int si = 3 + src->alpha;

			while (h--)
			{
				size_t ww = w;
				while (ww--)
				{
					d[0] = ((s[0]+1) * 28 + (s[1]+1) * 150 + (s[2]+1) * 77) >> 8;
					s += si;
					d++;
				}
				d += d_line_inc;
				s += s_line_inc;
			}
		}
	}
	else if (copy_spots)
	{
		/* Slower, spots capable version */
		while (h--)
		{
			int i;
			size_t ww = w;
			while (ww--)
			{
				d[0] = ((s[0]+1) * 28 + (s[1]+1) * 150 + (s[2]+1) * 77) >> 8;
				s += 3;
				d++;
				for (i=ss; i > 0; i--)
					*d++ = *s++;
				if (da)
					*d++ = sa ? *s++ : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
	else
	{
		/* Slower, spots capable version */
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				d[0] = ((s[0]+1) * 28 + (s[1]+1) * 150 + (s[2]+1) * 77) >> 8;
				s += sn;
				d += dn;
				if (da)
					d[-1] = sa ? s[-1] : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
}

static void fast_rgb_to_cmyk(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;
	int c, m, y, k, r, g, b;
	int a = 255;
	int i;

	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");

	if ((int)w < 0 || h < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "integer overflow");

	while (h--)
	{
		size_t ww = w;
		while (ww--)
		{
			r = s[0];
			g = s[1];
			b = s[2];

			if (sa)
			{
				a = s[3+ss];
				r = fz_div255(r, a);
				g = fz_div255(g, a);
				b = fz_div255(b, a);
			}

			c = 255 - r;
			m = 255 - g;
			y = 255 - b;
			k = fz_mini(c, fz_mini(m, y));
			c = c - k;
			m = m - k;
			y = y - k;

			if (da)
			{
				*d++ = fz_mul255(c, a);
				*d++ = fz_mul255(m, a);
				*d++ = fz_mul255(y, a);
				*d++ = fz_mul255(k, a);
			}
			else
			{
				*d++ = c;
				*d++ = m;
				*d++ = y;
				*d++ = k;
			}

			if (copy_spots)
			{
				s += 3;
				for (i=ss; i > 0; --i)
					*d++ = *s++;
				s += sa;
			}
			else
			{
				s += 3 + ss + sa;
				d += ds;
			}

			if (da)
			{
				*d++ = a;
			}
		}
		d += d_line_inc;
		s += s_line_inc;
	}
}

static void fast_bgr_to_cmyk(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;
	int c, m, y, k, r, g, b;
	int a = 255;
	int i;

	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");

	if ((int)w < 0 || h < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "integer overflow");

	while (h--)
	{
		size_t ww = w;
		while (ww--)
		{
			b = s[0];
			g = s[1];
			r = s[2];

			if (sa)
			{
				a = s[3+ss];
				r = fz_div255(r, a);
				g = fz_div255(g, a);
				b = fz_div255(b, a);
			}

			c = 255 - r;
			m = 255 - g;
			y = 255 - b;
			k = fz_mini(c, fz_mini(m, y));
			c = c - k;
			m = m - k;
			y = y - k;

			if (da)
			{
				*d++ = fz_mul255(c, a);
				*d++ = fz_mul255(m, a);
				*d++ = fz_mul255(y, a);
				*d++ = fz_mul255(k, a);
			}
			else
			{
				*d++ = c;
				*d++ = m;
				*d++ = y;
				*d++ = k;
			}

			if (copy_spots)
			{
				s += 3;
				for (i=ss; i > 0; --i)
					*d++ = *s++;
				s += sa;
			}
			else
			{
				s += 3 + ss + sa;
				d += ds;
			}

			if (da)
			{
				*d++ = a;
			}
		}
		d += d_line_inc;
		s += s_line_inc;
	}
}

static void fast_cmyk_to_gray(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;
	int c, m, y, k, g;
	int a = 255;
	int i;

	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");

	if ((int)w < 0 || h < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "integer overflow");

	while (h--)
	{
		size_t ww = w;
		while (ww--)
		{
			c = s[0];
			m = s[1];
			y = s[2];
			k = s[3];

			if (sa)
			{
				a = s[4+ss];
				c = fz_div255(c, a);
				m = fz_div255(m, a);
				y = fz_div255(y, a);
				k = fz_div255(k, a);
			}

			g = 255 - fz_mini(c + m + y + k, 255);

			if (da)
			{
				*d++ = fz_mul255(g, a);
			}
			else
			{
				*d++ = g;
			}

			if (copy_spots)
			{
				s += 4;
				for (i=ss; i > 0; --i)
					*d++ = *s++;
				s += sa;
			}
			else
			{
				s += 4 + ss + sa;
				d += ds;
			}

			if (da)
			{
				*d++ = a;
			}
		}
		d += d_line_inc;
		s += s_line_inc;
	}
}

static void fast_cmyk_to_rgb(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;
	int c, m, y, k, r, g, b;
	int a = 255;
	int i;

	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");

	if ((int)w < 0 || h < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "integer overflow");

	while (h--)
	{
		size_t ww = w;
		while (ww--)
		{
			c = s[0];
			m = s[1];
			y = s[2];
			k = s[3];

			if (sa)
			{
				a = s[4+ss];
				c = fz_div255(c, a);
				m = fz_div255(m, a);
				y = fz_div255(y, a);
				k = fz_div255(k, a);
			}

			r = 255 - fz_mini(c + k, 255);
			g = 255 - fz_mini(m + k, 255);
			b = 255 - fz_mini(y + k, 255);

			if (da)
			{
				*d++ = fz_mul255(r, a);
				*d++ = fz_mul255(g, a);
				*d++ = fz_mul255(b, a);
			}
			else
			{
				*d++ = r;
				*d++ = g;
				*d++ = b;
			}

			if (copy_spots)
			{
				s += 4;
				for (i=ss; i > 0; --i)
					*d++ = *s++;
				s += sa;
			}
			else
			{
				s += 4 + ss + sa;
				d += ds;
			}

			if (da)
			{
				*d++ = a;
			}
		}
		d += d_line_inc;
		s += s_line_inc;
	}
}

static void fast_cmyk_to_bgr(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;
	int c, m, y, k, r, g, b;
	int a = 255;
	int i;

	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");

	if ((int)w < 0 || h < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "integer overflow");

	while (h--)
	{
		size_t ww = w;
		while (ww--)
		{
			c = s[0];
			m = s[1];
			y = s[2];
			k = s[3];

			if (sa)
			{
				a = s[4+ss];
				c = fz_div255(c, a);
				m = fz_div255(m, a);
				y = fz_div255(y, a);
				k = fz_div255(k, a);
			}

			r = 255 - fz_mini(c + k, 255);
			g = 255 - fz_mini(m + k, 255);
			b = 255 - fz_mini(y + k, 255);

			if (da)
			{
				*d++ = fz_mul255(b, a);
				*d++ = fz_mul255(g, a);
				*d++ = fz_mul255(r, a);
			}
			else
			{
				*d++ = b;
				*d++ = g;
				*d++ = r;
			}

			if (copy_spots)
			{
				s += 4;
				for (i=ss; i > 0; --i)
					*d++ = *s++;
				s += sa;
			}
			else
			{
				s += 4 + ss + sa;
				d += ds;
			}

			if (da)
			{
				*d++ = a;
			}
		}
		d += d_line_inc;
		s += s_line_inc;
	}
}

static void fast_rgb_to_bgr(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;

	/* If copying spots, they must match, and we can never drop alpha (but we can invent it) */
	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");
	if (!da && sa)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot drop alpha when converting pixmap");

	if ((int)w < 0 || h < 0)
		return;

	if (d_line_inc == 0 && s_line_inc == 0)
	{
		w *= h;
		h = 1;
	}

	if (ss == 0 && ds == 0)
	{
		/* Common, no spots case */
		if (da)
		{
			if (sa)
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = s[2];
						d[1] = s[1];
						d[2] = s[0];
						d[3] = s[3];
						s += 4;
						d += 4;
					}
				}
			}
			else
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = s[2];
						d[1] = s[1];
						d[2] = s[0];
						d[3] = 255;
						s += 3;
						d += 4;
					}
				}
			}
		}
		else
		{
			while (h--)
			{
				size_t ww = w;
				while (ww--)
				{
					d[0] = s[2];
					d[1] = s[1];
					d[2] = s[0];
					s += 3;
					d += 3;
				}
			}
		}
	}
	else if (copy_spots)
	{
		/* Slower, spots capable version */
		while (h--)
		{
			int i;
			size_t ww = w;
			while (ww--)
			{
				d[0] = s[2];
				d[1] = s[1];
				d[2] = s[0];
				s += 3;
				d += 3;
				for (i=ss; i > 0; i--)
					*d++ = *s++;
				if (da)
					*d++ = sa ? *s++ : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
	else
	{
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				d[0] = s[2];
				d[1] = s[1];
				d[2] = s[0];
				s += sn;
				d += dn;
				if (da)
					d[-1] = sa ? s[-1] : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
}

static void fast_gray_to_gray(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;

	/* If copying spots, they must match, and we can never drop alpha (but we can invent it) */
	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");
	if (!da && sa)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot drop alpha when converting pixmap");

	if ((int)w < 0 || h < 0)
		return;

	if (d_line_inc == 0 && s_line_inc == 0)
	{
		w *= h;
		h = 1;
	}

	if (ss == 0 && ds == 0)
	{
		/* Common, no spots case */
		if (da)
		{
			if (sa)
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = s[0];
						d[1] = s[1];
						s += 2;
						d += 2;
					}
				}
			}
			else
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = s[0];
						d[1] = 255;
						s += 1;
						d += 2;
					}
				}
			}
		}
		else
		{
			while (h--)
			{
				size_t ww = w;
				while (ww--)
				{
					d[0] = s[0];
					s += 1;
					d += 1;
				}
			}
		}
	}
	else if (copy_spots)
	{
		/* Slower, spots capable version */
		while (h--)
		{
			int i;
			size_t ww = w;
			while (ww--)
			{
				d[0] = s[0];
				s += 1;
				d += 1;
				for (i=ss; i > 0; i--)
					*d++ = *s++;
				if (da)
					*d++ = sa ? *s++ : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
	else
	{
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				d[0] = s[0];
				s += sn;
				d += dn;
				if (da)
					d[-1] = sa ? s[-1] : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
}

static void fast_rgb_to_rgb(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;

	/* If copying spots, they must match, and we can never drop alpha (but we can invent it) */
	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");
	if (!da && sa)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot drop alpha when converting pixmap");

	if ((int)w < 0 || h < 0)
		return;

	if (d_line_inc == 0 && s_line_inc == 0)
	{
		w *= h;
		h = 1;
	}

	if (ss == 0 && ds == 0)
	{
		/* Common, no spots case */
		if (da)
		{
			if (sa)
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = s[0];
						d[1] = s[1];
						d[2] = s[2];
						d[3] = s[3];
						s += 4;
						d += 4;
					}
				}
			}
			else
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = s[0];
						d[1] = s[1];
						d[2] = s[2];
						d[3] = 255;
						s += 3;
						d += 4;
					}
				}
			}
		}
		else
		{
			while (h--)
			{
				size_t ww = w;
				while (ww--)
				{
					d[0] = s[0];
					d[1] = s[1];
					d[2] = s[2];
					s += 3;
					d += 3;
				}
			}
		}
	}
	else if (copy_spots)
	{
		/* Slower, spots capable version */
		while (h--)
		{
			int i;
			size_t ww = w;
			while (ww--)
			{
				d[0] = s[0];
				d[1] = s[1];
				d[2] = s[2];
				s += 3;
				d += 3;
				for (i=ss; i > 0; i--)
					*d++ = *s++;
				if (da)
					*d++ = sa ? *s++ : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
	else
	{
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				d[0] = s[0];
				d[1] = s[1];
				d[2] = s[2];
				s += sn;
				d += dn;
				if (da)
					d[-1] = sa ? s[-1] : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
}

static void fast_cmyk_to_cmyk(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;
	size_t w = src->w;
	int h = src->h;
	int sn = src->n;
	int ss = src->s;
	int sa = src->alpha;
	int dn = dst->n;
	int ds = dst->s;
	int da = dst->alpha;
	ptrdiff_t d_line_inc = dst->stride - w * dn;
	ptrdiff_t s_line_inc = src->stride - w * sn;

	/* If copying spots, they must match, and we can never drop alpha (but we can invent it) */
	if (copy_spots && ss != ds)
		fz_throw(ctx, FZ_ERROR_GENERIC, "incompatible number of spots when converting pixmap");
	if (!da && sa)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot drop alpha when converting pixmap");

	if ((int)w < 0 || h < 0)
		return;

	if (d_line_inc == 0 && s_line_inc == 0)
	{
		w *= h;
		h = 1;
	}

	if (ss == 0 && ds == 0)
	{
		/* Common, no spots case */
		if (da)
		{
			if (sa)
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = s[0];
						d[1] = s[1];
						d[2] = s[2];
						d[3] = s[3];
						d[4] = s[4];
						s += 5;
						d += 5;
					}
				}
			}
			else
			{
				while (h--)
				{
					size_t ww = w;
					while (ww--)
					{
						d[0] = s[0];
						d[1] = s[1];
						d[2] = s[2];
						d[3] = s[3];
						d[4] = 255;
						s += 4;
						d += 5;
					}
				}
			}
		}
		else
		{
			while (h--)
			{
				size_t ww = w;
				while (ww--)
				{
					d[0] = s[0];
					d[1] = s[1];
					d[2] = s[2];
					d[3] = s[3];
					s += 4;
					d += 4;
				}
			}
		}
	}
	else if (copy_spots)
	{
		/* Slower, spots capable version */
		while (h--)
		{
			int i;
			size_t ww = w;
			while (ww--)
			{
				d[0] = s[0];
				d[1] = s[1];
				d[2] = s[2];
				d[3] = s[3];
				s += 4;
				d += 4;
				for (i=ss; i > 0; i--)
					*d++ = *s++;
				if (da)
					*d++ = sa ? *s++ : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
	else
	{
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				d[0] = s[0];
				d[1] = s[1];
				d[2] = s[2];
				d[3] = s[3];
				s += sn;
				d += dn;
				if (da)
					d[-1] = sa ? s[-1] : 255;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
}

void
fz_fast_any_to_alpha(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	if (!src->alpha)
		fz_clear_pixmap_with_value(ctx, dst, 255);
	else
	{
		unsigned char *s = src->samples;
		unsigned char *d = dst->samples;
		size_t w = src->w;
		int h = src->h;
		int n = src->n;
		ptrdiff_t d_line_inc = dst->stride - w * dst->n;
		ptrdiff_t s_line_inc = src->stride - w * src->n;

		if ((int)w < 0 || h < 0)
			return;

		if (d_line_inc == 0 && s_line_inc == 0)
		{
			w *= h;
			h = 1;
		}

		s += n-1;
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				*d++ = *s;
				s += n;
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}
}

void
fz_convert_fast_pixmap_samples(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	fz_colorspace *ss = src->colorspace;
	fz_colorspace *ds = dst->colorspace;
	int dtype = ds ? ds->type : FZ_COLORSPACE_GRAY;
	int stype = ss ? ss->type : FZ_COLORSPACE_GRAY;

	if (!ds)
	{
		fz_fast_any_to_alpha(ctx, src, dst, copy_spots);
	}

	else if (stype == FZ_COLORSPACE_GRAY)
	{
		if (dtype == FZ_COLORSPACE_GRAY)
			fast_gray_to_gray(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_RGB)
			fast_gray_to_rgb(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_BGR)
			fast_gray_to_rgb(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_CMYK)
			fast_gray_to_cmyk(ctx, src, dst, copy_spots);
		else
			goto slow;
	}

	else if (stype == FZ_COLORSPACE_RGB)
	{
		if (dtype == FZ_COLORSPACE_GRAY)
			fast_rgb_to_gray(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_RGB)
			fast_rgb_to_rgb(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_BGR)
			fast_rgb_to_bgr(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_CMYK)
			fast_rgb_to_cmyk(ctx, src, dst, copy_spots);
		else
			goto slow;
	}

	else if (stype == FZ_COLORSPACE_BGR)
	{
		if (dtype == FZ_COLORSPACE_GRAY)
			fast_bgr_to_gray(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_RGB)
			fast_rgb_to_bgr(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_BGR)
			fast_rgb_to_rgb(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_CMYK)
			fast_bgr_to_cmyk(ctx, src, dst, copy_spots);
		else
			goto slow;
	}

	else if (stype == FZ_COLORSPACE_CMYK)
	{
		if (dtype == FZ_COLORSPACE_GRAY)
			fast_cmyk_to_gray(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_RGB)
			fast_cmyk_to_rgb(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_BGR)
			fast_cmyk_to_bgr(ctx, src, dst, copy_spots);
		else if (dtype == FZ_COLORSPACE_CMYK)
			fast_cmyk_to_cmyk(ctx, src, dst, copy_spots);
		else
			goto slow;
	}
	else
	{
		goto slow;
	}
	return;

slow:
	fz_convert_slow_pixmap_samples(ctx, src, dst, NULL, fz_default_color_params, copy_spots);
}
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#include "mupdf/fitz.h"
#include "icc34.h"

#include <string.h>

#define SAVEICCPROFILE 0
#define ICC_HEADER_SIZE 128
#define ICC_TAG_SIZE 12
#define ICC_NUMBER_COMMON_TAGS 2
#define ICC_XYZPT_SIZE 12
#define ICC_DATATYPE_SIZE 8
#define D50_X 0.9642f
#define D50_Y 1.0f
#define D50_Z 0.8249f
static const char copy_right[] = "Copyright Artifex Software 2020";
#if SAVEICCPROFILE
unsigned int icc_debug_index = 0;
#endif

typedef struct
{
	icTagSignature sig;
	icUInt32Number offset;
	icUInt32Number size;
	unsigned char byte_padding;
} fz_icc_tag;

#if SAVEICCPROFILE
static void
save_profile(fz_context *ctx, fz_buffer *buf, const char *name)
{
	char full_file_name[50];
	fz_snprintf(full_file_name, sizeof full_file_name, "profile%d-%s.icc", icc_debug_index, name);
	fz_save_buffer(ctx, buf, full_file_name);
	icc_debug_index++;
}
#endif

static void
fz_append_byte_n(fz_context *ctx, fz_buffer *buf, int c, int n)
{
	int k;
	for (k = 0; k < n; k++)
		fz_append_byte(ctx, buf, c);
}

static int
get_padding(int x)
{
	return (4 - x % 4) % 4;
}

static void
setdatetime(fz_context *ctx, icDateTimeNumber *datetime)
{
	datetime->day = 0;
	datetime->hours = 0;
	datetime->minutes = 0;
	datetime->month = 0;
	datetime->seconds = 0;
	datetime->year = 0;
}

static void
add_gammadata(fz_context *ctx, fz_buffer *buf, unsigned short gamma, icTagTypeSignature curveType)
{
	fz_append_int32_be(ctx, buf, curveType);
	fz_append_byte_n(ctx, buf, 0, 4);

	/* one entry for gamma */
	fz_append_int32_be(ctx, buf, 1);

	/* The encode (8frac8) gamma, with padding */
	fz_append_int16_be(ctx, buf, gamma);

	/* pad two bytes */
	fz_append_byte_n(ctx, buf, 0, 2);
}

static unsigned short
float2u8Fixed8(fz_context *ctx, float number_in)
{
	return (unsigned short)(number_in * 256);
}

static void
add_xyzdata(fz_context *ctx, fz_buffer *buf, icS15Fixed16Number temp_XYZ[])
{
	int j;

	fz_append_int32_be(ctx, buf, icSigXYZType);
	fz_append_byte_n(ctx, buf, 0, 4);

	for (j = 0; j < 3; j++)
		fz_append_int32_be(ctx, buf, temp_XYZ[j]);
}

static icS15Fixed16Number
double2XYZtype(fz_context *ctx, float number_in)
{
	short s;
	unsigned short m;

	if (number_in < 0)
		number_in = 0;
	s = (short)number_in;
	m = (unsigned short)((number_in - s) * 65536);
	return (icS15Fixed16Number) ((s << 16) | m);
}

static void
get_D50(fz_context *ctx, icS15Fixed16Number XYZ[])
{
	XYZ[0] = double2XYZtype(ctx, D50_X);
	XYZ[1] = double2XYZtype(ctx, D50_Y);
	XYZ[2] = double2XYZtype(ctx, D50_Z);
}

static void
get_XYZ_doubletr(fz_context *ctx, icS15Fixed16Number XYZ[], float vector[])
{
	XYZ[0] = double2XYZtype(ctx, vector[0]);
	XYZ[1] = double2XYZtype(ctx, vector[1]);
	XYZ[2] = double2XYZtype(ctx, vector[2]);
}

static void
add_desc_tag(fz_context *ctx, fz_buffer *buf, const char text[], fz_icc_tag tag_list[], int curr_tag)
{
	size_t len = strlen(text);

	fz_append_int32_be(ctx, buf, icSigTextDescriptionType);
	fz_append_byte_n(ctx, buf, 0, 4);
	fz_append_int32_be(ctx, buf, (int)len + 1);
	fz_append_string(ctx, buf, text);
	/* 1 + 4 + 4 + 2 + 1 + 67 */
	fz_append_byte_n(ctx, buf, 0, 79);
	fz_append_byte_n(ctx, buf, 0, tag_list[curr_tag].byte_padding);
}

static void
add_text_tag(fz_context *ctx, fz_buffer *buf, const char text[], fz_icc_tag tag_list[], int curr_tag)
{
	fz_append_int32_be(ctx, buf, icSigTextType);
	fz_append_byte_n(ctx, buf, 0, 4);
	fz_append_string(ctx, buf, text);
	fz_append_byte(ctx, buf, 0);
	fz_append_byte_n(ctx, buf, 0, tag_list[curr_tag].byte_padding);
}

static void
add_common_tag_data(fz_context *ctx, fz_buffer *buf, fz_icc_tag tag_list[], const char *desc_name)
{
	add_desc_tag(ctx, buf, desc_name, tag_list, 0);
	add_text_tag(ctx, buf, copy_right, tag_list, 1);
}

static void
init_common_tags(fz_context *ctx, fz_icc_tag tag_list[], int num_tags, int *last_tag, const char *desc_name)
{
	int curr_tag, temp_size;

	if (*last_tag < 0)
		curr_tag = 0;
	else
		curr_tag = (*last_tag) + 1;

	tag_list[curr_tag].offset = ICC_HEADER_SIZE + num_tags * ICC_TAG_SIZE + 4;
	tag_list[curr_tag].sig = icSigProfileDescriptionTag;

	/* temp_size = DATATYPE_SIZE + 4 (zeros) + 4 (len) + strlen(desc_name) + 1 (null) + 4 + 4 + 2 + 1 + 67 + bytepad; */
	temp_size = (int)strlen(desc_name) + 91;

	tag_list[curr_tag].byte_padding = get_padding(temp_size);
	tag_list[curr_tag].size = temp_size + tag_list[curr_tag].byte_padding;
	curr_tag++;
	tag_list[curr_tag].offset = tag_list[curr_tag - 1].offset + tag_list[curr_tag - 1].size;
	tag_list[curr_tag].sig = icSigCopyrightTag;

	/* temp_size = DATATYPE_SIZE + 4 (zeros) + strlen(copy_right) + 1 (null); */
	temp_size = (int)strlen(copy_right) + 9;
	tag_list[curr_tag].byte_padding = get_padding(temp_size);
	tag_list[curr_tag].size = temp_size + tag_list[curr_tag].byte_padding;
	*last_tag = curr_tag;
}

static void
copy_header(fz_context *ctx, fz_buffer *buffer, icHeader *header)
{
	fz_append_int32_be(ctx, buffer, header->size);
	fz_append_byte_n(ctx, buffer, 0, 4);
	fz_append_int32_be(ctx, buffer, header->version);
	fz_append_int32_be(ctx, buffer, header->deviceClass);
	fz_append_int32_be(ctx, buffer, header->colorSpace);
	fz_append_int32_be(ctx, buffer, header->pcs);
	fz_append_byte_n(ctx, buffer, 0, 12);
	fz_append_int32_be(ctx, buffer, header->magic);
	fz_append_int32_be(ctx, buffer, header->platform);
	fz_append_byte_n(ctx, buffer, 0, 24);
	fz_append_int32_be(ctx, buffer, header->illuminant.X);
	fz_append_int32_be(ctx, buffer, header->illuminant.Y);
	fz_append_int32_be(ctx, buffer, header->illuminant.Z);
	fz_append_byte_n(ctx, buffer, 0, 48);
}

static void
setheader_common(fz_context *ctx, icHeader *header)
{
	header->cmmId = 0;
	header->version = 0x02200000;
	setdatetime(ctx, &(header->date));
	header->magic = icMagicNumber;
	header->platform = icSigMacintosh;
	header->flags = 0;
	header->manufacturer = 0;
	header->model = 0;
	header->attributes[0] = 0;
	header->attributes[1] = 0;
	header->renderingIntent = 3;
	header->illuminant.X = double2XYZtype(ctx, (float) 0.9642);
	header->illuminant.Y = double2XYZtype(ctx, (float) 1.0);
	header->illuminant.Z = double2XYZtype(ctx, (float) 0.8249);
	header->creator = 0;
	memset(header->reserved, 0, 44);
}

static void
copy_tagtable(fz_context *ctx, fz_buffer *buf, fz_icc_tag *tag_list, int num_tags)
{
	int k;

	fz_append_int32_be(ctx, buf, num_tags);
	for (k = 0; k < num_tags; k++)
	{
		fz_append_int32_be(ctx, buf, tag_list[k].sig);
		fz_append_int32_be(ctx, buf, tag_list[k].offset);
		fz_append_int32_be(ctx, buf, tag_list[k].size);
	}
}

static void
init_tag(fz_context *ctx, fz_icc_tag tag_list[], int *last_tag, icTagSignature tagsig, int datasize)
{
	int curr_tag = (*last_tag) + 1;

	tag_list[curr_tag].offset = tag_list[curr_tag - 1].offset + tag_list[curr_tag - 1].size;
	tag_list[curr_tag].sig = tagsig;
	tag_list[curr_tag].byte_padding = get_padding(ICC_DATATYPE_SIZE + datasize);
	tag_list[curr_tag].size = ICC_DATATYPE_SIZE + datasize + tag_list[curr_tag].byte_padding;
	*last_tag = curr_tag;
}

static void
matrixmult(fz_context *ctx, float leftmatrix[], int nlrow, int nlcol, float rightmatrix[], int nrrow, int nrcol, float result[])
{
	float *curr_row;
	int k, l, j, ncols, nrows;
	float sum;

	nrows = nlrow;
	ncols = nrcol;
	if (nlcol == nrrow)
	{
		for (k = 0; k < nrows; k++)
		{
			curr_row = &(leftmatrix[k*nlcol]);
			for (l = 0; l < ncols; l++)
			{
				sum = 0.0;
				for (j = 0; j < nlcol; j++)
					sum = sum + curr_row[j] * rightmatrix[j*nrcol + l];
				result[k*ncols + l] = sum;
			}
		}
	}
}

static void
apply_adaption(fz_context *ctx, float matrix[], float in[], float out[])
{
	out[0] = matrix[0] * in[0] + matrix[1] * in[1] + matrix[2] * in[2];
	out[1] = matrix[3] * in[0] + matrix[4] * in[1] + matrix[5] * in[2];
	out[2] = matrix[6] * in[0] + matrix[7] * in[1] + matrix[8] * in[2];
}

/*
	Compute the CAT02 transformation to get us from the Cal White point to the
	D50 white point
*/
static void
gsicc_create_compute_cam(fz_context *ctx, float white_src[], float *cam)
{
	float cat02matrix[] = { 0.7328f, 0.4296f, -0.1624f, -0.7036f, 1.6975f, 0.0061f, 0.003f, 0.0136f, 0.9834f };
	float cat02matrixinv[] = { 1.0961f, -0.2789f, 0.1827f, 0.4544f, 0.4735f, 0.0721f, -0.0096f, -0.0057f, 1.0153f };
	float vonkries_diag[9];
	float temp_matrix[9];
	float lms_wp_src[3], lms_wp_des[3];
	int k;
	float d50[3] = { D50_X, D50_Y, D50_Z };

	matrixmult(ctx, cat02matrix, 3, 3, white_src, 3, 1, lms_wp_src);
	matrixmult(ctx, cat02matrix, 3, 3, d50, 3, 1, lms_wp_des);
	memset(&(vonkries_diag[0]), 0, sizeof(float) * 9);

	for (k = 0; k < 3; k++)
	{
		if (lms_wp_src[k] > 0)
			vonkries_diag[k * 3 + k] = lms_wp_des[k] / lms_wp_src[k];
		else
			vonkries_diag[k * 3 + k] = 1;
	}
	matrixmult(ctx, &(vonkries_diag[0]), 3, 3, cat02matrix, 3, 3, temp_matrix);
	matrixmult(ctx, &(cat02matrixinv[0]), 3, 3, temp_matrix, 3, 3, cam);
}

fz_buffer *
fz_new_icc_data_from_cal(fz_context *ctx,
	float wp[3],
	float bp[3],
	float *gamma,
	float matrix[9],
	int n)
{
	fz_icc_tag *tag_list;
	icProfile iccprofile;
	icHeader *header = &(iccprofile.header);
	fz_buffer *profile;
	size_t profile_size;
	int k;
	int num_tags;
	unsigned short encode_gamma;
	int last_tag;
	icS15Fixed16Number temp_XYZ[3];
	int tag_location;
	icTagSignature TRC_Tags[3] = { icSigRedTRCTag, icSigGreenTRCTag, icSigBlueTRCTag };
	int trc_tag_size;
	float cat02[9];
	float black_adapt[3];
	const char *desc_name;

	/* common */
	setheader_common(ctx, header);
	header->pcs = icSigXYZData;
	profile_size = ICC_HEADER_SIZE;
	header->deviceClass = icSigInputClass;

	if (n == 3)
	{
		desc_name = "CalRGB";
		header->colorSpace = icSigRgbData;
		num_tags = 10; /* common (2) + rXYZ, gXYZ, bXYZ, rTRC, gTRC, bTRC, bkpt, wtpt */
	}
	else
	{
		desc_name = "CalGray";
		header->colorSpace = icSigGrayData;
		num_tags = 5; /* common (2) + GrayTRC, bkpt, wtpt */
		TRC_Tags[0] = icSigGrayTRCTag;
	}

	tag_list = Memento_label(fz_malloc(ctx, sizeof(fz_icc_tag) * num_tags), "icc_tag_list");

	/* precompute sizes and offsets */
	profile_size += ICC_TAG_SIZE * num_tags;
	profile_size += 4; /* number of tags.... */
	last_tag = -1;
	init_common_tags(ctx, tag_list, num_tags, &last_tag, desc_name);
	if (n == 3)
	{
		init_tag(ctx, tag_list, &last_tag, icSigRedColorantTag, ICC_XYZPT_SIZE);
		init_tag(ctx, tag_list, &last_tag, icSigGreenColorantTag, ICC_XYZPT_SIZE);
		init_tag(ctx, tag_list, &last_tag, icSigBlueColorantTag, ICC_XYZPT_SIZE);
	}
	init_tag(ctx, tag_list, &last_tag, icSigMediaWhitePointTag, ICC_XYZPT_SIZE);
	init_tag(ctx, tag_list, &last_tag, icSigMediaBlackPointTag, ICC_XYZPT_SIZE);

	/* 4 for count, 2 for gamma, Extra 2 bytes for 4 byte alignment requirement */
	trc_tag_size = 8;
	for (k = 0; k < n; k++)
		init_tag(ctx, tag_list, &last_tag, TRC_Tags[k], trc_tag_size);
	for (k = 0; k < num_tags; k++)
		profile_size += tag_list[k].size;

	/* Allocate buffer */
	fz_try(ctx)
	{
		profile = fz_new_buffer(ctx, profile_size);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, tag_list);
		fz_rethrow(ctx);
	}

	/* Header */
	header->size = (icUInt32Number)profile_size;
	copy_header(ctx, profile, header);

	/* Tag table */
	copy_tagtable(ctx, profile, tag_list, num_tags);

	/* Common tags */
	add_common_tag_data(ctx, profile, tag_list, desc_name);
	tag_location = ICC_NUMBER_COMMON_TAGS;

	/* Get the cat02 matrix */
	gsicc_create_compute_cam(ctx, wp, cat02);

	/* The matrix */
	if (n == 3)
	{
		float primary[3];

		for (k = 0; k < 3; k++)
		{
			/* Apply the cat02 matrix to the primaries */
			apply_adaption(ctx, cat02, &(matrix[k * 3]), &(primary[0]));
			get_XYZ_doubletr(ctx, temp_XYZ, &(primary[0]));
			add_xyzdata(ctx, profile, temp_XYZ);
			tag_location++;
		}
	}

	/* White and black points. WP is D50 */
	get_D50(ctx, temp_XYZ);
	add_xyzdata(ctx, profile, temp_XYZ);
	tag_location++;

	/* Black point. Apply cat02*/
	apply_adaption(ctx, cat02, bp, &(black_adapt[0]));
	get_XYZ_doubletr(ctx, temp_XYZ, &(black_adapt[0]));
	add_xyzdata(ctx, profile, temp_XYZ);
	tag_location++;

	/* Gamma */
	for (k = 0; k < n; k++)
	{
		encode_gamma = float2u8Fixed8(ctx, gamma[k]);
		add_gammadata(ctx, profile, encode_gamma, icSigCurveType);
		tag_location++;
	}

	fz_free(ctx, tag_list);

#if SAVEICCPROFILE
	if (n == 3)
		save_profile(ctx, profile, "calRGB");
	else
		save_profile(ctx, profile, "calGray");
#endif
	return profile;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef FITZ_COLOR_IMP_H
#define FITZ_COLOR_IMP_H

#include "mupdf/fitz.h"

typedef struct fz_color_converter fz_color_converter;

/* Color management engine */

#if FZ_ENABLE_ICC

/*
	Create ICC profile from PDF calGray and calRGB definitions
*/
fz_buffer *fz_new_icc_data_from_cal(fz_context *ctx, float wp[3], float bp[3], float *gamma, float matrix[9], int n);

/*
	Opaque type for a link (transform) generated between ICC
	profiles.
*/
typedef struct fz_icc_link fz_icc_link;

void fz_new_icc_context(fz_context *ctx);
void fz_drop_icc_context(fz_context *ctx);
fz_icc_profile *fz_new_icc_profile(fz_context *ctx, unsigned char *data, size_t size);
void fz_drop_icc_profile(fz_context *ctx, fz_icc_profile *profile);
void fz_icc_profile_name(fz_context *ctx, fz_icc_profile *profile, char *name, size_t size);
int fz_icc_profile_components(fz_context *ctx, fz_icc_profile *profile);
int fz_icc_profile_is_lab(fz_context *ctx, fz_icc_profile *profile);
fz_icc_link *fz_new_icc_link(fz_context *ctx,
	fz_colorspace *src, int src_extras,
	fz_colorspace *dst, int dst_extras,
	fz_colorspace *prf,
	fz_color_params color_params,
	int format,
	int copy_spots,
	int premult);
void fz_drop_icc_link_imp(fz_context *ctx, fz_storable *link);
void fz_drop_icc_link(fz_context *ctx, fz_icc_link *link);
fz_icc_link *fz_find_icc_link(fz_context *ctx,
	fz_colorspace *src, int src_extras,
	fz_colorspace *dst, int dst_extras,
	fz_colorspace *prf,
	fz_color_params color_params,
	int format,
	int copy_spots,
	int premult);
void fz_icc_transform_color(fz_context *ctx, fz_color_converter *cc, const float *src, float *dst);
void fz_icc_transform_pixmap(fz_context *ctx, fz_icc_link *link, const fz_pixmap *src, fz_pixmap *dst, int copy_spots);

#endif

typedef void (fz_color_convert_fn)(fz_context *ctx, fz_color_converter *cc, const float *src, float *dst);

struct fz_color_converter
{
	fz_color_convert_fn *convert;
	fz_color_convert_fn *convert_via;
	fz_colorspace *ds;
	fz_colorspace *ss;
	fz_colorspace *ss_via;
	void *opaque;
#if FZ_ENABLE_ICC
	fz_icc_link *link;
#endif
};

struct fz_colorspace_context
{
	int ctx_refs;
	fz_colorspace *gray, *rgb, *bgr, *cmyk, *lab;
#if FZ_ENABLE_ICC
	void *icc_instance;
#endif
};

void fz_drop_colorspace_store_key(fz_context *ctx, fz_colorspace *cs);
fz_colorspace *fz_keep_colorspace_store_key(fz_context *ctx, fz_colorspace *cs);

void fz_init_cached_color_converter(fz_context *ctx, fz_color_converter *cc, fz_colorspace *ss, fz_colorspace *ds, fz_colorspace *is, fz_color_params params);
void fz_fin_cached_color_converter(fz_context *ctx, fz_color_converter *cc);
fz_color_convert_fn *fz_lookup_fast_color_converter(fz_context *ctx, fz_colorspace *ss, fz_colorspace *ds);
void fz_find_color_converter(fz_context *ctx, fz_color_converter *cc, fz_colorspace *ss, fz_colorspace *ds, fz_colorspace *is, fz_color_params params);
void fz_drop_color_converter(fz_context *ctx, fz_color_converter *cc);

/*
	Color convert a pixmap. The passing of default_cs is needed due
	to the base cs of the image possibly needing to be treated as
	being in one of the page default color spaces.
*/
void fz_convert_pixmap_samples(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, fz_colorspace *prf, const fz_default_colorspaces *default_cs, fz_color_params color_params, int copy_spots);
void fz_fast_any_to_alpha(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots);
void fz_convert_fast_pixmap_samples(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, int copy_spots);
void fz_convert_slow_pixmap_samples(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, fz_colorspace *prf, fz_color_params params, int copy_spots);



#endif







mupdf-1.21.1-source/source/fitz/color-lcms.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "color-imp.h"

#include <string.h>

#if FZ_ENABLE_ICC

#ifndef LCMS_USE_FLOAT
#define LCMS_USE_FLOAT 0
#endif

#ifdef HAVE_LCMS2MT
#define GLOINIT cmsContext glo = ctx->colorspace->icc_instance;
#define GLO glo,
#include "lcms2mt.h"
#include "lcms2mt_plugin.h"
#else
#define GLOINIT
#define GLO
#include "lcms2.h"
#endif

static void fz_premultiply_row(fz_context *ctx, int n, int c, int w, unsigned char *s)
{
	unsigned char a;
	int k;
	int n1 = n-1;
	for (; w > 0; w--)
	{
		a = s[n1];
		if (a == 0)
			memset(s, 0, c);
		else if (a != 255)
			for (k = 0; k < c; k++)
				s[k] = fz_mul255(s[k], a);
		s += n;
	}
}

static void fz_premultiply_row_0or1(fz_context *ctx, int n, int c, int w, unsigned char *s)
{
	unsigned char a;
	int n1 = n-1;
	for (; w > 0; w--)
	{
		a = s[n1];
		if (a == 0)
			memset(s, 0, c);
		s += n;
	}
}

/* Returns 0 for all the alphas being 0, 1 for them being 0 or 255, 2 otherwise. */
static int fz_unmultiply_row(fz_context *ctx, int n, int c, int w, unsigned char *s, const unsigned char *in)
{
	int a, inva;
	int k;
	int n1 = n-1;
	for (; w > 0; w--)
	{
		a = in[n1];
		if (a != 0)
			goto nonzero;
		for (k = 0; k < c; k++)
			s[k] = 0;
		for (;k < n1; k++)
			s[k] = in[k];
		s[n1] = 0;
		s += n;
		in += n;
	}
	return 0;
	for (; w > 0; w--)
	{
		a = in[n1];
nonzero:
		if (a != 0 && a != 255)
			goto varying;
		k = 0;
		if (a == 0)
			for (; k < c; k++)
				s[k] = 0;
		for (;k < n; k++)
			s[k] = in[k];
		s += n;
		in += n;
	}
	return 1;
	for (; w > 0; w--)
	{
		a = in[n1];
varying:
		if (a == 0)
		{
			for (k = 0; k < c; k++)
				s[k] = 0;
			for (;k < n1; k++)
				s[k] = in[k];
			s[k] = 0;
		}
		else if (a == 255)
		{
			memcpy(s, in, n);
		}
		else
		{
			inva = 255 * 256 / a;
			for (k = 0; k < c; k++)
				s[k] = (in[k] * inva) >> 8;
			for (;k < n1; k++)
				s[k] = in[k];
			s[n1] = a;
		}
		s += n;
		in += n;
	}
	return 2;
}

struct fz_icc_link
{
	fz_storable storable;
	void *handle;
};

#ifdef HAVE_LCMS2MT

static void fz_lcms_log_error(cmsContext id, cmsUInt32Number error_code, const char *error_text)
{
	fz_context *ctx = (fz_context *)cmsGetContextUserData(id);
	fz_warn(ctx, "lcms: %s.", error_text);
}

static void *fz_lcms_malloc(cmsContext id, unsigned int size)
{
	fz_context *ctx = cmsGetContextUserData(id);
	return Memento_label(fz_malloc_no_throw(ctx, size), "lcms");
}

static void *fz_lcms_realloc(cmsContext id, void *ptr, unsigned int size)
{
	fz_context *ctx = cmsGetContextUserData(id);
	return Memento_label(fz_realloc_no_throw(ctx, ptr, size), "lcms");
}

static void fz_lcms_free(cmsContext id, void *ptr)
{
	fz_context *ctx = cmsGetContextUserData(id);
	fz_free(ctx, ptr);
}

static cmsPluginMemHandler fz_lcms_memhandler =
{
	{
		cmsPluginMagicNumber,
		LCMS_VERSION,
		cmsPluginMemHandlerSig,
		NULL
	},
	fz_lcms_malloc,
	fz_lcms_free,
	fz_lcms_realloc,
	NULL,
	NULL,
	NULL,
};

void fz_new_icc_context(fz_context *ctx)
{
	cmsContext glo = cmsCreateContext(&fz_lcms_memhandler, ctx);
	if (!glo)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateContext failed");
	ctx->colorspace->icc_instance = glo;
	cmsSetLogErrorHandler(glo, fz_lcms_log_error);
}

void fz_drop_icc_context(fz_context *ctx)
{
	cmsContext glo = ctx->colorspace->icc_instance;
	if (glo)
		cmsDeleteContext(glo);
	ctx->colorspace->icc_instance = NULL;
}

#else

static fz_context *glo_ctx = NULL;

static void fz_lcms_log_error(cmsContext id, cmsUInt32Number error_code, const char *error_text)
{
	fz_warn(glo_ctx, "lcms: %s.", error_text);
}

void fz_new_icc_context(fz_context *ctx)
{
	if (glo_ctx != NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Stock LCMS2 library cannot be used in multiple contexts!");
	glo_ctx = ctx;
	cmsSetLogErrorHandler(fz_lcms_log_error);
}

void fz_drop_icc_context(fz_context *ctx)
{
	glo_ctx = NULL;
	cmsSetLogErrorHandler(NULL);
}

#endif

fz_icc_profile *fz_new_icc_profile(fz_context *ctx, unsigned char *data, size_t size)
{
	GLOINIT
	fz_icc_profile *profile;
	profile = cmsOpenProfileFromMem(GLO data, (cmsUInt32Number)size);
	if (profile == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cmsOpenProfileFromMem failed");
	return profile;
}

int fz_icc_profile_is_lab(fz_context *ctx, fz_icc_profile *profile)
{
	GLOINIT
	if (profile == NULL)
		return 0;
	return (cmsGetColorSpace(GLO profile) == cmsSigLabData);
}

void fz_drop_icc_profile(fz_context *ctx, fz_icc_profile *profile)
{
	GLOINIT
	if (profile)
		cmsCloseProfile(GLO profile);
}

void fz_icc_profile_name(fz_context *ctx, fz_icc_profile *profile, char *name, size_t size)
{
	GLOINIT
	cmsMLU *descMLU;
	descMLU = cmsReadTag(GLO profile, cmsSigProfileDescriptionTag);
	name[0] = 0;
	cmsMLUgetASCII(GLO descMLU, "en", "US", name, (cmsUInt32Number)size);
}

int fz_icc_profile_components(fz_context *ctx, fz_icc_profile *profile)
{
	GLOINIT
	return cmsChannelsOf(GLO cmsGetColorSpace(GLO profile));
}

void fz_drop_icc_link_imp(fz_context *ctx, fz_storable *storable)
{
	GLOINIT
	fz_icc_link *link = (fz_icc_link*)storable;
	cmsDeleteTransform(GLO link->handle);
	fz_free(ctx, link);
}

void fz_drop_icc_link(fz_context *ctx, fz_icc_link *link)
{
	fz_drop_storable(ctx, &link->storable);
}

fz_icc_link *
fz_new_icc_link(fz_context *ctx,
	fz_colorspace *src, int src_extras,
	fz_colorspace *dst, int dst_extras,
	fz_colorspace *prf,
	fz_color_params rend,
	int format,
	int copy_spots,
	int premult)
{
	GLOINIT
	cmsHPROFILE src_pro = src->u.icc.profile;
	cmsHPROFILE dst_pro = dst->u.icc.profile;
	cmsHPROFILE prf_pro = prf ? prf->u.icc.profile : NULL;
	int src_bgr = (src->type == FZ_COLORSPACE_BGR);
	int dst_bgr = (dst->type == FZ_COLORSPACE_BGR);
	cmsColorSpaceSignature src_cs, dst_cs;
	cmsUInt32Number src_fmt, dst_fmt;
	cmsUInt32Number flags;
	cmsHTRANSFORM transform;
	fz_icc_link *link;

	flags = cmsFLAGS_LOWRESPRECALC;

	src_cs = cmsGetColorSpace(GLO src_pro);
	src_fmt = COLORSPACE_SH(_cmsLCMScolorSpace(GLO src_cs));
	src_fmt |= CHANNELS_SH(cmsChannelsOf(GLO src_cs));
	src_fmt |= DOSWAP_SH(src_bgr);
	src_fmt |= SWAPFIRST_SH(src_bgr && (src_extras > 0));
#if LCMS_USE_FLOAT
	src_fmt |= BYTES_SH(format ? 4 : 1);
	src_fmt |= FLOAT_SH(format ? 1 : 0)
#else
	src_fmt |= BYTES_SH(format ? 2 : 1);
#endif
	src_fmt |= EXTRA_SH(src_extras);

	dst_cs = cmsGetColorSpace(GLO dst_pro);
	dst_fmt = COLORSPACE_SH(_cmsLCMScolorSpace(GLO dst_cs));
	dst_fmt |= CHANNELS_SH(cmsChannelsOf(GLO dst_cs));
	dst_fmt |= DOSWAP_SH(dst_bgr);
	dst_fmt |= SWAPFIRST_SH(dst_bgr && (dst_extras > 0));
#if LCMS_USE_FLOAT
	dst_fmt |= BYTES_SH(format ? 4 : 1);
	dst_fmt |= FLOAT_SH(format ? 1 : 0);
#else
	dst_fmt |= BYTES_SH(format ? 2 : 1);
#endif
	dst_fmt |= EXTRA_SH(dst_extras);

	/* flags */
	if (rend.bp)
		flags |= cmsFLAGS_BLACKPOINTCOMPENSATION;

	if (copy_spots)
		flags |= cmsFLAGS_COPY_ALPHA;

#ifdef cmsFLAGS_PREMULT
	if (premult)
		flags |= cmsFLAGS_PREMULT;
#endif

	if (prf_pro == NULL)
	{
		transform = cmsCreateTransform(GLO src_pro, src_fmt, dst_pro, dst_fmt, rend.ri, flags);
		if (!transform)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateTransform(%s,%s) failed", src->name, dst->name);
	}

	/* LCMS proof creation links don't work properly with the Ghent test files. Handle this in a brutish manner. */
	else if (src_pro == prf_pro)
	{
		transform = cmsCreateTransform(GLO src_pro, src_fmt, dst_pro, dst_fmt, INTENT_RELATIVE_COLORIMETRIC, flags);
		if (!transform)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateTransform(src=proof,dst) failed");
	}
	else if (prf_pro == dst_pro)
	{
		transform = cmsCreateTransform(GLO src_pro, src_fmt, prf_pro, dst_fmt, rend.ri, flags);
		if (!transform)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateTransform(src,proof=dst) failed");
	}
	else
	{
		cmsHPROFILE src_to_prf_pro;
		cmsHTRANSFORM src_to_prf_link;
		cmsColorSpaceSignature prf_cs;
		cmsUInt32Number prf_fmt;
		cmsHPROFILE hProfiles[3];

		prf_cs = cmsGetColorSpace(GLO prf_pro);
		prf_fmt = COLORSPACE_SH(_cmsLCMScolorSpace(GLO prf_cs));
		prf_fmt |= CHANNELS_SH(cmsChannelsOf(GLO prf_cs));
#if LCMS_USE_FLOAT
		prf_fmt |= BYTES_SH(format ? 4 : 1);
		prf_fmt |= FLOAT_SH(format ? 1 : 0);
#else
		prf_fmt |= BYTES_SH(format ? 2 : 1);
#endif

		src_to_prf_link = cmsCreateTransform(GLO src_pro, src_fmt, prf_pro, prf_fmt, rend.ri, flags);
		if (!src_to_prf_link)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateTransform(src,proof) failed");
		src_to_prf_pro = cmsTransform2DeviceLink(GLO src_to_prf_link, 3.4, flags);
		cmsDeleteTransform(GLO src_to_prf_link);
		if (!src_to_prf_pro)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsTransform2DeviceLink(src,proof) failed");

		hProfiles[0] = src_to_prf_pro;
		hProfiles[1] = prf_pro;
		hProfiles[2] = dst_pro;
		transform = cmsCreateMultiprofileTransform(GLO hProfiles, 3, src_fmt, dst_fmt, INTENT_RELATIVE_COLORIMETRIC, flags);
		cmsCloseProfile(GLO src_to_prf_pro);
		if (!transform)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cmsCreateMultiprofileTransform(src,proof,dst) failed");
	}

	fz_try(ctx)
	{
		link = fz_malloc_struct(ctx, fz_icc_link);
		FZ_INIT_STORABLE(link, 1, fz_drop_icc_link_imp);
		link->handle = transform;
	}
	fz_catch(ctx)
	{
		cmsDeleteTransform(GLO transform);
		fz_rethrow(ctx);
	}
	return link;
}

void
fz_icc_transform_color(fz_context *ctx, fz_color_converter *cc, const float *src, float *dst)
{
	GLOINIT
#if LCMS_USE_FLOAT
	cmsDoTransform(GLO cc->link->handle, src, dst, 1);
#else
	uint16_t s16[FZ_MAX_COLORS];
	uint16_t d16[FZ_MAX_COLORS];
	int dn = cc->ds->n;
	int i;
	if (cc->ss->type == FZ_COLORSPACE_LAB)
	{
		s16[0] = src[0] * 655.35f;
		s16[1] = (src[1] + 128) * 257;
		s16[2] = (src[2] + 128) * 257;
	}
	else
	{
		int sn = cc->ss->n;
		for (i = 0; i < sn; ++i)
			s16[i] = src[i] * 65535;
	}
	cmsDoTransform(GLO cc->link->handle, s16, d16, 1);
	for (i = 0; i < dn; ++i)
		dst[i] = d16[i] / 65535.0f;
#endif
}

void
fz_icc_transform_pixmap(fz_context *ctx, fz_icc_link *link, const fz_pixmap *src, fz_pixmap *dst, int copy_spots)
{
	GLOINIT
	int cmm_num_src, cmm_num_dst, cmm_extras;
	unsigned char *inputpos, *outputpos, *buffer;
	int ss = src->stride;
	int ds = dst->stride;
	int sw = src->w;
	int dw = dst->w;
	int sn = src->n;
	int dn = dst->n;
	int sa = src->alpha;
	int da = dst->alpha;
	int ssp = src->s;
	int dsp = dst->s;
	int sc = sn - ssp - sa;
	int dc = dn - dsp - da;
	int h = src->h;
	cmsUInt32Number src_format, dst_format;

	/* check the channels. */
	src_format = cmsGetTransformInputFormat(GLO link->handle);
	dst_format = cmsGetTransformOutputFormat(GLO link->handle);
	cmm_num_src = T_CHANNELS(src_format);
	cmm_num_dst = T_CHANNELS(dst_format);
	cmm_extras = T_EXTRA(src_format);
	if (cmm_num_src != sc || cmm_num_dst != dc || cmm_extras != ssp+sa || sa != da || (copy_spots && ssp != dsp))
		fz_throw(ctx, FZ_ERROR_GENERIC, "bad setup in ICC pixmap transform: src: %d vs %d+%d+%d, dst: %d vs %d+%d+%d", cmm_num_src, sc, ssp, sa, cmm_num_dst, dc, dsp, da);

	inputpos = src->samples;
	outputpos = dst->samples;

#ifdef cmsFLAGS_PREMULT
	/* LCMS2MT can only handle premultiplied data if the number of 'extra'
	 * channels is the same. If not, do it by steam. */
	if (sa && cmm_extras != (int)T_EXTRA(dst_format))
#else
	/* Vanilla LCMS2 cannot handle premultiplied data. If present, do it by steam. */
	if (sa)
#endif
	{
		buffer = fz_malloc(ctx, ss);
		for (; h > 0; h--)
		{
			int mult = fz_unmultiply_row(ctx, sn, sc, sw, buffer, inputpos);
			if (mult == 0)
			{
				/* Solid transparent row. No point in doing the transform
				 * because it will premultiplied back to 0. */
				memset(outputpos, 0, ds);
			}
			else
			{
				cmsDoTransform(GLO link->handle, buffer, outputpos, sw);
				if (mult == 1)
					fz_premultiply_row_0or1(ctx, dn, dc, dw, outputpos);
				else if (mult == 2)
					fz_premultiply_row(ctx, dn, dc, dw, outputpos);
			}
			inputpos += ss;
			outputpos += ds;
		}
		fz_free(ctx, buffer);
	}
	else
		for (; h > 0; h--)
		{
			cmsDoTransform(GLO link->handle, inputpos, outputpos, sw);
			inputpos += ss;
			outputpos += ds;
		}
}

#endif







mupdf-1.21.1-source/source/fitz/colorspace.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "color-imp.h"

#include <assert.h>
#include <math.h>
#include <string.h>

#if FZ_ENABLE_ICC

#include "icc/gray.icc.h"
#include "icc/rgb.icc.h"
#include "icc/cmyk.icc.h"
#include "icc/lab.icc.h"

void fz_new_colorspace_context(fz_context *ctx)
{
	fz_colorspace_context *cct;

	fz_buffer *gray = NULL;
	fz_buffer *rgb = NULL;
	fz_buffer *cmyk = NULL;
	fz_buffer *lab = NULL;

	fz_var(gray);
	fz_var(rgb);
	fz_var(cmyk);
	fz_var(lab);

	cct = ctx->colorspace = fz_malloc_struct(ctx, fz_colorspace_context);
	cct->ctx_refs = 1;

	fz_new_icc_context(ctx);

	ctx->icc_enabled = 1;

	fz_try(ctx)
	{
		gray = fz_new_buffer_from_shared_data(ctx, resources_icc_gray_icc, resources_icc_gray_icc_len);
		rgb = fz_new_buffer_from_shared_data(ctx, resources_icc_rgb_icc, resources_icc_rgb_icc_len);
		cmyk = fz_new_buffer_from_shared_data(ctx, resources_icc_cmyk_icc, resources_icc_cmyk_icc_len);
		lab = fz_new_buffer_from_shared_data(ctx, resources_icc_lab_icc, resources_icc_lab_icc_len);
		cct->gray = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_GRAY, FZ_COLORSPACE_IS_DEVICE, "DeviceGray", gray);
		cct->rgb = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_RGB, FZ_COLORSPACE_IS_DEVICE, "DeviceRGB", rgb);
		cct->bgr = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_BGR, FZ_COLORSPACE_IS_DEVICE, "DeviceBGR", rgb);
		cct->cmyk = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_CMYK, FZ_COLORSPACE_IS_DEVICE, "DeviceCMYK", cmyk);
		cct->lab = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_LAB, FZ_COLORSPACE_IS_DEVICE, "Lab", lab);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, gray);
		fz_drop_buffer(ctx, rgb);
		fz_drop_buffer(ctx, cmyk);
		fz_drop_buffer(ctx, lab);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void fz_enable_icc(fz_context *ctx)
{
	ctx->icc_enabled = 1;
}

void fz_disable_icc(fz_context *ctx)
{
	ctx->icc_enabled = 0;
}

#else

void fz_new_colorspace_context(fz_context *ctx)
{
	fz_colorspace_context *cct;

	cct = ctx->colorspace = fz_malloc_struct(ctx, fz_colorspace_context);
	cct->ctx_refs = 1;

	cct->gray = fz_new_colorspace(ctx, FZ_COLORSPACE_GRAY, FZ_COLORSPACE_IS_DEVICE, 1, "DeviceGray");
	cct->rgb = fz_new_colorspace(ctx, FZ_COLORSPACE_RGB, FZ_COLORSPACE_IS_DEVICE, 3, "DeviceRGB");
	cct->bgr = fz_new_colorspace(ctx, FZ_COLORSPACE_BGR, FZ_COLORSPACE_IS_DEVICE, 3, "DeviceBGR");
	cct->cmyk = fz_new_colorspace(ctx, FZ_COLORSPACE_CMYK, FZ_COLORSPACE_IS_DEVICE, 4, "DeviceCMYK");
	cct->lab = fz_new_colorspace(ctx, FZ_COLORSPACE_LAB, FZ_COLORSPACE_IS_DEVICE, 3, "Lab");
}

void fz_enable_icc(fz_context *ctx)
{
	fz_warn(ctx, "ICC support is not available");
}

void fz_disable_icc(fz_context *ctx)
{
}

#endif

fz_colorspace_context *fz_keep_colorspace_context(fz_context *ctx)
{
	fz_keep_imp(ctx, ctx->colorspace, &ctx->colorspace->ctx_refs);
	return ctx->colorspace;
}

void fz_drop_colorspace_context(fz_context *ctx)
{
	if (fz_drop_imp(ctx, ctx->colorspace, &ctx->colorspace->ctx_refs))
	{
		fz_drop_colorspace(ctx, ctx->colorspace->gray);
		fz_drop_colorspace(ctx, ctx->colorspace->rgb);
		fz_drop_colorspace(ctx, ctx->colorspace->bgr);
		fz_drop_colorspace(ctx, ctx->colorspace->cmyk);
		fz_drop_colorspace(ctx, ctx->colorspace->lab);
#if FZ_ENABLE_ICC
		fz_drop_icc_context(ctx);
#endif
		fz_free(ctx, ctx->colorspace);
		ctx->colorspace = NULL;
	}
}

fz_colorspace *fz_device_gray(fz_context *ctx)
{
	return ctx->colorspace->gray;
}

fz_colorspace *fz_device_rgb(fz_context *ctx)
{
	return ctx->colorspace->rgb;
}

fz_colorspace *fz_device_bgr(fz_context *ctx)
{
	return ctx->colorspace->bgr;
}

fz_colorspace *fz_device_cmyk(fz_context *ctx)
{
	return ctx->colorspace->cmyk;
}

fz_colorspace *fz_device_lab(fz_context *ctx)
{
	return ctx->colorspace->lab;
}

/* Same order as needed by LCMS */
static const char *fz_intent_names[] =
{
	"Perceptual",
	"RelativeColorimetric",
	"Saturation",
	"AbsoluteColorimetric",
};

int fz_lookup_rendering_intent(const char *name)
{
	int i;
	for (i = 0; i < (int)nelem(fz_intent_names); i++)
		if (!strcmp(name, fz_intent_names[i]))
			return i;
	return FZ_RI_RELATIVE_COLORIMETRIC;
}

const char *fz_rendering_intent_name(int ri)
{
	if (ri >= 0 && ri < (int)nelem(fz_intent_names))
		return fz_intent_names[ri];
	return "RelativeColorimetric";
}

/* Colorspace feature tests */

const char *fz_colorspace_name(fz_context *ctx, fz_colorspace *cs)
{
	return cs ? cs->name : "None";
}

enum fz_colorspace_type fz_colorspace_type(fz_context *ctx, fz_colorspace *cs)
{
	return cs ? cs->type : FZ_COLORSPACE_NONE;
}

int fz_colorspace_n(fz_context *ctx, fz_colorspace *cs)
{
	return cs ? cs->n : 0;
}

int fz_colorspace_is_gray(fz_context *ctx, fz_colorspace *cs)
{
	return cs && cs->type == FZ_COLORSPACE_GRAY;
}

int fz_colorspace_is_rgb(fz_context *ctx, fz_colorspace *cs)
{
	return cs && cs->type == FZ_COLORSPACE_RGB;
}

int fz_colorspace_is_cmyk(fz_context *ctx, fz_colorspace *cs)
{
	return cs && cs->type == FZ_COLORSPACE_CMYK;
}

int fz_colorspace_is_lab(fz_context *ctx, fz_colorspace *cs)
{
	return cs && cs->type == FZ_COLORSPACE_LAB;
}

int fz_colorspace_is_indexed(fz_context *ctx, fz_colorspace *cs)
{
	return cs && (cs->type == FZ_COLORSPACE_INDEXED);
}

int fz_colorspace_is_device_n(fz_context *ctx, fz_colorspace *cs)
{
	return cs && (cs->type == FZ_COLORSPACE_SEPARATION);
}

int fz_colorspace_is_subtractive(fz_context *ctx, fz_colorspace *cs)
{
	return cs && (cs->type == FZ_COLORSPACE_CMYK || cs->type == FZ_COLORSPACE_SEPARATION);
}

int fz_colorspace_is_device(fz_context *ctx, fz_colorspace *cs)
{
	return cs && (cs->flags & FZ_COLORSPACE_IS_DEVICE);
}

int fz_colorspace_is_lab_icc(fz_context *ctx, fz_colorspace *cs)
{
	return cs && (cs->type == FZ_COLORSPACE_LAB) && (cs->flags & FZ_COLORSPACE_IS_ICC);
}

int fz_colorspace_is_device_gray(fz_context *ctx, fz_colorspace *cs)
{
	return fz_colorspace_is_device(ctx, cs) && fz_colorspace_is_gray(ctx, cs);
}

int fz_colorspace_is_device_cmyk(fz_context *ctx, fz_colorspace *cs)
{
	return fz_colorspace_is_device(ctx, cs) && fz_colorspace_is_cmyk(ctx, cs);
}

int fz_colorspace_device_n_has_only_cmyk(fz_context *ctx, fz_colorspace *cs)
{
	return cs && ((cs->flags & FZ_COLORSPACE_HAS_CMYK_AND_SPOTS) == FZ_COLORSPACE_HAS_CMYK);
}

int fz_colorspace_device_n_has_cmyk(fz_context *ctx, fz_colorspace *cs)
{
	return cs && (cs->flags & FZ_COLORSPACE_HAS_CMYK);
}

int fz_is_valid_blend_colorspace(fz_context *ctx, fz_colorspace *cs)
{
	return cs == NULL ||
		cs->type == FZ_COLORSPACE_GRAY ||
		cs->type == FZ_COLORSPACE_RGB ||
		cs->type == FZ_COLORSPACE_CMYK;
}

fz_colorspace *
fz_keep_colorspace(fz_context *ctx, fz_colorspace *cs)
{
	return fz_keep_key_storable(ctx, &cs->key_storable);
}

void
fz_drop_colorspace(fz_context *ctx, fz_colorspace *cs)
{
	fz_drop_key_storable(ctx, &cs->key_storable);
}

fz_colorspace *
fz_keep_colorspace_store_key(fz_context *ctx, fz_colorspace *cs)
{
	return fz_keep_key_storable_key(ctx, &cs->key_storable);
}

void
fz_drop_colorspace_store_key(fz_context *ctx, fz_colorspace *cs)
{
	fz_drop_key_storable_key(ctx, &cs->key_storable);
}

void
fz_drop_colorspace_imp(fz_context *ctx, fz_storable *cs_)
{
	fz_colorspace *cs = (fz_colorspace *)cs_;
	int i;

	if (cs->type == FZ_COLORSPACE_INDEXED)
	{
		fz_drop_colorspace(ctx, cs->u.indexed.base);
		fz_free(ctx, cs->u.indexed.lookup);
	}
	if (cs->type == FZ_COLORSPACE_SEPARATION)
	{
		fz_drop_colorspace(ctx, cs->u.separation.base);
		cs->u.separation.drop(ctx, cs->u.separation.tint);
		for (i = 0; i < FZ_MAX_COLORS; i++)
			fz_free(ctx, cs->u.separation.colorant[i]);
	}
#if FZ_ENABLE_ICC
	if (cs->flags & FZ_COLORSPACE_IS_ICC)
	{
		fz_drop_icc_profile(ctx, cs->u.icc.profile);
		fz_drop_buffer(ctx, cs->u.icc.buffer);
	}
#endif

	fz_free(ctx, cs->name);
	fz_free(ctx, cs);
}

fz_colorspace *
fz_new_colorspace(fz_context *ctx, enum fz_colorspace_type type, int flags, int n, const char *name)
{
	fz_colorspace *cs = fz_malloc_struct(ctx, fz_colorspace);
	FZ_INIT_KEY_STORABLE(cs, 1, fz_drop_colorspace_imp);

	if (n > FZ_MAX_COLORS)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too many color components (%d > %d)", n, FZ_MAX_COLORS);
	if (n < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too few color components (%d < 1)", n);

	fz_try(ctx)
	{
		cs->type = type;
		cs->flags = flags;
		cs->n = n;
		cs->name = Memento_label(fz_strdup(ctx, name ? name : "UNKNOWN"), "cs_name");
	}
	fz_catch(ctx)
	{
		fz_free(ctx, cs);
		fz_rethrow(ctx);
	}

	return cs;
}

fz_colorspace *
fz_new_indexed_colorspace(fz_context *ctx, fz_colorspace *base, int high, unsigned char *lookup)
{
	fz_colorspace *cs;
	char name[100];
	if (high < 0 || high > 255)
		fz_throw(ctx, FZ_ERROR_SYNTAX, "invalid maximum value in indexed colorspace");
	fz_snprintf(name, sizeof name, "Indexed(%d,%s)", high, base->name);
	cs = fz_new_colorspace(ctx, FZ_COLORSPACE_INDEXED, 0, 1, name);
	cs->u.indexed.base = fz_keep_colorspace(ctx, base);
	cs->u.indexed.high = high;
	cs->u.indexed.lookup = lookup;
	return cs;
}

fz_colorspace *
fz_new_icc_colorspace(fz_context *ctx, enum fz_colorspace_type type, int flags, const char *name, fz_buffer *buf)
{
#if FZ_ENABLE_ICC
	fz_icc_profile *profile = NULL;
	fz_colorspace *cs = NULL;
	unsigned char *data;
	char name_buf[100];
	size_t size;
	int n;

	fz_var(profile);
	fz_var(cs);
	fz_var(type);

	fz_try(ctx)
	{
		size = fz_buffer_storage(ctx, buf, &data);
		profile = fz_new_icc_profile(ctx, data, size);
		n = fz_icc_profile_components(ctx, profile);
		switch (type)
		{
		default:
			fz_throw(ctx, FZ_ERROR_SYNTAX, "invalid colorspace type for ICC profile");
		case FZ_COLORSPACE_NONE:
			switch (n)
			{
			default:
				fz_throw(ctx, FZ_ERROR_SYNTAX, "ICC profile has unexpected number of channels: %d", n);
			case 1:
				type = FZ_COLORSPACE_GRAY;
				break;
			case 3:
				if (fz_icc_profile_is_lab(ctx, profile))
					type = FZ_COLORSPACE_LAB;
				else
					type = FZ_COLORSPACE_RGB;
				break;
			case 4:
				type = FZ_COLORSPACE_CMYK;
				break;
			}
			break;
		case FZ_COLORSPACE_GRAY:
			if (n != 1)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "ICC profile (N=%d) is not Gray", n);
			break;
		case FZ_COLORSPACE_RGB:
		case FZ_COLORSPACE_BGR:
			if (n != 3 || fz_icc_profile_is_lab(ctx, profile))
				fz_throw(ctx, FZ_ERROR_SYNTAX, "ICC profile (N=%d) is not RGB", n);
			break;
		case FZ_COLORSPACE_LAB:
			if (n != 3 || !fz_icc_profile_is_lab(ctx, profile))
				fz_throw(ctx, FZ_ERROR_SYNTAX, "ICC profile (N=%d) is not Lab", n);
			break;
		case FZ_COLORSPACE_CMYK:
			if (n != 4)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "ICC profile (N=%d) is not CMYK", n);
			break;
		}

		if (!name)
		{
			char cmm_name[100];
			fz_icc_profile_name(ctx, profile, cmm_name, sizeof cmm_name);
			switch (type)
			{
			default: fz_snprintf(name_buf, sizeof name_buf, "ICCBased(%d,%s)", n, cmm_name); break;
			case FZ_COLORSPACE_GRAY: fz_snprintf(name_buf, sizeof name_buf, "ICCBased(Gray,%s)", cmm_name); break;
			case FZ_COLORSPACE_RGB: fz_snprintf(name_buf, sizeof name_buf, "ICCBased(RGB,%s)", cmm_name); break;
			case FZ_COLORSPACE_BGR: fz_snprintf(name_buf, sizeof name_buf, "ICCBased(BGR,%s)", cmm_name); break;
			case FZ_COLORSPACE_CMYK: fz_snprintf(name_buf, sizeof name_buf, "ICCBased(CMYK,%s)", cmm_name); break;
			case FZ_COLORSPACE_LAB: fz_snprintf(name_buf, sizeof name_buf, "ICCBased(Lab,%s)", cmm_name); break;
			}
			name = name_buf;
		}

		cs = fz_new_colorspace(ctx, type, flags | FZ_COLORSPACE_IS_ICC, n, name);
		cs->u.icc.buffer = fz_keep_buffer(ctx, buf);
		cs->u.icc.profile = profile;
		fz_md5_buffer(ctx, buf, cs->u.icc.md5);
	}
	fz_catch(ctx)
	{
		fz_drop_icc_profile(ctx, profile);
		fz_drop_colorspace(ctx, cs);
		fz_rethrow(ctx);
	}
	return cs;
#else
	switch (type)
	{
	default: fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown colorspace type");
	case FZ_COLORSPACE_GRAY: return fz_keep_colorspace(ctx, fz_device_gray(ctx));
	case FZ_COLORSPACE_RGB: return fz_keep_colorspace(ctx, fz_device_rgb(ctx));
	case FZ_COLORSPACE_BGR: return fz_keep_colorspace(ctx, fz_device_bgr(ctx));
	case FZ_COLORSPACE_CMYK: return fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
	case FZ_COLORSPACE_LAB: return fz_keep_colorspace(ctx, fz_device_lab(ctx));
	}
#endif
}

fz_colorspace *fz_new_cal_gray_colorspace(fz_context *ctx, float wp[3], float bp[3], float gamma)
{
#if FZ_ENABLE_ICC
	fz_buffer *buf = fz_new_icc_data_from_cal(ctx, wp, bp, &gamma, NULL, 1);
	fz_colorspace *cs;
	fz_try(ctx)
		cs = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_GRAY, 0, "CalGray", buf);
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return cs;
#else
	return fz_keep_colorspace(ctx, fz_device_gray(ctx));
#endif
}

fz_colorspace *fz_new_cal_rgb_colorspace(fz_context *ctx, float wp[3], float bp[3], float gamma[3], float matrix[9])
{
#if FZ_ENABLE_ICC
	fz_buffer *buf = fz_new_icc_data_from_cal(ctx, wp, bp, gamma, matrix, 3);
	fz_colorspace *cs;
	fz_try(ctx)
		cs = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_RGB, 0, "CalRGB", buf);
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return cs;
#else
	return fz_keep_colorspace(ctx, fz_device_rgb(ctx));
#endif
}

void fz_colorspace_name_colorant(fz_context *ctx, fz_colorspace *cs, int i, const char *name)
{
	if (i < 0 || i >= cs->n)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Attempt to name out of range colorant");
	if (cs->type != FZ_COLORSPACE_SEPARATION)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Attempt to name colorant for non-separation colorspace");

	fz_free(ctx, cs->u.separation.colorant[i]);
	cs->u.separation.colorant[i] = NULL;
	cs->u.separation.colorant[i] = fz_strdup(ctx, name);

	if (!strcmp(name, "Cyan") || !strcmp(name, "Magenta") || !strcmp(name, "Yellow") || !strcmp(name, "Black"))
		cs->flags |= FZ_COLORSPACE_HAS_CMYK;
	else
		cs->flags |= FZ_COLORSPACE_HAS_SPOTS;
}

const char *fz_colorspace_colorant(fz_context *ctx, fz_colorspace *cs, int i)
{
	if (!cs || i < 0 || i >= cs->n)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Colorant out of range");
	switch (cs->type)
	{
	case FZ_COLORSPACE_NONE:
		return "None";
	case FZ_COLORSPACE_GRAY:
		return "Gray";
	case FZ_COLORSPACE_RGB:
		if (i == 0) return "Red";
		if (i == 1) return "Green";
		if (i == 2) return "Blue";
		break;
	case FZ_COLORSPACE_BGR:
		if (i == 0) return "Blue";
		if (i == 1) return "Green";
		if (i == 2) return "Red";
		break;
	case FZ_COLORSPACE_CMYK:
		if (i == 0) return "Cyan";
		if (i == 1) return "Magenta";
		if (i == 2) return "Yellow";
		if (i == 3) return "Black";
		break;
	case FZ_COLORSPACE_LAB:
		if (i == 0) return "L*";
		if (i == 1) return "a*";
		if (i == 2) return "b*";
		break;
	case FZ_COLORSPACE_INDEXED:
		return "Index";
	case FZ_COLORSPACE_SEPARATION:
		return cs->u.separation.colorant[i];
	}
	return "None";
}

void
fz_clamp_color(fz_context *ctx, fz_colorspace *cs, const float *in, float *out)
{
	if (cs->type == FZ_COLORSPACE_LAB)
	{
		out[0] = fz_clamp(in[0], 0, 100);
		out[1] = fz_clamp(in[1], -128, 127);
		out[2] = fz_clamp(in[2], -128, 127);
	}
	else if (cs->type == FZ_COLORSPACE_INDEXED)
	{
		out[0] = fz_clamp(in[0], 0, cs->u.indexed.high) / 255.0f;
	}
	else
	{
		int i, n = cs->n;
		for (i = 0; i < n; ++i)
			out[i] = fz_clamp(in[i], 0, 1);
	}
}

const fz_color_params fz_default_color_params = { FZ_RI_RELATIVE_COLORIMETRIC, 1, 0, 0 };

fz_default_colorspaces *fz_new_default_colorspaces(fz_context *ctx)
{
	fz_default_colorspaces *default_cs = fz_malloc_struct(ctx, fz_default_colorspaces);
	default_cs->refs = 1;
	default_cs->gray = fz_keep_colorspace(ctx, fz_device_gray(ctx));
	default_cs->rgb = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
	default_cs->cmyk = fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
	default_cs->oi = NULL;
	return default_cs;
}

fz_default_colorspaces *fz_clone_default_colorspaces(fz_context *ctx, fz_default_colorspaces *base)
{
	fz_default_colorspaces *default_cs = fz_malloc_struct(ctx, fz_default_colorspaces);
	default_cs->refs = 1;
	if (base)
	{
		default_cs->gray = fz_keep_colorspace(ctx, base->gray);
		default_cs->rgb = fz_keep_colorspace(ctx, base->rgb);
		default_cs->cmyk = fz_keep_colorspace(ctx, base->cmyk);
		default_cs->oi = fz_keep_colorspace(ctx, base->oi);
	}
	return default_cs;
}

fz_default_colorspaces *fz_keep_default_colorspaces(fz_context *ctx, fz_default_colorspaces *default_cs)
{
	return fz_keep_imp(ctx, default_cs, &default_cs->refs);
}

void
fz_drop_default_colorspaces(fz_context *ctx, fz_default_colorspaces *default_cs)
{
	if (fz_drop_imp(ctx, default_cs, &default_cs->refs))
	{
		fz_drop_colorspace(ctx, default_cs->gray);
		fz_drop_colorspace(ctx, default_cs->rgb);
		fz_drop_colorspace(ctx, default_cs->cmyk);
		fz_drop_colorspace(ctx, default_cs->oi);
		fz_free(ctx, default_cs);
	}
}

fz_colorspace *fz_default_gray(fz_context *ctx, const fz_default_colorspaces *default_cs)
{
	return default_cs ? default_cs->gray : fz_device_gray(ctx);
}

fz_colorspace *fz_default_rgb(fz_context *ctx, const fz_default_colorspaces *default_cs)
{
	return default_cs ? default_cs->rgb : fz_device_rgb(ctx);
}

fz_colorspace *fz_default_cmyk(fz_context *ctx, const fz_default_colorspaces *default_cs)
{
	return default_cs ? default_cs->cmyk : fz_device_cmyk(ctx);
}

fz_colorspace *fz_default_output_intent(fz_context *ctx, const fz_default_colorspaces *default_cs)
{
	return default_cs ? default_cs->oi : NULL;
}

void fz_set_default_gray(fz_context *ctx, fz_default_colorspaces *default_cs, fz_colorspace *cs)
{
	if (cs->type == FZ_COLORSPACE_GRAY && cs->n == 1)
	{
		fz_drop_colorspace(ctx, default_cs->gray);
		default_cs->gray = fz_keep_colorspace(ctx, cs);
	}
}

void fz_set_default_rgb(fz_context *ctx, fz_default_colorspaces *default_cs, fz_colorspace *cs)
{
	if (cs->type == FZ_COLORSPACE_RGB && cs->n == 3)
	{
		fz_drop_colorspace(ctx, default_cs->rgb);
		default_cs->rgb = fz_keep_colorspace(ctx, cs);
	}
}

void fz_set_default_cmyk(fz_context *ctx, fz_default_colorspaces *default_cs, fz_colorspace *cs)
{
	if (cs->type == FZ_COLORSPACE_CMYK && cs->n == 4)
	{
		fz_drop_colorspace(ctx, default_cs->cmyk);
		default_cs->cmyk = fz_keep_colorspace(ctx, cs);
	}
}

void fz_set_default_output_intent(fz_context *ctx, fz_default_colorspaces *default_cs, fz_colorspace *cs)
{
	fz_drop_colorspace(ctx, default_cs->oi);
	default_cs->oi = NULL;

	/* FIXME: Why do we set DefaultXXX along with the output intent?! */
	switch (cs->type)
	{
	default:
		fz_warn(ctx, "Ignoring incompatible output intent: %s.", cs->name);
		break;
	case FZ_COLORSPACE_GRAY:
		default_cs->oi = fz_keep_colorspace(ctx, cs);
		if (default_cs->gray == fz_device_gray(ctx))
			fz_set_default_gray(ctx, default_cs, cs);
		break;
	case FZ_COLORSPACE_RGB:
		default_cs->oi = fz_keep_colorspace(ctx, cs);
		if (default_cs->rgb == fz_device_rgb(ctx))
			fz_set_default_rgb(ctx, default_cs, cs);
		break;
	case FZ_COLORSPACE_CMYK:
		default_cs->oi = fz_keep_colorspace(ctx, cs);
		if (default_cs->cmyk == fz_device_cmyk(ctx))
			fz_set_default_cmyk(ctx, default_cs, cs);
		break;
	}
}

/* Link cache */

#if FZ_ENABLE_ICC

typedef struct {
	int refs;
	unsigned char src_md5[16];
	unsigned char dst_md5[16];
	fz_color_params rend;
	unsigned char src_extras;
	unsigned char dst_extras;
	unsigned char copy_spots;
	unsigned char format;
	unsigned char proof;
	unsigned char bgr;
} fz_link_key;

static void *
fz_keep_link_key(fz_context *ctx, void *key_)
{
	fz_link_key *key = (fz_link_key *)key_;
	return fz_keep_imp(ctx, key, &key->refs);
}

static void
fz_drop_link_key(fz_context *ctx, void *key_)
{
	fz_link_key *key = (fz_link_key *)key_;
	if (fz_drop_imp(ctx, key, &key->refs))
		fz_free(ctx, key);
}

static int
fz_cmp_link_key(fz_context *ctx, void *k0_, void *k1_)
{
	fz_link_key *k0 = (fz_link_key *)k0_;
	fz_link_key *k1 = (fz_link_key *)k1_;
	return
		memcmp(k0->src_md5, k1->src_md5, 16) == 0 &&
		memcmp(k0->dst_md5, k1->dst_md5, 16) == 0 &&
		k0->src_extras == k1->src_extras &&
		k0->dst_extras == k1->dst_extras &&
		k0->rend.bp == k1->rend.bp &&
		k0->rend.ri == k1->rend.ri &&
		k0->copy_spots == k1->copy_spots &&
		k0->format == k1->format &&
		k0->proof == k1->proof &&
		k0->bgr == k1->bgr;
}

static void
fz_format_link_key(fz_context *ctx, char *s, size_t n, void *key_)
{
	static const char *hex = "0123456789abcdef";
	fz_link_key *key = (fz_link_key *)key_;
	char sm[33], dm[33];
	int i;
	for (i = 0; i < 16; ++i)
	{
		sm[i*2+0] = hex[key->src_md5[i]>>4];
		sm[i*2+1] = hex[key->src_md5[i]&15];
		dm[i*2+0] = hex[key->dst_md5[i]>>4];
		dm[i*2+1] = hex[key->dst_md5[i]&15];
	}
	sm[32] = 0;
	dm[32] = 0;
	fz_snprintf(s, n, "(link src_md5=%s dst_md5=%s)", sm, dm);
}

static int
fz_make_hash_link_key(fz_context *ctx, fz_store_hash *hash, void *key_)
{
	fz_link_key *key = (fz_link_key *)key_;
	memcpy(hash->u.link.dst_md5, key->dst_md5, 16);
	memcpy(hash->u.link.src_md5, key->src_md5, 16);
	hash->u.link.ri = key->rend.ri;
	hash->u.link.bp = key->rend.bp;
	hash->u.link.src_extras = key->src_extras;
	hash->u.link.dst_extras = key->dst_extras;
	hash->u.link.format = key->format;
	hash->u.link.proof = key->proof;
	hash->u.link.copy_spots = key->copy_spots;
	hash->u.link.bgr = key->bgr;
	return 1;
}

static fz_store_type fz_link_store_type =
{
	"fz_icc_link",
	fz_make_hash_link_key,
	fz_keep_link_key,
	fz_drop_link_key,
	fz_cmp_link_key,
	fz_format_link_key,
	NULL
};

fz_icc_link *
fz_find_icc_link(fz_context *ctx,
	fz_colorspace *src, int src_extras,
	fz_colorspace *dst, int dst_extras,
	fz_colorspace *prf,
	fz_color_params rend,
	int format,
	int copy_spots,
	int premult)
{
	fz_icc_link *link, *old_link;
	fz_link_key key, *new_key;

	fz_var(link);

	/* Check the storable to see if we have a copy. */
	key.refs = 1;
	memcpy(&key.src_md5, src->u.icc.md5, 16);
	memcpy(&key.dst_md5, dst->u.icc.md5, 16);
	key.rend = rend;
	key.src_extras = src_extras;
	key.dst_extras = dst_extras;
	key.copy_spots = copy_spots;
	key.format = (format & 1) | (premult*2);
	key.proof = (prf != NULL);
	key.bgr = (dst->type == FZ_COLORSPACE_BGR);

	link = fz_find_item(ctx, fz_drop_icc_link_imp, &key, &fz_link_store_type);
	if (!link)
	{
		new_key = fz_malloc_struct(ctx, fz_link_key);
		memcpy(new_key, &key, sizeof (fz_link_key));
		fz_try(ctx)
		{
			link = fz_new_icc_link(ctx, src, src_extras, dst, dst_extras, prf, rend, format, copy_spots, premult);
			old_link = fz_store_item(ctx, new_key, link, 1000, &fz_link_store_type);
			if (old_link)
			{
				/* Found one while adding! Perhaps from another thread? */
				fz_drop_icc_link(ctx, link);
				link = old_link;
			}
		}
		fz_always(ctx)
		{
			fz_drop_link_key(ctx, new_key);
		}
		fz_catch(ctx)
		{
			fz_drop_icc_link(ctx, link);
			fz_rethrow(ctx);
		}
	}
	return link;
}

#endif

/* Color conversions */

static void indexed_via_base(fz_context *ctx, fz_color_converter *cc, const float *src, float *dst)
{
	fz_colorspace *ss = cc->ss_via;
	const unsigned char *lookup = ss->u.indexed.lookup;
	int high = ss->u.indexed.high;
	int n = ss->u.indexed.base->n;
	float base[4];
	int i, k;

	i = src[0] * 255;
	i = fz_clampi(i, 0, high);
	if (ss->u.indexed.base->type == FZ_COLORSPACE_LAB)
	{
		base[0] = lookup[i * 3 + 0] * 100 / 255.0f;
		base[1] = lookup[i * 3 + 1] - 128;
		base[2] = lookup[i * 3 + 2] - 128;
	}
	else
	{
		for (k = 0; k < n; ++k)
			base[k] = lookup[i * n + k] / 255.0f;
	}

	cc->convert_via(ctx, cc, base, dst);
}

static void separation_via_base(fz_context *ctx, fz_color_converter *cc, const float *src, float *dst)
{
	fz_colorspace *ss = cc->ss_via;
	float base[4];
	ss->u.separation.eval(ctx, ss->u.separation.tint, src, ss->n, base, ss->u.separation.base->n);
	cc->convert_via(ctx, cc, base, dst);
}

static void indexed_via_separation_via_base(fz_context *ctx, fz_color_converter *cc, const float *src, float *dst)
{
	fz_colorspace *ss = cc->ss_via;
	fz_colorspace *ssep = cc->ss_via->u.indexed.base;
	const unsigned char *lookup = ss->u.indexed.lookup;
	int high = ss->u.indexed.high;
	int n = ss->u.indexed.base->n;
	float base[4], mid[FZ_MAX_COLORS];
	int i, k;

	/* First map through the index. */
	i = src[0] * 255;
	i = fz_clampi(i, 0, high);
	for (k = 0; k < n; ++k)
		mid[k] = lookup[i * n + k] / 255.0f;

	/* Then map through the separation. */
	ssep->u.separation.eval(ctx, ssep->u.separation.tint, mid, ssep->n, base, ssep->u.separation.base->n);

	/* Then convert in the base. */
	cc->convert_via(ctx, cc, base, dst);
}

static void
fz_init_process_color_converter(fz_context *ctx, fz_color_converter *cc, fz_colorspace *ss, fz_colorspace *ds, fz_colorspace *is, fz_color_params params)
{
	if (ss->type == FZ_COLORSPACE_INDEXED)
		fz_throw(ctx, FZ_ERROR_GENERIC, "base colorspace must not be indexed");
	if (ss->type == FZ_COLORSPACE_SEPARATION)
		fz_throw(ctx, FZ_ERROR_GENERIC, "base colorspace must not be separation");

#if FZ_ENABLE_ICC
	if (ctx->icc_enabled)
	{
		/* Handle identity case. */
		if (ss == ds || (!memcmp(ss->u.icc.md5, ds->u.icc.md5, 16)))
		{
			cc->convert = fz_lookup_fast_color_converter(ctx, ss, ds);
			return;
		}

		/* Handle DeviceGray to CMYK as K only. See note in Section 6.3 of PDF spec 1.7. */
		if (ss->type == FZ_COLORSPACE_GRAY && (ss->flags & FZ_COLORSPACE_IS_DEVICE))
		{
			if (ds->type == FZ_COLORSPACE_CMYK)
			{
				cc->convert = fz_lookup_fast_color_converter(ctx, ss, ds);
				return;
			}
		}

		fz_try(ctx)
		{
			cc->link = fz_find_icc_link(ctx, ss, 0, ds, 0, is, params, 1, 0, 0);
			cc->convert = fz_icc_transform_color;
		}
		fz_catch(ctx)
		{
			fz_warn(ctx, "cannot create ICC link, falling back to fast color conversion");
			cc->convert = fz_lookup_fast_color_converter(ctx, ss, ds);
		}
	}
	else
	{
		cc->convert = fz_lookup_fast_color_converter(ctx, ss, ds);
	}
#else
	cc->convert = fz_lookup_fast_color_converter(ctx, ss, ds);
#endif
}

void
fz_find_color_converter(fz_context *ctx, fz_color_converter *cc, fz_colorspace *ss, fz_colorspace *ds, fz_colorspace *is, fz_color_params params)
{
	cc->ds = ds;
#if FZ_ENABLE_ICC
	cc->link = NULL;
#endif

	if (ds->type == FZ_COLORSPACE_INDEXED)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot convert into Indexed colorspace.");
	if (ds->type == FZ_COLORSPACE_SEPARATION)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot convert into Separation colorspace.");

	if (ss->type == FZ_COLORSPACE_INDEXED)
	{
		if (ss->u.indexed.base->type == FZ_COLORSPACE_SEPARATION)
		{
			cc->ss = ss->u.indexed.base->u.separation.base;
			cc->ss_via = ss;
			fz_init_process_color_converter(ctx, cc, cc->ss, ds, is, params);
			cc->convert_via = cc->convert;
			cc->convert = indexed_via_separation_via_base;
		}
		else
		{
			cc->ss = ss->u.indexed.base;
			cc->ss_via = ss;
			fz_init_process_color_converter(ctx, cc, cc->ss, ds, is, params);
			cc->convert_via = cc->convert;
			cc->convert = indexed_via_base;
		}
	}
	else if (ss->type == FZ_COLORSPACE_SEPARATION)
	{
		cc->ss = ss->u.separation.base;
		cc->ss_via = ss;
		fz_init_process_color_converter(ctx, cc, cc->ss, ds, is, params);
		cc->convert_via = cc->convert;
		cc->convert = separation_via_base;
	}
	else
	{
		cc->ss = ss;
		fz_init_process_color_converter(ctx, cc, ss, ds, is, params);
	}
}

void
fz_drop_color_converter(fz_context *ctx, fz_color_converter *cc)
{
#if FZ_ENABLE_ICC
	if (cc->link)
	{
		fz_drop_icc_link(ctx, cc->link);
		cc->link = NULL;
	}
#endif
}

void
fz_convert_color(fz_context *ctx, fz_colorspace *ss, const float *sv, fz_colorspace *ds, float *dv, fz_colorspace *is, fz_color_params params)
{
	fz_color_converter cc;
	fz_find_color_converter(ctx, &cc, ss, ds, is, params);
	cc.convert(ctx, &cc, sv, dv);
	fz_drop_color_converter(ctx, &cc);
}

/* Cached color converter using hash table. */

typedef struct fz_cached_color_converter
{
	fz_color_converter base;
	fz_hash_table *hash;
} fz_cached_color_converter;

static void fz_cached_color_convert(fz_context *ctx, fz_color_converter *cc_, const float *ss, float *ds)
{
	fz_cached_color_converter *cc = cc_->opaque;
	if (cc->hash)
	{
		float *val = fz_hash_find(ctx, cc->hash, ss);
		int n = cc->base.ds->n * sizeof(float);

		if (val)
		{
			memcpy(ds, val, n);
			return;
		}

		cc->base.convert(ctx, &cc->base, ss, ds);

		val = Memento_label(fz_malloc_array(ctx, cc->base.ds->n, float), "cached_color_convert");
		memcpy(val, ds, n);
		fz_try(ctx)
			fz_hash_insert(ctx, cc->hash, ss, val);
		fz_catch(ctx)
			fz_free(ctx, val);
	}
	else
	{
		cc->base.convert(ctx, &cc->base, ss, ds);
	}
}

void fz_init_cached_color_converter(fz_context *ctx, fz_color_converter *cc, fz_colorspace *ss, fz_colorspace *ds, fz_colorspace *is, fz_color_params params)
{
	int n = ss->n;
	fz_cached_color_converter *cached = fz_malloc_struct(ctx, fz_cached_color_converter);

	cc->opaque = cached;
	cc->convert = fz_cached_color_convert;
	cc->ss = ss;
	cc->ds = ds;
#if FZ_ENABLE_ICC
	cc->link = NULL;
#endif

	fz_try(ctx)
	{
		fz_find_color_converter(ctx, &cached->base, ss, ds, is, params);
		if (n * sizeof(float) <= FZ_HASH_TABLE_KEY_LENGTH)
			cached->hash = fz_new_hash_table(ctx, 256, n * sizeof(float), -1, fz_free);
		else
			fz_warn(ctx, "colorspace has too many components to be cached");
	}
	fz_catch(ctx)
	{
		fz_drop_color_converter(ctx, &cached->base);
		fz_drop_hash_table(ctx, cached->hash);
		fz_free(ctx, cached);
		cc->opaque = NULL;
		fz_rethrow(ctx);
	}
}

void fz_fin_cached_color_converter(fz_context *ctx, fz_color_converter *cc_)
{
	fz_cached_color_converter *cc;
	if (cc_ == NULL)
		return;
	cc = cc_->opaque;
	if (cc == NULL)
		return;
	cc_->opaque = NULL;
	fz_drop_hash_table(ctx, cc->hash);
	fz_drop_color_converter(ctx, &cc->base);
	fz_free(ctx, cc);
}

/* Pixmap color conversion */

void
fz_convert_slow_pixmap_samples(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst, fz_colorspace *is, fz_color_params params, int copy_spots)
{
	float srcv[FZ_MAX_COLORS];
	float dstv[FZ_MAX_COLORS];
	int srcn, dstn;
	int k, i;
	size_t w = src->w;
	int h = src->h;
	ptrdiff_t d_line_inc = dst->stride - w * dst->n;
	ptrdiff_t s_line_inc = src->stride - w * src->n;
	int da = dst->alpha;
	int sa = src->alpha;
	int alpha = 255;

	fz_colorspace *ss = src->colorspace;
	fz_colorspace *ds = dst->colorspace;

	unsigned char *s = src->samples;
	unsigned char *d = dst->samples;

	if ((int)w < 0 || h < 0)
		return;

	srcn = ss->n;
	dstn = ds->n;

	/* No spot colors allowed here! */
	assert(src->s == 0);
	assert(dst->s == 0);

	assert(src->w == dst->w && src->h == dst->h);
	assert(src->n == srcn + sa);
	assert(dst->n == dstn + da);

	if (d_line_inc == 0 && s_line_inc == 0)
	{
		w *= h;
		h = 1;
	}

	/* Special case for Lab colorspace (scaling of components to float) */
	if (ss->type == FZ_COLORSPACE_LAB)
	{
		fz_color_converter cc;

		fz_find_color_converter(ctx, &cc, ss, ds, is, params);
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				if (sa)
				{
					alpha = s[4];
					srcv[0] = fz_div255(s[0], alpha) / 255.0f * 100;
					srcv[1] = fz_div255(s[1], alpha) - 128;
					srcv[2] = fz_div255(s[2], alpha) - 128;
					s += 4;
				}
				else
				{
					srcv[0] = s[0] / 255.0f * 100;
					srcv[1] = s[1] - 128;
					srcv[2] = s[2] - 128;
					s += 3;
				}

				cc.convert(ctx, &cc, srcv, dstv);

				if (da)
				{
					for (k = 0; k < dstn; k++)
						*d++ = fz_mul255(dstv[k] * 255, alpha);
					*d++ = alpha;
				}
				else
				{
					for (k = 0; k < dstn; k++)
						*d++ = dstv[k] * 255;
				}
			}
			d += d_line_inc;
			s += s_line_inc;
		}
		fz_drop_color_converter(ctx, &cc);
	}

	/* Brute-force for small images */
	else if (w*h < 256)
	{
		fz_color_converter cc;

		fz_find_color_converter(ctx, &cc, ss, ds, is, params);
		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				if (sa)
				{
					alpha = s[srcn];
					for (k = 0; k < srcn; k++)
						srcv[k] = fz_div255(s[k], alpha) / 255.0f;
					s += srcn + 1;
				}
				else
				{
					for (k = 0; k < srcn; k++)
						srcv[k] = s[k] / 255.0f;
					s += srcn;
				}

				cc.convert(ctx, &cc, srcv, dstv);

				if (da)
				{
					for (k = 0; k < dstn; k++)
						*d++ = fz_mul255(dstv[k] * 255, alpha);
					*d++ = alpha;
				}
				else
				{
					for (k = 0; k < dstn; k++)
						*d++ = dstv[k] * 255;
				}
			}
			d += d_line_inc;
			s += s_line_inc;
		}
		fz_drop_color_converter(ctx, &cc);
	}

	/* 1-d lookup table for single channel colorspaces */
	else if (srcn == 1)
	{
		unsigned char lookup[FZ_MAX_COLORS * 256];
		fz_color_converter cc;

		fz_find_color_converter(ctx, &cc, ss, ds, is, params);
		for (i = 0; i < 256; i++)
		{
			srcv[0] = i / 255.0f;
			cc.convert(ctx, &cc, srcv, dstv);
			for (k = 0; k < dstn; k++)
				lookup[i * dstn + k] = dstv[k] * 255;
		}
		fz_drop_color_converter(ctx, &cc);

		while (h--)
		{
			size_t ww = w;
			while (ww--)
			{
				if (sa)
				{
					alpha = s[1];
					i = fz_div255(s[0], alpha);
					s += 2;
				}
				else
				{
					i = *s++;
				}

				if (da)
				{
					for (k = 0; k < dstn; k++)
						*d++ = fz_mul255(lookup[i * dstn + k], alpha);
					*d++ = alpha;
				}
				else
				{
					for (k = 0; k < dstn; k++)
						*d++ = lookup[i * dstn + k];
				}
			}
			d += d_line_inc;
			s += s_line_inc;
		}
	}

	/* Memoize colors using a hash table for the general case */
	else
	{
		fz_hash_table *lookup;
		unsigned char *color;
		unsigned char dummy = s[0] ^ 255;
		unsigned char *sold = &dummy;
		unsigned char *dold;
		fz_color_converter cc;

		lookup = fz_new_hash_table(ctx, 509, srcn+sa, -1, NULL);
		fz_find_color_converter(ctx, &cc, ss, ds, is, params);

		fz_try(ctx)
		{
			while (h--)
			{
				size_t ww = w;
				while (ww--)
				{
					if (*s == *sold && memcmp(sold,s,srcn+sa) == 0)
					{
						sold = s;
						memcpy(d, dold, dstn+da);
					}
					else
					{
						sold = s;
						dold = d;
						color = fz_hash_find(ctx, lookup, s);
						if (color)
						{
							memcpy(d, color, dstn+da);
						}
						else
						{
							if (sa)
							{
								alpha = s[srcn];
								for (k = 0; k < srcn; k++)
									srcv[k] = fz_div255(s[k], alpha) / 255.0f;
							}
							else
							{
								for (k = 0; k < srcn; k++)
									srcv[k] = s[k] / 255.0f;
							}

							cc.convert(ctx, &cc, srcv, dstv);

							if (da)
							{
								for (k = 0; k < dstn; k++)
									d[k] = fz_mul255(dstv[k] * 255, alpha);
								d[k] = alpha;
							}
							else
							{
								for (k = 0; k < dstn; k++)
									d[k] = dstv[k] * 255;
							}

							fz_hash_insert(ctx, lookup, s, d);
						}
					}
					s += srcn + sa;
					d += dstn + da;
				}
				d += d_line_inc;
				s += s_line_inc;
			}
		}
		fz_always(ctx)
		{
			fz_drop_color_converter(ctx, &cc);
			fz_drop_hash_table(ctx, lookup);
		}
		fz_catch(ctx)
			fz_rethrow(ctx);

	}
}

void
fz_convert_pixmap_samples(fz_context *ctx, const fz_pixmap *src, fz_pixmap *dst,
	fz_colorspace *prf,
	const fz_default_colorspaces *default_cs,
	fz_color_params params,
	int copy_spots)
{
#if FZ_ENABLE_ICC
	fz_colorspace *ss = src->colorspace;
	fz_colorspace *ds = dst->colorspace;
	fz_pixmap *base_idx = NULL;
	fz_pixmap *base_sep = NULL;
	fz_icc_link *link = NULL;

	fz_var(link);
	fz_var(base_idx);
	fz_var(base_sep);

	if (!ds)
	{
		fz_fast_any_to_alpha(ctx, src, dst, copy_spots);
		return;
	}

	fz_try(ctx)
	{
		/* Convert indexed into base colorspace. */
		if (ss->type == FZ_COLORSPACE_INDEXED)
		{
			src = base_idx = fz_convert_indexed_pixmap_to_base(ctx, src);
			ss = src->colorspace;
		}

		/* Convert separation into base colorspace. */
		if (ss->type == FZ_COLORSPACE_SEPARATION)
		{
			src = base_sep = fz_convert_separation_pixmap_to_base(ctx, src);
			ss = src->colorspace;
		}

		/* Substitute Device colorspace with page Default colorspace: */
		if (ss->flags & FZ_COLORSPACE_IS_DEVICE)
		{
			switch (ss->type)
			{
			default: break;
			case FZ_COLORSPACE_GRAY: ss = fz_default_gray(ctx, default_cs); break;
			case FZ_COLORSPACE_RGB: ss = fz_default_rgb(ctx, default_cs); break;
			case FZ_COLORSPACE_CMYK: ss = fz_default_cmyk(ctx, default_cs); break;
			}
		}

		if (!ctx->icc_enabled)
		{
			fz_convert_fast_pixmap_samples(ctx, src, dst, copy_spots);
		}

		/* Handle identity case. */
		else if (ss == ds || (!memcmp(ss->u.icc.md5, ds->u.icc.md5, 16)))
		{
			fz_convert_fast_pixmap_samples(ctx, src, dst, copy_spots);
		}

		/* Handle DeviceGray to CMYK as K only. See note in Section 6.3 of PDF spec 1.7. */
		else if ((ss->flags & FZ_COLORSPACE_IS_DEVICE) &&
			(ss->type == FZ_COLORSPACE_GRAY) &&
			(ds->type == FZ_COLORSPACE_CMYK))
		{
			fz_convert_fast_pixmap_samples(ctx, src, dst, copy_spots);
		}

		/* Use slow conversion path for indexed. */
		else if (ss->type == FZ_COLORSPACE_INDEXED)
		{
			fz_convert_slow_pixmap_samples(ctx, src, dst, prf, params, copy_spots);
		}

		/* Use slow conversion path for separation. */
		else if (ss->type == FZ_COLORSPACE_SEPARATION)
		{
			fz_convert_slow_pixmap_samples(ctx, src, dst, prf, params, copy_spots);
		}

		else
		{
			fz_try(ctx)
			{
				int sx = src->s + src->alpha;
				int dx = dst->s + dst->alpha;
				/* If there are no spots to copy, we might as well copy spots! */
				int effectively_copying_spots = copy_spots || (src->s == 0 && dst->s == 0);
				/* If we have alpha, we're preserving spots and we have the same number
				 * of 'extra' (non process, spots+alpha) channels (i.e. sx == dx), then
				 * we get lcms2 to do the premultiplication handling for us. If not,
				 * fz_icc_transform_pixmap will have to do it by steam. */
				int premult = src->alpha && (sx == dx) && effectively_copying_spots;
				link = fz_find_icc_link(ctx, ss, sx, ds, dx, prf, params, 0, effectively_copying_spots, premult);
				fz_icc_transform_pixmap(ctx, link, src, dst, effectively_copying_spots);
			}
			fz_catch(ctx)
			{
				fz_warn(ctx, "falling back to fast color conversion");
				fz_convert_fast_pixmap_samples(ctx, src, dst, copy_spots);
			}
		}
	}
	fz_always(ctx)
	{
		fz_drop_icc_link(ctx, link);
		fz_drop_pixmap(ctx, base_sep);
		fz_drop_pixmap(ctx, base_idx);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
#else
	fz_convert_fast_pixmap_samples(ctx, src, dst, copy_spots);
#endif
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
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#include "mupdf/fitz.h"

#include "z-imp.h"

#include <limits.h>

void fz_deflate(fz_context *ctx, unsigned char *dest, size_t *destLen, const unsigned char *source, size_t sourceLen, fz_deflate_level level)
{
	z_stream stream;
	int err;
	size_t left;

	left = *destLen;
	*destLen = 0;

	stream.zalloc = fz_zlib_alloc;
	stream.zfree = fz_zlib_free;
	stream.opaque = ctx;

	err = deflateInit(&stream, (int)level);
	if (err != Z_OK)
		fz_throw(ctx, FZ_ERROR_GENERIC, "zlib compression failed: %d", err);

	stream.next_out = dest;
	stream.avail_out = 0;
	stream.next_in = (z_const Bytef *)source;
	stream.avail_in = 0;

	do {
		if (stream.avail_out == 0) {
			stream.avail_out = left > UINT_MAX ? UINT_MAX : (uInt)left;
			left -= stream.avail_out;
		}
		if (stream.avail_in == 0) {
			stream.avail_in = sourceLen > UINT_MAX ? UINT_MAX : (uInt)sourceLen;
			sourceLen -= stream.avail_in;
		}
		err = deflate(&stream, sourceLen ? Z_NO_FLUSH : Z_FINISH);
	} while (err == Z_OK);

	/* We might have problems if the compressed length > uLong sized. Tough, for now. */
	*destLen = stream.total_out;
	deflateEnd(&stream);
	if (err != Z_STREAM_END)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Zlib failure: %d", err);
}

unsigned char *fz_new_deflated_data(fz_context *ctx, size_t *compressed_length, const unsigned char *source, size_t source_length, fz_deflate_level level)
{
	size_t bound = fz_deflate_bound(ctx, source_length);
	unsigned char *cdata = Memento_label(fz_malloc(ctx, bound), "deflated_data");
	*compressed_length = 0;

	fz_try(ctx)
		fz_deflate(ctx, cdata, &bound, source, source_length, level);
	fz_catch(ctx)
	{
		fz_free(ctx, cdata);
		fz_rethrow(ctx);
	}

	*compressed_length = bound;
	return cdata;
}

unsigned char *fz_new_deflated_data_from_buffer(fz_context *ctx, size_t *compressed_length, fz_buffer *buffer, fz_deflate_level level)
{
	unsigned char *data;
	size_t size = fz_buffer_storage(ctx, buffer, &data);

	if (size == 0 || data == NULL)
	{
		*compressed_length = 0;
		return NULL;
	}

	return fz_new_deflated_data(ctx, compressed_length, data, size, level);
}

size_t fz_deflate_bound(fz_context *ctx, size_t size)
{
	/* Copied from zlib to account for size_t vs uLong */
	return size + (size >> 12) + (size >> 14) + (size >> 25) + 13;
}







mupdf-1.21.1-source/source/fitz/compressed-buffer.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

/* This code needs to be kept out of stm_buffer.c to avoid it being
 * pulled into cmapdump.c */

void
fz_drop_compressed_buffer(fz_context *ctx, fz_compressed_buffer *buf)
{
	if (buf)
	{
		if (buf->params.type == FZ_IMAGE_JBIG2)
			fz_drop_jbig2_globals(ctx, buf->params.u.jbig2.globals);
		fz_drop_buffer(ctx, buf->buffer);
		fz_free(ctx, buf);
	}
}

fz_stream *
fz_open_image_decomp_stream_from_buffer(fz_context *ctx, fz_compressed_buffer *buffer, int *l2factor)
{
	fz_stream *head, *tail;

	tail = fz_open_buffer(ctx, buffer->buffer);
	fz_try(ctx)
		head = fz_open_image_decomp_stream(ctx, tail, &buffer->params, l2factor);
	fz_always(ctx)
		fz_drop_stream(ctx, tail);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return head;
}

fz_stream *
fz_open_image_decomp_stream(fz_context *ctx, fz_stream *tail, fz_compression_params *params, int *l2factor)
{
	fz_stream *head = NULL, *body = NULL;
	int our_l2factor = 0;

	fz_var(body);

	fz_try(ctx)
	{
		switch (params->type)
		{
		default:
			head = fz_keep_stream(ctx, tail);
			break;

		case FZ_IMAGE_FAX:
			head = fz_open_faxd(ctx, tail,
					params->u.fax.k,
					params->u.fax.end_of_line,
					params->u.fax.encoded_byte_align,
					params->u.fax.columns,
					params->u.fax.rows,
					params->u.fax.end_of_block,
					params->u.fax.black_is_1);
			break;

		case FZ_IMAGE_JPEG:
			if (l2factor)
			{
				our_l2factor = *l2factor;
				if (our_l2factor > 3)
					our_l2factor = 3;
				*l2factor -= our_l2factor;
			}
			head = fz_open_dctd(ctx, tail, params->u.jpeg.color_transform, our_l2factor, NULL);
			break;

		case FZ_IMAGE_JBIG2:
			head = fz_open_jbig2d(ctx, tail, params->u.jbig2.globals, params->u.jbig2.embedded);
			break;

		case FZ_IMAGE_RLD:
			head = fz_open_rld(ctx, tail);
			break;

		case FZ_IMAGE_FLATE:
			head = fz_open_flated(ctx, tail, 15);
			if (params->u.flate.predictor > 1)
			{
				body = head;
				head = fz_open_predict(ctx, body,
						params->u.flate.predictor,
						params->u.flate.columns,
						params->u.flate.colors,
						params->u.flate.bpc);
			}
			break;

		case FZ_IMAGE_LZW:
			head = fz_open_lzwd(ctx, tail, params->u.lzw.early_change, 9, 0, 0);
			if (params->u.flate.predictor > 1)
			{
				body = head;
				head = fz_open_predict(ctx, body,
						params->u.lzw.predictor,
						params->u.lzw.columns,
						params->u.lzw.colors,
						params->u.lzw.bpc);
			}
			break;
		}
	}
	fz_always(ctx)
		fz_drop_stream(ctx, body);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return head;
}

fz_stream *
fz_open_compressed_buffer(fz_context *ctx, fz_compressed_buffer *buffer)
{
	return fz_open_image_decomp_stream_from_buffer(ctx, buffer, NULL);
}

size_t
fz_compressed_buffer_size(fz_compressed_buffer *buffer)
{
	if (!buffer)
		return 0;
	if (buffer->buffer)
		return (size_t)buffer->buffer->cap + sizeof(*buffer);
	return sizeof(*buffer);
}







mupdf-1.21.1-source/source/fitz/context-imp.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef FITZ_CONTEXT_IMP_H
#define FITZ_CONTEXT_IMP_H

#include "mupdf/fitz.h"

extern fz_alloc_context fz_alloc_default;
extern fz_locks_context fz_locks_default;

/* FIXME: Make all these static? */
double fz_drand48(fz_context *ctx);
int32_t fz_lrand48(fz_context *ctx);
int32_t fz_mrand48(fz_context *ctx);
double fz_erand48(fz_context *ctx, uint16_t xsubi[3]);
int32_t fz_jrand48(fz_context *ctx, uint16_t xsubi[3]);
int32_t fz_nrand48(fz_context *ctx, uint16_t xsubi[3]);
void fz_lcong48(fz_context *ctx, uint16_t param[7]);
uint16_t *fz_seed48(fz_context *ctx, uint16_t seed16v[3]);
void fz_srand48(fz_context *ctx, int32_t seedval);

void fz_new_colorspace_context(fz_context *ctx);
fz_colorspace_context *fz_keep_colorspace_context(fz_context *ctx);
void fz_drop_colorspace_context(fz_context *ctx);

void fz_new_font_context(fz_context *ctx);

fz_font_context *fz_keep_font_context(fz_context *ctx);
void fz_drop_font_context(fz_context *ctx);

struct fz_tuning_context
{
	int refs;
	fz_tune_image_decode_fn *image_decode;
	void *image_decode_arg;
	fz_tune_image_scale_fn *image_scale;
	void *image_scale_arg;
};

void fz_default_image_decode(void *arg, int w, int h, int l2factor, fz_irect *subarea);
int fz_default_image_scale(void *arg, int dst_w, int dst_h, int src_w, int src_h);

void fz_init_aa_context(fz_context *ctx);

void fz_new_glyph_cache_context(fz_context *ctx);
fz_glyph_cache *fz_keep_glyph_cache(fz_context *ctx);
void fz_drop_glyph_cache_context(fz_context *ctx);

void fz_new_document_handler_context(fz_context *ctx);
void fz_drop_document_handler_context(fz_context *ctx);
fz_document_handler_context *fz_keep_document_handler_context(fz_context *ctx);

#endif







mupdf-1.21.1-source/source/fitz/context.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "context-imp.h"

#include <assert.h>
#include <string.h>
#include <stdio.h>
#include <time.h>

struct fz_style_context
{
	int refs;
	char *user_css;
	int use_document_css;
};

static void fz_new_style_context(fz_context *ctx)
{
	if (ctx)
	{
		ctx->style = fz_malloc_struct(ctx, fz_style_context);
		ctx->style->refs = 1;
		ctx->style->user_css = NULL;
		ctx->style->use_document_css = 1;
	}
}

static fz_style_context *fz_keep_style_context(fz_context *ctx)
{
	if (!ctx)
		return NULL;
	return fz_keep_imp(ctx, ctx->style, &ctx->style->refs);
}

static void fz_drop_style_context(fz_context *ctx)
{
	if (!ctx)
		return;
	if (fz_drop_imp(ctx, ctx->style, &ctx->style->refs))
	{
		fz_free(ctx, ctx->style->user_css);
		fz_free(ctx, ctx->style);
	}
}

void fz_set_use_document_css(fz_context *ctx, int use)
{
	ctx->style->use_document_css = use;
}

int fz_use_document_css(fz_context *ctx)
{
	return ctx->style->use_document_css;
}

void fz_set_user_css(fz_context *ctx, const char *user_css)
{
	fz_free(ctx, ctx->style->user_css);
	ctx->style->user_css = user_css ? fz_strdup(ctx, user_css) : NULL;
}

const char *fz_user_css(fz_context *ctx)
{
	return ctx->style->user_css;
}

static void fz_new_tuning_context(fz_context *ctx)
{
	if (ctx)
	{
		ctx->tuning = fz_malloc_struct(ctx, fz_tuning_context);
		ctx->tuning->refs = 1;
		ctx->tuning->image_decode = fz_default_image_decode;
		ctx->tuning->image_scale = fz_default_image_scale;
	}
}

static fz_tuning_context *fz_keep_tuning_context(fz_context *ctx)
{
	if (!ctx)
		return NULL;
	return fz_keep_imp(ctx, ctx->tuning, &ctx->tuning->refs);
}

static void fz_drop_tuning_context(fz_context *ctx)
{
	if (!ctx)
		return;
	if (fz_drop_imp(ctx, ctx->tuning, &ctx->tuning->refs))
	{
		fz_free(ctx, ctx->tuning);
	}
}

void fz_tune_image_decode(fz_context *ctx, fz_tune_image_decode_fn *image_decode, void *arg)
{
	ctx->tuning->image_decode = image_decode ? image_decode : fz_default_image_decode;
	ctx->tuning->image_decode_arg = arg;
}

void fz_tune_image_scale(fz_context *ctx, fz_tune_image_scale_fn *image_scale, void *arg)
{
	ctx->tuning->image_scale = image_scale ? image_scale : fz_default_image_scale;
	ctx->tuning->image_scale_arg = arg;
}

static void fz_init_random_context(fz_context *ctx)
{
	if (!ctx)
		return;

	ctx->seed48[0] = 0;
	ctx->seed48[1] = 0;
	ctx->seed48[2] = 0;
	ctx->seed48[3] = 0xe66d;
	ctx->seed48[4] = 0xdeec;
	ctx->seed48[5] = 0x5;
	ctx->seed48[6] = 0xb;

	fz_srand48(ctx, (uint32_t)time(NULL));
}

void
fz_drop_context(fz_context *ctx)
{
	if (!ctx)
		return;

	/* Other finalisation calls go here (in reverse order) */
	fz_drop_document_handler_context(ctx);
	fz_drop_glyph_cache_context(ctx);
	fz_drop_store_context(ctx);
	fz_drop_style_context(ctx);
	fz_drop_tuning_context(ctx);
	fz_drop_colorspace_context(ctx);
	fz_drop_font_context(ctx);

	fz_flush_warnings(ctx);

	assert(ctx->error.top == ctx->error.stack_base);

	/* Free the context itself */
	ctx->alloc.free(ctx->alloc.user, ctx);
}

static void
fz_init_error_context(fz_context *ctx)
{
#define ALIGN(addr, align)  ((((intptr_t)(addr)) + (align-1)) & ~(align-1))
	ctx->error.stack_base = (fz_error_stack_slot *)ALIGN(ctx->error.stack, FZ_JMPBUF_ALIGN);
	ctx->error.top = ctx->error.stack_base;
	ctx->error.errcode = FZ_ERROR_NONE;
	ctx->error.message[0] = 0;

	ctx->warn.message[0] = 0;
	ctx->warn.count = 0;
}

fz_context *
fz_new_context_imp(const fz_alloc_context *alloc, const fz_locks_context *locks, size_t max_store, const char *version)
{
	fz_context *ctx;

	if (strcmp(version, FZ_VERSION))
	{
		fprintf(stderr, "cannot create context: incompatible header (%s) and library (%s) versions\n", version, FZ_VERSION);
		return NULL;
	}

	if (!alloc)
		alloc = &fz_alloc_default;

	if (!locks)
		locks = &fz_locks_default;

	ctx = Memento_label(alloc->malloc(alloc->user, sizeof(fz_context)), "fz_context");
	if (!ctx)
	{
		fprintf(stderr, "cannot create context (phase 1)\n");
		return NULL;
	}
	memset(ctx, 0, sizeof *ctx);

	ctx->user = NULL;
	ctx->alloc = *alloc;
	ctx->locks = *locks;

	ctx->error.print = fz_default_error_callback;
	ctx->warn.print = fz_default_warning_callback;

	fz_init_error_context(ctx);
	fz_init_aa_context(ctx);
	fz_init_random_context(ctx);

	/* Now initialise sections that are shared */
	fz_try(ctx)
	{
		fz_new_store_context(ctx, max_store);
		fz_new_glyph_cache_context(ctx);
		fz_new_colorspace_context(ctx);
		fz_new_font_context(ctx);
		fz_new_document_handler_context(ctx);
		fz_new_style_context(ctx);
		fz_new_tuning_context(ctx);
	}
	fz_catch(ctx)
	{
		fprintf(stderr, "cannot create context (phase 2)\n");
		fz_drop_context(ctx);
		return NULL;
	}
	return ctx;
}

fz_context *
fz_clone_context(fz_context *ctx)
{
	fz_context *new_ctx;

	/* We cannot safely clone the context without having locking/
	 * unlocking functions. */
	if (ctx == NULL || (ctx->locks.lock == fz_locks_default.lock && ctx->locks.unlock == fz_locks_default.unlock))
		return NULL;

	new_ctx = ctx->alloc.malloc(ctx->alloc.user, sizeof(fz_context));
	if (!new_ctx)
		return NULL;

	/* First copy old context, including pointers to shared contexts */
	memcpy(new_ctx, ctx, sizeof (fz_context));

	/* Reset error context to initial state. */
	fz_init_error_context(new_ctx);

	/* Then keep lock checking happy by keeping shared contexts with new context */
	fz_keep_document_handler_context(new_ctx);
	fz_keep_style_context(new_ctx);
	fz_keep_tuning_context(new_ctx);
	fz_keep_font_context(new_ctx);
	fz_keep_colorspace_context(new_ctx);
	fz_keep_store_context(new_ctx);
	fz_keep_glyph_cache(new_ctx);

	return new_ctx;
}

void fz_set_user_context(fz_context *ctx, void *user)
{
	if (ctx != NULL)
		ctx->user = user;
}

void *fz_user_context(fz_context *ctx)
{
	if (ctx == NULL)
		return NULL;

	return ctx->user;
}







mupdf-1.21.1-source/source/fitz/crypt-aes.c

/*
 *	FIPS-197 compliant AES implementation
 *
 *	Copyright (C) 2006-2007 Christophe Devine
 *
 *	Redistribution and use in source and binary forms, with or without
 *	modification, are permitted provided that the following conditions
 *	are met:
 *
 *	* Redistributions of source code _must_ retain the above copyright
 *		notice, this list of conditions and the following disclaimer.
 *	* Redistributions in binary form may or may not reproduce the above
 *		copyright notice, this list of conditions and the following
 *		disclaimer in the documentation and/or other materials provided
 *		with the distribution.
 *	* Neither the name of XySSL nor the names of its contributors may be
 *		used to endorse or promote products derived from this software
 *		without specific prior written permission.
 *
 *	THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
 *	"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
 *	LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
 *	FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
 *	OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
 *	SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
 *	TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
 *	PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
 *	LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
 *	NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
 *	SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
 */
/*
 *	The AES block cipher was designed by Vincent Rijmen and Joan Daemen.
 *
 *	http://csrc.nist.gov/encryption/aes/rijndael/Rijndael.pdf
 *	http://csrc.nist.gov/publications/fips/fips197/fips-197.pdf
 */

#include "mupdf/fitz.h"

#include <string.h>

#define aes_context fz_aes

/* AES block cipher implementation from XYSSL */

/* To prevent coverity being confused by sign extensions from shifts, we
 * have replaced "unsigned long" by "uint32_t". To match styles, we have
 * similarly replaced "unsigned char" by uint8_t. */


/*
 * 32-bit integer manipulation macros (little endian)
 */
#ifndef GET_ULONG_LE
#define GET_ULONG_LE(n,b,i)					\
{								\
	(n) = ( (uint32_t) (b)[(i)] )			\
		| ( (uint32_t) (b)[(i) + 1] << 8 )		\
		| ( (uint32_t) (b)[(i) + 2] << 16 )	\
		| ( (uint32_t) (b)[(i) + 3] << 24 );	\
}
#endif

#ifndef PUT_ULONG_LE
#define PUT_ULONG_LE(n,b,i)				\
{							\
	(b)[(i) ] = (uint8_t) ( (n) );		\
	(b)[(i) + 1] = (uint8_t) ( (n) >> 8 );	\
	(b)[(i) + 2] = (uint8_t) ( (n) >> 16 );	\
	(b)[(i) + 3] = (uint8_t) ( (n) >> 24 );	\
}
#endif

/*
 * Forward S-box & tables
 */
static uint8_t FSb[256];
static uint32_t FT0[256];
static uint32_t FT1[256];
static uint32_t FT2[256];
static uint32_t FT3[256];

/*
 * Reverse S-box & tables
 */
static uint8_t RSb[256];
static uint32_t RT0[256];
static uint32_t RT1[256];
static uint32_t RT2[256];
static uint32_t RT3[256];

/*
 * Round constants
 */
static uint32_t RCON[10];

/*
 * Tables generation code
 */
#define ROTL8(x) ( ( x << 8 ) & 0xFFFFFFFF ) | ( x >> 24 )
#define XTIME(x) ( ( x << 1 ) ^ ( ( x & 0x80 ) ? 0x1B : 0x00 ) )
#define MUL(x,y) ( ( x && y ) ? pow[(log[x]+log[y]) % 255] : 0 )

static int aes_init_done = 0;

static void aes_gen_tables( void )
{
	int i, x, y, z;
	int pow[256];
	int log[256];

	/*
	 * compute pow and log tables over GF(2^8)
	 */
	for( i = 0, x = 1; i < 256; i++ )
	{
		pow[i] = x;
		log[x] = i;
		x = ( x ^ XTIME( x ) ) & 0xFF;
	}

	/*
	 * calculate the round constants
	 */
	for( i = 0, x = 1; i < 10; i++ )
	{
		RCON[i] = (uint32_t) x;
		x = XTIME( x ) & 0xFF;
	}

	/*
	 * generate the forward and reverse S-boxes
	 */
	FSb[0x00] = 0x63;
	RSb[0x63] = 0x00;

	for( i = 1; i < 256; i++ )
	{
		x = pow[255 - log[i]];

		y = x; y = ( (y << 1) | (y >> 7) ) & 0xFF;
		x ^= y; y = ( (y << 1) | (y >> 7) ) & 0xFF;
		x ^= y; y = ( (y << 1) | (y >> 7) ) & 0xFF;
		x ^= y; y = ( (y << 1) | (y >> 7) ) & 0xFF;
		x ^= y ^ 0x63;

		FSb[i] = (uint8_t) x;
		RSb[x] = (uint8_t) i;
	}

	/*
	 * generate the forward and reverse tables
	 */
	for( i = 0; i < 256; i++ )
	{
		x = FSb[i];
		y = XTIME( x ) & 0xFF;
		z = ( y ^ x ) & 0xFF;

		FT0[i] = ( (uint32_t) y ) ^
			( (uint32_t) x <<	8 ) ^
			( (uint32_t) x << 16 ) ^
			( (uint32_t) z << 24 );

		FT1[i] = ROTL8( FT0[i] );
		FT2[i] = ROTL8( FT1[i] );
		FT3[i] = ROTL8( FT2[i] );

		x = RSb[i];

		RT0[i] = ( (uint32_t) MUL( 0x0E, x ) ) ^
			( (uint32_t) MUL( 0x09, x ) << 8 ) ^
			( (uint32_t) MUL( 0x0D, x ) << 16 ) ^
			( (uint32_t) MUL( 0x0B, x ) << 24 );

		RT1[i] = ROTL8( RT0[i] );
		RT2[i] = ROTL8( RT1[i] );
		RT3[i] = ROTL8( RT2[i] );
	}
}

/*
 * AES key schedule (encryption)
 */
int fz_aes_setkey_enc( aes_context *ctx, const uint8_t *key, int keysize )
{
	int i;
	uint32_t *RK;

#if !defined(XYSSL_AES_ROM_TABLES)
	if( aes_init_done == 0 )
	{
		aes_gen_tables();
		aes_init_done = 1;
	}
#endif

	switch( keysize )
	{
	case 128: ctx->nr = 10; break;
	case 192: ctx->nr = 12; break;
	case 256: ctx->nr = 14; break;
	default : return 1;
	}

#if defined(PADLOCK_ALIGN16)
	ctx->rk = RK = PADLOCK_ALIGN16( ctx->buf );
#else
	ctx->rk = RK = ctx->buf;
#endif

	for( i = 0; i < (keysize >> 5); i++ )
	{
		GET_ULONG_LE( RK[i], key, i << 2 );
	}

	switch( ctx->nr )
	{
	case 10:

		for( i = 0; i < 10; i++, RK += 4 )
		{
			RK[4] = RK[0] ^ RCON[i] ^
				( FSb[ ( RK[3] >> 8 ) & 0xFF ] ) ^
				( FSb[ ( RK[3] >> 16 ) & 0xFF ] << 8 ) ^
				( FSb[ ( RK[3] >> 24 ) & 0xFF ] << 16 ) ^
				( FSb[ ( RK[3] ) & 0xFF ] << 24 );

			RK[5] = RK[1] ^ RK[4];
			RK[6] = RK[2] ^ RK[5];
			RK[7] = RK[3] ^ RK[6];
		}
		break;

	case 12:

		for( i = 0; i < 8; i++, RK += 6 )
		{
			RK[6] = RK[0] ^ RCON[i] ^
				( FSb[ ( RK[5] >> 8 ) & 0xFF ] ) ^
				( FSb[ ( RK[5] >> 16 ) & 0xFF ] << 8 ) ^
				( FSb[ ( RK[5] >> 24 ) & 0xFF ] << 16 ) ^
				( FSb[ ( RK[5] ) & 0xFF ] << 24 );

			RK[7] = RK[1] ^ RK[6];
			RK[8] = RK[2] ^ RK[7];
			RK[9] = RK[3] ^ RK[8];
			RK[10] = RK[4] ^ RK[9];
			RK[11] = RK[5] ^ RK[10];
		}
		break;

	case 14:

		for( i = 0; i < 7; i++, RK += 8 )
		{
			RK[8] = RK[0] ^ RCON[i] ^
				( FSb[ ( RK[7] >> 8 ) & 0xFF ] ) ^
				( FSb[ ( RK[7] >> 16 ) & 0xFF ] << 8 ) ^
				( FSb[ ( RK[7] >> 24 ) & 0xFF ] << 16 ) ^
				( FSb[ ( RK[7] ) & 0xFF ] << 24 );

			RK[9] = RK[1] ^ RK[8];
			RK[10] = RK[2] ^ RK[9];
			RK[11] = RK[3] ^ RK[10];

			RK[12] = RK[4] ^
				( FSb[ ( RK[11] ) & 0xFF ] ) ^
				( FSb[ ( RK[11] >> 8 ) & 0xFF ] << 8 ) ^
				( FSb[ ( RK[11] >> 16 ) & 0xFF ] << 16 ) ^
				( FSb[ ( RK[11] >> 24 ) & 0xFF ] << 24 );

			RK[13] = RK[5] ^ RK[12];
			RK[14] = RK[6] ^ RK[13];
			RK[15] = RK[7] ^ RK[14];
		}
		break;

	default:

		break;
	}
	return 0;
}

/*
 * AES key schedule (decryption)
 */
int fz_aes_setkey_dec(aes_context *ctx, const uint8_t *key, int keysize)
{
	int i, j;
	aes_context cty;
	uint32_t *RK;
	uint32_t *SK;

	switch( keysize )
	{
	case 128: ctx->nr = 10; break;
	case 192: ctx->nr = 12; break;
	case 256: ctx->nr = 14; break;
	default: return 1;
	}

#if defined(PADLOCK_ALIGN16)
	ctx->rk = RK = PADLOCK_ALIGN16( ctx->buf );
#else
	ctx->rk = RK = ctx->buf;
#endif

	i = fz_aes_setkey_enc( &cty, key, keysize );
	if (i)
		return i;
	SK = cty.rk + cty.nr * 4;

	*RK++ = *SK++;
	*RK++ = *SK++;
	*RK++ = *SK++;
	*RK++ = *SK++;

	for( i = ctx->nr - 1, SK -= 8; i > 0; i--, SK -= 8 )
	{
		for( j = 0; j < 4; j++, SK++ )
		{
			*RK++ = RT0[ FSb[ ( *SK ) & 0xFF ] ] ^
				RT1[ FSb[ ( *SK >> 8 ) & 0xFF ] ] ^
				RT2[ FSb[ ( *SK >> 16 ) & 0xFF ] ] ^
				RT3[ FSb[ ( *SK >> 24 ) & 0xFF ] ];
		}
	}

	*RK++ = *SK++;
	*RK++ = *SK++;
	*RK++ = *SK++;
	*RK = *SK;

	memset( &cty, 0, sizeof( aes_context ) );
	return 0;
}

#define AES_FROUND(X0,X1,X2,X3,Y0,Y1,Y2,Y3)	\
{						\
	X0 = *RK++ ^ FT0[ ( Y0 ) & 0xFF ] ^	\
		FT1[ ( Y1 >> 8 ) & 0xFF ] ^	\
		FT2[ ( Y2 >> 16 ) & 0xFF ] ^	\
		FT3[ ( Y3 >> 24 ) & 0xFF ];	\
						\
	X1 = *RK++ ^ FT0[ ( Y1 ) & 0xFF ] ^	\
		FT1[ ( Y2 >> 8 ) & 0xFF ] ^	\
		FT2[ ( Y3 >> 16 ) & 0xFF ] ^	\
		FT3[ ( Y0 >> 24 ) & 0xFF ];	\
						\
	X2 = *RK++ ^ FT0[ ( Y2 ) & 0xFF ] ^	\
		FT1[ ( Y3 >> 8 ) & 0xFF ] ^	\
		FT2[ ( Y0 >> 16 ) & 0xFF ] ^	\
		FT3[ ( Y1 >> 24 ) & 0xFF ];	\
						\
	X3 = *RK++ ^ FT0[ ( Y3 ) & 0xFF ] ^	\
		FT1[ ( Y0 >> 8 ) & 0xFF ] ^	\
		FT2[ ( Y1 >> 16 ) & 0xFF ] ^	\
		FT3[ ( Y2 >> 24 ) & 0xFF ];	\
}

#define AES_RROUND(X0,X1,X2,X3,Y0,Y1,Y2,Y3)	\
{						\
	X0 = *RK++ ^ RT0[ ( Y0 ) & 0xFF ] ^	\
		RT1[ ( Y3 >> 8 ) & 0xFF ] ^	\
		RT2[ ( Y2 >> 16 ) & 0xFF ] ^	\
		RT3[ ( Y1 >> 24 ) & 0xFF ];	\
						\
	X1 = *RK++ ^ RT0[ ( Y1 ) & 0xFF ] ^	\
		RT1[ ( Y0 >> 8 ) & 0xFF ] ^	\
		RT2[ ( Y3 >> 16 ) & 0xFF ] ^	\
		RT3[ ( Y2 >> 24 ) & 0xFF ];	\
						\
	X2 = *RK++ ^ RT0[ ( Y2 ) & 0xFF ] ^	\
		RT1[ ( Y1 >> 8 ) & 0xFF ] ^	\
		RT2[ ( Y0 >> 16 ) & 0xFF ] ^	\
		RT3[ ( Y3 >> 24 ) & 0xFF ];	\
						\
	X3 = *RK++ ^ RT0[ ( Y3 ) & 0xFF ] ^	\
		RT1[ ( Y2 >> 8 ) & 0xFF ] ^	\
		RT2[ ( Y1 >> 16 ) & 0xFF ] ^	\
		RT3[ ( Y0 >> 24 ) & 0xFF ];	\
}

/*
 * AES-ECB block encryption/decryption
 */
void fz_aes_crypt_ecb( aes_context *ctx,
	int mode,
	const uint8_t input[16],
	uint8_t output[16] )
{
	int i;
	uint32_t *RK, X0, X1, X2, X3, Y0, Y1, Y2, Y3;

#if defined(XYSSL_PADLOCK_C) && defined(XYSSL_HAVE_X86)
	if( padlock_supports( PADLOCK_ACE ) )
	{
		if( padlock_xcryptecb( ctx, mode, input, output ) == 0 )
			return;
	}
#endif

	RK = ctx->rk;

	GET_ULONG_LE( X0, input, 0 ); X0 ^= *RK++;
	GET_ULONG_LE( X1, input, 4 ); X1 ^= *RK++;
	GET_ULONG_LE( X2, input, 8 ); X2 ^= *RK++;
	GET_ULONG_LE( X3, input, 12 ); X3 ^= *RK++;

	if( mode == FZ_AES_DECRYPT )
	{
		for( i = (ctx->nr >> 1) - 1; i > 0; i-- )
		{
			AES_RROUND( Y0, Y1, Y2, Y3, X0, X1, X2, X3 );
			AES_RROUND( X0, X1, X2, X3, Y0, Y1, Y2, Y3 );
		}

		AES_RROUND( Y0, Y1, Y2, Y3, X0, X1, X2, X3 );

		X0 = *RK++ ^ ( RSb[ ( Y0 ) & 0xFF ] ) ^
			( RSb[ ( Y3 >> 8 ) & 0xFF ] << 8 ) ^
			( RSb[ ( Y2 >> 16 ) & 0xFF ] << 16 ) ^
			( RSb[ ( Y1 >> 24 ) & 0xFF ] << 24 );

		X1 = *RK++ ^ ( RSb[ ( Y1 ) & 0xFF ] ) ^
			( RSb[ ( Y0 >>8 ) & 0xFF ] << 8 ) ^
			( RSb[ ( Y3 >> 16 ) & 0xFF ] << 16 ) ^
			( RSb[ ( Y2 >> 24 ) & 0xFF ] << 24 );

		X2 = *RK++ ^ ( RSb[ ( Y2 ) & 0xFF ] ) ^
			( RSb[ ( Y1 >> 8 ) & 0xFF ] << 8 ) ^
			( RSb[ ( Y0 >> 16 ) & 0xFF ] << 16 ) ^
			( RSb[ ( Y3 >> 24 ) & 0xFF ] << 24 );

		X3 = *RK ^ ( RSb[ ( Y3 ) & 0xFF ] ) ^
			( RSb[ ( Y2 >> 8 ) & 0xFF ] << 8 ) ^
			( RSb[ ( Y1 >> 16 ) & 0xFF ] << 16 ) ^
			( RSb[ ( Y0 >> 24 ) & 0xFF ] << 24 );
	}
	else /* FZ_AES_ENCRYPT */
	{
		for( i = (ctx->nr >> 1) - 1; i > 0; i-- )
		{
			AES_FROUND( Y0, Y1, Y2, Y3, X0, X1, X2, X3 );
			AES_FROUND( X0, X1, X2, X3, Y0, Y1, Y2, Y3 );
		}

		AES_FROUND( Y0, Y1, Y2, Y3, X0, X1, X2, X3 );

		X0 = *RK++ ^ ( FSb[ ( Y0 ) & 0xFF ] ) ^
			( FSb[ ( Y1 >> 8 ) & 0xFF ] << 8 ) ^
			( FSb[ ( Y2 >> 16 ) & 0xFF ] << 16 ) ^
			( FSb[ ( Y3 >> 24 ) & 0xFF ] << 24 );

		X1 = *RK++ ^ ( FSb[ ( Y1 ) & 0xFF ] ) ^
			( FSb[ ( Y2 >> 8 ) & 0xFF ] << 8 ) ^
			( FSb[ ( Y3 >> 16 ) & 0xFF ] << 16 ) ^
			( FSb[ ( Y0 >> 24 ) & 0xFF ] << 24 );

		X2 = *RK++ ^ ( FSb[ ( Y2 ) & 0xFF ] ) ^
			( FSb[ ( Y3 >> 8 ) & 0xFF ] << 8 ) ^
			( FSb[ ( Y0 >> 16 ) & 0xFF ] << 16 ) ^
			( FSb[ ( Y1 >> 24 ) & 0xFF ] << 24 );

		X3 = *RK ^ ( FSb[ ( Y3 ) & 0xFF ] ) ^
			( FSb[ ( Y0 >> 8 ) & 0xFF ] << 8 ) ^
			( FSb[ ( Y1 >> 16 ) & 0xFF ] << 16 ) ^
			( FSb[ ( Y2 >> 24 ) & 0xFF ] << 24 );
	}

	PUT_ULONG_LE( X0, output, 0 );
	PUT_ULONG_LE( X1, output, 4 );
	PUT_ULONG_LE( X2, output, 8 );
	PUT_ULONG_LE( X3, output, 12 );
}

/*
 * AES-CBC buffer encryption/decryption
 */
void fz_aes_crypt_cbc( aes_context *ctx,
	int mode,
	size_t length,
	uint8_t iv[16],
	const uint8_t *input,
	uint8_t *output )
{
	int i;
	uint8_t temp[16];

#if defined(XYSSL_PADLOCK_C) && defined(XYSSL_HAVE_X86)
	if( padlock_supports( PADLOCK_ACE ) )
	{
		if( padlock_xcryptcbc( ctx, mode, length, iv, input, output ) == 0 )
			return;
	}
#endif

	if( mode == FZ_AES_DECRYPT )
	{
		while( length > 0 )
		{
			memcpy( temp, input, 16 );
			fz_aes_crypt_ecb( ctx, mode, input, output );

			for( i = 0; i < 16; i++ )
				output[i] = (uint8_t)( output[i] ^ iv[i] );

			memcpy( iv, temp, 16 );

			input += 16;
			output += 16;
			length -= 16;
		}
	}
	else
	{
		while( length > 0 )
		{
			for( i = 0; i < 16; i++ )
				output[i] = (uint8_t)( input[i] ^ iv[i] );

			fz_aes_crypt_ecb( ctx, mode, output, output );
			memcpy( iv, output, 16 );

			input += 16;
			output += 16;
			length -= 16;
		}
	}
}

#ifdef UNUSED
/*
 * AES-CFB buffer encryption/decryption
 */
void fz_aes_crypt_cfb( aes_context *ctx,
	int mode,
	int length,
	int *iv_off,
	uint8_t iv[16],
	const uint8_t *input,
	uint8_t *output )
{
	int c, n = *iv_off;

	if( mode == FZ_AES_DECRYPT )
	{
		while( length-- )
		{
			if( n == 0 )
				fz_aes_crypt_ecb( ctx, FZ_AES_ENCRYPT, iv, iv );

			c = *input++;
			*output++ = (uint8_t)( c ^ iv[n] );
			iv[n] = (uint8_t) c;

			n = (n + 1) & 0x0F;
		}
	}
	else
	{
		while( length-- )
		{
			if( n == 0 )
				fz_aes_crypt_ecb( ctx, FZ_AES_ENCRYPT, iv, iv );

			iv[n] = *output++ = (uint8_t)( iv[n] ^ *input++ );

			n = (n + 1) & 0x0F;
		}
	}

	*iv_off = n;
}
#endif







mupdf-1.21.1-source/source/fitz/crypt-arc4.c

/* This code illustrates a sample implementation
 * of the Arcfour algorithm
 * Copyright (c) April 29, 1997 Kalle Kaukonen.
 * All Rights Reserved.
 *
 * Redistribution and use in source and binary forms, with or
 * without modification, are permitted provided that this copyright
 * notice and disclaimer are retained.
 *
 * THIS SOFTWARE IS PROVIDED BY KALLE KAUKONEN AND CONTRIBUTORS ``AS
 * IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
 * LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
 * FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL KALLE
 * KAUKONEN OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
 * INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
 * (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 * OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
 * INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
 * WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
 * NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
 * THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
 */

#include "mupdf/fitz.h"
#include <string.h>

void
fz_arc4_init(fz_arc4 *arc4, const unsigned char *key, size_t keylen)
{
	unsigned int t, u;
	size_t keyindex;
	unsigned int stateindex;
	unsigned char *state;
	unsigned int counter;

	state = arc4->state;

	arc4->x = 0;
	arc4->y = 0;

	for (counter = 0; counter < 256; counter++)
	{
		state[counter] = counter;
	}

	keyindex = 0;
	stateindex = 0;

	for (counter = 0; counter < 256; counter++)
	{
		t = state[counter];
		stateindex = (stateindex + key[keyindex] + t) & 0xff;
		u = state[stateindex];

		state[stateindex] = t;
		state[counter] = u;

		if (++keyindex >= keylen)
		{
			keyindex = 0;
		}
	}
}

static unsigned char
fz_arc4_next(fz_arc4 *arc4)
{
	unsigned int x;
	unsigned int y;
	unsigned int sx, sy;
	unsigned char *state;

	state = arc4->state;

	x = (arc4->x + 1) & 0xff;
	sx = state[x];
	y = (sx + arc4->y) & 0xff;
	sy = state[y];

	arc4->x = x;
	arc4->y = y;

	state[y] = sx;
	state[x] = sy;

	return state[(sx + sy) & 0xff];
}

void
fz_arc4_encrypt(fz_arc4 *arc4, unsigned char *dest, const unsigned char *src, size_t len)
{
	size_t i;
	for (i = 0; i < len; i++)
	{
		unsigned char x;
		x = fz_arc4_next(arc4);
		dest[i] = src[i] ^ x;
	}
}

void fz_arc4_final(fz_arc4 *state)
{
	memset(state, 0, sizeof(*state));
}







mupdf-1.21.1-source/source/fitz/crypt-md5.c

/*
 * This is an implementation of the RSA Data Security, Inc. * MD5
 * Message-Digest Algorithm (RFC 1321).
 *
 * Homepage:
 * http://openwall.info/wiki/people/solar/software/public-domain-source-code/md5
 *
 * Author:
 * Alexander Peslyak, better known as Solar Designer <solar at openwall.com>
 *
 * This software was written by Alexander Peslyak in 2001. No copyright is
 * claimed, and the software is hereby placed in the public domain.
 * In case this attempt to disclaim copyright and place the software in the
 * public domain is deemed null and void, then the software is
 * Copyright (c) 2001 Alexander Peslyak and it is hereby released to the
 * general public under the following terms:
 *
 * Redistribution and use in source and binary forms, with or without
 * modification, are permitted.
 *
 * There's ABSOLUTELY NO WARRANTY, express or implied.
 *
 * (This is a heavily cut-down "BSD license".)
 *
 * This differs from Colin Plumb's older public domain implementation in that
 * no exactly 32-bit integer data type is required (any 32-bit or wider
 * unsigned integer data type will do), there's no compile-time endianness
 * configuration, and the function prototypes match OpenSSL's. No code from
 * Colin Plumb's implementation has been reused; this comment merely compares
 * the properties of the two independent implementations.
 *
 * The primary goals of this implementation are portability and ease of use.
 * It is meant to be fast, but not as fast as possible. Some known
 * optimizations are not included to reduce source code size and avoid
 * compile-time configuration.
 */

#include "mupdf/fitz.h"

#include <string.h>

/*
 * The basic MD5 functions.
 *
 * F and G are optimized compared to their RFC 1321 definitions for
 * architectures that lack an AND-NOT instruction, just like in Colin Plumb's
 * implementation.
 */
#define F(x, y, z)		((z) ^ ((x) & ((y) ^ (z))))
#define G(x, y, z)		((y) ^ ((z) & ((x) ^ (y))))
#define H(x, y, z)		(((x) ^ (y)) ^ (z))
#define H2(x, y, z)		((x) ^ ((y) ^ (z)))
#define I(x, y, z)		((y) ^ ((x) | ~(z)))

/*
 * The MD5 transformation for all four rounds.
 */
#define STEP(f, a, b, c, d, x, t, s) \
	(a) += f((b), (c), (d)) + (x) + (t); \
	(a) = (((a) << (s)) | (((a) & 0xffffffff) >> (32 - (s)))); \
	(a) += (b)

/*
 * SET reads 4 input bytes in little-endian byte order and stores them in a
 * properly aligned word in host byte order.
 */
#define SET(n) \
	(block[(n)] = \
		(uint32_t)ptr[(n) * 4] | \
		((uint32_t)ptr[(n) * 4 + 1] << 8) | \
		((uint32_t)ptr[(n) * 4 + 2] << 16) | \
		((uint32_t)ptr[(n) * 4 + 3] << 24))
#define GET(n) \
	(block[(n)])

/*
 * This processes one or more 64-byte data blocks, but does NOT update the bit
 * counters. There are no alignment requirements.
 */
static const unsigned char *body(fz_md5 *ctx, const unsigned char *ptr, uint32_t size)
{
	uint32_t a, b, c, d;
	uint32_t saved_a, saved_b, saved_c, saved_d;
	uint32_t block[16];

	a = ctx->a;
	b = ctx->b;
	c = ctx->c;
	d = ctx->d;

	do {
		saved_a = a;
		saved_b = b;
		saved_c = c;
		saved_d = d;

		/* Round 1 */
		STEP(F, a, b, c, d, SET(0), 0xd76aa478, 7);
		STEP(F, d, a, b, c, SET(1), 0xe8c7b756, 12);
		STEP(F, c, d, a, b, SET(2), 0x242070db, 17);
		STEP(F, b, c, d, a, SET(3), 0xc1bdceee, 22);
		STEP(F, a, b, c, d, SET(4), 0xf57c0faf, 7);
		STEP(F, d, a, b, c, SET(5), 0x4787c62a, 12);
		STEP(F, c, d, a, b, SET(6), 0xa8304613, 17);
		STEP(F, b, c, d, a, SET(7), 0xfd469501, 22);
		STEP(F, a, b, c, d, SET(8), 0x698098d8, 7);
		STEP(F, d, a, b, c, SET(9), 0x8b44f7af, 12);
		STEP(F, c, d, a, b, SET(10), 0xffff5bb1, 17);
		STEP(F, b, c, d, a, SET(11), 0x895cd7be, 22);
		STEP(F, a, b, c, d, SET(12), 0x6b901122, 7);
		STEP(F, d, a, b, c, SET(13), 0xfd987193, 12);
		STEP(F, c, d, a, b, SET(14), 0xa679438e, 17);
		STEP(F, b, c, d, a, SET(15), 0x49b40821, 22);

		/* Round 2 */
		STEP(G, a, b, c, d, GET(1), 0xf61e2562, 5);
		STEP(G, d, a, b, c, GET(6), 0xc040b340, 9);
		STEP(G, c, d, a, b, GET(11), 0x265e5a51, 14);
		STEP(G, b, c, d, a, GET(0), 0xe9b6c7aa, 20);
		STEP(G, a, b, c, d, GET(5), 0xd62f105d, 5);
		STEP(G, d, a, b, c, GET(10), 0x02441453, 9);
		STEP(G, c, d, a, b, GET(15), 0xd8a1e681, 14);
		STEP(G, b, c, d, a, GET(4), 0xe7d3fbc8, 20);
		STEP(G, a, b, c, d, GET(9), 0x21e1cde6, 5);
		STEP(G, d, a, b, c, GET(14), 0xc33707d6, 9);
		STEP(G, c, d, a, b, GET(3), 0xf4d50d87, 14);
		STEP(G, b, c, d, a, GET(8), 0x455a14ed, 20);
		STEP(G, a, b, c, d, GET(13), 0xa9e3e905, 5);
		STEP(G, d, a, b, c, GET(2), 0xfcefa3f8, 9);
		STEP(G, c, d, a, b, GET(7), 0x676f02d9, 14);
		STEP(G, b, c, d, a, GET(12), 0x8d2a4c8a, 20);

		/* Round 3 */
		STEP(H, a, b, c, d, GET(5), 0xfffa3942, 4);
		STEP(H2, d, a, b, c, GET(8), 0x8771f681, 11);
		STEP(H, c, d, a, b, GET(11), 0x6d9d6122, 16);
		STEP(H2, b, c, d, a, GET(14), 0xfde5380c, 23);
		STEP(H, a, b, c, d, GET(1), 0xa4beea44, 4);
		STEP(H2, d, a, b, c, GET(4), 0x4bdecfa9, 11);
		STEP(H, c, d, a, b, GET(7), 0xf6bb4b60, 16);
		STEP(H2, b, c, d, a, GET(10), 0xbebfbc70, 23);
		STEP(H, a, b, c, d, GET(13), 0x289b7ec6, 4);
		STEP(H2, d, a, b, c, GET(0), 0xeaa127fa, 11);
		STEP(H, c, d, a, b, GET(3), 0xd4ef3085, 16);
		STEP(H2, b, c, d, a, GET(6), 0x04881d05, 23);
		STEP(H, a, b, c, d, GET(9), 0xd9d4d039, 4);
		STEP(H2, d, a, b, c, GET(12), 0xe6db99e5, 11);
		STEP(H, c, d, a, b, GET(15), 0x1fa27cf8, 16);
		STEP(H2, b, c, d, a, GET(2), 0xc4ac5665, 23);

		/* Round 4 */
		STEP(I, a, b, c, d, GET(0), 0xf4292244, 6);
		STEP(I, d, a, b, c, GET(7), 0x432aff97, 10);
		STEP(I, c, d, a, b, GET(14), 0xab9423a7, 15);
		STEP(I, b, c, d, a, GET(5), 0xfc93a039, 21);
		STEP(I, a, b, c, d, GET(12), 0x655b59c3, 6);
		STEP(I, d, a, b, c, GET(3), 0x8f0ccc92, 10);
		STEP(I, c, d, a, b, GET(10), 0xffeff47d, 15);
		STEP(I, b, c, d, a, GET(1), 0x85845dd1, 21);
		STEP(I, a, b, c, d, GET(8), 0x6fa87e4f, 6);
		STEP(I, d, a, b, c, GET(15), 0xfe2ce6e0, 10);
		STEP(I, c, d, a, b, GET(6), 0xa3014314, 15);
		STEP(I, b, c, d, a, GET(13), 0x4e0811a1, 21);
		STEP(I, a, b, c, d, GET(4), 0xf7537e82, 6);
		STEP(I, d, a, b, c, GET(11), 0xbd3af235, 10);
		STEP(I, c, d, a, b, GET(2), 0x2ad7d2bb, 15);
		STEP(I, b, c, d, a, GET(9), 0xeb86d391, 21);

		a += saved_a;
		b += saved_b;
		c += saved_c;
		d += saved_d;

		ptr += 64;
	} while (size -= 64);

	ctx->a = a;
	ctx->b = b;
	ctx->c = c;
	ctx->d = d;

	return ptr;
}

void fz_md5_init(fz_md5 *ctx)
{
	ctx->a = 0x67452301;
	ctx->b = 0xefcdab89;
	ctx->c = 0x98badcfe;
	ctx->d = 0x10325476;

	ctx->lo = 0;
	ctx->hi = 0;
}

void fz_md5_update(fz_md5 *ctx, const unsigned char *data, size_t size)
{
	uint32_t saved_lo;
	uint32_t used, available;

	saved_lo = ctx->lo;
	if ((ctx->lo = (saved_lo + size) & 0x1fffffff) < saved_lo)
		ctx->hi++;
	ctx->hi += (uint32_t)(size >> 29);

	used = saved_lo & 0x3f;

	if (used) {
		available = 64 - used;

		if (size < available) {
			memcpy(&ctx->buffer[used], data, size);
			return;
		}

		memcpy(&ctx->buffer[used], data, available);
		data = data + available;
		size -= available;
		body(ctx, ctx->buffer, 64);
	}

	if (size >= 64) {
		data = body(ctx, data, size & ~(uint32_t)0x3f);
		size &= 0x3f;
	}

	memcpy(ctx->buffer, data, size);
}

#define OUT(dst, src) \
	(dst)[0] = (src); \
	(dst)[1] = (src >> 8); \
	(dst)[2] = (src >> 16); \
	(dst)[3] = (src >> 24)

void fz_md5_final(fz_md5 *ctx, unsigned char result[16])
{
	uint32_t used, available;

	used = ctx->lo & 0x3f;

	ctx->buffer[used++] = 0x80;

	available = 64 - used;

	if (available < 8) {
		memset(&ctx->buffer[used], 0, available);
		body(ctx, ctx->buffer, 64);
		used = 0;
		available = 64;
	}

	memset(&ctx->buffer[used], 0, available - 8);

	ctx->lo <<= 3;
	OUT(&ctx->buffer[56], ctx->lo);
	OUT(&ctx->buffer[60], ctx->hi);

	body(ctx, ctx->buffer, 64);

	OUT(&result[0], ctx->a);
	OUT(&result[4], ctx->b);
	OUT(&result[8], ctx->c);
	OUT(&result[12], ctx->d);

	memset(ctx, 0, sizeof(*ctx));
}

void fz_md5_update_int64(fz_md5 *context, int64_t i)
{
	unsigned char c[8];

	c[0] = (unsigned char)(i);
	c[1] = (unsigned char)(i>>8);
	c[2] = (unsigned char)(i>>16);
	c[3] = (unsigned char)(i>>24);
	c[4] = (unsigned char)(i>>32);
	c[5] = (unsigned char)(i>>40);
	c[6] = (unsigned char)(i>>48);
	c[7] = (unsigned char)(i>>56);

	fz_md5_update(context, &c[0], sizeof(c));
}







mupdf-1.21.1-source/source/fitz/crypt-sha2.c

/*
This code is based on the code found from 7-Zip, which has a modified
version of the SHA-256 found from Crypto++ <http://www.cryptopp.com/>.
The code was modified a little to fit into liblzma and fitz.

This file has been put into the public domain.
You can do whatever you want with this file.

SHA-384 and SHA-512 were also taken from Crypto++ and adapted for fitz.
*/

#include "mupdf/fitz.h"

#include <string.h>

static inline int isbigendian(void)
{
	static const int one = 1;
	return *(char*)&one == 0;
}

static inline unsigned int bswap32(unsigned int num)
{
	return	( (((num) << 24))
		| (((num) << 8) & 0x00FF0000)
		| (((num) >> 8) & 0x0000FF00)
		| (((num) >> 24)) );
}

static inline uint64_t bswap64(uint64_t num)
{
	return ( (((num) << 56))
		| (((num) << 40) & 0x00FF000000000000ULL)
		| (((num) << 24) & 0x0000FF0000000000ULL)
		| (((num) << 8) & 0x000000FF00000000ULL)
		| (((num) >> 8) & 0x00000000FF000000ULL)
		| (((num) >> 24) & 0x0000000000FF0000ULL)
		| (((num) >> 40) & 0x000000000000FF00ULL)
		| (((num) >> 56)) );
}

/* At least on x86, GCC is able to optimize this to a rotate instruction. */
#define rotr(num, amount) ((num) >> (amount) | (num) << (8 * sizeof(num) - (amount)))

#define blk0(i) (W[i] = data[i])
#define blk2(i) (W[i & 15] += s1(W[(i - 2) & 15]) + W[(i - 7) & 15] \
		+ s0(W[(i - 15) & 15]))

#define Ch(x, y, z) (z ^ (x & (y ^ z)))
#define Maj(x, y, z) ((x & y) | (z & (x | y)))

#define a(i) T[(0 - i) & 7]
#define b(i) T[(1 - i) & 7]
#define c(i) T[(2 - i) & 7]
#define d(i) T[(3 - i) & 7]
#define e(i) T[(4 - i) & 7]
#define f(i) T[(5 - i) & 7]
#define g(i) T[(6 - i) & 7]
#define h(i) T[(7 - i) & 7]

#define R(i) \
	h(i) += S1(e(i)) + Ch(e(i), f(i), g(i)) + K[i + j] \
		+ (j ? blk2(i) : blk0(i)); \
	d(i) += h(i); \
	h(i) += S0(a(i)) + Maj(a(i), b(i), c(i))

/* For SHA256 */

#define S0(x) (rotr(x, 2) ^ rotr(x, 13) ^ rotr(x, 22))
#define S1(x) (rotr(x, 6) ^ rotr(x, 11) ^ rotr(x, 25))
#define s0(x) (rotr(x, 7) ^ rotr(x, 18) ^ (x >> 3))
#define s1(x) (rotr(x, 17) ^ rotr(x, 19) ^ (x >> 10))

static const unsigned int SHA256_K[64] = {
	0x428A2F98, 0x71374491, 0xB5C0FBCF, 0xE9B5DBA5,
	0x3956C25B, 0x59F111F1, 0x923F82A4, 0xAB1C5ED5,
	0xD807AA98, 0x12835B01, 0x243185BE, 0x550C7DC3,
	0x72BE5D74, 0x80DEB1FE, 0x9BDC06A7, 0xC19BF174,
	0xE49B69C1, 0xEFBE4786, 0x0FC19DC6, 0x240CA1CC,
	0x2DE92C6F, 0x4A7484AA, 0x5CB0A9DC, 0x76F988DA,
	0x983E5152, 0xA831C66D, 0xB00327C8, 0xBF597FC7,
	0xC6E00BF3, 0xD5A79147, 0x06CA6351, 0x14292967,
	0x27B70A85, 0x2E1B2138, 0x4D2C6DFC, 0x53380D13,
	0x650A7354, 0x766A0ABB, 0x81C2C92E, 0x92722C85,
	0xA2BFE8A1, 0xA81A664B, 0xC24B8B70, 0xC76C51A3,
	0xD192E819, 0xD6990624, 0xF40E3585, 0x106AA070,
	0x19A4C116, 0x1E376C08, 0x2748774C, 0x34B0BCB5,
	0x391C0CB3, 0x4ED8AA4A, 0x5B9CCA4F, 0x682E6FF3,
	0x748F82EE, 0x78A5636F, 0x84C87814, 0x8CC70208,
	0x90BEFFFA, 0xA4506CEB, 0xBEF9A3F7, 0xC67178F2,
};

static void
transform256(unsigned int state[8], unsigned int data[16])
{
	const unsigned int *K = SHA256_K;
	unsigned int W[16];
	unsigned int T[8];
	unsigned int j;

	/* ensure big-endian integers */
	if (!isbigendian())
		for (j = 0; j < 16; j++)
			data[j] = bswap32(data[j]);

	/* Copy state[] to working vars. */
	memcpy(T, state, sizeof(T));

	/* 64 operations, partially loop unrolled */
	for (j = 0; j < 64; j += 16) {
		R( 0); R( 1); R( 2); R( 3);
		R( 4); R( 5); R( 6); R( 7);
		R( 8); R( 9); R(10); R(11);
		R(12); R(13); R(14); R(15);
	}

	/* Add the working vars back into state[]. */
	state[0] += a(0);
	state[1] += b(0);
	state[2] += c(0);
	state[3] += d(0);
	state[4] += e(0);
	state[5] += f(0);
	state[6] += g(0);
	state[7] += h(0);
}

#undef S0
#undef S1
#undef s0
#undef s1

void fz_sha256_init(fz_sha256 *context)
{
	context->count[0] = context->count[1] = 0;

	context->state[0] = 0x6A09E667;
	context->state[1] = 0xBB67AE85;
	context->state[2] = 0x3C6EF372;
	context->state[3] = 0xA54FF53A;
	context->state[4] = 0x510E527F;
	context->state[5] = 0x9B05688C;
	context->state[6] = 0x1F83D9AB;
	context->state[7] = 0x5BE0CD19;
}

void fz_sha256_update(fz_sha256 *context, const unsigned char *input, size_t inlen)
{
	/* Copy the input data into a properly aligned temporary buffer.
	 * This way we can be called with arbitrarily sized buffers
	 * (no need to be multiple of 64 bytes), and the code works also
	 * on architectures that don't allow unaligned memory access. */
	while (inlen > 0)
	{
		const unsigned int copy_start = context->count[0] & 0x3F;
		unsigned int copy_size = 64 - copy_start;
		if (copy_size > inlen)
			copy_size = (unsigned int)inlen;

		memcpy(context->buffer.u8 + copy_start, input, copy_size);

		input += copy_size;
		inlen -= copy_size;
		context->count[0] += copy_size;
		/* carry overflow from low to high */
		if (context->count[0] < copy_size)
			context->count[1]++;

		if ((context->count[0] & 0x3F) == 0)
			transform256(context->state, context->buffer.u32);
	}
}

void fz_sha256_final(fz_sha256 *context, unsigned char digest[32])
{
	/* Add padding as described in RFC 3174 (it describes SHA-1 but
	 * the same padding style is used for SHA-256 too). */
	unsigned int j = context->count[0] & 0x3F;
	context->buffer.u8[j++] = 0x80;

	while (j != 56)
	{
		if (j == 64)
		{
			transform256(context->state, context->buffer.u32);
			j = 0;
		}
		context->buffer.u8[j++] = 0x00;
	}

	/* Convert the message size from bytes to bits. */
	context->count[1] = (context->count[1] << 3) + (context->count[0] >> 29);
	context->count[0] = context->count[0] << 3;

	if (!isbigendian())
	{
		context->buffer.u32[14] = bswap32(context->count[1]);
		context->buffer.u32[15] = bswap32(context->count[0]);
	}
	else
	{
		context->buffer.u32[14] = context->count[1];
		context->buffer.u32[15] = context->count[0];
	}
	transform256(context->state, context->buffer.u32);

	if (!isbigendian())
		for (j = 0; j < 8; j++)
			context->state[j] = bswap32(context->state[j]);

	memcpy(digest, &context->state[0], 32);
	memset(context, 0, sizeof(fz_sha256));
}

/* For SHA512 */

#define S0(x) (rotr(x, 28) ^ rotr(x, 34) ^ rotr(x, 39))
#define S1(x) (rotr(x, 14) ^ rotr(x, 18) ^ rotr(x, 41))
#define s0(x) (rotr(x, 1) ^ rotr(x, 8) ^ (x >> 7))
#define s1(x) (rotr(x, 19) ^ rotr(x, 61) ^ (x >> 6))

static const uint64_t SHA512_K[80] = {
	0x428A2F98D728AE22ULL, 0x7137449123EF65CDULL,
	0xB5C0FBCFEC4D3B2FULL, 0xE9B5DBA58189DBBCULL,
	0x3956C25BF348B538ULL, 0x59F111F1B605D019ULL,
	0x923F82A4AF194F9BULL, 0xAB1C5ED5DA6D8118ULL,
	0xD807AA98A3030242ULL, 0x12835B0145706FBEULL,
	0x243185BE4EE4B28CULL, 0x550C7DC3D5FFB4E2ULL,
	0x72BE5D74F27B896FULL, 0x80DEB1FE3B1696B1ULL,
	0x9BDC06A725C71235ULL, 0xC19BF174CF692694ULL,
	0xE49B69C19EF14AD2ULL, 0xEFBE4786384F25E3ULL,
	0x0FC19DC68B8CD5B5ULL, 0x240CA1CC77AC9C65ULL,
	0x2DE92C6F592B0275ULL, 0x4A7484AA6EA6E483ULL,
	0x5CB0A9DCBD41FBD4ULL, 0x76F988DA831153B5ULL,
	0x983E5152EE66DFABULL, 0xA831C66D2DB43210ULL,
	0xB00327C898FB213FULL, 0xBF597FC7BEEF0EE4ULL,
	0xC6E00BF33DA88FC2ULL, 0xD5A79147930AA725ULL,
	0x06CA6351E003826FULL, 0x142929670A0E6E70ULL,
	0x27B70A8546D22FFCULL, 0x2E1B21385C26C926ULL,
	0x4D2C6DFC5AC42AEDULL, 0x53380D139D95B3DFULL,
	0x650A73548BAF63DEULL, 0x766A0ABB3C77B2A8ULL,
	0x81C2C92E47EDAEE6ULL, 0x92722C851482353BULL,
	0xA2BFE8A14CF10364ULL, 0xA81A664BBC423001ULL,
	0xC24B8B70D0F89791ULL, 0xC76C51A30654BE30ULL,
	0xD192E819D6EF5218ULL, 0xD69906245565A910ULL,
	0xF40E35855771202AULL, 0x106AA07032BBD1B8ULL,
	0x19A4C116B8D2D0C8ULL, 0x1E376C085141AB53ULL,
	0x2748774CDF8EEB99ULL, 0x34B0BCB5E19B48A8ULL,
	0x391C0CB3C5C95A63ULL, 0x4ED8AA4AE3418ACBULL,
	0x5B9CCA4F7763E373ULL, 0x682E6FF3D6B2B8A3ULL,
	0x748F82EE5DEFB2FCULL, 0x78A5636F43172F60ULL,
	0x84C87814A1F0AB72ULL, 0x8CC702081A6439ECULL,
	0x90BEFFFA23631E28ULL, 0xA4506CEBDE82BDE9ULL,
	0xBEF9A3F7B2C67915ULL, 0xC67178F2E372532BULL,
	0xCA273ECEEA26619CULL, 0xD186B8C721C0C207ULL,
	0xEADA7DD6CDE0EB1EULL, 0xF57D4F7FEE6ED178ULL,
	0x06F067AA72176FBAULL, 0x0A637DC5A2C898A6ULL,
	0x113F9804BEF90DAEULL, 0x1B710B35131C471BULL,
	0x28DB77F523047D84ULL, 0x32CAAB7B40C72493ULL,
	0x3C9EBE0A15C9BEBCULL, 0x431D67C49C100D4CULL,
	0x4CC5D4BECB3E42B6ULL, 0x597F299CFC657E2AULL,
	0x5FCB6FAB3AD6FAECULL, 0x6C44198C4A475817ULL,
};

static void
transform512(uint64_t state[8], uint64_t data[16])
{
	const uint64_t *K = SHA512_K;
	uint64_t W[16];
	uint64_t T[8];
	unsigned int j;

	/* ensure big-endian integers */
	if (!isbigendian())
		for (j = 0; j < 16; j++)
			data[j] = bswap64(data[j]);

	/* Copy state[] to working vars. */
	memcpy(T, state, sizeof(T));

	/* 80 operations, partially loop unrolled */
	for (j = 0; j < 80; j+= 16) {
		R( 0); R( 1); R( 2); R( 3);
		R( 4); R( 5); R( 6); R( 7);
		R( 8); R( 9); R(10); R(11);
		R(12); R(13); R(14); R(15);
	}

	/* Add the working vars back into state[]. */
	state[0] += a(0);
	state[1] += b(0);
	state[2] += c(0);
	state[3] += d(0);
	state[4] += e(0);
	state[5] += f(0);
	state[6] += g(0);
	state[7] += h(0);
}

#undef S0
#undef S1
#undef s0
#undef s1

void fz_sha512_init(fz_sha512 *context)
{
	context->count[0] = context->count[1] = 0;

	context->state[0] = 0x6A09E667F3BCC908ull;
	context->state[1] = 0xBB67AE8584CAA73Bull;
	context->state[2] = 0x3C6EF372FE94F82Bull;
	context->state[3] = 0xA54FF53A5F1D36F1ull;
	context->state[4] = 0x510E527FADE682D1ull;
	context->state[5] = 0x9B05688C2B3E6C1Full;
	context->state[6] = 0x1F83D9ABFB41BD6Bull;
	context->state[7] = 0x5BE0CD19137E2179ull;
}

void fz_sha512_update(fz_sha512 *context, const unsigned char *input, size_t inlen)
{
	/* Copy the input data into a properly aligned temporary buffer.
	 * This way we can be called with arbitrarily sized buffers
	 * (no need to be multiple of 128 bytes), and the code works also
	 * on architectures that don't allow unaligned memory access. */
	while (inlen > 0)
	{
		const unsigned int copy_start = context->count[0] & 0x7F;
		unsigned int copy_size = 128 - copy_start;
		if (copy_size > inlen)
			copy_size = (unsigned int)inlen;

		memcpy(context->buffer.u8 + copy_start, input, copy_size);

		input += copy_size;
		inlen -= copy_size;
		context->count[0] += copy_size;
		/* carry overflow from low to high */
		if (context->count[0] < copy_size)
			context->count[1]++;

		if ((context->count[0] & 0x7F) == 0)
			transform512(context->state, context->buffer.u64);
	}
}

void fz_sha512_final(fz_sha512 *context, unsigned char digest[64])
{
	/* Add padding as described in RFC 3174 (it describes SHA-1 but
	 * the same padding style is used for SHA-512 too). */
	unsigned int j = context->count[0] & 0x7F;
	context->buffer.u8[j++] = 0x80;

	while (j != 112)
	{
		if (j == 128)
		{
			transform512(context->state, context->buffer.u64);
			j = 0;
		}
		context->buffer.u8[j++] = 0x00;
	}

	/* Convert the message size from bytes to bits. */
	context->count[1] = (context->count[1] << 3) + (context->count[0] >> 29);
	context->count[0] = context->count[0] << 3;

	if (!isbigendian())
	{
		context->buffer.u64[14] = bswap64(context->count[1]);
		context->buffer.u64[15] = bswap64(context->count[0]);
	}
	else
	{
		context->buffer.u64[14] = context->count[1];
		context->buffer.u64[15] = context->count[0];
	}
	transform512(context->state, context->buffer.u64);

	if (!isbigendian())
		for (j = 0; j < 8; j++)
			context->state[j] = bswap64(context->state[j]);

	memcpy(digest, &context->state[0], 64);
	memset(context, 0, sizeof(fz_sha512));
}

void fz_sha384_init(fz_sha384 *context)
{
	context->count[0] = context->count[1] = 0;

	context->state[0] = 0xCBBB9D5DC1059ED8ull;
	context->state[1] = 0x629A292A367CD507ull;
	context->state[2] = 0x9159015A3070DD17ull;
	context->state[3] = 0x152FECD8F70E5939ull;
	context->state[4] = 0x67332667FFC00B31ull;
	context->state[5] = 0x8EB44A8768581511ull;
	context->state[6] = 0xDB0C2E0D64F98FA7ull;
	context->state[7] = 0x47B5481DBEFA4FA4ull;
}

void fz_sha384_update(fz_sha384 *context, const unsigned char *input, size_t inlen)
{
	fz_sha512_update(context, input, inlen);
}

void fz_sha384_final(fz_sha384 *context, unsigned char digest[64])
{
	fz_sha512_final(context, digest);
}







mupdf-1.21.1-source/source/fitz/device.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

fz_device *
fz_new_device_of_size(fz_context *ctx, int size)
{
	fz_device *dev = Memento_label(fz_calloc(ctx, 1, size), "fz_device");
	dev->refs = 1;
	return dev;
}

static void
fz_disable_device(fz_context *ctx, fz_device *dev)
{
	dev->close_device = NULL;
	dev->fill_path = NULL;
	dev->stroke_path = NULL;
	dev->clip_path = NULL;
	dev->clip_stroke_path = NULL;
	dev->fill_text = NULL;
	dev->stroke_text = NULL;
	dev->clip_text = NULL;
	dev->clip_stroke_text = NULL;
	dev->ignore_text = NULL;
	dev->fill_shade = NULL;
	dev->fill_image = NULL;
	dev->fill_image_mask = NULL;
	dev->clip_image_mask = NULL;
	dev->pop_clip = NULL;
	dev->begin_mask = NULL;
	dev->end_mask = NULL;
	dev->begin_group = NULL;
	dev->end_group = NULL;
	dev->begin_tile = NULL;
	dev->end_tile = NULL;
	dev->render_flags = NULL;
	dev->set_default_colorspaces = NULL;
	dev->begin_layer = NULL;
	dev->end_layer = NULL;
}

void
fz_close_device(fz_context *ctx, fz_device *dev)
{
	if (dev == NULL)
		return;

	fz_try(ctx)
	{
		if (dev->close_device)
			dev->close_device(ctx, dev);
	}
	fz_always(ctx)
		fz_disable_device(ctx, dev);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

fz_device *
fz_keep_device(fz_context *ctx, fz_device *dev)
{
	return fz_keep_imp(ctx, dev, &dev->refs);
}

void
fz_drop_device(fz_context *ctx, fz_device *dev)
{
	if (fz_drop_imp(ctx, dev, &dev->refs))
	{
		if (dev->close_device)
			fz_warn(ctx, "dropping unclosed device");
		if (dev->drop_device)
			dev->drop_device(ctx, dev);
		fz_free(ctx, dev->container);
		fz_free(ctx, dev);
	}
}

void
fz_enable_device_hints(fz_context *ctx, fz_device *dev, int hints)
{
	dev->hints |= hints;
}

void
fz_disable_device_hints(fz_context *ctx, fz_device *dev, int hints)
{
	dev->hints &= ~hints;
}

static void
push_clip_stack(fz_context *ctx, fz_device *dev, fz_rect rect, int type)
{
	if (dev->container_len == dev->container_cap)
	{
		int newmax = dev->container_cap * 2;
		if (newmax == 0)
			newmax = 4;
		dev->container = fz_realloc_array(ctx, dev->container, newmax, fz_device_container_stack);
		dev->container_cap = newmax;
	}
	if (dev->container_len == 0)
		dev->container[0].scissor = rect;
	else
	{
		dev->container[dev->container_len].scissor = fz_intersect_rect(dev->container[dev->container_len-1].scissor, rect);
	}
	dev->container[dev->container_len].type = type;
	dev->container[dev->container_len].user = 0;
	dev->container_len++;
}

static void
pop_clip_stack(fz_context *ctx, fz_device *dev, int type)
{
	if (dev->container_len == 0 || dev->container[dev->container_len-1].type != type)
	{
		fz_disable_device(ctx, dev);
		fz_throw(ctx, FZ_ERROR_GENERIC, "device calls unbalanced");
	}
	dev->container_len--;
}

static void
pop_push_clip_stack(fz_context *ctx, fz_device *dev, int pop_type, int push_type)
{
	if (dev->container_len == 0 || dev->container[dev->container_len-1].type != pop_type)
	{
		fz_disable_device(ctx, dev);
		fz_throw(ctx, FZ_ERROR_GENERIC, "device calls unbalanced");
	}
	dev->container[dev->container_len-1].type = push_type;
}

void
fz_fill_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	if (dev->fill_path)
	{
		fz_try(ctx)
			dev->fill_path(ctx, dev, path, even_odd, ctm, colorspace, color, alpha, color_params);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	if (dev->stroke_path)
	{
		fz_try(ctx)
			dev->stroke_path(ctx, dev, path, stroke, ctm, colorspace, color, alpha, color_params);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_clip_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor)
{
	fz_rect bbox = fz_bound_path(ctx, path, NULL, ctm);
	bbox = fz_intersect_rect(bbox, scissor);
	push_clip_stack(ctx, dev, bbox, fz_device_container_stack_is_clip);

	if (dev->clip_path)
	{
		fz_try(ctx)
			dev->clip_path(ctx, dev, path, even_odd, ctm, scissor);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_clip_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_rect bbox = fz_bound_path(ctx, path, stroke, ctm);
	bbox = fz_intersect_rect(bbox, scissor);
	push_clip_stack(ctx, dev, bbox, fz_device_container_stack_is_clip);

	if (dev->clip_stroke_path)
	{
		fz_try(ctx)
			dev->clip_stroke_path(ctx, dev, path, stroke, ctm, scissor);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	if (dev->fill_text)
	{
		fz_try(ctx)
			dev->fill_text(ctx, dev, text, ctm, colorspace, color, alpha, color_params);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	if (dev->stroke_text)
	{
		fz_try(ctx)
			dev->stroke_text(ctx, dev, text, stroke, ctm, colorspace, color, alpha, color_params);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_rect bbox = fz_bound_text(ctx, text, NULL, ctm);
	bbox = fz_intersect_rect(bbox, scissor);
	push_clip_stack(ctx, dev, bbox, fz_device_container_stack_is_clip);

	if (dev->clip_text)
	{
		fz_try(ctx)
			dev->clip_text(ctx, dev, text, ctm, scissor);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_rect bbox = fz_bound_text(ctx, text, stroke, ctm);
	bbox = fz_intersect_rect(bbox, scissor);
	push_clip_stack(ctx, dev, bbox, fz_device_container_stack_is_clip);

	if (dev->clip_stroke_text)
	{
		fz_try(ctx)
			dev->clip_stroke_text(ctx, dev, text, stroke, ctm, scissor);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
	if (dev->ignore_text)
	{
		fz_try(ctx)
			dev->ignore_text(ctx, dev, text, ctm);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_pop_clip(fz_context *ctx, fz_device *dev)
{
	pop_clip_stack(ctx, dev, fz_device_container_stack_is_clip);

	if (dev->pop_clip)
	{
		fz_try(ctx)
			dev->pop_clip(ctx, dev);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	if (dev->fill_shade)
	{
		fz_try(ctx)
			dev->fill_shade(ctx, dev, shade, ctm, alpha, color_params);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_fill_image(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	if (dev->fill_image)
	{
		fz_try(ctx)
			dev->fill_image(ctx, dev, image, ctm, alpha, color_params);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	if (dev->fill_image_mask)
	{
		fz_try(ctx)
			dev->fill_image_mask(ctx, dev, image, ctm, colorspace, color, alpha, color_params);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_clip_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, fz_rect scissor)
{
	fz_rect bbox = fz_transform_rect(fz_unit_rect, ctm);
	bbox = fz_intersect_rect(bbox, scissor);
	push_clip_stack(ctx, dev, bbox, fz_device_container_stack_is_clip);

	if (dev->clip_image_mask)
	{
		fz_try(ctx)
			dev->clip_image_mask(ctx, dev, image, ctm, scissor);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_begin_mask(fz_context *ctx, fz_device *dev, fz_rect area, int luminosity, fz_colorspace *colorspace, const float *bc, fz_color_params color_params)
{
	push_clip_stack(ctx, dev, area, fz_device_container_stack_is_mask);

	if (dev->begin_mask)
	{
		fz_try(ctx)
			dev->begin_mask(ctx, dev, area, luminosity, colorspace, bc, color_params);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_end_mask(fz_context *ctx, fz_device *dev)
{
	pop_push_clip_stack(ctx, dev, fz_device_container_stack_is_mask, fz_device_container_stack_is_clip);

	if (dev->end_mask)
	{
		fz_try(ctx)
			dev->end_mask(ctx, dev);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_begin_group(fz_context *ctx, fz_device *dev, fz_rect area, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	push_clip_stack(ctx, dev, area, fz_device_container_stack_is_group);

	if (dev->begin_group)
	{
		fz_try(ctx)
			dev->begin_group(ctx, dev, area, cs, isolated, knockout, blendmode, alpha);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_end_group(fz_context *ctx, fz_device *dev)
{
	pop_clip_stack(ctx, dev, fz_device_container_stack_is_group);

	if (dev->end_group)
	{
		fz_try(ctx)
			dev->end_group(ctx, dev);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_begin_tile(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm)
{
	(void)fz_begin_tile_id(ctx, dev, area, view, xstep, ystep, ctm, 0);
}

int
fz_begin_tile_id(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id)
{
	int result = 0;

	push_clip_stack(ctx, dev, area, fz_device_container_stack_is_tile);

	if (xstep < 0)
		xstep = -xstep;
	if (ystep < 0)
		ystep = -ystep;
	if (dev->begin_tile)
	{
		fz_try(ctx)
			result = dev->begin_tile(ctx, dev, area, view, xstep, ystep, ctm, id);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}

	return result;
}

void
fz_end_tile(fz_context *ctx, fz_device *dev)
{
	pop_clip_stack(ctx, dev, fz_device_container_stack_is_tile);

	if (dev->end_tile)
	{
		fz_try(ctx)
			dev->end_tile(ctx, dev);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_render_flags(fz_context *ctx, fz_device *dev, int set, int clear)
{
	if (dev->render_flags)
	{
		fz_try(ctx)
			dev->render_flags(ctx, dev, set, clear);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void
fz_set_default_colorspaces(fz_context *ctx, fz_device *dev, fz_default_colorspaces *default_cs)
{
	if (dev->set_default_colorspaces)
	{
		fz_try(ctx)
			dev->set_default_colorspaces(ctx, dev, default_cs);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void fz_begin_layer(fz_context *ctx, fz_device *dev, const char *layer_name)
{
	if (dev->begin_layer)
	{
		fz_try(ctx)
			dev->begin_layer(ctx, dev, layer_name);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

void fz_end_layer(fz_context *ctx, fz_device *dev)
{
	if (dev->end_layer)
	{
		fz_try(ctx)
			dev->end_layer(ctx, dev);
		fz_catch(ctx)
		{
			fz_disable_device(ctx, dev);
			fz_rethrow(ctx);
		}
	}
}

fz_rect
fz_device_current_scissor(fz_context *ctx, fz_device *dev)
{
	if (dev->container_len > 0)
		return dev->container[dev->container_len-1].scissor;
	return fz_infinite_rect;
}







mupdf-1.21.1-source/source/fitz/directory.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <errno.h>
#include <sys/stat.h>

#ifdef _MSC_VER
#define stat _stat
#endif

typedef struct
{
	fz_archive super;

	char *path;
} fz_directory;

static void drop_directory(fz_context *ctx, fz_archive *arch)
{
	fz_directory *dir = (fz_directory *) arch;

	fz_free(ctx, dir->path);
}

static fz_stream *open_dir_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_directory *dir = (fz_directory *) arch;
	char path[2048];
	fz_strlcpy(path, dir->path, sizeof path);
	fz_strlcat(path, "/", sizeof path);
	fz_strlcat(path, name, sizeof path);
	return fz_open_file(ctx, path);
}

static fz_buffer *read_dir_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_directory *dir = (fz_directory *) arch;
	char path[2048];
	fz_strlcpy(path, dir->path, sizeof path);
	fz_strlcat(path, "/", sizeof path);
	fz_strlcat(path, name, sizeof path);
	return fz_read_file(ctx, path);
}

static int has_dir_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_directory *dir = (fz_directory *) arch;
	char path[2048];
	fz_strlcpy(path, dir->path, sizeof path);
	fz_strlcat(path, "/", sizeof path);
	fz_strlcat(path, name, sizeof path);
	return fz_file_exists(ctx, path);
}

int
fz_is_directory(fz_context *ctx, const char *path)
{
	struct stat info;

	if (stat(path, &info) < 0)
		return 0;

	return S_ISDIR(info.st_mode);
}

fz_archive *
fz_open_directory(fz_context *ctx, const char *path)
{
	fz_directory *dir;

	if (!fz_is_directory(ctx, path))
		fz_throw(ctx, FZ_ERROR_GENERIC, "'%s' is not a directory", path);

	dir = fz_new_derived_archive(ctx, NULL, fz_directory);
	dir->super.format = "dir";
	dir->super.has_entry = has_dir_entry;
	dir->super.read_entry = read_dir_entry;
	dir->super.open_entry = open_dir_entry;
	dir->super.drop_archive = drop_directory;

	fz_try(ctx)
	{
		dir->path = fz_strdup(ctx, path);
	}
	fz_catch(ctx)
	{
		fz_drop_archive(ctx, &dir->super);
		fz_rethrow(ctx);
	}

	return &dir->super;
}







mupdf-1.21.1-source/source/fitz/document-all.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

extern fz_document_handler pdf_document_handler;
extern fz_document_handler xps_document_handler;
extern fz_document_handler svg_document_handler;
extern fz_document_handler cbz_document_handler;
extern fz_document_handler img_document_handler;
extern fz_document_handler fb2_document_handler;
extern fz_document_handler html_document_handler;
extern fz_document_handler xhtml_document_handler;
extern fz_document_handler mobi_document_handler;
extern fz_document_handler epub_document_handler;

void fz_register_document_handlers(fz_context *ctx)
{
#if FZ_ENABLE_PDF
	fz_register_document_handler(ctx, &pdf_document_handler);
#endif /* FZ_ENABLE_PDF */
#if FZ_ENABLE_XPS
	fz_register_document_handler(ctx, &xps_document_handler);
#endif /* FZ_ENABLE_XPS */
#if FZ_ENABLE_SVG
	fz_register_document_handler(ctx, &svg_document_handler);
#endif /* FZ_ENABLE_SVG */
#if FZ_ENABLE_CBZ
	fz_register_document_handler(ctx, &cbz_document_handler);
#endif /* FZ_ENABLE_CBZ */
#if FZ_ENABLE_IMG
	fz_register_document_handler(ctx, &img_document_handler);
#endif /* FZ_ENABLE_IMG */
#if FZ_ENABLE_HTML
	fz_register_document_handler(ctx, &fb2_document_handler);
	fz_register_document_handler(ctx, &html_document_handler);
	fz_register_document_handler(ctx, &xhtml_document_handler);
	fz_register_document_handler(ctx, &mobi_document_handler);
#endif /* FZ_ENABLE_HTML */
#if FZ_ENABLE_EPUB
	fz_register_document_handler(ctx, &epub_document_handler);
#endif /* FZ_ENABLE_EPUB */
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

enum
{
	FZ_DOCUMENT_HANDLER_MAX = 10
};

#define DEFW (450)
#define DEFH (600)
#define DEFEM (12)

struct fz_document_handler_context
{
	int refs;
	int count;
	const fz_document_handler *handler[FZ_DOCUMENT_HANDLER_MAX];
};

void fz_new_document_handler_context(fz_context *ctx)
{
	ctx->handler = fz_malloc_struct(ctx, fz_document_handler_context);
	ctx->handler->refs = 1;
}

fz_document_handler_context *fz_keep_document_handler_context(fz_context *ctx)
{
	if (!ctx || !ctx->handler)
		return NULL;
	return fz_keep_imp(ctx, ctx->handler, &ctx->handler->refs);
}

void fz_drop_document_handler_context(fz_context *ctx)
{
	if (!ctx)
		return;

	if (fz_drop_imp(ctx, ctx->handler, &ctx->handler->refs))
	{
		fz_free(ctx, ctx->handler);
		ctx->handler = NULL;
	}
}

void fz_register_document_handler(fz_context *ctx, const fz_document_handler *handler)
{
	fz_document_handler_context *dc;
	int i;

	if (!handler)
		return;

	dc = ctx->handler;
	if (dc == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Document handler list not found");

	for (i = 0; i < dc->count; i++)
		if (dc->handler[i] == handler)
			return;

	if (dc->count >= FZ_DOCUMENT_HANDLER_MAX)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Too many document handlers");

	dc->handler[dc->count++] = handler;
}

const fz_document_handler *
fz_recognize_document(fz_context *ctx, const char *magic)
{
	fz_document_handler_context *dc;
	int i, best_score, best_i;
	const char *ext;

	dc = ctx->handler;
	if (dc->count == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "No document handlers registered");

	ext = strrchr(magic, '.');
	if (ext)
		ext = ext + 1;
	else
		ext = magic;

	best_score = 0;
	best_i = -1;

	for (i = 0; i < dc->count; i++)
	{
		int score = 0;
		const char **entry;

		if (dc->handler[i]->recognize)
			score = dc->handler[i]->recognize(ctx, magic);

		for (entry = &dc->handler[i]->mimetypes[0]; *entry; entry++)
			if (!fz_strcasecmp(magic, *entry) && score < 100)
			{
				score = 100;
				break;
			}

		if (ext)
		{
			for (entry = &dc->handler[i]->extensions[0]; *entry; entry++)
				if (!fz_strcasecmp(ext, *entry) && score < 100)
				{
					score = 100;
					break;
				}
		}

		if (best_score < score)
		{
			best_score = score;
			best_i = i;
		}
	}

	if (best_i < 0)
		return NULL;

	return dc->handler[best_i];
}

#if FZ_ENABLE_PDF
extern fz_document_handler pdf_document_handler;
#endif

fz_document *
fz_open_accelerated_document_with_stream(fz_context *ctx, const char *magic, fz_stream *stream, fz_stream *accel)
{
	const fz_document_handler *handler;

	if (stream == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "no document to open");
	if (magic == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "missing file type");

	handler = fz_recognize_document(ctx, magic);
	if (!handler)
#if FZ_ENABLE_PDF
		handler = &pdf_document_handler;
#else
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find document handler for file type: '%s'", magic);
#endif
	if (handler->open_accel_with_stream)
		if (accel || handler->open_with_stream == NULL)
			return handler->open_accel_with_stream(ctx, stream, accel);
	if (accel)
	{
		/* We've had an accelerator passed to a format that doesn't
		 * handle it. This should never happen, as how did the
		 * accelerator get created? */
		fz_drop_stream(ctx, accel);
	}
	return handler->open_with_stream(ctx, stream);
}

fz_document *
fz_open_document_with_stream(fz_context *ctx, const char *magic, fz_stream *stream)
{
	return fz_open_accelerated_document_with_stream(ctx, magic, stream, NULL);
}

fz_document *
fz_open_accelerated_document(fz_context *ctx, const char *filename, const char *accel)
{
	const fz_document_handler *handler;
	fz_stream *file;
	fz_stream *afile = NULL;
	fz_document *doc = NULL;

	fz_var(afile);

	if (filename == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "no document to open");

	handler = fz_recognize_document(ctx, filename);
	if (!handler)
#if FZ_ENABLE_PDF
		handler = &pdf_document_handler;
#else
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find document handler for file: %s", filename);
#endif

	if (accel) {
		if (handler->open_accel)
			return handler->open_accel(ctx, filename, accel);
		if (handler->open_accel_with_stream == NULL)
		{
			/* We're not going to be able to use the accelerator - this
			 * should never happen, as how can one have been created? */
			accel = NULL;
		}
	}
	if (!accel && handler->open)
		return handler->open(ctx, filename);

	file = fz_open_file(ctx, filename);

	fz_try(ctx)
	{
		if (accel || handler->open_with_stream == NULL)
		{
			if (accel)
				afile = fz_open_file(ctx, accel);
			doc = handler->open_accel_with_stream(ctx, file, afile);
		}
		else
			doc = handler->open_with_stream(ctx, file);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, afile);
		fz_drop_stream(ctx, file);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return doc;
}

fz_document *
fz_open_document(fz_context *ctx, const char *filename)
{
	return fz_open_accelerated_document(ctx, filename, NULL);
}

void fz_save_accelerator(fz_context *ctx, fz_document *doc, const char *accel)
{
	if (doc == NULL)
		return;
	if (doc->output_accelerator == NULL)
		return;

	fz_output_accelerator(ctx, doc, fz_new_output_with_path(ctx, accel, 0));
}

void fz_output_accelerator(fz_context *ctx, fz_document *doc, fz_output *accel)
{
	if (doc == NULL || accel == NULL)
		return;
	if (doc->output_accelerator == NULL)
	{
		fz_drop_output(ctx, accel);
		fz_throw(ctx, FZ_ERROR_GENERIC, "Document does not support writing an accelerator");
	}

	doc->output_accelerator(ctx, doc, accel);
}

int fz_document_supports_accelerator(fz_context *ctx, fz_document *doc)
{
	if (doc == NULL)
		return 0;
	return (doc->output_accelerator) != NULL;
}

void *
fz_new_document_of_size(fz_context *ctx, int size)
{
	fz_document *doc = fz_calloc(ctx, 1, size);
	doc->refs = 1;
	return doc;
}

fz_document *
fz_keep_document(fz_context *ctx, fz_document *doc)
{
	return fz_keep_imp(ctx, doc, &doc->refs);
}

void
fz_drop_document(fz_context *ctx, fz_document *doc)
{
	if (fz_drop_imp(ctx, doc, &doc->refs))
	{
		if (doc->open)
			fz_warn(ctx, "There are still open pages in the document!");
		if (doc->drop_document)
			doc->drop_document(ctx, doc);
		fz_free(ctx, doc);
	}
}

static void
fz_ensure_layout(fz_context *ctx, fz_document *doc)
{
	if (doc && doc->layout && !doc->did_layout)
	{
		doc->layout(ctx, doc, DEFW, DEFH, DEFEM);
		doc->did_layout = 1;
	}
}

int
fz_is_document_reflowable(fz_context *ctx, fz_document *doc)
{
	return doc ? doc->is_reflowable : 0;
}

fz_bookmark fz_make_bookmark(fz_context *ctx, fz_document *doc, fz_location loc)
{
	if (doc && doc->make_bookmark)
		return doc->make_bookmark(ctx, doc, loc);
	return (loc.chapter<<16) + loc.page;
}

fz_location fz_lookup_bookmark(fz_context *ctx, fz_document *doc, fz_bookmark mark)
{
	if (doc && doc->lookup_bookmark)
		return doc->lookup_bookmark(ctx, doc, mark);
	return fz_make_location((mark>>16) & 0xffff, mark & 0xffff);
}

int
fz_needs_password(fz_context *ctx, fz_document *doc)
{
	if (doc && doc->needs_password)
		return doc->needs_password(ctx, doc);
	return 0;
}

int
fz_authenticate_password(fz_context *ctx, fz_document *doc, const char *password)
{
	if (doc && doc->authenticate_password)
		return doc->authenticate_password(ctx, doc, password);
	return 1;
}

int
fz_has_permission(fz_context *ctx, fz_document *doc, fz_permission p)
{
	if (doc && doc->has_permission)
		return doc->has_permission(ctx, doc, p);
	return 1;
}

fz_outline *
fz_load_outline(fz_context *ctx, fz_document *doc)
{
	if (doc == NULL)
		return NULL;
	fz_ensure_layout(ctx, doc);
	if (doc->load_outline)
		return doc->load_outline(ctx, doc);
	if (doc->outline_iterator == NULL)
		return NULL;
	return fz_load_outline_from_iterator(ctx, doc->outline_iterator(ctx, doc));
}

fz_outline_iterator *
fz_new_outline_iterator(fz_context *ctx, fz_document *doc)
{
	if (doc == NULL)
		return NULL;
	if (doc->outline_iterator)
		return doc->outline_iterator(ctx, doc);
	if (doc->load_outline == NULL)
		return NULL;
	return fz_outline_iterator_from_outline(ctx, fz_load_outline(ctx, doc));
}

fz_link_dest
fz_resolve_link_dest(fz_context *ctx, fz_document *doc, const char *uri)
{
	fz_ensure_layout(ctx, doc);
	if (doc && doc->resolve_link_dest)
		return doc->resolve_link_dest(ctx, doc, uri);
	return fz_make_link_dest_none();
}

char *
fz_format_link_uri(fz_context *ctx, fz_document *doc, fz_link_dest dest)
{
	if (doc && doc->format_link_uri)
		return doc->format_link_uri(ctx, doc, dest);
	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot create internal links for this document type");
}

fz_location
fz_resolve_link(fz_context *ctx, fz_document *doc, const char *uri, float *xp, float *yp)
{
	fz_link_dest dest = fz_resolve_link_dest(ctx, doc, uri);
	if (xp) *xp = dest.x;
	if (yp) *yp = dest.y;
	return dest.loc;
}

void
fz_layout_document(fz_context *ctx, fz_document *doc, float w, float h, float em)
{
	if (doc && doc->layout)
	{
		doc->layout(ctx, doc, w, h, em);
		doc->did_layout = 1;
	}
}

int
fz_count_chapters(fz_context *ctx, fz_document *doc)
{
	fz_ensure_layout(ctx, doc);
	if (doc && doc->count_chapters)
		return doc->count_chapters(ctx, doc);
	return 1;
}

int
fz_count_chapter_pages(fz_context *ctx, fz_document *doc, int chapter)
{
	fz_ensure_layout(ctx, doc);
	if (doc && doc->count_pages)
		return doc->count_pages(ctx, doc, chapter);
	return 0;
}

int
fz_count_pages(fz_context *ctx, fz_document *doc)
{
	int i, c, n = 0;
	c = fz_count_chapters(ctx, doc);
	for (i = 0; i < c; ++i)
		n += fz_count_chapter_pages(ctx, doc, i);
	return n;
}

fz_page *
fz_load_page(fz_context *ctx, fz_document *doc, int number)
{
	int i, n = fz_count_chapters(ctx, doc);
	int start = 0;
	for (i = 0; i < n; ++i)
	{
		int m = fz_count_chapter_pages(ctx, doc, i);
		if (number < start + m)
			return fz_load_chapter_page(ctx, doc, i, number - start);
		start += m;
	}
	fz_throw(ctx, FZ_ERROR_GENERIC, "Page not found: %d", number+1);
}

fz_location fz_last_page(fz_context *ctx, fz_document *doc)
{
	int nc = fz_count_chapters(ctx, doc);
	int np = fz_count_chapter_pages(ctx, doc, nc-1);
	return fz_make_location(nc-1, np-1);
}

fz_location fz_next_page(fz_context *ctx, fz_document *doc, fz_location loc)
{
	int nc = fz_count_chapters(ctx, doc);
	int np = fz_count_chapter_pages(ctx, doc, loc.chapter);
	if (loc.page + 1 == np)
	{
		if (loc.chapter + 1 < nc)
		{
			return fz_make_location(loc.chapter + 1, 0);
		}
	}
	else
	{
		return fz_make_location(loc.chapter, loc.page + 1);
	}
	return loc;
}

fz_location fz_previous_page(fz_context *ctx, fz_document *doc, fz_location loc)
{
	if (loc.page == 0)
	{
		if (loc.chapter > 0)
		{
			int np = fz_count_chapter_pages(ctx, doc, loc.chapter - 1);
			return fz_make_location(loc.chapter - 1, np - 1);
		}
	}
	else
	{
		return fz_make_location(loc.chapter, loc.page - 1);
	}
	return loc;
}

fz_location fz_clamp_location(fz_context *ctx, fz_document *doc, fz_location loc)
{
	int nc = fz_count_chapters(ctx, doc);
	int np;
	if (loc.chapter < 0) loc.chapter = 0;
	if (loc.chapter >= nc) loc.chapter = nc - 1;
	np = fz_count_chapter_pages(ctx, doc, loc.chapter);
	if (loc.page < 0) loc.page = 0;
	if (loc.page >= np) loc.page = np - 1;
	return loc;
}

fz_location fz_location_from_page_number(fz_context *ctx, fz_document *doc, int number)
{
	int i, m = 0, n = fz_count_chapters(ctx, doc);
	int start = 0;
	if (number < 0)
		number = 0;
	for (i = 0; i < n; ++i)
	{
		m = fz_count_chapter_pages(ctx, doc, i);
		if (number < start + m)
			return fz_make_location(i, number - start);
		start += m;
	}
	return fz_make_location(i-1, m-1);
}

int fz_page_number_from_location(fz_context *ctx, fz_document *doc, fz_location loc)
{
	int i, n, start = 0;
	n = fz_count_chapters(ctx, doc);
	for (i = 0; i < n; ++i)
	{
		if (i == loc.chapter)
			return start + loc.page;
		start += fz_count_chapter_pages(ctx, doc, i);
	}
	return -1;
}

int
fz_lookup_metadata(fz_context *ctx, fz_document *doc, const char *key, char *buf, int size)
{
	if (buf && size > 0)
		buf[0] = 0;
	if (doc && doc->lookup_metadata)
		return doc->lookup_metadata(ctx, doc, key, buf, size);
	return -1;
}

void
fz_set_metadata(fz_context *ctx, fz_document *doc, const char *key, const char *value)
{
	if (doc && doc->set_metadata)
		doc->set_metadata(ctx, doc, key, value);
}

fz_colorspace *
fz_document_output_intent(fz_context *ctx, fz_document *doc)
{
	if (doc && doc->get_output_intent)
		return doc->get_output_intent(ctx, doc);
	return NULL;
}

fz_page *
fz_load_chapter_page(fz_context *ctx, fz_document *doc, int chapter, int number)
{
	fz_page *page;

	if (doc == NULL)
		return NULL;

	fz_ensure_layout(ctx, doc);

	/* Protect modifications to the page list to cope with
	 * destruction of pages on other threads. */
	fz_lock(ctx, FZ_LOCK_ALLOC);
	for (page = doc->open; page; page = page->next)
		if (page->chapter == chapter && page->number == number)
		{
			fz_keep_page_locked(ctx, page);
			fz_unlock(ctx, FZ_LOCK_ALLOC);
			return page;
		}
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	if (doc->load_page)
	{
		page = doc->load_page(ctx, doc, chapter, number);
		page->chapter = chapter;
		page->number = number;

		/* Insert new page at the head of the list of open pages. */
		if (!page->incomplete)
		{
			fz_lock(ctx, FZ_LOCK_ALLOC);
			if ((page->next = doc->open) != NULL)
				doc->open->prev = &page->next;
			doc->open = page;
			page->prev = &doc->open;
			fz_unlock(ctx, FZ_LOCK_ALLOC);
		}
		return page;
	}

	return NULL;
}

fz_link *
fz_load_links(fz_context *ctx, fz_page *page)
{
	if (page && page->load_links)
		return page->load_links(ctx, page);
	return NULL;
}

fz_rect
fz_bound_page(fz_context *ctx, fz_page *page)
{
	if (page && page->bound_page)
		return page->bound_page(ctx, page);
	return fz_empty_rect;
}

void
fz_run_page_contents(fz_context *ctx, fz_page *page, fz_device *dev, fz_matrix transform, fz_cookie *cookie)
{
	if (page && page->run_page_contents)
	{
		fz_try(ctx)
		{
			page->run_page_contents(ctx, page, dev, transform, cookie);
		}
		fz_catch(ctx)
		{
			dev->close_device = NULL; /* aborted run, don't warn about unclosed device */
			if (fz_caught(ctx) != FZ_ERROR_ABORT)
				fz_rethrow(ctx);
		}
	}
}

void
fz_run_page_annots(fz_context *ctx, fz_page *page, fz_device *dev, fz_matrix transform, fz_cookie *cookie)
{
	if (page && page->run_page_annots)
	{
		fz_try(ctx)
		{
			page->run_page_annots(ctx, page, dev, transform, cookie);
		}
		fz_catch(ctx)
		{
			dev->close_device = NULL; /* aborted run, don't warn about unclosed device */
			if (fz_caught(ctx) != FZ_ERROR_ABORT)
				fz_rethrow(ctx);
		}
	}
}

void
fz_run_page_widgets(fz_context *ctx, fz_page *page, fz_device *dev, fz_matrix transform, fz_cookie *cookie)
{
	if (page && page->run_page_widgets)
	{
		fz_try(ctx)
		{
			page->run_page_widgets(ctx, page, dev, transform, cookie);
		}
		fz_catch(ctx)
		{
			dev->close_device = NULL; /* aborted run, don't warn about unclosed device */
			if (fz_caught(ctx) != FZ_ERROR_ABORT)
				fz_rethrow(ctx);
		}
	}
}

void
fz_run_page(fz_context *ctx, fz_page *page, fz_device *dev, fz_matrix transform, fz_cookie *cookie)
{
	fz_run_page_contents(ctx, page, dev, transform, cookie);
	fz_run_page_annots(ctx, page, dev, transform, cookie);
	fz_run_page_widgets(ctx, page, dev, transform, cookie);
}

fz_page *
fz_new_page_of_size(fz_context *ctx, int size, fz_document *doc)
{
	fz_page *page = Memento_label(fz_calloc(ctx, 1, size), "fz_page");
	page->refs = 1;
	page->doc = fz_keep_document(ctx, doc);
	return page;
}

fz_page *
fz_keep_page(fz_context *ctx, fz_page *page)
{
	return fz_keep_imp(ctx, page, &page->refs);
}

fz_page *
fz_keep_page_locked(fz_context *ctx, fz_page *page)
{
	return fz_keep_imp_locked(ctx, page, &page->refs);
}

void
fz_drop_page(fz_context *ctx, fz_page *page)
{
	if (fz_drop_imp(ctx, page, &page->refs))
	{
		/* Remove page from the list of open pages */
		fz_lock(ctx, FZ_LOCK_ALLOC);
		if (page->next != NULL)
			page->next->prev = page->prev;
		if (page->prev != NULL)
			*page->prev = page->next;
		fz_unlock(ctx, FZ_LOCK_ALLOC);

		if (page->drop_page)
			page->drop_page(ctx, page);

		fz_drop_document(ctx, page->doc);

		fz_free(ctx, page);
	}
}

fz_transition *
fz_page_presentation(fz_context *ctx, fz_page *page, fz_transition *transition, float *duration)
{
	float dummy;
	if (duration)
		*duration = 0;
	else
		duration = &dummy;
	if (page && page->page_presentation && page)
		return page->page_presentation(ctx, page, transition, duration);
	return NULL;
}

fz_separations *
fz_page_separations(fz_context *ctx, fz_page *page)
{
	if (page && page->separations)
		return page->separations(ctx, page);
	return NULL;
}

int fz_page_uses_overprint(fz_context *ctx, fz_page *page)
{
	if (page && page->overprint)
		return page->overprint(ctx, page);
	return 0;
}

fz_link *fz_create_link(fz_context *ctx, fz_page *page, fz_rect bbox, const char *uri)
{
	if (page == NULL || uri == NULL)
		return NULL;
	if (page->create_link == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "This format of document does not support creating links");
	return page->create_link(ctx, page, bbox, uri);
}

void fz_delete_link(fz_context *ctx, fz_page *page, fz_link *link)
{
	if (page == NULL || link == NULL)
		return;
	if (page->delete_link == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "This format of document does not support deleting links");
	page->delete_link(ctx, page, link);
}

void fz_set_link_rect(fz_context *ctx, fz_link *link, fz_rect rect)
{
	if (link == NULL)
		return;
	if (link->set_rect_fn == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "This format of document does not support updating link bounds");
	link->set_rect_fn(ctx, link, rect);
}

void fz_set_link_uri(fz_context *ctx, fz_link *link, const char *uri)
{
	if (link == NULL)
		return;
	if (link->set_uri_fn == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "This format of document does not support updating link uri");
	link->set_uri_fn(ctx, link, uri);
}

void *
fz_process_opened_pages(fz_context *ctx, fz_document *doc, fz_process_opened_page_fn *process_opened_page, void *state)
{
	fz_page *page;
	fz_page *kept = NULL;
	fz_page *dropme = NULL;
	void *ret = NULL;

	fz_var(kept);
	fz_var(dropme);
	fz_var(page);
	fz_try(ctx)
	{
		/* We can only walk the page list while the alloc lock is taken, so gymnastics are required. */
		/* Loop invariant: at any point where we might throw, kept != NULL iff we are unlocked. */
		fz_lock(ctx, FZ_LOCK_ALLOC);
		for (page = doc->open; ret == NULL && page != NULL; page = page->next)
		{
			/* Keep an extra reference to the page so that no other thread can remove it. */
			kept = fz_keep_page_locked(ctx, page);
			fz_unlock(ctx, FZ_LOCK_ALLOC);
			/* Drop any extra reference we might still have to a previous page. */
			fz_drop_page(ctx, dropme);
			dropme = NULL;

			ret = process_opened_page(ctx, page, state);

			/* We can't drop kept here, because that would give us a race condition with
			 * us taking the lock and hoping that 'page' would still be valid. So remember it
			 * for dropping later. */
			dropme = kept;
			kept = NULL;
			fz_lock(ctx, FZ_LOCK_ALLOC);
		}
		/* unlock (and final drop of dropme) happens in the always. */
	}
	fz_always(ctx)
	{
		if (kept == NULL)
			fz_unlock(ctx, FZ_LOCK_ALLOC);
		fz_drop_page(ctx, kept);
		fz_drop_page(ctx, dropme);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return ret;
}







mupdf-1.21.1-source/source/fitz/draw-affine.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "draw-imp.h"

#include <math.h>
#include <float.h>
#include <assert.h>

/* Number of fraction bits for fixed point math */
#define PREC 14
#define MASK ((1<<PREC)-1)
#define ONE (1<<PREC)
#define HALF (1<<(PREC-1))
#define LIMIT (1<<(31-PREC))

typedef unsigned char byte;

typedef void (paintfn_t)(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop);

static fz_forceinline int lerp(int a, int b, int t)
{
	return a + (((b - a) * t) >> PREC);
}

static fz_forceinline int bilerp(int a, int b, int c, int d, int u, int v)
{
	return lerp(lerp(a, b, u), lerp(c, d, u), v);
}

static fz_forceinline const byte *sample_nearest(const byte *s, int w, int h, int str, int n, int u, int v)
{
	if (u < 0) u = 0;
	if (v < 0) v = 0;
	if (u >= (w>>PREC)) u = (w>>PREC) - 1;
	if (v >= (h>>PREC)) v = (h>>PREC) - 1;
	return s + v * str + u * n;
}

/* Blend premultiplied source image in constant alpha over destination */

static fz_forceinline void
template_affine_alpha_N_lerp(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int k;

	do
	{
		if (u + HALF >= 0 && u + ONE < sw && v + HALF >= 0 && v + ONE < sh)
		{
			int ui = u >> PREC;
			int vi = v >> PREC;
			int uf = u & MASK;
			int vf = v & MASK;
			const byte *a = sample_nearest(sp, sw, sh, ss, sn1+sa, ui, vi);
			const byte *b = sample_nearest(sp, sw, sh, ss, sn1+sa, ui+1, vi);
			const byte *c = sample_nearest(sp, sw, sh, ss, sn1+sa, ui, vi+1);
			const byte *d = sample_nearest(sp, sw, sh, ss, sn1+sa, ui+1, vi+1);
			int x = sa ? bilerp(a[sn1], b[sn1], c[sn1], d[sn1], uf, vf) : 255;
			int xa = sa ? fz_mul255(x, alpha) : alpha;
			if (xa != 0)
			{
				int t = 255 - xa;
				for (k = 0; k < sn1; k++)
				{
					int x = bilerp(a[k], b[k], c[k], d[k], uf, vf);
					dp[k] = fz_mul255(x, alpha) + fz_mul255(dp[k], t);
				}
				for (; k < dn1; k++)
					dp[k] = 0;
				if (da)
					dp[dn1] = xa + fz_mul255(dp[dn1], t);
				if (hp)
					hp[0] = x + fz_mul255(hp[0], 255 - x);
				if (gp)
					gp[0] = xa + fz_mul255(gp[0], t);
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_alpha_N_lerp_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	int k;

	do
	{
		if (u + HALF >= 0 && u + ONE < sw && v + HALF >= 0 && v + ONE < sh)
		{
			int ui = u >> PREC;
			int vi = v >> PREC;
			int uf = u & MASK;
			int vf = v & MASK;
			const byte *a = sample_nearest(sp, sw, sh, ss, sn1+sa, ui, vi);
			const byte *b = sample_nearest(sp, sw, sh, ss, sn1+sa, ui+1, vi);
			const byte *c = sample_nearest(sp, sw, sh, ss, sn1+sa, ui, vi+1);
			const byte *d = sample_nearest(sp, sw, sh, ss, sn1+sa, ui+1, vi+1);
			int x = sa ? bilerp(a[sn1], b[sn1], c[sn1], d[sn1], uf, vf) : 255;
			int xa = sa ? fz_mul255(x, alpha) : alpha;
			if (xa != 0)
			{
				int t = 255 - xa;
				for (k = 0; k < sn1; k++)
				{
					if (fz_overprint_component(eop, k))
					{
						int x = bilerp(a[k], b[k], c[k], d[k], uf, vf);
						dp[k] = fz_mul255(x, alpha) + fz_mul255(dp[k], t);
					}
				}
				for (; k < dn1; k++)
					if (fz_overprint_component(eop, k))
						dp[k] = 0;
				if (da)
					dp[dn1] = xa + fz_mul255(dp[dn1], t);
				if (hp)
					hp[0] = x + fz_mul255(hp[0], 255-x);
				if (gp)
					gp[0] = xa + fz_mul255(gp[0], t);
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

/* Special case code for gray -> rgb */
static fz_forceinline void
template_affine_alpha_g2rgb_lerp(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int alpha, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	do
	{
		if (u + HALF >= 0 && u + ONE < sw && v + HALF >= 0 && v + ONE < sh)
		{
			int ui = u >> PREC;
			int vi = v >> PREC;
			int uf = u & MASK;
			int vf = v & MASK;
			const byte *a = sample_nearest(sp, sw, sh, ss, 1+sa, ui, vi);
			const byte *b = sample_nearest(sp, sw, sh, ss, 1+sa, ui+1, vi);
			const byte *c = sample_nearest(sp, sw, sh, ss, 1+sa, ui, vi+1);
			const byte *d = sample_nearest(sp, sw, sh, ss, 1+sa, ui+1, vi+1);
			int y = sa ? bilerp(a[1], b[1], c[1], d[1], uf, vf) : 255;
			int ya = (sa ? fz_mul255(y, alpha) : alpha);
			if (ya != 0)
			{
				int x = bilerp(a[0], b[0], c[0], d[0], uf, vf);
				int t = 255 - ya;
				x = fz_mul255(x, alpha);
				dp[0] = x + fz_mul255(dp[0], t);
				dp[1] = x + fz_mul255(dp[1], t);
				dp[2] = x + fz_mul255(dp[2], t);
				if (da)
					dp[3] = ya + fz_mul255(dp[3], t);
				if (hp)
					hp[0] = y + fz_mul255(hp[0], 255 - y);
				if (gp)
					gp[0] = ya + fz_mul255(gp[0], t);
			}
		}
		dp += 3+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_alpha_N_near_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int k;
	int ui = u >> PREC;
	TRACK_FN();
	if (ui < 0 || ui >= sw)
		return;
	sp += ui * (sn1+sa);
	do
	{
		int vi = v >> PREC;
		if (vi >= 0 && vi < sh)
		{
			const byte *sample = sp + (vi * ss);
			int a = sa ? sample[sn1] : 255;
			int aa = (sa ? fz_mul255(a, alpha) : alpha);
			if (aa != 0)
			{
				int t = 255 - aa;
				for (k = 0; k < sn1; k++)
					dp[k] = fz_mul255(sample[k], alpha) + fz_mul255(dp[k], t);
				for (; k < dn1; k++)
					dp[k] = 0;
				if (da)
					dp[dn1] = aa + fz_mul255(dp[dn1], t);
				if (hp)
					hp[0] = a + fz_mul255(hp[0], 255 - a);
				if (gp)
					gp[0] = aa + fz_mul255(gp[0], t);
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_alpha_N_near_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int k;
	int vi = v >> PREC;
	if (vi < 0 || vi >= sh)
		return;
	sp += vi * ss;
	do
	{
		int ui = u >> PREC;
		if (ui >= 0 && ui < sw)
		{
			const byte *sample = sp + (ui * (sn1+sa));
			int a = sa ? sample[sn1] : 255;
			int aa = (sa ? fz_mul255(a, alpha) : alpha);
			if (aa != 0)
			{
				int t = 255 - aa;
				for (k = 0; k < sn1; k++)
					dp[k] = fz_mul255(sample[k], alpha) + fz_mul255(dp[k], t);
				for (; k < dn1; k++)
					dp[k] = 0;
				if (da)
					dp[dn1] = aa + fz_mul255(dp[dn1], t);
				if (hp)
					hp[0] = a + fz_mul255(hp[0], 255 - a);
				if (gp)
					gp[0] = aa + fz_mul255(gp[0], t);
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
	}
	while (--w);
}

static fz_forceinline void
template_affine_alpha_N_near(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int k;

	do
	{
		int ui = u >> PREC;
		int vi = v >> PREC;
		if (ui >= 0 && ui < sw && vi >= 0 && vi < sh)
		{
			const byte *sample = sp + (vi * ss) + (ui * (sn1+sa));
			int a = sa ? sample[sn1] : 255;
			int aa = (sa ? fz_mul255(a, alpha) : alpha);
			if (aa != 0)
			{
				int t = 255 - aa;
				for (k = 0; k < sn1; k++)
					dp[k] = fz_mul255(sample[k], alpha) + fz_mul255(dp[k], t);
				for (; k < dn1; k++)
					dp[k] = 0;
				if (da)
					dp[dn1] = aa + fz_mul255(dp[dn1], t);
				if (hp)
					hp[0] = a + fz_mul255(hp[0], 255 - a);
				if (gp)
					gp[0] = aa + fz_mul255(gp[0], t);
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_alpha_N_near_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	int k;

	do
	{
		int ui = u >> PREC;
		int vi = v >> PREC;
		if (ui >= 0 && ui < sw && vi >= 0 && vi < sh)
		{
			const byte *sample = sp + (vi * ss) + (ui * (sn1+sa));
			int a = sa ? sample[sn1] : 255;
			int aa = (sa ? fz_mul255(a, alpha) : alpha);
			if (aa != 0)
			{
				int t = 255 - aa;
				for (k = 0; k < sn1; k++)
					if (fz_overprint_component(eop, k))
						dp[k] = fz_mul255(sample[k], alpha) + fz_mul255(dp[k], t);
				for (; k < dn1; k++)
					if (fz_overprint_component(eop, k))
						dp[k] = 0;
				if (da)
					dp[dn1] = aa + fz_mul255(dp[dn1], t);
				if (hp)
					hp[0] = a + fz_mul255(hp[0], 255 - a);
				if (gp)
					gp[0] = aa + fz_mul255(gp[0], t);
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_alpha_g2rgb_near_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int alpha, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int ui = u >> PREC;
	if (ui < 0 || ui >= sw)
		return;
	sp += ui * (1+sa);
	do
	{
		int vi = v >> PREC;
		if (vi >= 0 && vi < sh)
		{
			const byte *sample = sp + (vi * ss);
			int x = fz_mul255(sample[0], alpha);
			int a = sa ? sample[1] : 255;
			int aa = (sa ? fz_mul255(a, alpha) : alpha);
			if (aa != 0)
			{
				int t = 255 - aa;
				dp[0] = x + fz_mul255(dp[0], t);
				dp[1] = x + fz_mul255(dp[1], t);
				dp[2] = x + fz_mul255(dp[2], t);
				if (da)
					dp[3] = aa + fz_mul255(dp[3], t);
				if (hp)
					hp[0] = a + fz_mul255(hp[0], 255 - a);
				if (gp)
					gp[0] = aa + fz_mul255(gp[0], t);
			}
		}
		dp += 3 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_alpha_g2rgb_near_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int alpha, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int vi = v >> PREC;
	if (vi < 0 || vi >= sh)
		return;
	sp += vi * ss;
	do
	{
		int ui = u >> PREC;
		if (ui >= 0 && ui < sw)
		{
			const byte *sample = sp + (ui * (1+sa));
			int x = fz_mul255(sample[0], alpha);
			int a = sa ? sample[1] : 255;
			int aa = (sa ? fz_mul255(a, alpha) : alpha);
			if (aa != 0)
			{
				int t = 255 - aa;
				dp[0] = x + fz_mul255(dp[0], t);
				dp[1] = x + fz_mul255(dp[1], t);
				dp[2] = x + fz_mul255(dp[2], t);
				if (da)
					dp[3] = aa + fz_mul255(dp[3], t);
				if (hp)
					hp[0] = a + fz_mul255(hp[0], 255 - a);
				if (gp)
					gp[0] = aa + fz_mul255(gp[0], t);
			}
		}
		dp += 3 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
	}
	while (--w);
}

static fz_forceinline void
template_affine_alpha_g2rgb_near(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int alpha, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	do
	{
		int ui = u >> PREC;
		int vi = v >> PREC;
		if (ui >= 0 && ui < sw && vi >= 0 && vi < sh)
		{
			const byte *sample = sp + (vi * ss) + (ui * (1+sa));
			int x = fz_mul255(sample[0], alpha);
			int a = sa ? sample[1] : 255;
			int aa = (sa ? fz_mul255(a, alpha): alpha);
			if (aa != 0)
			{
				int t = 255 - aa;
				dp[0] = x + fz_mul255(dp[0], t);
				dp[1] = x + fz_mul255(dp[1], t);
				dp[2] = x + fz_mul255(dp[2], t);
				if (da)
					dp[3] = aa + fz_mul255(dp[3], t);
				if (hp)
					hp[0] = a + fz_mul255(hp[0], 255 - a);
				if (gp)
					gp[0] = aa + fz_mul255(gp[0], t);
			}
		}
		dp += 3 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

/* Blend premultiplied source image over destination */
static fz_forceinline void
template_affine_N_lerp(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int k;

	do
	{
		if (u + HALF >= 0 && u + ONE < sw && v + HALF >= 0 && v + ONE < sh)
		{
			int ui = u >> PREC;
			int vi = v >> PREC;
			int uf = u & MASK;
			int vf = v & MASK;
			const byte *a = sample_nearest(sp, sw, sh, ss, sn1+sa, ui, vi);
			const byte *b = sample_nearest(sp, sw, sh, ss, sn1+sa, ui+1, vi);
			const byte *c = sample_nearest(sp, sw, sh, ss, sn1+sa, ui, vi+1);
			const byte *d = sample_nearest(sp, sw, sh, ss, sn1+sa, ui+1, vi+1);
			int y = sa ? bilerp(a[sn1], b[sn1], c[sn1], d[sn1], uf, vf) : 255;
			if (y != 0)
			{
				int t = 255 - y;
				for (k = 0; k < sn1; k++)
				{
					int x = bilerp(a[k], b[k], c[k], d[k], uf, vf);
					dp[k] = x + fz_mul255(dp[k], t);
				}
				for (; k < dn1; k++)
					dp[k] = 0;
				if (da)
					dp[dn1] = y + fz_mul255(dp[dn1], t);
				if (hp)
					hp[0] = y + fz_mul255(hp[0], t);
				if (gp)
					gp[0] = y + fz_mul255(gp[0], t);
			}
		}
		dp += dn1 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_N_lerp_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	int k;

	do
	{
		if (u + HALF >= 0 && u + ONE < sw && v + HALF >= 0 && v + ONE < sh)
		{
			int ui = u >> PREC;
			int vi = v >> PREC;
			int uf = u & MASK;
			int vf = v & MASK;
			const byte *a = sample_nearest(sp, sw, sh, ss, sn1+sa, ui, vi);
			const byte *b = sample_nearest(sp, sw, sh, ss, sn1+sa, ui+1, vi);
			const byte *c = sample_nearest(sp, sw, sh, ss, sn1+sa, ui, vi+1);
			const byte *d = sample_nearest(sp, sw, sh, ss, sn1+sa, ui+1, vi+1);
			int y = sa ? bilerp(a[sn1], b[sn1], c[sn1], d[sn1], uf, vf) : 255;
			if (y != 0)
			{
				int t = 255 - y;
				for (k = 0; k < sn1; k++)
					if (fz_overprint_component(eop, k))
					{
						int x = bilerp(a[k], b[k], c[k], d[k], uf, vf);
						dp[k] = x + fz_mul255(dp[k], t);
					}
				for (; k < dn1; k++)
					if (fz_overprint_component(eop, k))
						dp[k] = 0;
				if (da)
					dp[dn1] = y + fz_mul255(dp[dn1], t);
				if (hp)
					hp[0] = y + fz_mul255(hp[0], t);
				if (gp)
					gp[0] = y + fz_mul255(gp[0], t);
			}
		}
		dp += dn1 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_solid_g2rgb_lerp(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	do
	{
		if (u + HALF >= 0 && u + ONE < sw && v + HALF >= 0 && v + ONE < sh)
		{
			int ui = u >> PREC;
			int vi = v >> PREC;
			int uf = u & MASK;
			int vf = v & MASK;
			const byte *a = sample_nearest(sp, sw, sh, ss, 1+sa, ui, vi);
			const byte *b = sample_nearest(sp, sw, sh, ss, 1+sa, ui+1, vi);
			const byte *c = sample_nearest(sp, sw, sh, ss, 1+sa, ui, vi+1);
			const byte *d = sample_nearest(sp, sw, sh, ss, 1+sa, ui+1, vi+1);
			int y = (sa ? bilerp(a[1], b[1], c[1], d[1], uf, vf) : 255);
			if (y != 0)
			{
				int t = 255 - y;
				int x = bilerp(a[0], b[0], c[0], d[0], uf, vf);
				dp[0] = x + fz_mul255(dp[0], t);
				dp[1] = x + fz_mul255(dp[1], t);
				dp[2] = x + fz_mul255(dp[2], t);
				if (da)
					dp[3] = y + fz_mul255(dp[3], t);
				if (hp)
					hp[0] = y + fz_mul255(hp[0], t);
				if (gp)
					gp[0] = y + fz_mul255(gp[0], t);
			}
		}
		dp += 3 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_N_near_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int k;
	int ui = u >> PREC;
	if (ui < 0 || ui >= sw)
		return;
	sp += ui*(sn1+sa);
	do
	{
		int vi = v >> PREC;
		if (vi >= 0 && vi < sh)
		{
			const byte *sample = sp + (vi * ss);
			int a = (sa ? sample[sn1] : 255);
			/* If a is 0, then sample[k] = 0 for all k, as premultiplied */
			if (a != 0)
			{
				int t = 255 - a;
				if (t == 0)
				{
					if (dn1+da == 4 && dn1+sa == 4)
					{
						*(int32_t *)dp = *(int32_t *)sample;
					}
					else
					{
						dp[0] = sample[0];
						if (sn1 > 1)
							dp[1] = sample[1];
						if (sn1 > 2)
							dp[2] = sample[2];
						for (k = 3; k < sn1; k++)
							dp[k] = sample[k];
						for (k = sn1; k < dn1; k++)
							dp[k] = 0;
						if (da)
							dp[dn1] = a;
					}
					if (hp)
						hp[0] = a;
					if (gp)
						gp[0] = a;
				}
				else
				{
					for (k = 0; k < sn1; k++)
						dp[k] = sample[k] + fz_mul255(dp[k], t);
					for (; k < dn1; k++)
						dp[k] = 0;
					if (da)
						dp[dn1] = a + fz_mul255(dp[dn1], t);
					if (hp)
						hp[0] = a + fz_mul255(hp[0], t);
					if (gp)
						gp[0] = a + fz_mul255(gp[0], t);
				}
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_N_near_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int k;
	int vi = v >> PREC;
	if (vi < 0 || vi >= sh)
		return;
	sp += vi * ss;
	do
	{
		int ui = u >> PREC;
		if (ui >= 0 && ui < sw)
		{
			const byte *sample = sp + (ui * (sn1+sa));
			int a = sa ? sample[sn1] : 255;
			/* If a is 0, then sample[k] = 0 for all k, as premultiplied */
			if (a != 0)
			{
				int t = 255 - a;
				if (t == 0)
				{
					if (dn1+da == 4 && sn1+sa == 4)
					{
						*(int32_t *)dp = *(int32_t *)sample;
					}
					else
					{
						dp[0] = sample[0];
						if (sn1 > 1)
							dp[1] = sample[1];
						if (sn1 > 2)
							dp[2] = sample[2];
						for (k = 3; k < sn1; k++)
							dp[k] = sample[k];
						for (k = sn1; k < dn1; k++)
							dp[k] = 0;
						if (da)
							dp[dn1] = a;
					}
					if (hp)
						hp[0] = a;
					if (gp)
						gp[0] = a;
				}
				else
				{
					for (k = 0; k < sn1; k++)
						dp[k] = sample[k] + fz_mul255(dp[k], t);
					for (; k < dn1; k++)
						dp[k] = 0;
					if (da)
						dp[dn1] = a + fz_mul255(dp[dn1], t);
					if (hp)
						hp[0] = a + fz_mul255(hp[0], t);
					if (gp)
						gp[0] = a + fz_mul255(gp[0], t);
				}
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
	}
	while (--w);
}

static fz_forceinline void
template_affine_N_near(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int k;

	do
	{
		int ui = u >> PREC;
		int vi = v >> PREC;
		if (ui >= 0 && ui < sw && vi >= 0 && vi < sh)
		{
			const byte *sample = sp + (vi * ss) + (ui * (sn1+sa));
			int a = sa ? sample[sn1] : 255;
			/* If a is 0, then sample[k] = 0 for all k, as premultiplied */
			if (a != 0)
			{
				int t = 255 - a;
				if (t == 0)
				{
					if (dn1+da == 4 && sn1+sa == 4)
					{
						*(int32_t *)dp = *(int32_t *)sample;
					}
					else
					{
						dp[0] = sample[0];
						if (sn1 > 1)
							dp[1] = sample[1];
						if (sn1 > 2)
							dp[2] = sample[2];
						for (k = 3; k < sn1; k++)
							dp[k] = sample[k];
						for (; k < dn1; k++)
							dp[k] = 0;
						if (da)
							dp[dn1] = a;
					}
					if (hp)
						hp[0] = a;
					if (gp)
						gp[0] = a;
				}
				else
				{
					for (k = 0; k < sn1; k++)
						dp[k] = sample[k] + fz_mul255(dp[k], t);
					for (; k < dn1; k++)
						dp[k] = 0;
					if (da)
						dp[dn1] = a + fz_mul255(dp[dn1], t);
					if (hp)
						hp[0] = a + fz_mul255(hp[0], t);
					if (gp)
						gp[0] = a + fz_mul255(gp[0], t);
				}
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_N_near_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	int k;

	do
	{
		int ui = u >> PREC;
		int vi = v >> PREC;
		if (ui >= 0 && ui < sw && vi >= 0 && vi < sh)
		{
			const byte *sample = sp + (vi * ss) + (ui * (sn1+sa));
			int a = sa ? sample[sn1] : 255;
			/* If a is 0, then sample[k] = 0 for all k, as premultiplied */
			if (a != 0)
			{
				int t = 255 - a;
				if (t == 0)
				{
					if (fz_overprint_component(eop, 0))
						dp[0] = sample[0];
					if (sn1 > 1)
						if (fz_overprint_component(eop, 1))
							dp[1] = sample[1];
					if (sn1 > 2)
						if (fz_overprint_component(eop, 2))
							dp[2] = sample[2];
					for (k = 3; k < sn1; k++)
						if (fz_overprint_component(eop, k))
							dp[k] = sample[k];
					for (; k < dn1; k++)
						if (fz_overprint_component(eop, k))
							dp[k] = 0;
					if (da)
						dp[dn1] = a;
					if (hp)
						hp[0] = a;
					if (gp)
						gp[0] = a;
				}
				else
				{
					for (k = 0; k < sn1; k++)
						if (fz_overprint_component(eop, k))
							dp[k] = sample[k] + fz_mul255(dp[k], t);
					for (; k < dn1; k++)
						if (fz_overprint_component(eop, k))
							dp[k] = 0;
					if (da)
						dp[dn1] = a + fz_mul255(dp[dn1], t);
					if (hp)
						hp[0] = a + fz_mul255(hp[0], t);
					if (gp)
						gp[0] = a + fz_mul255(gp[0], t);
				}
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_solid_g2rgb_near_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int ui = u >> PREC;
	if (ui < 0 || ui >= sw)
		return;
	sp += ui * (1+sa);
	do
	{
		int vi = v >> PREC;
		if (vi >= 0 && vi < sh)
		{
			const byte *sample = sp + (vi * ss);
			int a = (sa ? sample[1] : 255);
			if (a != 0)
			{
				int x = sample[0];
				int t = 255 - a;
				if (t == 0)
				{
					dp[0] = x;
					dp[1] = x;
					dp[2] = x;
					if (da)
						dp[3] = a;
					if (hp)
						hp[0] = a;
					if (gp)
						gp[0] = a;
				}
				else
				{
					dp[0] = x + fz_mul255(dp[0], t);
					dp[1] = x + fz_mul255(dp[1], t);
					dp[2] = x + fz_mul255(dp[2], t);
					if (da)
						dp[3] = a + fz_mul255(dp[3], t);
					if (hp)
						hp[0] = a + fz_mul255(hp[0], t);
					if (gp)
						gp[0] = a + fz_mul255(gp[0], t);
				}
			}
		}
		dp += 3 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_solid_g2rgb_near_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int vi = v >> PREC;
	if (vi < 0 || vi >= sh)
		return;
	sp += vi * ss;
	do
	{
		int ui = u >> PREC;
		if (ui >= 0 && ui < sw)
		{
			const byte *sample = sp + (ui * (1+sa));
			int a = (sa ? sample[1] : 255);
			if (a != 0)
			{
				int x = sample[0];
				int t = 255 - a;
				if (t == 0)
				{
					dp[0] = x;
					dp[1] = x;
					dp[2] = x;
					if (da)
						dp[3] = a;
					if (hp)
						hp[0] = a;
					if (gp)
						gp[0] = a;
				}
				else
				{
					dp[0] = x + fz_mul255(dp[0], t);
					dp[1] = x + fz_mul255(dp[1], t);
					dp[2] = x + fz_mul255(dp[2], t);
					if (da)
						dp[3] = a + fz_mul255(dp[3], t);
					if (hp)
						hp[0] = a + fz_mul255(hp[0], t);
					if (gp)
						gp[0] = a + fz_mul255(gp[0], t);
				}
			}
		}
		dp += 3 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
	}
	while (--w);
}

static fz_forceinline void
template_affine_solid_g2rgb_near(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	do
	{
		int ui = u >> PREC;
		int vi = v >> PREC;
		if (ui >= 0 && ui < sw && vi >= 0 && vi < sh)
		{
			const byte *sample = sp + (vi * ss) + (ui * (1+sa));
			int a = sa ? sample[1] : 255;
			if (a != 0)
			{
				int x = sample[0];
				int t = 255 - a;
				if (t == 0)
				{
					dp[0] = x;
					dp[1] = x;
					dp[2] = x;
					if (da)
						dp[3] = a;
					if (hp)
						hp[0] = a;
					if (gp)
						gp[0] = a;
				}
				else
				{
					dp[0] = x + fz_mul255(dp[0], t);
					dp[1] = x + fz_mul255(dp[1], t);
					dp[2] = x + fz_mul255(dp[2], t);
					if (da)
						dp[3] = a + fz_mul255(dp[3], t);
					if (hp)
						hp[0] = a + fz_mul255(hp[0], t);
					if (gp)
						gp[0] = a + fz_mul255(gp[0], t);
				}
			}
		}
		dp += 3 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

/* Blend non-premultiplied color in source image mask over destination */

static fz_forceinline void
template_affine_color_N_lerp(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int u, int v, int fa, int fb, int w, int dn1, int sn1, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int sa = color[dn1];
	int k;

	do
	{
		if (u + HALF >= 0 && u + ONE < sw && v + HALF >= 0 && v + ONE < sh)
		{
			int ui = u >> PREC;
			int vi = v >> PREC;
			int uf = u & MASK;
			int vf = v & MASK;
			const byte *a = sample_nearest(sp, sw, sh, ss, 1, ui, vi);
			const byte *b = sample_nearest(sp, sw, sh, ss, 1, ui+1, vi);
			const byte *c = sample_nearest(sp, sw, sh, ss, 1, ui, vi+1);
			const byte *d = sample_nearest(sp, sw, sh, ss, 1, ui+1, vi+1);
			int ma = bilerp(a[0], b[0], c[0], d[0], uf, vf);
			int masa = FZ_COMBINE(FZ_EXPAND(ma), sa);
			if (masa != 0)
			{
				for (k = 0; k < dn1; k++)
					dp[k] = FZ_BLEND(color[k], dp[k], masa);
				if (da)
					dp[dn1] = FZ_BLEND(255, dp[dn1], masa);
				if (hp)
					hp[0] = FZ_BLEND(255, hp[0], ma);
				if (gp)
					gp[0] = FZ_BLEND(255, gp[0], masa);
			}
		}
		dp += dn1 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_color_N_lerp_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int u, int v, int fa, int fb, int w, int dn1, int sn1, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	int sa = color[dn1];
	int k;

	do
	{
		if (u + HALF >= 0 && u + ONE < sw && v + HALF >= 0 && v + ONE < sh)
		{
			int ui = u >> PREC;
			int vi = v >> PREC;
			int uf = u & MASK;
			int vf = v & MASK;
			const byte *a = sample_nearest(sp, sw, sh, ss, 1, ui, vi);
			const byte *b = sample_nearest(sp, sw, sh, ss, 1, ui+1, vi);
			const byte *c = sample_nearest(sp, sw, sh, ss, 1, ui, vi+1);
			const byte *d = sample_nearest(sp, sw, sh, ss, 1, ui+1, vi+1);
			int ma = bilerp(a[0], b[0], c[0], d[0], uf, vf);
			int masa = FZ_COMBINE(FZ_EXPAND(ma), sa);
			if (masa != 0)
			{
				for (k = 0; k < dn1; k++)
					if (fz_overprint_component(eop, k))
						dp[k] = FZ_BLEND(color[k], dp[k], masa);
				if (da)
					dp[dn1] = FZ_BLEND(255, dp[dn1], masa);
				if (hp)
					hp[0] = FZ_BLEND(255, hp[0], ma);
				if (gp)
					gp[0] = FZ_BLEND(255, gp[0], masa);
			}
		}
		dp += dn1 + da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_color_N_near(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int u, int v, int fa, int fb, int w, int dn1, int sn1, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp)
{
	int sa = color[dn1];
	int k;

	do
	{
		int ui = u >> PREC;
		int vi = v >> PREC;
		if (ui >= 0 && ui < sw && vi >= 0 && vi < sh)
		{
			int ma = sp[vi * ss + ui];
			int masa = FZ_COMBINE(FZ_EXPAND(ma), sa);
			if (masa)
			{
				for (k = 0; k < dn1; k++)
					dp[k] = FZ_BLEND(color[k], dp[k], masa);
				if (da)
					dp[dn1] = FZ_BLEND(255, dp[dn1], masa);
				if (hp)
					hp[0] = FZ_BLEND(255, hp[0], ma);
				if (gp)
					gp[0] = FZ_BLEND(255, gp[0], masa);
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static fz_forceinline void
template_affine_color_N_near_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int u, int v, int fa, int fb, int w, int dn1, int sn1, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	int sa = color[dn1];
	int k;

	do
	{
		int ui = u >> PREC;
		int vi = v >> PREC;
		if (ui >= 0 && ui < sw && vi >= 0 && vi < sh)
		{
			int ma = sp[vi * ss + ui];
			int masa = FZ_COMBINE(FZ_EXPAND(ma), sa);
			if (masa)
			{
				for (k = 0; k < dn1; k++)
					if (fz_overprint_component(eop, k))
						dp[k] = FZ_BLEND(color[k], dp[k], masa);
				if (da)
					dp[dn1] = FZ_BLEND(255, dp[dn1], masa);
				if (hp)
					hp[0] = FZ_BLEND(255, hp[0], ma);
				if (gp)
					gp[0] = FZ_BLEND(255, gp[0], masa);
			}
		}
		dp += dn1+da;
		if (hp)
			hp++;
		if (gp)
			gp++;
		u += fa;
		v += fb;
	}
	while (--w);
}

static void
paint_affine_lerp_da_sa_0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 0, 0, hp, gp);
}

static void
paint_affine_lerp_da_sa_alpha_0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 0, 0, alpha, hp, gp);
}

static void
paint_affine_lerp_da_0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 0, 0, hp, gp);
}

static void
paint_affine_lerp_da_alpha_0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 0, 0, alpha, hp, gp);
}

static void
paint_affine_lerp_da_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_lerp_da_alpha_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_lerp_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_lerp_alpha_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

#if FZ_PLOTTERS_G
static void
paint_affine_lerp_da_sa_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_lerp_da_sa_alpha_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_lerp_sa_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_lerp_sa_alpha_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}
#endif /* FZ_PLOTTERS_G */

#if FZ_PLOTTERS_RGB
static void
paint_affine_lerp_da_sa_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_lerp_da_sa_alpha_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_lerp_da_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_lerp_da_alpha_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_lerp_sa_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_lerp_sa_alpha_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_lerp_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_lerp_alpha_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
static void
paint_affine_lerp_da_sa_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_lerp_da_sa_alpha_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_lerp_da_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_lerp_da_alpha_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_lerp_sa_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_lerp_sa_alpha_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_lerp_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_lerp_alpha_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}
#endif /* FZ_PLOTTERS_CMYK */

#if FZ_PLOTTERS_N
static void
paint_affine_lerp_da_sa_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_lerp_da_sa_alpha_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_lerp_da_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_lerp_da_alpha_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_lerp_sa_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_lerp_sa_alpha_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_lerp_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_lerp_alpha_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}
#endif /* FZ_PLOTTERS_N */

#if FZ_ENABLE_SPOT_RENDERING
static void
paint_affine_lerp_N_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_lerp_op(dp, da, sp, sw, sh, ss, sa, u, v, fa, fb, w, dn, sn, hp, gp, eop);
}

static void
paint_affine_lerp_alpha_N_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_lerp_op(dp, da, sp, sw, sh, ss, sa, u, v, fa, fb, w, dn, sn, alpha, hp, gp, eop);
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

static paintfn_t *
fz_paint_affine_lerp(int da, int sa, int fa, int fb, int n, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
#if FZ_ENABLE_SPOT_RENDERING
	if (fz_overprint_required(eop))
	{
		if (alpha == 255)
			return paint_affine_lerp_N_op;
		else if (alpha > 0)
			return paint_affine_lerp_alpha_N_op;
		else
			return NULL;
	}
#endif /* FZ_ENABLE_SPOT_RENDERING */

	switch(n)
	{
	case 0:
		if (da)
		{
			if (sa)
			{
				if (alpha == 255)
					return paint_affine_lerp_da_sa_0;
				else if (alpha > 0)
					return paint_affine_lerp_da_sa_alpha_0;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_lerp_da_0;
				else if (alpha > 0)
					return paint_affine_lerp_da_alpha_0;
			}
		}
		break;

	case 1:
		if (sa)
		{
#if FZ_PLOTTERS_G
			if (da)
			{
				if (alpha == 255)
					return paint_affine_lerp_da_sa_1;
				else if (alpha > 0)
					return paint_affine_lerp_da_sa_alpha_1;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_lerp_sa_1;
				else if (alpha > 0)
					return paint_affine_lerp_sa_alpha_1;
			}
#else
			goto fallback;
#endif /* FZ_PLOTTERS_H */
		}
		else
		{
			if (da)
			{
				if (alpha == 255)
					return paint_affine_lerp_da_1;
				else if (alpha > 0)
					return paint_affine_lerp_da_alpha_1;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_lerp_1;
				else if (alpha > 0)
					return paint_affine_lerp_alpha_1;
			}
		}
		break;

#if FZ_PLOTTERS_RGB
	case 3:
		if (da)
		{
			if (sa)
			{
				if (alpha == 255)
					return paint_affine_lerp_da_sa_3;
				else if (alpha > 0)
					return paint_affine_lerp_da_sa_alpha_3;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_lerp_da_3;
				else if (alpha > 0)
					return paint_affine_lerp_da_alpha_3;
			}
		}
		else
		{
			if (sa)
			{
				if (alpha == 255)
					return paint_affine_lerp_sa_3;
				else if (alpha > 0)
					return paint_affine_lerp_sa_alpha_3;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_lerp_3;
				else if (alpha > 0)
					return paint_affine_lerp_alpha_3;
			}
		}
		break;
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
	case 4:
		if (da)
		{
			if (sa)
			{
				if (alpha == 255)
					return paint_affine_lerp_da_sa_4;
				else if (alpha > 0)
					return paint_affine_lerp_da_sa_alpha_4;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_lerp_da_4;
				else if (alpha > 0)
					return paint_affine_lerp_da_alpha_4;
			}
		}
		else
		{
			if (sa)
			{
				if (alpha == 255)
					return paint_affine_lerp_sa_4;
				else if (alpha > 0)
					return paint_affine_lerp_sa_alpha_4;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_lerp_4;
				else if (alpha > 0)
					return paint_affine_lerp_alpha_4;
			}
		}
		break;
#endif /* FZ_PLOTTERS_CMYK */

#if !FZ_PLOTTERS_G
fallback:
#endif /* FZ_PLOTTERS_G */
	default:
#if FZ_PLOTTERS_N
		if (da)
		{
			if (sa)
			{
				if (alpha == 255)
					return paint_affine_lerp_da_sa_N;
				else if (alpha > 0)
					return paint_affine_lerp_da_sa_alpha_N;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_lerp_da_N;
				else if (alpha > 0)
					return paint_affine_lerp_da_alpha_N;
			}
		}
		else
		{
			if (sa)
			{
				if (alpha == 255)
					return paint_affine_lerp_sa_N;
				else if (alpha > 0)
					return paint_affine_lerp_sa_alpha_N;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_lerp_N;
				else if (alpha > 0)
					return paint_affine_lerp_alpha_N;
			}
		}
#endif /* FZ_PLOTTERS_N */
		break;
	}
	return NULL;
}

#if FZ_ENABLE_SPOT_RENDERING
static paintfn_t *
fz_paint_affine_lerp_spots(int da, int sa, int fa, int fb, int dn, int sn, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	if (fz_overprint_required(eop))
	{
		if (alpha == 255)
			return paint_affine_lerp_N_op;
		else if (alpha > 0)
			return paint_affine_lerp_alpha_N_op;
	}
	else if (da)
	{
		if (sa)
		{
			if (alpha == 255)
				return paint_affine_lerp_da_sa_N;
			else if (alpha > 0)
				return paint_affine_lerp_da_sa_alpha_N;
		}
		else
		{
			if (alpha == 255)
				return paint_affine_lerp_da_N;
			else if (alpha > 0)
				return paint_affine_lerp_da_alpha_N;
		}
	}
	else
	{
		if (sa)
		{
			if (alpha == 255)
				return paint_affine_lerp_sa_N;
			else if (alpha > 0)
				return paint_affine_lerp_sa_alpha_N;
		}
		else
		{
			if (alpha == 255)
				return paint_affine_lerp_N;
			else if (alpha > 0)
				return paint_affine_lerp_alpha_N;
		}
	}
	return NULL;
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

#if FZ_PLOTTERS_RGB
static void
paint_affine_lerp_da_sa_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_lerp_da_sa_g2rgb_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_lerp(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_lerp_da_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_lerp_da_g2rgb_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_lerp(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_lerp_sa_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_lerp(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_lerp_sa_g2rgb_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_lerp(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_lerp_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_lerp(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_lerp_g2rgb_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_lerp(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, alpha, hp, gp);
}

static paintfn_t *
fz_paint_affine_g2rgb_lerp(int da, int sa, int fa, int fb, int n, int alpha)
{
	if (da)
	{
		if (sa)
		{
			if (alpha == 255)
				return paint_affine_lerp_da_sa_g2rgb;
			else if (alpha > 0)
				return paint_affine_lerp_da_sa_g2rgb_alpha;
		}
		else
		{
			if (alpha == 255)
				return paint_affine_lerp_da_g2rgb;
			else if (alpha > 0)
				return paint_affine_lerp_da_g2rgb_alpha;
		}
	}
	else
	{
		if (sa)
		{
			if (alpha == 255)
				return paint_affine_lerp_sa_g2rgb;
			else if (alpha > 0)
				return paint_affine_lerp_sa_g2rgb_alpha;
		}
		else
		{
			if (alpha == 255)
				return paint_affine_lerp_g2rgb;
			else if (alpha > 0)
				return paint_affine_lerp_g2rgb_alpha;
		}
	}
	return NULL;
}
#endif /* FZ_PLOTTERS_RGB */

static void
paint_affine_near_da_sa_0_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 0, 0, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_0_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 0, 0, alpha, hp, gp);
}

static void
paint_affine_near_da_0_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 0, 0, hp, gp);
}

static void
paint_affine_near_da_alpha_0_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 0, 0, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_0_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 0, 0, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_0_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 0, 0, alpha, hp, gp);
}

static void
paint_affine_near_da_0_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 0, 0, hp, gp);
}

static void
paint_affine_near_da_alpha_0_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 0, 0, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 0, 0, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 0, 0, alpha, hp, gp);
}

static void
paint_affine_near_da_0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 0, 0, hp, gp);
}

static void
paint_affine_near_da_alpha_0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 0, 0, alpha, hp, gp);
}

static void
paint_affine_near_1_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int snn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_1_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_alpha_1_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_near_alpha_1_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_near_alpha_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_near_da_1_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_da_alpha_1_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_near_da_1_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_da_alpha_1_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_near_da_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_da_alpha_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

#if FZ_PLOTTERS_G
static void
paint_affine_near_da_sa_1_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_1_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_near_sa_1_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_sa_alpha_1_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_1_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_1_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_near_sa_alpha_1_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_sa_1_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}

static void
paint_affine_near_sa_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, hp, gp);
}

static void
paint_affine_near_sa_alpha_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 1, 1, alpha, hp, gp);
}
#endif /* FZ_PLOTTERS_G */

#if FZ_PLOTTERS_RGB
static void
paint_affine_near_da_sa_3_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_3_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_da_3_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_da_alpha_3_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_sa_3_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_sa_alpha_3_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_3_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_alpha_3_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_3_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_3_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_da_3_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_da_alpha_3_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_sa_alpha_3_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_alpha_3_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_3_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_sa_3_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_da_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_sa_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_da_alpha_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_sa_alpha_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}

static void
paint_affine_near_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, hp, gp);
}

static void
paint_affine_near_alpha_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 3, 3, alpha, hp, gp);
}
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
static void
paint_affine_near_da_sa_4_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_4_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_da_4_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_da_alpha_4_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_sa_4_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_sa_alpha_4_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_4_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_alpha_4_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_4_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_4_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_da_4_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_da_alpha_4_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_sa_4_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_sa_alpha_4_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_4_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_alpha_4_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_da_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_da_alpha_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_sa_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_sa_alpha_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}

static void
paint_affine_near_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, hp, gp);
}

static void
paint_affine_near_alpha_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, 4, 4, alpha, hp, gp);
}
#endif /* FZ_PLOTTERS_CMYK */

#if FZ_PLOTTERS_N
static void
paint_affine_near_da_sa_N_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_N_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_da_N_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_da_alpha_N_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_sa_N_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_sa_alpha_N_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_N_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fa0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_alpha_N_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fa0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_N_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_N_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_da_N_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_da_alpha_N_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_sa_N_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_sa_alpha_N_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_N_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_fb0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_alpha_N_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_fb0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_da_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_da_alpha_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_sa_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_sa_alpha_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}

static void
paint_affine_near_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, hp, gp);
}

static void
paint_affine_near_alpha_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, dn, sn, alpha, hp, gp);
}
#endif /* FZ_PLOTTERS_N */

#if FZ_ENABLE_SPOT_RENDERING
static void
paint_affine_near_N_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_N_near_op(dp, da, sp, sw, sh, ss, sa, u, v, fa, fb, w, dn, sn, hp, gp, eop);
}

static void
paint_affine_near_alpha_N_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_N_near_op(dp, da, sp, sw, sh, ss, sa, u, v, fa, fb, w, dn, sn, alpha, hp, gp, eop);
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

static paintfn_t *
fz_paint_affine_near(int da, int sa, int fa, int fb, int n, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
#if FZ_ENABLE_SPOT_RENDERING
	if (fz_overprint_required(eop))
	{
		if (alpha == 255)
			return paint_affine_near_N_op;
		else if (alpha > 0)
			return paint_affine_near_alpha_N_op;
		else
			return NULL;
	}
#endif /* FZ_ENABLE_SPOT_RENDERING */
	switch(n)
	{
	case 0:
		if (da)
		{
			if (sa)
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_da_sa_0_fa0;
					else if (fb == 0)
						return paint_affine_near_da_sa_0_fb0;
					else
						return paint_affine_near_da_sa_0;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_da_sa_alpha_0_fa0;
					else if (fb == 0)
						return paint_affine_near_da_sa_alpha_0_fb0;
					else
						return paint_affine_near_da_sa_alpha_0;
				}
			}
			else
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_da_0_fa0;
					else if (fb == 0)
						return paint_affine_near_da_0_fb0;
					else
						return paint_affine_near_da_0;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_da_alpha_0_fa0;
					else if (fb == 0)
						return paint_affine_near_da_alpha_0_fb0;
					else
						return paint_affine_near_da_alpha_0;
				}
			}
		}
		break;

	case 1:
		if (sa)
		{
#if FZ_PLOTTERS_G
			if (da)
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_da_sa_1_fa0;
					else if (fb == 0)
						return paint_affine_near_da_sa_1_fb0;
					else
						return paint_affine_near_da_sa_1;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_da_sa_alpha_1_fa0;
					else if (fb == 0)
						return paint_affine_near_da_sa_alpha_1_fb0;
					else
						return paint_affine_near_da_sa_alpha_1;
				}
			}
			else
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_sa_1_fa0;
					else if (fb == 0)
						return paint_affine_near_sa_1_fb0;
					else
						return paint_affine_near_sa_1;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_sa_alpha_1_fa0;
					else if (fb == 0)
						return paint_affine_near_sa_alpha_1_fb0;
					else
						return paint_affine_near_sa_alpha_1;
				}
			}
#else
			goto fallback;
#endif /* FZ_PLOTTERS_G */
		}
		else
		{
			if (da)
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_da_1_fa0;
					else if (fb == 0)
						return paint_affine_near_da_1_fb0;
					else
						return paint_affine_near_da_1;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_da_alpha_1_fa0;
					else if (fb == 0)
						return paint_affine_near_da_alpha_1_fb0;
					else
						return paint_affine_near_da_alpha_1;
				}
			}
			else
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_1_fa0;
					else if (fb == 0)
						return paint_affine_near_1_fb0;
					else
						return paint_affine_near_1;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_alpha_1_fa0;
					else if (fb == 0)
						return paint_affine_near_alpha_1_fb0;
					else
						return paint_affine_near_alpha_1;
				}
			}
		}
		break;

#if FZ_PLOTTERS_RGB
	case 3:
		if (da)
		{
			if (sa)
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_da_sa_3_fa0;
					else if (fb == 0)
						return paint_affine_near_da_sa_3_fb0;
					else
						return paint_affine_near_da_sa_3;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_da_sa_alpha_3_fa0;
					else if (fb == 0)
						return paint_affine_near_da_sa_alpha_3_fb0;
					else
						return paint_affine_near_da_sa_alpha_3;
				}
			}
			else
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_da_3_fa0;
					else if (fb == 0)
						return paint_affine_near_da_3_fb0;
					else
						return paint_affine_near_da_3;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_da_alpha_3_fa0;
					else if (fb == 0)
						return paint_affine_near_da_alpha_3_fb0;
					else
						return paint_affine_near_da_alpha_3;
				}
			}
		}
		else
		{
			if (sa)
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_sa_3_fa0;
					else if (fb == 0)
						return paint_affine_near_sa_3_fb0;
					else
						return paint_affine_near_sa_3;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_sa_alpha_3_fa0;
					else if (fb == 0)
						return paint_affine_near_sa_alpha_3_fb0;
					else
						return paint_affine_near_sa_alpha_3;
				}
			}
			else
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_3_fa0;
					else if (fb == 0)
						return paint_affine_near_3_fb0;
					else
						return paint_affine_near_3;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_alpha_3_fa0;
					else if (fb == 0)
						return paint_affine_near_alpha_3_fb0;
					else
						return paint_affine_near_alpha_3;
				}
			}
		}
		break;
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
	case 4:
		if (da)
		{
			if (sa)
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_da_sa_4_fa0;
					else if (fb == 0)
						return paint_affine_near_da_sa_4_fb0;
					else
						return paint_affine_near_da_sa_4;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_da_sa_alpha_4_fa0;
					else if (fb == 0)
						return paint_affine_near_da_sa_alpha_4_fb0;
					else
						return paint_affine_near_da_sa_alpha_4;
				}
			}
			else
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_da_4_fa0;
					else if (fb == 0)
						return paint_affine_near_da_4_fb0;
					else
						return paint_affine_near_da_4;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_da_alpha_4_fa0;
					else if (fb == 0)
						return paint_affine_near_da_alpha_4_fb0;
					else
						return paint_affine_near_da_alpha_4;
				}
			}
		}
		else
		{
			if (sa)
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_sa_4_fa0;
					else if (fb == 0)
						return paint_affine_near_sa_4_fb0;
					else
						return paint_affine_near_sa_4;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_sa_alpha_4_fa0;
					else if (fb == 0)
						return paint_affine_near_sa_alpha_4_fb0;
					else
						return paint_affine_near_sa_alpha_4;
				}
			}
			else
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_4_fa0;
					else if (fb == 0)
						return paint_affine_near_4_fb0;
					else
						return paint_affine_near_4;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_alpha_4_fa0;
					else if (fb == 0)
						return paint_affine_near_alpha_4_fb0;
					else
						return paint_affine_near_alpha_4;
				}
			}
		}
		break;
#endif /* FZ_PLOTTERS_CMYK */

#if !FZ_PLOTTERS_G
fallback:
#endif /* FZ_PLOTTERS_G */
	default:
#if FZ_PLOTTERS_N
		if (da)
		{
			if (sa)
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_da_sa_N_fa0;
					else if (fb == 0)
						return paint_affine_near_da_sa_N_fb0;
					else
						return paint_affine_near_da_sa_N;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_da_sa_alpha_N_fa0;
					else if (fb == 0)
						return paint_affine_near_da_sa_alpha_N_fb0;
					else
						return paint_affine_near_da_sa_alpha_N;
				}
			}
			else
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_da_N_fa0;
					else if (fb == 0)
						return paint_affine_near_da_N_fb0;
					else
						return paint_affine_near_da_N;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_da_alpha_N_fa0;
					else if (fb == 0)
						return paint_affine_near_da_alpha_N_fb0;
					else
						return paint_affine_near_da_alpha_N;
				}
			}
		}
		else
		{
			if (sa)
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_sa_N_fa0;
					else if (fb == 0)
						return paint_affine_near_sa_N_fb0;
					else
						return paint_affine_near_sa_N;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_sa_alpha_N_fa0;
					else if (fb == 0)
						return paint_affine_near_sa_alpha_N_fb0;
					else
						return paint_affine_near_sa_alpha_N;
				}
			}
			else
			{
				if (alpha == 255)
				{
					if (fa == 0)
						return paint_affine_near_N_fa0;
					else if (fb == 0)
						return paint_affine_near_N_fb0;
					else
						return paint_affine_near_N;
				}
				else if (alpha > 0)
				{
					if (fa == 0)
						return paint_affine_near_alpha_N_fa0;
					else if (fb == 0)
						return paint_affine_near_alpha_N_fb0;
					else
						return paint_affine_near_alpha_N;
				}
			}
		}
#endif /* FZ_PLOTTERS_N */
		break;
	}
	return NULL;
}

#if FZ_ENABLE_SPOT_RENDERING
static paintfn_t *
fz_paint_affine_near_spots(int da, int sa, int fa, int fb, int dn, int sn, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	if (fz_overprint_required(eop))
	{
		if (alpha == 255)
			return paint_affine_near_N_op;
		else if (alpha > 0)
			return paint_affine_near_alpha_N_op;
	}
	else if (da)
	{
		if (sa)
		{
			if (alpha == 255)
			{
				if (fa == 0)
					return paint_affine_near_da_sa_N_fa0;
				else if (fb == 0)
					return paint_affine_near_da_sa_N_fb0;
				else
					return paint_affine_near_da_sa_N;
			}
			else if (alpha > 0)
			{
				if (fa == 0)
					return paint_affine_near_da_sa_alpha_N_fa0;
				else if (fb == 0)
					return paint_affine_near_da_sa_alpha_N_fb0;
				else
					return paint_affine_near_da_sa_alpha_N;
			}
		}
		else
		{
			if (alpha == 255)
			{
				if (fa == 0)
					return paint_affine_near_da_N_fa0;
				else if (fb == 0)
					return paint_affine_near_da_N_fb0;
				else
					return paint_affine_near_da_N;
			}
			else if (alpha > 0)
			{
				if (fa == 0)
					return paint_affine_near_da_alpha_N_fa0;
				else if (fb == 0)
					return paint_affine_near_da_alpha_N_fb0;
				else
					return paint_affine_near_da_alpha_N;
			}
		}
	}
	else
	{
		if (sa)
		{
			if (alpha == 255)
			{
				if (fa == 0)
					return paint_affine_near_sa_N_fa0;
				else if (fb == 0)
					return paint_affine_near_sa_N_fb0;
				else
					return paint_affine_near_sa_N;
			}
			else if (alpha > 0)
			{
				if (fa == 0)
					return paint_affine_near_sa_alpha_N_fa0;
				else if (fb == 0)
					return paint_affine_near_sa_alpha_N_fb0;
				else
					return paint_affine_near_sa_alpha_N;
			}
		}
		else
		{
			if (alpha == 255)
			{
				if (fa == 0)
					return paint_affine_near_N_fa0;
				else if (fb == 0)
					return paint_affine_near_N_fb0;
				else
					return paint_affine_near_N;
			}
			else if (alpha > 0)
			{
				if (fa == 0)
					return paint_affine_near_alpha_N_fa0;
				else if (fb == 0)
					return paint_affine_near_alpha_N_fb0;
				else
					return paint_affine_near_alpha_N;
			}
		}
	}
	return NULL;
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

#if FZ_PLOTTERS_RGB
static void
paint_affine_near_da_sa_g2rgb_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_g2rgb_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near_fa0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_da_g2rgb_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_da_alpha_g2rgb_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near_fa0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_sa_g2rgb_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near_fa0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_sa_alpha_g2rgb_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near_fa0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_g2rgb_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near_fa0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_alpha_g2rgb_fa0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near_fa0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_g2rgb_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_g2rgb_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near_fb0(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_da_g2rgb_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_da_alpha_g2rgb_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near_fb0(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_sa_g2rgb_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near_fb0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_sa_alpha_g2rgb_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near_fb0(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_g2rgb_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near_fb0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_alpha_g2rgb_fb0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near_fb0(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_da_sa_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_da_sa_alpha_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near(dp, 1, sp, sw, sh, ss, 1, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_da_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_da_alpha_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near(dp, 1, sp, sw, sh, ss, 0, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_sa_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_sa_alpha_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near(dp, 0, sp, sw, sh, ss, 1, u, v, fa, fb, w, alpha, hp, gp);
}

static void
paint_affine_near_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_solid_g2rgb_near(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, hp, gp);
}

static void
paint_affine_near_alpha_g2rgb(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn1, int sn1, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_alpha_g2rgb_near(dp, 0, sp, sw, sh, ss, 0, u, v, fa, fb, w, alpha, hp, gp);
}

static paintfn_t *
fz_paint_affine_g2rgb_near(int da, int sa, int fa, int fb, int n, int alpha)
{
	if (da)
	{
		if (sa)
		{
			if (fa == 0)
			{
				if (alpha == 255)
					return paint_affine_near_da_sa_g2rgb_fa0;
				else if (alpha > 0)
					return paint_affine_near_da_sa_alpha_g2rgb_fa0;
			}
			else if (fb == 0)
			{
				if (alpha == 255)
					return paint_affine_near_da_sa_g2rgb_fb0;
				else if (alpha > 0)
					return paint_affine_near_da_sa_alpha_g2rgb_fb0;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_near_da_sa_g2rgb;
				else if (alpha > 0)
					return paint_affine_near_da_sa_alpha_g2rgb;
			}
		}
		else
		{
			if (fa == 0)
			{
				if (alpha == 255)
					return paint_affine_near_da_g2rgb_fa0;
				else if (alpha > 0)
					return paint_affine_near_da_alpha_g2rgb_fa0;
			}
			else if (fb == 0)
			{
				if (alpha == 255)
					return paint_affine_near_da_g2rgb_fb0;
				else if (alpha > 0)
					return paint_affine_near_da_alpha_g2rgb_fb0;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_near_da_g2rgb;
				else if (alpha > 0)
					return paint_affine_near_da_alpha_g2rgb;
			}
		}
	}
	else
	{
		if (sa)
		{
			if (fa == 0)
			{
				if (alpha == 255)
					return paint_affine_near_sa_g2rgb_fa0;
				else if (alpha > 0)
					return paint_affine_near_sa_alpha_g2rgb_fa0;
			}
			else if (fb == 0)
			{
				if (alpha == 255)
					return paint_affine_near_sa_g2rgb_fb0;
				else if (alpha > 0)
					return paint_affine_near_sa_alpha_g2rgb_fb0;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_near_sa_g2rgb;
				else if (alpha > 0)
					return paint_affine_near_sa_alpha_g2rgb;
			}
		}
		else
		{
			if (fa == 0)
			{
				if (alpha == 255)
					return paint_affine_near_g2rgb_fa0;
				else if (alpha > 0)
					return paint_affine_near_alpha_g2rgb_fa0;
			}
			else if (fb == 0)
			{
				if (alpha == 255)
					return paint_affine_near_g2rgb_fb0;
				else if (alpha > 0)
					return paint_affine_near_alpha_g2rgb_fb0;
			}
			else
			{
				if (alpha == 255)
					return paint_affine_near_g2rgb;
				else if (alpha > 0)
					return paint_affine_near_alpha_g2rgb;
			}
		}
	}
	return NULL;
}
#endif /* FZ_PLOTTERS_RGB */

static void
paint_affine_color_lerp_da_0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_lerp(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, 0, 0, color, hp, gp);
}

#if FZ_PLOTTERS_G
static void
paint_affine_color_lerp_da_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_lerp(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, 1, 1, color, hp, gp);
}

static void
paint_affine_color_lerp_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_lerp(dp, 0, sp, sw, sh, ss, u, v, fa, fb, w, 1, 1, color, hp, gp);
}
#endif /* FZ_PLOTTERS_G */

#if FZ_PLOTTERS_RGB
static void
paint_affine_color_lerp_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_lerp(dp, 0, sp, sw, sh, ss, u, v, fa, fb, w, 3, 3, color, hp, gp);
}

static void
paint_affine_color_lerp_da_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_lerp(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, 3, 3, color, hp, gp);
}
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
static void
paint_affine_color_lerp_da_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_lerp(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, 4, 4, color, hp, gp);
}

static void
paint_affine_color_lerp_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_lerp(dp, 0, sp, sw, sh, ss, u, v, fa, fb, w, 4, 4, color, hp, gp);
}
#endif /* FZ_PLOTTERS_G */

#if FZ_PLOTTERS_N
static void
paint_affine_color_lerp_da_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_lerp(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, dn, sn, color, hp, gp);
}

static void
paint_affine_color_lerp_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_lerp(dp, 0, sp, sw, sh, ss, u, v, fa, fb, w, dn, sn, color, hp, gp);
}
#endif /* FZ_PLOTTERS_N */

#if FZ_ENABLE_SPOT_RENDERING
static void
paint_affine_color_lerp_N_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_lerp_op(dp, da, sp, sw, sh, ss, u, v, fa, fb, w, dn, sn, color, hp, gp, eop);
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

static paintfn_t *
fz_paint_affine_color_lerp(int da, int sa, int fa, int fb, int n, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
#if FZ_ENABLE_SPOT_RENDERING
	if (fz_overprint_required(eop))
		return paint_affine_color_lerp_N_op;
#endif /* FZ_ENABLE_SPOT_RENDERING */
	switch (n)
	{
	case 0: return da ? paint_affine_color_lerp_da_0 : NULL;
#if FZ_PLOTTERS_G
	case 1: return da ? paint_affine_color_lerp_da_1 : paint_affine_color_lerp_1;
#endif /* FZ_PLOTTERS_G */
#if FZ_PLOTTERS_RGB
	case 3: return da ? paint_affine_color_lerp_da_3 : paint_affine_color_lerp_3;
#endif /* FZ_PLOTTERS_RGB */
#if FZ_PLOTTERS_CMYK
	case 4: return da ? paint_affine_color_lerp_da_4 : paint_affine_color_lerp_4;
#endif /* FZ_PLOTTERS_CMYK */
#if FZ_PLOTTERS_N
	default: return da ? paint_affine_color_lerp_da_N : paint_affine_color_lerp_N;
#endif /* FZ_PLOTTERS_N */
	}
	return NULL;
}

#if FZ_ENABLE_SPOT_RENDERING
static paintfn_t *
fz_paint_affine_color_lerp_spots(int da, int sa, int fa, int fb, int dn, int sn, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	if (fz_overprint_required(eop))
		return paint_affine_color_lerp_N_op;
	return da ? paint_affine_color_lerp_da_N : paint_affine_color_lerp_N;
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

static void
paint_affine_color_near_da_0(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, 0, 0, color, hp, gp);
}

#if FZ_PLOTTERS_G
static void
paint_affine_color_near_da_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, 1, 1, color, hp, gp);
}

static void
paint_affine_color_near_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near(dp, 0, sp, sw, sh, ss, u, v, fa, fb, w, 1, 1, color, hp, gp);
}
#endif /* FZ_PLOTTERS_G */

#if FZ_PLOTTERS_RGB
static void
paint_affine_color_near_da_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, 3, 3, color, hp, gp);
}

static void
paint_affine_color_near_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near(dp, 0, sp, sw, sh, ss, u, v, fa, fb, w, 3, 3, color, hp, gp);
}
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
static void
paint_affine_color_near_da_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, 4, 4, color, hp, gp);
}

static void
paint_affine_color_near_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near(dp, 0, sp, sw, sh, ss, u, v, fa, fb, w, 4, 4, color, hp, gp);
}
#endif /* FZ_PLOTTERS_CMYK */

#if FZ_PLOTTERS_N
static void
paint_affine_color_near_da_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, dn, sn, color, hp, gp);
}

static void
paint_affine_color_near_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near(dp, 0, sp, sw, sh, ss, u, v, fa, fb, w, dn, sn, color, hp, gp);
}
#endif /* FZ_PLOTTERS_N */

#if FZ_ENABLE_SPOT_RENDERING
static void
paint_affine_color_near_da_N_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near_op(dp, 1, sp, sw, sh, ss, u, v, fa, fb, w, dn, sn, color, hp, gp, eop);
}

static void
paint_affine_color_near_N_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sw, int sh, int ss, int sa, int u, int v, int fa, int fb, int w, int dn, int sn, int alpha, const byte * FZ_RESTRICT color, byte * FZ_RESTRICT hp, byte * FZ_RESTRICT gp, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_affine_color_N_near_op(dp, 0, sp, sw, sh, ss, u, v, fa, fb, w, dn, sn, color, hp, gp, eop);
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

static paintfn_t *
fz_paint_affine_color_near(int da, int sa, int fa, int fb, int n, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
#if FZ_ENABLE_SPOT_RENDERING
	if (fz_overprint_required(eop))
		return da ? paint_affine_color_near_da_N_op : paint_affine_color_near_N_op;
#endif /* FZ_ENABLE_SPOT_RENDERING */
	switch (n)
	{
	case 0: return da ? paint_affine_color_near_da_0 : NULL;
#if FZ_PLOTTERS_G
	case 1: return da ? paint_affine_color_near_da_1 : paint_affine_color_near_1;
#endif /* FZ_PLOTTERS_G */
#if FZ_PLOTTERS_RGB
	case 3: return da ? paint_affine_color_near_da_3 : paint_affine_color_near_3;
#endif /* FZ_PLOTTERS_RGB */
#if FZ_PLOTTERS_CMYK
	case 4: return da ? paint_affine_color_near_da_4 : paint_affine_color_near_4;
#endif /* FZ_PLOTTERS_CMYK */
#if FZ_PLOTTERS_N
	default: return da ? paint_affine_color_near_da_N : paint_affine_color_near_N;
#else
	default: return NULL;
#endif /* FZ_PLOTTERS_N */
	}
}

#if FZ_ENABLE_SPOT_RENDERING
static paintfn_t *
fz_paint_affine_color_near_spots(int da, int sa, int fa, int fb, int dn, int sn, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	if (fz_overprint_required(eop))
		return da ? paint_affine_color_near_da_N_op : paint_affine_color_near_N_op;
	return da ? paint_affine_color_near_da_N : paint_affine_color_near_N;
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

/* RJW: The following code was originally written to be sensitive to
 * FLT_EPSILON. Given the way the 'minimum representable difference'
 * between 2 floats changes size as we scale, we now pick a larger
 * value to ensure idempotency even with rounding problems. The
 * value we pick is still far smaller than would ever show up with
 * antialiasing.
 */
#define MY_EPSILON 0.001f

/* We have 2 possible ways of gridfitting images. The first way, considered
 * 'safe' in all cases, is to expand an image out to fill a box that entirely
 * covers all the pixels touched by the current image. This is our 'standard'
 * mechanism.
 *
 * The alternative, used when we know images are tiled across a page, is to
 * round the edge of each image to the closest integer pixel boundary. This
 * would not be safe in the general case, but gives less distortion across
 * neighbouring images when tiling is used.
 */
fz_matrix
fz_gridfit_matrix(int as_tiled, fz_matrix m)
{
	if (fabsf(m.b) < FLT_EPSILON && fabsf(m.c) < FLT_EPSILON)
	{
		if (as_tiled)
		{
			float f;
			/* Nearest boundary for left */
			f = (float)(int)(m.e + 0.5f);
			m.a += m.e - f; /* Adjust width for change */
			m.e = f;
			/* Nearest boundary for right (width really) */
			m.a = (float)(int)(m.a + 0.5f);
		}
		else if (m.a > 0)
		{
			float f;
			/* Adjust left hand side onto pixel boundary */
			f = (float)(int)(m.e);
			if (f - m.e > MY_EPSILON)
				f -= 1.0f; /* Ensure it moves left */
			m.a += m.e - f; /* width gets wider as f <= m.e */
			m.e = f;
			/* Adjust right hand side onto pixel boundary */
			f = (float)(int)(m.a);
			if (m.a - f > MY_EPSILON)
				f += 1.0f; /* Ensure it moves right */
			m.a = f;
		}
		else if (m.a < 0)
		{
			float f;
			/* Adjust right hand side onto pixel boundary */
			f = (float)(int)(m.e);
			if (m.e - f > MY_EPSILON)
				f += 1.0f; /* Ensure it moves right */
			m.a += m.e - f; /* width gets wider (more -ve) */
			m.e = f;
			/* Adjust left hand side onto pixel boundary */
			f = (float)(int)(m.a);
			if (f - m.a > MY_EPSILON)
				f -= 1.0f; /* Ensure it moves left */
			m.a = f;
		}
		if (as_tiled)
		{
			float f;
			/* Nearest boundary for top */
			f = (float)(int)(m.f + 0.5f);
			m.d += m.f - f; /* Adjust width for change */
			m.f = f;
			/* Nearest boundary for bottom (height really) */
			m.d = (float)(int)(m.d + 0.5f);
		}
		else if (m.d > 0)
		{
			float f;
			/* Adjust top onto pixel boundary */
			f = (float)(int)(m.f);
			if (f - m.f > MY_EPSILON)
				f -= 1.0f; /* Ensure it moves upwards */
			m.d += m.f - f; /* width gets wider as f <= m.f */
			m.f = f;
			/* Adjust bottom onto pixel boundary */
			f = (float)(int)(m.d);
			if (m.d - f > MY_EPSILON)
				f += 1.0f; /* Ensure it moves down */
			m.d = f;
		}
		else if (m.d < 0)
		{
			float f;
			/* Adjust bottom onto pixel boundary */
			f = (float)(int)(m.f);
			if (m.f - f > MY_EPSILON)
				f += 1.0f; /* Ensure it moves down */
			m.d += m.f - f; /* width gets wider (more -ve) */
			m.f = f;
			/* Adjust top onto pixel boundary */
			f = (float)(int)(m.d);
			if (f - m.d > MY_EPSILON)
				f -= 1.0f; /* Ensure it moves up */
			m.d = f;
		}
	}
	else if (fabsf(m.a) < FLT_EPSILON && fabsf(m.d) < FLT_EPSILON)
	{
		if (as_tiled)
		{
			float f;
			/* Nearest boundary for left */
			f = (float)(int)(m.e + 0.5f);
			m.b += m.e - f; /* Adjust width for change */
			m.e = f;
			/* Nearest boundary for right (width really) */
			m.b = (float)(int)(m.b + 0.5f);
		}
		else if (m.b > 0)
		{
			float f;
			/* Adjust left hand side onto pixel boundary */
			f = (float)(int)(m.f);
			if (f - m.f > MY_EPSILON)
				f -= 1.0f; /* Ensure it moves left */
			m.b += m.f - f; /* width gets wider as f <= m.f */
			m.f = f;
			/* Adjust right hand side onto pixel boundary */
			f = (float)(int)(m.b);
			if (m.b - f > MY_EPSILON)
				f += 1.0f; /* Ensure it moves right */
			m.b = f;
		}
		else if (m.b < 0)
		{
			float f;
			/* Adjust right hand side onto pixel boundary */
			f = (float)(int)(m.f);
			if (m.f - f > MY_EPSILON)
				f += 1.0f; /* Ensure it moves right */
			m.b += m.f - f; /* width gets wider (more -ve) */
			m.f = f;
			/* Adjust left hand side onto pixel boundary */
			f = (float)(int)(m.b);
			if (f - m.b > MY_EPSILON)
				f -= 1.0f; /* Ensure it moves left */
			m.b = f;
		}
		if (as_tiled)
		{
			float f;
			/* Nearest boundary for left */
			f = (float)(int)(m.f + 0.5f);
			m.c += m.f - f; /* Adjust width for change */
			m.f = f;
			/* Nearest boundary for right (width really) */
			m.c = (float)(int)(m.c + 0.5f);
		}
		else if (m.c > 0)
		{
			float f;
			/* Adjust top onto pixel boundary */
			f = (float)(int)(m.e);
			if (f - m.e > MY_EPSILON)
				f -= 1.0f; /* Ensure it moves upwards */
			m.c += m.e - f; /* width gets wider as f <= m.e */
			m.e = f;
			/* Adjust bottom onto pixel boundary */
			f = (float)(int)(m.c);
			if (m.c - f > MY_EPSILON)
				f += 1.0f; /* Ensure it moves down */
			m.c = f;
		}
		else if (m.c < 0)
		{
			float f;
			/* Adjust bottom onto pixel boundary */
			f = (float)(int)(m.e);
			if (m.e - f > MY_EPSILON)
				f += 1.0f; /* Ensure it moves down */
			m.c += m.e - f; /* width gets wider (more -ve) */
			m.e = f;
			/* Adjust top onto pixel boundary */
			f = (float)(int)(m.c);
			if (f - m.c > MY_EPSILON)
				f -= 1.0f; /* Ensure it moves up */
			m.c = f;
		}
	}
	return m;
}

/* Draw an image with an affine transform on destination */

static void
fz_paint_image_imp(fz_context *ctx,
	fz_pixmap *dst,
	const fz_irect *scissor,
	fz_pixmap *shape,
	fz_pixmap *group_alpha,
	fz_pixmap *img,
	fz_matrix ctm,
	const byte *color,
	int alpha,
	int lerp_allowed,
	const fz_overprint *eop)
{
	byte *dp, *sp, *hp, *gp;
	int u, v, fa, fb, fc, fd;
	int x, y, w, h;
	int sw, sh, ss, sa, sn, hs, da, dn, gs;
	fz_irect bbox;
	int dolerp;
	paintfn_t *paintfn;
	int is_rectilinear;

	if (alpha == 0)
		return;

	/* turn on interpolation for upscaled and non-rectilinear transforms */
	dolerp = 0;
	is_rectilinear = fz_is_rectilinear(ctm);
	if (!is_rectilinear)
		dolerp = lerp_allowed;
	if (sqrtf(ctm.a * ctm.a + ctm.b * ctm.b) > img->w)
		dolerp = lerp_allowed;
	if (sqrtf(ctm.c * ctm.c + ctm.d * ctm.d) > img->h)
		dolerp = lerp_allowed;

	/* except when we shouldn't, at large magnifications */
	if (!(img->flags & FZ_PIXMAP_FLAG_INTERPOLATE))
	{
		if (sqrtf(ctm.a * ctm.a + ctm.b * ctm.b) > img->w * 2)
			dolerp = 0;
		if (sqrtf(ctm.c * ctm.c + ctm.d * ctm.d) > img->h * 2)
			dolerp = 0;
	}

	bbox = fz_irect_from_rect(fz_transform_rect(fz_unit_rect, ctm));
	bbox = fz_intersect_irect(bbox, *scissor);

	x = bbox.x0;
	if (shape && shape->x > x)
		x = shape->x;
	if (group_alpha && group_alpha->x > x)
		x = group_alpha->x;
	y = bbox.y0;
	if (shape && shape->y > y)
		y = shape->y;
	if (group_alpha && group_alpha->y > y)
		y = group_alpha->y;
	w = bbox.x1;
	if (shape && shape->x + shape->w < w)
		w = shape->x + shape->w;
	if (group_alpha && group_alpha->x + group_alpha->w < w)
		w = group_alpha->x + group_alpha->w;
	if (w <= x)
		return;
	w -= x;
	h = bbox.y1;
	if (shape && shape->y + shape->h < h)
		h = shape->y + shape->h;
	if (group_alpha && group_alpha->y + group_alpha->h < h)
		h = group_alpha->y + group_alpha->h;
	if (h <= y)
		return;
	h -= y;

	/* map from screen space (x,y) to image space (u,v) */
	ctm = fz_pre_scale(ctm, 1.0f / img->w, 1.0f / img->h);
	ctm = fz_invert_matrix(ctm);

	fa = (int)(ctm.a *= ONE);
	fb = (int)(ctm.b *= ONE);
	fc = (int)(ctm.c *= ONE);
	fd = (int)(ctm.d *= ONE);
	ctm.e *= ONE;
	ctm.f *= ONE;

	/* Calculate initial texture positions. Do a half step to start. */
	/* Bug 693021: Keep calculation in float for as long as possible to
	 * avoid overflow. */
	u = (int)((ctm.a * x) + (ctm.c * y) + ctm.e + ((ctm.a + ctm.c) * .5f));
	v = (int)((ctm.b * x) + (ctm.d * y) + ctm.f + ((ctm.b + ctm.d) * .5f));

	dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x - dst->x) * (size_t)dst->n;
	da = dst->alpha;
	dn = dst->n - da;
	sp = img->samples;
	sw = img->w;
	sh = img->h;
	ss = img->stride;
	sa = img->alpha;
	sn = img->n - sa;
	if (shape)
	{
		hs = shape->stride;
		hp = shape->samples + (y - shape->y) * (size_t)shape->stride + x - shape->x;
	}
	else
	{
		hs = 0;
		hp = NULL;
	}
	if (group_alpha)
	{
		gs = group_alpha->stride;
		gp = group_alpha->samples + (y - group_alpha->y) * (size_t)group_alpha->stride + x - group_alpha->x;
	}
	else
	{
		gs = 0;
		gp = NULL;
	}

	/* image size overflows fixed point math */
	if (sw >= LIMIT || sh >= LIMIT)
	{
		fz_warn(ctx, "image too large for fixed point math: %d x %d", sw, sh);
		return;
	}

	/* TODO: if (fb == 0 && fa == 1) call fz_paint_span */

	/* Sometimes we can get an alpha only input to be
	 * plotted. In this case treat it as a greyscale
	 * input. */
	if (img->n == sa && color)
	{
		sa = 0;
		sn = 1;
	}

#if FZ_PLOTTERS_RGB
	if (dn == 3 && img->n == 1 + sa && !color && !fz_overprint_required(eop))
	{
		if (dolerp)
			paintfn = fz_paint_affine_g2rgb_lerp(da, sa, fa, fb, dn, alpha);
		else
			paintfn = fz_paint_affine_g2rgb_near(da, sa, fa, fb, dn, alpha);
	}
	else
#endif /* FZ_PLOTTERS_RGB */
#if FZ_ENABLE_SPOT_RENDERING
	if (sn != dn)
	{
		if (dolerp)
		{
			if (color)
				paintfn = fz_paint_affine_color_lerp_spots(da, sa, fa, fb, dn, sn, alpha, eop);
			else
				paintfn = fz_paint_affine_lerp_spots(da, sa, fa, fb, dn, sn, alpha, eop);
		}
		else
		{
			if (color)
				paintfn = fz_paint_affine_color_near_spots(da, sa, fa, fb, dn, sn, alpha, eop);
			else
				paintfn = fz_paint_affine_near_spots(da, sa, fa, fb, dn, sn, alpha, eop);
		}
	}
	else
#endif /* FZ_ENABLE_SPOT_RENDERING */
	{
		assert((!color && sn == dn) || (color && sn + sa == 1));
		if (dolerp)
		{
			if (color)
				paintfn = fz_paint_affine_color_lerp(da, sa, fa, fb, dn, alpha, eop);
			else
				paintfn = fz_paint_affine_lerp(da, sa, fa, fb, dn, alpha, eop);
		}
		else
		{
			if (color)
				paintfn = fz_paint_affine_color_near(da, sa, fa, fb, dn, alpha, eop);
			else
				paintfn = fz_paint_affine_near(da, sa, fa, fb, dn, alpha, eop);
		}
	}

	assert(paintfn);
	if (paintfn == NULL)
		return;

	if (dolerp)
	{
		u -= HALF;
		v -= HALF;
		sw = (sw<<PREC) + HALF;
		sh = (sh<<PREC) + HALF;
	}

	while (h--)
	{
		paintfn(dp, da, sp, sw, sh, ss, sa, u, v, fa, fb, w, dn, sn, alpha, color, hp, gp, eop);
		dp += dst->stride;
		hp += hs;
		gp += gs;
		u += fc;
		v += fd;
	}
}

void
fz_paint_image_with_color(fz_context *ctx, fz_pixmap * FZ_RESTRICT dst, const fz_irect * FZ_RESTRICT scissor, fz_pixmap * FZ_RESTRICT shape, fz_pixmap * FZ_RESTRICT group_alpha, fz_pixmap * FZ_RESTRICT img, fz_matrix ctm, const byte * FZ_RESTRICT color, int lerp_allowed, const fz_overprint * FZ_RESTRICT eop)
{
	assert(img->n == 1);
	fz_paint_image_imp(ctx, dst, scissor, shape, group_alpha, img, ctm, color, 255, lerp_allowed, eop);
}

void
fz_paint_image(fz_context *ctx, fz_pixmap * FZ_RESTRICT dst, const fz_irect * FZ_RESTRICT scissor, fz_pixmap * FZ_RESTRICT shape, fz_pixmap * FZ_RESTRICT group_alpha, fz_pixmap * FZ_RESTRICT img, fz_matrix ctm, int alpha, int lerp_allowed, const fz_overprint * FZ_RESTRICT eop)
{
	fz_paint_image_imp(ctx, dst, scissor, shape, group_alpha, img, ctm, NULL, alpha, lerp_allowed, eop);
}
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#include <string.h>
#include <math.h>
#include <assert.h>

/* PDF 1.4 blend modes. These are slow. */

/* Define PARANOID_PREMULTIPLY to check premultiplied values are
 * properly in range. */
#undef PARANOID_PREMULTIPLY

/*

Some notes on the transparency maths:

Compositing equation:
=====================

In section 7.2.2 (page 517) of pdf_reference17.pdf, it says:

 Cr = (1 - As/Ar) * Cb  + As/Ar * [ (1-Ab) * Cs + Ab * B(Cb,Cs) ]

It says that this is a simplified version of the more general form.

This equation is then restated in section 7.2.2 and it says:

The formula shown above is a simplification of the following formula:

 Ar * Cr = [(1-As)*Ab*Cb] + [(1-Ab)*As*Cs] + [Ab*As*B(Cb, Cs)]

At first glance this always appears to be a mistake to me, as it looks
like they have make a mistake in the division.

However, if we consider the result alpha equation:

 Ar = Union(Ab, As) = Ab + As - Ab * As

we can rearrange that to give:

 Ar - As = (1 - As) * Ab

 1 - As/Ar = (1 - As) * Ab / Ar

So substituting into the first equation above, we get:

 Cr = ((1 - As) * Ab/Ar) * Cb + As/Ar * [ (1-Ab) * Cs + Ab * B(Cb,Cs) ]

And thus:

 Ar * Cr = (1 - As) * Ab * Cb + As * [ (1-Ab)*Cs + Ab * B(Cb,Cs) ]

as required.

Alpha blending on top of compositing:
=====================================

Suppose we have a group to blend using blend mode B, and we want
to apply alpha too. Let's apply the blending first to get an
intermediate result (Ir), then apply the alpha to that to get the
result (Cr):

 Ir	= (1 - As/Ar) * Cb  + As/Ar * [ (1-Ab) * Cs + Ab * B(Cb,Cs) ]

 Cr	= (1-alpha) * Cb + alpha * Ir
	= Cb - alpha * Cb + alpha * Cb - alpha * Cb * As / Ar + alpha * As / Ar * [ (1 - Ab) * Cs + Ab * B(Cb, Cs) ]
	= Cb                           - alpha * Cb * As / Ar + alpha * As / Ar * [ (1 - Ab) * Cs + Ab * B(Cb, Cs) ]
	= Cb * (1 - alpha * As / Ar)                          + alpha * As / Ar * [ (1 - Ab) * Cs + Ab * B(Cb, Cs) ]

We want premultiplied results, so:

 Ar*Cr	= Cb * (Ar - alpha * As) + alpha * As * (1 - Ab) * Cs + alpha * As * Ab * B(Cb, Cs) ]

In the same way, for the alpha values:

 Ia	= Union(Ab, As) = Ab + As - As*Ab
 Ar	= (1-alpha) * Ab + alpha * Ia
	= Ab - alpha * Ab + alpha * Ab + alpha * As - alpha * As * Ab
	= Ab + alpha * As - alpha * As * Ab
	= Union(Ab, alpha * As)

*/

typedef unsigned char byte;

static const char *fz_blendmode_names[] =
{
	"Normal",
	"Multiply",
	"Screen",
	"Overlay",
	"Darken",
	"Lighten",
	"ColorDodge",
	"ColorBurn",
	"HardLight",
	"SoftLight",
	"Difference",
	"Exclusion",
	"Hue",
	"Saturation",
	"Color",
	"Luminosity",
};

int fz_lookup_blendmode(const char *name)
{
	int i;
	for (i = 0; i < (int)nelem(fz_blendmode_names); i++)
		if (!strcmp(name, fz_blendmode_names[i]))
			return i;
	return FZ_BLEND_NORMAL;
}

const char *fz_blendmode_name(int blendmode)
{
	if (blendmode >= 0 && blendmode < (int)nelem(fz_blendmode_names))
		return fz_blendmode_names[blendmode];
	return "Normal";
}

/* Separable blend modes */

static inline int fz_screen_byte(int b, int s)
{
	return b + s - fz_mul255(b, s);
}

static inline int fz_hard_light_byte(int b, int s)
{
	int s2 = s << 1;
	if (s <= 127)
		return fz_mul255(b, s2);
	else
		return fz_screen_byte(b, s2 - 255);
}

static inline int fz_overlay_byte(int b, int s)
{
	return fz_hard_light_byte(s, b); /* note swapped order */
}

static inline int fz_darken_byte(int b, int s)
{
	return fz_mini(b, s);
}

static inline int fz_lighten_byte(int b, int s)
{
	return fz_maxi(b, s);
}

static inline int fz_color_dodge_byte(int b, int s)
{
	s = 255 - s;
	if (b <= 0)
		return 0;
	else if (b >= s)
		return 255;
	else
		return (0x1fe * b + s) / (s << 1);
}

static inline int fz_color_burn_byte(int b, int s)
{
	b = 255 - b;
	if (b <= 0)
		return 255;
	else if (b >= s)
		return 0;
	else
		return 0xff - (0x1fe * b + s) / (s << 1);
}

static inline int fz_soft_light_byte(int b, int s)
{
	if (s < 128) {
		return b - fz_mul255(fz_mul255((255 - (s<<1)), b), 255 - b);
	}
	else {
		int dbd;
		if (b < 64)
			dbd = fz_mul255(fz_mul255((b << 4) - 3060, b) + 1020, b);
		else
			dbd = (int)sqrtf(255.0f * b);
		return b + fz_mul255(((s<<1) - 255), (dbd - b));
	}
}

static inline int fz_difference_byte(int b, int s)
{
	return fz_absi(b - s);
}

static inline int fz_exclusion_byte(int b, int s)
{
	return b + s - (fz_mul255(b, s)<<1);
}

/* Non-separable blend modes */

static void
fz_luminosity_rgb(unsigned char *rd, unsigned char *gd, unsigned char *bd, int rb, int gb, int bb, int rs, int gs, int bs)
{
	int delta, scale;
	int r, g, b, y;

	/* 0.3f, 0.59f, 0.11f in fixed point */
	delta = ((rs - rb) * 77 + (gs - gb) * 151 + (bs - bb) * 28 + 0x80) >> 8;
	r = rb + delta;
	g = gb + delta;
	b = bb + delta;

	if ((r | g | b) & 0x100)
	{
		y = (rs * 77 + gs * 151 + bs * 28 + 0x80) >> 8;
		if (delta > 0)
		{
			int max;
			max = fz_maxi(r, fz_maxi(g, b));
			scale = (max == y ? 0 : ((255 - y) << 16) / (max - y));
		}
		else
		{
			int min;
			min = fz_mini(r, fz_mini(g, b));
			scale = (y == min ? 0 : (y << 16) / (y - min));
		}
		r = y + (((r - y) * scale + 0x8000) >> 16);
		g = y + (((g - y) * scale + 0x8000) >> 16);
		b = y + (((b - y) * scale + 0x8000) >> 16);
	}

	*rd = fz_clampi(r, 0, 255);
	*gd = fz_clampi(g, 0, 255);
	*bd = fz_clampi(b, 0, 255);
}

static void
fz_saturation_rgb(unsigned char *rd, unsigned char *gd, unsigned char *bd, int rb, int gb, int bb, int rs, int gs, int bs)
{
	int minb, maxb;
	int mins, maxs;
	int y;
	int scale;
	int r, g, b;

	minb = fz_mini(rb, fz_mini(gb, bb));
	maxb = fz_maxi(rb, fz_maxi(gb, bb));
	if (minb == maxb)
	{
		/* backdrop has zero saturation, avoid divide by 0 */
		gb = fz_clampi(gb, 0, 255);
		*rd = gb;
		*gd = gb;
		*bd = gb;
		return;
	}

	mins = fz_mini(rs, fz_mini(gs, bs));
	maxs = fz_maxi(rs, fz_maxi(gs, bs));

	scale = ((maxs - mins) << 16) / (maxb - minb);
	y = (rb * 77 + gb * 151 + bb * 28 + 0x80) >> 8;
	r = y + ((((rb - y) * scale) + 0x8000) >> 16);
	g = y + ((((gb - y) * scale) + 0x8000) >> 16);
	b = y + ((((bb - y) * scale) + 0x8000) >> 16);

	if ((r | g | b) & 0x100)
	{
		int scalemin, scalemax;
		int min, max;

		min = fz_mini(r, fz_mini(g, b));
		max = fz_maxi(r, fz_maxi(g, b));

		if (min < 0)
			scalemin = (y << 16) / (y - min);
		else
			scalemin = 0x10000;

		if (max > 255)
			scalemax = ((255 - y) << 16) / (max - y);
		else
			scalemax = 0x10000;

		scale = fz_mini(scalemin, scalemax);
		r = y + (((r - y) * scale + 0x8000) >> 16);
		g = y + (((g - y) * scale + 0x8000) >> 16);
		b = y + (((b - y) * scale + 0x8000) >> 16);
	}

	*rd = fz_clampi(r, 0, 255);
	*gd = fz_clampi(g, 0, 255);
	*bd = fz_clampi(b, 0, 255);
}

static void
fz_color_rgb(unsigned char *rr, unsigned char *rg, unsigned char *rb, int br, int bg, int bb, int sr, int sg, int sb)
{
	fz_luminosity_rgb(rr, rg, rb, sr, sg, sb, br, bg, bb);
}

static void
fz_hue_rgb(unsigned char *rr, unsigned char *rg, unsigned char *rb, int br, int bg, int bb, int sr, int sg, int sb)
{
	unsigned char tr, tg, tb;
	fz_luminosity_rgb(&tr, &tg, &tb, sr, sg, sb, br, bg, bb);
	fz_saturation_rgb(rr, rg, rb, tr, tg, tb, br, bg, bb);
}

/* Blending loops */

static inline void
fz_blend_separable(byte * FZ_RESTRICT bp, int bal, const byte * FZ_RESTRICT sp, int sal, int n1, int w, int blendmode, int complement, int first_spot)
{
	int k;
	do
	{
		int sa = (sal ? sp[n1] : 255);

		if (sa != 0)
		{
			int ba = (bal ? bp[n1] : 255);
			if (ba == 0)
			{
				memcpy(bp, sp, n1 + (sal && bal));
				if (bal && !sal)
					bp[n1+1] = 255;
			}
			else
			{
				int saba = fz_mul255(sa, ba);

				/* ugh, division to get non-premul components */
				int invsa = sa ? 255 * 256 / sa : 0;
				int invba = ba ? 255 * 256 / ba : 0;

				/* Process colorants */
				for (k = 0; k < first_spot; k++)
				{
					int sc = (sp[k] * invsa) >> 8;
					int bc = (bp[k] * invba) >> 8;
					int rc;

					if (complement)
					{
						sc = 255 - sc;
						bc = 255 - bc;
					}

					switch (blendmode)
					{
					default:
					case FZ_BLEND_NORMAL: rc = sc; break;
					case FZ_BLEND_MULTIPLY: rc = fz_mul255(bc, sc); break;
					case FZ_BLEND_SCREEN: rc = fz_screen_byte(bc, sc); break;
					case FZ_BLEND_OVERLAY: rc = fz_overlay_byte(bc, sc); break;
					case FZ_BLEND_DARKEN: rc = fz_darken_byte(bc, sc); break;
					case FZ_BLEND_LIGHTEN: rc = fz_lighten_byte(bc, sc); break;
					case FZ_BLEND_COLOR_DODGE: rc = fz_color_dodge_byte(bc, sc); break;
					case FZ_BLEND_COLOR_BURN: rc = fz_color_burn_byte(bc, sc); break;
					case FZ_BLEND_HARD_LIGHT: rc = fz_hard_light_byte(bc, sc); break;
					case FZ_BLEND_SOFT_LIGHT: rc = fz_soft_light_byte(bc, sc); break;
					case FZ_BLEND_DIFFERENCE: rc = fz_difference_byte(bc, sc); break;
					case FZ_BLEND_EXCLUSION: rc = fz_exclusion_byte(bc, sc); break;
					}

					if (complement)
					{
						rc = 255 - rc;
					}

					bp[k] = fz_mul255(255 - sa, bp[k]) + fz_mul255(255 - ba, sp[k]) + fz_mul255(saba, rc);
				}

				/* spots */
				for (; k < n1; k++)
				{
					int sc = 255 - ((sp[k] * invsa) >> 8);
					int bc = 255 - ((bp[k] * invba) >> 8);
					int rc;

					switch (blendmode)
					{
					default:
					case FZ_BLEND_NORMAL:
					case FZ_BLEND_DIFFERENCE:
					case FZ_BLEND_EXCLUSION:
						rc = sc; break;
					case FZ_BLEND_MULTIPLY: rc = fz_mul255(bc, sc); break;
					case FZ_BLEND_SCREEN: rc = fz_screen_byte(bc, sc); break;
					case FZ_BLEND_OVERLAY: rc = fz_overlay_byte(bc, sc); break;
					case FZ_BLEND_DARKEN: rc = fz_darken_byte(bc, sc); break;
					case FZ_BLEND_LIGHTEN: rc = fz_lighten_byte(bc, sc); break;
					case FZ_BLEND_COLOR_DODGE: rc = fz_color_dodge_byte(bc, sc); break;
					case FZ_BLEND_COLOR_BURN: rc = fz_color_burn_byte(bc, sc); break;
					case FZ_BLEND_HARD_LIGHT: rc = fz_hard_light_byte(bc, sc); break;
					case FZ_BLEND_SOFT_LIGHT: rc = fz_soft_light_byte(bc, sc); break;
					}
					bp[k] = fz_mul255(255 - sa, bp[k]) + fz_mul255(255 - ba, sp[k]) + fz_mul255(saba, 255 - rc);
				}

				if (bal)
					bp[k] = ba + sa - saba;
			}
		}
		sp += n1 + sal;
		bp += n1 + bal;
	}
	while (--w);
}

static inline void
fz_blend_nonseparable_gray(byte * FZ_RESTRICT bp, int bal, const byte * FZ_RESTRICT sp, int sal, int n, int w, int blendmode, int first_spot)
{
	do
	{
		int sa = (sal ? sp[n] : 255);

		if (sa != 0)
		{
			int ba = (bal ? bp[n] : 255);
			if (ba == 0)
			{
				memcpy(bp, sp, n + (sal && bal));
				if (bal && !sal)
					bp [n + 1] = 255;
			}
			else
			{
				int saba = fz_mul255(sa, ba);

				/* ugh, division to get non-premul components */
				int invsa = 255 * 256 / sa;
				int invba = 255 * 256 / ba;
				int k;

				switch (blendmode)
				{
				default:
				case FZ_BLEND_HUE:
				case FZ_BLEND_SATURATION:
				case FZ_BLEND_COLOR:
				{
					int bg = (bp[0] * invba) >> 8;
					bp[0] = fz_mul255(255 - sa, bp[0]) + fz_mul255(255 - ba, sp[0]) + fz_mul255(saba, bg);
					break;
				}
				case FZ_BLEND_LUMINOSITY:
				{
					int sg = (sp[0] * invsa) >> 8;
					bp[0] = fz_mul255(255 - sa, bp[0]) + fz_mul255(255 - ba, sp[0]) + fz_mul255(saba, sg);
					break;
				}
				}

				/* Normal blend for spots */
				for (k = first_spot; k < n; k++)
				{
					int sc = (sp[k] * invsa) >> 8;
					bp[k] = fz_mul255(255 - sa, bp[k]) + fz_mul255(255 - ba, sp[k]) + fz_mul255(saba, sc);
				}
				if (bal)
					bp[n] = ba + sa - saba;
			}
		}
		sp += n + sal;
		bp += n + bal;
	} while (--w);
}

static inline void
fz_blend_nonseparable(byte * FZ_RESTRICT bp, int bal, const byte * FZ_RESTRICT sp, int sal, int n, int w, int blendmode, int complement, int first_spot)
{
	do
	{
		unsigned char rr, rg, rb;

		int sa = (sal ? sp[n] : 255);

		if (sa != 0)
		{
			int ba = (bal ? bp[n] : 255);
			if (ba == 0)
			{
				memcpy(bp, sp, n + (sal && bal));
				if (bal && !sal)
					bp [n + 1] = 255;
			}
			else
			{
				int k;
				int saba = fz_mul255(sa, ba);

				/* ugh, division to get non-premul components */
				int invsa = 255 * 256 / sa;
				int invba = 255 * 256 / ba;

				int sr = (sp[0] * invsa) >> 8;
				int sg = (sp[1] * invsa) >> 8;
				int sb = (sp[2] * invsa) >> 8;

				int br = (bp[0] * invba) >> 8;
				int bg = (bp[1] * invba) >> 8;
				int bb = (bp[2] * invba) >> 8;

				/* CMYK */
				if (complement)
				{
					sr = 255 - sr;
					sg = 255 - sg;
					sb = 255 - sb;
					br = 255 - br;
					bg = 255 - bg;
					bb = 255 - bb;
				}

				switch (blendmode)
				{
				default:
				case FZ_BLEND_HUE:
					fz_hue_rgb(&rr, &rg, &rb, br, bg, bb, sr, sg, sb);
					break;
				case FZ_BLEND_SATURATION:
					fz_saturation_rgb(&rr, &rg, &rb, br, bg, bb, sr, sg, sb);
					break;
				case FZ_BLEND_COLOR:
					fz_color_rgb(&rr, &rg, &rb, br, bg, bb, sr, sg, sb);
					break;
				case FZ_BLEND_LUMINOSITY:
					fz_luminosity_rgb(&rr, &rg, &rb, br, bg, bb, sr, sg, sb);
					break;
				}

				/* CMYK */
				if (complement)
				{
					int k;

					rr = 255 - rr;
					rg = 255 - rg;
					rb = 255 - rb;
					bp[0] = fz_mul255(255 - sa, bp[0]) + fz_mul255(255 - ba, sp[0]) + fz_mul255(saba, rr);
					bp[1] = fz_mul255(255 - sa, bp[1]) + fz_mul255(255 - ba, sp[1]) + fz_mul255(saba, rg);
					bp[2] = fz_mul255(255 - sa, bp[2]) + fz_mul255(255 - ba, sp[2]) + fz_mul255(saba, rb);

					switch (blendmode)
					{
					default:
					case FZ_BLEND_HUE:
					case FZ_BLEND_SATURATION:
					case FZ_BLEND_COLOR:
						k = (bp[3] * invba) >> 8;
						break;
					case FZ_BLEND_LUMINOSITY:
						k = (sp[3] * invsa) >> 8;
						break;
					}
					bp[3] = fz_mul255(255 - sa, bp[3]) + fz_mul255(255 - ba, sp[3]) + fz_mul255(saba, k);
				}
				else
				{
					bp[0] = fz_mul255(255 - sa, bp[0]) + fz_mul255(255 - ba, sp[0]) + fz_mul255(saba, rr);
					bp[1] = fz_mul255(255 - sa, bp[1]) + fz_mul255(255 - ba, sp[1]) + fz_mul255(saba, rg);
					bp[2] = fz_mul255(255 - sa, bp[2]) + fz_mul255(255 - ba, sp[2]) + fz_mul255(saba, rb);
				}

				if (bal)
					bp[n] = ba + sa - saba;

				/* Normal blend for spots */
				for (k = first_spot; k < n; k++)
				{
					int sc = (sp[k] * invsa) >> 8;
					bp[k] = fz_mul255(255 - sa, bp[k]) + fz_mul255(255 - ba, sp[k]) + fz_mul255(saba, sc);
				}
			}
		}
		sp += n + sal;
		bp += n + bal;
	}
	while (--w);
}

static inline void
fz_blend_separable_nonisolated(byte * FZ_RESTRICT bp, int bal, const byte * FZ_RESTRICT sp, int sal, int n1, int w, int blendmode, int complement, const byte * FZ_RESTRICT hp, int alpha, int first_spot)
{
	int k;

	if (sal == 0 && alpha == 255 && blendmode == 0)
	{
		/* In this case, the uncompositing and the recompositing
		 * cancel one another out, and it's just a simple copy. */
		/* FIXME: Maybe we can avoid using the shape plane entirely
		 * and just copy? */
		do
		{
			int ha = fz_mul255(*hp++, alpha); /* ha = shape_alpha */
			/* If ha == 0 then leave everything unchanged */
			if (ha != 0)
			{
				for (k = 0; k < n1; k++)
					bp[k] = sp[k];
				if (bal)
					bp[k] = 255;
			}

			sp += n1;
			bp += n1 + bal;
		}
		while (--w);
		return;
	}
	do
	{
		int ha = *hp++;
		int haa = fz_mul255(ha, alpha); /* ha = shape_alpha */
		/* If haa == 0 then leave everything unchanged */
		while (haa != 0) /* Use while, so we can break out */
		{
			int sa, ba, bahaa, ra, ra0, invsa, invba, scale;
			sa = (sal ? sp[n1] : 255);
			if (sa == 0)
				break; /* No change! */
			invsa = 255 * 256 / sa;
			ba = (bal ? bp[n1] : 255);
			if (ba == 0)
			{
				/* Just copy pixels (allowing for change in
				 * premultiplied alphas) */
				for (k = 0; k < n1; k++)
					bp[k] = fz_mul255((sp[k] * invsa) >> 8, haa);
				if (bal)
					bp[n1] = haa;
				break;
			}
			invba = 255 * 256 / ba;

			/* Because we are in a non-isolated group, we need to
			 * do some 'uncomposition' magic before we blend.
			 * My attempts to understand what is going on here have
			 * utterly failed, so I've resorted (after much patient
			 * help from Michael) to copying what the gs code does.
			 * This seems to be an implementation of the equations
			 * given on page 236 (section 7.3.3) of pdf_reference17.
			 * My understanding is that this is "composition" when
			 * we actually want to do "decomposition", hence my
			 * confusion. It appears to work though.
			 */
			scale = (512 * ba + ha) / (ha*2) - FZ_EXPAND(ba);

			sa = haa;

			/* Calculate result_alpha - a combination of the
			 * background alpha, and 'shape' */
			bahaa = fz_mul255(ba, haa);
			ra0 = ba - bahaa;
			ra = ra0 + haa;
			if (bal)
				bp[n1] = ra;

			if (ra == 0)
				break;

			/* Process colorants */
			for (k = 0; k < first_spot; k++)
			{
				/* Read pixels (and convert to non-premultiplied form) */
				int sc = (sp[k] * invsa) >> 8;
				int bc = (bp[k] * invba) >> 8;
				int rc;

				if (complement)
				{
					sc = 255 - sc;
					bc = 255 - bc;
				}

				/* Uncomposite (see above) */
				sc = sc + (((sc-bc) * scale)>>8);
				sc = fz_clampi(sc, 0, 255);

				switch (blendmode)
				{
				default:
				case FZ_BLEND_NORMAL: rc = sc; break;
				case FZ_BLEND_MULTIPLY: rc = fz_mul255(bc, sc); break;
				case FZ_BLEND_SCREEN: rc = fz_screen_byte(bc, sc); break;
				case FZ_BLEND_OVERLAY: rc = fz_overlay_byte(bc, sc); break;
				case FZ_BLEND_DARKEN: rc = fz_darken_byte(bc, sc); break;
				case FZ_BLEND_LIGHTEN: rc = fz_lighten_byte(bc, sc); break;
				case FZ_BLEND_COLOR_DODGE: rc = fz_color_dodge_byte(bc, sc); break;
				case FZ_BLEND_COLOR_BURN: rc = fz_color_burn_byte(bc, sc); break;
				case FZ_BLEND_HARD_LIGHT: rc = fz_hard_light_byte(bc, sc); break;
				case FZ_BLEND_SOFT_LIGHT: rc = fz_soft_light_byte(bc, sc); break;
				case FZ_BLEND_DIFFERENCE: rc = fz_difference_byte(bc, sc); break;
				case FZ_BLEND_EXCLUSION: rc = fz_exclusion_byte(bc, sc); break;
				}

				/* From the notes at the top:
				 *
				 *  Ar * Cr = Cb * (Ar - alpha * As) + alpha * As * (1 - Ab) * Cs + alpha * As * Ab * B(Cb, Cs) ]
				 *
				 * And:
				 *
				 *  Ar = ba + haa - bahaa
				 *
				 * In our 0..255 world, with our current variables:
				 *
				 * ra.rc = bc * (ra - haa) + haa * (255 - ba) * sc + bahaa * B(Cb, Cs)
				 *       = bc * ra0        + haa * (255 - ba) * sc + bahaa * B(Cb, Cs)
				 */

				if (bahaa != 255)
					rc = fz_mul255(bahaa, rc);
				if (ba != 255)
				{
					int t = fz_mul255(255 - ba, haa);
					rc += fz_mul255(t, sc);
				}
				if (ra0 != 0)
					rc += fz_mul255(ra0, bc);

				if (complement)
					rc = ra - rc;

				bp[k] = fz_clampi(rc, 0, ra);
			}

			/* Spots */
			for (; k < n1; k++)
			{
				int sc = 255 - ((sp[k] * invsa + 128) >> 8);
				int bc = 255 - ((bp[k] * invba + 128) >> 8);
				int rc;

				sc = sc + (((sc-bc) * scale)>>8);

				/* Non-white preserving use Normal */
				switch (blendmode)
				{
				default:
				case FZ_BLEND_NORMAL:
				case FZ_BLEND_DIFFERENCE:
				case FZ_BLEND_EXCLUSION:
					rc = sc; break;
				case FZ_BLEND_MULTIPLY: rc = fz_mul255(bc, sc); break;
				case FZ_BLEND_SCREEN: rc = fz_screen_byte(bc, sc); break;
				case FZ_BLEND_OVERLAY: rc = fz_overlay_byte(bc, sc); break;
				case FZ_BLEND_DARKEN: rc = fz_darken_byte(bc, sc); break;
				case FZ_BLEND_LIGHTEN: rc = fz_lighten_byte(bc, sc); break;
				case FZ_BLEND_COLOR_DODGE: rc = fz_color_dodge_byte(bc, sc); break;
				case FZ_BLEND_COLOR_BURN: rc = fz_color_burn_byte(bc, sc); break;
				case FZ_BLEND_HARD_LIGHT: rc = fz_hard_light_byte(bc, sc); break;
				case FZ_BLEND_SOFT_LIGHT: rc = fz_soft_light_byte(bc, sc); break;
				}

				if (bahaa != 255)
					rc = fz_mul255(bahaa, rc);
				if (ba != 255)
				{
					int t = fz_mul255(255 - ba, haa);
					rc += fz_mul255(t, sc);
				}
				if (ra0 != 0)
					rc += fz_mul255(ra0, bc);

				bp[k] = ra - rc;
			}
			break;
		}

		sp += n1 + sal;
		bp += n1 + bal;
	}
	while (--w);
}

static inline void
fz_blend_nonseparable_nonisolated_gray(byte * FZ_RESTRICT bp, int bal, const byte * FZ_RESTRICT sp, int sal, int n, int w, int blendmode, const byte * FZ_RESTRICT hp, int alpha, int first_spot)
{
	do
	{
		int ha = *hp++;
		int haa = fz_mul255(ha, alpha);
		if (haa != 0)
		{
			int ba = (bal ? bp[n] : 255);

			if (ba == 0 && alpha == 255)
			{
				memcpy(bp, sp, n + (sal && bal));
				if (bal && !sal)
					bp[n+1] = 255;
			}
			else
			{
				int sa = (sal ? sp[n] : 255);
				int bahaa = fz_mul255(ba, haa);
				int k;

				/* Calculate result_alpha */
				int ra = ba - bahaa + haa;
				if (bal)
					bp[n] = ra;
				if (ra != 0)
				{
					int invha = ha ? 255 * 256 / ha : 0;

					/* ugh, division to get non-premul components */
					int invsa = sa ? 255 * 256 / sa : 0;
					int invba = ba ? 255 * 256 / ba : 0;

					int sg = (sp[0] * invsa) >> 8;
					int bg = (bp[0] * invba) >> 8;

					/* Uncomposite */
					sg = (((sg - bg)*invha) >> 8) + bg;
					sg = fz_clampi(sg, 0, 255);

					switch (blendmode)
					{
					default:
					case FZ_BLEND_HUE:
					case FZ_BLEND_SATURATION:
					case FZ_BLEND_COLOR:
						bp[0] = fz_mul255(ra, bg);
						break;
					case FZ_BLEND_LUMINOSITY:
						bp[0] = fz_mul255(ra, sg);
						break;
					}

					/* Normal blend for spots */
					for (k = first_spot; k < n; k++)
					{
						int sc = (sp[k] * invsa + 128) >> 8;
						int bc = (bp[k] * invba + 128) >> 8;
						int rc;

						sc = (((sc - bc) * invha + 128) >> 8) + bc;
						sc = fz_clampi(sc, 0, 255);
						rc = bc + fz_mul255(sa, fz_mul255(255 - ba, sc) + fz_mul255(ba, sc) - bc);
						rc = fz_clampi(rc, 0, 255);
						bp[k] = fz_mul255(rc, ra);
					}
				}
			}
		}
		sp += n + sal;
		bp += n + bal;
	} while (--w);
}

static inline void
fz_blend_nonseparable_nonisolated(byte * FZ_RESTRICT bp, int bal, const byte * FZ_RESTRICT sp, int sal, int n, int w, int blendmode, int complement, const byte * FZ_RESTRICT hp, int alpha, int first_spot)
{
	do
	{
		int ha = *hp++;
		int haa = fz_mul255(ha, alpha);
		if (haa != 0)
		{
			int sa = (sal ? sp[n] : 255);
			int ba = (bal ? bp[n] : 255);

			if (ba == 0 && alpha == 255)
			{
				memcpy(bp, sp, n + (sal && bal));
				if (bal && !sal)
					bp[n] = 255;
			}
			else
			{
				int bahaa = fz_mul255(ba, haa);

				/* Calculate result_alpha */
				int ra0 = ba - bahaa;
				int ra = ra0 + haa;

				if (bal)
					bp[n] = ra;

				if (ra != 0)
				{
					/* Because we are a non-isolated group, we
					* need to 'uncomposite' before we blend
					* (recomposite). We assume that normal
					* blending has been done inside the group,
					* so: ra.rc = (1-ha).bc + ha.sc
					* A bit of rearrangement, and that gives us
					* that: sc = (ra.rc - bc)/ha + bc
					* Now, the result of the blend was stored in
					* src, so: */
					int invha = ha ? 255 * 256 / ha : 0;
					int k;
					unsigned char rr, rg, rb;

					/* ugh, division to get non-premul components */
					int invsa = sa ? 255 * 256 / sa : 0;
					int invba = ba ? 255 * 256 / ba : 0;

					int sr = (sp[0] * invsa) >> 8;
					int sg = (sp[1] * invsa) >> 8;
					int sb = (sp[2] * invsa) >> 8;

					int br = (bp[0] * invba) >> 8;
					int bg = (bp[1] * invba) >> 8;
					int bb = (bp[2] * invba) >> 8;

					if (complement)
					{
						sr = 255 - sr;
						sg = 255 - sg;
						sb = 255 - sb;
						br = 255 - br;
						bg = 255 - bg;
						bb = 255 - bb;
					}

					/* Uncomposite */
					sr = (((sr - br)*invha) >> 8) + br;
					sr = fz_clampi(sr, 0, 255);
					sg = (((sg - bg)*invha) >> 8) + bg;
					sg = fz_clampi(sg, 0, 255);
					sb = (((sb - bb)*invha) >> 8) + bb;
					sb = fz_clampi(sb, 0, 255);

					switch (blendmode)
					{
					default:
					case FZ_BLEND_HUE:
						fz_hue_rgb(&rr, &rg, &rb, br, bg, bb, sr, sg, sb);
						break;
					case FZ_BLEND_SATURATION:
						fz_saturation_rgb(&rr, &rg, &rb, br, bg, bb, sr, sg, sb);
						break;
					case FZ_BLEND_COLOR:
						fz_color_rgb(&rr, &rg, &rb, br, bg, bb, sr, sg, sb);
						break;
					case FZ_BLEND_LUMINOSITY:
						fz_luminosity_rgb(&rr, &rg, &rb, br, bg, bb, sr, sg, sb);
						break;
					}

					/* From the notes at the top:
					 *
					 *  Ar * Cr = Cb * (Ar - alpha * As) + alpha * As * (1 - Ab) * Cs + alpha * As * Ab * B(Cb, Cs) ]
					 *
					 * And:
					 *
					 *  Ar = ba + haa - bahaa
					 *
					 * In our 0..255 world, with our current variables:
					 *
					 * ra.rc = bc * (ra - haa) + haa * (255 - ba) * sc + bahaa * B(Cb, Cs)
					 *       = bc * ra0        + haa * (255 - ba) * sc + bahaa * B(Cb, Cs)
					 */

					if (bahaa != 255)
					{
						rr = fz_mul255(bahaa, rr);
						rg = fz_mul255(bahaa, rg);
						rb = fz_mul255(bahaa, rb);
					}
					if (ba != 255)
					{
						int t = fz_mul255(255 - ba, haa);
						rr += fz_mul255(t, sr);
						rg += fz_mul255(t, sg);
						rb += fz_mul255(t, sb);
					}
					if (ra0 != 0)
					{
						rr += fz_mul255(ra0, br);
						rg += fz_mul255(ra0, bg);
						rb += fz_mul255(ra0, bb);
					}

					/* CMYK */
					if (complement)
					{
						int sk, bk, rk;

						/* Care must be taking when inverting here, as r = alpha * col.
						 * We want to store alpha * (255 - col) = alpha * 255 - alpha * col
						 */
						rr = ra - rr;
						rg = ra - rg;
						rb = ra - rb;

						sk = sa ? (sp[3] * invsa) >> 8 : 255;
						bk = ba ? (bp[3] * invba) >> 8 : 255;

						bk = fz_clampi(bk, 0, 255);
						sk = fz_clampi(sk, 0, 255);

						if (blendmode == FZ_BLEND_LUMINOSITY)
							rk = sk;
						else
							rk = bk;

						if (bahaa != 255)
							rk = fz_mul255(bahaa, rk);

						if (ba != 255)
						{
							int t = fz_mul255(255 - ba, haa);
							rk += fz_mul255(t, sk);
						}

						if (ra0 != 0)
							rk += fz_mul255(ra0, bk);

						bp[3] = rk;
					}

					bp[0] = rr;
					bp[1] = rg;
					bp[2] = rb;

					/* Normal blend for spots */
					for (k = first_spot; k < n; k++)
					{
						int sc = (sp[k] * invsa + 128) >> 8;
						int bc = (bp[k] * invba + 128) >> 8;
						int rc;

						sc = (((sc - bc) * invha + 128) >> 8) + bc;
						sc = fz_clampi(sc, 0, 255);
						rc = bc + fz_mul255(ha, fz_mul255(255 - ba, sc) + fz_mul255(ba, sc) - bc);
						rc = fz_clampi(rc, 0, 255);
						bp[k] = fz_mul255(rc, ra);
					}
				}
			}
		}
		sp += n + sal;
		bp += n + bal;
	}
	while (--w);
}

#ifdef PARANOID_PREMULTIPLY
static void
verify_premultiply(fz_context *ctx, const fz_pixmap * FZ_RESTRICT dst)
{
	unsigned char *dp = dst->samples;
	int w = dst->w;
	int h = dst->h;
	int n = dst->n;
	int x, y, i;
	int s = dst->stride - n * w;

	for (y = h; y > 0; y--)
	{
		for (x = w; x > 0; x--)
		{
			int a = dp[n-1];
			for (i = n-1; i > 0; i--)
				if (*dp++ > a)
					abort();
			dp++;
		}
		dp += s;
	}
}
#endif

void
fz_blend_pixmap(fz_context *ctx, fz_pixmap * FZ_RESTRICT dst, fz_pixmap * FZ_RESTRICT src, int alpha, int blendmode, int isolated, const fz_pixmap * FZ_RESTRICT shape)
{
	unsigned char *sp;
	unsigned char *dp;
	fz_irect bbox;
	int x, y, w, h, n;
	int da, sa;
	int complement;

	/* TODO: fix this hack! */
	if (isolated && alpha < 255)
	{
		unsigned char *sp2;
		int nn;
		h = src->h;
		sp2 = src->samples;
		nn = src->w * src->n;
		while (h--)
		{
			n = nn;
			while (n--)
			{
				*sp2 = fz_mul255(*sp2, alpha);
				sp2++;
			}
			sp2 += src->stride - nn;
		}
	}

	bbox = fz_intersect_irect(fz_pixmap_bbox(ctx, src), fz_pixmap_bbox(ctx, dst));

	x = bbox.x0;
	y = bbox.y0;
	w = fz_irect_width(bbox);
	h = fz_irect_height(bbox);
	if (w == 0 || h == 0)
		return;

	complement = fz_colorspace_is_subtractive(ctx, src->colorspace);
	n = src->n;
	sp = src->samples + (y - src->y) * (size_t)src->stride + (x - src->x) * (size_t)src->n;
	sa = src->alpha;
	dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x - dst->x) * (size_t)dst->n;
	da = dst->alpha;

	if (n == 1)
		sa = da = 0;

#ifdef PARANOID_PREMULTIPLY
	if (sa)
		verify_premultiply(ctx, src);
	if (da)
		verify_premultiply(ctx, dst);
#endif

	n -= sa;
	assert(n == dst->n - da);

	if (!isolated)
	{
		const unsigned char *hp = shape->samples + (y - shape->y) * (size_t)shape->stride + (x - shape->x);

		while (h--)
		{
			if (blendmode >= FZ_BLEND_HUE)
			{
				if (complement || src->s > 0)
					if ((n - src->s) == 1)
						fz_blend_nonseparable_nonisolated_gray(dp, da, sp, sa, n, w, blendmode, hp, alpha, 1);
					else
						fz_blend_nonseparable_nonisolated(dp, da, sp, sa, n, w, blendmode, complement, hp, alpha, n - src->s);
				else
					if (da)
						if (sa)
							if (n == 1)
								fz_blend_nonseparable_nonisolated_gray(dp, 1, sp, 1, 1, w, blendmode, hp, alpha, 1);
							else
								fz_blend_nonseparable_nonisolated(dp, 1, sp, 1, n, w, blendmode, complement, hp, alpha, n);
						else
							if (n == 1)
								fz_blend_nonseparable_nonisolated_gray(dp, 1, sp, 0, 1, w, blendmode, hp, alpha, 1);
							else
								fz_blend_nonseparable_nonisolated(dp, 1, sp, 0, n, w, blendmode, complement, hp, alpha, n);
					else
						if (sa)
							if (n == 1)
								fz_blend_nonseparable_nonisolated_gray(dp, 0, sp, 1, 1, w, blendmode, hp, alpha, 1);
							else
								fz_blend_nonseparable_nonisolated(dp, 0, sp, 1, n, w, blendmode, complement, hp, alpha, n);
						else
							if (n == 1)
								fz_blend_nonseparable_nonisolated_gray(dp, 0, sp, 0, 1, w, blendmode, hp, alpha, 1);
							else
								fz_blend_nonseparable_nonisolated(dp, 0, sp, 0, n, w, blendmode, complement, hp, alpha, n);
			}
			else
			{
				if (complement || src->s > 0)
					fz_blend_separable_nonisolated(dp, da, sp, sa, n, w, blendmode, complement, hp, alpha, n - src->s);
				else
					if (da)
						if (sa)
							fz_blend_separable_nonisolated(dp, 1, sp, 1, n, w, blendmode, 0, hp, alpha, n);
						else
							fz_blend_separable_nonisolated(dp, 1, sp, 0, n, w, blendmode, 0, hp, alpha, n);
					else
						if (sa)
							fz_blend_separable_nonisolated(dp, 0, sp, 1, n, w, blendmode, 0, hp, alpha, n);
						else
							fz_blend_separable_nonisolated(dp, 0, sp, 0, n, w, blendmode, 0, hp, alpha, n);
			}
			sp += src->stride;
			dp += dst->stride;
			hp += shape->stride;
		}
	}
	else
	{
		while (h--)
		{
			if (blendmode >= FZ_BLEND_HUE)
			{
				if (complement || src->s > 0)
					if ((n - src->s) == 1)
						fz_blend_nonseparable_gray(dp, da, sp, sa, n, w, blendmode, 1);
					else
						fz_blend_nonseparable(dp, da, sp, sa, n, w, blendmode, complement, n - src->s);
				else
					if (da)
						if (sa)
							if (n == 1)
								fz_blend_nonseparable_gray(dp, 1, sp, 1, 1, w, blendmode, 1);
							else
								fz_blend_nonseparable(dp, 1, sp, 1, n, w, blendmode, complement, n);
						else
							if (n == 1)
								fz_blend_nonseparable_gray(dp, 1, sp, 0, 1,  w, blendmode, 1);
							else
								fz_blend_nonseparable(dp, 1, sp, 0, n, w, blendmode, complement, n);
					else
						if (sa)
							if (n == 1)
								fz_blend_nonseparable_gray(dp, 0, sp, 1, 1, w, blendmode, 1);
							else
								fz_blend_nonseparable(dp, 0, sp, 1, n, w, blendmode, complement, n);
						else
							if (n == 1)
								fz_blend_nonseparable_gray(dp, 0, sp, 0, 1,  w, blendmode, 1);
							else
								fz_blend_nonseparable(dp, 0, sp, 0, n, w, blendmode, complement, n);
			}
			else
			{
				if (complement || src->s > 0)
					fz_blend_separable(dp, da, sp, sa, n, w, blendmode, complement, n - src->s);
				else
					if (da)
						if (sa)
							fz_blend_separable(dp, 1, sp, 1, n, w, blendmode, 0, n);
						else
							fz_blend_separable(dp, 1, sp, 0, n, w, blendmode, 0, n);
					else
						if (sa)
							fz_blend_separable(dp, 0, sp, 1, n, w, blendmode, 0, n);
						else
							fz_blend_separable(dp, 0, sp, 0, n, w, blendmode, 0, n);
			}
			sp += src->stride;
			dp += dst->stride;
		}
	}

#ifdef PARANOID_PREMULTIPLY
	if (da)
		verify_premultiply(ctx, dst);
#endif
}

static inline void
fz_blend_knockout(byte * FZ_RESTRICT bp, int bal, const byte * FZ_RESTRICT sp, int sal, int n1, int w, const byte * FZ_RESTRICT hp)
{
	int k;
	do
	{
		int ha = *hp++;

		if (ha != 0)
		{
			int sa = (sal ? sp[n1] : 255);
			int ba = (bal ? bp[n1] : 255);
			if (ba == 0 && ha == 0xFF)
			{
				memcpy(bp, sp, n1);
				if (bal)
					bp[n1] = sa;
			}
			else
			{
				int hasa = fz_mul255(ha, sa);
				/* ugh, division to get non-premul components */
				int invsa = sa ? 255 * 256 / sa : 0;
				int invba = ba ? 255 * 256 / ba : 0;
				int ra = hasa + fz_mul255(255-ha, ba);

				/* Process colorants + spots */
				for (k = 0; k < n1; k++)
				{
					int sc = (sp[k] * invsa) >> 8;
					int bc = (bp[k] * invba) >> 8;
					int rc = fz_mul255(255 - ha, bc) + fz_mul255(ha, sc);

					bp[k] = fz_mul255(ra, rc);
				}

				if (bal)
					bp[k] = ra;
			}
		}
		sp += n1 + sal;
		bp += n1 + bal;
	}
	while (--w);
}

void
fz_blend_pixmap_knockout(fz_context *ctx, fz_pixmap * FZ_RESTRICT dst, fz_pixmap * FZ_RESTRICT src, const fz_pixmap * FZ_RESTRICT shape)
{
	unsigned char *sp;
	unsigned char *dp;
	fz_irect sbox, dbox, bbox;
	int x, y, w, h, n;
	int da, sa;
	const unsigned char *hp;

	dbox = fz_pixmap_bbox_no_ctx(dst);
	sbox = fz_pixmap_bbox_no_ctx(src);
	bbox = fz_intersect_irect(dbox, sbox);

	x = bbox.x0;
	y = bbox.y0;
	w = fz_irect_width(bbox);
	h = fz_irect_height(bbox);
	if (w == 0 || h == 0)
		return;

	n = src->n;
	sp = src->samples + (y - src->y) * (size_t)src->stride + (x - src->x) * (size_t)src->n;
	sa = src->alpha;
	dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x - dst->x) * (size_t)dst->n;
	da = dst->alpha;
	hp = shape->samples + (y - shape->y) * (size_t)shape->stride + (x - shape->x);

#ifdef PARANOID_PREMULTIPLY
	if (sa)
		verify_premultiply(ctx, src);
	if (da)
		verify_premultiply(ctx, dst);
#endif

	n -= sa;
	assert(n == dst->n - da);

	while (h--)
	{
		fz_blend_knockout(dp, da, sp, sa, n, w, hp);
		sp += src->stride;
		dp += dst->stride;
		hp += shape->stride;
	}

#ifdef PARANOID_PREMULTIPLY
	if (da)
		verify_premultiply(ctx, dst);
#endif
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "context-imp.h"
#include "color-imp.h"
#include "draw-imp.h"
#include "glyph-imp.h"
#include "pixmap-imp.h"

#include <string.h>
#include <assert.h>
#include <math.h>
#include <float.h>

#define STACK_SIZE 96

/* Enable the following to attempt to support knockout and/or isolated
 * blending groups. */
#define ATTEMPT_KNOCKOUT_AND_ISOLATED

/* Enable the following to help debug group blending. */
#undef DUMP_GROUP_BLENDS

/* Enable the following to help debug graphics stack pushes/pops */
#undef DUMP_STACK_CHANGES

enum {
	FZ_DRAWDEV_FLAGS_TYPE3 = 1,
};

typedef struct {
	fz_irect scissor;
	fz_pixmap *dest;
	fz_pixmap *mask;
	fz_pixmap *shape;
	fz_pixmap *group_alpha;
	int blendmode;
	int id, encache;
	float alpha;
	fz_matrix ctm;
	float xstep, ystep;
	fz_irect area;
} fz_draw_state;

typedef struct fz_draw_device
{
	fz_device super;
	fz_matrix transform;
	fz_rasterizer *rast;
	fz_default_colorspaces *default_cs;
	fz_colorspace *proof_cs;
	int flags;
	int resolve_spots;
	int overprint_possible;
	int top;
	fz_scale_cache *cache_x;
	fz_scale_cache *cache_y;
	fz_draw_state *stack;
	int stack_cap;
	fz_draw_state init_stack[STACK_SIZE];
	fz_shade_color_cache *shade_cache;
} fz_draw_device;

#ifdef DUMP_GROUP_BLENDS

#include <stdio.h>

static int group_dump_count = 0;

static void fz_dump_blend(fz_context *ctx, const char *s, fz_pixmap *pix)
{
	char name[80];
	int psd = 0;

	if (!pix)
		return;

	if (pix->s || fz_colorspace_is_subtractive(ctx, pix->colorspace))
		psd = 1;

	fz_snprintf(name, sizeof(name), "dump%02d.%s", group_dump_count, psd ? "psd" : "png");
	printf("%s%02d%s(%p)", s ? s : "", group_dump_count++, psd ? "(PSD)" : "", pix);
	if (psd)
		fz_save_pixmap_as_psd(ctx, pix, name);
	else
		fz_save_pixmap_as_png(ctx, pix, name);
}

static void dump_spaces(int x, const char *s)
{
	int i;
	for (i = 0; i < x; i++)
		printf(" ");
	printf("%s", s);
}

#endif

#ifdef DUMP_STACK_CHANGES
#define STACK_PUSHED(A) stack_change(ctx, dev, '>', A)
#define STACK_POPPED(A) stack_change(ctx, dev, '<', A)
#define STACK_CONVERT(A) stack_change(ctx, dev, '=', A)
static void stack_change(fz_context *ctx, fz_draw_device *dev, int c, const char *s)
{
	int n, depth = dev->top;
	if (c != '<')
		depth--;
	n = depth;
	while (n-- > 0)
		fputc('\t', stderr);
	fprintf(stderr, "%c%s (%d)\n", c, s, depth);
}
#else
#define STACK_PUSHED(A) do {} while (0)
#define STACK_POPPED(A) do {} while (0)
#define STACK_CONVERT(A) do {} while (0)
#endif

/* Logic below assumes that default cs is set to color context cs if there
 * was not a default in the document for that particular cs
 */
static fz_colorspace *fz_default_colorspace(fz_context *ctx, fz_default_colorspaces *default_cs, fz_colorspace *cs)
{
	if (cs == NULL)
		return NULL;
	if (default_cs == NULL)
		return cs;

	switch (fz_colorspace_type(ctx, cs))
	{
	case FZ_COLORSPACE_GRAY:
		if (cs == fz_device_gray(ctx))
			return fz_default_gray(ctx, default_cs);
		break;
	case FZ_COLORSPACE_RGB:
		if (cs == fz_device_rgb(ctx))
			return fz_default_rgb(ctx, default_cs);
		break;
	case FZ_COLORSPACE_CMYK:
		if (cs == fz_device_cmyk(ctx))
			return fz_default_cmyk(ctx, default_cs);
		break;
	default:
		break;
	}
	return cs;
}

static void grow_stack(fz_context *ctx, fz_draw_device *dev)
{
	int max = dev->stack_cap * 2;
	fz_draw_state *stack;
	if (dev->stack == &dev->init_stack[0])
	{
		stack = fz_malloc_array(ctx, max, fz_draw_state);
		memcpy(stack, dev->stack, sizeof(*stack) * dev->stack_cap);
	}
	else
	{
		stack = fz_realloc_array(ctx, dev->stack, max, fz_draw_state);
	}
	dev->stack = Memento_label(stack, "draw_stack");
	dev->stack_cap = max;
}

/* 'Push' the stack. Returns a pointer to the current state, with state[1]
 * already having been initialised to contain the same thing. Simply
 * change any contents of state[1] that you want to and continue. */
static fz_draw_state *push_stack(fz_context *ctx, fz_draw_device *dev, const char *message)
{
	fz_draw_state *state;
	if (dev->top == dev->stack_cap-1)
		grow_stack(ctx, dev);
	state = &dev->stack[dev->top];
	dev->top++;
	memcpy(&state[1], state, sizeof(*state));
	STACK_PUSHED(message);
	return state;
}

static fz_draw_state *pop_stack(fz_context *ctx, fz_draw_device *dev, const char *message)
{
	fz_draw_state *state = &dev->stack[--dev->top];
	STACK_POPPED(message);
	return state;
}

static fz_draw_state *convert_stack(fz_context *ctx, fz_draw_device *dev, const char *message)
{
	fz_draw_state *state = &dev->stack[dev->top-1];
	STACK_CONVERT(message);
	return state;
}

static fz_draw_state *
fz_knockout_begin(fz_context *ctx, fz_draw_device *dev)
{
	fz_irect bbox, ga_bbox;
	fz_draw_state *state = &dev->stack[dev->top];
	int isolated = state->blendmode & FZ_BLEND_ISOLATED;

	if ((state->blendmode & FZ_BLEND_KNOCKOUT) == 0)
		return state;

	state = push_stack(ctx, dev, "knockout");

	bbox = fz_pixmap_bbox(ctx, state->dest);
	bbox = fz_intersect_irect(bbox, state->scissor);
	state[1].dest = fz_new_pixmap_with_bbox(ctx, state->dest->colorspace, bbox, state->dest->seps, state->dest->alpha);
	if (state[0].group_alpha)
	{
		ga_bbox = fz_pixmap_bbox(ctx, state->group_alpha);
		ga_bbox = fz_intersect_irect(ga_bbox, state->scissor);
		state[1].group_alpha = fz_new_pixmap_with_bbox(ctx, state->group_alpha->colorspace, ga_bbox, state->group_alpha->seps, state->group_alpha->alpha);
	}

	if (isolated)
	{
		fz_clear_pixmap(ctx, state[1].dest);
		if (state[1].group_alpha)
			fz_clear_pixmap(ctx, state[1].group_alpha);
	}
	else
	{
		/* Find the last but one destination to copy */
		int i = dev->top-1; /* i = the one on entry (i.e. the last one) */
		fz_draw_state *prev = state;
		while (i > 0)
		{
			prev = &dev->stack[--i];
			if (prev->dest != state->dest)
				break;
		}
		if (prev->dest)
		{
			fz_copy_pixmap_rect(ctx, state[1].dest, prev->dest, bbox, dev->default_cs);
			if (state[1].group_alpha)
			{
				if (prev->group_alpha)
					fz_copy_pixmap_rect(ctx, state[1].group_alpha, prev->group_alpha, ga_bbox, dev->default_cs);
				else
					fz_clear_pixmap(ctx, state[1].group_alpha);
			}
		}
		else
		{
			fz_clear_pixmap(ctx, state[1].dest);
			if (state[1].group_alpha)
				fz_clear_pixmap(ctx, state[1].group_alpha);
		}
	}

	/* Knockout groups (and only knockout groups) rely on shape */
	state[1].shape = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
	fz_clear_pixmap(ctx, state[1].shape);

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top-1, "");
	fz_dump_blend(ctx, "Knockout begin: background is ", state[1].dest);
	if (state[1].shape)
		fz_dump_blend(ctx, "/S=", state[1].shape);
	if (state[1].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[1].group_alpha);
	printf("\n");
#endif

	state[1].scissor = bbox;
	state[1].blendmode &= ~(FZ_BLEND_MODEMASK | FZ_BLEND_ISOLATED);

	return &state[1];
}

static void fz_knockout_end(fz_context *ctx, fz_draw_device *dev)
{
	fz_draw_state *state;

	if (dev->top == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected knockout end");

	state = pop_stack(ctx, dev, "knockout");
	if ((state[0].blendmode & FZ_BLEND_KNOCKOUT) == 0)
		return;

	assert((state[1].blendmode & FZ_BLEND_ISOLATED) == 0);
	assert((state[1].blendmode & FZ_BLEND_MODEMASK) == 0);
	assert(state[1].shape);

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top, "");
	fz_dump_blend(ctx, "Knockout end: blending ", state[1].dest);
	if (state[1].shape)
		fz_dump_blend(ctx, "/S=", state[1].shape);
	if (state[1].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[1].group_alpha);
	fz_dump_blend(ctx, " onto ", state[0].dest);
	if (state[0].shape)
		fz_dump_blend(ctx, "/S=", state[0].shape);
	if (state[0].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[0].group_alpha);
	if ((state->blendmode & FZ_BLEND_MODEMASK) != 0)
		printf(" (blend %d)", state->blendmode & FZ_BLEND_MODEMASK);
	if ((state->blendmode & FZ_BLEND_ISOLATED) != 0)
		printf(" (isolated)");
	printf(" (knockout)");
#endif

	fz_blend_pixmap_knockout(ctx, state[0].dest, state[1].dest, state[1].shape);
	fz_drop_pixmap(ctx, state[1].dest);
	state[1].dest = NULL;

	if (state[1].group_alpha && state[0].group_alpha != state[1].group_alpha)
	{
		if (state[0].group_alpha)
			fz_blend_pixmap_knockout(ctx, state[0].group_alpha, state[1].group_alpha, state[1].shape);
		fz_drop_pixmap(ctx, state[1].group_alpha);
		state[1].group_alpha = NULL;
	}

	if (state[0].shape != state[1].shape)
	{
		if (state[0].shape)
			fz_paint_pixmap(state[0].shape, state[1].shape, 255);
		fz_drop_pixmap(ctx, state[1].shape);
		state[1].shape = NULL;
	}

#ifdef DUMP_GROUP_BLENDS
	fz_dump_blend(ctx, " to get ", state[0].dest);
	if (state[0].shape)
		fz_dump_blend(ctx, "/S=", state[0].shape);
	if (state[0].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[0].group_alpha);
	printf("\n");
#endif
}

static int
colors_supported(fz_context *ctx, fz_colorspace *cs, fz_pixmap *dest)
{
	/* Even if we support separations in the destination, if the color space has CMY or K as one of
	 * its colorants and we are in RGB or Gray we will want to do the tint transform */
	if (!fz_colorspace_is_subtractive(ctx, dest->colorspace) && fz_colorspace_device_n_has_cmyk(ctx, cs))
		return 0;

	/* If we have separations then we should support it */
	if (dest->seps)
		return 1;

	/* If our destination is CMYK and the source color space is only C, M, Y or K we support it
	 * even if we have no seps */
	if (fz_colorspace_is_subtractive(ctx, dest->colorspace))
	{
		int i, n;
		if (fz_colorspace_device_n_has_only_cmyk(ctx, cs))
			return 1;

		n = fz_colorspace_n(ctx, cs);
		for (i = 0; i < n; i++)
		{
			const char *name = fz_colorspace_colorant(ctx, cs, i);

			if (!name)
				return 0;
			if (!strcmp(name, "All"))
				continue;
			if (!strcmp(name, "Cyan"))
				continue;
			if (!strcmp(name, "Magenta"))
				continue;
			if (!strcmp(name, "Yellow"))
				continue;
			if (!strcmp(name, "Black"))
				continue;
			if (!strcmp(name, "None"))
				continue;
			return 0;
		}
		return 1;
	}

	return 0;
}

static fz_overprint *
set_op_from_spaces(fz_context *ctx, fz_overprint *op, const fz_pixmap *dest, fz_colorspace *src, int opm)
{
	int dn, sn, i, j, dc;

	if (!op)
		return NULL;

	if (!fz_colorspace_is_subtractive(ctx, src) || !fz_colorspace_is_subtractive(ctx, dest->colorspace))
		return NULL;

	sn = fz_colorspace_n(ctx, src);
	dn = dest->n - dest->alpha;
	dc = dn - dest->s;

	/* If a source colorant is not mentioned in the destination
	 * colorants (either process or spots), then it will be mapped
	 * to process colorants. In this case, the process colorants
	 * can never be protected.
	 */
	for (j = 0; j < sn; j++)
	{
		/* Run through the colorants looking for one that isn't mentioned.
		 * i.e. continue if we we find one, break if not. */
		const char *sname = fz_colorspace_colorant(ctx, src, j);
		if (!sname)
			break;
		if (!strcmp(sname, "All") || !strcmp(sname, "None"))
			continue;
		for (i = 0; i < dc; i++)
		{
			const char *name = fz_colorspace_colorant(ctx, dest->colorspace, i);
			if (!name)
				continue;
			if (!strcmp(name, sname))
				break;
		}
		if (i != dc)
			continue;
		for (; i < dn; i++)
		{
			const char *name = fz_separation_name(ctx, dest->seps, i - dc);
			if (!name)
				continue;
			if (!strcmp(name, sname))
				break;
		}
		if (i == dn)
		{
			/* This source colorant wasn't mentioned */
			break;
		}
	}
	if (j == sn)
	{
		/* We did not find any source colorants that weren't mentioned, so
		 * process colorants might not be touched... */
		for (i = 0; i < dc; i++)
		{
			const char *name = fz_colorspace_colorant(ctx, dest->colorspace, i);

			for (j = 0; j < sn; j++)
			{
				const char *sname = fz_colorspace_colorant(ctx, src, j);
				if (!name || !sname)
					continue;
				if (!strcmp(name, sname))
					break;
				if (!strcmp(sname, "All"))
					break;
			}
			if (j == sn)
				fz_set_overprint(op, i);
		}
	}
	for (i = dc; i < dn; i++)
	{
		const char *name = fz_separation_name(ctx, dest->seps, i - dc);

		for (j = 0; j < sn; j++)
		{
			const char *sname = fz_colorspace_colorant(ctx, src, j);
			if (!name || !sname)
				continue;
			if (!strcmp(name, sname))
				break;
			if (!strcmp(sname, "All"))
				break;
		}
		if (j == sn)
			fz_set_overprint(op, i);
	}

	return op;
}

static fz_overprint *
resolve_color(fz_context *ctx,
	fz_overprint *op,
	const float *color,
	fz_colorspace *colorspace,
	float alpha,
	fz_color_params color_params,
	unsigned char *colorbv,
	fz_pixmap *dest,
	int overprint_possible)
{
	float colorfv[FZ_MAX_COLORS];
	int i;
	int n = dest->n - dest->alpha;
	fz_colorspace *model = dest->colorspace;
	int devn, devgray;
	int effective_opm;

	if (colorspace == NULL && model != NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "color destination requires source color");

	effective_opm = color_params.opm;
	devn = fz_colorspace_is_device_n(ctx, colorspace);
	devgray = fz_colorspace_is_device_gray(ctx, colorspace);

	/* We can only overprint when enabled, and when we are in a subtractive colorspace */
	if (color_params.op == 0 || !fz_colorspace_is_subtractive(ctx, dest->colorspace) || !overprint_possible)
		op = NULL;

	else if (devgray)
	{
		/* Device Gray is additive, but seems to still be
		 * counted for overprint (see
		 * Ghent_V3.0/030_Gray_K_black_OP_x1a.pdf 030.pdf). */
	}

	/* If we are in a CMYK space (i.e. not a devn one, given we know we are subtractive at this point),
	 * then we only adhere to overprint mode if it's the same space as the destination. */
	/* FIXME: Possibly we need a better equivalency test here. */
	else if (!devn && colorspace != dest->colorspace)
	{
		effective_opm = 0;
	}

	if (n == 0)
		i = 0;
	else if (devn && colors_supported(ctx, colorspace, dest))
	{
		fz_convert_separation_colors(ctx, colorspace, color, dest->seps, dest->colorspace, colorfv, color_params);
		for (i = 0; i < n; i++)
			colorbv[i] = colorfv[i] * 255;
		op = set_op_from_spaces(ctx, op, dest, colorspace, effective_opm);
	}
	else
	{
		int c = n - dest->s;
		fz_convert_color(ctx, colorspace, color, dest->colorspace, colorfv, NULL, color_params);
		for (i = 0; i < c; i++)
			colorbv[i] = colorfv[i] * 255;
		for (; i < n; i++)
		{
			colorfv[i] = 0;
			colorbv[i] = 0;
		}
	}
	colorbv[i] = alpha * 255;

	/* op && !devn => overprinting in cmyk or devicegray. */
	if (op && !devn)
	{
		/* We are overprinting, so protect all spots. */
		for (i = 4; i < n; i++)
			fz_set_overprint(op, i);
		/* If OPM, then protect all components for which the color values are zero.
		 * (but only if we're in devicecmyk). */
		if (effective_opm == 1 && colorspace != fz_device_gray(ctx))
			for (i = 0; i < n; i++)
				if (colorfv[i] == 0)
					fz_set_overprint(op, i);
	}

	return op;
}

static fz_draw_state *
push_group_for_separations(fz_context *ctx, fz_draw_device *dev, fz_color_params color_params, fz_default_colorspaces *default_cs)
{
	fz_separations *clone = fz_clone_separations_for_overprint(ctx, dev->stack[0].dest->seps);
	fz_colorspace *oi = fz_default_output_intent(ctx, default_cs);
	fz_colorspace *dcs = fz_device_cmyk(ctx);

	/* Pick sep target CMYK based upon proof and output intent settings.  Priority
	* is oi, proof, devicecmyk. */
	if (dev->proof_cs)
	{
		dcs = dev->proof_cs;
	}

	if (oi)
	{
		dcs = oi;
	}

	/* Not needed if dest has the seps, and we are not using a proof or the target is the same as the proof and we don't have an oi or the target is the same as the oi */
	if ((clone == dev->stack[0].dest->seps) && (dev->proof_cs == NULL || dev->proof_cs == dev->stack[0].dest->colorspace) && (oi == NULL || oi == dev->stack[0].dest->colorspace))
	{
		fz_drop_separations(ctx, clone);
		dev->resolve_spots = 0;
		return &dev->stack[0];
	}

	/* Make a new pixmap to render to. */
	fz_try(ctx)
	{
		push_stack(ctx, dev, "separations");
		dev->stack[1].dest = fz_clone_pixmap_area_with_different_seps(ctx, dev->stack[0].dest, &dev->stack[0].scissor, dcs, clone, color_params, default_cs);
	}
	fz_always(ctx)
		fz_drop_separations(ctx, clone);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return &dev->stack[1];
}

static void
fz_draw_fill_path(fz_context *ctx, fz_device *devp, const fz_path *path, int even_odd, fz_matrix in_ctm,
	fz_colorspace *colorspace_in, const float *color, float alpha, fz_color_params color_params)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix ctm = fz_concat(in_ctm, dev->transform);
	fz_rasterizer *rast = dev->rast;
	fz_colorspace *colorspace = fz_default_colorspace(ctx, dev->default_cs, colorspace_in);
	float expansion = fz_matrix_expansion(ctm);
	float flatness;
	unsigned char colorbv[FZ_MAX_COLORS + 1];
	fz_irect bbox;
	fz_draw_state *state = &dev->stack[dev->top];
	fz_overprint op = { { 0 } };
	fz_overprint *eop;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, color_params, dev->default_cs);

	if (expansion < FLT_EPSILON)
		expansion = 1;
	flatness = 0.3f / expansion;
	if (flatness < 0.001f)
		flatness = 0.001f;

	bbox = fz_intersect_irect(fz_pixmap_bbox(ctx, state->dest), state->scissor);
	if (fz_flatten_fill_path(ctx, rast, path, ctm, flatness, bbox, &bbox))
		return;

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		state = fz_knockout_begin(ctx, dev);

	eop = resolve_color(ctx, &op, color, colorspace, alpha, color_params, colorbv, state->dest, dev->overprint_possible);

	fz_convert_rasterizer(ctx, rast, even_odd, state->dest, colorbv, eop);
	if (state->shape)
	{
		if (!rast->fns.reusable)
			fz_flatten_fill_path(ctx, rast, path, ctm, flatness, bbox, NULL);

		colorbv[0] = 255;
		fz_convert_rasterizer(ctx, rast, even_odd, state->shape, colorbv, 0);
	}
	if (state->group_alpha)
	{
		if (!rast->fns.reusable)
			fz_flatten_fill_path(ctx, rast, path, ctm, flatness, bbox, NULL);

		colorbv[0] = alpha * 255;
		fz_convert_rasterizer(ctx, rast, even_odd, state->group_alpha, colorbv, 0);
	}

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		fz_knockout_end(ctx, dev);
}

static void
fz_draw_stroke_path(fz_context *ctx, fz_device *devp, const fz_path *path, const fz_stroke_state *stroke, fz_matrix in_ctm,
	fz_colorspace *colorspace_in, const float *color, float alpha, fz_color_params color_params)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix ctm = fz_concat(in_ctm, dev->transform);
	fz_rasterizer *rast = dev->rast;
	fz_colorspace *colorspace = fz_default_colorspace(ctx, dev->default_cs, colorspace_in);
	float expansion = fz_matrix_expansion(ctm);
	float flatness;
	float linewidth = stroke->linewidth;
	unsigned char colorbv[FZ_MAX_COLORS + 1];
	fz_irect bbox;
	float aa_level = 2.0f/(fz_rasterizer_graphics_aa_level(rast)+2);
	fz_draw_state *state = &dev->stack[dev->top];
	float mlw = fz_rasterizer_graphics_min_line_width(rast);
	fz_overprint op = { { 0 } };
	fz_overprint *eop;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, color_params, dev->default_cs);

	if (mlw > aa_level)
		aa_level = mlw;
	if (expansion < FLT_EPSILON)
		expansion = 1;
	if (linewidth * expansion < aa_level)
		linewidth = aa_level / expansion;
	flatness = 0.3f / expansion;
	if (flatness < 0.001f)
		flatness = 0.001f;

	bbox = fz_intersect_irect(fz_pixmap_bbox_no_ctx(state->dest), state->scissor);
	if (fz_flatten_stroke_path(ctx, rast, path, stroke, ctm, flatness, linewidth, bbox, &bbox))
		return;

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		state = fz_knockout_begin(ctx, dev);

	eop = resolve_color(ctx, &op, color, colorspace, alpha, color_params, colorbv, state->dest, dev->overprint_possible);

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top, "");
	fz_dump_blend(ctx, "Before stroke ", state->dest);
	if (state->shape)
		fz_dump_blend(ctx, "/S=", state->shape);
	if (state->group_alpha)
		fz_dump_blend(ctx, "/GA=", state->group_alpha);
	printf("\n");
#endif
	fz_convert_rasterizer(ctx, rast, 0, state->dest, colorbv, eop);
	if (state->shape)
	{
		if (!rast->fns.reusable)
			(void)fz_flatten_stroke_path(ctx, rast, path, stroke, ctm, flatness, linewidth, bbox, NULL);

		colorbv[0] = 255;
		fz_convert_rasterizer(ctx, rast, 0, state->shape, colorbv, 0);
	}
	if (state->group_alpha)
	{
		if (!rast->fns.reusable)
			(void)fz_flatten_stroke_path(ctx, rast, path, stroke, ctm, flatness, linewidth, bbox, NULL);

		colorbv[0] = 255 * alpha;
		fz_convert_rasterizer(ctx, rast, 0, state->group_alpha, colorbv, 0);
	}

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top, "");
	fz_dump_blend(ctx, "After stroke ", state->dest);
	if (state->shape)
		fz_dump_blend(ctx, "/S=", state->shape);
	if (state->group_alpha)
		fz_dump_blend(ctx, "/GA=", state->group_alpha);
	printf("\n");
#endif

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		fz_knockout_end(ctx, dev);
}

static void
fz_draw_clip_path(fz_context *ctx, fz_device *devp, const fz_path *path, int even_odd, fz_matrix in_ctm, fz_rect scissor)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix ctm = fz_concat(in_ctm, dev->transform);
	fz_rasterizer *rast = dev->rast;

	float expansion = fz_matrix_expansion(ctm);
	float flatness;
	fz_irect bbox;
	fz_draw_state *state = &dev->stack[dev->top];
	fz_colorspace *model;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, fz_default_color_params /* FIXME */, dev->default_cs);

	if (expansion < FLT_EPSILON)
		expansion = 1;
	flatness = 0.3f / expansion;
	if (flatness < 0.001f)
		flatness = 0.001f;

	state = push_stack(ctx, dev, "clip path");

	model = state->dest->colorspace;

	if (!fz_is_infinite_rect(scissor))
	{
		bbox = fz_irect_from_rect(fz_transform_rect(scissor, dev->transform));
		bbox = fz_intersect_irect(bbox, fz_pixmap_bbox(ctx, state->dest));
		bbox = fz_intersect_irect(bbox, state->scissor);
	}
	else
	{
		bbox = fz_intersect_irect(fz_pixmap_bbox(ctx, state->dest), state->scissor);
	}

	if (fz_flatten_fill_path(ctx, rast, path, ctm, flatness, bbox, &bbox) || fz_is_rect_rasterizer(ctx, rast))
	{
		state[1].scissor = bbox;
		state[1].mask = NULL;
#ifdef DUMP_GROUP_BLENDS
		dump_spaces(dev->top-1, "Clip (rectangular) begin\n");
#endif
		return;
	}

	state[1].mask = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
	fz_clear_pixmap(ctx, state[1].mask);
	state[1].dest = fz_new_pixmap_with_bbox(ctx, model, bbox, state[0].dest->seps, state[0].dest->alpha);
	fz_copy_pixmap_rect(ctx, state[1].dest, state[0].dest, bbox, dev->default_cs);
	if (state[1].shape)
	{
		state[1].shape = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_copy_pixmap_rect(ctx, state[1].shape, state[0].shape, bbox, dev->default_cs);
	}
	if (state[1].group_alpha)
	{
		state[1].group_alpha = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_copy_pixmap_rect(ctx, state[1].group_alpha, state[0].group_alpha, bbox, dev->default_cs);
	}

	fz_convert_rasterizer(ctx, rast, even_odd, state[1].mask, NULL, 0);

	state[1].scissor = bbox;

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top-1, "Clip (non-rectangular) begin\n");
#endif
}

static void
fz_draw_clip_stroke_path(fz_context *ctx, fz_device *devp, const fz_path *path, const fz_stroke_state *stroke, fz_matrix in_ctm, fz_rect scissor)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix ctm = fz_concat(in_ctm, dev->transform);
	fz_rasterizer *rast = dev->rast;

	float expansion = fz_matrix_expansion(ctm);
	float flatness;
	float linewidth = stroke->linewidth;
	fz_irect bbox;
	fz_draw_state *state = &dev->stack[dev->top];
	fz_colorspace *model;
	float aa_level = 2.0f/(fz_rasterizer_graphics_aa_level(rast)+2);
	float mlw = fz_rasterizer_graphics_min_line_width(rast);

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, fz_default_color_params /* FIXME */, dev->default_cs);

	if (mlw > aa_level)
		aa_level = mlw;
	if (expansion < FLT_EPSILON)
		expansion = 1;
	if (linewidth * expansion < aa_level)
		linewidth = aa_level / expansion;
	flatness = 0.3f / expansion;
	if (flatness < 0.001f)
		flatness = 0.001f;

	state = push_stack(ctx, dev, "clip stroke");

	model = state->dest->colorspace;

	if (!fz_is_infinite_rect(scissor))
	{
		bbox = fz_irect_from_rect(fz_transform_rect(scissor, dev->transform));
		bbox = fz_intersect_irect(bbox, fz_pixmap_bbox(ctx, state->dest));
		bbox = fz_intersect_irect(bbox, state->scissor);
	}
	else
	{
		bbox = fz_intersect_irect(fz_pixmap_bbox(ctx, state->dest), state->scissor);
	}

	if (fz_flatten_stroke_path(ctx, rast, path, stroke, ctm, flatness, linewidth, bbox, &bbox))
	{
		state[1].scissor = bbox;
		state[1].mask = NULL;
#ifdef DUMP_GROUP_BLENDS
		dump_spaces(dev->top-1, "Clip (stroke, empty) begin\n");
#endif
		return;
	}

	state[1].mask = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
	fz_clear_pixmap(ctx, state[1].mask);
	/* When there is no alpha in the current destination (state[0].dest->alpha == 0)
	 * we have a choice. We can either create the new destination WITH alpha, or
	 * we can copy the old pixmap contents in. We opt for the latter here, but
	 * may want to revisit this decision in the future. */
	state[1].dest = fz_new_pixmap_with_bbox(ctx, model, bbox, state[0].dest->seps, state[0].dest->alpha);
	if (state[0].dest->alpha)
		fz_clear_pixmap(ctx, state[1].dest);
	else
		fz_copy_pixmap_rect(ctx, state[1].dest, state[0].dest, bbox, dev->default_cs);
	if (state->shape)
	{
		state[1].shape = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_copy_pixmap_rect(ctx, state[1].shape, state[0].shape, bbox, dev->default_cs);
	}
	if (state->group_alpha)
	{
		state[1].group_alpha = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_copy_pixmap_rect(ctx, state[1].group_alpha, state[0].group_alpha, bbox, dev->default_cs);
	}

	fz_convert_rasterizer(ctx, rast, 0, state[1].mask, NULL, 0);

	state[1].blendmode |= FZ_BLEND_ISOLATED;
	state[1].scissor = bbox;

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top-1, "Clip (stroke) begin\n");
#endif
}

static void
draw_glyph(unsigned char *colorbv, fz_pixmap *dst, fz_glyph *glyph,
	int xorig, int yorig, const fz_irect *scissor, fz_overprint *eop)
{
	unsigned char *dp;
	fz_irect bbox;
	int x, y, w, h;
	int skip_x, skip_y;
	fz_pixmap *msk;

	bbox = fz_glyph_bbox_no_ctx(glyph);
	bbox = fz_translate_irect(bbox, xorig, yorig);
	bbox = fz_intersect_irect(bbox, *scissor); /* scissor < dst */
	bbox = fz_intersect_irect(bbox, fz_pixmap_bbox_no_ctx(dst));

	if (fz_is_empty_irect(bbox))
		return;

	x = bbox.x0;
	y = bbox.y0;
	w = bbox.x1 - bbox.x0;
	h = bbox.y1 - bbox.y0;

	skip_x = x - glyph->x - xorig;
	skip_y = y - glyph->y - yorig;

	msk = glyph->pixmap;
	dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x - dst->x) * (size_t)dst->n;
	if (msk == NULL)
	{
		fz_paint_glyph(colorbv, dst, dp, glyph, w, h, skip_x, skip_y, eop);
	}
	else
	{
		unsigned char *mp = msk->samples + skip_y * msk->stride + skip_x;
		int da = dst->alpha;

		if (dst->colorspace)
		{
			fz_span_color_painter_t *fn;

			fn = fz_get_span_color_painter(dst->n, da, colorbv, eop);
			if (fn == NULL)
				return;
			while (h--)
			{
				(*fn)(dp, mp, dst->n, w, colorbv, da, eop);
				dp += dst->stride;
				mp += msk->stride;
			}
		}
		else
		{
			fz_span_painter_t *fn;
			int col = colorbv ? colorbv[0] : 255;

			fn = fz_get_span_painter(da, 1, 0, col, eop);
			if (fn == NULL)
				return;
			while (h--)
			{
				(*fn)(dp, da, mp, 1, 0, w, col, eop);
				dp += dst->stride;
				mp += msk->stride;
			}
		}
	}
}

static void
fz_draw_fill_text(fz_context *ctx, fz_device *devp, const fz_text *text, fz_matrix in_ctm,
	fz_colorspace *colorspace_in, const float *color, float alpha, fz_color_params color_params)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix ctm = fz_concat(in_ctm, dev->transform);
	fz_draw_state *state = &dev->stack[dev->top];
	fz_colorspace *model = state->dest->colorspace;
	unsigned char colorbv[FZ_MAX_COLORS + 1];
	unsigned char shapebv, shapebva;
	fz_text_span *span;
	int i;
	fz_colorspace *colorspace = NULL;
	fz_rasterizer *rast = dev->rast;
	fz_overprint op = { { 0 } };
	fz_overprint *eop;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, color_params, dev->default_cs);

	if (colorspace_in)
		colorspace = fz_default_colorspace(ctx, dev->default_cs, colorspace_in);

	if (colorspace == NULL && model != NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "color destination requires source color");

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		state = fz_knockout_begin(ctx, dev);

	eop = resolve_color(ctx, &op, color, colorspace, alpha, color_params, colorbv, state->dest, dev->overprint_possible);
	shapebv = 255;
	shapebva = 255 * alpha;

	for (span = text->head; span; span = span->next)
	{
		fz_matrix tm, trm;
		fz_glyph *glyph;
		int gid;

		tm = span->trm;

		for (i = 0; i < span->len; i++)
		{
			gid = span->items[i].gid;
			if (gid < 0)
				continue;

			tm.e = span->items[i].x;
			tm.f = span->items[i].y;
			trm = fz_concat(tm, ctm);

			glyph = fz_render_glyph(ctx, span->font, gid, &trm, model, &state->scissor, state->dest->alpha, fz_rasterizer_text_aa_level(rast));
			if (glyph)
			{
				fz_pixmap *pixmap = glyph->pixmap;
				int x = floorf(trm.e);
				int y = floorf(trm.f);
				if (pixmap == NULL || pixmap->n == 1)
				{
					draw_glyph(colorbv, state->dest, glyph, x, y, &state->scissor, eop);
					if (state->shape)
						draw_glyph(&shapebv, state->shape, glyph, x, y, &state->scissor, 0);
					if (state->group_alpha)
						draw_glyph(&shapebva, state->group_alpha, glyph, x, y, &state->scissor, 0);
				}
				else
				{
					fz_matrix mat;
					mat.a = pixmap->w; mat.b = mat.c = 0; mat.d = pixmap->h;
					mat.e = x + pixmap->x; mat.f = y + pixmap->y;
					mat = fz_gridfit_matrix(devp->flags & FZ_DEVFLAG_GRIDFIT_AS_TILED, mat);
					fz_paint_image(ctx, state->dest, &state->scissor, state->shape, state->group_alpha, pixmap, mat, alpha * 255, !(devp->hints & FZ_DONT_INTERPOLATE_IMAGES), eop);
				}
				fz_drop_glyph(ctx, glyph);
			}
			else
			{
				fz_path *path = fz_outline_glyph(ctx, span->font, gid, tm);
				if (path)
				{
					fz_draw_fill_path(ctx, devp, path, 0, in_ctm, colorspace, color, alpha, color_params);
					fz_drop_path(ctx, path);
				}
				else
				{
					fz_warn(ctx, "cannot render glyph");
				}
			}
		}
	}

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		fz_knockout_end(ctx, dev);
}

static void
fz_draw_stroke_text(fz_context *ctx, fz_device *devp, const fz_text *text, const fz_stroke_state *stroke,
	fz_matrix in_ctm, fz_colorspace *colorspace_in, const float *color, float alpha, fz_color_params color_params)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix ctm = fz_concat(in_ctm, dev->transform);
	fz_draw_state *state = &dev->stack[dev->top];
	unsigned char colorbv[FZ_MAX_COLORS + 1];
	unsigned char solid = 255;
	unsigned char alpha_byte = alpha * 255;
	fz_text_span *span;
	int i;
	fz_colorspace *colorspace = NULL;
	int aa = fz_rasterizer_text_aa_level(dev->rast);
	fz_overprint op = { { 0 } };
	fz_overprint *eop;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, color_params, dev->default_cs);

	if (colorspace_in)
		colorspace = fz_default_colorspace(ctx, dev->default_cs, colorspace_in);

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		state = fz_knockout_begin(ctx, dev);

	eop = resolve_color(ctx, &op, color, colorspace, alpha, color_params, colorbv, state->dest, dev->overprint_possible);

	for (span = text->head; span; span = span->next)
	{
		fz_matrix tm, trm;
		fz_glyph *glyph;
		int gid;

		tm = span->trm;

		for (i = 0; i < span->len; i++)
		{
			gid = span->items[i].gid;
			if (gid < 0)
				continue;

			tm.e = span->items[i].x;
			tm.f = span->items[i].y;
			trm = fz_concat(tm, ctm);

			glyph = fz_render_stroked_glyph(ctx, span->font, gid, &trm, ctm, stroke, &state->scissor, aa);
			if (glyph)
			{
				fz_pixmap *pixmap = glyph->pixmap;
				int x = (int)trm.e;
				int y = (int)trm.f;
				if (pixmap == NULL || pixmap->n == 1)
				{
					draw_glyph(colorbv, state->dest, glyph, x, y, &state->scissor, eop);
					if (state->shape)
						draw_glyph(&solid, state->shape, glyph, x, y, &state->scissor, 0);
					if (state->group_alpha)
						draw_glyph(&alpha_byte, state->group_alpha, glyph, x, y, &state->scissor, 0);
				}
				else
				{
					fz_matrix mat;
					mat.a = pixmap->w; mat.b = mat.c = 0; mat.d = pixmap->h;
					mat.e = x + pixmap->x; mat.f = y + pixmap->y;
					mat = fz_gridfit_matrix(devp->flags & FZ_DEVFLAG_GRIDFIT_AS_TILED, mat);
					fz_paint_image(ctx, state->dest, &state->scissor, state->shape, state->group_alpha, pixmap, mat, alpha * 255, !(devp->hints & FZ_DONT_INTERPOLATE_IMAGES), eop);
				}
				fz_drop_glyph(ctx, glyph);
			}
			else
			{
				fz_path *path = fz_outline_glyph(ctx, span->font, gid, tm);
				if (path)
				{
					fz_draw_stroke_path(ctx, devp, path, stroke, in_ctm, colorspace, color, alpha, color_params);
					fz_drop_path(ctx, path);
				}
				else
				{
					fz_warn(ctx, "cannot render glyph");
				}
			}
		}
	}

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		fz_knockout_end(ctx, dev);
}

static void
fz_draw_clip_text(fz_context *ctx, fz_device *devp, const fz_text *text, fz_matrix in_ctm, fz_rect scissor)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix ctm = fz_concat(in_ctm, dev->transform);
	fz_irect bbox;
	fz_matrix tm, trm;
	fz_glyph *glyph;
	int i, gid;
	fz_draw_state *state;
	fz_colorspace *model;
	fz_text_span *span;
	fz_rasterizer *rast = dev->rast;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, fz_default_color_params /* FIXME */, dev->default_cs);

	state = push_stack(ctx, dev, "clip text");

	model = state->dest->colorspace;

	/* make the mask the exact size needed */
	bbox = fz_irect_from_rect(fz_bound_text(ctx, text, NULL, ctm));
	bbox = fz_intersect_irect(bbox, state->scissor);
	if (!fz_is_infinite_rect(scissor))
	{
		fz_rect tscissor = fz_transform_rect(scissor, dev->transform);
		bbox = fz_intersect_irect(bbox, fz_irect_from_rect(tscissor));
	}

	state[1].mask = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
	fz_clear_pixmap(ctx, state[1].mask);
	/* When there is no alpha in the current destination (state[0].dest->alpha == 0)
	 * we have a choice. We can either create the new destination WITH alpha, or
	 * we can copy the old pixmap contents in. We opt for the latter here, but
	 * may want to revisit this decision in the future. */
	state[1].dest = fz_new_pixmap_with_bbox(ctx, model, bbox, state[0].dest->seps, state[0].dest->alpha);
	if (state[0].dest->alpha)
		fz_clear_pixmap(ctx, state[1].dest);
	else
		fz_copy_pixmap_rect(ctx, state[1].dest, state[0].dest, bbox, dev->default_cs);
	if (state->shape)
	{
		state[1].shape = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_copy_pixmap_rect(ctx, state[1].shape, state[0].shape, bbox, dev->default_cs);
	}
	else
		state[1].shape = NULL;
	if (state->group_alpha)
	{
		state[1].group_alpha = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_copy_pixmap_rect(ctx, state[1].group_alpha, state[0].group_alpha, bbox, dev->default_cs);
	}
	else
		state[1].group_alpha = NULL;

	state[1].blendmode |= FZ_BLEND_ISOLATED;
	state[1].scissor = bbox;

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top-1, "Clip (text) begin\n");
#endif

	if (!fz_is_empty_irect(bbox) && state[1].mask)
	{
		for (span = text->head; span; span = span->next)
		{
			tm = span->trm;

			for (i = 0; i < span->len; i++)
			{
				gid = span->items[i].gid;
				if (gid < 0)
					continue;

				tm.e = span->items[i].x;
				tm.f = span->items[i].y;
				trm = fz_concat(tm, ctm);

				glyph = fz_render_glyph(ctx, span->font, gid, &trm, model, &state->scissor, state[1].dest->alpha, fz_rasterizer_text_aa_level(rast));
				if (glyph)
				{
					int x = (int)trm.e;
					int y = (int)trm.f;
					draw_glyph(NULL, state[1].mask, glyph, x, y, &bbox, 0);
					if (state[1].shape)
						draw_glyph(NULL, state[1].shape, glyph, x, y, &bbox, 0);
					if (state[1].group_alpha)
						draw_glyph(NULL, state[1].group_alpha, glyph, x, y, &bbox, 0);
					fz_drop_glyph(ctx, glyph);
				}
				else
				{
					fz_path *path = fz_outline_glyph(ctx, span->font, gid, tm);
					if (path)
					{
						fz_pixmap *old_dest;
						float white = 1;

						old_dest = state[1].dest;
						state[1].dest = state[1].mask;
						state[1].mask = NULL;
						fz_try(ctx)
						{
							fz_draw_fill_path(ctx, devp, path, 0, in_ctm, fz_device_gray(ctx), &white, 1, fz_default_color_params);
						}
						fz_always(ctx)
						{
							state[1].mask = state[1].dest;
							state[1].dest = old_dest;
							fz_drop_path(ctx, path);
						}
						fz_catch(ctx)
						{
							fz_rethrow(ctx);
						}
					}
					else
					{
						fz_warn(ctx, "cannot render glyph for clipping");
					}
				}
			}
		}
	}
}

static void
fz_draw_clip_stroke_text(fz_context *ctx, fz_device *devp, const fz_text *text, const fz_stroke_state *stroke, fz_matrix in_ctm, fz_rect scissor)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix ctm = fz_concat(in_ctm, dev->transform);
	fz_irect bbox;
	fz_pixmap *mask, *dest, *shape, *group_alpha;
	fz_matrix tm, trm;
	fz_glyph *glyph;
	int i, gid;
	fz_draw_state *state = push_stack(ctx, dev, "clip stroke text");
	fz_colorspace *model = state->dest->colorspace;
	fz_text_span *span;
	int aa = fz_rasterizer_text_aa_level(dev->rast);

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, fz_default_color_params /* FIXME */, dev->default_cs);

	/* make the mask the exact size needed */
	bbox = fz_irect_from_rect(fz_bound_text(ctx, text, stroke, ctm));
	bbox = fz_intersect_irect(bbox, state->scissor);
	if (!fz_is_infinite_rect(scissor))
	{
		fz_rect tscissor = fz_transform_rect(scissor, dev->transform);
		bbox = fz_intersect_irect(bbox, fz_irect_from_rect(tscissor));
	}

	state[1].mask = mask = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
	fz_clear_pixmap(ctx, mask);
	/* When there is no alpha in the current destination (state[0].dest->alpha == 0)
	 * we have a choice. We can either create the new destination WITH alpha, or
	 * we can copy the old pixmap contents in. We opt for the latter here, but
	 * may want to revisit this decision in the future. */
	state[1].dest = dest = fz_new_pixmap_with_bbox(ctx, model, bbox, state[0].dest->seps, state[0].dest->alpha);
	if (state[0].dest->alpha)
		fz_clear_pixmap(ctx, state[1].dest);
	else
		fz_copy_pixmap_rect(ctx, state[1].dest, state[0].dest, bbox, dev->default_cs);
	if (state->shape)
	{
		state[1].shape = shape = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_copy_pixmap_rect(ctx, state[1].shape, state[0].shape, bbox, dev->default_cs);
	}
	else
		shape = state->shape;
	if (state->group_alpha)
	{
		state[1].group_alpha = group_alpha = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_copy_pixmap_rect(ctx, state[1].group_alpha, state[0].group_alpha, bbox, dev->default_cs);
	}
	else
		group_alpha = NULL;

	state[1].blendmode |= FZ_BLEND_ISOLATED;
	state[1].scissor = bbox;

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top-1, "Clip (stroke text) begin\n");
#endif

	if (!fz_is_empty_irect(bbox))
	{
		for (span = text->head; span; span = span->next)
		{
			tm = span->trm;

			for (i = 0; i < span->len; i++)
			{
				gid = span->items[i].gid;
				if (gid < 0)
					continue;

				tm.e = span->items[i].x;
				tm.f = span->items[i].y;
				trm = fz_concat(tm, ctm);

				glyph = fz_render_stroked_glyph(ctx, span->font, gid, &trm, ctm, stroke, &state->scissor, aa);
				if (glyph)
				{
					int x = (int)trm.e;
					int y = (int)trm.f;
					draw_glyph(NULL, mask, glyph, x, y, &bbox, 0);
					if (shape)
						draw_glyph(NULL, shape, glyph, x, y, &bbox, 0);
					if (group_alpha)
						draw_glyph(NULL, group_alpha, glyph, x, y, &bbox, 0);
					fz_drop_glyph(ctx, glyph);
				}
				else
				{
					fz_path *path = fz_outline_glyph(ctx, span->font, gid, tm);
					if (path)
					{
						fz_pixmap *old_dest;
						float white = 1;

						state = &dev->stack[dev->top];
						old_dest = state[0].dest;
						state[0].dest = state[0].mask;
						state[0].mask = NULL;
						fz_try(ctx)
						{
							fz_draw_stroke_path(ctx, devp, path, stroke, in_ctm, fz_device_gray(ctx), &white, 1, fz_default_color_params);
						}
						fz_always(ctx)
						{
							state[0].mask = state[0].dest;
							state[0].dest = old_dest;
							fz_drop_path(ctx, path);
						}
						fz_catch(ctx)
						{
							fz_rethrow(ctx);
						}
					}
					else
					{
						fz_warn(ctx, "cannot render glyph for stroked clipping");
					}
				}
			}
		}
	}
}

static void
fz_draw_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
}

static void
fz_draw_fill_shade(fz_context *ctx, fz_device *devp, fz_shade *shade, fz_matrix in_ctm, float alpha, fz_color_params color_params)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix ctm = fz_concat(in_ctm, dev->transform);
	fz_irect bbox, scissor;
	fz_pixmap *dest, *shape, *group_alpha;
	unsigned char colorbv[FZ_MAX_COLORS + 1];
	unsigned char alpha_byte = 255 * alpha;
	fz_draw_state *state = &dev->stack[dev->top];
	fz_overprint op = { { 0 } };
	fz_overprint *eop;
	fz_colorspace *colorspace = fz_default_colorspace(ctx, dev->default_cs, shade->colorspace);

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, color_params, dev->default_cs);

	scissor = state->scissor;
	bbox = fz_irect_from_rect(fz_bound_shade(ctx, shade, ctm));
	bbox = fz_intersect_irect(bbox, scissor);

	if (fz_is_empty_irect(bbox))
		return;

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		state = fz_knockout_begin(ctx, dev);

	fz_var(dest);
	fz_var(shape);
	fz_var(group_alpha);

	dest = state->dest;
	shape = state->shape;
	group_alpha = state->group_alpha;

	fz_try(ctx)
	{
		if (alpha < 1)
		{
			dest = fz_new_pixmap_with_bbox(ctx, state->dest->colorspace, bbox, state->dest->seps, state->dest->alpha);
			if (state->dest->alpha)
				fz_clear_pixmap(ctx, dest);
			else
				fz_copy_pixmap_rect(ctx, dest, state[0].dest, bbox, dev->default_cs);
			if (shape)
			{
				shape = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
				fz_clear_pixmap(ctx, shape);
			}
			if (group_alpha)
			{
				group_alpha = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
				fz_clear_pixmap(ctx, group_alpha);
			}
		}

		if (shade->use_background)
		{
			unsigned char *s;
			int x, y, n, i;

			/* Disable OPM */
			color_params.opm = 0;

			eop = resolve_color(ctx, &op, shade->background, colorspace, alpha, color_params, colorbv, state->dest, dev->overprint_possible);

			n = dest->n;
			if (fz_overprint_required(eop))
			{
				for (y = scissor.y0; y < scissor.y1; y++)
				{
					s = dest->samples + (unsigned int)((y - dest->y) * dest->stride + (scissor.x0 - dest->x) * n);
					for (x = scissor.x0; x < scissor.x1; x++)
					{
						for (i = 0; i < n; i++)
							if (fz_overprint_component(eop, i))
								*s++ = colorbv[i];
					}
				}
			}
			else
			{
				for (y = scissor.y0; y < scissor.y1; y++)
				{
					s = dest->samples + (unsigned int)((y - dest->y) * dest->stride + (scissor.x0 - dest->x) * n);
					for (x = scissor.x0; x < scissor.x1; x++)
					{
						for (i = 0; i < n; i++)
							*s++ = colorbv[i];
					}
				}
			}
			if (shape)
			{
				for (y = scissor.y0; y < scissor.y1; y++)
				{
					s = shape->samples + (unsigned int)((y - shape->y) * shape->stride + (scissor.x0 - shape->x));
					for (x = scissor.x0; x < scissor.x1; x++)
					{
						*s++ = 255;
					}
				}
			}
			if (group_alpha)
			{
				for (y = scissor.y0; y < scissor.y1; y++)
				{
					s = group_alpha->samples + (unsigned int)((y - group_alpha->y) * group_alpha->stride + (scissor.x0 - group_alpha->x));
					for (x = scissor.x0; x < scissor.x1; x++)
					{
						*s++ = alpha_byte;
					}
				}
			}
		}

		if (color_params.op)
			eop = set_op_from_spaces(ctx, &op, dest, colorspace, 0);
		else
			eop = NULL;

		fz_paint_shade(ctx, shade, colorspace, ctm, dest, color_params, bbox, eop, &dev->shade_cache);
		if (shape)
			fz_clear_pixmap_rect_with_value(ctx, shape, 255, bbox);
		if (group_alpha)
			fz_clear_pixmap_rect_with_value(ctx, group_alpha, 255, bbox);

#ifdef DUMP_GROUP_BLENDS
		dump_spaces(dev->top, "");
		fz_dump_blend(ctx, "Shade ", dest);
		if (shape)
			fz_dump_blend(ctx, "/S=", shape);
		if (group_alpha)
			fz_dump_blend(ctx, "/GA=", group_alpha);
		printf("\n");
#endif

		if (alpha < 1)
		{
			/* FIXME: eop */
			fz_paint_pixmap(state->dest, dest, alpha * 255);
			fz_drop_pixmap(ctx, dest);
			dest = NULL;

			if (shape)
			{
				fz_paint_pixmap(state->shape, shape, 255);
				fz_drop_pixmap(ctx, shape);
				shape = NULL;
			}

			if (group_alpha)
			{
				fz_paint_pixmap(state->group_alpha, group_alpha, alpha * 255);
				fz_drop_pixmap(ctx, group_alpha);
				group_alpha = NULL;
			}
		}

		if (state->blendmode & FZ_BLEND_KNOCKOUT)
			fz_knockout_end(ctx, dev);
	}
	fz_catch(ctx)
	{
		if (dest != state[0].dest) fz_drop_pixmap(ctx, dest);
		if (shape != state[0].shape) fz_drop_pixmap(ctx, shape);
		if (group_alpha != state[0].group_alpha) fz_drop_pixmap(ctx, group_alpha);
		fz_rethrow(ctx);
	}
}

static fz_pixmap *
fz_transform_pixmap(fz_context *ctx, fz_draw_device *dev, const fz_pixmap *image, fz_matrix *ctm, int x, int y, int dx, int dy, int gridfit, const fz_irect *clip)
{
	fz_pixmap *scaled;

	if (clip != NULL && fz_is_empty_irect(*clip))
		return NULL;

	if (ctm->a != 0 && ctm->b == 0 && ctm->c == 0 && ctm->d != 0)
	{
		/* Unrotated or X-flip or Y-flip or XY-flip */
		fz_matrix m = *ctm;
		if (gridfit)
		{
			m = fz_gridfit_matrix(dev->flags & FZ_DEVFLAG_GRIDFIT_AS_TILED, m);
		}
		scaled = fz_scale_pixmap_cached(ctx, image, m.e, m.f, m.a, m.d, clip, dev->cache_x, dev->cache_y);
		if (!scaled)
			return NULL;
		ctm->a = scaled->w;
		ctm->d = scaled->h;
		ctm->e = scaled->x;
		ctm->f = scaled->y;
		return scaled;
	}

	if (ctm->a == 0 && ctm->b != 0 && ctm->c != 0 && ctm->d == 0)
	{
		/* Other orthogonal flip/rotation cases */
		fz_matrix m = *ctm;
		fz_irect rclip;
		if (gridfit)
			m = fz_gridfit_matrix(dev->flags & FZ_DEVFLAG_GRIDFIT_AS_TILED, m);
		if (clip)
		{
			rclip.x0 = clip->y0;
			rclip.y0 = clip->x0;
			rclip.x1 = clip->y1;
			rclip.y1 = clip->x1;
		}
		scaled = fz_scale_pixmap_cached(ctx, image, m.f, m.e, m.b, m.c, (clip ? &rclip : NULL), dev->cache_x, dev->cache_y);
		if (!scaled)
			return NULL;
		ctm->b = scaled->w;
		ctm->c = scaled->h;
		ctm->f = scaled->x;
		ctm->e = scaled->y;
		return scaled;
	}

	/* Downscale, non rectilinear case */
	if (dx > 0 && dy > 0)
	{
		scaled = fz_scale_pixmap_cached(ctx, image, 0, 0, dx, dy, NULL, dev->cache_x, dev->cache_y);
		return scaled;
	}

	return NULL;
}

int
fz_default_image_scale(void *arg, int dst_w, int dst_h, int src_w, int src_h)
{
	(void)arg;
	return dst_w < src_w && dst_h < src_h;
}

static fz_pixmap *
convert_pixmap_for_painting(fz_context *ctx, fz_pixmap *pixmap, fz_colorspace *model, fz_colorspace *src_cs, fz_pixmap *dest, fz_color_params color_params, fz_draw_device *dev, fz_overprint **eop)
{
	fz_pixmap *converted;

	if (fz_colorspace_is_device_n(ctx, src_cs) && dest->seps)
	{
		converted = fz_clone_pixmap_area_with_different_seps(ctx, pixmap, NULL, model, dest->seps, color_params, dev->default_cs);
		*eop = set_op_from_spaces(ctx, *eop, dest, src_cs, 0);
	}
	else
	{
		converted = fz_convert_pixmap(ctx, pixmap, model, NULL, dev->default_cs, color_params, 1);
		if (*eop)
		{
			if (fz_colorspace_type(ctx, model) != FZ_COLORSPACE_CMYK)
			{
				/* Can only overprint to CMYK based spaces */
				*eop = NULL;
			}
			else if (!fz_colorspace_is_device_n(ctx, pixmap->colorspace))
			{
				int i;
				int n = dest->n - dest->alpha;
				for (i = 4; i < n; i++)
					fz_set_overprint(*eop, i);
			}
			else
			{
				*eop = set_op_from_spaces(ctx, *eop, dest, src_cs, 0);
			}
		}
	}
	fz_drop_pixmap(ctx, pixmap);

	return converted;
}

static fz_irect
find_src_area_required(fz_matrix local_ctm, fz_image *image, fz_irect clip)
{
	fz_matrix inverse;
	fz_irect src_area;

	/* ctm maps the image (expressed as the unit square) onto the
	 * destination device. Reverse that to get a mapping from
	 * the destination device to the source pixels. */
	if (fz_try_invert_matrix(&inverse, local_ctm))
	{
		/* Not invertible. Could just bail? Use the whole image
		 * for now. */
		src_area.x0 = 0;
		src_area.x1 = image->w;
		src_area.y0 = 0;
		src_area.y1 = image->h;
	}
	else
	{
		float exp;
		fz_rect rect;
		fz_irect sane;
		/* We want to scale from image coords, not from unit square */
		inverse = fz_post_scale(inverse, image->w, image->h);
		/* Are we scaling up or down? exp < 1 means scaling down. */
		exp = fz_matrix_max_expansion(inverse);
		rect = fz_rect_from_irect(clip);
		rect = fz_transform_rect(rect, inverse);
		/* Allow for support requirements for scalers. */
		rect = fz_expand_rect(rect, fz_max(exp, 1) * 4);
		src_area = fz_irect_from_rect(rect);
		sane.x0 = 0;
		sane.y0 = 0;
		sane.x1 = image->w;
		sane.y1 = image->h;
		src_area = fz_intersect_irect(src_area, sane);
	}

	return src_area;
}

static void
fz_draw_fill_image(fz_context *ctx, fz_device *devp, fz_image *image, fz_matrix in_ctm, float alpha, fz_color_params color_params)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix local_ctm = fz_concat(in_ctm, dev->transform);
	fz_pixmap *pixmap;
	int after;
	int dx, dy;
	fz_draw_state *state = &dev->stack[dev->top];
	fz_colorspace *model;
	fz_irect clip;
	fz_irect src_area;
	fz_colorspace *src_cs;
	fz_overprint op = { { 0 } };
	fz_overprint *eop = &op;

	if (alpha == 0)
		return;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, color_params, dev->default_cs);
	model = state->dest->colorspace;

	clip = fz_intersect_irect(fz_pixmap_bbox(ctx, state->dest), state->scissor);

	if (image->w == 0 || image->h == 0 || fz_is_empty_irect(clip))
		return;

	if (color_params.op == 0)
		eop = NULL;

	local_ctm = fz_gridfit_matrix(devp->flags & FZ_DEVFLAG_GRIDFIT_AS_TILED, local_ctm);

	src_area = find_src_area_required(local_ctm, image, clip);
	if (fz_is_empty_irect(src_area))
		return;

	pixmap = fz_get_pixmap_from_image(ctx, image, &src_area, &local_ctm, &dx, &dy);
	src_cs = fz_default_colorspace(ctx, dev->default_cs, pixmap->colorspace);

	/* convert images with more components (cmyk->rgb) before scaling */
	/* convert images with fewer components (gray->rgb) after scaling */
	/* convert images with expensive colorspace transforms after scaling */

	fz_var(pixmap);

	fz_try(ctx)
	{
		int conversion_required = (src_cs != model || state->dest->seps);

		if (state->blendmode & FZ_BLEND_KNOCKOUT)
			state = fz_knockout_begin(ctx, dev);

		switch (fz_colorspace_type(ctx, src_cs))
		{
		case FZ_COLORSPACE_GRAY:
			after = 1;
			break;
		case FZ_COLORSPACE_INDEXED:
			after = 0;
			break;
		default:
			if (fz_colorspace_n(ctx, src_cs) <= fz_colorspace_n(ctx, model))
				after = 1;
			else
				after = 0;
			break;
		}

		if (conversion_required && !after)
			pixmap = convert_pixmap_for_painting(ctx, pixmap, model, src_cs, state->dest, color_params, dev, &eop);

		if (!(devp->hints & FZ_DONT_INTERPOLATE_IMAGES) && ctx->tuning->image_scale(ctx->tuning->image_scale_arg, dx, dy, pixmap->w, pixmap->h))
		{
			int gridfit = alpha == 1.0f && !(dev->flags & FZ_DRAWDEV_FLAGS_TYPE3);
			fz_pixmap *scaled = fz_transform_pixmap(ctx, dev, pixmap, &local_ctm, state->dest->x, state->dest->y, dx, dy, gridfit, &clip);
			if (!scaled)
			{
				if (dx < 1)
					dx = 1;
				if (dy < 1)
					dy = 1;
				scaled = fz_scale_pixmap_cached(ctx, pixmap, pixmap->x, pixmap->y, dx, dy, NULL, dev->cache_x, dev->cache_y);
			}
			if (scaled)
			{
				fz_drop_pixmap(ctx, pixmap);
				pixmap = scaled;
			}
		}

		if (conversion_required && after)
		{
#if FZ_PLOTTERS_RGB
			if (state->dest->seps == NULL &&
				((src_cs == fz_device_gray(ctx) && model == fz_device_rgb(ctx)) ||
				(src_cs == fz_device_gray(ctx) && model == fz_device_bgr(ctx))))
			{
				/* We have special case rendering code for gray -> rgb/bgr */
			}
			else
#endif
				pixmap = convert_pixmap_for_painting(ctx, pixmap, model, src_cs, state->dest, color_params, dev, &eop);
		}

		fz_paint_image(ctx, state->dest, &state->scissor, state->shape, state->group_alpha, pixmap, local_ctm, alpha * 255, !(devp->hints & FZ_DONT_INTERPOLATE_IMAGES), eop);

		if (state->blendmode & FZ_BLEND_KNOCKOUT)
			fz_knockout_end(ctx, dev);
	}
	fz_always(ctx)
		fz_drop_pixmap(ctx, pixmap);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
fz_draw_fill_image_mask(fz_context *ctx, fz_device *devp, fz_image *image, fz_matrix in_ctm,
	fz_colorspace *colorspace_in, const float *color, float alpha, fz_color_params color_params)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix local_ctm = fz_concat(in_ctm, dev->transform);
	unsigned char colorbv[FZ_MAX_COLORS + 1];
	fz_pixmap *scaled = NULL;
	fz_pixmap *pixmap;
	int dx, dy;
	fz_draw_state *state = &dev->stack[dev->top];
	fz_irect clip;
	fz_irect src_area;
	fz_colorspace *colorspace = NULL;
	fz_overprint op = { { 0 } };
	fz_overprint *eop;

	if (alpha == 0)
		return;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, color_params, dev->default_cs);

	if (colorspace_in)
		colorspace = fz_default_colorspace(ctx, dev->default_cs, colorspace_in);

	clip = fz_pixmap_bbox(ctx, state->dest);
	clip = fz_intersect_irect(clip, state->scissor);

	if (image->w == 0 || image->h == 0)
		return;

	local_ctm = fz_gridfit_matrix(devp->flags & FZ_DEVFLAG_GRIDFIT_AS_TILED, local_ctm);

	src_area = find_src_area_required(local_ctm, image, clip);
	if (fz_is_empty_irect(src_area))
		return;

	pixmap = fz_get_pixmap_from_image(ctx, image, &src_area, &local_ctm, &dx, &dy);

	fz_var(pixmap);

	fz_try(ctx)
	{
		if (state->blendmode & FZ_BLEND_KNOCKOUT)
			state = fz_knockout_begin(ctx, dev);

		if (!(devp->hints & FZ_DONT_INTERPOLATE_IMAGES) && ctx->tuning->image_scale(ctx->tuning->image_scale_arg, dx, dy, pixmap->w, pixmap->h))
		{
			int gridfit = alpha == 1.0f && !(dev->flags & FZ_DRAWDEV_FLAGS_TYPE3);
			scaled = fz_transform_pixmap(ctx, dev, pixmap, &local_ctm, state->dest->x, state->dest->y, dx, dy, gridfit, &clip);
			if (!scaled)
			{
				if (dx < 1)
					dx = 1;
				if (dy < 1)
					dy = 1;
				scaled = fz_scale_pixmap_cached(ctx, pixmap, pixmap->x, pixmap->y, dx, dy, NULL, dev->cache_x, dev->cache_y);
			}
			if (scaled)
			{
				fz_drop_pixmap(ctx, pixmap);
				pixmap = scaled;
			}
		}

		eop = resolve_color(ctx, &op, color, colorspace, alpha, color_params, colorbv, state->dest, dev->overprint_possible);

		fz_paint_image_with_color(ctx, state->dest, &state->scissor, state->shape, state->group_alpha, pixmap, local_ctm, colorbv, !(devp->hints & FZ_DONT_INTERPOLATE_IMAGES), eop);

		if (state->blendmode & FZ_BLEND_KNOCKOUT)
			fz_knockout_end(ctx, dev);
	}
	fz_always(ctx)
		fz_drop_pixmap(ctx, pixmap);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
fz_draw_clip_image_mask(fz_context *ctx, fz_device *devp, fz_image *image, fz_matrix in_ctm, fz_rect scissor)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix local_ctm = fz_concat(in_ctm, dev->transform);
	fz_irect bbox;
	fz_pixmap *scaled = NULL;
	fz_pixmap *pixmap = NULL;
	int dx, dy;
	fz_draw_state *state = push_stack(ctx, dev, "clip image mask");
	fz_colorspace *model = state->dest->colorspace;
	fz_irect clip;
	fz_irect src_area;

	fz_var(pixmap);

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, fz_default_color_params /* FIXME */, dev->default_cs);

	clip = fz_pixmap_bbox(ctx, state->dest);
	clip = fz_intersect_irect(clip, state->scissor);

	if (image->w == 0 || image->h == 0)
	{
#ifdef DUMP_GROUP_BLENDS
		dump_spaces(dev->top-1, "Clip (image mask) (empty) begin\n");
#endif
		state[1].scissor = fz_empty_irect;
		state[1].mask = NULL;
		return;
	}

	local_ctm = fz_gridfit_matrix(devp->flags & FZ_DEVFLAG_GRIDFIT_AS_TILED, local_ctm);

	src_area = find_src_area_required(local_ctm, image, clip);
	if (fz_is_empty_irect(src_area))
	{
#ifdef DUMP_GROUP_BLENDS
		dump_spaces(dev->top-1, "Clip (image mask) (empty source area) begin\n");
#endif
		state[1].scissor = fz_empty_irect;
		state[1].mask = NULL;
		return;
	}

	bbox = fz_irect_from_rect(fz_transform_rect(fz_unit_rect, local_ctm));
	bbox = fz_intersect_irect(bbox, state->scissor);
	if (!fz_is_infinite_rect(scissor))
	{
		fz_rect tscissor = fz_transform_rect(scissor, dev->transform);
		bbox = fz_intersect_irect(bbox, fz_irect_from_rect(tscissor));
	}
	if (!fz_is_valid_irect(bbox))
	{
#ifdef DUMP_GROUP_BLENDS
		dump_spaces(dev->top-1, "Clip (image mask) (invalid) begin\n");
#endif
		state[1].scissor = fz_empty_irect;
		state[1].mask = NULL;
		return;
	}

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top-1, "Clip (image mask) begin\n");
#endif

	fz_try(ctx)
	{
		pixmap = fz_get_pixmap_from_image(ctx, image, &src_area, &local_ctm, &dx, &dy);

		state[1].mask = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_clear_pixmap(ctx, state[1].mask);

		state[1].dest = fz_new_pixmap_with_bbox(ctx, model, bbox, state[0].dest->seps, state[0].dest->alpha);
		fz_copy_pixmap_rect(ctx, state[1].dest, state[0].dest, bbox, dev->default_cs);
		if (state[0].shape)
		{
			state[1].shape = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
			fz_clear_pixmap(ctx, state[1].shape);
		}
		if (state[0].group_alpha)
		{
			state[1].group_alpha = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
			fz_clear_pixmap(ctx, state[1].group_alpha);
		}

		state[1].blendmode |= FZ_BLEND_ISOLATED;
		state[1].scissor = bbox;

		if (!(devp->hints & FZ_DONT_INTERPOLATE_IMAGES) && ctx->tuning->image_scale(ctx->tuning->image_scale_arg, dx, dy, pixmap->w, pixmap->h))
		{
			int gridfit = !(dev->flags & FZ_DRAWDEV_FLAGS_TYPE3);
			scaled = fz_transform_pixmap(ctx, dev, pixmap, &local_ctm, state->dest->x, state->dest->y, dx, dy, gridfit, &clip);
			if (!scaled)
			{
				if (dx < 1)
					dx = 1;
				if (dy < 1)
					dy = 1;
				scaled = fz_scale_pixmap_cached(ctx, pixmap, pixmap->x, pixmap->y, dx, dy, NULL, dev->cache_x, dev->cache_y);
			}
			if (scaled)
			{
				fz_drop_pixmap(ctx, pixmap);
				pixmap = scaled;
			}
		}

#ifdef DUMP_GROUP_BLENDS
		dump_spaces(dev->top, "");
		fz_dump_blend(ctx, "Creating imagemask: plotting ", pixmap);
		fz_dump_blend(ctx, " onto ", state[1].mask);
		if (state[1].shape)
			fz_dump_blend(ctx, "/S=", state[1].shape);
		if (state[1].group_alpha)
			fz_dump_blend(ctx, "/GA=", state[1].group_alpha);
#endif

		fz_paint_image(ctx, state[1].mask, &bbox, state[1].shape, state[1].group_alpha, pixmap, local_ctm, 255, !(devp->hints & FZ_DONT_INTERPOLATE_IMAGES), 0);

#ifdef DUMP_GROUP_BLENDS
		fz_dump_blend(ctx, " to get ", state[1].mask);
		if (state[1].shape)
			fz_dump_blend(ctx, "/S=", state[1].shape);
		if (state[1].group_alpha)
			fz_dump_blend(ctx, "/GA=", state[1].group_alpha);
		printf("\n");
#endif
	}
	fz_always(ctx)
		fz_drop_pixmap(ctx, pixmap);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
fz_draw_pop_clip(fz_context *ctx, fz_device *devp)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_draw_state *state;

	if (dev->top == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected pop clip");

	state = pop_stack(ctx, dev, "clip");

	/* We can get here with state[1].mask == NULL if the clipping actually
	 * resolved to a rectangle earlier.
	 */
	if (state[1].mask)
	{
#ifdef DUMP_GROUP_BLENDS
		dump_spaces(dev->top, "");
		fz_dump_blend(ctx, "Clipping ", state[1].dest);
		if (state[1].shape)
			fz_dump_blend(ctx, "/S=", state[1].shape);
		if (state[1].group_alpha)
			fz_dump_blend(ctx, "/GA=", state[1].group_alpha);
		fz_dump_blend(ctx, " onto ", state[0].dest);
		if (state[0].shape)
			fz_dump_blend(ctx, "/S=", state[0].shape);
		if (state[0].group_alpha)
			fz_dump_blend(ctx, "/GA=", state[0].group_alpha);
		fz_dump_blend(ctx, " with ", state[1].mask);
#endif

		fz_paint_pixmap_with_mask(state[0].dest, state[1].dest, state[1].mask);
		if (state[0].shape != state[1].shape)
		{
			fz_paint_pixmap_with_mask(state[0].shape, state[1].shape, state[1].mask);
			fz_drop_pixmap(ctx, state[1].shape);
			state[1].shape = NULL;
		}
		if (state[0].group_alpha != state[1].group_alpha)
		{
			fz_paint_pixmap_with_mask(state[0].group_alpha, state[1].group_alpha, state[1].mask);
			fz_drop_pixmap(ctx, state[1].group_alpha);
			state[1].group_alpha = NULL;
		}
		fz_drop_pixmap(ctx, state[1].mask);
		state[1].mask = NULL;
		fz_drop_pixmap(ctx, state[1].dest);
		state[1].dest = NULL;

#ifdef DUMP_GROUP_BLENDS
		fz_dump_blend(ctx, " to get ", state[0].dest);
		if (state[0].shape)
			fz_dump_blend(ctx, "/S=", state[0].shape);
		if (state[0].group_alpha)
			fz_dump_blend(ctx, "/GA=", state[0].group_alpha);
		printf("\n");
#endif
	}
	else
	{
#ifdef DUMP_GROUP_BLENDS
		dump_spaces(dev->top, "Clip end\n");
#endif
	}
}

static void
fz_draw_begin_mask(fz_context *ctx, fz_device *devp, fz_rect area, int luminosity, fz_colorspace *colorspace_in, const float *colorfv, fz_color_params color_params)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_pixmap *dest;
	fz_irect bbox;
	fz_draw_state *state = push_stack(ctx, dev, "mask");
	fz_pixmap *shape = state->shape;
	fz_pixmap *group_alpha = state->group_alpha;
	fz_rect trect;
	fz_colorspace *colorspace = NULL;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, color_params, dev->default_cs);

	if (colorspace_in)
		colorspace = fz_default_colorspace(ctx, dev->default_cs, colorspace_in);

	trect = fz_transform_rect(area, dev->transform);
	bbox = fz_intersect_irect(fz_irect_from_rect(trect), state->scissor);

	/* Reset the blendmode for the mask rendering. In particular,
	 * don't carry forward knockout or isolated. */
	state[1].blendmode = 0;

	/* If luminosity, then we generate a mask from the greyscale value of the shapes.
	 * If !luminosity, then we generate a mask from the alpha value of the shapes.
	 */
	if (luminosity)
		state[1].dest = dest = fz_new_pixmap_with_bbox(ctx, fz_device_gray(ctx), bbox, NULL, 0);
	else
		state[1].dest = dest = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
	if (state->shape)
	{
		/* FIXME: If we ever want to support AIS true, then
		 * we probably want to create a shape pixmap here,
		 * using: shape = fz_new_pixmap_with_bbox(NULL, bbox);
		 * then, in the end_mask code, we create the mask
		 * from this rather than dest.
		 */
		state[1].shape = shape = NULL;
	}
	if (state->group_alpha)
	{
		state[1].group_alpha = group_alpha = NULL;
	}

	if (luminosity)
	{
		float bc;
		if (!colorspace)
			colorspace = fz_device_gray(ctx);
		fz_convert_color(ctx, colorspace, colorfv, fz_device_gray(ctx), &bc, NULL, color_params);
		fz_clear_pixmap_with_value(ctx, dest, bc * 255);
		if (shape)
			fz_clear_pixmap_with_value(ctx, shape, 255);
		if (group_alpha)
			fz_clear_pixmap_with_value(ctx, group_alpha, 255);
	}
	else
	{
		fz_clear_pixmap(ctx, dest);
		if (shape)
			fz_clear_pixmap(ctx, shape);
		if (group_alpha)
			fz_clear_pixmap(ctx, group_alpha);
	}

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top-1, "Mask begin\n");
#endif
	state[1].scissor = bbox;
}

static void
fz_draw_end_mask(fz_context *ctx, fz_device *devp)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_pixmap *temp, *dest;
	fz_irect bbox;
	fz_draw_state *state;

	if (dev->top == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected end mask");

	state = convert_stack(ctx, dev, "mask");

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top-1, "Mask -> Clip: ");
	fz_dump_blend(ctx, "Mask ", state[1].dest);
	if (state[1].shape)
		fz_dump_blend(ctx, "/S=", state[1].shape);
	if (state[1].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[1].group_alpha);
#endif
	{
		/* convert to alpha mask */
		temp = fz_alpha_from_gray(ctx, state[1].dest);
		if (state[1].mask != state[0].mask)
			fz_drop_pixmap(ctx, state[1].mask);
		state[1].mask = temp;
		if (state[1].dest != state[0].dest)
			fz_drop_pixmap(ctx, state[1].dest);
		state[1].dest = NULL;
		if (state[1].shape != state[0].shape)
			fz_drop_pixmap(ctx, state[1].shape);
		state[1].shape = NULL;
		if (state[1].group_alpha != state[0].group_alpha)
			fz_drop_pixmap(ctx, state[1].group_alpha);
		state[1].group_alpha = NULL;

#ifdef DUMP_GROUP_BLENDS
		fz_dump_blend(ctx, "-> Clip ", temp);
		printf("\n");
#endif

		/* create new dest scratch buffer */
		bbox = fz_pixmap_bbox(ctx, temp);
		dest = fz_new_pixmap_with_bbox(ctx, state->dest->colorspace, bbox, state->dest->seps, state->dest->alpha);
		fz_copy_pixmap_rect(ctx, dest, state->dest, bbox, dev->default_cs);

		/* push soft mask as clip mask */
		state[1].dest = dest;
		state[1].blendmode |= FZ_BLEND_ISOLATED;
		/* If we have a shape, then it'll need to be masked with the
		 * clip mask when we pop. So create a new shape now. */
		if (state[0].shape)
		{
			state[1].shape = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
			fz_clear_pixmap(ctx, state[1].shape);
		}
		if (state[0].group_alpha)
		{
			state[1].group_alpha = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
			fz_clear_pixmap(ctx, state[1].group_alpha);
		}
		state[1].scissor = bbox;
	}
}

static void
fz_draw_begin_group(fz_context *ctx, fz_device *devp, fz_rect area, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_irect bbox;
	fz_pixmap *dest;
	fz_draw_state *state = &dev->stack[dev->top];
	fz_colorspace *model = state->dest->colorspace;
	fz_rect trect;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, fz_default_color_params /* FIXME */, dev->default_cs);

	if (cs != NULL)
		model = fz_default_colorspace(ctx, dev->default_cs, cs);

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		fz_knockout_begin(ctx, dev);

	state = push_stack(ctx, dev, "group");

	trect = fz_transform_rect(area, dev->transform);
	bbox = fz_intersect_irect(fz_irect_from_rect(trect), state->scissor);

#ifndef ATTEMPT_KNOCKOUT_AND_ISOLATED
	knockout = 0;
	isolated = 1;
#endif

	state[1].dest = dest = fz_new_pixmap_with_bbox(ctx, model, bbox, state[0].dest->seps, state[0].dest->alpha || isolated);

	if (isolated)
	{
		fz_clear_pixmap(ctx, dest);
		state[1].group_alpha = NULL;
	}
	else
	{
		fz_copy_pixmap_rect(ctx, dest, state[0].dest, bbox, dev->default_cs);
		state[1].group_alpha = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_clear_pixmap(ctx, state[1].group_alpha);
	}

	/* shape is inherited from the previous group */
	state[1].alpha = alpha;

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top-1, "");
	{
		char text[240];
		char atext[80];
		char btext[80];
		if (alpha != 1)
			sprintf(atext, " (alpha %g)", alpha);
		else
			atext[0] = 0;
		if (blendmode != 0)
			sprintf(btext, " (blend %d)", blendmode);
		else
			btext[0] = 0;
		sprintf(text, "Group begin%s%s%s%s: background is ", isolated ? " (isolated)" : "", knockout ? " (knockout)" : "", atext, btext);
		fz_dump_blend(ctx, text, state[1].dest);
	}
	if (state[1].shape)
		fz_dump_blend(ctx, "/S=", state[1].shape);
	if (state[1].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[1].group_alpha);
	printf("\n");
#endif

	state[1].scissor = bbox;
	state[1].blendmode = blendmode | (isolated ? FZ_BLEND_ISOLATED : 0) | (knockout ? FZ_BLEND_KNOCKOUT : 0);
}

static void
fz_draw_end_group(fz_context *ctx, fz_device *devp)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	int blendmode;
	int isolated;
	float alpha;
	fz_draw_state *state;

	if (dev->top == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected end group");

	state = pop_stack(ctx, dev, "group");

	alpha = state[1].alpha;
	blendmode = state[1].blendmode & FZ_BLEND_MODEMASK;
	isolated = state[1].blendmode & FZ_BLEND_ISOLATED;

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top, "");
	fz_dump_blend(ctx, "Group end: blending ", state[1].dest);
	if (state[1].shape)
		fz_dump_blend(ctx, "/S=", state[1].shape);
	if (state[1].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[1].group_alpha);
	fz_dump_blend(ctx, " onto ", state[0].dest);
	if (state[0].shape)
		fz_dump_blend(ctx, "/S=", state[0].shape);
	if (state[0].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[0].group_alpha);
	if (alpha != 1.0f)
		printf(" (alpha %g)", alpha);
	if (blendmode != 0)
		printf(" (blend %d)", blendmode);
	if (isolated != 0)
		printf(" (isolated)");
	if (state[1].blendmode & FZ_BLEND_KNOCKOUT)
		printf(" (knockout)");
#endif

	if (state[0].dest->colorspace != state[1].dest->colorspace)
	{
		fz_pixmap *converted = fz_convert_pixmap(ctx, state[1].dest, state[0].dest->colorspace, NULL, dev->default_cs, fz_default_color_params, 1);
		fz_drop_pixmap(ctx, state[1].dest);
		state[1].dest = converted;
	}

	if ((blendmode == 0) && (state[0].shape == state[1].shape) && (state[0].group_alpha == state[1].group_alpha))
		fz_paint_pixmap(state[0].dest, state[1].dest, alpha * 255);
	else
		fz_blend_pixmap(ctx, state[0].dest, state[1].dest, alpha * 255, blendmode, isolated, state[1].group_alpha);

	if (state[0].shape != state[1].shape)
	{
		/* The 'D' on page 7 of Altona_Technical_v20_x4.pdf goes wrong if this
		 * isn't alpha * 255, as the blend back fails to take account of alpha. */
		if (state[0].shape)
		{
			if (state[1].shape)
				fz_paint_pixmap(state[0].shape, state[1].shape, alpha * 255);
			else
				fz_paint_pixmap_alpha(state[0].shape, state[1].dest, alpha * 255);
		}
	}
	assert(state[0].group_alpha == NULL || state[0].group_alpha != state[1].group_alpha);
	if (state[0].group_alpha && state[0].group_alpha != state[1].group_alpha)
	{
		/* The 'D' on page 7 of Altona_Technical_v20_x4.pdf uses an isolated group,
		 * and goes wrong if this is 255 * alpha, as an alpha effectively gets
		 * applied twice. CATX5233 page 7 uses a non-isolated group, and goes wrong
		 * if alpha isn't applied here. */
		if (state[1].group_alpha)
			fz_paint_pixmap(state[0].group_alpha, state[1].group_alpha, isolated ? 255 : alpha * 255);
		else
			fz_paint_pixmap_alpha(state[0].group_alpha, state[1].dest, isolated ? 255 : alpha * 255);
	}

	assert(state[0].dest != state[1].dest);

#ifdef DUMP_GROUP_BLENDS
	fz_dump_blend(ctx, " to get ", state[0].dest);
	if (state[0].shape)
		fz_dump_blend(ctx, "/S=", state[0].shape);
	if (state[0].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[0].group_alpha);
	printf("\n");
#endif

	if (state[0].shape != state[1].shape)
	{
		fz_drop_pixmap(ctx, state[1].shape);
		state[1].shape = NULL;
	}
	fz_drop_pixmap(ctx, state[1].group_alpha);
	state[1].group_alpha = NULL;
	fz_drop_pixmap(ctx, state[1].dest);
	state[1].dest = NULL;

	if (state[0].blendmode & FZ_BLEND_KNOCKOUT)
		fz_knockout_end(ctx, dev);
}

typedef struct
{
	int refs;
	float ctm[4];
	int id;
	char has_shape;
	char has_group_alpha;
	fz_colorspace *cs;
} tile_key;

typedef struct
{
	fz_storable storable;
	fz_pixmap *dest;
	fz_pixmap *shape;
	fz_pixmap *group_alpha;
} tile_record;

static int
fz_make_hash_tile_key(fz_context *ctx, fz_store_hash *hash, void *key_)
{
	tile_key *key = key_;

	hash->u.im.id = key->id;
	hash->u.im.has_shape = key->has_shape;
	hash->u.im.has_group_alpha = key->has_group_alpha;
	hash->u.im.m[0] = key->ctm[0];
	hash->u.im.m[1] = key->ctm[1];
	hash->u.im.m[2] = key->ctm[2];
	hash->u.im.m[3] = key->ctm[3];
	hash->u.im.ptr = key->cs;
	return 1;
}

static void *
fz_keep_tile_key(fz_context *ctx, void *key_)
{
	tile_key *key = key_;
	return fz_keep_imp(ctx, key, &key->refs);
}

static void
fz_drop_tile_key(fz_context *ctx, void *key_)
{
	tile_key *key = key_;
	if (fz_drop_imp(ctx, key, &key->refs))
	{
		fz_drop_colorspace_store_key(ctx, key->cs);
		fz_free(ctx, key);
	}
}

static int
fz_cmp_tile_key(fz_context *ctx, void *k0_, void *k1_)
{
	tile_key *k0 = k0_;
	tile_key *k1 = k1_;
	return k0->id == k1->id &&
		k0->has_shape == k1->has_shape &&
		k0->has_group_alpha == k1->has_group_alpha &&
		k0->ctm[0] == k1->ctm[0] &&
		k0->ctm[1] == k1->ctm[1] &&
		k0->ctm[2] == k1->ctm[2] &&
		k0->ctm[3] == k1->ctm[3] &&
		k0->cs == k1->cs;
}

static void
fz_format_tile_key(fz_context *ctx, char *s, size_t n, void *key_)
{
	tile_key *key = (tile_key *)key_;
	fz_snprintf(s, n, "(tile id=%x, ctm=%g %g %g %g, cs=%x, shape=%d, ga=%d)",
			key->id, key->ctm[0], key->ctm[1], key->ctm[2], key->ctm[3], key->cs,
			key->has_shape, key->has_group_alpha);
}

static const fz_store_type fz_tile_store_type =
{
	"struct tile_record",
	fz_make_hash_tile_key,
	fz_keep_tile_key,
	fz_drop_tile_key,
	fz_cmp_tile_key,
	fz_format_tile_key,
	NULL
};

static void
fz_drop_tile_record_imp(fz_context *ctx, fz_storable *storable)
{
	tile_record *tr = (tile_record *)storable;
	fz_drop_pixmap(ctx, tr->dest);
	fz_drop_pixmap(ctx, tr->shape);
	fz_drop_pixmap(ctx, tr->group_alpha);
	fz_free(ctx, tr);
}

static void
fz_drop_tile_record(fz_context *ctx, tile_record *tile)
{
	fz_drop_storable(ctx, &tile->storable);
}

static tile_record *
fz_new_tile_record(fz_context *ctx, fz_pixmap *dest, fz_pixmap *shape, fz_pixmap *group_alpha)
{
	tile_record *tile = fz_malloc_struct(ctx, tile_record);
	FZ_INIT_STORABLE(tile, 1, fz_drop_tile_record_imp);
	tile->dest = fz_keep_pixmap(ctx, dest);
	tile->shape = fz_keep_pixmap(ctx, shape);
	tile->group_alpha = fz_keep_pixmap(ctx, group_alpha);
	return tile;
}

size_t
fz_tile_size(fz_context *ctx, tile_record *tile)
{
	if (!tile)
		return 0;
	return sizeof(*tile) + fz_pixmap_size(ctx, tile->dest) + fz_pixmap_size(ctx, tile->shape) + fz_pixmap_size(ctx, tile->group_alpha);
}

static int
fz_draw_begin_tile(fz_context *ctx, fz_device *devp, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix in_ctm, int id)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_matrix ctm = fz_concat(in_ctm, dev->transform);
	fz_pixmap *dest = NULL;
	fz_pixmap *shape, *group_alpha;
	fz_irect bbox;
	fz_draw_state *state = &dev->stack[dev->top];
	fz_colorspace *model = state->dest->colorspace;
	fz_rect local_view;

	if (dev->top == 0 && dev->resolve_spots)
		state = push_group_for_separations(ctx, dev, fz_default_color_params /* FIXME */, dev->default_cs);

	/* area, view, xstep, ystep are in pattern space
	 * area = the extent that we need to tile the pattern into. (i.e this is
	 * the area to be filled with the pattern mapped back into pattern space).
	 * view = the pattern bbox.
	 * xstep and ystep are the repeats for the file.
	 */
	/* ctm maps from pattern space to device space */

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		fz_knockout_begin(ctx, dev);

	state = push_stack(ctx, dev, "tile");

	local_view = fz_transform_rect(view, ctm);
	bbox = fz_irect_from_rect(local_view);
	/* We should never have a bbox that entirely covers our destination.
	 * If we do, then the check for only 1 tile being visible above has
	 * failed. Actually, this *can* fail due to the round_rect, at extreme
	 * resolutions, so disable this assert.
	 * assert(bbox.x0 > state->dest->x || bbox.x1 < state->dest->x + state->dest->w ||
	 *	bbox.y0 > state->dest->y || bbox.y1 < state->dest->y + state->dest->h);
	 */

	/* Check to see if we have one cached */
	if (id)
	{
		tile_key tk;
		tile_record *tile;
		tk.ctm[0] = ctm.a;
		tk.ctm[1] = ctm.b;
		tk.ctm[2] = ctm.c;
		tk.ctm[3] = ctm.d;
		tk.id = id;
		tk.cs = state[1].dest->colorspace;
		tk.has_shape = (state[1].shape != NULL);
		tk.has_group_alpha = (state[1].group_alpha != NULL);

		tile = fz_find_item(ctx, fz_drop_tile_record_imp, &tk, &fz_tile_store_type);
		if (tile)
		{
			state[1].dest = fz_keep_pixmap(ctx, tile->dest);
			state[1].shape = fz_keep_pixmap(ctx, tile->shape);
			state[1].group_alpha = fz_keep_pixmap(ctx, tile->group_alpha);
			state[1].blendmode |= FZ_BLEND_ISOLATED;
			state[1].xstep = xstep;
			state[1].ystep = ystep;
			state[1].id = id;
			state[1].encache = 0;
			state[1].area = fz_irect_from_rect(area);
			state[1].ctm = ctm;
			state[1].scissor = bbox;

#ifdef DUMP_GROUP_BLENDS
			dump_spaces(dev->top-1, "Tile begin (cached)\n");
#endif

			fz_drop_tile_record(ctx, tile);
			return 1;
		}
	}

	/* Patterns can be transparent, so we need to have an alpha here. */
	state[1].dest = dest = fz_new_pixmap_with_bbox(ctx, model, bbox, state[0].dest->seps, 1);
	fz_clear_pixmap(ctx, dest);
	shape = state[0].shape;
	if (shape)
	{
		state[1].shape = shape = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_clear_pixmap(ctx, shape);
	}
	group_alpha = state[0].group_alpha;
	if (group_alpha)
	{
		state[1].group_alpha = group_alpha = fz_new_pixmap_with_bbox(ctx, NULL, bbox, NULL, 1);
		fz_clear_pixmap(ctx, group_alpha);
	}

	state[1].blendmode |= FZ_BLEND_ISOLATED;
	state[1].xstep = xstep;
	state[1].ystep = ystep;
	state[1].id = id;
	state[1].encache = 1;
	state[1].area = fz_irect_from_rect(area);
	state[1].ctm = ctm;
	state[1].scissor = bbox;

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top-1, "Tile begin\n");
#endif

	return 0;
}

static void
fz_draw_end_tile(fz_context *ctx, fz_device *devp)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	float xstep, ystep;
	fz_matrix ttm, ctm, shapectm, gactm;
	fz_irect area, scissor, tile_bbox;
	fz_rect scissor_tmp, tile_tmp;
	int x0, y0, x1, y1, x, y, extra_x, extra_y;
	fz_draw_state *state;
	fz_pixmap *dest = NULL;
	fz_pixmap *shape = NULL;
	fz_pixmap *group_alpha = NULL;

	if (dev->top == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected end tile");

	state = pop_stack(ctx, dev, "tile");

	xstep = state[1].xstep;
	ystep = state[1].ystep;
	area = state[1].area;
	ctm = state[1].ctm;

	/* Fudge the scissor bbox a little to allow for inaccuracies in the
	 * matrix inversion. */
	ttm = fz_invert_matrix(ctm);
	scissor_tmp = fz_rect_from_irect(state[0].scissor);
	scissor_tmp = fz_expand_rect(scissor_tmp, 1);
	scissor_tmp = fz_transform_rect(scissor_tmp, ttm);
	scissor = fz_irect_from_rect(scissor_tmp);
	area = fz_intersect_irect(area, scissor);

	tile_bbox.x0 = state[1].dest->x;
	tile_bbox.y0 = state[1].dest->y;
	tile_bbox.x1 = state[1].dest->w + tile_bbox.x0;
	tile_bbox.y1 = state[1].dest->h + tile_bbox.y0;
	tile_tmp = fz_rect_from_irect(tile_bbox);
	tile_tmp = fz_expand_rect(tile_tmp, 1);
	tile_tmp = fz_transform_rect(tile_tmp, ttm);

	/* FIXME: area is a bbox, so FP not appropriate here */
	/* In PDF files xstep/ystep can be smaller than view (the area of a
	 * single tile) (see fts_15_1506.pdf for an example). This means that
	 * we have to bias the left hand/bottom edge calculations by the
	 * difference between the step and the width/height of the tile. */
	/* scissor, xstep and area are all in pattern space. */
	extra_x = tile_tmp.x1 - tile_tmp.x0 - xstep;
	if (extra_x < 0)
		extra_x = 0;
	extra_y = tile_tmp.y1 - tile_tmp.y0 - ystep;
	if (extra_y < 0)
		extra_y = 0;
	x0 = floorf((area.x0 - tile_tmp.x0 - extra_x) / xstep);
	y0 = floorf((area.y0 - tile_tmp.y0 - extra_y) / ystep);
	x1 = ceilf((area.x1 - tile_tmp.x0 + extra_x) / xstep);
	y1 = ceilf((area.y1 - tile_tmp.y0 + extra_y) / ystep);

	ctm.e = state[1].dest->x;
	ctm.f = state[1].dest->y;
	if (state[1].shape)
	{
		shapectm = ctm;
		shapectm.e = state[1].shape->x;
		shapectm.f = state[1].shape->y;
	}
	if (state[1].group_alpha)
	{
		gactm = ctm;
		gactm.e = state[1].group_alpha->x;
		gactm.f = state[1].group_alpha->y;
	}

#ifdef DUMP_GROUP_BLENDS
	dump_spaces(dev->top, "");
	fz_dump_blend(ctx, "Tiling ", state[1].dest);
	if (state[1].shape)
		fz_dump_blend(ctx, "/S=", state[1].shape);
	if (state[1].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[1].group_alpha);
	fz_dump_blend(ctx, " onto ", state[0].dest);
	if (state[0].shape)
		fz_dump_blend(ctx, "/S=", state[0].shape);
	if (state[0].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[0].group_alpha);
#endif
	fz_var(dest);
	fz_var(shape);
	fz_var(group_alpha);

	fz_try(ctx)
	{
		dest = fz_new_pixmap_from_pixmap(ctx, state[1].dest, NULL);

		shape = fz_new_pixmap_from_pixmap(ctx, state[1].shape, NULL);
		group_alpha = fz_new_pixmap_from_pixmap(ctx, state[1].group_alpha, NULL);

		for (y = y0; y < y1; y++)
		{
			for (x = x0; x < x1; x++)
			{
				ttm = fz_pre_translate(ctm, x * xstep, y * ystep);
				dest->x = ttm.e;
				dest->y = ttm.f;
				/* Check for overflow due to float -> int conversions */
				if (dest->x > 0 && dest->x + dest->w < 0)
					continue;
				if (dest->y > 0 && dest->y + dest->h < 0)
					continue;
				fz_paint_pixmap_with_bbox(state[0].dest, dest, 255, state[0].scissor);
				if (shape)
				{
					ttm = fz_pre_translate(shapectm, x * xstep, y * ystep);
					shape->x = ttm.e;
					shape->y = ttm.f;
					fz_paint_pixmap_with_bbox(state[0].shape, shape, 255, state[0].scissor);
				}
				if (group_alpha)
				{
					ttm = fz_pre_translate(gactm, x * xstep, y * ystep);
					group_alpha->x = ttm.e;
					group_alpha->y = ttm.f;
					fz_paint_pixmap_with_bbox(state[0].group_alpha, group_alpha, 255, state[0].scissor);
				}
			}
		}

		/* Now we try to cache the tiles. Any failure here will just result in us not caching. */
		if (state[1].encache && state[1].id != 0)
		{
			tile_record *tile = NULL;
			tile_key *key = NULL;
			fz_var(tile);
			fz_var(key);
			fz_try(ctx)
			{
				tile_record *existing_tile;

				tile = fz_new_tile_record(ctx, state[1].dest, state[1].shape, state[1].group_alpha);

				key = fz_malloc_struct(ctx, tile_key);
				key->refs = 1;
				key->id = state[1].id;
				key->ctm[0] = ctm.a;
				key->ctm[1] = ctm.b;
				key->ctm[2] = ctm.c;
				key->ctm[3] = ctm.d;
				key->cs = fz_keep_colorspace_store_key(ctx, state[1].dest->colorspace);
				key->has_shape = (state[1].shape != NULL);
				key->has_group_alpha = (state[1].group_alpha != NULL);
				existing_tile = fz_store_item(ctx, key, tile, fz_tile_size(ctx, tile), &fz_tile_store_type);
				if (existing_tile)
				{
					/* We already have a tile. This will either have been
					 * produced by a racing thread, or there is already
					 * an entry for this one in the store. */
					fz_drop_tile_record(ctx, tile);
					tile = existing_tile;
				}
			}
			fz_always(ctx)
			{
				fz_drop_tile_key(ctx, key);
				fz_drop_tile_record(ctx, tile);
			}
			fz_catch(ctx)
			{
				/* Do nothing */
			}
		}
	}
	fz_always(ctx)
	{
		fz_drop_pixmap(ctx, dest);
		fz_drop_pixmap(ctx, shape);
		fz_drop_pixmap(ctx, group_alpha);
		fz_drop_pixmap(ctx, state[1].dest);
		state[1].dest = NULL;
		fz_drop_pixmap(ctx, state[1].shape);
		state[1].shape = NULL;
		fz_drop_pixmap(ctx, state[1].group_alpha);
		state[1].group_alpha = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

#ifdef DUMP_GROUP_BLENDS
	fz_dump_blend(ctx, " to get ", state[0].dest);
	if (state[0].shape)
		fz_dump_blend(ctx, "/S=", state[0].shape);
	if (state[0].group_alpha)
		fz_dump_blend(ctx, "/GA=", state[0].group_alpha);
	printf("\n");
#endif

	if (state->blendmode & FZ_BLEND_KNOCKOUT)
		fz_knockout_end(ctx, dev);
}

static void
fz_draw_render_flags(fz_context *ctx, fz_device *devp, int set, int clear)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	dev->flags = (dev->flags | set ) & ~clear;
}

static void
fz_draw_set_default_colorspaces(fz_context *ctx, fz_device *devp, fz_default_colorspaces *default_cs)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_drop_default_colorspaces(ctx, dev->default_cs);
	dev->default_cs = fz_keep_default_colorspaces(ctx, default_cs);
}

static void
fz_draw_close_device(fz_context *ctx, fz_device *devp)
{
	fz_draw_device *dev = (fz_draw_device*)devp;

	/* pop and free the stacks */
	if (dev->top > dev->resolve_spots)
		fz_throw(ctx, FZ_ERROR_GENERIC, "items left on stack in draw device: %d", dev->top);

	if (dev->resolve_spots && dev->top)
	{
		fz_draw_state *state = &dev->stack[--dev->top];
		fz_try(ctx)
		{
			fz_copy_pixmap_area_converting_seps(ctx, state[1].dest, state[0].dest, dev->proof_cs, fz_default_color_params, dev->default_cs);
			assert(state[1].mask == NULL);
			assert(state[1].shape == NULL);
			assert(state[1].group_alpha == NULL);
		}
		fz_always(ctx)
		{
			fz_drop_pixmap(ctx, state[1].dest);
			state[1].dest = NULL;
		}
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
}

static void
fz_draw_drop_device(fz_context *ctx, fz_device *devp)
{
	fz_draw_device *dev = (fz_draw_device*)devp;
	fz_rasterizer *rast = dev->rast;

	fz_drop_default_colorspaces(ctx, dev->default_cs);
	fz_drop_colorspace(ctx, dev->proof_cs);

	/* pop and free the stacks */
	for (; dev->top > 0; dev->top--)
	{
		fz_draw_state *state = &dev->stack[dev->top - 1];
		if (state[1].mask != state[0].mask)
			fz_drop_pixmap(ctx, state[1].mask);
		if (state[1].dest != state[0].dest)
			fz_drop_pixmap(ctx, state[1].dest);
		if (state[1].shape != state[0].shape)
			fz_drop_pixmap(ctx, state[1].shape);
		if (state[1].group_alpha != state[0].group_alpha)
			fz_drop_pixmap(ctx, state[1].group_alpha);
	}

	/* We never free the dest/mask/shape at level 0, as:
	 * 1) dest is passed in and ownership remains with the caller.
	 * 2) shape and mask are NULL at level 0.
	 */

	if (dev->stack != &dev->init_stack[0])
		fz_free(ctx, dev->stack);
	fz_drop_scale_cache(ctx, dev->cache_x);
	fz_drop_scale_cache(ctx, dev->cache_y);
	fz_drop_rasterizer(ctx, rast);
	fz_drop_shade_color_cache(ctx, dev->shade_cache);
}

static fz_device *
new_draw_device(fz_context *ctx, fz_matrix transform, fz_pixmap *dest, const fz_aa_context *aa, const fz_irect *clip, fz_colorspace *proof_cs)
{
	fz_draw_device *dev = fz_new_derived_device(ctx, fz_draw_device);

	dev->super.drop_device = fz_draw_drop_device;
	dev->super.close_device = fz_draw_close_device;

	dev->super.fill_path = fz_draw_fill_path;
	dev->super.stroke_path = fz_draw_stroke_path;
	dev->super.clip_path = fz_draw_clip_path;
	dev->super.clip_stroke_path = fz_draw_clip_stroke_path;

	dev->super.fill_text = fz_draw_fill_text;
	dev->super.stroke_text = fz_draw_stroke_text;
	dev->super.clip_text = fz_draw_clip_text;
	dev->super.clip_stroke_text = fz_draw_clip_stroke_text;
	dev->super.ignore_text = fz_draw_ignore_text;

	dev->super.fill_image_mask = fz_draw_fill_image_mask;
	dev->super.clip_image_mask = fz_draw_clip_image_mask;
	dev->super.fill_image = fz_draw_fill_image;
	dev->super.fill_shade = fz_draw_fill_shade;

	dev->super.pop_clip = fz_draw_pop_clip;

	dev->super.begin_mask = fz_draw_begin_mask;
	dev->super.end_mask = fz_draw_end_mask;
	dev->super.begin_group = fz_draw_begin_group;
	dev->super.end_group = fz_draw_end_group;

	dev->super.begin_tile = fz_draw_begin_tile;
	dev->super.end_tile = fz_draw_end_tile;

	dev->super.render_flags = fz_draw_render_flags;
	dev->super.set_default_colorspaces = fz_draw_set_default_colorspaces;

	dev->proof_cs = fz_keep_colorspace(ctx, proof_cs);
	dev->transform = transform;
	dev->flags = 0;
	dev->resolve_spots = 0;
	dev->top = 0;
	dev->stack = &dev->init_stack[0];
	dev->stack_cap = STACK_SIZE;
	dev->stack[0].dest = dest;
	dev->stack[0].shape = NULL;
	dev->stack[0].group_alpha = NULL;
	dev->stack[0].mask = NULL;
	dev->stack[0].blendmode = 0;
	dev->stack[0].scissor.x0 = dest->x;
	dev->stack[0].scissor.y0 = dest->y;
	dev->stack[0].scissor.x1 = dest->x + dest->w;
	dev->stack[0].scissor.y1 = dest->y + dest->h;

	if (clip)
	{
		if (clip->x0 > dev->stack[0].scissor.x0)
			dev->stack[0].scissor.x0 = clip->x0;
		if (clip->x1 < dev->stack[0].scissor.x1)
			dev->stack[0].scissor.x1 = clip->x1;
		if (clip->y0 > dev->stack[0].scissor.y0)
			dev->stack[0].scissor.y0 = clip->y0;
		if (clip->y1 < dev->stack[0].scissor.y1)
			dev->stack[0].scissor.y1 = clip->y1;
	}

	/* If we have no separations structure at all, then we want a
	 * simple composite rendering (with no overprint simulation).
	 * If we do have a separations structure, so: 1) Any
	 * 'disabled' separations are ignored. 2) Any 'composite'
	 * separations means we will need to do an overprint
	 * simulation.
	 *
	 * The supplied pixmaps 's' will match the number of
	 * 'spots' separations. If we have any 'composite'
	 * separations therefore, we'll need to make a new pixmap
	 * with a new (completely 'spots') separations structure,
	 * render to that, and then map down at the end.
	 *
	 * Unfortunately we can't produce this until we know what
	 * the default_colorspaces etc are, so set a flag for us
	 * to trigger on later.
	 */
	if (dest->seps || dev->proof_cs != NULL)
#if FZ_ENABLE_SPOT_RENDERING
		dev->resolve_spots = 1;
#else
		fz_throw(ctx, FZ_ERROR_GENERIC, "Spot rendering (and overprint/overprint simulation) not available in this build");
#endif

	dev->overprint_possible = (dest->seps != NULL);

	fz_try(ctx)
	{
		dev->rast = fz_new_rasterizer(ctx, aa);
		dev->cache_x = fz_new_scale_cache(ctx);
		dev->cache_y = fz_new_scale_cache(ctx);
	}
	fz_catch(ctx)
	{
		fz_drop_device(ctx, (fz_device*)dev);
		fz_rethrow(ctx);
	}

	return (fz_device*)dev;
}

fz_device *
fz_new_draw_device(fz_context *ctx, fz_matrix transform, fz_pixmap *dest)
{
	return new_draw_device(ctx, transform, dest, NULL, NULL, NULL);
}

fz_device *
fz_new_draw_device_with_bbox(fz_context *ctx, fz_matrix transform, fz_pixmap *dest, const fz_irect *clip)
{
	return new_draw_device(ctx, transform, dest, NULL, clip, NULL);
}

fz_device *
fz_new_draw_device_with_proof(fz_context *ctx, fz_matrix transform, fz_pixmap *dest, fz_colorspace *cs)
{
	return new_draw_device(ctx, transform, dest, NULL, NULL, cs);
}

fz_device *
fz_new_draw_device_with_bbox_proof(fz_context *ctx, fz_matrix transform, fz_pixmap *dest, const fz_irect *clip, fz_colorspace *cs)
{
	return new_draw_device(ctx, transform, dest, NULL, clip, cs);
}

fz_device *
fz_new_draw_device_type3(fz_context *ctx, fz_matrix transform, fz_pixmap *dest)
{
	fz_draw_device *dev = (fz_draw_device*)fz_new_draw_device(ctx, transform, dest);
	dev->flags |= FZ_DRAWDEV_FLAGS_TYPE3;
	return (fz_device*)dev;
}

fz_irect *
fz_bound_path_accurate(fz_context *ctx, fz_irect *bbox, fz_irect scissor, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, float flatness, float linewidth)
{
	fz_rasterizer *rast = fz_new_rasterizer(ctx, NULL);

	fz_try(ctx)
	{
		if (stroke)
			(void)fz_flatten_stroke_path(ctx, rast, path, stroke, ctm, flatness, linewidth, scissor, bbox);
		else
			(void)fz_flatten_fill_path(ctx, rast, path, ctm, flatness, scissor, bbox);
	}
	fz_always(ctx)
		fz_drop_rasterizer(ctx, rast);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return bbox;
}

const char *fz_draw_options_usage =
	"Raster output options:\n"
	"\trotate=N: rotate rendered pages N degrees counterclockwise\n"
	"\tresolution=N: set both X and Y resolution in pixels per inch\n"
	"\tx-resolution=N: X resolution of rendered pages in pixels per inch\n"
	"\ty-resolution=N: Y resolution of rendered pages in pixels per inch\n"
	"\twidth=N: render pages to fit N pixels wide (ignore resolution option)\n"
	"\theight=N: render pages to fit N pixels tall (ignore resolution option)\n"
	"\tcolorspace=(gray|rgb|cmyk): render using specified colorspace\n"
	"\talpha: render pages with alpha channel and transparent background\n"
	"\tgraphics=(aaN|cop|app): set the rasterizer to use\n"
	"\ttext=(aaN|cop|app): set the rasterizer to use for text\n"
	"\t\taaN=antialias with N bits (0 to 8)\n"
	"\t\tcop=center of pixel\n"
	"\t\tapp=any part of pixel\n"
	"\n";

static int parse_aa_opts(const char *val)
{
	if (fz_option_eq(val, "cop"))
		return 9;
	if (fz_option_eq(val, "app"))
		return 10;
	if (val[0] == 'a' && val[1] == 'a' && val[2] >= '0' && val[2] <= '9')
		return  fz_clampi(fz_atoi(&val[2]), 0, 8);
	return 8;
}

fz_draw_options *
fz_parse_draw_options(fz_context *ctx, fz_draw_options *opts, const char *args)
{
	const char *val;

	memset(opts, 0, sizeof *opts);

	opts->x_resolution = 96;
	opts->y_resolution = 96;
	opts->rotate = 0;
	opts->width = 0;
	opts->height = 0;
	opts->colorspace = fz_device_rgb(ctx);
	opts->alpha = 0;
	opts->graphics = fz_aa_level(ctx);
	opts->text = fz_text_aa_level(ctx);

	if (fz_has_option(ctx, args, "rotate", &val))
		opts->rotate = fz_atoi(val);
	if (fz_has_option(ctx, args, "resolution", &val))
		opts->x_resolution = opts->y_resolution = fz_atoi(val);
	if (fz_has_option(ctx, args, "x-resolution", &val))
		opts->x_resolution = fz_atoi(val);
	if (fz_has_option(ctx, args, "y-resolution", &val))
		opts->y_resolution = fz_atoi(val);
	if (fz_has_option(ctx, args, "width", &val))
		opts->width = fz_atoi(val);
	if (fz_has_option(ctx, args, "height", &val))
		opts->height = fz_atoi(val);
	if (fz_has_option(ctx, args, "colorspace", &val))
	{
		if (fz_option_eq(val, "gray") || fz_option_eq(val, "grey") || fz_option_eq(val, "mono"))
			opts->colorspace = fz_device_gray(ctx);
		else if (fz_option_eq(val, "rgb"))
			opts->colorspace = fz_device_rgb(ctx);
		else if (fz_option_eq(val, "cmyk"))
			opts->colorspace = fz_device_cmyk(ctx);
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "unknown colorspace in options");
	}
	if (fz_has_option(ctx, args, "alpha", &val))
		opts->alpha = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "graphics", &val))
		opts->text = opts->graphics = parse_aa_opts(val);
	if (fz_has_option(ctx, args, "text", &val))
		opts->text = parse_aa_opts(val);

	/* Sanity check values */
	if (opts->x_resolution <= 0) opts->x_resolution = 96;
	if (opts->y_resolution <= 0) opts->y_resolution = 96;
	if (opts->width < 0) opts->width = 0;
	if (opts->height < 0) opts->height = 0;

	return opts;
}

fz_device *
fz_new_draw_device_with_options(fz_context *ctx, const fz_draw_options *opts, fz_rect mediabox, fz_pixmap **pixmap)
{
	fz_aa_context aa = ctx->aa;
	float x_zoom = opts->x_resolution / 72.0f;
	float y_zoom = opts->y_resolution / 72.0f;
	float page_w = mediabox.x1 - mediabox.x0;
	float page_h = mediabox.y1 - mediabox.y0;
	float w = opts->width;
	float h = opts->height;
	float x_scale, y_scale;
	fz_matrix transform;
	fz_irect bbox;
	fz_device *dev;

	fz_set_rasterizer_graphics_aa_level(ctx, &aa, opts->graphics);
	fz_set_rasterizer_text_aa_level(ctx, &aa, opts->text);

	if (w > 0)
	{
		x_scale = w / page_w;
		if (h > 0)
			y_scale = h / page_h;
		else
			y_scale = floorf(page_h * x_scale + 0.5f) / page_h;
	}
	else if (h > 0)
	{
		y_scale = h / page_h;
		x_scale = floorf(page_w * y_scale + 0.5f) / page_w;
	}
	else
	{
		x_scale = floorf(page_w * x_zoom + 0.5f) / page_w;
		y_scale = floorf(page_h * y_zoom + 0.5f) / page_h;
	}

	transform = fz_pre_rotate(fz_scale(x_scale, y_scale), opts->rotate);
	bbox = fz_irect_from_rect(fz_transform_rect(mediabox, transform));

	*pixmap = fz_new_pixmap_with_bbox(ctx, opts->colorspace, bbox, NULL, opts->alpha);
	fz_try(ctx)
	{
		fz_set_pixmap_resolution(ctx, *pixmap, opts->x_resolution, opts->y_resolution);
		if (opts->alpha)
			fz_clear_pixmap(ctx, *pixmap);
		else
			fz_clear_pixmap_with_value(ctx, *pixmap, 255);

		dev = new_draw_device(ctx, transform, *pixmap, &aa, NULL, NULL);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, *pixmap);
		*pixmap = NULL;
		fz_rethrow(ctx);
	}
	return dev;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "draw-imp.h"

#include <assert.h>
#include <limits.h>
#include <math.h>
#include <stdlib.h>
#include <string.h>

/*
 * Global Edge List -- list of straight path segments for scan conversion
 *
 * Stepping along the edges is with Bresenham's line algorithm.
 *
 * See Mike Abrash -- Graphics Programming Black Book (notably chapter 40)
 */

typedef struct fz_edge_s
{
	int x, e, h, y;
	int adj_up, adj_down;
	int xmove;
	int xdir, ydir; /* -1 or +1 */
} fz_edge;

typedef struct fz_gel_s
{
	fz_rasterizer super;
	int cap, len;
	fz_edge *edges;
	int acap, alen;
	fz_edge **active;
	int bcap;
	unsigned char *alphas;
	int *deltas;
} fz_gel;

static int
fz_reset_gel(fz_context *ctx, fz_rasterizer *rast)
{
	fz_gel *gel = (fz_gel *)rast;

	gel->len = 0;
	gel->alen = 0;

	return 0;
}

static void
fz_drop_gel(fz_context *ctx, fz_rasterizer *rast)
{
	fz_gel *gel = (fz_gel *)rast;
	if (gel == NULL)
		return;
	fz_free(ctx, gel->active);
	fz_free(ctx, gel->edges);
	fz_free(ctx, gel->alphas);
	fz_free(ctx, gel->deltas);
	fz_free(ctx, gel);
}

enum { INSIDE, OUTSIDE, LEAVE, ENTER };

#define clip_lerp_y(v,m,x0,y0,x1,y1,t) clip_lerp_x(v,m,y0,x0,y1,x1,t)

static int
clip_lerp_x(int val, int m, int x0, int y0, int x1, int y1, int *out)
{
	int v0out = m ? x0 > val : x0 < val;
	int v1out = m ? x1 > val : x1 < val;

	if (v0out + v1out == 0)
		return INSIDE;

	if (v0out + v1out == 2)
		return OUTSIDE;

	if (v1out)
	{
		*out = y0 + (int)(((float)(y1 - y0)) * (val - x0) / (x1 - x0));
		return LEAVE;
	}

	else
	{
		*out = y1 + (int)(((float)(y0 - y1)) * (val - x1) / (x0 - x1));
		return ENTER;
	}
}

static void
fz_insert_gel_raw(fz_context *ctx, fz_rasterizer *ras, int x0, int y0, int x1, int y1)
{
	fz_gel *gel = (fz_gel *)ras;
	fz_edge *edge;
	int dx, dy;
	int winding;
	int width;
	int tmp;

	if (y0 == y1)
		return;

	if (y0 > y1) {
		winding = -1;
		tmp = x0; x0 = x1; x1 = tmp;
		tmp = y0; y0 = y1; y1 = tmp;
	}
	else
		winding = 1;

	if (x0 < gel->super.bbox.x0) gel->super.bbox.x0 = x0;
	if (x0 > gel->super.bbox.x1) gel->super.bbox.x1 = x0;
	if (x1 < gel->super.bbox.x0) gel->super.bbox.x0 = x1;
	if (x1 > gel->super.bbox.x1) gel->super.bbox.x1 = x1;

	if (y0 < gel->super.bbox.y0) gel->super.bbox.y0 = y0;
	if (y1 > gel->super.bbox.y1) gel->super.bbox.y1 = y1;

	if (gel->len + 1 == gel->cap) {
		int new_cap = gel->cap * 2;
		gel->edges = fz_realloc_array(ctx, gel->edges, new_cap, fz_edge);
		gel->cap = new_cap;
	}

	edge = &gel->edges[gel->len++];

	dy = y1 - y0;
	dx = x1 - x0;
	width = fz_absi(dx);

	edge->xdir = dx > 0 ? 1 : -1;
	edge->ydir = winding;
	edge->x = x0;
	edge->y = y0;
	edge->h = dy;
	edge->adj_down = dy;

	/* initial error term going l->r and r->l */
	if (dx >= 0)
		edge->e = 0;
	else
		edge->e = -dy + 1;

	/* y-major edge */
	if (dy >= width) {
		edge->xmove = 0;
		edge->adj_up = width;
	}

	/* x-major edge */
	else {
		edge->xmove = (width / dy) * edge->xdir;
		edge->adj_up = width % dy;
	}
}

static void
fz_insert_gel(fz_context *ctx, fz_rasterizer *ras, float fx0, float fy0, float fx1, float fy1, int rev)
{
	int x0, y0, x1, y1;
	int d, v;
	const int hscale = fz_rasterizer_aa_hscale(ras);
	const int vscale = fz_rasterizer_aa_vscale(ras);

	fx0 = floorf(fx0 * hscale);
	fx1 = floorf(fx1 * hscale);
	fy0 = floorf(fy0 * vscale);
	fy1 = floorf(fy1 * vscale);

	/* Call fz_clamp so that clamping is done in the float domain, THEN
	 * cast down to an int. Calling fz_clampi causes problems due to the
	 * implicit cast down from float to int of the first argument
	 * over/underflowing and flipping sign at extreme values. */
	x0 = (int)fz_clamp(fx0, BBOX_MIN * hscale, BBOX_MAX * hscale);
	y0 = (int)fz_clamp(fy0, BBOX_MIN * vscale, BBOX_MAX * vscale);
	x1 = (int)fz_clamp(fx1, BBOX_MIN * hscale, BBOX_MAX * hscale);
	y1 = (int)fz_clamp(fy1, BBOX_MIN * vscale, BBOX_MAX * vscale);

	d = clip_lerp_y(ras->clip.y0, 0, x0, y0, x1, y1, &v);
	if (d == OUTSIDE) return;
	if (d == LEAVE) { y1 = ras->clip.y0; x1 = v; }
	if (d == ENTER) { y0 = ras->clip.y0; x0 = v; }

	d = clip_lerp_y(ras->clip.y1, 1, x0, y0, x1, y1, &v);
	if (d == OUTSIDE) return;
	if (d == LEAVE) { y1 = ras->clip.y1; x1 = v; }
	if (d == ENTER) { y0 = ras->clip.y1; x0 = v; }

	d = clip_lerp_x(ras->clip.x0, 0, x0, y0, x1, y1, &v);
	if (d == OUTSIDE) {
		x0 = x1 = ras->clip.x0;
	}
	if (d == LEAVE) {
		fz_insert_gel_raw(ctx, ras, ras->clip.x0, v, ras->clip.x0, y1);
		x1 = ras->clip.x0;
		y1 = v;
	}
	if (d == ENTER) {
		fz_insert_gel_raw(ctx, ras, ras->clip.x0, y0, ras->clip.x0, v);
		x0 = ras->clip.x0;
		y0 = v;
	}

	d = clip_lerp_x(ras->clip.x1, 1, x0, y0, x1, y1, &v);
	if (d == OUTSIDE) {
		x0 = x1 = ras->clip.x1;
	}
	if (d == LEAVE) {
		fz_insert_gel_raw(ctx, ras, ras->clip.x1, v, ras->clip.x1, y1);
		x1 = ras->clip.x1;
		y1 = v;
	}
	if (d == ENTER) {
		fz_insert_gel_raw(ctx, ras, ras->clip.x1, y0, ras->clip.x1, v);
		x0 = ras->clip.x1;
		y0 = v;
	}

	fz_insert_gel_raw(ctx, ras, x0, y0, x1, y1);
}

static void
fz_insert_gel_rect(fz_context *ctx, fz_rasterizer *ras, float fx0, float fy0, float fx1, float fy1)
{
	int x0, y0, x1, y1;
	const int hscale = fz_rasterizer_aa_hscale(ras);
	const int vscale = fz_rasterizer_aa_vscale(ras);

	if (fx0 <= fx1)
	{
		fx0 = floorf(fx0 * hscale);
		fx1 = ceilf(fx1 * hscale);
	}
	else
	{
		fx0 = ceilf(fx0 * hscale);
		fx1 = floorf(fx1 * hscale);
	}
	if (fy0 <= fy1)
	{
		fy0 = floorf(fy0 * vscale);
		fy1 = ceilf(fy1 * vscale);
	}
	else
	{
		fy0 = ceilf(fy0 * vscale);
		fy1 = floorf(fy1 * vscale);
	}

	fx0 = fz_clamp(fx0, ras->clip.x0, ras->clip.x1);
	fx1 = fz_clamp(fx1, ras->clip.x0, ras->clip.x1);
	fy0 = fz_clamp(fy0, ras->clip.y0, ras->clip.y1);
	fy1 = fz_clamp(fy1, ras->clip.y0, ras->clip.y1);

	/* Call fz_clamp so that clamping is done in the float domain, THEN
	 * cast down to an int. Calling fz_clampi causes problems due to the
	 * implicit cast down from float to int of the first argument
	 * over/underflowing and flipping sign at extreme values. */
	x0 = (int)fz_clamp(fx0, BBOX_MIN * hscale, BBOX_MAX * hscale);
	y0 = (int)fz_clamp(fy0, BBOX_MIN * vscale, BBOX_MAX * vscale);
	x1 = (int)fz_clamp(fx1, BBOX_MIN * hscale, BBOX_MAX * hscale);
	y1 = (int)fz_clamp(fy1, BBOX_MIN * vscale, BBOX_MAX * vscale);

	fz_insert_gel_raw(ctx, ras, x1, y0, x1, y1);
	fz_insert_gel_raw(ctx, ras, x0, y1, x0, y0);
}

static int
cmpedge(const void *va, const void *vb)
{
	const fz_edge *a = va;
	const fz_edge *b = vb;
	return a->y - b->y;
}

static void
sort_gel(fz_context *ctx, fz_gel *gel)
{
	fz_edge *a = gel->edges;
	int n = gel->len;
	int h, i, k;
	fz_edge t;

	/* quick sort for long lists */
	if (n > 10000)
	{
		qsort(a, n, sizeof *a, cmpedge);
		return;
	}

	/* shell sort for short lists */
	h = 1;
	if (n < 14) {
		h = 1;
	}
	else {
		while (h < n)
			h = 3 * h + 1;
		h /= 3;
		h /= 3;
	}

	while (h > 0)
	{
		for (i = 0; i < n; i++) {
			t = a[i];
			k = i - h;
			/* TODO: sort on y major, x minor */
			while (k >= 0 && a[k].y > t.y) {
				a[k + h] = a[k];
				k -= h;
			}
			a[k + h] = t;
		}
		h /= 3;
	}
}

static int
fz_is_rect_gel(fz_context *ctx, fz_rasterizer *ras)
{
	fz_gel *gel = (fz_gel *)ras;
	/* a rectangular path is converted into two vertical edges of identical height */
	if (gel->len == 2)
	{
		fz_edge *a = gel->edges + 0;
		fz_edge *b = gel->edges + 1;
		return a->y == b->y && a->h == b->h &&
			a->xmove == 0 && a->adj_up == 0 &&
			b->xmove == 0 && b->adj_up == 0;
	}
	return 0;
}

/*
 * Active Edge List -- keep track of active edges while sweeping
 */

static void
sort_active(fz_edge **a, int n)
{
	int h, i, k;
	fz_edge *t;

	h = 1;
	if (n < 14) {
		h = 1;
	}
	else {
		while (h < n)
			h = 3 * h + 1;
		h /= 3;
		h /= 3;
	}

	while (h > 0)
	{
		for (i = 0; i < n; i++) {
			t = a[i];
			k = i - h;
			while (k >= 0 && a[k]->x > t->x) {
				a[k + h] = a[k];
				k -= h;
			}
			a[k + h] = t;
		}

		h /= 3;
	}
}

static int
insert_active(fz_context *ctx, fz_gel *gel, int y, int *e_)
{
	int h_min = INT_MAX;
	int e = *e_;

	/* insert edges that start here */
	if (e < gel->len && gel->edges[e].y == y)
	{
		do {
			if (gel->alen + 1 == gel->acap) {
				int newcap = gel->acap + 64;
				fz_edge **newactive = fz_realloc_array(ctx, gel->active, newcap, fz_edge*);
				gel->active = newactive;
				gel->acap = newcap;
			}
			gel->active[gel->alen++] = &gel->edges[e++];
		} while (e < gel->len && gel->edges[e].y == y);
		*e_ = e;
	}

	if (e < gel->len)
		h_min = gel->edges[e].y - y;

	for (e=0; e < gel->alen; e++)
	{
		if (gel->active[e]->xmove != 0 || gel->active[e]->adj_up != 0)
		{
			h_min = 1;
			break;
		}
		if (gel->active[e]->h < h_min)
		{
			h_min = gel->active[e]->h;
			if (h_min == 1)
				break;
		}
	}

	/* shell-sort the edges by increasing x */
	sort_active(gel->active, gel->alen);

	return h_min;
}

static void
advance_active(fz_context *ctx, fz_gel *gel, int inc)
{
	fz_edge *edge;
	int i = 0;

	while (i < gel->alen)
	{
		edge = gel->active[i];

		edge->h -= inc;

		/* terminator! */
		if (edge->h == 0) {
			gel->active[i] = gel->active[--gel->alen];
		}

		else {
			edge->x += edge->xmove;
			edge->e += edge->adj_up;
			if (edge->e > 0) {
				edge->x += edge->xdir;
				edge->e -= edge->adj_down;
			}
			i ++;
		}
	}
}

/*
 * Anti-aliased scan conversion.
 */

static inline void
add_span_aa(fz_context *ctx, fz_gel *gel, int *list, int x0, int x1, int xofs, int h)
{
	int x0pix, x0sub;
	int x1pix, x1sub;
	const int hscale = fz_rasterizer_aa_hscale(&gel->super);

	if (x0 == x1)
		return;

	/* x between 0 and width of bbox */
	x0 -= xofs;
	x1 -= xofs;

	/* The cast to unsigned below helps the compiler produce faster
	 * code on ARMs as the multiply by reciprocal trick it uses does not
	 * need to correct for signedness. */
	x0pix = ((unsigned int)x0) / hscale;
	x0sub = ((unsigned int)x0) % hscale;
	x1pix = ((unsigned int)x1) / hscale;
	x1sub = ((unsigned int)x1) % hscale;

	if (x0pix == x1pix)
	{
		list[x0pix] += h*(x1sub - x0sub);
		list[x0pix+1] += h*(x0sub - x1sub);
	}

	else
	{
		list[x0pix] += h*(hscale - x0sub);
		list[x0pix+1] += h*x0sub;
		list[x1pix] += h*(x1sub - hscale);
		list[x1pix+1] += h*-x1sub;
	}
}

static inline void
non_zero_winding_aa(fz_context *ctx, fz_gel *gel, int *list, int xofs, int h)
{
	int winding = 0;
	int x = 0;
	int i;

	for (i = 0; i < gel->alen; i++)
	{
		if (!winding && (winding + gel->active[i]->ydir))
			x = gel->active[i]->x;
		if (winding && !(winding + gel->active[i]->ydir))
			add_span_aa(ctx, gel, list, x, gel->active[i]->x, xofs, h);
		winding += gel->active[i]->ydir;
	}
}

static inline void
even_odd_aa(fz_context *ctx, fz_gel *gel, int *list, int xofs, int h)
{
	int even = 0;
	int x = 0;
	int i;

	for (i = 0; i < gel->alen; i++)
	{
		if (!even)
			x = gel->active[i]->x;
		else
			add_span_aa(ctx, gel, list, x, gel->active[i]->x, xofs, h);
		even = !even;
	}
}

static inline void
undelta_aa(fz_context *ctx, unsigned char * FZ_RESTRICT out, int * FZ_RESTRICT in, int n, int scale)
{
	int d = 0;
	(void)scale; /* Avoid warnings in some builds */

	while (n--)
	{
		d += *in++;
		*out++ = AA_SCALE(scale, d);
	}
}

static inline void
blit_aa(fz_pixmap *dst, int x, int y, unsigned char *mp, int w, unsigned char *color, void *fn, fz_overprint *eop)
{
	unsigned char *dp;
	dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x - dst->x) * (size_t)dst->n;
	if (color)
		(*(fz_span_color_painter_t *)fn)(dp, mp, dst->n, w, color, dst->alpha, eop);
	else
		(*(fz_span_painter_t *)fn)(dp, dst->alpha, mp, 1, 0, w, 255, eop);
}

static void
fz_scan_convert_aa(fz_context *ctx, fz_gel *gel, int eofill, const fz_irect *clip, fz_pixmap *dst, unsigned char *color, void *painter, fz_overprint *eop)
{
	unsigned char *alphas;
	int *deltas;
	int y, e;
	int yd, yc;
	int height, h0, rh;
	int bcap;
	const int hscale = fz_rasterizer_aa_hscale(&gel->super);
	const int vscale = fz_rasterizer_aa_vscale(&gel->super);
	const int scale = fz_rasterizer_aa_scale(&gel->super);

	int xmin = fz_idiv(gel->super.bbox.x0, hscale);
	int xmax = fz_idiv_up(gel->super.bbox.x1, hscale);

	int xofs = xmin * hscale;

	int skipx = clip->x0 - xmin;
	int clipn = clip->x1 - clip->x0;

	if (gel->len == 0)
		return;

	assert(xmin < xmax);
	assert(clip->x0 >= xmin);
	assert(clip->x1 <= xmax);

	bcap = xmax - xmin + 2; /* big enough for both alphas and deltas */
	if (bcap > gel->bcap)
	{
		gel->bcap = bcap;
		fz_free(ctx, gel->alphas);
		fz_free(ctx, gel->deltas);
		gel->alphas = NULL;
		gel->deltas = NULL;
		alphas = gel->alphas = Memento_label(fz_malloc_array(ctx, bcap, unsigned char), "gel_alphas");
		deltas = gel->deltas = Memento_label(fz_malloc_array(ctx, bcap, int), "gel_deltas");
	}
	alphas = gel->alphas;
	deltas = gel->deltas;

	memset(deltas, 0, (xmax - xmin + 1) * sizeof(int));
	gel->alen = 0;

	/* The theory here is that we have a list of the edges (gel) of length
	 * gel->len. We have an initially empty list of 'active' edges (of
	 * length gel->alen). As we increase y, we move any edge that is
	 * active at this point into the active list. We know that any edge
	 * before index 'e' is either active, or has been retired.
	 * Once the length of the active list is 0, and e has reached gel->len
	 * we know we are finished.
	 *
	 * As we move through the list, we group fz_aa_vscale 'sub scanlines'
	 * into single scanlines, and we blit them.
	 */

	e = 0;
	y = gel->edges[0].y;
	yd = fz_idiv(y, vscale);

	/* Quickly skip to the start of the clip region */
	while (yd < clip->y0 && (gel->alen > 0 || e < gel->len))
	{
		/* rh = remaining height = number of subscanlines left to be
		 * inserted into the current scanline, which will be plotted
		 * at yd. */
		rh = (yd+1)*vscale - y;

		/* height = The number of subscanlines with identical edge
		 * positions (i.e. 1 if we have any non vertical edges). */
		height = insert_active(ctx, gel, y, &e);
		h0 = height;
		if (h0 >= rh)
		{
			/* We have enough subscanlines to skip to the next
			 * scanline. */
			h0 -= rh;
			yd++;
		}
		/* Skip any whole scanlines we can */
		while (yd < clip->y0 && h0 >= vscale)
		{
			h0 -= vscale;
			yd++;
		}
		/* If we haven't hit the start of the clip region, then we
		 * have less than a scanline left. */
		if (yd < clip->y0)
		{
			h0 = 0;
		}
		height -= h0;
		advance_active(ctx, gel, height);

		y += height;
	}

	/* Now do the active lines */
	while (gel->alen > 0 || e < gel->len)
	{
		yc = fz_idiv(y, vscale);	/* yc = current scanline */
		/* rh = remaining height = number of subscanlines left to be
		 * inserted into the current scanline, which will be plotted
		 * at yd. */
		rh = (yc+1)*vscale - y;
		if (yc != yd)
		{
			undelta_aa(ctx, alphas, deltas, skipx + clipn, scale);
			blit_aa(dst, xmin + skipx, yd, alphas + skipx, clipn, color, painter, eop);
			memset(deltas, 0, (skipx + clipn) * sizeof(int));
		}
		yd = yc;
		if (yd >= clip->y1)
			break;

		/* height = The number of subscanlines with identical edge
		 * positions (i.e. 1 if we have any non vertical edges). */
		height = insert_active(ctx, gel, y, &e);
		h0 = height;
		if (h0 > rh)
		{
			if (rh < vscale)
			{
				/* We have to finish a scanline off, and we
				 * have more sub scanlines than will fit into
				 * it. */
				if (eofill)
					even_odd_aa(ctx, gel, deltas, xofs, rh);
				else
					non_zero_winding_aa(ctx, gel, deltas, xofs, rh);
				undelta_aa(ctx, alphas, deltas, skipx + clipn, scale);
				blit_aa(dst, xmin + skipx, yd, alphas + skipx, clipn, color, painter, eop);
				memset(deltas, 0, (skipx + clipn) * sizeof(int));
				yd++;
				if (yd >= clip->y1)
					break;
				h0 -= rh;
			}
			if (h0 > vscale)
			{
				/* Calculate the deltas for any completely full
				 * scanlines. */
				h0 -= vscale;
				if (eofill)
					even_odd_aa(ctx, gel, deltas, xofs, vscale);
				else
					non_zero_winding_aa(ctx, gel, deltas, xofs, vscale);
				undelta_aa(ctx, alphas, deltas, skipx + clipn, scale);
				do
				{
					/* Do any successive whole scanlines - no need
					 * to recalculate deltas here. */
					blit_aa(dst, xmin + skipx, yd, alphas + skipx, clipn, color, painter, eop);
					yd++;
					if (yd >= clip->y1)
						goto clip_ended;
					h0 -= vscale;
				}
				while (h0 > 0);
				/* If we have exactly one full scanline left
				 * to go, then the deltas/alphas are set up
				 * already. */
				if (h0 == 0)
					goto advance;
				memset(deltas, 0, (skipx + clipn) * sizeof(int));
				h0 += vscale;
			}
		}
		if (eofill)
			even_odd_aa(ctx, gel, deltas, xofs, h0);
		else
			non_zero_winding_aa(ctx, gel, deltas, xofs, h0);
advance:
		advance_active(ctx, gel, height);

		y += height;
	}

	if (yd < clip->y1)
	{
		undelta_aa(ctx, alphas, deltas, skipx + clipn, scale);
		blit_aa(dst, xmin + skipx, yd, alphas + skipx, clipn, color, painter, eop);
	}
clip_ended:
	;
}

/*
 * Sharp (not anti-aliased) scan conversion
 */

static inline void
blit_sharp(int x0, int x1, int y, const fz_irect *clip, fz_pixmap *dst, unsigned char *color, fz_solid_color_painter_t *fn, fz_overprint *eop)
{
	unsigned char *dp;
	int da = dst->alpha;
	x0 = fz_clampi(x0, dst->x, dst->x + dst->w);
	x1 = fz_clampi(x1, dst->x, dst->x + dst->w);
	if (x0 < x1)
	{
		dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x0 - dst->x) * (size_t)dst->n;
		if (color)
			(*fn)(dp, dst->n, x1 - x0, color, da, eop);
		else
			memset(dp, 255, x1-x0);
	}
}

static inline void
non_zero_winding_sharp(fz_context *ctx, fz_gel *gel, int y, const fz_irect *clip, fz_pixmap *dst, unsigned char *color, fz_solid_color_painter_t *fn, fz_overprint *eop)
{
	int winding = 0;
	int x = 0;
	int i;
	for (i = 0; i < gel->alen; i++)
	{
		if (!winding && (winding + gel->active[i]->ydir))
			x = gel->active[i]->x;
		if (winding && !(winding + gel->active[i]->ydir))
			blit_sharp(x, gel->active[i]->x, y, clip, dst, color, fn, eop);
		winding += gel->active[i]->ydir;
	}
}

static inline void
even_odd_sharp(fz_context *ctx, fz_gel *gel, int y, const fz_irect *clip, fz_pixmap *dst, unsigned char *color, fz_solid_color_painter_t *fn, fz_overprint *eop)
{
	int even = 0;
	int x = 0;
	int i;
	for (i = 0; i < gel->alen; i++)
	{
		if (!even)
			x = gel->active[i]->x;
		else
			blit_sharp(x, gel->active[i]->x, y, clip, dst, color, fn, eop);
		even = !even;
	}
}

static void
fz_scan_convert_sharp(fz_context *ctx,
	fz_gel *gel, int eofill, const fz_irect *clip,
	fz_pixmap *dst, unsigned char *color, fz_solid_color_painter_t *fn, fz_overprint *eop)
{
	int e = 0;
	int y = gel->edges[0].y;
	int height;

	gel->alen = 0;

	/* Skip any lines before the clip region */
	if (y < clip->y0)
	{
		while (gel->alen > 0 || e < gel->len)
		{
			height = insert_active(ctx, gel, y, &e);
			y += height;
			if (y >= clip->y0)
			{
				y = clip->y0;
				break;
			}
		}
	}

	/* Now process as lines within the clip region */
	while (gel->alen > 0 || e < gel->len)
	{
		height = insert_active(ctx, gel, y, &e);

		if (gel->alen == 0)
			y += height;
		else
		{
			int h;
			if (height >= clip->y1 - y)
				height = clip->y1 - y;

			h = height;
			while (h--)
			{
				if (eofill)
					even_odd_sharp(ctx, gel, y, clip, dst, color, fn, eop);
				else
					non_zero_winding_sharp(ctx, gel, y, clip, dst, color, fn, eop);
				y++;
			}
		}
		if (y >= clip->y1)
			break;

		advance_active(ctx, gel, height);
	}
}

static void
fz_convert_gel(fz_context *ctx, fz_rasterizer *rast, int eofill, const fz_irect *clip, fz_pixmap *dst, unsigned char *color, fz_overprint *eop)
{
	fz_gel *gel = (fz_gel *)rast;

	sort_gel(ctx, gel);

	if (fz_aa_bits > 0)
	{
		void *fn;
		if (color)
			fn = (void *)fz_get_span_color_painter(dst->n, dst->alpha, color, eop);
		else
			fn = (void *)fz_get_span_painter(dst->alpha, 1, 0, 255, eop);
		if (fn == NULL)
			return;
		fz_scan_convert_aa(ctx, gel, eofill, clip, dst, color, fn, eop);
	}
	else
	{
		fz_solid_color_painter_t *fn = fz_get_solid_color_painter(dst->n, color, dst->alpha, eop);
		assert(fn);
		if (fn == NULL)
			return;
		fz_scan_convert_sharp(ctx, gel, eofill, clip, dst, color, (fz_solid_color_painter_t *)fn, eop);
	}
}

static const fz_rasterizer_fns gel_rasterizer =
{
	fz_drop_gel,
	fz_reset_gel,
	NULL, /* postindex */
	fz_insert_gel,
	fz_insert_gel_rect,
	NULL, /* gap */
	fz_convert_gel,
	fz_is_rect_gel,
	0 /* Not reusable */
};

fz_rasterizer *
fz_new_gel(fz_context *ctx)
{
	fz_gel *gel;

	gel = fz_new_derived_rasterizer(ctx, fz_gel, &gel_rasterizer);
	fz_try(ctx)
	{
		gel->edges = NULL;
		gel->cap = 512;
		gel->len = 0;
		gel->edges = Memento_label(fz_malloc_array(ctx, gel->cap, fz_edge), "gel_edges");

		gel->acap = 64;
		gel->alen = 0;
		gel->active = Memento_label(fz_malloc_array(ctx, gel->acap, fz_edge*), "gel_active");
	}
	fz_catch(ctx)
	{
		fz_free(ctx, gel->edges);
		fz_free(ctx, gel);
		fz_rethrow(ctx);
	}

	return &gel->super;
}







mupdf-1.21.1-source/source/fitz/draw-edgebuffer.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "draw-imp.h"

#include <assert.h>
#include <stdlib.h>
#include <string.h>

#undef DEBUG_SCAN_CONVERTER

/* Define ourselves a 'fixed' type for clarity */
typedef int fixed;

#define fixed_shift 8
#define float2fixed(x) ((int)((x)*(1<<fixed_shift)))
#define fixed2int(x) ((int)((x)>>fixed_shift))
#define fixed_half (1<<(fixed_shift-1))
#define fixed_1 (1<<fixed_shift)
#define int2fixed(x) ((x)<<fixed_shift)

enum
{
	DIRN_UNSET = -1,
	DIRN_UP = 0,
	DIRN_DOWN = 1
};

typedef struct
{
	fixed left;
	fixed right;
	fixed y;
	signed char d; /* 0 up (or horiz), 1 down, -1 uninited */

	/* unset == 1, iff the values in the above are unset */
	unsigned char unset;
	/* can_save == 1, iff we are eligible to 'save'. i.e. if we
	 * have not yet output a cursor, and have not detected
	 * any line segments completely out of range. */
	unsigned char can_save;
	unsigned char saved;

	fixed save_left;
	fixed save_right;
	int save_iy;
	int save_d;
}
cursor_t;

typedef struct fz_edgebuffer_s
{
	fz_rasterizer super;
	int app;
	int sorted;
	int n;
	int index_cap;
	int *index;
	int table_cap;
	int *table;

	/* cursor section, for use with any part of pixel mode */
	cursor_t cursor[3];
} fz_edgebuffer;

static fz_rasterizer_insert_fn fz_insert_edgebuffer_app;
static fz_rasterizer_insert_fn fz_insert_edgebuffer;

#ifdef DEBUG_SCAN_CONVERTER
int debugging_scan_converter = 1;

static void
fz_edgebuffer_print(fz_context *ctx, fz_output *out, fz_edgebuffer * edgebuffer)
{
	int i;
	int height = edgebuffer->super.clip.y1 - edgebuffer->super.clip.y0;

	fz_write_printf(ctx, out, "Edgebuffer %x\n", edgebuffer);
	fz_write_printf(ctx, out, "xmin=%x xmax=%x base=%x height=%x\n",
			  edgebuffer->super.clip.x0, edgebuffer->super.clip.x1, edgebuffer->super.clip.y0, height);
	for (i=0; i < height; i++) {
		int  offset = edgebuffer->index[i];
		int *row = &edgebuffer->table[offset];
		int count = *row++;
		assert ((count & 1) == 0);
		fz_write_printf(ctx, out, "%x @ %x: %d =", i, offset, count);
		while (count-- > 0) {
			int v = *row++;
			fz_write_printf(ctx, out, " %x:%d", v&~1, v&1);
		}
		fz_write_printf(ctx, out, "\n");
	}
}

static void
fz_edgebuffer_print_app(fz_context *ctx, fz_output *out, fz_edgebuffer * edgebuffer)
{
	int i;
	int height = edgebuffer->super.clip.y1 - edgebuffer->super.clip.y0;

	fz_write_printf(ctx, out, "Edgebuffer %x\n", edgebuffer);
	fz_write_printf(ctx, out, "xmin=%x xmax=%x base=%x height=%x\n",
			  edgebuffer->super.clip.x0, edgebuffer->super.clip.x1, edgebuffer->super.clip.y0, height);
	if (edgebuffer->table == NULL)
		return;
	for (i=0; i < height; i++) {
		int  offset = edgebuffer->index[i];
		int *row = &edgebuffer->table[offset];
		int count = *row++;
		int count0 = count;
		fz_write_printf(ctx, out, "%x @ %x: %d =", i, offset, count);
		while (count-- > 0) {
			int l = *row++;
			int r = *row++;
			fz_write_printf(ctx, out, " %x:%x", l, r);
		}
		assert((count0 & 1) == 0); (void)count0;
		fz_write_printf(ctx, out, "\n");
	}
}
#endif

static void fz_drop_edgebuffer(fz_context *ctx, fz_rasterizer *r)
{
	fz_edgebuffer *eb = (fz_edgebuffer *)r;

	if (eb)
	{
		fz_free(ctx, eb->index);
		fz_free(ctx, eb->table);
	}
	fz_free(ctx, eb);
}

static void index_edgebuffer_insert(fz_context *ctx, fz_rasterizer *ras, float fsx, float fsy, float fex, float fey, int rev)
{
	fz_edgebuffer *eb = (fz_edgebuffer *)ras;
	int iminy, imaxy;
	int height = eb->super.clip.y1 - eb->super.clip.y0;

	if (fsy == fey)
		return;

	if (fsx < fex)
	{
		if (fsx < eb->super.bbox.x0) eb->super.bbox.x0 = fsx;
		if (fex > eb->super.bbox.x1) eb->super.bbox.x1 = fex;
	}
	else
	{
		if (fsx > eb->super.bbox.x1) eb->super.bbox.x1 = fsx;
		if (fex < eb->super.bbox.x0) eb->super.bbox.x0 = fex;
	}
	if (fsy < fey)
	{
		if (fsy < eb->super.bbox.y0) eb->super.bbox.y0 = fsy;
		if (fey > eb->super.bbox.y1) eb->super.bbox.y1 = fey;
	}
	else
	{
		if (fey < eb->super.bbox.y0) eb->super.bbox.y0 = fey;
		if (fsy > eb->super.bbox.y1) eb->super.bbox.y1 = fsy;
	}

	/* To strictly match, this should be:
	 * iminy = int2fixed(float2fixed(fsy))
	 * imaxy = int2fixed(float2fixed(fsx))
	 * but this is faster. It can round differently,
	 * (on some machines at least) hence the iminy--; below.
	 */
	iminy = (int)fsy;
	imaxy = (int)fey;

	if (iminy > imaxy)
	{
		int t;
		t = iminy; iminy = imaxy; imaxy = t;
	}
	imaxy++;
	iminy--;

	imaxy -= eb->super.clip.y0;
	if (imaxy < 0)
		return;
	iminy -= eb->super.clip.y0;
	if (iminy < 0)
		iminy = 0;
	else if (iminy > height)
		return;
	if (imaxy > height-1)
		imaxy = height-1;
#ifdef DEBUG_SCAN_CONVERTER
	if (debugging_scan_converter)
		fprintf(stderr, "%x->%x:%d\n", iminy, imaxy, eb->n);
#endif
	eb->index[iminy] += eb->n;
	eb->index[imaxy+1] -= eb->n;
}

static void fz_postindex_edgebuffer(fz_context *ctx, fz_rasterizer *r)
{
	fz_edgebuffer *eb = (fz_edgebuffer *)r;
	int height = eb->super.clip.y1 - eb->super.clip.y0 + 1;
	int n = eb->n;
	int total = 0;
	int delta = 0;
	int i;

	eb->super.fns.insert = (eb->app ? fz_insert_edgebuffer_app : fz_insert_edgebuffer);

	for (i = 0; i < height; i++)
	{
		delta += eb->index[i];
		eb->index[i] = total;
		total += 1 + delta*n;
	}
	assert(delta == 0);

	if (eb->table_cap < total)
	{
		eb->table = fz_realloc_array(ctx, eb->table, total, int);
		eb->table_cap = total;
	}

	for (i = 0; i < height; i++)
	{
		eb->table[eb->index[i]] = 0;
	}
}

static int fz_reset_edgebuffer(fz_context *ctx, fz_rasterizer *r)
{
	fz_edgebuffer *eb = (fz_edgebuffer *)r;
	int height = eb->super.clip.y1 - eb->super.clip.y0 + 1;
	int n;

	eb->sorted = 0;

	if (eb->index_cap < height)
	{
		eb->index = fz_realloc_array(ctx, eb->index, height, int);
		eb->index_cap = height;
	}
	memset(eb->index, 0, sizeof(int) * height);

	n = 1;

	if (eb->app)
	{
		n = 2;
		eb->cursor[0].saved = 0;
		eb->cursor[0].unset = 1;
		eb->cursor[0].can_save = 1;
		eb->cursor[0].d = DIRN_UNSET;
		eb->cursor[1].saved = 0;
		eb->cursor[1].unset = 1;
		eb->cursor[1].can_save = 1;
		eb->cursor[1].d = DIRN_UNSET;
		eb->cursor[2].saved = 0;
		eb->cursor[2].unset = 1;
		eb->cursor[2].can_save = 1;
		eb->cursor[2].d = DIRN_UNSET;
	}

	eb->n = n;

	eb->super.fns.insert = index_edgebuffer_insert;
	return 1;
}

static void mark_line(fz_context *ctx, fz_edgebuffer *eb, fixed sx, fixed sy, fixed ex, fixed ey)
{
	int base_y = eb->super.clip.y0;
	int height = eb->super.clip.y1 - eb->super.clip.y0;
	int *table = eb->table;
	int *index = eb->index;
	int delta;
	int iy, ih;
	fixed clip_sy, clip_ey;
	int dirn = DIRN_UP;
	int *row;

	if (fixed2int(sy + fixed_half-1) == fixed2int(ey + fixed_half-1))
		return;
	if (sy > ey) {
		int t;
		t = sy; sy = ey; ey = t;
		t = sx; sx = ex; ex = t;
		dirn = DIRN_DOWN;
	}

	if (fixed2int(sx) < eb->super.bbox.x0)
		eb->super.bbox.x0 = fixed2int(sx);
	if (fixed2int(sx + fixed_1 - 1) > eb->super.bbox.x1)
		eb->super.bbox.x1 = fixed2int(sx + fixed_1 - 1);
	if (fixed2int(ex) < eb->super.bbox.x0)
		eb->super.bbox.x0 = fixed2int(ex);
	if (fixed2int(ex + fixed_1 - 1) > eb->super.bbox.x1)
		eb->super.bbox.x1 = fixed2int(ex + fixed_1 - 1);

	if (fixed2int(sy) < eb->super.bbox.y0)
		eb->super.bbox.y0 = fixed2int(sy);
	if (fixed2int(ey + fixed_1 - 1) > eb->super.bbox.y1)
		eb->super.bbox.y1 = fixed2int(ey + fixed_1 - 1);

	/* Lines go from sy to ey, closed at the start, open at the end. */
	/* We clip them to a region to make them closed at both ends. */
	/* Thus the unset scanline marked (>= sy) is: */
	clip_sy = ((sy + fixed_half - 1) & ~(fixed_1-1)) | fixed_half;
	/* The last scanline marked (< ey) is: */
	clip_ey = ((ey - fixed_half - 1) & ~(fixed_1-1)) | fixed_half;
	/* Now allow for banding */
	if (clip_sy < int2fixed(base_y) + fixed_half)
		clip_sy = int2fixed(base_y) + fixed_half;
	if (ey <= clip_sy)
		return;
	if (clip_ey > int2fixed(base_y + height - 1) + fixed_half)
		clip_ey = int2fixed(base_y + height - 1) + fixed_half;
	if (sy > clip_ey)
		return;
	delta = clip_sy - sy;
	if (delta > 0)
	{
		int dx = ex - sx;
		int dy = ey - sy;
		int advance = (int)(((int64_t)dx * delta + (dy>>1)) / dy);
		sx += advance;
		sy += delta;
	}
	ex -= sx;
	ey -= sy;
	clip_ey -= clip_sy;
	delta = ey - clip_ey;
	if (delta > 0)
	{
		int advance = (int)(((int64_t)ex * delta + (ey>>1)) / ey);
		ex -= advance;
		ey -= delta;
	}
	ih = fixed2int(ey);
	assert(ih >= 0);
	iy = fixed2int(sy) - base_y;
#ifdef DEBUG_SCAN_CONVERTER
	if (debugging_scan_converter)
		fz_write_printf(ctx, fz_stderr(ctx), "	iy=%x ih=%x\n", iy, ih);
#endif
	assert(iy >= 0 && iy < height);
	/* We always cross at least one scanline */
	row = &table[index[iy]];
	*row = (*row)+1; /* Increment the count */
	row[*row] = (sx&~1) | dirn;
	if (ih == 0)
		return;
	if (ex >= 0) {
		int x_inc, n_inc, f;

		/* We want to change sx by ex in ih steps. So each step, we add
		 * ex/ih to sx. That's x_inc + n_inc/ih.
		 */
		x_inc = ex/ih;
		n_inc = ex-(x_inc*ih);
		f	 = ih>>1;
		delta = ih;
		do {
			int count;
			iy++;
			sx += x_inc;
			f  -= n_inc;
			if (f < 0) {
				f += ih;
				sx++;
			}
			assert(iy >= 0 && iy < height);
			row = &table[index[iy]];
			count = *row = (*row)+1; /* Increment the count */
			row[count] = (sx&~1) | dirn;
		} while (--delta);
	} else {
		int x_dec, n_dec, f;

		ex = -ex;
		/* We want to change sx by ex in ih steps. So each step, we subtract
		 * ex/ih from sx. That's x_dec + n_dec/ih.
		 */
		x_dec = ex/ih;
		n_dec = ex-(x_dec*ih);
		f	 = ih>>1;
		delta = ih;
		do {
			int count;
			iy++;
			sx -= x_dec;
			f  -= n_dec;
			if (f < 0) {
				f += ih;
				sx--;
			}
			assert(iy >= 0 && iy < height);
			row = &table[index[iy]];
			count = *row = (*row)+1; /* Increment the count */
			row[count] = (sx&~1) | dirn;
		} while (--delta);
	}
}

static void fz_insert_edgebuffer(fz_context *ctx, fz_rasterizer *ras, float fsx, float fsy, float fex, float fey, int rev)
{
	fz_edgebuffer *eb = (fz_edgebuffer *)ras;
	fixed sx = float2fixed(fsx);
	fixed sy = float2fixed(fsy);
	fixed ex = float2fixed(fex);
	fixed ey = float2fixed(fey);

	mark_line(ctx, eb, sx, sy, ex, ey);
}

static inline void
cursor_output(fz_edgebuffer * FZ_RESTRICT eb, int rev, int iy)
{
	int *row;
	int count;
	int height = eb->super.clip.y1 - eb->super.clip.y0;
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	rev &= 1; /* Edge label 0 is forwards, 1 and 2 are reverse */

	if (iy >= 0 && iy < height) {
		if (cr->can_save) {
			/* Save it for later in case we join up */
			cr->save_left = cr->left;
			cr->save_right = cr->right;
			cr->save_iy = iy;
			cr->save_d = cr->d;
			cr->saved = 1;
		} else {
			/* Enter it into the table */
			row = &eb->table[eb->index[iy]];
			if (cr->d == DIRN_UNSET)
			{
				/* Move 0 0; line 10 0; line 0 0; */
				/* FIXME */
			}
			else
			{
				*row = count = (*row)+1; /* Increment the count */
#ifdef DEBUG_SCAN_CONVERTER
				if (debugging_scan_converter)
					fprintf(stderr, "row: %x: %x->%x %c\n", iy, cr->left, cr->right, (cr->d^rev) == DIRN_UP ? '^' : (cr->d^rev) == DIRN_DOWN ? 'v' : '-');
#endif
				assert(count <= (eb->index[iy+1] - eb->index[iy] - 1)/2);
				row[2 * count - 1] = (cr->left&~1) | (cr->d ^ rev);
				row[2 * count] = cr->right;
			}
		}
	}
	cr->can_save = 0;
}

static inline void
cursor_output_inrange(fz_edgebuffer * FZ_RESTRICT eb, int rev, int iy)
{
	int *row;
	int count;
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	rev &= 1; /* Edge label 0 is forwards, 1 and 2 are reverse */

	assert(iy >= 0 && iy < eb->super.clip.y1 - eb->super.clip.y0);
	if (cr->can_save) {
		/* Save it for later in case we join up */
		cr->save_left = cr->left;
		cr->save_right = cr->right;
		cr->save_iy = iy;
		cr->save_d = cr->d;
		cr->saved = 1;
	} else {
		/* Enter it into the table */
		assert(cr->d != DIRN_UNSET);

		row = &eb->table[eb->index[iy]];
		*row = count = (*row)+1; /* Increment the count */
#ifdef DEBUG_SCAN_CONVERTER
			if (debugging_scan_converter)
				printf("row= %x: %x->%x %c\n", iy, cr->left, cr->right, (cr->d^rev) == DIRN_UP ? '^' : (cr->d^rev) == DIRN_DOWN ? 'v' : '-');
#endif
		row[2 * count - 1] = (cr->left&~1) | (cr->d ^ rev);
		row[2 * count] = cr->right;
	}
	cr->can_save = 0;
}

/* Step the cursor in y, allowing for maybe crossing a scanline */
static inline void
cursor_step(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed dy, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];
	int new_iy;
	int base = eb->super.clip.y0;
	int iy = fixed2int(cr->y) - base;

	cr->y += dy;
	new_iy = fixed2int(cr->y) - base;
	if (new_iy != iy) {
		cursor_output(eb, rev, iy);
		cr->left = x;
		cr->right = x;
	} else {
		if (x < cr->left)
			cr->left = x;
		if (x > cr->right)
			cr->right = x;
	}
}

/* Step the cursor in y, never by enough to cross a scanline. */
static inline void
cursor_never_step_vertical(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed dy, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	assert(fixed2int(cr->y+dy) == fixed2int(cr->y));

	cr->y += dy;
}

/* Step the cursor in y, never by enough to cross a scanline,
 * knowing that we are moving left, and that the right edge
 * has already been accounted for. */
static inline void
cursor_never_step_left(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed dy, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	assert(fixed2int(cr->y+dy) == fixed2int(cr->y));

	if (x < cr->left)
		cr->left = x;
	cr->y += dy;
}

/* Step the cursor in y, never by enough to cross a scanline,
 * knowing that we are moving right, and that the left edge
 * has already been accounted for. */
static inline void
cursor_never_step_right(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed dy, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	assert(fixed2int(cr->y+dy) == fixed2int(cr->y));

	if (x > cr->right)
		cr->right = x;
	cr->y += dy;
}

/* Step the cursor in y, always by enough to cross a scanline. */
static inline void
cursor_always_step(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed dy, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];
	int base = eb->super.clip.y0;
	int iy = fixed2int(cr->y) - base;

	cursor_output(eb, rev, iy);
	cr->y += dy;
	cr->left = x;
	cr->right = x;
}

/* Step the cursor in y, always by enough to cross a scanline, as
 * part of a vertical line, knowing that we are moving from a
 * position guaranteed to be in the valid y range. */
static inline void
cursor_always_step_inrange_vertical(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed dy, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];
	int base = eb->super.clip.y0;
	int iy = fixed2int(cr->y) - base;

	cursor_output(eb, rev, iy);
	cr->y += dy;
}

/* Step the cursor in y, always by enough to cross a scanline, as
 * part of a left moving line, knowing that we are moving from a
 * position guaranteed to be in the valid y range. */
static inline void
cursor_always_inrange_step_left(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed dy, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];
	int base = eb->super.clip.y0;
	int iy = fixed2int(cr->y) - base;

	cr->y += dy;
	cursor_output_inrange(eb, rev, iy);
	cr->right = x;
}

/* Step the cursor in y, always by enough to cross a scanline, as
 * part of a right moving line, knowing that we are moving from a
 * position guaranteed to be in the valid y range. */
static inline void
cursor_always_inrange_step_right(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed dy, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];
	int base = eb->super.clip.y0;
	int iy = fixed2int(cr->y) - base;

	cr->y += dy;
	cursor_output_inrange(eb, rev, iy);
	cr->left = x;
}

static inline void cursor_init(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed y, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	assert(y >= int2fixed(eb->super.clip.y0) && y <= int2fixed(eb->super.clip.y1));

	cr->y = y;
	cr->left = x;
	cr->right = x;
	cr->d = DIRN_UNSET;
}

static inline void cursor_left_merge(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	if (x < cr->left)
		cr->left = x;
}

static inline void cursor_left(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	cr->left = x;
}

static inline void cursor_right_merge(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	if (x > cr->right)
		cr->right = x;
}

static inline void cursor_right(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	cr->right = x;
}

static inline void cursor_down(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];
	int base = eb->super.clip.y0;

	if (cr->d == DIRN_UP)
	{
		cursor_output(eb, rev, fixed2int(cr->y) - base);
		cr->left = x;
		cr->right = x;
	}
	cr->d = DIRN_DOWN;
}

static inline void cursor_up(fz_edgebuffer * FZ_RESTRICT eb, int rev, fixed x)
{
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];
	int base = eb->super.clip.y0;

	if (cr->d == DIRN_DOWN)
	{
		cursor_output(eb, rev, fixed2int(cr->y) - base);
		cr->left = x;
		cr->right = x;
	}
	cr->d = DIRN_UP;
}

static inline int dirns_match(int d0, int d1)
{
	return d0 == d1 || d0 == DIRN_UNSET || d1 == DIRN_UNSET;
}

static inline int dirn_flip(int d)
{
	return d < 0 ? d : d^1;
}

static inline int dirns_merge(int d0, int d1)
{
	if (d0 == DIRN_UNSET)
		return d1;
	assert(dirns_match(d0, d1));
	return d0;
}

static void
cursor_flush(fz_edgebuffer * FZ_RESTRICT eb)
{
	int base = eb->super.clip.y0;
	int iy0, iy1, iy2;
	cursor_t * FZ_RESTRICT cr0 = &eb->cursor[0];
	cursor_t * FZ_RESTRICT cr1 = &eb->cursor[1];
	cursor_t * FZ_RESTRICT cr2 = &eb->cursor[2];

	if (cr0->unset)
	{
		assert(cr1->unset && cr2->unset);
		return;
	}

	iy0 = fixed2int(cr0->y) - base;
	iy1 = fixed2int(cr1->y) - base;
	if (!cr2->unset)
	{
		assert(!cr1->unset);
		iy2 = fixed2int(cr2->y) - base;
		/* Try to merge the end of cursor 0 with the end of cursor 1 */
		if (iy0 == iy1 && dirns_match(cr0->d, dirn_flip(cr1->d)))
		{
			/* Succeeded! Just one to output. */
			cr0->d = dirns_merge(cr0->d, dirn_flip(cr1->d));
			if (cr0->left > cr1->left)
				cr0->left = cr1->left;
			if (cr0->right < cr1->right)
				cr0->right = cr1->right;
			cr1->unset = 1; /* Stop us outputting cursor 1 later */
		}

		/* Try to merge the end of cursor 2 with the start of cursor 0 */
		if (cr0->saved)
		{
			if (cr0->save_iy == iy2 && dirns_match(cr0->save_d, cr2->d))
			{
				cr0->save_d = dirns_merge(cr0->save_d, cr2->d);
				if (cr0->save_left > cr2->left)
					cr0->save_left = cr2->left;
				if (cr0->save_right > cr2->right)
					cr0->save_right = cr2->right;
				cr2->unset = 1; /* Stop us outputting cursor 2 later */
			}
		}
		else
		{
			/* Maybe cursor 0 never moved from the original pixel */
			if (iy0 == iy2 && dirns_match(cr0->d, cr2->d))
			{
				cr0->d = dirns_merge(cr0->d, cr2->d);
				if (cr0->left > cr2->left)
					cr0->left = cr2->left;
				if (cr0->right > cr2->right)
					cr0->right = cr2->right;
				cr2->unset = 1; /* Stop us outputting cursor 2 later */
			}
		}

		/* Try to merge the start of cursor 2 with the start of cursor 1 */
		if (cr1->saved)
		{
			if (cr2->saved)
			{
				if (cr2->save_iy == cr1->save_iy && dirns_match(cr2->save_d, dirn_flip(cr1->save_d)))
				{
					cr2->save_d = dirns_merge(cr2->save_d, dirn_flip(cr1->save_d));
					if (cr2->save_left > cr1->save_left)
						cr2->save_left = cr1->save_left;
					if (cr2->save_right > cr1->save_right)
						cr2->save_right = cr1->save_right;
					cr1->saved = 0; /* Don't output cr1->saved again later */
				}
			}
			else if (!cr2->unset)
			{
				/* Maybe cursor 2 never moved from the original pixel */
				if (iy2 == cr1->save_iy && dirns_match(cr2->d, dirn_flip(cr1->save_d)))
				{
					cr2->d = dirns_merge(cr2->d, dirn_flip(cr1->save_d));
					if (cr2->left > cr1->save_left)
						cr2->left = cr1->save_left;
					if (cr2->right > cr1->save_right)
						cr2->right = cr1->save_right;
					cr1->saved = 0; /* Don't output cr1->saved again later */
				}
			}
		}
		else if (!cr1->unset)
		{
			/* Cursor 1 might not have moved from the original pixel, hence nothing saved */
			if (cr2->saved)
			{
				if (cr2->save_iy == iy1 && dirns_match(cr2->save_d, dirn_flip(cr1->d)))
				{
					cr2->save_d = dirns_merge(cr2->save_d, dirn_flip(cr1->d));
					if (cr2->save_left > cr1->left)
						cr2->save_left = cr1->left;
					if (cr2->save_right > cr1->right)
						cr2->save_right = cr1->right;
					cr1->unset = 1; /* Stop us outputting cursor 1 later */
				}
			}
			else if (!cr2->unset)
			{
				/* Maybe cursor 2 never moved from the original pixel */
				if (iy2 == iy1 && dirns_match(cr2->d, dirn_flip(cr1->d)))
				{
					cr2->d = dirns_merge(cr2->d, dirn_flip(cr1->d));
					if (cr2->left > cr1->left)
						cr2->left = cr1->left;
					if (cr2->right > cr1->right)
						cr2->right = cr1->right;
					cr1->unset = 1; /* Stop us outputting cursor 1 later */
				}
			}
		}
		else
		{
			/* Cursor 1 might not have moved from the original pixel, hence nothing saved,
			 * AND we might have merged it with cursor 0 already! */
			if (cr2->saved)
			{
				if (iy0 == cr2->save_iy && dirns_match(cr0->d, cr2->save_d))
				{
					cr0->d = dirns_merge(cr0->d, cr2->save_d);
					if (cr0->left > cr2->save_left)
						cr0->left = cr2->save_left;
					if (cr0->right > cr2->save_right)
						cr0->right = cr2->save_right;
					cr2->saved = 0; /* Stop us outputting saved cursor 2 later */
				}
			}
			else if (!cr2->unset)
			{
				/* Maybe cursor 2 never moved from the original pixel */
				if (iy0 == iy2 && dirns_match(cr0->d, cr2->d))
				{
					cr0->d = dirns_merge(cr0->d, cr2->d);
					if (cr0->left > cr2->left)
						cr0->left = cr2->left;
					if (cr0->right > cr2->right)
						cr0->right = cr2->right;
					cr2->unset = 1; /* Stop us outputting cursor 2 later */
				}
			}
		}
	}
	else
	{
		/* Try to merge the end of cursor 0 with the start of cursor 0 */
		if (cr0->saved)
		{
			if (iy0 == cr0->save_iy && dirns_match(cr0->d, cr0->save_d))
			{
				cr0->d = dirns_merge(cr0->d, cr0->save_d);
				if (cr0->left > cr0->save_left)
					cr0->left = cr0->save_left;
				if (cr0->right > cr0->save_right)
					cr0->right = cr0->save_right;
				cr0->saved = 0; /* Stop us outputting saved cursor 0 later */
			}
		}

		if (!cr1->unset)
		{
			/* Try to merge the end of cursor 1 with the start of cursor 1 */
			if (cr1->saved)
			{
				if (iy1 == cr1->save_iy && dirns_match(cr1->d, cr1->save_d))
				{
					cr1->d = dirns_merge(cr1->d, cr1->save_d);
					if (cr1->left > cr1->save_left)
						cr1->left = cr1->save_left;
					if (cr1->right > cr1->save_right)
						cr1->right = cr1->save_right;
					cr1->saved = 0; /* Stop us outputting saved cursor 1 later */
				}
			}
		}
	}

	if (!cr0->unset)
		cursor_output(eb, 0, iy0);
	if (cr0->saved)
	{
		cr0->left = cr0->save_left;
		cr0->right = cr0->save_right;
		cr0->d = cr0->save_d;
		cursor_output(eb, 0, cr0->save_iy);
	}
	if (!cr1->unset)
		cursor_output(eb, 1, iy1);
	if (cr1->saved)
	{
		cr1->left = cr1->save_left;
		cr1->right = cr1->save_right;
		cr1->d = cr1->save_d;
		cursor_output(eb, 1, cr1->save_iy);
	}
	if (!cr2->unset)
		cursor_output(eb, 2, iy2);
	if (cr2->saved)
	{
		cr2->left = cr2->save_left;
		cr2->right = cr2->save_right;
		cr2->d = cr2->save_d;
		cursor_output(eb, 2, cr2->save_iy);
	}
}

static void do_mark_line_app(fz_context *ctx, fz_edgebuffer *eb, fixed sx, fixed sy, fixed ex, fixed ey, int rev)
{
	int base_y = eb->super.clip.y0;
	int height = eb->super.clip.y1 - eb->super.clip.y0;
	int isy, iey;
	fixed y_steps;
	fixed save_sy = sy;
	fixed save_ex = ex;
	fixed save_ey = ey;
	int truncated;
	cursor_t * FZ_RESTRICT cr = &eb->cursor[rev];

	if (cr->unset)
		cr->y = sy, cr->left = sx, cr->right = sx, cr->unset = 0;

	/* Floating point inaccuracies can cause these not *quite* to be true. */
	assert(cr->y == sy && cr->left <= sx && cr->right >= sx && cr->d >= DIRN_UNSET && cr->d <= DIRN_DOWN);
	sy = cr->y;
	if (cr->left > sx)
		sx = cr->left;
	else if (cr->right < sx)
		sx = cr->right;

	if (sx == ex && sy == ey)
		return;

	isy = fixed2int(sy) - base_y;
	iey = fixed2int(ey) - base_y;
#ifdef DEBUG_SCAN_CONVERTER
	if (debugging_scan_converter)
		fz_write_printf(ctx, fz_stderr(ctx), "Marking line (app) from %x,%x to %x,%x (%x,%x) %d\n", sx, sy, ex, ey, isy, iey, rev);
#endif

	if (isy < iey) {
		/* Rising line */
		if (iey < 0 || isy >= height) {
			/* All line is outside. */
			cr->y = ey;
			cr->left = ex;
			cr->right = ex;
			cr->can_save = 0;
			return;
		}
		if (isy < 0) {
			/* Move sy up */
			int y = ey - sy;
			int new_sy = int2fixed(base_y);
			int dy = new_sy - sy;
			sx += (int)((((int64_t)(ex-sx))*dy + y/2)/y);
			sy = new_sy;
			cursor_init(eb, rev, sy, sx);
			isy = 0;
		}
		truncated = iey > height;
		if (truncated) {
			/* Move ey down */
			int y = ey - sy;
			int new_ey = int2fixed(base_y + height);
			int dy = ey - new_ey;
			save_ex = ex;
			save_ey = ey;
			ex -= (int)((((int64_t)(ex-sx))*dy + y/2)/y);
			ey = new_ey;
			iey = height;
		}
	} else {
		/* Falling line */
		if (isy < 0 || iey >= height) {
			/* All line is outside. */
			cr->y = ey;
			cr->left = ex;
			cr->right = ex;
			cr->can_save = 0;
			return;
		}
		truncated = iey < 0;
		if (truncated) {
			/* Move ey up */
			int y = ey - sy;
			int new_ey = int2fixed(base_y);
			int dy = ey - new_ey;
			ex -= (int)((((int64_t)(ex-sx))*dy + y/2)/y);
			ey = new_ey;
			iey = 0;
		}
		if (isy >= height) {
			/* Move sy down */
			int y = ey - sy;
			if (y) {
				int new_sy = int2fixed(base_y + height);
				int dy = new_sy - sy;
				sx += (int)((((int64_t)(ex-sx))*dy + y/2)/y);
				sy = new_sy;
				cursor_init(eb, rev, sy, sx);
				isy = height;
			}
		}
	}

	assert(cr->left <= sx);
	assert(cr->right >= sx);
	assert(cr->y == sy);

	/* A note: The code below used to be of the form:
	 *   if (isy == iey)   ... deal with horizontal lines
	 *   else if (ey > sy) {
	 *	 fixed y_steps = ey - sy;
	 *	  ... deal with rising lines ...
	 *   } else {
	 *	 fixed y_steps = ey - sy;
	 *	 ... deal with falling lines
	 *   }
	 * but that lead to problems, for instance, an example seen
	 * has sx=2aa8e, sy=8aee7, ex=7ffc1686, ey=8003e97a.
	 * Thus isy=84f, iey=ff80038a. We can see that ey < sy, but
	 * sy - ey < 0!
	 * We therefore rejig our code so that the choice between
	 * cases is done based on the sign of y_steps rather than
	 * the relative size of ey and sy.
	 */

	/* First, deal with lines that don't change scanline.
	 * This accommodates horizontal lines. */
	if (isy == iey) {
		if (save_sy == save_ey) {
			/* Horizontal line. Don't change cr->d, don't flush. */
		} else if (save_sy > save_ey) {
			/* Falling line, flush if previous was rising */
			cursor_down(eb, rev, sx);
		} else {
			/* Rising line, flush if previous was falling */
			cursor_up(eb, rev, sx);
		}
		if (sx <= ex) {
			cursor_left_merge(eb, rev, sx);
			cursor_right_merge(eb, rev, ex);
		} else {
			cursor_left_merge(eb, rev, ex);
			cursor_right_merge(eb, rev, sx);
		}
		cr->y = ey;
		if (sy > save_ey)
			goto endFalling;
	} else if ((y_steps = ey - sy) > 0) {
		/* We want to change from sy to ey, which are guaranteed to be on
		 * different scanlines. We do this in 3 phases.
		 * Phase 1 gets us from sy to the next scanline boundary.
		 * Phase 2 gets us all the way to the last scanline boundary.
		 * Phase 3 gets us from the last scanline boundary to ey.
		 */
		/* We want to change from sy to ey, which are guaranteed to be on
		 * different scanlines. We do this in 3 phases.
		 * Phase 1 gets us from sy to the next scanline boundary. (We may exit after phase 1).
		 * Phase 2 gets us all the way to the last scanline boundary. (This may be a null operation)
		 * Phase 3 gets us from the last scanline boundary to ey. (We are guaranteed to have output the cursor at least once before phase 3).
		 */
		int phase1_y_steps = (-sy) & (fixed_1 - 1);
		int phase3_y_steps = ey & (fixed_1 - 1);

		cursor_up(eb, rev, sx);

		if (sx == ex) {
			/* Vertical line. (Rising) */

			/* Phase 1: */
			cursor_left_merge(eb, rev, sx);
			cursor_right_merge(eb, rev, sx);
			if (phase1_y_steps) {
				/* If phase 1 will move us into a new scanline, then we must
				 * flush it before we move. */
				cursor_step(eb, rev, phase1_y_steps, sx);
				sy += phase1_y_steps;
				y_steps -= phase1_y_steps;
				if (y_steps == 0)
					goto end;
			}

			/* Phase 3: precalculation */
			y_steps -= phase3_y_steps;

			/* Phase 2: */
			y_steps = fixed2int(y_steps);
			assert(y_steps >= 0);
			if (y_steps > 0) {
				cursor_always_step(eb, rev, fixed_1, sx);
				y_steps--;
				while (y_steps) {
					cursor_always_step_inrange_vertical(eb, rev, fixed_1, sx);
					y_steps--;
				}
			}

			/* Phase 3 */
			assert(cr->left == sx && cr->right == sx);
			cr->y += phase3_y_steps;
		} else if (sx < ex) {
			/* Lines increasing in x. (Rightwards, rising) */
			int phase1_x_steps, phase3_x_steps;
			fixed x_steps = ex - sx;

			/* Phase 1: */
			cursor_left_merge(eb, rev, sx);
			if (phase1_y_steps) {
				phase1_x_steps = (int)(((int64_t)x_steps * phase1_y_steps + y_steps/2) / y_steps);
				sx += phase1_x_steps;
				cursor_right_merge(eb, rev, sx);
				x_steps -= phase1_x_steps;
				cursor_step(eb, rev, phase1_y_steps, sx);
				sy += phase1_y_steps;
				y_steps -= phase1_y_steps;
				if (y_steps == 0)
					goto end;
			}

			/* Phase 3: precalculation */
			phase3_x_steps = (int)(((int64_t)x_steps * phase3_y_steps + y_steps/2) / y_steps);
			x_steps -= phase3_x_steps;
			y_steps -= phase3_y_steps;
			assert((y_steps & (fixed_1 - 1)) == 0);

			/* Phase 2: */
			y_steps = fixed2int(y_steps);
			assert(y_steps >= 0);
			if (y_steps) {
				/* We want to change sx by x_steps in y_steps steps.
				 * So each step, we add x_steps/y_steps to sx. That's x_inc + n_inc/y_steps. */
				int x_inc = x_steps/y_steps;
				int n_inc = x_steps - (x_inc * y_steps);
				int f = y_steps/2;
				int d = y_steps;

				/* Special casing the unset iteration, allows us to simplify
				 * the following loop. */
				sx += x_inc;
				f -= n_inc;
				if (f < 0)
					f += d, sx++;
				cursor_right_merge(eb, rev, sx);
				cursor_always_step(eb, rev, fixed_1, sx);
				y_steps--;

				while (y_steps) {
					sx += x_inc;
					f -= n_inc;
					if (f < 0)
						f += d, sx++;
					cursor_right(eb, rev, sx);
					cursor_always_inrange_step_right(eb, rev, fixed_1, sx);
					y_steps--;
				};
			}

			/* Phase 3 */
			assert(cr->left <= ex && cr->right >= sx);
			cursor_right(eb, rev, ex);
			cr->y += phase3_y_steps;
		} else {
			/* Lines decreasing in x. (Leftwards, rising) */
			int phase1_x_steps, phase3_x_steps;
			fixed x_steps = sx - ex;

			/* Phase 1: */
			cursor_right_merge(eb, rev, sx);
			if (phase1_y_steps) {
				phase1_x_steps = (int)(((int64_t)x_steps * phase1_y_steps + y_steps/2) / y_steps);
				x_steps -= phase1_x_steps;
				sx -= phase1_x_steps;
				cursor_left_merge(eb, rev, sx);
				cursor_step(eb, rev, phase1_y_steps, sx);
				sy += phase1_y_steps;
				y_steps -= phase1_y_steps;
				if (y_steps == 0)
					goto end;
			}

			/* Phase 3: precalculation */
			phase3_x_steps = (int)(((int64_t)x_steps * phase3_y_steps + y_steps/2) / y_steps);
			x_steps -= phase3_x_steps;
			y_steps -= phase3_y_steps;
			assert((y_steps & (fixed_1 - 1)) == 0);

			/* Phase 2: */
			y_steps = fixed2int(y_steps);
			assert(y_steps >= 0);
			if (y_steps) {
				/* We want to change sx by x_steps in y_steps steps.
				 * So each step, we sub x_steps/y_steps from sx. That's x_inc + n_inc/ey. */
				int x_inc = x_steps/y_steps;
				int n_inc = x_steps - (x_inc * y_steps);
				int f = y_steps/2;
				int d = y_steps;

				/* Special casing the unset iteration, allows us to simplify
				 * the following loop. */
				sx -= x_inc;
				f -= n_inc;
				if (f < 0)
					f += d, sx--;
				cursor_left_merge(eb, rev, sx);
				cursor_always_step(eb, rev, fixed_1, sx);
				y_steps--;

				while (y_steps) {
					sx -= x_inc;
					f -= n_inc;
					if (f < 0)
						f += d, sx--;
					cursor_left(eb, rev, sx);
					cursor_always_inrange_step_left(eb, rev, fixed_1, sx);
					y_steps--;
				}
			}

			/* Phase 3 */
			assert(cr->right >= ex && cr->left <= sx);
			cursor_left(eb, rev, ex);
			cr->y += phase3_y_steps;
		}
	} else {
		/* So lines decreasing in y. */
		/* We want to change from sy to ey, which are guaranteed to be on
		 * different scanlines. We do this in 3 phases.
		 * Phase 1 gets us from sy to the next scanline boundary. This never causes an output.
		 * Phase 2 gets us all the way to the last scanline boundary. This is guaranteed to cause an output.
		 * Phase 3 gets us from the last scanline boundary to ey. We are guaranteed to have outputted by now.
		 */
		int phase1_y_steps = sy & (fixed_1 - 1);
		int phase3_y_steps = (-ey) & (fixed_1 - 1);

		y_steps = -y_steps;
		/* Cope with the awkward 0x80000000 case. */
		if (y_steps < 0)
		{
			int mx, my;
			mx = sx + ((ex-sx)>>1);
			my = sy + ((ey-sy)>>1);
			do_mark_line_app(ctx, eb, sx, sy, mx, my, rev);
			do_mark_line_app(ctx, eb, mx, my, ex, ey, rev);
			return;
		}

		cursor_down(eb, rev, sx);

		if (sx == ex) {
			/* Vertical line. (Falling) */

			/* Phase 1: */
			cursor_left_merge(eb, rev, sx);
			cursor_right_merge(eb, rev, sx);
			if (phase1_y_steps) {
				/* Phase 1 in a falling line never moves us into a new scanline. */
				cursor_never_step_vertical(eb, rev, -phase1_y_steps, sx);
				sy -= phase1_y_steps;
				y_steps -= phase1_y_steps;
				if (y_steps == 0)
					goto endFalling;
			}

			/* Phase 3: precalculation */
			y_steps -= phase3_y_steps;
			assert((y_steps & (fixed_1 - 1)) == 0);

			/* Phase 2: */
			y_steps = fixed2int(y_steps);
			assert(y_steps >= 0);
			if (y_steps) {
				cursor_always_step(eb, rev, -fixed_1, sx);
				y_steps--;
				while (y_steps) {
					cursor_always_step_inrange_vertical(eb, rev, -fixed_1, sx);
					y_steps--;
				}
			}

			/* Phase 3 */
			if (phase3_y_steps > 0) {
				cursor_step(eb, rev, -phase3_y_steps, sx);
				assert(cr->left == sx && cr->right == sx);
			}
		} else if (sx < ex) {
			/* Lines increasing in x. (Rightwards, falling) */
			int phase1_x_steps, phase3_x_steps;
			fixed x_steps = ex - sx;

			/* Phase 1: */
			cursor_left_merge(eb, rev, sx);
			if (phase1_y_steps) {
				phase1_x_steps = (int)(((int64_t)x_steps * phase1_y_steps + y_steps/2) / y_steps);
				x_steps -= phase1_x_steps;
				sx += phase1_x_steps;
				/* Phase 1 in a falling line never moves us into a new scanline. */
				cursor_never_step_right(eb, rev, -phase1_y_steps, sx);
				sy -= phase1_y_steps;
				y_steps -= phase1_y_steps;
				if (y_steps == 0)
					goto endFalling;
			} else
				cursor_right_merge(eb, rev, sx);

			/* Phase 3: precalculation */
			phase3_x_steps = (int)(((int64_t)x_steps * phase3_y_steps + y_steps/2) / y_steps);
			x_steps -= phase3_x_steps;
			y_steps -= phase3_y_steps;
			assert((y_steps & (fixed_1 - 1)) == 0);

			/* Phase 2: */
			y_steps = fixed2int(y_steps);
			assert(y_steps >= 0);
			if (y_steps) {
				/* We want to change sx by x_steps in y_steps steps.
				 * So each step, we add x_steps/y_steps to sx. That's x_inc + n_inc/ey. */
				int x_inc = x_steps/y_steps;
				int n_inc = x_steps - (x_inc * y_steps);
				int f = y_steps/2;
				int d = y_steps;

				cursor_always_step(eb, rev, -fixed_1, sx);
				sx += x_inc;
				f -= n_inc;
				if (f < 0)
					f += d, sx++;
				cursor_right(eb, rev, sx);
				y_steps--;

				while (y_steps) {
					cursor_always_inrange_step_right(eb, rev, -fixed_1, sx);
					sx += x_inc;
					f -= n_inc;
					if (f < 0)
						f += d, sx++;
					cursor_right(eb, rev, sx);
					y_steps--;
				}
			}

			/* Phase 3 */
			if (phase3_y_steps > 0) {
				cursor_step(eb, rev, -phase3_y_steps, sx);
				cursor_right(eb, rev, ex);
				assert(cr->left == sx && cr->right == ex);
			}
		} else {
			/* Lines decreasing in x. (Falling) */
			int phase1_x_steps, phase3_x_steps;
			fixed x_steps = sx - ex;

			/* Phase 1: */
			cursor_right_merge(eb, rev, sx);
			if (phase1_y_steps) {
				phase1_x_steps = (int)(((int64_t)x_steps * phase1_y_steps + y_steps/2) / y_steps);
				x_steps -= phase1_x_steps;
				sx -= phase1_x_steps;
				/* Phase 1 in a falling line never moves us into a new scanline. */
				cursor_never_step_left(eb, rev, -phase1_y_steps, sx);
				sy -= phase1_y_steps;
				y_steps -= phase1_y_steps;
				if (y_steps == 0)
					goto endFalling;
			} else
				cursor_left_merge(eb, rev, sx);

			/* Phase 3: precalculation */
			phase3_x_steps = (int)(((int64_t)x_steps * phase3_y_steps + y_steps/2) / y_steps);
			x_steps -= phase3_x_steps;
			y_steps -= phase3_y_steps;
			assert((y_steps & (fixed_1 - 1)) == 0);

			/* Phase 2: */
			y_steps = fixed2int(y_steps);
			assert(y_steps >= 0);
			if (y_steps) {
				/* We want to change sx by x_steps in y_steps steps.
				 * So each step, we sub x_steps/y_steps from sx. That's x_inc + n_inc/ey. */
				int x_inc = x_steps/y_steps;
				int n_inc = x_steps - (x_inc * y_steps);
				int f = y_steps/2;
				int d = y_steps;

				cursor_always_step(eb, rev, -fixed_1, sx);
				sx -= x_inc;
				f -= n_inc;
				if (f < 0)
					f += d, sx--;
				cursor_left(eb, rev, sx);
				y_steps--;

				while (y_steps) {
					cursor_always_inrange_step_left(eb, rev, -fixed_1, sx);
					sx -= x_inc;
					f -= n_inc;
					if (f < 0)
						f += d, sx--;
					cursor_left(eb, rev, sx);
					y_steps--;
				}
			}

			/* Phase 3 */
			if (phase3_y_steps > 0) {
				cursor_step(eb, rev, -phase3_y_steps, sx);
				cursor_left(eb, rev, ex);
				assert(cr->left == ex && cr->right == sx);
			}
		}
endFalling:
		if (truncated)
			cursor_output(eb, rev, fixed2int(cr->y) - base_y);
	}

end:
	if (truncated) {
		cr->left = save_ex;
		cr->right = save_ex;
		cr->y = save_ey;
	}
}

static void mark_line_app(fz_context *ctx, fz_edgebuffer *eb, fixed sx, fixed sy, fixed ex, fixed ey, int rev)
{
	if (rev == 1)
	{
		fixed t;
		t = sx, sx = ex, ex = t;
		t = sy, sy = ey, ey = t;
	}
	do_mark_line_app(ctx, eb, sx, sy, ex, ey, rev);
}

static void fz_insert_edgebuffer_app(fz_context *ctx, fz_rasterizer *ras, float fsx, float fsy, float fex, float fey, int rev)
{
	fz_edgebuffer *eb = (fz_edgebuffer *)ras;
	fixed sx = float2fixed(fsx);
	fixed sy = float2fixed(fsy);
	fixed ex = float2fixed(fex);
	fixed ey = float2fixed(fey);

	if (fsx < fex)
	{
		if (fsx < eb->super.bbox.x0) eb->super.bbox.x0 = fsx;
		if (fex > eb->super.bbox.x1) eb->super.bbox.x1 = fex;
	}
	else
	{
		if (fsx > eb->super.bbox.x1) eb->super.bbox.x1 = fsx;
		if (fex < eb->super.bbox.x0) eb->super.bbox.x0 = fex;
	}
	if (fsy < fey)
	{
		if (fsy < eb->super.bbox.y0) eb->super.bbox.y0 = fsy;
		if (fey > eb->super.bbox.y1) eb->super.bbox.y1 = fey;
	}
	else
	{
		if (fey < eb->super.bbox.y0) eb->super.bbox.y0 = fey;
		if (fsy > eb->super.bbox.y1) eb->super.bbox.y1 = fsy;
	}

	mark_line_app(ctx, eb, sx, sy, ex, ey, rev);
}

static int intcmp(const void *a, const void *b)
{
	return *((int*)a) - *((int *)b);
}

static void fz_convert_edgebuffer(fz_context *ctx, fz_rasterizer *ras, int eofill, const fz_irect *clip, fz_pixmap *pix, unsigned char *color, fz_overprint *eop)
{
	fz_edgebuffer *eb = (fz_edgebuffer *)ras;
	int scanlines = ras->clip.y1 - ras->clip.y0;
	int i, n, a, pl, pr;
	int *table = eb->table;
	int *index = eb->index;
	uint8_t *out;
	fz_solid_color_painter_t *fn;

	fn = fz_get_solid_color_painter(pix->n, color, pix->alpha, eop);
	assert(fn);
	if (fn == NULL)
		return;

#ifdef DEBUG_SCAN_CONVERTER
	if (debugging_scan_converter)
	{
		fz_output *err = fz_stderr(ctx);
		fz_write_printf(ctx, err, "Before sort:\n");
		fz_edgebuffer_print(ctx, err, eb);
	}
#endif

	if (!eb->sorted)
	{
		eb->sorted = 1;
		for (i = 0; i < scanlines; i++)
		{
			int *row = &table[index[i]];
			int rowlen = *row++;

			/* Bubblesort short runs, qsort longer ones. */
			/* FIXME: Check "6" below */
			if (rowlen <= 6) {
				int j, k;
				for (j = 0; j < rowlen-1; j++)
				{
					int t = row[j];
					for (k = j+1; k < rowlen; k++)
					{
						int s = row[k];
						if (t > s)
							row[k] = t, t = row[j] = s;
					}
				}
			} else
				qsort(row, rowlen, sizeof(int), intcmp);
		}

#ifdef DEBUG_SCAN_CONVERTER
		if (debugging_scan_converter)
		{
			fz_output *err = fz_stderr(ctx);
			fz_write_printf(ctx, err, "Before filter: %s\n", eofill ? "EO" : "NZ");
			fz_edgebuffer_print(ctx, err, eb);
		}
#endif

		for (i=0; i < scanlines; i++) {
			int *row = &table[index[i]];
			int *rowstart = row;
			int rowlen = *row++;
			int *rowout = row;

			while (rowlen > 0)
			{
				int left, right;

				if (eofill) {
					/* Even Odd */
					left  = (*row++)&~1;
					right = (*row++)&~1;
					rowlen -= 2;
				} else {
					/* Non-Zero */
					int w;

					left = *row++;
					w = ((left&1)-1) | (left&1);
					rowlen--;
					do {
						right  = *row++;
						rowlen--;
						w += ((right&1)-1) | (right&1);
					} while (w != 0);
					left &= ~1;
					right &= ~1;
				}

				if (right > left) {
					*rowout++ = left;
					*rowout++ = right;
				}
			}
			*rowstart = (rowout-rowstart)-1;
		}
	}

#ifdef DEBUG_SCAN_CONVERTER
	if (debugging_scan_converter)
	{
		fz_output *err = fz_stderr(ctx);
		fz_write_printf(ctx, err, "Before render:\n");
		fz_edgebuffer_print(ctx, err, eb);
	}
#endif

	n = pix->n;
	a = pix->alpha;
	pl = fz_maxi(ras->clip.x0, pix->x);
	pr = fz_mini(ras->clip.x1, pix->x + pix->w);
	pr -= pl;
	out = pix->samples + pix->stride * fz_maxi(ras->clip.y0 - pix->y, 0) + fz_maxi(ras->clip.x0 - pix->x, 0) * n;
	if (scanlines > pix->y + pix->h - ras->clip.y0)
		scanlines = pix->y + pix->h - ras->clip.y0;
	for (i = fz_maxi(pix->y - ras->clip.y0, 0); i < scanlines; i++) {
		int *row = &table[index[i]];
		int  rowlen = *row++;

		while (rowlen > 0) {
			int left, right;

			left  = *row++;
			right = *row++;
			rowlen -= 2;
			left  = fixed2int(left + fixed_half) - pl;
			right = fixed2int(right + fixed_half) - pl;

			if (right <= 0)
				continue;
			if (left >= pr)
				continue;
			if (right > pr)
				right = pr;
			if (left < 0)
				left = 0;
			right -= left;
			if (right > 0) {
				(*fn)(out + left*n, n, right, color, a, eop);
			}
		}
		out += pix->stride;
	}
}

static int edgecmp(const void *a, const void *b)
{
	int left  = ((int*)a)[0];
	int right = ((int*)b)[0];
	left -= right;
	if (left)
		return left;
	return ((int*)a)[1] - ((int*)b)[1];
}

static void fz_convert_edgebuffer_app(fz_context *ctx, fz_rasterizer *ras, int eofill, const fz_irect *clip, fz_pixmap *pix, unsigned char *color, fz_overprint *eop)
{
	fz_edgebuffer *eb = (fz_edgebuffer *)ras;
	int scanlines = ras->clip.y1 - ras->clip.y0;
	int i, n, a, pl, pr;
	int *table = eb->table;
	int *index = eb->index;
	uint8_t *out;
	fz_solid_color_painter_t *fn;

	fn = fz_get_solid_color_painter(pix->n, color, pix->alpha, eop);
	assert(fn);
	if (fn == NULL)
		return;

#ifdef DEBUG_SCAN_CONVERTER
	if (debugging_scan_converter)
	{
		fz_output *err = fz_stderr(ctx);
		fz_write_printf(ctx, err, "Before sort:\n");
		fz_edgebuffer_print_app(ctx, err, eb);
	}
#endif

	if (!eb->sorted)
	{
		eb->sorted = 1;
		for (i = 0; i < scanlines; i++)
		{
			int *row = &table[index[i]];
			int rowlen = *row++;

			/* Bubblesort short runs, qsort longer ones. */
			/* FIXME: Check "6" below */
			if (rowlen <= 6) {
				int j, k;
				for (j = 0; j < rowlen-1; j++) {
					int * FZ_RESTRICT t = &row[j<<1];
					for (k = j+1; k < rowlen; k++) {
						int * FZ_RESTRICT s = &row[k<<1];
						int tmp;
						if (t[0] < s[0])
							continue;
						if (t[0] > s[0])
							tmp = t[0], t[0] = s[0], s[0] = tmp;
						else if (t[0] <= s[1])
							continue;
						tmp = t[1]; t[1] = s[1]; s[1] = tmp;
					}
				}
			} else
				qsort(row, rowlen, 2*sizeof(int), edgecmp);
		}

#ifdef DEBUG_SCAN_CONVERTER
		if (debugging_scan_converter)
		{
			fz_output *err = fz_stderr(ctx);
			fz_write_printf(ctx, err, "Before filter: %s\n", eofill ? "EO" : "NZ");
			fz_edgebuffer_print_app(ctx, err, eb);
		}
#endif

		for (i=0; i < scanlines; i++) {
			int *row = &table[index[i]];
			int rowlen = *row++;
			int *rowstart = row;
			int *rowout = row;
			int  ll, lr, rl, rr, wind, marked_to;

			/* Avoid double setting pixels, by keeping where we have marked to. */
			marked_to = int2fixed(clip->x0);
			while (rowlen > 0) {
				if (eofill) {
					/* Even Odd */
					ll = (*row++)&~1;
					lr = *row;
					row += 2;
					rowlen-=2;

					/* We will fill solidly from ll to at least lr, possibly further */
					assert(rowlen >= 0);
					rr = (*row++);
					if (rr > lr)
						lr = rr;
				} else {
					/* Non-Zero */
					int w;

					ll = *row++;
					lr = *row++;
					wind = -(ll&1) | 1;
					ll &= ~1;
					rowlen--;

					assert(rowlen > 0);
					do {
						rl = *row++;
						rr = *row++;
						w = -(rl&1) | 1;
						rl &= ~1;
						rowlen--;
						if (rr > lr)
							lr = rr;
						wind += w;
						if (wind == 0)
							break;
					} while (rowlen > 0);
				}

				if (marked_to >= lr)
					continue;

				if (marked_to >= ll) {
					if (rowout == rowstart)
						ll = marked_to;
					else {
						rowout -= 2;
						ll = *rowout;
					}
				}

				if (lr > ll) {
					*rowout++ = ll;
					*rowout++ = lr;
					marked_to = lr;
				}
			}
			rowstart[-1] = rowout-rowstart;
		}
	}

#ifdef DEBUG_SCAN_CONVERTER
	if (debugging_scan_converter)
	{
		fz_output *err = fz_stderr(ctx);
		fz_write_printf(ctx, err, "Before render:\n");
		fz_edgebuffer_print_app(ctx, err, eb);
	}
#endif

	n = pix->n;
	a = pix->alpha;
	pl = clip->x0;
	pr = clip->x1 - pl;
	out = pix->samples + pix->stride * (clip->y0 - pix->y) + (clip->x0 - pix->x) * n;
	if (scanlines > clip->y1 - ras->clip.y0)
		scanlines = clip->y1 - ras->clip.y0;

	i = (clip->y0 - ras->clip.y0);
	if (i < 0)
		return;
	for (; i < scanlines; i++) {
		int *row = &table[index[i]];
		int  rowlen = *row++;

		while (rowlen > 0) {
			int left, right;

			left  = *row++;
			right = *row++;
			rowlen -= 2;
			left  = fixed2int(left + fixed_half) - pl;
			right = fixed2int(right + fixed_half) - pl;

			if (right <= 0)
				continue;
			if (left >= pr)
				break;
			if (right > pr)
				right = pr;
			if (left < 0)
				left = 0;
			right -= left;
			if (right > 0) {
				(*fn)(out + left*n, n, right, color, a, eop);
			}
		}
		out += pix->stride;
	}
}

static void fz_gap_edgebuffer(fz_context *ctx, fz_rasterizer *ras)
{
	fz_edgebuffer *eb = (fz_edgebuffer *)ras;

	if (eb->app)
	{
#ifdef DEBUG_SCAN_CONVERTER
		if (0 && debugging_scan_converter)
		{
			fz_output *err = fz_stderr(ctx);
			fz_write_printf(ctx, fz_stderr(ctx), "Pen up move.\n");
			fz_write_printf(ctx, err, "Before flush:\n");
			fz_edgebuffer_print_app(ctx, err, eb);
		}
#endif
		cursor_flush(eb);
		eb->cursor[0].saved = 0;
		eb->cursor[0].unset = 1;
		eb->cursor[0].can_save = 1;
		eb->cursor[0].d = DIRN_UNSET;
		eb->cursor[1].saved = 0;
		eb->cursor[1].unset = 1;
		eb->cursor[1].can_save = 1;
		eb->cursor[1].d = DIRN_UNSET;
		eb->cursor[2].saved = 0;
		eb->cursor[2].unset = 1;
		eb->cursor[2].can_save = 1;
		eb->cursor[2].d = DIRN_UNSET;
	}
}

static int fz_is_rect_edgebuffer(fz_context *ctx, fz_rasterizer *r)
{
	return 0;
}

static const fz_rasterizer_fns edgebuffer_app =
{
	fz_drop_edgebuffer,
	fz_reset_edgebuffer,
	fz_postindex_edgebuffer,
	fz_insert_edgebuffer_app,
	NULL,
	fz_gap_edgebuffer,
	fz_convert_edgebuffer_app,
	fz_is_rect_edgebuffer,
	1 /* Reusable */
};

static const fz_rasterizer_fns edgebuffer_cop =
{
	fz_drop_edgebuffer,
	fz_reset_edgebuffer,
	fz_postindex_edgebuffer,
	fz_insert_edgebuffer,
	NULL,
	NULL, /* gap */
	fz_convert_edgebuffer,
	fz_is_rect_edgebuffer,
	1 /* Reusable */
};

fz_rasterizer *
fz_new_edgebuffer(fz_context *ctx, fz_edgebuffer_rule rule)
{
	fz_edgebuffer *eb;
	eb = fz_new_derived_rasterizer(ctx, fz_edgebuffer, rule == FZ_EDGEBUFFER_ANY_PART_OF_PIXEL ? &edgebuffer_app : &edgebuffer_cop);
	eb->app = rule == FZ_EDGEBUFFER_ANY_PART_OF_PIXEL;
	return &eb->super;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "draw-imp.h"
#include "glyph-imp.h"
#include "pixmap-imp.h"

#include <string.h>
#include <math.h>

#define MAX_GLYPH_SIZE 256
#define MAX_CACHE_SIZE (1024*1024)

#define GLYPH_HASH_LEN 509

typedef struct
{
	fz_font *font;
	int a, b;
	int c, d;
	unsigned short gid;
	unsigned char e, f;
	int aa;
} fz_glyph_key;

typedef struct fz_glyph_cache_entry
{
	fz_glyph_key key;
	unsigned hash;
	struct fz_glyph_cache_entry *lru_prev;
	struct fz_glyph_cache_entry *lru_next;
	struct fz_glyph_cache_entry *bucket_next;
	struct fz_glyph_cache_entry *bucket_prev;
	fz_glyph *val;
} fz_glyph_cache_entry;

struct fz_glyph_cache
{
	int refs;
	size_t total;
#ifndef NDEBUG
	int num_evictions;
	ptrdiff_t evicted;
#endif
	fz_glyph_cache_entry *entry[GLYPH_HASH_LEN];
	fz_glyph_cache_entry *lru_head;
	fz_glyph_cache_entry *lru_tail;
};

static size_t
fz_glyph_size(fz_context *ctx, fz_glyph *glyph)
{
	if (glyph == NULL)
		return 0;
	return sizeof(fz_glyph) + glyph->size + fz_pixmap_size(ctx, glyph->pixmap);
}

void
fz_new_glyph_cache_context(fz_context *ctx)
{
	fz_glyph_cache *cache;

	cache = fz_malloc_struct(ctx, fz_glyph_cache);
	cache->total = 0;
	cache->refs = 1;

	ctx->glyph_cache = cache;
}

static void
drop_glyph_cache_entry(fz_context *ctx, fz_glyph_cache_entry *entry)
{
	fz_glyph_cache *cache = ctx->glyph_cache;

	if (entry->lru_next)
		entry->lru_next->lru_prev = entry->lru_prev;
	else
		cache->lru_tail = entry->lru_prev;
	if (entry->lru_prev)
		entry->lru_prev->lru_next = entry->lru_next;
	else
		cache->lru_head = entry->lru_next;
	cache->total -= fz_glyph_size(ctx, entry->val);
	if (entry->bucket_next)
		entry->bucket_next->bucket_prev = entry->bucket_prev;
	if (entry->bucket_prev)
		entry->bucket_prev->bucket_next = entry->bucket_next;
	else
		cache->entry[entry->hash] = entry->bucket_next;
	fz_drop_font(ctx, entry->key.font);
	fz_drop_glyph(ctx, entry->val);
	fz_free(ctx, entry);
}

/* The glyph cache lock is always held when this function is called. */
static void
do_purge(fz_context *ctx)
{
	fz_glyph_cache *cache = ctx->glyph_cache;
	int i;

	for (i = 0; i < GLYPH_HASH_LEN; i++)
	{
		while (cache->entry[i])
			drop_glyph_cache_entry(ctx, cache->entry[i]);
	}

	cache->total = 0;
}

void
fz_purge_glyph_cache(fz_context *ctx)
{
	fz_lock(ctx, FZ_LOCK_GLYPHCACHE);
	do_purge(ctx);
	fz_unlock(ctx, FZ_LOCK_GLYPHCACHE);
}

void
fz_drop_glyph_cache_context(fz_context *ctx)
{
	if (!ctx || !ctx->glyph_cache)
		return;

	fz_lock(ctx, FZ_LOCK_GLYPHCACHE);
	ctx->glyph_cache->refs--;
	if (ctx->glyph_cache->refs == 0)
	{
		do_purge(ctx);
		fz_free(ctx, ctx->glyph_cache);
		ctx->glyph_cache = NULL;
	}
	fz_unlock(ctx, FZ_LOCK_GLYPHCACHE);
}

fz_glyph_cache *
fz_keep_glyph_cache(fz_context *ctx)
{
	fz_lock(ctx, FZ_LOCK_GLYPHCACHE);
	ctx->glyph_cache->refs++;
	fz_unlock(ctx, FZ_LOCK_GLYPHCACHE);
	return ctx->glyph_cache;
}

float
fz_subpixel_adjust(fz_context *ctx, fz_matrix *ctm, fz_matrix *subpix_ctm, unsigned char *qe, unsigned char *qf)
{
	float size = fz_matrix_expansion(*ctm);
	int q, hq, vq, qmin;
	float pix_e, pix_f, r, hr, vr, rmin;

	/* Quantise the subpixel positions. First, in the direction of
	 * movement (i.e. normally X). We never need more than 4 subpixel
	 * positions for glyphs - arguably even that is too much.
	 * Suppress this as we get larger, because it makes less impact. */
	if (size >= 48)
		q = 0, r = 0.5f;
	else if (size >= 24)
		q = 128, r = 0.25f;
	else
		q = 192, r = 0.125f;

	/* Then in the 'downward' direction (normally Y). */
	if (size >= 8)
		qmin = 0, rmin = 0.5f;
	else if (size >= 4)
		qmin = 128, rmin =  0.25f;
	else
		qmin = 192, rmin = 0.125f;

	/* Suppress subpixel antialiasing in y axis if we have a horizontal
	 * matrix, and in x axis if we have a vertical matrix, unless we're
	 * really small. */
	hq = vq = q;
	hr = vr = r;
	if (ctm->a == 0 && ctm->d == 0)
		hq = qmin, hr = rmin;
	if (ctm->b == 0 && ctm->c == 0)
		vq = qmin, vr = rmin;

	/* Split translation into pixel and subpixel parts */
	subpix_ctm->a = ctm->a;
	subpix_ctm->b = ctm->b;
	subpix_ctm->c = ctm->c;
	subpix_ctm->d = ctm->d;
	subpix_ctm->e = ctm->e + hr;
	pix_e = floorf(subpix_ctm->e);
	subpix_ctm->e -= pix_e;
	subpix_ctm->f = ctm->f + vr;
	pix_f = floorf(subpix_ctm->f);
	subpix_ctm->f -= pix_f;

	/* Quantise the subpixel part */
	*qe = (int)(subpix_ctm->e * 256) & hq;
	subpix_ctm->e = *qe / 256.0f;
	*qf = (int)(subpix_ctm->f * 256) & vq;
	subpix_ctm->f = *qf / 256.0f;

	/* Reassemble the complete translation */
	ctm->e = subpix_ctm->e + pix_e;
	ctm->f = subpix_ctm->f + pix_f;

	return size;
}

fz_glyph *
fz_render_stroked_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix *trm, fz_matrix ctm, const fz_stroke_state *stroke, const fz_irect *scissor, int aa)
{
	if (fz_font_ft_face(ctx, font))
	{
		fz_matrix subpix_trm;
		unsigned char qe, qf;

		if (stroke->dash_len > 0)
			return NULL;
		(void)fz_subpixel_adjust(ctx, trm, &subpix_trm, &qe, &qf);
		return fz_render_ft_stroked_glyph(ctx, font, gid, subpix_trm, ctm, stroke, aa);
	}
	return fz_render_glyph(ctx, font, gid, trm, NULL, scissor, 1, aa);
}

static unsigned do_hash(unsigned char *s, int len)
{
	unsigned val = 0;
	int i;
	for (i = 0; i < len; i++)
	{
		val += s[i];
		val += (val << 10);
		val ^= (val >> 6);
	}
	val += (val << 3);
	val ^= (val >> 11);
	val += (val << 15);
	return val;
}

static inline void
move_to_front(fz_glyph_cache *cache, fz_glyph_cache_entry *entry)
{
	if (entry->lru_prev == NULL)
		return; /* At front already */

	/* Unlink */
	entry->lru_prev->lru_next = entry->lru_next;
	if (entry->lru_next)
		entry->lru_next->lru_prev = entry->lru_prev;
	else
		cache->lru_tail = entry->lru_prev;
	/* Relink */
	entry->lru_next = cache->lru_head;
	if (entry->lru_next)
		entry->lru_next->lru_prev = entry;
	cache->lru_head = entry;
	entry->lru_prev = NULL;
}

fz_glyph *
fz_render_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix *ctm, fz_colorspace *model, const fz_irect *scissor, int alpha, int aa)
{
	fz_glyph_cache *cache;
	fz_glyph_key key;
	fz_matrix subpix_ctm;
	fz_irect subpix_scissor;
	float size;
	fz_glyph *val;
	int do_cache, locked, caching;
	fz_glyph_cache_entry *entry;
	unsigned hash;
	int is_ft_font = !!fz_font_ft_face(ctx, font);

	fz_var(locked);
	fz_var(caching);
	fz_var(val);

	memset(&key, 0, sizeof key);
	size = fz_subpixel_adjust(ctx, ctm, &subpix_ctm, &key.e, &key.f);
	if (size <= MAX_GLYPH_SIZE)
	{
		scissor = &fz_infinite_irect;
		do_cache = 1;
	}
	else
	{
		if (is_ft_font)
			return NULL;
		subpix_scissor.x0 = scissor->x0 - floorf(ctm->e);
		subpix_scissor.y0 = scissor->y0 - floorf(ctm->f);
		subpix_scissor.x1 = scissor->x1 - floorf(ctm->e);
		subpix_scissor.y1 = scissor->y1 - floorf(ctm->f);
		scissor = &subpix_scissor;
		do_cache = 0;
	}

	cache = ctx->glyph_cache;

	key.font = font;
	key.gid = gid;
	key.a = subpix_ctm.a * 65536;
	key.b = subpix_ctm.b * 65536;
	key.c = subpix_ctm.c * 65536;
	key.d = subpix_ctm.d * 65536;
	key.aa = aa;

	hash = do_hash((unsigned char *)&key, sizeof(key)) % GLYPH_HASH_LEN;
	fz_lock(ctx, FZ_LOCK_GLYPHCACHE);
	entry = cache->entry[hash];
	while (entry)
	{
		if (memcmp(&entry->key, &key, sizeof(key)) == 0)
		{
			move_to_front(cache, entry);
			val = fz_keep_glyph(ctx, entry->val);
			fz_unlock(ctx, FZ_LOCK_GLYPHCACHE);
			return val;
		}
		entry = entry->bucket_next;
	}

	locked = 1;
	caching = 0;
	val = NULL;

	fz_try(ctx)
	{
		if (is_ft_font)
		{
			val = fz_render_ft_glyph(ctx, font, gid, subpix_ctm, aa);
		}
		else if (fz_font_t3_procs(ctx, font))
		{
			/* We drop the glyphcache here, and execute the t3
			 * glyph code. The danger here is that some other
			 * thread will come along, and want the same glyph
			 * too. If it does, we may both end up rendering
			 * pixmaps. We cope with this later on, by ensuring
			 * that only one gets inserted into the cache. If
			 * we insert ours to find one already there, we
			 * abandon ours, and use the one there already.
			 */
			fz_unlock(ctx, FZ_LOCK_GLYPHCACHE);
			locked = 0;
			val = fz_render_t3_glyph(ctx, font, gid, subpix_ctm, model, scissor, aa);
			fz_lock(ctx, FZ_LOCK_GLYPHCACHE);
			locked = 1;
		}
		else
		{
			fz_warn(ctx, "assert: uninitialized font structure");
		}
		if (val && do_cache)
		{
			if (val->w < MAX_GLYPH_SIZE && val->h < MAX_GLYPH_SIZE)
			{
				/* If we throw an exception whilst caching,
				 * just ignore the exception and carry on. */
				caching = 1;
				if (!is_ft_font)
				{
					/* We had to unlock. Someone else might
					 * have rendered in the meantime */
					entry = cache->entry[hash];
					while (entry)
					{
						if (memcmp(&entry->key, &key, sizeof(key)) == 0)
						{
							fz_drop_glyph(ctx, val);
							move_to_front(cache, entry);
							val = fz_keep_glyph(ctx, entry->val);
							goto unlock_and_return_val;
						}
						entry = entry->bucket_next;
					}
				}

				entry = fz_malloc_struct(ctx, fz_glyph_cache_entry);
				entry->key = key;
				entry->hash = hash;
				entry->bucket_next = cache->entry[hash];
				if (entry->bucket_next)
					entry->bucket_next->bucket_prev = entry;
				cache->entry[hash] = entry;
				entry->val = fz_keep_glyph(ctx, val);
				fz_keep_font(ctx, key.font);

				entry->lru_next = cache->lru_head;
				if (entry->lru_next)
					entry->lru_next->lru_prev = entry;
				else
					cache->lru_tail = entry;
				cache->lru_head = entry;

				cache->total += fz_glyph_size(ctx, val);
				while (cache->total > MAX_CACHE_SIZE)
				{
#ifndef NDEBUG
					cache->num_evictions++;
					cache->evicted += fz_glyph_size(ctx, cache->lru_tail->val);
#endif
					drop_glyph_cache_entry(ctx, cache->lru_tail);
				}
			}
		}
unlock_and_return_val:
		{
		}
	}
	fz_always(ctx)
	{
		if (locked)
			fz_unlock(ctx, FZ_LOCK_GLYPHCACHE);
	}
	fz_catch(ctx)
	{
		if (caching)
			fz_warn(ctx, "cannot encache glyph; continuing");
		else
			fz_rethrow(ctx);
	}

	return val;
}

fz_pixmap *
fz_render_glyph_pixmap(fz_context *ctx, fz_font *font, int gid, fz_matrix *ctm, const fz_irect *scissor, int aa)
{
	fz_pixmap *val = NULL;
	unsigned char qe, qf;
	fz_matrix subpix_ctm;
	float size = fz_subpixel_adjust(ctx, ctm, &subpix_ctm, &qe, &qf);
	int is_ft_font = !!fz_font_ft_face(ctx, font);

	if (size <= MAX_GLYPH_SIZE)
	{
		scissor = &fz_infinite_irect;
	}
	else
	{
		if (is_ft_font)
			return NULL;
	}

	if (is_ft_font)
	{
		val = fz_render_ft_glyph_pixmap(ctx, font, gid, subpix_ctm, aa);
	}
	else if (fz_font_t3_procs(ctx, font))
	{
		val = fz_render_t3_glyph_pixmap(ctx, font, gid, subpix_ctm, NULL, scissor, aa);
	}
	else
	{
		fz_warn(ctx, "assert: uninitialized font structure");
		val = NULL;
	}

	return val;
}

void
fz_dump_glyph_cache_stats(fz_context *ctx, fz_output *out)
{
	fz_glyph_cache *cache = ctx->glyph_cache;
	fz_write_printf(ctx, out, "Glyph Cache Size: %zu\n", cache->total);
#ifndef NDEBUG
	fz_write_printf(ctx, out, "Glyph Cache Evictions: %d (%zu bytes)\n", cache->num_evictions, cache->evicted);
#endif
}
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#ifndef MUPDF_DRAW_IMP_H
#define MUPDF_DRAW_IMP_H

#define BBOX_MIN -(1<<20)
#define BBOX_MAX (1<<20)

/* divide and floor towards -inf */
static inline int fz_idiv(int a, int b)
{
	return a < 0 ? (a - b + 1) / b : a / b;
}

/* divide and ceil towards inf */
static inline int fz_idiv_up(int a, int b)
{
	return a < 0 ? a / b : (a + b - 1) / b;
}

#ifdef AA_BITS

#define fz_aa_scale 0
#define fz_rasterizer_aa_scale(ras) 0

#if AA_BITS > 6
#define AA_SCALE(s, x) (x)
#define fz_aa_hscale 17
#define fz_aa_vscale 15
#define fz_aa_bits 8
#define fz_aa_text_bits 8
#define fz_rasterizer_aa_hscale(ras) 17
#define fz_rasterizer_aa_vscale(ras) 15
#define fz_rasterizer_aa_bits(ras) 8
#define fz_rasterizer_aa_text_bits(ras) 8

#elif AA_BITS > 4
#define AA_SCALE(s, x) ((x * 255) >> 6)
#define fz_aa_hscale 8
#define fz_aa_vscale 8
#define fz_aa_bits 6
#define fz_aa_text_bits 6
#define fz_rasterizer_aa_hscale(ras) 8
#define fz_rasterizer_aa_vscale(ras) 8
#define fz_rasterizer_aa_bits(ras) 6
#define fz_rasterizer_aa_text_bits(ras) 6

#elif AA_BITS > 2
#define AA_SCALE(s, x) (x * 17)
#define fz_aa_hscale 5
#define fz_aa_vscale 3
#define fz_aa_bits 4
#define fz_aa_text_bits 4
#define fz_rasterizer_aa_hscale(ras) 5
#define fz_rasterizer_aa_vscale(ras) 3
#define fz_rasterizer_aa_bits(ras) 4
#define fz_rasterizer_aa_text_bits(ras) 4

#elif AA_BITS > 0
#define AA_SCALE(s, x) ((x * 255) >> 2)
#define fz_aa_hscale 2
#define fz_aa_vscale 2
#define fz_aa_bits 2
#define fz_aa_text_bits 2
#define fz_rasterizer_aa_hscale(ras) 2
#define fz_rasterizer_aa_vscale(ras) 2
#define fz_rasterizer_aa_bits(ras) 2
#define fz_rasterizer_aa_text_bits(ras) 2

#else
#define AA_SCALE(s, x) (x * 255)
#define fz_aa_hscale 1
#define fz_aa_vscale 1
#define fz_aa_bits 0
#define fz_aa_text_bits 0
#define fz_rasterizer_aa_hscale(ras) 1
#define fz_rasterizer_aa_vscale(ras) 1
#define fz_rasterizer_aa_bits(ras) 0
#define fz_rasterizer_aa_text_bits(ras) 0

#endif
#else

#define AA_SCALE(scale, x) ((x * scale) >> 8)
#define fz_aa_hscale (ctx->aa.hscale)
#define fz_aa_vscale (ctx->aa.vscale)
#define fz_aa_scale (ctx->aa.scale)
#define fz_aa_bits (ctx->aa.bits)
#define fz_aa_text_bits (ctx->aa.text_bits)
#define fz_rasterizer_aa_hscale(ras) ((ras)->aa.hscale)
#define fz_rasterizer_aa_vscale(ras) ((ras)->aa.vscale)
#define fz_rasterizer_aa_scale(ras) ((ras)->aa.scale)
#define fz_rasterizer_aa_bits(ras) ((ras)->aa.bits)
#define fz_rasterizer_aa_text_bits(ras) ((ras)->aa.text_bits)

#endif

/* If AA_BITS is defined, then we assume constant N bits of antialiasing. We
 * will attempt to provide at least that number of bits of accuracy in the
 * antialiasing (to a maximum of 8). If it is defined to be 0 then no
 * antialiasing is done. If it is undefined to we will leave the antialiasing
 * accuracy as a run time choice.
 */

struct fz_overprint
{
	/* Bit i set -> never alter this color */
	uint32_t mask[(FZ_MAX_COLORS+31)/32];
};

static void inline fz_set_overprint(fz_overprint *op, int i)
{
	op->mask[i>>5] |= 1<<(i&31);
}

static int inline fz_overprint_component(const fz_overprint *op, int i)
{
	return ((op->mask[i>>5]>>(i & 31)) & 1) == 0;
}

static int inline fz_overprint_required(const fz_overprint *op)
{
	int i;

	if (op == NULL)
		return 0;

	for (i = 0; i < (FZ_MAX_COLORS+31)/32; i++)
		if (op->mask[i] != 0)
			return 1;

	return 0;
}

typedef struct fz_rasterizer fz_rasterizer;

typedef void (fz_rasterizer_drop_fn)(fz_context *ctx, fz_rasterizer *r);
typedef int (fz_rasterizer_reset_fn)(fz_context *ctx, fz_rasterizer *r);
typedef void (fz_rasterizer_postindex_fn)(fz_context *ctx, fz_rasterizer *r);
typedef void (fz_rasterizer_insert_fn)(fz_context *ctx, fz_rasterizer *r, float x0, float y0, float x1, float y1, int rev);
typedef void (fz_rasterizer_insert_rect_fn)(fz_context *ctx, fz_rasterizer *r, float fx0, float fy0, float fx1, float fy1);
typedef void (fz_rasterizer_gap_fn)(fz_context *ctx, fz_rasterizer *r);
typedef fz_irect *(fz_rasterizer_bound_fn)(fz_context *ctx, const fz_rasterizer *r, fz_irect *bbox);
typedef void (fz_rasterizer_fn)(fz_context *ctx, fz_rasterizer *r, int eofill, const fz_irect *clip, fz_pixmap *pix, unsigned char *colorbv, fz_overprint *eop);
typedef int (fz_rasterizer_is_rect_fn)(fz_context *ctx, fz_rasterizer *r);

typedef struct
{
	fz_rasterizer_drop_fn *drop;
	fz_rasterizer_reset_fn *reset;
	fz_rasterizer_postindex_fn *postindex;
	fz_rasterizer_insert_fn *insert;
	fz_rasterizer_insert_rect_fn *rect;
	fz_rasterizer_gap_fn *gap;
	fz_rasterizer_fn *convert;
	fz_rasterizer_is_rect_fn *is_rect;
	int reusable;
} fz_rasterizer_fns;

struct fz_rasterizer
{
	fz_rasterizer_fns fns;
	fz_aa_context aa;
	fz_irect clip; /* Specified clip rectangle */
	fz_irect bbox; /* Measured bbox of path while stroking/filling */
};

/*
	When rasterizing a shape, we first create a rasterizer then
	run through the edges of the shape, feeding them in.

	For a fill, this is easy as we just run along the path, feeding
	edges as we go.

	For a stroke, this is trickier, as we feed in edges from
	alternate sides of the stroke as we proceed along it. It is only
	when we reach the end of a subpath that we know whether we need
	an initial cap, or whether the list of edges match up.

	To identify whether a given edge fed in is forward or reverse,
	we tag it with a 'rev' value.

	Consider the following simplified example:

	Consider a simple path A, B, C, D, close.

	+------->-------+	The outside edge of this shape is the
	| A           B |	forward edge. This is fed into the rasterizer
	|   +---<---+   |	in order, with rev=0.
	|   |       |   |
	^   v       ^   v	The inside edge of this shape is the reverse
	|   |       |   |	edge. These edges are generated as we step
	|   +--->---+   |	through the path in clockwise order, but
	| D           C |	conceptually the path runs the other way.
	+-------<-------+	These are fed into the rasterizer in clockwise
				order, with rev=1.

	Consider another path, this time an open one: A,B,C,D

	+--->-------+	The outside edge of this shape is again the
	* A       B |	forward edge. This is fed into the rasterizer
	+---<---+   |	in order, with rev=0.
		|   |
		^   v	The inside edge of this shape is the reverse
		|   |	edge. These edges are generated as we step
	+--->---+   |	through the path in clockwise order, but
	^ D       C |	conceptually the path runs the other way.
	+---<-------+	These are fed into the rasterizer in clockwise
			order, with rev=1.

	At the end of the path, we realise that this is an open path, and we
	therefore have to put caps on. The cap at 'D' is easy, because it's
	a simple continuation of the rev=0 edge list that joins to the end
	of the rev=1 edge list.

	The cap at 'A' is trickier; it either needs to be (an) edge(s) prepended
	to the rev=0 list or the rev=1 list. We signal this special case by
	sending them with the special value rev=2.

	The "edge" rasterizer ignores these values. The "edgebuffer" rasterizer
	needs to use them to ensure that edges are correctly joined together
	to allow for any part of a pixel operation.
*/

/*
	fz_new_rasterizer: Create a new rasterizer instance.
	This encapsulates a scan converter.

	A single rasterizer instance can be used to scan convert many
	things.

	aa: The antialiasing settings to use (or NULL).
*/
fz_rasterizer *fz_new_rasterizer(fz_context *ctx, const fz_aa_context *aa);

/*
	fz_drop_rasterizer: Dispose of a rasterizer once
	finished with.
*/
static inline void fz_drop_rasterizer(fz_context *ctx, fz_rasterizer *r)
{
	if (r)
		r->fns.drop(ctx, r);
}

/*
	fz_reset_rasterizer: Reset a rasterizer, ready to scan convert
	a new shape.

	clip: A pointer to a (device space) clipping rectangle.

	Returns 1 if a indexing pass is required, or 0 if not.

	After this, the edges should be 'inserted' into the rasterizer.
*/
int fz_reset_rasterizer(fz_context *ctx, fz_rasterizer *r, fz_irect clip);

/*
	fz_insert_rasterizer: Insert an edge into a rasterizer.

	x0, y0: Initial point

	x1, y1: Final point

	rev: 'reverse' value, 0, 1 or 2. See above.
*/
static inline void fz_insert_rasterizer(fz_context *ctx, fz_rasterizer *r, float x0, float y0, float x1, float y1, int rev)
{
	r->fns.insert(ctx, r, x0, y0, x1, y1, rev);
}

/*
	fz_insert_rasterizer: Insert a rectangle into a rasterizer.

	x0, y0: One corner of the rectangle.

	x1, y1: The opposite corner of the rectangle.

	The rectangle inserted is conceptually:
		(x0,y0)->(x1,y0)->(x1,y1)->(x0,y1)->(x0,y0).

	This method is only used for axis aligned rectangles,
	and enables rasterizers to perform special 'anti-dropout'
	processing to ensure that horizontal artifacts aren't
	lost.
*/
static inline void fz_insert_rasterizer_rect(fz_context *ctx, fz_rasterizer *r, float x0, float y0, float x1, float y1)
{
	r->fns.rect(ctx, r, x0, y0, x1, y1);
}

/*
	fz_gap_rasterizer: Called to indicate that there is a gap
	in the lists of edges fed into the rasterizer (i.e. when
	a path hits a move).
*/
static inline void fz_gap_rasterizer(fz_context *ctx, fz_rasterizer *r)
{
	if (r->fns.gap)
		r->fns.gap(ctx, r);
}

/*
	fz_antidropout_rasterizer: Detect whether antidropout
	behaviour is required with this rasterizer.

	Returns 1 if required, 0 otherwise.
*/
static inline int fz_antidropout_rasterizer(fz_context *ctx, fz_rasterizer *r)
{
	return r->fns.rect != NULL;
}

/*
	fz_postindex_rasterizer: Called to signify the end of the
	indexing phase.

	After this has been called, the edges should be inserted
	again.
*/
static inline void fz_postindex_rasterizer(fz_context *ctx, fz_rasterizer *r)
{
	if (r->fns.postindex)
		r->fns.postindex(ctx, r);
}

/*
	fz_bound_rasterizer: Once a set of edges has been fed into a
	rasterizer, the (device space) bounding box can be retrieved.
*/
fz_irect fz_bound_rasterizer(fz_context *ctx, const fz_rasterizer *rast);

/*
	fz_scissor_rasterizer: Retrieve the clipping box with which the
	rasterizer was reset.
*/
fz_rect fz_scissor_rasterizer(fz_context *ctx, const fz_rasterizer *rast);

/*
	fz_convert_rasterizer: Convert the set of edges that have
	been fed in, into pixels within the pixmap.

	eofill: Fill rule; True for even odd, false for non zero.

	pix: The pixmap to fill into.

	colorbv: The color components corresponding to the pixmap.

	eop: effective overprint.
*/
void fz_convert_rasterizer(fz_context *ctx, fz_rasterizer *r, int eofill, fz_pixmap *pix, unsigned char *colorbv, fz_overprint *eop);

/*
	fz_is_rect_rasterizer: Detect if the edges fed into a
	rasterizer make up a simple rectangle.
*/
static inline int fz_is_rect_rasterizer(fz_context *ctx, fz_rasterizer *r)
{
	return r->fns.is_rect(ctx, r);
}

void *fz_new_rasterizer_of_size(fz_context *ctx, int size, const fz_rasterizer_fns *fns);

#define fz_new_derived_rasterizer(C,M,F) \
	((M*)Memento_label(fz_new_rasterizer_of_size(C, sizeof(M), F), #M))

/*
	fz_rasterizer_text_aa_level: Get the number of bits of
	antialiasing we are using for text in a given rasterizer.
	Between 0 and 8.
*/
int fz_rasterizer_text_aa_level(fz_rasterizer *ras);

/*
	fz_set_rasterizer_text_aa_level: Set the number of bits of
	antialiasing we should use for text in a given configuration.

	bits: The number of bits of antialiasing to use (values are clamped
	to within the 0 to 8 range).
*/
void fz_set_rasterizer_text_aa_level(fz_context *ctx, fz_aa_context *aa, int bits);

/*
	fz_rasterizer_graphics_aa_level: Get the number of bits of
	antialiasing we are using for graphics in a given rasterizer.

	Between 0 and 8.
*/
int fz_rasterizer_graphics_aa_level(fz_rasterizer *ras);

/*
	fz_set_rasterizer_graphics_aa_level: Set the number of bits of
	antialiasing we should use for graphics in a given rasterizer.

	bits: The number of bits of antialiasing to use (values are clamped
	to within the 0 to 8 range).
*/
void fz_set_rasterizer_graphics_aa_level(fz_context *ctx, fz_aa_context *aa, int bits);

/*
	fz_rasterizer_graphics_min_line_width: Get the minimum line
	width to be used for stroked lines in a given rasterizer.

	min_line_width: The minimum line width to use (in pixels).
*/
float fz_rasterizer_graphics_min_line_width(fz_rasterizer *ras);

/*
	fz_set_rasterizer_graphics_min_line_width: Set the minimum line
	width to be used for stroked lines in a given configuration.

	min_line_width: The minimum line width to use (in pixels).
*/
void fz_set_rasterizer_graphics_min_line_width(fz_context *ctx, fz_aa_context *aa, float min_line_width);

fz_rasterizer *fz_new_gel(fz_context *ctx);

typedef enum
{
	FZ_EDGEBUFFER_ANY_PART_OF_PIXEL,
	FZ_EDGEBUFFER_CENTER_OF_PIXEL
} fz_edgebuffer_rule;

fz_rasterizer *fz_new_edgebuffer(fz_context *ctx, fz_edgebuffer_rule rule);

int fz_flatten_fill_path(fz_context *ctx, fz_rasterizer *rast, const fz_path *path, fz_matrix ctm, float flatness, fz_irect scissor, fz_irect *bbox);
int fz_flatten_stroke_path(fz_context *ctx, fz_rasterizer *rast, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, float flatness, float linewidth, fz_irect scissor, fz_irect *bbox);

fz_irect *fz_bound_path_accurate(fz_context *ctx, fz_irect *bbox, fz_irect scissor, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, float flatness, float linewidth);

typedef void (fz_solid_color_painter_t)(unsigned char * FZ_RESTRICT dp, int n, int w, const unsigned char * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop);

typedef void (fz_span_painter_t)(unsigned char * FZ_RESTRICT dp, int da, const unsigned char * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop);
typedef void (fz_span_color_painter_t)(unsigned char * FZ_RESTRICT dp, const unsigned char * FZ_RESTRICT mp, int n, int w, const unsigned char * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop);

fz_solid_color_painter_t *fz_get_solid_color_painter(int n, const unsigned char * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop);
fz_span_painter_t *fz_get_span_painter(int da, int sa, int n, int alpha, const fz_overprint * FZ_RESTRICT eop);
fz_span_color_painter_t *fz_get_span_color_painter(int n, int da, const unsigned char * FZ_RESTRICT color, const fz_overprint * FZ_RESTRICT eop);

void fz_paint_image(fz_context *ctx, fz_pixmap * FZ_RESTRICT dst, const fz_irect * FZ_RESTRICT scissor, fz_pixmap * FZ_RESTRICT shape, fz_pixmap * FZ_RESTRICT group_alpha, fz_pixmap * FZ_RESTRICT img, fz_matrix ctm, int alpha, int lerp_allowed, const fz_overprint * FZ_RESTRICT eop);
void fz_paint_image_with_color(fz_context *ctx, fz_pixmap * FZ_RESTRICT dst, const fz_irect * FZ_RESTRICT scissor, fz_pixmap * FZ_RESTRICT shape, fz_pixmap * FZ_RESTRICT group_alpha, fz_pixmap * FZ_RESTRICT img, fz_matrix ctm, const unsigned char * FZ_RESTRICT colorbv, int lerp_allowed, const fz_overprint * FZ_RESTRICT eop);

void fz_paint_pixmap(fz_pixmap * FZ_RESTRICT dst, const fz_pixmap * FZ_RESTRICT src, int alpha);
void fz_paint_pixmap_alpha(fz_pixmap * FZ_RESTRICT dst, const fz_pixmap * FZ_RESTRICT src, int alpha);
void fz_paint_pixmap_with_mask(fz_pixmap * FZ_RESTRICT dst, const fz_pixmap * FZ_RESTRICT src, const fz_pixmap * FZ_RESTRICT msk);
void fz_paint_pixmap_with_bbox(fz_pixmap * FZ_RESTRICT dst, const fz_pixmap * FZ_RESTRICT src, int alpha, fz_irect bbox);
void fz_paint_pixmap_with_overprint(fz_pixmap * FZ_RESTRICT dst, const fz_pixmap * FZ_RESTRICT src, const fz_overprint * FZ_RESTRICT eop);

void fz_blend_pixmap(fz_context *ctx, fz_pixmap * FZ_RESTRICT dst, fz_pixmap * FZ_RESTRICT src, int alpha, int blendmode, int isolated, const fz_pixmap * FZ_RESTRICT shape);
void fz_blend_pixmap_knockout(fz_context *ctx, fz_pixmap * FZ_RESTRICT dst, fz_pixmap * FZ_RESTRICT src, const fz_pixmap * FZ_RESTRICT shape);

void fz_paint_glyph(const unsigned char * FZ_RESTRICT colorbv, fz_pixmap * FZ_RESTRICT dst, unsigned char * FZ_RESTRICT dp, const fz_glyph * FZ_RESTRICT glyph, int w, int h, int skip_x, int skip_y, const fz_overprint * FZ_RESTRICT eop);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "color-imp.h"
#include "draw-imp.h"
#include "pixmap-imp.h"

#include <assert.h>
#include <math.h>

enum { MAXN = 2 + FZ_MAX_COLORS };

static void paint_scan(fz_pixmap *FZ_RESTRICT pix, int y, int fx0, int fx1, int cx0, int cx1, const int *FZ_RESTRICT v0, const int *FZ_RESTRICT v1, int n)
{
	unsigned char *p;
	int c[MAXN], dc[MAXN];
	int k, w;
	float div, mul;
	int x0, x1, pa;

	/* Ensure that fx0 is left edge, and fx1 is right */
	if (fx0 > fx1)
	{
		const int *v;
		int t = fx0; fx0 = fx1; fx1 = t;
		v = v0; v0 = v1; v1 = v;
	}
	else if (fx0 == fx1)
		return;

	/* Clip fx0, fx1 to range */
	if (fx0 >= cx1)
		return;
	if (fx1 <= cx0)
		return;
	x0 = (fx0 > cx0 ? fx0 : cx0);
	x1 = (fx1 < cx1 ? fx1 : cx1);

	w = x1 - x0;
	if (w == 0)
		return;

	div = 1.0f / (fx1 - fx0);
	mul = (x0 - fx0);
	for (k = 0; k < n; k++)
	{
		dc[k] = (v1[k] - v0[k]) * div;
		c[k] = v0[k] + dc[k] * mul;
	}

	p = pix->samples + ((x0 - pix->x) * pix->n) + ((y - pix->y) * pix->stride);
	pa = pix->alpha;
	do
	{
		for (k = 0; k < n; k++)
		{
			*p++ = c[k]>>16;
			c[k] += dc[k];
		}
		if (pa)
			*p++ = 255;
	}
	while (--w);
}

typedef struct
{
	float x;
	float dx;
	int v[2*MAXN];
} edge_data;

static inline void prepare_edge(const float *FZ_RESTRICT vtop, const float *FZ_RESTRICT vbot, edge_data *FZ_RESTRICT edge, float y, int n)
{
	float r = 1.0f / (vbot[1] - vtop[1]);
	float t = (y - vtop[1]) * r;
	float diff = vbot[0] - vtop[0];
	int i;

	edge->x = vtop[0] + diff * t;
	edge->dx = diff * r;

	for (i = 0; i < n; i++)
	{
		diff = vbot[i+2] - vtop[i+2];
		edge->v[i] = (int)(65536.0f * (vtop[i+2] + diff * t));
		edge->v[i+MAXN] = (int)(65536.0f * diff * r);
	}
}

static inline void step_edge(edge_data *edge, int n)
{
	int i;

	edge->x += edge->dx;

	for (i = 0; i < n; i++)
	{
		edge->v[i] += edge->v[i + MAXN];
	}
}

static void
fz_paint_triangle(fz_pixmap *pix, float *v[3], int n, fz_irect bbox)
{
	edge_data e0, e1;
	int top, mid, bot;
	float y, y1;
	int minx, maxx;

	top = bot = 0;
	if (v[1][1] < v[0][1]) top = 1; else bot = 1;
	if (v[2][1] < v[top][1]) top = 2;
	else if (v[2][1] > v[bot][1]) bot = 2;
	if (v[top][1] == v[bot][1]) return;

	/* Test if the triangle is completely outside the scissor rect */
	if (v[bot][1] < bbox.y0) return;
	if (v[top][1] > bbox.y1) return;

	/* Magic! Ensure that mid/top/bot are all different */
	mid = 3^top^bot;

	assert(top != bot && top != mid && mid != bot);

	minx = fz_maxi(bbox.x0, pix->x);
	maxx = fz_mini(bbox.x1, pix->x + pix->w);

	y = ceilf(fz_max(bbox.y0, v[top][1]));
	y1 = ceilf(fz_min(bbox.y1, v[mid][1]));

	n -= 2;
	prepare_edge(v[top], v[bot], &e0, y, n);
	if (y < y1)
	{
		prepare_edge(v[top], v[mid], &e1, y, n);

		do
		{
			paint_scan(pix, y, (int)e0.x, (int)e1.x, minx, maxx, &e0.v[0], &e1.v[0], n);
			step_edge(&e0, n);
			step_edge(&e1, n);
			y ++;
		}
		while (y < y1);
	}

	y1 = ceilf(fz_min(bbox.y1, v[bot][1]));
	if (y < y1)
	{
		prepare_edge(v[mid], v[bot], &e1, y, n);

		do
		{
			paint_scan(pix, y, (int)e0.x, (int)e1.x, minx, maxx, &e0.v[0], &e1.v[0], n);
			y ++;
			if (y >= y1)
				break;
			step_edge(&e0, n);
			step_edge(&e1, n);
		}
		while (1);
	}
}

struct paint_tri_data
{
	const fz_shade *shade;
	fz_pixmap *dest;
	fz_irect bbox;
	fz_color_converter cc;
};

static void
prepare_mesh_vertex(fz_context *ctx, void *arg, fz_vertex *v, const float *input)
{
	struct paint_tri_data *ptd = (struct paint_tri_data *)arg;
	const fz_shade *shade = ptd->shade;
	fz_pixmap *dest = ptd->dest;
	float *output = v->c;
	int i;

	if (shade->use_function)
	{
		float f = input[0];
		if (shade->type >= 4 && shade->type <= 7)
			f = (f - shade->u.m.c0[0]) / (shade->u.m.c1[0] - shade->u.m.c0[0]);
		output[0] = f * 255;
	}
	else
	{
		int n = fz_colorspace_n(ctx, dest->colorspace);
		int a = dest->alpha;
		int m = dest->n - a;
		if (ptd->cc.convert)
			ptd->cc.convert(ctx, &ptd->cc, input, output);
		for (i = 0; i < n; i++)
			output[i] *= 255;
		for (; i < m; i++)
			output[i] = 0;
		if (a)
			output[i] = 255;
	}
}

static void
do_paint_tri(fz_context *ctx, void *arg, fz_vertex *av, fz_vertex *bv, fz_vertex *cv)
{
	struct paint_tri_data *ptd = (struct paint_tri_data *)arg;
	float *vertices[3];
	fz_pixmap *dest;

	vertices[0] = (float *)av;
	vertices[1] = (float *)bv;
	vertices[2] = (float *)cv;

	dest = ptd->dest;
	fz_paint_triangle(dest, vertices, 2 + dest->n - dest->alpha, ptd->bbox);
}

struct fz_shade_color_cache
{
	fz_colorspace *src;
	fz_colorspace *dst;
	fz_color_params params;
	int full;
	fz_color_converter cached;
	fz_colorspace *src2;
	fz_colorspace *dst2;
	fz_color_params params2;
	int full2;
	fz_color_converter cached2;
};

void
fz_drop_shade_color_cache(fz_context *ctx, fz_shade_color_cache *cache)
{
	if (cache == NULL)
		return;

	fz_drop_colorspace(ctx, cache->src);
	fz_drop_colorspace(ctx, cache->dst);
	if (cache->full)
		fz_fin_cached_color_converter(ctx, &cache->cached);

	fz_drop_colorspace(ctx, cache->src2);
	fz_drop_colorspace(ctx, cache->dst2);
	if (cache->full2)
		fz_drop_color_converter(ctx, &cache->cached2);

	fz_free(ctx, cache);
}

void
fz_paint_shade(fz_context *ctx, fz_shade *shade, fz_colorspace *colorspace, fz_matrix ctm, fz_pixmap *dest, fz_color_params color_params, fz_irect bbox, const fz_overprint *eop, fz_shade_color_cache **color_cache)
{
	unsigned char clut[256][FZ_MAX_COLORS];
	fz_pixmap *temp = NULL;
	fz_pixmap *conv = NULL;
	fz_color_converter cc = { 0 };
	float color[FZ_MAX_COLORS];
	struct paint_tri_data ptd = { 0 };
	int i, k;
	fz_matrix local_ctm;
	fz_shade_color_cache *cache = NULL;
	int recache = 0;
	int recache2 = 0;

	fz_var(temp);
	fz_var(conv);
	fz_var(recache);
	fz_var(recache2);
	fz_var(cc);

	if (colorspace == NULL)
		colorspace = shade->colorspace;

	if (color_cache)
	{
		cache = *color_cache;
		if (cache == NULL)
			*color_cache = cache = fz_malloc_struct(ctx, fz_shade_color_cache);
	}

	fz_try(ctx)
	{
		local_ctm = fz_concat(shade->matrix, ctm);

		if (shade->use_function)
		{
			/* We need to use alpha = 1 here, because the shade might not fill the bbox. */
			temp = fz_new_pixmap_with_bbox(ctx, fz_device_gray(ctx), bbox, NULL, 1);
			fz_clear_pixmap(ctx, temp);
		}
		else
		{
			temp = dest;
		}

		ptd.dest = temp;
		ptd.shade = shade;
		ptd.bbox = bbox;

		if (temp->colorspace)
		{
			if (cache && cache->full && cache->src == colorspace && cache->dst == temp->colorspace &&
				cache->params.op == color_params.op &&
				cache->params.opm == color_params.opm &&
				cache->params.ri == color_params.ri)
			{
				ptd.cc = cache->cached;
				cache->full = 0;
			}
			else
				fz_init_cached_color_converter(ctx, &ptd.cc, colorspace, temp->colorspace, NULL, color_params);

			/* Drop the existing contents of the cache. */
			if (cache)
			{
				fz_drop_colorspace(ctx, cache->src);
				cache->src = NULL;
				fz_drop_colorspace(ctx, cache->dst);
				cache->dst = NULL;
				if (cache->full)
					fz_fin_cached_color_converter(ctx, &cache->cached);
				cache->full = 0;

				/* Remember that we can put stuff back into the cache. */
				recache = 1;
			}
		}

		fz_process_shade(ctx, shade, local_ctm, fz_rect_from_irect(bbox), prepare_mesh_vertex, &do_paint_tri, &ptd);

		if (shade->use_function)
		{
			/* If the shade is defined in a deviceN (or separation,
			 * which is the same internally to MuPDF) space, then
			 * we need to render it in deviceN before painting it
			 * to the destination. If not, we are free to render it
			 * direct to the target. */
			if (fz_colorspace_is_device_n(ctx, colorspace))
			{
				/* We've drawn it as greyscale, with the values being
				 * the input to the function. Now make DevN version
				 * by mapping that greyscale through the function.
				 * This seems inefficient, but it's actually required,
				 * because we need to apply the function lookup POST
				 * interpolation in the do_paint_tri routines, not
				 * before it to avoid problems with some test files
				 * (tests/GhentV3.0/061_Shading_x1a.pdf for example).
				 */
				unsigned char *s = temp->samples;
				unsigned char *d;
				int hh = temp->h;
				int n = fz_colorspace_n(ctx, colorspace);

				/* alpha = 1 here for the same reason as earlier */
				conv = fz_new_pixmap_with_bbox(ctx, colorspace, bbox, NULL, 1);
				d = conv->samples;
				while (hh--)
				{
					int len = temp->w;
					while (len--)
					{
						int v = *s++;
						int a = *s++;
						const float *f = shade->function[v];
						for (k = 0; k < n; k++)
							*d++ = fz_clampi(255 * f[k], 0, 255);
						*d++ = a;
					}
					d += conv->stride - conv->w * (size_t)conv->n;
					s += temp->stride - temp->w * (size_t)temp->n;
				}
				fz_drop_pixmap(ctx, temp);
				temp = conv;
				conv = NULL;

				/* Now Change from our device_n colorspace into the target colorspace/spots. */
				conv = fz_clone_pixmap_area_with_different_seps(ctx, temp, NULL, dest->colorspace, dest->seps, color_params, NULL);
			}
			else
			{
				unsigned char *s = temp->samples;
				unsigned char *d;
				int da;
				int sa = temp->alpha;
				int hh = temp->h;
				int cn = fz_colorspace_n(ctx, colorspace);
				int m = dest->n - dest->alpha;
				int n = fz_colorspace_n(ctx, dest->colorspace);

				if (dest->colorspace)
				{
					if (cache && cache->full2 && cache->src2 == colorspace && cache->dst2 == dest->colorspace &&
						cache->params2.op == color_params.op &&
						cache->params2.opm == color_params.opm &&
						cache->params2.ri == color_params.ri)
					{
						cc = cache->cached2;
						cache->full2 = 0;
					}
					else
						fz_find_color_converter(ctx, &cc, colorspace, dest->colorspace, NULL, color_params);

					/* Drop the existing contents of the cache */
					if (cache)
					{
						fz_drop_colorspace(ctx, cache->src2);
						cache->src2 = NULL;
						fz_drop_colorspace(ctx, cache->dst2);
						cache->dst2 = NULL;
						if (cache->full2)
							fz_drop_color_converter(ctx, &cache->cached2);
						cache->full2 = 0;

						/* Remember that we can put stuff back into the cache. */
						recache2 = 1;
					}
					for (i = 0; i < 256; i++)
					{
						cc.convert(ctx, &cc, shade->function[i], color);
						for (k = 0; k < n; k++)
							clut[i][k] = color[k] * 255;
						for (; k < m; k++)
							clut[i][k] = 0;
						clut[i][k] = shade->function[i][cn] * 255;
					}
				}
				else
				{
					for (i = 0; i < 256; i++)
					{
						for (k = 0; k < m; k++)
							clut[i][k] = 0;
						clut[i][k] = shade->function[i][cn] * 255;
					}
				}

				conv = fz_new_pixmap_with_bbox(ctx, dest->colorspace, bbox, dest->seps, 1);
				d = conv->samples;
				da = conv->alpha;
				while (hh--)
				{
					int len = temp->w;
					while (len--)
					{
						int v = *s++;
						int a = (da ? clut[v][conv->n - 1] : 255);
						if (sa)
							a = fz_mul255(*s++, a);
						for (k = 0; k < conv->n - da; k++)
							*d++ = fz_mul255(clut[v][k], a);
						if (da)
							*d++ = a;
					}
					d += conv->stride - conv->w * (size_t)conv->n;
					s += temp->stride - temp->w * (size_t)temp->n;
				}
			}
			fz_paint_pixmap_with_overprint(dest, conv, eop);
		}
	}
	fz_always(ctx)
	{
		if (recache)
		{
			cache->src = fz_keep_colorspace(ctx, colorspace);
			cache->dst = fz_keep_colorspace(ctx, temp->colorspace);
			cache->params = color_params;
			cache->cached = ptd.cc;
			cache->full = 1;
		}
		else
			fz_fin_cached_color_converter(ctx, &ptd.cc);
		if (shade->use_function)
		{
			if (recache2)
			{
				cache->src2 = fz_keep_colorspace(ctx, colorspace);
				cache->dst2 = fz_keep_colorspace(ctx, dest->colorspace);
				cache->params2 = color_params;
				cache->cached2 = cc;
				cache->full2 = 1;
			}
			else
				fz_drop_color_converter(ctx, &cc);
			fz_drop_pixmap(ctx, temp);
			fz_drop_pixmap(ctx, conv);
		}
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "draw-imp.h"
#include "glyph-imp.h"
#include "pixmap-imp.h"

#include <string.h>
#include <assert.h>

/*

The functions in this file implement various flavours of Porter-Duff blending.

We take the following as definitions:

	Cx = Color (from plane x)
	ax = Alpha (from plane x)
	cx = Cx.ax = Premultiplied color (from plane x)

The general PorterDuff blending equation is:

	Blend Z = X op Y	cz = Fx.cx + Fy.cy	where Fx and Fy depend on op

The two operations we use in this file are: '(X in Y) over Z' and
'S over Z'. The definitions of the 'over' and 'in' operations are as
follows:

	For S over Z,	Fs = 1, Fz = 1-as
	For X in Y,	Fx = ay, Fy = 0

We have 2 choices; we can either work with premultiplied data, or non
premultiplied data. Our

First the premultiplied case:

	Let S = (X in Y)
	Let R = (X in Y) over Z = S over Z

	cs	= cx.Fx + cy.Fy	(where Fx = ay, Fy = 0)
		= cx.ay
	as	= ax.Fx + ay.Fy
		= ax.ay

	cr	= cs.Fs + cz.Fz	(where Fs = 1, Fz = 1-as)
		= cs + cz.(1-as)
		= cx.ay + cz.(1-ax.ay)
	ar	= as.Fs + az.Fz
		= as + az.(1-as)
		= ax.ay + az.(1-ax.ay)

This has various nice properties, like not needing any divisions, and
being symmetric in color and alpha, so this is what we use. Because we
went through the pain of deriving the non premultiplied forms, we list
them here too, though they are not used.

Non Pre-multiplied case:

	Cs.as	= Fx.Cx.ax + Fy.Cy.ay	(where Fx = ay, Fy = 0)
		= Cx.ay.ax
	Cs	= (Cx.ay.ax)/(ay.ax)
		= Cx
	Cr.ar	= Fs.Cs.as + Fz.Cz.az	(where Fs = 1, Fz = 1-as)
		= Cs.as	+ (1-as).Cz.az
		= Cx.ax.ay + Cz.az.(1-ax.ay)
	Cr	= (Cx.ax.ay + Cz.az.(1-ax.ay))/(ax.ay + az.(1-ax.ay))

Much more complex, it seems. However, if we could restrict ourselves to
the case where we were always plotting onto an opaque background (i.e.
az = 1), then:

	Cr	= Cx.(ax.ay) + Cz.(1-ax.ay)
		= (Cx-Cz)*(1-ax.ay) + Cz	(a single MLA operation)
	ar	= 1

Sadly, this is not true in the general case, so we abandon this effort
and stick to using the premultiplied form.

*/

typedef unsigned char byte;

/* These are used by the non-aa scan converter */

static fz_forceinline void
template_solid_color_1_da(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	int sa = FZ_EXPAND(color[1]);
	TRACK_FN();
	if (sa == 0)
		return;
	if (sa == 256)
	{
		do
		{
			dp[0] = color[0];
			dp[1] = 255;
			dp += 2;
		}
		while (--w);
	}
	else
	{
		do
		{
			dp[0] = FZ_BLEND(color[0], dp[0], sa);
			dp[1] = FZ_BLEND(255, dp[1], sa);
			dp += 2;
		}
		while (--w);
	}
}

static inline int isbigendian(void)
{
	union { int i; char c[sizeof(int)]; } u = {1};
	return u.c[0] != 1;
}

static fz_forceinline void
template_solid_color_3_da(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	unsigned int rgba = *(int *)color;
	int sa = FZ_EXPAND(color[3]);
	TRACK_FN();
	if (sa == 0)
		return;
	if (isbigendian())
		rgba |= 0x000000FF;
	else
		rgba |= 0xFF000000;
	if (sa == 256)
	{
		do
		{
			*(unsigned int *)dp = rgba;
			dp += 4;
		}
		while (--w);
	}
	else
	{
		unsigned int mask = 0xFF00FF00;
		unsigned int rb = rgba & (mask>>8);
		unsigned int ga = (rgba & mask)>>8;
		do
		{
			unsigned int RGBA = *(unsigned int *)dp;
			unsigned int RB = (RGBA<<8) & mask;
			unsigned int GA = RGBA & mask;
			RB += (rb-(RB>>8))*sa;
			GA += (ga-(GA>>8))*sa;
			RB &= mask;
			GA &= mask;
			*(unsigned int *)dp = (RB>>8) | GA;
			dp += 4;
		}
		while (--w);
	}
}

static fz_forceinline void
template_solid_color_4_da(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	int sa = FZ_EXPAND(color[4]);
	TRACK_FN();
	if (sa == 0)
		return;
	if (sa == 256)
	{
#ifdef ARCH_UNALIGNED_OK
		if (w > 4)
		{
			if (isbigendian())
			{
				const uint32_t a = *(uint32_t*)color;
				const uint32_t b = 0xFF000000|(a>>8);
				const uint32_t c = 0x00FF0000|(a>>16)|(a<<24);
				const uint32_t d = 0x0000FF00|(a>>24)|(a<<16);
				const uint32_t e = 0x000000FF|(a<<8);
				w -= 3;
				do
				{
					((uint32_t *)(void *)dp)[0] = a;
					((uint32_t *)(void *)dp)[1] = b;
					((uint32_t *)(void *)dp)[2] = c;
					((uint32_t *)(void *)dp)[3] = d;
					((uint32_t *)(void *)dp)[4] = e;
					dp += 20;
					w -= 4;
				}
				while (w > 0);
			}
			else
			{
				const uint32_t a = *(uint32_t*)color;
				const uint32_t b = 0x000000FF|(a<<8);
				const uint32_t c = 0x0000FF00|(a<<16)|(a>>24);
				const uint32_t d = 0x00FF0000|(a<<24)|(a>>16);
				const uint32_t e = 0xFF000000|(a>>8);
				w -= 3;
				do
				{
					((uint32_t *)(void *)dp)[0] = a;
					((uint32_t *)(void *)dp)[1] = b;
					((uint32_t *)(void *)dp)[2] = c;
					((uint32_t *)(void *)dp)[3] = d;
					((uint32_t *)(void *)dp)[4] = e;
					dp += 20;
					w -= 4;
				}
				while (w > 0);
			}
			w += 3;
			if (w == 0)
				return;
		}
#endif
		do
		{
			dp[0] = color[0];
			dp[1] = color[1];
			dp[2] = color[2];
			dp[3] = color[3];
			dp[4] = 255;
			dp += 5;
		}
		while (--w);
	}
	else
	{
		do
		{
			dp[0] = FZ_BLEND(color[0], dp[0], sa);
			dp[1] = FZ_BLEND(color[1], dp[1], sa);
			dp[2] = FZ_BLEND(color[2], dp[2], sa);
			dp[3] = FZ_BLEND(color[3], dp[3], sa);
			dp[4] = FZ_BLEND(255, dp[5], sa);
			dp += 5;
		}
		while (--w);
	}
}

static fz_forceinline void
template_solid_color_N_256(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	int k;
	int n1 = n - da;
	if (n == 3 && da == 0 && w >= 7)
	{
		union {uint32_t w[3]; byte b[12];} u;

		u.b[0] = u.b[3] = u.b[6] = u.b[9] = color[0];
		u.b[1] = u.b[4] = u.b[7] = u.b[10] = color[1];
		u.b[2] = u.b[5] = u.b[8] = u.b[11] = color[2];

		switch (((intptr_t)dp) & 3)
		{
		case 3:
			*dp++ = color[0];
			*(uint32_t *)dp = u.w[1];
			dp += 4;
			*(uint32_t *)dp = u.w[2];
			dp += 4;
			w -= 3;
			break;
		case 2:
			*dp++ = color[0];
			*dp++ = color[1];
			*(uint32_t *)dp = u.w[2];
			dp += 4;
			w -= 2;
			break;
		case 1:
			*dp++ = color[0];
			*dp++ = color[1];
			*dp++ = color[2];
			w -= 1;
			break;
		}
		w -= 4;
		do
		{
			*(uint32_t *)dp = u.w[0];
			dp += 4;
			*(uint32_t *)dp = u.w[1];
			dp += 4;
			*(uint32_t *)dp = u.w[2];
			dp += 4;
			w -= 4;
		}
		while (w > 0);
		w += 4;
		if (w == 0)
			return;
	}
	do
	{
		dp[0] = color[0];
		if (n1 > 1)
			dp[1] = color[1];
		if (n1 > 2)
			dp[2] = color[2];
		for (k = 3; k < n1; k++)
			dp[k] = color[k];
		if (da)
			dp[n1] = 255;
		dp += n;
	}
	while (--w);
}

static fz_forceinline void
template_solid_color_N_256_op(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	int k;
	int n1 = n - da;
	do
	{
		if (fz_overprint_component(eop, 0))
			dp[0] = color[0];
		if (n1 > 1)
			if (fz_overprint_component(eop, 1))
				dp[1] = color[1];
		if (n1 > 2)
			if (fz_overprint_component(eop, 2))
				dp[2] = color[2];
		for (k = 3; k < n1; k++)
			if (fz_overprint_component(eop, k))
				dp[k] = color[k];
		if (da)
			dp[n1] = 255;
		dp += n;
	}
	while (--w);
}

static fz_forceinline void
template_solid_color_N_sa(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, int sa)
{
	int k;
	int n1 = n - da;
	do
	{
		for (k = 0; k < n1; k++)
			dp[k] = FZ_BLEND(color[k], dp[k], sa);
		if (da)
			dp[k] = FZ_BLEND(255, dp[k], sa);
		dp += n;
	}
	while (--w);
}

static fz_forceinline void
template_solid_color_N_sa_op(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, int sa, const fz_overprint * FZ_RESTRICT eop)
{
	int k;
	int n1 = n - da;
	do
	{
		for (k = 0; k < n1; k++)
			if (fz_overprint_component(eop, k))
				dp[k] = FZ_BLEND(color[k], dp[k], sa);
		if (da)
			dp[k] = FZ_BLEND(255, dp[k], sa);
		dp += n;
	}
	while (--w);
}

#if FZ_PLOTTERS_N
static fz_forceinline void
template_solid_color_N_general(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, int sa)
{
	int k;
	int n1 = n - da;
	if (sa == 256)
	{
		do
		{
			dp[0] = color[0];
			if (n1 > 1)
				dp[1] = color[1];
			if (n1 > 2)
				dp[2] = color[2];
			for (k = 3; k < n1; k++)
				dp[k] = color[k];
			if (da)
				dp[n1] = 255;
			dp += n;
		}
		while (--w);
	}
	else
	{
		do
		{
			for (k = 0; k < n1; k++)
				dp[k] = FZ_BLEND(color[k], dp[k], sa);
			if (da)
				dp[k] = FZ_BLEND(255, dp[k], sa);
			dp += n;
		}
		while (--w);
	}
}

static fz_forceinline void
template_solid_color_N_general_op(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, int sa, const fz_overprint * FZ_RESTRICT eop)
{
	int k;
	int n1 = n - da;
	if (sa == 256)
	{
		do
		{
			if (fz_overprint_component(eop, 0))
				dp[0] = color[0];
			if (n1 > 1)
				if (fz_overprint_component(eop, 1))
					dp[1] = color[1];
			if (n1 > 2)
				if (fz_overprint_component(eop, 2))
					dp[2] = color[2];
			for (k = 3; k < n1; k++)
				if (fz_overprint_component(eop, k))
					dp[k] = color[k];
			if (da)
				dp[n1] = 255;
			dp += n;
		}
		while (--w);
	}
	else
	{
		do
		{
			for (k = 0; k < n1; k++)
				if (fz_overprint_component(eop, k))
					dp[k] = FZ_BLEND(color[k], dp[k], sa);
			if (da)
				dp[k] = FZ_BLEND(255, dp[k], sa);
			dp += n;
		}
		while (--w);
	}
}
#endif

static fz_forceinline void
template_solid_color_0_da(byte * FZ_RESTRICT dp, int w, int sa)
{
	if (sa == 256)
	{
		memset(dp, 255, w);
	}
	else
	{
		do
		{
			*dp = FZ_BLEND(255, *dp, sa);
			dp++;
		}
		while (--w);
	}
}

#if FZ_PLOTTERS_G
static void paint_solid_color_1_alpha(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_sa(dp, 1, w, color, 0, FZ_EXPAND(color[1]));
}

static void paint_solid_color_1(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_256(dp, 1, w, color, 0);
}

static void paint_solid_color_1_da(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_1_da(dp, 2, w, color, 1);
}
#endif /* FZ_PLOTTERS_G */

static void paint_solid_color_0_da(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_0_da(dp, w, 256);
}

#if FZ_PLOTTERS_RGB
static void paint_solid_color_3_alpha(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_sa(dp, 3, w, color, 0, FZ_EXPAND(color[3]));
}

static void paint_solid_color_3(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_256(dp, 3, w, color, 0);
}

static void paint_solid_color_3_da(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_3_da(dp, 4, w, color, 1);
}
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
static void paint_solid_color_4_alpha(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_sa(dp, 4, w, color, 0, FZ_EXPAND(color[4]));
}

static void paint_solid_color_4(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_256(dp, 4, w, color, 0);
}

static void paint_solid_color_4_da(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_4_da(dp, 5, w, color, 1);
}
#endif /* FZ_PLOTTERS_CMYK */

#if FZ_PLOTTERS_N
static void paint_solid_color_N_alpha(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_sa(dp, n, w, color, 0, FZ_EXPAND(color[n]));
}

static void paint_solid_color_N(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_256(dp, n, w, color, 0);
}

static void paint_solid_color_N_da(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_general(dp, n, w, color, 1, FZ_EXPAND(color[n-1]));
}
#endif /* FZ_PLOTTERS_N */

#ifdef FZ_ENABLE_SPOT_RENDERING
static void paint_solid_color_N_alpha_op(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_sa_op(dp, n, w, color, 0, FZ_EXPAND(color[n]), eop);
}

static void paint_solid_color_N_op(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_256_op(dp, n, w, color, 0, eop);
}

static void paint_solid_color_N_da_op(byte * FZ_RESTRICT dp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_solid_color_N_general_op(dp, n, w, color, 1, FZ_EXPAND(color[n-1]), eop);
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

fz_solid_color_painter_t *
fz_get_solid_color_painter(int n, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
#if FZ_ENABLE_SPOT_RENDERING
	if (fz_overprint_required(eop))
	{
		if (da)
			return paint_solid_color_N_da_op;
		else if (color[n] == 255)
			return paint_solid_color_N_op;
		else
			return paint_solid_color_N_alpha_op;
	}
#endif /* FZ_ENABLE_SPOT_RENDERING */
	switch (n-da)
	{
		case 0:
			return paint_solid_color_0_da;
#if FZ_PLOTTERS_G
		case 1:
			if (da)
				return paint_solid_color_1_da;
			else if (color[1] == 255)
				return paint_solid_color_1;
			else
				return paint_solid_color_1_alpha;
#endif /* FZ_PLOTTERS_G */
#if FZ_PLOTTERS_RGB
		case 3:
			if (da)
				return paint_solid_color_3_da;
			else if (color[3] == 255)
				return paint_solid_color_3;
			else
				return paint_solid_color_3_alpha;
#endif /* FZ_PLOTTERS_RGB */
#if FZ_PLOTTERS_CMYK
		case 4:
			if (da)
				return paint_solid_color_4_da;
			else if (color[4] == 255)
				return paint_solid_color_4;
			else
				return paint_solid_color_4_alpha;
#endif /* FZ_PLOTTERS_CMYK */
		default:
#if FZ_PLOTTERS_N
			if (da)
				return paint_solid_color_N_da;
			else if (color[n] == 255)
				return paint_solid_color_N;
			else
				return paint_solid_color_N_alpha;
#else
			return NULL;
#endif /* FZ_PLOTTERS_N */
	}
}

/* Blend a non-premultiplied color in mask over destination */

static fz_forceinline void
template_span_with_color_1_da_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	int g = color[0];
	do
	{
		int ma = *mp++;
		ma = FZ_EXPAND(ma);
		if (ma == 256)
		{
			dp[0] = g;
			dp[1] = 255;
		}
		else if (ma != 0)
		{
			dp[0] = FZ_BLEND(g, dp[0], ma);
			dp[1] = FZ_BLEND(255, dp[1], ma);
		}
		dp += 2;
	}
	while (--w);
}

static fz_forceinline void
template_span_with_color_1_da_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	int sa = FZ_EXPAND(color[1]);
	int g = color[0];
	do
	{
		int ma = *mp++;
		ma = FZ_EXPAND(ma);
		if (ma != 0)
		{
			ma = FZ_COMBINE(ma, sa);
			dp[0] = FZ_BLEND(g, dp[0], ma);
			dp[1] = FZ_BLEND(255, dp[1], ma);
		}
		dp += 2;
	}
	while (--w);
}

static fz_forceinline void
template_span_with_color_3_da_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	unsigned int rgba = *((const unsigned int *)color);
	unsigned int mask, rb, ga;
	if (isbigendian())
		rgba |= 0x000000FF;
	else
		rgba |= 0xFF000000;
	mask = 0xFF00FF00;
	rb = rgba & (mask>>8);
	ga = (rgba & mask)>>8;
	do
	{
		unsigned int ma = *mp++;
		dp += 4;
		ma = FZ_EXPAND(ma);
		if (ma == 256)
		{
			((unsigned int *)dp)[-1] = rgba;
		}
		else if (ma != 0)
		{
			unsigned int RGBA = ((unsigned int *)dp)[-1];
			unsigned int RB = (RGBA<<8) & mask;
			unsigned int GA = RGBA & mask;
			RB += (rb-(RB>>8))*ma;
			GA += (ga-(GA>>8))*ma;
			RB &= mask;
			GA &= mask;
			((unsigned int *)dp)[-1] = (RB>>8) | GA;
		}
	}
	while (--w);
}

static fz_forceinline void
template_span_with_color_3_da_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	unsigned int rgba = *((const unsigned int *)color);
	unsigned int mask, rb, ga;
	int sa = FZ_EXPAND(color[3]);
	if (isbigendian())
		rgba |= 0x000000FF;
	else
		rgba |= 0xFF000000;
	mask = 0xFF00FF00;
	rb = rgba & (mask>>8);
	ga = (rgba & mask)>>8;
	do
	{
		unsigned int ma = *mp++;
		ma = FZ_COMBINE(FZ_EXPAND(ma), sa);
		dp += 4;
		if (ma != 0)
			{
			unsigned int RGBA = ((unsigned int*)dp)[-1];
			unsigned int RB = (RGBA<<8) & mask;
			unsigned int GA = RGBA & mask;
			RB += (rb-(RB>>8))*ma;
			GA += (ga-(GA>>8))*ma;
			RB &= mask;
			GA &= mask;
			((unsigned int *)dp)[-1] = (RB>>8) | GA;
		}
	}
	while (--w);
}

static fz_forceinline void
template_span_with_color_4_da_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	int c = color[0];
	int m = color[1];
	int y = color[2];
	int k = color[3];
	TRACK_FN();
	do
	{
		int ma = *mp++;
		ma = FZ_EXPAND(ma);
		if (ma == 256)
		{
			dp[0] = c;
			dp[1] = m;
			dp[2] = y;
			dp[3] = k;
			dp[4] = 255;
		}
		else if (ma != 0)
		{
			dp[0] = FZ_BLEND(c, dp[0], ma);
			dp[1] = FZ_BLEND(m, dp[1], ma);
			dp[2] = FZ_BLEND(y, dp[2], ma);
			dp[3] = FZ_BLEND(k, dp[3], ma);
			dp[4] = FZ_BLEND(255, dp[4], ma);
		}
		dp += 5;
	}
	while (--w);
}

static fz_forceinline void
template_span_with_color_4_da_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	int sa = FZ_EXPAND(color[4]);
	int c = color[0];
	int m = color[1];
	int y = color[2];
	int k = color[3];
	TRACK_FN();
	do
	{
		int ma = *mp++;
		ma = FZ_EXPAND(ma);
		if (ma != 0)
		{
			ma = FZ_COMBINE(ma, sa);
			dp[0] = FZ_BLEND(c, dp[0], ma);
			dp[1] = FZ_BLEND(m, dp[1], ma);
			dp[2] = FZ_BLEND(y, dp[2], ma);
			dp[3] = FZ_BLEND(k, dp[3], ma);
			dp[4] = FZ_BLEND(255, dp[4], ma);
		}
		dp += 5;
	}
	while (--w);
}

static fz_forceinline void
template_span_with_color_N_general_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	int k;
	int n1 = n - da;
	do
	{
		int ma = *mp++;
		ma = FZ_EXPAND(ma);
		if (ma == 256)
		{
			if (n1 > 0)
				dp[0] = color[0];
			if (n1 > 1)
				dp[1] = color[1];
			if (n1 > 2)
				dp[2] = color[2];
			for (k = 3; k < n1; k++)
				dp[k] = color[k];
			if (da)
				dp[n1] = 255;
		}
		else if (ma != 0)
		{
			if (n1 > 0)
				dp[0] = FZ_BLEND(color[0], dp[0], ma);
			if (n1 > 1)
				dp[1] = FZ_BLEND(color[1], dp[1], ma);
			if (n1 > 2)
				dp[2] = FZ_BLEND(color[2], dp[2], ma);
			for (k = 3; k < n1; k++)
				dp[k] = FZ_BLEND(color[k], dp[k], ma);
			if (da)
				dp[n1] = FZ_BLEND(255, dp[n1], ma);
		}
		dp += n;
	}
	while (--w);
}

static fz_forceinline void
template_span_with_color_N_general_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da)
{
	int k;
	int n1 = n - da;
	int sa = FZ_EXPAND(color[n1]);
	do
	{
		int ma = *mp++;
		ma = FZ_COMBINE(FZ_EXPAND(ma), sa);
		if (n1 > 0)
			dp[0] = FZ_BLEND(color[0], dp[0], ma);
		if (n1 > 1)
			dp[1] = FZ_BLEND(color[1], dp[1], ma);
		if (n1 > 2)
			dp[2] = FZ_BLEND(color[2], dp[2], ma);
		for (k = 3; k < n1; k++)
			dp[k] = FZ_BLEND(color[k], dp[k], ma);
		if (da)
			dp[n1] = FZ_BLEND(255, dp[n1], ma);
		dp += n;
	}
	while (--w);
}

static fz_forceinline void
template_span_with_color_N_general_op_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	int k;
	int n1 = n - da;
	do
	{
		int ma = *mp++;
		ma = FZ_EXPAND(ma);
		if (ma == 256)
		{
			if (n1 > 0)
				if (fz_overprint_component(eop, 0))
					dp[0] = color[0];
			if (n1 > 1)
				if (fz_overprint_component(eop, 1))
					dp[1] = color[1];
			if (n1 > 2)
				if (fz_overprint_component(eop, 2))
					dp[2] = color[2];
			for (k = 3; k < n1; k++)
				if (fz_overprint_component(eop, k))
					dp[k] = color[k];
			if (da)
				dp[n1] = 255;
		}
		else if (ma != 0)
		{
			for (k = 0; k < n1; k++)
				if (fz_overprint_component(eop, k))
					dp[k] = FZ_BLEND(color[k], dp[k], ma);
			if (da)
				dp[n1] = FZ_BLEND(255, dp[k], ma);
		}
		dp += n;
	}
	while (--w);
}

static fz_forceinline void
template_span_with_color_N_general_op_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	int k;
	int n1 = n - da;
	int sa = FZ_EXPAND(color[n1]);
	do
	{
		int ma = *mp++;
		ma = FZ_COMBINE(FZ_EXPAND(ma), sa);
		for (k = 0; k < n1; k++)
			if (fz_overprint_component(eop, k))
				dp[k] = FZ_BLEND(color[k], dp[k], ma);
		if (da)
			dp[k] = FZ_BLEND(255, dp[k], ma);
		dp += n;
	}
	while (--w);
}

static void
paint_span_with_color_0_da_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_solid(dp, mp, 1, w, color, 1);
}

static void
paint_span_with_color_0_da_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_alpha(dp, mp, 1, w, color, 1);
}

static void
paint_span_with_color_1_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_solid(dp, mp, 1, w, color, 0);
}

static void
paint_span_with_color_1_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_alpha(dp, mp, 1, w, color, 0);
}

static void
paint_span_with_color_1_da_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_1_da_solid(dp, mp, 2, w, color, 1);
}

static void
paint_span_with_color_1_da_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_1_da_alpha(dp, mp, 2, w, color, 1);
}

#if FZ_PLOTTERS_RGB
static void
paint_span_with_color_3_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_solid(dp, mp, 3, w, color, 0);
}

static void
paint_span_with_color_3_da_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_3_da_solid(dp, mp, 4, w, color, 1);
}

static void
paint_span_with_color_3_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_alpha(dp, mp, 3, w, color, 0);
}

static void
paint_span_with_color_3_da_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_3_da_alpha(dp, mp, 4, w, color, 1);
}
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
static void
paint_span_with_color_4_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_solid(dp, mp, 4, w, color, 0);
}

static void
paint_span_with_color_4_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_alpha(dp, mp, 4, w, color, 0);
}

static void
paint_span_with_color_4_da_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_4_da_solid(dp, mp, 5, w, color, 1);
}

static void
paint_span_with_color_4_da_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_4_da_alpha(dp, mp, 5, w, color, 1);
}
#endif /* FZ_PLOTTERS_CMYK */

#if FZ_PLOTTERS_N
static void
paint_span_with_color_N_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_solid(dp, mp, n, w, color, 0);
}

static void
paint_span_with_color_N_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_alpha(dp, mp, n, w, color, 0);
}

static void
paint_span_with_color_N_da_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_solid(dp, mp, n, w, color, 1);
}

static void
paint_span_with_color_N_da_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_alpha(dp, mp, n, w, color, 1);
}
#endif /* FZ_PLOTTERS_N */

#ifdef FZ_ENABLE_SPOT_RENDERING
static void
paint_span_with_color_N_op_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_op_solid(dp, mp, n, w, color, 0, eop);
}

static void
paint_span_with_color_N_op_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_op_alpha(dp, mp, n, w, color, 0, eop);
}

static void
paint_span_with_color_N_da_op_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_op_solid(dp, mp, n, w, color, 1, eop);
}

static void
paint_span_with_color_N_da_op_alpha(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT mp, int n, int w, const byte * FZ_RESTRICT color, int da, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_color_N_general_op_alpha(dp, mp, n, w, color, 1, eop);
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

fz_span_color_painter_t *
fz_get_span_color_painter(int n, int da, const byte * FZ_RESTRICT color, const fz_overprint * FZ_RESTRICT eop)
{
	byte alpha = color[n-da];
	if (alpha == 0)
		return NULL;
#if FZ_ENABLE_SPOT_RENDERING
	if (fz_overprint_required(eop))
	{
		if (alpha == 255)
			return da ? paint_span_with_color_N_da_op_solid : paint_span_with_color_N_op_solid;
		else
			return da ? paint_span_with_color_N_da_op_alpha : paint_span_with_color_N_op_alpha;
	}
#endif /* FZ_ENABLE_SPOT_RENDERING */
	switch(n-da)
	{
	case 0:
		if (alpha == 255)
			return da ? paint_span_with_color_0_da_solid : NULL;
		else
			return da ? paint_span_with_color_0_da_alpha : NULL;
	case 1:
		if (alpha == 255)
			return da ? paint_span_with_color_1_da_solid : paint_span_with_color_1_solid;
		else
			return da ? paint_span_with_color_1_da_alpha : paint_span_with_color_1_alpha;
#if FZ_PLOTTERS_RGB
	case 3:
		if (alpha == 255)
			return da ? paint_span_with_color_3_da_solid : paint_span_with_color_3_solid;
		else
			return da ? paint_span_with_color_3_da_alpha : paint_span_with_color_3_alpha;
#endif/* FZ_PLOTTERS_RGB */
#if FZ_PLOTTERS_CMYK
	case 4:
		if (alpha == 255)
			return da ? paint_span_with_color_4_da_solid : paint_span_with_color_4_solid;
		else
			return da ? paint_span_with_color_4_da_alpha : paint_span_with_color_4_alpha;
#endif/* FZ_PLOTTERS_CMYK */
#if FZ_PLOTTERS_N
	default:
		if (alpha == 255)
			return da ? paint_span_with_color_N_da_solid : paint_span_with_color_N_solid;
		else
			return da ? paint_span_with_color_N_da_alpha : paint_span_with_color_N_alpha;
#else
	default: return NULL;
#endif /* FZ_PLOTTERS_N */
	}
}

/* Blend source in mask over destination */

/* FIXME: There is potential for SWAR optimisation here */
static fz_forceinline void
template_span_with_mask_1_general(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, int a, const byte * FZ_RESTRICT mp, int w)
{
	do
	{
		int ma = *mp++;
		ma = FZ_EXPAND(ma);
		if (ma == 0 || (a && sp[1] == 0))
		{
			dp += 1 + a;
			sp += 1 + a;
		}
		else if (ma == 256)
		{
			*dp++ = *sp++;
			if (a)
				*dp++ = *sp++;
		}
		else
		{
			*dp = FZ_BLEND(*sp, *dp, ma);
			sp++; dp++;
			if (a)
			{
				*dp = FZ_BLEND(*sp, *dp, ma);
				sp++; dp++;
			}
		}
	}
	while (--w);
}

static fz_forceinline void
template_span_with_mask_3_general(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, int a, const byte * FZ_RESTRICT mp, int w)
{
	do
	{
		int ma = *mp++;
		ma = FZ_EXPAND(ma);
		if (ma == 0 || (a && sp[3] == 0))
		{
			dp += 3 + a;
			sp += 3 + a;
		}
		else if (ma == 256)
		{
			if (a)
			{
				*(int32_t *)dp = *(int32_t *)sp;
				sp += 4; dp += 4;
			}
			else
			{
				*dp++ = *sp++;
				*dp++ = *sp++;
				*dp++ = *sp++;
			}
		}
		else if (a)
		{
			const uint32_t mask = 0x00ff00ff;
			uint32_t d0 = *(uint32_t *)dp;
			uint32_t d1 = d0>>8;
			uint32_t s0 = *(uint32_t *)sp;
			uint32_t s1 = s0>>8;
			d0 &= mask;
			d1 &= mask;
			s0 &= mask;
			s1 &= mask;
			d0 = (((d0<<8) + (s0-d0)*ma)>>8) & mask;
			d1 = ((d1<<8) + (s1-d1)*ma) & ~mask;
			d0 |= d1;
			assert((d0>>24) >= (d0 & 0xff));
			assert((d0>>24) >= ((d0>>8) & 0xff));
			assert((d0>>24) >= ((d0>>16) & 0xff));
			*(uint32_t *)dp = d0;
			sp += 4;
			dp += 4;
		}
		else
		{
			*dp = FZ_BLEND(*sp, *dp, ma);
			sp++; dp++;
			*dp = FZ_BLEND(*sp, *dp, ma);
			sp++; dp++;
			*dp = FZ_BLEND(*sp, *dp, ma);
			sp++; dp++;
		}
	}
	while (--w);
}

static fz_forceinline void
template_span_with_mask_4_general(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, int a, const byte * FZ_RESTRICT mp, int w)
{
	do
	{
		int ma = *mp++;
		ma = FZ_EXPAND(ma);
		if (ma == 0 || (a && sp[4] == 0))
		{
			dp += 4 + a;
			sp += 4 + a;
		}
		else if (ma == 256)
		{
			if (!a)
			{
				*(uint32_t *)dp = *(uint32_t *)sp;
				dp += 4;
				sp += 4;
			}
			else
			{
				*dp++ = *sp++;
				*dp++ = *sp++;
				*dp++ = *sp++;
				*dp++ = *sp++;
				*dp++ = *sp++;
			}
		}
		else if (a)
		{
			*dp = FZ_BLEND(*sp, *dp, ma);
			sp++; dp++;
			*dp = FZ_BLEND(*sp, *dp, ma);
			sp++; dp++;
			*dp = FZ_BLEND(*sp, *dp, ma);
			sp++; dp++;
			*dp = FZ_BLEND(*sp, *dp, ma);
			sp++; dp++;
			*dp = FZ_BLEND(*sp, *dp, ma);
			sp++; dp++;
		}
		else
		{
			const uint32_t mask = 0x00ff00ff;
			uint32_t d0 = *(uint32_t *)dp;
			uint32_t d1 = d0>>8;
			uint32_t s0 = *(uint32_t *)sp;
			uint32_t s1 = s0>>8;
			sp += 4;
			d0 &= mask;
			d1 &= mask;
			s0 &= mask;
			s1 &= mask;
			d0 = (((d0<<8) + (s0-d0)*ma)>>8) & mask;
			d1 = ((d1<<8) + (s1-d1)*ma) & ~mask;
			d0 |= d1;
			*(uint32_t *)dp = d0;
			dp += 4;
		}
	}
	while (--w);
}

static fz_forceinline void
template_span_with_mask_N_general(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, int a, const byte * FZ_RESTRICT mp, int n, int w)
{
	do
	{
		int ma = *mp++;
		ma = FZ_EXPAND(ma);
		if (ma == 0 || (a && sp[n] == 0))
		{
			dp += n + a;
			sp += n + a;
		}
		else if (ma == 256)
		{
			int k;
			for (k = 0; k < n; k++)
				*dp++ = *sp++;
			if (a)
				*dp++ = *sp++;
		}
		else
		{
			int k;
			for (k = 0; k < n; k++)
			{
				*dp = FZ_BLEND(*sp, *dp, ma);
				sp++; dp++;
			}
			if (a)
			{
				*dp = FZ_BLEND(*sp, *dp, ma);
				sp++; dp++;
			}
		}
	}
	while (--w);
}

static void
paint_span_with_mask_0_a(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, const byte * FZ_RESTRICT mp, int w, int n, int a, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_mask_N_general(dp, sp, 1, mp, 0, w);
}

static void
paint_span_with_mask_1_a(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, const byte * FZ_RESTRICT mp, int w, int n, int a, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_mask_1_general(dp, sp, 1, mp, w);
}

static void
paint_span_with_mask_1(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, const byte * FZ_RESTRICT mp, int w, int n, int a, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_mask_1_general(dp, sp, 0, mp, w);
}

#if FZ_PLOTTERS_RGB
static void
paint_span_with_mask_3_a(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, const byte * FZ_RESTRICT mp, int w, int n, int a, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_mask_3_general(dp, sp, 1, mp, w);
}

static void
paint_span_with_mask_3(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, const byte * FZ_RESTRICT mp, int w, int n, int a, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_mask_3_general(dp, sp, 0, mp, w);
}
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
static void
paint_span_with_mask_4_a(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, const byte * FZ_RESTRICT mp, int w, int n, int a, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_mask_4_general(dp, sp, 1, mp, w);
}

static void
paint_span_with_mask_4(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, const byte * FZ_RESTRICT mp, int w, int n, int a, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_mask_4_general(dp, sp, 0, mp, w);
}
#endif /* FZ_PLOTTERS_CMYK */

#if FZ_PLOTTERS_N
static void
paint_span_with_mask_N_a(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, const byte * FZ_RESTRICT mp, int w, int n, int a, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_mask_N_general(dp, sp, 1, mp, n, w);
}

static void
paint_span_with_mask_N(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, const byte * FZ_RESTRICT mp, int w, int n, int a, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_with_mask_N_general(dp, sp, 0, mp, n, w);
}
#endif /* FZ_PLOTTERS_N */

typedef void (fz_span_mask_painter_t)(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, const byte * FZ_RESTRICT mp, int w, int n, int a, const fz_overprint * FZ_RESTRICT eop);

static fz_span_mask_painter_t *
fz_get_span_mask_painter(int a, int n)
{
	switch(n)
	{
		case 0:
			/* assert(a); */
			return paint_span_with_mask_0_a;
		case 1:
			if (a)
				return paint_span_with_mask_1_a;
			else
				return paint_span_with_mask_1;
#if FZ_PLOTTERS_RGB
		case 3:
			if (a)
				return paint_span_with_mask_3_a;
			else
				return paint_span_with_mask_3;
#endif /* FZ_PLOTTERS_RGB */
#if FZ_PLOTTERS_CMYK
		case 4:
			if (a)
				return paint_span_with_mask_4_a;
			else
				return paint_span_with_mask_4;
#endif /* FZ_PLOTTERS_CMYK */
		default:
		{
#if FZ_PLOTTERS_N
			if (a)
				return paint_span_with_mask_N_a;
			else
				return paint_span_with_mask_N;
#else
			return NULL;
#endif /* FZ_PLOTTERS_N */
		}
	}
}

/* Blend source in constant alpha over destination */

static fz_forceinline void
template_span_1_with_alpha_general(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int w, int alpha)
{
	if (sa)
		alpha = FZ_EXPAND(alpha);
	do
	{
		int masa = (sa ? FZ_COMBINE(sp[1], alpha) : alpha);
		int t = FZ_EXPAND(255-masa);
		*dp = FZ_COMBINE(*sp, alpha) + FZ_COMBINE(*dp, t);
		dp++; sp++;
		if (da)
		{
			*dp = masa + FZ_COMBINE(*dp, t);
			dp++;
		}
		if (sa)
			 sp++;
	}
	while (--w);
}

static fz_forceinline void
template_span_3_with_alpha_general(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int w, int alpha)
{
	if (sa)
		alpha = FZ_EXPAND(alpha);
	do
	{
		int masa = (sa ? FZ_COMBINE(sp[3], alpha) : alpha);
		int t = FZ_EXPAND(255-masa);
		*dp = FZ_COMBINE(*sp, alpha) + FZ_COMBINE(*dp, t);
		sp++; dp++;
		*dp = FZ_COMBINE(*sp, alpha) + FZ_COMBINE(*dp, t);
		sp++; dp++;
		*dp = FZ_COMBINE(*sp, alpha) + FZ_COMBINE(*dp, t);
		sp++; dp++;
		if (da)
		{
			*dp = masa + FZ_COMBINE(*dp, t);
			dp++;
		}
		if (sa)
			sp++;
	}
	while (--w);
}

static fz_forceinline void
template_span_4_with_alpha_general(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int w, int alpha)
{
	if (sa)
		alpha = FZ_EXPAND(alpha);
	do
	{
		int masa = (sa ? FZ_COMBINE(sp[4], alpha) : alpha);
		int t = FZ_EXPAND(255-masa);
		*dp = FZ_COMBINE(*sp, alpha) + FZ_COMBINE(*dp, t);
		sp++; dp++;
		*dp = FZ_COMBINE(*sp, alpha) + FZ_COMBINE(*dp, t);
		sp++; dp++;
		*dp = FZ_COMBINE(*sp, alpha) + FZ_COMBINE(*dp, t);
		sp++; dp++;
		*dp = FZ_COMBINE(*sp, alpha) + FZ_COMBINE(*dp, t);
		sp++; dp++;
		if (da)
		{
			*dp = masa + FZ_COMBINE(*dp, t);
			dp++;
		}
		if (sa)
			sp++;
	}
	while (--w);
}

#if FZ_PLOTTERS_N
static fz_forceinline void
template_span_N_with_alpha_general(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n1, int w, int alpha)
{
	if (sa)
		alpha = FZ_EXPAND(alpha);
	do
	{
		int masa = (sa ? FZ_COMBINE(sp[n1], alpha) : alpha);
		int t = FZ_EXPAND(255-masa);
		int k;
		for (k = 0; k < n1; k++)
		{
			*dp = FZ_COMBINE(*sp, alpha) + FZ_COMBINE(*dp, t);
			sp++; dp++;
		}
		if (da)
		{
			*dp = masa + FZ_COMBINE(*dp, t);
			dp++;
		}
		if (sa)
			sp++;
	}
	while (--w);
}

static fz_forceinline void
template_span_N_with_alpha_general_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n1, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	if (sa)
		alpha = FZ_EXPAND(alpha);
	do
	{
		int masa = (sa ? FZ_COMBINE(sp[n1], alpha) : alpha);
		int t = FZ_EXPAND(255-masa);
		int k;
		for (k = 0; k < n1; k++)
		{
			if (fz_overprint_component(eop, k))
				*dp = FZ_COMBINE(*sp, alpha) + FZ_COMBINE(*dp, t);
			sp++;
			dp++;
		}
		if (da)
		{
			*dp = masa + FZ_COMBINE(*dp, t);
			dp++;
		}
		if (sa)
			sp++;
	}
	while (--w);
}
#endif

/* Blend source over destination */

static fz_forceinline void
template_span_1_general(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int w)
{
	do
	{
		int t = (sa ? FZ_EXPAND(sp[1]): 256);
		if (t == 0)
		{
			dp += 1 + da; sp += 1 + sa;
		}
		else
		{
			t = 256 - t;
			if (t == 0)
			{
				*dp++ = *sp++;
				if (da)
					*dp++ = (sa ? *sp : 255);
				if (sa)
					sp++;
			}
			else
			{
				*dp = *sp + FZ_COMBINE(*dp, t);
				sp++;
				dp++;
				if (da)
				{
					*dp = *sp + FZ_COMBINE(*dp, t);
					dp++;
				}
				sp++;
			}
		}
	}
	while (--w);
}

static fz_forceinline void
template_span_3_general(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int w)
{
	do
	{
		int t = (sa ? FZ_EXPAND(sp[3]) : 256);
		if (t == 0)
		{
			dp += 3 + da; sp += 3 + sa;
		}
		else
		{
			t = 256 - t;
			if (t == 0)
			{
				if (da && sa)
					*(int32_t *)dp = *(const int32_t *)sp;
				else
				{
					dp[0] = sp[0];
					dp[1] = sp[1];
					dp[2] = sp[2];
					if (da)
						dp[3] = 255;
				}
				dp += 3+da; sp += 3+sa;
			}
			else
			{
				/* sa != 0 as t != 0 */
				*dp = *sp++ + FZ_COMBINE(*dp, t);
				dp++;
				*dp = *sp++ + FZ_COMBINE(*dp, t);
				dp++;
				*dp = *sp++ + FZ_COMBINE(*dp, t);
				dp++;
				if (da)
				{
					*dp = *sp + FZ_COMBINE(*dp, t);
					dp++;
				}
				sp++;
			}
		}
	}
	while (--w);
}

static fz_forceinline void
template_span_4_general(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int w)
{
	do
	{
		int t = (sa ? FZ_EXPAND(sp[4]) : 256);
		if (t == 0)
		{
			dp += 4+da; sp += 4+sa;
		}
		else
		{
			t = 256 - t;
			if (t == 0)
			{
				dp[0] = sp[0];
				dp[1] = sp[1];
				dp[2] = sp[2];
				dp[3] = sp[3];
				if (da)
					dp[4] = (sa ? sp[4] : 255);
				dp += 4+da; sp += 4 + sa;
			}
			else
			{
				/* sa != 0 as t != 0 */
				*dp = *sp++ + FZ_COMBINE(*dp, t);
				dp++;
				*dp = *sp++ + FZ_COMBINE(*dp, t);
				dp++;
				*dp = *sp++ + FZ_COMBINE(*dp, t);
				dp++;
				*dp = *sp++ + FZ_COMBINE(*dp, t);
				dp++;
				if (da)
				{
					*dp = *sp + FZ_COMBINE(*dp, t);
					dp++;
				}
				sp++;
			}
		}
	}
	while (--w);
}

#if FZ_PLOTTERS_N
static fz_forceinline void
template_span_N_general(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n1, int w)
{
	do
	{
		int t = (sa ? FZ_EXPAND(sp[n1]) : 256);
		if (t == 0)
		{
			dp += n1 + da; sp += n1 + sa;
		}
		else
		{
			t = 256 - t;
			if (t == 0)
			{
				int k;
				for (k = 0; k < n1; k++)
					*dp++ = *sp++;
				if (da)
					*dp++ = (sa ? *sp : 255);
				if (sa)
					sp++;
			}
			else
			{
				/* sa != 0, as t != 0 */
				int k;
				for (k = 0; k < n1; k++)
				{
					*dp = *sp + FZ_COMBINE(*dp, t);
					sp++;
					dp++;
				}
				if (da)
				{
					*dp = *sp + FZ_COMBINE(*dp, t);
					dp++;
				}
				sp++;
			}
		}
	}
	while (--w);
}

static fz_forceinline void
template_span_N_general_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n1, int w, const fz_overprint * FZ_RESTRICT eop)
{
	do
	{
		int t = (sa ? FZ_EXPAND(sp[n1]) : 256);
		if (t == 0)
		{
			dp += n1 + da; sp += n1 + sa;
		}
		else
		{
			t = 256 - t;
			if (t == 0)
			{
				int k;
				for (k = 0; k < n1; k++)
				{
					if (fz_overprint_component(eop, k))
						*dp = *sp;
					dp++;
					sp++;
				}
				if (da)
					*dp++ = (sa ? *sp : 255);
				if (sa)
					sp++;
			}
			else
			{
				int k;
				/* sa can never be 0 here, as t != 0. */
				for (k = 0; k < n1; k++)
				{
					if (fz_overprint_component(eop, k))
						*dp = *sp + FZ_COMBINE(*dp, t);
					sp++;
					dp++;
				}
				if (da)
				{
					*dp = *sp + FZ_COMBINE(*dp, t);
					dp++;
				}
				sp++;
			}
		}
	}
	while (--w);
}
#endif

static void
paint_span_0_da_sa(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	do
	{
		int s = *sp++;
		int t = FZ_EXPAND(255 - s);
		*dp = s + FZ_COMBINE(*dp, t);
		dp ++;
	}
	while (--w);
}

static void
paint_span_0_da_sa_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	alpha = FZ_EXPAND(alpha);
	do
	{
		int masa = FZ_COMBINE(sp[0], alpha);
		int t = FZ_EXPAND(255-masa);
		*dp = masa + FZ_COMBINE(*dp, t);
		dp++;
		sp++;
	}
	while (--w);
}

static void
paint_span_1_sa(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_1_general(dp, 0, sp, 1, w);
}

static void
paint_span_1_sa_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_1_with_alpha_general(dp, 0, sp, 1, w, alpha);
}

static void
paint_span_1_da_sa(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_1_general(dp, 1, sp, 1, w);
}

static void
paint_span_1_da_sa_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_1_with_alpha_general(dp, 1, sp, 1, w, alpha);
}

#if FZ_PLOTTERS_G
static void
paint_span_1_da(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_1_general(dp, 1, sp, 0, w);
}

static void
paint_span_1_da_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_1_with_alpha_general(dp, 1, sp, 0, w, alpha);
}

static void
paint_span_1(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_1_general(dp, 0, sp, 0, w);
}

static void
paint_span_1_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_1_with_alpha_general(dp, 0, sp, 0, w, alpha);
}
#endif /* FZ_PLOTTERS_G */

#if FZ_PLOTTERS_RGB
static void
paint_span_3_da_sa(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_3_general(dp, 1, sp, 1, w);
}

static void
paint_span_3_da_sa_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_3_with_alpha_general(dp, 1, sp, 1, w, alpha);
}

static void
paint_span_3_da(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_3_general(dp, 1, sp, 0, w);
}

static void
paint_span_3_da_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_3_with_alpha_general(dp, 1, sp, 0, w, alpha);
}

static void
paint_span_3_sa(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_3_general(dp, 0, sp, 1, w);
}

static void
paint_span_3_sa_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_3_with_alpha_general(dp, 0, sp, 1, w, alpha);
}

static void
paint_span_3(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_3_general(dp, 0, sp, 0, w);
}

static void
paint_span_3_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_3_with_alpha_general(dp, 0, sp, 0, w, alpha);
}
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
static void
paint_span_4_da_sa(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_4_general(dp, 1, sp, 1, w);
}

static void
paint_span_4_da_sa_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_4_with_alpha_general(dp, 1, sp, 1, w, alpha);
}

static void
paint_span_4_da(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_4_general(dp, 1, sp, 0, w);
}

static void
paint_span_4_da_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_4_with_alpha_general(dp, 1, sp, 0, w, alpha);
}

static void
paint_span_4_sa(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_4_general(dp, 0, sp, 1, w);
}

static void
paint_span_4_sa_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_4_with_alpha_general(dp, 0, sp, 1, w, alpha);
}

static void
paint_span_4(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_4_general(dp, 0, sp, 0, w);
}

static void
paint_span_4_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_4_with_alpha_general(dp, 0, sp, 0, w, alpha);
}
#endif /* FZ_PLOTTERS_CMYK */

#if FZ_PLOTTERS_N
static void
paint_span_N_da_sa(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_N_general(dp, 1, sp, 1, n, w);
}

static void
paint_span_N_da_sa_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_N_with_alpha_general(dp, 1, sp, 1, n, w, alpha);
}

static void
paint_span_N_da(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_N_general(dp, 1, sp, 0, n, w);
}

static void
paint_span_N_da_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_N_with_alpha_general(dp, 1, sp, 0, n, w, alpha);
}

static void
paint_span_N_sa(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_N_general(dp, 0, sp, 1, n, w);
}

static void
paint_span_N_sa_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_N_with_alpha_general(dp, 0, sp, 1, n, w, alpha);
}

static void
paint_span_N(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_N_general(dp, 0, sp, 0, n, w);
}

static void
paint_span_N_alpha(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_N_with_alpha_general(dp, 0, sp, 0, n, w, alpha);
}
#endif /* FZ_PLOTTERS_N */

#if FZ_ENABLE_SPOT_RENDERING
static void
paint_span_N_general_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_N_general_op(dp, da, sp, sa, n, w, eop);
}

static void
paint_span_N_general_alpha_op(byte * FZ_RESTRICT dp, int da, const byte * FZ_RESTRICT sp, int sa, int n, int w, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
	TRACK_FN();
	template_span_N_with_alpha_general_op(dp, da, sp, sa, n, w, alpha, eop);
}
#endif /* FZ_ENABLE_SPOT_RENDERING */

fz_span_painter_t *
fz_get_span_painter(int da, int sa, int n, int alpha, const fz_overprint * FZ_RESTRICT eop)
{
#if FZ_ENABLE_SPOT_RENDERING
	if (fz_overprint_required(eop))
	{
		if (alpha == 255)
			return paint_span_N_general_op;
		else if (alpha > 0)
			return paint_span_N_general_alpha_op;
		else
			return NULL;
	}
#endif /* FZ_ENABLE_SPOT_RENDERING */
	switch (n)
	{
	case 0:
		if (alpha == 255)
			return paint_span_0_da_sa;
		else if (alpha > 0)
			return paint_span_0_da_sa_alpha;
		break;
	case 1:
		if (sa)
			if (da)
			{
				if (alpha == 255)
					return paint_span_1_da_sa;
				else if (alpha > 0)
					return paint_span_1_da_sa_alpha;
			}
			else
			{
				if (alpha == 255)
					return paint_span_1_sa;
				else if (alpha > 0)
					return paint_span_1_sa_alpha;
			}
		else
#if FZ_PLOTTERS_G
			if (da)
			{
				if (alpha == 255)
					return paint_span_1_da;
				else if (alpha > 0)
					return paint_span_1_da_alpha;
			}
			else
			{
				if (alpha == 255)
					return paint_span_1;
				else if (alpha > 0)
					return paint_span_1_alpha;
			}
#else
			goto fallback;
#endif /* FZ_PLOTTERS_G */
		break;
#if FZ_PLOTTERS_RGB
	case 3:
		if (da)
			if (sa)
			{
				if (alpha == 255)
					return paint_span_3_da_sa;
				else if (alpha > 0)
					return paint_span_3_da_sa_alpha;
			}
			else
			{
				if (alpha == 255)
					return paint_span_3_da;
				else if (alpha > 0)
					return paint_span_3_da_alpha;
			}
		else
			if (sa)
			{
				if (alpha == 255)
					return paint_span_3_sa;
				else if (alpha > 0)
					return paint_span_3_sa_alpha;
			}
			else
			{
				if (alpha == 255)
					return paint_span_3;
				else if (alpha > 0)
					return paint_span_3_alpha;
			}
		break;
#endif /* FZ_PLOTTERS_RGB */
#if FZ_PLOTTERS_CMYK
	case 4:
		if (da)
			if (sa)
			{
				if (alpha == 255)
					return paint_span_4_da_sa;
				else if (alpha > 0)
					return paint_span_4_da_sa_alpha;
			}
			else
			{
				if (alpha == 255)
					return paint_span_4_da;
				else if (alpha > 0)
					return paint_span_4_da_alpha;
			}
		else
			if (sa)
			{
				if (alpha == 255)
					return paint_span_4_sa;
				else if (alpha > 0)
					return paint_span_4_sa_alpha;
			}
			else
			{
				if (alpha == 255)
					return paint_span_4;
				else if (alpha > 0)
					return paint_span_4_alpha;
			}
		break;
#endif /* FZ_PLOTTERS_CMYK */
	default:
	{
#if !FZ_PLOTTERS_G
fallback:{}
#endif /* FZ_PLOTTERS_G */
#if FZ_PLOTTERS_N
		if (da)
			if (sa)
			{
				if (alpha == 255)
					return paint_span_N_da_sa;
				else if (alpha > 0)
					return paint_span_N_da_sa_alpha;
			}
			else
			{
				if (alpha == 255)
					return paint_span_N_da;
				else if (alpha > 0)
					return paint_span_N_da_alpha;
			}
		else
			if (sa)
			{
				if (alpha == 255)
					return paint_span_N_sa;
				else if (alpha > 0)
					return paint_span_N_sa_alpha;
			}
			else
			{
				if (alpha == 255)
					return paint_span_N;
				else if (alpha > 0)
					return paint_span_N_alpha;
			}
#endif /* FZ_PLOTTERS_N */
		break;
	}
	}
	return NULL;
}

/*
 * Pixmap blending functions
 */

void
fz_paint_pixmap_with_bbox(fz_pixmap * FZ_RESTRICT dst, const fz_pixmap * FZ_RESTRICT src, int alpha, fz_irect bbox)
{
	const unsigned char *sp;
	unsigned char *dp;
	int x, y, w, h, n, da, sa;
	fz_span_painter_t *fn;

	assert(dst->n - dst->alpha == src->n - src->alpha);

	if (alpha == 0)
		return;

	bbox = fz_intersect_irect(bbox, fz_pixmap_bbox_no_ctx(dst));
	bbox = fz_intersect_irect(bbox, fz_pixmap_bbox_no_ctx(src));

	x = bbox.x0;
	y = bbox.y0;
	w = fz_irect_width(bbox);
	h = fz_irect_height(bbox);
	if (w == 0 || h == 0)
		return;

	n = src->n;
	sp = src->samples + (y - src->y) * (size_t)src->stride + (x - src->x) * (size_t)src->n;
	sa = src->alpha;
	dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x - dst->x) * (size_t)dst->n;
	da = dst->alpha;

	n -= sa;
	fn = fz_get_span_painter(da, sa, n, alpha, 0);
	if (fn == NULL)
		return;

	while (h--)
	{
		(*fn)(dp, da, sp, sa, n, w, alpha, 0);
		sp += src->stride;
		dp += dst->stride;
	}
}

void
fz_paint_pixmap(fz_pixmap * FZ_RESTRICT dst, const fz_pixmap * FZ_RESTRICT src, int alpha)
{
	const unsigned char *sp;
	unsigned char *dp;
	fz_irect bbox;
	int x, y, w, h, n, da, sa;
	fz_span_painter_t *fn;

	if (alpha == 0)
		return;

	if (dst->n - dst->alpha != src->n - src->alpha)
	{
		// fprintf(stderr, "fz_paint_pixmap - FIXME\n");
		return;
	}
	assert(dst->n - dst->alpha == src->n - src->alpha);

	bbox = fz_intersect_irect(fz_pixmap_bbox_no_ctx(src), fz_pixmap_bbox_no_ctx(dst));
	x = bbox.x0;
	y = bbox.y0;
	w = fz_irect_width(bbox);
	h = fz_irect_height(bbox);
	if (w == 0 || h == 0)
		return;

	n = src->n;
	sp = src->samples + (y - src->y) * (size_t)src->stride + (x - src->x) * (size_t)src->n;
	sa = src->alpha;
	dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x - dst->x) * (size_t)dst->n;
	da = dst->alpha;

	n -= sa;
	fn = fz_get_span_painter(da, sa, n, alpha, 0);
	if (fn == NULL)
		return;

	while (h--)
	{
		(*fn)(dp, da, sp, sa, n, w, alpha, 0);
		sp += src->stride;
		dp += dst->stride;
	}
}

static fz_forceinline void
paint_span_alpha_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, int n, int w)
{
	TRACK_FN();
	sp += n-1;
	do
	{
		int s = *sp;
		int t = FZ_EXPAND(255 - s);
		sp += n;
		*dp = s + FZ_COMBINE(*dp, t);
		dp ++;
	}
	while (--w);
}

static fz_forceinline void
paint_span_alpha_not_solid(byte * FZ_RESTRICT dp, const byte * FZ_RESTRICT sp, int n, int w, int alpha)
{
	TRACK_FN();
	sp += n-1;
	alpha = FZ_EXPAND(alpha);
	do
	{
		int masa = FZ_COMBINE(sp[0], alpha);
		sp += n;
		*dp = FZ_BLEND(*sp, *dp, masa);
		dp++;
	}
	while (--w);
}

void
fz_paint_pixmap_alpha(fz_pixmap * FZ_RESTRICT dst, const fz_pixmap * FZ_RESTRICT src, int alpha)
{
	const unsigned char *sp;
	unsigned char *dp;
	fz_irect bbox;
	int x, y, w, h, n;

	if (alpha == 0)
		return;

	assert(dst->n == 1 && dst->alpha == 1 && src->n >= 1 && src->alpha == 1);

	bbox = fz_intersect_irect(fz_pixmap_bbox_no_ctx(src), fz_pixmap_bbox_no_ctx(dst));
	x = bbox.x0;
	y = bbox.y0;
	w = fz_irect_width(bbox);
	h = fz_irect_height(bbox);
	if (w == 0 || h == 0)
		return;

	n = src->n;
	sp = src->samples + (y - src->y) * (size_t)src->stride + (x - src->x) * (size_t)src->n;
	dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x - dst->x) * (size_t)dst->n;

	if (alpha == 255)
	{
		while (h--)
		{
			paint_span_alpha_solid(dp, sp, n, w);
			sp += src->stride;
			dp += dst->stride;
		}
	}
	else
	{
		while (h--)
		{
			paint_span_alpha_not_solid(dp, sp, n, w, alpha);
			sp += src->stride;
			dp += dst->stride;
		}
	}
}

void
fz_paint_pixmap_with_overprint(fz_pixmap * FZ_RESTRICT dst, const fz_pixmap * FZ_RESTRICT src, const fz_overprint * FZ_RESTRICT eop)
{
	const unsigned char *sp;
	unsigned char *dp;
	fz_irect bbox;
	int x, y, w, h, n, da, sa;
	fz_span_painter_t *fn;

	if (dst->n - dst->alpha != src->n - src->alpha)
	{
		// fprintf(stderr, "fz_paint_pixmap_with_overprint - FIXME\n");
		return;
	}
	assert(dst->n - dst->alpha == src->n - src->alpha);

	bbox = fz_intersect_irect(fz_pixmap_bbox_no_ctx(src), fz_pixmap_bbox_no_ctx(dst));
	x = bbox.x0;
	y = bbox.y0;
	w = fz_irect_width(bbox);
	h = fz_irect_height(bbox);
	if (w == 0 || h == 0)
		return;

	n = src->n;
	sp = src->samples + (y - src->y) * (size_t)src->stride + (x - src->x) * (size_t)src->n;
	sa = src->alpha;
	dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x - dst->x) * (size_t)dst->n;
	da = dst->alpha;

	n -= sa;
	fn = fz_get_span_painter(da, sa, n, 255, eop);
	if (fn == NULL)
		return;

	while (h--)
	{
		(*fn)(dp, da, sp, sa, n, w, 255, eop);
		sp += src->stride;
		dp += dst->stride;
	}
}

void
fz_paint_pixmap_with_mask(fz_pixmap * FZ_RESTRICT dst, const fz_pixmap * FZ_RESTRICT src, const fz_pixmap * FZ_RESTRICT msk)
{
	const unsigned char *sp, *mp;
	unsigned char *dp;
	fz_irect bbox;
	int x, y, w, h, n, sa, da;
	fz_span_mask_painter_t *fn;

	assert(dst->n == src->n);
	assert(msk->n == 1);

	bbox = fz_pixmap_bbox_no_ctx(dst);
	bbox = fz_intersect_irect(bbox, fz_pixmap_bbox_no_ctx(src));
	bbox = fz_intersect_irect(bbox, fz_pixmap_bbox_no_ctx(msk));

	x = bbox.x0;
	y = bbox.y0;
	w = fz_irect_width(bbox);
	h = fz_irect_height(bbox);
	if (w == 0 || h == 0)
		return;

	n = src->n;
	sp = src->samples + (y - src->y) * (size_t)src->stride + (x - src->x) * (size_t)src->n;
	sa = src->alpha;
	mp = msk->samples + (y - msk->y) * (size_t)msk->stride + (x - msk->x) * (size_t)msk->n;
	dp = dst->samples + (y - dst->y) * (size_t)dst->stride + (x - dst->x) * (size_t)dst->n;
	da = dst->alpha;

	/* sa == da, or something has gone very wrong! */
	assert(sa == da);

	n -= sa;
	fn = fz_get_span_mask_painter(da, n);
	if (fn == NULL)
		return;

	while (h--)
	{
		(*fn)(dp, sp, mp, w, n, sa, NULL);
		sp += src->stride;
		dp += dst->stride;
		mp += msk->stride;
	}
}

static inline void
fz_paint_glyph_mask(int span, unsigned char *dp, int da, const fz_glyph *glyph, int w, int h, int skip_x, int skip_y)
{
	while (h--)
	{
		int skip_xx, ww, len, extend;
		const unsigned char *runp;
		unsigned char *ddp = dp;
		int offset = ((const int *)(glyph->data))[skip_y++];
		if (offset >= 0)
		{
			int eol = 0;
			runp = &glyph->data[offset];
			extend = 0;
			ww = w;
			skip_xx = skip_x;
			while (skip_xx)
			{
				int v = *runp++;
				switch (v & 3)
				{
				case 0: /* Extend */
					extend = v>>2;
					len = 0;
					break;
				case 1: /* Transparent */
					len = (v>>2) + 1 + (extend<<6);
					extend = 0;
					if (len > skip_xx)
					{
						len -= skip_xx;
						goto transparent_run;
					}
					break;
				case 2: /* Solid */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
					if (len > skip_xx)
					{
						len -= skip_xx;
						goto solid_run;
					}
					break;
				default: /* Intermediate */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
					if (len > skip_xx)
					{
						runp += skip_xx;
						len -= skip_xx;
						goto intermediate_run;
					}
					runp += len;
					break;
				}
				if (eol)
				{
					ww = 0;
					break;
				}
				skip_xx -= len;
			}
			while (ww > 0)
			{
				int v = *runp++;
				switch(v & 3)
				{
				case 0: /* Extend */
					extend = v>>2;
					break;
				case 1: /* Transparent */
					len = (v>>2) + 1 + (extend<<6);
					extend = 0;
transparent_run:
					if (len > ww)
						len = ww;
					ww -= len;
					ddp += len;
					break;
				case 2: /* Solid */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
solid_run:
					if (len > ww)
						len = ww;
					ww -= len;
					do
					{
						*ddp++ = 0xFF;
					}
					while (--len);
					break;
				default: /* Intermediate */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
intermediate_run:
					if (len > ww)
						len = ww;
					ww -= len;
					do
					{
						int v = *ddp;
						int a = *runp++;
						if (v == 0)
						{
							*ddp++ = a;
						}
						else
						{
							a = FZ_EXPAND(a);
							*ddp = FZ_BLEND(0xFF, v, a);
							ddp++;
						}
					}
					while (--len);
					break;
				}
				if (eol)
					break;
			}
		}
		dp += span;
	}
}

static inline void
fz_paint_glyph_mask_alpha(int span, unsigned char *dp, int da, const fz_glyph *glyph, int w, int h, int skip_x, int skip_y, unsigned char alpha)
{
	while (h--)
	{
		int skip_xx, ww, len, extend;
		const unsigned char *runp;
		unsigned char *ddp = dp;
		int offset = ((const int *)(glyph->data))[skip_y++];
		if (offset >= 0)
		{
			int eol = 0;
			runp = &glyph->data[offset];
			extend = 0;
			ww = w;
			skip_xx = skip_x;
			while (skip_xx)
			{
				int v = *runp++;
				switch (v & 3)
				{
				case 0: /* Extend */
					extend = v>>2;
					len = 0;
					break;
				case 1: /* Transparent */
					len = (v>>2) + 1 + (extend<<6);
					extend = 0;
					if (len > skip_xx)
					{
						len -= skip_xx;
						goto transparent_run;
					}
					break;
				case 2: /* Solid */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
					if (len > skip_xx)
					{
						len -= skip_xx;
						goto solid_run;
					}
					break;
				default: /* Intermediate */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
					if (len > skip_xx)
					{
						runp += skip_xx;
						len -= skip_xx;
						goto intermediate_run;
					}
					runp += len;
					break;
				}
				if (eol)
				{
					ww = 0;
					break;
				}
				skip_xx -= len;
			}
			while (ww > 0)
			{
				int v = *runp++;
				switch(v & 3)
				{
				case 0: /* Extend */
					extend = v>>2;
					break;
				case 1: /* Transparent */
					len = (v>>2) + 1 + (extend<<6);
					extend = 0;
transparent_run:
					if (len > ww)
						len = ww;
					ww -= len;
					ddp += len;
					break;
				case 2: /* Solid */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
solid_run:
					if (len > ww)
						len = ww;
					ww -= len;
					do
					{
						*ddp++ = alpha;
					}
					while (--len);
					break;
				default: /* Intermediate */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
intermediate_run:
					if (len > ww)
						len = ww;
					ww -= len;
					do
					{
						int v = *ddp;
						int a = *runp++;
						if (v == 0)
						{
							*ddp++ = fz_mul255(a, alpha);
						}
						else
						{
							a = FZ_EXPAND(a);
							*ddp = FZ_BLEND(alpha, v, a);
							ddp++;
						}
					}
					while (--len);
					break;
				}
				if (eol)
					break;
			}
		}
		dp += span;
	}
}

#define N 1
#include "paint-glyph.h"

#define ALPHA
#define N 1
#include "paint-glyph.h"

#if FZ_PLOTTERS_G
#define DA
#define N 1
#include "paint-glyph.h"

#define DA
#define ALPHA
#define N 1
#include "paint-glyph.h"
#endif /* FZ_PLOTTERS_G */

#if FZ_PLOTTERS_RGB
#define DA
#define N 3
#include "paint-glyph.h"

#define DA
#define ALPHA
#define N 3
#include "paint-glyph.h"

#define N 3
#include "paint-glyph.h"

#define ALPHA
#define N 3
#include "paint-glyph.h"
#endif /* FZ_PLOTTERS_RGB */

#if FZ_PLOTTERS_CMYK
#define DA
#define N 4
#include "paint-glyph.h"

#define DA
#define ALPHA
#define N 4
#include "paint-glyph.h"

#define ALPHA
#define N 4
#include "paint-glyph.h"

#define N 4
#include "paint-glyph.h"
#endif /* FZ_PLOTTERS_CMYK */

#if FZ_PLOTTERS_N
#define ALPHA
#include "paint-glyph.h"

#define DA
#include "paint-glyph.h"

#define DA
#define ALPHA
#include "paint-glyph.h"

#include "paint-glyph.h"
#endif /* FZ_PLOTTERS_N */

#if FZ_ENABLE_SPOT_RENDERING
#define ALPHA
#define EOP
#include "paint-glyph.h"

#define DA
#define EOP
#include "paint-glyph.h"

#define DA
#define ALPHA
#define EOP
#include "paint-glyph.h"

#define EOP
#include "paint-glyph.h"
#endif /* FZ_ENABLE_SPOT_RENDERING */

static void
fz_paint_glyph_alpha(const unsigned char * FZ_RESTRICT colorbv, int n, int span, unsigned char * FZ_RESTRICT dp, int da, const fz_glyph *glyph, int w, int h, int skip_x, int skip_y, const fz_overprint * FZ_RESTRICT eop)
{
#if FZ_ENABLE_SPOT_RENDERING
	if (fz_overprint_required(eop))
	{
		if (da)
			fz_paint_glyph_alpha_N_da_op(colorbv, n, span, dp, glyph, w, h, skip_x, skip_y, eop);
		else
			fz_paint_glyph_alpha_N_op(colorbv, n, span, dp, glyph, w, h, skip_x, skip_y, eop);
		return;
	}
#endif /* FZ_ENABLE_SPOT_RENDERING */
	switch (n)
	{
	case 1:
		if (da)
#if FZ_PLOTTERS_G
			fz_paint_glyph_alpha_1_da(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
#else
			goto fallback;
#endif /* FZ_PLOTTERS_G */
		else
			fz_paint_glyph_alpha_1(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
		break;
#if FZ_PLOTTERS_RGB
	case 3:
		if (da)
			fz_paint_glyph_alpha_3_da(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
		else
			fz_paint_glyph_alpha_3(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
		break;
#endif /* FZ_PLOTTERS_RGB */
#if FZ_PLOTTERS_CMYK
	case 4:
		if (da)
			fz_paint_glyph_alpha_4_da(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
		else
			fz_paint_glyph_alpha_4(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
		break;
#endif /* FZ_PLOTTERS_CMYK */
	default:
	{
#if !FZ_PLOTTERS_G
fallback:{}
#endif /* !FZ_PLOTTERS_G */
#if FZ_PLOTTERS_N
		if (da)
			fz_paint_glyph_alpha_N_da(colorbv, n, span, dp, glyph, w, h, skip_x, skip_y);
		else
			fz_paint_glyph_alpha_N(colorbv, n, span, dp, glyph, w, h, skip_x, skip_y);
#endif /* FZ_PLOTTERS_N */
		break;
	}
	}
}

static void
fz_paint_glyph_solid(const unsigned char * FZ_RESTRICT colorbv, int n, int span, unsigned char * FZ_RESTRICT dp, int da, const fz_glyph * FZ_RESTRICT glyph, int w, int h, int skip_x, int skip_y, const fz_overprint * FZ_RESTRICT eop)
{
#if FZ_ENABLE_SPOT_RENDERING
	if (fz_overprint_required(eop))
	{
		if (da)
			fz_paint_glyph_solid_N_da_op(colorbv, n, span, dp, glyph, w, h, skip_x, skip_y, eop);
		else
			fz_paint_glyph_solid_N_op(colorbv, n, span, dp, glyph, w, h, skip_x, skip_y, eop);
		return;
	}
#endif /* FZ_ENABLE_SPOT_RENDERING */
	switch (n)
	{
	case 1:
		if (da)
#if FZ_PLOTTERS_G
			fz_paint_glyph_solid_1_da(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
#else
			goto fallback;
#endif /* FZ_PLOTTERS_G */
		else
			fz_paint_glyph_solid_1(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
		break;
#if FZ_PLOTTERS_RGB
	case 3:
		if (da)
			fz_paint_glyph_solid_3_da(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
		else
			fz_paint_glyph_solid_3(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
		break;
#endif /* FZ_PLOTTERS_RGB */
#if FZ_PLOTTERS_CMYK
	case 4:
		if (da)
			fz_paint_glyph_solid_4_da(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
		else
			fz_paint_glyph_solid_4(colorbv, span, dp, glyph, w, h, skip_x, skip_y);
		break;
#endif /* FZ_PLOTTERS_CMYK */
	default:
	{
#if !FZ_PLOTTERS_G
fallback:{}
#endif /* FZ_PLOTTERS_G */
#if FZ_PLOTTERS_N
		if (da)
			fz_paint_glyph_solid_N_da(colorbv, n, span, dp, glyph, w, h, skip_x, skip_y);
		else
			fz_paint_glyph_solid_N(colorbv, n, span, dp, glyph, w, h, skip_x, skip_y);
		break;
#endif /* FZ_PLOTTERS_N */
	}
	}
}

void
fz_paint_glyph(const unsigned char * FZ_RESTRICT colorbv, fz_pixmap * FZ_RESTRICT dst, unsigned char * FZ_RESTRICT dp, const fz_glyph * FZ_RESTRICT glyph, int w, int h, int skip_x, int skip_y, const fz_overprint * FZ_RESTRICT eop)
{
	int n = dst->n - dst->alpha;
	if (dst->colorspace)
	{
		assert(n > 0);
		if (colorbv[n] == 255)
			fz_paint_glyph_solid(colorbv, n, dst->stride, dp, dst->alpha, glyph, w, h, skip_x, skip_y, eop);
		else if (colorbv[n] != 0)
			fz_paint_glyph_alpha(colorbv, n, dst->stride, dp, dst->alpha, glyph, w, h, skip_x, skip_y, eop);
	}
	else
	{
		assert(dst->alpha && dst->n == 1 && dst->colorspace == NULL && !fz_overprint_required(eop));
		if (colorbv == NULL || colorbv[0] == 255)
			fz_paint_glyph_mask(dst->stride, dp, dst->alpha, glyph, w, h, skip_x, skip_y);
		else
			fz_paint_glyph_mask_alpha(dst->stride, dp, dst->alpha, glyph, w, h, skip_x, skip_y, colorbv[0]);
	}
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "draw-imp.h"

#include <math.h>
#include <float.h>
#include <assert.h>

#define MAX_DEPTH 8

/*
	When stroking/filling, we now label the edges as we emit them.

	For filling, we walk the outline of the shape in order, so everything
	is labelled as '0'.

	For stroking, we walk up both sides of the stroke at once; the forward
	side (0), and the reverse side (1). When we get to the top, either
	both sides join back to where they started, or we cap them.

	The start cap is labelled 2, the end cap is labelled 0.

	These labels are ignored for edge based rasterization, but are required
	for edgebuffer based rasterization.

	Consider the following simplified ascii art diagram of a stroke from
	left to right with 3 sections.

	|            0           0           0
	|      +----->-----+----->-----+----->-----+
	|      |                                   |
	|      ^ 2   A           B           C     v 0
	|      |                                   |
	|      +-----<-----+-----<-----+-----<-----+
	|            1           1           1

	Edge 0 is sent in order (the top edge of A then B then C, left to right
	in the above diagram). Edge 1 is sent in reverse order (the bottom edge
	of A then B then C, still left to right in the above diagram, even though
	the sense of the line is right to left).

	Finally any caps required are sent, 0 and 2.

	It would be nicer if we could roll edge 2 into edge 1, but to do that
	we'd need to know in advance if a stroke was closed or not, so we have
	special case code in the edgebuffer based rasterizer to cope with this.
*/

static void
line(fz_context *ctx, fz_rasterizer *rast, fz_matrix ctm, float x0, float y0, float x1, float y1)
{
	float tx0 = ctm.a * x0 + ctm.c * y0 + ctm.e;
	float ty0 = ctm.b * x0 + ctm.d * y0 + ctm.f;
	float tx1 = ctm.a * x1 + ctm.c * y1 + ctm.e;
	float ty1 = ctm.b * x1 + ctm.d * y1 + ctm.f;
	fz_insert_rasterizer(ctx, rast, tx0, ty0, tx1, ty1, 0);
}

static void
bezier(fz_context *ctx, fz_rasterizer *rast, fz_matrix ctm, float flatness,
	float xa, float ya,
	float xb, float yb,
	float xc, float yc,
	float xd, float yd, int depth)
{
	float dmax;
	float xab, yab;
	float xbc, ybc;
	float xcd, ycd;
	float xabc, yabc;
	float xbcd, ybcd;
	float xabcd, yabcd;

	/* termination check */
	dmax = fz_abs(xa - xb);
	dmax = fz_max(dmax, fz_abs(ya - yb));
	dmax = fz_max(dmax, fz_abs(xd - xc));
	dmax = fz_max(dmax, fz_abs(yd - yc));
	if (dmax < flatness || depth >= MAX_DEPTH)
	{
		line(ctx, rast, ctm, xa, ya, xd, yd);
		return;
	}

	xab = xa + xb;
	yab = ya + yb;
	xbc = xb + xc;
	ybc = yb + yc;
	xcd = xc + xd;
	ycd = yc + yd;

	xabc = xab + xbc;
	yabc = yab + ybc;
	xbcd = xbc + xcd;
	ybcd = ybc + ycd;

	xabcd = xabc + xbcd;
	yabcd = yabc + ybcd;

	xab *= 0.5f; yab *= 0.5f;
	/* xbc *= 0.5f; ybc *= 0.5f; */
	xcd *= 0.5f; ycd *= 0.5f;

	xabc *= 0.25f; yabc *= 0.25f;
	xbcd *= 0.25f; ybcd *= 0.25f;

	xabcd *= 0.125f; yabcd *= 0.125f;

	bezier(ctx, rast, ctm, flatness, xa, ya, xab, yab, xabc, yabc, xabcd, yabcd, depth + 1);
	bezier(ctx, rast, ctm, flatness, xabcd, yabcd, xbcd, ybcd, xcd, ycd, xd, yd, depth + 1);
}

static void
quad(fz_context *ctx, fz_rasterizer *rast, fz_matrix ctm, float flatness,
	float xa, float ya,
	float xb, float yb,
	float xc, float yc, int depth)
{
	float dmax;
	float xab, yab;
	float xbc, ybc;
	float xabc, yabc;

	/* termination check */
	dmax = fz_abs(xa - xb);
	dmax = fz_max(dmax, fz_abs(ya - yb));
	dmax = fz_max(dmax, fz_abs(xc - xb));
	dmax = fz_max(dmax, fz_abs(yc - yb));
	if (dmax < flatness || depth >= MAX_DEPTH)
	{
		line(ctx, rast, ctm, xa, ya, xc, yc);
		return;
	}

	xab = xa + xb;
	yab = ya + yb;
	xbc = xb + xc;
	ybc = yb + yc;

	xabc = xab + xbc;
	yabc = yab + ybc;

	xab *= 0.5f; yab *= 0.5f;
	xbc *= 0.5f; ybc *= 0.5f;

	xabc *= 0.25f; yabc *= 0.25f;

	quad(ctx, rast, ctm, flatness, xa, ya, xab, yab, xabc, yabc, depth + 1);
	quad(ctx, rast, ctm, flatness, xabc, yabc, xbc, ybc, xc, yc, depth + 1);
}

typedef struct
{
	fz_rasterizer *rast;
	fz_matrix ctm;
	float flatness;
	fz_point b;
	fz_point c;
}
flatten_arg;

static void
flatten_moveto(fz_context *ctx, void *arg_, float x, float y)
{
	flatten_arg *arg = (flatten_arg *)arg_;

	/* implicit closepath before moveto */
	if (arg->c.x != arg->b.x || arg->c.y != arg->b.y)
		line(ctx, arg->rast, arg->ctm, arg->c.x, arg->c.y, arg->b.x, arg->b.y);
	arg->c.x = arg->b.x = x;
	arg->c.y = arg->b.y = y;

	fz_gap_rasterizer(ctx, arg->rast);
}

static void
flatten_lineto(fz_context *ctx, void *arg_, float x, float y)
{
	flatten_arg *arg = (flatten_arg *)arg_;

	line(ctx, arg->rast, arg->ctm, arg->c.x, arg->c.y, x, y);
	arg->c.x = x;
	arg->c.y = y;
}

static void
flatten_curveto(fz_context *ctx, void *arg_, float x1, float y1, float x2, float y2, float x3, float y3)
{
	flatten_arg *arg = (flatten_arg *)arg_;

	bezier(ctx, arg->rast, arg->ctm, arg->flatness, arg->c.x, arg->c.y, x1, y1, x2, y2, x3, y3, 0);
	arg->c.x = x3;
	arg->c.y = y3;
}

static void
flatten_quadto(fz_context *ctx, void *arg_, float x1, float y1, float x2, float y2)
{
	flatten_arg *arg = (flatten_arg *)arg_;

	quad(ctx, arg->rast, arg->ctm, arg->flatness, arg->c.x, arg->c.y, x1, y1, x2, y2, 0);
	arg->c.x = x2;
	arg->c.y = y2;
}

static void
flatten_close(fz_context *ctx, void *arg_)
{
	flatten_arg *arg = (flatten_arg *)arg_;

	line(ctx, arg->rast, arg->ctm, arg->c.x, arg->c.y, arg->b.x, arg->b.y);
	arg->c.x = arg->b.x;
	arg->c.y = arg->b.y;
}

static void
flatten_rectto(fz_context *ctx, void *arg_, float x0, float y0, float x1, float y1)
{
	flatten_arg *arg = (flatten_arg *)arg_;
	fz_matrix ctm = arg->ctm;

	flatten_moveto(ctx, arg_, x0, y0);

	if (fz_antidropout_rasterizer(ctx, arg->rast))
	{
		/* In the case where we have an axis aligned rectangle, do some
		 * horrid antidropout stuff. */
		if (ctm.b == 0 && ctm.c == 0)
		{
			float tx0 = ctm.a * x0 + ctm.e;
			float ty0 = ctm.d * y0 + ctm.f;
			float tx1 = ctm.a * x1 + ctm.e;
			float ty1 = ctm.d * y1 + ctm.f;
			fz_insert_rasterizer_rect(ctx, arg->rast, tx0, ty0, tx1, ty1);
			return;
		}
		else if (ctm.a == 0 && ctm.d == 0)
		{
			float tx0 = ctm.c * y0 + ctm.e;
			float ty0 = ctm.b * x0 + ctm.f;
			float tx1 = ctm.c * y1 + ctm.e;
			float ty1 = ctm.b * x1 + ctm.f;
			fz_insert_rasterizer_rect(ctx, arg->rast, tx0, ty1, tx1, ty0);
			return;
		}
	}

	flatten_lineto(ctx, arg_, x1, y0);
	flatten_lineto(ctx, arg_, x1, y1);
	flatten_lineto(ctx, arg_, x0, y1);
	flatten_close(ctx, arg_);
}

static const fz_path_walker flatten_proc =
{
	flatten_moveto,
	flatten_lineto,
	flatten_curveto,
	flatten_close,
	flatten_quadto,
	NULL,
	NULL,
	flatten_rectto
};

static int
do_flatten_fill(fz_context *ctx, fz_rasterizer *rast, const fz_path *path, fz_matrix ctm, float flatness)
{
	flatten_arg arg;

	arg.rast = rast;
	arg.ctm = ctm;
	arg.flatness = flatness;
	arg.b.x = arg.b.y = arg.c.x = arg.c.y = 0;

	fz_walk_path(ctx, path, &flatten_proc, &arg);
	if (arg.c.x != arg.b.x || arg.c.y != arg.b.y)
		line(ctx, rast, ctm, arg.c.x, arg.c.y, arg.b.x, arg.b.y);

	fz_gap_rasterizer(ctx, rast);

	return fz_is_empty_irect(fz_bound_rasterizer(ctx, rast));
}

int
fz_flatten_fill_path(fz_context *ctx, fz_rasterizer *rast, const fz_path *path, fz_matrix ctm, float flatness, fz_irect scissor, fz_irect *bbox)
{
	int empty;
	fz_irect local_bbox;
	if (!bbox)
		bbox = &local_bbox;

	if (fz_reset_rasterizer(ctx, rast, scissor))
	{
		empty = do_flatten_fill(ctx, rast, path, ctm, flatness);
		if (empty)
			return *bbox = fz_empty_irect, 1;
		fz_postindex_rasterizer(ctx, rast);
	}

	empty = do_flatten_fill(ctx, rast, path, ctm, flatness);
	if (empty)
		return *bbox = fz_empty_irect, 1;

	*bbox = fz_intersect_irect(scissor, fz_bound_rasterizer(ctx, rast));
	return fz_is_empty_irect(*bbox);
}

typedef struct sctx
{
	fz_rasterizer *rast;
	fz_matrix ctm;
	float flatness;
	const fz_stroke_state *stroke;

	int linejoin;
	float linewidth;
	float miterlimit;
	fz_point beg[2];
	fz_point seg[2];
	int sn;
	int not_just_moves;
	int from_bezier;
	fz_point cur;

	fz_rect rect;
	const float *dash_list;
	float dash_phase;
	int dash_len;
	float dash_total;
	int toggle, cap;
	int offset;
	float phase;
	fz_point dash_cur;
	fz_point dash_beg;

	float dirn_x;
	float dirn_y;
} sctx;

static void
fz_add_line(fz_context *ctx, sctx *s, float x0, float y0, float x1, float y1, int rev)
{
	float tx0 = s->ctm.a * x0 + s->ctm.c * y0 + s->ctm.e;
	float ty0 = s->ctm.b * x0 + s->ctm.d * y0 + s->ctm.f;
	float tx1 = s->ctm.a * x1 + s->ctm.c * y1 + s->ctm.e;
	float ty1 = s->ctm.b * x1 + s->ctm.d * y1 + s->ctm.f;

	fz_insert_rasterizer(ctx, s->rast, tx0, ty0, tx1, ty1, rev);
}

static void
fz_add_horiz_rect(fz_context *ctx, sctx *s, float x0, float y0, float x1, float y1)
{
	if (fz_antidropout_rasterizer(ctx, s->rast)) {
		if (s->ctm.b == 0 && s->ctm.c == 0)
		{
			float tx0 = s->ctm.a * x0 + s->ctm.e;
			float ty0 = s->ctm.d * y0 + s->ctm.f;
			float tx1 = s->ctm.a * x1 + s->ctm.e;
			float ty1 = s->ctm.d * y1 + s->ctm.f;
			fz_insert_rasterizer_rect(ctx, s->rast, tx1, ty1, tx0, ty0);
			return;
		}
		else if (s->ctm.a == 0 && s->ctm.d == 0)
		{
			float tx0 = s->ctm.c * y0 + s->ctm.e;
			float ty0 = s->ctm.b * x0 + s->ctm.f;
			float tx1 = s->ctm.c * y1 + s->ctm.e;
			float ty1 = s->ctm.b * x1 + s->ctm.f;
			fz_insert_rasterizer_rect(ctx, s->rast, tx1, ty0, tx0, ty1);
			return;
		}
	}

	fz_add_line(ctx, s, x0, y0, x1, y0, 0);
	fz_add_line(ctx, s, x1, y1, x0, y1, 1);
}

static void
fz_add_vert_rect(fz_context *ctx, sctx *s, float x0, float y0, float x1, float y1)
{
	if (fz_antidropout_rasterizer(ctx, s->rast))
	{
		if (s->ctm.b == 0 && s->ctm.c == 0)
		{
			float tx0 = s->ctm.a * x0 + s->ctm.e;
			float ty0 = s->ctm.d * y0 + s->ctm.f;
			float tx1 = s->ctm.a * x1 + s->ctm.e;
			float ty1 = s->ctm.d * y1 + s->ctm.f;
			fz_insert_rasterizer_rect(ctx, s->rast, tx0, ty1, tx1, ty0);
			return;
		}
		else if (s->ctm.a == 0 && s->ctm.d == 0)
		{
			float tx0 = s->ctm.c * y0 + s->ctm.e;
			float ty0 = s->ctm.b * x0 + s->ctm.f;
			float tx1 = s->ctm.c * y1 + s->ctm.e;
			float ty1 = s->ctm.b * x1 + s->ctm.f;
			fz_insert_rasterizer_rect(ctx, s->rast, tx0, ty0, tx1, ty1);
			return;
		}
	}

	fz_add_line(ctx, s, x1, y0, x0, y0, 0);
	fz_add_line(ctx, s, x0, y1, x1, y1, 1);
}

static void
fz_add_arc(fz_context *ctx, sctx *s,
	float xc, float yc,
	float x0, float y0,
	float x1, float y1,
	int rev)
{
	float th0, th1, r;
	float theta;
	float ox, oy, nx, ny;
	int n, i;

	r = fabsf(s->linewidth);
	theta = 2 * FZ_SQRT2 * sqrtf(s->flatness / r);
	th0 = atan2f(y0, x0);
	th1 = atan2f(y1, x1);

	if (r > 0)
	{
		if (th0 < th1)
			th0 += FZ_PI * 2;
		n = ceilf((th0 - th1) / theta);
	}
	else
	{
		if (th1 < th0)
			th1 += FZ_PI * 2;
		n = ceilf((th1 - th0) / theta);
	}

	if (rev)
	{
		ox = x1;
		oy = y1;
		for (i = n-1; i > 0; i--)
		{
			theta = th0 + (th1 - th0) * i / n;
			nx = cosf(theta) * r;
			ny = sinf(theta) * r;
			fz_add_line(ctx, s, xc + nx, yc + ny, xc + ox, yc + oy, rev);
			ox = nx;
			oy = ny;
		}

		fz_add_line(ctx, s, xc + x0, yc + y0, xc + ox, yc + oy, rev);
	}
	else
	{
		ox = x0;
		oy = y0;
		for (i = 1; i < n; i++)
		{
			theta = th0 + (th1 - th0) * i / n;
			nx = cosf(theta) * r;
			ny = sinf(theta) * r;
			fz_add_line(ctx, s, xc + ox, yc + oy, xc + nx, yc + ny, rev);
			ox = nx;
			oy = ny;
		}

		fz_add_line(ctx, s, xc + ox, yc + oy, xc + x1, yc + y1, rev);
	}
}

/* FLT_TINY * FLT_TINY is approximately FLT_EPSILON */
#define FLT_TINY 3.4e-4F
static int find_normal_vectors(float dx, float dy, float linewidth, float *dlx, float *dly)
{
	if (dx == 0)
	{
		if (dy < FLT_TINY && dy > - FLT_TINY)
			goto tiny;
		else if (dy > 0)
			*dlx = linewidth;
		else
			*dlx = -linewidth;
		*dly = 0;
	}
	else if (dy == 0)
	{
		if (dx < FLT_TINY && dx > - FLT_TINY)
			goto tiny;
		else if (dx > 0)
			*dly = -linewidth;
		else
			*dly = linewidth;
		*dlx = 0;
	}
	else
	{
		float sq = dx * dx + dy * dy;
		float scale;

		if (sq < FLT_EPSILON)
			goto tiny;
		scale = linewidth / sqrtf(sq);
		*dlx = dy * scale;
		*dly = -dx * scale;
	}
	return 0;
tiny:
	*dlx = 0;
	*dly = 0;
	return 1;
}

static void
fz_add_line_join(fz_context *ctx, sctx *s, float ax, float ay, float bx, float by, float cx, float cy, int join_under)
{
	float miterlimit = s->miterlimit;
	float linewidth = s->linewidth;
	fz_linejoin linejoin = s->linejoin;
	float dx0, dy0;
	float dx1, dy1;
	float dlx0, dly0;
	float dlx1, dly1;
	float dmx, dmy;
	float dmr2;
	float scale;
	float cross;
	int rev = 0;

	dx0 = bx - ax;
	dy0 = by - ay;

	dx1 = cx - bx;
	dy1 = cy - by;

	cross = dx1 * dy0 - dx0 * dy1;
	/* Ensure that cross >= 0 */
	if (cross < 0)
	{
		float tmp;
		tmp = dx1; dx1 = -dx0; dx0 = -tmp;
		tmp = dy1; dy1 = -dy0; dy0 = -tmp;
		cross = -cross;
		rev = !rev;
	}

	if (find_normal_vectors(dx0, dy0, linewidth, &dlx0, &dly0))
		linejoin = FZ_LINEJOIN_BEVEL;

	if (find_normal_vectors(dx1, dy1, linewidth, &dlx1, &dly1))
		linejoin = FZ_LINEJOIN_BEVEL;

	dmx = (dlx0 + dlx1) * 0.5f;
	dmy = (dly0 + dly1) * 0.5f;
	dmr2 = dmx * dmx + dmy * dmy;

	if (cross * cross < FLT_EPSILON && dx0 * dx1 + dy0 * dy1 >= 0)
		linejoin = FZ_LINEJOIN_BEVEL;

	/* XPS miter joins are clipped at miterlength, rather than simply
	 * being converted to bevelled joins. */
	if (linejoin == FZ_LINEJOIN_MITER_XPS)
	{
		if (cross == 0)
			linejoin = FZ_LINEJOIN_BEVEL;
		else if (dmr2 * miterlimit * miterlimit >= linewidth * linewidth)
			linejoin = FZ_LINEJOIN_MITER;
	}
	else if (linejoin == FZ_LINEJOIN_MITER)
		if (dmr2 * miterlimit * miterlimit < linewidth * linewidth)
			linejoin = FZ_LINEJOIN_BEVEL;

	if (join_under)
	{
		fz_add_line(ctx, s, bx + dlx1, by + dly1, bx + dlx0, by + dly0, !rev);
	}
	else if (rev)
	{
		fz_add_line(ctx, s, bx + dlx1, by + dly1, bx, by, 0);
		fz_add_line(ctx, s, bx, by, bx + dlx0, by + dly0, 0);
	}
	else
	{
		fz_add_line(ctx, s, bx, by, bx + dlx0, by + dly0, 1);
		fz_add_line(ctx, s, bx + dlx1, by + dly1, bx, by, 1);
	}

	switch (linejoin)
	{
	case FZ_LINEJOIN_MITER_XPS:
	{
		float k, t0x, t0y, t1x, t1y;

		scale = linewidth * linewidth / dmr2;
		dmx *= scale;
		dmy *= scale;
		k = (scale - linewidth * miterlimit / sqrtf(dmr2)) / (scale - 1);
		t0x = bx - dmx + k * (dmx - dlx0);
		t0y = by - dmy + k * (dmy - dly0);
		t1x = bx - dmx + k * (dmx - dlx1);
		t1y = by - dmy + k * (dmy - dly1);

		if (rev)
		{
			fz_add_line(ctx, s, t1x, t1y, bx - dlx1, by - dly1, 1);
			fz_add_line(ctx, s, t0x, t0y, t1x, t1y, 1);
			fz_add_line(ctx, s, bx - dlx0, by - dly0, t0x, t0y, 1);
		}
		else
		{
			fz_add_line(ctx, s, bx - dlx0, by - dly0, t0x, t0y, 0);
			fz_add_line(ctx, s, t0x, t0y, t1x, t1y, 0);
			fz_add_line(ctx, s, t1x, t1y, bx - dlx1, by - dly1, 0);
		}
		break;
	}
	case FZ_LINEJOIN_MITER:
		scale = linewidth * linewidth / dmr2;
		dmx *= scale;
		dmy *= scale;

		if (rev)
		{
			fz_add_line(ctx, s, bx - dmx, by - dmy, bx - dlx1, by - dly1, 1);
			fz_add_line(ctx, s, bx - dlx0, by - dly0, bx - dmx, by - dmy, 1);
		}
		else
		{
			fz_add_line(ctx, s, bx - dlx0, by - dly0, bx - dmx, by - dmy, 0);
			fz_add_line(ctx, s, bx - dmx, by - dmy, bx - dlx1, by - dly1, 0);
		}
		break;

	case FZ_LINEJOIN_BEVEL:
		fz_add_line(ctx, s, bx - dlx0, by - dly0, bx - dlx1, by - dly1, rev);
		break;

	case FZ_LINEJOIN_ROUND:
		fz_add_arc(ctx, s, bx, by, -dlx0, -dly0, -dlx1, -dly1, rev);
		break;

	default:
		assert("Invalid line join" == NULL);
	}
}

static void
do_linecap(fz_context *ctx, sctx *s, float bx, float by, fz_linecap linecap, int rev, float dlx, float dly)
{
	float flatness = s->flatness;
	float linewidth = s->linewidth;

	switch (linecap)
	{
	case FZ_LINECAP_BUTT:
		fz_add_line(ctx, s, bx - dlx, by - dly, bx + dlx, by + dly, rev);
		break;

	case FZ_LINECAP_ROUND:
	{
		int i;
		int n = ceilf(FZ_PI / (2.0f * FZ_SQRT2 * sqrtf(flatness / linewidth)));
		float ox = bx - dlx;
		float oy = by - dly;
		for (i = 1; i < n; i++)
		{
			float theta = FZ_PI * i / n;
			float cth = cosf(theta);
			float sth = sinf(theta);
			float nx = bx - dlx * cth - dly * sth;
			float ny = by - dly * cth + dlx * sth;
			fz_add_line(ctx, s, ox, oy, nx, ny, rev);
			ox = nx;
			oy = ny;
		}
		fz_add_line(ctx, s, ox, oy, bx + dlx, by + dly, rev);
		break;
	}

	case FZ_LINECAP_SQUARE:
		fz_add_line(ctx, s, bx - dlx, by - dly,
			bx - dlx - dly, by - dly + dlx, rev);
		fz_add_line(ctx, s, bx - dlx - dly, by - dly + dlx,
			bx + dlx - dly, by + dly + dlx, rev);
		fz_add_line(ctx, s, bx + dlx - dly, by + dly + dlx,
			bx + dlx, by + dly, rev);
		break;

	case FZ_LINECAP_TRIANGLE:
	{
		float mx = -dly;
		float my = dlx;
		fz_add_line(ctx, s, bx - dlx, by - dly, bx + mx, by + my, rev);
		fz_add_line(ctx, s, bx + mx, by + my, bx + dlx, by + dly, rev);
		break;
	}

	default:
		assert("Invalid line cap" == NULL);
	}
}

static void
fz_add_line_cap(fz_context *ctx, sctx *s, float ax, float ay, float bx, float by, fz_linecap linecap, int rev)
{
	float linewidth = s->linewidth;
	float dx = bx - ax;
	float dy = by - ay;

	float scale = linewidth / sqrtf(dx * dx + dy * dy);
	float dlx = dy * scale;
	float dly = -dx * scale;

	do_linecap(ctx, s, bx, by, linecap, rev, dlx, dly);
}

static void
fz_add_zero_len_cap(fz_context *ctx, sctx *s, float ax, float ay, fz_linecap linecap, int rev)
{
	float linewidth = s->linewidth;
	float dx = rev ? -s->dirn_x : s->dirn_x;
	float dy = rev ? -s->dirn_y : s->dirn_y;
	float scale, dlx, dly;

	if (dx == 0 && dy == 0)
		return;

	scale = linewidth / sqrtf(dx * dx + dy * dy);
	dlx = dy * scale;
	dly = -dx * scale;

	do_linecap(ctx, s, ax, ay, linecap, rev, dlx, dly);
}

static void
fz_add_line_dot(fz_context *ctx, sctx *s, float ax, float ay)
{
	float flatness = s->flatness;
	float linewidth = s->linewidth;
	int n = ceilf(FZ_PI / (FZ_SQRT2 * sqrtf(flatness / linewidth)));
	float ox = ax - linewidth;
	float oy = ay;
	int i;

	if (n < 3)
		n = 3;
	for (i = 1; i < n; i++)
	{
		float theta = FZ_PI * 2 * i / n;
		float cth = cosf(theta);
		float sth = sinf(theta);
		float nx = ax - cth * linewidth;
		float ny = ay + sth * linewidth;
		fz_add_line(ctx, s, ox, oy, nx, ny, 0);
		ox = nx;
		oy = ny;
	}

	fz_add_line(ctx, s, ox, oy, ax - linewidth, ay, 0);
}

static void
fz_stroke_flush(fz_context *ctx, sctx *s, fz_linecap start_cap, fz_linecap end_cap)
{
	if (s->sn == 1)
	{
		fz_add_line_cap(ctx, s, s->beg[1].x, s->beg[1].y, s->beg[0].x, s->beg[0].y, start_cap, 2);
		fz_add_line_cap(ctx, s, s->seg[0].x, s->seg[0].y, s->seg[1].x, s->seg[1].y, end_cap, 0);
	}
	else if (s->not_just_moves)
	{
		if (s->cap == FZ_LINECAP_ROUND)
		{
			fz_add_line_dot(ctx, s, s->beg[0].x, s->beg[0].y);
		}
		else
		{
			fz_add_zero_len_cap(ctx, s, s->beg[0].x, s->beg[0].y, s->cap, 2);
			fz_add_zero_len_cap(ctx, s, s->beg[0].x, s->beg[0].y, s->cap, 0);
		}
	}

	fz_gap_rasterizer(ctx, s->rast);
}

static void
fz_stroke_moveto(fz_context *ctx, void *s_, float x, float y)
{
	struct sctx *s = (struct sctx *)s_;

	s->seg[0].x = s->beg[0].x = x;
	s->seg[0].y = s->beg[0].y = y;
	s->sn = 0;
	s->not_just_moves = 0;
	s->from_bezier = 0;
	s->dirn_x = 0;
	s->dirn_y = 0;
}

static void
fz_stroke_lineto_aux(fz_context *ctx, sctx *s, float x, float y, int from_bezier, float dirn_x, float dirn_y)
{
	float ox = s->seg[s->sn].x;
	float oy = s->seg[s->sn].y;
	float dx = x - ox;
	float dy = y - oy;
	float dlx, dly;

	s->not_just_moves = 1;

	/* We store the direction (as used for the alignment of caps etc) based on the
	 * direction we are passed in. */
	s->dirn_x = dirn_x;
	s->dirn_y = dirn_y;

	/* We calculate the normal vectors from the delta that we have just moved. */
	if (find_normal_vectors(dx, dy, s->linewidth, &dlx, &dly))
	{
		return;
	}

	if (s->sn == 1)
		fz_add_line_join(ctx, s, s->seg[0].x, s->seg[0].y, ox, oy, x, y, s->from_bezier & from_bezier);

#if 1
	if (0 && dx == 0)
	{
		fz_add_vert_rect(ctx, s, ox - dlx, oy, x + dlx, y);
	}
	else if (dy == 0)
	{
		fz_add_horiz_rect(ctx, s, ox, oy - dly, x, y + dly);
	}
	else
#endif
	{

		fz_add_line(ctx, s, ox - dlx, oy - dly, x - dlx, y - dly, 0);
		fz_add_line(ctx, s, x + dlx, y + dly, ox + dlx, oy + dly, 1);
	}

	if (s->sn)
	{
		s->seg[0] = s->seg[1];
		s->seg[1].x = x;
		s->seg[1].y = y;
	}
	else
	{
		s->seg[1].x = s->beg[1].x = x;
		s->seg[1].y = s->beg[1].y = y;
		s->sn = 1;
	}
	s->from_bezier = from_bezier;
}

static void
fz_stroke_lineto(fz_context *ctx, sctx *s, float x, float y, int from_bezier)
{
	float ox = s->seg[s->sn].x;
	float oy = s->seg[s->sn].y;
	float dx = x - ox;
	float dy = y - oy;
	fz_stroke_lineto_aux(ctx, s, x, y, from_bezier, dx, dy);
}

static void
fz_stroke_closepath(fz_context *ctx, sctx *s)
{
	if (s->sn == 1)
	{
		fz_stroke_lineto(ctx, s, s->beg[0].x, s->beg[0].y, 0);
		/* fz_stroke_lineto will *normally* end up with s->seg[1] being the x,y coords passed in.
		 * As such, the following line should draw a linejoin between the closing segment of this
		 * subpath (seg[0]->seg[1]) == (seg[0]->beg[0]) and the first segment of this subpath
		 * (beg[0]->beg[1]).
		 * In cases where the line was already at an x,y infinitesimally close to s->beg[0],
		 * fz_stroke_lineto may exit without doing any processing. This leaves seg[0]->seg[1]
		 * pointing at the penultimate line segment. Thus this draws a linejoin between that
		 * penultimate segment and the end segment. This is what we want. */
		fz_add_line_join(ctx, s, s->seg[0].x, s->seg[0].y, s->beg[0].x, s->beg[0].y, s->beg[1].x, s->beg[1].y, 0);
	}
	else if (s->not_just_moves && s->cap == FZ_LINECAP_ROUND)
		fz_add_line_dot(ctx, s, s->beg[0].x, s->beg[0].y);

	s->seg[0] = s->beg[0];
	s->sn = 0;
	s->not_just_moves = 0;
	s->from_bezier = 0;
	s->dirn_x = 0;
	s->dirn_y = 0;

	fz_gap_rasterizer(ctx, s->rast);
}

static void
fz_stroke_bezier(fz_context *ctx, struct sctx *s,
	float xa, float ya,
	float xb, float yb,
	float xc, float yc,
	float xd, float yd, int depth)
{
	float dmax;
	float xab, yab;
	float xbc, ybc;
	float xcd, ycd;
	float xabc, yabc;
	float xbcd, ybcd;
	float xabcd, yabcd;

	/* termination check */
	dmax = fz_abs(xa - xb);
	dmax = fz_max(dmax, fz_abs(ya - yb));
	dmax = fz_max(dmax, fz_abs(xd - xc));
	dmax = fz_max(dmax, fz_abs(yd - yc));
	if (dmax < s->flatness || depth >= MAX_DEPTH)
	{
		fz_stroke_lineto(ctx, s, xd, yd, 1);
		return;
	}

	xab = xa + xb;
	yab = ya + yb;
	xbc = xb + xc;
	ybc = yb + yc;
	xcd = xc + xd;
	ycd = yc + yd;

	xabc = xab + xbc;
	yabc = yab + ybc;
	xbcd = xbc + xcd;
	ybcd = ybc + ycd;

	xabcd = xabc + xbcd;
	yabcd = yabc + ybcd;

	xab *= 0.5f; yab *= 0.5f;
	/* xbc *= 0.5f; ybc *= 0.5f; */
	xcd *= 0.5f; ycd *= 0.5f;

	xabc *= 0.25f; yabc *= 0.25f;
	xbcd *= 0.25f; ybcd *= 0.25f;

	xabcd *= 0.125f; yabcd *= 0.125f;

	fz_stroke_bezier(ctx, s, xa, ya, xab, yab, xabc, yabc, xabcd, yabcd, depth + 1);
	fz_stroke_bezier(ctx, s, xabcd, yabcd, xbcd, ybcd, xcd, ycd, xd, yd, depth + 1);
}

static void
fz_stroke_quad(fz_context *ctx, struct sctx *s,
	float xa, float ya,
	float xb, float yb,
	float xc, float yc, int depth)
{
	float dmax;
	float xab, yab;
	float xbc, ybc;
	float xabc, yabc;

	/* termination check */
	dmax = fz_abs(xa - xb);
	dmax = fz_max(dmax, fz_abs(ya - yb));
	dmax = fz_max(dmax, fz_abs(xc - xb));
	dmax = fz_max(dmax, fz_abs(yc - yb));
	if (dmax < s->flatness || depth >= MAX_DEPTH)
	{
		fz_stroke_lineto(ctx, s, xc, yc, 1);
		return;
	}

	xab = xa + xb;
	yab = ya + yb;
	xbc = xb + xc;
	ybc = yb + yc;

	xabc = xab + xbc;
	yabc = yab + ybc;

	xab *= 0.5f; yab *= 0.5f;
	xbc *= 0.5f; ybc *= 0.5f;

	xabc *= 0.25f; yabc *= 0.25f;

	fz_stroke_quad(ctx, s, xa, ya, xab, yab, xabc, yabc, depth + 1);
	fz_stroke_quad(ctx, s, xabc, yabc, xbc, ybc, xc, yc, depth + 1);
}

static void
stroke_moveto(fz_context *ctx, void *s_, float x, float y)
{
	sctx *s = (sctx *)s_;

	fz_stroke_flush(ctx, s, s->stroke->start_cap, s->stroke->end_cap);
	fz_stroke_moveto(ctx, s, x, y);
	s->cur.x = x;
	s->cur.y = y;
}

static void
stroke_lineto(fz_context *ctx, void *s_, float x, float y)
{
	sctx *s = (sctx *)s_;

	fz_stroke_lineto(ctx, s, x, y, 0);
	s->cur.x = x;
	s->cur.y = y;
}

static void
stroke_curveto(fz_context *ctx, void *s_, float x1, float y1, float x2, float y2, float x3, float y3)
{
	sctx *s = (sctx *)s_;

	fz_stroke_bezier(ctx, s, s->cur.x, s->cur.y, x1, y1, x2, y2, x3, y3, 0);
	s->cur.x = x3;
	s->cur.y = y3;
}

static void
stroke_quadto(fz_context *ctx, void *s_, float x1, float y1, float x2, float y2)
{
	sctx *s = (sctx *)s_;

	fz_stroke_quad(ctx, s, s->cur.x, s->cur.y, x1, y1, x2, y2, 0);
	s->cur.x = x2;
	s->cur.y = y2;
}

static void
stroke_close(fz_context *ctx, void *s_)
{
	sctx *s = (sctx *)s_;

	fz_stroke_closepath(ctx, s);
}

static const fz_path_walker stroke_proc =
{
	stroke_moveto,
	stroke_lineto,
	stroke_curveto,
	stroke_close,
	stroke_quadto
};

static void
fz_dash_moveto(fz_context *ctx, struct sctx *s, float x, float y)
{
	s->toggle = 1;
	s->offset = 0;
	s->phase = s->dash_phase;

	while (s->phase > 0 && s->phase >= s->dash_list[s->offset])
	{
		s->toggle = !s->toggle;
		s->phase -= s->dash_list[s->offset];
		s->offset ++;
		if (s->offset == s->dash_len)
			s->offset = 0;
	}

	s->dash_cur.x = x;
	s->dash_cur.y = y;

	if (s->toggle)
	{
		fz_stroke_flush(ctx, s, s->cap, s->stroke->end_cap);
		s->cap = s->stroke->start_cap;
		fz_stroke_moveto(ctx, s, x, y);
	}
}

static void
fz_dash_lineto(fz_context *ctx, struct sctx *s, float bx, float by, int from_bezier)
{
	float dx, dy, d;
	float total, used, ratio, tail;
	float ax, ay;
	float mx, my;
	float old_bx, old_by;
	int n;
	int dash_cap = s->stroke->dash_cap;

	ax = s->dash_cur.x;
	ay = s->dash_cur.y;
	dx = bx - ax;
	dy = by - ay;
	used = 0;
	tail = 0;
	total = sqrtf(dx * dx + dy * dy);

	/* If a is off screen, bring it onto the screen. First
	 * horizontally... */
	if ((d = s->rect.x0 - ax) > 0)
	{
		if (bx < s->rect.x0)
		{
			/* Entirely off screen */
			tail = total;
			old_bx = bx;
			old_by = by;
			goto adjust_for_tail;
		}
		ax = s->rect.x0;	/* d > 0, dx > 0 */
		goto a_moved_horizontally;
	}
	else if (d < 0 && (d = (s->rect.x1 - ax)) < 0)
	{
		if (bx > s->rect.x1)
		{
			/* Entirely off screen */
			tail = total;
			old_bx = bx;
			old_by = by;
			goto adjust_for_tail;
		}
		ax = s->rect.x1;	/* d < 0, dx < 0 */
a_moved_horizontally:	/* d and dx have the same sign */
		ay += dy * d/dx;
		used = total * d/dx;
		total -= used;
		dx = bx - ax;
		dy = by - ay;
	}
	/* Then vertically... */
	if ((d = s->rect.y0 - ay) > 0)
	{
		if (by < s->rect.y0)
		{
			/* Entirely off screen */
			tail = total;
			old_bx = bx;
			old_by = by;
			goto adjust_for_tail;
		}
		ay = s->rect.y0;	/* d > 0, dy > 0 */
		goto a_moved_vertically;
	}
	else if (d < 0 && (d = (s->rect.y1 - ay)) < 0)
	{
		if (by > s->rect.y1)
		{
			/* Entirely off screen */
			tail = total;
			old_bx = bx;
			old_by = by;
			goto adjust_for_tail;
		}
		ay = s->rect.y1;	/* d < 0, dy < 0 */
a_moved_vertically:	/* d and dy have the same sign */
		ax += dx * d/dy;
		d = total * d/dy;
		total -= d;
		used += d;
		dx = bx - ax;
		dy = by - ay;
	}
	if (used != 0.0f)
	{
		/* Update the position in the dash array */
		if (s->toggle)
		{
			fz_stroke_lineto(ctx, s, ax, ay, from_bezier);
		}
		else
		{
			fz_stroke_flush(ctx, s, s->cap, s->stroke->dash_cap);
			s->cap = s->stroke->dash_cap;
			fz_stroke_moveto(ctx, s, ax, ay);
		}
		used += s->phase;
		n = used/s->dash_total;
		used -= n*s->dash_total;
		if (n & s->dash_len & 1)
			s->toggle = !s->toggle;
		while (used >= s->dash_list[s->offset])
		{
			used -= s->dash_list[s->offset];
			s->offset++;
			if (s->offset == s->dash_len)
				s->offset = 0;
			s->toggle = !s->toggle;
		}
		if (s->toggle)
		{
			fz_stroke_lineto(ctx, s, ax, ay, from_bezier);
		}
		else
		{
			fz_stroke_flush(ctx, s, s->cap, s->stroke->dash_cap);
			s->cap = s->stroke->dash_cap;
			fz_stroke_moveto(ctx, s, ax, ay);
		}
		s->phase = used;
		used = 0;
	}

	/* Now if bx is off screen, bring it back */
	if ((d = bx - s->rect.x0) < 0)
	{
		old_bx = bx;
		old_by = by;
		bx = s->rect.x0;	/* d < 0, dx < 0 */
		goto b_moved_horizontally;
	}
	else if (d > 0 && (d = (bx - s->rect.x1)) > 0)
	{
		old_bx = bx;
		old_by = by;
		bx = s->rect.x1;	/* d > 0, dx > 0 */
b_moved_horizontally:	/* d and dx have the same sign */
		by -= dy * d/dx;
		tail = total * d/dx;
		total -= tail;
		dx = bx - ax;
		dy = by - ay;
	}
	/* Then vertically... */
	if ((d = by - s->rect.y0) < 0)
	{
		old_bx = bx;
		old_by = by;
		by = s->rect.y0;	/* d < 0, dy < 0 */
		goto b_moved_vertically;
	}
	else if (d > 0 && (d = (by - s->rect.y1)) > 0)
	{
		float t;
		old_bx = bx;
		old_by = by;
		by = s->rect.y1;	/* d > 0, dy > 0 */
b_moved_vertically:	/* d and dy have the same sign */
		bx -= dx * d/dy;
		t = total * d/dy;
		tail += t;
		total -= t;
		dx = bx - ax;
		dy = by - ay;
	}

	while (total - used > s->dash_list[s->offset] - s->phase)
	{
		used += s->dash_list[s->offset] - s->phase;
		ratio = used / total;
		mx = ax + ratio * dx;
		my = ay + ratio * dy;

		if (s->toggle)
		{
			fz_stroke_lineto_aux(ctx, s, mx, my, from_bezier, dx, dy);
		}
		else
		{
			fz_stroke_flush(ctx, s, s->cap, dash_cap);
			s->cap = dash_cap;
			fz_stroke_moveto(ctx, s, mx, my);
		}

		s->toggle = !s->toggle;
		s->phase = 0;
		s->offset ++;
		if (s->offset == s->dash_len)
			s->offset = 0;
	}

	s->phase += total - used;

	if (tail == 0.0f)
	{
		s->dash_cur.x = bx;
		s->dash_cur.y = by;

		if (s->toggle)
		{
			fz_stroke_lineto_aux(ctx, s, bx, by, from_bezier, dx, dy);
		}
	}
	else
	{
adjust_for_tail:
		s->dash_cur.x = old_bx;
		s->dash_cur.y = old_by;
		/* Update the position in the dash array */
		if (s->toggle)
		{
			fz_stroke_lineto_aux(ctx, s, old_bx, old_by, from_bezier, dx, dy);
		}
		else
		{
			fz_stroke_flush(ctx, s, s->cap, dash_cap);
			s->cap = dash_cap;
			fz_stroke_moveto(ctx, s, old_bx, old_by);
		}
		tail += s->phase;
		n = tail/s->dash_total;
		tail -= n*s->dash_total;
		if (n & s->dash_len & 1)
			s->toggle = !s->toggle;
		while (tail > s->dash_list[s->offset])
		{
			tail -= s->dash_list[s->offset];
			s->offset++;
			if (s->offset == s->dash_len)
				s->offset = 0;
			s->toggle = !s->toggle;
		}
		if (s->toggle)
		{
			fz_stroke_lineto_aux(ctx, s, old_bx, old_by, from_bezier, dx, dy);
		}
		else
		{
			fz_stroke_flush(ctx, s, s->cap, dash_cap);
			s->cap = dash_cap;
			fz_stroke_moveto(ctx, s, old_bx, old_by);
		}
		s->phase = tail;
	}
}

static void
fz_dash_bezier(fz_context *ctx, struct sctx *s,
	float xa, float ya,
	float xb, float yb,
	float xc, float yc,
	float xd, float yd, int depth)
{
	float dmax;
	float xab, yab;
	float xbc, ybc;
	float xcd, ycd;
	float xabc, yabc;
	float xbcd, ybcd;
	float xabcd, yabcd;

	/* termination check */
	dmax = fz_abs(xa - xb);
	dmax = fz_max(dmax, fz_abs(ya - yb));
	dmax = fz_max(dmax, fz_abs(xd - xc));
	dmax = fz_max(dmax, fz_abs(yd - yc));
	if (dmax < s->flatness || depth >= MAX_DEPTH)
	{
		fz_dash_lineto(ctx, s, xd, yd, 1);
		return;
	}

	xab = xa + xb;
	yab = ya + yb;
	xbc = xb + xc;
	ybc = yb + yc;
	xcd = xc + xd;
	ycd = yc + yd;

	xabc = xab + xbc;
	yabc = yab + ybc;
	xbcd = xbc + xcd;
	ybcd = ybc + ycd;

	xabcd = xabc + xbcd;
	yabcd = yabc + ybcd;

	xab *= 0.5f; yab *= 0.5f;
	/* xbc *= 0.5f; ybc *= 0.5f; */
	xcd *= 0.5f; ycd *= 0.5f;

	xabc *= 0.25f; yabc *= 0.25f;
	xbcd *= 0.25f; ybcd *= 0.25f;

	xabcd *= 0.125f; yabcd *= 0.125f;

	fz_dash_bezier(ctx, s, xa, ya, xab, yab, xabc, yabc, xabcd, yabcd, depth + 1);
	fz_dash_bezier(ctx, s, xabcd, yabcd, xbcd, ybcd, xcd, ycd, xd, yd, depth + 1);
}

static void
fz_dash_quad(fz_context *ctx, struct sctx *s,
	float xa, float ya,
	float xb, float yb,
	float xc, float yc, int depth)
{
	float dmax;
	float xab, yab;
	float xbc, ybc;
	float xabc, yabc;

	/* termination check */
	dmax = fz_abs(xa - xb);
	dmax = fz_max(dmax, fz_abs(ya - yb));
	dmax = fz_max(dmax, fz_abs(xc - xb));
	dmax = fz_max(dmax, fz_abs(yc - yb));
	if (dmax < s->flatness || depth >= MAX_DEPTH)
	{
		fz_dash_lineto(ctx, s, xc, yc, 1);
		return;
	}

	xab = xa + xb;
	yab = ya + yb;
	xbc = xb + xc;
	ybc = yb + yc;

	xabc = xab + xbc;
	yabc = yab + ybc;

	xab *= 0.5f; yab *= 0.5f;
	xbc *= 0.5f; ybc *= 0.5f;

	xabc *= 0.25f; yabc *= 0.25f;

	fz_dash_quad(ctx, s, xa, ya, xab, yab, xabc, yabc, depth + 1);
	fz_dash_quad(ctx, s, xabc, yabc, xbc, ybc, xc, yc, depth + 1);
}

static void
dash_moveto(fz_context *ctx, void *s_, float x, float y)
{
	sctx *s = (sctx *)s_;

	fz_dash_moveto(ctx, s, x, y);
	s->dash_beg.x = s->cur.x = x;
	s->dash_beg.y = s->cur.y = y;
}

static void
dash_lineto(fz_context *ctx, void *s_, float x, float y)
{
	sctx *s = (sctx *)s_;

	fz_dash_lineto(ctx, s, x, y, 0);
	s->cur.x = x;
	s->cur.y = y;
}

static void
dash_curveto(fz_context *ctx, void *s_, float x1, float y1, float x2, float y2, float x3, float y3)
{
	sctx *s = (sctx *)s_;

	fz_dash_bezier(ctx, s, s->cur.x, s->cur.y, x1, y1, x2, y2, x3, y3, 0);
	s->cur.x = x3;
	s->cur.y = y3;
}

static void
dash_quadto(fz_context *ctx, void *s_, float x1, float y1, float x2, float y2)
{
	sctx *s = (sctx *)s_;

	fz_dash_quad(ctx, s, s->cur.x, s->cur.y, x1, y1, x2, y2, 0);
	s->cur.x = x2;
	s->cur.y = y2;
}

static void
dash_close(fz_context *ctx, void *s_)
{
	sctx *s = (sctx *)s_;

	fz_dash_lineto(ctx, s, s->dash_beg.x, s->dash_beg.y, 0);
	s->cur.x = s->dash_beg.x;
	s->cur.y = s->dash_beg.y;
}

static const fz_path_walker dash_proc =
{
	dash_moveto,
	dash_lineto,
	dash_curveto,
	dash_close,
	dash_quadto
};

static int
do_flatten_stroke(fz_context *ctx, fz_rasterizer *rast, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, float flatness, float linewidth)
{
	struct sctx s;
	const fz_path_walker *proc = &stroke_proc;

	s.stroke = stroke;
	s.rast = rast;
	s.ctm = ctm;
	s.flatness = flatness;
	s.linejoin = stroke->linejoin;
	s.linewidth = linewidth * 0.5f; /* hairlines use a different value from the path value */
	s.miterlimit = stroke->miterlimit;
	s.sn = 0;
	s.not_just_moves = 0;
	s.toggle = 0;
	s.offset = 0;
	s.phase = 0;
	s.dirn_x = 0;
	s.dirn_y = 0;

	s.cap = stroke->start_cap;

	s.dash_list = NULL;
	s.dash_len = stroke->dash_len;
	if (s.dash_len > 0)
	{
		int i;
		fz_matrix inv;
		float max_expand;
		const float *list = stroke->dash_list;

		s.dash_total = 0;
		for (i = 0; i < s.dash_len; i++)
			s.dash_total += list[i];
		if (s.dash_total == 0)
			return 1;

		s.rect = fz_scissor_rasterizer(ctx, rast);
		if (fz_try_invert_matrix(&inv, ctm))
			return 1;
		s.rect = fz_transform_rect(s.rect, inv);
		s.rect.x0 -= linewidth;
		s.rect.x1 += linewidth;
		s.rect.y0 -= linewidth;
		s.rect.y1 += linewidth;

		max_expand = fz_matrix_max_expansion(ctm);
		if (s.dash_total >= 0.01f && s.dash_total * max_expand >= 0.5f)
		{
			proc = &dash_proc;
			s.dash_phase = fmodf(stroke->dash_phase, s.dash_total);
			s.dash_list = list;
		}
	}

	s.cur.x = s.cur.y = 0;
	fz_walk_path(ctx, path, proc, &s);
	fz_stroke_flush(ctx, &s, s.cap, stroke->end_cap);

	return fz_is_empty_irect(fz_bound_rasterizer(ctx, rast));
}

int
fz_flatten_stroke_path(fz_context *ctx, fz_rasterizer *rast, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, float flatness, float linewidth, fz_irect scissor, fz_irect *bbox)
{
	int empty;
	fz_irect local_bbox;
	if (!bbox)
		bbox = &local_bbox;

	if (fz_reset_rasterizer(ctx, rast, scissor))
	{
		empty = do_flatten_stroke(ctx, rast, path, stroke, ctm, flatness, linewidth);
		if (empty)
			return *bbox = fz_empty_irect, 1;
		fz_postindex_rasterizer(ctx, rast);
	}

	empty = do_flatten_stroke(ctx, rast, path, stroke, ctm, flatness, linewidth);
	if (empty)
		return *bbox = fz_empty_irect, 1;

	*bbox = fz_intersect_irect(scissor, fz_bound_rasterizer(ctx, rast));
	return fz_is_empty_irect(*bbox);
}







mupdf-1.21.1-source/source/fitz/draw-rasterize.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "draw-imp.h"
#include "pixmap-imp.h"

#include <string.h>

void fz_init_aa_context(fz_context *ctx)
{
#ifndef AA_BITS
	ctx->aa.hscale = 17;
	ctx->aa.vscale = 15;
	ctx->aa.scale = 256;
	ctx->aa.bits = 8;
	ctx->aa.text_bits = 8;
#endif
}

int
fz_aa_level(fz_context *ctx)
{
	return fz_aa_bits;
}

int
fz_graphics_aa_level(fz_context *ctx)
{
	return fz_aa_bits;
}

int
fz_text_aa_level(fz_context *ctx)
{
	return fz_aa_text_bits;
}

int
fz_rasterizer_graphics_aa_level(fz_rasterizer *ras)
{
	return fz_rasterizer_aa_bits(ras);
}

int
fz_rasterizer_text_aa_level(fz_rasterizer *ras)
{
	return fz_rasterizer_aa_text_bits(ras);
}

void
fz_set_rasterizer_text_aa_level(fz_context *ctx, fz_aa_context *aa, int level)
{
#ifdef AA_BITS
	if (level != fz_aa_bits)
	{
		if (fz_aa_bits == 10)
			fz_warn(ctx, "Only the Any-part-of-a-pixel rasterizer was compiled in");
		else if (fz_aa_bits == 9)
			fz_warn(ctx, "Only the Centre-of-a-pixel rasterizer was compiled in");
		else
			fz_warn(ctx, "Only the %d bit anti-aliasing rasterizer was compiled in", fz_aa_bits);
	}
#else
	if (level > 8)
		aa->text_bits = 0;
	else if (level > 6)
		aa->text_bits = 8;
	else if (level > 4)
		aa->text_bits = 6;
	else if (level > 2)
		aa->text_bits = 4;
	else if (level > 0)
		aa->text_bits = 2;
	else
		aa->text_bits = 0;
#endif
}

void
fz_set_rasterizer_graphics_aa_level(fz_context *ctx, fz_aa_context *aa, int level)
{
#ifdef AA_BITS
	if (level != fz_aa_bits)
	{
		if (fz_aa_bits == 10)
			fz_warn(ctx, "Only the Any-part-of-a-pixel rasterizer was compiled in");
		else if (fz_aa_bits == 9)
			fz_warn(ctx, "Only the Centre-of-a-pixel rasterizer was compiled in");
		else
			fz_warn(ctx, "Only the %d bit anti-aliasing rasterizer was compiled in", fz_aa_bits);
	}
#else
	if (level == 9 || level == 10)
	{
		aa->hscale = 1;
		aa->vscale = 1;
		aa->bits = level;
	}
	else if (level > 6)
	{
		aa->hscale = 17;
		aa->vscale = 15;
		aa->bits = 8;
	}
	else if (level > 4)
	{
		aa->hscale = 8;
		aa->vscale = 8;
		aa->bits = 6;
	}
	else if (level > 2)
	{
		aa->hscale = 5;
		aa->vscale = 3;
		aa->bits = 4;
	}
	else if (level > 0)
	{
		aa->hscale = 2;
		aa->vscale = 2;
		aa->bits = 2;
	}
	else
	{
		aa->hscale = 1;
		aa->vscale = 1;
		aa->bits = 0;
	}
	aa->scale = 0xFF00 / (aa->hscale * aa->vscale);
	fz_set_rasterizer_text_aa_level(ctx, aa, level);
#endif
}

void
fz_set_aa_level(fz_context *ctx, int level)
{
	fz_set_rasterizer_graphics_aa_level(ctx, &ctx->aa, level);
	fz_set_rasterizer_text_aa_level(ctx, &ctx->aa, level);
}

void
fz_set_text_aa_level(fz_context *ctx, int level)
{
	fz_set_rasterizer_text_aa_level(ctx, &ctx->aa, level);
}

void
fz_set_graphics_aa_level(fz_context *ctx, int level)
{
	fz_set_rasterizer_graphics_aa_level(ctx, &ctx->aa, level);
}

void
fz_set_graphics_min_line_width(fz_context *ctx, float min_line_width)
{
	ctx->aa.min_line_width = min_line_width;
}

float
fz_graphics_min_line_width(fz_context *ctx)
{
	return ctx->aa.min_line_width;
}

float
fz_rasterizer_graphics_min_line_width(fz_rasterizer *ras)
{
	return ras->aa.min_line_width;
}

fz_irect
fz_bound_rasterizer(fz_context *ctx, const fz_rasterizer *rast)
{
	fz_irect bbox;
	const int hscale = fz_rasterizer_aa_hscale(rast);
	const int vscale = fz_rasterizer_aa_vscale(rast);

	if (rast->bbox.x1 < rast->bbox.x0 || rast->bbox.y1 < rast->bbox.y0)
	{
		bbox = fz_empty_irect;
	}
	else
	{
		bbox.x0 = fz_idiv(rast->bbox.x0, hscale);
		bbox.y0 = fz_idiv(rast->bbox.y0, vscale);
		bbox.x1 = fz_idiv_up(rast->bbox.x1, hscale);
		bbox.y1 = fz_idiv_up(rast->bbox.y1, vscale);
	}
	return bbox;
}

fz_rect fz_scissor_rasterizer(fz_context *ctx, const fz_rasterizer *rast)
{
	fz_rect r;
	const int hscale = fz_rasterizer_aa_hscale(rast);
	const int vscale = fz_rasterizer_aa_vscale(rast);

	r.x0 = ((float)rast->clip.x0) / hscale;
	r.y0 = ((float)rast->clip.y0) / vscale;
	r.x1 = ((float)rast->clip.x1) / hscale;
	r.y1 = ((float)rast->clip.y1) / vscale;

	return r;
}

static fz_irect fz_clip_rasterizer(fz_context *ctx, const fz_rasterizer *rast)
{
	fz_irect r;
	const int hscale = fz_rasterizer_aa_hscale(rast);
	const int vscale = fz_rasterizer_aa_vscale(rast);

	r.x0 = fz_idiv(rast->clip.x0, hscale);
	r.y0 = fz_idiv(rast->clip.y0, vscale);
	r.x1 = fz_idiv_up(rast->clip.x1, hscale);
	r.y1 = fz_idiv_up(rast->clip.y1, vscale);

	return r;
}

int fz_reset_rasterizer(fz_context *ctx, fz_rasterizer *rast, fz_irect clip)
{
	const int hscale = fz_rasterizer_aa_hscale(rast);
	const int vscale = fz_rasterizer_aa_vscale(rast);

	if (fz_is_infinite_irect(clip))
	{
		rast->clip.x0 = rast->clip.y0 = BBOX_MIN;
		rast->clip.x1 = rast->clip.y1 = BBOX_MAX;
	}
	else {
		rast->clip.x0 = clip.x0 * hscale;
		rast->clip.x1 = clip.x1 * hscale;
		rast->clip.y0 = clip.y0 * vscale;
		rast->clip.y1 = clip.y1 * vscale;
	}

	rast->bbox.x0 = rast->bbox.y0 = BBOX_MAX;
	rast->bbox.x1 = rast->bbox.y1 = BBOX_MIN;

	if (rast->fns.reset)
		return rast->fns.reset(ctx, rast);
	return 0;
}

void *fz_new_rasterizer_of_size(fz_context *ctx, int size, const fz_rasterizer_fns *fns)
{
	fz_rasterizer *rast = fz_calloc(ctx, 1, size);

	rast->fns = *fns;
	rast->clip.x0 = rast->clip.y0 = BBOX_MIN;
	rast->clip.x1 = rast->clip.y1 = BBOX_MAX;

	rast->bbox.x0 = rast->bbox.y0 = BBOX_MAX;
	rast->bbox.x1 = rast->bbox.y1 = BBOX_MIN;

	return rast;
}

fz_rasterizer *fz_new_rasterizer(fz_context *ctx, const fz_aa_context *aa)
{
	fz_rasterizer *r;
	int bits;

#ifdef AA_BITS
	bits = AA_BITS;
#else
	if (aa == NULL)
		aa = &ctx->aa;
	bits = aa->bits;
#endif
	if (bits == 10)
		r = fz_new_edgebuffer(ctx, FZ_EDGEBUFFER_ANY_PART_OF_PIXEL);
	else if (bits == 9)
		r = fz_new_edgebuffer(ctx, FZ_EDGEBUFFER_CENTER_OF_PIXEL);
	else
		r = fz_new_gel(ctx);
#ifndef AA_BITS
	r->aa = *aa;
#endif

	return r;
}

void fz_convert_rasterizer(fz_context *ctx, fz_rasterizer *r, int eofill, fz_pixmap *pix, unsigned char *colorbv, fz_overprint *eop)
{
	fz_irect clip = fz_bound_rasterizer(ctx, r);
	clip = fz_intersect_irect(clip, fz_pixmap_bbox_no_ctx(pix));
	clip = fz_intersect_irect(clip, fz_clip_rasterizer(ctx, r));
	if (!fz_is_empty_irect(clip))
		r->fns.convert(ctx, r, eofill, &clip, pix, colorbv, eop);
}







mupdf-1.21.1-source/source/fitz/draw-scale-simple.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
This code does smooth scaling of a pixmap.

This function returns a new pixmap representing the area starting at (0,0)
given by taking the source pixmap src, scaling it to width w, and height h,
and then positioning it at (frac(x),frac(y)).

This is a cut-down version of draw_scale.c that only copes with filters
that return values strictly in the 0..1 range, and uses bytes for
intermediate results rather than ints.
*/

#include "mupdf/fitz.h"

#include "draw-imp.h"
#include "pixmap-imp.h"

#include <math.h>
#include <string.h>
#include <assert.h>
#include <limits.h>

/* Do we special case handling of single pixel high/wide images? The
 * 'purest' handling is given by not special casing them, but certain
 * files that use such images 'stack' them to give full images. Not
 * special casing them results in then being fainter and giving noticeable
 * rounding errors.
 */
#define SINGLE_PIXEL_SPECIALS

/*
Consider a row of source samples, src, of width src_w, positioned at x,
scaled to width dst_w.

src[i] is centred at: x + (i + 0.5)*dst_w/src_w

Therefore the distance between the centre of the jth output pixel and
the centre of the ith source sample is:

dist[j,i] = j + 0.5 - (x + (i + 0.5)*dst_w/src_w)

When scaling up, therefore:

dst[j] = SUM(filter(dist[j,i]) * src[i])
	(for all ints i)

This can be simplified by noticing that filters are only non zero within
a given filter width (henceforth called W). So:

dst[j] = SUM(filter(dist[j,i]) * src[i])
	(for ints i, s.t. (j*src_w/dst_w)-W < i < (j*src_w/dst_w)+W)

When scaling down, each filtered source sample is stretched to be wider
to avoid aliasing issues. This effectively reduces the distance between
centres.

dst[j] = SUM(filter(dist[j,i] * F) * F * src[i])
	(where F = dst_w/src_w)
	(for ints i, s.t. (j-W)/F < i < (j+W)/F)

*/

typedef struct fz_scale_filter
{
	int width;
	float (*fn)(struct fz_scale_filter *, float);
} fz_scale_filter;

/* Image scale filters */

static float
triangle(fz_scale_filter *filter, float f)
{
	if (f >= 1)
		return 0;
	return 1-f;
}

static float
box(fz_scale_filter *filter, float f)
{
	if (f >= 0.5f)
		return 0;
	return 1;
}

static float
simple(fz_scale_filter *filter, float x)
{
	if (x >= 1)
		return 0;
	return 1 + (2*x - 3)*x*x;
}

fz_scale_filter fz_scale_filter_box = { 1, box };
fz_scale_filter fz_scale_filter_triangle = { 1, triangle };
fz_scale_filter fz_scale_filter_simple = { 1, simple };

/*
We build ourselves a set of tables to contain the precalculated weights
for a given set of scale settings.

The first dst_w entries in index are the index into index of the
sets of weight for each destination pixel.

Each of the sets of weights is a set of values consisting of:
	the minimum source pixel index used for this destination pixel
	the number of weights used for this destination pixel
	the weights themselves

So to calculate dst[i] we do the following:

	weights = &index[index[i]];
	min = *weights++;
	len = *weights++;
	dst[i] = 0;
	while (--len > 0)
		dst[i] += src[min++] * *weights++

in addition, we guarantee that at the end of this process weights will now
point to the weights value for dst pixel i+1.

In the simplest version of this algorithm, we would scale the whole image
horizontally first into a temporary buffer, then scale that temporary
buffer again vertically to give us our result. Using such a simple
algorithm would mean that could use the same style of weights for both
horizontal and vertical scaling.

Unfortunately, this would also require a large temporary buffer,
particularly in the case where we are scaling up.

We therefore modify the algorithm as follows; we scale scanlines from the
source image horizontally into a temporary buffer, until we have all the
contributors for a given output scanline. We then produce that output
scanline from the temporary buffer. In this way we restrict the height
of the temporary buffer to a small fraction of the final size.

Unfortunately, this means that the pseudo code for recombining a
scanline of fully scaled pixels is as follows:

	weights = &index[index[y]];
	min = *weights++;
	len = *weights++;
	for (x=0 to dst_w)
		min2 = min
		len2 = len
		weights2 = weights
		dst[x] = 0;
		while (--len2 > 0)
			dst[x] += temp[x][(min2++) % tmp_buf_height] * *weights2++

i.e. it requires a % operation for every source pixel - this is typically
expensive.

To avoid this, we alter the order in which vertical weights are stored,
so that they are ordered in the same order as the temporary buffer lines
would appear. This simplifies the algorithm to:

	weights = &index[index[y]];
	min = *weights++;
	len = *weights++;
	for (x=0 to dst_w)
		min2 = 0
		len2 = len
		weights2 = weights
		dst[x] = 0;
		while (--len2 > 0)
			dst[x] += temp[i][min2++] * *weights2++

This means that len may be larger than it needs to be (due to the
possible inclusion of a zero weight row or two), but in practise this
is only an increase of 1 or 2 at worst.

We implement this by generating the weights as normal (but ensuring we
leave enough space) and then reordering afterwards.

*/

/* This structure is accessed from ARM code - bear this in mind before
 * altering it! */
typedef struct
{
	int flip;	/* true if outputting reversed */
	int count;	/* number of output pixels we have records for in this table */
	int max_len;	/* Maximum number of weights for any one output pixel */
	int n;		/* number of components (src->n) */
	int new_line;	/* True if no weights for the current output pixel */
	int patch_l;	/* How many output pixels we skip over */
	int index[1];
} fz_weights;

struct fz_scale_cache
{
	int src_w;
	float x;
	float dst_w;
	fz_scale_filter *filter;
	int vertical;
	int dst_w_int;
	int patch_l;
	int patch_r;
	int n;
	int flip;
	fz_weights *weights;
};

static fz_weights *
new_weights(fz_context *ctx, fz_scale_filter *filter, int src_w, float dst_w, int patch_w, int n, int flip, int patch_l)
{
	int max_len;
	fz_weights *weights;

	if (src_w > dst_w)
	{
		/* Scaling down, so there will be a maximum of
		 * 2*filterwidth*src_w/dst_w src pixels
		 * contributing to each dst pixel. */
		max_len = (int)ceilf((2 * filter->width * src_w)/dst_w);
		if (max_len > src_w)
			max_len = src_w;
	}
	else
	{
		/* Scaling up, so there will be a maximum of
		 * 2*filterwidth src pixels contributing to each dst pixel.
		 */
		max_len = 2 * filter->width;
	}
	/* We need the size of the struct,
	 * plus patch_w*sizeof(int) for the index
	 * plus (2+max_len)*sizeof(int) for the weights
	 * plus room for an extra set of weights for reordering.
	 */
	weights = fz_malloc(ctx, sizeof(*weights)+(size_t)(max_len+3)*(patch_w+1)*sizeof(int));
	if (!weights)
		return NULL;
	weights->count = -1;
	weights->max_len = max_len;
	weights->index[0] = patch_w;
	weights->n = n;
	weights->patch_l = patch_l;
	weights->flip = flip;
	return weights;
}

/* j is destination pixel in the patch_l..patch_l+patch_w range */
static void
init_weights(fz_weights *weights, int j)
{
	int index;

	j -= weights->patch_l;
	assert(weights->count == j-1);
	weights->count++;
	weights->new_line = 1;
	if (j == 0)
		index = weights->index[0];
	else
	{
		index = weights->index[j-1];
		index += 2 + weights->index[index+1];
	}
	weights->index[j] = index; /* row pointer */
	weights->index[index] = 0; /* min */
	weights->index[index+1] = 0; /* len */
}

static void
add_weight(fz_weights *weights, int j, int i, fz_scale_filter *filter,
	float x, float F, float G, int src_w, float dst_w)
{
	float dist = j - x + 0.5f - ((i + 0.5f)*dst_w/src_w);
	float f;
	int min, len, index, weight;

	dist *= G;
	if (dist < 0)
		dist = -dist;
	f = filter->fn(filter, dist)*F;
	weight = (int)(256*f+0.5f);

	/* Ensure i is in range */
	if (i < 0 || i >= src_w)
		return;
	if (weight == 0)
	{
		/* We add a fudge factor here to allow for extreme downscales
		 * where all the weights round to 0. Ensure that at least one
		 * (arbitrarily the first one) is non zero. */
		if (weights->new_line && f > 0)
			weight = 1;
		else
			return;
	}

	/* Move j from patch_l...patch_l+patch_w range to 0..patch_w range */
	j -= weights->patch_l;
	if (weights->new_line)
	{
		/* New line */
		weights->new_line = 0;
		index = weights->index[j]; /* row pointer */
		weights->index[index] = i; /* min */
		weights->index[index+1] = 0; /* len */
	}
	index = weights->index[j];
	min = weights->index[index++];
	len = weights->index[index++];
	while (i < min)
	{
		/* This only happens in rare cases, but we need to insert
		 * one earlier. In exceedingly rare cases we may need to
		 * insert more than one earlier. */
		int k;

		for (k = len; k > 0; k--)
		{
			weights->index[index+k] = weights->index[index+k-1];
		}
		weights->index[index] = 0;
		min--;
		len++;
		weights->index[index-2] = min;
		weights->index[index-1] = len;
	}
	if (i-min >= len)
	{
		/* The usual case */
		while (i-min >= ++len)
		{
			weights->index[index+len-1] = 0;
		}
		assert(len-1 == i-min);
		weights->index[index+i-min] = weight;
		weights->index[index-1] = len;
		assert(len <= weights->max_len);
	}
	else
	{
		/* Infrequent case */
		weights->index[index+i-min] += weight;
	}
}

static void
reorder_weights(fz_weights *weights, int j, int src_w)
{
	int idx = weights->index[j - weights->patch_l];
	int min = weights->index[idx++];
	int len = weights->index[idx++];
	int max = weights->max_len;
	int tmp = idx+max;
	int i, off;

	/* Copy into the temporary area */
	memcpy(&weights->index[tmp], &weights->index[idx], sizeof(int)*len);

	/* Pad out if required */
	assert(len <= max);
	assert(min+len <= src_w);
	off = 0;
	if (len < max)
	{
		memset(&weights->index[tmp+len], 0, sizeof(int)*(max-len));
		len = max;
		if (min + len > src_w)
		{
			off = min + len - src_w;
			min = src_w - len;
			weights->index[idx-2] = min;
		}
		weights->index[idx-1] = len;
	}

	/* Copy back into the proper places */
	for (i = 0; i < len; i++)
	{
		weights->index[idx+((min+i+off) % max)] = weights->index[tmp+i];
	}
}

/* Due to rounding and edge effects, the sums for the weights sometimes don't
 * add up to 256. This causes visible rendering effects. Therefore, we take
 * pains to ensure that they 1) never exceed 256, and 2) add up to exactly
 * 256 for all pixels that are completely covered. See bug #691629. */
static void
check_weights(fz_weights *weights, int j, int w, float x, float wf)
{
	int idx, len;
	int sum = 0;
	int max = -256;
	int maxidx = 0;
	int i;

	idx = weights->index[j - weights->patch_l];
	idx++; /* min */
	len = weights->index[idx++];

	for(i=0; i < len; i++)
	{
		int v = weights->index[idx++];
		sum += v;
		if (v > max)
		{
			max = v;
			maxidx = idx;
		}
	}
	/* If we aren't the first or last pixel, OR if the sum is too big
	 * then adjust it. */
	if (((j != 0) && (j != w-1)) || (sum > 256))
		weights->index[maxidx-1] += 256-sum;
	/* Otherwise, if we are the first pixel, and it's fully covered, then
	 * adjust it. */
	else if ((j == 0) && (x < 0.0001f) && (sum != 256))
		weights->index[maxidx-1] += 256-sum;
	/* Finally, if we are the last pixel, and it's fully covered, then
	 * adjust it. */
	else if ((j == w-1) && (w - wf < 0.0001f) && (sum != 256))
		weights->index[maxidx-1] += 256-sum;
}

static fz_weights *
make_weights(fz_context *ctx, int src_w, float x, float dst_w, fz_scale_filter *filter, int vertical, int dst_w_int, int patch_l, int patch_r, int n, int flip, fz_scale_cache *cache)
{
	fz_weights *weights;
	float F, G;
	float window;
	int j;

	if (cache)
	{
		if (cache->src_w == src_w && cache->x == x && cache->dst_w == dst_w &&
			cache->filter == filter && cache->vertical == vertical &&
			cache->dst_w_int == dst_w_int &&
			cache->patch_l == patch_l && cache->patch_r == patch_r &&
			cache->n == n && cache->flip == flip)
		{
			return cache->weights;
		}
		cache->src_w = src_w;
		cache->x = x;
		cache->dst_w = dst_w;
		cache->filter = filter;
		cache->vertical = vertical;
		cache->dst_w_int = dst_w_int;
		cache->patch_l = patch_l;
		cache->patch_r = patch_r;
		cache->n = n;
		cache->flip = flip;
		fz_free(ctx, cache->weights);
		cache->weights = NULL;
	}

	if (dst_w < src_w)
	{
		/* Scaling down */
		F = dst_w / src_w;
		G = 1;
	}
	else
	{
		/* Scaling up */
		F = 1;
		G = src_w / dst_w;
	}
	window = filter->width / F;
	weights	= new_weights(ctx, filter, src_w, dst_w, patch_r-patch_l, n, flip, patch_l);
	if (!weights)
		return NULL;
	for (j = patch_l; j < patch_r; j++)
	{
		/* find the position of the centre of dst[j] in src space */
		float centre = (j - x + 0.5f)*src_w/dst_w - 0.5f;
		int l, r;
		l = ceilf(centre - window);
		r = floorf(centre + window);
		init_weights(weights, j);
		for (; l <= r; l++)
		{
			add_weight(weights, j, l, filter, x, F, G, src_w, dst_w);
		}
		check_weights(weights, j, dst_w_int, x, dst_w);
		if (vertical)
		{
			reorder_weights(weights, j, src_w);
		}
	}
	weights->count++; /* weights->count = dst_w_int now */
	if (cache)
	{
		cache->weights = weights;
	}
	return weights;
}

static void
scale_row_to_temp(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
{
	const int *contrib = &weights->index[weights->index[0]];
	int len, i, j, n;
	const unsigned char *min;
	int tmp[FZ_MAX_COLORS];
	int *t = tmp;

	n = weights->n;
	for (j = 0; j < n; j++)
		tmp[j] = 128;
	if (weights->flip)
	{
		dst += (weights->count-1)*n;
		for (i=weights->count; i > 0; i--)
		{
			min = &src[n * *contrib++];
			len = *contrib++;
			while (len-- > 0)
			{
				for (j = n; j > 0; j--)
					*t++ += *min++ * *contrib;
				t -= n;
				contrib++;
			}
			for (j = n; j > 0; j--)
			{
				*dst++ = (unsigned char)(*t>>8);
				*t++ = 128;
			}
			t -= n;
			dst -= n*2;
		}
	}
	else
	{
		for (i=weights->count; i > 0; i--)
		{
			min = &src[n * *contrib++];
			len = *contrib++;
			while (len-- > 0)
			{
				for (j = n; j > 0; j--)
					*t++ += *min++ * *contrib;
				t -= n;
				contrib++;
			}
			for (j = n; j > 0; j--)
			{
				*dst++ = (unsigned char)(*t>>8);
				*t++ = 128;
			}
			t -= n;
		}
	}
}

#ifdef ARCH_ARM

static void
scale_row_to_temp1(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
__attribute__((naked));

static void
scale_row_to_temp2(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
__attribute__((naked));

static void
scale_row_to_temp3(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
__attribute__((naked));

static void
scale_row_to_temp4(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
__attribute__((naked));

static void
scale_row_from_temp(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights, int width, int n, int row)
__attribute__((naked));

static void
scale_row_from_temp_alpha(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights, int width, int n, int row)
__attribute__((naked));

static void
scale_row_to_temp1(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
{
	asm volatile(
	ENTER_ARM
    ".syntax unified\n"
	"stmfd	r13!,{r4-r7,r9,r14}				\n"
	"@ r0 = dst						\n"
	"@ r1 = src						\n"
	"@ r2 = weights						\n"
	"ldr	r12,[r2],#4		@ r12= flip		\n"
	"ldr	r3, [r2],#20		@ r3 = count r2 = &index\n"
	"ldr	r4, [r2]		@ r4 = index[0]		\n"
	"cmp	r12,#0			@ if (flip)		\n"
	"beq	5f			@ {			\n"
	"add	r2, r2, r4, LSL #2	@ r2 = &index[index[0]] \n"
	"add	r0, r0, r3		@ dst += count		\n"
	"1:							\n"
	"ldr	r4, [r2], #4		@ r4 = *contrib++	\n"
	"ldr	r9, [r2], #4		@ r9 = len = *contrib++	\n"
	"mov	r5, #128		@ r5 = a = 128		\n"
	"add	r4, r1, r4		@ r4 = min = &src[r4]	\n"
	"subs	r9, r9, #1		@ len--			\n"
	"blt	3f			@ while (len >= 0)	\n"
	"2:				@ {			\n"
	"ldrgt	r6, [r2], #4		@ r6 = *contrib++	\n"
	"ldrbgt	r7, [r4], #1		@ r7 = *min++		\n"
	"ldr	r12,[r2], #4		@ r12 = *contrib++	\n"
	"ldrb	r14,[r4], #1		@ r14 = *min++		\n"
	"mlagt	r5, r6, r7, r5		@ g += r6 * r7		\n"
	"subs	r9, r9, #2		@ r9 = len -= 2		\n"
	"mla	r5, r12,r14,r5		@ g += r14 * r12	\n"
	"bge	2b			@ }			\n"
	"3:							\n"
	"mov	r5, r5, lsr #8		@ g >>= 8		\n"
	"strb	r5,[r0, #-1]!		@ *--dst=a		\n"
	"subs	r3, r3, #1		@ i--			\n"
	"bgt	1b			@ 			\n"
	"ldmfd	r13!,{r4-r7,r9,PC}	@ pop, return to thumb	\n"
	"5:"
	"add	r2, r2, r4, LSL #2	@ r2 = &index[index[0]] \n"
	"6:"
	"ldr	r4, [r2], #4		@ r4 = *contrib++	\n"
	"ldr	r9, [r2], #4		@ r9 = len = *contrib++	\n"
	"mov	r5, #128		@ r5 = a = 128		\n"
	"add	r4, r1, r4		@ r4 = min = &src[r4]	\n"
	"subs	r9, r9, #1		@ len--			\n"
	"blt	9f			@ while (len > 0)	\n"
	"7:				@ {			\n"
	"ldrgt	r6, [r2], #4		@ r6 = *contrib++	\n"
	"ldrbgt	r7, [r4], #1		@ r7 = *min++		\n"
	"ldr	r12,[r2], #4		@ r12 = *contrib++	\n"
	"ldrb	r14,[r4], #1		@ r14 = *min++		\n"
	"mlagt	r5, r6,r7,r5		@ a += r6 * r7		\n"
	"subs	r9, r9, #2		@ r9 = len -= 2		\n"
	"mla	r5, r12,r14,r5		@ a += r14 * r12	\n"
	"bge	7b			@ }			\n"
	"9:							\n"
	"mov	r5, r5, LSR #8		@ a >>= 8		\n"
	"strb	r5, [r0], #1		@ *dst++=a		\n"
	"subs	r3, r3, #1		@ i--			\n"
	"bgt	6b			@ 			\n"
	"ldmfd	r13!,{r4-r7,r9,PC}	@ pop, return to thumb	\n"
	ENTER_THUMB
	);
}

static void
scale_row_to_temp2(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
{
	asm volatile(
	ENTER_ARM
	"stmfd	r13!,{r4-r6,r9-r11,r14}				\n"
	"@ r0 = dst						\n"
	"@ r1 = src						\n"
	"@ r2 = weights						\n"
	"ldr	r12,[r2],#4		@ r12= flip		\n"
	"ldr	r3, [r2],#20		@ r3 = count r2 = &index\n"
	"ldr	r4, [r2]		@ r4 = index[0]		\n"
	"cmp	r12,#0			@ if (flip)		\n"
	"beq	4f			@ {			\n"
	"add	r2, r2, r4, LSL #2	@ r2 = &index[index[0]] \n"
	"add	r0, r0, r3, LSL #1	@ dst += 2*count	\n"
	"1:							\n"
	"ldr	r4, [r2], #4		@ r4 = *contrib++	\n"
	"ldr	r9, [r2], #4		@ r9 = len = *contrib++	\n"
	"mov	r5, #128		@ r5 = g = 128		\n"
	"mov	r6, #128		@ r6 = a = 128		\n"
	"add	r4, r1, r4, LSL #1	@ r4 = min = &src[2*r4]	\n"
	"cmp	r9, #0			@ while (len-- > 0)	\n"
	"beq	3f			@ {			\n"
	"2:							\n"
	"ldr	r14,[r2], #4		@ r14 = *contrib++	\n"
	"ldrb	r11,[r4], #1		@ r11 = *min++		\n"
	"ldrb	r12,[r4], #1		@ r12 = *min++		\n"
	"subs	r9, r9, #1		@ r9 = len--		\n"
	"mla	r5, r14,r11,r5		@ g += r11 * r14	\n"
	"mla	r6, r14,r12,r6		@ a += r12 * r14	\n"
	"bgt	2b			@ }			\n"
	"3:							\n"
	"mov	r5, r5, lsr #8		@ g >>= 8		\n"
	"mov	r6, r6, lsr #8		@ a >>= 8		\n"
	"strb	r5, [r0, #-2]!		@ *--dst=a		\n"
	"strb	r6, [r0, #1]		@ *--dst=g		\n"
	"subs	r3, r3, #1		@ i--			\n"
	"bgt	1b			@ 			\n"
	"ldmfd	r13!,{r4-r6,r9-r11,PC}	@ pop, return to thumb	\n"
	"4:"
	"add	r2, r2, r4, LSL #2	@ r2 = &index[index[0]] \n"
	"5:"
	"ldr	r4, [r2], #4		@ r4 = *contrib++	\n"
	"ldr	r9, [r2], #4		@ r9 = len = *contrib++	\n"
	"mov	r5, #128		@ r5 = g = 128		\n"
	"mov	r6, #128		@ r6 = a = 128		\n"
	"add	r4, r1, r4, LSL #1	@ r4 = min = &src[2*r4]	\n"
	"cmp	r9, #0			@ while (len-- > 0)	\n"
	"beq	7f			@ {			\n"
	"6:							\n"
	"ldr	r14,[r2], #4		@ r10 = *contrib++	\n"
	"ldrb	r11,[r4], #1		@ r11 = *min++		\n"
	"ldrb	r12,[r4], #1		@ r12 = *min++		\n"
	"subs	r9, r9, #1		@ r9 = len--		\n"
	"mla	r5, r14,r11,r5		@ g += r11 * r14	\n"
	"mla	r6, r14,r12,r6		@ a += r12 * r14	\n"
	"bgt	6b			@ }			\n"
	"7:							\n"
	"mov	r5, r5, lsr #8		@ g >>= 8		\n"
	"mov	r6, r6, lsr #8		@ a >>= 8		\n"
	"strb	r5, [r0], #1		@ *dst++=g		\n"
	"strb	r6, [r0], #1		@ *dst++=a		\n"
	"subs	r3, r3, #1		@ i--			\n"
	"bgt	5b			@ 			\n"
	"ldmfd	r13!,{r4-r6,r9-r11,PC}	@ pop, return to thumb	\n"
	ENTER_THUMB
	);
}

static void
scale_row_to_temp3(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
{
	asm volatile(
	ENTER_ARM
	"stmfd	r13!,{r4-r11,r14}				\n"
	"@ r0 = dst						\n"
	"@ r1 = src						\n"
	"@ r2 = weights						\n"
	"ldr	r12,[r2],#4		@ r12= flip		\n"
	"ldr	r3, [r2],#20		@ r3 = count r2 = &index\n"
	"ldr	r4, [r2]		@ r4 = index[0]		\n"
	"cmp	r12,#0			@ if (flip)		\n"
	"beq	4f			@ {			\n"
	"add	r2, r2, r4, LSL #2	@ r2 = &index[index[0]]	\n"
	"add	r0, r0, r3, LSL #1	@			\n"
	"add	r0, r0, r3		@ dst += 3*count	\n"
	"1:							\n"
	"ldr	r4, [r2], #4		@ r4 = *contrib++	\n"
	"ldr	r9, [r2], #4		@ r9 = len = *contrib++	\n"
	"mov	r5, #128		@ r5 = r = 128		\n"
	"mov	r6, #128		@ r6 = g = 128		\n"
	"add	r7, r1, r4, LSL #1	@			\n"
	"add	r4, r7, r4		@ r4 = min = &src[3*r4]	\n"
	"mov	r7, #128		@ r7 = b = 128		\n"
	"cmp	r9, #0			@ while (len-- > 0)	\n"
	"beq	3f			@ {			\n"
	"2:							\n"
	"ldr	r14,[r2], #4		@ r14 = *contrib++	\n"
	"ldrb	r8, [r4], #1		@ r8  = *min++		\n"
	"ldrb	r11,[r4], #1		@ r11 = *min++		\n"
	"ldrb	r12,[r4], #1		@ r12 = *min++		\n"
	"subs	r9, r9, #1		@ r9 = len--		\n"
	"mla	r5, r14,r8, r5		@ r += r8  * r14	\n"
	"mla	r6, r14,r11,r6		@ g += r11 * r14	\n"
	"mla	r7, r14,r12,r7		@ b += r12 * r14	\n"
	"bgt	2b			@ }			\n"
	"3:							\n"
	"mov	r5, r5, lsr #8		@ r >>= 8		\n"
	"mov	r6, r6, lsr #8		@ g >>= 8		\n"
	"mov	r7, r7, lsr #8		@ b >>= 8		\n"
	"strb	r5, [r0, #-3]!		@ *--dst=r		\n"
	"strb	r6, [r0, #1]		@ *--dst=g		\n"
	"strb	r7, [r0, #2]		@ *--dst=b		\n"
	"subs	r3, r3, #1		@ i--			\n"
	"bgt	1b			@ 			\n"
	"ldmfd	r13!,{r4-r11,PC}	@ pop, return to thumb	\n"
	"4:"
	"add	r2, r2, r4, LSL #2	@ r2 = &index[index[0]]	\n"
	"5:"
	"ldr	r4, [r2], #4		@ r4 = *contrib++	\n"
	"ldr	r9, [r2], #4		@ r9 = len = *contrib++	\n"
	"mov	r5, #128		@ r5 = r = 128		\n"
	"mov	r6, #128		@ r6 = g = 128		\n"
	"add	r7, r1, r4, LSL #1	@ r7 = min = &src[2*r4]	\n"
	"add	r4, r7, r4		@ r4 = min = &src[3*r4]	\n"
	"mov	r7, #128		@ r7 = b = 128		\n"
	"cmp	r9, #0			@ while (len-- > 0)	\n"
	"beq	7f			@ {			\n"
	"6:							\n"
	"ldr	r14,[r2], #4		@ r10 = *contrib++	\n"
	"ldrb	r8, [r4], #1		@ r8  = *min++		\n"
	"ldrb	r11,[r4], #1		@ r11 = *min++		\n"
	"ldrb	r12,[r4], #1		@ r12 = *min++		\n"
	"subs	r9, r9, #1		@ r9 = len--		\n"
	"mla	r5, r14,r8, r5		@ r += r8  * r14	\n"
	"mla	r6, r14,r11,r6		@ g += r11 * r14	\n"
	"mla	r7, r14,r12,r7		@ b += r12 * r14	\n"
	"bgt	6b			@ }			\n"
	"7:							\n"
	"mov	r5, r5, lsr #8		@ r >>= 8		\n"
	"mov	r6, r6, lsr #8		@ g >>= 8		\n"
	"mov	r7, r7, lsr #8		@ b >>= 8		\n"
	"strb	r5, [r0], #1		@ *dst++=r		\n"
	"strb	r6, [r0], #1		@ *dst++=g		\n"
	"strb	r7, [r0], #1		@ *dst++=b		\n"
	"subs	r3, r3, #1		@ i--			\n"
	"bgt	5b			@ 			\n"
	"ldmfd	r13!,{r4-r11,PC}	@ pop, return to thumb	\n"
	ENTER_THUMB
	);
}

static void
scale_row_to_temp4(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
{
	asm volatile(
	ENTER_ARM
	"stmfd	r13!,{r4-r11,r14}				\n"
	"@ r0 = dst						\n"
	"@ r1 = src						\n"
	"@ r2 = weights						\n"
	"ldr	r12,[r2],#4		@ r12= flip		\n"
	"ldr	r3, [r2],#20		@ r3 = count r2 = &index\n"
	"ldr	r4, [r2]		@ r4 = index[0]		\n"
	"ldr	r5,=0x00800080		@ r5 = rounding		\n"
	"ldr	r6,=0x00FF00FF		@ r7 = 0x00FF00FF	\n"
	"cmp	r12,#0			@ if (flip)		\n"
	"beq	4f			@ {			\n"
	"add	r2, r2, r4, LSL #2	@ r2 = &index[index[0]] \n"
	"add	r0, r0, r3, LSL #2	@ dst += 4*count	\n"
	"1:							\n"
	"ldr	r4, [r2], #4		@ r4 = *contrib++	\n"
	"ldr	r9, [r2], #4		@ r9 = len = *contrib++	\n"
	"mov	r7, r5			@ r7 = b = rounding	\n"
	"mov	r8, r5			@ r8 = a = rounding	\n"
	"add	r4, r1, r4, LSL #2	@ r4 = min = &src[4*r4]	\n"
	"cmp	r9, #0			@ while (len-- > 0)	\n"
	"beq	3f			@ {			\n"
	"2:							\n"
	"ldr	r11,[r4], #4		@ r11 = *min++		\n"
	"ldr	r10,[r2], #4		@ r10 = *contrib++	\n"
	"subs	r9, r9, #1		@ r9 = len--		\n"
	"and	r12,r6, r11		@ r12 = __22__00	\n"
	"and	r11,r6, r11,LSR #8	@ r11 = __33__11	\n"
	"mla	r7, r10,r12,r7		@ b += r14 * r10	\n"
	"mla	r8, r10,r11,r8		@ a += r11 * r10	\n"
	"bgt	2b			@ }			\n"
	"3:							\n"
	"and	r7, r6, r7, lsr #8	@ r7 = __22__00		\n"
	"bic	r8, r8, r6		@ r8 = 33__11__		\n"
	"orr	r7, r7, r8		@ r7 = 33221100		\n"
	"str	r7, [r0, #-4]!		@ *--dst=r		\n"
	"subs	r3, r3, #1		@ i--			\n"
	"bgt	1b			@ 			\n"
	"ldmfd	r13!,{r4-r11,PC}	@ pop, return to thumb	\n"
	"4:							\n"
	"add	r2, r2, r4, LSL #2	@ r2 = &index[index[0]] \n"
	"5:							\n"
	"ldr	r4, [r2], #4		@ r4 = *contrib++	\n"
	"ldr	r9, [r2], #4		@ r9 = len = *contrib++	\n"
	"mov	r7, r5			@ r7 = b = rounding	\n"
	"mov	r8, r5			@ r8 = a = rounding	\n"
	"add	r4, r1, r4, LSL #2	@ r4 = min = &src[4*r4]	\n"
	"cmp	r9, #0			@ while (len-- > 0)	\n"
	"beq	7f			@ {			\n"
	"6:							\n"
	"ldr	r11,[r4], #4		@ r11 = *min++		\n"
	"ldr	r10,[r2], #4		@ r10 = *contrib++	\n"
	"subs	r9, r9, #1		@ r9 = len--		\n"
	"and	r12,r6, r11		@ r12 = __22__00	\n"
	"and	r11,r6, r11,LSR #8	@ r11 = __33__11	\n"
	"mla	r7, r10,r12,r7		@ b += r14 * r10	\n"
	"mla	r8, r10,r11,r8		@ a += r11 * r10	\n"
	"bgt	6b			@ }			\n"
	"7:							\n"
	"and	r7, r6, r7, lsr #8	@ r7 = __22__00		\n"
	"bic	r8, r8, r6		@ r8 = 33__11__		\n"
	"orr	r7, r7, r8		@ r7 = 33221100		\n"
	"str	r7, [r0], #4		@ *dst++=r		\n"
	"subs	r3, r3, #1		@ i--			\n"
	"bgt	5b			@ 			\n"
	"ldmfd	r13!,{r4-r11,PC}	@ pop, return to thumb	\n"
	ENTER_THUMB
	);
}

static void
scale_row_from_temp(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights, int width, int n, int row)
{
	asm volatile(
	ENTER_ARM
	"stmfd	r13!,{r4-r11,r14}				\n"
	"@ r0 = dst						\n"
	"@ r1 = src						\n"
	"@ r2 = &weights->index[0]				\n"
	"@ r3 = width						\n"
	"@ r12= row						\n"
	"ldr	r14,[r13,#4*9]		@ r14= n		\n"
	"ldr	r12,[r13,#4*10]		@ r12= row		\n"
	"add	r2, r2, #24		@ r2 = weights->index	\n"
	"mul    r3, r14, r3		@ r3 = width *= n       \n"
	"ldr	r4, [r2, r12, LSL #2]	@ r4 = index[row]	\n"
	"add	r2, r2, #4		@ r2 = &index[1]	\n"
	"subs	r6, r3, #4		@ r6 = x = width-4	\n"
	"ldr	r14,[r2, r4, LSL #2]!	@ r2 = contrib = index[index[row]+1]\n"
	"				@ r14= len = *contrib	\n"
	"blt	4f			@ while (x >= 0) {	\n"
#ifndef ARCH_UNALIGNED_OK
	"tst	r3, #3			@ if ((r3 & 3)		\n"
	"tsteq	r1, #3			@	|| (r1 & 3))	\n"
	"bne	4f			@ can't do fast code	\n"
#endif
	"ldr	r9, =0x00FF00FF		@ r9 = 0x00FF00FF	\n"
	"1:							\n"
	"ldr	r7, =0x00800080		@ r5 = val0 = round	\n"
	"stmfd	r13!,{r1,r2,r7}		@ stash r1,r2,r5	\n"
	"				@ r1 = min = src	\n"
	"				@ r2 = contrib2-4	\n"
	"movs	r8, r14			@ r8 = len2 = len	\n"
	"mov	r5, r7			@ r7 = val1 = round	\n"
	"ble	3f			@ while (len2-- > 0) {	\n"
	"2:							\n"
	"ldr	r12,[r1], r3		@ r12 = *min	r5 = min += width\n"
	"ldr	r10,[r2, #4]!		@ r10 = *contrib2++	\n"
	"subs	r8, r8, #1		@ len2--		\n"
	"and	r11,r9, r12		@ r11= __22__00		\n"
	"and	r12,r9, r12,LSR #8	@ r12= __33__11		\n"
	"mla	r5, r10,r11,r5		@ r5 = val0 += r11 * r10\n"
	"mla	r7, r10,r12,r7		@ r7 = val1 += r12 * r10\n"
	"bgt	2b			@ }			\n"
	"and	r5, r9, r5, LSR #8	@ r5 = __22__00		\n"
	"and	r7, r7, r9, LSL #8	@ r7 = 33__11__		\n"
	"orr	r5, r5, r7		@ r5 = 33221100		\n"
	"3:							\n"
	"ldmfd	r13!,{r1,r2,r7}		@ restore r1,r2,r7	\n"
	"subs	r6, r6, #4		@ x--			\n"
	"add	r1, r1, #4		@ src++			\n"
	"str	r5, [r0], #4		@ *dst++ = val		\n"
	"bge	1b			@ 			\n"
	"4:				@ } (Less than 4 to go)	\n"
	"adds	r6, r6, #4		@ r6 = x += 4		\n"
	"beq	8f			@ if (x == 0) done	\n"
	"5:							\n"
	"mov	r5, r1			@ r5 = min = src	\n"
	"mov	r7, #128		@ r7 = val = 128	\n"
	"movs	r8, r14			@ r8 = len2 = len	\n"
	"add	r9, r2, #4		@ r9 = contrib2		\n"
	"ble	7f			@ while (len2-- > 0) {	\n"
	"6:							\n"
	"ldr	r10,[r9], #4		@ r10 = *contrib2++	\n"
	"ldrb	r12,[r5], r3		@ r12 = *min	r5 = min += width\n"
	"subs	r8, r8, #1		@ len2--		\n"
	"@ stall r12						\n"
	"mla	r7, r10,r12,r7		@ val += r12 * r10	\n"
	"bgt	6b			@ }			\n"
	"7:							\n"
	"mov	r7, r7, asr #8		@ r7 = val >>= 8	\n"
	"subs	r6, r6, #1		@ x--			\n"
	"add	r1, r1, #1		@ src++			\n"
	"strb	r7, [r0], #1		@ *dst++ = val		\n"
	"bgt	5b			@ 			\n"
	"8:							\n"
	"ldmfd	r13!,{r4-r11,PC}	@ pop, return to thumb	\n"
	".ltorg							\n"
	ENTER_THUMB
	);
}

static void
scale_row_from_temp_alpha(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights, int width, int n, int row)
{
	asm volatile(
	ENTER_ARM
	"stmfd	r13!,{r4-r11,r14}				\n"
	"mov	r11,#255		@ r11= 255		\n"
	"ldr	r12,[r13,#4*10]		@ r12= row		\n"
	"@ r0 = dst						\n"
	"@ r1 = src						\n"
	"@ r2 = &weights->index[0]				\n"
	"@ r3 = width						\n"
	"@ r11= 255						\n"
	"@ r12= row						\n"
	"add	r2, r2, #24		@ r2 = weights->index	\n"
	"ldr	r4, [r2, r12, LSL #2]	@ r4 = index[row]	\n"
	"add	r2, r2, #4		@ r2 = &index[1]	\n"
	"mov	r6, r3			@ r6 = x = width	\n"
	"ldr	r14,[r2, r4, LSL #2]!	@ r2 = contrib = index[index[row]+1]\n"
	"				@ r14= len = *contrib	\n"
	"5:							\n"
	"ldr	r4,[r13,#4*9]		@ r10= nn = n		\n"
	"1:							\n"
	"mov	r5, r1			@ r5 = min = src	\n"
	"mov	r7, #128		@ r7 = val = 128	\n"
	"movs	r8, r14			@ r8 = len2 = len	\n"
	"add	r9, r2, #4		@ r9 = contrib2		\n"
	"ble	7f			@ while (len2-- > 0) {	\n"
	"6:							\n"
	"ldr	r10,[r9], #4		@ r10 = *contrib2++	\n"
	"ldrb	r12,[r5], r3		@ r12 = *min	r5 = min += width\n"
	"subs	r8, r8, #1		@ len2--		\n"
	"@ stall r12						\n"
	"mla	r7, r10,r12,r7		@ val += r12 * r10	\n"
	"bgt	6b			@ }			\n"
	"7:							\n"
	"mov	r7, r7, asr #8		@ r7 = val >>= 8	\n"
	"subs	r4, r4, #1		@ r4 = nn--		\n"
	"add	r1, r1, #1		@ src++			\n"
	"strb	r7, [r0], #1		@ *dst++ = val		\n"
	"bgt	1b			@ 			\n"
	"subs	r6, r6, #1		@ x--			\n"
	"strb	r11,[r0], #1		@ *dst++ = 255		\n"
	"bgt	5b			@ 			\n"
	"ldmfd	r13!,{r4-r11,PC}	@ pop, return to thumb	\n"
	".ltorg							\n"
	ENTER_THUMB
	);
}
#else

static void
scale_row_to_temp1(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
{
	const int *contrib = &weights->index[weights->index[0]];
	int len, i;
	const unsigned char *min;

	assert(weights->n == 1);
	if (weights->flip)
	{
		dst += weights->count;
		for (i=weights->count; i > 0; i--)
		{
			int val = 128;
			min = &src[*contrib++];
			len = *contrib++;
			while (len-- > 0)
			{
				val += *min++ * *contrib++;
			}
			*--dst = (unsigned char)(val>>8);
		}
	}
	else
	{
		for (i=weights->count; i > 0; i--)
		{
			int val = 128;
			min = &src[*contrib++];
			len = *contrib++;
			while (len-- > 0)
			{
				val += *min++ * *contrib++;
			}
			*dst++ = (unsigned char)(val>>8);
		}
	}
}

static void
scale_row_to_temp2(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
{
	const int *contrib = &weights->index[weights->index[0]];
	int len, i;
	const unsigned char *min;

	assert(weights->n == 2);
	if (weights->flip)
	{
		dst += 2*weights->count;
		for (i=weights->count; i > 0; i--)
		{
			int c1 = 128;
			int c2 = 128;
			min = &src[2 * *contrib++];
			len = *contrib++;
			while (len-- > 0)
			{
				c1 += *min++ * *contrib;
				c2 += *min++ * *contrib++;
			}
			*--dst = (unsigned char)(c2>>8);
			*--dst = (unsigned char)(c1>>8);
		}
	}
	else
	{
		for (i=weights->count; i > 0; i--)
		{
			int c1 = 128;
			int c2 = 128;
			min = &src[2 * *contrib++];
			len = *contrib++;
			while (len-- > 0)
			{
				c1 += *min++ * *contrib;
				c2 += *min++ * *contrib++;
			}
			*dst++ = (unsigned char)(c1>>8);
			*dst++ = (unsigned char)(c2>>8);
		}
	}
}

static void
scale_row_to_temp3(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
{
	const int *contrib = &weights->index[weights->index[0]];
	int len, i;
	const unsigned char *min;

	assert(weights->n == 3);
	if (weights->flip)
	{
		dst += 3*weights->count;
		for (i=weights->count; i > 0; i--)
		{
			int c1 = 128;
			int c2 = 128;
			int c3 = 128;
			min = &src[3 * *contrib++];
			len = *contrib++;
			while (len-- > 0)
			{
				int c = *contrib++;
				c1 += *min++ * c;
				c2 += *min++ * c;
				c3 += *min++ * c;
			}
			*--dst = (unsigned char)(c3>>8);
			*--dst = (unsigned char)(c2>>8);
			*--dst = (unsigned char)(c1>>8);
		}
	}
	else
	{
		for (i=weights->count; i > 0; i--)
		{
			int c1 = 128;
			int c2 = 128;
			int c3 = 128;
			min = &src[3 * *contrib++];
			len = *contrib++;
			while (len-- > 0)
			{
				int c = *contrib++;
				c1 += *min++ * c;
				c2 += *min++ * c;
				c3 += *min++ * c;
			}
			*dst++ = (unsigned char)(c1>>8);
			*dst++ = (unsigned char)(c2>>8);
			*dst++ = (unsigned char)(c3>>8);
		}
	}
}

static void
scale_row_to_temp4(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights)
{
	const int *contrib = &weights->index[weights->index[0]];
	int len, i;
	const unsigned char *min;

	assert(weights->n == 4);
	if (weights->flip)
	{
		dst += 4*weights->count;
		for (i=weights->count; i > 0; i--)
		{
			int r = 128;
			int g = 128;
			int b = 128;
			int a = 128;
			min = &src[4 * *contrib++];
			len = *contrib++;
			while (len-- > 0)
			{
				r += *min++ * *contrib;
				g += *min++ * *contrib;
				b += *min++ * *contrib;
				a += *min++ * *contrib++;
			}
			*--dst = (unsigned char)(a>>8);
			*--dst = (unsigned char)(b>>8);
			*--dst = (unsigned char)(g>>8);
			*--dst = (unsigned char)(r>>8);
		}
	}
	else
	{
		for (i=weights->count; i > 0; i--)
		{
			int r = 128;
			int g = 128;
			int b = 128;
			int a = 128;
			min = &src[4 * *contrib++];
			len = *contrib++;
			while (len-- > 0)
			{
				r += *min++ * *contrib;
				g += *min++ * *contrib;
				b += *min++ * *contrib;
				a += *min++ * *contrib++;
			}
			*dst++ = (unsigned char)(r>>8);
			*dst++ = (unsigned char)(g>>8);
			*dst++ = (unsigned char)(b>>8);
			*dst++ = (unsigned char)(a>>8);
		}
	}
}

static void
scale_row_from_temp(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights, int w, int n, int row)
{
	const int *contrib = &weights->index[weights->index[row]];
	int len, x;
	int width = w * n;

	contrib++; /* Skip min */
	len = *contrib++;
	for (x=width; x > 0; x--)
	{
		const unsigned char *min = src;
		int val = 128;
		int len2 = len;
		const int *contrib2 = contrib;

		while (len2-- > 0)
		{
			val += *min * *contrib2++;
			min += width;
		}
		*dst++ = (unsigned char)(val>>8);
		src++;
	}
}

static void
scale_row_from_temp_alpha(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights, int w, int n, int row)
{
	const int *contrib = &weights->index[weights->index[row]];
	int len, x;
	int width = w * n;

	contrib++; /* Skip min */
	len = *contrib++;
	for (x=w; x > 0; x--)
	{
		int nn;
		for (nn = n; nn > 0; nn--)
		{
			const unsigned char *min = src;
			int val = 128;
			int len2 = len;
			const int *contrib2 = contrib;

			while (len2-- > 0)
			{
				val += *min * *contrib2++;
				min += width;
			}
			*dst++ = (unsigned char)(val>>8);
			src++;
		}
		*dst++ = 255;
	}
}
#endif

#ifdef SINGLE_PIXEL_SPECIALS
static void
duplicate_single_pixel(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, int n, int forcealpha, int w, int h, int stride)
{
	int i;

	for (i = n; i > 0; i--)
		*dst++ = *src++;
	if (forcealpha)
		*dst++ = 255;
	n += forcealpha;
	for (i = w-1; i > 0; i--)
	{
		memcpy(dst, dst-n, n);
		dst += n;
	}
	w *= n;
	dst -= w;
	h--;
	while (h--)
	{
		memcpy(dst+stride, dst, w);
		dst += stride;
	}
}

static void
scale_single_row(unsigned char * FZ_RESTRICT dst, int dstride, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights, int src_w, int h, int forcealpha)
{
	const int *contrib = &weights->index[weights->index[0]];
	int min, len, i, j, n, nf;
	int tmp[FZ_MAX_COLORS];

	n = weights->n;
	nf = n + forcealpha;
	/* Scale a single row */
	for (j = 0; j < nf; j++)
		tmp[j] = 128;
	if (weights->flip)
	{
		dst += (weights->count-1)*nf;
		for (i=weights->count; i > 0; i--)
		{
			min = *contrib++;
			len = *contrib++;
			min *= n;
			while (len-- > 0)
			{
				int c = *contrib++;
				for (j = 0; j < n; j++)
					tmp[j] += src[min++] * c;
				if (forcealpha)
					tmp[j] += 255 * c;
			}
			for (j = 0; j < nf; j++)
			{
				*dst++ = (unsigned char)(tmp[j]>>8);
				tmp[j] = 128;
			}
			dst -= 2*nf;
		}
		dst += nf + dstride;
	}
	else
	{
		for (i=weights->count; i > 0; i--)
		{
			min = *contrib++;
			len = *contrib++;
			min *= n;
			while (len-- > 0)
			{
				int c = *contrib++;
				for (j = 0; j < n; j++)
					tmp[j] += src[min++] * c;
				if (forcealpha)
					tmp[j] += 255 * c;
			}
			for (j = 0; j < nf; j++)
			{
				*dst++ = (unsigned char)(tmp[j]>>8);
				tmp[j] = 128;
			}
		}
		dst += dstride - weights->count * nf;
	}
	/* And then duplicate it h times */
	nf *= weights->count;
	while (--h > 0)
	{
		memcpy(dst, dst-dstride, nf);
		dst += dstride;
	}
}

static void
scale_single_col(unsigned char * FZ_RESTRICT dst, int dstride, const unsigned char * FZ_RESTRICT src, int sstride, const fz_weights * FZ_RESTRICT weights, int src_w, int n, int w, int forcealpha)
{
	const int *contrib = &weights->index[weights->index[0]];
	int min, len, i, j;
	int tmp[FZ_MAX_COLORS];
	int nf = n + forcealpha;

	for (j = 0; j < nf; j++)
		tmp[j] = 128;
	if (weights->flip)
	{
		src_w = (src_w-1)*sstride;
		for (i=weights->count; i > 0; i--)
		{
			/* Scale the next pixel in the column */
			min = *contrib++;
			len = *contrib++;
			min = src_w-min*sstride;
			while (len-- > 0)
			{
				int c = *contrib++;
				for (j = 0; j < n; j++)
					tmp[j] += src[min+j] * c;
				if (forcealpha)
					tmp[j] += 255 * c;
				min -= sstride;
			}
			for (j = 0; j < nf; j++)
			{
				*dst++ = (unsigned char)(tmp[j]>>8);
				tmp[j] = 128;
			}
			/* And then duplicate it across the row */
			for (j = (w-1)*nf; j > 0; j--)
			{
				*dst = dst[-nf];
				dst++;
			}
			dst += dstride - w*nf;
		}
	}
	else
	{
		for (i=weights->count; i > 0; i--)
		{
			/* Scale the next pixel in the column */
			min = *contrib++;
			len = *contrib++;
			min *= sstride;
			while (len-- > 0)
			{
				int c = *contrib++;
				for (j = 0; j < n; j++)
					tmp[j] += src[min+j] * c;
				if (forcealpha)
					tmp[j] += 255 * c;
				min += sstride;
			}
			for (j = 0; j < nf; j++)
			{
				*dst++ = (unsigned char)(tmp[j]>>8);
				tmp[j] = 128;
			}
			/* And then duplicate it across the row */
			for (j = (w-1)*nf; j > 0; j--)
			{
				*dst = dst[-nf];
				dst++;
			}
			dst += dstride - w*nf;
		}
	}
}
#endif /* SINGLE_PIXEL_SPECIALS */

static void
get_alpha_edge_values(const fz_weights * FZ_RESTRICT rows, int * FZ_RESTRICT tp, int * FZ_RESTRICT bp)
{
	const int *contrib = &rows->index[rows->index[0]];
	int len, i, t, b;

	/* Calculate the edge alpha values */
	contrib++; /* Skip min */
	len = *contrib++;
	t = 0;
	while (len--)
		t += *contrib++;
	for (i=rows->count-2; i > 0; i--)
	{
		contrib++; /* Skip min */
		len = *contrib++;
		contrib += len;
	}
	b = 0;
	if (i == 0)
	{
		contrib++;
		len = *contrib++;
		while (len--)
			b += *contrib++;
	}
	if (rows->flip && i == 0)
	{
		*tp = b;
		*bp = t;
	}
	else
	{
		*tp = t;
		*bp = b;
	}
}

static void
adjust_alpha_edges(fz_pixmap * FZ_RESTRICT pix, const fz_weights * FZ_RESTRICT rows, const fz_weights * FZ_RESTRICT cols)
{
	int t, l, r, b, tl, tr, bl, br, x, y;
	unsigned char *dp = pix->samples;
	int w = pix->w;
	int n = pix->n;
	int span = w >= 2 ? (w-1)*n : 0;
	int stride = pix->stride;

	get_alpha_edge_values(rows, &t, &b);
	get_alpha_edge_values(cols, &l, &r);

	l = (255 * l + 128)>>8;
	r = (255 * r + 128)>>8;
	tl = (l * t + 128)>>8;
	tr = (r * t + 128)>>8;
	bl = (l * b + 128)>>8;
	br = (r * b + 128)>>8;
	t = (255 * t + 128)>>8;
	b = (255 * b + 128)>>8;
	dp += n-1;
	*dp = tl;
	dp += n;
	for (x = w-2; x > 0; x--)
	{
		*dp = t;
		dp += n;
	}
	if (x == 0)
	{
		*dp = tr;
		dp += n;
	}
	dp += stride - w*n;
	for (y = pix->h-2; y > 0; y--)
	{
		dp[span] = r;
		*dp = l;
		dp += stride;
	}
	if (y == 0)
	{
		*dp = bl;
		dp += n;
		for (x = w-2; x > 0; x--)
		{
			*dp = b;
			dp += n;
		}
		if (x == 0)
		{
			*dp = br;
		}
	}
}

fz_pixmap *
fz_scale_pixmap(fz_context *ctx, fz_pixmap *src, float x, float y, float w, float h, const fz_irect *clip)
{
	return fz_scale_pixmap_cached(ctx, src, x, y, w, h, clip, NULL, NULL);
}

fz_pixmap *
fz_scale_pixmap_cached(fz_context *ctx, const fz_pixmap *src, float x, float y, float w, float h, const fz_irect *clip, fz_scale_cache *cache_x, fz_scale_cache *cache_y)
{
	fz_scale_filter *filter = &fz_scale_filter_simple;
	fz_weights *contrib_rows = NULL;
	fz_weights *contrib_cols = NULL;
	fz_pixmap *output = NULL;
	unsigned char *temp = NULL;
	int max_row, temp_span, temp_rows, row;
	int dst_w_int, dst_h_int, dst_x_int, dst_y_int;
	int flip_x, flip_y, forcealpha;
	fz_rect patch;

	fz_var(contrib_cols);
	fz_var(contrib_rows);

	/* Avoid extreme scales where overflows become problematic. */
	if (w > (1<<24) || h > (1<<24) || w < -(1<<24) || h < -(1<<24))
		return NULL;
	if (x > (1<<24) || y > (1<<24) || x < -(1<<24) || y < -(1<<24))
		return NULL;

	/* Clamp small ranges of w and h */
	if (w <= -1)
	{
		/* Large negative range. Don't clamp */
	}
	else if (w < 0)
	{
		w = -1;
	}
	else if (w < 1)
	{
		w = 1;
	}
	if (h <= -1)
	{
		/* Large negative range. Don't clamp */
	}
	else if (h < 0)
	{
		h = -1;
	}
	else if (h < 1)
	{
		h = 1;
	}

	/* If the src has an alpha, we'll make the dst have an alpha automatically.
	 * We also need to force the dst to have an alpha if x/y/w/h aren't ints. */
	forcealpha = !src->alpha && (x != (float)(int)x || y != (float)(int)y || w != (float)(int)w || h != (float)(int)h);

	/* Find the destination bbox, width/height, and sub pixel offset,
	 * allowing for whether we're flipping or not. */
	/* The (x,y) position given describes where the top left corner
	 * of the source image should be mapped to (i.e. where (0,0) in image
	 * space ends up). Also there are differences in the way we scale
	 * horizontally and vertically. When scaling rows horizontally, we
	 * always read forwards through the source, and store either forwards
	 * or in reverse as required. When scaling vertically, we always store
	 * out forwards, but may feed source rows in in a different order.
	 *
	 * Consider the image rectangle 'r' to which the image is mapped,
	 * and the (possibly) larger rectangle 'R', given by expanding 'r' to
	 * complete pixels.
	 *
	 * x can either be r.xmin-R.xmin or R.xmax-r.xmax depending on whether
	 * the image is x flipped or not. Whatever happens 0 <= x < 1.
	 * y is always R.ymax - r.ymax.
	 */
	/* dst_x_int is calculated to be the left of the scaled image, and
	 * x (the sub pixel offset) is the distance in from either the left
	 * or right pixel expanded edge. */
	flip_x = (w < 0);
	if (flip_x)
	{
		float tmp;
		w = -w;
		dst_x_int = floorf(x-w);
		tmp = ceilf(x);
		dst_w_int = (int)tmp;
		x = tmp - x;
		dst_w_int -= dst_x_int;
	}
	else
	{
		dst_x_int = floorf(x);
		x -= dst_x_int;
		dst_w_int = (int)ceilf(x + w);
	}
	/* dst_y_int is calculated to be the top of the scaled image, and
	 * y (the sub pixel offset) is the distance in from either the top
	 * or bottom pixel expanded edge.
	 */
	flip_y = (h < 0);
	if (flip_y)
	{
		float tmp;
		h = -h;
		dst_y_int = floorf(y-h);
		tmp = ceilf(y);
		dst_h_int = (int)tmp;
		y = tmp - y;
		dst_h_int -= dst_y_int;
	}
	else
	{
		dst_y_int = floorf(y);
		y -= dst_y_int;
		dst_h_int = (int)ceilf(y + h);
	}

	fz_valgrind_pixmap(src);

	/* Step 0: Calculate the patch */
	patch.x0 = 0;
	patch.y0 = 0;
	patch.x1 = dst_w_int;
	patch.y1 = dst_h_int;
	if (clip)
	{
		if (flip_x)
		{
			if (dst_x_int + dst_w_int > clip->x1)
				patch.x0 = dst_x_int + dst_w_int - clip->x1;
			if (clip->x0 > dst_x_int)
			{
				patch.x1 = dst_w_int - (clip->x0 - dst_x_int);
				dst_x_int = clip->x0;
			}
		}
		else
		{
			if (dst_x_int + dst_w_int > clip->x1)
				patch.x1 = clip->x1 - dst_x_int;
			if (clip->x0 > dst_x_int)
			{
				patch.x0 = clip->x0 - dst_x_int;
				dst_x_int += patch.x0;
			}
		}

		if (flip_y)
		{
			if (dst_y_int + dst_h_int > clip->y1)
				patch.y1 = clip->y1 - dst_y_int;
			if (clip->y0 > dst_y_int)
			{
				patch.y0 = clip->y0 - dst_y_int;
				dst_y_int = clip->y0;
			}
		}
		else
		{
			if (dst_y_int + dst_h_int > clip->y1)
				patch.y1 = clip->y1 - dst_y_int;
			if (clip->y0 > dst_y_int)
			{
				patch.y0 = clip->y0 - dst_y_int;
				dst_y_int += patch.y0;
			}
		}
	}
	if (patch.x0 >= patch.x1 || patch.y0 >= patch.y1)
		return NULL;

	fz_try(ctx)
	{
		/* Step 1: Calculate the weights for columns and rows */
#ifdef SINGLE_PIXEL_SPECIALS
		if (src->w == 1)
			contrib_cols = NULL;
		else
#endif /* SINGLE_PIXEL_SPECIALS */
			contrib_cols = Memento_label(make_weights(ctx, src->w, x, w, filter, 0, dst_w_int, patch.x0, patch.x1, src->n, flip_x, cache_x), "contrib_cols");
#ifdef SINGLE_PIXEL_SPECIALS
		if (src->h == 1)
			contrib_rows = NULL;
		else
#endif /* SINGLE_PIXEL_SPECIALS */
			contrib_rows = Memento_label(make_weights(ctx, src->h, y, h, filter, 1, dst_h_int, patch.y0, patch.y1, src->n, flip_y, cache_y), "contrib_rows");

		output = fz_new_pixmap(ctx, src->colorspace, patch.x1 - patch.x0, patch.y1 - patch.y0, src->seps, src->alpha || forcealpha);
	}
	fz_catch(ctx)
	{
		if (!cache_x)
			fz_free(ctx, contrib_cols);
		if (!cache_y)
			fz_free(ctx, contrib_rows);
		fz_rethrow(ctx);
	}
	output->x = dst_x_int;
	output->y = dst_y_int;

	/* Step 2: Apply the weights */
#ifdef SINGLE_PIXEL_SPECIALS
	if (!contrib_rows)
	{
		/* Only 1 source pixel high. */
		if (!contrib_cols)
		{
			/* Only 1 pixel in the entire image! */
			duplicate_single_pixel(output->samples, src->samples, src->n, forcealpha, patch.x1-patch.x0, patch.y1-patch.y0, output->stride);
			fz_valgrind_pixmap(output);
		}
		else
		{
			/* Scale the row once, then copy it. */
			scale_single_row(output->samples, output->stride, src->samples, contrib_cols, src->w, patch.y1-patch.y0, forcealpha);
			fz_valgrind_pixmap(output);
		}
	}
	else if (!contrib_cols)
	{
		/* Only 1 source pixel wide. Scale the col and duplicate. */
		scale_single_col(output->samples, output->stride, src->samples, src->stride, contrib_rows, src->h, src->n, patch.x1-patch.x0, forcealpha);
		fz_valgrind_pixmap(output);
	}
	else
#endif /* SINGLE_PIXEL_SPECIALS */
	{
		void (*row_scale_in)(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights);
		void (*row_scale_out)(unsigned char * FZ_RESTRICT dst, const unsigned char * FZ_RESTRICT src, const fz_weights * FZ_RESTRICT weights, int w, int n, int row);

		temp_span = contrib_cols->count * src->n;
		temp_rows = contrib_rows->max_len;
		if (temp_span <= 0 || temp_rows > INT_MAX / temp_span)
			goto cleanup;
		fz_try(ctx)
		{
			temp = fz_calloc(ctx, (size_t)temp_span*temp_rows, sizeof(unsigned char));
		}
		fz_catch(ctx)
		{
			fz_drop_pixmap(ctx, output);
			if (!cache_x)
				fz_free(ctx, contrib_cols);
			if (!cache_y)
				fz_free(ctx, contrib_rows);
			fz_rethrow(ctx);
		}
		switch (src->n)
		{
		default:
			row_scale_in = scale_row_to_temp;
			break;
		case 1: /* Image mask case or Greyscale case */
			row_scale_in = scale_row_to_temp1;
			break;
		case 2: /* Greyscale with alpha case */
			row_scale_in = scale_row_to_temp2;
			break;
		case 3: /* RGB case */
			row_scale_in = scale_row_to_temp3;
			break;
		case 4: /* RGBA or CMYK case */
			row_scale_in = scale_row_to_temp4;
			break;
		}
		row_scale_out = forcealpha ? scale_row_from_temp_alpha : scale_row_from_temp;
		max_row = contrib_rows->index[contrib_rows->index[0]];
		for (row = 0; row < contrib_rows->count; row++)
		{
			/*
			Which source rows do we need to have scaled into the
			temporary buffer in order to be able to do the final
			scale?
			*/
			int row_index = contrib_rows->index[row];
			int row_min = contrib_rows->index[row_index++];
			int row_len = contrib_rows->index[row_index];
			while (max_row < row_min+row_len)
			{
				/* Scale another row */
				assert(max_row < src->h);
				(*row_scale_in)(&temp[temp_span*(max_row % temp_rows)], &src->samples[(flip_y ? (src->h-1-max_row): max_row)*src->stride], contrib_cols);
				max_row++;
			}

			(*row_scale_out)(&output->samples[row*output->stride], temp, contrib_rows, contrib_cols->count, src->n, row);
		}
		fz_free(ctx, temp);

		if (forcealpha)
			adjust_alpha_edges(output, contrib_rows, contrib_cols);

		fz_valgrind_pixmap(output);
	}

cleanup:
	if (!cache_y)
		fz_free(ctx, contrib_rows);
	if (!cache_x)
		fz_free(ctx, contrib_cols);

	return output;
}

void
fz_drop_scale_cache(fz_context *ctx, fz_scale_cache *sc)
{
	if (!sc)
		return;
	fz_free(ctx, sc->weights);
	fz_free(ctx, sc);
}

fz_scale_cache *
fz_new_scale_cache(fz_context *ctx)
{
	return fz_malloc_struct(ctx, fz_scale_cache);
}







mupdf-1.21.1-source/source/fitz/draw-unpack.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "draw-imp.h"

#include <string.h>

/* Unpack image samples and optionally pad pixels with opaque alpha */

#define get1(buf,x) ((buf[x >> 3] >> ( 7 - (x & 7) ) ) & 1 )
#define get2(buf,x) ((buf[x >> 2] >> ( ( 3 - (x & 3) ) << 1 ) ) & 3 )
#define get4(buf,x) ((buf[x >> 1] >> ( ( 1 - (x & 1) ) << 2 ) ) & 15 )
#define get8(buf,x) (buf[x])
#define get16(buf,x) (buf[x << 1])
#define get24(buf,x) (buf[(x << 1) + x])
#define get32(buf,x) (buf[x << 2])

static unsigned char get1_tab_1[256][8];
static unsigned char get1_tab_1p[256][16];
static unsigned char get1_tab_255[256][8];
static unsigned char get1_tab_255p[256][16];

/*
	Bug 697012 shows that the unpacking code can confuse valgrind due
	to the use of undefined bits in the padding at the end of lines.
	We unpack from bits to bytes by copying from a lookup table.
	Valgrind is not capable of understanding that it doesn't matter
	what the undefined bits are, as the bytes we copy that correspond
	to the defined bits will always agree regardless of these
	undefined bits by construction of the table.

	We therefore have a VGMASK macro that explicitly masks off these
	bits in PACIFY_VALGRIND builds.
*/
#ifdef PACIFY_VALGRIND
static const unsigned char mask[9] = { 0x00, 0x80, 0xc0, 0xe0, 0xf0, 0xf8, 0xfc, 0xfe, 0xff };
#define VGMASK(v,m) (v & mask[(m)])
#else
#define VGMASK(v,m) (v)
#endif

static void
init_get1_tables(void)
{
	static int once = 0;
	unsigned char bits[1];
	int i, k, x;

	/* TODO: mutex lock here */

	if (once)
		return;

	for (i = 0; i < 256; i++)
	{
		bits[0] = i;
		for (k = 0; k < 8; k++)
		{
			x = get1(bits, k);

			get1_tab_1[i][k] = x;
			get1_tab_1p[i][k * 2] = x;
			get1_tab_1p[i][k * 2 + 1] = 255;

			get1_tab_255[i][k] = x * 255;
			get1_tab_255p[i][k * 2] = x * 255;
			get1_tab_255p[i][k * 2 + 1] = 255;
		}
	}

	once = 1;
}

static void
fz_unpack_mono_line_unscaled(unsigned char *dp, unsigned char *sp, int w, int n, int depth, int scale, int pad, int skip)
{
	int w3 = w >> 3;
	int x;

	for (x = 0; x < w3; x++)
	{
		memcpy(dp, get1_tab_1[*sp++], 8);
		dp += 8;
	}
	x = x << 3;
	if (x < w)
		memcpy(dp, get1_tab_1[VGMASK(*sp, w - x)], w - x);
}

static void
fz_unpack_mono_line_scaled(unsigned char *dp, unsigned char *sp, int w, int n, int depth, int scale, int pad, int skip)
{
	int w3 = w >> 3;
	int x;

	for (x = 0; x < w3; x++)
	{
		memcpy(dp, get1_tab_255[*sp++], 8);
		dp += 8;
	}
	x = x << 3;
	if (x < w)
		memcpy(dp, get1_tab_255[VGMASK(*sp, w - x)], w - x);
}

static void
fz_unpack_mono_line_unscaled_with_padding(unsigned char *dp, unsigned char *sp, int w, int n, int depth, int scale, int pad, int skip)
{
	int w3 = w >> 3;
	int x;

	for (x = 0; x < w3; x++)
	{
		memcpy(dp, get1_tab_1p[*sp++], 16);
		dp += 16;
	}
	x = x << 3;
	if (x < w)
		memcpy(dp, get1_tab_1p[VGMASK(*sp, w - x)], (w - x) << 1);
}

static void
fz_unpack_mono_line_scaled_with_padding(unsigned char *dp, unsigned char *sp, int w, int n, int depth, int scale, int pad, int skip)
{
	int w3 = w >> 3;
	int x;

	for (x = 0; x < w3; x++)
	{
		memcpy(dp, get1_tab_255p[*sp++], 16);
		dp += 16;
	}
	x = x << 3;
	if (x < w)
		memcpy(dp, get1_tab_255p[VGMASK(*sp, w - x)], (w - x) << 1);
}

static void
fz_unpack_line(unsigned char *dp, unsigned char *sp, int w, int n, int depth, int scale, int pad, int skip)
{
	int len = w * n;
	while (len--)
		*dp++ = *sp++;
}

static void
fz_unpack_line_with_padding(unsigned char *dp, unsigned char *sp, int w, int n, int depth, int scale, int pad, int skip)
{
	int x, k;

	for (x = 0; x < w; x++)
	{
		for (k = 0; k < n; k++)
			*dp++ = *sp++;
		*dp++ = 255;
	}
}

static void
fz_unpack_any_l2depth(unsigned char *dp, unsigned char *sp, int w, int n, int depth, int scale, int pad, int skip)
{
	unsigned char *p = dp;
	int b = 0;
	int x, k;

	for (x = 0; x < w; x++)
	{
		for (k = 0; k < n; k++)
		{
			switch (depth)
			{
			case 1: *p++ = get1(sp, b) * scale; break;
			case 2: *p++ = get2(sp, b) * scale; break;
			case 4: *p++ = get4(sp, b) * scale; break;
			case 8: *p++ = get8(sp, b); break;
			case 16: *p++ = get16(sp, b); break;
			case 24: *p++ = get24(sp, b); break;
			case 32: *p++ = get32(sp, b); break;
			}
			b++;
		}
		b += skip;
		if (pad)
			*p++ = 255;
	}
}

typedef void (*fz_unpack_line_fn)(unsigned char *dp, unsigned char *sp, int w, int n, int depth, int scale, int pad, int skip);

void
fz_unpack_tile(fz_context *ctx, fz_pixmap *dst, unsigned char *src, int n, int depth, size_t stride, int scale)
{
	unsigned char *sp = src;
	unsigned char *dp = dst->samples;
	fz_unpack_line_fn unpack_line = NULL;
	int pad, y, skip;
	int w = dst->w;
	int h = dst->h;

	pad = 0;
	skip = 0;
	if (dst->n > n)
		pad = 255;
	if (dst->n < n)
	{
		skip = n - dst->n;
		n = dst->n;
	}

	if (depth == 1)
		init_get1_tables();

	if (scale == 0)
	{
		switch (depth)
		{
		case 1: scale = 255; break;
		case 2: scale = 85; break;
		case 4: scale = 17; break;
		}
	}

	if (n == 1 && depth == 1 && scale == 1 && !pad && !skip)
		unpack_line = fz_unpack_mono_line_unscaled;
	else if (n == 1 && depth == 1 && scale == 255 && !pad && !skip)
		unpack_line = fz_unpack_mono_line_scaled;
	else if (n == 1 && depth == 1 && scale == 1 && pad && !skip)
		unpack_line = fz_unpack_mono_line_unscaled_with_padding;
	else if (n == 1 && depth == 1 && scale == 255 && pad && !skip)
		unpack_line = fz_unpack_mono_line_scaled_with_padding;
	else if (depth == 8 && !pad && !skip)
		unpack_line = fz_unpack_line;
	else if (depth == 8 && pad && !skip)
		unpack_line = fz_unpack_line_with_padding;
	else if (depth == 1 || depth == 2 || depth == 4 || depth == 8 || depth  == 16 || depth == 24 || depth == 32)
		unpack_line = fz_unpack_any_l2depth;

	if (unpack_line)
	{
		for (y = 0; y < h; y++, sp += stride, dp += dst->stride)
			unpack_line(dp, sp, w, n, depth, scale, pad, skip);
	}
	else if (depth > 0 && depth <= 8 * (int)sizeof(int))
	{
		fz_stream *stm;
		int x, k;
		size_t skipbits = 8 * stride - (size_t)w * n * depth;

		if (skipbits > 32)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Inappropriate stride!");

		stm = fz_open_memory(ctx, sp, h * stride);
		fz_try(ctx)
		{
			for (y = 0; y < h; y++)
			{
				for (x = 0; x < w; x++)
				{
					for (k = 0; k < n; k++)
					{
						if (depth <= 8)
							*dp++ = fz_read_bits(ctx, stm, depth) << (8 - depth);
						else
							*dp++ = fz_read_bits(ctx, stm, depth) >> (depth - 8);
					}
					if (pad)
						*dp++ = 255;
				}

				dp += dst->stride - (size_t)w * (n + (pad > 0));
				(void) fz_read_bits(ctx, stm, (int)skipbits);
			}
		}
		fz_always(ctx)
			fz_drop_stream(ctx, stm);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot unpack tile with %d bits per component", depth);
}

/* Apply decode array */

void
fz_decode_indexed_tile(fz_context *ctx, fz_pixmap *pix, const float *decode, int maxval)
{
	int add[FZ_MAX_COLORS];
	int mul[FZ_MAX_COLORS];
	unsigned char *p = pix->samples;
	size_t stride = pix->stride - pix->w * (size_t)pix->n;
	int len;
	int pn = pix->n;
	int n = pn - pix->alpha;
	int needed;
	int k;
	int h;

	needed = 0;
	for (k = 0; k < n; k++)
	{
		int min = decode[k * 2] * 256;
		int max = decode[k * 2 + 1] * 256;
		add[k] = min;
		mul[k] = (max - min) / maxval;
		needed |= min != 0 || max != maxval * 256;
	}

	if (!needed)
		return;

	h = pix->h;
	while (h--)
	{
		len = pix->w;
		while (len--)
		{
			for (k = 0; k < n; k++)
			{
				int value = (add[k] + (((p[k] << 8) * mul[k]) >> 8)) >> 8;
				p[k] = fz_clampi(value, 0, 255);
			}
			p += pn;
		}
		p += stride;
	}
}

void
fz_decode_tile(fz_context *ctx, fz_pixmap *pix, const float *decode)
{
	int add[FZ_MAX_COLORS];
	int mul[FZ_MAX_COLORS];
	unsigned char *p = pix->samples;
	size_t stride = pix->stride - pix->w * (size_t)pix->n;
	int len;
	int n = fz_maxi(1, pix->n - pix->alpha);
	int k;
	int h;

	for (k = 0; k < n; k++)
	{
		int min = decode[k * 2] * 255;
		int max = decode[k * 2 + 1] * 255;
		add[k] = min;
		mul[k] = max - min;
	}

	h = pix->h;
	while (h--)
	{
		len = pix->w;
		while (len--)
		{
			for (k = 0; k < n; k++)
			{
				int value = add[k] + fz_mul255(p[k], mul[k]);
				p[k] = fz_clampi(value, 0, 255);
			}
			p += pix->n;
		}
		p += stride;
	}
}

typedef struct
{
	fz_stream *src;
	int depth;
	int w;
	int h;
	int n;
	int skip;
	int pad;
	int scale;
	int src_stride;
	int dst_stride;
	fz_unpack_line_fn unpack;
	unsigned char buf[1];
} unpack_state;

static int
unpack_next(fz_context *ctx, fz_stream *stm, size_t max)
{
	unpack_state *state = (unpack_state *)stm->state;
	size_t n = state->src_stride;

	stm->rp = state->buf;
	do
	{
		size_t a = fz_available(ctx, state->src, n);
		if (a == 0)
			return EOF;
		if (a > n)
			a = n;
		memcpy(stm->rp, state->src->rp, a);
		stm->rp += a;
		state->src->rp += a;
		n -= a;
	}
	while (n);

	state->h--;
	stm->pos += state->dst_stride;
	stm->wp = stm->rp + state->dst_stride;
	state->unpack(stm->rp, state->buf, state->w, state->n, state->depth, state->scale, state->pad, state->skip);

	return *stm->rp++;
}

static void
unpack_drop(fz_context *ctx, void *state)
{
	fz_free(ctx, state);
}

fz_stream *
fz_unpack_stream(fz_context *ctx, fz_stream *src, int depth, int w, int h, int n, int indexed, int pad, int skip)
{
	int src_stride = (w*depth*n+7)>>3;
	int dst_stride;
	unpack_state *state;
	fz_unpack_line_fn unpack_line = NULL;
	int scale = 1;

	if (depth == 1)
		init_get1_tables();

	if (!indexed)
		switch (depth)
		{
		case 1: scale = 255; break;
		case 2: scale = 85; break;
		case 4: scale = 17; break;
		}

	dst_stride = w * (n + !!pad);

	if (n == 1 && depth == 1 && scale == 1 && !pad && !skip)
		unpack_line = fz_unpack_mono_line_unscaled;
	else if (n == 1 && depth == 1 && scale == 255 && !pad && !skip)
		unpack_line = fz_unpack_mono_line_scaled;
	else if (n == 1 && depth == 1 && scale == 1 && pad && !skip)
		unpack_line = fz_unpack_mono_line_unscaled_with_padding;
	else if (n == 1 && depth == 1 && scale == 255 && pad && !skip)
		unpack_line = fz_unpack_mono_line_scaled_with_padding;
	else if (depth == 8 && !pad && !skip)
		unpack_line = fz_unpack_line;
	else if (depth == 8 && pad && !skip)
		unpack_line = fz_unpack_line_with_padding;
	else if (depth == 1 || depth == 2 || depth == 4 || depth == 8 || depth  == 16 || depth == 24 || depth == 32)
		unpack_line = fz_unpack_any_l2depth;
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "Unsupported combination in fz_unpack_stream");

	state = fz_malloc(ctx, sizeof(unpack_state) + dst_stride + src_stride);
	state->src = src;
	state->depth = depth;
	state->w = w;
	state->h = h;
	state->n = n;
	state->skip = skip;
	state->pad = pad;
	state->scale = scale;
	state->unpack = unpack_line;
	state->src_stride = src_stride;
	state->dst_stride = dst_stride;

	return fz_new_stream(ctx, state, unpack_next, unpack_drop);
}







mupdf-1.21.1-source/source/fitz/encode-basic.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "z-imp.h"

struct ahx
{
	fz_output *chain;
	int column;
};

static void ahx_write(fz_context *ctx, void *opaque, const void *data, size_t n)
{
	static const char tohex[16] = "0123456789ABCDEF";
	struct ahx *state = opaque;
	const unsigned char *p = data;
	while (n-- > 0)
	{
		int c = *p++;
		fz_write_byte(ctx, state->chain, tohex[(c>>4) & 15]);
		fz_write_byte(ctx, state->chain, tohex[(c) & 15]);
		state->column += 2;
		if (state->column == 64)
		{
			fz_write_byte(ctx, state->chain, '\n');
			state->column = 0;
		}
	}
}

static void ahx_close(fz_context *ctx, void *opaque)
{
	struct ahx *state = opaque;
	fz_write_byte(ctx, state->chain, '>');
}

static void ahx_drop(fz_context *ctx, void *opaque)
{
	struct ahx *state = opaque;
	fz_free(ctx, state);
}

fz_output *
fz_new_asciihex_output(fz_context *ctx, fz_output *chain)
{
	struct ahx *state = fz_malloc_struct(ctx, struct ahx);
	state->chain = chain;
	state->column = 0;
	return fz_new_output(ctx, 512, state, ahx_write, ahx_close, ahx_drop);
}

struct a85
{
	fz_output *chain;
	int column;
	unsigned int word, n;
};

static void a85_flush(fz_context *ctx, struct a85 *state)
{
	unsigned int v1, v2, v3, v4, v5;

	v5 = state->word;
	v4 = v5 / 85;
	v3 = v4 / 85;
	v2 = v3 / 85;
	v1 = v2 / 85;

	if (state->column >= 70)
	{
		fz_write_byte(ctx, state->chain, '\n');
		state->column = 0;
	}

	if (state->n == 4)
	{
		if (state->word == 0)
		{
			fz_write_byte(ctx, state->chain, 'z');
			state->column += 1;
		}
		else
		{
			fz_write_byte(ctx, state->chain, (v1 % 85) + '!');
			fz_write_byte(ctx, state->chain, (v2 % 85) + '!');
			fz_write_byte(ctx, state->chain, (v3 % 85) + '!');
			fz_write_byte(ctx, state->chain, (v4 % 85) + '!');
			fz_write_byte(ctx, state->chain, (v5 % 85) + '!');
			state->column += 5;
		}
	}
	else if (state->n == 3)
	{
		fz_write_byte(ctx, state->chain, (v2 % 85) + '!');
		fz_write_byte(ctx, state->chain, (v3 % 85) + '!');
		fz_write_byte(ctx, state->chain, (v4 % 85) + '!');
		fz_write_byte(ctx, state->chain, (v5 % 85) + '!');
		state->column += 4;
	}
	else if (state->n == 2)
	{
		fz_write_byte(ctx, state->chain, (v3 % 85) + '!');
		fz_write_byte(ctx, state->chain, (v4 % 85) + '!');
		fz_write_byte(ctx, state->chain, (v5 % 85) + '!');
		state->column += 3;
	}
	else if (state->n == 1)
	{
		fz_write_byte(ctx, state->chain, (v4 % 85) + '!');
		fz_write_byte(ctx, state->chain, (v5 % 85) + '!');
		state->column += 2;
	}

	state->word = 0;
	state->n = 0;
}

static void a85_write(fz_context *ctx, void *opaque, const void *data, size_t n)
{
	struct a85 *state = opaque;
	const unsigned char *p = data;
	while (n-- > 0)
	{
		unsigned int c = *p++;
		if (state->n == 4)
			a85_flush(ctx, state);
		state->word = (state->word << 8) | c;
		state->n++;
	}
}

static void a85_close(fz_context *ctx, void *opaque)
{
	struct a85 *state = opaque;
	a85_flush(ctx, state);
	fz_write_byte(ctx, state->chain, '~');
	fz_write_byte(ctx, state->chain, '>');
}

static void a85_drop(fz_context *ctx, void *opaque)
{
	struct a85 *state = opaque;
	fz_free(ctx, state);
}

fz_output *
fz_new_ascii85_output(fz_context *ctx, fz_output *chain)
{
	struct a85 *state = fz_malloc_struct(ctx, struct a85);
	state->chain = chain;
	state->column = 0;
	state->word = 0;
	state->n = 0;
	return fz_new_output(ctx, 512, state, a85_write, a85_close, a85_drop);
}

struct rle
{
	fz_output *chain;
	int state;
	int run;
	unsigned char buf[128];
};

enum { ZERO, ONE, DIFF, SAME };

static void rle_flush_same(fz_context *ctx, struct rle *enc)
{
	fz_write_byte(ctx, enc->chain, 257 - enc->run);
	fz_write_byte(ctx, enc->chain, enc->buf[0]);
}

static void rle_flush_diff(fz_context *ctx, struct rle *enc)
{
	fz_write_byte(ctx, enc->chain, enc->run - 1);
	fz_write_data(ctx, enc->chain, enc->buf, enc->run);
}

static void rle_write(fz_context *ctx, void *opaque, const void *data, size_t n)
{
	struct rle *enc = opaque;
	const unsigned char *p = data;
	while (n-- > 0)
	{
		int c = *p++;
		switch (enc->state)
		{
		case ZERO:
			enc->state = ONE;
			enc->run = 1;
			enc->buf[0] = c;
			break;

		case ONE:
			enc->state = DIFF;
			enc->run = 2;
			enc->buf[1] = c;
			break;

		case DIFF:
			/* Max run length */
			if (enc->run == 128)
			{
				rle_flush_diff(ctx, enc);
				enc->state = ONE;
				enc->run = 1;
				enc->buf[0] = c;
			}
			/* Run of three same */
			else if ((enc->run >= 2) && (c == enc->buf[enc->run-1]) && (c == enc->buf[enc->run-2]))
			{
				if (enc->run >= 3) {
					enc->run -= 2; /* skip last two in previous run */
					rle_flush_diff(ctx, enc);
				}
				enc->state = SAME;
				enc->run = 3;
				enc->buf[0] = c;
			}
			else
			{
				enc->buf[enc->run] = c;
				enc->run++;
			}
			break;

		case SAME:
			if ((enc->run == 128) || (c != enc->buf[0]))
			{
				rle_flush_same(ctx, enc);
				enc->state = ONE;
				enc->run = 1;
				enc->buf[0] = c;
			}
			else
			{
				enc->run++;
			}
		}
	}
}

static void rle_close(fz_context *ctx, void *opaque)
{
	struct rle *enc = opaque;
	switch (enc->state)
	{
		case ZERO: break;
		case ONE: rle_flush_diff(ctx, enc); break;
		case DIFF: rle_flush_diff(ctx, enc); break;
		case SAME: rle_flush_same(ctx, enc); break;
	}
	fz_write_byte(ctx, enc->chain, 128);
}

static void rle_drop(fz_context *ctx, void *opaque)
{
	struct rle *enc = opaque;
	fz_free(ctx, enc);
}

fz_output *
fz_new_rle_output(fz_context *ctx, fz_output *chain)
{
	struct rle *enc = fz_malloc_struct(ctx, struct rle);
	enc->chain = chain;
	enc->state = ZERO;
	enc->run = 0;
	return fz_new_output(ctx, 4096, enc, rle_write, rle_close, rle_drop);
}

struct arc4
{
	fz_output *chain;
	fz_arc4 arc4;
};

static void arc4_write(fz_context *ctx, void *opaque, const void *data, size_t n)
{
	struct arc4 *state = opaque;
	const unsigned char *p = data;
	unsigned char buffer[256];
	while (n > 0)
	{
		size_t x = (n > sizeof buffer) ? sizeof buffer : n;
		fz_arc4_encrypt(&state->arc4, buffer, p, x);
		fz_write_data(ctx, state->chain, buffer, x);
		p += x;
		n -= x;
	}
}

static void arc4_drop(fz_context *ctx, void *opaque)
{
	fz_free(ctx, opaque);
}

fz_output *
fz_new_arc4_output(fz_context *ctx, fz_output *chain, unsigned char *key, size_t keylen)
{
	struct arc4 *state = fz_malloc_struct(ctx, struct arc4);
	state->chain = chain;
	fz_arc4_init(&state->arc4, key, keylen);
	return fz_new_output(ctx, 256, state, arc4_write, NULL, arc4_drop);
}

struct deflate
{
	fz_output *chain;
	z_stream z;
	size_t bufsize;
	unsigned char *buf;
};

static void deflate_write(fz_context *ctx, void *opaque, const void *data, size_t n)
{
	struct deflate *state = opaque;
	const unsigned char *p = data;
	size_t newbufsize;
	int err;

	newbufsize = n >= UINT_MAX ? UINT_MAX : deflateBound(&state->z, n);
	newbufsize = newbufsize >= UINT_MAX ? UINT_MAX : newbufsize;

	if (state->buf == NULL)
	{
		state->buf = Memento_label(fz_malloc(ctx, newbufsize), "deflate_buffer");
		state->bufsize = newbufsize;
	}
	else if (newbufsize > state->bufsize)
	{
		state->buf = Memento_label(fz_realloc(ctx, state->buf, newbufsize), "deflate_buffer");
		state->bufsize = newbufsize;
	}

	while (n > 0)
	{
		state->z.avail_in = n <= UINT_MAX ? (uInt)n : UINT_MAX;
		state->z.next_in = (unsigned char *) p;
		n -= state->z.avail_in;
		p += state->z.avail_in;

		do
		{
			state->z.next_out = state->buf;
			state->z.avail_out = state->bufsize;
			err = deflate(&state->z, Z_NO_FLUSH);
			if (err != Z_OK)
				fz_throw(ctx, FZ_ERROR_GENERIC, "zlib compression failed: %d", err);
			if (state->z.avail_out > 0)
				fz_write_data(ctx, state->chain, state->z.next_out, state->z.avail_out);
		} while (state->z.avail_out > 0);
	}
}

static void deflate_close(fz_context *ctx, void *opaque)
{
	struct deflate *state = opaque;
	int err;

	state->z.next_in = NULL;
	state->z.avail_in = 0;
	do
	{
		state->z.next_out = state->buf;
		state->z.avail_out = state->bufsize;
		err = deflate(&state->z, Z_FINISH);
		if (state->z.avail_out > 0)
			fz_write_data(ctx, state->chain, state->z.next_out, state->z.avail_out);
	} while (err == Z_OK);

	if (err != Z_STREAM_END)
		fz_throw(ctx, FZ_ERROR_GENERIC, "zlib compression failed: %d", err);
}

static void deflate_drop(fz_context *ctx, void *opaque)
{
	struct deflate *state = opaque;
	(void)deflateEnd(&state->z);
	fz_free(ctx, state->buf);
	fz_free(ctx, state);
}

fz_output *
fz_new_deflate_output(fz_context *ctx, fz_output *chain, int effort, int raw)
{
	int err;

	struct deflate *state = fz_malloc_struct(ctx, struct deflate);
	state->chain = chain;
	state->z.opaque = ctx;
	state->z.zalloc = fz_zlib_alloc;
	state->z.zfree = fz_zlib_free;
	err = deflateInit2(&state->z, effort, Z_DEFLATED, raw ? -15 : 15, 8, Z_DEFAULT_STRATEGY);
	if (err != Z_OK)
	{
		(void)deflateEnd(&state->z);
		fz_free(ctx, state);
		fz_throw(ctx, FZ_ERROR_GENERIC, "zlib deflateInit2 failed: %d", err);
	}
	return fz_new_output(ctx, 8192, state, deflate_write, deflate_close, deflate_drop);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

/* Fax G3/G4 tables */

typedef struct
{
	unsigned short code;
	unsigned short nbits;
} cfe_code;

typedef struct {
	cfe_code termination[64];
	cfe_code makeup[41];
} cf_runs;

/* Define the end-of-line code. */
static const cfe_code cf_run_eol = {1, 12};

/* Define the 2-D run codes. */
static const cfe_code cf2_run_pass = {0x1, 4};
static const cfe_code cf2_run_vertical[7] =
{
	{0x3, 7},
	{0x3, 6},
	{0x3, 3},
	{0x1, 1},
	{0x2, 3},
	{0x2, 6},
	{0x2, 7}
};
static const cfe_code cf2_run_horizontal = {1, 3};

/* White run codes. */
static const cf_runs cf_white_runs =
{
	/* Termination codes */
	{
		{0x35, 8}, {0x7, 6}, {0x7, 4}, {0x8, 4},
		{0xb, 4}, {0xc, 4}, {0xe, 4}, {0xf, 4},
		{0x13, 5}, {0x14, 5}, {0x7, 5}, {0x8, 5},
		{0x8, 6}, {0x3, 6}, {0x34, 6}, {0x35, 6},
		{0x2a, 6}, {0x2b, 6}, {0x27, 7}, {0xc, 7},
		{0x8, 7}, {0x17, 7}, {0x3, 7}, {0x4, 7},
		{0x28, 7}, {0x2b, 7}, {0x13, 7}, {0x24, 7},
		{0x18, 7}, {0x2, 8}, {0x3, 8}, {0x1a, 8},
		{0x1b, 8}, {0x12, 8}, {0x13, 8}, {0x14, 8},
		{0x15, 8}, {0x16, 8}, {0x17, 8}, {0x28, 8},
		{0x29, 8}, {0x2a, 8}, {0x2b, 8}, {0x2c, 8},
		{0x2d, 8}, {0x4, 8}, {0x5, 8}, {0xa, 8},
		{0xb, 8}, {0x52, 8}, {0x53, 8}, {0x54, 8},
		{0x55, 8}, {0x24, 8}, {0x25, 8}, {0x58, 8},
		{0x59, 8}, {0x5a, 8}, {0x5b, 8}, {0x4a, 8},
		{0x4b, 8}, {0x32, 8}, {0x33, 8}, {0x34, 8}
	},

	/* Make-up codes */
	{
		{0, 0} /* dummy */ , {0x1b, 5}, {0x12, 5}, {0x17, 6},
		{0x37, 7}, {0x36, 8}, {0x37, 8}, {0x64, 8},
		{0x65, 8}, {0x68, 8}, {0x67, 8}, {0xcc, 9},
		{0xcd, 9}, {0xd2, 9}, {0xd3, 9}, {0xd4, 9},
		{0xd5, 9}, {0xd6, 9}, {0xd7, 9}, {0xd8, 9},
		{0xd9, 9}, {0xda, 9}, {0xdb, 9}, {0x98, 9},
		{0x99, 9}, {0x9a, 9}, {0x18, 6}, {0x9b, 9},
		{0x8, 11}, {0xc, 11}, {0xd, 11}, {0x12, 12},
		{0x13, 12}, {0x14, 12}, {0x15, 12}, {0x16, 12},
		{0x17, 12}, {0x1c, 12}, {0x1d, 12}, {0x1e, 12},
		{0x1f, 12}
	}
};

/* Black run codes. */
static const cf_runs cf_black_runs =
{
	/* Termination codes */
	{
		{0x37, 10}, {0x2, 3}, {0x3, 2}, {0x2, 2},
		{0x3, 3}, {0x3, 4}, {0x2, 4}, {0x3, 5},
		{0x5, 6}, {0x4, 6}, {0x4, 7}, {0x5, 7},
		{0x7, 7}, {0x4, 8}, {0x7, 8}, {0x18, 9},
		{0x17, 10}, {0x18, 10}, {0x8, 10}, {0x67, 11},
		{0x68, 11}, {0x6c, 11}, {0x37, 11}, {0x28, 11},
		{0x17, 11}, {0x18, 11}, {0xca, 12}, {0xcb, 12},
		{0xcc, 12}, {0xcd, 12}, {0x68, 12}, {0x69, 12},
		{0x6a, 12}, {0x6b, 12}, {0xd2, 12}, {0xd3, 12},
		{0xd4, 12}, {0xd5, 12}, {0xd6, 12}, {0xd7, 12},
		{0x6c, 12}, {0x6d, 12}, {0xda, 12}, {0xdb, 12},
		{0x54, 12}, {0x55, 12}, {0x56, 12}, {0x57, 12},
		{0x64, 12}, {0x65, 12}, {0x52, 12}, {0x53, 12},
		{0x24, 12}, {0x37, 12}, {0x38, 12}, {0x27, 12},
		{0x28, 12}, {0x58, 12}, {0x59, 12}, {0x2b, 12},
		{0x2c, 12}, {0x5a, 12}, {0x66, 12}, {0x67, 12}
	},

	/* Make-up codes. */
	{
		{0, 0} /* dummy */ , {0xf, 10}, {0xc8, 12}, {0xc9, 12},
		{0x5b, 12}, {0x33, 12}, {0x34, 12}, {0x35, 12},
		{0x6c, 13}, {0x6d, 13}, {0x4a, 13}, {0x4b, 13},
		{0x4c, 13}, {0x4d, 13}, {0x72, 13}, {0x73, 13},
		{0x74, 13}, {0x75, 13}, {0x76, 13}, {0x77, 13},
		{0x52, 13}, {0x53, 13}, {0x54, 13}, {0x55, 13},
		{0x5a, 13}, {0x5b, 13}, {0x64, 13}, {0x65, 13},
		{0x8, 11}, {0xc, 11}, {0xd, 11}, {0x12, 12},
		{0x13, 12}, {0x14, 12}, {0x15, 12}, {0x16, 12},
		{0x17, 12}, {0x1c, 12}, {0x1d, 12}, {0x1e, 12},
		{0x1f, 12}
	}
};

static inline int
getbit(const unsigned char *buf, int x)
{
	/* Invert bit to handle BlackIs1=false */
	return ( ( buf[x >> 3] >> ( 7 - (x & 7) ) ) & 1 ) ^ 1;
}

static inline int
find_changing(const unsigned char *line, int x, int w)
{
	int a, b;

	if (!line || x >= w)
		return w;

	if (x == -1)
	{
		a = 0;
		x = 0;
	}
	else
	{
		a = getbit(line, x);
		x++;
	}
	while (x < w)
	{
		b = getbit(line, x);
		if (a != b)
			break;
		x++;
	}

	return x;
}

static inline int
find_changing_color(const unsigned char *line, int x, int w, int color)
{
	if (!line || x >= w)
		return w;
	x = find_changing(line, x, w);
	if (x < w && getbit(line, x) != color)
		x = find_changing(line, x, w);
	return x;
}

static inline int
getrun(const unsigned char *line, int x, int w, int c)
{
	int z = x;
	while (z < w)
	{
		int b = getbit(line, z);
		if (c != b)
			break;
		++z;
	}
	return z - x;
}

static inline void
putcode(fz_context *ctx, fz_buffer *out, const cfe_code *run)
{
	fz_append_bits(ctx, out, run->code, run->nbits);
}

static void
putrun(fz_context *ctx, fz_buffer *out, int run, int c)
{
	const cf_runs *codetable = c ? &cf_black_runs : &cf_white_runs;
	if (run > 63)
	{
		int m = run >> 6;
		while (m > 40)
		{
			putcode(ctx, out, &codetable->makeup[40]);
			m -= 40;
		}
		if (m > 0)
			putcode(ctx, out, &codetable->makeup[m]);
		putcode(ctx, out, &codetable->termination[run & 63]);
	}
	else
	{
		putcode(ctx, out, &codetable->termination[run]);
	}
}

fz_buffer *
fz_compress_ccitt_fax_g4(fz_context *ctx, const unsigned char *src, int columns, int rows)
{
	int stride = (columns + 7) >> 3;
	fz_buffer *out = fz_new_buffer(ctx, (stride * rows) >> 3);
	const unsigned char *ref = NULL;

	fz_try(ctx)
	{
		while (rows-- > 0)
		{
			int a0 = -1;
			int c = 0;

			while (a0 < columns)
			{
				int a1 = find_changing(src, a0, columns);
				int b1 = find_changing_color(ref, a0, columns, c^1);
				int b2 = find_changing(ref, b1, columns);
				int diff = b1 - a1;
				if (a0 < 0)
					a0 = 0;

				/* pass mode */
				if (b2 < a1)
				{
					putcode(ctx, out, &cf2_run_pass);
					a0 = b2;
				}

				/* vertical mode */
				else if (diff >= -3 && diff <= 3)
				{
					putcode(ctx, out, &cf2_run_vertical[diff + 3]);
					a0 = a1;
					c = c^1;
				}

				/* horizontal mode */
				else
				{
					int a2 = find_changing(src, a1, columns);
					putcode(ctx, out, &cf2_run_horizontal);
					putrun(ctx, out, a1 - a0, c);
					putrun(ctx, out, a2 - a1, c^1);
					a0 = a2;
				}
			}

			ref = src;
			src += stride;
		}

		putcode(ctx, out, &cf_run_eol);
		putcode(ctx, out, &cf_run_eol);
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, out);
		fz_rethrow(ctx);
	}

	return out;
}

fz_buffer *
fz_compress_ccitt_fax_g3(fz_context *ctx, const unsigned char *src, int columns, int rows)
{
	int stride = (columns + 7) >> 3;
	fz_buffer *out = fz_new_buffer(ctx, (stride * rows) >> 3);
	int i;

	fz_try(ctx)
	{
		while (rows-- > 0)
		{
			int a0 = 0;
			int c = 0;
			while (a0 < columns)
			{
				int run = getrun(src, a0, columns, c);
				putrun(ctx, out, run, c);
				a0 += run;
				c = c^1;
			}
			src += stride;
		}

		for (i = 0; i < 6; ++i)
			putcode(ctx, out, &cf_run_eol);
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, out);
		fz_rethrow(ctx);
	}

	return out;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <stdlib.h>

#include "encodings.h"
#include "glyphlist.h"
#include "smallcaps.h"

#define FROM_UNICODE(ENC) \
	int l = 0; \
	int r = nelem(ENC##_from_unicode) - 1; \
	if (u < 128) \
		return u; \
	while (l <= r) \
	{ \
		int m = (l + r) >> 1; \
		if (u < ENC##_from_unicode[m].u) \
			r = m - 1; \
		else if (u > ENC##_from_unicode[m].u) \
			l = m + 1; \
		else \
			return ENC##_from_unicode[m].c; \
	} \
	return -1; \

int fz_iso8859_1_from_unicode(int u) { FROM_UNICODE(iso8859_1) }
int fz_iso8859_7_from_unicode(int u) { FROM_UNICODE(iso8859_7) }
int fz_koi8u_from_unicode(int u) { FROM_UNICODE(koi8u) }
int fz_windows_1250_from_unicode(int u) { FROM_UNICODE(windows_1250) }
int fz_windows_1251_from_unicode(int u) { FROM_UNICODE(windows_1251) }
int fz_windows_1252_from_unicode(int u) { FROM_UNICODE(windows_1252) }

int
fz_unicode_from_glyph_name_strict(const char *name)
{
	int l = 0;
	int r = nelem(single_name_list) - 1;

	while (l <= r)
	{
		int m = (l + r) >> 1;
		int c = strcmp(name, single_name_list[m]);
		if (c < 0)
			r = m - 1;
		else if (c > 0)
			l = m + 1;
		else
			return single_code_list[m];
	}
	return 0;
}

static int
read_num(const char *p, int base)
{
	char *e;
	int v = strtol(p, &e, base);
	if (*e != 0)
		return 0;
	return v;
}

int
fz_unicode_from_glyph_name(const char *name)
{
	char buf[64];
	char *p;
	int l = 0;
	int r = nelem(single_name_list) - 1;
	int code = 0;

	fz_strlcpy(buf, name, sizeof buf);

	/* kill anything after first period and underscore */
	p = strchr(buf, '.');
	if (p) p[0] = 0;
	p = strchr(buf, '_');
	if (p) p[0] = 0;

	while (l <= r)
	{
		int m = (l + r) >> 1;
		int c = strcmp(buf, single_name_list[m]);
		if (c < 0)
			r = m - 1;
		else if (c > 0)
			l = m + 1;
		else
			return single_code_list[m];
	}

	if (buf[0] == 'u' && buf[1] == 'n' && buf[2] == 'i' && strlen(buf) == 7)
		code = read_num(buf+3, 16);
	else if (buf[0] == 'u')
		code = read_num(buf+1, 16);
	else if (buf[0] == 'a' && buf[1] != 0 && buf[2] != 0)
		code = read_num(buf+1, 10);
	else
		code = read_num(buf, 10);

	return (code > 0 && code <= 0x10ffff) ? code : FZ_REPLACEMENT_CHARACTER;
}

static const char *empty_dup_list[] = { 0 };

const char **
fz_duplicate_glyph_names_from_unicode(int ucs)
{
	int l = 0;
	int r = nelem(agl_dup_offsets) / 2 - 1;
	while (l <= r)
	{
		int m = (l + r) >> 1;
		if (ucs < agl_dup_offsets[m << 1])
			r = m - 1;
		else if (ucs > agl_dup_offsets[m << 1])
			l = m + 1;
		else
			return agl_dup_names + agl_dup_offsets[(m << 1) + 1];
	}
	return empty_dup_list;
}

const char *
fz_glyph_name_from_unicode_sc(int u)
{
	int l = 0;
	int r = nelem(glyph_name_from_unicode_sc) / 2 - 1;
	while (l <= r)
	{
		int m = (l + r) >> 1;
		if (u < glyph_name_from_unicode_sc[m].u)
			r = m - 1;
		else if (u > glyph_name_from_unicode_sc[m].u)
			l = m + 1;
		else
			return glyph_name_from_unicode_sc[m].n;
	}
	return NULL;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#define _notdef NULL

const unsigned short fz_unicode_from_pdf_doc_encoding[256] =
{
	/* 0x0 to 0x17 except \t, \n and \r are really undefined */
	0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
	0x08, 0x09, 0x0A, 0x0B, 0x0C, 0x0D, 0x0E, 0x0F,
	0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
	0x02d8, 0x02c7, 0x02c6, 0x02d9, 0x02dd, 0x02db, 0x02da, 0x02dc,
	0x0020, 0x0021, 0x0022, 0x0023, 0x0024, 0x0025, 0x0026, 0x0027,
	0x0028, 0x0029, 0x002a, 0x002b, 0x002c, 0x002d, 0x002e, 0x002f,
	0x0030, 0x0031, 0x0032, 0x0033, 0x0034, 0x0035, 0x0036, 0x0037,
	0x0038, 0x0039, 0x003a, 0x003b, 0x003c, 0x003d, 0x003e, 0x003f,
	0x0040, 0x0041, 0x0042, 0x0043, 0x0044, 0x0045, 0x0046, 0x0047,
	0x0048, 0x0049, 0x004a, 0x004b, 0x004c, 0x004d, 0x004e, 0x004f,
	0x0050, 0x0051, 0x0052, 0x0053, 0x0054, 0x0055, 0x0056, 0x0057,
	0x0058, 0x0059, 0x005a, 0x005b, 0x005c, 0x005d, 0x005e, 0x005f,
	0x0060, 0x0061, 0x0062, 0x0063, 0x0064, 0x0065, 0x0066, 0x0067,
	0x0068, 0x0069, 0x006a, 0x006b, 0x006c, 0x006d, 0x006e, 0x006f,
	0x0070, 0x0071, 0x0072, 0x0073, 0x0074, 0x0075, 0x0076, 0x0077,
	0x0078, 0x0079, 0x007a, 0x007b, 0x007c, 0x007d, 0x007e, 0x0000,
	0x2022, 0x2020, 0x2021, 0x2026, 0x2014, 0x2013, 0x0192, 0x2044,
	0x2039, 0x203a, 0x2212, 0x2030, 0x201e, 0x201c, 0x201d, 0x2018,
	0x2019, 0x201a, 0x2122, 0xfb01, 0xfb02, 0x0141, 0x0152, 0x0160,
	0x0178, 0x017d, 0x0131, 0x0142, 0x0153, 0x0161, 0x017e, 0x0000,
	0x20ac, 0x00a1, 0x00a2, 0x00a3, 0x00a4, 0x00a5, 0x00a6, 0x00a7,
	0x00a8, 0x00a9, 0x00aa, 0x00ab, 0x00ac, 0x0000, 0x00ae, 0x00af,
	0x00b0, 0x00b1, 0x00b2, 0x00b3, 0x00b4, 0x00b5, 0x00b6, 0x00b7,
	0x00b8, 0x00b9, 0x00ba, 0x00bb, 0x00bc, 0x00bd, 0x00be, 0x00bf,
	0x00c0, 0x00c1, 0x00c2, 0x00c3, 0x00c4, 0x00c5, 0x00c6, 0x00c7,
	0x00c8, 0x00c9, 0x00ca, 0x00cb, 0x00cc, 0x00cd, 0x00ce, 0x00cf,
	0x00d0, 0x00d1, 0x00d2, 0x00d3, 0x00d4, 0x00d5, 0x00d6, 0x00d7,
	0x00d8, 0x00d9, 0x00da, 0x00db, 0x00dc, 0x00dd, 0x00de, 0x00df,
	0x00e0, 0x00e1, 0x00e2, 0x00e3, 0x00e4, 0x00e5, 0x00e6, 0x00e7,
	0x00e8, 0x00e9, 0x00ea, 0x00eb, 0x00ec, 0x00ed, 0x00ee, 0x00ef,
	0x00f0, 0x00f1, 0x00f2, 0x00f3, 0x00f4, 0x00f5, 0x00f6, 0x00f7,
	0x00f8, 0x00f9, 0x00fa, 0x00fb, 0x00fc, 0x00fd, 0x00fe, 0x00ff
};

const char *fz_glyph_name_from_adobe_standard[256] = {
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	"space", "exclam", "quotedbl", "numbersign", "dollar", "percent",
	"ampersand", "quoteright", "parenleft", "parenright", "asterisk",
	"plus", "comma", "hyphen", "period", "slash", "zero", "one", "two",
	"three", "four", "five", "six", "seven", "eight", "nine", "colon",
	"semicolon", "less", "equal", "greater", "question", "at", "A", "B",
	"C", "D", "E", "F", "G", "H", "I", "J", "K", "L", "M", "N", "O", "P",
	"Q", "R", "S", "T", "U", "V", "W", "X", "Y", "Z", "bracketleft",
	"backslash", "bracketright", "asciicircum", "underscore", "quoteleft",
	"a", "b", "c", "d", "e", "f", "g", "h", "i", "j", "k", "l", "m", "n",
	"o", "p", "q", "r", "s", "t", "u", "v", "w", "x", "y", "z",
	"braceleft", "bar", "braceright", "asciitilde", _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	"exclamdown", "cent", "sterling", "fraction", "yen", "florin",
	"section", "currency", "quotesingle", "quotedblleft", "guillemotleft",
	"guilsinglleft", "guilsinglright", "fi", "fl", _notdef, "endash",
	"dagger", "daggerdbl", "periodcentered", _notdef, "paragraph",
	"bullet", "quotesinglbase", "quotedblbase", "quotedblright",
	"guillemotright", "ellipsis", "perthousand", _notdef, "questiondown",
	_notdef, "grave", "acute", "circumflex", "tilde", "macron", "breve",
	"dotaccent", "dieresis", _notdef, "ring", "cedilla", _notdef,
	"hungarumlaut", "ogonek", "caron", "emdash", _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, "AE", _notdef,
	"ordfeminine", _notdef, _notdef, _notdef, _notdef, "Lslash", "Oslash",
	"OE", "ordmasculine", _notdef, _notdef, _notdef, _notdef, _notdef,
	"ae", _notdef, _notdef, _notdef, "dotlessi", _notdef, _notdef,
	"lslash", "oslash", "oe", "germandbls", _notdef, _notdef, _notdef,
	_notdef
};

const char *fz_glyph_name_from_mac_roman[256] = {
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	"space", "exclam", "quotedbl", "numbersign", "dollar", "percent",
	"ampersand", "quotesingle", "parenleft", "parenright", "asterisk",
	"plus", "comma", "hyphen", "period", "slash", "zero", "one", "two",
	"three", "four", "five", "six", "seven", "eight", "nine", "colon",
	"semicolon", "less", "equal", "greater", "question", "at", "A", "B",
	"C", "D", "E", "F", "G", "H", "I", "J", "K", "L", "M", "N", "O", "P",
	"Q", "R", "S", "T", "U", "V", "W", "X", "Y", "Z", "bracketleft",
	"backslash", "bracketright", "asciicircum", "underscore", "grave", "a",
	"b", "c", "d", "e", "f", "g", "h", "i", "j", "k", "l", "m", "n", "o",
	"p", "q", "r", "s", "t", "u", "v", "w", "x", "y", "z", "braceleft",
	"bar", "braceright", "asciitilde", _notdef, "Adieresis", "Aring",
	"Ccedilla", "Eacute", "Ntilde", "Odieresis", "Udieresis", "aacute",
	"agrave", "acircumflex", "adieresis", "atilde", "aring", "ccedilla",
	"eacute", "egrave", "ecircumflex", "edieresis", "iacute", "igrave",
	"icircumflex", "idieresis", "ntilde", "oacute", "ograve",
	"ocircumflex", "odieresis", "otilde", "uacute", "ugrave",
	"ucircumflex", "udieresis", "dagger", "degree", "cent", "sterling",
	"section", "bullet", "paragraph", "germandbls", "registered",
	"copyright", "trademark", "acute", "dieresis", _notdef, "AE", "Oslash",
	_notdef, "plusminus", _notdef, _notdef, "yen", "mu", _notdef, _notdef,
	_notdef, _notdef, _notdef, "ordfeminine", "ordmasculine", _notdef,
	"ae", "oslash", "questiondown", "exclamdown", "logicalnot", _notdef,
	"florin", _notdef, _notdef, "guillemotleft", "guillemotright",
	"ellipsis", "space", "Agrave", "Atilde", "Otilde", "OE", "oe",
	"endash", "emdash", "quotedblleft", "quotedblright", "quoteleft",
	"quoteright", "divide", _notdef, "ydieresis", "Ydieresis", "fraction",
	"currency", "guilsinglleft", "guilsinglright", "fi", "fl", "daggerdbl",
	"periodcentered", "quotesinglbase", "quotedblbase", "perthousand",
	"Acircumflex", "Ecircumflex", "Aacute", "Edieresis", "Egrave",
	"Iacute", "Icircumflex", "Idieresis", "Igrave", "Oacute",
	"Ocircumflex", _notdef, "Ograve", "Uacute", "Ucircumflex", "Ugrave",
	"dotlessi", "circumflex", "tilde", "macron", "breve", "dotaccent",
	"ring", "cedilla", "hungarumlaut", "ogonek", "caron"
};

const char *fz_glyph_name_from_mac_expert[256] = {
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	"space", "exclamsmall", "Hungarumlautsmall", "centoldstyle",
	"dollaroldstyle", "dollarsuperior", "ampersandsmall", "Acutesmall",
	"parenleftsuperior", "parenrightsuperior", "twodotenleader",
	"onedotenleader", "comma", "hyphen", "period", "fraction",
	"zerooldstyle", "oneoldstyle", "twooldstyle", "threeoldstyle",
	"fouroldstyle", "fiveoldstyle", "sixoldstyle", "sevenoldstyle",
	"eightoldstyle", "nineoldstyle", "colon", "semicolon", _notdef,
	"threequartersemdash", _notdef, "questionsmall", _notdef, _notdef,
	_notdef, _notdef, "Ethsmall", _notdef, _notdef, "onequarter",
	"onehalf", "threequarters", "oneeighth", "threeeighths", "fiveeighths",
	"seveneighths", "onethird", "twothirds", _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, "ff", "fi", "fl", "ffi", "ffl",
	"parenleftinferior", _notdef, "parenrightinferior", "Circumflexsmall",
	"hypheninferior", "Gravesmall", "Asmall", "Bsmall", "Csmall", "Dsmall",
	"Esmall", "Fsmall", "Gsmall", "Hsmall", "Ismall", "Jsmall", "Ksmall",
	"Lsmall", "Msmall", "Nsmall", "Osmall", "Psmall", "Qsmall", "Rsmall",
	"Ssmall", "Tsmall", "Usmall", "Vsmall", "Wsmall", "Xsmall", "Ysmall",
	"Zsmall", "colonmonetary", "onefitted", "rupiah", "Tildesmall",
	_notdef, _notdef, "asuperior", "centsuperior", _notdef, _notdef,
	_notdef, _notdef, "Aacutesmall", "Agravesmall", "Acircumflexsmall",
	"Adieresissmall", "Atildesmall", "Aringsmall", "Ccedillasmall",
	"Eacutesmall", "Egravesmall", "Ecircumflexsmall", "Edieresissmall",
	"Iacutesmall", "Igravesmall", "Icircumflexsmall", "Idieresissmall",
	"Ntildesmall", "Oacutesmall", "Ogravesmall", "Ocircumflexsmall",
	"Odieresissmall", "Otildesmall", "Uacutesmall", "Ugravesmall",
	"Ucircumflexsmall", "Udieresissmall", _notdef, "eightsuperior",
	"fourinferior", "threeinferior", "sixinferior", "eightinferior",
	"seveninferior", "Scaronsmall", _notdef, "centinferior", "twoinferior",
	_notdef, "Dieresissmall", _notdef, "Caronsmall", "osuperior",
	"fiveinferior", _notdef, "commainferior", "periodinferior",
	"Yacutesmall", _notdef, "dollarinferior", _notdef, _notdef,
	"Thornsmall", _notdef, "nineinferior", "zeroinferior", "Zcaronsmall",
	"AEsmall", "Oslashsmall", "questiondownsmall", "oneinferior",
	"Lslashsmall", _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	"Cedillasmall", _notdef, _notdef, _notdef, _notdef, _notdef, "OEsmall",
	"figuredash", "hyphensuperior", _notdef, _notdef, _notdef, _notdef,
	"exclamdownsmall", _notdef, "Ydieresissmall", _notdef, "onesuperior",
	"twosuperior", "threesuperior", "foursuperior", "fivesuperior",
	"sixsuperior", "sevensuperior", "ninesuperior", "zerosuperior",
	_notdef, "esuperior", "rsuperior", "tsuperior", _notdef, _notdef,
	"isuperior", "ssuperior", "dsuperior", _notdef, _notdef, _notdef,
	_notdef, _notdef, "lsuperior", "Ogoneksmall", "Brevesmall",
	"Macronsmall", "bsuperior", "nsuperior", "msuperior", "commasuperior",
	"periodsuperior", "Dotaccentsmall", "Ringsmall", _notdef, _notdef,
	_notdef, _notdef
};

/* All unused codes > 32 map to 'bullet' */
const char *fz_glyph_name_from_win_ansi[256] = {
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	_notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef, _notdef,
	"space", "exclam", "quotedbl", "numbersign", "dollar", "percent",
	"ampersand", "quotesingle", "parenleft", "parenright", "asterisk",
	"plus", "comma", "hyphen", "period", "slash", "zero", "one", "two",
	"three", "four", "five", "six", "seven", "eight", "nine", "colon",
	"semicolon", "less", "equal", "greater", "question", "at", "A", "B",
	"C", "D", "E", "F", "G", "H", "I", "J", "K", "L", "M", "N", "O", "P",
	"Q", "R", "S", "T", "U", "V", "W", "X", "Y", "Z", "bracketleft",
	"backslash", "bracketright", "asciicircum", "underscore", "grave", "a",
	"b", "c", "d", "e", "f", "g", "h", "i", "j", "k", "l", "m", "n", "o",
	"p", "q", "r", "s", "t", "u", "v", "w", "x", "y", "z", "braceleft",
	"bar", "braceright", "asciitilde", "bullet", "Euro", "bullet",
	"quotesinglbase", "florin", "quotedblbase", "ellipsis", "dagger",
	"daggerdbl", "circumflex", "perthousand", "Scaron", "guilsinglleft",
	"OE", "bullet", "Zcaron", "bullet", "bullet", "quoteleft",
	"quoteright", "quotedblleft", "quotedblright", "bullet", "endash",
	"emdash", "tilde", "trademark", "scaron", "guilsinglright", "oe",
	"bullet", "zcaron", "Ydieresis", "space", "exclamdown", "cent",
	"sterling", "currency", "yen", "brokenbar", "section", "dieresis",
	"copyright", "ordfeminine", "guillemotleft", "logicalnot", "hyphen",
	"registered", "macron", "degree", "plusminus", "twosuperior",
	"threesuperior", "acute", "mu", "paragraph", "periodcentered",
	"cedilla", "onesuperior", "ordmasculine", "guillemotright",
	"onequarter", "onehalf", "threequarters", "questiondown", "Agrave",
	"Aacute", "Acircumflex", "Atilde", "Adieresis", "Aring", "AE",
	"Ccedilla", "Egrave", "Eacute", "Ecircumflex", "Edieresis", "Igrave",
	"Iacute", "Icircumflex", "Idieresis", "Eth", "Ntilde", "Ograve",
	"Oacute", "Ocircumflex", "Otilde", "Odieresis", "multiply", "Oslash",
	"Ugrave", "Uacute", "Ucircumflex", "Udieresis", "Yacute", "Thorn",
	"germandbls", "agrave", "aacute", "acircumflex", "atilde", "adieresis",
	"aring", "ae", "ccedilla", "egrave", "eacute", "ecircumflex",
	"edieresis", "igrave", "iacute", "icircumflex", "idieresis", "eth",
	"ntilde", "ograve", "oacute", "ocircumflex", "otilde", "odieresis",
	"divide", "oslash", "ugrave", "uacute", "ucircumflex", "udieresis",
	"yacute", "thorn", "ydieresis"
};

const unsigned short fz_unicode_from_iso8859_1[256] = {
	0,
	1,
	2,
	3,
	4,
	5,
	6,
	7,
	8,
	9,
	10,
	11,
	12,
	13,
	14,
	15,
	16,
	17,
	18,
	19,
	20,
	21,
	22,
	23,
	24,
	25,
	26,
	27,
	28,
	29,
	30,
	31,
	32,
	33,
	34,
	35,
	36,
	37,
	38,
	39,
	40,
	41,
	42,
	43,
	44,
	45,
	46,
	47,
	48,
	49,
	50,
	51,
	52,
	53,
	54,
	55,
	56,
	57,
	58,
	59,
	60,
	61,
	62,
	63,
	64,
	65,
	66,
	67,
	68,
	69,
	70,
	71,
	72,
	73,
	74,
	75,
	76,
	77,
	78,
	79,
	80,
	81,
	82,
	83,
	84,
	85,
	86,
	87,
	88,
	89,
	90,
	91,
	92,
	93,
	94,
	95,
	96,
	97,
	98,
	99,
	100,
	101,
	102,
	103,
	104,
	105,
	106,
	107,
	108,
	109,
	110,
	111,
	112,
	113,
	114,
	115,
	116,
	117,
	118,
	119,
	120,
	121,
	122,
	123,
	124,
	125,
	126,
	127,
	128,
	129,
	130,
	131,
	132,
	133,
	134,
	135,
	136,
	137,
	138,
	139,
	140,
	141,
	142,
	143,
	144,
	145,
	146,
	147,
	148,
	149,
	150,
	151,
	152,
	153,
	154,
	155,
	156,
	157,
	158,
	159,
	160,
	161,
	162,
	163,
	164,
	165,
	166,
	167,
	168,
	169,
	170,
	171,
	172,
	173,
	174,
	175,
	176,
	177,
	178,
	179,
	180,
	181,
	182,
	183,
	184,
	185,
	186,
	187,
	188,
	189,
	190,
	191,
	192,
	193,
	194,
	195,
	196,
	197,
	198,
	199,
	200,
	201,
	202,
	203,
	204,
	205,
	206,
	207,
	208,
	209,
	210,
	211,
	212,
	213,
	214,
	215,
	216,
	217,
	218,
	219,
	220,
	221,
	222,
	223,
	224,
	225,
	226,
	227,
	228,
	229,
	230,
	231,
	232,
	233,
	234,
	235,
	236,
	237,
	238,
	239,
	240,
	241,
	242,
	243,
	244,
	245,
	246,
	247,
	248,
	249,
	250,
	251,
	252,
	253,
	254,
	255,
};

const char *fz_glyph_name_from_iso8859_1[256] = {
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"space",
	"exclam",
	"quotedbl",
	"numbersign",
	"dollar",
	"percent",
	"ampersand",
	"quotesingle",
	"parenleft",
	"parenright",
	"asterisk",
	"plus",
	"comma",
	"hyphen",
	"period",
	"slash",
	"zero",
	"one",
	"two",
	"three",
	"four",
	"five",
	"six",
	"seven",
	"eight",
	"nine",
	"colon",
	"semicolon",
	"less",
	"equal",
	"greater",
	"question",
	"at",
	"A",
	"B",
	"C",
	"D",
	"E",
	"F",
	"G",
	"H",
	"I",
	"J",
	"K",
	"L",
	"M",
	"N",
	"O",
	"P",
	"Q",
	"R",
	"S",
	"T",
	"U",
	"V",
	"W",
	"X",
	"Y",
	"Z",
	"bracketleft",
	"backslash",
	"bracketright",
	"asciicircum",
	"underscore",
	"grave",
	"a",
	"b",
	"c",
	"d",
	"e",
	"f",
	"g",
	"h",
	"i",
	"j",
	"k",
	"l",
	"m",
	"n",
	"o",
	"p",
	"q",
	"r",
	"s",
	"t",
	"u",
	"v",
	"w",
	"x",
	"y",
	"z",
	"braceleft",
	"bar",
	"braceright",
	"asciitilde",
	"controlDEL",
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"nbspace",
	"exclamdown",
	"cent",
	"sterling",
	"currency",
	"yen",
	"brokenbar",
	"section",
	"dieresis",
	"copyright",
	"ordfeminine",
	"guillemotleft",
	"logicalnot",
	"sfthyphen",
	"registered",
	"macron",
	"degree",
	"plusminus",
	"twosuperior",
	"threesuperior",
	"acute",
	"mu",
	"paragraph",
	"periodcentered",
	"cedilla",
	"onesuperior",
	"ordmasculine",
	"guillemotright",
	"onequarter",
	"onehalf",
	"threequarters",
	"questiondown",
	"Agrave",
	"Aacute",
	"Acircumflex",
	"Atilde",
	"Adieresis",
	"Aring",
	"AE",
	"Ccedilla",
	"Egrave",
	"Eacute",
	"Ecircumflex",
	"Edieresis",
	"Igrave",
	"Iacute",
	"Icircumflex",
	"Idieresis",
	"Eth",
	"Ntilde",
	"Ograve",
	"Oacute",
	"Ocircumflex",
	"Otilde",
	"Odieresis",
	"multiply",
	"Oslash",
	"Ugrave",
	"Uacute",
	"Ucircumflex",
	"Udieresis",
	"Yacute",
	"Thorn",
	"germandbls",
	"agrave",
	"aacute",
	"acircumflex",
	"atilde",
	"adieresis",
	"aring",
	"ae",
	"ccedilla",
	"egrave",
	"eacute",
	"ecircumflex",
	"edieresis",
	"igrave",
	"iacute",
	"icircumflex",
	"idieresis",
	"eth",
	"ntilde",
	"ograve",
	"oacute",
	"ocircumflex",
	"otilde",
	"odieresis",
	"divide",
	"oslash",
	"ugrave",
	"uacute",
	"ucircumflex",
	"udieresis",
	"yacute",
	"thorn",
	"ydieresis",
};

static const struct { unsigned short u, c; } iso8859_1_from_unicode[] = {
	{0x00a0,160},
	{0x00a1,161},
	{0x00a2,162},
	{0x00a3,163},
	{0x00a4,164},
	{0x00a5,165},
	{0x00a6,166},
	{0x00a7,167},
	{0x00a8,168},
	{0x00a9,169},
	{0x00aa,170},
	{0x00ab,171},
	{0x00ac,172},
	{0x00ad,173},
	{0x00ae,174},
	{0x00af,175},
	{0x00b0,176},
	{0x00b1,177},
	{0x00b2,178},
	{0x00b3,179},
	{0x00b4,180},
	{0x00b5,181},
	{0x00b6,182},
	{0x00b7,183},
	{0x00b8,184},
	{0x00b9,185},
	{0x00ba,186},
	{0x00bb,187},
	{0x00bc,188},
	{0x00bd,189},
	{0x00be,190},
	{0x00bf,191},
	{0x00c0,192},
	{0x00c1,193},
	{0x00c2,194},
	{0x00c3,195},
	{0x00c4,196},
	{0x00c5,197},
	{0x00c6,198},
	{0x00c7,199},
	{0x00c8,200},
	{0x00c9,201},
	{0x00ca,202},
	{0x00cb,203},
	{0x00cc,204},
	{0x00cd,205},
	{0x00ce,206},
	{0x00cf,207},
	{0x00d0,208},
	{0x00d1,209},
	{0x00d2,210},
	{0x00d3,211},
	{0x00d4,212},
	{0x00d5,213},
	{0x00d6,214},
	{0x00d7,215},
	{0x00d8,216},
	{0x00d9,217},
	{0x00da,218},
	{0x00db,219},
	{0x00dc,220},
	{0x00dd,221},
	{0x00de,222},
	{0x00df,223},
	{0x00e0,224},
	{0x00e1,225},
	{0x00e2,226},
	{0x00e3,227},
	{0x00e4,228},
	{0x00e5,229},
	{0x00e6,230},
	{0x00e7,231},
	{0x00e8,232},
	{0x00e9,233},
	{0x00ea,234},
	{0x00eb,235},
	{0x00ec,236},
	{0x00ed,237},
	{0x00ee,238},
	{0x00ef,239},
	{0x00f0,240},
	{0x00f1,241},
	{0x00f2,242},
	{0x00f3,243},
	{0x00f4,244},
	{0x00f5,245},
	{0x00f6,246},
	{0x00f7,247},
	{0x00f8,248},
	{0x00f9,249},
	{0x00fa,250},
	{0x00fb,251},
	{0x00fc,252},
	{0x00fd,253},
	{0x00fe,254},
	{0x00ff,255},
};

const unsigned short fz_unicode_from_iso8859_7[256] = {
	0,
	1,
	2,
	3,
	4,
	5,
	6,
	7,
	8,
	9,
	10,
	11,
	12,
	13,
	14,
	15,
	16,
	17,
	18,
	19,
	20,
	21,
	22,
	23,
	24,
	25,
	26,
	27,
	28,
	29,
	30,
	31,
	32,
	33,
	34,
	35,
	36,
	37,
	38,
	39,
	40,
	41,
	42,
	43,
	44,
	45,
	46,
	47,
	48,
	49,
	50,
	51,
	52,
	53,
	54,
	55,
	56,
	57,
	58,
	59,
	60,
	61,
	62,
	63,
	64,
	65,
	66,
	67,
	68,
	69,
	70,
	71,
	72,
	73,
	74,
	75,
	76,
	77,
	78,
	79,
	80,
	81,
	82,
	83,
	84,
	85,
	86,
	87,
	88,
	89,
	90,
	91,
	92,
	93,
	94,
	95,
	96,
	97,
	98,
	99,
	100,
	101,
	102,
	103,
	104,
	105,
	106,
	107,
	108,
	109,
	110,
	111,
	112,
	113,
	114,
	115,
	116,
	117,
	118,
	119,
	120,
	121,
	122,
	123,
	124,
	125,
	126,
	127,
	128,
	129,
	130,
	131,
	132,
	133,
	134,
	135,
	136,
	137,
	138,
	139,
	140,
	141,
	142,
	143,
	144,
	145,
	146,
	147,
	148,
	149,
	150,
	151,
	152,
	153,
	154,
	155,
	156,
	157,
	158,
	159,
	160,
	8216,
	8217,
	163,
	8364,
	8367,
	166,
	167,
	168,
	169,
	890,
	171,
	172,
	173,
	0,
	8213,
	176,
	177,
	178,
	179,
	900,
	901,
	902,
	183,
	904,
	905,
	906,
	187,
	908,
	189,
	910,
	911,
	912,
	913,
	914,
	915,
	916,
	917,
	918,
	919,
	920,
	921,
	922,
	923,
	924,
	925,
	926,
	927,
	928,
	929,
	0,
	931,
	932,
	933,
	934,
	935,
	936,
	937,
	938,
	939,
	940,
	941,
	942,
	943,
	944,
	945,
	946,
	947,
	948,
	949,
	950,
	951,
	952,
	953,
	954,
	955,
	956,
	957,
	958,
	959,
	960,
	961,
	962,
	963,
	964,
	965,
	966,
	967,
	968,
	969,
	970,
	971,
	972,
	973,
	974,
	0,
};

const char *fz_glyph_name_from_iso8859_7[256] = {
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"space",
	"exclam",
	"quotedbl",
	"numbersign",
	"dollar",
	"percent",
	"ampersand",
	"quotesingle",
	"parenleft",
	"parenright",
	"asterisk",
	"plus",
	"comma",
	"hyphen",
	"period",
	"slash",
	"zero",
	"one",
	"two",
	"three",
	"four",
	"five",
	"six",
	"seven",
	"eight",
	"nine",
	"colon",
	"semicolon",
	"less",
	"equal",
	"greater",
	"question",
	"at",
	"A",
	"B",
	"C",
	"D",
	"E",
	"F",
	"G",
	"H",
	"I",
	"J",
	"K",
	"L",
	"M",
	"N",
	"O",
	"P",
	"Q",
	"R",
	"S",
	"T",
	"U",
	"V",
	"W",
	"X",
	"Y",
	"Z",
	"bracketleft",
	"backslash",
	"bracketright",
	"asciicircum",
	"underscore",
	"grave",
	"a",
	"b",
	"c",
	"d",
	"e",
	"f",
	"g",
	"h",
	"i",
	"j",
	"k",
	"l",
	"m",
	"n",
	"o",
	"p",
	"q",
	"r",
	"s",
	"t",
	"u",
	"v",
	"w",
	"x",
	"y",
	"z",
	"braceleft",
	"bar",
	"braceright",
	"asciitilde",
	"controlDEL",
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"nbspace",
	"quoteleft",
	"quoteright",
	"sterling",
	"Euro",
	_notdef,
	"brokenbar",
	"section",
	"dieresis",
	"copyright",
	"ypogegrammeni",
	"guillemotleft",
	"logicalnot",
	"sfthyphen",
	_notdef,
	"afii00208",
	"degree",
	"plusminus",
	"twosuperior",
	"threesuperior",
	"tonos",
	"dialytikatonos",
	"Alphatonos",
	"periodcentered",
	"Epsilontonos",
	"Etatonos",
	"Iotatonos",
	"guillemotright",
	"Omicrontonos",
	"onehalf",
	"Upsilontonos",
	"Omegatonos",
	"iotadieresistonos",
	"Alpha",
	"Beta",
	"Gamma",
	"Deltagreek",
	"Epsilon",
	"Zeta",
	"Eta",
	"Theta",
	"Iota",
	"Kappa",
	"Lambda",
	"Mu",
	"Nu",
	"Xi",
	"Omicron",
	"Pi",
	"Rho",
	_notdef,
	"Sigma",
	"Tau",
	"Upsilon",
	"Phi",
	"Chi",
	"Psi",
	"Omegagreek",
	"Iotadieresis",
	"Upsilondieresis",
	"alphatonos",
	"epsilontonos",
	"etatonos",
	"iotatonos",
	"upsilondieresistonos",
	"alpha",
	"beta",
	"gamma",
	"delta",
	"epsilon",
	"zeta",
	"eta",
	"theta",
	"iota",
	"kappa",
	"lambda",
	"mugreek",
	"nu",
	"xi",
	"omicron",
	"pi",
	"rho",
	"sigma1",
	"sigma",
	"tau",
	"upsilon",
	"phi",
	"chi",
	"psi",
	"omega",
	"iotadieresis",
	"upsilondieresis",
	"omicrontonos",
	"upsilontonos",
	"omegatonos",
	_notdef,
};

static const struct { unsigned short u, c; } iso8859_7_from_unicode[] = {
	{0x00a0,160},
	{0x00a3,163},
	{0x00a6,166},
	{0x00a7,167},
	{0x00a8,168},
	{0x00a9,169},
	{0x00ab,171},
	{0x00ac,172},
	{0x00ad,173},
	{0x00b0,176},
	{0x00b1,177},
	{0x00b2,178},
	{0x00b3,179},
	{0x00b7,183},
	{0x00bb,187},
	{0x00bd,189},
	{0x037a,170},
	{0x0384,180},
	{0x0385,181},
	{0x0386,182},
	{0x0388,184},
	{0x0389,185},
	{0x038a,186},
	{0x038c,188},
	{0x038e,190},
	{0x038f,191},
	{0x0390,192},
	{0x0391,193},
	{0x0392,194},
	{0x0393,195},
	{0x0394,196},
	{0x0395,197},
	{0x0396,198},
	{0x0397,199},
	{0x0398,200},
	{0x0399,201},
	{0x039a,202},
	{0x039b,203},
	{0x039c,204},
	{0x039d,205},
	{0x039e,206},
	{0x039f,207},
	{0x03a0,208},
	{0x03a1,209},
	{0x03a3,211},
	{0x03a4,212},
	{0x03a5,213},
	{0x03a6,214},
	{0x03a7,215},
	{0x03a8,216},
	{0x03a9,217},
	{0x03aa,218},
	{0x03ab,219},
	{0x03ac,220},
	{0x03ad,221},
	{0x03ae,222},
	{0x03af,223},
	{0x03b0,224},
	{0x03b1,225},
	{0x03b2,226},
	{0x03b3,227},
	{0x03b4,228},
	{0x03b5,229},
	{0x03b6,230},
	{0x03b7,231},
	{0x03b8,232},
	{0x03b9,233},
	{0x03ba,234},
	{0x03bb,235},
	{0x03bc,236},
	{0x03bd,237},
	{0x03be,238},
	{0x03bf,239},
	{0x03c0,240},
	{0x03c1,241},
	{0x03c2,242},
	{0x03c3,243},
	{0x03c4,244},
	{0x03c5,245},
	{0x03c6,246},
	{0x03c7,247},
	{0x03c8,248},
	{0x03c9,249},
	{0x03ca,250},
	{0x03cb,251},
	{0x03cc,252},
	{0x03cd,253},
	{0x03ce,254},
	{0x2015,175},
	{0x2018,161},
	{0x2019,162},
	{0x20ac,164},
};

const unsigned short fz_unicode_from_koi8u[256] = {
	0,
	1,
	2,
	3,
	4,
	5,
	6,
	7,
	8,
	9,
	10,
	11,
	12,
	13,
	14,
	15,
	16,
	17,
	18,
	19,
	20,
	21,
	22,
	23,
	24,
	25,
	26,
	27,
	28,
	29,
	30,
	31,
	32,
	33,
	34,
	35,
	36,
	37,
	38,
	39,
	40,
	41,
	42,
	43,
	44,
	45,
	46,
	47,
	48,
	49,
	50,
	51,
	52,
	53,
	54,
	55,
	56,
	57,
	58,
	59,
	60,
	61,
	62,
	63,
	64,
	65,
	66,
	67,
	68,
	69,
	70,
	71,
	72,
	73,
	74,
	75,
	76,
	77,
	78,
	79,
	80,
	81,
	82,
	83,
	84,
	85,
	86,
	87,
	88,
	89,
	90,
	91,
	92,
	93,
	94,
	95,
	96,
	97,
	98,
	99,
	100,
	101,
	102,
	103,
	104,
	105,
	106,
	107,
	108,
	109,
	110,
	111,
	112,
	113,
	114,
	115,
	116,
	117,
	118,
	119,
	120,
	121,
	122,
	123,
	124,
	125,
	126,
	127,
	9472,
	9474,
	9484,
	9488,
	9492,
	9496,
	9500,
	9508,
	9516,
	9524,
	9532,
	9600,
	9604,
	9608,
	9612,
	9616,
	9617,
	9618,
	9619,
	8992,
	9632,
	8729,
	8730,
	8776,
	8804,
	8805,
	160,
	8993,
	176,
	178,
	183,
	247,
	9552,
	9553,
	9554,
	1105,
	1108,
	9556,
	1110,
	1111,
	9559,
	9560,
	9561,
	9562,
	9563,
	1169,
	9565,
	9566,
	9567,
	9568,
	9569,
	1025,
	1028,
	9571,
	1030,
	1031,
	9574,
	9575,
	9576,
	9577,
	9578,
	1168,
	9580,
	169,
	1102,
	1072,
	1073,
	1094,
	1076,
	1077,
	1092,
	1075,
	1093,
	1080,
	1081,
	1082,
	1083,
	1084,
	1085,
	1086,
	1087,
	1103,
	1088,
	1089,
	1090,
	1091,
	1078,
	1074,
	1100,
	1099,
	1079,
	1096,
	1101,
	1097,
	1095,
	1098,
	1070,
	1040,
	1041,
	1062,
	1044,
	1045,
	1060,
	1043,
	1061,
	1048,
	1049,
	1050,
	1051,
	1052,
	1053,
	1054,
	1055,
	1071,
	1056,
	1057,
	1058,
	1059,
	1046,
	1042,
	1068,
	1067,
	1047,
	1064,
	1069,
	1065,
	1063,
	1066,
};

const char *fz_glyph_name_from_koi8u[256] = {
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"space",
	"exclam",
	"quotedbl",
	"numbersign",
	"dollar",
	"percent",
	"ampersand",
	"quotesingle",
	"parenleft",
	"parenright",
	"asterisk",
	"plus",
	"comma",
	"hyphen",
	"period",
	"slash",
	"zero",
	"one",
	"two",
	"three",
	"four",
	"five",
	"six",
	"seven",
	"eight",
	"nine",
	"colon",
	"semicolon",
	"less",
	"equal",
	"greater",
	"question",
	"at",
	"A",
	"B",
	"C",
	"D",
	"E",
	"F",
	"G",
	"H",
	"I",
	"J",
	"K",
	"L",
	"M",
	"N",
	"O",
	"P",
	"Q",
	"R",
	"S",
	"T",
	"U",
	"V",
	"W",
	"X",
	"Y",
	"Z",
	"bracketleft",
	"backslash",
	"bracketright",
	"asciicircum",
	"underscore",
	"grave",
	"a",
	"b",
	"c",
	"d",
	"e",
	"f",
	"g",
	"h",
	"i",
	"j",
	"k",
	"l",
	"m",
	"n",
	"o",
	"p",
	"q",
	"r",
	"s",
	"t",
	"u",
	"v",
	"w",
	"x",
	"y",
	"z",
	"braceleft",
	"bar",
	"braceright",
	"asciitilde",
	"controlDEL",
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"upblock",
	"dnblock",
	"block",
	"lfblock",
	"rtblock",
	"ltshade",
	"shade",
	"dkshade",
	"integraltop",
	"blacksquare",
	"bulletoperator",
	"radical",
	"approxequal",
	"lessequal",
	"greaterequal",
	"nbspace",
	"integralbottom",
	"degree",
	"twosuperior",
	"periodcentered",
	"divide",
	_notdef,
	_notdef,
	_notdef,
	"afii10071",
	"afii10101",
	_notdef,
	"afii10103",
	"afii10104",
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"afii10098",
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"Iocyrillic",
	"Ecyrillic",
	_notdef,
	"Icyrillic",
	"Yicyrillic",
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"Gheupturncyrillic",
	_notdef,
	"copyright",
	"afii10096",
	"acyrillic",
	"afii10066",
	"afii10088",
	"afii10069",
	"afii10070",
	"afii10086",
	"afii10068",
	"afii10087",
	"afii10074",
	"afii10075",
	"afii10076",
	"afii10077",
	"afii10078",
	"afii10079",
	"afii10080",
	"afii10081",
	"afii10097",
	"afii10082",
	"afii10083",
	"afii10084",
	"afii10085",
	"afii10072",
	"afii10067",
	"afii10094",
	"afii10093",
	"afii10073",
	"afii10090",
	"afii10095",
	"afii10091",
	"afii10089",
	"afii10092",
	"IUcyrillic",
	"Acyrillic",
	"Becyrillic",
	"Tsecyrillic",
	"Decyrillic",
	"Iecyrillic",
	"Efcyrillic",
	"Gecyrillic",
	"Khacyrillic",
	"Iicyrillic",
	"Iishortcyrillic",
	"Kacyrillic",
	"Elcyrillic",
	"Emcyrillic",
	"Encyrillic",
	"Ocyrillic",
	"Pecyrillic",
	"IAcyrillic",
	"Ercyrillic",
	"Escyrillic",
	"Tecyrillic",
	"Ucyrillic",
	"Zhecyrillic",
	"Vecyrillic",
	"Softsigncyrillic",
	"Yericyrillic",
	"Zecyrillic",
	"Shacyrillic",
	"Ereversedcyrillic",
	"Shchacyrillic",
	"Checyrillic",
	"Hardsigncyrillic",
};

static const struct { unsigned short u, c; } koi8u_from_unicode[] = {
	{0x00a0,154},
	{0x00a9,191},
	{0x00b0,156},
	{0x00b2,157},
	{0x00b7,158},
	{0x00f7,159},
	{0x0401,179},
	{0x0404,180},
	{0x0406,182},
	{0x0407,183},
	{0x0410,225},
	{0x0411,226},
	{0x0412,247},
	{0x0413,231},
	{0x0414,228},
	{0x0415,229},
	{0x0416,246},
	{0x0417,250},
	{0x0418,233},
	{0x0419,234},
	{0x041a,235},
	{0x041b,236},
	{0x041c,237},
	{0x041d,238},
	{0x041e,239},
	{0x041f,240},
	{0x0420,242},
	{0x0421,243},
	{0x0422,244},
	{0x0423,245},
	{0x0424,230},
	{0x0425,232},
	{0x0426,227},
	{0x0427,254},
	{0x0428,251},
	{0x0429,253},
	{0x042a,255},
	{0x042b,249},
	{0x042c,248},
	{0x042d,252},
	{0x042e,224},
	{0x042f,241},
	{0x0430,193},
	{0x0431,194},
	{0x0432,215},
	{0x0433,199},
	{0x0434,196},
	{0x0435,197},
	{0x0436,214},
	{0x0437,218},
	{0x0438,201},
	{0x0439,202},
	{0x043a,203},
	{0x043b,204},
	{0x043c,205},
	{0x043d,206},
	{0x043e,207},
	{0x043f,208},
	{0x0440,210},
	{0x0441,211},
	{0x0442,212},
	{0x0443,213},
	{0x0444,198},
	{0x0445,200},
	{0x0446,195},
	{0x0447,222},
	{0x0448,219},
	{0x0449,221},
	{0x044a,223},
	{0x044b,217},
	{0x044c,216},
	{0x044d,220},
	{0x044e,192},
	{0x044f,209},
	{0x0451,163},
	{0x0454,164},
	{0x0456,166},
	{0x0457,167},
	{0x0490,189},
	{0x0491,173},
	{0x2219,149},
	{0x221a,150},
	{0x2248,151},
	{0x2264,152},
	{0x2265,153},
	{0x2320,147},
	{0x2321,155},
	{0x2580,139},
	{0x2584,140},
	{0x2588,141},
	{0x258c,142},
	{0x2590,143},
	{0x2591,144},
	{0x2592,145},
	{0x2593,146},
	{0x25a0,148},
};

const unsigned short fz_unicode_from_windows_1250[256] = {
	0,
	1,
	2,
	3,
	4,
	5,
	6,
	7,
	8,
	9,
	10,
	11,
	12,
	13,
	14,
	15,
	16,
	17,
	18,
	19,
	20,
	21,
	22,
	23,
	24,
	25,
	26,
	27,
	28,
	29,
	30,
	31,
	32,
	33,
	34,
	35,
	36,
	37,
	38,
	39,
	40,
	41,
	42,
	43,
	44,
	45,
	46,
	47,
	48,
	49,
	50,
	51,
	52,
	53,
	54,
	55,
	56,
	57,
	58,
	59,
	60,
	61,
	62,
	63,
	64,
	65,
	66,
	67,
	68,
	69,
	70,
	71,
	72,
	73,
	74,
	75,
	76,
	77,
	78,
	79,
	80,
	81,
	82,
	83,
	84,
	85,
	86,
	87,
	88,
	89,
	90,
	91,
	92,
	93,
	94,
	95,
	96,
	97,
	98,
	99,
	100,
	101,
	102,
	103,
	104,
	105,
	106,
	107,
	108,
	109,
	110,
	111,
	112,
	113,
	114,
	115,
	116,
	117,
	118,
	119,
	120,
	121,
	122,
	123,
	124,
	125,
	126,
	127,
	8364,
	0,
	8218,
	0,
	8222,
	8230,
	8224,
	8225,
	0,
	8240,
	352,
	8249,
	346,
	356,
	381,
	377,
	0,
	8216,
	8217,
	8220,
	8221,
	8226,
	8211,
	8212,
	0,
	8482,
	353,
	8250,
	347,
	357,
	382,
	378,
	160,
	711,
	728,
	321,
	164,
	260,
	166,
	167,
	168,
	169,
	350,
	171,
	172,
	173,
	174,
	379,
	176,
	177,
	731,
	322,
	180,
	181,
	182,
	183,
	184,
	261,
	351,
	187,
	317,
	733,
	318,
	380,
	340,
	193,
	194,
	258,
	196,
	313,
	262,
	199,
	268,
	201,
	280,
	203,
	282,
	205,
	206,
	270,
	272,
	323,
	327,
	211,
	212,
	336,
	214,
	215,
	344,
	366,
	218,
	368,
	220,
	221,
	354,
	223,
	341,
	225,
	226,
	259,
	228,
	314,
	263,
	231,
	269,
	233,
	281,
	235,
	283,
	237,
	238,
	271,
	273,
	324,
	328,
	243,
	244,
	337,
	246,
	247,
	345,
	367,
	250,
	369,
	252,
	253,
	355,
	729,
};

const char *fz_glyph_name_from_windows_1250[256] = {
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"space",
	"exclam",
	"quotedbl",
	"numbersign",
	"dollar",
	"percent",
	"ampersand",
	"quotesingle",
	"parenleft",
	"parenright",
	"asterisk",
	"plus",
	"comma",
	"hyphen",
	"period",
	"slash",
	"zero",
	"one",
	"two",
	"three",
	"four",
	"five",
	"six",
	"seven",
	"eight",
	"nine",
	"colon",
	"semicolon",
	"less",
	"equal",
	"greater",
	"question",
	"at",
	"A",
	"B",
	"C",
	"D",
	"E",
	"F",
	"G",
	"H",
	"I",
	"J",
	"K",
	"L",
	"M",
	"N",
	"O",
	"P",
	"Q",
	"R",
	"S",
	"T",
	"U",
	"V",
	"W",
	"X",
	"Y",
	"Z",
	"bracketleft",
	"backslash",
	"bracketright",
	"asciicircum",
	"underscore",
	"grave",
	"a",
	"b",
	"c",
	"d",
	"e",
	"f",
	"g",
	"h",
	"i",
	"j",
	"k",
	"l",
	"m",
	"n",
	"o",
	"p",
	"q",
	"r",
	"s",
	"t",
	"u",
	"v",
	"w",
	"x",
	"y",
	"z",
	"braceleft",
	"bar",
	"braceright",
	"asciitilde",
	"controlDEL",
	"Euro",
	_notdef,
	"quotesinglbase",
	_notdef,
	"quotedblbase",
	"ellipsis",
	"dagger",
	"daggerdbl",
	_notdef,
	"perthousand",
	"Scaron",
	"guilsinglleft",
	"Sacute",
	"Tcaron",
	"Zcaron",
	"Zacute",
	_notdef,
	"quoteleft",
	"quoteright",
	"quotedblleft",
	"quotedblright",
	"bullet",
	"endash",
	"emdash",
	_notdef,
	"trademark",
	"scaron",
	"guilsinglright",
	"sacute",
	"tcaron",
	"zcaron",
	"zacute",
	"nbspace",
	"caron",
	"breve",
	"Lslash",
	"currency",
	"Aogonek",
	"brokenbar",
	"section",
	"dieresis",
	"copyright",
	"Scedilla",
	"guillemotleft",
	"logicalnot",
	"sfthyphen",
	"registered",
	"Zdot",
	"degree",
	"plusminus",
	"ogonek",
	"lslash",
	"acute",
	"mu",
	"paragraph",
	"periodcentered",
	"cedilla",
	"aogonek",
	"scedilla",
	"guillemotright",
	"Lcaron",
	"hungarumlaut",
	"lcaron",
	"zdot",
	"Racute",
	"Aacute",
	"Acircumflex",
	"Abreve",
	"Adieresis",
	"Lacute",
	"Cacute",
	"Ccedilla",
	"Ccaron",
	"Eacute",
	"Eogonek",
	"Edieresis",
	"Ecaron",
	"Iacute",
	"Icircumflex",
	"Dcaron",
	"Dcroat",
	"Nacute",
	"Ncaron",
	"Oacute",
	"Ocircumflex",
	"Odblacute",
	"Odieresis",
	"multiply",
	"Rcaron",
	"Uring",
	"Uacute",
	"Udblacute",
	"Udieresis",
	"Yacute",
	"Tcedilla",
	"germandbls",
	"racute",
	"aacute",
	"acircumflex",
	"abreve",
	"adieresis",
	"lacute",
	"cacute",
	"ccedilla",
	"ccaron",
	"eacute",
	"eogonek",
	"edieresis",
	"ecaron",
	"iacute",
	"icircumflex",
	"dcaron",
	"dcroat",
	"nacute",
	"ncaron",
	"oacute",
	"ocircumflex",
	"odblacute",
	"odieresis",
	"divide",
	"rcaron",
	"uring",
	"uacute",
	"udblacute",
	"udieresis",
	"yacute",
	"tcedilla",
	"dotaccent",
};

static const struct { unsigned short u, c; } windows_1250_from_unicode[] = {
	{0x00a0,160},
	{0x00a4,164},
	{0x00a6,166},
	{0x00a7,167},
	{0x00a8,168},
	{0x00a9,169},
	{0x00ab,171},
	{0x00ac,172},
	{0x00ad,173},
	{0x00ae,174},
	{0x00b0,176},
	{0x00b1,177},
	{0x00b4,180},
	{0x00b5,181},
	{0x00b6,182},
	{0x00b7,183},
	{0x00b8,184},
	{0x00bb,187},
	{0x00c1,193},
	{0x00c2,194},
	{0x00c4,196},
	{0x00c7,199},
	{0x00c9,201},
	{0x00cb,203},
	{0x00cd,205},
	{0x00ce,206},
	{0x00d3,211},
	{0x00d4,212},
	{0x00d6,214},
	{0x00d7,215},
	{0x00da,218},
	{0x00dc,220},
	{0x00dd,221},
	{0x00df,223},
	{0x00e1,225},
	{0x00e2,226},
	{0x00e4,228},
	{0x00e7,231},
	{0x00e9,233},
	{0x00eb,235},
	{0x00ed,237},
	{0x00ee,238},
	{0x00f3,243},
	{0x00f4,244},
	{0x00f6,246},
	{0x00f7,247},
	{0x00fa,250},
	{0x00fc,252},
	{0x00fd,253},
	{0x0102,195},
	{0x0103,227},
	{0x0104,165},
	{0x0105,185},
	{0x0106,198},
	{0x0107,230},
	{0x010c,200},
	{0x010d,232},
	{0x010e,207},
	{0x010f,239},
	{0x0110,208},
	{0x0111,240},
	{0x0118,202},
	{0x0119,234},
	{0x011a,204},
	{0x011b,236},
	{0x0139,197},
	{0x013a,229},
	{0x013d,188},
	{0x013e,190},
	{0x0141,163},
	{0x0142,179},
	{0x0143,209},
	{0x0144,241},
	{0x0147,210},
	{0x0148,242},
	{0x0150,213},
	{0x0151,245},
	{0x0154,192},
	{0x0155,224},
	{0x0158,216},
	{0x0159,248},
	{0x015a,140},
	{0x015b,156},
	{0x015e,170},
	{0x015f,186},
	{0x0160,138},
	{0x0161,154},
	{0x0162,222},
	{0x0163,254},
	{0x0164,141},
	{0x0165,157},
	{0x016e,217},
	{0x016f,249},
	{0x0170,219},
	{0x0171,251},
	{0x0179,143},
	{0x017a,159},
	{0x017b,175},
	{0x017c,191},
	{0x017d,142},
	{0x017e,158},
	{0x02c7,161},
	{0x02d8,162},
	{0x02d9,255},
	{0x02db,178},
	{0x02dd,189},
	{0x2013,150},
	{0x2014,151},
	{0x2018,145},
	{0x2019,146},
	{0x201a,130},
	{0x201c,147},
	{0x201d,148},
	{0x201e,132},
	{0x2020,134},
	{0x2021,135},
	{0x2022,149},
	{0x2026,133},
	{0x2030,137},
	{0x2039,139},
	{0x203a,155},
	{0x20ac,128},
	{0x2122,153},
};

const unsigned short fz_unicode_from_windows_1251[256] = {
	0,
	1,
	2,
	3,
	4,
	5,
	6,
	7,
	8,
	9,
	10,
	11,
	12,
	13,
	14,
	15,
	16,
	17,
	18,
	19,
	20,
	21,
	22,
	23,
	24,
	25,
	26,
	27,
	28,
	29,
	30,
	31,
	32,
	33,
	34,
	35,
	36,
	37,
	38,
	39,
	40,
	41,
	42,
	43,
	44,
	45,
	46,
	47,
	48,
	49,
	50,
	51,
	52,
	53,
	54,
	55,
	56,
	57,
	58,
	59,
	60,
	61,
	62,
	63,
	64,
	65,
	66,
	67,
	68,
	69,
	70,
	71,
	72,
	73,
	74,
	75,
	76,
	77,
	78,
	79,
	80,
	81,
	82,
	83,
	84,
	85,
	86,
	87,
	88,
	89,
	90,
	91,
	92,
	93,
	94,
	95,
	96,
	97,
	98,
	99,
	100,
	101,
	102,
	103,
	104,
	105,
	106,
	107,
	108,
	109,
	110,
	111,
	112,
	113,
	114,
	115,
	116,
	117,
	118,
	119,
	120,
	121,
	122,
	123,
	124,
	125,
	126,
	127,
	1026,
	1027,
	8218,
	1107,
	8222,
	8230,
	8224,
	8225,
	8364,
	8240,
	1033,
	8249,
	1034,
	1036,
	1035,
	1039,
	1106,
	8216,
	8217,
	8220,
	8221,
	8226,
	8211,
	8212,
	0,
	8482,
	1113,
	8250,
	1114,
	1116,
	1115,
	1119,
	160,
	1038,
	1118,
	1032,
	164,
	1168,
	166,
	167,
	1025,
	169,
	1028,
	171,
	172,
	173,
	174,
	1031,
	176,
	177,
	1030,
	1110,
	1169,
	181,
	182,
	183,
	1105,
	8470,
	1108,
	187,
	1112,
	1029,
	1109,
	1111,
	1040,
	1041,
	1042,
	1043,
	1044,
	1045,
	1046,
	1047,
	1048,
	1049,
	1050,
	1051,
	1052,
	1053,
	1054,
	1055,
	1056,
	1057,
	1058,
	1059,
	1060,
	1061,
	1062,
	1063,
	1064,
	1065,
	1066,
	1067,
	1068,
	1069,
	1070,
	1071,
	1072,
	1073,
	1074,
	1075,
	1076,
	1077,
	1078,
	1079,
	1080,
	1081,
	1082,
	1083,
	1084,
	1085,
	1086,
	1087,
	1088,
	1089,
	1090,
	1091,
	1092,
	1093,
	1094,
	1095,
	1096,
	1097,
	1098,
	1099,
	1100,
	1101,
	1102,
	1103,
};

const char *fz_glyph_name_from_windows_1251[256] = {
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"space",
	"exclam",
	"quotedbl",
	"numbersign",
	"dollar",
	"percent",
	"ampersand",
	"quotesingle",
	"parenleft",
	"parenright",
	"asterisk",
	"plus",
	"comma",
	"hyphen",
	"period",
	"slash",
	"zero",
	"one",
	"two",
	"three",
	"four",
	"five",
	"six",
	"seven",
	"eight",
	"nine",
	"colon",
	"semicolon",
	"less",
	"equal",
	"greater",
	"question",
	"at",
	"A",
	"B",
	"C",
	"D",
	"E",
	"F",
	"G",
	"H",
	"I",
	"J",
	"K",
	"L",
	"M",
	"N",
	"O",
	"P",
	"Q",
	"R",
	"S",
	"T",
	"U",
	"V",
	"W",
	"X",
	"Y",
	"Z",
	"bracketleft",
	"backslash",
	"bracketright",
	"asciicircum",
	"underscore",
	"grave",
	"a",
	"b",
	"c",
	"d",
	"e",
	"f",
	"g",
	"h",
	"i",
	"j",
	"k",
	"l",
	"m",
	"n",
	"o",
	"p",
	"q",
	"r",
	"s",
	"t",
	"u",
	"v",
	"w",
	"x",
	"y",
	"z",
	"braceleft",
	"bar",
	"braceright",
	"asciitilde",
	"controlDEL",
	"Djecyrillic",
	"Gjecyrillic",
	"quotesinglbase",
	"afii10100",
	"quotedblbase",
	"ellipsis",
	"dagger",
	"daggerdbl",
	"Euro",
	"perthousand",
	"Ljecyrillic",
	"guilsinglleft",
	"Njecyrillic",
	"Kjecyrillic",
	"Tshecyrillic",
	"Dzhecyrillic",
	"afii10099",
	"quoteleft",
	"quoteright",
	"quotedblleft",
	"quotedblright",
	"bullet",
	"endash",
	"emdash",
	_notdef,
	"trademark",
	"afii10106",
	"guilsinglright",
	"afii10107",
	"afii10109",
	"afii10108",
	"afii10193",
	"nbspace",
	"Ushortcyrillic",
	"afii10110",
	"Jecyrillic",
	"currency",
	"Gheupturncyrillic",
	"brokenbar",
	"section",
	"Iocyrillic",
	"copyright",
	"Ecyrillic",
	"guillemotleft",
	"logicalnot",
	"sfthyphen",
	"registered",
	"Yicyrillic",
	"degree",
	"plusminus",
	"Icyrillic",
	"afii10103",
	"afii10098",
	"mu",
	"paragraph",
	"periodcentered",
	"afii10071",
	"afii61352",
	"afii10101",
	"guillemotright",
	"afii10105",
	"Dzecyrillic",
	"afii10102",
	"afii10104",
	"Acyrillic",
	"Becyrillic",
	"Vecyrillic",
	"Gecyrillic",
	"Decyrillic",
	"Iecyrillic",
	"Zhecyrillic",
	"Zecyrillic",
	"Iicyrillic",
	"Iishortcyrillic",
	"Kacyrillic",
	"Elcyrillic",
	"Emcyrillic",
	"Encyrillic",
	"Ocyrillic",
	"Pecyrillic",
	"Ercyrillic",
	"Escyrillic",
	"Tecyrillic",
	"Ucyrillic",
	"Efcyrillic",
	"Khacyrillic",
	"Tsecyrillic",
	"Checyrillic",
	"Shacyrillic",
	"Shchacyrillic",
	"Hardsigncyrillic",
	"Yericyrillic",
	"Softsigncyrillic",
	"Ereversedcyrillic",
	"IUcyrillic",
	"IAcyrillic",
	"acyrillic",
	"afii10066",
	"afii10067",
	"afii10068",
	"afii10069",
	"afii10070",
	"afii10072",
	"afii10073",
	"afii10074",
	"afii10075",
	"afii10076",
	"afii10077",
	"afii10078",
	"afii10079",
	"afii10080",
	"afii10081",
	"afii10082",
	"afii10083",
	"afii10084",
	"afii10085",
	"afii10086",
	"afii10087",
	"afii10088",
	"afii10089",
	"afii10090",
	"afii10091",
	"afii10092",
	"afii10093",
	"afii10094",
	"afii10095",
	"afii10096",
	"afii10097",
};

static const struct { unsigned short u, c; } windows_1251_from_unicode[] = {
	{0x00a0,160},
	{0x00a4,164},
	{0x00a6,166},
	{0x00a7,167},
	{0x00a9,169},
	{0x00ab,171},
	{0x00ac,172},
	{0x00ad,173},
	{0x00ae,174},
	{0x00b0,176},
	{0x00b1,177},
	{0x00b5,181},
	{0x00b6,182},
	{0x00b7,183},
	{0x00bb,187},
	{0x0401,168},
	{0x0402,128},
	{0x0403,129},
	{0x0404,170},
	{0x0405,189},
	{0x0406,178},
	{0x0407,175},
	{0x0408,163},
	{0x0409,138},
	{0x040a,140},
	{0x040b,142},
	{0x040c,141},
	{0x040e,161},
	{0x040f,143},
	{0x0410,192},
	{0x0411,193},
	{0x0412,194},
	{0x0413,195},
	{0x0414,196},
	{0x0415,197},
	{0x0416,198},
	{0x0417,199},
	{0x0418,200},
	{0x0419,201},
	{0x041a,202},
	{0x041b,203},
	{0x041c,204},
	{0x041d,205},
	{0x041e,206},
	{0x041f,207},
	{0x0420,208},
	{0x0421,209},
	{0x0422,210},
	{0x0423,211},
	{0x0424,212},
	{0x0425,213},
	{0x0426,214},
	{0x0427,215},
	{0x0428,216},
	{0x0429,217},
	{0x042a,218},
	{0x042b,219},
	{0x042c,220},
	{0x042d,221},
	{0x042e,222},
	{0x042f,223},
	{0x0430,224},
	{0x0431,225},
	{0x0432,226},
	{0x0433,227},
	{0x0434,228},
	{0x0435,229},
	{0x0436,230},
	{0x0437,231},
	{0x0438,232},
	{0x0439,233},
	{0x043a,234},
	{0x043b,235},
	{0x043c,236},
	{0x043d,237},
	{0x043e,238},
	{0x043f,239},
	{0x0440,240},
	{0x0441,241},
	{0x0442,242},
	{0x0443,243},
	{0x0444,244},
	{0x0445,245},
	{0x0446,246},
	{0x0447,247},
	{0x0448,248},
	{0x0449,249},
	{0x044a,250},
	{0x044b,251},
	{0x044c,252},
	{0x044d,253},
	{0x044e,254},
	{0x044f,255},
	{0x0451,184},
	{0x0452,144},
	{0x0453,131},
	{0x0454,186},
	{0x0455,190},
	{0x0456,179},
	{0x0457,191},
	{0x0458,188},
	{0x0459,154},
	{0x045a,156},
	{0x045b,158},
	{0x045c,157},
	{0x045e,162},
	{0x045f,159},
	{0x0490,165},
	{0x0491,180},
	{0x2013,150},
	{0x2014,151},
	{0x2018,145},
	{0x2019,146},
	{0x201a,130},
	{0x201c,147},
	{0x201d,148},
	{0x201e,132},
	{0x2020,134},
	{0x2021,135},
	{0x2022,149},
	{0x2026,133},
	{0x2030,137},
	{0x2039,139},
	{0x203a,155},
	{0x20ac,136},
	{0x2116,185},
	{0x2122,153},
};

const unsigned short fz_unicode_from_windows_1252[256] = {
	0,
	1,
	2,
	3,
	4,
	5,
	6,
	7,
	8,
	9,
	10,
	11,
	12,
	13,
	14,
	15,
	16,
	17,
	18,
	19,
	20,
	21,
	22,
	23,
	24,
	25,
	26,
	27,
	28,
	29,
	30,
	31,
	32,
	33,
	34,
	35,
	36,
	37,
	38,
	39,
	40,
	41,
	42,
	43,
	44,
	45,
	46,
	47,
	48,
	49,
	50,
	51,
	52,
	53,
	54,
	55,
	56,
	57,
	58,
	59,
	60,
	61,
	62,
	63,
	64,
	65,
	66,
	67,
	68,
	69,
	70,
	71,
	72,
	73,
	74,
	75,
	76,
	77,
	78,
	79,
	80,
	81,
	82,
	83,
	84,
	85,
	86,
	87,
	88,
	89,
	90,
	91,
	92,
	93,
	94,
	95,
	96,
	97,
	98,
	99,
	100,
	101,
	102,
	103,
	104,
	105,
	106,
	107,
	108,
	109,
	110,
	111,
	112,
	113,
	114,
	115,
	116,
	117,
	118,
	119,
	120,
	121,
	122,
	123,
	124,
	125,
	126,
	127,
	8364,
	0,
	8218,
	402,
	8222,
	8230,
	8224,
	8225,
	710,
	8240,
	352,
	8249,
	338,
	0,
	381,
	0,
	0,
	8216,
	8217,
	8220,
	8221,
	8226,
	8211,
	8212,
	732,
	8482,
	353,
	8250,
	339,
	0,
	382,
	376,
	160,
	161,
	162,
	163,
	164,
	165,
	166,
	167,
	168,
	169,
	170,
	171,
	172,
	173,
	174,
	175,
	176,
	177,
	178,
	179,
	180,
	181,
	182,
	183,
	184,
	185,
	186,
	187,
	188,
	189,
	190,
	191,
	192,
	193,
	194,
	195,
	196,
	197,
	198,
	199,
	200,
	201,
	202,
	203,
	204,
	205,
	206,
	207,
	208,
	209,
	210,
	211,
	212,
	213,
	214,
	215,
	216,
	217,
	218,
	219,
	220,
	221,
	222,
	223,
	224,
	225,
	226,
	227,
	228,
	229,
	230,
	231,
	232,
	233,
	234,
	235,
	236,
	237,
	238,
	239,
	240,
	241,
	242,
	243,
	244,
	245,
	246,
	247,
	248,
	249,
	250,
	251,
	252,
	253,
	254,
	255,
};

const char *fz_glyph_name_from_windows_1252[256] = {
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	_notdef,
	"space",
	"exclam",
	"quotedbl",
	"numbersign",
	"dollar",
	"percent",
	"ampersand",
	"quotesingle",
	"parenleft",
	"parenright",
	"asterisk",
	"plus",
	"comma",
	"hyphen",
	"period",
	"slash",
	"zero",
	"one",
	"two",
	"three",
	"four",
	"five",
	"six",
	"seven",
	"eight",
	"nine",
	"colon",
	"semicolon",
	"less",
	"equal",
	"greater",
	"question",
	"at",
	"A",
	"B",
	"C",
	"D",
	"E",
	"F",
	"G",
	"H",
	"I",
	"J",
	"K",
	"L",
	"M",
	"N",
	"O",
	"P",
	"Q",
	"R",
	"S",
	"T",
	"U",
	"V",
	"W",
	"X",
	"Y",
	"Z",
	"bracketleft",
	"backslash",
	"bracketright",
	"asciicircum",
	"underscore",
	"grave",
	"a",
	"b",
	"c",
	"d",
	"e",
	"f",
	"g",
	"h",
	"i",
	"j",
	"k",
	"l",
	"m",
	"n",
	"o",
	"p",
	"q",
	"r",
	"s",
	"t",
	"u",
	"v",
	"w",
	"x",
	"y",
	"z",
	"braceleft",
	"bar",
	"braceright",
	"asciitilde",
	"controlDEL",
	"Euro",
	_notdef,
	"quotesinglbase",
	"florin",
	"quotedblbase",
	"ellipsis",
	"dagger",
	"daggerdbl",
	"circumflex",
	"perthousand",
	"Scaron",
	"guilsinglleft",
	"OE",
	_notdef,
	"Zcaron",
	_notdef,
	_notdef,
	"quoteleft",
	"quoteright",
	"quotedblleft",
	"quotedblright",
	"bullet",
	"endash",
	"emdash",
	"tilde",
	"trademark",
	"scaron",
	"guilsinglright",
	"oe",
	_notdef,
	"zcaron",
	"Ydieresis",
	"nbspace",
	"exclamdown",
	"cent",
	"sterling",
	"currency",
	"yen",
	"brokenbar",
	"section",
	"dieresis",
	"copyright",
	"ordfeminine",
	"guillemotleft",
	"logicalnot",
	"sfthyphen",
	"registered",
	"macron",
	"degree",
	"plusminus",
	"twosuperior",
	"threesuperior",
	"acute",
	"mu",
	"paragraph",
	"periodcentered",
	"cedilla",
	"onesuperior",
	"ordmasculine",
	"guillemotright",
	"onequarter",
	"onehalf",
	"threequarters",
	"questiondown",
	"Agrave",
	"Aacute",
	"Acircumflex",
	"Atilde",
	"Adieresis",
	"Aring",
	"AE",
	"Ccedilla",
	"Egrave",
	"Eacute",
	"Ecircumflex",
	"Edieresis",
	"Igrave",
	"Iacute",
	"Icircumflex",
	"Idieresis",
	"Eth",
	"Ntilde",
	"Ograve",
	"Oacute",
	"Ocircumflex",
	"Otilde",
	"Odieresis",
	"multiply",
	"Oslash",
	"Ugrave",
	"Uacute",
	"Ucircumflex",
	"Udieresis",
	"Yacute",
	"Thorn",
	"germandbls",
	"agrave",
	"aacute",
	"acircumflex",
	"atilde",
	"adieresis",
	"aring",
	"ae",
	"ccedilla",
	"egrave",
	"eacute",
	"ecircumflex",
	"edieresis",
	"igrave",
	"iacute",
	"icircumflex",
	"idieresis",
	"eth",
	"ntilde",
	"ograve",
	"oacute",
	"ocircumflex",
	"otilde",
	"odieresis",
	"divide",
	"oslash",
	"ugrave",
	"uacute",
	"ucircumflex",
	"udieresis",
	"yacute",
	"thorn",
	"ydieresis",
};

static const struct { unsigned short u, c; } windows_1252_from_unicode[] = {
	{0x00a0,160},
	{0x00a1,161},
	{0x00a2,162},
	{0x00a3,163},
	{0x00a4,164},
	{0x00a5,165},
	{0x00a6,166},
	{0x00a7,167},
	{0x00a8,168},
	{0x00a9,169},
	{0x00aa,170},
	{0x00ab,171},
	{0x00ac,172},
	{0x00ad,173},
	{0x00ae,174},
	{0x00af,175},
	{0x00b0,176},
	{0x00b1,177},
	{0x00b2,178},
	{0x00b3,179},
	{0x00b4,180},
	{0x00b5,181},
	{0x00b6,182},
	{0x00b7,183},
	{0x00b8,184},
	{0x00b9,185},
	{0x00ba,186},
	{0x00bb,187},
	{0x00bc,188},
	{0x00bd,189},
	{0x00be,190},
	{0x00bf,191},
	{0x00c0,192},
	{0x00c1,193},
	{0x00c2,194},
	{0x00c3,195},
	{0x00c4,196},
	{0x00c5,197},
	{0x00c6,198},
	{0x00c7,199},
	{0x00c8,200},
	{0x00c9,201},
	{0x00ca,202},
	{0x00cb,203},
	{0x00cc,204},
	{0x00cd,205},
	{0x00ce,206},
	{0x00cf,207},
	{0x00d0,208},
	{0x00d1,209},
	{0x00d2,210},
	{0x00d3,211},
	{0x00d4,212},
	{0x00d5,213},
	{0x00d6,214},
	{0x00d7,215},
	{0x00d8,216},
	{0x00d9,217},
	{0x00da,218},
	{0x00db,219},
	{0x00dc,220},
	{0x00dd,221},
	{0x00de,222},
	{0x00df,223},
	{0x00e0,224},
	{0x00e1,225},
	{0x00e2,226},
	{0x00e3,227},
	{0x00e4,228},
	{0x00e5,229},
	{0x00e6,230},
	{0x00e7,231},
	{0x00e8,232},
	{0x00e9,233},
	{0x00ea,234},
	{0x00eb,235},
	{0x00ec,236},
	{0x00ed,237},
	{0x00ee,238},
	{0x00ef,239},
	{0x00f0,240},
	{0x00f1,241},
	{0x00f2,242},
	{0x00f3,243},
	{0x00f4,244},
	{0x00f5,245},
	{0x00f6,246},
	{0x00f7,247},
	{0x00f8,248},
	{0x00f9,249},
	{0x00fa,250},
	{0x00fb,251},
	{0x00fc,252},
	{0x00fd,253},
	{0x00fe,254},
	{0x00ff,255},
	{0x0152,140},
	{0x0153,156},
	{0x0160,138},
	{0x0161,154},
	{0x0178,159},
	{0x017d,142},
	{0x017e,158},
	{0x0192,131},
	{0x02c6,136},
	{0x02dc,152},
	{0x2013,150},
	{0x2014,151},
	{0x2018,145},
	{0x2019,146},
	{0x201a,130},
	{0x201c,147},
	{0x201d,148},
	{0x201e,132},
	{0x2020,134},
	{0x2021,135},
	{0x2022,149},
	{0x2026,133},
	{0x2030,137},
	{0x2039,139},
	{0x203a,155},
	{0x20ac,128},
	{0x2122,153},
};







mupdf-1.21.1-source/source/fitz/error.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <assert.h>
#include <stdarg.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#ifdef _MSC_VER
#ifndef NDEBUG
#define USE_OUTPUT_DEBUG_STRING
#include <windows.h>
#endif
#endif

#if WASM_SKIP_TRY_CATCH
#include "emscripten.h"
#endif

#ifdef __ANDROID__
#define USE_ANDROID_LOG
#include <android/log.h>
#endif

void fz_default_error_callback(void *user, const char *message)
{
	fprintf(stderr, "error: %s\n", message);
#ifdef USE_OUTPUT_DEBUG_STRING
	OutputDebugStringA("error: ");
	OutputDebugStringA(message);
	OutputDebugStringA("\n");
#endif
#ifdef USE_ANDROID_LOG
	__android_log_print(ANDROID_LOG_ERROR, "libmupdf", "%s", message);
#endif
}

void fz_default_warning_callback(void *user, const char *message)
{
	fprintf(stderr, "warning: %s\n", message);
#ifdef USE_OUTPUT_DEBUG_STRING
	OutputDebugStringA("warning: ");
	OutputDebugStringA(message);
	OutputDebugStringA("\n");
#endif
#ifdef USE_ANDROID_LOG
	__android_log_print(ANDROID_LOG_WARN, "libmupdf", "%s", message);
#endif
}

/* Warning context */

void fz_set_warning_callback(fz_context *ctx, fz_warning_cb *warning_cb, void *user)
{
	ctx->warn.print_user = user;
	ctx->warn.print = warning_cb;
}

fz_warning_cb *fz_warning_callback(fz_context *ctx, void **user)
{
	if (user)
		*user = ctx->warn.print_user;
	return ctx->warn.print;
}

void fz_var_imp(void *var)
{
	/* Do nothing */
}

void fz_flush_warnings(fz_context *ctx)
{
	if (ctx->warn.count > 1)
	{
		char buf[50];
		fz_snprintf(buf, sizeof buf, "... repeated %d times...", ctx->warn.count);
		if (ctx->warn.print)
			ctx->warn.print(ctx->warn.print_user, buf);
	}
	ctx->warn.message[0] = 0;
	ctx->warn.count = 0;
}

void fz_vwarn(fz_context *ctx, const char *fmt, va_list ap)
{
	char buf[sizeof ctx->warn.message];

	fz_vsnprintf(buf, sizeof buf, fmt, ap);
	buf[sizeof(buf) - 1] = 0;

	if (!strcmp(buf, ctx->warn.message))
	{
		ctx->warn.count++;
	}
	else
	{
		fz_flush_warnings(ctx);
		if (ctx->warn.print)
			ctx->warn.print(ctx->warn.print_user, buf);
		fz_strlcpy(ctx->warn.message, buf, sizeof ctx->warn.message);
		ctx->warn.count = 1;
	}
}

void fz_warn(fz_context *ctx, const char *fmt, ...)
{
	va_list ap;
	va_start(ap, fmt);
	fz_vwarn(ctx, fmt, ap);
	va_end(ap);
}

/* Error context */

void fz_set_error_callback(fz_context *ctx, fz_error_cb *error_cb, void *user)
{
	ctx->error.print_user = user;
	ctx->error.print = error_cb;
}

fz_error_cb *fz_error_callback(fz_context *ctx, void **user)
{
	if (user)
		*user = ctx->error.print_user;
	return ctx->error.print;
}

/* When we first setjmp, state is set to 0. Whenever we throw, we add 2 to
 * this state. Whenever we enter the always block, we add 1.
 *
 * fz_push_try sets state to 0.
 * If (fz_throw called within fz_try)
 *     fz_throw makes state = 2.
 *     If (no always block present)
 *         enter catch region with state = 2. OK.
 *     else
 *         fz_always entered as state < 3; Makes state = 3;
 *         if (fz_throw called within fz_always)
 *             fz_throw makes state = 5
 *             fz_always is not reentered.
 *             catch region entered with state = 5. OK.
 *         else
 *             catch region entered with state = 3. OK
 * else
 *     if (no always block present)
 *         catch region not entered as state = 0. OK.
 *     else
 *         fz_always entered as state < 3. makes state = 1
 *         if (fz_throw called within fz_always)
 *             fz_throw makes state = 3;
 *             fz_always NOT entered as state >= 3
 *             catch region entered with state = 3. OK.
 *         else
 *             catch region entered with state = 1.
 */

FZ_NORETURN static void throw(fz_context *ctx, int code)
{
#if !WASM_SKIP_TRY_CATCH

		if (ctx->error.top > ctx->error.stack_base)
		{
			ctx->error.top->state += 2;
			if (ctx->error.top->code != FZ_ERROR_NONE)
				fz_warn(ctx, "clobbering previous error code and message (throw in always block?)");
			ctx->error.top->code = code;
			fz_longjmp(ctx->error.top->buffer, 1);
		}
		else
		{
			fz_flush_warnings(ctx);
			if (ctx->error.print)
				ctx->error.print(ctx->error.print_user, "aborting process from uncaught error!");
			exit(EXIT_FAILURE);
		}

#else
		EM_ASM({
			let message = UTF8ToString($0);
			console.error("mupdf:", message);
			throw new libmupdf.MupdfError(message);
		}, ctx->error.message);
		// Unreachable
		exit(EXIT_FAILURE);
#endif
}

fz_jmp_buf *fz_push_try(fz_context *ctx)
{
	/* If we would overflow the exception stack, throw an exception instead
	 * of entering the try block. We assume that we always have room for
	 * 1 extra level on the stack here - i.e. we throw the error on us
	 * starting to use the last level. */
	if (ctx->error.top + 2 >= ctx->error.stack_base + nelem(ctx->error.stack))
	{
		fz_strlcpy(ctx->error.message, "exception stack overflow!", sizeof ctx->error.message);

		fz_flush_warnings(ctx);
		if (ctx->error.print)
			ctx->error.print(ctx->error.print_user, ctx->error.message);

		/* We need to arrive in the always/catch block as if throw had taken place. */
		ctx->error.top++;
		ctx->error.top->state = 2;
		ctx->error.top->code = FZ_ERROR_GENERIC;
	}
	else
	{
		ctx->error.top++;
		ctx->error.top->state = 0;
		ctx->error.top->code = FZ_ERROR_NONE;
	}
	return &ctx->error.top->buffer;
}

int fz_do_try(fz_context *ctx)
{
#ifdef __COVERITY__
	return 1;
#else
	return ctx->error.top->state == 0;
#endif
}

int fz_do_always(fz_context *ctx)
{
#ifdef __COVERITY__
	return 1;
#else
	if (ctx->error.top->state < 3)
	{
		ctx->error.top->state++;
		return 1;
	}
	return 0;
#endif
}

int fz_do_catch(fz_context *ctx)
{
	ctx->error.errcode = ctx->error.top->code;
	return (ctx->error.top--)->state > 1;
}

int fz_caught(fz_context *ctx)
{
	assert(ctx && ctx->error.errcode >= FZ_ERROR_NONE);
	return ctx->error.errcode;
}

const char *fz_caught_message(fz_context *ctx)
{
	assert(ctx && ctx->error.errcode >= FZ_ERROR_NONE);
	return ctx->error.message;
}

/* coverity[+kill] */
FZ_NORETURN void fz_vthrow(fz_context *ctx, int code, const char *fmt, va_list ap)
{
	fz_vsnprintf(ctx->error.message, sizeof ctx->error.message, fmt, ap);
	ctx->error.message[sizeof(ctx->error.message) - 1] = 0;

	if (code != FZ_ERROR_ABORT && code != FZ_ERROR_TRYLATER)
	{
		fz_flush_warnings(ctx);
		if (ctx->error.print)
			ctx->error.print(ctx->error.print_user, ctx->error.message);
	}

	throw(ctx, code);
}

/* coverity[+kill] */
FZ_NORETURN void fz_throw(fz_context *ctx, int code, const char *fmt, ...)
{
	va_list ap;
	va_start(ap, fmt);
	fz_vthrow(ctx, code, fmt, ap);
	va_end(ap);
}

/* coverity[+kill] */
FZ_NORETURN void fz_rethrow(fz_context *ctx)
{
	assert(ctx && ctx->error.errcode >= FZ_ERROR_NONE);
	throw(ctx, ctx->error.errcode);
}

void fz_rethrow_if(fz_context *ctx, int err)
{
	assert(ctx && ctx->error.errcode >= FZ_ERROR_NONE);
	if (ctx->error.errcode == err)
		fz_rethrow(ctx);
}

void fz_start_throw_on_repair(fz_context *ctx)
{
	fz_lock(ctx, FZ_LOCK_ALLOC);
	ctx->throw_on_repair++;
	fz_unlock(ctx, FZ_LOCK_ALLOC);
}

void fz_end_throw_on_repair(fz_context *ctx)
{
	fz_lock(ctx, FZ_LOCK_ALLOC);
	ctx->throw_on_repair--;
	fz_unlock(ctx, FZ_LOCK_ALLOC);
}







mupdf-1.21.1-source/source/fitz/filter-basic.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

/* null filter */

struct null_filter
{
	fz_stream *chain;
	uint64_t remain;
	int64_t offset;
	unsigned char buffer[4096];
};

static int
next_null(fz_context *ctx, fz_stream *stm, size_t max)
{
	struct null_filter *state = stm->state;
	uint64_t n;

	if (state->remain == 0)
		return EOF;

	fz_seek(ctx, state->chain, state->offset, 0);
	n = fz_available(ctx, state->chain, max);
	if (n == 0)
		return EOF;
	if (n > state->remain)
		n = state->remain;
	if (n > sizeof(state->buffer))
		n = sizeof(state->buffer);

	memcpy(state->buffer, state->chain->rp, n);
	stm->rp = state->buffer;
	stm->wp = stm->rp + n;
	state->chain->rp += n;
	state->remain -= n;
	state->offset += n;
	stm->pos += n;
	return *stm->rp++;
}

static void
close_null(fz_context *ctx, void *state_)
{
	struct null_filter *state = (struct null_filter *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_null_filter(fz_context *ctx, fz_stream *chain, uint64_t len, int64_t offset)
{
	struct null_filter *state = fz_malloc_struct(ctx, struct null_filter);
	state->chain = fz_keep_stream(ctx, chain);
	state->remain = len;
	state->offset = offset;
	return fz_new_stream(ctx, state, next_null, close_null);
}

/* range filter */

struct range_filter
{
	fz_stream *chain;
	fz_range *ranges;
	int nranges;
	int next_range;
	size_t remain;
	int64_t offset;
	unsigned char buffer[4096];
};

static int
next_range(fz_context *ctx, fz_stream *stm, size_t max)
{
	struct range_filter *state = stm->state;
	size_t n;

	while (state->remain == 0 && state->next_range < state->nranges)
	{
		fz_range *range = &state->ranges[state->next_range++];
		state->remain = range->length;
		state->offset = range->offset;
	}

	if (state->remain == 0)
		return EOF;
	fz_seek(ctx, state->chain, state->offset, 0);
	n = fz_available(ctx, state->chain, max);
	if (n > state->remain)
		n = state->remain;
	if (n > sizeof(state->buffer))
		n = sizeof(state->buffer);
	memcpy(state->buffer, state->chain->rp, n);
	stm->rp = state->buffer;
	stm->wp = stm->rp + n;
	if (n == 0)
		return EOF;
	state->chain->rp += n;
	state->remain -= n;
	state->offset += n;
	stm->pos += n;
	return *stm->rp++;
}

static void
close_range(fz_context *ctx, void *state_)
{
	struct range_filter *state = (struct range_filter *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state->ranges);
	fz_free(ctx, state);
}

fz_stream *
fz_open_range_filter(fz_context *ctx, fz_stream *chain, fz_range *ranges, int nranges)
{
	struct range_filter *state = NULL;

	state = fz_malloc_struct(ctx, struct range_filter);
	fz_try(ctx)
	{
		if (nranges > 0)
		{
			state->ranges = fz_calloc(ctx, nranges, sizeof(*ranges));
			memcpy(state->ranges, ranges, nranges * sizeof(*ranges));
			state->nranges = nranges;
			state->next_range = 1;
			state->remain = ranges[0].length;
			state->offset = ranges[0].offset;
		}
		else
		{
			state->ranges = NULL;
			state->nranges = 0;
			state->next_range = 1;
			state->remain = 0;
			state->offset = 0;
		}
		state->chain = fz_keep_stream(ctx, chain);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, state->ranges);
		fz_free(ctx, state);
		fz_rethrow(ctx);
	}

	return fz_new_stream(ctx, state, next_range, close_range);
}

/* endstream filter */

#define END_CHECK_SIZE 32

struct endstream_filter
{
	fz_stream *chain;
	uint64_t remain;
	size_t extras, size;
	int64_t offset;
	int warned;
	unsigned char buffer[4096];
};

static int
next_endstream(fz_context *ctx, fz_stream *stm, size_t max)
{
	struct endstream_filter *state = stm->state;
	size_t n, nbytes_in_buffer, size;
	unsigned char *rp;

	if (state->remain == 0)
		goto look_for_endstream;

	fz_seek(ctx, state->chain, state->offset, 0);
	n = fz_available(ctx, state->chain, max);
	if (n == 0)
		return EOF;
	if (n > state->remain)
		n = state->remain;
	if (n > sizeof(state->buffer))
		n = sizeof(state->buffer);
	memcpy(state->buffer, state->chain->rp, n);
	stm->rp = state->buffer;
	stm->wp = stm->rp + n;
	state->chain->rp += n;
	state->remain -= n;
	state->offset += n;
	stm->pos += n;
	return *stm->rp++;

look_for_endstream:
	/* We should distrust the stream length, and check for end
	 * marker before terminating the stream - this is to cope
	 * with files with duff "Length" values. */

	/* Move any data left over in our buffer down to the start.
	 * Ordinarily, there won't be any, but this allows for the
	 * case where we were part way through matching a stream end
	 * marker when the buffer filled before. */
	nbytes_in_buffer = state->extras;
	if (nbytes_in_buffer)
		memmove(state->buffer, stm->rp, nbytes_in_buffer);
	stm->rp = state->buffer;
	stm->wp = stm->rp + nbytes_in_buffer;

	/* In most sane files, we'll get "\nendstream" instantly. We
	 * should only need (say) 32 bytes to be sure. For crap files
	 * where we overread regularly, don't harm performance by
	 * working in small chunks. */
	size = state->size * 2;
	if (size > sizeof(state->buffer))
		size = sizeof(state->buffer);
	state->size = size;

	/* Read enough data into our buffer to start looking for the 'endstream' token. */
	fz_seek(ctx, state->chain, state->offset, 0);
	while (nbytes_in_buffer < size)
	{
		n = fz_available(ctx, state->chain, size - nbytes_in_buffer);
		if (n == 0)
			break;
		if (n > size - nbytes_in_buffer)
			n = size - nbytes_in_buffer;
		memcpy(stm->wp, state->chain->rp, n);
		stm->wp += n;
		state->chain->rp += n;
		nbytes_in_buffer += n;
		state->offset += n;
	}

	/* Look for the 'endstream' token. */
	rp = fz_memmem(state->buffer, nbytes_in_buffer, "endstream", 9);
	if (rp)
	{
		/* Include newline (CR|LF|CRLF) before 'endstream' token */
		if (rp > state->buffer && rp[-1] == '\n') --rp;
		if (rp > state->buffer && rp[-1] == '\r') --rp;
		n = rp - state->buffer;
		stm->eof = 1; /* We're done, don't call us again! */
	}
	else if (nbytes_in_buffer > 11) /* 11 covers enough data to detect "\r?\n?endstream" */
		n = nbytes_in_buffer - 11; /* no endstream, but there is more data */
	else
		n = nbytes_in_buffer; /* no endstream, but at the end of the file */

	/* We have at least n bytes before we hit an end marker */
	state->extras = nbytes_in_buffer - n;
	stm->wp = stm->rp + n;
	stm->pos += n;

	if (n == 0)
		return EOF;

	if (!state->warned)
	{
		state->warned = 1;
		fz_warn(ctx, "PDF stream Length incorrect");
	}
	return *stm->rp++;
}

static void
close_endstream(fz_context *ctx, void *state_)
{
	struct endstream_filter *state = (struct endstream_filter *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_endstream_filter(fz_context *ctx, fz_stream *chain, uint64_t len, int64_t offset)
{
	struct endstream_filter *state;

	state = fz_malloc_struct(ctx, struct endstream_filter);
	state->chain = fz_keep_stream(ctx, chain);
	state->remain = len;
	state->offset = offset;
	state->extras = 0;
	state->size = END_CHECK_SIZE >> 1; /* size is doubled first thing when used */

	return fz_new_stream(ctx, state, next_endstream, close_endstream);
}

/* concat filter */

struct concat_filter
{
	int max;
	int count;
	int current;
	int pad; /* 1 if we should add whitespace padding between streams */
	unsigned char ws_buf;
	fz_stream *chain[1];
};

static int
next_concat(fz_context *ctx, fz_stream *stm, size_t max)
{
	struct concat_filter *state = (struct concat_filter *)stm->state;
	size_t n;

	while (state->current < state->count)
	{
		/* Read the next block of underlying data. */
		if (stm->wp == state->chain[state->current]->wp)
			state->chain[state->current]->rp = stm->wp;
		n = fz_available(ctx, state->chain[state->current], max);
		if (n)
		{
			stm->rp = state->chain[state->current]->rp;
			stm->wp = state->chain[state->current]->wp;
			stm->pos += n;
			return *stm->rp++;
		}
		else
		{
			if (state->chain[state->current]->error)
			{
				stm->error = 1;
				break;
			}
			state->current++;
			fz_drop_stream(ctx, state->chain[state->current-1]);
			if (state->pad)
			{
				stm->wp = stm->rp = (&state->ws_buf)+1;
				stm->pos++;
				return 32;
			}
		}
	}

	stm->rp = stm->wp;

	return EOF;
}

static void
close_concat(fz_context *ctx, void *state_)
{
	struct concat_filter *state = (struct concat_filter *)state_;
	int i;

	for (i = state->current; i < state->count; i++)
	{
		fz_drop_stream(ctx, state->chain[i]);
	}
	fz_free(ctx, state);
}

fz_stream *
fz_open_concat(fz_context *ctx, int len, int pad)
{
	struct concat_filter *state;

	state = fz_calloc(ctx, 1, sizeof(struct concat_filter) + (len-1)*sizeof(fz_stream *));
	state->max = len;
	state->count = 0;
	state->current = 0;
	state->pad = pad;
	state->ws_buf = 32;

	return fz_new_stream(ctx, state, next_concat, close_concat);
}

void
fz_concat_push_drop(fz_context *ctx, fz_stream *concat, fz_stream *chain)
{
	struct concat_filter *state = (struct concat_filter *)concat->state;

	if (state->count == state->max)
	{
		fz_drop_stream(ctx, chain);
		fz_throw(ctx, FZ_ERROR_GENERIC, "Concat filter size exceeded");
	}

	state->chain[state->count++] = chain;
}

/* ASCII Hex Decode */

typedef struct
{
	fz_stream *chain;
	int eod;
	unsigned char buffer[256];
} fz_ahxd;

static inline int iswhite(int a)
{
	switch (a) {
	case '\n': case '\r': case '\t': case ' ':
	case '\0': case '\f': case '\b': case 0177:
		return 1;
	}
	return 0;
}

static inline int ishex(int a)
{
	return (a >= 'A' && a <= 'F') ||
		(a >= 'a' && a <= 'f') ||
		(a >= '0' && a <= '9');
}

static inline int unhex(int a)
{
	if (a >= 'A' && a <= 'F') return a - 'A' + 0xA;
	if (a >= 'a' && a <= 'f') return a - 'a' + 0xA;
	if (a >= '0' && a <= '9') return a - '0';
	return 0;
}

static int
next_ahxd(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_ahxd *state = stm->state;
	unsigned char *p = state->buffer;
	unsigned char *ep;
	int a, b, c, odd;

	if (max > sizeof(state->buffer))
		max = sizeof(state->buffer);
	ep = p + max;

	odd = 0;

	while (p < ep)
	{
		if (state->eod)
			break;

		c = fz_read_byte(ctx, state->chain);
		if (c < 0)
			break;

		if (ishex(c))
		{
			if (!odd)
			{
				a = unhex(c);
				odd = 1;
			}
			else
			{
				b = unhex(c);
				*p++ = (a << 4) | b;
				odd = 0;
			}
		}
		else if (c == '>')
		{
			if (odd)
				*p++ = (a << 4);
			state->eod = 1;
			break;
		}
		else if (!iswhite(c))
		{
			fz_throw(ctx, FZ_ERROR_GENERIC, "bad data in ahxd: '%c'", c);
		}
	}
	stm->rp = state->buffer;
	stm->wp = p;
	stm->pos += p - state->buffer;

	if (stm->rp != p)
		return *stm->rp++;
	return EOF;
}

static void
close_ahxd(fz_context *ctx, void *state_)
{
	fz_ahxd *state = (fz_ahxd *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_ahxd(fz_context *ctx, fz_stream *chain)
{
	fz_ahxd *state = fz_malloc_struct(ctx, fz_ahxd);
	state->chain = fz_keep_stream(ctx, chain);
	state->eod = 0;
	return fz_new_stream(ctx, state, next_ahxd, close_ahxd);
}

/* ASCII 85 Decode */

typedef struct
{
	fz_stream *chain;
	unsigned char buffer[256];
	int eod;
} fz_a85d;

static int
next_a85d(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_a85d *state = stm->state;
	unsigned char *p = state->buffer;
	unsigned char *ep;
	int count = 0;
	int word = 0;
	int c;

	if (state->eod)
		return EOF;

	if (max > sizeof(state->buffer))
		max = sizeof(state->buffer);

	ep = p + max;
	while (p < ep)
	{
		c = fz_read_byte(ctx, state->chain);
		if (c < 0)
			break;

		if (c >= '!' && c <= 'u')
		{
			if (count == 4)
			{
				word = word * 85 + (c - '!');

				*p++ = (word >> 24) & 0xff;
				*p++ = (word >> 16) & 0xff;
				*p++ = (word >> 8) & 0xff;
				*p++ = (word) & 0xff;

				word = 0;
				count = 0;
			}
			else
			{
				word = word * 85 + (c - '!');
				count ++;
			}
		}

		else if (c == 'z' && count == 0)
		{
			*p++ = 0;
			*p++ = 0;
			*p++ = 0;
			*p++ = 0;
		}

		else if (c == '~')
		{
			c = fz_read_byte(ctx, state->chain);
			if (c != '>')
				fz_warn(ctx, "bad eod marker in a85d");

			switch (count) {
			case 0:
				break;
			case 1:
				/* Specifically illegal in the spec, but adobe
				 * and gs both cope. See normal_87.pdf for a
				 * case where this matters. */
				fz_warn(ctx, "partial final byte in a85d");
				break;
			case 2:
				word = word * (85 * 85 * 85) + 0xffffff;
				*p++ = word >> 24;
				break;
			case 3:
				word = word * (85 * 85) + 0xffff;
				*p++ = word >> 24;
				*p++ = word >> 16;
				break;
			case 4:
				word = word * 85 + 0xff;
				*p++ = word >> 24;
				*p++ = word >> 16;
				*p++ = word >> 8;
				break;
			}
			state->eod = 1;
			break;
		}

		else if (!iswhite(c))
		{
			fz_throw(ctx, FZ_ERROR_GENERIC, "bad data in a85d: '%c'", c);
		}
	}

	stm->rp = state->buffer;
	stm->wp = p;
	stm->pos += p - state->buffer;

	if (p == stm->rp)
		return EOF;

	return *stm->rp++;
}

static void
close_a85d(fz_context *ctx, void *state_)
{
	fz_a85d *state = (fz_a85d *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_a85d(fz_context *ctx, fz_stream *chain)
{
	fz_a85d *state = fz_malloc_struct(ctx, fz_a85d);
	state->chain = fz_keep_stream(ctx, chain);
	state->eod = 0;
	return fz_new_stream(ctx, state, next_a85d, close_a85d);
}

/* Run Length Decode */

typedef struct
{
	fz_stream *chain;
	int run, n, c;
	unsigned char buffer[256];
} fz_rld;

static int
next_rld(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_rld *state = stm->state;
	unsigned char *p = state->buffer;
	unsigned char *ep;

	if (state->run == 128)
		return EOF;

	if (max > sizeof(state->buffer))
		max = sizeof(state->buffer);
	ep = p + max;

	while (p < ep)
	{
		if (state->run == 128)
			break;

		if (state->n == 0)
		{
			state->run = fz_read_byte(ctx, state->chain);
			if (state->run < 0)
			{
				state->run = 128;
				break;
			}
			if (state->run < 128)
				state->n = state->run + 1;
			if (state->run > 128)
			{
				state->n = 257 - state->run;
				state->c = fz_read_byte(ctx, state->chain);
				if (state->c < 0)
					fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
			}
		}

		if (state->run < 128)
		{
			while (p < ep && state->n)
			{
				int c = fz_read_byte(ctx, state->chain);
				if (c < 0)
					fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
				*p++ = c;
				state->n--;
			}
		}

		if (state->run > 128)
		{
			while (p < ep && state->n)
			{
				*p++ = state->c;
				state->n--;
			}
		}
	}

	stm->rp = state->buffer;
	stm->wp = p;
	stm->pos += p - state->buffer;

	if (p == stm->rp)
		return EOF;

	return *stm->rp++;
}

static void
close_rld(fz_context *ctx, void *state_)
{
	fz_rld *state = (fz_rld *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_rld(fz_context *ctx, fz_stream *chain)
{
	fz_stream *stm;
	fz_rld *state = fz_malloc_struct(ctx, fz_rld);
	state->chain = fz_keep_stream(ctx, chain);
	state->run = 0;
	state->n = 0;
	state->c = 0;

	stm = fz_new_stream(ctx, state, next_rld, close_rld);

	/* Don't explode RLE compression bombs. */
	if (chain->next == next_rld)
	{
		fz_warn(ctx, "RLE bomb defused");
		stm->eof = 1;
	}

	return stm;
}

/* RC4 Filter */

typedef struct
{
	fz_stream *chain;
	fz_arc4 arc4;
	unsigned char buffer[256];
} fz_arc4c;

static int
next_arc4(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_arc4c *state = stm->state;
	size_t n = fz_available(ctx, state->chain, max);

	if (n == 0)
		return EOF;
	if (n > sizeof(state->buffer))
		n = sizeof(state->buffer);

	stm->rp = state->buffer;
	stm->wp = state->buffer + n;
	fz_arc4_encrypt(&state->arc4, stm->rp, state->chain->rp, n);
	state->chain->rp += n;
	stm->pos += n;

	return *stm->rp++;
}

static void
close_arc4(fz_context *ctx, void *state_)
{
	fz_arc4c *state = (fz_arc4c *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_arc4(fz_context *ctx, fz_stream *chain, unsigned char *key, unsigned keylen)
{
	fz_arc4c *state = fz_malloc_struct(ctx, fz_arc4c);
	state->chain = fz_keep_stream(ctx, chain);
	fz_arc4_init(&state->arc4, key, keylen);
	return fz_new_stream(ctx, state, next_arc4, close_arc4);
}

/* AES Filter */

typedef struct
{
	fz_stream *chain;
	fz_aes aes;
	unsigned char iv[16];
	int ivcount;
	unsigned char bp[16];
	unsigned char *rp, *wp;
	unsigned char buffer[256];
} fz_aesd;

static int
next_aesd(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_aesd *state = stm->state;
	unsigned char *p = state->buffer;
	unsigned char *ep;

	if (max > sizeof(state->buffer))
		max = sizeof(state->buffer);
	ep = p + max;

	while (state->ivcount < 16)
	{
		int c = fz_read_byte(ctx, state->chain);
		if (c < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in aes filter");
		state->iv[state->ivcount++] = c;
	}

	while (state->rp < state->wp && p < ep)
		*p++ = *state->rp++;

	while (p < ep)
	{
		size_t n = fz_read(ctx, state->chain, state->bp, 16);
		if (n == 0)
			break;
		else if (n < 16)
			fz_throw(ctx, FZ_ERROR_GENERIC, "partial block in aes filter");

		fz_aes_crypt_cbc(&state->aes, FZ_AES_DECRYPT, 16, state->iv, state->bp, state->bp);
		state->rp = state->bp;
		state->wp = state->bp + 16;

		/* strip padding at end of file */
		if (fz_is_eof(ctx, state->chain))
		{
			int pad = state->bp[15];
			if (pad < 1 || pad > 16)
				fz_throw(ctx, FZ_ERROR_GENERIC, "aes padding out of range: %d", pad);
			state->wp -= pad;
		}

		while (state->rp < state->wp && p < ep)
			*p++ = *state->rp++;
	}

	stm->rp = state->buffer;
	stm->wp = p;
	stm->pos += p - state->buffer;

	if (p == stm->rp)
		return EOF;

	return *stm->rp++;
}

static void
close_aesd(fz_context *ctx, void *state_)
{
	fz_aesd *state = (fz_aesd *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_aesd(fz_context *ctx, fz_stream *chain, unsigned char *key, unsigned keylen)
{
	fz_aesd *state = fz_malloc_struct(ctx, fz_aesd);
	if (fz_aes_setkey_dec(&state->aes, key, keylen * 8))
	{
		fz_free(ctx, state);
		fz_throw(ctx, FZ_ERROR_GENERIC, "AES key init failed (keylen=%d)", keylen * 8);
	}
	state->ivcount = 0;
	state->rp = state->bp;
	state->wp = state->bp;
	state->chain = fz_keep_stream(ctx, chain);
	return fz_new_stream(ctx, state, next_aesd, close_aesd);
}







mupdf-1.21.1-source/source/fitz/filter-dct.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <stdio.h>
#include <jpeglib.h>

#ifndef SHARE_JPEG
typedef void * backing_store_ptr;
#include "jmemcust.h"
#endif

typedef struct
{
	fz_stream *chain;
	fz_stream *jpegtables;
	fz_stream *curr_stm;
	fz_context *ctx;
	int color_transform;
	int init;
	int stride;
	int l2factor;
	unsigned char *scanline;
	unsigned char *rp, *wp;
	struct jpeg_decompress_struct cinfo;
	struct jpeg_source_mgr srcmgr;
	struct jpeg_error_mgr errmgr;
	jmp_buf jb;
	char msg[JMSG_LENGTH_MAX];

	unsigned char buffer[4096];
} fz_dctd;

#ifdef SHARE_JPEG

#define JZ_DCT_STATE_FROM_CINFO(c) (fz_dctd *)((c)->client_data)

static void fz_dct_mem_init(struct jpeg_decompress_struct *cinfo, fz_dctd *state)
{
	cinfo->client_data = state;
}

#define fz_dct_mem_term(cinfo)

#else /* SHARE_JPEG */

#define JZ_DCT_STATE_FROM_CINFO(c) (fz_dctd *)(GET_CUST_MEM_DATA(c)->priv)

static void *
fz_dct_mem_alloc(j_common_ptr cinfo, size_t size)
{
	fz_dctd *state = JZ_DCT_STATE_FROM_CINFO(cinfo);
	return Memento_label(fz_malloc_no_throw(state->ctx, size), "dct_alloc");
}

static void
fz_dct_mem_free(j_common_ptr cinfo, void *object, size_t size)
{
	fz_dctd *state = JZ_DCT_STATE_FROM_CINFO(cinfo);
	fz_free(state->ctx, object);
}

static void
fz_dct_mem_init(struct jpeg_decompress_struct *cinfo, fz_dctd *state)
{
	jpeg_cust_mem_data *custmptr;
	custmptr = fz_malloc_struct(state->ctx, jpeg_cust_mem_data);
	if (!jpeg_cust_mem_init(custmptr, (void *) state, NULL, NULL, NULL,
				fz_dct_mem_alloc, fz_dct_mem_free,
				fz_dct_mem_alloc, fz_dct_mem_free, NULL))
	{
		fz_free(state->ctx, custmptr);
		fz_throw(state->ctx, FZ_ERROR_GENERIC, "cannot initialize custom JPEG memory handler");
	}
	cinfo->client_data = custmptr;
}

static void
fz_dct_mem_term(struct jpeg_decompress_struct *cinfo)
{
	if (cinfo->client_data)
	{
		fz_dctd *state = JZ_DCT_STATE_FROM_CINFO(cinfo);
		fz_free(state->ctx, cinfo->client_data);
		cinfo->client_data = NULL;
	}
}

#endif /* SHARE_JPEG */

static void error_exit_dct(j_common_ptr cinfo)
{
	char msg[JMSG_LENGTH_MAX];
	fz_dctd *state = JZ_DCT_STATE_FROM_CINFO(cinfo);
	fz_context *ctx = state->ctx;
	cinfo->err->format_message(cinfo, msg);
	fz_throw(ctx, FZ_ERROR_GENERIC, "jpeg error: %s", msg);
}

static void init_source_dct(j_decompress_ptr cinfo)
{
	/* nothing to do */
}

static void term_source_dct(j_decompress_ptr cinfo)
{
	/* nothing to do */
}

static boolean fill_input_buffer_dct(j_decompress_ptr cinfo)
{
	struct jpeg_source_mgr *src = cinfo->src;
	fz_dctd *state = JZ_DCT_STATE_FROM_CINFO(cinfo);
	fz_context *ctx = state->ctx;
	fz_stream *curr_stm = state->curr_stm;

	curr_stm->rp = curr_stm->wp;
	fz_try(ctx)
	{
		src->bytes_in_buffer = fz_available(ctx, curr_stm, 1);
	}
	fz_catch(ctx)
	{
		return 0;
	}
	src->next_input_byte = curr_stm->rp;

	if (src->bytes_in_buffer == 0)
	{
		static unsigned char eoi[2] = { 0xFF, JPEG_EOI };
		fz_warn(state->ctx, "premature end of file in jpeg");
		src->next_input_byte = eoi;
		src->bytes_in_buffer = 2;
	}

	return 1;
}

static void skip_input_data_dct(j_decompress_ptr cinfo, long num_bytes)
{
	struct jpeg_source_mgr *src = cinfo->src;
	if (num_bytes > 0)
	{
		while ((size_t)num_bytes > src->bytes_in_buffer)
		{
			num_bytes -= (long)src->bytes_in_buffer;
			(void) src->fill_input_buffer(cinfo);
		}
		src->next_input_byte += num_bytes;
		src->bytes_in_buffer -= num_bytes;
	}
}

static int
next_dctd(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_dctd *state = stm->state;
	j_decompress_ptr cinfo = &state->cinfo;
	unsigned char *p = state->buffer;
	unsigned char *ep;
	int c;

	if (max > sizeof(state->buffer))
		max = sizeof(state->buffer);
	ep = state->buffer + max;

	fz_try(ctx)
	{
		if (!state->init)
		{
			state->init = 1;

			/* Skip over any stray whitespace at the start of the stream */
			while ((c = fz_peek_byte(ctx, state->chain)) == '\n' || c == '\r' || c == ' ')
				(void)fz_read_byte(ctx, state->chain);

			jpeg_create_decompress(cinfo);

			cinfo->src = &state->srcmgr;
			cinfo->src->init_source = init_source_dct;
			cinfo->src->fill_input_buffer = fill_input_buffer_dct;
			cinfo->src->skip_input_data = skip_input_data_dct;
			cinfo->src->resync_to_restart = jpeg_resync_to_restart;
			cinfo->src->term_source = term_source_dct;

			/* optionally load additional JPEG tables first */
			if (state->jpegtables)
			{
				state->curr_stm = state->jpegtables;
				cinfo->src->next_input_byte = state->curr_stm->rp;
				cinfo->src->bytes_in_buffer = state->curr_stm->wp - state->curr_stm->rp;
				jpeg_read_header(cinfo, 0);
				state->curr_stm->rp = state->curr_stm->wp - state->cinfo.src->bytes_in_buffer;
				state->curr_stm = state->chain;
			}

			cinfo->src->next_input_byte = state->curr_stm->rp;
			cinfo->src->bytes_in_buffer = state->curr_stm->wp - state->curr_stm->rp;

			jpeg_read_header(cinfo, 1);

			/* default value if ColorTransform is not set */
			if (state->color_transform == -1)
			{
				if (state->cinfo.num_components == 3)
					state->color_transform = 1;
				else
					state->color_transform = 0;
			}

			if (cinfo->saw_Adobe_marker)
				state->color_transform = cinfo->Adobe_transform;

			/* Guess the input colorspace, and set output colorspace accordingly */
			switch (cinfo->num_components)
			{
			case 3:
				if (state->color_transform)
					cinfo->jpeg_color_space = JCS_YCbCr;
				else
					cinfo->jpeg_color_space = JCS_RGB;
				break;
			case 4:
				if (state->color_transform)
					cinfo->jpeg_color_space = JCS_YCCK;
				else
					cinfo->jpeg_color_space = JCS_CMYK;
				break;
			}

			cinfo->scale_num = 8/(1<<state->l2factor);
			cinfo->scale_denom = 8;

			jpeg_start_decompress(cinfo);

			state->stride = cinfo->output_width * cinfo->output_components;
			state->scanline = Memento_label(fz_malloc(ctx, state->stride), "dct_scanline");
			state->rp = state->scanline;
			state->wp = state->scanline;
		}

		while (state->rp < state->wp && p < ep)
			*p++ = *state->rp++;

		while (p < ep)
		{
			if (cinfo->output_scanline == cinfo->output_height)
				break;

			if (p + state->stride <= ep)
			{
				jpeg_read_scanlines(cinfo, &p, 1);
				p += state->stride;
			}
			else
			{
				jpeg_read_scanlines(cinfo, &state->scanline, 1);
				state->rp = state->scanline;
				state->wp = state->scanline + state->stride;
			}

			while (state->rp < state->wp && p < ep)
				*p++ = *state->rp++;
		}
		stm->rp = state->buffer;
		stm->wp = p;
		stm->pos += (p - state->buffer);
	}
	fz_catch(ctx)
	{
		if (cinfo->src)
			state->curr_stm->rp = state->curr_stm->wp - cinfo->src->bytes_in_buffer;
		fz_rethrow(ctx);
	}

	if (p == stm->rp)
		return EOF;

	return *stm->rp++;
}

static void
close_dctd(fz_context *ctx, void *state_)
{
	fz_dctd *state = (fz_dctd *)state_;

	if (state->init)
	{
		/* We call jpeg_abort rather than the more usual
		 * jpeg_finish_decompress here. This has the same effect,
		 * but doesn't spew warnings if we didn't read enough data etc.
		 * Annoyingly jpeg_abort can throw
		 */
		fz_try(ctx)
			jpeg_abort((j_common_ptr)&state->cinfo);
		fz_catch(ctx)
		{
			/* Ignore any errors here */
		}

		jpeg_destroy_decompress(&state->cinfo);
	}

	fz_dct_mem_term(&state->cinfo);

	if (state->cinfo.src)
		state->curr_stm->rp = state->curr_stm->wp - state->cinfo.src->bytes_in_buffer;

	fz_free(ctx, state->scanline);
	fz_drop_stream(ctx, state->chain);
	fz_drop_stream(ctx, state->jpegtables);
	fz_free(ctx, state);
}

fz_stream *
fz_open_dctd(fz_context *ctx, fz_stream *chain, int color_transform, int l2factor, fz_stream *jpegtables)
{
	fz_dctd *state = fz_malloc_struct(ctx, fz_dctd);
	j_decompress_ptr cinfo = &state->cinfo;

	state->ctx = ctx;

	fz_try(ctx)
		fz_dct_mem_init(cinfo, state);
	fz_catch(ctx)
	{
		fz_free(ctx, state);
		fz_rethrow(ctx);
	}

	state->color_transform = color_transform;
	state->init = 0;
	state->l2factor = l2factor;
	state->chain = fz_keep_stream(ctx, chain);
	state->jpegtables = fz_keep_stream(ctx, jpegtables);
	state->curr_stm = state->chain;

	cinfo->src = NULL;
	cinfo->err = &state->errmgr;
	jpeg_std_error(cinfo->err);
	cinfo->err->error_exit = error_exit_dct;

	return fz_new_stream(ctx, state, next_dctd, close_dctd);
}







mupdf-1.21.1-source/source/fitz/filter-fax.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <limits.h>

/* Fax G3/G4 decoder */

/* TODO: uncompressed */

/*
<raph> the first 2^(initialbits) entries map bit patterns to decodes
<raph> let's say initial_bits is 8 for the sake of example
<raph> and that the code is 1001
<raph> that means that entries 0x90 .. 0x9f have the entry { val, 4 }
<raph> because those are all the bytes that start with the code
<raph> and the 4 is the length of the code
... if (n_bits > initial_bits) ...
<raph> anyway, in that case, it basically points to a mini table
<raph> the n_bits is the maximum length of all codes beginning with that byte
<raph> so 2^(n_bits - initial_bits) is the size of the mini-table
<raph> peter came up with this, and it makes sense
*/

typedef struct
{
	short val;
	short nbits;
} cfd_node;

enum
{
	cfd_white_initial_bits = 8,
	cfd_black_initial_bits = 7,
	cfd_2d_initial_bits = 7,
	cfd_uncompressed_initial_bits = 6 /* must be 6 */
};

/* non-run codes in tables */
enum
{
	ERROR = -1,
	ZEROS = -2, /* EOL follows, possibly with more padding first */
	UNCOMPRESSED = -3
};

/* semantic codes for cf_2d_decode */
enum
{
	P = -4,
	H = -5,
	VR3 = 0,
	VR2 = 1,
	VR1 = 2,
	V0 = 3,
	VL1 = 4,
	VL2 = 5,
	VL3 = 6
};

/* White decoding table. */
static const cfd_node cf_white_decode[] = {
	{256,12},{272,12},{29,8},{30,8},{45,8},{46,8},{22,7},{22,7},
	{23,7},{23,7},{47,8},{48,8},{13,6},{13,6},{13,6},{13,6},{20,7},
	{20,7},{33,8},{34,8},{35,8},{36,8},{37,8},{38,8},{19,7},{19,7},
	{31,8},{32,8},{1,6},{1,6},{1,6},{1,6},{12,6},{12,6},{12,6},{12,6},
	{53,8},{54,8},{26,7},{26,7},{39,8},{40,8},{41,8},{42,8},{43,8},
	{44,8},{21,7},{21,7},{28,7},{28,7},{61,8},{62,8},{63,8},{0,8},
	{320,8},{384,8},{10,5},{10,5},{10,5},{10,5},{10,5},{10,5},{10,5},
	{10,5},{11,5},{11,5},{11,5},{11,5},{11,5},{11,5},{11,5},{11,5},
	{27,7},{27,7},{59,8},{60,8},{288,9},{290,9},{18,7},{18,7},{24,7},
	{24,7},{49,8},{50,8},{51,8},{52,8},{25,7},{25,7},{55,8},{56,8},
	{57,8},{58,8},{192,6},{192,6},{192,6},{192,6},{1664,6},{1664,6},
	{1664,6},{1664,6},{448,8},{512,8},{292,9},{640,8},{576,8},{294,9},
	{296,9},{298,9},{300,9},{302,9},{256,7},{256,7},{2,4},{2,4},{2,4},
	{2,4},{2,4},{2,4},{2,4},{2,4},{2,4},{2,4},{2,4},{2,4},{2,4},{2,4},
	{2,4},{2,4},{3,4},{3,4},{3,4},{3,4},{3,4},{3,4},{3,4},{3,4},{3,4},
	{3,4},{3,4},{3,4},{3,4},{3,4},{3,4},{3,4},{128,5},{128,5},{128,5},
	{128,5},{128,5},{128,5},{128,5},{128,5},{8,5},{8,5},{8,5},{8,5},
	{8,5},{8,5},{8,5},{8,5},{9,5},{9,5},{9,5},{9,5},{9,5},{9,5},{9,5},
	{9,5},{16,6},{16,6},{16,6},{16,6},{17,6},{17,6},{17,6},{17,6},
	{4,4},{4,4},{4,4},{4,4},{4,4},{4,4},{4,4},{4,4},{4,4},{4,4},{4,4},
	{4,4},{4,4},{4,4},{4,4},{4,4},{5,4},{5,4},{5,4},{5,4},{5,4},{5,4},
	{5,4},{5,4},{5,4},{5,4},{5,4},{5,4},{5,4},{5,4},{5,4},{5,4},
	{14,6},{14,6},{14,6},{14,6},{15,6},{15,6},{15,6},{15,6},{64,5},
	{64,5},{64,5},{64,5},{64,5},{64,5},{64,5},{64,5},{6,4},{6,4},
	{6,4},{6,4},{6,4},{6,4},{6,4},{6,4},{6,4},{6,4},{6,4},{6,4},{6,4},
	{6,4},{6,4},{6,4},{7,4},{7,4},{7,4},{7,4},{7,4},{7,4},{7,4},{7,4},
	{7,4},{7,4},{7,4},{7,4},{7,4},{7,4},{7,4},{7,4},{-2,3},{-2,3},
	{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},
	{-1,0},{-1,0},{-1,0},{-1,0},{-3,4},{1792,3},{1792,3},{1984,4},
	{2048,4},{2112,4},{2176,4},{2240,4},{2304,4},{1856,3},{1856,3},
	{1920,3},{1920,3},{2368,4},{2432,4},{2496,4},{2560,4},{1472,1},
	{1536,1},{1600,1},{1728,1},{704,1},{768,1},{832,1},{896,1},
	{960,1},{1024,1},{1088,1},{1152,1},{1216,1},{1280,1},{1344,1},
	{1408,1}
};

/* Black decoding table. */
static const cfd_node cf_black_decode[] = {
	{128,12},{160,13},{224,12},{256,12},{10,7},{11,7},{288,12},{12,7},
	{9,6},{9,6},{8,6},{8,6},{7,5},{7,5},{7,5},{7,5},{6,4},{6,4},{6,4},
	{6,4},{6,4},{6,4},{6,4},{6,4},{5,4},{5,4},{5,4},{5,4},{5,4},{5,4},
	{5,4},{5,4},{1,3},{1,3},{1,3},{1,3},{1,3},{1,3},{1,3},{1,3},{1,3},
	{1,3},{1,3},{1,3},{1,3},{1,3},{1,3},{1,3},{4,3},{4,3},{4,3},{4,3},
	{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},
	{4,3},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},
	{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},
	{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},{3,2},
	{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},
	{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},
	{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},{2,2},
	{-2,4},{-2,4},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},
	{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-3,5},{1792,4},
	{1792,4},{1984,5},{2048,5},{2112,5},{2176,5},{2240,5},{2304,5},
	{1856,4},{1856,4},{1920,4},{1920,4},{2368,5},{2432,5},{2496,5},
	{2560,5},{18,3},{18,3},{18,3},{18,3},{18,3},{18,3},{18,3},{18,3},
	{52,5},{52,5},{640,6},{704,6},{768,6},{832,6},{55,5},{55,5},
	{56,5},{56,5},{1280,6},{1344,6},{1408,6},{1472,6},{59,5},{59,5},
	{60,5},{60,5},{1536,6},{1600,6},{24,4},{24,4},{24,4},{24,4},
	{25,4},{25,4},{25,4},{25,4},{1664,6},{1728,6},{320,5},{320,5},
	{384,5},{384,5},{448,5},{448,5},{512,6},{576,6},{53,5},{53,5},
	{54,5},{54,5},{896,6},{960,6},{1024,6},{1088,6},{1152,6},{1216,6},
	{64,3},{64,3},{64,3},{64,3},{64,3},{64,3},{64,3},{64,3},{13,1},
	{13,1},{13,1},{13,1},{13,1},{13,1},{13,1},{13,1},{13,1},{13,1},
	{13,1},{13,1},{13,1},{13,1},{13,1},{13,1},{23,4},{23,4},{50,5},
	{51,5},{44,5},{45,5},{46,5},{47,5},{57,5},{58,5},{61,5},{256,5},
	{16,3},{16,3},{16,3},{16,3},{17,3},{17,3},{17,3},{17,3},{48,5},
	{49,5},{62,5},{63,5},{30,5},{31,5},{32,5},{33,5},{40,5},{41,5},
	{22,4},{22,4},{14,1},{14,1},{14,1},{14,1},{14,1},{14,1},{14,1},
	{14,1},{14,1},{14,1},{14,1},{14,1},{14,1},{14,1},{14,1},{14,1},
	{15,2},{15,2},{15,2},{15,2},{15,2},{15,2},{15,2},{15,2},{128,5},
	{192,5},{26,5},{27,5},{28,5},{29,5},{19,4},{19,4},{20,4},{20,4},
	{34,5},{35,5},{36,5},{37,5},{38,5},{39,5},{21,4},{21,4},{42,5},
	{43,5},{0,3},{0,3},{0,3},{0,3}
};

/* 2-D decoding table. */
static const cfd_node cf_2d_decode[] = {
	{128,11},{144,10},{6,7},{0,7},{5,6},{5,6},{1,6},{1,6},{-4,4},
	{-4,4},{-4,4},{-4,4},{-4,4},{-4,4},{-4,4},{-4,4},{-5,3},{-5,3},
	{-5,3},{-5,3},{-5,3},{-5,3},{-5,3},{-5,3},{-5,3},{-5,3},{-5,3},
	{-5,3},{-5,3},{-5,3},{-5,3},{-5,3},{4,3},{4,3},{4,3},{4,3},{4,3},
	{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},{4,3},
	{2,3},{2,3},{2,3},{2,3},{2,3},{2,3},{2,3},{2,3},{2,3},{2,3},{2,3},
	{2,3},{2,3},{2,3},{2,3},{2,3},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},
	{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},
	{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},
	{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},
	{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},
	{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},{3,1},
	{3,1},{3,1},{3,1},{-2,4},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},
	{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},
	{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-1,0},{-3,3}
};

/* bit magic */

static inline int getbit(const unsigned char *buf, int x)
{
	return ( buf[x >> 3] >> ( 7 - (x & 7) ) ) & 1;
}

static const unsigned char mask[8] = {
	0x7F, 0x3F, 0x1F, 0x0F, 0x07, 0x03, 0x01, 0
};

static const unsigned char clz[256] = {
	8, 7, 6, 6, 5, 5, 5, 5, 4, 4, 4, 4, 4, 4, 4, 4,
	3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3,
	2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2,
	2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2,
	1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
	1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
	1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
	1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0
};

static inline int
find_changing(const unsigned char *line, int x, int w)
{
	int a, b, m, W;

	if (!line)
		return w;

	/* We assume w > 0, -1 <= x < w */
	if (x < 0)
	{
		x = 0;
		m = 0xFF;
	}
	else
	{
		/* Mask out the bits we've already used (including the one
		 * we started from) */
		m = mask[x & 7];
	}
	/* We have 'w' pixels (bits) in line. The last pixel that can be
	 * safely accessed is the (w-1)th bit of line.
	 * By taking W = w>>3, we know that the first W bytes of line are
	 * full, with w&7 stray bits following. */
	W = w>>3;
	x >>= 3;
	a = line[x]; /* Safe as x < w => x <= w-1 => x>>3 <= (w-1)>>3 */
	b = a ^ (a>>1);
	b &= m;
	if (x >= W)
	{
		/* Within the last byte already */
		x = (x<<3) + clz[b];
		if (x > w)
			x = w;
		return x;
	}
	while (b == 0)
	{
		if (++x >= W)
			goto nearend;
		b = a & 1;
		a = line[x];
		b = (b<<7) ^ a ^ (a>>1);
	}
	return (x<<3) + clz[b];
nearend:
	/* We have less than a byte to go. If no stray bits, exit now. */
	if ((x<<3) == w)
		return w;
	b = a&1;
	a = line[x];
	b = (b<<7) ^ a ^ (a>>1);
	x = (x<<3) + clz[b];
	if (x > w)
		x = w;
	return x;
}

static inline int
find_changing_color(const unsigned char *line, int x, int w, int color)
{
	if (!line || x >= w)
		return w;

	x = find_changing(line, (x > 0 || !color) ? x : -1, w);

	if (x < w && getbit(line, x) != color)
		x = find_changing(line, x, w);

	return x;
}

static const unsigned char lm[8] = {
	0xFF, 0x7F, 0x3F, 0x1F, 0x0F, 0x07, 0x03, 0x01
};

static const unsigned char rm[8] = {
	0x00, 0x80, 0xC0, 0xE0, 0xF0, 0xF8, 0xFC, 0xFE
};

static inline void setbits(unsigned char *line, int x0, int x1)
{
	int a0, a1, b0, b1, a;

	if (x1 <= x0)
		return;

	a0 = x0 >> 3;
	a1 = x1 >> 3;

	b0 = x0 & 7;
	b1 = x1 & 7;

	if (a0 == a1)
	{
		if (b1)
			line[a0] |= lm[b0] & rm[b1];
	}
	else
	{
		line[a0] |= lm[b0];
		for (a = a0 + 1; a < a1; a++)
			line[a] = 0xFF;
		if (b1)
			line[a1] |= rm[b1];
	}
}

enum
{
	STATE_INIT,		/* initial state, optionally waiting for EOL */
	STATE_NORMAL,	/* neutral state, waiting for any code */
	STATE_MAKEUP,	/* got a 1d makeup code, waiting for terminating code */
	STATE_EOL,		/* at eol, needs output buffer space */
	STATE_H1, STATE_H2,	/* in H part 1 and 2 (both makeup and terminating codes) */
	STATE_DONE		/* all done */
};

typedef struct
{
	fz_stream *chain;

	int k;
	int end_of_line;
	int encoded_byte_align;
	int columns;
	int rows;
	int end_of_block;
	int black_is_1;

	int stride;
	int ridx;

	int bidx;
	unsigned int word;

	int stage;

	int a, c, dim, eolc;
	unsigned char *ref;
	unsigned char *dst;
	unsigned char *rp, *wp;

	unsigned char buffer[4096];
} fz_faxd;

static inline void eat_bits(fz_faxd *fax, int nbits)
{
	fax->word <<= nbits;
	fax->bidx += nbits;
}

static int
fill_bits(fz_context *ctx, fz_faxd *fax)
{
	/* The longest length of bits we'll ever need is 13. Never read more
	 * than we need to avoid unnecessary overreading of the end of the
	 * stream. */
	while (fax->bidx > (32-13))
	{
		int c = fz_read_byte(ctx, fax->chain);
		if (c == EOF)
			return EOF;
		fax->bidx -= 8;
		fax->word |= c << fax->bidx;
	}
	return 0;
}

static int
get_code(fz_context *ctx, fz_faxd *fax, const cfd_node *table, int initialbits)
{
	unsigned int word = fax->word;
	int tidx = word >> (32 - initialbits);
	int val = table[tidx].val;
	int nbits = table[tidx].nbits;

	if (nbits > initialbits)
	{
		int wordmask = (1 << (32 - initialbits)) - 1;
		tidx = val + ((word & wordmask) >> (32 - nbits));
		val = table[tidx].val;
		nbits = initialbits + table[tidx].nbits;
	}

	eat_bits(fax, nbits);

	return val;
}

/* decode one 1d code */
static void
dec1d(fz_context *ctx, fz_faxd *fax)
{
	int code;

	if (fax->a == -1)
		fax->a = 0;

	if (fax->c)
		code = get_code(ctx, fax, cf_black_decode, cfd_black_initial_bits);
	else
		code = get_code(ctx, fax, cf_white_decode, cfd_white_initial_bits);

	if (code == UNCOMPRESSED)
		fz_throw(ctx, FZ_ERROR_GENERIC, "uncompressed data in faxd");

	if (code < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "negative code in 1d faxd");

	if (fax->a + code > fax->columns)
		fz_throw(ctx, FZ_ERROR_GENERIC, "overflow in 1d faxd");

	if (fax->c)
		setbits(fax->dst, fax->a, fax->a + code);

	fax->a += code;

	if (code < 64)
	{
		fax->c = !fax->c;
		fax->stage = STATE_NORMAL;
	}
	else
		fax->stage = STATE_MAKEUP;
}

/* decode one 2d code */
static void
dec2d(fz_context *ctx, fz_faxd *fax)
{
	int code, b1, b2;

	if (fax->stage == STATE_H1 || fax->stage == STATE_H2)
	{
		if (fax->a == -1)
			fax->a = 0;

		if (fax->c)
			code = get_code(ctx, fax, cf_black_decode, cfd_black_initial_bits);
		else
			code = get_code(ctx, fax, cf_white_decode, cfd_white_initial_bits);

		if (code == UNCOMPRESSED)
			fz_throw(ctx, FZ_ERROR_GENERIC, "uncompressed data in faxd");

		if (code < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "negative code in 2d faxd");

		if (fax->a + code > fax->columns)
			fz_throw(ctx, FZ_ERROR_GENERIC, "overflow in 2d faxd");

		if (fax->c)
			setbits(fax->dst, fax->a, fax->a + code);

		fax->a += code;

		if (code < 64)
		{
			fax->c = !fax->c;
			if (fax->stage == STATE_H1)
				fax->stage = STATE_H2;
			else if (fax->stage == STATE_H2)
				fax->stage = STATE_NORMAL;
		}

		return;
	}

	code = get_code(ctx, fax, cf_2d_decode, cfd_2d_initial_bits);

	switch (code)
	{
	case H:
		fax->stage = STATE_H1;
		break;

	case P:
		b1 = find_changing_color(fax->ref, fax->a, fax->columns, !fax->c);
		if (b1 >= fax->columns)
			b2 = fax->columns;
		else
			b2 = find_changing(fax->ref, b1, fax->columns);
		if (fax->c) setbits(fax->dst, fax->a, b2);
		fax->a = b2;
		break;

	case V0:
		b1 = find_changing_color(fax->ref, fax->a, fax->columns, !fax->c);
		if (fax->c) setbits(fax->dst, fax->a, b1);
		fax->a = b1;
		fax->c = !fax->c;
		break;

	case VR1:
		b1 = 1 + find_changing_color(fax->ref, fax->a, fax->columns, !fax->c);
		if (b1 >= fax->columns) b1 = fax->columns;
		if (fax->c) setbits(fax->dst, fax->a, b1);
		fax->a = b1;
		fax->c = !fax->c;
		break;

	case VR2:
		b1 = 2 + find_changing_color(fax->ref, fax->a, fax->columns, !fax->c);
		if (b1 >= fax->columns) b1 = fax->columns;
		if (fax->c) setbits(fax->dst, fax->a, b1);
		fax->a = b1;
		fax->c = !fax->c;
		break;

	case VR3:
		b1 = 3 + find_changing_color(fax->ref, fax->a, fax->columns, !fax->c);
		if (b1 >= fax->columns) b1 = fax->columns;
		if (fax->c) setbits(fax->dst, fax->a, b1);
		fax->a = b1;
		fax->c = !fax->c;
		break;

	case VL1:
		b1 = -1 + find_changing_color(fax->ref, fax->a, fax->columns, !fax->c);
		if (b1 < 0) b1 = 0;
		if (fax->c) setbits(fax->dst, fax->a, b1);
		fax->a = b1;
		fax->c = !fax->c;
		break;

	case VL2:
		b1 = -2 + find_changing_color(fax->ref, fax->a, fax->columns, !fax->c);
		if (b1 < 0) b1 = 0;
		if (fax->c) setbits(fax->dst, fax->a, b1);
		fax->a = b1;
		fax->c = !fax->c;
		break;

	case VL3:
		b1 = -3 + find_changing_color(fax->ref, fax->a, fax->columns, !fax->c);
		if (b1 < 0) b1 = 0;
		if (fax->c) setbits(fax->dst, fax->a, b1);
		fax->a = b1;
		fax->c = !fax->c;
		break;

	case UNCOMPRESSED:
		fz_throw(ctx, FZ_ERROR_GENERIC, "uncompressed data in faxd");

	case ERROR:
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid code in 2d faxd");

	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid code in 2d faxd (%d)", code);
	}
}

static int
next_faxd(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_faxd *fax = stm->state;
	unsigned char *p = fax->buffer;
	unsigned char *ep;
	unsigned char *tmp;

	if (max > sizeof(fax->buffer))
		max = sizeof(fax->buffer);
	ep = p + max;
	if (fax->stage == STATE_INIT && fax->end_of_line)
	{
		fill_bits(ctx, fax);
		if ((fax->word >> (32 - 12)) != 1)
		{
			fz_warn(ctx, "faxd stream doesn't start with EOL");
			while (!fill_bits(ctx, fax) && (fax->word >> (32 - 12)) != 1)
				eat_bits(fax, 1);
		}
		if ((fax->word >> (32 - 12)) != 1)
			fz_throw(ctx, FZ_ERROR_GENERIC, "initial EOL not found");
	}

	if (fax->stage == STATE_INIT)
		fax->stage = STATE_NORMAL;

	if (fax->stage == STATE_DONE)
		return EOF;

	if (fax->stage == STATE_EOL)
		goto eol;

loop:

	if (fill_bits(ctx, fax))
	{
		if (fax->bidx > 31)
		{
			if (fax->a > 0)
				goto eol;
			goto rtc;
		}
	}

	if ((fax->word >> (32 - 12)) == 0)
	{
		eat_bits(fax, 1);
		goto loop;
	}

	if ((fax->word >> (32 - 12)) == 1)
	{
		eat_bits(fax, 12);
		fax->eolc ++;

		if (fax->k > 0)
		{
			if (fax->a == -1)
				fax->a = 0;
			if ((fax->word >> (32 - 1)) == 1)
				fax->dim = 1;
			else
				fax->dim = 2;
			eat_bits(fax, 1);
		}
	}
	else if (fax->k > 0 && fax->a == -1)
	{
		fax->a = 0;
		if ((fax->word >> (32 - 1)) == 1)
			fax->dim = 1;
		else
			fax->dim = 2;
		eat_bits(fax, 1);
	}
	else if (fax->dim == 1)
	{
		fax->eolc = 0;
		fz_try(ctx)
		{
			dec1d(ctx, fax);
		}
		fz_catch(ctx)
		{
			goto error;
		}
	}
	else if (fax->dim == 2)
	{
		fax->eolc = 0;
		fz_try(ctx)
		{
			dec2d(ctx, fax);
		}
		fz_catch(ctx)
		{
			goto error;
		}
	}

	/* no eol check after makeup codes nor in the middle of an H code */
	if (fax->stage == STATE_MAKEUP || fax->stage == STATE_H1 || fax->stage == STATE_H2)
		goto loop;

	/* check for eol conditions */
	if (fax->eolc || fax->a >= fax->columns)
	{
		if (fax->a > 0)
			goto eol;
		if (fax->eolc == (fax->k < 0 ? 2 : 6))
			goto rtc;
	}

	goto loop;

eol:
	fax->stage = STATE_EOL;

	if (fax->black_is_1)
	{
		while (fax->rp < fax->wp && p < ep)
			*p++ = *fax->rp++;
	}
	else
	{
		while (fax->rp < fax->wp && p < ep)
			*p++ = *fax->rp++ ^ 0xff;
	}

	if (fax->rp < fax->wp)
	{
		stm->rp = fax->buffer;
		stm->wp = p;
		stm->pos += (p - fax->buffer);
		if (p == fax->buffer)
			return EOF;
		return *stm->rp++;
	}

	tmp = fax->ref;
	fax->ref = fax->dst;
	fax->dst = tmp;
	memset(fax->dst, 0, fax->stride);

	fax->rp = fax->dst;
	fax->wp = fax->dst + fax->stride;

	fax->stage = STATE_NORMAL;
	fax->c = 0;
	fax->a = -1;
	fax->ridx ++;

	if (!fax->end_of_block && fax->rows && fax->ridx >= fax->rows)
		goto rtc;

	/* we have not read dim from eol, make a guess */
	if (fax->k > 0 && !fax->eolc && fax->a == -1)
	{
		if (fax->ridx % fax->k == 0)
			fax->dim = 1;
		else
			fax->dim = 2;
	}

	/* if end_of_line & encoded_byte_align, EOLs are *not* optional */
	if (fax->encoded_byte_align)
	{
		if (fax->end_of_line)
			eat_bits(fax, (12 - fax->bidx) & 7);
		else
			eat_bits(fax, (8 - fax->bidx) & 7);
	}

	/* no more space in output, don't decode the next row yet */
	if (p == fax->buffer + max)
	{
		stm->rp = fax->buffer;
		stm->wp = p;
		stm->pos += (p - fax->buffer);
		if (p == fax->buffer)
			return EOF;
		return *stm->rp++;
	}

	goto loop;

error:
	/* decode the remaining pixels up to where the error occurred */
	if (fax->black_is_1)
	{
		while (fax->rp < fax->wp && p < ep)
			*p++ = *fax->rp++;
	}
	else
	{
		while (fax->rp < fax->wp && p < ep)
			*p++ = *fax->rp++ ^ 0xff;
	}
	/* fallthrough */

rtc:
	fax->stage = STATE_DONE;
	stm->rp = fax->buffer;
	stm->wp = p;
	stm->pos += (p - fax->buffer);
	if (p == fax->buffer)
		return EOF;
	return *stm->rp++;
}

static void
close_faxd(fz_context *ctx, void *state_)
{
	fz_faxd *fax = (fz_faxd *)state_;
	int i;

	/* if we read any extra bytes, try to put them back */
	i = (32 - fax->bidx) / 8;
	while (i--)
		fz_unread_byte(ctx, fax->chain);

	fz_drop_stream(ctx, fax->chain);
	fz_free(ctx, fax->ref);
	fz_free(ctx, fax->dst);
	fz_free(ctx, fax);
}

fz_stream *
fz_open_faxd(fz_context *ctx, fz_stream *chain,
	int k, int end_of_line, int encoded_byte_align,
	int columns, int rows, int end_of_block, int black_is_1)
{
	fz_faxd *fax;

	if (columns < 0 || columns >= INT_MAX - 7)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too many columns lead to an integer overflow (%d)", columns);

	fax = fz_malloc_struct(ctx, fz_faxd);
	fz_try(ctx)
	{
		fax->ref = NULL;
		fax->dst = NULL;

		fax->k = k;
		fax->end_of_line = end_of_line;
		fax->encoded_byte_align = encoded_byte_align;
		fax->columns = columns;
		fax->rows = rows;
		fax->end_of_block = end_of_block;
		fax->black_is_1 = black_is_1;

		fax->stride = ((fax->columns - 1) >> 3) + 1;
		fax->ridx = 0;
		fax->bidx = 32;
		fax->word = 0;

		fax->stage = STATE_INIT;
		fax->a = -1;
		fax->c = 0;
		fax->dim = fax->k < 0 ? 2 : 1;
		fax->eolc = 0;

		fax->ref = Memento_label(fz_malloc(ctx, fax->stride), "fax_ref");
		fax->dst = Memento_label(fz_malloc(ctx, fax->stride), "fax_dst");
		fax->rp = fax->dst;
		fax->wp = fax->dst + fax->stride;

		memset(fax->ref, 0, fax->stride);
		memset(fax->dst, 0, fax->stride);

		fax->chain = fz_keep_stream(ctx, chain);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, fax->dst);
		fz_free(ctx, fax->ref);
		fz_free(ctx, fax);
		fz_rethrow(ctx);
	}

	return fz_new_stream(ctx, fax, next_faxd, close_faxd);
}







mupdf-1.21.1-source/source/fitz/filter-flate.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <zlib.h>

#include <string.h>

typedef struct
{
	fz_stream *chain;
	z_stream z;
	unsigned char buffer[4096];
} fz_inflate_state;

void *fz_zlib_alloc(void *ctx, unsigned int items, unsigned int size)
{
	return Memento_label(fz_malloc_no_throw(ctx, (size_t)items * size), "zlib_alloc");
}

void fz_zlib_free(void *ctx, void *ptr)
{
	fz_free(ctx, ptr);
}

static int
next_flated(fz_context *ctx, fz_stream *stm, size_t required)
{
	fz_inflate_state *state = stm->state;
	fz_stream *chain = state->chain;
	z_streamp zp = &state->z;
	int code;
	unsigned char *outbuf = state->buffer;
	int outlen = sizeof(state->buffer);

	if (stm->eof)
		return EOF;

	zp->next_out = outbuf;
	zp->avail_out = outlen;

	while (zp->avail_out > 0)
	{
		zp->avail_in = (uInt)fz_available(ctx, chain, 1);
		zp->next_in = chain->rp;

		code = inflate(zp, Z_SYNC_FLUSH);

		chain->rp = chain->wp - zp->avail_in;

		if (code == Z_STREAM_END)
		{
			break;
		}
		else if (code == Z_BUF_ERROR)
		{
			fz_warn(ctx, "premature end of data in flate filter");
			break;
		}
		else if (code == Z_DATA_ERROR && zp->avail_in == 0)
		{
			fz_warn(ctx, "ignoring zlib error: %s", zp->msg);
			break;
		}
		else if (code == Z_DATA_ERROR && !strcmp(zp->msg, "incorrect data check"))
		{
			fz_warn(ctx, "ignoring zlib error: %s", zp->msg);
			chain->rp = chain->wp;
			break;
		}
		else if (code != Z_OK)
		{
			fz_throw(ctx, FZ_ERROR_GENERIC, "zlib error: %s", zp->msg);
		}
	}

	stm->rp = state->buffer;
	stm->wp = state->buffer + outlen - zp->avail_out;
	stm->pos += outlen - zp->avail_out;
	if (stm->rp == stm->wp)
	{
		stm->eof = 1;
		return EOF;
	}
	return *stm->rp++;
}

static void
close_flated(fz_context *ctx, void *state_)
{
	fz_inflate_state *state = (fz_inflate_state *)state_;
	int code;

	code = inflateEnd(&state->z);
	if (code != Z_OK)
		fz_warn(ctx, "zlib error: inflateEnd: %s", state->z.msg);

	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

fz_stream *
fz_open_flated(fz_context *ctx, fz_stream *chain, int window_bits)
{
	fz_inflate_state *state;
	int code;

	state = fz_malloc_struct(ctx, fz_inflate_state);
	state->z.zalloc = fz_zlib_alloc;
	state->z.zfree = fz_zlib_free;
	state->z.opaque = ctx;
	state->z.next_in = NULL;
	state->z.avail_in = 0;

	code = inflateInit2(&state->z, window_bits);
	if (code != Z_OK)
	{
		fz_free(ctx, state);
		fz_throw(ctx, FZ_ERROR_GENERIC, "zlib error: inflateInit2 failed");
	}

	state->chain = fz_keep_stream(ctx, chain);

	return fz_new_stream(ctx, state, next_flated, close_flated);
}







mupdf-1.21.1-source/source/fitz/filter-jbig2.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <jbig2.h>

typedef struct
{
	Jbig2Allocator alloc;
	fz_context *ctx;
} fz_jbig2_allocators;

struct fz_jbig2_globals
{
	fz_storable storable;
	Jbig2GlobalCtx *gctx;
	fz_jbig2_allocators alloc;
	fz_buffer *data;
};

typedef struct
{
	fz_stream *chain;
	Jbig2Ctx *ctx;
	fz_jbig2_allocators alloc;
	fz_jbig2_globals *gctx;
	Jbig2Image *page;
	int idx;
	unsigned char buffer[4096];
} fz_jbig2d;

fz_jbig2_globals *
fz_keep_jbig2_globals(fz_context *ctx, fz_jbig2_globals *globals)
{
	return fz_keep_storable(ctx, &globals->storable);
}

void
fz_drop_jbig2_globals(fz_context *ctx, fz_jbig2_globals *globals)
{
	fz_drop_storable(ctx, &globals->storable);
}

static void
close_jbig2d(fz_context *ctx, void *state_)
{
	fz_jbig2d *state = state_;
	if (state->page)
		jbig2_release_page(state->ctx, state->page);
	fz_drop_jbig2_globals(ctx, state->gctx);
	jbig2_ctx_free(state->ctx);
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state);
}

static int
next_jbig2d(fz_context *ctx, fz_stream *stm, size_t len)
{
	fz_jbig2d *state = stm->state;
	unsigned char tmp[4096];
	unsigned char *buf = state->buffer;
	unsigned char *p = buf;
	unsigned char *ep;
	unsigned char *s;
	int x, w;
	size_t n;

	if (len > sizeof(state->buffer))
		len = sizeof(state->buffer);
	ep = buf + len;

	if (!state->page)
	{
		while (1)
		{
			n = fz_read(ctx, state->chain, tmp, sizeof tmp);
			if (n == 0)
				break;

			if (jbig2_data_in(state->ctx, tmp, n) < 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "cannot decode jbig2 image");
		}

		if (jbig2_complete_page(state->ctx) < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot complete jbig2 image");

		state->page = jbig2_page_out(state->ctx);
		if (!state->page)
			fz_throw(ctx, FZ_ERROR_GENERIC, "no jbig2 image decoded");
	}

	s = state->page->data;
	w = state->page->height * state->page->stride;
	x = state->idx;
	while (p < ep && x < w)
		*p++ = s[x++] ^ 0xff;
	state->idx = x;

	stm->rp = buf;
	stm->wp = p;
	if (p == buf)
		return EOF;
	stm->pos += p - buf;
	return *stm->rp++;
}

static void
error_callback(void *data, const char *msg, Jbig2Severity severity, uint32_t seg_idx)
{
	fz_context *ctx = data;
	if (severity == JBIG2_SEVERITY_FATAL)
		fz_warn(ctx, "jbig2dec error: %s (segment %u)", msg, seg_idx);
	else if (severity == JBIG2_SEVERITY_WARNING)
		fz_warn(ctx, "jbig2dec warning: %s (segment %u)", msg, seg_idx);
#ifdef JBIG2_DEBUG
	else if (severity == JBIG2_SEVERITY_INFO)
		fz_warn(ctx, "jbig2dec info: %s (segment %u)", msg, seg_idx);
	else if (severity == JBIG2_SEVERITY_DEBUG)
		fz_warn(ctx, "jbig2dec debug: %s (segment %u)", msg, seg_idx);
#endif
}

static void *fz_jbig2_alloc(Jbig2Allocator *allocator, size_t size)
{
	fz_context *ctx = ((fz_jbig2_allocators *) allocator)->ctx;
	return Memento_label(fz_malloc_no_throw(ctx, size), "jbig2_alloc");
}

static void fz_jbig2_free(Jbig2Allocator *allocator, void *p)
{
	fz_context *ctx = ((fz_jbig2_allocators *) allocator)->ctx;
	fz_free(ctx, p);
}

static void *fz_jbig2_realloc(Jbig2Allocator *allocator, void *p, size_t size)
{
	fz_context *ctx = ((fz_jbig2_allocators *) allocator)->ctx;
	if (size == 0)
	{
		fz_free(ctx, p);
		return NULL;
	}
	if (p == NULL)
		return Memento_label(fz_malloc(ctx, size), "jbig2_realloc");
	return Memento_label(fz_realloc_no_throw(ctx, p, size), "jbig2_realloc");
}

fz_jbig2_globals *
fz_load_jbig2_globals(fz_context *ctx, fz_buffer *buf)
{
	fz_jbig2_globals *globals = fz_malloc_struct(ctx, fz_jbig2_globals);
	Jbig2Ctx *jctx;

	globals->alloc.ctx = ctx;
	globals->alloc.alloc.alloc = fz_jbig2_alloc;
	globals->alloc.alloc.free = fz_jbig2_free;
	globals->alloc.alloc.realloc = fz_jbig2_realloc;

	jctx = jbig2_ctx_new((Jbig2Allocator *) &globals->alloc, JBIG2_OPTIONS_EMBEDDED, NULL, error_callback, ctx);
	if (!jctx)
	{
		fz_free(ctx, globals);
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot allocate jbig2 globals context");
	}

	if (jbig2_data_in(jctx, buf->data, buf->len) < 0)
	{
		jbig2_global_ctx_free(jbig2_make_global_ctx(jctx));
		fz_free(ctx, globals);
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot decode jbig2 globals");
	}

	FZ_INIT_STORABLE(globals, 1, fz_drop_jbig2_globals_imp);
	globals->gctx = jbig2_make_global_ctx(jctx);

	globals->data = fz_keep_buffer(ctx, buf);

	return globals;
}

void
fz_drop_jbig2_globals_imp(fz_context *ctx, fz_storable *globals_)
{
	fz_jbig2_globals *globals = (fz_jbig2_globals *)globals_;
	globals->alloc.ctx = ctx;
	jbig2_global_ctx_free(globals->gctx);
	fz_drop_buffer(ctx, globals->data);
	fz_free(ctx, globals);
}

fz_stream *
fz_open_jbig2d(fz_context *ctx, fz_stream *chain, fz_jbig2_globals *globals, int embedded)
{
	fz_jbig2d *state = NULL;
	Jbig2Options options;

	fz_var(state);

	state = fz_malloc_struct(ctx, fz_jbig2d);
	state->gctx = fz_keep_jbig2_globals(ctx, globals);
	state->alloc.ctx = ctx;
	state->alloc.alloc.alloc = fz_jbig2_alloc;
	state->alloc.alloc.free = fz_jbig2_free;
	state->alloc.alloc.realloc = fz_jbig2_realloc;

	options = 0;
	if (embedded)
		options |= JBIG2_OPTIONS_EMBEDDED;

	state->ctx = jbig2_ctx_new((Jbig2Allocator *) &state->alloc, options, globals ? globals->gctx : NULL, error_callback, ctx);
	if (state->ctx == NULL)
	{
		fz_drop_jbig2_globals(ctx, state->gctx);
		fz_free(ctx, state);
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot allocate jbig2 context");
	}

	state->page = NULL;
	state->idx = 0;
	state->chain = fz_keep_stream(ctx, chain);

	return fz_new_stream(ctx, state, next_jbig2d, close_jbig2d);
}

fz_buffer *
fz_jbig2_globals_data(fz_context *ctx, fz_jbig2_globals *globals)
{
	return globals ? globals->data : NULL;
}







mupdf-1.21.1-source/source/fitz/filter-leech.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <zlib.h>

#include <string.h>

typedef struct
{
	fz_stream *chain;
	fz_buffer *buffer;
} fz_leech;

static int
next_leech(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_leech *state = stm->state;
	fz_buffer *buffer = state->buffer;
	size_t n = fz_available(ctx, state->chain, max);

	if (n > max)
		n = max;

	while (buffer->cap < buffer->len + n)
	{
		fz_grow_buffer(ctx, state->buffer);
	}
	memcpy(buffer->data + buffer->len, state->chain->rp, n);
	stm->rp = buffer->data + buffer->len;
	stm->wp = buffer->data + buffer->len + n;
	state->chain->rp += n;
	buffer->len += n;

	if (n == 0)
		return EOF;
	return *stm->rp++;
}

static void
close_leech(fz_context *ctx, void *state_)
{
	fz_leech *state = (fz_leech *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_drop_buffer(ctx, state->buffer);
	fz_free(ctx, state);
}

fz_stream *
fz_open_leecher(fz_context *ctx, fz_stream *chain, fz_buffer *buffer)
{
	fz_leech *state = fz_malloc_struct(ctx, fz_leech);
	state->chain = fz_keep_stream(ctx, chain);
	state->buffer = fz_keep_buffer(ctx, buffer);
	return fz_new_stream(ctx, state, next_leech, close_leech);
}







mupdf-1.21.1-source/source/fitz/filter-lzw.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <assert.h>

/* TODO: error checking */

#define LZW_CLEAR(lzw)	(1 << ((lzw)->min_bits - 1))
#define LZW_EOD(lzw)	(LZW_CLEAR(lzw) + 1)
#define LZW_FIRST(lzw)	(LZW_CLEAR(lzw) + 2)

enum
{
	MAX_BITS = 12,
	NUM_CODES = (1 << MAX_BITS),
	MAX_LENGTH = 4097
};

typedef struct
{
	int prev;			/* prev code (in string) */
	unsigned short length;		/* string len, including this token */
	unsigned char value;		/* data value */
	unsigned char first_char;	/* first token of string */
} lzw_code;

typedef struct
{
	fz_stream *chain;
	int eod;

	int early_change;

	int reverse_bits;
	int old_tiff;
	int min_bits;			/* minimum num bits/code */
	int code_bits;			/* num bits/code */
	int code;			/* current code */
	int old_code;			/* previously recognized code */
	int next_code;			/* next free entry */

	lzw_code table[NUM_CODES];

	unsigned char bp[MAX_LENGTH];
	unsigned char *rp, *wp;

	unsigned char buffer[4096];
} fz_lzwd;

static int
next_lzwd(fz_context *ctx, fz_stream *stm, size_t len)
{
	fz_lzwd *lzw = stm->state;
	lzw_code *table = lzw->table;
	unsigned char *buf = lzw->buffer;
	unsigned char *p = buf;
	unsigned char *ep;
	unsigned char *s;
	int codelen;

	int code_bits = lzw->code_bits;
	int code = lzw->code;
	int old_code = lzw->old_code;
	int next_code = lzw->next_code;

	if (len > sizeof(lzw->buffer))
		len = sizeof(lzw->buffer);
	ep = buf + len;

	while (lzw->rp < lzw->wp && p < ep)
		*p++ = *lzw->rp++;

	while (p < ep)
	{
		if (lzw->eod)
			return EOF;

		if (fz_is_eof_bits(ctx, lzw->chain))
		{
			fz_warn(ctx, "premature end in lzw decode");
			lzw->eod = 1;
			break;
		}

		if (lzw->reverse_bits)
			code = fz_read_rbits(ctx, lzw->chain, code_bits);
		else
			code = fz_read_bits(ctx, lzw->chain, code_bits);

		if (code == LZW_EOD(lzw))
		{
			lzw->eod = 1;
			break;
		}

		/* Old Tiffs are allowed to NOT send the clear code, and to
		 * overrun at the end. */
		if (!lzw->old_tiff && next_code > NUM_CODES && code != LZW_CLEAR(lzw))
		{
			fz_warn(ctx, "missing clear code in lzw decode");
			code = LZW_CLEAR(lzw);
		}

		if (code == LZW_CLEAR(lzw))
		{
			code_bits = lzw->min_bits;
			next_code = LZW_FIRST(lzw);
			old_code = -1;
			continue;
		}

		/* if stream starts without a clear code, old_code is undefined... */
		if (old_code == -1)
		{
			old_code = code;
		}
		else if (!lzw->old_tiff && next_code == NUM_CODES)
		{
			/* TODO: Ghostscript checks for a following clear code before tolerating */
			fz_warn(ctx, "tolerating a single out of range code in lzw decode");
			next_code++;
		}
		else if (code > next_code || (!lzw->old_tiff && next_code >= NUM_CODES))
		{
			fz_throw(ctx, FZ_ERROR_GENERIC, "out of range code encountered in lzw decode");
		}
		else if (next_code < NUM_CODES)
		{
			/* add new entry to the code table */
			table[next_code].prev = old_code;
			table[next_code].first_char = table[old_code].first_char;
			table[next_code].length = table[old_code].length + 1;
			if (code < next_code)
				table[next_code].value = table[code].first_char;
			else if (code == next_code)
				table[next_code].value = table[next_code].first_char;
			else
				fz_throw(ctx, FZ_ERROR_GENERIC, "out of range code encountered in lzw decode");

			next_code ++;

			if (next_code > (1 << code_bits) - lzw->early_change - 1)
			{
				code_bits ++;
				if (code_bits > MAX_BITS)
					code_bits = MAX_BITS;
			}

			old_code = code;
		}

		/* code maps to a string, copy to output (in reverse...) */
		if (code >= LZW_CLEAR(lzw))
		{
			codelen = table[code].length;
			lzw->rp = lzw->bp;
			lzw->wp = lzw->bp + codelen;

			assert(codelen < MAX_LENGTH);

			s = lzw->wp;
			do {
				*(--s) = table[code].value;
				code = table[code].prev;
			} while (code >= 0 && s > lzw->bp);
		}

		/* ... or just a single character */
		else
		{
			lzw->bp[0] = code;
			lzw->rp = lzw->bp;
			lzw->wp = lzw->bp + 1;
		}

		/* copy to output */
		while (lzw->rp < lzw->wp && p < ep)
			*p++ = *lzw->rp++;
	}

	lzw->code_bits = code_bits;
	lzw->code = code;
	lzw->old_code = old_code;
	lzw->next_code = next_code;

	stm->rp = buf;
	stm->wp = p;
	if (buf == p)
		return EOF;
	stm->pos += p - buf;

	return *stm->rp++;
}

static void
close_lzwd(fz_context *ctx, void *state_)
{
	fz_lzwd *lzw = (fz_lzwd *)state_;
	fz_sync_bits(ctx, lzw->chain);
	fz_drop_stream(ctx, lzw->chain);
	fz_free(ctx, lzw);
}

fz_stream *
fz_open_lzwd(fz_context *ctx, fz_stream *chain, int early_change, int min_bits, int reverse_bits, int old_tiff)
{
	fz_lzwd *lzw;
	int i;

	if (min_bits > MAX_BITS)
	{
		fz_warn(ctx, "out of range initial lzw code size");
		min_bits = MAX_BITS;
	}

	lzw = fz_malloc_struct(ctx, fz_lzwd);
	lzw->eod = 0;
	lzw->early_change = early_change;
	lzw->reverse_bits = reverse_bits;
	lzw->old_tiff = old_tiff;
	lzw->min_bits = min_bits;
	lzw->code_bits = lzw->min_bits;
	lzw->code = -1;
	lzw->next_code = LZW_FIRST(lzw);
	lzw->old_code = -1;
	lzw->rp = lzw->bp;
	lzw->wp = lzw->bp;

	for (i = 0; i < LZW_CLEAR(lzw); i++)
	{
		lzw->table[i].value = i;
		lzw->table[i].first_char = i;
		lzw->table[i].length = 1;
		lzw->table[i].prev = -1;
	}

	for (i = LZW_CLEAR(lzw); i < NUM_CODES; i++)
	{
		lzw->table[i].value = 0;
		lzw->table[i].first_char = 0;
		lzw->table[i].length = 0;
		lzw->table[i].prev = -1;
	}

	lzw->chain = fz_keep_stream(ctx, chain);

	return fz_new_stream(ctx, lzw, next_lzwd, close_lzwd);
}







mupdf-1.21.1-source/source/fitz/filter-predict.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <limits.h>

/* TODO: check if this works with 16bpp images */

typedef struct
{
	fz_stream *chain;

	int predictor;
	int columns;
	int colors;
	int bpc;

	int stride;
	int bpp;
	unsigned char *in;
	unsigned char *out;
	unsigned char *ref;
	unsigned char *rp, *wp;

	unsigned char buffer[4096];
} fz_predict;

static inline int getcomponent(unsigned char *line, int x, int bpc)
{
	switch (bpc)
	{
	case 1: return (line[x >> 3] >> ( 7 - (x & 7) ) ) & 1;
	case 2: return (line[x >> 2] >> ( ( 3 - (x & 3) ) << 1 ) ) & 3;
	case 4: return (line[x >> 1] >> ( ( 1 - (x & 1) ) << 2 ) ) & 15;
	case 8: return line[x];
	case 16: return (line[x<<1]<<8)+line[(x<<1)+1];
	}
	return 0;
}

static inline void putcomponent(unsigned char *buf, int x, int bpc, int value)
{
	switch (bpc)
	{
	case 1: buf[x >> 3] |= value << (7 - (x & 7)); break;
	case 2: buf[x >> 2] |= value << ((3 - (x & 3)) << 1); break;
	case 4: buf[x >> 1] |= value << ((1 - (x & 1)) << 2); break;
	case 8: buf[x] = value; break;
	case 16: buf[x<<1] = value>>8; buf[(x<<1)+1] = value; break;
	}
}

static inline int paeth(int a, int b, int c)
{
	/* The definitions of ac and bc are correct, not a typo. */
	int ac = b - c, bc = a - c, abcc = ac + bc;
	int pa = fz_absi(ac);
	int pb = fz_absi(bc);
	int pc = fz_absi(abcc);
	return pa <= pb && pa <= pc ? a : pb <= pc ? b : c;
}

static void
fz_predict_tiff(fz_predict *state, unsigned char *out, unsigned char *in)
{
	int left[FZ_MAX_COLORS];
	int i, k;
	const int mask = (1 << state->bpc)-1;

	for (k = 0; k < state->colors; k++)
		left[k] = 0;

	/* special fast case */
	if (state->bpc == 8)
	{
		for (i = 0; i < state->columns; i++)
			for (k = 0; k < state->colors; k++)
				*out++ = left[k] = (*in++ + left[k]) & 0xFF;
		return;
	}

	/* putcomponent assumes zeroed memory for bpc < 8 */
	if (state->bpc < 8)
		memset(out, 0, state->stride);

	for (i = 0; i < state->columns; i++)
	{
		for (k = 0; k < state->colors; k++)
		{
			int a = getcomponent(in, i * state->colors + k, state->bpc);
			int b = a + left[k];
			int c = b & mask;
			putcomponent(out, i * state->colors + k, state->bpc, c);
			left[k] = c;
		}
	}
}

static void
fz_predict_png(fz_context *ctx, fz_predict *state, unsigned char *out, unsigned char *in, size_t len, int predictor)
{
	int bpp = state->bpp;
	size_t i;
	unsigned char *ref = state->ref;

	if ((size_t)bpp > len)
		bpp = (int)len;

	switch (predictor)
	{
	default:
		fz_warn(ctx, "unknown png predictor %d, treating as none", predictor);
		/* fallthrough */
	case 0:
		memcpy(out, in, len);
		break;
	case 1:
		for (i = bpp; i > 0; i--)
		{
			*out++ = *in++;
		}
		for (i = len - bpp; i > 0; i--)
		{
			*out = *in++ + out[-bpp];
			out++;
		}
		break;
	case 2:
		for (i = bpp; i > 0; i--)
		{
			*out++ = *in++ + *ref++;
		}
		for (i = len - bpp; i > 0; i--)
		{
			*out++ = *in++ + *ref++;
		}
		break;
	case 3:
		for (i = bpp; i > 0; i--)
		{
			*out++ = *in++ + (*ref++) / 2;
		}
		for (i = len - bpp; i > 0; i--)
		{
			*out = *in++ + (out[-bpp] + *ref++) / 2;
			out++;
		}
		break;
	case 4:
		for (i = bpp; i > 0; i--)
		{
			*out++ = *in++ + paeth(0, *ref++, 0);
		}
		for (i = len - bpp; i > 0; i --)
		{
			*out = *in++ + paeth(out[-bpp], *ref, ref[-bpp]);
			ref++;
			out++;
		}
		break;
	}
}

static int
next_predict(fz_context *ctx, fz_stream *stm, size_t len)
{
	fz_predict *state = stm->state;
	unsigned char *buf = state->buffer;
	unsigned char *p = buf;
	unsigned char *ep;
	int ispng = state->predictor >= 10;
	size_t n;

	if (len >= sizeof(state->buffer))
		len = sizeof(state->buffer);
	ep = buf + len;

	while (state->rp < state->wp && p < ep)
		*p++ = *state->rp++;

	while (p < ep)
	{
		n = fz_read(ctx, state->chain, state->in, state->stride + ispng);
		if (n == 0)
			break;

		if (state->predictor == 1)
			memcpy(state->out, state->in, n);
		else if (state->predictor == 2)
			fz_predict_tiff(state, state->out, state->in);
		else
		{
			fz_predict_png(ctx, state, state->out, state->in + 1, n - 1, state->in[0]);
			memcpy(state->ref, state->out, state->stride);
		}

		state->rp = state->out;
		state->wp = state->out + n - ispng;

		while (state->rp < state->wp && p < ep)
			*p++ = *state->rp++;
	}

	stm->rp = buf;
	stm->wp = p;
	if (stm->rp == stm->wp)
		return EOF;
	stm->pos += p - buf;

	return *stm->rp++;
}

static void
close_predict(fz_context *ctx, void *state_)
{
	fz_predict *state = (fz_predict *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state->in);
	fz_free(ctx, state->out);
	fz_free(ctx, state->ref);
	fz_free(ctx, state);
}

fz_stream *
fz_open_predict(fz_context *ctx, fz_stream *chain, int predictor, int columns, int colors, int bpc)
{
	fz_predict *state;

	if (predictor < 1)
		predictor = 1;
	if (columns < 1)
		columns = 1;
	if (colors < 1)
		colors = 1;
	if (bpc < 1)
		bpc = 8;

	if (bpc != 1 && bpc != 2 && bpc != 4 && bpc != 8 && bpc != 16)
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid number of bits per component: %d", bpc);
	if (colors > FZ_MAX_COLORS)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too many color components (%d > %d)", colors, FZ_MAX_COLORS);
	if (columns >= INT_MAX / (bpc * colors))
		fz_throw(ctx, FZ_ERROR_GENERIC, "too many columns lead to an integer overflow (%d)", columns);

	if (predictor != 1 && predictor != 2 &&
			predictor != 10 && predictor != 11 &&
			predictor != 12 && predictor != 13 &&
			predictor != 14 && predictor != 15)
	{
		fz_warn(ctx, "invalid predictor: %d", predictor);
		predictor = 1;
	}

	state = fz_malloc_struct(ctx, fz_predict);
	fz_try(ctx)
	{
		state->predictor = predictor;
		state->columns = columns;
		state->colors = colors;
		state->bpc = bpc;

		state->stride = (state->bpc * state->colors * state->columns + 7) / 8;
		state->bpp = (state->bpc * state->colors + 7) / 8;

		state->in = Memento_label(fz_malloc(ctx, state->stride + 1), "predict_in");
		state->out = Memento_label(fz_malloc(ctx, state->stride), "predict_out");
		state->ref = Memento_label(fz_malloc(ctx, state->stride), "predict_ref");
		state->rp = state->out;
		state->wp = state->out;

		memset(state->ref, 0, state->stride);

		state->chain = fz_keep_stream(ctx, chain);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, state->in);
		fz_free(ctx, state->out);
		fz_free(ctx, state);
		fz_rethrow(ctx);
	}

	return fz_new_stream(ctx, state, next_predict, close_predict);
}







mupdf-1.21.1-source/source/fitz/filter-sgi.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <math.h>
#include <string.h>

/* Table stolen from LibTiff */
#define UV_SQSIZ	0.003500f
#define UV_NDIVS	16289
#define UV_VSTART	0.016940f
#define UV_NVS		163
#define U_NEU		0.210526316f
#define V_NEU		0.473684211f
#define UVSCALE		410
static struct {
	float	ustart;
	short	nus, ncum;
}	uv_row[UV_NVS] = {
	{ 0.247663f,	4,	0 },
	{ 0.243779f,	6,	4 },
	{ 0.241684f,	7,	10 },
	{ 0.237874f,	9,	17 },
	{ 0.235906f,	10,	26 },
	{ 0.232153f,	12,	36 },
	{ 0.228352f,	14,	48 },
	{ 0.226259f,	15,	62 },
	{ 0.222371f,	17,	77 },
	{ 0.220410f,	18,	94 },
	{ 0.214710f,	21,	112 },
	{ 0.212714f,	22,	133 },
	{ 0.210721f,	23,	155 },
	{ 0.204976f,	26,	178 },
	{ 0.202986f,	27,	204 },
	{ 0.199245f,	29,	231 },
	{ 0.195525f,	31,	260 },
	{ 0.193560f,	32,	291 },
	{ 0.189878f,	34,	323 },
	{ 0.186216f,	36,	357 },
	{ 0.186216f,	36,	393 },
	{ 0.182592f,	38,	429 },
	{ 0.179003f,	40,	467 },
	{ 0.175466f,	42,	507 },
	{ 0.172001f,	44,	549 },
	{ 0.172001f,	44,	593 },
	{ 0.168612f,	46,	637 },
	{ 0.168612f,	46,	683 },
	{ 0.163575f,	49,	729 },
	{ 0.158642f,	52,	778 },
	{ 0.158642f,	52,	830 },
	{ 0.158642f,	52,	882 },
	{ 0.153815f,	55,	934 },
	{ 0.153815f,	55,	989 },
	{ 0.149097f,	58,	1044 },
	{ 0.149097f,	58,	1102 },
	{ 0.142746f,	62,	1160 },
	{ 0.142746f,	62,	1222 },
	{ 0.142746f,	62,	1284 },
	{ 0.138270f,	65,	1346 },
	{ 0.138270f,	65,	1411 },
	{ 0.138270f,	65,	1476 },
	{ 0.132166f,	69,	1541 },
	{ 0.132166f,	69,	1610 },
	{ 0.126204f,	73,	1679 },
	{ 0.126204f,	73,	1752 },
	{ 0.126204f,	73,	1825 },
	{ 0.120381f,	77,	1898 },
	{ 0.120381f,	77,	1975 },
	{ 0.120381f,	77,	2052 },
	{ 0.120381f,	77,	2129 },
	{ 0.112962f,	82,	2206 },
	{ 0.112962f,	82,	2288 },
	{ 0.112962f,	82,	2370 },
	{ 0.107450f,	86,	2452 },
	{ 0.107450f,	86,	2538 },
	{ 0.107450f,	86,	2624 },
	{ 0.107450f,	86,	2710 },
	{ 0.100343f,	91,	2796 },
	{ 0.100343f,	91,	2887 },
	{ 0.100343f,	91,	2978 },
	{ 0.095126f,	95,	3069 },
	{ 0.095126f,	95,	3164 },
	{ 0.095126f,	95,	3259 },
	{ 0.095126f,	95,	3354 },
	{ 0.088276f,	100,	3449 },
	{ 0.088276f,	100,	3549 },
	{ 0.088276f,	100,	3649 },
	{ 0.088276f,	100,	3749 },
	{ 0.081523f,	105,	3849 },
	{ 0.081523f,	105,	3954 },
	{ 0.081523f,	105,	4059 },
	{ 0.081523f,	105,	4164 },
	{ 0.074861f,	110,	4269 },
	{ 0.074861f,	110,	4379 },
	{ 0.074861f,	110,	4489 },
	{ 0.074861f,	110,	4599 },
	{ 0.068290f,	115,	4709 },
	{ 0.068290f,	115,	4824 },
	{ 0.068290f,	115,	4939 },
	{ 0.068290f,	115,	5054 },
	{ 0.063573f,	119,	5169 },
	{ 0.063573f,	119,	5288 },
	{ 0.063573f,	119,	5407 },
	{ 0.063573f,	119,	5526 },
	{ 0.057219f,	124,	5645 },
	{ 0.057219f,	124,	5769 },
	{ 0.057219f,	124,	5893 },
	{ 0.057219f,	124,	6017 },
	{ 0.050985f,	129,	6141 },
	{ 0.050985f,	129,	6270 },
	{ 0.050985f,	129,	6399 },
	{ 0.050985f,	129,	6528 },
	{ 0.050985f,	129,	6657 },
	{ 0.044859f,	134,	6786 },
	{ 0.044859f,	134,	6920 },
	{ 0.044859f,	134,	7054 },
	{ 0.044859f,	134,	7188 },
	{ 0.040571f,	138,	7322 },
	{ 0.040571f,	138,	7460 },
	{ 0.040571f,	138,	7598 },
	{ 0.040571f,	138,	7736 },
	{ 0.036339f,	142,	7874 },
	{ 0.036339f,	142,	8016 },
	{ 0.036339f,	142,	8158 },
	{ 0.036339f,	142,	8300 },
	{ 0.032139f,	146,	8442 },
	{ 0.032139f,	146,	8588 },
	{ 0.032139f,	146,	8734 },
	{ 0.032139f,	146,	8880 },
	{ 0.027947f,	150,	9026 },
	{ 0.027947f,	150,	9176 },
	{ 0.027947f,	150,	9326 },
	{ 0.023739f,	154,	9476 },
	{ 0.023739f,	154,	9630 },
	{ 0.023739f,	154,	9784 },
	{ 0.023739f,	154,	9938 },
	{ 0.019504f,	158,	10092 },
	{ 0.019504f,	158,	10250 },
	{ 0.019504f,	158,	10408 },
	{ 0.016976f,	161,	10566 },
	{ 0.016976f,	161,	10727 },
	{ 0.016976f,	161,	10888 },
	{ 0.016976f,	161,	11049 },
	{ 0.012639f,	165,	11210 },
	{ 0.012639f,	165,	11375 },
	{ 0.012639f,	165,	11540 },
	{ 0.009991f,	168,	11705 },
	{ 0.009991f,	168,	11873 },
	{ 0.009991f,	168,	12041 },
	{ 0.009016f,	170,	12209 },
	{ 0.009016f,	170,	12379 },
	{ 0.009016f,	170,	12549 },
	{ 0.006217f,	173,	12719 },
	{ 0.006217f,	173,	12892 },
	{ 0.005097f,	175,	13065 },
	{ 0.005097f,	175,	13240 },
	{ 0.005097f,	175,	13415 },
	{ 0.003909f,	177,	13590 },
	{ 0.003909f,	177,	13767 },
	{ 0.002340f,	177,	13944 },
	{ 0.002389f,	170,	14121 },
	{ 0.001068f,	164,	14291 },
	{ 0.001653f,	157,	14455 },
	{ 0.000717f,	150,	14612 },
	{ 0.001614f,	143,	14762 },
	{ 0.000270f,	136,	14905 },
	{ 0.000484f,	129,	15041 },
	{ 0.001103f,	123,	15170 },
	{ 0.001242f,	115,	15293 },
	{ 0.001188f,	109,	15408 },
	{ 0.001011f,	103,	15517 },
	{ 0.000709f,	97,	15620 },
	{ 0.000301f,	89,	15717 },
	{ 0.002416f,	82,	15806 },
	{ 0.003251f,	76,	15888 },
	{ 0.003246f,	69,	15964 },
	{ 0.004141f,	62,	16033 },
	{ 0.005963f,	55,	16095 },
	{ 0.008839f,	47,	16150 },
	{ 0.010490f,	40,	16197 },
	{ 0.016994f,	31,	16237 },
	{ 0.023659f,	21,	16268 },
};

/* SGI Log 16bit (greyscale) */

typedef struct
{
	fz_stream *chain;
	int run, n, c, w;
	uint16_t *temp;
} fz_sgilog16;

static inline int
sgilog16val(fz_context *ctx, uint16_t v)
{
	int Le;
	float Y;

	Le = v & 0x7fff;
	if (!Le)
		Y = 0;
	else
	{
		Y = expf(FZ_LN2/256 * (Le + .5f) - FZ_LN2*64);
		if (v & 0x8000)
			Y = -Y;
	}

	return ((Y <= 0) ? 0 : (Y >= 1) ? 255 : (int)(256*sqrtf(Y)));
}

static int
next_sgilog16(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_sgilog16 *state = stm->state;
	uint16_t *p;
	uint16_t *ep;
	uint8_t *q;
	int shift;

	(void)max;

	if (state->run < 0)
		return EOF;

	memset(state->temp, 0, state->w * sizeof(uint16_t));

	for (shift = 8; shift >= 0; shift -= 8)
	{
		p = state->temp;
		ep = p + state->w;
		while (p < ep)
		{
			if (state->n == 0)
			{
				state->run = fz_read_byte(ctx, state->chain);
				if (state->run < 0)
				{
					state->run = -1;
					fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
				}
				if (state->run < 128)
					state->n = state->run;
				else
				{
					state->n = state->run - 126;
					state->c = fz_read_byte(ctx, state->chain);
					if (state->c < 0)
					{
						state->run = -1;
						fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
					}
				}
			}

			if (state->run < 128)
			{
				while (p < ep && state->n)
				{
					int c = fz_read_byte(ctx, state->chain);
					if (c < 0)
					{
						state->run = -1;
						fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
					}
					*p++ |= c<<shift;
					state->n--;
				}
			}
			else
			{
				while (p < ep && state->n)
				{
					*p++ |= state->c<<shift;
					state->n--;
				}
			}
		}
	}

	p = state->temp;
	q = (uint8_t *)p;
	ep = p + state->w;
	while (p < ep)
	{
		*q++ = sgilog16val(ctx, *p++);
	}

	stm->rp = (uint8_t *)(state->temp);
	stm->wp = q;
	stm->pos += q - stm->rp;

	if (q == stm->rp)
		return EOF;

	return *stm->rp++;
}

static void
close_sgilog16(fz_context *ctx, void *state_)
{
	fz_sgilog16 *state = (fz_sgilog16 *)state_;
	fz_stream *chain = state->chain;

	fz_free(ctx, state->temp);
	fz_free(ctx, state);
	fz_drop_stream(ctx, chain);
}

fz_stream *
fz_open_sgilog16(fz_context *ctx, fz_stream *chain, int w)
{
	fz_sgilog16 *state = fz_malloc_struct(ctx, fz_sgilog16);

	fz_try(ctx)
	{
		state->run = 0;
		state->n = 0;
		state->c = 0;
		state->w = w;
		state->temp = Memento_label(fz_malloc(ctx, w * sizeof(uint16_t)), "sgilog16_temp");
		state->chain = fz_keep_stream(ctx, chain);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, state->temp);
		fz_free(ctx, state);
		fz_rethrow(ctx);
	}

	return fz_new_stream(ctx, state, next_sgilog16, close_sgilog16);
}

/* SGI Log 24bit (LUV) */

typedef struct
{
	fz_stream *chain;
	int err, w;
	uint8_t *temp;
} fz_sgilog24;

static int
uv_decode(float *up, float *vp, int c)	/* decode (u',v') index */
{
	int	upper, lower;
	register int	ui, vi;

	if (c < 0 || c >= UV_NDIVS)
		return (-1);
	lower = 0;				/* binary search */
	upper = UV_NVS;
	while (upper - lower > 1) {
		vi = (lower + upper) >> 1;
		ui = c - uv_row[vi].ncum;
		if (ui > 0)
			lower = vi;
		else if (ui < 0)
			upper = vi;
		else {
			lower = vi;
			break;
		}
	}
	vi = lower;
	ui = c - uv_row[vi].ncum;
	*up = uv_row[vi].ustart + (ui+.5f)*UV_SQSIZ;
	*vp = UV_VSTART + (vi+.5f)*UV_SQSIZ;
	return (0);
}

static inline int
sgilog24val(fz_context *ctx, fz_stream *chain, uint8_t *rgb)
{
	int b0, b1, b2;
	int luv, p;
	float u, v, s, x, y, X, Y, Z;
	float r, g, b;

	b0 = fz_read_byte(ctx, chain);
	if (b0 < 0)
		return b0;
	b1 = fz_read_byte(ctx, chain);
	if (b1 < 0)
		return b1;
	b2 = fz_read_byte(ctx, chain);
	if (b2 < 0)
		return b2;

	luv = (b0<<16) | (b1<<8) | b2;

	/* decode luminance */
	p = (luv>>14) & 0x3ff;
	Y = (p == 0 ? 0 : expf(FZ_LN2/64*(p+.5f) - FZ_LN2*12));
	if (Y <= 0)
	{
		X = Y = Z = 0;
	}
	else
	{
		/* decode color */
		if (uv_decode(&u, &v, luv & 0x3fff) < 0) {
			u = U_NEU; v = V_NEU;
		}
		s = 6*u - 16*v + 12;
		x = 9*u;
		y = 4*v;
		/* convert to XYZ */
		X = x/y * Y;
		Z = (s-x-y)/y * Y;
	}

	/* assume CCIR-709 primaries */
	r =  2.690f*X + -1.276f*Y + -0.414f*Z;
	g = -1.022f*X +  1.978f*Y +  0.044f*Z;
	b =  0.061f*X + -0.224f*Y +  1.163f*Z;

	/* assume 2.0 gamma for speed */
	/* could use integer sqrt approx., but this is probably faster */
	rgb[0] = (uint8_t)((r<=0) ? 0 : (r >= 1) ? 255 : (int)(256*sqrtf(r)));
	rgb[1] = (uint8_t)((g<=0) ? 0 : (g >= 1) ? 255 : (int)(256*sqrtf(g)));
	rgb[2] = (uint8_t)((b<=0) ? 0 : (b >= 1) ? 255 : (int)(256*sqrtf(b)));

	return 0;
}

static int
next_sgilog24(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_sgilog24 *state = stm->state;
	uint8_t *p;
	uint8_t *ep;

	(void)max;

	if (state->err)
		return EOF;

	memset(state->temp, 0, state->w * 3);

	p = state->temp;
	ep = p + state->w * 3;
	while (p < ep)
	{
		int c = sgilog24val(ctx, state->chain, p);
		if (c < 0)
		{
			state->err = 1;
			fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
		}
		p += 3;
	}

	stm->rp = state->temp;
	stm->wp = p;
	stm->pos += p - stm->rp;

	if (p == stm->rp)
		return EOF;

	return *stm->rp++;
}

static void
close_sgilog24(fz_context *ctx, void *state_)
{
	fz_sgilog24 *state = (fz_sgilog24 *)state_;
	fz_stream *chain = state->chain;

	fz_free(ctx, state->temp);
	fz_free(ctx, state);
	fz_drop_stream(ctx, chain);
}

fz_stream *
fz_open_sgilog24(fz_context *ctx, fz_stream *chain, int w)
{
	fz_sgilog24 *state = fz_malloc_struct(ctx, fz_sgilog24);

	fz_try(ctx)
	{
		state->err = 0;
		state->w = w;
		state->temp = Memento_label(fz_malloc(ctx, w * 3), "sgilog24_temp");
		state->chain = fz_keep_stream(ctx, chain);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, state->temp);
		fz_free(ctx, state);
		fz_rethrow(ctx);
	}

	return fz_new_stream(ctx, state, next_sgilog24, close_sgilog24);
}

/* SGI Log 32bit */

typedef struct
{
	fz_stream *chain;
	int run, n, c, w;
	uint32_t *temp;
} fz_sgilog32;

static inline void
sgilog32val(fz_context *ctx, uint32_t p, uint8_t *rgb)
{
	float r, g, b;
	float u, v, s, x, y;
	float X, Y, Z;

	if (p>>31)
	{
		X = Y = Z = 0;
	}
	else
	{
		int Le = (p>>16) & 0x7fff;
		Y = !Le ? 0 : expf(FZ_LN2/256*(Le+.5f) - FZ_LN2*64);
		/* decode color */
		u = (1.f/UVSCALE) * ((p>>8 & 0xff) + .5f);
		v = (1.f/UVSCALE) * ((p & 0xff) + .5f);
		s = 6*u - 16*v + 12;
		x = 9 * u;
		y = 4 * v;

		/* convert to XYZ */
		X = x/y * Y;
		Z = (s-x-y)/y * Y;
	}

	/* assume CCIR-709 primaries */
	r =  2.690f*X + -1.276f*Y + -0.414f*Z;
	g = -1.022f*X +  1.978f*Y +  0.044f*Z;
	b =  0.061f*X + -0.224f*Y +  1.163f*Z;

	/* assume 2.0 gamma for speed */
	/* could use integer sqrt approx., but this is probably faster */
	rgb[0] = (uint8_t)((r<=0) ? 0 : (r >= 1) ? 255 : (int)(256*sqrtf(r)));
	rgb[1] = (uint8_t)((g<=0) ? 0 : (g >= 1) ? 255 : (int)(256*sqrtf(g)));
	rgb[2] = (uint8_t)((b<=0) ? 0 : (b >= 1) ? 255 : (int)(256*sqrtf(b)));
}

static int
next_sgilog32(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_sgilog32 *state = stm->state;
	uint32_t *p;
	uint32_t *ep;
	uint8_t *q;
	int shift;

	(void)max;

	if (state->run < 0)
		return EOF;

	memset(state->temp, 0, state->w * sizeof(uint32_t));

	for (shift = 24; shift >= 0; shift -= 8)
	{
		p = state->temp;
		ep = p + state->w;
		while (p < ep)
		{
			if (state->n == 0)
			{
				state->run = fz_read_byte(ctx, state->chain);
				if (state->run < 0)
				{
					state->run = -1;
					fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
				}
				if (state->run < 128)
					state->n = state->run;
				else
				{
					state->n = state->run - 126;
					state->c = fz_read_byte(ctx, state->chain);
					if (state->c < 0)
					{
						state->run = -1;
						fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
					}
				}
			}

			if (state->run < 128)
			{
				while (p < ep && state->n)
				{
					int c = fz_read_byte(ctx, state->chain);
					if (c < 0)
					{
						state->run = -1;
						fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in run length decode");
					}
					*p++ |= c<<shift;
					state->n--;
				}
			}
			else
			{
				while (p < ep && state->n)
				{
					*p++ |= state->c<<shift;
					state->n--;
				}
			}
		}
	}

	p = state->temp;
	q = (uint8_t *)p;
	ep = p + state->w;
	while (p < ep)
	{
		sgilog32val(ctx, *p++, q);
		q += 3;
	}

	stm->rp = (uint8_t *)(state->temp);
	stm->wp = q;
	stm->pos += q - stm->rp;

	if (q == stm->rp)
		return EOF;

	return *stm->rp++;
}

static void
close_sgilog32(fz_context *ctx, void *state_)
{
	fz_sgilog32 *state = (fz_sgilog32 *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state->temp);
	fz_free(ctx, state);
}

fz_stream *
fz_open_sgilog32(fz_context *ctx, fz_stream *chain, int w)
{
	fz_sgilog32 *state = fz_malloc_struct(ctx, fz_sgilog32);
	fz_try(ctx)
	{
		state->run = 0;
		state->n = 0;
		state->c = 0;
		state->w = w;
		state->temp = Memento_label(fz_malloc(ctx, w * sizeof(uint32_t)), "sgilog32_temp");
		state->chain = fz_keep_stream(ctx, chain);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, state->temp);
		fz_free(ctx, state);
		fz_rethrow(ctx);
	}
	return fz_new_stream(ctx, state, next_sgilog32, close_sgilog32);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

/* 4bit greyscale Thunderscan decoding */

typedef struct
{
	fz_stream *chain;
	int lastpixel;
	int run;
	int pixel;

	int len;
	unsigned char *buffer;
} fz_thunder;

static int
next_thunder(fz_context *ctx, fz_stream *stm, size_t max)
{
	fz_thunder *state = stm->state;
	unsigned char *p = state->buffer;
	unsigned char *ep;
	int c, v, i, pixels, index;

	if (max > (size_t)state->len)
		max = (size_t)state->len;

	ep = p + max;

	c = 0;
	while (p < ep && c >= 0)
	{
		pixels = 0;
		v = 0;

		while (pixels < 2)
		{
			if (state->run > 0)
			{
				v <<= 4;
				v |= state->pixel & 0xf;
				state->pixel >>= 4;
				state->run--;
				pixels++;

				if (state->run > 2)
					state->pixel |= ((state->pixel >> 4) & 0xf) << 8;
			}
			else
			{
				c = fz_read_byte(ctx, state->chain);
				if (c < 0)
					break;

				switch ((c >> 6) & 0x3)
				{
				case 0x0: /* run of pixels identical to last pixel */
					state->run = c;
					state->pixel = (state->lastpixel << 8) | (state->lastpixel << 4) | (state->lastpixel << 0);
					break;

				case 0x1: /* three pixels with 2bit deltas to last pixel */
					for (i = 0; i < 3; i++)
					{
						static const int deltas[] = { 0, 1, 0, -1 };
						index = (c >> (4 - i * 2)) & 0x3;
						if (index == 2)
							continue;

						state->lastpixel = (state->lastpixel + deltas[index]) & 0xf;
						state->pixel <<= 4;
						state->pixel |= state->lastpixel;
						state->run++;
					}
					break;

				case 0x2: /* two pixels with 3bit deltas to last pixel */
					for (i = 0; i < 2; i++)
					{
						static const int deltas[] = { 0, 1, 2, 3, 0, -3, -2, -1 };
						index = (c >> (3 - i * 3)) & 0x7;
						if (index == 4)
							continue;

						state->lastpixel = (state->lastpixel + deltas[index]) & 0xf;
						state->pixel <<= 4;
						state->pixel |= state->lastpixel;
						state->run++;
					}
					break;

				case 0x3: /* a single raw 4bit pixel */
					state->run = 1;
					state->pixel = c & 0xf;
					state->lastpixel = state->pixel & 0xf;
					break;
				}
			}
		}

		if (pixels)
			*p++ = v;
	}

	stm->rp = state->buffer;
	stm->wp = p;
	stm->pos += p - state->buffer;

	if (stm->rp != p)
		return *stm->rp++;
	return EOF;
}

static void
close_thunder(fz_context *ctx, void *state_)
{
	fz_thunder *state = (fz_thunder *)state_;
	fz_drop_stream(ctx, state->chain);
	fz_free(ctx, state->buffer);
	fz_free(ctx, state);
}

fz_stream *
fz_open_thunder(fz_context *ctx, fz_stream *chain, int w)
{
	fz_thunder *state = fz_malloc_struct(ctx, fz_thunder);
	fz_try(ctx)
	{
		state->run = 0;
		state->pixel = 0;
		state->lastpixel = 0;
		state->len = w / 2;
		state->buffer = Memento_label(fz_malloc(ctx, state->len), "thunder_buffer");
		state->chain = fz_keep_stream(ctx, chain);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, state);
		fz_rethrow(ctx);
	}
	return fz_new_stream(ctx, state, next_thunder, close_thunder);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
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//
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// terms of the GNU Affero General Public License as published by the Free
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// any later version.
//
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// details.
//
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//
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#ifndef TOFU_BASE14
FONT(urw,	NimbusMonoPS_Regular_cff,	"Courier",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(urw,	NimbusMonoPS_Regular_cff,	"Nimbus Mono",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
FONT(urw,	NimbusMonoPS_Italic_cff,	"Courier",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	ITALIC)
ALIAS(urw,	NimbusMonoPS_Italic_cff,	"Nimbus Mono",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	ITALIC)
FONT(urw,	NimbusMonoPS_Bold_cff,		"Courier",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD)
ALIAS(urw,	NimbusMonoPS_Bold_cff,		"Nimbus Mono",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD)
FONT(urw,	NimbusMonoPS_BoldItalic_cff,	"Courier",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD|ITALIC)
ALIAS(urw,	NimbusMonoPS_BoldItalic_cff,	"Nimbus Mono",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD|ITALIC)

FONT(urw,	NimbusSans_Regular_cff,		"Helvetica",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(urw,	NimbusSans_Regular_cff,		"Arial",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(urw,	NimbusSans_Regular_cff,		"Nimbus Sans",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)

FONT(urw,	NimbusSans_Italic_cff,		"Helvetica",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	ITALIC)
ALIAS(urw,	NimbusSans_Italic_cff,		"Arial",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	ITALIC)
ALIAS(urw,	NimbusSans_Italic_cff,		"Nimbus Sans",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	ITALIC)

FONT(urw,	NimbusSans_Bold_cff,		"Helvetica",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD)
ALIAS(urw,	NimbusSans_Bold_cff,		"Arial",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD)
ALIAS(urw,	NimbusSans_Bold_cff,		"Nimbus Sans",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD)

FONT(urw,	NimbusSans_BoldItalic_cff,	"Helvetica",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD|ITALIC)
ALIAS(urw,	NimbusSans_BoldItalic_cff,	"Arial",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD|ITALIC)
ALIAS(urw,	NimbusSans_BoldItalic_cff,	"Nimbus Sans",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD|ITALIC)

FONT(urw,	NimbusRoman_Regular_cff,	"Times",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(urw,	NimbusRoman_Regular_cff,	"Times New Roman",	ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(urw,	NimbusRoman_Regular_cff,	"Nimbus Roman",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)

FONT(urw,	NimbusRoman_Italic_cff,		"Times",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	ITALIC)
ALIAS(urw,	NimbusRoman_Italic_cff,		"Times Roman",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	ITALIC)
ALIAS(urw,	NimbusRoman_Italic_cff,		"Times New Roman",	ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	ITALIC)
ALIAS(urw,	NimbusRoman_Italic_cff,		"Nimbus Roman",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	ITALIC)

FONT(urw,	NimbusRoman_Bold_cff,		"Times",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD)
ALIAS(urw,	NimbusRoman_Bold_cff,		"Times Roman",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD)
ALIAS(urw,	NimbusRoman_Bold_cff,		"Times New Roman",	ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD)
ALIAS(urw,	NimbusRoman_Bold_cff,		"Nimbus Roman",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD)

FONT(urw,	NimbusRoman_BoldItalic_cff,	"Times",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD|ITALIC)
ALIAS(urw,	NimbusRoman_BoldItalic_cff,	"Times Roman",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD|ITALIC)
ALIAS(urw,	NimbusRoman_BoldItalic_cff,	"Times New Roman",	ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD|ITALIC)
ALIAS(urw,	NimbusRoman_BoldItalic_cff,	"Nimbus Roman",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD|ITALIC)

FONT(urw,	StandardSymbolsPS_cff,		"Symbol",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(urw,	StandardSymbolsPS_cff,		"Standard Symbols PS",	ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)

FONT(urw,	Dingbats_cff,			"ZapfDingbats",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(urw,	Dingbats_cff,			"Dingbats",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
#endif

#ifndef TOFU_SIL
FONT(sil,	CharisSIL_cff,			"Charis SIL",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
FONT(sil,	CharisSIL_Italic_cff,		"Charis SIL",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	ITALIC)
FONT(sil,	CharisSIL_Bold_cff,		"Charis SIL",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD)
FONT(sil,	CharisSIL_BoldItalic_cff,	"Charis SIL",		ANY_SCRIPT,	FZ_LANG_UNSET,	NO_SUBFONT,	BOLD|ITALIC)
#endif

#ifndef TOFU_NOTO
FONT(noto,	NotoSerif_Regular_otf,	"Noto Serif",	UCDN_SCRIPT_LATIN,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(noto,	NotoSerif_Regular_otf,	"Noto Serif",	UCDN_SCRIPT_GREEK,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(noto,	NotoSerif_Regular_otf,	"Noto Serif",	UCDN_SCRIPT_CYRILLIC,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(noto,	NotoSerif_Regular_otf,	"Noto Serif",	UCDN_SCRIPT_COMMON,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(noto,	NotoSerif_Regular_otf,	"Noto Serif",	UCDN_SCRIPT_INHERITED,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(noto,	NotoSerif_Regular_otf,	"Noto Serif",	UCDN_SCRIPT_UNKNOWN,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)

FONT(noto,	NotoNastaliqUrdu_Regular_otf,	"Noto Nastaliq Urdu",	UCDN_SCRIPT_ARABIC,	FZ_LANG_ur,	NO_SUBFONT,	REGULAR)
ALIAS(noto,	NotoNastaliqUrdu_Regular_otf,	"Noto Nastaliq Urdu",	UCDN_SCRIPT_ARABIC,	FZ_LANG_urd,	NO_SUBFONT,	REGULAR)
FONT(noto,	NotoNaskhArabic_Regular_otf,	"Noto Nastaliq Urdu",	UCDN_SCRIPT_ARABIC,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)

#define DEFNOTO(symbol,name,script) FONT(noto, symbol, name, script, FZ_LANG_UNSET, NO_SUBFONT, REGULAR)

DEFNOTO(NotoSansAdlam_Regular_otf,			"Noto Sans Adlam",			UCDN_SCRIPT_ADLAM)
DEFNOTO(NotoSerifAhom_Regular_otf,			"Noto Serif Ahom",			UCDN_SCRIPT_AHOM)
DEFNOTO(NotoSansAnatolianHieroglyphs_Regular_otf,	"Noto Sans Anatolian Hieroglyphs",	UCDN_SCRIPT_ANATOLIAN_HIEROGLYPHS)
DEFNOTO(NotoSerifArmenian_Regular_otf,			"Noto Serif Armenian",			UCDN_SCRIPT_ARMENIAN)
DEFNOTO(NotoSansAvestan_Regular_otf,			"Noto Sans Avestan",			UCDN_SCRIPT_AVESTAN)
DEFNOTO(NotoSerifBalinese_Regular_otf,			"Noto Serif Balinese",			UCDN_SCRIPT_BALINESE)
DEFNOTO(NotoSansBamum_Regular_otf,			"Noto Sans Bamum",			UCDN_SCRIPT_BAMUM)
DEFNOTO(NotoSansBassaVah_Regular_otf,			"Noto Sans Bassa Vah",			UCDN_SCRIPT_BASSA_VAH)
DEFNOTO(NotoSansBatak_Regular_otf,			"Noto Sans Batak",			UCDN_SCRIPT_BATAK)
DEFNOTO(NotoSerifBengali_Regular_otf,			"Noto Serif Bengali",			UCDN_SCRIPT_BENGALI)
DEFNOTO(NotoSansBhaiksuki_Regular_otf,			"Noto Sans Bhaiksuki",			UCDN_SCRIPT_BHAIKSUKI)
DEFNOTO(NotoSansBrahmi_Regular_otf,			"Noto Sans Brahmi",			UCDN_SCRIPT_BRAHMI)
DEFNOTO(NotoSansBuginese_Regular_otf,			"Noto Sans Buginese",			UCDN_SCRIPT_BUGINESE)
DEFNOTO(NotoSansBuhid_Regular_otf,			"Noto Sans Buhid",			UCDN_SCRIPT_BUHID)
DEFNOTO(NotoSansCanadianAboriginal_Regular_otf,		"Noto Sans Canadian Aboriginal",	UCDN_SCRIPT_CANADIAN_ABORIGINAL)
DEFNOTO(NotoSansCarian_Regular_otf,			"Noto Sans Carian",			UCDN_SCRIPT_CARIAN)
DEFNOTO(NotoSansCaucasianAlbanian_Regular_otf,		"Noto Sans Caucasian Albanian",		UCDN_SCRIPT_CAUCASIAN_ALBANIAN)
DEFNOTO(NotoSansChakma_Regular_otf,			"Noto Sans Chakma",			UCDN_SCRIPT_CHAKMA)
DEFNOTO(NotoSansCham_Regular_otf,			"Noto Sans Cham",			UCDN_SCRIPT_CHAM)
DEFNOTO(NotoSansCherokee_Regular_otf,			"Noto Sans Cherokee",			UCDN_SCRIPT_CHEROKEE)
DEFNOTO(NotoSansCoptic_Regular_otf,			"Noto Sans Coptic",			UCDN_SCRIPT_COPTIC)
DEFNOTO(NotoSansCuneiform_Regular_otf,			"Noto Sans Cuneiform",			UCDN_SCRIPT_CUNEIFORM)
DEFNOTO(NotoSansCypriot_Regular_otf,			"Noto Sans Cypriot",			UCDN_SCRIPT_CYPRIOT)
DEFNOTO(NotoSansDeseret_Regular_otf,			"Noto Sans Deseret",			UCDN_SCRIPT_DESERET)
DEFNOTO(NotoSerifDevanagari_Regular_otf,		"Noto Serif Devanagari",		UCDN_SCRIPT_DEVANAGARI)
DEFNOTO(NotoSerifDogra_Regular_otf,			"Noto Serif Dogra",			UCDN_SCRIPT_DOGRA)
DEFNOTO(NotoSansDuployan_Regular_otf,			"Noto Sans Duployan",			UCDN_SCRIPT_DUPLOYAN)
DEFNOTO(NotoSansEgyptianHieroglyphs_Regular_otf,	"Noto Sans Egyptian Hieroglyphs",	UCDN_SCRIPT_EGYPTIAN_HIEROGLYPHS)
DEFNOTO(NotoSansElbasan_Regular_otf,			"Noto Sans Elbasan",			UCDN_SCRIPT_ELBASAN)
DEFNOTO(NotoSansElymaic_Regular_otf,			"Noto Sans Elymaic",			UCDN_SCRIPT_ELYMAIC)
DEFNOTO(NotoSerifEthiopic_Regular_otf,			"Noto Serif Ethiopic",			UCDN_SCRIPT_ETHIOPIC)
DEFNOTO(NotoSerifGeorgian_Regular_otf,			"Noto Serif Georgian",			UCDN_SCRIPT_GEORGIAN)
DEFNOTO(NotoSansGlagolitic_Regular_otf,			"Noto Sans Glagolitic",			UCDN_SCRIPT_GLAGOLITIC)
DEFNOTO(NotoSansGothic_Regular_otf,			"Noto Sans Gothic",			UCDN_SCRIPT_GOTHIC)
DEFNOTO(NotoSerifGrantha_Regular_otf,			"Noto Serif Grantha",			UCDN_SCRIPT_GRANTHA)
DEFNOTO(NotoSerifGujarati_Regular_otf,			"Noto Serif Gujarati",			UCDN_SCRIPT_GUJARATI)
DEFNOTO(NotoSansGunjalaGondi_Regular_otf,		"Noto Sans Gunjala Gondi",		UCDN_SCRIPT_GUNJALA_GONDI)
DEFNOTO(NotoSerifGurmukhi_Regular_otf,			"Noto Serif Gurmukhi",			UCDN_SCRIPT_GURMUKHI)
DEFNOTO(NotoSansHanifiRohingya_Regular_otf,		"Noto Sans Hanifi Rohingya",		UCDN_SCRIPT_HANIFI_ROHINGYA)
DEFNOTO(NotoSansHanunoo_Regular_otf,			"Noto Sans Hanunoo",			UCDN_SCRIPT_HANUNOO)
DEFNOTO(NotoSansHatran_Regular_otf,			"Noto Sans Hatran",			UCDN_SCRIPT_HATRAN)
DEFNOTO(NotoSerifHebrew_Regular_otf,			"Noto Serif Hebrew",			UCDN_SCRIPT_HEBREW)
DEFNOTO(NotoSansImperialAramaic_Regular_otf,		"Noto Sans Imperial Aramaic",		UCDN_SCRIPT_IMPERIAL_ARAMAIC)
DEFNOTO(NotoSansInscriptionalPahlavi_Regular_otf,	"Noto Sans Inscriptional Pahlavi",	UCDN_SCRIPT_INSCRIPTIONAL_PAHLAVI)
DEFNOTO(NotoSansInscriptionalParthian_Regular_otf,	"Noto Sans Inscriptional Parthian",	UCDN_SCRIPT_INSCRIPTIONAL_PARTHIAN)
DEFNOTO(NotoSansJavanese_Regular_otf,			"Noto Sans Javanese",			UCDN_SCRIPT_JAVANESE)
DEFNOTO(NotoSansKaithi_Regular_otf,			"Noto Sans Kaithi",			UCDN_SCRIPT_KAITHI)
DEFNOTO(NotoSerifKannada_Regular_otf,			"Noto Serif Kannada",			UCDN_SCRIPT_KANNADA)
DEFNOTO(NotoSansKayahLi_Regular_otf,			"Noto Sans Kayah Li",			UCDN_SCRIPT_KAYAH_LI)
DEFNOTO(NotoSansKharoshthi_Regular_otf,			"Noto Sans Kharoshthi",			UCDN_SCRIPT_KHAROSHTHI)
DEFNOTO(NotoSerifKhmer_Regular_otf,			"Noto Serif Khmer",			UCDN_SCRIPT_KHMER)
DEFNOTO(NotoSerifKhojki_Regular_otf,			"Noto Serif Khojki",			UCDN_SCRIPT_KHOJKI)
DEFNOTO(NotoSansKhudawadi_Regular_otf,			"Noto Sans Khudawadi",			UCDN_SCRIPT_KHUDAWADI)
DEFNOTO(NotoSerifLao_Regular_otf,			"Noto Serif Lao",			UCDN_SCRIPT_LAO)
DEFNOTO(NotoSansLepcha_Regular_otf,			"Noto Sans Lepcha",			UCDN_SCRIPT_LEPCHA)
DEFNOTO(NotoSansLimbu_Regular_otf,			"Noto Sans Limbu",			UCDN_SCRIPT_LIMBU)
DEFNOTO(NotoSansLinearA_Regular_otf,			"Noto Sans LinearA",			UCDN_SCRIPT_LINEAR_A)
DEFNOTO(NotoSansLinearB_Regular_otf,			"Noto Sans LinearB",			UCDN_SCRIPT_LINEAR_B)
DEFNOTO(NotoSansLisu_Regular_otf,			"Noto Sans Lisu",			UCDN_SCRIPT_LISU)
DEFNOTO(NotoSansLycian_Regular_otf,			"Noto Sans Lycian",			UCDN_SCRIPT_LYCIAN)
DEFNOTO(NotoSansLydian_Regular_otf,			"Noto Sans Lydian",			UCDN_SCRIPT_LYDIAN)
DEFNOTO(NotoSansMahajani_Regular_otf,			"Noto Sans Mahajani",			UCDN_SCRIPT_MAHAJANI)
DEFNOTO(NotoSerifMalayalam_Regular_otf,			"Noto Serif Malayalam",			UCDN_SCRIPT_MALAYALAM)
DEFNOTO(NotoSansMandaic_Regular_otf,			"Noto Sans Mandaic",			UCDN_SCRIPT_MANDAIC)
DEFNOTO(NotoSansManichaean_Regular_otf,			"Noto Sans Manichaean",			UCDN_SCRIPT_MANICHAEAN)
DEFNOTO(NotoSansMarchen_Regular_otf,			"Noto Sans Marchen",			UCDN_SCRIPT_MARCHEN)
DEFNOTO(NotoSansMasaramGondi_Regular_otf,		"Noto Sans Masaram Gondi",		UCDN_SCRIPT_MASARAM_GONDI)
DEFNOTO(NotoSansMedefaidrin_Regular_otf,		"Noto Sans Medefaidrin",		UCDN_SCRIPT_MEDEFAIDRIN)
DEFNOTO(NotoSansMeeteiMayek_Regular_otf,		"Noto Sans MeeteiMayek",		UCDN_SCRIPT_MEETEI_MAYEK)
DEFNOTO(NotoSansMendeKikakui_Regular_otf,		"Noto Sans MendeKikakui",		UCDN_SCRIPT_MENDE_KIKAKUI)
DEFNOTO(NotoSansMeroitic_Regular_otf,			"Noto Sans Meroitic",			UCDN_SCRIPT_MEROITIC_CURSIVE)
DEFNOTO(NotoSansMeroitic_Regular_otf,			"Noto Sans Meroitic",			UCDN_SCRIPT_MEROITIC_HIEROGLYPHS)
DEFNOTO(NotoSansMiao_Regular_otf,			"Noto Sans Miao",			UCDN_SCRIPT_MIAO)
DEFNOTO(NotoSansModi_Regular_otf,			"Noto Sans Modi",			UCDN_SCRIPT_MODI)
DEFNOTO(NotoSansMongolian_Regular_otf,			"Noto Sans Mongolian",			UCDN_SCRIPT_MONGOLIAN)
DEFNOTO(NotoSansMro_Regular_otf,			"Noto Sans Mro",			UCDN_SCRIPT_MRO)
DEFNOTO(NotoSansMultani_Regular_otf,			"Noto Sans Multani",			UCDN_SCRIPT_MULTANI)
DEFNOTO(NotoSerifMyanmar_Regular_otf,			"Noto Serif Myanmar",			UCDN_SCRIPT_MYANMAR)
DEFNOTO(NotoSansNabataean_Regular_otf,			"Noto Sans Nabataean",			UCDN_SCRIPT_NABATAEAN)
DEFNOTO(NotoSansNewa_Regular_otf,			"Noto Sans Newa",			UCDN_SCRIPT_NEWA)
DEFNOTO(NotoSansNewTaiLue_Regular_otf,			"Noto Sans New Tai Lue",		UCDN_SCRIPT_NEW_TAI_LUE)
DEFNOTO(NotoSansNKo_Regular_otf,			"Noto Sans N Ko",			UCDN_SCRIPT_NKO)
DEFNOTO(NotoSansNushu_Regular_otf,			"Noto Sans Nushu",			UCDN_SCRIPT_NUSHU)
DEFNOTO(NotoSerifNyiakengPuachueHmong_Regular_otf,	"Noto Serif Nyiakeng Puachue Hmong",	UCDN_SCRIPT_NYIAKENG_PUACHUE_HMONG)
DEFNOTO(NotoSansOgham_Regular_otf,			"Noto Sans Ogham",			UCDN_SCRIPT_OGHAM)
DEFNOTO(NotoSansOldHungarian_Regular_otf,		"Noto Sans Old Hungarian",		UCDN_SCRIPT_OLD_HUNGARIAN)
DEFNOTO(NotoSansOldItalic_Regular_otf,			"Noto Sans Old Italic",			UCDN_SCRIPT_OLD_ITALIC)
DEFNOTO(NotoSansOldNorthArabian_Regular_otf,		"Noto Sans Old North Arabian",		UCDN_SCRIPT_OLD_NORTH_ARABIAN)
DEFNOTO(NotoSansOldPermic_Regular_otf,			"Noto Sans Old Permic",			UCDN_SCRIPT_OLD_PERMIC)
DEFNOTO(NotoSansOldPersian_Regular_otf,			"Noto Sans Old Persian",		UCDN_SCRIPT_OLD_PERSIAN)
DEFNOTO(NotoSansOldSogdian_Regular_otf,			"Noto Sans Old Sogdian",		UCDN_SCRIPT_OLD_SOGDIAN)
DEFNOTO(NotoSansOldSouthArabian_Regular_otf,		"Noto Sans Old South Arabian",		UCDN_SCRIPT_OLD_SOUTH_ARABIAN)
DEFNOTO(NotoSansOldTurkic_Regular_otf,			"Noto Sans Old Turkic",			UCDN_SCRIPT_OLD_TURKIC)
DEFNOTO(NotoSansOlChiki_Regular_otf,			"Noto Sans Ol Chiki",			UCDN_SCRIPT_OL_CHIKI)
DEFNOTO(NotoSansOriya_Regular_otf,			"Noto Sans Oriya",			UCDN_SCRIPT_ORIYA)
DEFNOTO(NotoSansOsage_Regular_otf,			"Noto Sans Osage",			UCDN_SCRIPT_OSAGE)
DEFNOTO(NotoSansOsmanya_Regular_otf,			"Noto Sans Osmanya",			UCDN_SCRIPT_OSMANYA)
DEFNOTO(NotoSansPahawhHmong_Regular_otf,		"Noto Sans Pahawh Hmong",		UCDN_SCRIPT_PAHAWH_HMONG)
DEFNOTO(NotoSansPalmyrene_Regular_otf,			"Noto Sans Palmyrene",			UCDN_SCRIPT_PALMYRENE)
DEFNOTO(NotoSansPauCinHau_Regular_otf,			"Noto Sans Pau Cin Hau",		UCDN_SCRIPT_PAU_CIN_HAU)
DEFNOTO(NotoSansPhagsPa_Regular_otf,			"Noto Sans Phags Pa",			UCDN_SCRIPT_PHAGS_PA)
DEFNOTO(NotoSansPhoenician_Regular_otf,			"Noto Sans Phoenician",			UCDN_SCRIPT_PHOENICIAN)
DEFNOTO(NotoSansPsalterPahlavi_Regular_otf,		"Noto Sans PsalterPahlavi",		UCDN_SCRIPT_PSALTER_PAHLAVI)
DEFNOTO(NotoSansRejang_Regular_otf,			"Noto Sans Rejang",			UCDN_SCRIPT_REJANG)
DEFNOTO(NotoSansRunic_Regular_otf,			"Noto Sans Runic",			UCDN_SCRIPT_RUNIC)
DEFNOTO(NotoSansSamaritan_Regular_otf,			"Noto Sans Samaritan",			UCDN_SCRIPT_SAMARITAN)
DEFNOTO(NotoSansSaurashtra_Regular_otf,			"Noto Sans Saurashtra",			UCDN_SCRIPT_SAURASHTRA)
DEFNOTO(NotoSansSharada_Regular_otf,			"Noto Sans Sharada",			UCDN_SCRIPT_SHARADA)
DEFNOTO(NotoSansShavian_Regular_otf,			"Noto Sans Shavian",			UCDN_SCRIPT_SHAVIAN)
DEFNOTO(NotoSansSiddham_Regular_otf,			"Noto Sans Siddham",			UCDN_SCRIPT_SIDDHAM)
DEFNOTO(NotoSerifSinhala_Regular_otf,			"Noto Serif Sinhala",			UCDN_SCRIPT_SINHALA)
DEFNOTO(NotoSansSogdian_Regular_otf,			"Noto Sans Sogdian",			UCDN_SCRIPT_SOGDIAN)
DEFNOTO(NotoSansSoraSompeng_Regular_otf,		"Noto Sans SoraSompeng",		UCDN_SCRIPT_SORA_SOMPENG)
DEFNOTO(NotoSansSoyombo_Regular_otf,			"Noto Sans Soyombo",			UCDN_SCRIPT_SOYOMBO)
DEFNOTO(NotoSansSundanese_Regular_otf,			"Noto Sans Sundanese",			UCDN_SCRIPT_SUNDANESE)
DEFNOTO(NotoSansSylotiNagri_Regular_otf,		"Noto Sans Syloti Nagri",		UCDN_SCRIPT_SYLOTI_NAGRI)
DEFNOTO(NotoSansSyriac_Regular_otf,			"Noto Sans Syriac",			UCDN_SCRIPT_SYRIAC)
DEFNOTO(NotoSansTagalog_Regular_otf,			"Noto Sans Tagalog",			UCDN_SCRIPT_TAGALOG)
DEFNOTO(NotoSansTagbanwa_Regular_otf,			"Noto Sans Tagbanwa",			UCDN_SCRIPT_TAGBANWA)
DEFNOTO(NotoSansTaiLe_Regular_otf,			"Noto Sans TaiLe",			UCDN_SCRIPT_TAI_LE)
DEFNOTO(NotoSansTaiTham_Regular_otf,			"Noto Sans Tai Tham",			UCDN_SCRIPT_TAI_THAM)
DEFNOTO(NotoSansTaiViet_Regular_otf,			"Noto Sans Tai Viet",			UCDN_SCRIPT_TAI_VIET)
DEFNOTO(NotoSansTakri_Regular_otf,			"Noto Sans Takri",			UCDN_SCRIPT_TAKRI)
DEFNOTO(NotoSerifTamil_Regular_otf,			"Noto Serif Tamil",			UCDN_SCRIPT_TAMIL)
DEFNOTO(NotoSerifTelugu_Regular_otf,			"Noto Serif Telugu",			UCDN_SCRIPT_TELUGU)
DEFNOTO(NotoSansThaana_Regular_otf,			"Noto Sans Thaana",			UCDN_SCRIPT_THAANA)
DEFNOTO(NotoSerifThai_Regular_otf,			"Noto Serif Thai",			UCDN_SCRIPT_THAI)
DEFNOTO(NotoSerifTibetan_Regular_otf,			"Noto Serif Tibetan",			UCDN_SCRIPT_TIBETAN)
DEFNOTO(NotoSansTifinagh_Regular_otf,			"Noto Sans Tifinagh",			UCDN_SCRIPT_TIFINAGH)
DEFNOTO(NotoSansTirhuta_Regular_otf,			"Noto Sans Tirhuta",			UCDN_SCRIPT_TIRHUTA)
DEFNOTO(NotoSansUgaritic_Regular_otf,			"Noto Sans Ugaritic",			UCDN_SCRIPT_UGARITIC)
DEFNOTO(NotoSansVai_Regular_otf,			"Noto Sans Vai",			UCDN_SCRIPT_VAI)
DEFNOTO(NotoSansWancho_Regular_otf,			"Noto Sans Wancho",			UCDN_SCRIPT_WANCHO)
DEFNOTO(NotoSansWarangCiti_Regular_otf,			"Noto Sans Warang Citi",		UCDN_SCRIPT_WARANG_CITI)
DEFNOTO(NotoSerifYezidi_Regular_otf,			"Noto Serif Yezidi",			UCDN_SCRIPT_YEZIDI)
DEFNOTO(NotoSansYi_Regular_otf,				"Noto Sans Yi",				UCDN_SCRIPT_YI)
DEFNOTO(NotoSansZanabazarSquare_Regular_otf,		"Noto Sans Zanabazar Square",		UCDN_SCRIPT_ZANABAZAR_SQUARE)

#if NOTO_TANGUT
DEFNOTO(NotoSerifTangut_Regular_otf,			"Noto Serif Tangut",			UCDN_SCRIPT_TANGUT)
#endif

#undef DEFNOTO

#define DEFNOTO(symbol, name, script) EMPTY(script)

DEFNOTO(NotoSansChorasmian_Regular_otf,			"Noto Sans Chorasmian",			UCDN_SCRIPT_CHORASMIAN)
DEFNOTO(NotoSansCyproMinoan_Regular_otf,		"Noto Sans Cypro Minoan",		UCDN_SCRIPT_CYPRO_MINOAN)
DEFNOTO(NotoSansDivesAkuru_Regular_otf,			"Noto Sans Dives Akuru",		UCDN_SCRIPT_DIVES_AKURU)
DEFNOTO(NotoSansKhitanSmallScript_Regular_otf,		"Noto Sans Khitan Small Script",	UCDN_SCRIPT_KHITAN_SMALL_SCRIPT)
DEFNOTO(NotoSansMakasar_Regular_otf,			"Noto Sans Makasar",			UCDN_SCRIPT_MAKASAR)
DEFNOTO(NotoSansNandinagari_Regular_otf,		"Noto Sans Nandinagari",		UCDN_SCRIPT_NANDINAGARI)
DEFNOTO(NotoSansOldUyghur_Regular_otf,			"Noto Sans Old Uyghur",			UCDN_SCRIPT_OLD_UYGHUR)
DEFNOTO(NotoSansToto_Regular_otf,			"Noto Sans Toto",			UCDN_SCRIPT_TOTO)
DEFNOTO(NotoSansVithkuqi_Regular_otf,			"Noto Sans Vithukqi",			UCDN_SCRIPT_VITHKUQI)
DEFNOTO(NotoSansSignwriting_Regular_otf,		"Noto Sans Signwriting",		UCDN_SCRIPT_SIGNWRITING)
DEFNOTO(NotoSansTangsa_Regular_otf,			"Noto Sans Tangsa",			UCDN_SCRIPT_TANGSA)

#undef DEFNOTO

#ifndef TOFU_SYMBOL
FONT(noto,	NotoSansMath_Regular_otf,	"Noto Sans Math",	MUPDF_SCRIPT_MATH,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
FONT(noto,	NotoMusic_Regular_otf,		"Noto Music",		MUPDF_SCRIPT_MUSIC,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
FONT(noto,	NotoSansSymbols_Regular_otf,	"Noto Sans Symbols",	MUPDF_SCRIPT_SYMBOLS,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
ALIAS(noto,	NotoSansSymbols_Regular_otf,	"Noto Sans Symbols",	UCDN_SCRIPT_BRAILLE,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
FONT(noto,	NotoSansSymbols2_Regular_otf,	"Noto Sans Symbols2",	MUPDF_SCRIPT_SYMBOLS2,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
FONT(noto,	NotoEmoji_Regular_ttf,		"Noto Emoji",		MUPDF_SCRIPT_EMOJI,	FZ_LANG_UNSET,	NO_SUBFONT,	REGULAR)
#endif

#endif /* TOFU_NOTO */

#ifndef TOFU_CJK
#ifndef TOFU_CJK_EXT
#ifndef TOFU_CJK_LANG

FONT(han,	SourceHanSerif_Regular_ttc,	"Source Han Serif",		UCDN_SCRIPT_HAN,	FZ_LANG_ja,		0,	REGULAR)
ALIAS(han,	SourceHanSerif_Regular_ttc,	"Source Han Serif",		UCDN_SCRIPT_HIRAGANA,	FZ_LANG_UNSET,		0,	REGULAR)
ALIAS(han,	SourceHanSerif_Regular_ttc,	"Source Han Serif",		UCDN_SCRIPT_KATAKANA,	FZ_LANG_UNSET,		0,	REGULAR)

FONT(han,	SourceHanSerif_Regular_ttc,	"Source Han Serif",		UCDN_SCRIPT_HAN,	FZ_LANG_ko,		1,	REGULAR)
ALIAS(han,	SourceHanSerif_Regular_ttc,	"Source Han Serif",		UCDN_SCRIPT_HANGUL,	FZ_LANG_UNSET,		1,	REGULAR)

FONT(han,	SourceHanSerif_Regular_ttc,	"Source Han Serif",		UCDN_SCRIPT_HAN,	FZ_LANG_zh_Hans,	2,	REGULAR)

FONT(han,	SourceHanSerif_Regular_ttc,	"Source Han Serif",		UCDN_SCRIPT_HAN,	FZ_LANG_zh_Hant,	3,	REGULAR)
ALIAS(han,	SourceHanSerif_Regular_ttc,	"Source Han Serif",		UCDN_SCRIPT_HAN,	FZ_LANG_UNSET,		3,	REGULAR)
ALIAS(han,	SourceHanSerif_Regular_ttc,	"Source Han Serif",		UCDN_SCRIPT_BOPOMOFO,	FZ_LANG_UNSET,		3,	REGULAR)

#else

FONT(droid,	DroidSansFallbackFull_ttf,	"Droid Sans Fallback Full",	UCDN_SCRIPT_HAN,	FZ_LANG_UNSET,		0,	REGULAR)
ALIAS(droid,	DroidSansFallbackFull_ttf,	"Droid Sans Fallback Full",	UCDN_SCRIPT_HANGUL,	FZ_LANG_UNSET,		0,	REGULAR)
ALIAS(droid,	DroidSansFallbackFull_ttf,	"Droid Sans Fallback Full",	UCDN_SCRIPT_HIRAGANA,	FZ_LANG_UNSET,		0,	REGULAR)
ALIAS(droid,	DroidSansFallbackFull_ttf,	"Droid Sans Fallback Full",	UCDN_SCRIPT_KATAKANA,	FZ_LANG_UNSET,		0,	REGULAR)
ALIAS(droid,	DroidSansFallbackFull_ttf,	"Droid Sans Fallback Full",	UCDN_SCRIPT_BOPOMOFO,	FZ_LANG_UNSET,		0,	REGULAR)

#endif
#else

FONT(droid,	DroidSansFallback_ttf,		"Droid Sans Fallback",		UCDN_SCRIPT_HAN,	FZ_LANG_UNSET,		0,	REGULAR)
ALIAS(droid,	DroidSansFallback_ttf,		"Droid Sans Fallback",		UCDN_SCRIPT_HANGUL,	FZ_LANG_UNSET,		0,	REGULAR)
ALIAS(droid,	DroidSansFallback_ttf,		"Droid Sans Fallback",		UCDN_SCRIPT_HIRAGANA,	FZ_LANG_UNSET,		0,	REGULAR)
ALIAS(droid,	DroidSansFallback_ttf,		"Droid Sans Fallback",		UCDN_SCRIPT_KATAKANA,	FZ_LANG_UNSET,		0,	REGULAR)
ALIAS(droid,	DroidSansFallback_ttf,		"Droid Sans Fallback",		UCDN_SCRIPT_BOPOMOFO,	FZ_LANG_UNSET,		0,	REGULAR)

#endif
#endif
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#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"

#include "draw-imp.h"
#include "color-imp.h"
#include "glyph-imp.h"
#include "pixmap-imp.h"

#include <ft2build.h>
#include "hb.h"
#include "hb-ft.h"

#include <assert.h>

#include FT_FREETYPE_H
#include FT_ADVANCES_H
#include FT_MODULE_H
#include FT_STROKER_H
#include FT_SYSTEM_H
#include FT_TRUETYPE_TABLES_H
#include FT_TRUETYPE_TAGS_H

#ifndef FT_SFNT_OS2
#define FT_SFNT_OS2 ft_sfnt_os2
#endif

/* 20 degrees */
#define SHEAR 0.36397f

int ft_char_index(void *face, int cid)
{
	int gid = FT_Get_Char_Index(face, cid);
	if (gid == 0)
		gid = FT_Get_Char_Index(face, 0xf000 + cid);

	/* some chinese fonts only ship the similarly looking 0x2026 */
	if (gid == 0 && cid == 0x22ef)
		gid = FT_Get_Char_Index(face, 0x2026);

	return gid;
}

int ft_name_index(void *face, const char *name)
{
	int code = FT_Get_Name_Index(face, (char*)name);
	if (code == 0)
	{
		int unicode = fz_unicode_from_glyph_name(name);
		if (unicode)
		{
			const char **dupnames = fz_duplicate_glyph_names_from_unicode(unicode);
			while (*dupnames)
			{
				code = FT_Get_Name_Index(face, (char*)*dupnames);
				if (code)
					break;
				dupnames++;
			}
			if (code == 0)
			{
				char buf[12];
				sprintf(buf, "uni%04X", unicode);
				code = FT_Get_Name_Index(face, buf);
			}
		}
	}
	return code;
}

static void fz_drop_freetype(fz_context *ctx);

static fz_font *
fz_new_font(fz_context *ctx, const char *name, int use_glyph_bbox, int glyph_count)
{
	fz_font *font;

	font = fz_malloc_struct(ctx, fz_font);
	font->refs = 1;

	if (name)
		fz_strlcpy(font->name, name, sizeof font->name);
	else
		fz_strlcpy(font->name, "(null)", sizeof font->name);

	font->ft_face = NULL;
	font->flags.ft_substitute = 0;
	font->flags.fake_bold = 0;
	font->flags.fake_italic = 0;
	font->flags.has_opentype = 0;

	font->t3matrix = fz_identity;
	font->t3resources = NULL;
	font->t3procs = NULL;
	font->t3lists = NULL;
	font->t3widths = NULL;
	font->t3flags = NULL;
	font->t3doc = NULL;
	font->t3run = NULL;

	font->bbox.x0 = 0;
	font->bbox.y0 = 0;
	font->bbox.x1 = 1;
	font->bbox.y1 = 1;

	font->glyph_count = glyph_count;

	font->bbox_table = NULL;
	font->use_glyph_bbox = use_glyph_bbox;

	font->width_count = 0;
	font->width_table = NULL;

	return font;
}

fz_font *
fz_keep_font(fz_context *ctx, fz_font *font)
{
	return fz_keep_imp(ctx, font, &font->refs);
}

static void
free_resources(fz_context *ctx, fz_font *font)
{
	int i;

	if (font->t3resources)
	{
		font->t3freeres(ctx, font->t3doc, font->t3resources);
		font->t3resources = NULL;
	}

	if (font->t3procs)
	{
		for (i = 0; i < 256; i++)
			fz_drop_buffer(ctx, font->t3procs[i]);
	}
	fz_free(ctx, font->t3procs);
	font->t3procs = NULL;
}

/*
	Internal function to remove the
	references to a document held by a Type3 font. This is
	called during document destruction to ensure that Type3
	fonts clean up properly.

	Without this call being made, Type3 fonts can be left
	holding pdf_obj references for the sake of interpretation
	operations that will never come. These references
	cannot be freed after the document, hence this function
	forces them to be freed earlier in the process.

	font: The font to decouple.

	t3doc: The document to which the font may refer.
*/
void fz_decouple_type3_font(fz_context *ctx, fz_font *font, void *t3doc)
{
	if (!font || !t3doc || font->t3doc == NULL)
		return;

	if (font->t3doc != t3doc)
		fz_throw(ctx, FZ_ERROR_GENERIC, "can't decouple type3 font from a different doc");

	font->t3doc = NULL;
	free_resources(ctx, font);
}

void
fz_drop_font(fz_context *ctx, fz_font *font)
{
	int fterr;
	int i;

	if (!fz_drop_imp(ctx, font, &font->refs))
		return;

	free_resources(ctx, font);
	if (font->t3lists)
		for (i = 0; i < 256; i++)
			fz_drop_display_list(ctx, font->t3lists[i]);
	fz_free(ctx, font->t3procs);
	fz_free(ctx, font->t3lists);
	fz_free(ctx, font->t3widths);
	fz_free(ctx, font->t3flags);

	if (font->ft_face)
	{
		fz_lock(ctx, FZ_LOCK_FREETYPE);
		fterr = FT_Done_Face((FT_Face)font->ft_face);
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		if (fterr)
			fz_warn(ctx, "FT_Done_Face(%s): %s", font->name, ft_error_string(fterr));
		fz_drop_freetype(ctx);
	}

	for (i = 0; i < 256; ++i)
		fz_free(ctx, font->encoding_cache[i]);

	fz_drop_buffer(ctx, font->buffer);
	if (font->bbox_table)
	{
		int n = (font->glyph_count+255)/256;
		for (i = 0; i < n; i++)
			fz_free(ctx, font->bbox_table[i]);
		fz_free(ctx, font->bbox_table);
	}
	fz_free(ctx, font->width_table);
	if (font->advance_cache)
	{
		int n = (font->glyph_count+255)/256;
		for (i = 0; i < n; i++)
			fz_free(ctx, font->advance_cache[i]);
		fz_free(ctx, font->advance_cache);
	}
	if (font->shaper_data.destroy && font->shaper_data.shaper_handle)
	{
		font->shaper_data.destroy(ctx, font->shaper_data.shaper_handle);
	}
	fz_free(ctx, font);
}

void
fz_set_font_bbox(fz_context *ctx, fz_font *font, float xmin, float ymin, float xmax, float ymax)
{
	if (xmin >= xmax || ymin >= ymax)
	{
		/* Invalid bbox supplied. */
		if (font->t3procs)
		{
			/* For type3 fonts we use the union of all the glyphs' bboxes. */
			font->bbox = fz_empty_rect;
		}
		else
		{
			/* For other fonts it would be prohibitively slow to measure the true one, so make one up. */
			font->bbox = fz_unit_rect;
		}
		font->flags.invalid_bbox = 1;
	}
	else
	{
		font->bbox.x0 = xmin;
		font->bbox.y0 = ymin;
		font->bbox.x1 = xmax;
		font->bbox.y1 = ymax;
	}
}

float fz_font_ascender(fz_context *ctx, fz_font *font)
{
	if (font->t3procs)
		return font->bbox.y1;
	else
	{
		FT_Face face = font->ft_face;
		if (face->ascender == 0)
			return 0.8f;
		return (float)face->ascender / face->units_per_EM;
	}
}

float fz_font_descender(fz_context *ctx, fz_font *font)
{
	if (font->t3procs)
		return font->bbox.y0;
	else
	{
		FT_Face face = font->ft_face;
		if (face->descender == 0)
			return -0.2f;
		return (float)face->descender / face->units_per_EM;
	}
}

/*
 * Freetype hooks
 */

struct fz_font_context
{
	int ctx_refs;
	FT_Library ftlib;
	struct FT_MemoryRec_ ftmemory;
	int ftlib_refs;
	fz_load_system_font_fn *load_font;
	fz_load_system_cjk_font_fn *load_cjk_font;
	fz_load_system_fallback_font_fn *load_fallback_font;

	/* Cached fallback fonts */
	fz_font *base14[14];
	fz_font *cjk[4];
	struct { fz_font *serif, *sans; } fallback[256];
	fz_font *symbol1, *symbol2, *math, *music;
	fz_font *emoji;
};

#undef __FTERRORS_H__
#define FT_ERRORDEF(e, v, s) { (e), (s) },
#define FT_ERROR_START_LIST
#define FT_ERROR_END_LIST { 0, NULL }

struct ft_error
{
	int err;
	char *str;
};

static void *ft_alloc(FT_Memory memory, long size)
{
	fz_context *ctx = (fz_context *) memory->user;
	return Memento_label(fz_malloc_no_throw(ctx, size), "ft_alloc");
}

static void ft_free(FT_Memory memory, void *block)
{
	fz_context *ctx = (fz_context *) memory->user;
	fz_free(ctx, block);
}

static void *ft_realloc(FT_Memory memory, long cur_size, long new_size, void *block)
{
	fz_context *ctx = (fz_context *) memory->user;
	void *newblock = NULL;
	if (new_size == 0)
	{
		fz_free(ctx, block);
		return newblock;
	}
	if (block == NULL)
		return ft_alloc(memory, new_size);
	return fz_realloc_no_throw(ctx, block, new_size);
}

void fz_new_font_context(fz_context *ctx)
{
	ctx->font = fz_malloc_struct(ctx, fz_font_context);
	ctx->font->ctx_refs = 1;
	ctx->font->ftlib = NULL;
	ctx->font->ftlib_refs = 0;
	ctx->font->load_font = NULL;
	ctx->font->ftmemory.user = ctx;
	ctx->font->ftmemory.alloc = ft_alloc;
	ctx->font->ftmemory.free = ft_free;
	ctx->font->ftmemory.realloc = ft_realloc;
}

fz_font_context *
fz_keep_font_context(fz_context *ctx)
{
	if (!ctx)
		return NULL;
	return fz_keep_imp(ctx, ctx->font, &ctx->font->ctx_refs);
}

void fz_drop_font_context(fz_context *ctx)
{
	if (!ctx)
		return;

	if (fz_drop_imp(ctx, ctx->font, &ctx->font->ctx_refs))
	{
		int i;

		for (i = 0; i < (int)nelem(ctx->font->base14); ++i)
			fz_drop_font(ctx, ctx->font->base14[i]);
		for (i = 0; i < (int)nelem(ctx->font->cjk); ++i)
			fz_drop_font(ctx, ctx->font->cjk[i]);
		for (i = 0; i < (int)nelem(ctx->font->fallback); ++i)
		{
			fz_drop_font(ctx, ctx->font->fallback[i].serif);
			fz_drop_font(ctx, ctx->font->fallback[i].sans);
		}
		fz_drop_font(ctx, ctx->font->symbol1);
		fz_drop_font(ctx, ctx->font->symbol2);
		fz_drop_font(ctx, ctx->font->math);
		fz_drop_font(ctx, ctx->font->music);
		fz_drop_font(ctx, ctx->font->emoji);
		fz_free(ctx, ctx->font);
		ctx->font = NULL;
	}
}

void fz_install_load_system_font_funcs(fz_context *ctx,
		fz_load_system_font_fn *f,
		fz_load_system_cjk_font_fn *f_cjk,
		fz_load_system_fallback_font_fn *f_back)
{
	ctx->font->load_font = f;
	ctx->font->load_cjk_font = f_cjk;
	ctx->font->load_fallback_font = f_back;
}

/* fz_load_*_font returns NULL if no font could be loaded (also on error) */
fz_font *fz_load_system_font(fz_context *ctx, const char *name, int bold, int italic, int needs_exact_metrics)
{
	fz_font *font = NULL;

	if (ctx->font->load_font)
	{
		fz_try(ctx)
			font = ctx->font->load_font(ctx, name, bold, italic, needs_exact_metrics);
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			font = NULL;
		}
	}

	return font;
}

fz_font *fz_load_system_cjk_font(fz_context *ctx, const char *name, int ros, int serif)
{
	fz_font *font = NULL;

	if (ctx->font->load_cjk_font)
	{
		fz_try(ctx)
			font = ctx->font->load_cjk_font(ctx, name, ros, serif);
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			font = NULL;
		}
	}

	return font;
}

fz_font *fz_load_system_fallback_font(fz_context *ctx, int script, int language, int serif, int bold, int italic)
{
	fz_font *font = NULL;

	if (ctx->font->load_fallback_font)
	{
		fz_try(ctx)
			font = ctx->font->load_fallback_font(ctx, script, language, serif, bold, italic);
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			font = NULL;
		}
	}

	return font;
}

fz_font *fz_load_fallback_font(fz_context *ctx, int script, int language, int serif, int bold, int italic)
{
	fz_font **fontp;
	const unsigned char *data;
	int ordering = FZ_ADOBE_JAPAN;
	int index;
	int subfont;
	int size;

	if (script < 0 || script >= (int)nelem(ctx->font->fallback))
		return NULL;

	/* TODO: bold and italic */

	index = script;
	if (script == UCDN_SCRIPT_HAN)
	{
		switch (language)
		{
		case FZ_LANG_ja: index = UCDN_LAST_SCRIPT + 1; ordering = FZ_ADOBE_JAPAN; break;
		case FZ_LANG_ko: index = UCDN_LAST_SCRIPT + 2; ordering = FZ_ADOBE_KOREA; break;
		case FZ_LANG_zh_Hans: index = UCDN_LAST_SCRIPT + 3; ordering = FZ_ADOBE_GB; break;
		case FZ_LANG_zh_Hant: index = UCDN_LAST_SCRIPT + 4; ordering = FZ_ADOBE_CNS; break;
		}
	}
	if (script == UCDN_SCRIPT_ARABIC)
	{
		if (language == FZ_LANG_ur || language == FZ_LANG_urd)
			index = UCDN_LAST_SCRIPT + 5;
	}

	if (serif)
		fontp = &ctx->font->fallback[index].serif;
	else
		fontp = &ctx->font->fallback[index].sans;

	if (!*fontp)
	{
		*fontp = fz_load_system_fallback_font(ctx, script, language, serif, bold, italic);
		if (!*fontp)
		{
			data = fz_lookup_noto_font(ctx, script, language, &size, &subfont);
			if (data)
				*fontp = fz_new_font_from_memory(ctx, NULL, data, size, subfont, 0);
		}
	}

	switch (script)
	{
	case UCDN_SCRIPT_HANGUL: script = UCDN_SCRIPT_HAN; ordering = FZ_ADOBE_KOREA; break;
	case UCDN_SCRIPT_HIRAGANA: script = UCDN_SCRIPT_HAN; ordering = FZ_ADOBE_JAPAN; break;
	case UCDN_SCRIPT_KATAKANA: script = UCDN_SCRIPT_HAN; ordering = FZ_ADOBE_JAPAN; break;
	case UCDN_SCRIPT_BOPOMOFO: script = UCDN_SCRIPT_HAN; ordering = FZ_ADOBE_CNS; break;
	}
	if (*fontp && (script == UCDN_SCRIPT_HAN))
	{
		(*fontp)->flags.cjk = 1;
		(*fontp)->flags.cjk_lang = ordering;
	}

	return *fontp;
}

static fz_font *fz_load_fallback_math_font(fz_context *ctx)
{
	const unsigned char *data;
	int size;
	if (!ctx->font->math)
	{
		data = fz_lookup_noto_math_font(ctx, &size);
		if (data)
			ctx->font->math = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
	}
	return ctx->font->math;
}

static fz_font *fz_load_fallback_music_font(fz_context *ctx)
{
	const unsigned char *data;
	int size;
	if (!ctx->font->music)
	{
		data = fz_lookup_noto_music_font(ctx, &size);
		if (data)
			ctx->font->music = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
	}
	return ctx->font->music;
}

static fz_font *fz_load_fallback_symbol1_font(fz_context *ctx)
{
	const unsigned char *data;
	int size;
	if (!ctx->font->symbol1)
	{
		data = fz_lookup_noto_symbol1_font(ctx, &size);
		if (data)
			ctx->font->symbol1 = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
	}
	return ctx->font->symbol1;
}

static fz_font *fz_load_fallback_symbol2_font(fz_context *ctx)
{
	const unsigned char *data;
	int size;
	if (!ctx->font->symbol2)
	{
		data = fz_lookup_noto_symbol2_font(ctx, &size);
		if (data)
			ctx->font->symbol2 = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
	}
	return ctx->font->symbol2;
}

static fz_font *fz_load_fallback_emoji_font(fz_context *ctx)
{
	const unsigned char *data;
	int size;
	if (!ctx->font->emoji)
	{
		data = fz_lookup_noto_emoji_font(ctx, &size);
		if (data)
			ctx->font->emoji = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
	}
	return ctx->font->emoji;
}

static const struct ft_error ft_errors[] =
{
#include FT_ERRORS_H
};

const char *ft_error_string(int err)
{
	const struct ft_error *e;

	for (e = ft_errors; e->str; e++)
		if (e->err == err)
			return e->str;

	return "Unknown error";
}

static void
fz_keep_freetype(fz_context *ctx)
{
	int fterr;
	int maj, min, pat;
	fz_font_context *fct = ctx->font;

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	if (fct->ftlib)
	{
		fct->ftlib_refs++;
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		return;
	}

	fterr = FT_New_Library(&fct->ftmemory, &fct->ftlib);
	if (fterr)
	{
		const char *mess = ft_error_string(fterr);
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot init freetype: %s", mess);
	}

	FT_Add_Default_Modules(fct->ftlib);

	FT_Library_Version(fct->ftlib, &maj, &min, &pat);
	if (maj == 2 && min == 1 && pat < 7)
	{
		fterr = FT_Done_Library(fct->ftlib);
		if (fterr)
			fz_warn(ctx, "FT_Done_Library(): %s", ft_error_string(fterr));
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		fz_throw(ctx, FZ_ERROR_GENERIC, "freetype version too old: %d.%d.%d", maj, min, pat);
	}

	fct->ftlib_refs++;
	fz_unlock(ctx, FZ_LOCK_FREETYPE);
}

static void
fz_drop_freetype(fz_context *ctx)
{
	int fterr;
	fz_font_context *fct = ctx->font;

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	if (--fct->ftlib_refs == 0)
	{
		fterr = FT_Done_Library(fct->ftlib);
		if (fterr)
			fz_warn(ctx, "FT_Done_Library(): %s", ft_error_string(fterr));
		fct->ftlib = NULL;
	}
	fz_unlock(ctx, FZ_LOCK_FREETYPE);
}

fz_font *
fz_new_font_from_buffer(fz_context *ctx, const char *name, fz_buffer *buffer, int index, int use_glyph_bbox)
{
	FT_Face face;
	TT_OS2 *os2;
	fz_font *font;
	int fterr;
	FT_ULong tag, size, i, n;
	char namebuf[sizeof(font->name)];

	fz_keep_freetype(ctx);

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	fterr = FT_New_Memory_Face(ctx->font->ftlib, buffer->data, (FT_Long)buffer->len, index, &face);
	fz_unlock(ctx, FZ_LOCK_FREETYPE);
	if (fterr)
	{
		fz_drop_freetype(ctx);
		fz_throw(ctx, FZ_ERROR_GENERIC, "FT_New_Memory_Face(%s): %s", name, ft_error_string(fterr));
	}

	if (!name)
	{
		if (!face->family_name)
		{
			name = face->style_name;
		}
		else if (!face->style_name)
		{
			name = face->family_name;
		}
		else if (strstr(face->style_name, face->family_name) == face->style_name)
		{
			name = face->style_name;
		}
		else
		{
			fz_strlcpy(namebuf, face->family_name, sizeof(namebuf));
			fz_strlcat(namebuf, " ", sizeof(namebuf));
			fz_strlcat(namebuf, face->style_name, sizeof(namebuf));
			name = namebuf;
		}
	}

	fz_try(ctx)
		font = fz_new_font(ctx, name, use_glyph_bbox, face->num_glyphs);
	fz_catch(ctx)
	{
		fz_lock(ctx, FZ_LOCK_FREETYPE);
		fterr = FT_Done_Face(face);
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		if (fterr)
			fz_warn(ctx, "FT_Done_Face(%s): %s", name, ft_error_string(fterr));
		fz_drop_freetype(ctx);
		fz_rethrow(ctx);
	}

	font->ft_face = face;
	fz_set_font_bbox(ctx, font,
		(float) face->bbox.xMin / face->units_per_EM,
		(float) face->bbox.yMin / face->units_per_EM,
		(float) face->bbox.xMax / face->units_per_EM,
		(float) face->bbox.yMax / face->units_per_EM);

	font->flags.is_mono = !!(face->face_flags & FT_FACE_FLAG_FIXED_WIDTH);
	font->flags.is_serif = 1;
	font->flags.is_bold = !!(face->style_flags & FT_STYLE_FLAG_BOLD);
	font->flags.is_italic = !!(face->style_flags & FT_STYLE_FLAG_ITALIC);

	if (FT_IS_SFNT(face))
	{
		os2 = FT_Get_Sfnt_Table(face, FT_SFNT_OS2);
		if (os2)
			font->flags.is_serif = !(os2->sFamilyClass & 2048); /* Class 8 is sans-serif */

		FT_Sfnt_Table_Info(face, 0, NULL, &n);
		for (i = 0; i < n; ++i)
		{
			FT_Sfnt_Table_Info(face, i, &tag, &size);
			if (tag == TTAG_GDEF || tag == TTAG_GPOS || tag == TTAG_GSUB)
				font->flags.has_opentype = 1;
		}
	}

	if (name)
	{
		if (!font->flags.is_bold)
		{
			if (strstr(name, "Semibold")) font->flags.is_bold = 1;
			if (strstr(name, "Bold")) font->flags.is_bold = 1;
		}
		if (!font->flags.is_italic)
		{
			if (strstr(name, "Italic")) font->flags.is_italic = 1;
			if (strstr(name, "Oblique")) font->flags.is_italic = 1;
		}
	}

	font->buffer = fz_keep_buffer(ctx, buffer);

	return font;
}

fz_font *
fz_new_font_from_memory(fz_context *ctx, const char *name, const unsigned char *data, int len, int index, int use_glyph_bbox)
{
	fz_buffer *buffer = fz_new_buffer_from_shared_data(ctx, data, len);
	fz_font *font = NULL;
	fz_try(ctx)
		font = fz_new_font_from_buffer(ctx, name, buffer, index, use_glyph_bbox);
	fz_always(ctx)
		fz_drop_buffer(ctx, buffer);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return font;
}

fz_font *
fz_new_font_from_file(fz_context *ctx, const char *name, const char *path, int index, int use_glyph_bbox)
{
	fz_buffer *buffer = fz_read_file(ctx, path);
	fz_font *font = NULL;
	fz_try(ctx)
		font = fz_new_font_from_buffer(ctx, name, buffer, index, use_glyph_bbox);
	fz_always(ctx)
		fz_drop_buffer(ctx, buffer);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return font;
}

static int
find_base14_index(const char *name)
{
	if (!strcmp(name, "Courier")) return 0;
	if (!strcmp(name, "Courier-Oblique")) return 1;
	if (!strcmp(name, "Courier-Bold")) return 2;
	if (!strcmp(name, "Courier-BoldOblique")) return 3;
	if (!strcmp(name, "Helvetica")) return 4;
	if (!strcmp(name, "Helvetica-Oblique")) return 5;
	if (!strcmp(name, "Helvetica-Bold")) return 6;
	if (!strcmp(name, "Helvetica-BoldOblique")) return 7;
	if (!strcmp(name, "Times-Roman")) return 8;
	if (!strcmp(name, "Times-Italic")) return 9;
	if (!strcmp(name, "Times-Bold")) return 10;
	if (!strcmp(name, "Times-BoldItalic")) return 11;
	if (!strcmp(name, "Symbol")) return 12;
	if (!strcmp(name, "ZapfDingbats")) return 13;
	return -1;
}

fz_font *
fz_new_base14_font(fz_context *ctx, const char *name)
{
	const unsigned char *data;
	int size;
	int x = find_base14_index(name);
	if (x >= 0)
	{
		if (ctx->font->base14[x])
			return fz_keep_font(ctx, ctx->font->base14[x]);
		data = fz_lookup_base14_font(ctx, name, &size);
		if (data)
		{
			ctx->font->base14[x] = fz_new_font_from_memory(ctx, name, data, size, 0, 1);
			ctx->font->base14[x]->flags.is_serif = (name[0] == 'T'); /* Times-Roman */
			return fz_keep_font(ctx, ctx->font->base14[x]);
		}
	}
	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find builtin font with name '%s'", name);
}

fz_font *
fz_new_cjk_font(fz_context *ctx, int ordering)
{
	const unsigned char *data;
	int size, index;
	fz_font *font;
	if (ordering >= 0 && ordering < (int)nelem(ctx->font->cjk))
	{
		if (ctx->font->cjk[ordering])
			return fz_keep_font(ctx, ctx->font->cjk[ordering]);
		data = fz_lookup_cjk_font(ctx, ordering, &size, &index);
		if (data)
			font = fz_new_font_from_memory(ctx, NULL, data, size, index, 0);
		else
			font = fz_load_system_cjk_font(ctx, "SourceHanSerif", ordering, 1);
		if (font)
		{
			font->flags.cjk = 1;
			font->flags.cjk_lang = ordering;
			ctx->font->cjk[ordering] = font;
			return fz_keep_font(ctx, ctx->font->cjk[ordering]);
		}
	}
	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find builtin CJK font");
}

fz_font *
fz_new_builtin_font(fz_context *ctx, const char *name, int is_bold, int is_italic)
{
	const unsigned char *data;
	int size;
	data = fz_lookup_builtin_font(ctx, name, is_bold, is_italic, &size);
	if (!data)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find builtin font with name '%s'", name);
	return fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
}

static fz_matrix *
fz_adjust_ft_glyph_width(fz_context *ctx, fz_font *font, int gid, fz_matrix *trm)
{
	/* Fudge the font matrix to stretch the glyph if we've substituted the font. */
	if (font->flags.ft_stretch && font->width_table /* && font->wmode == 0 */)
	{
		FT_Error fterr;
		FT_Fixed adv = 0;
		float subw;
		float realw;

		fz_lock(ctx, FZ_LOCK_FREETYPE);
		fterr = FT_Get_Advance(font->ft_face, gid, FT_LOAD_NO_SCALE | FT_LOAD_NO_HINTING | FT_LOAD_IGNORE_TRANSFORM, &adv);
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		if (fterr && fterr != FT_Err_Invalid_Argument)
			fz_warn(ctx, "FT_Get_Advance(%s,%d): %s", font->name, gid, ft_error_string(fterr));

		realw = adv * 1000.0f / ((FT_Face)font->ft_face)->units_per_EM;
		if (gid < font->width_count)
			subw = font->width_table[gid];
		else
			subw = font->width_default;

		/* Sanity check scaling in case of broken metrics. */
		if (realw > 0 && subw > 0)
			*trm = fz_pre_scale(*trm, subw / realw, 1);
	}

	return trm;
}

static fz_glyph *
glyph_from_ft_bitmap(fz_context *ctx, int left, int top, FT_Bitmap *bitmap)
{
	(void)Memento_label(bitmap->buffer, "ft_bitmap");
	if (bitmap->pixel_mode == FT_PIXEL_MODE_MONO)
		return fz_new_glyph_from_1bpp_data(ctx, left, top - bitmap->rows, bitmap->width, bitmap->rows, bitmap->buffer + (bitmap->rows-1)*bitmap->pitch, -bitmap->pitch);
	else
		return fz_new_glyph_from_8bpp_data(ctx, left, top - bitmap->rows, bitmap->width, bitmap->rows, bitmap->buffer + (bitmap->rows-1)*bitmap->pitch, -bitmap->pitch);
}

static fz_pixmap *
pixmap_from_ft_bitmap(fz_context *ctx, int left, int top, FT_Bitmap *bitmap)
{
	(void)Memento_label(bitmap->buffer, "ft_bitmap");
	if (bitmap->pixel_mode == FT_PIXEL_MODE_MONO)
		return fz_new_pixmap_from_1bpp_data(ctx, left, top - bitmap->rows, bitmap->width, bitmap->rows, bitmap->buffer + (bitmap->rows-1)*bitmap->pitch, -bitmap->pitch);
	else
		return fz_new_pixmap_from_8bpp_data(ctx, left, top - bitmap->rows, bitmap->width, bitmap->rows, bitmap->buffer + (bitmap->rows-1)*bitmap->pitch, -bitmap->pitch);
}

/* Takes the freetype lock, and returns with it held */
static FT_GlyphSlot
do_ft_render_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, int aa)
{
	FT_Face face = font->ft_face;
	FT_Matrix m;
	FT_Vector v;
	FT_Error fterr;

	float strength = fz_matrix_expansion(trm) * 0.02f;

	fz_adjust_ft_glyph_width(ctx, font, gid, &trm);

	if (font->flags.fake_italic)
		trm = fz_pre_shear(trm, SHEAR, 0);

	fz_lock(ctx, FZ_LOCK_FREETYPE);

	if (aa == 0)
	{
		/* enable grid fitting for non-antialiased rendering */
		float scale = fz_matrix_expansion(trm);
		m.xx = trm.a * 65536 / scale;
		m.yx = trm.b * 65536 / scale;
		m.xy = trm.c * 65536 / scale;
		m.yy = trm.d * 65536 / scale;
		v.x = 0;
		v.y = 0;

		fterr = FT_Set_Char_Size(face, 64 * scale, 64 * scale, 72, 72);
		if (fterr)
			fz_warn(ctx, "FT_Set_Char_Size(%s,%d,72): %s", font->name, (int)(64*scale), ft_error_string(fterr));
		FT_Set_Transform(face, &m, &v);
		fterr = FT_Load_Glyph(face, gid, FT_LOAD_NO_BITMAP | FT_LOAD_TARGET_MONO);
		if (fterr)
		{
			fz_warn(ctx, "FT_Load_Glyph(%s,%d,FT_LOAD_TARGET_MONO): %s", font->name, gid, ft_error_string(fterr));
			goto retry_unhinted;
		}
	}
	else
	{
retry_unhinted:
		/*
		 * Freetype mutilates complex glyphs if they are loaded with
		 * FT_Set_Char_Size 1.0. It rounds the coordinates before applying
		 * transformation. To get more precision in freetype, we shift part of
		 * the scale in the matrix into FT_Set_Char_Size instead.
		 */

		/* Check for overflow; FreeType matrices use 16.16 fixed-point numbers */
		if (trm.a < -512 || trm.a > 512) return NULL;
		if (trm.b < -512 || trm.b > 512) return NULL;
		if (trm.c < -512 || trm.c > 512) return NULL;
		if (trm.d < -512 || trm.d > 512) return NULL;

		m.xx = trm.a * 64; /* should be 65536 */
		m.yx = trm.b * 64;
		m.xy = trm.c * 64;
		m.yy = trm.d * 64;
		v.x = trm.e * 64;
		v.y = trm.f * 64;

		fterr = FT_Set_Char_Size(face, 65536, 65536, 72, 72); /* should be 64, 64 */
		if (fterr)
			fz_warn(ctx, "FT_Set_Char_Size(%s,65536,72): %s", font->name, ft_error_string(fterr));
		FT_Set_Transform(face, &m, &v);
		fterr = FT_Load_Glyph(face, gid, FT_LOAD_NO_BITMAP | FT_LOAD_NO_HINTING);
		if (fterr)
		{
			fz_warn(ctx, "FT_Load_Glyph(%s,%d,FT_LOAD_NO_HINTING): %s", font->name, gid, ft_error_string(fterr));
			return NULL;
		}
	}

	if (font->flags.fake_bold)
	{
		FT_Outline_Embolden(&face->glyph->outline, strength * 64);
		FT_Outline_Translate(&face->glyph->outline, -strength * 32, -strength * 32);
	}

	fterr = FT_Render_Glyph(face->glyph, aa > 0 ? FT_RENDER_MODE_NORMAL : FT_RENDER_MODE_MONO);
	if (fterr)
	{
		if (aa > 0)
			fz_warn(ctx, "FT_Render_Glyph(%s,%d,FT_RENDER_MODE_NORMAL): %s", font->name, gid, ft_error_string(fterr));
		else
			fz_warn(ctx, "FT_Render_Glyph(%s,%d,FT_RENDER_MODE_MONO): %s", font->name, gid, ft_error_string(fterr));
		return NULL;
	}
	return face->glyph;
}

fz_pixmap *
fz_render_ft_glyph_pixmap(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, int aa)
{
	FT_GlyphSlot slot = do_ft_render_glyph(ctx, font, gid, trm, aa);
	fz_pixmap *pixmap = NULL;

	if (slot == NULL)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		return NULL;
	}

	fz_try(ctx)
	{
		pixmap = pixmap_from_ft_bitmap(ctx, slot->bitmap_left, slot->bitmap_top, &slot->bitmap);
	}
	fz_always(ctx)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return pixmap;
}

/* The glyph cache lock is always taken when this is called. */
fz_glyph *
fz_render_ft_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, int aa)
{
	FT_GlyphSlot slot = do_ft_render_glyph(ctx, font, gid, trm, aa);
	fz_glyph *glyph = NULL;

	if (slot == NULL)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		return NULL;
	}

	fz_try(ctx)
	{
		glyph = glyph_from_ft_bitmap(ctx, slot->bitmap_left, slot->bitmap_top, &slot->bitmap);
	}
	fz_always(ctx)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return glyph;
}

/* Takes the freetype lock, and returns with it held */
static FT_Glyph
do_render_ft_stroked_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_matrix ctm, const fz_stroke_state *state, int aa)
{
	FT_Face face = font->ft_face;
	float expansion = fz_matrix_expansion(ctm);
	int linewidth = state->linewidth * expansion * 64 / 2;
	FT_Matrix m;
	FT_Vector v;
	FT_Error fterr;
	FT_Stroker stroker;
	FT_Glyph glyph;
	FT_Stroker_LineJoin line_join;
	FT_Stroker_LineCap line_cap;

	fz_adjust_ft_glyph_width(ctx, font, gid, &trm);

	if (font->flags.fake_italic)
		trm = fz_pre_shear(trm, SHEAR, 0);

	m.xx = trm.a * 64; /* should be 65536 */
	m.yx = trm.b * 64;
	m.xy = trm.c * 64;
	m.yy = trm.d * 64;
	v.x = trm.e * 64;
	v.y = trm.f * 64;

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	fterr = FT_Set_Char_Size(face, 65536, 65536, 72, 72); /* should be 64, 64 */
	if (fterr)
	{
		fz_warn(ctx, "FT_Set_Char_Size(%s,65536,72): %s", font->name, ft_error_string(fterr));
		return NULL;
	}

	FT_Set_Transform(face, &m, &v);

	fterr = FT_Load_Glyph(face, gid, FT_LOAD_NO_BITMAP | FT_LOAD_NO_HINTING);
	if (fterr)
	{
		fz_warn(ctx, "FT_Load_Glyph(%s,%d,FT_LOAD_NO_HINTING): %s", font->name, gid, ft_error_string(fterr));
		return NULL;
	}

	fterr = FT_Stroker_New(ctx->font->ftlib, &stroker);
	if (fterr)
	{
		fz_warn(ctx, "FT_Stroker_New(): %s", ft_error_string(fterr));
		return NULL;
	}

	line_join =
		state->linejoin == FZ_LINEJOIN_MITER ? FT_STROKER_LINEJOIN_MITER_FIXED :
		state->linejoin == FZ_LINEJOIN_ROUND ? FT_STROKER_LINEJOIN_ROUND :
		state->linejoin == FZ_LINEJOIN_BEVEL ? FT_STROKER_LINEJOIN_BEVEL :
		FT_STROKER_LINEJOIN_MITER_VARIABLE;
	line_cap =
		state->start_cap == FZ_LINECAP_BUTT ? FT_STROKER_LINECAP_BUTT :
		state->start_cap == FZ_LINECAP_ROUND ? FT_STROKER_LINECAP_ROUND :
		state->start_cap == FZ_LINECAP_SQUARE ? FT_STROKER_LINECAP_SQUARE :
		state->start_cap == FZ_LINECAP_TRIANGLE ? FT_STROKER_LINECAP_BUTT :
		FT_STROKER_LINECAP_BUTT;

	FT_Stroker_Set(stroker, linewidth, line_cap, line_join, state->miterlimit * 65536);

	fterr = FT_Get_Glyph(face->glyph, &glyph);
	if (fterr)
	{
		fz_warn(ctx, "FT_Get_Glyph(): %s", ft_error_string(fterr));
		FT_Stroker_Done(stroker);
		return NULL;
	}

	fterr = FT_Glyph_Stroke(&glyph, stroker, 1);
	if (fterr)
	{
		fz_warn(ctx, "FT_Glyph_Stroke(): %s", ft_error_string(fterr));
		FT_Done_Glyph(glyph);
		FT_Stroker_Done(stroker);
		return NULL;
	}

	FT_Stroker_Done(stroker);

	fterr = FT_Glyph_To_Bitmap(&glyph, aa > 0 ? FT_RENDER_MODE_NORMAL : FT_RENDER_MODE_MONO, 0, 1);
	if (fterr)
	{
		fz_warn(ctx, "FT_Glyph_To_Bitmap(): %s", ft_error_string(fterr));
		FT_Done_Glyph(glyph);
		return NULL;
	}
	return glyph;
}

fz_glyph *
fz_render_ft_stroked_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_matrix ctm, const fz_stroke_state *state, int aa)
{
	FT_Glyph glyph = do_render_ft_stroked_glyph(ctx, font, gid, trm, ctm, state, aa);
	FT_BitmapGlyph bitmap = (FT_BitmapGlyph)glyph;
	fz_glyph *result = NULL;

	if (bitmap == NULL)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		return NULL;
	}

	fz_try(ctx)
	{
		result = glyph_from_ft_bitmap(ctx, bitmap->left, bitmap->top, &bitmap->bitmap);
	}
	fz_always(ctx)
	{
		FT_Done_Glyph(glyph);
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return result;
}

static fz_rect *
get_gid_bbox(fz_context *ctx, fz_font *font, int gid)
{
	int i;

	if (gid < 0 || gid >= font->glyph_count || !font->use_glyph_bbox)
		return NULL;

	if (font->bbox_table == NULL) {
		i = (font->glyph_count + 255)/256;
		font->bbox_table = Memento_label(fz_malloc_array(ctx, i, fz_rect *), "bbox_table(top)");
		memset(font->bbox_table, 0, sizeof(fz_rect *) * i);
	}

	if (font->bbox_table[gid>>8] == NULL) {
		font->bbox_table[gid>>8] = Memento_label(fz_malloc_array(ctx, 256, fz_rect), "bbox_table");
		for (i = 0; i < 256; i++) {
			font->bbox_table[gid>>8][i] = fz_empty_rect;
		}
	}

	return &font->bbox_table[gid>>8][gid & 255];
}

static fz_rect *
fz_bound_ft_glyph(fz_context *ctx, fz_font *font, int gid)
{
	FT_Face face = font->ft_face;
	FT_Error fterr;
	FT_BBox cbox;
	FT_Matrix m;
	FT_Vector v;
	fz_rect *bounds = get_gid_bbox(ctx, font, gid);

	// TODO: refactor loading into fz_load_ft_glyph
	// TODO: cache results

	const int scale = face->units_per_EM;
	const float recip = 1.0f / scale;
	const float strength = 0.02f;
	fz_matrix trm = fz_identity;

	fz_adjust_ft_glyph_width(ctx, font, gid, &trm);

	if (font->flags.fake_italic)
		trm = fz_pre_shear(trm, SHEAR, 0);

	m.xx = trm.a * 65536;
	m.yx = trm.b * 65536;
	m.xy = trm.c * 65536;
	m.yy = trm.d * 65536;
	v.x = trm.e * 65536;
	v.y = trm.f * 65536;

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	/* Set the char size to scale=face->units_per_EM to effectively give
	 * us unscaled results. This avoids quantisation. We then apply the
	 * scale ourselves below. */
	fterr = FT_Set_Char_Size(face, scale, scale, 72, 72);
	if (fterr)
		fz_warn(ctx, "FT_Set_Char_Size(%s,%d,72): %s", font->name, scale, ft_error_string(fterr));
	FT_Set_Transform(face, &m, &v);

	fterr = FT_Load_Glyph(face, gid, FT_LOAD_NO_BITMAP | FT_LOAD_NO_HINTING);
	if (fterr)
	{
		fz_warn(ctx, "FT_Load_Glyph(%s,%d,FT_LOAD_NO_HINTING): %s", font->name, gid, ft_error_string(fterr));
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		bounds->x0 = bounds->x1 = trm.e;
		bounds->y0 = bounds->y1 = trm.f;
		return bounds;
	}

	if (font->flags.fake_bold)
	{
		FT_Outline_Embolden(&face->glyph->outline, strength * scale);
		FT_Outline_Translate(&face->glyph->outline, -strength * 0.5f * scale, -strength * 0.5f * scale);
	}

	FT_Outline_Get_CBox(&face->glyph->outline, &cbox);
	fz_unlock(ctx, FZ_LOCK_FREETYPE);
	bounds->x0 = cbox.xMin * recip;
	bounds->y0 = cbox.yMin * recip;
	bounds->x1 = cbox.xMax * recip;
	bounds->y1 = cbox.yMax * recip;

	if (fz_is_empty_rect(*bounds))
	{
		bounds->x0 = bounds->x1 = trm.e;
		bounds->y0 = bounds->y1 = trm.f;
	}

	return bounds;
}

/* Turn FT_Outline into a fz_path */

struct closure {
	fz_context *ctx;
	fz_path *path;
	fz_matrix trm;
};

static int move_to(const FT_Vector *p, void *cc_)
{
	struct closure *cc = (struct closure *)cc_;
	fz_context *ctx = cc->ctx;
	fz_path *path = cc->path;
	fz_point pt;

	pt = fz_transform_point_xy(p->x, p->y, cc->trm);
	fz_moveto(ctx, path, pt.x, pt.y);
	return 0;
}

static int line_to(const FT_Vector *p, void *cc_)
{
	struct closure *cc = (struct closure *)cc_;
	fz_context *ctx = cc->ctx;
	fz_path *path = cc->path;
	fz_point pt;

	pt = fz_transform_point_xy(p->x, p->y, cc->trm);
	fz_lineto(ctx, path, pt.x, pt.y);
	return 0;
}

static int conic_to(const FT_Vector *c, const FT_Vector *p, void *cc_)
{
	struct closure *cc = (struct closure *)cc_;
	fz_context *ctx = cc->ctx;
	fz_path *path = cc->path;
	fz_point ct, pt;

	ct = fz_transform_point_xy(c->x, c->y, cc->trm);
	pt = fz_transform_point_xy(p->x, p->y, cc->trm);

	fz_quadto(ctx, path, ct.x, ct.y, pt.x, pt.y);
	return 0;
}

static int cubic_to(const FT_Vector *c1, const FT_Vector *c2, const FT_Vector *p, void *cc_)
{
	struct closure *cc = (struct closure *)cc_;
	fz_context *ctx = cc->ctx;
	fz_path *path = cc->path;
	fz_point c1t, c2t, pt;

	c1t = fz_transform_point_xy(c1->x, c1->y, cc->trm);
	c2t = fz_transform_point_xy(c2->x, c2->y, cc->trm);
	pt = fz_transform_point_xy(p->x, p->y, cc->trm);

	fz_curveto(ctx, path, c1t.x, c1t.y, c2t.x, c2t.y, pt.x, pt.y);
	return 0;
}

static const FT_Outline_Funcs outline_funcs = {
	move_to, line_to, conic_to, cubic_to, 0, 0
};

fz_path *
fz_outline_ft_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm)
{
	struct closure cc;
	FT_Face face = font->ft_face;
	int fterr;

	const int scale = 65536;
	const float recip = 1.0f / scale;
	const float strength = 0.02f;

	fz_adjust_ft_glyph_width(ctx, font, gid, &trm);

	if (font->flags.fake_italic)
		trm = fz_pre_shear(trm, SHEAR, 0);

	fz_lock(ctx, FZ_LOCK_FREETYPE);

	fterr = FT_Set_Char_Size(face, scale, scale, 72, 72);
	if (fterr)
		fz_warn(ctx, "FT_Set_Char_Size(%s,%d,72): %s", font->name, scale, ft_error_string(fterr));

	fterr = FT_Load_Glyph(face, gid, FT_LOAD_IGNORE_TRANSFORM);
	if (fterr)
	{
		fz_warn(ctx, "FT_Load_Glyph(%s,%d,FT_LOAD_IGNORE_TRANSFORM): %s", font->name, gid, ft_error_string(fterr));
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		return NULL;
	}

	if (font->flags.fake_bold)
	{
		FT_Outline_Embolden(&face->glyph->outline, strength * scale);
		FT_Outline_Translate(&face->glyph->outline, -strength * 0.5f * scale, -strength * 0.5f * scale);
	}

	cc.path = NULL;
	fz_try(ctx)
	{
		cc.ctx = ctx;
		cc.path = fz_new_path(ctx);
		cc.trm = fz_concat(fz_scale(recip, recip), trm);
		fz_moveto(ctx, cc.path, cc.trm.e, cc.trm.f);
		FT_Outline_Decompose(&face->glyph->outline, &outline_funcs, &cc);
		fz_closepath(ctx, cc.path);
	}
	fz_always(ctx)
	{
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	}
	fz_catch(ctx)
	{
		fz_warn(ctx, "freetype cannot decompose outline");
		fz_drop_path(ctx, cc.path);
		return NULL;
	}

	return cc.path;
}

/*
	Type 3 fonts...
 */

fz_font *
fz_new_type3_font(fz_context *ctx, const char *name, fz_matrix matrix)
{
	fz_font *font;

	font = fz_new_font(ctx, name, 1, 256);
	fz_try(ctx)
	{
		font->t3procs = fz_calloc(ctx, 256, sizeof(fz_buffer*));
		font->t3lists = fz_calloc(ctx, 256, sizeof(fz_display_list*));
		font->t3widths = fz_calloc(ctx, 256, sizeof(float));
		font->t3flags = fz_calloc(ctx, 256, sizeof(unsigned short));
	}
	fz_catch(ctx)
	{
		fz_drop_font(ctx, font);
		fz_rethrow(ctx);
	}

	font->t3matrix = matrix;

	return font;
}

static void
fz_bound_t3_glyph(fz_context *ctx, fz_font *font, int gid)
{
	fz_display_list *list;
	fz_device *dev;
	fz_rect *r = get_gid_bbox(ctx, font, gid);

	list = font->t3lists[gid];
	if (!list)
	{
		*r = fz_empty_rect;
		return;
	}

	dev = fz_new_bbox_device(ctx, r);
	fz_try(ctx)
	{
		fz_run_display_list(ctx, list, dev, font->t3matrix, fz_infinite_rect, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	/* Update font bbox with glyph's computed bbox if the font bbox is invalid */
	if (font->flags.invalid_bbox)
		font->bbox = fz_union_rect(font->bbox, *r);
}

void
fz_prepare_t3_glyph(fz_context *ctx, fz_font *font, int gid)
{
	fz_device *dev;
	fz_rect d1_rect;

	/* We've not already loaded this one! */
	assert(font->t3lists[gid] == NULL);

	font->t3lists[gid] = fz_new_display_list(ctx, font->bbox);

	dev = fz_new_list_device(ctx, font->t3lists[gid]);
	dev->flags = FZ_DEVFLAG_FILLCOLOR_UNDEFINED |
			FZ_DEVFLAG_STROKECOLOR_UNDEFINED |
			FZ_DEVFLAG_STARTCAP_UNDEFINED |
			FZ_DEVFLAG_DASHCAP_UNDEFINED |
			FZ_DEVFLAG_ENDCAP_UNDEFINED |
			FZ_DEVFLAG_LINEJOIN_UNDEFINED |
			FZ_DEVFLAG_MITERLIMIT_UNDEFINED |
			FZ_DEVFLAG_LINEWIDTH_UNDEFINED;

	fz_try(ctx)
	{
		font->t3run(ctx, font->t3doc, font->t3resources, font->t3procs[gid], dev, fz_identity, NULL, NULL);
		fz_close_device(ctx, dev);
		font->t3flags[gid] = dev->flags;
		d1_rect = dev->d1_rect;
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
	if (fz_display_list_is_empty(ctx, font->t3lists[gid]))
	{
		fz_rect *r = get_gid_bbox(ctx, font, gid);
		/* If empty, no need for a huge bbox, especially as the logic
		 * in the 'else if' can make it huge. */
		r->x0 = font->flags.invalid_bbox ? 0 : font->bbox.x0;
		r->y0 = font->flags.invalid_bbox ? 0 : font->bbox.y0;
		r->x1 = r->x0 + .00001f;
		r->y1 = r->y0 + .00001f;
	}
	else if (font->t3flags[gid] & FZ_DEVFLAG_BBOX_DEFINED)
	{
		fz_rect *r = get_gid_bbox(ctx, font, gid);
		*r = fz_transform_rect(d1_rect, font->t3matrix);

		if (font->flags.invalid_bbox || !fz_contains_rect(font->bbox, d1_rect))
		{
			/* Either the font bbox is invalid, or the d1_rect returned is
			 * incompatible with it. Either way, don't trust the d1 rect
			 * and calculate it from the contents. */
			fz_bound_t3_glyph(ctx, font, gid);
		}
	}
	else
	{
		/* No bbox has been defined for this glyph, so compute it. */
		fz_bound_t3_glyph(ctx, font, gid);
	}
}

void
fz_run_t3_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_device *dev)
{
	fz_display_list *list;
	fz_matrix ctm;

	list = font->t3lists[gid];
	if (!list)
		return;

	ctm = fz_concat(font->t3matrix, trm);
	fz_run_display_list(ctx, list, dev, ctm, fz_infinite_rect, NULL);
}

fz_pixmap *
fz_render_t3_glyph_pixmap(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_colorspace *model, const fz_irect *scissor, int aa)
{
	fz_display_list *list;
	fz_rect bounds;
	fz_irect bbox;
	fz_device *dev = NULL;
	fz_pixmap *glyph;
	fz_pixmap *result = NULL;

	if (gid < 0 || gid > 255)
		return NULL;

	list = font->t3lists[gid];
	if (!list)
		return NULL;

	if (font->t3flags[gid] & FZ_DEVFLAG_MASK)
	{
		if (font->t3flags[gid] & FZ_DEVFLAG_COLOR)
			fz_warn(ctx, "type3 glyph claims to be both masked and colored");
		model = NULL;
	}
	else if (font->t3flags[gid] & FZ_DEVFLAG_COLOR)
	{
		if (!model)
			fz_warn(ctx, "colored type3 glyph wanted in masked context");
	}
	else
	{
		fz_warn(ctx, "type3 glyph doesn't specify masked or colored");
		model = NULL; /* Treat as masked */
	}

	bounds = fz_expand_rect(fz_bound_glyph(ctx, font, gid, trm), 1);
	bbox = fz_irect_from_rect(bounds);
	bbox = fz_intersect_irect(bbox, *scissor);

	/* Glyphs must always have alpha */
	glyph = fz_new_pixmap_with_bbox(ctx, model, bbox, NULL/* FIXME */, 1);

	fz_var(dev);
	fz_try(ctx)
	{
		fz_clear_pixmap(ctx, glyph);
		dev = fz_new_draw_device_type3(ctx, fz_identity, glyph);
		fz_run_t3_glyph(ctx, font, gid, trm, dev);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, glyph);
		fz_rethrow(ctx);
	}

	if (!model)
	{
		fz_try(ctx)
		{
			result = fz_alpha_from_gray(ctx, glyph);
		}
		fz_always(ctx)
		{
			fz_drop_pixmap(ctx, glyph);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}
	else
		result = glyph;

	return result;
}

fz_glyph *
fz_render_t3_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_colorspace *model, const fz_irect *scissor, int aa)
{
	fz_pixmap *pixmap = fz_render_t3_glyph_pixmap(ctx, font, gid, trm, model, scissor, aa);
	return fz_new_glyph_from_pixmap(ctx, pixmap);
}

void
fz_render_t3_glyph_direct(fz_context *ctx, fz_device *dev, fz_font *font, int gid, fz_matrix trm, void *gstate, fz_default_colorspaces *def_cs)
{
	fz_matrix ctm;

	if (gid < 0 || gid > 255)
		return;

	if (font->t3flags[gid] & FZ_DEVFLAG_MASK)
	{
		if (font->t3flags[gid] & FZ_DEVFLAG_COLOR)
			fz_warn(ctx, "type3 glyph claims to be both masked and colored");
	}
	else if (!(font->t3flags[gid] & FZ_DEVFLAG_COLOR))
	{
		fz_warn(ctx, "type3 glyph doesn't specify masked or colored");
	}

	ctm = fz_concat(font->t3matrix, trm);
	font->t3run(ctx, font->t3doc, font->t3resources, font->t3procs[gid], dev, ctm, gstate, def_cs);
}

fz_rect
fz_bound_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm)
{
	fz_rect rect;
	fz_rect *r = get_gid_bbox(ctx, font, gid);
	if (r)
	{
		/* If the bbox is infinite or empty, distrust it */
		if (fz_is_infinite_rect(*r) || fz_is_empty_rect(*r))
		{
			/* Get the real size from the glyph */
			if (font->ft_face)
				fz_bound_ft_glyph(ctx, font, gid);
			else if (font->t3lists)
				fz_bound_t3_glyph(ctx, font, gid);
			else
				/* If we can't get a real size, fall back to the font
				 * bbox. */
				*r = font->bbox;
			/* If the real size came back as empty, then store it as
			 * a very small rectangle to avoid us calling this same
			 * check every time. */
			if (fz_is_empty_rect(*r))
			{
				r->x0 = 0;
				r->y0 = 0;
				r->x1 = 0.0000001f;
				r->y1 = 0.0000001f;
			}
		}
		rect = *r;
	}
	else
	{
		/* fall back to font bbox */
		rect = font->bbox;
	}
	return fz_transform_rect(rect, trm);
}

fz_path *
fz_outline_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix ctm)
{
	if (!font->ft_face)
		return NULL;
	return fz_outline_ft_glyph(ctx, font, gid, ctm);
}

int fz_glyph_cacheable(fz_context *ctx, fz_font *font, int gid)
{
	if (!font->t3procs || !font->t3flags || gid < 0 || gid >= font->glyph_count)
		return 1;
	return (font->t3flags[gid] & FZ_DEVFLAG_UNCACHEABLE) == 0;
}

static float
fz_advance_ft_glyph_aux(fz_context *ctx, fz_font *font, int gid, int wmode, int locked)
{
	FT_Error fterr;
	FT_Fixed adv = 0;
	int mask;

	/* PDF and substitute font widths. */
	if (font->flags.ft_stretch)
	{
		if (font->width_table)
		{
			if (gid < font->width_count)
				return font->width_table[gid] / 1000.0f;
			return font->width_default / 1000.0f;
		}
	}

	mask = FT_LOAD_NO_SCALE | FT_LOAD_NO_HINTING | FT_LOAD_IGNORE_TRANSFORM;
	if (wmode)
		mask |= FT_LOAD_VERTICAL_LAYOUT;
	if (!locked)
		fz_lock(ctx, FZ_LOCK_FREETYPE);
	fterr = FT_Get_Advance(font->ft_face, gid, mask, &adv);
	if (!locked)
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	if (fterr && fterr != FT_Err_Invalid_Argument)
	{
		fz_warn(ctx, "FT_Get_Advance(%s,%d): %s", font->name, gid, ft_error_string(fterr));
		if (font->width_table)
		{
			if (gid < font->width_count)
				return font->width_table[gid] / 1000.0f;
			return font->width_default / 1000.0f;
		}
	}
	return (float) adv / ((FT_Face)font->ft_face)->units_per_EM;
}

static float
fz_advance_ft_glyph(fz_context *ctx, fz_font *font, int gid, int wmode)
{
	return fz_advance_ft_glyph_aux(ctx, font, gid, wmode, 0);
}

static float
fz_advance_t3_glyph(fz_context *ctx, fz_font *font, int gid)
{
	if (gid < 0 || gid > 255)
		return 0;
	return font->t3widths[gid];
}

void
fz_get_glyph_name(fz_context *ctx, fz_font *font, int glyph, char *buf, int size)
{
	FT_Face face = font->ft_face;
	if (face)
	{
		if (FT_HAS_GLYPH_NAMES(face))
		{
			int fterr = FT_Get_Glyph_Name(face, glyph, buf, size);
			if (fterr)
				fz_warn(ctx, "FT_Get_Glyph_Name(%s,%d): %s", font->name, glyph, ft_error_string(fterr));
		}
		else
			fz_snprintf(buf, size, "%d", glyph);
	}
	else
	{
		fz_snprintf(buf, size, "%d", glyph);
	}
}

float
fz_advance_glyph(fz_context *ctx, fz_font *font, int gid, int wmode)
{
	if (font->ft_face)
	{
		if (wmode)
			return fz_advance_ft_glyph(ctx, font, gid, 1);
		if (gid >= 0 && gid < font->glyph_count)
		{
			float f;
			int block = gid>>8;
			fz_lock(ctx, FZ_LOCK_FREETYPE);
			if (!font->advance_cache)
			{
				int n = (font->glyph_count+255)/256;
				fz_try(ctx)
					font->advance_cache = Memento_label(fz_malloc_array(ctx, n, float *), "font_advance_cache");
				fz_catch(ctx)
				{
					fz_unlock(ctx, FZ_LOCK_FREETYPE);
					fz_rethrow(ctx);
				}
				memset(font->advance_cache, 0, n * sizeof(float *));
			}
			if (!font->advance_cache[block])
			{
				int i, n;
				fz_try(ctx)
					font->advance_cache[block] = Memento_label(fz_malloc_array(ctx, 256, float), "font_advance_cache");
				fz_catch(ctx)
				{
					fz_unlock(ctx, FZ_LOCK_FREETYPE);
					fz_rethrow(ctx);
				}
				n = (block<<8)+256;
				if (n > font->glyph_count)
					n = font->glyph_count;
				n -= (block<<8);
				for (i = 0; i < n; ++i)
					font->advance_cache[block][i] = fz_advance_ft_glyph_aux(ctx, font, (block<<8)+i, 0, 1);
			}
			f = font->advance_cache[block][gid & 255];
			fz_unlock(ctx, FZ_LOCK_FREETYPE);
			return f;
		}

		return fz_advance_ft_glyph(ctx, font, gid, 0);
	}
	if (font->t3procs)
		return fz_advance_t3_glyph(ctx, font, gid);
	return 0;
}

int
fz_encode_character(fz_context *ctx, fz_font *font, int ucs)
{
	if (font->ft_face)
	{
		if (ucs >= 0 && ucs < 0x10000)
		{
			int pg = ucs >> 8;
			int ix = ucs & 0xFF;
			if (!font->encoding_cache[pg])
			{
				int i;
				font->encoding_cache[pg] = fz_malloc_array(ctx, 256, uint16_t);
				for (i = 0; i < 256; ++i)
					font->encoding_cache[pg][i] = FT_Get_Char_Index(font->ft_face, (pg << 8) + i);
			}
			return font->encoding_cache[pg][ix];
		}
		return FT_Get_Char_Index(font->ft_face, ucs);
	}
	return ucs;
}

int
fz_encode_character_sc(fz_context *ctx, fz_font *font, int unicode)
{
	if (font->ft_face)
	{
		int cat = ucdn_get_general_category(unicode);
		if (cat == UCDN_GENERAL_CATEGORY_LL || cat == UCDN_GENERAL_CATEGORY_LT)
		{
			int glyph;
			const char *name;
			char buf[20];

			name = fz_glyph_name_from_unicode_sc(unicode);
			if (name)
			{
				glyph = FT_Get_Name_Index(font->ft_face, (char*)name);
				if (glyph > 0)
					return glyph;
			}

			sprintf(buf, "uni%04X.sc", unicode);
			glyph = FT_Get_Name_Index(font->ft_face, buf);
			if (glyph > 0)
				return glyph;
		}
	}
	return fz_encode_character(ctx, font, unicode);
}

int
fz_encode_character_by_glyph_name(fz_context *ctx, fz_font *font, const char *glyphname)
{
	int glyph = 0;
	if (font->ft_face)
	{
		glyph = ft_name_index(font->ft_face, glyphname);
		if (glyph == 0)
			glyph = ft_char_index(font->ft_face, fz_unicode_from_glyph_name(glyphname));
	}
	// TODO: type3 fonts (not needed for now)
	return glyph;
}

/* FIXME: This should take language too eventually, to allow for fonts where we can select different
 * languages using opentype features. */
int
fz_encode_character_with_fallback(fz_context *ctx, fz_font *user_font, int unicode, int script, int language, fz_font **out_font)
{
	fz_font *font;
	int is_serif = user_font->flags.is_serif;
	int is_italic = user_font->flags.is_italic | user_font->flags.fake_italic;
	int is_bold = user_font->flags.is_bold | user_font->flags.fake_bold;
	int gid;

	gid = fz_encode_character(ctx, user_font, unicode);
	if (gid > 0)
		return *out_font = user_font, gid;

	if (script == 0)
		script = ucdn_get_script(unicode);

	/* Fix for ideographic/halfwidth/fullwidth punctuation forms. */
	if ((unicode >= 0x3000 && unicode <= 0x303F) || (unicode >= 0xFF00 && unicode <= 0xFFEF))
	{
		if (script != UCDN_SCRIPT_HANGUL &&
				script != UCDN_SCRIPT_HIRAGANA &&
				script != UCDN_SCRIPT_KATAKANA &&
				script != UCDN_SCRIPT_BOPOMOFO)
			script = UCDN_SCRIPT_HAN;
	}

	font = fz_load_fallback_font(ctx, script, language, is_serif, is_bold, is_italic);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

#ifndef TOFU_CJK_LANG
	if (script == UCDN_SCRIPT_HAN)
	{
		font = fz_load_fallback_font(ctx, script, FZ_LANG_zh_Hant, is_serif, is_bold, is_italic);
		if (font)
		{
			gid = fz_encode_character(ctx, font, unicode);
			if (gid > 0)
				return *out_font = font, gid;
		}
		font = fz_load_fallback_font(ctx, script, FZ_LANG_ja, is_serif, is_bold, is_italic);
		if (font)
		{
			gid = fz_encode_character(ctx, font, unicode);
			if (gid > 0)
				return *out_font = font, gid;
		}
		font = fz_load_fallback_font(ctx, script, FZ_LANG_ko, is_serif, is_bold, is_italic);
		if (font)
		{
			gid = fz_encode_character(ctx, font, unicode);
			if (gid > 0)
				return *out_font = font, gid;
		}
		font = fz_load_fallback_font(ctx, script, FZ_LANG_zh_Hans, is_serif, is_bold, is_italic);
		if (font)
		{
			gid = fz_encode_character(ctx, font, unicode);
			if (gid > 0)
				return *out_font = font, gid;
		}
	}
#endif

	font = fz_load_fallback_math_font(ctx);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	font = fz_load_fallback_music_font(ctx);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	font = fz_load_fallback_symbol1_font(ctx);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	font = fz_load_fallback_symbol2_font(ctx);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	font = fz_load_fallback_emoji_font(ctx);
	if (font)
	{
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	font = fz_new_base14_font(ctx, "Symbol");
	if (font)
	{
		fz_drop_font(ctx, font); /* it's cached in the font context, return a borrowed pointer */
		gid = fz_encode_character(ctx, font, unicode);
		if (gid > 0)
			return *out_font = font, gid;
	}

	return *out_font = user_font, 0;
}

int fz_font_is_bold(fz_context *ctx, fz_font *font)
{
	return font ? font->flags.is_bold : 0;
}

int fz_font_is_italic(fz_context *ctx, fz_font *font)
{
	return font ? font->flags.is_italic : 0;
}

int fz_font_is_serif(fz_context *ctx, fz_font *font)
{
	return font ? font->flags.is_serif : 0;
}

int fz_font_is_monospaced(fz_context *ctx, fz_font *font)
{
	return font ? font->flags.is_mono : 0;
}

const char *fz_font_name(fz_context *ctx, fz_font *font)
{
	return font ? font->name : "";
}

fz_buffer **fz_font_t3_procs(fz_context *ctx, fz_font *font)
{
	return font ? font->t3procs : NULL;
}

fz_rect fz_font_bbox(fz_context *ctx, fz_font *font)
{
	return font->bbox;
}

void *fz_font_ft_face(fz_context *ctx, fz_font *font)
{
	return font ? font->ft_face : NULL;
}

fz_font_flags_t *fz_font_flags(fz_font *font)
{
	return font ? &font->flags : NULL;
}

fz_shaper_data_t *fz_font_shaper_data(fz_context *ctx, fz_font *font)
{
	return font ? &font->shaper_data : NULL;
}

void fz_font_digest(fz_context *ctx, fz_font *font, unsigned char digest[16])
{
	if (!font->buffer)
		fz_throw(ctx, FZ_ERROR_GENERIC, "no font file for digest");
	if (!font->has_digest)
	{
		fz_md5_buffer(ctx, font->buffer, font->digest);
		font->has_digest = 1;
	}
	memcpy(digest, font->digest, 16);
}







mupdf-1.21.1-source/source/fitz/ftoa.c

#include "mupdf/fitz.h"

#include <assert.h>

/*
	Convert IEEE single precision numbers into decimal ASCII strings, while
	satisfying the following two properties:
	1) Calling strtof or '(float) strtod' on the result must produce the
	original float, independent of the rounding mode used by strtof/strtod.
	2) Minimize the number of produced decimal digits. E.g. the float 0.7f
	should convert to "0.7", not "0.69999999".

	To solve this we use a dedicated single precision version of
	Florian Loitsch's Grisu2 algorithm. See
	http://florian.loitsch.com/publications/dtoa-pldi2010.pdf?attredirects=0

	The code below is derived from Loitsch's C code, which
	implements the same algorithm for IEEE double precision. See
	http://florian.loitsch.com/publications/bench.tar.gz?attredirects=0
*/

/*
	Copyright (c) 2009 Florian Loitsch

	Permission is hereby granted, free of charge, to any person
	obtaining a copy of this software and associated documentation
	files (the "Software"), to deal in the Software without
	restriction, including without limitation the rights to use,
	copy, modify, merge, publish, distribute, sublicense, and/or sell
	copies of the Software, and to permit persons to whom the
	Software is furnished to do so, subject to the following
	conditions:

	The above copyright notice and this permission notice shall be
	included in all copies or substantial portions of the Software.

	THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
	EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
	OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
	NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
	HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
	WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
	FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
	OTHER DEALINGS IN THE SOFTWARE.
*/

static uint32_t
float_to_uint32(float d)
{
	union
	{
		float d;
		uint32_t n;
	} tmp;
	tmp.d = d;
	return tmp.n;
}

typedef struct
{
	uint64_t f;
	int e;
} diy_fp_t;

#define DIY_SIGNIFICAND_SIZE 64
#define DIY_LEADING_BIT ((uint64_t) 1 << (DIY_SIGNIFICAND_SIZE - 1))

static diy_fp_t
minus(diy_fp_t x, diy_fp_t y)
{
	diy_fp_t result = {x.f - y.f, x.e};
	assert(x.e == y.e && x.f >= y.f);
	return result;
}

static diy_fp_t
multiply(diy_fp_t x, diy_fp_t y)
{
	uint64_t a, b, c, d, ac, bc, ad, bd, tmp;
	int half = DIY_SIGNIFICAND_SIZE / 2;
	diy_fp_t r; uint64_t mask = ((uint64_t) 1 << half) - 1;
	a = x.f >> half; b = x.f & mask;
	c = y.f >> half; d = y.f & mask;
	ac = a * c; bc = b * c; ad = a * d; bd = b * d;
	tmp = (bd >> half) + (ad & mask) + (bc & mask);
	tmp += ((uint64_t)1U) << (half - 1); /* Round. */
	r.f = ac + (ad >> half) + (bc >> half) + (tmp >> half);
	r.e = x.e + y.e + half * 2;
	return r;
}

#define SP_SIGNIFICAND_SIZE 23
#define SP_EXPONENT_BIAS (127 + SP_SIGNIFICAND_SIZE)
#define SP_MIN_EXPONENT (-SP_EXPONENT_BIAS)
#define SP_EXPONENT_MASK 0x7f800000
#define SP_SIGNIFICAND_MASK 0x7fffff
#define SP_HIDDEN_BIT 0x800000 /* 2^23 */

/* Does not normalize the result. */
static diy_fp_t
float2diy_fp(float d)
{
	uint32_t d32 = float_to_uint32(d);
	int biased_e = (d32 & SP_EXPONENT_MASK) >> SP_SIGNIFICAND_SIZE;
	uint32_t significand = d32 & SP_SIGNIFICAND_MASK;
	diy_fp_t res;

	if (biased_e != 0)
	{
		res.f = significand + SP_HIDDEN_BIT;
		res.e = biased_e - SP_EXPONENT_BIAS;
	}
	else
	{
		res.f = significand;
		res.e = SP_MIN_EXPONENT + 1;
	}
	return res;
}

static diy_fp_t
normalize_boundary(diy_fp_t in)
{
	diy_fp_t res = in;
	/* The original number could have been a denormal. */
	while (! (res.f & (SP_HIDDEN_BIT << 1)))
	{
		res.f <<= 1;
		res.e--;
	}
	/* Do the final shifts in one go. */
	res.f <<= (DIY_SIGNIFICAND_SIZE - SP_SIGNIFICAND_SIZE - 2);
	res.e = res.e - (DIY_SIGNIFICAND_SIZE - SP_SIGNIFICAND_SIZE - 2);
	return res;
}

static void
normalized_boundaries(float f, diy_fp_t* lower_ptr, diy_fp_t* upper_ptr)
{
	diy_fp_t v = float2diy_fp(f);
	diy_fp_t upper, lower;
	int significand_is_zero = v.f == SP_HIDDEN_BIT;

	upper.f = (v.f << 1) + 1; upper.e = v.e - 1;
	upper = normalize_boundary(upper);
	if (significand_is_zero)
	{
		lower.f = (v.f << 2) - 1;
		lower.e = v.e - 2;
	}
	else
	{
		lower.f = (v.f << 1) - 1;
		lower.e = v.e - 1;
	}
	lower.f <<= lower.e - upper.e;
	lower.e = upper.e;

	/* Adjust to double boundaries, so that we can also read the numbers with '(float) strtod'. */
	upper.f -= 1 << 10;
	lower.f += 1 << 10;

	*upper_ptr = upper;
	*lower_ptr = lower;
}

static int
k_comp(int n)
{
	/* Avoid ceil and floating point multiplication for better
	 * performance and portability. Instead use the approximation
	 * log10(2) ~ 1233/(2^12). Tests show that this gives the correct
	 * result for all values of n in the range -500..500. */
	int tmp = n + DIY_SIGNIFICAND_SIZE - 1;
	int k = (tmp * 1233) / (1 << 12);
	return tmp > 0 ? k + 1 : k;
}

/* Cached powers of ten from 10**-37..10**46. Produced using GNU MPFR's mpfr_pow_si. */

/* Significands. */
static uint64_t powers_ten[84] = {
	0x881cea14545c7575ull, 0xaa242499697392d3ull, 0xd4ad2dbfc3d07788ull,
	0x84ec3c97da624ab5ull, 0xa6274bbdd0fadd62ull, 0xcfb11ead453994baull,
	0x81ceb32c4b43fcf5ull, 0xa2425ff75e14fc32ull, 0xcad2f7f5359a3b3eull,
	0xfd87b5f28300ca0eull, 0x9e74d1b791e07e48ull, 0xc612062576589ddbull,
	0xf79687aed3eec551ull, 0x9abe14cd44753b53ull, 0xc16d9a0095928a27ull,
	0xf1c90080baf72cb1ull, 0x971da05074da7befull, 0xbce5086492111aebull,
	0xec1e4a7db69561a5ull, 0x9392ee8e921d5d07ull, 0xb877aa3236a4b449ull,
	0xe69594bec44de15bull, 0x901d7cf73ab0acd9ull, 0xb424dc35095cd80full,
	0xe12e13424bb40e13ull, 0x8cbccc096f5088ccull, 0xafebff0bcb24aaffull,
	0xdbe6fecebdedd5bfull, 0x89705f4136b4a597ull, 0xabcc77118461cefdull,
	0xd6bf94d5e57a42bcull, 0x8637bd05af6c69b6ull, 0xa7c5ac471b478423ull,
	0xd1b71758e219652cull, 0x83126e978d4fdf3bull, 0xa3d70a3d70a3d70aull,
	0xcccccccccccccccdull, 0x8000000000000000ull, 0xa000000000000000ull,
	0xc800000000000000ull, 0xfa00000000000000ull, 0x9c40000000000000ull,
	0xc350000000000000ull, 0xf424000000000000ull, 0x9896800000000000ull,
	0xbebc200000000000ull, 0xee6b280000000000ull, 0x9502f90000000000ull,
	0xba43b74000000000ull, 0xe8d4a51000000000ull, 0x9184e72a00000000ull,
	0xb5e620f480000000ull, 0xe35fa931a0000000ull, 0x8e1bc9bf04000000ull,
	0xb1a2bc2ec5000000ull, 0xde0b6b3a76400000ull, 0x8ac7230489e80000ull,
	0xad78ebc5ac620000ull, 0xd8d726b7177a8000ull, 0x878678326eac9000ull,
	0xa968163f0a57b400ull, 0xd3c21bcecceda100ull, 0x84595161401484a0ull,
	0xa56fa5b99019a5c8ull, 0xcecb8f27f4200f3aull, 0x813f3978f8940984ull,
	0xa18f07d736b90be5ull, 0xc9f2c9cd04674edfull, 0xfc6f7c4045812296ull,
	0x9dc5ada82b70b59eull, 0xc5371912364ce305ull, 0xf684df56c3e01bc7ull,
	0x9a130b963a6c115cull, 0xc097ce7bc90715b3ull, 0xf0bdc21abb48db20ull,
	0x96769950b50d88f4ull, 0xbc143fa4e250eb31ull, 0xeb194f8e1ae525fdull,
	0x92efd1b8d0cf37beull, 0xb7abc627050305aeull, 0xe596b7b0c643c719ull,
	0x8f7e32ce7bea5c70ull, 0xb35dbf821ae4f38cull, 0xe0352f62a19e306full,
};

/* Exponents. */
static int powers_ten_e[84] = {
	-186, -183, -180, -176, -173, -170, -166, -163, -160, -157, -153,
	-150, -147, -143, -140, -137, -133, -130, -127, -123, -120, -117,
	-113, -110, -107, -103, -100, -97, -93, -90, -87, -83, -80,
	-77, -73, -70, -67, -63, -60, -57, -54, -50, -47, -44,
	-40, -37, -34, -30, -27, -24, -20, -17, -14, -10, -7,
	-4, 0, 3, 6, 10, 13, 16, 20, 23, 26, 30,
	33, 36, 39, 43, 46, 49, 53, 56, 59, 63, 66,
	69, 73, 76, 79, 83, 86, 89
};

static diy_fp_t
cached_power(int i)
{
	diy_fp_t result;

	assert (i >= -37 && i <= 46);
	result.f = powers_ten[i + 37];
	result.e = powers_ten_e[i + 37];
	return result;
}

/* Returns buffer length. */
static int
digit_gen_mix_grisu2(diy_fp_t D_upper, diy_fp_t delta, char* buffer, int* K)
{
	int kappa;
	diy_fp_t one = {(uint64_t) 1 << -D_upper.e, D_upper.e};
	unsigned char p1 = D_upper.f >> -one.e;
	uint64_t p2 = D_upper.f & (one.f - 1);
	unsigned char div = 10;
	uint64_t mask = one.f - 1;
	int len = 0;
	for (kappa = 2; kappa > 0; --kappa)
	{
		unsigned char digit = p1 / div;
		if (digit || len)
			buffer[len++] = '0' + digit;
		p1 %= div; div /= 10;
		if ((((uint64_t) p1) << -one.e) + p2 <= delta.f)
		{
			*K += kappa - 1;
			return len;
		}
	}
	do
	{
		p2 *= 10;
		buffer[len++] = '0' + (p2 >> -one.e);
		p2 &= mask;
		kappa--;
		delta.f *= 10;
	}
	while (p2 > delta.f);
	*K += kappa;
	return len;
}

/*
	Compute decimal integer m, exp such that:
		f = m * 10^exp
		m is as short as possible without losing exactness
	Assumes special cases (0, NaN, +Inf, -Inf) have been handled.
*/
int
fz_grisu(float v, char* buffer, int* K)
{
	diy_fp_t w_lower, w_upper, D_upper, D_lower, c_mk, delta;
	int length, mk, alpha = -DIY_SIGNIFICAND_SIZE + 4;

	normalized_boundaries(v, &w_lower, &w_upper);
	mk = k_comp(alpha - w_upper.e - DIY_SIGNIFICAND_SIZE);
	c_mk = cached_power(mk);

	D_upper = multiply(w_upper, c_mk);
	D_lower = multiply(w_lower, c_mk);

	D_upper.f--;
	D_lower.f++;

	delta = minus(D_upper, D_lower);

	*K = -mk;
	length = digit_gen_mix_grisu2(D_upper, delta, buffer, K);

	buffer[length] = 0;
	return length;
}
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//
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#include "mupdf/fitz.h"

#include <math.h>
#include <float.h>
#include <limits.h>

#define MAX4(a,b,c,d) fz_max(fz_max(a,b), fz_max(c,d))
#define MIN4(a,b,c,d) fz_min(fz_min(a,b), fz_min(c,d))

/*	A useful macro to add with overflow detection and clamping.

	We want to do "b = a + x", but to allow for overflow. Consider the
	top bits, and the cases in which overflow occurs:

	overflow    a   x   b ~a^x  a^b   (~a^x)&(a^b)
	   no       0   0   0   1    0          0
	   yes      0   0   1   1    1          1
	   no       0   1   0   0    0          0
	   no       0   1   1   0    1          0
	   no       1   0   0   0    1          0
	   no       1   0   1   0    0          0
	   yes      1   1   0   1    1          1
	   no       1   1   1   1    0          0
*/
#define ADD_WITH_SAT(b,a,x) \
	((b) = (a) + (x), (b) = (((~(a)^(x))&((a)^(b))) < 0 ? ((x) < 0 ? INT_MIN : INT_MAX) : (b)))

/* Matrices, points and affine transformations */

const fz_matrix fz_identity = { 1, 0, 0, 1, 0, 0 };

fz_matrix
fz_concat(fz_matrix one, fz_matrix two)
{
	fz_matrix dst;
	dst.a = one.a * two.a + one.b * two.c;
	dst.b = one.a * two.b + one.b * two.d;
	dst.c = one.c * two.a + one.d * two.c;
	dst.d = one.c * two.b + one.d * two.d;
	dst.e = one.e * two.a + one.f * two.c + two.e;
	dst.f = one.e * two.b + one.f * two.d + two.f;
	return dst;
}

fz_matrix
fz_scale(float sx, float sy)
{
	fz_matrix m;
	m.a = sx; m.b = 0;
	m.c = 0; m.d = sy;
	m.e = 0; m.f = 0;
	return m;
}

fz_matrix
fz_pre_scale(fz_matrix m, float sx, float sy)
{
	m.a *= sx;
	m.b *= sx;
	m.c *= sy;
	m.d *= sy;
	return m;
}

fz_matrix
fz_post_scale(fz_matrix m, float sx, float sy)
{
	m.a *= sx;
	m.b *= sy;
	m.c *= sx;
	m.d *= sy;
	m.e *= sx;
	m.f *= sy;
	return m;
}

fz_matrix
fz_shear(float h, float v)
{
	fz_matrix m;
	m.a = 1; m.b = v;
	m.c = h; m.d = 1;
	m.e = 0; m.f = 0;
	return m;
}

fz_matrix
fz_pre_shear(fz_matrix m, float h, float v)
{
	float a = m.a;
	float b = m.b;
	m.a += v * m.c;
	m.b += v * m.d;
	m.c += h * a;
	m.d += h * b;
	return m;
}

fz_matrix
fz_rotate(float theta)
{
	fz_matrix m;
	float s;
	float c;

	while (theta < 0)
		theta += 360;
	while (theta >= 360)
		theta -= 360;

	if (fabsf(0 - theta) < FLT_EPSILON)
	{
		s = 0;
		c = 1;
	}
	else if (fabsf(90.0f - theta) < FLT_EPSILON)
	{
		s = 1;
		c = 0;
	}
	else if (fabsf(180.0f - theta) < FLT_EPSILON)
	{
		s = 0;
		c = -1;
	}
	else if (fabsf(270.0f - theta) < FLT_EPSILON)
	{
		s = -1;
		c = 0;
	}
	else
	{
		s = sinf(theta * FZ_PI / 180);
		c = cosf(theta * FZ_PI / 180);
	}

	m.a = c; m.b = s;
	m.c = -s; m.d = c;
	m.e = 0; m.f = 0;
	return m;
}

fz_matrix
fz_pre_rotate(fz_matrix m, float theta)
{
	while (theta < 0)
		theta += 360;
	while (theta >= 360)
		theta -= 360;

	if (fabsf(0 - theta) < FLT_EPSILON)
	{
		/* Nothing to do */
	}
	else if (fabsf(90.0f - theta) < FLT_EPSILON)
	{
		float a = m.a;
		float b = m.b;
		m.a = m.c;
		m.b = m.d;
		m.c = -a;
		m.d = -b;
	}
	else if (fabsf(180.0f - theta) < FLT_EPSILON)
	{
		m.a = -m.a;
		m.b = -m.b;
		m.c = -m.c;
		m.d = -m.d;
	}
	else if (fabsf(270.0f - theta) < FLT_EPSILON)
	{
		float a = m.a;
		float b = m.b;
		m.a = -m.c;
		m.b = -m.d;
		m.c = a;
		m.d = b;
	}
	else
	{
		float s = sinf(theta * FZ_PI / 180);
		float c = cosf(theta * FZ_PI / 180);
		float a = m.a;
		float b = m.b;
		m.a = c * a + s * m.c;
		m.b = c * b + s * m.d;
		m.c =-s * a + c * m.c;
		m.d =-s * b + c * m.d;
	}

	return m;
}

fz_matrix
fz_translate(float tx, float ty)
{
	fz_matrix m;
	m.a = 1; m.b = 0;
	m.c = 0; m.d = 1;
	m.e = tx; m.f = ty;
	return m;
}

fz_matrix
fz_pre_translate(fz_matrix m, float tx, float ty)
{
	m.e += tx * m.a + ty * m.c;
	m.f += tx * m.b + ty * m.d;
	return m;
}

fz_matrix
fz_transform_page(fz_rect mediabox, float resolution, float rotate)
{
	float user_w, user_h, pixel_w, pixel_h;
	fz_rect pixel_box;
	fz_matrix matrix;

	/* Adjust scaling factors to cover whole pixels */
	user_w = mediabox.x1 - mediabox.x0;
	user_h = mediabox.y1 - mediabox.y0;
	pixel_w = floorf(user_w * resolution / 72 + 0.5f);
	pixel_h = floorf(user_h * resolution / 72 + 0.5f);

	matrix = fz_pre_rotate(fz_scale(pixel_w / user_w, pixel_h / user_h), rotate);

	/* Adjust the page origin to sit at 0,0 after rotation */
	pixel_box = fz_transform_rect(mediabox, matrix);
	matrix.e -= pixel_box.x0;
	matrix.f -= pixel_box.y0;

	return matrix;
}

fz_matrix
fz_invert_matrix(fz_matrix src)
{
	float a = src.a;
	float det = a * src.d - src.b * src.c;
	if (det < -FLT_EPSILON || det > FLT_EPSILON)
	{
		fz_matrix dst;
		float rdet = 1 / det;
		dst.a = src.d * rdet;
		dst.b = -src.b * rdet;
		dst.c = -src.c * rdet;
		dst.d = a * rdet;
		a = -src.e * dst.a - src.f * dst.c;
		dst.f = -src.e * dst.b - src.f * dst.d;
		dst.e = a;
		return dst;
	}
	return src;
}

int
fz_try_invert_matrix(fz_matrix *dst, fz_matrix src)
{
	double sa = (double)src.a;
	double sb = (double)src.b;
	double sc = (double)src.c;
	double sd = (double)src.d;
	double da, db, dc, dd;
	double det = sa * sd - sb * sc;
	if (det >= -DBL_EPSILON && det <= DBL_EPSILON)
		return 1;
	det = 1 / det;
	da = sd * det;
	dst->a = (float)da;
	db = -sb * det;
	dst->b = (float)db;
	dc = -sc * det;
	dst->c = (float)dc;
	dd = sa * det;
	dst->d = (float)dd;
	da = -src.e * da - src.f * dc;
	dst->f = (float)(-src.e * db - src.f * dd);
	dst->e = (float)da;
	return 0;
}

int
fz_is_rectilinear(fz_matrix m)
{
	return (fabsf(m.b) < FLT_EPSILON && fabsf(m.c) < FLT_EPSILON) ||
		(fabsf(m.a) < FLT_EPSILON && fabsf(m.d) < FLT_EPSILON);
}

float
fz_matrix_expansion(fz_matrix m)
{
	return sqrtf(fabsf(m.a * m.d - m.b * m.c));
}

float
fz_matrix_max_expansion(fz_matrix m)
{
	float max = fabsf(m.a);
	float x = fabsf(m.b);
	if (max < x)
		max = x;
	x = fabsf(m.c);
	if (max < x)
		max = x;
	x = fabsf(m.d);
	if (max < x)
		max = x;
	return max;
}

fz_point
fz_transform_point(fz_point p, fz_matrix m)
{
	float x = p.x;
	p.x = x * m.a + p.y * m.c + m.e;
	p.y = x * m.b + p.y * m.d + m.f;
	return p;
}

fz_point
fz_transform_point_xy(float x, float y, fz_matrix m)
{
	fz_point p;
	p.x = x * m.a + y * m.c + m.e;
	p.y = x * m.b + y * m.d + m.f;
	return p;
}

fz_point
fz_transform_vector(fz_point p, fz_matrix m)
{
	float x = p.x;
	p.x = x * m.a + p.y * m.c;
	p.y = x * m.b + p.y * m.d;
	return p;
}

fz_point
fz_normalize_vector(fz_point p)
{
	float len = p.x * p.x + p.y * p.y;
	if (len != 0)
	{
		len = sqrtf(len);
		p.x /= len;
		p.y /= len;
	}
	return p;
}

/* Rectangles and bounding boxes */

/* biggest and smallest integers that a float can represent perfectly (i.e. 24 bits) */
#define MAX_SAFE_INT 16777216
#define MIN_SAFE_INT -16777216

const fz_rect fz_infinite_rect = { FZ_MIN_INF_RECT, FZ_MIN_INF_RECT, FZ_MAX_INF_RECT, FZ_MAX_INF_RECT };
const fz_rect fz_empty_rect = { FZ_MAX_INF_RECT, FZ_MAX_INF_RECT, FZ_MIN_INF_RECT, FZ_MIN_INF_RECT };
const fz_rect fz_invalid_rect = { 0, 0, -1, -1 };
const fz_rect fz_unit_rect = { 0, 0, 1, 1 };

const fz_irect fz_infinite_irect = { FZ_MIN_INF_RECT, FZ_MIN_INF_RECT, FZ_MAX_INF_RECT, FZ_MAX_INF_RECT };
const fz_irect fz_empty_irect = { FZ_MAX_INF_RECT, FZ_MAX_INF_RECT, FZ_MIN_INF_RECT, FZ_MIN_INF_RECT };
const fz_irect fz_invalid_irect = { 0, 0, -1, -1 };
const fz_irect fz_unit_bbox = { 0, 0, 1, 1 };

fz_irect
fz_irect_from_rect(fz_rect r)
{
	fz_irect b;
	if (fz_is_infinite_rect(r))
		return fz_infinite_irect;
	if (!fz_is_valid_rect(r))
		return fz_invalid_irect;

	b.x0 = fz_clamp(floorf(r.x0), MIN_SAFE_INT, MAX_SAFE_INT);
	b.y0 = fz_clamp(floorf(r.y0), MIN_SAFE_INT, MAX_SAFE_INT);
	b.x1 = fz_clamp(ceilf(r.x1), MIN_SAFE_INT, MAX_SAFE_INT);
	b.y1 = fz_clamp(ceilf(r.y1), MIN_SAFE_INT, MAX_SAFE_INT);

	return b;
}

fz_rect
fz_rect_from_irect(fz_irect a)
{
	fz_rect r;

	if (fz_is_infinite_irect(a))
		return fz_infinite_rect;

	r.x0 = a.x0;
	r.y0 = a.y0;
	r.x1 = a.x1;
	r.y1 = a.y1;
	return r;
}

fz_irect
fz_round_rect(fz_rect r)
{
	fz_irect b;
	float f;

	f = floorf(r.x0 + 0.001f);
	b.x0 = fz_clamp(f, MIN_SAFE_INT, MAX_SAFE_INT);
	f = floorf(r.y0 + 0.001f);
	b.y0 = fz_clamp(f, MIN_SAFE_INT, MAX_SAFE_INT);
	f = ceilf(r.x1 - 0.001f);
	b.x1 = fz_clamp(f, MIN_SAFE_INT, MAX_SAFE_INT);
	f = ceilf(r.y1 - 0.001f);
	b.y1 = fz_clamp(f, MIN_SAFE_INT, MAX_SAFE_INT);

	return b;
}

fz_rect
fz_intersect_rect(fz_rect a, fz_rect b)
{
	if (fz_is_infinite_rect(b)) return a;
	if (fz_is_infinite_rect(a)) return b;
	if (a.x0 < b.x0)
		a.x0 = b.x0;
	if (a.y0 < b.y0)
		a.y0 = b.y0;
	if (a.x1 > b.x1)
		a.x1 = b.x1;
	if (a.y1 > b.y1)
		a.y1 = b.y1;
	return a;
}

fz_irect
fz_intersect_irect(fz_irect a, fz_irect b)
{
	if (fz_is_infinite_irect(b)) return a;
	if (fz_is_infinite_irect(a)) return b;
	if (a.x0 < b.x0)
		a.x0 = b.x0;
	if (a.y0 < b.y0)
		a.y0 = b.y0;
	if (a.x1 > b.x1)
		a.x1 = b.x1;
	if (a.y1 > b.y1)
		a.y1 = b.y1;
	return a;
}

fz_rect
fz_union_rect(fz_rect a, fz_rect b)
{
	/* Check for empty box before infinite box */
	if (!fz_is_valid_rect(b)) return a;
	if (!fz_is_valid_rect(a)) return b;
	if (fz_is_infinite_rect(a)) return a;
	if (fz_is_infinite_rect(b)) return b;
	if (a.x0 > b.x0)
		a.x0 = b.x0;
	if (a.y0 > b.y0)
		a.y0 = b.y0;
	if (a.x1 < b.x1)
		a.x1 = b.x1;
	if (a.y1 < b.y1)
		a.y1 = b.y1;
	return a;
}

fz_rect
fz_translate_rect(fz_rect a, float xoff, float yoff)
{
	if (fz_is_infinite_rect(a)) return a;
	a.x0 += xoff;
	a.y0 += yoff;
	a.x1 += xoff;
	a.y1 += yoff;
	return a;
}

fz_irect
fz_translate_irect(fz_irect a, int xoff, int yoff)
{
	int t;

	if (fz_is_empty_irect(a)) return a;
	if (fz_is_infinite_irect(a)) return a;
	a.x0 = ADD_WITH_SAT(t, a.x0, xoff);
	a.y0 = ADD_WITH_SAT(t, a.y0, yoff);
	a.x1 = ADD_WITH_SAT(t, a.x1, xoff);
	a.y1 = ADD_WITH_SAT(t, a.y1, yoff);
	return a;
}

fz_rect
fz_transform_rect(fz_rect r, fz_matrix m)
{
	fz_point s, t, u, v;
	int invalid;

	if (fz_is_infinite_rect(r))
		return r;

	if (fabsf(m.b) < FLT_EPSILON && fabsf(m.c) < FLT_EPSILON)
	{
		if (m.a < 0)
		{
			float f = r.x0;
			r.x0 = r.x1;
			r.x1 = f;
		}
		if (m.d < 0)
		{
			float f = r.y0;
			r.y0 = r.y1;
			r.y1 = f;
		}
		s = fz_transform_point_xy(r.x0, r.y0, m);
		t = fz_transform_point_xy(r.x1, r.y1, m);
		r.x0 = s.x; r.y0 = s.y;
		r.x1 = t.x; r.y1 = t.y;
		/* If r was invalid coming in, it'll still be invalid now. */
		return r;
	}
	else if (fabsf(m.a) < FLT_EPSILON && fabsf(m.d) < FLT_EPSILON)
	{
		if (m.b < 0)
		{
			float f = r.x0;
			r.x0 = r.x1;
			r.x1 = f;
		}
		if (m.c < 0)
		{
			float f = r.y0;
			r.y0 = r.y1;
			r.y1 = f;
		}
		s = fz_transform_point_xy(r.x0, r.y0, m);
		t = fz_transform_point_xy(r.x1, r.y1, m);
		r.x0 = s.x; r.y0 = s.y;
		r.x1 = t.x; r.y1 = t.y;
		/* If r was invalid coming in, it'll still be invalid now. */
		return r;
	}

	invalid = (r.x0 > r.x1) || (r.y0 > r.y1);
	s.x = r.x0; s.y = r.y0;
	t.x = r.x0; t.y = r.y1;
	u.x = r.x1; u.y = r.y1;
	v.x = r.x1; v.y = r.y0;
	s = fz_transform_point(s, m);
	t = fz_transform_point(t, m);
	u = fz_transform_point(u, m);
	v = fz_transform_point(v, m);
	r.x0 = MIN4(s.x, t.x, u.x, v.x);
	r.y0 = MIN4(s.y, t.y, u.y, v.y);
	r.x1 = MAX4(s.x, t.x, u.x, v.x);
	r.y1 = MAX4(s.y, t.y, u.y, v.y);

	/* If we were called with an invalid rectangle, return an
	 * invalid rectangle after transformation. */
	if (invalid)
	{
		float t;
		t = r.x0; r.x0 = r.x1; r.x1 = t;
		t = r.y0; r.y0 = r.y1; r.y1 = t;
	}
	return r;
}

fz_irect
fz_expand_irect(fz_irect a, int expand)
{
	if (fz_is_infinite_irect(a)) return a;
	if (!fz_is_valid_irect(a)) return a;
	a.x0 -= expand;
	a.y0 -= expand;
	a.x1 += expand;
	a.y1 += expand;
	return a;
}

fz_rect
fz_expand_rect(fz_rect a, float expand)
{
	if (fz_is_infinite_rect(a)) return a;
	if (!fz_is_valid_rect(a)) return a;
	a.x0 -= expand;
	a.y0 -= expand;
	a.x1 += expand;
	a.y1 += expand;
	return a;
}

/* Adding a point to an invalid rectangle makes the zero area rectangle
 * that contains just that point. */
fz_rect fz_include_point_in_rect(fz_rect r, fz_point p)
{
	if (fz_is_infinite_rect(r)) return r;
	if (p.x < r.x0) r.x0 = p.x;
	if (p.x > r.x1) r.x1 = p.x;
	if (p.y < r.y0) r.y0 = p.y;
	if (p.y > r.y1) r.y1 = p.y;
	return r;
}

int fz_contains_rect(fz_rect a, fz_rect b)
{
	/* An invalid rect can't contain anything */
	if (!fz_is_valid_rect(a))
		return 0;
	/* Any valid rect contains all invalid rects */
	if (!fz_is_valid_rect(b))
		return 1;
	return ((a.x0 <= b.x0) &&
		(a.y0 <= b.y0) &&
		(a.x1 >= b.x1) &&
		(a.y1 >= b.y1));
}

fz_rect
fz_rect_from_quad(fz_quad q)
{
	fz_rect r;
	r.x0 = MIN4(q.ll.x, q.lr.x, q.ul.x, q.ur.x);
	r.y0 = MIN4(q.ll.y, q.lr.y, q.ul.y, q.ur.y);
	r.x1 = MAX4(q.ll.x, q.lr.x, q.ul.x, q.ur.x);
	r.y1 = MAX4(q.ll.y, q.lr.y, q.ul.y, q.ur.y);
	return r;
}

fz_quad
fz_transform_quad(fz_quad q, fz_matrix m)
{
	q.ul = fz_transform_point(q.ul, m);
	q.ur = fz_transform_point(q.ur, m);
	q.ll = fz_transform_point(q.ll, m);
	q.lr = fz_transform_point(q.lr, m);
	return q;
}

fz_quad
fz_quad_from_rect(fz_rect r)
{
	fz_quad q;
	q.ul = fz_make_point(r.x0, r.y0);
	q.ur = fz_make_point(r.x1, r.y0);
	q.ll = fz_make_point(r.x0, r.y1);
	q.lr = fz_make_point(r.x1, r.y1);
	return q;
}

int fz_is_point_inside_rect(fz_point p, fz_rect r)
{
	return (p.x >= r.x0 && p.x < r.x1 && p.y >= r.y0 && p.y < r.y1);
}

int fz_is_point_inside_irect(int x, int y, fz_irect r)
{
	return (x >= r.x0 && x < r.x1 && y >= r.y0 && y < r.y1);
}

static int fz_is_point_inside_triangle(fz_point p, fz_point a, fz_point b, fz_point c)
{
	float s, t, area;
	s = a.y * c.x - a.x * c.y + (c.y - a.y) * p.x + (a.x - c.x) * p.y;
	t = a.x * b.y - a.y * b.x + (a.y - b.y) * p.x + (b.x - a.x) * p.y;

	if ((s < 0) != (t < 0))
		return 0;

	area = -b.y * c.x + a.y * (c.x - b.x) + a.x * (b.y - c.y) + b.x * c.y;

	return area < 0 ?
		(s <= 0 && s + t >= area) :
		(s >= 0 && s + t <= area);
}

int fz_is_point_inside_quad(fz_point p, fz_quad q)
{
	return
		fz_is_point_inside_triangle(p, q.ul, q.ur, q.lr) ||
		fz_is_point_inside_triangle(p, q.ul, q.lr, q.ll);
}

int fz_is_quad_inside_quad(fz_quad needle, fz_quad haystack)
{
	return
		fz_is_point_inside_quad(needle.ul, haystack) &&
		fz_is_point_inside_quad(needle.ur, haystack) &&
		fz_is_point_inside_quad(needle.ll, haystack) &&
		fz_is_point_inside_quad(needle.lr, haystack);
}

int fz_is_quad_intersecting_quad(fz_quad a, fz_quad b)
{
	fz_rect ar = fz_rect_from_quad(a);
	fz_rect br = fz_rect_from_quad(b);
	return !fz_is_empty_rect(fz_intersect_rect(ar, br));
}
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/*
 * This is a version of the public domain getopt implementation by
 * Henry Spencer originally posted to net.sources.
 *
 * This file is in the public domain.
 */

#include <stdio.h>
#include <string.h>

#define getopt fz_getopt
#define optarg fz_optarg
#define optind fz_optind

char *optarg; /* Global argument pointer. */
int optind = 0; /* Global argv index. */

static char *scan = NULL; /* Private scan pointer. */

int
getopt(int argc, char *argv[], char *optstring)
{
	char c;
	char *place;

	optarg = NULL;

	if (!scan || *scan == '\0') {
		if (optind == 0)
			optind++;

		if (optind >= argc || argv[optind][0] != '-' || argv[optind][1] == '\0')
			return EOF;
		if (argv[optind][1] == '-' && argv[optind][2] == '\0') {
			optind++;
			return EOF;
		}

		scan = argv[optind]+1;
		optind++;
	}

	c = *scan++;
	place = strchr(optstring, c);

	if (!place || c == ':') {
		fprintf(stderr, "%s: unknown option -%c\n", argv[0], c);
		return '?';
	}

	place++;
	if (*place == ':') {
		if (*scan != '\0') {
			optarg = scan;
			scan = NULL;
		} else if( optind < argc ) {
			optarg = argv[optind];
			optind++;
		} else {
			fprintf(stderr, "%s: option requires argument -%c\n", argv[0], c);
			return ':';
		}
	}

	return c;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef FITZ_GLYPH_IMP_H
#define FITZ_GLYPH_IMP_H


/*
	Glyphs represent a run length encoded set of pixels for a 2
	dimensional region of a plane.

	x, y: The minimum x and y coord of the region in pixels.

	w, h: The width and height of the region in pixels.

	samples: The sample data. The sample data is in a compressed
	format designed to give reasonable compression, and to be fast
	to plot from.

	The first sizeof(int) * h bytes of the table, when interpreted
	as ints gives the offset within the data block of that lines
	data. An offset of 0 indicates that that line is completely
	blank.

	The data for individual lines is a sequence of bytes:
	 00000000 = end of lines data
	 LLLLLL00 = extend the length given in the next run by the 6 L
		bits given here.
	 LLLLLL01 = A run of length L+1 transparent pixels.
	 LLLLLE10 = A run of length L+1 solid pixels. If E then this is
		the last run on this line.
	 LLLLLE11 = A run of length L+1 intermediate pixels followed by
		L+1 bytes of literal pixel data. If E then this is the
		last run on this line.
*/
struct fz_glyph
{
	fz_storable storable;
	int x, y, w, h;
	fz_pixmap *pixmap;
	size_t size;
	unsigned char data[1];
};

/*
	Create a new glyph from a pixmap

	Returns a pointer to the new glyph. Throws exception on failure
	to allocate.
*/
fz_glyph *fz_new_glyph_from_pixmap(fz_context *ctx, fz_pixmap *pix);

/*
	Create a new glyph from 8bpp data

	x, y: X and Y position for the glyph

	w, h: Width and Height for the glyph

	sp: Source Pointer to data

	span: Increment from line to line of data

	Returns a pointer to the new glyph. Throws exception on failure
	to allocate.
*/
fz_glyph *fz_new_glyph_from_8bpp_data(fz_context *ctx, int x, int y, int w, int h, unsigned char *sp, int span);

/*
	Create a new glyph from 1bpp data

	x, y: X and Y position for the glyph

	w, h: Width and Height for the glyph

	sp: Source Pointer to data

	span: Increment from line to line of data

	Returns a pointer to the new glyph. Throws exception on failure
	to allocate.
*/
fz_glyph *fz_new_glyph_from_1bpp_data(fz_context *ctx, int x, int y, int w, int h, unsigned char *sp, int span);

fz_path *fz_outline_ft_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm);
fz_glyph *fz_render_ft_glyph(fz_context *ctx, fz_font *font, int cid, fz_matrix trm, int aa);
fz_pixmap *fz_render_ft_glyph_pixmap(fz_context *ctx, fz_font *font, int cid, fz_matrix trm, int aa);
fz_glyph *fz_render_t3_glyph(fz_context *ctx, fz_font *font, int cid, fz_matrix trm, fz_colorspace *model, const fz_irect *scissor, int aa);
fz_pixmap *fz_render_t3_glyph_pixmap(fz_context *ctx, fz_font *font, int cid, fz_matrix trm, fz_colorspace *model, const fz_irect *scissor, int aa);
fz_glyph *fz_render_ft_stroked_glyph(fz_context *ctx, fz_font *font, int gid, fz_matrix trm, fz_matrix ctm, const fz_stroke_state *state, int aa);
fz_glyph *fz_render_glyph(fz_context *ctx, fz_font*, int gid, fz_matrix *, fz_colorspace *model, const fz_irect *scissor, int alpha, int aa);
fz_glyph *fz_render_stroked_glyph(fz_context *ctx, fz_font*, int, fz_matrix *, fz_matrix, const fz_stroke_state *stroke, const fz_irect *scissor, int aa);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "glyph-imp.h"
#include "pixmap-imp.h"

#include <string.h>

#define RLE_THRESHOLD 256

fz_glyph *
fz_keep_glyph(fz_context *ctx, fz_glyph *glyph)
{
	return fz_keep_storable(ctx, &glyph->storable);
}

void
fz_drop_glyph(fz_context *ctx, fz_glyph *glyph)
{
	fz_drop_storable(ctx, &glyph->storable);
}

static void
fz_drop_glyph_imp(fz_context *ctx, fz_storable *glyph_)
{
	fz_glyph *glyph = (fz_glyph *)glyph_;
	fz_drop_pixmap(ctx, glyph->pixmap);
	fz_free(ctx, glyph);
}

fz_irect
fz_glyph_bbox(fz_context *ctx, fz_glyph *glyph)
{
	fz_irect bbox;
	bbox.x0 = glyph->x;
	bbox.y0 = glyph->y;
	bbox.x1 = glyph->x + glyph->w;
	bbox.y1 = glyph->y + glyph->h;
	return bbox;
}

fz_irect
fz_glyph_bbox_no_ctx(fz_glyph *glyph)
{
	fz_irect bbox;
	bbox.x0 = glyph->x;
	bbox.y0 = glyph->y;
	bbox.x1 = glyph->x + glyph->w;
	bbox.y1 = glyph->y + glyph->h;
	return bbox;
}

int
fz_glyph_width(fz_context *ctx, fz_glyph *glyph)
{
	return glyph->w;
}

int
fz_glyph_height(fz_context *ctx, fz_glyph *glyph)
{
	return glyph->h;
}

#ifndef NDEBUG
#include <stdio.h>

void
fz_dump_glyph(fz_glyph *glyph)
{
	int x, y;

	if (glyph->pixmap)
	{
		printf("pixmap glyph\n");
		return;
	}
	printf("glyph: %dx%d @ (%d,%d)\n", glyph->w, glyph->h, glyph->x, glyph->y);

	for (y = 0; y < glyph->h; y++)
	{
		int offset = ((int *)(glyph->data))[y];
		if (offset >= 0)
		{
			int extend = 0;
			int eol = 0;
			x = glyph->w;
			do
			{
				int v = glyph->data[offset++];
				int len;
				char c;
				switch(v&3)
				{
				case 0: /* extend */
					extend = v>>2;
					len = 0;
					break;
				case 1: /* Transparent pixels */
					len = 1 + (v>>2) + (extend<<6);
					extend = 0;
					c = '.';
					break;
				case 2: /* Solid pixels */
					len = 1 + (v>>3) + (extend<<5);
					extend = 0;
					eol = v & 4;
					c = (eol ? '$' :'#');
					break;
				default: /* Intermediate pixels */
					len = 1 + (v>>3) + (extend<<5);
					extend = 0;
					offset += len;
					eol = v & 4;
					c = (eol ? '!' : '?');
					break;
				}
				x -= len;
				while (len--)
					fputc(c, stdout);
				if (eol)
					break;
			}
			while (x > 0);
		}
		printf("\n");
	}
}
#endif

fz_glyph *
fz_new_glyph_from_pixmap(fz_context *ctx, fz_pixmap *pix)
{
	fz_glyph *glyph = NULL;

	if (pix == NULL)
		return NULL;

	fz_var(glyph);

	fz_try(ctx)
	{
		if (pix->n != 1 || pix->w * pix->h < RLE_THRESHOLD)
		{
			glyph = fz_malloc_struct(ctx, fz_glyph);
			FZ_INIT_STORABLE(glyph, 1, fz_drop_glyph_imp);
			glyph->x = pix->x;
			glyph->y = pix->y;
			glyph->w = pix->w;
			glyph->h = pix->h;
			glyph->size = fz_pixmap_size(ctx, pix);
			glyph->pixmap = fz_keep_pixmap(ctx, pix);
		}
		else
			glyph = fz_new_glyph_from_8bpp_data(ctx, pix->x, pix->y, pix->w, pix->h, pix->samples, pix->stride);
	}
	fz_always(ctx)
	{
		fz_drop_pixmap(ctx, pix);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return glyph;
}

fz_glyph *
fz_new_glyph_from_8bpp_data(fz_context *ctx, int x, int y, int w, int h, unsigned char *sp, int span)
{
	fz_glyph *glyph = NULL;
	fz_pixmap *pix = NULL;
	int size, fill, yy;
	unsigned char *orig_sp = sp;

	fz_var(glyph);
	fz_var(pix);

	fz_try(ctx)
	{
		/* We start out by allocating space as large as the pixmap.
		 * If we need more than that give up on using RLE. We can
		 * never hope to beat the pixmap for really small sizes. */
		if (w <= 6 || w * h < RLE_THRESHOLD)
			goto try_pixmap;

		size = h * w;
		fill = h * sizeof(int);
		glyph = Memento_label(fz_malloc(ctx, sizeof(fz_glyph) + size), "fz_glyph(8)");
		FZ_INIT_STORABLE(glyph, 1, fz_drop_glyph_imp);
		glyph->x = x;
		glyph->y = y;
		glyph->w = w;
		glyph->h = h;
		glyph->pixmap = NULL;
		if (h == 0)
		{
			glyph->size = 0;
			break;
		}
		for (yy=0; yy < h; yy++)
		{
			int nonblankfill = fill;
			int nonblankfill_end = fill;
			int linefill = fill;
			int ww = w;
			do
			{
				int code;
				int len = ww;
				int needed;
				unsigned char *ep;
				switch (*sp)
				{
				case 0:
					if (len > 0x1000)
						len = 0x1000;
					ep = sp+len;
					while (++sp != ep && *sp == 0);
					code = 1;
					len -= ep-sp;
					ww -= len;
					needed = fill + 1 + (len > 0x40);
					break;
				case 255:
					if (len > 0x800)
						len = 0x800;
					ep = sp+len;
					while (++sp != ep && *sp == 255);
					code = 2;
					len -= ep-sp;
					ww -= len;
					needed = fill + 1 + (len > 0x20);
					break;
				default:
				{
					unsigned char c;
					if (len > 0x800)
						len = 0x800;
					ep = sp+len;
					while (++sp != ep && (c = *sp) != 255 && c != 0);
					len -= ep-sp;
					ww -= len;
					needed = fill + 1 + len + (len > 0x20);
					code = 3;
				}
				}
				if (needed > size)
					goto try_pixmap;
				if (code == 1)
				{
					if (len > 0x40)
						glyph->data[fill++] = ((len-1)>>6)<<2;
					glyph->data[fill++] = 1 | (((len-1)&63)<<2);
				}
				else
				{
					if (len > 0x20)
						glyph->data[fill++] = ((len-1)>>5)<<2;
					nonblankfill = fill;
					glyph->data[fill++] = code | (((len-1)&31)<<3);
					if (code == 3)
					{
						memcpy(&glyph->data[fill], sp - len, len);
						fill += len;
					}
					nonblankfill_end = fill;
				}
			}
			while (ww > 0);
			if (nonblankfill_end == linefill)
			{
				((int *)(glyph->data))[yy] = -1;
				fill = linefill;
			}
			else
			{
				glyph->data[nonblankfill] |= 4;
				fill = nonblankfill_end;
				((int *)(glyph->data))[yy] = linefill;
			}
			sp += span - w;
		}
		if (fill != size)
		{
			glyph = fz_realloc(ctx, glyph, sizeof(fz_glyph) + fill);
			size = fill;
		}
		glyph->size = size;
		break;

		/* Nasty use of a goto here, but it saves us having to exit
		 * and reenter the try context, and this routine is speed
		 * critical. */
try_pixmap:
		glyph = Memento_label(fz_realloc(ctx, glyph, sizeof(fz_glyph)), "fz_glyph(8r)");
		FZ_INIT_STORABLE(glyph, 1, fz_drop_glyph_imp);
		pix = fz_new_pixmap_from_8bpp_data(ctx, x, y, w, h, orig_sp, span);
		glyph->x = pix->x;
		glyph->y = pix->y;
		glyph->w = pix->w;
		glyph->h = pix->h;
		glyph->size = fz_pixmap_size(ctx, pix);
		glyph->pixmap = pix;
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pix);
		fz_free(ctx, glyph);
		fz_rethrow(ctx);
	}

	return glyph;
}

fz_glyph *
fz_new_glyph_from_1bpp_data(fz_context *ctx, int x, int y, int w, int h, unsigned char *sp, int span)
{
	fz_pixmap *pix = NULL;
	fz_glyph *glyph = NULL;
	int size, fill, yy;
	unsigned char *orig_sp = sp;

	fz_var(glyph);
	fz_var(pix);

	fz_try(ctx)
	{
		/* We start out by allocating space as large as the pixmap.
		 * If we need more than that give up on using RLE. We can
		 * never hope to beat the pixmap for really small sizes. */
		if (w <= 6 || w * h < RLE_THRESHOLD)
			goto try_pixmap;

		size = h * w;
		fill = h * sizeof(int);
		glyph = Memento_label(fz_malloc(ctx, sizeof(fz_glyph) + size), "fz_glyph(1)");
		FZ_INIT_STORABLE(glyph, 1, fz_drop_glyph_imp);
		glyph->x = x;
		glyph->y = y;
		glyph->w = w;
		glyph->h = h;
		glyph->pixmap = NULL;
		if (h == 0)
		{
			glyph->size = 0;
			break;
		}
		for (yy=0; yy < h; yy++)
		{
			int nonblankfill = fill;
			int nonblankfill_end = fill;
			int linefill = fill;
			int ww = w;
			int bit = 0x80;
			do
			{
				int len = 0;
				int needed;
				int b = *sp & bit;
				bit >>= 1;
				if (bit == 0)
					bit = 0x80, sp++;
				ww--;
				if (b == 0)
				{
					while (ww > 0 && len < 0xfff && (*sp & bit) == 0)
					{
						bit >>= 1;
						if (bit == 0)
							bit = 0x80, sp++;
						len++;
						ww--;
					}
					needed = fill + (len >= 0x40) + 1;
					if (needed > size)
						goto try_pixmap;
					if (len >= 0x40)
						glyph->data[fill++] = (len>>6)<<2;
					glyph->data[fill++] = 1 | ((len&63)<<2);
				}
				else
				{
					while (ww > 0 && len < 0x7ff && (*sp & bit) != 0)
					{
						bit >>= 1;
						if (bit == 0)
							bit = 0x80, sp++;
						len++;
						ww--;
					}
					needed = fill + (len >= 0x20) + 1;
					if (needed > size)
						goto try_pixmap;
					if (len >= 0x20)
						glyph->data[fill++] = (len>>5)<<2;
					nonblankfill = fill;
					glyph->data[fill++] = 2 | ((len&31)<<3);
					nonblankfill_end = fill;
				}
			}
			while (ww > 0);
			if (nonblankfill_end == linefill)
			{
				((int *)(glyph->data))[yy] = -1;
				fill = linefill;
			}
			else
			{
				glyph->data[nonblankfill] |= 4;
				fill = nonblankfill_end;
				((int *)(glyph->data))[yy] = linefill;
			}
			sp += span - (w>>3);
		}
		if (fill != size)
		{
			glyph = fz_realloc(ctx, glyph, sizeof(fz_glyph) + fill);
			size = fill;
		}
		glyph->size = size;
		break;

		/* Nasty use of a goto here, but it saves us having to exit
		 * and reenter the try context, and this routine is speed
		 * critical. */
try_pixmap:
		glyph = fz_realloc(ctx, glyph, sizeof(fz_glyph));
		FZ_INIT_STORABLE(glyph, 1, fz_drop_glyph_imp);
		pix = fz_new_pixmap_from_1bpp_data(ctx, x, y, w, h, orig_sp, span);
		glyph->x = pix->x;
		glyph->y = pix->y;
		glyph->w = pix->w;
		glyph->h = pix->h;
		glyph->size = fz_pixmap_size(ctx, pix);
		glyph->pixmap = pix;
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pix);
		fz_free(ctx, glyph);
		fz_rethrow(ctx);
	}

	return glyph;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "glyphbox.h"

int fz_glyph_entirely_outside_box(fz_context *ctx, fz_matrix *ctm, fz_text_span *span, fz_text_item *item, fz_rect *box)
{
	fz_rect glyph_rect = fz_bound_glyph(ctx, span->font, item->gid, span->trm);
	glyph_rect.x0 += item->x;
	glyph_rect.y0 += item->y;
	glyph_rect.x1 += item->x;
	glyph_rect.y1 += item->y;
	glyph_rect = fz_transform_rect(glyph_rect, *ctm);
	if (glyph_rect.x1 <= box->x0 ||
			glyph_rect.y1 <= box->y0 ||
			glyph_rect.x0 >= box->x1 ||
			glyph_rect.y0 >= box->y1)
		return 1;
	return 0;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_GLYPHBOX_H
#define MUPDF_GLYPHBOX_H

#include "mupdf/fitz.h"

/*
 * Returns 1 if glyph is entirely outside box; otherwise returns 0.
 *
 * Uses rectangle bbox for the glyph internally and can return false negative -
 * i.e. can return zero even if actually no part of the glyph is inside box.
 */
int fz_glyph_entirely_outside_box(fz_context *ctx, fz_matrix *ctm, fz_text_span *span, fz_text_item *item, fz_rect *box);

#endif
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/* This file was generated by scripts/glyphdump.py. Do not edit. */

static const char *single_name_list[] = {
"A",
"AE",
"AEacute",
"AEmacron",
"AEsmall",
"Aacute",
"Aacutesmall",
"Abreve",
"Abreveacute",
"Abrevecyrillic",
"Abrevedotbelow",
"Abrevegrave",
"Abrevehookabove",
"Abrevetilde",
"Acaron",
"Acircle",
"Acircumflex",
"Acircumflexacute",
"Acircumflexdotbelow",
"Acircumflexgrave",
"Acircumflexhookabove",
"Acircumflexsmall",
"Acircumflextilde",
"Acute",
"Acutesmall",
"Acyrillic",
"Adblgrave",
"Adieresis",
"Adieresiscyrillic",
"Adieresismacron",
"Adieresissmall",
"Adotbelow",
"Adotmacron",
"Agrave",
"Agravesmall",
"Ahookabove",
"Aiecyrillic",
"Ainvertedbreve",
"Alpha",
"Alphatonos",
"Amacron",
"Amonospace",
"Aogonek",
"Aring",
"Aringacute",
"Aringbelow",
"Aringsmall",
"Asmall",
"Atilde",
"Atildesmall",
"Aybarmenian",
"B",
"Bcircle",
"Bdotaccent",
"Bdotbelow",
"Becyrillic",
"Benarmenian",
"Beta",
"Bhook",
"Blinebelow",
"Bmonospace",
"Brevesmall",
"Bsmall",
"Btopbar",
"C",
"Caarmenian",
"Cacute",
"Caron",
"Caronsmall",
"Ccaron",
"Ccedilla",
"Ccedillaacute",
"Ccedillasmall",
"Ccircle",
"Ccircumflex",
"Cdot",
"Cdotaccent",
"Cedillasmall",
"Chaarmenian",
"Cheabkhasiancyrillic",
"Checyrillic",
"Chedescenderabkhasiancyrillic",
"Chedescendercyrillic",
"Chedieresiscyrillic",
"Cheharmenian",
"Chekhakassiancyrillic",
"Cheverticalstrokecyrillic",
"Chi",
"Chook",
"Circumflexsmall",
"Cmonospace",
"Coarmenian",
"Csmall",
"D",
"DZ",
"DZcaron",
"Daarmenian",
"Dafrican",
"Dbar",
"Dcaron",
"Dcedilla",
"Dcircle",
"Dcircumflexbelow",
"Dcroat",
"Ddotaccent",
"Ddotbelow",
"Decyrillic",
"Deicoptic",
"Delta",
"Deltagreek",
"Dhook",
"Dieresis",
"DieresisAcute",
"DieresisGrave",
"Dieresissmall",
"Digamma",
"Digammagreek",
"Djecyrillic",
"Dlinebelow",
"Dmonospace",
"Dotaccentsmall",
"Dslash",
"Dsmall",
"Dtopbar",
"Dz",
"Dzcaron",
"Dzeabkhasiancyrillic",
"Dzecyrillic",
"Dzhecyrillic",
"E",
"Eacute",
"Eacutesmall",
"Ebreve",
"Ecaron",
"Ecedillabreve",
"Echarmenian",
"Ecircle",
"Ecircumflex",
"Ecircumflexacute",
"Ecircumflexbelow",
"Ecircumflexdotbelow",
"Ecircumflexgrave",
"Ecircumflexhookabove",
"Ecircumflexsmall",
"Ecircumflextilde",
"Ecyrillic",
"Edblgrave",
"Edieresis",
"Edieresissmall",
"Edot",
"Edotaccent",
"Edotbelow",
"Efcyrillic",
"Egrave",
"Egravesmall",
"Eharmenian",
"Ehookabove",
"Eightroman",
"Einvertedbreve",
"Eiotifiedcyrillic",
"Elcyrillic",
"Elevenroman",
"Emacron",
"Emacronacute",
"Emacrongrave",
"Emcyrillic",
"Emonospace",
"Encyrillic",
"Endescendercyrillic",
"Eng",
"Enghecyrillic",
"Enhookcyrillic",
"Eogonek",
"Eopen",
"Epsilon",
"Epsilontonos",
"Ercyrillic",
"Ereversed",
"Ereversedcyrillic",
"Escyrillic",
"Esdescendercyrillic",
"Esh",
"Esmall",
"Eta",
"Etarmenian",
"Etatonos",
"Eth",
"Ethsmall",
"Etilde",
"Etildebelow",
"Euro",
"Ezh",
"Ezhcaron",
"Ezhreversed",
"F",
"Fcircle",
"Fdotaccent",
"Feharmenian",
"Feicoptic",
"Fhook",
"Finv",
"Fitacyrillic",
"Fiveroman",
"Fmonospace",
"Fourroman",
"Fsmall",
"G",
"GBsquare",
"Gacute",
"Gamma",
"Gammaafrican",
"Gangiacoptic",
"Gbreve",
"Gcaron",
"Gcedilla",
"Gcircle",
"Gcircumflex",
"Gcommaaccent",
"Gdot",
"Gdotaccent",
"Gecyrillic",
"Ghadarmenian",
"Ghemiddlehookcyrillic",
"Ghestrokecyrillic",
"Gheupturncyrillic",
"Ghook",
"Gimarmenian",
"Gjecyrillic",
"Gmacron",
"Gmir",
"Gmonospace",
"Grave",
"Gravesmall",
"Gsmall",
"Gsmallhook",
"Gstroke",
"H",
"H18533",
"H18543",
"H18551",
"H22073",
"HPsquare",
"Haabkhasiancyrillic",
"Hadescendercyrillic",
"Hardsigncyrillic",
"Hbar",
"Hbrevebelow",
"Hcedilla",
"Hcircle",
"Hcircumflex",
"Hdieresis",
"Hdotaccent",
"Hdotbelow",
"Hmonospace",
"Hoarmenian",
"Horicoptic",
"Hsmall",
"Hungarumlaut",
"Hungarumlautsmall",
"Hzsquare",
"I",
"IAcyrillic",
"IJ",
"IUcyrillic",
"Iacute",
"Iacutesmall",
"Ibreve",
"Icaron",
"Icircle",
"Icircumflex",
"Icircumflexsmall",
"Icyrillic",
"Idblgrave",
"Idieresis",
"Idieresisacute",
"Idieresiscyrillic",
"Idieresissmall",
"Idot",
"Idotaccent",
"Idotbelow",
"Iebrevecyrillic",
"Iecyrillic",
"Ifractur",
"Ifraktur",
"Igrave",
"Igravesmall",
"Ihookabove",
"Iicyrillic",
"Iinvertedbreve",
"Iishortcyrillic",
"Imacron",
"Imacroncyrillic",
"Imonospace",
"Iniarmenian",
"Iocyrillic",
"Iogonek",
"Iota",
"Iotaafrican",
"Iotadieresis",
"Iotatonos",
"Ismall",
"Istroke",
"Itilde",
"Itildebelow",
"Izhitsacyrillic",
"Izhitsadblgravecyrillic",
"J",
"Jaarmenian",
"Jcircle",
"Jcircumflex",
"Jecyrillic",
"Jheharmenian",
"Jmonospace",
"Jsmall",
"K",
"KBsquare",
"KKsquare",
"Kabashkircyrillic",
"Kacute",
"Kacyrillic",
"Kadescendercyrillic",
"Kahookcyrillic",
"Kappa",
"Kastrokecyrillic",
"Kaverticalstrokecyrillic",
"Kcaron",
"Kcedilla",
"Kcircle",
"Kcommaaccent",
"Kdotbelow",
"Keharmenian",
"Kenarmenian",
"Khacyrillic",
"Kheicoptic",
"Khook",
"Kjecyrillic",
"Klinebelow",
"Kmonospace",
"Koppacyrillic",
"Koppagreek",
"Ksicyrillic",
"Ksmall",
"L",
"LJ",
"LL",
"Lacute",
"Lambda",
"Lcaron",
"Lcedilla",
"Lcircle",
"Lcircumflexbelow",
"Lcommaaccent",
"Ldot",
"Ldotaccent",
"Ldotbelow",
"Ldotbelowmacron",
"Liwnarmenian",
"Lj",
"Ljecyrillic",
"Llinebelow",
"Lmonospace",
"Lslash",
"Lslashsmall",
"Lsmall",
"M",
"MBsquare",
"Macron",
"Macronsmall",
"Macute",
"Mcircle",
"Mdotaccent",
"Mdotbelow",
"Menarmenian",
"Mmonospace",
"Msmall",
"Mturned",
"Mu",
"N",
"NJ",
"Nacute",
"Ncaron",
"Ncedilla",
"Ncircle",
"Ncircumflexbelow",
"Ncommaaccent",
"Ndotaccent",
"Ndotbelow",
"Ng",
"Nhookleft",
"Nineroman",
"Nj",
"Njecyrillic",
"Nlinebelow",
"Nmonospace",
"Nowarmenian",
"Nsmall",
"Ntilde",
"Ntildesmall",
"Nu",
"O",
"OE",
"OEsmall",
"Oacute",
"Oacutesmall",
"Obarredcyrillic",
"Obarreddieresiscyrillic",
"Obreve",
"Ocaron",
"Ocenteredtilde",
"Ocircle",
"Ocircumflex",
"Ocircumflexacute",
"Ocircumflexdotbelow",
"Ocircumflexgrave",
"Ocircumflexhookabove",
"Ocircumflexsmall",
"Ocircumflextilde",
"Ocyrillic",
"Odblacute",
"Odblgrave",
"Odieresis",
"Odieresiscyrillic",
"Odieresissmall",
"Odotbelow",
"Ogoneksmall",
"Ograve",
"Ogravesmall",
"Oharmenian",
"Ohm",
"Ohookabove",
"Ohorn",
"Ohornacute",
"Ohorndotbelow",
"Ohorngrave",
"Ohornhookabove",
"Ohorntilde",
"Ohungarumlaut",
"Oi",
"Oinvertedbreve",
"Omacron",
"Omacronacute",
"Omacrongrave",
"Omega",
"Omegacyrillic",
"Omegagreek",
"Omegainv",
"Omegaroundcyrillic",
"Omegatitlocyrillic",
"Omegatonos",
"Omicron",
"Omicrontonos",
"Omonospace",
"Oneroman",
"Oogonek",
"Oogonekmacron",
"Oopen",
"Oslash",
"Oslashacute",
"Oslashsmall",
"Osmall",
"Ostrokeacute",
"Otcyrillic",
"Otilde",
"Otildeacute",
"Otildedieresis",
"Otildesmall",
"P",
"Pacute",
"Pcircle",
"Pdotaccent",
"Pecyrillic",
"Peharmenian",
"Pemiddlehookcyrillic",
"Phi",
"Phook",
"Pi",
"Piwrarmenian",
"Pmonospace",
"Psi",
"Psicyrillic",
"Psmall",
"Q",
"Qcircle",
"Qmonospace",
"Qsmall",
"R",
"Raarmenian",
"Racute",
"Rcaron",
"Rcedilla",
"Rcircle",
"Rcommaaccent",
"Rdblgrave",
"Rdotaccent",
"Rdotbelow",
"Rdotbelowmacron",
"Reharmenian",
"Rfractur",
"Rfraktur",
"Rho",
"Ringsmall",
"Rinvertedbreve",
"Rlinebelow",
"Rmonospace",
"Rsmall",
"Rsmallinverted",
"Rsmallinvertedsuperior",
"S",
"SF010000",
"SF020000",
"SF030000",
"SF040000",
"SF050000",
"SF060000",
"SF070000",
"SF080000",
"SF090000",
"SF100000",
"SF110000",
"SF190000",
"SF200000",
"SF210000",
"SF220000",
"SF230000",
"SF240000",
"SF250000",
"SF260000",
"SF270000",
"SF280000",
"SF360000",
"SF370000",
"SF380000",
"SF390000",
"SF400000",
"SF410000",
"SF420000",
"SF430000",
"SF440000",
"SF450000",
"SF460000",
"SF470000",
"SF480000",
"SF490000",
"SF500000",
"SF510000",
"SF520000",
"SF530000",
"SF540000",
"Sacute",
"Sacutedotaccent",
"Sampigreek",
"Scaron",
"Scarondotaccent",
"Scaronsmall",
"Scedilla",
"Schwa",
"Schwacyrillic",
"Schwadieresiscyrillic",
"Scircle",
"Scircumflex",
"Scommaaccent",
"Sdotaccent",
"Sdotbelow",
"Sdotbelowdotaccent",
"Seharmenian",
"Sevenroman",
"Shaarmenian",
"Shacyrillic",
"Shchacyrillic",
"Sheicoptic",
"Shhacyrillic",
"Shimacoptic",
"Sigma",
"Sixroman",
"Smonospace",
"Softsigncyrillic",
"Ssmall",
"Stigmagreek",
"T",
"Tau",
"Tbar",
"Tcaron",
"Tcedilla",
"Tcircle",
"Tcircumflexbelow",
"Tcommaaccent",
"Tdotaccent",
"Tdotbelow",
"Tecyrillic",
"Tedescendercyrillic",
"Tenroman",
"Tetsecyrillic",
"Theta",
"Thook",
"Thorn",
"Thornsmall",
"Threeroman",
"Tildesmall",
"Tiwnarmenian",
"Tlinebelow",
"Tmonospace",
"Toarmenian",
"Tonefive",
"Tonesix",
"Tonetwo",
"Tretroflexhook",
"Tsecyrillic",
"Tshecyrillic",
"Tsmall",
"Twelveroman",
"Tworoman",
"U",
"Uacute",
"Uacutesmall",
"Ubreve",
"Ucaron",
"Ucircle",
"Ucircumflex",
"Ucircumflexbelow",
"Ucircumflexsmall",
"Ucyrillic",
"Udblacute",
"Udblgrave",
"Udieresis",
"Udieresisacute",
"Udieresisbelow",
"Udieresiscaron",
"Udieresiscyrillic",
"Udieresisgrave",
"Udieresismacron",
"Udieresissmall",
"Udotbelow",
"Ugrave",
"Ugravesmall",
"Uhookabove",
"Uhorn",
"Uhornacute",
"Uhorndotbelow",
"Uhorngrave",
"Uhornhookabove",
"Uhorntilde",
"Uhungarumlaut",
"Uhungarumlautcyrillic",
"Uinvertedbreve",
"Ukcyrillic",
"Umacron",
"Umacroncyrillic",
"Umacrondieresis",
"Umonospace",
"Uogonek",
"Upsilon",
"Upsilon1",
"Upsilonacutehooksymbolgreek",
"Upsilonafrican",
"Upsilondieresis",
"Upsilondieresishooksymbolgreek",
"Upsilonhooksymbol",
"Upsilontonos",
"Uring",
"Ushortcyrillic",
"Usmall",
"Ustraightcyrillic",
"Ustraightstrokecyrillic",
"Utilde",
"Utildeacute",
"Utildebelow",
"V",
"Vcircle",
"Vdotbelow",
"Vecyrillic",
"Vewarmenian",
"Vhook",
"Vmonospace",
"Voarmenian",
"Vsmall",
"Vtilde",
"W",
"Wacute",
"Wcircle",
"Wcircumflex",
"Wdieresis",
"Wdotaccent",
"Wdotbelow",
"Wgrave",
"Wmonospace",
"Wsmall",
"X",
"Xcircle",
"Xdieresis",
"Xdotaccent",
"Xeharmenian",
"Xi",
"Xmonospace",
"Xsmall",
"Y",
"Yacute",
"Yacutesmall",
"Yatcyrillic",
"Ycircle",
"Ycircumflex",
"Ydieresis",
"Ydieresissmall",
"Ydotaccent",
"Ydotbelow",
"Yen",
"Yericyrillic",
"Yerudieresiscyrillic",
"Ygrave",
"Yhook",
"Yhookabove",
"Yiarmenian",
"Yicyrillic",
"Yiwnarmenian",
"Ymonospace",
"Ysmall",
"Ytilde",
"Yusbigcyrillic",
"Yusbigiotifiedcyrillic",
"Yuslittlecyrillic",
"Yuslittleiotifiedcyrillic",
"Z",
"Zaarmenian",
"Zacute",
"Zcaron",
"Zcaronsmall",
"Zcircle",
"Zcircumflex",
"Zdot",
"Zdotaccent",
"Zdotbelow",
"Zecyrillic",
"Zedescendercyrillic",
"Zedieresiscyrillic",
"Zeta",
"Zhearmenian",
"Zhebrevecyrillic",
"Zhecyrillic",
"Zhedescendercyrillic",
"Zhedieresiscyrillic",
"Zlinebelow",
"Zmonospace",
"Zsmall",
"Zstroke",
"a",
"aabengali",
"aacute",
"aadeva",
"aagujarati",
"aagurmukhi",
"aamatragurmukhi",
"aarusquare",
"aavowelsignbengali",
"aavowelsigndeva",
"aavowelsigngujarati",
"abbreviationmarkarmenian",
"abbreviationsigndeva",
"abengali",
"abopomofo",
"abreve",
"abreveacute",
"abrevecyrillic",
"abrevedotbelow",
"abrevegrave",
"abrevehookabove",
"abrevetilde",
"acaron",
"acircle",
"acircumflex",
"acircumflexacute",
"acircumflexdotbelow",
"acircumflexgrave",
"acircumflexhookabove",
"acircumflextilde",
"acute",
"acutebelowcmb",
"acutecmb",
"acutecomb",
"acutedeva",
"acutelowmod",
"acutetonecmb",
"acyrillic",
"adblgrave",
"addakgurmukhi",
"adeva",
"adieresis",
"adieresiscyrillic",
"adieresismacron",
"adotbelow",
"adotmacron",
"ae",
"aeacute",
"aekorean",
"aemacron",
"afii00208",
"afii08941",
"afii10017",
"afii10018",
"afii10019",
"afii10020",
"afii10021",
"afii10022",
"afii10023",
"afii10024",
"afii10025",
"afii10026",
"afii10027",
"afii10028",
"afii10029",
"afii10030",
"afii10031",
"afii10032",
"afii10033",
"afii10034",
"afii10035",
"afii10036",
"afii10037",
"afii10038",
"afii10039",
"afii10040",
"afii10041",
"afii10042",
"afii10043",
"afii10044",
"afii10045",
"afii10046",
"afii10047",
"afii10048",
"afii10049",
"afii10050",
"afii10051",
"afii10052",
"afii10053",
"afii10054",
"afii10055",
"afii10056",
"afii10057",
"afii10058",
"afii10059",
"afii10060",
"afii10061",
"afii10062",
"afii10063",
"afii10064",
"afii10065",
"afii10066",
"afii10067",
"afii10068",
"afii10069",
"afii10070",
"afii10071",
"afii10072",
"afii10073",
"afii10074",
"afii10075",
"afii10076",
"afii10077",
"afii10078",
"afii10079",
"afii10080",
"afii10081",
"afii10082",
"afii10083",
"afii10084",
"afii10085",
"afii10086",
"afii10087",
"afii10088",
"afii10089",
"afii10090",
"afii10091",
"afii10092",
"afii10093",
"afii10094",
"afii10095",
"afii10096",
"afii10097",
"afii10098",
"afii10099",
"afii10100",
"afii10101",
"afii10102",
"afii10103",
"afii10104",
"afii10105",
"afii10106",
"afii10107",
"afii10108",
"afii10109",
"afii10110",
"afii10145",
"afii10146",
"afii10147",
"afii10148",
"afii10192",
"afii10193",
"afii10194",
"afii10195",
"afii10196",
"afii10831",
"afii10832",
"afii10846",
"afii299",
"afii300",
"afii301",
"afii57381",
"afii57388",
"afii57392",
"afii57393",
"afii57394",
"afii57395",
"afii57396",
"afii57397",
"afii57398",
"afii57399",
"afii57400",
"afii57401",
"afii57403",
"afii57407",
"afii57409",
"afii57410",
"afii57411",
"afii57412",
"afii57413",
"afii57414",
"afii57415",
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"wdotaccent",
"wdotbelow",
"wehiragana",
"weierstrass",
"wekatakana",
"wekorean",
"weokorean",
"wgrave",
"whitebullet",
"whitecircle",
"whitecircleinverse",
"whitecornerbracketleft",
"whitecornerbracketleftvertical",
"whitecornerbracketright",
"whitecornerbracketrightvertical",
"whitediamond",
"whitediamondcontainingblacksmalldiamond",
"whitedownpointingsmalltriangle",
"whitedownpointingtriangle",
"whiteleftpointingsmalltriangle",
"whiteleftpointingtriangle",
"whitelenticularbracketleft",
"whitelenticularbracketright",
"whiterightpointingsmalltriangle",
"whiterightpointingtriangle",
"whitesmallsquare",
"whitesmilingface",
"whitesquare",
"whitestar",
"whitetelephone",
"whitetortoiseshellbracketleft",
"whitetortoiseshellbracketright",
"whiteuppointingsmalltriangle",
"whiteuppointingtriangle",
"wihiragana",
"wikatakana",
"wikorean",
"wmonospace",
"wohiragana",
"wokatakana",
"wokatakanahalfwidth",
"won",
"wonmonospace",
"wowaenthai",
"wparen",
"wreathproduct",
"wring",
"wsuperior",
"wturned",
"wynn",
"x",
"xabovecmb",
"xbopomofo",
"xcircle",
"xdieresis",
"xdotaccent",
"xeharmenian",
"xi",
"xmonospace",
"xparen",
"xsuperior",
"y",
"yaadosquare",
"yabengali",
"yacute",
"yadeva",
"yaekorean",
"yagujarati",
"yagurmukhi",
"yahiragana",
"yakatakana",
"yakatakanahalfwidth",
"yakorean",
"yamakkanthai",
"yasmallhiragana",
"yasmallkatakana",
"yasmallkatakanahalfwidth",
"yatcyrillic",
"ycircle",
"ycircumflex",
"ydieresis",
"ydotaccent",
"ydotbelow",
"yeharabic",
"yehbarreearabic",
"yehbarreefinalarabic",
"yehfinalarabic",
"yehhamzaabovearabic",
"yehhamzaabovefinalarabic",
"yehhamzaaboveinitialarabic",
"yehhamzaabovemedialarabic",
"yehinitialarabic",
"yehmedialarabic",
"yehmeeminitialarabic",
"yehmeemisolatedarabic",
"yehnoonfinalarabic",
"yehthreedotsbelowarabic",
"yekorean",
"yen",
"yenmonospace",
"yeokorean",
"yeorinhieuhkorean",
"yerahbenyomohebrew",
"yerahbenyomolefthebrew",
"yericyrillic",
"yerudieresiscyrillic",
"yesieungkorean",
"yesieungpansioskorean",
"yesieungsioskorean",
"yetivhebrew",
"ygrave",
"yhook",
"yhookabove",
"yiarmenian",
"yicyrillic",
"yikorean",
"yinyang",
"yiwnarmenian",
"ymonospace",
"yod",
"yoddagesh",
"yoddageshhebrew",
"yodhebrew",
"yodyodhebrew",
"yodyodpatahhebrew",
"yohiragana",
"yoikorean",
"yokatakana",
"yokatakanahalfwidth",
"yokorean",
"yosmallhiragana",
"yosmallkatakana",
"yosmallkatakanahalfwidth",
"yotgreek",
"yoyaekorean",
"yoyakorean",
"yoyakthai",
"yoyingthai",
"yparen",
"ypogegrammeni",
"ypogegrammenigreekcmb",
"yr",
"yring",
"ysuperior",
"ytilde",
"yturned",
"yuhiragana",
"yuikorean",
"yukatakana",
"yukatakanahalfwidth",
"yukorean",
"yusbigcyrillic",
"yusbigiotifiedcyrillic",
"yuslittlecyrillic",
"yuslittleiotifiedcyrillic",
"yusmallhiragana",
"yusmallkatakana",
"yusmallkatakanahalfwidth",
"yuyekorean",
"yuyeokorean",
"yyabengali",
"yyadeva",
"z",
"zaarmenian",
"zacute",
"zadeva",
"zagurmukhi",
"zaharabic",
"zahfinalarabic",
"zahinitialarabic",
"zahiragana",
"zahmedialarabic",
"zainarabic",
"zainfinalarabic",
"zakatakana",
"zaqefgadolhebrew",
"zaqefqatanhebrew",
"zarqahebrew",
"zayin",
"zayindagesh",
"zayindageshhebrew",
"zayinhebrew",
"zbopomofo",
"zcaron",
"zcircle",
"zcircumflex",
"zcurl",
"zdot",
"zdotaccent",
"zdotbelow",
"zecyrillic",
"zedescendercyrillic",
"zedieresiscyrillic",
"zehiragana",
"zekatakana",
"zero",
"zeroarabic",
"zerobengali",
"zerodeva",
"zerogujarati",
"zerogurmukhi",
"zerohackarabic",
"zeroinferior",
"zeromonospace",
"zerooldstyle",
"zeropersian",
"zerosuperior",
"zerothai",
"zerowidthjoiner",
"zerowidthnonjoiner",
"zerowidthspace",
"zeta",
"zhbopomofo",
"zhearmenian",
"zhebrevecyrillic",
"zhecyrillic",
"zhedescendercyrillic",
"zhedieresiscyrillic",
"zihiragana",
"zikatakana",
"zinorhebrew",
"zlinebelow",
"zmonospace",
"zohiragana",
"zokatakana",
"zparen",
"zretroflexhook",
"zstroke",
"zuhiragana",
"zukatakana",
};

static const unsigned short single_code_list[] = {
0x0041,
0x00c6,
0x01fc,
0x01e2,
0xf7e6,
0x00c1,
0xf7e1,
0x0102,
0x1eae,
0x04d0,
0x1eb6,
0x1eb0,
0x1eb2,
0x1eb4,
0x01cd,
0x24b6,
0x00c2,
0x1ea4,
0x1eac,
0x1ea6,
0x1ea8,
0xf7e2,
0x1eaa,
0xf6c9,
0xf7b4,
0x0410,
0x0200,
0x00c4,
0x04d2,
0x01de,
0xf7e4,
0x1ea0,
0x01e0,
0x00c0,
0xf7e0,
0x1ea2,
0x04d4,
0x0202,
0x0391,
0x0386,
0x0100,
0xff21,
0x0104,
0x00c5,
0x01fa,
0x1e00,
0xf7e5,
0xf761,
0x00c3,
0xf7e3,
0x0531,
0x0042,
0x24b7,
0x1e02,
0x1e04,
0x0411,
0x0532,
0x0392,
0x0181,
0x1e06,
0xff22,
0xf6f4,
0xf762,
0x0182,
0x0043,
0x053e,
0x0106,
0xf6ca,
0xf6f5,
0x010c,
0x00c7,
0x1e08,
0xf7e7,
0x24b8,
0x0108,
0x010a,
0x010a,
0xf7b8,
0x0549,
0x04bc,
0x0427,
0x04be,
0x04b6,
0x04f4,
0x0543,
0x04cb,
0x04b8,
0x03a7,
0x0187,
0xf6f6,
0xff23,
0x0551,
0xf763,
0x0044,
0x01f1,
0x01c4,
0x0534,
0x0189,
0x0110,
0x010e,
0x1e10,
0x24b9,
0x1e12,
0x0110,
0x1e0a,
0x1e0c,
0x0414,
0x03ee,
0x2206,
0x0394,
0x018a,
0xf6cb,
0xf6cc,
0xf6cd,
0xf7a8,
0x03dd,
0x03dc,
0x0402,
0x1e0e,
0xff24,
0xf6f7,
0x0110,
0xf764,
0x018b,
0x01f2,
0x01c5,
0x04e0,
0x0405,
0x040f,
0x0045,
0x00c9,
0xf7e9,
0x0114,
0x011a,
0x1e1c,
0x0535,
0x24ba,
0x00ca,
0x1ebe,
0x1e18,
0x1ec6,
0x1ec0,
0x1ec2,
0xf7ea,
0x1ec4,
0x0404,
0x0204,
0x00cb,
0xf7eb,
0x0116,
0x0116,
0x1eb8,
0x0424,
0x00c8,
0xf7e8,
0x0537,
0x1eba,
0x2167,
0x0206,
0x0464,
0x041b,
0x216a,
0x0112,
0x1e16,
0x1e14,
0x041c,
0xff25,
0x041d,
0x04a2,
0x014a,
0x04a4,
0x04c7,
0x0118,
0x0190,
0x0395,
0x0388,
0x0420,
0x018e,
0x042d,
0x0421,
0x04aa,
0x01a9,
0xf765,
0x0397,
0x0538,
0x0389,
0x00d0,
0xf7f0,
0x1ebc,
0x1e1a,
0x20ac,
0x01b7,
0x01ee,
0x01b8,
0x0046,
0x24bb,
0x1e1e,
0x0556,
0x03e4,
0x0191,
0x2132,
0x0472,
0x2164,
0xff26,
0x2163,
0xf766,
0x0047,
0x3387,
0x01f4,
0x0393,
0x0194,
0x03ea,
0x011e,
0x01e6,
0x0122,
0x24bc,
0x011c,
0x0122,
0x0120,
0x0120,
0x0413,
0x0542,
0x0494,
0x0492,
0x0490,
0x0193,
0x0533,
0x0403,
0x1e20,
0x2141,
0xff27,
0xf6ce,
0xf760,
0xf767,
0x029b,
0x01e4,
0x0048,
0x25cf,
0x25aa,
0x25ab,
0x25a1,
0x33cb,
0x04a8,
0x04b2,
0x042a,
0x0126,
0x1e2a,
0x1e28,
0x24bd,
0x0124,
0x1e26,
0x1e22,
0x1e24,
0xff28,
0x0540,
0x03e8,
0xf768,
0xf6cf,
0xf6f8,
0x3390,
0x0049,
0x042f,
0x0132,
0x042e,
0x00cd,
0xf7ed,
0x012c,
0x01cf,
0x24be,
0x00ce,
0xf7ee,
0x0406,
0x0208,
0x00cf,
0x1e2e,
0x04e4,
0xf7ef,
0x0130,
0x0130,
0x1eca,
0x04d6,
0x0415,
0x2111,
0x2111,
0x00cc,
0xf7ec,
0x1ec8,
0x0418,
0x020a,
0x0419,
0x012a,
0x04e2,
0xff29,
0x053b,
0x0401,
0x012e,
0x0399,
0x0196,
0x03aa,
0x038a,
0xf769,
0x0197,
0x0128,
0x1e2c,
0x0474,
0x0476,
0x004a,
0x0541,
0x24bf,
0x0134,
0x0408,
0x054b,
0xff2a,
0xf76a,
0x004b,
0x3385,
0x33cd,
0x04a0,
0x1e30,
0x041a,
0x049a,
0x04c3,
0x039a,
0x049e,
0x049c,
0x01e8,
0x0136,
0x24c0,
0x0136,
0x1e32,
0x0554,
0x053f,
0x0425,
0x03e6,
0x0198,
0x040c,
0x1e34,
0xff2b,
0x0480,
0x03de,
0x046e,
0xf76b,
0x004c,
0x01c7,
0xf6bf,
0x0139,
0x039b,
0x013d,
0x013b,
0x24c1,
0x1e3c,
0x013b,
0x013f,
0x013f,
0x1e36,
0x1e38,
0x053c,
0x01c8,
0x0409,
0x1e3a,
0xff2c,
0x0141,
0xf6f9,
0xf76c,
0x004d,
0x3386,
0xf6d0,
0xf7af,
0x1e3e,
0x24c2,
0x1e40,
0x1e42,
0x0544,
0xff2d,
0xf76d,
0x019c,
0x039c,
0x004e,
0x01ca,
0x0143,
0x0147,
0x0145,
0x24c3,
0x1e4a,
0x0145,
0x1e44,
0x1e46,
0x014a,
0x019d,
0x2168,
0x01cb,
0x040a,
0x1e48,
0xff2e,
0x0546,
0xf76e,
0x00d1,
0xf7f1,
0x039d,
0x004f,
0x0152,
0xf6fa,
0x00d3,
0xf7f3,
0x04e8,
0x04ea,
0x014e,
0x01d1,
0x019f,
0x24c4,
0x00d4,
0x1ed0,
0x1ed8,
0x1ed2,
0x1ed4,
0xf7f4,
0x1ed6,
0x041e,
0x0150,
0x020c,
0x00d6,
0x04e6,
0xf7f6,
0x1ecc,
0xf6fb,
0x00d2,
0xf7f2,
0x0555,
0x2126,
0x1ece,
0x01a0,
0x1eda,
0x1ee2,
0x1edc,
0x1ede,
0x1ee0,
0x0150,
0x01a2,
0x020e,
0x014c,
0x1e52,
0x1e50,
0x2126,
0x0460,
0x03a9,
0x2127,
0x047a,
0x047c,
0x038f,
0x039f,
0x038c,
0xff2f,
0x2160,
0x01ea,
0x01ec,
0x0186,
0x00d8,
0x01fe,
0xf7f8,
0xf76f,
0x01fe,
0x047e,
0x00d5,
0x1e4c,
0x1e4e,
0xf7f5,
0x0050,
0x1e54,
0x24c5,
0x1e56,
0x041f,
0x054a,
0x04a6,
0x03a6,
0x01a4,
0x03a0,
0x0553,
0xff30,
0x03a8,
0x0470,
0xf770,
0x0051,
0x24c6,
0xff31,
0xf771,
0x0052,
0x054c,
0x0154,
0x0158,
0x0156,
0x24c7,
0x0156,
0x0210,
0x1e58,
0x1e5a,
0x1e5c,
0x0550,
0x211c,
0x211c,
0x03a1,
0xf6fc,
0x0212,
0x1e5e,
0xff32,
0xf772,
0x0281,
0x02b6,
0x0053,
0x250c,
0x2514,
0x2510,
0x2518,
0x253c,
0x252c,
0x2534,
0x251c,
0x2524,
0x2500,
0x2502,
0x2561,
0x2562,
0x2556,
0x2555,
0x2563,
0x2551,
0x2557,
0x255d,
0x255c,
0x255b,
0x255e,
0x255f,
0x255a,
0x2554,
0x2569,
0x2566,
0x2560,
0x2550,
0x256c,
0x2567,
0x2568,
0x2564,
0x2565,
0x2559,
0x2558,
0x2552,
0x2553,
0x256b,
0x256a,
0x015a,
0x1e64,
0x03e0,
0x0160,
0x1e66,
0xf6fd,
0x015e,
0x018f,
0x04d8,
0x04da,
0x24c8,
0x015c,
0x0218,
0x1e60,
0x1e62,
0x1e68,
0x054d,
0x2166,
0x0547,
0x0428,
0x0429,
0x03e2,
0x04ba,
0x03ec,
0x03a3,
0x2165,
0xff33,
0x042c,
0xf773,
0x03da,
0x0054,
0x03a4,
0x0166,
0x0164,
0x0162,
0x24c9,
0x1e70,
0x0162,
0x1e6a,
0x1e6c,
0x0422,
0x04ac,
0x2169,
0x04b4,
0x0398,
0x01ac,
0x00de,
0xf7fe,
0x2162,
0xf6fe,
0x054f,
0x1e6e,
0xff34,
0x0539,
0x01bc,
0x0184,
0x01a7,
0x01ae,
0x0426,
0x040b,
0xf774,
0x216b,
0x2161,
0x0055,
0x00da,
0xf7fa,
0x016c,
0x01d3,
0x24ca,
0x00db,
0x1e76,
0xf7fb,
0x0423,
0x0170,
0x0214,
0x00dc,
0x01d7,
0x1e72,
0x01d9,
0x04f0,
0x01db,
0x01d5,
0xf7fc,
0x1ee4,
0x00d9,
0xf7f9,
0x1ee6,
0x01af,
0x1ee8,
0x1ef0,
0x1eea,
0x1eec,
0x1eee,
0x0170,
0x04f2,
0x0216,
0x0478,
0x016a,
0x04ee,
0x1e7a,
0xff35,
0x0172,
0x03a5,
0x03d2,
0x03d3,
0x01b1,
0x03ab,
0x03d4,
0x03d2,
0x038e,
0x016e,
0x040e,
0xf775,
0x04ae,
0x04b0,
0x0168,
0x1e78,
0x1e74,
0x0056,
0x24cb,
0x1e7e,
0x0412,
0x054e,
0x01b2,
0xff36,
0x0548,
0xf776,
0x1e7c,
0x0057,
0x1e82,
0x24cc,
0x0174,
0x1e84,
0x1e86,
0x1e88,
0x1e80,
0xff37,
0xf777,
0x0058,
0x24cd,
0x1e8c,
0x1e8a,
0x053d,
0x039e,
0xff38,
0xf778,
0x0059,
0x00dd,
0xf7fd,
0x0462,
0x24ce,
0x0176,
0x0178,
0xf7ff,
0x1e8e,
0x1ef4,
0x00a5,
0x042b,
0x04f8,
0x1ef2,
0x01b3,
0x1ef6,
0x0545,
0x0407,
0x0552,
0xff39,
0xf779,
0x1ef8,
0x046a,
0x046c,
0x0466,
0x0468,
0x005a,
0x0536,
0x0179,
0x017d,
0xf6ff,
0x24cf,
0x1e90,
0x017b,
0x017b,
0x1e92,
0x0417,
0x0498,
0x04de,
0x0396,
0x053a,
0x04c1,
0x0416,
0x0496,
0x04dc,
0x1e94,
0xff3a,
0xf77a,
0x01b5,
0x0061,
0x0986,
0x00e1,
0x0906,
0x0a86,
0x0a06,
0x0a3e,
0x3303,
0x09be,
0x093e,
0x0abe,
0x055f,
0x0970,
0x0985,
0x311a,
0x0103,
0x1eaf,
0x04d1,
0x1eb7,
0x1eb1,
0x1eb3,
0x1eb5,
0x01ce,
0x24d0,
0x00e2,
0x1ea5,
0x1ead,
0x1ea7,
0x1ea9,
0x1eab,
0x00b4,
0x0317,
0x0301,
0x0301,
0x0954,
0x02cf,
0x0341,
0x0430,
0x0201,
0x0a71,
0x0905,
0x00e4,
0x04d3,
0x01df,
0x1ea1,
0x01e1,
0x00e6,
0x01fd,
0x3150,
0x01e3,
0x2015,
0x20a4,
0x0410,
0x0411,
0x0412,
0x0413,
0x0414,
0x0415,
0x0401,
0x0416,
0x0417,
0x0418,
0x0419,
0x041a,
0x041b,
0x041c,
0x041d,
0x041e,
0x041f,
0x0420,
0x0421,
0x0422,
0x0423,
0x0424,
0x0425,
0x0426,
0x0427,
0x0428,
0x0429,
0x042a,
0x042b,
0x042c,
0x042d,
0x042e,
0x042f,
0x0490,
0x0402,
0x0403,
0x0404,
0x0405,
0x0406,
0x0407,
0x0408,
0x0409,
0x040a,
0x040b,
0x040c,
0x040e,
0xf6c4,
0xf6c5,
0x0430,
0x0431,
0x0432,
0x0433,
0x0434,
0x0435,
0x0451,
0x0436,
0x0437,
0x0438,
0x0439,
0x043a,
0x043b,
0x043c,
0x043d,
0x043e,
0x043f,
0x0440,
0x0441,
0x0442,
0x0443,
0x0444,
0x0445,
0x0446,
0x0447,
0x0448,
0x0449,
0x044a,
0x044b,
0x044c,
0x044d,
0x044e,
0x044f,
0x0491,
0x0452,
0x0453,
0x0454,
0x0455,
0x0456,
0x0457,
0x0458,
0x0459,
0x045a,
0x045b,
0x045c,
0x045e,
0x040f,
0x0462,
0x0472,
0x0474,
0xf6c6,
0x045f,
0x0463,
0x0473,
0x0475,
0xf6c7,
0xf6c8,
0x04d9,
0x200e,
0x200f,
0x200d,
0x066a,
0x060c,
0x0660,
0x0661,
0x0662,
0x0663,
0x0664,
0x0665,
0x0666,
0x0667,
0x0668,
0x0669,
0x061b,
0x061f,
0x0621,
0x0622,
0x0623,
0x0624,
0x0625,
0x0626,
0x0627,
0x0628,
0x0629,
0x062a,
0x062b,
0x062c,
0x062d,
0x062e,
0x062f,
0x0630,
0x0631,
0x0632,
0x0633,
0x0634,
0x0635,
0x0636,
0x0637,
0x0638,
0x0639,
0x063a,
0x0640,
0x0641,
0x0642,
0x0643,
0x0644,
0x0645,
0x0646,
0x0648,
0x0649,
0x064a,
0x064b,
0x064c,
0x064d,
0x064e,
0x064f,
0x0650,
0x0651,
0x0652,
0x0647,
0x06a4,
0x067e,
0x0686,
0x0698,
0x06af,
0x0679,
0x0688,
0x0691,
0x06ba,
0x06d2,
0x06d5,
0x20aa,
0x05be,
0x05c3,
0x05d0,
0x05d1,
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0x3055,
0x30b5,
0xff7b,
0xfdfa,
0x05e1,
0xfb41,
0xfb41,
0x05e1,
0x0e32,
0x0e41,
0x0e44,
0x0e43,
0x0e33,
0x0e30,
0x0e40,
0xf886,
0x0e35,
0xf885,
0x0e34,
0x0e42,
0xf888,
0x0e37,
0xf887,
0x0e36,
0x0e38,
0x0e39,
0x22a8,
0x3119,
0x0161,
0x1e67,
0x015f,
0x0259,
0x04d9,
0x04db,
0x025a,
0x24e2,
0x015d,
0x0219,
0x1e61,
0x1e63,
0x1e69,
0x033c,
0x2033,
0x02ca,
0x00a7,
0x0633,
0xfeb2,
0xfeb3,
0xfeb4,
0x05b6,
0x05b6,
0x05b6,
0x05b6,
0x05b6,
0x05b6,
0x05b6,
0x0592,
0x05b6,
0x057d,
0x305b,
0x30bb,
0xff7e,
0x003b,
0x061b,
0xff1b,
0xfe54,
0x309c,
0xff9f,
0x3322,
0x3323,
0x0037,
0x0667,
0x09ed,
0x2466,
0x2790,
0x096d,
0x215e,
0x0aed,
0x0a6d,
0x0667,
0x3027,
0x3226,
0x2087,
0xff17,
0xf737,
0x247a,
0x248e,
0x06f7,
0x2176,
0x2077,
0x2470,
0x2484,
0x2498,
0x0e57,
0x00ad,
0x0577,
0x09b6,
0x0448,
0x0651,
0xfc61,
0xfc5e,
0xfc60,
0xfc62,
0xfc5f,
0x2592,
0x2593,
0x2591,
0x2592,
0x0936,
0x0ab6,
0x0a36,
0x0593,
0x266f,
0x3115,
0x0449,
0x0634,
0xfeb6,
0xfeb7,
0xfeb8,
0x03e3,
0x20aa,
0x20aa,
0x05b0,
0x05b0,
0x05b0,
0x05b0,
0x05b0,
0x05b0,
0x05b0,
0x05b0,
0x05b0,
0x04bb,
0x21b0,
0x21b1,
0x03ed,
0x05e9,
0xfb49,
0xfb49,
0xfb2c,
0xfb2c,
0xfb2d,
0xfb2d,
0x05c1,
0x05e9,
0xfb2a,
0xfb2a,
0xfb2b,
0xfb2b,
0x0282,
0x03c3,
0x03c2,
0x03c2,
0x03f2,
0x3057,
0x30b7,
0xff7c,
0x05bd,
0x05bd,
0x223c,
0x2243,
0x05c2,
0x3274,
0x3214,
0x317e,
0x3266,
0x317a,
0x3145,
0x317b,
0x3206,
0x317d,
0x317c,
0x0036,
0x0666,
0x09ec,
0x2465,
0x278f,
0x096c,
0x0aec,
0x0a6c,
0x0666,
0x3026,
0x3225,
0x2086,
0xff16,
0xf736,
0x2479,
0x248d,
0x06f6,
0x2175,
0x2076,
0x246f,
0x09f9,
0x2483,
0x2497,
0x0e56,
0x002f,
0xff0f,
0x017f,
0x1e9b,
0x2322,
0x2323,
0x2323,
0x263a,
0xff53,
0x05c3,
0x00ad,
0x044c,
0x305d,
0x30bd,
0xff7f,
0x0338,
0x0337,
0x0e29,
0x0e28,
0x0e0b,
0x0e2a,
0x0020,
0x0020,
0x2660,
0x2660,
0x2664,
0x24ae,
0x2222,
0x25a1,
0x033b,
0x33c4,
0x339d,
0x25a9,
0x22a1,
0x25a4,
0x228f,
0x338f,
0x339e,
0x33ce,
0x33d1,
0x33d2,
0x338e,
0x33d5,
0x229f,
0x339c,
0x33a1,
0x22a0,
0x2290,
0x25a6,
0x229e,
0x25a0,
0x25a7,
0x25a8,
0x25a5,
0x25a3,
0x21ad,
0x21dd,
0x33db,
0x09b7,
0x0937,
0x0ab7,
0x3149,
0x3185,
0x3180,
0x3132,
0x3165,
0x3143,
0x3146,
0x3138,
0xf6f2,
0xfb06,
0x22c6,
0x00a3,
0xffe1,
0x0336,
0x0335,
0x2282,
0x22d0,
0x2ac5,
0x228a,
0x228a,
0x2286,
0x2acb,
0x2291,
0x227b,
0x220b,
0x3059,
0x30b9,
0xff7d,
0x0652,
0x2211,
0x263c,
0x2283,
0x22d1,
0x2ac6,
0x228b,
0x228b,
0x2287,
0x2acc,
0x2292,
0x33dc,
0x337c,
0x0074,
0x09a4,
0x22a4,
0x22a3,
0x0924,
0x0aa4,
0x0a24,
0x0637,
0xfec2,
0xfec3,
0x305f,
0xfec4,
0x337d,
0x30bf,
0xff80,
0x0640,
0x03c4,
0x05ea,
0xfb4a,
0xfb4a,
0xfb4a,
0x05ea,
0x0167,
0x310a,
0x0165,
0x02a8,
0x0163,
0x0686,
0xfb7b,
0xfb7c,
0xfb7d,
0x24e3,
0x1e71,
0x0163,
0x1e97,
0x1e6b,
0x1e6d,
0x0442,
0x04ad,
0x062a,
0xfe96,
0xfca2,
0xfc0c,
0xfe97,
0x3066,
0xfca1,
0xfc0b,
0x0629,
0xfe94,
0xfe98,
0xfca4,
0xfc0e,
0xfc73,
0x30c6,
0xff83,
0x2121,
0x260e,
0x05a0,
0x05a9,
0x2469,
0x3229,
0x247d,
0x2491,
0x2179,
0x02a7,
0x05d8,
0xfb38,
0xfb38,
0x05d8,
0x04b5,
0x059b,
0x059b,
0x09a5,
0x0925,
0x0aa5,
0x0a25,
0x0630,
0xfeac,
0xf898,
0xf897,
0x0e4c,
0xf896,
0x062b,
0xfe9a,
0xfe9b,
0xfe9c,
0x2203,
0x2234,
0x03b8,
0x03d1,
0x03d1,
0x3279,
0x3219,
0x326b,
0x314c,
0x320b,
0x246c,
0x2480,
0x2494,
0x0e11,
0x01ad,
0x0e12,
0x00fe,
0x0e17,
0x0e10,
0x0e18,
0x0e16,
0x0482,
0x066c,
0x066c,
0x0033,
0x0663,
0x09e9,
0x2462,
0x278c,
0x0969,
0x215c,
0x0ae9,
0x0a69,
0x0663,
0x3023,
0x3222,
0x2083,
0xff13,
0x09f6,
0xf733,
0x2476,
0x248a,
0x06f3,
0x00be,
0xf6de,
0x2172,
0x00b3,
0x0e53,
0x3394,
0x3061,
0x30c1,
0xff81,
0x3270,
0x3210,
0x3262,
0x3137,
0x3202,
0x02dc,
0x0330,
0x0303,
0x0303,
0x0360,
0x223c,
0x0334,
0x033e,
0x2297,
0x0596,
0x0596,
0x0a70,
0x0483,
0x057f,
0x1e6f,
0xff54,
0x0569,
0x3068,
0x30c8,
0xff84,
0x02e5,
0x02e9,
0x02e6,
0x02e8,
0x02e7,
0x01bd,
0x0185,
0x01a8,
0x0384,
0x3327,
0x0e0f,
0x3014,
0xfe5d,
0xfe39,
0x3015,
0xfe5e,
0xfe3a,
0x0e15,
0x01ab,
0x24af,
0x2122,
0xf8ea,
0xf6db,
0x0288,
0x25bc,
0x25c4,
0x25ba,
0x25b2,
0x25b3,
0x25bc,
0x25bd,
0x25c1,
0x22b4,
0x25c0,
0x25b7,
0x22b5,
0x25b6,
0x25b2,
0x02a6,
0x05e6,
0xfb46,
0xfb46,
0x05e6,
0x0446,
0x05b5,
0x05b5,
0x05b5,
0x05b5,
0x05b5,
0x05b5,
0x05b5,
0x05b5,
0x045b,
0xf6f3,
0x099f,
0x091f,
0x0a9f,
0x0a1f,
0x0679,
0xfb67,
0xfb68,
0xfb69,
0x09a0,
0x0920,
0x0aa0,
0x0a20,
0x0287,
0x3064,
0x30c4,
0xff82,
0x22a2,
0x22a3,
0x3063,
0x30c3,
0xff6f,
0x246b,
0x247f,
0x2493,
0x217b,
0xd80c,
0x2473,
0x5344,
0x2487,
0x249b,
0x0032,
0x0662,
0x09e8,
0x2461,
0x278b,
0x0968,
0x2025,
0x2025,
0xfe30,
0x0ae8,
0x0a68,
0x0662,
0x3022,
0x3221,
0x2082,
0xff12,
0x09f5,
0xf732,
0x2475,
0x2489,
0x06f2,
0x2171,
0x01bb,
0x00b2,
0x0e52,
0x2154,
0x0075,
0x00fa,
0x0289,
0x0989,
0x3128,
0x016d,
0x01d4,
0x24e4,
0x00fb,
0x1e77,
0x0443,
0x0951,
0x0171,
0x0215,
0x0909,
0x00fc,
0x01d8,
0x1e73,
0x01da,
0x04f1,
0x01dc,
0x01d6,
0x1ee5,
0x00f9,
0x0a89,
0x0a09,
0x3046,
0x1ee7,
0x01b0,
0x1ee9,
0x1ef1,
0x1eeb,
0x1eed,
0x1eef,
0x0171,
0x04f3,
0x0217,
0x30a6,
0xff73,
0x0479,
0x315c,
0x016b,
0x04ef,
0x1e7b,
0x0a41,
0xff55,
0x005f,
0x2017,
0xff3f,
0xfe33,
0xfe4f,
0x222a,
0x22d3,
0x228e,
0x2294,
0x2200,
0x0173,
0x24b0,
0x2580,
0x05c4,
0x22cf,
0x03c5,
0x03cb,
0x03b0,
0x028a,
0x03cd,
0x29f8,
0x031d,
0x02d4,
0x0a73,
0x016f,
0x045e,
0x3045,
0x30a5,
0xff69,
0x04af,
0x04b1,
0x0169,
0x1e79,
0x1e75,
0x098a,
0x090a,
0x0a8a,
0x0a0a,
0x0a42,
0x09c2,
0x0942,
0x0ac2,
0x09c1,
0x0941,
0x0ac1,
0x0076,
0x0935,
0x0ab5,
0x0a35,
0x30f7,
0x05d5,
0xfb35,
0xfb35,
0xfb35,
0x05d5,
0xfb4b,
0xfb4b,
0x05f0,
0x05f1,
0x24e5,
0x1e7f,
0x20d7,
0x0432,
0x06a4,
0xfb6b,
0xfb6c,
0xfb6d,
0x30f9,
0x2640,
0x007c,
0x030d,
0x0329,
0x02cc,
0x02c8,
0x057e,
0x028b,
0x30f8,
0x09cd,
0x094d,
0x0acd,
0x0983,
0x0903,
0x0a83,
0x2423,
0x2423,
0xff56,
0x0578,
0x309e,
0x30fe,
0x309b,
0xff9e,
0x30fa,
0x24b1,
0x1e7d,
0x028c,
0x3094,
0x30f4,
0x0077,
0x1e83,
0x3159,
0x308f,
0x30ef,
0xff9c,
0x3158,
0x308e,
0x30ee,
0x3357,
0x301c,
0xfe34,
0x0648,
0xfeee,
0x0624,
0xfe86,
0x33dd,
0x24e6,
0x0175,
0x1e85,
0x1e87,
0x1e89,
0x3091,
0x2118,
0x30f1,
0x315e,
0x315d,
0x1e81,
0x25e6,
0x25cb,
0x25d9,
0x300e,
0xfe43,
0x300f,
0xfe44,
0x25c7,
0x25c8,
0x25bf,
0x25bd,
0x25c3,
0x25c1,
0x3016,
0x3017,
0x25b9,
0x25b7,
0x25ab,
0x263a,
0x25a1,
0x2606,
0x260f,
0x3018,
0x3019,
0x25b5,
0x25b3,
0x3090,
0x30f0,
0x315f,
0xff57,
0x3092,
0x30f2,
0xff66,
0x20a9,
0xffe6,
0x0e27,
0x24b2,
0x2240,
0x1e98,
0x02b7,
0x028d,
0x01bf,
0x0078,
0x033d,
0x3112,
0x24e7,
0x1e8d,
0x1e8b,
0x056d,
0x03be,
0xff58,
0x24b3,
0x02e3,
0x0079,
0x334e,
0x09af,
0x00fd,
0x092f,
0x3152,
0x0aaf,
0x0a2f,
0x3084,
0x30e4,
0xff94,
0x3151,
0x0e4e,
0x3083,
0x30e3,
0xff6c,
0x0463,
0x24e8,
0x0177,
0x00ff,
0x1e8f,
0x1ef5,
0x064a,
0x06d2,
0xfbaf,
0xfef2,
0x0626,
0xfe8a,
0xfe8b,
0xfe8c,
0xfef3,
0xfef4,
0xfcdd,
0xfc58,
0xfc94,
0x06d1,
0x3156,
0x00a5,
0xffe5,
0x3155,
0x3186,
0x05aa,
0x05aa,
0x044b,
0x04f9,
0x3181,
0x3183,
0x3182,
0x059a,
0x1ef3,
0x01b4,
0x1ef7,
0x0575,
0x0457,
0x3162,
0x262f,
0x0582,
0xff59,
0x05d9,
0xfb39,
0xfb39,
0x05d9,
0x05f2,
0xfb1f,
0x3088,
0x3189,
0x30e8,
0xff96,
0x315b,
0x3087,
0x30e7,
0xff6e,
0x03f3,
0x3188,
0x3187,
0x0e22,
0x0e0d,
0x24b4,
0x037a,
0x0345,
0x01a6,
0x1e99,
0x02b8,
0x1ef9,
0x028e,
0x3086,
0x318c,
0x30e6,
0xff95,
0x3160,
0x046b,
0x046d,
0x0467,
0x0469,
0x3085,
0x30e5,
0xff6d,
0x318b,
0x318a,
0x09df,
0x095f,
0x007a,
0x0566,
0x017a,
0x095b,
0x0a5b,
0x0638,
0xfec6,
0xfec7,
0x3056,
0xfec8,
0x0632,
0xfeb0,
0x30b6,
0x0595,
0x0594,
0x0598,
0x05d6,
0xfb36,
0xfb36,
0x05d6,
0x3117,
0x017e,
0x24e9,
0x1e91,
0x0291,
0x017c,
0x017c,
0x1e93,
0x0437,
0x0499,
0x04df,
0x305c,
0x30bc,
0x0030,
0x0660,
0x09e6,
0x0966,
0x0ae6,
0x0a66,
0x0660,
0x2080,
0xff10,
0xf730,
0x06f0,
0x2070,
0x0e50,
0xfeff,
0x200c,
0x200b,
0x03b6,
0x3113,
0x056a,
0x04c2,
0x0436,
0x0497,
0x04dd,
0x3058,
0x30b8,
0x05ae,
0x1e95,
0xff5a,
0x305e,
0x30be,
0x24b5,
0x0290,
0x01b6,
0x305a,
0x30ba,
};

static const unsigned short agl_dup_offsets[] = {
0x0020, 0,
0x002d, 3,
0x007c, 6,
0x00a0, 9,
0x00a5, 12,
0x00ad, 15,
0x00ae, 18,
0x00af, 21,
0x00b5, 24,
0x00b7, 27,
0x010a, 30,
0x010b, 33,
0x0110, 36,
0x0111, 40,
0x0116, 44,
0x0117, 47,
0x0120, 50,
0x0121, 53,
0x0122, 56,
0x0123, 59,
0x0130, 62,
0x0136, 65,
0x0137, 68,
0x013b, 71,
0x013c, 74,
0x013f, 77,
0x0140, 80,
0x0145, 83,
0x0146, 86,
0x0149, 89,
0x014a, 92,
0x014b, 95,
0x0150, 98,
0x0151, 101,
0x0156, 104,
0x0157, 107,
0x0162, 110,
0x0163, 113,
0x0170, 116,
0x0171, 119,
0x017b, 122,
0x017c, 125,
0x017f, 128,
0x01fe, 131,
0x01ff, 134,
0x02bc, 137,
0x02bd, 140,
0x02dc, 143,
0x0300, 146,
0x0301, 149,
0x0303, 152,
0x0309, 155,
0x0323, 158,
0x0338, 161,
0x0385, 164,
0x03c2, 167,
0x03d1, 170,
0x03d2, 173,
0x03d5, 176,
0x03d6, 179,
0x03f1, 183,
0x0401, 186,
0x0402, 189,
0x0403, 192,
0x0404, 195,
0x0405, 198,
0x0406, 201,
0x0407, 204,
0x0408, 207,
0x0409, 210,
0x040a, 213,
0x040b, 216,
0x040c, 219,
0x040e, 222,
0x040f, 225,
0x0410, 228,
0x0411, 231,
0x0412, 234,
0x0413, 237,
0x0414, 240,
0x0415, 243,
0x0416, 246,
0x0417, 249,
0x0418, 252,
0x0419, 255,
0x041a, 258,
0x041b, 261,
0x041c, 264,
0x041d, 267,
0x041e, 270,
0x041f, 273,
0x0420, 276,
0x0421, 279,
0x0422, 282,
0x0423, 285,
0x0424, 288,
0x0425, 291,
0x0426, 294,
0x0427, 297,
0x0428, 300,
0x0429, 303,
0x042a, 306,
0x042b, 309,
0x042c, 312,
0x042d, 315,
0x042e, 318,
0x042f, 321,
0x0430, 324,
0x0431, 327,
0x0432, 330,
0x0433, 333,
0x0434, 336,
0x0435, 339,
0x0436, 342,
0x0437, 345,
0x0438, 348,
0x0439, 351,
0x043a, 354,
0x043b, 357,
0x043c, 360,
0x043d, 363,
0x043e, 366,
0x043f, 369,
0x0440, 372,
0x0441, 375,
0x0442, 378,
0x0443, 381,
0x0444, 384,
0x0445, 387,
0x0446, 390,
0x0447, 393,
0x0448, 396,
0x0449, 399,
0x044a, 402,
0x044b, 405,
0x044c, 408,
0x044d, 411,
0x044e, 414,
0x044f, 417,
0x0451, 420,
0x0452, 423,
0x0453, 426,
0x0454, 429,
0x0455, 432,
0x0456, 435,
0x0457, 438,
0x0458, 441,
0x0459, 444,
0x045a, 447,
0x045b, 450,
0x045c, 453,
0x045e, 456,
0x045f, 459,
0x0462, 462,
0x0463, 465,
0x0472, 468,
0x0473, 471,
0x0474, 474,
0x0475, 477,
0x0490, 480,
0x0491, 483,
0x04d9, 486,
0x0591, 489,
0x0596, 494,
0x0597, 497,
0x059b, 500,
0x05a3, 503,
0x05a4, 506,
0x05a5, 509,
0x05a6, 512,
0x05a7, 515,
0x05aa, 518,
0x05b0, 521,
0x05b1, 532,
0x05b2, 542,
0x05b3, 552,
0x05b4, 562,
0x05b5, 572,
0x05b6, 582,
0x05b7, 592,
0x05b8, 602,
0x05b9, 620,
0x05bb, 630,
0x05bc, 640,
0x05bd, 644,
0x05be, 648,
0x05bf, 651,
0x05c0, 655,
0x05c1, 658,
0x05c2, 661,
0x05c3, 664,
0x05d0, 667,
0x05d1, 671,
0x05d2, 675,
0x05d3, 679,
0x05d4, 683,
0x05d5, 687,
0x05d6, 691,
0x05d7, 695,
0x05d8, 699,
0x05d9, 703,
0x05da, 707,
0x05db, 711,
0x05dc, 715,
0x05dd, 719,
0x05de, 723,
0x05df, 727,
0x05e0, 731,
0x05e1, 735,
0x05e2, 739,
0x05e3, 743,
0x05e4, 747,
0x05e5, 751,
0x05e6, 755,
0x05e7, 759,
0x05e8, 763,
0x05e9, 767,
0x05ea, 771,
0x05f0, 775,
0x05f1, 778,
0x05f2, 781,
0x060c, 784,
0x061b, 787,
0x061f, 790,
0x0621, 793,
0x0622, 797,
0x0623, 800,
0x0624, 803,
0x0625, 806,
0x0626, 809,
0x0627, 812,
0x0628, 815,
0x0629, 818,
0x062a, 821,
0x062b, 824,
0x062c, 827,
0x062d, 830,
0x062e, 833,
0x062f, 836,
0x0630, 839,
0x0631, 842,
0x0632, 845,
0x0633, 848,
0x0634, 851,
0x0635, 854,
0x0636, 857,
0x0637, 860,
0x0638, 863,
0x0639, 866,
0x063a, 869,
0x0640, 872,
0x0641, 877,
0x0642, 880,
0x0643, 883,
0x0644, 886,
0x0645, 889,
0x0646, 892,
0x0647, 895,
0x0648, 898,
0x0649, 901,
0x064a, 904,
0x064b, 907,
0x064c, 910,
0x064d, 914,
0x064e, 917,
0x064f, 921,
0x0650, 925,
0x0651, 928,
0x0652, 931,
0x0660, 934,
0x0661, 938,
0x0662, 942,
0x0663, 946,
0x0664, 950,
0x0665, 954,
0x0666, 958,
0x0667, 962,
0x0668, 966,
0x0669, 970,
0x066a, 974,
0x066b, 977,
0x066c, 980,
0x066d, 983,
0x0679, 987,
0x067e, 990,
0x0686, 993,
0x0688, 996,
0x0691, 999,
0x0698, 1002,
0x06a4, 1005,
0x06af, 1008,
0x06ba, 1011,
0x06c1, 1014,
0x06d2, 1017,
0x200c, 1020,
0x2013, 1025,
0x2014, 1028,
0x2015, 1031,
0x2017, 1034,
0x201b, 1037,
0x2025, 1040,
0x2032, 1043,
0x2035, 1046,
0x20a1, 1049,
0x20a4, 1052,
0x20aa, 1055,
0x20ac, 1060,
0x2105, 1063,
0x210f, 1066,
0x2111, 1069,
0x2113, 1072,
0x2116, 1076,
0x211c, 1079,
0x2126, 1082,
0x2195, 1085,
0x2196, 1088,
0x2197, 1091,
0x2198, 1094,
0x2199, 1097,
0x21a8, 1100,
0x21bc, 1103,
0x21c0, 1106,
0x21c4, 1109,
0x21c6, 1112,
0x21cd, 1115,
0x21cf, 1118,
0x21d0, 1121,
0x21d2, 1124,
0x21d4, 1127,
0x2200, 1130,
0x2203, 1133,
0x2206, 1136,
0x2207, 1139,
0x2209, 1142,
0x220b, 1145,
0x2217, 1148,
0x221f, 1151,
0x2225, 1154,
0x223c, 1157,
0x223d, 1160,
0x2243, 1163,
0x2245, 1166,
0x2251, 1169,
0x2252, 1172,
0x2253, 1175,
0x2266, 1178,
0x2267, 1181,
0x2268, 1184,
0x2269, 1187,
0x226a, 1190,
0x226b, 1193,
0x2270, 1196,
0x2271, 1199,
0x2272, 1202,
0x2273, 1205,
0x227b, 1208,
0x2281, 1211,
0x2282, 1214,
0x2283, 1217,
0x2286, 1220,
0x2287, 1223,
0x228a, 1226,
0x228b, 1230,
0x2295, 1234,
0x2296, 1237,
0x2297, 1240,
0x2299, 1243,
0x22a3, 1246,
0x22a4, 1249,
0x22ce, 1252,
0x22cf, 1255,
0x22da, 1258,
0x22db, 1261,
0x2310, 1264,
0x2320, 1267,
0x2321, 1270,
0x2322, 1273,
0x2323, 1276,
0x2423, 1279,
0x24c8, 1283,
0x2591, 1286,
0x2592, 1289,
0x2593, 1292,
0x25a0, 1295,
0x25a1, 1299,
0x25aa, 1303,
0x25ab, 1306,
0x25ac, 1309,
0x25b2, 1312,
0x25b3, 1316,
0x25b6, 1319,
0x25b7, 1322,
0x25ba, 1325,
0x25bc, 1328,
0x25bd, 1332,
0x25c0, 1335,
0x25c1, 1338,
0x25c4, 1341,
0x25cb, 1344,
0x25cf, 1347,
0x25d8, 1350,
0x25d9, 1353,
0x25e6, 1356,
0x263a, 1359,
0x263b, 1362,
0x263c, 1365,
0x2640, 1368,
0x2642, 1371,
0x2660, 1374,
0x2663, 1377,
0x2665, 1380,
0x2666, 1383,
0x266b, 1386,
0x266d, 1389,
0x266f, 1392,
0x2713, 1395,
0xfb1f, 1398,
0xfb2a, 1403,
0xfb2b, 1407,
0xfb2c, 1411,
0xfb2d, 1414,
0xfb31, 1417,
0xfb32, 1420,
0xfb33, 1423,
0xfb34, 1426,
0xfb35, 1429,
0xfb36, 1434,
0xfb38, 1437,
0xfb39, 1440,
0xfb3a, 1443,
0xfb3b, 1446,
0xfb3c, 1449,
0xfb3e, 1452,
0xfb40, 1455,
0xfb41, 1458,
0xfb44, 1461,
0xfb46, 1464,
0xfb47, 1467,
0xfb49, 1470,
0xfb4a, 1473,
0xfb4b, 1477,
0xfeea, 1481,
0xfef3, 1484,
0xfef4, 1487,
};

static const char *agl_dup_names[] = {
"space", "spacehackarabic", 0,
"hyphen", "hyphenchar", 0,
"bar", "verticalbar", 0,
"nbspace", "nonbreakingspace", 0,
"yen", "Yen", 0,
"sfthyphen", "softhyphen", 0,
"registered", "circleR", 0,
"macron", "overscore", 0,
"mu", "mu1", 0,
"middot", "periodcentered", 0,
"Cdot", "Cdotaccent", 0,
"cdot", "cdotaccent", 0,
"Dcroat", "Dslash", "Dbar", 0,
"dcroat", "dmacron", "dbar", 0,
"Edot", "Edotaccent", 0,
"edot", "edotaccent", 0,
"Gdot", "Gdotaccent", 0,
"gdot", "gdotaccent", 0,
"Gcedilla", "Gcommaaccent", 0,
"gcedilla", "gcommaaccent", 0,
"Idot", "Idotaccent", 0,
"Kcedilla", "Kcommaaccent", 0,
"kcedilla", "kcommaaccent", 0,
"Lcedilla", "Lcommaaccent", 0,
"lcedilla", "lcommaaccent", 0,
"Ldot", "Ldotaccent", 0,
"ldot", "ldotaccent", 0,
"Ncedilla", "Ncommaaccent", 0,
"ncedilla", "ncommaaccent", 0,
"napostrophe", "quoterightn", 0,
"Eng", "Ng", 0,
"eng", "ng", 0,
"Odblacute", "Ohungarumlaut", 0,
"odblacute", "ohungarumlaut", 0,
"Rcedilla", "Rcommaaccent", 0,
"rcedilla", "rcommaaccent", 0,
"Tcedilla", "Tcommaaccent", 0,
"tcedilla", "tcommaaccent", 0,
"Udblacute", "Uhungarumlaut", 0,
"udblacute", "uhungarumlaut", 0,
"Zdot", "Zdotaccent", 0,
"zdot", "zdotaccent", 0,
"longs", "slong", 0,
"Oslashacute", "Ostrokeacute", 0,
"oslashacute", "ostrokeacute", 0,
"afii57929", "apostrophemod", 0,
"afii64937", "commareversedmod", 0,
"ilde", "tilde", 0,
"gravecmb", "gravecomb", 0,
"acutecmb", "acutecomb", 0,
"tildecmb", "tildecomb", 0,
"hookabovecomb", "hookcmb", 0,
"dotbelowcmb", "dotbelowcomb", 0,
"soliduslongoverlaycmb", "negationslash", 0,
"dialytikatonos", "dieresistonos", 0,
"sigma1", "sigmafinal", 0,
"theta1", "thetasymbolgreek", 0,
"Upsilon1", "Upsilonhooksymbol", 0,
"phi1", "phisymbolgreek", 0,
"omega1", "pisymbolgreek", "pi1", 0,
"rhosymbolgreek", "rho1", 0,
"Iocyrillic", "afii10023", 0,
"Djecyrillic", "afii10051", 0,
"Gjecyrillic", "afii10052", 0,
"Ecyrillic", "afii10053", 0,
"Dzecyrillic", "afii10054", 0,
"Icyrillic", "afii10055", 0,
"Yicyrillic", "afii10056", 0,
"Jecyrillic", "afii10057", 0,
"Ljecyrillic", "afii10058", 0,
"Njecyrillic", "afii10059", 0,
"Tshecyrillic", "afii10060", 0,
"Kjecyrillic", "afii10061", 0,
"Ushortcyrillic", "afii10062", 0,
"Dzhecyrillic", "afii10145", 0,
"Acyrillic", "afii10017", 0,
"Becyrillic", "afii10018", 0,
"Vecyrillic", "afii10019", 0,
"Gecyrillic", "afii10020", 0,
"Decyrillic", "afii10021", 0,
"Iecyrillic", "afii10022", 0,
"Zhecyrillic", "afii10024", 0,
"Zecyrillic", "afii10025", 0,
"Iicyrillic", "afii10026", 0,
"Iishortcyrillic", "afii10027", 0,
"Kacyrillic", "afii10028", 0,
"Elcyrillic", "afii10029", 0,
"Emcyrillic", "afii10030", 0,
"Encyrillic", "afii10031", 0,
"Ocyrillic", "afii10032", 0,
"Pecyrillic", "afii10033", 0,
"Ercyrillic", "afii10034", 0,
"Escyrillic", "afii10035", 0,
"Tecyrillic", "afii10036", 0,
"Ucyrillic", "afii10037", 0,
"Efcyrillic", "afii10038", 0,
"Khacyrillic", "afii10039", 0,
"Tsecyrillic", "afii10040", 0,
"Checyrillic", "afii10041", 0,
"Shacyrillic", "afii10042", 0,
"Shchacyrillic", "afii10043", 0,
"Hardsigncyrillic", "afii10044", 0,
"Yericyrillic", "afii10045", 0,
"Softsigncyrillic", "afii10046", 0,
"Ereversedcyrillic", "afii10047", 0,
"IUcyrillic", "afii10048", 0,
"IAcyrillic", "afii10049", 0,
"acyrillic", "afii10065", 0,
"afii10066", "becyrillic", 0,
"afii10067", "vecyrillic", 0,
"afii10068", "gecyrillic", 0,
"afii10069", "decyrillic", 0,
"afii10070", "iecyrillic", 0,
"afii10072", "zhecyrillic", 0,
"afii10073", "zecyrillic", 0,
"afii10074", "iicyrillic", 0,
"afii10075", "iishortcyrillic", 0,
"afii10076", "kacyrillic", 0,
"afii10077", "elcyrillic", 0,
"afii10078", "emcyrillic", 0,
"afii10079", "encyrillic", 0,
"afii10080", "ocyrillic", 0,
"afii10081", "pecyrillic", 0,
"afii10082", "ercyrillic", 0,
"afii10083", "escyrillic", 0,
"afii10084", "tecyrillic", 0,
"afii10085", "ucyrillic", 0,
"afii10086", "efcyrillic", 0,
"afii10087", "khacyrillic", 0,
"afii10088", "tsecyrillic", 0,
"afii10089", "checyrillic", 0,
"afii10090", "shacyrillic", 0,
"afii10091", "shchacyrillic", 0,
"afii10092", "hardsigncyrillic", 0,
"afii10093", "yericyrillic", 0,
"afii10094", "softsigncyrillic", 0,
"afii10095", "ereversedcyrillic", 0,
"afii10096", "iucyrillic", 0,
"afii10097", "iacyrillic", 0,
"afii10071", "iocyrillic", 0,
"afii10099", "djecyrillic", 0,
"afii10100", "gjecyrillic", 0,
"afii10101", "ecyrillic", 0,
"afii10102", "dzecyrillic", 0,
"afii10103", "icyrillic", 0,
"afii10104", "yicyrillic", 0,
"afii10105", "jecyrillic", 0,
"afii10106", "ljecyrillic", 0,
"afii10107", "njecyrillic", 0,
"afii10108", "tshecyrillic", 0,
"afii10109", "kjecyrillic", 0,
"afii10110", "ushortcyrillic", 0,
"afii10193", "dzhecyrillic", 0,
"Yatcyrillic", "afii10146", 0,
"afii10194", "yatcyrillic", 0,
"Fitacyrillic", "afii10147", 0,
"afii10195", "fitacyrillic", 0,
"Izhitsacyrillic", "afii10148", 0,
"afii10196", "izhitsacyrillic", 0,
"Gheupturncyrillic", "afii10050", 0,
"afii10098", "gheupturncyrillic", 0,
"afii10846", "schwacyrillic", 0,
"etnahtafoukhhebrew", "etnahtafoukhlefthebrew", "etnahtahebrew", "etnahtalefthebrew", 0,
"tipehahebrew", "tipehalefthebrew", 0,
"reviahebrew", "reviamugrashhebrew", 0,
"tevirhebrew", "tevirlefthebrew", 0,
"munahhebrew", "munahlefthebrew", 0,
"mahapakhhebrew", "mahapakhlefthebrew", 0,
"merkhahebrew", "merkhalefthebrew", 0,
"merkhakefulahebrew", "merkhakefulalefthebrew", 0,
"dargahebrew", "dargalefthebrew", 0,
"yerahbenyomohebrew", "yerahbenyomolefthebrew", 0,
"afii57799", "sheva", "sheva115", "sheva15", "sheva22", "sheva2e", "shevahebrew", "shevanarrowhebrew", "shevaquarterhebrew", "shevawidehebrew", 0,
"afii57801", "hatafsegol", "hatafsegol17", "hatafsegol24", "hatafsegol30", "hatafsegolhebrew", "hatafsegolnarrowhebrew", "hatafsegolquarterhebrew", "hatafsegolwidehebrew", 0,
"afii57800", "hatafpatah", "hatafpatah16", "hatafpatah23", "hatafpatah2f", "hatafpatahhebrew", "hatafpatahnarrowhebrew", "hatafpatahquarterhebrew", "hatafpatahwidehebrew", 0,
"afii57802", "hatafqamats", "hatafqamats1b", "hatafqamats28", "hatafqamats34", "hatafqamatshebrew", "hatafqamatsnarrowhebrew", "hatafqamatsquarterhebrew", "hatafqamatswidehebrew", 0,
"afii57793", "hiriq", "hiriq14", "hiriq21", "hiriq2d", "hiriqhebrew", "hiriqnarrowhebrew", "hiriqquarterhebrew", "hiriqwidehebrew", 0,
"afii57794", "tsere", "tsere12", "tsere1e", "tsere2b", "tserehebrew", "tserenarrowhebrew", "tserequarterhebrew", "tserewidehebrew", 0,
"afii57795", "segol", "segol13", "segol1f", "segol2c", "segolhebrew", "segolnarrowhebrew", "segolquarterhebrew", "segolwidehebrew", 0,
"afii57798", "patah", "patah11", "patah1d", "patah2a", "patahhebrew", "patahnarrowhebrew", "patahquarterhebrew", "patahwidehebrew", 0,
"afii57797", "qamats", "qamats10", "qamats1a", "qamats1c", "qamats27", "qamats29", "qamats33", "qamatsde", "qamatshebrew", "qamatsnarrowhebrew", "qamatsqatanhebrew", "qamatsqatannarrowhebrew", "qamatsqatanquarterhebrew", "qamatsqatanwidehebrew", "qamatsquarterhebrew", "qamatswidehebrew", 0,
"afii57806", "holam", "holam19", "holam26", "holam32", "holamhebrew", "holamnarrowhebrew", "holamquarterhebrew", "holamwidehebrew", 0,
"afii57796", "qubuts", "qubuts18", "qubuts25", "qubuts31", "qubutshebrew", "qubutsnarrowhebrew", "qubutsquarterhebrew", "qubutswidehebrew", 0,
"afii57807", "dagesh", "dageshhebrew", 0,
"afii57839", "siluqhebrew", "siluqlefthebrew", 0,
"afii57645", "maqafhebrew", 0,
"afii57841", "rafe", "rafehebrew", 0,
"afii57842", "paseqhebrew", 0,
"afii57804", "shindothebrew", 0,
"afii57803", "sindothebrew", 0,
"afii57658", "sofpasuqhebrew", 0,
"afii57664", "alef", "alefhebrew", 0,
"afii57665", "bet", "bethebrew", 0,
"afii57666", "gimel", "gimelhebrew", 0,
"afii57667", "dalet", "dalethebrew", 0,
"afii57668", "he", "hehebrew", 0,
"afii57669", "vav", "vavhebrew", 0,
"afii57670", "zayin", "zayinhebrew", 0,
"afii57671", "het", "hethebrew", 0,
"afii57672", "tet", "tethebrew", 0,
"afii57673", "yod", "yodhebrew", 0,
"afii57674", "finalkaf", "finalkafhebrew", 0,
"afii57675", "kaf", "kafhebrew", 0,
"afii57676", "lamed", "lamedhebrew", 0,
"afii57677", "finalmem", "finalmemhebrew", 0,
"afii57678", "mem", "memhebrew", 0,
"afii57679", "finalnun", "finalnunhebrew", 0,
"afii57680", "nun", "nunhebrew", 0,
"afii57681", "samekh", "samekhhebrew", 0,
"afii57682", "ayin", "ayinhebrew", 0,
"afii57683", "finalpe", "finalpehebrew", 0,
"afii57684", "pe", "pehebrew", 0,
"afii57685", "finaltsadi", "finaltsadihebrew", 0,
"afii57686", "tsadi", "tsadihebrew", 0,
"afii57687", "qof", "qofhebrew", 0,
"afii57688", "resh", "reshhebrew", 0,
"afii57689", "shin", "shinhebrew", 0,
"afii57690", "tav", "tavhebrew", 0,
"afii57716", "vavvavhebrew", 0,
"afii57717", "vavyodhebrew", 0,
"afii57718", "yodyodhebrew", 0,
"afii57388", "commaarabic", 0,
"afii57403", "semicolonarabic", 0,
"afii57407", "questionarabic", 0,
"afii57409", "hamzaarabic", "hamzalowarabic", 0,
"afii57410", "alefmaddaabovearabic", 0,
"afii57411", "alefhamzaabovearabic", 0,
"afii57412", "wawhamzaabovearabic", 0,
"afii57413", "alefhamzabelowarabic", 0,
"afii57414", "yehhamzaabovearabic", 0,
"afii57415", "alefarabic", 0,
"afii57416", "beharabic", 0,
"afii57417", "tehmarbutaarabic", 0,
"afii57418", "teharabic", 0,
"afii57419", "theharabic", 0,
"afii57420", "jeemarabic", 0,
"afii57421", "haharabic", 0,
"afii57422", "khaharabic", 0,
"afii57423", "dalarabic", 0,
"afii57424", "thalarabic", 0,
"afii57425", "reharabic", 0,
"afii57426", "zainarabic", 0,
"afii57427", "seenarabic", 0,
"afii57428", "sheenarabic", 0,
"afii57429", "sadarabic", 0,
"afii57430", "dadarabic", 0,
"afii57431", "taharabic", 0,
"afii57432", "zaharabic", 0,
"afii57433", "ainarabic", 0,
"afii57434", "ghainarabic", 0,
"afii57440", "kashidaautoarabic", "kashidaautonosidebearingarabic", "tatweelarabic", 0,
"afii57441", "feharabic", 0,
"afii57442", "qafarabic", 0,
"afii57443", "kafarabic", 0,
"afii57444", "lamarabic", 0,
"afii57445", "meemarabic", 0,
"afii57446", "noonarabic", 0,
"afii57470", "heharabic", 0,
"afii57448", "wawarabic", 0,
"afii57449", "alefmaksuraarabic", 0,
"afii57450", "yeharabic", 0,
"afii57451", "fathatanarabic", 0,
"afii57452", "dammatanaltonearabic", "dammatanarabic", 0,
"afii57453", "kasratanarabic", 0,
"afii57454", "fathaarabic", "fathalowarabic", 0,
"afii57455", "dammaarabic", "dammalowarabic", 0,
"afii57456", "kasraarabic", 0,
"afii57457", "shaddaarabic", 0,
"afii57458", "sukunarabic", 0,
"afii57392", "zeroarabic", "zerohackarabic", 0,
"afii57393", "onearabic", "onehackarabic", 0,
"afii57394", "twoarabic", "twohackarabic", 0,
"afii57395", "threearabic", "threehackarabic", 0,
"afii57396", "fourarabic", "fourhackarabic", 0,
"afii57397", "fivearabic", "fivehackarabic", 0,
"afii57398", "sixarabic", "sixhackarabic", 0,
"afii57399", "sevenarabic", "sevenhackarabic", 0,
"afii57400", "eightarabic", "eighthackarabic", 0,
"afii57401", "ninearabic", "ninehackarabic", 0,
"afii57381", "percentarabic", 0,
"decimalseparatorarabic", "decimalseparatorpersian", 0,
"thousandsseparatorarabic", "thousandsseparatorpersian", 0,
"afii63167", "asteriskaltonearabic", "asteriskarabic", 0,
"afii57511", "tteharabic", 0,
"afii57506", "peharabic", 0,
"afii57507", "tcheharabic", 0,
"afii57512", "ddalarabic", 0,
"afii57513", "rreharabic", 0,
"afii57508", "jeharabic", 0,
"afii57505", "veharabic", 0,
"afii57509", "gafarabic", 0,
"afii57514", "noonghunnaarabic", 0,
"haaltonearabic", "hehaltonearabic", 0,
"afii57519", "yehbarreearabic", 0,
"afii61664", "zerowidthnonjoiner", "cwm", "compwordmark", 0,
"endash", "rangedash", 0,
"emdash", "punctdash", 0,
"afii00208", "horizontalbar", 0,
"dbllowline", "underscoredbl", 0,
"quoteleftreversed", "quotereversed", 0,
"twodotenleader", "twodotleader", 0,
"minute", "prime", 0,
"primereversed", "primereverse", 0,
"colonmonetary", "colonsign", 0,
"afii08941", "lira", 0,
"afii57636", "newsheqelsign", "sheqel", "sheqelhebrew", 0,
"Euro", "euro", 0,
"afii61248", "careof", 0,
"planckover2pi", "planckover2pi1", 0,
"Ifraktur", "Ifractur", 0,
"afii61289", "lsquare", "lscript", 0,
"afii61352", "numero", 0,
"Rfraktur", "Rfractur", 0,
"Ohm", "Omega", 0,
"arrowupdn", "arrowbothv", 0,
"arrowupleft", "arrownorthwest", 0,
"arrowupright", "arrownortheast", 0,
"arrowdownright", "arrowsoutheast", 0,
"arrowdownleft", "arrowsouthwest", 0,
"arrowupdnbse", "arrowupdownbase", 0,
"harpoonleftbarbup", "arrowlefttophalf", 0,
"harpoonrightbarbup", "arrowrighttophalf", 0,
"arrowrightoverleft", "arrowparrrightleft", 0,
"arrowleftoverright", "arrowparrleftright", 0,
"arrowleftdblstroke", "notdblarrowleft", 0,
"arrowrightdblstroke", "notdblarrowright", 0,
"arrowdblleft", "arrowleftdbl", 0,
"arrowdblright", "dblarrowright", 0,
"arrowdblboth", "dblarrowleft", 0,
"forall", "universal", 0,
"existential", "thereexists", 0,
"Delta", "increment", 0,
"gradient", "nabla", 0,
"notelement", "notelementof", 0,
"suchthat", "owner", 0,
"asteriskmath", "asteriskcentered", 0,
"orthogonal", "rightangle", 0,
"parallel", "bardbl", 0,
"similar", "tildeoperator", 0,
"reversedtilde", "revsimilar", 0,
"asymptoticallyequal", "similarequal", 0,
"approximatelyequal", "congruent", 0,
"geometricallyequal", "equalsdots", 0,
"approxequalorimage", "equaldotleftright", 0,
"imageorapproximatelyequal", "equaldotrightleft", 0,
"lessoverequal", "lessdblequal", 0,
"greateroverequal", "greaterdblequal", 0,
"lessornotdbleql", "lessornotequal", 0,
"greaterornotdbleql", "greaterornotequal", 0,
"muchless", "lessmuch", 0,
"muchgreater", "greatermuch", 0,
"notlessnorequal", "notlessequal", 0,
"notgreaternorequal", "notgreaterequal", 0,
"lessorequivalent", "lessorsimilar", 0,
"greaterorequivalent", "greaterorsimilar", 0,
"succeeds", "follows", 0,
"notsucceeds", "notfollows", 0,
"propersubset", "subset", 0,
"propersuperset", "superset", 0,
"reflexsubset", "subsetorequal", 0,
"reflexsuperset", "supersetorequal", 0,
"subsetnotequal", "notsubsetoreql", "subsetnoteql", 0,
"supersetnotequal", "notsupersetoreql", "supersetnoteql", 0,
"circleplus", "pluscircle", 0,
"minuscircle", "circleminus", 0,
"circlemultiply", "timescircle", 0,
"circleot", "circledot", 0,
"tackleft", "turnstileright", 0,
"tackdown", "latticetop", 0,
"curlyor", "downfall", 0,
"curlyand", "uprise", 0,
"lessequalorgreater", "lessequalgreater", 0,
"greaterequalorless", "greaterlessequal", 0,
"logicalnotreversed", "revlogicalnot", 0,
"integraltop", "integraltp", 0,
"integralbottom", "integralbt", 0,
"slurabove", "frown", 0,
"slurbelow", "smile", 0,
"blank", "visualspace", "visiblespace", 0,
"Scircle", "circleS", 0,
"ltshade", "shadelight", 0,
"shade", "shademedium", 0,
"dkshade", "shadedark", 0,
"blacksquare", "filledbox", "squaresolid", 0,
"H22073", "whitesquare", "square", 0,
"H18543", "blacksmallsquare", 0,
"H18551", "whitesmallsquare", 0,
"blackrectangle", "filledrect", 0,
"blackuppointingtriangle", "triagup", "trianglesolid", 0,
"whiteuppointingtriangle", "triangle", 0,
"blackrightpointingtriangle", "trianglerightsld", 0,
"whiterightpointingtriangle", "triangleright", 0,
"blackrightpointingpointer", "triagrt", 0,
"blackdownpointingtriangle", "triagdn", "triangledownsld", 0,
"whitedownpointingtriangle", "triangleinv", 0,
"blackleftpointingtriangle", "triangleleftsld", 0,
"whiteleftpointingtriangle", "triangleleft", 0,
"blackleftpointingpointer", "triaglf", 0,
"circle", "whitecircle", 0,
"H18533", "blackcircle", 0,
"bulletinverse", "invbullet", 0,
"invcircle", "whitecircleinverse", 0,
"openbullet", "whitebullet", 0,
"smileface", "whitesmilingface", 0,
"blacksmilingface", "invsmileface", 0,
"compass", "sun", 0,
"female", "venus", 0,
"male", "mars", 0,
"spade", "spadesuitblack", 0,
"club", "clubsuitblack", 0,
"heart", "heartsuitblack", 0,
"diamond", "diamondsolid", 0,
"eighthnotebeamed", "musicalnotedbl", 0,
"musicflatsign", "flat", 0,
"musicsharpsign", "sharp", 0,
"checkmark", "check", 0,
"afii57705", "doubleyodpatah", "doubleyodpatahhebrew", "yodyodpatahhebrew", 0,
"afii57694", "shinshindot", "shinshindothebrew", 0,
"afii57695", "shinsindot", "shinsindothebrew", 0,
"shindageshshindot", "shindageshshindothebrew", 0,
"shindageshsindot", "shindageshsindothebrew", 0,
"betdagesh", "betdageshhebrew", 0,
"gimeldagesh", "gimeldageshhebrew", 0,
"daletdagesh", "daletdageshhebrew", 0,
"hedagesh", "hedageshhebrew", 0,
"afii57723", "vavdagesh", "vavdagesh65", "vavdageshhebrew", 0,
"zayindagesh", "zayindageshhebrew", 0,
"tetdagesh", "tetdageshhebrew", 0,
"yoddagesh", "yoddageshhebrew", 0,
"finalkafdagesh", "finalkafdageshhebrew", 0,
"kafdagesh", "kafdageshhebrew", 0,
"lameddagesh", "lameddageshhebrew", 0,
"memdagesh", "memdageshhebrew", 0,
"nundagesh", "nundageshhebrew", 0,
"samekhdagesh", "samekhdageshhebrew", 0,
"pedagesh", "pedageshhebrew", 0,
"tsadidagesh", "tsadidageshhebrew", 0,
"qofdagesh", "qofdageshhebrew", 0,
"shindagesh", "shindageshhebrew", 0,
"tavdages", "tavdagesh", "tavdageshhebrew", 0,
"afii57700", "vavholam", "vavholamhebrew", 0,
"hehfinalalttwoarabic", "hehfinalarabic", 0,
"alefmaksurainitialarabic", "yehinitialarabic", 0,
"alefmaksuramedialarabic", "yehmedialarabic", 0,
};







mupdf-1.21.1-source/source/fitz/halftone.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <assert.h>

struct fz_halftone
{
	int refs;
	int n;
	fz_pixmap *comp[1];
};

static fz_halftone *
fz_new_halftone(fz_context *ctx, int comps)
{
	fz_halftone *ht;
	int i;

	ht = Memento_label(fz_malloc(ctx, sizeof(fz_halftone) + (comps-1)*sizeof(fz_pixmap *)), "fz_halftone");
	ht->refs = 1;
	ht->n = comps;
	for (i = 0; i < comps; i++)
		ht->comp[i] = NULL;

	return ht;
}

fz_halftone *
fz_keep_halftone(fz_context *ctx, fz_halftone *ht)
{
	return fz_keep_imp(ctx, ht, &ht->refs);
}

void
fz_drop_halftone(fz_context *ctx, fz_halftone *ht)
{
	int i;
	if (fz_drop_imp(ctx, ht, &ht->refs))
	{
		for (i = 0; i < ht->n; i++)
			fz_drop_pixmap(ctx, ht->comp[i]);
		fz_free(ctx, ht);
	}
}

/* Default mono halftone, lifted from Ghostscript. */
/* The 0x00 entry has been changed to 0x01 to avoid problems with white
 * pixels appearing in the output; as we use < 0 should not appear in the
 * array. I think that gs scales this slightly and hence never actually uses
 * the raw values here. */
static unsigned char mono_ht[] =
{
	0x0E, 0x8E, 0x2E, 0xAE, 0x06, 0x86, 0x26, 0xA6, 0x0C, 0x8C, 0x2C, 0xAC, 0x04, 0x84, 0x24, 0xA4,
	0xCE, 0x4E, 0xEE, 0x6E, 0xC6, 0x46, 0xE6, 0x66, 0xCC, 0x4C, 0xEC, 0x6C, 0xC4, 0x44, 0xE4, 0x64,
	0x3E, 0xBE, 0x1E, 0x9E, 0x36, 0xB6, 0x16, 0x96, 0x3C, 0xBC, 0x1C, 0x9C, 0x34, 0xB4, 0x14, 0x94,
	0xFE, 0x7E, 0xDE, 0x5E, 0xF6, 0x76, 0xD6, 0x56, 0xFC, 0x7C, 0xDC, 0x5C, 0xF4, 0x74, 0xD4, 0x54,
	0x01, 0x81, 0x21, 0xA1, 0x09, 0x89, 0x29, 0xA9, 0x03, 0x83, 0x23, 0xA3, 0x0B, 0x8B, 0x2B, 0xAB,
	0xC1, 0x41, 0xE1, 0x61, 0xC9, 0x49, 0xE9, 0x69, 0xC3, 0x43, 0xE3, 0x63, 0xCB, 0x4B, 0xEB, 0x6B,
	0x31, 0xB1, 0x11, 0x91, 0x39, 0xB9, 0x19, 0x99, 0x33, 0xB3, 0x13, 0x93, 0x3B, 0xBB, 0x1B, 0x9B,
	0xF1, 0x71, 0xD1, 0x51, 0xF9, 0x79, 0xD9, 0x59, 0xF3, 0x73, 0xD3, 0x53, 0xFB, 0x7B, 0xDB, 0x5B,
	0x0D, 0x8D, 0x2D, 0xAD, 0x05, 0x85, 0x25, 0xA5, 0x0F, 0x8F, 0x2F, 0xAF, 0x07, 0x87, 0x27, 0xA7,
	0xCD, 0x4D, 0xED, 0x6D, 0xC5, 0x45, 0xE5, 0x65, 0xCF, 0x4F, 0xEF, 0x6F, 0xC7, 0x47, 0xE7, 0x67,
	0x3D, 0xBD, 0x1D, 0x9D, 0x35, 0xB5, 0x15, 0x95, 0x3F, 0xBF, 0x1F, 0x9F, 0x37, 0xB7, 0x17, 0x97,
	0xFD, 0x7D, 0xDD, 0x5D, 0xF5, 0x75, 0xD5, 0x55, 0xFF, 0x7F, 0xDF, 0x5F, 0xF7, 0x77, 0xD7, 0x57,
	0x02, 0x82, 0x22, 0xA2, 0x0A, 0x8A, 0x2A, 0xAA, 0x01 /*0x00*/, 0x80, 0x20, 0xA0, 0x08, 0x88, 0x28, 0xA8,
	0xC2, 0x42, 0xE2, 0x62, 0xCA, 0x4A, 0xEA, 0x6A, 0xC0, 0x40, 0xE0, 0x60, 0xC8, 0x48, 0xE8, 0x68,
	0x32, 0xB2, 0x12, 0x92, 0x3A, 0xBA, 0x1A, 0x9A, 0x30, 0xB0, 0x10, 0x90, 0x38, 0xB8, 0x18, 0x98,
	0xF2, 0x72, 0xD2, 0x52, 0xFA, 0x7A, 0xDA, 0x5A, 0xF0, 0x70, 0xD0, 0x50, 0xF8, 0x78, 0xD8, 0x58
};

fz_halftone *fz_default_halftone(fz_context *ctx, int num_comps)
{
	fz_halftone *ht = fz_new_halftone(ctx, num_comps);

	fz_try(ctx)
	{
		int i;
		for (i = 0; i < num_comps; i++)
			ht->comp[i] = fz_new_pixmap_with_data(ctx, NULL, 16, 16, NULL, 1, 16, mono_ht);
	}
	fz_catch(ctx)
	{
		fz_drop_halftone(ctx, ht);
		fz_rethrow(ctx);
	}

	return ht;
}

/* Finally, code to actually perform halftoning. */
static void make_ht_line(unsigned char *buf, fz_halftone *ht, int x, int y, int w)
{
	int k, n;
	n = ht->n;
	for (k = 0; k < n; k++)
	{
		fz_pixmap *tile = ht->comp[k];
		unsigned char *b = buf++;
		unsigned char *t;
		unsigned char *tbase;
		int px = x + tile->x;
		int py = y + tile->y;
		int tw = tile->w;
		int th = tile->h;
		int w2 = w;
		int len;
		px = px % tw;
		if (px < 0)
			px += tw;
		py = py % th;
		if (py < 0)
			py += th;

		assert(tile->n == 1);

		/* Left hand section; from x to tile width */
		tbase = tile->samples + (unsigned int)(py * tw);
		t = tbase + px;
		len = tw - px;
		if (len > w2)
			len = w2;
		w2 -= len;
		while (len--)
		{
			*b = *t++;
			b += n;
		}

		/* Centre section - complete copies */
		w2 -= tw;
		while (w2 >= 0)
		{
			len = tw;
			t = tbase;
			while (len--)
			{
				*b = *t++;
				b += n;
			}
			w2 -= tw;
		}
		w2 += tw;

		/* Right hand section - stragglers */
		t = tbase;
		while (w2--)
		{
			*b = *t++;
			b += n;
		}
	}
}

/* Inner mono thresholding code */
typedef void (threshold_fn)(const unsigned char * FZ_RESTRICT ht_line, const unsigned char * FZ_RESTRICT pixmap, unsigned char * FZ_RESTRICT out, int w, int ht_len);

#ifdef ARCH_ARM
static void
do_threshold_1(const unsigned char * FZ_RESTRICT ht_line, const unsigned char * FZ_RESTRICT pixmap, unsigned char * FZ_RESTRICT out, int w, int ht_len)
__attribute__((naked));

static void
do_threshold_1(const unsigned char * FZ_RESTRICT ht_line, const unsigned char * FZ_RESTRICT pixmap, unsigned char * FZ_RESTRICT out, int w, int ht_len)
{
	asm volatile(
	ENTER_ARM
	// Store one more reg that required to keep double stack alignment
	".syntax unified\n"
	"stmfd	r13!,{r4-r7,r9,r14}				\n"
	"@ r0 = ht_line						\n"
	"@ r1 = pixmap						\n"
	"@ r2 = out						\n"
	"@ r3 = w						\n"
	"@ <> = ht_len						\n"
	"ldr	r9, [r13,#6*4]		@ r9 = ht_len		\n"
	"subs	r3, r3, #7		@ r3 = w -= 7		\n"
	"ble	2f			@ while (w > 0) {	\n"
	"mov	r12,r9			@ r12= l = ht_len	\n"
	"b	1f						\n"
	"9:							\n"
	"strb	r14,[r2], #1		@ *out++ = 0		\n"
	"subs	r12,r12,#8		@ r12 = l -= 8		\n"
	"moveq	r12,r9			@ if(l==0) l = ht_len	\n"
	"subeq	r0, r0, r9		@          ht_line -= l	\n"
	"subs	r3, r3, #8		@ w -= 8		\n"
	"ble	2f			@ }			\n"
	"1:							\n"
	"ldr	r14,[r1], #4		@ r14= pixmap[0..3]	\n"
	"ldr	r5, [r1], #4		@ r5 = pixmap[4..7]	\n"
	"ldrb	r4, [r0], #8		@ r0 = ht_line += 8	\n"
	"adds   r14,r14,#1		@ set eq iff r14=-1	\n"
	"addseq	r5, r5, #1		@ set eq iff r14=r5=-1	\n"
	"beq	9b			@	white		\n"
	"ldrb	r5, [r1, #-8]		@ r5 = pixmap[0]	\n"
	"ldrb	r6, [r0, #-7]		@ r6 = ht_line[1]	\n"
	"ldrb	r7, [r1, #-7]		@ r7 = pixmap[1]	\n"
	"mov	r14,#0			@ r14= h = 0		\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x80		@	h |= 0x80	\n"
	"ldrb	r4, [r0, #-6]		@ r4 = ht_line[2]	\n"
	"ldrb	r5, [r1, #-6]		@ r5 = pixmap[2]	\n"
	"cmp	r7, r6			@ if (r7 < r6)		\n"
	"orrlt	r14,r14,#0x40		@	h |= 0x40	\n"
	"ldrb	r6, [r0, #-5]		@ r6 = ht_line[3]	\n"
	"ldrb	r7, [r1, #-5]		@ r7 = pixmap[3]	\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x20		@	h |= 0x20	\n"
	"ldrb	r4, [r0, #-4]		@ r4 = ht_line[4]	\n"
	"ldrb	r5, [r1, #-4]		@ r5 = pixmap[4]	\n"
	"cmp	r7, r6			@ if (r7 < r6)		\n"
	"orrlt	r14,r14,#0x10		@	h |= 0x10	\n"
	"ldrb	r6, [r0, #-3]		@ r6 = ht_line[5]	\n"
	"ldrb	r7, [r1, #-3]		@ r7 = pixmap[5]	\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x08		@	h |= 0x08	\n"
	"ldrb	r4, [r0, #-2]		@ r4 = ht_line[6]	\n"
	"ldrb	r5, [r1, #-2]		@ r5 = pixmap[6]	\n"
	"cmp	r7, r6			@ if (r7 < r6)		\n"
	"orrlt	r14,r14,#0x04		@	h |= 0x04	\n"
	"ldrb	r6, [r0, #-1]		@ r6 = ht_line[7]	\n"
	"ldrb	r7, [r1, #-1]		@ r7 = pixmap[7]	\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x02		@	h |= 0x02	\n"
	"cmp	r7, r6			@ if (r7 < r6)		\n"
	"orrlt	r14,r14,#0x01		@	h |= 0x01	\n"
	"subs	r12,r12,#8		@ r12 = l -= 8		\n"
	"strb	r14,[r2], #1		@ *out++ = h		\n"
	"moveq	r12,r9			@ if(l==0) l = ht_len	\n"
	"subeq	r0, r0, r9		@          ht_line -= l	\n"
	"subs	r3, r3, #8		@ w -= 8		\n"
	"bgt	1b			@ }			\n"
	"2:							\n"
	"adds	r3, r3, #7		@ w += 7		\n"
	"ble	4f			@ if (w >= 0) {		\n"
	"ldrb	r4, [r0], #1		@ r4 = ht_line[0]	\n"
	"ldrb	r5, [r1], #1		@ r5 = pixmap[0]	\n"
	"mov	r14, #0			@ r14= h = 0		\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x80		@	h |= 0x80	\n"
	"cmp	r3, #1			@			\n"
	"ldrbgt	r4, [r0], #1		@ r6 = ht_line[1]	\n"
	"ldrbgt	r5, [r1], #1		@ r7 = pixmap[1]	\n"
	"ble	3f			@			\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x40		@	h |= 0x40	\n"
	"cmp	r3, #2			@			\n"
	"ldrbgt	r4, [r0], #1		@ r6 = ht_line[2]	\n"
	"ldrbgt	r5, [r1], #1		@ r7 = pixmap[2]	\n"
	"ble	3f			@			\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x20		@	h |= 0x20	\n"
	"cmp	r3, #3			@			\n"
	"ldrbgt	r4, [r0], #1		@ r6 = ht_line[3]	\n"
	"ldrbgt	r5, [r1], #1		@ r7 = pixmap[3]	\n"
	"ble	3f			@			\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x10		@	h |= 0x10	\n"
	"cmp	r3, #4			@			\n"
	"ldrbgt	r4, [r0], #1		@ r6 = ht_line[4]	\n"
	"ldrbgt	r5, [r1], #1		@ r7 = pixmap[4]	\n"
	"ble	3f			@			\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x08		@	h |= 0x08	\n"
	"cmp	r3, #5			@			\n"
	"ldrbgt	r4, [r0], #1		@ r6 = ht_line[5]	\n"
	"ldrbgt	r5, [r1], #1		@ r7 = pixmap[5]	\n"
	"ble	3f			@			\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x04		@	h |= 0x04	\n"
	"cmp	r3, #6			@			\n"
	"ldrbgt	r4, [r0], #1		@ r6 = ht_line[6]	\n"
	"ldrbgt	r5, [r1], #1		@ r7 = pixmap[6]	\n"
	"ble	3f			@			\n"
	"cmp	r5, r4			@ if (r5 < r4)		\n"
	"orrlt	r14,r14,#0x02		@	h |= 0x02	\n"
	"3:							\n"
	"strb	r14,[r2]		@ *out = h		\n"
	"4:							\n"
	"ldmfd	r13!,{r4-r7,r9,PC}	@ pop, return to thumb	\n"
	ENTER_THUMB
	);
}
#else
static void do_threshold_1(const unsigned char * FZ_RESTRICT ht_line, const unsigned char * FZ_RESTRICT pixmap, unsigned char * FZ_RESTRICT out, int w, int ht_len)
{
	int h;
	int l = ht_len;

	w -= 7;
	while (w > 0)
	{
		h = 0;
		if (pixmap[0] < ht_line[0])
			h |= 0x80;
		if (pixmap[1] < ht_line[1])
			h |= 0x40;
		if (pixmap[2] < ht_line[2])
			h |= 0x20;
		if (pixmap[3] < ht_line[3])
			h |= 0x10;
		if (pixmap[4] < ht_line[4])
			h |= 0x08;
		if (pixmap[5] < ht_line[5])
			h |= 0x04;
		if (pixmap[6] < ht_line[6])
			h |= 0x02;
		if (pixmap[7] < ht_line[7])
			h |= 0x01;
		pixmap += 8;
		ht_line += 8;
		l -= 8;
		if (l == 0)
		{
			l = ht_len;
			ht_line -= ht_len;
		}
		*out++ = h;
		w -= 8;
	}
	if (w > -7)
	{
		h = 0;
		if (pixmap[0] < ht_line[0])
			h |= 0x80;
		if (w > -6 && pixmap[1] < ht_line[1])
			h |= 0x40;
		if (w > -5 && pixmap[2] < ht_line[2])
			h |= 0x20;
		if (w >	-4 && pixmap[3] < ht_line[3])
			h |= 0x10;
		if (w > -3 && pixmap[4] < ht_line[4])
			h |= 0x08;
		if (w > -2 && pixmap[5] < ht_line[5])
			h |= 0x04;
		if (w > -1 && pixmap[6] < ht_line[6])
			h |= 0x02;
		*out++ = h;
	}
}
#endif

/*
	Note that the tests in do_threshold_4 are inverted compared to those
	in do_threshold_1. This is to allow for the fact that the CMYK
	contone renderings have white = 0, whereas rgb, and greyscale have
	white = 0xFF. Reversing these tests enables us to maintain that
	BlackIs1 in bitmaps.
*/
#ifdef ARCH_ARM
static void
do_threshold_4(const unsigned char * FZ_RESTRICT ht_line, const unsigned char * FZ_RESTRICT pixmap, unsigned char * FZ_RESTRICT out, int w, int ht_len)
__attribute__((naked));

static void
do_threshold_4(const unsigned char * FZ_RESTRICT ht_line, const unsigned char * FZ_RESTRICT pixmap, unsigned char * FZ_RESTRICT out, int w, int ht_len)
{
	asm volatile(
	ENTER_ARM
	// Store one more reg that required to keep double stack alignment
	"stmfd	r13!,{r4-r7,r9,r14}				\n"
	"@ r0 = ht_line						\n"
	"@ r1 = pixmap						\n"
	"@ r2 = out						\n"
	"@ r3 = w						\n"
	"@ <> = ht_len						\n"
	"ldr	r9, [r13,#6*4]		@ r9 = ht_len		\n"
	"subs	r3, r3, #1		@ r3 = w -= 1		\n"
	"ble	2f			@ while (w > 0) {	\n"
	"mov	r12,r9			@ r12= l = ht_len	\n"
	"b	1f			@			\n"
	"9:				@			\n"
	"strb	r14,[r2], #1		@ *out++ = h		\n"
	"subs	r12,r12,#2		@ r12 = l -= 2		\n"
	"moveq	r12,r9			@ if(l==0) l = ht_len	\n"
	"subeq	r0, r0, r9, LSL #2	@          ht_line -= l	\n"
	"subs	r3, r3, #2		@ w -= 2		\n"
	"beq	2f			@ }			\n"
	"blt	3f			@			\n"
	"1:							\n"
	"ldr	r5, [r1], #4		@ r5 = pixmap[0..3]	\n"
	"ldr	r7, [r1], #4		@ r7 = pixmap[4..7]	\n"
	"add	r0, r0, #8		@ r0 = ht_line += 8	\n"
	"mov	r14,#0			@ r14= h = 0		\n"
	"orrs	r5, r5, r7		@ if (r5 | r7 == 0)	\n"
	"beq	9b			@	white		\n"
	"ldrb	r4, [r0, #-8]		@ r4 = ht_line[0]	\n"
	"ldrb	r5, [r1, #-8]		@ r5 = pixmap[0]	\n"
	"ldrb	r6, [r0, #-7]		@ r6 = ht_line[1]	\n"
	"ldrb	r7, [r1, #-7]		@ r7 = pixmap[1]	\n"
	"cmp	r4, r5			@ if (r4 < r5)		\n"
	"orrle	r14,r14,#0x80		@	h |= 0x80	\n"
	"ldrb	r4, [r0, #-6]		@ r4 = ht_line[2]	\n"
	"ldrb	r5, [r1, #-6]		@ r5 = pixmap[2]	\n"
	"cmp	r6, r7			@ if (r6 < r7)		\n"
	"orrle	r14,r14,#0x40		@	h |= 0x40	\n"
	"ldrb	r6, [r0, #-5]		@ r6 = ht_line[3]	\n"
	"ldrb	r7, [r1, #-5]		@ r7 = pixmap[3]	\n"
	"cmp	r4, r5			@ if (r4 < r5)		\n"
	"orrle	r14,r14,#0x20		@	h |= 0x20	\n"
	"ldrb	r4, [r0, #-4]		@ r4 = ht_line[4]	\n"
	"ldrb	r5, [r1, #-4]		@ r5 = pixmap[4]	\n"
	"cmp	r6, r7			@ if (r6 < r7)		\n"
	"orrle	r14,r14,#0x10		@	h |= 0x10	\n"
	"ldrb	r6, [r0, #-3]		@ r6 = ht_line[5]	\n"
	"ldrb	r7, [r1, #-3]		@ r7 = pixmap[5]	\n"
	"cmp	r4, r5			@ if (r4 < r5)		\n"
	"orrle	r14,r14,#0x08		@	h |= 0x08	\n"
	"ldrb	r4, [r0, #-2]		@ r4 = ht_line[6]	\n"
	"ldrb	r5, [r1, #-2]		@ r5 = pixmap[6]	\n"
	"cmp	r6, r7			@ if (r6 < r7)		\n"
	"orrle	r14,r14,#0x04		@	h |= 0x04	\n"
	"ldrb	r6, [r0, #-1]		@ r6 = ht_line[7]	\n"
	"ldrb	r7, [r1, #-1]		@ r7 = pixmap[7]	\n"
	"cmp	r4, r5			@ if (r4 < r5)		\n"
	"orrle	r14,r14,#0x02		@	h |= 0x02	\n"
	"cmp	r6, r7			@ if (r7 < r6)		\n"
	"orrle	r14,r14,#0x01		@	h |= 0x01	\n"
	"subs	r12,r12,#2		@ r12 = l -= 2		\n"
	"strb	r14,[r2], #1		@ *out++ = h		\n"
	"moveq	r12,r9			@ if(l==0) l = ht_len	\n"
	"subeq	r0, r0, r9, LSL #2	@          ht_line -= l	\n"
	"subs	r3, r3, #2		@ w -= 2		\n"
	"bgt	1b			@ }			\n"
	"blt	3f			@			\n"
	"2:							\n"
	"ldrb	r4, [r0], #1		@ r4 = ht_line[0]	\n"
	"ldrb	r5, [r1], #1		@ r5 = pixmap[0]	\n"
	"mov	r14, #0			@ r14= h = 0		\n"
	"ldrb	r6, [r0], #1		@ r6 = ht_line[1]	\n"
	"ldrb	r7, [r1], #1		@ r7 = pixmap[1]	\n"
	"cmp	r4, r5			@ if (r4 < r5)		\n"
	"orrle	r14,r14,#0x80		@	h |= 0x80	\n"
	"ldrb	r4, [r0], #1		@ r6 = ht_line[2]	\n"
	"ldrb	r5, [r1], #1		@ r7 = pixmap[2]	\n"
	"cmp	r6, r7			@ if (r6 < r7)		\n"
	"orrle	r14,r14,#0x40		@	h |= 0x40	\n"
	"ldrb	r6, [r0], #1		@ r6 = ht_line[1]	\n"
	"ldrb	r7, [r1], #1		@ r7 = pixmap[3]	\n"
	"cmp	r4, r5			@ if (r4 < r5)		\n"
	"orrle	r14,r14,#0x20		@	h |= 0x20	\n"
	"cmp	r6, r7			@ if (r6 < r7)		\n"
	"orrle	r14,r14,#0x10		@	h |= 0x10	\n"
	"strb	r14,[r2]		@ *out = h		\n"
	"3:							\n"
	"ldmfd	r13!,{r4-r7,r9,PC}	@ pop, return to thumb	\n"
	ENTER_THUMB
	);
}
#else
static void do_threshold_4(const unsigned char * FZ_RESTRICT ht_line, const unsigned char * FZ_RESTRICT pixmap, unsigned char * FZ_RESTRICT out, int w, int ht_len)
{
	int l = ht_len;

	w--;
	while (w > 0)
	{
		int h = 0;
		if (pixmap[0] >= ht_line[0])
			h |= 0x80;
		if (pixmap[1] >= ht_line[1])
			h |= 0x40;
		if (pixmap[2] >= ht_line[2])
			h |= 0x20;
		if (pixmap[3] >= ht_line[3])
			h |= 0x10;
		if (pixmap[4] >= ht_line[4])
			h |= 0x08;
		if (pixmap[5] >= ht_line[5])
			h |= 0x04;
		if (pixmap[6] >= ht_line[6])
			h |= 0x02;
		if (pixmap[7] >= ht_line[7])
			h |= 0x01;
		*out++ = h;
		l -= 2;
		if (l == 0)
		{
			l = ht_len;
			ht_line -= ht_len<<2;
		}
		pixmap += 8;
		ht_line += 8;
		w -= 2;
	}
	if (w == 0)
	{
		int h = 0;
		if (pixmap[0] >= ht_line[0])
			h |= 0x80;
		if (pixmap[1] >= ht_line[1])
			h |= 0x40;
		if (pixmap[2] >= ht_line[2])
			h |= 0x20;
		if (pixmap[3] >= ht_line[3])
			h |= 0x10;
		*out = h;
	}
}
#endif

fz_bitmap *fz_new_bitmap_from_pixmap(fz_context *ctx, fz_pixmap *pix, fz_halftone *ht)
{
	return fz_new_bitmap_from_pixmap_band(ctx, pix, ht, 0);
}

/* TAOCP, vol 2, p337 */
static int gcd(int u, int v)
{
	int r;

	do
	{
		if (v == 0)
			return u;
		r = u % v;
		u = v;
		v = r;
	}
	while (1);
}

fz_bitmap *fz_new_bitmap_from_pixmap_band(fz_context *ctx, fz_pixmap *pix, fz_halftone *ht, int band_start)
{
	fz_bitmap *out = NULL;
	unsigned char *ht_line = NULL;
	unsigned char *o, *p;
	int w, h, x, y, n, pstride, ostride, lcm, i;
	fz_halftone *ht_ = NULL;
	threshold_fn *thresh;

	fz_var(ht_line);

	if (!pix)
		return NULL;

	if (pix->alpha != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "pixmap may not have alpha channel to convert to bitmap");

	n = pix->n;

	switch(n)
	{
	case 1:
		thresh = do_threshold_1;
		break;
	case 4:
		thresh = do_threshold_4;
		break;
	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "pixmap must be grayscale or CMYK to convert to bitmap");
		return NULL;
	}

	if (ht == NULL)
		ht_ = ht = fz_default_halftone(ctx, n);

	/* Find the minimum length for the halftone line. This
	 * is the LCM of the halftone lengths and 8. (We need a
	 * multiple of 8 for the unrolled threshold routines - if
	 * we ever use SSE, we may need longer.) We use the fact
	 * that LCM(a,b) = a * b / GCD(a,b) and use euclids
	 * algorithm.
	 */
	lcm = 8;
	for (i = 0; i < ht->n; i++)
	{
		w = ht->comp[i]->w;
		lcm = lcm / gcd(lcm, w) * w;
	}

	fz_try(ctx)
	{
		ht_line = fz_malloc(ctx, lcm * n);
		out = fz_new_bitmap(ctx, pix->w, pix->h, n, pix->xres, pix->yres);
		o = out->samples;
		p = pix->samples;

		h = pix->h;
		x = pix->x;
		y = pix->y + band_start;
		w = pix->w;
		ostride = out->stride;
		pstride = pix->stride;
		while (h--)
		{
			make_ht_line(ht_line, ht, x, y++, lcm);
			thresh(ht_line, p, o, w, lcm);
			o += ostride;
			p += pstride;
		}
	}
	fz_always(ctx)
	{
		fz_drop_halftone(ctx, ht_);
		fz_free(ctx, ht_line);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return out;
}







mupdf-1.21.1-source/source/fitz/harfbuzz.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * Some additional glue functions for using Harfbuzz with
 * custom allocators.
 */

#include "mupdf/fitz.h"

#include "hb.h"

#include <assert.h>

/* Harfbuzz has some major design flaws (for our usage
 * at least).
 *
 * By default it uses malloc and free as the underlying
 * allocators. Thus in its default form we cannot get
 * a record (much less control) over how much allocation
 * is done.
 *
 * Harfbuzz does allow build options to control where
 * malloc and free go - in particular we point them at
 * fz_hb_malloc and fz_hb_free in our implementation.
 * Unfortunately, this has problems too.
 *
 * Firstly, there is no mechanism for getting a context
 * through the call. Most other libraries allow us to
 * pass a "void *" value in, and have it passed through
 * to arrive unchanged at the allocator functions.
 *
 * Without this rudimentary functionality, we are forced
 * to serialise all access to Harfbuzz.
 *
 * By taking a mutex around all calls to Harfbuzz, we
 * can use a static of our own to get a fz_context safely
 * through to the allocators. This obviously costs us
 * performance in the multi-threaded case.
 *
 * This does not protect us against the possibility of
 * other people calling harfbuzz; for instance, if we
 * link MuPDF into an app that either calls harfbuzz
 * itself, or uses another library that calls harfbuzz,
 * there is no guarantee that that library will take
 * the same lock while calling harfbuzz. This leaves
 * us open to the possibility of crashes. The only
 * way around this would be to use completely separate
 * harfbuzz instances.
 *
 * In order to ensure that allocations throughout mupdf
 * are done consistently, we get harfbuzz to call our
 * own fz_hb_malloc/realloc/calloc/free functions that
 * call down to fz_malloc/realloc/calloc/free. These
 * require context variables, so we get our fz_hb_lock
 * and unlock to set these. Any attempt to call through
 * without setting these will be detected.
 *
 * It is therefore vital that any fz_lock/fz_unlock
 * handlers are shared between all the fz_contexts in
 * use at a time.
 *
 * Secondly, Harfbuzz allocates some 'internal' memory
 * on the first call, and leaves this linked from static
 * variables. By default, this data is never freed back.
 * This means it is impossible to clear the library back
 * to a default state. Memory debugging will always show
 * Harfbuzz as having leaked a set amount of memory.
 *
 * There is a mechanism in Harfbuzz for freeing these
 * blocks - that of building with HAVE_ATEXIT. This
 * causes the blocks to be freed back on exit, but a)
 * this doesn't reset the fz_context value, so we can't
 * free them correctly, and b) any fz_context value it
 * did keep would already have been closed down due to
 * the program exit.
 *
 * In addition, because of these everlasting blocks, we
 * cannot safely call Harfbuzz after we close down any
 * allocator that Harfbuzz has been using (because
 * Harfbuzz may still be holding pointers to data within
 * that allocators managed space).
 *
 * There is nothing we can do about the leaking blocks
 * except to add some hacks to our memory debugging
 * library to allow it to suppress the blocks that
 * harfbuzz leaks.
 *
 * Consequently, we leave them to leak, and warn Memento
 * about this.
 */

/* Potentially we can write different versions
 * of get_context and set_context for different
 * threading systems.
 *
 * This simple version relies on harfbuzz never
 * trying to make 2 allocations at once on
 * different threads. The only way that can happen
 * is when one of those other threads is someone
 * outside MuPDF calling harfbuzz while MuPDF
 * is running. This will cause us such huge
 * problems that for now, we'll just forbid it.
 */

static fz_context *fz_hb_secret = NULL;

static void set_hb_context(fz_context *ctx)
{
	fz_hb_secret = ctx;
}

static fz_context *get_hb_context(void)
{
	return fz_hb_secret;
}

void fz_hb_lock(fz_context *ctx)
{
	fz_lock(ctx, FZ_LOCK_FREETYPE);

	set_hb_context(ctx);
}

void fz_hb_unlock(fz_context *ctx)
{
	set_hb_context(NULL);

	fz_unlock(ctx, FZ_LOCK_FREETYPE);
}

void *fz_hb_malloc(size_t size)
{
	fz_context *ctx = get_hb_context();

	assert(ctx != NULL);

	return Memento_label(fz_malloc_no_throw(ctx, size), "hb");
}

void *fz_hb_calloc(size_t n, size_t size)
{
	fz_context *ctx = get_hb_context();

	assert(ctx != NULL);

	return Memento_label(fz_calloc_no_throw(ctx, n, size), "hb");
}

void *fz_hb_realloc(void *ptr, size_t size)
{
	fz_context *ctx = get_hb_context();

	assert(ctx != NULL);

	return Memento_label(fz_realloc_no_throw(ctx, ptr, size), "hb");
}

void fz_hb_free(void *ptr)
{
	fz_context *ctx = get_hb_context();

	assert(ctx != NULL);

	fz_free(ctx, ptr);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <assert.h>

/*
	Simple hashtable with open addressing linear probe.
	Unlike text book examples, removing entries works
	correctly in this implementation, so it won't start
	exhibiting bad behaviour if entries are inserted
	and removed frequently.
*/

typedef struct
{
	unsigned char key[FZ_HASH_TABLE_KEY_LENGTH];
	void *val;
} fz_hash_entry;

struct fz_hash_table
{
	int keylen;
	int size;
	int load;
	int lock; /* -1 or the lock used to protect this hash table */
	fz_hash_table_drop_fn *drop_val;
	fz_hash_entry *ents;
};

static unsigned hash(const unsigned char *s, int len)
{
	unsigned val = 0;
	int i;
	for (i = 0; i < len; i++)
	{
		val += s[i];
		val += (val << 10);
		val ^= (val >> 6);
	}
	val += (val << 3);
	val ^= (val >> 11);
	val += (val << 15);
	return val;
}

fz_hash_table *
fz_new_hash_table(fz_context *ctx, int initialsize, int keylen, int lock, fz_hash_table_drop_fn *drop_val)
{
	fz_hash_table *table;

	if (keylen > FZ_HASH_TABLE_KEY_LENGTH)
		fz_throw(ctx, FZ_ERROR_GENERIC, "hash table key length too large");

	table = fz_malloc_struct(ctx, fz_hash_table);
	table->keylen = keylen;
	table->size = initialsize;
	table->load = 0;
	table->lock = lock;
	table->drop_val = drop_val;
	fz_try(ctx)
	{
		table->ents = Memento_label(fz_malloc_array(ctx, table->size, fz_hash_entry), "hash_entries");
		memset(table->ents, 0, sizeof(fz_hash_entry) * table->size);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, table);
		fz_rethrow(ctx);
	}

	return table;
}

void
fz_drop_hash_table(fz_context *ctx, fz_hash_table *table)
{
	if (!table)
		return;

	if (table->drop_val)
	{
		int i, n = table->size;
		for (i = 0; i < n; ++i)
		{
			void *v = table->ents[i].val;
			if (v)
				table->drop_val(ctx, v);
		}
	}

	fz_free(ctx, table->ents);
	fz_free(ctx, table);
}

static void *
do_hash_insert(fz_context *ctx, fz_hash_table *table, const void *key, void *val)
{
	fz_hash_entry *ents;
	unsigned size;
	unsigned pos;

	ents = table->ents;
	size = table->size;
	pos = hash(key, table->keylen) % size;

	if (table->lock >= 0)
		fz_assert_lock_held(ctx, table->lock);

	while (1)
	{
		if (!ents[pos].val)
		{
			memcpy(ents[pos].key, key, table->keylen);
			ents[pos].val = val;
			table->load ++;
			return NULL;
		}

		if (memcmp(key, ents[pos].key, table->keylen) == 0)
		{
			/* This is legal, but should rarely happen. */
			return ents[pos].val;
		}

		pos = (pos + 1) % size;
	}
}

/* Entered with the lock taken, held throughout and at exit, UNLESS the lock
 * is the alloc lock in which case it may be momentarily dropped. */
static void
fz_resize_hash(fz_context *ctx, fz_hash_table *table, int newsize)
{
	fz_hash_entry *oldents = table->ents;
	fz_hash_entry *newents;
	int oldsize = table->size;
	int oldload = table->load;
	int i;

	if (newsize < oldload * 8 / 10)
	{
		fz_warn(ctx, "assert: resize hash too small");
		return;
	}

	if (table->lock == FZ_LOCK_ALLOC)
		fz_unlock(ctx, table->lock);
	newents = fz_malloc_no_throw(ctx, newsize * sizeof (fz_hash_entry));
	if (table->lock == FZ_LOCK_ALLOC)
		fz_lock(ctx, table->lock);
	if (table->lock >= 0)
	{
		if (table->size >= newsize)
		{
			/* Someone else fixed it before we could lock! */
			if (table->lock == FZ_LOCK_ALLOC)
				fz_unlock(ctx, table->lock);
			fz_free(ctx, newents);
			if (table->lock == FZ_LOCK_ALLOC)
				fz_lock(ctx, table->lock);
			return;
		}
	}
	if (newents == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "hash table resize failed; out of memory (%d entries)", newsize);
	table->ents = newents;
	memset(table->ents, 0, sizeof(fz_hash_entry) * newsize);
	table->size = newsize;
	table->load = 0;

	for (i = 0; i < oldsize; i++)
	{
		if (oldents[i].val)
		{
			do_hash_insert(ctx, table, oldents[i].key, oldents[i].val);
		}
	}

	if (table->lock == FZ_LOCK_ALLOC)
		fz_unlock(ctx, table->lock);
	fz_free(ctx, oldents);
	if (table->lock == FZ_LOCK_ALLOC)
		fz_lock(ctx, table->lock);
}

void *
fz_hash_find(fz_context *ctx, fz_hash_table *table, const void *key)
{
	fz_hash_entry *ents = table->ents;
	unsigned size = table->size;
	unsigned pos = hash(key, table->keylen) % size;

	if (table->lock >= 0)
		fz_assert_lock_held(ctx, table->lock);

	while (1)
	{
		if (!ents[pos].val)
			return NULL;

		if (memcmp(key, ents[pos].key, table->keylen) == 0)
			return ents[pos].val;

		pos = (pos + 1) % size;
	}
}

void *
fz_hash_insert(fz_context *ctx, fz_hash_table *table, const void *key, void *val)
{
	if (table->load > table->size * 8 / 10)
		fz_resize_hash(ctx, table, table->size * 2);
	return do_hash_insert(ctx, table, key, val);
}

static void
do_removal(fz_context *ctx, fz_hash_table *table, unsigned hole)
{
	fz_hash_entry *ents = table->ents;
	unsigned size = table->size;
	unsigned look, code;

	if (table->lock >= 0)
		fz_assert_lock_held(ctx, table->lock);

	ents[hole].val = NULL;

	look = hole + 1;
	if (look == size)
		look = 0;

	while (ents[look].val)
	{
		code = hash(ents[look].key, table->keylen) % size;
		if ((code <= hole && hole < look) ||
			(look < code && code <= hole) ||
			(hole < look && look < code))
		{
			ents[hole] = ents[look];
			ents[look].val = NULL;
			hole = look;
		}

		look++;
		if (look == size)
			look = 0;
	}

	table->load --;
}

void
fz_hash_remove(fz_context *ctx, fz_hash_table *table, const void *key)
{
	fz_hash_entry *ents = table->ents;
	unsigned size = table->size;
	unsigned pos = hash(key, table->keylen) % size;

	if (table->lock >= 0)
		fz_assert_lock_held(ctx, table->lock);

	while (1)
	{
		if (!ents[pos].val)
		{
			fz_warn(ctx, "assert: remove non-existent hash entry");
			return;
		}

		if (memcmp(key, ents[pos].key, table->keylen) == 0)
		{
			do_removal(ctx, table, pos);
			return;
		}

		pos++;
		if (pos == size)
			pos = 0;
	}
}

void
fz_hash_for_each(fz_context *ctx, fz_hash_table *table, void *state, fz_hash_table_for_each_fn *callback)
{
	int i;
	for (i = 0; i < table->size; ++i)
		if (table->ents[i].val)
			callback(ctx, state, table->ents[i].key, table->keylen, table->ents[i].val);
}

void
fz_hash_filter(fz_context *ctx, fz_hash_table *table, void *state, fz_hash_table_filter_fn *callback)
{
	int i;
restart:
	for (i = 0; i < table->size; ++i)
	{
		if (table->ents[i].val)
		{
			if (callback(ctx, state, table->ents[i].key, table->keylen, table->ents[i].val))
			{
				do_removal(ctx, table, i);
				goto restart; /* we may have moved some slots around, so just restart the scan */
			}
		}
	}
}







mupdf-1.21.1-source/source/fitz/icc/cmyk.icc.h

// This is an automatically generated file. Do not edit.
static const unsigned char resources_icc_cmyk_icc[] = {
  0x00, 0x02, 0xdc, 0x5c, 0x00, 0x00, 0x00, 0x00, 0x02, 0x10, 0x00, 0x00,
  0x70, 0x72, 0x74, 0x72, 0x43, 0x4d, 0x59, 0x4b, 0x4c, 0x61, 0x62, 0x20,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x61, 0x63, 0x73, 0x70, 0x41, 0x50, 0x50, 0x4c, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xf6, 0xd6,
  0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0xd3, 0x2d, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x09,
  0x64, 0x65, 0x73, 0x63, 0x00, 0x00, 0x00, 0xf0, 0x00, 0x00, 0x00, 0x74,
  0x63, 0x70, 0x72, 0x74, 0x00, 0x00, 0x01, 0x64, 0x00, 0x00, 0x00, 0x28,
  0x77, 0x74, 0x70, 0x74, 0x00, 0x00, 0x01, 0x8c, 0x00, 0x00, 0x00, 0x14,
  0x41, 0x32, 0x42, 0x30, 0x00, 0x00, 0x01, 0xa0, 0x00, 0x00, 0xa2, 0x06,
  0x42, 0x32, 0x41, 0x30, 0x00, 0x00, 0xa3, 0xa8, 0x00, 0x02, 0x38, 0xb4,
  0x41, 0x32, 0x42, 0x31, 0x00, 0x00, 0x01, 0xa0, 0x00, 0x00, 0xa2, 0x06,
  0x42, 0x32, 0x41, 0x31, 0x00, 0x00, 0xa3, 0xa8, 0x00, 0x02, 0x38, 0xb4,
  0x41, 0x32, 0x42, 0x32, 0x00, 0x00, 0x01, 0xa0, 0x00, 0x00, 0xa2, 0x06,
  0x42, 0x32, 0x41, 0x32, 0x00, 0x00, 0xa3, 0xa8, 0x00, 0x02, 0x38, 0xb4,
  0x64, 0x65, 0x73, 0x63, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x1a,
  0x41, 0x72, 0x74, 0x69, 0x66, 0x65, 0x78, 0x20, 0x43, 0x4d, 0x59, 0x4b,
  0x20, 0x53, 0x57, 0x4f, 0x50, 0x20, 0x50, 0x72, 0x6f, 0x66, 0x69, 0x6c,
  0x65, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x74, 0x65, 0x78, 0x74,
  0x00, 0x00, 0x00, 0x00, 0x43, 0x6f, 0x70, 0x79, 0x72, 0x69, 0x67, 0x68,
  0x74, 0x20, 0x41, 0x72, 0x74, 0x69, 0x66, 0x65, 0x78, 0x20, 0x53, 0x6f,
  0x66, 0x74, 0x77, 0x61, 0x72, 0x65, 0x20, 0x32, 0x30, 0x31, 0x31, 0x00,
  0x58, 0x59, 0x5a, 0x20, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xb5, 0x5a,
  0x00, 0x00, 0xbc, 0x67, 0x00, 0x00, 0x92, 0x30, 0x6d, 0x66, 0x74, 0x32,
  0x00, 0x00, 0x00, 0x00, 0x04, 0x03, 0x09, 0x00, 0x00, 0x01, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x01, 0x00, 0x00, 0x02,
  0x00, 0x00, 0x02, 0x24, 0x04, 0x1d, 0x05, 0xda, 0x07, 0x69, 0x08, 0xd9,
  0x0a, 0x36, 0x0b, 0x85, 0x0c, 0xc7, 0x0d, 0xff, 0x0f, 0x31, 0x10, 0x5e,
  0x11, 0x8b, 0x12, 0xb7, 0x13, 0xe2, 0x15, 0x0b, 0x16, 0x32, 0x17, 0x57,
  0x18, 0x79, 0x19, 0x98, 0x1a, 0xb5, 0x1b, 0xd2, 0x1c, 0xef, 0x1e, 0x25,
  0x1f, 0x59, 0x20, 0x87, 0x21, 0xb2, 0x22, 0xda, 0x23, 0xff, 0x25, 0x23,
  0x26, 0x44, 0x27, 0x66, 0x28, 0x86, 0x29, 0xa7, 0x2a, 0xc7, 0x2b, 0xe8,
  0x2d, 0x08, 0x2e, 0x28, 0x2f, 0x48, 0x30, 0x69, 0x31, 0x89, 0x32, 0xa6,
  0x33, 0xc2, 0x34, 0xde, 0x35, 0xfb, 0x37, 0x18, 0x38, 0x35, 0x39, 0x51,
  0x3a, 0x6d, 0x3b, 0x89, 0x3c, 0xa5, 0x3d, 0xc2, 0x3e, 0xde, 0x3f, 0xf8,
  0x41, 0x11, 0x42, 0x29, 0x43, 0x42, 0x44, 0x5c, 0x45, 0x75, 0x46, 0x8f,
  0x47, 0xa9, 0x48, 0xc3, 0x49, 0xdd, 0x4a, 0xf7, 0x4c, 0x12, 0x4d, 0x2c,
  0x4e, 0x43, 0x4f, 0x59, 0x50, 0x6f, 0x51, 0x86, 0x52, 0x9c, 0x53, 0xb2,
  0x54, 0xc9, 0x55, 0xdf, 0x56, 0xf6, 0x58, 0x0d, 0x59, 0x23, 0x5a, 0x3a,
  0x5b, 0x51, 0x5c, 0x66, 0x5d, 0x78, 0x5e, 0x8a, 0x5f, 0x9b, 0x60, 0xad,
  0x61, 0xbe, 0x62, 0xcf, 0x63, 0xe0, 0x64, 0xf1, 0x66, 0x02, 0x67, 0x12,
  0x68, 0x23, 0x69, 0x33, 0x6a, 0x42, 0x6b, 0x52, 0x6c, 0x5e, 0x6d, 0x67,
  0x6e, 0x71, 0x6f, 0x7a, 0x70, 0x83, 0x71, 0x8c, 0x72, 0x94, 0x73, 0x9c,
  0x74, 0xa3, 0x75, 0xaa, 0x76, 0xb1, 0x77, 0xb7, 0x78, 0xbd, 0x79, 0xc3,
  0x7a, 0xc8, 0x7b, 0xcd, 0x7c, 0xce, 0x7d, 0xcd, 0x7e, 0xcc, 0x7f, 0xcb,
  0x80, 0xc9, 0x81, 0xc7, 0x82, 0xc5, 0x83, 0xc2, 0x84, 0xbf, 0x85, 0xbb,
  0x86, 0xb7, 0x87, 0xb3, 0x88, 0xae, 0x89, 0xa9, 0x8a, 0xa4, 0x8b, 0x9e,
  0x8c, 0x98, 0x8d, 0x91, 0x8e, 0x86, 0x8f, 0x7b, 0x90, 0x70, 0x91, 0x64,
  0x92, 0x58, 0x93, 0x4c, 0x94, 0x40, 0x95, 0x33, 0x96, 0x26, 0x97, 0x19,
  0x98, 0x0c, 0x98, 0xff, 0x99, 0xf2, 0x9a, 0xe4, 0x9b, 0xd6, 0x9c, 0xc8,
  0x9d, 0xbb, 0x9e, 0xad, 0x9f, 0x9f, 0xa0, 0x8e, 0xa1, 0x7c, 0xa2, 0x6a,
  0xa3, 0x57, 0xa4, 0x45, 0xa5, 0x33, 0xa6, 0x20, 0xa7, 0x0e, 0xa7, 0xfc,
  0xa8, 0xea, 0xa9, 0xd7, 0xaa, 0xc5, 0xab, 0xb3, 0xac, 0xa1, 0xad, 0x8f,
  0xae, 0x7d, 0xaf, 0x6b, 0xb0, 0x59, 0xb1, 0x47, 0xb2, 0x36, 0xb3, 0x24,
  0xb4, 0x12, 0xb5, 0x00, 0xb5, 0xed, 0xb6, 0xda, 0xb7, 0xc8, 0xb8, 0xb5,
  0xb9, 0xa3, 0xba, 0x90, 0xbb, 0x7e, 0xbc, 0x6b, 0xbd, 0x59, 0xbe, 0x47,
  0xbf, 0x35, 0xc0, 0x22, 0xc1, 0x10, 0xc1, 0xfe, 0xc2, 0xec, 0xc3, 0xda,
  0xc4, 0xc7, 0xc5, 0xb5, 0xc6, 0xa3, 0xc7, 0x91, 0xc8, 0x7e, 0xc9, 0x6c,
  0xca, 0x59, 0xcb, 0x44, 0xcc, 0x2e, 0xcd, 0x18, 0xce, 0x01, 0xce, 0xeb,
  0xcf, 0xd5, 0xd0, 0xbe, 0xd1, 0xa7, 0xd2, 0x90, 0xd3, 0x79, 0xd4, 0x61,
  0xd5, 0x49, 0xd6, 0x31, 0xd7, 0x18, 0xd8, 0x00, 0xd8, 0xe6, 0xd9, 0xcd,
  0xda, 0xb2, 0xdb, 0x98, 0xdc, 0x7d, 0xdd, 0x62, 0xde, 0x47, 0xdf, 0x2c,
  0xe0, 0x10, 0xe0, 0xf4, 0xe1, 0xd8, 0xe2, 0xbb, 0xe3, 0x9e, 0xe4, 0x7b,
  0xe5, 0x57, 0xe6, 0x33, 0xe7, 0x0e, 0xe7, 0xe8, 0xe8, 0xc1, 0xe9, 0x9a,
  0xea, 0x71, 0xeb, 0x48, 0xec, 0x1d, 0xec, 0xf0, 0xed, 0xc3, 0xee, 0x96,
  0xef, 0x76, 0xf0, 0x55, 0xf1, 0x33, 0xf2, 0x0f, 0xf2, 0xea, 0xf3, 0xc3,
  0xf4, 0x9c, 0xf5, 0x73, 0xf6, 0x49, 0xf7, 0x1e, 0xf7, 0xf3, 0xf8, 0xc6,
  0xf9, 0x95, 0xfa, 0x61, 0xfb, 0x29, 0xfb, 0xeb, 0xfc, 0xa7, 0xfd, 0x5c,
  0xfe, 0x0b, 0xfe, 0xb4, 0xff, 0x5a, 0xff, 0xff, 0x00, 0x00, 0x01, 0xe8,
  0x03, 0xa7, 0x05, 0x2c, 0x06, 0x84, 0x07, 0xbf, 0x08, 0xe7, 0x0a, 0x04,
  0x0b, 0x16, 0x0c, 0x1c, 0x0d, 0x1e, 0x0e, 0x1c, 0x0f, 0x19, 0x10, 0x17,
  0x11, 0x14, 0x12, 0x10, 0x13, 0x0b, 0x14, 0x04, 0x14, 0xfc, 0x15, 0xf3,
  0x16, 0xe6, 0x17, 0xd8, 0x18, 0xcc, 0x19, 0xd6, 0x1a, 0xde, 0x1b, 0xe1,
  0x1c, 0xe1, 0x1d, 0xdf, 0x1e, 0xdb, 0x1f, 0xd6, 0x20, 0xd1, 0x21, 0xcb,
  0x22, 0xc4, 0x23, 0xbe, 0x24, 0xb8, 0x25, 0xb3, 0x26, 0xae, 0x27, 0xaa,
  0x28, 0xa6, 0x29, 0xa2, 0x2a, 0xa0, 0x2b, 0x9e, 0x2c, 0x9d, 0x2d, 0x9a,
  0x2e, 0x95, 0x2f, 0x91, 0x30, 0x8d, 0x31, 0x89, 0x32, 0x86, 0x33, 0x83,
  0x34, 0x81, 0x35, 0x7f, 0x36, 0x7f, 0x37, 0x7f, 0x38, 0x80, 0x39, 0x82,
  0x3a, 0x7f, 0x3b, 0x7e, 0x3c, 0x7c, 0x3d, 0x7c, 0x3e, 0x7c, 0x3f, 0x7d,
  0x40, 0x7f, 0x41, 0x82, 0x42, 0x85, 0x43, 0x89, 0x44, 0x8d, 0x45, 0x92,
  0x46, 0x98, 0x47, 0x9a, 0x48, 0x9b, 0x49, 0x9d, 0x4a, 0x9f, 0x4b, 0xa3,
  0x4c, 0xa6, 0x4d, 0xaa, 0x4e, 0xaf, 0x4f, 0xb4, 0x50, 0xba, 0x51, 0xc0,
  0x52, 0xc7, 0x53, 0xce, 0x54, 0xd5, 0x55, 0xd7, 0x56, 0xd9, 0x57, 0xdb,
  0x58, 0xde, 0x59, 0xe0, 0x5a, 0xe3, 0x5b, 0xe7, 0x5c, 0xea, 0x5d, 0xed,
  0x5e, 0xf1, 0x5f, 0xf5, 0x60, 0xf8, 0x61, 0xfc, 0x63, 0x00, 0x64, 0x03,
  0x65, 0x01, 0x65, 0xff, 0x66, 0xfc, 0x67, 0xfa, 0x68, 0xf8, 0x69, 0xf5,
  0x6a, 0xf3, 0x6b, 0xf0, 0x6c, 0xee, 0x6d, 0xeb, 0x6e, 0xe8, 0x6f, 0xe5,
  0x70, 0xe1, 0x71, 0xde, 0x72, 0xda, 0x73, 0xd6, 0x74, 0xcd, 0x75, 0xc3,
  0x76, 0xb9, 0x77, 0xaf, 0x78, 0xa5, 0x79, 0x9b, 0x7a, 0x90, 0x7b, 0x85,
  0x7c, 0x7a, 0x7d, 0x6f, 0x7e, 0x64, 0x7f, 0x58, 0x80, 0x4d, 0x81, 0x41,
  0x82, 0x35, 0x83, 0x29, 0x84, 0x1c, 0x85, 0x10, 0x85, 0xfe, 0x86, 0xed,
  0x87, 0xdb, 0x88, 0xca, 0x89, 0xb8, 0x8a, 0xa6, 0x8b, 0x95, 0x8c, 0x83,
  0x8d, 0x71, 0x8e, 0x60, 0x8f, 0x4e, 0x90, 0x3d, 0x91, 0x2c, 0x92, 0x1b,
  0x93, 0x0a, 0x93, 0xfa, 0x94, 0xe9, 0x95, 0xd9, 0x96, 0xc9, 0x97, 0xba,
  0x98, 0xa7, 0x99, 0x93, 0x9a, 0x80, 0x9b, 0x6d, 0x9c, 0x5a, 0x9d, 0x48,
  0x9e, 0x36, 0x9f, 0x25, 0xa0, 0x14, 0xa1, 0x04, 0xa1, 0xf5, 0xa2, 0xe6,
  0xa3, 0xd8, 0xa4, 0xca, 0xa5, 0xbd, 0xa6, 0xb1, 0xa7, 0xa6, 0xa8, 0x9b,
  0xa9, 0x91, 0xaa, 0x87, 0xab, 0x7f, 0xac, 0x77, 0xad, 0x6f, 0xae, 0x67,
  0xaf, 0x60, 0xb0, 0x5a, 0xb1, 0x54, 0xb2, 0x4f, 0xb3, 0x4c, 0xb4, 0x49,
  0xb5, 0x46, 0xb6, 0x45, 0xb7, 0x44, 0xb8, 0x45, 0xb9, 0x46, 0xba, 0x48,
  0xbb, 0x4a, 0xbc, 0x4e, 0xbd, 0x52, 0xbe, 0x57, 0xbf, 0x5d, 0xc0, 0x63,
  0xc1, 0x6a, 0xc2, 0x72, 0xc3, 0x7b, 0xc4, 0x84, 0xc5, 0x8a, 0xc6, 0x90,
  0xc7, 0x96, 0xc8, 0x9d, 0xc9, 0xa5, 0xca, 0xad, 0xcb, 0xb6, 0xcc, 0xbf,
  0xcd, 0xc8, 0xce, 0xd2, 0xcf, 0xdc, 0xd0, 0xe6, 0xd1, 0xf1, 0xd2, 0xfb,
  0xd4, 0x06, 0xd5, 0x12, 0xd6, 0x1e, 0xd7, 0x2a, 0xd8, 0x37, 0xd9, 0x44,
  0xda, 0x51, 0xdb, 0x5e, 0xdc, 0x6b, 0xdd, 0x79, 0xde, 0x86, 0xdf, 0x94,
  0xe0, 0x9c, 0xe1, 0xa2, 0xe2, 0xa8, 0xe3, 0xad, 0xe4, 0xb2, 0xe5, 0xb6,
  0xe6, 0xba, 0xe7, 0xbd, 0xe8, 0xc0, 0xe9, 0xc3, 0xea, 0xd4, 0xeb, 0xe5,
  0xec, 0xf5, 0xee, 0x04, 0xef, 0x12, 0xf0, 0x20, 0xf1, 0x2c, 0xf2, 0x38,
  0xf3, 0x43, 0xf4, 0x4e, 0xf5, 0x59, 0xf6, 0x63, 0xf7, 0x6a, 0xf8, 0x6e,
  0xf9, 0x6f, 0xfa, 0x6c, 0xfb, 0x64, 0xfc, 0x56, 0xfd, 0x44, 0xfe, 0x2f,
  0xff, 0x17, 0xff, 0xff, 0x00, 0x00, 0x02, 0x05, 0x03, 0xd8, 0x05, 0x68,
  0x06, 0xc6, 0x08, 0x06, 0x09, 0x32, 0x0a, 0x52, 0x0b, 0x65, 0x0c, 0x72,
  0x0d, 0x78, 0x0e, 0x7a, 0x0f, 0x7a, 0x10, 0x7a, 0x11, 0x79, 0x12, 0x75,
  0x13, 0x70, 0x14, 0x68, 0x15, 0x5e, 0x16, 0x52, 0x17, 0x45, 0x18, 0x37,
  0x19, 0x29, 0x1a, 0x34, 0x1b, 0x3d, 0x1c, 0x40, 0x1d, 0x3f, 0x1e, 0x3a,
  0x1f, 0x34, 0x20, 0x2c, 0x21, 0x23, 0x22, 0x19, 0x23, 0x0f, 0x24, 0x04,
  0x24, 0xf9, 0x25, 0xee, 0x26, 0xe3, 0x27, 0xd8, 0x28, 0xcc, 0x29, 0xc1,
  0x2a, 0xb6, 0x2b, 0xab, 0x2c, 0x9f, 0x2d, 0x93, 0x2e, 0x87, 0x2f, 0x7c,
  0x30, 0x70, 0x31, 0x64, 0x32, 0x59, 0x33, 0x4d, 0x34, 0x41, 0x35, 0x36,
  0x36, 0x2b, 0x37, 0x21, 0x38, 0x16, 0x39, 0x0b, 0x3a, 0x00, 0x3a, 0xf6,
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  0x67, 0x13, 0x37, 0xaf, 0x84, 0x28, 0x6a, 0x9c, 0x2f, 0xea, 0x83, 0xe8,
  0x6e, 0x58, 0x28, 0xd5, 0x83, 0xb9, 0x72, 0x36, 0x22, 0x81, 0x83, 0xaf,
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  0x79, 0x6e, 0x36, 0x7b, 0x7d, 0x97, 0x7a, 0x83, 0x2f, 0x6b, 0x7e, 0x32,
  0x7b, 0xb2, 0x29, 0x08, 0x7e, 0xd6, 0x7c, 0xee, 0x23, 0x44, 0x7f, 0xaa,
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  0x82, 0x17, 0x44, 0xa0, 0x7a, 0x1f, 0x81, 0xbf, 0x3d, 0x71, 0x7a, 0xed,
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  0xae, 0x88, 0x52, 0x21, 0xa7, 0x84, 0x5c, 0x2b, 0xa1, 0x80, 0x64, 0x33,
  0x9c, 0x7c, 0x6d, 0x3a, 0x97, 0x79, 0x75, 0x40, 0x92, 0x77, 0x7d, 0x45,
  0x8e, 0x75, 0x86, 0x4a, 0x8a, 0x72, 0x90, 0x4e, 0x86, 0x71, 0x9b, 0x51,
  0x82, 0x6f, 0xa7, 0x54, 0x7f, 0x6f, 0xb6, 0x55, 0x7d, 0x6f, 0xcb, 0x56,
  0x7c, 0x6f, 0xeb, 0x54, 0x7c, 0x70, 0xff, 0x52, 0x7b, 0x70, 0xff, 0x50,
  0x7b, 0x6f, 0xff, 0x4e, 0x7b, 0x6f, 0xff, 0x4d, 0x7b, 0x6e, 0xff, 0x4b,
  0x7b, 0x6e, 0xff, 0x4b, 0x7b, 0x6e, 0xff, 0x4b, 0x7b, 0x6e, 0xff, 0x4b,
  0x7b, 0x6e, 0xff, 0x4b, 0xff, 0x57, 0x11, 0x00, 0xff, 0x63, 0x0a, 0x00,
  0xff, 0x70, 0x07, 0x00, 0xf0, 0x7c, 0x05, 0x00, 0xdc, 0x85, 0x05, 0x00,
  0xd4, 0x8c, 0x08, 0x00, 0xd0, 0x93, 0x09, 0x00, 0xca, 0x96, 0x14, 0x00,
  0xc1, 0x97, 0x29, 0x03, 0xb9, 0x94, 0x39, 0x0b, 0xb1, 0x90, 0x46, 0x16,
  0xa9, 0x8d, 0x50, 0x20, 0xa2, 0x89, 0x5a, 0x2a, 0x9c, 0x85, 0x62, 0x32,
  0x96, 0x82, 0x6a, 0x39, 0x91, 0x7f, 0x72, 0x3f, 0x8c, 0x7c, 0x7a, 0x45,
  0x87, 0x7a, 0x83, 0x4a, 0x83, 0x78, 0x8d, 0x4e, 0x7f, 0x76, 0x98, 0x51,
  0x7b, 0x75, 0xa4, 0x54, 0x78, 0x74, 0xb3, 0x56, 0x76, 0x74, 0xc8, 0x56,
  0x75, 0x74, 0xe8, 0x55, 0x75, 0x75, 0xfd, 0x53, 0x75, 0x74, 0xff, 0x51,
  0x75, 0x73, 0xff, 0x4f, 0x76, 0x72, 0xff, 0x4d, 0x76, 0x71, 0xff, 0x4c,
  0x76, 0x71, 0xff, 0x4c, 0x76, 0x71, 0xff, 0x4c, 0x76, 0x71, 0xff, 0x4c,
  0x76, 0x71, 0xff, 0x4c, 0xff, 0x59, 0x10, 0x00, 0xff, 0x66, 0x07, 0x00,
  0xff, 0x73, 0x04, 0x00, 0xe1, 0x7f, 0x01, 0x00, 0xd6, 0x88, 0x04, 0x00,
  0xcf, 0x90, 0x06, 0x00, 0xca, 0x96, 0x08, 0x00, 0xc4, 0x9a, 0x12, 0x00,
  0xbc, 0x9b, 0x26, 0x02, 0xb4, 0x98, 0x37, 0x09, 0xac, 0x95, 0x44, 0x14,
  0xa4, 0x91, 0x4e, 0x1f, 0x9d, 0x8e, 0x57, 0x28, 0x96, 0x8a, 0x60, 0x31,
  0x90, 0x87, 0x68, 0x38, 0x8b, 0x84, 0x70, 0x3f, 0x86, 0x82, 0x78, 0x44,
  0x81, 0x7f, 0x81, 0x49, 0x7d, 0x7d, 0x8b, 0x4d, 0x78, 0x7b, 0x96, 0x51,
  0x74, 0x7a, 0xa2, 0x54, 0x71, 0x79, 0xb1, 0x56, 0x6f, 0x79, 0xc5, 0x56,
  0x6e, 0x7a, 0xe6, 0x55, 0x6e, 0x7a, 0xfc, 0x53, 0x6f, 0x79, 0xff, 0x51,
  0x70, 0x77, 0xff, 0x4f, 0x71, 0x76, 0xff, 0x4d, 0x71, 0x75, 0xff, 0x4c,
  0x71, 0x75, 0xff, 0x4c, 0x71, 0x75, 0xff, 0x4c, 0x71, 0x75, 0xff, 0x4c,
  0x71, 0x75, 0xff, 0x4c, 0xff, 0x5b, 0x0e, 0x00, 0xff, 0x69, 0x04, 0x00,
  0xf6, 0x77, 0x00, 0x00, 0xdd, 0x82, 0x00, 0x00, 0xd0, 0x8b, 0x03, 0x00,
  0xc9, 0x93, 0x05, 0x00, 0xc4, 0x99, 0x06, 0x00, 0xbe, 0x9e, 0x10, 0x00,
  0xb6, 0x9f, 0x24, 0x02, 0xae, 0x9d, 0x34, 0x08, 0xa6, 0x9a, 0x41, 0x13,
  0x9f, 0x96, 0x4c, 0x1d, 0x98, 0x93, 0x55, 0x27, 0x91, 0x90, 0x5e, 0x2f,
  0x8b, 0x8d, 0x65, 0x37, 0x85, 0x8a, 0x6d, 0x3d, 0x80, 0x88, 0x75, 0x43,
  0x7b, 0x85, 0x7e, 0x48, 0x76, 0x83, 0x88, 0x4c, 0x72, 0x82, 0x93, 0x50,
  0x6e, 0x80, 0xa0, 0x53, 0x6b, 0x7f, 0xae, 0x55, 0x68, 0x7f, 0xc2, 0x56,
  0x67, 0x7f, 0xe3, 0x55, 0x68, 0x80, 0xfa, 0x53, 0x69, 0x7e, 0xff, 0x51,
  0x6a, 0x7c, 0xff, 0x4f, 0x6b, 0x7b, 0xff, 0x4d, 0x6c, 0x79, 0xff, 0x4c,
  0x6c, 0x79, 0xff, 0x4c, 0x6c, 0x79, 0xff, 0x4c, 0x6c, 0x79, 0xff, 0x4c,
  0x6c, 0x79, 0xff, 0x4c, 0xff, 0x5e, 0x0c, 0x00, 0xff, 0x6c, 0x01, 0x00,
  0xe6, 0x7a, 0x00, 0x00, 0xd6, 0x86, 0x00, 0x00, 0xcb, 0x8f, 0x02, 0x00,
  0xc4, 0x97, 0x04, 0x00, 0xbe, 0x9d, 0x04, 0x00, 0xb8, 0xa2, 0x0e, 0x00,
  0xb1, 0xa3, 0x21, 0x01, 0xa9, 0xa2, 0x32, 0x07, 0xa1, 0x9f, 0x3f, 0x11,
  0x99, 0x9c, 0x4a, 0x1b, 0x92, 0x99, 0x53, 0x25, 0x8b, 0x96, 0x5c, 0x2d,
  0x85, 0x93, 0x63, 0x35, 0x7f, 0x91, 0x6b, 0x3b, 0x7a, 0x8e, 0x73, 0x41,
  0x75, 0x8c, 0x7c, 0x46, 0x70, 0x8a, 0x85, 0x4b, 0x6b, 0x88, 0x91, 0x4f,
  0x67, 0x87, 0x9d, 0x52, 0x64, 0x86, 0xac, 0x54, 0x62, 0x86, 0xbf, 0x55,
  0x61, 0x86, 0xe1, 0x54, 0x61, 0x86, 0xf9, 0x52, 0x63, 0x84, 0xff, 0x50,
  0x65, 0x81, 0xff, 0x4f, 0x66, 0x7f, 0xff, 0x4d, 0x67, 0x7e, 0xff, 0x4c,
  0x67, 0x7e, 0xff, 0x4c, 0x67, 0x7e, 0xff, 0x4c, 0x67, 0x7e, 0xff, 0x4c,
  0x67, 0x7e, 0xff, 0x4c, 0xff, 0x61, 0x0a, 0x00, 0xff, 0x6f, 0x00, 0x00,
  0xe0, 0x7e, 0x00, 0x00, 0xd0, 0x89, 0x00, 0x00, 0xc6, 0x93, 0x01, 0x00,
  0xbf, 0x9b, 0x03, 0x00, 0xb8, 0xa1, 0x02, 0x00, 0xb1, 0xa6, 0x0b, 0x00,
  0xaa, 0xa8, 0x1e, 0x01, 0xa3, 0xa7, 0x2f, 0x05, 0x9b, 0xa5, 0x3d, 0x0f,
  0x94, 0xa2, 0x48, 0x19, 0x8c, 0x9f, 0x51, 0x22, 0x85, 0x9c, 0x59, 0x2b,
  0x7f, 0x9a, 0x61, 0x32, 0x79, 0x98, 0x69, 0x39, 0x74, 0x95, 0x71, 0x3f,
  0x6f, 0x93, 0x79, 0x44, 0x6a, 0x92, 0x83, 0x48, 0x65, 0x90, 0x8e, 0x4c,
  0x61, 0x8f, 0x9b, 0x4f, 0x5e, 0x8e, 0xaa, 0x52, 0x5b, 0x8e, 0xbd, 0x52,
  0x5a, 0x8e, 0xde, 0x52, 0x5b, 0x8d, 0xf8, 0x50, 0x5c, 0x8b, 0xff, 0x4f,
  0x5e, 0x88, 0xff, 0x4e, 0x60, 0x85, 0xff, 0x4c, 0x61, 0x83, 0xff, 0x4b,
  0x61, 0x83, 0xff, 0x4b, 0x61, 0x83, 0xff, 0x4b, 0x61, 0x83, 0xff, 0x4b,
  0x61, 0x83, 0xff, 0x4b, 0xff, 0x64, 0x05, 0x00, 0xf5, 0x74, 0x00, 0x00,
  0xda, 0x82, 0x00, 0x00, 0xcb, 0x8e, 0x00, 0x00, 0xc1, 0x97, 0x00, 0x00,
  0xb8, 0x9e, 0x01, 0x00, 0xb1, 0xa5, 0x00, 0x00, 0xa9, 0xab, 0x07, 0x00,
  0xa3, 0xad, 0x1a, 0x00, 0x9c, 0xac, 0x2c, 0x04, 0x95, 0xab, 0x3a, 0x0c,
  0x8d, 0xa8, 0x45, 0x16, 0x86, 0xa6, 0x4f, 0x1f, 0x7f, 0xa4, 0x57, 0x28,
  0x79, 0xa2, 0x5f, 0x2f, 0x73, 0xa0, 0x66, 0x35, 0x6d, 0x9e, 0x6e, 0x3b,
  0x68, 0x9c, 0x77, 0x40, 0x63, 0x9a, 0x81, 0x45, 0x5f, 0x99, 0x8c, 0x49,
  0x5b, 0x98, 0x99, 0x4c, 0x57, 0x97, 0xa8, 0x4e, 0x55, 0x97, 0xbb, 0x4f,
  0x54, 0x97, 0xdc, 0x4e, 0x54, 0x96, 0xf6, 0x4e, 0x55, 0x94, 0xff, 0x4d,
  0x58, 0x90, 0xff, 0x4c, 0x59, 0x8d, 0xff, 0x4b, 0x5b, 0x8a, 0xff, 0x4a,
  0x5b, 0x8a, 0xff, 0x4a, 0x5b, 0x8a, 0xff, 0x4a, 0x5b, 0x8a, 0xff, 0x4a,
  0x5b, 0x8a, 0xff, 0x4a, 0xff, 0x68, 0x00, 0x00, 0xe5, 0x79, 0x00, 0x00,
  0xd1, 0x87, 0x00, 0x00, 0xc5, 0x92, 0x00, 0x00, 0xbb, 0x9c, 0x00, 0x00,
  0xb1, 0xa2, 0x00, 0x00, 0xa9, 0xa9, 0x00, 0x00, 0xa1, 0xb1, 0x02, 0x00,
  0x9b, 0xb3, 0x15, 0x00, 0x95, 0xb3, 0x28, 0x02, 0x8e, 0xb2, 0x36, 0x09,
  0x86, 0xb0, 0x42, 0x12, 0x7f, 0xae, 0x4c, 0x1b, 0x78, 0xac, 0x54, 0x23,
  0x72, 0xaa, 0x5c, 0x2a, 0x6c, 0xa8, 0x64, 0x31, 0x67, 0xa7, 0x6c, 0x36,
  0x62, 0xa5, 0x75, 0x3b, 0x5d, 0xa4, 0x7f, 0x40, 0x59, 0xa3, 0x8a, 0x43,
  0x55, 0xa2, 0x97, 0x47, 0x51, 0xa1, 0xa7, 0x49, 0x4f, 0xa1, 0xba, 0x4a,
  0x4e, 0xa2, 0xd9, 0x49, 0x4e, 0xa0, 0xf5, 0x49, 0x4e, 0x9f, 0xff, 0x49,
  0x50, 0x99, 0xff, 0x49, 0x52, 0x96, 0xff, 0x48, 0x54, 0x92, 0xff, 0x47,
  0x54, 0x92, 0xff, 0x47, 0x54, 0x92, 0xff, 0x47, 0x54, 0x92, 0xff, 0x47,
  0x54, 0x92, 0xff, 0x47, 0xff, 0x6e, 0x00, 0x00, 0xde, 0x7f, 0x00, 0x00,
  0xca, 0x8d, 0x00, 0x00, 0xbe, 0x98, 0x00, 0x00, 0xb3, 0xa0, 0x00, 0x00,
  0xaa, 0xa7, 0x00, 0x00, 0xa1, 0xae, 0x00, 0x00, 0x97, 0xb6, 0x00, 0x00,
  0x91, 0xba, 0x10, 0x00, 0x8c, 0xba, 0x23, 0x01, 0x85, 0xb9, 0x32, 0x06,
  0x7e, 0xb8, 0x3e, 0x0e, 0x77, 0xb6, 0x49, 0x17, 0x71, 0xb5, 0x52, 0x1e,
  0x6b, 0xb3, 0x5a, 0x25, 0x65, 0xb2, 0x62, 0x2b, 0x60, 0xb1, 0x6a, 0x30,
  0x5b, 0xb0, 0x73, 0x35, 0x57, 0xaf, 0x7d, 0x39, 0x53, 0xae, 0x89, 0x3d,
  0x4f, 0xad, 0x96, 0x40, 0x4c, 0xad, 0xa5, 0x42, 0x4a, 0xad, 0xb9, 0x43,
  0x49, 0xae, 0xd8, 0x42, 0x48, 0xab, 0xf5, 0x43, 0x47, 0xaa, 0xff, 0x44,
  0x49, 0xa5, 0xff, 0x44, 0x4b, 0xa0, 0xff, 0x44, 0x4d, 0x9c, 0xff, 0x44,
  0x4d, 0x9c, 0xff, 0x44, 0x4d, 0x9c, 0xff, 0x44, 0x4d, 0x9c, 0xff, 0x44,
  0x4d, 0x9c, 0xff, 0x44, 0xea, 0x75, 0x00, 0x00, 0xd2, 0x86, 0x00, 0x00,
  0xc3, 0x93, 0x00, 0x00, 0xb7, 0x9d, 0x00, 0x00, 0xac, 0xa4, 0x00, 0x00,
  0xa2, 0xab, 0x00, 0x00, 0x98, 0xb3, 0x00, 0x00, 0x8e, 0xbb, 0x01, 0x00,
  0x85, 0xc1, 0x0c, 0x00, 0x81, 0xc2, 0x1d, 0x00, 0x7b, 0xc2, 0x2d, 0x03,
  0x75, 0xc1, 0x3a, 0x09, 0x6f, 0xc0, 0x45, 0x11, 0x69, 0xbf, 0x4f, 0x18,
  0x63, 0xbe, 0x57, 0x1e, 0x5e, 0xbd, 0x5f, 0x23, 0x59, 0xbc, 0x68, 0x28,
  0x55, 0xbb, 0x71, 0x2d, 0x51, 0xbb, 0x7b, 0x30, 0x4d, 0xba, 0x87, 0x34,
  0x4a, 0xba, 0x95, 0x37, 0x47, 0xba, 0xa5, 0x39, 0x45, 0xba, 0xb8, 0x3a,
  0x44, 0xba, 0xd7, 0x39, 0x43, 0xb8, 0xf5, 0x3b, 0x42, 0xb6, 0xff, 0x3d,
  0x42, 0xb3, 0xff, 0x3e, 0x44, 0xae, 0xff, 0x3e, 0x45, 0xa9, 0xff, 0x3e,
  0x45, 0xa9, 0xff, 0x3e, 0x45, 0xa9, 0xff, 0x3e, 0x45, 0xa9, 0xff, 0x3e,
  0x45, 0xa9, 0xff, 0x3e, 0xe0, 0x7d, 0x00, 0x00, 0xc9, 0x8d, 0x00, 0x00,
  0xbb, 0x9a, 0x00, 0x00, 0xae, 0xa2, 0x00, 0x00, 0xa3, 0xa9, 0x00, 0x00,
  0x98, 0xb1, 0x00, 0x00, 0x8e, 0xb9, 0x00, 0x00, 0x84, 0xc1, 0x02, 0x00,
  0x79, 0xc9, 0x07, 0x00, 0x74, 0xcb, 0x14, 0x00, 0x70, 0xcc, 0x26, 0x01,
  0x6b, 0xcb, 0x35, 0x05, 0x65, 0xcb, 0x40, 0x0a, 0x60, 0xca, 0x4b, 0x10,
  0x5b, 0xca, 0x54, 0x16, 0x57, 0xc9, 0x5d, 0x1a, 0x52, 0xc9, 0x65, 0x1f,
  0x4e, 0xc8, 0x6f, 0x23, 0x4b, 0xc8, 0x7a, 0x26, 0x47, 0xc8, 0x86, 0x29,
  0x44, 0xc8, 0x94, 0x2c, 0x42, 0xc8, 0xa4, 0x2e, 0x40, 0xc8, 0xb8, 0x2f,
  0x3f, 0xc9, 0xd7, 0x2f, 0x3f, 0xc7, 0xf5, 0x30, 0x3d, 0xc4, 0xff, 0x33,
  0x3b, 0xc3, 0xff, 0x35, 0x3c, 0xbe, 0xff, 0x36, 0x3d, 0xb8, 0xff, 0x37,
  0x3d, 0xb8, 0xff, 0x37, 0x3d, 0xb8, 0xff, 0x37, 0x3d, 0xb8, 0xff, 0x37,
  0x3d, 0xb8, 0xff, 0x37, 0xd1, 0x86, 0x00, 0x00, 0xc0, 0x95, 0x00, 0x00,
  0xb2, 0x9f, 0x00, 0x00, 0xa5, 0xa7, 0x00, 0x00, 0x9a, 0xaf, 0x00, 0x00,
  0x8e, 0xb7, 0x00, 0x00, 0x83, 0xbf, 0x00, 0x00, 0x78, 0xc7, 0x03, 0x00,
  0x6e, 0xcf, 0x07, 0x00, 0x65, 0xd7, 0x0d, 0x00, 0x63, 0xd8, 0x1d, 0x00,
  0x60, 0xd8, 0x2d, 0x02, 0x5b, 0xd8, 0x3a, 0x04, 0x57, 0xd8, 0x46, 0x09,
  0x53, 0xd8, 0x50, 0x0d, 0x4f, 0xd8, 0x59, 0x11, 0x4b, 0xd7, 0x62, 0x15,
  0x47, 0xd7, 0x6c, 0x18, 0x44, 0xd7, 0x77, 0x1b, 0x41, 0xd7, 0x84, 0x1e,
  0x3e, 0xd8, 0x93, 0x20, 0x3c, 0xd8, 0xa3, 0x21, 0x3b, 0xd9, 0xb7, 0x22,
  0x3a, 0xda, 0xd5, 0x22, 0x3a, 0xd6, 0xf2, 0x23, 0x37, 0xd4, 0xff, 0x27,
  0x36, 0xd2, 0xff, 0x29, 0x34, 0xd1, 0xff, 0x2b, 0x36, 0xca, 0xff, 0x2d,
  0x36, 0xca, 0xff, 0x2d, 0x36, 0xca, 0xff, 0x2d, 0x36, 0xca, 0xff, 0x2d,
  0x36, 0xca, 0xff, 0x2d, 0xc5, 0x90, 0x00, 0x00, 0xb6, 0x9d, 0x00, 0x00,
  0xa8, 0xa5, 0x00, 0x00, 0x9c, 0xad, 0x00, 0x00, 0x8f, 0xb6, 0x00, 0x00,
  0x83, 0xbe, 0x00, 0x00, 0x77, 0xc7, 0x00, 0x00, 0x6c, 0xcf, 0x02, 0x00,
  0x62, 0xd6, 0x07, 0x00, 0x5a, 0xe4, 0x0e, 0x00, 0x58, 0xe4, 0x1c, 0x00,
  0x54, 0xe4, 0x29, 0x01, 0x50, 0xe4, 0x35, 0x03, 0x4c, 0xe5, 0x3f, 0x05,
  0x48, 0xe5, 0x49, 0x07, 0x45, 0xe5, 0x53, 0x0a, 0x42, 0xe6, 0x5c, 0x0d,
  0x3f, 0xe6, 0x66, 0x0f, 0x3c, 0xe6, 0x71, 0x12, 0x3a, 0xe7, 0x7e, 0x14,
  0x37, 0xe7, 0x8c, 0x16, 0x35, 0xe7, 0x9c, 0x17, 0x33, 0xe8, 0xae, 0x19,
  0x32, 0xe9, 0xc6, 0x19, 0x32, 0xe8, 0xea, 0x19, 0x31, 0xe5, 0xfe, 0x19,
  0x2f, 0xe4, 0xff, 0x1c, 0x2e, 0xe4, 0xff, 0x1e, 0x2d, 0xe2, 0xff, 0x20,
  0x2d, 0xe2, 0xff, 0x20, 0x2d, 0xe2, 0xff, 0x20, 0x2d, 0xe2, 0xff, 0x20,
  0x2d, 0xe2, 0xff, 0x20, 0xba, 0x9a, 0x00, 0x00, 0xaa, 0xa3, 0x00, 0x00,
  0x9d, 0xab, 0x00, 0x00, 0x90, 0xb4, 0x00, 0x00, 0x83, 0xbd, 0x00, 0x00,
  0x77, 0xc6, 0x00, 0x00, 0x6b, 0xcf, 0x00, 0x00, 0x5f, 0xd6, 0x00, 0x00,
  0x54, 0xde, 0x04, 0x00, 0x51, 0xf0, 0x10, 0x00, 0x4d, 0xf0, 0x1b, 0x00,
  0x4a, 0xf0, 0x26, 0x01, 0x46, 0xf1, 0x30, 0x02, 0x42, 0xf2, 0x3a, 0x03,
  0x3e, 0xf2, 0x43, 0x04, 0x3b, 0xf3, 0x4b, 0x05, 0x38, 0xf3, 0x54, 0x07,
  0x36, 0xf4, 0x5d, 0x08, 0x33, 0xf4, 0x68, 0x09, 0x30, 0xf5, 0x74, 0x0b,
  0x2e, 0xf5, 0x81, 0x0c, 0x2c, 0xf6, 0x91, 0x0e, 0x2a, 0xf6, 0xa2, 0x0f,
  0x28, 0xf7, 0xb7, 0x10, 0x27, 0xf8, 0xd6, 0x11, 0x27, 0xf6, 0xf4, 0x11,
  0x26, 0xf3, 0xff, 0x11, 0x26, 0xf1, 0xff, 0x11, 0x25, 0xf1, 0xff, 0x13,
  0x25, 0xf1, 0xff, 0x13, 0x25, 0xf1, 0xff, 0x13, 0x25, 0xf1, 0xff, 0x13,
  0x25, 0xf1, 0xff, 0x13, 0xad, 0xa1, 0x00, 0x00, 0xa0, 0xa9, 0x00, 0x00,
  0x92, 0xb3, 0x00, 0x00, 0x84, 0xbc, 0x00, 0x00, 0x76, 0xc6, 0x00, 0x00,
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  0x8c, 0x9a, 0x43, 0x10, 0x86, 0x98, 0x4d, 0x18, 0x80, 0x96, 0x55, 0x1f,
  0x7a, 0x94, 0x5d, 0x26, 0x75, 0x92, 0x65, 0x2c, 0x70, 0x90, 0x6c, 0x31,
  0x6c, 0x8e, 0x75, 0x36, 0x67, 0x8d, 0x7e, 0x3a, 0x63, 0x8b, 0x89, 0x3e,
  0x5f, 0x8a, 0x95, 0x41, 0x5c, 0x89, 0xa3, 0x44, 0x5a, 0x89, 0xb4, 0x45,
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  0x5d, 0x80, 0xff, 0x3e, 0xff, 0x62, 0x00, 0x00, 0xe4, 0x71, 0x00, 0x00,
  0xcf, 0x7e, 0x00, 0x00, 0xc3, 0x88, 0x00, 0x00, 0xb9, 0x91, 0x00, 0x00,
  0xb0, 0x97, 0x00, 0x00, 0xa7, 0x9b, 0x00, 0x00, 0x9e, 0xa1, 0x00, 0x00,
  0x98, 0xa3, 0x13, 0x00, 0x93, 0xa3, 0x25, 0x01, 0x8d, 0xa2, 0x34, 0x06,
  0x86, 0xa1, 0x40, 0x0d, 0x80, 0x9f, 0x4a, 0x15, 0x79, 0x9d, 0x53, 0x1c,
  0x74, 0x9b, 0x5a, 0x23, 0x6f, 0x99, 0x62, 0x28, 0x6a, 0x98, 0x6a, 0x2e,
  0x66, 0x96, 0x72, 0x32, 0x61, 0x95, 0x7c, 0x37, 0x5d, 0x94, 0x86, 0x3a,
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  0xc9, 0x83, 0x00, 0x00, 0xbd, 0x8d, 0x00, 0x00, 0xb3, 0x95, 0x00, 0x00,
  0xa9, 0x9b, 0x00, 0x00, 0xa0, 0xa0, 0x00, 0x00, 0x96, 0xa7, 0x00, 0x00,
  0x8f, 0xa9, 0x0f, 0x00, 0x8b, 0xaa, 0x21, 0x01, 0x85, 0xa9, 0x30, 0x04,
  0x7f, 0xa8, 0x3c, 0x0a, 0x78, 0xa7, 0x47, 0x12, 0x73, 0xa5, 0x50, 0x18,
  0x6d, 0xa3, 0x58, 0x1e, 0x68, 0xa2, 0x60, 0x24, 0x64, 0xa1, 0x67, 0x29,
  0x5f, 0xa0, 0x70, 0x2e, 0x5b, 0x9e, 0x79, 0x32, 0x57, 0x9d, 0x84, 0x36,
  0x53, 0x9c, 0x91, 0x39, 0x50, 0x9c, 0x9f, 0x3b, 0x4e, 0x9b, 0xb0, 0x3d,
  0x4c, 0x9c, 0xc7, 0x3d, 0x4c, 0x9b, 0xea, 0x3c, 0x4c, 0x99, 0xff, 0x3c,
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  0x50, 0x8f, 0xff, 0x3b, 0xeb, 0x6d, 0x00, 0x00, 0xd3, 0x7c, 0x00, 0x00,
  0xc3, 0x89, 0x00, 0x00, 0xb7, 0x93, 0x00, 0x00, 0xac, 0x9a, 0x00, 0x00,
  0xa2, 0x9f, 0x00, 0x00, 0x99, 0xa5, 0x00, 0x00, 0x8e, 0xab, 0x00, 0x00,
  0x85, 0xb0, 0x0b, 0x00, 0x81, 0xb1, 0x1b, 0x00, 0x7c, 0xb1, 0x2b, 0x02,
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  0x4d, 0xa7, 0x8f, 0x32, 0x4a, 0xa7, 0x9e, 0x35, 0x48, 0xa7, 0xaf, 0x36,
  0x47, 0xa7, 0xc6, 0x36, 0x46, 0xa6, 0xe9, 0x36, 0x45, 0xa4, 0xfe, 0x37,
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  0x49, 0x9a, 0xff, 0x37, 0xe2, 0x74, 0x00, 0x00, 0xca, 0x83, 0x00, 0x00,
  0xbc, 0x8f, 0x00, 0x00, 0xb0, 0x98, 0x00, 0x00, 0xa5, 0x9e, 0x00, 0x00,
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  0x7a, 0xb8, 0x04, 0x00, 0x76, 0xb9, 0x14, 0x00, 0x72, 0xb9, 0x25, 0x01,
  0x6d, 0xb9, 0x33, 0x04, 0x68, 0xb8, 0x3f, 0x08, 0x63, 0xb8, 0x49, 0x0e,
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  0xff, 0x41, 0x16, 0x00, 0xff, 0x44, 0x16, 0x00, 0xff, 0x47, 0x1e, 0x01,
  0xff, 0x49, 0x27, 0x01, 0xff, 0x48, 0x32, 0x02, 0xff, 0x46, 0x3d, 0x03,
  0xff, 0x44, 0x49, 0x05, 0xfa, 0x42, 0x56, 0x07, 0xf6, 0x40, 0x62, 0x09,
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  0xea, 0x3c, 0x8c, 0x12, 0xe8, 0x3b, 0x94, 0x13, 0xe7, 0x3b, 0x9c, 0x14,
  0xe5, 0x3b, 0xa4, 0x15, 0xe3, 0x3a, 0xad, 0x15, 0xe2, 0x3a, 0xb6, 0x16,
  0xe0, 0x3b, 0xc2, 0x16, 0xdf, 0x3b, 0xd2, 0x16, 0xda, 0x3b, 0xe8, 0x17,
  0xd4, 0x3a, 0xf6, 0x1a, 0xd0, 0x3a, 0xff, 0x1c, 0xcd, 0x3a, 0xff, 0x1e,
  0xcb, 0x3a, 0xff, 0x1e, 0xca, 0x3a, 0xff, 0x1f, 0xc4, 0x3b, 0xff, 0x1f,
  0xc0, 0x3c, 0xff, 0x1e, 0xc0, 0x3c, 0xff, 0x1e, 0xc0, 0x3c, 0xff, 0x1e,
  0xc0, 0x3c, 0xff, 0x1e, 0xff, 0x39, 0x1b, 0x01, 0xff, 0x40, 0x15, 0x00,
  0xff, 0x45, 0x11, 0x00, 0xff, 0x4a, 0x13, 0x00, 0xff, 0x4e, 0x19, 0x00,
  0xff, 0x50, 0x22, 0x01, 0xff, 0x50, 0x2c, 0x01, 0xfd, 0x4e, 0x37, 0x02,
  0xf6, 0x4b, 0x43, 0x04, 0xf0, 0x49, 0x50, 0x07, 0xeb, 0x48, 0x5d, 0x0a,
  0xe7, 0x46, 0x69, 0x0d, 0xe3, 0x45, 0x74, 0x10, 0xe0, 0x44, 0x7e, 0x13,
  0xdd, 0x43, 0x87, 0x15, 0xdb, 0x42, 0x90, 0x17, 0xd8, 0x41, 0x98, 0x18,
  0xd5, 0x40, 0xa0, 0x19, 0xd3, 0x40, 0xa9, 0x1b, 0xd1, 0x40, 0xb2, 0x1c,
  0xcf, 0x40, 0xbd, 0x1d, 0xcd, 0x40, 0xcc, 0x1d, 0xca, 0x41, 0xe4, 0x1e,
  0xc6, 0x40, 0xf4, 0x20, 0xc2, 0x40, 0xff, 0x22, 0xbf, 0x40, 0xff, 0x23,
  0xbd, 0x40, 0xff, 0x23, 0xbb, 0x40, 0xff, 0x23, 0xb6, 0x41, 0xff, 0x23,
  0xb3, 0x42, 0xff, 0x22, 0xb3, 0x42, 0xff, 0x22, 0xb3, 0x42, 0xff, 0x22,
  0xb3, 0x42, 0xff, 0x22, 0xff, 0x3d, 0x17, 0x00, 0xff, 0x44, 0x11, 0x00,
  0xff, 0x4a, 0x0e, 0x00, 0xff, 0x50, 0x10, 0x00, 0xff, 0x54, 0x15, 0x00,
  0xff, 0x56, 0x1d, 0x00, 0xfd, 0x56, 0x26, 0x01, 0xf3, 0x55, 0x31, 0x01,
  0xeb, 0x53, 0x3d, 0x03, 0xe5, 0x52, 0x4b, 0x06, 0xdf, 0x50, 0x58, 0x0a,
  0xda, 0x4e, 0x63, 0x0e, 0xd4, 0x4c, 0x6e, 0x13, 0xd0, 0x4a, 0x78, 0x16,
  0xcd, 0x49, 0x81, 0x19, 0xcb, 0x48, 0x8a, 0x1b, 0xc8, 0x47, 0x92, 0x1d,
  0xc6, 0x47, 0x9a, 0x1f, 0xc4, 0x46, 0xa3, 0x21, 0xc2, 0x46, 0xac, 0x22,
  0xc0, 0x45, 0xb7, 0x23, 0xbe, 0x45, 0xc5, 0x24, 0xbc, 0x45, 0xdc, 0x24,
  0xb8, 0x46, 0xf0, 0x25, 0xb5, 0x46, 0xff, 0x27, 0xb2, 0x46, 0xff, 0x27,
  0xb0, 0x46, 0xff, 0x27, 0xae, 0x46, 0xff, 0x27, 0xaa, 0x47, 0xff, 0x26,
  0xa7, 0x48, 0xff, 0x26, 0xa7, 0x48, 0xff, 0x26, 0xa7, 0x48, 0xff, 0x26,
  0xa7, 0x48, 0xff, 0x26, 0xff, 0x40, 0x14, 0x00, 0xff, 0x48, 0x0e, 0x00,
  0xff, 0x4e, 0x0b, 0x00, 0xff, 0x55, 0x0e, 0x00, 0xff, 0x59, 0x11, 0x00,
  0xff, 0x5c, 0x16, 0x00, 0xf4, 0x5d, 0x1f, 0x00, 0xea, 0x5c, 0x2a, 0x01,
  0xe2, 0x5b, 0x37, 0x02, 0xda, 0x5a, 0x46, 0x05, 0xd2, 0x57, 0x53, 0x0b,
  0xcc, 0x55, 0x5e, 0x10, 0xc8, 0x53, 0x68, 0x15, 0xc4, 0x51, 0x72, 0x19,
  0xc1, 0x50, 0x7b, 0x1c, 0xbe, 0x4f, 0x84, 0x1f, 0xbc, 0x4d, 0x8c, 0x22,
  0xb9, 0x4d, 0x95, 0x24, 0xb7, 0x4c, 0x9d, 0x26, 0xb5, 0x4b, 0xa7, 0x27,
  0xb3, 0x4b, 0xb1, 0x29, 0xb1, 0x4a, 0xbf, 0x2a, 0xaf, 0x4a, 0xd1, 0x2a,
  0xac, 0x4b, 0xeb, 0x2b, 0xa9, 0x4b, 0xfc, 0x2c, 0xa6, 0x4b, 0xff, 0x2c,
  0xa5, 0x4c, 0xff, 0x2b, 0xa3, 0x4c, 0xff, 0x2a, 0x9f, 0x4d, 0xff, 0x2a,
  0x9d, 0x4d, 0xff, 0x29, 0x9d, 0x4d, 0xff, 0x29, 0x9d, 0x4d, 0xff, 0x29,
  0x9d, 0x4d, 0xff, 0x29, 0xff, 0x43, 0x11, 0x00, 0xff, 0x4b, 0x0c, 0x00,
  0xff, 0x53, 0x08, 0x00, 0xff, 0x5a, 0x0b, 0x00, 0xff, 0x5e, 0x0d, 0x00,
  0xf9, 0x60, 0x10, 0x00, 0xeb, 0x61, 0x16, 0x00, 0xe1, 0x62, 0x21, 0x00,
  0xd6, 0x62, 0x31, 0x01, 0xce, 0x61, 0x41, 0x05, 0xc7, 0x5f, 0x4e, 0x0b,
  0xc2, 0x5c, 0x59, 0x11, 0xbd, 0x5a, 0x64, 0x17, 0xb9, 0x58, 0x6d, 0x1b,
  0xb6, 0x56, 0x76, 0x1f, 0xb3, 0x55, 0x7e, 0x22, 0xb0, 0x53, 0x87, 0x25,
  0xae, 0x52, 0x8f, 0x28, 0xab, 0x51, 0x98, 0x2a, 0xa9, 0x50, 0xa2, 0x2c,
  0xa7, 0x50, 0xac, 0x2d, 0xa5, 0x4f, 0xb9, 0x2f, 0xa3, 0x4f, 0xcb, 0x2f,
  0xa0, 0x50, 0xe6, 0x2f, 0x9e, 0x50, 0xf9, 0x30, 0x9c, 0x50, 0xff, 0x2f,
  0x9a, 0x51, 0xff, 0x2e, 0x98, 0x51, 0xff, 0x2d, 0x96, 0x52, 0xff, 0x2c,
  0x94, 0x52, 0xff, 0x2b, 0x94, 0x52, 0xff, 0x2b, 0x94, 0x52, 0xff, 0x2b,
  0x94, 0x52, 0xff, 0x2b, 0xff, 0x46, 0x10, 0x00, 0xff, 0x4e, 0x09, 0x00,
  0xff, 0x56, 0x05, 0x00, 0xfe, 0x5e, 0x06, 0x00, 0xef, 0x62, 0x07, 0x00,
  0xe7, 0x65, 0x0a, 0x00, 0xe4, 0x66, 0x0e, 0x00, 0xd6, 0x67, 0x19, 0x00,
  0xcd, 0x68, 0x2d, 0x01, 0xc5, 0x67, 0x3d, 0x05, 0xbf, 0x65, 0x4a, 0x0b,
  0xb9, 0x63, 0x55, 0x12, 0xb4, 0x60, 0x5f, 0x17, 0xb0, 0x5e, 0x69, 0x1c,
  0xac, 0x5c, 0x71, 0x21, 0xa9, 0x5a, 0x7a, 0x24, 0xa6, 0x59, 0x82, 0x28,
  0xa4, 0x58, 0x8b, 0x2b, 0xa1, 0x56, 0x94, 0x2d, 0x9f, 0x55, 0x9d, 0x2f,
  0x9c, 0x55, 0xa8, 0x31, 0x9a, 0x54, 0xb4, 0x33, 0x98, 0x54, 0xc5, 0x33,
  0x96, 0x54, 0xe1, 0x34, 0x93, 0x55, 0xf6, 0x33, 0x92, 0x55, 0xff, 0x32,
  0x91, 0x56, 0xff, 0x31, 0x8f, 0x56, 0xff, 0x30, 0x8d, 0x56, 0xff, 0x2e,
  0x8c, 0x57, 0xff, 0x2d, 0x8c, 0x57, 0xff, 0x2d, 0x8c, 0x57, 0xff, 0x2d,
  0x8c, 0x57, 0xff, 0x2d, 0xff, 0x49, 0x0e, 0x00, 0xff, 0x51, 0x05, 0x00,
  0xff, 0x5a, 0x01, 0x00, 0xee, 0x62, 0x00, 0x00, 0xdf, 0x67, 0x03, 0x00,
  0xd8, 0x6a, 0x06, 0x00, 0xd5, 0x6b, 0x0a, 0x00, 0xcd, 0x6d, 0x15, 0x00,
  0xc5, 0x6e, 0x29, 0x01, 0xbe, 0x6d, 0x39, 0x04, 0xb7, 0x6b, 0x47, 0x0b,
  0xb1, 0x68, 0x52, 0x11, 0xac, 0x66, 0x5c, 0x18, 0xa8, 0x64, 0x65, 0x1d,
  0xa4, 0x62, 0x6d, 0x22, 0xa1, 0x60, 0x75, 0x26, 0x9e, 0x5e, 0x7e, 0x29,
  0x9b, 0x5d, 0x86, 0x2d, 0x98, 0x5c, 0x8f, 0x2f, 0x95, 0x5a, 0x99, 0x32,
  0x93, 0x59, 0xa4, 0x34, 0x90, 0x59, 0xb0, 0x36, 0x8e, 0x59, 0xc0, 0x36,
  0x8c, 0x59, 0xdb, 0x37, 0x8a, 0x59, 0xf3, 0x36, 0x89, 0x5a, 0xff, 0x34,
  0x88, 0x5b, 0xff, 0x33, 0x87, 0x5b, 0xff, 0x31, 0x86, 0x5b, 0xff, 0x30,
  0x85, 0x5b, 0xff, 0x2f, 0x85, 0x5b, 0xff, 0x2f, 0x85, 0x5b, 0xff, 0x2f,
  0x85, 0x5b, 0xff, 0x2f, 0xff, 0x4b, 0x0c, 0x00, 0xff, 0x54, 0x00, 0x00,
  0xfb, 0x5e, 0x00, 0x00, 0xe2, 0x65, 0x00, 0x00, 0xd8, 0x6b, 0x01, 0x00,
  0xcf, 0x6e, 0x05, 0x00, 0xcc, 0x70, 0x08, 0x00, 0xc6, 0x72, 0x12, 0x00,
  0xbe, 0x73, 0x26, 0x01, 0xb7, 0x73, 0x36, 0x04, 0xb1, 0x70, 0x44, 0x0a,
  0xab, 0x6e, 0x4f, 0x11, 0xa6, 0x6b, 0x59, 0x18, 0xa1, 0x69, 0x61, 0x1d,
  0x9d, 0x67, 0x6a, 0x22, 0x99, 0x65, 0x72, 0x27, 0x96, 0x63, 0x7a, 0x2a,
  0x93, 0x62, 0x83, 0x2e, 0x90, 0x60, 0x8c, 0x31, 0x8d, 0x5f, 0x95, 0x34,
  0x8a, 0x5e, 0xa0, 0x36, 0x87, 0x5e, 0xad, 0x38, 0x85, 0x5d, 0xbc, 0x39,
  0x83, 0x5d, 0xd4, 0x39, 0x82, 0x5e, 0xf0, 0x38, 0x81, 0x5f, 0xff, 0x36,
  0x80, 0x5f, 0xff, 0x34, 0x80, 0x5f, 0xff, 0x33, 0x7f, 0x5f, 0xff, 0x31,
  0x7e, 0x5f, 0xff, 0x30, 0x7e, 0x5f, 0xff, 0x30, 0x7e, 0x5f, 0xff, 0x30,
  0x7e, 0x5f, 0xff, 0x30, 0xff, 0x4d, 0x09, 0x00, 0xff, 0x56, 0x00, 0x00,
  0xee, 0x61, 0x00, 0x00, 0xdd, 0x69, 0x00, 0x00, 0xd1, 0x6f, 0x00, 0x00,
  0xca, 0x73, 0x03, 0x00, 0xc5, 0x75, 0x06, 0x00, 0xc0, 0x76, 0x10, 0x00,
  0xb8, 0x78, 0x23, 0x00, 0xb1, 0x78, 0x33, 0x03, 0xab, 0x76, 0x41, 0x09,
  0xa5, 0x73, 0x4c, 0x10, 0x9f, 0x70, 0x56, 0x17, 0x9b, 0x6e, 0x5f, 0x1d,
  0x96, 0x6c, 0x67, 0x22, 0x93, 0x6a, 0x6f, 0x27, 0x8f, 0x68, 0x77, 0x2b,
  0x8c, 0x67, 0x7f, 0x2f, 0x89, 0x65, 0x88, 0x32, 0x85, 0x64, 0x92, 0x35,
  0x82, 0x63, 0x9d, 0x37, 0x80, 0x62, 0xaa, 0x39, 0x7d, 0x62, 0xb9, 0x3a,
  0x7b, 0x62, 0xcf, 0x3b, 0x7a, 0x62, 0xee, 0x39, 0x7a, 0x63, 0xff, 0x38,
  0x7a, 0x63, 0xff, 0x36, 0x79, 0x63, 0xff, 0x34, 0x79, 0x63, 0xff, 0x32,
  0x79, 0x62, 0xff, 0x31, 0x79, 0x62, 0xff, 0x31, 0x79, 0x62, 0xff, 0x31,
  0x79, 0x62, 0xff, 0x31, 0xff, 0x4f, 0x07, 0x00, 0xff, 0x59, 0x00, 0x00,
  0xe6, 0x64, 0x00, 0x00, 0xd7, 0x6c, 0x00, 0x00, 0xcc, 0x73, 0x00, 0x00,
  0xc4, 0x77, 0x02, 0x00, 0xbf, 0x79, 0x04, 0x00, 0xb9, 0x7a, 0x0e, 0x00,
  0xb2, 0x7c, 0x20, 0x00, 0xac, 0x7c, 0x31, 0x03, 0xa5, 0x7a, 0x3e, 0x09,
  0x9f, 0x78, 0x4a, 0x10, 0x9a, 0x75, 0x53, 0x17, 0x95, 0x73, 0x5c, 0x1d,
  0x91, 0x71, 0x64, 0x22, 0x8d, 0x6f, 0x6c, 0x27, 0x89, 0x6d, 0x74, 0x2b,
  0x85, 0x6c, 0x7c, 0x2f, 0x82, 0x6a, 0x85, 0x32, 0x7f, 0x69, 0x8f, 0x35,
  0x7c, 0x68, 0x9b, 0x38, 0x79, 0x67, 0xa7, 0x3a, 0x76, 0x66, 0xb6, 0x3b,
  0x74, 0x66, 0xcc, 0x3c, 0x73, 0x67, 0xeb, 0x3b, 0x73, 0x67, 0xff, 0x38,
  0x73, 0x68, 0xff, 0x36, 0x73, 0x68, 0xff, 0x35, 0x73, 0x67, 0xff, 0x33,
  0x73, 0x66, 0xff, 0x32, 0x73, 0x66, 0xff, 0x32, 0x73, 0x66, 0xff, 0x32,
  0x73, 0x66, 0xff, 0x32, 0xff, 0x51, 0x04, 0x00, 0xff, 0x5c, 0x00, 0x00,
  0xe2, 0x67, 0x00, 0x00, 0xd2, 0x70, 0x00, 0x00, 0xc7, 0x76, 0x00, 0x00,
  0xc0, 0x7a, 0x00, 0x00, 0xba, 0x7d, 0x02, 0x00, 0xb4, 0x7f, 0x0c, 0x00,
  0xad, 0x81, 0x1d, 0x00, 0xa7, 0x81, 0x2e, 0x02, 0xa0, 0x7f, 0x3c, 0x08,
  0x9a, 0x7d, 0x47, 0x0f, 0x95, 0x7a, 0x51, 0x16, 0x90, 0x78, 0x5a, 0x1c,
  0x8b, 0x76, 0x62, 0x21, 0x87, 0x74, 0x69, 0x26, 0x83, 0x72, 0x71, 0x2b,
  0x7f, 0x71, 0x7a, 0x2f, 0x7c, 0x6f, 0x83, 0x32, 0x78, 0x6e, 0x8d, 0x35,
  0x75, 0x6d, 0x98, 0x38, 0x72, 0x6c, 0xa5, 0x3b, 0x70, 0x6b, 0xb4, 0x3c,
  0x6e, 0x6b, 0xc9, 0x3c, 0x6d, 0x6b, 0xe9, 0x3b, 0x6d, 0x6c, 0xfe, 0x39,
  0x6d, 0x6c, 0xff, 0x37, 0x6e, 0x6c, 0xff, 0x35, 0x6e, 0x6b, 0xff, 0x34,
  0x6e, 0x6a, 0xff, 0x32, 0x6e, 0x6a, 0xff, 0x32, 0x6e, 0x6a, 0xff, 0x32,
  0x6e, 0x6a, 0xff, 0x32, 0xff, 0x53, 0x00, 0x00, 0xf4, 0x5f, 0x00, 0x00,
  0xde, 0x6a, 0x00, 0x00, 0xcd, 0x73, 0x00, 0x00, 0xc3, 0x7a, 0x00, 0x00,
  0xbb, 0x7e, 0x00, 0x00, 0xb5, 0x81, 0x00, 0x00, 0xae, 0x83, 0x09, 0x00,
  0xa8, 0x85, 0x1a, 0x00, 0xa2, 0x85, 0x2b, 0x02, 0x9b, 0x84, 0x3a, 0x07,
  0x95, 0x82, 0x45, 0x0e, 0x90, 0x7f, 0x4f, 0x15, 0x8a, 0x7d, 0x58, 0x1b,
  0x86, 0x7b, 0x5f, 0x20, 0x81, 0x79, 0x67, 0x25, 0x7d, 0x77, 0x6f, 0x2a,
  0x7a, 0x76, 0x77, 0x2e, 0x76, 0x74, 0x80, 0x32, 0x73, 0x73, 0x8b, 0x35,
  0x6f, 0x72, 0x96, 0x38, 0x6c, 0x71, 0xa3, 0x3a, 0x69, 0x70, 0xb2, 0x3c,
  0x68, 0x70, 0xc6, 0x3c, 0x67, 0x70, 0xe7, 0x3b, 0x67, 0x71, 0xfc, 0x39,
  0x68, 0x71, 0xff, 0x37, 0x68, 0x70, 0xff, 0x35, 0x69, 0x6f, 0xff, 0x34,
  0x69, 0x6e, 0xff, 0x33, 0x69, 0x6e, 0xff, 0x33, 0x69, 0x6e, 0xff, 0x33,
  0x69, 0x6e, 0xff, 0x33, 0xff, 0x56, 0x00, 0x00, 0xeb, 0x62, 0x00, 0x00,
  0xd8, 0x6e, 0x00, 0x00, 0xc9, 0x76, 0x00, 0x00, 0xbf, 0x7d, 0x00, 0x00,
  0xb7, 0x82, 0x00, 0x00, 0xb0, 0x85, 0x00, 0x00, 0xa8, 0x87, 0x06, 0x00,
  0xa2, 0x89, 0x17, 0x00, 0x9c, 0x8a, 0x29, 0x01, 0x96, 0x89, 0x37, 0x06,
  0x90, 0x87, 0x43, 0x0c, 0x8b, 0x85, 0x4d, 0x13, 0x85, 0x82, 0x55, 0x19,
  0x80, 0x80, 0x5d, 0x1f, 0x7c, 0x7f, 0x65, 0x24, 0x78, 0x7d, 0x6d, 0x29,
  0x74, 0x7b, 0x75, 0x2d, 0x70, 0x7a, 0x7e, 0x31, 0x6d, 0x79, 0x88, 0x34,
  0x69, 0x77, 0x94, 0x37, 0x66, 0x76, 0xa1, 0x3a, 0x63, 0x76, 0xb0, 0x3b,
  0x61, 0x76, 0xc4, 0x3c, 0x61, 0x76, 0xe5, 0x3b, 0x61, 0x76, 0xfb, 0x39,
  0x62, 0x76, 0xff, 0x37, 0x63, 0x75, 0xff, 0x35, 0x63, 0x73, 0xff, 0x34,
  0x64, 0x72, 0xff, 0x33, 0x64, 0x72, 0xff, 0x33, 0x64, 0x72, 0xff, 0x33,
  0x64, 0x72, 0xff, 0x33, 0xff, 0x58, 0x00, 0x00, 0xe6, 0x66, 0x00, 0x00,
  0xd2, 0x71, 0x00, 0x00, 0xc5, 0x7a, 0x00, 0x00, 0xbb, 0x81, 0x00, 0x00,
  0xb2, 0x87, 0x00, 0x00, 0xab, 0x8a, 0x00, 0x00, 0xa2, 0x8c, 0x02, 0x00,
  0x9c, 0x8e, 0x14, 0x00, 0x97, 0x8f, 0x26, 0x01, 0x91, 0x8e, 0x34, 0x05,
  0x8b, 0x8c, 0x40, 0x0b, 0x85, 0x8a, 0x4a, 0x11, 0x80, 0x88, 0x53, 0x18,
  0x7b, 0x86, 0x5b, 0x1d, 0x76, 0x85, 0x63, 0x22, 0x72, 0x83, 0x6a, 0x27,
  0x6e, 0x82, 0x72, 0x2b, 0x6a, 0x80, 0x7b, 0x2f, 0x67, 0x7f, 0x86, 0x33,
  0x63, 0x7e, 0x91, 0x36, 0x60, 0x7d, 0x9e, 0x39, 0x5d, 0x7c, 0xae, 0x3a,
  0x5b, 0x7c, 0xc1, 0x3b, 0x5b, 0x7c, 0xe3, 0x3a, 0x5b, 0x7c, 0xfa, 0x38,
  0x5c, 0x7b, 0xff, 0x37, 0x5d, 0x7b, 0xff, 0x35, 0x5e, 0x79, 0xff, 0x34,
  0x5f, 0x77, 0xff, 0x33, 0x5f, 0x77, 0xff, 0x33, 0x5f, 0x77, 0xff, 0x33,
  0x5f, 0x77, 0xff, 0x33, 0xfe, 0x5c, 0x00, 0x00, 0xe1, 0x6a, 0x00, 0x00,
  0xcd, 0x75, 0x00, 0x00, 0xc0, 0x7e, 0x00, 0x00, 0xb6, 0x86, 0x00, 0x00,
  0xae, 0x8b, 0x00, 0x00, 0xa5, 0x8e, 0x00, 0x00, 0x9b, 0x91, 0x00, 0x00,
  0x95, 0x93, 0x11, 0x00, 0x90, 0x94, 0x22, 0x01, 0x8b, 0x93, 0x31, 0x03,
  0x85, 0x92, 0x3d, 0x09, 0x7f, 0x91, 0x48, 0x0f, 0x7a, 0x8f, 0x51, 0x16,
  0x75, 0x8d, 0x59, 0x1b, 0x71, 0x8c, 0x60, 0x20, 0x6c, 0x8a, 0x68, 0x25,
  0x68, 0x89, 0x70, 0x29, 0x64, 0x87, 0x79, 0x2d, 0x61, 0x86, 0x83, 0x31,
  0x5d, 0x85, 0x8f, 0x34, 0x5a, 0x84, 0x9c, 0x36, 0x57, 0x83, 0xac, 0x38,
  0x55, 0x83, 0xbf, 0x39, 0x55, 0x83, 0xe1, 0x38, 0x55, 0x82, 0xf9, 0x37,
  0x56, 0x82, 0xff, 0x35, 0x56, 0x81, 0xff, 0x34, 0x58, 0x7f, 0xff, 0x33,
  0x59, 0x7d, 0xff, 0x32, 0x59, 0x7d, 0xff, 0x32, 0x59, 0x7d, 0xff, 0x32,
  0x59, 0x7d, 0xff, 0x32, 0xef, 0x60, 0x00, 0x00, 0xdb, 0x6e, 0x00, 0x00,
  0xc7, 0x7a, 0x00, 0x00, 0xbb, 0x83, 0x00, 0x00, 0xb2, 0x8b, 0x00, 0x00,
  0xa8, 0x90, 0x00, 0x00, 0x9f, 0x93, 0x00, 0x00, 0x94, 0x96, 0x00, 0x00,
  0x8d, 0x99, 0x0e, 0x00, 0x89, 0x9a, 0x1e, 0x00, 0x84, 0x9a, 0x2e, 0x02,
  0x7e, 0x99, 0x3a, 0x07, 0x79, 0x97, 0x45, 0x0d, 0x74, 0x96, 0x4e, 0x13,
  0x6f, 0x95, 0x56, 0x18, 0x6a, 0x93, 0x5e, 0x1d, 0x66, 0x92, 0x65, 0x21,
  0x62, 0x91, 0x6d, 0x26, 0x5e, 0x8f, 0x76, 0x2a, 0x5b, 0x8e, 0x81, 0x2d,
  0x57, 0x8d, 0x8d, 0x30, 0x54, 0x8c, 0x9a, 0x33, 0x51, 0x8c, 0xaa, 0x35,
  0x4f, 0x8c, 0xbd, 0x35, 0x4f, 0x8c, 0xde, 0x35, 0x4f, 0x8b, 0xf7, 0x34,
  0x4f, 0x8a, 0xff, 0x33, 0x50, 0x89, 0xff, 0x32, 0x51, 0x86, 0xff, 0x31,
  0x52, 0x84, 0xff, 0x31, 0x52, 0x84, 0xff, 0x31, 0x52, 0x84, 0xff, 0x31,
  0x52, 0x84, 0xff, 0x31, 0xea, 0x65, 0x00, 0x00, 0xd2, 0x73, 0x00, 0x00,
  0xc2, 0x7f, 0x00, 0x00, 0xb6, 0x88, 0x00, 0x00, 0xac, 0x90, 0x00, 0x00,
  0xa2, 0x94, 0x00, 0x00, 0x98, 0x98, 0x00, 0x00, 0x8c, 0x9c, 0x00, 0x00,
  0x84, 0x9f, 0x0a, 0x00, 0x80, 0xa0, 0x19, 0x00, 0x7c, 0xa1, 0x29, 0x01,
  0x77, 0xa0, 0x36, 0x05, 0x72, 0x9f, 0x41, 0x0a, 0x6d, 0x9e, 0x4b, 0x0f,
  0x68, 0x9d, 0x53, 0x14, 0x64, 0x9c, 0x5b, 0x19, 0x60, 0x9b, 0x63, 0x1d,
  0x5c, 0x9a, 0x6b, 0x21, 0x58, 0x99, 0x74, 0x25, 0x55, 0x98, 0x7e, 0x29,
  0x51, 0x97, 0x8a, 0x2c, 0x4e, 0x96, 0x98, 0x2e, 0x4b, 0x96, 0xa8, 0x30,
  0x4a, 0x96, 0xbc, 0x31, 0x49, 0x96, 0xdc, 0x30, 0x49, 0x94, 0xf6, 0x30,
  0x49, 0x93, 0xff, 0x30, 0x49, 0x92, 0xff, 0x30, 0x4a, 0x90, 0xff, 0x2f,
  0x4b, 0x8d, 0xff, 0x2f, 0x4b, 0x8d, 0xff, 0x2f, 0x4b, 0x8d, 0xff, 0x2f,
  0x4b, 0x8d, 0xff, 0x2f, 0xe2, 0x6b, 0x00, 0x00, 0xca, 0x79, 0x00, 0x00,
  0xbc, 0x85, 0x00, 0x00, 0xb1, 0x8f, 0x00, 0x00, 0xa6, 0x94, 0x00, 0x00,
  0x9b, 0x99, 0x00, 0x00, 0x91, 0x9d, 0x00, 0x00, 0x86, 0xa2, 0x00, 0x00,
  0x7a, 0xa6, 0x03, 0x00, 0x76, 0xa7, 0x13, 0x00, 0x73, 0xa8, 0x24, 0x00,
  0x6e, 0xa8, 0x32, 0x03, 0x6a, 0xa8, 0x3d, 0x06, 0x65, 0xa7, 0x47, 0x0b,
  0x61, 0xa6, 0x50, 0x0f, 0x5d, 0xa5, 0x58, 0x14, 0x59, 0xa4, 0x60, 0x18,
  0x55, 0xa3, 0x68, 0x1c, 0x52, 0xa3, 0x71, 0x1f, 0x4e, 0xa2, 0x7c, 0x23,
  0x4b, 0xa1, 0x88, 0x26, 0x48, 0xa1, 0x96, 0x28, 0x45, 0xa0, 0xa6, 0x2a,
  0x44, 0xa1, 0xba, 0x2b, 0x43, 0xa1, 0xda, 0x2a, 0x43, 0x9f, 0xf5, 0x2b,
  0x42, 0x9d, 0xff, 0x2b, 0x42, 0x9c, 0xff, 0x2c, 0x42, 0x9b, 0xff, 0x2c,
  0x44, 0x97, 0xff, 0x2b, 0x44, 0x97, 0xff, 0x2b, 0x44, 0x97, 0xff, 0x2b,
  0x44, 0x97, 0xff, 0x2b, 0xd7, 0x72, 0x00, 0x00, 0xc3, 0x80, 0x00, 0x00,
  0xb6, 0x8c, 0x00, 0x00, 0xaa, 0x94, 0x00, 0x00, 0x9f, 0x99, 0x00, 0x00,
  0x94, 0x9e, 0x00, 0x00, 0x89, 0xa3, 0x00, 0x00, 0x7e, 0xa8, 0x00, 0x00,
  0x70, 0xae, 0x00, 0x00, 0x6a, 0xb0, 0x0e, 0x00, 0x68, 0xb1, 0x1d, 0x00,
  0x65, 0xb1, 0x2c, 0x01, 0x61, 0xb1, 0x38, 0x03, 0x5d, 0xb0, 0x43, 0x06,
  0x59, 0xb0, 0x4c, 0x0a, 0x55, 0xaf, 0x54, 0x0e, 0x52, 0xaf, 0x5d, 0x11,
  0x4e, 0xae, 0x65, 0x15, 0x4b, 0xae, 0x6f, 0x18, 0x48, 0xad, 0x79, 0x1b,
  0x45, 0xad, 0x86, 0x1e, 0x42, 0xac, 0x95, 0x20, 0x3f, 0xac, 0xa5, 0x22,
  0x3e, 0xad, 0xb9, 0x23, 0x3d, 0xad, 0xd8, 0x22, 0x3d, 0xab, 0xf5, 0x23,
  0x3c, 0xa9, 0xff, 0x25, 0x3b, 0xa7, 0xff, 0x26, 0x3b, 0xa6, 0xff, 0x26,
  0x3b, 0xa4, 0xff, 0x26, 0x3b, 0xa4, 0xff, 0x26, 0x3b, 0xa4, 0xff, 0x26,
  0x3b, 0xa4, 0xff, 0x26, 0xcc, 0x7a, 0x00, 0x00, 0xbb, 0x88, 0x00, 0x00,
  0xae, 0x92, 0x00, 0x00, 0xa2, 0x99, 0x00, 0x00, 0x97, 0x9e, 0x00, 0x00,
  0x8c, 0xa4, 0x00, 0x00, 0x80, 0xaa, 0x00, 0x00, 0x75, 0xaf, 0x00, 0x00,
  0x69, 0xb4, 0x00, 0x00, 0x5e, 0xb9, 0x06, 0x00, 0x5b, 0xba, 0x14, 0x00,
  0x59, 0xbb, 0x24, 0x00, 0x56, 0xbb, 0x31, 0x01, 0x53, 0xbb, 0x3d, 0x03,
  0x50, 0xbb, 0x47, 0x05, 0x4d, 0xbb, 0x50, 0x07, 0x4a, 0xba, 0x59, 0x0a,
  0x47, 0xba, 0x62, 0x0d, 0x44, 0xba, 0x6c, 0x10, 0x41, 0xba, 0x77, 0x13,
  0x3e, 0xb9, 0x84, 0x15, 0x3c, 0xb9, 0x93, 0x17, 0x39, 0xb9, 0xa3, 0x18,
  0x38, 0xb9, 0xb7, 0x19, 0x37, 0xba, 0xd6, 0x19, 0x37, 0xb8, 0xf4, 0x1a,
  0x35, 0xb6, 0xff, 0x1c, 0x34, 0xb4, 0xff, 0x1e, 0x33, 0xb3, 0xff, 0x1f,
  0x33, 0xb2, 0xff, 0x20, 0x33, 0xb2, 0xff, 0x20, 0x33, 0xb2, 0xff, 0x20,
  0x33, 0xb2, 0xff, 0x20, 0xc1, 0x83, 0x00, 0x00, 0xb4, 0x91, 0x00, 0x00,
  0xa6, 0x98, 0x00, 0x00, 0x9b, 0x9e, 0x00, 0x00, 0x8f, 0xa5, 0x00, 0x00,
  0x82, 0xab, 0x00, 0x00, 0x76, 0xb1, 0x00, 0x00, 0x6b, 0xb6, 0x00, 0x00,
  0x5f, 0xbc, 0x00, 0x00, 0x54, 0xc1, 0x03, 0x00, 0x4c, 0xc5, 0x0d, 0x00,
  0x4b, 0xc5, 0x19, 0x00, 0x49, 0xc6, 0x28, 0x00, 0x48, 0xc6, 0x35, 0x00,
  0x45, 0xc7, 0x40, 0x01, 0x43, 0xc7, 0x4a, 0x03, 0x40, 0xc7, 0x53, 0x04,
  0x3e, 0xc7, 0x5d, 0x06, 0x3b, 0xc7, 0x67, 0x08, 0x39, 0xc7, 0x73, 0x0a,
  0x37, 0xc7, 0x80, 0x0c, 0x34, 0xc7, 0x90, 0x0d, 0x32, 0xc7, 0xa1, 0x0e,
  0x31, 0xc8, 0xb5, 0x0f, 0x30, 0xc8, 0xd3, 0x0f, 0x30, 0xc6, 0xf4, 0x10,
  0x2e, 0xc4, 0xff, 0x13, 0x2d, 0xc2, 0xff, 0x15, 0x2c, 0xc1, 0xff, 0x16,
  0x2b, 0xc0, 0xff, 0x17, 0x2b, 0xc0, 0xff, 0x17, 0x2b, 0xc0, 0xff, 0x17,
  0x2b, 0xc0, 0xff, 0x17, 0xb8, 0x8d, 0x00, 0x00, 0xaa, 0x97, 0x00, 0x00,
  0x9e, 0x9e, 0x00, 0x00, 0x91, 0xa5, 0x00, 0x00, 0x84, 0xac, 0x00, 0x00,
  0x78, 0xb2, 0x00, 0x00, 0x6b, 0xb9, 0x00, 0x00, 0x60, 0xbf, 0x00, 0x00,
  0x54, 0xc3, 0x00, 0x00, 0x4a, 0xc8, 0x02, 0x00, 0x40, 0xcd, 0x07, 0x00,
  0x3a, 0xd2, 0x0e, 0x00, 0x39, 0xd2, 0x1b, 0x00, 0x38, 0xd3, 0x28, 0x00,
  0x37, 0xd3, 0x35, 0x00, 0x36, 0xd4, 0x40, 0x00, 0x34, 0xd5, 0x4b, 0x01,
  0x33, 0xd5, 0x55, 0x01, 0x31, 0xd6, 0x60, 0x02, 0x2f, 0xd6, 0x6c, 0x03,
  0x2d, 0xd7, 0x7a, 0x04, 0x2b, 0xd8, 0x8b, 0x05, 0x2a, 0xd8, 0x9d, 0x05,
  0x28, 0xd9, 0xb1, 0x06, 0x27, 0xda, 0xcd, 0x06, 0x27, 0xd7, 0xef, 0x06,
  0x26, 0xd4, 0xff, 0x09, 0x25, 0xd2, 0xff, 0x0b, 0x24, 0xd1, 0xff, 0x0c,
  0x23, 0xd0, 0xff, 0x0d, 0x23, 0xd0, 0xff, 0x0d, 0x23, 0xd0, 0xff, 0x0d,
  0x23, 0xd0, 0xff, 0x0d, 0xae, 0x96, 0x00, 0x00, 0xa0, 0x9d, 0x00, 0x00,
  0x94, 0xa4, 0x00, 0x00, 0x86, 0xac, 0x00, 0x00, 0x79, 0xb4, 0x00, 0x00,
  0x6c, 0xbb, 0x00, 0x00, 0x60, 0xc2, 0x00, 0x00, 0x54, 0xc6, 0x00, 0x00,
  0x48, 0xcb, 0x00, 0x00, 0x3e, 0xd0, 0x00, 0x00, 0x35, 0xd5, 0x04, 0x00,
  0x2d, 0xdd, 0x0a, 0x00, 0x2c, 0xe1, 0x13, 0x00, 0x2b, 0xe2, 0x1f, 0x00,
  0x29, 0xe3, 0x2a, 0x00, 0x28, 0xe4, 0x35, 0x00, 0x27, 0xe4, 0x3f, 0x00,
  0x26, 0xe5, 0x4a, 0x00, 0x24, 0xe6, 0x55, 0x00, 0x23, 0xe6, 0x61, 0x01,
  0x21, 0xe7, 0x6e, 0x01, 0x20, 0xe7, 0x7e, 0x02, 0x1e, 0xe8, 0x90, 0x02,
  0x1d, 0xe9, 0xa4, 0x02, 0x1b, 0xe9, 0xbc, 0x02, 0x1a, 0xea, 0xe2, 0x02,
  0x1a, 0xe6, 0xfc, 0x02, 0x19, 0xe5, 0xff, 0x03, 0x19, 0xe4, 0xff, 0x04,
  0x18, 0xe3, 0xff, 0x05, 0x18, 0xe3, 0xff, 0x05, 0x18, 0xe3, 0xff, 0x05,
  0x18, 0xe3, 0xff, 0x05, 0xa3, 0x9d, 0x00, 0x00, 0x96, 0xa4, 0x00, 0x00,
  0x88, 0xac, 0x00, 0x00, 0x7a, 0xb5, 0x00, 0x00, 0x6c, 0xbd, 0x00, 0x00,
  0x5f, 0xc4, 0x00, 0x00, 0x53, 0xca, 0x00, 0x00, 0x47, 0xce, 0x00, 0x00,
  0x3c, 0xd3, 0x00, 0x00, 0x32, 0xda, 0x00, 0x00, 0x2a, 0xdf, 0x00, 0x00,
  0x25, 0xee, 0x09, 0x00, 0x23, 0xf0, 0x11, 0x00, 0x21, 0xf1, 0x19, 0x00,
  0x1f, 0xf1, 0x22, 0x00, 0x1d, 0xf2, 0x2b, 0x00, 0x1b, 0xf3, 0x34, 0x00,
  0x19, 0xf4, 0x3e, 0x00, 0x17, 0xf4, 0x48, 0x00, 0x15, 0xf5, 0x52, 0x00,
  0x13, 0xf6, 0x5f, 0x00, 0x12, 0xf6, 0x6e, 0x01, 0x11, 0xf7, 0x80, 0x01,
  0x10, 0xf8, 0x94, 0x01, 0x0f, 0xf9, 0xaa, 0x01, 0x0e, 0xf9, 0xc6, 0x01,
  0x0e, 0xf9, 0xed, 0x01, 0x0d, 0xf6, 0xff, 0x01, 0x0d, 0xf4, 0xff, 0x01,
  0x0d, 0xf3, 0xff, 0x01, 0x0d, 0xf3, 0xff, 0x01, 0x0d, 0xf3, 0xff, 0x01,
  0x0d, 0xf3, 0xff, 0x01, 0x99, 0xa3, 0x00, 0x00, 0x8b, 0xac, 0x00, 0x00,
  0x7c, 0xb5, 0x00, 0x00, 0x6d, 0xbe, 0x00, 0x00, 0x5f, 0xc6, 0x00, 0x00,
  0x52, 0xcd, 0x00, 0x00, 0x45, 0xd2, 0x00, 0x00, 0x39, 0xd8, 0x00, 0x00,
  0x2f, 0xde, 0x00, 0x00, 0x26, 0xe2, 0x00, 0x00, 0x1f, 0xea, 0x00, 0x00,
  0x1c, 0xfb, 0x06, 0x00, 0x19, 0xff, 0x0e, 0x00, 0x17, 0xff, 0x13, 0x00,
  0x14, 0xff, 0x1a, 0x00, 0x12, 0xff, 0x21, 0x00, 0x10, 0xff, 0x28, 0x00,
  0x0e, 0xff, 0x30, 0x00, 0x0d, 0xff, 0x39, 0x00, 0x0b, 0xff, 0x43, 0x00,
  0x09, 0xff, 0x4e, 0x00, 0x06, 0xff, 0x5c, 0x00, 0x04, 0xff, 0x6c, 0x00,
  0x02, 0xff, 0x80, 0x00, 0x01, 0xff, 0x96, 0x00, 0x00, 0xff, 0xad, 0x00,
  0x00, 0xff, 0xca, 0x00, 0x00, 0xff, 0xf0, 0x00, 0x00, 0xff, 0xff, 0x00,
  0x00, 0xff, 0xff, 0x00, 0x00, 0xff, 0xff, 0x00, 0x00, 0xff, 0xff, 0x00,
  0x00, 0xff, 0xff, 0x00, 0x8d, 0xab, 0x00, 0x00, 0x7d, 0xb5, 0x00, 0x00,
  0x6e, 0xbf, 0x00, 0x00, 0x60, 0xc8, 0x00, 0x00, 0x52, 0xd0, 0x00, 0x00,
  0x43, 0xd7, 0x00, 0x00, 0x37, 0xdd, 0x00, 0x00, 0x2b, 0xe2, 0x00, 0x00,
  0x22, 0xe6, 0x00, 0x00, 0x19, 0xea, 0x00, 0x00, 0x15, 0xf9, 0x00, 0x00,
  0x12, 0xff, 0x00, 0x00, 0x10, 0xff, 0x08, 0x00, 0x0e, 0xff, 0x0e, 0x00,
  0x0c, 0xff, 0x11, 0x00, 0x09, 0xff, 0x16, 0x00, 0x06, 0xff, 0x1c, 0x00,
  0x03, 0xff, 0x22, 0x00, 0x00, 0xff, 0x2a, 0x00, 0x00, 0xff, 0x33, 0x00,
  0x00, 0xff, 0x3d, 0x00, 0x00, 0xff, 0x49, 0x00, 0x00, 0xff, 0x57, 0x00,
  0x00, 0xff, 0x69, 0x00, 0x00, 0xff, 0x7e, 0x00, 0x00, 0xff, 0x95, 0x00,
  0x00, 0xff, 0xac, 0x00, 0x00, 0xff, 0xc7, 0x00, 0x00, 0xff, 0xe8, 0x00,
  0x00, 0xff, 0xfa, 0x00, 0x00, 0xff, 0xfa, 0x00, 0x00, 0xff, 0xfa, 0x00,
  0x00, 0xff, 0xfa, 0x00, 0x80, 0xb5, 0x00, 0x00, 0x70, 0xbf, 0x00, 0x00,
  0x61, 0xc9, 0x00, 0x00, 0x52, 0xd3, 0x00, 0x00, 0x43, 0xdb, 0x00, 0x00,
  0x35, 0xe1, 0x00, 0x00, 0x29, 0xe6, 0x00, 0x00, 0x1e, 0xea, 0x00, 0x00,
  0x15, 0xee, 0x00, 0x00, 0x10, 0xf8, 0x00, 0x00, 0x0e, 0xff, 0x00, 0x00,
  0x0b, 0xff, 0x00, 0x00, 0x08, 0xff, 0x00, 0x00, 0x04, 0xff, 0x06, 0x00,
  0x00, 0xff, 0x0a, 0x00, 0x00, 0xff, 0x0e, 0x00, 0x00, 0xff, 0x11, 0x00,
  0x00, 0xff, 0x15, 0x00, 0x00, 0xff, 0x1b, 0x00, 0x00, 0xff, 0x23, 0x00,
  0x00, 0xff, 0x2b, 0x00, 0x00, 0xff, 0x36, 0x00, 0x00, 0xff, 0x43, 0x00,
  0x00, 0xff, 0x53, 0x00, 0x00, 0xff, 0x65, 0x00, 0x00, 0xff, 0x7a, 0x00,
  0x00, 0xff, 0x91, 0x00, 0x00, 0xff, 0xa6, 0x00, 0x00, 0xff, 0xb8, 0x00,
  0x00, 0xff, 0xcf, 0x00, 0x00, 0xff, 0xcf, 0x00, 0x00, 0xff, 0xcf, 0x00,
  0x00, 0xff, 0xcf, 0x00, 0xff, 0x1c, 0x2f, 0x01, 0xff, 0x20, 0x2c, 0x01,
  0xff, 0x21, 0x2c, 0x01, 0xff, 0x1e, 0x2e, 0x01, 0xff, 0x1a, 0x33, 0x01,
  0xff, 0x14, 0x3c, 0x01, 0xff, 0x0f, 0x46, 0x01, 0xff, 0x0d, 0x54, 0x02,
  0xff, 0x0b, 0x61, 0x02, 0xff, 0x09, 0x6f, 0x02, 0xff, 0x09, 0x7b, 0x02,
  0xff, 0x09, 0x86, 0x02, 0xff, 0x09, 0x90, 0x02, 0xff, 0x09, 0x99, 0x02,
  0xff, 0x09, 0xa0, 0x02, 0xff, 0x09, 0xa7, 0x02, 0xff, 0x09, 0xad, 0x02,
  0xff, 0x09, 0xb4, 0x02, 0xff, 0x09, 0xbc, 0x01, 0xff, 0x09, 0xc5, 0x01,
  0xff, 0x09, 0xd1, 0x02, 0xff, 0x09, 0xe3, 0x02, 0xff, 0x09, 0xef, 0x02,
  0xff, 0x09, 0xf9, 0x01, 0xff, 0x0a, 0xff, 0x01, 0xff, 0x0a, 0xff, 0x01,
  0xff, 0x0a, 0xff, 0x02, 0xff, 0x0a, 0xff, 0x02, 0xff, 0x0a, 0xff, 0x02,
  0xff, 0x0b, 0xff, 0x03, 0xff, 0x0b, 0xff, 0x03, 0xff, 0x0b, 0xff, 0x03,
  0xff, 0x0b, 0xff, 0x03, 0xff, 0x1f, 0x2d, 0x01, 0xff, 0x23, 0x29, 0x01,
  0xff, 0x24, 0x29, 0x01, 0xff, 0x22, 0x2b, 0x01, 0xff, 0x1e, 0x30, 0x01,
  0xff, 0x18, 0x38, 0x01, 0xff, 0x14, 0x43, 0x01, 0xff, 0x11, 0x50, 0x02,
  0xff, 0x10, 0x5e, 0x02, 0xff, 0x0e, 0x6b, 0x02, 0xff, 0x0e, 0x77, 0x02,
  0xff, 0x0e, 0x83, 0x02, 0xff, 0x0e, 0x8d, 0x02, 0xff, 0x0e, 0x95, 0x02,
  0xff, 0x0e, 0x9d, 0x02, 0xff, 0x0e, 0xa4, 0x02, 0xff, 0x0e, 0xaa, 0x02,
  0xff, 0x0e, 0xb1, 0x02, 0xff, 0x0e, 0xb9, 0x02, 0xff, 0x0e, 0xc1, 0x02,
  0xff, 0x0e, 0xcd, 0x02, 0xff, 0x0e, 0xdf, 0x02, 0xff, 0x0e, 0xec, 0x02,
  0xff, 0x0e, 0xf8, 0x02, 0xff, 0x0e, 0xff, 0x02, 0xff, 0x0e, 0xff, 0x02,
  0xff, 0x0f, 0xff, 0x03, 0xff, 0x0f, 0xff, 0x03, 0xff, 0x0f, 0xff, 0x04,
  0xff, 0x10, 0xff, 0x04, 0xff, 0x10, 0xff, 0x04, 0xff, 0x10, 0xff, 0x04,
  0xff, 0x10, 0xff, 0x04, 0xff, 0x23, 0x2a, 0x01, 0xff, 0x26, 0x26, 0x01,
  0xff, 0x28, 0x25, 0x01, 0xff, 0x27, 0x27, 0x01, 0xff, 0x23, 0x2b, 0x01,
  0xff, 0x1e, 0x33, 0x01, 0xff, 0x1b, 0x40, 0x01, 0xff, 0x19, 0x4d, 0x02,
  0xff, 0x16, 0x5a, 0x02, 0xff, 0x14, 0x67, 0x02, 0xff, 0x13, 0x73, 0x02,
  0xff, 0x13, 0x7e, 0x02, 0xff, 0x13, 0x89, 0x03, 0xff, 0x13, 0x91, 0x03,
  0xff, 0x13, 0x99, 0x03, 0xff, 0x13, 0xa0, 0x02, 0xff, 0x13, 0xa7, 0x03,
  0xff, 0x13, 0xae, 0x03, 0xff, 0x13, 0xb5, 0x03, 0xff, 0x13, 0xbe, 0x03,
  0xff, 0x13, 0xc9, 0x03, 0xff, 0x13, 0xda, 0x03, 0xff, 0x14, 0xe9, 0x03,
  0xfe, 0x14, 0xf6, 0x03, 0xfb, 0x14, 0xff, 0x03, 0xf9, 0x15, 0xff, 0x03,
  0xf9, 0x15, 0xff, 0x04, 0xf8, 0x15, 0xff, 0x05, 0xf8, 0x15, 0xff, 0x06,
  0xf8, 0x15, 0xff, 0x06, 0xf8, 0x15, 0xff, 0x06, 0xf8, 0x15, 0xff, 0x06,
  0xf8, 0x15, 0xff, 0x06, 0xff, 0x26, 0x26, 0x01, 0xff, 0x2a, 0x22, 0x01,
  0xff, 0x2c, 0x20, 0x00, 0xff, 0x2b, 0x22, 0x01, 0xff, 0x28, 0x26, 0x01,
  0xff, 0x27, 0x30, 0x01, 0xff, 0x24, 0x3c, 0x01, 0xff, 0x22, 0x49, 0x02,
  0xff, 0x1f, 0x55, 0x02, 0xff, 0x1d, 0x62, 0x02, 0xff, 0x1b, 0x6e, 0x03,
  0xff, 0x1b, 0x7a, 0x03, 0xff, 0x1a, 0x84, 0x03, 0xff, 0x1a, 0x8d, 0x03,
  0xff, 0x1a, 0x95, 0x03, 0xff, 0x1a, 0x9c, 0x04, 0xff, 0x1a, 0xa3, 0x04,
  0xff, 0x1b, 0xaa, 0x04, 0xff, 0x1b, 0xb2, 0x04, 0xff, 0x1b, 0xba, 0x04,
  0xff, 0x1b, 0xc5, 0x04, 0xfc, 0x1b, 0xd3, 0x04, 0xf9, 0x1b, 0xe7, 0x04,
  0xf5, 0x1c, 0xf4, 0x04, 0xf2, 0x1c, 0xff, 0x05, 0xf1, 0x1c, 0xff, 0x06,
  0xf0, 0x1c, 0xff, 0x07, 0xef, 0x1d, 0xff, 0x08, 0xef, 0x1d, 0xff, 0x09,
  0xef, 0x1c, 0xff, 0x09, 0xee, 0x1c, 0xff, 0x09, 0xee, 0x1c, 0xff, 0x09,
  0xee, 0x1c, 0xff, 0x09, 0xff, 0x2a, 0x22, 0x01, 0xff, 0x2e, 0x1d, 0x00,
  0xff, 0x30, 0x1b, 0x00, 0xff, 0x30, 0x1c, 0x00, 0xff, 0x30, 0x22, 0x00,
  0xff, 0x30, 0x2c, 0x01, 0xff, 0x2e, 0x37, 0x01, 0xff, 0x2b, 0x44, 0x02,
  0xff, 0x28, 0x51, 0x02, 0xff, 0x26, 0x5d, 0x03, 0xff, 0x24, 0x69, 0x03,
  0xff, 0x23, 0x75, 0x04, 0xff, 0x23, 0x7f, 0x04, 0xfe, 0x23, 0x88, 0x04,
  0xfd, 0x23, 0x91, 0x05, 0xfb, 0x23, 0x98, 0x05, 0xfa, 0x23, 0xa0, 0x05,
  0xf8, 0x23, 0xa7, 0x06, 0xf7, 0x23, 0xae, 0x06, 0xf5, 0x23, 0xb7, 0x06,
  0xf4, 0x23, 0xc1, 0x06, 0xf2, 0x24, 0xcf, 0x06, 0xee, 0x24, 0xe4, 0x06,
  0xea, 0x25, 0xf2, 0x06, 0xe8, 0x25, 0xfe, 0x08, 0xe6, 0x24, 0xff, 0x0a,
  0xe4, 0x25, 0xff, 0x0b, 0xe3, 0x25, 0xff, 0x0c, 0xe3, 0x24, 0xff, 0x0c,
  0xe2, 0x24, 0xff, 0x0c, 0xe1, 0x24, 0xff, 0x0d, 0xe1, 0x24, 0xff, 0x0d,
  0xe1, 0x24, 0xff, 0x0d, 0xff, 0x2e, 0x1e, 0x00, 0xff, 0x33, 0x18, 0x00,
  0xff, 0x35, 0x16, 0x00, 0xff, 0x35, 0x15, 0x00, 0xff, 0x38, 0x1d, 0x00,
  0xff, 0x38, 0x27, 0x01, 0xff, 0x37, 0x33, 0x01, 0xff, 0x34, 0x3f, 0x01,
  0xff, 0x32, 0x4b, 0x02, 0xff, 0x2f, 0x58, 0x03, 0xfb, 0x2e, 0x64, 0x04,
  0xf8, 0x2d, 0x6f, 0x04, 0xf5, 0x2c, 0x7a, 0x05, 0xf3, 0x2c, 0x83, 0x06,
  0xf1, 0x2c, 0x8c, 0x06, 0xef, 0x2c, 0x94, 0x07, 0xed, 0x2c, 0x9c, 0x08,
  0xec, 0x2c, 0xa3, 0x08, 0xea, 0x2c, 0xab, 0x08, 0xe9, 0x2c, 0xb3, 0x08,
  0xe7, 0x2c, 0xbe, 0x09, 0xe6, 0x2c, 0xcc, 0x09, 0xe2, 0x2d, 0xe2, 0x08,
  0xde, 0x2d, 0xf1, 0x0a, 0xdb, 0x2c, 0xfe, 0x0c, 0xd6, 0x2d, 0xff, 0x0e,
  0xd4, 0x2c, 0xff, 0x0f, 0xd2, 0x2c, 0xff, 0x10, 0xd1, 0x2c, 0xff, 0x10,
  0xcf, 0x2c, 0xff, 0x10, 0xce, 0x2d, 0xff, 0x10, 0xce, 0x2d, 0xff, 0x10,
  0xce, 0x2d, 0xff, 0x10, 0xff, 0x32, 0x19, 0x00, 0xff, 0x37, 0x14, 0x00,
  0xff, 0x3a, 0x11, 0x00, 0xff, 0x3c, 0x12, 0x00, 0xff, 0x3f, 0x19, 0x00,
  0xff, 0x40, 0x22, 0x00, 0xff, 0x3e, 0x2d, 0x01, 0xff, 0x3c, 0x39, 0x01,
  0xfa, 0x3a, 0x45, 0x02, 0xf4, 0x38, 0x52, 0x03, 0xf0, 0x37, 0x5e, 0x04,
  0xec, 0x36, 0x6a, 0x05, 0xe9, 0x35, 0x74, 0x06, 0xe6, 0x35, 0x7e, 0x08,
  0xe4, 0x34, 0x87, 0x08, 0xe2, 0x34, 0x90, 0x09, 0xe0, 0x34, 0x98, 0x0a,
  0xde, 0x34, 0x9f, 0x0a, 0xdc, 0x33, 0xa7, 0x0b, 0xda, 0x33, 0xb0, 0x0c,
  0xd8, 0x33, 0xbb, 0x0c, 0xd5, 0x33, 0xc9, 0x0d, 0xd2, 0x34, 0xdf, 0x0d,
  0xce, 0x34, 0xf0, 0x0f, 0xca, 0x34, 0xfd, 0x12, 0xc7, 0x34, 0xff, 0x13,
  0xc5, 0x34, 0xff, 0x14, 0xc3, 0x34, 0xff, 0x15, 0xc3, 0x33, 0xff, 0x15,
  0xc0, 0x34, 0xff, 0x15, 0xbf, 0x34, 0xff, 0x14, 0xbf, 0x34, 0xff, 0x14,
  0xbf, 0x34, 0xff, 0x14, 0xff, 0x36, 0x15, 0x00, 0xff, 0x3b, 0x10, 0x00,
  0xff, 0x3e, 0x0d, 0x00, 0xff, 0x43, 0x0f, 0x00, 0xff, 0x46, 0x14, 0x00,
  0xff, 0x46, 0x1c, 0x00, 0xff, 0x46, 0x26, 0x00, 0xf6, 0x44, 0x32, 0x01,
  0xef, 0x42, 0x3f, 0x01, 0xe9, 0x40, 0x4c, 0x03, 0xe4, 0x3f, 0x59, 0x04,
  0xdf, 0x3e, 0x64, 0x06, 0xdb, 0x3d, 0x6f, 0x08, 0xd8, 0x3c, 0x79, 0x0a,
  0xd4, 0x3c, 0x82, 0x0c, 0xd1, 0x3b, 0x8b, 0x0d, 0xcf, 0x3b, 0x93, 0x0f,
  0xcd, 0x3a, 0x9a, 0x10, 0xcb, 0x3a, 0xa2, 0x11, 0xc9, 0x3a, 0xab, 0x12,
  0xc8, 0x3a, 0xb5, 0x13, 0xc6, 0x3a, 0xc2, 0x13, 0xc4, 0x3a, 0xd5, 0x14,
  0xc0, 0x3b, 0xeb, 0x15, 0xbc, 0x3a, 0xfb, 0x17, 0xb9, 0x3a, 0xff, 0x18,
  0xb7, 0x3a, 0xff, 0x19, 0xb6, 0x3a, 0xff, 0x19, 0xb5, 0x3a, 0xff, 0x18,
  0xb2, 0x3b, 0xff, 0x18, 0xb1, 0x3b, 0xff, 0x18, 0xb1, 0x3b, 0xff, 0x18,
  0xb1, 0x3b, 0xff, 0x18, 0xff, 0x39, 0x12, 0x00, 0xff, 0x3f, 0x0d, 0x00,
  0xff, 0x43, 0x09, 0x00, 0xff, 0x48, 0x0c, 0x00, 0xff, 0x4b, 0x10, 0x00,
  0xff, 0x4c, 0x15, 0x00, 0xf5, 0x4c, 0x1f, 0x00, 0xeb, 0x4a, 0x2a, 0x00,
  0xe4, 0x49, 0x37, 0x01, 0xdd, 0x49, 0x46, 0x02, 0xd5, 0x47, 0x53, 0x04,
  0xd0, 0x46, 0x5f, 0x08, 0xcc, 0x45, 0x69, 0x0b, 0xc9, 0x44, 0x73, 0x0d,
  0xc6, 0x43, 0x7c, 0x10, 0xc3, 0x42, 0x84, 0x12, 0xc1, 0x42, 0x8c, 0x13,
  0xbf, 0x41, 0x95, 0x15, 0xbd, 0x41, 0x9d, 0x16, 0xbb, 0x40, 0xa6, 0x17,
  0xba, 0x40, 0xb0, 0x18, 0xb8, 0x40, 0xbc, 0x19, 0xb6, 0x40, 0xcc, 0x1a,
  0xb3, 0x41, 0xe6, 0x1a, 0xaf, 0x41, 0xf7, 0x1c, 0xad, 0x41, 0xff, 0x1d,
  0xab, 0x41, 0xff, 0x1d, 0xa9, 0x41, 0xff, 0x1c, 0xa9, 0x41, 0xff, 0x1c,
  0xa6, 0x41, 0xff, 0x1b, 0xa5, 0x41, 0xff, 0x1b, 0xa5, 0x41, 0xff, 0x1b,
  0xa5, 0x41, 0xff, 0x1b, 0xff, 0x3d, 0x10, 0x00, 0xff, 0x42, 0x09, 0x00,
  0xff, 0x48, 0x05, 0x00, 0xff, 0x4d, 0x08, 0x00, 0xff, 0x50, 0x0b, 0x00,
  0xf9, 0x51, 0x0f, 0x00, 0xeb, 0x50, 0x15, 0x00, 0xe1, 0x4f, 0x20, 0x00,
  0xd8, 0x50, 0x31, 0x00, 0xcf, 0x50, 0x41, 0x02, 0xc9, 0x4f, 0x4e, 0x05,
  0xc4, 0x4e, 0x5a, 0x09, 0xc0, 0x4c, 0x64, 0x0d, 0xbd, 0x4b, 0x6d, 0x10,
  0xba, 0x4a, 0x76, 0x13, 0xb7, 0x49, 0x7e, 0x15, 0xb5, 0x48, 0x87, 0x17,
  0xb3, 0x47, 0x8f, 0x19, 0xb1, 0x47, 0x97, 0x1b, 0xaf, 0x46, 0xa0, 0x1c,
  0xad, 0x46, 0xaa, 0x1e, 0xab, 0x45, 0xb6, 0x1f, 0xa9, 0x45, 0xc6, 0x1f,
  0xa7, 0x46, 0xe0, 0x20, 0xa4, 0x46, 0xf4, 0x20, 0xa1, 0x46, 0xff, 0x21,
  0x9f, 0x47, 0xff, 0x20, 0x9e, 0x47, 0xff, 0x20, 0x9e, 0x47, 0xff, 0x1f,
  0x9b, 0x47, 0xff, 0x1e, 0x9a, 0x47, 0xff, 0x1e, 0x9a, 0x47, 0xff, 0x1e,
  0x9a, 0x47, 0xff, 0x1e, 0xff, 0x40, 0x0d, 0x00, 0xff, 0x46, 0x04, 0x00,
  0xff, 0x4c, 0x00, 0x00, 0xf8, 0x52, 0x02, 0x00, 0xe8, 0x55, 0x04, 0x00,
  0xe1, 0x55, 0x08, 0x00, 0xe2, 0x55, 0x0d, 0x00, 0xd5, 0x55, 0x19, 0x00,
  0xcc, 0x57, 0x2c, 0x00, 0xc5, 0x57, 0x3c, 0x02, 0xbf, 0x56, 0x4a, 0x06,
  0xba, 0x55, 0x55, 0x0a, 0xb6, 0x53, 0x5f, 0x0e, 0xb2, 0x52, 0x68, 0x12,
  0xaf, 0x50, 0x71, 0x15, 0xac, 0x4f, 0x79, 0x18, 0xaa, 0x4e, 0x81, 0x1a,
  0xa8, 0x4d, 0x8a, 0x1d, 0xa5, 0x4c, 0x92, 0x1f, 0xa3, 0x4c, 0x9c, 0x20,
  0xa1, 0x4b, 0xa6, 0x22, 0x9f, 0x4b, 0xb1, 0x23, 0x9d, 0x4b, 0xc0, 0x24,
  0x9b, 0x4b, 0xd8, 0x25, 0x99, 0x4b, 0xf0, 0x25, 0x96, 0x4c, 0xff, 0x24,
  0x95, 0x4c, 0xff, 0x24, 0x94, 0x4c, 0xff, 0x23, 0x93, 0x4c, 0xff, 0x22,
  0x91, 0x4d, 0xff, 0x21, 0x91, 0x4d, 0xff, 0x21, 0x91, 0x4d, 0xff, 0x21,
  0x91, 0x4d, 0xff, 0x21, 0xff, 0x42, 0x0a, 0x00, 0xff, 0x49, 0x00, 0x00,
  0xff, 0x51, 0x00, 0x00, 0xe6, 0x57, 0x00, 0x00, 0xdd, 0x5b, 0x01, 0x00,
  0xd5, 0x5c, 0x05, 0x00, 0xd2, 0x5b, 0x09, 0x00, 0xcb, 0x5c, 0x14, 0x00,
  0xc3, 0x5e, 0x28, 0x00, 0xbc, 0x5e, 0x38, 0x02, 0xb6, 0x5d, 0x46, 0x06,
  0xb1, 0x5b, 0x51, 0x0a, 0xad, 0x59, 0x5b, 0x0f, 0xa9, 0x58, 0x64, 0x13,
  0xa6, 0x56, 0x6c, 0x17, 0xa3, 0x55, 0x74, 0x1a, 0xa0, 0x54, 0x7d, 0x1d,
  0x9e, 0x53, 0x85, 0x1f, 0x9b, 0x52, 0x8e, 0x22, 0x99, 0x51, 0x97, 0x24,
  0x97, 0x50, 0xa1, 0x26, 0x95, 0x50, 0xad, 0x27, 0x92, 0x50, 0xbc, 0x28,
  0x91, 0x50, 0xd0, 0x28, 0x8e, 0x50, 0xec, 0x28, 0x8d, 0x51, 0xfe, 0x27,
  0x8b, 0x51, 0xff, 0x26, 0x8b, 0x51, 0xff, 0x25, 0x8a, 0x52, 0xff, 0x24,
  0x89, 0x52, 0xff, 0x23, 0x88, 0x52, 0xff, 0x23, 0x88, 0x52, 0xff, 0x23,
  0x88, 0x52, 0xff, 0x23, 0xff, 0x45, 0x07, 0x00, 0xff, 0x4b, 0x00, 0x00,
  0xf0, 0x55, 0x00, 0x00, 0xdf, 0x5b, 0x00, 0x00, 0xd3, 0x60, 0x00, 0x00,
  0xcc, 0x61, 0x03, 0x00, 0xc8, 0x61, 0x06, 0x00, 0xc3, 0x61, 0x11, 0x00,
  0xbb, 0x64, 0x24, 0x00, 0xb5, 0x64, 0x34, 0x02, 0xaf, 0x63, 0x42, 0x05,
  0xaa, 0x61, 0x4e, 0x0a, 0xa5, 0x5f, 0x57, 0x0f, 0xa1, 0x5d, 0x60, 0x14,
  0x9e, 0x5c, 0x68, 0x18, 0x9b, 0x5b, 0x70, 0x1b, 0x98, 0x59, 0x78, 0x1e,
  0x95, 0x58, 0x81, 0x21, 0x93, 0x57, 0x8a, 0x24, 0x90, 0x56, 0x93, 0x26,
  0x8e, 0x55, 0x9e, 0x28, 0x8b, 0x55, 0xa9, 0x2a, 0x89, 0x54, 0xb7, 0x2b,
  0x87, 0x54, 0xcb, 0x2b, 0x85, 0x55, 0xe9, 0x2b, 0x84, 0x55, 0xfc, 0x2a,
  0x83, 0x56, 0xff, 0x28, 0x83, 0x56, 0xff, 0x27, 0x82, 0x56, 0xff, 0x25,
  0x81, 0x56, 0xff, 0x24, 0x81, 0x56, 0xff, 0x24, 0x81, 0x56, 0xff, 0x24,
  0x81, 0x56, 0xff, 0x24, 0xff, 0x47, 0x03, 0x00, 0xff, 0x4f, 0x00, 0x00,
  0xe7, 0x58, 0x00, 0x00, 0xd9, 0x60, 0x00, 0x00, 0xcd, 0x64, 0x00, 0x00,
  0xc6, 0x66, 0x01, 0x00, 0xc1, 0x66, 0x04, 0x00, 0xbb, 0x66, 0x0e, 0x00,
  0xb4, 0x69, 0x20, 0x00, 0xae, 0x69, 0x31, 0x02, 0xa8, 0x68, 0x3f, 0x05,
  0xa3, 0x66, 0x4a, 0x0a, 0x9f, 0x65, 0x54, 0x0f, 0x9a, 0x63, 0x5d, 0x14,
  0x97, 0x61, 0x65, 0x18, 0x93, 0x60, 0x6d, 0x1c, 0x90, 0x5e, 0x75, 0x1f,
  0x8e, 0x5d, 0x7d, 0x22, 0x8b, 0x5c, 0x86, 0x25, 0x88, 0x5b, 0x90, 0x28,
  0x85, 0x5a, 0x9a, 0x2a, 0x83, 0x59, 0xa6, 0x2c, 0x80, 0x59, 0xb4, 0x2d,
  0x7f, 0x59, 0xc7, 0x2e, 0x7d, 0x59, 0xe6, 0x2d, 0x7c, 0x5a, 0xfa, 0x2c,
  0x7b, 0x5a, 0xff, 0x2a, 0x7b, 0x5b, 0xff, 0x28, 0x7b, 0x5b, 0xff, 0x27,
  0x7b, 0x5a, 0xff, 0x26, 0x7a, 0x5a, 0xff, 0x25, 0x7a, 0x5a, 0xff, 0x25,
  0x7a, 0x5a, 0xff, 0x25, 0xff, 0x49, 0x00, 0x00, 0xfb, 0x52, 0x00, 0x00,
  0xe3, 0x5c, 0x00, 0x00, 0xd2, 0x63, 0x00, 0x00, 0xc7, 0x68, 0x00, 0x00,
  0xc0, 0x6b, 0x00, 0x00, 0xba, 0x6b, 0x02, 0x00, 0xb5, 0x6b, 0x0d, 0x00,
  0xae, 0x6d, 0x1d, 0x00, 0xa8, 0x6e, 0x2e, 0x01, 0xa3, 0x6d, 0x3c, 0x05,
  0x9d, 0x6b, 0x48, 0x0a, 0x99, 0x6a, 0x51, 0x0f, 0x94, 0x68, 0x5a, 0x14,
  0x90, 0x66, 0x62, 0x18, 0x8d, 0x65, 0x6a, 0x1c, 0x8a, 0x63, 0x72, 0x20,
  0x87, 0x62, 0x7a, 0x23, 0x84, 0x61, 0x83, 0x26, 0x81, 0x60, 0x8c, 0x29,
  0x7e, 0x5f, 0x97, 0x2b, 0x7b, 0x5e, 0xa3, 0x2d, 0x79, 0x5e, 0xb1, 0x2f,
  0x77, 0x5d, 0xc4, 0x2f, 0x75, 0x5e, 0xe2, 0x2f, 0x75, 0x5e, 0xf9, 0x2d,
  0x75, 0x5f, 0xff, 0x2b, 0x75, 0x5f, 0xff, 0x29, 0x75, 0x5f, 0xff, 0x28,
  0x75, 0x5e, 0xff, 0x26, 0x75, 0x5e, 0xff, 0x26, 0x75, 0x5e, 0xff, 0x26,
  0x75, 0x5e, 0xff, 0x26, 0xff, 0x4b, 0x00, 0x00, 0xf0, 0x55, 0x00, 0x00,
  0xde, 0x5f, 0x00, 0x00, 0xcd, 0x67, 0x00, 0x00, 0xc3, 0x6c, 0x00, 0x00,
  0xbb, 0x6f, 0x00, 0x00, 0xb5, 0x70, 0x00, 0x00, 0xaf, 0x6f, 0x0a, 0x00,
  0xa8, 0x71, 0x1a, 0x00, 0xa3, 0x72, 0x2b, 0x01, 0x9d, 0x72, 0x39, 0x04,
  0x98, 0x70, 0x45, 0x09, 0x93, 0x6e, 0x4f, 0x0e, 0x8f, 0x6d, 0x58, 0x14,
  0x8b, 0x6b, 0x60, 0x18, 0x87, 0x69, 0x67, 0x1c, 0x84, 0x68, 0x6f, 0x20,
  0x81, 0x67, 0x77, 0x23, 0x7d, 0x66, 0x80, 0x26, 0x7a, 0x64, 0x8a, 0x29,
  0x77, 0x63, 0x94, 0x2c, 0x75, 0x63, 0xa1, 0x2e, 0x72, 0x62, 0xaf, 0x2f,
  0x70, 0x62, 0xc1, 0x30, 0x6f, 0x62, 0xdf, 0x30, 0x6e, 0x63, 0xf7, 0x2e,
  0x6f, 0x63, 0xff, 0x2c, 0x6f, 0x63, 0xff, 0x2a, 0x6f, 0x63, 0xff, 0x28,
  0x6f, 0x62, 0xff, 0x27, 0x6f, 0x62, 0xff, 0x27, 0x6f, 0x62, 0xff, 0x27,
  0x6f, 0x62, 0xff, 0x27, 0xff, 0x4d, 0x00, 0x00, 0xeb, 0x58, 0x00, 0x00,
  0xd9, 0x63, 0x00, 0x00, 0xc9, 0x6a, 0x00, 0x00, 0xbf, 0x70, 0x00, 0x00,
  0xb7, 0x73, 0x00, 0x00, 0xb0, 0x74, 0x00, 0x00, 0xa9, 0x74, 0x07, 0x00,
  0xa3, 0x76, 0x17, 0x00, 0x9e, 0x77, 0x28, 0x01, 0x98, 0x76, 0x37, 0x04,
  0x93, 0x75, 0x42, 0x08, 0x8e, 0x73, 0x4c, 0x0e, 0x89, 0x71, 0x55, 0x13,
  0x85, 0x70, 0x5d, 0x18, 0x81, 0x6e, 0x65, 0x1c, 0x7e, 0x6d, 0x6c, 0x1f,
  0x7b, 0x6c, 0x74, 0x23, 0x78, 0x6a, 0x7d, 0x26, 0x74, 0x69, 0x87, 0x29,
  0x71, 0x68, 0x92, 0x2c, 0x6e, 0x67, 0x9e, 0x2e, 0x6c, 0x67, 0xac, 0x30,
  0x6a, 0x67, 0xbe, 0x31, 0x69, 0x67, 0xdc, 0x30, 0x69, 0x67, 0xf5, 0x2e,
  0x69, 0x67, 0xff, 0x2c, 0x69, 0x67, 0xff, 0x2a, 0x6a, 0x67, 0xff, 0x29,
  0x6a, 0x66, 0xff, 0x28, 0x6a, 0x66, 0xff, 0x27, 0x6a, 0x66, 0xff, 0x27,
  0x6a, 0x66, 0xff, 0x27, 0xff, 0x50, 0x00, 0x00, 0xe7, 0x5b, 0x00, 0x00,
  0xd3, 0x66, 0x00, 0x00, 0xc5, 0x6e, 0x00, 0x00, 0xbb, 0x73, 0x00, 0x00,
  0xb3, 0x77, 0x00, 0x00, 0xab, 0x79, 0x00, 0x00, 0xa4, 0x78, 0x03, 0x00,
  0x9d, 0x7a, 0x14, 0x00, 0x98, 0x7b, 0x25, 0x01, 0x93, 0x7b, 0x34, 0x03,
  0x8e, 0x7a, 0x40, 0x07, 0x89, 0x78, 0x4a, 0x0d, 0x84, 0x76, 0x53, 0x12,
  0x80, 0x75, 0x5b, 0x17, 0x7c, 0x73, 0x62, 0x1b, 0x78, 0x72, 0x6a, 0x1f,
  0x75, 0x71, 0x72, 0x22, 0x72, 0x6f, 0x7b, 0x26, 0x6f, 0x6e, 0x85, 0x29,
  0x6c, 0x6d, 0x90, 0x2c, 0x69, 0x6c, 0x9c, 0x2e, 0x66, 0x6c, 0xaa, 0x30,
  0x64, 0x6c, 0xbc, 0x31, 0x63, 0x6c, 0xd9, 0x30, 0x63, 0x6c, 0xf4, 0x2f,
  0x63, 0x6c, 0xff, 0x2d, 0x64, 0x6c, 0xff, 0x2b, 0x64, 0x6b, 0xff, 0x29,
  0x65, 0x6a, 0xff, 0x28, 0x65, 0x6a, 0xff, 0x28, 0x65, 0x6a, 0xff, 0x28,
  0x65, 0x6a, 0xff, 0x28, 0xfd, 0x53, 0x00, 0x00, 0xe3, 0x5f, 0x00, 0x00,
  0xce, 0x69, 0x00, 0x00, 0xc1, 0x71, 0x00, 0x00, 0xb7, 0x77, 0x00, 0x00,
  0xaf, 0x7b, 0x00, 0x00, 0xa7, 0x7d, 0x00, 0x00, 0x9e, 0x7d, 0x00, 0x00,
  0x98, 0x7e, 0x11, 0x00, 0x93, 0x80, 0x22, 0x00, 0x8e, 0x80, 0x31, 0x02,
  0x89, 0x7f, 0x3e, 0x06, 0x84, 0x7d, 0x48, 0x0c, 0x7f, 0x7c, 0x51, 0x11,
  0x7b, 0x7a, 0x59, 0x16, 0x77, 0x79, 0x60, 0x1a, 0x73, 0x77, 0x68, 0x1e,
  0x6f, 0x76, 0x70, 0x21, 0x6c, 0x75, 0x78, 0x25, 0x69, 0x74, 0x82, 0x28,
  0x66, 0x73, 0x8e, 0x2b, 0x63, 0x72, 0x9a, 0x2e, 0x60, 0x71, 0xa8, 0x2f,
  0x5e, 0x71, 0xba, 0x30, 0x5d, 0x71, 0xd4, 0x30, 0x5d, 0x71, 0xf2, 0x2e,
  0x5e, 0x71, 0xff, 0x2c, 0x5e, 0x70, 0xff, 0x2b, 0x5f, 0x70, 0xff, 0x29,
  0x60, 0x6f, 0xff, 0x28, 0x60, 0x6e, 0xff, 0x28, 0x60, 0x6e, 0xff, 0x28,
  0x60, 0x6e, 0xff, 0x28, 0xf1, 0x55, 0x00, 0x00, 0xde, 0x62, 0x00, 0x00,
  0xca, 0x6d, 0x00, 0x00, 0xbd, 0x75, 0x00, 0x00, 0xb3, 0x7b, 0x00, 0x00,
  0xab, 0x80, 0x00, 0x00, 0xa2, 0x82, 0x00, 0x00, 0x98, 0x81, 0x00, 0x00,
  0x91, 0x83, 0x0f, 0x00, 0x8d, 0x85, 0x1f, 0x00, 0x88, 0x85, 0x2e, 0x02,
  0x83, 0x84, 0x3b, 0x05, 0x7e, 0x83, 0x45, 0x0a, 0x7a, 0x81, 0x4e, 0x0f,
  0x75, 0x80, 0x56, 0x14, 0x71, 0x7f, 0x5e, 0x18, 0x6e, 0x7d, 0x66, 0x1c,
  0x6a, 0x7c, 0x6d, 0x20, 0x67, 0x7b, 0x76, 0x23, 0x63, 0x7a, 0x80, 0x27,
  0x60, 0x79, 0x8b, 0x2a, 0x5d, 0x78, 0x98, 0x2c, 0x5a, 0x77, 0xa6, 0x2e,
  0x58, 0x77, 0xb8, 0x2f, 0x57, 0x77, 0xd1, 0x2f, 0x57, 0x77, 0xf1, 0x2e,
  0x58, 0x76, 0xff, 0x2c, 0x58, 0x76, 0xff, 0x2a, 0x59, 0x75, 0xff, 0x29,
  0x5a, 0x74, 0xff, 0x28, 0x5a, 0x74, 0xff, 0x27, 0x5a, 0x74, 0xff, 0x27,
  0x5a, 0x74, 0xff, 0x27, 0xed, 0x59, 0x00, 0x00, 0xd7, 0x66, 0x00, 0x00,
  0xc5, 0x71, 0x00, 0x00, 0xb9, 0x7a, 0x00, 0x00, 0xaf, 0x80, 0x00, 0x00,
  0xa6, 0x84, 0x00, 0x00, 0x9d, 0x86, 0x00, 0x00, 0x91, 0x87, 0x00, 0x00,
  0x8a, 0x89, 0x0c, 0x00, 0x86, 0x8a, 0x1b, 0x00, 0x82, 0x8b, 0x2b, 0x01,
  0x7d, 0x8a, 0x38, 0x04, 0x78, 0x89, 0x42, 0x08, 0x74, 0x88, 0x4c, 0x0d,
  0x6f, 0x87, 0x54, 0x12, 0x6c, 0x85, 0x5b, 0x16, 0x68, 0x84, 0x63, 0x1a,
  0x64, 0x83, 0x6b, 0x1e, 0x61, 0x82, 0x74, 0x21, 0x5d, 0x81, 0x7d, 0x24,
  0x5a, 0x80, 0x89, 0x28, 0x57, 0x7f, 0x96, 0x2a, 0x55, 0x7e, 0xa4, 0x2c,
  0x52, 0x7e, 0xb6, 0x2d, 0x51, 0x7e, 0xce, 0x2d, 0x51, 0x7d, 0xef, 0x2c,
  0x52, 0x7d, 0xff, 0x2b, 0x52, 0x7c, 0xff, 0x29, 0x53, 0x7b, 0xff, 0x28,
  0x54, 0x7a, 0xff, 0x27, 0x54, 0x7a, 0xff, 0x27, 0x54, 0x7a, 0xff, 0x27,
  0x54, 0x7a, 0xff, 0x27, 0xe8, 0x5e, 0x00, 0x00, 0xd0, 0x6b, 0x00, 0x00,
  0xc0, 0x76, 0x00, 0x00, 0xb4, 0x7e, 0x00, 0x00, 0xab, 0x85, 0x00, 0x00,
  0xa1, 0x89, 0x00, 0x00, 0x97, 0x8b, 0x00, 0x00, 0x89, 0x8d, 0x00, 0x00,
  0x83, 0x8f, 0x08, 0x00, 0x7e, 0x90, 0x17, 0x00, 0x7b, 0x91, 0x27, 0x01,
  0x76, 0x91, 0x34, 0x03, 0x72, 0x90, 0x3f, 0x06, 0x6d, 0x8f, 0x49, 0x0b,
  0x69, 0x8e, 0x51, 0x0f, 0x65, 0x8d, 0x59, 0x13, 0x62, 0x8c, 0x60, 0x17,
  0x5e, 0x8b, 0x68, 0x1b, 0x5b, 0x8a, 0x71, 0x1e, 0x57, 0x89, 0x7b, 0x21,
  0x54, 0x88, 0x86, 0x24, 0x51, 0x87, 0x94, 0x27, 0x4f, 0x86, 0xa2, 0x29,
  0x4d, 0x86, 0xb4, 0x2a, 0x4b, 0x86, 0xcc, 0x2a, 0x4b, 0x85, 0xee, 0x29,
  0x4c, 0x84, 0xff, 0x29, 0x4c, 0x83, 0xff, 0x28, 0x4c, 0x83, 0xff, 0x27,
  0x4d, 0x81, 0xff, 0x26, 0x4e, 0x81, 0xff, 0x26, 0x4e, 0x81, 0xff, 0x26,
  0x4e, 0x81, 0xff, 0x26, 0xe1, 0x63, 0x00, 0x00, 0xc9, 0x70, 0x00, 0x00,
  0xbb, 0x7b, 0x00, 0x00, 0xb0, 0x84, 0x00, 0x00, 0xa6, 0x8a, 0x00, 0x00,
  0x9b, 0x8e, 0x00, 0x00, 0x91, 0x91, 0x00, 0x00, 0x84, 0x93, 0x00, 0x00,
  0x7a, 0x95, 0x02, 0x00, 0x75, 0x97, 0x12, 0x00, 0x72, 0x98, 0x22, 0x00,
  0x6f, 0x98, 0x30, 0x02, 0x6a, 0x97, 0x3b, 0x04, 0x66, 0x97, 0x45, 0x08,
  0x62, 0x96, 0x4e, 0x0c, 0x5f, 0x95, 0x56, 0x0f, 0x5b, 0x94, 0x5d, 0x13,
  0x58, 0x93, 0x65, 0x17, 0x55, 0x93, 0x6e, 0x1a, 0x51, 0x92, 0x78, 0x1d,
  0x4e, 0x91, 0x84, 0x20, 0x4b, 0x90, 0x91, 0x23, 0x49, 0x90, 0xa1, 0x24,
  0x47, 0x90, 0xb2, 0x26, 0x45, 0x90, 0xca, 0x26, 0x45, 0x8f, 0xed, 0x25,
  0x45, 0x8d, 0xff, 0x25, 0x45, 0x8c, 0xff, 0x25, 0x46, 0x8b, 0xff, 0x24,
  0x46, 0x8a, 0xff, 0x24, 0x46, 0x8a, 0xff, 0x24, 0x46, 0x8a, 0xff, 0x24,
  0x46, 0x8a, 0xff, 0x24, 0xd8, 0x69, 0x00, 0x00, 0xc3, 0x76, 0x00, 0x00,
  0xb5, 0x81, 0x00, 0x00, 0xab, 0x8a, 0x00, 0x00, 0x9f, 0x8f, 0x00, 0x00,
  0x95, 0x93, 0x00, 0x00, 0x8a, 0x96, 0x00, 0x00, 0x7e, 0x9a, 0x00, 0x00,
  0x70, 0x9d, 0x00, 0x00, 0x6b, 0x9f, 0x0e, 0x00, 0x68, 0x9f, 0x1c, 0x00,
  0x66, 0xa0, 0x2a, 0x01, 0x62, 0xa0, 0x37, 0x02, 0x5f, 0x9f, 0x41, 0x05,
  0x5b, 0x9f, 0x4a, 0x08, 0x58, 0x9e, 0x52, 0x0b, 0x54, 0x9e, 0x5a, 0x0e,
  0x51, 0x9d, 0x62, 0x12, 0x4e, 0x9c, 0x6b, 0x15, 0x4b, 0x9c, 0x75, 0x18,
  0x48, 0x9b, 0x81, 0x1a, 0x45, 0x9b, 0x8f, 0x1d, 0x42, 0x9a, 0x9f, 0x1f,
  0x40, 0x9a, 0xb0, 0x20, 0x3f, 0x9a, 0xc8, 0x20, 0x3f, 0x99, 0xeb, 0x1f,
  0x3f, 0x98, 0xff, 0x20, 0x3e, 0x96, 0xff, 0x21, 0x3e, 0x95, 0xff, 0x21,
  0x3f, 0x94, 0xff, 0x21, 0x3f, 0x94, 0xff, 0x21, 0x3f, 0x94, 0xff, 0x21,
  0x3f, 0x94, 0xff, 0x21, 0xcd, 0x70, 0x00, 0x00, 0xbc, 0x7d, 0x00, 0x00,
  0xb0, 0x88, 0x00, 0x00, 0xa4, 0x8f, 0x00, 0x00, 0x99, 0x94, 0x00, 0x00,
  0x8e, 0x98, 0x00, 0x00, 0x83, 0x9d, 0x00, 0x00, 0x77, 0xa0, 0x00, 0x00,
  0x69, 0xa4, 0x00, 0x00, 0x60, 0xa7, 0x08, 0x00, 0x5d, 0xa8, 0x14, 0x00,
  0x5b, 0xa9, 0x24, 0x00, 0x59, 0xa9, 0x31, 0x01, 0x56, 0xa9, 0x3c, 0x02,
  0x53, 0xa9, 0x45, 0x04, 0x50, 0xa8, 0x4e, 0x06, 0x4d, 0xa8, 0x57, 0x09,
  0x4a, 0xa8, 0x5f, 0x0c, 0x47, 0xa7, 0x68, 0x0e, 0x44, 0xa7, 0x73, 0x11,
  0x41, 0xa6, 0x7f, 0x14, 0x3e, 0xa6, 0x8d, 0x16, 0x3c, 0xa6, 0x9d, 0x17,
  0x3a, 0xa6, 0xaf, 0x18, 0x39, 0xa6, 0xc7, 0x18, 0x39, 0xa5, 0xea, 0x18,
  0x38, 0xa3, 0xff, 0x1a, 0x37, 0xa1, 0xff, 0x1b, 0x37, 0xa0, 0xff, 0x1c,
  0x37, 0x9f, 0xff, 0x1c, 0x37, 0x9f, 0xff, 0x1c, 0x37, 0x9f, 0xff, 0x1c,
  0x37, 0x9f, 0xff, 0x1c, 0xc4, 0x78, 0x00, 0x00, 0xb5, 0x85, 0x00, 0x00,
  0xa9, 0x8f, 0x00, 0x00, 0x9d, 0x95, 0x00, 0x00, 0x92, 0x9a, 0x00, 0x00,
  0x86, 0x9f, 0x00, 0x00, 0x7a, 0xa3, 0x00, 0x00, 0x6e, 0xa8, 0x00, 0x00,
  0x62, 0xac, 0x00, 0x00, 0x55, 0xb0, 0x00, 0x00, 0x50, 0xb2, 0x0e, 0x00,
  0x4e, 0xb2, 0x1b, 0x00, 0x4d, 0xb3, 0x28, 0x00, 0x4b, 0xb3, 0x35, 0x00,
  0x49, 0xb3, 0x3f, 0x01, 0x46, 0xb3, 0x49, 0x02, 0x44, 0xb3, 0x52, 0x04,
  0x41, 0xb3, 0x5b, 0x06, 0x3f, 0xb3, 0x64, 0x08, 0x3c, 0xb3, 0x6f, 0x0a,
  0x3a, 0xb3, 0x7b, 0x0c, 0x37, 0xb3, 0x8a, 0x0e, 0x35, 0xb2, 0x9a, 0x0f,
  0x33, 0xb3, 0xad, 0x10, 0x32, 0xb3, 0xc5, 0x10, 0x32, 0xb2, 0xe9, 0x10,
  0x31, 0xb0, 0xfe, 0x12, 0x30, 0xae, 0xff, 0x14, 0x2f, 0xad, 0xff, 0x15,
  0x2f, 0xac, 0xff, 0x16, 0x2f, 0xac, 0xff, 0x16, 0x2f, 0xac, 0xff, 0x16,
  0x2f, 0xac, 0xff, 0x16, 0xbb, 0x81, 0x00, 0x00, 0xae, 0x8e, 0x00, 0x00,
  0xa1, 0x95, 0x00, 0x00, 0x96, 0x9a, 0x00, 0x00, 0x89, 0xa0, 0x00, 0x00,
  0x7d, 0xa6, 0x00, 0x00, 0x71, 0xab, 0x00, 0x00, 0x65, 0xaf, 0x00, 0x00,
  0x59, 0xb4, 0x00, 0x00, 0x4e, 0xb7, 0x00, 0x00, 0x43, 0xbc, 0x05, 0x00,
  0x40, 0xbd, 0x11, 0x00, 0x3f, 0xbd, 0x1e, 0x00, 0x3e, 0xbe, 0x2b, 0x00,
  0x3c, 0xbe, 0x36, 0x00, 0x3b, 0xbf, 0x41, 0x00, 0x39, 0xbf, 0x4b, 0x01,
  0x37, 0xbf, 0x54, 0x02, 0x35, 0xc0, 0x5f, 0x02, 0x33, 0xc0, 0x6a, 0x04,
  0x31, 0xc0, 0x77, 0x05, 0x2f, 0xc0, 0x86, 0x06, 0x2d, 0xc0, 0x97, 0x07,
  0x2b, 0xc0, 0xaa, 0x08, 0x2a, 0xc1, 0xc2, 0x08, 0x2a, 0xc0, 0xe7, 0x07,
  0x29, 0xbd, 0xfd, 0x0a, 0x28, 0xbc, 0xff, 0x0c, 0x27, 0xba, 0xff, 0x0d,
  0x27, 0xb9, 0xff, 0x0e, 0x27, 0xb9, 0xff, 0x0e, 0x27, 0xb9, 0xff, 0x0e,
  0x27, 0xb9, 0xff, 0x0e, 0xb2, 0x8c, 0x00, 0x00, 0xa5, 0x94, 0x00, 0x00,
  0x99, 0x9a, 0x00, 0x00, 0x8d, 0xa1, 0x00, 0x00, 0x7f, 0xa7, 0x00, 0x00,
  0x72, 0xad, 0x00, 0x00, 0x66, 0xb3, 0x00, 0x00, 0x5a, 0xb8, 0x00, 0x00,
  0x4f, 0xbb, 0x00, 0x00, 0x44, 0xbf, 0x00, 0x00, 0x3a, 0xc4, 0x02, 0x00,
  0x30, 0xc9, 0x08, 0x00, 0x2e, 0xca, 0x11, 0x00, 0x2d, 0xca, 0x1d, 0x00,
  0x2c, 0xcb, 0x29, 0x00, 0x2b, 0xcb, 0x35, 0x00, 0x2b, 0xcc, 0x40, 0x00,
  0x2a, 0xcd, 0x4a, 0x00, 0x28, 0xcd, 0x56, 0x00, 0x27, 0xce, 0x61, 0x00,
  0x26, 0xce, 0x6f, 0x01, 0x24, 0xce, 0x7f, 0x01, 0x23, 0xcf, 0x91, 0x02,
  0x21, 0xcf, 0xa5, 0x02, 0x20, 0xd0, 0xbd, 0x02, 0x20, 0xcf, 0xe4, 0x02,
  0x1f, 0xcd, 0xfa, 0x03, 0x1e, 0xcb, 0xff, 0x04, 0x1e, 0xca, 0xff, 0x05,
  0x1d, 0xc9, 0xff, 0x06, 0x1d, 0xc9, 0xff, 0x06, 0x1d, 0xc9, 0xff, 0x06,
  0x1d, 0xc9, 0xff, 0x06, 0xa8, 0x94, 0x00, 0x00, 0x9c, 0x9a, 0x00, 0x00,
  0x90, 0xa1, 0x00, 0x00, 0x82, 0xa8, 0x00, 0x00, 0x74, 0xaf, 0x00, 0x00,
  0x67, 0xb6, 0x00, 0x00, 0x5b, 0xbc, 0x00, 0x00, 0x4e, 0xc0, 0x00, 0x00,
  0x43, 0xc3, 0x00, 0x00, 0x39, 0xc7, 0x00, 0x00, 0x2f, 0xcc, 0x00, 0x00,
  0x27, 0xd0, 0x04, 0x00, 0x1f, 0xd6, 0x0a, 0x00, 0x1b, 0xda, 0x10, 0x00,
  0x1b, 0xdb, 0x1a, 0x00, 0x1a, 0xdb, 0x26, 0x00, 0x1a, 0xdc, 0x31, 0x00,
  0x19, 0xdd, 0x3c, 0x00, 0x18, 0xdd, 0x48, 0x00, 0x18, 0xde, 0x55, 0x00,
  0x17, 0xdf, 0x62, 0x00, 0x16, 0xe0, 0x72, 0x00, 0x15, 0xe0, 0x85, 0x00,
  0x14, 0xe1, 0x9a, 0x00, 0x13, 0xe2, 0xb1, 0x00, 0x12, 0xe3, 0xcf, 0x00,
  0x12, 0xe0, 0xf4, 0x00, 0x12, 0xde, 0xff, 0x01, 0x11, 0xdd, 0xff, 0x01,
  0x11, 0xdb, 0xff, 0x02, 0x11, 0xdb, 0xff, 0x02, 0x11, 0xdb, 0xff, 0x02,
  0x11, 0xdb, 0xff, 0x02, 0x9e, 0x9a, 0x00, 0x00, 0x92, 0xa1, 0x00, 0x00,
  0x84, 0xa9, 0x00, 0x00, 0x76, 0xb1, 0x00, 0x00, 0x68, 0xb8, 0x00, 0x00,
  0x5b, 0xbf, 0x00, 0x00, 0x4e, 0xc4, 0x00, 0x00, 0x42, 0xc8, 0x00, 0x00,
  0x37, 0xcc, 0x00, 0x00, 0x2d, 0xd0, 0x00, 0x00, 0x24, 0xd5, 0x00, 0x00,
  0x1c, 0xdb, 0x00, 0x00, 0x15, 0xdf, 0x05, 0x00, 0x14, 0xe9, 0x0e, 0x00,
  0x12, 0xea, 0x14, 0x00, 0x11, 0xeb, 0x1d, 0x00, 0x10, 0xeb, 0x26, 0x00,
  0x0e, 0xec, 0x30, 0x00, 0x0e, 0xed, 0x3a, 0x00, 0x0d, 0xee, 0x46, 0x00,
  0x0b, 0xee, 0x53, 0x00, 0x0a, 0xef, 0x62, 0x00, 0x09, 0xf0, 0x74, 0x00,
  0x08, 0xf1, 0x89, 0x00, 0x07, 0xf2, 0xa0, 0x00, 0x05, 0xf2, 0xba, 0x00,
  0x04, 0xf1, 0xe4, 0x00, 0x02, 0xf1, 0xfd, 0x00, 0x02, 0xef, 0xff, 0x00,
  0x03, 0xed, 0xff, 0x00, 0x03, 0xed, 0xff, 0x00, 0x03, 0xed, 0xff, 0x00,
  0x03, 0xed, 0xff, 0x00, 0x95, 0xa1, 0x00, 0x00, 0x86, 0xa9, 0x00, 0x00,
  0x78, 0xb2, 0x00, 0x00, 0x69, 0xba, 0x00, 0x00, 0x5b, 0xc2, 0x00, 0x00,
  0x4d, 0xc8, 0x00, 0x00, 0x40, 0xcc, 0x00, 0x00, 0x34, 0xd1, 0x00, 0x00,
  0x2a, 0xd6, 0x00, 0x00, 0x21, 0xdb, 0x00, 0x00, 0x19, 0xe0, 0x00, 0x00,
  0x12, 0xe4, 0x00, 0x00, 0x0f, 0xf0, 0x01, 0x00, 0x0d, 0xf9, 0x0a, 0x00,
  0x0b, 0xfa, 0x0f, 0x00, 0x09, 0xfb, 0x15, 0x00, 0x07, 0xfb, 0x1c, 0x00,
  0x04, 0xfc, 0x24, 0x00, 0x01, 0xfc, 0x2c, 0x00, 0x00, 0xfc, 0x37, 0x00,
  0x00, 0xfc, 0x42, 0x00, 0x00, 0xfc, 0x50, 0x00, 0x00, 0xfc, 0x61, 0x00,
  0x00, 0xfd, 0x75, 0x00, 0x00, 0xfc, 0x8c, 0x00, 0x00, 0xfc, 0xa4, 0x00,
  0x00, 0xfc, 0xc1, 0x00, 0x00, 0xfc, 0xeb, 0x00, 0x00, 0xfc, 0xff, 0x00,
  0x00, 0xfd, 0xff, 0x00, 0x00, 0xfd, 0xff, 0x00, 0x00, 0xfd, 0xff, 0x00,
  0x00, 0xfd, 0xff, 0x00, 0x89, 0xa9, 0x00, 0x00, 0x79, 0xb2, 0x00, 0x00,
  0x6a, 0xbb, 0x00, 0x00, 0x5c, 0xc4, 0x00, 0x00, 0x4e, 0xcc, 0x00, 0x00,
  0x3f, 0xd1, 0x00, 0x00, 0x32, 0xd7, 0x00, 0x00, 0x27, 0xdd, 0x00, 0x00,
  0x1d, 0xe1, 0x00, 0x00, 0x15, 0xe5, 0x00, 0x00, 0x0e, 0xe8, 0x00, 0x00,
  0x0a, 0xf1, 0x00, 0x00, 0x08, 0xfd, 0x00, 0x00, 0x05, 0xff, 0x03, 0x00,
  0x01, 0xff, 0x09, 0x00, 0x00, 0xff, 0x0e, 0x00, 0x00, 0xff, 0x12, 0x00,
  0x00, 0xff, 0x17, 0x00, 0x00, 0xff, 0x1f, 0x00, 0x00, 0xff, 0x27, 0x00,
  0x00, 0xff, 0x31, 0x00, 0x00, 0xff, 0x3e, 0x00, 0x00, 0xff, 0x4d, 0x00,
  0x00, 0xff, 0x5f, 0x00, 0x00, 0xff, 0x75, 0x00, 0x00, 0xff, 0x8d, 0x00,
  0x00, 0xff, 0xa6, 0x00, 0x00, 0xff, 0xc2, 0x00, 0x00, 0xff, 0xe7, 0x00,
  0x00, 0xff, 0xfc, 0x00, 0x00, 0xff, 0xff, 0x00, 0x00, 0xff, 0xff, 0x00,
  0x00, 0xff, 0xff, 0x00, 0x7c, 0xb3, 0x00, 0x00, 0x6c, 0xbc, 0x00, 0x00,
  0x5d, 0xc6, 0x00, 0x00, 0x4e, 0xcf, 0x00, 0x00, 0x3f, 0xd6, 0x00, 0x00,
  0x31, 0xdd, 0x00, 0x00, 0x25, 0xe2, 0x00, 0x00, 0x1a, 0xe6, 0x00, 0x00,
  0x11, 0xea, 0x00, 0x00, 0x0c, 0xee, 0x00, 0x00, 0x05, 0xf2, 0x00, 0x00,
  0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00,
  0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x05, 0x00, 0x00, 0xff, 0x0a, 0x00,
  0x00, 0xff, 0x0e, 0x00, 0x00, 0xff, 0x12, 0x00, 0x00, 0xff, 0x18, 0x00,
  0x00, 0xff, 0x21, 0x00, 0x00, 0xff, 0x2b, 0x00, 0x00, 0xff, 0x39, 0x00,
  0x00, 0xff, 0x4a, 0x00, 0x00, 0xff, 0x5d, 0x00, 0x00, 0xff, 0x73, 0x00,
  0x00, 0xff, 0x8c, 0x00, 0x00, 0xff, 0xa4, 0x00, 0x00, 0xff, 0xb9, 0x00,
  0x00, 0xff, 0xd4, 0x00, 0x00, 0xff, 0xde, 0x00, 0x00, 0xff, 0xde, 0x00,
  0x00, 0xff, 0xde, 0x00, 0xff, 0x18, 0x2c, 0x00, 0xff, 0x19, 0x29, 0x00,
  0xff, 0x19, 0x28, 0x00, 0xff, 0x15, 0x2b, 0x00, 0xff, 0x10, 0x30, 0x00,
  0xff, 0x0b, 0x38, 0x01, 0xff, 0x03, 0x44, 0x01, 0xff, 0x00, 0x51, 0x01,
  0xff, 0x00, 0x5e, 0x01, 0xff, 0x00, 0x6c, 0x01, 0xff, 0x00, 0x78, 0x01,
  0xff, 0x00, 0x82, 0x01, 0xff, 0x00, 0x8c, 0x01, 0xff, 0x00, 0x94, 0x01,
  0xff, 0x00, 0x9c, 0x00, 0xff, 0x00, 0xa2, 0x00, 0xff, 0x00, 0xa8, 0x00,
  0xff, 0x00, 0xaf, 0x00, 0xff, 0x00, 0xb6, 0x00, 0xff, 0x00, 0xbe, 0x00,
  0xff, 0x00, 0xc8, 0x00, 0xff, 0x00, 0xd7, 0x00, 0xff, 0x00, 0xe7, 0x00,
  0xff, 0x00, 0xf3, 0x00, 0xff, 0x00, 0xfd, 0x00, 0xff, 0x00, 0xff, 0x00,
  0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00,
  0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00,
  0xff, 0x00, 0xff, 0x00, 0xff, 0x1b, 0x29, 0x00, 0xff, 0x1d, 0x26, 0x00,
  0xff, 0x1c, 0x25, 0x00, 0xff, 0x19, 0x27, 0x00, 0xff, 0x13, 0x2c, 0x00,
  0xff, 0x0e, 0x34, 0x00, 0xff, 0x0b, 0x40, 0x01, 0xff, 0x08, 0x4e, 0x01,
  0xff, 0x05, 0x5b, 0x01, 0xff, 0x03, 0x68, 0x01, 0xff, 0x02, 0x74, 0x01,
  0xff, 0x02, 0x7f, 0x01, 0xff, 0x02, 0x88, 0x01, 0xff, 0x02, 0x91, 0x01,
  0xff, 0x02, 0x98, 0x01, 0xff, 0x02, 0x9f, 0x01, 0xff, 0x01, 0xa5, 0x00,
  0xff, 0x01, 0xac, 0x00, 0xff, 0x01, 0xb2, 0x00, 0xff, 0x01, 0xba, 0x00,
  0xff, 0x01, 0xc4, 0x00, 0xff, 0x01, 0xd1, 0x00, 0xff, 0x00, 0xe4, 0x00,
  0xff, 0x00, 0xf1, 0x00, 0xff, 0x00, 0xfc, 0x00, 0xfc, 0x01, 0xff, 0x00,
  0xfc, 0x02, 0xff, 0x00, 0xfc, 0x03, 0xff, 0x00, 0xfc, 0x04, 0xff, 0x01,
  0xfc, 0x05, 0xff, 0x01, 0xfc, 0x05, 0xff, 0x01, 0xfc, 0x05, 0xff, 0x01,
  0xfc, 0x05, 0xff, 0x01, 0xff, 0x1f, 0x26, 0x00, 0xff, 0x21, 0x22, 0x00,
  0xff, 0x20, 0x21, 0x00, 0xff, 0x1e, 0x23, 0x00, 0xff, 0x18, 0x27, 0x00,
  0xff, 0x13, 0x30, 0x00, 0xff, 0x11, 0x3c, 0x01, 0xff, 0x0e, 0x4a, 0x01,
  0xff, 0x0d, 0x57, 0x01, 0xff, 0x0b, 0x63, 0x01, 0xff, 0x0a, 0x6f, 0x01,
  0xff, 0x0a, 0x7a, 0x01, 0xff, 0x0a, 0x84, 0x01, 0xff, 0x0a, 0x8d, 0x01,
  0xff, 0x0a, 0x94, 0x01, 0xff, 0x0a, 0x9b, 0x01, 0xff, 0x0a, 0xa2, 0x01,
  0xff, 0x0a, 0xa8, 0x01, 0xff, 0x0a, 0xaf, 0x01, 0xff, 0x0a, 0xb7, 0x01,
  0xff, 0x0a, 0xc0, 0x00, 0xff, 0x0a, 0xcc, 0x00, 0xff, 0x0a, 0xe0, 0x00,
  0xfb, 0x0a, 0xef, 0x00, 0xf7, 0x0a, 0xfa, 0x00, 0xf5, 0x0b, 0xff, 0x01,
  0xf5, 0x0c, 0xff, 0x01, 0xf4, 0x0d, 0xff, 0x01, 0xf4, 0x0d, 0xff, 0x02,
  0xf4, 0x0d, 0xff, 0x02, 0xf4, 0x0d, 0xff, 0x02, 0xf4, 0x0d, 0xff, 0x02,
  0xf4, 0x0d, 0xff, 0x02, 0xff, 0x22, 0x22, 0x00, 0xff, 0x24, 0x1d, 0x00,
  0xff, 0x24, 0x1c, 0x00, 0xff, 0x22, 0x1d, 0x00, 0xff, 0x1e, 0x22, 0x00,
  0xff, 0x1c, 0x2c, 0x00, 0xff, 0x19, 0x38, 0x00, 0xff, 0x16, 0x45, 0x01,
  0xff, 0x13, 0x52, 0x01, 0xff, 0x12, 0x5e, 0x01, 0xff, 0x10, 0x6a, 0x01,
  0xff, 0x10, 0x75, 0x01, 0xff, 0x10, 0x7f, 0x01, 0xff, 0x10, 0x88, 0x01,
  0xff, 0x10, 0x90, 0x01, 0xff, 0x10, 0x97, 0x01, 0xff, 0x10, 0x9e, 0x01,
  0xff, 0x10, 0xa5, 0x01, 0xfd, 0x10, 0xac, 0x01, 0xfc, 0x10, 0xb3, 0x01,
  0xfa, 0x10, 0xbd, 0x01, 0xf9, 0x11, 0xc9, 0x01, 0xf5, 0x11, 0xdd, 0x01,
  0xf1, 0x11, 0xed, 0x01, 0xee, 0x11, 0xf9, 0x01, 0xec, 0x12, 0xff, 0x02,
  0xeb, 0x13, 0xff, 0x02, 0xea, 0x13, 0xff, 0x03, 0xe9, 0x13, 0xff, 0x03,
  0xe9, 0x13, 0xff, 0x03, 0xe9, 0x13, 0xff, 0x03, 0xe9, 0x13, 0xff, 0x03,
  0xe9, 0x13, 0xff, 0x03, 0xff, 0x26, 0x1d, 0x00, 0xff, 0x28, 0x18, 0x00,
  0xff, 0x28, 0x16, 0x00, 0xff, 0x26, 0x16, 0x00, 0xff, 0x26, 0x1d, 0x00,
  0xff, 0x26, 0x28, 0x00, 0xff, 0x23, 0x34, 0x00, 0xff, 0x20, 0x40, 0x00,
  0xff, 0x1d, 0x4d, 0x01, 0xff, 0x1b, 0x59, 0x01, 0xff, 0x19, 0x65, 0x01,
  0xfe, 0x19, 0x70, 0x01, 0xfc, 0x18, 0x7a, 0x01, 0xf9, 0x18, 0x83, 0x01,
  0xf7, 0x18, 0x8c, 0x01, 0xf6, 0x18, 0x93, 0x01, 0xf4, 0x18, 0x9a, 0x01,
  0xf3, 0x18, 0xa1, 0x01, 0xf1, 0x19, 0xa8, 0x01, 0xf0, 0x19, 0xb0, 0x02,
  0xee, 0x19, 0xba, 0x02, 0xed, 0x19, 0xc6, 0x02, 0xea, 0x1a, 0xd9, 0x02,
  0xe6, 0x1a, 0xeb, 0x01, 0xe2, 0x1b, 0xf9, 0x02, 0xe0, 0x1b, 0xff, 0x03,
  0xde, 0x1c, 0xff, 0x04, 0xdd, 0x1c, 0xff, 0x05, 0xdc, 0x1c, 0xff, 0x05,
  0xdc, 0x1c, 0xff, 0x05, 0xdb, 0x1c, 0xff, 0x05, 0xdb, 0x1c, 0xff, 0x05,
  0xdb, 0x1c, 0xff, 0x05, 0xff, 0x2a, 0x19, 0x00, 0xff, 0x2d, 0x13, 0x00,
  0xff, 0x2d, 0x11, 0x00, 0xff, 0x2d, 0x11, 0x00, 0xff, 0x2e, 0x19, 0x00,
  0xff, 0x2d, 0x22, 0x00, 0xff, 0x2c, 0x2e, 0x00, 0xff, 0x29, 0x3a, 0x00,
  0xff, 0x26, 0x47, 0x01, 0xfa, 0x24, 0x54, 0x01, 0xf6, 0x23, 0x60, 0x01,
  0xf2, 0x22, 0x6b, 0x01, 0xef, 0x22, 0x75, 0x02, 0xed, 0x22, 0x7e, 0x02,
  0xeb, 0x22, 0x87, 0x02, 0xe9, 0x22, 0x8f, 0x02, 0xe7, 0x22, 0x96, 0x02,
  0xe5, 0x22, 0x9e, 0x02, 0xe4, 0x22, 0xa5, 0x02, 0xe2, 0x22, 0xad, 0x02,
  0xe1, 0x23, 0xb7, 0x02, 0xdf, 0x23, 0xc3, 0x02, 0xdd, 0x23, 0xd6, 0x02,
  0xd8, 0x24, 0xea, 0x03, 0xd2, 0x24, 0xf9, 0x05, 0xcf, 0x25, 0xff, 0x06,
  0xcd, 0x25, 0xff, 0x07, 0xcb, 0x25, 0xff, 0x08, 0xca, 0x25, 0xff, 0x08,
  0xca, 0x24, 0xff, 0x08, 0xca, 0x24, 0xff, 0x08, 0xca, 0x24, 0xff, 0x08,
  0xca, 0x24, 0xff, 0x08, 0xff, 0x2e, 0x14, 0x00, 0xff, 0x31, 0x10, 0x00,
  0xff, 0x32, 0x0d, 0x00, 0xff, 0x34, 0x0e, 0x00, 0xff, 0x35, 0x14, 0x00,
  0xff, 0x35, 0x1c, 0x00, 0xff, 0x33, 0x27, 0x00, 0xfa, 0x31, 0x34, 0x00,
  0xf3, 0x2f, 0x41, 0x00, 0xee, 0x2d, 0x4e, 0x01, 0xe9, 0x2c, 0x5a, 0x01,
  0xe5, 0x2c, 0x65, 0x02, 0xe2, 0x2c, 0x70, 0x02, 0xdf, 0x2b, 0x79, 0x02,
  0xdd, 0x2b, 0x82, 0x03, 0xda, 0x2b, 0x8b, 0x03, 0xd8, 0x2b, 0x92, 0x04,
  0xd5, 0x2b, 0x9a, 0x04, 0xd3, 0x2b, 0xa2, 0x04, 0xd1, 0x2b, 0xaa, 0x05,
  0xcf, 0x2b, 0xb3, 0x05, 0xcd, 0x2b, 0xbf, 0x06, 0xcc, 0x2c, 0xcf, 0x06,
  0xc8, 0x2d, 0xe7, 0x07, 0xc4, 0x2d, 0xf7, 0x09, 0xc1, 0x2d, 0xff, 0x0a,
  0xbf, 0x2d, 0xff, 0x0b, 0xbd, 0x2d, 0xff, 0x0c, 0xbc, 0x2d, 0xff, 0x0c,
  0xbc, 0x2c, 0xff, 0x0c, 0xbb, 0x2c, 0xff, 0x0c, 0xbb, 0x2c, 0xff, 0x0c,
  0xbb, 0x2c, 0xff, 0x0c, 0xff, 0x31, 0x11, 0x00, 0xff, 0x35, 0x0c, 0x00,
  0xff, 0x36, 0x07, 0x00, 0xff, 0x3a, 0x0b, 0x00, 0xff, 0x3c, 0x10, 0x00,
  0xff, 0x3b, 0x15, 0x00, 0xf8, 0x39, 0x1f, 0x00, 0xef, 0x37, 0x2b, 0x00,
  0xe7, 0x36, 0x39, 0x00, 0xe1, 0x35, 0x47, 0x00, 0xdc, 0x35, 0x54, 0x01,
  0xd5, 0x35, 0x60, 0x02, 0xd1, 0x35, 0x6a, 0x03, 0xce, 0x34, 0x73, 0x04,
  0xcc, 0x34, 0x7c, 0x05, 0xca, 0x34, 0x85, 0x06, 0xc8, 0x34, 0x8d, 0x07,
  0xc6, 0x33, 0x94, 0x08, 0xc4, 0x33, 0x9c, 0x09, 0xc2, 0x33, 0xa5, 0x09,
  0xc1, 0x33, 0xae, 0x0a, 0xbf, 0x33, 0xb9, 0x0b, 0xbd, 0x33, 0xc8, 0x0b,
  0xbb, 0x34, 0xe1, 0x0b, 0xb7, 0x34, 0xf3, 0x0d, 0xb4, 0x34, 0xff, 0x0f,
  0xb1, 0x34, 0xff, 0x0f, 0xb0, 0x34, 0xff, 0x10, 0xaf, 0x34, 0xff, 0x10,
  0xae, 0x34, 0xff, 0x0f, 0xae, 0x34, 0xff, 0x0f, 0xae, 0x34, 0xff, 0x0f,
  0xae, 0x34, 0xff, 0x0f, 0xff, 0x35, 0x0e, 0x00, 0xff, 0x38, 0x07, 0x00,
  0xff, 0x3c, 0x02, 0x00, 0xff, 0x40, 0x06, 0x00, 0xff, 0x41, 0x0b, 0x00,
  0xfa, 0x41, 0x0f, 0x00, 0xed, 0x3f, 0x16, 0x00, 0xe3, 0x3c, 0x22, 0x00,
  0xda, 0x3d, 0x31, 0x00, 0xd2, 0x3e, 0x41, 0x00, 0xcc, 0x3e, 0x4f, 0x02,
  0xc8, 0x3e, 0x5a, 0x03, 0xc4, 0x3d, 0x64, 0x05, 0xc1, 0x3d, 0x6e, 0x07,
  0xbf, 0x3c, 0x76, 0x08, 0xbc, 0x3c, 0x7e, 0x0a, 0xba, 0x3b, 0x87, 0x0b,
  0xb8, 0x3b, 0x8f, 0x0c, 0xb7, 0x3b, 0x97, 0x0d, 0xb5, 0x3a, 0x9f, 0x0e,
  0xb3, 0x3a, 0xa9, 0x0f, 0xb1, 0x3a, 0xb4, 0x10, 0xaf, 0x3a, 0xc2, 0x11,
  0xae, 0x3a, 0xd9, 0x11, 0xaa, 0x3b, 0xef, 0x12, 0xa7, 0x3b, 0xff, 0x13,
  0xa5, 0x3b, 0xff, 0x14, 0xa4, 0x3b, 0xff, 0x13, 0xa3, 0x3b, 0xff, 0x13,
  0xa2, 0x3b, 0xff, 0x13, 0xa2, 0x3b, 0xff, 0x12, 0xa2, 0x3b, 0xff, 0x12,
  0xa2, 0x3b, 0xff, 0x12, 0xff, 0x38, 0x0a, 0x00, 0xff, 0x3c, 0x00, 0x00,
  0xff, 0x41, 0x00, 0x00, 0xf5, 0x45, 0x00, 0x00, 0xe6, 0x46, 0x02, 0x00,
  0xe1, 0x45, 0x07, 0x00, 0xe3, 0x42, 0x0d, 0x00, 0xd5, 0x43, 0x19, 0x00,
  0xcc, 0x45, 0x2c, 0x00, 0xc6, 0x47, 0x3c, 0x01, 0xc1, 0x47, 0x49, 0x02,
  0xbc, 0x46, 0x55, 0x04, 0xb9, 0x45, 0x5f, 0x06, 0xb5, 0x44, 0x68, 0x09,
  0xb3, 0x43, 0x71, 0x0b, 0xb0, 0x43, 0x79, 0x0d, 0xae, 0x42, 0x81, 0x0f,
  0xac, 0x42, 0x89, 0x10, 0xaa, 0x41, 0x91, 0x12, 0xa8, 0x41, 0x9a, 0x13,
  0xa7, 0x40, 0xa4, 0x14, 0xa5, 0x40, 0xaf, 0x15, 0xa3, 0x40, 0xbc, 0x16,
  0xa1, 0x40, 0xd0, 0x16, 0x9e, 0x41, 0xea, 0x17, 0x9c, 0x41, 0xfc, 0x17,
  0x9a, 0x41, 0xff, 0x17, 0x98, 0x41, 0xff, 0x17, 0x98, 0x41, 0xff, 0x16,
  0x97, 0x41, 0xff, 0x15, 0x97, 0x41, 0xff, 0x15, 0x97, 0x41, 0xff, 0x15,
  0x97, 0x41, 0xff, 0x15, 0xff, 0x3b, 0x06, 0x00, 0xff, 0x3f, 0x00, 0x00,
  0xf9, 0x46, 0x00, 0x00, 0xe5, 0x4b, 0x00, 0x00, 0xdc, 0x4e, 0x00, 0x00,
  0xd3, 0x4d, 0x04, 0x00, 0xd1, 0x4a, 0x09, 0x00, 0xca, 0x4a, 0x14, 0x00,
  0xc2, 0x4d, 0x27, 0x00, 0xbc, 0x4e, 0x37, 0x01, 0xb7, 0x4e, 0x45, 0x02,
  0xb2, 0x4d, 0x50, 0x05, 0xaf, 0x4c, 0x5a, 0x08, 0xab, 0x4b, 0x63, 0x0a,
  0xa8, 0x4a, 0x6c, 0x0d, 0xa6, 0x49, 0x74, 0x0f, 0xa4, 0x49, 0x7c, 0x11,
  0xa1, 0x48, 0x84, 0x13, 0x9f, 0x47, 0x8c, 0x15, 0x9d, 0x47, 0x95, 0x17,
  0x9b, 0x46, 0x9f, 0x18, 0x99, 0x46, 0xaa, 0x19, 0x97, 0x46, 0xb8, 0x1a,
  0x96, 0x46, 0xca, 0x1b, 0x93, 0x46, 0xe6, 0x1b, 0x91, 0x47, 0xf9, 0x1b,
  0x8f, 0x47, 0xff, 0x1a, 0x8e, 0x47, 0xff, 0x19, 0x8e, 0x47, 0xff, 0x18,
  0x8d, 0x47, 0xff, 0x18, 0x8d, 0x47, 0xff, 0x17, 0x8d, 0x47, 0xff, 0x17,
  0x8d, 0x47, 0xff, 0x17, 0xff, 0x3e, 0x02, 0x00, 0xff, 0x43, 0x00, 0x00,
  0xeb, 0x4b, 0x00, 0x00, 0xdd, 0x51, 0x00, 0x00, 0xd1, 0x54, 0x00, 0x00,
  0xca, 0x54, 0x01, 0x00, 0xc6, 0x52, 0x05, 0x00, 0xc1, 0x51, 0x11, 0x00,
  0xb9, 0x53, 0x22, 0x00, 0xb3, 0x55, 0x33, 0x01, 0xae, 0x54, 0x41, 0x02,
  0xaa, 0x54, 0x4c, 0x05, 0xa6, 0x53, 0x56, 0x08, 0xa2, 0x51, 0x5f, 0x0c,
  0x9f, 0x50, 0x67, 0x0f, 0x9d, 0x4f, 0x6f, 0x11, 0x9a, 0x4e, 0x77, 0x14,
  0x98, 0x4e, 0x7f, 0x16, 0x96, 0x4d, 0x88, 0x18, 0x93, 0x4c, 0x91, 0x19,
  0x91, 0x4c, 0x9b, 0x1b, 0x8f, 0x4b, 0xa6, 0x1d, 0x8d, 0x4b, 0xb3, 0x1e,
  0x8b, 0x4b, 0xc5, 0x1e, 0x89, 0x4b, 0xe2, 0x1e, 0x87, 0x4c, 0xf7, 0x1e,
  0x86, 0x4c, 0xff, 0x1d, 0x85, 0x4c, 0xff, 0x1c, 0x85, 0x4d, 0xff, 0x1a,
  0x85, 0x4c, 0xff, 0x19, 0x85, 0x4c, 0xff, 0x19, 0x85, 0x4c, 0xff, 0x19,
  0x85, 0x4c, 0xff, 0x19, 0xff, 0x40, 0x00, 0x00, 0xfc, 0x47, 0x00, 0x00,
  0xe5, 0x50, 0x00, 0x00, 0xd5, 0x56, 0x00, 0x00, 0xca, 0x59, 0x00, 0x00,
  0xc2, 0x5a, 0x00, 0x00, 0xbd, 0x58, 0x03, 0x00, 0xb8, 0x57, 0x0e, 0x00,
  0xb1, 0x59, 0x1e, 0x00, 0xac, 0x5a, 0x2f, 0x01, 0xa7, 0x5a, 0x3d, 0x02,
  0xa2, 0x59, 0x49, 0x05, 0x9e, 0x58, 0x53, 0x09, 0x9b, 0x57, 0x5b, 0x0c,
  0x97, 0x56, 0x64, 0x10, 0x95, 0x55, 0x6b, 0x12, 0x92, 0x54, 0x73, 0x15,
  0x8f, 0x53, 0x7b, 0x17, 0x8d, 0x52, 0x84, 0x1a, 0x8b, 0x51, 0x8d, 0x1c,
  0x88, 0x51, 0x97, 0x1e, 0x86, 0x50, 0xa3, 0x1f, 0x84, 0x50, 0xb0, 0x20,
  0x82, 0x50, 0xc1, 0x21, 0x80, 0x50, 0xdd, 0x21, 0x7e, 0x51, 0xf4, 0x20,
  0x7d, 0x51, 0xff, 0x1f, 0x7d, 0x51, 0xff, 0x1d, 0x7d, 0x51, 0xff, 0x1c,
  0x7d, 0x51, 0xff, 0x1b, 0x7d, 0x51, 0xff, 0x1a, 0x7d, 0x51, 0xff, 0x1a,
  0x7d, 0x51, 0xff, 0x1a, 0xff, 0x42, 0x00, 0x00, 0xf0, 0x4a, 0x00, 0x00,
  0xdf, 0x54, 0x00, 0x00, 0xce, 0x5a, 0x00, 0x00, 0xc4, 0x5e, 0x00, 0x00,
  0xbc, 0x5f, 0x00, 0x00, 0xb6, 0x5e, 0x00, 0x00, 0xb1, 0x5c, 0x0b, 0x00,
  0xab, 0x5e, 0x1a, 0x00, 0xa5, 0x60, 0x2b, 0x00, 0xa0, 0x60, 0x3a, 0x02,
  0x9c, 0x5f, 0x45, 0x05, 0x97, 0x5e, 0x50, 0x09, 0x94, 0x5c, 0x58, 0x0c,
  0x90, 0x5b, 0x60, 0x10, 0x8d, 0x5a, 0x68, 0x13, 0x8b, 0x59, 0x70, 0x16,
  0x88, 0x58, 0x77, 0x18, 0x85, 0x57, 0x80, 0x1b, 0x83, 0x56, 0x89, 0x1d,
  0x80, 0x56, 0x94, 0x1f, 0x7e, 0x55, 0x9f, 0x21, 0x7b, 0x55, 0xad, 0x22,
  0x79, 0x54, 0xbd, 0x23, 0x78, 0x55, 0xd7, 0x23, 0x77, 0x55, 0xf2, 0x22,
  0x76, 0x56, 0xff, 0x20, 0x76, 0x56, 0xff, 0x1f, 0x76, 0x56, 0xff, 0x1d,
  0x76, 0x56, 0xff, 0x1c, 0x76, 0x56, 0xff, 0x1b, 0x76, 0x56, 0xff, 0x1b,
  0x76, 0x56, 0xff, 0x1b, 0xff, 0x45, 0x00, 0x00, 0xec, 0x4e, 0x00, 0x00,
  0xda, 0x58, 0x00, 0x00, 0xc9, 0x5e, 0x00, 0x00, 0xbf, 0x62, 0x00, 0x00,
  0xb7, 0x64, 0x00, 0x00, 0xb1, 0x63, 0x00, 0x00, 0xab, 0x61, 0x08, 0x00,
  0xa4, 0x63, 0x17, 0x00, 0x9f, 0x64, 0x28, 0x00, 0x9a, 0x65, 0x37, 0x02,
  0x96, 0x64, 0x43, 0x05, 0x91, 0x63, 0x4d, 0x08, 0x8e, 0x61, 0x55, 0x0c,
  0x8a, 0x60, 0x5d, 0x10, 0x87, 0x5f, 0x65, 0x13, 0x84, 0x5e, 0x6c, 0x16,
  0x81, 0x5d, 0x74, 0x19, 0x7e, 0x5c, 0x7d, 0x1c, 0x7c, 0x5b, 0x86, 0x1e,
  0x79, 0x5a, 0x91, 0x20, 0x77, 0x5a, 0x9d, 0x22, 0x74, 0x59, 0xaa, 0x24,
  0x72, 0x59, 0xba, 0x25, 0x71, 0x59, 0xd2, 0x25, 0x70, 0x5a, 0xf0, 0x23,
  0x6f, 0x5a, 0xff, 0x22, 0x6f, 0x5a, 0xff, 0x20, 0x70, 0x5a, 0xff, 0x1e,
  0x70, 0x5a, 0xff, 0x1d, 0x70, 0x5a, 0xff, 0x1c, 0x70, 0x5a, 0xff, 0x1c,
  0x70, 0x5a, 0xff, 0x1c, 0xff, 0x48, 0x00, 0x00, 0xe7, 0x52, 0x00, 0x00,
  0xd3, 0x5b, 0x00, 0x00, 0xc5, 0x62, 0x00, 0x00, 0xbb, 0x66, 0x00, 0x00,
  0xb3, 0x68, 0x00, 0x00, 0xac, 0x68, 0x00, 0x00, 0xa5, 0x66, 0x05, 0x00,
  0x9f, 0x67, 0x14, 0x00, 0x9a, 0x69, 0x25, 0x00, 0x95, 0x69, 0x34, 0x02,
  0x90, 0x68, 0x40, 0x04, 0x8c, 0x67, 0x4a, 0x08, 0x88, 0x66, 0x53, 0x0c,
  0x84, 0x65, 0x5b, 0x10, 0x81, 0x64, 0x62, 0x13, 0x7e, 0x63, 0x6a, 0x16,
  0x7b, 0x62, 0x72, 0x19, 0x78, 0x61, 0x7a, 0x1c, 0x76, 0x60, 0x84, 0x1e,
  0x73, 0x5f, 0x8e, 0x21, 0x70, 0x5e, 0x9a, 0x23, 0x6e, 0x5e, 0xa8, 0x25,
  0x6c, 0x5d, 0xb8, 0x25, 0x6a, 0x5e, 0xce, 0x26, 0x69, 0x5e, 0xee, 0x24,
  0x69, 0x5e, 0xff, 0x22, 0x6a, 0x5e, 0xff, 0x20, 0x6a, 0x5e, 0xff, 0x1f,
  0x6a, 0x5e, 0xff, 0x1e, 0x6a, 0x5e, 0xff, 0x1d, 0x6a, 0x5e, 0xff, 0x1d,
  0x6a, 0x5e, 0xff, 0x1d, 0xf9, 0x4a, 0x00, 0x00, 0xe3, 0x55, 0x00, 0x00,
  0xcf, 0x5f, 0x00, 0x00, 0xc1, 0x65, 0x00, 0x00, 0xb7, 0x6a, 0x00, 0x00,
  0xaf, 0x6c, 0x00, 0x00, 0xa7, 0x6c, 0x00, 0x00, 0x9f, 0x6a, 0x01, 0x00,
  0x99, 0x6b, 0x11, 0x00, 0x94, 0x6d, 0x22, 0x00, 0x90, 0x6e, 0x31, 0x01,
  0x8b, 0x6d, 0x3d, 0x04, 0x87, 0x6c, 0x47, 0x07, 0x83, 0x6b, 0x50, 0x0b,
  0x7f, 0x6a, 0x58, 0x0f, 0x7c, 0x68, 0x60, 0x13, 0x78, 0x67, 0x67, 0x16,
  0x76, 0x67, 0x6f, 0x19, 0x73, 0x66, 0x78, 0x1c, 0x70, 0x65, 0x81, 0x1e,
  0x6d, 0x64, 0x8c, 0x21, 0x6a, 0x63, 0x98, 0x23, 0x68, 0x62, 0xa6, 0x25,
  0x66, 0x62, 0xb6, 0x26, 0x64, 0x62, 0xcc, 0x26, 0x64, 0x62, 0xec, 0x25,
  0x64, 0x62, 0xff, 0x23, 0x64, 0x62, 0xff, 0x21, 0x65, 0x62, 0xff, 0x1f,
  0x65, 0x62, 0xff, 0x1e, 0x65, 0x62, 0xff, 0x1d, 0x65, 0x62, 0xff, 0x1d,
  0x65, 0x62, 0xff, 0x1d, 0xf2, 0x4c, 0x00, 0x00, 0xdf, 0x58, 0x00, 0x00,
  0xca, 0x62, 0x00, 0x00, 0xbd, 0x69, 0x00, 0x00, 0xb3, 0x6e, 0x00, 0x00,
  0xab, 0x70, 0x00, 0x00, 0xa2, 0x70, 0x00, 0x00, 0x99, 0x6e, 0x00, 0x00,
  0x93, 0x70, 0x10, 0x00, 0x8f, 0x72, 0x1f, 0x00, 0x8a, 0x72, 0x2e, 0x01,
  0x86, 0x72, 0x3b, 0x03, 0x82, 0x71, 0x45, 0x07, 0x7d, 0x70, 0x4e, 0x0b,
  0x7a, 0x6e, 0x56, 0x0e, 0x76, 0x6d, 0x5e, 0x12, 0x73, 0x6c, 0x65, 0x15,
  0x70, 0x6b, 0x6d, 0x18, 0x6d, 0x6a, 0x75, 0x1b, 0x6a, 0x69, 0x7f, 0x1e,
  0x67, 0x69, 0x8a, 0x21, 0x65, 0x68, 0x96, 0x23, 0x62, 0x67, 0xa4, 0x25,
  0x60, 0x67, 0xb4, 0x26, 0x5f, 0x67, 0xc9, 0x26, 0x5e, 0x67, 0xea, 0x25,
  0x5e, 0x67, 0xfe, 0x23, 0x5f, 0x67, 0xff, 0x21, 0x5f, 0x66, 0xff, 0x1f,
  0x60, 0x66, 0xff, 0x1e, 0x60, 0x66, 0xff, 0x1e, 0x60, 0x66, 0xff, 0x1e,
  0x60, 0x66, 0xff, 0x1e, 0xef, 0x4f, 0x00, 0x00, 0xda, 0x5c, 0x00, 0x00,
  0xc6, 0x65, 0x00, 0x00, 0xba, 0x6d, 0x00, 0x00, 0xb0, 0x72, 0x00, 0x00,
  0xa7, 0x75, 0x00, 0x00, 0x9d, 0x74, 0x00, 0x00, 0x94, 0x73, 0x00, 0x00,
  0x8d, 0x74, 0x0d, 0x00, 0x89, 0x76, 0x1c, 0x00, 0x85, 0x77, 0x2b, 0x01,
  0x81, 0x77, 0x38, 0x03, 0x7c, 0x76, 0x43, 0x06, 0x78, 0x75, 0x4c, 0x09,
  0x74, 0x74, 0x54, 0x0d, 0x71, 0x73, 0x5b, 0x11, 0x6e, 0x72, 0x63, 0x14,
  0x6b, 0x71, 0x6b, 0x17, 0x68, 0x70, 0x73, 0x1a, 0x65, 0x6f, 0x7c, 0x1d,
  0x62, 0x6e, 0x87, 0x20, 0x5f, 0x6d, 0x94, 0x22, 0x5d, 0x6c, 0xa2, 0x24,
  0x5a, 0x6c, 0xb2, 0x25, 0x59, 0x6c, 0xc7, 0x25, 0x58, 0x6c, 0xe8, 0x25,
  0x59, 0x6c, 0xfd, 0x23, 0x59, 0x6b, 0xff, 0x21, 0x5a, 0x6b, 0xff, 0x1f,
  0x5b, 0x6b, 0xff, 0x1e, 0x5b, 0x6a, 0xff, 0x1e, 0x5b, 0x6a, 0xff, 0x1e,
  0x5b, 0x6a, 0xff, 0x1e, 0xeb, 0x53, 0x00, 0x00, 0xd3, 0x60, 0x00, 0x00,
  0xc2, 0x69, 0x00, 0x00, 0xb6, 0x71, 0x00, 0x00, 0xac, 0x76, 0x00, 0x00,
  0xa3, 0x79, 0x00, 0x00, 0x99, 0x79, 0x00, 0x00, 0x8d, 0x77, 0x00, 0x00,
  0x87, 0x79, 0x0b, 0x00, 0x83, 0x7b, 0x18, 0x00, 0x7f, 0x7c, 0x28, 0x00,
  0x7b, 0x7c, 0x35, 0x02, 0x77, 0x7b, 0x40, 0x05, 0x73, 0x7a, 0x49, 0x08,
  0x6f, 0x79, 0x51, 0x0c, 0x6c, 0x78, 0x59, 0x0f, 0x68, 0x77, 0x61, 0x13,
  0x65, 0x76, 0x68, 0x16, 0x62, 0x75, 0x70, 0x19, 0x5f, 0x74, 0x7a, 0x1c,
  0x5c, 0x74, 0x85, 0x1f, 0x5a, 0x73, 0x91, 0x21, 0x57, 0x72, 0xa0, 0x23,
  0x55, 0x72, 0xb0, 0x24, 0x53, 0x72, 0xc5, 0x24, 0x53, 0x72, 0xe7, 0x24,
  0x53, 0x71, 0xfc, 0x22, 0x54, 0x71, 0xff, 0x20, 0x54, 0x70, 0xff, 0x1f,
  0x55, 0x70, 0xff, 0x1e, 0x55, 0x6f, 0xff, 0x1d, 0x55, 0x6f, 0xff, 0x1d,
  0x55, 0x6f, 0xff, 0x1d, 0xe5, 0x57, 0x00, 0x00, 0xcd, 0x64, 0x00, 0x00,
  0xbe, 0x6d, 0x00, 0x00, 0xb2, 0x75, 0x00, 0x00, 0xa8, 0x7b, 0x00, 0x00,
  0x9f, 0x7e, 0x00, 0x00, 0x93, 0x7d, 0x00, 0x00, 0x87, 0x7d, 0x00, 0x00,
  0x80, 0x7f, 0x07, 0x00, 0x7c, 0x80, 0x15, 0x00, 0x78, 0x81, 0x24, 0x00,
  0x75, 0x82, 0x32, 0x01, 0x71, 0x81, 0x3d, 0x04, 0x6d, 0x80, 0x46, 0x07,
  0x69, 0x80, 0x4f, 0x0a, 0x66, 0x7f, 0x56, 0x0d, 0x63, 0x7e, 0x5e, 0x11,
  0x60, 0x7d, 0x66, 0x14, 0x5d, 0x7c, 0x6e, 0x17, 0x5a, 0x7b, 0x77, 0x1a,
  0x57, 0x7a, 0x82, 0x1d, 0x54, 0x7a, 0x8f, 0x1f, 0x51, 0x79, 0x9d, 0x21,
  0x4f, 0x79, 0xae, 0x22, 0x4e, 0x79, 0xc3, 0x22, 0x4d, 0x78, 0xe5, 0x22,
  0x4d, 0x77, 0xfb, 0x21, 0x4e, 0x77, 0xff, 0x1f, 0x4e, 0x76, 0xff, 0x1e,
  0x4f, 0x75, 0xff, 0x1d, 0x4f, 0x75, 0xff, 0x1d, 0x4f, 0x75, 0xff, 0x1d,
  0x4f, 0x75, 0xff, 0x1d, 0xdf, 0x5c, 0x00, 0x00, 0xc8, 0x68, 0x00, 0x00,
  0xb9, 0x72, 0x00, 0x00, 0xae, 0x7a, 0x00, 0x00, 0xa5, 0x80, 0x00, 0x00,
  0x9a, 0x82, 0x00, 0x00, 0x8e, 0x82, 0x00, 0x00, 0x80, 0x83, 0x00, 0x00,
  0x79, 0x85, 0x02, 0x00, 0x74, 0x86, 0x11, 0x00, 0x71, 0x88, 0x20, 0x00,
  0x6e, 0x88, 0x2e, 0x01, 0x6a, 0x88, 0x39, 0x02, 0x67, 0x87, 0x43, 0x05,
  0x63, 0x87, 0x4c, 0x08, 0x60, 0x86, 0x53, 0x0b, 0x5d, 0x85, 0x5b, 0x0e,
  0x5a, 0x84, 0x63, 0x11, 0x57, 0x84, 0x6b, 0x14, 0x54, 0x83, 0x75, 0x17,
  0x51, 0x82, 0x80, 0x1a, 0x4e, 0x81, 0x8d, 0x1c, 0x4b, 0x81, 0x9b, 0x1e,
  0x49, 0x81, 0xac, 0x1f, 0x48, 0x80, 0xc1, 0x20, 0x47, 0x80, 0xe3, 0x1f,
  0x47, 0x7f, 0xfa, 0x1e, 0x48, 0x7e, 0xff, 0x1e, 0x48, 0x7d, 0xff, 0x1d,
  0x49, 0x7c, 0xff, 0x1c, 0x49, 0x7c, 0xff, 0x1c, 0x49, 0x7c, 0xff, 0x1c,
  0x49, 0x7c, 0xff, 0x1c, 0xd6, 0x61, 0x00, 0x00, 0xc2, 0x6e, 0x00, 0x00,
  0xb4, 0x78, 0x00, 0x00, 0xaa, 0x80, 0x00, 0x00, 0x9f, 0x85, 0x00, 0x00,
  0x94, 0x87, 0x00, 0x00, 0x88, 0x87, 0x00, 0x00, 0x7b, 0x89, 0x00, 0x00,
  0x70, 0x8c, 0x00, 0x00, 0x6b, 0x8e, 0x0d, 0x00, 0x68, 0x8f, 0x1a, 0x00,
  0x66, 0x8f, 0x29, 0x00, 0x62, 0x90, 0x35, 0x01, 0x5f, 0x8f, 0x3f, 0x03,
  0x5c, 0x8f, 0x48, 0x05, 0x59, 0x8e, 0x50, 0x08, 0x56, 0x8e, 0x58, 0x0b,
  0x53, 0x8d, 0x60, 0x0e, 0x50, 0x8c, 0x68, 0x10, 0x4d, 0x8c, 0x72, 0x13,
  0x4a, 0x8b, 0x7d, 0x16, 0x48, 0x8a, 0x8a, 0x18, 0x45, 0x8a, 0x99, 0x1a,
  0x43, 0x8a, 0xaa, 0x1b, 0x42, 0x8a, 0xbf, 0x1b, 0x41, 0x8a, 0xe1, 0x1b,
  0x41, 0x88, 0xf9, 0x1b, 0x41, 0x86, 0xff, 0x1b, 0x41, 0x85, 0xff, 0x1b,
  0x42, 0x85, 0xff, 0x1a, 0x42, 0x84, 0xff, 0x1a, 0x42, 0x84, 0xff, 0x1a,
  0x42, 0x84, 0xff, 0x1a, 0xcd, 0x67, 0x00, 0x00, 0xbc, 0x74, 0x00, 0x00,
  0xaf, 0x7e, 0x00, 0x00, 0xa5, 0x86, 0x00, 0x00, 0x9a, 0x8a, 0x00, 0x00,
  0x8e, 0x8c, 0x00, 0x00, 0x82, 0x8d, 0x00, 0x00, 0x75, 0x90, 0x00, 0x00,
  0x67, 0x94, 0x00, 0x00, 0x61, 0x95, 0x08, 0x00, 0x5e, 0x97, 0x14, 0x00,
  0x5c, 0x97, 0x23, 0x00, 0x5a, 0x98, 0x2f, 0x00, 0x57, 0x98, 0x3a, 0x01,
  0x54, 0x98, 0x44, 0x03, 0x52, 0x97, 0x4c, 0x05, 0x4f, 0x97, 0x54, 0x07,
  0x4c, 0x97, 0x5c, 0x09, 0x49, 0x96, 0x65, 0x0c, 0x47, 0x96, 0x6f, 0x0e,
  0x44, 0x95, 0x7a, 0x11, 0x41, 0x95, 0x88, 0x13, 0x3f, 0x94, 0x97, 0x15,
  0x3d, 0x94, 0xa8, 0x16, 0x3b, 0x94, 0xbd, 0x16, 0x3b, 0x94, 0xdf, 0x16,
  0x3a, 0x92, 0xf8, 0x17, 0x3a, 0x90, 0xff, 0x17, 0x3a, 0x8f, 0xff, 0x17,
  0x3a, 0x8e, 0xff, 0x17, 0x3a, 0x8e, 0xff, 0x17, 0x3a, 0x8e, 0xff, 0x17,
  0x3a, 0x8e, 0xff, 0x17, 0xc5, 0x6e, 0x00, 0x00, 0xb6, 0x7b, 0x00, 0x00,
  0xaa, 0x85, 0x00, 0x00, 0x9e, 0x8b, 0x00, 0x00, 0x94, 0x8f, 0x00, 0x00,
  0x88, 0x92, 0x00, 0x00, 0x7b, 0x94, 0x00, 0x00, 0x6e, 0x97, 0x00, 0x00,
  0x62, 0x9b, 0x00, 0x00, 0x57, 0x9e, 0x00, 0x00, 0x52, 0xa0, 0x0e, 0x00,
  0x51, 0xa0, 0x1b, 0x00, 0x4f, 0xa1, 0x28, 0x00, 0x4d, 0xa1, 0x34, 0x00,
  0x4b, 0xa1, 0x3e, 0x01, 0x49, 0xa1, 0x47, 0x02, 0x47, 0xa1, 0x50, 0x03,
  0x44, 0xa1, 0x58, 0x05, 0x42, 0xa1, 0x61, 0x07, 0x3f, 0xa0, 0x6b, 0x09,
  0x3d, 0xa0, 0x77, 0x0b, 0x3a, 0xa0, 0x85, 0x0d, 0x38, 0xa0, 0x94, 0x0e,
  0x36, 0xa0, 0xa6, 0x0f, 0x35, 0xa0, 0xbb, 0x10, 0x34, 0xa0, 0xdd, 0x0f,
  0x34, 0x9d, 0xf7, 0x10, 0x33, 0x9c, 0xff, 0x12, 0x33, 0x9a, 0xff, 0x12,
  0x33, 0x99, 0xff, 0x13, 0x33, 0x99, 0xff, 0x13, 0x33, 0x99, 0xff, 0x13,
  0x33, 0x99, 0xff, 0x13, 0xbd, 0x77, 0x00, 0x00, 0xaf, 0x83, 0x00, 0x00,
  0xa3, 0x8b, 0x00, 0x00, 0x98, 0x91, 0x00, 0x00, 0x8d, 0x95, 0x00, 0x00,
  0x81, 0x99, 0x00, 0x00, 0x73, 0x9c, 0x00, 0x00, 0x67, 0x9f, 0x00, 0x00,
  0x5b, 0xa2, 0x00, 0x00, 0x4f, 0xa6, 0x00, 0x00, 0x47, 0xa9, 0x08, 0x00,
  0x44, 0xaa, 0x12, 0x00, 0x43, 0xaa, 0x1f, 0x00, 0x41, 0xab, 0x2b, 0x00,
  0x40, 0xab, 0x37, 0x00, 0x3f, 0xac, 0x41, 0x00, 0x3d, 0xac, 0x4a, 0x01,
  0x3b, 0xac, 0x53, 0x02, 0x39, 0xac, 0x5c, 0x03, 0x37, 0xac, 0x67, 0x04,
  0x35, 0xac, 0x73, 0x05, 0x32, 0xac, 0x81, 0x06, 0x30, 0xac, 0x91, 0x07,
  0x2e, 0xac, 0xa3, 0x08, 0x2d, 0xac, 0xb8, 0x09, 0x2c, 0xac, 0xd9, 0x08,
  0x2c, 0xaa, 0xf5, 0x0a, 0x2b, 0xa8, 0xff, 0x0b, 0x2a, 0xa6, 0xff, 0x0c,
  0x2a, 0xa5, 0xff, 0x0d, 0x2a, 0xa5, 0xff, 0x0d, 0x2a, 0xa5, 0xff, 0x0d,
  0x2a, 0xa5, 0xff, 0x0d, 0xb5, 0x80, 0x00, 0x00, 0xa8, 0x8b, 0x00, 0x00,
  0x9c, 0x91, 0x00, 0x00, 0x91, 0x96, 0x00, 0x00, 0x85, 0x9c, 0x00, 0x00,
  0x78, 0xa0, 0x00, 0x00, 0x6b, 0xa5, 0x00, 0x00, 0x5f, 0xa8, 0x00, 0x00,
  0x53, 0xac, 0x00, 0x00, 0x48, 0xaf, 0x00, 0x00, 0x3d, 0xb2, 0x00, 0x00,
  0x36, 0xb5, 0x0b, 0x00, 0x34, 0xb5, 0x15, 0x00, 0x33, 0xb6, 0x21, 0x00,
  0x32, 0xb6, 0x2c, 0x00, 0x31, 0xb7, 0x37, 0x00, 0x30, 0xb7, 0x41, 0x00,
  0x2f, 0xb8, 0x4b, 0x00, 0x2e, 0xb8, 0x55, 0x00, 0x2c, 0xb8, 0x60, 0x01,
  0x2a, 0xb8, 0x6d, 0x01, 0x29, 0xb9, 0x7b, 0x02, 0x27, 0xb9, 0x8d, 0x02,
  0x25, 0xb9, 0x9f, 0x03, 0x24, 0xb9, 0xb4, 0x03, 0x23, 0xb9, 0xd2, 0x03,
  0x23, 0xb7, 0xf4, 0x04, 0x22, 0xb5, 0xff, 0x05, 0x21, 0xb4, 0xff, 0x06,
  0x21, 0xb3, 0xff, 0x07, 0x21, 0xb2, 0xff, 0x07, 0x21, 0xb2, 0xff, 0x07,
  0x21, 0xb2, 0xff, 0x07, 0xad, 0x8a, 0x00, 0x00, 0xa0, 0x91, 0x00, 0x00,
  0x95, 0x97, 0x00, 0x00, 0x88, 0x9d, 0x00, 0x00, 0x7b, 0xa3, 0x00, 0x00,
  0x6e, 0xa8, 0x00, 0x00, 0x61, 0xad, 0x00, 0x00, 0x55, 0xb1, 0x00, 0x00,
  0x4a, 0xb4, 0x00, 0x00, 0x3f, 0xb7, 0x00, 0x00, 0x34, 0xbb, 0x00, 0x00,
  0x2b, 0xbe, 0x03, 0x00, 0x24, 0xc2, 0x0c, 0x00, 0x22, 0xc2, 0x14, 0x00,
  0x22, 0xc3, 0x1f, 0x00, 0x21, 0xc3, 0x2a, 0x00, 0x20, 0xc4, 0x34, 0x00,
  0x1f, 0xc4, 0x3f, 0x00, 0x1e, 0xc5, 0x4a, 0x00, 0x1d, 0xc6, 0x56, 0x00,
  0x1c, 0xc6, 0x63, 0x00, 0x1b, 0xc7, 0x73, 0x00, 0x1a, 0xc7, 0x85, 0x00,
  0x19, 0xc7, 0x99, 0x00, 0x18, 0xc8, 0xae, 0x00, 0x17, 0xc8, 0xcb, 0x00,
  0x17, 0xc6, 0xf1, 0x01, 0x17, 0xc4, 0xff, 0x01, 0x16, 0xc3, 0xff, 0x02,
  0x16, 0xc1, 0xff, 0x03, 0x16, 0xc1, 0xff, 0x03, 0x16, 0xc1, 0xff, 0x03,
  0x16, 0xc1, 0xff, 0x03, 0xa3, 0x91, 0x00, 0x00, 0x98, 0x98, 0x00, 0x00,
  0x8b, 0x9e, 0x00, 0x00, 0x7d, 0xa5, 0x00, 0x00, 0x70, 0xab, 0x00, 0x00,
  0x62, 0xb1, 0x00, 0x00, 0x56, 0xb6, 0x00, 0x00, 0x4a, 0xb9, 0x00, 0x00,
  0x3e, 0xbd, 0x00, 0x00, 0x34, 0xc0, 0x00, 0x00, 0x2a, 0xc4, 0x00, 0x00,
  0x22, 0xc8, 0x00, 0x00, 0x19, 0xcc, 0x04, 0x00, 0x13, 0xd0, 0x0a, 0x00,
  0x11, 0xd2, 0x11, 0x00, 0x10, 0xd2, 0x1a, 0x00, 0x10, 0xd3, 0x25, 0x00,
  0x0f, 0xd3, 0x30, 0x00, 0x0e, 0xd4, 0x3c, 0x00, 0x0e, 0xd4, 0x48, 0x00,
  0x0d, 0xd5, 0x56, 0x00, 0x0d, 0xd5, 0x65, 0x00, 0x0c, 0xd6, 0x78, 0x00,
  0x0c, 0xd6, 0x8d, 0x00, 0x0b, 0xd8, 0xa4, 0x00, 0x0a, 0xd8, 0xbe, 0x00,
  0x09, 0xd9, 0xe6, 0x00, 0x0a, 0xd6, 0xfe, 0x00, 0x0b, 0xd4, 0xff, 0x00,
  0x0b, 0xd2, 0xff, 0x00, 0x0b, 0xd2, 0xff, 0x01, 0x0b, 0xd2, 0xff, 0x01,
  0x0b, 0xd2, 0xff, 0x01, 0x9a, 0x98, 0x00, 0x00, 0x8e, 0x9f, 0x00, 0x00,
  0x80, 0xa6, 0x00, 0x00, 0x72, 0xad, 0x00, 0x00, 0x64, 0xb4, 0x00, 0x00,
  0x57, 0xba, 0x00, 0x00, 0x49, 0xbf, 0x00, 0x00, 0x3d, 0xc2, 0x00, 0x00,
  0x32, 0xc6, 0x00, 0x00, 0x28, 0xc9, 0x00, 0x00, 0x1f, 0xcd, 0x00, 0x00,
  0x17, 0xd1, 0x00, 0x00, 0x11, 0xd6, 0x00, 0x00, 0x0c, 0xdb, 0x05, 0x00,
  0x08, 0xde, 0x0b, 0x00, 0x06, 0xdf, 0x11, 0x00, 0x05, 0xdf, 0x1a, 0x00,
  0x04, 0xe0, 0x24, 0x00, 0x02, 0xe1, 0x2e, 0x00, 0x01, 0xe2, 0x3a, 0x00,
  0x00, 0xe3, 0x47, 0x00, 0x00, 0xe4, 0x56, 0x00, 0x00, 0xe4, 0x67, 0x00,
  0x00, 0xe5, 0x7b, 0x00, 0x00, 0xe6, 0x92, 0x00, 0x00, 0xe6, 0xaa, 0x00,
  0x00, 0xe7, 0xc8, 0x00, 0x00, 0xe7, 0xf0, 0x00, 0x00, 0xe8, 0xff, 0x00,
  0x00, 0xe8, 0xff, 0x00, 0x00, 0xe8, 0xff, 0x00, 0x00, 0xe8, 0xff, 0x00,
  0x00, 0xe8, 0xff, 0x00, 0x91, 0x9f, 0x00, 0x00, 0x82, 0xa7, 0x00, 0x00,
  0x74, 0xaf, 0x00, 0x00, 0x65, 0xb7, 0x00, 0x00, 0x57, 0xbe, 0x00, 0x00,
  0x49, 0xc3, 0x00, 0x00, 0x3c, 0xc7, 0x00, 0x00, 0x30, 0xcb, 0x00, 0x00,
  0x25, 0xcf, 0x00, 0x00, 0x1c, 0xd4, 0x00, 0x00, 0x14, 0xd9, 0x00, 0x00,
  0x0e, 0xdd, 0x00, 0x00, 0x09, 0xe1, 0x00, 0x00, 0x02, 0xe5, 0x00, 0x00,
  0x00, 0xe9, 0x06, 0x00, 0x00, 0xe9, 0x0d, 0x00, 0x00, 0xe9, 0x11, 0x00,
  0x00, 0xea, 0x18, 0x00, 0x00, 0xeb, 0x21, 0x00, 0x00, 0xed, 0x2b, 0x00,
  0x00, 0xef, 0x37, 0x00, 0x00, 0xf1, 0x45, 0x00, 0x00, 0xf2, 0x56, 0x00,
  0x00, 0xf3, 0x68, 0x00, 0x00, 0xf3, 0x7e, 0x00, 0x00, 0xf4, 0x97, 0x00,
  0x00, 0xf5, 0xb0, 0x00, 0x00, 0xf6, 0xd0, 0x00, 0x00, 0xf7, 0xf3, 0x00,
  0x00, 0xf7, 0xff, 0x00, 0x00, 0xf7, 0xff, 0x00, 0x00, 0xf7, 0xff, 0x00,
  0x00, 0xf7, 0xff, 0x00, 0x85, 0xa7, 0x00, 0x00, 0x76, 0xb0, 0x00, 0x00,
  0x66, 0xb8, 0x00, 0x00, 0x58, 0xc1, 0x00, 0x00, 0x4a, 0xc8, 0x00, 0x00,
  0x3b, 0xcc, 0x00, 0x00, 0x2e, 0xd1, 0x00, 0x00, 0x23, 0xd6, 0x00, 0x00,
  0x19, 0xdc, 0x00, 0x00, 0x11, 0xe0, 0x00, 0x00, 0x0c, 0xe3, 0x00, 0x00,
  0x04, 0xe7, 0x00, 0x00, 0x00, 0xea, 0x00, 0x00, 0x00, 0xf5, 0x00, 0x00,
  0x00, 0xf4, 0x00, 0x00, 0x00, 0xf5, 0x05, 0x00, 0x00, 0xf5, 0x0b, 0x00,
  0x00, 0xf6, 0x0f, 0x00, 0x00, 0xf6, 0x14, 0x00, 0x00, 0xf8, 0x1d, 0x00,
  0x00, 0xfa, 0x27, 0x00, 0x00, 0xfc, 0x34, 0x00, 0x00, 0xff, 0x43, 0x00,
  0x00, 0xff, 0x55, 0x00, 0x00, 0xff, 0x69, 0x00, 0x00, 0xff, 0x81, 0x00,
  0x00, 0xff, 0x9a, 0x00, 0x00, 0xff, 0xb2, 0x00, 0x00, 0xff, 0xcf, 0x00,
  0x00, 0xff, 0xed, 0x00, 0x00, 0xff, 0xf9, 0x00, 0x00, 0xff, 0xf9, 0x00,
  0x00, 0xff, 0xf9, 0x00, 0x78, 0xb0, 0x00, 0x00, 0x68, 0xba, 0x00, 0x00,
  0x59, 0xc3, 0x00, 0x00, 0x4b, 0xcb, 0x00, 0x00, 0x3b, 0xd1, 0x00, 0x00,
  0x2d, 0xd8, 0x00, 0x00, 0x21, 0xdd, 0x00, 0x00, 0x16, 0xe2, 0x00, 0x00,
  0x0e, 0xe6, 0x00, 0x00, 0x08, 0xea, 0x00, 0x00, 0x00, 0xed, 0x00, 0x00,
  0x00, 0xf0, 0x00, 0x00, 0x00, 0xf8, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00,
  0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00,
  0x00, 0xff, 0x06, 0x00, 0x00, 0xff, 0x0c, 0x00, 0x00, 0xff, 0x10, 0x00,
  0x00, 0xff, 0x18, 0x00, 0x00, 0xff, 0x22, 0x00, 0x00, 0xff, 0x30, 0x00,
  0x00, 0xff, 0x40, 0x00, 0x00, 0xff, 0x53, 0x00, 0x00, 0xff, 0x69, 0x00,
  0x00, 0xff, 0x81, 0x00, 0x00, 0xff, 0x99, 0x00, 0x00, 0xff, 0xaf, 0x00,
  0x00, 0xff, 0xc3, 0x00, 0x00, 0xff, 0xd5, 0x00, 0x00, 0xff, 0xd5, 0x00,
  0x00, 0xff, 0xd5, 0x00, 0xff, 0x13, 0x28, 0x00, 0xff, 0x13, 0x25, 0x00,
  0xff, 0x11, 0x25, 0x00, 0xff, 0x0d, 0x27, 0x00, 0xff, 0x06, 0x2d, 0x00,
  0xff, 0x00, 0x35, 0x00, 0xff, 0x00, 0x41, 0x00, 0xff, 0x00, 0x4f, 0x00,
  0xff, 0x00, 0x5c, 0x00, 0xff, 0x00, 0x69, 0x00, 0xff, 0x00, 0x74, 0x00,
  0xff, 0x00, 0x7e, 0x00, 0xff, 0x00, 0x88, 0x00, 0xff, 0x00, 0x90, 0x00,
  0xff, 0x00, 0x97, 0x00, 0xff, 0x00, 0x9d, 0x00, 0xff, 0x00, 0xa4, 0x00,
  0xff, 0x00, 0xaa, 0x00, 0xff, 0x00, 0xb0, 0x00, 0xff, 0x00, 0xb7, 0x00,
  0xff, 0x00, 0xc0, 0x00, 0xff, 0x00, 0xcc, 0x00, 0xff, 0x00, 0xdf, 0x00,
  0xff, 0x00, 0xec, 0x00, 0xff, 0x00, 0xf8, 0x00, 0xff, 0x00, 0xff, 0x00,
  0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00,
  0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00,
  0xff, 0x00, 0xff, 0x00, 0xff, 0x16, 0x25, 0x00, 0xff, 0x16, 0x22, 0x00,
  0xff, 0x14, 0x21, 0x00, 0xff, 0x10, 0x23, 0x00, 0xff, 0x0a, 0x28, 0x00,
  0xff, 0x00, 0x30, 0x00, 0xff, 0x00, 0x3d, 0x00, 0xff, 0x00, 0x4b, 0x00,
  0xff, 0x00, 0x58, 0x00, 0xff, 0x00, 0x64, 0x00, 0xff, 0x00, 0x70, 0x00,
  0xff, 0x00, 0x7a, 0x00, 0xff, 0x00, 0x84, 0x00, 0xff, 0x00, 0x8c, 0x00,
  0xff, 0x00, 0x93, 0x00, 0xff, 0x00, 0x9a, 0x00, 0xff, 0x00, 0xa0, 0x00,
  0xff, 0x00, 0xa6, 0x00, 0xff, 0x00, 0xad, 0x00, 0xff, 0x00, 0xb4, 0x00,
  0xff, 0x00, 0xbc, 0x00, 0xfe, 0x00, 0xc8, 0x00, 0xfd, 0x00, 0xd9, 0x00,
  0xfb, 0x00, 0xe9, 0x00, 0xfa, 0x00, 0xf6, 0x00, 0xf9, 0x00, 0xff, 0x00,
  0xf8, 0x00, 0xff, 0x00, 0xf8, 0x00, 0xff, 0x00, 0xf8, 0x00, 0xff, 0x00,
  0xf8, 0x00, 0xff, 0x00, 0xf9, 0x00, 0xff, 0x00, 0xf9, 0x00, 0xff, 0x00,
  0xf9, 0x00, 0xff, 0x00, 0xff, 0x1a, 0x22, 0x00, 0xff, 0x1a, 0x1e, 0x00,
  0xff, 0x18, 0x1d, 0x00, 0xff, 0x13, 0x1e, 0x00, 0xff, 0x0e, 0x22, 0x00,
  0xff, 0x0a, 0x2c, 0x00, 0xff, 0x07, 0x39, 0x00, 0xff, 0x03, 0x46, 0x00,
  0xff, 0x00, 0x53, 0x00, 0xff, 0x00, 0x60, 0x00, 0xff, 0x00, 0x6b, 0x00,
  0xff, 0x00, 0x76, 0x00, 0xff, 0x00, 0x7f, 0x00, 0xff, 0x00, 0x88, 0x00,
  0xff, 0x00, 0x8f, 0x00, 0xff, 0x00, 0x96, 0x00, 0xff, 0x00, 0x9d, 0x00,
  0xff, 0x00, 0xa3, 0x00, 0xfe, 0x00, 0xa9, 0x00, 0xfc, 0x00, 0xb0, 0x00,
  0xfa, 0x00, 0xb9, 0x00, 0xf7, 0x00, 0xc4, 0x00, 0xf5, 0x00, 0xd2, 0x00,
  0xf3, 0x00, 0xe6, 0x00, 0xf2, 0x00, 0xf4, 0x00, 0xf1, 0x00, 0xff, 0x00,
  0xf0, 0x00, 0xff, 0x00, 0xef, 0x00, 0xff, 0x00, 0xef, 0x00, 0xff, 0x00,
  0xef, 0x00, 0xff, 0x00, 0xf0, 0x00, 0xff, 0x00, 0xf0, 0x00, 0xff, 0x00,
  0xf0, 0x00, 0xff, 0x00, 0xff, 0x1e, 0x1d, 0x00, 0xff, 0x1e, 0x19, 0x00,
  0xff, 0x1c, 0x17, 0x00, 0xff, 0x17, 0x18, 0x00, 0xff, 0x13, 0x1e, 0x00,
  0xff, 0x11, 0x28, 0x00, 0xff, 0x0e, 0x34, 0x00, 0xff, 0x0c, 0x41, 0x00,
  0xff, 0x0a, 0x4e, 0x00, 0xff, 0x08, 0x5b, 0x00, 0xff, 0x07, 0x66, 0x00,
  0xff, 0x06, 0x71, 0x00, 0xff, 0x06, 0x7a, 0x00, 0xff, 0x06, 0x83, 0x00,
  0xfe, 0x06, 0x8b, 0x00, 0xfc, 0x06, 0x92, 0x00, 0xfa, 0x06, 0x99, 0x00,
  0xf8, 0x06, 0x9f, 0x00, 0xf6, 0x06, 0xa6, 0x00, 0xf4, 0x06, 0xad, 0x00,
  0xf2, 0x06, 0xb5, 0x00, 0xf0, 0x05, 0xc0, 0x00, 0xed, 0x05, 0xce, 0x00,
  0xeb, 0x05, 0xe4, 0x00, 0xe9, 0x06, 0xf3, 0x00, 0xe6, 0x08, 0xff, 0x00,
  0xe5, 0x0a, 0xff, 0x00, 0xe4, 0x0b, 0xff, 0x00, 0xe4, 0x0b, 0xff, 0x01,
  0xe4, 0x0b, 0xff, 0x01, 0xe4, 0x0b, 0xff, 0x01, 0xe4, 0x0b, 0xff, 0x01,
  0xe4, 0x0b, 0xff, 0x01, 0xff, 0x21, 0x18, 0x00, 0xff, 0x21, 0x13, 0x00,
  0xff, 0x20, 0x11, 0x00, 0xff, 0x1b, 0x12, 0x00, 0xff, 0x1c, 0x1a, 0x00,
  0xff, 0x1a, 0x24, 0x00, 0xff, 0x16, 0x2f, 0x00, 0xff, 0x13, 0x3c, 0x00,
  0xff, 0x11, 0x49, 0x00, 0xff, 0x10, 0x55, 0x00, 0xfc, 0x0e, 0x61, 0x00,
  0xf9, 0x0e, 0x6b, 0x00, 0xf6, 0x0e, 0x75, 0x00, 0xf4, 0x0e, 0x7e, 0x00,
  0xf2, 0x0e, 0x86, 0x00, 0xf0, 0x0e, 0x8e, 0x00, 0xee, 0x0e, 0x95, 0x00,
  0xed, 0x0e, 0x9b, 0x00, 0xeb, 0x0e, 0xa2, 0x00, 0xea, 0x0e, 0xaa, 0x00,
  0xe8, 0x0e, 0xb3, 0x00, 0xe6, 0x0f, 0xbd, 0x00, 0xe5, 0x0f, 0xcc, 0x00,
  0xe1, 0x0f, 0xe3, 0x00, 0xdd, 0x10, 0xf3, 0x00, 0xd9, 0x11, 0xff, 0x01,
  0xd6, 0x12, 0xff, 0x01, 0xd4, 0x13, 0xff, 0x01, 0xd3, 0x13, 0xff, 0x02,
  0xd2, 0x13, 0xff, 0x02, 0xd2, 0x13, 0xff, 0x02, 0xd2, 0x13, 0xff, 0x02,
  0xd2, 0x13, 0xff, 0x02, 0xff, 0x25, 0x13, 0x00, 0xff, 0x25, 0x10, 0x00,
  0xff, 0x24, 0x0d, 0x00, 0xff, 0x23, 0x0e, 0x00, 0xff, 0x23, 0x14, 0x00,
  0xff, 0x22, 0x1e, 0x00, 0xff, 0x1f, 0x29, 0x00, 0xff, 0x1c, 0x35, 0x00,
  0xf9, 0x19, 0x43, 0x00, 0xf4, 0x18, 0x4f, 0x00, 0xef, 0x17, 0x5b, 0x00,
  0xec, 0x17, 0x66, 0x00, 0xe9, 0x17, 0x70, 0x00, 0xe6, 0x17, 0x79, 0x00,
  0xe4, 0x17, 0x81, 0x00, 0xe2, 0x17, 0x89, 0x00, 0xe0, 0x17, 0x91, 0x00,
  0xdf, 0x17, 0x98, 0x00, 0xdd, 0x17, 0x9f, 0x00, 0xdb, 0x17, 0xa7, 0x00,
  0xd9, 0x18, 0xb1, 0x00, 0xd6, 0x18, 0xbb, 0x00, 0xd4, 0x19, 0xca, 0x00,
  0xd0, 0x1a, 0xe1, 0x01, 0xcc, 0x1b, 0xf3, 0x01, 0xc9, 0x1c, 0xff, 0x02,
  0xc6, 0x1c, 0xff, 0x02, 0xc4, 0x1c, 0xff, 0x03, 0xc3, 0x1c, 0xff, 0x03,
  0xc3, 0x1c, 0xff, 0x03, 0xc3, 0x1c, 0xff, 0x03, 0xc3, 0x1c, 0xff, 0x03,
  0xc3, 0x1c, 0xff, 0x03, 0xff, 0x28, 0x10, 0x00, 0xff, 0x29, 0x0b, 0x00,
  0xff, 0x28, 0x06, 0x00, 0xff, 0x2b, 0x0b, 0x00, 0xff, 0x2b, 0x10, 0x00,
  0xff, 0x29, 0x17, 0x00, 0xfd, 0x26, 0x22, 0x00, 0xf4, 0x23, 0x2e, 0x00,
  0xec, 0x21, 0x3b, 0x00, 0xe6, 0x20, 0x49, 0x00, 0xe2, 0x20, 0x55, 0x00,
  0xde, 0x20, 0x60, 0x00, 0xda, 0x21, 0x6a, 0x00, 0xd6, 0x21, 0x74, 0x00,
  0xd3, 0x21, 0x7c, 0x01, 0xd0, 0x21, 0x84, 0x01, 0xcf, 0x22, 0x8c, 0x01,
  0xcd, 0x22, 0x93, 0x01, 0xcb, 0x22, 0x9b, 0x01, 0xc9, 0x22, 0xa3, 0x01,
  0xc8, 0x23, 0xac, 0x02, 0xc6, 0x23, 0xb6, 0x02, 0xc4, 0x23, 0xc4, 0x02,
  0xc2, 0x24, 0xdb, 0x02, 0xbe, 0x25, 0xee, 0x03, 0xbb, 0x25, 0xfe, 0x04,
  0xb8, 0x25, 0xff, 0x05, 0xb6, 0x25, 0xff, 0x05, 0xb5, 0x25, 0xff, 0x06,
  0xb5, 0x25, 0xff, 0x06, 0xb5, 0x25, 0xff, 0x05, 0xb5, 0x25, 0xff, 0x05,
  0xb5, 0x25, 0xff, 0x05, 0xff, 0x2c, 0x0d, 0x00, 0xff, 0x2d, 0x05, 0x00,
  0xff, 0x2e, 0x01, 0x00, 0xff, 0x31, 0x05, 0x00, 0xff, 0x31, 0x0b, 0x00,
  0xfd, 0x2f, 0x10, 0x00, 0xf1, 0x2b, 0x18, 0x00, 0xe7, 0x29, 0x25, 0x00,
  0xdf, 0x28, 0x33, 0x00, 0xd8, 0x28, 0x42, 0x00, 0xd1, 0x2a, 0x4f, 0x00,
  0xcd, 0x2b, 0x5a, 0x00, 0xc9, 0x2b, 0x65, 0x01, 0xc7, 0x2b, 0x6e, 0x01,
  0xc4, 0x2c, 0x76, 0x02, 0xc2, 0x2c, 0x7e, 0x02, 0xc0, 0x2c, 0x86, 0x03,
  0xbe, 0x2c, 0x8e, 0x03, 0xbd, 0x2c, 0x96, 0x03, 0xbb, 0x2c, 0x9e, 0x04,
  0xb9, 0x2c, 0xa7, 0x04, 0xb8, 0x2c, 0xb1, 0x05, 0xb6, 0x2c, 0xbf, 0x05,
  0xb5, 0x2d, 0xd1, 0x05, 0xb1, 0x2d, 0xea, 0x06, 0xae, 0x2e, 0xfb, 0x07,
  0xab, 0x2e, 0xff, 0x08, 0xa9, 0x2e, 0xff, 0x08, 0xa8, 0x2e, 0xff, 0x08,
  0xa8, 0x2d, 0xff, 0x08, 0xa8, 0x2d, 0xff, 0x08, 0xa8, 0x2d, 0xff, 0x08,
  0xa8, 0x2d, 0xff, 0x08, 0xff, 0x2f, 0x08, 0x00, 0xff, 0x31, 0x00, 0x00,
  0xff, 0x35, 0x00, 0x00, 0xf6, 0x37, 0x00, 0x00, 0xea, 0x36, 0x02, 0x00,
  0xe7, 0x33, 0x08, 0x00, 0xe4, 0x2f, 0x0f, 0x00, 0xd9, 0x2e, 0x1b, 0x00,
  0xcf, 0x31, 0x2c, 0x00, 0xc9, 0x33, 0x3c, 0x00, 0xc4, 0x34, 0x49, 0x00,
  0xc0, 0x35, 0x55, 0x01, 0xbc, 0x35, 0x5f, 0x02, 0xba, 0x35, 0x68, 0x02,
  0xb7, 0x35, 0x70, 0x03, 0xb5, 0x34, 0x78, 0x04, 0xb3, 0x34, 0x80, 0x05,
  0xb1, 0x34, 0x88, 0x06, 0xb0, 0x34, 0x90, 0x06, 0xae, 0x34, 0x99, 0x07,
  0xac, 0x34, 0xa2, 0x08, 0xab, 0x34, 0xac, 0x09, 0xa9, 0x34, 0xb9, 0x09,
  0xa7, 0x34, 0xca, 0x0a, 0xa5, 0x35, 0xe5, 0x0a, 0xa1, 0x35, 0xf8, 0x0b,
  0x9f, 0x35, 0xff, 0x0c, 0x9d, 0x35, 0xff, 0x0c, 0x9d, 0x35, 0xff, 0x0b,
  0x9c, 0x35, 0xff, 0x0b, 0x9c, 0x35, 0xff, 0x0b, 0x9c, 0x35, 0xff, 0x0b,
  0x9c, 0x35, 0xff, 0x0b, 0xff, 0x33, 0x02, 0x00, 0xff, 0x35, 0x00, 0x00,
  0xf6, 0x3a, 0x00, 0x00, 0xe5, 0x3e, 0x00, 0x00, 0xdc, 0x40, 0x00, 0x00,
  0xd4, 0x3d, 0x04, 0x00, 0xd2, 0x37, 0x09, 0x00, 0xcb, 0x38, 0x15, 0x00,
  0xc3, 0x3a, 0x26, 0x00, 0xbd, 0x3d, 0x36, 0x00, 0xb8, 0x3e, 0x44, 0x01,
  0xb4, 0x3e, 0x50, 0x01, 0xb1, 0x3d, 0x5a, 0x03, 0xae, 0x3d, 0x63, 0x04,
  0xac, 0x3d, 0x6b, 0x05, 0xa9, 0x3c, 0x73, 0x06, 0xa7, 0x3c, 0x7b, 0x08,
  0xa6, 0x3c, 0x83, 0x09, 0xa4, 0x3b, 0x8b, 0x0a, 0xa2, 0x3b, 0x94, 0x0b,
  0xa0, 0x3b, 0x9d, 0x0c, 0x9e, 0x3b, 0xa8, 0x0d, 0x9d, 0x3b, 0xb4, 0x0e,
  0x9b, 0x3b, 0xc5, 0x0e, 0x99, 0x3b, 0xe0, 0x0e, 0x96, 0x3b, 0xf4, 0x0f,
  0x94, 0x3c, 0xff, 0x0f, 0x92, 0x3c, 0xff, 0x0f, 0x92, 0x3c, 0xff, 0x0e,
  0x91, 0x3c, 0xff, 0x0d, 0x91, 0x3c, 0xff, 0x0d, 0x91, 0x3c, 0xff, 0x0d,
  0x91, 0x3c, 0xff, 0x0d, 0xff, 0x35, 0x00, 0x00, 0xff, 0x39, 0x00, 0x00,
  0xea, 0x41, 0x00, 0x00, 0xdd, 0x46, 0x00, 0x00, 0xd0, 0x47, 0x00, 0x00,
  0xc9, 0x46, 0x00, 0x00, 0xc6, 0x41, 0x05, 0x00, 0xc0, 0x40, 0x11, 0x00,
  0xb9, 0x42, 0x21, 0x00, 0xb3, 0x44, 0x32, 0x00, 0xaf, 0x45, 0x40, 0x01,
  0xab, 0x45, 0x4b, 0x02, 0xa7, 0x45, 0x55, 0x03, 0xa4, 0x44, 0x5e, 0x05,
  0xa1, 0x44, 0x66, 0x07, 0x9f, 0x43, 0x6e, 0x08, 0x9d, 0x43, 0x76, 0x0a,
  0x9b, 0x42, 0x7e, 0x0b, 0x99, 0x42, 0x86, 0x0d, 0x97, 0x41, 0x8f, 0x0e,
  0x95, 0x41, 0x99, 0x0f, 0x93, 0x41, 0xa4, 0x11, 0x91, 0x41, 0xb0, 0x12,
  0x90, 0x41, 0xc0, 0x12, 0x8e, 0x41, 0xd9, 0x12, 0x8b, 0x41, 0xf1, 0x12,
  0x89, 0x42, 0xff, 0x12, 0x88, 0x42, 0xff, 0x11, 0x88, 0x42, 0xff, 0x10,
  0x87, 0x42, 0xff, 0x10, 0x87, 0x42, 0xff, 0x0f, 0x87, 0x42, 0xff, 0x0f,
  0x87, 0x42, 0xff, 0x0f, 0xff, 0x38, 0x00, 0x00, 0xf3, 0x3d, 0x00, 0x00,
  0xe3, 0x47, 0x00, 0x00, 0xd2, 0x4c, 0x00, 0x00, 0xc8, 0x4e, 0x00, 0x00,
  0xc0, 0x4d, 0x00, 0x00, 0xbb, 0x4a, 0x02, 0x00, 0xb6, 0x47, 0x0e, 0x00,
  0xb0, 0x49, 0x1d, 0x00, 0xab, 0x4b, 0x2d, 0x00, 0xa6, 0x4c, 0x3b, 0x01,
  0xa2, 0x4c, 0x47, 0x02, 0x9e, 0x4b, 0x51, 0x04, 0x9b, 0x4b, 0x5a, 0x06,
  0x99, 0x4a, 0x62, 0x08, 0x96, 0x49, 0x6a, 0x0a, 0x94, 0x49, 0x71, 0x0c,
  0x92, 0x48, 0x79, 0x0e, 0x8f, 0x48, 0x82, 0x0f, 0x8d, 0x47, 0x8b, 0x11,
  0x8b, 0x47, 0x95, 0x12, 0x89, 0x46, 0xa0, 0x14, 0x87, 0x46, 0xac, 0x15,
  0x85, 0x46, 0xbb, 0x16, 0x84, 0x46, 0xd1, 0x16, 0x82, 0x47, 0xee, 0x16,
  0x80, 0x47, 0xff, 0x15, 0x7f, 0x47, 0xff, 0x14, 0x7f, 0x47, 0xff, 0x12,
  0x7f, 0x47, 0xff, 0x11, 0x7f, 0x47, 0xff, 0x11, 0x7f, 0x47, 0xff, 0x11,
  0x7f, 0x47, 0xff, 0x11, 0xff, 0x3b, 0x00, 0x00, 0xee, 0x43, 0x00, 0x00,
  0xdc, 0x4c, 0x00, 0x00, 0xcc, 0x51, 0x00, 0x00, 0xc1, 0x54, 0x00, 0x00,
  0xb9, 0x54, 0x00, 0x00, 0xb4, 0x51, 0x00, 0x00, 0xae, 0x4d, 0x0b, 0x00,
  0xa8, 0x4f, 0x19, 0x00, 0xa3, 0x51, 0x29, 0x00, 0x9e, 0x52, 0x37, 0x01,
  0x9a, 0x52, 0x43, 0x02, 0x97, 0x51, 0x4e, 0x04, 0x94, 0x51, 0x56, 0x06,
  0x91, 0x50, 0x5e, 0x09, 0x8e, 0x4f, 0x66, 0x0b, 0x8c, 0x4e, 0x6d, 0x0d,
  0x89, 0x4e, 0x75, 0x0f, 0x87, 0x4d, 0x7e, 0x11, 0x85, 0x4d, 0x87, 0x13,
  0x82, 0x4c, 0x91, 0x15, 0x80, 0x4c, 0x9c, 0x16, 0x7e, 0x4b, 0xa9, 0x17,
  0x7c, 0x4b, 0xb8, 0x18, 0x7b, 0x4b, 0xcd, 0x18, 0x79, 0x4c, 0xeb, 0x18,
  0x78, 0x4c, 0xfe, 0x17, 0x77, 0x4c, 0xff, 0x15, 0x77, 0x4c, 0xff, 0x14,
  0x77, 0x4c, 0xff, 0x13, 0x77, 0x4c, 0xff, 0x12, 0x77, 0x4c, 0xff, 0x12,
  0x77, 0x4c, 0xff, 0x12, 0xff, 0x3e, 0x00, 0x00, 0xe8, 0x47, 0x00, 0x00,
  0xd5, 0x50, 0x00, 0x00, 0xc6, 0x56, 0x00, 0x00, 0xbc, 0x58, 0x00, 0x00,
  0xb4, 0x59, 0x00, 0x00, 0xad, 0x56, 0x00, 0x00, 0xa7, 0x53, 0x07, 0x00,
  0xa1, 0x54, 0x15, 0x00, 0x9c, 0x56, 0x25, 0x00, 0x98, 0x57, 0x34, 0x01,
  0x94, 0x57, 0x40, 0x02, 0x90, 0x57, 0x4a, 0x04, 0x8d, 0x56, 0x53, 0x06,
  0x8a, 0x55, 0x5b, 0x09, 0x87, 0x54, 0x63, 0x0b, 0x84, 0x54, 0x6a, 0x0e,
  0x82, 0x53, 0x72, 0x10, 0x80, 0x52, 0x7a, 0x12, 0x7d, 0x52, 0x83, 0x14,
  0x7b, 0x51, 0x8e, 0x16, 0x78, 0x50, 0x99, 0x18, 0x76, 0x50, 0xa6, 0x19,
  0x74, 0x50, 0xb5, 0x1a, 0x73, 0x50, 0xc9, 0x1a, 0x71, 0x50, 0xe8, 0x1a,
  0x70, 0x51, 0xfc, 0x18, 0x70, 0x51, 0xff, 0x17, 0x70, 0x51, 0xff, 0x15,
  0x70, 0x51, 0xff, 0x14, 0x71, 0x50, 0xff, 0x13, 0x71, 0x50, 0xff, 0x13,
  0x71, 0x50, 0xff, 0x13, 0xf5, 0x40, 0x00, 0x00, 0xe4, 0x4b, 0x00, 0x00,
  0xcf, 0x54, 0x00, 0x00, 0xc1, 0x5a, 0x00, 0x00, 0xb7, 0x5d, 0x00, 0x00,
  0xaf, 0x5e, 0x00, 0x00, 0xa7, 0x5b, 0x00, 0x00, 0xa1, 0x58, 0x03, 0x00,
  0x9b, 0x59, 0x12, 0x00, 0x96, 0x5b, 0x22, 0x00, 0x92, 0x5c, 0x31, 0x01,
  0x8e, 0x5c, 0x3d, 0x02, 0x8a, 0x5c, 0x47, 0x04, 0x87, 0x5b, 0x50, 0x06,
  0x83, 0x5a, 0x58, 0x09, 0x81, 0x59, 0x60, 0x0c, 0x7e, 0x59, 0x67, 0x0e,
  0x7b, 0x58, 0x6f, 0x10, 0x79, 0x57, 0x77, 0x13, 0x76, 0x56, 0x80, 0x15,
  0x74, 0x56, 0x8b, 0x17, 0x72, 0x55, 0x96, 0x19, 0x6f, 0x55, 0xa3, 0x1a,
  0x6d, 0x54, 0xb2, 0x1b, 0x6c, 0x54, 0xc6, 0x1b, 0x6a, 0x55, 0xe6, 0x1b,
  0x6a, 0x55, 0xfb, 0x19, 0x6a, 0x55, 0xff, 0x17, 0x6a, 0x55, 0xff, 0x16,
  0x6a, 0x55, 0xff, 0x15, 0x6b, 0x55, 0xff, 0x14, 0x6b, 0x55, 0xff, 0x14,
  0x6b, 0x55, 0xff, 0x14, 0xf2, 0x43, 0x00, 0x00, 0xdf, 0x4f, 0x00, 0x00,
  0xcb, 0x58, 0x00, 0x00, 0xbd, 0x5d, 0x00, 0x00, 0xb3, 0x61, 0x00, 0x00,
  0xab, 0x62, 0x00, 0x00, 0xa2, 0x60, 0x00, 0x00, 0x9b, 0x5c, 0x00, 0x00,
  0x95, 0x5e, 0x10, 0x00, 0x90, 0x60, 0x1f, 0x00, 0x8c, 0x61, 0x2e, 0x00,
  0x88, 0x61, 0x3a, 0x02, 0x84, 0x60, 0x45, 0x04, 0x81, 0x60, 0x4e, 0x06,
  0x7e, 0x5f, 0x56, 0x09, 0x7b, 0x5e, 0x5d, 0x0b, 0x78, 0x5d, 0x65, 0x0e,
  0x76, 0x5c, 0x6c, 0x10, 0x73, 0x5c, 0x74, 0x13, 0x70, 0x5b, 0x7d, 0x15,
  0x6e, 0x5a, 0x88, 0x17, 0x6b, 0x5a, 0x94, 0x19, 0x69, 0x59, 0xa1, 0x1b,
  0x67, 0x59, 0xb0, 0x1c, 0x65, 0x59, 0xc3, 0x1c, 0x64, 0x59, 0xe3, 0x1c,
  0x64, 0x59, 0xfa, 0x1a, 0x64, 0x59, 0xff, 0x18, 0x64, 0x59, 0xff, 0x17,
  0x65, 0x59, 0xff, 0x15, 0x65, 0x59, 0xff, 0x14, 0x65, 0x59, 0xff, 0x14,
  0x65, 0x59, 0xff, 0x14, 0xef, 0x46, 0x00, 0x00, 0xda, 0x52, 0x00, 0x00,
  0xc6, 0x5b, 0x00, 0x00, 0xba, 0x61, 0x00, 0x00, 0xb0, 0x65, 0x00, 0x00,
  0xa6, 0x66, 0x00, 0x00, 0x9d, 0x63, 0x00, 0x00, 0x95, 0x61, 0x00, 0x00,
  0x8f, 0x62, 0x0e, 0x00, 0x8b, 0x64, 0x1c, 0x00, 0x87, 0x65, 0x2b, 0x00,
  0x83, 0x65, 0x37, 0x01, 0x7f, 0x65, 0x42, 0x03, 0x7c, 0x64, 0x4b, 0x06,
  0x78, 0x63, 0x53, 0x08, 0x75, 0x63, 0x5b, 0x0b, 0x73, 0x62, 0x62, 0x0e,
  0x70, 0x61, 0x6a, 0x10, 0x6d, 0x60, 0x72, 0x13, 0x6b, 0x60, 0x7b, 0x15,
  0x68, 0x5f, 0x86, 0x17, 0x66, 0x5e, 0x91, 0x19, 0x63, 0x5e, 0x9f, 0x1b,
  0x61, 0x5d, 0xae, 0x1c, 0x60, 0x5d, 0xc1, 0x1c, 0x5f, 0x5d, 0xe1, 0x1c,
  0x5f, 0x5d, 0xf8, 0x1a, 0x5f, 0x5d, 0xff, 0x18, 0x5f, 0x5d, 0xff, 0x17,
  0x60, 0x5d, 0xff, 0x16, 0x60, 0x5d, 0xff, 0x15, 0x60, 0x5d, 0xff, 0x15,
  0x60, 0x5d, 0xff, 0x15, 0xeb, 0x4a, 0x00, 0x00, 0xd4, 0x56, 0x00, 0x00,
  0xc3, 0x5e, 0x00, 0x00, 0xb6, 0x65, 0x00, 0x00, 0xac, 0x69, 0x00, 0x00,
  0xa2, 0x69, 0x00, 0x00, 0x98, 0x67, 0x00, 0x00, 0x8f, 0x65, 0x00, 0x00,
  0x89, 0x66, 0x0c, 0x00, 0x85, 0x68, 0x19, 0x00, 0x81, 0x69, 0x28, 0x00,
  0x7e, 0x6a, 0x35, 0x01, 0x7a, 0x69, 0x3f, 0x03, 0x76, 0x69, 0x49, 0x05,
  0x73, 0x68, 0x51, 0x08, 0x70, 0x67, 0x59, 0x0a, 0x6d, 0x67, 0x60, 0x0d,
  0x6b, 0x66, 0x67, 0x10, 0x68, 0x65, 0x70, 0x12, 0x65, 0x64, 0x79, 0x15,
  0x63, 0x64, 0x83, 0x17, 0x60, 0x63, 0x8f, 0x19, 0x5e, 0x62, 0x9d, 0x1b,
  0x5c, 0x62, 0xac, 0x1c, 0x5a, 0x62, 0xbf, 0x1c, 0x59, 0x62, 0xdf, 0x1c,
  0x59, 0x62, 0xf7, 0x1a, 0x5a, 0x62, 0xff, 0x19, 0x5a, 0x61, 0xff, 0x17,
  0x5b, 0x61, 0xff, 0x16, 0x5b, 0x61, 0xff, 0x15, 0x5b, 0x61, 0xff, 0x15,
  0x5b, 0x61, 0xff, 0x15, 0xe7, 0x4d, 0x00, 0x00, 0xcf, 0x59, 0x00, 0x00,
  0xbf, 0x62, 0x00, 0x00, 0xb3, 0x68, 0x00, 0x00, 0xa9, 0x6d, 0x00, 0x00,
  0x9e, 0x6d, 0x00, 0x00, 0x93, 0x6b, 0x00, 0x00, 0x89, 0x69, 0x00, 0x00,
  0x83, 0x6b, 0x09, 0x00, 0x7f, 0x6d, 0x15, 0x00, 0x7c, 0x6e, 0x25, 0x00,
  0x78, 0x6e, 0x32, 0x01, 0x75, 0x6e, 0x3d, 0x02, 0x71, 0x6e, 0x46, 0x04,
  0x6e, 0x6d, 0x4f, 0x07, 0x6b, 0x6c, 0x56, 0x09, 0x68, 0x6c, 0x5e, 0x0c,
  0x65, 0x6b, 0x65, 0x0f, 0x63, 0x6a, 0x6d, 0x11, 0x60, 0x69, 0x76, 0x14,
  0x5d, 0x69, 0x81, 0x16, 0x5b, 0x68, 0x8d, 0x18, 0x58, 0x67, 0x9b, 0x1a,
  0x56, 0x67, 0xaa, 0x1b, 0x55, 0x67, 0xbd, 0x1c, 0x54, 0x67, 0xdc, 0x1c,
  0x54, 0x67, 0xf6, 0x1a, 0x54, 0x66, 0xff, 0x18, 0x55, 0x66, 0xff, 0x17,
  0x55, 0x65, 0xff, 0x16, 0x56, 0x65, 0xff, 0x15, 0x56, 0x65, 0xff, 0x15,
  0x56, 0x65, 0xff, 0x15, 0xe2, 0x51, 0x00, 0x00, 0xca, 0x5d, 0x00, 0x00,
  0xbb, 0x66, 0x00, 0x00, 0xaf, 0x6c, 0x00, 0x00, 0xa6, 0x71, 0x00, 0x00,
  0x99, 0x70, 0x00, 0x00, 0x8e, 0x6f, 0x00, 0x00, 0x83, 0x6e, 0x00, 0x00,
  0x7d, 0x70, 0x05, 0x00, 0x78, 0x72, 0x12, 0x00, 0x75, 0x73, 0x21, 0x00,
  0x72, 0x73, 0x2f, 0x01, 0x6f, 0x73, 0x3a, 0x02, 0x6c, 0x73, 0x44, 0x04,
  0x69, 0x72, 0x4c, 0x06, 0x66, 0x72, 0x54, 0x08, 0x63, 0x71, 0x5b, 0x0b,
  0x60, 0x70, 0x63, 0x0d, 0x5d, 0x70, 0x6b, 0x10, 0x5b, 0x6f, 0x74, 0x13,
  0x58, 0x6e, 0x7f, 0x15, 0x55, 0x6e, 0x8b, 0x17, 0x53, 0x6d, 0x99, 0x19,
  0x51, 0x6d, 0xa8, 0x1a, 0x4f, 0x6d, 0xbb, 0x1b, 0x4e, 0x6d, 0xd9, 0x1a,
  0x4e, 0x6c, 0xf4, 0x19, 0x4f, 0x6b, 0xff, 0x18, 0x4f, 0x6b, 0xff, 0x17,
  0x50, 0x6a, 0xff, 0x16, 0x50, 0x6a, 0xff, 0x15, 0x50, 0x6a, 0xff, 0x15,
  0x50, 0x6a, 0xff, 0x15, 0xdd, 0x55, 0x00, 0x00, 0xc5, 0x61, 0x00, 0x00,
  0xb7, 0x6a, 0x00, 0x00, 0xac, 0x71, 0x00, 0x00, 0xa2, 0x75, 0x00, 0x00,
  0x94, 0x74, 0x00, 0x00, 0x89, 0x74, 0x00, 0x00, 0x7c, 0x73, 0x00, 0x00,
  0x76, 0x75, 0x00, 0x00, 0x71, 0x77, 0x10, 0x00, 0x6f, 0x78, 0x1d, 0x00,
  0x6c, 0x79, 0x2b, 0x00, 0x69, 0x79, 0x37, 0x01, 0x66, 0x79, 0x40, 0x03,
  0x63, 0x79, 0x49, 0x05, 0x60, 0x78, 0x51, 0x07, 0x5d, 0x77, 0x58, 0x09,
  0x5b, 0x77, 0x60, 0x0c, 0x58, 0x76, 0x68, 0x0e, 0x55, 0x75, 0x71, 0x11,
  0x52, 0x75, 0x7c, 0x13, 0x50, 0x74, 0x88, 0x16, 0x4d, 0x74, 0x97, 0x17,
  0x4b, 0x73, 0xa6, 0x18, 0x49, 0x73, 0xb9, 0x19, 0x48, 0x73, 0xd5, 0x19,
  0x49, 0x72, 0xf3, 0x18, 0x49, 0x71, 0xff, 0x17, 0x4a, 0x71, 0xff, 0x16,
  0x4a, 0x70, 0xff, 0x15, 0x4b, 0x70, 0xff, 0x14, 0x4b, 0x70, 0xff, 0x14,
  0x4b, 0x70, 0xff, 0x14, 0xd4, 0x5a, 0x00, 0x00, 0xc0, 0x66, 0x00, 0x00,
  0xb3, 0x6f, 0x00, 0x00, 0xa8, 0x76, 0x00, 0x00, 0x9d, 0x79, 0x00, 0x00,
  0x8f, 0x78, 0x00, 0x00, 0x84, 0x78, 0x00, 0x00, 0x77, 0x79, 0x00, 0x00,
  0x6f, 0x7c, 0x00, 0x00, 0x6a, 0x7d, 0x0d, 0x00, 0x67, 0x7e, 0x19, 0x00,
  0x64, 0x7f, 0x26, 0x00, 0x62, 0x80, 0x32, 0x01, 0x5f, 0x80, 0x3d, 0x02,
  0x5c, 0x80, 0x46, 0x03, 0x5a, 0x7f, 0x4e, 0x05, 0x57, 0x7f, 0x55, 0x07,
  0x54, 0x7e, 0x5d, 0x09, 0x52, 0x7d, 0x65, 0x0c, 0x4f, 0x7d, 0x6f, 0x0e,
  0x4c, 0x7c, 0x79, 0x11, 0x4a, 0x7c, 0x86, 0x13, 0x47, 0x7b, 0x94, 0x15,
  0x45, 0x7b, 0xa4, 0x16, 0x44, 0x7b, 0xb7, 0x16, 0x43, 0x7b, 0xd2, 0x16,
  0x43, 0x7a, 0xf2, 0x16, 0x43, 0x79, 0xff, 0x15, 0x43, 0x78, 0xff, 0x14,
  0x44, 0x77, 0xff, 0x14, 0x44, 0x76, 0xff, 0x13, 0x44, 0x76, 0xff, 0x13,
  0x44, 0x76, 0xff, 0x13, 0xcd, 0x5f, 0x00, 0x00, 0xbb, 0x6b, 0x00, 0x00,
  0xae, 0x74, 0x00, 0x00, 0xa4, 0x7c, 0x00, 0x00, 0x97, 0x7e, 0x00, 0x00,
  0x8a, 0x7d, 0x00, 0x00, 0x7f, 0x7e, 0x00, 0x00, 0x72, 0x7f, 0x00, 0x00,
  0x66, 0x83, 0x00, 0x00, 0x61, 0x84, 0x08, 0x00, 0x5e, 0x86, 0x13, 0x00,
  0x5c, 0x87, 0x21, 0x00, 0x5a, 0x87, 0x2e, 0x00, 0x58, 0x87, 0x38, 0x01,
  0x55, 0x87, 0x42, 0x02, 0x53, 0x87, 0x4a, 0x03, 0x50, 0x87, 0x52, 0x05,
  0x4e, 0x86, 0x5a, 0x07, 0x4b, 0x86, 0x62, 0x09, 0x49, 0x85, 0x6c, 0x0b,
  0x46, 0x85, 0x77, 0x0d, 0x43, 0x84, 0x83, 0x0f, 0x41, 0x84, 0x92, 0x11,
  0x3f, 0x84, 0xa2, 0x12, 0x3d, 0x84, 0xb5, 0x13, 0x3c, 0x84, 0xcf, 0x13,
  0x3c, 0x82, 0xf0, 0x12, 0x3c, 0x81, 0xff, 0x12, 0x3d, 0x80, 0xff, 0x12,
  0x3d, 0x7f, 0xff, 0x12, 0x3d, 0x7e, 0xff, 0x11, 0x3d, 0x7e, 0xff, 0x11,
  0x3d, 0x7e, 0xff, 0x11, 0xc5, 0x66, 0x00, 0x00, 0xb5, 0x71, 0x00, 0x00,
  0xaa, 0x7b, 0x00, 0x00, 0x9f, 0x82, 0x00, 0x00, 0x92, 0x82, 0x00, 0x00,
  0x85, 0x82, 0x00, 0x00, 0x79, 0x83, 0x00, 0x00, 0x6d, 0x86, 0x00, 0x00,
  0x5f, 0x8a, 0x00, 0x00, 0x58, 0x8d, 0x01, 0x00, 0x54, 0x8e, 0x0f, 0x00,
  0x52, 0x8f, 0x1b, 0x00, 0x50, 0x8f, 0x27, 0x00, 0x4f, 0x90, 0x33, 0x00,
  0x4d, 0x90, 0x3d, 0x01, 0x4b, 0x90, 0x45, 0x02, 0x49, 0x90, 0x4e, 0x03,
  0x46, 0x90, 0x56, 0x04, 0x44, 0x8f, 0x5f, 0x05, 0x42, 0x8f, 0x68, 0x07,
  0x3f, 0x8f, 0x73, 0x09, 0x3d, 0x8e, 0x80, 0x0b, 0x3a, 0x8e, 0x8f, 0x0c,
  0x38, 0x8e, 0xa0, 0x0d, 0x37, 0x8e, 0xb3, 0x0e, 0x36, 0x8e, 0xcc, 0x0e,
  0x36, 0x8d, 0xef, 0x0e, 0x35, 0x8b, 0xff, 0x0e, 0x35, 0x89, 0xff, 0x0f,
  0x35, 0x88, 0xff, 0x0f, 0x36, 0x87, 0xff, 0x0f, 0x36, 0x87, 0xff, 0x0f,
  0x36, 0x87, 0xff, 0x0f, 0xbe, 0x6d, 0x00, 0x00, 0xb0, 0x79, 0x00, 0x00,
  0xa5, 0x82, 0x00, 0x00, 0x99, 0x87, 0x00, 0x00, 0x8c, 0x88, 0x00, 0x00,
  0x7f, 0x88, 0x00, 0x00, 0x72, 0x8a, 0x00, 0x00, 0x66, 0x8d, 0x00, 0x00,
  0x5a, 0x91, 0x00, 0x00, 0x50, 0x95, 0x00, 0x00, 0x49, 0x97, 0x09, 0x00,
  0x47, 0x98, 0x13, 0x00, 0x45, 0x98, 0x20, 0x00, 0x44, 0x99, 0x2b, 0x00,
  0x43, 0x99, 0x36, 0x00, 0x41, 0x9a, 0x40, 0x00, 0x40, 0x9a, 0x48, 0x01,
  0x3e, 0x9a, 0x51, 0x02, 0x3c, 0x9a, 0x5a, 0x02, 0x3a, 0x9a, 0x64, 0x03,
  0x37, 0x9a, 0x6f, 0x05, 0x35, 0x99, 0x7d, 0x06, 0x33, 0x99, 0x8c, 0x07,
  0x31, 0x99, 0x9d, 0x08, 0x2f, 0x99, 0xb0, 0x08, 0x2e, 0x99, 0xca, 0x08,
  0x2e, 0x98, 0xed, 0x08, 0x2e, 0x96, 0xff, 0x0a, 0x2d, 0x94, 0xff, 0x0a,
  0x2d, 0x93, 0xff, 0x0b, 0x2d, 0x92, 0xff, 0x0b, 0x2d, 0x92, 0xff, 0x0b,
  0x2d, 0x92, 0xff, 0x0b, 0xb6, 0x75, 0x00, 0x00, 0xaa, 0x81, 0x00, 0x00,
  0x9e, 0x88, 0x00, 0x00, 0x93, 0x8d, 0x00, 0x00, 0x86, 0x8e, 0x00, 0x00,
  0x78, 0x8f, 0x00, 0x00, 0x6b, 0x92, 0x00, 0x00, 0x5f, 0x95, 0x00, 0x00,
  0x54, 0x99, 0x00, 0x00, 0x49, 0x9d, 0x00, 0x00, 0x40, 0xa0, 0x00, 0x00,
  0x3a, 0xa2, 0x0d, 0x00, 0x38, 0xa3, 0x17, 0x00, 0x37, 0xa3, 0x22, 0x00,
  0x36, 0xa4, 0x2d, 0x00, 0x35, 0xa4, 0x37, 0x00, 0x34, 0xa4, 0x41, 0x00,
  0x33, 0xa5, 0x4b, 0x00, 0x31, 0xa5, 0x54, 0x01, 0x30, 0xa5, 0x5e, 0x01,
  0x2e, 0xa5, 0x6a, 0x01, 0x2c, 0xa5, 0x78, 0x02, 0x2a, 0xa5, 0x88, 0x03,
  0x28, 0xa5, 0x9a, 0x03, 0x27, 0xa5, 0xad, 0x04, 0x26, 0xa5, 0xc6, 0x03,
  0x26, 0xa4, 0xeb, 0x04, 0x25, 0xa2, 0xff, 0x05, 0x25, 0xa0, 0xff, 0x06,
  0x24, 0x9f, 0xff, 0x06, 0x24, 0x9e, 0xff, 0x07, 0x24, 0x9e, 0xff, 0x07,
  0x24, 0x9e, 0xff, 0x07, 0xaf, 0x7e, 0x00, 0x00, 0xa3, 0x88, 0x00, 0x00,
  0x97, 0x8e, 0x00, 0x00, 0x8d, 0x93, 0x00, 0x00, 0x7e, 0x95, 0x00, 0x00,
  0x70, 0x98, 0x00, 0x00, 0x63, 0x9b, 0x00, 0x00, 0x57, 0x9f, 0x00, 0x00,
  0x4c, 0xa2, 0x00, 0x00, 0x42, 0xa6, 0x00, 0x00, 0x38, 0xa9, 0x00, 0x00,
  0x2f, 0xac, 0x03, 0x00, 0x2a, 0xae, 0x0e, 0x00, 0x29, 0xae, 0x18, 0x00,
  0x28, 0xaf, 0x23, 0x00, 0x27, 0xaf, 0x2d, 0x00, 0x26, 0xb0, 0x37, 0x00,
  0x25, 0xb0, 0x41, 0x00, 0x24, 0xb0, 0x4b, 0x00, 0x23, 0xb1, 0x56, 0x00,
  0x22, 0xb1, 0x63, 0x00, 0x21, 0xb1, 0x71, 0x00, 0x1f, 0xb1, 0x82, 0x00,
  0x1e, 0xb2, 0x94, 0x01, 0x1c, 0xb2, 0xa9, 0x01, 0x1b, 0xb2, 0xc1, 0x01,
  0x1b, 0xb1, 0xe7, 0x01, 0x1b, 0xaf, 0xfe, 0x02, 0x1a, 0xad, 0xff, 0x02,
  0x1a, 0xac, 0xff, 0x03, 0x1a, 0xab, 0xff, 0x03, 0x1a, 0xab, 0xff, 0x03,
  0x1a, 0xab, 0xff, 0x03, 0xa8, 0x88, 0x00, 0x00, 0x9b, 0x8f, 0x00, 0x00,
  0x91, 0x94, 0x00, 0x00, 0x84, 0x9a, 0x00, 0x00, 0x76, 0x9f, 0x00, 0x00,
  0x68, 0xa2, 0x00, 0x00, 0x5b, 0xa5, 0x00, 0x00, 0x4f, 0xa9, 0x00, 0x00,
  0x44, 0xad, 0x00, 0x00, 0x39, 0xb0, 0x00, 0x00, 0x2f, 0xb3, 0x00, 0x00,
  0x26, 0xb6, 0x00, 0x00, 0x1e, 0xb9, 0x05, 0x00, 0x18, 0xbb, 0x0e, 0x00,
  0x17, 0xbb, 0x16, 0x00, 0x17, 0xbc, 0x20, 0x00, 0x16, 0xbc, 0x2a, 0x00,
  0x15, 0xbd, 0x35, 0x00, 0x14, 0xbd, 0x40, 0x00, 0x13, 0xbe, 0x4b, 0x00,
  0x12, 0xbe, 0x58, 0x00, 0x12, 0xbe, 0x67, 0x00, 0x11, 0xbf, 0x78, 0x00,
  0x10, 0xbf, 0x8c, 0x00, 0x10, 0xc0, 0xa2, 0x00, 0x0e, 0xc0, 0xba, 0x00,
  0x0e, 0xc0, 0xe1, 0x00, 0x0f, 0xbd, 0xfb, 0x00, 0x0f, 0xbc, 0xff, 0x00,
  0x10, 0xba, 0xff, 0x01, 0x10, 0xba, 0xff, 0x01, 0x10, 0xba, 0xff, 0x01,
  0x10, 0xba, 0xff, 0x01, 0x9f, 0x8f, 0x00, 0x00, 0x94, 0x95, 0x00, 0x00,
  0x87, 0x9b, 0x00, 0x00, 0x79, 0xa1, 0x00, 0x00, 0x6b, 0xa7, 0x00, 0x00,
  0x5e, 0xac, 0x00, 0x00, 0x52, 0xb1, 0x00, 0x00, 0x45, 0xb4, 0x00, 0x00,
  0x3a, 0xb6, 0x00, 0x00, 0x2f, 0xb9, 0x00, 0x00, 0x25, 0xbc, 0x00, 0x00,
  0x1d, 0xbf, 0x00, 0x00, 0x15, 0xc3, 0x00, 0x00, 0x0f, 0xc6, 0x05, 0x00,
  0x0b, 0xca, 0x0d, 0x00, 0x09, 0xca, 0x14, 0x00, 0x08, 0xca, 0x1d, 0x00,
  0x07, 0xca, 0x27, 0x00, 0x07, 0xca, 0x32, 0x00, 0x06, 0xcb, 0x3e, 0x00,
  0x05, 0xcb, 0x4b, 0x00, 0x04, 0xcc, 0x5a, 0x00, 0x03, 0xcc, 0x6a, 0x00,
  0x02, 0xcc, 0x7e, 0x00, 0x01, 0xcc, 0x94, 0x00, 0x00, 0xcc, 0xab, 0x00,
  0x00, 0xcd, 0xc8, 0x00, 0x00, 0xcc, 0xed, 0x00, 0x00, 0xcc, 0xff, 0x00,
  0x00, 0xcb, 0xff, 0x00, 0x01, 0xca, 0xff, 0x00, 0x01, 0xca, 0xff, 0x00,
  0x01, 0xca, 0xff, 0x00, 0x97, 0x96, 0x00, 0x00, 0x8a, 0x9c, 0x00, 0x00,
  0x7c, 0xa3, 0x00, 0x00, 0x6e, 0xaa, 0x00, 0x00, 0x60, 0xb0, 0x00, 0x00,
  0x52, 0xb6, 0x00, 0x00, 0x45, 0xb9, 0x00, 0x00, 0x39, 0xbc, 0x00, 0x00,
  0x2e, 0xbf, 0x00, 0x00, 0x23, 0xc3, 0x00, 0x00, 0x1b, 0xc6, 0x00, 0x00,
  0x13, 0xca, 0x00, 0x00, 0x0d, 0xcd, 0x00, 0x00, 0x08, 0xd1, 0x00, 0x00,
  0x01, 0xd4, 0x09, 0x00, 0x00, 0xd4, 0x0e, 0x00, 0x00, 0xd5, 0x15, 0x00,
  0x00, 0xd6, 0x1e, 0x00, 0x00, 0xd8, 0x27, 0x00, 0x00, 0xd9, 0x31, 0x00,
  0x00, 0xdb, 0x3e, 0x00, 0x00, 0xdc, 0x4b, 0x00, 0x00, 0xdd, 0x5b, 0x00,
  0x00, 0xde, 0x6e, 0x00, 0x00, 0xde, 0x84, 0x00, 0x00, 0xdf, 0x9b, 0x00,
  0x00, 0xdf, 0xb4, 0x00, 0x00, 0xde, 0xd9, 0x00, 0x00, 0xdf, 0xf7, 0x00,
  0x00, 0xdf, 0xff, 0x00, 0x00, 0xdf, 0xff, 0x00, 0x00, 0xdf, 0xff, 0x00,
  0x00, 0xdf, 0xff, 0x00, 0x8d, 0x9d, 0x00, 0x00, 0x7f, 0xa5, 0x00, 0x00,
  0x70, 0xac, 0x00, 0x00, 0x61, 0xb3, 0x00, 0x00, 0x53, 0xba, 0x00, 0x00,
  0x45, 0xbf, 0x00, 0x00, 0x38, 0xc2, 0x00, 0x00, 0x2c, 0xc6, 0x00, 0x00,
  0x21, 0xc9, 0x00, 0x00, 0x18, 0xcd, 0x00, 0x00, 0x10, 0xd1, 0x00, 0x00,
  0x0b, 0xd5, 0x00, 0x00, 0x04, 0xda, 0x00, 0x00, 0x00, 0xde, 0x00, 0x00,
  0x00, 0xe0, 0x01, 0x00, 0x00, 0xe1, 0x09, 0x00, 0x00, 0xe2, 0x0e, 0x00,
  0x00, 0xe4, 0x13, 0x00, 0x00, 0xe5, 0x1b, 0x00, 0x00, 0xe7, 0x24, 0x00,
  0x00, 0xe9, 0x2f, 0x00, 0x00, 0xeb, 0x3c, 0x00, 0x00, 0xed, 0x4b, 0x00,
  0x00, 0xee, 0x5d, 0x00, 0x00, 0xee, 0x71, 0x00, 0x00, 0xef, 0x89, 0x00,
  0x00, 0xf0, 0xa2, 0x00, 0x00, 0xf0, 0xbc, 0x00, 0x00, 0xf0, 0xe3, 0x00,
  0x00, 0xef, 0xf9, 0x00, 0x00, 0xf0, 0xff, 0x00, 0x00, 0xf0, 0xff, 0x00,
  0x00, 0xf0, 0xff, 0x00, 0x81, 0xa5, 0x00, 0x00, 0x72, 0xad, 0x00, 0x00,
  0x63, 0xb5, 0x00, 0x00, 0x54, 0xbd, 0x00, 0x00, 0x46, 0xc4, 0x00, 0x00,
  0x37, 0xc8, 0x00, 0x00, 0x2a, 0xcc, 0x00, 0x00, 0x1f, 0xd0, 0x00, 0x00,
  0x15, 0xd5, 0x00, 0x00, 0x0e, 0xda, 0x00, 0x00, 0x07, 0xde, 0x00, 0x00,
  0x00, 0xe2, 0x00, 0x00, 0x00, 0xe6, 0x00, 0x00, 0x00, 0xe9, 0x00, 0x00,
  0x00, 0xea, 0x00, 0x00, 0x00, 0xec, 0x00, 0x00, 0x00, 0xee, 0x05, 0x00,
  0x00, 0xef, 0x0c, 0x00, 0x00, 0xf1, 0x10, 0x00, 0x00, 0xf3, 0x17, 0x00,
  0x00, 0xf5, 0x20, 0x00, 0x00, 0xf8, 0x2b, 0x00, 0x00, 0xfb, 0x39, 0x00,
  0x00, 0xfd, 0x4a, 0x00, 0x00, 0xfe, 0x5e, 0x00, 0x00, 0xff, 0x74, 0x00,
  0x00, 0xff, 0x8d, 0x00, 0x00, 0xff, 0xa6, 0x00, 0x00, 0xff, 0xc0, 0x00,
  0x00, 0xff, 0xe1, 0x00, 0x00, 0xff, 0xf5, 0x00, 0x00, 0xff, 0xf5, 0x00,
  0x00, 0xff, 0xf5, 0x00, 0x74, 0xae, 0x00, 0x00, 0x65, 0xb7, 0x00, 0x00,
  0x56, 0xc0, 0x00, 0x00, 0x47, 0xc8, 0x00, 0x00, 0x38, 0xcd, 0x00, 0x00,
  0x2a, 0xd2, 0x00, 0x00, 0x1d, 0xd8, 0x00, 0x00, 0x13, 0xdd, 0x00, 0x00,
  0x0c, 0xe2, 0x00, 0x00, 0x03, 0xe6, 0x00, 0x00, 0x00, 0xe9, 0x00, 0x00,
  0x00, 0xec, 0x00, 0x00, 0x00, 0xf0, 0x00, 0x00, 0x00, 0xf3, 0x00, 0x00,
  0x00, 0xf4, 0x00, 0x00, 0x00, 0xf6, 0x00, 0x00, 0x00, 0xf8, 0x00, 0x00,
  0x00, 0xfa, 0x00, 0x00, 0x00, 0xfd, 0x07, 0x00, 0x00, 0xff, 0x0d, 0x00,
  0x00, 0xff, 0x12, 0x00, 0x00, 0xff, 0x1b, 0x00, 0x00, 0xff, 0x28, 0x00,
  0x00, 0xff, 0x37, 0x00, 0x00, 0xff, 0x4a, 0x00, 0x00, 0xff, 0x5e, 0x00,
  0x00, 0xff, 0x76, 0x00, 0x00, 0xff, 0x8f, 0x00, 0x00, 0xff, 0xa6, 0x00,
  0x00, 0xff, 0xba, 0x00, 0x00, 0xff, 0xd1, 0x00, 0x00, 0xff, 0xd1, 0x00,
  0x00, 0xff, 0xd1, 0x00, 0xff, 0x0f, 0x24, 0x00, 0xff, 0x0e, 0x22, 0x00,
  0xff, 0x0b, 0x21, 0x00, 0xff, 0x03, 0x24, 0x00, 0xff, 0x00, 0x29, 0x00,
  0xff, 0x00, 0x32, 0x00, 0xff, 0x00, 0x3e, 0x00, 0xff, 0x00, 0x4c, 0x00,
  0xff, 0x00, 0x59, 0x00, 0xff, 0x00, 0x65, 0x00, 0xff, 0x00, 0x70, 0x00,
  0xff, 0x00, 0x7a, 0x00, 0xff, 0x00, 0x84, 0x00, 0xff, 0x00, 0x8c, 0x00,
  0xff, 0x00, 0x92, 0x00, 0xff, 0x00, 0x99, 0x00, 0xff, 0x00, 0x9f, 0x00,
  0xff, 0x00, 0xa5, 0x00, 0xff, 0x00, 0xab, 0x00, 0xff, 0x00, 0xb2, 0x00,
  0xff, 0x00, 0xba, 0x00, 0xff, 0x00, 0xc5, 0x00, 0xff, 0x00, 0xd3, 0x00,
  0xff, 0x00, 0xe7, 0x00, 0xff, 0x00, 0xf4, 0x00, 0xff, 0x00, 0xff, 0x00,
  0xfe, 0x00, 0xff, 0x00, 0xff, 0x00, 0xff, 0x00, 0xfe, 0x00, 0xff, 0x00,
  0xfe, 0x00, 0xff, 0x00, 0xfe, 0x00, 0xff, 0x00, 0xfe, 0x00, 0xff, 0x00,
  0xfe, 0x00, 0xff, 0x00, 0xff, 0x11, 0x21, 0x00, 0xff, 0x10, 0x1e, 0x00,
  0xff, 0x0d, 0x1d, 0x00, 0xff, 0x07, 0x1f, 0x00, 0xff, 0x00, 0x23, 0x00,
  0xff, 0x00, 0x2d, 0x00, 0xff, 0x00, 0x3a, 0x00, 0xff, 0x00, 0x48, 0x00,
  0xff, 0x00, 0x55, 0x00, 0xff, 0x00, 0x61, 0x00, 0xff, 0x00, 0x6c, 0x00,
  0xff, 0x00, 0x76, 0x00, 0xff, 0x00, 0x7f, 0x00, 0xff, 0x00, 0x87, 0x00,
  0xff, 0x00, 0x8e, 0x00, 0xff, 0x00, 0x95, 0x00, 0xff, 0x00, 0x9b, 0x00,
  0xff, 0x00, 0xa1, 0x00, 0xff, 0x00, 0xa7, 0x00, 0xfe, 0x00, 0xae, 0x00,
  0xfd, 0x00, 0xb6, 0x00, 0xfc, 0x00, 0xc0, 0x00, 0xfb, 0x00, 0xcd, 0x00,
  0xf9, 0x00, 0xe2, 0x00, 0xf8, 0x00, 0xf0, 0x00, 0xf7, 0x00, 0xfc, 0x00,
  0xf6, 0x00, 0xff, 0x00, 0xf5, 0x00, 0xff, 0x00, 0xf5, 0x00, 0xff, 0x00,
  0xf5, 0x00, 0xff, 0x00, 0xf5, 0x00, 0xff, 0x00, 0xf5, 0x00, 0xff, 0x00,
  0xf5, 0x00, 0xff, 0x00, 0xff, 0x15, 0x1d, 0x00, 0xff, 0x13, 0x1a, 0x00,
  0xff, 0x10, 0x19, 0x00, 0xff, 0x0b, 0x19, 0x00, 0xff, 0x00, 0x1d, 0x00,
  0xff, 0x00, 0x29, 0x00, 0xff, 0x00, 0x36, 0x00, 0xff, 0x00, 0x43, 0x00,
  0xff, 0x00, 0x50, 0x00, 0xff, 0x00, 0x5c, 0x00, 0xff, 0x00, 0x67, 0x00,
  0xff, 0x00, 0x71, 0x00, 0xff, 0x00, 0x7a, 0x00, 0xfe, 0x00, 0x83, 0x00,
  0xfc, 0x00, 0x8a, 0x00, 0xfa, 0x00, 0x91, 0x00, 0xf9, 0x00, 0x97, 0x00,
  0xf8, 0x00, 0x9d, 0x00, 0xf7, 0x00, 0xa3, 0x00, 0xf5, 0x00, 0xaa, 0x00,
  0xf4, 0x00, 0xb2, 0x00, 0xf2, 0x00, 0xbb, 0x00, 0xf1, 0x00, 0xc8, 0x00,
  0xef, 0x00, 0xdc, 0x00, 0xee, 0x00, 0xec, 0x00, 0xed, 0x00, 0xfa, 0x00,
  0xeb, 0x00, 0xff, 0x00, 0xea, 0x00, 0xff, 0x00, 0xea, 0x00, 0xff, 0x00,
  0xea, 0x00, 0xff, 0x00, 0xea, 0x00, 0xff, 0x00, 0xea, 0x00, 0xff, 0x00,
  0xea, 0x00, 0xff, 0x00, 0xff, 0x18, 0x19, 0x00, 0xff, 0x16, 0x15, 0x00,
  0xff, 0x13, 0x13, 0x00, 0xff, 0x0e, 0x13, 0x00, 0xff, 0x0b, 0x1a, 0x00,
  0xff, 0x07, 0x24, 0x00, 0xff, 0x02, 0x30, 0x00, 0xff, 0x00, 0x3e, 0x00,
  0xff, 0x00, 0x4b, 0x00, 0xff, 0x00, 0x57, 0x00, 0xff, 0x00, 0x62, 0x00,
  0xfc, 0x00, 0x6c, 0x00, 0xf8, 0x00, 0x75, 0x00, 0xf5, 0x00, 0x7e, 0x00,
  0xf2, 0x00, 0x85, 0x00, 0xf1, 0x00, 0x8c, 0x00, 0xef, 0x00, 0x93, 0x00,
  0xee, 0x00, 0x99, 0x00, 0xec, 0x00, 0xa0, 0x00, 0xeb, 0x00, 0xa6, 0x00,
  0xe9, 0x00, 0xae, 0x00, 0xe7, 0x00, 0xb7, 0x00, 0xe6, 0x00, 0xc3, 0x00,
  0xe4, 0x00, 0xd4, 0x00, 0xe2, 0x00, 0xe9, 0x00, 0xe1, 0x00, 0xf7, 0x00,
  0xdf, 0x00, 0xff, 0x00, 0xdd, 0x00, 0xff, 0x00, 0xdd, 0x00, 0xff, 0x00,
  0xdd, 0x00, 0xff, 0x00, 0xdd, 0x00, 0xff, 0x00, 0xdd, 0x00, 0xff, 0x00,
  0xdd, 0x00, 0xff, 0x00, 0xff, 0x1b, 0x13, 0x00, 0xff, 0x1a, 0x10, 0x00,
  0xff, 0x16, 0x0e, 0x00, 0xff, 0x12, 0x0e, 0x00, 0xff, 0x12, 0x15, 0x00,
  0xff, 0x0f, 0x1f, 0x00, 0xff, 0x0c, 0x2b, 0x00, 0xff, 0x09, 0x38, 0x00,
  0xff, 0x06, 0x45, 0x00, 0xfb, 0x03, 0x51, 0x00, 0xf7, 0x02, 0x5c, 0x00,
  0xf2, 0x02, 0x66, 0x00, 0xee, 0x02, 0x70, 0x00, 0xea, 0x02, 0x78, 0x00,
  0xe7, 0x02, 0x80, 0x00, 0xe6, 0x03, 0x87, 0x00, 0xe4, 0x03, 0x8e, 0x00,
  0xe2, 0x03, 0x95, 0x00, 0xe1, 0x03, 0x9c, 0x00, 0xdf, 0x04, 0xa3, 0x00,
  0xdd, 0x04, 0xab, 0x00, 0xdb, 0x04, 0xb4, 0x00, 0xd8, 0x05, 0xc0, 0x00,
  0xd6, 0x05, 0xd0, 0x00, 0xd3, 0x06, 0xe7, 0x00, 0xd0, 0x08, 0xf8, 0x00,
  0xce, 0x0a, 0xff, 0x00, 0xcc, 0x0b, 0xff, 0x00, 0xcb, 0x0c, 0xff, 0x00,
  0xcb, 0x0c, 0xff, 0x00, 0xcb, 0x0b, 0xff, 0x00, 0xcb, 0x0b, 0xff, 0x00,
  0xcb, 0x0b, 0xff, 0x00, 0xff, 0x1f, 0x10, 0x00, 0xff, 0x1e, 0x0b, 0x00,
  0xff, 0x1a, 0x07, 0x00, 0xff, 0x19, 0x0b, 0x00, 0xff, 0x18, 0x11, 0x00,
  0xff, 0x16, 0x19, 0x00, 0xff, 0x12, 0x24, 0x00, 0xfa, 0x10, 0x30, 0x00,
  0xf3, 0x0e, 0x3e, 0x00, 0xee, 0x0d, 0x4a, 0x00, 0xe9, 0x0c, 0x56, 0x00,
  0xe5, 0x0c, 0x61, 0x00, 0xe2, 0x0c, 0x6a, 0x00, 0xde, 0x0d, 0x73, 0x00,
  0xdb, 0x0d, 0x7b, 0x00, 0xd9, 0x0d, 0x83, 0x00, 0xd6, 0x0d, 0x8a, 0x00,
  0xd4, 0x0d, 0x91, 0x00, 0xd2, 0x0d, 0x99, 0x00, 0xd0, 0x0e, 0xa0, 0x00,
  0xcf, 0x0e, 0xa9, 0x00, 0xcd, 0x0e, 0xb3, 0x00, 0xcb, 0x0e, 0xbf, 0x00,
  0xca, 0x0f, 0xd0, 0x00, 0xc6, 0x11, 0xe9, 0x00, 0xc2, 0x12, 0xf9, 0x00,
  0xbf, 0x13, 0xff, 0x00, 0xbd, 0x13, 0xff, 0x01, 0xbc, 0x13, 0xff, 0x01,
  0xbc, 0x13, 0xff, 0x01, 0xbc, 0x13, 0xff, 0x01, 0xbb, 0x13, 0xff, 0x01,
  0xbb, 0x13, 0xff, 0x01, 0xff, 0x22, 0x0c, 0x00, 0xff, 0x21, 0x04, 0x00,
  0xff, 0x20, 0x00, 0x00, 0xff, 0x21, 0x05, 0x00, 0xff, 0x1f, 0x0c, 0x00,
  0xff, 0x1c, 0x11, 0x00, 0xf6, 0x18, 0x1c, 0x00, 0xec, 0x15, 0x28, 0x00,
  0xe5, 0x13, 0x36, 0x00, 0xdf, 0x12, 0x43, 0x00, 0xd9, 0x13, 0x4f, 0x00,
  0xd3, 0x14, 0x5a, 0x00, 0xd0, 0x15, 0x64, 0x00, 0xcd, 0x16, 0x6d, 0x00,
  0xcb, 0x16, 0x75, 0x00, 0xc9, 0x17, 0x7d, 0x00, 0xc7, 0x17, 0x85, 0x00,
  0xc5, 0x18, 0x8c, 0x00, 0xc4, 0x18, 0x94, 0x00, 0xc2, 0x19, 0x9c, 0x00,
  0xc0, 0x19, 0xa5, 0x00, 0xbe, 0x19, 0xaf, 0x00, 0xbd, 0x1a, 0xbb, 0x00,
  0xbb, 0x1a, 0xcb, 0x00, 0xb8, 0x1b, 0xe5, 0x01, 0xb4, 0x1c, 0xf6, 0x01,
  0xb2, 0x1d, 0xff, 0x02, 0xb0, 0x1d, 0xff, 0x02, 0xaf, 0x1d, 0xff, 0x02,
  0xae, 0x1d, 0xff, 0x02, 0xae, 0x1d, 0xff, 0x02, 0xae, 0x1d, 0xff, 0x02,
  0xae, 0x1d, 0xff, 0x02, 0xff, 0x26, 0x06, 0x00, 0xff, 0x25, 0x00, 0x00,
  0xff, 0x26, 0x00, 0x00, 0xfb, 0x27, 0x00, 0x00, 0xf1, 0x25, 0x03, 0x00,
  0xf0, 0x21, 0x0b, 0x00, 0xe8, 0x1c, 0x12, 0x00, 0xde, 0x19, 0x1d, 0x00,
  0xd4, 0x1b, 0x2d, 0x00, 0xcd, 0x1d, 0x3c, 0x00, 0xc8, 0x1f, 0x49, 0x00,
  0xc5, 0x20, 0x55, 0x00, 0xc1, 0x21, 0x5f, 0x00, 0xbf, 0x22, 0x68, 0x00,
  0xbc, 0x22, 0x70, 0x00, 0xba, 0x23, 0x78, 0x00, 0xb9, 0x23, 0x7f, 0x01,
  0xb7, 0x23, 0x87, 0x01, 0xb5, 0x23, 0x8f, 0x01, 0xb4, 0x24, 0x97, 0x01,
  0xb2, 0x24, 0xa0, 0x01, 0xb1, 0x24, 0xaa, 0x02, 0xaf, 0x24, 0xb6, 0x02,
  0xad, 0x25, 0xc6, 0x02, 0xab, 0x25, 0xdf, 0x02, 0xa8, 0x26, 0xf3, 0x03,
  0xa5, 0x26, 0xff, 0x03, 0xa3, 0x26, 0xff, 0x03, 0xa2, 0x26, 0xff, 0x04,
  0xa1, 0x26, 0xff, 0x03, 0xa1, 0x26, 0xff, 0x03, 0xa1, 0x26, 0xff, 0x03,
  0xa1, 0x26, 0xff, 0x03, 0xff, 0x29, 0x00, 0x00, 0xff, 0x28, 0x00, 0x00,
  0xf6, 0x2d, 0x00, 0x00, 0xe7, 0x30, 0x00, 0x00, 0xdf, 0x2f, 0x00, 0x00,
  0xd9, 0x2b, 0x04, 0x00, 0xd6, 0x22, 0x0a, 0x00, 0xce, 0x23, 0x16, 0x00,
  0xc6, 0x26, 0x27, 0x00, 0xc0, 0x28, 0x36, 0x00, 0xbb, 0x2a, 0x44, 0x00,
  0xb8, 0x2b, 0x4f, 0x00, 0xb5, 0x2c, 0x59, 0x00, 0xb2, 0x2c, 0x62, 0x01,
  0xb0, 0x2c, 0x6a, 0x01, 0xae, 0x2d, 0x72, 0x01, 0xac, 0x2d, 0x7a, 0x02,
  0xaa, 0x2d, 0x81, 0x02, 0xa9, 0x2d, 0x8a, 0x02, 0xa7, 0x2d, 0x92, 0x03,
  0xa5, 0x2d, 0x9b, 0x03, 0xa4, 0x2d, 0xa5, 0x04, 0xa2, 0x2d, 0xb1, 0x04,
  0xa0, 0x2d, 0xc0, 0x04, 0x9f, 0x2d, 0xd8, 0x04, 0x9c, 0x2e, 0xef, 0x05,
  0x99, 0x2e, 0xff, 0x06, 0x97, 0x2f, 0xff, 0x06, 0x96, 0x2f, 0xff, 0x06,
  0x95, 0x2e, 0xff, 0x05, 0x95, 0x2e, 0xff, 0x05, 0x95, 0x2e, 0xff, 0x05,
  0x95, 0x2e, 0xff, 0x05, 0xff, 0x2c, 0x00, 0x00, 0xff, 0x2e, 0x00, 0x00,
  0xea, 0x35, 0x00, 0x00, 0xdd, 0x39, 0x00, 0x00, 0xd1, 0x39, 0x00, 0x00,
  0xca, 0x36, 0x00, 0x00, 0xc7, 0x2f, 0x06, 0x00, 0xc1, 0x2d, 0x11, 0x00,
  0xba, 0x30, 0x21, 0x00, 0xb4, 0x32, 0x31, 0x00, 0xb0, 0x34, 0x3e, 0x00,
  0xac, 0x35, 0x4a, 0x00, 0xa9, 0x35, 0x54, 0x01, 0xa7, 0x35, 0x5d, 0x01,
  0xa4, 0x35, 0x65, 0x02, 0xa2, 0x35, 0x6d, 0x02, 0xa0, 0x35, 0x74, 0x03,
  0x9f, 0x35, 0x7c, 0x04, 0x9d, 0x35, 0x84, 0x04, 0x9b, 0x35, 0x8d, 0x05,
  0x9a, 0x34, 0x97, 0x06, 0x98, 0x34, 0xa1, 0x06, 0x96, 0x34, 0xad, 0x07,
  0x94, 0x35, 0xbb, 0x08, 0x93, 0x35, 0xd0, 0x08, 0x90, 0x35, 0xec, 0x08,
  0x8e, 0x36, 0xfe, 0x08, 0x8c, 0x36, 0xff, 0x08, 0x8b, 0x36, 0xff, 0x08,
  0x8b, 0x36, 0xff, 0x07, 0x8a, 0x35, 0xff, 0x07, 0x8a, 0x35, 0xff, 0x07,
  0x8a, 0x35, 0xff, 0x07, 0xff, 0x2f, 0x00, 0x00, 0xf2, 0x34, 0x00, 0x00,
  0xe2, 0x3c, 0x00, 0x00, 0xd2, 0x41, 0x00, 0x00, 0xc7, 0x42, 0x00, 0x00,
  0xc0, 0x40, 0x00, 0x00, 0xbb, 0x3a, 0x01, 0x00, 0xb6, 0x36, 0x0e, 0x00,
  0xb0, 0x39, 0x1c, 0x00, 0xaa, 0x3b, 0x2c, 0x00, 0xa6, 0x3c, 0x3a, 0x00,
  0xa3, 0x3d, 0x46, 0x00, 0x9f, 0x3d, 0x50, 0x01, 0x9d, 0x3d, 0x59, 0x02,
  0x9a, 0x3d, 0x61, 0x03, 0x98, 0x3d, 0x68, 0x04, 0x96, 0x3c, 0x70, 0x05,
  0x94, 0x3c, 0x77, 0x06, 0x92, 0x3c, 0x80, 0x07, 0x91, 0x3c, 0x88, 0x07,
  0x8f, 0x3b, 0x92, 0x08, 0x8d, 0x3b, 0x9d, 0x09, 0x8b, 0x3b, 0xa9, 0x0a,
  0x89, 0x3b, 0xb7, 0x0b, 0x88, 0x3b, 0xca, 0x0b, 0x85, 0x3c, 0xe8, 0x0b,
  0x83, 0x3c, 0xfb, 0x0b, 0x82, 0x3c, 0xff, 0x0a, 0x81, 0x3c, 0xff, 0x0a,
  0x81, 0x3c, 0xff, 0x09, 0x81, 0x3c, 0xff, 0x08, 0x81, 0x3c, 0xff, 0x08,
  0x81, 0x3c, 0xff, 0x08, 0xff, 0x33, 0x00, 0x00, 0xec, 0x3a, 0x00, 0x00,
  0xda, 0x43, 0x00, 0x00, 0xca, 0x47, 0x00, 0x00, 0xbf, 0x49, 0x00, 0x00,
  0xb7, 0x47, 0x00, 0x00, 0xb1, 0x42, 0x00, 0x00, 0xad, 0x3e, 0x0a, 0x00,
  0xa6, 0x40, 0x17, 0x00, 0xa2, 0x42, 0x27, 0x00, 0x9e, 0x43, 0x35, 0x00,
  0x9a, 0x44, 0x42, 0x01, 0x97, 0x44, 0x4c, 0x01, 0x94, 0x44, 0x55, 0x02,
  0x91, 0x43, 0x5d, 0x03, 0x8f, 0x43, 0x64, 0x05, 0x8d, 0x43, 0x6b, 0x06,
  0x8b, 0x42, 0x73, 0x07, 0x89, 0x42, 0x7b, 0x08, 0x87, 0x42, 0x84, 0x0a,
  0x85, 0x41, 0x8e, 0x0b, 0x83, 0x41, 0x99, 0x0c, 0x81, 0x41, 0xa5, 0x0d,
  0x7f, 0x41, 0xb3, 0x0e, 0x7e, 0x41, 0xc6, 0x0e, 0x7c, 0x41, 0xe4, 0x0e,
  0x7a, 0x42, 0xf9, 0x0d, 0x79, 0x42, 0xff, 0x0c, 0x78, 0x42, 0xff, 0x0b,
  0x78, 0x42, 0xff, 0x0b, 0x78, 0x42, 0xff, 0x0a, 0x78, 0x41, 0xff, 0x0a,
  0x78, 0x41, 0xff, 0x0a, 0xf6, 0x36, 0x00, 0x00, 0xe6, 0x40, 0x00, 0x00,
  0xd1, 0x48, 0x00, 0x00, 0xc3, 0x4d, 0x00, 0x00, 0xb9, 0x4e, 0x00, 0x00,
  0xb1, 0x4d, 0x00, 0x00, 0xa9, 0x49, 0x00, 0x00, 0xa4, 0x45, 0x06, 0x00,
  0x9f, 0x46, 0x13, 0x00, 0x9a, 0x48, 0x23, 0x00, 0x96, 0x49, 0x32, 0x00,
  0x92, 0x4a, 0x3e, 0x01, 0x8f, 0x4a, 0x48, 0x02, 0x8c, 0x4a, 0x51, 0x03,
  0x8a, 0x49, 0x59, 0x04, 0x87, 0x49, 0x60, 0x05, 0x85, 0x49, 0x68, 0x07,
  0x83, 0x48, 0x6f, 0x08, 0x81, 0x48, 0x77, 0x0a, 0x7f, 0x47, 0x80, 0x0b,
  0x7d, 0x47, 0x8a, 0x0d, 0x7a, 0x47, 0x95, 0x0e, 0x78, 0x46, 0xa2, 0x0f,
  0x76, 0x46, 0xb0, 0x10, 0x75, 0x46, 0xc2, 0x10, 0x73, 0x46, 0xe0, 0x10,
  0x72, 0x47, 0xf7, 0x0f, 0x71, 0x47, 0xff, 0x0e, 0x71, 0x47, 0xff, 0x0d,
  0x71, 0x47, 0xff, 0x0c, 0x71, 0x47, 0xff, 0x0b, 0x71, 0x46, 0xff, 0x0b,
  0x71, 0x46, 0xff, 0x0b, 0xf3, 0x39, 0x00, 0x00, 0xe0, 0x44, 0x00, 0x00,
  0xcc, 0x4c, 0x00, 0x00, 0xbe, 0x51, 0x00, 0x00, 0xb4, 0x53, 0x00, 0x00,
  0xaa, 0x52, 0x00, 0x00, 0xa2, 0x4e, 0x00, 0x00, 0x9d, 0x4a, 0x01, 0x00,
  0x97, 0x4b, 0x11, 0x00, 0x93, 0x4d, 0x20, 0x00, 0x8f, 0x4f, 0x2e, 0x00,
  0x8c, 0x4f, 0x3a, 0x01, 0x88, 0x4f, 0x45, 0x02, 0x85, 0x4f, 0x4e, 0x03,
  0x83, 0x4f, 0x56, 0x04, 0x80, 0x4e, 0x5d, 0x06, 0x7e, 0x4e, 0x64, 0x07,
  0x7c, 0x4d, 0x6c, 0x09, 0x79, 0x4d, 0x74, 0x0b, 0x77, 0x4c, 0x7d, 0x0c,
  0x75, 0x4c, 0x87, 0x0e, 0x73, 0x4c, 0x92, 0x0f, 0x71, 0x4b, 0x9f, 0x11,
  0x6f, 0x4b, 0xad, 0x12, 0x6d, 0x4b, 0xbf, 0x12, 0x6c, 0x4b, 0xdc, 0x12,
  0x6b, 0x4c, 0xf5, 0x11, 0x6a, 0x4c, 0xff, 0x0f, 0x6a, 0x4c, 0xff, 0x0e,
  0x6a, 0x4b, 0xff, 0x0d, 0x6a, 0x4b, 0xff, 0x0c, 0x6a, 0x4b, 0xff, 0x0c,
  0x6a, 0x4b, 0xff, 0x0c, 0xf0, 0x3d, 0x00, 0x00, 0xdb, 0x48, 0x00, 0x00,
  0xc7, 0x50, 0x00, 0x00, 0xba, 0x55, 0x00, 0x00, 0xb0, 0x58, 0x00, 0x00,
  0xa5, 0x56, 0x00, 0x00, 0x9c, 0x53, 0x00, 0x00, 0x97, 0x4f, 0x00, 0x00,
  0x91, 0x50, 0x0e, 0x00, 0x8c, 0x52, 0x1c, 0x00, 0x89, 0x54, 0x2b, 0x00,
  0x85, 0x54, 0x37, 0x00, 0x82, 0x54, 0x42, 0x01, 0x7f, 0x54, 0x4b, 0x03,
  0x7c, 0x54, 0x53, 0x04, 0x7a, 0x53, 0x5a, 0x06, 0x78, 0x53, 0x62, 0x08,
  0x75, 0x52, 0x69, 0x09, 0x73, 0x52, 0x71, 0x0b, 0x71, 0x51, 0x7a, 0x0d,
  0x6e, 0x51, 0x84, 0x0f, 0x6c, 0x50, 0x90, 0x10, 0x6a, 0x50, 0x9c, 0x12,
  0x68, 0x50, 0xab, 0x13, 0x66, 0x50, 0xbc, 0x13, 0x65, 0x50, 0xd8, 0x13,
  0x64, 0x50, 0xf3, 0x12, 0x64, 0x50, 0xff, 0x10, 0x64, 0x50, 0xff, 0x0f,
  0x64, 0x50, 0xff, 0x0e, 0x65, 0x4f, 0xff, 0x0d, 0x65, 0x4f, 0xff, 0x0c,
  0x65, 0x4f, 0xff, 0x0c, 0xec, 0x41, 0x00, 0x00, 0xd4, 0x4c, 0x00, 0x00,
  0xc3, 0x54, 0x00, 0x00, 0xb6, 0x59, 0x00, 0x00, 0xac, 0x5c, 0x00, 0x00,
  0xa0, 0x5a, 0x00, 0x00, 0x97, 0x57, 0x00, 0x00, 0x91, 0x54, 0x00, 0x00,
  0x8b, 0x55, 0x0c, 0x00, 0x86, 0x57, 0x19, 0x00, 0x83, 0x58, 0x27, 0x00,
  0x80, 0x59, 0x34, 0x00, 0x7d, 0x59, 0x3f, 0x01, 0x7a, 0x59, 0x48, 0x03,
  0x77, 0x58, 0x50, 0x04, 0x74, 0x58, 0x58, 0x06, 0x72, 0x57, 0x5f, 0x07,
  0x6f, 0x57, 0x66, 0x09, 0x6d, 0x56, 0x6e, 0x0b, 0x6b, 0x56, 0x77, 0x0d,
  0x68, 0x55, 0x81, 0x0f, 0x66, 0x55, 0x8d, 0x11, 0x64, 0x54, 0x9a, 0x12,
  0x62, 0x54, 0xa9, 0x13, 0x60, 0x54, 0xba, 0x14, 0x5f, 0x54, 0xd3, 0x14,
  0x5e, 0x54, 0xf2, 0x13, 0x5e, 0x54, 0xff, 0x11, 0x5f, 0x54, 0xff, 0x0f,
  0x5f, 0x54, 0xff, 0x0e, 0x5f, 0x53, 0xff, 0x0d, 0x5f, 0x53, 0xff, 0x0d,
  0x5f, 0x53, 0xff, 0x0d, 0xe7, 0x44, 0x00, 0x00, 0xcf, 0x50, 0x00, 0x00,
  0xbf, 0x58, 0x00, 0x00, 0xb3, 0x5d, 0x00, 0x00, 0xa8, 0x5f, 0x00, 0x00,
  0x9c, 0x5d, 0x00, 0x00, 0x92, 0x5b, 0x00, 0x00, 0x8b, 0x58, 0x00, 0x00,
  0x85, 0x5a, 0x0a, 0x00, 0x81, 0x5b, 0x16, 0x00, 0x7d, 0x5c, 0x24, 0x00,
  0x7a, 0x5d, 0x31, 0x00, 0x77, 0x5d, 0x3c, 0x01, 0x74, 0x5d, 0x46, 0x02,
  0x71, 0x5d, 0x4e, 0x04, 0x6f, 0x5c, 0x55, 0x05, 0x6c, 0x5c, 0x5d, 0x07,
  0x6a, 0x5c, 0x64, 0x09, 0x68, 0x5b, 0x6c, 0x0b, 0x65, 0x5a, 0x75, 0x0d,
  0x63, 0x5a, 0x7f, 0x0f, 0x61, 0x59, 0x8b, 0x11, 0x5e, 0x59, 0x98, 0x12,
  0x5c, 0x58, 0xa7, 0x14, 0x5b, 0x58, 0xb8, 0x14, 0x59, 0x59, 0xd0, 0x14,
  0x59, 0x58, 0xf0, 0x13, 0x59, 0x58, 0xff, 0x11, 0x5a, 0x58, 0xff, 0x10,
  0x5a, 0x58, 0xff, 0x0e, 0x5a, 0x57, 0xff, 0x0d, 0x5a, 0x57, 0xff, 0x0d,
  0x5a, 0x57, 0xff, 0x0d, 0xe3, 0x48, 0x00, 0x00, 0xcb, 0x53, 0x00, 0x00,
  0xbb, 0x5b, 0x00, 0x00, 0xb0, 0x61, 0x00, 0x00, 0xa4, 0x62, 0x00, 0x00,
  0x97, 0x61, 0x00, 0x00, 0x8e, 0x5f, 0x00, 0x00, 0x85, 0x5c, 0x00, 0x00,
  0x7f, 0x5e, 0x07, 0x00, 0x7b, 0x5f, 0x13, 0x00, 0x78, 0x61, 0x21, 0x00,
  0x75, 0x62, 0x2e, 0x00, 0x72, 0x62, 0x39, 0x01, 0x6f, 0x62, 0x43, 0x02,
  0x6c, 0x61, 0x4b, 0x03, 0x6a, 0x61, 0x53, 0x05, 0x67, 0x61, 0x5a, 0x07,
  0x65, 0x60, 0x62, 0x09, 0x63, 0x60, 0x6a, 0x0b, 0x60, 0x5f, 0x73, 0x0d,
  0x5e, 0x5e, 0x7d, 0x0f, 0x5b, 0x5e, 0x89, 0x11, 0x59, 0x5d, 0x96, 0x12,
  0x57, 0x5d, 0xa5, 0x13, 0x55, 0x5d, 0xb6, 0x14, 0x54, 0x5d, 0xce, 0x14,
  0x54, 0x5d, 0xee, 0x13, 0x54, 0x5d, 0xff, 0x11, 0x55, 0x5c, 0xff, 0x10,
  0x55, 0x5c, 0xff, 0x0e, 0x55, 0x5b, 0xff, 0x0e, 0x56, 0x5b, 0xff, 0x0d,
  0x56, 0x5b, 0xff, 0x0d, 0xde, 0x4c, 0x00, 0x00, 0xc7, 0x56, 0x00, 0x00,
  0xb8, 0x5f, 0x00, 0x00, 0xad, 0x64, 0x00, 0x00, 0xa0, 0x65, 0x00, 0x00,
  0x93, 0x64, 0x00, 0x00, 0x89, 0x63, 0x00, 0x00, 0x7f, 0x61, 0x00, 0x00,
  0x79, 0x62, 0x03, 0x00, 0x75, 0x64, 0x11, 0x00, 0x72, 0x65, 0x1e, 0x00,
  0x6f, 0x66, 0x2b, 0x00, 0x6c, 0x67, 0x37, 0x01, 0x6a, 0x67, 0x40, 0x02,
  0x67, 0x66, 0x49, 0x03, 0x65, 0x66, 0x51, 0x04, 0x62, 0x65, 0x58, 0x06,
  0x60, 0x65, 0x60, 0x08, 0x5d, 0x64, 0x67, 0x0a, 0x5b, 0x64, 0x70, 0x0c,
  0x59, 0x63, 0x7b, 0x0e, 0x56, 0x63, 0x86, 0x10, 0x54, 0x62, 0x94, 0x12,
  0x52, 0x62, 0xa3, 0x13, 0x50, 0x62, 0xb4, 0x13, 0x4f, 0x62, 0xcc, 0x13,
  0x4f, 0x62, 0xed, 0x12, 0x4f, 0x61, 0xff, 0x11, 0x4f, 0x61, 0xff, 0x10,
  0x50, 0x60, 0xff, 0x0e, 0x50, 0x60, 0xff, 0x0e, 0x50, 0x60, 0xff, 0x0d,
  0x50, 0x60, 0xff, 0x0d, 0xd9, 0x4f, 0x00, 0x00, 0xc3, 0x5a, 0x00, 0x00,
  0xb4, 0x63, 0x00, 0x00, 0xa9, 0x69, 0x00, 0x00, 0x9b, 0x68, 0x00, 0x00,
  0x8f, 0x67, 0x00, 0x00, 0x84, 0x67, 0x00, 0x00, 0x79, 0x65, 0x00, 0x00,
  0x73, 0x67, 0x00, 0x00, 0x6f, 0x69, 0x0e, 0x00, 0x6c, 0x6a, 0x1b, 0x00,
  0x69, 0x6b, 0x28, 0x00, 0x67, 0x6c, 0x34, 0x00, 0x64, 0x6c, 0x3d, 0x01,
  0x62, 0x6c, 0x46, 0x02, 0x5f, 0x6b, 0x4e, 0x04, 0x5d, 0x6b, 0x56, 0x05,
  0x5a, 0x6a, 0x5d, 0x07, 0x58, 0x6a, 0x65, 0x09, 0x56, 0x69, 0x6e, 0x0b,
  0x53, 0x69, 0x78, 0x0d, 0x51, 0x68, 0x84, 0x0f, 0x4e, 0x68, 0x92, 0x10,
  0x4c, 0x67, 0xa1, 0x12, 0x4b, 0x67, 0xb2, 0x12, 0x49, 0x67, 0xc9, 0x12,
  0x49, 0x67, 0xeb, 0x12, 0x49, 0x66, 0xff, 0x10, 0x4a, 0x66, 0xff, 0x0f,
  0x4a, 0x65, 0xff, 0x0e, 0x4b, 0x65, 0xff, 0x0d, 0x4b, 0x64, 0xff, 0x0d,
  0x4b, 0x64, 0xff, 0x0d, 0xd1, 0x54, 0x00, 0x00, 0xbe, 0x5e, 0x00, 0x00,
  0xb1, 0x67, 0x00, 0x00, 0xa6, 0x6d, 0x00, 0x00, 0x97, 0x6c, 0x00, 0x00,
  0x8a, 0x6b, 0x00, 0x00, 0x7f, 0x6b, 0x00, 0x00, 0x73, 0x6b, 0x00, 0x00,
  0x6d, 0x6d, 0x00, 0x00, 0x68, 0x6e, 0x0c, 0x00, 0x65, 0x70, 0x17, 0x00,
  0x62, 0x71, 0x24, 0x00, 0x60, 0x71, 0x30, 0x00, 0x5e, 0x71, 0x3a, 0x01,
  0x5c, 0x71, 0x43, 0x02, 0x59, 0x71, 0x4b, 0x03, 0x57, 0x71, 0x53, 0x04,
  0x55, 0x70, 0x5a, 0x06, 0x52, 0x70, 0x62, 0x07, 0x50, 0x70, 0x6b, 0x09,
  0x4e, 0x6f, 0x75, 0x0b, 0x4b, 0x6f, 0x82, 0x0d, 0x49, 0x6e, 0x8f, 0x0f,
  0x47, 0x6e, 0x9f, 0x10, 0x45, 0x6e, 0xb0, 0x11, 0x44, 0x6e, 0xc7, 0x11,
  0x43, 0x6d, 0xea, 0x10, 0x44, 0x6c, 0xff, 0x0f, 0x44, 0x6b, 0xff, 0x0e,
  0x45, 0x6b, 0xff, 0x0d, 0x45, 0x6a, 0xff, 0x0d, 0x45, 0x6a, 0xff, 0x0d,
  0x45, 0x6a, 0xff, 0x0d, 0xcb, 0x58, 0x00, 0x00, 0xba, 0x63, 0x00, 0x00,
  0xad, 0x6c, 0x00, 0x00, 0xa1, 0x71, 0x00, 0x00, 0x92, 0x70, 0x00, 0x00,
  0x85, 0x6f, 0x00, 0x00, 0x7a, 0x6f, 0x00, 0x00, 0x6e, 0x70, 0x00, 0x00,
  0x65, 0x73, 0x00, 0x00, 0x60, 0x75, 0x07, 0x00, 0x5d, 0x76, 0x12, 0x00,
  0x5b, 0x77, 0x1f, 0x00, 0x59, 0x78, 0x2b, 0x00, 0x57, 0x78, 0x36, 0x00,
  0x55, 0x78, 0x3f, 0x01, 0x53, 0x78, 0x48, 0x02, 0x51, 0x78, 0x4f, 0x03,
  0x4f, 0x77, 0x57, 0x04, 0x4c, 0x77, 0x5f, 0x05, 0x4a, 0x77, 0x68, 0x07,
  0x48, 0x76, 0x73, 0x09, 0x45, 0x76, 0x7f, 0x0b, 0x43, 0x75, 0x8d, 0x0c,
  0x41, 0x75, 0x9d, 0x0e, 0x3f, 0x75, 0xae, 0x0e, 0x3e, 0x75, 0xc5, 0x0e,
  0x3d, 0x75, 0xe8, 0x0e, 0x3e, 0x73, 0xfd, 0x0d, 0x3e, 0x72, 0xff, 0x0d,
  0x3e, 0x71, 0xff, 0x0c, 0x3f, 0x71, 0xff, 0x0c, 0x3f, 0x70, 0xff, 0x0c,
  0x3f, 0x70, 0xff, 0x0c, 0xc5, 0x5e, 0x00, 0x00, 0xb5, 0x69, 0x00, 0x00,
  0xa9, 0x71, 0x00, 0x00, 0x9c, 0x75, 0x00, 0x00, 0x8d, 0x74, 0x00, 0x00,
  0x80, 0x74, 0x00, 0x00, 0x75, 0x74, 0x00, 0x00, 0x69, 0x76, 0x00, 0x00,
  0x5e, 0x79, 0x00, 0x00, 0x58, 0x7c, 0x01, 0x00, 0x54, 0x7d, 0x0e, 0x00,
  0x52, 0x7e, 0x1a, 0x00, 0x51, 0x7f, 0x26, 0x00, 0x4f, 0x7f, 0x31, 0x00,
  0x4d, 0x80, 0x3b, 0x00, 0x4c, 0x80, 0x43, 0x01, 0x4a, 0x80, 0x4b, 0x02,
  0x48, 0x7f, 0x54, 0x02, 0x46, 0x7f, 0x5c, 0x04, 0x43, 0x7f, 0x65, 0x05,
  0x41, 0x7f, 0x70, 0x06, 0x3f, 0x7e, 0x7c, 0x08, 0x3c, 0x7e, 0x8a, 0x09,
  0x3a, 0x7e, 0x9a, 0x0a, 0x39, 0x7e, 0xac, 0x0b, 0x37, 0x7e, 0xc3, 0x0b,
  0x37, 0x7d, 0xe6, 0x0b, 0x37, 0x7b, 0xfc, 0x0b, 0x37, 0x7a, 0xff, 0x0b,
  0x37, 0x79, 0xff, 0x0a, 0x38, 0x78, 0xff, 0x0a, 0x38, 0x78, 0xff, 0x0a,
  0x38, 0x78, 0xff, 0x0a, 0xbe, 0x64, 0x00, 0x00, 0xb0, 0x6f, 0x00, 0x00,
  0xa5, 0x78, 0x00, 0x00, 0x96, 0x79, 0x00, 0x00, 0x87, 0x79, 0x00, 0x00,
  0x7b, 0x79, 0x00, 0x00, 0x70, 0x7a, 0x00, 0x00, 0x64, 0x7c, 0x00, 0x00,
  0x58, 0x80, 0x00, 0x00, 0x50, 0x83, 0x00, 0x00, 0x4b, 0x85, 0x0a, 0x00,
  0x48, 0x86, 0x14, 0x00, 0x47, 0x87, 0x20, 0x00, 0x45, 0x88, 0x2b, 0x00,
  0x44, 0x88, 0x35, 0x00, 0x43, 0x88, 0x3e, 0x00, 0x41, 0x89, 0x47, 0x01,
  0x40, 0x89, 0x4f, 0x01, 0x3e, 0x88, 0x58, 0x02, 0x3c, 0x88, 0x61, 0x03,
  0x3a, 0x88, 0x6c, 0x04, 0x37, 0x88, 0x78, 0x05, 0x35, 0x88, 0x87, 0x06,
  0x33, 0x88, 0x98, 0x07, 0x32, 0x87, 0xaa, 0x07, 0x30, 0x88, 0xc0, 0x07,
  0x30, 0x87, 0xe4, 0x07, 0x30, 0x85, 0xfb, 0x08, 0x30, 0x83, 0xff, 0x08,
  0x30, 0x82, 0xff, 0x08, 0x30, 0x81, 0xff, 0x08, 0x30, 0x81, 0xff, 0x08,
  0x30, 0x81, 0xff, 0x08, 0xb7, 0x6b, 0x00, 0x00, 0xaa, 0x76, 0x00, 0x00,
  0xa0, 0x7f, 0x00, 0x00, 0x90, 0x7e, 0x00, 0x00, 0x82, 0x7e, 0x00, 0x00,
  0x76, 0x7f, 0x00, 0x00, 0x6a, 0x80, 0x00, 0x00, 0x5e, 0x83, 0x00, 0x00,
  0x53, 0x87, 0x00, 0x00, 0x4a, 0x8b, 0x00, 0x00, 0x41, 0x8e, 0x02, 0x00,
  0x3d, 0x90, 0x0e, 0x00, 0x3b, 0x90, 0x18, 0x00, 0x3a, 0x91, 0x23, 0x00,
  0x39, 0x91, 0x2d, 0x00, 0x38, 0x92, 0x37, 0x00, 0x37, 0x92, 0x40, 0x00,
  0x36, 0x92, 0x49, 0x00, 0x34, 0x93, 0x52, 0x00, 0x33, 0x93, 0x5c, 0x01,
  0x31, 0x93, 0x67, 0x01, 0x2f, 0x93, 0x74, 0x02, 0x2d, 0x92, 0x83, 0x03,
  0x2b, 0x92, 0x94, 0x03, 0x2a, 0x92, 0xa7, 0x03, 0x28, 0x92, 0xbd, 0x04,
  0x28, 0x92, 0xe1, 0x03, 0x27, 0x90, 0xfa, 0x04, 0x27, 0x8e, 0xff, 0x05,
  0x27, 0x8d, 0xff, 0x05, 0x27, 0x8c, 0xff, 0x05, 0x27, 0x8c, 0xff, 0x05,
  0x27, 0x8c, 0xff, 0x05, 0xb1, 0x74, 0x00, 0x00, 0xa5, 0x7e, 0x00, 0x00,
  0x99, 0x85, 0x00, 0x00, 0x8a, 0x84, 0x00, 0x00, 0x7d, 0x84, 0x00, 0x00,
  0x6f, 0x85, 0x00, 0x00, 0x63, 0x88, 0x00, 0x00, 0x58, 0x8b, 0x00, 0x00,
  0x4d, 0x8f, 0x00, 0x00, 0x43, 0x93, 0x00, 0x00, 0x3a, 0x97, 0x00, 0x00,
  0x32, 0x9a, 0x07, 0x00, 0x2e, 0x9b, 0x10, 0x00, 0x2d, 0x9b, 0x1a, 0x00,
  0x2c, 0x9c, 0x24, 0x00, 0x2b, 0x9c, 0x2e, 0x00, 0x2a, 0x9d, 0x38, 0x00,
  0x29, 0x9d, 0x41, 0x00, 0x28, 0x9d, 0x4b, 0x00, 0x27, 0x9e, 0x55, 0x00,
  0x26, 0x9e, 0x61, 0x00, 0x25, 0x9e, 0x6e, 0x00, 0x23, 0x9e, 0x7e, 0x01,
  0x22, 0x9e, 0x90, 0x01, 0x20, 0x9e, 0xa3, 0x01, 0x1f, 0x9e, 0xb9, 0x01,
  0x1e, 0x9e, 0xdd, 0x01, 0x1e, 0x9c, 0xf8, 0x02, 0x1e, 0x9a, 0xff, 0x02,
  0x1e, 0x99, 0xff, 0x03, 0x1e, 0x97, 0xff, 0x03, 0x1e, 0x97, 0xff, 0x03,
  0x1e, 0x97, 0xff, 0x03, 0xaa, 0x7d, 0x00, 0x00, 0x9e, 0x85, 0x00, 0x00,
  0x93, 0x8b, 0x00, 0x00, 0x85, 0x8a, 0x00, 0x00, 0x75, 0x8b, 0x00, 0x00,
  0x68, 0x8e, 0x00, 0x00, 0x5b, 0x91, 0x00, 0x00, 0x50, 0x95, 0x00, 0x00,
  0x46, 0x99, 0x00, 0x00, 0x3b, 0x9d, 0x00, 0x00, 0x32, 0xa0, 0x00, 0x00,
  0x2a, 0xa3, 0x00, 0x00, 0x22, 0xa6, 0x09, 0x00, 0x1f, 0xa7, 0x11, 0x00,
  0x1e, 0xa7, 0x1a, 0x00, 0x1d, 0xa8, 0x24, 0x00, 0x1c, 0xa8, 0x2d, 0x00,
  0x1b, 0xa8, 0x37, 0x00, 0x1a, 0xa9, 0x41, 0x00, 0x19, 0xa9, 0x4c, 0x00,
  0x18, 0xa9, 0x58, 0x00, 0x17, 0xaa, 0x66, 0x00, 0x16, 0xaa, 0x76, 0x00,
  0x15, 0xaa, 0x89, 0x00, 0x14, 0xaa, 0x9e, 0x00, 0x13, 0xab, 0xb4, 0x00,
  0x12, 0xab, 0xd3, 0x00, 0x12, 0xa8, 0xf5, 0x00, 0x13, 0xa7, 0xff, 0x01,
  0x13, 0xa5, 0xff, 0x01, 0x13, 0xa5, 0xff, 0x01, 0x13, 0xa4, 0xff, 0x01,
  0x13, 0xa4, 0xff, 0x01, 0xa3, 0x86, 0x00, 0x00, 0x97, 0x8c, 0x00, 0x00,
  0x8d, 0x91, 0x00, 0x00, 0x7d, 0x92, 0x00, 0x00, 0x6d, 0x95, 0x00, 0x00,
  0x60, 0x98, 0x00, 0x00, 0x54, 0x9c, 0x00, 0x00, 0x48, 0xa0, 0x00, 0x00,
  0x3e, 0xa4, 0x00, 0x00, 0x34, 0xa7, 0x00, 0x00, 0x2a, 0xab, 0x00, 0x00,
  0x21, 0xae, 0x00, 0x00, 0x19, 0xb1, 0x00, 0x00, 0x12, 0xb3, 0x07, 0x00,
  0x0f, 0xb5, 0x10, 0x00, 0x0e, 0xb5, 0x17, 0x00, 0x0e, 0xb5, 0x21, 0x00,
  0x0d, 0xb5, 0x2b, 0x00, 0x0d, 0xb5, 0x36, 0x00, 0x0c, 0xb6, 0x41, 0x00,
  0x0b, 0xb6, 0x4e, 0x00, 0x0a, 0xb6, 0x5c, 0x00, 0x09, 0xb6, 0x6c, 0x00,
  0x08, 0xb6, 0x7f, 0x00, 0x07, 0xb6, 0x94, 0x00, 0x06, 0xb6, 0xaa, 0x00,
  0x05, 0xb6, 0xc5, 0x00, 0x06, 0xb6, 0xea, 0x00, 0x07, 0xb5, 0xff, 0x00,
  0x08, 0xb4, 0xff, 0x00, 0x08, 0xb3, 0xff, 0x00, 0x09, 0xb2, 0xff, 0x00,
  0x09, 0xb2, 0xff, 0x00, 0x9a, 0x8d, 0x00, 0x00, 0x90, 0x93, 0x00, 0x00,
  0x84, 0x98, 0x00, 0x00, 0x74, 0x9c, 0x00, 0x00, 0x65, 0xa0, 0x00, 0x00,
  0x57, 0xa4, 0x00, 0x00, 0x4b, 0xa8, 0x00, 0x00, 0x40, 0xac, 0x00, 0x00,
  0x35, 0xb0, 0x00, 0x00, 0x2a, 0xb3, 0x00, 0x00, 0x21, 0xb5, 0x00, 0x00,
  0x18, 0xb8, 0x00, 0x00, 0x11, 0xbb, 0x00, 0x00, 0x0c, 0xbe, 0x02, 0x00,
  0x06, 0xc0, 0x0b, 0x00, 0x02, 0xc0, 0x11, 0x00, 0x01, 0xc1, 0x19, 0x00,
  0x00, 0xc1, 0x22, 0x00, 0x00, 0xc2, 0x2b, 0x00, 0x00, 0xc2, 0x36, 0x00,
  0x00, 0xc3, 0x42, 0x00, 0x00, 0xc3, 0x50, 0x00, 0x00, 0xc4, 0x5f, 0x00,
  0x00, 0xc4, 0x71, 0x00, 0x00, 0xc4, 0x87, 0x00, 0x00, 0xc4, 0x9d, 0x00,
  0x00, 0xc4, 0xb5, 0x00, 0x00, 0xc4, 0xda, 0x00, 0x00, 0xc4, 0xf6, 0x00,
  0x00, 0xc3, 0xff, 0x00, 0x00, 0xc3, 0xff, 0x00, 0x00, 0xc3, 0xff, 0x00,
  0x00, 0xc3, 0xff, 0x00, 0x93, 0x94, 0x00, 0x00, 0x87, 0x9a, 0x00, 0x00,
  0x78, 0xa0, 0x00, 0x00, 0x6a, 0xa6, 0x00, 0x00, 0x5c, 0xac, 0x00, 0x00,
  0x4f, 0xb1, 0x00, 0x00, 0x41, 0xb5, 0x00, 0x00, 0x35, 0xb7, 0x00, 0x00,
  0x29, 0xba, 0x00, 0x00, 0x1f, 0xbd, 0x00, 0x00, 0x16, 0xc0, 0x00, 0x00,
  0x10, 0xc3, 0x00, 0x00, 0x0a, 0xc6, 0x00, 0x00, 0x03, 0xca, 0x00, 0x00,
  0x00, 0xcc, 0x05, 0x00, 0x00, 0xcc, 0x0c, 0x00, 0x00, 0xcd, 0x11, 0x00,
  0x00, 0xce, 0x18, 0x00, 0x00, 0xce, 0x21, 0x00, 0x00, 0xd0, 0x2a, 0x00,
  0x00, 0xd1, 0x35, 0x00, 0x00, 0xd3, 0x43, 0x00, 0x00, 0xd4, 0x52, 0x00,
  0x00, 0xd4, 0x63, 0x00, 0x00, 0xd5, 0x78, 0x00, 0x00, 0xd5, 0x8f, 0x00,
  0x00, 0xd5, 0xa7, 0x00, 0x00, 0xd6, 0xc2, 0x00, 0x00, 0xd6, 0xe9, 0x00,
  0x00, 0xd6, 0xfd, 0x00, 0x00, 0xd6, 0xff, 0x00, 0x00, 0xd6, 0xff, 0x00,
  0x00, 0xd6, 0xff, 0x00, 0x8a, 0x9b, 0x00, 0x00, 0x7b, 0xa2, 0x00, 0x00,
  0x6c, 0xa9, 0x00, 0x00, 0x5e, 0xb0, 0x00, 0x00, 0x50, 0xb6, 0x00, 0x00,
  0x42, 0xba, 0x00, 0x00, 0x34, 0xbd, 0x00, 0x00, 0x28, 0xc1, 0x00, 0x00,
  0x1d, 0xc4, 0x00, 0x00, 0x14, 0xc7, 0x00, 0x00, 0x0d, 0xcb, 0x00, 0x00,
  0x06, 0xce, 0x00, 0x00, 0x00, 0xd2, 0x00, 0x00, 0x00, 0xd7, 0x00, 0x00,
  0x00, 0xd9, 0x00, 0x00, 0x00, 0xda, 0x05, 0x00, 0x00, 0xdc, 0x0b, 0x00,
  0x00, 0xdd, 0x10, 0x00, 0x00, 0xdf, 0x15, 0x00, 0x00, 0xe1, 0x1d, 0x00,
  0x00, 0xe3, 0x27, 0x00, 0x00, 0xe5, 0x33, 0x00, 0x00, 0xe7, 0x42, 0x00,
  0x00, 0xe8, 0x54, 0x00, 0x00, 0xe8, 0x67, 0x00, 0x00, 0xe9, 0x7e, 0x00,
  0x00, 0xe9, 0x97, 0x00, 0x00, 0xea, 0xaf, 0x00, 0x00, 0xea, 0xce, 0x00,
  0x00, 0xeb, 0xef, 0x00, 0x00, 0xeb, 0xfe, 0x00, 0x00, 0xeb, 0xff, 0x00,
  0x00, 0xeb, 0xff, 0x00, 0x7d, 0xa3, 0x00, 0x00, 0x6e, 0xab, 0x00, 0x00,
  0x5f, 0xb2, 0x00, 0x00, 0x51, 0xba, 0x00, 0x00, 0x42, 0xc0, 0x00, 0x00,
  0x34, 0xc3, 0x00, 0x00, 0x27, 0xc7, 0x00, 0x00, 0x1b, 0xcb, 0x00, 0x00,
  0x12, 0xcf, 0x00, 0x00, 0x0b, 0xd3, 0x00, 0x00, 0x02, 0xd8, 0x00, 0x00,
  0x00, 0xdd, 0x00, 0x00, 0x00, 0xe1, 0x00, 0x00, 0x00, 0xe4, 0x00, 0x00,
  0x00, 0xe5, 0x00, 0x00, 0x00, 0xe7, 0x00, 0x00, 0x00, 0xe9, 0x00, 0x00,
  0x00, 0xeb, 0x07, 0x00, 0x00, 0xed, 0x0d, 0x00, 0x00, 0xef, 0x11, 0x00,
  0x00, 0xf1, 0x19, 0x00, 0x00, 0xf4, 0x24, 0x00, 0x00, 0xf7, 0x31, 0x00,
  0x00, 0xf9, 0x41, 0x00, 0x00, 0xfa, 0x55, 0x00, 0x00, 0xfa, 0x6a, 0x00,
  0x00, 0xfb, 0x84, 0x00, 0x00, 0xfb, 0x9d, 0x00, 0x00, 0xfc, 0xb6, 0x00,
  0x00, 0xfc, 0xd2, 0x00, 0x00, 0xfd, 0xed, 0x00, 0x00, 0xfd, 0xf4, 0x00,
  0x00, 0xfd, 0xf4, 0x00, 0x71, 0xac, 0x00, 0x00, 0x61, 0xb5, 0x00, 0x00,
  0x52, 0xbd, 0x00, 0x00, 0x44, 0xc4, 0x00, 0x00, 0x34, 0xc9, 0x00, 0x00,
  0x26, 0xcd, 0x00, 0x00, 0x1a, 0xd2, 0x00, 0x00, 0x10, 0xd8, 0x00, 0x00,
  0x08, 0xdd, 0x00, 0x00, 0x00, 0xe1, 0x00, 0x00, 0x00, 0xe5, 0x00, 0x00,
  0x00, 0xe8, 0x00, 0x00, 0x00, 0xec, 0x00, 0x00, 0x00, 0xef, 0x00, 0x00,
  0x00, 0xf1, 0x00, 0x00, 0x00, 0xf3, 0x00, 0x00, 0x00, 0xf5, 0x00, 0x00,
  0x00, 0xf7, 0x00, 0x00, 0x00, 0xf9, 0x01, 0x00, 0x00, 0xfb, 0x08, 0x00,
  0x00, 0xfe, 0x0e, 0x00, 0x00, 0xff, 0x15, 0x00, 0x00, 0xff, 0x21, 0x00,
  0x00, 0xff, 0x2f, 0x00, 0x00, 0xff, 0x41, 0x00, 0x00, 0xff, 0x56, 0x00,
  0x00, 0xff, 0x6d, 0x00, 0x00, 0xff, 0x87, 0x00, 0x00, 0xff, 0xa0, 0x00,
  0x00, 0xff, 0xb6, 0x00, 0x00, 0xff, 0xca, 0x00, 0x00, 0xff, 0xd4, 0x00,
  0x00, 0xff, 0xd4, 0x00, 0xff, 0x0b, 0x20, 0x00, 0xff, 0x07, 0x1e, 0x00,
  0xff, 0x00, 0x1d, 0x00, 0xff, 0x00, 0x20, 0x00, 0xff, 0x00, 0x25, 0x00,
  0xff, 0x00, 0x2e, 0x00, 0xff, 0x00, 0x3b, 0x00, 0xff, 0x00, 0x49, 0x00,
  0xff, 0x00, 0x56, 0x00, 0xff, 0x00, 0x62, 0x00, 0xff, 0x00, 0x6d, 0x00,
  0xff, 0x00, 0x76, 0x00, 0xff, 0x00, 0x7f, 0x00, 0xff, 0x00, 0x87, 0x00,
  0xff, 0x00, 0x8e, 0x00, 0xff, 0x00, 0x94, 0x00, 0xff, 0x00, 0x9a, 0x00,
  0xff, 0x00, 0xa0, 0x00, 0xff, 0x00, 0xa6, 0x00, 0xff, 0x00, 0xad, 0x00,
  0xff, 0x00, 0xb5, 0x00, 0xff, 0x00, 0xbe, 0x00, 0xff, 0x00, 0xcb, 0x00,
  0xff, 0x00, 0xe1, 0x00, 0xff, 0x00, 0xf0, 0x00, 0xfe, 0x00, 0xfd, 0x00,
  0xfd, 0x00, 0xff, 0x00, 0xfd, 0x00, 0xff, 0x00, 0xfd, 0x00, 0xff, 0x00,
  0xfd, 0x00, 0xff, 0x00, 0xfc, 0x00, 0xff, 0x00, 0xf9, 0x00, 0xff, 0x00,
  0xf9, 0x00, 0xff, 0x00, 0xff, 0x0d, 0x1d, 0x00, 0xff, 0x0b, 0x1a, 0x00,
  0xff, 0x04, 0x19, 0x00, 0xff, 0x00, 0x1a, 0x00, 0xff, 0x00, 0x1f, 0x00,
  0xff, 0x00, 0x2a, 0x00, 0xff, 0x00, 0x37, 0x00, 0xff, 0x00, 0x45, 0x00,
  0xff, 0x00, 0x51, 0x00, 0xff, 0x00, 0x5e, 0x00, 0xff, 0x00, 0x68, 0x00,
  0xff, 0x00, 0x72, 0x00, 0xff, 0x00, 0x7a, 0x00, 0xff, 0x00, 0x82, 0x00,
  0xff, 0x00, 0x89, 0x00, 0xff, 0x00, 0x90, 0x00, 0xff, 0x00, 0x96, 0x00,
  0xff, 0x00, 0x9c, 0x00, 0xfe, 0x00, 0xa2, 0x00, 0xfc, 0x00, 0xa9, 0x00,
  0xfb, 0x00, 0xb0, 0x00, 0xf9, 0x00, 0xb9, 0x00, 0xf8, 0x00, 0xc6, 0x00,
  0xf6, 0x00, 0xd9, 0x00, 0xf5, 0x00, 0xeb, 0x00, 0xf4, 0x00, 0xf9, 0x00,
  0xf3, 0x00, 0xff, 0x00, 0xf2, 0x00, 0xff, 0x00, 0xf3, 0x00, 0xff, 0x00,
  0xf3, 0x00, 0xff, 0x00, 0xf3, 0x00, 0xff, 0x00, 0xf3, 0x00, 0xff, 0x00,
  0xf3, 0x00, 0xff, 0x00, 0xff, 0x10, 0x19, 0x00, 0xff, 0x0e, 0x15, 0x00,
  0xff, 0x08, 0x14, 0x00, 0xff, 0x00, 0x14, 0x00, 0xff, 0x00, 0x19, 0x00,
  0xff, 0x00, 0x25, 0x00, 0xff, 0x00, 0x32, 0x00, 0xff, 0x00, 0x40, 0x00,
  0xff, 0x00, 0x4c, 0x00, 0xff, 0x00, 0x59, 0x00, 0xff, 0x00, 0x63, 0x00,
  0xfe, 0x00, 0x6d, 0x00, 0xfc, 0x00, 0x75, 0x00, 0xfa, 0x00, 0x7d, 0x00,
  0xf9, 0x00, 0x84, 0x00, 0xf7, 0x00, 0x8b, 0x00, 0xf6, 0x00, 0x91, 0x00,
  0xf4, 0x00, 0x97, 0x00, 0xf3, 0x00, 0x9e, 0x00, 0xf2, 0x00, 0xa4, 0x00,
  0xf0, 0x00, 0xac, 0x00, 0xee, 0x00, 0xb4, 0x00, 0xed, 0x00, 0xc0, 0x00,
  0xeb, 0x00, 0xcf, 0x00, 0xe9, 0x00, 0xe6, 0x00, 0xe8, 0x00, 0xf5, 0x00,
  0xe6, 0x00, 0xff, 0x00, 0xe7, 0x00, 0xff, 0x00, 0xe6, 0x00, 0xff, 0x00,
  0xe5, 0x00, 0xff, 0x00, 0xe5, 0x00, 0xff, 0x00, 0xe5, 0x00, 0xff, 0x00,
  0xe5, 0x00, 0xff, 0x00, 0xff, 0x12, 0x14, 0x00, 0xff, 0x10, 0x10, 0x00,
  0xff, 0x0c, 0x0f, 0x00, 0xff, 0x03, 0x10, 0x00, 0xff, 0x00, 0x15, 0x00,
  0xff, 0x00, 0x20, 0x00, 0xff, 0x00, 0x2c, 0x00, 0xff, 0x00, 0x3a, 0x00,
  0xff, 0x00, 0x47, 0x00, 0xfa, 0x00, 0x53, 0x00, 0xf7, 0x00, 0x5e, 0x00,
  0xf4, 0x00, 0x67, 0x00, 0xf1, 0x00, 0x70, 0x00, 0xef, 0x00, 0x78, 0x00,
  0xed, 0x00, 0x7f, 0x00, 0xeb, 0x00, 0x86, 0x00, 0xea, 0x00, 0x8c, 0x00,
  0xe8, 0x00, 0x93, 0x00, 0xe7, 0x00, 0x99, 0x00, 0xe5, 0x00, 0xa0, 0x00,
  0xe3, 0x00, 0xa7, 0x00, 0xe1, 0x00, 0xb0, 0x00, 0xdf, 0x00, 0xba, 0x00,
  0xdd, 0x00, 0xc9, 0x00, 0xdb, 0x00, 0xe0, 0x00, 0xd8, 0x00, 0xf0, 0x00,
  0xd7, 0x00, 0xfe, 0x00, 0xd5, 0x00, 0xff, 0x00, 0xd4, 0x00, 0xff, 0x00,
  0xd3, 0x00, 0xff, 0x00, 0xd3, 0x00, 0xff, 0x00, 0xd3, 0x00, 0xff, 0x00,
  0xd3, 0x00, 0xff, 0x00, 0xff, 0x15, 0x10, 0x00, 0xff, 0x12, 0x0c, 0x00,
  0xff, 0x0e, 0x09, 0x00, 0xff, 0x0b, 0x0c, 0x00, 0xff, 0x09, 0x12, 0x00,
  0xff, 0x03, 0x1a, 0x00, 0xff, 0x00, 0x26, 0x00, 0xfd, 0x00, 0x33, 0x00,
  0xf4, 0x00, 0x40, 0x00, 0xef, 0x00, 0x4d, 0x00, 0xeb, 0x00, 0x58, 0x00,
  0xe8, 0x00, 0x61, 0x00, 0xe5, 0x00, 0x6a, 0x00, 0xe2, 0x00, 0x72, 0x00,
  0xe0, 0x00, 0x7a, 0x00, 0xde, 0x00, 0x80, 0x00, 0xdc, 0x00, 0x87, 0x00,
  0xda, 0x00, 0x8e, 0x00, 0xd8, 0x00, 0x95, 0x00, 0xd4, 0x00, 0x9c, 0x00,
  0xd2, 0x00, 0xa3, 0x00, 0xd0, 0x00, 0xac, 0x00, 0xce, 0x00, 0xb6, 0x00,
  0xcc, 0x00, 0xc4, 0x00, 0xca, 0x00, 0xd9, 0x00, 0xc8, 0x00, 0xed, 0x00,
  0xc7, 0x00, 0xfb, 0x00, 0xc5, 0x00, 0xff, 0x00, 0xc4, 0x01, 0xff, 0x00,
  0xc3, 0x01, 0xff, 0x00, 0xc4, 0x01, 0xff, 0x00, 0xc4, 0x01, 0xff, 0x00,
  0xc4, 0x01, 0xff, 0x00, 0xff, 0x18, 0x0b, 0x00, 0xff, 0x15, 0x05, 0x00,
  0xff, 0x10, 0x00, 0x00, 0xff, 0x10, 0x06, 0x00, 0xff, 0x0f, 0x0d, 0x00,
  0xff, 0x0c, 0x14, 0x00, 0xfc, 0x07, 0x1f, 0x00, 0xf1, 0x03, 0x2b, 0x00,
  0xe7, 0x00, 0x39, 0x00, 0xe2, 0x00, 0x46, 0x00, 0xde, 0x01, 0x51, 0x00,
  0xda, 0x02, 0x5b, 0x00, 0xd5, 0x02, 0x64, 0x00, 0xd2, 0x03, 0x6c, 0x00,
  0xcf, 0x03, 0x74, 0x00, 0xcd, 0x04, 0x7b, 0x00, 0xcb, 0x04, 0x82, 0x00,
  0xca, 0x04, 0x89, 0x00, 0xc8, 0x05, 0x90, 0x00, 0xc6, 0x05, 0x98, 0x00,
  0xc4, 0x05, 0xa0, 0x00, 0xc2, 0x06, 0xa9, 0x00, 0xc1, 0x06, 0xb4, 0x00,
  0xbf, 0x06, 0xc1, 0x00, 0xbd, 0x08, 0xd5, 0x00, 0xbb, 0x09, 0xec, 0x00,
  0xb8, 0x0b, 0xfd, 0x00, 0xb6, 0x0c, 0xff, 0x00, 0xb5, 0x0d, 0xff, 0x00,
  0xb4, 0x0d, 0xff, 0x00, 0xb4, 0x0d, 0xff, 0x00, 0xb4, 0x0d, 0xff, 0x00,
  0xb4, 0x0d, 0xff, 0x00, 0xff, 0x1b, 0x05, 0x00, 0xff, 0x18, 0x00, 0x00,
  0xff, 0x17, 0x00, 0x00, 0xff, 0x16, 0x00, 0x00, 0xfb, 0x13, 0x06, 0x00,
  0xfa, 0x10, 0x0e, 0x00, 0xee, 0x0c, 0x16, 0x00, 0xe3, 0x09, 0x22, 0x00,
  0xda, 0x09, 0x30, 0x00, 0xd3, 0x0a, 0x3e, 0x00, 0xce, 0x0b, 0x4a, 0x00,
  0xca, 0x0c, 0x55, 0x00, 0xc7, 0x0d, 0x5e, 0x00, 0xc5, 0x0d, 0x67, 0x00,
  0xc2, 0x0e, 0x6f, 0x00, 0xc1, 0x0e, 0x76, 0x00, 0xbf, 0x0e, 0x7e, 0x00,
  0xbd, 0x0f, 0x85, 0x00, 0xbc, 0x0f, 0x8d, 0x00, 0xba, 0x10, 0x95, 0x00,
  0xb8, 0x10, 0x9d, 0x00, 0xb7, 0x10, 0xa7, 0x00, 0xb5, 0x11, 0xb2, 0x00,
  0xb3, 0x11, 0xc0, 0x00, 0xb2, 0x11, 0xd5, 0x00, 0xae, 0x13, 0xee, 0x00,
  0xab, 0x14, 0xfe, 0x00, 0xa9, 0x15, 0xff, 0x00, 0xa7, 0x15, 0xff, 0x00,
  0xa7, 0x15, 0xff, 0x00, 0xa6, 0x14, 0xff, 0x01, 0xa6, 0x14, 0xff, 0x01,
  0xa6, 0x14, 0xff, 0x01, 0xff, 0x1f, 0x00, 0x00, 0xff, 0x1c, 0x00, 0x00,
  0xfa, 0x1e, 0x00, 0x00, 0xeb, 0x1e, 0x00, 0x00, 0xe3, 0x1c, 0x00, 0x00,
  0xdf, 0x15, 0x05, 0x00, 0xde, 0x0e, 0x0d, 0x00, 0xd3, 0x0e, 0x18, 0x00,
  0xcb, 0x11, 0x28, 0x00, 0xc5, 0x13, 0x37, 0x00, 0xc0, 0x14, 0x44, 0x00,
  0xbc, 0x16, 0x4f, 0x00, 0xb9, 0x17, 0x59, 0x00, 0xb7, 0x17, 0x61, 0x00,
  0xb4, 0x18, 0x69, 0x00, 0xb3, 0x19, 0x71, 0x00, 0xb1, 0x19, 0x78, 0x00,
  0xaf, 0x1a, 0x80, 0x00, 0xae, 0x1a, 0x88, 0x00, 0xac, 0x1b, 0x90, 0x00,
  0xab, 0x1b, 0x99, 0x00, 0xa9, 0x1b, 0xa3, 0x00, 0xa7, 0x1c, 0xae, 0x00,
  0xa6, 0x1c, 0xbc, 0x00, 0xa4, 0x1d, 0xcf, 0x00, 0xa1, 0x1e, 0xea, 0x01,
  0x9e, 0x1e, 0xfc, 0x01, 0x9c, 0x1f, 0xff, 0x01, 0x9b, 0x1f, 0xff, 0x01,
  0x9a, 0x1f, 0xff, 0x01, 0x9a, 0x1e, 0xff, 0x01, 0x99, 0x1e, 0xff, 0x01,
  0x99, 0x1e, 0xff, 0x01, 0xff, 0x22, 0x00, 0x00, 0xff, 0x21, 0x00, 0x00,
  0xec, 0x27, 0x00, 0x00, 0xe0, 0x2a, 0x00, 0x00, 0xd4, 0x29, 0x00, 0x00,
  0xcd, 0x24, 0x00, 0x00, 0xca, 0x1c, 0x08, 0x00, 0xc4, 0x19, 0x12, 0x00,
  0xbd, 0x1c, 0x22, 0x00, 0xb7, 0x1e, 0x31, 0x00, 0xb3, 0x20, 0x3e, 0x00,
  0xaf, 0x21, 0x49, 0x00, 0xad, 0x22, 0x53, 0x00, 0xaa, 0x23, 0x5c, 0x00,
  0xa8, 0x24, 0x64, 0x00, 0xa6, 0x24, 0x6c, 0x00, 0xa4, 0x24, 0x73, 0x00,
  0xa3, 0x24, 0x7a, 0x00, 0xa1, 0x25, 0x82, 0x01, 0xa0, 0x25, 0x8b, 0x01,
  0x9e, 0x25, 0x94, 0x01, 0x9d, 0x25, 0x9e, 0x01, 0x9b, 0x26, 0xaa, 0x01,
  0x99, 0x26, 0xb7, 0x01, 0x98, 0x26, 0xc9, 0x02, 0x95, 0x27, 0xe6, 0x02,
  0x92, 0x27, 0xf9, 0x02, 0x90, 0x28, 0xff, 0x02, 0x8f, 0x28, 0xff, 0x02,
  0x8e, 0x27, 0xff, 0x02, 0x8e, 0x27, 0xff, 0x02, 0x8e, 0x27, 0xff, 0x02,
  0x8e, 0x27, 0xff, 0x02, 0xff, 0x26, 0x00, 0x00, 0xf2, 0x29, 0x00, 0x00,
  0xe3, 0x31, 0x00, 0x00, 0xd2, 0x34, 0x00, 0x00, 0xc8, 0x34, 0x00, 0x00,
  0xc0, 0x30, 0x00, 0x00, 0xbb, 0x29, 0x02, 0x00, 0xb8, 0x23, 0x0e, 0x00,
  0xb1, 0x26, 0x1c, 0x00, 0xac, 0x28, 0x2b, 0x00, 0xa8, 0x2a, 0x38, 0x00,
  0xa4, 0x2b, 0x44, 0x00, 0xa1, 0x2c, 0x4e, 0x00, 0x9f, 0x2d, 0x57, 0x00,
  0x9d, 0x2d, 0x5f, 0x00, 0x9b, 0x2d, 0x67, 0x01, 0x99, 0x2d, 0x6e, 0x01,
  0x98, 0x2e, 0x75, 0x01, 0x96, 0x2e, 0x7d, 0x02, 0x94, 0x2e, 0x86, 0x02,
  0x93, 0x2e, 0x90, 0x02, 0x91, 0x2e, 0x9a, 0x03, 0x8f, 0x2e, 0xa6, 0x03,
  0x8d, 0x2e, 0xb3, 0x03, 0x8c, 0x2e, 0xc5, 0x03, 0x8a, 0x2f, 0xe1, 0x04,
  0x87, 0x2f, 0xf6, 0x04, 0x85, 0x2f, 0xff, 0x04, 0x84, 0x2f, 0xff, 0x03,
  0x84, 0x2f, 0xff, 0x03, 0x83, 0x2f, 0xff, 0x03, 0x83, 0x2f, 0xff, 0x03,
  0x83, 0x2f, 0xff, 0x03, 0xfb, 0x29, 0x00, 0x00, 0xeb, 0x31, 0x00, 0x00,
  0xd9, 0x38, 0x00, 0x00, 0xc9, 0x3c, 0x00, 0x00, 0xbf, 0x3c, 0x00, 0x00,
  0xb6, 0x39, 0x00, 0x00, 0xb0, 0x32, 0x00, 0x00, 0xac, 0x2d, 0x0b, 0x00,
  0xa7, 0x2f, 0x17, 0x00, 0xa2, 0x31, 0x26, 0x00, 0x9e, 0x33, 0x34, 0x00,
  0x9a, 0x34, 0x40, 0x00, 0x98, 0x35, 0x4a, 0x00, 0x95, 0x35, 0x53, 0x00,
  0x93, 0x35, 0x5b, 0x01, 0x91, 0x35, 0x62, 0x01, 0x8f, 0x35, 0x69, 0x02,
  0x8d, 0x35, 0x71, 0x02, 0x8c, 0x35, 0x79, 0x03, 0x8a, 0x35, 0x82, 0x03,
  0x88, 0x35, 0x8b, 0x04, 0x86, 0x35, 0x96, 0x04, 0x84, 0x35, 0xa2, 0x05,
  0x82, 0x35, 0xaf, 0x05, 0x81, 0x35, 0xc0, 0x06, 0x7f, 0x36, 0xdc, 0x06,
  0x7d, 0x36, 0xf4, 0x06, 0x7b, 0x36, 0xff, 0x05, 0x7b, 0x36, 0xff, 0x05,
  0x7a, 0x36, 0xff, 0x04, 0x7a, 0x36, 0xff, 0x04, 0x7a, 0x35, 0xff, 0x04,
  0x7a, 0x35, 0xff, 0x04, 0xf5, 0x2d, 0x00, 0x00, 0xe4, 0x37, 0x00, 0x00,
  0xd0, 0x3f, 0x00, 0x00, 0xc2, 0x43, 0x00, 0x00, 0xb7, 0x44, 0x00, 0x00,
  0xad, 0x40, 0x00, 0x00, 0xa7, 0x3a, 0x00, 0x00, 0xa3, 0x36, 0x06, 0x00,
  0x9d, 0x37, 0x13, 0x00, 0x99, 0x39, 0x22, 0x00, 0x95, 0x3a, 0x2f, 0x00,
  0x92, 0x3c, 0x3b, 0x00, 0x8f, 0x3c, 0x46, 0x00, 0x8c, 0x3c, 0x4f, 0x01,
  0x8a, 0x3c, 0x57, 0x01, 0x88, 0x3c, 0x5e, 0x02, 0x86, 0x3c, 0x65, 0x02,
  0x84, 0x3c, 0x6d, 0x03, 0x82, 0x3c, 0x75, 0x04, 0x80, 0x3c, 0x7d, 0x04,
  0x7f, 0x3c, 0x87, 0x05, 0x7d, 0x3c, 0x92, 0x06, 0x7b, 0x3b, 0x9e, 0x07,
  0x79, 0x3b, 0xac, 0x07, 0x77, 0x3b, 0xbc, 0x08, 0x76, 0x3c, 0xd5, 0x08,
  0x74, 0x3c, 0xf1, 0x08, 0x73, 0x3c, 0xff, 0x07, 0x72, 0x3c, 0xff, 0x06,
  0x72, 0x3c, 0xff, 0x05, 0x72, 0x3c, 0xff, 0x05, 0x72, 0x3b, 0xff, 0x05,
  0x72, 0x3b, 0xff, 0x05, 0xf1, 0x32, 0x00, 0x00, 0xde, 0x3d, 0x00, 0x00,
  0xc9, 0x44, 0x00, 0x00, 0xbc, 0x48, 0x00, 0x00, 0xb0, 0x49, 0x00, 0x00,
  0xa6, 0x46, 0x00, 0x00, 0x9f, 0x41, 0x00, 0x00, 0x9b, 0x3d, 0x01, 0x00,
  0x95, 0x3d, 0x10, 0x00, 0x91, 0x3f, 0x1d, 0x00, 0x8d, 0x41, 0x2b, 0x00,
  0x8a, 0x42, 0x38, 0x00, 0x87, 0x43, 0x42, 0x00, 0x84, 0x43, 0x4b, 0x01,
  0x82, 0x43, 0x53, 0x01, 0x80, 0x43, 0x5b, 0x02, 0x7e, 0x42, 0x62, 0x03,
  0x7c, 0x42, 0x69, 0x04, 0x7a, 0x42, 0x71, 0x05, 0x78, 0x42, 0x7a, 0x06,
  0x76, 0x41, 0x84, 0x07, 0x74, 0x41, 0x8f, 0x08, 0x72, 0x41, 0x9b, 0x08,
  0x70, 0x41, 0xa9, 0x09, 0x6f, 0x41, 0xb9, 0x0a, 0x6d, 0x41, 0xd0, 0x0a,
  0x6c, 0x41, 0xee, 0x09, 0x6b, 0x42, 0xff, 0x08, 0x6a, 0x42, 0xff, 0x07,
  0x6a, 0x41, 0xff, 0x06, 0x6a, 0x41, 0xff, 0x06, 0x6a, 0x41, 0xff, 0x05,
  0x6a, 0x41, 0xff, 0x05, 0xed, 0x37, 0x00, 0x00, 0xd6, 0x42, 0x00, 0x00,
  0xc4, 0x49, 0x00, 0x00, 0xb7, 0x4d, 0x00, 0x00, 0xab, 0x4d, 0x00, 0x00,
  0xa0, 0x4a, 0x00, 0x00, 0x98, 0x47, 0x00, 0x00, 0x93, 0x42, 0x00, 0x00,
  0x8e, 0x43, 0x0d, 0x00, 0x89, 0x45, 0x1a, 0x00, 0x86, 0x46, 0x28, 0x00,
  0x83, 0x47, 0x34, 0x00, 0x80, 0x48, 0x3f, 0x00, 0x7e, 0x48, 0x48, 0x01,
  0x7b, 0x48, 0x50, 0x02, 0x79, 0x48, 0x57, 0x02, 0x77, 0x48, 0x5f, 0x03,
  0x75, 0x48, 0x66, 0x04, 0x73, 0x47, 0x6e, 0x05, 0x71, 0x47, 0x76, 0x06,
  0x6f, 0x47, 0x80, 0x07, 0x6d, 0x46, 0x8c, 0x09, 0x6b, 0x46, 0x98, 0x0a,
  0x69, 0x46, 0xa6, 0x0b, 0x67, 0x46, 0xb6, 0x0b, 0x66, 0x46, 0xcc, 0x0b,
  0x65, 0x46, 0xec, 0x0b, 0x64, 0x47, 0xff, 0x09, 0x64, 0x46, 0xff, 0x08,
  0x64, 0x46, 0xff, 0x07, 0x64, 0x46, 0xff, 0x06, 0x64, 0x45, 0xff, 0x06,
  0x64, 0x45, 0xff, 0x06, 0xe8, 0x3b, 0x00, 0x00, 0xd0, 0x46, 0x00, 0x00,
  0xbf, 0x4d, 0x00, 0x00, 0xb3, 0x51, 0x00, 0x00, 0xa5, 0x51, 0x00, 0x00,
  0x9a, 0x4e, 0x00, 0x00, 0x92, 0x4b, 0x00, 0x00, 0x8d, 0x47, 0x00, 0x00,
  0x87, 0x48, 0x0b, 0x00, 0x83, 0x4a, 0x16, 0x00, 0x7f, 0x4b, 0x24, 0x00,
  0x7d, 0x4c, 0x31, 0x00, 0x7a, 0x4d, 0x3c, 0x00, 0x77, 0x4d, 0x45, 0x01,
  0x75, 0x4d, 0x4d, 0x02, 0x73, 0x4d, 0x55, 0x02, 0x71, 0x4d, 0x5c, 0x03,
  0x6f, 0x4d, 0x63, 0x04, 0x6d, 0x4c, 0x6b, 0x05, 0x6b, 0x4c, 0x73, 0x07,
  0x69, 0x4b, 0x7d, 0x08, 0x66, 0x4b, 0x89, 0x09, 0x64, 0x4b, 0x96, 0x0a,
  0x62, 0x4b, 0xa4, 0x0b, 0x61, 0x4b, 0xb4, 0x0c, 0x5f, 0x4b, 0xca, 0x0c,
  0x5e, 0x4b, 0xea, 0x0b, 0x5e, 0x4b, 0xfe, 0x0a, 0x5e, 0x4b, 0xff, 0x09,
  0x5e, 0x4a, 0xff, 0x08, 0x5e, 0x4a, 0xff, 0x07, 0x5e, 0x4a, 0xff, 0x07,
  0x5e, 0x4a, 0xff, 0x07, 0xe3, 0x3f, 0x00, 0x00, 0xcb, 0x49, 0x00, 0x00,
  0xbc, 0x51, 0x00, 0x00, 0xb0, 0x55, 0x00, 0x00, 0xa1, 0x54, 0x00, 0x00,
  0x96, 0x52, 0x00, 0x00, 0x8d, 0x50, 0x00, 0x00, 0x87, 0x4c, 0x00, 0x00,
  0x81, 0x4d, 0x08, 0x00, 0x7d, 0x4f, 0x13, 0x00, 0x7a, 0x50, 0x21, 0x00,
  0x77, 0x51, 0x2e, 0x00, 0x74, 0x52, 0x39, 0x00, 0x72, 0x52, 0x42, 0x01,
  0x6f, 0x52, 0x4b, 0x01, 0x6d, 0x52, 0x52, 0x02, 0x6b, 0x51, 0x59, 0x03,
  0x69, 0x51, 0x61, 0x04, 0x67, 0x51, 0x68, 0x06, 0x65, 0x50, 0x71, 0x07,
  0x63, 0x50, 0x7b, 0x08, 0x61, 0x50, 0x86, 0x0a, 0x5f, 0x4f, 0x93, 0x0b,
  0x5d, 0x4f, 0xa1, 0x0c, 0x5b, 0x4f, 0xb2, 0x0d, 0x59, 0x4f, 0xc7, 0x0d,
  0x59, 0x4f, 0xe8, 0x0c, 0x58, 0x4f, 0xfd, 0x0b, 0x58, 0x4f, 0xff, 0x09,
  0x59, 0x4f, 0xff, 0x08, 0x59, 0x4e, 0xff, 0x07, 0x59, 0x4e, 0xff, 0x07,
  0x59, 0x4e, 0xff, 0x07, 0xdf, 0x43, 0x00, 0x00, 0xc7, 0x4d, 0x00, 0x00,
  0xb8, 0x54, 0x00, 0x00, 0xac, 0x59, 0x00, 0x00, 0x9d, 0x57, 0x00, 0x00,
  0x91, 0x55, 0x00, 0x00, 0x88, 0x54, 0x00, 0x00, 0x81, 0x50, 0x00, 0x00,
  0x7b, 0x52, 0x04, 0x00, 0x77, 0x53, 0x11, 0x00, 0x74, 0x54, 0x1e, 0x00,
  0x71, 0x55, 0x2b, 0x00, 0x6f, 0x56, 0x36, 0x00, 0x6c, 0x56, 0x40, 0x01,
  0x6a, 0x56, 0x48, 0x01, 0x68, 0x56, 0x50, 0x02, 0x66, 0x56, 0x57, 0x03,
  0x64, 0x56, 0x5e, 0x04, 0x62, 0x55, 0x66, 0x05, 0x60, 0x55, 0x6f, 0x07,
  0x5d, 0x55, 0x78, 0x08, 0x5b, 0x54, 0x84, 0x0a, 0x59, 0x54, 0x91, 0x0b,
  0x57, 0x54, 0xa0, 0x0c, 0x55, 0x53, 0xb0, 0x0d, 0x54, 0x53, 0xc5, 0x0d,
  0x53, 0x53, 0xe6, 0x0c, 0x53, 0x53, 0xfc, 0x0b, 0x53, 0x53, 0xff, 0x09,
  0x54, 0x52, 0xff, 0x08, 0x54, 0x52, 0xff, 0x08, 0x54, 0x52, 0xff, 0x07,
  0x54, 0x52, 0xff, 0x07, 0xda, 0x46, 0x00, 0x00, 0xc3, 0x50, 0x00, 0x00,
  0xb5, 0x58, 0x00, 0x00, 0xa8, 0x5b, 0x00, 0x00, 0x99, 0x5a, 0x00, 0x00,
  0x8d, 0x58, 0x00, 0x00, 0x84, 0x57, 0x00, 0x00, 0x7b, 0x54, 0x00, 0x00,
  0x76, 0x56, 0x01, 0x00, 0x71, 0x57, 0x0f, 0x00, 0x6e, 0x59, 0x1b, 0x00,
  0x6c, 0x5a, 0x28, 0x00, 0x69, 0x5a, 0x33, 0x00, 0x67, 0x5b, 0x3d, 0x01,
  0x65, 0x5b, 0x45, 0x01, 0x63, 0x5b, 0x4d, 0x02, 0x61, 0x5a, 0x55, 0x03,
  0x5f, 0x5a, 0x5c, 0x04, 0x5d, 0x5a, 0x64, 0x05, 0x5b, 0x59, 0x6c, 0x06,
  0x58, 0x59, 0x76, 0x08, 0x56, 0x59, 0x82, 0x09, 0x54, 0x58, 0x8f, 0x0b,
  0x52, 0x58, 0x9e, 0x0c, 0x50, 0x58, 0xae, 0x0d, 0x4f, 0x58, 0xc3, 0x0d,
  0x4e, 0x58, 0xe4, 0x0c, 0x4e, 0x58, 0xfb, 0x0b, 0x4f, 0x57, 0xff, 0x09,
  0x4f, 0x57, 0xff, 0x08, 0x4f, 0x56, 0xff, 0x08, 0x50, 0x56, 0xff, 0x07,
  0x50, 0x56, 0xff, 0x07, 0xd3, 0x4a, 0x00, 0x00, 0xc0, 0x54, 0x00, 0x00,
  0xb2, 0x5c, 0x00, 0x00, 0xa3, 0x5e, 0x00, 0x00, 0x95, 0x5d, 0x00, 0x00,
  0x89, 0x5c, 0x00, 0x00, 0x7f, 0x5b, 0x00, 0x00, 0x76, 0x59, 0x00, 0x00,
  0x70, 0x5a, 0x00, 0x00, 0x6b, 0x5c, 0x0d, 0x00, 0x68, 0x5d, 0x18, 0x00,
  0x66, 0x5e, 0x24, 0x00, 0x64, 0x5f, 0x30, 0x00, 0x62, 0x5f, 0x3a, 0x00,
  0x60, 0x5f, 0x43, 0x01, 0x5e, 0x5f, 0x4b, 0x02, 0x5c, 0x5f, 0x52, 0x02,
  0x5a, 0x5f, 0x5a, 0x03, 0x58, 0x5f, 0x61, 0x05, 0x55, 0x5e, 0x6a, 0x06,
  0x53, 0x5e, 0x74, 0x07, 0x51, 0x5d, 0x7f, 0x09, 0x4f, 0x5d, 0x8d, 0x0a,
  0x4d, 0x5d, 0x9c, 0x0b, 0x4b, 0x5d, 0xac, 0x0c, 0x4a, 0x5d, 0xc1, 0x0c,
  0x49, 0x5d, 0xe3, 0x0c, 0x49, 0x5c, 0xfa, 0x0a, 0x49, 0x5b, 0xff, 0x09,
  0x4a, 0x5b, 0xff, 0x08, 0x4a, 0x5a, 0xff, 0x08, 0x4a, 0x5a, 0xff, 0x07,
  0x4a, 0x5a, 0xff, 0x07, 0xce, 0x4e, 0x00, 0x00, 0xbc, 0x58, 0x00, 0x00,
  0xae, 0x60, 0x00, 0x00, 0x9f, 0x61, 0x00, 0x00, 0x91, 0x60, 0x00, 0x00,
  0x85, 0x5f, 0x00, 0x00, 0x7b, 0x5f, 0x00, 0x00, 0x70, 0x5d, 0x00, 0x00,
  0x6a, 0x5f, 0x00, 0x00, 0x65, 0x61, 0x0a, 0x00, 0x62, 0x62, 0x14, 0x00,
  0x60, 0x63, 0x21, 0x00, 0x5e, 0x64, 0x2d, 0x00, 0x5c, 0x64, 0x37, 0x00,
  0x5a, 0x64, 0x40, 0x01, 0x58, 0x64, 0x48, 0x01, 0x56, 0x64, 0x50, 0x02,
  0x54, 0x64, 0x57, 0x03, 0x52, 0x64, 0x5f, 0x04, 0x50, 0x64, 0x67, 0x05,
  0x4e, 0x63, 0x71, 0x06, 0x4c, 0x63, 0x7d, 0x08, 0x49, 0x62, 0x8b, 0x09,
  0x47, 0x62, 0x9a, 0x0a, 0x46, 0x62, 0xaa, 0x0b, 0x44, 0x62, 0xbf, 0x0b,
  0x44, 0x62, 0xe1, 0x0b, 0x44, 0x61, 0xf9, 0x0a, 0x44, 0x60, 0xff, 0x09,
  0x44, 0x60, 0xff, 0x08, 0x45, 0x5f, 0xff, 0x07, 0x45, 0x5f, 0xff, 0x07,
  0x45, 0x5f, 0xff, 0x07, 0xc8, 0x52, 0x00, 0x00, 0xb8, 0x5c, 0x00, 0x00,
  0xab, 0x64, 0x00, 0x00, 0x9b, 0x64, 0x00, 0x00, 0x8c, 0x63, 0x00, 0x00,
  0x80, 0x63, 0x00, 0x00, 0x76, 0x63, 0x00, 0x00, 0x6a, 0x62, 0x00, 0x00,
  0x63, 0x64, 0x00, 0x00, 0x5f, 0x66, 0x06, 0x00, 0x5b, 0x67, 0x11, 0x00,
  0x59, 0x68, 0x1d, 0x00, 0x57, 0x69, 0x29, 0x00, 0x56, 0x6a, 0x33, 0x00,
  0x54, 0x6a, 0x3c, 0x00, 0x52, 0x6a, 0x45, 0x01, 0x50, 0x6a, 0x4c, 0x01,
  0x4e, 0x6a, 0x54, 0x02, 0x4c, 0x6a, 0x5c, 0x03, 0x4a, 0x6a, 0x65, 0x04,
  0x48, 0x69, 0x6f, 0x05, 0x46, 0x69, 0x7a, 0x07, 0x44, 0x69, 0x88, 0x08,
  0x42, 0x68, 0x98, 0x09, 0x40, 0x68, 0xa9, 0x0a, 0x3f, 0x68, 0xbd, 0x0a,
  0x3e, 0x68, 0xde, 0x09, 0x3e, 0x67, 0xf7, 0x09, 0x3e, 0x66, 0xff, 0x08,
  0x3f, 0x65, 0xff, 0x07, 0x3f, 0x65, 0xff, 0x07, 0x3f, 0x64, 0xff, 0x07,
  0x3f, 0x64, 0xff, 0x07, 0xc3, 0x57, 0x00, 0x00, 0xb3, 0x61, 0x00, 0x00,
  0xa7, 0x69, 0x00, 0x00, 0x96, 0x68, 0x00, 0x00, 0x87, 0x67, 0x00, 0x00,
  0x7b, 0x67, 0x00, 0x00, 0x71, 0x67, 0x00, 0x00, 0x65, 0x68, 0x00, 0x00,
  0x5c, 0x6a, 0x00, 0x00, 0x58, 0x6c, 0x01, 0x00, 0x54, 0x6e, 0x0e, 0x00,
  0x52, 0x6f, 0x18, 0x00, 0x50, 0x6f, 0x24, 0x00, 0x4e, 0x70, 0x2e, 0x00,
  0x4d, 0x70, 0x38, 0x00, 0x4b, 0x71, 0x41, 0x00, 0x4a, 0x71, 0x49, 0x01,
  0x48, 0x71, 0x51, 0x01, 0x46, 0x71, 0x59, 0x02, 0x44, 0x70, 0x62, 0x03,
  0x42, 0x70, 0x6c, 0x04, 0x40, 0x70, 0x78, 0x05, 0x3e, 0x70, 0x86, 0x06,
  0x3c, 0x6f, 0x95, 0x07, 0x3a, 0x6f, 0xa6, 0x08, 0x38, 0x6f, 0xbb, 0x08,
  0x38, 0x6f, 0xdb, 0x07, 0x38, 0x6e, 0xf6, 0x07, 0x38, 0x6d, 0xff, 0x07,
  0x38, 0x6c, 0xff, 0x06, 0x39, 0x6b, 0xff, 0x06, 0x39, 0x6a, 0xff, 0x06,
  0x39, 0x6a, 0xff, 0x06, 0xbd, 0x5c, 0x00, 0x00, 0xaf, 0x66, 0x00, 0x00,
  0xa2, 0x6d, 0x00, 0x00, 0x91, 0x6c, 0x00, 0x00, 0x82, 0x6b, 0x00, 0x00,
  0x77, 0x6b, 0x00, 0x00, 0x6c, 0x6c, 0x00, 0x00, 0x61, 0x6e, 0x00, 0x00,
  0x57, 0x70, 0x00, 0x00, 0x50, 0x73, 0x00, 0x00, 0x4c, 0x75, 0x0a, 0x00,
  0x49, 0x76, 0x13, 0x00, 0x47, 0x77, 0x1f, 0x00, 0x46, 0x77, 0x29, 0x00,
  0x45, 0x78, 0x33, 0x00, 0x43, 0x78, 0x3c, 0x00, 0x42, 0x78, 0x44, 0x00,
  0x41, 0x78, 0x4d, 0x01, 0x3f, 0x78, 0x55, 0x01, 0x3d, 0x78, 0x5e, 0x02,
  0x3b, 0x78, 0x68, 0x02, 0x39, 0x78, 0x74, 0x03, 0x37, 0x78, 0x82, 0x04,
  0x35, 0x78, 0x93, 0x05, 0x33, 0x77, 0xa4, 0x05, 0x32, 0x77, 0xb9, 0x05,
  0x31, 0x78, 0xd7, 0x05, 0x31, 0x76, 0xf5, 0x05, 0x31, 0x74, 0xff, 0x05,
  0x31, 0x73, 0xff, 0x05, 0x31, 0x72, 0xff, 0x05, 0x32, 0x72, 0xff, 0x05,
  0x32, 0x72, 0xff, 0x05, 0xb7, 0x63, 0x00, 0x00, 0xaa, 0x6d, 0x00, 0x00,
  0x9c, 0x71, 0x00, 0x00, 0x8b, 0x70, 0x00, 0x00, 0x7d, 0x70, 0x00, 0x00,
  0x72, 0x70, 0x00, 0x00, 0x67, 0x71, 0x00, 0x00, 0x5c, 0x73, 0x00, 0x00,
  0x51, 0x77, 0x00, 0x00, 0x4a, 0x7a, 0x00, 0x00, 0x42, 0x7d, 0x03, 0x00,
  0x3f, 0x7e, 0x0e, 0x00, 0x3d, 0x7f, 0x18, 0x00, 0x3c, 0x7f, 0x23, 0x00,
  0x3b, 0x80, 0x2d, 0x00, 0x3a, 0x80, 0x36, 0x00, 0x39, 0x81, 0x3f, 0x00,
  0x38, 0x81, 0x48, 0x00, 0x36, 0x81, 0x50, 0x00, 0x35, 0x81, 0x5a, 0x01,
  0x33, 0x81, 0x64, 0x01, 0x31, 0x81, 0x70, 0x01, 0x2f, 0x81, 0x7f, 0x02,
  0x2d, 0x81, 0x8f, 0x03, 0x2c, 0x81, 0xa1, 0x03, 0x2a, 0x81, 0xb6, 0x03,
  0x29, 0x81, 0xd2, 0x03, 0x29, 0x7f, 0xf3, 0x03, 0x29, 0x7d, 0xff, 0x03,
  0x29, 0x7c, 0xff, 0x03, 0x29, 0x7b, 0xff, 0x03, 0x29, 0x7b, 0xff, 0x03,
  0x29, 0x7b, 0xff, 0x03, 0xb1, 0x6a, 0x00, 0x00, 0xa5, 0x74, 0x00, 0x00,
  0x95, 0x76, 0x00, 0x00, 0x85, 0x75, 0x00, 0x00, 0x78, 0x75, 0x00, 0x00,
  0x6d, 0x75, 0x00, 0x00, 0x61, 0x77, 0x00, 0x00, 0x57, 0x7a, 0x00, 0x00,
  0x4c, 0x7e, 0x00, 0x00, 0x43, 0x81, 0x00, 0x00, 0x3b, 0x85, 0x00, 0x00,
  0x35, 0x88, 0x09, 0x00, 0x32, 0x89, 0x11, 0x00, 0x31, 0x89, 0x1b, 0x00,
  0x30, 0x89, 0x25, 0x00, 0x2f, 0x8a, 0x2f, 0x00, 0x2e, 0x8a, 0x38, 0x00,
  0x2d, 0x8b, 0x41, 0x00, 0x2c, 0x8b, 0x4a, 0x00, 0x2a, 0x8b, 0x54, 0x00,
  0x29, 0x8b, 0x5f, 0x00, 0x28, 0x8b, 0x6b, 0x00, 0x26, 0x8b, 0x7a, 0x01,
  0x24, 0x8b, 0x8b, 0x01, 0x23, 0x8b, 0x9e, 0x01, 0x22, 0x8b, 0xb3, 0x01,
  0x21, 0x8c, 0xce, 0x01, 0x21, 0x8a, 0xf1, 0x01, 0x20, 0x88, 0xff, 0x02,
  0x20, 0x86, 0xff, 0x02, 0x20, 0x85, 0xff, 0x02, 0x21, 0x85, 0xff, 0x02,
  0x21, 0x85, 0xff, 0x02, 0xab, 0x72, 0x00, 0x00, 0xa1, 0x7c, 0x00, 0x00,
  0x8f, 0x7b, 0x00, 0x00, 0x80, 0x7a, 0x00, 0x00, 0x73, 0x7a, 0x00, 0x00,
  0x66, 0x7c, 0x00, 0x00, 0x5b, 0x7f, 0x00, 0x00, 0x50, 0x82, 0x00, 0x00,
  0x46, 0x86, 0x00, 0x00, 0x3c, 0x8a, 0x00, 0x00, 0x34, 0x8d, 0x00, 0x00,
  0x2c, 0x91, 0x00, 0x00, 0x26, 0x93, 0x0c, 0x00, 0x24, 0x94, 0x13, 0x00,
  0x23, 0x94, 0x1c, 0x00, 0x22, 0x95, 0x26, 0x00, 0x21, 0x95, 0x2f, 0x00,
  0x20, 0x95, 0x38, 0x00, 0x1f, 0x96, 0x42, 0x00, 0x1e, 0x96, 0x4c, 0x00,
  0x1d, 0x96, 0x58, 0x00, 0x1c, 0x96, 0x64, 0x00, 0x1a, 0x97, 0x74, 0x00,
  0x19, 0x97, 0x86, 0x00, 0x18, 0x97, 0x99, 0x00, 0x17, 0x97, 0xae, 0x00,
  0x15, 0x97, 0xc9, 0x00, 0x16, 0x95, 0xee, 0x00, 0x16, 0x93, 0xff, 0x01,
  0x16, 0x92, 0xff, 0x01, 0x16, 0x91, 0xff, 0x01, 0x16, 0x90, 0xff, 0x01,
  0x16, 0x90, 0xff, 0x01, 0xa5, 0x7b, 0x00, 0x00, 0x99, 0x83, 0x00, 0x00,
  0x89, 0x81, 0x00, 0x00, 0x7b, 0x80, 0x00, 0x00, 0x6c, 0x82, 0x00, 0x00,
  0x5f, 0x84, 0x00, 0x00, 0x54, 0x88, 0x00, 0x00, 0x49, 0x8b, 0x00, 0x00,
  0x3f, 0x90, 0x00, 0x00, 0x35, 0x94, 0x00, 0x00, 0x2d, 0x97, 0x00, 0x00,
  0x25, 0x9a, 0x00, 0x00, 0x1d, 0x9e, 0x01, 0x00, 0x16, 0xa0, 0x0c, 0x00,
  0x14, 0xa1, 0x12, 0x00, 0x14, 0xa1, 0x1b, 0x00, 0x13, 0xa1, 0x25, 0x00,
  0x12, 0xa1, 0x2e, 0x00, 0x11, 0xa2, 0x38, 0x00, 0x11, 0xa2, 0x43, 0x00,
  0x10, 0xa2, 0x4f, 0x00, 0x0f, 0xa2, 0x5c, 0x00, 0x0e, 0xa3, 0x6b, 0x00,
  0x0d, 0xa3, 0x7d, 0x00, 0x0d, 0xa3, 0x92, 0x00, 0x0c, 0xa3, 0xa7, 0x00,
  0x0a, 0xa2, 0xc0, 0x00, 0x0b, 0xa2, 0xe6, 0x00, 0x0c, 0xa0, 0xfe, 0x00,
  0x0d, 0x9f, 0xff, 0x00, 0x0d, 0x9e, 0xff, 0x00, 0x0d, 0x9d, 0xff, 0x00,
  0x0d, 0x9d, 0xff, 0x00, 0x9e, 0x84, 0x00, 0x00, 0x92, 0x89, 0x00, 0x00,
  0x83, 0x88, 0x00, 0x00, 0x73, 0x88, 0x00, 0x00, 0x65, 0x8b, 0x00, 0x00,
  0x58, 0x8e, 0x00, 0x00, 0x4c, 0x92, 0x00, 0x00, 0x41, 0x97, 0x00, 0x00,
  0x37, 0x9b, 0x00, 0x00, 0x2e, 0x9e, 0x00, 0x00, 0x24, 0xa2, 0x00, 0x00,
  0x1c, 0xa5, 0x00, 0x00, 0x15, 0xa8, 0x00, 0x00, 0x0f, 0xab, 0x04, 0x00,
  0x0a, 0xae, 0x0c, 0x00, 0x07, 0xad, 0x12, 0x00, 0x06, 0xad, 0x1b, 0x00,
  0x05, 0xad, 0x24, 0x00, 0x04, 0xae, 0x2e, 0x00, 0x02, 0xae, 0x39, 0x00,
  0x01, 0xae, 0x45, 0x00, 0x00, 0xae, 0x52, 0x00, 0x00, 0xae, 0x61, 0x00,
  0x00, 0xae, 0x73, 0x00, 0x00, 0xae, 0x87, 0x00, 0x00, 0xae, 0x9d, 0x00,
  0x00, 0xae, 0xb4, 0x00, 0x00, 0xae, 0xd5, 0x00, 0x00, 0xad, 0xf4, 0x00,
  0x00, 0xad, 0xff, 0x00, 0x00, 0xac, 0xff, 0x00, 0x00, 0xab, 0xff, 0x00,
  0x00, 0xab, 0xff, 0x00, 0x96, 0x8b, 0x00, 0x00, 0x8c, 0x90, 0x00, 0x00,
  0x7b, 0x90, 0x00, 0x00, 0x6b, 0x92, 0x00, 0x00, 0x5d, 0x96, 0x00, 0x00,
  0x50, 0x9a, 0x00, 0x00, 0x44, 0x9f, 0x00, 0x00, 0x39, 0xa3, 0x00, 0x00,
  0x2f, 0xa7, 0x00, 0x00, 0x25, 0xab, 0x00, 0x00, 0x1c, 0xae, 0x00, 0x00,
  0x14, 0xb1, 0x00, 0x00, 0x0e, 0xb4, 0x00, 0x00, 0x09, 0xb7, 0x00, 0x00,
  0x01, 0xb8, 0x09, 0x00, 0x00, 0xb8, 0x0e, 0x00, 0x00, 0xb9, 0x14, 0x00,
  0x00, 0xb9, 0x1c, 0x00, 0x00, 0xba, 0x25, 0x00, 0x00, 0xba, 0x2f, 0x00,
  0x00, 0xbb, 0x3a, 0x00, 0x00, 0xbc, 0x47, 0x00, 0x00, 0xbc, 0x56, 0x00,
  0x00, 0xbc, 0x67, 0x00, 0x00, 0xbc, 0x7b, 0x00, 0x00, 0xbc, 0x91, 0x00,
  0x00, 0xbc, 0xa9, 0x00, 0x00, 0xbc, 0xc4, 0x00, 0x00, 0xbc, 0xeb, 0x00,
  0x00, 0xbb, 0xfe, 0x00, 0x00, 0xbb, 0xff, 0x00, 0x00, 0xbb, 0xff, 0x00,
  0x00, 0xbb, 0xff, 0x00, 0x90, 0x92, 0x00, 0x00, 0x83, 0x98, 0x00, 0x00,
  0x73, 0x9b, 0x00, 0x00, 0x63, 0x9f, 0x00, 0x00, 0x55, 0xa3, 0x00, 0x00,
  0x47, 0xa8, 0x00, 0x00, 0x3b, 0xad, 0x00, 0x00, 0x30, 0xb1, 0x00, 0x00,
  0x25, 0xb4, 0x00, 0x00, 0x1b, 0xb7, 0x00, 0x00, 0x12, 0xba, 0x00, 0x00,
  0x0c, 0xbd, 0x00, 0x00, 0x05, 0xbf, 0x00, 0x00, 0x00, 0xc3, 0x00, 0x00,
  0x00, 0xc4, 0x02, 0x00, 0x00, 0xc5, 0x0a, 0x00, 0x00, 0xc5, 0x0e, 0x00,
  0x00, 0xc6, 0x14, 0x00, 0x00, 0xc7, 0x1b, 0x00, 0x00, 0xc8, 0x24, 0x00,
  0x00, 0xca, 0x2e, 0x00, 0x00, 0xcc, 0x3a, 0x00, 0x00, 0xcd, 0x49, 0x00,
  0x00, 0xcd, 0x59, 0x00, 0x00, 0xcd, 0x6c, 0x00, 0x00, 0xce, 0x83, 0x00,
  0x00, 0xce, 0x9b, 0x00, 0x00, 0xcd, 0xb5, 0x00, 0x00, 0xce, 0xda, 0x00,
  0x00, 0xce, 0xf6, 0x00, 0x00, 0xcd, 0xff, 0x00, 0x00, 0xcd, 0xff, 0x00,
  0x00, 0xcd, 0xff, 0x00, 0x86, 0x99, 0x00, 0x00, 0x77, 0xa0, 0x00, 0x00,
  0x69, 0xa6, 0x00, 0x00, 0x5a, 0xac, 0x00, 0x00, 0x4c, 0xb2, 0x00, 0x00,
  0x3e, 0xb6, 0x00, 0x00, 0x30, 0xb9, 0x00, 0x00, 0x24, 0xbc, 0x00, 0x00,
  0x19, 0xbf, 0x00, 0x00, 0x11, 0xc2, 0x00, 0x00, 0x0a, 0xc5, 0x00, 0x00,
  0x02, 0xc9, 0x00, 0x00, 0x00, 0xcc, 0x00, 0x00, 0x00, 0xd0, 0x00, 0x00,
  0x00, 0xd1, 0x00, 0x00, 0x00, 0xd2, 0x01, 0x00, 0x00, 0xd3, 0x08, 0x00,
  0x00, 0xd5, 0x0d, 0x00, 0x00, 0xd7, 0x11, 0x00, 0x00, 0xda, 0x18, 0x00,
  0x00, 0xdc, 0x21, 0x00, 0x00, 0xdf, 0x2c, 0x00, 0x00, 0xe1, 0x3a, 0x00,
  0x00, 0xe2, 0x4a, 0x00, 0x00, 0xe3, 0x5d, 0x00, 0x00, 0xe4, 0x72, 0x00,
  0x00, 0xe4, 0x8b, 0x00, 0x00, 0xe5, 0xa5, 0x00, 0x00, 0xe5, 0xc0, 0x00,
  0x00, 0xe5, 0xe6, 0x00, 0x00, 0xe5, 0xf8, 0x00, 0x00, 0xe5, 0xff, 0x00,
  0x00, 0xe5, 0xff, 0x00, 0x7a, 0xa1, 0x00, 0x00, 0x6b, 0xa9, 0x00, 0x00,
  0x5c, 0xaf, 0x00, 0x00, 0x4d, 0xb6, 0x00, 0x00, 0x3f, 0xbc, 0x00, 0x00,
  0x30, 0xbf, 0x00, 0x00, 0x23, 0xc3, 0x00, 0x00, 0x17, 0xc7, 0x00, 0x00,
  0x0f, 0xca, 0x00, 0x00, 0x07, 0xce, 0x00, 0x00, 0x00, 0xd1, 0x00, 0x00,
  0x00, 0xd6, 0x00, 0x00, 0x00, 0xdc, 0x00, 0x00, 0x00, 0xdf, 0x00, 0x00,
  0x00, 0xe0, 0x00, 0x00, 0x00, 0xe2, 0x00, 0x00, 0x00, 0xe4, 0x00, 0x00,
  0x00, 0xe6, 0x03, 0x00, 0x00, 0xe8, 0x09, 0x00, 0x00, 0xe9, 0x0e, 0x00,
  0x00, 0xec, 0x15, 0x00, 0x00, 0xee, 0x1e, 0x00, 0x00, 0xf1, 0x2b, 0x00,
  0x00, 0xf4, 0x3a, 0x00, 0x00, 0xf5, 0x4d, 0x00, 0x00, 0xf6, 0x61, 0x00,
  0x00, 0xf7, 0x79, 0x00, 0x00, 0xf8, 0x93, 0x00, 0x00, 0xf8, 0xad, 0x00,
  0x00, 0xf9, 0xc6, 0x00, 0x00, 0xf9, 0xe4, 0x00, 0x00, 0xf9, 0xf3, 0x00,
  0x00, 0xf9, 0xf3, 0x00, 0x6d, 0xaa, 0x00, 0x00, 0x5e, 0xb2, 0x00, 0x00,
  0x4f, 0xba, 0x00, 0x00, 0x40, 0xc1, 0x00, 0x00, 0x31, 0xc5, 0x00, 0x00,
  0x22, 0xc9, 0x00, 0x00, 0x16, 0xce, 0x00, 0x00, 0x0d, 0xd2, 0x00, 0x00,
  0x04, 0xd8, 0x00, 0x00, 0x00, 0xdd, 0x00, 0x00, 0x00, 0xe1, 0x00, 0x00,
  0x00, 0xe4, 0x00, 0x00, 0x00, 0xe8, 0x00, 0x00, 0x00, 0xeb, 0x00, 0x00,
  0x00, 0xed, 0x00, 0x00, 0x00, 0xef, 0x00, 0x00, 0x00, 0xf1, 0x00, 0x00,
  0x00, 0xf3, 0x00, 0x00, 0x00, 0xf6, 0x00, 0x00, 0x00, 0xf8, 0x03, 0x00,
  0x00, 0xfa, 0x0b, 0x00, 0x00, 0xfd, 0x11, 0x00, 0x00, 0xff, 0x1b, 0x00,
  0x00, 0xff, 0x29, 0x00, 0x00, 0xff, 0x3b, 0x00, 0x00, 0xff, 0x4f, 0x00,
  0x00, 0xff, 0x66, 0x00, 0x00, 0xff, 0x7f, 0x00, 0x00, 0xff, 0x99, 0x00,
  0x00, 0xff, 0xaf, 0x00, 0x00, 0xff, 0xc3, 0x00, 0x00, 0xff, 0xd6, 0x00,
  0x00, 0xff, 0xd6, 0x00, 0xff, 0x04, 0x1c, 0x00, 0xff, 0x00, 0x19, 0x00,
  0xff, 0x00, 0x19, 0x00, 0xff, 0x00, 0x1c, 0x00, 0xff, 0x00, 0x22, 0x00,
  0xff, 0x00, 0x2b, 0x00, 0xff, 0x00, 0x38, 0x00, 0xff, 0x00, 0x46, 0x00,
  0xff, 0x00, 0x53, 0x00, 0xff, 0x00, 0x5e, 0x00, 0xff, 0x00, 0x69, 0x00,
  0xff, 0x00, 0x72, 0x00, 0xff, 0x00, 0x7a, 0x00, 0xff, 0x00, 0x82, 0x00,
  0xff, 0x00, 0x89, 0x00, 0xff, 0x00, 0x8f, 0x00, 0xff, 0x00, 0x95, 0x00,
  0xff, 0x00, 0x9b, 0x00, 0xff, 0x00, 0xa1, 0x00, 0xff, 0x00, 0xa8, 0x00,
  0xff, 0x00, 0xaf, 0x00, 0xff, 0x00, 0xb9, 0x00, 0xff, 0x00, 0xc5, 0x00,
  0xff, 0x00, 0xd9, 0x00, 0xfe, 0x00, 0xec, 0x00, 0xfd, 0x00, 0xfb, 0x00,
  0xfb, 0x00, 0xff, 0x00, 0xfb, 0x00, 0xff, 0x00, 0xfb, 0x00, 0xff, 0x00,
  0xfa, 0x00, 0xff, 0x00, 0xf4, 0x00, 0xff, 0x00, 0xf0, 0x00, 0xff, 0x00,
  0xf0, 0x00, 0xff, 0x00, 0xff, 0x07, 0x18, 0x00, 0xff, 0x01, 0x15, 0x00,
  0xff, 0x00, 0x14, 0x00, 0xff, 0x00, 0x16, 0x00, 0xff, 0x00, 0x1b, 0x00,
  0xff, 0x00, 0x26, 0x00, 0xff, 0x00, 0x34, 0x00, 0xff, 0x00, 0x42, 0x00,
  0xff, 0x00, 0x4e, 0x00, 0xff, 0x00, 0x5a, 0x00, 0xff, 0x00, 0x64, 0x00,
  0xff, 0x00, 0x6d, 0x00, 0xff, 0x00, 0x75, 0x00, 0xff, 0x00, 0x7d, 0x00,
  0xff, 0x00, 0x84, 0x00, 0xff, 0x00, 0x8a, 0x00, 0xfd, 0x00, 0x90, 0x00,
  0xfc, 0x00, 0x96, 0x00, 0xfa, 0x00, 0x9d, 0x00, 0xf9, 0x00, 0xa3, 0x00,
  0xf8, 0x00, 0xab, 0x00, 0xf7, 0x00, 0xb4, 0x00, 0xf5, 0x00, 0xbf, 0x00,
  0xf4, 0x00, 0xce, 0x00, 0xf3, 0x00, 0xe6, 0x00, 0xf1, 0x00, 0xf6, 0x00,
  0xf0, 0x00, 0xff, 0x00, 0xef, 0x00, 0xff, 0x00, 0xef, 0x00, 0xff, 0x00,
  0xee, 0x00, 0xff, 0x00, 0xee, 0x00, 0xff, 0x00, 0xea, 0x00, 0xff, 0x00,
  0xea, 0x00, 0xff, 0x00, 0xff, 0x0b, 0x14, 0x00, 0xff, 0x06, 0x11, 0x00,
  0xff, 0x00, 0x10, 0x00, 0xff, 0x00, 0x10, 0x00, 0xff, 0x00, 0x16, 0x00,
  0xff, 0x00, 0x22, 0x00, 0xff, 0x00, 0x2e, 0x00, 0xff, 0x00, 0x3c, 0x00,
  0xff, 0x00, 0x49, 0x00, 0xff, 0x00, 0x54, 0x00, 0xfe, 0x00, 0x5f, 0x00,
  0xfb, 0x00, 0x68, 0x00, 0xf9, 0x00, 0x70, 0x00, 0xf7, 0x00, 0x78, 0x00,
  0xf5, 0x00, 0x7f, 0x00, 0xf3, 0x00, 0x85, 0x00, 0xf2, 0x00, 0x8b, 0x00,
  0xf0, 0x00, 0x92, 0x00, 0xef, 0x00, 0x98, 0x00, 0xed, 0x00, 0x9f, 0x00,
  0xec, 0x00, 0xa6, 0x00, 0xea, 0x00, 0xae, 0x00, 0xe8, 0x00, 0xb9, 0x00,
  0xe7, 0x00, 0xc7, 0x00, 0xe5, 0x00, 0xde, 0x00, 0xe3, 0x00, 0xf0, 0x00,
  0xe2, 0x00, 0xfe, 0x00, 0xe0, 0x00, 0xff, 0x00, 0xe0, 0x00, 0xff, 0x00,
  0xe1, 0x00, 0xff, 0x00, 0xe1, 0x00, 0xff, 0x00, 0xe1, 0x00, 0xff, 0x00,
  0xe1, 0x00, 0xff, 0x00, 0xff, 0x0d, 0x10, 0x00, 0xff, 0x09, 0x0d, 0x00,
  0xff, 0x01, 0x0c, 0x00, 0xff, 0x00, 0x0c, 0x00, 0xff, 0x00, 0x12, 0x00,
  0xff, 0x00, 0x1c, 0x00, 0xff, 0x00, 0x28, 0x00, 0xfc, 0x00, 0x36, 0x00,
  0xf9, 0x00, 0x43, 0x00, 0xf6, 0x00, 0x4e, 0x00, 0xf2, 0x00, 0x59, 0x00,
  0xef, 0x00, 0x62, 0x00, 0xec, 0x00, 0x6b, 0x00, 0xea, 0x00, 0x72, 0x00,
  0xe8, 0x00, 0x79, 0x00, 0xe6, 0x00, 0x80, 0x00, 0xe4, 0x00, 0x86, 0x00,
  0xe2, 0x00, 0x8c, 0x00, 0xe1, 0x00, 0x93, 0x00, 0xdf, 0x00, 0x9a, 0x00,
  0xdd, 0x00, 0xa1, 0x00, 0xdb, 0x00, 0xaa, 0x00, 0xd8, 0x00, 0xb4, 0x00,
  0xd5, 0x00, 0xc0, 0x00, 0xd2, 0x00, 0xd3, 0x00, 0xd0, 0x00, 0xea, 0x00,
  0xce, 0x00, 0xfa, 0x00, 0xcd, 0x00, 0xff, 0x00, 0xcd, 0x00, 0xff, 0x00,
  0xcd, 0x00, 0xff, 0x00, 0xcc, 0x00, 0xff, 0x00, 0xcc, 0x00, 0xff, 0x00,
  0xcc, 0x00, 0xff, 0x00, 0xff, 0x10, 0x0c, 0x00, 0xff, 0x0c, 0x07, 0x00,
  0xff, 0x03, 0x02, 0x00, 0xff, 0x00, 0x08, 0x00, 0xff, 0x00, 0x0e, 0x00,
  0xff, 0x00, 0x16, 0x00, 0xf6, 0x00, 0x22, 0x00, 0xf0, 0x00, 0x2f, 0x00,
  0xec, 0x00, 0x3c, 0x00, 0xe9, 0x00, 0x48, 0x00, 0xe5, 0x00, 0x53, 0x00,
  0xe1, 0x00, 0x5c, 0x00, 0xde, 0x00, 0x65, 0x00, 0xdb, 0x00, 0x6c, 0x00,
  0xd7, 0x00, 0x73, 0x00, 0xd4, 0x00, 0x7a, 0x00, 0xd2, 0x00, 0x80, 0x00,
  0xd0, 0x00, 0x87, 0x00, 0xce, 0x00, 0x8e, 0x00, 0xcc, 0x00, 0x95, 0x00,
  0xca, 0x00, 0x9d, 0x00, 0xc8, 0x00, 0xa5, 0x00, 0xc6, 0x00, 0xaf, 0x00,
  0xc4, 0x00, 0xbb, 0x00, 0xc2, 0x00, 0xcb, 0x00, 0xc0, 0x00, 0xe5, 0x00,
  0xbe, 0x00, 0xf5, 0x00, 0xbd, 0x00, 0xff, 0x00, 0xbc, 0x00, 0xff, 0x00,
  0xbc, 0x00, 0xff, 0x00, 0xbc, 0x00, 0xff, 0x00, 0xbc, 0x00, 0xff, 0x00,
  0xbc, 0x00, 0xff, 0x00, 0xff, 0x11, 0x05, 0x00, 0xff, 0x0e, 0x00, 0x00,
  0xff, 0x0a, 0x00, 0x00, 0xff, 0x08, 0x01, 0x00, 0xff, 0x04, 0x0a, 0x00,
  0xf8, 0x00, 0x10, 0x00, 0xe9, 0x00, 0x1a, 0x00, 0xe3, 0x00, 0x28, 0x00,
  0xde, 0x00, 0x35, 0x00, 0xd9, 0x00, 0x41, 0x00, 0xd3, 0x00, 0x4c, 0x00,
  0xcf, 0x00, 0x56, 0x00, 0xcb, 0x00, 0x5f, 0x00, 0xc9, 0x00, 0x66, 0x00,
  0xc6, 0x00, 0x6e, 0x00, 0xc4, 0x00, 0x74, 0x00, 0xc2, 0x00, 0x7b, 0x00,
  0xc1, 0x00, 0x82, 0x00, 0xbf, 0x00, 0x89, 0x00, 0xbd, 0x00, 0x90, 0x00,
  0xbc, 0x00, 0x98, 0x00, 0xba, 0x00, 0xa1, 0x00, 0xb8, 0x00, 0xab, 0x00,
  0xb6, 0x00, 0xb7, 0x00, 0xb4, 0x00, 0xc7, 0x00, 0xb2, 0x00, 0xe0, 0x00,
  0xb1, 0x01, 0xf2, 0x00, 0xaf, 0x02, 0xff, 0x00, 0xae, 0x03, 0xff, 0x00,
  0xad, 0x04, 0xff, 0x00, 0xad, 0x04, 0xff, 0x00, 0xad, 0x04, 0xff, 0x00,
  0xad, 0x04, 0xff, 0x00, 0xff, 0x14, 0x00, 0x00, 0xff, 0x10, 0x00, 0x00,
  0xff, 0x0f, 0x00, 0x00, 0xf2, 0x0d, 0x00, 0x00, 0xea, 0x0a, 0x00, 0x00,
  0xe9, 0x03, 0x09, 0x00, 0xdd, 0x00, 0x12, 0x00, 0xd4, 0x00, 0x1f, 0x00,
  0xcd, 0x01, 0x2d, 0x00, 0xc8, 0x02, 0x3a, 0x00, 0xc4, 0x03, 0x45, 0x00,
  0xc0, 0x03, 0x50, 0x00, 0xbd, 0x04, 0x59, 0x00, 0xbb, 0x05, 0x61, 0x00,
  0xb9, 0x05, 0x68, 0x00, 0xb7, 0x06, 0x6f, 0x00, 0xb5, 0x06, 0x76, 0x00,
  0xb4, 0x07, 0x7d, 0x00, 0xb2, 0x07, 0x84, 0x00, 0xb1, 0x08, 0x8c, 0x00,
  0xaf, 0x08, 0x95, 0x00, 0xad, 0x09, 0x9e, 0x00, 0xab, 0x09, 0xa8, 0x00,
  0xaa, 0x0a, 0xb5, 0x00, 0xa8, 0x0a, 0xc5, 0x00, 0xa6, 0x0b, 0xdf, 0x00,
  0xa4, 0x0d, 0xf4, 0x00, 0xa2, 0x0e, 0xff, 0x00, 0xa0, 0x0e, 0xff, 0x00,
  0x9f, 0x0e, 0xff, 0x00, 0x9f, 0x0e, 0xff, 0x00, 0x9f, 0x0e, 0xff, 0x00,
  0x9f, 0x0e, 0xff, 0x00, 0xff, 0x17, 0x00, 0x00, 0xff, 0x13, 0x00, 0x00,
  0xef, 0x18, 0x00, 0x00, 0xe4, 0x19, 0x00, 0x00, 0xdb, 0x16, 0x00, 0x00,
  0xd2, 0x10, 0x02, 0x00, 0xcf, 0x09, 0x0b, 0x00, 0xc8, 0x08, 0x16, 0x00,
  0xc1, 0x0a, 0x24, 0x00, 0xbc, 0x0c, 0x32, 0x00, 0xb7, 0x0d, 0x3e, 0x00,
  0xb4, 0x0e, 0x49, 0x00, 0xb1, 0x0e, 0x53, 0x00, 0xaf, 0x10, 0x5b, 0x00,
  0xad, 0x10, 0x63, 0x00, 0xab, 0x10, 0x6a, 0x00, 0xa9, 0x11, 0x71, 0x00,
  0xa8, 0x11, 0x78, 0x00, 0xa6, 0x11, 0x80, 0x00, 0xa5, 0x11, 0x88, 0x00,
  0xa3, 0x12, 0x91, 0x00, 0xa1, 0x12, 0x9b, 0x00, 0xa0, 0x13, 0xa6, 0x00,
  0x9e, 0x13, 0xb3, 0x00, 0x9c, 0x13, 0xc3, 0x00, 0x9b, 0x14, 0xde, 0x00,
  0x97, 0x16, 0xf4, 0x00, 0x95, 0x16, 0xff, 0x00, 0x94, 0x17, 0xff, 0x00,
  0x93, 0x17, 0xff, 0x00, 0x92, 0x17, 0xff, 0x00, 0x92, 0x16, 0xff, 0x00,
  0x92, 0x16, 0xff, 0x00, 0xff, 0x1a, 0x00, 0x00, 0xf4, 0x1d, 0x00, 0x00,
  0xe5, 0x23, 0x00, 0x00, 0xd5, 0x25, 0x00, 0x00, 0xca, 0x24, 0x00, 0x00,
  0xc2, 0x1d, 0x00, 0x00, 0xbe, 0x16, 0x04, 0x00, 0xbb, 0x10, 0x10, 0x00,
  0xb4, 0x13, 0x1d, 0x00, 0xaf, 0x15, 0x2b, 0x00, 0xab, 0x16, 0x38, 0x00,
  0xa7, 0x18, 0x43, 0x00, 0xa5, 0x19, 0x4d, 0x00, 0xa2, 0x19, 0x56, 0x00,
  0xa0, 0x1a, 0x5d, 0x00, 0x9e, 0x1b, 0x65, 0x00, 0x9d, 0x1b, 0x6c, 0x00,
  0x9b, 0x1c, 0x73, 0x00, 0x9a, 0x1c, 0x7b, 0x00, 0x98, 0x1c, 0x83, 0x00,
  0x97, 0x1d, 0x8d, 0x00, 0x95, 0x1d, 0x97, 0x00, 0x93, 0x1e, 0xa2, 0x00,
  0x92, 0x1e, 0xaf, 0x00, 0x90, 0x1e, 0xbf, 0x00, 0x8f, 0x1f, 0xd8, 0x00,
  0x8c, 0x20, 0xf1, 0x01, 0x89, 0x20, 0xff, 0x01, 0x88, 0x20, 0xff, 0x01,
  0x87, 0x20, 0xff, 0x01, 0x87, 0x20, 0xff, 0x01, 0x86, 0x20, 0xff, 0x01,
  0x86, 0x20, 0xff, 0x01, 0xfa, 0x1e, 0x00, 0x00, 0xeb, 0x26, 0x00, 0x00,
  0xda, 0x2d, 0x00, 0x00, 0xca, 0x30, 0x00, 0x00, 0xbe, 0x2e, 0x00, 0x00,
  0xb5, 0x28, 0x00, 0x00, 0xb0, 0x22, 0x00, 0x00, 0xae, 0x1b, 0x0c, 0x00,
  0xa8, 0x1d, 0x17, 0x00, 0xa3, 0x1f, 0x26, 0x00, 0x9f, 0x21, 0x33, 0x00,
  0x9c, 0x22, 0x3e, 0x00, 0x99, 0x23, 0x48, 0x00, 0x97, 0x24, 0x51, 0x00,
  0x95, 0x24, 0x59, 0x00, 0x93, 0x25, 0x60, 0x00, 0x92, 0x25, 0x67, 0x00,
  0x90, 0x26, 0x6e, 0x00, 0x8e, 0x26, 0x76, 0x00, 0x8d, 0x26, 0x7f, 0x00,
  0x8b, 0x26, 0x88, 0x01, 0x8a, 0x27, 0x93, 0x01, 0x88, 0x27, 0x9e, 0x01,
  0x86, 0x27, 0xab, 0x01, 0x84, 0x27, 0xbb, 0x01, 0x83, 0x28, 0xd1, 0x01,
  0x80, 0x28, 0xee, 0x01, 0x7e, 0x29, 0xff, 0x01, 0x7d, 0x29, 0xff, 0x01,
  0x7c, 0x28, 0xff, 0x01, 0x7c, 0x28, 0xff, 0x01, 0x7c, 0x28, 0xff, 0x01,
  0x7c, 0x28, 0xff, 0x01, 0xf5, 0x24, 0x00, 0x00, 0xe3, 0x2e, 0x00, 0x00,
  0xcf, 0x35, 0x00, 0x00, 0xc1, 0x38, 0x00, 0x00, 0xb4, 0x36, 0x00, 0x00,
  0xab, 0x31, 0x00, 0x00, 0xa5, 0x2c, 0x00, 0x00, 0xa2, 0x26, 0x06, 0x00,
  0x9e, 0x26, 0x13, 0x00, 0x99, 0x28, 0x21, 0x00, 0x95, 0x2a, 0x2e, 0x00,
  0x92, 0x2b, 0x39, 0x00, 0x8f, 0x2c, 0x44, 0x00, 0x8d, 0x2d, 0x4c, 0x00,
  0x8b, 0x2d, 0x54, 0x00, 0x89, 0x2e, 0x5c, 0x00, 0x87, 0x2e, 0x63, 0x00,
  0x86, 0x2e, 0x6a, 0x01, 0x84, 0x2e, 0x72, 0x01, 0x82, 0x2e, 0x7a, 0x01,
  0x81, 0x2f, 0x84, 0x01, 0x7f, 0x2f, 0x8f, 0x02, 0x7d, 0x2f, 0x9a, 0x02,
  0x7b, 0x2f, 0xa7, 0x02, 0x7a, 0x2f, 0xb7, 0x02, 0x78, 0x2f, 0xcc, 0x02,
  0x76, 0x30, 0xea, 0x02, 0x75, 0x30, 0xfe, 0x02, 0x73, 0x30, 0xff, 0x02,
  0x73, 0x30, 0xff, 0x02, 0x73, 0x2f, 0xff, 0x02, 0x73, 0x2f, 0xff, 0x02,
  0x73, 0x2f, 0xff, 0x02, 0xf0, 0x2a, 0x00, 0x00, 0xdc, 0x35, 0x00, 0x00,
  0xc7, 0x3b, 0x00, 0x00, 0xba, 0x3f, 0x00, 0x00, 0xac, 0x3c, 0x00, 0x00,
  0xa2, 0x38, 0x00, 0x00, 0x9c, 0x33, 0x00, 0x00, 0x98, 0x2f, 0x00, 0x00,
  0x95, 0x2e, 0x10, 0x00, 0x90, 0x30, 0x1c, 0x00, 0x8c, 0x32, 0x29, 0x00,
  0x89, 0x33, 0x35, 0x00, 0x86, 0x34, 0x3f, 0x00, 0x84, 0x35, 0x49, 0x00,
  0x82, 0x35, 0x51, 0x00, 0x80, 0x35, 0x58, 0x00, 0x7e, 0x35, 0x5f, 0x01,
  0x7d, 0x35, 0x66, 0x01, 0x7b, 0x36, 0x6e, 0x01, 0x79, 0x35, 0x76, 0x02,
  0x78, 0x35, 0x80, 0x02, 0x76, 0x35, 0x8b, 0x03, 0x74, 0x35, 0x97, 0x03,
  0x72, 0x36, 0xa4, 0x03, 0x70, 0x36, 0xb4, 0x04, 0x6f, 0x36, 0xc8, 0x04,
  0x6d, 0x36, 0xe7, 0x04, 0x6c, 0x36, 0xfc, 0x03, 0x6b, 0x36, 0xff, 0x03,
  0x6b, 0x36, 0xff, 0x02, 0x6a, 0x36, 0xff, 0x02, 0x6a, 0x35, 0xff, 0x02,
  0x6a, 0x35, 0xff, 0x02, 0xea, 0x30, 0x00, 0x00, 0xd3, 0x3a, 0x00, 0x00,
  0xc2, 0x41, 0x00, 0x00, 0xb3, 0x43, 0x00, 0x00, 0xa5, 0x41, 0x00, 0x00,
  0x9b, 0x3e, 0x00, 0x00, 0x95, 0x3a, 0x00, 0x00, 0x90, 0x36, 0x00, 0x00,
  0x8c, 0x35, 0x0d, 0x00, 0x88, 0x37, 0x18, 0x00, 0x84, 0x38, 0x25, 0x00,
  0x81, 0x3a, 0x31, 0x00, 0x7f, 0x3b, 0x3c, 0x00, 0x7c, 0x3b, 0x45, 0x00,
  0x7a, 0x3c, 0x4d, 0x00, 0x78, 0x3c, 0x55, 0x01, 0x77, 0x3c, 0x5c, 0x01,
  0x75, 0x3c, 0x63, 0x01, 0x73, 0x3c, 0x6a, 0x02, 0x71, 0x3c, 0x73, 0x02,
  0x70, 0x3c, 0x7c, 0x03, 0x6e, 0x3b, 0x87, 0x03, 0x6c, 0x3b, 0x94, 0x04,
  0x6a, 0x3b, 0xa1, 0x04, 0x68, 0x3b, 0xb1, 0x05, 0x67, 0x3c, 0xc5, 0x05,
  0x65, 0x3c, 0xe5, 0x05, 0x64, 0x3c, 0xfa, 0x04, 0x64, 0x3c, 0xff, 0x03,
  0x63, 0x3b, 0xff, 0x03, 0x63, 0x3b, 0xff, 0x03, 0x63, 0x3b, 0xff, 0x02,
  0x63, 0x3b, 0xff, 0x02, 0xe5, 0x35, 0x00, 0x00, 0xcd, 0x3f, 0x00, 0x00,
  0xbd, 0x46, 0x00, 0x00, 0xae, 0x47, 0x00, 0x00, 0x9f, 0x45, 0x00, 0x00,
  0x95, 0x43, 0x00, 0x00, 0x8e, 0x40, 0x00, 0x00, 0x89, 0x3c, 0x00, 0x00,
  0x84, 0x3c, 0x0a, 0x00, 0x80, 0x3d, 0x14, 0x00, 0x7d, 0x3e, 0x22, 0x00,
  0x7a, 0x3f, 0x2e, 0x00, 0x78, 0x40, 0x38, 0x00, 0x75, 0x41, 0x42, 0x00,
  0x73, 0x41, 0x4a, 0x00, 0x72, 0x41, 0x51, 0x01, 0x70, 0x41, 0x59, 0x01,
  0x6e, 0x41, 0x60, 0x02, 0x6c, 0x41, 0x67, 0x02, 0x6a, 0x41, 0x70, 0x03,
  0x68, 0x41, 0x79, 0x03, 0x67, 0x41, 0x84, 0x04, 0x65, 0x41, 0x91, 0x05,
  0x63, 0x41, 0x9f, 0x05, 0x61, 0x41, 0xae, 0x06, 0x60, 0x41, 0xc2, 0x06,
  0x5e, 0x41, 0xe2, 0x06, 0x5e, 0x41, 0xf9, 0x05, 0x5d, 0x41, 0xff, 0x04,
  0x5d, 0x40, 0xff, 0x03, 0x5d, 0x40, 0xff, 0x03, 0x5d, 0x40, 0xff, 0x03,
  0x5d, 0x40, 0xff, 0x03, 0xdf, 0x39, 0x00, 0x00, 0xc8, 0x43, 0x00, 0x00,
  0xb9, 0x4a, 0x00, 0x00, 0xa9, 0x4b, 0x00, 0x00, 0x9b, 0x49, 0x00, 0x00,
  0x90, 0x47, 0x00, 0x00, 0x88, 0x44, 0x00, 0x00, 0x83, 0x41, 0x00, 0x00,
  0x7e, 0x41, 0x06, 0x00, 0x7a, 0x42, 0x11, 0x00, 0x76, 0x43, 0x1e, 0x00,
  0x74, 0x45, 0x2a, 0x00, 0x71, 0x45, 0x35, 0x00, 0x6f, 0x46, 0x3f, 0x00,
  0x6d, 0x46, 0x47, 0x00, 0x6b, 0x46, 0x4f, 0x01, 0x6a, 0x46, 0x56, 0x01,
  0x68, 0x46, 0x5d, 0x02, 0x66, 0x46, 0x65, 0x02, 0x64, 0x46, 0x6d, 0x03,
  0x62, 0x46, 0x76, 0x04, 0x60, 0x46, 0x82, 0x04, 0x5e, 0x46, 0x8e, 0x05,
  0x5c, 0x45, 0x9c, 0x06, 0x5b, 0x45, 0xac, 0x06, 0x59, 0x46, 0xbf, 0x07,
  0x58, 0x46, 0xdf, 0x06, 0x58, 0x46, 0xf7, 0x05, 0x57, 0x45, 0xff, 0x04,
  0x57, 0x45, 0xff, 0x04, 0x57, 0x44, 0xff, 0x03, 0x58, 0x44, 0xff, 0x03,
  0x58, 0x44, 0xff, 0x03, 0xda, 0x3d, 0x00, 0x00, 0xc4, 0x47, 0x00, 0x00,
  0xb5, 0x4e, 0x00, 0x00, 0xa4, 0x4e, 0x00, 0x00, 0x96, 0x4c, 0x00, 0x00,
  0x8b, 0x4b, 0x00, 0x00, 0x83, 0x49, 0x00, 0x00, 0x7d, 0x45, 0x00, 0x00,
  0x78, 0x46, 0x02, 0x00, 0x74, 0x47, 0x10, 0x00, 0x70, 0x48, 0x1b, 0x00,
  0x6e, 0x49, 0x27, 0x00, 0x6b, 0x4a, 0x32, 0x00, 0x6a, 0x4b, 0x3c, 0x00,
  0x68, 0x4b, 0x44, 0x00, 0x66, 0x4b, 0x4c, 0x01, 0x64, 0x4b, 0x53, 0x01,
  0x62, 0x4b, 0x5a, 0x02, 0x60, 0x4b, 0x62, 0x02, 0x5f, 0x4b, 0x6a, 0x03,
  0x5d, 0x4b, 0x74, 0x04, 0x5b, 0x4a, 0x7f, 0x05, 0x59, 0x4a, 0x8c, 0x05,
  0x57, 0x4a, 0x9a, 0x06, 0x55, 0x4a, 0xaa, 0x07, 0x54, 0x4a, 0xbd, 0x07,
  0x53, 0x4a, 0xdc, 0x07, 0x52, 0x4a, 0xf6, 0x06, 0x52, 0x4a, 0xff, 0x05,
  0x52, 0x49, 0xff, 0x04, 0x52, 0x49, 0xff, 0x03, 0x52, 0x48, 0xff, 0x03,
  0x53, 0x48, 0xff, 0x03, 0xd4, 0x41, 0x00, 0x00, 0xc0, 0x4b, 0x00, 0x00,
  0xb2, 0x51, 0x00, 0x00, 0xa0, 0x50, 0x00, 0x00, 0x92, 0x4f, 0x00, 0x00,
  0x87, 0x4e, 0x00, 0x00, 0x7e, 0x4c, 0x00, 0x00, 0x78, 0x48, 0x00, 0x00,
  0x72, 0x4a, 0x00, 0x00, 0x6e, 0x4b, 0x0d, 0x00, 0x6b, 0x4d, 0x18, 0x00,
  0x68, 0x4e, 0x24, 0x00, 0x66, 0x4e, 0x2f, 0x00, 0x64, 0x4f, 0x39, 0x00,
  0x62, 0x4f, 0x42, 0x00, 0x61, 0x50, 0x49, 0x01, 0x5f, 0x50, 0x51, 0x01,
  0x5d, 0x50, 0x58, 0x02, 0x5b, 0x4f, 0x60, 0x02, 0x59, 0x4f, 0x68, 0x03,
  0x57, 0x4f, 0x72, 0x04, 0x55, 0x4f, 0x7d, 0x05, 0x53, 0x4f, 0x8a, 0x05,
  0x52, 0x4e, 0x98, 0x06, 0x50, 0x4e, 0xa8, 0x07, 0x4e, 0x4e, 0xbb, 0x07,
  0x4d, 0x4e, 0xd9, 0x07, 0x4d, 0x4e, 0xf5, 0x06, 0x4d, 0x4e, 0xff, 0x05,
  0x4d, 0x4d, 0xff, 0x04, 0x4d, 0x4d, 0xff, 0x04, 0x4e, 0x4c, 0xff, 0x03,
  0x4e, 0x4c, 0xff, 0x03, 0xce, 0x44, 0x00, 0x00, 0xbc, 0x4e, 0x00, 0x00,
  0xae, 0x54, 0x00, 0x00, 0x9c, 0x53, 0x00, 0x00, 0x8e, 0x52, 0x00, 0x00,
  0x83, 0x51, 0x00, 0x00, 0x7a, 0x50, 0x00, 0x00, 0x72, 0x4d, 0x00, 0x00,
  0x6c, 0x4f, 0x00, 0x00, 0x68, 0x50, 0x0b, 0x00, 0x65, 0x51, 0x15, 0x00,
  0x63, 0x52, 0x21, 0x00, 0x61, 0x53, 0x2c, 0x00, 0x5f, 0x53, 0x36, 0x00,
  0x5d, 0x54, 0x3f, 0x00, 0x5b, 0x54, 0x47, 0x00, 0x5a, 0x54, 0x4e, 0x01,
  0x58, 0x54, 0x56, 0x01, 0x56, 0x54, 0x5d, 0x02, 0x54, 0x54, 0x66, 0x03,
  0x52, 0x53, 0x6f, 0x03, 0x50, 0x53, 0x7b, 0x04, 0x4e, 0x53, 0x88, 0x05,
  0x4c, 0x53, 0x97, 0x06, 0x4b, 0x53, 0xa7, 0x07, 0x49, 0x53, 0xba, 0x07,
  0x48, 0x53, 0xd5, 0x07, 0x48, 0x52, 0xf3, 0x06, 0x48, 0x52, 0xff, 0x05,
  0x48, 0x51, 0xff, 0x04, 0x49, 0x51, 0xff, 0x04, 0x49, 0x50, 0xff, 0x03,
  0x49, 0x50, 0xff, 0x03, 0xca, 0x48, 0x00, 0x00, 0xb9, 0x52, 0x00, 0x00,
  0xaa, 0x57, 0x00, 0x00, 0x98, 0x56, 0x00, 0x00, 0x8a, 0x55, 0x00, 0x00,
  0x7f, 0x54, 0x00, 0x00, 0x76, 0x53, 0x00, 0x00, 0x6c, 0x51, 0x00, 0x00,
  0x67, 0x53, 0x00, 0x00, 0x62, 0x54, 0x08, 0x00, 0x5f, 0x56, 0x12, 0x00,
  0x5d, 0x57, 0x1e, 0x00, 0x5b, 0x57, 0x29, 0x00, 0x59, 0x58, 0x33, 0x00,
  0x58, 0x58, 0x3c, 0x00, 0x56, 0x59, 0x44, 0x00, 0x55, 0x59, 0x4c, 0x01,
  0x53, 0x59, 0x53, 0x01, 0x51, 0x59, 0x5b, 0x02, 0x4f, 0x58, 0x64, 0x02,
  0x4d, 0x58, 0x6d, 0x03, 0x4b, 0x58, 0x78, 0x04, 0x49, 0x58, 0x86, 0x05,
  0x47, 0x57, 0x95, 0x06, 0x45, 0x57, 0xa5, 0x06, 0x44, 0x57, 0xb8, 0x06,
  0x43, 0x58, 0xd2, 0x06, 0x43, 0x57, 0xf2, 0x06, 0x43, 0x56, 0xff, 0x05,
  0x43, 0x55, 0xff, 0x04, 0x44, 0x55, 0xff, 0x04, 0x44, 0x54, 0xff, 0x03,
  0x44, 0x54, 0xff, 0x03, 0xc6, 0x4c, 0x00, 0x00, 0xb5, 0x56, 0x00, 0x00,
  0xa5, 0x5a, 0x00, 0x00, 0x94, 0x59, 0x00, 0x00, 0x86, 0x58, 0x00, 0x00,
  0x7b, 0x58, 0x00, 0x00, 0x71, 0x57, 0x00, 0x00, 0x66, 0x56, 0x00, 0x00,
  0x61, 0x58, 0x00, 0x00, 0x5d, 0x59, 0x04, 0x00, 0x59, 0x5a, 0x10, 0x00,
  0x57, 0x5b, 0x1b, 0x00, 0x55, 0x5c, 0x26, 0x00, 0x53, 0x5d, 0x30, 0x00,
  0x52, 0x5d, 0x39, 0x00, 0x51, 0x5e, 0x41, 0x00, 0x4f, 0x5e, 0x49, 0x00,
  0x4d, 0x5e, 0x51, 0x01, 0x4c, 0x5e, 0x58, 0x01, 0x4a, 0x5e, 0x61, 0x02,
  0x48, 0x5d, 0x6b, 0x03, 0x46, 0x5d, 0x76, 0x03, 0x44, 0x5d, 0x83, 0x04,
  0x42, 0x5d, 0x92, 0x05, 0x40, 0x5d, 0xa3, 0x06, 0x3f, 0x5d, 0xb6, 0x06,
  0x3e, 0x5d, 0xd0, 0x06, 0x3d, 0x5c, 0xf1, 0x05, 0x3e, 0x5b, 0xff, 0x04,
  0x3e, 0x5a, 0xff, 0x04, 0x3e, 0x5a, 0xff, 0x03, 0x3e, 0x59, 0xff, 0x03,
  0x3f, 0x59, 0xff, 0x03, 0xc1, 0x50, 0x00, 0x00, 0xb1, 0x5a, 0x00, 0x00,
  0xa1, 0x5d, 0x00, 0x00, 0x90, 0x5c, 0x00, 0x00, 0x82, 0x5b, 0x00, 0x00,
  0x76, 0x5b, 0x00, 0x00, 0x6d, 0x5b, 0x00, 0x00, 0x61, 0x5b, 0x00, 0x00,
  0x5b, 0x5d, 0x00, 0x00, 0x56, 0x5e, 0x00, 0x00, 0x52, 0x60, 0x0d, 0x00,
  0x50, 0x61, 0x17, 0x00, 0x4e, 0x62, 0x22, 0x00, 0x4d, 0x62, 0x2c, 0x00,
  0x4c, 0x63, 0x35, 0x00, 0x4a, 0x63, 0x3e, 0x00, 0x49, 0x63, 0x46, 0x00,
  0x47, 0x63, 0x4e, 0x00, 0x46, 0x63, 0x56, 0x01, 0x44, 0x63, 0x5e, 0x01,
  0x42, 0x63, 0x68, 0x02, 0x40, 0x63, 0x73, 0x03, 0x3e, 0x63, 0x81, 0x03,
  0x3c, 0x63, 0x90, 0x04, 0x3a, 0x62, 0xa1, 0x04, 0x39, 0x62, 0xb4, 0x05,
  0x38, 0x63, 0xcd, 0x05, 0x38, 0x62, 0xef, 0x04, 0x38, 0x61, 0xff, 0x04,
  0x38, 0x60, 0xff, 0x03, 0x38, 0x5f, 0xff, 0x03, 0x39, 0x5e, 0xff, 0x03,
  0x39, 0x5e, 0xff, 0x03, 0xbc, 0x55, 0x00, 0x00, 0xad, 0x5f, 0x00, 0x00,
  0x9c, 0x60, 0x00, 0x00, 0x8b, 0x5f, 0x00, 0x00, 0x7d, 0x5f, 0x00, 0x00,
  0x72, 0x5f, 0x00, 0x00, 0x68, 0x5f, 0x00, 0x00, 0x5d, 0x60, 0x00, 0x00,
  0x55, 0x62, 0x00, 0x00, 0x4f, 0x64, 0x00, 0x00, 0x4b, 0x66, 0x0a, 0x00,
  0x49, 0x67, 0x12, 0x00, 0x47, 0x68, 0x1d, 0x00, 0x45, 0x68, 0x27, 0x00,
  0x44, 0x69, 0x31, 0x00, 0x43, 0x69, 0x39, 0x00, 0x42, 0x6a, 0x42, 0x00,
  0x40, 0x6a, 0x4a, 0x00, 0x3f, 0x6a, 0x52, 0x00, 0x3d, 0x6a, 0x5b, 0x01,
  0x3c, 0x6a, 0x65, 0x01, 0x3a, 0x6a, 0x70, 0x02, 0x38, 0x6a, 0x7e, 0x02,
  0x36, 0x69, 0x8d, 0x03, 0x34, 0x69, 0x9f, 0x03, 0x33, 0x69, 0xb2, 0x03,
  0x31, 0x69, 0xcb, 0x03, 0x31, 0x68, 0xed, 0x03, 0x31, 0x67, 0xff, 0x03,
  0x31, 0x66, 0xff, 0x03, 0x32, 0x65, 0xff, 0x03, 0x32, 0x64, 0xff, 0x03,
  0x32, 0x64, 0xff, 0x03, 0xb7, 0x5b, 0x00, 0x00, 0xa9, 0x64, 0x00, 0x00,
  0x96, 0x64, 0x00, 0x00, 0x86, 0x63, 0x00, 0x00, 0x78, 0x63, 0x00, 0x00,
  0x6d, 0x63, 0x00, 0x00, 0x64, 0x64, 0x00, 0x00, 0x59, 0x65, 0x00, 0x00,
  0x50, 0x68, 0x00, 0x00, 0x49, 0x6b, 0x00, 0x00, 0x43, 0x6d, 0x04, 0x00,
  0x40, 0x6e, 0x0e, 0x00, 0x3e, 0x6f, 0x18, 0x00, 0x3d, 0x6f, 0x22, 0x00,
  0x3c, 0x70, 0x2b, 0x00, 0x3a, 0x70, 0x34, 0x00, 0x39, 0x71, 0x3d, 0x00,
  0x38, 0x71, 0x45, 0x00, 0x37, 0x71, 0x4e, 0x00, 0x36, 0x71, 0x57, 0x00,
  0x34, 0x71, 0x61, 0x01, 0x32, 0x71, 0x6d, 0x01, 0x31, 0x71, 0x7a, 0x01,
  0x2f, 0x71, 0x8a, 0x02, 0x2d, 0x71, 0x9c, 0x02, 0x2b, 0x71, 0xaf, 0x02,
  0x2a, 0x71, 0xc8, 0x02, 0x2a, 0x70, 0xeb, 0x02, 0x2a, 0x6f, 0xff, 0x02,
  0x2a, 0x6d, 0xff, 0x02, 0x2a, 0x6c, 0xff, 0x02, 0x2b, 0x6c, 0xff, 0x02,
  0x2b, 0x6c, 0xff, 0x02, 0xb1, 0x61, 0x00, 0x00, 0xa4, 0x69, 0x00, 0x00,
  0x90, 0x68, 0x00, 0x00, 0x80, 0x67, 0x00, 0x00, 0x74, 0x67, 0x00, 0x00,
  0x69, 0x67, 0x00, 0x00, 0x5f, 0x68, 0x00, 0x00, 0x55, 0x6b, 0x00, 0x00,
  0x4b, 0x6e, 0x00, 0x00, 0x43, 0x71, 0x00, 0x00, 0x3c, 0x74, 0x00, 0x00,
  0x37, 0x76, 0x0a, 0x00, 0x34, 0x77, 0x12, 0x00, 0x33, 0x78, 0x1c, 0x00,
  0x32, 0x78, 0x25, 0x00, 0x31, 0x79, 0x2e, 0x00, 0x30, 0x79, 0x37, 0x00,
  0x2f, 0x79, 0x3f, 0x00, 0x2e, 0x79, 0x48, 0x00, 0x2c, 0x7a, 0x52, 0x00,
  0x2b, 0x7a, 0x5c, 0x00, 0x2a, 0x7a, 0x68, 0x00, 0x28, 0x7a, 0x76, 0x00,
  0x26, 0x7a, 0x87, 0x01, 0x25, 0x7a, 0x99, 0x01, 0x23, 0x7a, 0xac, 0x01,
  0x22, 0x7a, 0xc5, 0x01, 0x22, 0x79, 0xe9, 0x01, 0x22, 0x77, 0xff, 0x01,
  0x22, 0x76, 0xff, 0x01, 0x22, 0x75, 0xff, 0x02, 0x22, 0x74, 0xff, 0x02,
  0x23, 0x74, 0xff, 0x02, 0xac, 0x68, 0x00, 0x00, 0x9d, 0x6e, 0x00, 0x00,
  0x8a, 0x6d, 0x00, 0x00, 0x7b, 0x6c, 0x00, 0x00, 0x6f, 0x6c, 0x00, 0x00,
  0x65, 0x6c, 0x00, 0x00, 0x5a, 0x6e, 0x00, 0x00, 0x50, 0x71, 0x00, 0x00,
  0x45, 0x75, 0x00, 0x00, 0x3d, 0x78, 0x00, 0x00, 0x36, 0x7c, 0x00, 0x00,
  0x2e, 0x7f, 0x02, 0x00, 0x29, 0x81, 0x0d, 0x00, 0x27, 0x82, 0x14, 0x00,
  0x26, 0x82, 0x1e, 0x00, 0x25, 0x82, 0x27, 0x00, 0x24, 0x82, 0x2f, 0x00,
  0x23, 0x83, 0x38, 0x00, 0x22, 0x83, 0x42, 0x00, 0x21, 0x83, 0x4b, 0x00,
  0x20, 0x84, 0x56, 0x00, 0x1f, 0x84, 0x62, 0x00, 0x1e, 0x84, 0x71, 0x00,
  0x1c, 0x84, 0x82, 0x00, 0x1b, 0x84, 0x95, 0x00, 0x1a, 0x84, 0xa9, 0x00,
  0x18, 0x84, 0xc1, 0x00, 0x18, 0x83, 0xe6, 0x00, 0x18, 0x81, 0xfd, 0x00,
  0x19, 0x80, 0xff, 0x01, 0x19, 0x7f, 0xff, 0x01, 0x19, 0x7e, 0xff, 0x01,
  0x19, 0x7e, 0xff, 0x01, 0xa6, 0x70, 0x00, 0x00, 0x95, 0x73, 0x00, 0x00,
  0x84, 0x72, 0x00, 0x00, 0x76, 0x71, 0x00, 0x00, 0x6b, 0x71, 0x00, 0x00,
  0x5e, 0x73, 0x00, 0x00, 0x54, 0x76, 0x00, 0x00, 0x49, 0x79, 0x00, 0x00,
  0x3f, 0x7d, 0x00, 0x00, 0x37, 0x81, 0x00, 0x00, 0x2f, 0x84, 0x00, 0x00,
  0x27, 0x88, 0x00, 0x00, 0x20, 0x8b, 0x05, 0x00, 0x1b, 0x8d, 0x0e, 0x00,
  0x1a, 0x8d, 0x15, 0x00, 0x19, 0x8d, 0x1e, 0x00, 0x18, 0x8e, 0x27, 0x00,
  0x17, 0x8e, 0x30, 0x00, 0x16, 0x8e, 0x39, 0x00, 0x15, 0x8e, 0x43, 0x00,
  0x14, 0x8f, 0x4f, 0x00, 0x13, 0x8f, 0x5b, 0x00, 0x12, 0x8f, 0x6a, 0x00,
  0x11, 0x8f, 0x7b, 0x00, 0x10, 0x8f, 0x8f, 0x00, 0x0f, 0x8f, 0xa4, 0x00,
  0x0e, 0x8f, 0xbb, 0x00, 0x0d, 0x8f, 0xe0, 0x00, 0x0e, 0x8d, 0xfa, 0x00,
  0x0f, 0x8b, 0xff, 0x00, 0x10, 0x8a, 0xff, 0x00, 0x10, 0x89, 0xff, 0x00,
  0x10, 0x89, 0xff, 0x00, 0xa1, 0x7a, 0x00, 0x00, 0x8e, 0x79, 0x00, 0x00,
  0x7e, 0x77, 0x00, 0x00, 0x72, 0x77, 0x00, 0x00, 0x64, 0x78, 0x00, 0x00,
  0x58, 0x7b, 0x00, 0x00, 0x4d, 0x7e, 0x00, 0x00, 0x42, 0x82, 0x00, 0x00,
  0x39, 0x86, 0x00, 0x00, 0x2f, 0x8a, 0x00, 0x00, 0x27, 0x8e, 0x00, 0x00,
  0x20, 0x91, 0x00, 0x00, 0x18, 0x95, 0x00, 0x00, 0x12, 0x98, 0x05, 0x00,
  0x0e, 0x9a, 0x0e, 0x00, 0x0d, 0x9a, 0x14, 0x00, 0x0c, 0x9a, 0x1d, 0x00,
  0x0b, 0x9a, 0x26, 0x00, 0x0b, 0x9a, 0x30, 0x00, 0x0a, 0x9a, 0x3b, 0x00,
  0x09, 0x9a, 0x46, 0x00, 0x08, 0x9a, 0x53, 0x00, 0x06, 0x9b, 0x61, 0x00,
  0x05, 0x9a, 0x72, 0x00, 0x04, 0x9a, 0x86, 0x00, 0x02, 0x9a, 0x9b, 0x00,
  0x00, 0x9a, 0xb1, 0x00, 0x01, 0x99, 0xcf, 0x00, 0x02, 0x99, 0xf0, 0x00,
  0x02, 0x98, 0xff, 0x00, 0x04, 0x97, 0xff, 0x00, 0x05, 0x96, 0xff, 0x00,
  0x05, 0x96, 0xff, 0x00, 0x99, 0x81, 0x00, 0x00, 0x87, 0x7f, 0x00, 0x00,
  0x7a, 0x7e, 0x00, 0x00, 0x6b, 0x7e, 0x00, 0x00, 0x5d, 0x81, 0x00, 0x00,
  0x50, 0x85, 0x00, 0x00, 0x45, 0x89, 0x00, 0x00, 0x3b, 0x8d, 0x00, 0x00,
  0x31, 0x92, 0x00, 0x00, 0x28, 0x96, 0x00, 0x00, 0x1f, 0x99, 0x00, 0x00,
  0x18, 0x9d, 0x00, 0x00, 0x11, 0xa0, 0x00, 0x00, 0x0c, 0xa3, 0x02, 0x00,
  0x06, 0xa5, 0x0a, 0x00, 0x01, 0xa5, 0x10, 0x00, 0x00, 0xa5, 0x16, 0x00,
  0x00, 0xa6, 0x1f, 0x00, 0x00, 0xa6, 0x28, 0x00, 0x00, 0xa6, 0x32, 0x00,
  0x00, 0xa7, 0x3d, 0x00, 0x00, 0xa7, 0x4a, 0x00, 0x00, 0xa7, 0x58, 0x00,
  0x00, 0xa7, 0x68, 0x00, 0x00, 0xa7, 0x7c, 0x00, 0x00, 0xa7, 0x91, 0x00,
  0x00, 0xa6, 0xa8, 0x00, 0x00, 0xa6, 0xc3, 0x00, 0x00, 0xa5, 0xe9, 0x00,
  0x00, 0xa5, 0xfc, 0x00, 0x00, 0xa5, 0xff, 0x00, 0x00, 0xa4, 0xff, 0x00,
  0x00, 0xa4, 0xff, 0x00, 0x91, 0x87, 0x00, 0x00, 0x82, 0x86, 0x00, 0x00,
  0x72, 0x86, 0x00, 0x00, 0x63, 0x88, 0x00, 0x00, 0x55, 0x8c, 0x00, 0x00,
  0x49, 0x91, 0x00, 0x00, 0x3d, 0x96, 0x00, 0x00, 0x32, 0x9a, 0x00, 0x00,
  0x28, 0x9e, 0x00, 0x00, 0x1f, 0xa2, 0x00, 0x00, 0x17, 0xa6, 0x00, 0x00,
  0x10, 0xa9, 0x00, 0x00, 0x0b, 0xac, 0x00, 0x00, 0x04, 0xaf, 0x00, 0x00,
  0x00, 0xb1, 0x06, 0x00, 0x00, 0xb1, 0x0c, 0x00, 0x00, 0xb2, 0x11, 0x00,
  0x00, 0xb2, 0x17, 0x00, 0x00, 0xb3, 0x1f, 0x00, 0x00, 0xb3, 0x28, 0x00,
  0x00, 0xb4, 0x32, 0x00, 0x00, 0xb5, 0x3f, 0x00, 0x00, 0xb5, 0x4d, 0x00,
  0x00, 0xb5, 0x5d, 0x00, 0x00, 0xb5, 0x70, 0x00, 0x00, 0xb5, 0x86, 0x00,
  0x00, 0xb5, 0x9d, 0x00, 0x00, 0xb5, 0xb6, 0x00, 0x00, 0xb5, 0xdc, 0x00,
  0x00, 0xb4, 0xf7, 0x00, 0x00, 0xb4, 0xff, 0x00, 0x00, 0xb4, 0xff, 0x00,
  0x00, 0xb4, 0xff, 0x00, 0x8b, 0x8f, 0x00, 0x00, 0x7a, 0x8e, 0x00, 0x00,
  0x6a, 0x91, 0x00, 0x00, 0x5b, 0x95, 0x00, 0x00, 0x4d, 0x9a, 0x00, 0x00,
  0x40, 0x9f, 0x00, 0x00, 0x35, 0xa4, 0x00, 0x00, 0x2a, 0xa8, 0x00, 0x00,
  0x20, 0xac, 0x00, 0x00, 0x16, 0xb0, 0x00, 0x00, 0x0f, 0xb4, 0x00, 0x00,
  0x09, 0xb7, 0x00, 0x00, 0x01, 0xb9, 0x00, 0x00, 0x00, 0xbd, 0x00, 0x00,
  0x00, 0xbe, 0x00, 0x00, 0x00, 0xbe, 0x06, 0x00, 0x00, 0xbf, 0x0c, 0x00,
  0x00, 0xc0, 0x10, 0x00, 0x00, 0xc1, 0x16, 0x00, 0x00, 0xc2, 0x1d, 0x00,
  0x00, 0xc3, 0x27, 0x00, 0x00, 0xc5, 0x32, 0x00, 0x00, 0xc6, 0x40, 0x00,
  0x00, 0xc6, 0x51, 0x00, 0x00, 0xc7, 0x63, 0x00, 0x00, 0xc7, 0x78, 0x00,
  0x00, 0xc7, 0x91, 0x00, 0x00, 0xc7, 0xa9, 0x00, 0x00, 0xc7, 0xc7, 0x00,
  0x00, 0xc7, 0xec, 0x00, 0x00, 0xc7, 0xfe, 0x00, 0x00, 0xc7, 0xff, 0x00,
  0x00, 0xc7, 0xff, 0x00, 0x83, 0x97, 0x00, 0x00, 0x71, 0x9a, 0x00, 0x00,
  0x61, 0x9e, 0x00, 0x00, 0x52, 0xa3, 0x00, 0x00, 0x45, 0xa9, 0x00, 0x00,
  0x38, 0xae, 0x00, 0x00, 0x2c, 0xb3, 0x00, 0x00, 0x20, 0xb7, 0x00, 0x00,
  0x16, 0xba, 0x00, 0x00, 0x0e, 0xbd, 0x00, 0x00, 0x06, 0xc0, 0x00, 0x00,
  0x00, 0xc3, 0x00, 0x00, 0x00, 0xc7, 0x00, 0x00, 0x00, 0xc9, 0x00, 0x00,
  0x00, 0xca, 0x00, 0x00, 0x00, 0xcc, 0x00, 0x00, 0x00, 0xcd, 0x03, 0x00,
  0x00, 0xce, 0x09, 0x00, 0x00, 0xd0, 0x0e, 0x00, 0x00, 0xd2, 0x13, 0x00,
  0x00, 0xd4, 0x1b, 0x00, 0x00, 0xd8, 0x25, 0x00, 0x00, 0xdb, 0x32, 0x00,
  0x00, 0xdd, 0x42, 0x00, 0x00, 0xdd, 0x54, 0x00, 0x00, 0xde, 0x69, 0x00,
  0x00, 0xde, 0x81, 0x00, 0x00, 0xde, 0x9c, 0x00, 0x00, 0xdf, 0xb5, 0x00,
  0x00, 0xdf, 0xd9, 0x00, 0x00, 0xdf, 0xf3, 0x00, 0x00, 0xdf, 0xff, 0x00,
  0x00, 0xdf, 0xff, 0x00, 0x77, 0x9f, 0x00, 0x00, 0x68, 0xa6, 0x00, 0x00,
  0x59, 0xad, 0x00, 0x00, 0x4a, 0xb3, 0x00, 0x00, 0x3b, 0xb8, 0x00, 0x00,
  0x2d, 0xbb, 0x00, 0x00, 0x1f, 0xbf, 0x00, 0x00, 0x14, 0xc2, 0x00, 0x00,
  0x0c, 0xc6, 0x00, 0x00, 0x03, 0xc9, 0x00, 0x00, 0x00, 0xcc, 0x00, 0x00,
  0x00, 0xd0, 0x00, 0x00, 0x00, 0xd5, 0x00, 0x00, 0x00, 0xd9, 0x00, 0x00,
  0x00, 0xda, 0x00, 0x00, 0x00, 0xdc, 0x00, 0x00, 0x00, 0xde, 0x00, 0x00,
  0x00, 0xe0, 0x00, 0x00, 0x00, 0xe2, 0x05, 0x00, 0x00, 0xe4, 0x0b, 0x00,
  0x00, 0xe7, 0x10, 0x00, 0x00, 0xea, 0x18, 0x00, 0x00, 0xed, 0x24, 0x00,
  0x00, 0xf0, 0x32, 0x00, 0x00, 0xf1, 0x44, 0x00, 0x00, 0xf2, 0x58, 0x00,
  0x00, 0xf3, 0x6f, 0x00, 0x00, 0xf4, 0x8a, 0x00, 0x00, 0xf4, 0xa4, 0x00,
  0x00, 0xf4, 0xbf, 0x00, 0x00, 0xf4, 0xdf, 0x00, 0x00, 0xf4, 0xf3, 0x00,
  0x00, 0xf4, 0xf4, 0x00, 0x6a, 0xa8, 0x00, 0x00, 0x5b, 0xaf, 0x00, 0x00,
  0x4c, 0xb7, 0x00, 0x00, 0x3d, 0xbd, 0x00, 0x00, 0x2d, 0xc1, 0x00, 0x00,
  0x1f, 0xc6, 0x00, 0x00, 0x13, 0xca, 0x00, 0x00, 0x0b, 0xce, 0x00, 0x00,
  0x00, 0xd2, 0x00, 0x00, 0x00, 0xd7, 0x00, 0x00, 0x00, 0xdc, 0x00, 0x00,
  0x00, 0xe0, 0x00, 0x00, 0x00, 0xe5, 0x00, 0x00, 0x00, 0xe7, 0x00, 0x00,
  0x00, 0xe9, 0x00, 0x00, 0x00, 0xeb, 0x00, 0x00, 0x00, 0xed, 0x00, 0x00,
  0x00, 0xef, 0x00, 0x00, 0x00, 0xf1, 0x00, 0x00, 0x00, 0xf3, 0x00, 0x00,
  0x00, 0xf6, 0x07, 0x00, 0x00, 0xf9, 0x0e, 0x00, 0x00, 0xfc, 0x16, 0x00,
  0x00, 0xff, 0x22, 0x00, 0x00, 0xff, 0x33, 0x00, 0x00, 0xff, 0x47, 0x00,
  0x00, 0xff, 0x5d, 0x00, 0x00, 0xff, 0x76, 0x00, 0x00, 0xff, 0x91, 0x00,
  0x00, 0xff, 0xa9, 0x00, 0x00, 0xff, 0xbe, 0x00, 0x00, 0xff, 0xd8, 0x00,
  0x00, 0xff, 0xdb, 0x00, 0xff, 0x00, 0x18, 0x00, 0xff, 0x00, 0x16, 0x00,
  0xff, 0x00, 0x15, 0x00, 0xff, 0x00, 0x18, 0x00, 0xff, 0x00, 0x1e, 0x00,
  0xff, 0x00, 0x27, 0x00, 0xff, 0x00, 0x36, 0x00, 0xff, 0x00, 0x43, 0x00,
  0xff, 0x00, 0x4f, 0x00, 0xff, 0x00, 0x5a, 0x00, 0xff, 0x00, 0x64, 0x00,
  0xff, 0x00, 0x6d, 0x00, 0xff, 0x00, 0x75, 0x00, 0xff, 0x00, 0x7d, 0x00,
  0xff, 0x00, 0x84, 0x00, 0xff, 0x00, 0x8a, 0x00, 0xff, 0x00, 0x90, 0x00,
  0xff, 0x00, 0x96, 0x00, 0xff, 0x00, 0x9c, 0x00, 0xff, 0x00, 0xa3, 0x00,
  0xff, 0x00, 0xab, 0x00, 0xff, 0x00, 0xb4, 0x00, 0xfe, 0x00, 0xbf, 0x00,
  0xfd, 0x00, 0xcf, 0x00, 0xfb, 0x00, 0xe7, 0x00, 0xfa, 0x00, 0xf8, 0x00,
  0xf9, 0x00, 0xff, 0x00, 0xf9, 0x00, 0xff, 0x00, 0xf9, 0x00, 0xff, 0x00,
  0xf5, 0x00, 0xff, 0x00, 0xee, 0x00, 0xff, 0x00, 0xe9, 0x00, 0xff, 0x00,
  0xe7, 0x00, 0xff, 0x00, 0xff, 0x00, 0x14, 0x00, 0xff, 0x00, 0x11, 0x00,
  0xff, 0x00, 0x11, 0x00, 0xff, 0x00, 0x12, 0x00, 0xff, 0x00, 0x17, 0x00,
  0xff, 0x00, 0x23, 0x00, 0xff, 0x00, 0x31, 0x00, 0xff, 0x00, 0x3e, 0x00,
  0xff, 0x00, 0x4a, 0x00, 0xff, 0x00, 0x56, 0x00, 0xff, 0x00, 0x60, 0x00,
  0xff, 0x00, 0x68, 0x00, 0xff, 0x00, 0x70, 0x00, 0xff, 0x00, 0x78, 0x00,
  0xfd, 0x00, 0x7e, 0x00, 0xfc, 0x00, 0x85, 0x00, 0xfa, 0x00, 0x8b, 0x00,
  0xf9, 0x00, 0x91, 0x00, 0xf8, 0x00, 0x98, 0x00, 0xf7, 0x00, 0x9e, 0x00,
  0xf5, 0x00, 0xa6, 0x00, 0xf4, 0x00, 0xae, 0x00, 0xf2, 0x00, 0xb9, 0x00,
  0xf1, 0x00, 0xc7, 0x00, 0xef, 0x00, 0xe0, 0x00, 0xee, 0x00, 0xf2, 0x00,
  0xec, 0x00, 0xff, 0x00, 0xec, 0x00, 0xff, 0x00, 0xec, 0x00, 0xff, 0x00,
  0xeb, 0x00, 0xff, 0x00, 0xe5, 0x00, 0xff, 0x00, 0xe0, 0x00, 0xff, 0x00,
  0xde, 0x00, 0xff, 0x00, 0xff, 0x03, 0x10, 0x00, 0xff, 0x00, 0x0e, 0x00,
  0xff, 0x00, 0x0d, 0x00, 0xff, 0x00, 0x0d, 0x00, 0xff, 0x00, 0x13, 0x00,
  0xff, 0x00, 0x1e, 0x00, 0xff, 0x00, 0x2b, 0x00, 0xff, 0x00, 0x38, 0x00,
  0xff, 0x00, 0x45, 0x00, 0xfe, 0x00, 0x50, 0x00, 0xfb, 0x00, 0x5a, 0x00,
  0xf8, 0x00, 0x63, 0x00, 0xf5, 0x00, 0x6b, 0x00, 0xf3, 0x00, 0x72, 0x00,
  0xf1, 0x00, 0x79, 0x00, 0xef, 0x00, 0x7f, 0x00, 0xee, 0x00, 0x86, 0x00,
  0xec, 0x00, 0x8c, 0x00, 0xea, 0x00, 0x92, 0x00, 0xe9, 0x00, 0x99, 0x00,
  0xe7, 0x00, 0xa0, 0x00, 0xe6, 0x00, 0xa9, 0x00, 0xe4, 0x00, 0xb3, 0x00,
  0xe1, 0x00, 0xc0, 0x00, 0xe0, 0x00, 0xd3, 0x00, 0xde, 0x00, 0xeb, 0x00,
  0xdc, 0x00, 0xfb, 0x00, 0xdb, 0x00, 0xff, 0x00, 0xda, 0x00, 0xff, 0x00,
  0xda, 0x00, 0xff, 0x00, 0xd9, 0x00, 0xff, 0x00, 0xd4, 0x00, 0xff, 0x00,
  0xd2, 0x00, 0xff, 0x00, 0xff, 0x07, 0x0d, 0x00, 0xff, 0x00, 0x09, 0x00,
  0xff, 0x00, 0x06, 0x00, 0xff, 0x00, 0x09, 0x00, 0xff, 0x00, 0x0f, 0x00,
  0xff, 0x00, 0x18, 0x00, 0xfb, 0x00, 0x25, 0x00, 0xf8, 0x00, 0x32, 0x00,
  0xf5, 0x00, 0x3f, 0x00, 0xf2, 0x00, 0x4a, 0x00, 0xed, 0x00, 0x54, 0x00,
  0xea, 0x00, 0x5d, 0x00, 0xe7, 0x00, 0x65, 0x00, 0xe4, 0x00, 0x6c, 0x00,
  0xe2, 0x00, 0x73, 0x00, 0xe0, 0x00, 0x7a, 0x00, 0xde, 0x00, 0x80, 0x00,
  0xdc, 0x00, 0x86, 0x00, 0xda, 0x00, 0x8d, 0x00, 0xd7, 0x00, 0x94, 0x00,
  0xd4, 0x00, 0x9b, 0x00, 0xd2, 0x00, 0xa4, 0x00, 0xcf, 0x00, 0xad, 0x00,
  0xcd, 0x00, 0xb9, 0x00, 0xcb, 0x00, 0xc9, 0x00, 0xc9, 0x00, 0xe4, 0x00,
  0xc8, 0x00, 0xf6, 0x00, 0xc6, 0x00, 0xff, 0x00, 0xc5, 0x00, 0xff, 0x00,
  0xc6, 0x00, 0xff, 0x00, 0xc7, 0x00, 0xff, 0x00, 0xc7, 0x00, 0xff, 0x00,
  0xc7, 0x00, 0xff, 0x00, 0xff, 0x0a, 0x06, 0x00, 0xff, 0x01, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x04, 0x00, 0xff, 0x00, 0x0b, 0x00,
  0xf4, 0x00, 0x12, 0x00, 0xef, 0x00, 0x1f, 0x00, 0xea, 0x00, 0x2c, 0x00,
  0xe5, 0x00, 0x38, 0x00, 0xe2, 0x00, 0x43, 0x00, 0xdd, 0x00, 0x4e, 0x00,
  0xd9, 0x00, 0x57, 0x00, 0xd4, 0x00, 0x5f, 0x00, 0xd1, 0x00, 0x67, 0x00,
  0xce, 0x00, 0x6d, 0x00, 0xcc, 0x00, 0x74, 0x00, 0xca, 0x00, 0x7a, 0x00,
  0xc8, 0x00, 0x80, 0x00, 0xc6, 0x00, 0x87, 0x00, 0xc5, 0x00, 0x8e, 0x00,
  0xc3, 0x00, 0x96, 0x00, 0xc1, 0x00, 0x9e, 0x00, 0xbf, 0x00, 0xa8, 0x00,
  0xbd, 0x00, 0xb3, 0x00, 0xba, 0x00, 0xc2, 0x00, 0xb9, 0x00, 0xdb, 0x00,
  0xb7, 0x00, 0xf0, 0x00, 0xb5, 0x00, 0xff, 0x00, 0xb6, 0x00, 0xff, 0x00,
  0xb5, 0x00, 0xff, 0x00, 0xb5, 0x00, 0xff, 0x00, 0xb5, 0x00, 0xff, 0x00,
  0xb5, 0x00, 0xff, 0x00, 0xff, 0x0c, 0x00, 0x00, 0xff, 0x04, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xfe, 0x00, 0x00, 0x00, 0xf6, 0x00, 0x03, 0x00,
  0xe8, 0x00, 0x0d, 0x00, 0xe0, 0x00, 0x17, 0x00, 0xd9, 0x00, 0x24, 0x00,
  0xd1, 0x00, 0x31, 0x00, 0xcd, 0x00, 0x3c, 0x00, 0xca, 0x00, 0x47, 0x00,
  0xc6, 0x00, 0x51, 0x00, 0xc3, 0x00, 0x59, 0x00, 0xc0, 0x00, 0x60, 0x00,
  0xbe, 0x00, 0x67, 0x00, 0xbc, 0x00, 0x6e, 0x00, 0xba, 0x00, 0x74, 0x00,
  0xb9, 0x00, 0x7b, 0x00, 0xb7, 0x00, 0x82, 0x00, 0xb5, 0x00, 0x89, 0x00,
  0xb3, 0x00, 0x91, 0x00, 0xb2, 0x00, 0x9a, 0x00, 0xb0, 0x00, 0xa4, 0x00,
  0xae, 0x00, 0xaf, 0x00, 0xac, 0x00, 0xbd, 0x00, 0xaa, 0x00, 0xd0, 0x00,
  0xa8, 0x00, 0xeb, 0x00, 0xa7, 0x00, 0xfb, 0x00, 0xa6, 0x00, 0xff, 0x00,
  0xa6, 0x00, 0xff, 0x00, 0xa5, 0x00, 0xff, 0x00, 0xa5, 0x00, 0xff, 0x00,
  0xa5, 0x00, 0xff, 0x00, 0xff, 0x0d, 0x00, 0x00, 0xff, 0x07, 0x00, 0x00,
  0xf4, 0x09, 0x00, 0x00, 0xea, 0x09, 0x00, 0x00, 0xe2, 0x04, 0x00, 0x00,
  0xda, 0x00, 0x07, 0x00, 0xcf, 0x00, 0x11, 0x00, 0xc8, 0x00, 0x1c, 0x00,
  0xc2, 0x00, 0x29, 0x00, 0xbe, 0x00, 0x35, 0x00, 0xbb, 0x00, 0x40, 0x00,
  0xb7, 0x00, 0x4a, 0x00, 0xb4, 0x00, 0x53, 0x00, 0xb2, 0x00, 0x5b, 0x00,
  0xb0, 0x00, 0x62, 0x00, 0xae, 0x00, 0x68, 0x00, 0xac, 0x00, 0x6f, 0x00,
  0xab, 0x00, 0x75, 0x00, 0xa9, 0x00, 0x7d, 0x00, 0xa8, 0x00, 0x84, 0x00,
  0xa6, 0x00, 0x8d, 0x00, 0xa4, 0x00, 0x96, 0x00, 0xa3, 0x00, 0xa0, 0x00,
  0xa1, 0x00, 0xab, 0x00, 0x9f, 0x01, 0xb9, 0x00, 0x9d, 0x03, 0xcc, 0x00,
  0x9c, 0x04, 0xe8, 0x00, 0x9a, 0x06, 0xf9, 0x00, 0x99, 0x07, 0xff, 0x00,
  0x98, 0x08, 0xff, 0x00, 0x97, 0x08, 0xff, 0x00, 0x97, 0x08, 0xff, 0x00,
  0x97, 0x08, 0xff, 0x00, 0xff, 0x10, 0x00, 0x00, 0xf7, 0x10, 0x00, 0x00,
  0xe8, 0x14, 0x00, 0x00, 0xdc, 0x15, 0x00, 0x00, 0xce, 0x11, 0x00, 0x00,
  0xc6, 0x0d, 0x00, 0x00, 0xc2, 0x04, 0x0b, 0x00, 0xbc, 0x00, 0x14, 0x00,
  0xb7, 0x01, 0x21, 0x00, 0xb2, 0x03, 0x2e, 0x00, 0xae, 0x05, 0x3a, 0x00,
  0xab, 0x06, 0x44, 0x00, 0xa8, 0x08, 0x4d, 0x00, 0xa6, 0x08, 0x55, 0x00,
  0xa4, 0x09, 0x5c, 0x00, 0xa2, 0x0a, 0x63, 0x00, 0xa0, 0x0a, 0x6a, 0x00,
  0x9f, 0x0b, 0x71, 0x00, 0x9d, 0x0b, 0x78, 0x00, 0x9c, 0x0b, 0x80, 0x00,
  0x9a, 0x0c, 0x89, 0x00, 0x99, 0x0c, 0x93, 0x00, 0x97, 0x0c, 0x9e, 0x00,
  0x95, 0x0d, 0xaa, 0x00, 0x94, 0x0d, 0xb8, 0x00, 0x92, 0x0d, 0xcc, 0x00,
  0x90, 0x0e, 0xea, 0x00, 0x8e, 0x10, 0xfc, 0x00, 0x8c, 0x10, 0xff, 0x00,
  0x8b, 0x10, 0xff, 0x00, 0x8b, 0x10, 0xff, 0x00, 0x8b, 0x10, 0xff, 0x00,
  0x8a, 0x10, 0xff, 0x00, 0xfb, 0x13, 0x00, 0x00, 0xed, 0x1a, 0x00, 0x00,
  0xdd, 0x20, 0x00, 0x00, 0xcc, 0x21, 0x00, 0x00, 0xbf, 0x1d, 0x00, 0x00,
  0xb7, 0x17, 0x00, 0x00, 0xb3, 0x11, 0x00, 0x00, 0xb2, 0x0b, 0x0d, 0x00,
  0xab, 0x0d, 0x19, 0x00, 0xa7, 0x0e, 0x26, 0x00, 0xa3, 0x0f, 0x33, 0x00,
  0x9f, 0x10, 0x3e, 0x00, 0x9d, 0x11, 0x47, 0x00, 0x9a, 0x11, 0x50, 0x00,
  0x98, 0x12, 0x57, 0x00, 0x96, 0x12, 0x5e, 0x00, 0x95, 0x13, 0x65, 0x00,
  0x93, 0x13, 0x6c, 0x00, 0x92, 0x13, 0x73, 0x00, 0x90, 0x14, 0x7c, 0x00,
  0x8f, 0x14, 0x85, 0x00, 0x8d, 0x15, 0x8f, 0x00, 0x8b, 0x15, 0x9a, 0x00,
  0x8a, 0x15, 0xa7, 0x00, 0x88, 0x16, 0xb5, 0x00, 0x86, 0x16, 0xc9, 0x00,
  0x84, 0x17, 0xe7, 0x00, 0x82, 0x18, 0xfb, 0x00, 0x80, 0x19, 0xff, 0x00,
  0x7f, 0x19, 0xff, 0x00, 0x7f, 0x19, 0xff, 0x00, 0x7f, 0x18, 0xff, 0x00,
  0x7f, 0x18, 0xff, 0x00, 0xf5, 0x1a, 0x00, 0x00, 0xe4, 0x23, 0x00, 0x00,
  0xcf, 0x29, 0x00, 0x00, 0xc0, 0x2a, 0x00, 0x00, 0xb3, 0x26, 0x00, 0x00,
  0xaa, 0x22, 0x00, 0x00, 0xa5, 0x1c, 0x00, 0x00, 0xa4, 0x15, 0x08, 0x00,
  0xa0, 0x14, 0x13, 0x00, 0x9b, 0x16, 0x21, 0x00, 0x97, 0x18, 0x2d, 0x00,
  0x94, 0x19, 0x38, 0x00, 0x91, 0x1a, 0x42, 0x00, 0x8f, 0x1b, 0x4b, 0x00,
  0x8d, 0x1c, 0x52, 0x00, 0x8b, 0x1c, 0x59, 0x00, 0x89, 0x1d, 0x60, 0x00,
  0x88, 0x1d, 0x67, 0x00, 0x86, 0x1e, 0x6f, 0x00, 0x85, 0x1e, 0x77, 0x00,
  0x83, 0x1f, 0x80, 0x00, 0x82, 0x1f, 0x8b, 0x00, 0x80, 0x1f, 0x97, 0x00,
  0x7e, 0x20, 0xa3, 0x00, 0x7d, 0x20, 0xb2, 0x00, 0x7b, 0x20, 0xc5, 0x00,
  0x79, 0x21, 0xe4, 0x00, 0x77, 0x22, 0xf9, 0x00, 0x76, 0x22, 0xff, 0x00,
  0x75, 0x22, 0xff, 0x00, 0x74, 0x21, 0xff, 0x00, 0x74, 0x21, 0xff, 0x00,
  0x74, 0x21, 0xff, 0x00, 0xef, 0x21, 0x00, 0x00, 0xdb, 0x2b, 0x00, 0x00,
  0xc7, 0x31, 0x00, 0x00, 0xb6, 0x31, 0x00, 0x00, 0xa9, 0x2e, 0x00, 0x00,
  0xa0, 0x2a, 0x00, 0x00, 0x9b, 0x26, 0x00, 0x00, 0x98, 0x21, 0x01, 0x00,
  0x95, 0x1e, 0x10, 0x00, 0x90, 0x20, 0x1b, 0x00, 0x8d, 0x21, 0x28, 0x00,
  0x89, 0x23, 0x33, 0x00, 0x87, 0x24, 0x3d, 0x00, 0x85, 0x24, 0x46, 0x00,
  0x83, 0x25, 0x4e, 0x00, 0x81, 0x26, 0x55, 0x00, 0x7f, 0x26, 0x5c, 0x00,
  0x7e, 0x26, 0x63, 0x00, 0x7c, 0x27, 0x6b, 0x00, 0x7b, 0x27, 0x73, 0x00,
  0x79, 0x27, 0x7c, 0x00, 0x78, 0x28, 0x87, 0x00, 0x76, 0x28, 0x93, 0x00,
  0x74, 0x28, 0xa0, 0x01, 0x72, 0x28, 0xaf, 0x01, 0x71, 0x29, 0xc1, 0x01,
  0x6f, 0x29, 0xe0, 0x01, 0x6d, 0x29, 0xf7, 0x01, 0x6c, 0x29, 0xff, 0x01,
  0x6b, 0x29, 0xff, 0x01, 0x6b, 0x29, 0xff, 0x01, 0x6b, 0x28, 0xff, 0x01,
  0x6b, 0x28, 0xff, 0x01, 0xe8, 0x28, 0x00, 0x00, 0xd0, 0x32, 0x00, 0x00,
  0xc0, 0x38, 0x00, 0x00, 0xae, 0x37, 0x00, 0x00, 0xa1, 0x35, 0x00, 0x00,
  0x98, 0x32, 0x00, 0x00, 0x92, 0x2d, 0x00, 0x00, 0x8e, 0x29, 0x00, 0x00,
  0x8b, 0x27, 0x0c, 0x00, 0x87, 0x28, 0x17, 0x00, 0x83, 0x2a, 0x23, 0x00,
  0x80, 0x2b, 0x2f, 0x00, 0x7e, 0x2c, 0x39, 0x00, 0x7c, 0x2c, 0x42, 0x00,
  0x7a, 0x2d, 0x4a, 0x00, 0x78, 0x2e, 0x51, 0x00, 0x77, 0x2e, 0x58, 0x00,
  0x75, 0x2e, 0x60, 0x00, 0x73, 0x2f, 0x67, 0x00, 0x72, 0x2f, 0x6f, 0x00,
  0x70, 0x2f, 0x79, 0x01, 0x6f, 0x2f, 0x83, 0x01, 0x6d, 0x2f, 0x90, 0x01,
  0x6b, 0x2f, 0x9d, 0x01, 0x69, 0x2f, 0xac, 0x01, 0x68, 0x30, 0xbe, 0x01,
  0x67, 0x30, 0xdb, 0x01, 0x65, 0x30, 0xf5, 0x01, 0x64, 0x30, 0xff, 0x01,
  0x63, 0x30, 0xff, 0x01, 0x63, 0x2f, 0xff, 0x01, 0x63, 0x2f, 0xff, 0x01,
  0x63, 0x2f, 0xff, 0x01, 0xe2, 0x2e, 0x00, 0x00, 0xca, 0x38, 0x00, 0x00,
  0xba, 0x3d, 0x00, 0x00, 0xa8, 0x3c, 0x00, 0x00, 0x9a, 0x3a, 0x00, 0x00,
  0x91, 0x37, 0x00, 0x00, 0x8a, 0x33, 0x00, 0x00, 0x86, 0x30, 0x00, 0x00,
  0x83, 0x2e, 0x09, 0x00, 0x7f, 0x2f, 0x13, 0x00, 0x7b, 0x30, 0x1f, 0x00,
  0x78, 0x32, 0x2b, 0x00, 0x76, 0x33, 0x35, 0x00, 0x74, 0x33, 0x3e, 0x00,
  0x72, 0x34, 0x46, 0x00, 0x70, 0x34, 0x4e, 0x00, 0x6f, 0x35, 0x55, 0x00,
  0x6d, 0x35, 0x5c, 0x00, 0x6c, 0x35, 0x64, 0x00, 0x6a, 0x35, 0x6c, 0x01,
  0x68, 0x35, 0x75, 0x01, 0x67, 0x35, 0x80, 0x01, 0x65, 0x35, 0x8c, 0x01,
  0x63, 0x35, 0x9a, 0x02, 0x61, 0x36, 0xa9, 0x02, 0x60, 0x36, 0xbb, 0x02,
  0x5f, 0x36, 0xd6, 0x02, 0x5d, 0x36, 0xf3, 0x02, 0x5d, 0x36, 0xff, 0x02,
  0x5c, 0x36, 0xff, 0x01, 0x5c, 0x35, 0xff, 0x01, 0x5c, 0x35, 0xff, 0x01,
  0x5c, 0x34, 0xff, 0x01, 0xdc, 0x33, 0x00, 0x00, 0xc5, 0x3c, 0x00, 0x00,
  0xb4, 0x41, 0x00, 0x00, 0xa2, 0x40, 0x00, 0x00, 0x95, 0x3e, 0x00, 0x00,
  0x8b, 0x3c, 0x00, 0x00, 0x84, 0x39, 0x00, 0x00, 0x7f, 0x36, 0x00, 0x00,
  0x7b, 0x34, 0x04, 0x00, 0x77, 0x35, 0x10, 0x00, 0x74, 0x37, 0x1c, 0x00,
  0x71, 0x38, 0x27, 0x00, 0x6f, 0x39, 0x32, 0x00, 0x6d, 0x39, 0x3b, 0x00,
  0x6b, 0x3a, 0x43, 0x00, 0x6a, 0x3a, 0x4b, 0x00, 0x68, 0x3b, 0x52, 0x00,
  0x67, 0x3b, 0x59, 0x00, 0x65, 0x3b, 0x61, 0x01, 0x63, 0x3b, 0x69, 0x01,
  0x62, 0x3b, 0x72, 0x01, 0x60, 0x3b, 0x7d, 0x01, 0x5e, 0x3b, 0x8a, 0x02,
  0x5c, 0x3b, 0x97, 0x02, 0x5b, 0x3b, 0xa7, 0x02, 0x59, 0x3b, 0xb8, 0x03,
  0x58, 0x3b, 0xd2, 0x03, 0x57, 0x3b, 0xf1, 0x02, 0x56, 0x3b, 0xff, 0x02,
  0x56, 0x3b, 0xff, 0x02, 0x56, 0x3a, 0xff, 0x01, 0x56, 0x3a, 0xff, 0x01,
  0x56, 0x39, 0xff, 0x01, 0xd4, 0x37, 0x00, 0x00, 0xc0, 0x41, 0x00, 0x00,
  0xaf, 0x44, 0x00, 0x00, 0x9d, 0x43, 0x00, 0x00, 0x90, 0x42, 0x00, 0x00,
  0x85, 0x40, 0x00, 0x00, 0x7e, 0x3e, 0x00, 0x00, 0x79, 0x3b, 0x00, 0x00,
  0x74, 0x3a, 0x00, 0x00, 0x71, 0x3a, 0x0e, 0x00, 0x6d, 0x3c, 0x18, 0x00,
  0x6b, 0x3d, 0x24, 0x00, 0x69, 0x3e, 0x2f, 0x00, 0x67, 0x3f, 0x38, 0x00,
  0x65, 0x3f, 0x40, 0x00, 0x64, 0x40, 0x48, 0x00, 0x62, 0x40, 0x4f, 0x00,
  0x61, 0x40, 0x57, 0x00, 0x5f, 0x40, 0x5e, 0x01, 0x5d, 0x40, 0x66, 0x01,
  0x5c, 0x40, 0x6f, 0x01, 0x5a, 0x40, 0x7a, 0x02, 0x58, 0x40, 0x87, 0x02,
  0x56, 0x40, 0x95, 0x02, 0x54, 0x40, 0xa4, 0x03, 0x53, 0x40, 0xb6, 0x03,
  0x52, 0x40, 0xcf, 0x03, 0x51, 0x40, 0xef, 0x03, 0x50, 0x40, 0xff, 0x02,
  0x50, 0x3f, 0xff, 0x02, 0x50, 0x3f, 0xff, 0x02, 0x51, 0x3e, 0xff, 0x01,
  0x51, 0x3e, 0xff, 0x01, 0xcf, 0x3b, 0x00, 0x00, 0xbd, 0x45, 0x00, 0x00,
  0xaa, 0x47, 0x00, 0x00, 0x99, 0x46, 0x00, 0x00, 0x8b, 0x45, 0x00, 0x00,
  0x81, 0x44, 0x00, 0x00, 0x79, 0x42, 0x00, 0x00, 0x74, 0x3e, 0x00, 0x00,
  0x6f, 0x3f, 0x00, 0x00, 0x6b, 0x40, 0x0c, 0x00, 0x67, 0x41, 0x15, 0x00,
  0x65, 0x42, 0x21, 0x00, 0x63, 0x43, 0x2b, 0x00, 0x61, 0x43, 0x35, 0x00,
  0x5f, 0x44, 0x3e, 0x00, 0x5e, 0x44, 0x45, 0x00, 0x5d, 0x45, 0x4d, 0x00,
  0x5b, 0x45, 0x54, 0x00, 0x59, 0x45, 0x5c, 0x01, 0x58, 0x45, 0x64, 0x01,
  0x56, 0x45, 0x6d, 0x01, 0x54, 0x45, 0x78, 0x02, 0x52, 0x45, 0x85, 0x02,
  0x51, 0x44, 0x93, 0x03, 0x4f, 0x44, 0xa3, 0x03, 0x4d, 0x45, 0xb4, 0x03,
  0x4c, 0x45, 0xcc, 0x03, 0x4b, 0x45, 0xed, 0x03, 0x4b, 0x44, 0xff, 0x02,
  0x4b, 0x44, 0xff, 0x02, 0x4b, 0x43, 0xff, 0x02, 0x4c, 0x42, 0xff, 0x02,
  0x4c, 0x42, 0xff, 0x02, 0xca, 0x3f, 0x00, 0x00, 0xb9, 0x48, 0x00, 0x00,
  0xa6, 0x4a, 0x00, 0x00, 0x95, 0x49, 0x00, 0x00, 0x87, 0x48, 0x00, 0x00,
  0x7d, 0x47, 0x00, 0x00, 0x75, 0x45, 0x00, 0x00, 0x6e, 0x42, 0x00, 0x00,
  0x69, 0x43, 0x00, 0x00, 0x65, 0x44, 0x09, 0x00, 0x62, 0x45, 0x13, 0x00,
  0x5f, 0x46, 0x1e, 0x00, 0x5d, 0x47, 0x28, 0x00, 0x5c, 0x48, 0x32, 0x00,
  0x5a, 0x48, 0x3b, 0x00, 0x59, 0x49, 0x43, 0x00, 0x57, 0x49, 0x4a, 0x00,
  0x56, 0x49, 0x52, 0x00, 0x54, 0x49, 0x59, 0x01, 0x53, 0x49, 0x61, 0x01,
  0x51, 0x49, 0x6b, 0x01, 0x4f, 0x49, 0x76, 0x02, 0x4d, 0x49, 0x82, 0x02,
  0x4b, 0x49, 0x91, 0x03, 0x4a, 0x49, 0xa1, 0x03, 0x48, 0x49, 0xb3, 0x03,
  0x47, 0x49, 0xca, 0x03, 0x46, 0x49, 0xec, 0x03, 0x46, 0x48, 0xff, 0x02,
  0x46, 0x48, 0xff, 0x02, 0x47, 0x47, 0xff, 0x02, 0x47, 0x46, 0xff, 0x02,
  0x47, 0x46, 0xff, 0x02, 0xc6, 0x43, 0x00, 0x00, 0xb6, 0x4c, 0x00, 0x00,
  0xa2, 0x4c, 0x00, 0x00, 0x91, 0x4c, 0x00, 0x00, 0x84, 0x4b, 0x00, 0x00,
  0x79, 0x4a, 0x00, 0x00, 0x70, 0x49, 0x00, 0x00, 0x69, 0x46, 0x00, 0x00,
  0x64, 0x47, 0x00, 0x00, 0x5f, 0x49, 0x06, 0x00, 0x5c, 0x4a, 0x10, 0x00,
  0x5a, 0x4b, 0x1b, 0x00, 0x58, 0x4c, 0x25, 0x00, 0x56, 0x4c, 0x2f, 0x00,
  0x55, 0x4d, 0x38, 0x00, 0x53, 0x4d, 0x40, 0x00, 0x52, 0x4d, 0x48, 0x00,
  0x51, 0x4e, 0x4f, 0x00, 0x4f, 0x4e, 0x57, 0x00, 0x4e, 0x4e, 0x5f, 0x01,
  0x4c, 0x4e, 0x69, 0x01, 0x4a, 0x4e, 0x73, 0x02, 0x48, 0x4d, 0x80, 0x02,
  0x46, 0x4d, 0x8f, 0x03, 0x45, 0x4d, 0x9f, 0x03, 0x43, 0x4d, 0xb1, 0x03,
  0x42, 0x4d, 0xc8, 0x03, 0x41, 0x4d, 0xea, 0x03, 0x41, 0x4c, 0xff, 0x02,
  0x41, 0x4c, 0xff, 0x02, 0x42, 0x4b, 0xff, 0x02, 0x42, 0x4a, 0xff, 0x02,
  0x42, 0x4a, 0xff, 0x02, 0xc2, 0x47, 0x00, 0x00, 0xb3, 0x4f, 0x00, 0x00,
  0x9e, 0x4f, 0x00, 0x00, 0x8d, 0x4e, 0x00, 0x00, 0x80, 0x4e, 0x00, 0x00,
  0x75, 0x4d, 0x00, 0x00, 0x6c, 0x4c, 0x00, 0x00, 0x63, 0x4a, 0x00, 0x00,
  0x5e, 0x4c, 0x00, 0x00, 0x5a, 0x4d, 0x02, 0x00, 0x56, 0x4e, 0x0e, 0x00,
  0x54, 0x4f, 0x18, 0x00, 0x52, 0x50, 0x22, 0x00, 0x51, 0x51, 0x2c, 0x00,
  0x4f, 0x51, 0x35, 0x00, 0x4e, 0x52, 0x3d, 0x00, 0x4d, 0x52, 0x45, 0x00,
  0x4c, 0x52, 0x4d, 0x00, 0x4a, 0x52, 0x54, 0x00, 0x49, 0x52, 0x5d, 0x01,
  0x47, 0x52, 0x66, 0x01, 0x45, 0x52, 0x71, 0x01, 0x43, 0x52, 0x7e, 0x02,
  0x41, 0x52, 0x8d, 0x02, 0x3f, 0x52, 0x9d, 0x03, 0x3e, 0x52, 0xaf, 0x03,
  0x3d, 0x52, 0xc6, 0x03, 0x3c, 0x52, 0xe9, 0x02, 0x3c, 0x51, 0xfe, 0x02,
  0x3c, 0x50, 0xff, 0x02, 0x3d, 0x4f, 0xff, 0x02, 0x3d, 0x4f, 0xff, 0x02,
  0x3d, 0x4e, 0xff, 0x02, 0xbe, 0x4b, 0x00, 0x00, 0xae, 0x53, 0x00, 0x00,
  0x9a, 0x52, 0x00, 0x00, 0x89, 0x51, 0x00, 0x00, 0x7c, 0x51, 0x00, 0x00,
  0x71, 0x50, 0x00, 0x00, 0x68, 0x50, 0x00, 0x00, 0x5e, 0x4e, 0x00, 0x00,
  0x58, 0x51, 0x00, 0x00, 0x54, 0x52, 0x00, 0x00, 0x51, 0x53, 0x0c, 0x00,
  0x4e, 0x54, 0x14, 0x00, 0x4c, 0x55, 0x1f, 0x00, 0x4b, 0x56, 0x29, 0x00,
  0x49, 0x56, 0x32, 0x00, 0x48, 0x56, 0x3a, 0x00, 0x47, 0x57, 0x42, 0x00,
  0x46, 0x57, 0x4a, 0x00, 0x44, 0x57, 0x52, 0x00, 0x43, 0x57, 0x5a, 0x00,
  0x41, 0x57, 0x64, 0x01, 0x40, 0x57, 0x6e, 0x01, 0x3e, 0x57, 0x7b, 0x02,
  0x3c, 0x57, 0x8b, 0x02, 0x3a, 0x57, 0x9b, 0x02, 0x38, 0x57, 0xad, 0x02,
  0x37, 0x57, 0xc4, 0x02, 0x37, 0x57, 0xe7, 0x02, 0x37, 0x56, 0xfd, 0x02,
  0x37, 0x55, 0xff, 0x02, 0x37, 0x54, 0xff, 0x02, 0x37, 0x53, 0xff, 0x02,
  0x38, 0x53, 0xff, 0x02, 0xba, 0x4f, 0x00, 0x00, 0xa9, 0x56, 0x00, 0x00,
  0x95, 0x55, 0x00, 0x00, 0x85, 0x54, 0x00, 0x00, 0x78, 0x54, 0x00, 0x00,
  0x6d, 0x54, 0x00, 0x00, 0x64, 0x54, 0x00, 0x00, 0x58, 0x54, 0x00, 0x00,
  0x52, 0x56, 0x00, 0x00, 0x4e, 0x57, 0x00, 0x00, 0x4a, 0x59, 0x09, 0x00,
  0x47, 0x5a, 0x11, 0x00, 0x46, 0x5a, 0x1b, 0x00, 0x44, 0x5b, 0x25, 0x00,
  0x43, 0x5b, 0x2e, 0x00, 0x42, 0x5c, 0x36, 0x00, 0x41, 0x5c, 0x3e, 0x00,
  0x3f, 0x5c, 0x46, 0x00, 0x3e, 0x5d, 0x4f, 0x00, 0x3d, 0x5d, 0x57, 0x00,
  0x3b, 0x5d, 0x61, 0x00, 0x3a, 0x5d, 0x6c, 0x01, 0x38, 0x5d, 0x79, 0x01,
  0x36, 0x5d, 0x88, 0x01, 0x34, 0x5d, 0x99, 0x02, 0x33, 0x5d, 0xab, 0x02,
  0x31, 0x5d, 0xc2, 0x02, 0x31, 0x5c, 0xe5, 0x02, 0x31, 0x5b, 0xfc, 0x02,
  0x31, 0x5a, 0xff, 0x02, 0x31, 0x59, 0xff, 0x02, 0x32, 0x59, 0xff, 0x01,
  0x32, 0x58, 0xff, 0x01, 0xb6, 0x54, 0x00, 0x00, 0xa4, 0x59, 0x00, 0x00,
  0x90, 0x58, 0x00, 0x00, 0x80, 0x58, 0x00, 0x00, 0x73, 0x57, 0x00, 0x00,
  0x69, 0x57, 0x00, 0x00, 0x60, 0x58, 0x00, 0x00, 0x54, 0x59, 0x00, 0x00,
  0x4e, 0x5b, 0x00, 0x00, 0x48, 0x5d, 0x00, 0x00, 0x43, 0x5f, 0x04, 0x00,
  0x40, 0x60, 0x0e, 0x00, 0x3e, 0x61, 0x17, 0x00, 0x3d, 0x61, 0x20, 0x00,
  0x3b, 0x62, 0x29, 0x00, 0x3a, 0x62, 0x32, 0x00, 0x39, 0x62, 0x3a, 0x00,
  0x38, 0x63, 0x42, 0x00, 0x37, 0x63, 0x4b, 0x00, 0x36, 0x63, 0x54, 0x00,
  0x34, 0x63, 0x5d, 0x00, 0x33, 0x63, 0x68, 0x00, 0x31, 0x63, 0x76, 0x01,
  0x2f, 0x63, 0x85, 0x01, 0x2e, 0x63, 0x96, 0x01, 0x2c, 0x63, 0xa9, 0x01,
  0x2b, 0x63, 0xbf, 0x01, 0x2a, 0x63, 0xe3, 0x01, 0x2a, 0x62, 0xfb, 0x01,
  0x2a, 0x60, 0xff, 0x01, 0x2b, 0x5f, 0xff, 0x01, 0x2b, 0x5f, 0xff, 0x01,
  0x2b, 0x5e, 0xff, 0x01, 0xb1, 0x59, 0x00, 0x00, 0x9e, 0x5c, 0x00, 0x00,
  0x8b, 0x5c, 0x00, 0x00, 0x7b, 0x5b, 0x00, 0x00, 0x6f, 0x5b, 0x00, 0x00,
  0x65, 0x5b, 0x00, 0x00, 0x5c, 0x5c, 0x00, 0x00, 0x51, 0x5e, 0x00, 0x00,
  0x49, 0x60, 0x00, 0x00, 0x43, 0x62, 0x00, 0x00, 0x3c, 0x65, 0x00, 0x00,
  0x38, 0x67, 0x0a, 0x00, 0x35, 0x68, 0x12, 0x00, 0x34, 0x68, 0x1b, 0x00,
  0x33, 0x69, 0x24, 0x00, 0x32, 0x69, 0x2d, 0x00, 0x31, 0x69, 0x35, 0x00,
  0x2f, 0x6a, 0x3d, 0x00, 0x2e, 0x6a, 0x46, 0x00, 0x2d, 0x6a, 0x4f, 0x00,
  0x2c, 0x6a, 0x59, 0x00, 0x2b, 0x6b, 0x65, 0x00, 0x29, 0x6b, 0x72, 0x00,
  0x28, 0x6b, 0x82, 0x00, 0x26, 0x6b, 0x93, 0x00, 0x24, 0x6b, 0xa7, 0x00,
  0x23, 0x6b, 0xbd, 0x00, 0x22, 0x6a, 0xe0, 0x00, 0x23, 0x69, 0xf9, 0x01,
  0x23, 0x67, 0xff, 0x01, 0x23, 0x66, 0xff, 0x01, 0x23, 0x66, 0xff, 0x01,
  0x24, 0x65, 0xff, 0x01, 0xac, 0x60, 0x00, 0x00, 0x98, 0x60, 0x00, 0x00,
  0x85, 0x60, 0x00, 0x00, 0x76, 0x5f, 0x00, 0x00, 0x6a, 0x5f, 0x00, 0x00,
  0x61, 0x60, 0x00, 0x00, 0x57, 0x60, 0x00, 0x00, 0x4d, 0x63, 0x00, 0x00,
  0x44, 0x66, 0x00, 0x00, 0x3d, 0x68, 0x00, 0x00, 0x36, 0x6b, 0x00, 0x00,
  0x30, 0x6e, 0x04, 0x00, 0x2c, 0x70, 0x0e, 0x00, 0x2a, 0x71, 0x15, 0x00,
  0x29, 0x71, 0x1e, 0x00, 0x28, 0x71, 0x26, 0x00, 0x27, 0x72, 0x2f, 0x00,
  0x26, 0x72, 0x37, 0x00, 0x25, 0x72, 0x40, 0x00, 0x24, 0x72, 0x4a, 0x00,
  0x22, 0x72, 0x54, 0x00, 0x21, 0x73, 0x60, 0x00, 0x20, 0x73, 0x6d, 0x00,
  0x1e, 0x73, 0x7d, 0x00, 0x1d, 0x73, 0x90, 0x00, 0x1b, 0x73, 0xa3, 0x00,
  0x1a, 0x73, 0xb9, 0x00, 0x19, 0x73, 0xdc, 0x00, 0x1a, 0x71, 0xf7, 0x00,
  0x1a, 0x70, 0xff, 0x00, 0x1b, 0x6f, 0xff, 0x00, 0x1b, 0x6e, 0xff, 0x01,
  0x1b, 0x6d, 0xff, 0x01, 0xa6, 0x66, 0x00, 0x00, 0x91, 0x65, 0x00, 0x00,
  0x7f, 0x64, 0x00, 0x00, 0x71, 0x64, 0x00, 0x00, 0x66, 0x64, 0x00, 0x00,
  0x5d, 0x64, 0x00, 0x00, 0x52, 0x66, 0x00, 0x00, 0x48, 0x69, 0x00, 0x00,
  0x3f, 0x6c, 0x00, 0x00, 0x37, 0x6f, 0x00, 0x00, 0x30, 0x73, 0x00, 0x00,
  0x29, 0x76, 0x00, 0x00, 0x22, 0x79, 0x08, 0x00, 0x1f, 0x7b, 0x10, 0x00,
  0x1e, 0x7b, 0x17, 0x00, 0x1c, 0x7b, 0x1f, 0x00, 0x1b, 0x7b, 0x28, 0x00,
  0x1a, 0x7b, 0x30, 0x00, 0x19, 0x7c, 0x39, 0x00, 0x18, 0x7c, 0x43, 0x00,
  0x17, 0x7c, 0x4e, 0x00, 0x16, 0x7c, 0x5a, 0x00, 0x15, 0x7c, 0x67, 0x00,
  0x14, 0x7d, 0x78, 0x00, 0x12, 0x7d, 0x8b, 0x00, 0x11, 0x7d, 0x9f, 0x00,
  0x10, 0x7d, 0xb5, 0x00, 0x0f, 0x7d, 0xd5, 0x00, 0x10, 0x7b, 0xf5, 0x00,
  0x11, 0x79, 0xff, 0x00, 0x11, 0x78, 0xff, 0x00, 0x12, 0x77, 0xff, 0x00,
  0x12, 0x77, 0xff, 0x00, 0x9e, 0x6b, 0x00, 0x00, 0x8a, 0x6a, 0x00, 0x00,
  0x7a, 0x69, 0x00, 0x00, 0x6d, 0x69, 0x00, 0x00, 0x62, 0x69, 0x00, 0x00,
  0x57, 0x6a, 0x00, 0x00, 0x4c, 0x6d, 0x00, 0x00, 0x43, 0x70, 0x00, 0x00,
  0x39, 0x74, 0x00, 0x00, 0x31, 0x78, 0x00, 0x00, 0x29, 0x7b, 0x00, 0x00,
  0x22, 0x7f, 0x00, 0x00, 0x1b, 0x82, 0x00, 0x00, 0x14, 0x85, 0x09, 0x00,
  0x11, 0x86, 0x10, 0x00, 0x11, 0x86, 0x17, 0x00, 0x10, 0x87, 0x1f, 0x00,
  0x10, 0x87, 0x28, 0x00, 0x0e, 0x87, 0x31, 0x00, 0x0e, 0x87, 0x3b, 0x00,
  0x0d, 0x87, 0x46, 0x00, 0x0c, 0x87, 0x53, 0x00, 0x0b, 0x87, 0x61, 0x00,
  0x0a, 0x87, 0x71, 0x00, 0x09, 0x87, 0x84, 0x00, 0x07, 0x87, 0x98, 0x00,
  0x06, 0x86, 0xae, 0x00, 0x05, 0x86, 0xc9, 0x00, 0x06, 0x85, 0xec, 0x00,
  0x07, 0x84, 0xff, 0x00, 0x08, 0x83, 0xff, 0x00, 0x09, 0x82, 0xff, 0x00,
  0x09, 0x82, 0xff, 0x00, 0x95, 0x71, 0x00, 0x00, 0x83, 0x6f, 0x00, 0x00,
  0x74, 0x6e, 0x00, 0x00, 0x69, 0x6e, 0x00, 0x00, 0x5c, 0x6f, 0x00, 0x00,
  0x50, 0x72, 0x00, 0x00, 0x46, 0x75, 0x00, 0x00, 0x3c, 0x79, 0x00, 0x00,
  0x32, 0x7d, 0x00, 0x00, 0x2a, 0x81, 0x00, 0x00, 0x22, 0x85, 0x00, 0x00,
  0x1b, 0x89, 0x00, 0x00, 0x14, 0x8c, 0x00, 0x00, 0x0f, 0x8f, 0x03, 0x00,
  0x0a, 0x92, 0x0b, 0x00, 0x06, 0x92, 0x11, 0x00, 0x04, 0x92, 0x18, 0x00,
  0x02, 0x92, 0x20, 0x00, 0x01, 0x92, 0x29, 0x00, 0x00, 0x92, 0x33, 0x00,
  0x00, 0x93, 0x3e, 0x00, 0x00, 0x93, 0x4b, 0x00, 0x00, 0x93, 0x59, 0x00,
  0x00, 0x93, 0x69, 0x00, 0x00, 0x93, 0x7b, 0x00, 0x00, 0x92, 0x90, 0x00,
  0x00, 0x92, 0xa6, 0x00, 0x00, 0x91, 0xbf, 0x00, 0x00, 0x91, 0xe5, 0x00,
  0x00, 0x90, 0xfa, 0x00, 0x00, 0x8f, 0xff, 0x00, 0x00, 0x8f, 0xff, 0x00,
  0x00, 0x8f, 0xff, 0x00, 0x8d, 0x77, 0x00, 0x00, 0x7d, 0x75, 0x00, 0x00,
  0x70, 0x74, 0x00, 0x00, 0x62, 0x75, 0x00, 0x00, 0x55, 0x78, 0x00, 0x00,
  0x49, 0x7c, 0x00, 0x00, 0x3f, 0x80, 0x00, 0x00, 0x34, 0x84, 0x00, 0x00,
  0x2b, 0x89, 0x00, 0x00, 0x22, 0x8d, 0x00, 0x00, 0x1a, 0x91, 0x00, 0x00,
  0x13, 0x94, 0x00, 0x00, 0x0e, 0x97, 0x00, 0x00, 0x09, 0x9b, 0x00, 0x00,
  0x01, 0x9d, 0x08, 0x00, 0x00, 0x9d, 0x0e, 0x00, 0x00, 0x9d, 0x13, 0x00,
  0x00, 0x9e, 0x1a, 0x00, 0x00, 0x9e, 0x22, 0x00, 0x00, 0x9f, 0x2b, 0x00,
  0x00, 0x9f, 0x35, 0x00, 0x00, 0xa0, 0x42, 0x00, 0x00, 0xa0, 0x50, 0x00,
  0x00, 0xa0, 0x5f, 0x00, 0x00, 0xa0, 0x71, 0x00, 0x00, 0xa0, 0x87, 0x00,
  0x00, 0x9f, 0x9d, 0x00, 0x00, 0x9f, 0xb5, 0x00, 0x00, 0x9e, 0xda, 0x00,
  0x00, 0x9d, 0xf6, 0x00, 0x00, 0x9d, 0xff, 0x00, 0x00, 0x9c, 0xff, 0x00,
  0x00, 0x9c, 0xff, 0x00, 0x86, 0x7d, 0x00, 0x00, 0x78, 0x7c, 0x00, 0x00,
  0x69, 0x7c, 0x00, 0x00, 0x5b, 0x7f, 0x00, 0x00, 0x4e, 0x83, 0x00, 0x00,
  0x41, 0x88, 0x00, 0x00, 0x36, 0x8c, 0x00, 0x00, 0x2c, 0x91, 0x00, 0x00,
  0x23, 0x96, 0x00, 0x00, 0x1a, 0x9a, 0x00, 0x00, 0x12, 0x9e, 0x00, 0x00,
  0x0d, 0xa1, 0x00, 0x00, 0x06, 0xa4, 0x00, 0x00, 0x00, 0xa7, 0x00, 0x00,
  0x00, 0xa9, 0x03, 0x00, 0x00, 0xa9, 0x0a, 0x00, 0x00, 0xaa, 0x0e, 0x00,
  0x00, 0xab, 0x13, 0x00, 0x00, 0xac, 0x19, 0x00, 0x00, 0xad, 0x22, 0x00,
  0x00, 0xae, 0x2b, 0x00, 0x00, 0xaf, 0x37, 0x00, 0x00, 0xaf, 0x45, 0x00,
  0x00, 0xaf, 0x54, 0x00, 0x00, 0xaf, 0x66, 0x00, 0x00, 0xaf, 0x7b, 0x00,
  0x00, 0xae, 0x94, 0x00, 0x00, 0xae, 0xab, 0x00, 0x00, 0xae, 0xc9, 0x00,
  0x00, 0xae, 0xef, 0x00, 0x00, 0xad, 0xff, 0x00, 0x00, 0xad, 0xff, 0x00,
  0x00, 0xad, 0xff, 0x00, 0x81, 0x84, 0x00, 0x00, 0x71, 0x84, 0x00, 0x00,
  0x61, 0x87, 0x00, 0x00, 0x53, 0x8b, 0x00, 0x00, 0x46, 0x90, 0x00, 0x00,
  0x39, 0x96, 0x00, 0x00, 0x2e, 0x9b, 0x00, 0x00, 0x23, 0xa0, 0x00, 0x00,
  0x1a, 0xa4, 0x00, 0x00, 0x12, 0xa8, 0x00, 0x00, 0x0c, 0xac, 0x00, 0x00,
  0x04, 0xaf, 0x00, 0x00, 0x00, 0xb2, 0x00, 0x00, 0x00, 0xb6, 0x00, 0x00,
  0x00, 0xb7, 0x00, 0x00, 0x00, 0xb7, 0x02, 0x00, 0x00, 0xb8, 0x08, 0x00,
  0x00, 0xb9, 0x0d, 0x00, 0x00, 0xba, 0x12, 0x00, 0x00, 0xbb, 0x18, 0x00,
  0x00, 0xbd, 0x21, 0x00, 0x00, 0xbe, 0x2b, 0x00, 0x00, 0xc0, 0x38, 0x00,
  0x00, 0xc0, 0x48, 0x00, 0x00, 0xc0, 0x5a, 0x00, 0x00, 0xc1, 0x6e, 0x00,
  0x00, 0xc1, 0x86, 0x00, 0x00, 0xc1, 0xa0, 0x00, 0x00, 0xc1, 0xba, 0x00,
  0x00, 0xc1, 0xe3, 0x00, 0x00, 0xc0, 0xf9, 0x00, 0x00, 0xc0, 0xff, 0x00,
  0x00, 0xc0, 0xff, 0x00, 0x79, 0x8d, 0x00, 0x00, 0x68, 0x90, 0x00, 0x00,
  0x59, 0x94, 0x00, 0x00, 0x4b, 0x9a, 0x00, 0x00, 0x3d, 0xa0, 0x00, 0x00,
  0x31, 0xa5, 0x00, 0x00, 0x25, 0xab, 0x00, 0x00, 0x1a, 0xaf, 0x00, 0x00,
  0x11, 0xb3, 0x00, 0x00, 0x0b, 0xb8, 0x00, 0x00, 0x02, 0xbb, 0x00, 0x00,
  0x00, 0xbe, 0x00, 0x00, 0x00, 0xc1, 0x00, 0x00, 0x00, 0xc4, 0x00, 0x00,
  0x00, 0xc5, 0x00, 0x00, 0x00, 0xc6, 0x00, 0x00, 0x00, 0xc7, 0x00, 0x00,
  0x00, 0xc8, 0x05, 0x00, 0x00, 0xca, 0x0b, 0x00, 0x00, 0xcc, 0x0f, 0x00,
  0x00, 0xce, 0x15, 0x00, 0x00, 0xd0, 0x1f, 0x00, 0x00, 0xd3, 0x2b, 0x00,
  0x00, 0xd5, 0x3a, 0x00, 0x00, 0xd5, 0x4c, 0x00, 0x00, 0xd6, 0x60, 0x00,
  0x00, 0xd8, 0x77, 0x00, 0x00, 0xd8, 0x92, 0x00, 0x00, 0xd8, 0xac, 0x00,
  0x00, 0xd9, 0xc9, 0x00, 0x00, 0xd9, 0xec, 0x00, 0x00, 0xd9, 0xfb, 0x00,
  0x00, 0xd8, 0xff, 0x00, 0x70, 0x99, 0x00, 0x00, 0x60, 0x9e, 0x00, 0x00,
  0x51, 0xa4, 0x00, 0x00, 0x43, 0xaa, 0x00, 0x00, 0x35, 0xb0, 0x00, 0x00,
  0x28, 0xb6, 0x00, 0x00, 0x1c, 0xba, 0x00, 0x00, 0x11, 0xbe, 0x00, 0x00,
  0x09, 0xc1, 0x00, 0x00, 0x00, 0xc5, 0x00, 0x00, 0x00, 0xc8, 0x00, 0x00,
  0x00, 0xcb, 0x00, 0x00, 0x00, 0xcf, 0x00, 0x00, 0x00, 0xd2, 0x00, 0x00,
  0x00, 0xd3, 0x00, 0x00, 0x00, 0xd6, 0x00, 0x00, 0x00, 0xd8, 0x00, 0x00,
  0x00, 0xdb, 0x00, 0x00, 0x00, 0xdd, 0x00, 0x00, 0x00, 0xdf, 0x07, 0x00,
  0x00, 0xe2, 0x0d, 0x00, 0x00, 0xe5, 0x13, 0x00, 0x00, 0xe8, 0x1d, 0x00,
  0x00, 0xec, 0x2a, 0x00, 0x00, 0xed, 0x3c, 0x00, 0x00, 0xed, 0x51, 0x00,
  0x00, 0xee, 0x67, 0x00, 0x00, 0xef, 0x81, 0x00, 0x00, 0xef, 0x9c, 0x00,
  0x00, 0xf0, 0xb7, 0x00, 0x00, 0xf0, 0xd3, 0x00, 0x00, 0xf0, 0xec, 0x00,
  0x00, 0xf0, 0xf4, 0x00, 0x67, 0xa6, 0x00, 0x00, 0x58, 0xad, 0x00, 0x00,
  0x49, 0xb4, 0x00, 0x00, 0x3a, 0xba, 0x00, 0x00, 0x2a, 0xbe, 0x00, 0x00,
  0x1c, 0xc2, 0x00, 0x00, 0x10, 0xc6, 0x00, 0x00, 0x07, 0xca, 0x00, 0x00,
  0x00, 0xce, 0x00, 0x00, 0x00, 0xd2, 0x00, 0x00, 0x00, 0xd6, 0x00, 0x00,
  0x00, 0xdc, 0x00, 0x00, 0x00, 0xe0, 0x00, 0x00, 0x00, 0xe3, 0x00, 0x00,
  0x00, 0xe4, 0x00, 0x00, 0x00, 0xe6, 0x00, 0x00, 0x00, 0xe8, 0x00, 0x00,
  0x00, 0xeb, 0x00, 0x00, 0x00, 0xed, 0x00, 0x00, 0x00, 0xef, 0x00, 0x00,
  0x00, 0xf2, 0x02, 0x00, 0x00, 0xf5, 0x0a, 0x00, 0x00, 0xf8, 0x11, 0x00,
  0x00, 0xfc, 0x1c, 0x00, 0x00, 0xff, 0x2c, 0x00, 0x00, 0xff, 0x3f, 0x00,
  0x00, 0xff, 0x55, 0x00, 0x00, 0xff, 0x6e, 0x00, 0x00, 0xff, 0x8a, 0x00,
  0x00, 0xff, 0xa4, 0x00, 0x00, 0xff, 0xba, 0x00, 0x00, 0xff, 0xd1, 0x00,
  0x00, 0xff, 0xe1, 0x00, 0xff, 0x00, 0x14, 0x00, 0xff, 0x00, 0x12, 0x00,
  0xff, 0x00, 0x12, 0x00, 0xff, 0x00, 0x14, 0x00, 0xff, 0x00, 0x19, 0x00,
  0xff, 0x00, 0x25, 0x00, 0xff, 0x00, 0x32, 0x00, 0xff, 0x00, 0x3f, 0x00,
  0xff, 0x00, 0x4b, 0x00, 0xff, 0x00, 0x56, 0x00, 0xff, 0x00, 0x60, 0x00,
  0xff, 0x00, 0x68, 0x00, 0xff, 0x00, 0x70, 0x00, 0xff, 0x00, 0x78, 0x00,
  0xff, 0x00, 0x7f, 0x00, 0xff, 0x00, 0x85, 0x00, 0xff, 0x00, 0x8b, 0x00,
  0xff, 0x00, 0x91, 0x00, 0xff, 0x00, 0x98, 0x00, 0xff, 0x00, 0x9e, 0x00,
  0xfe, 0x00, 0xa6, 0x00, 0xfd, 0x00, 0xae, 0x00, 0xfc, 0x00, 0xb9, 0x00,
  0xfa, 0x00, 0xc8, 0x00, 0xf9, 0x00, 0xe2, 0x00, 0xf8, 0x00, 0xf4, 0x00,
  0xf7, 0x00, 0xff, 0x00, 0xf6, 0x00, 0xff, 0x00, 0xf6, 0x00, 0xff, 0x00,
  0xef, 0x00, 0xff, 0x00, 0xe7, 0x00, 0xff, 0x00, 0xe2, 0x00, 0xff, 0x00,
  0xde, 0x00, 0xff, 0x00, 0xff, 0x00, 0x11, 0x00, 0xff, 0x00, 0x0e, 0x00,
  0xff, 0x00, 0x0e, 0x00, 0xff, 0x00, 0x0f, 0x00, 0xff, 0x00, 0x14, 0x00,
  0xff, 0x00, 0x20, 0x00, 0xff, 0x00, 0x2d, 0x00, 0xff, 0x00, 0x3a, 0x00,
  0xff, 0x00, 0x46, 0x00, 0xff, 0x00, 0x51, 0x00, 0xff, 0x00, 0x5b, 0x00,
  0xff, 0x00, 0x63, 0x00, 0xfe, 0x00, 0x6b, 0x00, 0xfc, 0x00, 0x73, 0x00,
  0xfa, 0x00, 0x79, 0x00, 0xf9, 0x00, 0x80, 0x00, 0xf7, 0x00, 0x86, 0x00,
  0xf6, 0x00, 0x8c, 0x00, 0xf5, 0x00, 0x92, 0x00, 0xf3, 0x00, 0x99, 0x00,
  0xf2, 0x00, 0xa0, 0x00, 0xf0, 0x00, 0xa9, 0x00, 0xee, 0x00, 0xb3, 0x00,
  0xed, 0x00, 0xc1, 0x00, 0xeb, 0x00, 0xd6, 0x00, 0xea, 0x00, 0xee, 0x00,
  0xe9, 0x00, 0xfe, 0x00, 0xe7, 0x00, 0xff, 0x00, 0xe7, 0x00, 0xff, 0x00,
  0xe5, 0x00, 0xff, 0x00, 0xdd, 0x00, 0xff, 0x00, 0xd5, 0x00, 0xff, 0x00,
  0xd1, 0x00, 0xff, 0x00, 0xff, 0x00, 0x0d, 0x00, 0xff, 0x00, 0x0a, 0x00,
  0xff, 0x00, 0x08, 0x00, 0xff, 0x00, 0x09, 0x00, 0xff, 0x00, 0x10, 0x00,
  0xff, 0x00, 0x1b, 0x00, 0xff, 0x00, 0x28, 0x00, 0xff, 0x00, 0x35, 0x00,
  0xff, 0x00, 0x40, 0x00, 0xfa, 0x00, 0x4b, 0x00, 0xf6, 0x00, 0x55, 0x00,
  0xf3, 0x00, 0x5e, 0x00, 0xf1, 0x00, 0x66, 0x00, 0xee, 0x00, 0x6d, 0x00,
  0xec, 0x00, 0x74, 0x00, 0xeb, 0x00, 0x7a, 0x00, 0xe9, 0x00, 0x80, 0x00,
  0xe7, 0x00, 0x86, 0x00, 0xe6, 0x00, 0x8d, 0x00, 0xe4, 0x00, 0x93, 0x00,
  0xe2, 0x00, 0x9b, 0x00, 0xe0, 0x00, 0xa3, 0x00, 0xde, 0x00, 0xad, 0x00,
  0xdc, 0x00, 0xb9, 0x00, 0xda, 0x00, 0xca, 0x00, 0xd7, 0x00, 0xe6, 0x00,
  0xd4, 0x00, 0xf8, 0x00, 0xd2, 0x00, 0xff, 0x00, 0xd2, 0x00, 0xff, 0x00,
  0xd2, 0x00, 0xff, 0x00, 0xce, 0x00, 0xff, 0x00, 0xc9, 0x00, 0xff, 0x00,
  0xc6, 0x00, 0xff, 0x00, 0xff, 0x00, 0x08, 0x00, 0xff, 0x00, 0x03, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x03, 0x00, 0xff, 0x00, 0x0d, 0x00,
  0xfc, 0x00, 0x16, 0x00, 0xf7, 0x00, 0x22, 0x00, 0xf3, 0x00, 0x2e, 0x00,
  0xef, 0x00, 0x3a, 0x00, 0xec, 0x00, 0x45, 0x00, 0xe8, 0x00, 0x4f, 0x00,
  0xe4, 0x00, 0x58, 0x00, 0xe1, 0x00, 0x60, 0x00, 0xde, 0x00, 0x67, 0x00,
  0xdb, 0x00, 0x6d, 0x00, 0xd9, 0x00, 0x74, 0x00, 0xd5, 0x00, 0x7a, 0x00,
  0xd3, 0x00, 0x80, 0x00, 0xd1, 0x00, 0x87, 0x00, 0xcf, 0x00, 0x8e, 0x00,
  0xcd, 0x00, 0x95, 0x00, 0xcb, 0x00, 0x9e, 0x00, 0xc9, 0x00, 0xa7, 0x00,
  0xc7, 0x00, 0xb3, 0x00, 0xc5, 0x00, 0xc2, 0x00, 0xc3, 0x00, 0xdc, 0x00,
  0xc1, 0x00, 0xf1, 0x00, 0xbf, 0x00, 0xff, 0x00, 0xbf, 0x00, 0xff, 0x00,
  0xbe, 0x00, 0xff, 0x00, 0xbe, 0x00, 0xff, 0x00, 0xbd, 0x00, 0xff, 0x00,
  0xbb, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00, 0xf6, 0x00, 0x08, 0x00,
  0xee, 0x00, 0x11, 0x00, 0xe7, 0x00, 0x1b, 0x00, 0xe1, 0x00, 0x27, 0x00,
  0xdd, 0x00, 0x33, 0x00, 0xd9, 0x00, 0x3e, 0x00, 0xd3, 0x00, 0x49, 0x00,
  0xcf, 0x00, 0x52, 0x00, 0xcb, 0x00, 0x59, 0x00, 0xc8, 0x00, 0x61, 0x00,
  0xc6, 0x00, 0x67, 0x00, 0xc4, 0x00, 0x6d, 0x00, 0xc2, 0x00, 0x73, 0x00,
  0xc0, 0x00, 0x7a, 0x00, 0xbf, 0x00, 0x80, 0x00, 0xbd, 0x00, 0x88, 0x00,
  0xbb, 0x00, 0x90, 0x00, 0xb9, 0x00, 0x98, 0x00, 0xb8, 0x00, 0xa2, 0x00,
  0xb5, 0x00, 0xad, 0x00, 0xb3, 0x00, 0xbb, 0x00, 0xb1, 0x00, 0xce, 0x00,
  0xb0, 0x00, 0xea, 0x00, 0xaf, 0x00, 0xfc, 0x00, 0xad, 0x00, 0xff, 0x00,
  0xad, 0x00, 0xff, 0x00, 0xae, 0x00, 0xff, 0x00, 0xae, 0x00, 0xff, 0x00,
  0xae, 0x00, 0xff, 0x00, 0xff, 0x02, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xfd, 0x00, 0x00, 0x00, 0xf2, 0x00, 0x00, 0x00, 0xe8, 0x00, 0x00, 0x00,
  0xde, 0x00, 0x0c, 0x00, 0xd3, 0x00, 0x15, 0x00, 0xcc, 0x00, 0x21, 0x00,
  0xc8, 0x00, 0x2c, 0x00, 0xc4, 0x00, 0x38, 0x00, 0xc1, 0x00, 0x42, 0x00,
  0xbd, 0x00, 0x4b, 0x00, 0xba, 0x00, 0x53, 0x00, 0xb8, 0x00, 0x5a, 0x00,
  0xb6, 0x00, 0x61, 0x00, 0xb4, 0x00, 0x67, 0x00, 0xb2, 0x00, 0x6d, 0x00,
  0xb0, 0x00, 0x74, 0x00, 0xaf, 0x00, 0x7a, 0x00, 0xad, 0x00, 0x82, 0x00,
  0xac, 0x00, 0x8a, 0x00, 0xaa, 0x00, 0x93, 0x00, 0xa8, 0x00, 0x9d, 0x00,
  0xa6, 0x00, 0xa8, 0x00, 0xa4, 0x00, 0xb5, 0x00, 0xa2, 0x00, 0xc6, 0x00,
  0xa1, 0x00, 0xe3, 0x00, 0x9f, 0x00, 0xf6, 0x00, 0x9e, 0x00, 0xff, 0x00,
  0x9e, 0x00, 0xff, 0x00, 0x9e, 0x00, 0xff, 0x00, 0x9e, 0x00, 0xff, 0x00,
  0x9e, 0x00, 0xff, 0x00, 0xff, 0x06, 0x00, 0x00, 0xfb, 0x00, 0x00, 0x00,
  0xee, 0x05, 0x00, 0x00, 0xe2, 0x04, 0x00, 0x00, 0xd5, 0x00, 0x00, 0x00,
  0xcb, 0x00, 0x06, 0x00, 0xc3, 0x00, 0x0f, 0x00, 0xbd, 0x00, 0x19, 0x00,
  0xb8, 0x00, 0x25, 0x00, 0xb4, 0x00, 0x31, 0x00, 0xb1, 0x00, 0x3b, 0x00,
  0xae, 0x00, 0x45, 0x00, 0xac, 0x00, 0x4d, 0x00, 0xa9, 0x00, 0x55, 0x00,
  0xa7, 0x00, 0x5b, 0x00, 0xa5, 0x00, 0x62, 0x00, 0xa4, 0x00, 0x68, 0x00,
  0xa2, 0x00, 0x6e, 0x00, 0xa1, 0x00, 0x75, 0x00, 0x9f, 0x00, 0x7c, 0x00,
  0x9e, 0x00, 0x85, 0x00, 0x9c, 0x00, 0x8e, 0x00, 0x9a, 0x00, 0x98, 0x00,
  0x98, 0x00, 0xa4, 0x00, 0x96, 0x00, 0xb0, 0x00, 0x95, 0x00, 0xc1, 0x00,
  0x93, 0x00, 0xdc, 0x00, 0x92, 0x00, 0xf2, 0x00, 0x91, 0x00, 0xff, 0x00,
  0x90, 0x00, 0xff, 0x00, 0x90, 0x00, 0xff, 0x00, 0x8f, 0x00, 0xff, 0x00,
  0x8f, 0x00, 0xff, 0x00, 0xfd, 0x0a, 0x00, 0x00, 0xf0, 0x0e, 0x00, 0x00,
  0xe1, 0x11, 0x00, 0x00, 0xce, 0x10, 0x00, 0x00, 0xc2, 0x0d, 0x00, 0x00,
  0xbb, 0x07, 0x00, 0x00, 0xb7, 0x00, 0x0a, 0x00, 0xb1, 0x00, 0x12, 0x00,
  0xac, 0x00, 0x1e, 0x00, 0xa8, 0x00, 0x29, 0x00, 0xa5, 0x00, 0x34, 0x00,
  0xa2, 0x00, 0x3e, 0x00, 0x9f, 0x00, 0x47, 0x00, 0x9d, 0x00, 0x4f, 0x00,
  0x9b, 0x00, 0x56, 0x00, 0x99, 0x01, 0x5c, 0x00, 0x97, 0x01, 0x63, 0x00,
  0x96, 0x02, 0x69, 0x00, 0x94, 0x02, 0x70, 0x00, 0x93, 0x03, 0x78, 0x00,
  0x91, 0x03, 0x80, 0x00, 0x90, 0x04, 0x8a, 0x00, 0x8e, 0x04, 0x95, 0x00,
  0x8c, 0x05, 0xa1, 0x00, 0x8a, 0x05, 0xae, 0x00, 0x89, 0x06, 0xbe, 0x00,
  0x87, 0x08, 0xd8, 0x00, 0x86, 0x09, 0xf0, 0x00, 0x84, 0x0a, 0xff, 0x00,
  0x83, 0x0b, 0xff, 0x00, 0x83, 0x0b, 0xff, 0x00, 0x83, 0x0b, 0xff, 0x00,
  0x83, 0x0b, 0xff, 0x00, 0xf6, 0x10, 0x00, 0x00, 0xe6, 0x17, 0x00, 0x00,
  0xd2, 0x1c, 0x00, 0x00, 0xc0, 0x1a, 0x00, 0x00, 0xb3, 0x16, 0x00, 0x00,
  0xac, 0x12, 0x00, 0x00, 0xa8, 0x0d, 0x00, 0x00, 0xa6, 0x07, 0x0d, 0x00,
  0xa2, 0x05, 0x16, 0x00, 0x9d, 0x07, 0x22, 0x00, 0x99, 0x09, 0x2e, 0x00,
  0x96, 0x0a, 0x38, 0x00, 0x94, 0x0b, 0x41, 0x00, 0x92, 0x0c, 0x4a, 0x00,
  0x90, 0x0c, 0x51, 0x00, 0x8e, 0x0d, 0x58, 0x00, 0x8c, 0x0d, 0x5e, 0x00,
  0x8b, 0x0d, 0x65, 0x00, 0x89, 0x0d, 0x6c, 0x00, 0x88, 0x0e, 0x74, 0x00,
  0x86, 0x0e, 0x7d, 0x00, 0x85, 0x0e, 0x87, 0x00, 0x83, 0x0e, 0x93, 0x00,
  0x81, 0x0f, 0x9f, 0x00, 0x80, 0x10, 0xad, 0x00, 0x7e, 0x10, 0xbe, 0x00,
  0x7d, 0x10, 0xdb, 0x00, 0x7a, 0x11, 0xf4, 0x00, 0x78, 0x12, 0xff, 0x00,
  0x77, 0x12, 0xff, 0x00, 0x77, 0x12, 0xff, 0x00, 0x77, 0x12, 0xff, 0x00,
  0x77, 0x12, 0xff, 0x00, 0xef, 0x17, 0x00, 0x00, 0xdb, 0x21, 0x00, 0x00,
  0xc6, 0x24, 0x00, 0x00, 0xb4, 0x23, 0x00, 0x00, 0xa8, 0x20, 0x00, 0x00,
  0xa0, 0x1c, 0x00, 0x00, 0x9b, 0x17, 0x00, 0x00, 0x99, 0x11, 0x04, 0x00,
  0x98, 0x0e, 0x10, 0x00, 0x93, 0x10, 0x1b, 0x00, 0x8f, 0x11, 0x27, 0x00,
  0x8c, 0x12, 0x32, 0x00, 0x89, 0x13, 0x3c, 0x00, 0x87, 0x13, 0x44, 0x00,
  0x85, 0x14, 0x4c, 0x00, 0x83, 0x14, 0x53, 0x00, 0x81, 0x15, 0x5a, 0x00,
  0x80, 0x15, 0x60, 0x00, 0x7e, 0x16, 0x68, 0x00, 0x7d, 0x16, 0x6f, 0x00,
  0x7b, 0x16, 0x78, 0x00, 0x79, 0x17, 0x83, 0x00, 0x78, 0x17, 0x8f, 0x00,
  0x76, 0x18, 0x9c, 0x00, 0x74, 0x18, 0xaa, 0x00, 0x73, 0x19, 0xbb, 0x00,
  0x72, 0x19, 0xd4, 0x00, 0x6f, 0x1a, 0xf1, 0x00, 0x6e, 0x1b, 0xff, 0x00,
  0x6d, 0x1b, 0xff, 0x00, 0x6d, 0x1a, 0xff, 0x00, 0x6d, 0x1a, 0xff, 0x00,
  0x6d, 0x1a, 0xff, 0x00, 0xe7, 0x20, 0x00, 0x00, 0xd0, 0x29, 0x00, 0x00,
  0xbc, 0x2b, 0x00, 0x00, 0xab, 0x2a, 0x00, 0x00, 0x9e, 0x28, 0x00, 0x00,
  0x96, 0x24, 0x00, 0x00, 0x90, 0x20, 0x00, 0x00, 0x8d, 0x1c, 0x00, 0x00,
  0x8c, 0x17, 0x0c, 0x00, 0x88, 0x18, 0x16, 0x00, 0x84, 0x1a, 0x22, 0x00,
  0x81, 0x1b, 0x2d, 0x00, 0x7e, 0x1c, 0x37, 0x00, 0x7c, 0x1d, 0x40, 0x00,
  0x7a, 0x1d, 0x48, 0x00, 0x79, 0x1e, 0x4f, 0x00, 0x77, 0x1e, 0x55, 0x00,
  0x76, 0x1f, 0x5c, 0x00, 0x74, 0x1f, 0x63, 0x00, 0x73, 0x1f, 0x6b, 0x00,
  0x71, 0x20, 0x74, 0x00, 0x70, 0x20, 0x7f, 0x00, 0x6e, 0x21, 0x8b, 0x00,
  0x6c, 0x21, 0x98, 0x00, 0x6b, 0x21, 0xa7, 0x00, 0x69, 0x22, 0xb8, 0x00,
  0x68, 0x22, 0xcf, 0x00, 0x66, 0x22, 0xee, 0x00, 0x65, 0x23, 0xff, 0x00,
  0x64, 0x23, 0xff, 0x00, 0x64, 0x22, 0xff, 0x00, 0x64, 0x22, 0xff, 0x00,
  0x64, 0x21, 0xff, 0x00, 0xe0, 0x26, 0x00, 0x00, 0xc8, 0x2f, 0x00, 0x00,
  0xb4, 0x31, 0x00, 0x00, 0xa3, 0x30, 0x00, 0x00, 0x96, 0x2e, 0x00, 0x00,
  0x8d, 0x2b, 0x00, 0x00, 0x87, 0x28, 0x00, 0x00, 0x84, 0x24, 0x00, 0x00,
  0x82, 0x20, 0x08, 0x00, 0x7e, 0x20, 0x12, 0x00, 0x7b, 0x22, 0x1e, 0x00,
  0x78, 0x23, 0x29, 0x00, 0x75, 0x24, 0x33, 0x00, 0x73, 0x25, 0x3c, 0x00,
  0x71, 0x25, 0x43, 0x00, 0x70, 0x26, 0x4b, 0x00, 0x6e, 0x26, 0x52, 0x00,
  0x6d, 0x27, 0x59, 0x00, 0x6b, 0x27, 0x60, 0x00, 0x6a, 0x27, 0x68, 0x00,
  0x69, 0x28, 0x71, 0x00, 0x67, 0x28, 0x7b, 0x00, 0x65, 0x28, 0x88, 0x00,
  0x64, 0x29, 0x95, 0x00, 0x62, 0x29, 0xa4, 0x00, 0x60, 0x29, 0xb5, 0x00,
  0x5f, 0x29, 0xcb, 0x00, 0x5e, 0x2a, 0xec, 0x00, 0x5c, 0x2a, 0xff, 0x00,
  0x5c, 0x29, 0xff, 0x00, 0x5c, 0x29, 0xff, 0x00, 0x5c, 0x29, 0xff, 0x00,
  0x5c, 0x28, 0xff, 0x00, 0xd8, 0x2c, 0x00, 0x00, 0xc3, 0x35, 0x00, 0x00,
  0xad, 0x35, 0x00, 0x00, 0x9d, 0x34, 0x00, 0x00, 0x90, 0x33, 0x00, 0x00,
  0x86, 0x31, 0x00, 0x00, 0x80, 0x2d, 0x00, 0x00, 0x7c, 0x2b, 0x00, 0x00,
  0x79, 0x28, 0x03, 0x00, 0x76, 0x27, 0x10, 0x00, 0x72, 0x29, 0x1a, 0x00,
  0x70, 0x2a, 0x25, 0x00, 0x6d, 0x2b, 0x2f, 0x00, 0x6b, 0x2c, 0x38, 0x00,
  0x6a, 0x2c, 0x40, 0x00, 0x68, 0x2d, 0x47, 0x00, 0x67, 0x2d, 0x4e, 0x00,
  0x65, 0x2e, 0x55, 0x00, 0x64, 0x2e, 0x5d, 0x00, 0x63, 0x2e, 0x65, 0x00,
  0x61, 0x2f, 0x6e, 0x00, 0x5f, 0x2f, 0x78, 0x00, 0x5e, 0x2f, 0x84, 0x00,
  0x5c, 0x2f, 0x92, 0x00, 0x5a, 0x2f, 0xa1, 0x01, 0x59, 0x2f, 0xb2, 0x01,
  0x58, 0x30, 0xc8, 0x01, 0x56, 0x30, 0xe9, 0x01, 0x55, 0x30, 0xfe, 0x01,
  0x55, 0x2f, 0xff, 0x00, 0x55, 0x2f, 0xff, 0x00, 0x55, 0x2e, 0xff, 0x00,
  0x55, 0x2e, 0xff, 0x00, 0xd0, 0x31, 0x00, 0x00, 0xbd, 0x3a, 0x00, 0x00,
  0xa8, 0x39, 0x00, 0x00, 0x97, 0x38, 0x00, 0x00, 0x8a, 0x37, 0x00, 0x00,
  0x80, 0x36, 0x00, 0x00, 0x7a, 0x32, 0x00, 0x00, 0x75, 0x30, 0x00, 0x00,
  0x72, 0x2e, 0x00, 0x00, 0x6e, 0x2e, 0x0d, 0x00, 0x6b, 0x2f, 0x16, 0x00,
  0x69, 0x30, 0x21, 0x00, 0x66, 0x31, 0x2b, 0x00, 0x64, 0x32, 0x34, 0x00,
  0x63, 0x32, 0x3d, 0x00, 0x61, 0x33, 0x44, 0x00, 0x60, 0x33, 0x4b, 0x00,
  0x5f, 0x34, 0x52, 0x00, 0x5d, 0x34, 0x5a, 0x00, 0x5c, 0x34, 0x62, 0x00,
  0x5a, 0x34, 0x6b, 0x00, 0x59, 0x35, 0x75, 0x00, 0x57, 0x35, 0x82, 0x00,
  0x55, 0x35, 0x90, 0x01, 0x54, 0x35, 0x9f, 0x01, 0x52, 0x35, 0xb0, 0x01,
  0x51, 0x35, 0xc6, 0x01, 0x50, 0x35, 0xe7, 0x01, 0x4f, 0x35, 0xfd, 0x01,
  0x4f, 0x35, 0xff, 0x01, 0x4f, 0x34, 0xff, 0x01, 0x4f, 0x34, 0xff, 0x01,
  0x4f, 0x33, 0xff, 0x01, 0xcb, 0x36, 0x00, 0x00, 0xb8, 0x3d, 0x00, 0x00,
  0xa3, 0x3c, 0x00, 0x00, 0x92, 0x3c, 0x00, 0x00, 0x85, 0x3b, 0x00, 0x00,
  0x7b, 0x3a, 0x00, 0x00, 0x74, 0x37, 0x00, 0x00, 0x6f, 0x35, 0x00, 0x00,
  0x6c, 0x33, 0x00, 0x00, 0x68, 0x34, 0x0a, 0x00, 0x65, 0x35, 0x13, 0x00,
  0x62, 0x36, 0x1e, 0x00, 0x60, 0x37, 0x28, 0x00, 0x5e, 0x37, 0x31, 0x00,
  0x5d, 0x38, 0x3a, 0x00, 0x5b, 0x38, 0x41, 0x00, 0x5a, 0x39, 0x48, 0x00,
  0x59, 0x39, 0x50, 0x00, 0x57, 0x39, 0x57, 0x00, 0x56, 0x3a, 0x5f, 0x00,
  0x54, 0x3a, 0x68, 0x00, 0x53, 0x3a, 0x73, 0x00, 0x51, 0x3a, 0x7f, 0x01,
  0x4f, 0x3a, 0x8d, 0x01, 0x4e, 0x3a, 0x9d, 0x01, 0x4c, 0x3a, 0xae, 0x01,
  0x4b, 0x3a, 0xc3, 0x01, 0x4a, 0x3a, 0xe5, 0x01, 0x49, 0x3a, 0xfc, 0x01,
  0x49, 0x39, 0xff, 0x01, 0x49, 0x39, 0xff, 0x01, 0x49, 0x38, 0xff, 0x01,
  0x4a, 0x38, 0xff, 0x01, 0xc7, 0x3a, 0x00, 0x00, 0xb3, 0x40, 0x00, 0x00,
  0x9e, 0x3f, 0x00, 0x00, 0x8e, 0x3f, 0x00, 0x00, 0x81, 0x3e, 0x00, 0x00,
  0x77, 0x3d, 0x00, 0x00, 0x70, 0x3b, 0x00, 0x00, 0x6a, 0x38, 0x00, 0x00,
  0x66, 0x38, 0x00, 0x00, 0x62, 0x39, 0x07, 0x00, 0x5f, 0x3a, 0x11, 0x00,
  0x5c, 0x3b, 0x1b, 0x00, 0x5a, 0x3b, 0x25, 0x00, 0x59, 0x3c, 0x2e, 0x00,
  0x57, 0x3d, 0x37, 0x00, 0x56, 0x3d, 0x3e, 0x00, 0x54, 0x3e, 0x46, 0x00,
  0x53, 0x3e, 0x4d, 0x00, 0x52, 0x3e, 0x55, 0x00, 0x51, 0x3e, 0x5d, 0x00,
  0x4f, 0x3f, 0x66, 0x00, 0x4d, 0x3f, 0x70, 0x00, 0x4c, 0x3f, 0x7d, 0x01,
  0x4a, 0x3f, 0x8b, 0x01, 0x48, 0x3f, 0x9b, 0x01, 0x47, 0x3f, 0xac, 0x01,
  0x45, 0x3f, 0xc1, 0x01, 0x44, 0x3f, 0xe3, 0x01, 0x44, 0x3e, 0xfb, 0x01,
  0x44, 0x3e, 0xff, 0x01, 0x44, 0x3d, 0xff, 0x01, 0x44, 0x3d, 0xff, 0x01,
  0x45, 0x3c, 0xff, 0x01, 0xc3, 0x3e, 0x00, 0x00, 0xaf, 0x43, 0x00, 0x00,
  0x9a, 0x42, 0x00, 0x00, 0x8a, 0x42, 0x00, 0x00, 0x7d, 0x41, 0x00, 0x00,
  0x73, 0x40, 0x00, 0x00, 0x6b, 0x3f, 0x00, 0x00, 0x65, 0x3c, 0x00, 0x00,
  0x60, 0x3c, 0x00, 0x00, 0x5c, 0x3e, 0x04, 0x00, 0x59, 0x3e, 0x0f, 0x00,
  0x57, 0x3f, 0x18, 0x00, 0x55, 0x40, 0x22, 0x00, 0x53, 0x41, 0x2b, 0x00,
  0x52, 0x41, 0x34, 0x00, 0x50, 0x42, 0x3c, 0x00, 0x4f, 0x42, 0x43, 0x00,
  0x4e, 0x42, 0x4b, 0x00, 0x4d, 0x43, 0x52, 0x00, 0x4b, 0x43, 0x5a, 0x00,
  0x4a, 0x43, 0x64, 0x00, 0x48, 0x43, 0x6e, 0x00, 0x47, 0x43, 0x7b, 0x01,
  0x45, 0x43, 0x89, 0x01, 0x43, 0x43, 0x99, 0x01, 0x42, 0x43, 0xab, 0x01,
  0x40, 0x43, 0xc0, 0x01, 0x3f, 0x43, 0xe1, 0x01, 0x3f, 0x43, 0xf9, 0x01,
  0x3f, 0x42, 0xff, 0x01, 0x3f, 0x41, 0xff, 0x01, 0x40, 0x41, 0xff, 0x01,
  0x40, 0x40, 0xff, 0x01, 0xbf, 0x41, 0x00, 0x00, 0xaa, 0x45, 0x00, 0x00,
  0x96, 0x45, 0x00, 0x00, 0x86, 0x45, 0x00, 0x00, 0x79, 0x44, 0x00, 0x00,
  0x6f, 0x44, 0x00, 0x00, 0x67, 0x42, 0x00, 0x00, 0x60, 0x3f, 0x00, 0x00,
  0x5b, 0x41, 0x00, 0x00, 0x57, 0x42, 0x00, 0x00, 0x54, 0x43, 0x0d, 0x00,
  0x51, 0x44, 0x15, 0x00, 0x4f, 0x45, 0x1f, 0x00, 0x4e, 0x45, 0x28, 0x00,
  0x4c, 0x46, 0x31, 0x00, 0x4b, 0x46, 0x39, 0x00, 0x4a, 0x47, 0x41, 0x00,
  0x49, 0x47, 0x48, 0x00, 0x48, 0x47, 0x50, 0x00, 0x46, 0x47, 0x58, 0x00,
  0x45, 0x47, 0x61, 0x00, 0x43, 0x48, 0x6c, 0x00, 0x42, 0x48, 0x78, 0x01,
  0x40, 0x48, 0x87, 0x01, 0x3e, 0x48, 0x97, 0x01, 0x3c, 0x48, 0xa9, 0x01,
  0x3b, 0x48, 0xbe, 0x01, 0x3a, 0x48, 0xdf, 0x01, 0x3a, 0x47, 0xf8, 0x01,
  0x3a, 0x46, 0xff, 0x01, 0x3a, 0x45, 0xff, 0x01, 0x3b, 0x45, 0xff, 0x01,
  0x3b, 0x44, 0xff, 0x01, 0xbb, 0x45, 0x00, 0x00, 0xa6, 0x48, 0x00, 0x00,
  0x92, 0x47, 0x00, 0x00, 0x82, 0x47, 0x00, 0x00, 0x76, 0x47, 0x00, 0x00,
  0x6b, 0x47, 0x00, 0x00, 0x63, 0x46, 0x00, 0x00, 0x5b, 0x43, 0x00, 0x00,
  0x56, 0x45, 0x00, 0x00, 0x52, 0x47, 0x00, 0x00, 0x4e, 0x48, 0x0a, 0x00,
  0x4c, 0x49, 0x12, 0x00, 0x4a, 0x49, 0x1c, 0x00, 0x48, 0x4a, 0x25, 0x00,
  0x47, 0x4a, 0x2e, 0x00, 0x46, 0x4b, 0x36, 0x00, 0x45, 0x4b, 0x3e, 0x00,
  0x43, 0x4b, 0x46, 0x00, 0x42, 0x4c, 0x4d, 0x00, 0x41, 0x4c, 0x56, 0x00,
  0x40, 0x4c, 0x5f, 0x00, 0x3e, 0x4c, 0x6a, 0x00, 0x3c, 0x4c, 0x76, 0x00,
  0x3b, 0x4c, 0x85, 0x01, 0x39, 0x4c, 0x95, 0x01, 0x37, 0x4c, 0xa7, 0x01,
  0x36, 0x4c, 0xbc, 0x01, 0x35, 0x4c, 0xdd, 0x01, 0x35, 0x4b, 0xf7, 0x01,
  0x35, 0x4b, 0xff, 0x01, 0x35, 0x4a, 0xff, 0x01, 0x36, 0x49, 0xff, 0x01,
  0x36, 0x49, 0xff, 0x01, 0xb8, 0x49, 0x00, 0x00, 0xa2, 0x4b, 0x00, 0x00,
  0x8e, 0x4a, 0x00, 0x00, 0x7e, 0x4a, 0x00, 0x00, 0x72, 0x4a, 0x00, 0x00,
  0x68, 0x4a, 0x00, 0x00, 0x5f, 0x49, 0x00, 0x00, 0x55, 0x48, 0x00, 0x00,
  0x50, 0x4a, 0x00, 0x00, 0x4c, 0x4b, 0x00, 0x00, 0x49, 0x4c, 0x07, 0x00,
  0x46, 0x4d, 0x10, 0x00, 0x44, 0x4e, 0x19, 0x00, 0x42, 0x4f, 0x22, 0x00,
  0x41, 0x4f, 0x2b, 0x00, 0x40, 0x50, 0x33, 0x00, 0x3f, 0x50, 0x3b, 0x00,
  0x3e, 0x50, 0x43, 0x00, 0x3c, 0x51, 0x4a, 0x00, 0x3b, 0x51, 0x53, 0x00,
  0x3a, 0x51, 0x5c, 0x00, 0x38, 0x51, 0x67, 0x00, 0x37, 0x51, 0x73, 0x00,
  0x35, 0x51, 0x82, 0x00, 0x33, 0x51, 0x93, 0x01, 0x32, 0x51, 0xa5, 0x01,
  0x30, 0x51, 0xba, 0x01, 0x2f, 0x51, 0xda, 0x01, 0x2f, 0x50, 0xf6, 0x01,
  0x2f, 0x4f, 0xff, 0x01, 0x30, 0x4e, 0xff, 0x01, 0x30, 0x4e, 0xff, 0x01,
  0x30, 0x4d, 0xff, 0x01, 0xb4, 0x4d, 0x00, 0x00, 0x9d, 0x4d, 0x00, 0x00,
  0x8a, 0x4d, 0x00, 0x00, 0x7a, 0x4d, 0x00, 0x00, 0x6e, 0x4d, 0x00, 0x00,
  0x64, 0x4d, 0x00, 0x00, 0x5b, 0x4d, 0x00, 0x00, 0x51, 0x4d, 0x00, 0x00,
  0x4b, 0x4f, 0x00, 0x00, 0x46, 0x50, 0x00, 0x00, 0x42, 0x52, 0x03, 0x00,
  0x3f, 0x53, 0x0d, 0x00, 0x3d, 0x54, 0x15, 0x00, 0x3c, 0x54, 0x1e, 0x00,
  0x3a, 0x55, 0x27, 0x00, 0x39, 0x55, 0x2f, 0x00, 0x38, 0x55, 0x37, 0x00,
  0x37, 0x56, 0x3f, 0x00, 0x36, 0x56, 0x47, 0x00, 0x35, 0x56, 0x50, 0x00,
  0x33, 0x56, 0x59, 0x00, 0x32, 0x57, 0x64, 0x00, 0x30, 0x57, 0x71, 0x00,
  0x2f, 0x57, 0x80, 0x00, 0x2d, 0x57, 0x91, 0x00, 0x2b, 0x57, 0xa3, 0x00,
  0x2a, 0x57, 0xb8, 0x00, 0x29, 0x57, 0xd6, 0x00, 0x29, 0x56, 0xf5, 0x00,
  0x29, 0x55, 0xff, 0x00, 0x2a, 0x54, 0xff, 0x01, 0x2a, 0x53, 0xff, 0x01,
  0x2a, 0x52, 0xff, 0x01, 0xaf, 0x51, 0x00, 0x00, 0x98, 0x51, 0x00, 0x00,
  0x85, 0x51, 0x00, 0x00, 0x76, 0x50, 0x00, 0x00, 0x6a, 0x50, 0x00, 0x00,
  0x60, 0x50, 0x00, 0x00, 0x58, 0x51, 0x00, 0x00, 0x4e, 0x52, 0x00, 0x00,
  0x47, 0x53, 0x00, 0x00, 0x41, 0x55, 0x00, 0x00, 0x3b, 0x58, 0x00, 0x00,
  0x38, 0x59, 0x0a, 0x00, 0x35, 0x5a, 0x11, 0x00, 0x34, 0x5a, 0x1a, 0x00,
  0x33, 0x5b, 0x22, 0x00, 0x32, 0x5b, 0x2b, 0x00, 0x31, 0x5b, 0x33, 0x00,
  0x2f, 0x5c, 0x3b, 0x00, 0x2e, 0x5c, 0x43, 0x00, 0x2d, 0x5c, 0x4c, 0x00,
  0x2c, 0x5c, 0x56, 0x00, 0x2b, 0x5d, 0x60, 0x00, 0x29, 0x5d, 0x6d, 0x00,
  0x28, 0x5d, 0x7c, 0x00, 0x26, 0x5d, 0x8e, 0x00, 0x24, 0x5d, 0xa1, 0x00,
  0x23, 0x5d, 0xb5, 0x00, 0x22, 0x5d, 0xd2, 0x00, 0x22, 0x5c, 0xf3, 0x00,
  0x22, 0x5b, 0xff, 0x00, 0x23, 0x5a, 0xff, 0x00, 0x23, 0x59, 0xff, 0x00,
  0x24, 0x58, 0xff, 0x00, 0xa8, 0x55, 0x00, 0x00, 0x92, 0x54, 0x00, 0x00,
  0x80, 0x54, 0x00, 0x00, 0x71, 0x54, 0x00, 0x00, 0x66, 0x54, 0x00, 0x00,
  0x5c, 0x54, 0x00, 0x00, 0x54, 0x55, 0x00, 0x00, 0x4a, 0x56, 0x00, 0x00,
  0x43, 0x58, 0x00, 0x00, 0x3c, 0x5b, 0x00, 0x00, 0x36, 0x5d, 0x00, 0x00,
  0x30, 0x60, 0x05, 0x00, 0x2d, 0x61, 0x0e, 0x00, 0x2b, 0x61, 0x15, 0x00,
  0x2a, 0x62, 0x1d, 0x00, 0x29, 0x62, 0x25, 0x00, 0x28, 0x62, 0x2e, 0x00,
  0x27, 0x63, 0x36, 0x00, 0x26, 0x63, 0x3e, 0x00, 0x25, 0x63, 0x47, 0x00,
  0x23, 0x63, 0x51, 0x00, 0x22, 0x64, 0x5c, 0x00, 0x21, 0x64, 0x69, 0x00,
  0x1f, 0x64, 0x79, 0x00, 0x1e, 0x64, 0x8a, 0x00, 0x1c, 0x64, 0x9e, 0x00,
  0x1b, 0x64, 0xb3, 0x00, 0x19, 0x64, 0xce, 0x00, 0x1a, 0x63, 0xf1, 0x00,
  0x1b, 0x61, 0xff, 0x00, 0x1b, 0x60, 0xff, 0x00, 0x1c, 0x60, 0xff, 0x00,
  0x1c, 0x5f, 0xff, 0x00, 0xa1, 0x59, 0x00, 0x00, 0x8c, 0x58, 0x00, 0x00,
  0x7b, 0x58, 0x00, 0x00, 0x6d, 0x58, 0x00, 0x00, 0x62, 0x58, 0x00, 0x00,
  0x59, 0x58, 0x00, 0x00, 0x50, 0x59, 0x00, 0x00, 0x47, 0x5b, 0x00, 0x00,
  0x3e, 0x5e, 0x00, 0x00, 0x37, 0x60, 0x00, 0x00, 0x31, 0x63, 0x00, 0x00,
  0x2a, 0x66, 0x00, 0x00, 0x24, 0x69, 0x09, 0x00, 0x21, 0x6a, 0x10, 0x00,
  0x20, 0x6a, 0x17, 0x00, 0x1f, 0x6a, 0x20, 0x00, 0x1e, 0x6b, 0x28, 0x00,
  0x1d, 0x6b, 0x30, 0x00, 0x1c, 0x6b, 0x39, 0x00, 0x1b, 0x6b, 0x42, 0x00,
  0x1a, 0x6c, 0x4c, 0x00, 0x19, 0x6c, 0x58, 0x00, 0x17, 0x6c, 0x65, 0x00,
  0x16, 0x6c, 0x74, 0x00, 0x14, 0x6c, 0x86, 0x00, 0x13, 0x6c, 0x9a, 0x00,
  0x12, 0x6c, 0xaf, 0x00, 0x11, 0x6c, 0xca, 0x00, 0x11, 0x6b, 0xef, 0x00,
  0x12, 0x69, 0xff, 0x00, 0x13, 0x68, 0xff, 0x00, 0x13, 0x68, 0xff, 0x00,
  0x13, 0x67, 0xff, 0x00, 0x99, 0x5d, 0x00, 0x00, 0x85, 0x5d, 0x00, 0x00,
  0x75, 0x5c, 0x00, 0x00, 0x68, 0x5c, 0x00, 0x00, 0x5e, 0x5c, 0x00, 0x00,
  0x55, 0x5c, 0x00, 0x00, 0x4b, 0x5e, 0x00, 0x00, 0x42, 0x61, 0x00, 0x00,
  0x39, 0x64, 0x00, 0x00, 0x32, 0x67, 0x00, 0x00, 0x2b, 0x6a, 0x00, 0x00,
  0x24, 0x6d, 0x00, 0x00, 0x1e, 0x70, 0x01, 0x00, 0x17, 0x73, 0x0b, 0x00,
  0x15, 0x74, 0x11, 0x00, 0x14, 0x74, 0x18, 0x00, 0x13, 0x74, 0x21, 0x00,
  0x12, 0x75, 0x29, 0x00, 0x11, 0x75, 0x32, 0x00, 0x11, 0x75, 0x3b, 0x00,
  0x10, 0x75, 0x46, 0x00, 0x0f, 0x75, 0x52, 0x00, 0x0e, 0x75, 0x5f, 0x00,
  0x0d, 0x75, 0x6e, 0x00, 0x0c, 0x75, 0x81, 0x00, 0x0b, 0x75, 0x95, 0x00,
  0x0a, 0x75, 0xaa, 0x00, 0x08, 0x74, 0xc3, 0x00, 0x09, 0x74, 0xe7, 0x00,
  0x0a, 0x73, 0xfd, 0x00, 0x0b, 0x71, 0xff, 0x00, 0x0c, 0x71, 0xff, 0x00,
  0x0c, 0x70, 0xff, 0x00, 0x91, 0x62, 0x00, 0x00, 0x7f, 0x61, 0x00, 0x00,
  0x70, 0x61, 0x00, 0x00, 0x64, 0x61, 0x00, 0x00, 0x5a, 0x61, 0x00, 0x00,
  0x4f, 0x62, 0x00, 0x00, 0x45, 0x65, 0x00, 0x00, 0x3c, 0x68, 0x00, 0x00,
  0x33, 0x6c, 0x00, 0x00, 0x2b, 0x6f, 0x00, 0x00, 0x24, 0x72, 0x00, 0x00,
  0x1d, 0x76, 0x00, 0x00, 0x17, 0x79, 0x00, 0x00, 0x11, 0x7c, 0x04, 0x00,
  0x0d, 0x7f, 0x0c, 0x00, 0x0b, 0x7f, 0x12, 0x00, 0x0a, 0x7f, 0x19, 0x00,
  0x09, 0x7f, 0x22, 0x00, 0x08, 0x7f, 0x2a, 0x00, 0x06, 0x7f, 0x34, 0x00,
  0x05, 0x7f, 0x3f, 0x00, 0x04, 0x7f, 0x4b, 0x00, 0x02, 0x7f, 0x58, 0x00,
  0x01, 0x7f, 0x67, 0x00, 0x00, 0x7f, 0x79, 0x00, 0x00, 0x7f, 0x8e, 0x00,
  0x00, 0x7f, 0xa3, 0x00, 0x00, 0x7e, 0xbb, 0x00, 0x00, 0x7d, 0xe0, 0x00,
  0x00, 0x7d, 0xf7, 0x00, 0x00, 0x7c, 0xff, 0x00, 0x00, 0x7b, 0xff, 0x00,
  0x00, 0x7b, 0xff, 0x00, 0x89, 0x67, 0x00, 0x00, 0x78, 0x67, 0x00, 0x00,
  0x6b, 0x66, 0x00, 0x00, 0x61, 0x66, 0x00, 0x00, 0x54, 0x67, 0x00, 0x00,
  0x49, 0x69, 0x00, 0x00, 0x3f, 0x6d, 0x00, 0x00, 0x35, 0x71, 0x00, 0x00,
  0x2c, 0x75, 0x00, 0x00, 0x24, 0x79, 0x00, 0x00, 0x1d, 0x7c, 0x00, 0x00,
  0x16, 0x80, 0x00, 0x00, 0x10, 0x83, 0x00, 0x00, 0x0c, 0x86, 0x02, 0x00,
  0x06, 0x89, 0x0a, 0x00, 0x01, 0x89, 0x0f, 0x00, 0x00, 0x89, 0x14, 0x00,
  0x00, 0x8a, 0x1b, 0x00, 0x00, 0x8a, 0x23, 0x00, 0x00, 0x8b, 0x2c, 0x00,
  0x00, 0x8b, 0x37, 0x00, 0x00, 0x8b, 0x43, 0x00, 0x00, 0x8b, 0x50, 0x00,
  0x00, 0x8b, 0x5f, 0x00, 0x00, 0x8b, 0x71, 0x00, 0x00, 0x8b, 0x86, 0x00,
  0x00, 0x8b, 0x9c, 0x00, 0x00, 0x8a, 0xb3, 0x00, 0x00, 0x89, 0xd3, 0x00,
  0x00, 0x88, 0xf3, 0x00, 0x00, 0x88, 0xff, 0x00, 0x00, 0x87, 0xff, 0x00,
  0x00, 0x87, 0xff, 0x00, 0x82, 0x6d, 0x00, 0x00, 0x73, 0x6c, 0x00, 0x00,
  0x68, 0x6c, 0x00, 0x00, 0x5a, 0x6d, 0x00, 0x00, 0x4e, 0x6f, 0x00, 0x00,
  0x42, 0x73, 0x00, 0x00, 0x38, 0x77, 0x00, 0x00, 0x2e, 0x7b, 0x00, 0x00,
  0x25, 0x80, 0x00, 0x00, 0x1d, 0x84, 0x00, 0x00, 0x15, 0x88, 0x00, 0x00,
  0x10, 0x8c, 0x00, 0x00, 0x0b, 0x8f, 0x00, 0x00, 0x04, 0x92, 0x00, 0x00,
  0x00, 0x94, 0x06, 0x00, 0x00, 0x95, 0x0c, 0x00, 0x00, 0x95, 0x10, 0x00,
  0x00, 0x96, 0x15, 0x00, 0x00, 0x97, 0x1c, 0x00, 0x00, 0x98, 0x24, 0x00,
  0x00, 0x98, 0x2e, 0x00, 0x00, 0x99, 0x39, 0x00, 0x00, 0x99, 0x47, 0x00,
  0x00, 0x99, 0x56, 0x00, 0x00, 0x99, 0x68, 0x00, 0x00, 0x99, 0x7d, 0x00,
  0x00, 0x99, 0x94, 0x00, 0x00, 0x98, 0xab, 0x00, 0x00, 0x97, 0xc8, 0x00,
  0x00, 0x96, 0xee, 0x00, 0x00, 0x96, 0xff, 0x00, 0x00, 0x95, 0xff, 0x00,
  0x00, 0x95, 0xff, 0x00, 0x7b, 0x74, 0x00, 0x00, 0x6f, 0x73, 0x00, 0x00,
  0x61, 0x73, 0x00, 0x00, 0x53, 0x76, 0x00, 0x00, 0x46, 0x7a, 0x00, 0x00,
  0x3b, 0x7f, 0x00, 0x00, 0x30, 0x84, 0x00, 0x00, 0x26, 0x88, 0x00, 0x00,
  0x1d, 0x8d, 0x00, 0x00, 0x14, 0x92, 0x00, 0x00, 0x0e, 0x96, 0x00, 0x00,
  0x09, 0x99, 0x00, 0x00, 0x01, 0x9c, 0x00, 0x00, 0x00, 0xa0, 0x00, 0x00,
  0x00, 0xa1, 0x00, 0x00, 0x00, 0xa2, 0x06, 0x00, 0x00, 0xa2, 0x0c, 0x00,
  0x00, 0xa4, 0x10, 0x00, 0x00, 0xa5, 0x14, 0x00, 0x00, 0xa5, 0x1c, 0x00,
  0x00, 0xa7, 0x24, 0x00, 0x00, 0xa8, 0x2f, 0x00, 0x00, 0xa8, 0x3d, 0x00,
  0x00, 0xa9, 0x4c, 0x00, 0x00, 0xa9, 0x5e, 0x00, 0x00, 0xa9, 0x72, 0x00,
  0x00, 0xa8, 0x89, 0x00, 0x00, 0xa8, 0xa2, 0x00, 0x00, 0xa8, 0xbc, 0x00,
  0x00, 0xa7, 0xe5, 0x00, 0x00, 0xa6, 0xfb, 0x00, 0x00, 0xa6, 0xff, 0x00,
  0x00, 0xa5, 0xff, 0x00, 0x77, 0x7b, 0x00, 0x00, 0x68, 0x7b, 0x00, 0x00,
  0x59, 0x7e, 0x00, 0x00, 0x4b, 0x82, 0x00, 0x00, 0x3e, 0x87, 0x00, 0x00,
  0x32, 0x8d, 0x00, 0x00, 0x27, 0x92, 0x00, 0x00, 0x1d, 0x97, 0x00, 0x00,
  0x14, 0x9c, 0x00, 0x00, 0x0e, 0xa0, 0x00, 0x00, 0x07, 0xa4, 0x00, 0x00,
  0x00, 0xa8, 0x00, 0x00, 0x00, 0xab, 0x00, 0x00, 0x00, 0xae, 0x00, 0x00,
  0x00, 0xaf, 0x00, 0x00, 0x00, 0xb0, 0x00, 0x00, 0x00, 0xb1, 0x04, 0x00,
  0x00, 0xb3, 0x0a, 0x00, 0x00, 0xb4, 0x0e, 0x00, 0x00, 0xb5, 0x13, 0x00,
  0x00, 0xb6, 0x1b, 0x00, 0x00, 0xb8, 0x24, 0x00, 0x00, 0xba, 0x31, 0x00,
  0x00, 0xba, 0x40, 0x00, 0x00, 0xba, 0x52, 0x00, 0x00, 0xbb, 0x65, 0x00,
  0x00, 0xbb, 0x7d, 0x00, 0x00, 0xba, 0x97, 0x00, 0x00, 0xba, 0xb1, 0x00,
  0x00, 0xba, 0xd2, 0x00, 0x00, 0xba, 0xf3, 0x00, 0x00, 0xb9, 0xff, 0x00,
  0x00, 0xb9, 0xff, 0x00, 0x6f, 0x83, 0x00, 0x00, 0x5f, 0x86, 0x00, 0x00,
  0x51, 0x8b, 0x00, 0x00, 0x43, 0x90, 0x00, 0x00, 0x36, 0x97, 0x00, 0x00,
  0x2a, 0x9d, 0x00, 0x00, 0x1f, 0xa2, 0x00, 0x00, 0x15, 0xa7, 0x00, 0x00,
  0x0d, 0xac, 0x00, 0x00, 0x05, 0xb0, 0x00, 0x00, 0x00, 0xb4, 0x00, 0x00,
  0x00, 0xb7, 0x00, 0x00, 0x00, 0xbb, 0x00, 0x00, 0x00, 0xbe, 0x00, 0x00,
  0x00, 0xbf, 0x00, 0x00, 0x00, 0xc0, 0x00, 0x00, 0x00, 0xc1, 0x00, 0x00,
  0x00, 0xc3, 0x01, 0x00, 0x00, 0xc4, 0x07, 0x00, 0x00, 0xc5, 0x0d, 0x00,
  0x00, 0xc7, 0x11, 0x00, 0x00, 0xca, 0x19, 0x00, 0x00, 0xcd, 0x24, 0x00,
  0x00, 0xce, 0x33, 0x00, 0x00, 0xcf, 0x44, 0x00, 0x00, 0xd0, 0x58, 0x00,
  0x00, 0xd0, 0x6e, 0x00, 0x00, 0xd1, 0x88, 0x00, 0x00, 0xd0, 0xa4, 0x00,
  0x00, 0xd0, 0xc1, 0x00, 0x00, 0xd1, 0xe6, 0x00, 0x00, 0xd1, 0xf8, 0x00,
  0x00, 0xd1, 0xff, 0x00, 0x67, 0x8f, 0x00, 0x00, 0x57, 0x94, 0x00, 0x00,
  0x49, 0x9a, 0x00, 0x00, 0x3b, 0xa1, 0x00, 0x00, 0x2e, 0xa7, 0x00, 0x00,
  0x21, 0xad, 0x00, 0x00, 0x16, 0xb3, 0x00, 0x00, 0x0e, 0xb8, 0x00, 0x00,
  0x06, 0xbc, 0x00, 0x00, 0x00, 0xc0, 0x00, 0x00, 0x00, 0xc3, 0x00, 0x00,
  0x00, 0xc6, 0x00, 0x00, 0x00, 0xcb, 0x00, 0x00, 0x00, 0xcd, 0x00, 0x00,
  0x00, 0xce, 0x00, 0x00, 0x00, 0xd0, 0x00, 0x00, 0x00, 0xd1, 0x00, 0x00,
  0x00, 0xd4, 0x00, 0x00, 0x00, 0xd6, 0x00, 0x00, 0x00, 0xda, 0x02, 0x00,
  0x00, 0xdc, 0x09, 0x00, 0x00, 0xdf, 0x0f, 0x00, 0x00, 0xe3, 0x17, 0x00,
  0x00, 0xe6, 0x24, 0x00, 0x00, 0xe7, 0x36, 0x00, 0x00, 0xe8, 0x49, 0x00,
  0x00, 0xe9, 0x5f, 0x00, 0x00, 0xea, 0x78, 0x00, 0x00, 0xeb, 0x94, 0x00,
  0x00, 0xeb, 0xaf, 0x00, 0x00, 0xeb, 0xcc, 0x00, 0x00, 0xec, 0xe8, 0x00,
  0x00, 0xec, 0xf6, 0x00, 0x5f, 0x9e, 0x00, 0x00, 0x50, 0xa4, 0x00, 0x00,
  0x42, 0xab, 0x00, 0x00, 0x34, 0xb2, 0x00, 0x00, 0x26, 0xb9, 0x00, 0x00,
  0x19, 0xbe, 0x00, 0x00, 0x0e, 0xc2, 0x00, 0x00, 0x04, 0xc5, 0x00, 0x00,
  0x00, 0xca, 0x00, 0x00, 0x00, 0xcd, 0x00, 0x00, 0x00, 0xd1, 0x00, 0x00,
  0x00, 0xd8, 0x00, 0x00, 0x00, 0xdb, 0x00, 0x00, 0x00, 0xdf, 0x00, 0x00,
  0x00, 0xe0, 0x00, 0x00, 0x00, 0xe2, 0x00, 0x00, 0x00, 0xe4, 0x00, 0x00,
  0x00, 0xe6, 0x00, 0x00, 0x00, 0xe9, 0x00, 0x00, 0x00, 0xeb, 0x00, 0x00,
  0x00, 0xee, 0x00, 0x00, 0x00, 0xf1, 0x05, 0x00, 0x00, 0xf5, 0x0d, 0x00,
  0x00, 0xf9, 0x16, 0x00, 0x00, 0xfc, 0x25, 0x00, 0x00, 0xfd, 0x39, 0x00,
  0x00, 0xfe, 0x4f, 0x00, 0x00, 0xff, 0x67, 0x00, 0x00, 0xff, 0x82, 0x00,
  0x00, 0xff, 0x9d, 0x00, 0x00, 0xff, 0xb5, 0x00, 0x00, 0xff, 0xcb, 0x00,
  0x00, 0xff, 0xe4, 0x00, 0xff, 0x00, 0x11, 0x00, 0xff, 0x00, 0x0f, 0x00,
  0xff, 0x00, 0x0f, 0x00, 0xff, 0x00, 0x11, 0x00, 0xff, 0x00, 0x16, 0x00,
  0xff, 0x00, 0x22, 0x00, 0xff, 0x00, 0x2f, 0x00, 0xff, 0x00, 0x3b, 0x00,
  0xff, 0x00, 0x47, 0x00, 0xff, 0x00, 0x52, 0x00, 0xff, 0x00, 0x5b, 0x00,
  0xff, 0x00, 0x64, 0x00, 0xff, 0x00, 0x6c, 0x00, 0xff, 0x00, 0x73, 0x00,
  0xff, 0x00, 0x7a, 0x00, 0xff, 0x00, 0x80, 0x00, 0xff, 0x00, 0x86, 0x00,
  0xff, 0x00, 0x8c, 0x00, 0xfe, 0x00, 0x93, 0x00, 0xfd, 0x00, 0x99, 0x00,
  0xfb, 0x00, 0xa1, 0x00, 0xfa, 0x00, 0xa9, 0x00, 0xf8, 0x00, 0xb4, 0x00,
  0xf7, 0x00, 0xc2, 0x00, 0xf6, 0x00, 0xda, 0x00, 0xf5, 0x00, 0xf1, 0x00,
  0xf4, 0x00, 0xff, 0x00, 0xf3, 0x00, 0xff, 0x00, 0xf3, 0x00, 0xff, 0x00,
  0xe9, 0x00, 0xff, 0x00, 0xe0, 0x00, 0xff, 0x00, 0xd8, 0x00, 0xff, 0x00,
  0xd3, 0x00, 0xff, 0x00, 0xff, 0x00, 0x0e, 0x00, 0xff, 0x00, 0x0b, 0x00,
  0xff, 0x00, 0x0a, 0x00, 0xff, 0x00, 0x0b, 0x00, 0xff, 0x00, 0x11, 0x00,
  0xff, 0x00, 0x1d, 0x00, 0xff, 0x00, 0x2a, 0x00, 0xff, 0x00, 0x36, 0x00,
  0xff, 0x00, 0x41, 0x00, 0xff, 0x00, 0x4c, 0x00, 0xff, 0x00, 0x56, 0x00,
  0xfe, 0x00, 0x5f, 0x00, 0xfb, 0x00, 0x66, 0x00, 0xf9, 0x00, 0x6d, 0x00,
  0xf7, 0x00, 0x74, 0x00, 0xf5, 0x00, 0x7a, 0x00, 0xf4, 0x00, 0x80, 0x00,
  0xf2, 0x00, 0x86, 0x00, 0xf0, 0x00, 0x8d, 0x00, 0xef, 0x00, 0x94, 0x00,
  0xed, 0x00, 0x9b, 0x00, 0xec, 0x00, 0xa4, 0x00, 0xea, 0x00, 0xae, 0x00,
  0xe9, 0x00, 0xba, 0x00, 0xe7, 0x00, 0xcd, 0x00, 0xe5, 0x00, 0xe9, 0x00,
  0xe4, 0x00, 0xfb, 0x00, 0xe3, 0x00, 0xff, 0x00, 0xe2, 0x00, 0xff, 0x00,
  0xde, 0x00, 0xff, 0x00, 0xd1, 0x00, 0xff, 0x00, 0xcc, 0x00, 0xff, 0x00,
  0xc8, 0x00, 0xff, 0x00, 0xff, 0x00, 0x09, 0x00, 0xff, 0x00, 0x04, 0x00,
  0xff, 0x00, 0x01, 0x00, 0xff, 0x00, 0x04, 0x00, 0xff, 0x00, 0x0e, 0x00,
  0xff, 0x00, 0x18, 0x00, 0xff, 0x00, 0x24, 0x00, 0xfd, 0x00, 0x30, 0x00,
  0xfb, 0x00, 0x3b, 0x00, 0xf7, 0x00, 0x46, 0x00, 0xf3, 0x00, 0x50, 0x00,
  0xef, 0x00, 0x59, 0x00, 0xec, 0x00, 0x60, 0x00, 0xea, 0x00, 0x67, 0x00,
  0xe7, 0x00, 0x6e, 0x00, 0xe6, 0x00, 0x74, 0x00, 0xe4, 0x00, 0x7a, 0x00,
  0xe2, 0x00, 0x80, 0x00, 0xe0, 0x00, 0x87, 0x00, 0xde, 0x00, 0x8e, 0x00,
  0xdc, 0x00, 0x95, 0x00, 0xda, 0x00, 0x9e, 0x00, 0xd6, 0x00, 0xa8, 0x00,
  0xd4, 0x00, 0xb3, 0x00, 0xd1, 0x00, 0xc3, 0x00, 0xcf, 0x00, 0xdf, 0x00,
  0xce, 0x00, 0xf4, 0x00, 0xcc, 0x00, 0xff, 0x00, 0xcb, 0x00, 0xff, 0x00,
  0xcb, 0x00, 0xff, 0x00, 0xc5, 0x00, 0xff, 0x00, 0xbf, 0x00, 0xff, 0x00,
  0xbc, 0x00, 0xff, 0x00, 0xff, 0x00, 0x02, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00, 0xfd, 0x00, 0x0b, 0x00,
  0xf7, 0x00, 0x13, 0x00, 0xf1, 0x00, 0x1e, 0x00, 0xed, 0x00, 0x2a, 0x00,
  0xea, 0x00, 0x35, 0x00, 0xe7, 0x00, 0x40, 0x00, 0xe2, 0x00, 0x4a, 0x00,
  0xdd, 0x00, 0x52, 0x00, 0xd9, 0x00, 0x5a, 0x00, 0xd5, 0x00, 0x61, 0x00,
  0xd2, 0x00, 0x67, 0x00, 0xd0, 0x00, 0x6d, 0x00, 0xce, 0x00, 0x73, 0x00,
  0xcc, 0x00, 0x7a, 0x00, 0xca, 0x00, 0x80, 0x00, 0xc8, 0x00, 0x87, 0x00,
  0xc6, 0x00, 0x8f, 0x00, 0xc4, 0x00, 0x98, 0x00, 0xc2, 0x00, 0xa1, 0x00,
  0xc0, 0x00, 0xad, 0x00, 0xbe, 0x00, 0xbb, 0x00, 0xbc, 0x00, 0xd0, 0x00,
  0xba, 0x00, 0xed, 0x00, 0xb9, 0x00, 0xfe, 0x00, 0xb8, 0x00, 0xff, 0x00,
  0xb8, 0x00, 0xff, 0x00, 0xb7, 0x00, 0xff, 0x00, 0xb3, 0x00, 0xff, 0x00,
  0xb0, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xf9, 0x00, 0x00, 0x00, 0xee, 0x00, 0x05, 0x00,
  0xe5, 0x00, 0x0e, 0x00, 0xde, 0x00, 0x18, 0x00, 0xd8, 0x00, 0x23, 0x00,
  0xd2, 0x00, 0x2e, 0x00, 0xcf, 0x00, 0x39, 0x00, 0xcb, 0x00, 0x43, 0x00,
  0xc7, 0x00, 0x4c, 0x00, 0xc4, 0x00, 0x54, 0x00, 0xc1, 0x00, 0x5b, 0x00,
  0xbf, 0x00, 0x61, 0x00, 0xbc, 0x00, 0x67, 0x00, 0xbb, 0x00, 0x6d, 0x00,
  0xb9, 0x00, 0x73, 0x00, 0xb7, 0x00, 0x7a, 0x00, 0xb5, 0x00, 0x81, 0x00,
  0xb4, 0x00, 0x89, 0x00, 0xb2, 0x00, 0x92, 0x00, 0xb0, 0x00, 0x9b, 0x00,
  0xaf, 0x00, 0xa7, 0x00, 0xac, 0x00, 0xb4, 0x00, 0xab, 0x00, 0xc6, 0x00,
  0xa9, 0x00, 0xe4, 0x00, 0xa7, 0x00, 0xf8, 0x00, 0xa6, 0x00, 0xff, 0x00,
  0xa6, 0x00, 0xff, 0x00, 0xa5, 0x00, 0xff, 0x00, 0xa5, 0x00, 0xff, 0x00,
  0xa4, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xf5, 0x00, 0x00, 0x00, 0xea, 0x00, 0x00, 0x00, 0xde, 0x00, 0x00, 0x00,
  0xd0, 0x00, 0x0a, 0x00, 0xc8, 0x00, 0x12, 0x00, 0xc2, 0x00, 0x1d, 0x00,
  0xbe, 0x00, 0x28, 0x00, 0xbb, 0x00, 0x33, 0x00, 0xb9, 0x00, 0x3d, 0x00,
  0xb5, 0x00, 0x46, 0x00, 0xb2, 0x00, 0x4d, 0x00, 0xb0, 0x00, 0x55, 0x00,
  0xad, 0x00, 0x5b, 0x00, 0xac, 0x00, 0x61, 0x00, 0xaa, 0x00, 0x67, 0x00,
  0xa8, 0x00, 0x6d, 0x00, 0xa7, 0x00, 0x73, 0x00, 0xa5, 0x00, 0x7a, 0x00,
  0xa4, 0x00, 0x82, 0x00, 0xa2, 0x00, 0x8c, 0x00, 0xa0, 0x00, 0x96, 0x00,
  0x9f, 0x00, 0xa1, 0x00, 0x9d, 0x00, 0xae, 0x00, 0x9b, 0x00, 0xbe, 0x00,
  0x99, 0x00, 0xd8, 0x00, 0x97, 0x00, 0xf1, 0x00, 0x96, 0x00, 0xff, 0x00,
  0x96, 0x00, 0xff, 0x00, 0x97, 0x00, 0xff, 0x00, 0x97, 0x00, 0xff, 0x00,
  0x97, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xf5, 0x00, 0x00, 0x00,
  0xe7, 0x01, 0x00, 0x00, 0xd4, 0x00, 0x00, 0x00, 0xc9, 0x00, 0x00, 0x00,
  0xc0, 0x00, 0x04, 0x00, 0xb8, 0x00, 0x0e, 0x00, 0xb3, 0x00, 0x16, 0x00,
  0xaf, 0x00, 0x21, 0x00, 0xab, 0x00, 0x2c, 0x00, 0xa8, 0x00, 0x36, 0x00,
  0xa6, 0x00, 0x3f, 0x00, 0xa3, 0x00, 0x47, 0x00, 0xa1, 0x00, 0x4f, 0x00,
  0x9f, 0x00, 0x55, 0x00, 0x9d, 0x00, 0x5b, 0x00, 0x9b, 0x00, 0x61, 0x00,
  0x9a, 0x00, 0x67, 0x00, 0x98, 0x00, 0x6e, 0x00, 0x97, 0x00, 0x75, 0x00,
  0x95, 0x00, 0x7d, 0x00, 0x94, 0x00, 0x86, 0x00, 0x92, 0x00, 0x91, 0x00,
  0x90, 0x00, 0x9c, 0x00, 0x8e, 0x00, 0xa9, 0x00, 0x8c, 0x00, 0xb8, 0x00,
  0x8b, 0x00, 0xcd, 0x00, 0x89, 0x00, 0xeb, 0x00, 0x88, 0x00, 0xfd, 0x00,
  0x88, 0x00, 0xff, 0x00, 0x88, 0x00, 0xff, 0x00, 0x88, 0x00, 0xff, 0x00,
  0x88, 0x00, 0xff, 0x00, 0xf9, 0x06, 0x00, 0x00, 0xe9, 0x0c, 0x00, 0x00,
  0xd4, 0x0e, 0x00, 0x00, 0xc3, 0x0c, 0x00, 0x00, 0xb7, 0x09, 0x00, 0x00,
  0xb0, 0x02, 0x00, 0x00, 0xab, 0x00, 0x09, 0x00, 0xa6, 0x00, 0x10, 0x00,
  0xa2, 0x00, 0x1a, 0x00, 0x9e, 0x00, 0x25, 0x00, 0x9b, 0x00, 0x30, 0x00,
  0x98, 0x00, 0x39, 0x00, 0x96, 0x00, 0x41, 0x00, 0x94, 0x00, 0x49, 0x00,
  0x92, 0x00, 0x50, 0x00, 0x90, 0x00, 0x56, 0x00, 0x8e, 0x00, 0x5c, 0x00,
  0x8d, 0x00, 0x62, 0x00, 0x8b, 0x00, 0x69, 0x00, 0x8a, 0x00, 0x70, 0x00,
  0x88, 0x00, 0x78, 0x00, 0x87, 0x00, 0x81, 0x00, 0x85, 0x00, 0x8c, 0x00,
  0x84, 0x00, 0x98, 0x00, 0x82, 0x00, 0xa5, 0x00, 0x80, 0x00, 0xb4, 0x00,
  0x7e, 0x00, 0xc8, 0x00, 0x7d, 0x01, 0xe7, 0x00, 0x7c, 0x02, 0xf9, 0x00,
  0x7b, 0x03, 0xff, 0x00, 0x7b, 0x04, 0xff, 0x00, 0x7b, 0x04, 0xff, 0x00,
  0x7b, 0x04, 0xff, 0x00, 0xf1, 0x0e, 0x00, 0x00, 0xde, 0x15, 0x00, 0x00,
  0xc5, 0x15, 0x00, 0x00, 0xb4, 0x14, 0x00, 0x00, 0xa9, 0x11, 0x00, 0x00,
  0xa1, 0x0e, 0x00, 0x00, 0x9e, 0x0a, 0x00, 0x00, 0x9b, 0x03, 0x0c, 0x00,
  0x97, 0x00, 0x13, 0x00, 0x93, 0x00, 0x1e, 0x00, 0x90, 0x01, 0x29, 0x00,
  0x8d, 0x02, 0x33, 0x00, 0x8a, 0x03, 0x3c, 0x00, 0x88, 0x04, 0x43, 0x00,
  0x86, 0x05, 0x4b, 0x00, 0x85, 0x06, 0x51, 0x00, 0x83, 0x06, 0x57, 0x00,
  0x82, 0x07, 0x5e, 0x00, 0x80, 0x07, 0x64, 0x00, 0x7f, 0x08, 0x6c, 0x00,
  0x7d, 0x08, 0x74, 0x00, 0x7c, 0x08, 0x7e, 0x00, 0x7a, 0x09, 0x89, 0x00,
  0x78, 0x09, 0x96, 0x00, 0x77, 0x0a, 0xa3, 0x00, 0x75, 0x0a, 0xb3, 0x00,
  0x73, 0x0b, 0xc7, 0x00, 0x72, 0x0c, 0xe6, 0x00, 0x70, 0x0d, 0xfb, 0x00,
  0x70, 0x0d, 0xff, 0x00, 0x6f, 0x0d, 0xff, 0x00, 0x6f, 0x0d, 0xff, 0x00,
  0x6f, 0x0d, 0xff, 0x00, 0xe8, 0x16, 0x00, 0x00, 0xd0, 0x1e, 0x00, 0x00,
  0xb9, 0x1d, 0x00, 0x00, 0xa9, 0x1c, 0x00, 0x00, 0x9d, 0x1a, 0x00, 0x00,
  0x95, 0x16, 0x00, 0x00, 0x90, 0x13, 0x00, 0x00, 0x8f, 0x0e, 0x03, 0x00,
  0x8e, 0x0a, 0x0e, 0x00, 0x89, 0x0b, 0x17, 0x00, 0x86, 0x0c, 0x23, 0x00,
  0x83, 0x0d, 0x2d, 0x00, 0x80, 0x0d, 0x36, 0x00, 0x7e, 0x0e, 0x3e, 0x00,
  0x7c, 0x0e, 0x46, 0x00, 0x7b, 0x0e, 0x4d, 0x00, 0x79, 0x0f, 0x53, 0x00,
  0x78, 0x10, 0x5a, 0x00, 0x76, 0x10, 0x61, 0x00, 0x75, 0x10, 0x68, 0x00,
  0x73, 0x10, 0x71, 0x00, 0x71, 0x11, 0x7b, 0x00, 0x70, 0x11, 0x87, 0x00,
  0x6e, 0x11, 0x94, 0x00, 0x6c, 0x11, 0xa2, 0x00, 0x6b, 0x12, 0xb2, 0x00,
  0x69, 0x12, 0xc7, 0x00, 0x68, 0x13, 0xe7, 0x00, 0x66, 0x13, 0xfd, 0x00,
  0x65, 0x14, 0xff, 0x00, 0x65, 0x14, 0xff, 0x00, 0x65, 0x13, 0xff, 0x00,
  0x65, 0x13, 0xff, 0x00, 0xdf, 0x1e, 0x00, 0x00, 0xc6, 0x24, 0x00, 0x00,
  0xb0, 0x24, 0x00, 0x00, 0xa0, 0x23, 0x00, 0x00, 0x94, 0x21, 0x00, 0x00,
  0x8b, 0x1f, 0x00, 0x00, 0x86, 0x1b, 0x00, 0x00, 0x83, 0x17, 0x00, 0x00,
  0x82, 0x12, 0x08, 0x00, 0x7f, 0x11, 0x12, 0x00, 0x7c, 0x12, 0x1d, 0x00,
  0x79, 0x14, 0x28, 0x00, 0x76, 0x14, 0x31, 0x00, 0x74, 0x15, 0x3a, 0x00,
  0x72, 0x16, 0x41, 0x00, 0x71, 0x16, 0x48, 0x00, 0x6f, 0x17, 0x4f, 0x00,
  0x6e, 0x17, 0x56, 0x00, 0x6c, 0x17, 0x5d, 0x00, 0x6b, 0x18, 0x64, 0x00,
  0x69, 0x18, 0x6d, 0x00, 0x68, 0x19, 0x77, 0x00, 0x66, 0x19, 0x83, 0x00,
  0x64, 0x19, 0x90, 0x00, 0x63, 0x1a, 0x9f, 0x00, 0x61, 0x1a, 0xaf, 0x00,
  0x60, 0x1a, 0xc4, 0x00, 0x5e, 0x1b, 0xe4, 0x00, 0x5d, 0x1c, 0xfb, 0x00,
  0x5c, 0x1c, 0xff, 0x00, 0x5c, 0x1b, 0xff, 0x00, 0x5c, 0x1b, 0xff, 0x00,
  0x5c, 0x1b, 0xff, 0x00, 0xd5, 0x25, 0x00, 0x00, 0xbd, 0x2a, 0x00, 0x00,
  0xa8, 0x29, 0x00, 0x00, 0x98, 0x29, 0x00, 0x00, 0x8c, 0x28, 0x00, 0x00,
  0x83, 0x25, 0x00, 0x00, 0x7d, 0x22, 0x00, 0x00, 0x79, 0x1f, 0x00, 0x00,
  0x78, 0x1b, 0x03, 0x00, 0x76, 0x19, 0x0f, 0x00, 0x72, 0x1a, 0x18, 0x00,
  0x6f, 0x1c, 0x23, 0x00, 0x6d, 0x1d, 0x2d, 0x00, 0x6b, 0x1d, 0x35, 0x00,
  0x69, 0x1e, 0x3d, 0x00, 0x68, 0x1e, 0x44, 0x00, 0x66, 0x1f, 0x4b, 0x00,
  0x65, 0x1f, 0x52, 0x00, 0x63, 0x20, 0x59, 0x00, 0x62, 0x20, 0x61, 0x00,
  0x61, 0x20, 0x69, 0x00, 0x5f, 0x21, 0x73, 0x00, 0x5d, 0x21, 0x7f, 0x00,
  0x5c, 0x21, 0x8d, 0x00, 0x5a, 0x22, 0x9c, 0x00, 0x59, 0x22, 0xac, 0x00,
  0x57, 0x22, 0xc0, 0x00, 0x56, 0x23, 0xe1, 0x00, 0x55, 0x23, 0xf9, 0x00,
  0x54, 0x23, 0xff, 0x00, 0x54, 0x22, 0xff, 0x00, 0x54, 0x22, 0xff, 0x00,
  0x54, 0x22, 0xff, 0x00, 0xcd, 0x2b, 0x00, 0x00, 0xb6, 0x2e, 0x00, 0x00,
  0xa2, 0x2e, 0x00, 0x00, 0x92, 0x2e, 0x00, 0x00, 0x85, 0x2d, 0x00, 0x00,
  0x7c, 0x2b, 0x00, 0x00, 0x76, 0x28, 0x00, 0x00, 0x72, 0x26, 0x00, 0x00,
  0x6f, 0x23, 0x00, 0x00, 0x6d, 0x21, 0x0c, 0x00, 0x6a, 0x22, 0x15, 0x00,
  0x67, 0x23, 0x1f, 0x00, 0x65, 0x24, 0x29, 0x00, 0x63, 0x24, 0x31, 0x00,
  0x62, 0x25, 0x39, 0x00, 0x60, 0x26, 0x41, 0x00, 0x5f, 0x26, 0x48, 0x00,
  0x5d, 0x26, 0x4f, 0x00, 0x5c, 0x27, 0x56, 0x00, 0x5b, 0x27, 0x5d, 0x00,
  0x59, 0x27, 0x66, 0x00, 0x58, 0x28, 0x70, 0x00, 0x56, 0x28, 0x7c, 0x00,
  0x54, 0x28, 0x8a, 0x00, 0x53, 0x29, 0x99, 0x00, 0x51, 0x29, 0xaa, 0x00,
  0x50, 0x29, 0xbe, 0x00, 0x4f, 0x29, 0xde, 0x00, 0x4e, 0x29, 0xf7, 0x00,
  0x4d, 0x29, 0xff, 0x00, 0x4d, 0x29, 0xff, 0x00, 0x4d, 0x28, 0xff, 0x00,
  0x4e, 0x28, 0xff, 0x00, 0xc8, 0x30, 0x00, 0x00, 0xb0, 0x32, 0x00, 0x00,
  0x9c, 0x32, 0x00, 0x00, 0x8c, 0x32, 0x00, 0x00, 0x80, 0x31, 0x00, 0x00,
  0x76, 0x30, 0x00, 0x00, 0x70, 0x2d, 0x00, 0x00, 0x6b, 0x2b, 0x00, 0x00,
  0x68, 0x29, 0x00, 0x00, 0x66, 0x28, 0x09, 0x00, 0x63, 0x28, 0x11, 0x00,
  0x60, 0x29, 0x1c, 0x00, 0x5e, 0x2a, 0x25, 0x00, 0x5c, 0x2b, 0x2e, 0x00,
  0x5b, 0x2b, 0x36, 0x00, 0x59, 0x2c, 0x3d, 0x00, 0x58, 0x2c, 0x44, 0x00,
  0x57, 0x2d, 0x4c, 0x00, 0x55, 0x2d, 0x53, 0x00, 0x54, 0x2d, 0x5b, 0x00,
  0x53, 0x2d, 0x63, 0x00, 0x51, 0x2e, 0x6e, 0x00, 0x50, 0x2e, 0x7a, 0x00,
  0x4e, 0x2e, 0x88, 0x00, 0x4c, 0x2f, 0x97, 0x00, 0x4b, 0x2f, 0xa8, 0x00,
  0x49, 0x2f, 0xbb, 0x00, 0x48, 0x2f, 0xdb, 0x00, 0x48, 0x2f, 0xf6, 0x00,
  0x47, 0x2f, 0xff, 0x00, 0x47, 0x2e, 0xff, 0x00, 0x47, 0x2d, 0xff, 0x00,
  0x48, 0x2d, 0xff, 0x00, 0xc4, 0x34, 0x00, 0x00, 0xab, 0x35, 0x00, 0x00,
  0x97, 0x35, 0x00, 0x00, 0x87, 0x35, 0x00, 0x00, 0x7b, 0x35, 0x00, 0x00,
  0x72, 0x34, 0x00, 0x00, 0x6b, 0x32, 0x00, 0x00, 0x66, 0x2f, 0x00, 0x00,
  0x62, 0x2e, 0x00, 0x00, 0x5f, 0x2d, 0x05, 0x00, 0x5c, 0x2e, 0x10, 0x00,
  0x5a, 0x2f, 0x18, 0x00, 0x58, 0x30, 0x22, 0x00, 0x56, 0x30, 0x2b, 0x00,
  0x55, 0x31, 0x33, 0x00, 0x53, 0x31, 0x3a, 0x00, 0x52, 0x32, 0x42, 0x00,
  0x51, 0x32, 0x49, 0x00, 0x50, 0x32, 0x50, 0x00, 0x4e, 0x33, 0x58, 0x00,
  0x4d, 0x33, 0x61, 0x00, 0x4b, 0x33, 0x6b, 0x00, 0x4a, 0x33, 0x77, 0x00,
  0x48, 0x34, 0x85, 0x00, 0x47, 0x34, 0x95, 0x00, 0x45, 0x34, 0xa6, 0x00,
  0x43, 0x34, 0xb9, 0x00, 0x42, 0x34, 0xd6, 0x00, 0x42, 0x34, 0xf4, 0x00,
  0x42, 0x34, 0xff, 0x00, 0x42, 0x33, 0xff, 0x00, 0x42, 0x32, 0xff, 0x00,
  0x42, 0x32, 0xff, 0x00, 0xc0, 0x38, 0x00, 0x00, 0xa7, 0x38, 0x00, 0x00,
  0x93, 0x38, 0x00, 0x00, 0x83, 0x38, 0x00, 0x00, 0x77, 0x38, 0x00, 0x00,
  0x6d, 0x37, 0x00, 0x00, 0x66, 0x36, 0x00, 0x00, 0x61, 0x33, 0x00, 0x00,
  0x5d, 0x32, 0x00, 0x00, 0x59, 0x32, 0x02, 0x00, 0x57, 0x33, 0x0d, 0x00,
  0x54, 0x34, 0x15, 0x00, 0x52, 0x35, 0x1f, 0x00, 0x51, 0x35, 0x28, 0x00,
  0x4f, 0x36, 0x30, 0x00, 0x4e, 0x36, 0x38, 0x00, 0x4c, 0x37, 0x3f, 0x00,
  0x4b, 0x37, 0x46, 0x00, 0x4a, 0x37, 0x4e, 0x00, 0x49, 0x38, 0x56, 0x00,
  0x47, 0x38, 0x5f, 0x00, 0x46, 0x38, 0x69, 0x00, 0x44, 0x38, 0x75, 0x00,
  0x43, 0x38, 0x83, 0x00, 0x41, 0x39, 0x93, 0x00, 0x40, 0x39, 0xa4, 0x00,
  0x3e, 0x39, 0xb8, 0x00, 0x3d, 0x39, 0xd3, 0x00, 0x3c, 0x39, 0xf3, 0x00,
  0x3c, 0x38, 0xff, 0x00, 0x3d, 0x37, 0xff, 0x00, 0x3d, 0x37, 0xff, 0x00,
  0x3d, 0x36, 0xff, 0x00, 0xbb, 0x3b, 0x00, 0x00, 0xa2, 0x3b, 0x00, 0x00,
  0x8f, 0x3b, 0x00, 0x00, 0x7f, 0x3b, 0x00, 0x00, 0x73, 0x3b, 0x00, 0x00,
  0x6a, 0x3a, 0x00, 0x00, 0x62, 0x39, 0x00, 0x00, 0x5d, 0x37, 0x00, 0x00,
  0x58, 0x36, 0x00, 0x00, 0x54, 0x37, 0x00, 0x00, 0x51, 0x38, 0x0b, 0x00,
  0x4f, 0x39, 0x13, 0x00, 0x4d, 0x39, 0x1c, 0x00, 0x4b, 0x3a, 0x25, 0x00,
  0x4a, 0x3a, 0x2d, 0x00, 0x48, 0x3b, 0x35, 0x00, 0x47, 0x3b, 0x3c, 0x00,
  0x46, 0x3c, 0x44, 0x00, 0x45, 0x3c, 0x4b, 0x00, 0x44, 0x3c, 0x53, 0x00,
  0x42, 0x3c, 0x5c, 0x00, 0x41, 0x3d, 0x67, 0x00, 0x3f, 0x3d, 0x73, 0x00,
  0x3e, 0x3d, 0x81, 0x00, 0x3c, 0x3d, 0x91, 0x00, 0x3a, 0x3d, 0xa3, 0x00,
  0x39, 0x3d, 0xb6, 0x00, 0x38, 0x3d, 0xd1, 0x00, 0x37, 0x3d, 0xf2, 0x00,
  0x37, 0x3c, 0xff, 0x00, 0x38, 0x3b, 0xff, 0x00, 0x38, 0x3b, 0xff, 0x00,
  0x38, 0x3a, 0xff, 0x00, 0xb6, 0x3d, 0x00, 0x00, 0x9e, 0x3e, 0x00, 0x00,
  0x8b, 0x3e, 0x00, 0x00, 0x7c, 0x3e, 0x00, 0x00, 0x6f, 0x3e, 0x00, 0x00,
  0x66, 0x3d, 0x00, 0x00, 0x5e, 0x3d, 0x00, 0x00, 0x58, 0x3b, 0x00, 0x00,
  0x53, 0x3a, 0x00, 0x00, 0x4f, 0x3b, 0x00, 0x00, 0x4c, 0x3c, 0x08, 0x00,
  0x49, 0x3d, 0x11, 0x00, 0x47, 0x3e, 0x19, 0x00, 0x46, 0x3f, 0x22, 0x00,
  0x44, 0x3f, 0x2a, 0x00, 0x43, 0x3f, 0x32, 0x00, 0x42, 0x40, 0x3a, 0x00,
  0x41, 0x40, 0x41, 0x00, 0x40, 0x40, 0x49, 0x00, 0x3e, 0x41, 0x51, 0x00,
  0x3d, 0x41, 0x5a, 0x00, 0x3c, 0x41, 0x64, 0x00, 0x3a, 0x41, 0x70, 0x00,
  0x38, 0x41, 0x7f, 0x00, 0x37, 0x41, 0x8f, 0x00, 0x35, 0x42, 0xa1, 0x00,
  0x34, 0x42, 0xb4, 0x00, 0x32, 0x42, 0xce, 0x00, 0x32, 0x41, 0xf0, 0x00,
  0x32, 0x40, 0xff, 0x00, 0x33, 0x40, 0xff, 0x00, 0x33, 0x3f, 0xff, 0x00,
  0x34, 0x3e, 0xff, 0x00, 0xb1, 0x40, 0x00, 0x00, 0x9a, 0x40, 0x00, 0x00,
  0x87, 0x40, 0x00, 0x00, 0x78, 0x41, 0x00, 0x00, 0x6c, 0x41, 0x00, 0x00,
  0x62, 0x40, 0x00, 0x00, 0x5b, 0x40, 0x00, 0x00, 0x54, 0x3f, 0x00, 0x00,
  0x4e, 0x3f, 0x00, 0x00, 0x4a, 0x40, 0x00, 0x00, 0x46, 0x41, 0x05, 0x00,
  0x44, 0x42, 0x0e, 0x00, 0x42, 0x43, 0x16, 0x00, 0x40, 0x43, 0x1f, 0x00,
  0x3f, 0x44, 0x27, 0x00, 0x3e, 0x44, 0x2f, 0x00, 0x3c, 0x44, 0x37, 0x00,
  0x3b, 0x45, 0x3e, 0x00, 0x3a, 0x45, 0x46, 0x00, 0x39, 0x45, 0x4e, 0x00,
  0x38, 0x46, 0x58, 0x00, 0x36, 0x46, 0x62, 0x00, 0x35, 0x46, 0x6e, 0x00,
  0x33, 0x46, 0x7c, 0x00, 0x31, 0x46, 0x8d, 0x00, 0x30, 0x46, 0x9f, 0x00,
  0x2e, 0x46, 0xb3, 0x00, 0x2d, 0x46, 0xcc, 0x00, 0x2d, 0x46, 0xef, 0x00,
  0x2d, 0x45, 0xff, 0x00, 0x2e, 0x44, 0xff, 0x00, 0x2e, 0x43, 0xff, 0x00,
  0x2e, 0x43, 0xff, 0x00, 0xac, 0x43, 0x00, 0x00, 0x96, 0x43, 0x00, 0x00,
  0x83, 0x43, 0x00, 0x00, 0x74, 0x43, 0x00, 0x00, 0x68, 0x43, 0x00, 0x00,
  0x5f, 0x43, 0x00, 0x00, 0x57, 0x43, 0x00, 0x00, 0x50, 0x43, 0x00, 0x00,
  0x48, 0x43, 0x00, 0x00, 0x44, 0x45, 0x00, 0x00, 0x41, 0x46, 0x01, 0x00,
  0x3e, 0x47, 0x0c, 0x00, 0x3c, 0x48, 0x13, 0x00, 0x3a, 0x48, 0x1c, 0x00,
  0x39, 0x49, 0x24, 0x00, 0x38, 0x49, 0x2c, 0x00, 0x36, 0x49, 0x34, 0x00,
  0x35, 0x4a, 0x3b, 0x00, 0x34, 0x4a, 0x43, 0x00, 0x33, 0x4a, 0x4c, 0x00,
  0x32, 0x4a, 0x55, 0x00, 0x30, 0x4b, 0x5f, 0x00, 0x2f, 0x4b, 0x6b, 0x00,
  0x2d, 0x4b, 0x7a, 0x00, 0x2c, 0x4b, 0x8b, 0x00, 0x2a, 0x4b, 0x9d, 0x00,
  0x28, 0x4b, 0xb1, 0x00, 0x27, 0x4b, 0xca, 0x00, 0x27, 0x4b, 0xed, 0x00,
  0x27, 0x4a, 0xff, 0x00, 0x28, 0x49, 0xff, 0x00, 0x28, 0x48, 0xff, 0x00,
  0x29, 0x47, 0xff, 0x00, 0xa7, 0x46, 0x00, 0x00, 0x91, 0x46, 0x00, 0x00,
  0x7f, 0x46, 0x00, 0x00, 0x70, 0x46, 0x00, 0x00, 0x65, 0x46, 0x00, 0x00,
  0x5b, 0x46, 0x00, 0x00, 0x54, 0x46, 0x00, 0x00, 0x4c, 0x47, 0x00, 0x00,
  0x44, 0x48, 0x00, 0x00, 0x3f, 0x4a, 0x00, 0x00, 0x3b, 0x4b, 0x00, 0x00,
  0x37, 0x4c, 0x09, 0x00, 0x35, 0x4d, 0x10, 0x00, 0x33, 0x4e, 0x18, 0x00,
  0x32, 0x4e, 0x20, 0x00, 0x31, 0x4f, 0x28, 0x00, 0x30, 0x4f, 0x30, 0x00,
  0x2f, 0x4f, 0x38, 0x00, 0x2e, 0x4f, 0x40, 0x00, 0x2c, 0x50, 0x48, 0x00,
  0x2b, 0x50, 0x52, 0x00, 0x2a, 0x50, 0x5c, 0x00, 0x28, 0x50, 0x68, 0x00,
  0x27, 0x50, 0x77, 0x00, 0x25, 0x50, 0x88, 0x00, 0x24, 0x50, 0x9b, 0x00,
  0x22, 0x50, 0xaf, 0x00, 0x21, 0x50, 0xc8, 0x00, 0x20, 0x50, 0xeb, 0x00,
  0x21, 0x4f, 0xff, 0x00, 0x22, 0x4e, 0xff, 0x00, 0x22, 0x4d, 0xff, 0x00,
  0x23, 0x4d, 0xff, 0x00, 0xa1, 0x49, 0x00, 0x00, 0x8c, 0x49, 0x00, 0x00,
  0x7a, 0x49, 0x00, 0x00, 0x6c, 0x4a, 0x00, 0x00, 0x61, 0x4a, 0x00, 0x00,
  0x58, 0x4a, 0x00, 0x00, 0x50, 0x4a, 0x00, 0x00, 0x49, 0x4b, 0x00, 0x00,
  0x40, 0x4c, 0x00, 0x00, 0x3b, 0x4e, 0x00, 0x00, 0x35, 0x50, 0x00, 0x00,
  0x31, 0x52, 0x04, 0x00, 0x2d, 0x53, 0x0d, 0x00, 0x2c, 0x54, 0x14, 0x00,
  0x2a, 0x54, 0x1c, 0x00, 0x29, 0x55, 0x24, 0x00, 0x28, 0x55, 0x2c, 0x00,
  0x27, 0x55, 0x33, 0x00, 0x26, 0x55, 0x3c, 0x00, 0x25, 0x56, 0x45, 0x00,
  0x24, 0x56, 0x4e, 0x00, 0x22, 0x56, 0x59, 0x00, 0x21, 0x56, 0x65, 0x00,
  0x1f, 0x56, 0x74, 0x00, 0x1e, 0x56, 0x85, 0x00, 0x1c, 0x56, 0x98, 0x00,
  0x1b, 0x56, 0xac, 0x00, 0x19, 0x56, 0xc5, 0x00, 0x19, 0x56, 0xe9, 0x00,
  0x1a, 0x55, 0xff, 0x00, 0x1b, 0x54, 0xff, 0x00, 0x1b, 0x53, 0xff, 0x00,
  0x1c, 0x52, 0xff, 0x00, 0x9b, 0x4d, 0x00, 0x00, 0x86, 0x4d, 0x00, 0x00,
  0x75, 0x4d, 0x00, 0x00, 0x68, 0x4d, 0x00, 0x00, 0x5d, 0x4d, 0x00, 0x00,
  0x54, 0x4d, 0x00, 0x00, 0x4d, 0x4e, 0x00, 0x00, 0x45, 0x4f, 0x00, 0x00,
  0x3c, 0x51, 0x00, 0x00, 0x36, 0x53, 0x00, 0x00, 0x31, 0x55, 0x00, 0x00,
  0x2b, 0x58, 0x00, 0x00, 0x26, 0x5a, 0x09, 0x00, 0x23, 0x5b, 0x10, 0x00,
  0x22, 0x5b, 0x17, 0x00, 0x21, 0x5c, 0x1f, 0x00, 0x20, 0x5c, 0x27, 0x00,
  0x1f, 0x5c, 0x2e, 0x00, 0x1d, 0x5c, 0x37, 0x00, 0x1c, 0x5d, 0x40, 0x00,
  0x1b, 0x5d, 0x4a, 0x00, 0x1a, 0x5d, 0x55, 0x00, 0x18, 0x5d, 0x61, 0x00,
  0x17, 0x5d, 0x70, 0x00, 0x15, 0x5d, 0x81, 0x00, 0x14, 0x5d, 0x95, 0x00,
  0x13, 0x5d, 0xaa, 0x00, 0x11, 0x5d, 0xc2, 0x00, 0x11, 0x5d, 0xe7, 0x00,
  0x12, 0x5b, 0xfe, 0x00, 0x13, 0x5a, 0xff, 0x00, 0x13, 0x5a, 0xff, 0x00,
  0x14, 0x59, 0xff, 0x00, 0x94, 0x51, 0x00, 0x00, 0x80, 0x51, 0x00, 0x00,
  0x70, 0x51, 0x00, 0x00, 0x64, 0x51, 0x00, 0x00, 0x59, 0x51, 0x00, 0x00,
  0x51, 0x51, 0x00, 0x00, 0x49, 0x52, 0x00, 0x00, 0x41, 0x53, 0x00, 0x00,
  0x38, 0x56, 0x00, 0x00, 0x32, 0x59, 0x00, 0x00, 0x2b, 0x5b, 0x00, 0x00,
  0x25, 0x5e, 0x00, 0x00, 0x1f, 0x61, 0x03, 0x00, 0x1a, 0x63, 0x0c, 0x00,
  0x18, 0x64, 0x11, 0x00, 0x17, 0x64, 0x19, 0x00, 0x16, 0x64, 0x21, 0x00,
  0x15, 0x64, 0x29, 0x00, 0x14, 0x65, 0x31, 0x00, 0x13, 0x65, 0x3a, 0x00,
  0x12, 0x65, 0x44, 0x00, 0x11, 0x65, 0x50, 0x00, 0x10, 0x65, 0x5d, 0x00,
  0x0f, 0x65, 0x6b, 0x00, 0x0e, 0x65, 0x7d, 0x00, 0x0d, 0x65, 0x91, 0x00,
  0x0c, 0x65, 0xa5, 0x00, 0x0a, 0x64, 0xbc, 0x00, 0x0a, 0x64, 0xe0, 0x00,
  0x0b, 0x63, 0xf9, 0x00, 0x0c, 0x62, 0xff, 0x00, 0x0d, 0x61, 0xff, 0x00,
  0x0d, 0x61, 0xff, 0x00, 0x8d, 0x55, 0x00, 0x00, 0x7a, 0x55, 0x00, 0x00,
  0x6b, 0x55, 0x00, 0x00, 0x5f, 0x55, 0x00, 0x00, 0x56, 0x55, 0x00, 0x00,
  0x4e, 0x55, 0x00, 0x00, 0x44, 0x57, 0x00, 0x00, 0x3c, 0x59, 0x00, 0x00,
  0x34, 0x5c, 0x00, 0x00, 0x2c, 0x5f, 0x00, 0x00, 0x26, 0x62, 0x00, 0x00,
  0x1f, 0x65, 0x00, 0x00, 0x19, 0x68, 0x00, 0x00, 0x13, 0x6b, 0x05, 0x00,
  0x10, 0x6d, 0x0d, 0x00, 0x0e, 0x6e, 0x12, 0x00, 0x0d, 0x6e, 0x1a, 0x00,
  0x0c, 0x6e, 0x22, 0x00, 0x0c, 0x6e, 0x2b, 0x00, 0x0b, 0x6e, 0x34, 0x00,
  0x0a, 0x6e, 0x3e, 0x00, 0x08, 0x6e, 0x4a, 0x00, 0x07, 0x6e, 0x57, 0x00,
  0x06, 0x6e, 0x65, 0x00, 0x04, 0x6e, 0x76, 0x00, 0x02, 0x6e, 0x8a, 0x00,
  0x00, 0x6d, 0x9f, 0x00, 0x00, 0x6d, 0xb6, 0x00, 0x00, 0x6c, 0xd6, 0x00,
  0x00, 0x6c, 0xf3, 0x00, 0x01, 0x6b, 0xff, 0x00, 0x02, 0x6a, 0xff, 0x00,
  0x03, 0x6a, 0xff, 0x00, 0x85, 0x5a, 0x00, 0x00, 0x74, 0x5a, 0x00, 0x00,
  0x66, 0x5a, 0x00, 0x00, 0x5c, 0x59, 0x00, 0x00, 0x53, 0x59, 0x00, 0x00,
  0x48, 0x5a, 0x00, 0x00, 0x3f, 0x5d, 0x00, 0x00, 0x36, 0x60, 0x00, 0x00,
  0x2e, 0x63, 0x00, 0x00, 0x26, 0x67, 0x00, 0x00, 0x1f, 0x6a, 0x00, 0x00,
  0x19, 0x6d, 0x00, 0x00, 0x13, 0x71, 0x00, 0x00, 0x0e, 0x74, 0x03, 0x00,
  0x0a, 0x77, 0x0a, 0x00, 0x05, 0x77, 0x10, 0x00, 0x01, 0x77, 0x15, 0x00,
  0x00, 0x77, 0x1c, 0x00, 0x00, 0x77, 0x24, 0x00, 0x00, 0x78, 0x2d, 0x00,
  0x00, 0x78, 0x37, 0x00, 0x00, 0x78, 0x43, 0x00, 0x00, 0x78, 0x50, 0x00,
  0x00, 0x78, 0x5e, 0x00, 0x00, 0x78, 0x6f, 0x00, 0x00, 0x78, 0x84, 0x00,
  0x00, 0x78, 0x99, 0x00, 0x00, 0x77, 0xb0, 0x00, 0x00, 0x76, 0xcd, 0x00,
  0x00, 0x75, 0xf0, 0x00, 0x00, 0x75, 0xff, 0x00, 0x00, 0x74, 0xff, 0x00,
  0x00, 0x74, 0xff, 0x00, 0x7e, 0x5f, 0x00, 0x00, 0x6e, 0x5f, 0x00, 0x00,
  0x62, 0x5e, 0x00, 0x00, 0x59, 0x5e, 0x00, 0x00, 0x4d, 0x5f, 0x00, 0x00,
  0x42, 0x62, 0x00, 0x00, 0x39, 0x65, 0x00, 0x00, 0x30, 0x68, 0x00, 0x00,
  0x27, 0x6c, 0x00, 0x00, 0x1f, 0x70, 0x00, 0x00, 0x18, 0x74, 0x00, 0x00,
  0x12, 0x77, 0x00, 0x00, 0x0d, 0x7b, 0x00, 0x00, 0x08, 0x7e, 0x00, 0x00,
  0x02, 0x80, 0x08, 0x00, 0x00, 0x81, 0x0d, 0x00, 0x00, 0x81, 0x11, 0x00,
  0x00, 0x82, 0x17, 0x00, 0x00, 0x83, 0x1e, 0x00, 0x00, 0x83, 0x26, 0x00,
  0x00, 0x84, 0x30, 0x00, 0x00, 0x84, 0x3b, 0x00, 0x00, 0x84, 0x48, 0x00,
  0x00, 0x84, 0x57, 0x00, 0x00, 0x84, 0x68, 0x00, 0x00, 0x84, 0x7c, 0x00,
  0x00, 0x84, 0x93, 0x00, 0x00, 0x83, 0xaa, 0x00, 0x00, 0x82, 0xc5, 0x00,
  0x00, 0x81, 0xeb, 0x00, 0x00, 0x81, 0xfe, 0x00, 0x00, 0x80, 0xff, 0x00,
  0x00, 0x80, 0xff, 0x00, 0x77, 0x65, 0x00, 0x00, 0x69, 0x64, 0x00, 0x00,
  0x5f, 0x63, 0x00, 0x00, 0x52, 0x64, 0x00, 0x00, 0x47, 0x67, 0x00, 0x00,
  0x3c, 0x6b, 0x00, 0x00, 0x31, 0x6f, 0x00, 0x00, 0x28, 0x73, 0x00, 0x00,
  0x20, 0x77, 0x00, 0x00, 0x18, 0x7c, 0x00, 0x00, 0x11, 0x7f, 0x00, 0x00,
  0x0c, 0x83, 0x00, 0x00, 0x06, 0x87, 0x00, 0x00, 0x00, 0x8a, 0x00, 0x00,
  0x00, 0x8c, 0x03, 0x00, 0x00, 0x8c, 0x09, 0x00, 0x00, 0x8d, 0x0e, 0x00,
  0x00, 0x8e, 0x11, 0x00, 0x00, 0x8f, 0x17, 0x00, 0x00, 0x90, 0x1e, 0x00,
  0x00, 0x91, 0x27, 0x00, 0x00, 0x92, 0x32, 0x00, 0x00, 0x92, 0x3f, 0x00,
  0x00, 0x92, 0x4e, 0x00, 0x00, 0x92, 0x5f, 0x00, 0x00, 0x92, 0x73, 0x00,
  0x00, 0x92, 0x8b, 0x00, 0x00, 0x91, 0xa2, 0x00, 0x00, 0x91, 0xbc, 0x00,
  0x00, 0x90, 0xe5, 0x00, 0x00, 0x8f, 0xfc, 0x00, 0x00, 0x8e, 0xff, 0x00,
  0x00, 0x8e, 0xff, 0x00, 0x71, 0x6b, 0x00, 0x00, 0x66, 0x6a, 0x00, 0x00,
  0x58, 0x6b, 0x00, 0x00, 0x4b, 0x6d, 0x00, 0x00, 0x3f, 0x71, 0x00, 0x00,
  0x34, 0x76, 0x00, 0x00, 0x2a, 0x7b, 0x00, 0x00, 0x20, 0x80, 0x00, 0x00,
  0x17, 0x85, 0x00, 0x00, 0x10, 0x89, 0x00, 0x00, 0x0b, 0x8d, 0x00, 0x00,
  0x04, 0x91, 0x00, 0x00, 0x00, 0x95, 0x00, 0x00, 0x00, 0x98, 0x00, 0x00,
  0x00, 0x99, 0x00, 0x00, 0x00, 0x9a, 0x03, 0x00, 0x00, 0x9b, 0x08, 0x00,
  0x00, 0x9c, 0x0d, 0x00, 0x00, 0x9e, 0x11, 0x00, 0x00, 0x9f, 0x16, 0x00,
  0x00, 0xa0, 0x1e, 0x00, 0x00, 0xa2, 0x28, 0x00, 0x00, 0xa2, 0x35, 0x00,
  0x00, 0xa3, 0x44, 0x00, 0x00, 0xa3, 0x55, 0x00, 0x00, 0xa3, 0x69, 0x00,
  0x00, 0xa2, 0x80, 0x00, 0x00, 0xa2, 0x9a, 0x00, 0x00, 0xa1, 0xb3, 0x00,
  0x00, 0xa0, 0xd8, 0x00, 0x00, 0xa0, 0xf6, 0x00, 0x00, 0x9f, 0xff, 0x00,
  0x00, 0x9f, 0xff, 0x00, 0x6e, 0x71, 0x00, 0x00, 0x5f, 0x72, 0x00, 0x00,
  0x51, 0x75, 0x00, 0x00, 0x44, 0x79, 0x00, 0x00, 0x37, 0x7e, 0x00, 0x00,
  0x2c, 0x84, 0x00, 0x00, 0x21, 0x8a, 0x00, 0x00, 0x17, 0x8f, 0x00, 0x00,
  0x10, 0x94, 0x00, 0x00, 0x0a, 0x99, 0x00, 0x00, 0x01, 0x9d, 0x00, 0x00,
  0x00, 0xa0, 0x00, 0x00, 0x00, 0xa4, 0x00, 0x00, 0x00, 0xa7, 0x00, 0x00,
  0x00, 0xa8, 0x00, 0x00, 0x00, 0xa9, 0x00, 0x00, 0x00, 0xaa, 0x00, 0x00,
  0x00, 0xac, 0x06, 0x00, 0x00, 0xad, 0x0b, 0x00, 0x00, 0xaf, 0x10, 0x00,
  0x00, 0xb0, 0x15, 0x00, 0x00, 0xb2, 0x1e, 0x00, 0x00, 0xb4, 0x29, 0x00,
  0x00, 0xb4, 0x39, 0x00, 0x00, 0xb4, 0x4a, 0x00, 0x00, 0xb5, 0x5d, 0x00,
  0x00, 0xb5, 0x73, 0x00, 0x00, 0xb5, 0x8e, 0x00, 0x00, 0xb5, 0xa8, 0x00,
  0x00, 0xb4, 0xc6, 0x00, 0x00, 0xb3, 0xed, 0x00, 0x00, 0xb2, 0xff, 0x00,
  0x00, 0xb2, 0xff, 0x00, 0x66, 0x7a, 0x00, 0x00, 0x57, 0x7d, 0x00, 0x00,
  0x49, 0x82, 0x00, 0x00, 0x3c, 0x87, 0x00, 0x00, 0x2f, 0x8e, 0x00, 0x00,
  0x23, 0x94, 0x00, 0x00, 0x18, 0x9a, 0x00, 0x00, 0x10, 0x9f, 0x00, 0x00,
  0x09, 0xa4, 0x00, 0x00, 0x00, 0xa9, 0x00, 0x00, 0x00, 0xad, 0x00, 0x00,
  0x00, 0xb0, 0x00, 0x00, 0x00, 0xb4, 0x00, 0x00, 0x00, 0xb7, 0x00, 0x00,
  0x00, 0xb8, 0x00, 0x00, 0x00, 0xb9, 0x00, 0x00, 0x00, 0xbb, 0x00, 0x00,
  0x00, 0xbc, 0x00, 0x00, 0x00, 0xbe, 0x02, 0x00, 0x00, 0xc0, 0x08, 0x00,
  0x00, 0xc2, 0x0e, 0x00, 0x00, 0xc4, 0x14, 0x00, 0x00, 0xc7, 0x1e, 0x00,
  0x00, 0xc8, 0x2c, 0x00, 0x00, 0xc9, 0x3d, 0x00, 0x00, 0xca, 0x50, 0x00,
  0x00, 0xca, 0x66, 0x00, 0x00, 0xca, 0x7f, 0x00, 0x00, 0xca, 0x9b, 0x00,
  0x00, 0xca, 0xb8, 0x00, 0x00, 0xca, 0xdd, 0x00, 0x00, 0xca, 0xf5, 0x00,
  0x00, 0xca, 0xff, 0x00, 0x5e, 0x86, 0x00, 0x00, 0x4f, 0x8b, 0x00, 0x00,
  0x41, 0x91, 0x00, 0x00, 0x33, 0x98, 0x00, 0x00, 0x27, 0x9f, 0x00, 0x00,
  0x1b, 0xa5, 0x00, 0x00, 0x11, 0xab, 0x00, 0x00, 0x09, 0xb0, 0x00, 0x00,
  0x00, 0xb5, 0x00, 0x00, 0x00, 0xb9, 0x00, 0x00, 0x00, 0xbd, 0x00, 0x00,
  0x00, 0xc1, 0x00, 0x00, 0x00, 0xc6, 0x00, 0x00, 0x00, 0xc8, 0x00, 0x00,
  0x00, 0xc9, 0x00, 0x00, 0x00, 0xcb, 0x00, 0x00, 0x00, 0xcc, 0x00, 0x00,
  0x00, 0xce, 0x00, 0x00, 0x00, 0xd0, 0x00, 0x00, 0x00, 0xd2, 0x00, 0x00,
  0x00, 0xd4, 0x05, 0x00, 0x00, 0xd9, 0x0c, 0x00, 0x00, 0xdd, 0x12, 0x00,
  0x00, 0xe1, 0x1e, 0x00, 0x00, 0xe2, 0x2e, 0x00, 0x00, 0xe3, 0x42, 0x00,
  0x00, 0xe4, 0x57, 0x00, 0x00, 0xe5, 0x6f, 0x00, 0x00, 0xe6, 0x8c, 0x00,
  0x00, 0xe6, 0xa8, 0x00, 0x00, 0xe5, 0xc5, 0x00, 0x00, 0xe5, 0xe7, 0x00,
  0x00, 0xe6, 0xf6, 0x00, 0x56, 0x94, 0x00, 0x00, 0x48, 0x9b, 0x00, 0x00,
  0x3a, 0xa2, 0x00, 0x00, 0x2c, 0xa9, 0x00, 0x00, 0x1f, 0xb0, 0x00, 0x00,
  0x13, 0xb6, 0x00, 0x00, 0x0b, 0xbc, 0x00, 0x00, 0x00, 0xc1, 0x00, 0x00,
  0x00, 0xc5, 0x00, 0x00, 0x00, 0xc9, 0x00, 0x00, 0x00, 0xcd, 0x00, 0x00,
  0x00, 0xd2, 0x00, 0x00, 0x00, 0xd6, 0x00, 0x00, 0x00, 0xda, 0x00, 0x00,
  0x00, 0xdb, 0x00, 0x00, 0x00, 0xde, 0x00, 0x00, 0x00, 0xe0, 0x00, 0x00,
  0x00, 0xe2, 0x00, 0x00, 0x00, 0xe4, 0x00, 0x00, 0x00, 0xe7, 0x00, 0x00,
  0x00, 0xe9, 0x00, 0x00, 0x00, 0xed, 0x00, 0x00, 0x00, 0xf0, 0x0a, 0x00,
  0x00, 0xf4, 0x11, 0x00, 0x00, 0xf8, 0x1f, 0x00, 0x00, 0xf9, 0x32, 0x00,
  0x00, 0xfa, 0x48, 0x00, 0x00, 0xfb, 0x5f, 0x00, 0x00, 0xfc, 0x7a, 0x00,
  0x00, 0xfd, 0x97, 0x00, 0x00, 0xfd, 0xaf, 0x00, 0x00, 0xfd, 0xc7, 0x00,
  0x00, 0xfd, 0xe4, 0x00, 0xff, 0x00, 0x0e, 0x00, 0xff, 0x00, 0x0d, 0x00,
  0xff, 0x00, 0x0c, 0x00, 0xff, 0x00, 0x0e, 0x00, 0xff, 0x00, 0x13, 0x00,
  0xff, 0x00, 0x1e, 0x00, 0xff, 0x00, 0x2a, 0x00, 0xff, 0x00, 0x36, 0x00,
  0xff, 0x00, 0x42, 0x00, 0xff, 0x00, 0x4d, 0x00, 0xff, 0x00, 0x57, 0x00,
  0xff, 0x00, 0x5f, 0x00, 0xff, 0x00, 0x67, 0x00, 0xff, 0x00, 0x6e, 0x00,
  0xff, 0x00, 0x74, 0x00, 0xff, 0x00, 0x7a, 0x00, 0xff, 0x00, 0x81, 0x00,
  0xfd, 0x00, 0x87, 0x00, 0xfc, 0x00, 0x8d, 0x00, 0xfa, 0x00, 0x94, 0x00,
  0xf9, 0x00, 0x9c, 0x00, 0xf7, 0x00, 0xa5, 0x00, 0xf5, 0x00, 0xaf, 0x00,
  0xf4, 0x00, 0xbc, 0x00, 0xf3, 0x00, 0xcf, 0x00, 0xf1, 0x00, 0xec, 0x00,
  0xf0, 0x00, 0xfe, 0x00, 0xef, 0x00, 0xff, 0x00, 0xef, 0x00, 0xff, 0x00,
  0xe3, 0x00, 0xff, 0x00, 0xd7, 0x00, 0xff, 0x00, 0xce, 0x00, 0xff, 0x00,
  0xca, 0x00, 0xff, 0x00, 0xff, 0x00, 0x0a, 0x00, 0xff, 0x00, 0x06, 0x00,
  0xff, 0x00, 0x04, 0x00, 0xff, 0x00, 0x08, 0x00, 0xff, 0x00, 0x10, 0x00,
  0xff, 0x00, 0x19, 0x00, 0xff, 0x00, 0x25, 0x00, 0xff, 0x00, 0x31, 0x00,
  0xff, 0x00, 0x3d, 0x00, 0xff, 0x00, 0x47, 0x00, 0xfe, 0x00, 0x51, 0x00,
  0xfb, 0x00, 0x59, 0x00, 0xf9, 0x00, 0x61, 0x00, 0xf6, 0x00, 0x68, 0x00,
  0xf4, 0x00, 0x6e, 0x00, 0xf3, 0x00, 0x74, 0x00, 0xf1, 0x00, 0x7a, 0x00,
  0xef, 0x00, 0x81, 0x00, 0xee, 0x00, 0x87, 0x00, 0xec, 0x00, 0x8e, 0x00,
  0xea, 0x00, 0x96, 0x00, 0xe8, 0x00, 0x9f, 0x00, 0xe6, 0x00, 0xa9, 0x00,
  0xe3, 0x00, 0xb5, 0x00, 0xe2, 0x00, 0xc6, 0x00, 0xe0, 0x00, 0xe3, 0x00,
  0xdf, 0x00, 0xf8, 0x00, 0xdd, 0x00, 0xff, 0x00, 0xdd, 0x00, 0xff, 0x00,
  0xd4, 0x00, 0xff, 0x00, 0xc9, 0x00, 0xff, 0x00, 0xc2, 0x00, 0xff, 0x00,
  0xbe, 0x00, 0xff, 0x00, 0xff, 0x00, 0x03, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x01, 0x00, 0xff, 0x00, 0x0d, 0x00,
  0xff, 0x00, 0x14, 0x00, 0xfd, 0x00, 0x20, 0x00, 0xfa, 0x00, 0x2b, 0x00,
  0xf7, 0x00, 0x36, 0x00, 0xf3, 0x00, 0x41, 0x00, 0xef, 0x00, 0x4b, 0x00,
  0xec, 0x00, 0x54, 0x00, 0xe8, 0x00, 0x5b, 0x00, 0xe6, 0x00, 0x62, 0x00,
  0xe3, 0x00, 0x68, 0x00, 0xe1, 0x00, 0x6e, 0x00, 0xdf, 0x00, 0x74, 0x00,
  0xdc, 0x00, 0x7a, 0x00, 0xda, 0x00, 0x81, 0x00, 0xd8, 0x00, 0x88, 0x00,
  0xd4, 0x00, 0x90, 0x00, 0xd2, 0x00, 0x98, 0x00, 0xcf, 0x00, 0xa2, 0x00,
  0xcd, 0x00, 0xae, 0x00, 0xcb, 0x00, 0xbc, 0x00, 0xc9, 0x00, 0xd3, 0x00,
  0xc7, 0x00, 0xf0, 0x00, 0xc6, 0x00, 0xff, 0x00, 0xc4, 0x00, 0xff, 0x00,
  0xc4, 0x00, 0xff, 0x00, 0xbb, 0x00, 0xff, 0x00, 0xb6, 0x00, 0xff, 0x00,
  0xb3, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00, 0xf7, 0x00, 0x08, 0x00,
  0xf0, 0x00, 0x10, 0x00, 0xeb, 0x00, 0x1a, 0x00, 0xe7, 0x00, 0x25, 0x00,
  0xe4, 0x00, 0x30, 0x00, 0xe1, 0x00, 0x3b, 0x00, 0xdc, 0x00, 0x45, 0x00,
  0xd5, 0x00, 0x4d, 0x00, 0xd1, 0x00, 0x55, 0x00, 0xce, 0x00, 0x5b, 0x00,
  0xcb, 0x00, 0x62, 0x00, 0xc9, 0x00, 0x67, 0x00, 0xc7, 0x00, 0x6d, 0x00,
  0xc5, 0x00, 0x73, 0x00, 0xc3, 0x00, 0x7a, 0x00, 0xc1, 0x00, 0x81, 0x00,
  0xbf, 0x00, 0x89, 0x00, 0xbd, 0x00, 0x92, 0x00, 0xbb, 0x00, 0x9c, 0x00,
  0xb9, 0x00, 0xa7, 0x00, 0xb7, 0x00, 0xb5, 0x00, 0xb5, 0x00, 0xc8, 0x00,
  0xb3, 0x00, 0xe6, 0x00, 0xb2, 0x00, 0xfb, 0x00, 0xb1, 0x00, 0xff, 0x00,
  0xb0, 0x00, 0xff, 0x00, 0xae, 0x00, 0xff, 0x00, 0xaa, 0x00, 0xff, 0x00,
  0xa7, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xfe, 0x00, 0x00, 0x00, 0xf1, 0x00, 0x00, 0x00, 0xe5, 0x00, 0x02, 0x00,
  0xdc, 0x00, 0x0d, 0x00, 0xd3, 0x00, 0x14, 0x00, 0xcd, 0x00, 0x1f, 0x00,
  0xca, 0x00, 0x2a, 0x00, 0xc7, 0x00, 0x34, 0x00, 0xc4, 0x00, 0x3e, 0x00,
  0xc0, 0x00, 0x47, 0x00, 0xbc, 0x00, 0x4e, 0x00, 0xba, 0x00, 0x55, 0x00,
  0xb7, 0x00, 0x5b, 0x00, 0xb5, 0x00, 0x61, 0x00, 0xb3, 0x00, 0x67, 0x00,
  0xb2, 0x00, 0x6d, 0x00, 0xb0, 0x00, 0x73, 0x00, 0xae, 0x00, 0x7a, 0x00,
  0xac, 0x00, 0x82, 0x00, 0xaa, 0x00, 0x8b, 0x00, 0xa8, 0x00, 0x95, 0x00,
  0xa7, 0x00, 0xa0, 0x00, 0xa5, 0x00, 0xad, 0x00, 0xa3, 0x00, 0xbe, 0x00,
  0xa1, 0x00, 0xdb, 0x00, 0xa0, 0x00, 0xf4, 0x00, 0x9f, 0x00, 0xff, 0x00,
  0x9e, 0x00, 0xff, 0x00, 0x9f, 0x00, 0xff, 0x00, 0x9d, 0x00, 0xff, 0x00,
  0x9b, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xfc, 0x00, 0x00, 0x00,
  0xee, 0x00, 0x00, 0x00, 0xe0, 0x00, 0x00, 0x00, 0xd0, 0x00, 0x00, 0x00,
  0xc5, 0x00, 0x08, 0x00, 0xbe, 0x00, 0x10, 0x00, 0xb9, 0x00, 0x19, 0x00,
  0xb5, 0x00, 0x23, 0x00, 0xb3, 0x00, 0x2e, 0x00, 0xb0, 0x00, 0x37, 0x00,
  0xad, 0x00, 0x40, 0x00, 0xaa, 0x00, 0x48, 0x00, 0xa8, 0x00, 0x4f, 0x00,
  0xa5, 0x00, 0x55, 0x00, 0xa3, 0x00, 0x5b, 0x00, 0xa2, 0x00, 0x60, 0x00,
  0xa0, 0x00, 0x66, 0x00, 0x9f, 0x00, 0x6c, 0x00, 0x9d, 0x00, 0x73, 0x00,
  0x9b, 0x00, 0x7b, 0x00, 0x9a, 0x00, 0x84, 0x00, 0x98, 0x00, 0x8e, 0x00,
  0x96, 0x00, 0x9a, 0x00, 0x95, 0x00, 0xa7, 0x00, 0x93, 0x00, 0xb7, 0x00,
  0x91, 0x00, 0xcc, 0x00, 0x90, 0x00, 0xec, 0x00, 0x8f, 0x00, 0xff, 0x00,
  0x8e, 0x00, 0xff, 0x00, 0x8e, 0x00, 0xff, 0x00, 0x8e, 0x00, 0xff, 0x00,
  0x8f, 0x00, 0xff, 0x00, 0xfc, 0x00, 0x00, 0x00, 0xef, 0x00, 0x00, 0x00,
  0xdb, 0x00, 0x00, 0x00, 0xc9, 0x00, 0x00, 0x00, 0xbd, 0x00, 0x00, 0x00,
  0xb5, 0x00, 0x02, 0x00, 0xae, 0x00, 0x0c, 0x00, 0xa9, 0x00, 0x13, 0x00,
  0xa5, 0x00, 0x1d, 0x00, 0xa2, 0x00, 0x27, 0x00, 0xa0, 0x00, 0x31, 0x00,
  0x9d, 0x00, 0x3a, 0x00, 0x9a, 0x00, 0x42, 0x00, 0x98, 0x00, 0x49, 0x00,
  0x96, 0x00, 0x4f, 0x00, 0x94, 0x00, 0x55, 0x00, 0x93, 0x00, 0x5b, 0x00,
  0x91, 0x00, 0x60, 0x00, 0x90, 0x00, 0x67, 0x00, 0x8e, 0x00, 0x6d, 0x00,
  0x8d, 0x00, 0x75, 0x00, 0x8b, 0x00, 0x7e, 0x00, 0x89, 0x00, 0x89, 0x00,
  0x88, 0x00, 0x95, 0x00, 0x86, 0x00, 0xa2, 0x00, 0x85, 0x00, 0xb1, 0x00,
  0x83, 0x00, 0xc4, 0x00, 0x81, 0x00, 0xe4, 0x00, 0x80, 0x00, 0xf9, 0x00,
  0x7f, 0x00, 0xff, 0x00, 0x80, 0x00, 0xff, 0x00, 0x80, 0x00, 0xff, 0x00,
  0x80, 0x00, 0xff, 0x00, 0xf4, 0x02, 0x00, 0x00, 0xe0, 0x09, 0x00, 0x00,
  0xc7, 0x08, 0x00, 0x00, 0xb7, 0x07, 0x00, 0x00, 0xac, 0x03, 0x00, 0x00,
  0xa6, 0x00, 0x00, 0x00, 0xa0, 0x00, 0x07, 0x00, 0x9b, 0x00, 0x0f, 0x00,
  0x98, 0x00, 0x17, 0x00, 0x95, 0x00, 0x21, 0x00, 0x92, 0x00, 0x2a, 0x00,
  0x8f, 0x00, 0x33, 0x00, 0x8d, 0x00, 0x3c, 0x00, 0x8b, 0x00, 0x43, 0x00,
  0x89, 0x00, 0x49, 0x00, 0x87, 0x00, 0x50, 0x00, 0x86, 0x00, 0x55, 0x00,
  0x84, 0x00, 0x5b, 0x00, 0x83, 0x00, 0x61, 0x00, 0x81, 0x00, 0x68, 0x00,
  0x80, 0x00, 0x70, 0x00, 0x7e, 0x00, 0x79, 0x00, 0x7c, 0x00, 0x84, 0x00,
  0x7b, 0x00, 0x90, 0x00, 0x79, 0x00, 0x9d, 0x00, 0x78, 0x00, 0xac, 0x00,
  0x76, 0x00, 0xbe, 0x00, 0x75, 0x00, 0xdd, 0x00, 0x73, 0x00, 0xf4, 0x00,
  0x73, 0x00, 0xff, 0x00, 0x73, 0x00, 0xff, 0x00, 0x73, 0x00, 0xff, 0x00,
  0x73, 0x00, 0xff, 0x00, 0xe9, 0x0d, 0x00, 0x00, 0xcf, 0x10, 0x00, 0x00,
  0xb9, 0x10, 0x00, 0x00, 0xa9, 0x10, 0x00, 0x00, 0x9e, 0x0e, 0x00, 0x00,
  0x97, 0x0b, 0x00, 0x00, 0x93, 0x06, 0x00, 0x00, 0x90, 0x00, 0x0b, 0x00,
  0x8c, 0x00, 0x11, 0x00, 0x89, 0x00, 0x1a, 0x00, 0x86, 0x00, 0x24, 0x00,
  0x83, 0x00, 0x2e, 0x00, 0x81, 0x00, 0x36, 0x00, 0x7f, 0x00, 0x3e, 0x00,
  0x7d, 0x00, 0x44, 0x00, 0x7c, 0x00, 0x4b, 0x00, 0x7a, 0x00, 0x51, 0x00,
  0x79, 0x00, 0x57, 0x00, 0x77, 0x00, 0x5d, 0x00, 0x76, 0x00, 0x64, 0x00,
  0x74, 0x00, 0x6c, 0x00, 0x73, 0x01, 0x75, 0x00, 0x71, 0x01, 0x80, 0x00,
  0x6f, 0x02, 0x8d, 0x00, 0x6e, 0x02, 0x9a, 0x00, 0x6c, 0x03, 0xaa, 0x00,
  0x6b, 0x03, 0xbb, 0x00, 0x69, 0x04, 0xd6, 0x00, 0x68, 0x06, 0xf1, 0x00,
  0x68, 0x07, 0xff, 0x00, 0x67, 0x07, 0xff, 0x00, 0x67, 0x07, 0xff, 0x00,
  0x67, 0x07, 0xff, 0x00, 0xdf, 0x14, 0x00, 0x00, 0xc3, 0x17, 0x00, 0x00,
  0xae, 0x17, 0x00, 0x00, 0x9e, 0x16, 0x00, 0x00, 0x93, 0x15, 0x00, 0x00,
  0x8b, 0x12, 0x00, 0x00, 0x86, 0x10, 0x00, 0x00, 0x84, 0x0c, 0x02, 0x00,
  0x83, 0x06, 0x0d, 0x00, 0x80, 0x03, 0x14, 0x00, 0x7c, 0x05, 0x1e, 0x00,
  0x79, 0x07, 0x28, 0x00, 0x77, 0x08, 0x30, 0x00, 0x75, 0x08, 0x38, 0x00,
  0x73, 0x09, 0x40, 0x00, 0x72, 0x09, 0x46, 0x00, 0x70, 0x0a, 0x4c, 0x00,
  0x6f, 0x0a, 0x53, 0x00, 0x6d, 0x0b, 0x59, 0x00, 0x6c, 0x0b, 0x61, 0x00,
  0x6a, 0x0b, 0x69, 0x00, 0x69, 0x0c, 0x72, 0x00, 0x67, 0x0c, 0x7e, 0x00,
  0x66, 0x0c, 0x8b, 0x00, 0x64, 0x0d, 0x99, 0x00, 0x62, 0x0d, 0xa9, 0x00,
  0x61, 0x0d, 0xbb, 0x00, 0x60, 0x0d, 0xd8, 0x00, 0x5e, 0x0e, 0xf3, 0x00,
  0x5d, 0x0e, 0xff, 0x00, 0x5d, 0x0e, 0xff, 0x00, 0x5d, 0x0e, 0xff, 0x00,
  0x5d, 0x0e, 0xff, 0x00, 0xd4, 0x1c, 0x00, 0x00, 0xb9, 0x1d, 0x00, 0x00,
  0xa4, 0x1e, 0x00, 0x00, 0x95, 0x1d, 0x00, 0x00, 0x89, 0x1c, 0x00, 0x00,
  0x81, 0x1a, 0x00, 0x00, 0x7b, 0x17, 0x00, 0x00, 0x78, 0x13, 0x00, 0x00,
  0x78, 0x10, 0x06, 0x00, 0x77, 0x0d, 0x0f, 0x00, 0x73, 0x0e, 0x18, 0x00,
  0x70, 0x0e, 0x22, 0x00, 0x6e, 0x0f, 0x2b, 0x00, 0x6c, 0x10, 0x33, 0x00,
  0x6a, 0x10, 0x3b, 0x00, 0x69, 0x10, 0x42, 0x00, 0x67, 0x11, 0x49, 0x00,
  0x66, 0x11, 0x4f, 0x00, 0x64, 0x11, 0x56, 0x00, 0x63, 0x12, 0x5d, 0x00,
  0x61, 0x12, 0x66, 0x00, 0x60, 0x12, 0x6f, 0x00, 0x5e, 0x12, 0x7b, 0x00,
  0x5c, 0x13, 0x88, 0x00, 0x5b, 0x13, 0x97, 0x00, 0x59, 0x13, 0xa7, 0x00,
  0x57, 0x14, 0xba, 0x00, 0x56, 0x14, 0xd5, 0x00, 0x55, 0x15, 0xf3, 0x00,
  0x54, 0x15, 0xff, 0x00, 0x54, 0x15, 0xff, 0x00, 0x54, 0x15, 0xff, 0x00,
  0x54, 0x14, 0xff, 0x00, 0xca, 0x22, 0x00, 0x00, 0xb0, 0x22, 0x00, 0x00,
  0x9d, 0x23, 0x00, 0x00, 0x8d, 0x23, 0x00, 0x00, 0x81, 0x22, 0x00, 0x00,
  0x79, 0x21, 0x00, 0x00, 0x73, 0x1e, 0x00, 0x00, 0x6f, 0x1b, 0x00, 0x00,
  0x6e, 0x17, 0x00, 0x00, 0x6d, 0x13, 0x0c, 0x00, 0x6a, 0x14, 0x14, 0x00,
  0x67, 0x15, 0x1e, 0x00, 0x65, 0x16, 0x27, 0x00, 0x63, 0x16, 0x2f, 0x00,
  0x61, 0x17, 0x37, 0x00, 0x60, 0x17, 0x3e, 0x00, 0x5e, 0x18, 0x45, 0x00,
  0x5d, 0x18, 0x4b, 0x00, 0x5c, 0x19, 0x52, 0x00, 0x5a, 0x19, 0x5a, 0x00,
  0x59, 0x19, 0x62, 0x00, 0x57, 0x1a, 0x6c, 0x00, 0x56, 0x1a, 0x77, 0x00,
  0x54, 0x1a, 0x85, 0x00, 0x52, 0x1b, 0x94, 0x00, 0x51, 0x1b, 0xa4, 0x00,
  0x4f, 0x1b, 0xb7, 0x00, 0x4e, 0x1b, 0xd0, 0x00, 0x4d, 0x1c, 0xf1, 0x00,
  0x4c, 0x1c, 0xff, 0x00, 0x4c, 0x1c, 0xff, 0x00, 0x4d, 0x1c, 0xff, 0x00,
  0x4d, 0x1b, 0xff, 0x00, 0xc3, 0x26, 0x00, 0x00, 0xaa, 0x27, 0x00, 0x00,
  0x96, 0x27, 0x00, 0x00, 0x87, 0x28, 0x00, 0x00, 0x7b, 0x27, 0x00, 0x00,
  0x72, 0x26, 0x00, 0x00, 0x6c, 0x24, 0x00, 0x00, 0x68, 0x21, 0x00, 0x00,
  0x66, 0x1e, 0x00, 0x00, 0x64, 0x1b, 0x08, 0x00, 0x62, 0x1b, 0x11, 0x00,
  0x5f, 0x1c, 0x1a, 0x00, 0x5d, 0x1d, 0x23, 0x00, 0x5b, 0x1e, 0x2b, 0x00,
  0x5a, 0x1e, 0x33, 0x00, 0x58, 0x1f, 0x3a, 0x00, 0x57, 0x1f, 0x41, 0x00,
  0x56, 0x20, 0x48, 0x00, 0x54, 0x20, 0x4f, 0x00, 0x53, 0x20, 0x57, 0x00,
  0x51, 0x21, 0x5f, 0x00, 0x50, 0x21, 0x69, 0x00, 0x4e, 0x21, 0x74, 0x00,
  0x4d, 0x21, 0x82, 0x00, 0x4b, 0x22, 0x91, 0x00, 0x49, 0x22, 0xa2, 0x00,
  0x48, 0x22, 0xb4, 0x00, 0x47, 0x22, 0xcd, 0x00, 0x46, 0x23, 0xef, 0x00,
  0x45, 0x23, 0xff, 0x00, 0x45, 0x22, 0xff, 0x00, 0x46, 0x22, 0xff, 0x00,
  0x46, 0x21, 0xff, 0x00, 0xbc, 0x2a, 0x00, 0x00, 0xa4, 0x2b, 0x00, 0x00,
  0x91, 0x2b, 0x00, 0x00, 0x82, 0x2c, 0x00, 0x00, 0x76, 0x2b, 0x00, 0x00,
  0x6d, 0x2a, 0x00, 0x00, 0x66, 0x29, 0x00, 0x00, 0x62, 0x26, 0x00, 0x00,
  0x5f, 0x24, 0x00, 0x00, 0x5d, 0x22, 0x04, 0x00, 0x5b, 0x21, 0x0e, 0x00,
  0x58, 0x22, 0x16, 0x00, 0x56, 0x23, 0x1f, 0x00, 0x54, 0x24, 0x28, 0x00,
  0x53, 0x24, 0x30, 0x00, 0x52, 0x25, 0x37, 0x00, 0x50, 0x25, 0x3e, 0x00,
  0x4f, 0x26, 0x45, 0x00, 0x4e, 0x26, 0x4c, 0x00, 0x4c, 0x26, 0x54, 0x00,
  0x4b, 0x27, 0x5c, 0x00, 0x49, 0x27, 0x66, 0x00, 0x48, 0x27, 0x71, 0x00,
  0x46, 0x27, 0x7f, 0x00, 0x45, 0x28, 0x8f, 0x00, 0x43, 0x28, 0xa0, 0x00,
  0x41, 0x28, 0xb2, 0x00, 0x40, 0x28, 0xcb, 0x00, 0x3f, 0x28, 0xed, 0x00,
  0x3f, 0x28, 0xff, 0x00, 0x3f, 0x28, 0xff, 0x00, 0x40, 0x27, 0xff, 0x00,
  0x40, 0x27, 0xff, 0x00, 0xb7, 0x2d, 0x00, 0x00, 0x9f, 0x2e, 0x00, 0x00,
  0x8c, 0x2f, 0x00, 0x00, 0x7d, 0x2f, 0x00, 0x00, 0x71, 0x2f, 0x00, 0x00,
  0x68, 0x2e, 0x00, 0x00, 0x61, 0x2d, 0x00, 0x00, 0x5d, 0x2b, 0x00, 0x00,
  0x5a, 0x28, 0x00, 0x00, 0x57, 0x27, 0x00, 0x00, 0x54, 0x27, 0x0c, 0x00,
  0x52, 0x28, 0x13, 0x00, 0x50, 0x29, 0x1c, 0x00, 0x4e, 0x29, 0x25, 0x00,
  0x4d, 0x2a, 0x2c, 0x00, 0x4b, 0x2a, 0x34, 0x00, 0x4a, 0x2b, 0x3b, 0x00,
  0x49, 0x2b, 0x42, 0x00, 0x48, 0x2c, 0x49, 0x00, 0x46, 0x2c, 0x51, 0x00,
  0x45, 0x2c, 0x5a, 0x00, 0x44, 0x2c, 0x64, 0x00, 0x42, 0x2d, 0x6f, 0x00,
  0x40, 0x2d, 0x7d, 0x00, 0x3f, 0x2d, 0x8d, 0x00, 0x3d, 0x2d, 0x9e, 0x00,
  0x3c, 0x2d, 0xb0, 0x00, 0x3a, 0x2d, 0xc8, 0x00, 0x3a, 0x2d, 0xeb, 0x00,
  0x3a, 0x2d, 0xff, 0x00, 0x3a, 0x2d, 0xff, 0x00, 0x3a, 0x2c, 0xff, 0x00,
  0x3a, 0x2c, 0xff, 0x00, 0xb2, 0x30, 0x00, 0x00, 0x9b, 0x31, 0x00, 0x00,
  0x88, 0x32, 0x00, 0x00, 0x79, 0x32, 0x00, 0x00, 0x6d, 0x32, 0x00, 0x00,
  0x64, 0x32, 0x00, 0x00, 0x5d, 0x31, 0x00, 0x00, 0x58, 0x2f, 0x00, 0x00,
  0x55, 0x2c, 0x00, 0x00, 0x51, 0x2c, 0x00, 0x00, 0x4f, 0x2d, 0x09, 0x00,
  0x4c, 0x2d, 0x11, 0x00, 0x4a, 0x2e, 0x19, 0x00, 0x49, 0x2f, 0x22, 0x00,
  0x47, 0x2f, 0x2a, 0x00, 0x46, 0x30, 0x31, 0x00, 0x45, 0x30, 0x38, 0x00,
  0x43, 0x30, 0x3f, 0x00, 0x42, 0x31, 0x47, 0x00, 0x41, 0x31, 0x4f, 0x00,
  0x40, 0x31, 0x57, 0x00, 0x3e, 0x31, 0x61, 0x00, 0x3d, 0x32, 0x6d, 0x00,
  0x3b, 0x32, 0x7b, 0x00, 0x39, 0x32, 0x8b, 0x00, 0x38, 0x32, 0x9c, 0x00,
  0x36, 0x32, 0xaf, 0x00, 0x35, 0x32, 0xc7, 0x00, 0x34, 0x32, 0xe9, 0x00,
  0x34, 0x32, 0xff, 0x00, 0x35, 0x31, 0xff, 0x00, 0x35, 0x31, 0xff, 0x00,
  0x35, 0x30, 0xff, 0x00, 0xad, 0x33, 0x00, 0x00, 0x96, 0x34, 0x00, 0x00,
  0x84, 0x35, 0x00, 0x00, 0x75, 0x35, 0x00, 0x00, 0x69, 0x35, 0x00, 0x00,
  0x60, 0x35, 0x00, 0x00, 0x59, 0x34, 0x00, 0x00, 0x54, 0x33, 0x00, 0x00,
  0x50, 0x30, 0x00, 0x00, 0x4c, 0x31, 0x00, 0x00, 0x49, 0x31, 0x06, 0x00,
  0x47, 0x32, 0x0f, 0x00, 0x45, 0x33, 0x16, 0x00, 0x43, 0x33, 0x1f, 0x00,
  0x42, 0x34, 0x27, 0x00, 0x40, 0x34, 0x2e, 0x00, 0x3f, 0x35, 0x36, 0x00,
  0x3e, 0x35, 0x3d, 0x00, 0x3d, 0x35, 0x44, 0x00, 0x3c, 0x36, 0x4c, 0x00,
  0x3a, 0x36, 0x55, 0x00, 0x39, 0x36, 0x5f, 0x00, 0x37, 0x36, 0x6b, 0x00,
  0x36, 0x36, 0x78, 0x00, 0x34, 0x37, 0x89, 0x00, 0x32, 0x37, 0x9a, 0x00,
  0x31, 0x37, 0xad, 0x00, 0x2f, 0x37, 0xc5, 0x00, 0x2f, 0x37, 0xe8, 0x00,
  0x2f, 0x36, 0xfe, 0x00, 0x30, 0x35, 0xff, 0x00, 0x30, 0x35, 0xff, 0x00,
  0x30, 0x34, 0xff, 0x00, 0xa9, 0x36, 0x00, 0x00, 0x92, 0x36, 0x00, 0x00,
  0x80, 0x37, 0x00, 0x00, 0x72, 0x38, 0x00, 0x00, 0x66, 0x38, 0x00, 0x00,
  0x5d, 0x37, 0x00, 0x00, 0x56, 0x37, 0x00, 0x00, 0x50, 0x36, 0x00, 0x00,
  0x4b, 0x34, 0x00, 0x00, 0x47, 0x35, 0x00, 0x00, 0x44, 0x36, 0x03, 0x00,
  0x41, 0x37, 0x0d, 0x00, 0x3f, 0x38, 0x14, 0x00, 0x3e, 0x38, 0x1c, 0x00,
  0x3c, 0x39, 0x24, 0x00, 0x3b, 0x39, 0x2c, 0x00, 0x3a, 0x39, 0x33, 0x00,
  0x39, 0x3a, 0x3a, 0x00, 0x38, 0x3a, 0x42, 0x00, 0x36, 0x3a, 0x4a, 0x00,
  0x35, 0x3a, 0x53, 0x00, 0x34, 0x3b, 0x5d, 0x00, 0x32, 0x3b, 0x68, 0x00,
  0x30, 0x3b, 0x76, 0x00, 0x2f, 0x3b, 0x87, 0x00, 0x2d, 0x3b, 0x99, 0x00,
  0x2c, 0x3b, 0xac, 0x00, 0x2a, 0x3b, 0xc3, 0x00, 0x29, 0x3b, 0xe6, 0x00,
  0x2a, 0x3a, 0xfd, 0x00, 0x2a, 0x3a, 0xff, 0x00, 0x2b, 0x39, 0xff, 0x00,
  0x2c, 0x38, 0xff, 0x00, 0xa4, 0x38, 0x00, 0x00, 0x8e, 0x39, 0x00, 0x00,
  0x7c, 0x3a, 0x00, 0x00, 0x6e, 0x3a, 0x00, 0x00, 0x63, 0x3a, 0x00, 0x00,
  0x5a, 0x3a, 0x00, 0x00, 0x53, 0x3a, 0x00, 0x00, 0x4d, 0x3a, 0x00, 0x00,
  0x46, 0x38, 0x00, 0x00, 0x42, 0x3a, 0x00, 0x00, 0x3f, 0x3b, 0x00, 0x00,
  0x3c, 0x3c, 0x0b, 0x00, 0x3a, 0x3c, 0x11, 0x00, 0x38, 0x3d, 0x19, 0x00,
  0x37, 0x3d, 0x21, 0x00, 0x36, 0x3e, 0x29, 0x00, 0x34, 0x3e, 0x30, 0x00,
  0x33, 0x3e, 0x37, 0x00, 0x32, 0x3f, 0x3f, 0x00, 0x31, 0x3f, 0x47, 0x00,
  0x30, 0x3f, 0x50, 0x00, 0x2e, 0x3f, 0x5a, 0x00, 0x2d, 0x40, 0x66, 0x00,
  0x2b, 0x40, 0x74, 0x00, 0x29, 0x40, 0x84, 0x00, 0x28, 0x40, 0x97, 0x00,
  0x26, 0x40, 0xaa, 0x00, 0x25, 0x40, 0xc1, 0x00, 0x24, 0x40, 0xe5, 0x00,
  0x24, 0x3f, 0xfc, 0x00, 0x25, 0x3e, 0xff, 0x00, 0x26, 0x3d, 0xff, 0x00,
  0x26, 0x3d, 0xff, 0x00, 0x9f, 0x3b, 0x00, 0x00, 0x8a, 0x3c, 0x00, 0x00,
  0x78, 0x3d, 0x00, 0x00, 0x6a, 0x3d, 0x00, 0x00, 0x5f, 0x3d, 0x00, 0x00,
  0x56, 0x3d, 0x00, 0x00, 0x4f, 0x3d, 0x00, 0x00, 0x49, 0x3d, 0x00, 0x00,
  0x42, 0x3d, 0x00, 0x00, 0x3c, 0x3e, 0x00, 0x00, 0x39, 0x3f, 0x00, 0x00,
  0x36, 0x41, 0x08, 0x00, 0x34, 0x41, 0x0f, 0x00, 0x32, 0x42, 0x16, 0x00,
  0x31, 0x42, 0x1e, 0x00, 0x2f, 0x43, 0x25, 0x00, 0x2e, 0x43, 0x2d, 0x00,
  0x2d, 0x43, 0x34, 0x00, 0x2c, 0x44, 0x3c, 0x00, 0x2b, 0x44, 0x44, 0x00,
  0x2a, 0x44, 0x4d, 0x00, 0x28, 0x44, 0x58, 0x00, 0x27, 0x45, 0x63, 0x00,
  0x25, 0x45, 0x71, 0x00, 0x23, 0x45, 0x82, 0x00, 0x22, 0x45, 0x95, 0x00,
  0x20, 0x45, 0xa8, 0x00, 0x1f, 0x45, 0xbf, 0x00, 0x1e, 0x44, 0xe3, 0x00,
  0x1f, 0x44, 0xfb, 0x00, 0x1f, 0x43, 0xff, 0x00, 0x20, 0x42, 0xff, 0x00,
  0x21, 0x41, 0xff, 0x00, 0x9a, 0x3e, 0x00, 0x00, 0x85, 0x3f, 0x00, 0x00,
  0x74, 0x40, 0x00, 0x00, 0x67, 0x40, 0x00, 0x00, 0x5c, 0x40, 0x00, 0x00,
  0x53, 0x40, 0x00, 0x00, 0x4c, 0x40, 0x00, 0x00, 0x46, 0x40, 0x00, 0x00,
  0x3e, 0x41, 0x00, 0x00, 0x38, 0x43, 0x00, 0x00, 0x34, 0x45, 0x00, 0x00,
  0x30, 0x46, 0x03, 0x00, 0x2d, 0x47, 0x0d, 0x00, 0x2b, 0x48, 0x12, 0x00,
  0x2a, 0x48, 0x1a, 0x00, 0x29, 0x48, 0x22, 0x00, 0x28, 0x49, 0x29, 0x00,
  0x27, 0x49, 0x31, 0x00, 0x25, 0x49, 0x39, 0x00, 0x24, 0x49, 0x41, 0x00,
  0x23, 0x4a, 0x4a, 0x00, 0x22, 0x4a, 0x55, 0x00, 0x20, 0x4a, 0x61, 0x00,
  0x1f, 0x4a, 0x6f, 0x00, 0x1d, 0x4a, 0x7f, 0x00, 0x1b, 0x4a, 0x92, 0x00,
  0x1a, 0x4a, 0xa6, 0x00, 0x18, 0x4a, 0xbd, 0x00, 0x17, 0x4a, 0xe0, 0x00,
  0x18, 0x49, 0xfa, 0x00, 0x19, 0x48, 0xff, 0x00, 0x1a, 0x47, 0xff, 0x00,
  0x1a, 0x47, 0xff, 0x00, 0x95, 0x42, 0x00, 0x00, 0x80, 0x42, 0x00, 0x00,
  0x70, 0x43, 0x00, 0x00, 0x63, 0x43, 0x00, 0x00, 0x58, 0x43, 0x00, 0x00,
  0x50, 0x43, 0x00, 0x00, 0x49, 0x43, 0x00, 0x00, 0x42, 0x44, 0x00, 0x00,
  0x3b, 0x45, 0x00, 0x00, 0x35, 0x47, 0x00, 0x00, 0x30, 0x49, 0x00, 0x00,
  0x2b, 0x4b, 0x00, 0x00, 0x26, 0x4d, 0x09, 0x00, 0x24, 0x4e, 0x10, 0x00,
  0x22, 0x4e, 0x16, 0x00, 0x21, 0x4f, 0x1d, 0x00, 0x20, 0x4f, 0x25, 0x00,
  0x1f, 0x4f, 0x2c, 0x00, 0x1e, 0x4f, 0x35, 0x00, 0x1d, 0x4f, 0x3d, 0x00,
  0x1c, 0x50, 0x47, 0x00, 0x1a, 0x50, 0x51, 0x00, 0x19, 0x50, 0x5d, 0x00,
  0x17, 0x50, 0x6b, 0x00, 0x16, 0x50, 0x7c, 0x00, 0x14, 0x50, 0x8f, 0x00,
  0x13, 0x50, 0xa4, 0x00, 0x11, 0x50, 0xba, 0x00, 0x11, 0x50, 0xde, 0x00,
  0x11, 0x4f, 0xf8, 0x00, 0x12, 0x4e, 0xff, 0x00, 0x13, 0x4d, 0xff, 0x00,
  0x14, 0x4d, 0xff, 0x00, 0x8f, 0x45, 0x00, 0x00, 0x7b, 0x46, 0x00, 0x00,
  0x6b, 0x46, 0x00, 0x00, 0x5f, 0x47, 0x00, 0x00, 0x55, 0x47, 0x00, 0x00,
  0x4d, 0x47, 0x00, 0x00, 0x46, 0x47, 0x00, 0x00, 0x3f, 0x47, 0x00, 0x00,
  0x37, 0x4a, 0x00, 0x00, 0x31, 0x4c, 0x00, 0x00, 0x2b, 0x4e, 0x00, 0x00,
  0x26, 0x50, 0x00, 0x00, 0x20, 0x53, 0x03, 0x00, 0x1c, 0x55, 0x0c, 0x00,
  0x1a, 0x56, 0x11, 0x00, 0x19, 0x56, 0x18, 0x00, 0x17, 0x56, 0x20, 0x00,
  0x16, 0x56, 0x27, 0x00, 0x15, 0x56, 0x30, 0x00, 0x14, 0x56, 0x39, 0x00,
  0x13, 0x57, 0x42, 0x00, 0x12, 0x57, 0x4d, 0x00, 0x11, 0x57, 0x59, 0x00,
  0x10, 0x57, 0x68, 0x00, 0x0f, 0x57, 0x79, 0x00, 0x0e, 0x57, 0x8c, 0x00,
  0x0d, 0x57, 0xa0, 0x00, 0x0b, 0x57, 0xb6, 0x00, 0x0b, 0x56, 0xd4, 0x00,
  0x0b, 0x56, 0xf4, 0x00, 0x0c, 0x55, 0xff, 0x00, 0x0d, 0x54, 0xff, 0x00,
  0x0e, 0x53, 0xff, 0x00, 0x88, 0x49, 0x00, 0x00, 0x76, 0x4a, 0x00, 0x00,
  0x67, 0x4a, 0x00, 0x00, 0x5b, 0x4a, 0x00, 0x00, 0x51, 0x4a, 0x00, 0x00,
  0x4a, 0x4a, 0x00, 0x00, 0x43, 0x4a, 0x00, 0x00, 0x3b, 0x4c, 0x00, 0x00,
  0x33, 0x4e, 0x00, 0x00, 0x2c, 0x51, 0x00, 0x00, 0x26, 0x54, 0x00, 0x00,
  0x21, 0x56, 0x00, 0x00, 0x1b, 0x59, 0x00, 0x00, 0x15, 0x5c, 0x07, 0x00,
  0x11, 0x5e, 0x0d, 0x00, 0x10, 0x5e, 0x13, 0x00, 0x10, 0x5e, 0x1a, 0x00,
  0x0e, 0x5e, 0x22, 0x00, 0x0e, 0x5e, 0x2a, 0x00, 0x0d, 0x5e, 0x33, 0x00,
  0x0c, 0x5e, 0x3d, 0x00, 0x0b, 0x5e, 0x48, 0x00, 0x0a, 0x5e, 0x54, 0x00,
  0x08, 0x5e, 0x62, 0x00, 0x07, 0x5e, 0x73, 0x00, 0x05, 0x5e, 0x86, 0x00,
  0x03, 0x5e, 0x9b, 0x00, 0x02, 0x5e, 0xb1, 0x00, 0x02, 0x5d, 0xcc, 0x00,
  0x02, 0x5d, 0xee, 0x00, 0x03, 0x5c, 0xff, 0x00, 0x04, 0x5b, 0xff, 0x00,
  0x05, 0x5b, 0xff, 0x00, 0x81, 0x4e, 0x00, 0x00, 0x70, 0x4e, 0x00, 0x00,
  0x62, 0x4e, 0x00, 0x00, 0x57, 0x4e, 0x00, 0x00, 0x4e, 0x4e, 0x00, 0x00,
  0x47, 0x4e, 0x00, 0x00, 0x3e, 0x4f, 0x00, 0x00, 0x36, 0x51, 0x00, 0x00,
  0x2e, 0x54, 0x00, 0x00, 0x27, 0x57, 0x00, 0x00, 0x21, 0x5a, 0x00, 0x00,
  0x1b, 0x5d, 0x00, 0x00, 0x15, 0x60, 0x00, 0x00, 0x10, 0x63, 0x03, 0x00,
  0x0c, 0x66, 0x0b, 0x00, 0x08, 0x67, 0x10, 0x00, 0x06, 0x67, 0x15, 0x00,
  0x05, 0x67, 0x1c, 0x00, 0x04, 0x67, 0x24, 0x00, 0x02, 0x67, 0x2d, 0x00,
  0x01, 0x67, 0x37, 0x00, 0x00, 0x67, 0x42, 0x00, 0x00, 0x67, 0x4e, 0x00,
  0x00, 0x67, 0x5c, 0x00, 0x00, 0x67, 0x6d, 0x00, 0x00, 0x67, 0x80, 0x00,
  0x00, 0x66, 0x95, 0x00, 0x00, 0x66, 0xac, 0x00, 0x00, 0x65, 0xc7, 0x00,
  0x00, 0x65, 0xeb, 0x00, 0x00, 0x64, 0xfc, 0x00, 0x00, 0x64, 0xff, 0x00,
  0x00, 0x63, 0xff, 0x00, 0x7a, 0x52, 0x00, 0x00, 0x6a, 0x53, 0x00, 0x00,
  0x5d, 0x52, 0x00, 0x00, 0x54, 0x52, 0x00, 0x00, 0x4b, 0x52, 0x00, 0x00,
  0x42, 0x53, 0x00, 0x00, 0x39, 0x55, 0x00, 0x00, 0x30, 0x58, 0x00, 0x00,
  0x28, 0x5b, 0x00, 0x00, 0x21, 0x5f, 0x00, 0x00, 0x1a, 0x62, 0x00, 0x00,
  0x14, 0x65, 0x00, 0x00, 0x10, 0x68, 0x00, 0x00, 0x0c, 0x6b, 0x01, 0x00,
  0x06, 0x6e, 0x09, 0x00, 0x00, 0x6f, 0x0e, 0x00, 0x00, 0x6f, 0x12, 0x00,
  0x00, 0x6f, 0x18, 0x00, 0x00, 0x70, 0x1f, 0x00, 0x00, 0x70, 0x27, 0x00,
  0x00, 0x71, 0x30, 0x00, 0x00, 0x71, 0x3b, 0x00, 0x00, 0x71, 0x48, 0x00,
  0x00, 0x71, 0x56, 0x00, 0x00, 0x71, 0x66, 0x00, 0x00, 0x71, 0x79, 0x00,
  0x00, 0x71, 0x8f, 0x00, 0x00, 0x70, 0xa7, 0x00, 0x00, 0x6f, 0xc1, 0x00,
  0x00, 0x6f, 0xe7, 0x00, 0x00, 0x6e, 0xfc, 0x00, 0x00, 0x6d, 0xff, 0x00,
  0x00, 0x6d, 0xff, 0x00, 0x73, 0x58, 0x00, 0x00, 0x65, 0x57, 0x00, 0x00,
  0x5a, 0x57, 0x00, 0x00, 0x51, 0x56, 0x00, 0x00, 0x46, 0x57, 0x00, 0x00,
  0x3c, 0x5a, 0x00, 0x00, 0x32, 0x5d, 0x00, 0x00, 0x2a, 0x61, 0x00, 0x00,
  0x22, 0x64, 0x00, 0x00, 0x1a, 0x68, 0x00, 0x00, 0x14, 0x6c, 0x00, 0x00,
  0x0e, 0x6f, 0x00, 0x00, 0x0a, 0x72, 0x00, 0x00, 0x04, 0x76, 0x00, 0x00,
  0x00, 0x78, 0x05, 0x00, 0x00, 0x78, 0x0b, 0x00, 0x00, 0x79, 0x0e, 0x00,
  0x00, 0x7a, 0x13, 0x00, 0x00, 0x7b, 0x19, 0x00, 0x00, 0x7c, 0x20, 0x00,
  0x00, 0x7d, 0x29, 0x00, 0x00, 0x7d, 0x33, 0x00, 0x00, 0x7d, 0x40, 0x00,
  0x00, 0x7d, 0x4e, 0x00, 0x00, 0x7d, 0x5e, 0x00, 0x00, 0x7d, 0x72, 0x00,
  0x00, 0x7d, 0x88, 0x00, 0x00, 0x7c, 0xa1, 0x00, 0x00, 0x7c, 0xba, 0x00,
  0x00, 0x7b, 0xe2, 0x00, 0x00, 0x7a, 0xfa, 0x00, 0x00, 0x79, 0xff, 0x00,
  0x00, 0x78, 0xff, 0x00, 0x6d, 0x5d, 0x00, 0x00, 0x60, 0x5c, 0x00, 0x00,
  0x57, 0x5c, 0x00, 0x00, 0x4b, 0x5d, 0x00, 0x00, 0x40, 0x5f, 0x00, 0x00,
  0x35, 0x63, 0x00, 0x00, 0x2b, 0x67, 0x00, 0x00, 0x23, 0x6b, 0x00, 0x00,
  0x1a, 0x6f, 0x00, 0x00, 0x13, 0x73, 0x00, 0x00, 0x0e, 0x77, 0x00, 0x00,
  0x08, 0x7b, 0x00, 0x00, 0x02, 0x7e, 0x00, 0x00, 0x00, 0x82, 0x00, 0x00,
  0x00, 0x83, 0x01, 0x00, 0x00, 0x84, 0x06, 0x00, 0x00, 0x85, 0x0b, 0x00,
  0x00, 0x86, 0x0f, 0x00, 0x00, 0x88, 0x13, 0x00, 0x00, 0x89, 0x19, 0x00,
  0x00, 0x8a, 0x21, 0x00, 0x00, 0x8b, 0x2b, 0x00, 0x00, 0x8b, 0x37, 0x00,
  0x00, 0x8c, 0x46, 0x00, 0x00, 0x8b, 0x56, 0x00, 0x00, 0x8b, 0x69, 0x00,
  0x00, 0x8b, 0x80, 0x00, 0x00, 0x8b, 0x99, 0x00, 0x00, 0x8a, 0xb3, 0x00,
  0x00, 0x89, 0xd8, 0x00, 0x00, 0x88, 0xf7, 0x00, 0x00, 0x88, 0xff, 0x00,
  0x00, 0x87, 0xff, 0x00, 0x68, 0x63, 0x00, 0x00, 0x5e, 0x62, 0x00, 0x00,
  0x51, 0x62, 0x00, 0x00, 0x44, 0x65, 0x00, 0x00, 0x38, 0x69, 0x00, 0x00,
  0x2e, 0x6e, 0x00, 0x00, 0x24, 0x73, 0x00, 0x00, 0x1a, 0x78, 0x00, 0x00,
  0x13, 0x7d, 0x00, 0x00, 0x0d, 0x81, 0x00, 0x00, 0x06, 0x85, 0x00, 0x00,
  0x00, 0x89, 0x00, 0x00, 0x00, 0x8d, 0x00, 0x00, 0x00, 0x90, 0x00, 0x00,
  0x00, 0x92, 0x00, 0x00, 0x00, 0x92, 0x00, 0x00, 0x00, 0x94, 0x05, 0x00,
  0x00, 0x95, 0x0a, 0x00, 0x00, 0x97, 0x0e, 0x00, 0x00, 0x98, 0x12, 0x00,
  0x00, 0x9a, 0x18, 0x00, 0x00, 0x9b, 0x21, 0x00, 0x00, 0x9c, 0x2d, 0x00,
  0x00, 0x9d, 0x3c, 0x00, 0x00, 0x9d, 0x4c, 0x00, 0x00, 0x9c, 0x5f, 0x00,
  0x00, 0x9c, 0x76, 0x00, 0x00, 0x9b, 0x91, 0x00, 0x00, 0x9b, 0xab, 0x00,
  0x00, 0x9a, 0xc9, 0x00, 0x00, 0x9a, 0xf0, 0x00, 0x00, 0x99, 0xff, 0x00,
  0x00, 0x98, 0xff, 0x00, 0x65, 0x69, 0x00, 0x00, 0x57, 0x69, 0x00, 0x00,
  0x49, 0x6c, 0x00, 0x00, 0x3d, 0x71, 0x00, 0x00, 0x30, 0x76, 0x00, 0x00,
  0x25, 0x7c, 0x00, 0x00, 0x1b, 0x81, 0x00, 0x00, 0x12, 0x87, 0x00, 0x00,
  0x0c, 0x8c, 0x00, 0x00, 0x04, 0x91, 0x00, 0x00, 0x00, 0x95, 0x00, 0x00,
  0x00, 0x99, 0x00, 0x00, 0x00, 0x9d, 0x00, 0x00, 0x00, 0xa0, 0x00, 0x00,
  0x00, 0xa1, 0x00, 0x00, 0x00, 0xa2, 0x00, 0x00, 0x00, 0xa4, 0x00, 0x00,
  0x00, 0xa5, 0x01, 0x00, 0x00, 0xa7, 0x07, 0x00, 0x00, 0xa9, 0x0c, 0x00,
  0x00, 0xaa, 0x11, 0x00, 0x00, 0xad, 0x18, 0x00, 0x00, 0xaf, 0x22, 0x00,
  0x00, 0xaf, 0x30, 0x00, 0x00, 0xaf, 0x41, 0x00, 0x00, 0xaf, 0x54, 0x00,
  0x00, 0xaf, 0x6b, 0x00, 0x00, 0xae, 0x85, 0x00, 0x00, 0xae, 0xa1, 0x00,
  0x00, 0xae, 0xbe, 0x00, 0x00, 0xad, 0xe6, 0x00, 0x00, 0xac, 0xfc, 0x00,
  0x00, 0xac, 0xff, 0x00, 0x5e, 0x71, 0x00, 0x00, 0x4f, 0x74, 0x00, 0x00,
  0x42, 0x79, 0x00, 0x00, 0x35, 0x7f, 0x00, 0x00, 0x28, 0x85, 0x00, 0x00,
  0x1d, 0x8c, 0x00, 0x00, 0x13, 0x92, 0x00, 0x00, 0x0c, 0x98, 0x00, 0x00,
  0x03, 0x9d, 0x00, 0x00, 0x00, 0xa2, 0x00, 0x00, 0x00, 0xa6, 0x00, 0x00,
  0x00, 0xaa, 0x00, 0x00, 0x00, 0xae, 0x00, 0x00, 0x00, 0xb0, 0x00, 0x00,
  0x00, 0xb1, 0x00, 0x00, 0x00, 0xb3, 0x00, 0x00, 0x00, 0xb4, 0x00, 0x00,
  0x00, 0xb6, 0x00, 0x00, 0x00, 0xb8, 0x00, 0x00, 0x00, 0xba, 0x04, 0x00,
  0x00, 0xbc, 0x0a, 0x00, 0x00, 0xbe, 0x10, 0x00, 0x00, 0xc1, 0x17, 0x00,
  0x00, 0xc3, 0x24, 0x00, 0x00, 0xc3, 0x35, 0x00, 0x00, 0xc4, 0x49, 0x00,
  0x00, 0xc4, 0x5e, 0x00, 0x00, 0xc5, 0x77, 0x00, 0x00, 0xc5, 0x93, 0x00,
  0x00, 0xc5, 0xaf, 0x00, 0x00, 0xc5, 0xd1, 0x00, 0x00, 0xc3, 0xf2, 0x00,
  0x00, 0xc3, 0xff, 0x00, 0x56, 0x7c, 0x00, 0x00, 0x47, 0x82, 0x00, 0x00,
  0x3a, 0x88, 0x00, 0x00, 0x2c, 0x8f, 0x00, 0x00, 0x20, 0x96, 0x00, 0x00,
  0x14, 0x9d, 0x00, 0x00, 0x0d, 0xa3, 0x00, 0x00, 0x03, 0xa9, 0x00, 0x00,
  0x00, 0xae, 0x00, 0x00, 0x00, 0xb2, 0x00, 0x00, 0x00, 0xb7, 0x00, 0x00,
  0x00, 0xbb, 0x00, 0x00, 0x00, 0xbf, 0x00, 0x00, 0x00, 0xc2, 0x00, 0x00,
  0x00, 0xc2, 0x00, 0x00, 0x00, 0xc5, 0x00, 0x00, 0x00, 0xc6, 0x00, 0x00,
  0x00, 0xc8, 0x00, 0x00, 0x00, 0xca, 0x00, 0x00, 0x00, 0xcd, 0x00, 0x00,
  0x00, 0xcf, 0x00, 0x00, 0x00, 0xd2, 0x08, 0x00, 0x00, 0xd5, 0x0e, 0x00,
  0x00, 0xdb, 0x18, 0x00, 0x00, 0xdd, 0x27, 0x00, 0x00, 0xde, 0x3a, 0x00,
  0x00, 0xdf, 0x50, 0x00, 0x00, 0xe0, 0x68, 0x00, 0x00, 0xe0, 0x84, 0x00,
  0x00, 0xe1, 0xa1, 0x00, 0x00, 0xe1, 0xbd, 0x00, 0x00, 0xe1, 0xe2, 0x00,
  0x00, 0xe0, 0xf4, 0x00, 0x4e, 0x8b, 0x00, 0x00, 0x40, 0x92, 0x00, 0x00,
  0x32, 0x99, 0x00, 0x00, 0x25, 0xa1, 0x00, 0x00, 0x18, 0xa8, 0x00, 0x00,
  0x0e, 0xaf, 0x00, 0x00, 0x05, 0xb5, 0x00, 0x00, 0x00, 0xba, 0x00, 0x00,
  0x00, 0xbf, 0x00, 0x00, 0x00, 0xc4, 0x00, 0x00, 0x00, 0xc8, 0x00, 0x00,
  0x00, 0xce, 0x00, 0x00, 0x00, 0xd1, 0x00, 0x00, 0x00, 0xd4, 0x00, 0x00,
  0x00, 0xd5, 0x00, 0x00, 0x00, 0xd8, 0x00, 0x00, 0x00, 0xda, 0x00, 0x00,
  0x00, 0xdd, 0x00, 0x00, 0x00, 0xdf, 0x00, 0x00, 0x00, 0xe2, 0x00, 0x00,
  0x00, 0xe4, 0x00, 0x00, 0x00, 0xe7, 0x00, 0x00, 0x00, 0xeb, 0x05, 0x00,
  0x00, 0xef, 0x0e, 0x00, 0x00, 0xf4, 0x19, 0x00, 0x00, 0xf5, 0x2b, 0x00,
  0x00, 0xf6, 0x41, 0x00, 0x00, 0xf7, 0x58, 0x00, 0x00, 0xf8, 0x72, 0x00,
  0x00, 0xf9, 0x90, 0x00, 0x00, 0xf9, 0xab, 0x00, 0x00, 0xf8, 0xc4, 0x00,
  0x00, 0xf8, 0xe1, 0x00, 0xff, 0x00, 0x0b, 0x00, 0xff, 0x00, 0x08, 0x00,
  0xff, 0x00, 0x09, 0x00, 0xff, 0x00, 0x0c, 0x00, 0xff, 0x00, 0x12, 0x00,
  0xff, 0x00, 0x1a, 0x00, 0xff, 0x00, 0x26, 0x00, 0xff, 0x00, 0x32, 0x00,
  0xff, 0x00, 0x3e, 0x00, 0xff, 0x00, 0x48, 0x00, 0xff, 0x00, 0x52, 0x00,
  0xff, 0x00, 0x5a, 0x00, 0xff, 0x00, 0x62, 0x00, 0xff, 0x00, 0x69, 0x00,
  0xff, 0x00, 0x6f, 0x00, 0xff, 0x00, 0x75, 0x00, 0xfe, 0x00, 0x7b, 0x00,
  0xfc, 0x00, 0x81, 0x00, 0xfb, 0x00, 0x88, 0x00, 0xf9, 0x00, 0x8f, 0x00,
  0xf7, 0x00, 0x97, 0x00, 0xf5, 0x00, 0xa0, 0x00, 0xf3, 0x00, 0xaa, 0x00,
  0xf2, 0x00, 0xb7, 0x00, 0xef, 0x00, 0xc9, 0x00, 0xed, 0x00, 0xe6, 0x00,
  0xec, 0x00, 0xfb, 0x00, 0xeb, 0x00, 0xff, 0x00, 0xeb, 0x00, 0xff, 0x00,
  0xdd, 0x00, 0xff, 0x00, 0xce, 0x00, 0xff, 0x00, 0xc6, 0x00, 0xff, 0x00,
  0xc2, 0x00, 0xff, 0x00, 0xff, 0x00, 0x04, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x05, 0x00, 0xff, 0x00, 0x0d, 0x00,
  0xff, 0x00, 0x15, 0x00, 0xff, 0x00, 0x21, 0x00, 0xff, 0x00, 0x2c, 0x00,
  0xff, 0x00, 0x38, 0x00, 0xff, 0x00, 0x43, 0x00, 0xfd, 0x00, 0x4c, 0x00,
  0xf9, 0x00, 0x54, 0x00, 0xf7, 0x00, 0x5c, 0x00, 0xf4, 0x00, 0x63, 0x00,
  0xf2, 0x00, 0x69, 0x00, 0xf0, 0x00, 0x6f, 0x00, 0xee, 0x00, 0x75, 0x00,
  0xec, 0x00, 0x7b, 0x00, 0xea, 0x00, 0x82, 0x00, 0xe8, 0x00, 0x89, 0x00,
  0xe7, 0x00, 0x91, 0x00, 0xe4, 0x00, 0x9a, 0x00, 0xe2, 0x00, 0xa4, 0x00,
  0xe0, 0x00, 0xb0, 0x00, 0xdd, 0x00, 0xc0, 0x00, 0xda, 0x00, 0xdc, 0x00,
  0xd8, 0x00, 0xf4, 0x00, 0xd5, 0x00, 0xff, 0x00, 0xd3, 0x00, 0xff, 0x00,
  0xcb, 0x00, 0xff, 0x00, 0xc1, 0x00, 0xff, 0x00, 0xbb, 0x00, 0xff, 0x00,
  0xb7, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x0a, 0x00,
  0xfd, 0x00, 0x11, 0x00, 0xf9, 0x00, 0x1b, 0x00, 0xf6, 0x00, 0x27, 0x00,
  0xf4, 0x00, 0x32, 0x00, 0xf0, 0x00, 0x3c, 0x00, 0xec, 0x00, 0x46, 0x00,
  0xe8, 0x00, 0x4e, 0x00, 0xe4, 0x00, 0x56, 0x00, 0xe1, 0x00, 0x5c, 0x00,
  0xde, 0x00, 0x63, 0x00, 0xdc, 0x00, 0x68, 0x00, 0xd9, 0x00, 0x6e, 0x00,
  0xd5, 0x00, 0x74, 0x00, 0xd2, 0x00, 0x7b, 0x00, 0xd0, 0x00, 0x82, 0x00,
  0xcd, 0x00, 0x8a, 0x00, 0xcb, 0x00, 0x93, 0x00, 0xc8, 0x00, 0x9d, 0x00,
  0xc6, 0x00, 0xa8, 0x00, 0xc4, 0x00, 0xb7, 0x00, 0xc1, 0x00, 0xcc, 0x00,
  0xc0, 0x00, 0xeb, 0x00, 0xbe, 0x00, 0xff, 0x00, 0xbd, 0x00, 0xff, 0x00,
  0xbd, 0x00, 0xff, 0x00, 0xb4, 0x00, 0xff, 0x00, 0xae, 0x00, 0xff, 0x00,
  0xab, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xfa, 0x00, 0x00, 0x00, 0xf2, 0x00, 0x05, 0x00,
  0xea, 0x00, 0x0e, 0x00, 0xe5, 0x00, 0x16, 0x00, 0xe0, 0x00, 0x21, 0x00,
  0xdd, 0x00, 0x2b, 0x00, 0xdb, 0x00, 0x36, 0x00, 0xd3, 0x00, 0x3f, 0x00,
  0xce, 0x00, 0x48, 0x00, 0xca, 0x00, 0x4f, 0x00, 0xc7, 0x00, 0x56, 0x00,
  0xc4, 0x00, 0x5c, 0x00, 0xc2, 0x00, 0x61, 0x00, 0xc0, 0x00, 0x67, 0x00,
  0xbe, 0x00, 0x6d, 0x00, 0xbc, 0x00, 0x73, 0x00, 0xba, 0x00, 0x7a, 0x00,
  0xb8, 0x00, 0x82, 0x00, 0xb6, 0x00, 0x8b, 0x00, 0xb4, 0x00, 0x96, 0x00,
  0xb2, 0x00, 0xa1, 0x00, 0xb0, 0x00, 0xaf, 0x00, 0xae, 0x00, 0xc1, 0x00,
  0xad, 0x00, 0xe0, 0x00, 0xab, 0x00, 0xf7, 0x00, 0xaa, 0x00, 0xff, 0x00,
  0xa9, 0x00, 0xff, 0x00, 0xa6, 0x00, 0xff, 0x00, 0xa1, 0x00, 0xff, 0x00,
  0x9f, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xf7, 0x00, 0x00, 0x00, 0xe8, 0x00, 0x00, 0x00, 0xdc, 0x00, 0x00, 0x00,
  0xd0, 0x00, 0x0a, 0x00, 0xca, 0x00, 0x11, 0x00, 0xc5, 0x00, 0x1b, 0x00,
  0xc2, 0x00, 0x25, 0x00, 0xbf, 0x00, 0x2f, 0x00, 0xbc, 0x00, 0x38, 0x00,
  0xb8, 0x00, 0x41, 0x00, 0xb5, 0x00, 0x48, 0x00, 0xb2, 0x00, 0x4f, 0x00,
  0xb0, 0x00, 0x55, 0x00, 0xae, 0x00, 0x5b, 0x00, 0xac, 0x00, 0x61, 0x00,
  0xaa, 0x00, 0x66, 0x00, 0xa8, 0x00, 0x6c, 0x00, 0xa7, 0x00, 0x73, 0x00,
  0xa5, 0x00, 0x7b, 0x00, 0xa3, 0x00, 0x84, 0x00, 0xa1, 0x00, 0x8e, 0x00,
  0x9f, 0x00, 0x9a, 0x00, 0x9d, 0x00, 0xa7, 0x00, 0x9b, 0x00, 0xb8, 0x00,
  0x9a, 0x00, 0xd0, 0x00, 0x99, 0x00, 0xef, 0x00, 0x98, 0x00, 0xff, 0x00,
  0x97, 0x00, 0xff, 0x00, 0x96, 0x00, 0xff, 0x00, 0x94, 0x00, 0xff, 0x00,
  0x92, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xf6, 0x00, 0x00, 0x00,
  0xe4, 0x00, 0x00, 0x00, 0xd2, 0x00, 0x00, 0x00, 0xc5, 0x00, 0x00, 0x00,
  0xbb, 0x00, 0x05, 0x00, 0xb5, 0x00, 0x0e, 0x00, 0xb0, 0x00, 0x15, 0x00,
  0xac, 0x00, 0x1f, 0x00, 0xaa, 0x00, 0x29, 0x00, 0xa8, 0x00, 0x32, 0x00,
  0xa5, 0x00, 0x3a, 0x00, 0xa2, 0x00, 0x42, 0x00, 0xa0, 0x00, 0x49, 0x00,
  0x9e, 0x00, 0x4f, 0x00, 0x9c, 0x00, 0x55, 0x00, 0x9a, 0x00, 0x5a, 0x00,
  0x98, 0x00, 0x60, 0x00, 0x96, 0x00, 0x66, 0x00, 0x95, 0x00, 0x6c, 0x00,
  0x93, 0x00, 0x74, 0x00, 0x92, 0x00, 0x7d, 0x00, 0x90, 0x00, 0x87, 0x00,
  0x8e, 0x00, 0x93, 0x00, 0x8c, 0x00, 0xa1, 0x00, 0x8b, 0x00, 0xb0, 0x00,
  0x8a, 0x00, 0xc5, 0x00, 0x88, 0x00, 0xe6, 0x00, 0x87, 0x00, 0xfb, 0x00,
  0x86, 0x00, 0xff, 0x00, 0x87, 0x00, 0xff, 0x00, 0x87, 0x00, 0xff, 0x00,
  0x86, 0x00, 0xff, 0x00, 0xf8, 0x00, 0x00, 0x00, 0xe5, 0x00, 0x00, 0x00,
  0xcd, 0x00, 0x00, 0x00, 0xbd, 0x00, 0x00, 0x00, 0xb3, 0x00, 0x00, 0x00,
  0xaa, 0x00, 0x00, 0x00, 0xa3, 0x00, 0x0a, 0x00, 0x9f, 0x00, 0x11, 0x00,
  0x9b, 0x00, 0x19, 0x00, 0x99, 0x00, 0x23, 0x00, 0x97, 0x00, 0x2c, 0x00,
  0x95, 0x00, 0x34, 0x00, 0x92, 0x00, 0x3c, 0x00, 0x90, 0x00, 0x43, 0x00,
  0x8e, 0x00, 0x49, 0x00, 0x8c, 0x00, 0x4f, 0x00, 0x8a, 0x00, 0x54, 0x00,
  0x89, 0x00, 0x5a, 0x00, 0x87, 0x00, 0x60, 0x00, 0x86, 0x00, 0x66, 0x00,
  0x84, 0x00, 0x6e, 0x00, 0x83, 0x00, 0x77, 0x00, 0x81, 0x00, 0x81, 0x00,
  0x7f, 0x00, 0x8d, 0x00, 0x7e, 0x00, 0x9b, 0x00, 0x7c, 0x00, 0xaa, 0x00,
  0x7b, 0x00, 0xbc, 0x00, 0x7a, 0x00, 0xdb, 0x00, 0x78, 0x00, 0xf5, 0x00,
  0x78, 0x00, 0xff, 0x00, 0x78, 0x00, 0xff, 0x00, 0x78, 0x00, 0xff, 0x00,
  0x78, 0x00, 0xff, 0x00, 0xed, 0x00, 0x00, 0x00, 0xd1, 0x02, 0x00, 0x00,
  0xbb, 0x02, 0x00, 0x00, 0xac, 0x01, 0x00, 0x00, 0xa2, 0x00, 0x00, 0x00,
  0x9b, 0x00, 0x00, 0x00, 0x96, 0x00, 0x05, 0x00, 0x91, 0x00, 0x0d, 0x00,
  0x8d, 0x00, 0x14, 0x00, 0x8b, 0x00, 0x1d, 0x00, 0x88, 0x00, 0x26, 0x00,
  0x86, 0x00, 0x2e, 0x00, 0x84, 0x00, 0x36, 0x00, 0x82, 0x00, 0x3d, 0x00,
  0x80, 0x00, 0x43, 0x00, 0x7e, 0x00, 0x49, 0x00, 0x7d, 0x00, 0x4f, 0x00,
  0x7c, 0x00, 0x55, 0x00, 0x7a, 0x00, 0x5b, 0x00, 0x79, 0x00, 0x61, 0x00,
  0x77, 0x00, 0x69, 0x00, 0x75, 0x00, 0x71, 0x00, 0x74, 0x00, 0x7c, 0x00,
  0x72, 0x00, 0x88, 0x00, 0x71, 0x00, 0x96, 0x00, 0x6f, 0x00, 0xa5, 0x00,
  0x6e, 0x00, 0xb6, 0x00, 0x6d, 0x00, 0xce, 0x00, 0x6c, 0x00, 0xee, 0x00,
  0x6b, 0x00, 0xff, 0x00, 0x6b, 0x00, 0xff, 0x00, 0x6b, 0x00, 0xff, 0x00,
  0x6b, 0x00, 0xff, 0x00, 0xdf, 0x0b, 0x00, 0x00, 0xc2, 0x0c, 0x00, 0x00,
  0xae, 0x0c, 0x00, 0x00, 0x9e, 0x0c, 0x00, 0x00, 0x93, 0x0b, 0x00, 0x00,
  0x8c, 0x07, 0x00, 0x00, 0x88, 0x02, 0x00, 0x00, 0x85, 0x00, 0x09, 0x00,
  0x81, 0x00, 0x10, 0x00, 0x7f, 0x00, 0x17, 0x00, 0x7c, 0x00, 0x20, 0x00,
  0x7a, 0x00, 0x28, 0x00, 0x78, 0x00, 0x30, 0x00, 0x76, 0x00, 0x38, 0x00,
  0x74, 0x00, 0x3e, 0x00, 0x73, 0x00, 0x44, 0x00, 0x71, 0x00, 0x4a, 0x00,
  0x70, 0x00, 0x50, 0x00, 0x6e, 0x00, 0x56, 0x00, 0x6d, 0x00, 0x5d, 0x00,
  0x6c, 0x00, 0x64, 0x00, 0x6a, 0x00, 0x6d, 0x00, 0x68, 0x00, 0x77, 0x00,
  0x67, 0x00, 0x84, 0x00, 0x65, 0x00, 0x92, 0x00, 0x64, 0x00, 0xa1, 0x00,
  0x63, 0x00, 0xb2, 0x00, 0x61, 0x00, 0xc9, 0x00, 0x60, 0x00, 0xe9, 0x00,
  0x60, 0x00, 0xfc, 0x00, 0x60, 0x00, 0xff, 0x00, 0x60, 0x00, 0xff, 0x00,
  0x60, 0x00, 0xff, 0x00, 0xd0, 0x10, 0x00, 0x00, 0xb6, 0x11, 0x00, 0x00,
  0xa2, 0x12, 0x00, 0x00, 0x93, 0x12, 0x00, 0x00, 0x88, 0x11, 0x00, 0x00,
  0x80, 0x0f, 0x00, 0x00, 0x7c, 0x0d, 0x00, 0x00, 0x79, 0x09, 0x01, 0x00,
  0x78, 0x03, 0x0b, 0x00, 0x75, 0x00, 0x11, 0x00, 0x73, 0x00, 0x1a, 0x00,
  0x70, 0x00, 0x23, 0x00, 0x6e, 0x01, 0x2b, 0x00, 0x6c, 0x01, 0x33, 0x00,
  0x6a, 0x02, 0x39, 0x00, 0x69, 0x03, 0x40, 0x00, 0x67, 0x03, 0x46, 0x00,
  0x66, 0x04, 0x4c, 0x00, 0x65, 0x04, 0x52, 0x00, 0x63, 0x05, 0x59, 0x00,
  0x62, 0x05, 0x61, 0x00, 0x60, 0x05, 0x6a, 0x00, 0x5f, 0x06, 0x74, 0x00,
  0x5d, 0x06, 0x81, 0x00, 0x5c, 0x07, 0x8f, 0x00, 0x5a, 0x07, 0x9f, 0x00,
  0x59, 0x07, 0xb0, 0x00, 0x57, 0x07, 0xc6, 0x00, 0x56, 0x09, 0xe7, 0x00,
  0x56, 0x0a, 0xfb, 0x00, 0x55, 0x0a, 0xff, 0x00, 0x55, 0x0a, 0xff, 0x00,
  0x56, 0x0a, 0xff, 0x00, 0xc6, 0x15, 0x00, 0x00, 0xad, 0x17, 0x00, 0x00,
  0x99, 0x18, 0x00, 0x00, 0x8a, 0x18, 0x00, 0x00, 0x7f, 0x17, 0x00, 0x00,
  0x76, 0x16, 0x00, 0x00, 0x71, 0x13, 0x00, 0x00, 0x6e, 0x10, 0x00, 0x00,
  0x6d, 0x0d, 0x05, 0x00, 0x6d, 0x09, 0x0d, 0x00, 0x6a, 0x09, 0x14, 0x00,
  0x67, 0x0a, 0x1d, 0x00, 0x65, 0x0a, 0x26, 0x00, 0x63, 0x0b, 0x2e, 0x00,
  0x62, 0x0c, 0x35, 0x00, 0x60, 0x0c, 0x3c, 0x00, 0x5f, 0x0c, 0x42, 0x00,
  0x5e, 0x0d, 0x48, 0x00, 0x5c, 0x0d, 0x4f, 0x00, 0x5b, 0x0d, 0x56, 0x00,
  0x59, 0x0d, 0x5e, 0x00, 0x58, 0x0e, 0x68, 0x00, 0x56, 0x0e, 0x73, 0x00,
  0x55, 0x0e, 0x80, 0x00, 0x53, 0x0e, 0x8f, 0x00, 0x51, 0x0e, 0x9f, 0x00,
  0x50, 0x0e, 0xb1, 0x00, 0x4e, 0x0e, 0xc8, 0x00, 0x4d, 0x10, 0xea, 0x00,
  0x4d, 0x10, 0xfd, 0x00, 0x4d, 0x10, 0xff, 0x00, 0x4d, 0x10, 0xff, 0x00,
  0x4d, 0x10, 0xff, 0x00, 0xbc, 0x1b, 0x00, 0x00, 0xa5, 0x1c, 0x00, 0x00,
  0x92, 0x1d, 0x00, 0x00, 0x83, 0x1e, 0x00, 0x00, 0x77, 0x1d, 0x00, 0x00,
  0x6f, 0x1c, 0x00, 0x00, 0x69, 0x1a, 0x00, 0x00, 0x66, 0x17, 0x00, 0x00,
  0x64, 0x14, 0x00, 0x00, 0x64, 0x10, 0x08, 0x00, 0x62, 0x0f, 0x10, 0x00,
  0x5f, 0x10, 0x18, 0x00, 0x5d, 0x10, 0x21, 0x00, 0x5b, 0x11, 0x29, 0x00,
  0x5a, 0x11, 0x31, 0x00, 0x58, 0x12, 0x38, 0x00, 0x57, 0x12, 0x3e, 0x00,
  0x56, 0x12, 0x45, 0x00, 0x54, 0x12, 0x4c, 0x00, 0x53, 0x13, 0x53, 0x00,
  0x51, 0x13, 0x5b, 0x00, 0x50, 0x13, 0x65, 0x00, 0x4e, 0x14, 0x70, 0x00,
  0x4c, 0x14, 0x7d, 0x00, 0x4b, 0x14, 0x8c, 0x00, 0x49, 0x14, 0x9c, 0x00,
  0x47, 0x15, 0xae, 0x00, 0x46, 0x15, 0xc5, 0x00, 0x45, 0x15, 0xe8, 0x00,
  0x45, 0x16, 0xfe, 0x00, 0x45, 0x16, 0xff, 0x00, 0x45, 0x15, 0xff, 0x00,
  0x45, 0x15, 0xff, 0x00, 0xb5, 0x1f, 0x00, 0x00, 0x9e, 0x21, 0x00, 0x00,
  0x8b, 0x22, 0x00, 0x00, 0x7c, 0x22, 0x00, 0x00, 0x71, 0x22, 0x00, 0x00,
  0x68, 0x21, 0x00, 0x00, 0x62, 0x1f, 0x00, 0x00, 0x5f, 0x1d, 0x00, 0x00,
  0x5c, 0x1a, 0x00, 0x00, 0x5b, 0x17, 0x02, 0x00, 0x5a, 0x15, 0x0d, 0x00,
  0x57, 0x16, 0x14, 0x00, 0x55, 0x16, 0x1d, 0x00, 0x54, 0x17, 0x25, 0x00,
  0x52, 0x18, 0x2d, 0x00, 0x51, 0x18, 0x34, 0x00, 0x4f, 0x18, 0x3b, 0x00,
  0x4e, 0x19, 0x42, 0x00, 0x4d, 0x19, 0x48, 0x00, 0x4b, 0x1a, 0x50, 0x00,
  0x4a, 0x1a, 0x58, 0x00, 0x48, 0x1a, 0x62, 0x00, 0x47, 0x1a, 0x6d, 0x00,
  0x45, 0x1b, 0x7a, 0x00, 0x43, 0x1b, 0x89, 0x00, 0x42, 0x1b, 0x9a, 0x00,
  0x40, 0x1b, 0xac, 0x00, 0x3f, 0x1b, 0xc2, 0x00, 0x3e, 0x1c, 0xe5, 0x00,
  0x3d, 0x1c, 0xfc, 0x00, 0x3e, 0x1c, 0xff, 0x00, 0x3e, 0x1b, 0xff, 0x00,
  0x3e, 0x1b, 0xff, 0x00, 0xaf, 0x23, 0x00, 0x00, 0x98, 0x24, 0x00, 0x00,
  0x86, 0x25, 0x00, 0x00, 0x77, 0x26, 0x00, 0x00, 0x6c, 0x26, 0x00, 0x00,
  0x63, 0x25, 0x00, 0x00, 0x5d, 0x24, 0x00, 0x00, 0x59, 0x22, 0x00, 0x00,
  0x56, 0x1f, 0x00, 0x00, 0x54, 0x1d, 0x00, 0x00, 0x53, 0x1c, 0x0b, 0x00,
  0x51, 0x1c, 0x12, 0x00, 0x4e, 0x1d, 0x1a, 0x00, 0x4d, 0x1d, 0x22, 0x00,
  0x4b, 0x1e, 0x29, 0x00, 0x4a, 0x1e, 0x31, 0x00, 0x49, 0x1f, 0x37, 0x00,
  0x47, 0x1f, 0x3e, 0x00, 0x46, 0x20, 0x45, 0x00, 0x45, 0x20, 0x4d, 0x00,
  0x43, 0x20, 0x55, 0x00, 0x42, 0x20, 0x5f, 0x00, 0x40, 0x21, 0x6a, 0x00,
  0x3f, 0x21, 0x77, 0x00, 0x3d, 0x21, 0x87, 0x00, 0x3b, 0x21, 0x98, 0x00,
  0x39, 0x21, 0xaa, 0x00, 0x38, 0x22, 0xc0, 0x00, 0x37, 0x22, 0xe3, 0x00,
  0x37, 0x22, 0xfb, 0x00, 0x37, 0x22, 0xff, 0x00, 0x38, 0x21, 0xff, 0x00,
  0x38, 0x21, 0xff, 0x00, 0xaa, 0x26, 0x00, 0x00, 0x94, 0x27, 0x00, 0x00,
  0x81, 0x29, 0x00, 0x00, 0x73, 0x29, 0x00, 0x00, 0x67, 0x29, 0x00, 0x00,
  0x5f, 0x29, 0x00, 0x00, 0x58, 0x28, 0x00, 0x00, 0x54, 0x26, 0x00, 0x00,
  0x51, 0x23, 0x00, 0x00, 0x4f, 0x22, 0x00, 0x00, 0x4c, 0x22, 0x07, 0x00,
  0x4a, 0x22, 0x10, 0x00, 0x48, 0x22, 0x17, 0x00, 0x47, 0x23, 0x1f, 0x00,
  0x45, 0x24, 0x26, 0x00, 0x44, 0x24, 0x2e, 0x00, 0x42, 0x24, 0x34, 0x00,
  0x41, 0x25, 0x3b, 0x00, 0x40, 0x25, 0x43, 0x00, 0x3f, 0x25, 0x4a, 0x00,
  0x3d, 0x26, 0x53, 0x00, 0x3c, 0x26, 0x5c, 0x00, 0x3a, 0x26, 0x67, 0x00,
  0x39, 0x26, 0x75, 0x00, 0x37, 0x27, 0x84, 0x00, 0x35, 0x27, 0x96, 0x00,
  0x34, 0x27, 0xa8, 0x00, 0x32, 0x27, 0xbe, 0x00, 0x31, 0x27, 0xe1, 0x00,
  0x31, 0x27, 0xf9, 0x00, 0x32, 0x26, 0xff, 0x00, 0x32, 0x26, 0xff, 0x00,
  0x33, 0x25, 0xff, 0x00, 0xa5, 0x29, 0x00, 0x00, 0x8f, 0x2a, 0x00, 0x00,
  0x7d, 0x2c, 0x00, 0x00, 0x6f, 0x2c, 0x00, 0x00, 0x64, 0x2d, 0x00, 0x00,
  0x5b, 0x2c, 0x00, 0x00, 0x55, 0x2b, 0x00, 0x00, 0x50, 0x2a, 0x00, 0x00,
  0x4c, 0x28, 0x00, 0x00, 0x4a, 0x26, 0x00, 0x00, 0x47, 0x27, 0x04, 0x00,
  0x44, 0x27, 0x0d, 0x00, 0x42, 0x28, 0x14, 0x00, 0x41, 0x28, 0x1c, 0x00,
  0x3f, 0x29, 0x23, 0x00, 0x3e, 0x29, 0x2b, 0x00, 0x3d, 0x29, 0x32, 0x00,
  0x3c, 0x2a, 0x39, 0x00, 0x3b, 0x2a, 0x40, 0x00, 0x39, 0x2a, 0x48, 0x00,
  0x38, 0x2b, 0x50, 0x00, 0x36, 0x2b, 0x5a, 0x00, 0x35, 0x2b, 0x65, 0x00,
  0x33, 0x2b, 0x72, 0x00, 0x31, 0x2b, 0x82, 0x00, 0x30, 0x2c, 0x94, 0x00,
  0x2e, 0x2c, 0xa7, 0x00, 0x2c, 0x2c, 0xbc, 0x00, 0x2b, 0x2c, 0xde, 0x00,
  0x2c, 0x2c, 0xf8, 0x00, 0x2c, 0x2b, 0xff, 0x00, 0x2d, 0x2a, 0xff, 0x00,
  0x2d, 0x2a, 0xff, 0x00, 0xa1, 0x2c, 0x00, 0x00, 0x8b, 0x2d, 0x00, 0x00,
  0x79, 0x2e, 0x00, 0x00, 0x6b, 0x2f, 0x00, 0x00, 0x60, 0x2f, 0x00, 0x00,
  0x58, 0x2f, 0x00, 0x00, 0x51, 0x2e, 0x00, 0x00, 0x4c, 0x2e, 0x00, 0x00,
  0x48, 0x2c, 0x00, 0x00, 0x45, 0x2b, 0x00, 0x00, 0x41, 0x2b, 0x00, 0x00,
  0x3f, 0x2c, 0x0b, 0x00, 0x3d, 0x2c, 0x11, 0x00, 0x3b, 0x2d, 0x19, 0x00,
  0x3a, 0x2e, 0x21, 0x00, 0x39, 0x2e, 0x28, 0x00, 0x37, 0x2e, 0x2f, 0x00,
  0x36, 0x2f, 0x36, 0x00, 0x35, 0x2f, 0x3e, 0x00, 0x34, 0x2f, 0x45, 0x00,
  0x33, 0x2f, 0x4e, 0x00, 0x31, 0x30, 0x58, 0x00, 0x30, 0x30, 0x63, 0x00,
  0x2e, 0x30, 0x70, 0x00, 0x2c, 0x30, 0x80, 0x00, 0x2a, 0x30, 0x92, 0x00,
  0x29, 0x30, 0xa5, 0x00, 0x27, 0x30, 0xba, 0x00, 0x26, 0x30, 0xdc, 0x00,
  0x26, 0x30, 0xf7, 0x00, 0x27, 0x2f, 0xff, 0x00, 0x28, 0x2f, 0xff, 0x00,
  0x28, 0x2e, 0xff, 0x00, 0x9c, 0x2e, 0x00, 0x00, 0x87, 0x30, 0x00, 0x00,
  0x76, 0x31, 0x00, 0x00, 0x68, 0x32, 0x00, 0x00, 0x5d, 0x32, 0x00, 0x00,
  0x55, 0x32, 0x00, 0x00, 0x4e, 0x31, 0x00, 0x00, 0x48, 0x31, 0x00, 0x00,
  0x44, 0x30, 0x00, 0x00, 0x40, 0x2f, 0x00, 0x00, 0x3c, 0x30, 0x00, 0x00,
  0x3a, 0x31, 0x09, 0x00, 0x37, 0x31, 0x10, 0x00, 0x36, 0x32, 0x16, 0x00,
  0x35, 0x32, 0x1e, 0x00, 0x33, 0x33, 0x25, 0x00, 0x32, 0x33, 0x2c, 0x00,
  0x31, 0x33, 0x33, 0x00, 0x30, 0x34, 0x3b, 0x00, 0x2f, 0x34, 0x43, 0x00,
  0x2d, 0x34, 0x4c, 0x00, 0x2c, 0x34, 0x56, 0x00, 0x2a, 0x35, 0x61, 0x00,
  0x29, 0x35, 0x6e, 0x00, 0x27, 0x35, 0x7e, 0x00, 0x25, 0x35, 0x90, 0x00,
  0x23, 0x35, 0xa3, 0x00, 0x22, 0x35, 0xb9, 0x00, 0x21, 0x35, 0xd9, 0x00,
  0x21, 0x34, 0xf6, 0x00, 0x22, 0x34, 0xff, 0x00, 0x23, 0x33, 0xff, 0x00,
  0x23, 0x32, 0xff, 0x00, 0x98, 0x31, 0x00, 0x00, 0x83, 0x33, 0x00, 0x00,
  0x72, 0x34, 0x00, 0x00, 0x65, 0x34, 0x00, 0x00, 0x5a, 0x35, 0x00, 0x00,
  0x51, 0x35, 0x00, 0x00, 0x4b, 0x34, 0x00, 0x00, 0x45, 0x34, 0x00, 0x00,
  0x40, 0x34, 0x00, 0x00, 0x3a, 0x33, 0x00, 0x00, 0x37, 0x34, 0x00, 0x00,
  0x34, 0x35, 0x06, 0x00, 0x32, 0x36, 0x0e, 0x00, 0x30, 0x37, 0x13, 0x00,
  0x2f, 0x37, 0x1b, 0x00, 0x2e, 0x37, 0x22, 0x00, 0x2d, 0x38, 0x29, 0x00,
  0x2b, 0x38, 0x31, 0x00, 0x2a, 0x38, 0x38, 0x00, 0x29, 0x39, 0x40, 0x00,
  0x28, 0x39, 0x49, 0x00, 0x26, 0x39, 0x53, 0x00, 0x25, 0x39, 0x5f, 0x00,
  0x23, 0x39, 0x6c, 0x00, 0x21, 0x3a, 0x7c, 0x00, 0x20, 0x3a, 0x8e, 0x00,
  0x1e, 0x3a, 0xa2, 0x00, 0x1c, 0x3a, 0xb7, 0x00, 0x1b, 0x39, 0xd5, 0x00,
  0x1c, 0x39, 0xf5, 0x00, 0x1d, 0x38, 0xff, 0x00, 0x1d, 0x38, 0xff, 0x00,
  0x1e, 0x37, 0xff, 0x00, 0x93, 0x34, 0x00, 0x00, 0x7f, 0x36, 0x00, 0x00,
  0x6e, 0x37, 0x00, 0x00, 0x61, 0x37, 0x00, 0x00, 0x57, 0x37, 0x00, 0x00,
  0x4e, 0x37, 0x00, 0x00, 0x48, 0x37, 0x00, 0x00, 0x42, 0x37, 0x00, 0x00,
  0x3c, 0x37, 0x00, 0x00, 0x35, 0x38, 0x00, 0x00, 0x32, 0x39, 0x00, 0x00,
  0x2f, 0x3a, 0x02, 0x00, 0x2c, 0x3b, 0x0b, 0x00, 0x2a, 0x3c, 0x11, 0x00,
  0x29, 0x3c, 0x18, 0x00, 0x28, 0x3d, 0x1f, 0x00, 0x26, 0x3d, 0x26, 0x00,
  0x25, 0x3d, 0x2e, 0x00, 0x24, 0x3d, 0x35, 0x00, 0x23, 0x3e, 0x3d, 0x00,
  0x22, 0x3e, 0x46, 0x00, 0x20, 0x3e, 0x50, 0x00, 0x1f, 0x3e, 0x5c, 0x00,
  0x1d, 0x3f, 0x69, 0x00, 0x1b, 0x3f, 0x79, 0x00, 0x1a, 0x3f, 0x8c, 0x00,
  0x18, 0x3f, 0xa0, 0x00, 0x16, 0x3f, 0xb5, 0x00, 0x15, 0x3e, 0xd2, 0x00,
  0x16, 0x3e, 0xf3, 0x00, 0x17, 0x3d, 0xff, 0x00, 0x18, 0x3c, 0xff, 0x00,
  0x18, 0x3c, 0xff, 0x00, 0x8e, 0x37, 0x00, 0x00, 0x7a, 0x38, 0x00, 0x00,
  0x6a, 0x39, 0x00, 0x00, 0x5e, 0x3a, 0x00, 0x00, 0x53, 0x3a, 0x00, 0x00,
  0x4b, 0x3a, 0x00, 0x00, 0x45, 0x3a, 0x00, 0x00, 0x3f, 0x3a, 0x00, 0x00,
  0x39, 0x3a, 0x00, 0x00, 0x32, 0x3c, 0x00, 0x00, 0x2e, 0x3e, 0x00, 0x00,
  0x29, 0x40, 0x00, 0x00, 0x26, 0x41, 0x08, 0x00, 0x24, 0x42, 0x0e, 0x00,
  0x22, 0x42, 0x14, 0x00, 0x21, 0x42, 0x1b, 0x00, 0x20, 0x43, 0x23, 0x00,
  0x1f, 0x43, 0x2a, 0x00, 0x1e, 0x43, 0x32, 0x00, 0x1c, 0x43, 0x3a, 0x00,
  0x1b, 0x44, 0x43, 0x00, 0x1a, 0x44, 0x4d, 0x00, 0x18, 0x44, 0x59, 0x00,
  0x17, 0x44, 0x67, 0x00, 0x15, 0x44, 0x77, 0x00, 0x13, 0x44, 0x8a, 0x00,
  0x12, 0x44, 0x9e, 0x00, 0x11, 0x44, 0xb3, 0x00, 0x10, 0x44, 0xd0, 0x00,
  0x10, 0x43, 0xf2, 0x00, 0x11, 0x42, 0xff, 0x00, 0x12, 0x42, 0xff, 0x00,
  0x13, 0x41, 0xff, 0x00, 0x89, 0x3b, 0x00, 0x00, 0x76, 0x3c, 0x00, 0x00,
  0x66, 0x3d, 0x00, 0x00, 0x5a, 0x3d, 0x00, 0x00, 0x50, 0x3d, 0x00, 0x00,
  0x48, 0x3d, 0x00, 0x00, 0x42, 0x3d, 0x00, 0x00, 0x3c, 0x3d, 0x00, 0x00,
  0x36, 0x3e, 0x00, 0x00, 0x2f, 0x40, 0x00, 0x00, 0x2a, 0x42, 0x00, 0x00,
  0x25, 0x44, 0x00, 0x00, 0x21, 0x46, 0x03, 0x00, 0x1d, 0x48, 0x0c, 0x00,
  0x1b, 0x49, 0x11, 0x00, 0x19, 0x49, 0x17, 0x00, 0x18, 0x49, 0x1e, 0x00,
  0x17, 0x49, 0x26, 0x00, 0x16, 0x49, 0x2e, 0x00, 0x15, 0x4a, 0x36, 0x00,
  0x14, 0x4a, 0x40, 0x00, 0x13, 0x4a, 0x4a, 0x00, 0x11, 0x4a, 0x56, 0x00,
  0x10, 0x4a, 0x64, 0x00, 0x0f, 0x4a, 0x74, 0x00, 0x0e, 0x4a, 0x87, 0x00,
  0x0d, 0x4a, 0x9b, 0x00, 0x0c, 0x4a, 0xb0, 0x00, 0x0a, 0x4a, 0xca, 0x00,
  0x0b, 0x49, 0xec, 0x00, 0x0c, 0x48, 0xff, 0x00, 0x0d, 0x47, 0xff, 0x00,
  0x0d, 0x47, 0xff, 0x00, 0x83, 0x3e, 0x00, 0x00, 0x71, 0x3f, 0x00, 0x00,
  0x62, 0x40, 0x00, 0x00, 0x56, 0x40, 0x00, 0x00, 0x4d, 0x40, 0x00, 0x00,
  0x45, 0x40, 0x00, 0x00, 0x3f, 0x40, 0x00, 0x00, 0x39, 0x41, 0x00, 0x00,
  0x32, 0x42, 0x00, 0x00, 0x2b, 0x45, 0x00, 0x00, 0x26, 0x47, 0x00, 0x00,
  0x21, 0x49, 0x00, 0x00, 0x1c, 0x4b, 0x00, 0x00, 0x16, 0x4e, 0x07, 0x00,
  0x13, 0x50, 0x0e, 0x00, 0x12, 0x50, 0x13, 0x00, 0x11, 0x50, 0x19, 0x00,
  0x10, 0x50, 0x21, 0x00, 0x0f, 0x50, 0x29, 0x00, 0x0e, 0x50, 0x31, 0x00,
  0x0d, 0x50, 0x3b, 0x00, 0x0d, 0x51, 0x46, 0x00, 0x0b, 0x51, 0x51, 0x00,
  0x0a, 0x51, 0x5f, 0x00, 0x09, 0x51, 0x6f, 0x00, 0x07, 0x50, 0x81, 0x00,
  0x05, 0x50, 0x96, 0x00, 0x03, 0x50, 0xab, 0x00, 0x02, 0x50, 0xc5, 0x00,
  0x03, 0x4f, 0xe8, 0x00, 0x03, 0x4f, 0xfb, 0x00, 0x05, 0x4e, 0xff, 0x00,
  0x06, 0x4d, 0xff, 0x00, 0x7d, 0x42, 0x00, 0x00, 0x6b, 0x43, 0x00, 0x00,
  0x5d, 0x44, 0x00, 0x00, 0x52, 0x44, 0x00, 0x00, 0x4a, 0x44, 0x00, 0x00,
  0x43, 0x43, 0x00, 0x00, 0x3c, 0x44, 0x00, 0x00, 0x35, 0x45, 0x00, 0x00,
  0x2e, 0x47, 0x00, 0x00, 0x27, 0x4a, 0x00, 0x00, 0x21, 0x4c, 0x00, 0x00,
  0x1c, 0x4f, 0x00, 0x00, 0x17, 0x51, 0x00, 0x00, 0x12, 0x54, 0x03, 0x00,
  0x0e, 0x57, 0x0a, 0x00, 0x0b, 0x58, 0x10, 0x00, 0x0a, 0x58, 0x15, 0x00,
  0x08, 0x58, 0x1c, 0x00, 0x07, 0x58, 0x24, 0x00, 0x06, 0x58, 0x2c, 0x00,
  0x05, 0x58, 0x36, 0x00, 0x03, 0x58, 0x40, 0x00, 0x01, 0x58, 0x4c, 0x00,
  0x00, 0x58, 0x5a, 0x00, 0x00, 0x58, 0x69, 0x00, 0x00, 0x58, 0x7c, 0x00,
  0x00, 0x58, 0x91, 0x00, 0x00, 0x57, 0xa7, 0x00, 0x00, 0x57, 0xc0, 0x00,
  0x00, 0x56, 0xe5, 0x00, 0x00, 0x56, 0xf9, 0x00, 0x00, 0x55, 0xff, 0x00,
  0x00, 0x55, 0xff, 0x00, 0x76, 0x47, 0x00, 0x00, 0x66, 0x47, 0x00, 0x00,
  0x59, 0x48, 0x00, 0x00, 0x4f, 0x47, 0x00, 0x00, 0x47, 0x47, 0x00, 0x00,
  0x40, 0x47, 0x00, 0x00, 0x38, 0x48, 0x00, 0x00, 0x30, 0x4a, 0x00, 0x00,
  0x29, 0x4d, 0x00, 0x00, 0x22, 0x50, 0x00, 0x00, 0x1c, 0x53, 0x00, 0x00,
  0x16, 0x55, 0x00, 0x00, 0x11, 0x58, 0x00, 0x00, 0x0d, 0x5b, 0x02, 0x00,
  0x09, 0x5e, 0x09, 0x00, 0x04, 0x5f, 0x0e, 0x00, 0x00, 0x5f, 0x12, 0x00,
  0x00, 0x5f, 0x18, 0x00, 0x00, 0x60, 0x1f, 0x00, 0x00, 0x60, 0x27, 0x00,
  0x00, 0x60, 0x30, 0x00, 0x00, 0x60, 0x3b, 0x00, 0x00, 0x60, 0x47, 0x00,
  0x00, 0x60, 0x54, 0x00, 0x00, 0x60, 0x63, 0x00, 0x00, 0x60, 0x76, 0x00,
  0x00, 0x60, 0x8b, 0x00, 0x00, 0x5f, 0xa2, 0x00, 0x00, 0x5f, 0xbb, 0x00,
  0x00, 0x5f, 0xe2, 0x00, 0x00, 0x5e, 0xf9, 0x00, 0x00, 0x5d, 0xff, 0x00,
  0x00, 0x5d, 0xff, 0x00, 0x6f, 0x4b, 0x00, 0x00, 0x61, 0x4c, 0x00, 0x00,
  0x55, 0x4c, 0x00, 0x00, 0x4c, 0x4b, 0x00, 0x00, 0x44, 0x4b, 0x00, 0x00,
  0x3b, 0x4c, 0x00, 0x00, 0x32, 0x4e, 0x00, 0x00, 0x2b, 0x51, 0x00, 0x00,
  0x23, 0x54, 0x00, 0x00, 0x1c, 0x57, 0x00, 0x00, 0x16, 0x5b, 0x00, 0x00,
  0x11, 0x5e, 0x00, 0x00, 0x0d, 0x60, 0x00, 0x00, 0x08, 0x63, 0x00, 0x00,
  0x02, 0x66, 0x07, 0x00, 0x00, 0x67, 0x0c, 0x00, 0x00, 0x67, 0x0f, 0x00,
  0x00, 0x68, 0x13, 0x00, 0x00, 0x69, 0x19, 0x00, 0x00, 0x6a, 0x21, 0x00,
  0x00, 0x6a, 0x29, 0x00, 0x00, 0x6a, 0x34, 0x00, 0x00, 0x6a, 0x40, 0x00,
  0x00, 0x6a, 0x4d, 0x00, 0x00, 0x6a, 0x5d, 0x00, 0x00, 0x6a, 0x6f, 0x00,
  0x00, 0x6a, 0x85, 0x00, 0x00, 0x6a, 0x9d, 0x00, 0x00, 0x69, 0xb6, 0x00,
  0x00, 0x68, 0xdd, 0x00, 0x00, 0x68, 0xf7, 0x00, 0x00, 0x67, 0xff, 0x00,
  0x00, 0x66, 0xff, 0x00, 0x69, 0x51, 0x00, 0x00, 0x5c, 0x50, 0x00, 0x00,
  0x52, 0x50, 0x00, 0x00, 0x4a, 0x4f, 0x00, 0x00, 0x3f, 0x50, 0x00, 0x00,
  0x35, 0x53, 0x00, 0x00, 0x2d, 0x56, 0x00, 0x00, 0x24, 0x59, 0x00, 0x00,
  0x1d, 0x5d, 0x00, 0x00, 0x16, 0x60, 0x00, 0x00, 0x10, 0x64, 0x00, 0x00,
  0x0c, 0x67, 0x00, 0x00, 0x06, 0x6a, 0x00, 0x00, 0x00, 0x6e, 0x00, 0x00,
  0x00, 0x6f, 0x03, 0x00, 0x00, 0x70, 0x08, 0x00, 0x00, 0x71, 0x0d, 0x00,
  0x00, 0x72, 0x10, 0x00, 0x00, 0x74, 0x14, 0x00, 0x00, 0x75, 0x1b, 0x00,
  0x00, 0x76, 0x23, 0x00, 0x00, 0x77, 0x2c, 0x00, 0x00, 0x77, 0x38, 0x00,
  0x00, 0x76, 0x46, 0x00, 0x00, 0x76, 0x56, 0x00, 0x00, 0x76, 0x68, 0x00,
  0x00, 0x76, 0x7e, 0x00, 0x00, 0x76, 0x97, 0x00, 0x00, 0x75, 0xb1, 0x00,
  0x00, 0x74, 0xd3, 0x00, 0x00, 0x73, 0xf5, 0x00, 0x00, 0x73, 0xff, 0x00,
  0x00, 0x72, 0xff, 0x00, 0x63, 0x56, 0x00, 0x00, 0x58, 0x55, 0x00, 0x00,
  0x50, 0x54, 0x00, 0x00, 0x44, 0x55, 0x00, 0x00, 0x39, 0x58, 0x00, 0x00,
  0x2f, 0x5b, 0x00, 0x00, 0x26, 0x5f, 0x00, 0x00, 0x1d, 0x63, 0x00, 0x00,
  0x15, 0x67, 0x00, 0x00, 0x10, 0x6c, 0x00, 0x00, 0x0a, 0x70, 0x00, 0x00,
  0x04, 0x73, 0x00, 0x00, 0x00, 0x76, 0x00, 0x00, 0x00, 0x7a, 0x00, 0x00,
  0x00, 0x7c, 0x00, 0x00, 0x00, 0x7c, 0x03, 0x00, 0x00, 0x7e, 0x08, 0x00,
  0x00, 0x7f, 0x0c, 0x00, 0x00, 0x81, 0x10, 0x00, 0x00, 0x82, 0x14, 0x00,
  0x00, 0x84, 0x1b, 0x00, 0x00, 0x85, 0x24, 0x00, 0x00, 0x86, 0x2f, 0x00,
  0x00, 0x86, 0x3d, 0x00, 0x00, 0x86, 0x4d, 0x00, 0x00, 0x85, 0x5f, 0x00,
  0x00, 0x85, 0x75, 0x00, 0x00, 0x85, 0x8f, 0x00, 0x00, 0x84, 0xa9, 0x00,
  0x00, 0x83, 0xc9, 0x00, 0x00, 0x82, 0xf1, 0x00, 0x00, 0x81, 0xff, 0x00,
  0x00, 0x80, 0xff, 0x00, 0x5f, 0x5b, 0x00, 0x00, 0x56, 0x5a, 0x00, 0x00,
  0x49, 0x5b, 0x00, 0x00, 0x3d, 0x5e, 0x00, 0x00, 0x32, 0x61, 0x00, 0x00,
  0x27, 0x66, 0x00, 0x00, 0x1e, 0x6b, 0x00, 0x00, 0x15, 0x70, 0x00, 0x00,
  0x0e, 0x75, 0x00, 0x00, 0x09, 0x79, 0x00, 0x00, 0x01, 0x7e, 0x00, 0x00,
  0x00, 0x81, 0x00, 0x00, 0x00, 0x85, 0x00, 0x00, 0x00, 0x88, 0x00, 0x00,
  0x00, 0x8a, 0x00, 0x00, 0x00, 0x8b, 0x00, 0x00, 0x00, 0x8d, 0x01, 0x00,
  0x00, 0x8e, 0x06, 0x00, 0x00, 0x90, 0x0b, 0x00, 0x00, 0x91, 0x0f, 0x00,
  0x00, 0x93, 0x14, 0x00, 0x00, 0x95, 0x1b, 0x00, 0x00, 0x97, 0x26, 0x00,
  0x00, 0x97, 0x34, 0x00, 0x00, 0x97, 0x44, 0x00, 0x00, 0x97, 0x56, 0x00,
  0x00, 0x96, 0x6c, 0x00, 0x00, 0x95, 0x86, 0x00, 0x00, 0x95, 0xa2, 0x00,
  0x00, 0x94, 0xc1, 0x00, 0x00, 0x93, 0xea, 0x00, 0x00, 0x92, 0xff, 0x00,
  0x00, 0x92, 0xff, 0x00, 0x5d, 0x61, 0x00, 0x00, 0x4f, 0x61, 0x00, 0x00,
  0x42, 0x64, 0x00, 0x00, 0x36, 0x69, 0x00, 0x00, 0x2a, 0x6e, 0x00, 0x00,
  0x1f, 0x74, 0x00, 0x00, 0x15, 0x79, 0x00, 0x00, 0x0e, 0x7f, 0x00, 0x00,
  0x07, 0x84, 0x00, 0x00, 0x00, 0x89, 0x00, 0x00, 0x00, 0x8e, 0x00, 0x00,
  0x00, 0x92, 0x00, 0x00, 0x00, 0x96, 0x00, 0x00, 0x00, 0x98, 0x00, 0x00,
  0x00, 0x9a, 0x00, 0x00, 0x00, 0x9b, 0x00, 0x00, 0x00, 0x9d, 0x00, 0x00,
  0x00, 0x9f, 0x00, 0x00, 0x00, 0xa1, 0x03, 0x00, 0x00, 0xa3, 0x08, 0x00,
  0x00, 0xa5, 0x0d, 0x00, 0x00, 0xa7, 0x13, 0x00, 0x00, 0xa9, 0x1c, 0x00,
  0x00, 0xaa, 0x28, 0x00, 0x00, 0xaa, 0x39, 0x00, 0x00, 0xaa, 0x4b, 0x00,
  0x00, 0xaa, 0x61, 0x00, 0x00, 0xa9, 0x7a, 0x00, 0x00, 0xa8, 0x99, 0x00,
  0x00, 0xa8, 0xb5, 0x00, 0x00, 0xa7, 0xdd, 0x00, 0x00, 0xa7, 0xf8, 0x00,
  0x00, 0xa6, 0xff, 0x00, 0x56, 0x68, 0x00, 0x00, 0x48, 0x6c, 0x00, 0x00,
  0x3a, 0x70, 0x00, 0x00, 0x2e, 0x76, 0x00, 0x00, 0x22, 0x7d, 0x00, 0x00,
  0x17, 0x84, 0x00, 0x00, 0x0e, 0x8a, 0x00, 0x00, 0x07, 0x90, 0x00, 0x00,
  0x00, 0x96, 0x00, 0x00, 0x00, 0x9a, 0x00, 0x00, 0x00, 0x9f, 0x00, 0x00,
  0x00, 0xa3, 0x00, 0x00, 0x00, 0xa7, 0x00, 0x00, 0x00, 0xaa, 0x00, 0x00,
  0x00, 0xab, 0x00, 0x00, 0x00, 0xad, 0x00, 0x00, 0x00, 0xaf, 0x00, 0x00,
  0x00, 0xb1, 0x00, 0x00, 0x00, 0xb3, 0x00, 0x00, 0x00, 0xb5, 0x00, 0x00,
  0x00, 0xb8, 0x05, 0x00, 0x00, 0xba, 0x0c, 0x00, 0x00, 0xbd, 0x12, 0x00,
  0x00, 0xc0, 0x1c, 0x00, 0x00, 0xc0, 0x2d, 0x00, 0x00, 0xc0, 0x40, 0x00,
  0x00, 0xbf, 0x55, 0x00, 0x00, 0xbf, 0x6e, 0x00, 0x00, 0xbe, 0x8b, 0x00,
  0x00, 0xbe, 0xa8, 0x00, 0x00, 0xbe, 0xc9, 0x00, 0x00, 0xbd, 0xef, 0x00,
  0x00, 0xbc, 0xfe, 0x00, 0x4e, 0x74, 0x00, 0x00, 0x40, 0x79, 0x00, 0x00,
  0x32, 0x7f, 0x00, 0x00, 0x25, 0x87, 0x00, 0x00, 0x19, 0x8e, 0x00, 0x00,
  0x10, 0x95, 0x00, 0x00, 0x07, 0x9c, 0x00, 0x00, 0x00, 0xa2, 0x00, 0x00,
  0x00, 0xa7, 0x00, 0x00, 0x00, 0xac, 0x00, 0x00, 0x00, 0xb0, 0x00, 0x00,
  0x00, 0xb5, 0x00, 0x00, 0x00, 0xb9, 0x00, 0x00, 0x00, 0xbc, 0x00, 0x00,
  0x00, 0xbd, 0x00, 0x00, 0x00, 0xbf, 0x00, 0x00, 0x00, 0xc1, 0x00, 0x00,
  0x00, 0xc3, 0x00, 0x00, 0x00, 0xc6, 0x00, 0x00, 0x00, 0xc8, 0x00, 0x00,
  0x00, 0xca, 0x00, 0x00, 0x00, 0xcd, 0x02, 0x00, 0x00, 0xd0, 0x0b, 0x00,
  0x00, 0xd5, 0x12, 0x00, 0x00, 0xd6, 0x21, 0x00, 0x00, 0xd7, 0x34, 0x00,
  0x00, 0xd8, 0x49, 0x00, 0x00, 0xd9, 0x60, 0x00, 0x00, 0xda, 0x7c, 0x00,
  0x00, 0xda, 0x9a, 0x00, 0x00, 0xdb, 0xb5, 0x00, 0x00, 0xdb, 0xd9, 0x00,
  0x00, 0xdb, 0xf2, 0x00, 0x46, 0x82, 0x00, 0x00, 0x38, 0x89, 0x00, 0x00,
  0x2b, 0x90, 0x00, 0x00, 0x1d, 0x98, 0x00, 0x00, 0x12, 0xa0, 0x00, 0x00,
  0x0a, 0xa7, 0x00, 0x00, 0x00, 0xae, 0x00, 0x00, 0x00, 0xb4, 0x00, 0x00,
  0x00, 0xb9, 0x00, 0x00, 0x00, 0xbe, 0x00, 0x00, 0x00, 0xc2, 0x00, 0x00,
  0x00, 0xc8, 0x00, 0x00, 0x00, 0xcb, 0x00, 0x00, 0x00, 0xce, 0x00, 0x00,
  0x00, 0xcf, 0x00, 0x00, 0x00, 0xd2, 0x00, 0x00, 0x00, 0xd4, 0x00, 0x00,
  0x00, 0xd6, 0x00, 0x00, 0x00, 0xda, 0x00, 0x00, 0x00, 0xdd, 0x00, 0x00,
  0x00, 0xdf, 0x00, 0x00, 0x00, 0xe2, 0x00, 0x00, 0x00, 0xe6, 0x00, 0x00,
  0x00, 0xea, 0x0a, 0x00, 0x00, 0xef, 0x13, 0x00, 0x00, 0xf0, 0x25, 0x00,
  0x00, 0xf2, 0x3a, 0x00, 0x00, 0xf3, 0x51, 0x00, 0x00, 0xf4, 0x6b, 0x00,
  0x00, 0xf4, 0x89, 0x00, 0x00, 0xf5, 0xa5, 0x00, 0x00, 0xf5, 0xbf, 0x00,
  0x00, 0xf5, 0xdd, 0x00, 0xff, 0x00, 0x06, 0x00, 0xff, 0x00, 0x03, 0x00,
  0xff, 0x00, 0x05, 0x00, 0xff, 0x00, 0x0b, 0x00, 0xff, 0x00, 0x10, 0x00,
  0xff, 0x00, 0x17, 0x00, 0xff, 0x00, 0x22, 0x00, 0xff, 0x00, 0x2d, 0x00,
  0xff, 0x00, 0x39, 0x00, 0xff, 0x00, 0x44, 0x00, 0xff, 0x00, 0x4d, 0x00,
  0xff, 0x00, 0x55, 0x00, 0xff, 0x00, 0x5d, 0x00, 0xff, 0x00, 0x64, 0x00,
  0xff, 0x00, 0x6a, 0x00, 0xff, 0x00, 0x70, 0x00, 0xfd, 0x00, 0x76, 0x00,
  0xfb, 0x00, 0x7c, 0x00, 0xf9, 0x00, 0x83, 0x00, 0xf7, 0x00, 0x8a, 0x00,
  0xf5, 0x00, 0x92, 0x00, 0xf3, 0x00, 0x9b, 0x00, 0xf0, 0x00, 0xa6, 0x00,
  0xee, 0x00, 0xb3, 0x00, 0xeb, 0x00, 0xc4, 0x00, 0xe9, 0x00, 0xe4, 0x00,
  0xe7, 0x00, 0xf9, 0x00, 0xe6, 0x00, 0xff, 0x00, 0xe5, 0x00, 0xff, 0x00,
  0xd3, 0x00, 0xff, 0x00, 0xc7, 0x00, 0xff, 0x00, 0xbf, 0x00, 0xff, 0x00,
  0xbb, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x02, 0x00, 0xff, 0x00, 0x0b, 0x00,
  0xff, 0x00, 0x12, 0x00, 0xff, 0x00, 0x1d, 0x00, 0xff, 0x00, 0x28, 0x00,
  0xff, 0x00, 0x33, 0x00, 0xff, 0x00, 0x3e, 0x00, 0xfc, 0x00, 0x47, 0x00,
  0xf8, 0x00, 0x4f, 0x00, 0xf4, 0x00, 0x57, 0x00, 0xf1, 0x00, 0x5d, 0x00,
  0xee, 0x00, 0x63, 0x00, 0xec, 0x00, 0x69, 0x00, 0xea, 0x00, 0x6f, 0x00,
  0xe8, 0x00, 0x75, 0x00, 0xe6, 0x00, 0x7c, 0x00, 0xe4, 0x00, 0x83, 0x00,
  0xe2, 0x00, 0x8b, 0x00, 0xdf, 0x00, 0x95, 0x00, 0xdc, 0x00, 0x9f, 0x00,
  0xd9, 0x00, 0xab, 0x00, 0xd5, 0x00, 0xbb, 0x00, 0xd2, 0x00, 0xd4, 0x00,
  0xcf, 0x00, 0xf2, 0x00, 0xcd, 0x00, 0xff, 0x00, 0xcc, 0x00, 0xff, 0x00,
  0xc5, 0x00, 0xff, 0x00, 0xba, 0x00, 0xff, 0x00, 0xb4, 0x00, 0xff, 0x00,
  0xb0, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x06, 0x00,
  0xf9, 0x00, 0x0f, 0x00, 0xf5, 0x00, 0x17, 0x00, 0xf3, 0x00, 0x22, 0x00,
  0xf1, 0x00, 0x2d, 0x00, 0xed, 0x00, 0x37, 0x00, 0xe7, 0x00, 0x40, 0x00,
  0xe2, 0x00, 0x49, 0x00, 0xdf, 0x00, 0x50, 0x00, 0xdb, 0x00, 0x57, 0x00,
  0xd7, 0x00, 0x5d, 0x00, 0xd4, 0x00, 0x63, 0x00, 0xd1, 0x00, 0x68, 0x00,
  0xcf, 0x00, 0x6e, 0x00, 0xcc, 0x00, 0x75, 0x00, 0xca, 0x00, 0x7c, 0x00,
  0xc8, 0x00, 0x84, 0x00, 0xc5, 0x00, 0x8d, 0x00, 0xc2, 0x00, 0x98, 0x00,
  0xc0, 0x00, 0xa4, 0x00, 0xbd, 0x00, 0xb2, 0x00, 0xbb, 0x00, 0xc6, 0x00,
  0xb9, 0x00, 0xe8, 0x00, 0xb8, 0x00, 0xfd, 0x00, 0xb7, 0x00, 0xff, 0x00,
  0xb6, 0x00, 0xff, 0x00, 0xad, 0x00, 0xff, 0x00, 0xa7, 0x00, 0xff, 0x00,
  0xa3, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xf5, 0x00, 0x00, 0x00, 0xeb, 0x00, 0x01, 0x00,
  0xe4, 0x00, 0x0c, 0x00, 0xde, 0x00, 0x13, 0x00, 0xd9, 0x00, 0x1c, 0x00,
  0xd3, 0x00, 0x26, 0x00, 0xd1, 0x00, 0x30, 0x00, 0xcc, 0x00, 0x3a, 0x00,
  0xc8, 0x00, 0x42, 0x00, 0xc4, 0x00, 0x4a, 0x00, 0xc0, 0x00, 0x50, 0x00,
  0xbd, 0x00, 0x56, 0x00, 0xbb, 0x00, 0x5c, 0x00, 0xb9, 0x00, 0x61, 0x00,
  0xb7, 0x00, 0x67, 0x00, 0xb5, 0x00, 0x6d, 0x00, 0xb3, 0x00, 0x74, 0x00,
  0xb1, 0x00, 0x7c, 0x00, 0xaf, 0x00, 0x85, 0x00, 0xad, 0x00, 0x90, 0x00,
  0xaa, 0x00, 0x9c, 0x00, 0xa8, 0x00, 0xaa, 0x00, 0xa6, 0x00, 0xbb, 0x00,
  0xa5, 0x00, 0xda, 0x00, 0xa3, 0x00, 0xf5, 0x00, 0xa3, 0x00, 0xff, 0x00,
  0xa2, 0x00, 0xff, 0x00, 0x9e, 0x00, 0xff, 0x00, 0x9a, 0x00, 0xff, 0x00,
  0x97, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xfe, 0x00, 0x00, 0x00,
  0xef, 0x00, 0x00, 0x00, 0xdf, 0x00, 0x00, 0x00, 0xd0, 0x00, 0x00, 0x00,
  0xc7, 0x00, 0x07, 0x00, 0xc1, 0x00, 0x0f, 0x00, 0xbc, 0x00, 0x17, 0x00,
  0xb9, 0x00, 0x20, 0x00, 0xb7, 0x00, 0x2a, 0x00, 0xb5, 0x00, 0x33, 0x00,
  0xb0, 0x00, 0x3b, 0x00, 0xad, 0x00, 0x43, 0x00, 0xab, 0x00, 0x49, 0x00,
  0xa8, 0x00, 0x4f, 0x00, 0xa6, 0x00, 0x55, 0x00, 0xa4, 0x00, 0x5a, 0x00,
  0xa3, 0x00, 0x60, 0x00, 0xa1, 0x00, 0x66, 0x00, 0x9f, 0x00, 0x6d, 0x00,
  0x9d, 0x00, 0x74, 0x00, 0x9c, 0x00, 0x7d, 0x00, 0x9a, 0x00, 0x88, 0x00,
  0x98, 0x00, 0x94, 0x00, 0x96, 0x00, 0xa2, 0x00, 0x94, 0x00, 0xb2, 0x00,
  0x92, 0x00, 0xc9, 0x00, 0x91, 0x00, 0xeb, 0x00, 0x91, 0x00, 0xff, 0x00,
  0x90, 0x00, 0xff, 0x00, 0x90, 0x00, 0xff, 0x00, 0x8c, 0x00, 0xff, 0x00,
  0x8a, 0x00, 0xff, 0x00, 0xfc, 0x00, 0x00, 0x00, 0xec, 0x00, 0x00, 0x00,
  0xd9, 0x00, 0x00, 0x00, 0xc7, 0x00, 0x00, 0x00, 0xba, 0x00, 0x00, 0x00,
  0xb1, 0x00, 0x02, 0x00, 0xab, 0x00, 0x0c, 0x00, 0xa7, 0x00, 0x12, 0x00,
  0xa4, 0x00, 0x1b, 0x00, 0xa1, 0x00, 0x24, 0x00, 0xa0, 0x00, 0x2c, 0x00,
  0x9e, 0x00, 0x35, 0x00, 0x9b, 0x00, 0x3c, 0x00, 0x98, 0x00, 0x43, 0x00,
  0x96, 0x00, 0x49, 0x00, 0x94, 0x00, 0x4f, 0x00, 0x92, 0x00, 0x54, 0x00,
  0x90, 0x00, 0x5a, 0x00, 0x8f, 0x00, 0x5f, 0x00, 0x8d, 0x00, 0x66, 0x00,
  0x8b, 0x00, 0x6d, 0x00, 0x89, 0x00, 0x76, 0x00, 0x88, 0x00, 0x80, 0x00,
  0x86, 0x00, 0x8c, 0x00, 0x84, 0x00, 0x9a, 0x00, 0x82, 0x00, 0xaa, 0x00,
  0x81, 0x00, 0xbe, 0x00, 0x80, 0x00, 0xe0, 0x00, 0x80, 0x00, 0xf9, 0x00,
  0x7f, 0x00, 0xff, 0x00, 0x7f, 0x00, 0xff, 0x00, 0x7f, 0x00, 0xff, 0x00,
  0x7e, 0x00, 0xff, 0x00, 0xf1, 0x00, 0x00, 0x00, 0xd8, 0x00, 0x00, 0x00,
  0xc2, 0x00, 0x00, 0x00, 0xb3, 0x00, 0x00, 0x00, 0xa8, 0x00, 0x00, 0x00,
  0xa0, 0x00, 0x00, 0x00, 0x99, 0x00, 0x07, 0x00, 0x95, 0x00, 0x0e, 0x00,
  0x92, 0x00, 0x15, 0x00, 0x90, 0x00, 0x1e, 0x00, 0x8e, 0x00, 0x26, 0x00,
  0x8d, 0x00, 0x2e, 0x00, 0x8a, 0x00, 0x36, 0x00, 0x87, 0x00, 0x3d, 0x00,
  0x85, 0x00, 0x43, 0x00, 0x84, 0x00, 0x49, 0x00, 0x82, 0x00, 0x4e, 0x00,
  0x81, 0x00, 0x54, 0x00, 0x7f, 0x00, 0x59, 0x00, 0x7e, 0x00, 0x60, 0x00,
  0x7c, 0x00, 0x67, 0x00, 0x7a, 0x00, 0x6f, 0x00, 0x79, 0x00, 0x7a, 0x00,
  0x77, 0x00, 0x86, 0x00, 0x75, 0x00, 0x94, 0x00, 0x74, 0x00, 0xa3, 0x00,
  0x72, 0x00, 0xb5, 0x00, 0x72, 0x00, 0xcf, 0x00, 0x71, 0x00, 0xf1, 0x00,
  0x70, 0x00, 0xff, 0x00, 0x70, 0x00, 0xff, 0x00, 0x70, 0x00, 0xff, 0x00,
  0x71, 0x00, 0xff, 0x00, 0xe1, 0x00, 0x00, 0x00, 0xc4, 0x00, 0x00, 0x00,
  0xb0, 0x00, 0x00, 0x00, 0xa2, 0x00, 0x00, 0x00, 0x97, 0x00, 0x00, 0x00,
  0x91, 0x00, 0x00, 0x00, 0x8b, 0x00, 0x02, 0x00, 0x86, 0x00, 0x0b, 0x00,
  0x83, 0x00, 0x11, 0x00, 0x81, 0x00, 0x18, 0x00, 0x7f, 0x00, 0x21, 0x00,
  0x7d, 0x00, 0x29, 0x00, 0x7c, 0x00, 0x30, 0x00, 0x79, 0x00, 0x37, 0x00,
  0x78, 0x00, 0x3d, 0x00, 0x76, 0x00, 0x43, 0x00, 0x74, 0x00, 0x49, 0x00,
  0x73, 0x00, 0x4e, 0x00, 0x72, 0x00, 0x54, 0x00, 0x70, 0x00, 0x5a, 0x00,
  0x6f, 0x00, 0x62, 0x00, 0x6d, 0x00, 0x6a, 0x00, 0x6b, 0x00, 0x74, 0x00,
  0x6a, 0x00, 0x80, 0x00, 0x68, 0x00, 0x8e, 0x00, 0x67, 0x00, 0x9d, 0x00,
  0x65, 0x00, 0xaf, 0x00, 0x65, 0x00, 0xc6, 0x00, 0x64, 0x00, 0xe8, 0x00,
  0x64, 0x00, 0xfd, 0x00, 0x63, 0x00, 0xff, 0x00, 0x63, 0x00, 0xff, 0x00,
  0x64, 0x00, 0xff, 0x00, 0xcf, 0x05, 0x00, 0x00, 0xb6, 0x07, 0x00, 0x00,
  0xa3, 0x08, 0x00, 0x00, 0x94, 0x08, 0x00, 0x00, 0x89, 0x07, 0x00, 0x00,
  0x82, 0x03, 0x00, 0x00, 0x7e, 0x00, 0x00, 0x00, 0x7b, 0x00, 0x06, 0x00,
  0x77, 0x00, 0x0e, 0x00, 0x75, 0x00, 0x13, 0x00, 0x72, 0x00, 0x1b, 0x00,
  0x71, 0x00, 0x23, 0x00, 0x6f, 0x00, 0x2b, 0x00, 0x6d, 0x00, 0x32, 0x00,
  0x6c, 0x00, 0x38, 0x00, 0x6a, 0x00, 0x3e, 0x00, 0x69, 0x00, 0x44, 0x00,
  0x67, 0x00, 0x49, 0x00, 0x66, 0x00, 0x4f, 0x00, 0x65, 0x00, 0x56, 0x00,
  0x63, 0x00, 0x5d, 0x00, 0x62, 0x00, 0x65, 0x00, 0x60, 0x00, 0x6f, 0x00,
  0x5f, 0x00, 0x7b, 0x00, 0x5d, 0x00, 0x89, 0x00, 0x5c, 0x00, 0x99, 0x00,
  0x5b, 0x00, 0xaa, 0x00, 0x59, 0x00, 0xbf, 0x00, 0x59, 0x00, 0xe1, 0x00,
  0x58, 0x00, 0xf8, 0x00, 0x58, 0x00, 0xff, 0x00, 0x58, 0x00, 0xff, 0x00,
  0x59, 0x00, 0xff, 0x00, 0xc2, 0x0c, 0x00, 0x00, 0xaa, 0x0d, 0x00, 0x00,
  0x97, 0x0e, 0x00, 0x00, 0x89, 0x0e, 0x00, 0x00, 0x7d, 0x0e, 0x00, 0x00,
  0x76, 0x0d, 0x00, 0x00, 0x71, 0x0a, 0x00, 0x00, 0x6f, 0x06, 0x00, 0x00,
  0x6d, 0x00, 0x0a, 0x00, 0x6b, 0x00, 0x10, 0x00, 0x69, 0x00, 0x16, 0x00,
  0x67, 0x00, 0x1e, 0x00, 0x65, 0x00, 0x26, 0x00, 0x63, 0x00, 0x2d, 0x00,
  0x61, 0x00, 0x33, 0x00, 0x60, 0x00, 0x39, 0x00, 0x5f, 0x00, 0x3f, 0x00,
  0x5d, 0x00, 0x45, 0x00, 0x5c, 0x00, 0x4b, 0x00, 0x5b, 0x00, 0x52, 0x00,
  0x5a, 0x00, 0x59, 0x00, 0x58, 0x00, 0x62, 0x00, 0x57, 0x00, 0x6c, 0x00,
  0x55, 0x00, 0x78, 0x00, 0x53, 0x00, 0x86, 0x00, 0x52, 0x00, 0x96, 0x00,
  0x51, 0x00, 0xa7, 0x00, 0x50, 0x00, 0xbb, 0x00, 0x4f, 0x01, 0xdb, 0x00,
  0x4e, 0x02, 0xf4, 0x00, 0x4e, 0x03, 0xff, 0x00, 0x4e, 0x04, 0xff, 0x00,
  0x4e, 0x03, 0xff, 0x00, 0xb8, 0x10, 0x00, 0x00, 0xa1, 0x12, 0x00, 0x00,
  0x8e, 0x13, 0x00, 0x00, 0x7f, 0x13, 0x00, 0x00, 0x74, 0x13, 0x00, 0x00,
  0x6c, 0x12, 0x00, 0x00, 0x67, 0x10, 0x00, 0x00, 0x65, 0x0e, 0x00, 0x00,
  0x63, 0x0b, 0x03, 0x00, 0x63, 0x06, 0x0c, 0x00, 0x61, 0x04, 0x11, 0x00,
  0x5e, 0x03, 0x19, 0x00, 0x5c, 0x04, 0x21, 0x00, 0x5b, 0x05, 0x28, 0x00,
  0x59, 0x06, 0x2f, 0x00, 0x58, 0x06, 0x35, 0x00, 0x56, 0x07, 0x3b, 0x00,
  0x55, 0x07, 0x42, 0x00, 0x54, 0x07, 0x48, 0x00, 0x53, 0x08, 0x4f, 0x00,
  0x51, 0x08, 0x56, 0x00, 0x50, 0x09, 0x5f, 0x00, 0x4e, 0x09, 0x69, 0x00,
  0x4d, 0x09, 0x76, 0x00, 0x4b, 0x0a, 0x84, 0x00, 0x49, 0x0a, 0x94, 0x00,
  0x48, 0x0a, 0xa6, 0x00, 0x47, 0x0a, 0xba, 0x00, 0x46, 0x0a, 0xd8, 0x00,
  0x45, 0x0b, 0xf3, 0x00, 0x45, 0x0c, 0xff, 0x00, 0x45, 0x0c, 0xff, 0x00,
  0x45, 0x0c, 0xff, 0x00, 0xb0, 0x14, 0x00, 0x00, 0x99, 0x16, 0x00, 0x00,
  0x87, 0x18, 0x00, 0x00, 0x78, 0x19, 0x00, 0x00, 0x6d, 0x18, 0x00, 0x00,
  0x65, 0x17, 0x00, 0x00, 0x5f, 0x16, 0x00, 0x00, 0x5c, 0x13, 0x00, 0x00,
  0x5a, 0x11, 0x00, 0x00, 0x5a, 0x0e, 0x06, 0x00, 0x5a, 0x0c, 0x0d, 0x00,
  0x57, 0x0c, 0x14, 0x00, 0x55, 0x0c, 0x1c, 0x00, 0x53, 0x0d, 0x24, 0x00,
  0x52, 0x0d, 0x2b, 0x00, 0x50, 0x0d, 0x31, 0x00, 0x4f, 0x0e, 0x38, 0x00,
  0x4e, 0x0e, 0x3e, 0x00, 0x4d, 0x0e, 0x45, 0x00, 0x4b, 0x0e, 0x4d, 0x00,
  0x4a, 0x0e, 0x55, 0x00, 0x48, 0x0f, 0x5e, 0x00, 0x47, 0x0f, 0x68, 0x00,
  0x45, 0x0f, 0x75, 0x00, 0x43, 0x10, 0x84, 0x00, 0x41, 0x10, 0x95, 0x00,
  0x40, 0x10, 0xa6, 0x00, 0x3e, 0x10, 0xbb, 0x00, 0x3d, 0x10, 0xdc, 0x00,
  0x3d, 0x11, 0xf6, 0x00, 0x3d, 0x11, 0xff, 0x00, 0x3d, 0x10, 0xff, 0x00,
  0x3e, 0x10, 0xff, 0x00, 0xa9, 0x19, 0x00, 0x00, 0x92, 0x1b, 0x00, 0x00,
  0x81, 0x1c, 0x00, 0x00, 0x72, 0x1d, 0x00, 0x00, 0x67, 0x1d, 0x00, 0x00,
  0x5f, 0x1c, 0x00, 0x00, 0x59, 0x1b, 0x00, 0x00, 0x55, 0x19, 0x00, 0x00,
  0x53, 0x16, 0x00, 0x00, 0x52, 0x13, 0x00, 0x00, 0x52, 0x11, 0x0a, 0x00,
  0x50, 0x10, 0x10, 0x00, 0x4e, 0x11, 0x18, 0x00, 0x4c, 0x11, 0x20, 0x00,
  0x4a, 0x12, 0x27, 0x00, 0x49, 0x12, 0x2e, 0x00, 0x48, 0x13, 0x34, 0x00,
  0x47, 0x13, 0x3b, 0x00, 0x45, 0x13, 0x42, 0x00, 0x44, 0x13, 0x49, 0x00,
  0x43, 0x14, 0x52, 0x00, 0x41, 0x14, 0x5b, 0x00, 0x3f, 0x14, 0x65, 0x00,
  0x3e, 0x15, 0x72, 0x00, 0x3c, 0x15, 0x81, 0x00, 0x3a, 0x15, 0x92, 0x00,
  0x38, 0x15, 0xa4, 0x00, 0x37, 0x15, 0xb9, 0x00, 0x35, 0x15, 0xd8, 0x00,
  0x35, 0x16, 0xf5, 0x00, 0x36, 0x16, 0xff, 0x00, 0x36, 0x16, 0xff, 0x00,
  0x37, 0x15, 0xff, 0x00, 0xa3, 0x1c, 0x00, 0x00, 0x8d, 0x1e, 0x00, 0x00,
  0x7b, 0x20, 0x00, 0x00, 0x6d, 0x21, 0x00, 0x00, 0x62, 0x21, 0x00, 0x00,
  0x5a, 0x21, 0x00, 0x00, 0x54, 0x1f, 0x00, 0x00, 0x50, 0x1e, 0x00, 0x00,
  0x4d, 0x1b, 0x00, 0x00, 0x4c, 0x19, 0x00, 0x00, 0x4b, 0x16, 0x06, 0x00,
  0x49, 0x16, 0x0e, 0x00, 0x47, 0x17, 0x15, 0x00, 0x45, 0x17, 0x1c, 0x00,
  0x44, 0x18, 0x24, 0x00, 0x42, 0x18, 0x2a, 0x00, 0x41, 0x18, 0x31, 0x00,
  0x40, 0x19, 0x38, 0x00, 0x3f, 0x19, 0x3f, 0x00, 0x3d, 0x19, 0x46, 0x00,
  0x3c, 0x1a, 0x4f, 0x00, 0x3a, 0x1a, 0x58, 0x00, 0x39, 0x1a, 0x63, 0x00,
  0x37, 0x1b, 0x6f, 0x00, 0x35, 0x1b, 0x7e, 0x00, 0x33, 0x1b, 0x90, 0x00,
  0x32, 0x1b, 0xa2, 0x00, 0x30, 0x1b, 0xb7, 0x00, 0x2f, 0x1b, 0xd3, 0x00,
  0x2f, 0x1c, 0xf3, 0x00, 0x2f, 0x1b, 0xff, 0x00, 0x30, 0x1b, 0xff, 0x00,
  0x30, 0x1b, 0xff, 0x00, 0x9d, 0x1f, 0x00, 0x00, 0x88, 0x22, 0x00, 0x00,
  0x77, 0x23, 0x00, 0x00, 0x69, 0x24, 0x00, 0x00, 0x5e, 0x24, 0x00, 0x00,
  0x56, 0x24, 0x00, 0x00, 0x50, 0x23, 0x00, 0x00, 0x4b, 0x22, 0x00, 0x00,
  0x48, 0x20, 0x00, 0x00, 0x46, 0x1d, 0x00, 0x00, 0x45, 0x1c, 0x02, 0x00,
  0x43, 0x1c, 0x0c, 0x00, 0x41, 0x1c, 0x12, 0x00, 0x3f, 0x1d, 0x19, 0x00,
  0x3e, 0x1d, 0x21, 0x00, 0x3c, 0x1e, 0x27, 0x00, 0x3b, 0x1e, 0x2e, 0x00,
  0x3a, 0x1f, 0x35, 0x00, 0x39, 0x1f, 0x3c, 0x00, 0x37, 0x1f, 0x44, 0x00,
  0x36, 0x1f, 0x4c, 0x00, 0x34, 0x20, 0x56, 0x00, 0x33, 0x20, 0x60, 0x00,
  0x31, 0x20, 0x6d, 0x00, 0x2f, 0x20, 0x7c, 0x00, 0x2d, 0x21, 0x8e, 0x00,
  0x2c, 0x21, 0xa0, 0x00, 0x2a, 0x21, 0xb5, 0x00, 0x29, 0x21, 0xd0, 0x00,
  0x29, 0x21, 0xf2, 0x00, 0x29, 0x21, 0xff, 0x00, 0x2a, 0x20, 0xff, 0x00,
  0x2b, 0x20, 0xff, 0x00, 0x99, 0x22, 0x00, 0x00, 0x84, 0x25, 0x00, 0x00,
  0x73, 0x26, 0x00, 0x00, 0x65, 0x27, 0x00, 0x00, 0x5b, 0x27, 0x00, 0x00,
  0x53, 0x27, 0x00, 0x00, 0x4c, 0x26, 0x00, 0x00, 0x47, 0x25, 0x00, 0x00,
  0x44, 0x24, 0x00, 0x00, 0x42, 0x21, 0x00, 0x00, 0x3f, 0x21, 0x00, 0x00,
  0x3d, 0x21, 0x09, 0x00, 0x3b, 0x21, 0x10, 0x00, 0x39, 0x22, 0x16, 0x00,
  0x38, 0x22, 0x1e, 0x00, 0x36, 0x23, 0x25, 0x00, 0x35, 0x23, 0x2b, 0x00,
  0x34, 0x24, 0x32, 0x00, 0x33, 0x24, 0x39, 0x00, 0x32, 0x24, 0x41, 0x00,
  0x30, 0x24, 0x4a, 0x00, 0x2f, 0x25, 0x53, 0x00, 0x2d, 0x25, 0x5e, 0x00,
  0x2b, 0x25, 0x6b, 0x00, 0x2a, 0x25, 0x7a, 0x00, 0x28, 0x25, 0x8c, 0x00,
  0x26, 0x25, 0x9f, 0x00, 0x24, 0x25, 0xb3, 0x00, 0x23, 0x25, 0xce, 0x00,
  0x23, 0x25, 0xf0, 0x00, 0x24, 0x25, 0xff, 0x00, 0x25, 0x24, 0xff, 0x00,
  0x25, 0x24, 0xff, 0x00, 0x94, 0x25, 0x00, 0x00, 0x80, 0x27, 0x00, 0x00,
  0x6f, 0x29, 0x00, 0x00, 0x62, 0x2a, 0x00, 0x00, 0x57, 0x2a, 0x00, 0x00,
  0x4f, 0x2a, 0x00, 0x00, 0x49, 0x29, 0x00, 0x00, 0x44, 0x28, 0x00, 0x00,
  0x40, 0x27, 0x00, 0x00, 0x3d, 0x26, 0x00, 0x00, 0x3a, 0x25, 0x00, 0x00,
  0x37, 0x26, 0x06, 0x00, 0x35, 0x26, 0x0e, 0x00, 0x34, 0x27, 0x14, 0x00,
  0x32, 0x27, 0x1b, 0x00, 0x31, 0x28, 0x22, 0x00, 0x30, 0x28, 0x29, 0x00,
  0x2f, 0x28, 0x30, 0x00, 0x2d, 0x29, 0x37, 0x00, 0x2c, 0x29, 0x3f, 0x00,
  0x2b, 0x29, 0x47, 0x00, 0x29, 0x29, 0x51, 0x00, 0x28, 0x2a, 0x5c, 0x00,
  0x26, 0x2a, 0x69, 0x00, 0x24, 0x2a, 0x78, 0x00, 0x23, 0x2a, 0x8a, 0x00,
  0x21, 0x2a, 0x9d, 0x00, 0x1f, 0x2a, 0xb2, 0x00, 0x1e, 0x2a, 0xcc, 0x00,
  0x1e, 0x2a, 0xef, 0x00, 0x1f, 0x29, 0xff, 0x00, 0x20, 0x29, 0xff, 0x00,
  0x21, 0x28, 0xff, 0x00, 0x90, 0x28, 0x00, 0x00, 0x7c, 0x2a, 0x00, 0x00,
  0x6c, 0x2b, 0x00, 0x00, 0x5f, 0x2c, 0x00, 0x00, 0x54, 0x2c, 0x00, 0x00,
  0x4c, 0x2c, 0x00, 0x00, 0x46, 0x2c, 0x00, 0x00, 0x41, 0x2b, 0x00, 0x00,
  0x3c, 0x2b, 0x00, 0x00, 0x38, 0x2a, 0x00, 0x00, 0x35, 0x2a, 0x00, 0x00,
  0x32, 0x2b, 0x03, 0x00, 0x30, 0x2b, 0x0c, 0x00, 0x2e, 0x2c, 0x11, 0x00,
  0x2d, 0x2c, 0x18, 0x00, 0x2c, 0x2c, 0x1f, 0x00, 0x2a, 0x2d, 0x26, 0x00,
  0x29, 0x2d, 0x2d, 0x00, 0x28, 0x2d, 0x34, 0x00, 0x27, 0x2e, 0x3c, 0x00,
  0x26, 0x2e, 0x45, 0x00, 0x24, 0x2e, 0x4f, 0x00, 0x23, 0x2e, 0x5a, 0x00,
  0x21, 0x2f, 0x67, 0x00, 0x1f, 0x2f, 0x76, 0x00, 0x1d, 0x2f, 0x88, 0x00,
  0x1c, 0x2f, 0x9b, 0x00, 0x1a, 0x2f, 0xb0, 0x00, 0x18, 0x2f, 0xca, 0x00,
  0x18, 0x2e, 0xed, 0x00, 0x19, 0x2e, 0xff, 0x00, 0x1b, 0x2d, 0xff, 0x00,
  0x1b, 0x2d, 0xff, 0x00, 0x8c, 0x2b, 0x00, 0x00, 0x78, 0x2d, 0x00, 0x00,
  0x68, 0x2e, 0x00, 0x00, 0x5b, 0x2f, 0x00, 0x00, 0x51, 0x2f, 0x00, 0x00,
  0x49, 0x2f, 0x00, 0x00, 0x43, 0x2f, 0x00, 0x00, 0x3e, 0x2e, 0x00, 0x00,
  0x39, 0x2e, 0x00, 0x00, 0x34, 0x2e, 0x00, 0x00, 0x30, 0x2e, 0x00, 0x00,
  0x2d, 0x2f, 0x00, 0x00, 0x2b, 0x30, 0x0a, 0x00, 0x29, 0x31, 0x10, 0x00,
  0x27, 0x31, 0x15, 0x00, 0x26, 0x31, 0x1c, 0x00, 0x25, 0x32, 0x23, 0x00,
  0x24, 0x32, 0x2a, 0x00, 0x23, 0x32, 0x31, 0x00, 0x21, 0x33, 0x39, 0x00,
  0x20, 0x33, 0x42, 0x00, 0x1f, 0x33, 0x4c, 0x00, 0x1d, 0x33, 0x57, 0x00,
  0x1b, 0x33, 0x64, 0x00, 0x1a, 0x34, 0x74, 0x00, 0x18, 0x34, 0x86, 0x00,
  0x16, 0x34, 0x9a, 0x00, 0x14, 0x33, 0xae, 0x00, 0x13, 0x33, 0xc8, 0x00,
  0x13, 0x33, 0xec, 0x00, 0x14, 0x33, 0xff, 0x00, 0x15, 0x32, 0xff, 0x00,
  0x16, 0x31, 0xff, 0x00, 0x87, 0x2e, 0x00, 0x00, 0x74, 0x2f, 0x00, 0x00,
  0x65, 0x31, 0x00, 0x00, 0x58, 0x31, 0x00, 0x00, 0x4e, 0x32, 0x00, 0x00,
  0x46, 0x32, 0x00, 0x00, 0x40, 0x31, 0x00, 0x00, 0x3b, 0x31, 0x00, 0x00,
  0x36, 0x31, 0x00, 0x00, 0x31, 0x31, 0x00, 0x00, 0x2b, 0x33, 0x00, 0x00,
  0x28, 0x34, 0x00, 0x00, 0x25, 0x35, 0x06, 0x00, 0x23, 0x36, 0x0d, 0x00,
  0x21, 0x36, 0x12, 0x00, 0x20, 0x37, 0x19, 0x00, 0x1f, 0x37, 0x20, 0x00,
  0x1e, 0x37, 0x27, 0x00, 0x1d, 0x38, 0x2e, 0x00, 0x1b, 0x38, 0x36, 0x00,
  0x1a, 0x38, 0x3f, 0x00, 0x19, 0x38, 0x49, 0x00, 0x17, 0x39, 0x55, 0x00,
  0x15, 0x39, 0x62, 0x00, 0x14, 0x39, 0x71, 0x00, 0x12, 0x39, 0x84, 0x00,
  0x11, 0x39, 0x98, 0x00, 0x10, 0x39, 0xad, 0x00, 0x0e, 0x38, 0xc7, 0x00,
  0x0e, 0x38, 0xeb, 0x00, 0x10, 0x38, 0xff, 0x00, 0x10, 0x37, 0xff, 0x00,
  0x11, 0x36, 0xff, 0x00, 0x83, 0x31, 0x00, 0x00, 0x70, 0x32, 0x00, 0x00,
  0x61, 0x34, 0x00, 0x00, 0x55, 0x34, 0x00, 0x00, 0x4b, 0x34, 0x00, 0x00,
  0x44, 0x34, 0x00, 0x00, 0x3d, 0x34, 0x00, 0x00, 0x38, 0x34, 0x00, 0x00,
  0x33, 0x34, 0x00, 0x00, 0x2d, 0x35, 0x00, 0x00, 0x28, 0x37, 0x00, 0x00,
  0x24, 0x39, 0x00, 0x00, 0x20, 0x3a, 0x02, 0x00, 0x1d, 0x3b, 0x0b, 0x00,
  0x1b, 0x3c, 0x10, 0x00, 0x19, 0x3d, 0x15, 0x00, 0x18, 0x3d, 0x1c, 0x00,
  0x17, 0x3d, 0x23, 0x00, 0x16, 0x3d, 0x2b, 0x00, 0x15, 0x3e, 0x33, 0x00,
  0x14, 0x3e, 0x3c, 0x00, 0x12, 0x3e, 0x46, 0x00, 0x11, 0x3e, 0x52, 0x00,
  0x10, 0x3e, 0x5f, 0x00, 0x0f, 0x3e, 0x6f, 0x00, 0x0e, 0x3e, 0x81, 0x00,
  0x0c, 0x3e, 0x95, 0x00, 0x0b, 0x3e, 0xa9, 0x00, 0x0a, 0x3e, 0xc1, 0x00,
  0x0a, 0x3d, 0xe4, 0x00, 0x0b, 0x3d, 0xfb, 0x00, 0x0c, 0x3c, 0xff, 0x00,
  0x0d, 0x3b, 0xff, 0x00, 0x7d, 0x34, 0x00, 0x00, 0x6b, 0x36, 0x00, 0x00,
  0x5d, 0x37, 0x00, 0x00, 0x51, 0x37, 0x00, 0x00, 0x48, 0x37, 0x00, 0x00,
  0x41, 0x37, 0x00, 0x00, 0x3b, 0x37, 0x00, 0x00, 0x35, 0x37, 0x00, 0x00,
  0x30, 0x37, 0x00, 0x00, 0x2a, 0x39, 0x00, 0x00, 0x25, 0x3b, 0x00, 0x00,
  0x20, 0x3d, 0x00, 0x00, 0x1c, 0x3f, 0x00, 0x00, 0x17, 0x41, 0x06, 0x00,
  0x14, 0x43, 0x0d, 0x00, 0x12, 0x43, 0x12, 0x00, 0x11, 0x43, 0x18, 0x00,
  0x11, 0x43, 0x1f, 0x00, 0x10, 0x44, 0x27, 0x00, 0x0f, 0x44, 0x2f, 0x00,
  0x0e, 0x44, 0x39, 0x00, 0x0d, 0x44, 0x43, 0x00, 0x0c, 0x44, 0x4e, 0x00,
  0x0b, 0x44, 0x5b, 0x00, 0x09, 0x44, 0x6a, 0x00, 0x07, 0x44, 0x7c, 0x00,
  0x06, 0x44, 0x90, 0x00, 0x04, 0x43, 0xa5, 0x00, 0x02, 0x43, 0xbd, 0x00,
  0x03, 0x43, 0xe0, 0x00, 0x03, 0x43, 0xf6, 0x00, 0x04, 0x42, 0xff, 0x00,
  0x06, 0x41, 0xff, 0x00, 0x78, 0x38, 0x00, 0x00, 0x67, 0x39, 0x00, 0x00,
  0x59, 0x3a, 0x00, 0x00, 0x4e, 0x3a, 0x00, 0x00, 0x45, 0x3a, 0x00, 0x00,
  0x3e, 0x3a, 0x00, 0x00, 0x38, 0x3a, 0x00, 0x00, 0x33, 0x3a, 0x00, 0x00,
  0x2d, 0x3b, 0x00, 0x00, 0x27, 0x3d, 0x00, 0x00, 0x21, 0x40, 0x00, 0x00,
  0x1c, 0x42, 0x00, 0x00, 0x17, 0x44, 0x00, 0x00, 0x13, 0x46, 0x03, 0x00,
  0x0f, 0x49, 0x0a, 0x00, 0x0d, 0x4a, 0x0f, 0x00, 0x0c, 0x4a, 0x14, 0x00,
  0x0b, 0x4a, 0x1b, 0x00, 0x09, 0x4a, 0x23, 0x00, 0x08, 0x4a, 0x2b, 0x00,
  0x07, 0x4a, 0x34, 0x00, 0x05, 0x4a, 0x3e, 0x00, 0x04, 0x4a, 0x49, 0x00,
  0x02, 0x4a, 0x56, 0x00, 0x00, 0x4a, 0x65, 0x00, 0x00, 0x4a, 0x77, 0x00,
  0x00, 0x4a, 0x8b, 0x00, 0x00, 0x4a, 0xa1, 0x00, 0x00, 0x49, 0xb9, 0x00,
  0x00, 0x49, 0xdd, 0x00, 0x00, 0x49, 0xf5, 0x00, 0x00, 0x48, 0xff, 0x00,
  0x00, 0x48, 0xff, 0x00, 0x72, 0x3c, 0x00, 0x00, 0x62, 0x3d, 0x00, 0x00,
  0x55, 0x3e, 0x00, 0x00, 0x4a, 0x3e, 0x00, 0x00, 0x42, 0x3d, 0x00, 0x00,
  0x3c, 0x3d, 0x00, 0x00, 0x36, 0x3d, 0x00, 0x00, 0x2f, 0x3e, 0x00, 0x00,
  0x29, 0x40, 0x00, 0x00, 0x23, 0x42, 0x00, 0x00, 0x1d, 0x45, 0x00, 0x00,
  0x17, 0x47, 0x00, 0x00, 0x13, 0x4a, 0x00, 0x00, 0x0f, 0x4c, 0x02, 0x00,
  0x0b, 0x4f, 0x09, 0x00, 0x07, 0x50, 0x0d, 0x00, 0x03, 0x51, 0x11, 0x00,
  0x00, 0x51, 0x17, 0x00, 0x00, 0x51, 0x1e, 0x00, 0x00, 0x51, 0x26, 0x00,
  0x00, 0x51, 0x2f, 0x00, 0x00, 0x51, 0x39, 0x00, 0x00, 0x51, 0x44, 0x00,
  0x00, 0x52, 0x51, 0x00, 0x00, 0x52, 0x60, 0x00, 0x00, 0x51, 0x72, 0x00,
  0x00, 0x51, 0x87, 0x00, 0x00, 0x51, 0x9d, 0x00, 0x00, 0x51, 0xb5, 0x00,
  0x00, 0x50, 0xd8, 0x00, 0x00, 0x50, 0xf5, 0x00, 0x00, 0x4f, 0xff, 0x00,
  0x00, 0x4f, 0xff, 0x00, 0x6c, 0x40, 0x00, 0x00, 0x5d, 0x41, 0x00, 0x00,
  0x51, 0x41, 0x00, 0x00, 0x47, 0x41, 0x00, 0x00, 0x40, 0x40, 0x00, 0x00,
  0x39, 0x40, 0x00, 0x00, 0x32, 0x41, 0x00, 0x00, 0x2a, 0x43, 0x00, 0x00,
  0x24, 0x46, 0x00, 0x00, 0x1e, 0x48, 0x00, 0x00, 0x17, 0x4b, 0x00, 0x00,
  0x12, 0x4e, 0x00, 0x00, 0x0e, 0x51, 0x00, 0x00, 0x0b, 0x53, 0x01, 0x00,
  0x06, 0x56, 0x07, 0x00, 0x00, 0x57, 0x0c, 0x00, 0x00, 0x58, 0x10, 0x00,
  0x00, 0x58, 0x13, 0x00, 0x00, 0x59, 0x19, 0x00, 0x00, 0x5a, 0x21, 0x00,
  0x00, 0x5a, 0x29, 0x00, 0x00, 0x5a, 0x33, 0x00, 0x00, 0x5a, 0x3f, 0x00,
  0x00, 0x5a, 0x4c, 0x00, 0x00, 0x5a, 0x5a, 0x00, 0x00, 0x5a, 0x6c, 0x00,
  0x00, 0x5a, 0x81, 0x00, 0x00, 0x59, 0x99, 0x00, 0x00, 0x59, 0xb1, 0x00,
  0x00, 0x58, 0xd1, 0x00, 0x00, 0x58, 0xf4, 0x00, 0x00, 0x57, 0xff, 0x00,
  0x00, 0x57, 0xff, 0x00, 0x65, 0x45, 0x00, 0x00, 0x58, 0x45, 0x00, 0x00,
  0x4d, 0x45, 0x00, 0x00, 0x45, 0x44, 0x00, 0x00, 0x3e, 0x44, 0x00, 0x00,
  0x35, 0x45, 0x00, 0x00, 0x2d, 0x47, 0x00, 0x00, 0x25, 0x4a, 0x00, 0x00,
  0x1e, 0x4d, 0x00, 0x00, 0x18, 0x50, 0x00, 0x00, 0x12, 0x53, 0x00, 0x00,
  0x0e, 0x56, 0x00, 0x00, 0x0a, 0x59, 0x00, 0x00, 0x04, 0x5c, 0x00, 0x00,
  0x00, 0x5e, 0x04, 0x00, 0x00, 0x5f, 0x09, 0x00, 0x00, 0x60, 0x0d, 0x00,
  0x00, 0x61, 0x10, 0x00, 0x00, 0x62, 0x15, 0x00, 0x00, 0x63, 0x1b, 0x00,
  0x00, 0x64, 0x23, 0x00, 0x00, 0x64, 0x2d, 0x00, 0x00, 0x64, 0x38, 0x00,
  0x00, 0x64, 0x45, 0x00, 0x00, 0x64, 0x54, 0x00, 0x00, 0x64, 0x66, 0x00,
  0x00, 0x64, 0x7b, 0x00, 0x00, 0x63, 0x93, 0x00, 0x00, 0x63, 0xad, 0x00,
  0x00, 0x62, 0xcc, 0x00, 0x00, 0x61, 0xf2, 0x00, 0x00, 0x61, 0xff, 0x00,
  0x00, 0x60, 0xff, 0x00, 0x5f, 0x4a, 0x00, 0x00, 0x53, 0x4a, 0x00, 0x00,
  0x4a, 0x49, 0x00, 0x00, 0x43, 0x48, 0x00, 0x00, 0x39, 0x49, 0x00, 0x00,
  0x2f, 0x4c, 0x00, 0x00, 0x27, 0x4f, 0x00, 0x00, 0x1f, 0x52, 0x00, 0x00,
  0x18, 0x55, 0x00, 0x00, 0x12, 0x59, 0x00, 0x00, 0x0d, 0x5d, 0x00, 0x00,
  0x08, 0x60, 0x00, 0x00, 0x02, 0x63, 0x00, 0x00, 0x00, 0x66, 0x00, 0x00,
  0x00, 0x68, 0x01, 0x00, 0x00, 0x69, 0x05, 0x00, 0x00, 0x6a, 0x0a, 0x00,
  0x00, 0x6b, 0x0d, 0x00, 0x00, 0x6d, 0x11, 0x00, 0x00, 0x6e, 0x16, 0x00,
  0x00, 0x70, 0x1d, 0x00, 0x00, 0x71, 0x26, 0x00, 0x00, 0x71, 0x31, 0x00,
  0x00, 0x70, 0x3e, 0x00, 0x00, 0x70, 0x4e, 0x00, 0x00, 0x70, 0x5f, 0x00,
  0x00, 0x70, 0x73, 0x00, 0x00, 0x6f, 0x8d, 0x00, 0x00, 0x6f, 0xa7, 0x00,
  0x00, 0x6e, 0xc6, 0x00, 0x00, 0x6d, 0xef, 0x00, 0x00, 0x6c, 0xff, 0x00,
  0x00, 0x6c, 0xff, 0x00, 0x5a, 0x4f, 0x00, 0x00, 0x50, 0x4e, 0x00, 0x00,
  0x48, 0x4d, 0x00, 0x00, 0x3d, 0x4e, 0x00, 0x00, 0x33, 0x51, 0x00, 0x00,
  0x29, 0x54, 0x00, 0x00, 0x20, 0x58, 0x00, 0x00, 0x18, 0x5c, 0x00, 0x00,
  0x11, 0x60, 0x00, 0x00, 0x0c, 0x64, 0x00, 0x00, 0x06, 0x68, 0x00, 0x00,
  0x00, 0x6b, 0x00, 0x00, 0x00, 0x6f, 0x00, 0x00, 0x00, 0x72, 0x00, 0x00,
  0x00, 0x74, 0x00, 0x00, 0x00, 0x75, 0x00, 0x00, 0x00, 0x77, 0x04, 0x00,
  0x00, 0x78, 0x09, 0x00, 0x00, 0x7a, 0x0d, 0x00, 0x00, 0x7c, 0x10, 0x00,
  0x00, 0x7d, 0x16, 0x00, 0x00, 0x7f, 0x1e, 0x00, 0x00, 0x80, 0x28, 0x00,
  0x00, 0x80, 0x35, 0x00, 0x00, 0x80, 0x45, 0x00, 0x00, 0x7f, 0x56, 0x00,
  0x00, 0x7f, 0x6b, 0x00, 0x00, 0x7f, 0x84, 0x00, 0x00, 0x7e, 0xa0, 0x00,
  0x00, 0x7d, 0xbe, 0x00, 0x00, 0x7c, 0xe9, 0x00, 0x00, 0x7b, 0xff, 0x00,
  0x00, 0x7a, 0xff, 0x00, 0x56, 0x54, 0x00, 0x00, 0x4e, 0x53, 0x00, 0x00,
  0x42, 0x54, 0x00, 0x00, 0x37, 0x56, 0x00, 0x00, 0x2c, 0x5a, 0x00, 0x00,
  0x22, 0x5f, 0x00, 0x00, 0x18, 0x63, 0x00, 0x00, 0x11, 0x68, 0x00, 0x00,
  0x0b, 0x6d, 0x00, 0x00, 0x03, 0x72, 0x00, 0x00, 0x00, 0x76, 0x00, 0x00,
  0x00, 0x7a, 0x00, 0x00, 0x00, 0x7d, 0x00, 0x00, 0x00, 0x80, 0x00, 0x00,
  0x00, 0x83, 0x00, 0x00, 0x00, 0x84, 0x00, 0x00, 0x00, 0x86, 0x00, 0x00,
  0x00, 0x87, 0x02, 0x00, 0x00, 0x89, 0x07, 0x00, 0x00, 0x8b, 0x0c, 0x00,
  0x00, 0x8d, 0x10, 0x00, 0x00, 0x90, 0x16, 0x00, 0x00, 0x92, 0x1f, 0x00,
  0x00, 0x92, 0x2c, 0x00, 0x00, 0x92, 0x3b, 0x00, 0x00, 0x92, 0x4d, 0x00,
  0x00, 0x91, 0x62, 0x00, 0x00, 0x91, 0x7a, 0x00, 0x00, 0x8f, 0x97, 0x00,
  0x00, 0x8f, 0xb4, 0x00, 0x00, 0x8e, 0xe1, 0x00, 0x00, 0x8c, 0xfb, 0x00,
  0x00, 0x8c, 0xff, 0x00, 0x55, 0x59, 0x00, 0x00, 0x48, 0x5a, 0x00, 0x00,
  0x3b, 0x5d, 0x00, 0x00, 0x2f, 0x61, 0x00, 0x00, 0x24, 0x66, 0x00, 0x00,
  0x19, 0x6c, 0x00, 0x00, 0x11, 0x72, 0x00, 0x00, 0x0a, 0x77, 0x00, 0x00,
  0x02, 0x7d, 0x00, 0x00, 0x00, 0x82, 0x00, 0x00, 0x00, 0x86, 0x00, 0x00,
  0x00, 0x8b, 0x00, 0x00, 0x00, 0x8e, 0x00, 0x00, 0x00, 0x91, 0x00, 0x00,
  0x00, 0x93, 0x00, 0x00, 0x00, 0x95, 0x00, 0x00, 0x00, 0x97, 0x00, 0x00,
  0x00, 0x99, 0x00, 0x00, 0x00, 0x9b, 0x00, 0x00, 0x00, 0x9d, 0x04, 0x00,
  0x00, 0x9f, 0x0a, 0x00, 0x00, 0xa2, 0x0f, 0x00, 0x00, 0xa4, 0x16, 0x00,
  0x00, 0xa6, 0x21, 0x00, 0x00, 0xa6, 0x31, 0x00, 0x00, 0xa6, 0x43, 0x00,
  0x00, 0xa5, 0x57, 0x00, 0x00, 0xa4, 0x70, 0x00, 0x00, 0xa3, 0x8e, 0x00,
  0x00, 0xa3, 0xab, 0x00, 0x00, 0xa1, 0xd0, 0x00, 0x00, 0xa0, 0xf5, 0x00,
  0x00, 0x9f, 0xff, 0x00, 0x4e, 0x61, 0x00, 0x00, 0x40, 0x64, 0x00, 0x00,
  0x33, 0x69, 0x00, 0x00, 0x27, 0x6e, 0x00, 0x00, 0x1b, 0x75, 0x00, 0x00,
  0x11, 0x7c, 0x00, 0x00, 0x0b, 0x83, 0x00, 0x00, 0x00, 0x89, 0x00, 0x00,
  0x00, 0x8e, 0x00, 0x00, 0x00, 0x93, 0x00, 0x00, 0x00, 0x98, 0x00, 0x00,
  0x00, 0x9d, 0x00, 0x00, 0x00, 0xa1, 0x00, 0x00, 0x00, 0xa4, 0x00, 0x00,
  0x00, 0xa5, 0x00, 0x00, 0x00, 0xa7, 0x00, 0x00, 0x00, 0xa9, 0x00, 0x00,
  0x00, 0xab, 0x00, 0x00, 0x00, 0xad, 0x00, 0x00, 0x00, 0xb0, 0x00, 0x00,
  0x00, 0xb2, 0x00, 0x00, 0x00, 0xb5, 0x08, 0x00, 0x00, 0xb8, 0x0e, 0x00,
  0x00, 0xbc, 0x16, 0x00, 0x00, 0xbc, 0x25, 0x00, 0x00, 0xbc, 0x37, 0x00,
  0x00, 0xbb, 0x4c, 0x00, 0x00, 0xba, 0x64, 0x00, 0x00, 0xb9, 0x81, 0x00,
  0x00, 0xb7, 0xa2, 0x00, 0x00, 0xb7, 0xc0, 0x00, 0x00, 0xb7, 0xea, 0x00,
  0x00, 0xb7, 0xfc, 0x00, 0x46, 0x6b, 0x00, 0x00, 0x39, 0x70, 0x00, 0x00,
  0x2b, 0x77, 0x00, 0x00, 0x1f, 0x7f, 0x00, 0x00, 0x13, 0x86, 0x00, 0x00,
  0x0b, 0x8e, 0x00, 0x00, 0x01, 0x95, 0x00, 0x00, 0x00, 0x9b, 0x00, 0x00,
  0x00, 0xa1, 0x00, 0x00, 0x00, 0xa6, 0x00, 0x00, 0x00, 0xab, 0x00, 0x00,
  0x00, 0xb0, 0x00, 0x00, 0x00, 0xb3, 0x00, 0x00, 0x00, 0xb7, 0x00, 0x00,
  0x00, 0xb7, 0x00, 0x00, 0x00, 0xba, 0x00, 0x00, 0x00, 0xbc, 0x00, 0x00,
  0x00, 0xbf, 0x00, 0x00, 0x00, 0xc1, 0x00, 0x00, 0x00, 0xc4, 0x00, 0x00,
  0x00, 0xc7, 0x00, 0x00, 0x00, 0xca, 0x00, 0x00, 0x00, 0xcd, 0x05, 0x00,
  0x00, 0xd1, 0x0e, 0x00, 0x00, 0xd4, 0x19, 0x00, 0x00, 0xd4, 0x2b, 0x00,
  0x00, 0xd4, 0x40, 0x00, 0x00, 0xd3, 0x58, 0x00, 0x00, 0xd3, 0x74, 0x00,
  0x00, 0xd3, 0x92, 0x00, 0x00, 0xd2, 0xb0, 0x00, 0x00, 0xd2, 0xd3, 0x00,
  0x00, 0xd2, 0xf2, 0x00, 0x3e, 0x79, 0x00, 0x00, 0x31, 0x80, 0x00, 0x00,
  0x23, 0x88, 0x00, 0x00, 0x17, 0x91, 0x00, 0x00, 0x0d, 0x99, 0x00, 0x00,
  0x03, 0xa0, 0x00, 0x00, 0x00, 0xa7, 0x00, 0x00, 0x00, 0xae, 0x00, 0x00,
  0x00, 0xb3, 0x00, 0x00, 0x00, 0xb8, 0x00, 0x00, 0x00, 0xbd, 0x00, 0x00,
  0x00, 0xc2, 0x00, 0x00, 0x00, 0xc6, 0x00, 0x00, 0x00, 0xca, 0x00, 0x00,
  0x00, 0xca, 0x00, 0x00, 0x00, 0xcd, 0x00, 0x00, 0x00, 0xcf, 0x00, 0x00,
  0x00, 0xd2, 0x00, 0x00, 0x00, 0xd5, 0x00, 0x00, 0x00, 0xd9, 0x00, 0x00,
  0x00, 0xdd, 0x00, 0x00, 0x00, 0xdf, 0x00, 0x00, 0x00, 0xe3, 0x00, 0x00,
  0x00, 0xe7, 0x05, 0x00, 0x00, 0xeb, 0x0f, 0x00, 0x00, 0xec, 0x1f, 0x00,
  0x00, 0xed, 0x33, 0x00, 0x00, 0xee, 0x4b, 0x00, 0x00, 0xef, 0x64, 0x00,
  0x00, 0xef, 0x82, 0x00, 0x00, 0xf0, 0x9f, 0x00, 0x00, 0xf1, 0xb9, 0x00,
  0x00, 0xf1, 0xd8, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x04, 0x00, 0xff, 0x00, 0x09, 0x00, 0xff, 0x00, 0x0e, 0x00,
  0xff, 0x00, 0x15, 0x00, 0xff, 0x00, 0x1e, 0x00, 0xff, 0x00, 0x29, 0x00,
  0xff, 0x00, 0x34, 0x00, 0xff, 0x00, 0x3f, 0x00, 0xff, 0x00, 0x48, 0x00,
  0xff, 0x00, 0x50, 0x00, 0xff, 0x00, 0x58, 0x00, 0xff, 0x00, 0x5e, 0x00,
  0xff, 0x00, 0x65, 0x00, 0xfd, 0x00, 0x6b, 0x00, 0xfb, 0x00, 0x71, 0x00,
  0xf9, 0x00, 0x77, 0x00, 0xf8, 0x00, 0x7e, 0x00, 0xf6, 0x00, 0x85, 0x00,
  0xf3, 0x00, 0x8d, 0x00, 0xf1, 0x00, 0x97, 0x00, 0xee, 0x00, 0xa2, 0x00,
  0xeb, 0x00, 0xaf, 0x00, 0xe8, 0x00, 0xc0, 0x00, 0xe6, 0x00, 0xe0, 0x00,
  0xe3, 0x00, 0xf8, 0x00, 0xe2, 0x00, 0xff, 0x00, 0xdb, 0x00, 0xff, 0x00,
  0xcb, 0x00, 0xff, 0x00, 0xc1, 0x00, 0xff, 0x00, 0xb9, 0x00, 0xff, 0x00,
  0xb4, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x09, 0x00,
  0xff, 0x00, 0x10, 0x00, 0xff, 0x00, 0x19, 0x00, 0xff, 0x00, 0x23, 0x00,
  0xff, 0x00, 0x2e, 0x00, 0xfd, 0x00, 0x39, 0x00, 0xf9, 0x00, 0x42, 0x00,
  0xf5, 0x00, 0x4a, 0x00, 0xf2, 0x00, 0x52, 0x00, 0xee, 0x00, 0x58, 0x00,
  0xeb, 0x00, 0x5e, 0x00, 0xe9, 0x00, 0x64, 0x00, 0xe6, 0x00, 0x6a, 0x00,
  0xe4, 0x00, 0x70, 0x00, 0xe2, 0x00, 0x76, 0x00, 0xdf, 0x00, 0x7d, 0x00,
  0xdd, 0x00, 0x86, 0x00, 0xd9, 0x00, 0x8f, 0x00, 0xd5, 0x00, 0x9a, 0x00,
  0xd1, 0x00, 0xa7, 0x00, 0xce, 0x00, 0xb6, 0x00, 0xcb, 0x00, 0xce, 0x00,
  0xc9, 0x00, 0xf0, 0x00, 0xc7, 0x00, 0xff, 0x00, 0xc5, 0x00, 0xff, 0x00,
  0xbb, 0x00, 0xff, 0x00, 0xb4, 0x00, 0xff, 0x00, 0xad, 0x00, 0xff, 0x00,
  0xa9, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00, 0xfb, 0x00, 0x02, 0x00,
  0xf6, 0x00, 0x0d, 0x00, 0xf1, 0x00, 0x13, 0x00, 0xed, 0x00, 0x1e, 0x00,
  0xec, 0x00, 0x28, 0x00, 0xe9, 0x00, 0x32, 0x00, 0xe3, 0x00, 0x3b, 0x00,
  0xdd, 0x00, 0x44, 0x00, 0xd8, 0x00, 0x4b, 0x00, 0xd3, 0x00, 0x51, 0x00,
  0xd0, 0x00, 0x58, 0x00, 0xcd, 0x00, 0x5d, 0x00, 0xcb, 0x00, 0x63, 0x00,
  0xc9, 0x00, 0x68, 0x00, 0xc6, 0x00, 0x6f, 0x00, 0xc4, 0x00, 0x76, 0x00,
  0xc2, 0x00, 0x7e, 0x00, 0xbf, 0x00, 0x87, 0x00, 0xbc, 0x00, 0x92, 0x00,
  0xba, 0x00, 0x9f, 0x00, 0xb7, 0x00, 0xad, 0x00, 0xb5, 0x00, 0xc1, 0x00,
  0xb2, 0x00, 0xe4, 0x00, 0xb1, 0x00, 0xfd, 0x00, 0xaf, 0x00, 0xff, 0x00,
  0xac, 0x00, 0xff, 0x00, 0xa5, 0x00, 0xff, 0x00, 0xa0, 0x00, 0xff, 0x00,
  0x9c, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xfb, 0x00, 0x00, 0x00, 0xee, 0x00, 0x00, 0x00, 0xe4, 0x00, 0x00, 0x00,
  0xdc, 0x00, 0x08, 0x00, 0xd3, 0x00, 0x10, 0x00, 0xcf, 0x00, 0x18, 0x00,
  0xcb, 0x00, 0x22, 0x00, 0xc9, 0x00, 0x2b, 0x00, 0xc6, 0x00, 0x34, 0x00,
  0xc1, 0x00, 0x3d, 0x00, 0xbd, 0x00, 0x44, 0x00, 0xba, 0x00, 0x4b, 0x00,
  0xb7, 0x00, 0x51, 0x00, 0xb5, 0x00, 0x56, 0x00, 0xb2, 0x00, 0x5c, 0x00,
  0xb0, 0x00, 0x61, 0x00, 0xae, 0x00, 0x67, 0x00, 0xac, 0x00, 0x6e, 0x00,
  0xaa, 0x00, 0x76, 0x00, 0xa8, 0x00, 0x7f, 0x00, 0xa6, 0x00, 0x8a, 0x00,
  0xa3, 0x00, 0x96, 0x00, 0xa1, 0x00, 0xa5, 0x00, 0x9f, 0x00, 0xb6, 0x00,
  0x9d, 0x00, 0xd1, 0x00, 0x9c, 0x00, 0xf3, 0x00, 0x9b, 0x00, 0xff, 0x00,
  0x9c, 0x00, 0xff, 0x00, 0x96, 0x00, 0xff, 0x00, 0x93, 0x00, 0xff, 0x00,
  0x90, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xf6, 0x00, 0x00, 0x00,
  0xe7, 0x00, 0x00, 0x00, 0xd3, 0x00, 0x00, 0x00, 0xc6, 0x00, 0x00, 0x00,
  0xbd, 0x00, 0x03, 0x00, 0xb8, 0x00, 0x0d, 0x00, 0xb3, 0x00, 0x13, 0x00,
  0xb1, 0x00, 0x1c, 0x00, 0xaf, 0x00, 0x25, 0x00, 0xae, 0x00, 0x2e, 0x00,
  0xa9, 0x00, 0x36, 0x00, 0xa6, 0x00, 0x3d, 0x00, 0xa3, 0x00, 0x44, 0x00,
  0xa1, 0x00, 0x4a, 0x00, 0x9f, 0x00, 0x4f, 0x00, 0x9d, 0x00, 0x55, 0x00,
  0x9b, 0x00, 0x5a, 0x00, 0x9a, 0x00, 0x60, 0x00, 0x98, 0x00, 0x66, 0x00,
  0x96, 0x00, 0x6e, 0x00, 0x94, 0x00, 0x77, 0x00, 0x92, 0x00, 0x81, 0x00,
  0x90, 0x00, 0x8e, 0x00, 0x8e, 0x00, 0x9c, 0x00, 0x8c, 0x00, 0xad, 0x00,
  0x8a, 0x00, 0xc3, 0x00, 0x89, 0x00, 0xe8, 0x00, 0x88, 0x00, 0xff, 0x00,
  0x89, 0x00, 0xff, 0x00, 0x87, 0x00, 0xff, 0x00, 0x85, 0x00, 0xff, 0x00,
  0x82, 0x00, 0xff, 0x00, 0xf3, 0x00, 0x00, 0x00, 0xe3, 0x00, 0x00, 0x00,
  0xcc, 0x00, 0x00, 0x00, 0xbc, 0x00, 0x00, 0x00, 0xb0, 0x00, 0x00, 0x00,
  0xa7, 0x00, 0x00, 0x00, 0xa1, 0x00, 0x08, 0x00, 0x9e, 0x00, 0x0f, 0x00,
  0x9b, 0x00, 0x16, 0x00, 0x99, 0x00, 0x1f, 0x00, 0x98, 0x00, 0x27, 0x00,
  0x96, 0x00, 0x2f, 0x00, 0x93, 0x00, 0x37, 0x00, 0x91, 0x00, 0x3d, 0x00,
  0x8e, 0x00, 0x43, 0x00, 0x8c, 0x00, 0x49, 0x00, 0x8b, 0x00, 0x4e, 0x00,
  0x89, 0x00, 0x54, 0x00, 0x87, 0x00, 0x59, 0x00, 0x85, 0x00, 0x60, 0x00,
  0x84, 0x00, 0x67, 0x00, 0x82, 0x00, 0x6f, 0x00, 0x80, 0x00, 0x7a, 0x00,
  0x7e, 0x00, 0x86, 0x00, 0x7c, 0x00, 0x94, 0x00, 0x7a, 0x00, 0xa4, 0x00,
  0x79, 0x00, 0xb8, 0x00, 0x78, 0x00, 0xd8, 0x00, 0x77, 0x00, 0xf7, 0x00,
  0x78, 0x00, 0xff, 0x00, 0x78, 0x00, 0xff, 0x00, 0x77, 0x00, 0xff, 0x00,
  0x75, 0x00, 0xff, 0x00, 0xe6, 0x00, 0x00, 0x00, 0xcb, 0x00, 0x00, 0x00,
  0xb7, 0x00, 0x00, 0x00, 0xa8, 0x00, 0x00, 0x00, 0x9e, 0x00, 0x00, 0x00,
  0x96, 0x00, 0x00, 0x00, 0x8f, 0x00, 0x04, 0x00, 0x8b, 0x00, 0x0c, 0x00,
  0x88, 0x00, 0x12, 0x00, 0x87, 0x00, 0x19, 0x00, 0x85, 0x00, 0x21, 0x00,
  0x84, 0x00, 0x29, 0x00, 0x82, 0x00, 0x30, 0x00, 0x7f, 0x00, 0x37, 0x00,
  0x7d, 0x00, 0x3d, 0x00, 0x7c, 0x00, 0x43, 0x00, 0x7a, 0x00, 0x48, 0x00,
  0x79, 0x00, 0x4d, 0x00, 0x77, 0x00, 0x53, 0x00, 0x76, 0x00, 0x59, 0x00,
  0x74, 0x00, 0x61, 0x00, 0x72, 0x00, 0x69, 0x00, 0x71, 0x00, 0x73, 0x00,
  0x6f, 0x00, 0x7f, 0x00, 0x6d, 0x00, 0x8d, 0x00, 0x6c, 0x00, 0x9d, 0x00,
  0x6a, 0x00, 0xaf, 0x00, 0x69, 0x00, 0xc8, 0x00, 0x68, 0x00, 0xed, 0x00,
  0x69, 0x00, 0xff, 0x00, 0x69, 0x00, 0xff, 0x00, 0x69, 0x00, 0xff, 0x00,
  0x69, 0x00, 0xff, 0x00, 0xd2, 0x00, 0x00, 0x00, 0xb8, 0x00, 0x00, 0x00,
  0xa5, 0x00, 0x00, 0x00, 0x97, 0x00, 0x00, 0x00, 0x8d, 0x00, 0x00, 0x00,
  0x86, 0x00, 0x00, 0x00, 0x81, 0x00, 0x00, 0x00, 0x7c, 0x00, 0x08, 0x00,
  0x79, 0x00, 0x0e, 0x00, 0x77, 0x00, 0x14, 0x00, 0x76, 0x00, 0x1c, 0x00,
  0x74, 0x00, 0x23, 0x00, 0x73, 0x00, 0x2b, 0x00, 0x71, 0x00, 0x31, 0x00,
  0x6f, 0x00, 0x37, 0x00, 0x6e, 0x00, 0x3d, 0x00, 0x6c, 0x00, 0x43, 0x00,
  0x6b, 0x00, 0x48, 0x00, 0x6a, 0x00, 0x4e, 0x00, 0x68, 0x00, 0x54, 0x00,
  0x67, 0x00, 0x5b, 0x00, 0x65, 0x00, 0x63, 0x00, 0x63, 0x00, 0x6d, 0x00,
  0x62, 0x00, 0x78, 0x00, 0x60, 0x00, 0x87, 0x00, 0x5f, 0x00, 0x96, 0x00,
  0x5d, 0x00, 0xa8, 0x00, 0x5d, 0x00, 0xbe, 0x00, 0x5c, 0x00, 0xe4, 0x00,
  0x5c, 0x00, 0xfb, 0x00, 0x5c, 0x00, 0xff, 0x00, 0x5c, 0x00, 0xff, 0x00,
  0x5c, 0x00, 0xff, 0x00, 0xc2, 0x00, 0x00, 0x00, 0xaa, 0x01, 0x00, 0x00,
  0x98, 0x03, 0x00, 0x00, 0x89, 0x04, 0x00, 0x00, 0x7f, 0x02, 0x00, 0x00,
  0x78, 0x00, 0x00, 0x00, 0x74, 0x00, 0x00, 0x00, 0x70, 0x00, 0x04, 0x00,
  0x6d, 0x00, 0x0c, 0x00, 0x6b, 0x00, 0x11, 0x00, 0x69, 0x00, 0x17, 0x00,
  0x68, 0x00, 0x1e, 0x00, 0x66, 0x00, 0x25, 0x00, 0x65, 0x00, 0x2c, 0x00,
  0x63, 0x00, 0x32, 0x00, 0x62, 0x00, 0x38, 0x00, 0x60, 0x00, 0x3d, 0x00,
  0x5f, 0x00, 0x43, 0x00, 0x5e, 0x00, 0x49, 0x00, 0x5c, 0x00, 0x4f, 0x00,
  0x5b, 0x00, 0x56, 0x00, 0x5a, 0x00, 0x5e, 0x00, 0x58, 0x00, 0x68, 0x00,
  0x57, 0x00, 0x73, 0x00, 0x55, 0x00, 0x81, 0x00, 0x54, 0x00, 0x91, 0x00,
  0x52, 0x00, 0xa3, 0x00, 0x51, 0x00, 0xb7, 0x00, 0x51, 0x00, 0xd6, 0x00,
  0x51, 0x00, 0xf5, 0x00, 0x51, 0x00, 0xff, 0x00, 0x51, 0x00, 0xff, 0x00,
  0x52, 0x00, 0xff, 0x00, 0xb6, 0x07, 0x00, 0x00, 0x9f, 0x09, 0x00, 0x00,
  0x8d, 0x0b, 0x00, 0x00, 0x7e, 0x0c, 0x00, 0x00, 0x73, 0x0b, 0x00, 0x00,
  0x6c, 0x0a, 0x00, 0x00, 0x68, 0x07, 0x00, 0x00, 0x65, 0x03, 0x00, 0x00,
  0x63, 0x00, 0x07, 0x00, 0x61, 0x00, 0x0d, 0x00, 0x5f, 0x00, 0x13, 0x00,
  0x5d, 0x00, 0x1a, 0x00, 0x5c, 0x00, 0x21, 0x00, 0x5b, 0x00, 0x27, 0x00,
  0x59, 0x00, 0x2d, 0x00, 0x58, 0x00, 0x33, 0x00, 0x56, 0x00, 0x39, 0x00,
  0x55, 0x00, 0x3f, 0x00, 0x54, 0x00, 0x45, 0x00, 0x53, 0x00, 0x4b, 0x00,
  0x51, 0x00, 0x52, 0x00, 0x50, 0x00, 0x5a, 0x00, 0x4f, 0x00, 0x64, 0x00,
  0x4d, 0x00, 0x6f, 0x00, 0x4c, 0x00, 0x7d, 0x00, 0x4a, 0x00, 0x8d, 0x00,
  0x49, 0x00, 0x9f, 0x00, 0x48, 0x00, 0xb2, 0x00, 0x47, 0x00, 0xcc, 0x00,
  0x47, 0x00, 0xef, 0x00, 0x46, 0x00, 0xff, 0x00, 0x47, 0x00, 0xff, 0x00,
  0x47, 0x00, 0xff, 0x00, 0xac, 0x0c, 0x00, 0x00, 0x95, 0x0e, 0x00, 0x00,
  0x83, 0x10, 0x00, 0x00, 0x75, 0x10, 0x00, 0x00, 0x6b, 0x10, 0x00, 0x00,
  0x63, 0x0f, 0x00, 0x00, 0x5e, 0x0e, 0x00, 0x00, 0x5b, 0x0c, 0x00, 0x00,
  0x5a, 0x09, 0x02, 0x00, 0x59, 0x04, 0x0a, 0x00, 0x57, 0x00, 0x0f, 0x00,
  0x55, 0x00, 0x15, 0x00, 0x53, 0x00, 0x1c, 0x00, 0x52, 0x00, 0x23, 0x00,
  0x51, 0x00, 0x29, 0x00, 0x4f, 0x00, 0x2f, 0x00, 0x4e, 0x00, 0x35, 0x00,
  0x4d, 0x01, 0x3b, 0x00, 0x4c, 0x01, 0x41, 0x00, 0x4a, 0x02, 0x48, 0x00,
  0x49, 0x02, 0x4f, 0x00, 0x48, 0x02, 0x57, 0x00, 0x46, 0x03, 0x61, 0x00,
  0x45, 0x03, 0x6d, 0x00, 0x43, 0x03, 0x7a, 0x00, 0x42, 0x03, 0x8b, 0x00,
  0x40, 0x03, 0x9c, 0x00, 0x3f, 0x03, 0xaf, 0x00, 0x3e, 0x03, 0xc8, 0x00,
  0x3d, 0x04, 0xea, 0x00, 0x3d, 0x05, 0xfc, 0x00, 0x3d, 0x06, 0xff, 0x00,
  0x3e, 0x06, 0xff, 0x00, 0xa4, 0x10, 0x00, 0x00, 0x8e, 0x12, 0x00, 0x00,
  0x7c, 0x13, 0x00, 0x00, 0x6e, 0x14, 0x00, 0x00, 0x64, 0x14, 0x00, 0x00,
  0x5c, 0x13, 0x00, 0x00, 0x56, 0x12, 0x00, 0x00, 0x53, 0x11, 0x00, 0x00,
  0x51, 0x0e, 0x00, 0x00, 0x50, 0x0c, 0x05, 0x00, 0x50, 0x09, 0x0c, 0x00,
  0x4f, 0x07, 0x11, 0x00, 0x4d, 0x07, 0x17, 0x00, 0x4b, 0x08, 0x1f, 0x00,
  0x49, 0x08, 0x25, 0x00, 0x48, 0x09, 0x2b, 0x00, 0x47, 0x09, 0x31, 0x00,
  0x46, 0x09, 0x38, 0x00, 0x44, 0x0a, 0x3e, 0x00, 0x43, 0x0a, 0x45, 0x00,
  0x42, 0x0a, 0x4d, 0x00, 0x40, 0x0b, 0x55, 0x00, 0x3f, 0x0b, 0x5f, 0x00,
  0x3d, 0x0b, 0x6b, 0x00, 0x3c, 0x0b, 0x79, 0x00, 0x3a, 0x0c, 0x8a, 0x00,
  0x38, 0x0c, 0x9c, 0x00, 0x37, 0x0c, 0xaf, 0x00, 0x35, 0x0c, 0xc7, 0x00,
  0x35, 0x0c, 0xe9, 0x00, 0x35, 0x0d, 0xfd, 0x00, 0x35, 0x0d, 0xff, 0x00,
  0x36, 0x0c, 0xff, 0x00, 0x9d, 0x13, 0x00, 0x00, 0x87, 0x15, 0x00, 0x00,
  0x76, 0x17, 0x00, 0x00, 0x69, 0x18, 0x00, 0x00, 0x5e, 0x18, 0x00, 0x00,
  0x56, 0x18, 0x00, 0x00, 0x50, 0x17, 0x00, 0x00, 0x4d, 0x15, 0x00, 0x00,
  0x4a, 0x13, 0x00, 0x00, 0x49, 0x11, 0x00, 0x00, 0x49, 0x0e, 0x07, 0x00,
  0x48, 0x0d, 0x0e, 0x00, 0x46, 0x0d, 0x13, 0x00, 0x44, 0x0d, 0x1a, 0x00,
  0x43, 0x0e, 0x21, 0x00, 0x42, 0x0e, 0x28, 0x00, 0x40, 0x0e, 0x2e, 0x00,
  0x3f, 0x0e, 0x35, 0x00, 0x3e, 0x0f, 0x3c, 0x00, 0x3d, 0x0f, 0x43, 0x00,
  0x3b, 0x10, 0x4b, 0x00, 0x3a, 0x10, 0x54, 0x00, 0x38, 0x10, 0x5e, 0x00,
  0x36, 0x10, 0x6b, 0x00, 0x34, 0x10, 0x79, 0x00, 0x32, 0x10, 0x8a, 0x00,
  0x31, 0x10, 0x9c, 0x00, 0x2f, 0x10, 0xb0, 0x00, 0x2d, 0x10, 0xc9, 0x00,
  0x2d, 0x11, 0xec, 0x00, 0x2d, 0x11, 0xff, 0x00, 0x2e, 0x11, 0xff, 0x00,
  0x2f, 0x10, 0xff, 0x00, 0x97, 0x16, 0x00, 0x00, 0x82, 0x19, 0x00, 0x00,
  0x71, 0x1b, 0x00, 0x00, 0x64, 0x1c, 0x00, 0x00, 0x59, 0x1c, 0x00, 0x00,
  0x51, 0x1c, 0x00, 0x00, 0x4c, 0x1b, 0x00, 0x00, 0x47, 0x1a, 0x00, 0x00,
  0x44, 0x18, 0x00, 0x00, 0x43, 0x15, 0x00, 0x00, 0x42, 0x13, 0x02, 0x00,
  0x41, 0x12, 0x0b, 0x00, 0x40, 0x11, 0x10, 0x00, 0x3e, 0x12, 0x17, 0x00,
  0x3c, 0x12, 0x1e, 0x00, 0x3b, 0x13, 0x25, 0x00, 0x3a, 0x13, 0x2b, 0x00,
  0x38, 0x13, 0x32, 0x00, 0x37, 0x13, 0x39, 0x00, 0x36, 0x14, 0x40, 0x00,
  0x34, 0x14, 0x48, 0x00, 0x33, 0x14, 0x51, 0x00, 0x31, 0x14, 0x5c, 0x00,
  0x30, 0x15, 0x68, 0x00, 0x2e, 0x15, 0x77, 0x00, 0x2c, 0x15, 0x88, 0x00,
  0x2a, 0x15, 0x9a, 0x00, 0x28, 0x15, 0xae, 0x00, 0x27, 0x15, 0xc7, 0x00,
  0x26, 0x15, 0xea, 0x00, 0x27, 0x15, 0xff, 0x00, 0x28, 0x15, 0xff, 0x00,
  0x29, 0x15, 0xff, 0x00, 0x91, 0x1a, 0x00, 0x00, 0x7d, 0x1c, 0x00, 0x00,
  0x6d, 0x1e, 0x00, 0x00, 0x60, 0x1f, 0x00, 0x00, 0x56, 0x1f, 0x00, 0x00,
  0x4e, 0x1f, 0x00, 0x00, 0x48, 0x1e, 0x00, 0x00, 0x43, 0x1d, 0x00, 0x00,
  0x40, 0x1c, 0x00, 0x00, 0x3e, 0x1a, 0x00, 0x00, 0x3d, 0x18, 0x00, 0x00,
  0x3b, 0x17, 0x07, 0x00, 0x39, 0x16, 0x0e, 0x00, 0x38, 0x17, 0x14, 0x00,
  0x36, 0x17, 0x1b, 0x00, 0x35, 0x18, 0x22, 0x00, 0x33, 0x18, 0x28, 0x00,
  0x32, 0x18, 0x2f, 0x00, 0x31, 0x19, 0x36, 0x00, 0x30, 0x19, 0x3d, 0x00,
  0x2e, 0x19, 0x46, 0x00, 0x2d, 0x1a, 0x4f, 0x00, 0x2b, 0x1a, 0x59, 0x00,
  0x2a, 0x1a, 0x66, 0x00, 0x28, 0x1a, 0x74, 0x00, 0x26, 0x1a, 0x86, 0x00,
  0x24, 0x1a, 0x99, 0x00, 0x22, 0x1a, 0xad, 0x00, 0x21, 0x1a, 0xc5, 0x00,
  0x20, 0x1a, 0xe8, 0x00, 0x21, 0x1a, 0xfe, 0x00, 0x22, 0x1a, 0xff, 0x00,
  0x23, 0x1a, 0xff, 0x00, 0x8d, 0x1d, 0x00, 0x00, 0x79, 0x1f, 0x00, 0x00,
  0x69, 0x21, 0x00, 0x00, 0x5c, 0x22, 0x00, 0x00, 0x52, 0x22, 0x00, 0x00,
  0x4a, 0x22, 0x00, 0x00, 0x44, 0x21, 0x00, 0x00, 0x3f, 0x21, 0x00, 0x00,
  0x3c, 0x20, 0x00, 0x00, 0x39, 0x1e, 0x00, 0x00, 0x38, 0x1b, 0x00, 0x00,
  0x35, 0x1c, 0x04, 0x00, 0x34, 0x1c, 0x0d, 0x00, 0x32, 0x1c, 0x12, 0x00,
  0x30, 0x1d, 0x18, 0x00, 0x2f, 0x1d, 0x1f, 0x00, 0x2e, 0x1d, 0x25, 0x00,
  0x2d, 0x1e, 0x2c, 0x00, 0x2b, 0x1e, 0x33, 0x00, 0x2a, 0x1e, 0x3b, 0x00,
  0x29, 0x1f, 0x43, 0x00, 0x27, 0x1f, 0x4d, 0x00, 0x26, 0x1f, 0x57, 0x00,
  0x24, 0x1f, 0x64, 0x00, 0x22, 0x1f, 0x72, 0x00, 0x20, 0x1f, 0x84, 0x00,
  0x1f, 0x1f, 0x97, 0x00, 0x1d, 0x1f, 0xab, 0x00, 0x1b, 0x1f, 0xc3, 0x00,
  0x1b, 0x1f, 0xe7, 0x00, 0x1b, 0x1f, 0xfd, 0x00, 0x1d, 0x1f, 0xff, 0x00,
  0x1e, 0x1e, 0xff, 0x00, 0x89, 0x20, 0x00, 0x00, 0x75, 0x22, 0x00, 0x00,
  0x65, 0x23, 0x00, 0x00, 0x59, 0x24, 0x00, 0x00, 0x4f, 0x25, 0x00, 0x00,
  0x47, 0x25, 0x00, 0x00, 0x41, 0x24, 0x00, 0x00, 0x3c, 0x23, 0x00, 0x00,
  0x38, 0x23, 0x00, 0x00, 0x35, 0x22, 0x00, 0x00, 0x33, 0x20, 0x00, 0x00,
  0x30, 0x20, 0x01, 0x00, 0x2e, 0x21, 0x0a, 0x00, 0x2c, 0x21, 0x10, 0x00,
  0x2b, 0x21, 0x15, 0x00, 0x2a, 0x22, 0x1c, 0x00, 0x28, 0x22, 0x23, 0x00,
  0x27, 0x22, 0x29, 0x00, 0x26, 0x23, 0x30, 0x00, 0x25, 0x23, 0x38, 0x00,
  0x23, 0x23, 0x41, 0x00, 0x22, 0x24, 0x4a, 0x00, 0x21, 0x24, 0x55, 0x00,
  0x1f, 0x24, 0x61, 0x00, 0x1d, 0x24, 0x70, 0x00, 0x1b, 0x24, 0x82, 0x00,
  0x19, 0x24, 0x95, 0x00, 0x17, 0x24, 0xaa, 0x00, 0x16, 0x24, 0xc1, 0x00,
  0x15, 0x24, 0xe5, 0x00, 0x16, 0x24, 0xfc, 0x00, 0x17, 0x23, 0xff, 0x00,
  0x19, 0x23, 0xff, 0x00, 0x85, 0x22, 0x00, 0x00, 0x71, 0x24, 0x00, 0x00,
  0x62, 0x26, 0x00, 0x00, 0x56, 0x27, 0x00, 0x00, 0x4c, 0x27, 0x00, 0x00,
  0x44, 0x27, 0x00, 0x00, 0x3e, 0x27, 0x00, 0x00, 0x39, 0x26, 0x00, 0x00,
  0x35, 0x26, 0x00, 0x00, 0x31, 0x25, 0x00, 0x00, 0x2e, 0x24, 0x00, 0x00,
  0x2b, 0x25, 0x00, 0x00, 0x29, 0x25, 0x07, 0x00, 0x27, 0x26, 0x0e, 0x00,
  0x25, 0x26, 0x13, 0x00, 0x24, 0x27, 0x19, 0x00, 0x23, 0x27, 0x20, 0x00,
  0x22, 0x27, 0x27, 0x00, 0x21, 0x28, 0x2e, 0x00, 0x20, 0x28, 0x36, 0x00,
  0x1e, 0x28, 0x3e, 0x00, 0x1d, 0x28, 0x48, 0x00, 0x1b, 0x29, 0x53, 0x00,
  0x19, 0x29, 0x5f, 0x00, 0x18, 0x29, 0x6e, 0x00, 0x16, 0x29, 0x80, 0x00,
  0x14, 0x29, 0x94, 0x00, 0x12, 0x29, 0xa8, 0x00, 0x11, 0x29, 0xc0, 0x00,
  0x11, 0x28, 0xe4, 0x00, 0x11, 0x28, 0xfb, 0x00, 0x13, 0x28, 0xff, 0x00,
  0x14, 0x27, 0xff, 0x00, 0x80, 0x25, 0x00, 0x00, 0x6e, 0x27, 0x00, 0x00,
  0x5f, 0x28, 0x00, 0x00, 0x53, 0x29, 0x00, 0x00, 0x49, 0x2a, 0x00, 0x00,
  0x42, 0x29, 0x00, 0x00, 0x3b, 0x29, 0x00, 0x00, 0x36, 0x29, 0x00, 0x00,
  0x32, 0x28, 0x00, 0x00, 0x2e, 0x28, 0x00, 0x00, 0x2a, 0x28, 0x00, 0x00,
  0x26, 0x29, 0x00, 0x00, 0x24, 0x2a, 0x04, 0x00, 0x22, 0x2b, 0x0c, 0x00,
  0x20, 0x2b, 0x11, 0x00, 0x1f, 0x2c, 0x16, 0x00, 0x1d, 0x2c, 0x1d, 0x00,
  0x1c, 0x2c, 0x24, 0x00, 0x1b, 0x2d, 0x2b, 0x00, 0x1a, 0x2d, 0x33, 0x00,
  0x18, 0x2d, 0x3c, 0x00, 0x17, 0x2d, 0x45, 0x00, 0x16, 0x2e, 0x50, 0x00,
  0x14, 0x2e, 0x5d, 0x00, 0x12, 0x2e, 0x6c, 0x00, 0x11, 0x2e, 0x7e, 0x00,
  0x10, 0x2e, 0x92, 0x00, 0x0e, 0x2e, 0xa7, 0x00, 0x0d, 0x2d, 0xbd, 0x00,
  0x0d, 0x2d, 0xdf, 0x00, 0x0d, 0x2d, 0xf9, 0x00, 0x0e, 0x2c, 0xff, 0x00,
  0x10, 0x2c, 0xff, 0x00, 0x7c, 0x28, 0x00, 0x00, 0x6a, 0x2a, 0x00, 0x00,
  0x5b, 0x2b, 0x00, 0x00, 0x50, 0x2c, 0x00, 0x00, 0x46, 0x2c, 0x00, 0x00,
  0x3f, 0x2c, 0x00, 0x00, 0x39, 0x2c, 0x00, 0x00, 0x34, 0x2b, 0x00, 0x00,
  0x2f, 0x2b, 0x00, 0x00, 0x2b, 0x2b, 0x00, 0x00, 0x26, 0x2c, 0x00, 0x00,
  0x22, 0x2e, 0x00, 0x00, 0x1f, 0x2f, 0x00, 0x00, 0x1c, 0x30, 0x09, 0x00,
  0x1a, 0x31, 0x0e, 0x00, 0x19, 0x31, 0x13, 0x00, 0x17, 0x31, 0x1a, 0x00,
  0x16, 0x32, 0x21, 0x00, 0x15, 0x32, 0x28, 0x00, 0x14, 0x32, 0x30, 0x00,
  0x13, 0x32, 0x39, 0x00, 0x12, 0x33, 0x43, 0x00, 0x11, 0x33, 0x4e, 0x00,
  0x10, 0x33, 0x5b, 0x00, 0x0e, 0x33, 0x69, 0x00, 0x0d, 0x33, 0x7a, 0x00,
  0x0c, 0x33, 0x8e, 0x00, 0x0a, 0x33, 0xa2, 0x00, 0x08, 0x32, 0xb9, 0x00,
  0x08, 0x32, 0xd9, 0x00, 0x08, 0x32, 0xf4, 0x00, 0x0a, 0x31, 0xff, 0x00,
  0x0b, 0x31, 0xff, 0x00, 0x77, 0x2b, 0x00, 0x00, 0x66, 0x2d, 0x00, 0x00,
  0x58, 0x2e, 0x00, 0x00, 0x4d, 0x2f, 0x00, 0x00, 0x43, 0x2f, 0x00, 0x00,
  0x3c, 0x2e, 0x00, 0x00, 0x36, 0x2e, 0x00, 0x00, 0x31, 0x2e, 0x00, 0x00,
  0x2d, 0x2e, 0x00, 0x00, 0x29, 0x2e, 0x00, 0x00, 0x23, 0x30, 0x00, 0x00,
  0x1f, 0x32, 0x00, 0x00, 0x1b, 0x33, 0x00, 0x00, 0x17, 0x35, 0x05, 0x00,
  0x14, 0x36, 0x0c, 0x00, 0x12, 0x37, 0x11, 0x00, 0x11, 0x37, 0x16, 0x00,
  0x11, 0x37, 0x1d, 0x00, 0x10, 0x38, 0x24, 0x00, 0x0f, 0x38, 0x2c, 0x00,
  0x0e, 0x38, 0x35, 0x00, 0x0d, 0x38, 0x3f, 0x00, 0x0c, 0x38, 0x4a, 0x00,
  0x0b, 0x38, 0x57, 0x00, 0x09, 0x38, 0x65, 0x00, 0x07, 0x38, 0x76, 0x00,
  0x05, 0x38, 0x8a, 0x00, 0x03, 0x38, 0x9f, 0x00, 0x01, 0x37, 0xb5, 0x00,
  0x01, 0x37, 0xd3, 0x00, 0x02, 0x37, 0xf1, 0x00, 0x03, 0x36, 0xff, 0x00,
  0x05, 0x36, 0xff, 0x00, 0x73, 0x2e, 0x00, 0x00, 0x62, 0x30, 0x00, 0x00,
  0x54, 0x31, 0x00, 0x00, 0x49, 0x31, 0x00, 0x00, 0x41, 0x31, 0x00, 0x00,
  0x39, 0x31, 0x00, 0x00, 0x34, 0x31, 0x00, 0x00, 0x2f, 0x30, 0x00, 0x00,
  0x2b, 0x30, 0x00, 0x00, 0x25, 0x32, 0x00, 0x00, 0x20, 0x33, 0x00, 0x00,
  0x1b, 0x36, 0x00, 0x00, 0x17, 0x38, 0x00, 0x00, 0x13, 0x3a, 0x02, 0x00,
  0x10, 0x3c, 0x09, 0x00, 0x0d, 0x3d, 0x0e, 0x00, 0x0c, 0x3d, 0x13, 0x00,
  0x0b, 0x3d, 0x19, 0x00, 0x0a, 0x3d, 0x21, 0x00, 0x09, 0x3d, 0x29, 0x00,
  0x08, 0x3d, 0x31, 0x00, 0x06, 0x3e, 0x3b, 0x00, 0x05, 0x3e, 0x46, 0x00,
  0x03, 0x3e, 0x52, 0x00, 0x01, 0x3e, 0x61, 0x00, 0x00, 0x3e, 0x72, 0x00,
  0x00, 0x3e, 0x86, 0x00, 0x00, 0x3d, 0x9c, 0x00, 0x00, 0x3d, 0xb2, 0x00,
  0x00, 0x3d, 0xd0, 0x00, 0x00, 0x3c, 0xf0, 0x00, 0x00, 0x3c, 0xff, 0x00,
  0x00, 0x3c, 0xff, 0x00, 0x6d, 0x32, 0x00, 0x00, 0x5d, 0x33, 0x00, 0x00,
  0x50, 0x34, 0x00, 0x00, 0x46, 0x34, 0x00, 0x00, 0x3e, 0x34, 0x00, 0x00,
  0x37, 0x34, 0x00, 0x00, 0x32, 0x33, 0x00, 0x00, 0x2d, 0x33, 0x00, 0x00,
  0x27, 0x34, 0x00, 0x00, 0x22, 0x36, 0x00, 0x00, 0x1d, 0x38, 0x00, 0x00,
  0x18, 0x3a, 0x00, 0x00, 0x14, 0x3d, 0x00, 0x00, 0x10, 0x3f, 0x02, 0x00,
  0x0d, 0x41, 0x08, 0x00, 0x09, 0x43, 0x0d, 0x00, 0x06, 0x44, 0x11, 0x00,
  0x03, 0x44, 0x16, 0x00, 0x02, 0x44, 0x1d, 0x00, 0x00, 0x44, 0x24, 0x00,
  0x00, 0x44, 0x2d, 0x00, 0x00, 0x44, 0x36, 0x00, 0x00, 0x44, 0x41, 0x00,
  0x00, 0x44, 0x4e, 0x00, 0x00, 0x44, 0x5c, 0x00, 0x00, 0x44, 0x6d, 0x00,
  0x00, 0x44, 0x81, 0x00, 0x00, 0x44, 0x98, 0x00, 0x00, 0x43, 0xaf, 0x00,
  0x00, 0x43, 0xcd, 0x00, 0x00, 0x42, 0xf0, 0x00, 0x00, 0x42, 0xff, 0x00,
  0x00, 0x42, 0xff, 0x00, 0x68, 0x36, 0x00, 0x00, 0x58, 0x37, 0x00, 0x00,
  0x4c, 0x38, 0x00, 0x00, 0x43, 0x38, 0x00, 0x00, 0x3b, 0x37, 0x00, 0x00,
  0x35, 0x36, 0x00, 0x00, 0x30, 0x36, 0x00, 0x00, 0x29, 0x37, 0x00, 0x00,
  0x23, 0x39, 0x00, 0x00, 0x1e, 0x3b, 0x00, 0x00, 0x18, 0x3d, 0x00, 0x00,
  0x13, 0x40, 0x00, 0x00, 0x10, 0x42, 0x00, 0x00, 0x0d, 0x45, 0x01, 0x00,
  0x08, 0x47, 0x07, 0x00, 0x03, 0x49, 0x0c, 0x00, 0x00, 0x49, 0x0f, 0x00,
  0x00, 0x4a, 0x13, 0x00, 0x00, 0x4b, 0x19, 0x00, 0x00, 0x4b, 0x20, 0x00,
  0x00, 0x4b, 0x28, 0x00, 0x00, 0x4b, 0x32, 0x00, 0x00, 0x4b, 0x3d, 0x00,
  0x00, 0x4c, 0x49, 0x00, 0x00, 0x4c, 0x57, 0x00, 0x00, 0x4b, 0x68, 0x00,
  0x00, 0x4b, 0x7d, 0x00, 0x00, 0x4b, 0x94, 0x00, 0x00, 0x4a, 0xac, 0x00,
  0x00, 0x4a, 0xca, 0x00, 0x00, 0x49, 0xef, 0x00, 0x00, 0x49, 0xff, 0x00,
  0x00, 0x49, 0xff, 0x00, 0x62, 0x3a, 0x00, 0x00, 0x54, 0x3b, 0x00, 0x00,
  0x49, 0x3b, 0x00, 0x00, 0x40, 0x3b, 0x00, 0x00, 0x39, 0x3a, 0x00, 0x00,
  0x33, 0x39, 0x00, 0x00, 0x2c, 0x3a, 0x00, 0x00, 0x25, 0x3c, 0x00, 0x00,
  0x1f, 0x3f, 0x00, 0x00, 0x19, 0x41, 0x00, 0x00, 0x13, 0x44, 0x00, 0x00,
  0x10, 0x47, 0x00, 0x00, 0x0c, 0x49, 0x00, 0x00, 0x08, 0x4c, 0x00, 0x00,
  0x02, 0x4f, 0x05, 0x00, 0x00, 0x50, 0x0a, 0x00, 0x00, 0x50, 0x0d, 0x00,
  0x00, 0x51, 0x10, 0x00, 0x00, 0x52, 0x15, 0x00, 0x00, 0x54, 0x1b, 0x00,
  0x00, 0x54, 0x23, 0x00, 0x00, 0x54, 0x2c, 0x00, 0x00, 0x54, 0x37, 0x00,
  0x00, 0x54, 0x44, 0x00, 0x00, 0x54, 0x52, 0x00, 0x00, 0x54, 0x63, 0x00,
  0x00, 0x54, 0x77, 0x00, 0x00, 0x54, 0x8f, 0x00, 0x00, 0x53, 0xa8, 0x00,
  0x00, 0x52, 0xc6, 0x00, 0x00, 0x52, 0xed, 0x00, 0x00, 0x51, 0xff, 0x00,
  0x00, 0x51, 0xff, 0x00, 0x5c, 0x3f, 0x00, 0x00, 0x4f, 0x3f, 0x00, 0x00,
  0x45, 0x3f, 0x00, 0x00, 0x3e, 0x3e, 0x00, 0x00, 0x37, 0x3d, 0x00, 0x00,
  0x2f, 0x3e, 0x00, 0x00, 0x27, 0x40, 0x00, 0x00, 0x20, 0x43, 0x00, 0x00,
  0x19, 0x46, 0x00, 0x00, 0x13, 0x49, 0x00, 0x00, 0x0f, 0x4c, 0x00, 0x00,
  0x0b, 0x4f, 0x00, 0x00, 0x06, 0x52, 0x00, 0x00, 0x00, 0x54, 0x00, 0x00,
  0x00, 0x57, 0x02, 0x00, 0x00, 0x58, 0x07, 0x00, 0x00, 0x59, 0x0b, 0x00,
  0x00, 0x5a, 0x0e, 0x00, 0x00, 0x5b, 0x11, 0x00, 0x00, 0x5d, 0x16, 0x00,
  0x00, 0x5e, 0x1d, 0x00, 0x00, 0x5f, 0x26, 0x00, 0x00, 0x5f, 0x31, 0x00,
  0x00, 0x5e, 0x3d, 0x00, 0x00, 0x5e, 0x4c, 0x00, 0x00, 0x5e, 0x5d, 0x00,
  0x00, 0x5e, 0x71, 0x00, 0x00, 0x5d, 0x89, 0x00, 0x00, 0x5d, 0xa3, 0x00,
  0x00, 0x5c, 0xc1, 0x00, 0x00, 0x5b, 0xeb, 0x00, 0x00, 0x5a, 0xff, 0x00,
  0x00, 0x5a, 0xff, 0x00, 0x56, 0x44, 0x00, 0x00, 0x4b, 0x43, 0x00, 0x00,
  0x43, 0x42, 0x00, 0x00, 0x3c, 0x41, 0x00, 0x00, 0x32, 0x42, 0x00, 0x00,
  0x29, 0x45, 0x00, 0x00, 0x21, 0x48, 0x00, 0x00, 0x1a, 0x4b, 0x00, 0x00,
  0x13, 0x4e, 0x00, 0x00, 0x0e, 0x52, 0x00, 0x00, 0x0a, 0x55, 0x00, 0x00,
  0x03, 0x59, 0x00, 0x00, 0x00, 0x5b, 0x00, 0x00, 0x00, 0x5e, 0x00, 0x00,
  0x00, 0x60, 0x00, 0x00, 0x00, 0x62, 0x02, 0x00, 0x00, 0x63, 0x06, 0x00,
  0x00, 0x65, 0x0a, 0x00, 0x00, 0x66, 0x0e, 0x00, 0x00, 0x68, 0x11, 0x00,
  0x00, 0x6a, 0x17, 0x00, 0x00, 0x6b, 0x1f, 0x00, 0x00, 0x6b, 0x29, 0x00,
  0x00, 0x6b, 0x36, 0x00, 0x00, 0x6b, 0x45, 0x00, 0x00, 0x6b, 0x56, 0x00,
  0x00, 0x6a, 0x6a, 0x00, 0x00, 0x6a, 0x82, 0x00, 0x00, 0x69, 0x9d, 0x00,
  0x00, 0x68, 0xbb, 0x00, 0x00, 0x67, 0xe7, 0x00, 0x00, 0x66, 0xff, 0x00,
  0x00, 0x65, 0xff, 0x00, 0x51, 0x48, 0x00, 0x00, 0x48, 0x48, 0x00, 0x00,
  0x41, 0x46, 0x00, 0x00, 0x37, 0x47, 0x00, 0x00, 0x2c, 0x4a, 0x00, 0x00,
  0x23, 0x4d, 0x00, 0x00, 0x1b, 0x51, 0x00, 0x00, 0x13, 0x55, 0x00, 0x00,
  0x0e, 0x59, 0x00, 0x00, 0x08, 0x5d, 0x00, 0x00, 0x01, 0x61, 0x00, 0x00,
  0x00, 0x64, 0x00, 0x00, 0x00, 0x67, 0x00, 0x00, 0x00, 0x6a, 0x00, 0x00,
  0x00, 0x6c, 0x00, 0x00, 0x00, 0x6e, 0x00, 0x00, 0x00, 0x70, 0x00, 0x00,
  0x00, 0x72, 0x05, 0x00, 0x00, 0x73, 0x09, 0x00, 0x00, 0x75, 0x0d, 0x00,
  0x00, 0x77, 0x11, 0x00, 0x00, 0x7a, 0x18, 0x00, 0x00, 0x7b, 0x21, 0x00,
  0x00, 0x7b, 0x2e, 0x00, 0x00, 0x7a, 0x3d, 0x00, 0x00, 0x7a, 0x4e, 0x00,
  0x00, 0x79, 0x62, 0x00, 0x00, 0x79, 0x79, 0x00, 0x00, 0x78, 0x96, 0x00,
  0x00, 0x77, 0xb3, 0x00, 0x00, 0x75, 0xe0, 0x00, 0x00, 0x74, 0xfc, 0x00,
  0x00, 0x73, 0xff, 0x00, 0x4e, 0x4d, 0x00, 0x00, 0x47, 0x4c, 0x00, 0x00,
  0x3b, 0x4d, 0x00, 0x00, 0x30, 0x4f, 0x00, 0x00, 0x26, 0x53, 0x00, 0x00,
  0x1c, 0x58, 0x00, 0x00, 0x13, 0x5c, 0x00, 0x00, 0x0d, 0x61, 0x00, 0x00,
  0x06, 0x66, 0x00, 0x00, 0x00, 0x6a, 0x00, 0x00, 0x00, 0x6f, 0x00, 0x00,
  0x00, 0x72, 0x00, 0x00, 0x00, 0x76, 0x00, 0x00, 0x00, 0x79, 0x00, 0x00,
  0x00, 0x7c, 0x00, 0x00, 0x00, 0x7d, 0x00, 0x00, 0x00, 0x7f, 0x00, 0x00,
  0x00, 0x81, 0x00, 0x00, 0x00, 0x83, 0x02, 0x00, 0x00, 0x86, 0x07, 0x00,
  0x00, 0x88, 0x0c, 0x00, 0x00, 0x8b, 0x11, 0x00, 0x00, 0x8e, 0x18, 0x00,
  0x00, 0x8e, 0x24, 0x00, 0x00, 0x8e, 0x33, 0x00, 0x00, 0x8d, 0x44, 0x00,
  0x00, 0x8c, 0x58, 0x00, 0x00, 0x8b, 0x6f, 0x00, 0x00, 0x8a, 0x8c, 0x00,
  0x00, 0x89, 0xaa, 0x00, 0x00, 0x88, 0xcf, 0x00, 0x00, 0x86, 0xf7, 0x00,
  0x00, 0x85, 0xff, 0x00, 0x4d, 0x51, 0x00, 0x00, 0x41, 0x53, 0x00, 0x00,
  0x34, 0x55, 0x00, 0x00, 0x29, 0x5a, 0x00, 0x00, 0x1e, 0x5f, 0x00, 0x00,
  0x14, 0x65, 0x00, 0x00, 0x0d, 0x6a, 0x00, 0x00, 0x05, 0x70, 0x00, 0x00,
  0x00, 0x76, 0x00, 0x00, 0x00, 0x7b, 0x00, 0x00, 0x00, 0x7f, 0x00, 0x00,
  0x00, 0x83, 0x00, 0x00, 0x00, 0x87, 0x00, 0x00, 0x00, 0x8a, 0x00, 0x00,
  0x00, 0x8d, 0x00, 0x00, 0x00, 0x8e, 0x00, 0x00, 0x00, 0x91, 0x00, 0x00,
  0x00, 0x93, 0x00, 0x00, 0x00, 0x95, 0x00, 0x00, 0x00, 0x98, 0x00, 0x00,
  0x00, 0x9a, 0x05, 0x00, 0x00, 0x9d, 0x0c, 0x00, 0x00, 0xa0, 0x11, 0x00,
  0x00, 0xa3, 0x1a, 0x00, 0x00, 0xa3, 0x28, 0x00, 0x00, 0xa2, 0x3a, 0x00,
  0x00, 0xa1, 0x4e, 0x00, 0x00, 0xa0, 0x65, 0x00, 0x00, 0xa0, 0x81, 0x00,
  0x00, 0x9e, 0xa0, 0x00, 0x00, 0x9d, 0xc1, 0x00, 0x00, 0x9b, 0xee, 0x00,
  0x00, 0x9a, 0xff, 0x00, 0x46, 0x59, 0x00, 0x00, 0x39, 0x5c, 0x00, 0x00,
  0x2d, 0x61, 0x00, 0x00, 0x21, 0x67, 0x00, 0x00, 0x16, 0x6e, 0x00, 0x00,
  0x0e, 0x75, 0x00, 0x00, 0x05, 0x7b, 0x00, 0x00, 0x00, 0x81, 0x00, 0x00,
  0x00, 0x87, 0x00, 0x00, 0x00, 0x8d, 0x00, 0x00, 0x00, 0x92, 0x00, 0x00,
  0x00, 0x96, 0x00, 0x00, 0x00, 0x9a, 0x00, 0x00, 0x00, 0x9d, 0x00, 0x00,
  0x00, 0x9f, 0x00, 0x00, 0x00, 0xa1, 0x00, 0x00, 0x00, 0xa4, 0x00, 0x00,
  0x00, 0xa6, 0x00, 0x00, 0x00, 0xa8, 0x00, 0x00, 0x00, 0xab, 0x00, 0x00,
  0x00, 0xae, 0x00, 0x00, 0x00, 0xb1, 0x03, 0x00, 0x00, 0xb4, 0x0b, 0x00,
  0x00, 0xb8, 0x11, 0x00, 0x00, 0xb9, 0x1e, 0x00, 0x00, 0xb9, 0x2f, 0x00,
  0x00, 0xb8, 0x43, 0x00, 0x00, 0xb7, 0x5a, 0x00, 0x00, 0xb5, 0x76, 0x00,
  0x00, 0xb4, 0x97, 0x00, 0x00, 0xb4, 0xb5, 0x00, 0x00, 0xb1, 0xe2, 0x00,
  0x00, 0xb0, 0xfc, 0x00, 0x3f, 0x64, 0x00, 0x00, 0x31, 0x69, 0x00, 0x00,
  0x25, 0x6f, 0x00, 0x00, 0x18, 0x77, 0x00, 0x00, 0x0f, 0x7f, 0x00, 0x00,
  0x06, 0x87, 0x00, 0x00, 0x00, 0x8e, 0x00, 0x00, 0x00, 0x94, 0x00, 0x00,
  0x00, 0x9a, 0x00, 0x00, 0x00, 0xa0, 0x00, 0x00, 0x00, 0xa5, 0x00, 0x00,
  0x00, 0xaa, 0x00, 0x00, 0x00, 0xae, 0x00, 0x00, 0x00, 0xb1, 0x00, 0x00,
  0x00, 0xb2, 0x00, 0x00, 0x00, 0xb5, 0x00, 0x00, 0x00, 0xb7, 0x00, 0x00,
  0x00, 0xba, 0x00, 0x00, 0x00, 0xbc, 0x00, 0x00, 0x00, 0xbf, 0x00, 0x00,
  0x00, 0xc3, 0x00, 0x00, 0x00, 0xc6, 0x00, 0x00, 0x00, 0xc9, 0x00, 0x00,
  0x00, 0xce, 0x0a, 0x00, 0x00, 0xd2, 0x13, 0x00, 0x00, 0xd2, 0x23, 0x00,
  0x00, 0xd1, 0x37, 0x00, 0x00, 0xd0, 0x4f, 0x00, 0x00, 0xce, 0x6a, 0x00,
  0x00, 0xcd, 0x8a, 0x00, 0x00, 0xca, 0xab, 0x00, 0x00, 0xcb, 0xcb, 0x00,
  0x00, 0xcb, 0xef, 0x00, 0x37, 0x71, 0x00, 0x00, 0x29, 0x78, 0x00, 0x00,
  0x1d, 0x80, 0x00, 0x00, 0x11, 0x89, 0x00, 0x00, 0x08, 0x91, 0x00, 0x00,
  0x00, 0x9a, 0x00, 0x00, 0x00, 0xa1, 0x00, 0x00, 0x00, 0xa7, 0x00, 0x00,
  0x00, 0xad, 0x00, 0x00, 0x00, 0xb3, 0x00, 0x00, 0x00, 0xb9, 0x00, 0x00,
  0x00, 0xbe, 0x00, 0x00, 0x00, 0xc2, 0x00, 0x00, 0x00, 0xc5, 0x00, 0x00,
  0x00, 0xc6, 0x00, 0x00, 0x00, 0xc9, 0x00, 0x00, 0x00, 0xcc, 0x00, 0x00,
  0x00, 0xce, 0x00, 0x00, 0x00, 0xd2, 0x00, 0x00, 0x00, 0xd5, 0x00, 0x00,
  0x00, 0xda, 0x00, 0x00, 0x00, 0xde, 0x00, 0x00, 0x00, 0xe1, 0x00, 0x00,
  0x00, 0xe5, 0x00, 0x00, 0x00, 0xea, 0x0b, 0x00, 0x00, 0xeb, 0x17, 0x00,
  0x00, 0xea, 0x2b, 0x00, 0x00, 0xea, 0x43, 0x00, 0x00, 0xea, 0x5e, 0x00,
  0x00, 0xea, 0x7a, 0x00, 0x00, 0xeb, 0x99, 0x00, 0x00, 0xeb, 0xb5, 0x00,
  0x00, 0xeb, 0xd5, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x01, 0x00, 0xff, 0x00, 0x07, 0x00, 0xff, 0x00, 0x0d, 0x00,
  0xff, 0x00, 0x12, 0x00, 0xff, 0x00, 0x1b, 0x00, 0xff, 0x00, 0x25, 0x00,
  0xff, 0x00, 0x2f, 0x00, 0xff, 0x00, 0x3a, 0x00, 0xff, 0x00, 0x43, 0x00,
  0xff, 0x00, 0x4b, 0x00, 0xff, 0x00, 0x53, 0x00, 0xff, 0x00, 0x5a, 0x00,
  0xfd, 0x00, 0x60, 0x00, 0xfb, 0x00, 0x66, 0x00, 0xfa, 0x00, 0x6b, 0x00,
  0xf8, 0x00, 0x72, 0x00, 0xf6, 0x00, 0x78, 0x00, 0xf4, 0x00, 0x80, 0x00,
  0xf1, 0x00, 0x89, 0x00, 0xef, 0x00, 0x92, 0x00, 0xec, 0x00, 0x9d, 0x00,
  0xe9, 0x00, 0xaa, 0x00, 0xe6, 0x00, 0xbc, 0x00, 0xe3, 0x00, 0xdc, 0x00,
  0xdf, 0x00, 0xf7, 0x00, 0xdd, 0x00, 0xff, 0x00, 0xcc, 0x00, 0xff, 0x00,
  0xbe, 0x00, 0xff, 0x00, 0xb5, 0x00, 0xff, 0x00, 0xb0, 0x00, 0xff, 0x00,
  0xad, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x06, 0x00,
  0xff, 0x00, 0x0d, 0x00, 0xff, 0x00, 0x14, 0x00, 0xff, 0x00, 0x1f, 0x00,
  0xff, 0x00, 0x29, 0x00, 0xfb, 0x00, 0x33, 0x00, 0xf7, 0x00, 0x3d, 0x00,
  0xf3, 0x00, 0x45, 0x00, 0xef, 0x00, 0x4d, 0x00, 0xec, 0x00, 0x53, 0x00,
  0xe8, 0x00, 0x59, 0x00, 0xe5, 0x00, 0x5f, 0x00, 0xe3, 0x00, 0x65, 0x00,
  0xe0, 0x00, 0x6a, 0x00, 0xdd, 0x00, 0x71, 0x00, 0xda, 0x00, 0x78, 0x00,
  0xd6, 0x00, 0x80, 0x00, 0xd2, 0x00, 0x8a, 0x00, 0xcf, 0x00, 0x95, 0x00,
  0xcc, 0x00, 0xa2, 0x00, 0xc8, 0x00, 0xb2, 0x00, 0xc5, 0x00, 0xc9, 0x00,
  0xc2, 0x00, 0xed, 0x00, 0xc0, 0x00, 0xff, 0x00, 0xbb, 0x00, 0xff, 0x00,
  0xb0, 0x00, 0xff, 0x00, 0xa8, 0x00, 0xff, 0x00, 0xa4, 0x00, 0xff, 0x00,
  0xa1, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xfd, 0x00, 0x00, 0x00, 0xfa, 0x00, 0x00, 0x00, 0xf8, 0x00, 0x00, 0x00,
  0xf0, 0x00, 0x09, 0x00, 0xec, 0x00, 0x11, 0x00, 0xe8, 0x00, 0x19, 0x00,
  0xe7, 0x00, 0x23, 0x00, 0xe5, 0x00, 0x2d, 0x00, 0xde, 0x00, 0x36, 0x00,
  0xd6, 0x00, 0x3e, 0x00, 0xd1, 0x00, 0x46, 0x00, 0xcd, 0x00, 0x4c, 0x00,
  0xca, 0x00, 0x52, 0x00, 0xc8, 0x00, 0x58, 0x00, 0xc5, 0x00, 0x5d, 0x00,
  0xc3, 0x00, 0x63, 0x00, 0xc0, 0x00, 0x69, 0x00, 0xbe, 0x00, 0x70, 0x00,
  0xbc, 0x00, 0x78, 0x00, 0xb9, 0x00, 0x81, 0x00, 0xb7, 0x00, 0x8d, 0x00,
  0xb4, 0x00, 0x9a, 0x00, 0xb1, 0x00, 0xa9, 0x00, 0xae, 0x00, 0xbc, 0x00,
  0xac, 0x00, 0xe1, 0x00, 0xaa, 0x00, 0xfc, 0x00, 0xa8, 0x00, 0xff, 0x00,
  0xa0, 0x00, 0xff, 0x00, 0x99, 0x00, 0xff, 0x00, 0x96, 0x00, 0xff, 0x00,
  0x94, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xf9, 0x00, 0x00, 0x00,
  0xf2, 0x00, 0x00, 0x00, 0xe7, 0x00, 0x00, 0x00, 0xdb, 0x00, 0x00, 0x00,
  0xd1, 0x00, 0x04, 0x00, 0xca, 0x00, 0x0d, 0x00, 0xc7, 0x00, 0x14, 0x00,
  0xc4, 0x00, 0x1d, 0x00, 0xc2, 0x00, 0x26, 0x00, 0xbf, 0x00, 0x2f, 0x00,
  0xbb, 0x00, 0x37, 0x00, 0xb7, 0x00, 0x3f, 0x00, 0xb4, 0x00, 0x45, 0x00,
  0xb1, 0x00, 0x4b, 0x00, 0xae, 0x00, 0x51, 0x00, 0xac, 0x00, 0x56, 0x00,
  0xaa, 0x00, 0x5c, 0x00, 0xa8, 0x00, 0x61, 0x00, 0xa6, 0x00, 0x68, 0x00,
  0xa3, 0x00, 0x70, 0x00, 0xa1, 0x00, 0x79, 0x00, 0x9f, 0x00, 0x84, 0x00,
  0x9d, 0x00, 0x91, 0x00, 0x9a, 0x00, 0xa0, 0x00, 0x98, 0x00, 0xb1, 0x00,
  0x96, 0x00, 0xcc, 0x00, 0x95, 0x00, 0xf1, 0x00, 0x94, 0x00, 0xff, 0x00,
  0x91, 0x00, 0xff, 0x00, 0x8b, 0x00, 0xff, 0x00, 0x88, 0x00, 0xff, 0x00,
  0x86, 0x00, 0xff, 0x00, 0xf7, 0x00, 0x00, 0x00, 0xec, 0x00, 0x00, 0x00,
  0xde, 0x00, 0x00, 0x00, 0xc9, 0x00, 0x00, 0x00, 0xbc, 0x00, 0x00, 0x00,
  0xb4, 0x00, 0x00, 0x00, 0xaf, 0x00, 0x0a, 0x00, 0xab, 0x00, 0x10, 0x00,
  0xa9, 0x00, 0x17, 0x00, 0xa8, 0x00, 0x20, 0x00, 0xa7, 0x00, 0x28, 0x00,
  0xa2, 0x00, 0x30, 0x00, 0x9f, 0x00, 0x38, 0x00, 0x9c, 0x00, 0x3e, 0x00,
  0x9a, 0x00, 0x44, 0x00, 0x98, 0x00, 0x4a, 0x00, 0x96, 0x00, 0x4f, 0x00,
  0x94, 0x00, 0x55, 0x00, 0x93, 0x00, 0x5a, 0x00, 0x91, 0x00, 0x61, 0x00,
  0x8f, 0x00, 0x68, 0x00, 0x8d, 0x00, 0x71, 0x00, 0x8b, 0x00, 0x7b, 0x00,
  0x89, 0x00, 0x88, 0x00, 0x87, 0x00, 0x97, 0x00, 0x85, 0x00, 0xa8, 0x00,
  0x83, 0x00, 0xbe, 0x00, 0x81, 0x00, 0xe4, 0x00, 0x80, 0x00, 0xff, 0x00,
  0x80, 0x00, 0xff, 0x00, 0x7c, 0x00, 0xff, 0x00, 0x7b, 0x00, 0xff, 0x00,
  0x79, 0x00, 0xff, 0x00, 0xe9, 0x00, 0x00, 0x00, 0xd7, 0x00, 0x00, 0x00,
  0xc1, 0x00, 0x00, 0x00, 0xb1, 0x00, 0x00, 0x00, 0xa6, 0x00, 0x00, 0x00,
  0x9d, 0x00, 0x00, 0x00, 0x97, 0x00, 0x05, 0x00, 0x94, 0x00, 0x0d, 0x00,
  0x92, 0x00, 0x12, 0x00, 0x90, 0x00, 0x1a, 0x00, 0x8f, 0x00, 0x22, 0x00,
  0x8e, 0x00, 0x2a, 0x00, 0x8b, 0x00, 0x31, 0x00, 0x89, 0x00, 0x38, 0x00,
  0x87, 0x00, 0x3e, 0x00, 0x85, 0x00, 0x43, 0x00, 0x83, 0x00, 0x48, 0x00,
  0x81, 0x00, 0x4e, 0x00, 0x7f, 0x00, 0x54, 0x00, 0x7e, 0x00, 0x5a, 0x00,
  0x7c, 0x00, 0x61, 0x00, 0x7a, 0x00, 0x69, 0x00, 0x78, 0x00, 0x73, 0x00,
  0x76, 0x00, 0x7f, 0x00, 0x75, 0x00, 0x8e, 0x00, 0x73, 0x00, 0x9f, 0x00,
  0x71, 0x00, 0xb3, 0x00, 0x70, 0x00, 0xd0, 0x00, 0x6f, 0x00, 0xf6, 0x00,
  0x6f, 0x00, 0xff, 0x00, 0x6f, 0x00, 0xff, 0x00, 0x6d, 0x00, 0xff, 0x00,
  0x6c, 0x00, 0xff, 0x00, 0xda, 0x00, 0x00, 0x00, 0xbf, 0x00, 0x00, 0x00,
  0xac, 0x00, 0x00, 0x00, 0x9e, 0x00, 0x00, 0x00, 0x93, 0x00, 0x00, 0x00,
  0x8c, 0x00, 0x00, 0x00, 0x85, 0x00, 0x00, 0x00, 0x82, 0x00, 0x09, 0x00,
  0x7f, 0x00, 0x0f, 0x00, 0x7e, 0x00, 0x15, 0x00, 0x7d, 0x00, 0x1c, 0x00,
  0x7c, 0x00, 0x24, 0x00, 0x7a, 0x00, 0x2b, 0x00, 0x77, 0x00, 0x31, 0x00,
  0x75, 0x00, 0x37, 0x00, 0x74, 0x00, 0x3d, 0x00, 0x72, 0x00, 0x42, 0x00,
  0x71, 0x00, 0x48, 0x00, 0x6f, 0x00, 0x4d, 0x00, 0x6e, 0x00, 0x53, 0x00,
  0x6c, 0x00, 0x5a, 0x00, 0x6b, 0x00, 0x62, 0x00, 0x69, 0x00, 0x6c, 0x00,
  0x67, 0x00, 0x78, 0x00, 0x66, 0x00, 0x86, 0x00, 0x64, 0x00, 0x97, 0x00,
  0x62, 0x00, 0xaa, 0x00, 0x61, 0x00, 0xc2, 0x00, 0x60, 0x00, 0xeb, 0x00,
  0x61, 0x00, 0xff, 0x00, 0x61, 0x00, 0xff, 0x00, 0x61, 0x00, 0xff, 0x00,
  0x60, 0x00, 0xff, 0x00, 0xc5, 0x00, 0x00, 0x00, 0xad, 0x00, 0x00, 0x00,
  0x9b, 0x00, 0x00, 0x00, 0x8d, 0x00, 0x00, 0x00, 0x83, 0x00, 0x00, 0x00,
  0x7c, 0x00, 0x00, 0x00, 0x77, 0x00, 0x00, 0x00, 0x72, 0x00, 0x05, 0x00,
  0x70, 0x00, 0x0c, 0x00, 0x6e, 0x00, 0x11, 0x00, 0x6c, 0x00, 0x17, 0x00,
  0x6c, 0x00, 0x1e, 0x00, 0x6b, 0x00, 0x25, 0x00, 0x69, 0x00, 0x2c, 0x00,
  0x67, 0x00, 0x31, 0x00, 0x66, 0x00, 0x37, 0x00, 0x64, 0x00, 0x3d, 0x00,
  0x63, 0x00, 0x42, 0x00, 0x62, 0x00, 0x48, 0x00, 0x60, 0x00, 0x4e, 0x00,
  0x5f, 0x00, 0x55, 0x00, 0x5d, 0x00, 0x5d, 0x00, 0x5c, 0x00, 0x66, 0x00,
  0x5a, 0x00, 0x72, 0x00, 0x59, 0x00, 0x80, 0x00, 0x57, 0x00, 0x90, 0x00,
  0x56, 0x00, 0xa3, 0x00, 0x55, 0x00, 0xb9, 0x00, 0x54, 0x00, 0xde, 0x00,
  0x54, 0x00, 0xfb, 0x00, 0x54, 0x00, 0xff, 0x00, 0x55, 0x00, 0xff, 0x00,
  0x55, 0x00, 0xff, 0x00, 0xb6, 0x00, 0x00, 0x00, 0x9f, 0x00, 0x00, 0x00,
  0x8d, 0x00, 0x00, 0x00, 0x7f, 0x00, 0x00, 0x00, 0x75, 0x00, 0x00, 0x00,
  0x6e, 0x00, 0x00, 0x00, 0x69, 0x00, 0x00, 0x00, 0x66, 0x00, 0x01, 0x00,
  0x63, 0x00, 0x09, 0x00, 0x61, 0x00, 0x0e, 0x00, 0x60, 0x00, 0x13, 0x00,
  0x5f, 0x00, 0x19, 0x00, 0x5e, 0x00, 0x20, 0x00, 0x5d, 0x00, 0x26, 0x00,
  0x5b, 0x00, 0x2c, 0x00, 0x5a, 0x00, 0x32, 0x00, 0x58, 0x00, 0x37, 0x00,
  0x57, 0x00, 0x3d, 0x00, 0x56, 0x00, 0x43, 0x00, 0x55, 0x00, 0x49, 0x00,
  0x53, 0x00, 0x50, 0x00, 0x52, 0x00, 0x58, 0x00, 0x51, 0x00, 0x61, 0x00,
  0x4f, 0x00, 0x6c, 0x00, 0x4e, 0x00, 0x7a, 0x00, 0x4c, 0x00, 0x8a, 0x00,
  0x4b, 0x00, 0x9c, 0x00, 0x4a, 0x00, 0xb1, 0x00, 0x49, 0x00, 0xce, 0x00,
  0x49, 0x00, 0xf3, 0x00, 0x49, 0x00, 0xff, 0x00, 0x49, 0x00, 0xff, 0x00,
  0x4a, 0x00, 0xff, 0x00, 0xaa, 0x01, 0x00, 0x00, 0x94, 0x05, 0x00, 0x00,
  0x82, 0x07, 0x00, 0x00, 0x74, 0x08, 0x00, 0x00, 0x6a, 0x08, 0x00, 0x00,
  0x63, 0x06, 0x00, 0x00, 0x5e, 0x04, 0x00, 0x00, 0x5b, 0x00, 0x00, 0x00,
  0x59, 0x00, 0x05, 0x00, 0x57, 0x00, 0x0c, 0x00, 0x56, 0x00, 0x10, 0x00,
  0x54, 0x00, 0x15, 0x00, 0x53, 0x00, 0x1b, 0x00, 0x52, 0x00, 0x22, 0x00,
  0x51, 0x00, 0x28, 0x00, 0x50, 0x00, 0x2d, 0x00, 0x4e, 0x00, 0x33, 0x00,
  0x4d, 0x00, 0x38, 0x00, 0x4c, 0x00, 0x3e, 0x00, 0x4b, 0x00, 0x45, 0x00,
  0x4a, 0x00, 0x4c, 0x00, 0x48, 0x00, 0x54, 0x00, 0x47, 0x00, 0x5d, 0x00,
  0x46, 0x00, 0x68, 0x00, 0x44, 0x00, 0x75, 0x00, 0x43, 0x00, 0x85, 0x00,
  0x41, 0x00, 0x98, 0x00, 0x40, 0x00, 0xab, 0x00, 0x40, 0x00, 0xc5, 0x00,
  0x3f, 0x00, 0xea, 0x00, 0x3f, 0x00, 0xff, 0x00, 0x40, 0x00, 0xff, 0x00,
  0x40, 0x00, 0xff, 0x00, 0xa0, 0x08, 0x00, 0x00, 0x8a, 0x0b, 0x00, 0x00,
  0x79, 0x0d, 0x00, 0x00, 0x6c, 0x0d, 0x00, 0x00, 0x61, 0x0d, 0x00, 0x00,
  0x5a, 0x0d, 0x00, 0x00, 0x55, 0x0b, 0x00, 0x00, 0x52, 0x09, 0x00, 0x00,
  0x50, 0x06, 0x00, 0x00, 0x4f, 0x02, 0x08, 0x00, 0x4e, 0x00, 0x0d, 0x00,
  0x4c, 0x00, 0x12, 0x00, 0x4b, 0x00, 0x17, 0x00, 0x4a, 0x00, 0x1e, 0x00,
  0x49, 0x00, 0x23, 0x00, 0x47, 0x00, 0x29, 0x00, 0x46, 0x00, 0x2f, 0x00,
  0x45, 0x00, 0x34, 0x00, 0x44, 0x00, 0x3a, 0x00, 0x42, 0x00, 0x41, 0x00,
  0x41, 0x00, 0x48, 0x00, 0x40, 0x00, 0x50, 0x00, 0x3e, 0x00, 0x5a, 0x00,
  0x3d, 0x00, 0x64, 0x00, 0x3c, 0x00, 0x72, 0x00, 0x3a, 0x00, 0x82, 0x00,
  0x39, 0x00, 0x94, 0x00, 0x38, 0x00, 0xa7, 0x00, 0x37, 0x00, 0xbe, 0x00,
  0x36, 0x00, 0xe3, 0x00, 0x36, 0x00, 0xf9, 0x00, 0x36, 0x00, 0xff, 0x00,
  0x37, 0x00, 0xff, 0x00, 0x98, 0x0d, 0x00, 0x00, 0x83, 0x0e, 0x00, 0x00,
  0x72, 0x10, 0x00, 0x00, 0x65, 0x11, 0x00, 0x00, 0x5b, 0x11, 0x00, 0x00,
  0x53, 0x10, 0x00, 0x00, 0x4e, 0x10, 0x00, 0x00, 0x4a, 0x0e, 0x00, 0x00,
  0x48, 0x0d, 0x00, 0x00, 0x47, 0x0a, 0x03, 0x00, 0x47, 0x07, 0x0a, 0x00,
  0x45, 0x04, 0x0e, 0x00, 0x44, 0x02, 0x13, 0x00, 0x42, 0x02, 0x1a, 0x00,
  0x41, 0x02, 0x20, 0x00, 0x40, 0x03, 0x25, 0x00, 0x3e, 0x03, 0x2b, 0x00,
  0x3d, 0x04, 0x31, 0x00, 0x3c, 0x04, 0x37, 0x00, 0x3b, 0x04, 0x3e, 0x00,
  0x3a, 0x05, 0x45, 0x00, 0x39, 0x05, 0x4e, 0x00, 0x37, 0x05, 0x57, 0x00,
  0x36, 0x05, 0x62, 0x00, 0x34, 0x06, 0x70, 0x00, 0x32, 0x06, 0x80, 0x00,
  0x31, 0x06, 0x92, 0x00, 0x30, 0x06, 0xa5, 0x00, 0x2f, 0x05, 0xbb, 0x00,
  0x2e, 0x05, 0xdd, 0x00, 0x2e, 0x06, 0xf5, 0x00, 0x2d, 0x07, 0xff, 0x00,
  0x2e, 0x07, 0xff, 0x00, 0x91, 0x10, 0x00, 0x00, 0x7d, 0x11, 0x00, 0x00,
  0x6c, 0x13, 0x00, 0x00, 0x5f, 0x14, 0x00, 0x00, 0x55, 0x14, 0x00, 0x00,
  0x4e, 0x14, 0x00, 0x00, 0x48, 0x13, 0x00, 0x00, 0x44, 0x12, 0x00, 0x00,
  0x41, 0x10, 0x00, 0x00, 0x40, 0x0e, 0x00, 0x00, 0x40, 0x0d, 0x06, 0x00,
  0x40, 0x0a, 0x0c, 0x00, 0x3e, 0x09, 0x10, 0x00, 0x3c, 0x09, 0x16, 0x00,
  0x3b, 0x0a, 0x1c, 0x00, 0x39, 0x0a, 0x22, 0x00, 0x38, 0x0a, 0x28, 0x00,
  0x37, 0x0b, 0x2e, 0x00, 0x36, 0x0b, 0x35, 0x00, 0x35, 0x0b, 0x3b, 0x00,
  0x33, 0x0b, 0x43, 0x00, 0x32, 0x0c, 0x4c, 0x00, 0x30, 0x0c, 0x56, 0x00,
  0x2f, 0x0c, 0x61, 0x00, 0x2d, 0x0c, 0x6f, 0x00, 0x2b, 0x0c, 0x7f, 0x00,
  0x2a, 0x0c, 0x92, 0x00, 0x28, 0x0c, 0xa5, 0x00, 0x27, 0x0c, 0xbb, 0x00,
  0x25, 0x0c, 0xdd, 0x00, 0x25, 0x0d, 0xf5, 0x00, 0x26, 0x0d, 0xff, 0x00,
  0x27, 0x0d, 0xff, 0x00, 0x8b, 0x12, 0x00, 0x00, 0x77, 0x14, 0x00, 0x00,
  0x67, 0x16, 0x00, 0x00, 0x5b, 0x17, 0x00, 0x00, 0x51, 0x18, 0x00, 0x00,
  0x49, 0x17, 0x00, 0x00, 0x43, 0x17, 0x00, 0x00, 0x3f, 0x15, 0x00, 0x00,
  0x3c, 0x14, 0x00, 0x00, 0x3a, 0x12, 0x00, 0x00, 0x39, 0x11, 0x01, 0x00,
  0x39, 0x0f, 0x08, 0x00, 0x38, 0x0e, 0x0d, 0x00, 0x37, 0x0e, 0x12, 0x00,
  0x35, 0x0e, 0x18, 0x00, 0x34, 0x0e, 0x1f, 0x00, 0x32, 0x0e, 0x25, 0x00,
  0x31, 0x0f, 0x2c, 0x00, 0x30, 0x0f, 0x32, 0x00, 0x2f, 0x10, 0x3a, 0x00,
  0x2d, 0x10, 0x42, 0x00, 0x2c, 0x10, 0x4b, 0x00, 0x2a, 0x10, 0x55, 0x00,
  0x28, 0x10, 0x61, 0x00, 0x26, 0x10, 0x6f, 0x00, 0x24, 0x10, 0x80, 0x00,
  0x23, 0x10, 0x93, 0x00, 0x21, 0x10, 0xa7, 0x00, 0x1f, 0x10, 0xbd, 0x00,
  0x1e, 0x10, 0xe0, 0x00, 0x1e, 0x11, 0xf7, 0x00, 0x1f, 0x10, 0xff, 0x00,
  0x20, 0x10, 0xff, 0x00, 0x86, 0x14, 0x00, 0x00, 0x73, 0x17, 0x00, 0x00,
  0x63, 0x19, 0x00, 0x00, 0x57, 0x1a, 0x00, 0x00, 0x4d, 0x1b, 0x00, 0x00,
  0x45, 0x1a, 0x00, 0x00, 0x40, 0x1a, 0x00, 0x00, 0x3b, 0x19, 0x00, 0x00,
  0x38, 0x18, 0x00, 0x00, 0x35, 0x16, 0x00, 0x00, 0x34, 0x14, 0x00, 0x00,
  0x33, 0x12, 0x04, 0x00, 0x32, 0x12, 0x0b, 0x00, 0x31, 0x12, 0x10, 0x00,
  0x2f, 0x12, 0x15, 0x00, 0x2d, 0x12, 0x1c, 0x00, 0x2c, 0x13, 0x22, 0x00,
  0x2b, 0x13, 0x29, 0x00, 0x2a, 0x13, 0x30, 0x00, 0x28, 0x13, 0x37, 0x00,
  0x27, 0x14, 0x3f, 0x00, 0x26, 0x14, 0x48, 0x00, 0x24, 0x14, 0x53, 0x00,
  0x22, 0x14, 0x5f, 0x00, 0x20, 0x15, 0x6d, 0x00, 0x1f, 0x15, 0x7e, 0x00,
  0x1d, 0x15, 0x91, 0x00, 0x1b, 0x15, 0xa5, 0x00, 0x19, 0x15, 0xbb, 0x00,
  0x18, 0x15, 0xde, 0x00, 0x18, 0x15, 0xf8, 0x00, 0x19, 0x14, 0xff, 0x00,
  0x1a, 0x14, 0xff, 0x00, 0x82, 0x17, 0x00, 0x00, 0x6f, 0x1a, 0x00, 0x00,
  0x5f, 0x1c, 0x00, 0x00, 0x53, 0x1d, 0x00, 0x00, 0x4a, 0x1d, 0x00, 0x00,
  0x42, 0x1d, 0x00, 0x00, 0x3c, 0x1d, 0x00, 0x00, 0x37, 0x1c, 0x00, 0x00,
  0x34, 0x1b, 0x00, 0x00, 0x31, 0x1a, 0x00, 0x00, 0x2f, 0x19, 0x00, 0x00,
  0x2e, 0x16, 0x00, 0x00, 0x2c, 0x17, 0x08, 0x00, 0x2b, 0x16, 0x0e, 0x00,
  0x29, 0x17, 0x13, 0x00, 0x28, 0x17, 0x19, 0x00, 0x27, 0x18, 0x20, 0x00,
  0x25, 0x18, 0x26, 0x00, 0x24, 0x18, 0x2d, 0x00, 0x23, 0x18, 0x34, 0x00,
  0x22, 0x19, 0x3d, 0x00, 0x20, 0x19, 0x46, 0x00, 0x1e, 0x19, 0x51, 0x00,
  0x1d, 0x19, 0x5d, 0x00, 0x1b, 0x1a, 0x6b, 0x00, 0x19, 0x1a, 0x7c, 0x00,
  0x17, 0x1a, 0x8f, 0x00, 0x15, 0x1a, 0xa3, 0x00, 0x14, 0x19, 0xba, 0x00,
  0x12, 0x19, 0xdb, 0x00, 0x13, 0x19, 0xf6, 0x00, 0x14, 0x19, 0xff, 0x00,
  0x15, 0x18, 0xff, 0x00, 0x7d, 0x1a, 0x00, 0x00, 0x6b, 0x1d, 0x00, 0x00,
  0x5c, 0x1f, 0x00, 0x00, 0x50, 0x20, 0x00, 0x00, 0x47, 0x20, 0x00, 0x00,
  0x3f, 0x20, 0x00, 0x00, 0x39, 0x1f, 0x00, 0x00, 0x34, 0x1f, 0x00, 0x00,
  0x31, 0x1e, 0x00, 0x00, 0x2d, 0x1d, 0x00, 0x00, 0x2b, 0x1c, 0x00, 0x00,
  0x29, 0x1b, 0x00, 0x00, 0x27, 0x1b, 0x05, 0x00, 0x25, 0x1b, 0x0c, 0x00,
  0x24, 0x1c, 0x11, 0x00, 0x22, 0x1c, 0x16, 0x00, 0x21, 0x1c, 0x1d, 0x00,
  0x20, 0x1d, 0x23, 0x00, 0x1f, 0x1d, 0x2a, 0x00, 0x1e, 0x1d, 0x32, 0x00,
  0x1c, 0x1e, 0x3a, 0x00, 0x1b, 0x1e, 0x44, 0x00, 0x19, 0x1e, 0x4e, 0x00,
  0x17, 0x1e, 0x5b, 0x00, 0x16, 0x1e, 0x69, 0x00, 0x14, 0x1f, 0x7a, 0x00,
  0x12, 0x1e, 0x8d, 0x00, 0x11, 0x1e, 0xa2, 0x00, 0x10, 0x1e, 0xb8, 0x00,
  0x0e, 0x1e, 0xd8, 0x00, 0x0f, 0x1e, 0xf5, 0x00, 0x10, 0x1d, 0xff, 0x00,
  0x11, 0x1d, 0xff, 0x00, 0x7a, 0x1d, 0x00, 0x00, 0x67, 0x1f, 0x00, 0x00,
  0x59, 0x21, 0x00, 0x00, 0x4d, 0x22, 0x00, 0x00, 0x44, 0x22, 0x00, 0x00,
  0x3c, 0x22, 0x00, 0x00, 0x36, 0x22, 0x00, 0x00, 0x32, 0x21, 0x00, 0x00,
  0x2e, 0x21, 0x00, 0x00, 0x2a, 0x20, 0x00, 0x00, 0x27, 0x20, 0x00, 0x00,
  0x24, 0x1f, 0x00, 0x00, 0x22, 0x20, 0x02, 0x00, 0x20, 0x20, 0x0a, 0x00,
  0x1e, 0x21, 0x0f, 0x00, 0x1d, 0x21, 0x14, 0x00, 0x1c, 0x21, 0x1a, 0x00,
  0x1b, 0x22, 0x21, 0x00, 0x19, 0x22, 0x27, 0x00, 0x18, 0x22, 0x2f, 0x00,
  0x17, 0x22, 0x38, 0x00, 0x15, 0x23, 0x41, 0x00, 0x14, 0x23, 0x4c, 0x00,
  0x12, 0x23, 0x58, 0x00, 0x11, 0x23, 0x67, 0x00, 0x10, 0x23, 0x78, 0x00,
  0x0e, 0x23, 0x8b, 0x00, 0x0d, 0x23, 0x9f, 0x00, 0x0c, 0x23, 0xb4, 0x00,
  0x0b, 0x23, 0xd0, 0x00, 0x0b, 0x22, 0xf0, 0x00, 0x0c, 0x22, 0xff, 0x00,
  0x0d, 0x21, 0xff, 0x00, 0x76, 0x1f, 0x00, 0x00, 0x64, 0x22, 0x00, 0x00,
  0x56, 0x23, 0x00, 0x00, 0x4b, 0x24, 0x00, 0x00, 0x41, 0x24, 0x00, 0x00,
  0x3a, 0x24, 0x00, 0x00, 0x34, 0x24, 0x00, 0x00, 0x2f, 0x23, 0x00, 0x00,
  0x2b, 0x23, 0x00, 0x00, 0x28, 0x23, 0x00, 0x00, 0x24, 0x23, 0x00, 0x00,
  0x20, 0x23, 0x00, 0x00, 0x1d, 0x24, 0x00, 0x00, 0x1b, 0x25, 0x07, 0x00,
  0x19, 0x26, 0x0d, 0x00, 0x17, 0x26, 0x11, 0x00, 0x16, 0x26, 0x17, 0x00,
  0x15, 0x27, 0x1e, 0x00, 0x14, 0x27, 0x25, 0x00, 0x13, 0x27, 0x2c, 0x00,
  0x12, 0x27, 0x35, 0x00, 0x11, 0x28, 0x3f, 0x00, 0x10, 0x28, 0x4a, 0x00,
  0x0e, 0x28, 0x56, 0x00, 0x0d, 0x28, 0x64, 0x00, 0x0c, 0x28, 0x74, 0x00,
  0x0a, 0x28, 0x87, 0x00, 0x09, 0x28, 0x9b, 0x00, 0x07, 0x27, 0xb1, 0x00,
  0x05, 0x27, 0xcc, 0x00, 0x06, 0x27, 0xec, 0x00, 0x07, 0x26, 0xfe, 0x00,
  0x08, 0x26, 0xff, 0x00, 0x71, 0x22, 0x00, 0x00, 0x60, 0x24, 0x00, 0x00,
  0x53, 0x26, 0x00, 0x00, 0x48, 0x27, 0x00, 0x00, 0x3f, 0x27, 0x00, 0x00,
  0x37, 0x26, 0x00, 0x00, 0x31, 0x26, 0x00, 0x00, 0x2d, 0x26, 0x00, 0x00,
  0x29, 0x25, 0x00, 0x00, 0x25, 0x25, 0x00, 0x00, 0x22, 0x25, 0x00, 0x00,
  0x1d, 0x27, 0x00, 0x00, 0x19, 0x28, 0x00, 0x00, 0x16, 0x2a, 0x04, 0x00,
  0x14, 0x2b, 0x0b, 0x00, 0x12, 0x2c, 0x10, 0x00, 0x11, 0x2c, 0x14, 0x00,
  0x10, 0x2c, 0x1b, 0x00, 0x10, 0x2c, 0x22, 0x00, 0x0e, 0x2c, 0x29, 0x00,
  0x0e, 0x2d, 0x32, 0x00, 0x0d, 0x2d, 0x3b, 0x00, 0x0b, 0x2d, 0x46, 0x00,
  0x0a, 0x2d, 0x52, 0x00, 0x08, 0x2d, 0x60, 0x00, 0x06, 0x2d, 0x70, 0x00,
  0x04, 0x2d, 0x83, 0x00, 0x02, 0x2d, 0x98, 0x00, 0x00, 0x2c, 0xae, 0x00,
  0x00, 0x2c, 0xc9, 0x00, 0x00, 0x2c, 0xeb, 0x00, 0x01, 0x2b, 0xfc, 0x00,
  0x02, 0x2b, 0xff, 0x00, 0x6d, 0x25, 0x00, 0x00, 0x5d, 0x27, 0x00, 0x00,
  0x4f, 0x28, 0x00, 0x00, 0x45, 0x29, 0x00, 0x00, 0x3c, 0x29, 0x00, 0x00,
  0x35, 0x29, 0x00, 0x00, 0x2f, 0x28, 0x00, 0x00, 0x2b, 0x28, 0x00, 0x00,
  0x27, 0x27, 0x00, 0x00, 0x23, 0x27, 0x00, 0x00, 0x1f, 0x28, 0x00, 0x00,
  0x1b, 0x2a, 0x00, 0x00, 0x17, 0x2c, 0x00, 0x00, 0x13, 0x2e, 0x02, 0x00,
  0x10, 0x30, 0x08, 0x00, 0x0e, 0x31, 0x0d, 0x00, 0x0d, 0x31, 0x12, 0x00,
  0x0c, 0x31, 0x17, 0x00, 0x0b, 0x31, 0x1e, 0x00, 0x0a, 0x31, 0x26, 0x00,
  0x08, 0x32, 0x2e, 0x00, 0x07, 0x32, 0x37, 0x00, 0x05, 0x32, 0x42, 0x00,
  0x03, 0x32, 0x4e, 0x00, 0x01, 0x32, 0x5c, 0x00, 0x00, 0x32, 0x6c, 0x00,
  0x00, 0x32, 0x7f, 0x00, 0x00, 0x32, 0x95, 0x00, 0x00, 0x31, 0xac, 0x00,
  0x00, 0x31, 0xc7, 0x00, 0x00, 0x30, 0xea, 0x00, 0x00, 0x30, 0xfc, 0x00,
  0x00, 0x30, 0xff, 0x00, 0x68, 0x29, 0x00, 0x00, 0x58, 0x2a, 0x00, 0x00,
  0x4c, 0x2b, 0x00, 0x00, 0x41, 0x2c, 0x00, 0x00, 0x39, 0x2c, 0x00, 0x00,
  0x32, 0x2b, 0x00, 0x00, 0x2d, 0x2b, 0x00, 0x00, 0x29, 0x2a, 0x00, 0x00,
  0x25, 0x2a, 0x00, 0x00, 0x20, 0x2b, 0x00, 0x00, 0x1c, 0x2c, 0x00, 0x00,
  0x17, 0x2e, 0x00, 0x00, 0x13, 0x30, 0x00, 0x00, 0x10, 0x32, 0x02, 0x00,
  0x0e, 0x34, 0x07, 0x00, 0x0a, 0x37, 0x0c, 0x00, 0x07, 0x37, 0x10, 0x00,
  0x05, 0x37, 0x14, 0x00, 0x03, 0x37, 0x1b, 0x00, 0x02, 0x37, 0x22, 0x00,
  0x00, 0x37, 0x2a, 0x00, 0x00, 0x38, 0x33, 0x00, 0x00, 0x38, 0x3e, 0x00,
  0x00, 0x38, 0x4a, 0x00, 0x00, 0x38, 0x58, 0x00, 0x00, 0x38, 0x68, 0x00,
  0x00, 0x38, 0x7c, 0x00, 0x00, 0x37, 0x92, 0x00, 0x00, 0x37, 0xa9, 0x00,
  0x00, 0x36, 0xc5, 0x00, 0x00, 0x36, 0xea, 0x00, 0x00, 0x36, 0xfd, 0x00,
  0x00, 0x35, 0xff, 0x00, 0x63, 0x2c, 0x00, 0x00, 0x54, 0x2e, 0x00, 0x00,
  0x48, 0x2f, 0x00, 0x00, 0x3e, 0x2f, 0x00, 0x00, 0x36, 0x2e, 0x00, 0x00,
  0x30, 0x2e, 0x00, 0x00, 0x2b, 0x2d, 0x00, 0x00, 0x27, 0x2d, 0x00, 0x00,
  0x22, 0x2d, 0x00, 0x00, 0x1d, 0x2f, 0x00, 0x00, 0x18, 0x31, 0x00, 0x00,
  0x14, 0x33, 0x00, 0x00, 0x10, 0x35, 0x00, 0x00, 0x0e, 0x37, 0x01, 0x00,
  0x0a, 0x3a, 0x07, 0x00, 0x06, 0x3b, 0x0b, 0x00, 0x02, 0x3c, 0x0e, 0x00,
  0x00, 0x3d, 0x12, 0x00, 0x00, 0x3e, 0x17, 0x00, 0x00, 0x3e, 0x1e, 0x00,
  0x00, 0x3e, 0x26, 0x00, 0x00, 0x3e, 0x2f, 0x00, 0x00, 0x3e, 0x3a, 0x00,
  0x00, 0x3e, 0x46, 0x00, 0x00, 0x3e, 0x54, 0x00, 0x00, 0x3e, 0x64, 0x00,
  0x00, 0x3e, 0x77, 0x00, 0x00, 0x3e, 0x8f, 0x00, 0x00, 0x3d, 0xa7, 0x00,
  0x00, 0x3d, 0xc3, 0x00, 0x00, 0x3c, 0xe9, 0x00, 0x00, 0x3c, 0xfd, 0x00,
  0x00, 0x3b, 0xff, 0x00, 0x5e, 0x30, 0x00, 0x00, 0x50, 0x31, 0x00, 0x00,
  0x44, 0x32, 0x00, 0x00, 0x3b, 0x32, 0x00, 0x00, 0x34, 0x31, 0x00, 0x00,
  0x2e, 0x30, 0x00, 0x00, 0x29, 0x2f, 0x00, 0x00, 0x24, 0x30, 0x00, 0x00,
  0x1e, 0x32, 0x00, 0x00, 0x19, 0x34, 0x00, 0x00, 0x14, 0x36, 0x00, 0x00,
  0x10, 0x39, 0x00, 0x00, 0x0d, 0x3b, 0x00, 0x00, 0x0a, 0x3d, 0x00, 0x00,
  0x05, 0x40, 0x05, 0x00, 0x00, 0x41, 0x0a, 0x00, 0x00, 0x42, 0x0d, 0x00,
  0x00, 0x43, 0x10, 0x00, 0x00, 0x44, 0x14, 0x00, 0x00, 0x45, 0x1a, 0x00,
  0x00, 0x46, 0x22, 0x00, 0x00, 0x46, 0x2b, 0x00, 0x00, 0x46, 0x35, 0x00,
  0x00, 0x46, 0x41, 0x00, 0x00, 0x46, 0x4f, 0x00, 0x00, 0x46, 0x5f, 0x00,
  0x00, 0x46, 0x73, 0x00, 0x00, 0x45, 0x8a, 0x00, 0x00, 0x45, 0xa4, 0x00,
  0x00, 0x44, 0xc0, 0x00, 0x00, 0x43, 0xe8, 0x00, 0x00, 0x43, 0xfe, 0x00,
  0x00, 0x42, 0xff, 0x00, 0x58, 0x34, 0x00, 0x00, 0x4b, 0x35, 0x00, 0x00,
  0x41, 0x35, 0x00, 0x00, 0x39, 0x35, 0x00, 0x00, 0x32, 0x34, 0x00, 0x00,
  0x2d, 0x33, 0x00, 0x00, 0x26, 0x34, 0x00, 0x00, 0x20, 0x35, 0x00, 0x00,
  0x1a, 0x38, 0x00, 0x00, 0x14, 0x3a, 0x00, 0x00, 0x10, 0x3d, 0x00, 0x00,
  0x0d, 0x40, 0x00, 0x00, 0x09, 0x42, 0x00, 0x00, 0x04, 0x45, 0x00, 0x00,
  0x00, 0x47, 0x03, 0x00, 0x00, 0x48, 0x07, 0x00, 0x00, 0x4a, 0x0b, 0x00,
  0x00, 0x4b, 0x0e, 0x00, 0x00, 0x4c, 0x11, 0x00, 0x00, 0x4e, 0x15, 0x00,
  0x00, 0x4f, 0x1c, 0x00, 0x00, 0x4f, 0x25, 0x00, 0x00, 0x4f, 0x2f, 0x00,
  0x00, 0x4f, 0x3c, 0x00, 0x00, 0x4f, 0x4a, 0x00, 0x00, 0x4f, 0x5a, 0x00,
  0x00, 0x4e, 0x6d, 0x00, 0x00, 0x4e, 0x85, 0x00, 0x00, 0x4d, 0xa0, 0x00,
  0x00, 0x4c, 0xbc, 0x00, 0x00, 0x4b, 0xe7, 0x00, 0x00, 0x4b, 0xfe, 0x00,
  0x00, 0x4a, 0xff, 0x00, 0x53, 0x39, 0x00, 0x00, 0x47, 0x39, 0x00, 0x00,
  0x3e, 0x39, 0x00, 0x00, 0x37, 0x38, 0x00, 0x00, 0x31, 0x37, 0x00, 0x00,
  0x29, 0x37, 0x00, 0x00, 0x21, 0x39, 0x00, 0x00, 0x1b, 0x3c, 0x00, 0x00,
  0x15, 0x3f, 0x00, 0x00, 0x10, 0x42, 0x00, 0x00, 0x0c, 0x45, 0x00, 0x00,
  0x07, 0x48, 0x00, 0x00, 0x02, 0x4a, 0x00, 0x00, 0x00, 0x4d, 0x00, 0x00,
  0x00, 0x4f, 0x00, 0x00, 0x00, 0x51, 0x04, 0x00, 0x00, 0x52, 0x07, 0x00,
  0x00, 0x54, 0x0b, 0x00, 0x00, 0x55, 0x0e, 0x00, 0x00, 0x57, 0x11, 0x00,
  0x00, 0x59, 0x17, 0x00, 0x00, 0x5a, 0x1f, 0x00, 0x00, 0x59, 0x29, 0x00,
  0x00, 0x59, 0x36, 0x00, 0x00, 0x59, 0x44, 0x00, 0x00, 0x59, 0x54, 0x00,
  0x00, 0x58, 0x67, 0x00, 0x00, 0x58, 0x7f, 0x00, 0x00, 0x57, 0x9a, 0x00,
  0x00, 0x56, 0xb7, 0x00, 0x00, 0x55, 0xe3, 0x00, 0x00, 0x54, 0xfd, 0x00,
  0x00, 0x54, 0xff, 0x00, 0x4e, 0x3d, 0x00, 0x00, 0x43, 0x3d, 0x00, 0x00,
  0x3c, 0x3c, 0x00, 0x00, 0x35, 0x3b, 0x00, 0x00, 0x2c, 0x3c, 0x00, 0x00,
  0x24, 0x3e, 0x00, 0x00, 0x1c, 0x41, 0x00, 0x00, 0x15, 0x44, 0x00, 0x00,
  0x10, 0x48, 0x00, 0x00, 0x0b, 0x4b, 0x00, 0x00, 0x05, 0x4e, 0x00, 0x00,
  0x00, 0x51, 0x00, 0x00, 0x00, 0x54, 0x00, 0x00, 0x00, 0x57, 0x00, 0x00,
  0x00, 0x59, 0x00, 0x00, 0x00, 0x5b, 0x00, 0x00, 0x00, 0x5d, 0x02, 0x00,
  0x00, 0x5e, 0x06, 0x00, 0x00, 0x60, 0x0b, 0x00, 0x00, 0x62, 0x0e, 0x00,
  0x00, 0x64, 0x12, 0x00, 0x00, 0x67, 0x18, 0x00, 0x00, 0x67, 0x22, 0x00,
  0x00, 0x66, 0x2e, 0x00, 0x00, 0x66, 0x3c, 0x00, 0x00, 0x66, 0x4d, 0x00,
  0x00, 0x65, 0x60, 0x00, 0x00, 0x65, 0x77, 0x00, 0x00, 0x64, 0x93, 0x00,
  0x00, 0x63, 0xb1, 0x00, 0x00, 0x61, 0xdd, 0x00, 0x00, 0x60, 0xfc, 0x00,
  0x00, 0x5f, 0xff, 0x00, 0x49, 0x42, 0x00, 0x00, 0x41, 0x41, 0x00, 0x00,
  0x3a, 0x3f, 0x00, 0x00, 0x30, 0x40, 0x00, 0x00, 0x26, 0x43, 0x00, 0x00,
  0x1e, 0x46, 0x00, 0x00, 0x15, 0x4a, 0x00, 0x00, 0x10, 0x4e, 0x00, 0x00,
  0x0a, 0x52, 0x00, 0x00, 0x03, 0x56, 0x00, 0x00, 0x00, 0x5a, 0x00, 0x00,
  0x00, 0x5d, 0x00, 0x00, 0x00, 0x60, 0x00, 0x00, 0x00, 0x63, 0x00, 0x00,
  0x00, 0x65, 0x00, 0x00, 0x00, 0x67, 0x00, 0x00, 0x00, 0x69, 0x00, 0x00,
  0x00, 0x6b, 0x01, 0x00, 0x00, 0x6d, 0x05, 0x00, 0x00, 0x6f, 0x0a, 0x00,
  0x00, 0x72, 0x0e, 0x00, 0x00, 0x75, 0x12, 0x00, 0x00, 0x77, 0x1b, 0x00,
  0x00, 0x76, 0x26, 0x00, 0x00, 0x76, 0x35, 0x00, 0x00, 0x75, 0x46, 0x00,
  0x00, 0x74, 0x59, 0x00, 0x00, 0x74, 0x6f, 0x00, 0x00, 0x73, 0x8b, 0x00,
  0x00, 0x72, 0xa9, 0x00, 0x00, 0x70, 0xcd, 0x00, 0x00, 0x6f, 0xf7, 0x00,
  0x00, 0x6e, 0xff, 0x00, 0x46, 0x46, 0x00, 0x00, 0x40, 0x45, 0x00, 0x00,
  0x35, 0x46, 0x00, 0x00, 0x2a, 0x48, 0x00, 0x00, 0x20, 0x4c, 0x00, 0x00,
  0x17, 0x51, 0x00, 0x00, 0x10, 0x56, 0x00, 0x00, 0x09, 0x5a, 0x00, 0x00,
  0x01, 0x5f, 0x00, 0x00, 0x00, 0x63, 0x00, 0x00, 0x00, 0x68, 0x00, 0x00,
  0x00, 0x6b, 0x00, 0x00, 0x00, 0x6f, 0x00, 0x00, 0x00, 0x72, 0x00, 0x00,
  0x00, 0x75, 0x00, 0x00, 0x00, 0x77, 0x00, 0x00, 0x00, 0x79, 0x00, 0x00,
  0x00, 0x7b, 0x00, 0x00, 0x00, 0x7d, 0x00, 0x00, 0x00, 0x80, 0x03, 0x00,
  0x00, 0x83, 0x08, 0x00, 0x00, 0x86, 0x0d, 0x00, 0x00, 0x89, 0x13, 0x00,
  0x00, 0x8a, 0x1d, 0x00, 0x00, 0x8a, 0x2b, 0x00, 0x00, 0x89, 0x3c, 0x00,
  0x00, 0x88, 0x4f, 0x00, 0x00, 0x86, 0x66, 0x00, 0x00, 0x85, 0x81, 0x00,
  0x00, 0x84, 0xa0, 0x00, 0x00, 0x82, 0xc2, 0x00, 0x00, 0x81, 0xf0, 0x00,
  0x00, 0x7f, 0xff, 0x00, 0x46, 0x4b, 0x00, 0x00, 0x3a, 0x4c, 0x00, 0x00,
  0x2e, 0x4f, 0x00, 0x00, 0x23, 0x53, 0x00, 0x00, 0x18, 0x58, 0x00, 0x00,
  0x10, 0x5e, 0x00, 0x00, 0x09, 0x64, 0x00, 0x00, 0x00, 0x69, 0x00, 0x00,
  0x00, 0x6f, 0x00, 0x00, 0x00, 0x74, 0x00, 0x00, 0x00, 0x78, 0x00, 0x00,
  0x00, 0x7c, 0x00, 0x00, 0x00, 0x81, 0x00, 0x00, 0x00, 0x84, 0x00, 0x00,
  0x00, 0x87, 0x00, 0x00, 0x00, 0x88, 0x00, 0x00, 0x00, 0x8b, 0x00, 0x00,
  0x00, 0x8e, 0x00, 0x00, 0x00, 0x90, 0x00, 0x00, 0x00, 0x93, 0x00, 0x00,
  0x00, 0x96, 0x00, 0x00, 0x00, 0x99, 0x07, 0x00, 0x00, 0x9d, 0x0d, 0x00,
  0x00, 0xa1, 0x14, 0x00, 0x00, 0xa0, 0x21, 0x00, 0x00, 0xa0, 0x31, 0x00,
  0x00, 0x9e, 0x44, 0x00, 0x00, 0x9d, 0x5b, 0x00, 0x00, 0x9c, 0x76, 0x00,
  0x00, 0x99, 0x96, 0x00, 0x00, 0x99, 0xb5, 0x00, 0x00, 0x96, 0xe5, 0x00,
  0x00, 0x95, 0xfe, 0x00, 0x3f, 0x52, 0x00, 0x00, 0x32, 0x55, 0x00, 0x00,
  0x26, 0x5a, 0x00, 0x00, 0x1b, 0x60, 0x00, 0x00, 0x11, 0x67, 0x00, 0x00,
  0x09, 0x6d, 0x00, 0x00, 0x00, 0x74, 0x00, 0x00, 0x00, 0x7b, 0x00, 0x00,
  0x00, 0x81, 0x00, 0x00, 0x00, 0x86, 0x00, 0x00, 0x00, 0x8b, 0x00, 0x00,
  0x00, 0x90, 0x00, 0x00, 0x00, 0x94, 0x00, 0x00, 0x00, 0x97, 0x00, 0x00,
  0x00, 0x99, 0x00, 0x00, 0x00, 0x9c, 0x00, 0x00, 0x00, 0x9f, 0x00, 0x00,
  0x00, 0xa1, 0x00, 0x00, 0x00, 0xa4, 0x00, 0x00, 0x00, 0xa7, 0x00, 0x00,
  0x00, 0xaa, 0x00, 0x00, 0x00, 0xad, 0x00, 0x00, 0x00, 0xb1, 0x06, 0x00,
  0x00, 0xb5, 0x0d, 0x00, 0x00, 0xb8, 0x16, 0x00, 0x00, 0xb7, 0x26, 0x00,
  0x00, 0xb6, 0x39, 0x00, 0x00, 0xb5, 0x50, 0x00, 0x00, 0xb4, 0x6a, 0x00,
  0x00, 0xb2, 0x89, 0x00, 0x00, 0xb0, 0xaa, 0x00, 0x00, 0xae, 0xcf, 0x00,
  0x00, 0xad, 0xf5, 0x00, 0x37, 0x5c, 0x00, 0x00, 0x2b, 0x61, 0x00, 0x00,
  0x1e, 0x68, 0x00, 0x00, 0x13, 0x70, 0x00, 0x00, 0x0b, 0x78, 0x00, 0x00,
  0x00, 0x80, 0x00, 0x00, 0x00, 0x87, 0x00, 0x00, 0x00, 0x8e, 0x00, 0x00,
  0x00, 0x95, 0x00, 0x00, 0x00, 0x9a, 0x00, 0x00, 0x00, 0x9f, 0x00, 0x00,
  0x00, 0xa4, 0x00, 0x00, 0x00, 0xa8, 0x00, 0x00, 0x00, 0xac, 0x00, 0x00,
  0x00, 0xad, 0x00, 0x00, 0x00, 0xb0, 0x00, 0x00, 0x00, 0xb3, 0x00, 0x00,
  0x00, 0xb5, 0x00, 0x00, 0x00, 0xb8, 0x00, 0x00, 0x00, 0xbb, 0x00, 0x00,
  0x00, 0xbf, 0x00, 0x00, 0x00, 0xc3, 0x00, 0x00, 0x00, 0xc7, 0x00, 0x00,
  0x00, 0xcb, 0x05, 0x00, 0x00, 0xd1, 0x0e, 0x00, 0x00, 0xd1, 0x1b, 0x00,
  0x00, 0xd0, 0x2e, 0x00, 0x00, 0xcf, 0x45, 0x00, 0x00, 0xcd, 0x5f, 0x00,
  0x00, 0xcb, 0x7e, 0x00, 0x00, 0xc9, 0x9e, 0x00, 0x00, 0xc8, 0xbe, 0x00,
  0x00, 0xc5, 0xe9, 0x00, 0x2f, 0x69, 0x00, 0x00, 0x23, 0x70, 0x00, 0x00,
  0x16, 0x79, 0x00, 0x00, 0x0d, 0x81, 0x00, 0x00, 0x01, 0x8b, 0x00, 0x00,
  0x00, 0x93, 0x00, 0x00, 0x00, 0x9b, 0x00, 0x00, 0x00, 0xa2, 0x00, 0x00,
  0x00, 0xa8, 0x00, 0x00, 0x00, 0xae, 0x00, 0x00, 0x00, 0xb4, 0x00, 0x00,
  0x00, 0xb8, 0x00, 0x00, 0x00, 0xbd, 0x00, 0x00, 0x00, 0xc0, 0x00, 0x00,
  0x00, 0xc2, 0x00, 0x00, 0x00, 0xc5, 0x00, 0x00, 0x00, 0xc8, 0x00, 0x00,
  0x00, 0xcb, 0x00, 0x00, 0x00, 0xce, 0x00, 0x00, 0x00, 0xd1, 0x00, 0x00,
  0x00, 0xd6, 0x00, 0x00, 0x00, 0xdb, 0x00, 0x00, 0x00, 0xdf, 0x00, 0x00,
  0x00, 0xe4, 0x00, 0x00, 0x00, 0xe8, 0x06, 0x00, 0x00, 0xeb, 0x11, 0x00,
  0x00, 0xea, 0x23, 0x00, 0x00, 0xea, 0x3a, 0x00, 0x00, 0xe9, 0x54, 0x00,
  0x00, 0xe7, 0x72, 0x00, 0x00, 0xe5, 0x93, 0x00, 0x00, 0xe3, 0xb3, 0x00,
  0x00, 0xe3, 0xd4, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x04, 0x00, 0xff, 0x00, 0x0b, 0x00,
  0xff, 0x00, 0x10, 0x00, 0xff, 0x00, 0x17, 0x00, 0xff, 0x00, 0x21, 0x00,
  0xff, 0x00, 0x2b, 0x00, 0xff, 0x00, 0x35, 0x00, 0xff, 0x00, 0x3e, 0x00,
  0xff, 0x00, 0x47, 0x00, 0xff, 0x00, 0x4e, 0x00, 0xff, 0x00, 0x55, 0x00,
  0xfc, 0x00, 0x5b, 0x00, 0xfa, 0x00, 0x61, 0x00, 0xf8, 0x00, 0x66, 0x00,
  0xf6, 0x00, 0x6d, 0x00, 0xf4, 0x00, 0x73, 0x00, 0xf2, 0x00, 0x7b, 0x00,
  0xef, 0x00, 0x84, 0x00, 0xed, 0x00, 0x8e, 0x00, 0xea, 0x00, 0x99, 0x00,
  0xe6, 0x00, 0xa7, 0x00, 0xe3, 0x00, 0xb9, 0x00, 0xdf, 0x00, 0xd5, 0x00,
  0xdb, 0x00, 0xf7, 0x00, 0xd6, 0x00, 0xff, 0x00, 0xc0, 0x00, 0xff, 0x00,
  0xb2, 0x00, 0xff, 0x00, 0xaa, 0x00, 0xff, 0x00, 0xa5, 0x00, 0xff, 0x00,
  0xa2, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xfe, 0x00, 0x00, 0x00, 0xfc, 0x00, 0x00, 0x00, 0xfc, 0x00, 0x03, 0x00,
  0xfe, 0x00, 0x0b, 0x00, 0xff, 0x00, 0x11, 0x00, 0xff, 0x00, 0x1a, 0x00,
  0xfd, 0x00, 0x24, 0x00, 0xf9, 0x00, 0x2e, 0x00, 0xf4, 0x00, 0x38, 0x00,
  0xf0, 0x00, 0x40, 0x00, 0xec, 0x00, 0x48, 0x00, 0xe9, 0x00, 0x4e, 0x00,
  0xe6, 0x00, 0x54, 0x00, 0xe2, 0x00, 0x5a, 0x00, 0xdf, 0x00, 0x5f, 0x00,
  0xdc, 0x00, 0x65, 0x00, 0xd8, 0x00, 0x6b, 0x00, 0xd4, 0x00, 0x72, 0x00,
  0xd0, 0x00, 0x7b, 0x00, 0xcd, 0x00, 0x85, 0x00, 0xca, 0x00, 0x91, 0x00,
  0xc7, 0x00, 0x9e, 0x00, 0xc3, 0x00, 0xae, 0x00, 0xc0, 0x00, 0xc5, 0x00,
  0xbd, 0x00, 0xeb, 0x00, 0xbb, 0x00, 0xff, 0x00, 0xb0, 0x00, 0xff, 0x00,
  0xa4, 0x00, 0xff, 0x00, 0x9c, 0x00, 0xff, 0x00, 0x98, 0x00, 0xff, 0x00,
  0x95, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xfa, 0x00, 0x00, 0x00,
  0xf4, 0x00, 0x00, 0x00, 0xf1, 0x00, 0x00, 0x00, 0xf2, 0x00, 0x00, 0x00,
  0xea, 0x00, 0x05, 0x00, 0xe7, 0x00, 0x0e, 0x00, 0xe2, 0x00, 0x15, 0x00,
  0xe1, 0x00, 0x1e, 0x00, 0xe1, 0x00, 0x28, 0x00, 0xd8, 0x00, 0x31, 0x00,
  0xd0, 0x00, 0x39, 0x00, 0xcb, 0x00, 0x40, 0x00, 0xc8, 0x00, 0x47, 0x00,
  0xc5, 0x00, 0x4d, 0x00, 0xc2, 0x00, 0x53, 0x00, 0xbf, 0x00, 0x58, 0x00,
  0xbd, 0x00, 0x5e, 0x00, 0xbb, 0x00, 0x64, 0x00, 0xb9, 0x00, 0x6b, 0x00,
  0xb6, 0x00, 0x73, 0x00, 0xb4, 0x00, 0x7c, 0x00, 0xb1, 0x00, 0x88, 0x00,
  0xae, 0x00, 0x95, 0x00, 0xab, 0x00, 0xa4, 0x00, 0xa8, 0x00, 0xb8, 0x00,
  0xa6, 0x00, 0xdc, 0x00, 0xa3, 0x00, 0xfb, 0x00, 0x9f, 0x00, 0xff, 0x00,
  0x95, 0x00, 0xff, 0x00, 0x8f, 0x00, 0xff, 0x00, 0x8b, 0x00, 0xff, 0x00,
  0x89, 0x00, 0xff, 0x00, 0xf9, 0x00, 0x00, 0x00, 0xef, 0x00, 0x00, 0x00,
  0xe7, 0x00, 0x00, 0x00, 0xdf, 0x00, 0x00, 0x00, 0xcf, 0x00, 0x00, 0x00,
  0xc8, 0x00, 0x00, 0x00, 0xc1, 0x00, 0x0a, 0x00, 0xbf, 0x00, 0x11, 0x00,
  0xbc, 0x00, 0x18, 0x00, 0xbb, 0x00, 0x21, 0x00, 0xb9, 0x00, 0x2a, 0x00,
  0xb4, 0x00, 0x32, 0x00, 0xb1, 0x00, 0x3a, 0x00, 0xae, 0x00, 0x40, 0x00,
  0xab, 0x00, 0x46, 0x00, 0xa8, 0x00, 0x4c, 0x00, 0xa6, 0x00, 0x51, 0x00,
  0xa3, 0x00, 0x56, 0x00, 0xa1, 0x00, 0x5c, 0x00, 0x9f, 0x00, 0x63, 0x00,
  0x9d, 0x00, 0x6a, 0x00, 0x9b, 0x00, 0x73, 0x00, 0x99, 0x00, 0x7e, 0x00,
  0x96, 0x00, 0x8c, 0x00, 0x94, 0x00, 0x9b, 0x00, 0x92, 0x00, 0xad, 0x00,
  0x90, 0x00, 0xc7, 0x00, 0x8e, 0x00, 0xf0, 0x00, 0x8d, 0x00, 0xff, 0x00,
  0x86, 0x00, 0xff, 0x00, 0x80, 0x00, 0xff, 0x00, 0x7d, 0x00, 0xff, 0x00,
  0x7c, 0x00, 0xff, 0x00, 0xed, 0x00, 0x00, 0x00, 0xe0, 0x00, 0x00, 0x00,
  0xd1, 0x00, 0x00, 0x00, 0xbf, 0x00, 0x00, 0x00, 0xb3, 0x00, 0x00, 0x00,
  0xaa, 0x00, 0x00, 0x00, 0xa6, 0x00, 0x05, 0x00, 0xa2, 0x00, 0x0d, 0x00,
  0xa1, 0x00, 0x13, 0x00, 0xa0, 0x00, 0x1b, 0x00, 0x9f, 0x00, 0x23, 0x00,
  0x9b, 0x00, 0x2b, 0x00, 0x98, 0x00, 0x32, 0x00, 0x95, 0x00, 0x39, 0x00,
  0x93, 0x00, 0x3f, 0x00, 0x91, 0x00, 0x44, 0x00, 0x8f, 0x00, 0x4a, 0x00,
  0x8e, 0x00, 0x4f, 0x00, 0x8c, 0x00, 0x55, 0x00, 0x8a, 0x00, 0x5b, 0x00,
  0x88, 0x00, 0x63, 0x00, 0x86, 0x00, 0x6b, 0x00, 0x84, 0x00, 0x76, 0x00,
  0x82, 0x00, 0x82, 0x00, 0x80, 0x00, 0x92, 0x00, 0x7e, 0x00, 0xa3, 0x00,
  0x7c, 0x00, 0xba, 0x00, 0x7a, 0x00, 0xe1, 0x00, 0x79, 0x00, 0xff, 0x00,
  0x77, 0x00, 0xff, 0x00, 0x72, 0x00, 0xff, 0x00, 0x70, 0x00, 0xff, 0x00,
  0x6f, 0x00, 0xff, 0x00, 0xdd, 0x00, 0x00, 0x00, 0xcb, 0x00, 0x00, 0x00,
  0xb6, 0x00, 0x00, 0x00, 0xa7, 0x00, 0x00, 0x00, 0x9d, 0x00, 0x00, 0x00,
  0x94, 0x00, 0x00, 0x00, 0x8e, 0x00, 0x01, 0x00, 0x8b, 0x00, 0x0a, 0x00,
  0x89, 0x00, 0x10, 0x00, 0x88, 0x00, 0x15, 0x00, 0x87, 0x00, 0x1d, 0x00,
  0x87, 0x00, 0x25, 0x00, 0x84, 0x00, 0x2c, 0x00, 0x82, 0x00, 0x32, 0x00,
  0x7f, 0x00, 0x38, 0x00, 0x7d, 0x00, 0x3d, 0x00, 0x7b, 0x00, 0x43, 0x00,
  0x79, 0x00, 0x48, 0x00, 0x78, 0x00, 0x4e, 0x00, 0x76, 0x00, 0x54, 0x00,
  0x75, 0x00, 0x5b, 0x00, 0x73, 0x00, 0x63, 0x00, 0x71, 0x00, 0x6e, 0x00,
  0x6f, 0x00, 0x7a, 0x00, 0x6d, 0x00, 0x89, 0x00, 0x6c, 0x00, 0x9a, 0x00,
  0x6a, 0x00, 0xae, 0x00, 0x69, 0x00, 0xcc, 0x00, 0x68, 0x00, 0xf6, 0x00,
  0x67, 0x00, 0xff, 0x00, 0x65, 0x00, 0xff, 0x00, 0x64, 0x00, 0xff, 0x00,
  0x63, 0x00, 0xff, 0x00, 0xca, 0x00, 0x00, 0x00, 0xb4, 0x00, 0x00, 0x00,
  0xa1, 0x00, 0x00, 0x00, 0x93, 0x00, 0x00, 0x00, 0x89, 0x00, 0x00, 0x00,
  0x82, 0x00, 0x00, 0x00, 0x7b, 0x00, 0x00, 0x00, 0x78, 0x00, 0x05, 0x00,
  0x76, 0x00, 0x0c, 0x00, 0x75, 0x00, 0x11, 0x00, 0x74, 0x00, 0x18, 0x00,
  0x73, 0x00, 0x1f, 0x00, 0x72, 0x00, 0x25, 0x00, 0x70, 0x00, 0x2c, 0x00,
  0x6e, 0x00, 0x32, 0x00, 0x6c, 0x00, 0x37, 0x00, 0x6a, 0x00, 0x3c, 0x00,
  0x69, 0x00, 0x42, 0x00, 0x68, 0x00, 0x48, 0x00, 0x66, 0x00, 0x4e, 0x00,
  0x65, 0x00, 0x55, 0x00, 0x63, 0x00, 0x5d, 0x00, 0x62, 0x00, 0x66, 0x00,
  0x60, 0x00, 0x72, 0x00, 0x5e, 0x00, 0x80, 0x00, 0x5d, 0x00, 0x92, 0x00,
  0x5b, 0x00, 0xa5, 0x00, 0x5a, 0x00, 0xbe, 0x00, 0x59, 0x00, 0xe9, 0x00,
  0x59, 0x00, 0xff, 0x00, 0x59, 0x00, 0xff, 0x00, 0x58, 0x00, 0xff, 0x00,
  0x58, 0x00, 0xff, 0x00, 0xb9, 0x00, 0x00, 0x00, 0xa2, 0x00, 0x00, 0x00,
  0x90, 0x00, 0x00, 0x00, 0x83, 0x00, 0x00, 0x00, 0x79, 0x00, 0x00, 0x00,
  0x71, 0x00, 0x00, 0x00, 0x6d, 0x00, 0x00, 0x00, 0x69, 0x00, 0x01, 0x00,
  0x66, 0x00, 0x09, 0x00, 0x65, 0x00, 0x0e, 0x00, 0x64, 0x00, 0x13, 0x00,
  0x63, 0x00, 0x19, 0x00, 0x63, 0x00, 0x20, 0x00, 0x61, 0x00, 0x26, 0x00,
  0x60, 0x00, 0x2c, 0x00, 0x5e, 0x00, 0x31, 0x00, 0x5c, 0x00, 0x37, 0x00,
  0x5b, 0x00, 0x3c, 0x00, 0x5a, 0x00, 0x42, 0x00, 0x58, 0x00, 0x48, 0x00,
  0x57, 0x00, 0x4f, 0x00, 0x56, 0x00, 0x57, 0x00, 0x54, 0x00, 0x60, 0x00,
  0x53, 0x00, 0x6c, 0x00, 0x51, 0x00, 0x79, 0x00, 0x50, 0x00, 0x8a, 0x00,
  0x4f, 0x00, 0x9e, 0x00, 0x4e, 0x00, 0xb4, 0x00, 0x4d, 0x00, 0xda, 0x00,
  0x4d, 0x00, 0xfb, 0x00, 0x4d, 0x00, 0xff, 0x00, 0x4d, 0x00, 0xff, 0x00,
  0x4d, 0x00, 0xff, 0x00, 0xaa, 0x00, 0x00, 0x00, 0x94, 0x00, 0x00, 0x00,
  0x82, 0x00, 0x00, 0x00, 0x75, 0x00, 0x00, 0x00, 0x6b, 0x00, 0x00, 0x00,
  0x64, 0x00, 0x00, 0x00, 0x60, 0x00, 0x00, 0x00, 0x5d, 0x00, 0x00, 0x00,
  0x5a, 0x00, 0x05, 0x00, 0x58, 0x00, 0x0c, 0x00, 0x57, 0x00, 0x10, 0x00,
  0x56, 0x00, 0x15, 0x00, 0x56, 0x00, 0x1b, 0x00, 0x55, 0x00, 0x21, 0x00,
  0x53, 0x00, 0x27, 0x00, 0x52, 0x00, 0x2c, 0x00, 0x51, 0x00, 0x31, 0x00,
  0x4f, 0x00, 0x37, 0x00, 0x4e, 0x00, 0x3d, 0x00, 0x4d, 0x00, 0x43, 0x00,
  0x4c, 0x00, 0x4a, 0x00, 0x4a, 0x00, 0x52, 0x00, 0x49, 0x00, 0x5b, 0x00,
  0x48, 0x00, 0x66, 0x00, 0x46, 0x00, 0x73, 0x00, 0x45, 0x00, 0x84, 0x00,
  0x44, 0x00, 0x97, 0x00, 0x43, 0x00, 0xac, 0x00, 0x42, 0x00, 0xc9, 0x00,
  0x42, 0x00, 0xf1, 0x00, 0x42, 0x00, 0xff, 0x00, 0x43, 0x00, 0xff, 0x00,
  0x43, 0x00, 0xff, 0x00, 0x9e, 0x00, 0x00, 0x00, 0x89, 0x00, 0x00, 0x00,
  0x78, 0x03, 0x00, 0x00, 0x6a, 0x04, 0x00, 0x00, 0x61, 0x04, 0x00, 0x00,
  0x5a, 0x03, 0x00, 0x00, 0x55, 0x01, 0x00, 0x00, 0x52, 0x00, 0x00, 0x00,
  0x50, 0x00, 0x02, 0x00, 0x4e, 0x00, 0x09, 0x00, 0x4d, 0x00, 0x0d, 0x00,
  0x4c, 0x00, 0x11, 0x00, 0x4b, 0x00, 0x17, 0x00, 0x4a, 0x00, 0x1c, 0x00,
  0x49, 0x00, 0x22, 0x00, 0x48, 0x00, 0x27, 0x00, 0x47, 0x00, 0x2d, 0x00,
  0x45, 0x00, 0x32, 0x00, 0x44, 0x00, 0x38, 0x00, 0x43, 0x00, 0x3e, 0x00,
  0x42, 0x00, 0x45, 0x00, 0x41, 0x00, 0x4d, 0x00, 0x3f, 0x00, 0x56, 0x00,
  0x3e, 0x00, 0x61, 0x00, 0x3d, 0x00, 0x6e, 0x00, 0x3b, 0x00, 0x7e, 0x00,
  0x3a, 0x00, 0x91, 0x00, 0x39, 0x00, 0xa6, 0x00, 0x38, 0x00, 0xbf, 0x00,
  0x38, 0x00, 0xe8, 0x00, 0x38, 0x00, 0xff, 0x00, 0x39, 0x00, 0xff, 0x00,
  0x39, 0x00, 0xff, 0x00, 0x95, 0x03, 0x00, 0x00, 0x80, 0x07, 0x00, 0x00,
  0x6f, 0x09, 0x00, 0x00, 0x62, 0x0a, 0x00, 0x00, 0x58, 0x0b, 0x00, 0x00,
  0x51, 0x0a, 0x00, 0x00, 0x4c, 0x08, 0x00, 0x00, 0x49, 0x06, 0x00, 0x00,
  0x47, 0x03, 0x00, 0x00, 0x46, 0x00, 0x06, 0x00, 0x44, 0x00, 0x0b, 0x00,
  0x43, 0x00, 0x0f, 0x00, 0x42, 0x00, 0x13, 0x00, 0x41, 0x00, 0x18, 0x00,
  0x41, 0x00, 0x1e, 0x00, 0x3f, 0x00, 0x23, 0x00, 0x3e, 0x00, 0x29, 0x00,
  0x3d, 0x00, 0x2e, 0x00, 0x3b, 0x00, 0x34, 0x00, 0x3a, 0x00, 0x3a, 0x00,
  0x39, 0x00, 0x41, 0x00, 0x38, 0x00, 0x49, 0x00, 0x37, 0x00, 0x52, 0x00,
  0x36, 0x00, 0x5d, 0x00, 0x34, 0x00, 0x6a, 0x00, 0x33, 0x00, 0x7a, 0x00,
  0x32, 0x00, 0x8c, 0x00, 0x31, 0x00, 0xa1, 0x00, 0x30, 0x00, 0xb8, 0x00,
  0x2f, 0x00, 0xde, 0x00, 0x2f, 0x00, 0xf9, 0x00, 0x2f, 0x00, 0xff, 0x00,
  0x30, 0x00, 0xff, 0x00, 0x8c, 0x09, 0x00, 0x00, 0x78, 0x0c, 0x00, 0x00,
  0x68, 0x0d, 0x00, 0x00, 0x5c, 0x0e, 0x00, 0x00, 0x52, 0x0e, 0x00, 0x00,
  0x4b, 0x0e, 0x00, 0x00, 0x45, 0x0d, 0x00, 0x00, 0x41, 0x0c, 0x00, 0x00,
  0x3f, 0x0a, 0x00, 0x00, 0x3e, 0x08, 0x02, 0x00, 0x3d, 0x04, 0x08, 0x00,
  0x3c, 0x01, 0x0d, 0x00, 0x3b, 0x00, 0x10, 0x00, 0x3a, 0x00, 0x15, 0x00,
  0x39, 0x00, 0x1a, 0x00, 0x38, 0x00, 0x20, 0x00, 0x36, 0x00, 0x25, 0x00,
  0x35, 0x00, 0x2b, 0x00, 0x34, 0x00, 0x30, 0x00, 0x33, 0x00, 0x37, 0x00,
  0x32, 0x00, 0x3e, 0x00, 0x31, 0x00, 0x46, 0x00, 0x2f, 0x00, 0x50, 0x00,
  0x2e, 0x00, 0x5a, 0x00, 0x2d, 0x00, 0x67, 0x00, 0x2b, 0x00, 0x77, 0x00,
  0x2a, 0x00, 0x89, 0x00, 0x29, 0x00, 0x9d, 0x00, 0x28, 0x00, 0xb3, 0x00,
  0x27, 0x00, 0xd1, 0x00, 0x27, 0x00, 0xf2, 0x00, 0x27, 0x00, 0xff, 0x00,
  0x27, 0x00, 0xff, 0x00, 0x86, 0x0c, 0x00, 0x00, 0x72, 0x0e, 0x00, 0x00,
  0x63, 0x10, 0x00, 0x00, 0x56, 0x11, 0x00, 0x00, 0x4d, 0x11, 0x00, 0x00,
  0x45, 0x11, 0x00, 0x00, 0x40, 0x10, 0x00, 0x00, 0x3c, 0x0f, 0x00, 0x00,
  0x39, 0x0e, 0x00, 0x00, 0x37, 0x0d, 0x00, 0x00, 0x36, 0x0b, 0x04, 0x00,
  0x36, 0x08, 0x0a, 0x00, 0x35, 0x06, 0x0e, 0x00, 0x34, 0x05, 0x12, 0x00,
  0x32, 0x04, 0x17, 0x00, 0x31, 0x05, 0x1c, 0x00, 0x30, 0x05, 0x22, 0x00,
  0x2f, 0x05, 0x28, 0x00, 0x2e, 0x06, 0x2e, 0x00, 0x2d, 0x06, 0x34, 0x00,
  0x2b, 0x06, 0x3c, 0x00, 0x2a, 0x06, 0x44, 0x00, 0x29, 0x07, 0x4e, 0x00,
  0x27, 0x07, 0x59, 0x00, 0x26, 0x07, 0x65, 0x00, 0x24, 0x07, 0x75, 0x00,
  0x23, 0x07, 0x87, 0x00, 0x22, 0x07, 0x9b, 0x00, 0x20, 0x06, 0xb0, 0x00,
  0x20, 0x06, 0xcb, 0x00, 0x1f, 0x05, 0xed, 0x00, 0x1f, 0x06, 0xfe, 0x00,
  0x1f, 0x07, 0xff, 0x00, 0x80, 0x0e, 0x00, 0x00, 0x6d, 0x11, 0x00, 0x00,
  0x5e, 0x12, 0x00, 0x00, 0x52, 0x13, 0x00, 0x00, 0x48, 0x13, 0x00, 0x00,
  0x41, 0x13, 0x00, 0x00, 0x3b, 0x13, 0x00, 0x00, 0x37, 0x12, 0x00, 0x00,
  0x34, 0x11, 0x00, 0x00, 0x32, 0x10, 0x00, 0x00, 0x30, 0x0f, 0x01, 0x00,
  0x30, 0x0d, 0x06, 0x00, 0x30, 0x0b, 0x0b, 0x00, 0x2f, 0x0a, 0x10, 0x00,
  0x2d, 0x0a, 0x14, 0x00, 0x2c, 0x0b, 0x19, 0x00, 0x2a, 0x0b, 0x1f, 0x00,
  0x29, 0x0b, 0x25, 0x00, 0x28, 0x0c, 0x2b, 0x00, 0x27, 0x0c, 0x32, 0x00,
  0x26, 0x0c, 0x3a, 0x00, 0x24, 0x0c, 0x43, 0x00, 0x23, 0x0c, 0x4d, 0x00,
  0x21, 0x0d, 0x58, 0x00, 0x20, 0x0d, 0x65, 0x00, 0x1e, 0x0d, 0x75, 0x00,
  0x1c, 0x0d, 0x88, 0x00, 0x1a, 0x0d, 0x9c, 0x00, 0x19, 0x0d, 0xb1, 0x00,
  0x18, 0x0c, 0xca, 0x00, 0x17, 0x0c, 0xeb, 0x00, 0x17, 0x0d, 0xfc, 0x00,
  0x18, 0x0c, 0xff, 0x00, 0x7b, 0x11, 0x00, 0x00, 0x69, 0x13, 0x00, 0x00,
  0x5a, 0x15, 0x00, 0x00, 0x4e, 0x16, 0x00, 0x00, 0x45, 0x16, 0x00, 0x00,
  0x3d, 0x16, 0x00, 0x00, 0x38, 0x15, 0x00, 0x00, 0x33, 0x15, 0x00, 0x00,
  0x30, 0x14, 0x00, 0x00, 0x2d, 0x13, 0x00, 0x00, 0x2b, 0x12, 0x00, 0x00,
  0x2a, 0x10, 0x03, 0x00, 0x2a, 0x0f, 0x08, 0x00, 0x29, 0x0e, 0x0d, 0x00,
  0x28, 0x0e, 0x11, 0x00, 0x26, 0x0e, 0x16, 0x00, 0x25, 0x0f, 0x1d, 0x00,
  0x24, 0x0f, 0x23, 0x00, 0x23, 0x0f, 0x29, 0x00, 0x21, 0x10, 0x31, 0x00,
  0x20, 0x10, 0x39, 0x00, 0x1e, 0x10, 0x42, 0x00, 0x1d, 0x10, 0x4c, 0x00,
  0x1b, 0x10, 0x58, 0x00, 0x19, 0x10, 0x66, 0x00, 0x17, 0x10, 0x76, 0x00,
  0x15, 0x10, 0x89, 0x00, 0x14, 0x10, 0x9e, 0x00, 0x12, 0x10, 0xb3, 0x00,
  0x11, 0x10, 0xce, 0x00, 0x11, 0x10, 0xee, 0x00, 0x12, 0x10, 0xfe, 0x00,
  0x12, 0x10, 0xff, 0x00, 0x77, 0x13, 0x00, 0x00, 0x65, 0x15, 0x00, 0x00,
  0x57, 0x17, 0x00, 0x00, 0x4b, 0x18, 0x00, 0x00, 0x42, 0x19, 0x00, 0x00,
  0x3a, 0x19, 0x00, 0x00, 0x34, 0x18, 0x00, 0x00, 0x30, 0x17, 0x00, 0x00,
  0x2c, 0x17, 0x00, 0x00, 0x29, 0x16, 0x00, 0x00, 0x27, 0x15, 0x00, 0x00,
  0x26, 0x14, 0x01, 0x00, 0x25, 0x12, 0x04, 0x00, 0x23, 0x12, 0x0b, 0x00,
  0x22, 0x12, 0x0f, 0x00, 0x21, 0x12, 0x14, 0x00, 0x20, 0x12, 0x1a, 0x00,
  0x1e, 0x13, 0x20, 0x00, 0x1d, 0x13, 0x27, 0x00, 0x1c, 0x13, 0x2e, 0x00,
  0x1a, 0x13, 0x36, 0x00, 0x19, 0x14, 0x40, 0x00, 0x17, 0x14, 0x4a, 0x00,
  0x16, 0x14, 0x56, 0x00, 0x14, 0x14, 0x64, 0x00, 0x12, 0x14, 0x74, 0x00,
  0x11, 0x14, 0x87, 0x00, 0x10, 0x14, 0x9c, 0x00, 0x0e, 0x14, 0xb1, 0x00,
  0x0d, 0x14, 0xca, 0x00, 0x0d, 0x14, 0xeb, 0x00, 0x0e, 0x13, 0xfe, 0x00,
  0x0e, 0x13, 0xff, 0x00, 0x73, 0x15, 0x00, 0x00, 0x61, 0x18, 0x00, 0x00,
  0x53, 0x1a, 0x00, 0x00, 0x48, 0x1b, 0x00, 0x00, 0x3f, 0x1b, 0x00, 0x00,
  0x37, 0x1b, 0x00, 0x00, 0x32, 0x1a, 0x00, 0x00, 0x2d, 0x1a, 0x00, 0x00,
  0x29, 0x19, 0x00, 0x00, 0x26, 0x18, 0x00, 0x00, 0x24, 0x18, 0x00, 0x00,
  0x22, 0x17, 0x00, 0x00, 0x20, 0x16, 0x01, 0x00, 0x1e, 0x16, 0x08, 0x00,
  0x1d, 0x16, 0x0d, 0x00, 0x1b, 0x17, 0x12, 0x00, 0x1a, 0x17, 0x17, 0x00,
  0x19, 0x17, 0x1d, 0x00, 0x18, 0x18, 0x24, 0x00, 0x16, 0x18, 0x2b, 0x00,
  0x15, 0x18, 0x34, 0x00, 0x14, 0x18, 0x3d, 0x00, 0x12, 0x19, 0x48, 0x00,
  0x11, 0x19, 0x54, 0x00, 0x10, 0x19, 0x62, 0x00, 0x0e, 0x19, 0x72, 0x00,
  0x0d, 0x19, 0x84, 0x00, 0x0c, 0x19, 0x98, 0x00, 0x0a, 0x19, 0xad, 0x00,
  0x09, 0x18, 0xc6, 0x00, 0x09, 0x18, 0xe7, 0x00, 0x09, 0x18, 0xfa, 0x00,
  0x0a, 0x17, 0xff, 0x00, 0x6f, 0x18, 0x00, 0x00, 0x5e, 0x1a, 0x00, 0x00,
  0x50, 0x1c, 0x00, 0x00, 0x45, 0x1d, 0x00, 0x00, 0x3c, 0x1d, 0x00, 0x00,
  0x35, 0x1d, 0x00, 0x00, 0x2f, 0x1d, 0x00, 0x00, 0x2a, 0x1c, 0x00, 0x00,
  0x26, 0x1b, 0x00, 0x00, 0x23, 0x1b, 0x00, 0x00, 0x21, 0x1a, 0x00, 0x00,
  0x1e, 0x1a, 0x00, 0x00, 0x1c, 0x1a, 0x00, 0x00, 0x1a, 0x1b, 0x05, 0x00,
  0x18, 0x1b, 0x0c, 0x00, 0x16, 0x1c, 0x10, 0x00, 0x15, 0x1c, 0x15, 0x00,
  0x14, 0x1c, 0x1b, 0x00, 0x13, 0x1c, 0x22, 0x00, 0x12, 0x1d, 0x29, 0x00,
  0x11, 0x1d, 0x31, 0x00, 0x10, 0x1d, 0x3b, 0x00, 0x0e, 0x1d, 0x45, 0x00,
  0x0d, 0x1e, 0x51, 0x00, 0x0c, 0x1e, 0x5e, 0x00, 0x0a, 0x1e, 0x6d, 0x00,
  0x09, 0x1e, 0x80, 0x00, 0x07, 0x1e, 0x94, 0x00, 0x05, 0x1d, 0xaa, 0x00,
  0x03, 0x1d, 0xc2, 0x00, 0x03, 0x1d, 0xe6, 0x00, 0x04, 0x1c, 0xf8, 0x00,
  0x05, 0x1c, 0xff, 0x00, 0x6b, 0x1a, 0x00, 0x00, 0x5b, 0x1d, 0x00, 0x00,
  0x4d, 0x1e, 0x00, 0x00, 0x42, 0x1f, 0x00, 0x00, 0x3a, 0x1f, 0x00, 0x00,
  0x32, 0x1f, 0x00, 0x00, 0x2d, 0x1f, 0x00, 0x00, 0x28, 0x1e, 0x00, 0x00,
  0x24, 0x1e, 0x00, 0x00, 0x21, 0x1d, 0x00, 0x00, 0x1e, 0x1d, 0x00, 0x00,
  0x1c, 0x1d, 0x00, 0x00, 0x18, 0x1e, 0x00, 0x00, 0x15, 0x1f, 0x02, 0x00,
  0x13, 0x20, 0x09, 0x00, 0x12, 0x21, 0x0e, 0x00, 0x10, 0x21, 0x12, 0x00,
  0x10, 0x21, 0x18, 0x00, 0x0e, 0x21, 0x1f, 0x00, 0x0e, 0x22, 0x26, 0x00,
  0x0d, 0x22, 0x2e, 0x00, 0x0c, 0x22, 0x37, 0x00, 0x0a, 0x22, 0x41, 0x00,
  0x09, 0x22, 0x4d, 0x00, 0x07, 0x22, 0x5a, 0x00, 0x05, 0x22, 0x69, 0x00,
  0x03, 0x22, 0x7c, 0x00, 0x01, 0x22, 0x91, 0x00, 0x00, 0x22, 0xa8, 0x00,
  0x00, 0x21, 0xc0, 0x00, 0x00, 0x21, 0xe5, 0x00, 0x00, 0x20, 0xf8, 0x00,
  0x00, 0x20, 0xff, 0x00, 0x67, 0x1d, 0x00, 0x00, 0x57, 0x1f, 0x00, 0x00,
  0x4a, 0x21, 0x00, 0x00, 0x40, 0x21, 0x00, 0x00, 0x37, 0x22, 0x00, 0x00,
  0x30, 0x21, 0x00, 0x00, 0x2a, 0x21, 0x00, 0x00, 0x26, 0x20, 0x00, 0x00,
  0x22, 0x20, 0x00, 0x00, 0x1f, 0x1f, 0x00, 0x00, 0x1c, 0x1f, 0x00, 0x00,
  0x19, 0x20, 0x00, 0x00, 0x16, 0x21, 0x00, 0x00, 0x12, 0x23, 0x02, 0x00,
  0x10, 0x24, 0x07, 0x00, 0x0e, 0x26, 0x0c, 0x00, 0x0c, 0x26, 0x10, 0x00,
  0x0b, 0x26, 0x15, 0x00, 0x0a, 0x26, 0x1c, 0x00, 0x09, 0x26, 0x22, 0x00,
  0x08, 0x26, 0x2a, 0x00, 0x06, 0x27, 0x33, 0x00, 0x04, 0x27, 0x3d, 0x00,
  0x03, 0x27, 0x49, 0x00, 0x01, 0x27, 0x56, 0x00, 0x00, 0x27, 0x66, 0x00,
  0x00, 0x27, 0x79, 0x00, 0x00, 0x27, 0x8f, 0x00, 0x00, 0x26, 0xa6, 0x00,
  0x00, 0x26, 0xbf, 0x00, 0x00, 0x25, 0xe4, 0x00, 0x00, 0x25, 0xf9, 0x00,
  0x00, 0x24, 0xff, 0x00, 0x63, 0x20, 0x00, 0x00, 0x54, 0x22, 0x00, 0x00,
  0x47, 0x23, 0x00, 0x00, 0x3d, 0x24, 0x00, 0x00, 0x34, 0x24, 0x00, 0x00,
  0x2e, 0x23, 0x00, 0x00, 0x28, 0x23, 0x00, 0x00, 0x24, 0x22, 0x00, 0x00,
  0x21, 0x22, 0x00, 0x00, 0x1e, 0x21, 0x00, 0x00, 0x1a, 0x22, 0x00, 0x00,
  0x17, 0x23, 0x00, 0x00, 0x13, 0x24, 0x00, 0x00, 0x10, 0x26, 0x02, 0x00,
  0x0e, 0x28, 0x07, 0x00, 0x0b, 0x2a, 0x0b, 0x00, 0x08, 0x2b, 0x0e, 0x00,
  0x06, 0x2b, 0x13, 0x00, 0x04, 0x2b, 0x18, 0x00, 0x02, 0x2b, 0x1f, 0x00,
  0x01, 0x2c, 0x27, 0x00, 0x00, 0x2c, 0x30, 0x00, 0x00, 0x2c, 0x3a, 0x00,
  0x00, 0x2c, 0x45, 0x00, 0x00, 0x2c, 0x53, 0x00, 0x00, 0x2c, 0x63, 0x00,
  0x00, 0x2c, 0x76, 0x00, 0x00, 0x2c, 0x8c, 0x00, 0x00, 0x2b, 0xa4, 0x00,
  0x00, 0x2b, 0xbe, 0x00, 0x00, 0x2a, 0xe4, 0x00, 0x00, 0x2a, 0xfa, 0x00,
  0x00, 0x29, 0xff, 0x00, 0x5f, 0x23, 0x00, 0x00, 0x50, 0x25, 0x00, 0x00,
  0x44, 0x26, 0x00, 0x00, 0x3a, 0x26, 0x00, 0x00, 0x32, 0x26, 0x00, 0x00,
  0x2b, 0x26, 0x00, 0x00, 0x26, 0x25, 0x00, 0x00, 0x23, 0x24, 0x00, 0x00,
  0x1f, 0x24, 0x00, 0x00, 0x1b, 0x24, 0x00, 0x00, 0x17, 0x25, 0x00, 0x00,
  0x14, 0x27, 0x00, 0x00, 0x11, 0x29, 0x00, 0x00, 0x0e, 0x2b, 0x02, 0x00,
  0x0b, 0x2d, 0x06, 0x00, 0x07, 0x2f, 0x0b, 0x00, 0x04, 0x30, 0x0e, 0x00,
  0x00, 0x30, 0x11, 0x00, 0x00, 0x31, 0x15, 0x00, 0x00, 0x31, 0x1c, 0x00,
  0x00, 0x31, 0x23, 0x00, 0x00, 0x32, 0x2c, 0x00, 0x00, 0x32, 0x36, 0x00,
  0x00, 0x32, 0x42, 0x00, 0x00, 0x32, 0x4f, 0x00, 0x00, 0x32, 0x5f, 0x00,
  0x00, 0x32, 0x72, 0x00, 0x00, 0x31, 0x89, 0x00, 0x00, 0x31, 0xa2, 0x00,
  0x00, 0x30, 0xbc, 0x00, 0x00, 0x30, 0xe4, 0x00, 0x00, 0x2f, 0xfb, 0x00,
  0x00, 0x2f, 0xff, 0x00, 0x5a, 0x27, 0x00, 0x00, 0x4c, 0x28, 0x00, 0x00,
  0x40, 0x29, 0x00, 0x00, 0x37, 0x29, 0x00, 0x00, 0x2f, 0x29, 0x00, 0x00,
  0x29, 0x28, 0x00, 0x00, 0x25, 0x27, 0x00, 0x00, 0x21, 0x26, 0x00, 0x00,
  0x1c, 0x27, 0x00, 0x00, 0x18, 0x28, 0x00, 0x00, 0x14, 0x2a, 0x00, 0x00,
  0x11, 0x2c, 0x00, 0x00, 0x0e, 0x2e, 0x00, 0x00, 0x0b, 0x30, 0x01, 0x00,
  0x07, 0x32, 0x05, 0x00, 0x03, 0x34, 0x09, 0x00, 0x00, 0x35, 0x0c, 0x00,
  0x00, 0x36, 0x0f, 0x00, 0x00, 0x37, 0x12, 0x00, 0x00, 0x38, 0x18, 0x00,
  0x00, 0x38, 0x20, 0x00, 0x00, 0x38, 0x28, 0x00, 0x00, 0x38, 0x32, 0x00,
  0x00, 0x39, 0x3d, 0x00, 0x00, 0x39, 0x4b, 0x00, 0x00, 0x39, 0x5b, 0x00,
  0x00, 0x38, 0x6e, 0x00, 0x00, 0x38, 0x85, 0x00, 0x00, 0x37, 0x9f, 0x00,
  0x00, 0x37, 0xba, 0x00, 0x00, 0x36, 0xe4, 0x00, 0x00, 0x35, 0xfc, 0x00,
  0x00, 0x35, 0xff, 0x00, 0x55, 0x2a, 0x00, 0x00, 0x48, 0x2c, 0x00, 0x00,
  0x3d, 0x2c, 0x00, 0x00, 0x34, 0x2c, 0x00, 0x00, 0x2d, 0x2b, 0x00, 0x00,
  0x28, 0x2a, 0x00, 0x00, 0x24, 0x29, 0x00, 0x00, 0x1e, 0x2a, 0x00, 0x00,
  0x19, 0x2b, 0x00, 0x00, 0x14, 0x2d, 0x00, 0x00, 0x11, 0x2f, 0x00, 0x00,
  0x0d, 0x31, 0x00, 0x00, 0x0a, 0x34, 0x00, 0x00, 0x07, 0x36, 0x00, 0x00,
  0x02, 0x38, 0x04, 0x00, 0x00, 0x3a, 0x07, 0x00, 0x00, 0x3b, 0x0a, 0x00,
  0x00, 0x3d, 0x0d, 0x00, 0x00, 0x3e, 0x10, 0x00, 0x00, 0x40, 0x14, 0x00,
  0x00, 0x40, 0x1b, 0x00, 0x00, 0x40, 0x24, 0x00, 0x00, 0x40, 0x2e, 0x00,
  0x00, 0x40, 0x39, 0x00, 0x00, 0x40, 0x47, 0x00, 0x00, 0x40, 0x56, 0x00,
  0x00, 0x40, 0x69, 0x00, 0x00, 0x40, 0x80, 0x00, 0x00, 0x3f, 0x9b, 0x00,
  0x00, 0x3e, 0xb7, 0x00, 0x00, 0x3d, 0xe3, 0x00, 0x00, 0x3c, 0xfc, 0x00,
  0x00, 0x3c, 0xff, 0x00, 0x50, 0x2f, 0x00, 0x00, 0x43, 0x2f, 0x00, 0x00,
  0x39, 0x2f, 0x00, 0x00, 0x32, 0x2f, 0x00, 0x00, 0x2c, 0x2d, 0x00, 0x00,
  0x27, 0x2c, 0x00, 0x00, 0x20, 0x2d, 0x00, 0x00, 0x1a, 0x2f, 0x00, 0x00,
  0x15, 0x31, 0x00, 0x00, 0x11, 0x33, 0x00, 0x00, 0x0d, 0x36, 0x00, 0x00,
  0x09, 0x38, 0x00, 0x00, 0x05, 0x3b, 0x00, 0x00, 0x00, 0x3d, 0x00, 0x00,
  0x00, 0x40, 0x01, 0x00, 0x00, 0x41, 0x04, 0x00, 0x00, 0x43, 0x07, 0x00,
  0x00, 0x45, 0x0b, 0x00, 0x00, 0x46, 0x0e, 0x00, 0x00, 0x48, 0x11, 0x00,
  0x00, 0x4a, 0x16, 0x00, 0x00, 0x4a, 0x1e, 0x00, 0x00, 0x4a, 0x28, 0x00,
  0x00, 0x4a, 0x34, 0x00, 0x00, 0x49, 0x42, 0x00, 0x00, 0x49, 0x51, 0x00,
  0x00, 0x49, 0x64, 0x00, 0x00, 0x48, 0x7b, 0x00, 0x00, 0x48, 0x97, 0x00,
  0x00, 0x47, 0xb4, 0x00, 0x00, 0x46, 0xe0, 0x00, 0x00, 0x45, 0xfc, 0x00,
  0x00, 0x44, 0xff, 0x00, 0x4a, 0x33, 0x00, 0x00, 0x3f, 0x33, 0x00, 0x00,
  0x36, 0x33, 0x00, 0x00, 0x30, 0x31, 0x00, 0x00, 0x2a, 0x30, 0x00, 0x00,
  0x23, 0x31, 0x00, 0x00, 0x1c, 0x33, 0x00, 0x00, 0x16, 0x35, 0x00, 0x00,
  0x11, 0x38, 0x00, 0x00, 0x0d, 0x3b, 0x00, 0x00, 0x08, 0x3e, 0x00, 0x00,
  0x03, 0x41, 0x00, 0x00, 0x00, 0x43, 0x00, 0x00, 0x00, 0x46, 0x00, 0x00,
  0x00, 0x48, 0x00, 0x00, 0x00, 0x4a, 0x00, 0x00, 0x00, 0x4c, 0x04, 0x00,
  0x00, 0x4e, 0x07, 0x00, 0x00, 0x4f, 0x0b, 0x00, 0x00, 0x51, 0x0e, 0x00,
  0x00, 0x54, 0x12, 0x00, 0x00, 0x55, 0x19, 0x00, 0x00, 0x55, 0x22, 0x00,
  0x00, 0x54, 0x2e, 0x00, 0x00, 0x54, 0x3c, 0x00, 0x00, 0x54, 0x4b, 0x00,
  0x00, 0x53, 0x5e, 0x00, 0x00, 0x53, 0x74, 0x00, 0x00, 0x52, 0x90, 0x00,
  0x00, 0x51, 0xae, 0x00, 0x00, 0x50, 0xd7, 0x00, 0x00, 0x4f, 0xfb, 0x00,
  0x00, 0x4e, 0xff, 0x00, 0x45, 0x37, 0x00, 0x00, 0x3c, 0x37, 0x00, 0x00,
  0x35, 0x36, 0x00, 0x00, 0x2f, 0x34, 0x00, 0x00, 0x26, 0x35, 0x00, 0x00,
  0x1e, 0x37, 0x00, 0x00, 0x17, 0x3a, 0x00, 0x00, 0x11, 0x3d, 0x00, 0x00,
  0x0c, 0x41, 0x00, 0x00, 0x07, 0x44, 0x00, 0x00, 0x00, 0x48, 0x00, 0x00,
  0x00, 0x4a, 0x00, 0x00, 0x00, 0x4d, 0x00, 0x00, 0x00, 0x50, 0x00, 0x00,
  0x00, 0x53, 0x00, 0x00, 0x00, 0x55, 0x00, 0x00, 0x00, 0x57, 0x00, 0x00,
  0x00, 0x58, 0x02, 0x00, 0x00, 0x5b, 0x06, 0x00, 0x00, 0x5d, 0x0b, 0x00,
  0x00, 0x5f, 0x0e, 0x00, 0x00, 0x62, 0x13, 0x00, 0x00, 0x62, 0x1b, 0x00,
  0x00, 0x62, 0x27, 0x00, 0x00, 0x62, 0x34, 0x00, 0x00, 0x61, 0x45, 0x00,
  0x00, 0x60, 0x57, 0x00, 0x00, 0x60, 0x6d, 0x00, 0x00, 0x5f, 0x89, 0x00,
  0x00, 0x5d, 0xa7, 0x00, 0x00, 0x5c, 0xcc, 0x00, 0x00, 0x5a, 0xf8, 0x00,
  0x00, 0x59, 0xff, 0x00, 0x41, 0x3c, 0x00, 0x00, 0x3a, 0x3b, 0x00, 0x00,
  0x34, 0x39, 0x00, 0x00, 0x2a, 0x3a, 0x00, 0x00, 0x21, 0x3c, 0x00, 0x00,
  0x18, 0x40, 0x00, 0x00, 0x11, 0x43, 0x00, 0x00, 0x0c, 0x47, 0x00, 0x00,
  0x06, 0x4b, 0x00, 0x00, 0x00, 0x4f, 0x00, 0x00, 0x00, 0x53, 0x00, 0x00,
  0x00, 0x56, 0x00, 0x00, 0x00, 0x59, 0x00, 0x00, 0x00, 0x5c, 0x00, 0x00,
  0x00, 0x5f, 0x00, 0x00, 0x00, 0x61, 0x00, 0x00, 0x00, 0x63, 0x00, 0x00,
  0x00, 0x65, 0x00, 0x00, 0x00, 0x67, 0x01, 0x00, 0x00, 0x6a, 0x05, 0x00,
  0x00, 0x6d, 0x0a, 0x00, 0x00, 0x70, 0x0e, 0x00, 0x00, 0x73, 0x15, 0x00,
  0x00, 0x72, 0x20, 0x00, 0x00, 0x72, 0x2d, 0x00, 0x00, 0x71, 0x3d, 0x00,
  0x00, 0x70, 0x4f, 0x00, 0x00, 0x6f, 0x65, 0x00, 0x00, 0x6e, 0x80, 0x00,
  0x00, 0x6d, 0x9f, 0x00, 0x00, 0x6b, 0xc1, 0x00, 0x00, 0x69, 0xf1, 0x00,
  0x00, 0x68, 0xff, 0x00, 0x3f, 0x40, 0x00, 0x00, 0x39, 0x3e, 0x00, 0x00,
  0x2e, 0x3f, 0x00, 0x00, 0x24, 0x42, 0x00, 0x00, 0x1a, 0x46, 0x00, 0x00,
  0x12, 0x4a, 0x00, 0x00, 0x0c, 0x4f, 0x00, 0x00, 0x04, 0x54, 0x00, 0x00,
  0x00, 0x58, 0x00, 0x00, 0x00, 0x5d, 0x00, 0x00, 0x00, 0x61, 0x00, 0x00,
  0x00, 0x65, 0x00, 0x00, 0x00, 0x68, 0x00, 0x00, 0x00, 0x6b, 0x00, 0x00,
  0x00, 0x6e, 0x00, 0x00, 0x00, 0x71, 0x00, 0x00, 0x00, 0x73, 0x00, 0x00,
  0x00, 0x75, 0x00, 0x00, 0x00, 0x78, 0x00, 0x00, 0x00, 0x7b, 0x00, 0x00,
  0x00, 0x7e, 0x03, 0x00, 0x00, 0x81, 0x0a, 0x00, 0x00, 0x85, 0x0f, 0x00,
  0x00, 0x87, 0x17, 0x00, 0x00, 0x86, 0x24, 0x00, 0x00, 0x85, 0x34, 0x00,
  0x00, 0x84, 0x46, 0x00, 0x00, 0x82, 0x5d, 0x00, 0x00, 0x81, 0x76, 0x00,
  0x00, 0x7f, 0x96, 0x00, 0x00, 0x7e, 0xb6, 0x00, 0x00, 0x7c, 0xe7, 0x00,
  0x00, 0x7a, 0xff, 0x00, 0x3f, 0x44, 0x00, 0x00, 0x33, 0x45, 0x00, 0x00,
  0x28, 0x48, 0x00, 0x00, 0x1d, 0x4c, 0x00, 0x00, 0x13, 0x52, 0x00, 0x00,
  0x0c, 0x57, 0x00, 0x00, 0x03, 0x5d, 0x00, 0x00, 0x00, 0x63, 0x00, 0x00,
  0x00, 0x68, 0x00, 0x00, 0x00, 0x6d, 0x00, 0x00, 0x00, 0x71, 0x00, 0x00,
  0x00, 0x76, 0x00, 0x00, 0x00, 0x7a, 0x00, 0x00, 0x00, 0x7e, 0x00, 0x00,
  0x00, 0x81, 0x00, 0x00, 0x00, 0x83, 0x00, 0x00, 0x00, 0x86, 0x00, 0x00,
  0x00, 0x89, 0x00, 0x00, 0x00, 0x8b, 0x00, 0x00, 0x00, 0x8e, 0x00, 0x00,
  0x00, 0x92, 0x00, 0x00, 0x00, 0x95, 0x01, 0x00, 0x00, 0x99, 0x09, 0x00,
  0x00, 0x9e, 0x10, 0x00, 0x00, 0x9e, 0x1a, 0x00, 0x00, 0x9d, 0x29, 0x00,
  0x00, 0x9c, 0x3c, 0x00, 0x00, 0x9a, 0x52, 0x00, 0x00, 0x98, 0x6c, 0x00,
  0x00, 0x96, 0x8b, 0x00, 0x00, 0x94, 0xaa, 0x00, 0x00, 0x92, 0xd4, 0x00,
  0x00, 0x90, 0xfa, 0x00, 0x38, 0x4b, 0x00, 0x00, 0x2c, 0x4e, 0x00, 0x00,
  0x20, 0x53, 0x00, 0x00, 0x15, 0x59, 0x00, 0x00, 0x0d, 0x60, 0x00, 0x00,
  0x03, 0x67, 0x00, 0x00, 0x00, 0x6e, 0x00, 0x00, 0x00, 0x74, 0x00, 0x00,
  0x00, 0x7a, 0x00, 0x00, 0x00, 0x80, 0x00, 0x00, 0x00, 0x84, 0x00, 0x00,
  0x00, 0x8a, 0x00, 0x00, 0x00, 0x8e, 0x00, 0x00, 0x00, 0x92, 0x00, 0x00,
  0x00, 0x95, 0x00, 0x00, 0x00, 0x97, 0x00, 0x00, 0x00, 0x9a, 0x00, 0x00,
  0x00, 0x9d, 0x00, 0x00, 0x00, 0xa0, 0x00, 0x00, 0x00, 0xa3, 0x00, 0x00,
  0x00, 0xa7, 0x00, 0x00, 0x00, 0xab, 0x00, 0x00, 0x00, 0xaf, 0x00, 0x00,
  0x00, 0xb4, 0x09, 0x00, 0x00, 0xb8, 0x10, 0x00, 0x00, 0xb7, 0x1e, 0x00,
  0x00, 0xb5, 0x30, 0x00, 0x00, 0xb3, 0x46, 0x00, 0x00, 0xb1, 0x60, 0x00,
  0x00, 0xaf, 0x7e, 0x00, 0x00, 0xac, 0xa0, 0x00, 0x00, 0xab, 0xc1, 0x00,
  0x00, 0xa9, 0xee, 0x00, 0x31, 0x55, 0x00, 0x00, 0x24, 0x5b, 0x00, 0x00,
  0x18, 0x61, 0x00, 0x00, 0x0e, 0x69, 0x00, 0x00, 0x05, 0x71, 0x00, 0x00,
  0x00, 0x79, 0x00, 0x00, 0x00, 0x81, 0x00, 0x00, 0x00, 0x88, 0x00, 0x00,
  0x00, 0x8f, 0x00, 0x00, 0x00, 0x94, 0x00, 0x00, 0x00, 0x9a, 0x00, 0x00,
  0x00, 0x9f, 0x00, 0x00, 0x00, 0xa4, 0x00, 0x00, 0x00, 0xa8, 0x00, 0x00,
  0x00, 0xa9, 0x00, 0x00, 0x00, 0xac, 0x00, 0x00, 0x00, 0xaf, 0x00, 0x00,
  0x00, 0xb3, 0x00, 0x00, 0x00, 0xb5, 0x00, 0x00, 0x00, 0xb9, 0x00, 0x00,
  0x00, 0xbd, 0x00, 0x00, 0x00, 0xc1, 0x00, 0x00, 0x00, 0xc6, 0x00, 0x00,
  0x00, 0xcb, 0x00, 0x00, 0x00, 0xd1, 0x0a, 0x00, 0x00, 0xd3, 0x14, 0x00,
  0x00, 0xd1, 0x25, 0x00, 0x00, 0xd0, 0x3b, 0x00, 0x00, 0xcd, 0x54, 0x00,
  0x00, 0xca, 0x71, 0x00, 0x00, 0xc8, 0x92, 0x00, 0x00, 0xc5, 0xb3, 0x00,
  0x00, 0xc3, 0xde, 0x00, 0x29, 0x62, 0x00, 0x00, 0x1c, 0x69, 0x00, 0x00,
  0x11, 0x71, 0x00, 0x00, 0x07, 0x7b, 0x00, 0x00, 0x00, 0x84, 0x00, 0x00,
  0x00, 0x8d, 0x00, 0x00, 0x00, 0x95, 0x00, 0x00, 0x00, 0x9d, 0x00, 0x00,
  0x00, 0xa3, 0x00, 0x00, 0x00, 0xa9, 0x00, 0x00, 0x00, 0xaf, 0x00, 0x00,
  0x00, 0xb4, 0x00, 0x00, 0x00, 0xb9, 0x00, 0x00, 0x00, 0xbc, 0x00, 0x00,
  0x00, 0xbe, 0x00, 0x00, 0x00, 0xc2, 0x00, 0x00, 0x00, 0xc5, 0x00, 0x00,
  0x00, 0xc8, 0x00, 0x00, 0x00, 0xcc, 0x00, 0x00, 0x00, 0xd0, 0x00, 0x00,
  0x00, 0xd4, 0x00, 0x00, 0x00, 0xda, 0x00, 0x00, 0x00, 0xdf, 0x00, 0x00,
  0x00, 0xe4, 0x00, 0x00, 0x00, 0xea, 0x00, 0x00, 0x00, 0xee, 0x0c, 0x00,
  0x00, 0xed, 0x1a, 0x00, 0x00, 0xec, 0x2f, 0x00, 0x00, 0xea, 0x49, 0x00,
  0x00, 0xe8, 0x65, 0x00, 0x00, 0xe6, 0x86, 0x00, 0x00, 0xe4, 0xa5, 0x00,
  0x00, 0xe2, 0xc6, 0x00, 0xff, 0x00, 0x00, 0x00, 0xff, 0x00, 0x00, 0x00,
  0xff, 0x00, 0x00, 0x00, 0xfc, 0x00, 0x01, 0x00, 0xfc, 0x00, 0x08, 0x00,
  0xfe, 0x00, 0x0e, 0x00, 0xff, 0x00, 0x14, 0x00, 0xff, 0x00, 0x1d, 0x00,
  0xff, 0x00, 0x26, 0x00, 0xff, 0x00, 0x30, 0x00, 0xff, 0x00, 0x3a, 0x00,
  0xff, 0x00, 0x42, 0x00, 0xff, 0x00, 0x49, 0x00, 0xfe, 0x00, 0x50, 0x00,
  0xfb, 0x00, 0x56, 0x00, 0xf9, 0x00, 0x5c, 0x00, 0xf6, 0x00, 0x62, 0x00,
  0xf4, 0x00, 0x68, 0x00, 0xf2, 0x00, 0x6f, 0x00, 0xf0, 0x00, 0x76, 0x00,
  0xed, 0x00, 0x7f, 0x00, 0xea, 0x00, 0x89, 0x00, 0xe7, 0x00, 0x95, 0x00,
  0xe4, 0x00, 0xa3, 0x00, 0xe0, 0x00, 0xb5, 0x00, 0xdb, 0x00, 0xd0, 0x00,
  0xd5, 0x00, 0xf6, 0x00, 0xca, 0x00, 0xff, 0x00, 0xb6, 0x00, 0xff, 0x00,
  0xa8, 0x00, 0xff, 0x00, 0x9f, 0x00, 0xff, 0x00, 0x9a, 0x00, 0xff, 0x00,
  0x96, 0x00, 0xff, 0x00, 0xff, 0x00, 0x00, 0x00, 0xfb, 0x00, 0x00, 0x00,
  0xf6, 0x00, 0x00, 0x00, 0xf3, 0x00, 0x00, 0x00, 0xf3, 0x00, 0x00, 0x00,
  0xf6, 0x00, 0x09, 0x00, 0xfa, 0x00, 0x0e, 0x00, 0xfd, 0x00, 0x16, 0x00,
  0xfb, 0x00, 0x20, 0x00, 0xf7, 0x00, 0x2a, 0x00, 0xf2, 0x00, 0x33, 0x00,
  0xed, 0x00, 0x3b, 0x00, 0xe9, 0x00, 0x43, 0x00, 0xe6, 0x00, 0x49, 0x00,
  0xe2, 0x00, 0x4f, 0x00, 0xde, 0x00, 0x55, 0x00, 0xdb, 0x00, 0x5b, 0x00,
  0xd6, 0x00, 0x60, 0x00, 0xd2, 0x00, 0x67, 0x00, 0xcf, 0x00, 0x6e, 0x00,
  0xcc, 0x00, 0x76, 0x00, 0xc9, 0x00, 0x80, 0x00, 0xc6, 0x00, 0x8c, 0x00,
  0xc2, 0x00, 0x9a, 0x00, 0xbf, 0x00, 0xaa, 0x00, 0xbb, 0x00, 0xc1, 0x00,
  0xb8, 0x00, 0xe9, 0x00, 0xb6, 0x00, 0xff, 0x00, 0xa7, 0x00, 0xff, 0x00,
  0x9a, 0x00, 0xff, 0x00, 0x92, 0x00, 0xff, 0x00, 0x8d, 0x00, 0xff, 0x00,
  0x8a, 0x00, 0xff, 0x00, 0xfa, 0x00, 0x00, 0x00, 0xf1, 0x00, 0x00, 0x00,
  0xea, 0x00, 0x00, 0x00, 0xe7, 0x00, 0x00, 0x00, 0xe7, 0x00, 0x00, 0x00,
  0xe4, 0x00, 0x01, 0x00, 0xe0, 0x00, 0x0b, 0x00, 0xdb, 0x00, 0x11, 0x00,
  0xda, 0x00, 0x1a, 0x00, 0xdb, 0x00, 0x23, 0x00, 0xd1, 0x00, 0x2c, 0x00,
  0xca, 0x00, 0x34, 0x00, 0xc6, 0x00, 0x3b, 0x00, 0xc2, 0x00, 0x42, 0x00,
  0xbf, 0x00, 0x48, 0x00, 0xbc, 0x00, 0x4e, 0x00, 0xba, 0x00, 0x53, 0x00,
  0xb8, 0x00, 0x59, 0x00, 0xb6, 0x00, 0x5f, 0x00, 0xb3, 0x00, 0x66, 0x00,
  0xb1, 0x00, 0x6e, 0x00, 0xae, 0x00, 0x77, 0x00, 0xac, 0x00, 0x83, 0x00,
  0xa9, 0x00, 0x91, 0x00, 0xa6, 0x00, 0xa1, 0x00, 0xa3, 0x00, 0xb5, 0x00,
  0xa0, 0x00, 0xd8, 0x00, 0x9e, 0x00, 0xfb, 0x00, 0x95, 0x00, 0xff, 0x00,
  0x8b, 0x00, 0xff, 0x00, 0x85, 0x00, 0xff, 0x00, 0x80, 0x00, 0xff, 0x00,
  0x7e, 0x00, 0xff, 0x00, 0xef, 0x00, 0x00, 0x00, 0xe3, 0x00, 0x00, 0x00,
  0xda, 0x00, 0x00, 0x00, 0xd3, 0x00, 0x00, 0x00, 0xc6, 0x00, 0x00, 0x00,
  0xbf, 0x00, 0x00, 0x00, 0xb9, 0x00, 0x06, 0x00, 0xb7, 0x00, 0x0e, 0x00,
  0xb4, 0x00, 0x14, 0x00, 0xb4, 0x00, 0x1d, 0x00, 0xb3, 0x00, 0x25, 0x00,
  0xae, 0x00, 0x2d, 0x00, 0xab, 0x00, 0x34, 0x00, 0xa7, 0x00, 0x3b, 0x00,
  0xa4, 0x00, 0x41, 0x00, 0xa1, 0x00, 0x46, 0x00, 0x9f, 0x00, 0x4c, 0x00,
  0x9d, 0x00, 0x51, 0x00, 0x9b, 0x00, 0x57, 0x00, 0x99, 0x00, 0x5e, 0x00,
  0x97, 0x00, 0x65, 0x00, 0x95, 0x00, 0x6e, 0x00, 0x93, 0x00, 0x79, 0x00,
  0x90, 0x00, 0x87, 0x00, 0x8e, 0x00, 0x97, 0x00, 0x8c, 0x00, 0xa9, 0x00,
  0x89, 0x00, 0xc4, 0x00, 0x88, 0x00, 0xef, 0x00, 0x85, 0x00, 0xff, 0x00,
  0x7c, 0x00, 0xff, 0x00, 0x76, 0x00, 0xff, 0x00, 0x73, 0x00, 0xff, 0x00,
  0x72, 0x00, 0xff, 0x00, 0xe0, 0x00, 0x00, 0x00, 0xd0, 0x00, 0x00, 0x00,
  0xc6, 0x00, 0x00, 0x00, 0xb6, 0x00, 0x00, 0x00, 0xa9, 0x00, 0x00, 0x00,
  0xa1, 0x00, 0x00, 0x00, 0x9d, 0x00, 0x01, 0x00, 0x99, 0x00, 0x0a, 0x00,
  0x98, 0x00, 0x10, 0x00, 0x98, 0x00, 0x16, 0x00, 0x97, 0x00, 0x1e, 0x00,
  0x94, 0x00, 0x26, 0x00, 0x91, 0x00, 0x2d, 0x00, 0x8f, 0x00, 0x34, 0x00,
  0x8c, 0x00, 0x3a, 0x00, 0x8a, 0x00, 0x3f, 0x00, 0x88, 0x00, 0x45, 0x00,
  0x87, 0x00, 0x4a, 0x00, 0x85, 0x00, 0x50, 0x00, 0x83, 0x00, 0x56, 0x00,
  0x81, 0x00, 0x5e, 0x00, 0x80, 0x00, 0x66, 0x00, 0x7e, 0x00, 0x71, 0x00,
  0x7c, 0x00, 0x7d, 0x00, 0x79, 0x00, 0x8d, 0x00, 0x77, 0x00, 0xa0, 0x00,
  0x75, 0x00, 0xb6, 0x00, 0x73, 0x00, 0xdf, 0x00, 0x72, 0x00, 0xff, 0x00,
  0x6e, 0x00, 0xff, 0x00, 0x69, 0x00, 0xff, 0x00, 0x67, 0x00, 0xff, 0x00,
  0x65, 0x00, 0xff, 0x00, 0xcc, 0x00, 0x00, 0x00, 0xbe, 0x00, 0x00, 0x00,
  0xab, 0x00, 0x00, 0x00, 0x9d, 0x00, 0x00, 0x00, 0x93, 0x00, 0x00, 0x00,
  0x8a, 0x00, 0x00, 0x00, 0x85, 0x00, 0x00, 0x00, 0x82, 0x00, 0x05, 0x00,
  0x80, 0x00, 0x0d, 0x00, 0x7f, 0x00, 0x11, 0x00, 0x7f, 0x00, 0x18, 0x00,
  0x80, 0x00, 0x20, 0x00, 0x7d, 0x00, 0x26, 0x00, 0x7a, 0x00, 0x2d, 0x00,
  0x77, 0x00, 0x33, 0x00, 0x75, 0x00, 0x38, 0x00, 0x74, 0x00, 0x3e, 0x00,
  0x72, 0x00, 0x43, 0x00, 0x70, 0x00, 0x49, 0x00, 0x6f, 0x00, 0x4f, 0x00,
  0x6d, 0x00, 0x56, 0x00, 0x6c, 0x00, 0x5e, 0x00, 0x6a, 0x00, 0x68, 0x00,
  0x68, 0x00, 0x75, 0x00, 0x67, 0x00, 0x84, 0x00, 0x65, 0x00, 0x96, 0x00,
  0x64, 0x00, 0xab, 0x00, 0x62, 0x00, 0xc9, 0x00, 0x61, 0x00, 0xf6, 0x00,
  0x60, 0x00, 0xff, 0x00, 0x5c, 0x00, 0xff, 0x00, 0x5b, 0x00, 0xff, 0x00,
  0x5a, 0x00, 0xff, 0x00, 0xbd, 0x00, 0x00, 0x00, 0xa9, 0x00, 0x00, 0x00,
  0x97, 0x00, 0x00, 0x00, 0x89, 0x00, 0x00, 0x00, 0x7e, 0x00, 0x00, 0x00,
  0x78, 0x00, 0x00, 0x00, 0x73, 0x00, 0x00, 0x00, 0x6f, 0x00, 0x01, 0x00,
  0x6d, 0x00, 0x09, 0x00, 0x6c, 0x00, 0x0e, 0x00, 0x6b, 0x00, 0x13, 0x00,
  0x6b, 0x00, 0x19, 0x00, 0x6a, 0x00, 0x20, 0x00, 0x68, 0x00, 0x26, 0x00,
  0x66, 0x00, 0x2c, 0x00, 0x65, 0x00, 0x32, 0x00, 0x63, 0x00, 0x37, 0x00,
  0x62, 0x00, 0x3c, 0x00, 0x60, 0x00, 0x42, 0x00, 0x5f, 0x00, 0x48, 0x00,
  0x5d, 0x00, 0x4f, 0x00, 0x5c, 0x00, 0x57, 0x00, 0x5a, 0x00, 0x61, 0x00,
  0x59, 0x00, 0x6d, 0x00, 0x57, 0x00, 0x7b, 0x00, 0x56, 0x00, 0x8e, 0x00,
  0x55, 0x00, 0xa2, 0x00, 0x53, 0x00, 0xbb, 0x00, 0x52, 0x00, 0xe9, 0x00,
  0x52, 0x00, 0xff, 0x00, 0x50, 0x00, 0xff, 0x00, 0x4f, 0x00, 0xff, 0x00,
  0x4f, 0x00, 0xff, 0x00, 0xad, 0x00, 0x00, 0x00, 0x98, 0x00, 0x00, 0x00,
  0x86, 0x00, 0x00, 0x00, 0x78, 0x00, 0x00, 0x00, 0x6e, 0x00, 0x00, 0x00,
  0x67, 0x00, 0x00, 0x00, 0x63, 0x00, 0x00, 0x00, 0x60, 0x00, 0x00, 0x00,
  0x5d, 0x00, 0x05, 0x00, 0x5c, 0x00, 0x0b, 0x00, 0x5b, 0x00, 0x10, 0x00,
  0x5b, 0x00, 0x15, 0x00, 0x5b, 0x00, 0x1b, 0x00, 0x5a, 0x00, 0x21, 0x00,
  0x58, 0x00, 0x26, 0x00, 0x56, 0x00, 0x2c, 0x00, 0x54, 0x00, 0x31, 0x00,
  0x53, 0x00, 0x36, 0x00, 0x52, 0x00, 0x3c, 0x00, 0x51, 0x00, 0x42, 0x00,
  0x4f, 0x00, 0x49, 0x00, 0x4e, 0x00, 0x51, 0x00, 0x4d, 0x00, 0x5b, 0x00,
  0x4b, 0x00, 0x66, 0x00, 0x4a, 0x00, 0x74, 0x00, 0x49, 0x00, 0x85, 0x00,
  0x48, 0x00, 0x99, 0x00, 0x47, 0x00, 0xb1, 0x00, 0x46, 0x00, 0xd8, 0x00,
  0x46, 0x00, 0xfc, 0x00, 0x45, 0x00, 0xff, 0x00, 0x45, 0x00, 0xff, 0x00,
  0x45, 0x00, 0xff, 0x00, 0x9f, 0x00, 0x00, 0x00, 0x89, 0x00, 0x00, 0x00,
  0x78, 0x00, 0x00, 0x00, 0x6c, 0x00, 0x00, 0x00, 0x62, 0x00, 0x00, 0x00,
  0x5b, 0x00, 0x00, 0x00, 0x56, 0x00, 0x00, 0x00, 0x53, 0x00, 0x00, 0x00,
  0x51, 0x00, 0x02, 0x00, 0x4f, 0x00, 0x08, 0x00, 0x4f, 0x00, 0x0d, 0x00,
  0x4e, 0x00, 0x11, 0x00, 0x4e, 0x00, 0x16, 0x00, 0x4d, 0x00, 0x1c, 0x00,
  0x4c, 0x00, 0x21, 0x00, 0x4a, 0x00, 0x26, 0x00, 0x49, 0x00, 0x2c, 0x00,
  0x48, 0x00, 0x31, 0x00, 0x47, 0x00, 0x37, 0x00, 0x45, 0x00, 0x3d, 0x00,
  0x44, 0x00, 0x44, 0x00, 0x43, 0x00, 0x4c, 0x00, 0x42, 0x00, 0x55, 0x00,
  0x40, 0x00, 0x60, 0x00, 0x3f, 0x00, 0x6e, 0x00, 0x3e, 0x00, 0x7e, 0x00,
  0x3d, 0x00, 0x92, 0x00, 0x3c, 0x00, 0xa9, 0x00, 0x3b, 0x00, 0xc7, 0x00,
  0x3b, 0x00, 0xf3, 0x00, 0x3b, 0x00, 0xff, 0x00, 0x3b, 0x00, 0xff, 0x00,
  0x3c, 0x00, 0xff, 0x00, 0x93, 0x00, 0x00, 0x00, 0x7e, 0x00, 0x00, 0x00,
  0x6e, 0x00, 0x00, 0x00, 0x61, 0x00, 0x00, 0x00, 0x58, 0x00, 0x00, 0x00,
  0x51, 0x00, 0x00, 0x00, 0x4c, 0x00, 0x00, 0x00, 0x49, 0x00, 0x00, 0x00,
  0x47, 0x00, 0x00, 0x00, 0x45, 0x00, 0x05, 0x00, 0x44, 0x00, 0x0b, 0x00,
  0x43, 0x00, 0x0e, 0x00, 0x43, 0x00, 0x12, 0x00, 0x43, 0x00, 0x17, 0x00,
  0x42, 0x00, 0x1d, 0x00, 0x40, 0x00, 0x22, 0x00, 0x3f, 0x00, 0x27, 0x00,
  0x3e, 0x00, 0x2c, 0x00, 0x3d, 0x00, 0x32, 0x00, 0x3b, 0x00, 0x38, 0x00,
  0x3a, 0x00, 0x3f, 0x00, 0x39, 0x00, 0x47, 0x00, 0x38, 0x00, 0x50, 0x00,
  0x37, 0x00, 0x5b, 0x00, 0x35, 0x00, 0x68, 0x00, 0x34, 0x00, 0x78, 0x00,
  0x33, 0x00, 0x8c, 0x00, 0x32, 0x00, 0xa2, 0x00, 0x31, 0x00, 0xbc, 0x00,
  0x31, 0x00, 0xe7, 0x00, 0x31, 0x00, 0xff, 0x00, 0x32, 0x00, 0xff, 0x00,
  0x33, 0x00, 0xff, 0x00, 0x89, 0x00, 0x00, 0x00, 0x76, 0x03, 0x00, 0x00,
  0x66, 0x05, 0x00, 0x00, 0x59, 0x07, 0x00, 0x00, 0x50, 0x07, 0x00, 0x00,
  0x49, 0x06, 0x00, 0x00, 0x43, 0x05, 0x00, 0x00, 0x40, 0x03, 0x00, 0x00,
  0x3e, 0x01, 0x00, 0x00, 0x3c, 0x00, 0x03, 0x00, 0x3b, 0x00, 0x08, 0x00,
  0x3a, 0x00, 0x0d, 0x00, 0x3a, 0x00, 0x10, 0x00, 0x39, 0x00, 0x14, 0x00,
  0x39, 0x00, 0x19, 0x00, 0x37, 0x00, 0x1e, 0x00, 0x36, 0x00, 0x23, 0x00,
  0x35, 0x00, 0x28, 0x00, 0x34, 0x00, 0x2e, 0x00, 0x33, 0x00, 0x34, 0x00,
  0x32, 0x00, 0x3b, 0x00, 0x30, 0x00, 0x43, 0x00, 0x2f, 0x00, 0x4c, 0x00,
  0x2e, 0x00, 0x57, 0x00, 0x2d, 0x00, 0x64, 0x00, 0x2c, 0x00, 0x73, 0x00,
  0x2b, 0x00, 0x87, 0x00, 0x2a, 0x00, 0x9c, 0x00, 0x29, 0x00, 0xb5, 0x00,
  0x29, 0x00, 0xdc, 0x00, 0x29, 0x00, 0xfb, 0x00, 0x29, 0x00, 0xff, 0x00,
  0x2a, 0x00, 0xff, 0x00, 0x81, 0x04, 0x00, 0x00, 0x6e, 0x08, 0x00, 0x00,
  0x5f, 0x0a, 0x00, 0x00, 0x53, 0x0b, 0x00, 0x00, 0x4a, 0x0b, 0x00, 0x00,
  0x42, 0x0b, 0x00, 0x00, 0x3d, 0x0a, 0x00, 0x00, 0x39, 0x09, 0x00, 0x00,
  0x36, 0x08, 0x00, 0x00, 0x35, 0x05, 0x00, 0x00, 0x34, 0x02, 0x06, 0x00,
  0x33, 0x00, 0x0a, 0x00, 0x32, 0x00, 0x0e, 0x00, 0x31, 0x00, 0x11, 0x00,
  0x31, 0x00, 0x15, 0x00, 0x30, 0x00, 0x1a, 0x00, 0x2f, 0x00, 0x1f, 0x00,
  0x2e, 0x00, 0x24, 0x00, 0x2c, 0x00, 0x2a, 0x00, 0x2b, 0x00, 0x30, 0x00,
  0x2a, 0x00, 0x37, 0x00, 0x29, 0x00, 0x3f, 0x00, 0x28, 0x00, 0x49, 0x00,
  0x27, 0x00, 0x54, 0x00, 0x26, 0x00, 0x60, 0x00, 0x24, 0x00, 0x6f, 0x00,
  0x23, 0x00, 0x82, 0x00, 0x22, 0x00, 0x97, 0x00, 0x21, 0x00, 0xae, 0x00,
  0x21, 0x00, 0xcc, 0x00, 0x21, 0x00, 0xf3, 0x00, 0x21, 0x00, 0xff, 0x00,
  0x22, 0x00, 0xff, 0x00, 0x7b, 0x09, 0x00, 0x00, 0x68, 0x0c, 0x00, 0x00,
  0x5a, 0x0d, 0x00, 0x00, 0x4e, 0x0e, 0x00, 0x00, 0x45, 0x0e, 0x00, 0x00,
  0x3d, 0x0e, 0x00, 0x00, 0x38, 0x0d, 0x00, 0x00, 0x33, 0x0d, 0x00, 0x00,
  0x30, 0x0c, 0x00, 0x00, 0x2e, 0x0b, 0x00, 0x00, 0x2d, 0x09, 0x03, 0x00,
  0x2d, 0x06, 0x08, 0x00, 0x2c, 0x04, 0x0c, 0x00, 0x2b, 0x02, 0x0f, 0x00,
  0x2a, 0x01, 0x12, 0x00, 0x29, 0x01, 0x17, 0x00, 0x28, 0x01, 0x1c, 0x00,
  0x27, 0x00, 0x21, 0x00, 0x26, 0x00, 0x27, 0x00, 0x25, 0x00, 0x2d, 0x00,
  0x24, 0x00, 0x34, 0x00, 0x23, 0x01, 0x3d, 0x00, 0x22, 0x01, 0x46, 0x00,
  0x21, 0x01, 0x51, 0x00, 0x1f, 0x01, 0x5d, 0x00, 0x1e, 0x01, 0x6c, 0x00,
  0x1c, 0x01, 0x7f, 0x00, 0x1b, 0x00, 0x94, 0x00, 0x1a, 0x00, 0xaa, 0x00,
  0x1a, 0x00, 0xc5, 0x00, 0x1a, 0x00, 0xeb, 0x00, 0x19, 0x00, 0xff, 0x00,
  0x1a, 0x00, 0xff, 0x00, 0x75, 0x0c, 0x00, 0x00, 0x64, 0x0e, 0x00, 0x00,
  0x55, 0x0f, 0x00, 0x00, 0x4a, 0x10, 0x00, 0x00, 0x40, 0x10, 0x00, 0x00,
  0x39, 0x10, 0x00, 0x00, 0x33, 0x10, 0x00, 0x00, 0x2f, 0x0f, 0x00, 0x00,
  0x2c, 0x0e, 0x00, 0x00, 0x29, 0x0e, 0x00, 0x00, 0x27, 0x0d, 0x01, 0x00,
  0x27, 0x0c, 0x05, 0x00, 0x27, 0x0a, 0x0a, 0x00, 0x26, 0x08, 0x0d, 0x00,
  0x25, 0x07, 0x10, 0x00, 0x24, 0x06, 0x14, 0x00, 0x22, 0x06, 0x19, 0x00,
  0x21, 0x06, 0x1f, 0x00, 0x20, 0x07, 0x24, 0x00, 0x1f, 0x07, 0x2b, 0x00,
  0x1e, 0x07, 0x32, 0x00, 0x1d, 0x07, 0x3a, 0x00, 0x1c, 0x08, 0x44, 0x00,
  0x1a, 0x08, 0x4f, 0x00, 0x19, 0x08, 0x5c, 0x00, 0x17, 0x08, 0x6b, 0x00,
  0x16, 0x08, 0x7d, 0x00, 0x15, 0x07, 0x91, 0x00, 0x14, 0x07, 0xa7, 0x00,
  0x13, 0x06, 0xbf, 0x00, 0x12, 0x05, 0xe4, 0x00, 0x12, 0x05, 0xfa, 0x00,
  0x12, 0x05, 0xff, 0x00, 0x71, 0x0e, 0x00, 0x00, 0x5f, 0x10, 0x00, 0x00,
  0x51, 0x11, 0x00, 0x00, 0x46, 0x12, 0x00, 0x00, 0x3d, 0x12, 0x00, 0x00,
  0x36, 0x12, 0x00, 0x00, 0x30, 0x12, 0x00, 0x00, 0x2b, 0x11, 0x00, 0x00,
  0x28, 0x11, 0x00, 0x00, 0x25, 0x10, 0x00, 0x00, 0x23, 0x10, 0x00, 0x00,
  0x22, 0x0e, 0x04, 0x00, 0x21, 0x0d, 0x07, 0x00, 0x21, 0x0c, 0x0b, 0x00,
  0x20, 0x0b, 0x0e, 0x00, 0x1f, 0x0b, 0x12, 0x00, 0x1d, 0x0b, 0x17, 0x00,
  0x1c, 0x0c, 0x1c, 0x00, 0x1b, 0x0c, 0x22, 0x00, 0x1a, 0x0c, 0x29, 0x00,
  0x19, 0x0c, 0x31, 0x00, 0x18, 0x0c, 0x39, 0x00, 0x16, 0x0d, 0x43, 0x00,
  0x15, 0x0d, 0x4f, 0x00, 0x13, 0x0d, 0x5c, 0x00, 0x12, 0x0d, 0x6b, 0x00,
  0x10, 0x0d, 0x7e, 0x00, 0x0f, 0x0d, 0x92, 0x00, 0x0e, 0x0d, 0xa7, 0x00,
  0x0d, 0x0c, 0xbe, 0x00, 0x0d, 0x0c, 0xe0, 0x00, 0x0d, 0x0c, 0xf5, 0x00,
  0x0d, 0x0c, 0xff, 0x00, 0x6d, 0x10, 0x00, 0x00, 0x5c, 0x11, 0x00, 0x00,
  0x4e, 0x13, 0x00, 0x00, 0x43, 0x14, 0x00, 0x00, 0x3a, 0x14, 0x00, 0x00,
  0x32, 0x14, 0x00, 0x00, 0x2d, 0x14, 0x00, 0x00, 0x28, 0x13, 0x00, 0x00,
  0x25, 0x13, 0x00, 0x00, 0x22, 0x12, 0x00, 0x00, 0x20, 0x11, 0x00, 0x00,
  0x1e, 0x11, 0x03, 0x00, 0x1c, 0x10, 0x05, 0x00, 0x1c, 0x0f, 0x08, 0x00,
  0x1b, 0x0f, 0x0c, 0x00, 0x1a, 0x0e, 0x10, 0x00, 0x19, 0x0f, 0x14, 0x00,
  0x17, 0x0f, 0x1a, 0x00, 0x16, 0x0f, 0x21, 0x00, 0x15, 0x10, 0x28, 0x00,
  0x14, 0x10, 0x30, 0x00, 0x12, 0x10, 0x39, 0x00, 0x11, 0x10, 0x44, 0x00,
  0x10, 0x10, 0x50, 0x00, 0x0e, 0x10, 0x5d, 0x00, 0x0d, 0x10, 0x6b, 0x00,
  0x0c, 0x10, 0x7c, 0x00, 0x0b, 0x10, 0x90, 0x00, 0x09, 0x10, 0xa5, 0x00,
  0x08, 0x10, 0xbc, 0x00, 0x07, 0x10, 0xdf, 0x00, 0x07, 0x10, 0xf4, 0x00,
  0x07, 0x0f, 0xff, 0x00, 0x69, 0x11, 0x00, 0x00, 0x58, 0x14, 0x00, 0x00,
  0x4b, 0x15, 0x00, 0x00, 0x40, 0x16, 0x00, 0x00, 0x37, 0x16, 0x00, 0x00,
  0x30, 0x16, 0x00, 0x00, 0x2a, 0x16, 0x00, 0x00, 0x26, 0x15, 0x00, 0x00,
  0x22, 0x15, 0x00, 0x00, 0x1f, 0x14, 0x00, 0x00, 0x1d, 0x13, 0x00, 0x00,
  0x1a, 0x13, 0x02, 0x00, 0x19, 0x12, 0x04, 0x00, 0x17, 0x12, 0x06, 0x00,
  0x16, 0x12, 0x0a, 0x00, 0x15, 0x12, 0x0e, 0x00, 0x14, 0x12, 0x12, 0x00,
  0x12, 0x12, 0x18, 0x00, 0x11, 0x13, 0x1e, 0x00, 0x11, 0x13, 0x25, 0x00,
  0x10, 0x13, 0x2e, 0x00, 0x0e, 0x13, 0x37, 0x00, 0x0d, 0x14, 0x40, 0x00,
  0x0c, 0x14, 0x4b, 0x00, 0x0b, 0x14, 0x58, 0x00, 0x09, 0x14, 0x67, 0x00,
  0x07, 0x14, 0x78, 0x00, 0x06, 0x14, 0x8d, 0x00, 0x04, 0x14, 0xa3, 0x00,
  0x03, 0x13, 0xbb, 0x00, 0x02, 0x13, 0xdd, 0x00, 0x01, 0x12, 0xf4, 0x00,
  0x02, 0x12, 0xff, 0x00, 0x65, 0x13, 0x00, 0x00, 0x55, 0x16, 0x00, 0x00,
  0x48, 0x17, 0x00, 0x00, 0x3d, 0x18, 0x00, 0x00, 0x34, 0x18, 0x00, 0x00,
  0x2d, 0x18, 0x00, 0x00, 0x28, 0x18, 0x00, 0x00, 0x23, 0x17, 0x00, 0x00,
  0x20, 0x17, 0x00, 0x00, 0x1d, 0x16, 0x00, 0x00, 0x1a, 0x15, 0x00, 0x00,
  0x18, 0x15, 0x02, 0x00, 0x16, 0x15, 0x04, 0x00, 0x14, 0x15, 0x05, 0x00,
  0x12, 0x16, 0x08, 0x00, 0x11, 0x16, 0x0d, 0x00, 0x10, 0x17, 0x10, 0x00,
  0x0e, 0x17, 0x15, 0x00, 0x0e, 0x17, 0x1b, 0x00, 0x0d, 0x17, 0x22, 0x00,
  0x0c, 0x17, 0x29, 0x00, 0x0b, 0x18, 0x32, 0x00, 0x09, 0x18, 0x3c, 0x00,
  0x07, 0x18, 0x47, 0x00, 0x05, 0x18, 0x54, 0x00, 0x04, 0x18, 0x63, 0x00,
  0x02, 0x18, 0x75, 0x00, 0x01, 0x18, 0x8b, 0x00, 0x00, 0x17, 0xa1, 0x00,
  0x00, 0x17, 0xb9, 0x00, 0x00, 0x17, 0xdd, 0x00, 0x00, 0x16, 0xf5, 0x00,
  0x00, 0x16, 0xff, 0x00, 0x61, 0x16, 0x00, 0x00, 0x52, 0x18, 0x00, 0x00,
  0x45, 0x1a, 0x00, 0x00, 0x3b, 0x1a, 0x00, 0x00, 0x32, 0x1a, 0x00, 0x00,
  0x2b, 0x1a, 0x00, 0x00, 0x25, 0x1a, 0x00, 0x00, 0x21, 0x19, 0x00, 0x00,
  0x1e, 0x18, 0x00, 0x00, 0x1b, 0x18, 0x00, 0x00, 0x18, 0x17, 0x00, 0x00,
  0x16, 0x17, 0x02, 0x00, 0x14, 0x17, 0x03, 0x00, 0x12, 0x18, 0x05, 0x00,
  0x10, 0x19, 0x07, 0x00, 0x0e, 0x1b, 0x0b, 0x00, 0x0c, 0x1b, 0x0f, 0x00,
  0x0b, 0x1b, 0x13, 0x00, 0x0a, 0x1b, 0x18, 0x00, 0x08, 0x1c, 0x1f, 0x00,
  0x07, 0x1c, 0x26, 0x00, 0x05, 0x1c, 0x2f, 0x00, 0x04, 0x1c, 0x38, 0x00,
  0x02, 0x1c, 0x44, 0x00, 0x00, 0x1d, 0x51, 0x00, 0x00, 0x1d, 0x60, 0x00,
  0x00, 0x1d, 0x72, 0x00, 0x00, 0x1c, 0x88, 0x00, 0x00, 0x1c, 0xa0, 0x00,
  0x00, 0x1b, 0xb9, 0x00, 0x00, 0x1b, 0xde, 0x00, 0x00, 0x1a, 0xf6, 0x00,
  0x00, 0x1a, 0xff, 0x00, 0x5e, 0x18, 0x00, 0x00, 0x4f, 0x1a, 0x00, 0x00,
  0x42, 0x1c, 0x00, 0x00, 0x38, 0x1c, 0x00, 0x00, 0x2f, 0x1d, 0x00, 0x00,
  0x29, 0x1c, 0x00, 0x00, 0x23, 0x1c, 0x00, 0x00, 0x1f, 0x1b, 0x00, 0x00,
  0x1c, 0x1a, 0x00, 0x00, 0x19, 0x19, 0x00, 0x00, 0x17, 0x19, 0x01, 0x00,
  0x14, 0x19, 0x02, 0x00, 0x12, 0x1a, 0x03, 0x00, 0x10, 0x1b, 0x04, 0x00,
  0x0e, 0x1d, 0x07, 0x00, 0x0c, 0x1e, 0x0b, 0x00, 0x09, 0x1f, 0x0e, 0x00,
  0x06, 0x20, 0x11, 0x00, 0x05, 0x20, 0x16, 0x00, 0x03, 0x20, 0x1c, 0x00,
  0x01, 0x21, 0x23, 0x00, 0x00, 0x21, 0x2b, 0x00, 0x00, 0x21, 0x35, 0x00,
  0x00, 0x21, 0x40, 0x00, 0x00, 0x21, 0x4e, 0x00, 0x00, 0x21, 0x5d, 0x00,
  0x00, 0x21, 0x6f, 0x00, 0x00, 0x21, 0x86, 0x00, 0x00, 0x20, 0x9e, 0x00,
  0x00, 0x20, 0xb8, 0x00, 0x00, 0x1f, 0xde, 0x00, 0x00, 0x1e, 0xf8, 0x00,
  0x00, 0x1e, 0xff, 0x00, 0x5a, 0x1b, 0x00, 0x00, 0x4b, 0x1d, 0x00, 0x00,
  0x3f, 0x1e, 0x00, 0x00, 0x35, 0x1f, 0x00, 0x00, 0x2d, 0x1f, 0x00, 0x00,
  0x27, 0x1e, 0x00, 0x00, 0x22, 0x1d, 0x00, 0x00, 0x1e, 0x1d, 0x00, 0x00,
  0x1b, 0x1c, 0x00, 0x00, 0x18, 0x1b, 0x00, 0x00, 0x15, 0x1b, 0x00, 0x00,
  0x12, 0x1c, 0x00, 0x00, 0x10, 0x1d, 0x02, 0x00, 0x0e, 0x1f, 0x04, 0x00,
  0x0c, 0x21, 0x06, 0x00, 0x09, 0x22, 0x0a, 0x00, 0x05, 0x23, 0x0d, 0x00,
  0x02, 0x24, 0x10, 0x00, 0x00, 0x25, 0x13, 0x00, 0x00, 0x25, 0x19, 0x00,
  0x00, 0x26, 0x20, 0x00, 0x00, 0x26, 0x28, 0x00, 0x00, 0x26, 0x32, 0x00,
  0x00, 0x26, 0x3d, 0x00, 0x00, 0x26, 0x4a, 0x00, 0x00, 0x26, 0x5a, 0x00,
  0x00, 0x26, 0x6c, 0x00, 0x00, 0x26, 0x83, 0x00, 0x00, 0x25, 0x9c, 0x00,
  0x00, 0x25, 0xb7, 0x00, 0x00, 0x24, 0xdf, 0x00, 0x00, 0x23, 0xf9, 0x00,
  0x00, 0x23, 0xff, 0x00, 0x55, 0x1e, 0x00, 0x00, 0x47, 0x20, 0x00, 0x00,
  0x3c, 0x21, 0x00, 0x00, 0x32, 0x21, 0x00, 0x00, 0x2b, 0x21, 0x00, 0x00,
  0x25, 0x20, 0x00, 0x00, 0x20, 0x1f, 0x00, 0x00, 0x1d, 0x1e, 0x00, 0x00,
  0x1a, 0x1d, 0x00, 0x00, 0x16, 0x1e, 0x00, 0x00, 0x13, 0x1e, 0x00, 0x00,
  0x10, 0x20, 0x00, 0x00, 0x0e, 0x21, 0x00, 0x00, 0x0c, 0x23, 0x02, 0x00,
  0x08, 0x25, 0x05, 0x00, 0x05, 0x27, 0x09, 0x00, 0x00, 0x28, 0x0b, 0x00,
  0x00, 0x2a, 0x0e, 0x00, 0x00, 0x2b, 0x11, 0x00, 0x00, 0x2c, 0x16, 0x00,
  0x00, 0x2c, 0x1d, 0x00, 0x00, 0x2c, 0x25, 0x00, 0x00, 0x2c, 0x2e, 0x00,
  0x00, 0x2c, 0x3a, 0x00, 0x00, 0x2c, 0x47, 0x00, 0x00, 0x2c, 0x56, 0x00,
  0x00, 0x2c, 0x69, 0x00, 0x00, 0x2c, 0x80, 0x00, 0x00, 0x2b, 0x9a, 0x00,
  0x00, 0x2a, 0xb5, 0x00, 0x00, 0x29, 0xdf, 0x00, 0x00, 0x29, 0xfb, 0x00,
  0x00, 0x28, 0xff, 0x00, 0x51, 0x22, 0x00, 0x00, 0x44, 0x23, 0x00, 0x00,
  0x38, 0x24, 0x00, 0x00, 0x2f, 0x24, 0x00, 0x00, 0x28, 0x23, 0x00, 0x00,
  0x23, 0x22, 0x00, 0x00, 0x1f, 0x21, 0x00, 0x00, 0x1c, 0x20, 0x00, 0x00,
  0x17, 0x20, 0x00, 0x00, 0x13, 0x21, 0x00, 0x00, 0x10, 0x23, 0x00, 0x00,
  0x0e, 0x24, 0x00, 0x00, 0x0b, 0x26, 0x00, 0x00, 0x08, 0x28, 0x00, 0x00,
  0x04, 0x2a, 0x04, 0x00, 0x00, 0x2c, 0x07, 0x00, 0x00, 0x2e, 0x09, 0x00,
  0x00, 0x30, 0x0c, 0x00, 0x00, 0x31, 0x0f, 0x00, 0x00, 0x33, 0x13, 0x00,
  0x00, 0x33, 0x19, 0x00, 0x00, 0x33, 0x21, 0x00, 0x00, 0x33, 0x2a, 0x00,
  0x00, 0x33, 0x35, 0x00, 0x00, 0x33, 0x43, 0x00, 0x00, 0x33, 0x52, 0x00,
  0x00, 0x33, 0x65, 0x00, 0x00, 0x32, 0x7b, 0x00, 0x00, 0x32, 0x97, 0x00,
  0x00, 0x31, 0xb3, 0x00, 0x00, 0x30, 0xde, 0x00, 0x00, 0x2f, 0xfb, 0x00,
  0x00, 0x2e, 0xff, 0x00, 0x4c, 0x25, 0x00, 0x00, 0x3f, 0x26, 0x00, 0x00,
  0x35, 0x27, 0x00, 0x00, 0x2d, 0x26, 0x00, 0x00, 0x27, 0x25, 0x00, 0x00,
  0x22, 0x24, 0x00, 0x00, 0x1e, 0x23, 0x00, 0x00, 0x19, 0x23, 0x00, 0x00,
  0x14, 0x24, 0x00, 0x00, 0x11, 0x26, 0x00, 0x00, 0x0e, 0x28, 0x00, 0x00,
  0x0b, 0x2a, 0x00, 0x00, 0x07, 0x2c, 0x00, 0x00, 0x03, 0x2f, 0x00, 0x00,
  0x00, 0x31, 0x02, 0x00, 0x00, 0x33, 0x04, 0x00, 0x00, 0x35, 0x07, 0x00,
  0x00, 0x37, 0x0a, 0x00, 0x00, 0x39, 0x0d, 0x00, 0x00, 0x3a, 0x10, 0x00,
  0x00, 0x3b, 0x15, 0x00, 0x00, 0x3b, 0x1d, 0x00, 0x00, 0x3b, 0x26, 0x00,
  0x00, 0x3b, 0x31, 0x00, 0x00, 0x3b, 0x3e, 0x00, 0x00, 0x3b, 0x4e, 0x00,
  0x00, 0x3b, 0x60, 0x00, 0x00, 0x3a, 0x77, 0x00, 0x00, 0x39, 0x92, 0x00,
  0x00, 0x38, 0xb0, 0x00, 0x00, 0x37, 0xdb, 0x00, 0x00, 0x36, 0xfc, 0x00,
  0x00, 0x35, 0xff, 0x00, 0x47, 0x29, 0x00, 0x00, 0x3b, 0x2a, 0x00, 0x00,
  0x32, 0x2a, 0x00, 0x00, 0x2b, 0x29, 0x00, 0x00, 0x25, 0x27, 0x00, 0x00,
  0x21, 0x26, 0x00, 0x00, 0x1b, 0x27, 0x00, 0x00, 0x15, 0x28, 0x00, 0x00,
  0x11, 0x2a, 0x00, 0x00, 0x0e, 0x2c, 0x00, 0x00, 0x0a, 0x2f, 0x00, 0x00,
  0x06, 0x31, 0x00, 0x00, 0x01, 0x34, 0x00, 0x00, 0x00, 0x36, 0x00, 0x00,
  0x00, 0x38, 0x00, 0x00, 0x00, 0x3b, 0x01, 0x00, 0x00, 0x3d, 0x04, 0x00,
  0x00, 0x3f, 0x07, 0x00, 0x00, 0x41, 0x0a, 0x00, 0x00, 0x43, 0x0e, 0x00,
  0x00, 0x45, 0x11, 0x00, 0x00, 0x45, 0x18, 0x00, 0x00, 0x45, 0x21, 0x00,
  0x00, 0x45, 0x2c, 0x00, 0x00, 0x44, 0x39, 0x00, 0x00, 0x44, 0x48, 0x00,
  0x00, 0x44, 0x5b, 0x00, 0x00, 0x43, 0x71, 0x00, 0x00, 0x42, 0x8d, 0x00,
  0x00, 0x41, 0xab, 0x00, 0x00, 0x40, 0xd2, 0x00, 0x00, 0x3f, 0xfa, 0x00,
  0x00, 0x3e, 0xff, 0x00, 0x42, 0x2d, 0x00, 0x00, 0x38, 0x2e, 0x00, 0x00,
  0x2f, 0x2d, 0x00, 0x00, 0x29, 0x2b, 0x00, 0x00, 0x24, 0x2a, 0x00, 0x00,
  0x1d, 0x2a, 0x00, 0x00, 0x17, 0x2c, 0x00, 0x00, 0x11, 0x2e, 0x00, 0x00,
  0x0d, 0x31, 0x00, 0x00, 0x09, 0x34, 0x00, 0x00, 0x04, 0x37, 0x00, 0x00,
  0x00, 0x3a, 0x00, 0x00, 0x00, 0x3c, 0x00, 0x00, 0x00, 0x3f, 0x00, 0x00,
  0x00, 0x41, 0x00, 0x00, 0x00, 0x44, 0x00, 0x00, 0x00, 0x46, 0x00, 0x00,
  0x00, 0x48, 0x03, 0x00, 0x00, 0x4a, 0x07, 0x00, 0x00, 0x4c, 0x0b, 0x00,
  0x00, 0x4e, 0x0e, 0x00, 0x00, 0x50, 0x13, 0x00, 0x00, 0x50, 0x1c, 0x00,
  0x00, 0x50, 0x27, 0x00, 0x00, 0x4f, 0x34, 0x00, 0x00, 0x4f, 0x43, 0x00,
  0x00, 0x4f, 0x55, 0x00, 0x00, 0x4e, 0x6a, 0x00, 0x00, 0x4d, 0x86, 0x00,
  0x00, 0x4c, 0xa4, 0x00, 0x00, 0x4a, 0xca, 0x00, 0x00, 0x49, 0xf8, 0x00,
  0x00, 0x48, 0xff, 0x00, 0x3e, 0x32, 0x00, 0x00, 0x35, 0x31, 0x00, 0x00,
  0x2e, 0x2f, 0x00, 0x00, 0x29, 0x2e, 0x00, 0x00, 0x20, 0x2e, 0x00, 0x00,
  0x19, 0x31, 0x00, 0x00, 0x12, 0x33, 0x00, 0x00, 0x0e, 0x37, 0x00, 0x00,
  0x09, 0x3a, 0x00, 0x00, 0x02, 0x3d, 0x00, 0x00, 0x00, 0x40, 0x00, 0x00,
  0x00, 0x44, 0x00, 0x00, 0x00, 0x47, 0x00, 0x00, 0x00, 0x49, 0x00, 0x00,
  0x00, 0x4c, 0x00, 0x00, 0x00, 0x4f, 0x00, 0x00, 0x00, 0x51, 0x00, 0x00,
  0x00, 0x53, 0x00, 0x00, 0x00, 0x55, 0x01, 0x00, 0x00, 0x58, 0x06, 0x00,
  0x00, 0x5a, 0x0b, 0x00, 0x00, 0x5d, 0x0e, 0x00, 0x00, 0x5f, 0x15, 0x00,
  0x00, 0x5e, 0x20, 0x00, 0x00, 0x5e, 0x2c, 0x00, 0x00, 0x5d, 0x3c, 0x00,
  0x00, 0x5c, 0x4e, 0x00, 0x00, 0x5b, 0x63, 0x00, 0x00, 0x5a, 0x7e, 0x00,
  0x00, 0x58, 0x9d, 0x00, 0x00, 0x57, 0xc0, 0x00, 0x00, 0x55, 0xf2, 0x00,
  0x00, 0x54, 0xff, 0x00, 0x3a, 0x36, 0x00, 0x00, 0x33, 0x34, 0x00, 0x00,
  0x2d, 0x32, 0x00, 0x00, 0x24, 0x33, 0x00, 0x00, 0x1b, 0x36, 0x00, 0x00,
  0x13, 0x39, 0x00, 0x00, 0x0e, 0x3d, 0x00, 0x00, 0x08, 0x41, 0x00, 0x00,
  0x00, 0x45, 0x00, 0x00, 0x00, 0x49, 0x00, 0x00, 0x00, 0x4c, 0x00, 0x00,
  0x00, 0x50, 0x00, 0x00, 0x00, 0x53, 0x00, 0x00, 0x00, 0x56, 0x00, 0x00,
  0x00, 0x59, 0x00, 0x00, 0x00, 0x5b, 0x00, 0x00, 0x00, 0x5d, 0x00, 0x00,
  0x00, 0x60, 0x00, 0x00, 0x00, 0x62, 0x00, 0x00, 0x00, 0x65, 0x00, 0x00,
  0x00, 0x68, 0x05, 0x00, 0x00, 0x6b, 0x0b, 0x00, 0x00, 0x6f, 0x10, 0x00,
  0x00, 0x6f, 0x18, 0x00, 0x00, 0x6e, 0x25, 0x00, 0x00, 0x6d, 0x34, 0x00,
  0x00, 0x6d, 0x46, 0x00, 0x00, 0x6b, 0x5b, 0x00, 0x00, 0x6a, 0x75, 0x00,
  0x00, 0x68, 0x94, 0x00, 0x00, 0x66, 0xb6, 0x00, 0x00, 0x64, 0xe9, 0x00,
  0x00, 0x62, 0xff, 0x00, 0x38, 0x39, 0x00, 0x00, 0x32, 0x37, 0x00, 0x00,
  0x28, 0x39, 0x00, 0x00, 0x1e, 0x3b, 0x00, 0x00, 0x15, 0x3f, 0x00, 0x00,
  0x0e, 0x44, 0x00, 0x00, 0x07, 0x49, 0x00, 0x00, 0x00, 0x4d, 0x00, 0x00,
  0x00, 0x52, 0x00, 0x00, 0x00, 0x56, 0x00, 0x00, 0x00, 0x5a, 0x00, 0x00,
  0x00, 0x5e, 0x00, 0x00, 0x00, 0x62, 0x00, 0x00, 0x00, 0x65, 0x00, 0x00,
  0x00, 0x68, 0x00, 0x00, 0x00, 0x6b, 0x00, 0x00, 0x00, 0x6d, 0x00, 0x00,
  0x00, 0x70, 0x00, 0x00, 0x00, 0x73, 0x00, 0x00, 0x00, 0x76, 0x00, 0x00,
  0x00, 0x79, 0x00, 0x00, 0x00, 0x7d, 0x04, 0x00, 0x00, 0x81, 0x0b, 0x00,
  0x00, 0x85, 0x11, 0x00, 0x00, 0x84, 0x1d, 0x00, 0x00, 0x82, 0x2c, 0x00,
  0x00, 0x80, 0x3e, 0x00, 0x00, 0x7e, 0x54, 0x00, 0x00, 0x7e, 0x6b, 0x00,
  0x00, 0x7b, 0x8a, 0x00, 0x00, 0x7a, 0xaa, 0x00, 0x00, 0x77, 0xd6, 0x00,
  0x00, 0x75, 0xfd, 0x00, 0x38, 0x3d, 0x00, 0x00, 0x2c, 0x3e, 0x00, 0x00,
  0x22, 0x41, 0x00, 0x00, 0x17, 0x46, 0x00, 0x00, 0x0f, 0x4b, 0x00, 0x00,
  0x07, 0x51, 0x00, 0x00, 0x00, 0x57, 0x00, 0x00, 0x00, 0x5c, 0x00, 0x00,
  0x00, 0x62, 0x00, 0x00, 0x00, 0x66, 0x00, 0x00, 0x00, 0x6b, 0x00, 0x00,
  0x00, 0x6f, 0x00, 0x00, 0x00, 0x74, 0x00, 0x00, 0x00, 0x78, 0x00, 0x00,
  0x00, 0x7b, 0x00, 0x00, 0x00, 0x7e, 0x00, 0x00, 0x00, 0x80, 0x00, 0x00,
  0x00, 0x83, 0x00, 0x00, 0x00, 0x86, 0x00, 0x00, 0x00, 0x8a, 0x00, 0x00,
  0x00, 0x8d, 0x00, 0x00, 0x00, 0x91, 0x00, 0x00, 0x00, 0x96, 0x03, 0x00,
  0x00, 0x9b, 0x0c, 0x00, 0x00, 0x9d, 0x13, 0x00, 0x00, 0x9b, 0x21, 0x00,
  0x00, 0x9a, 0x33, 0x00, 0x00, 0x97, 0x49, 0x00, 0x00, 0x94, 0x62, 0x00,
  0x00, 0x93, 0x7f, 0x00, 0x00, 0x90, 0xa0, 0x00, 0x00, 0x8e, 0xc5, 0x00,
  0x00, 0x8c, 0xf3, 0x00, 0x31, 0x44, 0x00, 0x00, 0x25, 0x48, 0x00, 0x00,
  0x1a, 0x4d, 0x00, 0x00, 0x10, 0x53, 0x00, 0x00, 0x08, 0x5a, 0x00, 0x00,
  0x00, 0x61, 0x00, 0x00, 0x00, 0x68, 0x00, 0x00, 0x00, 0x6e, 0x00, 0x00,
  0x00, 0x74, 0x00, 0x00, 0x00, 0x79, 0x00, 0x00, 0x00, 0x7f, 0x00, 0x00,
  0x00, 0x84, 0x00, 0x00, 0x00, 0x89, 0x00, 0x00, 0x00, 0x8d, 0x00, 0x00,
  0x00, 0x91, 0x00, 0x00, 0x00, 0x93, 0x00, 0x00, 0x00, 0x96, 0x00, 0x00,
  0x00, 0x99, 0x00, 0x00, 0x00, 0x9d, 0x00, 0x00, 0x00, 0xa0, 0x00, 0x00,
  0x00, 0xa4, 0x00, 0x00, 0x00, 0xa8, 0x00, 0x00, 0x00, 0xac, 0x00, 0x00,
  0x00, 0xb2, 0x03, 0x00, 0x00, 0xb7, 0x0d, 0x00, 0x00, 0xb7, 0x17, 0x00,
  0x00, 0xb5, 0x28, 0x00, 0x00, 0xb2, 0x3e, 0x00, 0x00, 0xb0, 0x56, 0x00,
  0x00, 0xac, 0x73, 0x00, 0x00, 0xaa, 0x94, 0x00, 0x00, 0xa9, 0xb4, 0x00,
  0x00, 0xa5, 0xe5, 0x00, 0x2a, 0x4f, 0x00, 0x00, 0x1e, 0x54, 0x00, 0x00,
  0x12, 0x5b, 0x00, 0x00, 0x0a, 0x62, 0x00, 0x00, 0x00, 0x6a, 0x00, 0x00,
  0x00, 0x73, 0x00, 0x00, 0x00, 0x7b, 0x00, 0x00, 0x00, 0x82, 0x00, 0x00,
  0x00, 0x89, 0x00, 0x00, 0x00, 0x8e, 0x00, 0x00, 0x00, 0x94, 0x00, 0x00,
  0x00, 0x9a, 0x00, 0x00, 0x00, 0x9f, 0x00, 0x00, 0x00, 0xa4, 0x00, 0x00,
  0x00, 0xa6, 0x00, 0x00, 0x00, 0xa9, 0x00, 0x00, 0x00, 0xad, 0x00, 0x00,
  0x00, 0xb0, 0x00, 0x00, 0x00, 0xb3, 0x00, 0x00, 0x00, 0xb7, 0x00, 0x00,
  0x00, 0xbb, 0x00, 0x00, 0x00, 0xc0, 0x00, 0x00, 0x00, 0xc5, 0x00, 0x00,
  0x00, 0xcb, 0x00, 0x00, 0x00, 0xd1, 0x04, 0x00, 0x00, 0xd5, 0x0e, 0x00,
  0x00, 0xd3, 0x1d, 0x00, 0x00, 0xd0, 0x32, 0x00, 0x00, 0xcd, 0x4b, 0x00,
  0x00, 0xca, 0x66, 0x00, 0x00, 0xc6, 0x87, 0x00, 0x00, 0xc2, 0xa9, 0x00,
  0x00, 0xc1, 0xcb, 0x00, 0x22, 0x5b, 0x00, 0x00, 0x16, 0x62, 0x00, 0x00,
  0x0c, 0x6b, 0x00, 0x00, 0x01, 0x74, 0x00, 0x00, 0x00, 0x7d, 0x00, 0x00,
  0x00, 0x87, 0x00, 0x00, 0x00, 0x90, 0x00, 0x00, 0x00, 0x97, 0x00, 0x00,
  0x00, 0x9e, 0x00, 0x00, 0x00, 0xa4, 0x00, 0x00, 0x00, 0xab, 0x00, 0x00,
  0x00, 0xb1, 0x00, 0x00, 0x00, 0xb6, 0x00, 0x00, 0x00, 0xba, 0x00, 0x00,
  0x00, 0xbc, 0x00, 0x00, 0x00, 0xc0, 0x00, 0x00, 0x00, 0xc4, 0x00, 0x00,
  0x00, 0xc8, 0x00, 0x00, 0x00, 0xcb, 0x00, 0x00, 0x00, 0xcf, 0x00, 0x00,
  0x00, 0xd4, 0x00, 0x00, 0x00, 0xda, 0x00, 0x00, 0x00, 0xe0, 0x00, 0x00,
  0x00, 0xe6, 0x00, 0x00, 0x00, 0xeb, 0x00, 0x00, 0x00, 0xf1, 0x06, 0x00,
  0x00, 0xf0, 0x13, 0x00, 0x00, 0xee, 0x27, 0x00, 0x00, 0xec, 0x3f, 0x00,
  0x00, 0xea, 0x5b, 0x00, 0x00, 0xe7, 0x7a, 0x00, 0x00, 0xe4, 0x9b, 0x00,
  0x00, 0xe0, 0xbb, 0x00, 0xff, 0x00, 0x00, 0x00, 0xfb, 0x00, 0x00, 0x00,
  0xf6, 0x00, 0x00, 0x00, 0xf3, 0x00, 0x00, 0x00, 0xf4, 0x00, 0x05, 0x00,
  0xf6, 0x00, 0x0c, 0x00, 0xfa, 0x00, 0x11, 0x00, 0xff, 0x00, 0x19, 0x00,
  0xff, 0x00, 0x22, 0x00, 0xff, 0x00, 0x2c, 0x00, 0xff, 0x00, 0x35, 0x00,
  0xff, 0x00, 0x3d, 0x00, 0xff, 0x00, 0x45, 0x00, 0xfc, 0x00, 0x4c, 0x00,
  0xfa, 0x00, 0x52, 0x00, 0xf7, 0x00, 0x58, 0x00, 0xf5, 0x00, 0x5e, 0x00,
  0xf3, 0x00, 0x64, 0x00, 0xf1, 0x00, 0x6a, 0x00, 0xee, 0x00, 0x72, 0x00,
  0xec, 0x00, 0x7a, 0x00, 0xe9, 0x00, 0x85, 0x00, 0xe5, 0x00, 0x91, 0x00,
  0xe1, 0x00, 0xa0, 0x00, 0xdd, 0x00, 0xb2, 0x00, 0xd8, 0x00, 0xce, 0x00,
  0xd2, 0x00, 0xf6, 0x00, 0xc1, 0x00, 0xff, 0x00, 0xad, 0x00, 0xff, 0x00,
  0x9e, 0x00, 0xff, 0x00, 0x96, 0x00, 0xff, 0x00, 0x90, 0x00, 0xff, 0x00,
  0x8c, 0x00, 0xff, 0x00, 0xfa, 0x00, 0x00, 0x00, 0xf2, 0x00, 0x00, 0x00,
  0xec, 0x00, 0x00, 0x00, 0xe9, 0x00, 0x00, 0x00, 0xe9, 0x00, 0x00, 0x00,
  0xec, 0x00, 0x05, 0x00, 0xf2, 0x00, 0x0c, 0x00, 0xf8, 0x00, 0x12, 0x00,
  0xf7, 0x00, 0x1b, 0x00, 0xf5, 0x00, 0x25, 0x00, 0xf0, 0x00, 0x2e, 0x00,
  0xeb, 0x00, 0x37, 0x00, 0xe6, 0x00, 0x3e, 0x00, 0xe2, 0x00, 0x45, 0x00,
  0xdd, 0x00, 0x4b, 0x00, 0xd8, 0x00, 0x50, 0x00, 0xd3, 0x00, 0x56, 0x00,
  0xd0, 0x00, 0x5c, 0x00, 0xcd, 0x00, 0x62, 0x00, 0xca, 0x00, 0x6a, 0x00,
  0xc8, 0x00, 0x72, 0x00, 0xc5, 0x00, 0x7c, 0x00, 0xc2, 0x00, 0x88, 0x00,
  0xbe, 0x00, 0x96, 0x00, 0xba, 0x00, 0xa8, 0x00, 0xb7, 0x00, 0xbf, 0x00,
  0xb4, 0x00, 0xe8, 0x00, 0xae, 0x00, 0xff, 0x00, 0x9d, 0x00, 0xff, 0x00,
  0x90, 0x00, 0xff, 0x00, 0x88, 0x00, 0xff, 0x00, 0x83, 0x00, 0xff, 0x00,
  0x80, 0x00, 0xff, 0x00, 0xf0, 0x00, 0x00, 0x00, 0xe5, 0x00, 0x00, 0x00,
  0xde, 0x00, 0x00, 0x00, 0xda, 0x00, 0x00, 0x00, 0xdb, 0x00, 0x00, 0x00,
  0xdc, 0x00, 0x00, 0x00, 0xd8, 0x00, 0x07, 0x00, 0xd1, 0x00, 0x0e, 0x00,
  0xd1, 0x00, 0x15, 0x00, 0xd2, 0x00, 0x1e, 0x00, 0xcb, 0x00, 0x27, 0x00,
  0xc5, 0x00, 0x2f, 0x00, 0xc0, 0x00, 0x37, 0x00, 0xbd, 0x00, 0x3d, 0x00,
  0xba, 0x00, 0x44, 0x00, 0xb7, 0x00, 0x49, 0x00, 0xb5, 0x00, 0x4f, 0x00,
  0xb2, 0x00, 0x55, 0x00, 0xb0, 0x00, 0x5b, 0x00, 0xae, 0x00, 0x61, 0x00,
  0xac, 0x00, 0x69, 0x00, 0xa9, 0x00, 0x73, 0x00, 0xa7, 0x00, 0x7f, 0x00,
  0xa4, 0x00, 0x8d, 0x00, 0xa1, 0x00, 0x9e, 0x00, 0x9e, 0x00, 0xb2, 0x00,
  0x9b, 0x00, 0xd5, 0x00, 0x99, 0x00, 0xfc, 0x00, 0x8c, 0x00, 0xff, 0x00,
  0x82, 0x00, 0xff, 0x00, 0x7b, 0x00, 0xff, 0x00, 0x76, 0x00, 0xff, 0x00,
  0x74, 0x00, 0xff, 0x00, 0xe2, 0x00, 0x00, 0x00, 0xd3, 0x00, 0x00, 0x00,
  0xca, 0x00, 0x00, 0x00, 0xc7, 0x00, 0x00, 0x00, 0xbc, 0x00, 0x00, 0x00,
  0xb6, 0x00, 0x00, 0x00, 0xb0, 0x00, 0x01, 0x00, 0xaf, 0x00, 0x0b, 0x00,
  0xac, 0x00, 0x11, 0x00, 0xad, 0x00, 0x18, 0x00, 0xad, 0x00, 0x20, 0x00,
  0xa8, 0x00, 0x28, 0x00, 0xa4, 0x00, 0x2f, 0x00, 0xa0, 0x00, 0x36, 0x00,
  0x9d, 0x00, 0x3c, 0x00, 0x9b, 0x00, 0x42, 0x00, 0x99, 0x00, 0x47, 0x00,
  0x97, 0x00, 0x4d, 0x00, 0x95, 0x00, 0x53, 0x00, 0x93, 0x00, 0x59, 0x00,
  0x91, 0x00, 0x61, 0x00, 0x8f, 0x00, 0x6a, 0x00, 0x8c, 0x00, 0x75, 0x00,
  0x8a, 0x00, 0x83, 0x00, 0x88, 0x00, 0x94, 0x00, 0x86, 0x00, 0xa7, 0x00,
  0x83, 0x00, 0xc2, 0x00, 0x82, 0x00, 0xf0, 0x00, 0x7c, 0x00, 0xff, 0x00,
  0x73, 0x00, 0xff, 0x00, 0x6d, 0x00, 0xff, 0x00, 0x6a, 0x00, 0xff, 0x00,
  0x68, 0x00, 0xff, 0x00, 0xcf, 0x00, 0x00, 0x00, 0xc1, 0x00, 0x00, 0x00,
  0xb9, 0x00, 0x00, 0x00, 0xad, 0x00, 0x00, 0x00, 0xa0, 0x00, 0x00, 0x00,
  0x98, 0x00, 0x00, 0x00, 0x94, 0x00, 0x00, 0x00, 0x91, 0x00, 0x06, 0x00,
  0x90, 0x00, 0x0d, 0x00, 0x90, 0x00, 0x12, 0x00, 0x8f, 0x00, 0x19, 0x00,
  0x8e, 0x00, 0x21, 0x00, 0x8b, 0x00, 0x28, 0x00, 0x88, 0x00, 0x2f, 0x00,
  0x86, 0x00, 0x35, 0x00, 0x84, 0x00, 0x3a, 0x00, 0x82, 0x00, 0x40, 0x00,
  0x80, 0x00, 0x45, 0x00, 0x7e, 0x00, 0x4b, 0x00, 0x7c, 0x00, 0x52, 0x00,
  0x7a, 0x00, 0x59, 0x00, 0x78, 0x00, 0x62, 0x00, 0x76, 0x00, 0x6c, 0x00,
  0x74, 0x00, 0x79, 0x00, 0x72, 0x00, 0x89, 0x00, 0x71, 0x00, 0x9d, 0x00,
  0x6f, 0x00, 0xb4, 0x00, 0x6d, 0x00, 0xdf, 0x00, 0x6c, 0x00, 0xff, 0x00,
  0x65, 0x00, 0xff, 0x00, 0x60, 0x00, 0xff, 0x00, 0x5e, 0x00, 0xff, 0x00,
  0x5c, 0x00, 0xff, 0x00, 0xbe, 0x00, 0x00, 0x00, 0xb1, 0x00, 0x00, 0x00,
  0xa0, 0x00, 0x00, 0x00, 0x92, 0x00, 0x00, 0x00, 0x89, 0x00, 0x00, 0x00,
  0x82, 0x00, 0x00, 0x00, 0x7c, 0x00, 0x00, 0x00, 0x7a, 0x00, 0x01, 0x00,
  0x78, 0x00, 0x09, 0x00, 0x77, 0x00, 0x0e, 0x00, 0x78, 0x00, 0x14, 0x00,
  0x77, 0x00, 0x1a, 0x00, 0x74, 0x00, 0x21, 0x00, 0x72, 0x00, 0x27, 0x00,
  0x70, 0x00, 0x2d, 0x00, 0x6e, 0x00, 0x33, 0x00, 0x6c, 0x00, 0x38, 0x00,
  0x6b, 0x00, 0x3e, 0x00, 0x69, 0x00, 0x44, 0x00, 0x68, 0x00, 0x4a, 0x00,
  0x66, 0x00, 0x51, 0x00, 0x64, 0x00, 0x5a, 0x00, 0x63, 0x00, 0x64, 0x00,
  0x61, 0x00, 0x70, 0x00, 0x5f, 0x00, 0x7f, 0x00, 0x5e, 0x00, 0x93, 0x00,
  0x5d, 0x00, 0xa9, 0x00, 0x5c, 0x00, 0xc8, 0x00, 0x5b, 0x00, 0xf7, 0x00,
  0x57, 0x00, 0xff, 0x00, 0x54, 0x00, 0xff, 0x00, 0x52, 0x00, 0xff, 0x00,
  0x51, 0x00, 0xff, 0x00, 0xb0, 0x00, 0x00, 0x00, 0x9f, 0x00, 0x00, 0x00,
  0x8d, 0x00, 0x00, 0x00, 0x7f, 0x00, 0x00, 0x00, 0x74, 0x00, 0x00, 0x00,
  0x6e, 0x00, 0x00, 0x00, 0x6a, 0x00, 0x00, 0x00, 0x66, 0x00, 0x00, 0x00,
  0x65, 0x00, 0x04, 0x00, 0x63, 0x00, 0x0b, 0x00, 0x63, 0x00, 0x10, 0x00,
  0x63, 0x00, 0x15, 0x00, 0x63, 0x00, 0x1b, 0x00, 0x61, 0x00, 0x21, 0x00,
  0x5f, 0x00, 0x27, 0x00, 0x5d, 0x00, 0x2c, 0x00, 0x5c, 0x00, 0x32, 0x00,
  0x5a, 0x00, 0x37, 0x00, 0x59, 0x00, 0x3d, 0x00, 0x57, 0x00, 0x43, 0x00,
  0x56, 0x00, 0x4b, 0x00, 0x55, 0x00, 0x53, 0x00, 0x53, 0x00, 0x5c, 0x00,
  0x52, 0x00, 0x68, 0x00, 0x50, 0x00, 0x77, 0x00, 0x4f, 0x00, 0x89, 0x00,
  0x4e, 0x00, 0x9f, 0x00, 0x4d, 0x00, 0xba, 0x00, 0x4c, 0x00, 0xe9, 0x00,
  0x4b, 0x00, 0xff, 0x00, 0x49, 0x00, 0xff, 0x00, 0x47, 0x00, 0xff, 0x00,
  0x47, 0x00, 0xff, 0x00, 0xa2, 0x00, 0x00, 0x00, 0x8d, 0x00, 0x00, 0x00,
  0x7c, 0x00, 0x00, 0x00, 0x6e, 0x00, 0x00, 0x00, 0x65, 0x00, 0x00, 0x00,
  0x5e, 0x00, 0x00, 0x00, 0x59, 0x00, 0x00, 0x00, 0x57, 0x00, 0x00, 0x00,
  0x55, 0x00, 0x01, 0x00, 0x54, 0x00, 0x07, 0x00, 0x53, 0x00, 0x0d, 0x00,
  0x53, 0x00, 0x11, 0x00, 0x54, 0x00, 0x16, 0x00, 0x52, 0x00, 0x1b, 0x00,
  0x51, 0x00, 0x21, 0x00, 0x4f, 0x00, 0x26, 0x00, 0x4e, 0x00, 0x2b, 0x00,
  0x4c, 0x00, 0x31, 0x00, 0x4b, 0x00, 0x37, 0x00, 0x4a, 0x00, 0x3d, 0x00,
  0x49, 0x00, 0x44, 0x00, 0x47, 0x00, 0x4c, 0x00, 0x46, 0x00, 0x56, 0x00,
  0x44, 0x00, 0x61, 0x00, 0x43, 0x00, 0x70, 0x00, 0x42, 0x00, 0x81, 0x00,
  0x41, 0x00, 0x97, 0x00, 0x40, 0x00, 0xaf, 0x00, 0x3f, 0x00, 0xd7, 0x00,
  0x3f, 0x00, 0xff, 0x00, 0x3e, 0x00, 0xff, 0x00, 0x3d, 0x00, 0xff, 0x00,
  0x3e, 0x00, 0xff, 0x00, 0x94, 0x00, 0x00, 0x00, 0x7f, 0x00, 0x00, 0x00,
  0x6f, 0x00, 0x00, 0x00, 0x63, 0x00, 0x00, 0x00, 0x59, 0x00, 0x00, 0x00,
  0x51, 0x00, 0x00, 0x00, 0x4d, 0x00, 0x00, 0x00, 0x4a, 0x00, 0x00, 0x00,
  0x48, 0x00, 0x00, 0x00, 0x47, 0x00, 0x04, 0x00, 0x47, 0x00, 0x0a, 0x00,
  0x46, 0x00, 0x0e, 0x00, 0x46, 0x00, 0x11, 0x00, 0x47, 0x00, 0x16, 0x00,
  0x45, 0x00, 0x1c, 0x00, 0x44, 0x00, 0x21, 0x00, 0x42, 0x00, 0x26, 0x00,
  0x41, 0x00, 0x2b, 0x00, 0x40, 0x00, 0x31, 0x00, 0x3e, 0x00, 0x37, 0x00,
  0x3d, 0x00, 0x3e, 0x00, 0x3c, 0x00, 0x47, 0x00, 0x3a, 0x00, 0x50, 0x00,
  0x39, 0x00, 0x5b, 0x00, 0x38, 0x00, 0x69, 0x00, 0x37, 0x00, 0x7a, 0x00,
  0x36, 0x00, 0x8f, 0x00, 0x35, 0x00, 0xa7, 0x00, 0x35, 0x00, 0xc6, 0x00,
  0x34, 0x00, 0xf5, 0x00, 0x34, 0x00, 0xff, 0x00, 0x34, 0x00, 0xff, 0x00,
  0x35, 0x00, 0xff, 0x00, 0x88, 0x00, 0x00, 0x00, 0x74, 0x00, 0x00, 0x00,
  0x65, 0x00, 0x00, 0x00, 0x58, 0x00, 0x00, 0x00, 0x4f, 0x00, 0x00, 0x00,
  0x48, 0x00, 0x00, 0x00, 0x43, 0x00, 0x00, 0x00, 0x3f, 0x00, 0x00, 0x00,
  0x3d, 0x00, 0x00, 0x00, 0x3c, 0x00, 0x02, 0x00, 0x3c, 0x00, 0x07, 0x00,
  0x3b, 0x00, 0x0c, 0x00, 0x3b, 0x00, 0x0f, 0x00, 0x3b, 0x00, 0x12, 0x00,
  0x3a, 0x00, 0x17, 0x00, 0x39, 0x00, 0x1c, 0x00, 0x37, 0x00, 0x21, 0x00,
  0x36, 0x00, 0x26, 0x00, 0x35, 0x00, 0x2c, 0x00, 0x34, 0x00, 0x32, 0x00,
  0x33, 0x00, 0x39, 0x00, 0x31, 0x00, 0x41, 0x00, 0x30, 0x00, 0x4b, 0x00,
  0x2f, 0x00, 0x56, 0x00, 0x2e, 0x00, 0x63, 0x00, 0x2d, 0x00, 0x73, 0x00,
  0x2c, 0x00, 0x88, 0x00, 0x2c, 0x00, 0xa0, 0x00, 0x2b, 0x00, 0xbb, 0x00,
  0x2b, 0x00, 0xea, 0x00, 0x2b, 0x00, 0xff, 0x00, 0x2b, 0x00, 0xff, 0x00,
  0x2c, 0x00, 0xff, 0x00, 0x7f, 0x00, 0x00, 0x00, 0x6c, 0x00, 0x00, 0x00,
  0x5d, 0x01, 0x00, 0x00, 0x51, 0x02, 0x00, 0x00, 0x48, 0x03, 0x00, 0x00,
  0x40, 0x03, 0x00, 0x00, 0x3b, 0x02, 0x00, 0x00, 0x37, 0x00, 0x00, 0x00,
  0x34, 0x00, 0x00, 0x00, 0x33, 0x00, 0x00, 0x00, 0x32, 0x00, 0x05, 0x00,
  0x32, 0x00, 0x09, 0x00, 0x32, 0x00, 0x0d, 0x00, 0x31, 0x00, 0x10, 0x00,
  0x31, 0x00, 0x13, 0x00, 0x30, 0x00, 0x18, 0x00, 0x2f, 0x00, 0x1d, 0x00,
  0x2d, 0x00, 0x22, 0x00, 0x2c, 0x00, 0x28, 0x00, 0x2b, 0x00, 0x2e, 0x00,
  0x2a, 0x00, 0x35, 0x00, 0x29, 0x00, 0x3d, 0x00, 0x28, 0x00, 0x46, 0x00,
  0x27, 0x00, 0x51, 0x00, 0x26, 0x00, 0x5e, 0x00, 0x25, 0x00, 0x6e, 0x00,
  0x24, 0x00, 0x82, 0x00, 0x23, 0x00, 0x99, 0x00, 0x23, 0x00, 0xb3, 0x00,
  0x22, 0x00, 0xde, 0x00, 0x22, 0x00, 0xff, 0x00, 0x23, 0x00, 0xff, 0x00,
  0x24, 0x00, 0xff, 0x00, 0x77, 0x00, 0x00, 0x00, 0x65, 0x04, 0x00, 0x00,
  0x56, 0x06, 0x00, 0x00, 0x4b, 0x07, 0x00, 0x00, 0x42, 0x08, 0x00, 0x00,
  0x3a, 0x08, 0x00, 0x00, 0x35, 0x07, 0x00, 0x00, 0x30, 0x06, 0x00, 0x00,
  0x2d, 0x05, 0x00, 0x00, 0x2c, 0x03, 0x00, 0x00, 0x2b, 0x00, 0x03, 0x00,
  0x2a, 0x00, 0x07, 0x00, 0x29, 0x00, 0x0b, 0x00, 0x29, 0x00, 0x0e, 0x00,
  0x29, 0x00, 0x11, 0x00, 0x28, 0x00, 0x15, 0x00, 0x27, 0x00, 0x19, 0x00,
  0x26, 0x00, 0x1e, 0x00, 0x25, 0x00, 0x24, 0x00, 0x24, 0x00, 0x2a, 0x00,
  0x23, 0x00, 0x31, 0x00, 0x22, 0x00, 0x39, 0x00, 0x21, 0x00, 0x43, 0x00,
  0x20, 0x00, 0x4e, 0x00, 0x1f, 0x00, 0x5a, 0x00, 0x1e, 0x00, 0x69, 0x00,
  0x1d, 0x00, 0x7c, 0x00, 0x1c, 0x00, 0x93, 0x00, 0x1b, 0x00, 0xac, 0x00,
  0x1b, 0x00, 0xcd, 0x00, 0x1b, 0x00, 0xf6, 0x00, 0x1b, 0x00, 0xff, 0x00,
  0x1c, 0x00, 0xff, 0x00, 0x70, 0x05, 0x00, 0x00, 0x5f, 0x08, 0x00, 0x00,
  0x51, 0x0a, 0x00, 0x00, 0x46, 0x0b, 0x00, 0x00, 0x3d, 0x0b, 0x00, 0x00,
  0x35, 0x0b, 0x00, 0x00, 0x30, 0x0b, 0x00, 0x00, 0x2b, 0x0a, 0x00, 0x00,
  0x28, 0x09, 0x00, 0x00, 0x25, 0x08, 0x00, 0x00, 0x24, 0x07, 0x02, 0x00,
  0x23, 0x04, 0x06, 0x00, 0x23, 0x02, 0x09, 0x00, 0x22, 0x01, 0x0c, 0x00,
  0x22, 0x00, 0x0f, 0x00, 0x21, 0x00, 0x12, 0x00, 0x20, 0x00, 0x16, 0x00,
  0x1f, 0x00, 0x1b, 0x00, 0x1e, 0x00, 0x20, 0x00, 0x1d, 0x00, 0x26, 0x00,
  0x1c, 0x00, 0x2e, 0x00, 0x1b, 0x00, 0x36, 0x00, 0x1a, 0x00, 0x3f, 0x00,
  0x19, 0x00, 0x4a, 0x00, 0x18, 0x00, 0x57, 0x00, 0x17, 0x00, 0x66, 0x00,
  0x16, 0x00, 0x78, 0x00, 0x15, 0x00, 0x8f, 0x00, 0x15, 0x00, 0xa6, 0x00,
  0x14, 0x00, 0xc3, 0x00, 0x14, 0x00, 0xee, 0x00, 0x14, 0x00, 0xff, 0x00,
  0x15, 0x00, 0xff, 0x00, 0x6b, 0x08, 0x00, 0x00, 0x5b, 0x0b, 0x00, 0x00,
  0x4d, 0x0c, 0x00, 0x00, 0x42, 0x0d, 0x00, 0x00, 0x39, 0x0d, 0x00, 0x00,
  0x31, 0x0d, 0x00, 0x00, 0x2c, 0x0d, 0x00, 0x00, 0x27, 0x0d, 0x00, 0x00,
  0x23, 0x0c, 0x00, 0x00, 0x21, 0x0c, 0x00, 0x00, 0x1f, 0x0b, 0x01, 0x00,
  0x1e, 0x0a, 0x05, 0x00, 0x1d, 0x08, 0x08, 0x00, 0x1d, 0x06, 0x0b, 0x00,
  0x1c, 0x05, 0x0d, 0x00, 0x1c, 0x04, 0x10, 0x00, 0x1b, 0x04, 0x14, 0x00,
  0x19, 0x04, 0x18, 0x00, 0x19, 0x04, 0x1e, 0x00, 0x18, 0x04, 0x23, 0x00,
  0x17, 0x04, 0x2b, 0x00, 0x16, 0x04, 0x33, 0x00, 0x15, 0x04, 0x3c, 0x00,
  0x14, 0x04, 0x47, 0x00, 0x13, 0x03, 0x54, 0x00, 0x12, 0x03, 0x63, 0x00,
  0x11, 0x03, 0x75, 0x00, 0x10, 0x02, 0x8a, 0x00, 0x10, 0x01, 0xa2, 0x00,
  0x0f, 0x00, 0xbc, 0x00, 0x0f, 0x00, 0xe5, 0x00, 0x0f, 0x00, 0xfe, 0x00,
  0x10, 0x00, 0xff, 0x00, 0x67, 0x0b, 0x00, 0x00, 0x57, 0x0d, 0x00, 0x00,
  0x49, 0x0e, 0x00, 0x00, 0x3e, 0x0f, 0x00, 0x00, 0x35, 0x0f, 0x00, 0x00,
  0x2e, 0x0f, 0x00, 0x00, 0x28, 0x0f, 0x00, 0x00, 0x24, 0x0e, 0x00, 0x00,
  0x20, 0x0e, 0x00, 0x00, 0x1d, 0x0e, 0x00, 0x00, 0x1b, 0x0d, 0x01, 0x00,
  0x19, 0x0d, 0x04, 0x00, 0x18, 0x0c, 0x07, 0x00, 0x18, 0x0b, 0x09, 0x00,
  0x17, 0x09, 0x0c, 0x00, 0x17, 0x09, 0x0e, 0x00, 0x16, 0x09, 0x12, 0x00,
  0x15, 0x09, 0x16, 0x00, 0x14, 0x09, 0x1b, 0x00, 0x13, 0x09, 0x21, 0x00,
  0x12, 0x09, 0x28, 0x00, 0x12, 0x09, 0x30, 0x00, 0x11, 0x09, 0x3a, 0x00,
  0x10, 0x09, 0x45, 0x00, 0x0f, 0x09, 0x52, 0x00, 0x0e, 0x09, 0x61, 0x00,
  0x0d, 0x09, 0x73, 0x00, 0x0c, 0x08, 0x88, 0x00, 0x0b, 0x08, 0x9f, 0x00,
  0x0a, 0x07, 0xb7, 0x00, 0x0a, 0x06, 0xdb, 0x00, 0x0a, 0x05, 0xf6, 0x00,
  0x0a, 0x04, 0xff, 0x00, 0x63, 0x0d, 0x00, 0x00, 0x53, 0x0e, 0x00, 0x00,
  0x46, 0x10, 0x00, 0x00, 0x3b, 0x11, 0x00, 0x00, 0x32, 0x11, 0x00, 0x00,
  0x2b, 0x11, 0x00, 0x00, 0x25, 0x10, 0x00, 0x00, 0x21, 0x10, 0x00, 0x00,
  0x1d, 0x10, 0x00, 0x00, 0x1a, 0x0f, 0x00, 0x00, 0x18, 0x0f, 0x01, 0x00,
  0x16, 0x0e, 0x04, 0x00, 0x15, 0x0e, 0x07, 0x00, 0x14, 0x0d, 0x09, 0x00,
  0x13, 0x0d, 0x0b, 0x00, 0x13, 0x0c, 0x0d, 0x00, 0x12, 0x0c, 0x10, 0x00,
  0x11, 0x0c, 0x14, 0x00, 0x10, 0x0c, 0x19, 0x00, 0x10, 0x0c, 0x1f, 0x00,
  0x0f, 0x0c, 0x27, 0x00, 0x0e, 0x0d, 0x2f, 0x00, 0x0d, 0x0d, 0x39, 0x00,
  0x0c, 0x0d, 0x45, 0x00, 0x0b, 0x0d, 0x51, 0x00, 0x09, 0x0d, 0x60, 0x00,
  0x08, 0x0d, 0x71, 0x00, 0x06, 0x0d, 0x86, 0x00, 0x05, 0x0d, 0x9d, 0x00,
  0x04, 0x0c, 0xb4, 0x00, 0x03, 0x0c, 0xd2, 0x00, 0x02, 0x0c, 0xf1, 0x00,
  0x02, 0x0b, 0xff, 0x00, 0x5f, 0x0e, 0x00, 0x00, 0x50, 0x10, 0x00, 0x00,
  0x43, 0x11, 0x00, 0x00, 0x38, 0x12, 0x00, 0x00, 0x2f, 0x12, 0x00, 0x00,
  0x28, 0x12, 0x00, 0x00, 0x23, 0x12, 0x00, 0x00, 0x1e, 0x11, 0x00, 0x00,
  0x1b, 0x11, 0x00, 0x00, 0x18, 0x11, 0x00, 0x00, 0x15, 0x10, 0x02, 0x00,
  0x14, 0x10, 0x05, 0x00, 0x12, 0x10, 0x07, 0x00, 0x11, 0x0f, 0x09, 0x00,
  0x10, 0x0f, 0x0a, 0x00, 0x10, 0x0e, 0x0c, 0x00, 0x0e, 0x0e, 0x0e, 0x00,
  0x0e, 0x0f, 0x12, 0x00, 0x0d, 0x0f, 0x17, 0x00, 0x0c, 0x10, 0x1d, 0x00,
  0x0c, 0x10, 0x24, 0x00, 0x0a, 0x10, 0x2c, 0x00, 0x09, 0x10, 0x36, 0x00,
  0x08, 0x10, 0x41, 0x00, 0x06, 0x10, 0x4e, 0x00, 0x05, 0x10, 0x5d, 0x00,
  0x03, 0x10, 0x6f, 0x00, 0x01, 0x10, 0x84, 0x00, 0x00, 0x10, 0x9c, 0x00,
  0x00, 0x0f, 0xb4, 0x00, 0x00, 0x0e, 0xd4, 0x00, 0x00, 0x0e, 0xf3, 0x00,
  0x00, 0x0e, 0xff, 0x00, 0x5c, 0x10, 0x00, 0x00, 0x4d, 0x12, 0x00, 0x00,
  0x40, 0x13, 0x00, 0x00, 0x36, 0x14, 0x00, 0x00, 0x2d, 0x14, 0x00, 0x00,
  0x26, 0x14, 0x00, 0x00, 0x21, 0x13, 0x00, 0x00, 0x1c, 0x13, 0x00, 0x00,
  0x19, 0x12, 0x00, 0x00, 0x16, 0x12, 0x00, 0x00, 0x14, 0x11, 0x03, 0x00,
  0x12, 0x11, 0x06, 0x00, 0x11, 0x11, 0x08, 0x00, 0x10, 0x10, 0x0a, 0x00,
  0x0e, 0x10, 0x0b, 0x00, 0x0d, 0x11, 0x0b, 0x00, 0x0c, 0x11, 0x0d, 0x00,
  0x0b, 0x12, 0x11, 0x00, 0x0a, 0x12, 0x15, 0x00, 0x09, 0x12, 0x1a, 0x00,
  0x08, 0x12, 0x21, 0x00, 0x06, 0x13, 0x29, 0x00, 0x05, 0x13, 0x33, 0x00,
  0x03, 0x13, 0x3e, 0x00, 0x02, 0x13, 0x4b, 0x00, 0x00, 0x13, 0x5a, 0x00,
  0x00, 0x13, 0x6c, 0x00, 0x00, 0x13, 0x82, 0x00, 0x00, 0x12, 0x9b, 0x00,
  0x00, 0x12, 0xb4, 0x00, 0x00, 0x11, 0xd7, 0x00, 0x00, 0x11, 0xf5, 0x00,
  0x00, 0x11, 0xff, 0x00, 0x58, 0x12, 0x00, 0x00, 0x49, 0x14, 0x00, 0x00,
  0x3d, 0x15, 0x00, 0x00, 0x33, 0x16, 0x00, 0x00, 0x2b, 0x16, 0x00, 0x00,
  0x24, 0x15, 0x00, 0x00, 0x1f, 0x15, 0x00, 0x00, 0x1a, 0x14, 0x00, 0x00,
  0x17, 0x14, 0x00, 0x00, 0x14, 0x13, 0x01, 0x00, 0x13, 0x12, 0x04, 0x00,
  0x11, 0x12, 0x07, 0x00, 0x10, 0x12, 0x09, 0x00, 0x0e, 0x12, 0x09, 0x00,
  0x0d, 0x12, 0x09, 0x00, 0x0b, 0x13, 0x0a, 0x00, 0x09, 0x14, 0x0d, 0x00,
  0x07, 0x15, 0x0f, 0x00, 0x06, 0x16, 0x13, 0x00, 0x04, 0x16, 0x18, 0x00,
  0x03, 0x16, 0x1f, 0x00, 0x02, 0x16, 0x27, 0x00, 0x00, 0x17, 0x30, 0x00,
  0x00, 0x17, 0x3b, 0x00, 0x00, 0x17, 0x48, 0x00, 0x00, 0x17, 0x58, 0x00,
  0x00, 0x17, 0x6a, 0x00, 0x00, 0x16, 0x80, 0x00, 0x00, 0x16, 0x99, 0x00,
  0x00, 0x15, 0xb4, 0x00, 0x00, 0x15, 0xd9, 0x00, 0x00, 0x14, 0xf7, 0x00,
  0x00, 0x13, 0xff, 0x00, 0x55, 0x14, 0x00, 0x00, 0x46, 0x16, 0x00, 0x00,
  0x3a, 0x17, 0x00, 0x00, 0x30, 0x18, 0x00, 0x00, 0x28, 0x18, 0x00, 0x00,
  0x22, 0x17, 0x00, 0x00, 0x1d, 0x16, 0x00, 0x00, 0x19, 0x16, 0x00, 0x00,
  0x16, 0x15, 0x00, 0x00, 0x13, 0x14, 0x03, 0x00, 0x12, 0x13, 0x06, 0x00,
  0x10, 0x13, 0x07, 0x00, 0x0f, 0x13, 0x07, 0x00, 0x0d, 0x14, 0x07, 0x00,
  0x0b, 0x15, 0x08, 0x00, 0x09, 0x16, 0x09, 0x00, 0x06, 0x18, 0x0c, 0x00,
  0x03, 0x1a, 0x0e, 0x00, 0x01, 0x1a, 0x11, 0x00, 0x00, 0x1a, 0x16, 0x00,
  0x00, 0x1b, 0x1c, 0x00, 0x00, 0x1b, 0x24, 0x00, 0x00, 0x1b, 0x2d, 0x00,
  0x00, 0x1b, 0x38, 0x00, 0x00, 0x1b, 0x46, 0x00, 0x00, 0x1c, 0x55, 0x00,
  0x00, 0x1b, 0x67, 0x00, 0x00, 0x1b, 0x7d, 0x00, 0x00, 0x1b, 0x97, 0x00,
  0x00, 0x1a, 0xb3, 0x00, 0x00, 0x19, 0xdb, 0x00, 0x00, 0x18, 0xf9, 0x00,
  0x00, 0x17, 0xff, 0x00, 0x51, 0x16, 0x00, 0x00, 0x43, 0x18, 0x00, 0x00,
  0x37, 0x19, 0x00, 0x00, 0x2e, 0x1a, 0x00, 0x00, 0x26, 0x1a, 0x00, 0x00,
  0x20, 0x19, 0x00, 0x00, 0x1b, 0x18, 0x00, 0x00, 0x18, 0x17, 0x00, 0x00,
  0x15, 0x16, 0x01, 0x00, 0x13, 0x15, 0x05, 0x00, 0x11, 0x15, 0x04, 0x00,
  0x0f, 0x15, 0x04, 0x00, 0x0d, 0x16, 0x04, 0x00, 0x0b, 0x17, 0x05, 0x00,
  0x09, 0x19, 0x06, 0x00, 0x06, 0x1a, 0x08, 0x00, 0x02, 0x1c, 0x0a, 0x00,
  0x00, 0x1e, 0x0d, 0x00, 0x00, 0x20, 0x10, 0x00, 0x00, 0x20, 0x13, 0x00,
  0x00, 0x20, 0x19, 0x00, 0x00, 0x20, 0x21, 0x00, 0x00, 0x21, 0x2a, 0x00,
  0x00, 0x21, 0x35, 0x00, 0x00, 0x21, 0x42, 0x00, 0x00, 0x21, 0x52, 0x00,
  0x00, 0x20, 0x64, 0x00, 0x00, 0x20, 0x7a, 0x00, 0x00, 0x1f, 0x95, 0x00,
  0x00, 0x1f, 0xb1, 0x00, 0x00, 0x1e, 0xdb, 0x00, 0x00, 0x1d, 0xfa, 0x00,
  0x00, 0x1c, 0xff, 0x00, 0x4d, 0x19, 0x00, 0x00, 0x3f, 0x1b, 0x00, 0x00,
  0x34, 0x1c, 0x00, 0x00, 0x2b, 0x1c, 0x00, 0x00, 0x24, 0x1c, 0x00, 0x00,
  0x1e, 0x1b, 0x00, 0x00, 0x1a, 0x1a, 0x00, 0x00, 0x17, 0x18, 0x00, 0x00,
  0x14, 0x17, 0x02, 0x00, 0x12, 0x17, 0x02, 0x00, 0x10, 0x18, 0x01, 0x00,
  0x0d, 0x19, 0x01, 0x00, 0x0b, 0x1a, 0x02, 0x00, 0x08, 0x1c, 0x03, 0x00,
  0x05, 0x1d, 0x04, 0x00, 0x02, 0x1f, 0x06, 0x00, 0x00, 0x21, 0x08, 0x00,
  0x00, 0x23, 0x0b, 0x00, 0x00, 0x25, 0x0e, 0x00, 0x00, 0x26, 0x11, 0x00,
  0x00, 0x26, 0x16, 0x00, 0x00, 0x26, 0x1e, 0x00, 0x00, 0x27, 0x27, 0x00,
  0x00, 0x27, 0x32, 0x00, 0x00, 0x27, 0x3f, 0x00, 0x00, 0x26, 0x4e, 0x00,
  0x00, 0x26, 0x60, 0x00, 0x00, 0x26, 0x77, 0x00, 0x00, 0x25, 0x92, 0x00,
  0x00, 0x24, 0xaf, 0x00, 0x00, 0x23, 0xda, 0x00, 0x00, 0x22, 0xfb, 0x00,
  0x00, 0x21, 0xff, 0x00, 0x48, 0x1d, 0x00, 0x00, 0x3c, 0x1e, 0x00, 0x00,
  0x31, 0x1f, 0x00, 0x00, 0x28, 0x1e, 0x00, 0x00, 0x22, 0x1e, 0x00, 0x00,
  0x1d, 0x1c, 0x00, 0x00, 0x19, 0x1b, 0x00, 0x00, 0x16, 0x1a, 0x00, 0x00,
  0x12, 0x1a, 0x00, 0x00, 0x10, 0x1b, 0x00, 0x00, 0x0d, 0x1c, 0x00, 0x00,
  0x0b, 0x1d, 0x00, 0x00, 0x08, 0x1f, 0x00, 0x00, 0x04, 0x21, 0x00, 0x00,
  0x01, 0x23, 0x02, 0x00, 0x00, 0x25, 0x04, 0x00, 0x00, 0x27, 0x06, 0x00,
  0x00, 0x29, 0x09, 0x00, 0x00, 0x2c, 0x0c, 0x00, 0x00, 0x2e, 0x0f, 0x00,
  0x00, 0x2e, 0x13, 0x00, 0x00, 0x2e, 0x1a, 0x00, 0x00, 0x2e, 0x23, 0x00,
  0x00, 0x2e, 0x2e, 0x00, 0x00, 0x2e, 0x3b, 0x00, 0x00, 0x2e, 0x4a, 0x00,
  0x00, 0x2d, 0x5c, 0x00, 0x00, 0x2d, 0x72, 0x00, 0x00, 0x2c, 0x8e, 0x00,
  0x00, 0x2b, 0xac, 0x00, 0x00, 0x2a, 0xd4, 0x00, 0x00, 0x29, 0xfb, 0x00,
  0x00, 0x28, 0xff, 0x00, 0x44, 0x20, 0x00, 0x00, 0x38, 0x21, 0x00, 0x00,
  0x2e, 0x21, 0x00, 0x00, 0x26, 0x21, 0x00, 0x00, 0x20, 0x20, 0x00, 0x00,
  0x1c, 0x1e, 0x00, 0x00, 0x18, 0x1d, 0x00, 0x00, 0x14, 0x1d, 0x00, 0x00,
  0x10, 0x1e, 0x00, 0x00, 0x0e, 0x1f, 0x00, 0x00, 0x0b, 0x21, 0x00, 0x00,
  0x07, 0x23, 0x00, 0x00, 0x03, 0x25, 0x00, 0x00, 0x00, 0x27, 0x00, 0x00,
  0x00, 0x29, 0x00, 0x00, 0x00, 0x2c, 0x01, 0x00, 0x00, 0x2e, 0x03, 0x00,
  0x00, 0x30, 0x06, 0x00, 0x00, 0x33, 0x0a, 0x00, 0x00, 0x35, 0x0d, 0x00,
  0x00, 0x36, 0x11, 0x00, 0x00, 0x36, 0x17, 0x00, 0x00, 0x36, 0x1f, 0x00,
  0x00, 0x36, 0x29, 0x00, 0x00, 0x36, 0x36, 0x00, 0x00, 0x36, 0x45, 0x00,
  0x00, 0x35, 0x57, 0x00, 0x00, 0x35, 0x6d, 0x00, 0x00, 0x34, 0x89, 0x00,
  0x00, 0x32, 0xa8, 0x00, 0x00, 0x31, 0xcf, 0x00, 0x00, 0x30, 0xfa, 0x00,
  0x00, 0x2f, 0xff, 0x00, 0x3f, 0x24, 0x00, 0x00, 0x34, 0x24, 0x00, 0x00,
  0x2b, 0x24, 0x00, 0x00, 0x24, 0x23, 0x00, 0x00, 0x1f, 0x21, 0x00, 0x00,
  0x1b, 0x20, 0x00, 0x00, 0x16, 0x20, 0x00, 0x00, 0x11, 0x21, 0x00, 0x00,
  0x0e, 0x23, 0x00, 0x00, 0x0a, 0x25, 0x00, 0x00, 0x06, 0x28, 0x00, 0x00,
  0x02, 0x2a, 0x00, 0x00, 0x00, 0x2d, 0x00, 0x00, 0x00, 0x2f, 0x00, 0x00,
  0x00, 0x32, 0x00, 0x00, 0x00, 0x34, 0x00, 0x00, 0x00, 0x37, 0x00, 0x00,
  0x00, 0x39, 0x03, 0x00, 0x00, 0x3b, 0x06, 0x00, 0x00, 0x3e, 0x0a, 0x00,
  0x00, 0x40, 0x0e, 0x00, 0x00, 0x41, 0x12, 0x00, 0x00, 0x41, 0x1a, 0x00,
  0x00, 0x40, 0x25, 0x00, 0x00, 0x40, 0x31, 0x00, 0x00, 0x40, 0x40, 0x00,
  0x00, 0x3f, 0x52, 0x00, 0x00, 0x3e, 0x67, 0x00, 0x00, 0x3d, 0x82, 0x00,
  0x00, 0x3c, 0xa2, 0x00, 0x00, 0x3a, 0xc7, 0x00, 0x00, 0x39, 0xf8, 0x00,
  0x00, 0x38, 0xff, 0x00, 0x3a, 0x28, 0x00, 0x00, 0x30, 0x28, 0x00, 0x00,
  0x29, 0x27, 0x00, 0x00, 0x23, 0x25, 0x00, 0x00, 0x1f, 0x23, 0x00, 0x00,
  0x18, 0x24, 0x00, 0x00, 0x12, 0x25, 0x00, 0x00, 0x0e, 0x28, 0x00, 0x00,
  0x0a, 0x2a, 0x00, 0x00, 0x05, 0x2d, 0x00, 0x00, 0x00, 0x30, 0x00, 0x00,
  0x00, 0x33, 0x00, 0x00, 0x00, 0x36, 0x00, 0x00, 0x00, 0x38, 0x00, 0x00,
  0x00, 0x3b, 0x00, 0x00, 0x00, 0x3e, 0x00, 0x00, 0x00, 0x40, 0x00, 0x00,
  0x00, 0x42, 0x00, 0x00, 0x00, 0x45, 0x02, 0x00, 0x00, 0x47, 0x06, 0x00,
  0x00, 0x4a, 0x0a, 0x00, 0x00, 0x4d, 0x0e, 0x00, 0x00, 0x4d, 0x15, 0x00,
  0x00, 0x4c, 0x1f, 0x00, 0x00, 0x4c, 0x2b, 0x00, 0x00, 0x4b, 0x3a, 0x00,
  0x00, 0x4a, 0x4c, 0x00, 0x00, 0x49, 0x61, 0x00, 0x00, 0x48, 0x7c, 0x00,
  0x00, 0x47, 0x9b, 0x00, 0x00, 0x45, 0xbf, 0x00, 0x00, 0x43, 0xf3, 0x00,
  0x00, 0x42, 0xff, 0x00, 0x36, 0x2c, 0x00, 0x00, 0x2d, 0x2b, 0x00, 0x00,
  0x27, 0x29, 0x00, 0x00, 0x23, 0x27, 0x00, 0x00, 0x1b, 0x28, 0x00, 0x00,
  0x14, 0x2a, 0x00, 0x00, 0x0e, 0x2d, 0x00, 0x00, 0x0a, 0x30, 0x00, 0x00,
  0x04, 0x33, 0x00, 0x00, 0x00, 0x37, 0x00, 0x00, 0x00, 0x3a, 0x00, 0x00,
  0x00, 0x3d, 0x00, 0x00, 0x00, 0x40, 0x00, 0x00, 0x00, 0x43, 0x00, 0x00,
  0x00, 0x46, 0x00, 0x00, 0x00, 0x48, 0x00, 0x00, 0x00, 0x4b, 0x00, 0x00,
  0x00, 0x4d, 0x00, 0x00, 0x00, 0x50, 0x00, 0x00, 0x00, 0x53, 0x01, 0x00,
  0x00, 0x56, 0x06, 0x00, 0x00, 0x59, 0x0b, 0x00, 0x00, 0x5b, 0x10, 0x00,
  0x00, 0x5b, 0x19, 0x00, 0x00, 0x5a, 0x25, 0x00, 0x00, 0x59, 0x34, 0x00,
  0x00, 0x58, 0x46, 0x00, 0x00, 0x57, 0x5a, 0x00, 0x00, 0x55, 0x74, 0x00,
  0x00, 0x54, 0x93, 0x00, 0x00, 0x52, 0xb5, 0x00, 0x00, 0x50, 0xea, 0x00,
  0x00, 0x4f, 0xff, 0x00, 0x33, 0x30, 0x00, 0x00, 0x2c, 0x2e, 0x00, 0x00,
  0x27, 0x2c, 0x00, 0x00, 0x1e, 0x2d, 0x00, 0x00, 0x16, 0x2f, 0x00, 0x00,
  0x10, 0x32, 0x00, 0x00, 0x0a, 0x36, 0x00, 0x00, 0x03, 0x3a, 0x00, 0x00,
  0x00, 0x3f, 0x00, 0x00, 0x00, 0x42, 0x00, 0x00, 0x00, 0x46, 0x00, 0x00,
  0x00, 0x49, 0x00, 0x00, 0x00, 0x4c, 0x00, 0x00, 0x00, 0x4f, 0x00, 0x00,
  0x00, 0x52, 0x00, 0x00, 0x00, 0x55, 0x00, 0x00, 0x00, 0x58, 0x00, 0x00,
  0x00, 0x5a, 0x00, 0x00, 0x00, 0x5d, 0x00, 0x00, 0x00, 0x60, 0x00, 0x00,
  0x00, 0x63, 0x00, 0x00, 0x00, 0x67, 0x06, 0x00, 0x00, 0x6b, 0x0c, 0x00,
  0x00, 0x6c, 0x12, 0x00, 0x00, 0x6b, 0x1e, 0x00, 0x00, 0x6b, 0x2c, 0x00,
  0x00, 0x69, 0x3d, 0x00, 0x00, 0x67, 0x52, 0x00, 0x00, 0x66, 0x6a, 0x00,
  0x00, 0x64, 0x89, 0x00, 0x00, 0x61, 0xab, 0x00, 0x00, 0x5f, 0xdc, 0x00,
  0x00, 0x5d, 0xff, 0x00, 0x31, 0x33, 0x00, 0x00, 0x2c, 0x31, 0x00, 0x00,
  0x22, 0x32, 0x00, 0x00, 0x19, 0x35, 0x00, 0x00, 0x11, 0x39, 0x00, 0x00,
  0x0a, 0x3d, 0x00, 0x00, 0x02, 0x42, 0x00, 0x00, 0x00, 0x47, 0x00, 0x00,
  0x00, 0x4c, 0x00, 0x00, 0x00, 0x50, 0x00, 0x00, 0x00, 0x54, 0x00, 0x00,
  0x00, 0x58, 0x00, 0x00, 0x00, 0x5b, 0x00, 0x00, 0x00, 0x5f, 0x00, 0x00,
  0x00, 0x62, 0x00, 0x00, 0x00, 0x65, 0x00, 0x00, 0x00, 0x68, 0x00, 0x00,
  0x00, 0x6b, 0x00, 0x00, 0x00, 0x6e, 0x00, 0x00, 0x00, 0x71, 0x00, 0x00,
  0x00, 0x75, 0x00, 0x00, 0x00, 0x79, 0x00, 0x00, 0x00, 0x7d, 0x06, 0x00,
  0x00, 0x82, 0x0d, 0x00, 0x00, 0x82, 0x16, 0x00, 0x00, 0x80, 0x24, 0x00,
  0x00, 0x7e, 0x35, 0x00, 0x00, 0x7c, 0x49, 0x00, 0x00, 0x7b, 0x61, 0x00,
  0x00, 0x78, 0x7f, 0x00, 0x00, 0x76, 0x9f, 0x00, 0x00, 0x73, 0xc6, 0x00,
  0x00, 0x70, 0xf7, 0x00, 0x31, 0x36, 0x00, 0x00, 0x26, 0x38, 0x00, 0x00,
  0x1c, 0x3b, 0x00, 0x00, 0x12, 0x40, 0x00, 0x00, 0x0b, 0x45, 0x00, 0x00,
  0x02, 0x4b, 0x00, 0x00, 0x00, 0x51, 0x00, 0x00, 0x00, 0x56, 0x00, 0x00,
  0x00, 0x5b, 0x00, 0x00, 0x00, 0x60, 0x00, 0x00, 0x00, 0x65, 0x00, 0x00,
  0x00, 0x69, 0x00, 0x00, 0x00, 0x6e, 0x00, 0x00, 0x00, 0x72, 0x00, 0x00,
  0x00, 0x76, 0x00, 0x00, 0x00, 0x79, 0x00, 0x00, 0x00, 0x7c, 0x00, 0x00,
  0x00, 0x7e, 0x00, 0x00, 0x00, 0x82, 0x00, 0x00, 0x00, 0x85, 0x00, 0x00,
  0x00, 0x89, 0x00, 0x00, 0x00, 0x8e, 0x00, 0x00, 0x00, 0x93, 0x00, 0x00,
  0x00, 0x98, 0x06, 0x00, 0x00, 0x9c, 0x0e, 0x00, 0x00, 0x9b, 0x1a, 0x00,
  0x00, 0x98, 0x2b, 0x00, 0x00, 0x96, 0x40, 0x00, 0x00, 0x92, 0x59, 0x00,
  0x00, 0x91, 0x73, 0x00, 0x00, 0x8d, 0x95, 0x00, 0x00, 0x8b, 0xb5, 0x00,
  0x00, 0x88, 0xe8, 0x00, 0x2b, 0x3e, 0x00, 0x00, 0x20, 0x41, 0x00, 0x00,
  0x15, 0x47, 0x00, 0x00, 0x0d, 0x4d, 0x00, 0x00, 0x02, 0x54, 0x00, 0x00,
  0x00, 0x5b, 0x00, 0x00, 0x00, 0x61, 0x00, 0x00, 0x00, 0x68, 0x00, 0x00,
  0x00, 0x6e, 0x00, 0x00, 0x00, 0x73, 0x00, 0x00, 0x00, 0x79, 0x00, 0x00,
  0x00, 0x7e, 0x00, 0x00, 0x00, 0x83, 0x00, 0x00, 0x00, 0x88, 0x00, 0x00,
  0x00, 0x8c, 0x00, 0x00, 0x00, 0x8f, 0x00, 0x00, 0x00, 0x92, 0x00, 0x00,
  0x00, 0x95, 0x00, 0x00, 0x00, 0x99, 0x00, 0x00, 0x00, 0x9d, 0x00, 0x00,
  0x00, 0xa1, 0x00, 0x00, 0x00, 0xa5, 0x00, 0x00, 0x00, 0xaa, 0x00, 0x00,
  0x00, 0xb0, 0x00, 0x00, 0x00, 0xb7, 0x07, 0x00, 0x00, 0xb8, 0x11, 0x00,
  0x00, 0xb5, 0x21, 0x00, 0x00, 0xb2, 0x35, 0x00, 0x00, 0xaf, 0x4d, 0x00,
  0x00, 0xaa, 0x69, 0x00, 0x00, 0xa8, 0x88, 0x00, 0x00, 0xa6, 0xa8, 0x00,
  0x00, 0xa2, 0xd1, 0x00, 0x23, 0x48, 0x00, 0x00, 0x18, 0x4e, 0x00, 0x00,
  0x0e, 0x54, 0x00, 0x00, 0x04, 0x5c, 0x00, 0x00, 0x00, 0x64, 0x00, 0x00,
  0x00, 0x6d, 0x00, 0x00, 0x00, 0x75, 0x00, 0x00, 0x00, 0x7c, 0x00, 0x00,
  0x00, 0x83, 0x00, 0x00, 0x00, 0x89, 0x00, 0x00, 0x00, 0x8f, 0x00, 0x00,
  0x00, 0x95, 0x00, 0x00, 0x00, 0x9b, 0x00, 0x00, 0x00, 0xa0, 0x00, 0x00,
  0x00, 0xa3, 0x00, 0x00, 0x00, 0xa6, 0x00, 0x00, 0x00, 0xa9, 0x00, 0x00,
  0x00, 0xad, 0x00, 0x00, 0x00, 0xb1, 0x00, 0x00, 0x00, 0xb5, 0x00, 0x00,
  0x00, 0xb9, 0x00, 0x00, 0x00, 0xbe, 0x00, 0x00, 0x00, 0xc4, 0x00, 0x00,
  0x00, 0xca, 0x00, 0x00, 0x00, 0xd2, 0x00, 0x00, 0x00, 0xda, 0x0a, 0x00,
  0x00, 0xd6, 0x16, 0x00, 0x00, 0xd2, 0x29, 0x00, 0x00, 0xce, 0x41, 0x00,
  0x00, 0xca, 0x5c, 0x00, 0x00, 0xc5, 0x7c, 0x00, 0x00, 0xc2, 0x9d, 0x00,
  0x00, 0xc1, 0xbd, 0x00, 0x1c, 0x55, 0x00, 0x00, 0x11, 0x5c, 0x00, 0x00,
  0x07, 0x65, 0x00, 0x00, 0x00, 0x6e, 0x00, 0x00, 0x00, 0x77, 0x00, 0x00,
  0x00, 0x7f, 0x00, 0x00, 0x00, 0x88, 0x00, 0x00, 0x00, 0x90, 0x00, 0x00,
  0x00, 0x98, 0x00, 0x00, 0x00, 0x9f, 0x00, 0x00, 0x00, 0xa5, 0x00, 0x00,
  0x00, 0xad, 0x00, 0x00, 0x00, 0xb3, 0x00, 0x00, 0x00, 0xb8, 0x00, 0x00,
  0x00, 0xba, 0x00, 0x00, 0x00, 0xbe, 0x00, 0x00, 0x00, 0xc2, 0x00, 0x00,
  0x00, 0xc6, 0x00, 0x00, 0x00, 0xca, 0x00, 0x00, 0x00, 0xce, 0x00, 0x00,
  0x00, 0xd3, 0x00, 0x00, 0x00, 0xda, 0x00, 0x00, 0x00, 0xe0, 0x00, 0x00,
  0x00, 0xe7, 0x00, 0x00, 0x00, 0xed, 0x00, 0x00, 0x00, 0xf3, 0x00, 0x00,
  0x00, 0xf4, 0x0e, 0x00, 0x00, 0xf2, 0x1e, 0x00, 0x00, 0xef, 0x36, 0x00,
  0x00, 0xec, 0x51, 0x00, 0x00, 0xe8, 0x6e, 0x00, 0x00, 0xe4, 0x90, 0x00,
  0x00, 0xdf, 0xb1, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x03, 0x04, 0x05,
  0x06, 0x08, 0x09, 0x0a, 0x0b, 0x0d, 0x0e, 0x0f, 0x11, 0x12, 0x13, 0x14,
  0x16, 0x17, 0x18, 0x1a, 0x1b, 0x1c, 0x1d, 0x1f, 0x20, 0x21, 0x22, 0x24,
  0x25, 0x26, 0x28, 0x29, 0x2a, 0x2b, 0x2d, 0x2e, 0x2f, 0x30, 0x32, 0x33,
  0x34, 0x36, 0x37, 0x38, 0x39, 0x3b, 0x3c, 0x3d, 0x3e, 0x40, 0x41, 0x42,
  0x44, 0x45, 0x46, 0x47, 0x49, 0x4a, 0x4b, 0x4d, 0x4e, 0x4f, 0x50, 0x52,
  0x53, 0x54, 0x55, 0x57, 0x58, 0x59, 0x5b, 0x5c, 0x5d, 0x5e, 0x60, 0x61,
  0x62, 0x63, 0x65, 0x66, 0x67, 0x69, 0x6a, 0x6b, 0x6c, 0x6e, 0x6f, 0x70,
  0x71, 0x73, 0x74, 0x75, 0x77, 0x78, 0x79, 0x7a, 0x7c, 0x7d, 0x7e, 0x80,
  0x81, 0x82, 0x83, 0x85, 0x86, 0x87, 0x88, 0x8a, 0x8b, 0x8c, 0x8e, 0x8f,
  0x90, 0x91, 0x93, 0x94, 0x95, 0x96, 0x98, 0x99, 0x9a, 0x9c, 0x9d, 0x9e,
  0x9f, 0xa1, 0xa2, 0xa3, 0xa4, 0xa6, 0xa7, 0xa8, 0xaa, 0xab, 0xac, 0xad,
  0xaf, 0xb0, 0xb1, 0xb3, 0xb4, 0xb5, 0xb6, 0xb8, 0xb9, 0xba, 0xbb, 0xbd,
  0xbe, 0xbf, 0xc1, 0xc2, 0xc3, 0xc4, 0xc6, 0xc7, 0xc8, 0xc9, 0xcb, 0xcc,
  0xcd, 0xcf, 0xd0, 0xd1, 0xd2, 0xd4, 0xd5, 0xd6, 0xd7, 0xd9, 0xda, 0xdb,
  0xdd, 0xde, 0xdf, 0xe0, 0xe2, 0xe3, 0xe4, 0xe6, 0xe7, 0xe8, 0xe9, 0xeb,
  0xec, 0xed, 0xee, 0xf0, 0xf1, 0xf2, 0xf4, 0xf5, 0xf6, 0xf7, 0xf9, 0xfa,
  0xfb, 0xfc, 0xfe, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,
  0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,
  0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,
  0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x01, 0x03, 0x04, 0x05, 0x06, 0x08, 0x09, 0x0a, 0x0b, 0x0d, 0x0e, 0x0f,
  0x11, 0x12, 0x13, 0x14, 0x16, 0x17, 0x18, 0x1a, 0x1b, 0x1c, 0x1d, 0x1f,
  0x20, 0x21, 0x22, 0x24, 0x25, 0x26, 0x28, 0x29, 0x2a, 0x2b, 0x2d, 0x2e,
  0x2f, 0x30, 0x32, 0x33, 0x34, 0x36, 0x37, 0x38, 0x39, 0x3b, 0x3c, 0x3d,
  0x3e, 0x40, 0x41, 0x42, 0x44, 0x45, 0x46, 0x47, 0x49, 0x4a, 0x4b, 0x4d,
  0x4e, 0x4f, 0x50, 0x52, 0x53, 0x54, 0x55, 0x57, 0x58, 0x59, 0x5b, 0x5c,
  0x5d, 0x5e, 0x60, 0x61, 0x62, 0x63, 0x65, 0x66, 0x67, 0x69, 0x6a, 0x6b,
  0x6c, 0x6e, 0x6f, 0x70, 0x71, 0x73, 0x74, 0x75, 0x77, 0x78, 0x79, 0x7a,
  0x7c, 0x7d, 0x7e, 0x80, 0x81, 0x82, 0x83, 0x85, 0x86, 0x87, 0x88, 0x8a,
  0x8b, 0x8c, 0x8e, 0x8f, 0x90, 0x91, 0x93, 0x94, 0x95, 0x96, 0x98, 0x99,
  0x9a, 0x9c, 0x9d, 0x9e, 0x9f, 0xa1, 0xa2, 0xa3, 0xa4, 0xa6, 0xa7, 0xa8,
  0xaa, 0xab, 0xac, 0xad, 0xaf, 0xb0, 0xb1, 0xb3, 0xb4, 0xb5, 0xb6, 0xb8,
  0xb9, 0xba, 0xbb, 0xbd, 0xbe, 0xbf, 0xc1, 0xc2, 0xc3, 0xc4, 0xc6, 0xc7,
  0xc8, 0xc9, 0xcb, 0xcc, 0xcd, 0xcf, 0xd0, 0xd1, 0xd2, 0xd4, 0xd5, 0xd6,
  0xd7, 0xd9, 0xda, 0xdb, 0xdd, 0xde, 0xdf, 0xe0, 0xe2, 0xe3, 0xe4, 0xe6,
  0xe7, 0xe8, 0xe9, 0xeb, 0xec, 0xed, 0xee, 0xf0, 0xf1, 0xf2, 0xf4, 0xf5,
  0xf6, 0xf7, 0xf9, 0xfa, 0xfb, 0xfc, 0xfe, 0xff, 0xff, 0xff, 0xff, 0xff,
  0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,
  0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,
  0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x01, 0x03, 0x04, 0x05, 0x06, 0x08, 0x09, 0x0a,
  0x0b, 0x0d, 0x0e, 0x0f, 0x11, 0x12, 0x13, 0x14, 0x16, 0x17, 0x18, 0x1a,
  0x1b, 0x1c, 0x1d, 0x1f, 0x20, 0x21, 0x22, 0x24, 0x25, 0x26, 0x28, 0x29,
  0x2a, 0x2b, 0x2d, 0x2e, 0x2f, 0x30, 0x32, 0x33, 0x34, 0x36, 0x37, 0x38,
  0x39, 0x3b, 0x3c, 0x3d, 0x3e, 0x40, 0x41, 0x42, 0x44, 0x45, 0x46, 0x47,
  0x49, 0x4a, 0x4b, 0x4d, 0x4e, 0x4f, 0x50, 0x52, 0x53, 0x54, 0x55, 0x57,
  0x58, 0x59, 0x5b, 0x5c, 0x5d, 0x5e, 0x60, 0x61, 0x62, 0x63, 0x65, 0x66,
  0x67, 0x69, 0x6a, 0x6b, 0x6c, 0x6e, 0x6f, 0x70, 0x71, 0x73, 0x74, 0x75,
  0x77, 0x78, 0x79, 0x7a, 0x7c, 0x7d, 0x7e, 0x80, 0x81, 0x82, 0x83, 0x85,
  0x86, 0x87, 0x88, 0x8a, 0x8b, 0x8c, 0x8e, 0x8f, 0x90, 0x91, 0x93, 0x94,
  0x95, 0x96, 0x98, 0x99, 0x9a, 0x9c, 0x9d, 0x9e, 0x9f, 0xa1, 0xa2, 0xa3,
  0xa4, 0xa6, 0xa7, 0xa8, 0xaa, 0xab, 0xac, 0xad, 0xaf, 0xb0, 0xb1, 0xb3,
  0xb4, 0xb5, 0xb6, 0xb8, 0xb9, 0xba, 0xbb, 0xbd, 0xbe, 0xbf, 0xc1, 0xc2,
  0xc3, 0xc4, 0xc6, 0xc7, 0xc8, 0xc9, 0xcb, 0xcc, 0xcd, 0xcf, 0xd0, 0xd1,
  0xd2, 0xd4, 0xd5, 0xd6, 0xd7, 0xd9, 0xda, 0xdb, 0xdd, 0xde, 0xdf, 0xe0,
  0xe2, 0xe3, 0xe4, 0xe6, 0xe7, 0xe8, 0xe9, 0xeb, 0xec, 0xed, 0xee, 0xf0,
  0xf1, 0xf2, 0xf4, 0xf5, 0xf6, 0xf7, 0xf9, 0xfa, 0xfb, 0xfc, 0xfe, 0xff,
  0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,
  0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,
  0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff, 0xff,
  0xff, 0xff, 0xff, 0xff, 0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
  0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f, 0x10, 0x11, 0x12, 0x13,
  0x14, 0x15, 0x16, 0x17, 0x18, 0x19, 0x1a, 0x1b, 0x1c, 0x1d, 0x1e, 0x1f,
  0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27, 0x28, 0x29, 0x2a, 0x2b,
  0x2c, 0x2d, 0x2e, 0x2f, 0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
  0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f, 0x40, 0x41, 0x42, 0x43,
  0x44, 0x45, 0x46, 0x47, 0x48, 0x49, 0x4a, 0x4b, 0x4c, 0x4d, 0x4e, 0x4f,
  0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57, 0x58, 0x59, 0x5a, 0x5b,
  0x5c, 0x5d, 0x5e, 0x5f, 0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
  0x68, 0x69, 0x6a, 0x6b, 0x6c, 0x6d, 0x6e, 0x6f, 0x70, 0x71, 0x72, 0x73,
  0x74, 0x75, 0x76, 0x77, 0x78, 0x79, 0x7a, 0x7b, 0x7c, 0x7d, 0x7e, 0x7f,
  0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87, 0x88, 0x89, 0x8a, 0x8b,
  0x8c, 0x8d, 0x8e, 0x8f, 0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97,
  0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f, 0xa0, 0xa1, 0xa2, 0xa3,
  0xa4, 0xa5, 0xa6, 0xa7, 0xa8, 0xa9, 0xaa, 0xab, 0xac, 0xad, 0xae, 0xaf,
  0xb0, 0xb1, 0xb2, 0xb3, 0xb4, 0xb5, 0xb6, 0xb7, 0xb8, 0xb9, 0xba, 0xbb,
  0xbc, 0xbd, 0xbe, 0xbf, 0xc0, 0xc1, 0xc2, 0xc3, 0xc4, 0xc5, 0xc6, 0xc7,
  0xc8, 0xc9, 0xca, 0xcb, 0xcc, 0xcd, 0xce, 0xcf, 0xd0, 0xd1, 0xd2, 0xd3,
  0xd4, 0xd5, 0xd6, 0xd7, 0xd8, 0xd9, 0xda, 0xdb, 0xdc, 0xdd, 0xde, 0xdf,
  0xe0, 0xe1, 0xe2, 0xe3, 0xe4, 0xe5, 0xe6, 0xe7, 0xe8, 0xe9, 0xea, 0xeb,
  0xec, 0xed, 0xee, 0xef, 0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7,
  0xf8, 0xf9, 0xfa, 0xfb, 0xfc, 0xfd, 0xfe, 0xff
};
static const unsigned int resources_icc_cmyk_icc_len = 187484;







mupdf-1.21.1-source/source/fitz/icc/gray.icc.h

// This is an automatically generated file. Do not edit.
static const unsigned char resources_icc_gray_icc[] = {
  0x00, 0x00, 0x01, 0xa0, 0x00, 0x00, 0x00, 0x00, 0x02, 0x10, 0x00, 0x00,
  0x6d, 0x6e, 0x74, 0x72, 0x47, 0x52, 0x41, 0x59, 0x58, 0x59, 0x5a, 0x20,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x61, 0x63, 0x73, 0x70, 0x41, 0x50, 0x50, 0x4c, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xf6, 0xd6,
  0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0xd3, 0x2d, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x05,
  0x64, 0x65, 0x73, 0x63, 0x00, 0x00, 0x00, 0xc0, 0x00, 0x00, 0x00, 0x7d,
  0x63, 0x70, 0x72, 0x74, 0x00, 0x00, 0x01, 0x40, 0x00, 0x00, 0x00, 0x28,
  0x77, 0x74, 0x70, 0x74, 0x00, 0x00, 0x01, 0x68, 0x00, 0x00, 0x00, 0x14,
  0x62, 0x6b, 0x70, 0x74, 0x00, 0x00, 0x01, 0x7c, 0x00, 0x00, 0x00, 0x14,
  0x6b, 0x54, 0x52, 0x43, 0x00, 0x00, 0x01, 0x90, 0x00, 0x00, 0x00, 0x0e,
  0x64, 0x65, 0x73, 0x63, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x23,
  0x41, 0x72, 0x74, 0x69, 0x66, 0x65, 0x78, 0x20, 0x53, 0x6f, 0x66, 0x74,
  0x77, 0x61, 0x72, 0x65, 0x20, 0x73, 0x47, 0x72, 0x61, 0x79, 0x20, 0x49,
  0x43, 0x43, 0x20, 0x50, 0x72, 0x6f, 0x66, 0x69, 0x6c, 0x65, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x74, 0x65, 0x78, 0x74,
  0x00, 0x00, 0x00, 0x00, 0x43, 0x6f, 0x70, 0x79, 0x72, 0x69, 0x67, 0x68,
  0x74, 0x20, 0x41, 0x72, 0x74, 0x69, 0x66, 0x65, 0x78, 0x20, 0x53, 0x6f,
  0x66, 0x74, 0x77, 0x61, 0x72, 0x65, 0x20, 0x32, 0x30, 0x31, 0x31, 0x00,
  0x58, 0x59, 0x5a, 0x20, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xf3, 0x54,
  0x00, 0x01, 0x00, 0x00, 0x00, 0x01, 0x16, 0xcf, 0x58, 0x59, 0x5a, 0x20,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x63, 0x75, 0x72, 0x76, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x01, 0x01, 0xcd, 0x00, 0x00
};
static const unsigned int resources_icc_gray_icc_len = 416;







mupdf-1.21.1-source/source/fitz/icc/lab.icc.h

// This is an automatically generated file. Do not edit.
static const unsigned char resources_icc_lab_icc[] = {
  0x00, 0x00, 0x07, 0xb4, 0x61, 0x70, 0x70, 0x6c, 0x02, 0x10, 0x00, 0x00,
  0x73, 0x70, 0x61, 0x63, 0x4c, 0x61, 0x62, 0x20, 0x4c, 0x61, 0x62, 0x20,
  0x07, 0xd9, 0x00, 0x08, 0x00, 0x1b, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x61, 0x63, 0x73, 0x70, 0x41, 0x50, 0x50, 0x4c, 0x00, 0x00, 0x00, 0x00,
  0x6e, 0x6f, 0x6e, 0x65, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xf6, 0xd6,
  0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0xd3, 0x2d, 0x61, 0x70, 0x70, 0x6c,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x05,
  0x63, 0x70, 0x72, 0x74, 0x00, 0x00, 0x00, 0xc0, 0x00, 0x00, 0x00, 0x32,
  0x64, 0x65, 0x73, 0x63, 0x00, 0x00, 0x00, 0xf4, 0x00, 0x00, 0x00, 0x62,
  0x77, 0x74, 0x70, 0x74, 0x00, 0x00, 0x01, 0x58, 0x00, 0x00, 0x00, 0x14,
  0x41, 0x32, 0x42, 0x30, 0x00, 0x00, 0x01, 0x6c, 0x00, 0x00, 0x06, 0x48,
  0x42, 0x32, 0x41, 0x30, 0x00, 0x00, 0x01, 0x6c, 0x00, 0x00, 0x06, 0x48,
  0x74, 0x65, 0x78, 0x74, 0x00, 0x00, 0x00, 0x00, 0x43, 0x6f, 0x70, 0x79,
  0x72, 0x69, 0x67, 0x68, 0x74, 0x20, 0x32, 0x30, 0x30, 0x39, 0x20, 0x41,
  0x72, 0x74, 0x69, 0x66, 0x65, 0x78, 0x20, 0x53, 0x6f, 0x66, 0x74, 0x77,
  0x61, 0x72, 0x65, 0x20, 0x49, 0x6e, 0x63, 0x20, 0x20, 0x20, 0x20, 0x20,
  0x20, 0x00, 0x00, 0x00, 0x64, 0x65, 0x73, 0x63, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x08, 0x4c, 0x61, 0x62, 0x32, 0x4c, 0x61, 0x62, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x58, 0x59, 0x5a, 0x20,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xf6, 0xd6, 0x00, 0x01, 0x00, 0x00,
  0x00, 0x00, 0xd3, 0x2c, 0x6d, 0x66, 0x74, 0x31, 0x00, 0x00, 0x00, 0x00,
  0x03, 0x03, 0x02, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x01, 0x00, 0x00, 0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
  0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f, 0x10, 0x11, 0x12, 0x13,
  0x14, 0x15, 0x16, 0x17, 0x18, 0x19, 0x1a, 0x1b, 0x1c, 0x1d, 0x1e, 0x1f,
  0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27, 0x28, 0x29, 0x2a, 0x2b,
  0x2c, 0x2d, 0x2e, 0x2f, 0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
  0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f, 0x40, 0x41, 0x42, 0x43,
  0x44, 0x45, 0x46, 0x47, 0x48, 0x49, 0x4a, 0x4b, 0x4c, 0x4d, 0x4e, 0x4f,
  0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57, 0x58, 0x59, 0x5a, 0x5b,
  0x5c, 0x5d, 0x5e, 0x5f, 0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
  0x68, 0x69, 0x6a, 0x6b, 0x6c, 0x6d, 0x6e, 0x6f, 0x70, 0x71, 0x72, 0x73,
  0x74, 0x75, 0x76, 0x77, 0x78, 0x79, 0x7a, 0x7b, 0x7c, 0x7d, 0x7e, 0x7f,
  0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87, 0x88, 0x89, 0x8a, 0x8b,
  0x8c, 0x8d, 0x8e, 0x8f, 0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97,
  0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f, 0xa0, 0xa1, 0xa2, 0xa3,
  0xa4, 0xa5, 0xa6, 0xa7, 0xa8, 0xa9, 0xaa, 0xab, 0xac, 0xad, 0xae, 0xaf,
  0xb0, 0xb1, 0xb2, 0xb3, 0xb4, 0xb5, 0xb6, 0xb7, 0xb8, 0xb9, 0xba, 0xbb,
  0xbc, 0xbd, 0xbe, 0xbf, 0xc0, 0xc1, 0xc2, 0xc3, 0xc4, 0xc5, 0xc6, 0xc7,
  0xc8, 0xc9, 0xca, 0xcb, 0xcc, 0xcd, 0xce, 0xcf, 0xd0, 0xd1, 0xd2, 0xd3,
  0xd4, 0xd5, 0xd6, 0xd7, 0xd8, 0xd9, 0xda, 0xdb, 0xdc, 0xdd, 0xde, 0xdf,
  0xe0, 0xe1, 0xe2, 0xe3, 0xe4, 0xe5, 0xe6, 0xe7, 0xe8, 0xe9, 0xea, 0xeb,
  0xec, 0xed, 0xee, 0xef, 0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7,
  0xf8, 0xf9, 0xfa, 0xfb, 0xfc, 0xfd, 0xfe, 0xff, 0x00, 0x01, 0x02, 0x03,
  0x04, 0x05, 0x06, 0x07, 0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
  0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17, 0x18, 0x19, 0x1a, 0x1b,
  0x1c, 0x1d, 0x1e, 0x1f, 0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
  0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f, 0x30, 0x31, 0x32, 0x33,
  0x34, 0x35, 0x36, 0x37, 0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
  0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47, 0x48, 0x49, 0x4a, 0x4b,
  0x4c, 0x4d, 0x4e, 0x4f, 0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
  0x58, 0x59, 0x5a, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f, 0x60, 0x61, 0x62, 0x63,
  0x64, 0x65, 0x66, 0x67, 0x68, 0x69, 0x6a, 0x6b, 0x6c, 0x6d, 0x6e, 0x6f,
  0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77, 0x78, 0x79, 0x7a, 0x7b,
  0x7c, 0x7d, 0x7e, 0x7f, 0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87,
  0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f, 0x90, 0x91, 0x92, 0x93,
  0x94, 0x95, 0x96, 0x97, 0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
  0xa0, 0xa1, 0xa2, 0xa3, 0xa4, 0xa5, 0xa6, 0xa7, 0xa8, 0xa9, 0xaa, 0xab,
  0xac, 0xad, 0xae, 0xaf, 0xb0, 0xb1, 0xb2, 0xb3, 0xb4, 0xb5, 0xb6, 0xb7,
  0xb8, 0xb9, 0xba, 0xbb, 0xbc, 0xbd, 0xbe, 0xbf, 0xc0, 0xc1, 0xc2, 0xc3,
  0xc4, 0xc5, 0xc6, 0xc7, 0xc8, 0xc9, 0xca, 0xcb, 0xcc, 0xcd, 0xce, 0xcf,
  0xd0, 0xd1, 0xd2, 0xd3, 0xd4, 0xd5, 0xd6, 0xd7, 0xd8, 0xd9, 0xda, 0xdb,
  0xdc, 0xdd, 0xde, 0xdf, 0xe0, 0xe1, 0xe2, 0xe3, 0xe4, 0xe5, 0xe6, 0xe7,
  0xe8, 0xe9, 0xea, 0xeb, 0xec, 0xed, 0xee, 0xef, 0xf0, 0xf1, 0xf2, 0xf3,
  0xf4, 0xf5, 0xf6, 0xf7, 0xf8, 0xf9, 0xfa, 0xfb, 0xfc, 0xfd, 0xfe, 0xff,
  0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08, 0x09, 0x0a, 0x0b,
  0x0c, 0x0d, 0x0e, 0x0f, 0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
  0x18, 0x19, 0x1a, 0x1b, 0x1c, 0x1d, 0x1e, 0x1f, 0x20, 0x21, 0x22, 0x23,
  0x24, 0x25, 0x26, 0x27, 0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
  0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39, 0x3a, 0x3b,
  0x3c, 0x3d, 0x3e, 0x3f, 0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
  0x48, 0x49, 0x4a, 0x4b, 0x4c, 0x4d, 0x4e, 0x4f, 0x50, 0x51, 0x52, 0x53,
  0x54, 0x55, 0x56, 0x57, 0x58, 0x59, 0x5a, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
  0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67, 0x68, 0x69, 0x6a, 0x6b,
  0x6c, 0x6d, 0x6e, 0x6f, 0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
  0x78, 0x79, 0x7a, 0x7b, 0x7c, 0x7d, 0x7e, 0x7f, 0x80, 0x81, 0x82, 0x83,
  0x84, 0x85, 0x86, 0x87, 0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
  0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97, 0x98, 0x99, 0x9a, 0x9b,
  0x9c, 0x9d, 0x9e, 0x9f, 0xa0, 0xa1, 0xa2, 0xa3, 0xa4, 0xa5, 0xa6, 0xa7,
  0xa8, 0xa9, 0xaa, 0xab, 0xac, 0xad, 0xae, 0xaf, 0xb0, 0xb1, 0xb2, 0xb3,
  0xb4, 0xb5, 0xb6, 0xb7, 0xb8, 0xb9, 0xba, 0xbb, 0xbc, 0xbd, 0xbe, 0xbf,
  0xc0, 0xc1, 0xc2, 0xc3, 0xc4, 0xc5, 0xc6, 0xc7, 0xc8, 0xc9, 0xca, 0xcb,
  0xcc, 0xcd, 0xce, 0xcf, 0xd0, 0xd1, 0xd2, 0xd3, 0xd4, 0xd5, 0xd6, 0xd7,
  0xd8, 0xd9, 0xda, 0xdb, 0xdc, 0xdd, 0xde, 0xdf, 0xe0, 0xe1, 0xe2, 0xe3,
  0xe4, 0xe5, 0xe6, 0xe7, 0xe8, 0xe9, 0xea, 0xeb, 0xec, 0xed, 0xee, 0xef,
  0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7, 0xf8, 0xf9, 0xfa, 0xfb,
  0xfc, 0xfd, 0xfe, 0xff, 0x00, 0x00, 0x00, 0x00, 0x00, 0xff, 0x00, 0xff,
  0x00, 0x00, 0xff, 0xff, 0xff, 0x00, 0x00, 0xff, 0x00, 0xff, 0xff, 0xff,
  0x00, 0xff, 0xff, 0xff, 0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
  0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f, 0x10, 0x11, 0x12, 0x13,
  0x14, 0x15, 0x16, 0x17, 0x18, 0x19, 0x1a, 0x1b, 0x1c, 0x1d, 0x1e, 0x1f,
  0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27, 0x28, 0x29, 0x2a, 0x2b,
  0x2c, 0x2d, 0x2e, 0x2f, 0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
  0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f, 0x40, 0x41, 0x42, 0x43,
  0x44, 0x45, 0x46, 0x47, 0x48, 0x49, 0x4a, 0x4b, 0x4c, 0x4d, 0x4e, 0x4f,
  0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57, 0x58, 0x59, 0x5a, 0x5b,
  0x5c, 0x5d, 0x5e, 0x5f, 0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
  0x68, 0x69, 0x6a, 0x6b, 0x6c, 0x6d, 0x6e, 0x6f, 0x70, 0x71, 0x72, 0x73,
  0x74, 0x75, 0x76, 0x77, 0x78, 0x79, 0x7a, 0x7b, 0x7c, 0x7d, 0x7e, 0x7f,
  0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87, 0x88, 0x89, 0x8a, 0x8b,
  0x8c, 0x8d, 0x8e, 0x8f, 0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97,
  0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f, 0xa0, 0xa1, 0xa2, 0xa3,
  0xa4, 0xa5, 0xa6, 0xa7, 0xa8, 0xa9, 0xaa, 0xab, 0xac, 0xad, 0xae, 0xaf,
  0xb0, 0xb1, 0xb2, 0xb3, 0xb4, 0xb5, 0xb6, 0xb7, 0xb8, 0xb9, 0xba, 0xbb,
  0xbc, 0xbd, 0xbe, 0xbf, 0xc0, 0xc1, 0xc2, 0xc3, 0xc4, 0xc5, 0xc6, 0xc7,
  0xc8, 0xc9, 0xca, 0xcb, 0xcc, 0xcd, 0xce, 0xcf, 0xd0, 0xd1, 0xd2, 0xd3,
  0xd4, 0xd5, 0xd6, 0xd7, 0xd8, 0xd9, 0xda, 0xdb, 0xdc, 0xdd, 0xde, 0xdf,
  0xe0, 0xe1, 0xe2, 0xe3, 0xe4, 0xe5, 0xe6, 0xe7, 0xe8, 0xe9, 0xea, 0xeb,
  0xec, 0xed, 0xee, 0xef, 0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7,
  0xf8, 0xf9, 0xfa, 0xfb, 0xfc, 0xfd, 0xfe, 0xff, 0x00, 0x01, 0x02, 0x03,
  0x04, 0x05, 0x06, 0x07, 0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
  0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17, 0x18, 0x19, 0x1a, 0x1b,
  0x1c, 0x1d, 0x1e, 0x1f, 0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
  0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f, 0x30, 0x31, 0x32, 0x33,
  0x34, 0x35, 0x36, 0x37, 0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
  0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47, 0x48, 0x49, 0x4a, 0x4b,
  0x4c, 0x4d, 0x4e, 0x4f, 0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
  0x58, 0x59, 0x5a, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f, 0x60, 0x61, 0x62, 0x63,
  0x64, 0x65, 0x66, 0x67, 0x68, 0x69, 0x6a, 0x6b, 0x6c, 0x6d, 0x6e, 0x6f,
  0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77, 0x78, 0x79, 0x7a, 0x7b,
  0x7c, 0x7d, 0x7e, 0x7f, 0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87,
  0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f, 0x90, 0x91, 0x92, 0x93,
  0x94, 0x95, 0x96, 0x97, 0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
  0xa0, 0xa1, 0xa2, 0xa3, 0xa4, 0xa5, 0xa6, 0xa7, 0xa8, 0xa9, 0xaa, 0xab,
  0xac, 0xad, 0xae, 0xaf, 0xb0, 0xb1, 0xb2, 0xb3, 0xb4, 0xb5, 0xb6, 0xb7,
  0xb8, 0xb9, 0xba, 0xbb, 0xbc, 0xbd, 0xbe, 0xbf, 0xc0, 0xc1, 0xc2, 0xc3,
  0xc4, 0xc5, 0xc6, 0xc7, 0xc8, 0xc9, 0xca, 0xcb, 0xcc, 0xcd, 0xce, 0xcf,
  0xd0, 0xd1, 0xd2, 0xd3, 0xd4, 0xd5, 0xd6, 0xd7, 0xd8, 0xd9, 0xda, 0xdb,
  0xdc, 0xdd, 0xde, 0xdf, 0xe0, 0xe1, 0xe2, 0xe3, 0xe4, 0xe5, 0xe6, 0xe7,
  0xe8, 0xe9, 0xea, 0xeb, 0xec, 0xed, 0xee, 0xef, 0xf0, 0xf1, 0xf2, 0xf3,
  0xf4, 0xf5, 0xf6, 0xf7, 0xf8, 0xf9, 0xfa, 0xfb, 0xfc, 0xfd, 0xfe, 0xff,
  0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08, 0x09, 0x0a, 0x0b,
  0x0c, 0x0d, 0x0e, 0x0f, 0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
  0x18, 0x19, 0x1a, 0x1b, 0x1c, 0x1d, 0x1e, 0x1f, 0x20, 0x21, 0x22, 0x23,
  0x24, 0x25, 0x26, 0x27, 0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
  0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39, 0x3a, 0x3b,
  0x3c, 0x3d, 0x3e, 0x3f, 0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
  0x48, 0x49, 0x4a, 0x4b, 0x4c, 0x4d, 0x4e, 0x4f, 0x50, 0x51, 0x52, 0x53,
  0x54, 0x55, 0x56, 0x57, 0x58, 0x59, 0x5a, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
  0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67, 0x68, 0x69, 0x6a, 0x6b,
  0x6c, 0x6d, 0x6e, 0x6f, 0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
  0x78, 0x79, 0x7a, 0x7b, 0x7c, 0x7d, 0x7e, 0x7f, 0x80, 0x81, 0x82, 0x83,
  0x84, 0x85, 0x86, 0x87, 0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
  0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97, 0x98, 0x99, 0x9a, 0x9b,
  0x9c, 0x9d, 0x9e, 0x9f, 0xa0, 0xa1, 0xa2, 0xa3, 0xa4, 0xa5, 0xa6, 0xa7,
  0xa8, 0xa9, 0xaa, 0xab, 0xac, 0xad, 0xae, 0xaf, 0xb0, 0xb1, 0xb2, 0xb3,
  0xb4, 0xb5, 0xb6, 0xb7, 0xb8, 0xb9, 0xba, 0xbb, 0xbc, 0xbd, 0xbe, 0xbf,
  0xc0, 0xc1, 0xc2, 0xc3, 0xc4, 0xc5, 0xc6, 0xc7, 0xc8, 0xc9, 0xca, 0xcb,
  0xcc, 0xcd, 0xce, 0xcf, 0xd0, 0xd1, 0xd2, 0xd3, 0xd4, 0xd5, 0xd6, 0xd7,
  0xd8, 0xd9, 0xda, 0xdb, 0xdc, 0xdd, 0xde, 0xdf, 0xe0, 0xe1, 0xe2, 0xe3,
  0xe4, 0xe5, 0xe6, 0xe7, 0xe8, 0xe9, 0xea, 0xeb, 0xec, 0xed, 0xee, 0xef,
  0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7, 0xf8, 0xf9, 0xfa, 0xfb,
  0xfc, 0xfd, 0xfe, 0xff
};
static const unsigned int resources_icc_lab_icc_len = 1972;







mupdf-1.21.1-source/source/fitz/icc/rgb.icc.h

// This is an automatically generated file. Do not edit.
static const unsigned char resources_icc_rgb_icc[] = {
  0x00, 0x00, 0x0a, 0x10, 0x00, 0x00, 0x00, 0x00, 0x02, 0x10, 0x00, 0x00,
  0x6d, 0x6e, 0x74, 0x72, 0x52, 0x47, 0x42, 0x20, 0x58, 0x59, 0x5a, 0x20,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x61, 0x63, 0x73, 0x70, 0x41, 0x50, 0x50, 0x4c, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xf6, 0xd6,
  0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0xd3, 0x2d, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0a,
  0x64, 0x65, 0x73, 0x63, 0x00, 0x00, 0x00, 0xfc, 0x00, 0x00, 0x00, 0x7c,
  0x63, 0x70, 0x72, 0x74, 0x00, 0x00, 0x01, 0x78, 0x00, 0x00, 0x00, 0x28,
  0x77, 0x74, 0x70, 0x74, 0x00, 0x00, 0x01, 0xa0, 0x00, 0x00, 0x00, 0x14,
  0x62, 0x6b, 0x70, 0x74, 0x00, 0x00, 0x01, 0xb4, 0x00, 0x00, 0x00, 0x14,
  0x72, 0x58, 0x59, 0x5a, 0x00, 0x00, 0x01, 0xc8, 0x00, 0x00, 0x00, 0x14,
  0x67, 0x58, 0x59, 0x5a, 0x00, 0x00, 0x01, 0xdc, 0x00, 0x00, 0x00, 0x14,
  0x62, 0x58, 0x59, 0x5a, 0x00, 0x00, 0x01, 0xf0, 0x00, 0x00, 0x00, 0x14,
  0x72, 0x54, 0x52, 0x43, 0x00, 0x00, 0x02, 0x04, 0x00, 0x00, 0x08, 0x0c,
  0x67, 0x54, 0x52, 0x43, 0x00, 0x00, 0x02, 0x04, 0x00, 0x00, 0x08, 0x0c,
  0x62, 0x54, 0x52, 0x43, 0x00, 0x00, 0x02, 0x04, 0x00, 0x00, 0x08, 0x0c,
  0x64, 0x65, 0x73, 0x63, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x22,
  0x41, 0x72, 0x74, 0x69, 0x66, 0x65, 0x78, 0x20, 0x53, 0x6f, 0x66, 0x74,
  0x77, 0x61, 0x72, 0x65, 0x20, 0x73, 0x52, 0x47, 0x42, 0x20, 0x49, 0x43,
  0x43, 0x20, 0x50, 0x72, 0x6f, 0x66, 0x69, 0x6c, 0x65, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x22, 0x41, 0x72, 0x74,
  0x69, 0x66, 0x65, 0x78, 0x20, 0x53, 0x6f, 0x66, 0x74, 0x77, 0x61, 0x72,
  0x65, 0x20, 0x73, 0x52, 0x47, 0x42, 0x20, 0x49, 0x43, 0x43, 0x20, 0x50,
  0x72, 0x6f, 0x66, 0x69, 0x6c, 0x65, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x74, 0x65, 0x78, 0x74, 0x00, 0x00, 0x00, 0x00,
  0x43, 0x6f, 0x70, 0x79, 0x72, 0x69, 0x67, 0x68, 0x74, 0x20, 0x41, 0x72,
  0x74, 0x69, 0x66, 0x65, 0x78, 0x20, 0x53, 0x6f, 0x66, 0x74, 0x77, 0x61,
  0x72, 0x65, 0x20, 0x32, 0x30, 0x31, 0x31, 0x00, 0x58, 0x59, 0x5a, 0x20,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xf3, 0x51, 0x00, 0x01, 0x00, 0x00,
  0x00, 0x01, 0x16, 0xcc, 0x58, 0x59, 0x5a, 0x20, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
  0x58, 0x59, 0x5a, 0x20, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x6f, 0xa2,
  0x00, 0x00, 0x38, 0xf5, 0x00, 0x00, 0x03, 0x90, 0x58, 0x59, 0x5a, 0x20,
  0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x62, 0x99, 0x00, 0x00, 0xb7, 0x85,
  0x00, 0x00, 0x18, 0xda, 0x58, 0x59, 0x5a, 0x20, 0x00, 0x00, 0x00, 0x00,
  0x00, 0x00, 0x24, 0xa0, 0x00, 0x00, 0x0f, 0x84, 0x00, 0x00, 0xb6, 0xcf,
  0x63, 0x75, 0x72, 0x76, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x04, 0x00,
  0x00, 0x00, 0x00, 0x05, 0x00, 0x0a, 0x00, 0x0f, 0x00, 0x14, 0x00, 0x19,
  0x00, 0x1e, 0x00, 0x23, 0x00, 0x28, 0x00, 0x2d, 0x00, 0x32, 0x00, 0x37,
  0x00, 0x3b, 0x00, 0x40, 0x00, 0x45, 0x00, 0x4a, 0x00, 0x4f, 0x00, 0x54,
  0x00, 0x59, 0x00, 0x5e, 0x00, 0x63, 0x00, 0x68, 0x00, 0x6d, 0x00, 0x72,
  0x00, 0x77, 0x00, 0x7c, 0x00, 0x81, 0x00, 0x86, 0x00, 0x8b, 0x00, 0x90,
  0x00, 0x95, 0x00, 0x9a, 0x00, 0x9f, 0x00, 0xa4, 0x00, 0xa9, 0x00, 0xae,
  0x00, 0xb2, 0x00, 0xb7, 0x00, 0xbc, 0x00, 0xc1, 0x00, 0xc6, 0x00, 0xcb,
  0x00, 0xd0, 0x00, 0xd5, 0x00, 0xdb, 0x00, 0xe0, 0x00, 0xe5, 0x00, 0xeb,
  0x00, 0xf0, 0x00, 0xf6, 0x00, 0xfb, 0x01, 0x01, 0x01, 0x07, 0x01, 0x0d,
  0x01, 0x13, 0x01, 0x19, 0x01, 0x1f, 0x01, 0x25, 0x01, 0x2b, 0x01, 0x32,
  0x01, 0x38, 0x01, 0x3e, 0x01, 0x45, 0x01, 0x4c, 0x01, 0x52, 0x01, 0x59,
  0x01, 0x60, 0x01, 0x67, 0x01, 0x6e, 0x01, 0x75, 0x01, 0x7c, 0x01, 0x83,
  0x01, 0x8b, 0x01, 0x92, 0x01, 0x9a, 0x01, 0xa1, 0x01, 0xa9, 0x01, 0xb1,
  0x01, 0xb9, 0x01, 0xc1, 0x01, 0xc9, 0x01, 0xd1, 0x01, 0xd9, 0x01, 0xe1,
  0x01, 0xe9, 0x01, 0xf2, 0x01, 0xfa, 0x02, 0x03, 0x02, 0x0c, 0x02, 0x14,
  0x02, 0x1d, 0x02, 0x26, 0x02, 0x2f, 0x02, 0x38, 0x02, 0x41, 0x02, 0x4b,
  0x02, 0x54, 0x02, 0x5d, 0x02, 0x67, 0x02, 0x71, 0x02, 0x7a, 0x02, 0x84,
  0x02, 0x8e, 0x02, 0x98, 0x02, 0xa2, 0x02, 0xac, 0x02, 0xb6, 0x02, 0xc1,
  0x02, 0xcb, 0x02, 0xd5, 0x02, 0xe0, 0x02, 0xeb, 0x02, 0xf5, 0x03, 0x00,
  0x03, 0x0b, 0x03, 0x16, 0x03, 0x21, 0x03, 0x2d, 0x03, 0x38, 0x03, 0x43,
  0x03, 0x4f, 0x03, 0x5a, 0x03, 0x66, 0x03, 0x72, 0x03, 0x7e, 0x03, 0x8a,
  0x03, 0x96, 0x03, 0xa2, 0x03, 0xae, 0x03, 0xba, 0x03, 0xc7, 0x03, 0xd3,
  0x03, 0xe0, 0x03, 0xec, 0x03, 0xf9, 0x04, 0x06, 0x04, 0x13, 0x04, 0x20,
  0x04, 0x2d, 0x04, 0x3b, 0x04, 0x48, 0x04, 0x55, 0x04, 0x63, 0x04, 0x71,
  0x04, 0x7e, 0x04, 0x8c, 0x04, 0x9a, 0x04, 0xa8, 0x04, 0xb6, 0x04, 0xc4,
  0x04, 0xd3, 0x04, 0xe1, 0x04, 0xf0, 0x04, 0xfe, 0x05, 0x0d, 0x05, 0x1c,
  0x05, 0x2b, 0x05, 0x3a, 0x05, 0x49, 0x05, 0x58, 0x05, 0x67, 0x05, 0x77,
  0x05, 0x86, 0x05, 0x96, 0x05, 0xa6, 0x05, 0xb5, 0x05, 0xc5, 0x05, 0xd5,
  0x05, 0xe5, 0x05, 0xf6, 0x06, 0x06, 0x06, 0x16, 0x06, 0x27, 0x06, 0x37,
  0x06, 0x48, 0x06, 0x59, 0x06, 0x6a, 0x06, 0x7b, 0x06, 0x8c, 0x06, 0x9d,
  0x06, 0xaf, 0x06, 0xc0, 0x06, 0xd1, 0x06, 0xe3, 0x06, 0xf5, 0x07, 0x07,
  0x07, 0x19, 0x07, 0x2b, 0x07, 0x3d, 0x07, 0x4f, 0x07, 0x61, 0x07, 0x74,
  0x07, 0x86, 0x07, 0x99, 0x07, 0xac, 0x07, 0xbf, 0x07, 0xd2, 0x07, 0xe5,
  0x07, 0xf8, 0x08, 0x0b, 0x08, 0x1f, 0x08, 0x32, 0x08, 0x46, 0x08, 0x5a,
  0x08, 0x6e, 0x08, 0x82, 0x08, 0x96, 0x08, 0xaa, 0x08, 0xbe, 0x08, 0xd2,
  0x08, 0xe7, 0x08, 0xfb, 0x09, 0x10, 0x09, 0x25, 0x09, 0x3a, 0x09, 0x4f,
  0x09, 0x64, 0x09, 0x79, 0x09, 0x8f, 0x09, 0xa4, 0x09, 0xba, 0x09, 0xcf,
  0x09, 0xe5, 0x09, 0xfb, 0x0a, 0x11, 0x0a, 0x27, 0x0a, 0x3d, 0x0a, 0x54,
  0x0a, 0x6a, 0x0a, 0x81, 0x0a, 0x98, 0x0a, 0xae, 0x0a, 0xc5, 0x0a, 0xdc,
  0x0a, 0xf3, 0x0b, 0x0b, 0x0b, 0x22, 0x0b, 0x39, 0x0b, 0x51, 0x0b, 0x69,
  0x0b, 0x80, 0x0b, 0x98, 0x0b, 0xb0, 0x0b, 0xc8, 0x0b, 0xe1, 0x0b, 0xf9,
  0x0c, 0x12, 0x0c, 0x2a, 0x0c, 0x43, 0x0c, 0x5c, 0x0c, 0x75, 0x0c, 0x8e,
  0x0c, 0xa7, 0x0c, 0xc0, 0x0c, 0xd9, 0x0c, 0xf3, 0x0d, 0x0d, 0x0d, 0x26,
  0x0d, 0x40, 0x0d, 0x5a, 0x0d, 0x74, 0x0d, 0x8e, 0x0d, 0xa9, 0x0d, 0xc3,
  0x0d, 0xde, 0x0d, 0xf8, 0x0e, 0x13, 0x0e, 0x2e, 0x0e, 0x49, 0x0e, 0x64,
  0x0e, 0x7f, 0x0e, 0x9b, 0x0e, 0xb6, 0x0e, 0xd2, 0x0e, 0xee, 0x0f, 0x09,
  0x0f, 0x25, 0x0f, 0x41, 0x0f, 0x5e, 0x0f, 0x7a, 0x0f, 0x96, 0x0f, 0xb3,
  0x0f, 0xcf, 0x0f, 0xec, 0x10, 0x09, 0x10, 0x26, 0x10, 0x43, 0x10, 0x61,
  0x10, 0x7e, 0x10, 0x9b, 0x10, 0xb9, 0x10, 0xd7, 0x10, 0xf5, 0x11, 0x13,
  0x11, 0x31, 0x11, 0x4f, 0x11, 0x6d, 0x11, 0x8c, 0x11, 0xaa, 0x11, 0xc9,
  0x11, 0xe8, 0x12, 0x07, 0x12, 0x26, 0x12, 0x45, 0x12, 0x64, 0x12, 0x84,
  0x12, 0xa3, 0x12, 0xc3, 0x12, 0xe3, 0x13, 0x03, 0x13, 0x23, 0x13, 0x43,
  0x13, 0x63, 0x13, 0x83, 0x13, 0xa4, 0x13, 0xc5, 0x13, 0xe5, 0x14, 0x06,
  0x14, 0x27, 0x14, 0x49, 0x14, 0x6a, 0x14, 0x8b, 0x14, 0xad, 0x14, 0xce,
  0x14, 0xf0, 0x15, 0x12, 0x15, 0x34, 0x15, 0x56, 0x15, 0x78, 0x15, 0x9b,
  0x15, 0xbd, 0x15, 0xe0, 0x16, 0x03, 0x16, 0x26, 0x16, 0x49, 0x16, 0x6c,
  0x16, 0x8f, 0x16, 0xb2, 0x16, 0xd6, 0x16, 0xfa, 0x17, 0x1d, 0x17, 0x41,
  0x17, 0x65, 0x17, 0x89, 0x17, 0xae, 0x17, 0xd2, 0x17, 0xf7, 0x18, 0x1b,
  0x18, 0x40, 0x18, 0x65, 0x18, 0x8a, 0x18, 0xaf, 0x18, 0xd5, 0x18, 0xfa,
  0x19, 0x20, 0x19, 0x45, 0x19, 0x6b, 0x19, 0x91, 0x19, 0xb7, 0x19, 0xdd,
  0x1a, 0x04, 0x1a, 0x2a, 0x1a, 0x51, 0x1a, 0x77, 0x1a, 0x9e, 0x1a, 0xc5,
  0x1a, 0xec, 0x1b, 0x14, 0x1b, 0x3b, 0x1b, 0x63, 0x1b, 0x8a, 0x1b, 0xb2,
  0x1b, 0xda, 0x1c, 0x02, 0x1c, 0x2a, 0x1c, 0x52, 0x1c, 0x7b, 0x1c, 0xa3,
  0x1c, 0xcc, 0x1c, 0xf5, 0x1d, 0x1e, 0x1d, 0x47, 0x1d, 0x70, 0x1d, 0x99,
  0x1d, 0xc3, 0x1d, 0xec, 0x1e, 0x16, 0x1e, 0x40, 0x1e, 0x6a, 0x1e, 0x94,
  0x1e, 0xbe, 0x1e, 0xe9, 0x1f, 0x13, 0x1f, 0x3e, 0x1f, 0x69, 0x1f, 0x94,
  0x1f, 0xbf, 0x1f, 0xea, 0x20, 0x15, 0x20, 0x41, 0x20, 0x6c, 0x20, 0x98,
  0x20, 0xc4, 0x20, 0xf0, 0x21, 0x1c, 0x21, 0x48, 0x21, 0x75, 0x21, 0xa1,
  0x21, 0xce, 0x21, 0xfb, 0x22, 0x27, 0x22, 0x55, 0x22, 0x82, 0x22, 0xaf,
  0x22, 0xdd, 0x23, 0x0a, 0x23, 0x38, 0x23, 0x66, 0x23, 0x94, 0x23, 0xc2,
  0x23, 0xf0, 0x24, 0x1f, 0x24, 0x4d, 0x24, 0x7c, 0x24, 0xab, 0x24, 0xda,
  0x25, 0x09, 0x25, 0x38, 0x25, 0x68, 0x25, 0x97, 0x25, 0xc7, 0x25, 0xf7,
  0x26, 0x27, 0x26, 0x57, 0x26, 0x87, 0x26, 0xb7, 0x26, 0xe8, 0x27, 0x18,
  0x27, 0x49, 0x27, 0x7a, 0x27, 0xab, 0x27, 0xdc, 0x28, 0x0d, 0x28, 0x3f,
  0x28, 0x71, 0x28, 0xa2, 0x28, 0xd4, 0x29, 0x06, 0x29, 0x38, 0x29, 0x6b,
  0x29, 0x9d, 0x29, 0xd0, 0x2a, 0x02, 0x2a, 0x35, 0x2a, 0x68, 0x2a, 0x9b,
  0x2a, 0xcf, 0x2b, 0x02, 0x2b, 0x36, 0x2b, 0x69, 0x2b, 0x9d, 0x2b, 0xd1,
  0x2c, 0x05, 0x2c, 0x39, 0x2c, 0x6e, 0x2c, 0xa2, 0x2c, 0xd7, 0x2d, 0x0c,
  0x2d, 0x41, 0x2d, 0x76, 0x2d, 0xab, 0x2d, 0xe1, 0x2e, 0x16, 0x2e, 0x4c,
  0x2e, 0x82, 0x2e, 0xb7, 0x2e, 0xee, 0x2f, 0x24, 0x2f, 0x5a, 0x2f, 0x91,
  0x2f, 0xc7, 0x2f, 0xfe, 0x30, 0x35, 0x30, 0x6c, 0x30, 0xa4, 0x30, 0xdb,
  0x31, 0x12, 0x31, 0x4a, 0x31, 0x82, 0x31, 0xba, 0x31, 0xf2, 0x32, 0x2a,
  0x32, 0x63, 0x32, 0x9b, 0x32, 0xd4, 0x33, 0x0d, 0x33, 0x46, 0x33, 0x7f,
  0x33, 0xb8, 0x33, 0xf1, 0x34, 0x2b, 0x34, 0x65, 0x34, 0x9e, 0x34, 0xd8,
  0x35, 0x13, 0x35, 0x4d, 0x35, 0x87, 0x35, 0xc2, 0x35, 0xfd, 0x36, 0x37,
  0x36, 0x72, 0x36, 0xae, 0x36, 0xe9, 0x37, 0x24, 0x37, 0x60, 0x37, 0x9c,
  0x37, 0xd7, 0x38, 0x14, 0x38, 0x50, 0x38, 0x8c, 0x38, 0xc8, 0x39, 0x05,
  0x39, 0x42, 0x39, 0x7f, 0x39, 0xbc, 0x39, 0xf9, 0x3a, 0x36, 0x3a, 0x74,
  0x3a, 0xb2, 0x3a, 0xef, 0x3b, 0x2d, 0x3b, 0x6b, 0x3b, 0xaa, 0x3b, 0xe8,
  0x3c, 0x27, 0x3c, 0x65, 0x3c, 0xa4, 0x3c, 0xe3, 0x3d, 0x22, 0x3d, 0x61,
  0x3d, 0xa1, 0x3d, 0xe0, 0x3e, 0x20, 0x3e, 0x60, 0x3e, 0xa0, 0x3e, 0xe0,
  0x3f, 0x21, 0x3f, 0x61, 0x3f, 0xa2, 0x3f, 0xe2, 0x40, 0x23, 0x40, 0x64,
  0x40, 0xa6, 0x40, 0xe7, 0x41, 0x29, 0x41, 0x6a, 0x41, 0xac, 0x41, 0xee,
  0x42, 0x30, 0x42, 0x72, 0x42, 0xb5, 0x42, 0xf7, 0x43, 0x3a, 0x43, 0x7d,
  0x43, 0xc0, 0x44, 0x03, 0x44, 0x47, 0x44, 0x8a, 0x44, 0xce, 0x45, 0x12,
  0x45, 0x55, 0x45, 0x9a, 0x45, 0xde, 0x46, 0x22, 0x46, 0x67, 0x46, 0xab,
  0x46, 0xf0, 0x47, 0x35, 0x47, 0x7b, 0x47, 0xc0, 0x48, 0x05, 0x48, 0x4b,
  0x48, 0x91, 0x48, 0xd7, 0x49, 0x1d, 0x49, 0x63, 0x49, 0xa9, 0x49, 0xf0,
  0x4a, 0x37, 0x4a, 0x7d, 0x4a, 0xc4, 0x4b, 0x0c, 0x4b, 0x53, 0x4b, 0x9a,
  0x4b, 0xe2, 0x4c, 0x2a, 0x4c, 0x72, 0x4c, 0xba, 0x4d, 0x02, 0x4d, 0x4a,
  0x4d, 0x93, 0x4d, 0xdc, 0x4e, 0x25, 0x4e, 0x6e, 0x4e, 0xb7, 0x4f, 0x00,
  0x4f, 0x49, 0x4f, 0x93, 0x4f, 0xdd, 0x50, 0x27, 0x50, 0x71, 0x50, 0xbb,
  0x51, 0x06, 0x51, 0x50, 0x51, 0x9b, 0x51, 0xe6, 0x52, 0x31, 0x52, 0x7c,
  0x52, 0xc7, 0x53, 0x13, 0x53, 0x5f, 0x53, 0xaa, 0x53, 0xf6, 0x54, 0x42,
  0x54, 0x8f, 0x54, 0xdb, 0x55, 0x28, 0x55, 0x75, 0x55, 0xc2, 0x56, 0x0f,
  0x56, 0x5c, 0x56, 0xa9, 0x56, 0xf7, 0x57, 0x44, 0x57, 0x92, 0x57, 0xe0,
  0x58, 0x2f, 0x58, 0x7d, 0x58, 0xcb, 0x59, 0x1a, 0x59, 0x69, 0x59, 0xb8,
  0x5a, 0x07, 0x5a, 0x56, 0x5a, 0xa6, 0x5a, 0xf5, 0x5b, 0x45, 0x5b, 0x95,
  0x5b, 0xe5, 0x5c, 0x35, 0x5c, 0x86, 0x5c, 0xd6, 0x5d, 0x27, 0x5d, 0x78,
  0x5d, 0xc9, 0x5e, 0x1a, 0x5e, 0x6c, 0x5e, 0xbd, 0x5f, 0x0f, 0x5f, 0x61,
  0x5f, 0xb3, 0x60, 0x05, 0x60, 0x57, 0x60, 0xaa, 0x60, 0xfc, 0x61, 0x4f,
  0x61, 0xa2, 0x61, 0xf5, 0x62, 0x49, 0x62, 0x9c, 0x62, 0xf0, 0x63, 0x43,
  0x63, 0x97, 0x63, 0xeb, 0x64, 0x40, 0x64, 0x94, 0x64, 0xe9, 0x65, 0x3d,
  0x65, 0x92, 0x65, 0xe7, 0x66, 0x3d, 0x66, 0x92, 0x66, 0xe8, 0x67, 0x3d,
  0x67, 0x93, 0x67, 0xe9, 0x68, 0x3f, 0x68, 0x96, 0x68, 0xec, 0x69, 0x43,
  0x69, 0x9a, 0x69, 0xf1, 0x6a, 0x48, 0x6a, 0x9f, 0x6a, 0xf7, 0x6b, 0x4f,
  0x6b, 0xa7, 0x6b, 0xff, 0x6c, 0x57, 0x6c, 0xaf, 0x6d, 0x08, 0x6d, 0x60,
  0x6d, 0xb9, 0x6e, 0x12, 0x6e, 0x6b, 0x6e, 0xc4, 0x6f, 0x1e, 0x6f, 0x78,
  0x6f, 0xd1, 0x70, 0x2b, 0x70, 0x86, 0x70, 0xe0, 0x71, 0x3a, 0x71, 0x95,
  0x71, 0xf0, 0x72, 0x4b, 0x72, 0xa6, 0x73, 0x01, 0x73, 0x5d, 0x73, 0xb8,
  0x74, 0x14, 0x74, 0x70, 0x74, 0xcc, 0x75, 0x28, 0x75, 0x85, 0x75, 0xe1,
  0x76, 0x3e, 0x76, 0x9b, 0x76, 0xf8, 0x77, 0x56, 0x77, 0xb3, 0x78, 0x11,
  0x78, 0x6e, 0x78, 0xcc, 0x79, 0x2a, 0x79, 0x89, 0x79, 0xe7, 0x7a, 0x46,
  0x7a, 0xa5, 0x7b, 0x04, 0x7b, 0x63, 0x7b, 0xc2, 0x7c, 0x21, 0x7c, 0x81,
  0x7c, 0xe1, 0x7d, 0x41, 0x7d, 0xa1, 0x7e, 0x01, 0x7e, 0x62, 0x7e, 0xc2,
  0x7f, 0x23, 0x7f, 0x84, 0x7f, 0xe5, 0x80, 0x47, 0x80, 0xa8, 0x81, 0x0a,
  0x81, 0x6b, 0x81, 0xcd, 0x82, 0x30, 0x82, 0x92, 0x82, 0xf4, 0x83, 0x57,
  0x83, 0xba, 0x84, 0x1d, 0x84, 0x80, 0x84, 0xe3, 0x85, 0x47, 0x85, 0xab,
  0x86, 0x0e, 0x86, 0x72, 0x86, 0xd7, 0x87, 0x3b, 0x87, 0x9f, 0x88, 0x04,
  0x88, 0x69, 0x88, 0xce, 0x89, 0x33, 0x89, 0x99, 0x89, 0xfe, 0x8a, 0x64,
  0x8a, 0xca, 0x8b, 0x30, 0x8b, 0x96, 0x8b, 0xfc, 0x8c, 0x63, 0x8c, 0xca,
  0x8d, 0x31, 0x8d, 0x98, 0x8d, 0xff, 0x8e, 0x66, 0x8e, 0xce, 0x8f, 0x36,
  0x8f, 0x9e, 0x90, 0x06, 0x90, 0x6e, 0x90, 0xd6, 0x91, 0x3f, 0x91, 0xa8,
  0x92, 0x11, 0x92, 0x7a, 0x92, 0xe3, 0x93, 0x4d, 0x93, 0xb6, 0x94, 0x20,
  0x94, 0x8a, 0x94, 0xf4, 0x95, 0x5f, 0x95, 0xc9, 0x96, 0x34, 0x96, 0x9f,
  0x97, 0x0a, 0x97, 0x75, 0x97, 0xe0, 0x98, 0x4c, 0x98, 0xb8, 0x99, 0x24,
  0x99, 0x90, 0x99, 0xfc, 0x9a, 0x68, 0x9a, 0xd5, 0x9b, 0x42, 0x9b, 0xaf,
  0x9c, 0x1c, 0x9c, 0x89, 0x9c, 0xf7, 0x9d, 0x64, 0x9d, 0xd2, 0x9e, 0x40,
  0x9e, 0xae, 0x9f, 0x1d, 0x9f, 0x8b, 0x9f, 0xfa, 0xa0, 0x69, 0xa0, 0xd8,
  0xa1, 0x47, 0xa1, 0xb6, 0xa2, 0x26, 0xa2, 0x96, 0xa3, 0x06, 0xa3, 0x76,
  0xa3, 0xe6, 0xa4, 0x56, 0xa4, 0xc7, 0xa5, 0x38, 0xa5, 0xa9, 0xa6, 0x1a,
  0xa6, 0x8b, 0xa6, 0xfd, 0xa7, 0x6e, 0xa7, 0xe0, 0xa8, 0x52, 0xa8, 0xc4,
  0xa9, 0x37, 0xa9, 0xa9, 0xaa, 0x1c, 0xaa, 0x8f, 0xab, 0x02, 0xab, 0x75,
  0xab, 0xe9, 0xac, 0x5c, 0xac, 0xd0, 0xad, 0x44, 0xad, 0xb8, 0xae, 0x2d,
  0xae, 0xa1, 0xaf, 0x16, 0xaf, 0x8b, 0xb0, 0x00, 0xb0, 0x75, 0xb0, 0xea,
  0xb1, 0x60, 0xb1, 0xd6, 0xb2, 0x4b, 0xb2, 0xc2, 0xb3, 0x38, 0xb3, 0xae,
  0xb4, 0x25, 0xb4, 0x9c, 0xb5, 0x13, 0xb5, 0x8a, 0xb6, 0x01, 0xb6, 0x79,
  0xb6, 0xf0, 0xb7, 0x68, 0xb7, 0xe0, 0xb8, 0x59, 0xb8, 0xd1, 0xb9, 0x4a,
  0xb9, 0xc2, 0xba, 0x3b, 0xba, 0xb5, 0xbb, 0x2e, 0xbb, 0xa7, 0xbc, 0x21,
  0xbc, 0x9b, 0xbd, 0x15, 0xbd, 0x8f, 0xbe, 0x0a, 0xbe, 0x84, 0xbe, 0xff,
  0xbf, 0x7a, 0xbf, 0xf5, 0xc0, 0x70, 0xc0, 0xec, 0xc1, 0x67, 0xc1, 0xe3,
  0xc2, 0x5f, 0xc2, 0xdb, 0xc3, 0x58, 0xc3, 0xd4, 0xc4, 0x51, 0xc4, 0xce,
  0xc5, 0x4b, 0xc5, 0xc8, 0xc6, 0x46, 0xc6, 0xc3, 0xc7, 0x41, 0xc7, 0xbf,
  0xc8, 0x3d, 0xc8, 0xbc, 0xc9, 0x3a, 0xc9, 0xb9, 0xca, 0x38, 0xca, 0xb7,
  0xcb, 0x36, 0xcb, 0xb6, 0xcc, 0x35, 0xcc, 0xb5, 0xcd, 0x35, 0xcd, 0xb5,
  0xce, 0x36, 0xce, 0xb6, 0xcf, 0x37, 0xcf, 0xb8, 0xd0, 0x39, 0xd0, 0xba,
  0xd1, 0x3c, 0xd1, 0xbe, 0xd2, 0x3f, 0xd2, 0xc1, 0xd3, 0x44, 0xd3, 0xc6,
  0xd4, 0x49, 0xd4, 0xcb, 0xd5, 0x4e, 0xd5, 0xd1, 0xd6, 0x55, 0xd6, 0xd8,
  0xd7, 0x5c, 0xd7, 0xe0, 0xd8, 0x64, 0xd8, 0xe8, 0xd9, 0x6c, 0xd9, 0xf1,
  0xda, 0x76, 0xda, 0xfb, 0xdb, 0x80, 0xdc, 0x05, 0xdc, 0x8a, 0xdd, 0x10,
  0xdd, 0x96, 0xde, 0x1c, 0xde, 0xa2, 0xdf, 0x29, 0xdf, 0xaf, 0xe0, 0x36,
  0xe0, 0xbd, 0xe1, 0x44, 0xe1, 0xcc, 0xe2, 0x53, 0xe2, 0xdb, 0xe3, 0x63,
  0xe3, 0xeb, 0xe4, 0x73, 0xe4, 0xfc, 0xe5, 0x84, 0xe6, 0x0d, 0xe6, 0x96,
  0xe7, 0x1f, 0xe7, 0xa9, 0xe8, 0x32, 0xe8, 0xbc, 0xe9, 0x46, 0xe9, 0xd0,
  0xea, 0x5b, 0xea, 0xe5, 0xeb, 0x70, 0xeb, 0xfb, 0xec, 0x86, 0xed, 0x11,
  0xed, 0x9c, 0xee, 0x28, 0xee, 0xb4, 0xef, 0x40, 0xef, 0xcc, 0xf0, 0x58,
  0xf0, 0xe5, 0xf1, 0x72, 0xf1, 0xff, 0xf2, 0x8c, 0xf3, 0x19, 0xf3, 0xa7,
  0xf4, 0x34, 0xf4, 0xc2, 0xf5, 0x50, 0xf5, 0xde, 0xf6, 0x6d, 0xf6, 0xfb,
  0xf7, 0x8a, 0xf8, 0x19, 0xf8, 0xa8, 0xf9, 0x38, 0xf9, 0xc7, 0xfa, 0x57,
  0xfa, 0xe7, 0xfb, 0x77, 0xfc, 0x07, 0xfc, 0x98, 0xfd, 0x29, 0xfd, 0xba,
  0xfe, 0x4b, 0xfe, 0xdc, 0xff, 0x6d, 0xff, 0xff
};
static const unsigned int resources_icc_rgb_icc_len = 2576;
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/* Header file guard bands */
#ifndef ICC_H
#define ICC_H

/*****************************************************************
 Copyright (c) 1994-1996 SunSoft, Inc.

					Rights Reserved

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without restrict-
ion, including without limitation the rights to use, copy, modify,
merge, publish distribute, sublicense, and/or sell copies of the
Software, and to permit persons to whom the Software is furnished
to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NON-
INFRINGEMENT.  IN NO EVENT SHALL SUNSOFT, INC. OR ITS PARENT
COMPANY BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of SunSoft, Inc.
shall not be used in advertising or otherwise to promote the
sale, use or other dealings in this Software without written
authorization from SunSoft Inc.
******************************************************************/

/*
 * This version of the header file corresponds to the profile
 * specification version 3.4.
 *
 * All header file entries are pre-fixed with "ic" to help
 * avoid name space collisions. Signatures are pre-fixed with
 * icSig.
 *
 * The structures defined in this header file were created to
 * represent a description of an ICC profile on disk. Rather
 * than use pointers a technique is used where a single byte array
 * was placed at the end of each structure. This allows us in "C"
 * to extend the structure by allocating more data than is needed
 * to account for variable length structures.
 *
 * This also ensures that data following is allocated
 * contiguously and makes it easier to write and read data from
 * the file.
 *
 * For example to allocate space for a 256 count length UCR
 * and BG array, and fill the allocated data.  Note strlen + 1
 * to remember NULL terminator.
 *
		icUcrBgCurve    *ucrCurve, *bgCurve;
		int             ucr_nbytes, bg_nbytes, string_bytes;
		icUcrBg         *ucrBgWrite;
		char            ucr_string[100], *ucr_char;

		strcpy(ucr_string, "Example ucrBG curves");
		ucr_nbytes = sizeof(icUInt32Number) +
				 (UCR_CURVE_SIZE * sizeof(icUInt16Number));
		bg_nbytes = sizeof(icUInt32Number) +
				 (BG_CURVE_SIZE * sizeof(icUInt16Number));
		string_bytes = strlen(ucr_string) + 1;

		ucrBgWrite = (icUcrBg *)malloc(
								(ucr_nbytes + bg_nbytes + string_bytes));

		ucrCurve = (icUcrBgCurve *)ucrBgWrite->data;
		ucrCurve->count = UCR_CURVE_SIZE;
		for (i=0; i<ucrCurve->count; i++)
				ucrCurve->curve[i] = (icUInt16Number)i;

		bgCurve = (icUcrBgCurve *)((char *)ucrCurve + ucr_nbytes);
		bgCurve->count = BG_CURVE_SIZE;
		for (i=0; i<bgCurve->count; i++)
				bgCurve->curve[i] = 255 - (icUInt16Number)i;

		ucr_char = (char *)((char *)bgCurve + bg_nbytes);
		memcpy(ucr_char, ucr_string, string_bytes);
 *
 */

/*
 * Many of the structures contain variable length arrays. This
 * is represented by the use of the convention.
 *
 *      type    data[icAny];
 */

/*------------------------------------------------------------------------*/
/*
 * Defines used in the specification
 */
#define icMagicNumber                   0x61637370L     /* 'acsp' */
#define icVersionNumber                 0x02100000L     /* 2.1.0, BCD */

/* Screening Encodings */
#define icPrtrDefaultScreensFalse       0x00000000L     /* Bit pos 0 */
#define icPrtrDefaultScreensTrue        0x00000001L     /* Bit pos 0 */
#define icLinesPerInch                  0x00000002L     /* Bit pos 1 */
#define icLinesPerCm                    0x00000000L     /* Bit pos 1 */

/*
 * Device attributes, currently defined values correspond
 * to the low 4 bytes of the 8 byte attribute quantity, see
 * the header for their location.
 */
#define icReflective                    0x00000000L     /* Bit pos 0 */
#define icTransparency                  0x00000001L     /* Bit pos 0 */
#define icGlossy                        0x00000000L     /* Bit pos 1 */
#define icMatte                         0x00000002L     /* Bit pos 1 */

/*
 * Profile header flags, the low 16 bits are reserved for consortium
 * use.
 */
#define icEmbeddedProfileFalse          0x00000000L     /* Bit pos 0 */
#define icEmbeddedProfileTrue           0x00000001L     /* Bit pos 0 */
#define icUseAnywhere                   0x00000000L     /* Bit pos 1 */
#define icUseWithEmbeddedDataOnly       0x00000002L     /* Bit pos 1 */

/* Ascii or Binary data */
#define icAsciiData                     0x00000000L
#define icBinaryData                    0x00000001L

/*
 * Define used to indicate that this is a variable length array
 */
#define icAny                           1

/*------------------------------------------------------------------------*/
/*
 * Use this area to translate platform definitions of long
 * etc into icXXX form. The rest of the header uses the icXXX
 * typedefs. Signatures are 4 byte quantities.
 *
 */

#ifdef PACKAGE_NAME
/*
  June 9, 2003, Adapted for use with configure by Bob Friesenhahn
  Added the stupid check for autoconf by Marti Maria.
  PACKAGE_NAME is defined if autoconf is being used
*/

typedef @UINT8_T@	icUInt8Number;
typedef @UINT16_T@	icUInt16Number;
typedef @UINT32_T@	icUInt32Number;
typedef @UINT32_T@	icUInt64Number[2];

typedef @INT8_T@	icInt8Number;
typedef @INT16_T@	icInt16Number;
typedef @INT32_T@	icInt32Number;
typedef @INT32_T@	icInt64Number[2];

#elif defined (__digital__) && defined (__unix__)

/*
 *Apr-17-2002: Modified by Marti Maria in order to provide wider portability.
 */

/* Tru64 */

#include <inttypes.h>

typedef uint8_t   icUInt8Number;
typedef uint16_t  icUInt16Number;
typedef uint32_t  icUInt32Number;
typedef uint32_t  icUInt64Number[2];

typedef int8_t     icInt8Number;
typedef int16_t    icInt16Number;
typedef int32_t    icInt32Number;
typedef int32_t    icInt64Number[2];

#elif defined(__sgi)
#include "sgidefs.h"

/*
 * Number definitions
 */

/* Unsigned integer numbers */
typedef unsigned char   icUInt8Number;
typedef unsigned short  icUInt16Number;
typedef __uint32_t      icUInt32Number;
typedef __uint32_t      icUInt64Number[2];

/* Signed numbers */
typedef char            icInt8Number;
typedef short           icInt16Number;
typedef __int32_t       icInt32Number;
typedef __int32_t       icInt64Number[2];

#elif defined(__GNUC__) || defined(__unix__) || defined(__unix)

#include <sys/types.h>

#if defined(__sun) || defined(__hpux) || defined (__MINGW) || defined(__MINGW32__) || defined(HAVE_STDINT_H)

#if defined (__MINGW) || defined(__MINGW32__) || defined(HAVE_STDINT_H)
#include <stdint.h>
#endif

typedef uint8_t   icUInt8Number;
typedef uint16_t  icUInt16Number;
typedef uint32_t  icUInt32Number;
typedef uint32_t  icUInt64Number[2];

#else

/* Unsigned integer numbers */
typedef u_int8_t   icUInt8Number;
typedef u_int16_t  icUInt16Number;
typedef u_int32_t  icUInt32Number;
typedef u_int32_t  icUInt64Number[2];

#endif /* defined(__sun) || defined(__hpux) || defined (__MINGW) || defined(__MINGW32__) || defined(HAVE_STDINT_H) */

/* Signed numbers */
typedef int8_t     icInt8Number;
typedef int16_t    icInt16Number;
typedef int32_t    icInt32Number;
typedef int32_t    icInt64Number[2];

#else /* default definitions */

/*
 * Number definitions
 */

/* Unsigned integer numbers */
typedef unsigned char   icUInt8Number;
typedef unsigned short  icUInt16Number;
typedef unsigned long   icUInt32Number;
typedef unsigned long   icUInt64Number[2];

/* Signed numbers */
typedef char            icInt8Number;
typedef short           icInt16Number;
typedef long            icInt32Number;
typedef long            icInt64Number[2];

#endif  /* default defs */

/* Base types */

typedef icInt32Number    icSignature;
typedef icInt32Number    icS15Fixed16Number;
typedef icUInt32Number   icU16Fixed16Number;

/*------------------------------------------------------------------------*/
/* public tags and sizes */
typedef enum {
	icSigAToB0Tag                       = 0x41324230L,  /* 'A2B0' */
	icSigAToB1Tag                       = 0x41324231L,  /* 'A2B1' */
	icSigAToB2Tag                       = 0x41324232L,  /* 'A2B2' */
	icSigBlueColorantTag                = 0x6258595AL,  /* 'bXYZ' */
	icSigBlueTRCTag                     = 0x62545243L,  /* 'bTRC' */
	icSigBToA0Tag                       = 0x42324130L,  /* 'B2A0' */
	icSigBToA1Tag                       = 0x42324131L,  /* 'B2A1' */
	icSigBToA2Tag                       = 0x42324132L,  /* 'B2A2' */
	icSigCalibrationDateTimeTag         = 0x63616C74L,  /* 'calt' */
	icSigCharTargetTag                  = 0x74617267L,  /* 'targ' */
	icSigCopyrightTag                   = 0x63707274L,  /* 'cprt' */
	icSigCrdInfoTag                     = 0x63726469L,  /* 'crdi' */
	icSigDeviceMfgDescTag               = 0x646D6E64L,  /* 'dmnd' */
	icSigDeviceModelDescTag             = 0x646D6464L,  /* 'dmdd' */
	icSigGamutTag                       = 0x67616D74L,  /* 'gamt ' */
	icSigGrayTRCTag                     = 0x6b545243L,  /* 'kTRC' */
	icSigGreenColorantTag               = 0x6758595AL,  /* 'gXYZ' */
	icSigGreenTRCTag                    = 0x67545243L,  /* 'gTRC' */
	icSigLuminanceTag                   = 0x6C756d69L,  /* 'lumi' */
	icSigMeasurementTag                 = 0x6D656173L,  /* 'meas' */
	icSigMediaBlackPointTag             = 0x626B7074L,  /* 'bkpt' */
	icSigMediaWhitePointTag             = 0x77747074L,  /* 'wtpt' */
	icSigNamedColorTag                  = 0x6E636f6CL,  /* 'ncol'
														 * OBSOLETE, use ncl2 */
	icSigNamedColor2Tag                 = 0x6E636C32L,  /* 'ncl2' */
	icSigPreview0Tag                    = 0x70726530L,  /* 'pre0' */
	icSigPreview1Tag                    = 0x70726531L,  /* 'pre1' */
	icSigPreview2Tag                    = 0x70726532L,  /* 'pre2' */
	icSigProfileDescriptionTag          = 0x64657363L,  /* 'desc' */
	icSigProfileSequenceDescTag         = 0x70736571L,  /* 'pseq' */
	icSigPs2CRD0Tag                     = 0x70736430L,  /* 'psd0' */
	icSigPs2CRD1Tag                     = 0x70736431L,  /* 'psd1' */
	icSigPs2CRD2Tag                     = 0x70736432L,  /* 'psd2' */
	icSigPs2CRD3Tag                     = 0x70736433L,  /* 'psd3' */
	icSigPs2CSATag                      = 0x70733273L,  /* 'ps2s' */
	icSigPs2RenderingIntentTag          = 0x70733269L,  /* 'ps2i' */
	icSigRedColorantTag                 = 0x7258595AL,  /* 'rXYZ' */
	icSigRedTRCTag                      = 0x72545243L,  /* 'rTRC' */
	icSigScreeningDescTag               = 0x73637264L,  /* 'scrd' */
	icSigScreeningTag                   = 0x7363726EL,  /* 'scrn' */
	icSigTechnologyTag                  = 0x74656368L,  /* 'tech' */
	icSigUcrBgTag                       = 0x62666420L,  /* 'bfd ' */
	icSigViewingCondDescTag             = 0x76756564L,  /* 'vued' */
	icSigViewingConditionsTag           = 0x76696577L,  /* 'view' */
} icTagSignature;

/* technology signature descriptions */
typedef enum {
	icSigDigitalCamera                  = 0x6463616DL,  /* 'dcam' */
	icSigFilmScanner                    = 0x6673636EL,  /* 'fscn' */
	icSigReflectiveScanner              = 0x7273636EL,  /* 'rscn' */
	icSigInkJetPrinter                  = 0x696A6574L,  /* 'ijet' */
	icSigThermalWaxPrinter              = 0x74776178L,  /* 'twax' */
	icSigElectrophotographicPrinter     = 0x6570686FL,  /* 'epho' */
	icSigElectrostaticPrinter           = 0x65737461L,  /* 'esta' */
	icSigDyeSublimationPrinter          = 0x64737562L,  /* 'dsub' */
	icSigPhotographicPaperPrinter       = 0x7270686FL,  /* 'rpho' */
	icSigFilmWriter                     = 0x6670726EL,  /* 'fprn' */
	icSigVideoMonitor                   = 0x7669646DL,  /* 'vidm' */
	icSigVideoCamera                    = 0x76696463L,  /* 'vidc' */
	icSigProjectionTelevision           = 0x706A7476L,  /* 'pjtv' */
	icSigCRTDisplay                     = 0x43525420L,  /* 'CRT ' */
	icSigPMDisplay                      = 0x504D4420L,  /* 'PMD ' */
	icSigAMDisplay                      = 0x414D4420L,  /* 'AMD ' */
	icSigPhotoCD                        = 0x4B504344L,  /* 'KPCD' */
	icSigPhotoImageSetter               = 0x696D6773L,  /* 'imgs' */
	icSigGravure                        = 0x67726176L,  /* 'grav' */
	icSigOffsetLithography              = 0x6F666673L,  /* 'offs' */
	icSigSilkscreen                     = 0x73696C6BL,  /* 'silk' */
	icSigFlexography                    = 0x666C6578L,  /* 'flex' */
} icTechnologySignature;

/* type signatures */
typedef enum {
	icSigCurveType                      = 0x63757276L,  /* 'curv' */
	icSigDataType                       = 0x64617461L,  /* 'data' */
	icSigDateTimeType                   = 0x6474696DL,  /* 'dtim' */
	icSigLut16Type                      = 0x6d667432L,  /* 'mft2' */
	icSigLut8Type                       = 0x6d667431L,  /* 'mft1' */
	icSigMeasurementType                = 0x6D656173L,  /* 'meas' */
	icSigNamedColorType                 = 0x6E636f6CL,  /* 'ncol'
														 * OBSOLETE, use ncl2 */
	icSigProfileSequenceDescType        = 0x70736571L,  /* 'pseq' */
	icSigS15Fixed16ArrayType            = 0x73663332L,  /* 'sf32' */
	icSigScreeningType                  = 0x7363726EL,  /* 'scrn' */
	icSigSignatureType                  = 0x73696720L,  /* 'sig ' */
	icSigTextType                       = 0x74657874L,  /* 'text' */
	icSigTextDescriptionType            = 0x64657363L,  /* 'desc' */
	icSigU16Fixed16ArrayType            = 0x75663332L,  /* 'uf32' */
	icSigUcrBgType                      = 0x62666420L,  /* 'bfd ' */
	icSigUInt16ArrayType                = 0x75693136L,  /* 'ui16' */
	icSigUInt32ArrayType                = 0x75693332L,  /* 'ui32' */
	icSigUInt64ArrayType                = 0x75693634L,  /* 'ui64' */
	icSigUInt8ArrayType                 = 0x75693038L,  /* 'ui08' */
	icSigViewingConditionsType          = 0x76696577L,  /* 'view' */
	icSigXYZType                        = 0x58595A20L,  /* 'XYZ ' */
	icSigXYZArrayType                   = 0x58595A20L,  /* 'XYZ ' */
	icSigNamedColor2Type                = 0x6E636C32L,  /* 'ncl2' */
	icSigCrdInfoType                    = 0x63726469L,  /* 'crdi' */
} icTagTypeSignature;

/*
 * Color Space Signatures
 * Note that only icSigXYZData and icSigLabData are valid
 * Profile Connection Spaces (PCSs)
 */
typedef enum {
	icSigXYZData                        = 0x58595A20L,  /* 'XYZ ' */
	icSigLabData                        = 0x4C616220L,  /* 'Lab ' */
	icSigLuvData                        = 0x4C757620L,  /* 'Luv ' */
	icSigYCbCrData                      = 0x59436272L,  /* 'YCbr' */
	icSigYxyData                        = 0x59787920L,  /* 'Yxy ' */
	icSigRgbData                        = 0x52474220L,  /* 'RGB ' */
	icSigGrayData                       = 0x47524159L,  /* 'GRAY' */
	icSigHsvData                        = 0x48535620L,  /* 'HSV ' */
	icSigHlsData                        = 0x484C5320L,  /* 'HLS ' */
	icSigCmykData                       = 0x434D594BL,  /* 'CMYK' */
	icSigCmyData                        = 0x434D5920L,  /* 'CMY ' */
	icSig2colorData                     = 0x32434C52L,  /* '2CLR' */
	icSig3colorData                     = 0x33434C52L,  /* '3CLR' */
	icSig4colorData                     = 0x34434C52L,  /* '4CLR' */
	icSig5colorData                     = 0x35434C52L,  /* '5CLR' */
	icSig6colorData                     = 0x36434C52L,  /* '6CLR' */
	icSig7colorData                     = 0x37434C52L,  /* '7CLR' */
	icSig8colorData                     = 0x38434C52L,  /* '8CLR' */
	icSig9colorData                     = 0x39434C52L,  /* '9CLR' */
	icSig10colorData                    = 0x41434C52L,  /* 'ACLR' */
	icSig11colorData                    = 0x42434C52L,  /* 'BCLR' */
	icSig12colorData                    = 0x43434C52L,  /* 'CCLR' */
	icSig13colorData                    = 0x44434C52L,  /* 'DCLR' */
	icSig14colorData                    = 0x45434C52L,  /* 'ECLR' */
	icSig15colorData                    = 0x46434C52L,  /* 'FCLR' */
} icColorSpaceSignature;

/* profileClass enumerations */
typedef enum {
	icSigInputClass                     = 0x73636E72L,  /* 'scnr' */
	icSigDisplayClass                   = 0x6D6E7472L,  /* 'mntr' */
	icSigOutputClass                    = 0x70727472L,  /* 'prtr' */
	icSigLinkClass                      = 0x6C696E6BL,  /* 'link' */
	icSigAbstractClass                  = 0x61627374L,  /* 'abst' */
	icSigColorSpaceClass                = 0x73706163L,  /* 'spac' */
	icSigNamedColorClass                = 0x6e6d636cL,  /* 'nmcl' */
} icProfileClassSignature;

/* Platform Signatures */
typedef enum {
	icSigMacintosh                      = 0x4150504CL,  /* 'APPL' */
	icSigMicrosoft                      = 0x4D534654L,  /* 'MSFT' */
	icSigSolaris                        = 0x53554E57L,  /* 'SUNW' */
	icSigSGI                            = 0x53474920L,  /* 'SGI ' */
	icSigTaligent                       = 0x54474E54L,  /* 'TGNT' */
} icPlatformSignature;

/*------------------------------------------------------------------------*/
/*
 * Other enums
 */

/* Measurement Flare, used in the measurmentType tag */
typedef enum {
	icFlare0                            = 0x00000000L,  /* 0% flare */
	icFlare100                          = 0x00000001L,  /* 100% flare */
} icMeasurementFlare;

/* Measurement Geometry, used in the measurmentType tag */
typedef enum {
	icGeometryUnknown                   = 0x00000000L,  /* Unknown */
	icGeometry045or450                  = 0x00000001L,  /* 0/45, 45/0 */
	icGeometry0dord0                    = 0x00000002L,  /* 0/d or d/0 */
} icMeasurementGeometry;

/* Rendering Intents, used in the profile header */
typedef enum {
	icPerceptual                        = 0,
	icRelativeColorimetric              = 1,
	icSaturation                        = 2,
	icAbsoluteColorimetric              = 3,
} icRenderingIntent;

/* Different Spot Shapes currently defined, used for screeningType */
typedef enum {
	icSpotShapeUnknown                  = 0,
	icSpotShapePrinterDefault           = 1,
	icSpotShapeRound                    = 2,
	icSpotShapeDiamond                  = 3,
	icSpotShapeEllipse                  = 4,
	icSpotShapeLine                     = 5,
	icSpotShapeSquare                   = 6,
	icSpotShapeCross                    = 7,
} icSpotShape;

/* Standard Observer, used in the measurmentType tag */
typedef enum {
	icStdObsUnknown                     = 0x00000000L,  /* Unknown */
	icStdObs1931TwoDegrees              = 0x00000001L,  /* 2 deg */
	icStdObs1964TenDegrees              = 0x00000002L,  /* 10 deg */
} icStandardObserver;

/* Pre-defined illuminants, used in measurement and viewing conditions type */
typedef enum {
	icIlluminantUnknown                 = 0x00000000L,
	icIlluminantD50                     = 0x00000001L,
	icIlluminantD65                     = 0x00000002L,
	icIlluminantD93                     = 0x00000003L,
	icIlluminantF2                      = 0x00000004L,
	icIlluminantD55                     = 0x00000005L,
	icIlluminantA                       = 0x00000006L,
	icIlluminantEquiPowerE              = 0x00000007L,
	icIlluminantF8                      = 0x00000008L,
} icIlluminant;

/*------------------------------------------------------------------------*/
/*
 * Arrays of numbers
 */

/* Int8 Array */
typedef struct {
	icInt8Number        data[icAny];    /* Variable array of values */
} icInt8Array;

/* UInt8 Array */
typedef struct {
	icUInt8Number       data[icAny];    /* Variable array of values */
} icUInt8Array;

/* uInt16 Array */
typedef struct {
	icUInt16Number      data[icAny];    /* Variable array of values */
} icUInt16Array;

/* Int16 Array */
typedef struct {
	icInt16Number       data[icAny];    /* Variable array of values */
} icInt16Array;

/* uInt32 Array */
typedef struct {
	icUInt32Number      data[icAny];    /* Variable array of values */
} icUInt32Array;

/* Int32 Array */
typedef struct {
	icInt32Number       data[icAny];    /* Variable array of values */
} icInt32Array;

/* UInt64 Array */
typedef struct {
	icUInt64Number      data[icAny];    /* Variable array of values */
} icUInt64Array;

/* Int64 Array */
typedef struct {
	icInt64Number       data[icAny];    /* Variable array of values */
} icInt64Array;

/* u16Fixed16 Array */
typedef struct {
	icU16Fixed16Number  data[icAny];    /* Variable array of values */
} icU16Fixed16Array;

/* s15Fixed16 Array */
typedef struct {
	icS15Fixed16Number  data[icAny];    /* Variable array of values */
} icS15Fixed16Array;

/* The base date time number */
typedef struct {
	icUInt16Number      year;
	icUInt16Number      month;
	icUInt16Number      day;
	icUInt16Number      hours;
	icUInt16Number      minutes;
	icUInt16Number      seconds;
} icDateTimeNumber;

/* XYZ Number  */
typedef struct {
	icS15Fixed16Number  X;
	icS15Fixed16Number  Y;
	icS15Fixed16Number  Z;
} icXYZNumber;

/* XYZ Array */
typedef struct {
	icXYZNumber         data[icAny];    /* Variable array of XYZ numbers */
} icXYZArray;

/* Curve */
typedef struct {
	icUInt32Number      count;          /* Number of entries */
	icUInt16Number      data[icAny];    /* The actual table data, real
										 * number is determined by count
										 * Interpretation depends on how
										 * data is used with a given tag
										 */
} icCurve;

/* Data */
typedef struct {
	icUInt32Number      dataFlag;       /* 0 = ascii, 1 = binary */
	icInt8Number        data[icAny];    /* Data, size from tag */
} icData;

/* lut16 */
typedef struct {
	icUInt8Number       inputChan;      /* Number of input channels */
	icUInt8Number       outputChan;     /* Number of output channels */
	icUInt8Number       clutPoints;     /* Number of grid points */
	icInt8Number        pad;            /* Padding for byte alignment */
	icS15Fixed16Number  e00;            /* e00 in the 3 * 3 */
	icS15Fixed16Number  e01;            /* e01 in the 3 * 3 */
	icS15Fixed16Number  e02;            /* e02 in the 3 * 3 */
	icS15Fixed16Number  e10;            /* e10 in the 3 * 3 */
	icS15Fixed16Number  e11;            /* e11 in the 3 * 3 */
	icS15Fixed16Number  e12;            /* e12 in the 3 * 3 */
	icS15Fixed16Number  e20;            /* e20 in the 3 * 3 */
	icS15Fixed16Number  e21;            /* e21 in the 3 * 3 */
	icS15Fixed16Number  e22;            /* e22 in the 3 * 3 */
	icUInt16Number      inputEnt;       /* Num of in-table entries */
	icUInt16Number      outputEnt;      /* Num of out-table entries */
	icUInt16Number      data[icAny];    /* Data follows see spec */
/*
 *  Data that follows is of this form
 *
 *  icUInt16Number      inputTable[inputChan][icAny];   * The in-table
 *  icUInt16Number      clutTable[icAny];               * The clut
 *  icUInt16Number      outputTable[outputChan][icAny]; * The out-table
 */
} icLut16;

/* lut8, input & output tables are always 256 bytes in length */
typedef struct {
	icUInt8Number       inputChan;      /* Num of input channels */
	icUInt8Number       outputChan;     /* Num of output channels */
	icUInt8Number       clutPoints;     /* Num of grid points */
	icInt8Number        pad;
	icS15Fixed16Number  e00;            /* e00 in the 3 * 3 */
	icS15Fixed16Number  e01;            /* e01 in the 3 * 3 */
	icS15Fixed16Number  e02;            /* e02 in the 3 * 3 */
	icS15Fixed16Number  e10;            /* e10 in the 3 * 3 */
	icS15Fixed16Number  e11;            /* e11 in the 3 * 3 */
	icS15Fixed16Number  e12;            /* e12 in the 3 * 3 */
	icS15Fixed16Number  e20;            /* e20 in the 3 * 3 */
	icS15Fixed16Number  e21;            /* e21 in the 3 * 3 */
	icS15Fixed16Number  e22;            /* e22 in the 3 * 3 */
	icUInt8Number       data[icAny];    /* Data follows see spec */
/*
 *  Data that follows is of this form
 *
 *  icUInt8Number       inputTable[inputChan][256];     * The in-table
 *  icUInt8Number       clutTable[icAny];               * The clut
 *  icUInt8Number       outputTable[outputChan][256];   * The out-table
 */
} icLut8;

/* Measurement Data */
typedef struct {
	icStandardObserver          stdObserver;    /* Standard observer */
	icXYZNumber                 backing;        /* XYZ for backing */
	icMeasurementGeometry       geometry;       /* Meas. geometry */
	icMeasurementFlare          flare;          /* Measurement flare */
	icIlluminant                illuminant;     /* Illuminant */
} icMeasurement;

/* Named color */

/*
 * icNamedColor2 takes the place of icNamedColor
 */
typedef struct {
	icUInt32Number      vendorFlag;     /* Bottom 16 bits for IC use */
	icUInt32Number      count;          /* Count of named colors */
	icUInt32Number      nDeviceCoords;  /* Num of device coordinates */
	icInt8Number        prefix[32];     /* Prefix for each color name */
	icInt8Number        suffix[32];     /* Suffix for each color name */
	icInt8Number        data[icAny];    /* Named color data follows */
/*
 *  Data that follows is of this form
 *
 * icInt8Number         root1[32];              * Root name for 1st color
 * icUInt16Number       pcsCoords1[icAny];      * PCS coords of 1st color
 * icUInt16Number       deviceCoords1[icAny];   * Dev coords of 1st color
 * icInt8Number         root2[32];              * Root name for 2nd color
 * icUInt16Number       pcsCoords2[icAny];      * PCS coords of 2nd color
 * icUInt16Number       deviceCoords2[icAny];   * Dev coords of 2nd color
 *                      :
 *                      :
 * Repeat for name and PCS and device color coordinates up to (count-1)
 *
 * NOTES:
 * PCS and device space can be determined from the header.
 *
 * PCS coordinates are icUInt16 numbers and are described in Annex A of
 * the ICC spec. Only 16 bit L*a*b* and XYZ are allowed. The number of
 * coordinates is consistent with the headers PCS.
 *
 * Device coordinates are icUInt16 numbers where 0x0000 represents
 * the minimum value and 0xFFFF represents the maximum value.
 * If the nDeviceCoords value is 0 this field is not given.
 */
} icNamedColor2;

/* Profile sequence structure */
typedef struct {
	icSignature                 deviceMfg;      /* Dev Manufacturer */
	icSignature                 deviceModel;    /* Dev Model */
	icUInt64Number              attributes;     /* Dev attributes */
	icTechnologySignature       technology;     /* Technology sig */
	icInt8Number                data[icAny];    /* Desc text follows */
/*
 *  Data that follows is of this form, this is an icInt8Number
 *  to avoid problems with a compiler generating  bad code as
 *  these arrays are variable in length.
 *
 * icTextDescription            deviceMfgDesc;  * Manufacturer text
 * icTextDescription            modelDesc;      * Model text
 */
} icDescStruct;

/* Profile sequence description */
typedef struct {
	icUInt32Number      count;          /* Number of descriptions */
	icUInt8Number       data[icAny];    /* Array of desc structs */
} icProfileSequenceDesc;

/* textDescription */
typedef struct {
	icUInt32Number      count;          /* Description length */
	icInt8Number        data[icAny];    /* Descriptions follow */
/*
 *  Data that follows is of this form
 *
 * icInt8Number         desc[count]     * NULL terminated ascii string
 * icUInt32Number       ucLangCode;     * UniCode language code
 * icUInt32Number       ucCount;        * UniCode description length
 * icInt16Number        ucDesc[ucCount];* The UniCode description
 * icUInt16Number       scCode;         * ScriptCode code
 * icUInt8Number        scCount;        * ScriptCode count
 * icInt8Number         scDesc[67];     * ScriptCode Description
 */
} icTextDescription;

/* Screening Data */
typedef struct {
	icS15Fixed16Number  frequency;      /* Frequency */
	icS15Fixed16Number  angle;          /* Screen angle */
	icSpotShape         spotShape;      /* Spot Shape encodings below */
} icScreeningData;

typedef struct {
	icUInt32Number      screeningFlag;  /* Screening flag */
	icUInt32Number      channels;       /* Number of channels */
	icScreeningData     data[icAny];    /* Array of screening data */
} icScreening;

/* Text Data */
typedef struct {
	icInt8Number        data[icAny];    /* Variable array of chars */
} icText;

/* Structure describing either a UCR or BG curve */
typedef struct {
	icUInt32Number      count;          /* Curve length */
	icUInt16Number      curve[icAny];   /* The array of curve values */
} icUcrBgCurve;

/* Under color removal, black generation */
typedef struct {
	icInt8Number        data[icAny];            /* The Ucr BG data */
/*
 *  Data that follows is of this form, this is a icInt8Number
 *  to avoid problems with a compiler generating  bad code as
 *  these arrays are variable in length.
 *
 * icUcrBgCurve         ucr;            * Ucr curve
 * icUcrBgCurve         bg;             * Bg curve
 * icInt8Number         string;         * UcrBg description
 */
} icUcrBg;

/* viewingConditionsType */
typedef struct {
	icXYZNumber         illuminant;     /* In candelas per sq. meter */
	icXYZNumber         surround;       /* In candelas per sq. meter */
	icIlluminant        stdIluminant;   /* See icIlluminant defines */
} icViewingCondition;

/* CrdInfo type */
typedef struct {
	icUInt32Number      count;          /* Char count includes NULL */
	icInt8Number        desc[icAny];    /* Null terminated string */
} icCrdInfo;

/*------------------------------------------------------------------------*/
/*
 * Tag Type definitions
 */

/*
 * Many of the structures contain variable length arrays. This
 * is represented by the use of the convention.
 *
 *      type    data[icAny];
 */

/* The base part of each tag */
typedef struct {
	icTagTypeSignature  sig;            /* Signature */
	icInt8Number        reserved[4];    /* Reserved, set to 0 */
} icTagBase;

/* curveType */
typedef struct {
	icTagBase           base;           /* Signature, "curv" */
	icCurve             curve;          /* The curve data */
} icCurveType;

/* dataType */
typedef struct {
	icTagBase           base;           /* Signature, "data" */
	icData              data;           /* The data structure */
} icDataType;

/* dateTimeType */
typedef struct {
	icTagBase           base;           /* Signature, "dtim" */
	icDateTimeNumber    date;           /* The date */
} icDateTimeType;

/* lut16Type */
typedef struct {
	icTagBase           base;           /* Signature, "mft2" */
	icLut16             lut;            /* Lut16 data */
} icLut16Type;

/* lut8Type, input & output tables are always 256 bytes in length */
typedef struct {
	icTagBase           base;           /* Signature, "mft1" */
	icLut8              lut;            /* Lut8 data */
} icLut8Type;

/* Measurement Type */
typedef struct {
	icTagBase           base;           /* Signature, "meas" */
	icMeasurement       measurement;    /* Measurement data */
} icMeasurementType;

/* Named color type */
/* icNamedColor2Type, replaces icNamedColorType */
typedef struct {
	icTagBase           base;           /* Signature, "ncl2" */
	icNamedColor2       ncolor;         /* Named color data */
} icNamedColor2Type;

/* Profile sequence description type */
typedef struct {
	icTagBase                   base;   /* Signature, "pseq" */
	icProfileSequenceDesc       desc;   /* The seq description */
} icProfileSequenceDescType;

/* textDescriptionType */
typedef struct {
	icTagBase                   base;   /* Signature, "desc" */
	icTextDescription           desc;   /* The description */
} icTextDescriptionType;

/* s15Fixed16Type */
typedef struct {
	icTagBase           base;           /* Signature, "sf32" */
	icS15Fixed16Array   data;           /* Array of values */
} icS15Fixed16ArrayType;

typedef struct {
	icTagBase           base;           /* Signature, "scrn" */
	icScreening         screen;         /* Screening structure */
} icScreeningType;

/* sigType */
typedef struct {
	icTagBase           base;           /* Signature, "sig" */
	icSignature         signature;      /* The signature data */
} icSignatureType;

/* textType */
typedef struct {
	icTagBase           base;           /* Signature, "text" */
	icText              data;           /* Variable array of chars */
} icTextType;

/* u16Fixed16Type */
typedef struct {
	icTagBase           base;           /* Signature, "uf32" */
	icU16Fixed16Array   data;           /* Variable array of values */
} icU16Fixed16ArrayType;

/* Under color removal, black generation type */
typedef struct {
	icTagBase           base;           /* Signature, "bfd " */
	icUcrBg             data;           /* ucrBg structure */
} icUcrBgType;

/* uInt16Type */
typedef struct {
	icTagBase           base;           /* Signature, "ui16" */
	icUInt16Array       data;           /* Variable array of values */
} icUInt16ArrayType;

/* uInt32Type */
typedef struct {
	icTagBase           base;           /* Signature, "ui32" */
	icUInt32Array       data;           /* Variable array of values */
} icUInt32ArrayType;

/* uInt64Type */
typedef struct {
	icTagBase           base;           /* Signature, "ui64" */
	icUInt64Array       data;           /* Variable array of values */
} icUInt64ArrayType;

/* uInt8Type */
typedef struct {
	icTagBase           base;           /* Signature, "ui08" */
	icUInt8Array        data;           /* Variable array of values */
} icUInt8ArrayType;

/* viewingConditionsType */
typedef struct {
	icTagBase           base;           /* Signature, "view" */
	icViewingCondition  view;           /* Viewing conditions */
} icViewingConditionType;

/* XYZ Type */
typedef struct {
	icTagBase           base;           /* Signature, "XYZ" */
	icXYZArray          data;           /* Variable array of XYZ nums */
} icXYZType;

/* CRDInfoType where [0] is the CRD product name count and string and
 * [1] -[5] are the rendering intents 0-4 counts and strings
 */
typedef struct {
	icTagBase           base;           /* Signature, "crdi" */
	icCrdInfo           info;           /* 5 sets of counts & strings */
}icCrdInfoType;
	 /*   icCrdInfo       productName;     PS product count/string */
	 /*   icCrdInfo       CRDName0;        CRD name for intent 0 */
	 /*   icCrdInfo       CRDName1;        CRD name for intent 1 */
	 /*   icCrdInfo       CRDName2;        CRD name for intent 2 */
	 /*   icCrdInfo       CRDName3;        CRD name for intent 3 */

/*------------------------------------------------------------------------*/

/*
 * Lists of tags, tags, profile header and profile structure
 */

/* A tag */
typedef struct {
	icTagSignature      sig;            /* The tag signature */
	icUInt32Number      offset;         /* Start of tag relative to
										 * start of header, Spec
										 * Clause 5 */
	icUInt32Number      size;           /* Size in bytes */
} icTag;

/* A Structure that may be used independently for a list of tags */
typedef struct {
	icUInt32Number      count;          /* Num tags in the profile */
	icTag               tags[icAny];    /* Variable array of tags */
} icTagList;

/* The Profile header */
typedef struct {
	icUInt32Number              size;           /* Prof size in bytes */
	icSignature                 cmmId;          /* CMM for profile */
	icUInt32Number              version;        /* Format version */
	icProfileClassSignature     deviceClass;    /* Type of profile */
	icColorSpaceSignature       colorSpace;     /* Clr space of data */
	icColorSpaceSignature       pcs;            /* PCS, XYZ or Lab */
	icDateTimeNumber            date;           /* Creation Date */
	icSignature                 magic;          /* icMagicNumber */
	icPlatformSignature         platform;       /* Primary Platform */
	icUInt32Number              flags;          /* Various bits */
	icSignature                 manufacturer;   /* Dev manufacturer */
	icUInt32Number              model;          /* Dev model number */
	icUInt64Number              attributes;     /* Device attributes */
	icUInt32Number              renderingIntent;/* Rendering intent */
	icXYZNumber                 illuminant;     /* Profile illuminant */
	icSignature                 creator;        /* Profile creator */
	icInt8Number                reserved[44];   /* Reserved */
} icHeader;

/*
 * A profile,
 * we can't use icTagList here because its not at the end of the structure
 */
typedef struct {
	icHeader            header;         /* The header */
	icUInt32Number      count;          /* Num tags in the profile */
	icInt8Number        data[icAny];    /* The tagTable and tagData */
/*
 * Data that follows is of the form
 *
 * icTag        tagTable[icAny];        * The tag table
 * icInt8Number tagData[icAny];         * The tag data
 */
} icProfile;

/*------------------------------------------------------------------------*/
/* Obsolete entries */

/* icNamedColor was replaced with icNamedColor2 */
typedef struct {
	icUInt32Number      vendorFlag;     /* Bottom 16 bits for IC use */
	icUInt32Number      count;          /* Count of named colors */
	icInt8Number        data[icAny];    /* Named color data follows */
/*
 *  Data that follows is of this form
 *
 * icInt8Number         prefix[icAny];  * Prefix
 * icInt8Number         suffix[icAny];  * Suffix
 * icInt8Number         root1[icAny];   * Root name
 * icInt8Number         coords1[icAny]; * Color coordinates
 * icInt8Number         root2[icAny];   * Root name
 * icInt8Number         coords2[icAny]; * Color coordinates
 *                      :
 *                      :
 * Repeat for root name and color coordinates up to (count-1)
 */
} icNamedColor;

/* icNamedColorType was replaced by icNamedColor2Type */
typedef struct {
	icTagBase           base;           /* Signature, "ncol" */
	icNamedColor        ncolor;         /* Named color data */
} icNamedColorType;

#endif /* ICC_H */
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef FITZ_IMAGE_IMP_H
#define FITZ_IMAGE_IMP_H

fz_pixmap *fz_load_jpeg(fz_context *ctx, const unsigned char *data, size_t size);
fz_pixmap *fz_load_png(fz_context *ctx, const unsigned char *data, size_t size);
fz_pixmap *fz_load_tiff(fz_context *ctx, const unsigned char *data, size_t size);
fz_pixmap *fz_load_jxr(fz_context *ctx, const unsigned char *data, size_t size);
fz_pixmap *fz_load_gif(fz_context *ctx, const unsigned char *data, size_t size);
fz_pixmap *fz_load_bmp(fz_context *ctx, const unsigned char *data, size_t size);
fz_pixmap *fz_load_pnm(fz_context *ctx, const unsigned char *data, size_t size);
fz_pixmap *fz_load_jbig2(fz_context *ctx, const unsigned char *data, size_t size);

void fz_load_jpeg_info(fz_context *ctx, const unsigned char *data, size_t size, int *w, int *h, int *xres, int *yres, fz_colorspace **cspace, uint8_t *orientation);
void fz_load_jpx_info(fz_context *ctx, const unsigned char *data, size_t size, int *w, int *h, int *xres, int *yres, fz_colorspace **cspace);
void fz_load_png_info(fz_context *ctx, const unsigned char *data, size_t size, int *w, int *h, int *xres, int *yres, fz_colorspace **cspace);
void fz_load_tiff_info(fz_context *ctx, const unsigned char *data, size_t size, int *w, int *h, int *xres, int *yres, fz_colorspace **cspace);
void fz_load_jxr_info(fz_context *ctx, const unsigned char *data, size_t size, int *w, int *h, int *xres, int *yres, fz_colorspace **cspace);
void fz_load_gif_info(fz_context *ctx, const unsigned char *data, size_t size, int *w, int *h, int *xres, int *yres, fz_colorspace **cspace);
void fz_load_bmp_info(fz_context *ctx, const unsigned char *data, size_t size, int *w, int *h, int *xres, int *yres, fz_colorspace **cspace);
void fz_load_pnm_info(fz_context *ctx, const unsigned char *data, size_t size, int *w, int *h, int *xres, int *yres, fz_colorspace **cspace);
void fz_load_jbig2_info(fz_context *ctx, const unsigned char *data, size_t size, int *w, int *h, int *xres, int *yres, fz_colorspace **cspace);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "context-imp.h"
#include "image-imp.h"
#include "pixmap-imp.h"

#include <string.h>
#include <math.h>
#include <assert.h>

/* TODO: here or public? */
static int
fz_key_storable_needs_reaping(fz_context *ctx, const fz_key_storable *ks)
{
	return ks == NULL ? 0 : (ks->store_key_refs == ks->storable.refs);
}

#define SANE_DPI 72.0f
#define INSANE_DPI 4800.0f

#define SCALABLE_IMAGE_DPI 96

struct fz_compressed_image
{
	fz_image super;
	fz_compressed_buffer *buffer;
};

struct fz_pixmap_image
{
	fz_image super;
	fz_pixmap *tile;
};

typedef struct
{
	int refs;
	fz_image *image;
	int l2factor;
	fz_irect rect;
} fz_image_key;

fz_image *
fz_keep_image(fz_context *ctx, fz_image *image)
{
	return fz_keep_key_storable(ctx, &image->key_storable);
}

fz_image *
fz_keep_image_store_key(fz_context *ctx, fz_image *image)
{
	return fz_keep_key_storable_key(ctx, &image->key_storable);
}

void
fz_drop_image_store_key(fz_context *ctx, fz_image *image)
{
	fz_drop_key_storable_key(ctx, &image->key_storable);
}

static int
fz_make_hash_image_key(fz_context *ctx, fz_store_hash *hash, void *key_)
{
	fz_image_key *key = (fz_image_key *)key_;
	hash->u.pir.ptr = key->image;
	hash->u.pir.i = key->l2factor;
	hash->u.pir.r = key->rect;
	return 1;
}

static void *
fz_keep_image_key(fz_context *ctx, void *key_)
{
	fz_image_key *key = (fz_image_key *)key_;
	return fz_keep_imp(ctx, key, &key->refs);
}

static void
fz_drop_image_key(fz_context *ctx, void *key_)
{
	fz_image_key *key = (fz_image_key *)key_;
	if (fz_drop_imp(ctx, key, &key->refs))
	{
		fz_drop_image_store_key(ctx, key->image);
		fz_free(ctx, key);
	}
}

static int
fz_cmp_image_key(fz_context *ctx, void *k0_, void *k1_)
{
	fz_image_key *k0 = (fz_image_key *)k0_;
	fz_image_key *k1 = (fz_image_key *)k1_;
	return k0->image == k1->image && k0->l2factor == k1->l2factor && k0->rect.x0 == k1->rect.x0 && k0->rect.y0 == k1->rect.y0 && k0->rect.x1 == k1->rect.x1 && k0->rect.y1 == k1->rect.y1;
}

static void
fz_format_image_key(fz_context *ctx, char *s, size_t n, void *key_)
{
	fz_image_key *key = (fz_image_key *)key_;
	fz_snprintf(s, n, "(image %d x %d sf=%d)", key->image->w, key->image->h, key->l2factor);
}

static int
fz_needs_reap_image_key(fz_context *ctx, void *key_)
{
	fz_image_key *key = (fz_image_key *)key_;

	return fz_key_storable_needs_reaping(ctx, &key->image->key_storable);
}

static const fz_store_type fz_image_store_type =
{
	"fz_image",
	fz_make_hash_image_key,
	fz_keep_image_key,
	fz_drop_image_key,
	fz_cmp_image_key,
	fz_format_image_key,
	fz_needs_reap_image_key
};

void
fz_drop_image(fz_context *ctx, fz_image *image)
{
	fz_drop_key_storable(ctx, &image->key_storable);
}

static void
fz_mask_color_key(fz_pixmap *pix, int n, int bpc, const int *colorkey)
{
	unsigned char *p = pix->samples;
	int w;
	int k, t;
	int h = pix->h;
	size_t stride = pix->stride - pix->w * (size_t)pix->n;
	int scaledcolorkey[FZ_MAX_COLORS * 2];
	int scale, shift, max;

	if (pix->w == 0)
		return;

	for (k = 0; k < 2 * n; k++)
		scaledcolorkey[k] = fz_clampi(colorkey[k], 0, (1 << bpc) - 1);

	switch (bpc)
	{
	case 1: scale = 255; shift = 0; max = 1; break;
	case 2: scale = 85; shift = 0; max = 3; break;
	case 4: scale = 17; shift = 0; max = 15; break;
	default:
	case 8: scale = 1; shift = 0; max = 0xff; break;
	case 16: scale = 1; shift = 8; max = 0xffff; break;
	case 24: scale = 1; shift = 16; max = 0xffffff; break;
	case 32: scale = 1; shift = 24; max = 0xffffffff; break;
	}

	for (k = 0; k < 2 * n; k++)
		scaledcolorkey[k] = fz_clampi(colorkey[k], 0, max);

	if (scale > 1)
		for (k = 0; k < 2 * n; k++)
			scaledcolorkey[k] *= scale;
	else if (shift > 0)
		for (k = 0; k < 2 * n; k++)
			scaledcolorkey[k] >>= shift;

	while (h--)
	{
		w = pix->w;
		do
		{
			t = 1;
			for (k = 0; k < n; k++)
				if (p[k] < scaledcolorkey[k * 2] || p[k] > scaledcolorkey[k * 2 + 1])
					t = 0;
			if (t)
				for (k = 0; k < pix->n; k++)
					p[k] = 0;
			p += pix->n;
		}
		while (--w);
		p += stride;
	}
}

static void
fz_unblend_masked_tile(fz_context *ctx, fz_pixmap *tile, fz_image *image, const fz_irect *isa)
{
	fz_pixmap *mask;
	unsigned char *s, *d = tile->samples;
	int n = tile->n;
	int k;
	size_t sstride, dstride = tile->stride - tile->w * (size_t)tile->n;
	int h;
	fz_irect subarea;

	/* We need at least as much of the mask as there was of the tile. */
	if (isa)
		subarea = *isa;
	else
	{
		subarea.x0 = 0;
		subarea.y0 = 0;
		subarea.x1 = tile->w;
		subarea.y1 = tile->h;
	}

	mask = fz_get_pixmap_from_image(ctx, image->mask, &subarea, NULL, NULL, NULL);
	s = mask->samples;
	/* RJW: Urgh, bit of nastiness here. fz_pixmap_from_image will either return
	 * an exact match for the subarea we asked for, or the full image, and the
	 * normal way to know is that the matrix will be updated. That doesn't help
	 * us here. */
	if (image->mask->w == mask->w && image->mask->h == mask->h) {
		subarea.x0 = 0;
		subarea.y0 = 0;
	}
	if (isa)
		s += (isa->x0 - subarea.x0) * (size_t)mask->n + (isa->y0 - subarea.y0) * (size_t)mask->stride;
	sstride = mask->stride - tile->w * (size_t)mask->n;
	h = tile->h;

	if (tile->w != 0)
	{
		while (h--)
		{
			int w = tile->w;
			do
			{
				if (*s == 0)
					for (k = 0; k < image->n; k++)
						d[k] = image->colorkey[k];
				else
					for (k = 0; k < image->n; k++)
						d[k] = fz_clampi(image->colorkey[k] + (d[k] - image->colorkey[k]) * 255 / *s, 0, 255);
				s++;
				d += n;
			}
			while (--w);
			s += sstride;
			d += dstride;
		}
	}

	fz_drop_pixmap(ctx, mask);
}

static void fz_adjust_image_subarea(fz_context *ctx, fz_image *image, fz_irect *subarea, int l2factor)
{
	int f = 1<<l2factor;
	int bpp = image->bpc * image->n;
	int mask;

	switch (bpp)
	{
	case 1: mask = 8*f; break;
	case 2: mask = 4*f; break;
	case 4: mask = 2*f; break;
	default: mask = (bpp & 7) == 0 ? f : 0; break;
	}

	if (mask != 0)
	{
		subarea->x0 &= ~(mask - 1);
		subarea->x1 = (subarea->x1 + mask - 1) & ~(mask - 1);
	}
	else
	{
		/* Awkward case - mask cannot be a power of 2. */
		mask = bpp*f;
		switch (bpp)
		{
		case 3:
		case 5:
		case 7:
		case 9:
		case 11:
		case 13:
		case 15:
		default:
			mask *= 8;
			break;
		case 6:
		case 10:
		case 14:
			mask *= 4;
			break;
		case 12:
			mask *= 2;
			break;
		}
		subarea->x0 = (subarea->x0 / mask) * mask;
		subarea->x1 = ((subarea->x1 + mask - 1) / mask) * mask;
	}

	subarea->y0 &= ~(f - 1);
	if (subarea->x1 > image->w)
		subarea->x1 = image->w;
	subarea->y1 = (subarea->y1 + f - 1) & ~(f - 1);
	if (subarea->y1 > image->h)
		subarea->y1 = image->h;
}

static void fz_compute_image_key(fz_context *ctx, fz_image *image, fz_matrix *ctm,
	fz_image_key *key, const fz_irect *subarea, int l2factor, int *w, int *h, int *dw, int *dh)
{
	key->refs = 1;
	key->image = image;
	key->l2factor = l2factor;

	if (subarea == NULL)
	{
		key->rect.x0 = 0;
		key->rect.y0 = 0;
		key->rect.x1 = image->w;
		key->rect.y1 = image->h;
	}
	else
	{
		key->rect = *subarea;
		ctx->tuning->image_decode(ctx->tuning->image_decode_arg, image->w, image->h, key->l2factor, &key->rect);
		fz_adjust_image_subarea(ctx, image, &key->rect, key->l2factor);
	}

	/* Based on that subarea, recalculate the extents */
	if (ctm)
	{
		float frac_w = (float) (key->rect.x1 - key->rect.x0) / image->w;
		float frac_h = (float) (key->rect.y1 - key->rect.y0) / image->h;
		float a = ctm->a * frac_w;
		float b = ctm->b * frac_h;
		float c = ctm->c * frac_w;
		float d = ctm->d * frac_h;
		*w = sqrtf(a * a + b * b);
		*h = sqrtf(c * c + d * d);
	}
	else
	{
		*w = image->w;
		*h = image->h;
	}

	/* Return the true sizes to the caller */
	if (dw)
		*dw = *w;
	if (dh)
		*dh = *h;
	if (*w > image->w)
		*w = image->w;
	if (*h > image->h)
		*h = image->h;

	if (*w == 0 || *h == 0)
		key->l2factor = 0;
}

typedef struct {
	fz_stream *src;
	size_t l_skip; /* Number of bytes to skip on the left. */
	size_t r_skip; /* Number of bytes to skip on the right. */
	size_t b_skip; /* Number of bytes to skip on the bottom. */
	int lines; /* Number of lines left to copy. */
	size_t stride; /* Number of bytes to read in the image. */
	size_t nskip; /* Number of bytes left to skip on this line. */
	size_t nread; /* Number of bytes left to read on this line. */
} subarea_state;

static int
subarea_next(fz_context *ctx, fz_stream *stm, size_t len)
{
	subarea_state *state = stm->state;
	size_t n;

	stm->wp = stm->rp = NULL;

	while (state->nskip > 0)
	{
		n = fz_skip(ctx, state->src, state->nskip);
		if (n == 0)
			return EOF;
		state->nskip -= n;
	}
	if (state->lines == 0)
		return EOF;
	n = fz_available(ctx, state->src, state->nread);
	if (n > state->nread)
		n = state->nread;
	if (n == 0)
		return EOF;
	stm->rp = state->src->rp;
	stm->wp = stm->rp + n;
	stm->pos += n;
	state->src->rp = stm->wp;
	state->nread -= n;
	if (state->nread == 0)
	{
		state->lines--;
		if (state->lines == 0)
			state->nskip = state->r_skip + state->b_skip;
		else
			state->nskip = state->l_skip + state->r_skip;
		state->nread = state->stride;
	}
	return *stm->rp++;
}

static void
subarea_drop(fz_context *ctx, void *state)
{
	fz_free(ctx, state);
}

static fz_stream *
subarea_stream(fz_context *ctx, fz_stream *stm, fz_image *image, const fz_irect *subarea, int l2factor)
{
	subarea_state *state;
	int f = 1<<l2factor;
	int stream_w = (image->w + f - 1)>>l2factor;
	size_t stream_stride = (stream_w * (size_t)image->n * image->bpc + 7) / 8;
	int l_margin = subarea->x0 >> l2factor;
	int t_margin = subarea->y0 >> l2factor;
	int r_margin = (image->w + f - 1 - subarea->x1) >> l2factor;
	int b_margin = (image->h + f - 1 - subarea->y1) >> l2factor;
	size_t l_skip = (l_margin * (size_t)image->n * image->bpc)/8;
	size_t r_skip = (r_margin * (size_t)image->n * image->bpc + 7)/8;
	size_t t_skip = t_margin * stream_stride;
	size_t b_skip = b_margin * stream_stride;
	int h = (subarea->y1 - subarea->y0 + f - 1) >> l2factor;
	int w = (subarea->x1 - subarea->x0 + f - 1) >> l2factor;
	size_t stride = (w * (size_t)image->n * image->bpc + 7) / 8;

	state = fz_malloc_struct(ctx, subarea_state);
	state->src = stm;
	state->l_skip = l_skip;
	state->r_skip = r_skip;
	state->b_skip = b_skip;
	state->lines = h;
	state->nskip = l_skip+t_skip;
	state->stride = stride;
	state->nread = stride;

	return fz_new_stream(ctx, state, subarea_next, subarea_drop);
}

typedef struct
{
	fz_stream *src;
	int w; /* Width in source pixels. */
	int h; /* Height (remaining) in scanlines. */
	int n; /* Number of components. */
	int f; /* Fill level (how many scanlines we've copied in). */
	size_t r; /* How many samples Remain to be filled in this line. */
	int l2; /* The amount of subsampling we're doing. */
	unsigned char data[1];
} l2sub_state;

static void
subsample_drop(fz_context *ctx, void *state)
{
	fz_free(ctx, state);
}

static int
subsample_next(fz_context *ctx, fz_stream *stm, size_t len)
{
	l2sub_state *state = (l2sub_state *)stm->state;
	size_t fill;

	stm->rp = stm->wp = &state->data[0];
	if (state->h == 0)
		return EOF;

	/* Copy in data */
	do
	{
		if (state->r == 0)
			state->r = state->w * (size_t)state->n;

		while (state->r > 0)
		{
			size_t a;
			a = fz_available(ctx, state->src, state->r);
			if (a == 0)
				return EOF;
			if (a > state->r)
				a = state->r;
			memcpy(&state->data[state->w * (size_t)state->n * (state->f+1) - state->r],
				state->src->rp, a);
			state->src->rp += a;
			state->r -= a;
		}
		state->f++;
		state->h--;
	}
	while (state->h > 0 && state->f != (1<<state->l2));

	/* Perform the subsample */
	fz_subsample_pixblock(state->data, state->w, state->f, state->n, state->l2, state->w * (size_t)state->n);
	state->f = 0;

	/* Update data pointers. */
	fill = ((state->w + (1<<state->l2) - 1)>>state->l2) * (size_t)state->n;
	stm->pos += fill;
	stm->rp = &state->data[0];
	stm->wp = &state->data[fill];

	return *stm->rp++;
}

static fz_stream *
subsample_stream(fz_context *ctx, fz_stream *src, int w, int h, int n, int l2extra)
{
	l2sub_state *state = fz_malloc(ctx, sizeof(l2sub_state) + w*(size_t)(n<<l2extra));

	state->src = src;
	state->w = w;
	state->h = h;
	state->n = n;
	state->f = 0;
	state->r = 0;
	state->l2 = l2extra;

	return fz_new_stream(ctx, state, subsample_next, subsample_drop);
}

/* l2factor is the amount of subsampling that the decoder is going to be
 * doing for us already. (So for JPEG 0,1,2,3 corresponding to 1, 2, 4,
 * 8. For other formats, probably 0.). l2extra is the additional amount
 * of subsampling we should perform here. */
fz_pixmap *
fz_decomp_image_from_stream(fz_context *ctx, fz_stream *stm, fz_compressed_image *cimg, fz_irect *subarea, int indexed, int l2factor, int *l2extra)
{
	fz_image *image = &cimg->super;
	fz_pixmap *tile = NULL;
	size_t stride, len, i;
	unsigned char *samples = NULL;
	int f = 1<<l2factor;
	int w = image->w;
	int h = image->h;
	int matte = image->use_colorkey && image->mask;
	fz_stream *read_stream = stm;
	fz_stream *sstream = NULL;
	fz_stream *l2stream = NULL;
	fz_stream *unpstream = NULL;

	if (matte)
	{
		/* Can't do l2factor decoding */
		if (image->w != image->mask->w || image->h != image->mask->h)
		{
			fz_warn(ctx, "mask must be of same size as image for /Matte");
			matte = 0;
		}
		assert(l2factor == 0);
	}
	if (subarea)
	{
		if (subarea->x0 == 0 && subarea->x1 == image->w &&
			subarea->y0 == 0 && subarea->y1 == image->h)
			subarea = NULL;
		else
		{
			fz_adjust_image_subarea(ctx, image, subarea, l2factor);
			w = (subarea->x1 - subarea->x0);
			h = (subarea->y1 - subarea->y0);
		}
	}
	w = (w + f - 1) >> l2factor;
	h = (h + f - 1) >> l2factor;

	fz_var(tile);
	fz_var(samples);
	fz_var(sstream);
	fz_var(unpstream);
	fz_var(l2stream);

	fz_try(ctx)
	{
		int alpha = (image->colorspace == NULL);
		if (image->use_colorkey)
			alpha = 1;

		if (subarea)
			read_stream = sstream = subarea_stream(ctx, stm, image, subarea, l2factor);
		if (image->bpc != 8 || image->use_colorkey)
			read_stream = unpstream = fz_unpack_stream(ctx, read_stream, image->bpc, w, h, image->n, indexed, image->use_colorkey, 0);
		if (l2extra && *l2extra && !indexed)
		{
			read_stream = l2stream = subsample_stream(ctx, read_stream, w, h, image->n + image->use_colorkey, *l2extra);
			w = (w + (1<<*l2extra) - 1)>>*l2extra;
			h = (h + (1<<*l2extra) - 1)>>*l2extra;
			*l2extra = 0;
		}

		tile = fz_new_pixmap(ctx, image->colorspace, w, h, NULL, alpha);
		if (image->interpolate & FZ_PIXMAP_FLAG_INTERPOLATE)
			tile->flags |= FZ_PIXMAP_FLAG_INTERPOLATE;
		else
			tile->flags &= ~FZ_PIXMAP_FLAG_INTERPOLATE;

		samples = tile->samples;
		stride = tile->stride;

		len = fz_read(ctx, read_stream, samples, h * stride);

		/* Pad truncated images */
		if (len < stride * h)
		{
			fz_warn(ctx, "padding truncated image");
			memset(samples + len, 0, stride * h - len);
		}

		/* Invert 1-bit image masks */
		if (image->imagemask)
		{
			/* 0=opaque and 1=transparent so we need to invert */
			unsigned char *p = samples;
			len = h * stride;
			for (i = 0; i < len; i++)
				p[i] = ~p[i];
		}

		/* color keyed transparency */
		if (image->use_colorkey && !image->mask)
			fz_mask_color_key(tile, image->n, image->bpc, image->colorkey);

		if (indexed)
		{
			fz_pixmap *conv;
			fz_decode_indexed_tile(ctx, tile, image->decode, (1 << image->bpc) - 1);
			conv = fz_convert_indexed_pixmap_to_base(ctx, tile);
			fz_drop_pixmap(ctx, tile);
			tile = conv;
		}
		else if (image->use_decode)
		{
			fz_decode_tile(ctx, tile, image->decode);
		}

		/* pre-blended matte color */
		if (matte)
			fz_unblend_masked_tile(ctx, tile, image, subarea);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, sstream);
		fz_drop_stream(ctx, unpstream);
		fz_drop_stream(ctx, l2stream);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, tile);
		fz_rethrow(ctx);
	}

	return tile;
}

void
fz_drop_image_base(fz_context *ctx, fz_image *image)
{
	fz_drop_colorspace(ctx, image->colorspace);
	fz_drop_image(ctx, image->mask);
	fz_free(ctx, image);
}

void
fz_drop_image_imp(fz_context *ctx, fz_storable *image_)
{
	fz_image *image = (fz_image *)image_;

	image->drop_image(ctx, image);
	fz_drop_image_base(ctx, image);
}

static void
drop_compressed_image(fz_context *ctx, fz_image *image_)
{
	fz_compressed_image *image = (fz_compressed_image *)image_;

	fz_drop_compressed_buffer(ctx, image->buffer);
}

static void
drop_pixmap_image(fz_context *ctx, fz_image *image_)
{
	fz_pixmap_image *image = (fz_pixmap_image *)image_;

	fz_drop_pixmap(ctx, image->tile);
}

static fz_pixmap *
compressed_image_get_pixmap(fz_context *ctx, fz_image *image_, fz_irect *subarea, int w, int h, int *l2factor)
{
	fz_compressed_image *image = (fz_compressed_image *)image_;
	int native_l2factor;
	fz_stream *stm;
	int indexed;
	fz_pixmap *tile;
	int can_sub = 0;
	int local_l2factor;

	/* If we are using matte, then the decode code requires both image and tile sizes
	 * to match. The simplest way to ensure this is to do no native l2factor decoding.
	 */
	if (image->super.use_colorkey && image->super.mask)
	{
		local_l2factor = 0;
		l2factor = &local_l2factor;
	}

	/* We need to make a new one. */
	/* First check for ones that we can't decode using streams */
	switch (image->buffer->params.type)
	{
	case FZ_IMAGE_PNG:
		tile = fz_load_png(ctx, image->buffer->buffer->data, image->buffer->buffer->len);
		break;
	case FZ_IMAGE_GIF:
		tile = fz_load_gif(ctx, image->buffer->buffer->data, image->buffer->buffer->len);
		break;
	case FZ_IMAGE_BMP:
		tile = fz_load_bmp(ctx, image->buffer->buffer->data, image->buffer->buffer->len);
		break;
	case FZ_IMAGE_TIFF:
		tile = fz_load_tiff(ctx, image->buffer->buffer->data, image->buffer->buffer->len);
		break;
	case FZ_IMAGE_PNM:
		tile = fz_load_pnm(ctx, image->buffer->buffer->data, image->buffer->buffer->len);
		break;
	case FZ_IMAGE_JXR:
		tile = fz_load_jxr(ctx, image->buffer->buffer->data, image->buffer->buffer->len);
		break;
	case FZ_IMAGE_JPX:
		tile = fz_load_jpx(ctx, image->buffer->buffer->data, image->buffer->buffer->len, NULL);
		break;
	case FZ_IMAGE_JPEG:
		/* Scan JPEG stream and patch missing height values in header */
		{
			unsigned char *s = image->buffer->buffer->data;
			unsigned char *e = s + image->buffer->buffer->len;
			unsigned char *d;
			for (d = s + 2; s < d && d < e - 9 && d[0] == 0xFF; d += (d[2] << 8 | d[3]) + 2)
			{
				if (d[1] < 0xC0 || (0xC3 < d[1] && d[1] < 0xC9) || 0xCB < d[1])
					continue;
				if ((d[5] == 0 && d[6] == 0) || ((d[5] << 8) | d[6]) > image->super.h)
				{
					d[5] = (image->super.h >> 8) & 0xFF;
					d[6] = image->super.h & 0xFF;
				}
			}
		}
		/* fall through */

	default:
		native_l2factor = l2factor ? *l2factor : 0;
		stm = fz_open_image_decomp_stream_from_buffer(ctx, image->buffer, l2factor);
		fz_try(ctx)
		{
			if (l2factor)
				native_l2factor -= *l2factor;
			indexed = fz_colorspace_is_indexed(ctx, image->super.colorspace);
			can_sub = 1;
			tile = fz_decomp_image_from_stream(ctx, stm, image, subarea, indexed, native_l2factor, l2factor);
		}
		fz_always(ctx)
			fz_drop_stream(ctx, stm);
		fz_catch(ctx)
			fz_rethrow(ctx);

		/* CMYK JPEGs in XPS documents have to be inverted */
		if (image->super.invert_cmyk_jpeg &&
			image->buffer->params.type == FZ_IMAGE_JPEG &&
			fz_colorspace_is_cmyk(ctx, image->super.colorspace) &&
			image->buffer->params.u.jpeg.color_transform)
		{
			fz_invert_pixmap(ctx, tile);
		}

		break;
	}

	if (can_sub == 0 && subarea != NULL)
	{
		subarea->x0 = 0;
		subarea->y0 = 0;
		subarea->x1 = image->super.w;
		subarea->y1 = image->super.h;
	}

	return tile;
}

static fz_pixmap *
pixmap_image_get_pixmap(fz_context *ctx, fz_image *image_, fz_irect *subarea, int w, int h, int *l2factor)
{
	fz_pixmap_image *image = (fz_pixmap_image *)image_;

	/* 'Simple' images created direct from pixmaps will have no buffer
	 * of compressed data. We cannot do any better than just returning
	 * a pointer to the original 'tile'.
	 */
	return fz_keep_pixmap(ctx, image->tile); /* That's all we can give you! */
}

static void
update_ctm_for_subarea(fz_matrix *ctm, const fz_irect *subarea, int w, int h)
{
	fz_matrix m;

	if (ctm == NULL || (subarea->x0 == 0 && subarea->y0 == 0 && subarea->x1 == w && subarea->y1 == h))
		return;

	m.a = (float) (subarea->x1 - subarea->x0) / w;
	m.b = 0;
	m.c = 0;
	m.d = (float) (subarea->y1 - subarea->y0) / h;
	m.e = (float) subarea->x0 / w;
	m.f = (float) subarea->y0 / h;
	*ctm = fz_concat(m, *ctm);
}

void fz_default_image_decode(void *arg, int w, int h, int l2factor, fz_irect *subarea)
{
	(void)arg;

	if ((subarea->x1-subarea->x0)*(subarea->y1-subarea->y0) >= (w*h/10)*9)
	{
		/* Either no subarea specified, or a subarea 90% or more of the
		 * whole area specified. Use the whole image. */
		subarea->x0 = 0;
		subarea->y0 = 0;
		subarea->x1 = w;
		subarea->y1 = h;
	}
	else
	{
		/* Clip to the edges if they are within 1% */
		if (subarea->x0 <= w/100)
			subarea->x0 = 0;
		if (subarea->y0 <= h/100)
			subarea->y0 = 0;
		if (subarea->x1 >= w*99/100)
			subarea->x1 = w;
		if (subarea->y1 >= h*99/100)
			subarea->y1 = h;
	}
}

static fz_pixmap *
fz_find_image_tile(fz_context *ctx, fz_image *image, fz_image_key *key, fz_matrix *ctm)
{
	fz_pixmap *tile;
	do
	{
		tile = fz_find_item(ctx, fz_drop_pixmap_imp, key, &fz_image_store_type);
		if (tile)
		{
			update_ctm_for_subarea(ctm, &key->rect, image->w, image->h);
			return tile;
		}
		key->l2factor--;
	}
	while (key->l2factor >= 0);
	return NULL;
}

fz_pixmap *
fz_get_pixmap_from_image(fz_context *ctx, fz_image *image, const fz_irect *subarea, fz_matrix *ctm, int *dw, int *dh)
{
	fz_pixmap *tile;
	int l2factor, l2factor_remaining;
	fz_image_key key;
	fz_image_key *keyp = NULL;
	int w;
	int h;

	fz_var(keyp);

	if (!image)
		return NULL;

	/* Figure out the extent. */
	if (ctm)
	{
		w = sqrtf(ctm->a * ctm->a + ctm->b * ctm->b);
		h = sqrtf(ctm->c * ctm->c + ctm->d * ctm->d);
	}
	else
	{
		w = image->w;
		h = image->h;
	}

	if (image->scalable)
	{
		/* If the image is scalable, we always want to re-render and never cache. */
		fz_irect subarea_copy;
		if (subarea)
			subarea_copy = *subarea;
		l2factor_remaining = 0;
		if (dw) *dw = w;
		if (dh) *dh = h;
		return image->get_pixmap(ctx, image, subarea ? &subarea_copy : NULL, image->w, image->h, &l2factor_remaining);
	}

	/* Clamp requested image size, since we never want to magnify images here. */
	if (w > image->w)
		w = image->w;
	if (h > image->h)
		h = image->h;

	if (image->decoded)
	{
		/* If the image is already decoded, then we can't offer a subarea,
		 * or l2factor, and we don't want to cache. */
		l2factor_remaining = 0;
		if (dw) *dw = w;
		if (dh) *dh = h;
		return image->get_pixmap(ctx, image, NULL, image->w, image->h, &l2factor_remaining);
	}

	/* What is our ideal factor? We search for the largest factor where
	 * we can subdivide and stay larger than the required size. We add
	 * a fudge factor of +2 here to allow for the possibility of
	 * expansion due to grid fitting. */
	l2factor = 0;
	if (w > 0 && h > 0)
	{
		while (image->w>>(l2factor+1) >= w+2 && image->h>>(l2factor+1) >= h+2 && l2factor < 6)
			l2factor++;
	}

	/* First, look through the store for existing tiles */
	if (subarea)
	{
		fz_compute_image_key(ctx, image, ctm, &key, subarea, l2factor, &w, &h, dw, dh);
		tile = fz_find_image_tile(ctx, image, &key, ctm);
		if (tile)
			return tile;
	}

	/* No subarea given, or no tile for subarea found; try entire image */
	fz_compute_image_key(ctx, image, ctm, &key, NULL, l2factor, &w, &h, dw, dh);
	tile = fz_find_image_tile(ctx, image, &key, ctm);
	if (tile)
		return tile;

	/* Neither subarea nor full image tile found; prepare the subarea key again */
	if (subarea)
		fz_compute_image_key(ctx, image, ctm, &key, subarea, l2factor, &w, &h, dw, dh);

	/* We'll have to decode the image; request the correct amount of downscaling. */
	l2factor_remaining = l2factor;
	tile = image->get_pixmap(ctx, image, &key.rect, w, h, &l2factor_remaining);

	/* Update the ctm to allow for subareas. */
	update_ctm_for_subarea(ctm, &key.rect, image->w, image->h);

	/* l2factor_remaining is updated to the amount of subscaling left to do */
	assert(l2factor_remaining >= 0 && l2factor_remaining <= 6);
	if (l2factor_remaining)
	{
		fz_try(ctx)
			fz_subsample_pixmap(ctx, tile, l2factor_remaining);
		fz_catch(ctx)
		{
			fz_drop_pixmap(ctx, tile);
			fz_rethrow(ctx);
		}
	}

	fz_try(ctx)
	{
		fz_pixmap *existing_tile;

		/* Now we try to cache the pixmap. Any failure here will just result
		 * in us not caching. */
		keyp = fz_malloc_struct(ctx, fz_image_key);
		keyp->refs = 1;
		keyp->image = fz_keep_image_store_key(ctx, image);
		keyp->l2factor = l2factor;
		keyp->rect = key.rect;

		existing_tile = fz_store_item(ctx, keyp, tile, fz_pixmap_size(ctx, tile), &fz_image_store_type);
		if (existing_tile)
		{
			/* We already have a tile. This must have been produced by a
			 * racing thread. We'll throw away ours and use that one. */
			fz_drop_pixmap(ctx, tile);
			tile = existing_tile;
		}
	}
	fz_always(ctx)
	{
		fz_drop_image_key(ctx, keyp);
	}
	fz_catch(ctx)
	{
		/* Do nothing */
	}

	return tile;
}

fz_pixmap *
fz_get_unscaled_pixmap_from_image(fz_context *ctx, fz_image *image)
{
	return fz_get_pixmap_from_image(ctx, image, NULL /*subarea*/, NULL /*ctm*/, NULL /*dw*/, NULL /*dh*/);
}

static size_t
pixmap_image_get_size(fz_context *ctx, fz_image *image)
{
	fz_pixmap_image *im = (fz_pixmap_image *)image;

	if (image == NULL)
		return 0;

	return sizeof(fz_pixmap_image) + fz_pixmap_size(ctx, im->tile);
}

size_t fz_image_size(fz_context *ctx, fz_image *im)
{
	if (im == NULL)
		return 0;

	return im->get_size(ctx, im);
}

fz_image *
fz_new_image_from_pixmap(fz_context *ctx, fz_pixmap *pixmap, fz_image *mask)
{
	fz_pixmap_image *image;

	image = fz_new_derived_image(ctx, pixmap->w, pixmap->h, 8, pixmap->colorspace,
				pixmap->xres, pixmap->yres, 0, 0,
				NULL, NULL, mask, fz_pixmap_image,
				pixmap_image_get_pixmap,
				pixmap_image_get_size,
				drop_pixmap_image);
	image->tile = fz_keep_pixmap(ctx, pixmap);
	image->super.decoded = 1;

	return &image->super;
}

fz_image *
fz_new_image_of_size(fz_context *ctx, int w, int h, int bpc, fz_colorspace *colorspace,
		int xres, int yres, int interpolate, int imagemask, float *decode,
		int *colorkey, fz_image *mask, size_t size,
		fz_image_get_pixmap_fn *get_pixmap,
		fz_image_get_size_fn *get_size,
		fz_drop_image_fn *drop)
{
	fz_image *image;
	int i;

	assert(mask == NULL || mask->mask == NULL);
	assert(size >= sizeof(fz_image));

	image = Memento_label(fz_calloc(ctx, 1, size), "fz_image");
	FZ_INIT_KEY_STORABLE(image, 1, fz_drop_image_imp);
	image->drop_image = drop;
	image->get_pixmap = get_pixmap;
	image->get_size = get_size;
	image->w = w;
	image->h = h;
	image->xres = xres;
	image->yres = yres;
	image->bpc = bpc;
	image->n = (colorspace ? fz_colorspace_n(ctx, colorspace) : 1);
	image->colorspace = fz_keep_colorspace(ctx, colorspace);
	image->invert_cmyk_jpeg = 1;
	image->interpolate = interpolate;
	image->imagemask = imagemask;
	image->use_colorkey = (colorkey != NULL);
	if (colorkey)
		memcpy(image->colorkey, colorkey, sizeof(int)*image->n*2);
	image->use_decode = 0;
	if (decode)
	{
		memcpy(image->decode, decode, sizeof(float)*image->n*2);
	}
	else
	{
		float maxval = fz_colorspace_is_indexed(ctx, colorspace) ? (1 << bpc) - 1 : 1;
		for (i = 0; i < image->n; i++)
		{
			image->decode[2*i] = 0;
			image->decode[2*i+1] = maxval;
		}
	}
	/* ICC spaces have the default decode arrays pickled into them.
	 * For most spaces this is fine, because [ 0 1 0 1 0 1 ] is
	 * idempotent. For Lab, however, we need to adjust it. */
	if (fz_colorspace_is_lab_icc(ctx, colorspace))
	{
		/* Undo the default decode array of [0 100 -128 127 -128 127] */
		image->decode[0] = image->decode[0]/100.0f;
		image->decode[1] = image->decode[1]/100.0f;
		image->decode[2] = (image->decode[2]+128)/255.0f;
		image->decode[3] = (image->decode[3]+128)/255.0f;
		image->decode[4] = (image->decode[4]+128)/255.0f;
		image->decode[5] = (image->decode[5]+128)/255.0f;
	}
	for (i = 0; i < image->n; i++)
	{
		if (image->decode[i * 2] != 0 || image->decode[i * 2 + 1] != 1)
			break;
	}
	if (i != image->n)
		image->use_decode = 1;
	image->mask = fz_keep_image(ctx, mask);

	return image;
}

static size_t
compressed_image_get_size(fz_context *ctx, fz_image *image)
{
	fz_compressed_image *im = (fz_compressed_image *)image;

	if (image == NULL)
		return 0;

	return sizeof(fz_pixmap_image) + (im->buffer && im->buffer->buffer ? im->buffer->buffer->cap : 0);
}

fz_image *
fz_new_image_from_compressed_buffer(fz_context *ctx, int w, int h,
	int bpc, fz_colorspace *colorspace,
	int xres, int yres, int interpolate, int imagemask, float *decode,
	int *colorkey, fz_compressed_buffer *buffer, fz_image *mask)
{
	fz_compressed_image *image;

	fz_try(ctx)
	{
		image = fz_new_derived_image(ctx, w, h, bpc,
					colorspace, xres, yres,
					interpolate, imagemask, decode,
					colorkey, mask, fz_compressed_image,
					compressed_image_get_pixmap,
					compressed_image_get_size,
					drop_compressed_image);
		image->buffer = buffer;
	}
	fz_catch(ctx)
	{
		fz_drop_compressed_buffer(ctx, buffer);
		fz_rethrow(ctx);
	}

	return &image->super;
}

fz_compressed_buffer *fz_compressed_image_buffer(fz_context *ctx, fz_image *image)
{
	if (image == NULL || image->get_pixmap != compressed_image_get_pixmap)
		return NULL;
	return ((fz_compressed_image *)image)->buffer;
}

void fz_set_compressed_image_buffer(fz_context *ctx, fz_compressed_image *image, fz_compressed_buffer *buf)
{
	assert(image != NULL && image->super.get_pixmap == compressed_image_get_pixmap);
	((fz_compressed_image *)image)->buffer = buf; /* Note: compressed buffers are not reference counted */
}

fz_pixmap *fz_pixmap_image_tile(fz_context *ctx, fz_pixmap_image *image)
{
	if (image == NULL || image->super.get_pixmap != pixmap_image_get_pixmap)
		return NULL;
	return ((fz_pixmap_image *)image)->tile;
}

void fz_set_pixmap_image_tile(fz_context *ctx, fz_pixmap_image *image, fz_pixmap *pix)
{
	assert(image != NULL && image->super.get_pixmap == pixmap_image_get_pixmap);
	((fz_pixmap_image *)image)->tile = pix;
}

int
fz_recognize_image_format(fz_context *ctx, unsigned char p[8])
{
	if (p[0] == 'P' && p[1] >= '1' && p[1] <= '7')
		return FZ_IMAGE_PNM;
	if (p[0] == 'P' && (p[1] == 'F' || p[1] == 'f'))
		return FZ_IMAGE_PNM;
	if (p[0] == 0xff && p[1] == 0x4f)
		return FZ_IMAGE_JPX;
	if (p[0] == 0x00 && p[1] == 0x00 && p[2] == 0x00 && p[3] == 0x0c &&
			p[4] == 0x6a && p[5] == 0x50 && p[6] == 0x20 && p[7] == 0x20)
		return FZ_IMAGE_JPX;
	if (p[0] == 0xff && p[1] == 0xd8)
		return FZ_IMAGE_JPEG;
	if (p[0] == 137 && p[1] == 80 && p[2] == 78 && p[3] == 71 &&
			p[4] == 13 && p[5] == 10 && p[6] == 26 && p[7] == 10)
		return FZ_IMAGE_PNG;
	if (p[0] == 'I' && p[1] == 'I' && p[2] == 0xBC)
		return FZ_IMAGE_JXR;
	if (p[0] == 'I' && p[1] == 'I' && p[2] == 42 && p[3] == 0)
		return FZ_IMAGE_TIFF;
	if (p[0] == 'M' && p[1] == 'M' && p[2] == 0 && p[3] == 42)
		return FZ_IMAGE_TIFF;
	if (p[0] == 'G' && p[1] == 'I' && p[2] == 'F')
		return FZ_IMAGE_GIF;
	if (p[0] == 'B' && p[1] == 'M')
		return FZ_IMAGE_BMP;
	if (p[0] == 'B' && p[1] == 'A')
		return FZ_IMAGE_BMP;
	if (p[0] == 0x97 && p[1] == 'J' && p[2] == 'B' && p[3] == '2' &&
		p[4] == '\r' && p[5] == '\n'  && p[6] == 0x1a && p[7] == '\n')
		return FZ_IMAGE_JBIG2;
	return FZ_IMAGE_UNKNOWN;
}

fz_image *
fz_new_image_from_buffer(fz_context *ctx, fz_buffer *buffer)
{
	fz_compressed_buffer *bc;
	int w, h, xres, yres;
	fz_colorspace *cspace;
	size_t len = buffer->len;
	unsigned char *buf = buffer->data;
	fz_image *image = NULL;
	int type;
	int bpc;
	uint8_t orientation = 0;

	if (len < 8)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown image file format");

	type = fz_recognize_image_format(ctx, buf);
	bpc = 8;
	switch (type)
	{
	case FZ_IMAGE_PNM:
		fz_load_pnm_info(ctx, buf, len, &w, &h, &xres, &yres, &cspace);
		break;
	case FZ_IMAGE_JPX:
		fz_load_jpx_info(ctx, buf, len, &w, &h, &xres, &yres, &cspace);
		break;
	case FZ_IMAGE_JPEG:
		fz_load_jpeg_info(ctx, buf, len, &w, &h, &xres, &yres, &cspace, &orientation);
		break;
	case FZ_IMAGE_PNG:
		fz_load_png_info(ctx, buf, len, &w, &h, &xres, &yres, &cspace);
		break;
	case FZ_IMAGE_JXR:
		fz_load_jxr_info(ctx, buf, len, &w, &h, &xres, &yres, &cspace);
		break;
	case FZ_IMAGE_TIFF:
		fz_load_tiff_info(ctx, buf, len, &w, &h, &xres, &yres, &cspace);
		break;
	case FZ_IMAGE_GIF:
		fz_load_gif_info(ctx, buf, len, &w, &h, &xres, &yres, &cspace);
		break;
	case FZ_IMAGE_BMP:
		fz_load_bmp_info(ctx, buf, len, &w, &h, &xres, &yres, &cspace);
		break;
	case FZ_IMAGE_JBIG2:
		fz_load_jbig2_info(ctx, buf, len, &w, &h, &xres, &yres, &cspace);
		bpc = 1;
		break;
	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown image file format");
	}

	fz_try(ctx)
	{
		bc = fz_malloc_struct(ctx, fz_compressed_buffer);
		bc->buffer = fz_keep_buffer(ctx, buffer);
		bc->params.type = type;
		if (type == FZ_IMAGE_JPEG)
			bc->params.u.jpeg.color_transform = -1;
		image = fz_new_image_from_compressed_buffer(ctx, w, h, bpc, cspace, xres, yres, 0, 0, NULL, NULL, bc, NULL);
		image->orientation = orientation;
	}
	fz_always(ctx)
		fz_drop_colorspace(ctx, cspace);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return image;
}

fz_image *
fz_new_image_from_file(fz_context *ctx, const char *path)
{
	fz_buffer *buffer;
	fz_image *image = NULL;

	buffer = fz_read_file(ctx, path);
	fz_try(ctx)
		image = fz_new_image_from_buffer(ctx, buffer);
	fz_always(ctx)
		fz_drop_buffer(ctx, buffer);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return image;
}

void
fz_image_resolution(fz_image *image, int *xres, int *yres)
{
	*xres = image->xres;
	*yres = image->yres;
	if (*xres < 0 || *yres < 0 || (*xres == 0 && *yres == 0))
	{
		/* If neither xres or yres is sane, pick a sane value */
		*xres = SANE_DPI; *yres = SANE_DPI;
	}
	else if (*xres == 0)
	{
		*xres = *yres;
	}
	else if (*yres == 0)
	{
		*yres = *xres;
	}

	/* Scale xres and yres up until we get believable values */
	if (*xres < SANE_DPI || *yres < SANE_DPI || *xres > INSANE_DPI || *yres > INSANE_DPI)
	{
		if (*xres < *yres)
		{
			*yres = *yres * SANE_DPI / *xres;
			*xres = SANE_DPI;
		}
		else
		{
			*xres = *xres * SANE_DPI / *yres;
			*yres = SANE_DPI;
		}

		if (*xres == *yres || *xres < SANE_DPI || *yres < SANE_DPI || *xres > INSANE_DPI || *yres > INSANE_DPI)
		{
			*xres = SANE_DPI;
			*yres = SANE_DPI;
		}
	}
}

uint8_t fz_image_orientation(fz_context *ctx, fz_image *image)
{
	return image ? image->orientation : 0;
}

fz_matrix fz_image_orientation_matrix(fz_context *ctx, fz_image *image)
{
	fz_matrix m;

	switch (image ? image->orientation : 0)
	{
	case 0:
	case 1: /* 0 degree rotation */
		m.a =  1; m.b =  0;
		m.c =  0; m.d =  1;
		m.e =  0; m.f =  0;
		break;
	case 2: /* 90 degree ccw */
		m.a =  0; m.b = -1;
		m.c =  1; m.d =  0;
		m.e =  0; m.f =  1;
		break;
	case 3: /* 180 degree ccw */
		m.a = -1; m.b =  0;
		m.c =  0; m.d = -1;
		m.e =  1; m.f =  1;
		break;
	case 4: /* 270 degree ccw */
		m.a =  0; m.b =  1;
		m.c = -1; m.d =  0;
		m.e =  1; m.f =  0;
		break;
	case 5: /* flip on X */
		m.a = -1; m.b = 0;
		m.c =  0; m.d = 1;
		m.e =  1; m.f = 0;
		break;
	case 6: /* flip on X, then rotate ccw by 90 degrees */
		m.a =  0; m.b =  1;
		m.c =  1; m.d =  0;
		m.e =  0; m.f =  0;
		break;
	case 7: /* flip on X, then rotate ccw by 180 degrees */
		m.a =  1; m.b =  0;
		m.c =  0; m.d = -1;
		m.e =  0; m.f =  1;
		break;
	case 8: /* flip on X, then rotate ccw by 270 degrees */
		m.a =  0; m.b = -1;
		m.c = -1; m.d =  0;
		m.e =  1; m.f =  1;
		break;
	}

	return m;
}

typedef struct fz_display_list_image_s
{
	fz_image super;
	fz_matrix transform;
	fz_display_list *list;
} fz_display_list_image;

static fz_pixmap *
display_list_image_get_pixmap(fz_context *ctx, fz_image *image_, fz_irect *subarea, int w, int h, int *l2factor)
{
	fz_display_list_image *image = (fz_display_list_image *)image_;
	fz_matrix ctm;
	fz_device *dev;
	fz_pixmap *pix;

	fz_var(dev);

	if (subarea)
	{
		/* So, the whole image should be scaled to w * h, but we only want the
		 * given subarea of it. */
		int l = (subarea->x0 * w) / image->super.w;
		int t = (subarea->y0 * h) / image->super.h;
		int r = (subarea->x1 * w + image->super.w - 1) / image->super.w;
		int b = (subarea->y1 * h + image->super.h - 1) / image->super.h;

		pix = fz_new_pixmap(ctx, image->super.colorspace, r-l, b-t, NULL, 0);
		pix->x = l;
		pix->y = t;
	}
	else
	{
		pix = fz_new_pixmap(ctx, image->super.colorspace, w, h, NULL, 0);
	}

	/* If we render the display list into pix with the image matrix, we'll get a unit
	 * square result. Therefore scale by w, h. */
	ctm = fz_pre_scale(image->transform, w, h);

	fz_clear_pixmap(ctx, pix); /* clear to transparent */
	fz_try(ctx)
	{
		dev = fz_new_draw_device(ctx, ctm, pix);
		fz_run_display_list(ctx, image->list, dev, fz_identity, fz_infinite_rect, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
		fz_drop_device(ctx, dev);
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pix);
		fz_rethrow(ctx);
	}

	/* Never do more subsampling, cos we've already given them the right size */
	if (l2factor)
		*l2factor = 0;

	return pix;
}

static void drop_display_list_image(fz_context *ctx, fz_image *image_)
{
	fz_display_list_image *image = (fz_display_list_image *)image_;

	if (image == NULL)
		return;
	fz_drop_display_list(ctx, image->list);
}

static size_t
display_list_image_get_size(fz_context *ctx, fz_image *image_)
{
	fz_display_list_image *image = (fz_display_list_image *)image_;

	if (image == NULL)
		return 0;

	return sizeof(fz_display_list_image) + 4096; /* FIXME */
}

fz_image *fz_new_image_from_display_list(fz_context *ctx, float w, float h, fz_display_list *list)
{
	fz_display_list_image *image;
	int iw, ih;

	iw = w * SCALABLE_IMAGE_DPI / 72;
	ih = h * SCALABLE_IMAGE_DPI / 72;

	image = fz_new_derived_image(ctx, iw, ih, 8, fz_device_rgb(ctx),
				SCALABLE_IMAGE_DPI, SCALABLE_IMAGE_DPI, 0, 0,
				NULL, NULL, NULL, fz_display_list_image,
				display_list_image_get_pixmap,
				display_list_image_get_size,
				drop_display_list_image);
	image->super.scalable = 1;
	image->transform = fz_scale(1 / w, 1 / h);
	image->list = fz_keep_display_list(ctx, list);

	return &image->super;
}







mupdf-1.21.1-source/source/fitz/jmemcust.c

/*
 * Copyright (C) 2001-2017 Artifex Software, Inc.
 * All Rights Reserved.
 *
 * This software is provided AS-IS with no warranty, either express or
 * implied.
 *
 * This software is distributed under license and may not be copied,
 * modified or distributed except as expressly authorized under the terms
 * of the license contained in the file LICENSE in this distribution.
 *
 * Refer to licensing information at http://www.artifex.com or contact
 * Artifex Software, Inc., 7 Mt. Lassen Drive - Suite A-134, San Rafael,
 * CA 94903, U.S.A., +1(415)492-9861, for further information.
 */

#if !defined(SHARE_JPEG) || SHARE_JPEG==0

#include "jinclude.h"
#include "jpeglib.h"
#include "jmemsys.h"
#include "jerror.h"
#include "jmemcust.h"

GLOBAL(void *)
jpeg_get_small (j_common_ptr cinfo, size_t sizeofobject)
{
	jpeg_cust_mem_data *cmem = GET_CUST_MEM_DATA(cinfo);

	return (void *) (cmem->j_mem_get_small)(cinfo, sizeofobject);
}

GLOBAL(void)
jpeg_free_small (j_common_ptr cinfo, void * object, size_t sizeofobject)
{
	jpeg_cust_mem_data *cmem = GET_CUST_MEM_DATA(cinfo);

	(cmem->j_mem_free_small)(cinfo, object, sizeofobject);
}

/*
 * "Large" objects are treated the same as "small" ones.
 * NB: although we include FAR keywords in the routine declarations,
 * this file won't actually work in 80x86 small/medium model; at least,
 * you probably won't be able to process useful-size images in only 64KB.
 */

GLOBAL(void FAR *)
jpeg_get_large (j_common_ptr cinfo, size_t sizeofobject)
{
	jpeg_cust_mem_data *cmem = GET_CUST_MEM_DATA(cinfo);

	return (void *) (cmem->j_mem_get_large)(cinfo, sizeofobject);
}

GLOBAL(void)
jpeg_free_large (j_common_ptr cinfo, void FAR * object, size_t sizeofobject)
{
	jpeg_cust_mem_data *cmem = GET_CUST_MEM_DATA(cinfo);

	(cmem->j_mem_free_large)(cinfo, object, sizeofobject);
}

/*
 * This routine computes the total memory space available for allocation.
 * Here we always say, "we got all you want bud!"
 */

GLOBAL(long)
jpeg_mem_available (j_common_ptr cinfo, long min_bytes_needed,
		long max_bytes_needed, long already_allocated)
{
	jpeg_cust_mem_data *cmem = GET_CUST_MEM_DATA(cinfo);
	long ret = max_bytes_needed;

	if (cmem->j_mem_avail)
		ret = (cmem->j_mem_avail)(cinfo);

	return ret;
}

/*
 * Backing store (temporary file) management.
 * Since jpeg_mem_available always promised the moon,
 * this should never be called and we can just error out.
 */

GLOBAL(void)
jpeg_open_backing_store (j_common_ptr cinfo, backing_store_ptr info,
		long total_bytes_needed)
{
	jpeg_cust_mem_data *cmem = GET_CUST_MEM_DATA(cinfo);

	if (cmem->j_mem_open_backing_store) {
		(cmem->j_mem_open_backing_store)(cinfo, info, total_bytes_needed);
	}
	else
		ERREXIT(cinfo, JERR_NO_BACKING_STORE);
}

/*
 * These routines take care of any system-dependent initialization and
 * cleanup required. Here, there isn't any.
 */

GLOBAL(long)
jpeg_mem_init (j_common_ptr cinfo)
{
	jpeg_cust_mem_data *cmem = GET_CUST_MEM_DATA(cinfo);
	long ret = 0;

	if (cmem->j_mem_init)
		ret = (cmem->j_mem_init)(cinfo);

	return ret;
}

GLOBAL(void)
jpeg_mem_term (j_common_ptr cinfo)
{
	jpeg_cust_mem_data *cmem = GET_CUST_MEM_DATA(cinfo);

	if (cmem->j_mem_term)
		(cmem->j_mem_term)(cinfo);
}

GLOBAL(jpeg_cust_mem_data *)
jpeg_cust_mem_init(jpeg_cust_mem_data *custm, void *priv,
		j_custmem_init_ptr init,
		j_custmem_term_ptr term,
		j_custmem_avail_ptr avail,
		j_custmem_get_small_ptr get_small,
		j_custmem_free_small_ptr free_small,
		j_cust_mem_get_large_ptr get_large,
		j_custmem_free_large_ptr free_large,
		j_custmem_open_backing_store_ptr open_backing_store)
{
	jpeg_cust_mem_data *lcustm = NULL;

	/* We need at least the following for a viable memory manager */
	if (get_small && free_small && get_large && free_large)
	{
		lcustm = custm;

		lcustm->priv = priv;
		lcustm->j_mem_init = init;
		lcustm->j_mem_term = term;
		lcustm->j_mem_avail = avail;
		lcustm->j_mem_get_small = get_small;
		lcustm->j_mem_free_small = free_small;
		lcustm->j_mem_get_large = get_large;
		lcustm->j_mem_free_large = free_large;
		lcustm->j_mem_open_backing_store = open_backing_store;
	}
	return lcustm;
}

#endif /* !defined(SHARE_JPEG) || SHARE_JPEG==0 */







mupdf-1.21.1-source/source/fitz/jmemcust.h

/* Copyright (C) 2001-2017 Artifex Software, Inc.
 * All Rights Reserved.
 *
 * This software is provided AS-IS with no warranty, either express or
 * implied.
 *
 * This software is distributed under license and may not be copied,
 * modified or distributed except as expressly authorized under the terms
 * of the license contained in the file LICENSE in this distribution.
 *
 * Refer to licensing information at http://www.artifex.com or contact
 * Artifex Software, Inc., 7 Mt. Lassen Drive - Suite A-134, San Rafael,
 * CA 94903, U.S.A., +1(415)492-9861, for further information.
 */

 #ifndef MUPDF_JMEMCUST_H
 #define MUPDF_JMEMCUST_H

typedef JMETHOD(long, j_custmem_init_ptr, (j_common_ptr cinfo));
typedef JMETHOD(void, j_custmem_term_ptr, (j_common_ptr cinfo));
typedef JMETHOD(long, j_custmem_avail_ptr, (j_common_ptr cinfo));
typedef JMETHOD(void *, j_custmem_get_small_ptr, (j_common_ptr cinfo, size_t size));
typedef JMETHOD(void, j_custmem_free_small_ptr, (j_common_ptr cinfo, void *object, size_t size));
typedef JMETHOD(void *, j_cust_mem_get_large_ptr, (j_common_ptr cinfo, size_t size));
typedef JMETHOD(void, j_custmem_free_large_ptr, (j_common_ptr cinfo, void *object, size_t size));
typedef JMETHOD(void, j_custmem_open_backing_store_ptr, (j_common_ptr cinfo, backing_store_ptr info, long total_bytes_needed));

typedef struct {
	j_custmem_init_ptr j_mem_init;
	j_custmem_term_ptr j_mem_term;
	j_custmem_avail_ptr j_mem_avail;
	j_custmem_get_small_ptr j_mem_get_small;
	j_custmem_free_small_ptr j_mem_free_small;
	j_cust_mem_get_large_ptr j_mem_get_large;
	j_custmem_free_large_ptr j_mem_free_large;
	j_custmem_open_backing_store_ptr j_mem_open_backing_store;
	void *priv;
} jpeg_cust_mem_data;

#define GET_CUST_MEM_DATA(c) ((jpeg_cust_mem_data *)c->client_data)

GLOBAL(jpeg_cust_mem_data *)
	jpeg_cust_mem_init(jpeg_cust_mem_data *custm, void *priv,
			j_custmem_init_ptr init,
			j_custmem_term_ptr term,
			j_custmem_avail_ptr avail,
			j_custmem_get_small_ptr get_small,
			j_custmem_free_small_ptr free_small,
			j_cust_mem_get_large_ptr get_large,
			j_custmem_free_large_ptr free_large,
			j_custmem_open_backing_store_ptr open_backing_store);

#endif







mupdf-1.21.1-source/source/fitz/link.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <math.h>

fz_link *
fz_new_link_of_size(fz_context *ctx, int size, fz_rect rect, const char *uri)
{
	fz_link *link = Memento_label(fz_calloc(ctx, 1, size), "fz_link");
	link->refs = 1;
	link->rect = rect;

	fz_try(ctx)
		link->uri = fz_strdup(ctx, uri);
	fz_catch(ctx)
	{
		fz_drop_link(ctx, link);
		fz_rethrow(ctx);
	}

	return link;
}

fz_link *
fz_keep_link(fz_context *ctx, fz_link *link)
{
	return fz_keep_imp(ctx, link, &link->refs);
}

void
fz_drop_link(fz_context *ctx, fz_link *link)
{
	while (fz_drop_imp(ctx, link, &link->refs))
	{
		fz_link *next = link->next;

		if (link->drop)
			link->drop(ctx, link);

		fz_free(ctx, link->uri);
		fz_free(ctx, link);
		link = next;
	}
}

int
fz_is_external_link(fz_context *ctx, const char *uri)
{
	/* Basically, this function returns true, if the URI starts with
	 * a valid 'scheme' followed by ':'. */

	/* All schemes must start with a letter; exit if we don't. */
	if ((*uri < 'a' || *uri > 'z') && (*uri < 'A' || *uri > 'Z'))
		return 0;
	uri++;

	/* Subsequent characters can be letters, digits, +, -, or . */
	while ((*uri >= 'a' && *uri <= 'z') ||
		(*uri >= 'A' && *uri <= 'Z') ||
		(*uri >= '0' && *uri <= '9') ||
		(*uri == '+') ||
		(*uri == '-') ||
		(*uri == '.'))
		++uri;

	return uri[0] == ':';
}

fz_link_dest fz_make_link_dest_none(void)
{
	fz_link_dest dest = { { -1, -1 }, FZ_LINK_DEST_XYZ, NAN, NAN, NAN, NAN, NAN };
	return dest;
}

fz_link_dest fz_make_link_dest_xyz(int chapter, int page, float x, float y, float z)
{
	fz_link_dest dest = { { chapter, page }, FZ_LINK_DEST_XYZ, x, y, NAN, NAN, z };
	return dest;
}







mupdf-1.21.1-source/source/fitz/list-device.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <assert.h>
#include <string.h>

#define STACK_SIZE 96

typedef enum
{
	FZ_CMD_FILL_PATH,
	FZ_CMD_STROKE_PATH,
	FZ_CMD_CLIP_PATH,
	FZ_CMD_CLIP_STROKE_PATH,
	FZ_CMD_FILL_TEXT,
	FZ_CMD_STROKE_TEXT,
	FZ_CMD_CLIP_TEXT,
	FZ_CMD_CLIP_STROKE_TEXT,
	FZ_CMD_IGNORE_TEXT,
	FZ_CMD_FILL_SHADE,
	FZ_CMD_FILL_IMAGE,
	FZ_CMD_FILL_IMAGE_MASK,
	FZ_CMD_CLIP_IMAGE_MASK,
	FZ_CMD_POP_CLIP,
	FZ_CMD_BEGIN_MASK,
	FZ_CMD_END_MASK,
	FZ_CMD_BEGIN_GROUP,
	FZ_CMD_END_GROUP,
	FZ_CMD_BEGIN_TILE,
	FZ_CMD_END_TILE,
	FZ_CMD_RENDER_FLAGS,
	FZ_CMD_DEFAULT_COLORSPACES,
	FZ_CMD_BEGIN_LAYER,
	FZ_CMD_END_LAYER
} fz_display_command;

/* The display list is a list of nodes.
 * Each node is a structure consisting of a bitfield (that packs into a
 * 32 bit word).
 * The different fields in the bitfield identify what information is
 * present in the node.
 *
 *	cmd:	What type of node this is.
 *
 *	size:	The number of sizeof(fz_display_node) bytes that this node's
 *		data occupies. (i.e. &node[node->size] = the next node in the
 *		chain; 0 for end of list).
 *
 *	rect:	0 for unchanged, 1 for present.
 *
 *	path:	0 for unchanged, 1 for present.
 *
 *	cs:	0 for unchanged
 *		1 for devicegray (color defaults to 0)
 *		2 for devicegray (color defaults to 1)
 *		3 for devicergb (color defaults to 0,0,0)
 *		4 for devicergb (color defaults to 1,1,1)
 *		5 for devicecmyk (color defaults to 0,0,0,0)
 *		6 for devicecmyk (color defaults to 0,0,0,1)
 *		7 for present (color defaults to 0)
 *
 *	color:	0 for unchanged color, 1 for present.
 *
 *	alpha:	0 for unchanged, 1 for solid, 2 for transparent, 3
 *		for alpha value present.
 *
 *	ctm:	0 for unchanged,
 *		1 for change ad
 *		2 for change bc
 *		4 for change ef.
 *
 *	stroke:	0 for unchanged, 1 for present.
 *
 *	flags:	Flags (node specific meanings)
 *
 * Nodes are packed in the order:
 * header, rect, colorspace, color, alpha, ctm, stroke_state, path, private data.
 */
typedef struct
{
	unsigned int cmd    : 5;
	unsigned int size   : 9;
	unsigned int rect   : 1;
	unsigned int path   : 1;
	unsigned int cs     : 3;
	unsigned int color  : 1;
	unsigned int alpha  : 2;
	unsigned int ctm    : 3;
	unsigned int stroke : 1;
	unsigned int flags  : 6;
} fz_display_node;

enum {
	CS_UNCHANGED = 0,
	CS_GRAY_0    = 1,
	CS_GRAY_1    = 2,
	CS_RGB_0     = 3,
	CS_RGB_1     = 4,
	CS_CMYK_0    = 5,
	CS_CMYK_1    = 6,
	CS_OTHER_0   = 7,

	ALPHA_UNCHANGED = 0,
	ALPHA_1         = 1,
	ALPHA_0         = 2,
	ALPHA_PRESENT   = 3,

	CTM_UNCHANGED = 0,
	CTM_CHANGE_AD = 1,
	CTM_CHANGE_BC = 2,
	CTM_CHANGE_EF = 4,

	MAX_NODE_SIZE = (1<<9)-sizeof(fz_display_node)
};

struct fz_display_list
{
	fz_storable storable;
	fz_display_node *list;
	fz_rect mediabox;
	size_t max;
	size_t len;
};

typedef struct
{
	fz_device super;

	fz_display_list *list;

	fz_path *path;
	float alpha;
	fz_matrix ctm;
	fz_stroke_state *stroke;
	fz_colorspace *colorspace;
	fz_color_params *color_params;
	float color[FZ_MAX_COLORS];
	fz_rect rect;

	int top;
	struct {
		fz_rect *update;
		fz_rect rect;
	} stack[STACK_SIZE];
	int tiled;
} fz_list_device;

enum { ISOLATED = 1, KNOCKOUT = 2 };
enum { OPM = 1, OP = 2, BP = 3, RI = 4};

#define SIZE_IN_NODES(t) \
	((t + sizeof(fz_display_node) - 1) / sizeof(fz_display_node))

/* The display list node are 32bit aligned. For some architectures we
 * need to pad to 64bit for pointers. We allow for that here. */
static void pad_size_for_pointer(const fz_display_list *list, size_t *size)
{
	/* list->len and size are both counting in nodes, not bytes.
	 * Nodes are consistently 32bit things, hence we are looking
	 * for even/odd for "8 byte aligned or not". */
	if (FZ_POINTER_ALIGN_MOD <= 4)
		return;
	/* Otherwise, ensure we're on an even boundary. */
	if (FZ_POINTER_ALIGN_MOD == 8)
	{
		if ((list->len + (*size)) & 1)
			(*size)++;
	} else
		(*size) = ((list->len + (*size) + (FZ_POINTER_ALIGN_MOD>>2) - 1) & ~((FZ_POINTER_ALIGN_MOD>>2)-1)) - list->len;
}

static void align_node_for_pointer(fz_display_node **node)
{
	intptr_t ptr;

	if (FZ_POINTER_ALIGN_MOD <= 4)
		return;

	ptr = (intptr_t)*node;
	if (FZ_POINTER_ALIGN_MOD == 8)
	{
		if (ptr & 4)
			(*node) = (fz_display_node *)(ptr+4);
	}
	else
		(*node) = (fz_display_node *)((ptr + FZ_POINTER_ALIGN_MOD - 1) & ~(FZ_POINTER_ALIGN_MOD-1));
}

static void
fz_append_display_node(
	fz_context *ctx,
	fz_device *dev,
	fz_display_command cmd,
	int flags,
	const fz_rect *rect,
	const fz_path *path,
	const float *color,
	fz_colorspace *colorspace,
	const float *alpha,
	const fz_matrix *ctm,
	const fz_stroke_state *stroke,
	const void *private_data,
	size_t private_data_len)
{
	fz_display_node node = { 0 };
	fz_display_node *node_ptr;
	fz_list_device *writer = (fz_list_device *)dev;
	fz_display_list *list = writer->list;
	size_t size;
	size_t rect_off = 0;
	size_t path_off = 0;
	size_t color_off = 0;
	size_t colorspace_off = 0;
	size_t alpha_off = 0;
	size_t ctm_off = 0;
	size_t stroke_off = 0;
	int rect_for_updates = 0;
	size_t private_off = 0;
	fz_path *my_path = NULL;
	fz_stroke_state *my_stroke = NULL;
	fz_rect local_rect;
	size_t path_size = 0;

	switch (cmd)
	{
	case FZ_CMD_CLIP_PATH:
	case FZ_CMD_CLIP_STROKE_PATH:
	case FZ_CMD_CLIP_TEXT:
	case FZ_CMD_CLIP_STROKE_TEXT:
	case FZ_CMD_CLIP_IMAGE_MASK:
		if (writer->top < STACK_SIZE)
		{
			rect_for_updates = 1;
			writer->stack[writer->top].rect = fz_empty_rect;
		}
		writer->top++;
		break;
	case FZ_CMD_END_MASK:
		if (writer->top < STACK_SIZE)
		{
			writer->stack[writer->top].update = NULL;
			writer->stack[writer->top].rect = fz_empty_rect;
		}
		writer->top++;
		break;
	case FZ_CMD_BEGIN_TILE:
		writer->tiled++;
		if (writer->top > 0 && writer->top <= STACK_SIZE)
		{
			writer->stack[writer->top-1].rect = fz_infinite_rect;
		}
		break;
	case FZ_CMD_END_TILE:
		writer->tiled--;
		break;
	case FZ_CMD_END_GROUP:
		break;
	case FZ_CMD_POP_CLIP:
		if (writer->top > STACK_SIZE)
		{
			writer->top--;
			rect = &fz_infinite_rect;
		}
		else if (writer->top > 0)
		{
			fz_rect *update;
			writer->top--;
			update = writer->stack[writer->top].update;
			if (writer->tiled == 0)
			{
				if (update)
				{
					*update = fz_intersect_rect(*update, writer->stack[writer->top].rect);
					local_rect = *update;
					rect = &local_rect;
				}
				else
					rect = &writer->stack[writer->top].rect;
			}
			else
				rect = &fz_infinite_rect;
		}
		/* fallthrough */
	default:
		if (writer->top > 0 && writer->tiled == 0 && writer->top <= STACK_SIZE && rect)
			writer->stack[writer->top-1].rect = fz_union_rect(writer->stack[writer->top-1].rect, *rect);
		break;
	}

	size = 1; /* 1 for the fz_display_node */
	node.cmd = cmd;

	/* Figure out what we need to write, and the offsets at which we will
	 * write it. */
	if (rect_for_updates || (rect != NULL && (writer->rect.x0 != rect->x0 || writer->rect.y0 != rect->y0 || writer->rect.x1 != rect->x1 || writer->rect.y1 != rect->y1)))
	{
		node.rect = 1;
		rect_off = size;
		size += SIZE_IN_NODES(sizeof(fz_rect));
	}
	if (color == NULL)
	{
		if (colorspace)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Colorspace cannot be specified without color.");
	}
	else
	{
		if (colorspace != writer->colorspace)
		{
			if (colorspace == fz_device_gray(ctx))
			{
				if (color[0] == 0.0f)
					node.cs = CS_GRAY_0, color = NULL;
				else
				{
					node.cs = CS_GRAY_1;
					if (color[0] == 1.0f)
						color = NULL;
				}
			}
			else if (colorspace == fz_device_rgb(ctx))
			{
				if (color[0] == 0.0f && color[1] == 0.0f && color[2] == 0.0f)
					node.cs = CS_RGB_0, color = NULL;
				else
				{
					node.cs = CS_RGB_1;
					if (color[0] == 1.0f && color[1] == 1.0f && color[2] == 1.0f)
						color = NULL;
				}
			}
			else if (colorspace == fz_device_cmyk(ctx))
			{
				node.cs = CS_CMYK_0;
				if (color[0] == 0.0f && color[1] == 0.0f && color[2] == 0.0f)
				{
					if (color[3] == 0.0f)
						color = NULL;
					else
					{
						node.cs = CS_CMYK_1;
						if (color[3] == 1.0f)
							color = NULL;
					}
				}
			}
			else
			{
				int i;
				int n = fz_colorspace_n(ctx, colorspace);

				pad_size_for_pointer(list, &size);
				colorspace_off = size;
				size += SIZE_IN_NODES(sizeof(fz_colorspace *));
				node.cs = CS_OTHER_0;
				for (i = 0; i < n; i++)
					if (color[i] != 0.0f)
						break;
				if (i == n)
					color = NULL;
				memset(writer->color, 0, sizeof(float)*n);
			}
		}
		else
		{
			/* Colorspace is unchanged, but color may have changed
			 * to something best coded as a colorspace change */
			if (colorspace == fz_device_gray(ctx))
			{
				if (writer->color[0] != color[0])
				{
					if (color[0] == 0.0f)
					{
						node.cs = CS_GRAY_0;
						color = NULL;
					}
					else if (color[0] == 1.0f)
					{
						node.cs = CS_GRAY_1;
						color = NULL;
					}
				}
			}
			else if (colorspace == fz_device_rgb(ctx))
			{
				if (writer->color[0] != color[0] || writer->color[1] != color[1] || writer->color[2] != color[2])
				{
					if (color[0] == 0.0f && color[1] == 0.0f && color[2] == 0.0f)
					{
						node.cs = CS_RGB_0;
						color = NULL;
					}
					else if (color[0] == 1.0f && color[1] == 1.0f && color[2] == 1.0f)
					{
						node.cs = CS_RGB_1;
						color = NULL;
					}
				}
			}
			else if (colorspace == fz_device_cmyk(ctx))
			{
				if (writer->color[0] != color[0] || writer->color[1] != color[1] || writer->color[2] != color[2] || writer->color[3] != color[3])
				{
					if (color[0] == 0.0f && color[1] == 0.0f && color[2] == 0.0f)
					{
						if (color[3] == 0.0f)
						{
							node.cs = CS_CMYK_0;
							color = NULL;
						}
						else if (color[3] == 1.0f)
						{
							node.cs = CS_CMYK_1;
							color = NULL;
						}
					}
				}
			}
			else
			{
				int i;
				int n = fz_colorspace_n(ctx, colorspace);
				for (i=0; i < n; i++)
					if (color[i] != 0.0f)
						break;
				if (i == n)
				{
					node.cs = CS_OTHER_0;
					pad_size_for_pointer(list, &size);
					colorspace_off = size;
					size += SIZE_IN_NODES(sizeof(fz_colorspace *));
					color = NULL;
				}
			}
		}
	}
	if (color)
	{
		int i, n;
		const float *wc = &writer->color[0];

		assert(colorspace != NULL);
		n = fz_colorspace_n(ctx, colorspace);
		i = 0;
		/* Only check colors if the colorspace is unchanged. If the
		 * colorspace *has* changed and the colors are implicit then
		 * this will have been caught above. */
		if (colorspace == writer->colorspace)
			for (; i < n; i++)
				if (color[i] != wc[i])
					break;

		if (i != n)
		{
			node.color = 1;
			color_off = size;
			size += n * SIZE_IN_NODES(sizeof(float));
		}
	}
	if (alpha && (*alpha != writer->alpha))
	{
		if (*alpha >= 1.0f)
			node.alpha = ALPHA_1;
		else if (*alpha <= 0.0f)
			node.alpha = ALPHA_0;
		else
		{
			alpha_off = size;
			size += SIZE_IN_NODES(sizeof(float));
			node.alpha = ALPHA_PRESENT;
		}
	}
	if (ctm && (ctm->a != writer->ctm.a || ctm->b != writer->ctm.b || ctm->c != writer->ctm.c || ctm->d != writer->ctm.d || ctm->e != writer->ctm.e || ctm->f != writer->ctm.f))
	{
		int ctm_flags;

		ctm_off = size;
		ctm_flags = CTM_UNCHANGED;
		if (ctm->a != writer->ctm.a || ctm->d != writer->ctm.d)
			ctm_flags = CTM_CHANGE_AD, size += SIZE_IN_NODES(2*sizeof(float));
		if (ctm->b != writer->ctm.b || ctm->c != writer->ctm.c)
			ctm_flags |= CTM_CHANGE_BC, size += SIZE_IN_NODES(2*sizeof(float));
		if (ctm->e != writer->ctm.e || ctm->f != writer->ctm.f)
			ctm_flags |= CTM_CHANGE_EF, size += SIZE_IN_NODES(2*sizeof(float));
		node.ctm = ctm_flags;
	}
	if (stroke && (writer->stroke == NULL || stroke != writer->stroke))
	{
		pad_size_for_pointer(list, &size);
		stroke_off = size;
		size += SIZE_IN_NODES(sizeof(fz_stroke_state *));
		node.stroke = 1;
	}
	if (path && (writer->path == NULL || path != writer->path))
	{
		size_t max;

		pad_size_for_pointer(list, &size);
		max = SIZE_IN_NODES(MAX_NODE_SIZE) - size - SIZE_IN_NODES(private_data_len);
		path_size = SIZE_IN_NODES(fz_pack_path(ctx, NULL, max, path));
		node.path = 1;
		path_off = size;

		size += path_size;
	}
	if (private_data != NULL)
	{
		size_t max;

		pad_size_for_pointer(list, &size);
		max = SIZE_IN_NODES(MAX_NODE_SIZE) - size;
		if (SIZE_IN_NODES(private_data_len) > max)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Private data too large to pack into display list node");
		private_off = size;
		size += SIZE_IN_NODES(private_data_len);
	}

	while (list->len + size > list->max)
	{
		size_t newsize = list->max * 2;
		fz_display_node *old = list->list;
		ptrdiff_t diff;
		int i, n;

		if (newsize < 256)
			newsize = 256;
		list->list = fz_realloc_array(ctx, list->list, newsize, fz_display_node);
		list->max = newsize;
		diff = (char *)(list->list) - (char *)old;
		n = (writer->top < STACK_SIZE ? writer->top : STACK_SIZE);
		for (i = 0; i < n; i++)
		{
			if (writer->stack[i].update != NULL)
				writer->stack[i].update = (fz_rect *)(((char *)writer->stack[i].update) + diff);
		}
		if (writer->path)
			writer->path = (fz_path *)(((char *)writer->path) + diff);
	}

	if ((unsigned int)size != size)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Display list node too large");

	/* Write the node to the list */
	node.size = (unsigned int)size;
	node.flags = flags;
	assert(size < (1<<9));
	node_ptr = &list->list[list->len];
	*node_ptr = node;

	/* Path is the most frequent one, so try to avoid the try/catch in
	 * this case */
	if (path_off)
	{
		my_path = (void *)(&node_ptr[path_off]);
		(void)fz_pack_path(ctx, (void *)my_path, path_size * sizeof(fz_display_node), path);
	}

	if (stroke_off)
	{
		fz_try(ctx)
		{
			my_stroke = fz_keep_stroke_state(ctx, stroke);
		}
		fz_catch(ctx)
		{
			fz_drop_path(ctx, my_path);
			fz_rethrow(ctx);
		}
	}

	if (rect_off)
	{
		fz_rect *out_rect = (fz_rect *)(void *)(&node_ptr[rect_off]);
		writer->rect = *rect;
		*out_rect = *rect;
		if (rect_for_updates)
			writer->stack[writer->top-1].update = out_rect;
	}
	if (path_off)
	{
		fz_drop_path(ctx, writer->path);
		writer->path = fz_keep_path(ctx, my_path); /* Can never fail */
	}
	if (node.cs)
	{
		fz_drop_colorspace(ctx, writer->colorspace);
		switch(node.cs)
		{
		case CS_GRAY_0:
			writer->colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
			writer->color[0] = 0;
			break;
		case CS_GRAY_1:
			writer->colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
			writer->color[0] = 1;
			break;
		case CS_RGB_0:
			writer->color[0] = 0;
			writer->color[1] = 0;
			writer->color[2] = 0;
			writer->colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
			break;
		case CS_RGB_1:
			writer->color[0] = 1;
			writer->color[1] = 1;
			writer->color[2] = 1;
			writer->colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
			break;
		case CS_CMYK_0:
			writer->color[0] = 0;
			writer->color[1] = 0;
			writer->color[2] = 0;
			writer->color[3] = 0;
			writer->colorspace = fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
			break;
		case CS_CMYK_1:
			writer->color[0] = 0;
			writer->color[1] = 0;
			writer->color[2] = 0;
			writer->color[3] = 1;
			writer->colorspace = fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
			break;
		default:
		{
			fz_colorspace **out_colorspace = (fz_colorspace **)(void *)(&node_ptr[colorspace_off]);
			int i, n;
			n = fz_colorspace_n(ctx, colorspace);
			*out_colorspace = fz_keep_colorspace(ctx, colorspace);

			writer->colorspace = fz_keep_colorspace(ctx, colorspace);
			for (i = 0; i < n; i++)
				writer->color[i] = 0;
			break;
		}
		}
	}
	if (color_off)
	{
		int n = fz_colorspace_n(ctx, colorspace);
		float *out_color = (float *)(void *)(&node_ptr[color_off]);
		memcpy(writer->color, color, n * sizeof(float));
		memcpy(out_color, color, n * sizeof(float));
	}
	if (node.alpha)
	{
		writer->alpha = *alpha;
		if (alpha_off)
		{
			float *out_alpha = (float *)(void *)(&node_ptr[alpha_off]);
			*out_alpha = *alpha;
		}
	}
	if (ctm_off)
	{
		float *out_ctm = (float *)(void *)(&node_ptr[ctm_off]);
		if (node.ctm & CTM_CHANGE_AD)
		{
			writer->ctm.a = *out_ctm++ = ctm->a;
			writer->ctm.d = *out_ctm++ = ctm->d;
		}
		if (node.ctm & CTM_CHANGE_BC)
		{
			writer->ctm.b = *out_ctm++ = ctm->b;
			writer->ctm.c = *out_ctm++ = ctm->c;
		}
		if (node.ctm & CTM_CHANGE_EF)
		{
			writer->ctm.e = *out_ctm++ = ctm->e;
			writer->ctm.f = *out_ctm = ctm->f;
		}
	}
	if (stroke_off)
	{
		fz_stroke_state **out_stroke = (fz_stroke_state **)(void *)(&node_ptr[stroke_off]);
		*out_stroke = my_stroke;
		fz_drop_stroke_state(ctx, writer->stroke);
		/* Can never fail as my_stroke was kept above */
		writer->stroke = fz_keep_stroke_state(ctx, my_stroke);
	}
	if (private_off)
	{
		char *out_private = (char *)(void *)(&node_ptr[private_off]);
		memcpy(out_private, private_data, private_data_len);
	}
	list->len += size;
}

/* Pack ri, op, opm, bp into flags upper bits, even/odd in lower bit */
static int
fz_pack_color_params(fz_color_params color_params)
{
	int flags = 0;
	flags |= color_params.ri << RI; /* 2 bits */
	flags |= color_params.bp << BP;
	flags |= color_params.op << OP;
	flags |= color_params.opm << OPM;
	return flags;
}

/* unpack ri, op, opm, bp from flags, even/odd in lower bit */
static void
fz_unpack_color_params(fz_color_params *color_params, int flags)
{
	color_params->ri = (flags >> RI) & 3;
	color_params->bp = (flags >> BP) & 1;
	color_params->op = (flags >> OP) & 1;
	color_params->opm = (flags >> OPM) & 1;
}

static void
fz_list_fill_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_rect rect = fz_bound_path(ctx, path, NULL, ctm);
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_FILL_PATH,
		even_odd | fz_pack_color_params(color_params), /* flags */
		&rect,
		path, /* path */
		color,
		colorspace,
		&alpha, /* alpha */
		&ctm,
		NULL, /* stroke_state */
		NULL, /* private_data */
		0); /* private_data_len */
}

static void
fz_list_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke,
	fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_rect rect = fz_bound_path(ctx, path, stroke, ctm);
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_STROKE_PATH,
		fz_pack_color_params(color_params), /* flags */
		&rect,
		path, /* path */
		color,
		colorspace,
		&alpha, /* alpha */
		&ctm, /* ctm */
		stroke,
		NULL, /* private_data */
		0); /* private_data_len */
}

static void
fz_list_clip_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor)
{
	fz_rect rect = fz_bound_path(ctx, path, NULL, ctm);
	rect = fz_intersect_rect(rect, scissor);
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_CLIP_PATH,
		even_odd, /* flags */
		&rect,
		path, /* path */
		NULL, /* color */
		NULL, /* colorspace */
		NULL, /* alpha */
		&ctm, /* ctm */
		NULL, /* stroke */
		NULL, /* private_data */
		0); /* private_data_len */
}

static void
fz_list_clip_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_rect rect = fz_bound_path(ctx, path, stroke, ctm);
	rect = fz_intersect_rect(rect, scissor);
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_CLIP_STROKE_PATH,
		0, /* flags */
		&rect,
		path, /* path */
		NULL, /* color */
		NULL, /* colorspace */
		NULL, /* alpha */
		&ctm, /* ctm */
		stroke, /* stroke */
		NULL, /* private_data */
		0); /* private_data_len */
}

static void
fz_list_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_text *cloned_text = fz_keep_text(ctx, text);
	fz_try(ctx)
	{
		fz_rect rect = fz_bound_text(ctx, text, NULL, ctm);
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_FILL_TEXT,
			fz_pack_color_params(color_params), /* flags */
			&rect,
			NULL, /* path */
			color, /* color */
			colorspace, /* colorspace */
			&alpha, /* alpha */
			&ctm, /* ctm */
			NULL, /* stroke */
			&cloned_text, /* private_data */
			sizeof(cloned_text)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_text(ctx, cloned_text);
		fz_rethrow(ctx);
	}
}

static void
fz_list_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_text *cloned_text = fz_keep_text(ctx, text);
	fz_try(ctx)
	{
		fz_rect rect = fz_bound_text(ctx, text, stroke, ctm);
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_STROKE_TEXT,
			fz_pack_color_params(color_params), /* flags */
			&rect,
			NULL, /* path */
			color, /* color */
			colorspace, /* colorspace */
			&alpha, /* alpha */
			&ctm, /* ctm */
			stroke,
			&cloned_text, /* private_data */
			sizeof(cloned_text)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_text(ctx, cloned_text);
		fz_rethrow(ctx);
	}
}

static void
fz_list_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_text *cloned_text = fz_keep_text(ctx, text);
	fz_try(ctx)
	{
		fz_rect rect = fz_bound_text(ctx, text, NULL, ctm);
		rect = fz_intersect_rect(rect, scissor);
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_CLIP_TEXT,
			0, /* flags */
			&rect,
			NULL, /* path */
			NULL, /* color */
			NULL, /* colorspace */
			NULL, /* alpha */
			&ctm, /* ctm */
			NULL, /* stroke */
			&cloned_text, /* private_data */
			sizeof(cloned_text)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_text(ctx, cloned_text);
		fz_rethrow(ctx);
	}
}

static void
fz_list_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_text *cloned_text = fz_keep_text(ctx, text);
	fz_try(ctx)
	{
		fz_rect rect = fz_bound_text(ctx, text, stroke, ctm);
		rect = fz_intersect_rect(rect, scissor);
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_CLIP_STROKE_TEXT,
			0, /* flags */
			&rect,
			NULL, /* path */
			NULL, /* color */
			NULL, /* colorspace */
			NULL, /* alpha */
			&ctm, /* ctm */
			stroke, /* stroke */
			&cloned_text, /* private_data */
			sizeof(cloned_text)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_text(ctx, cloned_text);
		fz_rethrow(ctx);
	}
}

static void
fz_list_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
	fz_text *cloned_text = fz_keep_text(ctx, text);
	fz_try(ctx)
	{
		fz_rect rect = fz_bound_text(ctx, text, NULL, ctm);
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_IGNORE_TEXT,
			0, /* flags */
			&rect,
			NULL, /* path */
			NULL, /* color */
			NULL, /* colorspace */
			NULL, /* alpha */
			&ctm, /* ctm */
			NULL, /* stroke */
			&cloned_text, /* private_data */
			sizeof(cloned_text)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_text(ctx, cloned_text);
		fz_rethrow(ctx);
	}
}

static void
fz_list_pop_clip(fz_context *ctx, fz_device *dev)
{
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_POP_CLIP,
		0, /* flags */
		NULL, /* rect */
		NULL, /* path */
		NULL, /* color */
		NULL, /* colorspace */
		NULL, /* alpha */
		NULL, /* ctm */
		NULL, /* stroke */
		NULL, /* private_data */
		0); /* private_data_len */
}

static void
fz_list_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_shade *shade2 = fz_keep_shade(ctx, shade);
	fz_try(ctx)
	{
		fz_rect rect = fz_bound_shade(ctx, shade, ctm);
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_FILL_SHADE,
			fz_pack_color_params(color_params), /* flags */
			&rect,
			NULL, /* path */
			NULL, /* color */
			NULL, /* colorspace */
			&alpha, /* alpha */
			&ctm, /* ctm */
			NULL, /* stroke */
			&shade2, /* private_data */
			sizeof(shade2)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_shade(ctx, shade2);
		fz_rethrow(ctx);
	}
}

static void
fz_list_fill_image(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_image *image2 = fz_keep_image(ctx, image);
	fz_try(ctx)
	{
		fz_rect rect = fz_transform_rect(fz_unit_rect, ctm);
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_FILL_IMAGE,
			fz_pack_color_params(color_params), /* flags */
			&rect,
			NULL, /* path */
			NULL, /* color */
			NULL, /* colorspace */
			&alpha, /* alpha */
			&ctm, /* ctm */
			NULL, /* stroke */
			&image2, /* private_data */
			sizeof(image2)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_image(ctx, image2);
		fz_rethrow(ctx);
	}
}

static void
fz_list_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_image *image2 = fz_keep_image(ctx, image);

	fz_try(ctx)
	{
		fz_rect rect = fz_transform_rect(fz_unit_rect, ctm);
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_FILL_IMAGE_MASK,
			fz_pack_color_params(color_params), /* flags */
			&rect,
			NULL, /* path */
			color,
			colorspace,
			&alpha, /* alpha */
			&ctm, /* ctm */
			NULL, /* stroke */
			&image2, /* private_data */
			sizeof(image2)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_image(ctx, image2);
		fz_rethrow(ctx);
	}
}

static void
fz_list_clip_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, fz_rect scissor)
{
	fz_image *image2 = fz_keep_image(ctx, image);
	fz_try(ctx)
	{
		fz_rect rect = fz_transform_rect(fz_unit_rect, ctm);
		rect = fz_intersect_rect(rect, scissor);
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_CLIP_IMAGE_MASK,
			0, /* flags */
			&rect,
			NULL, /* path */
			NULL, /* color */
			NULL, /* colorspace */
			NULL, /* alpha */
			&ctm, /* ctm */
			NULL, /* stroke */
			&image2, /* private_data */
			sizeof(image2)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_image(ctx, image2);
		fz_rethrow(ctx);
	}
}

static void
fz_list_begin_mask(fz_context *ctx, fz_device *dev, fz_rect rect, int luminosity, fz_colorspace *colorspace, const float *color, fz_color_params color_params)
{
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_BEGIN_MASK,
		(!!luminosity) | fz_pack_color_params(color_params), /* flags */
		&rect,
		NULL, /* path */
		color,
		colorspace,
		NULL, /* alpha */
		NULL, /* ctm */
		NULL, /* stroke */
		NULL, /* private_data */
		0); /* private_data_len */
}

static void
fz_list_end_mask(fz_context *ctx, fz_device *dev)
{
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_END_MASK,
		0, /* flags */
		NULL, /* rect */
		NULL, /* path */
		NULL, /* color */
		NULL, /* colorspace */
		NULL, /* alpha */
		NULL, /* ctm */
		NULL, /* stroke */
		NULL, /* private_data */
		0); /* private_data_len */
}

static void
fz_list_begin_group(fz_context *ctx, fz_device *dev, fz_rect rect, fz_colorspace *colorspace, int isolated, int knockout, int blendmode, float alpha)
{
	int flags;

	colorspace = fz_keep_colorspace(ctx, colorspace);

	flags = (blendmode<<2);
	if (isolated)
		flags |= ISOLATED;
	if (knockout)
		flags |= KNOCKOUT;

	fz_try(ctx)
	{
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_BEGIN_GROUP,
			flags,
			&rect,
			NULL, /* path */
			NULL, /* color */
			NULL, /* colorspace */
			&alpha, /* alpha */
			NULL, /* ctm */
			NULL, /* stroke */
			&colorspace, /* private_data */
			sizeof(colorspace)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_colorspace(ctx, colorspace);
		fz_rethrow(ctx);
	}
}

static void
fz_list_end_group(fz_context *ctx, fz_device *dev)
{
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_END_GROUP,
		0, /* flags */
		NULL, /* rect */
		NULL, /* path */
		NULL, /* color */
		NULL, /* colorspace */
		NULL, /* alpha */
		NULL, /* ctm */
		NULL, /* stroke */
		NULL, /* private_data */
		0); /* private_data_len */
}

typedef struct
{
	float xstep;
	float ystep;
	fz_rect view;
	int id;
} fz_list_tile_data;

static int
fz_list_begin_tile(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id)
{
	fz_list_tile_data tile;

	tile.xstep = xstep;
	tile.ystep = ystep;
	tile.view = view;
	tile.id = id;
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_BEGIN_TILE,
		0, /* flags */
		&area,
		NULL, /* path */
		NULL, /* color */
		NULL, /* colorspace */
		NULL, /* alpha */
		&ctm, /* ctm */
		NULL, /* stroke */
		&tile, /* private_data */
		sizeof(tile)); /* private_data_len */

	return 0;
}

static void
fz_list_end_tile(fz_context *ctx, fz_device *dev)
{
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_END_TILE,
		0, /* flags */
		NULL,
		NULL, /* path */
		NULL, /* color */
		NULL, /* colorspace */
		NULL, /* alpha */
		NULL, /* ctm */
		NULL, /* stroke */
		NULL, /* private_data */
		0); /* private_data_len */
}

static void
fz_list_render_flags(fz_context *ctx, fz_device *dev, int set, int clear)
{
	int flags;

	/* Pack the options down */
	if (set == FZ_DEVFLAG_GRIDFIT_AS_TILED && clear == 0)
		flags = 1;
	else if (set == 0 && clear == FZ_DEVFLAG_GRIDFIT_AS_TILED)
		flags = 0;
	else
	{
		assert("Unsupported flags combination" == NULL);
		return;
	}
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_RENDER_FLAGS,
		flags, /* flags */
		NULL,
		NULL, /* path */
		NULL, /* color */
		NULL, /* colorspace */
		NULL, /* alpha */
		NULL, /* ctm */
		NULL, /* stroke */
		NULL, /* private_data */
		0); /* private_data_len */
}

static void
fz_list_set_default_colorspaces(fz_context *ctx, fz_device *dev, fz_default_colorspaces *default_cs)
{
	fz_default_colorspaces *default_cs2 = fz_keep_default_colorspaces(ctx, default_cs);

	fz_try(ctx)
	{
		fz_append_display_node(
			ctx,
			dev,
			FZ_CMD_DEFAULT_COLORSPACES,
			0, /* flags */
			NULL,
			NULL, /* path */
			NULL, /* color */
			NULL, /* colorspace */
			NULL, /* alpha */
			NULL, /* ctm */
			NULL, /* stroke */
			&default_cs2, /* private_data */
			sizeof(default_cs2)); /* private_data_len */
	}
	fz_catch(ctx)
	{
		fz_drop_default_colorspaces(ctx, default_cs2);
		fz_rethrow(ctx);
	}
}

static void
fz_list_begin_layer(fz_context *ctx, fz_device *dev, const char *layer_name)
{
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_BEGIN_LAYER,
		0, /* flags */
		NULL,
		NULL, /* path */
		NULL, /* color */
		NULL, /* colorspace */
		NULL, /* alpha */
		NULL,
		NULL, /* stroke */
		layer_name, /* private_data */
		1+strlen(layer_name)); /* private_data_len */
}

static void
fz_list_end_layer(fz_context *ctx, fz_device *dev)
{
	fz_append_display_node(
		ctx,
		dev,
		FZ_CMD_END_LAYER,
		0, /* flags */
		NULL,
		NULL, /* path */
		NULL, /* color */
		NULL, /* colorspace */
		NULL, /* alpha */
		NULL, /* ctm */
		NULL, /* stroke */
		NULL, /* private_data */
		0); /* private_data_len */
}

static void
fz_list_drop_device(fz_context *ctx, fz_device *dev)
{
	fz_list_device *writer = (fz_list_device *)dev;

	fz_drop_colorspace(ctx, writer->colorspace);
	fz_drop_stroke_state(ctx, writer->stroke);
	fz_drop_path(ctx, writer->path);
	fz_drop_display_list(ctx, writer->list);
}

fz_device *
fz_new_list_device(fz_context *ctx, fz_display_list *list)
{
	fz_list_device *dev;

	dev = fz_new_derived_device(ctx, fz_list_device);

	dev->super.fill_path = fz_list_fill_path;
	dev->super.stroke_path = fz_list_stroke_path;
	dev->super.clip_path = fz_list_clip_path;
	dev->super.clip_stroke_path = fz_list_clip_stroke_path;

	dev->super.fill_text = fz_list_fill_text;
	dev->super.stroke_text = fz_list_stroke_text;
	dev->super.clip_text = fz_list_clip_text;
	dev->super.clip_stroke_text = fz_list_clip_stroke_text;
	dev->super.ignore_text = fz_list_ignore_text;

	dev->super.fill_shade = fz_list_fill_shade;
	dev->super.fill_image = fz_list_fill_image;
	dev->super.fill_image_mask = fz_list_fill_image_mask;
	dev->super.clip_image_mask = fz_list_clip_image_mask;

	dev->super.pop_clip = fz_list_pop_clip;

	dev->super.begin_mask = fz_list_begin_mask;
	dev->super.end_mask = fz_list_end_mask;
	dev->super.begin_group = fz_list_begin_group;
	dev->super.end_group = fz_list_end_group;

	dev->super.begin_tile = fz_list_begin_tile;
	dev->super.end_tile = fz_list_end_tile;

	dev->super.render_flags = fz_list_render_flags;
	dev->super.set_default_colorspaces = fz_list_set_default_colorspaces;

	dev->super.begin_layer = fz_list_begin_layer;
	dev->super.end_layer = fz_list_end_layer;

	dev->super.drop_device = fz_list_drop_device;

	dev->list = fz_keep_display_list(ctx, list);
	dev->path = NULL;
	dev->alpha = 1.0f;
	dev->ctm = fz_identity;
	dev->stroke = NULL;
	dev->colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
	memset(dev->color, 0, sizeof(float)*FZ_MAX_COLORS);
	dev->top = 0;
	dev->tiled = 0;

	return &dev->super;
}

static void
fz_drop_display_list_imp(fz_context *ctx, fz_storable *list_)
{
	fz_display_list *list = (fz_display_list *)list_;
	fz_display_node *node = list->list;
	fz_display_node *node_end = list->list + list->len;
	int cs_n = 1;
	fz_colorspace *cs;

	while (node != node_end)
	{
		fz_display_node n = *node;
		fz_display_node *next = node + n.size;

		node++;
		if (n.rect)
		{
			node += SIZE_IN_NODES(sizeof(fz_rect));
		}
		switch (n.cs)
		{
		default:
		case CS_UNCHANGED:
			break;
		case CS_GRAY_0:
		case CS_GRAY_1:
			cs_n = 1;
			break;
		case CS_RGB_0:
		case CS_RGB_1:
			cs_n = 3;
			break;
		case CS_CMYK_0:
		case CS_CMYK_1:
			cs_n = 4;
			break;
		case CS_OTHER_0:
			align_node_for_pointer(&node);
			cs = *(fz_colorspace **)node;
			cs_n = fz_colorspace_n(ctx, cs);
			fz_drop_colorspace(ctx, cs);
			node += SIZE_IN_NODES(sizeof(fz_colorspace *));
			break;
		}
		if (n.color)
		{
			node += SIZE_IN_NODES(cs_n * sizeof(float));
		}
		if (n.alpha == ALPHA_PRESENT)
		{
			node += SIZE_IN_NODES(sizeof(float));
		}
		if (n.ctm & CTM_CHANGE_AD)
			node += SIZE_IN_NODES(2*sizeof(float));
		if (n.ctm & CTM_CHANGE_BC)
			node += SIZE_IN_NODES(2*sizeof(float));
		if (n.ctm & CTM_CHANGE_EF)
			node += SIZE_IN_NODES(2*sizeof(float));
		if (n.stroke)
		{
			align_node_for_pointer(&node);
			fz_drop_stroke_state(ctx, *(fz_stroke_state **)node);
			node += SIZE_IN_NODES(sizeof(fz_stroke_state *));
		}
		if (n.path)
		{
			int path_size;
			align_node_for_pointer(&node);
			path_size = fz_packed_path_size((fz_path *)node);
			fz_drop_path(ctx, (fz_path *)node);
			node += SIZE_IN_NODES(path_size);
		}
		switch(n.cmd)
		{
		case FZ_CMD_FILL_TEXT:
		case FZ_CMD_STROKE_TEXT:
		case FZ_CMD_CLIP_TEXT:
		case FZ_CMD_CLIP_STROKE_TEXT:
		case FZ_CMD_IGNORE_TEXT:
			align_node_for_pointer(&node);
			fz_drop_text(ctx, *(fz_text **)node);
			break;
		case FZ_CMD_FILL_SHADE:
			align_node_for_pointer(&node);
			fz_drop_shade(ctx, *(fz_shade **)node);
			break;
		case FZ_CMD_FILL_IMAGE:
		case FZ_CMD_FILL_IMAGE_MASK:
		case FZ_CMD_CLIP_IMAGE_MASK:
			align_node_for_pointer(&node);
			fz_drop_image(ctx, *(fz_image **)node);
			break;
		case FZ_CMD_BEGIN_GROUP:
			align_node_for_pointer(&node);
			fz_drop_colorspace(ctx, *(fz_colorspace **)node);
			break;
		case FZ_CMD_DEFAULT_COLORSPACES:
			align_node_for_pointer(&node);
			fz_drop_default_colorspaces(ctx, *(fz_default_colorspaces **)node);
			break;
		}
		node = next;
	}
	fz_free(ctx, list->list);
	fz_free(ctx, list);
}

fz_display_list *
fz_new_display_list(fz_context *ctx, fz_rect mediabox)
{
	fz_display_list *list = fz_malloc_struct(ctx, fz_display_list);
	FZ_INIT_STORABLE(list, 1, fz_drop_display_list_imp);
	list->list = NULL;
	list->mediabox = mediabox;
	list->max = 0;
	list->len = 0;
	return list;
}

fz_display_list *
fz_keep_display_list(fz_context *ctx, fz_display_list *list)
{
	return fz_keep_storable(ctx, &list->storable);
}

void
fz_drop_display_list(fz_context *ctx, fz_display_list *list)
{
	fz_defer_reap_start(ctx);
	fz_drop_storable(ctx, &list->storable);
	fz_defer_reap_end(ctx);
}

fz_rect
fz_bound_display_list(fz_context *ctx, fz_display_list *list)
{
	return list->mediabox;
}

int fz_display_list_is_empty(fz_context *ctx, const fz_display_list *list)
{
	return !list || list->len == 0;
}

void
fz_run_display_list(fz_context *ctx, fz_display_list *list, fz_device *dev, fz_matrix top_ctm, fz_rect scissor, fz_cookie *cookie)
{
	fz_display_node *node;
	fz_display_node *node_end;
	fz_display_node *next_node;
	int clipped = 0;
	int tiled = 0;
	int progress = 0;

	/* Current graphics state as unpacked from list */
	fz_path *path = NULL;
	float alpha = 1.0f;
	fz_matrix ctm = fz_identity;
	fz_stroke_state *stroke = NULL;
	float color[FZ_MAX_COLORS] = { 0 };
	fz_colorspace *colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
	fz_color_params color_params;
	fz_rect rect = { 0 };

	/* Transformed versions of graphic state entries */
	fz_rect trans_rect;
	fz_matrix trans_ctm;
	int tile_skip_depth = 0;

	if (cookie)
	{
		cookie->progress_max = list->len;
		cookie->progress = 0;
	}

	color_params = fz_default_color_params;

	node = list->list;
	node_end = &list->list[list->len];
	for (; node != node_end ; node = next_node)
	{
		int empty;
		fz_display_node n = *node;

		next_node = node + n.size;

		/* Check the cookie for aborting */
		if (cookie)
		{
			if (cookie->abort)
				break;
			cookie->progress = progress;
			progress += n.size;
		}

		node++;
		if (n.rect)
		{
			rect = *(fz_rect *)node;
			node += SIZE_IN_NODES(sizeof(fz_rect));
		}
		if (n.cs)
		{
			int i, en;

			fz_drop_colorspace(ctx, colorspace);
			switch (n.cs)
			{
			default:
			case CS_GRAY_0:
				colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
				color[0] = 0.0f;
				break;
			case CS_GRAY_1:
				colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
				color[0] = 1.0f;
				break;
			case CS_RGB_0:
				colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
				color[0] = 0.0f;
				color[1] = 0.0f;
				color[2] = 0.0f;
				break;
			case CS_RGB_1:
				colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
				color[0] = 1.0f;
				color[1] = 1.0f;
				color[2] = 1.0f;
				break;
			case CS_CMYK_0:
				colorspace = fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
				color[0] = 0.0f;
				color[1] = 0.0f;
				color[2] = 0.0f;
				color[3] = 0.0f;
				break;
			case CS_CMYK_1:
				colorspace = fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
				color[0] = 0.0f;
				color[1] = 0.0f;
				color[2] = 0.0f;
				color[3] = 1.0f;
				break;
			case CS_OTHER_0:
				align_node_for_pointer(&node);
				colorspace = fz_keep_colorspace(ctx, *(fz_colorspace **)(node));
				node += SIZE_IN_NODES(sizeof(fz_colorspace *));
				en = fz_colorspace_n(ctx, colorspace);
				for (i = 0; i < en; i++)
					color[i] = 0.0f;
				break;
			}
		}
		if (n.color)
		{
			int nc = fz_colorspace_n(ctx, colorspace);
			memcpy(color, (float *)node, nc * sizeof(float));
			node += SIZE_IN_NODES(nc * sizeof(float));
		}
		if (n.alpha)
		{
			switch(n.alpha)
			{
			default:
			case ALPHA_0:
				alpha = 0.0f;
				break;
			case ALPHA_1:
				alpha = 1.0f;
				break;
			case ALPHA_PRESENT:
				alpha = *(float *)node;
				node += SIZE_IN_NODES(sizeof(float));
				break;
			}
		}
		if (n.ctm != 0)
		{
			float *packed_ctm = (float *)node;
			if (n.ctm & CTM_CHANGE_AD)
			{
				ctm.a = *packed_ctm++;
				ctm.d = *packed_ctm++;
				node += SIZE_IN_NODES(2*sizeof(float));
			}
			if (n.ctm & CTM_CHANGE_BC)
			{
				ctm.b = *packed_ctm++;
				ctm.c = *packed_ctm++;
				node += SIZE_IN_NODES(2*sizeof(float));
			}
			if (n.ctm & CTM_CHANGE_EF)
			{
				ctm.e = *packed_ctm++;
				ctm.f = *packed_ctm;
				node += SIZE_IN_NODES(2*sizeof(float));
			}
		}
		if (n.stroke)
		{
			align_node_for_pointer(&node);
			fz_drop_stroke_state(ctx, stroke);
			stroke = fz_keep_stroke_state(ctx, *(fz_stroke_state **)node);
			node += SIZE_IN_NODES(sizeof(fz_stroke_state *));
		}
		if (n.path)
		{
			align_node_for_pointer(&node);
			fz_drop_path(ctx, path);
			path = fz_keep_path(ctx, (fz_path *)node);
			node += SIZE_IN_NODES(fz_packed_path_size(path));
		}

		if (tile_skip_depth > 0)
		{
			if (n.cmd == FZ_CMD_BEGIN_TILE)
				tile_skip_depth++;
			else if (n.cmd == FZ_CMD_END_TILE)
				tile_skip_depth--;
			if (tile_skip_depth > 0)
				continue;
		}

		trans_rect = fz_transform_rect(rect, top_ctm);

		/* cull objects to draw using a quick visibility test */

		if (tiled ||
			n.cmd == FZ_CMD_BEGIN_TILE || n.cmd == FZ_CMD_END_TILE ||
			n.cmd == FZ_CMD_RENDER_FLAGS || n.cmd == FZ_CMD_DEFAULT_COLORSPACES ||
			n.cmd == FZ_CMD_BEGIN_LAYER || n.cmd == FZ_CMD_END_LAYER)
		{
			empty = 0;
		}
		else if (n.cmd == FZ_CMD_FILL_PATH || n.cmd == FZ_CMD_STROKE_PATH)
		{
			/* Zero area paths are suitable for stroking. */
			empty = !fz_is_valid_rect(fz_intersect_rect(trans_rect, scissor));
		}
		else if (n.cmd == FZ_CMD_FILL_TEXT || n.cmd == FZ_CMD_STROKE_TEXT ||
			n.cmd == FZ_CMD_CLIP_TEXT || n.cmd == FZ_CMD_CLIP_STROKE_TEXT)
		{
			/* Zero area text (such as spaces) should be passed
			 * through. Text that is completely outside the scissor
			 * can be elided. */
			empty = !fz_is_valid_rect(fz_intersect_rect(trans_rect, scissor));
		}
		else
		{
			empty = fz_is_empty_rect(fz_intersect_rect(trans_rect, scissor));
		}

		if (clipped || empty)
		{
			switch (n.cmd)
			{
			case FZ_CMD_CLIP_PATH:
			case FZ_CMD_CLIP_STROKE_PATH:
			case FZ_CMD_CLIP_TEXT:
			case FZ_CMD_CLIP_STROKE_TEXT:
			case FZ_CMD_CLIP_IMAGE_MASK:
			case FZ_CMD_BEGIN_MASK:
			case FZ_CMD_BEGIN_GROUP:
				clipped++;
				continue;
			case FZ_CMD_POP_CLIP:
			case FZ_CMD_END_GROUP:
				if (!clipped)
					goto visible;
				clipped--;
				continue;
			case FZ_CMD_END_MASK:
				if (!clipped)
					goto visible;
				continue;
			default:
				continue;
			}
		}

visible:
		trans_ctm = fz_concat(ctm, top_ctm);

		fz_try(ctx)
		{
			switch (n.cmd)
			{
			case FZ_CMD_FILL_PATH:
				fz_unpack_color_params(&color_params, n.flags);
				fz_fill_path(ctx, dev, path, n.flags & 1, trans_ctm, colorspace, color, alpha, color_params);
				break;
			case FZ_CMD_STROKE_PATH:
				fz_unpack_color_params(&color_params, n.flags);
				fz_stroke_path(ctx, dev, path, stroke, trans_ctm, colorspace, color, alpha, color_params);
				break;
			case FZ_CMD_CLIP_PATH:
				fz_clip_path(ctx, dev, path, n.flags, trans_ctm, trans_rect);
				break;
			case FZ_CMD_CLIP_STROKE_PATH:
				fz_clip_stroke_path(ctx, dev, path, stroke, trans_ctm, trans_rect);
				break;
			case FZ_CMD_FILL_TEXT:
				fz_unpack_color_params(&color_params, n.flags);
				align_node_for_pointer(&node);
				fz_fill_text(ctx, dev, *(fz_text **)node, trans_ctm, colorspace, color, alpha, color_params);
				break;
			case FZ_CMD_STROKE_TEXT:
				fz_unpack_color_params(&color_params, n.flags);
				align_node_for_pointer(&node);
				fz_stroke_text(ctx, dev, *(fz_text **)node, stroke, trans_ctm, colorspace, color, alpha, color_params);
				break;
			case FZ_CMD_CLIP_TEXT:
				align_node_for_pointer(&node);
				fz_clip_text(ctx, dev, *(fz_text **)node, trans_ctm, trans_rect);
				break;
			case FZ_CMD_CLIP_STROKE_TEXT:
				align_node_for_pointer(&node);
				fz_clip_stroke_text(ctx, dev, *(fz_text **)node, stroke, trans_ctm, trans_rect);
				break;
			case FZ_CMD_IGNORE_TEXT:
				align_node_for_pointer(&node);
				fz_ignore_text(ctx, dev, *(fz_text **)node, trans_ctm);
				break;
			case FZ_CMD_FILL_SHADE:
				fz_unpack_color_params(&color_params, n.flags);
				align_node_for_pointer(&node);
				fz_fill_shade(ctx, dev, *(fz_shade **)node, trans_ctm, alpha, color_params);
				break;
			case FZ_CMD_FILL_IMAGE:
				fz_unpack_color_params(&color_params, n.flags);
				align_node_for_pointer(&node);
				fz_fill_image(ctx, dev, *(fz_image **)node, trans_ctm, alpha, color_params);
				break;
			case FZ_CMD_FILL_IMAGE_MASK:
				fz_unpack_color_params(&color_params, n.flags);
				align_node_for_pointer(&node);
				fz_fill_image_mask(ctx, dev, *(fz_image **)node, trans_ctm, colorspace, color, alpha, color_params);
				break;
			case FZ_CMD_CLIP_IMAGE_MASK:
				align_node_for_pointer(&node);
				fz_clip_image_mask(ctx, dev, *(fz_image **)node, trans_ctm, trans_rect);
				break;
			case FZ_CMD_POP_CLIP:
				fz_pop_clip(ctx, dev);
				break;
			case FZ_CMD_BEGIN_MASK:
				fz_unpack_color_params(&color_params, n.flags);
				fz_begin_mask(ctx, dev, trans_rect, n.flags & 1, colorspace, color, color_params);
				break;
			case FZ_CMD_END_MASK:
				fz_end_mask(ctx, dev);
				break;
			case FZ_CMD_BEGIN_GROUP:
				align_node_for_pointer(&node);
				fz_begin_group(ctx, dev, trans_rect, *(fz_colorspace **)node, (n.flags & ISOLATED) != 0, (n.flags & KNOCKOUT) != 0, (n.flags>>2), alpha);
				break;
			case FZ_CMD_END_GROUP:
				fz_end_group(ctx, dev);
				break;
			case FZ_CMD_BEGIN_TILE:
			{
				int cached;
				fz_list_tile_data *data;
				fz_rect tile_rect;
				align_node_for_pointer(&node);
				data = (fz_list_tile_data *)node;
				tiled++;
				tile_rect = data->view;
				cached = fz_begin_tile_id(ctx, dev, rect, tile_rect, data->xstep, data->ystep, trans_ctm, data->id);
				if (cached)
					tile_skip_depth = 1;
				break;
			}
			case FZ_CMD_END_TILE:
				tiled--;
				fz_end_tile(ctx, dev);
				break;
			case FZ_CMD_RENDER_FLAGS:
				if (n.flags == 0)
					fz_render_flags(ctx, dev, 0, FZ_DEVFLAG_GRIDFIT_AS_TILED);
				else if (n.flags == 1)
					fz_render_flags(ctx, dev, FZ_DEVFLAG_GRIDFIT_AS_TILED, 0);
				break;
			case FZ_CMD_DEFAULT_COLORSPACES:
				align_node_for_pointer(&node);
				fz_set_default_colorspaces(ctx, dev, *(fz_default_colorspaces **)node);
				break;
			case FZ_CMD_BEGIN_LAYER:
				align_node_for_pointer(&node);
				fz_begin_layer(ctx, dev, (const char *)node);
				break;
			case FZ_CMD_END_LAYER:
				fz_end_layer(ctx, dev);
				break;
			}
		}
		fz_catch(ctx)
		{
			/* Swallow the error */
			if (cookie)
				cookie->errors++;
			if (fz_caught(ctx) == FZ_ERROR_ABORT)
				break;
			fz_warn(ctx, "Ignoring error during interpretation");
		}
	}
	fz_drop_colorspace(ctx, colorspace);
	fz_drop_stroke_state(ctx, stroke);
	fz_drop_path(ctx, path);
	if (cookie)
		cookie->progress = progress;
}
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#include "mupdf/fitz.h"

#include "image-imp.h"
#include "pixmap-imp.h"

#include <string.h>
#include <limits.h>

static const unsigned char web_palette[] = {
	0x00, 0x00, 0x00, 0x33, 0x00, 0x00, 0x66, 0x00, 0x00, 0x99, 0x00, 0x00, 0xCC, 0x00, 0x00, 0xFF, 0x00, 0x00,
	0x00, 0x00, 0x33, 0x33, 0x00, 0x33, 0x66, 0x00, 0x33, 0x99, 0x00, 0x33, 0xCC, 0x00, 0x33, 0xFF, 0x00, 0x33,
	0x00, 0x00, 0x66, 0x33, 0x00, 0x66, 0x66, 0x00, 0x66, 0x99, 0x00, 0x66, 0xCC, 0x00, 0x66, 0xFF, 0x00, 0x66,
	0x00, 0x00, 0x99, 0x33, 0x00, 0x99, 0x66, 0x00, 0x99, 0x99, 0x00, 0x99, 0xCC, 0x00, 0x99, 0xFF, 0x00, 0x99,
	0x00, 0x00, 0xCC, 0x33, 0x00, 0xCC, 0x66, 0x00, 0xCC, 0x99, 0x00, 0xCC, 0xCC, 0x00, 0xCC, 0xFF, 0x00, 0xCC,
	0x00, 0x00, 0xFF, 0x33, 0x00, 0xFF, 0x66, 0x00, 0xFF, 0x99, 0x00, 0xFF, 0xCC, 0x00, 0xFF, 0xFF, 0x00, 0xFF,
	0x00, 0x33, 0x00, 0x33, 0x33, 0x00, 0x66, 0x33, 0x00, 0x99, 0x33, 0x00, 0xCC, 0x33, 0x00, 0xFF, 0x33, 0x00,
	0x00, 0x33, 0x33, 0x33, 0x33, 0x33, 0x66, 0x33, 0x33, 0x99, 0x33, 0x33, 0xCC, 0x33, 0x33, 0xFF, 0x33, 0x33,
	0x00, 0x33, 0x66, 0x33, 0x33, 0x66, 0x66, 0x33, 0x66, 0x99, 0x33, 0x66, 0xCC, 0x33, 0x66, 0xFF, 0x33, 0x66,
	0x00, 0x33, 0x99, 0x33, 0x33, 0x99, 0x66, 0x33, 0x99, 0x99, 0x33, 0x99, 0xCC, 0x33, 0x99, 0xFF, 0x33, 0x99,
	0x00, 0x33, 0xCC, 0x33, 0x33, 0xCC, 0x66, 0x33, 0xCC, 0x99, 0x33, 0xCC, 0xCC, 0x33, 0xCC, 0xFF, 0x33, 0xCC,
	0x00, 0x33, 0xFF, 0x33, 0x33, 0xFF, 0x66, 0x33, 0xFF, 0x99, 0x33, 0xFF, 0xCC, 0x33, 0xFF, 0xFF, 0x33, 0xFF,
	0x00, 0x66, 0x00, 0x33, 0x66, 0x00, 0x66, 0x66, 0x00, 0x99, 0x66, 0x00, 0xCC, 0x66, 0x00, 0xFF, 0x66, 0x00,
	0x00, 0x66, 0x33, 0x33, 0x66, 0x33, 0x66, 0x66, 0x33, 0x99, 0x66, 0x33, 0xCC, 0x66, 0x33, 0xFF, 0x66, 0x33,
	0x00, 0x66, 0x66, 0x33, 0x66, 0x66, 0x66, 0x66, 0x66, 0x99, 0x66, 0x66, 0xCC, 0x66, 0x66, 0xFF, 0x66, 0x66,
	0x00, 0x66, 0x99, 0x33, 0x66, 0x99, 0x66, 0x66, 0x99, 0x99, 0x66, 0x99, 0xCC, 0x66, 0x99, 0xFF, 0x66, 0x99,
	0x00, 0x66, 0xCC, 0x33, 0x66, 0xCC, 0x66, 0x66, 0xCC, 0x99, 0x66, 0xCC, 0xCC, 0x66, 0xCC, 0xFF, 0x66, 0xCC,
	0x00, 0x66, 0xFF, 0x33, 0x66, 0xFF, 0x66, 0x66, 0xFF, 0x99, 0x66, 0xFF, 0xCC, 0x66, 0xFF, 0xFF, 0x66, 0xFF,
	0x00, 0x99, 0x00, 0x33, 0x99, 0x00, 0x66, 0x99, 0x00, 0x99, 0x99, 0x00, 0xCC, 0x99, 0x00, 0xFF, 0x99, 0x00,
	0x00, 0x99, 0x33, 0x33, 0x99, 0x33, 0x66, 0x99, 0x33, 0x99, 0x99, 0x33, 0xCC, 0x99, 0x33, 0xFF, 0x99, 0x33,
	0x00, 0x99, 0x66, 0x33, 0x99, 0x66, 0x66, 0x99, 0x66, 0x99, 0x99, 0x66, 0xCC, 0x99, 0x66, 0xFF, 0x99, 0x66,
	0x00, 0x99, 0x99, 0x33, 0x99, 0x99, 0x66, 0x99, 0x99, 0x99, 0x99, 0x99, 0xCC, 0x99, 0x99, 0xFF, 0x99, 0x99,
	0x00, 0x99, 0xCC, 0x33, 0x99, 0xCC, 0x66, 0x99, 0xCC, 0x99, 0x99, 0xCC, 0xCC, 0x99, 0xCC, 0xFF, 0x99, 0xCC,
	0x00, 0x99, 0xFF, 0x33, 0x99, 0xFF, 0x66, 0x99, 0xFF, 0x99, 0x99, 0xFF, 0xCC, 0x99, 0xFF, 0xFF, 0x99, 0xFF,
	0x00, 0xCC, 0x00, 0x33, 0xCC, 0x00, 0x66, 0xCC, 0x00, 0x99, 0xCC, 0x00, 0xCC, 0xCC, 0x00, 0xFF, 0xCC, 0x00,
	0x00, 0xCC, 0x33, 0x33, 0xCC, 0x33, 0x66, 0xCC, 0x33, 0x99, 0xCC, 0x33, 0xCC, 0xCC, 0x33, 0xFF, 0xCC, 0x33,
	0x00, 0xCC, 0x66, 0x33, 0xCC, 0x66, 0x66, 0xCC, 0x66, 0x99, 0xCC, 0x66, 0xCC, 0xCC, 0x66, 0xFF, 0xCC, 0x66,
	0x00, 0xCC, 0x99, 0x33, 0xCC, 0x99, 0x66, 0xCC, 0x99, 0x99, 0xCC, 0x99, 0xCC, 0xCC, 0x99, 0xFF, 0xCC, 0x99,
	0x00, 0xCC, 0xCC, 0x33, 0xCC, 0xCC, 0x66, 0xCC, 0xCC, 0x99, 0xCC, 0xCC, 0xCC, 0xCC, 0xCC, 0xFF, 0xCC, 0xCC,
	0x00, 0xCC, 0xFF, 0x33, 0xCC, 0xFF, 0x66, 0xCC, 0xFF, 0x99, 0xCC, 0xFF, 0xCC, 0xCC, 0xFF, 0xFF, 0xCC, 0xFF,
	0x00, 0xFF, 0x00, 0x33, 0xFF, 0x00, 0x66, 0xFF, 0x00, 0x99, 0xFF, 0x00, 0xCC, 0xFF, 0x00, 0xFF, 0xFF, 0x00,
	0x00, 0xFF, 0x33, 0x33, 0xFF, 0x33, 0x66, 0xFF, 0x33, 0x99, 0xFF, 0x33, 0xCC, 0xFF, 0x33, 0xFF, 0xFF, 0x33,
	0x00, 0xFF, 0x66, 0x33, 0xFF, 0x66, 0x66, 0xFF, 0x66, 0x99, 0xFF, 0x66, 0xCC, 0xFF, 0x66, 0xFF, 0xFF, 0x66,
	0x00, 0xFF, 0x99, 0x33, 0xFF, 0x99, 0x66, 0xFF, 0x99, 0x99, 0xFF, 0x99, 0xCC, 0xFF, 0x99, 0xFF, 0xFF, 0x99,
	0x00, 0xFF, 0xCC, 0x33, 0xFF, 0xCC, 0x66, 0xFF, 0xCC, 0x99, 0xFF, 0xCC, 0xCC, 0xFF, 0xCC, 0xFF, 0xFF, 0xCC,
	0x00, 0xFF, 0xFF, 0x33, 0xFF, 0xFF, 0x66, 0xFF, 0xFF, 0x99, 0xFF, 0xFF, 0xCC, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
	0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
};

static const unsigned char vga_palette[] = {
	0x00, 0x00, 0x00, 0x00, 0x00, 0xAA, 0x00, 0xAA, 0x00, 0x00, 0xAA, 0xAA,
	0xAA, 0x00, 0x00, 0xAA, 0x00, 0xAA, 0xAA, 0x55, 0x00, 0xAA, 0xAA, 0xAA,
	0x55, 0x55, 0x55, 0x55, 0x55, 0xFF, 0x55, 0xFF, 0x55, 0x55, 0xFF, 0xFF,
	0xFF, 0x55, 0x55, 0xFF, 0x55, 0xFF, 0xFF, 0xFF, 0x55, 0xFF, 0xFF, 0xFF,
};

static const unsigned char gray_palette[] = {
	0x00, 0x00, 0x00, 0x54, 0x54, 0x54,
	0xA8, 0xA8, 0xA8, 0xFF, 0xFF, 0xFF,
};

static const unsigned char bw_palette[] = {
	0x00, 0x00, 0x00, 0xFF, 0xFF, 0xFF,
};

enum {
	BI_NONE = 0,
	BI_RLE8 = 1,
	BI_RLE4 = 2,
	BI_BITFIELDS = 3,
	BI_HUFFMAN1D = 3,
	BI_JPEG = 4,
	BI_RLE24 = 4,
	BI_PNG = 5,
	BI_ALPHABITS = 6,
};

struct info
{
	char type[2];
	uint32_t version;
	uint32_t bitmapoffset;
	uint32_t width, height;
	uint16_t bitcount;
	uint32_t compression;
	uint32_t bitmapsize;
	uint32_t xres, yres;
	uint32_t colors;
	uint32_t rmask, gmask, bmask, amask;
	uint8_t palette[256 * 3];
	uint32_t colorspacetype;
	uint32_t endpoints[3 * 3];
	uint32_t gamma[3];
	uint32_t intent;
	uint32_t profileoffset;
	uint32_t profilesize;

	int topdown;
	unsigned int rshift, gshift, bshift, ashift;
	unsigned int rbits, gbits, bbits, abits;

	unsigned char *samples;
	fz_colorspace *cs;
};

#define read8(p) ((p)[0])
#define read16(p) (((p)[1] << 8) | (p)[0])
#define read32(p) (((p)[3] << 24) | ((p)[2] << 16) | ((p)[1] << 8) | (p)[0])

#define DPM_TO_DPI(dpm) ((dpm) * 25.4f / 1000.0f)

#define is_bitmap_array(p) ((p)[0] == 'B' && (p)[1] == 'A')
#define is_bitmap(p) ((p)[0] == 'B' && (p)[1] == 'M')

#define is_os2_bmp(info) ((info)->version == 12 || (info)->version == 16 || (info)->version == 64)
#define is_win_bmp(info) ((info)->version == 12 || (info)->version == 40 || (info)->version == 52 || (info)->version == 56 || (info)->version == 108 || (info)->version == 124)

#define is_valid_win_compression(info) (is_win_bmp(info) && ((info)->compression == BI_NONE || (info)->compression == BI_RLE8 || (info)->compression == BI_RLE4 || (info)->compression == BI_BITFIELDS || (info)->compression == BI_JPEG || (info)->compression == BI_PNG || (info)->compression == BI_ALPHABITS || (info)->compression == BI_RLE24))
#define is_valid_os2_compression(info) (is_os2_bmp(info) && ((info)->compression == BI_NONE || (info)->compression == BI_RLE8 || (info)->compression == BI_RLE4 || (info)->compression == BI_HUFFMAN1D || (info)->compression == BI_RLE24))
#define is_valid_compression(info) (is_valid_win_compression(info) || is_valid_os2_compression(info))

#define is_valid_rgb_bitcount(info) ((info)->compression == BI_NONE && ((info)->bitcount == 1 || (info)->bitcount == 2 || (info)->bitcount == 4 || (info)->bitcount == 8 || (info)->bitcount == 16 || (info)->bitcount == 24 || (info)->bitcount == 32))
#define is_valid_rle8_bitcount(info) ((info)->compression == BI_RLE8 && (info)->bitcount == 8)
#define is_valid_rle4_bitcount(info) ((info)->compression == BI_RLE4 && (info)->bitcount == 4)
#define is_valid_bitfields_bitcount(info) (is_win_bmp(info) && (info)->compression == BI_BITFIELDS && ((info)->bitcount == 16 || (info)->bitcount == 32))
#define is_valid_jpeg_bitcount(info) (is_win_bmp(info) && (info)->compression == BI_JPEG && (info)->bitcount == 0)
#define is_valid_png_bitcount(info) (is_win_bmp(info) && (info)->compression == BI_PNG && (info)->bitcount == 0)
#define is_valid_alphabits_bitcount(info) (is_win_bmp(info) && (info)->compression == BI_ALPHABITS && ((info)->bitcount == 16 || (info)->bitcount == 32))
#define is_valid_rle24_bitcount(info) (is_os2_bmp(info) && (info)->compression == BI_RLE24 && (info)->bitcount == 24)
#define is_valid_huffman1d_bitcount(info) (is_os2_bmp(info) && (info)->compression == BI_HUFFMAN1D && (info)->bitcount == 1)
#define is_valid_bitcount(info) (is_valid_rgb_bitcount(info) || is_valid_rle8_bitcount(info) || is_valid_rle4_bitcount(info) || is_valid_bitfields_bitcount(info) || is_valid_jpeg_bitcount(info) || is_valid_png_bitcount(info) || is_valid_alphabits_bitcount(info) || is_valid_rle24_bitcount(info) || is_valid_huffman1d_bitcount(info))

#define has_palette(info) ((info)->bitcount == 1 || (info)->bitcount == 2 || (info)->bitcount == 4 || (info)->bitcount == 8)
#define has_color_masks(info) (((info)->bitcount == 16 || (info)->bitcount == 32) && (info)->version == 40 && ((info)->compression == BI_BITFIELDS || (info)->compression == BI_ALPHABITS))
#define has_color_profile(info) ((info)->version == 108 || (info)->version == 124)

#define palette_entry_size(info) ((info)->version == 12 ? 3 : 4)

static const unsigned char *
bmp_read_file_header(fz_context *ctx, struct info *info, const unsigned char *begin, const unsigned char *end, const unsigned char *p)
{
	if (end - p < 14)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in file header in bmp image");

	if (!is_bitmap(p))
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid signature %02x%02x in bmp image", p[0], p[1]);

	info->type[0] = read8(p + 0);
	info->type[1] = read8(p + 1);
	/* read32(p+2) == file or header size */
	/* read16(p+6) == hotspot x for icons/cursors */
	/* read16(p+8) == hotspot y for icons/cursors */
	info->bitmapoffset = read32(p + 10);

	return p + 14;
}

static unsigned char *
bmp_decompress_huffman1d(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char **end)
{
	fz_stream *encstm, *decstm;
	fz_buffer *buf;
	unsigned char *decoded;
	size_t size;

	encstm = fz_open_memory(ctx, p, *end - p);

	fz_var(decstm);
	fz_var(buf);

	fz_try(ctx)
	{
		decstm = fz_open_faxd(ctx, encstm,
			0, /* 1 dimensional encoding */
			0, /* end of line not required */
			0, /* encoded byte align */
			info->width, info->height,
			0, /* end of block expected */
			1 /* black is 1 */
		);
		buf = fz_read_all(ctx, decstm, 1024);
		size = fz_buffer_storage(ctx, buf, &decoded);

		size = fz_buffer_extract(ctx, buf, &decoded);
		*end = decoded + size;
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_drop_stream(ctx, decstm);
		fz_drop_stream(ctx, encstm);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return decoded;
}

static unsigned char *
bmp_decompress_rle24(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char **end)
{
	const unsigned char *sp;
	unsigned char *dp, *ep, *decompressed;
	uint32_t width = info->width;
	uint32_t height = info->height;
	uint32_t stride;
	uint32_t x, y;
	int i;

	stride = (width*3 + 3) / 4 * 4;

	sp = p;
	dp = decompressed = fz_calloc(ctx, height, stride);
	ep = dp + height * stride;
	x = 0;
	y = 0;

	while (sp + 2 <= *end)
	{
		if (sp[0] == 0 && sp[1] == 0)
		{ /* end of line */
			sp += 2;
			x = 0;
			y++;
		}
		else if (sp[0] == 0 && sp[1] == 1)
		{ /* end of bitmap */
			sp += 2;
			break;
		}
		else if (sp[0] == 0 && sp[1] == 2)
		{ /* delta */
			sp += 2;
			x += sp < *end ? *sp++ : 0;
			y += sp < *end ? *sp++ : 0;
		}
		else if (sp[0] == 0 && sp[1] >= 3)
		{ /* absolute */
			int dn, sn, pad;
			dn = sp[1];
			sn = (dn * 3 + 1) / 2 * 2;
			pad = sn & 1;
			sp += 2;
			if (sn > *end - sp)
			{
				fz_warn(ctx, "premature end of pixel data in absolute code in bmp image");
				sn = ((*end - sp) / 3) * 3;
				pad = (*end - sp) % 3;
				dn = sn / 3;
			}
			else if (sn + pad > *end - sp)
			{
				fz_warn(ctx, "premature end of padding in absolute code in bmp image");
				pad = 0;
			}
			for (i = 0; i < dn; i++)
			{
				uint32_t actualx = x;
				uint32_t actualy = y;
				if (actualx >= width || actualy >= height)
				{
					actualx = x % width;
					actualy = y + x / width;
				}
				if (actualx < width && actualy < height)
				{
					dp = decompressed + actualy * stride + actualx * 3;
					*dp++ = sp[i * 3 + 0];
					*dp++ = sp[i * 3 + 1];
					*dp++ = sp[i * 3 + 2];
				}
				x++;
			}
			sp += sn + pad;
		}
		else
		{ /* encoded */
			int dn, sn;
			dn = sp[0];
			sn = 3;
			sp++;
			if (sn > *end - sp)
			{
				fz_warn(ctx, "premature end of pixel data in encoded code in bmp image");
				sn = 0;
				dn = 0;
			}
			for (i = 0; i < dn; i++)
			{
				uint32_t actualx = x;
				uint32_t actualy = y;
				if (actualx >= width || actualy >= height)
				{
					actualx = x % width;
					actualy = y + x / width;
				}
				if (actualx < width && actualy < height)
				{
					dp = decompressed + actualy * stride + actualx * 3;
					*dp++ = sp[0];
					*dp++ = sp[1];
					*dp++ = sp[2];
				}
				x++;
			}
			sp += sn;
		}
	}

	info->compression = BI_NONE;
	info->bitcount = 24;
	*end = ep;
	return decompressed;
}

static unsigned char *
bmp_decompress_rle8(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char **end)
{
	const unsigned char *sp;
	unsigned char *dp, *ep, *decompressed;
	uint32_t width = info->width;
	uint32_t height = info->height;
	uint32_t stride;
	uint32_t x, y;
	int i;

	stride = (width + 3) / 4 * 4;

	sp = p;
	dp = decompressed = fz_calloc(ctx, height, stride);
	ep = dp + height * stride;
	x = 0;
	y = 0;

	while (sp + 2 <= *end)
	{
		if (sp[0] == 0 && sp[1] == 0)
		{ /* end of line */
			sp += 2;
			x = 0;
			y++;
		}
		else if (sp[0] == 0 && sp[1] == 1)
		{ /* end of bitmap */
			sp += 2;
			break;
		}
		else if (sp[0] == 0 && sp[1] == 2)
		{ /* delta */
			sp +=2;
			x += sp < *end ? *sp++ : 0;
			y += sp < *end ? *sp++ : 0;
		}
		else if (sp[0] == 0 && sp[1] >= 3)
		{ /* absolute */
			int dn, sn, pad;
			dn = sp[1];
			sn = dn;
			pad = sn & 1;
			sp += 2;
			if (sn > *end - sp)
			{
				fz_warn(ctx, "premature end of pixel data in absolute code in bmp image");
				sn = *end - sp;
				pad = 0;
				dn = sn;
			}
			else if (sn + pad > *end - sp)
			{
				fz_warn(ctx, "premature end of padding in absolute code in bmp image");
				pad = 0;
			}
			for (i = 0; i < dn; i++)
			{
				uint32_t actualx = x;
				uint32_t actualy = y;
				if (actualx >= width || actualy >= height)
				{
					actualx = x % width;
					actualy = y + x / width;
				}
				if (actualx < width && actualy < height)
				{
					dp = decompressed + actualy * stride + actualx;
					*dp++ = sp[i];
				}
				x++;
			}
			sp += sn + pad;
		}
		else
		{ /* encoded */
			int dn, sn;
			dn = sp[0];
			sn = 1;
			sp++;
			for (i = 0; i < dn; i++)
			{
				uint32_t actualx = x;
				uint32_t actualy = y;
				if (actualx >= width || actualy >= height)
				{
					actualx = x % width;
					actualy = y + x / width;
				}
				if (actualx < width && actualy < height)
				{
					dp = decompressed + actualy * stride + actualx;
					*dp++ = sp[0];
				}
				x++;
			}
			sp += sn;
		}
	}

	info->compression = BI_NONE;
	info->bitcount = 8;
	*end = ep;
	return decompressed;
}

static unsigned char *
bmp_decompress_rle4(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char **end)
{
	const unsigned char *sp;
	unsigned char *dp, *ep, *decompressed;
	uint32_t width = info->width;
	uint32_t height = info->height;
	uint32_t stride;
	uint32_t x, y;
	int i;

	stride = ((width + 1) / 2 + 3) / 4 * 4;

	sp = p;
	dp = decompressed = fz_calloc(ctx, height, stride);
	ep = dp + height * stride;
	x = 0;
	y = 0;

	while (sp + 2 <= *end)
	{
		if (sp[0] == 0 && sp[1] == 0)
		{ /* end of line */
			sp += 2;
			x = 0;
			y++;
		}
		else if (sp[0] == 0 && sp[1] == 1)
		{ /* end of bitmap */
			sp += 2;
			break;
		}
		else if (sp[0] == 0 && sp[1] == 2)
		{ /* delta */
			sp += 2;
			x += sp < *end ? *sp++ : 0;
			y += sp < *end ? *sp++ : 0;
		}
		else if (sp[0] == 0 && sp[1] >= 3)
		{ /* absolute */
			int dn, sn, pad;
			dn = sp[1];
			sn = (dn + 1) / 2;
			pad = sn & 1;
			sp += 2;
			if (sn > *end - sp)
			{
				fz_warn(ctx, "premature end of pixel data in absolute code in bmp image");
				sn = *end - sp;
				pad = 0;
				dn = sn * 2;
			}
			else if (sn + pad > *end - sp)
			{
				fz_warn(ctx, "premature end of padding in absolute code in bmp image");
				pad = 0;
			}
			for (i = 0; i < dn; i++)
			{
				uint32_t actualx = x;
				uint32_t actualy = y;
				if (actualx >= width || actualy >= height)
				{
					actualx = x % width;
					actualy = y + x / width;
				}
				if (actualx < width && actualy < height)
				{
					int val = i & 1 ? (sp[i >> 1]) & 0xF : (sp[i >> 1] >> 4) & 0xF;
					dp = decompressed + actualy * stride + actualx / 2;
					if (x & 1)
						*dp++ |= val;
					else
						*dp |= val << 4;
				}
				x++;
			}
			sp += sn + pad;
		}
		else
		{ /* encoded */
			int dn, sn;
			dn = sp[0];
			sn = 1;
			sp++;
			for (i = 0; i < dn; i++)
			{
				uint32_t actualx = x;
				uint32_t actualy = y;
				if (actualx >= width || actualy >= height)
				{
					actualx = x % width;
					actualy = y + x / width;
				}
				if (actualx < width && actualy < height)
				{
					int val = i & 1 ? (sp[0] & 0xf) : (sp[0] >> 4) & 0xf;
					dp = decompressed + actualy * stride + actualx / 2;
					if (x & 1)
						*dp++ |= val;
					else
						*dp |= val << 4;
				}
				x++;
			}
			sp += sn;
		}
	}

	info->compression = BI_NONE;
	info->bitcount = 4;
	*end = ep;
	return decompressed;
}

static fz_pixmap *
bmp_read_bitmap(fz_context *ctx, struct info *info, const unsigned char *begin, const unsigned char *end, const unsigned char *p)
{
	const unsigned int mults[] = { 0, 8191, 2730, 1170, 546, 264, 130, 64 };
	fz_pixmap *pix;
	const unsigned char *ssp;
	unsigned char *ddp;
	unsigned char *decompressed = NULL;
	uint32_t bitcount;
	uint32_t width;
	int32_t height;
	uint32_t sstride;
	int32_t dstride;
	unsigned int rmult, gmult, bmult, amult;
	unsigned int rtrunc, gtrunc, btrunc, atrunc;
	uint32_t x;
	int32_t y;

	if (info->compression == BI_NONE)
		ssp = p;
	else if (info->compression == BI_RLE4)
		ssp = decompressed = bmp_decompress_rle4(ctx, info, p, &end);
	else if (info->compression == BI_RLE8)
		ssp = decompressed = bmp_decompress_rle8(ctx, info, p, &end);
	else if (is_win_bmp(info) && (info->compression == BI_BITFIELDS || info->compression == BI_ALPHABITS))
		ssp = p;
	else if (is_os2_bmp(info) && info->compression == BI_RLE24)
		ssp = decompressed = bmp_decompress_rle24(ctx, info, p, &end);
	else if (is_os2_bmp(info) && info->compression == BI_HUFFMAN1D)
		ssp = decompressed = bmp_decompress_huffman1d(ctx, info, p, &end);
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "unhandled compression (%u)  in bmp image", info->compression);

	bitcount = info->bitcount;
	width = info->width;
	height = info->height;

	fz_try(ctx)
	{
		pix = fz_new_pixmap(ctx, info->cs, width, height, NULL, 1);
		fz_set_pixmap_resolution(ctx, pix, info->xres, info->yres);
		fz_clear_pixmap(ctx, pix);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, decompressed);
		fz_rethrow(ctx);
	}

	ddp = pix->samples;
	dstride = pix->stride;
	if (!info->topdown)
	{
		ddp = pix->samples + (height - 1) * dstride;
		dstride = -dstride;
	}

	sstride = ((width * bitcount + 31) / 32) * 4;
	if (ssp + sstride * height > end)
	{
		fz_warn(ctx, "premature end in bitmap data in bmp image");

		height = (end - ssp) / sstride;
		if (height == 0 || height > SHRT_MAX)
		{
			fz_drop_pixmap(ctx, pix);
			fz_free(ctx, decompressed);
			fz_throw(ctx, FZ_ERROR_GENERIC, "image dimensions out of range in bmp image");
		}
	}

	/* These are only used for 16- and 32-bit components
	   1-bit (1 * 8191) / 32
	   2-bit (3 * 2730) / 32
	   3-bit (7 * 1170) / 32
	   4-bit (15 * 546) / 32
	   5-bit (31 * 264) / 32
	   6-bit (63 * 130) / 32
	   7-bit (127 * 64) / 32
	*/
	rmult = info->rbits < 8 ? mults[info->rbits] : 1;
	gmult = info->gbits < 8 ? mults[info->gbits] : 1;
	bmult = info->bbits < 8 ? mults[info->bbits] : 1;
	amult = info->abits < 8 ? mults[info->abits] : 1;
	rtrunc = info->rbits < 8 ? 5 : (info->rbits - 8);
	gtrunc = info->gbits < 8 ? 5 : (info->gbits - 8);
	btrunc = info->bbits < 8 ? 5 : (info->bbits - 8);
	atrunc = info->abits < 8 ? 5 : (info->abits - 8);

	for (y = 0; y < height; y++)
	{
		const unsigned char *sp = ssp + y * sstride;
		unsigned char *dp = ddp + y * dstride;

		switch (bitcount)
		{
		case 32:
			for (x = 0; x < width; x++)
			{
				unsigned int sample = (sp[3] << 24) | (sp[2] << 16) | (sp[1] << 8) | sp[0];
				unsigned int r = (sample & info->rmask) >> info->rshift;
				unsigned int g = (sample & info->gmask) >> info->gshift;
				unsigned int b = (sample & info->bmask) >> info->bshift;
				unsigned int a = info->abits == 0 ? 255 : (sample & info->amask) >> info->ashift;
				*dp++ = (r * rmult) >> rtrunc;
				*dp++ = (g * gmult) >> gtrunc;
				*dp++ = (b * bmult) >> btrunc;
				*dp++ = info->abits == 0 ? a : (a * amult) >> atrunc;
				sp += 4;
			}
			break;
		case 24:
			for (x = 0; x < width; x++)
			{
				*dp++ = sp[2];
				*dp++ = sp[1];
				*dp++ = sp[0];
				*dp++ = 255;
				sp += 3;
			}
			break;
		case 16:
			for (x = 0; x < width; x++)
			{
				unsigned int sample = (sp[1] << 8) | sp[0];
				unsigned int r = (sample & info->rmask) >> info->rshift;
				unsigned int g = (sample & info->gmask) >> info->gshift;
				unsigned int b = (sample & info->bmask) >> info->bshift;
				unsigned int a = (sample & info->amask) >> info->ashift;
				*dp++ = (r * rmult) >> rtrunc;
				*dp++ = (g * gmult) >> gtrunc;
				*dp++ = (b * bmult) >> btrunc;
				*dp++ = info->abits == 0 ? 255 : (a * amult) >> atrunc;
				sp += 2;
			}
			break;
		case 8:
			for (x = 0; x < width; x++)
			{
				*dp++ = info->palette[3 * sp[0] + 0];
				*dp++ = info->palette[3 * sp[0] + 1];
				*dp++ = info->palette[3 * sp[0] + 2];
				*dp++ = 255;
				sp++;
			}
			break;
		case 4:
			for (x = 0; x < width; x++)
			{
				int idx;
				switch (x & 1)
				{
				case 0: idx = (sp[0] >> 4) & 0x0f; break;
				case 1: idx = (sp[0] >> 0) & 0x0f; sp++; break;
				}
				*dp++ = info->palette[3 * idx + 0];
				*dp++ = info->palette[3 * idx + 1];
				*dp++ = info->palette[3 * idx + 2];
				*dp++ = 255;
			}
			break;
		case 2:
			for (x = 0; x < width; x++)
			{
				int idx;
				switch (x & 3)
				{
				case 0: idx = (sp[0] >> 6) & 0x03; break;
				case 1: idx = (sp[0] >> 4) & 0x03; break;
				case 2: idx = (sp[0] >> 2) & 0x03; break;
				case 3: idx = (sp[0] >> 0) & 0x03; sp++; break;
				}
				*dp++ = info->palette[3 * idx + 0];
				*dp++ = info->palette[3 * idx + 1];
				*dp++ = info->palette[3 * idx + 2];
				*dp++ = 255;
			}
			break;
		case 1:
			for (x = 0; x < width; x++)
			{
				int idx;
				switch (x & 7)
				{
				case 0: idx = (sp[0] >> 7) & 0x01; break;
				case 1: idx = (sp[0] >> 6) & 0x01; break;
				case 2: idx = (sp[0] >> 5) & 0x01; break;
				case 3: idx = (sp[0] >> 4) & 0x01; break;
				case 4: idx = (sp[0] >> 3) & 0x01; break;
				case 5: idx = (sp[0] >> 2) & 0x01; break;
				case 6: idx = (sp[0] >> 1) & 0x01; break;
				case 7: idx = (sp[0] >> 0) & 0x01; sp++; break;
				}
				*dp++ = info->palette[3 * idx + 0];
				*dp++ = info->palette[3 * idx + 1];
				*dp++ = info->palette[3 * idx + 2];
				*dp++ = 255;
			}
			break;
		}
	}

	fz_free(ctx, decompressed);
	fz_premultiply_pixmap(ctx, pix);
	return pix;
}

static fz_colorspace *
bmp_read_color_profile(fz_context *ctx, struct info *info, const unsigned char *begin, const unsigned char *end)
{
	if (info->colorspacetype == 0)
	{
		float matrix[9] = { 1, 0, 0, 0, 1, 0, 0, 0, 1 };
		float wp[3] = { 0.95047f, 1.0f, 1.08883f }; /* D65 white point */
		float bp[3] = { 0, 0, 0 };
		float gamma[3] = { 1, 1, 1 };
		int i;

		for (i = 0; i < 3; i++)
			gamma[i] = (float) info->gamma[i] / (float) (1 << 16);

		for (i = 0; i < 9; i++)
			matrix[i] = (float) info->endpoints[i] / (float) (1 << 30);

		return fz_new_cal_rgb_colorspace(ctx, wp, bp, gamma, matrix);
	}
	else if (info->colorspacetype == 0x4c494e4b)
	{
		fz_warn(ctx, "ignoring linked color profile in bmp image");
		return NULL;
	}
	else if (info->colorspacetype == 0x57696e20)
	{
		fz_warn(ctx, "ignoring windows color profile in bmp image");
		return NULL;
	}
	else if (info->colorspacetype == 0x4d424544)
	{
		fz_buffer *profile;
		fz_colorspace *cs;

		if ((uint32_t)(end - begin) < info->profileoffset + info->profilesize)
		{
			fz_warn(ctx, "ignoring truncated color profile in bmp image");
			return NULL;
		}

		profile = fz_new_buffer_from_copied_data(ctx, begin + info->profileoffset, info->profilesize);

		fz_try(ctx)
			cs = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_RGB, 0, "BMPRGB", profile);
		fz_always(ctx)
			fz_drop_buffer(ctx, profile);
		fz_catch(ctx)
			fz_rethrow(ctx);

		return cs;
	}

	fz_warn(ctx, "ignoring color profile with unknown type in bmp image");
	return NULL;
}

static void
compute_mask_info(unsigned int mask, unsigned int *shift, unsigned int *bits)
{
	*bits = 0;
	*shift = 0;

	while (mask && (mask & 1) == 0) {
		*shift += 1;
		mask >>= 1;
	}
	while (mask && (mask & 1) == 1) {
		*bits += 1;
		mask >>= 1;
	}
}

static const unsigned char *
bmp_read_color_masks(fz_context *ctx, struct info *info, const unsigned char *begin, const unsigned char *end, const unsigned char *p)
{
	int size = 0;

	if (info->compression == BI_BITFIELDS)
	{
		size = 12;
		if (end - p < 12)
			fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in mask header in bmp image");

		info->rmask = read32(p + 0);
		info->gmask = read32(p + 4);
		info->bmask = read32(p + 8);
	}
	else if (info->compression == BI_ALPHABITS)
	{
		size = 16;
		if (end - p < 16)
			fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in mask header in bmp image");

		info->rmask = read32(p + 0);
		info->gmask = read32(p + 4);
		info->bmask = read32(p + 8);
		info->amask = read32(p + 12);
	}

	return p + size;
}

static int
bmp_palette_is_gray(fz_context *ctx, struct info *info, int readcolors)
{
	int i;
	for (i = 0; i < readcolors; i++)
	{
		int rgdiff = fz_absi(info->palette[3 * i + 0] - info->palette[3 * i + 1]);
		int gbdiff = fz_absi(info->palette[3 * i + 1] - info->palette[3 * i + 2]);
		int rbdiff = fz_absi(info->palette[3 * i + 0] - info->palette[3 * i + 2]);
		if (rgdiff > 2 || gbdiff > 2 || rbdiff > 2)
			return 0;
	}
	return 1;
}

static void
bmp_load_default_palette(fz_context *ctx, struct info *info, int readcolors)
{
	int i;

	fz_warn(ctx, "color table too short; loading default palette");

	if (info->bitcount == 8)
	{
		if (!bmp_palette_is_gray(ctx, info, readcolors))
			memcpy(&info->palette[readcolors * 3], &web_palette[readcolors * 3],
					sizeof(web_palette) - readcolors * 3);
		else
			for (i = readcolors; i < 256; i++)
			{
				info->palette[3 * i + 0] = i;
				info->palette[3 * i + 1] = i;
				info->palette[3 * i + 2] = i;
			}
	}
	else if (info->bitcount == 4)
	{
		if (!bmp_palette_is_gray(ctx, info, readcolors))
			memcpy(&info->palette[readcolors * 3], &vga_palette[readcolors * 3],
					sizeof(vga_palette) - readcolors * 3);
		else
			for (i = readcolors; i < 16; i++)
			{
				info->palette[3 * i + 0] = (i << 4) | i;
				info->palette[3 * i + 1] = (i << 4) | i;
				info->palette[3 * i + 2] = (i << 4) | i;
			}
	}
	else if (info->bitcount == 2)
		memcpy(info->palette, gray_palette, sizeof(gray_palette));
	else if (info->bitcount == 1)
		memcpy(info->palette, bw_palette, sizeof(bw_palette));
}

static const unsigned char *
bmp_read_palette(fz_context *ctx, struct info *info, const unsigned char *begin, const unsigned char *end, const unsigned char *p)
{
	int i, expected, present, entry_size;
	const unsigned char *bitmap;

	entry_size = palette_entry_size(info);
	bitmap = begin + info->bitmapoffset;

	expected = fz_mini(info->colors, 1 << info->bitcount);
	if (expected == 0)
		expected = 1 << info->bitcount;
	present = fz_mini(expected, (bitmap - p) / entry_size);

	for (i = 0; i < present; i++)
	{
		/* ignore alpha channel even if present */
		info->palette[3 * i + 0] = read8(p + i * entry_size + 2);
		info->palette[3 * i + 1] = read8(p + i * entry_size + 1);
		info->palette[3 * i + 2] = read8(p + i * entry_size + 0);
	}

	if (present < expected)
		bmp_load_default_palette(ctx, info, present);

	return p + present * entry_size;
}

static const unsigned char *
bmp_read_info_header(fz_context *ctx, struct info *info, const unsigned char *begin, const unsigned char *end, const unsigned char *p)
{
	uint32_t size;

	if (end - p < 4)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in info header in bmp image");
	size = info->version = read32(p + 0);

	if (!is_win_bmp(info) && !is_os2_bmp(info))
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown header version (%u) in bmp image", info->version);
	if ((uint32_t)(end - p) < size)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in info header in bmp image");

	/* default compression */
	info->compression = BI_NONE;

	/* OS/2 1.x or Windows v2 */
	if (size == 12)
	{
		/* read32(p+0) == header size */
		info->width = read16(p + 4);
		info->height = read16(p + 6);
		/* read16(p+8) == planes */
		info->bitcount = read16(p + 10);
	}
	/* OS/2 2.x short header */
	if (size >= 16)
	{
		/* read32(p+0) == header size */
		info->width = read32(p + 4);
		info->height = read32(p + 8);
		/* read16(p+12) == planes */
		info->bitcount = read16(p + 14);
	}

	/* default masks */
	if (info->bitcount == 16)
	{
		info->rmask = 0x00007c00;
		info->gmask = 0x000003e0;
		info->bmask = 0x0000001f;
		info->amask = 0x00000000;
	}
	else if (info->bitcount >= 24)
	{
		info->rmask = 0x00ff0000;
		info->gmask = 0x0000ff00;
		info->bmask = 0x000000ff;
		info->amask = 0x00000000;
	}

	/* Windows v3 header */
	if (size >= 40)
	{
		info->compression = read32(p + 16);
		info->bitmapsize = read32(p + 20);
		info->xres = read32(p + 24);
		info->yres = read32(p + 28);
		info->colors = read32(p + 32);
		if (info->bitcount >= 32)
		{
			if (info->colors != 0)
				fz_warn(ctx, "Suspect BMP header; bitcount=%d, colors=%d", info->bitcount, info->colors);
			info->colors = 0;
		}
		else if (info->colors > (1U<<info->bitcount))
		{
			fz_warn(ctx, "Suspect BMP header; bitcount=%d, colors=%d", info->bitcount, info->colors);
			info->colors = 1<<info->bitcount;
		}
		/* read32(p+36) == important colors */
	}
	/* Windows v3 header with RGB masks */
	if (size == 52 || size == 56 || size == 108 || size == 124)
	{
		info->rmask = read32(p + 40);
		info->gmask = read32(p + 44);
		info->bmask = read32(p + 48);
	}
	/* Windows v3 header with RGBA masks */
	if (size == 56 || size == 108 || size == 124)
	{
		info->amask = read32(p + 52);
	}
	/* OS/2 2.x long header */
	if (size == 64)
	{
		/* read16(p+40) == units */
		/* read16(p+42) == reserved */
		/* read16(p+44) == recording */
		/* read16(p+46) == rendering */
		/* read32(p+48) == size1 */
		/* read32(p+52) == size2 */
		/* read32(p+56) == color encoding */
		/* read32(p+60) == identifier */
	}
	/* Windows v4 header */
	if (size >= 108)
	{
		info->colorspacetype = read32(p + 56);

		info->endpoints[0] = read32(p + 60);
		info->endpoints[1] = read32(p + 64);
		info->endpoints[2] = read32(p + 68);

		info->endpoints[3] = read32(p + 72);
		info->endpoints[4] = read32(p + 76);
		info->endpoints[5] = read32(p + 80);

		info->endpoints[6] = read32(p + 84);
		info->endpoints[7] = read32(p + 88);
		info->endpoints[8] = read32(p + 92);

		info->gamma[0] = read32(p + 96);
		info->gamma[1] = read32(p + 100);
		info->gamma[2] = read32(p + 104);
	}
	/* Windows v5 header */
	if (size >= 124)
	{
		info->intent = read32(p + 108);
		info->profileoffset = read32(p + 112);
		info->profilesize = read32(p + 116);
		/* read32(p+120) == reserved */
	}

	return p + size;
}


static fz_pixmap *
bmp_read_image(fz_context *ctx, struct info *info, const unsigned char *begin, const unsigned char *end, const unsigned char *p, int only_metadata)
{
	const unsigned char *profilebegin;

	memset(info, 0x00, sizeof (*info));
	info->colorspacetype = 0xffffffff;

	p = profilebegin = bmp_read_file_header(ctx, info, begin, end, p);

	p = bmp_read_info_header(ctx, info, begin, end, p);

	if (has_palette(info))
		p = bmp_read_palette(ctx, info, begin, end, p);

	if (has_color_masks(info))
		p = bmp_read_color_masks(ctx, info, begin, end, p);

	/* clamp bitmap offset to buffer size */
	if ((uint32_t)(end - begin) < info->bitmapoffset)
		info->bitmapoffset = end - begin;

	info->xres = DPM_TO_DPI(info->xres);
	info->yres = DPM_TO_DPI(info->yres);

	/* extract topdown/bottomup from height for windows bitmaps */
	if (is_win_bmp(info))
	{
		int bits = info->version == 12 ? 16 : 32;

		info->topdown = (info->height >> (bits - 1)) & 1;
		if (info->topdown)
		{
			info->height--;
			info->height = ~info->height;
			info->height &= bits == 16 ? 0xffff : 0xffffffff;
		}
	}

	/* GIMP incorrectly writes BMP v5 headers that omit color masks
	but include colorspace information. This means they look like
	BMP v4 headers and that we interpret the colorspace information
	partially as color mask data, partially as colorspace information.
	Let's work around this... */
	if (info->version == 108 &&
			info->rmask == 0x73524742 && /* colorspacetype */
			info->gmask == 0x00000000 && /* endpoints[0] */
			info->bmask == 0x00000000 && /* endpoints[1] */
			info->amask == 0x00000000 && /* endpoints[2] */
			info->colorspacetype == 0x00000000 && /* endpoints[3] */
			info->endpoints[0] == 0x00000000 && /* endpoints[4] */
			info->endpoints[1] == 0x00000000 && /* endpoints[5] */
			info->endpoints[2] == 0x00000000 && /* endpoints[6] */
			info->endpoints[3] == 0x00000000 && /* endpoints[7] */
			info->endpoints[4] == 0x00000000 && /* endpoints[8] */
			info->endpoints[5] == 0x00000000 && /* gamma[0] */
			info->endpoints[6] == 0x00000000 && /* gamma[1] */
			info->endpoints[7] == 0x00000000 && /* gamma[2] */
			info->endpoints[8] == 0x00000002) /* intent */
	{
		info->rmask = 0;
		info->colorspacetype = 0x73524742;
		info->intent = 0x00000002;
	}

	/* get number of bits per component and component shift */
	compute_mask_info(info->rmask, &info->rshift, &info->rbits);
	compute_mask_info(info->gmask, &info->gshift, &info->gbits);
	compute_mask_info(info->bmask, &info->bshift, &info->bbits);
	compute_mask_info(info->amask, &info->ashift, &info->abits);

	if (info->width == 0 || info->width > SHRT_MAX || info->height == 0 || info->height > SHRT_MAX)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image dimensions (%u x %u) out of range in bmp image", info->width, info->height);
	if (!is_valid_compression(info))
		fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported compression method (%u) in bmp image", info->compression);
	if (!is_valid_bitcount(info))
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid bits per pixel (%u) for compression (%u) in bmp image", info->bitcount, info->compression);
	if (info->rbits > info->bitcount)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported %u bit red mask in bmp image", info->rbits);
	if (info->gbits > info->bitcount)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported %u bit green mask in bmp image", info->gbits);
	if (info->bbits > info->bitcount)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported %u bit blue mask in bmp image", info->bbits);
	if (info->abits > info->bitcount)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported %u bit alpha mask in bmp image", info->abits);

	/* Read color profile or default to RGB */
	if (has_color_profile(info))
		info->cs = bmp_read_color_profile(ctx, info, profilebegin, end);
	if (!info->cs)
		info->cs = fz_keep_colorspace(ctx, fz_device_rgb(ctx));

	if (only_metadata)
		return NULL;

	/* bitmap cannot begin before headers have ended */
	if ((uint32_t)(p - begin) < info->bitmapoffset)
		p = begin + info->bitmapoffset;

	if (is_win_bmp(info) && info->compression == BI_JPEG)
	{
		if ((uint32_t)(end - p) < info->bitmapsize)
			fz_warn(ctx, "premature end in jpeg image embedded in bmp image");
		return fz_load_jpeg(ctx, p, end - p);
	}
	else if (is_win_bmp(info) && info->compression == BI_PNG)
	{
		if ((uint32_t)(end - p) < info->bitmapsize)
			fz_warn(ctx, "premature end in png image embedded in bmp image");
		return fz_load_png(ctx, p, end - p);
	}
	else
		return bmp_read_bitmap(ctx, info, begin, end, p);
}

fz_pixmap *
fz_load_bmp(fz_context *ctx, const unsigned char *p, size_t total)
{
	struct info info;
	fz_pixmap *image;

	fz_try(ctx)
	{
		image = (fz_pixmap *) bmp_read_image(ctx, &info, p, p + total, p, 0);
		image->xres = info.xres;
		image->yres = info.yres;
	}
	fz_always(ctx)
		fz_drop_colorspace(ctx, info.cs);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return image;
}

void
fz_load_bmp_info(fz_context *ctx, const unsigned char *p, size_t total, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep)
{
	struct info info;

	fz_try(ctx)
	{
		bmp_read_image(ctx, &info, p, p + total, p, 1);
		*cspacep = fz_keep_colorspace(ctx, info.cs);
		*wp = info.width;
		*hp = info.height;
		*xresp = info.xres;
		*yresp = info.yres;
	}
	fz_always(ctx)
		fz_drop_colorspace(ctx, info.cs);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

fz_pixmap *
fz_load_bmp_subimage(fz_context *ctx, const unsigned char *buf, size_t len, int subimage)
{
	const unsigned char *begin = buf;
	const unsigned char *end = buf + len;
	const unsigned char *p = begin;
	struct info info;
	int nextoffset = 0;
	fz_pixmap *image;
	int origidx = subimage;

	do
	{
		p = begin + nextoffset;

		if (is_bitmap_array(p))
		{
			/* read16(p+0) == type */
			/* read32(p+2) == size of this header in bytes */
			nextoffset = read32(p + 6);
			/* read16(p+10) == suitable pelx dimensions */
			/* read16(p+12) == suitable pely dimensions */
			p += 14;
		}
		else if (nextoffset > 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected bitmap array magic (%02x%02x) in bmp image", p[0], p[1]);

		if (end - begin < nextoffset)
		{
			fz_warn(ctx, "treating invalid next subimage offset as end of file");
			nextoffset = 0;
		}

		subimage--;

	} while (subimage >= 0 && nextoffset > 0);

	if (subimage != -1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "subimage index (%d) out of range in bmp image", origidx);

	fz_try(ctx)
		image = bmp_read_image(ctx, &info, begin, end, p, 0);
	fz_always(ctx)
		fz_drop_colorspace(ctx, info.cs);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return image;
}

int
fz_load_bmp_subimage_count(fz_context *ctx, const unsigned char *buf, size_t len)
{
	const unsigned char *begin = buf;
	const unsigned char *end = buf + len;
	int nextoffset = 0;
	int count = 0;

	do
	{
		const unsigned char *p = begin + nextoffset;

		if (is_bitmap_array(p))
		{
			/* read16(p+0) == type */
			/* read32(p+2) == size of this header in bytes */
			nextoffset = read32(p + 6);
			/* read16(p+10) == suitable pelx dimensions */
			/* read16(p+12) == suitable pely dimensions */
			p += 14;
		}
		else if (nextoffset > 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected bitmap array magic (%02x%02x) in bmp image", p[0], p[1]);

		if (end - begin < nextoffset)
		{
			fz_warn(ctx, "treating invalid next subimage offset as end of file");
			nextoffset = 0;
		}

		count++;

	} while (nextoffset > 0);

	return count;
}







mupdf-1.21.1-source/source/fitz/load-gif.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "pixmap-imp.h"

#include <string.h>
#include <limits.h>

struct info
{
	int gif89a;
	unsigned int width, height;
	unsigned char aspect;
	unsigned int xres, yres;

	unsigned int image_left, image_top;
	unsigned int image_width, image_height;
	unsigned int image_interlaced;

	int has_gct;
	int gct_entries;
	unsigned char *gct;
	unsigned int gct_background;

	int has_lct;
	int lct_entries;
	unsigned char *lct;

	int has_transparency;
	unsigned int transparent;
	unsigned char *mask;

	fz_pixmap *pix;
};

/* default color table, where the first two entries are black and white */
static const unsigned char dct[256 * 3] = {
	0x00, 0x00, 0x00, 0xff, 0xff, 0xff, 0x01, 0x01, 0x01, 0x02, 0x02, 0x02,
	0x03, 0x03, 0x03, 0x04, 0x04, 0x04, 0x05, 0x05, 0x05, 0x06, 0x06, 0x06,
	0x07, 0x07, 0x07, 0x08, 0x08, 0x08, 0x09, 0x09, 0x09, 0x0a, 0x0a, 0x0a,
	0x0b, 0x0b, 0x0b, 0x0c, 0x0c, 0x0c, 0x0d, 0x0d, 0x0d, 0x0e, 0x0e, 0x0e,
	0x0f, 0x0f, 0x0f, 0x10, 0x10, 0x10, 0x11, 0x11, 0x11, 0x12, 0x12, 0x12,
	0x13, 0x13, 0x13, 0x14, 0x14, 0x14, 0x15, 0x15, 0x15, 0x16, 0x16, 0x16,
	0x17, 0x17, 0x17, 0x18, 0x18, 0x18, 0x19, 0x19, 0x19, 0x1a, 0x1a, 0x1a,
	0x1b, 0x1b, 0x1b, 0x1c, 0x1c, 0x1c, 0x1d, 0x1d, 0x1d, 0x1e, 0x1e, 0x1e,
	0x1f, 0x1f, 0x1f, 0x20, 0x20, 0x20, 0x21, 0x21, 0x21, 0x22, 0x22, 0x22,
	0x23, 0x23, 0x23, 0x24, 0x24, 0x24, 0x25, 0x25, 0x25, 0x26, 0x26, 0x26,
	0x27, 0x27, 0x27, 0x28, 0x28, 0x28, 0x29, 0x29, 0x29, 0x2a, 0x2a, 0x2a,
	0x2b, 0x2b, 0x2b, 0x2c, 0x2c, 0x2c, 0x2d, 0x2d, 0x2d, 0x2e, 0x2e, 0x2e,
	0x2f, 0x2f, 0x2f, 0x30, 0x30, 0x30, 0x31, 0x31, 0x31, 0x32, 0x32, 0x32,
	0x33, 0x33, 0x33, 0x34, 0x34, 0x34, 0x35, 0x35, 0x35, 0x36, 0x36, 0x36,
	0x37, 0x37, 0x37, 0x38, 0x38, 0x38, 0x39, 0x39, 0x39, 0x3a, 0x3a, 0x3a,
	0x3b, 0x3b, 0x3b, 0x3c, 0x3c, 0x3c, 0x3d, 0x3d, 0x3d, 0x3e, 0x3e, 0x3e,
	0x3f, 0x3f, 0x3f, 0x40, 0x40, 0x40, 0x41, 0x41, 0x41, 0x42, 0x42, 0x42,
	0x43, 0x43, 0x43, 0x44, 0x44, 0x44, 0x45, 0x45, 0x45, 0x46, 0x46, 0x46,
	0x47, 0x47, 0x47, 0x48, 0x48, 0x48, 0x49, 0x49, 0x49, 0x4a, 0x4a, 0x4a,
	0x4b, 0x4b, 0x4b, 0x4c, 0x4c, 0x4c, 0x4d, 0x4d, 0x4d, 0x4e, 0x4e, 0x4e,
	0x4f, 0x4f, 0x4f, 0x50, 0x50, 0x50, 0x51, 0x51, 0x51, 0x52, 0x52, 0x52,
	0x53, 0x53, 0x53, 0x54, 0x54, 0x54, 0x55, 0x55, 0x55, 0x56, 0x56, 0x56,
	0x57, 0x57, 0x57, 0x58, 0x58, 0x58, 0x59, 0x59, 0x59, 0x5a, 0x5a, 0x5a,
	0x5b, 0x5b, 0x5b, 0x5c, 0x5c, 0x5c, 0x5d, 0x5d, 0x5d, 0x5e, 0x5e, 0x5e,
	0x5f, 0x5f, 0x5f, 0x60, 0x60, 0x60, 0x61, 0x61, 0x61, 0x62, 0x62, 0x62,
	0x63, 0x63, 0x63, 0x64, 0x64, 0x64, 0x65, 0x65, 0x65, 0x66, 0x66, 0x66,
	0x67, 0x67, 0x67, 0x68, 0x68, 0x68, 0x69, 0x69, 0x69, 0x6a, 0x6a, 0x6a,
	0x6b, 0x6b, 0x6b, 0x6c, 0x6c, 0x6c, 0x6d, 0x6d, 0x6d, 0x6e, 0x6e, 0x6e,
	0x6f, 0x6f, 0x6f, 0x70, 0x70, 0x70, 0x71, 0x71, 0x71, 0x72, 0x72, 0x72,
	0x73, 0x73, 0x73, 0x74, 0x74, 0x74, 0x75, 0x75, 0x75, 0x76, 0x76, 0x76,
	0x77, 0x77, 0x77, 0x78, 0x78, 0x78, 0x79, 0x79, 0x79, 0x7a, 0x7a, 0x7a,
	0x7b, 0x7b, 0x7b, 0x7c, 0x7c, 0x7c, 0x7d, 0x7d, 0x7d, 0x7e, 0x7e, 0x7e,
	0x7f, 0x7f, 0x7f, 0x80, 0x80, 0x80, 0x81, 0x81, 0x81, 0x82, 0x82, 0x82,
	0x83, 0x83, 0x83, 0x84, 0x84, 0x84, 0x85, 0x85, 0x85, 0x86, 0x86, 0x86,
	0x87, 0x87, 0x87, 0x88, 0x88, 0x88, 0x89, 0x89, 0x89, 0x8a, 0x8a, 0x8a,
	0x8b, 0x8b, 0x8b, 0x8c, 0x8c, 0x8c, 0x8d, 0x8d, 0x8d, 0x8e, 0x8e, 0x8e,
	0x8f, 0x8f, 0x8f, 0x90, 0x90, 0x90, 0x91, 0x91, 0x91, 0x92, 0x92, 0x92,
	0x93, 0x93, 0x93, 0x94, 0x94, 0x94, 0x95, 0x95, 0x95, 0x96, 0x96, 0x96,
	0x97, 0x97, 0x97, 0x98, 0x98, 0x98, 0x99, 0x99, 0x99, 0x9a, 0x9a, 0x9a,
	0x9b, 0x9b, 0x9b, 0x9c, 0x9c, 0x9c, 0x9d, 0x9d, 0x9d, 0x9e, 0x9e, 0x9e,
	0x9f, 0x9f, 0x9f, 0xa0, 0xa0, 0xa0, 0xa1, 0xa1, 0xa1, 0xa2, 0xa2, 0xa2,
	0xa3, 0xa3, 0xa3, 0xa4, 0xa4, 0xa4, 0xa5, 0xa5, 0xa5, 0xa6, 0xa6, 0xa6,
	0xa7, 0xa7, 0xa7, 0xa8, 0xa8, 0xa8, 0xa9, 0xa9, 0xa9, 0xaa, 0xaa, 0xaa,
	0xab, 0xab, 0xab, 0xac, 0xac, 0xac, 0xad, 0xad, 0xad, 0xae, 0xae, 0xae,
	0xaf, 0xaf, 0xaf, 0xb0, 0xb0, 0xb0, 0xb1, 0xb1, 0xb1, 0xb2, 0xb2, 0xb2,
	0xb3, 0xb3, 0xb3, 0xb4, 0xb4, 0xb4, 0xb5, 0xb5, 0xb5, 0xb6, 0xb6, 0xb6,
	0xb7, 0xb7, 0xb7, 0xb8, 0xb8, 0xb8, 0xb9, 0xb9, 0xb9, 0xba, 0xba, 0xba,
	0xbb, 0xbb, 0xbb, 0xbc, 0xbc, 0xbc, 0xbd, 0xbd, 0xbd, 0xbe, 0xbe, 0xbe,
	0xbf, 0xbf, 0xbf, 0xc0, 0xc0, 0xc0, 0xc1, 0xc1, 0xc1, 0xc2, 0xc2, 0xc2,
	0xc3, 0xc3, 0xc3, 0xc4, 0xc4, 0xc4, 0xc5, 0xc5, 0xc5, 0xc6, 0xc6, 0xc6,
	0xc7, 0xc7, 0xc7, 0xc8, 0xc8, 0xc8, 0xc9, 0xc9, 0xc9, 0xca, 0xca, 0xca,
	0xcb, 0xcb, 0xcb, 0xcc, 0xcc, 0xcc, 0xcd, 0xcd, 0xcd, 0xce, 0xce, 0xce,
	0xcf, 0xcf, 0xcf, 0xd0, 0xd0, 0xd0, 0xd1, 0xd1, 0xd1, 0xd2, 0xd2, 0xd2,
	0xd3, 0xd3, 0xd3, 0xd4, 0xd4, 0xd4, 0xd5, 0xd5, 0xd5, 0xd6, 0xd6, 0xd6,
	0xd7, 0xd7, 0xd7, 0xd8, 0xd8, 0xd8, 0xd9, 0xd9, 0xd9, 0xda, 0xda, 0xda,
	0xdb, 0xdb, 0xdb, 0xdc, 0xdc, 0xdc, 0xdd, 0xdd, 0xdd, 0xde, 0xde, 0xde,
	0xdf, 0xdf, 0xdf, 0xe0, 0xe0, 0xe0, 0xe1, 0xe1, 0xe1, 0xe2, 0xe2, 0xe2,
	0xe3, 0xe3, 0xe3, 0xe4, 0xe4, 0xe4, 0xe5, 0xe5, 0xe5, 0xe6, 0xe6, 0xe6,
	0xe7, 0xe7, 0xe7, 0xe8, 0xe8, 0xe8, 0xe9, 0xe9, 0xe9, 0xea, 0xea, 0xea,
	0xeb, 0xeb, 0xeb, 0xec, 0xec, 0xec, 0xed, 0xed, 0xed, 0xee, 0xee, 0xee,
	0xef, 0xef, 0xef, 0xf0, 0xf0, 0xf0, 0xf1, 0xf1, 0xf1, 0xf2, 0xf2, 0xf2,
	0xf3, 0xf3, 0xf3, 0xf4, 0xf4, 0xf4, 0xf5, 0xf5, 0xf5, 0xf6, 0xf6, 0xf6,
	0xf7, 0xf7, 0xf7, 0xf8, 0xf8, 0xf8, 0xf9, 0xf9, 0xf9, 0xfa, 0xfa, 0xfa,
	0xfb, 0xfb, 0xfb, 0xfc, 0xfc, 0xfc, 0xfd, 0xfd, 0xfd, 0xfe, 0xfe, 0xfe,
};

static const unsigned char *
gif_read_subblocks(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end, fz_buffer *buf)
{
	int len;

	do
	{
		if (end - p < 1)
			fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in data subblocks in gif image");
		len = *p;
		p += 1;

		if (len > 0)
		{
			if (end - p < len)
				fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in data subblock in gif image");
			if (buf)
				fz_append_data(ctx, buf, p, len);
			p += len;
		}
	} while (len > 0);

	return p;
}

static const unsigned char *
gif_read_header(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
	if (end - p < 6)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in header in gif image");

	if (memcmp(&p[0], "GIF", 3))
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid signature in gif image");
	if (memcmp(&p[3], "87a", 3) && memcmp(&p[3], "89a", 3))
		fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported version in gif image");

	info->gif89a = !memcmp(p, "GIF89a", 6);

	return p + 6;
}

/* coverity[-tainted_data_return] */
static unsigned int
safe_load_u16(const unsigned char *p)
{
	return p[1] << 8 | p[0];
}

static const unsigned char *
gif_read_lsd(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
	if (end - p < 7)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in logical screen descriptor in gif image");

	info->width = safe_load_u16(p);
	info->height = safe_load_u16(p+2);
	if (info->width <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image width must be > 0");
	if (info->height <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image height must be > 0");
	if (info->height > UINT_MAX / info->width / 3 /* components */)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image dimensions might overflow");

	info->has_gct = (p[4] >> 7) & 0x1;
	if (info->has_gct)
	{
		info->gct_entries = 1 << ((p[4] & 0x7) + 1);
		info->gct_background = fz_clampi(p[5], 0, info->gct_entries - 1);
	}
	info->aspect = p[6];

	info->xres = 96;
	info->yres = 96;
	if (info->aspect > 0)
		info->yres = (((float) info->aspect + 15) / 64) * 96;

	return p + 7;
}

static const unsigned char *
gif_read_gct(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
	if (end - p < info->gct_entries * 3)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in global color table in gif image");

	info->gct = Memento_label(fz_malloc(ctx, info->gct_entries * 3), "gif_gct");
	memmove(info->gct, p, info->gct_entries * 3);

	return p + info->gct_entries * 3;
}

static const unsigned char *
gif_read_id(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
	if (end - p < 10)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in image descriptor in gif image");

	info->image_left = p[2] << 8 | p[1];
	info->image_top = p[4] << 8 | p[3];
	info->image_width = p[6] << 8 | p[5];
	info->image_height = p[8] << 8 | p[7];
	info->has_lct = (p[9] >> 7) & 0x1;
	info->image_interlaced = (p[9] >> 6) & 0x1;

	if (info->has_lct)
		info->lct_entries = 1 << ((p[9] & 0x7) + 1);

	return p + 10;
}

static const unsigned char *
gif_read_lct(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
	if (end - p < info->lct_entries * 3)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in local color table in gif image");

	info->lct = Memento_label(fz_malloc(ctx, info->lct_entries * 3), "gif_lct");
	memmove(info->lct, p, info->lct_entries * 3);

	return p + info->lct_entries * 3;
}

static void
gif_read_line(fz_context *ctx, struct info *info, int ct_entries, const unsigned char *ct, unsigned int y, unsigned char *sp)
{
	unsigned int index = (info->image_top + y) * info->width + info->image_left;
	unsigned char *samples = fz_pixmap_samples(ctx, info->pix);
	unsigned char *dp = &samples[index * 4];
	unsigned char *mp = &info->mask[index];
	unsigned int x, k;

	if (info->image_top + y >= info->height)
		return;

	for (x = 0; x < info->image_width && info->image_left + x < info->width; x++, sp++, mp++, dp += 4)
		if (!info->has_transparency || *sp != info->transparent)
		{
			*mp = 0x02;
			for (k = 0; k < 3; k++)
				dp[k] = ct[fz_clampi(*sp, 0, ct_entries - 1) * 3 + k];
			dp[3] = 255;
		}
		else if (*mp == 0x01)
			*mp = 0x00;
}

static const unsigned char *
gif_read_tbid(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
	fz_stream *stm = NULL, *lzwstm = NULL;
	unsigned int mincodesize, y;
	fz_buffer *compressed = NULL, *uncompressed = NULL;
	const unsigned char *ct;
	unsigned char *sp;
	int ct_entries;

	if (end - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in table based image data in gif image");

	mincodesize = *p;

	/* if there is no overlap, avoid pasting image data, just consume it */
	if (info->image_top >= info->height || info->image_left >= info->width)
	{
		p = gif_read_subblocks(ctx, info, p + 1, end, NULL);
		return p;
	}

	fz_var(compressed);
	fz_var(lzwstm);
	fz_var(stm);
	fz_var(uncompressed);

	fz_try(ctx)
	{
		compressed = fz_new_buffer(ctx, 0);
		p = gif_read_subblocks(ctx, info, p + 1, end, compressed);

		stm = fz_open_buffer(ctx, compressed);
		lzwstm = fz_open_lzwd(ctx, stm, 0, mincodesize + 1, 1, 1);

		uncompressed = fz_read_all(ctx, lzwstm, 0);
		if (uncompressed->len < (size_t)info->image_width * info->image_height)
		{
			fz_warn(ctx, "premature end in compressed table based image data in gif image");
			while (uncompressed->len < (size_t)info->image_width * info->image_height)
				fz_append_byte(ctx, uncompressed, 0x00);
		}

		if (info->has_lct)
		{
			ct = info->lct;
			ct_entries = info->lct_entries;
		}
		else if (info->has_gct)
		{
			ct = info->gct;
			ct_entries = info->gct_entries;
		}
		else
		{
			ct = dct;
			ct_entries = 256;
		}

		sp = uncompressed->data;
		if (info->image_interlaced)
		{
			for (y = 0; y < info->image_height; y += 8, sp += info->image_width)
				gif_read_line(ctx, info, ct_entries, ct, y, sp);
			for (y = 4; y < info->image_height; y += 8, sp += info->image_width)
				gif_read_line(ctx, info, ct_entries, ct, y, sp);
			for (y = 2; y < info->image_height; y += 4, sp += info->image_width)
				gif_read_line(ctx, info, ct_entries, ct, y, sp);
			for (y = 1; y < info->image_height; y += 2, sp += info->image_width)
				gif_read_line(ctx, info, ct_entries, ct, y, sp);
		}
		else
			for (y = 0; y < info->image_height; y++, sp += info->image_width)
				gif_read_line(ctx, info, ct_entries, ct, y, sp);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, uncompressed);
		fz_drop_buffer(ctx, compressed);
		fz_drop_stream(ctx, lzwstm);
		fz_drop_stream(ctx, stm);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return p;
}

static const unsigned char *
gif_read_gce(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
	if (end - p < 8)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in graphic control extension in gif image");
	if (p[2] != 0x04)
		fz_throw(ctx, FZ_ERROR_GENERIC, "out of range graphic control extension block size in gif image");

	info->has_transparency = p[3] & 0x1;
	if (info->has_transparency)
		info->transparent = p[6];

	return p + 8;
}

static const unsigned char *
gif_read_ce(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
	return gif_read_subblocks(ctx, info, p + 2, end, NULL);
}

static const unsigned char*
gif_read_pte(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
	if (end - p < 15)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in plain text extension in gif image");
	if (p[2] != 0x0c)
		fz_throw(ctx, FZ_ERROR_GENERIC, "out of range plain text extension block size in gif image");
	return gif_read_subblocks(ctx, info, p + 15, end, NULL);
}

static const unsigned char *
gif_read_icc(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
#if FZ_ENABLE_ICC
	fz_colorspace *icc = NULL;
	fz_buffer *buf = NULL;

	fz_var(p);

	buf = fz_new_buffer(ctx, 0);
	fz_try(ctx)
	{
		p = gif_read_subblocks(ctx, info, p, end, buf);
		icc = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_RGB, 0, NULL, buf);
		fz_drop_colorspace(ctx, info->pix->colorspace);
		info->pix->colorspace = icc;
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_warn(ctx, "ignoring embedded ICC profile in GIF");

	return p;
#else
	return gif_read_subblocks(ctx, info, p, end, NULL);
#endif
}

/*
NETSCAPE2.0
	http://odur.let.rug.nl/~kleiweg/gif/netscape.html
	http://www.vurdalakov.net/misc/gif/netscape-looping-application-extension
	http://www.vurdalakov.net/misc/gif/netscape-buffering-application-extension
	https://code.google.com/p/gifdotnet/source/browse/src/GifDotNet/GifApplicationExtensionBlock.cs#95
	http://trac.webkit.org/browser/trunk/Source/WebCore/platform/image-decoders/gif/GIFImageReader.cpp#L617

ANIMEXTS1.0
	http://www.vurdalakov.net/misc/gif/animexts-looping-application-extension
	https://code.google.com/p/gifdotnet/source/browse/src/GifDotNet/GifApplicationExtensionBlock.cs#95

ICCRGBG1012
	http://www.color.org/icc1V42.pdf

XMP DataXMP
	http://wwwimages.adobe.com/www.adobe.com/content/dam/Adobe/en/devnet/xmp/pdfs/XMPSpecificationPart3.pdf

fractint
	http://fractint.net/fractsvn/trunk/fractint/common/loadfile.c

ZGATEXTI5 ZGATILEI5 ZGACTRLI5 ZGANPIMGI5
ZGAVECTI5 ZGAALPHAI5 ZGATITLE4.0 ZGATEXTI4.0
	Zoner GIF animator 4.0 and 5.0
*/
static const unsigned char *
gif_read_ae(fz_context *ctx, struct info *info, const unsigned char *p, const unsigned char *end)
{
	static char *ignorable[] = {
		"NETSACPE2.0", "ANIMEXTS1.0", "XMP DataXMP",
		"ZGATEXTI5\0\0", "ZGATILEI5\0\0", "ZGANPIMGI5\0", "ZGACTRLI5\0\0",
		"ZGAVECTI5\0\0", "ZGAALPHAI5\0", "ZGATITLE4.0", "ZGATEXTI4.0",
	};
	int i, ignored;

	if (end - p < 14)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in application extension in gif image");
	if (p[2] != 0x0b)
		fz_throw(ctx, FZ_ERROR_GENERIC, "out of range application extension block size in gif image");

	ignored = 0;
	for (i = 0; i < (int)nelem(ignorable); i++)
		ignored |= memcmp(&p[3], ignorable[i], 8 + 3);
	if (!ignored)
	{
		char extension[9];
		memmove(extension, &p[3], 8);
		extension[8] = '\0';
		fz_warn(ctx, "ignoring unsupported application extension '%s' in gif image", extension);
	}

	if (!memcmp(&p[3], "ICCRGBG1012", 11))
		return gif_read_icc(ctx, info, p + 14, end);

	return gif_read_subblocks(ctx, info, p + 14, end, NULL);
}

static void
gif_mask_transparency(fz_context *ctx, struct info *info)
{
	unsigned char *mp = info->mask;
	unsigned char *dp = fz_pixmap_samples(ctx, info->pix);
	unsigned int x, y;

	for (y = 0; y < info->height; y++)
		for (x = 0; x < info->width; x++, mp++, dp += 4)
			if (*mp == 0x00)
				dp[3] = 0;
}

static fz_pixmap *
gif_read_image(fz_context *ctx, struct info *info, const unsigned char *p, size_t total, int only_metadata)
{
	const unsigned char *end = p + total;

	memset(info, 0x00, sizeof (*info));

	/* Read header */
	p = gif_read_header(ctx, info, p, end);

	/* Read logical screen descriptor */
	p = gif_read_lsd(ctx, info, p, end);

	if (only_metadata)
		return NULL;

	info->pix = fz_new_pixmap(ctx, fz_device_rgb(ctx), info->width, info->height, NULL, 1);

	fz_try(ctx)
	{
		info->mask = fz_calloc(ctx, (size_t)info->width * info->height, 1);

		/* Read optional global color table */
		if (info->has_gct)
		{
			unsigned char *bp, *dp = fz_pixmap_samples(ctx, info->pix);
			unsigned int x, y, k;

			p = gif_read_gct(ctx, info, p, end);
			bp = &info->gct[info->gct_background * 3];

			memset(info->mask, 0x01, (size_t)info->width * info->height);

			for (y = 0; y < info->height; y++)
				for (x = 0; x < info->width; x++, dp += 4)
				{
					for (k = 0; k < 3; k++)
						dp[k] = bp[k];
					dp[3] = 255;
				}
		}

		while (1)
		{
			/* Read block indicator */
			if (end - p < 1)
				fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of block indicator in gif image");

			/* Read trailer */
			if (p[0] == 0x3b)
			{
				break;
			}
			/* Read extension */
			else if (p[0] == 0x21)
			{
				/* Read extension label */
				if (end - p < 2)
					fz_throw(ctx, FZ_ERROR_GENERIC, "premature end in extension label in gif image");

				if (p[1] == 0x01 && info->gif89a)
				{
					/* Read plain text extension */
					p = gif_read_pte(ctx, info, p, end);

					/* Graphic control extension applies only to the graphic rendering block following it */
					info->transparent = 0;
					info->has_transparency = 0;
				}
				else if (p[1] == 0xf9 && info->gif89a)
					/* Read graphic control extension */
					p = gif_read_gce(ctx, info, p, end);
				else if (p[1] == 0xfe && info->gif89a)
					/* Read comment extension */
					p = gif_read_ce(ctx, info, p, end);
				else if (p[1] == 0xff && info->gif89a)
					/* Read application extension */
					p = gif_read_ae(ctx, info, p, end);
				else
					fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported extension label %02x in gif image", p[1]);
			}
			/* Read image descriptor */
			else if (p[0] == 0x2c)
			{
				p = gif_read_id(ctx, info, p, end);

				if (info->has_lct)
					/* Read local color table */
					p = gif_read_lct(ctx, info, p, end);

				/* Read table based image data */
				p = gif_read_tbid(ctx, info, p, end);

				/* Graphic control extension applies only to the graphic rendering block following it */
				info->transparent = 0;
				info->has_transparency = 0;

				/* Image descriptor applies only to the table based image data following it */
				info->image_left = info->image_top = 0;
				info->image_width = info->width;
				info->image_height = info->height;
				info->image_interlaced = 0;
				fz_free(ctx, info->lct);
				info->lct = NULL;
				info->has_lct = 0;
			}
			else
				fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported block indicator %02x in gif image", p[0]);
		}

		gif_mask_transparency(ctx, info);
		fz_premultiply_pixmap(ctx, info->pix);
	}
	fz_always(ctx)
	{
		fz_free(ctx, info->mask);
		fz_free(ctx, info->lct);
		fz_free(ctx, info->gct);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, info->pix);
		fz_rethrow(ctx);
	}

	return info->pix;
}

fz_pixmap *
fz_load_gif(fz_context *ctx, const unsigned char *p, size_t total)
{
	fz_pixmap *image;
	struct info gif;

	image = gif_read_image(ctx, &gif, p, total, 0);
	image->xres = gif.xres;
	image->yres = gif.yres;

	return image;
}

void
fz_load_gif_info(fz_context *ctx, const unsigned char *p, size_t total, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep)
{
	struct info gif;

	gif_read_image(ctx, &gif, p, total, 1);
	*cspacep = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
	*wp = gif.width;
	*hp = gif.height;
	*xresp = gif.xres;
	*yresp = gif.yres;
}







mupdf-1.21.1-source/source/fitz/load-jbig2.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "pixmap-imp.h"

#include <jbig2.h>

struct info
{
	int width, height;
	int xres, yres;
	int pages;
	fz_colorspace *cspace;
};

struct fz_jbig2_allocator
{
	Jbig2Allocator super;
	fz_context *ctx;
};

static void
error_callback(void *data, const char *msg, Jbig2Severity severity, uint32_t seg_idx)
{
	fz_context *ctx = data;
	if (severity == JBIG2_SEVERITY_FATAL)
		fz_warn(ctx, "jbig2dec error: %s (segment %u)", msg, seg_idx);
	else if (severity == JBIG2_SEVERITY_WARNING)
		fz_warn(ctx, "jbig2dec warning: %s (segment %u)", msg, seg_idx);
#ifdef JBIG2_DEBUG
	else if (severity == JBIG2_SEVERITY_INFO)
		fz_warn(ctx, "jbig2dec info: %s (segment %u)", msg, seg_idx);
	else if (severity == JBIG2_SEVERITY_DEBUG)
		fz_warn(ctx, "jbig2dec debug: %s (segment %u)", msg, seg_idx);
#endif
}

static void *fz_jbig2_alloc(Jbig2Allocator *allocator, size_t size)
{
	fz_context *ctx = ((struct fz_jbig2_allocator *) allocator)->ctx;
	return fz_malloc_no_throw(ctx, size);
}

static void fz_jbig2_free(Jbig2Allocator *allocator, void *p)
{
	fz_context *ctx = ((struct fz_jbig2_allocator *) allocator)->ctx;
	fz_free(ctx, p);
}

static void *fz_jbig2_realloc(Jbig2Allocator *allocator, void *p, size_t size)
{
	fz_context *ctx = ((struct fz_jbig2_allocator *) allocator)->ctx;
	if (size == 0)
	{
		fz_free(ctx, p);
		return NULL;
	}
	if (p == NULL)
		return Memento_label(fz_malloc(ctx, size), "jbig2_realloc");
	return Memento_label(fz_realloc_no_throw(ctx, p, size), "jbig2_realloc");
}

static fz_pixmap *
jbig2_read_image(fz_context *ctx, struct info *jbig2, const unsigned char *buf, size_t len, int only_metadata, int subimage)
{
	Jbig2Ctx *jctx = NULL;
	Jbig2Image *page = NULL;
	struct fz_jbig2_allocator allocator;
	fz_pixmap *pix = NULL;

	allocator.super.alloc = fz_jbig2_alloc;
	allocator.super.free = fz_jbig2_free;
	allocator.super.realloc = fz_jbig2_realloc;
	allocator.ctx = ctx;

	fz_var(jctx);
	fz_var(page);
	fz_var(pix);

	fz_try(ctx)
	{
		jctx = jbig2_ctx_new((Jbig2Allocator *) &allocator, 0, NULL, error_callback, ctx);
		if (jctx == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot create jbig2 context");
		if (jbig2_data_in(jctx, buf, len) < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot decode jbig2 image");
		if (jbig2_complete_page(jctx) < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot complete jbig2 image");

		if (only_metadata && subimage < 0)
		{
			while ((page = jbig2_page_out(jctx)) != NULL)
			{
				jbig2_release_page(jctx, page);
				jbig2->pages++;
			}
		}
		else if (only_metadata && subimage >= 0)
		{
			while ((page = jbig2_page_out(jctx)) != NULL && subimage > 0)
			{
				jbig2_release_page(jctx, page);
				subimage--;
			}

			if (page == NULL)
				fz_throw(ctx, FZ_ERROR_GENERIC, "no jbig2 image decoded");

			jbig2->cspace = fz_device_gray(ctx);
			jbig2->width = page->width;
			jbig2->height = page->height;
			jbig2->xres = 72;
			jbig2->yres = 72;
		}
		else if (subimage >= 0)
		{
			while ((page = jbig2_page_out(jctx)) != NULL && subimage > 0)
			{
				jbig2_release_page(jctx, page);
				subimage--;
			}

			if (page == NULL)
				fz_throw(ctx, FZ_ERROR_GENERIC, "no jbig2 image decoded");

			jbig2->cspace = fz_device_gray(ctx);
			jbig2->width = page->width;
			jbig2->height = page->height;
			jbig2->xres = 72;
			jbig2->yres = 72;

			pix = fz_new_pixmap(ctx, jbig2->cspace, jbig2->width, jbig2->height, NULL, 0);
			fz_unpack_tile(ctx, pix, page->data, 1, 1, page->stride, 0);
			fz_invert_pixmap(ctx, pix);
		}
	}
	fz_always(ctx)
	{
		jbig2_release_page(jctx, page);
		jbig2_ctx_free(jctx);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pix);
		fz_rethrow(ctx);
	}

	return pix;
}

int
fz_load_jbig2_subimage_count(fz_context *ctx, const unsigned char *buf, size_t len)
{
	struct info jbig2 = { 0 };
	int subimage_count = 0;

	fz_try(ctx)
	{
		jbig2_read_image(ctx, &jbig2, buf, len, 1, -1);
		subimage_count = jbig2.pages;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return subimage_count;
}

void
fz_load_jbig2_info_subimage(fz_context *ctx, const unsigned char *buf, size_t len, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep, int subimage)
{
	struct info jbig2 = { 0 };

	jbig2_read_image(ctx, &jbig2, buf, len, 1, subimage);
	*cspacep = fz_keep_colorspace(ctx, jbig2.cspace);
	*wp = jbig2.width;
	*hp = jbig2.height;
	*xresp = jbig2.xres;
	*yresp = jbig2.yres;
}

fz_pixmap *
fz_load_jbig2_subimage(fz_context *ctx, const unsigned char *buf, size_t len, int subimage)
{
	struct info jbig2 = { 0 };
	return jbig2_read_image(ctx, &jbig2, buf, len, 0, subimage);
}

fz_pixmap *
fz_load_jbig2(fz_context *ctx, const unsigned char *buf, size_t len)
{
	return fz_load_jbig2_subimage(ctx, buf, len, 0);
}

void
fz_load_jbig2_info(fz_context *ctx, const unsigned char *buf, size_t len, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep)
{
	fz_load_jbig2_info_subimage(ctx, buf, len, wp, hp, xresp, yresp, cspacep, 0);
}







mupdf-1.21.1-source/source/fitz/load-jpeg.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <math.h>
#include <stdio.h>
#include <string.h>
#include <limits.h>

#include <jpeglib.h>

#ifdef SHARE_JPEG

#define JZ_CTX_FROM_CINFO(c) (fz_context *)((c)->client_data)

static void fz_jpg_mem_init(j_common_ptr cinfo, fz_context *ctx)
{
	cinfo->client_data = ctx;
}

#define fz_jpg_mem_term(cinfo)

#else /* SHARE_JPEG */

typedef void * backing_store_ptr;
#include "jmemcust.h"

#define JZ_CTX_FROM_CINFO(c) (fz_context *)(GET_CUST_MEM_DATA(c)->priv)

static void *
fz_jpg_mem_alloc(j_common_ptr cinfo, size_t size)
{
	fz_context *ctx = JZ_CTX_FROM_CINFO(cinfo);
	return fz_malloc_no_throw(ctx, size);
}

static void
fz_jpg_mem_free(j_common_ptr cinfo, void *object, size_t size)
{
	fz_context *ctx = JZ_CTX_FROM_CINFO(cinfo);
	fz_free(ctx, object);
}

static void
fz_jpg_mem_init(j_common_ptr cinfo, fz_context *ctx)
{
	jpeg_cust_mem_data *custmptr;
	custmptr = fz_malloc_struct(ctx, jpeg_cust_mem_data);
	if (!jpeg_cust_mem_init(custmptr, (void *) ctx, NULL, NULL, NULL,
				fz_jpg_mem_alloc, fz_jpg_mem_free,
				fz_jpg_mem_alloc, fz_jpg_mem_free, NULL))
	{
		fz_free(ctx, custmptr);
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot initialize custom JPEG memory handler");
	}
	cinfo->client_data = custmptr;
}

static void
fz_jpg_mem_term(j_common_ptr cinfo)
{
	if (cinfo->client_data)
	{
		fz_context *ctx = JZ_CTX_FROM_CINFO(cinfo);
		fz_free(ctx, cinfo->client_data);
		cinfo->client_data = NULL;
	}
}

#endif /* SHARE_JPEG */

static void error_exit(j_common_ptr cinfo)
{
	char msg[JMSG_LENGTH_MAX];
	fz_context *ctx = JZ_CTX_FROM_CINFO(cinfo);

	cinfo->err->format_message(cinfo, msg);
	fz_throw(ctx, FZ_ERROR_GENERIC, "jpeg error: %s", msg);
}

static void init_source(j_decompress_ptr cinfo)
{
	/* nothing to do */
}

static void term_source(j_decompress_ptr cinfo)
{
	/* nothing to do */
}

static boolean fill_input_buffer(j_decompress_ptr cinfo)
{
	static unsigned char eoi[2] = { 0xFF, JPEG_EOI };
	struct jpeg_source_mgr *src = cinfo->src;
	src->next_input_byte = eoi;
	src->bytes_in_buffer = 2;
	return 1;
}

static void skip_input_data(j_decompress_ptr cinfo, long num_bytes)
{
	struct jpeg_source_mgr *src = cinfo->src;
	if (num_bytes > 0)
	{
		size_t skip = (size_t)num_bytes; /* size_t may be 64bit */
		if (skip > src->bytes_in_buffer)
			skip = (size_t)src->bytes_in_buffer;
		src->next_input_byte += skip;
		src->bytes_in_buffer -= skip;
	}
}

static inline int read_value(const unsigned char *data, int bytes, int is_big_endian)
{
	int value = 0;
	if (!is_big_endian)
		data += bytes;
	for (; bytes > 0; bytes--)
		value = (value << 8) | (is_big_endian ? *data++ : *--data);
	return value;
}

enum {
	MAX_ICC_PARTS = 256
};

static fz_colorspace *extract_icc_profile(fz_context *ctx, jpeg_saved_marker_ptr init_marker, int output_components, fz_colorspace *colorspace)
{
#if FZ_ENABLE_ICC
	const char idseq[] = { 'I', 'C', 'C', '_', 'P', 'R', 'O', 'F', 'I', 'L', 'E', '\0'};
	jpeg_saved_marker_ptr marker = init_marker;
	fz_buffer *buf = NULL;
	fz_colorspace *icc;
	int part = 1;
	int parts = MAX_ICC_PARTS;
	const unsigned char *data;
	size_t size;

	fz_var(buf);

	if (init_marker == NULL)
		return colorspace;

	fz_try(ctx)
	{
		while (part < parts && marker != NULL)
		{
			for (marker = init_marker; marker != NULL; marker = marker->next)
			{
				if (marker->marker != JPEG_APP0 + 2)
					continue;
				if (marker->data_length < nelem(idseq) + 2)
					continue;
				if (memcmp(marker->data, idseq, nelem(idseq)))
					continue;
				if (marker->data[nelem(idseq)] != part)
					continue;

				if (parts == MAX_ICC_PARTS)
					parts = marker->data[nelem(idseq) + 1];
				else if (marker->data[nelem(idseq) + 1] != parts)
					fz_warn(ctx, "inconsistent number of icc profile chunks in jpeg");
				if (part > parts)
				{
					fz_warn(ctx, "skipping out of range icc profile chunk in jpeg");
					continue;
				}

				data = marker->data + 14;
				size = marker->data_length - 14;

				if (!buf)
					buf = fz_new_buffer_from_copied_data(ctx, data, size);
				else
					fz_append_data(ctx, buf, data, size);

				part++;
				break;
			}
		}

		if (buf)
		{
			icc = fz_new_icc_colorspace(ctx, fz_colorspace_type(ctx, colorspace), 0, NULL, buf);
			fz_drop_colorspace(ctx, colorspace);
			colorspace = icc;
		}
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_warn(ctx, "ignoring embedded ICC profile in JPEG");

	return colorspace;
#else
	return colorspace;
#endif
}

/* Returns true if <x> can be represented as an integer without overflow.
 *
 * We can't use comparisons such as 'return x < INT_MAX' because INT_MAX is
 * not safely convertible to float - it ends up as INT_MAX+1 so the comparison
 * doesn't do what we want.
 *
 * Instead we do a round-trip conversion and return true if this differs by
 * less than 1. This relies on high adjacent float values that differ by more
 * than 1, actually being exact integers, so the round-trip doesn't change the
 * value.
 */
static int float_can_be_int(float x)
{
	return fabsf(x - (float)(int) x) < 1;
}

static uint8_t exif_orientation_to_mupdf[9] = { 0, 1, 5, 3, 7, 6, 4, 8, 2 };

static int extract_exif_resolution(jpeg_saved_marker_ptr marker,
	int *xres, int *yres, uint8_t *orientation)
{
	int is_big_endian, orient;
	const unsigned char *data;
	unsigned int offset, ifd_len, res_type = 0;
	float x_res = 0, y_res = 0;

	if (!marker || marker->marker != JPEG_APP0 + 1 || marker->data_length < 14)
		return 0;
	data = (const unsigned char *)marker->data;
	if (read_value(data, 4, 1) != 0x45786966 /* Exif */ || read_value(data + 4, 2, 1) != 0x0000)
		return 0;
	if (read_value(data + 6, 4, 1) == 0x49492A00)
		is_big_endian = 0;
	else if (read_value(data + 6, 4, 1) == 0x4D4D002A)
		is_big_endian = 1;
	else
		return 0;

	offset = read_value(data + 10, 4, is_big_endian) + 6;
	if (offset < 14 || offset > marker->data_length - 2)
		return 0;
	ifd_len = read_value(data + offset, 2, is_big_endian);
	for (offset += 2; ifd_len > 0 && offset + 12 < marker->data_length; ifd_len--, offset += 12)
	{
		int tag = read_value(data + offset, 2, is_big_endian);
		int type = read_value(data + offset + 2, 2, is_big_endian);
		int count = read_value(data + offset + 4, 4, is_big_endian);
		unsigned int value_off = read_value(data + offset + 8, 4, is_big_endian) + 6;
		switch (tag)
		{
		case 0x112:
			if (type == 3 && count == 1) {
				orient = read_value(data + offset + 8, 2, is_big_endian);
				if (orient >= 1 && orient <= 8 && orientation)
					*orientation = exif_orientation_to_mupdf[orient];
			}
			break;
		case 0x11A:
			if (type == 5 && value_off > offset && value_off <= marker->data_length - 8)
				x_res = 1.0f * read_value(data + value_off, 4, is_big_endian) / read_value(data + value_off + 4, 4, is_big_endian);
			break;
		case 0x11B:
			if (type == 5 && value_off > offset && value_off <= marker->data_length - 8)
				y_res = 1.0f * read_value(data + value_off, 4, is_big_endian) / read_value(data + value_off + 4, 4, is_big_endian);
			break;
		case 0x128:
			if (type == 3 && count == 1)
				res_type = read_value(data + offset + 8, 2, is_big_endian);
			break;
		}
	}

	if (x_res <= 0 || !float_can_be_int(x_res) || y_res <= 0 || !float_can_be_int(y_res))
		return 0;
	if (res_type == 2)
	{
		*xres = (int)x_res;
		*yres = (int)y_res;
	}
	else if (res_type == 3)
	{
		*xres = (int)(x_res * 254 / 100);
		*yres = (int)(y_res * 254 / 100);
	}
	else
	{
		*xres = 0;
		*yres = 0;
	}
	return 1;
}

static int extract_app13_resolution(jpeg_saved_marker_ptr marker, int *xres, int *yres)
{
	const unsigned char *data, *data_end;

	if (!marker || marker->marker != JPEG_APP0 + 13 || marker->data_length < 42 ||
		strcmp((const char *)marker->data, "Photoshop 3.0") != 0)
	{
		return 0;
	}

	data = (const unsigned char *)marker->data;
	data_end = data + marker->data_length;
	for (data += 14; data + 12 < data_end; ) {
		int data_size = -1;
		int tag = read_value(data + 4, 2, 1);
		int value_off = 11 + read_value(data + 6, 2, 1);
		if (value_off % 2 == 1)
			value_off++;
		if (read_value(data, 4, 1) == 0x3842494D /* 8BIM */ && value_off <= data_end - data)
			data_size = read_value(data + value_off - 4, 4, 1);
		if (data_size < 0 || data_size > data_end - data - value_off)
			return 0;
		if (tag == 0x3ED && data_size == 16)
		{
			*xres = read_value(data + value_off, 2, 1);
			*yres = read_value(data + value_off + 8, 2, 1);
			return 1;
		}
		if (data_size % 2 == 1)
			data_size++;
		data += value_off + data_size;
	}

	return 0;
}

fz_pixmap *
fz_load_jpeg(fz_context *ctx, const unsigned char *rbuf, size_t rlen)
{
	struct jpeg_decompress_struct cinfo;
	struct jpeg_error_mgr err;
	struct jpeg_source_mgr src;
	unsigned char *row[1], *sp, *dp;
	fz_colorspace *colorspace = NULL;
	unsigned int x;
	int k;
	size_t stride;
	fz_pixmap *image = NULL;

	fz_var(colorspace);
	fz_var(image);
	fz_var(row);

	row[0] = NULL;

	cinfo.mem = NULL;
	cinfo.global_state = 0;
	cinfo.err = jpeg_std_error(&err);
	err.error_exit = error_exit;

	cinfo.client_data = NULL;
	fz_jpg_mem_init((j_common_ptr)&cinfo, ctx);

	fz_try(ctx)
	{
		jpeg_create_decompress(&cinfo);

		cinfo.src = &src;
		src.init_source = init_source;
		src.fill_input_buffer = fill_input_buffer;
		src.skip_input_data = skip_input_data;
		src.resync_to_restart = jpeg_resync_to_restart;
		src.term_source = term_source;
		src.next_input_byte = rbuf;
		src.bytes_in_buffer = rlen;

		jpeg_save_markers(&cinfo, JPEG_APP0+1, 0xffff);
		jpeg_save_markers(&cinfo, JPEG_APP0+13, 0xffff);

		jpeg_read_header(&cinfo, 1);

		jpeg_start_decompress(&cinfo);

		if (cinfo.output_components == 1)
			colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
		else if (cinfo.output_components == 3)
			colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		else if (cinfo.output_components == 4)
			colorspace = fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
		colorspace = extract_icc_profile(ctx, cinfo.marker_list, cinfo.output_components, colorspace);
		if (!colorspace)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot determine colorspace");

		image = fz_new_pixmap(ctx, colorspace, cinfo.output_width, cinfo.output_height, NULL, 0);

		if (extract_exif_resolution(cinfo.marker_list, &image->xres, &image->yres, NULL))
			/* XPS prefers EXIF resolution to JFIF density */;
		else if (extract_app13_resolution(cinfo.marker_list, &image->xres, &image->yres))
			/* XPS prefers APP13 resolution to JFIF density */;
		else if (cinfo.density_unit == 1)
		{
			image->xres = cinfo.X_density;
			image->yres = cinfo.Y_density;
		}
		else if (cinfo.density_unit == 2)
		{
			image->xres = cinfo.X_density * 254 / 100;
			image->yres = cinfo.Y_density * 254 / 100;
		}

		if (image->xres <= 0) image->xres = 96;
		if (image->yres <= 0) image->yres = 96;

		fz_clear_pixmap(ctx, image);

		row[0] = fz_malloc(ctx, (size_t)cinfo.output_components * cinfo.output_width);
		dp = image->samples;
		stride = image->stride - image->w * (size_t)image->n;
		while (cinfo.output_scanline < cinfo.output_height)
		{
			jpeg_read_scanlines(&cinfo, row, 1);
			sp = row[0];
			for (x = 0; x < cinfo.output_width; x++)
			{
				for (k = 0; k < cinfo.output_components; k++)
					*dp++ = *sp++;
			}
			dp += stride;
		}
	}
	fz_always(ctx)
	{
		fz_drop_colorspace(ctx, colorspace);
		fz_free(ctx, row[0]);
		row[0] = NULL;

		/* We call jpeg_abort rather than the more usual
		 * jpeg_finish_decompress here. This has the same effect,
		 * but doesn't spew warnings if we didn't read enough data etc.
		 * Annoyingly jpeg_abort can throw
		 */
		fz_try(ctx)
			jpeg_abort((j_common_ptr)&cinfo);
		fz_catch(ctx)
		{
			/* Ignore any errors here */
		}

		jpeg_destroy_decompress(&cinfo);
		fz_jpg_mem_term((j_common_ptr)&cinfo);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, image);
		fz_rethrow(ctx);
	}

	return image;
}

void
fz_load_jpeg_info(fz_context *ctx, const unsigned char *rbuf, size_t rlen, int *xp, int *yp, int *xresp, int *yresp, fz_colorspace **cspacep, uint8_t *orientation)
{
	struct jpeg_decompress_struct cinfo;
	struct jpeg_error_mgr err;
	struct jpeg_source_mgr src;
	fz_colorspace *icc = NULL;

	*cspacep = NULL;
	if (orientation)
		*orientation = 0;

	cinfo.mem = NULL;
	cinfo.global_state = 0;
	cinfo.err = jpeg_std_error(&err);
	err.error_exit = error_exit;

	cinfo.client_data = NULL;
	fz_jpg_mem_init((j_common_ptr)&cinfo, ctx);

	fz_try(ctx)
	{
		jpeg_create_decompress(&cinfo);

		cinfo.src = &src;
		src.init_source = init_source;
		src.fill_input_buffer = fill_input_buffer;
		src.skip_input_data = skip_input_data;
		src.resync_to_restart = jpeg_resync_to_restart;
		src.term_source = term_source;
		src.next_input_byte = rbuf;
		src.bytes_in_buffer = rlen;

		jpeg_save_markers(&cinfo, JPEG_APP0+1, 0xffff);
		jpeg_save_markers(&cinfo, JPEG_APP0+13, 0xffff);
		jpeg_save_markers(&cinfo, JPEG_APP0+2, 0xffff);

		jpeg_read_header(&cinfo, 1);

		*xp = cinfo.image_width;
		*yp = cinfo.image_height;

		if (cinfo.num_components == 1)
			*cspacep = fz_keep_colorspace(ctx, fz_device_gray(ctx));
		else if (cinfo.num_components == 3)
			*cspacep = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		else if (cinfo.num_components == 4)
			*cspacep = fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
		*cspacep = extract_icc_profile(ctx, cinfo.marker_list, cinfo.num_components, *cspacep);
		if (!*cspacep)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot determine colorspace");

		if (extract_exif_resolution(cinfo.marker_list, xresp, yresp, orientation))
			/* XPS prefers EXIF resolution to JFIF density */;
		else if (extract_app13_resolution(cinfo.marker_list, xresp, yresp))
			/* XPS prefers APP13 resolution to JFIF density */;
		else if (cinfo.density_unit == 1)
		{
			*xresp = cinfo.X_density;
			*yresp = cinfo.Y_density;
		}
		else if (cinfo.density_unit == 2)
		{
			*xresp = cinfo.X_density * 254 / 100;
			*yresp = cinfo.Y_density * 254 / 100;
		}
		else
		{
			*xresp = 0;
			*yresp = 0;
		}

		if (*xresp <= 0) *xresp = 96;
		if (*yresp <= 0) *yresp = 96;
	}
	fz_always(ctx)
	{
		jpeg_destroy_decompress(&cinfo);
		fz_jpg_mem_term((j_common_ptr)&cinfo);
	}
	fz_catch(ctx)
	{
		fz_drop_colorspace(ctx, icc);
		fz_rethrow(ctx);
	}
}







mupdf-1.21.1-source/source/fitz/load-jpx.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "pixmap-imp.h"

#include <assert.h>
#include <string.h>

#if FZ_ENABLE_JPX

static void
jpx_ycc_to_rgb(fz_context *ctx, fz_pixmap *pix, int cbsign, int crsign)
{
	int w = pix->w;
	int h = pix->h;
	int stride = pix->stride;
	int x, y;

	for (y = 0; y < h; y++)
	{
		unsigned char * row = &pix->samples[stride * y];
		for (x = 0; x < w; x++)
		{
			int ycc[3];
			ycc[0] = row[x * 3 + 0];
			ycc[1] = row[x * 3 + 1];
			ycc[2] = row[x * 3 + 2];

			/* consciously skip Y */
			if (cbsign)
				ycc[1] -= 128;
			if (crsign)
				ycc[2] -= 128;

			row[x * 3 + 0] = fz_clampi(ycc[0] + 1.402f * ycc[2], 0, 255);
			row[x * 3 + 1] = fz_clampi(ycc[0] - 0.34413f * ycc[1] - 0.71414f * ycc[2], 0, 255);
			row[x * 3 + 2] = fz_clampi(ycc[0] + 1.772f * ycc[1], 0, 255);
		}
	}
}

#include <openjpeg.h>

typedef struct
{
	int width;
	int height;
	fz_colorspace *cs;
	int xres;
	int yres;
} fz_jpxd;

typedef struct
{
	const unsigned char *data;
	OPJ_SIZE_T size;
	OPJ_SIZE_T pos;
} stream_block;

/* OpenJPEG does not provide a safe mechanism to intercept
 * allocations. In the latest version all allocations go
 * though opj_malloc etc, but no context is passed around.
 *
 * In order to ensure that allocations throughout mupdf
 * are done consistently, we implement opj_malloc etc as
 * functions that call down to fz_malloc etc. These
 * require context variables, so we lock and unlock around
 * calls to openjpeg. Any attempt to call through
 * without setting these will be detected.
 *
 * It is therefore vital that any fz_lock/fz_unlock
 * handlers are shared between all the fz_contexts in
 * use at a time.
 */

/* Potentially we can write different versions
 * of get_context and set_context for different
 * threading systems.
 */

static fz_context *opj_secret = NULL;

static void set_opj_context(fz_context *ctx)
{
	opj_secret = ctx;
}

static fz_context *get_opj_context(void)
{
	return opj_secret;
}

void opj_lock(fz_context *ctx)
{
	fz_lock(ctx, FZ_LOCK_FREETYPE);

	set_opj_context(ctx);
}

void opj_unlock(fz_context *ctx)
{
	set_opj_context(NULL);

	fz_unlock(ctx, FZ_LOCK_FREETYPE);
}

void *opj_malloc(size_t size)
{
	fz_context *ctx = get_opj_context();

	assert(ctx != NULL);

	return Memento_label(fz_malloc_no_throw(ctx, size), "opj_malloc");
}

void *opj_calloc(size_t n, size_t size)
{
	fz_context *ctx = get_opj_context();

	assert(ctx != NULL);

	return fz_calloc_no_throw(ctx, n, size);
}

void *opj_realloc(void *ptr, size_t size)
{
	fz_context *ctx = get_opj_context();

	assert(ctx != NULL);

	return fz_realloc_no_throw(ctx, ptr, size);
}

void opj_free(void *ptr)
{
	fz_context *ctx = get_opj_context();

	assert(ctx != NULL);

	fz_free(ctx, ptr);
}

static void * opj_aligned_malloc_n(size_t alignment, size_t size)
{
	uint8_t *ptr;
	size_t off;

	if (size == 0)
		return NULL;

	size += alignment + sizeof(uint8_t);
	ptr = opj_malloc(size);
	if (ptr == NULL)
		return NULL;
	off = alignment-(((int)(intptr_t)ptr) & (alignment - 1));
	ptr[off-1] = (uint8_t)off;
	return ptr + off;
}

void * opj_aligned_malloc(size_t size)
{
	return opj_aligned_malloc_n(16, size);
}

void * opj_aligned_32_malloc(size_t size)
{
	return opj_aligned_malloc_n(32, size);
}

void opj_aligned_free(void* ptr_)
{
	uint8_t *ptr = (uint8_t *)ptr_;
	uint8_t off;
	if (ptr == NULL)
		return;

	off = ptr[-1];
	opj_free((void *)(((unsigned char *)ptr) - off));
}

#if 0
/* UNUSED currently, and moderately tricky, so deferred until required */
void * opj_aligned_realloc(void *ptr, size_t size)
{
	return opj_realloc(ptr, size);
}
#endif

static void fz_opj_error_callback(const char *msg, void *client_data)
{
	fz_context *ctx = (fz_context *)client_data;
	char buf[200];
	size_t n;
	fz_strlcpy(buf, msg, sizeof buf);
	n = strlen(buf);
	if (buf[n-1] == '\n')
		buf[n-1] = 0;
	fz_warn(ctx, "openjpeg error: %s", buf);
}

static void fz_opj_warning_callback(const char *msg, void *client_data)
{
	fz_context *ctx = (fz_context *)client_data;
	char buf[200];
	size_t n;
	fz_strlcpy(buf, msg, sizeof buf);
	n = strlen(buf);
	if (buf[n-1] == '\n')
		buf[n-1] = 0;
	fz_warn(ctx, "openjpeg warning: %s", buf);
}

static void fz_opj_info_callback(const char *msg, void *client_data)
{
	/* fz_warn("openjpeg info: %s", msg); */
}

static OPJ_SIZE_T fz_opj_stream_read(void * p_buffer, OPJ_SIZE_T p_nb_bytes, void * p_user_data)
{
	stream_block *sb = (stream_block *)p_user_data;
	OPJ_SIZE_T len;

	len = sb->size - sb->pos;
	if (len == 0)
		return (OPJ_SIZE_T)-1; /* End of file! */
	if (len > p_nb_bytes)
		len = p_nb_bytes;
	memcpy(p_buffer, sb->data + sb->pos, len);
	sb->pos += len;
	return len;
}

static OPJ_OFF_T fz_opj_stream_skip(OPJ_OFF_T skip, void * p_user_data)
{
	stream_block *sb = (stream_block *)p_user_data;

	if (skip > (OPJ_OFF_T)(sb->size - sb->pos))
		skip = (OPJ_OFF_T)(sb->size - sb->pos);
	sb->pos += skip;
	return sb->pos;
}

static OPJ_BOOL fz_opj_stream_seek(OPJ_OFF_T seek_pos, void * p_user_data)
{
	stream_block *sb = (stream_block *)p_user_data;

	if (seek_pos > (OPJ_OFF_T)sb->size)
		return OPJ_FALSE;
	sb->pos = seek_pos;
	return OPJ_TRUE;
}

static int32_t
safe_mul32(fz_context *ctx, int32_t a, int32_t b)
{
	int64_t res = ((int64_t)a) * b;
	int32_t res32 = (int32_t)res;

	if ((res32) != res)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Overflow while decoding jpx");
	return res32;
}

static int32_t
safe_mla32(fz_context *ctx, int32_t a, int32_t b, int32_t c)
{
	int64_t res = ((int64_t)a) * b + c;
	int32_t res32 = (int32_t)res;

	if ((res32) != res)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Overflow while decoding jpx");
	return res32;
}

static inline void
template_copy_comp(unsigned char *dst0, int w, int h, int stride, const OPJ_INT32 *src, int32_t ox, int32_t oy, OPJ_UINT32 cdx, OPJ_UINT32 cdy, OPJ_UINT32 cw, OPJ_UINT32 ch, OPJ_UINT32 sgnd, OPJ_UINT32 prec, int comps)
{
	int x, y;

	for (y = ch; oy + cdy <= 0 && y > 0; y--)
	{
		oy += cdy;
		dst0 += cdy * stride;
		src += cw;
	}
	for (; y > 0; y--)
	{
		int32_t dymin = oy;
		int32_t dywid = cdy;
		unsigned char *dst1 = dst0 + ox * comps;
		int32_t oox = ox;
		const OPJ_INT32 *src0 = src;

		if (dymin < 0)
			dywid += dymin, dst1 -= dymin * stride, dymin = 0;
		if (dymin >= h)
			break;
		if (dymin + dywid > h)
			dywid = h - dymin;

		for (x = cw; oox + cdx <= 0 && x > 0; x--)
		{
			oox += cdx;
			dst1 += cdx * comps;
			src0++;
		}
		for (; x > 0; x--)
		{
			OPJ_INT32 v;
			int32_t xx, yy;
			int32_t dxmin = oox;
			int32_t dxwid = cdx;
			unsigned char *dst2;

			v = *src0++;

			if (sgnd)
				v = v + (1 << (prec - 1));
			if (prec > 8)
				v = v >> (prec - 8);
			else if (prec < 8)
				v = v << (8 - prec);

			if (dxmin < 0)
				dxwid += dxmin, dst1 -= dxmin * comps, dxmin = 0;
			if (dxmin >= w)
				break;
			if (dxmin + dxwid > w)
				dxwid = w - dxmin;

			dst2 = dst1;
			for (yy = dywid; yy > 0; yy--)
			{
				unsigned char *dst3 = dst2;
				for (xx = dxwid; xx > 0; xx--)
				{
					*dst3 = v;
					dst3 += comps;
				}
				dst2 += stride;
			}
			dst1 += comps * cdx;
			oox += cdx;
		}
		dst0 += stride * cdy;
		src += cw;
		oy += cdy;
	}
}

static void
copy_jpx_to_pixmap(fz_context *ctx, fz_pixmap *img, opj_image_t *jpx)
{
	unsigned char *dst;
	int stride, comps;
	int w = img->w;
	int h = img->h;
	int k;

	stride = fz_pixmap_stride(ctx, img);
	comps = fz_pixmap_components(ctx, img);
	dst = fz_pixmap_samples(ctx, img);

	for (k = 0; k < comps; k++)
	{
		opj_image_comp_t *comp = &(jpx->comps[k]);
		OPJ_UINT32 cdx = comp->dx;
		OPJ_UINT32 cdy = comp->dy;
		OPJ_UINT32 cw = comp->w;
		OPJ_UINT32 ch = comp->h;
		int32_t oy = safe_mul32(ctx, comp->y0, cdy) - jpx->y0;
		int32_t ox = safe_mul32(ctx, comp->x0, cdx) - jpx->x0;
		unsigned char *dst0 = dst + oy * stride;
		int prec = comp->prec;
		int sgnd = comp->sgnd;

		if (comp->data == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "No data for JP2 image component %d", k);

		if (fz_colorspace_is_indexed(ctx, img->colorspace))
		{
			prec = 8; /* Don't do any scaling! */
			sgnd = 0;
		}

		/* Check that none of the following will overflow. */
		(void)safe_mla32(ctx, ch, cdy, oy);
		(void)safe_mla32(ctx, cw, cdx, ox);

		if (cdx == 1 && cdy == 1)
			template_copy_comp(dst0, w, h, stride, comp->data, ox, oy, 1 /*cdx*/, 1 /*cdy*/, cw, ch, sgnd, prec, comps);
		else
			template_copy_comp(dst0, w, h, stride, comp->data, ox, oy, cdx, cdy, cw, ch, sgnd, prec, comps);
		dst++;
	}
}

static fz_pixmap *
jpx_read_image(fz_context *ctx, fz_jpxd *state, const unsigned char *data, size_t size, fz_colorspace *defcs, int onlymeta)
{
	fz_pixmap *img = NULL;
	opj_dparameters_t params;
	opj_codec_t *codec;
	opj_image_t *jpx;
	opj_stream_t *stream;
	OPJ_CODEC_FORMAT format;
	int a, n, k;
	int w, h;
	stream_block sb;
	OPJ_UINT32 i;

	fz_var(img);

	if (size < 2)
		fz_throw(ctx, FZ_ERROR_GENERIC, "not enough data to determine image format");

	/* Check for SOC marker -- if found we have a bare J2K stream */
	if (data[0] == 0xFF && data[1] == 0x4F)
		format = OPJ_CODEC_J2K;
	else
		format = OPJ_CODEC_JP2;

	opj_set_default_decoder_parameters(&params);
	if (fz_colorspace_is_indexed(ctx, defcs))
		params.flags |= OPJ_DPARAMETERS_IGNORE_PCLR_CMAP_CDEF_FLAG;

	codec = opj_create_decompress(format);
	opj_set_info_handler(codec, fz_opj_info_callback, ctx);
	opj_set_warning_handler(codec, fz_opj_warning_callback, ctx);
	opj_set_error_handler(codec, fz_opj_error_callback, ctx);
	if (!opj_setup_decoder(codec, &params))
	{
		opj_destroy_codec(codec);
		fz_throw(ctx, FZ_ERROR_GENERIC, "j2k decode failed");
	}

	stream = opj_stream_default_create(OPJ_TRUE);
	sb.data = data;
	sb.pos = 0;
	sb.size = size;

	opj_stream_set_read_function(stream, fz_opj_stream_read);
	opj_stream_set_skip_function(stream, fz_opj_stream_skip);
	opj_stream_set_seek_function(stream, fz_opj_stream_seek);
	opj_stream_set_user_data(stream, &sb, NULL);
	/* Set the length to avoid an assert */
	opj_stream_set_user_data_length(stream, size);

	if (!opj_read_header(stream, codec, &jpx))
	{
		opj_stream_destroy(stream);
		opj_destroy_codec(codec);
		fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to read JPX header");
	}

	if (!opj_decode(codec, stream, jpx))
	{
		opj_stream_destroy(stream);
		opj_destroy_codec(codec);
		opj_image_destroy(jpx);
		fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to decode JPX image");
	}

	opj_stream_destroy(stream);
	opj_destroy_codec(codec);

	/* jpx should never be NULL here, but check anyway */
	if (!jpx)
		fz_throw(ctx, FZ_ERROR_GENERIC, "opj_decode failed");

	/* Count number of alpha and color channels */
	n = a = 0;
	for (i = 0; i < jpx->numcomps; ++i)
	{
		if (jpx->comps[i].alpha)
			++a;
		else
			++n;
	}

	for (k = 1; k < n + a; k++)
	{
		if (!jpx->comps[k].data)
		{
			opj_image_destroy(jpx);
			fz_throw(ctx, FZ_ERROR_GENERIC, "image components are missing data");
		}
	}

	w = state->width = jpx->x1 - jpx->x0;
	h = state->height = jpx->y1 - jpx->y0;
	state->xres = 72; /* openjpeg does not read the JPEG 2000 resc box */
	state->yres = 72; /* openjpeg does not read the JPEG 2000 resc box */

	if (w < 0 || h < 0)
	{
		opj_image_destroy(jpx);
		fz_throw(ctx, FZ_ERROR_GENERIC, "Unbelievable size for jpx");
	}

	state->cs = NULL;

	if (defcs)
	{
		if (defcs->n == n)
			state->cs = fz_keep_colorspace(ctx, defcs);
		else
			fz_warn(ctx, "jpx file and dict colorspace do not match");
	}

#if FZ_ENABLE_ICC
	if (!state->cs && jpx->icc_profile_buf)
	{
		fz_buffer *cbuf = NULL;
		fz_var(cbuf);

		fz_try(ctx)
		{
			cbuf = fz_new_buffer_from_copied_data(ctx, jpx->icc_profile_buf, jpx->icc_profile_len);
			state->cs = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_NONE, 0, NULL, cbuf);
		}
		fz_always(ctx)
			fz_drop_buffer(ctx, cbuf);
		fz_catch(ctx)
			fz_warn(ctx, "ignoring embedded ICC profile in JPX");

		if (state->cs && state->cs->n != n)
		{
			fz_warn(ctx, "invalid number of components in ICC profile, ignoring ICC profile in JPX");
			fz_drop_colorspace(ctx, state->cs);
			state->cs = NULL;
		}
	}
#endif

	if (!state->cs)
	{
		switch (n)
		{
		case 1: state->cs = fz_keep_colorspace(ctx, fz_device_gray(ctx)); break;
		case 3: state->cs = fz_keep_colorspace(ctx, fz_device_rgb(ctx)); break;
		case 4: state->cs = fz_keep_colorspace(ctx, fz_device_cmyk(ctx)); break;
		default:
			{
				opj_image_destroy(jpx);
				fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported number of components: %d", n);
			}
		}
	}

	if (onlymeta)
	{
		opj_image_destroy(jpx);
		return NULL;
	}

	fz_try(ctx)
	{
		a = !!a; /* ignore any superfluous alpha channels */
		img = fz_new_pixmap(ctx, state->cs, w, h, NULL, a);
		fz_clear_pixmap_with_value(ctx, img, 0);
		copy_jpx_to_pixmap(ctx, img, jpx);

		if (jpx->color_space == OPJ_CLRSPC_SYCC && n == 3 && a == 0)
			jpx_ycc_to_rgb(ctx, img, 1, 1);
		if (a)
			fz_premultiply_pixmap(ctx, img);
	}
	fz_always(ctx)
	{
		fz_drop_colorspace(ctx, state->cs);
		opj_image_destroy(jpx);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, img);
		fz_rethrow(ctx);
	}

	return img;
}

fz_pixmap *
fz_load_jpx(fz_context *ctx, const unsigned char *data, size_t size, fz_colorspace *defcs)
{
	fz_jpxd state = { 0 };
	fz_pixmap *pix = NULL;

	fz_try(ctx)
	{
		opj_lock(ctx);
		pix = jpx_read_image(ctx, &state, data, size, defcs, 0);
	}
	fz_always(ctx)
		opj_unlock(ctx);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return pix;
}

void
fz_load_jpx_info(fz_context *ctx, const unsigned char *data, size_t size, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep)
{
	fz_jpxd state = { 0 };

	fz_try(ctx)
	{
		opj_lock(ctx);
		jpx_read_image(ctx, &state, data, size, NULL, 1);
	}
	fz_always(ctx)
		opj_unlock(ctx);
	fz_catch(ctx)
		fz_rethrow(ctx);

	*cspacep = state.cs;
	*wp = state.width;
	*hp = state.height;
	*xresp = state.xres;
	*yresp = state.yres;
}

#else /* FZ_ENABLE_JPX */

fz_pixmap *
fz_load_jpx(fz_context *ctx, const unsigned char *data, size_t size, fz_colorspace *defcs)
{
	fz_throw(ctx, FZ_ERROR_GENERIC, "JPX support disabled");
}

void
fz_load_jpx_info(fz_context *ctx, const unsigned char *data, size_t size, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep)
{
	fz_throw(ctx, FZ_ERROR_GENERIC, "JPX support disabled");
}

#endif







mupdf-1.21.1-source/source/fitz/load-jxr.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#ifdef HAVE_JPEGXR

#include <math.h>
#include <string.h>

#include <jpegxr.h>

struct info
{
	fz_context *ctx;

	float xres, yres;
	int width, height;
	int format;
	int has_alpha;
	int has_premul;

	int comps, stride;
	unsigned char *samples;
	fz_colorspace *cspace;
};

static const char *
jxr_error_string(int rc)
{
	switch (rc)
	{
	case JXR_EC_OK: return "No error";
	default:
	case JXR_EC_ERROR: return "Unspecified error";
	case JXR_EC_BADMAGIC: return "Stream lacks proper magic number";
	case JXR_EC_FEATURE_NOT_IMPLEMENTED: return "Feature not implemented";
	case JXR_EC_IO: return "Error reading/writing data";
	case JXR_EC_BADFORMAT: return "Bad file format";
	}
}

struct {
	jxrc_t_pixelFormat format;
	int comps;
} pixelformats[] = {
	{JXRC_FMT_BlackWhite, 1},
	{JXRC_FMT_8bppGray, 1},
	{JXRC_FMT_16bppGray, 1},
	{JXRC_FMT_16bppGrayFixedPoint, 1},
	{JXRC_FMT_16bppGrayHalf, 1},
	{JXRC_FMT_32bppGrayFixedPoint, 1},
	{JXRC_FMT_32bppGrayFloat, 1},
	{JXRC_FMT_16bppBGR555, 3},
	{JXRC_FMT_16bppBGR565, 3},
	{JXRC_FMT_24bppBGR, 3},
	{JXRC_FMT_24bppRGB, 3},
	{JXRC_FMT_32bppBGR101010, 3},
	{JXRC_FMT_32bppBGRA, 3},
	{JXRC_FMT_32bppBGR, 3},
	{JXRC_FMT_32bppPBGRA, 3},
	{JXRC_FMT_48bppRGBFixedPoint, 3},
	{JXRC_FMT_48bppRGBHalf, 3},
	{JXRC_FMT_48bppRGB, 3},
	{JXRC_FMT_64bppPRGBA, 3},
	{JXRC_FMT_64bppRGBAFixedPoint, 3},
	{JXRC_FMT_64bppRGBAHalf, 3},
	{JXRC_FMT_64bppRGBA, 3},
	{JXRC_FMT_64bppRGBFixedPoint, 3},
	{JXRC_FMT_64bppRGBHalf, 3},
	{JXRC_FMT_96bppRGBFixedPoint, 3},
	{JXRC_FMT_128bppPRGBAFloat, 3},
	{JXRC_FMT_128bppRGBAFixedPoint, 3},
	{JXRC_FMT_128bppRGBAFloat, 3},
	{JXRC_FMT_128bppRGBFixedPoint, 3},
	{JXRC_FMT_128bppRGBFloat, 3},
	{JXRC_FMT_32bppRGBE, 3},
	{JXRC_FMT_32bppCMYK, 4},
	{JXRC_FMT_40bppCMYKAlpha, 4},
	{JXRC_FMT_64bppCMYK, 4},
	{JXRC_FMT_80bppCMYKAlpha, 4},
	{JXRC_FMT_24bpp3Channels, 3},
	{JXRC_FMT_32bpp3ChannelsAlpha, 3},
	{JXRC_FMT_32bpp4Channels, 4},
	{JXRC_FMT_40bpp4ChannelsAlpha, 4},
	{JXRC_FMT_40bpp5Channels, 5},
	{JXRC_FMT_48bpp3Channels, 3},
	{JXRC_FMT_48bpp5ChannelsAlpha, 5},
	{JXRC_FMT_48bpp6Channels, 6},
	{JXRC_FMT_56bpp6ChannelsAlpha, 6},
	{JXRC_FMT_56bpp7Channels, 7},
	{JXRC_FMT_64bpp3ChannelsAlpha, 3},
	{JXRC_FMT_64bpp4Channels, 4},
	{JXRC_FMT_64bpp7ChannelsAlpha, 7},
	{JXRC_FMT_64bpp8Channels, 8},
	{JXRC_FMT_72bpp8ChannelsAlpha, 8},
	{JXRC_FMT_80bpp4ChannelsAlpha, 4},
	{JXRC_FMT_80bpp5Channels, 5},
	{JXRC_FMT_96bpp5ChannelsAlpha, 5},
	{JXRC_FMT_96bpp6Channels, 6},
	{JXRC_FMT_112bpp6ChannelsAlpha, 6},
	{JXRC_FMT_112bpp7Channels, 7},
	{JXRC_FMT_128bpp7ChannelsAlpha, 7},
	{JXRC_FMT_128bpp8Channels, 8},
	{JXRC_FMT_144bpp8ChannelsAlpha, 8},
};

static inline float
float32_from_int32_bits(int v)
{
	return *((float*) &v);
}

static inline float
float32_from_float16(int v)
{
	int s = (v >> 15) & 0x1;
	int e = (v >> 10) & 0x1f;
	int m = (v >> 0) & 0x3ff;
	int i = (s << 31) | ((e - 15 + 127) << 23) | (m << 13);
	return float32_from_int32_bits(i);
}

static inline float
sRGB_from_scRGB(float v)
{
	if (v <= 0.0031308f)
		return v * 12.92f;
	return 1.055f * powf(v, 1.0f / 2.4f) - 0.055f;
}

static inline void
jxr_unpack_sample(fz_context *ctx, struct info *info, jxr_image_t image, int *sp, unsigned char *dp)
{
	int k, bpc, comps, alpha;
	float v;

	if (info->format == JXRC_FMT_32bppRGBE)
	{
		dp[0] = sRGB_from_scRGB(ldexpf(sp[0], sp[3] - 128 - 8)) * 255 + 0.5f;
		dp[1] = sRGB_from_scRGB(ldexpf(sp[1], sp[3] - 128 - 8)) * 255 + 0.5f;
		dp[2] = sRGB_from_scRGB(ldexpf(sp[2], sp[3] - 128 - 8)) * 255 + 0.5f;
		return;
	}
	if (info->format == JXRC_FMT_16bppBGR565)
	{
		dp[0] = sp[0] << 3;
		dp[1] = sp[1] << 2;
		dp[2] = sp[2] << 3;
		return;
	}

	comps = fz_mini(fz_colorspace_n(ctx, info->cspace), jxr_get_IMAGE_CHANNELS(image));
	alpha = jxr_get_ALPHACHANNEL_FLAG(image);
	bpc = jxr_get_CONTAINER_BPC(image);

	for (k = 0; k < comps + alpha; k++)
	{
		switch (bpc)
		{
		default: fz_throw(ctx, FZ_ERROR_GENERIC, "unknown sample type: %d", bpc);
		case JXR_BD1WHITE1: dp[k] = sp[k] ? 255 : 0; break;
		case JXR_BD1BLACK1: dp[k] = sp[k] ? 0 : 255; break;
		case JXR_BD5: dp[k] = sp[k] << 3; break;
		case JXR_BD8: dp[k] = sp[k]; break;
		case JXR_BD10: dp[k] = sp[k] >> 2; break;
		case JXR_BD16: dp[k] = sp[k] >> 8; break;

		case JXR_BD16S:
			v = sp[k] * (1.0f / (1 << 13));
			goto decode_float32;
		case JXR_BD32S:
			v = sp[k] * (1.0f / (1 << 24));
			goto decode_float32;
		case JXR_BD16F:
			v = float32_from_float16(sp[k]);
			goto decode_float32;
		case JXR_BD32F:
			v = float32_from_int32_bits(sp[k]);
			goto decode_float32;
		decode_float32:
			if (k < comps)
				dp[k] = sRGB_from_scRGB(fz_clamp(v, 0, 1)) * 255 + 0.5f;
			else
				dp[k] = fz_clamp(v, 0, 1) * 255 + 0.5f;
			break;
		}
	}
}

static inline void
jxr_unpack_alpha_sample(fz_context *ctx, struct info *info, jxr_image_t image, int *sp, unsigned char *dp)
{
	int bpc = jxr_get_CONTAINER_BPC(image);
	switch (bpc)
	{
	default: fz_throw(ctx, FZ_ERROR_GENERIC, "unknown alpha sample type: %d", bpc);
	case JXR_BD8: dp[0] = sp[0]; break;
	case JXR_BD10: dp[0] = sp[0] >> 2; break;
	case JXR_BD16: dp[0] = sp[0] >> 8; break;

	case JXR_BD16S:
		dp[0] = fz_clamp(sp[0] * (1.0f / (1 << 13)), 0, 1) * 255 + 0.5f;
		break;
	case JXR_BD32S:
		dp[0] = fz_clamp(sp[0] * (1.0f / (1 << 24)), 0, 1) * 255 + 0.5f;
		break;
	case JXR_BD16F:
		dp[0] = fz_clamp(float32_from_float16(sp[0]), 0, 1) * 255 + 0.5f;
		break;
	case JXR_BD32F:
		dp[0] = fz_clamp(float32_from_int32_bits(sp[0]), 0, 1) * 255 + 0.5f;
		break;
	}
}

static void
jxr_decode_block(jxr_image_t image, int mx, int my, int *data)
{
	struct info *info = jxr_get_user_data(image);
	fz_context *ctx = info->ctx;
	unsigned char *p;
	int x, y, n1;

	mx *= 16;
	my *= 16;

	n1 = fz_colorspace_n(ctx, info->cspace) + 1;
	for (y = 0; y < 16; y++)
	{
		if ((my + y) >= info->height)
			return;

		p = info->samples + (my + y) * info->stride + mx * n1;

		for (x = 0; x < 16; x++)
		{
			if ((mx + x) < info->width)
			{
				jxr_unpack_sample(ctx, info, image, data, p);
				p += n1;
			}

			data += jxr_get_IMAGE_CHANNELS(image) + jxr_get_ALPHACHANNEL_FLAG(image);
			data += (info->format == JXRC_FMT_32bppRGBE ? 1 : 0);
		}
	}
}

static void
jxr_decode_block_alpha(jxr_image_t image, int mx, int my, int *data)
{
	struct info *info = jxr_get_user_data(image);
	fz_context *ctx = info->ctx;
	unsigned char *p;
	int x, y, n;

	mx *= 16;
	my *= 16;

	n = fz_colorspace_n(ctx, info->cspace);
	for (y = 0; y < 16; y++)
	{
		if ((my + y) >= info->height)
			return;

		p = info->samples + (my + y) * info->stride + mx * (n + 1);

		for (x = 0; x < 16; x++)
		{
			if ((mx + x) < info->width)
			{
				jxr_unpack_alpha_sample(ctx, info, image, data, p + n);
				p += n + 1;
			}

			data++;
		}
	}
}

static void
jxr_read_image(fz_context *ctx, const unsigned char *data, int size, struct info *info, int only_metadata)
{
	jxr_container_t container;
	jxr_image_t image = NULL;
	jxr_image_t alpha = NULL;
	int rc, i;

	fz_var(image);
	fz_var(alpha);

	fz_try(ctx)
	{
		container = jxr_create_container();

		rc = jxr_read_image_container_memory(container, (unsigned char *)data, size);
		if (rc < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot read jxr image container: %s", jxr_error_string(rc));

		info->xres = jxrc_width_resolution(container, 0);
		info->yres = jxrc_height_resolution(container, 0);
		info->width = jxrc_image_width(container, 0);
		info->height = jxrc_image_height(container, 0);

		info->format = jxrc_image_pixelformat(container, 0);

		for (i = 0; i < nelem(pixelformats); i++)
			if (pixelformats[i].format == info->format)
			{
				info->comps = pixelformats[i].comps;
				break;
			}
		if (i == nelem(pixelformats))
			fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported pixel format: %u", info->format);

		if (info->comps == 1)
			info->cspace = fz_device_gray(ctx);
		else if (info->comps == 3)
			info->cspace = fz_device_rgb(ctx);
		else if (info->comps >= 4)
			info->cspace = fz_device_cmyk(ctx);

		info->stride = info->width * (fz_colorspace_n(ctx, info->cspace) + 1);

		if (!only_metadata)
		{
			unsigned long image_offset;
			unsigned char image_band;
			unsigned long alpha_offset;
			unsigned char alpha_band;

			info->ctx = ctx;
			info->samples = Memento_label(fz_malloc(ctx, info->stride * info->height), "jxr_samples");
			memset(info->samples, 0xff, info->stride * info->height);

			image_offset = jxrc_image_offset(container, 0);
			image_band = jxrc_image_band_presence(container, 0);
			alpha_offset = jxrc_alpha_offset(container, 0);
			alpha_band = jxrc_alpha_band_presence(container, 0);

			image = jxr_create_input();

			jxr_set_PROFILE_IDC(image, 111);
			jxr_set_LEVEL_IDC(image, 255);
			jxr_set_pixel_format(image, info->format);
			jxr_set_container_parameters(image, info->format,
				info->width, info->height, alpha_offset,
				image_band, alpha_band, 0);

			jxr_set_user_data(image, info);
			jxr_set_block_output(image, jxr_decode_block);

			rc = jxr_read_image_bitstream_memory(image, (unsigned char *)data + image_offset, size - image_offset);
			if (rc < 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "cannot read jxr image: %s", jxr_error_string(rc));

			if (info->format == JXRC_FMT_32bppPBGRA ||
					info->format == JXRC_FMT_64bppPRGBA ||
					info->format == JXRC_FMT_128bppPRGBAFloat)
				info->has_premul = 1;

			if (jxr_get_ALPHACHANNEL_FLAG(image))
				info->has_alpha = 1;

			if (alpha_offset > 0)
			{
				info->has_alpha = 1;

				alpha = jxr_create_input();

				jxr_set_PROFILE_IDC(alpha, 111);
				jxr_set_LEVEL_IDC(alpha, 255);
				jxr_set_pixel_format(alpha, info->format);
				jxr_set_container_parameters(alpha, info->format,
					info->width, info->height, alpha_offset,
					image_band, alpha_band, 1);

				jxr_set_user_data(alpha, info);
				jxr_set_block_output(alpha, jxr_decode_block_alpha);

				rc = jxr_read_image_bitstream_memory(alpha, (unsigned char *)data + alpha_offset, size - alpha_offset);
				if (rc < 0)
					fz_throw(ctx, FZ_ERROR_GENERIC, "cannot read jxr image: %s", jxr_error_string(rc));
			}
		}
	}
	fz_always(ctx)
	{
		if (alpha)
			jxr_destroy(alpha);
		if (image)
			jxr_destroy(image);
		jxr_destroy_container(container);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

fz_pixmap *
fz_load_jxr(fz_context *ctx, const unsigned char *data, size_t size)
{
	struct info info = { 0 };
	fz_pixmap *image = NULL;

	fz_var(image);

	fz_try(ctx)
	{
		jxr_read_image(ctx, data, size, &info, 0);

		image = fz_new_pixmap(ctx, info.cspace, info.width, info.height, NULL, 1);

		image->xres = info.xres;
		image->yres = info.yres;

		fz_unpack_tile(ctx, image, info.samples, fz_colorspace_n(ctx, info.cspace) + 1, 8, info.stride, 0);
		if (info.has_alpha && !info.has_premul)
			fz_premultiply_pixmap(ctx, image);
	}
	fz_always(ctx)
	{
		fz_free(ctx, info.samples);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, image);
		fz_rethrow(ctx);
	}

	return image;
}

void
fz_load_jxr_info(fz_context *ctx, const unsigned char *data, size_t size, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep)
{
	struct info info = { 0 };

	jxr_read_image(ctx, data, size, &info, 1);
	*cspacep = fz_keep_colorspace(ctx, info.cspace); /* info.cspace is a borrowed device colorspace */
	*wp = info.width;
	*hp = info.height;
	*xresp = info.xres;
	*yresp = info.yres;
}
#else /* HAVE_JPEGXR */

fz_pixmap *
fz_load_jxr(fz_context *ctx, const unsigned char *data, size_t size)
{
	fz_throw(ctx, FZ_ERROR_GENERIC, "JPEG-XR codec is not available");
}

void
fz_load_jxr_info(fz_context *ctx, const unsigned char *data, size_t size, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep)
{
	fz_throw(ctx, FZ_ERROR_GENERIC, "JPEG-XR codec is not available");
}

#endif /* HAVE_JPEGXR */







mupdf-1.21.1-source/source/fitz/load-png.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "pixmap-imp.h"
#include "z-imp.h"

#include <limits.h>
#include <string.h>

struct info
{
	unsigned int width, height, depth, n;
	enum fz_colorspace_type type;
	int interlace, indexed;
	size_t size;
	unsigned char *samples;
	unsigned char palette[256*4];
	int transparency;
	int trns[3];
	int xres, yres;
	fz_colorspace *cs;
};

static inline unsigned int getuint(const unsigned char *p)
{
	return p[0] << 24 | p[1] << 16 | p[2] << 8 | p[3];
}

static inline int getcomp(const unsigned char *line, int x, int bpc)
{
	switch (bpc)
	{
	case 1: return (line[x >> 3] >> ( 7 - (x & 7) ) ) & 1;
	case 2: return (line[x >> 2] >> ( ( 3 - (x & 3) ) << 1 ) ) & 3;
	case 4: return (line[x >> 1] >> ( ( 1 - (x & 1) ) << 2 ) ) & 15;
	case 8: return line[x];
	case 16: return line[x << 1] << 8 | line[(x << 1) + 1];
	}
	return 0;
}

static inline void putcomp(unsigned char *line, int x, int bpc, int value)
{
	int maxval = (1 << bpc) - 1;

	switch (bpc)
	{
	case 1: line[x >> 3] &= ~(maxval << (7 - (x & 7))); break;
	case 2: line[x >> 2] &= ~(maxval << ((3 - (x & 3)) << 1)); break;
	case 4: line[x >> 1] &= ~(maxval << ((1 - (x & 1)) << 2)); break;
	}

	switch (bpc)
	{
	case 1: line[x >> 3] |= value << (7 - (x & 7)); break;
	case 2: line[x >> 2] |= value << ((3 - (x & 3)) << 1); break;
	case 4: line[x >> 1] |= value << ((1 - (x & 1)) << 2); break;
	case 8: line[x] = value; break;
	case 16: line[x << 1] = value >> 8; line[(x << 1) + 1] = value & 0xFF; break;
	}
}

static const unsigned char png_signature[8] =
{
	137, 80, 78, 71, 13, 10, 26, 10
};

static inline int paeth(int a, int b, int c)
{
	/* The definitions of ac and bc are correct, not a typo. */
	int ac = b - c, bc = a - c, abcc = ac + bc;
	int pa = (ac < 0 ? -ac : ac);
	int pb = (bc < 0 ? -bc : bc);
	int pc = (abcc < 0 ? -abcc : abcc);
	return pa <= pb && pa <= pc ? a : pb <= pc ? b : c;
}

static void
png_predict(unsigned char *samples, unsigned int width, unsigned int height, unsigned int n, unsigned int depth)
{
	unsigned int stride = (width * n * depth + 7) / 8;
	unsigned int bpp = (n * depth + 7) / 8;
	unsigned int i, row;

	for (row = 0; row < height; row ++)
	{
		unsigned char *src = samples + (unsigned int)((stride + 1) * row);
		unsigned char *dst = samples + (unsigned int)(stride * row);

		unsigned char *a = dst;
		unsigned char *b = dst - stride;
		unsigned char *c = dst - stride;

		switch (*src++)
		{
		default:
		case 0: /* None */
			for (i = 0; i < stride; i++)
				*dst++ = *src++;
			break;

		case 1: /* Sub */
			for (i = 0; i < bpp; i++)
				*dst++ = *src++;
			for (i = bpp; i < stride; i++)
				*dst++ = *src++ + *a++;
			break;

		case 2: /* Up */
			if (row == 0)
				for (i = 0; i < stride; i++)
					*dst++ = *src++;
			else
				for (i = 0; i < stride; i++)
					*dst++ = *src++ + *b++;
			break;

		case 3: /* Average */
			if (row == 0)
			{
				for (i = 0; i < bpp; i++)
					*dst++ = *src++;
				for (i = bpp; i < stride; i++)
					*dst++ = *src++ + (*a++ >> 1);
			}
			else
			{
				for (i = 0; i < bpp; i++)
					*dst++ = *src++ + (*b++ >> 1);
				for (i = bpp; i < stride; i++)
					*dst++ = *src++ + ((*b++ + *a++) >> 1);
			}
			break;

		case 4: /* Paeth */
			if (row == 0)
			{
				for (i = 0; i < bpp; i++)
					*dst++ = *src++ + paeth(0, 0, 0);
				for (i = bpp; i < stride; i++)
					*dst++ = *src++ + paeth(*a++, 0, 0);
			}
			else
			{
				for (i = 0; i < bpp; i++)
					*dst++ = *src++ + paeth(0, *b++, 0);
				for (i = bpp; i < stride; i++)
					*dst++ = *src++ + paeth(*a++, *b++, *c++);
			}
			break;
		}
	}
}

static const unsigned int adam7_ix[7] = { 0, 4, 0, 2, 0, 1, 0 };
static const unsigned int adam7_dx[7] = { 8, 8, 4, 4, 2, 2, 1 };
static const unsigned int adam7_iy[7] = { 0, 0, 4, 0, 2, 0, 1 };
static const unsigned int adam7_dy[7] = { 8, 8, 8, 4, 4, 2, 2 };

static void
png_deinterlace_passes(fz_context *ctx, struct info *info, unsigned int *w, unsigned int *h, unsigned int *ofs)
{
	int p, bpp = info->depth * info->n;
	ofs[0] = 0;
	for (p = 0; p < 7; p++)
	{
		w[p] = (info->width + adam7_dx[p] - adam7_ix[p] - 1) / adam7_dx[p];
		h[p] = (info->height + adam7_dy[p] - adam7_iy[p] - 1) / adam7_dy[p];
		if (w[p] == 0) h[p] = 0;
		if (h[p] == 0) w[p] = 0;
		if (w[p] && h[p])
			ofs[p + 1] = ofs[p] + h[p] * (1 + (w[p] * bpp + 7) / 8);
		else
			ofs[p + 1] = ofs[p];
	}
}

static void
png_deinterlace(fz_context *ctx, struct info *info, unsigned int *passw, unsigned int *passh, unsigned int *passofs)
{
	unsigned int n = info->n;
	unsigned int depth = info->depth;
	size_t stride = ((size_t)info->width * n * depth + 7) / 8;
	unsigned char *output;
	unsigned int p, x, y, k;

	if (info->height > UINT_MAX / stride)
		fz_throw(ctx, FZ_ERROR_MEMORY, "image too large");
	output = Memento_label(fz_malloc(ctx, info->height * stride), "png_deinterlace");

	for (p = 0; p < 7; p++)
	{
		unsigned char *sp = info->samples + (passofs[p]);
		unsigned int w = passw[p];
		unsigned int h = passh[p];

		png_predict(sp, w, h, n, depth);
		for (y = 0; y < h; y++)
		{
			for (x = 0; x < w; x++)
			{
				int outx = x * adam7_dx[p] + adam7_ix[p];
				int outy = y * adam7_dy[p] + adam7_iy[p];
				unsigned char *dp = output + outy * stride;
				for (k = 0; k < n; k++)
				{
					int v = getcomp(sp, x * n + k, depth);
					putcomp(dp, outx * n + k, depth, v);
				}
			}
			sp += (w * depth * n + 7) / 8;
		}
	}

	fz_free(ctx, info->samples);
	info->samples = output;
}

static void
png_read_ihdr(fz_context *ctx, struct info *info, const unsigned char *p, unsigned int size)
{
	int color, compression, filter;

	if (size != 13)
		fz_throw(ctx, FZ_ERROR_GENERIC, "IHDR chunk is the wrong size");

	info->width = getuint(p + 0);
	info->height = getuint(p + 4);
	info->depth = p[8];

	color = p[9];
	compression = p[10];
	filter = p[11];
	info->interlace = p[12];

	if (info->width <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image width must be > 0");
	if (info->height <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image height must be > 0");

	if (info->depth != 1 && info->depth != 2 && info->depth != 4 &&
			info->depth != 8 && info->depth != 16)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image bit depth must be one of 1, 2, 4, 8, 16");
	if (color == 2 && info->depth < 8)
		fz_throw(ctx, FZ_ERROR_GENERIC, "illegal bit depth for truecolor");
	if (color == 3 && info->depth > 8)
		fz_throw(ctx, FZ_ERROR_GENERIC, "illegal bit depth for indexed");
	if (color == 4 && info->depth < 8)
		fz_throw(ctx, FZ_ERROR_GENERIC, "illegal bit depth for grayscale with alpha");
	if (color == 6 && info->depth < 8)
		fz_throw(ctx, FZ_ERROR_GENERIC, "illegal bit depth for truecolor with alpha");

	info->indexed = 0;
	if (color == 0) /* gray */
		info->n = 1, info->type = FZ_COLORSPACE_GRAY;
	else if (color == 2) /* rgb */
		info->n = 3, info->type = FZ_COLORSPACE_RGB;
	else if (color == 4) /* gray alpha */
		info->n = 2, info->type = FZ_COLORSPACE_GRAY;
	else if (color == 6) /* rgb alpha */
		info->n = 4, info->type = FZ_COLORSPACE_RGB;
	else if (color == 3) /* indexed */
	{
		info->type = FZ_COLORSPACE_RGB; /* after colorspace expansion it will be */
		info->indexed = 1;
		info->n = 1;
	}
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown color type");

	if (compression != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown compression method");
	if (filter != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown filter method");
	if (info->interlace != 0 && info->interlace != 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "interlace method not supported");
	if (info->height > UINT_MAX / info->width / info->n / (info->depth / 8 + 1))
		fz_throw(ctx, FZ_ERROR_GENERIC, "image dimensions might overflow");
}

static void
png_read_plte(fz_context *ctx, struct info *info, const unsigned char *p, unsigned int size)
{
	int n = size / 3;
	int i;

	if (n > 256)
	{
		fz_warn(ctx, "too many samples in palette");
		n = 256;
	}

	for (i = 0; i < n; i++)
	{
		info->palette[i * 4] = p[i * 3];
		info->palette[i * 4 + 1] = p[i * 3 + 1];
		info->palette[i * 4 + 2] = p[i * 3 + 2];
	}

	/* Fill in any missing palette entries */
	for (; i < 256; i++)
	{
		info->palette[i * 4] = 0;
		info->palette[i * 4 + 1] = 0;
		info->palette[i * 4 + 2] = 0;
	}
}

static void
png_read_trns(fz_context *ctx, struct info *info, const unsigned char *p, unsigned int size)
{
	unsigned int i;

	info->transparency = 1;

	if (info->indexed)
	{
		if (size > 256)
		{
			fz_warn(ctx, "too many samples in transparency table");
			size = 256;
		}
		for (i = 0; i < size; i++)
			info->palette[i * 4 + 3] = p[i];
		/* Fill in any missing entries */
		for (; i < 256; i++)
			info->palette[i * 4 + 3] = 255;
	}
	else
	{
		if (size != info->n * 2)
			fz_throw(ctx, FZ_ERROR_GENERIC, "tRNS chunk is the wrong size");
		for (i = 0; i < info->n; i++)
			info->trns[i] = (p[i * 2] << 8 | p[i * 2 + 1]) & ((1 << info->depth) - 1);
	}
}

static void
png_read_icc(fz_context *ctx, struct info *info, const unsigned char *p, unsigned int size)
{
#if FZ_ENABLE_ICC
	fz_stream *mstm = NULL, *zstm = NULL;
	fz_colorspace *cs = NULL;
	fz_buffer *buf = NULL;
	size_t m = fz_mini(80, size);
	size_t n = fz_strnlen((const char *)p, m);
	if (n + 2 > m)
	{
		fz_warn(ctx, "invalid ICC profile name");
		return;
	}

	fz_var(mstm);
	fz_var(zstm);
	fz_var(buf);

	fz_try(ctx)
	{
		mstm = fz_open_memory(ctx, p + n + 2, size - n - 2);
		zstm = fz_open_flated(ctx, mstm, 15);
		buf = fz_read_all(ctx, zstm, 0);
		cs = fz_new_icc_colorspace(ctx, info->type, 0, NULL, buf);
		fz_drop_colorspace(ctx, info->cs);
		info->cs = cs;
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_drop_stream(ctx, zstm);
		fz_drop_stream(ctx, mstm);
	}
	fz_catch(ctx)
		fz_warn(ctx, "ignoring embedded ICC profile in PNG");
#endif
}

static void
png_read_idat(fz_context *ctx, struct info *info, const unsigned char *p, unsigned int size, z_stream *stm)
{
	int code;

	stm->next_in = (Bytef*)p;
	stm->avail_in = size;

	code = inflate(stm, Z_SYNC_FLUSH);
	if (code != Z_OK && code != Z_STREAM_END)
		fz_throw(ctx, FZ_ERROR_GENERIC, "zlib error: %s", stm->msg);
	if (stm->avail_in != 0)
	{
		if (stm->avail_out == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "ran out of output before input");
		fz_throw(ctx, FZ_ERROR_GENERIC, "inflate did not consume buffer (%d remaining)", stm->avail_in);
	}
}

static void
png_read_phys(fz_context *ctx, struct info *info, const unsigned char *p, unsigned int size)
{
	if (size != 9)
		fz_throw(ctx, FZ_ERROR_GENERIC, "pHYs chunk is the wrong size");
	if (p[8] == 1)
	{
		info->xres = (getuint(p) * 254 + 5000) / 10000;
		info->yres = (getuint(p + 4) * 254 + 5000) / 10000;
	}
}

static void
png_read_image(fz_context *ctx, struct info *info, const unsigned char *p, size_t total, int only_metadata)
{
	unsigned int passw[7], passh[7], passofs[8];
	unsigned int code, size;
	z_stream stm;

	memset(info, 0, sizeof (struct info));
	memset(info->palette, 255, sizeof(info->palette));
	info->xres = 96;
	info->yres = 96;

	/* Read signature */

	if (total < 8 + 12 || memcmp(p, png_signature, 8))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a png image (wrong signature)");

	p += 8;
	total -= 8;

	/* Read IHDR chunk (must come first) */

	size = getuint(p);
	if (size > total - 12)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in png image");

	if (!memcmp(p + 4, "IHDR", 4))
		png_read_ihdr(ctx, info, p + 8, size);
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "png file must start with IHDR chunk");

	p += size + 12;
	total -= size + 12;

	/* Prepare output buffer */
	if (!only_metadata)
	{
		if (!info->interlace)
		{
			info->size = info->height * (1 + ((size_t) info->width * info->n * info->depth + 7) / 8);
		}
		else
		{
			png_deinterlace_passes(ctx, info, passw, passh, passofs);
			info->size = passofs[7];
		}

		info->samples = Memento_label(fz_malloc(ctx, info->size), "png_samples");

		stm.zalloc = fz_zlib_alloc;
		stm.zfree = fz_zlib_free;
		stm.opaque = ctx;

		stm.next_out = info->samples;
		stm.avail_out = info->size;

		code = inflateInit(&stm);
		if (code != Z_OK)
			fz_throw(ctx, FZ_ERROR_GENERIC, "zlib error: %s", stm.msg);
	}

	fz_try(ctx)
	{
		/* Read remaining chunks until IEND */
		while (total > 8)
		{
			size = getuint(p);

			if (total < 12 || size > total - 12)
				fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in png image");

			if (!memcmp(p + 4, "PLTE", 4) && !only_metadata)
				png_read_plte(ctx, info, p + 8, size);
			if (!memcmp(p + 4, "tRNS", 4) && !only_metadata)
				png_read_trns(ctx, info, p + 8, size);
			if (!memcmp(p + 4, "pHYs", 4))
				png_read_phys(ctx, info, p + 8, size);
			if (!memcmp(p + 4, "IDAT", 4) && !only_metadata)
				png_read_idat(ctx, info, p + 8, size, &stm);
			if (!memcmp(p + 4, "iCCP", 4))
				png_read_icc(ctx, info, p + 8, size);
			if (!memcmp(p + 4, "IEND", 4))
				break;

			p += size + 12;
			total -= size + 12;
		}
		if (!only_metadata && stm.avail_out != 0)
		{
			memset(stm.next_out, 0xff, stm.avail_out);
			fz_warn(ctx, "missing pixel data in png image; possibly truncated");
		}
		else if (total <= 8)
			fz_warn(ctx, "missing IEND chunk in png image; possibly truncated");
	}
	fz_catch(ctx)
	{
		if (!only_metadata)
		{
			inflateEnd(&stm);
			fz_free(ctx, info->samples);
			info->samples = NULL;
		}
		fz_rethrow(ctx);
	}

	if (!only_metadata)
	{
		code = inflateEnd(&stm);
		if (code != Z_OK)
		{
			fz_free(ctx, info->samples);
			info->samples = NULL;
			fz_throw(ctx, FZ_ERROR_GENERIC, "zlib error: %s", stm.msg);
		}

		/* Apply prediction filter and deinterlacing */
		fz_try(ctx)
		{
			if (!info->interlace)
				png_predict(info->samples, info->width, info->height, info->n, info->depth);
			else
				png_deinterlace(ctx, info, passw, passh, passofs);
		}
		fz_catch(ctx)
		{
			fz_free(ctx, info->samples);
			info->samples = NULL;
			fz_rethrow(ctx);
		}
	}

	if (info->cs && fz_colorspace_type(ctx, info->cs) != info->type)
	{
		fz_warn(ctx, "embedded ICC profile does not match PNG colorspace");
		fz_drop_colorspace(ctx, info->cs);
		info->cs = NULL;
	}

	if (info->cs == NULL)
	{
		if (info->n == 3 || info->n == 4 || info->indexed)
			info->cs = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		else
			info->cs = fz_keep_colorspace(ctx, fz_device_gray(ctx));
	}
}

static fz_pixmap *
png_expand_palette(fz_context *ctx, struct info *info, fz_pixmap *src)
{
	fz_pixmap *dst = fz_new_pixmap(ctx, info->cs, src->w, src->h, NULL, info->transparency);
	unsigned char *sp = src->samples;
	unsigned char *dp = dst->samples;
	unsigned int x, y;
	size_t dstride = dst->stride - dst->w * (size_t)dst->n;
	size_t sstride = src->stride - src->w * (size_t)src->n;

	dst->xres = src->xres;
	dst->yres = src->yres;

	for (y = info->height; y > 0; y--)
	{
		for (x = info->width; x > 0; x--)
		{
			int v = *sp << 2;
			*dp++ = info->palette[v];
			*dp++ = info->palette[v + 1];
			*dp++ = info->palette[v + 2];
			if (info->transparency)
				*dp++ = info->palette[v + 3];
			++sp;
		}
		sp += sstride;
		dp += dstride;
	}

	fz_drop_pixmap(ctx, src);
	return dst;
}

static void
png_mask_transparency(struct info *info, fz_pixmap *dst)
{
	unsigned int stride = (info->width * info->n * info->depth + 7) / 8;
	unsigned int depth = info->depth;
	unsigned int n = info->n;
	unsigned int x, y, k, t;

	for (y = 0; y < info->height; y++)
	{
		unsigned char *sp = info->samples + (unsigned int)(y * stride);
		unsigned char *dp = dst->samples + (unsigned int)(y * dst->stride);
		for (x = 0; x < info->width; x++)
		{
			t = 1;
			for (k = 0; k < n; k++)
				if (getcomp(sp, x * n + k, depth) != info->trns[k])
					t = 0;
			if (t)
				dp[x * dst->n + dst->n - 1] = 0;
		}
	}
}

fz_pixmap *
fz_load_png(fz_context *ctx, const unsigned char *p, size_t total)
{
	fz_pixmap *image = NULL;
	struct info png;
	size_t stride;
	int alpha;

	fz_var(image);

	fz_try(ctx)
	{
		png_read_image(ctx, &png, p, total, 0);

		stride = ((size_t) png.width * png.n * png.depth + 7) / 8;
		alpha = (png.n == 2 || png.n == 4 || png.transparency);

		if (png.indexed)
		{
			image = fz_new_pixmap(ctx, NULL, png.width, png.height, NULL, 1);
			fz_unpack_tile(ctx, image, png.samples, png.n, png.depth, stride, 1);
			image = png_expand_palette(ctx, &png, image);
		}
		else
		{
			image = fz_new_pixmap(ctx, png.cs, png.width, png.height, NULL, alpha);
			fz_unpack_tile(ctx, image, png.samples, png.n, png.depth, stride, 0);
			if (png.transparency)
				png_mask_transparency(&png, image);
		}
		if (alpha)
			fz_premultiply_pixmap(ctx, image);
		fz_set_pixmap_resolution(ctx, image, png.xres, png.yres);
	}
	fz_always(ctx)
	{
		fz_drop_colorspace(ctx, png.cs);
		fz_free(ctx, png.samples);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, image);
		fz_rethrow(ctx);
	}

	return image;
}

void
fz_load_png_info(fz_context *ctx, const unsigned char *p, size_t total, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep)
{
	struct info png;

	fz_try(ctx)
		png_read_image(ctx, &png, p, total, 1);
	fz_catch(ctx)
	{
		fz_drop_colorspace(ctx, png.cs);
		fz_rethrow(ctx);
	}

	*cspacep = png.cs;
	*wp = png.width;
	*hp = png.height;
	*xresp = png.xres;
	*yresp = png.xres;
}







mupdf-1.21.1-source/source/fitz/load-pnm.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "pixmap-imp.h"

#include <string.h>
#include <limits.h>

enum
{
	PAM_UNKNOWN = 0,
	PAM_BW,
	PAM_BWA,
	PAM_GRAY,
	PAM_GRAYA,
	PAM_RGB,
	PAM_RGBA,
	PAM_CMYK,
	PAM_CMYKA,
};

enum
{
	TOKEN_UNKNOWN = 0,
	TOKEN_WIDTH,
	TOKEN_HEIGHT,
	TOKEN_DEPTH,
	TOKEN_MAXVAL,
	TOKEN_TUPLTYPE,
	TOKEN_ENDHDR,
};

enum
{
	ENDIAN_UNKNOWN = 0,
	ENDIAN_LITTLE,
	ENDIAN_BIG,
};

struct info
{
	int subimages;
	fz_colorspace *cs;
	int width, height;
	int maxval, bitdepth;
	int depth, alpha;
	int tupletype;
	int endian;
	float scale;
};

static inline int iswhiteeol(int a)
{
	switch (a) {
	case ' ': case '\t': case '\r': case '\n':
		return 1;
	}
	return 0;
}

static inline int iswhite(int a)
{
	switch (a) {
	case ' ': case '\t':
		return 1;
	}
	return 0;
}

static inline int bitdepth_from_maxval(int maxval)
{
	int depth = 0;
	while (maxval)
	{
		maxval >>= 1;
		depth++;
	}
	return depth;
}

static const unsigned char *
pnm_read_signature(fz_context *ctx, const unsigned char *p, const unsigned char *e, char *signature)
{
	if (e - p < 2)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse magic number in pnm image");
	if (p[0] != 'P' || ((p[1] < '1' || p[1] > '7') && p[1] != 'F' && p[1] != 'f'))
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected signature in pnm image");

	signature[0] = *p++;
	signature[1] = *p++;
	return p;
}

static const unsigned char *
pnm_read_until_eol(fz_context *ctx, const unsigned char *p, const unsigned char *e, int acceptCR)
{
	if (e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse line in pnm image");

	while (p < e && ((acceptCR && *p != '\r' && *p != '\n') || (!acceptCR && *p != '\n')))
		p++;

	return p;
}

static const unsigned char *
pnm_read_eol(fz_context *ctx, const unsigned char *p, const unsigned char *e, int acceptCR)
{
	if (e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse end of line in pnm image");
	if ((acceptCR && *p != '\r' && *p != '\n') || (!acceptCR && *p != '\n'))
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected end of line in pnm image");

	/* CR, CRLF or LF depending on acceptCR. */
	if (acceptCR && *p == '\r')
		p++;
	if (p < e && *p == '\n')
		p++;

	return p;
}

static const unsigned char *
pnm_read_whites(fz_context *ctx, const unsigned char *p, const unsigned char *e, int required)
{
	if (required && e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse whitespaces in pnm image");
	if (required && !iswhite(*p))
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected whitespaces in pnm image");

	while (p < e && iswhite(*p))
		p++;

	return p;
}

static const unsigned char *
pnm_read_white_or_eol(fz_context *ctx, const unsigned char *p, const unsigned char *e)
{
	if (e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse whitespace/eol in pnm image");
	if (!iswhiteeol(*p))
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected whitespace/eol in pnm image");

	return ++p;
}

static const unsigned char *
pnm_read_whites_and_eols(fz_context *ctx, const unsigned char *p, const unsigned char *e, int required)
{
	if (required && e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse whitespaces/eols in pnm image");
	if (required && !iswhiteeol(*p))
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected whitespaces/eols in pnm image");

	while (p < e && iswhiteeol(*p))
		p++;

	return p;
}

static const unsigned char *
pnm_read_comment(fz_context *ctx, const unsigned char *p, const unsigned char *e, int acceptCR)
{
	if (e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse line in pnm image");

	if (*p != '#')
		return p;

	return pnm_read_until_eol(ctx, p, e, acceptCR);
}

static const unsigned char *
pnm_read_comments(fz_context *ctx, const unsigned char *p, const unsigned char *e, int acceptCR)
{
	if (e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse comment in pnm image");

	while (p < e && *p == '#')
	{
		p = pnm_read_comment(ctx, p, e, acceptCR);
		p = pnm_read_eol(ctx, p, e, acceptCR);
	}

	return p;
}

static const unsigned char *
pnm_read_digit(fz_context *ctx, const unsigned char *p, const unsigned char *e, int *number)
{
	if (e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse digit in pnm image");
	if (*p < '0' || *p > '1')
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected digit in pnm image");

	if (number)
		*number = *p - '0';
	p++;

	return p;
}

static const unsigned char *
pnm_read_int(fz_context *ctx, const unsigned char *p, const unsigned char *e, int *number)
{
	if (e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse integer in pnm image");
	if (*p < '0' || *p > '9')
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected integer in pnm image");

	while (p < e && *p >= '0' && *p <= '9')
	{
		if (number)
			*number = *number * 10 + *p - '0';
		p++;
	}

	return p;
}

static const unsigned char *
pnm_read_real(fz_context *ctx, const unsigned char *p, const unsigned char *e, float *number)
{
	const unsigned char *orig = p;
	char *buf, *end;
	size_t len;

	if (e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse real in pnm image");

	if (*p != '+' && *p != '-' && (*p < '0' || *p > '9'))
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected numeric field in pnm image");

	while (p < e && (*p == '+' || *p == '-' || *p == '.' || (*p >= '0' && *p <= '9')))
		p++;

	len = p - orig + 1;
	end = buf = fz_malloc(ctx, len);

	fz_try(ctx)
	{
		memcpy(buf, orig, len - 1);
		buf[len - 1] = '\0';
		*number = fz_strtof(buf, &end);
		p = orig + (end - buf);
	}
	fz_always(ctx)
		fz_free(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return p;
}

static const unsigned char *
pnm_read_tupletype(fz_context *ctx, const unsigned char *p, const unsigned char *e, int *tupletype)
{
	const struct { int len; char *str; int type; } tupletypes[] =
	{
		{13, "BLACKANDWHITE", PAM_BW},
		{19, "BLACKANDWHITE_ALPHA", PAM_BWA},
		{9, "GRAYSCALE", PAM_GRAY},
		{15, "GRAYSCALE_ALPHA", PAM_GRAYA},
		{3, "RGB", PAM_RGB},
		{9, "RGB_ALPHA", PAM_RGBA},
		{4, "CMYK", PAM_CMYK},
		{10, "CMYK_ALPHA", PAM_CMYKA},
	};
	const unsigned char *s;
	int i, len;

	if (e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse tuple type in pnm image");

	s = p;
	while (!iswhiteeol(*p))
		p++;
	len = p - s;

	for (i = 0; i < (int)nelem(tupletypes); i++)
		if (len == tupletypes[i].len && !strncmp((char *) s, tupletypes[i].str, len))
		{
			*tupletype = tupletypes[i].type;
			return p;
		}

	fz_throw(ctx, FZ_ERROR_GENERIC, "unknown tuple type in pnm image");
}

static const unsigned char *
pnm_read_token(fz_context *ctx, const unsigned char *p, const unsigned char *e, int *token)
{
	const struct { int len; char *str; int type; } tokens[] =
	{
		{5, "WIDTH", TOKEN_WIDTH},
		{6, "HEIGHT", TOKEN_HEIGHT},
		{5, "DEPTH", TOKEN_DEPTH},
		{6, "MAXVAL", TOKEN_MAXVAL},
		{8, "TUPLTYPE", TOKEN_TUPLTYPE},
		{6, "ENDHDR", TOKEN_ENDHDR},
	};
	const unsigned char *s;
	int i, len;

	if (e - p < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse header token in pnm image");

	s = p;
	while (!iswhiteeol(*p))
		p++;
	len = p - s;

	for (i = 0; i < (int)nelem(tokens); i++)
		if (len == tokens[i].len && !strncmp((char *) s, tokens[i].str, len))
		{
			*token = tokens[i].type;
			return p;
		}

	fz_throw(ctx, FZ_ERROR_GENERIC, "unknown header token in pnm image");
}

static int
map_color(fz_context *ctx, int color, int inmax, int outmax)
{
	float f = (float) color / inmax;
	return f * outmax;
}

static fz_pixmap *
pnm_ascii_read_image(fz_context *ctx, struct info *pnm, const unsigned char *p, const unsigned char *e, int onlymeta, int bitmap, const unsigned char **out)
{
	fz_pixmap *img = NULL;

	pnm->width = 0;
	p = pnm_read_comments(ctx, p, e, 1);
	p = pnm_read_int(ctx, p, e, &pnm->width);
	p = pnm_read_whites_and_eols(ctx, p, e, 1);

	if (bitmap)
	{
		pnm->height = 0;
		p = pnm_read_int(ctx, p, e, &pnm->height);
		p = pnm_read_whites_and_eols(ctx, p, e, 1);

		pnm->maxval = 1;
	}
	else
	{
		pnm->height = 0;
		p = pnm_read_comments(ctx, p, e, 1);
		p = pnm_read_int(ctx, p, e, &pnm->height);
		p = pnm_read_whites_and_eols(ctx, p, e, 1);

		pnm->maxval = 0;
		p = pnm_read_comments(ctx, p, e, 1);
		p = pnm_read_int(ctx, p, e, &pnm->maxval);
		p = pnm_read_white_or_eol(ctx, p, e);
	}

	if (pnm->maxval <= 0 || pnm->maxval >= 65536)
		fz_throw(ctx, FZ_ERROR_GENERIC, "maximum sample value of out range in pnm image: %d", pnm->maxval);

	pnm->bitdepth = bitdepth_from_maxval(pnm->maxval);

	if (pnm->height <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image height must be > 0");
	if (pnm->width <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image width must be > 0");
	if ((unsigned int)pnm->height > UINT_MAX / pnm->width / fz_colorspace_n(ctx, pnm->cs) / (pnm->bitdepth / 8 + 1))
		fz_throw(ctx, FZ_ERROR_GENERIC, "image too large");

	if (onlymeta)
	{
		int x, y, k;
		int w, h, n;

		w = pnm->width;
		h = pnm->height;
		n = fz_colorspace_n(ctx, pnm->cs);

		if (bitmap)
		{
			for (y = 0; y < h; y++)
				for (x = 0; x < w; x++)
				{
					p = pnm_read_whites_and_eols(ctx, p, e, 0);
					p = pnm_read_digit(ctx, p, e, NULL);
					p = pnm_read_whites_and_eols(ctx, p, e, 0);
				}
		}
		else
		{
			for (y = 0; y < h; y++)
				for (x = 0; x < w; x++)
					for (k = 0; k < n; k++)
					{
						p = pnm_read_whites_and_eols(ctx, p, e, 0);
						p = pnm_read_int(ctx, p, e, NULL);
						p = pnm_read_whites_and_eols(ctx, p, e, 0);
					}
		}
	}
	else
	{
		unsigned char *dp;
		int x, y, k;
		int w, h, n;

		img = fz_new_pixmap(ctx, pnm->cs, pnm->width, pnm->height, NULL, 0);
		dp = img->samples;

		w = img->w;
		h = img->h;
		n = img->n;

		if (bitmap)
		{
			for (y = 0; y < h; y++)
			{
				for (x = 0; x < w; x++)
				{
					int v = 0;
					p = pnm_read_whites_and_eols(ctx, p, e, 0);
					p = pnm_read_digit(ctx, p, e, &v);
					p = pnm_read_whites_and_eols(ctx, p, e, 0);
					*dp++ = v ? 0x00 : 0xff;
				}
			}
		}
		else
		{
			for (y = 0; y < h; y++)
				for (x = 0; x < w; x++)
					for (k = 0; k < n; k++)
					{
						int v = 0;
						p = pnm_read_whites_and_eols(ctx, p, e, 0);
						p = pnm_read_int(ctx, p, e, &v);
						p = pnm_read_whites_and_eols(ctx, p, e, 0);
						v = fz_clampi(v, 0, pnm->maxval);
						*dp++ = map_color(ctx, v, pnm->maxval, 255);
					}
		}
	}

	if (out)
		*out = p;

	return img;
}

static fz_pixmap *
pnm_binary_read_image(fz_context *ctx, struct info *pnm, const unsigned char *p, const unsigned char *e, int onlymeta, int bitmap, const unsigned char **out)
{
	fz_pixmap *img = NULL;
	size_t span;

	pnm->width = 0;
	p = pnm_read_comments(ctx, p, e, 1);
	p = pnm_read_int(ctx, p, e, &pnm->width);
	p = pnm_read_whites_and_eols(ctx, p, e, 1);

	if (bitmap)
	{
		pnm->height = 0;
		p = pnm_read_int(ctx, p, e, &pnm->height);
		p = pnm_read_whites_and_eols(ctx, p, e, 1);

		pnm->maxval = 1;
	}
	else
	{
		pnm->height = 0;
		p = pnm_read_comments(ctx, p, e, 1);
		p = pnm_read_int(ctx, p, e, &pnm->height);
		p = pnm_read_whites_and_eols(ctx, p, e, 1);

		pnm->maxval = 0;
		p = pnm_read_comments(ctx, p, e, 1);
		p = pnm_read_int(ctx, p, e, &pnm->maxval);
		p = pnm_read_white_or_eol(ctx, p, e);
	}

	if (pnm->maxval <= 0 || pnm->maxval >= 65536)
		fz_throw(ctx, FZ_ERROR_GENERIC, "maximum sample value of out range in pnm image: %d", pnm->maxval);

	pnm->bitdepth = bitdepth_from_maxval(pnm->maxval);

	if (pnm->height <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image height must be > 0");
	if (pnm->width <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image width must be > 0");
	if (pnm->bitdepth == 1)
	{
		/* Overly sensitive test, but we can live with it. */
		if ((size_t)pnm->width > SIZE_MAX / (unsigned int)fz_colorspace_n(ctx, pnm->cs))
			fz_throw(ctx, FZ_ERROR_GENERIC, "image row too large");
		span = ((size_t)fz_colorspace_n(ctx, pnm->cs) * pnm->width + 7)/8;
	}
	else
	{
		size_t bytes_per_sample = (pnm->bitdepth-1)/8 + 1;
		span = (size_t)fz_colorspace_n(ctx, pnm->cs) * bytes_per_sample;
		if ((size_t)pnm->width > SIZE_MAX / span)
			fz_throw(ctx, FZ_ERROR_GENERIC, "image row too large");
		span = (size_t)pnm->width * span;
	}
	if ((size_t)pnm->height > SIZE_MAX / span)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image too large");
	if (e - p < 0 || ((size_t)(e - p)) < span * (size_t)pnm->height)
		fz_throw(ctx, FZ_ERROR_GENERIC, "insufficient data");

	if (onlymeta)
	{
		p += span * (size_t)pnm->height;
	}
	else
	{
		unsigned char *dp;
		int x, y, k;
		int w, h, n;

		img = fz_new_pixmap(ctx, pnm->cs, pnm->width, pnm->height, NULL, 0);
		dp = img->samples;

		w = img->w;
		h = img->h;
		n = img->n;

		if (pnm->maxval == 255)
		{
			memcpy(dp, p, (size_t)w * h * n);
			p += n * w * h;
		}
		else if (bitmap)
		{
			for (y = 0; y < h; y++)
			{
				for (x = 0; x < w; x++)
				{
					*dp++ = (*p & (1 << (7 - (x & 0x7)))) ? 0x00 : 0xff;
					if ((x & 0x7) == 7)
						p++;
				}
				if (w & 0x7)
					p++;
			}
		}
		else if (pnm->maxval < 255)
		{
			for (y = 0; y < h; y++)
				for (x = 0; x < w; x++)
					for (k = 0; k < n; k++)
						*dp++ = map_color(ctx, *p++, pnm->maxval, 255);
		}
		else
		{
			for (y = 0; y < h; y++)
				for (x = 0; x < w; x++)
					for (k = 0; k < n; k++)
					{
						*dp++ = map_color(ctx, (p[1] << 8) | p[0], pnm->maxval, 255);
						p += 2;
					}
		}
	}

	if (out)
		*out = p;

	return img;
}

static const unsigned char *
pam_binary_read_header(fz_context *ctx, struct info *pnm, const unsigned char *p, const unsigned char *e)
{
	int token = TOKEN_UNKNOWN;
	const unsigned char *eol;
	int seen[TOKEN_ENDHDR] = { 0 };

	pnm->width = 0;
	pnm->height = 0;
	pnm->depth = 0;
	pnm->maxval = 0;
	pnm->tupletype = 0;

	while (p < e && token != TOKEN_ENDHDR)
	{
		eol = pnm_read_until_eol(ctx, p, e, 0);

		p = pnm_read_whites(ctx, p, eol, 0);

		if (p < eol && *p != '#')
		{
			p = pnm_read_token(ctx, p, eol, &token);

			if (seen[token - 1])
				fz_throw(ctx, FZ_ERROR_GENERIC, "token occurs multiple times in pnm image");
			seen[token - 1] = 1;

			if (token != TOKEN_ENDHDR)
			{
				p = pnm_read_whites(ctx, p, eol, 1);
				switch (token)
				{
				case TOKEN_WIDTH: pnm->width = 0; p = pnm_read_int(ctx, p, eol, &pnm->width); break;
				case TOKEN_HEIGHT: pnm->height = 0; p = pnm_read_int(ctx, p, eol, &pnm->height); break;
				case TOKEN_DEPTH: pnm->depth = 0; p = pnm_read_int(ctx, p, eol, &pnm->depth); break;
				case TOKEN_MAXVAL: pnm->maxval = 0; p = pnm_read_int(ctx, p, eol, &pnm->maxval); break;
				case TOKEN_TUPLTYPE: pnm->tupletype = 0; p = pnm_read_tupletype(ctx, p, eol, &pnm->tupletype); break;
				}
			}

			p = pnm_read_whites(ctx, p, eol, 0);
		}

		if (p < eol && *p == '#')
			p = pnm_read_comment(ctx, p, eol, 0);

		p = pnm_read_eol(ctx, p, e, 0);
	}

	return p;
}

static fz_pixmap *
pam_binary_read_image(fz_context *ctx, struct info *pnm, const unsigned char *p, const unsigned char *e, int onlymeta, const unsigned char **out)
{
	fz_pixmap *img = NULL;
	int bitmap = 0;
	int minval = 1;
	int maxval = 65535;

	fz_var(img);

	p = pam_binary_read_header(ctx, pnm, p, e);

	if (pnm->tupletype == PAM_UNKNOWN)
		switch (pnm->depth)
		{
		case 1: pnm->tupletype = pnm->maxval == 1 ? PAM_BW : PAM_GRAY; break;
		case 2: pnm->tupletype = pnm->maxval == 1 ? PAM_BWA : PAM_GRAYA; break;
		case 3: pnm->tupletype = PAM_RGB; break;
		case 4: pnm->tupletype = PAM_CMYK; break;
		case 5: pnm->tupletype = PAM_CMYKA; break;
		default:
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot guess tuple type based on depth in pnm image");
		}

	if (pnm->tupletype == PAM_BW && pnm->maxval > 1)
		pnm->tupletype = PAM_GRAY;
	else if (pnm->tupletype == PAM_GRAY && pnm->maxval == 1)
		pnm->tupletype = PAM_BW;
	else if (pnm->tupletype == PAM_BWA && pnm->maxval > 1)
		pnm->tupletype = PAM_GRAYA;
	else if (pnm->tupletype == PAM_GRAYA && pnm->maxval == 1)
		pnm->tupletype = PAM_BWA;

	switch (pnm->tupletype)
	{
	case PAM_BWA:
		pnm->alpha = 1;
		/* fallthrough */
	case PAM_BW:
		pnm->cs = fz_device_gray(ctx);
		maxval = 1;
		bitmap = 1;
		break;
	case PAM_GRAYA:
		pnm->alpha = 1;
		/* fallthrough */
	case PAM_GRAY:
		pnm->cs = fz_device_gray(ctx);
		minval = 2;
		break;
	case PAM_RGBA:
		pnm->alpha = 1;
		/* fallthrough */
	case PAM_RGB:
		pnm->cs = fz_device_rgb(ctx);
		break;
	case PAM_CMYKA:
		pnm->alpha = 1;
		/* fallthrough */
	case PAM_CMYK:
		pnm->cs = fz_device_cmyk(ctx);
		break;
	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported tuple type");
	}

	if (pnm->depth != fz_colorspace_n(ctx, pnm->cs) + pnm->alpha)
		fz_throw(ctx, FZ_ERROR_GENERIC, "depth out of tuple type range");
	if (pnm->maxval < minval || pnm->maxval > maxval)
		fz_throw(ctx, FZ_ERROR_GENERIC, "maxval out of range");

	pnm->bitdepth = bitdepth_from_maxval(pnm->maxval);

	if (pnm->height <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image height must be > 0");
	if (pnm->width <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image width must be > 0");
	if ((unsigned int)pnm->height > UINT_MAX / pnm->width / fz_colorspace_n(ctx, pnm->cs) / (pnm->bitdepth / 8 + 1))
		fz_throw(ctx, FZ_ERROR_GENERIC, "image too large");

	if (onlymeta)
	{
		int packed;
		int w, h, n;
		size_t size;

		w = pnm->width;
		h = pnm->height;
		n = fz_colorspace_n(ctx, pnm->cs) + pnm->alpha;

		/* some encoders incorrectly pack bits into bytes and invert the image */
		packed = 0;
		size = (size_t)w * h * n;
		if (pnm->maxval == 1)
		{
			const unsigned char *e_packed = p + size / 8;
			if (e_packed < e - 1 && e_packed[0] == 'P' && e_packed[1] >= '0' && e_packed[1] <= '7')
				e = e_packed;
			if (e < p || (size_t)(e - p) < size)
				packed = 1;
		}
		if (packed && (e < p || (size_t)(e - p) < size / 8))
			fz_throw(ctx, FZ_ERROR_GENERIC, "truncated packed image");
		if (!packed && (e < p || (size_t)(e - p) < size * (pnm->maxval < 256 ? 1 : 2)))
			fz_throw(ctx, FZ_ERROR_GENERIC, "truncated image");

		if (pnm->maxval == 255)
			p += size;
		else if (bitmap && packed)
			p += ((w + 7) / 8) * h;
		else if (bitmap)
			p += size;
		else if (pnm->maxval < 255)
			p += size;
		else
			p += 2 * size;
	}
	else
	{
		unsigned char *dp;
		int x, y, k, packed;
		int w, h, n;
		size_t size;

		img = fz_new_pixmap(ctx, pnm->cs, pnm->width, pnm->height, NULL, pnm->alpha);
		fz_try(ctx)
		{
			dp = img->samples;

			w = img->w;
			h = img->h;
			n = img->n;

			/* some encoders incorrectly pack bits into bytes and invert the image */
			size = (size_t)w * h * n;
			packed = 0;
			if (pnm->maxval == 1)
			{
				const unsigned char *e_packed = p + size / 8;
				if (e_packed < e - 1 && e_packed[0] == 'P' && e_packed[1] >= '0' && e_packed[1] <= '7')
					e = e_packed;
				if (e < p || (size_t)(e - p) < size)
					packed = 1;
			}
			if (packed && (e < p || (size_t)(e - p) < size / 8))
				fz_throw(ctx, FZ_ERROR_GENERIC, "truncated packed image");
			if (!packed && (e < p || (size_t)(e - p) < size * (pnm->maxval < 256 ? 1 : 2)))
				fz_throw(ctx, FZ_ERROR_GENERIC, "truncated image");

			if (pnm->maxval == 255)
				memcpy(dp, p, size);
			else if (bitmap && packed)
			{
				for (y = 0; y < h; y++)
					for (x = 0; x < w; x++)
					{
						for (k = 0; k < n; k++)
						{
							*dp++ = (*p & (1 << (7 - (x & 0x7)))) ? 0x00 : 0xff;
							if ((x & 0x7) == 7)
								p++;
						}
						if (w & 0x7)
							p++;
					}
			}
			else if (bitmap)
			{
				for (y = 0; y < h; y++)
					for (x = 0; x < w; x++)
						for (k = 0; k < n; k++)
							*dp++ = *p++ ? 0xff : 0x00;
			}
			else if (pnm->maxval < 255)
			{
				for (y = 0; y < h; y++)
					for (x = 0; x < w; x++)
						for (k = 0; k < n; k++)
							*dp++ = map_color(ctx, *p++, pnm->maxval, 255);
			}
			else
			{
				for (y = 0; y < h; y++)
					for (x = 0; x < w; x++)
						for (k = 0; k < n; k++)
						{
							*dp++ = map_color(ctx, (p[1] << 8) | p[0], pnm->maxval, 255);
							p += 2;
						}
			}

			if (pnm->alpha)
				fz_premultiply_pixmap(ctx, img);
		}
		fz_catch(ctx)
		{
			fz_drop_pixmap(ctx, img);
			fz_rethrow(ctx);
		}
	}

	if (out)
		*out = p;

	return img;
}

static const unsigned char *
pfm_binary_read_header(fz_context *ctx, struct info *pnm, const unsigned char *p, const unsigned char *e)
{
	pnm->width = 0;
	p = pnm_read_int(ctx, p, e, &pnm->width);
	p = pnm_read_whites_and_eols(ctx, p, e,1);

	pnm->height = 0;
	p = pnm_read_int(ctx, p, e, &pnm->height);
	p = pnm_read_whites_and_eols(ctx, p, e,1);

	p = pnm_read_real(ctx, p, e, &pnm->scale);

	p = pnm_read_white_or_eol(ctx, p, e);

	if (pnm->scale >= 0)
		pnm->endian = ENDIAN_BIG;
	else
	{
		pnm->endian = ENDIAN_LITTLE;
		pnm->scale = -pnm->scale;
	}

	return p;
}

static fz_pixmap *
pfm_binary_read_image(fz_context *ctx, struct info *pnm, const unsigned char *p, const unsigned char *e, int onlymeta, int rgb, const unsigned char **out)
{
	fz_pixmap *pix = NULL;

	fz_var(pix);

	p = pfm_binary_read_header(ctx, pnm, p, e);
	pnm->cs = rgb ? fz_device_rgb(ctx) : fz_device_gray(ctx);

	if (pnm->height <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image height must be > 0");
	if (pnm->width <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image width must be > 0");
	if ((unsigned int)pnm->height > UINT_MAX / pnm->width / fz_colorspace_n(ctx, pnm->cs) / (pnm->bitdepth / 8 + 1))
		fz_throw(ctx, FZ_ERROR_GENERIC, "image too large");

	if (onlymeta)
	{
		size_t w = pnm->width;
		size_t h = pnm->height;
		int n = fz_colorspace_n(ctx, pnm->cs);
		size_t size = w * h * n * sizeof(float);

		if (e < p || (size_t)(e - p) < size)
			fz_throw(ctx, FZ_ERROR_GENERIC, "truncated image");

		p += size;
	}
	else
	{
		float *samples = NULL;
		float *sample;
		int w = pnm->width;
		int h = pnm->height;
		int n = fz_colorspace_n(ctx, pnm->cs);
		size_t size = (size_t) w * h * n * sizeof(float);
		int x, y, k;

		if (e < p || (size_t)(e - p) < size)
			fz_throw(ctx, FZ_ERROR_GENERIC, "truncated image");

		sample = samples = fz_malloc(ctx, size);
		fz_try(ctx)
		{
			for (y = 0; y < h; y++)
				for (x = 0; x < w; x++)
					for (k = 0; k < n; k++)
					{
						uint32_t u;
						float f;

						if (pnm->endian == ENDIAN_LITTLE)
							u = p[0] | (p[1] << 8) | (p[2] << 16) | (p[3] << 24);
						else
							u = p[3] | (p[2] << 8) | (p[1] << 16) | (p[0] << 24);
						memcpy(&f, &u, sizeof(float));

						*sample++ = f / pnm->scale;
						p += sizeof(float);
					}

			pix = fz_new_pixmap_from_float_data(ctx, pnm->cs, w, h, samples);
		}
		fz_always(ctx)
			fz_free(ctx, samples);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}

	if (out)
		*out = p;

	return pix;
}

static fz_pixmap *
pnm_read_image(fz_context *ctx, struct info *pnm, const unsigned char *p, size_t total, int onlymeta, int subimage)
{
	const unsigned char *e = p + total;
	char signature[3] = { 0 };
	fz_pixmap *pix = NULL;

	while (p < e && ((!onlymeta && subimage >= 0) || onlymeta))
	{
		int subonlymeta = onlymeta || (subimage > 0);

		p = pnm_read_whites_and_eols(ctx, p, e, 0);
		p = pnm_read_signature(ctx, p, e, signature);
		p = pnm_read_whites_and_eols(ctx, p, e, 1);

		if (!strcmp(signature, "P1"))
		{
			pnm->cs = fz_device_gray(ctx);
			pix = pnm_ascii_read_image(ctx, pnm, p, e, subonlymeta, 1, &p);
		}
		else if (!strcmp(signature, "P2"))
		{
			pnm->cs = fz_device_gray(ctx);
			pix = pnm_ascii_read_image(ctx, pnm, p, e, subonlymeta, 0, &p);
		}
		else if (!strcmp(signature, "P3"))
		{
			pnm->cs = fz_device_rgb(ctx);
			pix = pnm_ascii_read_image(ctx, pnm, p, e, subonlymeta, 0, &p);
		}
		else if (!strcmp(signature, "P4"))
		{
			pnm->cs = fz_device_gray(ctx);
			pix = pnm_binary_read_image(ctx, pnm, p, e, subonlymeta, 1, &p);
		}
		else if (!strcmp(signature, "P5"))
		{
			pnm->cs = fz_device_gray(ctx);
			pix = pnm_binary_read_image(ctx, pnm, p, e, subonlymeta, 0, &p);
		}
		else if (!strcmp(signature, "P6"))
		{
			pnm->cs = fz_device_rgb(ctx);
			pix = pnm_binary_read_image(ctx, pnm, p, e, subonlymeta, 0, &p);
		}
		else if (!strcmp(signature, "P7"))
			pix = pam_binary_read_image(ctx, pnm, p, e, subonlymeta, &p);
		else if (!strcmp(signature, "Pf"))
			pix = pfm_binary_read_image(ctx, pnm, p, e, subonlymeta, 0, &p);
		else if (!strcmp(signature, "PF"))
			pix = pfm_binary_read_image(ctx, pnm, p, e, subonlymeta, 1, &p);
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported portable anymap signature (0x%02x, 0x%02x)", signature[0], signature[1]);

		if (onlymeta)
			pnm->subimages++;
		if (subimage >= 0)
			subimage--;
	}

	if (p >= e && subimage >= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "subimage count out of range");

	return pix;
}

fz_pixmap *
fz_load_pnm(fz_context *ctx, const unsigned char *p, size_t total)
{
	struct info pnm = { 0 };
	return pnm_read_image(ctx, &pnm, p, total, 0, 0);
}

void
fz_load_pnm_info(fz_context *ctx, const unsigned char *p, size_t total, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep)
{
	struct info pnm = { 0 };
	(void) pnm_read_image(ctx, &pnm, p, total, 1, 0);
	*cspacep = fz_keep_colorspace(ctx, pnm.cs); /* pnm.cs is a borrowed device colorspace */
	*wp = pnm.width;
	*hp = pnm.height;
	*xresp = 72;
	*yresp = 72;
}

fz_pixmap *
fz_load_pnm_subimage(fz_context *ctx, const unsigned char *p, size_t total, int subimage)
{
	struct info pnm = { 0 };
	return pnm_read_image(ctx, &pnm, p, total, 0, subimage);
}

int
fz_load_pnm_subimage_count(fz_context *ctx, const unsigned char *p, size_t total)
{
	struct info pnm = { 0 };
	(void) pnm_read_image(ctx, &pnm, p, total, 1, -1);
	return pnm.subimages;
}







mupdf-1.21.1-source/source/fitz/load-tiff.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "pixmap-imp.h"

#include <limits.h>
#include <assert.h>
#include <string.h>

/*
 * TIFF image loader. Should be enough to support TIFF files in XPS.
 * Baseline TIFF 6.0 plus CMYK, LZW, Flate and JPEG support.
 * Limited bit depths (1,2,4,8).
 * Limited planar configurations (1=chunky).
 * TODO: RGBPal images
 */

struct tiff
{
	/* "file" */
	const unsigned char *bp, *rp, *ep;

	/* byte order */
	unsigned order;

	/* offset of first ifd */
	unsigned *ifd_offsets;
	int ifds;

	/* where we can find the strips of image data */
	unsigned rowsperstrip;
	unsigned *stripoffsets;
	unsigned *stripbytecounts;
	unsigned stripoffsetslen;
	unsigned stripbytecountslen;

	/* where we can find the tiles of image data */
	unsigned tilelength;
	unsigned tilewidth;
	unsigned *tileoffsets;
	unsigned *tilebytecounts;
	unsigned tileoffsetslen;
	unsigned tilebytecountslen;

	/* colormap */
	unsigned *colormap;
	unsigned colormaplen;

	/* assorted tags */
	unsigned subfiletype;
	unsigned photometric;
	unsigned compression;
	unsigned imagewidth;
	unsigned imagelength;
	unsigned samplesperpixel;
	unsigned bitspersample;
	unsigned planar;
	unsigned extrasamples;
	unsigned xresolution;
	unsigned yresolution;
	unsigned resolutionunit;
	unsigned fillorder;
	unsigned g3opts;
	unsigned g4opts;
	unsigned predictor;

	unsigned ycbcrsubsamp[2];

	const unsigned char *jpegtables; /* point into "file" buffer */
	unsigned jpegtableslen;

	unsigned char *profile;
	int profilesize;

	/* decoded data */
	fz_colorspace *colorspace;
	unsigned char *samples;
	unsigned char *data;
	int tilestride;
	int stride;
};

enum
{
	TII = 0x4949, /* 'II' */
	TMM = 0x4d4d, /* 'MM' */
	TBYTE = 1,
	TASCII = 2,
	TSHORT = 3,
	TLONG = 4,
	TRATIONAL = 5
};

#define NewSubfileType 254
#define ImageWidth 256
#define ImageLength 257
#define BitsPerSample 258
#define Compression 259
#define PhotometricInterpretation 262
#define FillOrder 266
#define StripOffsets 273
#define SamplesPerPixel 277
#define RowsPerStrip 278
#define StripByteCounts 279
#define XResolution 282
#define YResolution 283
#define PlanarConfiguration 284
#define T4Options 292
#define T6Options 293
#define ResolutionUnit 296
#define Predictor 317
#define ColorMap 320
#define TileWidth 322
#define TileLength 323
#define TileOffsets 324
#define TileByteCounts 325
#define ExtraSamples 338
#define JPEGTables 347
#define YCbCrSubSampling 530
#define ICCProfile 34675

static const unsigned char bitrev[256] =
{
	0x00, 0x80, 0x40, 0xc0, 0x20, 0xa0, 0x60, 0xe0,
	0x10, 0x90, 0x50, 0xd0, 0x30, 0xb0, 0x70, 0xf0,
	0x08, 0x88, 0x48, 0xc8, 0x28, 0xa8, 0x68, 0xe8,
	0x18, 0x98, 0x58, 0xd8, 0x38, 0xb8, 0x78, 0xf8,
	0x04, 0x84, 0x44, 0xc4, 0x24, 0xa4, 0x64, 0xe4,
	0x14, 0x94, 0x54, 0xd4, 0x34, 0xb4, 0x74, 0xf4,
	0x0c, 0x8c, 0x4c, 0xcc, 0x2c, 0xac, 0x6c, 0xec,
	0x1c, 0x9c, 0x5c, 0xdc, 0x3c, 0xbc, 0x7c, 0xfc,
	0x02, 0x82, 0x42, 0xc2, 0x22, 0xa2, 0x62, 0xe2,
	0x12, 0x92, 0x52, 0xd2, 0x32, 0xb2, 0x72, 0xf2,
	0x0a, 0x8a, 0x4a, 0xca, 0x2a, 0xaa, 0x6a, 0xea,
	0x1a, 0x9a, 0x5a, 0xda, 0x3a, 0xba, 0x7a, 0xfa,
	0x06, 0x86, 0x46, 0xc6, 0x26, 0xa6, 0x66, 0xe6,
	0x16, 0x96, 0x56, 0xd6, 0x36, 0xb6, 0x76, 0xf6,
	0x0e, 0x8e, 0x4e, 0xce, 0x2e, 0xae, 0x6e, 0xee,
	0x1e, 0x9e, 0x5e, 0xde, 0x3e, 0xbe, 0x7e, 0xfe,
	0x01, 0x81, 0x41, 0xc1, 0x21, 0xa1, 0x61, 0xe1,
	0x11, 0x91, 0x51, 0xd1, 0x31, 0xb1, 0x71, 0xf1,
	0x09, 0x89, 0x49, 0xc9, 0x29, 0xa9, 0x69, 0xe9,
	0x19, 0x99, 0x59, 0xd9, 0x39, 0xb9, 0x79, 0xf9,
	0x05, 0x85, 0x45, 0xc5, 0x25, 0xa5, 0x65, 0xe5,
	0x15, 0x95, 0x55, 0xd5, 0x35, 0xb5, 0x75, 0xf5,
	0x0d, 0x8d, 0x4d, 0xcd, 0x2d, 0xad, 0x6d, 0xed,
	0x1d, 0x9d, 0x5d, 0xdd, 0x3d, 0xbd, 0x7d, 0xfd,
	0x03, 0x83, 0x43, 0xc3, 0x23, 0xa3, 0x63, 0xe3,
	0x13, 0x93, 0x53, 0xd3, 0x33, 0xb3, 0x73, 0xf3,
	0x0b, 0x8b, 0x4b, 0xcb, 0x2b, 0xab, 0x6b, 0xeb,
	0x1b, 0x9b, 0x5b, 0xdb, 0x3b, 0xbb, 0x7b, 0xfb,
	0x07, 0x87, 0x47, 0xc7, 0x27, 0xa7, 0x67, 0xe7,
	0x17, 0x97, 0x57, 0xd7, 0x37, 0xb7, 0x77, 0xf7,
	0x0f, 0x8f, 0x4f, 0xcf, 0x2f, 0xaf, 0x6f, 0xef,
	0x1f, 0x9f, 0x5f, 0xdf, 0x3f, 0xbf, 0x7f, 0xff
};

/* coverity[ +tainted_data_sanitize ] */
static inline int tiff_getcomp(unsigned char *line, int x, int bpc)
{
	switch (bpc)
	{
	case 1: return (line[x >> 3] >> ( 7 - (x & 7) ) ) & 1;
	case 2: return (line[x >> 2] >> ( ( 3 - (x & 3) ) << 1 ) ) & 3;
	case 4: return (line[x >> 1] >> ( ( 1 - (x & 1) ) << 2 ) ) & 15;
	case 8: return line[x];
	case 16: return line[x << 1] << 8 | line[(x << 1) + 1];
	}
	return 0;
}

static inline void tiff_putcomp(unsigned char *line, int x, int bpc, int value)
{
	int maxval = (1 << bpc) - 1;

	switch (bpc)
	{
	case 1: line[x >> 3] &= ~(maxval << (7 - (x & 7))); break;
	case 2: line[x >> 2] &= ~(maxval << ((3 - (x & 3)) << 1)); break;
	case 4: line[x >> 1] &= ~(maxval << ((1 - (x & 1)) << 2)); break;
	}

	switch (bpc)
	{
	case 1: line[x >> 3] |= value << (7 - (x & 7)); break;
	case 2: line[x >> 2] |= value << ((3 - (x & 3)) << 1); break;
	case 4: line[x >> 1] |= value << ((1 - (x & 1)) << 2); break;
	case 8: line[x] = value; break;
	case 16: line[x << 1] = value >> 8; line[(x << 1) + 1] = value & 0xFF; break;
	}
}

static void
tiff_unpredict_line(unsigned char *line, int width, int comps, int bits)
{
	unsigned char left[FZ_MAX_COLORS];
	int i, k, v;

	for (k = 0; k < comps; k++)
		left[k] = 0;

	for (i = 0; i < width; i++)
	{
		for (k = 0; k < comps; k++)
		{
			v = tiff_getcomp(line, i * comps + k, bits);
			v = v + left[k];
			v = v % (1 << bits);
			tiff_putcomp(line, i * comps + k, bits, v);
			left[k] = v;
		}
	}
}

static void
tiff_invert_line(unsigned char *line, int width, int comps, int bits, int alpha)
{
	int i, k, v;
	int m = (1 << bits) - 1;

	for (i = 0; i < width; i++)
	{
		for (k = 0; k < comps; k++)
		{
			v = tiff_getcomp(line, i * comps + k, bits);
			if (!alpha || k < comps - 1)
				v = m - v;
			tiff_putcomp(line, i * comps + k, bits, v);
		}
	}
}

static void
tiff_expand_colormap(fz_context *ctx, struct tiff *tiff)
{
	int maxval = 1 << tiff->bitspersample;
	unsigned char *samples;
	unsigned char *src, *dst;
	unsigned int x, y;
	unsigned int stride;
	unsigned int srcstride;

	/* colormap has first all red, then all green, then all blue values */
	/* colormap values are 0..65535, bits is 4 or 8 */
	/* image can be with or without extrasamples: comps is 1 or 2 */

	if (tiff->samplesperpixel != 1 && tiff->samplesperpixel != 2)
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid number of samples for RGBPal");

	if (tiff->bitspersample != 1 && tiff->bitspersample != 2 && tiff->bitspersample != 4 && tiff->bitspersample != 8 && tiff->bitspersample != 16)
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid number of bits for RGBPal");

	if (tiff->colormaplen < (unsigned)maxval * 3)
		fz_throw(ctx, FZ_ERROR_GENERIC, "insufficient colormap data");

	if (tiff->imagelength > UINT_MAX / tiff->imagewidth / (tiff->samplesperpixel + 2))
		fz_throw(ctx, FZ_ERROR_GENERIC, "image too large");

	srcstride = ((1 + tiff->extrasamples) * tiff->bitspersample + 7) & ~7;
	if (tiff->stride < 0 || srcstride > (unsigned int)tiff->stride)
		fz_throw(ctx, FZ_ERROR_GENERIC, "insufficient data for format");

	stride = tiff->imagewidth * (3 + !!tiff->extrasamples) * 2;

	samples = Memento_label(fz_malloc(ctx, (size_t)stride * tiff->imagelength), "tiff_samples");

	for (y = 0; y < tiff->imagelength; y++)
	{
		int s = 0;
		src = tiff->samples + (unsigned int)(tiff->stride * y);
		dst = samples + (unsigned int)(stride * y);

		for (x = 0; x < tiff->imagewidth; x++)
		{
			int c = tiff_getcomp(src, s++, tiff->bitspersample);
			*dst++ = tiff->colormap[c + 0] >> 8;
			*dst++ = tiff->colormap[c + 0];
			*dst++ = tiff->colormap[c + maxval] >> 8;
			*dst++ = tiff->colormap[c + maxval];
			*dst++ = tiff->colormap[c + maxval * 2] >> 8;
			*dst++ = tiff->colormap[c + maxval * 2];
			if (tiff->extrasamples)
			{
				/* Assume the first is alpha, and skip the rest. */
				int a = tiff_getcomp(src, s++, tiff->bitspersample);
				if (tiff->bitspersample <= 16)
					a = a << (16 - tiff->bitspersample);
				else
					a = a >> (tiff->bitspersample - 16);
				*dst++ = a >> 8;
				*dst++ = a;
				s += tiff->extrasamples-1;
			}
		}
	}

	tiff->samplesperpixel += 2;
	tiff->bitspersample = 16;
	tiff->stride = stride;
	fz_free(ctx, tiff->samples);
	tiff->samples = samples;
}

static unsigned
tiff_decode_data(fz_context *ctx, struct tiff *tiff, const unsigned char *rp, unsigned int rlen, unsigned char *wp, unsigned int wlen)
{
	fz_stream *encstm = NULL;
	fz_stream *stm = NULL;
	unsigned i, size = 0;
	unsigned char *reversed = NULL;
	fz_stream *jpegtables = NULL;
	int old_tiff;

	if (rp + rlen > tiff->ep)
		fz_throw(ctx, FZ_ERROR_GENERIC, "strip extends beyond the end of the file");

	/* the bits are in un-natural order */
	if (tiff->fillorder == 2)
	{
		reversed = fz_malloc(ctx, rlen);
		for (i = 0; i < rlen; i++)
			reversed[i] = bitrev[rp[i]];
		rp = reversed;
	}

	fz_var(jpegtables);
	fz_var(encstm);
	fz_var(stm);

	fz_try(ctx)
	{
		encstm = fz_open_memory(ctx, rp, rlen);

		/* switch on compression to create a filter */
		/* feed each chunk (strip or tile) to the filter */
		/* read out the data into a buffer */
		/* the level above packs the chunk's samples into a pixmap */

		/* type 32773 / packbits -- nothing special (same row-padding as PDF) */
		/* type 2 / ccitt rle -- no EOL, no RTC, rows are byte-aligned */
		/* type 3 and 4 / g3 and g4 -- each strip starts new section */
		/* type 5 / lzw -- each strip is handled separately */

		switch (tiff->compression)
		{
		case 1:
			/* stm already open and reading uncompressed data */
			stm = fz_keep_stream(ctx, encstm);
			break;
		case 2:
		case 3:
		case 4:
			stm = fz_open_faxd(ctx, encstm,
					tiff->compression == 4 ? -1 :
					tiff->compression == 2 ? 0 :
					(int) (tiff->g3opts & 1),
					0,
					tiff->compression == 2,
					tiff->imagewidth,
					tiff->imagelength,
					0,
					1);
			break;
		case 5:
			old_tiff = rp[0] == 0 && (rp[1] & 1);
			stm = fz_open_lzwd(ctx, encstm, old_tiff ? 0 : 1, 9, old_tiff ? 1 : 0, old_tiff);
			break;
		case 6:
			fz_warn(ctx, "deprecated JPEG in TIFF compression not fully supported");
			/* fall through */
		case 7:
			if (tiff->jpegtables && (int)tiff->jpegtableslen > 0)
				jpegtables = fz_open_memory(ctx, tiff->jpegtables, tiff->jpegtableslen);

			stm = fz_open_dctd(ctx, encstm,
					tiff->photometric == 2 || tiff->photometric == 3 ? 0 : -1,
					0,
					jpegtables);
			break;
		case 8:
		case 32946:
			stm = fz_open_flated(ctx, encstm, 15);
			break;
		case 32773:
			stm = fz_open_rld(ctx, encstm);
			break;
		case 34676:
			if (tiff->photometric == 32845)
				stm = fz_open_sgilog32(ctx, encstm, tiff->imagewidth);
			else
				stm = fz_open_sgilog16(ctx, encstm, tiff->imagewidth);
			break;
		case 34677:
			stm = fz_open_sgilog24(ctx, encstm, tiff->imagewidth);
			break;
		case 32809:
			if (tiff->bitspersample != 4)
				fz_throw(ctx, FZ_ERROR_GENERIC, "invalid bits per pixel in thunder encoding");
			stm = fz_open_thunder(ctx, encstm, tiff->imagewidth);
			break;
		default:
			fz_throw(ctx, FZ_ERROR_GENERIC, "unknown TIFF compression: %d", tiff->compression);
		}

		size = (unsigned)fz_read(ctx, stm, wp, wlen);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, jpegtables);
		fz_drop_stream(ctx, encstm);
		fz_drop_stream(ctx, stm);
		fz_free(ctx, reversed);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return size;
}

static void
tiff_paste_tile(fz_context *ctx, struct tiff *tiff, unsigned char *tile, unsigned int row, unsigned int col)
{
	unsigned int x, y, k;

	for (y = 0; y < tiff->tilelength && row + y < tiff->imagelength; y++)
	{
		for (x = 0; x < tiff->tilewidth && col + x < tiff->imagewidth; x++)
		{
			for (k = 0; k < tiff->samplesperpixel; k++)
			{
				unsigned char *dst, *src;

				dst = tiff->samples;
				dst += (row + y) * tiff->stride;
				dst += (((col + x) * tiff->samplesperpixel + k) * tiff->bitspersample + 7) / 8;

				src = tile;
				src += y * tiff->tilestride;
				src += ((x * tiff->samplesperpixel + k) * tiff->bitspersample + 7) / 8;

				switch (tiff->bitspersample)
				{
				case 1: *dst |= (*src >> (7 - 1 * ((col + x) % 8))) & 0x1; break;
				case 2: *dst |= (*src >> (6 - 2 * ((col + x) % 4))) & 0x3; break;
				case 4: *dst |= (*src >> (4 - 4 * ((col + x) % 2))) & 0xf; break;
				case 8: *dst = *src; break;
				case 16: dst[0] = src[0]; dst[1] = src[1]; break;
				case 24: dst[0] = src[0]; dst[1] = src[1]; dst[2] = src[2]; break;
				case 32: dst[0] = src[0]; dst[1] = src[1]; dst[2] = src[2]; dst[3] = src[3]; break;
				}
			}
		}
	}
}

static void
tiff_paste_subsampled_tile(fz_context *ctx, struct tiff *tiff, unsigned char *tile, unsigned len, unsigned tw, unsigned th, unsigned col, unsigned row)
{
	/*
	This explains how the samples are laid out in tiff data, the spec example is non-obvious.
	The y, cb, cr indicies follow the spec, i.e. y17 is the y sample at row 1, column 7.
	All indicies start at 0.

	hexlookup = (horizontalsubsampling & 0xf) << 4 | (verticalsubsampling & 0xf)

	0x11	y00 cb00 cr00	0x21	y00 y01 cb00 cr00	0x41	y00 y01 y02 y03 cb00 cr00
		y01 cb01 cr01		y10 y11 cb01 cr01		y04 y05 y06 y07 cb01 cr01
		....			...				...
		y10 cb10 cr10		y20 y21 cb10 cr10		y10 y11 y12 y13 cb10 cr10
		y11 cb11 cr11		y30 y31 cb11 cr11		y14 y15 y16 y17 cb11 cr11

	0x12	y00		0x22	y00 y01			0x42	y00 y01 y02 y03
		y10 cb00 cr00		y10 y11 cb00 cr00		y10 y11 y12 y13 cb00 cr00
		y01			y02 y03				y04 y05 y06 y07
		y11 cb01 cr01		y12 y13 cb01 cr01		y14 y15 y16 y17 cb01 cr01
		....			...				...
		y20			y20 y21				y20 y21 y22 y23
		y30 cb10 cr10		y30 y31 cb10 cr10		y30 y31 y32 y33 cb10 cr10
		y21			y22 y23				y24 y25 y26 y27
		y31 cb11 cr11		y32 y33 cb11 cr11		y34 y35 y36 y37 cb11 cr11

	0x14	y00		0x24	y00 y01			0x44	y00 y01 y02 y03
		y10			y10 y11				y10 y11 y12 y13
		y20			y20 y21				y20 y21 y22 y23
		y30 cb00 cr00		y30 y31 cb00 cr00		y30 y31 y32 y33 cb00 cr00
		y01			y02 y03				y04 y05 y06 y07
		y11			y12 y13				y14 y15 y16 y17
		y21			y22 y23				y24 y25 y26 y27
		y31 cb01 cr01		y32 y33 cb01 cr01		y34 y35 y36 y37 cb01 cr01
		....			...				...
		y40			y40 y41				y40 y41 y42 y43
		y50			y50 y51				y50 y51 y52 y53
		y60			y60 y61				y60 y61 y62 y63
		y70 cb10 cr10		y70 y71 cb10 cr10		y70 y71 y72 y73 cb10 cr10
		y41			y42 y43				y44 y45 y46 y47
		y51			y52 y53				y54 y55 y56 y57
		y61			y62 y63				y64 y65 y66 y67
		y71 cb11 cr11		y72 y73 cb11 cr11		y74 y75 y76 y77 cb11 cr11
	*/

	unsigned char *src = tile;
	unsigned char *dst;
	unsigned x, y, w, h; /* coordinates and dimensions of entire image */
	unsigned sx, sy, sw, sh; /* coordinates and dimensions of a single subsample region, i.e. max 4 x 4 samples */
	int k;
	int offsets[4 * 4 * 3]; /* for a pixel position, these point to all pixel components in a subsample region */
	int *offset = offsets;

	assert(tiff->samplesperpixel == 3);
	assert(tiff->bitspersample == 8);

	w = tiff->imagewidth;
	h = tiff->imagelength;

	sx = 0;
	sy = 0;
	sw = tiff->ycbcrsubsamp[0];
	sh = tiff->ycbcrsubsamp[1];
	if (sw > 4 || sh > 4 || !fz_is_pow2(sw) || !fz_is_pow2(sh))
		fz_throw(ctx, FZ_ERROR_GENERIC, "Illegal TIFF Subsample values %d %d", sw, sh);

	for (k = 0; k < 3; k++)
		for (y = 0; y < sh; y++)
			for (x = 0; x < sw; x++)
				*offset++ = k + y * tiff->stride + x * 3;

	offset = offsets;
	x = col;
	y = row;
	k = 0;

	dst = &tiff->samples[row * tiff->stride + col * 3];

	while (src < tile + len)
	{
		if (k == 0)
		{ /* put all Y samples for a subsample region at the correct image pixel */
			if (y + sy < h && y + sy < row + th && x + sx < w && x + sx < col + tw)
				dst[*offset] = *src;
			offset++;

			if (++sx >= sw)
			{
				sx = 0;
				if (++sy >= sh)
				{
					sy = 0;
					k++;
				}
			}
		}
		else
		{ /* put all Cb/Cr samples for a subsample region at the correct image pixel */
			for (sy = 0; sy < sh; sy++)
				for (sx = 0; sx < sw; sx++)
				{
					if (y + sy < h && y + sy < row + th && x + sx < w && x + sx < col + tw)
						dst[*offset] = *src;
					offset++;
				}

			if (++k >= 3)
			{ /* we're done with this subsample region, on to the next one */
				k = sx = sy = 0;
				offset = offsets;

				dst += sw * 3;

				x += sw;
				if (x >= col + tw)
				{
					dst -= (x - (col + tw)) * 3;
					dst += (sh - 1) * w * 3;
					dst += col * 3;
					x = col;
					y += sh;
				}
			}
		}

		src++;
	}
}

static void
tiff_decode_tiles(fz_context *ctx, struct tiff *tiff)
{
	unsigned char *data;
	unsigned x, y, wlen, tile;
	unsigned tiles, tilesacross, tilesdown;

	tilesdown = (tiff->imagelength + tiff->tilelength - 1) / tiff->tilelength;
	tilesacross = (tiff->imagewidth + tiff->tilewidth - 1) / tiff->tilewidth;
	tiles = tilesacross * tilesdown;
	if (tiff->tileoffsetslen < tiles || tiff->tilebytecountslen < tiles)
		fz_throw(ctx, FZ_ERROR_GENERIC, "insufficient tile metadata");

	/* JPEG can handle subsampling on its own */
	if (tiff->photometric == 6 && tiff->compression != 6 && tiff->compression != 7)
	{
		/* regardless of how this is subsampled, a tile is never larger */
		if (tiff->tilelength >= tiff->ycbcrsubsamp[1])
			wlen = tiff->tilestride * tiff->tilelength;
		else
			wlen = tiff->tilestride * tiff->ycbcrsubsamp[1];

		data = tiff->data = Memento_label(fz_malloc(ctx, wlen), "tiff_tile_jpg");

		tile = 0;
		for (x = 0; x < tiff->imagelength; x += tiff->tilelength)
		{
			for (y = 0; y < tiff->imagewidth; y += tiff->tilewidth)
			{
				unsigned int offset = tiff->tileoffsets[tile];
				unsigned int rlen = tiff->tilebytecounts[tile];
				const unsigned char *rp = tiff->bp + offset;
				unsigned decoded;

				if (offset > (unsigned)(tiff->ep - tiff->bp))
					fz_throw(ctx, FZ_ERROR_GENERIC, "invalid tile offset %u", offset);
				if (rlen > (unsigned)(tiff->ep - rp))
					fz_throw(ctx, FZ_ERROR_GENERIC, "invalid tile byte count %u", rlen);

				decoded = tiff_decode_data(ctx, tiff, rp, rlen, data, wlen);
				tiff_paste_subsampled_tile(ctx, tiff, data, decoded, tiff->tilewidth, tiff->tilelength, x, y);
				tile++;
			}
		}
	}
	else
	{
		wlen = tiff->tilelength * tiff->tilestride;
		data = tiff->data = Memento_label(fz_malloc(ctx, wlen), "tiff_tile");

		tile = 0;
		for (x = 0; x < tiff->imagelength; x += tiff->tilelength)
		{
			for (y = 0; y < tiff->imagewidth; y += tiff->tilewidth)
			{
				unsigned int offset = tiff->tileoffsets[tile];
				unsigned int rlen = tiff->tilebytecounts[tile];
				const unsigned char *rp = tiff->bp + offset;

				if (offset > (unsigned)(tiff->ep - tiff->bp))
					fz_throw(ctx, FZ_ERROR_GENERIC, "invalid tile offset %u", offset);
				if (rlen > (unsigned)(tiff->ep - rp))
					fz_throw(ctx, FZ_ERROR_GENERIC, "invalid tile byte count %u", rlen);

				if (tiff_decode_data(ctx, tiff, rp, rlen, data, wlen) != wlen)
					fz_throw(ctx, FZ_ERROR_GENERIC, "decoded tile is the wrong size");

				tiff_paste_tile(ctx, tiff, data, x, y);
				tile++;
			}
		}
	}
}

static void
tiff_decode_strips(fz_context *ctx, struct tiff *tiff)
{
	unsigned char *data;
	unsigned strips;
	unsigned strip;
	unsigned y;

	strips = (tiff->imagelength + tiff->rowsperstrip - 1) / tiff->rowsperstrip;
	if (tiff->stripoffsetslen < strips || tiff->stripbytecountslen < strips)
		fz_throw(ctx, FZ_ERROR_GENERIC, "insufficient strip metadata");

	data = tiff->samples;

	/* JPEG can handle subsampling on its own */
	if (tiff->photometric == 6 && tiff->compression != 6 && tiff->compression != 7)
	{
		unsigned wlen;
		unsigned rowsperstrip;

		/* regardless of how this is subsampled, a strip is never taller */
		if (tiff->rowsperstrip >= tiff->ycbcrsubsamp[1])
			rowsperstrip = tiff->rowsperstrip;
		else
			rowsperstrip = tiff->ycbcrsubsamp[1];

		wlen = rowsperstrip * tiff->stride;
		data = tiff->data = Memento_label(fz_malloc(ctx, wlen), "tiff_strip_jpg");

		strip = 0;
		for (y = 0; y < tiff->imagelength; y += rowsperstrip)
		{
			unsigned offset = tiff->stripoffsets[strip];
			unsigned rlen = tiff->stripbytecounts[strip];
			const unsigned char *rp = tiff->bp + offset;
			int decoded;

			if (offset > (unsigned)(tiff->ep - tiff->bp))
				fz_throw(ctx, FZ_ERROR_GENERIC, "invalid strip offset %u", offset);
			if (rlen > (unsigned)(tiff->ep - rp))
				fz_throw(ctx, FZ_ERROR_GENERIC, "invalid strip byte count %u", rlen);

			decoded = tiff_decode_data(ctx, tiff, rp, rlen, data, wlen);
			tiff_paste_subsampled_tile(ctx, tiff, data, decoded, tiff->imagewidth, tiff->rowsperstrip, 0, y);
			strip++;
		}
	}
	else
	{
		strip = 0;
		for (y = 0; y < tiff->imagelength; y += tiff->rowsperstrip)
		{
			unsigned offset = tiff->stripoffsets[strip];
			unsigned rlen = tiff->stripbytecounts[strip];
			unsigned wlen = tiff->stride * tiff->rowsperstrip;
			const unsigned char *rp = tiff->bp + offset;

			if (offset > (unsigned)(tiff->ep - tiff->bp))
				fz_throw(ctx, FZ_ERROR_GENERIC, "invalid strip offset %u", offset);
			if (rlen > (unsigned)(tiff->ep - rp))
				fz_throw(ctx, FZ_ERROR_GENERIC, "invalid strip byte count %u", rlen);

			/* if imagelength is not a multiple of rowsperstrip, adjust the expectation of the size of the decoded data */
			if (y + tiff->rowsperstrip >= tiff->imagelength)
				wlen = tiff->stride * (tiff->imagelength - y);

			if (tiff_decode_data(ctx, tiff, rp, rlen, data, wlen) < wlen)
			{
				fz_warn(ctx, "premature end of data in decoded strip");
				break;
			}

			data += wlen;
			strip ++;
		}
	}
}

static inline int tiff_readbyte(struct tiff *tiff)
{
	if (tiff->rp < tiff->ep)
		return *tiff->rp++;
	return EOF;
}

static inline unsigned readshort(struct tiff *tiff)
{
	unsigned a = tiff_readbyte(tiff);
	unsigned b = tiff_readbyte(tiff);
	if (tiff->order == TII)
		return (b << 8) | a;
	return (a << 8) | b;
}

static inline unsigned tiff_readlong(struct tiff *tiff)
{
	unsigned a = tiff_readbyte(tiff);
	unsigned b = tiff_readbyte(tiff);
	unsigned c = tiff_readbyte(tiff);
	unsigned d = tiff_readbyte(tiff);
	if (tiff->order == TII)
		return (d << 24) | (c << 16) | (b << 8) | a;
	return (a << 24) | (b << 16) | (c << 8) | d;
}

static void
tiff_read_bytes(unsigned char *p, struct tiff *tiff, unsigned ofs, unsigned n)
{
	if (ofs > (unsigned)(tiff->ep - tiff->bp))
		ofs = (unsigned)(tiff->ep - tiff->bp);
	tiff->rp = tiff->bp + ofs;

	while (n--)
		*p++ = tiff_readbyte(tiff);
}

static void
tiff_read_tag_value(unsigned *p, struct tiff *tiff, unsigned type, unsigned ofs, unsigned n)
{
	unsigned den;

	if (ofs > (unsigned)(tiff->ep - tiff->bp))
		ofs = (unsigned)(tiff->ep - tiff->bp);
	tiff->rp = tiff->bp + ofs;

	while (n--)
	{
		switch (type)
		{
		case TRATIONAL:
			*p = tiff_readlong(tiff);
			den = tiff_readlong(tiff);
			if (den)
				*p = *p / den;
			else
				*p = UINT_MAX;
			p ++;
			break;
		case TBYTE: *p++ = tiff_readbyte(tiff); break;
		case TSHORT: *p++ = readshort(tiff); break;
		case TLONG: *p++ = tiff_readlong(tiff); break;
		default: *p++ = 0; break;
		}
	}
}

static void
tiff_read_tag(fz_context *ctx, struct tiff *tiff, unsigned offset)
{
	unsigned tag;
	unsigned type;
	unsigned count;
	unsigned value;

	tiff->rp = tiff->bp + offset;

	tag = readshort(tiff);
	type = readshort(tiff);
	count = tiff_readlong(tiff);

	if ((type == TBYTE && count <= 4) ||
			(type == TSHORT && count <= 2) ||
			(type == TLONG && count <= 1))
		value = tiff->rp - tiff->bp;
	else
		value = tiff_readlong(tiff);

	switch (tag)
	{
	case NewSubfileType:
		tiff_read_tag_value(&tiff->subfiletype, tiff, type, value, 1);
		break;
	case ImageWidth:
		tiff_read_tag_value(&tiff->imagewidth, tiff, type, value, 1);
		break;
	case ImageLength:
		tiff_read_tag_value(&tiff->imagelength, tiff, type, value, 1);
		break;
	case BitsPerSample:
		tiff_read_tag_value(&tiff->bitspersample, tiff, type, value, 1);
		break;
	case Compression:
		tiff_read_tag_value(&tiff->compression, tiff, type, value, 1);
		break;
	case PhotometricInterpretation:
		tiff_read_tag_value(&tiff->photometric, tiff, type, value, 1);
		break;
	case FillOrder:
		tiff_read_tag_value(&tiff->fillorder, tiff, type, value, 1);
		break;
	case SamplesPerPixel:
		tiff_read_tag_value(&tiff->samplesperpixel, tiff, type, value, 1);
		break;
	case RowsPerStrip:
		tiff_read_tag_value(&tiff->rowsperstrip, tiff, type, value, 1);
		break;
	case XResolution:
		tiff_read_tag_value(&tiff->xresolution, tiff, type, value, 1);
		break;
	case YResolution:
		tiff_read_tag_value(&tiff->yresolution, tiff, type, value, 1);
		break;
	case PlanarConfiguration:
		tiff_read_tag_value(&tiff->planar, tiff, type, value, 1);
		break;
	case T4Options:
		tiff_read_tag_value(&tiff->g3opts, tiff, type, value, 1);
		break;
	case T6Options:
		tiff_read_tag_value(&tiff->g4opts, tiff, type, value, 1);
		break;
	case Predictor:
		tiff_read_tag_value(&tiff->predictor, tiff, type, value, 1);
		break;
	case ResolutionUnit:
		tiff_read_tag_value(&tiff->resolutionunit, tiff, type, value, 1);
		break;
	case YCbCrSubSampling:
		tiff_read_tag_value(tiff->ycbcrsubsamp, tiff, type, value, 2);
		break;
	case ExtraSamples:
		tiff_read_tag_value(&tiff->extrasamples, tiff, type, value, 1);
		break;

	case ICCProfile:
		if (tiff->profile)
			fz_throw(ctx, FZ_ERROR_GENERIC, "at most one ICC profile tag allowed");
		tiff->profile = Memento_label(fz_malloc(ctx, count), "tiff_profile");
		/* ICC profile data type is set to UNDEFINED.
		 * TBYTE reading not correct in tiff_read_tag_value */
		tiff_read_bytes(tiff->profile, tiff, value, count);
		tiff->profilesize = count;
		break;

	case JPEGTables:
		/* Check both value and value + count to allow for overflow */
		if (value > (size_t)(tiff->ep - tiff->bp) || value + count > (size_t)(tiff->ep - tiff->bp))
			fz_throw(ctx, FZ_ERROR_GENERIC, "TIFF JPEG tables out of range");
		tiff->jpegtables = tiff->bp + value;
		tiff->jpegtableslen = count;
		break;

	case StripOffsets:
		if (tiff->stripoffsets)
			fz_throw(ctx, FZ_ERROR_GENERIC, "at most one strip offsets tag allowed");
		tiff->stripoffsets = Memento_label(fz_malloc_array(ctx, count, unsigned), "tiff_stripoffsets");
		tiff_read_tag_value(tiff->stripoffsets, tiff, type, value, count);
		tiff->stripoffsetslen = count;
		break;

	case StripByteCounts:
		if (tiff->stripbytecounts)
			fz_throw(ctx, FZ_ERROR_GENERIC, "at most one strip byte counts tag allowed");
		tiff->stripbytecounts = Memento_label(fz_malloc_array(ctx, count, unsigned), "tiff_stripbytecounts");
		tiff_read_tag_value(tiff->stripbytecounts, tiff, type, value, count);
		tiff->stripbytecountslen = count;
		break;

	case ColorMap:
		if (tiff->colormap)
			fz_throw(ctx, FZ_ERROR_GENERIC, "at most one color map allowed");
		tiff->colormap = Memento_label(fz_malloc_array(ctx, count, unsigned), "tiff_colormap");
		tiff_read_tag_value(tiff->colormap, tiff, type, value, count);
		tiff->colormaplen = count;
		break;

	case TileWidth:
		tiff_read_tag_value(&tiff->tilewidth, tiff, type, value, 1);
		break;

	case TileLength:
		tiff_read_tag_value(&tiff->tilelength, tiff, type, value, 1);
		break;

	case TileOffsets:
		if (tiff->tileoffsets)
			fz_throw(ctx, FZ_ERROR_GENERIC, "at most one tile offsets tag allowed");
		tiff->tileoffsets = Memento_label(fz_malloc_array(ctx, count, unsigned), "tiff_tileoffsets");
		tiff_read_tag_value(tiff->tileoffsets, tiff, type, value, count);
		tiff->tileoffsetslen = count;
		break;

	case TileByteCounts:
		if (tiff->tilebytecounts)
			fz_throw(ctx, FZ_ERROR_GENERIC, "at most one tile byte counts tag allowed");
		tiff->tilebytecounts = Memento_label(fz_malloc_array(ctx, count, unsigned), "tiff_tilebytecounts");
		tiff_read_tag_value(tiff->tilebytecounts, tiff, type, value, count);
		tiff->tilebytecountslen = count;
		break;

	default:
		/* fz_warn(ctx, "unknown tag: %d t=%d n=%d", tag, type, count); */
		break;
	}
}

static void
tiff_swap_byte_order(unsigned char *buf, int n)
{
	int i, t;
	for (i = 0; i < n; i++)
	{
		t = buf[i * 2 + 0];
		buf[i * 2 + 0] = buf[i * 2 + 1];
		buf[i * 2 + 1] = t;
	}
}

static void
tiff_scale_lab_samples(fz_context *ctx, unsigned char *buf, int bps, int n)
{
	int i;
	if (bps == 8)
		for (i = 0; i < n; i++, buf += 3)
		{
			buf[1] ^= 128;
			buf[2] ^= 128;
		}
	else if (bps == 16)
		for (i = 0; i < n; i++, buf += 6)
		{
			buf[2] ^= 128;
			buf[4] ^= 128;
		}
}

static void
tiff_read_header(fz_context *ctx, struct tiff *tiff, const unsigned char *buf, size_t len)
{
	unsigned version;

	memset(tiff, 0, sizeof(struct tiff));
	tiff->bp = buf;
	tiff->rp = buf;
	tiff->ep = buf + len;

	/* tag defaults, where applicable */
	tiff->bitspersample = 1;
	tiff->compression = 1;
	tiff->samplesperpixel = 1;
	tiff->resolutionunit = 2;
	tiff->rowsperstrip = 0xFFFFFFFF;
	tiff->fillorder = 1;
	tiff->planar = 1;
	tiff->subfiletype = 0;
	tiff->predictor = 1;
	tiff->ycbcrsubsamp[0] = 2;
	tiff->ycbcrsubsamp[1] = 2;

	/*
	 * Read IFH
	 */

	/* get byte order marker */
	tiff->order = readshort(tiff);
	if (tiff->order != TII && tiff->order != TMM)
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a TIFF file, wrong magic marker");

	/* check version */
	version = readshort(tiff);
	if (version != 42)
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a TIFF file, wrong version marker");

	/* get offset of IFD */
	tiff->ifd_offsets = Memento_label(fz_malloc_array(ctx, 1, unsigned), "tiff_ifd_offsets");
	tiff->ifd_offsets[0] = tiff_readlong(tiff);
	tiff->ifds = 1;
}

static unsigned
tiff_next_ifd(fz_context *ctx, struct tiff *tiff, unsigned offset)
{
	unsigned count;
	int i;

	if (offset > (unsigned)(tiff->ep - tiff->bp))
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid IFD offset %u", offset);

	tiff->rp = tiff->bp + offset;
	count = readshort(tiff);

	if (count * 12 > (unsigned)(tiff->ep - tiff->rp))
		fz_throw(ctx, FZ_ERROR_GENERIC, "overlarge IFD entry count %u", count);

	tiff->rp += count * 12;
	offset = tiff_readlong(tiff);

	for (i = 0; i < tiff->ifds; i++)
		if (tiff->ifd_offsets[i] == offset)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cycle in IFDs detected");

	tiff->ifd_offsets = fz_realloc_array(ctx, tiff->ifd_offsets, tiff->ifds + 1, unsigned);
	tiff->ifd_offsets[tiff->ifds] = offset;
	tiff->ifds++;

	return offset;
}

static void
tiff_seek_ifd(fz_context *ctx, struct tiff *tiff, int subimage)
{
	unsigned offset = tiff->ifd_offsets[0];

	while (subimage--)
	{
		offset = tiff_next_ifd(ctx, tiff, offset);

		if (offset == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "subimage index %i out of range", subimage);
	}

	tiff->rp = tiff->bp + offset;

	if (tiff->rp < tiff->bp || tiff->rp > tiff->ep)
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid IFD offset %u", offset);
}

static void
tiff_read_ifd(fz_context *ctx, struct tiff *tiff)
{
	unsigned offset;
	unsigned count;
	unsigned i;

	offset = tiff->rp - tiff->bp;

	count = readshort(tiff);

	if (count * 12 > (unsigned)(tiff->ep - tiff->rp))
		fz_throw(ctx, FZ_ERROR_GENERIC, "overlarge IFD entry count %u", count);

	offset += 2;
	for (i = 0; i < count; i++)
	{
		tiff_read_tag(ctx, tiff, offset);
		offset += 12;
	}
}

static void
tiff_ycc_to_rgb(fz_context *ctx, struct tiff *tiff)
{
	unsigned x, y;
	int offset = tiff->samplesperpixel;

	for (y = 0; y < tiff->imagelength; y++)
	{
		unsigned char * row = &tiff->samples[tiff->stride * y];
		for (x = 0; x < tiff->imagewidth; x++)
		{
			int ycc[3];
			ycc[0] = row[x * offset + 0];
			ycc[1] = row[x * offset + 1] - 128;
			ycc[2] = row[x * offset + 2] - 128;

			row[x * offset + 0] = fz_clampi(ycc[0] + 1.402f * ycc[2], 0, 255);
			row[x * offset + 1] = fz_clampi(ycc[0] - 0.34413f * ycc[1] - 0.71414f * ycc[2], 0, 255);
			row[x * offset + 2] = fz_clampi(ycc[0] + 1.772f * ycc[1], 0, 255);
		}
	}
}

static void
tiff_decode_ifd(fz_context *ctx, struct tiff *tiff)
{
	unsigned i;

	if (tiff->imagelength <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image height must be > 0");
	if (tiff->imagewidth <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image width must be > 0");
	if (tiff->bitspersample > 16 || !fz_is_pow2(tiff->bitspersample))
		fz_throw(ctx, FZ_ERROR_GENERIC, "bits per sample illegal %d", tiff->bitspersample);
	if (tiff->samplesperpixel == 0 || tiff->samplesperpixel >= FZ_MAX_COLORS)
		fz_throw(ctx, FZ_ERROR_GENERIC, "components per pixel out of range");
	if (tiff->imagelength > UINT_MAX / tiff->imagewidth / (tiff->samplesperpixel + 2) / (tiff->bitspersample / 8 + 1))
		fz_throw(ctx, FZ_ERROR_GENERIC, "image too large");

	if (tiff->planar != 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image data is not in chunky format");

	if (tiff->photometric == 6)
	{
		if (tiff->samplesperpixel != 3)
			fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported samples per pixel when subsampling");
		if (tiff->bitspersample != 8)
			fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported bits per sample when subsampling");
		if (tiff->ycbcrsubsamp[0] == 0 || tiff->ycbcrsubsamp[1] == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "unsupported subsampling factor");
	}

	tiff->stride = (tiff->imagewidth * tiff->samplesperpixel * tiff->bitspersample + 7) / 8;
	tiff->tilestride = (tiff->tilewidth * tiff->samplesperpixel * tiff->bitspersample + 7) / 8;

	switch (tiff->photometric)
	{
	case 0: /* WhiteIsZero -- inverted */
		tiff->colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
		break;
	case 1: /* BlackIsZero */
		tiff->colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
		break;
	case 2: /* RGB */
		tiff->colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		break;
	case 3: /* RGBPal */
		tiff->colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		break;
	case 4: /* Transparency mask */
		tiff->colorspace = NULL;
		break;
	case 5: /* CMYK */
		tiff->colorspace = fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
		break;
	case 6: /* YCbCr */
		/* it's probably a jpeg ... we let jpeg convert to rgb */
		tiff->colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		break;
	case 8: /* Direct L*a*b* encoding. a*, b* signed values */
	case 9: /* ICC Style L*a*b* encoding */
		tiff->colorspace = fz_keep_colorspace(ctx, fz_device_lab(ctx));
		break;
	case 32844: /* SGI CIE Log 2 L (16bpp Greyscale) */
		tiff->colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
		if (tiff->bitspersample != 8)
			tiff->bitspersample = 8;
		tiff->stride >>= 1;
		break;
	case 32845: /* SGI CIE Log 2 L, u, v (24bpp or 32bpp) */
		tiff->colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		if (tiff->bitspersample != 8)
			tiff->bitspersample = 8;
		tiff->stride >>= 1;
		break;
	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown photometric: %d", tiff->photometric);
	}

#if FZ_ENABLE_ICC
	if (tiff->profile)
	{
		fz_buffer *buff = NULL;
		fz_colorspace *icc = NULL;
		fz_var(buff);
		fz_try(ctx)
		{
			buff = fz_new_buffer_from_copied_data(ctx, tiff->profile, tiff->profilesize);
			icc = fz_new_icc_colorspace(ctx, fz_colorspace_type(ctx, tiff->colorspace), 0, NULL, buff);
			fz_drop_colorspace(ctx, tiff->colorspace);
			tiff->colorspace = icc;
		}
		fz_always(ctx)
			fz_drop_buffer(ctx, buff);
		fz_catch(ctx)
			fz_warn(ctx, "ignoring embedded ICC profile");
	}
#endif

	if (!tiff->colorspace && tiff->samplesperpixel < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too few components for transparency mask");
	if (tiff->colorspace && tiff->colormap && tiff->samplesperpixel < 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too few components for RGBPal");
	if (tiff->colorspace && !tiff->colormap && tiff->samplesperpixel < (unsigned) fz_colorspace_n(ctx, tiff->colorspace))
		fz_throw(ctx, FZ_ERROR_GENERIC, "fewer components per pixel than indicated by colorspace");

	switch (tiff->resolutionunit)
	{
	case 2:
		/* no unit conversion needed */
		break;
	case 3:
		tiff->xresolution = tiff->xresolution * 254 / 100;
		tiff->yresolution = tiff->yresolution * 254 / 100;
		break;
	default:
		tiff->xresolution = 96;
		tiff->yresolution = 96;
		break;
	}

	/* Note xres and yres could be 0 even if unit was set. If so default to 96dpi. */
	if (tiff->xresolution == 0 || tiff->yresolution == 0)
	{
		tiff->xresolution = 96;
		tiff->yresolution = 96;
	}

	if (tiff->rowsperstrip > tiff->imagelength)
		tiff->rowsperstrip = tiff->imagelength;

	/* some creators don't write byte counts for uncompressed images */
	if (tiff->compression == 1)
	{
		if (tiff->rowsperstrip == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "rowsperstrip cannot be 0");
		if (!tiff->tilelength && !tiff->tilewidth && !tiff->stripbytecounts)
		{
			tiff->stripbytecountslen = (tiff->imagelength + tiff->rowsperstrip - 1) / tiff->rowsperstrip;
			tiff->stripbytecounts = Memento_label(fz_malloc_array(ctx, tiff->stripbytecountslen, unsigned), "tiff_stripbytecounts");
			for (i = 0; i < tiff->stripbytecountslen; i++)
				tiff->stripbytecounts[i] = tiff->rowsperstrip * tiff->stride;
		}
		if (tiff->tilelength && tiff->tilewidth && !tiff->tilebytecounts)
		{
			unsigned tilesdown = (tiff->imagelength + tiff->tilelength - 1) / tiff->tilelength;
			unsigned tilesacross = (tiff->imagewidth + tiff->tilewidth - 1) / tiff->tilewidth;
			tiff->tilebytecountslen = tilesacross * tilesdown;
			tiff->tilebytecounts = Memento_label(fz_malloc_array(ctx, tiff->tilebytecountslen, unsigned), "tiff_tilebytecounts");
			for (i = 0; i < tiff->tilebytecountslen; i++)
				tiff->tilebytecounts[i] = tiff->tilelength * tiff->tilestride;
		}
	}

	/* some creators write strip tags when they meant to write tile tags... */
	if (tiff->tilelength && tiff->tilewidth)
	{
		if (!tiff->tileoffsets && !tiff->tileoffsetslen &&
				tiff->stripoffsets && tiff->stripoffsetslen)
		{
			tiff->tileoffsets = tiff->stripoffsets;
			tiff->tileoffsetslen = tiff->stripoffsetslen;
			tiff->stripoffsets = NULL;
			tiff->stripoffsetslen = 0;
		}
		if (!tiff->tilebytecounts && !tiff->tilebytecountslen &&
				tiff->stripbytecounts && tiff->stripbytecountslen)
		{
			tiff->tilebytecounts = tiff->stripbytecounts;
			tiff->tilebytecountslen = tiff->stripbytecountslen;
			tiff->stripbytecounts = NULL;
			tiff->stripbytecountslen = 0;
		}
	}
}

static void
tiff_decode_samples(fz_context *ctx, struct tiff *tiff)
{
	unsigned i;

	if (tiff->imagelength > UINT_MAX / tiff->stride)
		fz_throw(ctx, FZ_ERROR_MEMORY, "image too large");
	tiff->samples = Memento_label(fz_malloc(ctx, (size_t)tiff->imagelength * tiff->stride), "tiff_samples");
	memset(tiff->samples, 0x55, (size_t)tiff->imagelength * tiff->stride);

	if (tiff->tilelength && tiff->tilewidth && tiff->tileoffsets && tiff->tilebytecounts)
		tiff_decode_tiles(ctx, tiff);
	else if (tiff->rowsperstrip && tiff->stripoffsets && tiff->stripbytecounts)
		tiff_decode_strips(ctx, tiff);
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "image is missing both strip and tile data");

	/* Predictor (only for LZW and Flate) */
	if ((tiff->compression == 5 || tiff->compression == 8 || tiff->compression == 32946) && tiff->predictor == 2)
	{
		unsigned char *p = tiff->samples;
		for (i = 0; i < tiff->imagelength; i++)
		{
			tiff_unpredict_line(p, tiff->imagewidth, tiff->samplesperpixel, tiff->bitspersample);
			p += tiff->stride;
		}
	}

	/* YCbCr -> RGB, but JPEG already has done this conversion  */
	if (tiff->photometric == 6 && tiff->compression != 6 && tiff->compression != 7)
		tiff_ycc_to_rgb(ctx, tiff);

	/* RGBPal */
	if (tiff->photometric == 3 && tiff->colormap)
		tiff_expand_colormap(ctx, tiff);

	/* WhiteIsZero .. invert */
	if (tiff->photometric == 0)
	{
		unsigned char *p = tiff->samples;
		for (i = 0; i < tiff->imagelength; i++)
		{
			tiff_invert_line(p, tiff->imagewidth, tiff->samplesperpixel, tiff->bitspersample, tiff->extrasamples);
			p += tiff->stride;
		}
	}

	/* Premultiplied transparency */
	if (tiff->extrasamples == 1)
	{
		/* In GhostXPS we undo the premultiplication here; muxps holds
		 * all our images premultiplied by default, so nothing to do.
		 */
	}

	/* Non-premultiplied transparency */
	if (tiff->extrasamples == 2)
	{
		/* Premultiplied files are corrected for elsewhere */
	}

	/* Byte swap 16-bit images to big endian if necessary */
	if (tiff->bitspersample == 16 && tiff->order == TII)
		tiff_swap_byte_order(tiff->samples, tiff->imagewidth * tiff->imagelength * tiff->samplesperpixel);

	/* Lab colorspace expects all sample components 0..255.
	TIFF supplies them as L = 0..255, a/b = -128..127 (for
	8 bits per sample, -32768..32767 for 16 bits per sample)
	Scale them to the colorspace's expectations. */
	if (tiff->photometric == 8 && tiff->samplesperpixel == 3)
		tiff_scale_lab_samples(ctx, tiff->samples, tiff->bitspersample, tiff->imagewidth * tiff->imagelength);
}

fz_pixmap *
fz_load_tiff_subimage(fz_context *ctx, const unsigned char *buf, size_t len, int subimage)
{
	fz_pixmap *image = NULL;
	struct tiff tiff = { 0 };
	int alpha;

	fz_var(image);

	fz_try(ctx)
	{
		tiff_read_header(ctx, &tiff, buf, len);
		tiff_seek_ifd(ctx, &tiff, subimage);
		tiff_read_ifd(ctx, &tiff);

		/* Decode the image data */
		tiff_decode_ifd(ctx, &tiff);
		tiff_decode_samples(ctx, &tiff);

		/* Expand into fz_pixmap struct */
		alpha = tiff.extrasamples != 0 || tiff.colorspace == NULL;
		image = fz_new_pixmap(ctx, tiff.colorspace, tiff.imagewidth, tiff.imagelength, NULL, alpha);
		image->xres = tiff.xresolution;
		image->yres = tiff.yresolution;

		fz_unpack_tile(ctx, image, tiff.samples, tiff.samplesperpixel, tiff.bitspersample, tiff.stride, 0);

		/* We should only do this on non-pre-multiplied images, but files in the wild are bad */
		/* TODO: check if any samples are non-premul to detect bad files */
		if (tiff.extrasamples /* == 2 */)
			fz_premultiply_pixmap(ctx, image);
	}
	fz_always(ctx)
	{
		/* Clean up scratch memory */
		fz_drop_colorspace(ctx, tiff.colorspace);
		fz_free(ctx, tiff.colormap);
		fz_free(ctx, tiff.stripoffsets);
		fz_free(ctx, tiff.stripbytecounts);
		fz_free(ctx, tiff.tileoffsets);
		fz_free(ctx, tiff.tilebytecounts);
		fz_free(ctx, tiff.data);
		fz_free(ctx, tiff.samples);
		fz_free(ctx, tiff.profile);
		fz_free(ctx, tiff.ifd_offsets);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, image);
		fz_rethrow(ctx);
	}

	return image;
}

fz_pixmap *
fz_load_tiff(fz_context *ctx, const unsigned char *buf, size_t len)
{
	return fz_load_tiff_subimage(ctx, buf, len, 0);
}

void
fz_load_tiff_info_subimage(fz_context *ctx, const unsigned char *buf, size_t len, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep, int subimage)
{
	struct tiff tiff = { 0 };

	fz_try(ctx)
	{
		tiff_read_header(ctx, &tiff, buf, len);
		tiff_seek_ifd(ctx, &tiff, subimage);
		tiff_read_ifd(ctx, &tiff);

		tiff_decode_ifd(ctx, &tiff);

		*wp = tiff.imagewidth;
		*hp = tiff.imagelength;
		*xresp = (tiff.xresolution ? tiff.xresolution : 96);
		*yresp = (tiff.yresolution ? tiff.yresolution : 96);
		if (tiff.extrasamples /* == 2 */)
		{
			fz_drop_colorspace(ctx, tiff.colorspace);
			tiff.colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		}
		*cspacep = fz_keep_colorspace(ctx, tiff.colorspace);
	}
	fz_always(ctx)
	{
		/* Clean up scratch memory */
		fz_drop_colorspace(ctx, tiff.colorspace);
		fz_free(ctx, tiff.colormap);
		fz_free(ctx, tiff.stripoffsets);
		fz_free(ctx, tiff.stripbytecounts);
		fz_free(ctx, tiff.tileoffsets);
		fz_free(ctx, tiff.tilebytecounts);
		fz_free(ctx, tiff.data);
		fz_free(ctx, tiff.samples);
		fz_free(ctx, tiff.profile);
		fz_free(ctx, tiff.ifd_offsets);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void
fz_load_tiff_info(fz_context *ctx, const unsigned char *buf, size_t len, int *wp, int *hp, int *xresp, int *yresp, fz_colorspace **cspacep)
{
	fz_load_tiff_info_subimage(ctx, buf, len, wp, hp, xresp, yresp, cspacep, 0);
}

int
fz_load_tiff_subimage_count(fz_context *ctx, const unsigned char *buf, size_t len)
{
	unsigned offset;
	unsigned subimage_count = 0;
	struct tiff tiff = { 0 };

	fz_try(ctx)
	{
		tiff_read_header(ctx, &tiff, buf, len);

		offset = tiff.ifd_offsets[0];

		do {
			subimage_count++;
			offset = tiff_next_ifd(ctx, &tiff, offset);
		} while (offset != 0);
	}
	fz_always(ctx)
		fz_free(ctx, tiff.ifd_offsets);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return subimage_count;
}







mupdf-1.21.1-source/source/fitz/log.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <assert.h>
#include <limits.h>
#include <stdio.h>
#include <string.h>

fz_output *fz_new_log_for_module(fz_context *ctx, const char *module)
{
	char text[256];
	char *s = NULL;

	if (module)
	{
		fz_snprintf(text, sizeof(text), "FZ_LOG_FILE_%s", module);
		s = getenv(text);
	}
	if (s == NULL)
		s = getenv("FZ_LOG_FILE");
	if (s == NULL)
		s = "fitz_log.txt";
	return fz_new_output_with_path(ctx, s, 1);
}

void fz_log(fz_context *ctx, const char *fmt, ...)
{
	fz_output *out;
	va_list args;
	va_start(args, fmt);
	fz_try(ctx)
	{
		out = fz_new_log_for_module(ctx, NULL);
		fz_write_vprintf(ctx, out, fmt, args);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
	{
		va_end(args);
		fz_drop_output(ctx, out);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void fz_log_module(fz_context *ctx, const char *module, const char *fmt, ...)
{
	fz_output *out;
	va_list args;
	va_start(args, fmt);
	fz_try(ctx)
	{
		out = fz_new_log_for_module(ctx, module);
		if (module)
			fz_write_printf(ctx, out, "%s\t", module);
		fz_write_vprintf(ctx, out, fmt, args);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
	{
		va_end(args);
		fz_drop_output(ctx, out);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}







mupdf-1.21.1-source/source/fitz/memento.c

/* Copyright (C) 2009-2020 Artifex Software, Inc.
   All Rights Reserved.

   This software is provided AS-IS with no warranty, either express or
   implied.

   This software is distributed under license and may not be copied, modified
   or distributed except as expressly authorized under the terms of that
   license. Refer to licensing information at http://www.artifex.com
   or contact Artifex Software, Inc.,  1305 Grant Avenue - Suite 200,
   Novato, CA 94945, U.S.A., +1(415)492-9861, for further information.
*/

#ifndef MEMENTO_CPP_EXTRAS_ONLY

/* Inspired by Fortify by Simon P Bullen. */

/* Set the following if you're only looking for leaks, not memory overwrites
 * to speed the operation */
/* #define MEMENTO_LEAKONLY */

/* Set the following to keep extra details about the history of blocks */
#define MEMENTO_DETAILS

/* Don't keep blocks around if they'd mean losing more than a quarter of
 * the freelist. */
#define MEMENTO_FREELIST_MAX_SINGLE_BLOCK (MEMENTO_FREELIST_MAX/4)

#define COMPILING_MEMENTO_C

/* SHUT UP, MSVC. I KNOW WHAT I AM DOING. */
#define _CRT_SECURE_NO_WARNINGS

/* We have some GS specific tweaks; more for the GS build environment than
 * anything else. */
/* #define MEMENTO_GS_HACKS */

#ifdef MEMENTO_GS_HACKS
/* For GS we include malloc_.h. Anyone else would just include memento.h */
#include "malloc_.h"
#include "memory_.h"
int atexit(void (*)(void));
#else
#ifdef MEMENTO_MUPDF_HACKS
#include "mupdf/memento.h"
#else
#include "memento.h"
#endif
#include <stdio.h>
#endif
#ifndef _MSC_VER
#include <stdint.h>
#include <limits.h>
#include <unistd.h>
#endif

#include <errno.h>
#include <stdlib.h>
#include <stdarg.h>
#include <string.h>

#ifdef __ANDROID__
#define MEMENTO_ANDROID
#include <stdio.h>
#endif

/* Workaround VS2012 (and earlier) missing va_copy. */
#ifdef _MSC_VER
# if _MSC_VER < 1800 /* Prior to 2013 */
#  ifndef va_copy
#   ifdef __va_copy
#    define va_copy(dst,src) __va_copy(dst,src)
#   else
#    define va_copy(dst,src) memcpy(&dst, &src, sizeof(va_list))
#   endif /* __va_copy */
#  endif /* va_copy */
# endif
#endif

/* Hacks to portably print large sizes */
#ifdef _MSC_VER
#define FMTZ "%llu"
#define FMTZ_CAST _int64
#define FMTP "0x%p"
#else
#define FMTZ "%zu"
#define FMTZ_CAST size_t
#define FMTP "%p"
#endif

#define UB(x) ((intptr_t)((x) & 0xFF))
#define B2I(x) (UB(x) | (UB(x)<<8) | (UB(x)<<16) | (UB(x)<<24))
#define B2P(x) ((void *)(B2I(x) | ((B2I(x)<<16)<<16)))
#define MEMENTO_PREFILL_UBYTE ((unsigned char)(MEMENTO_PREFILL))
#define MEMENTO_PREFILL_USHORT (((unsigned short)MEMENTO_PREFILL_UBYTE) | (((unsigned short)MEMENTO_PREFILL_UBYTE)<<8))
#define MEMENTO_PREFILL_UINT (((unsigned int)MEMENTO_PREFILL_USHORT) | (((unsigned int)MEMENTO_PREFILL_USHORT)<<16))
#define MEMENTO_PREFILL_PTR (void *)(((uintptr_t)MEMENTO_PREFILL_UINT) | ((((uintptr_t)MEMENTO_PREFILL_UINT)<<16)<<16))
#define MEMENTO_POSTFILL_UBYTE ((unsigned char)(MEMENTO_POSTFILL))
#define MEMENTO_POSTFILL_USHORT (((unsigned short)MEMENTO_POSTFILL_UBYTE) | (((unsigned short)MEMENTO_POSTFILL_UBYTE)<<8))
#define MEMENTO_POSTFILL_UINT (((unsigned int)MEMENTO_POSTFILL_USHORT) | (((unsigned int)MEMENTO_POSTFILL_USHORT)<<16))
#define MEMENTO_POSTFILL_PTR (void *)(((uintptr_t)MEMENTO_POSTFILL_UINT) | ((((uintptr_t)MEMENTO_POSTFILL_UINT)<<16)<<16))
#define MEMENTO_ALLOCFILL_UBYTE ((unsigned char)(MEMENTO_ALLOCFILL))
#define MEMENTO_ALLOCFILL_USHORT (((unsigned short)MEMENTO_ALLOCFILL_UBYTE) | (((unsigned short)MEMENTO_ALLOCFILL_UBYTE)<<8))
#define MEMENTO_ALLOCFILL_UINT (((unsigned int)MEMENTO_ALLOCFILL_USHORT) | (((unsigned int)MEMENTO_ALLOCFILL_USHORT)<<16))
#define MEMENTO_ALLOCFILL_PTR (void *)(((uintptr_t)MEMENTO_ALLOCFILL_UINT) | ((((uintptr_t)MEMENTO_ALLOCFILL_UINT)<<16)<<16))
#define MEMENTO_FREEFILL_UBYTE ((unsigned char)(MEMENTO_FREEFILL))
#define MEMENTO_FREEFILL_USHORT (((unsigned short)MEMENTO_FREEFILL_UBYTE) | (((unsigned short)MEMENTO_FREEFILL_UBYTE)<<8))
#define MEMENTO_FREEFILL_UINT (((unsigned int)MEMENTO_FREEFILL_USHORT) | (((unsigned int)MEMENTO_FREEFILL_USHORT)<<16))
#define MEMENTO_FREEFILL_PTR (void *)(((uintptr_t)MEMENTO_FREEFILL_UINT) | ((((uintptr_t)MEMENTO_FREEFILL_UINT)<<16)<<16))

#ifdef MEMENTO

#ifdef MEMENTO_ANDROID
#include <android/log.h>

static char log_buffer[4096];
static int log_fill = 0;

static char log_buffer2[4096];

static int
android_fprintf(FILE *file, const char *fmt, ...)
{
    va_list args;
    char *p, *q;

    va_start(args, fmt);
    vsnprintf(log_buffer2, sizeof(log_buffer2)-1, fmt, args);
    va_end(args);

    /* Ensure we are always null terminated */
    log_buffer2[sizeof(log_buffer2)-1] = 0;

    p = log_buffer2;
    q = p;
    do
    {
        /* Find the end of the string, or the next \n */
        while (*p && *p != '\n')
            p++;

        /* We need to output from q to p. Limit ourselves to what
         * will fit in the existing */
        if (p - q >= sizeof(log_buffer)-1 - log_fill)
                p = q + sizeof(log_buffer)-1 - log_fill;

        memcpy(&log_buffer[log_fill], q, p-q);
        log_fill += p-q;
        if (*p == '\n')
        {
            log_buffer[log_fill] = 0;
            __android_log_print(ANDROID_LOG_ERROR, "memento", "%s", log_buffer);
            usleep(1);
            log_fill = 0;
            p++; /* Skip over the \n */
        }
        else if (log_fill >= sizeof(log_buffer)-1)
        {
            log_buffer[sizeof(log_buffer2)-1] = 0;
            __android_log_print(ANDROID_LOG_ERROR, "memento", "%s", log_buffer);
            usleep(1);
            log_fill = 0;
        }
        q = p;
    }
    while (*p);

    return 0;
}

#define fprintf android_fprintf
#define MEMENTO_STACKTRACE_METHOD 3
#endif

/* _WIN64 defined implies _WIN32 will be */
#ifdef _WIN32
#include <windows.h>

static int
windows_fprintf(FILE *file, const char *fmt, ...)
{
    va_list args;
    char text[4096];
    int ret;

    va_start(args, fmt);
    ret = vfprintf(file, fmt, args);
    va_end(args);

    va_start(args, fmt);
    vsnprintf(text, 4096, fmt, args);
    OutputDebugStringA(text);
    va_end(args);

    return ret;
}

#define fprintf windows_fprintf
#endif

#ifndef MEMENTO_STACKTRACE_METHOD
#ifdef __GNUC__
#define MEMENTO_STACKTRACE_METHOD 1
#endif
#ifdef _WIN32
#define MEMENTO_STACKTRACE_METHOD 2
#endif
#endif

#if defined(__linux__) || defined(__OpenBSD__)
#define MEMENTO_HAS_FORK
#elif defined(__APPLE__) && defined(__MACH__)
#define MEMENTO_HAS_FORK
#endif

/* Define the underlying allocators, just in case */
void *MEMENTO_UNDERLYING_MALLOC(size_t);
void MEMENTO_UNDERLYING_FREE(void *);
void *MEMENTO_UNDERLYING_REALLOC(void *,size_t);
void *MEMENTO_UNDERLYING_CALLOC(size_t,size_t);

/* And some other standard functions we use. We don't include the header
 * files, just in case they pull in unexpected others. */
int atoi(const char *);
char *getenv(const char *);

/* How far to search for pointers in each block when calculating nestings */
/* mupdf needs at least 34000ish (sizeof(fz_shade))/ */
#define MEMENTO_PTRSEARCH 65536

#ifndef MEMENTO_MAXPATTERN
#define MEMENTO_MAXPATTERN 0
#endif

#ifdef MEMENTO_GS_HACKS
#include "valgrind.h"
#else
#ifdef HAVE_VALGRIND
#include "valgrind/memcheck.h"
#else
#define VALGRIND_MAKE_MEM_NOACCESS(p,s)  do { } while (0==1)
#define VALGRIND_MAKE_MEM_UNDEFINED(p,s)  do { } while (0==1)
#define VALGRIND_MAKE_MEM_DEFINED(p,s)  do { } while (0==1)
#endif
#endif

enum {
    Memento_PreSize  = 16,
    Memento_PostSize = 16
};

/* Some compile time checks */
typedef struct
{
    char MEMENTO_PRESIZE_MUST_BE_A_MULTIPLE_OF_4[Memento_PreSize & 3 ? -1 : 1];
    char MEMENTO_POSTSIZE_MUST_BE_A_MULTIPLE_OF_4[Memento_PostSize & 3 ? -1 : 1];
    char MEMENTO_POSTSIZE_MUST_BE_AT_LEAST_4[Memento_PostSize >= 4 ? 1 : -1];
    char MEMENTO_PRESIZE_MUST_BE_AT_LEAST_4[Memento_PreSize >= 4 ? 1 : -1];
} MEMENTO_SANITY_CHECK_STRUCT;

#define MEMENTO_UINT32 unsigned int
#define MEMENTO_UINT16 unsigned short

#define MEMENTO_PREFILL_UINT32  ((MEMENTO_UINT32)(MEMENTO_PREFILL  | (MEMENTO_PREFILL <<8) | (MEMENTO_PREFILL <<16) |(MEMENTO_PREFILL <<24)))
#define MEMENTO_POSTFILL_UINT16 ((MEMENTO_UINT16)(MEMENTO_POSTFILL | (MEMENTO_POSTFILL<<8)))
#define MEMENTO_POSTFILL_UINT32 ((MEMENTO_UINT32)(MEMENTO_POSTFILL | (MEMENTO_POSTFILL<<8) | (MEMENTO_POSTFILL<<16) |(MEMENTO_POSTFILL<<24)))
#define MEMENTO_FREEFILL_UINT16 ((MEMENTO_UINT16)(MEMENTO_FREEFILL | (MEMENTO_FREEFILL<<8)))
#define MEMENTO_FREEFILL_UINT32 ((MEMENTO_UINT32)(MEMENTO_FREEFILL | (MEMENTO_FREEFILL<<8) | (MEMENTO_FREEFILL<<16) |(MEMENTO_FREEFILL<<24)))

enum {
    Memento_Flag_OldBlock = 1,
    Memento_Flag_HasParent = 2,
    Memento_Flag_BreakOnFree = 4,
    Memento_Flag_BreakOnRealloc = 8,
    Memento_Flag_Freed = 16,
    Memento_Flag_KnownLeak = 32,
    Memento_Flag_Reported = 64
};

enum {
    Memento_EventType_malloc = 0,
    Memento_EventType_calloc = 1,
    Memento_EventType_realloc = 2,
    Memento_EventType_free = 3,
    Memento_EventType_new = 4,
    Memento_EventType_delete = 5,
    Memento_EventType_newArray = 6,
    Memento_EventType_deleteArray = 7,
    Memento_EventType_takeRef = 8,
    Memento_EventType_dropRef = 9,
    Memento_EventType_reference = 10,
    Memento_EventType_strdup = 11,
    Memento_EventType_asprintf = 12,
    Memento_EventType_vasprintf = 13
};

static const char *eventType[] =
{
    "malloc",
    "calloc",
    "realloc",
    "free",
    "new",
    "delete",
    "new[]",
    "delete[]",
    "takeRef",
    "dropRef",
    "reference",
    "strdup",
    "asprintf",
    "vasprintf"
};

/* When we list leaked blocks at the end of execution, we search for pointers
 * between blocks in order to be able to give a nice nested view.
 * Unfortunately, if you have are running your own allocator (such as
 * postscript's chunk allocator) you can often find that the header of the
 * block always contains pointers to next or previous blocks. This tends to
 * mean the nesting displayed is "uninteresting" at best :)
 *
 * As a hack to get around this, we have a define MEMENTO_SKIP_SEARCH that
 * indicates how many bytes to skip over at the start of the chunk.
 * This may cause us to miss true nestings, but such is life...
 */
#ifndef MEMENTO_SEARCH_SKIP
#ifdef MEMENTO_GS_HACKS
#define MEMENTO_SEARCH_SKIP (2*sizeof(void *))
#else
#define MEMENTO_SEARCH_SKIP 0
#endif
#endif

#define MEMENTO_CHILD_MAGIC   ((Memento_BlkHeader *)('M' | ('3' << 8) | ('m' << 16) | ('3' << 24)))
#define MEMENTO_SIBLING_MAGIC ((Memento_BlkHeader *)('n' | ('t' << 8) | ('0' << 16) | ('!' << 24)))

#ifdef MEMENTO_DETAILS
typedef struct Memento_BlkDetails Memento_BlkDetails;

struct Memento_BlkDetails
{
    Memento_BlkDetails *next;
    char                type;
    char                count;
    int                 sequence;
    void               *stack[1];
};
#endif /* MEMENTO_DETAILS */

typedef struct Memento_BlkHeader Memento_BlkHeader;

struct Memento_BlkHeader
{
    size_t               rawsize;
    int                  sequence;
    int                  lastCheckedOK;
    int                  flags;
    Memento_BlkHeader   *next;
    Memento_BlkHeader   *prev; /* Reused as 'parent' when printing nested list */

    const char          *label;

    /* Entries for nesting display calculations. Set to magic
     * values at all other time.  */
    Memento_BlkHeader   *child;
    Memento_BlkHeader   *sibling;

#ifdef MEMENTO_DETAILS
    Memento_BlkDetails  *details;
    Memento_BlkDetails **details_tail;
#endif

    char                 preblk[Memento_PreSize];
};

/* In future this could (should) be a smarter data structure, like, say,
 * splay trees. For now, we use a list.
 */
typedef struct Memento_Blocks
{
    Memento_BlkHeader *head;
    Memento_BlkHeader *tail;
} Memento_Blocks;

/* What sort of Mutex should we use? */
#ifdef MEMENTO_LOCKLESS
typedef int Memento_mutex;

static void Memento_initMutex(Memento_mutex *m)
{
    (void)m;
}

#define MEMENTO_DO_LOCK() do { } while (0)
#define MEMENTO_DO_UNLOCK() do { } while (0)

#else
#if defined(_WIN32) || defined(_WIN64)
/* Windows */
typedef CRITICAL_SECTION Memento_mutex;

static void Memento_initMutex(Memento_mutex *m)
{
    InitializeCriticalSection(m);
}

#define MEMENTO_DO_LOCK() \
    EnterCriticalSection(&memento.mutex)
#define MEMENTO_DO_UNLOCK() \
    LeaveCriticalSection(&memento.mutex)

#else
#include <pthread.h>
typedef pthread_mutex_t Memento_mutex;

static void Memento_initMutex(Memento_mutex *m)
{
    pthread_mutex_init(m, NULL);
}

#define MEMENTO_DO_LOCK() \
    pthread_mutex_lock(&memento.mutex)
#define MEMENTO_DO_UNLOCK() \
    pthread_mutex_unlock(&memento.mutex)

#endif
#endif

typedef struct {
    int begin;
    int end;
} Memento_range;

/* And our global structure */
static struct {
    int            inited;
    Memento_Blocks used;
    Memento_Blocks free;
    size_t         freeListSize;
    int            sequence;
    int            paranoia;
    int            paranoidAt;
    int            countdown;
    int            lastChecked;
    int            breakAt;
    int            failAt;
    int            failing;
    int            nextFailAt;
    int            squeezeAt;
    int            squeezing;
    int            segv;
    int            pattern;
    int            nextPattern;
    int            patternBit;
    int            leaking;
    int            hideMultipleReallocs;
    int            abortOnLeak;
    int            abortOnCorruption;
    int            verbose;
    size_t         maxMemory;
    size_t         alloc;
    size_t         peakAlloc;
    size_t         totalAlloc;
    size_t         numMallocs;
    size_t         numFrees;
    size_t         numReallocs;
    Memento_mutex  mutex;
    Memento_range *squeezes;
    int            squeezes_num;
    int            squeezes_pos;
    int            ignoreNewDelete;
} memento;

#define MEMENTO_EXTRASIZE (sizeof(Memento_BlkHeader) + Memento_PostSize)

/* Round up size S to the next multiple of N (where N is a power of 2) */
#define MEMENTO_ROUNDUP(S,N) ((S + N-1)&~(N-1))

#define MEMBLK_SIZE(s) MEMENTO_ROUNDUP(s + MEMENTO_EXTRASIZE, MEMENTO_MAXALIGN)

#define MEMBLK_FROMBLK(B)   (&((Memento_BlkHeader*)(void *)(B))[-1])
#define MEMBLK_TOBLK(B)     ((void*)(&((Memento_BlkHeader*)(void*)(B))[1]))
#define MEMBLK_POSTPTR(B) \
          (&((unsigned char *)(void *)(B))[(B)->rawsize + sizeof(Memento_BlkHeader)])

enum
{
    SkipStackBackTraceLevels = 4
};

#if defined(MEMENTO_STACKTRACE_METHOD) && MEMENTO_STACKTRACE_METHOD == 1
extern size_t backtrace(void **, int);
extern void backtrace_symbols_fd(void **, size_t, int);
extern char **backtrace_symbols(void **, size_t);

#define MEMENTO_BACKTRACE_MAX 256
static void (*print_stack_value)(void *address);

/* Libbacktrace gubbins - relies on us having libdl to load the .so */
#ifdef HAVE_LIBDL
#include <dlfcn.h>

typedef void (*backtrace_error_callback) (void *data, const char *msg, int errnum);

typedef struct backtrace_state *(*backtrace_create_state_type)(
    const char *filename, int threaded,
    backtrace_error_callback error_callback, void *data);

typedef int (*backtrace_full_callback) (void *data, uintptr_t pc,
                                        const char *filename, int lineno,
                                        const char *function);

typedef int (*backtrace_pcinfo_type)(struct backtrace_state *state,
                                     uintptr_t pc,
                                     backtrace_full_callback callback,
                                     backtrace_error_callback error_callback,
                                     void *data);

typedef void (*backtrace_syminfo_callback) (void *data, uintptr_t pc,
                                            const char *symname,
                                            uintptr_t symval,
                                            uintptr_t symsize);

typedef int (*backtrace_syminfo_type)(struct backtrace_state *state,
                                      uintptr_t addr,
                                      backtrace_syminfo_callback callback,
                                      backtrace_error_callback error_callback,
                                      void *data);

static backtrace_syminfo_type backtrace_syminfo;
static backtrace_create_state_type backtrace_create_state;
static backtrace_pcinfo_type backtrace_pcinfo;
static struct backtrace_state *my_backtrace_state;
static void *libbt;
static char backtrace_exe[4096];
static void *current_addr;

static void error2_cb(void *data, const char *msg, int errnum)
{
    (void)data;
    (void)msg;
    (void)errnum;
}

static void syminfo_cb(void *data, uintptr_t pc, const char *symname, uintptr_t symval, uintptr_t symsize)
{
    (void)data;
    (void)symval;
    (void)symsize;
    if (sizeof(void *) == 4)
        fprintf(stderr, "    0x%08lx %s\n", pc, symname?symname:"?");
    else
        fprintf(stderr, "    0x%016lx %s\n", pc, symname?symname:"?");
}

static void error_cb(void *data, const char *msg, int errnum)
{
    (void)data;
    (void)msg;
    (void)errnum;
    backtrace_syminfo(my_backtrace_state,
                     (uintptr_t)current_addr,
                     syminfo_cb,
                     error2_cb,
                     NULL);
}

static int full_cb(void *data, uintptr_t pc, const char *fname, int line, const char *fn)
{
    (void)data;
    if (sizeof(void *) == 4)
        fprintf(stderr, "    0x%08lx %s(%s:%d)\n", pc, fn?fn:"?", fname?fname:"?", line);
    else
        fprintf(stderr, "    0x%016lx %s(%s:%d)\n", pc, fn?fn:"?", fname?fname:"?", line);
    return 0;
}

static void print_stack_libbt(void *addr)
{
    current_addr = addr;
    backtrace_pcinfo(my_backtrace_state,
                     (uintptr_t)addr,
                     full_cb,
                     error_cb,
                     NULL);
}

static void print_stack_libbt_failed(void *addr)
{
    char **strings;
#if 0
    /* Let's use a hack from Julian Smith to call gdb to extract the information */
    /* Disabled for now, as I can't make this work. */
    static char command[1024];
    int e;
    static int gdb_invocation_failed = 0;

    if (gdb_invocation_failed == 0)
    {
        snprintf(command, sizeof(command),
                 //"gdb -q --batch -p=%i -ex 'info line *%p' -ex quit 2>/dev/null",
                 "gdb -q --batch -p=%i -ex 'info line *%p' -ex quit 2>/dev/null| egrep -v '(Thread debugging using)|(Using host libthread_db library)|(A debugging session is active)|(will be detached)|(Quit anyway)|(No such file or directory)|(^0x)|(^$)'",
                 getpid(), addr);
    printf("%s\n", command);
        e = system(command);
        if (e == 0)
            return; /* That'll do! */
        gdb_invocation_failed = 1; /* If it's failed once, it'll probably keep failing. */
    }
#endif

    /* We couldn't even get gdb! Make do. */
    strings = backtrace_symbols(&addr, 1);

    if (strings == NULL || strings[0] == NULL)
    {
        if (sizeof(void *) == 4)
            fprintf(stderr, "    [0x%08lx]\n", (uintptr_t)addr);
        else
            fprintf(stderr, "    [0x%016lx]\n", (uintptr_t)addr);
    }
    else
    {
        fprintf(stderr, "    %s\n", strings[0]);
    }
    (free)(strings);
}

static int init_libbt(void)
{
    static int libbt_inited = 0;

    if (libbt_inited)
        return 0;
    libbt_inited = 1;

    libbt = dlopen("libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/opt/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/usr/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/usr/local/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        goto fail;

    backtrace_create_state = dlsym(libbt, "backtrace_create_state");
    backtrace_syminfo      = dlsym(libbt, "backtrace_syminfo");
    backtrace_pcinfo       = dlsym(libbt, "backtrace_pcinfo");

    if (backtrace_create_state == NULL ||
        backtrace_syminfo == NULL ||
        backtrace_pcinfo == NULL)
    {
        goto fail;
    }

    my_backtrace_state = backtrace_create_state(backtrace_exe,
                                                1 /*BACKTRACE_SUPPORTS_THREADS*/,
                                                error_cb,
                                                NULL);
    if (my_backtrace_state == NULL)
        goto fail;

    print_stack_value = print_stack_libbt;

    return 1;

 fail:
    fprintf(stderr,
            "MEMENTO: libbacktrace.so failed to load; backtraces will be sparse.\n"
            "MEMENTO: See memento.h for how to rectify this.\n");
    libbt = NULL;
    backtrace_create_state = NULL;
    backtrace_syminfo = NULL;
    print_stack_value = print_stack_libbt_failed;
    return 0;
}
#endif

static void print_stack_default(void *addr)
{
    char **strings = backtrace_symbols(&addr, 1);

    if (strings == NULL || strings[0] == NULL)
    {
        fprintf(stderr, "    ["FMTP"]\n", addr);
    }
#ifdef HAVE_LIBDL
    else if (strchr(strings[0], ':') == NULL)
    {
        /* Probably a "path [address]" format string */
        char *s = strchr(strings[0], ' ');

        if (s != strings[0])
        {
            memcpy(backtrace_exe, strings[0], s - strings[0]);
            backtrace_exe[s-strings[0]] = 0;
            init_libbt();
            print_stack_value(addr);
        }
    }
#endif
    else
    {
        fprintf(stderr, "    %s\n", strings[0]);
    }
    free(strings);
}

static void Memento_initStacktracer(void)
{
    print_stack_value = print_stack_default;
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    size_t num;

    num = backtrace(&stack[0], MEMENTO_BACKTRACE_MAX);

    *skip = SkipStackBackTraceLevels;
    if (num <= SkipStackBackTraceLevels)
        return 0;
    return (int)(num-SkipStackBackTraceLevels);
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
    int i;

    for (i = 0; i < numberOfFrames; i++)
    {
        print_stack_value(stack[i]);
    }
}
#elif defined(MEMENTO_STACKTRACE_METHOD) && MEMENTO_STACKTRACE_METHOD == 2
#include <Windows.h>

/* We use DbgHelp.dll rather than DbgHelp.lib. This avoids us needing
 * extra link time complications, and enables us to fall back gracefully
 * if the DLL cannot be found.
 *
 * To achieve this we have our own potted versions of the required types
 * inline here.
 */
#ifdef _WIN64
typedef DWORD64 DWORD_NATIVESIZED;
#else
typedef DWORD DWORD_NATIVESIZED;
#endif

#define MEMENTO_BACKTRACE_MAX 64

typedef USHORT (__stdcall *My_CaptureStackBackTraceType)(__in ULONG, __in ULONG, __out PVOID*, __out_opt PULONG);

typedef struct MY_IMAGEHLP_LINE {
    DWORD    SizeOfStruct;
    PVOID    Key;
    DWORD    LineNumber;
    PCHAR    FileName;
    DWORD_NATIVESIZED    Address;
} MY_IMAGEHLP_LINE, *MY_PIMAGEHLP_LINE;

typedef BOOL (__stdcall *My_SymGetLineFromAddrType)(HANDLE hProcess, DWORD_NATIVESIZED dwAddr, PDWORD pdwDisplacement, MY_PIMAGEHLP_LINE Line);

typedef struct MY_SYMBOL_INFO {
    ULONG       SizeOfStruct;
    ULONG       TypeIndex;        // Type Index of symbol
    ULONG64     Reserved[2];
    ULONG       info;
    ULONG       Size;
    ULONG64     ModBase;          // Base Address of module containing this symbol
    ULONG       Flags;
    ULONG64     Value;            // Value of symbol, ValuePresent should be 1
    ULONG64     Address;          // Address of symbol including base address of module
    ULONG       Register;         // register holding value or pointer to value
    ULONG       Scope;            // scope of the symbol
    ULONG       Tag;              // pdb classification
    ULONG       NameLen;          // Actual length of name
    ULONG       MaxNameLen;
    CHAR        Name[1];          // Name of symbol
} MY_SYMBOL_INFO, *MY_PSYMBOL_INFO;

typedef BOOL (__stdcall *My_SymFromAddrType)(HANDLE hProcess, DWORD64 Address, PDWORD64 Displacement, MY_PSYMBOL_INFO Symbol);
typedef BOOL (__stdcall *My_SymInitializeType)(HANDLE hProcess, PSTR UserSearchPath, BOOL fInvadeProcess);

static My_CaptureStackBackTraceType Memento_CaptureStackBackTrace;
static My_SymGetLineFromAddrType Memento_SymGetLineFromAddr;
static My_SymFromAddrType Memento_SymFromAddr;
static My_SymInitializeType Memento_SymInitialize;
static HANDLE Memento_process;

static void Memento_initStacktracer(void)
{
    HMODULE mod = LoadLibrary("kernel32.dll");

    if (mod == NULL)
        return;
    Memento_CaptureStackBackTrace = (My_CaptureStackBackTraceType)(GetProcAddress(mod, "RtlCaptureStackBackTrace"));
    if (Memento_CaptureStackBackTrace == NULL)
        return;
    mod = LoadLibrary("Dbghelp.dll");
    if (mod == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_SymGetLineFromAddr =
            (My_SymGetLineFromAddrType)(GetProcAddress(mod,
#ifdef _WIN64
                                                       "SymGetLineFromAddr64"
#else
                                                       "SymGetLineFromAddr"
#endif
                                        ));
    if (Memento_SymGetLineFromAddr == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_SymFromAddr = (My_SymFromAddrType)(GetProcAddress(mod, "SymFromAddr"));
    if (Memento_SymFromAddr == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_SymInitialize = (My_SymInitializeType)(GetProcAddress(mod, "SymInitialize"));
    if (Memento_SymInitialize == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_process = GetCurrentProcess();
    Memento_SymInitialize(Memento_process, NULL, TRUE);
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    if (Memento_CaptureStackBackTrace == NULL)
        return 0;

    *skip = 0;
    /* Limit us to 63 levels due to windows bug */
    return Memento_CaptureStackBackTrace(SkipStackBackTraceLevels, 63-SkipStackBackTraceLevels, stack, NULL);
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
    MY_IMAGEHLP_LINE line;
    int i;
    char symbol_buffer[sizeof(MY_SYMBOL_INFO) + 1024 + 1];
    MY_SYMBOL_INFO *symbol = (MY_SYMBOL_INFO *)symbol_buffer;

    symbol->MaxNameLen = 1024;
    symbol->SizeOfStruct = sizeof(MY_SYMBOL_INFO);
    line.SizeOfStruct = sizeof(MY_IMAGEHLP_LINE);
    for (i = 0; i < numberOfFrames; i++)
    {
        DWORD64 dwDisplacement64;
        DWORD dwDisplacement;
        Memento_SymFromAddr(Memento_process, (DWORD64)(stack[i]), &dwDisplacement64, symbol);
        Memento_SymGetLineFromAddr(Memento_process, (DWORD_NATIVESIZED)(stack[i]), &dwDisplacement, &line);
        fprintf(stderr, "    %s in %s:%d\n", symbol->Name, line.FileName, line.LineNumber);
    }
}
#elif defined(MEMENTO_STACKTRACE_METHOD) && MEMENTO_STACKTRACE_METHOD == 3

#include <unwind.h>
#include <dlfcn.h>

/* From cxxabi.h */
extern char* __cxa_demangle(const char* mangled_name,
                            char*       output_buffer,
                            size_t*     length,
                            int*        status);

static void Memento_initStacktracer(void)
{
}

#define MEMENTO_BACKTRACE_MAX 256

typedef struct
{
    int count;
    void **addr;
} my_unwind_details;

static _Unwind_Reason_Code unwind_populate_callback(struct _Unwind_Context *context,
                                                    void *arg)
{
    my_unwind_details *uw = (my_unwind_details *)arg;
    int count = uw->count;

    if (count >= MEMENTO_BACKTRACE_MAX)
        return _URC_END_OF_STACK;

    uw->addr[count] = (void *)_Unwind_GetIP(context);
    uw->count++;

    return _URC_NO_REASON;
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    my_unwind_details uw = { 0, stack };

    *skip = 0;

    /* Collect the backtrace. Deliberately only unwind once,
     * and avoid using malloc etc until this completes just
     * in case. */
    _Unwind_Backtrace(unwind_populate_callback, &uw);
    if (uw.count <= SkipStackBackTraceLevels)
        return 0;

    *skip = SkipStackBackTraceLevels;
    return uw.count-SkipStackBackTraceLevels;
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
    int i;

    for (i = 0; i < numberOfFrames; i++)
    {
        Dl_info info;
        if (dladdr(stack[i], &info))
        {
            int status = 0;
            const char *sym = info.dli_sname ? info.dli_sname : "<unknown>";
            char *demangled = __cxa_demangle(sym, NULL, 0, &status);
            int offset = stack[i] - info.dli_saddr;
            fprintf(stderr, "    ["FMTP"]%s(+0x%x)\n", stack[i], demangled && status == 0 ? demangled : sym, offset);
            free(demangled);
        }
        else
        {
            fprintf(stderr, "    ["FMTP"]\n", stack[i]);
        }
    }
}

#else
static void Memento_initStacktracer(void)
{
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    *skip = 0;
    return 0;
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
}
#endif /* MEMENTO_STACKTRACE_METHOD */

#ifdef MEMENTO_DETAILS
static void Memento_storeDetails(Memento_BlkHeader *head, int type)
{
    void *stack[MEMENTO_BACKTRACE_MAX];
    Memento_BlkDetails *details;
    int count;
    int skip;

    if (head == NULL)
        return;

#ifdef MEMENTO_STACKTRACE_METHOD
    count = Memento_getStacktrace(stack, &skip);
#else
    skip = 0;
    count = 0;
#endif

    details = MEMENTO_UNDERLYING_MALLOC(sizeof(*details) + (count-1) * sizeof(void *));
    if (details == NULL)
        return;

    if (count)
        memcpy(&details->stack, &stack[skip], count * sizeof(void *));

    details->type = (char)type;
    details->count = (char)count;
    details->sequence = memento.sequence;
    details->next = NULL;
    VALGRIND_MAKE_MEM_DEFINED(&head->details_tail, sizeof(head->details_tail));
    *head->details_tail = details;
    head->details_tail = &details->next;
    VALGRIND_MAKE_MEM_NOACCESS(&head->details_tail, sizeof(head->details_tail));
}
#endif

void (Memento_bt)(void)
{
#ifdef MEMENTO_STACKTRACE_METHOD
    void *stack[MEMENTO_BACKTRACE_MAX];
    int count;
    int skip;

    count = Memento_getStacktrace(stack, &skip);
    Memento_showStacktrace(&stack[skip-2], count-skip+2);
#endif
}

static void Memento_bt_internal(int skip2)
{
#ifdef MEMENTO_STACKTRACE_METHOD
    void *stack[MEMENTO_BACKTRACE_MAX];
    int count;
    int skip;

    count = Memento_getStacktrace(stack, &skip);
    Memento_showStacktrace(&stack[skip+skip2], count-skip-skip2);
#endif
}

static int Memento_checkAllMemoryLocked(void);

void Memento_breakpoint(void)
{
    /* A handy externally visible function for breakpointing */
#if 0 /* Enable this to force automatic breakpointing */
#ifndef NDEBUG
#ifdef _MSC_VER
    __asm int 3;
#endif
#endif
#endif
}

static void Memento_init(void);

#define MEMENTO_LOCK() \
do { if (!memento.inited) Memento_init(); MEMENTO_DO_LOCK(); } while (0)

#define MEMENTO_UNLOCK() \
do { MEMENTO_DO_UNLOCK(); } while (0)

/* Do this as a macro to prevent another level in the callstack,
 * which is annoying while stepping. */
#define Memento_breakpointLocked() \
do { MEMENTO_UNLOCK(); Memento_breakpoint(); MEMENTO_LOCK(); } while (0)

static void Memento_addBlockHead(Memento_Blocks    *blks,
                                 Memento_BlkHeader *b,
                                 int                type)
{
    if (blks->tail == NULL)
        blks->tail = b;
    b->next    = blks->head;
    b->prev    = NULL;
    if (blks->head)
    {
        VALGRIND_MAKE_MEM_DEFINED(&blks->head->prev, sizeof(blks->head->prev));
        blks->head->prev = b;
        VALGRIND_MAKE_MEM_NOACCESS(&blks->head->prev, sizeof(blks->head->prev));
    }
    blks->head = b;
#ifndef MEMENTO_LEAKONLY
    memset(b->preblk, MEMENTO_PREFILL, Memento_PreSize);
    memset(MEMBLK_POSTPTR(b), MEMENTO_POSTFILL, Memento_PostSize);
#endif
    VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(b), Memento_PostSize);
    if (type == 0) { /* malloc */
        VALGRIND_MAKE_MEM_UNDEFINED(MEMBLK_TOBLK(b), b->rawsize);
    } else if (type == 1) { /* free */
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_TOBLK(b), b->rawsize);
    }
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
}

static void Memento_addBlockTail(Memento_Blocks    *blks,
                                 Memento_BlkHeader *b,
                                 int                type)
{
    VALGRIND_MAKE_MEM_DEFINED(&blks->tail, sizeof(Memento_BlkHeader *));
    if (blks->head == NULL)
        blks->head = b;
    b->prev = blks->tail;
    b->next = NULL;
    if (blks->tail) {
        VALGRIND_MAKE_MEM_DEFINED(&blks->tail->next, sizeof(blks->tail->next));
        blks->tail->next = b;
        VALGRIND_MAKE_MEM_NOACCESS(&blks->tail->next, sizeof(blks->tail->next));
    }
    blks->tail = b;
#ifndef MEMENTO_LEAKONLY
    memset(b->preblk, MEMENTO_PREFILL, Memento_PreSize);
    memset(MEMBLK_POSTPTR(b), MEMENTO_POSTFILL, Memento_PostSize);
#endif
    VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(b), Memento_PostSize);
    if (type == 0) { /* malloc */
        VALGRIND_MAKE_MEM_UNDEFINED(MEMBLK_TOBLK(b), b->rawsize);
    } else if (type == 1) { /* free */
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_TOBLK(b), b->rawsize);
    }
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    VALGRIND_MAKE_MEM_NOACCESS(&blks->tail, sizeof(Memento_BlkHeader *));
}

typedef struct BlkCheckData {
    int found;
    int preCorrupt;
    int postCorrupt;
    int freeCorrupt;
    size_t index;
} BlkCheckData;

#ifndef MEMENTO_LEAKONLY
static int Memento_Internal_checkAllocedBlock(Memento_BlkHeader *b, void *arg)
{
    int             i;
    MEMENTO_UINT32 *ip;
    unsigned char  *p;
    BlkCheckData   *data = (BlkCheckData *)arg;

    ip = (MEMENTO_UINT32 *)(void *)(b->preblk);
    i = Memento_PreSize>>2;
    do {
        if (*ip++ != MEMENTO_PREFILL_UINT32)
            goto pre_corrupt;
    } while (--i);
    if (0) {
pre_corrupt:
        data->preCorrupt = 1;
    }
    /* Postfill may not be aligned, so have to be slower */
    p = MEMBLK_POSTPTR(b);
    i = Memento_PostSize-4;
    if ((intptr_t)p & 1)
    {
        if (*p++ != MEMENTO_POSTFILL)
            goto post_corrupt;
        i--;
    }
    if ((intptr_t)p & 2)
    {
        if (*(MEMENTO_UINT16 *)p != MEMENTO_POSTFILL_UINT16)
            goto post_corrupt;
        p += 2;
        i -= 2;
    }
    do {
        if (*(MEMENTO_UINT32 *)p != MEMENTO_POSTFILL_UINT32)
            goto post_corrupt;
        p += 4;
        i -= 4;
    } while (i >= 0);
    if (i & 2)
    {
        if (*(MEMENTO_UINT16 *)p != MEMENTO_POSTFILL_UINT16)
            goto post_corrupt;
        p += 2;
    }
    if (i & 1)
    {
        if (*p != MEMENTO_POSTFILL)
            goto post_corrupt;
    }
    if (0) {
post_corrupt:
        data->postCorrupt = 1;
    }
    if ((data->freeCorrupt | data->preCorrupt | data->postCorrupt) == 0) {
        b->lastCheckedOK = memento.sequence;
    }
    data->found |= 1;
    return 0;
}

static int Memento_Internal_checkFreedBlock(Memento_BlkHeader *b, void *arg)
{
    size_t         i;
    unsigned char *p;
    BlkCheckData  *data = (BlkCheckData *)arg;

    p = MEMBLK_TOBLK(b); /* p will always be aligned */
    i = b->rawsize;
    /* Attempt to speed this up by checking an (aligned) int at a time */
    if (i >= 4) {
        i -= 4;
        do {
            if (*(MEMENTO_UINT32 *)p != MEMENTO_FREEFILL_UINT32)
                goto mismatch4;
            p += 4;
            i -= 4;
        } while (i > 0);
        i += 4;
    }
    if (i & 2) {
        if (*(MEMENTO_UINT16 *)p != MEMENTO_FREEFILL_UINT16)
            goto mismatch;
        p += 2;
        i -= 2;
    }
    if (0) {
mismatch4:
        i += 4;
    }
mismatch:
    while (i) {
        if (*p++ != (unsigned char)MEMENTO_FREEFILL)
            break;
        i--;
    }
    if (i) {
        data->freeCorrupt = 1;
        data->index       = b->rawsize-i;
    }
    return Memento_Internal_checkAllocedBlock(b, arg);
}
#endif /* MEMENTO_LEAKONLY */

static void Memento_removeBlock(Memento_Blocks    *blks,
                                Memento_BlkHeader *b)
{
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(*b));
    if (b->next) {
        VALGRIND_MAKE_MEM_DEFINED(&b->next->prev, sizeof(b->next->prev));
        b->next->prev = b->prev;
        VALGRIND_MAKE_MEM_NOACCESS(&b->next->prev, sizeof(b->next->prev));
    }
    if (b->prev) {
        VALGRIND_MAKE_MEM_DEFINED(&b->prev->next, sizeof(b->prev->next));
        b->prev->next = b->next;
        VALGRIND_MAKE_MEM_NOACCESS(&b->prev->next, sizeof(b->prev->next));
    }
    if (blks->tail == b)
        blks->tail = b->prev;
    if (blks->head == b)
        blks->head = b->next;
}

static void free_block(Memento_BlkHeader *head)
{
#ifdef MEMENTO_DETAILS
    Memento_BlkDetails *details = head->details;

    while (details)
    {
        Memento_BlkDetails *next = details->next;
        MEMENTO_UNDERLYING_FREE(details);
        details = next;
    }
#endif
    MEMENTO_UNDERLYING_FREE(head);
}

static int Memento_Internal_makeSpace(size_t space)
{
    /* If too big, it can never go on the freelist */
    if (space > MEMENTO_FREELIST_MAX_SINGLE_BLOCK)
        return 0;
    /* Pretend we added it on. */
    memento.freeListSize += space;
    /* Ditch blocks until it fits within our limit */
    while (memento.freeListSize > MEMENTO_FREELIST_MAX) {
        Memento_BlkHeader *head = memento.free.head;
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(*head));
        memento.free.head = head->next;
        memento.freeListSize -= MEMBLK_SIZE(head->rawsize);
        free_block(head);
    }
    /* Make sure we haven't just completely emptied the free list */
    /* (This should never happen, but belt and braces... */
    if (memento.free.head == NULL)
        memento.free.tail = NULL;
    return 1;
}

static int Memento_appBlocks(Memento_Blocks *blks,
                             int             (*app)(Memento_BlkHeader *,
                                                    void *),
                             void           *arg)
{
    Memento_BlkHeader *head = blks->head;
    Memento_BlkHeader *next;
    int                result;
    while (head) {
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(Memento_BlkHeader));
        VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(head),
                                  head->rawsize + Memento_PostSize);
        result = app(head, arg);
        next = head->next;
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(head), Memento_PostSize);
        VALGRIND_MAKE_MEM_NOACCESS(head, sizeof(Memento_BlkHeader));
        if (result)
            return result;
        head = next;
    }
    return 0;
}

#ifndef MEMENTO_LEAKONLY
/* Distrustful - check the block is a real one */
static int Memento_appBlockUser(Memento_Blocks    *blks,
                                int                (*app)(Memento_BlkHeader *,
                                                          void *),
                                void              *arg,
                                Memento_BlkHeader *b)
{
    Memento_BlkHeader *head = blks->head;
    Memento_BlkHeader *next;
    int                result;
    while (head && head != b) {
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(Memento_BlkHeader));
        next = head->next;
       VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(head), Memento_PostSize);
        head = next;
    }
    if (head == b) {
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(Memento_BlkHeader));
        VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(head),
                                  head->rawsize + Memento_PostSize);
        result = app(head, arg);
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(head), Memento_PostSize);
        VALGRIND_MAKE_MEM_NOACCESS(head, sizeof(Memento_BlkHeader));
        return result;
    }
    return 0;
}

static int Memento_appBlock(Memento_Blocks    *blks,
                            int                (*app)(Memento_BlkHeader *,
                                                      void *),
                            void              *arg,
                            Memento_BlkHeader *b)
{
    int result;
    (void)blks;
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
    VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(b),
                              b->rawsize + Memento_PostSize);
    result = app(b, arg);
    VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(b), Memento_PostSize);
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    return result;
}
#endif /* MEMENTO_LEAKONLY */

static int showBlock(Memento_BlkHeader *b, int space)
{
    int seq;
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
    fprintf(stderr, FMTP":(size=" FMTZ ",num=%d)",
            MEMBLK_TOBLK(b), (FMTZ_CAST)b->rawsize, b->sequence);
    if (b->label)
        fprintf(stderr, "%c(%s)", space, b->label);
    if (b->flags & Memento_Flag_KnownLeak)
        fprintf(stderr, "(Known Leak)");
    seq = b->sequence;
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    return seq;
}

static void blockDisplay(Memento_BlkHeader *b, int n)
{
    n++;
    while (n > 40)
    {
            fprintf(stderr, "*");
            n -= 40;
    }
    while(n > 0)
    {
        int i = n;
        if (i > 32)
            i = 32;
        n -= i;
        fprintf(stderr, "%s", &"                                "[32-i]);
    }
    showBlock(b, '\t');
    fprintf(stderr, "\n");
}

static int Memento_listBlock(Memento_BlkHeader *b,
                             void              *arg)
{
    size_t *counts = (size_t *)arg;
    blockDisplay(b, 0);
    counts[0]++;
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
    counts[1]+= b->rawsize;
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    return 0;
}

static void doNestedDisplay(Memento_BlkHeader *b,
                            int depth)
{
    /* Try and avoid recursion if we can help it */
    do {
        Memento_BlkHeader *c = NULL;
        blockDisplay(b, depth);
        VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
        if (b->sibling) {
            c = b->child;
            b = b->sibling;
        } else {
            b = b->child;
            depth++;
        }
        VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
        if (c)
            doNestedDisplay(c, depth+1);
    } while (b);
}

static int ptrcmp(const void *a_, const void *b_)
{
    const char **a = (const char **)a_;
    const char **b = (const char **)b_;
    return (int)(*a-*b);
}

static
int Memento_listBlocksNested(void)
{
    int count, i;
    size_t size;
    Memento_BlkHeader *b, *prev;
    void **blocks, *minptr, *maxptr;
    intptr_t mask;

    /* Count the blocks */
    count = 0;
    size = 0;
    for (b = memento.used.head; b; b = b->next) {
        VALGRIND_MAKE_MEM_DEFINED(b, sizeof(*b));
        size += b->rawsize;
        count++;
    }

    /* Make our block list */
    blocks = MEMENTO_UNDERLYING_MALLOC(sizeof(void *) * count);
    if (blocks == NULL)
        return 1;

    /* Populate our block list */
    b = memento.used.head;
    minptr = maxptr = MEMBLK_TOBLK(b);
    mask = (intptr_t)minptr;
    for (i = 0; b; b = b->next, i++) {
        void *p = MEMBLK_TOBLK(b);
        mask &= (intptr_t)p;
        if (p < minptr)
            minptr = p;
        if (p > maxptr)
            maxptr = p;
        blocks[i] = p;
        b->flags &= ~Memento_Flag_HasParent;
        b->child   = NULL;
        b->sibling = NULL;
        b->prev    = NULL; /* parent */
    }
    qsort(blocks, count, sizeof(void *), ptrcmp);

    /* Now, calculate tree */
    for (b = memento.used.head; b; b = b->next) {
        char *p = MEMBLK_TOBLK(b);
        size_t end = (b->rawsize < MEMENTO_PTRSEARCH ? b->rawsize : MEMENTO_PTRSEARCH);
        size_t z;
        VALGRIND_MAKE_MEM_DEFINED(p, end);
        if (end > sizeof(void *)-1)
            end -= sizeof(void *)-1;
        else
            end = 0;
        for (z = MEMENTO_SEARCH_SKIP; z < end; z += sizeof(void *)) {
            void *q = *(void **)(&p[z]);
            void **r;

            /* Do trivial checks on pointer */
            if ((mask & (intptr_t)q) != mask || q < minptr || q > maxptr)
                continue;

            /* Search for pointer */
            r = bsearch(&q, blocks, count, sizeof(void *), ptrcmp);
            if (r) {
                /* Found child */
                Memento_BlkHeader *child = MEMBLK_FROMBLK(*r);
                Memento_BlkHeader *parent;

                /* We're assuming tree structure, not graph - ignore second
                 * and subsequent pointers. */
                if (child->prev != NULL) /* parent */
                    continue;
                if (child->flags & Memento_Flag_HasParent)
                    continue;

                /* Not interested in pointers to ourself! */
                if (child == b)
                    continue;

                /* We're also assuming acyclicness here. If this is one of
                 * our parents, ignore it. */
                parent = b->prev; /* parent */
                while (parent != NULL && parent != child)
                    parent = parent->prev; /* parent */
                if (parent == child)
                    continue;

                child->sibling = b->child;
                b->child = child;
                child->prev = b; /* parent */
                child->flags |= Memento_Flag_HasParent;
            }
        }
    }

    /* Now display with nesting */
    if (memento.verbose) {
        for (b = memento.used.head; b; b = b->next) {
            if ((b->flags & Memento_Flag_HasParent) == 0)
                doNestedDisplay(b, 0);
        }
    }
    else {
        fprintf(stderr, " [!verbose: Not showing nestings.]\n");
    }
    fprintf(stderr, " Total number of blocks = %d\n", count);
    fprintf(stderr, " Total size of blocks = "FMTZ"\n", (FMTZ_CAST)size);

    MEMENTO_UNDERLYING_FREE(blocks);

    /* Now put the blocks back for valgrind, and restore the prev
     * and magic values. */
    prev = NULL;
    for (b = memento.used.head; b;) {
      Memento_BlkHeader *next = b->next;
      b->prev = prev;
      b->child = MEMENTO_CHILD_MAGIC;
      b->sibling = MEMENTO_SIBLING_MAGIC;
      prev = b;
      VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(*b));
      b = next;
    }

    return 0;
}

void Memento_listBlocks(void)
{
    MEMENTO_LOCK();
    fprintf(stderr, "Allocated blocks:\n");
    if (Memento_listBlocksNested())
    {
        size_t counts[2];
        counts[0] = 0;
        counts[1] = 0;
        Memento_appBlocks(&memento.used, Memento_listBlock, &counts[0]);
        fprintf(stderr, " Total number of blocks = "FMTZ"\n", (FMTZ_CAST)counts[0]);
        fprintf(stderr, " Total size of blocks = "FMTZ"\n", (FMTZ_CAST)counts[1]);
    }
    MEMENTO_UNLOCK();
}

static int Memento_listNewBlock(Memento_BlkHeader *b,
                                void              *arg)
{
    if (b->flags & Memento_Flag_OldBlock)
        return 0;
    b->flags |= Memento_Flag_OldBlock;
    return Memento_listBlock(b, arg);
}

void Memento_listNewBlocks(void)
{
    size_t counts[2];
    MEMENTO_LOCK();
    counts[0] = 0;
    counts[1] = 0;
    fprintf(stderr, "Blocks allocated and still extant since last list:\n");
    Memento_appBlocks(&memento.used, Memento_listNewBlock, &counts[0]);
    fprintf(stderr, "  Total number of blocks = "FMTZ"\n", (FMTZ_CAST)counts[0]);
    fprintf(stderr, "  Total size of blocks = "FMTZ"\n", (FMTZ_CAST)counts[1]);
    MEMENTO_UNLOCK();
}

static void Memento_endStats(void)
{
    fprintf(stderr, "Total memory malloced = "FMTZ" bytes\n", (FMTZ_CAST)memento.totalAlloc);
    fprintf(stderr, "Peak memory malloced = "FMTZ" bytes\n", (FMTZ_CAST)memento.peakAlloc);
    fprintf(stderr, FMTZ" mallocs, "FMTZ" frees, "FMTZ" reallocs\n", (FMTZ_CAST)memento.numMallocs,
            (FMTZ_CAST)memento.numFrees, (FMTZ_CAST)memento.numReallocs);
    fprintf(stderr, "Average allocation size "FMTZ" bytes\n", (FMTZ_CAST)
            (memento.numMallocs != 0 ? memento.totalAlloc/memento.numMallocs: 0));
}

void Memento_stats(void)
{
    MEMENTO_LOCK();
    fprintf(stderr, "Current memory malloced = "FMTZ" bytes\n", (FMTZ_CAST)memento.alloc);
    Memento_endStats();
    MEMENTO_UNLOCK();
}

#ifdef MEMENTO_DETAILS
static int showInfo(Memento_BlkHeader *b, void *arg)
{
    Memento_BlkDetails *details;

    (void)arg;

    fprintf(stderr, FMTP":(size="FMTZ",num=%d)",
            MEMBLK_TOBLK(b), (FMTZ_CAST)b->rawsize, b->sequence);
    if (b->label)
        fprintf(stderr, " (%s)", b->label);
    if (b->flags & Memento_Flag_KnownLeak)
        fprintf(stderr, "(Known Leak)");
    fprintf(stderr, "\nEvents:\n");

    for (details = b->details; details; details = details->next)
    {
        if (memento.hideMultipleReallocs &&
            details->type == Memento_EventType_realloc &&
            details->next &&
            details->next->type == Memento_EventType_realloc) {
            continue;
        }
        fprintf(stderr, "  Event %d (%s)\n", details->sequence, eventType[(int)details->type]);
        Memento_showStacktrace(details->stack, details->count);
    }
    return 0;
}
#endif

void Memento_listBlockInfo(void)
{
#ifdef MEMENTO_DETAILS
    MEMENTO_LOCK();
    fprintf(stderr, "Details of allocated blocks:\n");
    Memento_appBlocks(&memento.used, showInfo, NULL);
    MEMENTO_UNLOCK();
#endif
}

#ifdef MEMENTO_DETAILS
static int
showBlockInfo(Memento_BlkHeader *b, void *arg)
{
    if (arg < MEMBLK_TOBLK(b) || (void *)MEMBLK_POSTPTR(b) <= arg)
        return 0;
    return showInfo(b, NULL);
}
#endif

void Memento_blockInfo(void *p)
{
#ifdef MEMENTO_DETAILS
    MEMENTO_LOCK();
    Memento_appBlocks(&memento.used, showBlockInfo, p);
    MEMENTO_UNLOCK();
#endif
}

static int Memento_nonLeakBlocksLeaked(void)
{
    Memento_BlkHeader *blk = memento.used.head;
    while (blk)
    {
        Memento_BlkHeader *next;
        int leaked;
        VALGRIND_MAKE_MEM_DEFINED(blk, sizeof(*blk));
        leaked = ((blk->flags & Memento_Flag_KnownLeak) == 0);
        next = blk->next;
        VALGRIND_MAKE_MEM_DEFINED(blk, sizeof(*blk));
        if (leaked)
            return 1;
        blk = next;
    }
    return 0;
}

void Memento_fin(void)
{
    Memento_checkAllMemory();
    if (!memento.segv)
    {
        Memento_endStats();
        if (Memento_nonLeakBlocksLeaked()) {
            Memento_listBlocks();
#ifdef MEMENTO_DETAILS
            fprintf(stderr, "\n");
            if (memento.verbose)
                Memento_listBlockInfo();
            else
                fprintf(stderr, "[!verbose: Not listing details of allocated blocks.]\n");
#endif
            Memento_breakpoint();
        }
    }
    if (memento.squeezing) {
        if (memento.pattern == 0)
            fprintf(stderr, "Memory squeezing @ %d complete%s\n", memento.squeezeAt, memento.segv ? " (with SEGV)" : "");
        else
            fprintf(stderr, "Memory squeezing @ %d (%d) complete%s\n", memento.squeezeAt, memento.pattern, memento.segv ? " (with SEGV)" : "");
    } else if (memento.segv) {
        fprintf(stderr, "Memento completed (with SEGV)\n");
    }
    if (memento.failing)
    {
        fprintf(stderr, "MEMENTO_FAILAT=%d\n", memento.failAt);
        fprintf(stderr, "MEMENTO_PATTERN=%d\n", memento.pattern);
    }
    if (memento.nextFailAt != 0)
    {
        fprintf(stderr, "MEMENTO_NEXTFAILAT=%d\n", memento.nextFailAt);
        fprintf(stderr, "MEMENTO_NEXTPATTERN=%d\n", memento.nextPattern);
    }
    if (Memento_nonLeakBlocksLeaked() && memento.abortOnLeak) {
        fprintf(stderr, "Calling abort() because blocks were leaked and MEMENTO_ABORT_ON_LEAK is set.\n");
        abort();
    }
}

/* Reads number from <text> using strtol().
 *
 * Params:
 *     text:
 *         text to read.
 *     out:
 *         pointer to output value.
 *     relative:
 *         *relative set to 1 if <text> starts with '+' or '-', else set to 0.
 *     end:
 *         *end is set to point to next unread character after number.
 *
 * Returns 0 on success, else -1.
 */
static int read_number(const char *text, int *out, int *relative, char **end)
{
    if (text[0] == '+' || text[0] == '-')
        *relative = 1;
    else
        *relative = 0;
    errno = 0;
    *out = (int)strtol(text, end, 0 /*base*/);
    if (errno || *end == text)
    {
        fprintf(stderr, "Failed to parse number at start of '%s'.\n", text);
        return -1;
    }
    if (0)
         fprintf(stderr, "text='%s': *out=%i *relative=%i\n",
                 text, *out, *relative);
    return 0;
}

/* Reads number plus optional delta value from <text>.
 *
 * Evaluates <number> or <number>[+|-<delta>]. E.g. text='1234+2' sets *out=1236,
 * text='1234-1' sets *out=1233.
 *
 * Params:
 *     text:
 *         text to read.
 *     out:
 *         pointer to output value.
 *     end:
 *         *end is set to point to next unread character after number.
 *
 * Returns 0 on success, else -1.
 */
static int read_number_delta(const char *text, int *out, char **end)
{
    int e;
    int relative;

    e = read_number(text, out, &relative, end);
    if (e)
        return e;
    if (relative) {
        fprintf(stderr, "Base number should not start with '+' or '-' at start of '%s'.\n",
                text);
        return -1;
    }
    if (*end) {
        if (**end == '-' || **end == '+') {
            int delta;
            e = read_number(*end, &delta, &relative, end);
            if (e)
                return e;
            *out += delta;
        }
    }
    if (0) fprintf(stderr, "text='%s': *out=%i\n", text, *out);

    return 0;
}

/* Reads range.
 *
 * E.g.:
 *     text='115867-2' sets *begin=115865 *end=115866.
 *     text='115867-1..+3' sets *begin=115866 *end=115869.
 *
 * Supported patterns for text:
 *     <range>
 *         <value>             - returns *begin=value *end=*begin+1.
 *         <value1>..<value2>  - returns *begin=value1 *end=value2.
 *         <value>..+<number>  - returns *begin=value *end=*begin+number.
 *     <value>
 *         <number>
 *         <number>+<number>
 *         <number>-<number>
 *
 *     <number>: [0-9]+
 *
 * If not specified, *end defaults to *begin+1.
 *
 * Returns 0 on success, else -1, with *string_end pointing to first unused
 * character.
 */
static int read_number_range(const char *text, int *begin, int *end, char **string_end)
{
    int e;
    e = read_number_delta(text, begin, string_end);
    if (e)
        return e;
    if (string_end && (*string_end)[0] == '.' && (*string_end)[1] == '.') {
        int relative;
        e = read_number((*string_end) + 2, end, &relative, string_end);
        if (e)
            return e;
        if (relative)
            *end += *begin;
    } else {
        *end = *begin + 1;
    }
    if (*end < *begin) {
        fprintf(stderr, "Range %i..%i has negative extent, at start of '%s'.\n",
                *begin, *end, text);
        return -1;
    }
    if (0) fprintf(stderr, "text='%s': *begin=%i *end=%i\n", text, *begin, *end);

    return 0;
}

/* Format: <range>[,<range>]+
 *
 * For description of <range>, see read_number_range() above.
 *
 * E.g.:
 *     MEMENTO_SQUEEZES=1234-2..+4,2345,2350..+2
 */
static int Memento_add_squeezes(const char *text)
{
    int e = 0;
    for(;;) {
        int     begin;
        int     end;
        char   *string_end;
        if (!*text)
            break;
        e = read_number_range(text, &begin, &end, &string_end);
        if (e)
            break;
        if (*string_end && *string_end != ',') {
            fprintf(stderr, "Expecting comma at start of '%s'.\n", string_end);
            e = -1;
            break;
        }
        fprintf(stderr, "Adding squeeze range %i..%i.\n",
                begin, end);
        memento.squeezes_num += 1;
        memento.squeezes = MEMENTO_UNDERLYING_REALLOC(
                memento.squeezes,
                memento.squeezes_num * sizeof(*memento.squeezes)
                );
        if (!memento.squeezes) {
            fprintf(stderr, "Failed to allocate memory for memento.squeezes_num=%i\n",
                    memento.squeezes_num);
            e = -1;
            break;
        }
        memento.squeezes[memento.squeezes_num-1].begin = begin;
        memento.squeezes[memento.squeezes_num-1].end = end;

        if (*string_end == 0)
            break;
        text = string_end + 1;
    }

    return e;
}

static void Memento_init(void)
{
    char *env;
    memset(&memento, 0, sizeof(memento));
    memento.inited    = 1;
    memento.used.head = NULL;
    memento.used.tail = NULL;
    memento.free.head = NULL;
    memento.free.tail = NULL;
    memento.sequence  = 0;
    memento.countdown = 1024;
    memento.squeezes  = NULL;
    memento.squeezes_num = 0;
    memento.squeezes_pos = 0;

    env = getenv("MEMENTO_FAILAT");
    memento.failAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_BREAKAT");
    memento.breakAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_PARANOIA");
    memento.paranoia = (env ? atoi(env) : 0);
    if (memento.paranoia == 0)
        memento.paranoia = -1024;

    env = getenv("MEMENTO_PARANOIDAT");
    memento.paranoidAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_SQUEEZEAT");
    memento.squeezeAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_PATTERN");
    memento.pattern = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_HIDE_MULTIPLE_REALLOCS");
    memento.hideMultipleReallocs = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_ABORT_ON_LEAK");
    memento.abortOnLeak = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_ABORT_ON_CORRUPTION");
    memento.abortOnCorruption = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_SQUEEZES");
    if (env) {
        int e;
        fprintf(stderr, "Parsing squeeze ranges in MEMENTO_SQUEEZES=%s\n", env);
        e = Memento_add_squeezes(env);
        if (e) {
            fprintf(stderr, "Failed to parse MEMENTO_SQUEEZES=%s\n", env);
            exit(1);
        }
    }

    env = getenv("MEMENTO_MAXMEMORY");
    memento.maxMemory = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_VERBOSE");
    memento.verbose = (env ? atoi(env) : 1);

    env = getenv("MEMENTO_IGNORENEWDELETE");
    memento.ignoreNewDelete = (env ? atoi(env) : 0);

    atexit(Memento_fin);

    Memento_initMutex(&memento.mutex);

    Memento_initStacktracer();

    Memento_breakpoint();
}

typedef struct findBlkData {
    void              *addr;
    Memento_BlkHeader *blk;
    int                flags;
} findBlkData;

static int Memento_containsAddr(Memento_BlkHeader *b,
                                void *arg)
{
    findBlkData *data = (findBlkData *)arg;
    char *blkend = &((char *)MEMBLK_TOBLK(b))[b->rawsize];
    if ((MEMBLK_TOBLK(b) <= data->addr) &&
        ((void *)blkend > data->addr)) {
        data->blk = b;
        data->flags = 1;
        return 1;
    }
    if (((void *)b <= data->addr) &&
        (MEMBLK_TOBLK(b) > data->addr)) {
        data->blk = b;
        data->flags = 2;
        return 1;
    }
    if (((void *)blkend <= data->addr) &&
        ((void *)(blkend + Memento_PostSize) > data->addr)) {
        data->blk = b;
        data->flags = 3;
        return 1;
    }
    return 0;
}

void Memento_info(void *addr)
{
#ifdef MEMENTO_DETAILS
    findBlkData data;

    MEMENTO_LOCK();
    data.addr  = addr;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL)
        showInfo(data.blk, NULL);
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL)
        showInfo(data.blk, NULL);
    MEMENTO_UNLOCK();
#else
    printf("Memento not compiled with details support\n");
#endif
}

#ifdef MEMENTO_HAS_FORK
#include <unistd.h>
#include <sys/wait.h>
#include <time.h>
#ifdef MEMENTO_STACKTRACE_METHOD
#if MEMENTO_STACKTRACE_METHOD == 1
#include <signal.h>
#endif
#endif

/* FIXME: Find some portable way of getting this */
/* MacOSX has 10240, Ubuntu seems to have 256 */
#ifndef OPEN_MAX
#define OPEN_MAX 10240
#endif

/* stashed_map[j] = i means that file descriptor i-1 was duplicated to j */
int stashed_map[OPEN_MAX];

static void Memento_signal(int sig)
{
    (void)sig;
    fprintf(stderr, "SEGV at:\n");
    memento.segv = 1;
    Memento_bt_internal(0);

    exit(1);
}

static int squeeze(void)
{
    pid_t pid;
    int i, status;

    if (memento.patternBit < 0)
        return 1;
    if (memento.squeezing && memento.patternBit >= MEMENTO_MAXPATTERN)
        return 1;

    if (memento.patternBit == 0)
        memento.squeezeAt = memento.sequence;

    if (!memento.squeezing) {
        fprintf(stderr, "Memory squeezing @ %d\n", memento.squeezeAt);
    } else
        fprintf(stderr, "Memory squeezing @ %d (%x,%x)\n", memento.squeezeAt, memento.pattern, memento.patternBit);

    /* When we fork below, the child is going to snaffle all our file pointers
     * and potentially corrupt them. Let's make copies of all of them before
     * we fork, so we can restore them when we restart. */
    for (i = 0; i < OPEN_MAX; i++) {
        if (stashed_map[i] == 0) {
            int j = dup(i);
            if (j >= 0) {
                stashed_map[j] = i+1;
            }
        }
    }

    fprintf(stderr, "Failing at:\n");
    Memento_bt_internal(2);
    pid = fork();
    if (pid == 0) {
        /* Child */
        signal(SIGSEGV, Memento_signal);
        /* Close the dup-licated fds to avoid them getting corrupted by faulty
         * code. */
        for (i = 0; i < OPEN_MAX; i++) {
            if (stashed_map[i] != 0) {
                /* We close duplicated fds, just in case child has some bad
                 * code that modifies/closes random fds. */
                close(i);
            }
        }
        /* In the child, we always fail the next allocation. */
        if (memento.patternBit == 0) {
            memento.patternBit = 1;
        } else
            memento.patternBit <<= 1;
        memento.squeezing = 1;

        /* This is necessary to allow Memento_failThisEventLocked() near the
         * end to do 'return squeeze();'. */
        memento.squeezes_num = 0;

        return 1;
    }

    /* In the parent if we hit another allocation, pass it (and record the
     * fact we passed it in the pattern. */
    memento.pattern |= memento.patternBit;
    memento.patternBit <<= 1;

    /* Wait for pid to finish, with a timeout. */
    {
        struct timespec tm = { 0, 10 * 1000 * 1000 }; /* 10ms = 100th sec */
        int timeout = 30 * 1000 * 1000; /* time out in microseconds! */
        while (waitpid(pid, &status, WNOHANG) == 0) {
            nanosleep(&tm, NULL);
            timeout -= (int)(tm.tv_nsec/1000);
            tm.tv_nsec *= 2;
            if (tm.tv_nsec > 999999999)
                tm.tv_nsec = 999999999;
            if (timeout <= 0) {
                char text[32];
                fprintf(stderr, "Child is taking a long time to die. Killing it.\n");
                sprintf(text, "kill %d", pid);
                system(text);
                break;
            }
        }
    }

    if (status != 0) {
        fprintf(stderr, "Child status=%d\n", status);
    }

    /* Put the files back */
    for (i = 0; i < OPEN_MAX; i++) {
        if (stashed_map[i] != 0) {
            dup2(i, stashed_map[i]-1);
            close(i);
            stashed_map[i] = 0;
        }
    }

    return 0;
}
#else
#include <signal.h>

static void Memento_signal(int sig)
{
    (void)sig;
    memento.segv = 1;
    /* If we just return from this function the SEGV will be unhandled, and
     * we'll launch into whatever JIT debugging system the OS provides. At
     * least fprintf(stderr, something useful first. If MEMENTO_NOJIT is set, then
     * just exit to avoid the JIT (and get the usual atexit handling). */
    if (getenv("MEMENTO_NOJIT"))
        exit(1);
    else
        Memento_fin();
}

static int squeeze(void)
{
    fprintf(stderr, "Memento memory squeezing disabled as no fork!\n");
    return 0;
}
#endif

static void Memento_startFailing(void)
{
    if (!memento.failing) {
        fprintf(stderr, "Starting to fail...\n");
        Memento_bt();
        fflush(stderr);
        memento.failing = 1;
        memento.failAt = memento.sequence;
        memento.nextFailAt = memento.sequence+1;
        memento.pattern = 0;
        memento.patternBit = 0;
        signal(SIGSEGV, Memento_signal);
        signal(SIGABRT, Memento_signal);
        Memento_breakpointLocked();
    }
}

static int Memento_event(void)
{
    memento.sequence++;
    if ((memento.sequence >= memento.paranoidAt) && (memento.paranoidAt != 0)) {
        memento.paranoia = 1;
        memento.countdown = 1;
    }
    if (--memento.countdown == 0) {
        Memento_checkAllMemoryLocked();
        if (memento.paranoia > 0)
            memento.countdown = memento.paranoia;
        else
        {
            memento.countdown = -memento.paranoia;
            if (memento.paranoia > INT_MIN/2)
                memento.paranoia *= 2;
        }
    }

    if (memento.sequence == memento.breakAt) {
        fprintf(stderr, "Breaking at event %d\n", memento.breakAt);
        return 1;
    }
    return 0;
}

int Memento_sequence(void)
{
    return memento.sequence;
}

int Memento_breakAt(int event)
{
    MEMENTO_LOCK();
    memento.breakAt = event;
    MEMENTO_UNLOCK();
    return event;
}

static void *safe_find_block(void *ptr)
{
    Memento_BlkHeader *block;
    int valid;

    if (ptr == NULL)
        return NULL;

    block = MEMBLK_FROMBLK(ptr);
    /* Sometimes wrapping allocators can mean Memento_label
     * is called with a value within the block, rather than
     * at the start of the block. If we detect this, find it
     * the slow way. */
    VALGRIND_MAKE_MEM_DEFINED(&block->child, sizeof(block->child));
    VALGRIND_MAKE_MEM_DEFINED(&block->sibling, sizeof(block->sibling));
    valid = (block->child == MEMENTO_CHILD_MAGIC &&
             block->sibling == MEMENTO_SIBLING_MAGIC);
    VALGRIND_MAKE_MEM_NOACCESS(&block->child, sizeof(block->child));
    VALGRIND_MAKE_MEM_NOACCESS(&block->sibling, sizeof(block->sibling));
    if (!valid)
    {
        findBlkData data;

        data.addr  = ptr;
        data.blk   = NULL;
        data.flags = 0;
        Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
        if (data.blk == NULL)
            return NULL;
        block = data.blk;
    }
    return block;
}

void *Memento_label(void *ptr, const char *label)
{
    Memento_BlkHeader *block;

    if (ptr == NULL)
        return NULL;
    MEMENTO_LOCK();
    block = safe_find_block(ptr);
    if (block != NULL)
    {
        VALGRIND_MAKE_MEM_DEFINED(&block->label, sizeof(block->label));
        block->label = label;
        VALGRIND_MAKE_MEM_NOACCESS(&block->label, sizeof(block->label));
    }
    MEMENTO_UNLOCK();
    return ptr;
}

void Memento_tick(void)
{
    MEMENTO_LOCK();
    if (Memento_event()) Memento_breakpointLocked();
    MEMENTO_UNLOCK();
}

static int Memento_failThisEventLocked(void)
{
    int failThisOne;

    if (Memento_event()) Memento_breakpointLocked();

    if (!memento.squeezing && memento.squeezes_num) {
        /* Move to next relevant squeeze region if appropriate. */
        for ( ; memento.squeezes_pos != memento.squeezes_num; memento.squeezes_pos++) {
            if (memento.sequence < memento.squeezes[memento.squeezes_pos].end)
                break;
        }

        /* See whether memento.sequence is within this squeeze region. */
        if (memento.squeezes_pos < memento.squeezes_num) {
            int begin = memento.squeezes[memento.squeezes_pos].begin;
            int end   = memento.squeezes[memento.squeezes_pos].end;
            if (memento.sequence >= begin && memento.sequence < end) {
                if (1) {
                    fprintf(stderr,
                            "squeezes match memento.sequence=%i: memento.squeezes_pos=%i/%i %i..%i\n",
                            memento.sequence,
                            memento.squeezes_pos,
                            memento.squeezes_num,
                            memento.squeezes[memento.squeezes_pos].begin,
                            memento.squeezes[memento.squeezes_pos].end
                            );
                }
                return squeeze();
            }
        }
    }

    if ((memento.sequence >= memento.failAt) && (memento.failAt != 0))
        Memento_startFailing();
    if ((memento.squeezes_num==0) && (memento.sequence >= memento.squeezeAt) && (memento.squeezeAt != 0))
        return squeeze();

    if (!memento.failing)
        return 0;
    failThisOne = ((memento.patternBit & memento.pattern) == 0);
    /* If we are failing, and we've reached the end of the pattern and we've
     * still got bits available in the pattern word, and we haven't already
     * set a nextPattern, then extend the pattern. */
    if (memento.failing &&
        ((~(memento.patternBit-1) & memento.pattern) == 0) &&
        (memento.patternBit != 0) &&
        memento.nextPattern == 0)
    {
        /* We'll fail this one, and set the 'next' one to pass it. */
        memento.nextFailAt = memento.failAt;
        memento.nextPattern = memento.pattern | memento.patternBit;
    }
    memento.patternBit = (memento.patternBit ? memento.patternBit << 1 : 1);

    return failThisOne;
}

int Memento_failThisEvent(void)
{
    int ret;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    ret = Memento_failThisEventLocked();
    MEMENTO_UNLOCK();
    return ret;
}

static void *do_malloc(size_t s, int eventType)
{
    Memento_BlkHeader *memblk;
    size_t             smem = MEMBLK_SIZE(s);

    (void)eventType;

    if (Memento_failThisEventLocked()) {
        errno = ENOMEM;
        return NULL;
    }

    if (s == 0)
        return NULL;

    memento.numMallocs++;

    if (memento.maxMemory != 0 && memento.alloc + s > memento.maxMemory) {
        errno = ENOMEM;
        return NULL;
    }

    memblk = MEMENTO_UNDERLYING_MALLOC(smem);
    if (memblk == NULL)
        return NULL;

    memento.alloc      += s;
    memento.totalAlloc += s;
    if (memento.peakAlloc < memento.alloc)
        memento.peakAlloc = memento.alloc;
#ifndef MEMENTO_LEAKONLY
    memset(MEMBLK_TOBLK(memblk), MEMENTO_ALLOCFILL, s);
#endif
    memblk->rawsize       = s;
    memblk->sequence      = memento.sequence;
    memblk->lastCheckedOK = memblk->sequence;
    memblk->flags         = 0;
    memblk->label         = 0;
    memblk->child         = MEMENTO_CHILD_MAGIC;
    memblk->sibling       = MEMENTO_SIBLING_MAGIC;
#ifdef MEMENTO_DETAILS
    memblk->details       = NULL;
    memblk->details_tail  = &memblk->details;
    Memento_storeDetails(memblk, eventType);
#endif /* MEMENTO_DETAILS */
    Memento_addBlockHead(&memento.used, memblk, 0);

    if (memento.leaking > 0)
        memblk->flags |= Memento_Flag_KnownLeak;

    return MEMBLK_TOBLK(memblk);
}

char *Memento_strdup(const char *text)
{
    size_t len = strlen(text) + 1;
    char *ret;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    ret = do_malloc(len, Memento_EventType_strdup);
    MEMENTO_UNLOCK();

    if (ret != NULL)
        memcpy(ret, text, len);

    return ret;
}

int Memento_asprintf(char **ret, const char *format, ...)
{
    va_list va;
    int n;
    int n2;

    if (!memento.inited)
        Memento_init();

    va_start(va, format);
    n = vsnprintf(NULL, 0, format, va);
    va_end(va);
    if (n < 0)
        return n;

    MEMENTO_LOCK();
    *ret = do_malloc(n+1, Memento_EventType_asprintf);
    MEMENTO_UNLOCK();
    if (*ret == NULL)
        return -1;

    va_start(va, format);
    n2 = vsnprintf(*ret, n + 1, format, va);
    va_end(va);

    return n2;
}

int Memento_vasprintf(char **ret, const char *format, va_list ap)
{
    int n;
    va_list ap2;
    va_copy(ap2, ap);

    if (!memento.inited)
        Memento_init();

    n = vsnprintf(NULL, 0, format, ap);
    if (n < 0) {
        va_end(ap2);
        return n;
    }

    MEMENTO_LOCK();
    *ret = do_malloc(n+1, Memento_EventType_vasprintf);
    MEMENTO_UNLOCK();
    if (*ret == NULL) {
        va_end(ap2);
        return -1;
    }

    n = vsnprintf(*ret, n + 1, format, ap2);
    va_end(ap2);

    return n;
}

void *Memento_malloc(size_t s)
{
    void *ret;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    ret = do_malloc(s, Memento_EventType_malloc);
    MEMENTO_UNLOCK();

    return ret;
}

void *Memento_calloc(size_t n, size_t s)
{
    void *block;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    block = do_malloc(n*s, Memento_EventType_calloc);
    MEMENTO_UNLOCK();
    if (block)
        memset(block, 0, n*s);

    return block;
}

static void do_reference(Memento_BlkHeader *blk, int event)
{
#ifdef MEMENTO_DETAILS
    Memento_storeDetails(blk, event);
#endif /* MEMENTO_DETAILS */
}

int Memento_checkPointerOrNull(void *blk)
{
    if (blk == NULL)
        return 0;
    if (blk == MEMENTO_PREFILL_PTR)
        fprintf(stderr, "Prefill value found as pointer - buffer underrun?\n");
    else if (blk == MEMENTO_POSTFILL_PTR)
        fprintf(stderr, "Postfill value found as pointer - buffer overrun?\n");
    else if (blk == MEMENTO_ALLOCFILL_PTR)
        fprintf(stderr, "Allocfill value found as pointer - use of uninitialised value?\n");
    else if (blk == MEMENTO_FREEFILL_PTR)
        fprintf(stderr, "Allocfill value found as pointer - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    return 1;
}

int Memento_checkBytePointerOrNull(void *blk)
{
    unsigned char i;
    if (blk == NULL)
        return 0;
    Memento_checkPointerOrNull(blk);

    i = *(unsigned char *)blk;

    if (i == MEMENTO_PREFILL_UBYTE)
        fprintf(stderr, "Prefill value found - buffer underrun?\n");
    else if (i == MEMENTO_POSTFILL_UBYTE)
        fprintf(stderr, "Postfill value found - buffer overrun?\n");
    else if (i == MEMENTO_ALLOCFILL_UBYTE)
        fprintf(stderr, "Allocfill value found - use of uninitialised value?\n");
    else if (i == MEMENTO_FREEFILL_UBYTE)
        fprintf(stderr, "Allocfill value found - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    Memento_breakpoint();
    return 1;
}

int Memento_checkShortPointerOrNull(void *blk)
{
    unsigned short i;
    if (blk == NULL)
        return 0;
    Memento_checkPointerOrNull(blk);

    i = *(unsigned short *)blk;

    if (i == MEMENTO_PREFILL_USHORT)
        fprintf(stderr, "Prefill value found - buffer underrun?\n");
    else if (i == MEMENTO_POSTFILL_USHORT)
        fprintf(stderr, "Postfill value found - buffer overrun?\n");
    else if (i == MEMENTO_ALLOCFILL_USHORT)
        fprintf(stderr, "Allocfill value found - use of uninitialised value?\n");
    else if (i == MEMENTO_FREEFILL_USHORT)
        fprintf(stderr, "Allocfill value found - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    Memento_breakpoint();
    return 1;
}

int Memento_checkIntPointerOrNull(void *blk)
{
    unsigned int i;
    if (blk == NULL)
        return 0;
    Memento_checkPointerOrNull(blk);

    i = *(unsigned int *)blk;

    if (i == MEMENTO_PREFILL_UINT)
        fprintf(stderr, "Prefill value found - buffer underrun?\n");
    else if (i == MEMENTO_POSTFILL_UINT)
        fprintf(stderr, "Postfill value found - buffer overrun?\n");
    else if (i == MEMENTO_ALLOCFILL_UINT)
        fprintf(stderr, "Allocfill value found - use of uninitialised value?\n");
    else if (i == MEMENTO_FREEFILL_UINT)
        fprintf(stderr, "Allocfill value found - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    Memento_breakpoint();
    return 1;
}

static void *do_takeRef(void *blk)
{
    MEMENTO_LOCK();
    do_reference(safe_find_block(blk), Memento_EventType_takeRef);
    MEMENTO_UNLOCK();
    return blk;
}

void *Memento_takeByteRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    (void)Memento_checkBytePointerOrNull(blk);

    return do_takeRef(blk);
}

void *Memento_takeShortRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    (void)Memento_checkShortPointerOrNull(blk);

    return do_takeRef(blk);
}

void *Memento_takeIntRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    (void)Memento_checkIntPointerOrNull(blk);

    return do_takeRef(blk);
}

void *Memento_takeRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    return do_takeRef(blk);
}

static void *do_dropRef(void *blk)
{
    MEMENTO_LOCK();
    do_reference(safe_find_block(blk), Memento_EventType_dropRef);
    MEMENTO_UNLOCK();
    return blk;
}

void *Memento_dropByteRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    Memento_checkBytePointerOrNull(blk);

    return do_dropRef(blk);
}

void *Memento_dropShortRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    Memento_checkShortPointerOrNull(blk);

    return do_dropRef(blk);
}

void *Memento_dropIntRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    Memento_checkIntPointerOrNull(blk);

    return do_dropRef(blk);
}

void *Memento_dropRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    return do_dropRef(blk);
}

void *Memento_adjustRef(void *blk, int adjust)
{
    if (Memento_event()) Memento_breakpoint();

    if (blk == NULL)
        return NULL;

    while (adjust > 0)
    {
        do_takeRef(blk);
        adjust--;
    }
    while (adjust < 0)
    {
        do_dropRef(blk);
        adjust++;
    }

    return blk;
 }

void *Memento_reference(void *blk)
{
    if (!blk)
        return NULL;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    do_reference(safe_find_block(blk), Memento_EventType_reference);
    MEMENTO_UNLOCK();
    return blk;
}

/* Treat blocks from the user with suspicion, and check them the slow
 * but safe way. */
static int checkBlockUser(Memento_BlkHeader *memblk, const char *action)
{
#ifndef MEMENTO_LEAKONLY
    BlkCheckData data;

    memset(&data, 0, sizeof(data));
    Memento_appBlockUser(&memento.used, Memento_Internal_checkAllocedBlock,
                         &data, memblk);
    if (!data.found) {
        /* Failure! */
        fprintf(stderr, "Attempt to %s block ", action);
        showBlock(memblk, 32);
        fprintf(stderr, "\n");
        Memento_breakpointLocked();
        return 1;
    } else if (data.preCorrupt || data.postCorrupt) {
        fprintf(stderr, "Block ");
        showBlock(memblk, ' ');
        fprintf(stderr, " found to be corrupted on %s!\n", action);
        if (data.preCorrupt) {
            fprintf(stderr, "Preguard corrupted\n");
        }
        if (data.postCorrupt) {
            fprintf(stderr, "Postguard corrupted\n");
        }
        fprintf(stderr, "Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
        return 1;
    }
#endif
    return 0;
}

static int checkBlock(Memento_BlkHeader *memblk, const char *action)
{
#ifndef MEMENTO_LEAKONLY
    BlkCheckData data;
#endif

    if (memblk->child != MEMENTO_CHILD_MAGIC ||
        memblk->sibling != MEMENTO_SIBLING_MAGIC)
    {
        /* Failure! */
        fprintf(stderr, "Attempt to %s invalid block ", action);
        showBlock(memblk, 32);
        fprintf(stderr, "\n");
        Memento_breakpointLocked();
        return 1;
    }

#ifndef MEMENTO_LEAKONLY
    memset(&data, 0, sizeof(data));
    Memento_appBlock(&memento.used, Memento_Internal_checkAllocedBlock,
                     &data, memblk);
    if (!data.found) {
        /* Failure! */
        fprintf(stderr, "Attempt to %s block ", action);
        showBlock(memblk, 32);
        fprintf(stderr, "\n");
        Memento_breakpointLocked();
        return 1;
    } else if (data.preCorrupt || data.postCorrupt) {
        fprintf(stderr, "Block ");
        showBlock(memblk, ' ');
        fprintf(stderr, " found to be corrupted on %s!\n", action);
        if (data.preCorrupt) {
            fprintf(stderr, "Preguard corrupted\n");
        }
        if (data.postCorrupt) {
            fprintf(stderr, "Postguard corrupted\n");
        }
        fprintf(stderr, "Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
        return 1;
    }
#endif
    return 0;
}

static void do_free(void *blk, int eventType)
{
    Memento_BlkHeader *memblk;

    (void)eventType;

    if (Memento_event()) Memento_breakpointLocked();

    if (blk == NULL)
        return;

    memblk = MEMBLK_FROMBLK(blk);
    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (checkBlock(memblk, "free"))
    {
        if (memento.abortOnCorruption) {
            fprintf(stderr, "*** memblk corrupted, calling abort()\n");
            abort();
        }
        return;
    }

#ifdef MEMENTO_DETAILS
    Memento_storeDetails(memblk, eventType);
#endif

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (memblk->flags & Memento_Flag_BreakOnFree)
        Memento_breakpointLocked();

    memento.alloc -= memblk->rawsize;
    memento.numFrees++;

    Memento_removeBlock(&memento.used, memblk);

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (Memento_Internal_makeSpace(MEMBLK_SIZE(memblk->rawsize))) {
        VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
        VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(memblk),
                                  memblk->rawsize + Memento_PostSize);
#ifndef MEMENTO_LEAKONLY
        memset(MEMBLK_TOBLK(memblk), MEMENTO_FREEFILL, memblk->rawsize);
#endif
        memblk->flags |= Memento_Flag_Freed;
        Memento_addBlockTail(&memento.free, memblk, 1);
    } else {
        free_block(memblk);
    }
}

void Memento_free(void *blk)
{
    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    do_free(blk, Memento_EventType_free);
    MEMENTO_UNLOCK();
}

static void *do_realloc(void *blk, size_t newsize, int type)
{
    Memento_BlkHeader *memblk, *newmemblk;
    size_t             newsizemem;
    int                flags;

    if (Memento_failThisEventLocked()) {
        errno = ENOMEM;
        return NULL;
    }

    memblk     = MEMBLK_FROMBLK(blk);
    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (checkBlock(memblk, "realloc")) {
        errno = ENOMEM;
        return NULL;
    }

#ifdef MEMENTO_DETAILS
    Memento_storeDetails(memblk, type);
#endif

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (memblk->flags & Memento_Flag_BreakOnRealloc)
        Memento_breakpointLocked();

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (memento.maxMemory != 0 && memento.alloc - memblk->rawsize + newsize > memento.maxMemory) {
        errno = ENOMEM;
        return NULL;
    }

    newsizemem = MEMBLK_SIZE(newsize);
    Memento_removeBlock(&memento.used, memblk);
    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    flags = memblk->flags;
    newmemblk  = MEMENTO_UNDERLYING_REALLOC(memblk, newsizemem);
    if (newmemblk == NULL)
    {
        Memento_addBlockHead(&memento.used, memblk, 2);
        return NULL;
    }
    memento.numReallocs++;
    memento.totalAlloc += newsize;
    memento.alloc      -= newmemblk->rawsize;
    memento.alloc      += newsize;
    if (memento.peakAlloc < memento.alloc)
        memento.peakAlloc = memento.alloc;
    newmemblk->flags = flags;
#ifndef MEMENTO_LEAKONLY
    if (newmemblk->rawsize < newsize) {
        char *newbytes = ((char *)MEMBLK_TOBLK(newmemblk))+newmemblk->rawsize;
        VALGRIND_MAKE_MEM_DEFINED(newbytes, newsize - newmemblk->rawsize);
        memset(newbytes, MEMENTO_ALLOCFILL, newsize - newmemblk->rawsize);
        VALGRIND_MAKE_MEM_UNDEFINED(newbytes, newsize - newmemblk->rawsize);
    }
#endif
    newmemblk->rawsize = newsize;
#ifndef MEMENTO_LEAKONLY
    VALGRIND_MAKE_MEM_DEFINED(newmemblk->preblk, Memento_PreSize);
    memset(newmemblk->preblk, MEMENTO_PREFILL, Memento_PreSize);
    VALGRIND_MAKE_MEM_UNDEFINED(newmemblk->preblk, Memento_PreSize);
    VALGRIND_MAKE_MEM_DEFINED(MEMBLK_POSTPTR(newmemblk), Memento_PostSize);
    memset(MEMBLK_POSTPTR(newmemblk), MEMENTO_POSTFILL, Memento_PostSize);
    VALGRIND_MAKE_MEM_UNDEFINED(MEMBLK_POSTPTR(newmemblk), Memento_PostSize);
#endif
    Memento_addBlockHead(&memento.used, newmemblk, 2);
    return MEMBLK_TOBLK(newmemblk);
}

void *Memento_realloc(void *blk, size_t newsize)
{
    void *ret;

    if (!memento.inited)
        Memento_init();

    if (blk == NULL)
    {
        MEMENTO_LOCK();
        ret = do_malloc(newsize, Memento_EventType_realloc);
        MEMENTO_UNLOCK();
        if (!ret) errno = ENOMEM;
        return ret;
    }
    if (newsize == 0) {
        MEMENTO_LOCK();
        do_free(blk, Memento_EventType_realloc);
        MEMENTO_UNLOCK();
        return NULL;
    }

    MEMENTO_LOCK();
    ret = do_realloc(blk, newsize, Memento_EventType_realloc);
    MEMENTO_UNLOCK();
    if (!ret) errno = ENOMEM;
    return ret;
}

int Memento_checkBlock(void *blk)
{
    Memento_BlkHeader *memblk;
    int ret;

    if (blk == NULL)
        return 0;

    MEMENTO_LOCK();
    memblk = MEMBLK_FROMBLK(blk);
    ret = checkBlockUser(memblk, "check");
    MEMENTO_UNLOCK();
    return ret;
}

#ifndef MEMENTO_LEAKONLY
static int Memento_Internal_checkAllAlloced(Memento_BlkHeader *memblk, void *arg)
{
    BlkCheckData *data = (BlkCheckData *)arg;

    Memento_Internal_checkAllocedBlock(memblk, data);
    if (data->preCorrupt || data->postCorrupt) {
        if ((data->found & 2) == 0) {
            fprintf(stderr, "Allocated blocks:\n");
            data->found |= 2;
        }
        fprintf(stderr, "  Block ");
        showBlock(memblk, ' ');
        if (data->preCorrupt) {
            fprintf(stderr, " Preguard ");
        }
        if (data->postCorrupt) {
            fprintf(stderr, "%s Postguard ",
                    (data->preCorrupt ? "&" : ""));
        }
        fprintf(stderr, "corrupted.\n    "
                "Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        data->preCorrupt  = 0;
        data->postCorrupt = 0;
        data->freeCorrupt = 0;
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
    }
    else
        memblk->lastCheckedOK = memento.sequence;
    return 0;
}

static int Memento_Internal_checkAllFreed(Memento_BlkHeader *memblk, void *arg)
{
    BlkCheckData *data = (BlkCheckData *)arg;

    Memento_Internal_checkFreedBlock(memblk, data);
    if (data->preCorrupt || data->postCorrupt || data->freeCorrupt) {
        if ((data->found & 4) == 0) {
            fprintf(stderr, "Freed blocks:\n");
            data->found |= 4;
        }
        fprintf(stderr, "  ");
        showBlock(memblk, ' ');
        if (data->freeCorrupt) {
            fprintf(stderr, " index %d (address "FMTP") onwards", (int)data->index,
                    &((char *)MEMBLK_TOBLK(memblk))[data->index]);
            if (data->preCorrupt) {
                fprintf(stderr, "+ preguard");
            }
            if (data->postCorrupt) {
                fprintf(stderr, "+ postguard");
            }
        } else {
            if (data->preCorrupt) {
                fprintf(stderr, " preguard");
            }
            if (data->postCorrupt) {
                fprintf(stderr, "%s Postguard",
                        (data->preCorrupt ? "+" : ""));
            }
        }
        VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(Memento_BlkHeader));
        fprintf(stderr, " corrupted.\n"
                "    Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
        VALGRIND_MAKE_MEM_NOACCESS(memblk, sizeof(Memento_BlkHeader));
        data->preCorrupt  = 0;
        data->postCorrupt = 0;
        data->freeCorrupt = 0;
    }
    else
        memblk->lastCheckedOK = memento.sequence;
    return 0;
}
#endif /* MEMENTO_LEAKONLY */

static int Memento_checkAllMemoryLocked(void)
{
#ifndef MEMENTO_LEAKONLY
    BlkCheckData data;

    memset(&data, 0, sizeof(data));
    Memento_appBlocks(&memento.used, Memento_Internal_checkAllAlloced, &data);
    Memento_appBlocks(&memento.free, Memento_Internal_checkAllFreed, &data);
    return data.found;
#else
    return 0;
#endif
}

int Memento_checkAllMemory(void)
{
#ifndef MEMENTO_LEAKONLY
    int ret;

    MEMENTO_LOCK();
    ret = Memento_checkAllMemoryLocked();
    MEMENTO_UNLOCK();
    if (ret & 6) {
        Memento_breakpoint();
        return 1;
    }
    return 0;
#endif
}

int Memento_setParanoia(int i)
{
    memento.paranoia = i;
    if (memento.paranoia > 0)
        memento.countdown = memento.paranoia;
    else
        memento.countdown = -memento.paranoia;
    return i;
}

int Memento_setVerbose(int verbose)
{
    int ret = memento.verbose;
    memento.verbose = verbose;
    return ret;
}

int Memento_setIgnoreNewDelete(int ignore)
{
    int ret = memento.ignoreNewDelete;
    memento.ignoreNewDelete = ignore;
    return ret;
}

int Memento_paranoidAt(int i)
{
    memento.paranoidAt = i;
    return i;
}

int Memento_getBlockNum(void *b)
{
    Memento_BlkHeader *memblk;
    if (b == NULL)
        return 0;
    memblk = MEMBLK_FROMBLK(b);
    return (memblk->sequence);
}

int Memento_check(void)
{
    int result;

    fprintf(stderr, "Checking memory\n");
    result = Memento_checkAllMemory();
    fprintf(stderr, "Memory checked!\n");
    return result;
}

int Memento_find(void *a)
{
    findBlkData data;
    int s;

    MEMENTO_LOCK();
    data.addr  = a;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Address "FMTP" is in %sallocated block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        s = showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return s;
    }
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Address "FMTP" is in %sfreed block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        s = showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return s;
    }
    MEMENTO_UNLOCK();
    return 0;
}

void Memento_breakOnFree(void *a)
{
    findBlkData data;

    MEMENTO_LOCK();
    data.addr  = a;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Will stop when address "FMTP" (in %sallocated block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, ") is freed\n");
        VALGRIND_MAKE_MEM_DEFINED(data.blk, sizeof(Memento_BlkHeader));
        data.blk->flags |= Memento_Flag_BreakOnFree;
        VALGRIND_MAKE_MEM_NOACCESS(data.blk, sizeof(Memento_BlkHeader));
        MEMENTO_UNLOCK();
        return;
    }
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Can't stop on free; address "FMTP" is in %sfreed block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return;
    }
    fprintf(stderr, "Can't stop on free; address "FMTP" is not in a known block.\n", a);
    MEMENTO_UNLOCK();
}

void Memento_breakOnRealloc(void *a)
{
    findBlkData data;

    MEMENTO_LOCK();
    data.addr  = a;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Will stop when address "FMTP" (in %sallocated block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, ") is freed (or realloced)\n");
        VALGRIND_MAKE_MEM_DEFINED(data.blk, sizeof(Memento_BlkHeader));
        data.blk->flags |= Memento_Flag_BreakOnFree | Memento_Flag_BreakOnRealloc;
        VALGRIND_MAKE_MEM_NOACCESS(data.blk, sizeof(Memento_BlkHeader));
        MEMENTO_UNLOCK();
        return;
    }
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Can't stop on free/realloc; address "FMTP" is in %sfreed block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return;
    }
    fprintf(stderr, "Can't stop on free/realloc; address "FMTP" is not in a known block.\n", a);
    MEMENTO_UNLOCK();
}

int Memento_failAt(int i)
{
    memento.failAt = i;
    if ((memento.sequence > memento.failAt) &&
        (memento.failing != 0))
        Memento_startFailing();
    return i;
}

size_t Memento_setMax(size_t max)
{
    memento.maxMemory = max;
    return max;
}

void Memento_startLeaking(void)
{
    memento.leaking++;
}

void Memento_stopLeaking(void)
{
    memento.leaking--;
}

int Memento_squeezing(void)
{
    return memento.squeezing;
}

void *Memento_cpp_new(size_t size)
{
    void *ret;

    if (!memento.inited)
        Memento_init();

    if (memento.ignoreNewDelete)
        return MEMENTO_UNDERLYING_MALLOC(size);

    if (size == 0)
        size = 1;
    MEMENTO_LOCK();
    ret = do_malloc(size, Memento_EventType_new);
    MEMENTO_UNLOCK();
    return ret;
}

void Memento_cpp_delete(void *pointer)
{
    if (!pointer)
        return;

    if (!memento.inited)
        Memento_init();
    if (memento.ignoreNewDelete)
    {
        MEMENTO_UNDERLYING_FREE(pointer);
        return;
    }

    MEMENTO_LOCK();
    do_free(pointer, Memento_EventType_delete);
    MEMENTO_UNLOCK();
}

/* Some C++ systems (apparently) don't provide new[] or delete[]
 * operators. Provide a way to cope with this */
void *Memento_cpp_new_array(size_t size)
{
    void *ret;
    if (!memento.inited)
        Memento_init();

    if (size == 0)
        size = 1;

    if (memento.ignoreNewDelete)
        return MEMENTO_UNDERLYING_MALLOC(size);

    MEMENTO_LOCK();
    ret = do_malloc(size, Memento_EventType_newArray);
    MEMENTO_UNLOCK();
    return ret;
}

void  Memento_cpp_delete_array(void *pointer)
{
    if (memento.ignoreNewDelete)
    {
        MEMENTO_UNDERLYING_FREE(pointer);
        return;
    }

    MEMENTO_LOCK();
    do_free(pointer, Memento_EventType_deleteArray);
    MEMENTO_UNLOCK();
}

#else /* MEMENTO */

/* Just in case anyone has left some debugging code in... */
void (Memento_breakpoint)(void)
{
}

int (Memento_checkBlock)(void *b)
{
    return 0;
}

int (Memento_checkAllMemory)(void)
{
    return 0;
}

int (Memento_check)(void)
{
    return 0;
}

int (Memento_setParanoia)(int i)
{
    return 0;
}

int (Memento_paranoidAt)(int i)
{
    return 0;
}

int (Memento_breakAt)(int i)
{
    return 0;
}

int  (Memento_getBlockNum)(void *i)
{
    return 0;
}

int (Memento_find)(void *a)
{
    return 0;
}

int (Memento_failAt)(int i)
{
    return 0;
}

void (Memento_breakOnFree)(void *a)
{
}

void (Memento_breakOnRealloc)(void *a)
{
}

void *(Memento_takeRef)(void *a)
{
    return a;
}

void *(Memento_dropRef)(void *a)
{
    return a;
}

void *(Memento_adjustRef)(void *a, int adjust)
{
    return a;
}

void *(Memento_reference)(void *a)
{
    return a;
}

#undef Memento_malloc
#undef Memento_free
#undef Memento_realloc
#undef Memento_calloc
#undef Memento_strdup

void *Memento_malloc(size_t size)
{
    return MEMENTO_UNDERLYING_MALLOC(size);
}

void Memento_free(void *b)
{
    MEMENTO_UNDERLYING_FREE(b);
}

void *Memento_realloc(void *b, size_t s)
{
    return MEMENTO_UNDERLYING_REALLOC(b, s);
}

void *Memento_calloc(size_t n, size_t s)
{
    return MEMENTO_UNDERLYING_CALLOC(n, s);
}

/* Avoid calling strdup, in case our compiler doesn't support it.
 * Yes, I'm looking at you, early Visual Studios. */
char *Memento_strdup(const char *s)
{
    size_t len = strlen(s)+1;
    char *ret = MEMENTO_UNDERLYING_MALLOC(len);
    if (ret != NULL)
        memcpy(ret, s, len);
    return ret;
}

/* Avoid calling asprintf, in case our compiler doesn't support it.
 * Vaguely unhappy about relying on vsnprintf, but... */
int Memento_asprintf(char **ret, const char *format, ...)
{
    va_list va;
    int n;
    int n2;

    va_start(va, format);
    n = vsnprintf(NULL, 0, format, va);
    va_end(va);
    if (n < 0)
        return n;

    *ret = MEMENTO_UNDERLYING_MALLOC(n+1);
    if (*ret == NULL)
        return -1;

    va_start(va, format);
    n2 = vsnprintf(*ret, n + 1, format, va);
    va_end(va);

    return n2;
}

/* Avoid calling vasprintf, in case our compiler doesn't support it.
 * Vaguely unhappy about relying on vsnprintf, but... */
int Memento_vasprintf(char **ret, const char *format, va_list ap)
{
    int n;
    va_list ap2;
    va_copy(ap2, ap);

    n = vsnprintf(NULL, 0, format, ap);
    if (n < 0) {
        va_end(ap2);
        return n;
    }

    *ret = MEMENTO_UNDERLYING_MALLOC(n+1);
    if (*ret == NULL) {
        va_end(ap2);
        return -1;
    }

    n = vsnprintf(*ret, n + 1, format, ap2);
    va_end(ap2);

    return n;
}

void (Memento_listBlocks)(void)
{
}

void (Memento_listNewBlocks)(void)
{
}

int (Memento_setIgnoreNewDelete)(int ignore)
{
    return 0;
}

int (Memento_setVerbose)(int verbose)
{
    return 0;
}

size_t (Memento_setMax)(size_t max)
{
    return 0;
}

void (Memento_stats)(void)
{
}

void *(Memento_label)(void *ptr, const char *label)
{
    return ptr;
}

void (Memento_info)(void *addr)
{
}

void (Memento_listBlockInfo)(void)
{
}

void (Memento_blockInfo)(void *ptr)
{
}

void (Memento_startLeaking)(void)
{
}

void (Memento_stopLeaking)(void)
{
}

int (Memento_squeezing)(void)
{
    return 0;
}

#endif /* MEMENTO */

#endif /* MEMENTO_CPP_EXTRAS_ONLY */

/* Everything here is only for C++, and then only if we haven't
 * disabled it. */

#ifndef MEMENTO_NO_CPLUSPLUS
#ifdef __cplusplus

// C++ Operator Veneers - START
void *operator new(size_t size)
{
    return Memento_cpp_new(size);
}
void  operator delete(void *pointer)
{
    Memento_cpp_delete(pointer);
}
void* operator new[](size_t size)
{
    return Memento_cpp_new_array(size);
}
void  operator delete[](void *pointer)
{
   Memento_cpp_delete_array(pointer);
}

/* Some C++ systems (apparently) don't provide new[] or delete[]
 * operators. Provide a way to cope with this */
#ifndef MEMENTO_CPP_NO_ARRAY_CONSTRUCTORS
void *operator new[](size_t size)
{
    return Memento_cpp_new_array(size);
}

void  operator delete[](void *pointer)
{
    Memento_cpp_delete_array(pointer);
}
#endif /* MEMENTO_CPP_NO_ARRAY_CONSTRUCTORS */
// C++ Operator Veneers - END

#endif /* __cplusplus */
#endif /* MEMENTO_NO_CPLUSPLUS */
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <limits.h>
#include <string.h>
#include <stdlib.h>
#include <stdio.h>

/* Enable FITZ_DEBUG_LOCKING_TIMES below if you want to check the times
 * for which locks are held too. */
#ifdef FITZ_DEBUG_LOCKING
#undef FITZ_DEBUG_LOCKING_TIMES
#endif

/*
 * The malloc family of functions will always try scavenging when they run out of memory.
 * They will only fail when scavenging cannot free up memory from caches in the fz_context.
 * All the functions will throw an exception when no memory can be allocated,
 * except the _no_throw family which instead silently returns NULL.
 */

static void *
do_scavenging_malloc(fz_context *ctx, size_t size)
{
	void *p;
	int phase = 0;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	do {
		p = ctx->alloc.malloc(ctx->alloc.user, size);
		if (p != NULL)
		{
			fz_unlock(ctx, FZ_LOCK_ALLOC);
			return p;
		}
	} while (fz_store_scavenge(ctx, size, &phase));
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	return NULL;
}

static void *
do_scavenging_realloc(fz_context *ctx, void *p, size_t size)
{
	void *q;
	int phase = 0;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	do {
		q = ctx->alloc.realloc(ctx->alloc.user, p, size);
		if (q != NULL)
		{
			fz_unlock(ctx, FZ_LOCK_ALLOC);
			return q;
		}
	} while (fz_store_scavenge(ctx, size, &phase));
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	return NULL;
}

void *
fz_malloc(fz_context *ctx, size_t size)
{
	void *p;
	if (size == 0)
		return NULL;
	p = do_scavenging_malloc(ctx, size);
	if (!p)
		fz_throw(ctx, FZ_ERROR_MEMORY, "malloc of %zu bytes failed", size);
	return p;
}

void *
fz_malloc_no_throw(fz_context *ctx, size_t size)
{
	if (size == 0)
		return NULL;
	return do_scavenging_malloc(ctx, size);
}

void *
fz_calloc(fz_context *ctx, size_t count, size_t size)
{
	void *p;
	if (count == 0 || size == 0)
		return NULL;
	if (count > SIZE_MAX / size)
		fz_throw(ctx, FZ_ERROR_MEMORY, "calloc (%zu x %zu bytes) failed (size_t overflow)", count, size);
	p = do_scavenging_malloc(ctx, count * size);
	if (!p)
		fz_throw(ctx, FZ_ERROR_MEMORY, "calloc (%zu x %zu bytes) failed", count, size);
	memset(p, 0, count*size);
	return p;
}

void *
fz_calloc_no_throw(fz_context *ctx, size_t count, size_t size)
{
	void *p;
	if (count == 0 || size == 0)
		return NULL;
	if (count > SIZE_MAX / size)
		return NULL;
	p = do_scavenging_malloc(ctx, count * size);
	if (p)
		memset(p, 0, count * size);
	return p;
}

void *
fz_realloc(fz_context *ctx, void *p, size_t size)
{
	if (size == 0)
	{
		fz_free(ctx, p);
		return NULL;
	}
	p = do_scavenging_realloc(ctx, p, size);
	if (!p)
		fz_throw(ctx, FZ_ERROR_MEMORY, "realloc (%zu bytes) failed", size);
	return p;
}

void *
fz_realloc_no_throw(fz_context *ctx, void *p, size_t size)
{
	if (size == 0)
	{
		fz_free(ctx, p);
		return NULL;
	}
	return do_scavenging_realloc(ctx, p, size);
}

void
fz_free(fz_context *ctx, void *p)
{
	if (p)
	{
		fz_lock(ctx, FZ_LOCK_ALLOC);
		ctx->alloc.free(ctx->alloc.user, p);
		fz_unlock(ctx, FZ_LOCK_ALLOC);
	}
}

char *
fz_strdup(fz_context *ctx, const char *s)
{
	size_t len = strlen(s) + 1;
	char *ns = fz_malloc(ctx, len);
	memcpy(ns, s, len);
	return ns;
}

static void *
fz_malloc_default(void *opaque, size_t size)
{
	return malloc(size);
}

static void *
fz_realloc_default(void *opaque, void *old, size_t size)
{
	return realloc(old, size);
}

static void
fz_free_default(void *opaque, void *ptr)
{
	free(ptr);
}

fz_alloc_context fz_alloc_default =
{
	NULL,
	fz_malloc_default,
	fz_realloc_default,
	fz_free_default
};

static void
fz_lock_default(void *user, int lock)
{
}

static void
fz_unlock_default(void *user, int lock)
{
}

fz_locks_context fz_locks_default =
{
	NULL,
	fz_lock_default,
	fz_unlock_default
};

#ifdef FITZ_DEBUG_LOCKING

enum
{
	FZ_LOCK_DEBUG_CONTEXT_MAX = 100
};

fz_context *fz_lock_debug_contexts[FZ_LOCK_DEBUG_CONTEXT_MAX];
int fz_locks_debug[FZ_LOCK_DEBUG_CONTEXT_MAX][FZ_LOCK_MAX];

#ifdef FITZ_DEBUG_LOCKING_TIMES

int fz_debug_locking_inited = 0;
int fz_lock_program_start;
int fz_lock_time[FZ_LOCK_DEBUG_CONTEXT_MAX][FZ_LOCK_MAX] = { { 0 } };
int fz_lock_taken[FZ_LOCK_DEBUG_CONTEXT_MAX][FZ_LOCK_MAX] = { { 0 } };

/* We implement our own millisecond clock, as clock() cannot be trusted
 * when threads are involved. */
static int ms_clock(void)
{
#ifdef _WIN32
	return (int)GetTickCount();
#else
	struct timeval tp;
	gettimeofday(&tp, NULL);
	return (tp.tv_sec*1000) + (tp.tv_usec/1000);
#endif
}

static void dump_lock_times(void)
{
	int i, j;
	int prog_time = ms_clock() - fz_lock_program_start;

	for (j = 0; j < FZ_LOCK_MAX; j++)
	{
		int total = 0;
		for (i = 0; i < FZ_LOCK_DEBUG_CONTEXT_MAX; i++)
		{
			total += fz_lock_time[i][j];
		}
		printf("Lock %d held for %g seconds (%g%%)\n", j, total / 1000.0f, 100.0f*total/prog_time);
	}
	printf("Total program time %g seconds\n", prog_time / 1000.0f);
}

#endif

static int find_context(fz_context *ctx)
{
	int i;

	for (i = 0; i < FZ_LOCK_DEBUG_CONTEXT_MAX; i++)
	{
		if (fz_lock_debug_contexts[i] == ctx)
			return i;
		if (fz_lock_debug_contexts[i] == NULL)
		{
			int gottit = 0;
			/* We've not locked on this context before, so use
			 * this one for this new context. We might have other
			 * threads trying here too though so, so claim it
			 * atomically. No one has locked on this context
			 * before, so we are safe to take the ALLOC lock. */
			ctx->locks.lock(ctx->locks.user, FZ_LOCK_ALLOC);
			/* If it's still free, then claim it as ours,
			 * otherwise we'll keep hunting. */
			if (fz_lock_debug_contexts[i] == NULL)
			{
				gottit = 1;
				fz_lock_debug_contexts[i] = ctx;
#ifdef FITZ_DEBUG_LOCKING_TIMES
				if (fz_debug_locking_inited == 0)
				{
					fz_debug_locking_inited = 1;
					fz_lock_program_start = ms_clock();
					atexit(dump_lock_times);
				}
#endif
			}
			ctx->locks.unlock(ctx->locks.user, FZ_LOCK_ALLOC);
			if (gottit)
				return i;
		}
	}
	return -1;
}

void
fz_assert_lock_held(fz_context *ctx, int lock)
{
	int idx;

	if (ctx->locks.lock != fz_lock_default)
		return;

	idx = find_context(ctx);
	if (idx < 0)
		return;

	if (fz_locks_debug[idx][lock] == 0)
		fprintf(stderr, "Lock %d not held when expected\n", lock);
}

void
fz_assert_lock_not_held(fz_context *ctx, int lock)
{
	int idx;

	if (ctx->locks.lock != fz_lock_default)
		return;

	idx = find_context(ctx);
	if (idx < 0)
		return;

	if (fz_locks_debug[idx][lock] != 0)
		fprintf(stderr, "Lock %d held when not expected\n", lock);
}

void fz_lock_debug_lock(fz_context *ctx, int lock)
{
	int i, idx;

	if (ctx->locks.lock != fz_lock_default)
		return;

	idx = find_context(ctx);
	if (idx < 0)
		return;

	if (fz_locks_debug[idx][lock] != 0)
	{
		fprintf(stderr, "Attempt to take lock %d when held already!\n", lock);
	}
	for (i = lock-1; i >= 0; i--)
	{
		if (fz_locks_debug[idx][i] != 0)
		{
			fprintf(stderr, "Lock ordering violation: Attempt to take lock %d when %d held already!\n", lock, i);
		}
	}
	fz_locks_debug[idx][lock] = 1;
#ifdef FITZ_DEBUG_LOCKING_TIMES
	fz_lock_taken[idx][lock] = ms_clock();
#endif
}

void fz_lock_debug_unlock(fz_context *ctx, int lock)
{
	int idx;

	if (ctx->locks.lock != fz_lock_default)
		return;

	idx = find_context(ctx);
	if (idx < 0)
		return;

	if (fz_locks_debug[idx][lock] == 0)
	{
		fprintf(stderr, "Attempt to release lock %d when not held!\n", lock);
	}
	fz_locks_debug[idx][lock] = 0;
#ifdef FITZ_DEBUG_LOCKING_TIMES
	fz_lock_time[idx][lock] += ms_clock() - fz_lock_taken[idx][lock];
#endif
}

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"

#include <string.h>

/*
	Base 14 PDF fonts from URW.
	Noto fonts from Google.
	Source Han Serif from Adobe for CJK.
	DroidSansFallback from Android for CJK.
	Charis SIL from SIL.

	Define TOFU to only include the Base14 and CJK fonts.

	Define TOFU_CJK_LANG to skip Source Han Serif per-language fonts.
	Define TOFU_CJK_EXT to skip DroidSansFallbackFull (and the above).
	Define TOFU_CJK to skip DroidSansFallback (and the above).

	Define TOFU_NOTO to skip ALL non-CJK noto fonts.
	Define TOFU_SYMBOL to skip symbol fonts.
	Define TOFU_EMOJI to skip emoji/extended symbol font.

	Define TOFU_SIL to skip the SIL fonts (warning: makes EPUB documents ugly).
	Define TOFU_BASE14 to skip the Base 14 fonts (warning: makes PDF unusable).
*/

#ifdef NOTO_SMALL
#define TOFU_CJK_EXT
#define TOFU_SYMBOL
#define TOFU_EMOJI
#define TOFU_SIL
#endif

#ifdef NO_CJK
#define TOFU_CJK
#endif

#ifdef TOFU
#define TOFU_NOTO
#define TOFU_SIL
#endif

#ifdef TOFU_NOTO
#define TOFU_SYMBOL
#define TOFU_EMOJI
#endif

/* This historic script has an unusually large font (2MB), so we skip it by default. */
#ifndef NOTO_TANGUT
#define NOTO_TANGUT 0
#endif

/* Define some extra scripts for special fonts. */
enum
{
	MUPDF_SCRIPT_MUSIC = UCDN_LAST_SCRIPT+1,
	MUPDF_SCRIPT_MATH,
	MUPDF_SCRIPT_SYMBOLS,
	MUPDF_SCRIPT_SYMBOLS2,
	MUPDF_SCRIPT_EMOJI,
	MUPDF_SCRIPT_CJKV
};

enum
{
	BOLD = 1,
	ITALIC = 2
};

typedef struct
{
	const unsigned char *data;
#ifdef HAVE_OBJCOPY
	const unsigned char *start;
	const unsigned char *end;
#define INBUILT_SIZE(e) (e->end - e->start)
#else
	const unsigned int *size;
#define INBUILT_SIZE(e) (*e->size)
#endif
	char family[48];
	int script;
	int lang;
	int subfont;
	int attr;
} font_entry;

#define END_OF_DATA -2
#define ANY_SCRIPT -1
#define NO_SUBFONT 0
#define REGULAR 0

/* First, declare all the fonts. */
#ifdef HAVE_OBJCOPY
#define FONT(FORGE,NAME,NAME2,SCRIPT,LANG,SUBFONT,ATTR) \
extern const unsigned char _binary_resources_fonts_##FORGE##_##NAME##_start; \
extern const unsigned char _binary_resources_fonts_##FORGE##_##NAME##_end;
#else
#define FONT(FORGE,NAME,NAME2,SCRIPT,LANG,SUBFONT,ATTR) \
extern const unsigned char _binary_##NAME[];\
extern const unsigned int _binary_##NAME##_size;
#endif
#define ALIAS(FORGE,NAME,NAME2,SCRIPT,LANG,SUBFONT,ATTR)
#define EMPTY(SCRIPT)

#include "font-table.h"

#undef FONT
#undef ALIAS
#undef EMPTY

/* Now the actual list. */
#ifdef HAVE_OBJCOPY
#define FONT_DATA(FORGE,NAME) &_binary_resources_fonts_##FORGE##_##NAME##_start
#define FONT_SIZE(FORGE,NAME) &_binary_resources_fonts_##FORGE##_##NAME##_start, &_binary_resources_fonts_##FORGE##_##NAME##_end
#define EMPTY(SCRIPT) { NULL, NULL, NULL, "", SCRIPT, FZ_LANG_UNSET, NO_SUBFONT, REGULAR },
#else
#define FONT_DATA(FORGE,NAME) _binary_##NAME
#define FONT_SIZE(FORCE,NAME) &_binary_##NAME##_size
#define EMPTY(SCRIPT) { NULL, 0, "", SCRIPT, FZ_LANG_UNSET, NO_SUBFONT, REGULAR },
#endif

#define FONT(FORGE,NAME,NAME2,SCRIPT,LANG,SUBFONT,ATTR) { FONT_DATA(FORGE, NAME), FONT_SIZE(FORGE, NAME), NAME2, SCRIPT, LANG, SUBFONT, ATTR },
#define ALIAS(FORGE,NAME,NAME2,SCRIPT,LANG,SUBFONT,ATTR) { FONT_DATA(FORGE, NAME), FONT_SIZE(FORGE, NAME), NAME2, SCRIPT, LANG, SUBFONT, ATTR },
static font_entry inbuilt_fonts[] =
{
#include "font-table.h"
	{ NULL,
#ifdef HAVE_OBJCOPY
	NULL, NULL,
#else
	0,
#endif
	"", END_OF_DATA, FZ_LANG_UNSET, NO_SUBFONT, REGULAR }
};

#undef FONT
#undef ALIAS
#undef EMPTY
#undef FONT_DATA
#undef FONT_SIZE

static const unsigned char *
search_by_script_lang_strict(int *size, int *subfont, int script, int language)
{
	/* Search in the inbuilt font table. */
	font_entry *e;

	if (subfont)
		*subfont = 0;

	for (e = inbuilt_fonts; e->script != END_OF_DATA; e++)
	{
		if (script != ANY_SCRIPT && e->script != script)
			continue;
		if (e->lang != language)
			continue;
		*size = INBUILT_SIZE(e);
		if (subfont)
			*subfont = e->subfont;
		return e->data;
	}

	return *size = 0, NULL;
}

static const unsigned char *
search_by_script_lang(int *size, int *subfont, int script, int language)
{
	const unsigned char *result;
	result = search_by_script_lang_strict(size, subfont, script, language);
	if (!result && language != FZ_LANG_UNSET)
		result = search_by_script_lang_strict(size, subfont, script, FZ_LANG_UNSET);
	return result;
}

static const unsigned char *
search_by_family(int *size, const char *family, int attr)
{
	/* Search in the inbuilt font table. */
	font_entry *e;

	for (e = inbuilt_fonts; e->script != END_OF_DATA; e++)
	{
		if (attr != e->attr)
			continue;
		if (!fz_strcasecmp(e->family, family))
		{
			*size = INBUILT_SIZE(e);
			return e->data;
		}
	}

	return *size = 0, NULL;
}

const unsigned char *
fz_lookup_base14_font(fz_context *ctx, const char *name, int *size)
{
	/* We want to insist on the base14 name matching exactly,
	 * so we check that here first, before we look in the font table
	 * to see if we actually have data. */

	if (!strcmp(name, "Courier"))
		return search_by_family(size, "Courier", REGULAR);
	if (!strcmp(name, "Courier-Oblique"))
		return search_by_family(size, "Courier", ITALIC);
	if (!strcmp(name, "Courier-Bold"))
		return search_by_family(size, "Courier", BOLD);
	if (!strcmp(name, "Courier-BoldOblique"))
		return search_by_family(size, "Courier", BOLD|ITALIC);

	if (!strcmp(name, "Helvetica"))
		return search_by_family(size, "Helvetica", REGULAR);
	if (!strcmp(name, "Helvetica-Oblique"))
		return search_by_family(size, "Helvetica", ITALIC);
	if (!strcmp(name, "Helvetica-Bold"))
		return search_by_family(size, "Helvetica", BOLD);
	if (!strcmp(name, "Helvetica-BoldOblique"))
		return search_by_family(size, "Helvetica", BOLD|ITALIC);

	if (!strcmp(name, "Times-Roman"))
		return search_by_family(size, "Times", REGULAR);
	if (!strcmp(name, "Times-Italic"))
		return search_by_family(size, "Times", ITALIC);
	if (!strcmp(name, "Times-Bold"))
		return search_by_family(size, "Times", BOLD);
	if (!strcmp(name, "Times-BoldItalic"))
		return search_by_family(size, "Times", BOLD|ITALIC);

	if (!strcmp(name, "Symbol"))
		return search_by_family(size, "Symbol", REGULAR);
	if (!strcmp(name, "ZapfDingbats"))
		return search_by_family(size, "ZapfDingbats", REGULAR);

	*size = 0;
	return NULL;
}

const unsigned char *
fz_lookup_builtin_font(fz_context *ctx, const char *family, int is_bold, int is_italic, int *size)
{
	return search_by_family(size, family, (is_bold ? BOLD : 0) | (is_italic ? ITALIC : 0));
}

const unsigned char *
fz_lookup_cjk_font(fz_context *ctx, int ordering, int *size, int *subfont)
{
	int lang = FZ_LANG_UNSET;
	switch (ordering)
	{
	case FZ_ADOBE_JAPAN: lang = FZ_LANG_ja; break;
	case FZ_ADOBE_KOREA: lang = FZ_LANG_ko; break;
	case FZ_ADOBE_GB: lang = FZ_LANG_zh_Hans; break;
	case FZ_ADOBE_CNS: lang = FZ_LANG_zh_Hant; break;
	}
	return search_by_script_lang(size, subfont, UCDN_SCRIPT_HAN, lang);
}

int
fz_lookup_cjk_ordering_by_language(const char *lang)
{
	if (!strcmp(lang, "zh-Hant")) return FZ_ADOBE_CNS;
	if (!strcmp(lang, "zh-TW")) return FZ_ADOBE_CNS;
	if (!strcmp(lang, "zh-HK")) return FZ_ADOBE_CNS;
	if (!strcmp(lang, "zh-Hans")) return FZ_ADOBE_GB;
	if (!strcmp(lang, "zh-CN")) return FZ_ADOBE_GB;
	if (!strcmp(lang, "ja")) return FZ_ADOBE_JAPAN;
	if (!strcmp(lang, "ko")) return FZ_ADOBE_KOREA;
	return -1;
}

static int
fz_lookup_cjk_language(const char *lang)
{
	if (!strcmp(lang, "zh-Hant")) return FZ_LANG_zh_Hant;
	if (!strcmp(lang, "zh-TW")) return FZ_LANG_zh_Hant;
	if (!strcmp(lang, "zh-HK")) return FZ_LANG_zh_Hant;
	if (!strcmp(lang, "zh-Hans")) return FZ_LANG_zh_Hans;
	if (!strcmp(lang, "zh-CN")) return FZ_LANG_zh_Hans;
	if (!strcmp(lang, "ja")) return FZ_LANG_ja;
	if (!strcmp(lang, "ko")) return FZ_LANG_ko;
	return FZ_LANG_UNSET;
}

const unsigned char *
fz_lookup_cjk_font_by_language(fz_context *ctx, const char *lang, int *size, int *subfont)
{
	return search_by_script_lang(size, subfont, UCDN_SCRIPT_HAN, fz_lookup_cjk_language(lang));
}

const unsigned char *
fz_lookup_noto_font(fz_context *ctx, int script, int language, int *size, int *subfont)
{
	return search_by_script_lang(size, subfont, script, language);
}

const unsigned char *
fz_lookup_noto_math_font(fz_context *ctx, int *size)
{
	return search_by_script_lang(size, NULL, MUPDF_SCRIPT_MATH, FZ_LANG_UNSET);
}

const unsigned char *
fz_lookup_noto_music_font(fz_context *ctx, int *size)
{
	return search_by_script_lang(size, NULL, MUPDF_SCRIPT_MUSIC, FZ_LANG_UNSET);
}

const unsigned char *
fz_lookup_noto_symbol1_font(fz_context *ctx, int *size)
{
	return search_by_script_lang(size, NULL, MUPDF_SCRIPT_SYMBOLS, FZ_LANG_UNSET);
}

const unsigned char *
fz_lookup_noto_symbol2_font(fz_context *ctx, int *size)
{
	return search_by_script_lang(size, NULL, MUPDF_SCRIPT_SYMBOLS2, FZ_LANG_UNSET);
}

const unsigned char *
fz_lookup_noto_emoji_font(fz_context *ctx, int *size)
{
	return search_by_script_lang(size, NULL, MUPDF_SCRIPT_EMOJI, FZ_LANG_UNSET);
}







mupdf-1.21.1-source/source/fitz/ocr-device.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <assert.h>
#include <string.h>

#undef DEBUG_OCR

#ifndef OCR_DISABLED
#include "tessocr.h"

/*

This device can be used in 2 modes, with or without a list.

In both modes the OCR device is created with a target device. The
caller runs the page to the device, and the device processes the calls
and (eventually) calls through to the target.

In both modes, all incoming calls are forwarded to an internal draw
device to render the page, so the page rendering is always complete.
The incoming calls are also forwarded (mostly, eventually) to the
target. Where the 2 modes differ is in the timing/content of those
forwarded calls.

In the first mode (without a list), the device instantly forwards all
non-text calls to the target. When the OCR device is closed, an OCR pass
is performed, and the recovered text is forwarded to the target. All
recovered text is listed as Courier, and ends up on top of the content.

This is fine for text extraction and probably for most cases of document
conversion. It's no good for correcting the unicode values within a
document though.

So, we have concocted a second way of working, using a display list. In
this mode, as well as rendering every device call that comes in, it
forwards them to a display list (and not the target). When the device
is closed we OCR the text image, and store the results. We then play
the list back through a 'rewrite' device to the target. The rewrite
device rewrites the text objects with the correct unicode values. Any
characters given by the OCR pass that aren't used by the rewrite step
are then sent through as invisible text.

This means that all the target device sees is the exact same graphical
objects in the exact same order, but with corrected unicode values.
Also, any text that appears in the document as a result of images or
line art is sent through as 'invisible' text at the end, so it will work
for cut/paste or search.

Or, at least, that was the plan. Unfortunately, it turns out that
Tesseract (with the LSTM engine (the most modern one)) is really bad at
giving bounding boxes for characters. It seems that the neural network
can say "hey, there is an 'X'", but it can't actually say where the X
occurred within the word. So tesseract knows where the words are, and
knows the order of the letters within the word, but basically guesses
at bboxes for the letters.

Because of this, we can't rely on character bboxes from tesseract to be
correct. We have to work off the word bboxes alone, together with the
order in which characters are passed to us.

So, as Tesseract gives us data, we store the word bbox, together with
the list of chars within that word.

When we play the list back through the display device, we then have to
rewrite text objects based on which word they are in. For the first
version, we'll make the extremely dodgy assumption that characters
come in the same order within the word.

For future versions we may want to collect bboxes for each text char
on our initial list building pass, collate those into matching 'words'
and sort them accordingly.
*/


typedef struct word_record_s {
	int len;
	fz_rect bbox;
	int n;
	int unicode[1];
} word_record;

typedef struct fz_ocr_device_s
{
	fz_device super;

	/* Progress monitoring */
	int (*progress)(fz_context *, void *, int progress);
	void *progress_arg;

	fz_device *target;
	fz_display_list *list;
	fz_device *list_dev;
	fz_device *draw_dev;
	fz_pixmap *pixmap;

	fz_rect mediabox;
	fz_matrix ctm;

	fz_rect word_bbox;
	fz_font *font;

	/* Current word */
	int char_max;
	int char_len;
	int *chars;

	/* Entire page */
	int words_max;
	int words_len;
	word_record **words;

	char *language;
	char *datadir;
} fz_ocr_device;

static void
fz_ocr_fill_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_fill_path(ctx, ocr->list_dev, path, even_odd, ctm, colorspace, color, alpha, color_params);
	fz_fill_path(ctx, ocr->draw_dev, path, even_odd, ctm, colorspace, color, alpha, color_params);
}

static void
fz_ocr_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke,
	fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_stroke_path(ctx, ocr->list_dev, path, stroke, ctm, colorspace, color, alpha, color_params);
	fz_stroke_path(ctx, ocr->draw_dev, path, stroke, ctm, colorspace, color, alpha, color_params);
}

static void
fz_ocr_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	if (ocr->list_dev != ocr->target)
		fz_fill_text(ctx, ocr->list_dev, text, ctm, colorspace, color, alpha, color_params);
	fz_fill_text(ctx, ocr->draw_dev, text, ctm, colorspace, color, alpha, color_params);
}

static void
fz_ocr_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke,
	fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	if (ocr->list_dev != ocr->target)
		fz_stroke_text(ctx, ocr->list_dev, text, stroke, ctm, colorspace, color, alpha, color_params);
	fz_stroke_text(ctx, ocr->draw_dev, text, stroke, ctm, colorspace, color, alpha, color_params);
}

static void
fz_ocr_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_fill_shade(ctx, ocr->list_dev, shade, ctm, alpha, color_params);
	fz_fill_shade(ctx, ocr->draw_dev, shade, ctm, alpha, color_params);
}

static void
fz_ocr_fill_image(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_fill_image(ctx, ocr->list_dev, image, ctm, alpha, color_params);
	fz_fill_image(ctx, ocr->draw_dev, image, ctm, alpha, color_params);
}

static void
fz_ocr_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_fill_image_mask(ctx, ocr->list_dev, image, ctm, colorspace, color, alpha, color_params);
	fz_fill_image_mask(ctx, ocr->draw_dev, image, ctm, colorspace, color, alpha, color_params);
}

static void
fz_ocr_clip_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_clip_path(ctx, ocr->list_dev, path, even_odd, ctm, scissor);
	fz_clip_path(ctx, ocr->draw_dev, path, even_odd, ctm, scissor);
}

static void
fz_ocr_clip_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_clip_stroke_path(ctx, ocr->list_dev, path, stroke, ctm, scissor);
	fz_clip_stroke_path(ctx, ocr->draw_dev, path, stroke, ctm, scissor);
}

static void
fz_ocr_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	if (ocr->list_dev != ocr->target)
		fz_clip_text(ctx, ocr->list_dev, text, ctm, scissor);
	fz_clip_text(ctx, ocr->draw_dev, text, ctm, scissor);
}

static void
fz_ocr_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	if (ocr->list_dev != ocr->target)
		fz_clip_stroke_text(ctx, ocr->list_dev, text, stroke, ctm, scissor);
	fz_clip_stroke_text(ctx, ocr->draw_dev, text, stroke, ctm, scissor);
}

static void
fz_ocr_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	/* Ignore text is generally used when text has been sent as
	 * part of other graphics - such as line art or images. As such
	 * we'll pick up the 'true' unicode values of such text in the
	 * OCR phase. We therefore send text to the list device (so
	 * it can be rewritten), but not direct to the target. */
	if (ocr->list_dev != ocr->target)
		fz_ignore_text(ctx, ocr->list_dev, text, ctm);
	fz_ignore_text(ctx, ocr->draw_dev, text, ctm);
}

static void
fz_ocr_clip_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, fz_rect scissor)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_clip_image_mask(ctx, ocr->list_dev, image, ctm, scissor);
	fz_clip_image_mask(ctx, ocr->draw_dev, image, ctm, scissor);
}

static void
fz_ocr_pop_clip(fz_context *ctx, fz_device *dev)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_pop_clip(ctx, ocr->list_dev);
	fz_pop_clip(ctx, ocr->draw_dev);
}

static void
fz_ocr_begin_mask(fz_context *ctx, fz_device *dev, fz_rect rect, int luminosity, fz_colorspace *colorspace, const float *color, fz_color_params color_params)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_begin_mask(ctx, ocr->list_dev, rect, luminosity, colorspace, color, color_params);
	fz_begin_mask(ctx, ocr->draw_dev, rect, luminosity, colorspace, color, color_params);
}

static void
fz_ocr_end_mask(fz_context *ctx, fz_device *dev)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_end_mask(ctx, ocr->list_dev);
	fz_end_mask(ctx, ocr->draw_dev);
}

static void
fz_ocr_begin_group(fz_context *ctx, fz_device *dev, fz_rect rect, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_begin_group(ctx, ocr->list_dev, rect, cs, isolated, knockout, blendmode, alpha);
	fz_begin_group(ctx, ocr->draw_dev, rect, cs, isolated, knockout, blendmode, alpha);
}

static void
fz_ocr_end_group(fz_context *ctx, fz_device *dev)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_end_group(ctx, ocr->list_dev);
	fz_end_group(ctx, ocr->draw_dev);
}

static int
fz_ocr_begin_tile(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	/* Always pass 0 as tile id here so that neither device can
	 * disagree about whether the contents need to be sent. */
	(void)fz_begin_tile_id(ctx, ocr->list_dev, area, view, xstep, ystep, ctm, 0);
	(void)fz_begin_tile_id(ctx, ocr->draw_dev, area, view, xstep, ystep, ctm, 0);

	return 0;
}

static void
fz_ocr_end_tile(fz_context *ctx, fz_device *dev)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_end_tile(ctx, ocr->list_dev);
	fz_end_tile(ctx, ocr->draw_dev);
}

static void
fz_ocr_render_flags(fz_context *ctx, fz_device *dev, int set, int clear)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_render_flags(ctx, ocr->list_dev, set, clear);
	fz_render_flags(ctx, ocr->draw_dev, set, clear);
}

static void
fz_ocr_set_default_colorspaces(fz_context *ctx, fz_device *dev, fz_default_colorspaces *cs)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_set_default_colorspaces(ctx, ocr->list_dev, cs);
	fz_set_default_colorspaces(ctx, ocr->draw_dev, cs);
}

static void
fz_ocr_begin_layer(fz_context *ctx, fz_device *dev, const char *layer_name)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_begin_layer(ctx, ocr->list_dev, layer_name);
	fz_begin_layer(ctx, ocr->draw_dev, layer_name);
}

static void
fz_ocr_end_layer(fz_context *ctx, fz_device *dev)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;

	fz_end_layer(ctx, ocr->list_dev);
	fz_end_layer(ctx, ocr->draw_dev);
}

static void
drop_ocr_device(fz_context *ctx, fz_ocr_device *ocr)
{
	int i;

	if (ocr == NULL)
		return;

	if (ocr->list_dev != ocr->target)
		fz_drop_device(ctx, ocr->list_dev);
	fz_drop_display_list(ctx, ocr->list);
	fz_drop_device(ctx, ocr->draw_dev);
	fz_drop_pixmap(ctx, ocr->pixmap);
	for (i = 0; i < ocr->words_len; i++)
		fz_free(ctx, ocr->words[i]);
	fz_free(ctx, ocr->words);
	fz_free(ctx, ocr->chars);
	fz_free(ctx, ocr->language);
	fz_free(ctx, ocr->datadir);
}

static void
flush_word(fz_context *ctx, fz_ocr_device *ocr)
{
	float color = 1;
	fz_color_params params = { 0 };
	int i;
	fz_text *text = NULL;
	fz_matrix trm;
	float step;
	fz_rect char_bbox;

	if (ocr->char_len == 0)
		return;

	/* If we're not sending direct to the target device, then insert
	 * all the chars we've found into a table so we can rewrite
	 * the text objects that come from the list device on the fly.
	 */
	if (ocr->list_dev != ocr->target)
	{
		word_record *word;

		if (ocr->words_len == ocr->words_max)
		{
			int new_max = ocr->words_max * 2;
			if (new_max == 0)
				new_max = 32;
			ocr->words = fz_realloc_array(ctx, ocr->words, new_max, word_record *);
			ocr->words_max = new_max;
		}
		word = (word_record *)Memento_label(fz_malloc(ctx, sizeof(word_record) + sizeof(int) * (ocr->char_len-1)), "word_record");
		word->len = ocr->char_len;
		word->bbox = ocr->word_bbox;
		word->n = 0;
		memcpy(word->unicode, ocr->chars, ocr->char_len * sizeof(int));
		ocr->words[ocr->words_len++] = word;
		ocr->char_len = 0;
		return;
	}
	/* FIXME: Look at font-name. */
	/* All this is a bit horrid, because the detection of sizes for
	 * the glyphs depends on the width of the glyphs. Use Courier
	 * because it's monospaced. */
	if (ocr->font == NULL)
		ocr->font = fz_new_base14_font(ctx, "Courier");

	fz_var(text);

	fz_try(ctx)
	{
		text = fz_new_text(ctx);

		/* Divide the word box into equal lengths. */
		/* This falls down when we have words with chars of
		 * different widths in, but it's acceptable for these
		 * purposes. */
		/* FIXME: This assumes L2R motion of text. */
		step = (ocr->word_bbox.x1 - ocr->word_bbox.x0) / ocr->char_len;
		char_bbox.x1 = ocr->word_bbox.x0;
		char_bbox.y0 = ocr->word_bbox.y0;
		char_bbox.y1 = ocr->word_bbox.y1;
		for (i = 0; i < ocr->char_len; i++)
		{
			char_bbox.x0 = char_bbox.x1;
			char_bbox.x1 += step;
			/* Horrid constants that happen to work with Courier. */
			trm.a = 10.0f/6 * (char_bbox.x1 - char_bbox.x0);
			trm.b = 0;
			trm.c = 0;
			trm.d = (char_bbox.y1 - char_bbox.y0);
			trm.e = char_bbox.x0;
			trm.f = char_bbox.y0;
			fz_show_glyph(ctx, text, ocr->font, trm,
				ocr->chars[i], ocr->chars[i],
					0, 0, FZ_BIDI_LTR, 0);
		}

		fz_fill_text(ctx, ocr->target, text, fz_identity,
				fz_device_gray(ctx), &color, 1, params);
	}
	fz_always(ctx)
	{
		fz_drop_text(ctx, text);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	ocr->char_len = 0;
}

static void
char_callback(fz_context *ctx, void *arg, int unicode,
		const char *font_name,
		const int *line_bbox, const int *word_bbox,
		const int *char_bbox, int pointsize)
{
	fz_ocr_device *ocr = (fz_ocr_device *)arg;
	fz_rect bbox = { word_bbox[0]-1, word_bbox[1]-1, word_bbox[2]+1, word_bbox[3]+1 };

	if (bbox.x0 != ocr->word_bbox.x0 ||
		bbox.y0 != ocr->word_bbox.y0 ||
		bbox.x1 != ocr->word_bbox.x1 ||
		bbox.y1 != ocr->word_bbox.y1)
	{
		flush_word(ctx, ocr);
		ocr->word_bbox = bbox;
	}

	if (ocr->char_max == ocr->char_len)
	{
		int new_max = ocr->char_max * 2;
		if (new_max == 0)
			new_max = 32;
		ocr->chars = fz_realloc_array(ctx, ocr->chars, new_max, int);
		ocr->char_max = new_max;
	}

	ocr->chars[ocr->char_len++] = unicode;
}


typedef struct
{
	fz_device super;

	fz_device *target;
	int words_len;
	word_record **words;
	int current;
} fz_rewrite_device;

static fz_text_span *
fz_clone_text_span(fz_context *ctx, const fz_text_span *span)
{
	fz_text_span *cspan;

	if (span == NULL)
		return NULL;

	cspan = fz_malloc_struct(ctx, fz_text_span);
	*cspan = *span;
	cspan->cap = cspan->len;
	cspan->items = fz_malloc_no_throw(ctx, sizeof(*cspan->items) * cspan->len);
	if (cspan->items == NULL)
	{
		fz_free(ctx, cspan);
		fz_throw(ctx, FZ_ERROR_MEMORY, "Failed to malloc while cloning text span");
	}
	memcpy(cspan->items, span->items, sizeof(*cspan->items) * cspan->len);
	fz_keep_font(ctx, cspan->font);

	return cspan;
}

#ifdef DEBUG_OCR
static void
debug_word(fz_context *ctx, word_record *word)
{
	int i;

	fz_write_printf(ctx, fz_stdout(ctx), "   %g %g %g %g:",
			word->bbox.x0,
			word->bbox.y0,
			word->bbox.x1,
			word->bbox.y1);

	for (i = 0; i < word->n; i++)
	{
		int unicode = word->unicode[i];
		if (unicode >= 32 && unicode < 127)
			fz_write_printf(ctx, fz_stdout(ctx), "%c", unicode);
		else
			fz_write_printf(ctx, fz_stdout(ctx), "<%04x>", unicode);
	}
	if (word->n < word->len)
	{
		int unicode = word->unicode[i++];
		if (unicode >= 32 && unicode < 127)
			fz_write_printf(ctx, fz_stdout(ctx), "{%c}", unicode);
		else
			fz_write_printf(ctx, fz_stdout(ctx), "{<%04x>}", unicode);
		for (; i < word->len; i++)
		{
			int unicode = word->unicode[i];
			if (unicode >= 32 && unicode < 127)
				fz_write_printf(ctx, fz_stdout(ctx), "%c", unicode);
			else
				fz_write_printf(ctx, fz_stdout(ctx), "<%04x>", unicode);
		}
	}
	fz_write_printf(ctx, fz_stdout(ctx), "\n");
}
#endif

static void
rewrite_char(fz_context *ctx, fz_rewrite_device *dev, fz_matrix ctm, fz_text_item *item, fz_point vadv)
{
	int i, start;
	fz_point p = { item->x, item->y };

	/* No point in trying to rewrite spaces! */
	if (item->ucs == 32)
		return;

	p = fz_transform_point(p, ctm);
	p.x += vadv.x/2;
	p.y += vadv.y/2;

#ifdef DEBUG_OCR
	fz_write_printf(ctx, fz_stdout(ctx), "Looking for '%c' at %g %g\n", item->ucs, p.x, p.y);
#endif

	start = dev->current;
	for (i = start; i < dev->words_len; i++)
	{
#ifdef DEBUG_OCR
		debug_word(ctx, dev->words[i]);
#endif
		if (dev->words[i]->n >= dev->words[i]->len)
			continue;
		if (dev->words[i]->bbox.x0 <= p.x &&
			dev->words[i]->bbox.x1 >= p.x &&
			dev->words[i]->bbox.y0 <= p.y &&
			dev->words[i]->bbox.y1 >= p.y)
		{
			item->ucs = dev->words[i]->unicode[dev->words[i]->n++];
			dev->current = i;
			return;
		}
	}
	for (i = 0; i < start; i++)
	{
#ifdef DEBUG_OCR
		debug_word(ctx, dev->words[i]);
#endif
		if (dev->words[i]->n >= dev->words[i]->len)
			continue;
		if (dev->words[i]->bbox.x0 <= p.x &&
			dev->words[i]->bbox.x1 >= p.x &&
			dev->words[i]->bbox.y0 <= p.y &&
			dev->words[i]->bbox.y1 >= p.y)
		{
			item->ucs = dev->words[i]->unicode[dev->words[i]->n++];
			dev->current = i;
			return;
		}
	}
}

static fz_text_span *
rewrite_span(fz_context *ctx, fz_rewrite_device *dev, fz_matrix ctm, const fz_text_span *span)
{
	fz_text_span *rspan = fz_clone_text_span(ctx, span);
	int wmode = span->wmode;
	int i;
	fz_point dir;
	fz_matrix trm = span->trm;

	trm.e = 0;
	trm.f = 0;
	trm = fz_concat(trm, ctm);

	if (wmode == 0)
	{
		dir.x = 1;
		dir.y = 0;
	}
	else
	{
		dir.x = 0;
		dir.y = -1;
	}
	dir = fz_transform_vector(dir, trm);

	/* And do the actual rewriting */
	for (i = 0; i < rspan->len; i++) {
		float advance = fz_advance_glyph(ctx, span->font, rspan->items[i].gid, wmode);
		fz_point vadv = { dir.x * advance, dir.y * advance };
		rewrite_char(ctx, dev, ctm, &rspan->items[i], vadv);
	}

	return rspan;
}

static fz_text *
rewrite_text(fz_context *ctx, fz_rewrite_device *dev, fz_matrix ctm, const fz_text *text)
{
	fz_text *rtext = fz_new_text(ctx);
	fz_text_span *span = text->head;
	fz_text_span **dspan = &rtext->head;

	fz_try(ctx)
	{
		while (span)
		{
			*dspan = rewrite_span(ctx, dev, ctm, span);
			rtext->tail = *dspan;
			dspan = &(*dspan)->next;
			span = span->next;
		}
	}
	fz_catch(ctx)
	{
		fz_drop_text(ctx, rtext);
		fz_rethrow(ctx);
	}

	return rtext;
}

static void
rewrite_fill_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_colorspace *cs, const float *color, float alpha, fz_color_params params)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_fill_path(ctx, rewrite->target, path, even_odd, ctm, cs, color, alpha, params);
}

static void
rewrite_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_colorspace *cs, const float *color, float alpha, fz_color_params params)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_stroke_path(ctx, rewrite->target, path, stroke, ctm, cs, color, alpha, params);
}

static void
rewrite_clip_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_clip_path(ctx, rewrite->target, path, even_odd, ctm, scissor);
}

static void
rewrite_clip_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_clip_stroke_path(ctx, rewrite->target, path, stroke, ctm, scissor);
}

static void
rewrite_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_colorspace *cs, const float *color, float alpha, fz_color_params params)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;
	fz_text *rtext = rewrite_text(ctx, rewrite, ctm, text);

	fz_try(ctx)
		fz_fill_text(ctx, rewrite->target, rtext, ctm, cs, color, alpha, params);
	fz_always(ctx)
		fz_drop_text(ctx, rtext);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
rewrite_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_colorspace *cs, const float *color, float alpha, fz_color_params params)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;
	fz_text *rtext = rewrite_text(ctx, rewrite, ctm, text);

	fz_try(ctx)
		fz_stroke_text(ctx, rewrite->target, rtext, stroke, ctm, cs, color, alpha, params);
	fz_always(ctx)
		fz_drop_text(ctx, rtext);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
rewrite_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;
	fz_text *rtext = rewrite_text(ctx, rewrite, ctm, text);

	fz_try(ctx)
		fz_clip_text(ctx, rewrite->target, rtext, ctm, scissor);
	fz_always(ctx)
		fz_drop_text(ctx, rtext);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
rewrite_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;
	fz_text *rtext = rewrite_text(ctx, rewrite, ctm, text);

	fz_try(ctx)
		fz_clip_stroke_text(ctx, rewrite->target, rtext, stroke, ctm, scissor);
	fz_always(ctx)
		fz_drop_text(ctx, rtext);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
rewrite_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;
	fz_text *rtext = rewrite_text(ctx, rewrite, ctm, text);

	fz_try(ctx)
		fz_ignore_text(ctx, rewrite->target, rtext, ctm);
	fz_always(ctx)
		fz_drop_text(ctx, rtext);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
rewrite_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shd, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_fill_shade(ctx, rewrite->target, shd, ctm, alpha, color_params);
}

static void
rewrite_fill_image(fz_context *ctx, fz_device *dev, fz_image *img, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_fill_image(ctx, rewrite->target, img, ctm, alpha, color_params);
}

static void
rewrite_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *img, fz_matrix ctm, fz_colorspace *cs, const float *color, float alpha, fz_color_params color_params)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_fill_image_mask(ctx, rewrite->target, img, ctm, cs, color, alpha, color_params);
}

static void
rewrite_clip_image_mask(fz_context *ctx, fz_device *dev, fz_image *img, fz_matrix ctm, fz_rect scissor)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_clip_image_mask(ctx, rewrite->target, img, ctm, scissor);
}

static void
rewrite_pop_clip(fz_context *ctx, fz_device *dev)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_pop_clip(ctx, rewrite->target);
}

static void
rewrite_begin_mask(fz_context *ctx, fz_device *dev, fz_rect area, int luminosity, fz_colorspace *cs, const float *bc, fz_color_params params)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_begin_mask(ctx, rewrite->target, area, luminosity, cs, bc, params);
}

static void
rewrite_end_mask(fz_context *ctx, fz_device *dev)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_end_mask(ctx, rewrite->target);
}

static void
rewrite_begin_group(fz_context *ctx, fz_device *dev, fz_rect area, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_begin_group(ctx, rewrite->target, area, cs, isolated, knockout, blendmode, alpha);
}

static void
rewrite_end_group(fz_context *ctx, fz_device *dev)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_end_group(ctx, rewrite->target);
}

static int
rewrite_begin_tile(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	return fz_begin_tile_id(ctx, rewrite->target, area, view, xstep, ystep, ctm, id);
}

static void
rewrite_end_tile(fz_context *ctx, fz_device *dev)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_end_tile(ctx, rewrite->target);
}

static void
rewrite_render_flags(fz_context *ctx, fz_device *dev, int set, int clear)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_render_flags(ctx, rewrite->target, set, clear);
}

static void
rewrite_set_default_colorspaces(fz_context *ctx, fz_device *dev, fz_default_colorspaces *cs)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_set_default_colorspaces(ctx, rewrite->target, cs);
}

static void
rewrite_begin_layer(fz_context *ctx, fz_device *dev, const char *layer_name)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_begin_layer(ctx, rewrite->target, layer_name);
}

static void
rewrite_end_layer(fz_context *ctx, fz_device *dev)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;

	fz_end_layer(ctx, rewrite->target);
}

static void
rewrite_close(fz_context *ctx, fz_device *dev)
{
	fz_rewrite_device *rewrite = (fz_rewrite_device *)dev;
	fz_font *font;
	fz_text *text = NULL;
	fz_matrix trm;
	int i, j;

	/* All this is a bit horrid, because the detection of sizes for
	 * the glyphs depends on the width of the glyphs. Use Courier
	 * because it's monospaced. */
	font = fz_new_base14_font(ctx, "Courier");

	fz_var(text);

	fz_try(ctx)
	{
		text = fz_new_text(ctx);

		for (i = 0; i < rewrite->words_len; i++)
		{
			word_record *word = rewrite->words[i];
			fz_rect char_bbox;
			float step;

			if (word->n >= word->len)
				continue;
			step = (word->bbox.x1 - word->bbox.x0) / word->len;
			char_bbox.x1 = word->bbox.x0;
			char_bbox.y0 = word->bbox.y0;
			char_bbox.y1 = word->bbox.y1;
			for (j = 0; j < word->len; j++)
			{
				char_bbox.x0 = char_bbox.x1;
				char_bbox.x1 += step;
				/* Horrid constants that happen to work with Courier. */
				trm.a = 10.0f/6 * (char_bbox.x1 - char_bbox.x0);
				trm.b = 0;
				trm.c = 0;
				trm.d = (char_bbox.y1 - char_bbox.y0);
				trm.e = char_bbox.x0;
				trm.f = char_bbox.y0;
				fz_show_glyph(ctx, text, font, trm,
					word->unicode[j], word->unicode[j],
					0, 0, FZ_BIDI_LTR, 0);
			}
		}

		fz_ignore_text(ctx, rewrite->target, text, fz_identity);
	}
	fz_always(ctx)
	{
		fz_drop_text(ctx, text);
		fz_drop_font(ctx, font);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static fz_device *
new_rewrite_device(fz_context *ctx, fz_device *target, word_record **words, int words_len)
{
	fz_rewrite_device *rewrite;

	rewrite = fz_new_derived_device(ctx, fz_rewrite_device);

	rewrite->super.close_device = rewrite_close;

	rewrite->super.fill_path = rewrite_fill_path;
	rewrite->super.stroke_path = rewrite_stroke_path;
	rewrite->super.clip_path = rewrite_clip_path;
	rewrite->super.clip_stroke_path = rewrite_clip_stroke_path;

	rewrite->super.fill_text = rewrite_fill_text;
	rewrite->super.stroke_text = rewrite_stroke_text;
	rewrite->super.clip_text = rewrite_clip_text;
	rewrite->super.clip_stroke_text = rewrite_clip_stroke_text;
	rewrite->super.ignore_text = rewrite_ignore_text;

	rewrite->super.fill_shade = rewrite_fill_shade;
	rewrite->super.fill_image = rewrite_fill_image;
	rewrite->super.fill_image_mask = rewrite_fill_image_mask;
	rewrite->super.clip_image_mask = rewrite_clip_image_mask;

	rewrite->super.pop_clip = rewrite_pop_clip;

	rewrite->super.begin_mask = rewrite_begin_mask;
	rewrite->super.end_mask = rewrite_end_mask;
	rewrite->super.begin_group = rewrite_begin_group;
	rewrite->super.end_group = rewrite_end_group;

	rewrite->super.begin_tile = rewrite_begin_tile;
	rewrite->super.end_tile = rewrite_end_tile;

	rewrite->super.render_flags = rewrite_render_flags;
	rewrite->super.set_default_colorspaces = rewrite_set_default_colorspaces;

	rewrite->super.begin_layer = rewrite_begin_layer;
	rewrite->super.end_layer = rewrite_end_layer;

	rewrite->target = target;
	rewrite->words = words;
	rewrite->words_len = words_len;
	rewrite->current = 0;

	return &rewrite->super;
}

static int
fz_ocr_progress(fz_context *ctx, void *arg, int prog)
{
	fz_ocr_device *ocr = (fz_ocr_device *)arg;

	if (ocr->progress == NULL)
		return 0;

	return ocr->progress(ctx, ocr->progress_arg, prog);
}

static void
fz_ocr_close_device(fz_context *ctx, fz_device *dev)
{
	fz_ocr_device *ocr = (fz_ocr_device *)dev;
	void *tessapi;
	fz_device *rewrite_device;
	fz_rect bbox;

	fz_close_device(ctx, ocr->draw_dev);

	/* Now run the OCR */
	tessapi = ocr_init(ctx, ocr->language, ocr->datadir);

	fz_try(ctx)
	{
		ocr_recognise(ctx, tessapi, ocr->pixmap, char_callback, &fz_ocr_progress, ocr);
		flush_word(ctx, ocr);
	}
	fz_always(ctx)
		ocr_fin(ctx, tessapi);
	fz_catch(ctx)
		fz_rethrow(ctx);

	/* If we're not using a list, we're done! */
	if (ocr->list_dev == ocr->target)
		return;

	fz_close_device(ctx, ocr->list_dev);

	bbox = fz_transform_rect(ocr->mediabox, ocr->ctm);
	rewrite_device = new_rewrite_device(ctx, ocr->target, ocr->words, ocr->words_len);
	fz_try(ctx)
	{
		fz_run_display_list(ctx, ocr->list, rewrite_device,
					fz_identity, bbox, NULL);
	}
	fz_always(ctx)
	{
		fz_close_device(ctx, rewrite_device);
		fz_drop_device(ctx, rewrite_device);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
fz_ocr_drop_device(fz_context *ctx, fz_device *dev)
{
	drop_ocr_device(ctx, (fz_ocr_device *)dev);
}
#endif

fz_device *
fz_new_ocr_device(fz_context *ctx,
		fz_device *target,
		fz_matrix ctm,
		fz_rect mediabox,
		int with_list,
		const char *language,
		const char *datadir,
		int (*progress)(fz_context *, void *, int),
		void *progress_arg)
{
#ifdef OCR_DISABLED
	fz_throw(ctx, FZ_ERROR_GENERIC, "OCR Disabled in this build");
#else
	fz_ocr_device *dev;

	if (target == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "OCR devices require a target");

	dev = fz_new_derived_device(ctx, fz_ocr_device);

	dev->super.close_device = fz_ocr_close_device;
	dev->super.drop_device = fz_ocr_drop_device;

	dev->super.fill_path = fz_ocr_fill_path;
	dev->super.stroke_path = fz_ocr_stroke_path;
	dev->super.clip_path = fz_ocr_clip_path;
	dev->super.clip_stroke_path = fz_ocr_clip_stroke_path;

	dev->super.fill_text = fz_ocr_fill_text;
	dev->super.stroke_text = fz_ocr_stroke_text;
	dev->super.clip_text = fz_ocr_clip_text;
	dev->super.clip_stroke_text = fz_ocr_clip_stroke_text;
	dev->super.ignore_text = fz_ocr_ignore_text;

	dev->super.fill_shade = fz_ocr_fill_shade;
	dev->super.fill_image = fz_ocr_fill_image;
	dev->super.fill_image_mask = fz_ocr_fill_image_mask;
	dev->super.clip_image_mask = fz_ocr_clip_image_mask;

	dev->super.pop_clip = fz_ocr_pop_clip;

	dev->super.begin_mask = fz_ocr_begin_mask;
	dev->super.end_mask = fz_ocr_end_mask;
	dev->super.begin_group = fz_ocr_begin_group;
	dev->super.end_group = fz_ocr_end_group;

	dev->super.begin_tile = fz_ocr_begin_tile;
	dev->super.end_tile = fz_ocr_end_tile;

	dev->super.render_flags = fz_ocr_render_flags;
	dev->super.set_default_colorspaces = fz_ocr_set_default_colorspaces;
	dev->super.begin_layer = fz_ocr_begin_layer;
	dev->super.end_layer = fz_ocr_end_layer;

	dev->progress = progress;
	dev->progress_arg = progress_arg;

	fz_try(ctx)
	{
		fz_rect bbox;
		fz_irect ibox;
		fz_point res;

		dev->target = target;
		dev->mediabox = mediabox;
		dev->ctm = ctm;

		bbox = fz_transform_rect(mediabox, ctm);
		ibox = fz_round_rect(bbox);
		/* Fudge the width to be a multiple of 4. */
		ibox.x1 += (4-(ibox.x1-ibox.x0)) & 3;
		dev->pixmap = fz_new_pixmap_with_bbox(ctx, fz_device_gray(ctx),
							ibox, NULL, 0);
		fz_clear_pixmap(ctx, dev->pixmap);
		res = fz_transform_point_xy(72, 72, ctm);
		if (res.x < 0)
			res.x = -res.x;
		if (res.x < 1)
			res.x = 1;
		if (res.y < 0)
			res.y = -res.y;
		if (res.y < 1)
			res.y = 1;
		fz_set_pixmap_resolution(ctx, dev->pixmap, res.x, res.y);

		dev->language = fz_strdup(ctx, language ? language : "eng");
		dev->datadir = fz_strdup(ctx, datadir ? datadir : "");

		dev->draw_dev = fz_new_draw_device(ctx, fz_identity, dev->pixmap);
		if (with_list)
		{
			dev->list = fz_new_display_list(ctx, mediabox);
			dev->list_dev = fz_new_list_device(ctx, dev->list);
		} else
			dev->list_dev = dev->target;
	}
	fz_catch(ctx)
	{
		drop_ocr_device(ctx, dev);
		fz_rethrow(ctx);
	}

	return (fz_device*)dev;
#endif
}







mupdf-1.21.1-source/source/fitz/outline.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

fz_outline_item *fz_outline_iterator_item(fz_context *ctx, fz_outline_iterator *iter)
{
	if (iter->item == NULL)
		return NULL;
	return iter->item(ctx, iter);
}

int fz_outline_iterator_next(fz_context *ctx, fz_outline_iterator *iter)
{
	if (iter->next == NULL)
		return -1;
	return iter->next(ctx, iter);
}

int fz_outline_iterator_prev(fz_context *ctx, fz_outline_iterator *iter)
{
	if (iter->prev == NULL)
		return -1;
	return iter->prev(ctx, iter);
}

int fz_outline_iterator_up(fz_context *ctx, fz_outline_iterator *iter)
{
	if (iter->up == NULL)
		return -1;
	return iter->up(ctx, iter);
}

int fz_outline_iterator_down(fz_context *ctx, fz_outline_iterator *iter)
{
	if (iter->down == NULL)
		return -1;
	return iter->down(ctx, iter);
}

int fz_outline_iterator_insert(fz_context *ctx, fz_outline_iterator *iter, fz_outline_item *item)
{
	if (iter->insert == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Document type does not support Outline editing");
	return iter->insert(ctx, iter, item);
}

int fz_outline_iterator_delete(fz_context *ctx, fz_outline_iterator *iter)
{
	if (iter->del == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Document type does not support Outline editing");
	return iter->del(ctx, iter);
}

void fz_outline_iterator_update(fz_context *ctx, fz_outline_iterator *iter, fz_outline_item *item)
{
	if (iter->update == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Document type does not support Outline editing");
	iter->update(ctx, iter, item);
}

void fz_drop_outline_iterator(fz_context *ctx, fz_outline_iterator *iter)
{
	if (iter == NULL)
		return;
	iter->drop(ctx, iter);
	fz_drop_document(ctx, iter->doc);
	fz_free(ctx, iter);
}

static void
load_outline_sub(fz_context *ctx, fz_outline_iterator *iter, fz_outline **tail, char **t, char **u)
{
	fz_outline_item *item;
	fz_outline *node, *onode;
	int res;

	do {
		item = fz_outline_iterator_item(ctx, iter);
		if (item == NULL)
			return;
		/* Duplicate title and uri first so we can recurse with limited try/catch. */
		*t = item->title == NULL ? NULL : fz_strdup(ctx, item->title);
		*u = item->uri == NULL ? NULL : fz_strdup(ctx, item->uri);
		node = fz_malloc_struct(ctx, fz_outline);
		node->is_open = item->is_open;
		node->refs = 1;
		node->title = *t;
		node->uri = *u;
		*t = NULL;
		*u = NULL;
		node->page = fz_resolve_link(ctx, iter->doc, node->uri, &node->x, &node->y);
		*tail = node;
		tail = &node->next;
		onode = node;
		node = NULL;

		res = fz_outline_iterator_down(ctx, iter);
		if (res == 0)
			load_outline_sub(ctx, iter, &onode->down, t, u);
		if (res >= 0)
			fz_outline_iterator_up(ctx, iter);
	}
	while (fz_outline_iterator_next(ctx, iter) == 0);
}

fz_outline *
fz_load_outline_from_iterator(fz_context *ctx, fz_outline_iterator *iter)
{
	fz_outline *head = NULL;
	fz_outline **tail = &head;
	char *title = NULL;
	char *uri = NULL;

	if (iter == NULL)
		return NULL;

	fz_try(ctx)
		load_outline_sub(ctx, iter, tail, &title, &uri);
	fz_always(ctx)
		fz_drop_outline_iterator(ctx, iter);
	fz_catch(ctx)
	{
		fz_free(ctx, title);
		fz_free(ctx, uri);
		fz_rethrow(ctx);
	}

	return head;
}

fz_outline_iterator *fz_new_outline_iterator_of_size(fz_context *ctx, size_t size, fz_document *doc)
{
	fz_outline_iterator *iter = fz_calloc(ctx, size, 1);

	iter->doc = fz_keep_document(ctx, doc);

	return iter;
}

fz_outline *
fz_new_outline(fz_context *ctx)
{
	fz_outline *outline = fz_malloc_struct(ctx, fz_outline);
	outline->refs = 1;
	return outline;
}

fz_outline *
fz_keep_outline(fz_context *ctx, fz_outline *outline)
{
	return fz_keep_imp(ctx, outline, &outline->refs);
}

void
fz_drop_outline(fz_context *ctx, fz_outline *outline)
{
	while (fz_drop_imp(ctx, outline, &outline->refs))
	{
		fz_outline *next = outline->next;
		fz_drop_outline(ctx, outline->down);
		fz_free(ctx, outline->title);
		fz_free(ctx, outline->uri);
		fz_free(ctx, outline);
		outline = next;
	}
}

typedef struct {
	fz_outline_iterator super;
	fz_outline *outline;
	fz_outline *current;
	fz_outline_item item;
	int down_max;
	int down_len;
	fz_outline **down_array;
} fz_outline_iter_std;

static int
iter_std_down(fz_context *ctx, fz_outline_iterator *iter_)
{
	fz_outline_iter_std *iter = (fz_outline_iter_std *)iter_;

	if (iter->current == NULL)
		return -1;
	if (iter->current->down == NULL)
		return -1;

	if (iter->down_max == iter->down_len)
	{
		int new_max = iter->down_max ? iter->down_max * 2 : 32;
		iter->down_array = fz_realloc_array(ctx, iter->down_array, new_max, fz_outline *);
		iter->down_max = new_max;
	}
	iter->down_array[iter->down_len++] = iter->current;

	iter->current = iter->current->down;
	return 0;
}

static int
iter_std_up(fz_context *ctx, fz_outline_iterator *iter_)
{
	fz_outline_iter_std *iter = (fz_outline_iter_std *)iter_;

	if (iter->current == NULL)
		return -1;
	if (iter->down_len == 0)
		return -1;

	iter->current = iter->down_array[--iter->down_len];

	return 0;
}

static int
iter_std_next(fz_context *ctx, fz_outline_iterator *iter_)
{
	fz_outline_iter_std *iter = (fz_outline_iter_std *)iter_;

	if (iter->current == NULL)
		return -1;
	if (iter->current->next == NULL)
		return -1;

	iter->current = iter->current->next;

	return 0;
}

static int
iter_std_prev(fz_context *ctx, fz_outline_iterator *iter_)
{
	fz_outline_iter_std *iter = (fz_outline_iter_std *)iter_;
	fz_outline *first;

	if (iter->current == NULL)
		return -1;
	first = iter->down_len == 0 ? iter->outline : iter->down_array[iter->down_len-1];
	if (iter->current == first)
		return -1;

	while (first->next != iter->current)
		first = first->next;

	iter->current = first;

	return 0;
}

static fz_outline_item *
iter_std_item(fz_context *ctx, fz_outline_iterator *iter_)
{
	fz_outline_iter_std *iter = (fz_outline_iter_std *)iter_;

	if (iter->current == NULL)
		return NULL;

	iter->item.is_open = iter->current->is_open;
	iter->item.title = iter->current->title;
	iter->item.uri = iter->current->uri;

	return &iter->item;
}

static void
iter_std_drop(fz_context *ctx, fz_outline_iterator *iter_)
{
	fz_outline_iter_std *iter = (fz_outline_iter_std *)iter_;

	if (iter == NULL)
		return;

	fz_drop_outline(ctx, iter->outline);
	fz_free(ctx, iter->down_array);
}

fz_outline_iterator *fz_outline_iterator_from_outline(fz_context *ctx, fz_outline *outline)
{
	fz_outline_iter_std *iter;

	fz_try(ctx)
	{
		iter = fz_malloc_struct(ctx, fz_outline_iter_std);
		iter->super.down = iter_std_down;
		iter->super.up = iter_std_up;
		iter->super.next = iter_std_next;
		iter->super.prev = iter_std_prev;
		iter->super.item = iter_std_item;
		iter->super.drop = iter_std_drop;
		iter->outline = outline;
		iter->current = outline;
	}
	fz_catch(ctx)
	{
		fz_drop_outline(ctx, outline);
		fz_rethrow(ctx);
	}

	return &iter->super;
}







mupdf-1.21.1-source/source/fitz/output-cbz.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <zlib.h>

#include <limits.h>

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

typedef struct
{
	fz_document_writer super;
	fz_draw_options options;
	fz_pixmap *pixmap;
	int count;
	fz_zip_writer *zip;
} fz_cbz_writer;

static fz_device *
cbz_begin_page(fz_context *ctx, fz_document_writer *wri_, fz_rect mediabox)
{
	fz_cbz_writer *wri = (fz_cbz_writer*)wri_;
	return fz_new_draw_device_with_options(ctx, &wri->options, mediabox, &wri->pixmap);
}

static void
cbz_end_page(fz_context *ctx, fz_document_writer *wri_, fz_device *dev)
{
	fz_cbz_writer *wri = (fz_cbz_writer*)wri_;
	fz_buffer *buffer = NULL;
	char name[40];

	fz_var(buffer);

	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		wri->count += 1;
		fz_snprintf(name, sizeof name, "p%04d.png", wri->count);
		buffer = fz_new_buffer_from_pixmap_as_png(ctx, wri->pixmap, fz_default_color_params);
		fz_write_zip_entry(ctx, wri->zip, name, buffer, 0);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_buffer(ctx, buffer);
		fz_drop_pixmap(ctx, wri->pixmap);
		wri->pixmap = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
cbz_close_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_cbz_writer *wri = (fz_cbz_writer*)wri_;
	fz_close_zip_writer(ctx, wri->zip);
}

static void
cbz_drop_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_cbz_writer *wri = (fz_cbz_writer*)wri_;
	fz_drop_zip_writer(ctx, wri->zip);
	fz_drop_pixmap(ctx, wri->pixmap);
}

fz_document_writer *
fz_new_cbz_writer_with_output(fz_context *ctx, fz_output *out, const char *options)
{
	fz_cbz_writer *wri = NULL;

	fz_var(wri);
	fz_var(out);

	fz_try(ctx)
	{
		fz_output *out_temp = out;
		wri = fz_new_derived_document_writer(ctx, fz_cbz_writer, cbz_begin_page, cbz_end_page, cbz_close_writer, cbz_drop_writer);
		fz_parse_draw_options(ctx, &wri->options, options);
		out = NULL;
		wri->zip = fz_new_zip_writer_with_output(ctx, out_temp);
	}
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		fz_free(ctx, wri);
		fz_rethrow(ctx);
	}
	return (fz_document_writer*)wri;
}

fz_document_writer *
fz_new_cbz_writer(fz_context *ctx, const char *path, const char *options)
{
	fz_output *out = fz_new_output_with_path(ctx, path ? path : "out.cbz", 0);
	fz_document_writer *wri = NULL;
	fz_try(ctx)
		wri = fz_new_cbz_writer_with_output(ctx, out, options);
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		fz_rethrow(ctx);
	}
	return wri;
}

/* generic image file output writer */

typedef struct
{
	fz_document_writer super;
	fz_draw_options options;
	fz_pixmap *pixmap;
	void (*save)(fz_context *ctx, fz_pixmap *pix, const char *filename);
	int count;
	char *path;
} fz_pixmap_writer;

static fz_device *
pixmap_begin_page(fz_context *ctx, fz_document_writer *wri_, fz_rect mediabox)
{
	fz_pixmap_writer *wri = (fz_pixmap_writer*)wri_;
	return fz_new_draw_device_with_options(ctx, &wri->options, mediabox, &wri->pixmap);
}

static void
pixmap_end_page(fz_context *ctx, fz_document_writer *wri_, fz_device *dev)
{
	fz_pixmap_writer *wri = (fz_pixmap_writer*)wri_;
	char path[PATH_MAX];

	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		wri->count += 1;
		fz_format_output_path(ctx, path, sizeof path, wri->path, wri->count);
		wri->save(ctx, wri->pixmap, path);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_pixmap(ctx, wri->pixmap);
		wri->pixmap = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pixmap_drop_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_pixmap_writer *wri = (fz_pixmap_writer*)wri_;
	fz_drop_pixmap(ctx, wri->pixmap);
	fz_free(ctx, wri->path);
}

fz_document_writer *
fz_new_pixmap_writer(fz_context *ctx, const char *path, const char *options,
	const char *default_path, int n,
	void (*save)(fz_context *ctx, fz_pixmap *pix, const char *filename))
{
	fz_pixmap_writer *wri = fz_new_derived_document_writer(ctx, fz_pixmap_writer, pixmap_begin_page, pixmap_end_page, NULL, pixmap_drop_writer);

	fz_try(ctx)
	{
		fz_parse_draw_options(ctx, &wri->options, options);
		wri->path = fz_strdup(ctx, path ? path : default_path);
		wri->save = save;
		switch (n)
		{
		case 1: wri->options.colorspace = fz_device_gray(ctx); break;
		case 3: wri->options.colorspace = fz_device_rgb(ctx); break;
		case 4: wri->options.colorspace = fz_device_cmyk(ctx); break;
		}
	}
	fz_catch(ctx)
	{
		fz_free(ctx, wri);
		fz_rethrow(ctx);
	}

	return (fz_document_writer*)wri;
}







mupdf-1.21.1-source/source/fitz/output-docx.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "glyphbox.h"
#include "extract.h"

#include "mupdf/fitz.h"

#include <assert.h>
#include <errno.h>
#include <string.h>


typedef struct
{
	fz_document_writer super;
	extract_alloc_t *alloc;

	/*
	 * .ctx is needed for the callbacks we get from the Extract library, for
	 * example s_realloc_fn(). Each of our main device callbacks sets .ctx on
	 * entry, and resets back to NULL before returning.
	 */
	fz_context *ctx;

	fz_output *output;
	extract_t *extract;
	int spacing;
	int rotation;
	int images;
	int mediabox_clip;
	fz_rect mediabox; /* As passed to writer_begin_page(). */
	char output_cache[1024];
} fz_docx_writer;


typedef struct
{
	fz_device super;
	fz_docx_writer *writer;
} fz_docx_device;


static void dev_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_docx_device *dev = (fz_docx_device*) dev_;
	fz_text_span *span;
	assert(!dev->writer->ctx);
	dev->writer->ctx = ctx;
	fz_try(ctx)
	{
		for (span = text->head; span; span = span->next)
		{
			int i;
			fz_matrix combined, trm;
			fz_rect bbox;

			combined = fz_concat(span->trm, ctm);

			bbox = span->font->bbox;
			if (extract_span_begin(
					dev->writer->extract,
					span->font->name,
					span->font->flags.is_bold,
					span->font->flags.is_italic,
					span->wmode,
					combined.a,
					combined.b,
					combined.c,
					combined.d,
					bbox.x0,
					bbox.y0,
					bbox.x1,
					bbox.y1))
			{
				fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to begin span");
			}

			trm = span->trm;
			for (i=0; i<span->len; ++i)
			{
				fz_text_item *item = &span->items[i];
				float adv = 0;
				fz_rect bounds;
				fz_matrix combined;

				trm.e = item->x;
				trm.f = item->y;
				combined = fz_concat(trm, ctm);

				if (dev->writer->mediabox_clip)
					if (fz_glyph_entirely_outside_box(ctx, &ctm, span, item, &dev->writer->mediabox))
						continue;

				if (span->items[i].gid >= 0)
					adv = fz_advance_glyph(ctx, span->font, span->items[i].gid, span->wmode);

				bounds = fz_bound_glyph(ctx, span->font, span->items[i].gid, combined);
				if (extract_add_char(dev->writer->extract, combined.e, combined.f, item->ucs, adv,
							bounds.x0, bounds.y0, bounds.x1, bounds.y1))
					fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to add char");
			}

			if (extract_span_end(dev->writer->extract))
				fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to end span");
		}
	}
	fz_always(ctx)
	{
		dev->writer->ctx = NULL;
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void dev_fill_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	dev_text(ctx, dev_, text, ctm, colorspace, color, alpha, color_params);
}

static void dev_stroke_text(fz_context *ctx, fz_device *dev_, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	dev_text(ctx, dev_, text, ctm, colorspace, color, alpha, color_params);
}

static void dev_clip_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	dev_text(ctx, dev_, text, ctm, NULL, NULL, 0 /*alpha*/, fz_default_color_params);
}

static void dev_clip_stroke_text(fz_context *ctx, fz_device *dev_, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	dev_text(ctx, dev_, text, ctm, NULL, 0, 0, fz_default_color_params);
}

static void
dev_ignore_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm)
{
}

static void writer_image_free(void *handle, void *image_data)
{
	fz_docx_writer *writer = handle;
	fz_free(writer->ctx, image_data);
}

static void dev_fill_image(fz_context *ctx, fz_device *dev_, fz_image *img, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_docx_device *dev = (fz_docx_device*) dev_;
	const char *type = NULL;
	fz_compressed_buffer *compressed = fz_compressed_image_buffer(ctx, img);

	assert(!dev->writer->ctx);
	dev->writer->ctx = ctx;
	fz_try(ctx)
	{
		if (compressed)
		{
			if (0) { /* For alignment */ }
			else if (compressed->params.type == FZ_IMAGE_RAW) type = "raw";
			else if (compressed->params.type == FZ_IMAGE_FAX) type = "fax";
			else if (compressed->params.type == FZ_IMAGE_FLATE) type = "flate";
			else if (compressed->params.type == FZ_IMAGE_LZW) type = "lzw";
			else if (compressed->params.type == FZ_IMAGE_BMP) type = "bmp";
			else if (compressed->params.type == FZ_IMAGE_GIF) type = "gif";
			else if (compressed->params.type == FZ_IMAGE_JBIG2) type = "jbig2";
			else if (compressed->params.type == FZ_IMAGE_JPEG) type = "jpeg";
			else if (compressed->params.type == FZ_IMAGE_JPX) type = "jpx";
			else if (compressed->params.type == FZ_IMAGE_JXR) type = "jxr";
			else if (compressed->params.type == FZ_IMAGE_PNG) type = "png";
			else if (compressed->params.type == FZ_IMAGE_PNM) type = "pnm";
			else if (compressed->params.type == FZ_IMAGE_TIFF) type = "tiff";

			if (type)
			{
				/* Write out raw data. */
				unsigned char *data;
				size_t datasize = fz_buffer_extract(ctx, compressed->buffer, &data);
				if (extract_add_image(
						dev->writer->extract,
						type,
						ctm.e /*x*/,
						ctm.f /*y*/,
						img->w /*w*/,
						img->h /*h*/,
						data,
						datasize,
						writer_image_free,
						dev->writer
						))
				{
					fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to add image type=%s", type);
				}
			}
			else
			{
				/* We don't recognise this image type, so ignore. */
			}
		}
		else
		{
			/*
			 * Compressed data not available, so we could write out
			 * raw pixel values. But for now we ignore.
			 */
		}
	}
	fz_always(ctx)
	{
		dev->writer->ctx = NULL;
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

/*
 * Support for sending information to Extract when walking stroke/fill path
 * with fz_walk_path().
 */
typedef struct
{
	fz_path_walker walker;
	extract_t *extract;
} walker_info_t;

static void s_moveto(fz_context *ctx, void *arg, float x, float y)
{
	extract_t* extract = arg;
	if (extract_moveto(extract, x, y))
		fz_throw(ctx, FZ_ERROR_GENERIC, "extract_moveto() failed");
}

static void s_lineto(fz_context *ctx, void *arg, float x, float y)
{
	extract_t* extract = arg;
	if (extract_lineto(extract, x, y))
		fz_throw(ctx, FZ_ERROR_GENERIC, "extract_lineto() failed");
}

static void s_curveto(fz_context *ctx, void *arg, float x1, float y1,
		float x2, float y2, float x3, float y3)
{
	/* We simply move to the end point of the curve so that subsequent
	(straight) lines will be handled correctly. */
	extract_t* extract = arg;
	if (extract_moveto(extract, x3, y3))
		fz_throw(ctx, FZ_ERROR_GENERIC, "extract_moveto() failed");
}

static void s_closepath(fz_context *ctx, void *arg)
{
	extract_t* extract = arg;
	if (extract_closepath(extract))
		fz_throw(ctx, FZ_ERROR_GENERIC, "extract_closepath() failed");
}

/*
 * Calls extract_*() path functions on <path> using fz_walk_path() and the
 * above callbacks.
 */
static void s_walk_path(fz_context *ctx, fz_docx_device *dev, extract_t *extract, const fz_path *path)
{
	fz_path_walker walker;
	walker.moveto = s_moveto;
	walker.lineto = s_lineto;
	walker.curveto = s_curveto;
	walker.closepath = s_closepath;
	walker.quadto = NULL;
	walker.curvetov = NULL;
	walker.curvetoy = NULL;
	walker.rectto = NULL;

	assert(dev->writer->ctx == ctx);
	fz_walk_path(ctx, path, &walker, extract /*arg*/);
}

void dev_fill_path(fz_context *ctx, fz_device *dev_, const fz_path *path, int even_odd,
		fz_matrix matrix, fz_colorspace * colorspace, const float *color, float alpha,
		fz_color_params color_params)
{
	fz_docx_device *dev = (fz_docx_device*) dev_;
	extract_t *extract = dev->writer->extract;

	assert(!dev->writer->ctx);
	dev->writer->ctx = ctx;

	fz_try(ctx)
	{
		if (extract_fill_begin(
				extract,
				matrix.a,
				matrix.b,
				matrix.c,
				matrix.d,
				matrix.e,
				matrix.f,
				color[0]
				))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to begin fill");
		s_walk_path(ctx, dev, extract, path);
		if (extract_fill_end(extract))
			fz_throw(ctx, FZ_ERROR_GENERIC, "extract_fill_end() failed");
	}
	fz_always(ctx)
	{
		dev->writer->ctx = NULL;
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}


static void
dev_stroke_path(fz_context *ctx, fz_device *dev_, const fz_path *path,
		const fz_stroke_state *stroke, fz_matrix in_ctm,
		fz_colorspace *colorspace_in, const float *color, float alpha,
		fz_color_params color_params)
{
	fz_docx_device *dev = (fz_docx_device*) dev_;
	extract_t *extract = dev->writer->extract;

	assert(!dev->writer->ctx);
	dev->writer->ctx = ctx;
	fz_try(ctx)
	{
		if (extract_stroke_begin(
				extract,
				in_ctm.a,
				in_ctm.b,
				in_ctm.c,
				in_ctm.d,
				in_ctm.e,
				in_ctm.f,
				stroke->linewidth,
				color[0]
				))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to begin stroke");
		s_walk_path(ctx, dev, extract, path);
		if (extract_stroke_end(extract))
			fz_throw(ctx, FZ_ERROR_GENERIC, "extract_stroke_end() failed");
	}
	fz_always(ctx)
	{
		dev->writer->ctx = NULL;
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static fz_device *writer_begin_page(fz_context *ctx, fz_document_writer *writer_, fz_rect mediabox)
{
	fz_docx_writer *writer = (fz_docx_writer*) writer_;
	fz_docx_device *dev;
	assert(!writer->ctx);
	writer->ctx = ctx;
	writer->mediabox = mediabox;
	fz_var(dev);
	fz_try(ctx)
	{
		if (extract_page_begin(writer->extract, mediabox.x0, mediabox.y0, mediabox.x1, mediabox.y1))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to begin page");
		dev = fz_new_derived_device(ctx, fz_docx_device);
		dev->super.fill_text = dev_fill_text;
		dev->super.stroke_text = dev_stroke_text;
		dev->super.clip_text = dev_clip_text;
		dev->super.clip_stroke_text = dev_clip_stroke_text;
		dev->super.ignore_text = dev_ignore_text;
		dev->super.fill_image = dev_fill_image;
		dev->super.fill_path = dev_fill_path;
		dev->super.stroke_path = dev_stroke_path;
		dev->writer = writer;
	}
	fz_always(ctx)
	{
		writer->ctx = NULL;
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
	return &dev->super;
}

static void writer_end_page(fz_context *ctx, fz_document_writer *writer_, fz_device *dev)
{
	fz_docx_writer *writer = (fz_docx_writer*) writer_;
	assert(!writer->ctx);
	writer->ctx = ctx;
	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		if (extract_page_end(writer->extract))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to end page");

		if (extract_process(writer->extract, writer->spacing, writer->rotation, writer->images))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to process page");
	}
	fz_always(ctx)
	{
		writer->ctx = NULL;
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static int buffer_write(void *handle, const void *source, size_t numbytes, size_t *o_actual)
/*
 * extract_buffer_t callback that calls fz_write_data(). <source> will be docx
 * archive data.
 */
{
	int e = 0;
	fz_docx_writer *writer = handle;
	fz_var(e);
	fz_try(writer->ctx)
	{
		fz_write_data(writer->ctx, writer->output, source, numbytes);
		*o_actual = numbytes;
	}
	fz_catch(writer->ctx)
	{
		errno = EIO;
		e = -1;
	}
	return e;
}

static int buffer_cache(void *handle, void **o_cache, size_t *o_numbytes)
/*
 * extract_buffer_t cache function. We simply return writer->output_cache.
 */
{
	fz_docx_writer *writer = handle;
	*o_cache = writer->output_cache;
	*o_numbytes = sizeof(writer->output_cache);
	return 0;
}

static void writer_close(fz_context *ctx, fz_document_writer *writer_)
{
	fz_docx_writer *writer = (fz_docx_writer*) writer_;
	extract_buffer_t *extract_buffer_output = NULL;

	fz_var(extract_buffer_output);
	fz_var(writer);
	assert(!writer->ctx);
	writer->ctx = ctx;
	fz_try(ctx)
	{
		/*
		 * Write docx to writer->output. Need to create an
		 * extract_buffer_t that writes to writer->output, for use by
		 * extract_write().
		 */
		if (extract_buffer_open(
				writer->alloc,
				writer,
				NULL /*fn_read*/,
				buffer_write,
				buffer_cache,
				NULL /*fn_close*/,
				&extract_buffer_output
				))
		{
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to create extract_buffer_output: %s", strerror(errno));
		}
		if (extract_write(writer->extract, extract_buffer_output))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to generate docx content: %s", strerror(errno));
		if (extract_buffer_close(&extract_buffer_output))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to close extract_buffer: %s", strerror(errno));

		extract_end(&writer->extract);
		fz_close_output(ctx, writer->output);
		writer->ctx = NULL;
	}
	fz_catch(ctx)
	{
		/*
		 * We don't call fz_close_output() because it can throw and in
		 * this error case we can safely leave cleanup to our s_drop()
		 * function's calls to fz_drop_output().
		 */
		extract_buffer_close(&extract_buffer_output);
		extract_end(&writer->extract);
		writer->ctx = NULL;
		fz_rethrow(ctx);
	}
}

static void writer_drop(fz_context *ctx, fz_document_writer *writer_)
{
	fz_docx_writer *writer = (fz_docx_writer*) writer_;
	fz_drop_output(ctx, writer->output);
	writer->output = NULL;
	assert(!writer->ctx);
	writer->ctx = ctx;
	extract_end(&writer->extract);
	extract_alloc_destroy(&writer->alloc);
	writer->ctx = NULL;
}


static int get_bool_option(fz_context *ctx, const char *options, const char *name, int default_)
{
	const char *value;
	if (fz_has_option(ctx, options, name, &value))
	{
		if (fz_option_eq(value, "yes")) return 1;
		if (fz_option_eq(value, "no")) return 0;
		else fz_throw(ctx, FZ_ERROR_SYNTAX, "option '%s' should be yes or no in options='%s'", name, options);
	}
	else
		return default_;
}

static void *s_realloc_fn(void *state, void *prev, size_t size)
{
	fz_docx_writer *writer = state;
	assert(writer);
	assert(writer->ctx);
	return fz_realloc_no_throw(writer->ctx, prev, size);
}

/* Will drop <out> if an error occurs. */
static fz_document_writer *fz_new_docx_writer_internal(fz_context *ctx, fz_output *out,
		const char *options, extract_format_t format)
{
	fz_docx_writer *writer = NULL;

	fz_var(writer);

	fz_try(ctx)
	{
		writer = fz_new_derived_document_writer(
				ctx,
				fz_docx_writer,
				writer_begin_page,
				writer_end_page,
				writer_close,
				writer_drop
				);
		writer->ctx = ctx;
		writer->output = out;
		if (get_bool_option(ctx, options, "html", 0)) format = extract_format_HTML;
		if (get_bool_option(ctx, options, "text", 0)) format = extract_format_TEXT;
		if (extract_alloc_create(s_realloc_fn, writer, &writer->alloc))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to create extract_alloc instance");
		if (extract_begin(writer->alloc, format, &writer->extract))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to create extract instance");
		writer->spacing = get_bool_option(ctx, options, "spacing", 0);
		writer->rotation = get_bool_option(ctx, options, "rotation", 1);
		writer->images = get_bool_option(ctx, options, "images", 1);
		writer->mediabox_clip = get_bool_option(ctx, options, "mediabox-clip", 1);
		if (extract_set_layout_analysis(writer->extract, get_bool_option(ctx, options, "analyse", 0)))
			fz_throw(ctx, FZ_ERROR_GENERIC, "extract_enable_analysis failed.");
		{
			const char* v;
			if (fz_has_option(ctx, options, "tables-csv-format", &v))
			{
				size_t len = strlen(v) + 1; /* Might include trailing options. */
				char* formatbuf = fz_malloc(ctx, len);
				fz_copy_option(ctx, v, formatbuf, len);
				fprintf(stderr, "tables-csv-format: %s\n", formatbuf);
				if (extract_tables_csv_format(writer->extract, formatbuf))
				{
					fz_free(ctx, formatbuf);
					fz_throw(ctx, FZ_ERROR_GENERIC, "extract_tables_csv_format() failed.");
				}
				fz_free(ctx, formatbuf);
			}
		}
		writer->ctx = NULL;
	}
	fz_catch(ctx)
	{
		/* fz_drop_document_writer() drops its output so we only need to call
		fz_drop_output() if we failed before creating the writer. */
		if (writer)
		{
			writer->ctx = ctx;
			fz_drop_document_writer(ctx, &writer->super);
			writer->ctx = NULL;
		}
		else
			fz_drop_output(ctx, out);
		fz_rethrow(ctx);
	}
	return &writer->super;
}

fz_document_writer *fz_new_odt_writer_with_output(fz_context *ctx, fz_output *out, const char *options)
{
	return fz_new_docx_writer_internal(ctx, out, options, extract_format_ODT);
}

fz_document_writer *fz_new_docx_writer_with_output(fz_context *ctx, fz_output *out, const char *options)
{
	return fz_new_docx_writer_internal(ctx, out, options, extract_format_DOCX);
}

fz_document_writer *fz_new_odt_writer(fz_context *ctx, const char *path, const char *options)
{
	/* No need to drop <out> if fz_new_docx_writer_internal() throws, because
	it always drops <out> if it fails. */
	fz_output *out = fz_new_output_with_path(ctx, path, 0 /*append*/);
	return fz_new_docx_writer_internal(ctx, out, options, extract_format_ODT);
}

fz_document_writer *fz_new_docx_writer(fz_context *ctx, const char *path, const char *options)
{
	/* No need to drop <out> if fz_new_docx_writer_internal() throws, because
	it always drops <out> if it fails. */
	fz_output *out = fz_new_output_with_path(ctx, path, 0 /*append*/);
	return fz_new_docx_writer_internal(ctx, out, options, extract_format_DOCX);
}







mupdf-1.21.1-source/source/fitz/output-pcl.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <limits.h>
#include <stdlib.h>
#include <string.h>

/* Lifted from ghostscript gdevjlm.h */
/*
 * The notion that there is such a thing as a "PCL printer" is a fiction: no
 * two "PCL" printers, even at the same PCL level, have identical command
 * sets. (The H-P documentation isn't fully accurate either; for example,
 * it doesn't reveal that the DeskJet printers implement anything beyond PCL
 * 3.)
 *
 * This file contains feature definitions for a generic monochrome PCL
 * driver (gdevdljm.c), and the specific feature values for all such
 * printers that Ghostscript currently supports.
 */

/* Printer spacing capabilities. Include at most one of these. */
#define PCL_NO_SPACING	0	/* no vertical spacing capability, must be 0 */
#define PCL3_SPACING	1	/* <ESC>*p+<n>Y (PCL 3) */
#define PCL4_SPACING	2	/* <ESC>*b<n>Y (PCL 4) */
#define PCL5_SPACING	4	/* <ESC>*b<n>Y and clear seed row (PCL 5) */
/* The following is only used internally. */
#define PCL_ANY_SPACING \
	(PCL3_SPACING | PCL4_SPACING | PCL5_SPACING)

/* Individual printer properties. Any subset of these may be included. */
#define PCL_MODE_2_COMPRESSION		8	/* compression mode 2 supported */
						/* (PCL 4) */
#define PCL_MODE_3_COMPRESSION		16	/* compression modes 2 & 3 supported */
						/* (PCL 5) */
#define PCL_END_GRAPHICS_DOES_RESET	32	/* <esc>*rB resets all parameters */
#define PCL_HAS_DUPLEX			64	/* <esc>&l<duplex>S supported */
#define PCL_CAN_SET_PAPER_SIZE		128	/* <esc>&l<sizecode>A supported */
#define PCL_CAN_PRINT_COPIES		256	/* <esc>&l<copies>X supported */
#define HACK__IS_A_LJET4PJL		512
#define HACK__IS_A_OCE9050		1024
#define PCL_HAS_ORIENTATION             2048
#define PCL_CAN_SET_CUSTOM_PAPER_SIZE   4096
#define PCL_HAS_RICOH_PAPER_SIZES       8192

/* Shorthands for the most common spacing/compression combinations. */
#define PCL_MODE0 PCL3_SPACING
#define PCL_MODE0NS PCL_NO_SPACING
#define PCL_MODE2 (PCL4_SPACING | PCL_MODE_2_COMPRESSION)
#define PCL_MODE2P (PCL_NO_SPACING | PCL_MODE_2_COMPRESSION)
#define PCL_MODE3 (PCL5_SPACING | PCL_MODE_3_COMPRESSION)
#define PCL_MODE3NS (PCL_NO_SPACING | PCL_MODE_3_COMPRESSION)

#define MIN_SKIP_LINES 7
static const char *const from2to3 = "\033*b3M";
static const char *const from3to2 = "\033*b2M";
static const int penalty_from2to3 = 5; /* strlen(from2to3); */
static const int penalty_from3to2 = 5; /* strlen(from3to2); */

/* Generic */
static const fz_pcl_options fz_pcl_options_generic =
{
	(PCL_MODE2 | PCL_END_GRAPHICS_DOES_RESET | PCL_CAN_SET_PAPER_SIZE | PCL_CAN_SET_CUSTOM_PAPER_SIZE),
	"\033&k1W\033*b2M",
	"\033&k1W\033*b2M"
};

/* H-P DeskJet */
static const fz_pcl_options fz_pcl_options_ljet4 =
{
	(PCL_MODE2 | PCL_END_GRAPHICS_DOES_RESET | PCL_CAN_SET_PAPER_SIZE),
	"\033&k1W\033*b2M",
	"\033&k1W\033*b2M"
};

/* H-P DeskJet 500 */
static const fz_pcl_options fz_pcl_options_dj500 =
{
	(PCL_MODE3 | PCL_END_GRAPHICS_DOES_RESET | PCL_CAN_SET_PAPER_SIZE),
	"\033&k1W",
	"\033&k1W"
};

/* Kyocera FS-600 */
static const fz_pcl_options fz_pcl_options_fs600 =
{
	(PCL_MODE3 | PCL_CAN_SET_PAPER_SIZE | PCL_CAN_PRINT_COPIES),
	"\033*r0F\033&u%dD",
	"\033*r0F\033&u%dD"
};

/* H-P original LaserJet */
/* H-P LaserJet Plus */
static const fz_pcl_options fz_pcl_options_lj =
{
	(PCL_MODE0),
	"\033*b0M",
	"\033*b0M"
};

/* H-P LaserJet IIp, IId */
static const fz_pcl_options fz_pcl_options_lj2 =
{
	(PCL_MODE2P | PCL_CAN_SET_PAPER_SIZE),
	"\033*r0F\033*b2M",
	"\033*r0F\033*b2M"
};

/* H-P LaserJet III* */
static const fz_pcl_options fz_pcl_options_lj3 =
{
	(PCL_MODE3 | PCL_CAN_SET_PAPER_SIZE | PCL_CAN_PRINT_COPIES),
	"\033&l-180u36Z\033*r0F",
	"\033&l-180u36Z\033*r0F"
};

/* H-P LaserJet IIId */
static const fz_pcl_options fz_pcl_options_lj3d =
{
	(PCL_MODE3 | PCL_HAS_DUPLEX | PCL_CAN_SET_PAPER_SIZE | PCL_CAN_PRINT_COPIES),
	"\033&l-180u36Z\033*r0F",
	"\033&l180u36Z\033*r0F"
};

/* H-P LaserJet 4 */
static const fz_pcl_options fz_pcl_options_lj4 =
{
	(PCL_MODE3 | PCL_CAN_SET_PAPER_SIZE | PCL_CAN_PRINT_COPIES),
	"\033&l-180u36Z\033*r0F\033&u%dD",
	"\033&l-180u36Z\033*r0F\033&u%dD"
};

/* H-P LaserJet 4 PL */
static const fz_pcl_options fz_pcl_options_lj4pl =
{
	(PCL_MODE3 | PCL_CAN_SET_PAPER_SIZE | PCL_CAN_PRINT_COPIES | HACK__IS_A_LJET4PJL),
	"\033&l-180u36Z\033*r0F\033&u%dD",
	"\033&l-180u36Z\033*r0F\033&u%dD"
};

/* H-P LaserJet 4d */
static const fz_pcl_options fz_pcl_options_lj4d =
{
	(PCL_MODE3 | PCL_HAS_DUPLEX | PCL_CAN_SET_PAPER_SIZE | PCL_CAN_PRINT_COPIES),
	"\033&l-180u36Z\033*r0F\033&u%dD",
	"\033&l180u36Z\033*r0F\033&u%dD"
};

/* H-P 2563B line printer */
static const fz_pcl_options fz_pcl_options_lp2563b =
{
	(PCL_MODE0NS | PCL_CAN_SET_PAPER_SIZE),
	"\033*b0M",
	"\033*b0M"
};

/* OCE 9050 line printer */
static const fz_pcl_options fz_pcl_options_oce9050 =
{
	(PCL_MODE3NS | PCL_CAN_SET_PAPER_SIZE | HACK__IS_A_OCE9050),
	"\033*b0M",
	"\033*b0M"
};

enum {
	eLetterPaper = 0,
	eLegalPaper,
	eA4Paper,
	eExecPaper,
	eLedgerPaper,
	eA3Paper,
	eCOM10Envelope,
	eMonarchEnvelope,
	eC5Envelope,
	eDLEnvelope,
	eJB4Paper,
	eJB5Paper,
	eB5Envelope,
	eB5Paper,                   /* 2.1 */
	eJPostcard,
	eJDoublePostcard,
	eA5Paper,
	eA6Paper,                   /* 2.0 */
	eJB6Paper,                  /* 2.0 */
	eJIS8K,                     /* 2.1 */
	eJIS16K,                    /* 2.1 */
	eJISExec,                   /* 2.1 */
	eDefaultPaperSize = 96,     /* 2.1 */
	eCustomPaperSize = 101,
	eB6JIS = 201,               /* non-standard, Ricoh printers */
	eC6Envelope = 202,          /* non-standard, Ricoh printers */
	e8Kai  = 203,               /* non-standard, Ricoh printers */
	e16Kai = 204,               /* non-standard, Ricoh printers */
	e12x18 = 205,               /* non-standard, Ricoh printers */
	e13x19_2 = 212,             /* non-standard, Ricoh printers */
	e13x19 = 213,               /* non-standard, Ricoh printers */
	e12_6x19_2 = 214,           /* non-standard, Ricoh printers */
	e12_6x18_5 = 215,           /* non-standard, Ricoh printers */
	e13x18  = 216,              /* non-standard, Ricoh printers */
	eSRA3 = 217,                /* non-standard, Ricoh printers */
	eSRA4 = 218,                /* non-standard, Ricoh printers */
	e226x310 = 219,             /* non-standard, Ricoh printers */
	e310x432 = 220,             /* non-standard, Ricoh printers */
	eEngQuatro = 221,           /* non-standard, Ricoh printers */
	e11x14 = 222,               /* non-standard, Ricoh printers */
	e11x15 = 223,               /* non-standard, Ricoh printers */
	e10x14 = 224,               /* non-standard, Ricoh printers */
};

static void copy_opts(fz_pcl_options *dst, const fz_pcl_options *src)
{
	if (dst)
		*dst = *src;
}

const char *fz_pcl_write_options_usage =
	"PCL output options:\n"
	"\tcolorspace=mono: render 1-bit black and white page\n"
	"\tcolorspace=rgb: render full color page\n"
	"\tpreset=generic|ljet4|dj500|fs600|lj|lj2|lj3|lj3d|lj4|lj4pl|lj4d|lp2563b|oce9050\n"
	"\tspacing=0: No vertical spacing capability\n"
	"\tspacing=1: PCL 3 spacing (<ESC>*p+<n>Y)\n"
	"\tspacing=2: PCL 4 spacing (<ESC>*b<n>Y)\n"
	"\tspacing=3: PCL 5 spacing (<ESC>*b<n>Y and clear seed row)\n"
	"\tmode2: Enable mode 2 graphics compression\n"
	"\tmode3: Enable mode 3 graphics compression\n"
	"\teog_reset: End of graphics (<ESC>*rB) resets all parameters\n"
	"\thas_duplex: Duplex supported (<ESC>&l<duplex>S)\n"
	"\thas_papersize: Papersize setting supported (<ESC>&l<sizecode>A)\n"
	"\thas_copies: Number of copies supported (<ESC>&l<copies>X)\n"
	"\tis_ljet4pjl: Disable/Enable HP 4PJL model-specific output\n"
	"\tis_oce9050: Disable/Enable Oce 9050 model-specific output\n"
	"\n";

void fz_pcl_preset(fz_context *ctx, fz_pcl_options *opts, const char *preset)
{
	if (preset == NULL || *preset == 0 || !strcmp(preset, "generic"))
		copy_opts(opts, &fz_pcl_options_generic);
	else if (!strcmp(preset, "ljet4"))
		copy_opts(opts, &fz_pcl_options_ljet4);
	else if (!strcmp(preset, "dj500"))
		copy_opts(opts, &fz_pcl_options_dj500);
	else if (!strcmp(preset, "fs600"))
		copy_opts(opts, &fz_pcl_options_fs600);
	else if (!strcmp(preset, "lj"))
		copy_opts(opts, &fz_pcl_options_lj);
	else if (!strcmp(preset, "lj2"))
		copy_opts(opts, &fz_pcl_options_lj2);
	else if (!strcmp(preset, "lj3"))
		copy_opts(opts, &fz_pcl_options_lj3);
	else if (!strcmp(preset, "lj3d"))
		copy_opts(opts, &fz_pcl_options_lj3d);
	else if (!strcmp(preset, "lj4"))
		copy_opts(opts, &fz_pcl_options_lj4);
	else if (!strcmp(preset, "lj4pl"))
		copy_opts(opts, &fz_pcl_options_lj4pl);
	else if (!strcmp(preset, "lj4d"))
		copy_opts(opts, &fz_pcl_options_lj4d);
	else if (!strcmp(preset, "lp2563b"))
		copy_opts(opts, &fz_pcl_options_lp2563b);
	else if (!strcmp(preset, "oce9050"))
		copy_opts(opts, &fz_pcl_options_oce9050);
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "Unknown preset '%s'", preset);
}

fz_pcl_options *
fz_parse_pcl_options(fz_context *ctx, fz_pcl_options *opts, const char *args)
{
	const char *val;

	memset(opts, 0, sizeof *opts);

	if (fz_has_option(ctx, args, "preset", &val))
		fz_pcl_preset(ctx, opts, val);
	else
		fz_pcl_preset(ctx, opts, "generic");

	if (fz_has_option(ctx, args, "spacing", &val))
	{
		switch (atoi(val))
		{
		case 0: opts->features &= ~PCL_ANY_SPACING; break;
		case 1: opts->features = (opts->features & ~PCL_ANY_SPACING) | PCL3_SPACING; break;
		case 2: opts->features = (opts->features & ~PCL_ANY_SPACING) | PCL4_SPACING; break;
		case 3: opts->features = (opts->features & ~PCL_ANY_SPACING) | PCL5_SPACING; break;
		default: fz_throw(ctx, FZ_ERROR_GENERIC, "Unsupported PCL spacing %d (0-3 only)", atoi(val));
		}
	}
	if (fz_has_option(ctx, args, "mode2", &val))
	{
		if (fz_option_eq(val, "no"))
			opts->features &= ~PCL_MODE_2_COMPRESSION;
		else if (fz_option_eq(val, "yes"))
			opts->features |= PCL_MODE_2_COMPRESSION;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Expected 'yes' or 'no' for mode2 value");
	}
	if (fz_has_option(ctx, args, "mode3", &val))
	{
		if (fz_option_eq(val, "no"))
			opts->features &= ~PCL_MODE_3_COMPRESSION;
		else if (fz_option_eq(val, "yes"))
			opts->features |= PCL_MODE_3_COMPRESSION;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Expected 'yes' or 'no' for mode3 value");
	}
	if (fz_has_option(ctx, args, "eog_reset", &val))
	{
		if (fz_option_eq(val, "no"))
			opts->features &= ~PCL_END_GRAPHICS_DOES_RESET;
		else if (fz_option_eq(val, "yes"))
			opts->features |= PCL_END_GRAPHICS_DOES_RESET;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Expected 'yes' or 'no' for eog_reset value");
	}
	if (fz_has_option(ctx, args, "has_duplex", &val))
	{
		if (fz_option_eq(val, "no"))
			opts->features &= ~PCL_HAS_DUPLEX;
		else if (fz_option_eq(val, "yes"))
			opts->features |= PCL_HAS_DUPLEX;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Expected 'yes' or 'no' for has_duplex value");
	}
	if (fz_has_option(ctx, args, "has_papersize", &val))
	{
		if (fz_option_eq(val, "no"))
			opts->features &= ~PCL_CAN_SET_PAPER_SIZE;
		else if (fz_option_eq(val, "yes"))
			opts->features |= PCL_CAN_SET_PAPER_SIZE;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Expected 'yes' or 'no' for has_papersize value");
	}
	if (fz_has_option(ctx, args, "has_copies", &val))
	{
		if (fz_option_eq(val, "no"))
			opts->features &= ~PCL_CAN_PRINT_COPIES;
		else if (fz_option_eq(val, "yes"))
			opts->features |= PCL_CAN_PRINT_COPIES;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Expected 'yes' or 'no' for has_papersize value");
	}
	if (fz_has_option(ctx, args, "is_ljet4pjl", &val))
	{
		if (fz_option_eq(val, "no"))
			opts->features &= ~HACK__IS_A_LJET4PJL;
		else if (fz_option_eq(val, "yes"))
			opts->features |= HACK__IS_A_LJET4PJL;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Expected 'yes' or 'no' for is_ljet4pjl value");
	}
	if (fz_has_option(ctx, args, "is_oce9050", &val))
	{
		if (fz_option_eq(val, "no"))
			opts->features &= ~HACK__IS_A_OCE9050;
		else if (fz_option_eq(val, "yes"))
			opts->features |= HACK__IS_A_OCE9050;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Expected 'yes' or 'no' for is_oce9050 value");
	}

	return opts;
}

static void
make_init(fz_pcl_options *pcl, char *buf, unsigned long len, const char *str, int res)
{
	int paper_source = -1;

	fz_snprintf(buf, len, str, res);

	if (pcl->manual_feed_set && pcl->manual_feed)
		paper_source = 2;
	else if (pcl->media_position_set && pcl->media_position >= 0)
		paper_source = pcl->media_position;
	if (paper_source >= 0)
	{
		char buf2[40];
		fz_snprintf(buf2, sizeof(buf2), "\033&l%dH", paper_source);
		strncat(buf, buf2, len);
	}
}

static void
pcl_header(fz_context *ctx, fz_output *out, fz_pcl_options *pcl, int num_copies, int xres, int yres, int w, int h)
{
	char odd_page_init[80];
	char even_page_init[80];

	make_init(pcl, odd_page_init, sizeof(odd_page_init), pcl->odd_page_init, xres);
	make_init(pcl, even_page_init, sizeof(even_page_init), pcl->even_page_init, xres);

	if (pcl->page_count == 0)
	{
		if (pcl->features & HACK__IS_A_LJET4PJL)
			fz_write_string(ctx, out, "\033%-12345X@PJL\r\n@PJL ENTER LANGUAGE = PCL\r\n");
		fz_write_string(ctx, out, "\033E"); /* reset printer */
		/* Reset the margins */
		fz_write_string(ctx, out, "\033&10e-180u36Z");
		/* If the printer supports it, set orientation */
		if (pcl->features & PCL_HAS_ORIENTATION)
		{
			fz_write_printf(ctx, out, "\033&l%dO", pcl->orientation);
		}
		/* If the printer supports it, set the paper size */
		/* based on the actual requested size. */
		if (pcl->features & PCL_CAN_SET_PAPER_SIZE)
		{
			/* It probably never hurts to define the page explicitly */
			{
				int decipointw = (w * 720 + (xres>>1)) / xres;
				int decipointh = (h * 720 + (yres>>1)) / yres;

				fz_write_printf(ctx, out, "\033&f%dI", decipointw);
				fz_write_printf(ctx, out, "\033&f%dJ", decipointh);
			}
			fz_write_printf(ctx, out, "\033&l%dA", pcl->paper_size);
		}
		/* If printer can duplex, set duplex mode appropriately. */
		if (pcl->features & PCL_HAS_DUPLEX)
		{
			if (pcl->duplex_set)
			{
				if (pcl->duplex)
				{
					if (!pcl->tumble)
						fz_write_string(ctx, out, "\033&l1S");
					else
						fz_write_string(ctx, out, "\033&l2S");
				}
				else
					fz_write_string(ctx, out, "\033&l0S");
			}
			else
			{
				/* default to duplex for this printer */
				fz_write_string(ctx, out, "\033&l1S");
			}
		}
	}

	/* Put out per-page initialization. */
	/* In duplex mode the sheet is already in process, so there are some
	 * commands which must not be sent to the printer for the 2nd page,
	 * as these commands will cause the printer to eject the sheet with
	 * only the 1st page printed. These commands are:
	 * \033&l%dA (setting paper size)
	 * \033&l%dH (setting paper tray)
	 * in simplex mode we set these parameters for each page,
	 * in duplex mode we set these parameters for each odd page
	 */

	if ((pcl->features & PCL_HAS_DUPLEX) && pcl->duplex_set && pcl->duplex)
	{
		/* We are printing duplex, so change margins as needed */
		if (((pcl->page_count/num_copies)%2) == 0)
		{
			if (pcl->page_count != 0 && (pcl->features & PCL_CAN_SET_PAPER_SIZE))
			{
				fz_write_printf(ctx, out, "\033&l%dA", pcl->paper_size);
			}
			fz_write_string(ctx, out, "\033&l0o0l0E");
			fz_write_string(ctx, out, pcl->odd_page_init);
		}
		else
			fz_write_string(ctx, out, pcl->even_page_init);
	}
	else
	{
		if (pcl->features & PCL_CAN_SET_PAPER_SIZE)
		{
			fz_write_printf(ctx, out, "\033&l%dA", pcl->paper_size);
		}
		fz_write_string(ctx, out, "\033&l0o0l0E");
		fz_write_string(ctx, out, pcl->odd_page_init);
	}

	fz_write_printf(ctx, out, "\033&l%dX", num_copies); /* # of copies */

	/* End raster graphics, position cursor at top. */
	fz_write_string(ctx, out, "\033*rB\033*p0x0Y");

	/* The DeskJet and DeskJet Plus reset everything upon */
	/* receiving \033*rB, so we must reinitialize graphics mode. */
	if (pcl->features & PCL_END_GRAPHICS_DOES_RESET)
	{
		fz_write_string(ctx, out, pcl->odd_page_init); /* Assume this does the right thing */
		fz_write_printf(ctx, out, "\033&l%dX", num_copies); /* # of copies */
	}

	/* Set resolution. */
	fz_write_printf(ctx, out, "\033*t%dR", xres);

	/* Raster units */
	/* 96,100,120,144,150,160,180,200,225,240,288,300,360,400,450,480,600,720,800,900,1200,1440,1800,2400,3600,7200 */
	/* FIXME: xres vs yres */
	fz_write_printf(ctx, out, "\033&u%dD", xres);

	pcl->page_count++;
}

typedef struct pcl_papersize_s
{
	int code;
	const char *text;
	int width;
	int height;
} pcl_papersize;

static const pcl_papersize papersizes[] =
{
	{ eLetterPaper,      "letter",       2550, 3300},
	{ eLegalPaper,       "legal",        2550, 4200},
	{ eA4Paper,          "a4",           2480, 3507},
	{ eExecPaper,        "executive",    2175, 3150},
	{ eLedgerPaper,      "ledger",       3300, 5100},
	{ eA3Paper,          "a3",           3507, 4960},
	{ eCOM10Envelope,    "com10",        1237, 2850},
	{ eMonarchEnvelope,  "monarch",      1162, 2250},
	{ eC5Envelope,       "c5",           1913, 2704},
	{ eDLEnvelope,       "dl",           1299, 2598},
	{ eJB4Paper,         "jisb4",        3035, 4299},
	{ eJB4Paper,         "jis b4",       3035, 4299},
	{ eJB5Paper,         "jisb5",        2150, 3035},
	{ eJB5Paper,         "jis b5",       2150, 3035},
	{ eB5Envelope,       "b5",           2078, 2952},
	{ eB5Paper,          "b5paper",      2150, 3035},
	{ eJPostcard,        "jpost",        1181, 1748},
	{ eJDoublePostcard,  "jpostd",       2362, 1748},
	{ eA5Paper,          "a5",           1748, 2480},
	{ eA6Paper,          "a6",           1240, 1748},
	{ eJB6Paper,         "jisb6",        1512, 2150},
	{ eJIS8K,            "jis8K",        3154, 4606},
	{ eJIS16K,           "jis16K",       2303, 3154},
	{ eJISExec,          "jisexec",      2551, 3898},
	{ eB6JIS,            "B6 (JIS)",     1512, 2150},
	{ eC6Envelope,       "C6",           1345, 1912},
	{ e8Kai,             "8Kai",         3154, 4608},
	{ e16Kai,            "16Kai",        2304, 3154},
	{ e12x18,            "12x18",        3600, 5400},
	{ e13x19_2,          "13x19.2",      3900, 5758},
	{ e13x19,            "13x19",        3900, 5700},
	{ e12_6x19_2,        "12.6x19.2",    3779, 5758},
	{ e12_6x18_5,        "12.6x18.5",    3779, 5550},
	{ e13x18,            "13x18",        3900, 5400},
	{ eSRA3,             "SRA3",         3779, 5316},
	{ eSRA4,             "SRA4",         2658, 3779},
	{ e226x310,          "226x310",      2670, 3662},
	{ e310x432,          "310x432",      3662, 5104},
	{ eEngQuatro,        "EngQuatro",    2400, 3000},
	{ e11x14,            "11x14",        3300, 4200},
	{ e11x15,            "11x15",        3300, 4500},
	{ e10x14,            "10x14",        3000, 4200}
};

#define num_elems(X) (sizeof(X)/sizeof(*X))

static void guess_paper_size(fz_pcl_options *pcl, int w, int h, int xres, int yres)
{
	int size;
	int rotated = 0;

	/* If we've been given a paper size, live with it */
	if (pcl->paper_size != 0)
		return;

	w = w * 300 / xres;
	h = h * 300 / xres;

	/* Look for an exact match */
	for (size = 0; size < (int)num_elems(papersizes); size++)
	{
		if (papersizes[size].code > eCustomPaperSize && (pcl->features & PCL_HAS_RICOH_PAPER_SIZES) == 0)
			continue;
		if (w == papersizes[size].width && h == papersizes[size].height)
			break;
		if ((pcl->features & PCL_HAS_ORIENTATION) && w == papersizes[size].height && h == papersizes[size].width)
		{
			rotated = 1;
			break;
		}
	}

	/* If we didn't find an exact match, find the smallest one that's
	 * larger. Consider orientation if our printer supports it. */
	if (size == num_elems(papersizes))
	{
		if ((pcl->features & PCL_CAN_SET_CUSTOM_PAPER_SIZE) != 0)
		{
			/* Send it as a custom size */
			size = eCustomPaperSize;
		}
		else
		{
			/* Send the next larger one (minimise waste) */
			int i;
			int best_waste = INT_MAX;
			for (i = 0; i < (int)num_elems(papersizes); i++)
			{
				int waste;
				if (papersizes[i].code > eCustomPaperSize && (pcl->features & PCL_HAS_RICOH_PAPER_SIZES) == 0)
					continue;
				waste = papersizes[i].width * papersizes[i].height - w * h;
				if (waste > best_waste)
					continue;
				if (w <= papersizes[i].width && h <= papersizes[i].height)
				{
					best_waste = waste;
					rotated = 0;
					size = i;
				}
				if ((pcl->features & PCL_HAS_ORIENTATION) && w <= papersizes[i].height && h <= papersizes[i].width)
				{
					best_waste = waste;
					rotated = 1;
					size = i;
				}
			}
		}
	}

	/* Now, size = The best size we have (or num_elems(papersizes)) if it's too big */

	if (size < (int)num_elems(papersizes))
		pcl->paper_size = papersizes[size].code;
	else
		pcl->paper_size = eCustomPaperSize; /* Custom */

	pcl->orientation = rotated;
}

/* Copy a line, returning true if the line was blank. */
static int
line_is_blank(unsigned char *dst, const unsigned char *sp, int w)
{
	int zero = 0;

	while (w-- > 0)
	{
		zero |= (*dst++ = *sp++);
		zero |= (*dst++ = *sp++);
		zero |= (*dst++ = *sp++);
	}

	return zero == 0;
}

static int
delta_compression(unsigned char *curr, unsigned char *prev, unsigned char *comp, int ds, int space)
{
	int left = space;
	int x = ds;

	while (x > 0)
	{
		/* Count matching bytes */
		int match = 0;
		int diff = 0;
		while (x > 0 && *curr == *prev)
		{
			curr++;
			prev++;
			match++;
			x--;
		}

		/* Count different bytes */
		while (x > 0 && *curr != *prev)
		{
			curr++;
			prev++;
			diff++;
			x--;
		}

		while (diff > 0)
		{
			int exts;
			int mini_diff = diff;
			if (mini_diff > 8)
				mini_diff = 8;

			exts = (match+255-31)/255;
			left -= 1 + mini_diff + exts;
			if (left < 0)
				return 0;
			*comp++ = ((mini_diff-1)<<5) | (match < 31 ? match : 31);
			if (exts > 0)
			{
				match -= 31;
				while (--exts)
				{
					*comp++ = 255;
					match -= 255;
				}
				*comp++ = match;
			}
			memcpy(comp, curr-diff, mini_diff);
			comp += mini_diff;

			match = 0;
			diff -= mini_diff;
		}
	}
	return space - left;
}

void
fz_write_pixmap_as_pcl(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap, const fz_pcl_options *pcl)
{
	fz_band_writer *writer;

	if (!pixmap || !out)
		return;

	writer = fz_new_color_pcl_band_writer(ctx, out, pcl);
	fz_try(ctx)
	{
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, pixmap->xres, pixmap->yres, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_band_writer(ctx, writer);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

typedef struct color_pcl_band_writer_s
{
	fz_band_writer super;
	fz_pcl_options options;
	unsigned char *linebuf;
	unsigned char compbuf[32768];
	unsigned char compbuf2[32768];
} color_pcl_band_writer;

static void
color_pcl_write_header(fz_context *ctx, fz_band_writer *writer_, fz_colorspace *cs)
{
	color_pcl_band_writer *writer = (color_pcl_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int n = writer->super.n;
	int s = writer->super.s;
	int a = writer->super.alpha;
	int xres = writer->super.xres;
	int yres = writer->super.yres;

	if (a != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "color PCL cannot write alpha channel");
	if (s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "color PCL cannot write spot colors");
	if (n != 3)
		fz_throw(ctx, FZ_ERROR_GENERIC, "color PCL must be RGB");

	writer->linebuf = Memento_label(fz_malloc(ctx, w * 3 * 2), "color_pcl_linebuf");

	guess_paper_size(&writer->options, w, h, xres, yres);

	pcl_header(ctx, out, &writer->options, 1, xres, yres, w, h);

	/* Raster presentation */
	/* Print in orientation of the logical page */
	fz_write_string(ctx, out, "\033&r0F");

	/* Set color mode */
	fz_write_data(ctx, out, "\033*v6W"
		"\000"	/* Colorspace 0 = Device RGB */
		"\003"	/* Pixel encoding mode: 3 = Direct by Pixel*/
		"\000"	/* Bits per index: 0 = no palette */
		"\010"	/* Red bits */
		"\010"	/* Green bits */
		"\010",	/* Blue bits */
		11
		);

	/* Raster resolution */
	/* Supposed to be strictly 75, 100, 150, 200, 300, 600 */
	/* FIXME: xres vs yres */
	fz_write_printf(ctx, out, "\033*t%dR", xres);
}

static void flush_if_not_room(fz_context *ctx, fz_output *out, const unsigned char *comp, int *fill, int len)
{
	if (len + *fill >= 32767)
	{
		/* Can't fit any data, so flush */
		fz_write_printf(ctx, out, "\033*b%dW", *fill);
		fz_write_data(ctx, out, comp, *fill);
		*fill = 0;
	}
}

static void
color_pcl_compress_column(fz_context *ctx, color_pcl_band_writer *writer, const unsigned char *sp, int w, int h, int stride)
{
	fz_output *out = writer->super.out;
	int ss = w * 3;
	int seed_valid = 0;
	int fill = 0;
	int y = 0;
	unsigned char *prev = writer->linebuf + w * 3;
	unsigned char *curr = writer->linebuf;
	unsigned char *comp = writer->compbuf;
	unsigned char *comp2 = writer->compbuf2;

	while (y < h)
	{
		/* Skip over multiple blank lines */
		int blanks;
		do
		{
			blanks = 0;
			while (blanks < 32767 && y < h)
			{
				if (!line_is_blank(curr, sp, w))
					break;
				blanks++;
				y++;
			}

			if (blanks)
			{
				flush_if_not_room(ctx, out, comp, &fill, 3);
				comp[fill++] = 4; /* Empty row */
				comp[fill++] = blanks>>8;
				comp[fill++] = blanks & 0xFF;
				seed_valid = 0;
			}
		}
		while (blanks == 32767);

		if (y == h)
			break;

		/* So, at least 1 more line to copy, and it's in curr */
		if (seed_valid && memcmp(curr, prev, ss) == 0)
		{
			int count = 1;
			sp += stride;
			y++;
			while (count < 32767 && y < h)
			{
				if (memcmp(sp-stride, sp, ss) != 0)
					break;
				count++;
				sp += stride;
				y++;
			}
			flush_if_not_room(ctx, out, comp, &fill, 3);
			comp[fill++] = 5; /* Duplicate row */
			comp[fill++] = count>>8;
			comp[fill++] = count & 0xFF;
		}
		else
		{
			unsigned char *tmp;
			int len = 0;

			/* Compress the line into our fixed buffer. */
			if (seed_valid)
				len = delta_compression(curr, prev, comp2, ss, fz_mini(ss-1, 32767-3));

			if (len > 0)
			{
				/* Delta compression */
				flush_if_not_room(ctx, out, comp, &fill, len+3);
				comp[fill++] = 3; /* Delta compression */
				comp[fill++] = len>>8;
				comp[fill++] = len & 0xFF;
				memcpy(&comp[fill], comp2, len);
				fill += len;
			}
			else
			{
				flush_if_not_room(ctx, out, comp, &fill, 3 + ss);

				/* PCL requires that all rows MUST fit in at most 1 block, so
				 * we are carefully sending columns that are only so wide. */

				/* Unencoded */
				/* Transfer Raster Data: ss+3 bytes, 0 = Unencoded, count high, count low */
				comp[fill++] = 0;
				comp[fill++] = ss>>8;
				comp[fill++] = ss & 0xFF;
				memcpy(&comp[fill], curr, ss);
				fill += ss;
				seed_valid = 1;
			}

			/* curr becomes prev */
			tmp = prev; prev = curr; curr = tmp;
			sp += stride;
			y++;
		}
	}
	/* And flush */
	if (fill) {
		fz_write_printf(ctx, out, "\033*b%dW", fill);
		fz_write_data(ctx, out, comp, fill);
	}

	/* End Raster Graphics */
	fz_write_string(ctx, out, "\033*rC");
}

static void
color_pcl_write_band(fz_context *ctx, fz_band_writer *writer_, int stride, int band_start, int band_height, const unsigned char *sp)
{
	color_pcl_band_writer *writer = (color_pcl_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int xres = writer->super.xres;
	int cw;
	int x;

	if (!out)
		return;

	if (band_start+band_height >= h)
		band_height = h - band_start;

	/* We have to specify image output size in decipoints (720dpi).
	 * Most usual PCL resolutions are a multiple of 75.
	 * Pick our maximum column size to be 10800 = 15*720 = 144*75
	 * to give us good results. 10800 * 3 = 32400 < 32760 */
	cw = 10800; /* Limited by how much rowdata we can send at once */
	if (cw > w)
		cw = w;

	for (x = 0; x*cw < w; x++)
	{
		int col_w = w - cw*x;
		if (col_w > cw)
			col_w = cw;

		/* Top left corner */
		fz_write_printf(ctx, out, "\033*p%dx%dY", x*cw, band_start);

		/* Raster height */
		fz_write_printf(ctx, out, "\033*r%dT", band_height);

		/* Raster width */
		fz_write_printf(ctx, out, "\033*r%dS", col_w);

		/* Destination height */
		fz_write_printf(ctx, out, "\033*t%dV", band_height*720/xres);

		/* Destination width */
		fz_write_printf(ctx, out, "\033*t%dH", col_w*720/xres);

		/* start raster graphics */
		/* 1 = start at cursor position */
		fz_write_string(ctx, out, "\033*r3A");

		/* Now output the actual bitmap */
		/* Adaptive Compression */
		fz_write_string(ctx, out, "\033*b5M");

		color_pcl_compress_column(ctx, writer, sp + x * cw * 3, col_w, band_height, stride);
	}
}

static void
color_pcl_write_trailer(fz_context *ctx, fz_band_writer *writer_)
{
}

static void
color_pcl_drop_band_writer(fz_context *ctx, fz_band_writer *writer_)
{
	color_pcl_band_writer *writer = (color_pcl_band_writer *)writer_;
	fz_free(ctx, writer->linebuf);
}

fz_band_writer *fz_new_color_pcl_band_writer(fz_context *ctx, fz_output *out, const fz_pcl_options *options)
{
	color_pcl_band_writer *writer = fz_new_band_writer(ctx, color_pcl_band_writer, out);

	writer->super.header = color_pcl_write_header;
	writer->super.band = color_pcl_write_band;
	writer->super.trailer = color_pcl_write_trailer;
	writer->super.drop = color_pcl_drop_band_writer;

	if (options)
		writer->options = *options;
	else
		fz_pcl_preset(ctx, &writer->options, "generic");

	return &writer->super;
}

/*
 * Mode 2 Row compression routine for the HP DeskJet & LaserJet IIp.
 * Compresses data from row up to end_row, storing the result
 * starting at out. Returns the number of bytes stored.
 * Runs of K<=127 literal bytes are encoded as K-1 followed by
 * the bytes; runs of 2<=K<=127 identical bytes are encoded as
 * 257-K followed by the byte.
 * In the worst case, the result is N+(N/127)+1 bytes long,
 * where N is the original byte count (end_row - row).
 */
static int
mode2compress(unsigned char *out, const unsigned char *in, int in_len)
{
	int x;
	int out_len = 0;
	int run;

	for (x = 0; x < in_len; x += run)
	{
		/* How far do we have to look to find a value that isn't repeated? */
		for (run = 1; run < 127 && x+run < in_len; run++)
			if (in[0] != in[run])
				break;
		if (run > 1)
		{
			/* We have a run of matching bytes */
			out[out_len++] = 257-run;
			out[out_len++] = in[0];
		}
		else
		{
			/* Now copy as many literals as possible. We only
			 * break the run at a length of 127, at the end,
			 * or where we have 3 repeated values. */
			int i;

			/* How many literals do we need to copy? */
			for (; run < 127 && x+run+2 < in_len; run++)
				if (in[run] == in[run+1] && in[run] == in[run+2])
					break;
			/* Don't leave stragglers at the end */
			if (x + run + 2 >= in_len)
			{
				run = in_len - x;
				if (run > 127)
					run = 127;
			}
			out[out_len++] = run-1;
			for (i = 0; i < run; i++)
			{
				out[out_len++] = in[i];
			}
		}
		in += run;
	}

	return out_len;
}

/*
 * Mode 3 compression routine for the HP LaserJet III family.
 * Compresses bytecount bytes starting at current, storing the result
 * in compressed, comparing against and updating previous.
 * Returns the number of bytes stored.	In the worst case,
 * the number of bytes is bytecount+(bytecount/8)+1.
 */
static int
mode3compress(unsigned char *out, const unsigned char *in, unsigned char *prev, int in_len)
{
	unsigned char *compressed = out;
	const unsigned char *cur = in;
	const unsigned char *end = in + in_len;

	while (cur < end) {		/* Detect a maximum run of unchanged bytes. */
		const unsigned char *run = cur;
		const unsigned char *diff;
		const unsigned char *stop;
		int offset, cbyte;

		while (cur < end && *cur == *prev) {
			cur++, prev++;
		}
		if (cur == end)
			break;		/* rest of row is unchanged */
		/* Detect a run of up to 8 changed bytes. */
		/* We know that *cur != *prev. */
		diff = cur;
		stop = (end - cur > 8 ? cur + 8 : end);
		do
		{
			*prev++ = *cur++;
		}
		while (cur < stop && *cur != *prev);
		/* Now [run..diff) are unchanged, and */
		/* [diff..cur) are changed. */
		/* Generate the command byte(s). */
		offset = diff - run;
		cbyte = (cur - diff - 1) << 5;
		if (offset < 31)
			*out++ = cbyte + offset;
		else {
			*out++ = cbyte + 31;
			offset -= 31;
			while (offset >= 255)
				*out++ = 255, offset -= 255;
			*out++ = offset;
		}
		/* Copy the changed data. */
		while (diff < cur)
			*out++ = *diff++;
	}
	return out - compressed;
}

void
fz_write_bitmap_as_pcl(fz_context *ctx, fz_output *out, const fz_bitmap *bitmap, const fz_pcl_options *pcl)
{
	fz_band_writer *writer;

	if (!bitmap || !out)
		return;

	writer = fz_new_mono_pcl_band_writer(ctx, out, pcl);
	fz_try(ctx)
	{
		fz_write_header(ctx, writer, bitmap->w, bitmap->h, 1, 0, bitmap->xres, bitmap->yres, 0, NULL, NULL);
		fz_write_band(ctx, writer, bitmap->stride, bitmap->h, bitmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_band_writer(ctx, writer);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

typedef struct mono_pcl_band_writer_s
{
	fz_band_writer super;
	fz_pcl_options options;
	unsigned char *prev;
	unsigned char *mode2buf;
	unsigned char *mode3buf;
	int top_of_page;
	int num_blank_lines;
} mono_pcl_band_writer;

static void
mono_pcl_write_header(fz_context *ctx, fz_band_writer *writer_, fz_colorspace *cs)
{
	mono_pcl_band_writer *writer = (mono_pcl_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int xres = writer->super.xres;
	int yres = writer->super.yres;
	int line_size;
	int max_mode_2_size;
	int max_mode_3_size;

	if (writer->super.alpha != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "mono PCL cannot write alpha channel");
	if (writer->super.s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "mono PCL cannot write spot colors");
	if (writer->super.n != 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "mono PCL must be grayscale");

	line_size = (w + 7)/8;
	max_mode_2_size = line_size + (line_size/127) + 1;
	max_mode_3_size = line_size + (line_size/8) + 1;

	writer->prev = fz_calloc(ctx, line_size, sizeof(unsigned char));
	writer->mode2buf = fz_calloc(ctx, max_mode_2_size, sizeof(unsigned char));
	writer->mode3buf = fz_calloc(ctx, max_mode_3_size, sizeof(unsigned char));
	writer->num_blank_lines = 0;
	writer->top_of_page = 1;

	guess_paper_size(&writer->options, w, h, xres, yres);

	if (writer->options.features & HACK__IS_A_OCE9050)
	{
		/* Enter HPGL/2 mode, begin plot, Initialise (start plot), Enter PCL mode */
		fz_write_string(ctx, out, "\033%1BBPIN;\033%1A");
	}

	pcl_header(ctx, out, &writer->options, 1, xres, yres, w, h);
}

static void
mono_pcl_write_band(fz_context *ctx, fz_band_writer *writer_, int ss, int band_start, int band_height, const unsigned char *data)
{
	mono_pcl_band_writer *writer = (mono_pcl_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int yres = writer->super.yres;
	const unsigned char *out_data;
	int y, rmask, line_size;
	int num_blank_lines;
	int compression = -1;
	unsigned char *prev = NULL;
	unsigned char *mode2buf = NULL;
	unsigned char *mode3buf = NULL;
	int out_count;
	const fz_pcl_options *pcl;

	if (!out)
		return;

	num_blank_lines = writer->num_blank_lines;
	rmask = ~0 << (-w & 7);
	line_size = (w + 7)/8;
	prev = writer->prev;
	mode2buf = writer->mode2buf;
	mode3buf = writer->mode3buf;
	pcl = &writer->options;

	/* Transfer raster graphics. */
	for (y = 0; y < band_height; y++, data += ss)
	{
		const unsigned char *end_data = data + line_size;

		if ((end_data[-1] & rmask) == 0)
		{
			end_data--;
			while (end_data > data && end_data[-1] == 0)
				end_data--;
		}
		if (end_data == data)
		{
			/* Blank line */
			num_blank_lines++;
			continue;
		}

		/* We've reached a non-blank line. */
		/* Put out a spacing command if necessary. */
		if (writer->top_of_page)
		{
			writer->top_of_page = 0;
			/* We're at the top of a page. */
			if (pcl->features & PCL_ANY_SPACING)
			{
				if (num_blank_lines > 0)
					fz_write_printf(ctx, out, "\033*p+%dY", num_blank_lines);
				/* Start raster graphics. */
				fz_write_string(ctx, out, "\033*r1A");
			}
			else if (pcl->features & PCL_MODE_3_COMPRESSION)
			{
				/* Start raster graphics. */
				fz_write_string(ctx, out, "\033*r1A");
				for (; num_blank_lines; num_blank_lines--)
					fz_write_string(ctx, out, "\033*b0W");
			}
			else
			{
				/* Start raster graphics. */
				fz_write_string(ctx, out, "\033*r1A");
				for (; num_blank_lines; num_blank_lines--)
					fz_write_string(ctx, out, "\033*bW");
			}
		}

		/* Skip blank lines if any */
		else if (num_blank_lines != 0)
		{
			/* Moving down from current position causes head
			 * motion on the DeskJet, so if the number of lines
			 * is small, we're better off printing blanks.
			 *
			 * For Canon LBP4i and some others, <ESC>*b<n>Y
			 * doesn't properly clear the seed row if we are in
			 * compression mode 3.
			 */
			if ((num_blank_lines < MIN_SKIP_LINES && compression != 3) ||
					!(pcl->features & PCL_ANY_SPACING))
			{
				int mode_3ns = ((pcl->features & PCL_MODE_3_COMPRESSION) && !(pcl->features & PCL_ANY_SPACING));
				if (mode_3ns && compression != 2)
				{
					/* Switch to mode 2 */
					fz_write_string(ctx, out, from3to2);
					compression = 2;
				}
				if (pcl->features & PCL_MODE_3_COMPRESSION)
				{
					/* Must clear the seed row. */
					fz_write_string(ctx, out, "\033*b1Y");
					num_blank_lines--;
				}
				if (mode_3ns)
				{
					for (; num_blank_lines; num_blank_lines--)
						fz_write_string(ctx, out, "\033*b0W");
				}
				else
				{
					for (; num_blank_lines; num_blank_lines--)
						fz_write_string(ctx, out, "\033*bW");
				}
			}
			else if (pcl->features & PCL3_SPACING)
				fz_write_printf(ctx, out, "\033*p+%dY", num_blank_lines * yres);
			else
				fz_write_printf(ctx, out, "\033*b%dY", num_blank_lines);
			/* Clear the seed row (only matters for mode 3 compression). */
			memset(prev, 0, line_size);
		}
		num_blank_lines = 0;

		/* Choose the best compression mode for this particular line. */
		if (pcl->features & PCL_MODE_3_COMPRESSION)
		{
			/* Compression modes 2 and 3 are both available. Try
			 * both and see which produces the least output data.
			 */
			int count3 = mode3compress(mode3buf, data, prev, line_size);
			int count2 = mode2compress(mode2buf, data, line_size);
			int penalty3 = (compression == 3 ? 0 : penalty_from2to3);
			int penalty2 = (compression == 2 ? 0 : penalty_from3to2);

			if (count3 + penalty3 < count2 + penalty2)
			{
				if (compression != 3)
					fz_write_string(ctx, out, from2to3);
				compression = 3;
				out_data = (unsigned char *)mode3buf;
				out_count = count3;
			}
			else
			{
				if (compression != 2)
					fz_write_string(ctx, out, from3to2);
				compression = 2;
				out_data = (unsigned char *)mode2buf;
				out_count = count2;
			}
		}
		else if (pcl->features & PCL_MODE_2_COMPRESSION)
		{
			out_data = mode2buf;
			out_count = mode2compress(mode2buf, data, line_size);
		}
		else
		{
			out_data = data;
			out_count = line_size;
		}

		/* Transfer the data */
		fz_write_printf(ctx, out, "\033*b%dW", out_count);
		fz_write_data(ctx, out, out_data, out_count);
	}

	writer->num_blank_lines = num_blank_lines;
}

static void
mono_pcl_write_trailer(fz_context *ctx, fz_band_writer *writer_)
{
	mono_pcl_band_writer *writer = (mono_pcl_band_writer *)writer_;
	fz_output *out = writer->super.out;

	/* end raster graphics and eject page */
	fz_write_string(ctx, out, "\033*rB\f");

	if (writer->options.features & HACK__IS_A_OCE9050)
	{
		/* Pen up, pen select, advance full page, reset */
		fz_write_string(ctx, out, "\033%1BPUSP0PG;\033E");
	}
}

static void
mono_pcl_drop_band_writer(fz_context *ctx, fz_band_writer *writer_)
{
	mono_pcl_band_writer *writer = (mono_pcl_band_writer *)writer_;

	fz_free(ctx, writer->prev);
	fz_free(ctx, writer->mode2buf);
	fz_free(ctx, writer->mode3buf);
}

fz_band_writer *fz_new_mono_pcl_band_writer(fz_context *ctx, fz_output *out, const fz_pcl_options *options)
{
	mono_pcl_band_writer *writer = fz_new_band_writer(ctx, mono_pcl_band_writer, out);

	writer->super.header = mono_pcl_write_header;
	writer->super.band = mono_pcl_write_band;
	writer->super.trailer = mono_pcl_write_trailer;
	writer->super.drop = mono_pcl_drop_band_writer;

	if (options)
		writer->options = *options;
	else
		fz_pcl_preset(ctx, &writer->options, "generic");

	return &writer->super;
}

void
fz_save_pixmap_as_pcl(fz_context *ctx, fz_pixmap *pixmap, char *filename, int append, const fz_pcl_options *pcl)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, append);
	fz_try(ctx)
	{
		fz_write_pixmap_as_pcl(ctx, out, pixmap, pcl);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_save_bitmap_as_pcl(fz_context *ctx, fz_bitmap *bitmap, char *filename, int append, const fz_pcl_options *pcl)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, append);
	fz_try(ctx)
	{
		fz_write_bitmap_as_pcl(ctx, out, bitmap, pcl);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

/* High-level document writer interface */

typedef struct
{
	fz_document_writer super;
	fz_draw_options draw;
	fz_pcl_options pcl;
	fz_pixmap *pixmap;
	int mono;
	fz_output *out;
} fz_pcl_writer;

static fz_device *
pcl_begin_page(fz_context *ctx, fz_document_writer *wri_, fz_rect mediabox)
{
	fz_pcl_writer *wri = (fz_pcl_writer*)wri_;
	return fz_new_draw_device_with_options(ctx, &wri->draw, mediabox, &wri->pixmap);
}

static void
pcl_end_page(fz_context *ctx, fz_document_writer *wri_, fz_device *dev)
{
	fz_pcl_writer *wri = (fz_pcl_writer*)wri_;
	fz_bitmap *bitmap = NULL;

	fz_var(bitmap);

	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		if (wri->mono)
		{
			bitmap = fz_new_bitmap_from_pixmap(ctx, wri->pixmap, NULL);
			fz_write_bitmap_as_pcl(ctx, wri->out, bitmap, &wri->pcl);
		}
		else
		{
			fz_write_pixmap_as_pcl(ctx, wri->out, wri->pixmap, &wri->pcl);
		}
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_bitmap(ctx, bitmap);
		fz_drop_pixmap(ctx, wri->pixmap);
		wri->pixmap = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pcl_close_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_pcl_writer *wri = (fz_pcl_writer*)wri_;
	fz_close_output(ctx, wri->out);
}

static void
pcl_drop_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_pcl_writer *wri = (fz_pcl_writer*)wri_;
	fz_drop_pixmap(ctx, wri->pixmap);
	fz_drop_output(ctx, wri->out);
}

fz_document_writer *
fz_new_pcl_writer_with_output(fz_context *ctx, fz_output *out, const char *options)
{
	fz_pcl_writer *wri = NULL;
	const char *val;

	fz_var(wri);

	fz_try(ctx)
	{
		wri = fz_new_derived_document_writer(ctx, fz_pcl_writer, pcl_begin_page, pcl_end_page, pcl_close_writer, pcl_drop_writer);
		fz_parse_draw_options(ctx, &wri->draw, options);
		fz_parse_pcl_options(ctx, &wri->pcl, options);
		if (fz_has_option(ctx, options, "colorspace", &val))
			if (fz_option_eq(val, "mono"))
				wri->mono = 1;
		wri->out = out;
	}
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		fz_free(ctx, wri);
		fz_rethrow(ctx);
	}

	return (fz_document_writer*)wri;
}

fz_document_writer *
fz_new_pcl_writer(fz_context *ctx, const char *path, const char *options)
{
	fz_output *out = fz_new_output_with_path(ctx, path ? path : "out.pcl", 0);
	return fz_new_pcl_writer_with_output(ctx, out, options);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <limits.h>

const char *fz_pclm_write_options_usage =
	"PCLm output options:\n"
	"\tcompression=none: No compression (default)\n"
	"\tcompression=flate: Flate compression\n"
	"\tstrip-height=N: Strip height (default 16)\n"
	"\n";

fz_pclm_options *
fz_parse_pclm_options(fz_context *ctx, fz_pclm_options *opts, const char *args)
{
	const char *val;

	memset(opts, 0, sizeof *opts);

	if (fz_has_option(ctx, args, "compression", &val))
	{
		if (fz_option_eq(val, "none"))
			opts->compress = 0;
		else if (fz_option_eq(val, "flate"))
			opts->compress = 1;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Unsupported PCLm compression %s (none, or flate only)", val);
	}
	if (fz_has_option(ctx, args, "strip-height", &val))
	{
		int i = fz_atoi(val);
		if (i <= 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Unsupported PCLm strip height %d (suggest 16)", i);
		opts->strip_height = i;
	}

	return opts;
}

void
fz_write_pixmap_as_pclm(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap, const fz_pclm_options *pclm)
{
	fz_band_writer *writer;

	if (!pixmap || !out)
		return;

	writer = fz_new_pclm_band_writer(ctx, out, pclm);
	fz_try(ctx)
	{
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, pixmap->xres, pixmap->yres, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_band_writer(ctx, writer);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

typedef struct pclm_band_writer_s
{
	fz_band_writer super;
	fz_pclm_options options;

	int obj_num;
	int xref_max;
	int64_t *xref;
	int pages;
	int page_max;
	int *page_obj;
	unsigned char *stripbuf;
	unsigned char *compbuf;
	size_t complen;
} pclm_band_writer;

static int
new_obj(fz_context *ctx, pclm_band_writer *writer)
{
	int64_t pos = fz_tell_output(ctx, writer->super.out);

	if (writer->obj_num >= writer->xref_max)
	{
		int new_max = writer->xref_max * 2;
		if (new_max < writer->obj_num + 8)
			new_max = writer->obj_num + 8;
		writer->xref = fz_realloc_array(ctx, writer->xref, new_max, int64_t);
		writer->xref_max = new_max;
	}

	writer->xref[writer->obj_num] = pos;

	return writer->obj_num++;
}

static void
pclm_write_header(fz_context *ctx, fz_band_writer *writer_, fz_colorspace *cs)
{
	pclm_band_writer *writer = (pclm_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int n = writer->super.n;
	int s = writer->super.s;
	int a = writer->super.alpha;
	int xres = writer->super.xres;
	int yres = writer->super.yres;
	int sh = writer->options.strip_height;
	int strips = (h + sh-1)/sh;
	int i;
	size_t len;
	unsigned char *data;
	fz_buffer *buf = NULL;

	if (a != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PCLm cannot write alpha channel");
	if (s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PCLm cannot write spot colors");
	if (n != 3 && n != 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PCLm expected to be Grayscale or RGB");

	fz_free(ctx, writer->stripbuf);
	writer->stripbuf = NULL;
	fz_free(ctx, writer->compbuf);
	writer->compbuf = NULL;
	writer->stripbuf = Memento_label(fz_malloc(ctx, (size_t)w * sh * n), "pclm_stripbuf");
	writer->complen = fz_deflate_bound(ctx, (size_t)w * sh * n);
	writer->compbuf = Memento_label(fz_malloc(ctx, writer->complen), "pclm_compbuf");

	/* Send the file header on the first page */
	if (writer->pages == 0)
		fz_write_string(ctx, out, "%PDF-1.4\n%PCLm-1.0\n");

	if (writer->page_max <= writer->pages)
	{
		int new_max = writer->page_max * 2;
		if (new_max == 0)
			new_max = writer->pages + 8;
		writer->page_obj = fz_realloc_array(ctx, writer->page_obj, new_max, int);
		writer->page_max = new_max;
	}
	writer->page_obj[writer->pages] = writer->obj_num;
	writer->pages++;

	/* Send the Page Object */
	fz_write_printf(ctx, out, "%d 0 obj\n<<\n/Type /Page\n/Parent 2 0 R\n/Resources <<\n/XObject <<\n", new_obj(ctx, writer));
	for (i = 0; i < strips; i++)
		fz_write_printf(ctx, out, "/Image%d %d 0 R\n", i, writer->obj_num + 1 + i);
	fz_write_printf(ctx, out, ">>\n>>\n/MediaBox[ 0 0 %g %g ]\n/Contents [ %d 0 R ]\n>>\nendobj\n",
		w * 72.0f / xres, h * 72.0f / yres, writer->obj_num);

	/* And the Page contents */
	/* We need the length to this, so write to a buffer first */
	fz_var(buf);
	fz_try(ctx)
	{
		buf = fz_new_buffer(ctx, 0);
		fz_append_printf(ctx, buf, "%g 0 0 %g 0 0 cm\n", 72.0f/xres, 72.0f/yres);
		for (i = 0; i < strips; i++)
		{
			int at = h - (i+1)*sh;
			int this_sh = sh;
			if (at < 0)
			{
				this_sh += at;
				at = 0;
			}
			fz_append_printf(ctx, buf, "/P <</MCID 0>> BDC q\n%d 0 0 %d 0 %d cm\n/Image%d Do Q\n",
				w, this_sh, at, i);
		}
		len = fz_buffer_storage(ctx, buf, &data);
		fz_write_printf(ctx, out, "%d 0 obj\n<<\n/Length %zd\n>>\nstream\n", new_obj(ctx, writer), len);
		fz_write_data(ctx, out, data, len);
		fz_drop_buffer(ctx, buf);
		buf = NULL;
		fz_write_string(ctx, out, "\nendstream\nendobj\n");
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_rethrow(ctx);
	}
}

static void
flush_strip(fz_context *ctx, pclm_band_writer *writer, int fill)
{
	unsigned char *data = writer->stripbuf;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int n = writer->super.n;
	size_t len = (size_t)w*n*fill;

	/* Buffer is full, compress it and write it. */
	if (writer->options.compress)
	{
		size_t destLen = writer->complen;
		fz_deflate(ctx, writer->compbuf, &destLen, data, len, FZ_DEFLATE_DEFAULT);
		len = destLen;
		data = writer->compbuf;
	}
	fz_write_printf(ctx, out, "%d 0 obj\n<<\n/Width %d\n/ColorSpace /Device%s\n/Height %d\n%s/Subtype /Image\n",
		new_obj(ctx, writer), w, n == 1 ? "Gray" : "RGB", fill, writer->options.compress ? "/Filter /FlateDecode\n" : "");
	fz_write_printf(ctx, out, "/Length %zd\n/Type /XObject\n/BitsPerComponent 8\n>>\nstream\n", len);
	fz_write_data(ctx, out, data, len);
	fz_write_string(ctx, out, "\nendstream\nendobj\n");
}

static void
pclm_write_band(fz_context *ctx, fz_band_writer *writer_, int stride, int band_start, int band_height, const unsigned char *sp)
{
	pclm_band_writer *writer = (pclm_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int n = writer->super.n;
	int sh = writer->options.strip_height;
	int line;

	if (!out)
		return;

	for (line = 0; line < band_height; line++)
	{
		int dstline = (band_start+line) % sh;
		memcpy(writer->stripbuf + (size_t)w*n*dstline,
			   sp + (size_t)line * w * n,
			   (size_t)w * n);
		if (dstline+1 == sh)
			flush_strip(ctx, writer, dstline+1);
	}

	if (band_start + band_height == h && h % sh != 0)
		flush_strip(ctx, writer, h % sh);
}

static void
pclm_write_trailer(fz_context *ctx, fz_band_writer *writer_)
{
}

static void
pclm_close_band_writer(fz_context *ctx, fz_band_writer *writer_)
{
	pclm_band_writer *writer = (pclm_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int i;

	/* We actually do the trailer writing in the close */
	if (writer->xref_max > 2)
	{
		int64_t t_pos;

		/* Catalog */
		writer->xref[1] = fz_tell_output(ctx, out);
		fz_write_printf(ctx, out, "1 0 obj\n<<\n/Type /Catalog\n/Pages 2 0 R\n>>\nendobj\n");

		/* Page table */
		writer->xref[2] = fz_tell_output(ctx, out);
		fz_write_printf(ctx, out, "2 0 obj\n<<\n/Count %d\n/Kids [ ", writer->pages);

		for (i = 0; i < writer->pages; i++)
			fz_write_printf(ctx, out, "%d 0 R ", writer->page_obj[i]);
		fz_write_string(ctx, out, "]\n/Type /Pages\n>>\nendobj\n");

		/* Xref */
		t_pos = fz_tell_output(ctx, out);
		fz_write_printf(ctx, out, "xref\n0 %d\n0000000000 65535 f \n", writer->obj_num);
		for (i = 1; i < writer->obj_num; i++)
			fz_write_printf(ctx, out, "%010zd 00000 n \n", writer->xref[i]);
		fz_write_printf(ctx, out, "trailer\n<<\n/Size %d\n/Root 1 0 R\n>>\nstartxref\n%ld\n%%%%EOF\n", writer->obj_num, t_pos);
	}
}

static void
pclm_drop_band_writer(fz_context *ctx, fz_band_writer *writer_)
{
	pclm_band_writer *writer = (pclm_band_writer *)writer_;
	fz_free(ctx, writer->stripbuf);
	fz_free(ctx, writer->compbuf);
	fz_free(ctx, writer->page_obj);
	fz_free(ctx, writer->xref);
}

fz_band_writer *fz_new_pclm_band_writer(fz_context *ctx, fz_output *out, const fz_pclm_options *options)
{
	pclm_band_writer *writer = fz_new_band_writer(ctx, pclm_band_writer, out);

	writer->super.header = pclm_write_header;
	writer->super.band = pclm_write_band;
	writer->super.trailer = pclm_write_trailer;
	writer->super.close = pclm_close_band_writer;
	writer->super.drop = pclm_drop_band_writer;

	if (options)
		writer->options = *options;
	else
		memset(&writer->options, 0, sizeof(writer->options));

	if (writer->options.strip_height == 0)
		writer->options.strip_height = 16;
	writer->obj_num = 3; /* 1 reserved for catalog, 2 for pages tree. */

	return &writer->super;
}

void
fz_save_pixmap_as_pclm(fz_context *ctx, fz_pixmap *pixmap, char *filename, int append, const fz_pclm_options *pclm)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, append);
	fz_try(ctx)
	{
		fz_write_pixmap_as_pclm(ctx, out, pixmap, pclm);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

/* High-level document writer interface */

typedef struct
{
	fz_document_writer super;
	fz_draw_options draw;
	fz_pclm_options pclm;
	fz_pixmap *pixmap;
	fz_band_writer *bander;
	fz_output *out;
	int pagenum;
} fz_pclm_writer;

static fz_device *
pclm_begin_page(fz_context *ctx, fz_document_writer *wri_, fz_rect mediabox)
{
	fz_pclm_writer *wri = (fz_pclm_writer*)wri_;
	return fz_new_draw_device_with_options(ctx, &wri->draw, mediabox, &wri->pixmap);
}

static void
pclm_end_page(fz_context *ctx, fz_document_writer *wri_, fz_device *dev)
{
	fz_pclm_writer *wri = (fz_pclm_writer*)wri_;
	fz_pixmap *pix = wri->pixmap;

	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		fz_write_header(ctx, wri->bander, pix->w, pix->h, pix->n, pix->alpha, pix->xres, pix->yres, wri->pagenum++, pix->colorspace, pix->seps);
		fz_write_band(ctx, wri->bander, pix->stride, pix->h, pix->samples);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_pixmap(ctx, pix);
		wri->pixmap = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pclm_close_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_pclm_writer *wri = (fz_pclm_writer*)wri_;

	fz_close_band_writer(ctx, wri->bander);
	fz_close_output(ctx, wri->out);
}

static void
pclm_drop_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_pclm_writer *wri = (fz_pclm_writer*)wri_;

	fz_drop_pixmap(ctx, wri->pixmap);
	fz_drop_output(ctx, wri->out);
	fz_drop_band_writer(ctx, wri->bander);
}

fz_document_writer *
fz_new_pclm_writer_with_output(fz_context *ctx, fz_output *out, const char *options)
{
	fz_pclm_writer *wri = NULL;

	fz_var(wri);

	fz_try(ctx)
	{
		wri = fz_new_derived_document_writer(ctx, fz_pclm_writer, pclm_begin_page, pclm_end_page, pclm_close_writer, pclm_drop_writer);
		fz_parse_draw_options(ctx, &wri->draw, options);
		fz_parse_pclm_options(ctx, &wri->pclm, options);
		wri->out = out;
		wri->bander = fz_new_pclm_band_writer(ctx, wri->out, &wri->pclm);
	}
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		fz_free(ctx, wri);
		fz_rethrow(ctx);
	}

	return (fz_document_writer*)wri;
}

fz_document_writer *
fz_new_pclm_writer(fz_context *ctx, const char *path, const char *options)
{
	fz_output *out = fz_new_output_with_path(ctx, path ? path : "out.pclm", 0);
	return fz_new_pclm_writer_with_output(ctx, out, options);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
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#include "mupdf/fitz.h"

#include <assert.h>
#include <string.h>
#include <limits.h>

#ifdef OCR_DISABLED

/* In non-OCR builds, we need to define this otherwise SWIG Python gets SEGV
when it attempts to import mupdf.py and _mupdf.py. */
const char *fz_pdfocr_write_options_usage = "";

#else

#include "tessocr.h"

const char *fz_pdfocr_write_options_usage =
	"PDFOCR output options:\n"
	"\tcompression=none: No compression (default)\n"
	"\tcompression=flate: Flate compression\n"
	"\tstrip-height=N: Strip height (default 0=fullpage)\n"
	"\tocr-language=<lang>: OCR language (default=eng)\n"
	"\tocr-datadir=<datadir>: OCR data path (default=rely on TESSDATA_PREFIX)\n"
	"\n";

static const char funky_font[] =
"3 0 obj\n<</BaseFont/GlyphLessFont/DescendantFonts[4 0 R]"
"/Encoding/Identity-H/Subtype/Type0/ToUnicode 6 0 R/Type/Font"
">>\nendobj\n";

static const char funky_font2[] =
"4 0 obj\n"
"<</BaseFont/GlyphLessFont/CIDToGIDMap 5 0 R"
"/CIDSystemInfo<</Ordering (Identity)/Registry (Adobe)/Supplement 0>>"
"/FontDescriptor 7 0 R/Subtype/CIDFontType2/Type/Font/DW 500>>"
"\nendobj\n";

static const char funky_font3[] =
"5 0 obj\n<</Length 210/Filter/FlateDecode>>\nstream\n"
"\x78\x9c\xec\xc2\x01\x09\x00\x00\x00\x02\xa0\xfa\x7f\xba\x21\x89"
"\xa6\x01\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
"\x80\x7b\x03\x00\x00\xff\xff\xec\xc2\x01\x0d\x00\x00\x00\xc2\x20"
"\xdf\xbf\xb4\x45\x18\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\xeb\x00\x00\x00\xff\xff\xec\xc2\x01\x0d\x00"
"\x00\x00\xc2\x20\xdf\xbf\xb4\x45\x18\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\xeb\x00\x00\x00\xff\xff\xed"
"\xc2\x01\x0d\x00\x00\x00\xc2\x20\xdf\xbf\xb4\x45\x18\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\xeb\x00\xff"
"\x00\x10"
"\nendstream\nendobj\n";

static const char funky_font4[] =
"6 0 obj\n<</Length 353>>\nstream\n"
"/CIDInit /ProcSet findresource begin\n"
"12 dict begin\n"
"begincmap\n"
"/CIDSystemInfo\n"
"<<\n"
"  /Registry (Adobe)\n"
"  /Ordering (UCS)\n"
"  /Supplement 0\n"
">> def\n"
"/CMapName /Adobe-Identity-UCS def\n"
"/CMapType 2 def\n"
"1 begincodespacerange\n"
"<0000> <FFFF>\n"
"endcodespacerange\n"
"1 beginbfrange\n"
"<0000> <FFFF> <0000>\n"
"endbfrange\n"
"endcmap\n"
"CMapName currentdict /CMap defineresource pop\n"
"end\n"
"end\n"
"endstream\n"
"endobj\n";

static const char funky_font5[] =
"7 0 obj\n"
"<</Ascent 1000/CapHeight 1000/Descent -1/Flags 5"
"/FontBBox[0 0 500 1000]/FontFile2 8 0 R/FontName/GlyphLessFont"
"/ItalicAngle 0/StemV 80/Type/FontDescriptor>>\nendobj\n";

static const char funky_font6[] =
"8 0 obj\n<</Length 572/Length1 572>>\nstream\n"
"\x00\x01\x00\x00\x00\x0a\x00\x80\x00\x03\x00\x20\x4f\x53\x2f\x32"
"\x56\xde\xc8\x94\x00\x00\x01\x28\x00\x00\x00\x60\x63\x6d\x61\x70"
"\x00\x0a\x00\x34\x00\x00\x01\x90\x00\x00\x00\x1e\x67\x6c\x79\x66"
"\x15\x22\x41\x24\x00\x00\x01\xb8\x00\x00\x00\x18\x68\x65\x61\x64"
"\x0b\x78\xf1\x65\x00\x00\x00\xac\x00\x00\x00\x36\x68\x68\x65\x61"
"\x0c\x02\x04\x02\x00\x00\x00\xe4\x00\x00\x00\x24\x68\x6d\x74\x78"
"\x04\x00\x00\x00\x00\x00\x01\x88\x00\x00\x00\x08\x6c\x6f\x63\x61"
"\x00\x0c\x00\x00\x00\x00\x01\xb0\x00\x00\x00\x06\x6d\x61\x78\x70"
"\x00\x04\x00\x05\x00\x00\x01\x08\x00\x00\x00\x20\x6e\x61\x6d\x65"
"\xf2\xeb\x16\xda\x00\x00\x01\xd0\x00\x00\x00\x4b\x70\x6f\x73\x74"
"\x00\x01\x00\x01\x00\x00\x02\x1c\x00\x00\x00\x20\x00\x01\x00\x00"
"\x00\x01\x00\x00\xb0\x94\x71\x10\x5f\x0f\x3c\xf5\x04\x07\x08\x00"
"\x00\x00\x00\x00\xcf\x9a\xfc\x6e\x00\x00\x00\x00\xd4\xc3\xa7\xf2"
"\x00\x00\x00\x00\x04\x00\x08\x00\x00\x00\x00\x10\x00\x02\x00\x00"
"\x00\x00\x00\x00\x00\x01\x00\x00\x08\x00\xff\xff\x00\x00\x04\x00"
"\x00\x00\x00\x00\x04\x00\x00\x01\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x02\x00\x01\x00\x00\x00\x02\x00\x04"
"\x00\x01\x00\x00\x00\x00\x00\x01\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\x03\x00\x00\x01\x90\x00\x05"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x05\x00\x01\x00\x01\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x47\x4f\x4f\x47\x00\x40\x00\x00\x00\x00\x00\x01\xff\xff"
"\x00\x00\x00\x01\x00\x01\x80\x00\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x01\x00\x00\x00\x00\x00\x00\x04\x00\x00\x00"
"\x00\x00\x00\x02\x00\x01\x00\x00\x00\x00\x00\x14\x00\x03\x00\x00"
"\x00\x00\x00\x14\x00\x06\x00\x0a\x00\x00\x00\x00\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x0c\x00\x00\x00\x01\x00\x00\x00\x00\x04\x00"
"\x08\x00\x00\x03\x00\x00\x31\x21\x11\x21\x04\x00\xfc\x00\x08\x00"
"\x00\x00\x00\x03\x00\x2a\x00\x00\x00\x03\x00\x00\x00\x05\x00\x16"
"\x00\x00\x00\x01\x00\x00\x00\x00\x00\x05\x00\x0b\x00\x16\x00\x03"
"\x00\x01\x04\x09\x00\x05\x00\x16\x00\x00\x00\x56\x00\x65\x00\x72"
"\x00\x73\x00\x69\x00\x6f\x00\x6e\x00\x20\x00\x31\x00\x2e\x00\x30"
"\x56\x65\x72\x73\x69\x6f\x6e\x20\x31\x2e\x30\x00\x00\x01\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x01\x00\x00\x00\x00"
"\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
"\nendstream\nendobj\n";

#endif

fz_pdfocr_options *
fz_parse_pdfocr_options(fz_context *ctx, fz_pdfocr_options *opts, const char *args)
{
#ifdef OCR_DISABLED
	fz_throw(ctx, FZ_ERROR_GENERIC, "No OCR support in this build");
#else
	const char *val;

	memset(opts, 0, sizeof *opts);

	if (fz_has_option(ctx, args, "compression", &val))
	{
		if (fz_option_eq(val, "none"))
			opts->compress = 0;
		else if (fz_option_eq(val, "flate"))
			opts->compress = 1;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Unsupported PDFOCR compression %s (none, or flate only)", val);
	}
	if (fz_has_option(ctx, args, "strip-height", &val))
	{
		int i = fz_atoi(val);
		if (i <= 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Unsupported PDFOCR strip height %d (suggest 0)", i);
		opts->strip_height = i;
	}
	if (fz_has_option(ctx, args, "ocr-language", &val))
	{
		fz_copy_option(ctx, val, opts->language, nelem(opts->language));
	}
	if (fz_has_option(ctx, args, "ocr-datadir", &val))
	{
		fz_copy_option(ctx, val, opts->datadir, nelem(opts->datadir));
	}

	return opts;
#endif
}

void
fz_write_pixmap_as_pdfocr(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap, const fz_pdfocr_options *pdfocr)
{
#ifdef OCR_DISABLED
	fz_throw(ctx, FZ_ERROR_GENERIC, "No OCR support in this build");
#else
	fz_band_writer *writer;

	if (!pixmap || !out)
		return;

	writer = fz_new_pdfocr_band_writer(ctx, out, pdfocr);
	fz_try(ctx)
	{
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, pixmap->xres, pixmap->yres, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_band_writer(ctx, writer);
	fz_catch(ctx)
		fz_rethrow(ctx);
#endif
}

#ifndef OCR_DISABLED
typedef struct pdfocr_band_writer_s
{
	fz_band_writer super;
	fz_pdfocr_options options;

	int obj_num;
	int xref_max;
	int64_t *xref;
	int pages;
	int page_max;
	int *page_obj;
	unsigned char *stripbuf;
	unsigned char *compbuf;
	size_t complen;

	void *tessapi;
	fz_pixmap *ocrbitmap;

	fz_pdfocr_progress_fn *progress;
	void *progress_arg;
} pdfocr_band_writer;

static int
new_obj(fz_context *ctx, pdfocr_band_writer *writer)
{
	int64_t pos = fz_tell_output(ctx, writer->super.out);

	if (writer->obj_num >= writer->xref_max)
	{
		int new_max = writer->xref_max * 2;
		if (new_max < writer->obj_num + 8)
			new_max = writer->obj_num + 8;
		writer->xref = fz_realloc_array(ctx, writer->xref, new_max, int64_t);
		writer->xref_max = new_max;
	}

	writer->xref[writer->obj_num] = pos;

	return writer->obj_num++;
}

static void
pdfocr_write_header(fz_context *ctx, fz_band_writer *writer_, fz_colorspace *cs)
{
	pdfocr_band_writer *writer = (pdfocr_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int n = writer->super.n;
	int s = writer->super.s;
	int a = writer->super.alpha;
	int xres = writer->super.xres;
	int yres = writer->super.yres;
	int sh = writer->options.strip_height;
	int strips;
	int i;

	if (sh == 0)
		sh = h;
	assert(sh != 0 && "pdfocr_write_header() should not be given zero height input.");
	strips = (h + sh-1)/sh;

	if (a != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PDFOCR cannot write alpha channel");
	if (s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PDFOCR cannot write spot colors");
	if (n != 3 && n != 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PDFOCR expected to be Grayscale or RGB");

	fz_free(ctx, writer->stripbuf);
	writer->stripbuf = NULL;
	fz_free(ctx, writer->compbuf);
	writer->compbuf = NULL;
	fz_drop_pixmap(ctx, writer->ocrbitmap);
	writer->ocrbitmap = NULL;
	writer->stripbuf = Memento_label(fz_malloc(ctx, (size_t)w * sh * n), "pdfocr_stripbuf");
	writer->complen = fz_deflate_bound(ctx, (size_t)w * sh * n);
	writer->compbuf = Memento_label(fz_malloc(ctx, writer->complen), "pdfocr_compbuf");
	/* Always round the width of ocrbitmap up to a multiple of 4. */
	writer->ocrbitmap = fz_new_pixmap(ctx, NULL, (w+3)&~3, h, NULL, 0);
	fz_set_pixmap_resolution(ctx, writer->ocrbitmap, xres, yres);

	/* Send the file header on the first page */
	if (writer->pages == 0)
	{
		fz_write_string(ctx, out, "%PDF-1.4\n%PDFOCR-1.0\n");

		if (writer->xref_max < 9)
		{
			int new_max = 9;
			writer->xref = fz_realloc_array(ctx, writer->xref, new_max, int64_t);
			writer->xref_max = new_max;
		}
		writer->xref[3] = fz_tell_output(ctx, out);
		fz_write_data(ctx, out, funky_font,  sizeof(funky_font)-1);
		writer->xref[4] = fz_tell_output(ctx, out);
		fz_write_data(ctx, out, funky_font2, sizeof(funky_font2)-1);
		writer->xref[5] = fz_tell_output(ctx, out);
		fz_write_data(ctx, out, funky_font3, sizeof(funky_font3)-1);
		writer->xref[6] = fz_tell_output(ctx, out);
		fz_write_data(ctx, out, funky_font4, sizeof(funky_font4)-1);
		writer->xref[7] = fz_tell_output(ctx, out);
		fz_write_data(ctx, out, funky_font5, sizeof(funky_font5)-1);
		writer->xref[8] = fz_tell_output(ctx, out);
		fz_write_data(ctx, out, funky_font6, sizeof(funky_font6)-1);
	}

	if (writer->page_max <= writer->pages)
	{
		int new_max = writer->page_max * 2;
		if (new_max == 0)
			new_max = writer->pages + 8;
		writer->page_obj = fz_realloc_array(ctx, writer->page_obj, new_max, int);
		writer->page_max = new_max;
	}
	writer->page_obj[writer->pages] = writer->obj_num;
	writer->pages++;

	/* Send the Page Object */
	fz_write_printf(ctx, out, "%d 0 obj\n<</Type/Page/Parent 2 0 R/Resources<</XObject<<", new_obj(ctx, writer));
	for (i = 0; i < strips; i++)
		fz_write_printf(ctx, out, "/I%d %d 0 R", i, writer->obj_num + i);
	fz_write_printf(ctx, out, ">>/Font<</F0 3 0 R>>>>/MediaBox[0 0 %g %g]/Contents %d 0 R>>\nendobj\n",
		w * 72.0f / xres, h * 72.0f / yres, writer->obj_num + strips);
}

static void
flush_strip(fz_context *ctx, pdfocr_band_writer *writer, int fill)
{
	unsigned char *data = writer->stripbuf;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int n = writer->super.n;
	size_t len = (size_t)w*n*fill;

	/* Buffer is full, compress it and write it. */
	if (writer->options.compress)
	{
		size_t destLen = writer->complen;
		fz_deflate(ctx, writer->compbuf, &destLen, data, len, FZ_DEFLATE_DEFAULT);
		len = destLen;
		data = writer->compbuf;
	}
	fz_write_printf(ctx, out, "%d 0 obj\n<</Width %d/ColorSpace/Device%s/Height %d%s/Subtype/Image",
		new_obj(ctx, writer), w, n == 1 ? "Gray" : "RGB", fill, writer->options.compress ? "/Filter/FlateDecode" : "");
	fz_write_printf(ctx, out, "/Length %zd/Type/XObject/BitsPerComponent 8>>\nstream\n", len);
	fz_write_data(ctx, out, data, len);
	fz_write_string(ctx, out, "\nendstream\nendobj\n");
}

static void
pdfocr_write_band(fz_context *ctx, fz_band_writer *writer_, int stride, int band_start, int band_height, const unsigned char *sp)
{
	pdfocr_band_writer *writer = (pdfocr_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int n = writer->super.n;
	int sh = writer->options.strip_height;
	int line;
	unsigned char *d = writer->ocrbitmap->samples;

	if (!out)
		return;

	if (sh == 0)
		sh = h;

	for (line = 0; line < band_height; line++)
	{
		int dstline = (band_start+line) % sh;
		memcpy(writer->stripbuf + (size_t)w*n*dstline,
			   sp + (size_t)line * w * n,
			   (size_t)w * n);
		if (dstline+1 == sh)
			flush_strip(ctx, writer, dstline+1);
	}

	if (band_start + band_height == h && h % sh != 0)
		flush_strip(ctx, writer, h % sh);

	/* Copy strip to ocrbitmap, converting if required. */
	d += band_start*w;
	if (n == 1)
	{
		int y;
		for (y = band_height; y > 0; y--)
		{
			memcpy(d, sp, w);
			if (writer->ocrbitmap->w - w)
				memset(d + w, 0, writer->ocrbitmap->w - w);
			d += writer->ocrbitmap->w;
		}
	}
	else
	{
		int x, y;
		for (y = band_height; y > 0; y--)
		{
			for (x = w; x > 0; x--)
			{
				*d++ = (sp[0] + 2*sp[1] + sp[2] + 2)>>2;
				sp += 3;
			}
			for (x = writer->ocrbitmap->w - w; x > 0; x--)
				*d++ = 0;
		}
	}
}

enum
{
	WORD_CONTAINS_L2R = 1,
	WORD_CONTAINS_R2L = 2,
	WORD_CONTAINS_T2B = 4,
	WORD_CONTAINS_B2T = 8
};

typedef struct word_t
{
	struct word_t *next;
	float bbox[4];
	int dirn;
	int len;
	int chars[1];
} word_t;

typedef struct
{
	fz_buffer *buf;
	pdfocr_band_writer *writer;

	/* We collate the current word into the following fields: */
	int word_max;
	int word_len;
	int *word_chars;
	float word_bbox[4];
	int word_dirn;
	int word_prev_char_bbox[4];

	/* When we finish a word, we try to add it to the line. If the
	 * word fits onto the end of the existing line, great. If not,
	 * we flush the entire line, and start a new one just with the
	 * new word. This enables us to output a whole line at once,
	 * which is beneficial to avoid jittering the font sizes
	 * up/down, which looks bad when we try to select text in the
	 * produced PDF. */
	word_t *line;
	word_t **line_tail;
	float line_bbox[4];
	int line_dirn;

	float cur_size;
	float cur_scale;
	float tx, ty;
} char_callback_data_t;

static void
flush_words(fz_context *ctx, char_callback_data_t *cb)
{
	float size;

	if (cb->line == NULL)
		return;

	if ((cb->line_dirn & (WORD_CONTAINS_T2B | WORD_CONTAINS_B2T)) != 0)
	{
		/* Vertical line */
	}
	else
	{
		/* Horizontal line */
		size = cb->line_bbox[3] - cb->line_bbox[1];

		if (size != 0 && size != cb->cur_size)
		{
			fz_append_printf(ctx, cb->buf, "/F0 %g Tf\n", size);
			cb->cur_size = size;
		}
		/* Guard against division by 0. This makes no difference to the
		 * actual calculation as if size is 0, word->bbox[2] == word->bbox[0]
		 * too. */
		if (size == 0)
			size = 1;
	}

	while (cb->line)
	{
		word_t *word = cb->line;
		float x, y;
		int i, len = word->len;
		float scale;

		if ((cb->line_dirn & (WORD_CONTAINS_T2B | WORD_CONTAINS_B2T)) != 0)
		{
			/* Contains vertical text. */
			size = (word->bbox[3] - word->bbox[1]) / len;
			if (size == 0)
				size = 1;
			if (size != cb->cur_size)
			{
				fz_append_printf(ctx, cb->buf, "/F0 %g Tf\n", size);
				cb->cur_size = size;
			}

			/* Set the scale so that our glyphs fill the line bbox. */
			scale = (cb->line_bbox[2] - cb->line_bbox[0]) / size * 200;
			if (scale != 0)
			{
				float letter_height = (word->bbox[3] - word->bbox[1]) / len;

				if (scale != cb->cur_scale)
				{
					fz_append_printf(ctx, cb->buf, "%d Tz\n", (int)scale);
					cb->cur_scale = scale;
				}

				for (i = 0; i < len; i++)
				{
					x = word->bbox[0];
					y = word->bbox[1] + letter_height * i;
					fz_append_printf(ctx, cb->buf, "%g %g Td\n", x-cb->tx, y-cb->ty);
					cb->tx = x;
					cb->ty = y;

					fz_append_printf(ctx, cb->buf, "<%04x>Tj\n", word->chars[i]);
				}
			}
		}
		else
		{
			scale = (word->bbox[2] - word->bbox[0]) / size / len * 200;
			if (scale != 0)
			{
				if (scale != cb->cur_scale)
				{
					fz_append_printf(ctx, cb->buf, "%d Tz\n", (int)scale);
					cb->cur_scale = scale;
				}

				if ((word->dirn & (WORD_CONTAINS_R2L | WORD_CONTAINS_L2R)) == WORD_CONTAINS_R2L)
				{
					/* Purely R2L text */
					x = word->bbox[0];
					y = cb->line_bbox[1];
					fz_append_printf(ctx, cb->buf, "%g %g Td\n", x-cb->tx, y-cb->ty);
					cb->tx = x;
					cb->ty = y;

					/* Tesseract has sent us R2L text in R2L order (i.e. in Logical order).
					 * We want to output it in that same logical order, but PDF operators
					 * all move the point as if outputting L2R. We can either reverse the
					 * order of chars (bad, because of cut/paste) or we can perform
					 * gymnastics with the position. We opt for the latter. */
					fz_append_printf(ctx, cb->buf, "[");
					for (i = 0; i < len; i++)
					{
						if (i == 0)
						{
							if (len > 1)
								fz_append_printf(ctx, cb->buf, "%d", -500*(len-1));
						}
						else
							fz_append_printf(ctx, cb->buf, "%d", 1000);
						fz_append_printf(ctx, cb->buf, "<%04x>", word->chars[i]);
					}
					fz_append_printf(ctx, cb->buf, "]TJ\n");
				}
				else
				{
					/* L2R (or mixed) text */
					x = word->bbox[0];
					y = cb->line_bbox[1];
					fz_append_printf(ctx, cb->buf, "%g %g Td\n", x-cb->tx, y-cb->ty);
					cb->tx = x;
					cb->ty = y;

					fz_append_printf(ctx, cb->buf, "<");
					for (i = 0; i < len; i++)
						fz_append_printf(ctx, cb->buf, "%04x", word->chars[i]);
					fz_append_printf(ctx, cb->buf, ">Tj\n");
				}
			}
		}

		cb->line = word->next;
		fz_free(ctx, word);
	}

	cb->line_tail = &cb->line;
	cb->line = NULL;
	cb->line_dirn = 0;
}

static void
queue_word(fz_context *ctx, char_callback_data_t *cb)
{
	word_t *word;
	int line_is_v, line_is_h, word_is_v, word_is_h;

	if (cb->word_len == 0)
		return;

	word = fz_malloc(ctx, sizeof(*word) + (cb->word_len-1)*sizeof(int));
	word->next = NULL;
	word->len = cb->word_len;
	memcpy(word->bbox, cb->word_bbox, 4*sizeof(float));
	memcpy(word->chars, cb->word_chars, cb->word_len * sizeof(int));
	cb->word_len = 0;

	line_is_v = !!(cb->line_dirn & (WORD_CONTAINS_B2T | WORD_CONTAINS_T2B));
	word_is_v = !!(cb->word_dirn & (WORD_CONTAINS_B2T | WORD_CONTAINS_T2B));
	line_is_h = !!(cb->line_dirn & (WORD_CONTAINS_L2R | WORD_CONTAINS_R2L));
	word_is_h = !!(cb->word_dirn & (WORD_CONTAINS_L2R | WORD_CONTAINS_R2L));

	word->dirn = cb->word_dirn;
	cb->word_dirn = 0;

	/* Can we put the new word onto the end of the existing line? */
	if (cb->line != NULL &&
		!line_is_v && !word_is_v &&
		word->bbox[1] <= cb->line_bbox[3] &&
		word->bbox[3] >= cb->line_bbox[1] &&
		(word->bbox[0] >= cb->line_bbox[2] || word->bbox[2] <= cb->line_bbox[0]))
	{
		/* Can append (horizontal motion). */
		if (word->bbox[0] < cb->line_bbox[0])
			cb->line_bbox[0] = word->bbox[0];
		if (word->bbox[1] < cb->line_bbox[1])
			cb->line_bbox[1] = word->bbox[1];
		if (word->bbox[2] > cb->line_bbox[2])
			cb->line_bbox[2] = word->bbox[2];
		if (word->bbox[3] > cb->line_bbox[3])
			cb->line_bbox[3] = word->bbox[3];
	}
	else if (cb->line != NULL &&
		!line_is_h && !word_is_h &&
		word->bbox[0] <= cb->line_bbox[2] &&
		word->bbox[2] >= cb->line_bbox[0] &&
		(word->bbox[1] >= cb->line_bbox[3] || word->bbox[3] <= cb->line_bbox[1]))
	{
		/* Can append (vertical motion). */
		if (!word_is_v)
			word->dirn |= WORD_CONTAINS_T2B;
		if (word->bbox[0] < cb->line_bbox[0])
			cb->line_bbox[0] = word->bbox[0];
		if (word->bbox[1] < cb->line_bbox[1])
			cb->line_bbox[1] = word->bbox[1];
		if (word->bbox[2] > cb->line_bbox[2])
			cb->line_bbox[2] = word->bbox[2];
		if (word->bbox[3] > cb->line_bbox[3])
			cb->line_bbox[3] = word->bbox[3];
	}
	else
	{
		fz_try(ctx)
			flush_words(ctx, cb);
		fz_catch(ctx)
		{
			fz_free(ctx, word);
			fz_rethrow(ctx);
		}
		memcpy(cb->line_bbox, word->bbox, 4*sizeof(float));
	}

	*cb->line_tail = word;
	cb->line_tail = &word->next;
	cb->line_dirn |= word->dirn;
}

static void
char_callback(fz_context *ctx, void *arg, int unicode,
		const char *font_name,
		const int *line_bbox, const int *word_bbox,
		const int *char_bbox, int pointsize)
{
	char_callback_data_t *cb = (char_callback_data_t *)arg;
	pdfocr_band_writer *writer = cb->writer;
	float bbox[4];

	bbox[0] = word_bbox[0] * 72.0f / cb->writer->ocrbitmap->xres;
	bbox[3] = (writer->ocrbitmap->h - 1 - word_bbox[1]) * 72.0f / cb->writer->ocrbitmap->yres;
	bbox[2] = word_bbox[2] * 72.0f / cb->writer->ocrbitmap->yres;
	bbox[1] = (writer->ocrbitmap->h - 1 - word_bbox[3]) * 72.0f / cb->writer->ocrbitmap->yres;

	if (bbox[0] != cb->word_bbox[0] ||
		bbox[1] != cb->word_bbox[1] ||
		bbox[2] != cb->word_bbox[2] ||
		bbox[3] != cb->word_bbox[3])
	{
		queue_word(ctx, cb);
		memcpy(cb->word_bbox, bbox, 4 * sizeof(float));
	}

	if (cb->word_len == 0)
	{
		cb->word_dirn = 0;
		memcpy(cb->word_prev_char_bbox, char_bbox, 4 * sizeof(int));
	}
	else
	{
		int ox = cb->word_prev_char_bbox[0] + cb->word_prev_char_bbox[2];
		int oy = cb->word_prev_char_bbox[1] + cb->word_prev_char_bbox[3];
		int x = char_bbox[0] + char_bbox[2] - ox;
		int y = char_bbox[1] + char_bbox[3] - oy;
		int ax = x < 0 ? -x : x;
		int ay = y < 0 ? -y : y;
		if (ax > ay)
		{
			if (x > 0)
				cb->word_dirn |= WORD_CONTAINS_L2R;
			else if (x < 0)
				cb->word_dirn |= WORD_CONTAINS_R2L;
		}
		else if (ay < ax)
		{
			if (y > 0)
				cb->word_dirn |= WORD_CONTAINS_T2B;
			else if (y < 0)
				cb->word_dirn |= WORD_CONTAINS_B2T;
		}
	}

	if (cb->word_max == cb->word_len)
	{
		int newmax = cb->word_max * 2;
		if (newmax == 0)
			newmax = 16;
		cb->word_chars = fz_realloc_array(ctx, cb->word_chars, newmax, int);
		cb->word_max = newmax;
	}

	cb->word_chars[cb->word_len++] = unicode;
}

static int
pdfocr_progress(fz_context *ctx, void *arg, int prog)
{
	char_callback_data_t *cb = (char_callback_data_t *)arg;
	pdfocr_band_writer *writer = cb->writer;

	if (writer->progress == NULL)
		return 0;

	return writer->progress(ctx, writer->progress_arg, writer->pages - 1, prog);
}

static void
pdfocr_write_trailer(fz_context *ctx, fz_band_writer *writer_)
{
	pdfocr_band_writer *writer = (pdfocr_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int xres = writer->super.xres;
	int yres = writer->super.yres;
	int sh = writer->options.strip_height;
	int strips;
	int i;
	size_t len;
	unsigned char *data;
	fz_buffer *buf = NULL;
	char_callback_data_t cb = { NULL };

	if (sh == 0)
		sh = h;
	strips = (h + sh-1)/sh;

	/* Send the Page contents */
	/* We need the length to this, so write to a buffer first */
	fz_var(buf);
	fz_var(cb);
	fz_try(ctx)
	{
		cb.writer = writer;
		cb.buf = buf = fz_new_buffer(ctx, 0);
		cb.line_tail = &cb.line;
		cb.word_dirn = 0;
		cb.line_dirn = 0;
		fz_append_printf(ctx, buf, "q\n%g 0 0 %g 0 0 cm\n", 72.0f/xres, 72.0f/yres);
		for (i = 0; i < strips; i++)
		{
			int at = h - (i+1)*sh;
			int this_sh = sh;
			if (at < 0)
			{
				this_sh += at;
				at = 0;
			}
			fz_append_printf(ctx, buf, "/P <</MCID 0>> BDC\nq\n%d 0 0 %d 0 %d cm\n/I%d Do\nQ\n",
				w, this_sh, at, i);
		}

		fz_append_printf(ctx, buf, "Q\nBT\n3 Tr\n");

		ocr_recognise(ctx, writer->tessapi, writer->ocrbitmap, char_callback, pdfocr_progress, &cb);
		queue_word(ctx, &cb);
		flush_words(ctx, &cb);
		fz_append_printf(ctx, buf, "ET\n");

		len = fz_buffer_storage(ctx, buf, &data);
		fz_write_printf(ctx, out, "%d 0 obj\n<</Length %zd>>\nstream\n", new_obj(ctx, writer), len);
		fz_write_data(ctx, out, data, len);
		fz_drop_buffer(ctx, buf);
		buf = NULL;
		fz_write_string(ctx, out, "\nendstream\nendobj\n");
	}
	fz_always(ctx)
	{
		fz_free(ctx, cb.word_chars);
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_rethrow(ctx);
	}
}

static void
pdfocr_close_band_writer(fz_context *ctx, fz_band_writer *writer_)
{
	pdfocr_band_writer *writer = (pdfocr_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int i;

	/* We actually do the trailer writing in the close */
	if (writer->xref_max > 2)
	{
		int64_t t_pos;

		/* Catalog */
		writer->xref[1] = fz_tell_output(ctx, out);
		fz_write_printf(ctx, out, "1 0 obj\n<</Type/Catalog/Pages 2 0 R>>\nendobj\n");

		/* Page table */
		writer->xref[2] = fz_tell_output(ctx, out);
		fz_write_printf(ctx, out, "2 0 obj\n<</Count %d/Kids[", writer->pages);

		for (i = 0; i < writer->pages; i++)
		{
			if (i > 0)
				fz_write_byte(ctx, out, ' ');
			fz_write_printf(ctx, out, "%d 0 R", writer->page_obj[i]);
		}
		fz_write_string(ctx, out, "]/Type/Pages>>\nendobj\n");

		/* Xref */
		t_pos = fz_tell_output(ctx, out);
		fz_write_printf(ctx, out, "xref\n0 %d\n0000000000 65535 f \n", writer->obj_num);
		for (i = 1; i < writer->obj_num; i++)
			fz_write_printf(ctx, out, "%010ld 00000 n \n", writer->xref[i]);
		fz_write_printf(ctx, out, "trailer\n<</Size %d/Root 1 0 R>>\nstartxref\n%ld\n%%%%EOF\n", writer->obj_num, t_pos);
	}
}

static void
pdfocr_drop_band_writer(fz_context *ctx, fz_band_writer *writer_)
{
	pdfocr_band_writer *writer = (pdfocr_band_writer *)writer_;
	fz_free(ctx, writer->stripbuf);
	fz_free(ctx, writer->compbuf);
	fz_free(ctx, writer->page_obj);
	fz_free(ctx, writer->xref);
	fz_drop_pixmap(ctx, writer->ocrbitmap);
	ocr_fin(ctx, writer->tessapi);
}
#endif

fz_band_writer *fz_new_pdfocr_band_writer(fz_context *ctx, fz_output *out, const fz_pdfocr_options *options)
{
#ifdef OCR_DISABLED
	fz_throw(ctx, FZ_ERROR_GENERIC, "No OCR support in this build");
#else
	pdfocr_band_writer *writer = fz_new_band_writer(ctx, pdfocr_band_writer, out);

	writer->super.header = pdfocr_write_header;
	writer->super.band = pdfocr_write_band;
	writer->super.trailer = pdfocr_write_trailer;
	writer->super.close = pdfocr_close_band_writer;
	writer->super.drop = pdfocr_drop_band_writer;

	if (options)
		writer->options = *options;
	else
		memset(&writer->options, 0, sizeof(writer->options));

	/* Objects:
	 *  1 reserved for catalog
	 *  2 for pages tree
	 *  3 font
	 *  4 cidfont
	 *  5 cid to gid map
	 *  6 tounicode
	 *  7 font descriptor
	 *  8 font file
	 */
	writer->obj_num = 9;

	fz_try(ctx)
	{
		writer->tessapi = ocr_init(ctx, writer->options.language, writer->options.datadir);
	}
	fz_catch(ctx)
	{
		fz_drop_band_writer(ctx, &writer->super);
		fz_throw(ctx, FZ_ERROR_GENERIC, "OCR initialisation failed");
	}

	return &writer->super;
#endif
}

void
fz_pdfocr_band_writer_set_progress(fz_context *ctx, fz_band_writer *writer_, fz_pdfocr_progress_fn *progress, void *progress_arg)
{
#ifdef OCR_DISABLED
	fz_throw(ctx, FZ_ERROR_GENERIC, "No OCR support in this build");
#else
	pdfocr_band_writer *writer = (pdfocr_band_writer *)writer_;
	if (writer == NULL)
		return;
	if (writer->super.header != pdfocr_write_header)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Not a pdfocr band writer!");

	writer->progress = progress;
	writer->progress_arg = progress_arg;
#endif
}

void
fz_save_pixmap_as_pdfocr(fz_context *ctx, fz_pixmap *pixmap, char *filename, int append, const fz_pdfocr_options *pdfocr)
{
#ifdef OCR_DISABLED
	fz_throw(ctx, FZ_ERROR_GENERIC, "No OCR support in this build");
#else
	fz_output *out = fz_new_output_with_path(ctx, filename, append);
	fz_try(ctx)
	{
		fz_write_pixmap_as_pdfocr(ctx, out, pixmap, pdfocr);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
#endif
}

/* High-level document writer interface */

#ifndef OCR_DISABLED
typedef struct
{
	fz_document_writer super;
	fz_draw_options draw;
	fz_pdfocr_options pdfocr;
	fz_pixmap *pixmap;
	fz_band_writer *bander;
	fz_output *out;
	int pagenum;
} fz_pdfocr_writer;

static fz_device *
pdfocr_begin_page(fz_context *ctx, fz_document_writer *wri_, fz_rect mediabox)
{
	fz_pdfocr_writer *wri = (fz_pdfocr_writer*)wri_;
	return fz_new_draw_device_with_options(ctx, &wri->draw, mediabox, &wri->pixmap);
}

static void
pdfocr_end_page(fz_context *ctx, fz_document_writer *wri_, fz_device *dev)
{
	fz_pdfocr_writer *wri = (fz_pdfocr_writer*)wri_;
	fz_pixmap *pix = wri->pixmap;

	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		fz_write_header(ctx, wri->bander, pix->w, pix->h, pix->n, pix->alpha, pix->xres, pix->yres, wri->pagenum++, pix->colorspace, pix->seps);
		fz_write_band(ctx, wri->bander, pix->stride, pix->h, pix->samples);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_pixmap(ctx, pix);
		wri->pixmap = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pdfocr_close_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_pdfocr_writer *wri = (fz_pdfocr_writer*)wri_;

	fz_close_band_writer(ctx, wri->bander);
	fz_close_output(ctx, wri->out);
}

static void
pdfocr_drop_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_pdfocr_writer *wri = (fz_pdfocr_writer*)wri_;

	fz_drop_pixmap(ctx, wri->pixmap);
	fz_drop_band_writer(ctx, wri->bander);
	fz_drop_output(ctx, wri->out);
}
#endif

fz_document_writer *
fz_new_pdfocr_writer_with_output(fz_context *ctx, fz_output *out, const char *options)
{
#ifdef OCR_DISABLED
	fz_throw(ctx, FZ_ERROR_GENERIC, "No OCR support in this build");
#else
	fz_pdfocr_writer *wri = NULL;

	fz_var(wri);

	fz_try(ctx)
	{
		wri = fz_new_derived_document_writer(ctx, fz_pdfocr_writer, pdfocr_begin_page, pdfocr_end_page, pdfocr_close_writer, pdfocr_drop_writer);
		fz_parse_draw_options(ctx, &wri->draw, options);
		fz_parse_pdfocr_options(ctx, &wri->pdfocr, options);
		wri->out = out;
		wri->bander = fz_new_pdfocr_band_writer(ctx, wri->out, &wri->pdfocr);
	}
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		fz_free(ctx, wri);
		fz_rethrow(ctx);
	}

	return (fz_document_writer*)wri;
#endif
}

fz_document_writer *
fz_new_pdfocr_writer(fz_context *ctx, const char *path, const char *options)
{
#ifdef OCR_DISABLED
	fz_throw(ctx, FZ_ERROR_GENERIC, "No OCR support in this build");
#else
	fz_output *out = fz_new_output_with_path(ctx, path ? path : "out.pdfocr", 0);
	return fz_new_pdfocr_writer_with_output(ctx, out, options);
#endif
}

void
fz_pdfocr_writer_set_progress(fz_context *ctx, fz_document_writer *writer, fz_pdfocr_progress_fn *progress, void *progress_arg)
{
#ifdef OCR_DISABLED
	fz_throw(ctx, FZ_ERROR_GENERIC, "No OCR support in this build");
#else
	fz_pdfocr_writer *wri = (fz_pdfocr_writer *)writer;
	if (!writer)
		return;
	if (writer->begin_page != pdfocr_begin_page)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Not a pdfocr writer!");
	fz_pdfocr_band_writer_set_progress(ctx, wri->bander, progress, progress_arg);
#endif
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "z-imp.h"

#include <string.h>

static inline void big32(unsigned char *buf, unsigned int v)
{
	buf[0] = (v >> 24) & 0xff;
	buf[1] = (v >> 16) & 0xff;
	buf[2] = (v >> 8) & 0xff;
	buf[3] = (v) & 0xff;
}

static void putchunk(fz_context *ctx, fz_output *out, char *tag, unsigned char *data, size_t size)
{
	unsigned int sum;

	if ((uint32_t)size != size)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PNG chunk too large");

	fz_write_int32_be(ctx, out, (int)size);
	fz_write_data(ctx, out, tag, 4);
	fz_write_data(ctx, out, data, size);
	sum = crc32(0, NULL, 0);
	sum = crc32(sum, (unsigned char*)tag, 4);
	sum = crc32(sum, data, (unsigned int)size);
	fz_write_int32_be(ctx, out, sum);
}

void
fz_save_pixmap_as_png(fz_context *ctx, fz_pixmap *pixmap, const char *filename)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, 0);
	fz_band_writer *writer = NULL;

	fz_var(writer);

	fz_try(ctx)
	{
		writer = fz_new_png_band_writer(ctx, out);
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, pixmap->xres, pixmap->yres, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
	{
		fz_drop_band_writer(ctx, writer);
		fz_drop_output(ctx, out);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void
fz_write_pixmap_as_png(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap)
{
	fz_band_writer *writer;

	if (!out)
		return;

	writer = fz_new_png_band_writer(ctx, out);

	fz_try(ctx)
	{
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, pixmap->xres, pixmap->yres, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
	{
		fz_drop_band_writer(ctx, writer);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

typedef struct png_band_writer_s
{
	fz_band_writer super;
	unsigned char *udata;
	unsigned char *cdata;
	size_t usize, csize;
	z_stream stream;
	int stream_ended;
} png_band_writer;

static void
png_write_icc(fz_context *ctx, png_band_writer *writer, fz_colorspace *cs)
{
#if FZ_ENABLE_ICC
	if (cs && !(cs->flags & FZ_COLORSPACE_IS_DEVICE) && (cs->flags & FZ_COLORSPACE_IS_ICC) && cs->u.icc.buffer)
	{
		fz_output *out = writer->super.out;
		size_t size, csize;
		fz_buffer *buffer = cs->u.icc.buffer;
		unsigned char *pos, *cdata, *chunk = NULL;
		const char *name;

		/* Deflate the profile */
		cdata = fz_new_deflated_data_from_buffer(ctx, &csize, buffer, FZ_DEFLATE_DEFAULT);

		if (!cdata)
			return;

		name = cs->name;
		size = csize + strlen(name) + 2;

		fz_try(ctx)
		{
			chunk = fz_calloc(ctx, size, 1);
			pos = chunk;
			memcpy(chunk, name, strlen(name));
			pos += strlen(name) + 2;
			memcpy(pos, cdata, csize);
			putchunk(ctx, out, "iCCP", chunk, size);
		}
		fz_always(ctx)
		{
			fz_free(ctx, cdata);
			fz_free(ctx, chunk);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}
#endif
}

static void
png_write_header(fz_context *ctx, fz_band_writer *writer_, fz_colorspace *cs)
{
	png_band_writer *writer = (png_band_writer *)(void *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int n = writer->super.n;
	int alpha = writer->super.alpha;
	static const unsigned char pngsig[8] = { 137, 80, 78, 71, 13, 10, 26, 10 };
	unsigned char head[13];
	int color;

	if (writer->super.s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PNGs cannot contain spot colors");
	if (fz_colorspace_type(ctx, cs) == FZ_COLORSPACE_BGR)
		fz_throw(ctx, FZ_ERROR_GENERIC, "pixmap can not be bgr");

	/* Treat alpha only as greyscale */
	if (n == 1 && alpha)
		alpha = 0;

	switch (n - alpha)
	{
	case 1: color = (alpha ? 4 : 0); break; /* 0 = Greyscale, 4 = Greyscale + Alpha */
	case 3: color = (alpha ? 6 : 2); break; /* 2 = RGB, 6 = RGBA */
	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "pixmap must be grayscale or rgb to write as png");
	}

	big32(head+0, w);
	big32(head+4, h);
	head[8] = 8; /* depth */
	head[9] = color;
	head[10] = 0; /* compression */
	head[11] = 0; /* filter */
	head[12] = 0; /* interlace */

	fz_write_data(ctx, out, pngsig, 8);
	putchunk(ctx, out, "IHDR", head, 13);

	big32(head+0, writer->super.xres * 100/2.54f + 0.5f);
	big32(head+4, writer->super.yres * 100/2.54f + 0.5f);
	head[8] = 1; /* metre */
	putchunk(ctx, out, "pHYs", head, 9);

	png_write_icc(ctx, writer, cs);
}

static void
png_write_band(fz_context *ctx, fz_band_writer *writer_, int stride, int band_start, int band_height, const unsigned char *sp)
{
	png_band_writer *writer = (png_band_writer *)(void *)writer_;
	fz_output *out = writer->super.out;
	unsigned char *dp;
	int y, x, k, err, finalband;
	int w, h, n;
	size_t remain;

	if (!out)
		return;

	w = writer->super.w;
	h = writer->super.h;
	n = writer->super.n;

	finalband = (band_start+band_height >= h);
	if (finalband)
		band_height = h - band_start;

	if (writer->udata == NULL)
	{
		size_t usize = w;

		if (usize > SIZE_MAX / n - 1)
			fz_throw(ctx, FZ_ERROR_GENERIC, "png data too large.");
		usize = usize * n + 1;
		if (usize > SIZE_MAX / band_height)
			fz_throw(ctx, FZ_ERROR_GENERIC, "png data too large.");
		usize *= band_height;
		writer->usize = usize;
		/* Now figure out how large a buffer we need to compress into.
		 * deflateBound always expands a bit, and it's limited by being
		 * a uLong rather than a size_t. */
		writer->csize = writer->usize >= UINT32_MAX ? UINT32_MAX : deflateBound(&writer->stream, writer->usize);
		if (writer->csize < writer->usize || writer->csize > UINT32_MAX) /* Check for overflow */
			writer->csize = UINT32_MAX;
		writer->udata = Memento_label(fz_malloc(ctx, writer->usize), "png_write_udata");
		writer->cdata = Memento_label(fz_malloc(ctx, writer->csize), "png_write_cdata");
		writer->stream.opaque = ctx;
		writer->stream.zalloc = fz_zlib_alloc;
		writer->stream.zfree = fz_zlib_free;
		err = deflateInit(&writer->stream, Z_DEFAULT_COMPRESSION);
		if (err != Z_OK)
			fz_throw(ctx, FZ_ERROR_GENERIC, "compression error %d", err);
	}

	dp = writer->udata;
	stride -= w*n;
	if (writer->super.alpha)
	{
		/* Unpremultiply data */
		for (y = 0; y < band_height; y++)
		{
			*dp++ = 0; /* none prediction filter */
			for (x = 0; x < w; x++)
			{
				int a = sp[n-1];
				int inva = a ? 256*255/a : 0;
				for (k = 0; k < n-1; k++)
					dp[k] = (sp[k] * inva + 128)>>8;
				dp[k] = a;
				sp += n;
				dp += n;
			}
			sp += stride;
		}
	}
	else
	{
		for (y = 0; y < band_height; y++)
		{
			*dp++ = 0; /* none prediction filter */
			for (x = 0; x < w; x++)
			{
				for (k = 0; k < n; k++)
					dp[k] = sp[k];
				sp += n;
				dp += n;
			}
			sp += stride;
		}
	}

	remain = dp - writer->udata;
	dp = writer->udata;

	do
	{
		size_t eaten;

		writer->stream.next_in = dp;
		writer->stream.avail_in = remain <= UINT32_MAX ? remain : UINT32_MAX;
		writer->stream.next_out = writer->cdata;
		writer->stream.avail_out = writer->csize <= UINT32_MAX ? (uInt)writer->csize : UINT32_MAX;

		err = deflate(&writer->stream, (finalband && remain == writer->stream.avail_in) ? Z_FINISH : Z_NO_FLUSH);
		if (err != Z_OK && err != Z_STREAM_END)
			fz_throw(ctx, FZ_ERROR_GENERIC, "compression error %d", err);

		/* We are guaranteed that writer->stream.next_in will have been updated for the
		 * data that has been eaten. */
		eaten = (writer->stream.next_in - dp);
		remain -= eaten;
		dp += eaten;

		/* We are guaranteed that writer->stream.next_out will have been updated for the
		 * data that has been written. */
		if (writer->stream.next_out != writer->cdata)
			putchunk(ctx, out, "IDAT", writer->cdata, writer->stream.next_out - writer->cdata);

		/* Zlib only guarantees to have finished when we have no more data to feed in, and
		 * the last call to deflate did not return with avail_out == 0. (i.e. no more is
		 * buffered internally.) */
	}
	while (remain != 0 || writer->stream.avail_out == 0);
}

static void
png_write_trailer(fz_context *ctx, fz_band_writer *writer_)
{
	png_band_writer *writer = (png_band_writer *)(void *)writer_;
	fz_output *out = writer->super.out;
	unsigned char block[1];
	int err;

	writer->stream_ended = 1;
	err = deflateEnd(&writer->stream);
	if (err != Z_OK)
		fz_throw(ctx, FZ_ERROR_GENERIC, "compression error %d", err);

	putchunk(ctx, out, "IEND", block, 0);
}

static void
png_drop_band_writer(fz_context *ctx, fz_band_writer *writer_)
{
	png_band_writer *writer = (png_band_writer *)(void *)writer_;

	if (!writer->stream_ended)
	{
		int err = deflateEnd(&writer->stream);
		if (err != Z_OK)
			fz_warn(ctx, "ignoring compression error %d", err);
	}

	fz_free(ctx, writer->cdata);
	fz_free(ctx, writer->udata);
}

fz_band_writer *fz_new_png_band_writer(fz_context *ctx, fz_output *out)
{
	png_band_writer *writer = fz_new_band_writer(ctx, png_band_writer, out);

	writer->super.header = png_write_header;
	writer->super.band = png_write_band;
	writer->super.trailer = png_write_trailer;
	writer->super.drop = png_drop_band_writer;

	return &writer->super;
}

/* We use an auxiliary function to do pixmap_as_png, as it can enable us to
 * drop pix early in the case where we have to convert, potentially saving
 * us having to have 2 copies of the pixmap and a buffer open at once. */
static fz_buffer *
png_from_pixmap(fz_context *ctx, fz_pixmap *pix, fz_color_params color_params, int drop)
{
	fz_buffer *buf = NULL;
	fz_output *out = NULL;
	fz_pixmap *pix2 = NULL;

	fz_var(buf);
	fz_var(out);
	fz_var(pix2);

	if (pix->w == 0 || pix->h == 0)
	{
		if (drop)
			fz_drop_pixmap(ctx, pix);
		return NULL;
	}

	fz_try(ctx)
	{
		if (pix->colorspace && pix->colorspace != fz_device_gray(ctx) && pix->colorspace != fz_device_rgb(ctx))
		{
			pix2 = fz_convert_pixmap(ctx, pix, fz_device_rgb(ctx), NULL, NULL, color_params, 1);
			if (drop)
				fz_drop_pixmap(ctx, pix);
			pix = pix2;
		}
		buf = fz_new_buffer(ctx, 1024);
		out = fz_new_output_with_buffer(ctx, buf);
		fz_write_pixmap_as_png(ctx, out, pix);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
	{
		fz_drop_pixmap(ctx, drop ? pix : pix2);
		fz_drop_output(ctx, out);
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_rethrow(ctx);
	}
	return buf;
}

fz_buffer *
fz_new_buffer_from_image_as_png(fz_context *ctx, fz_image *image, fz_color_params color_params)
{
	fz_pixmap *pix = fz_get_pixmap_from_image(ctx, image, NULL, NULL, NULL, NULL);
	return png_from_pixmap(ctx, pix, color_params, 1);
}

fz_buffer *
fz_new_buffer_from_pixmap_as_png(fz_context *ctx, fz_pixmap *pix, fz_color_params color_params)
{
	return png_from_pixmap(ctx, pix, color_params, 0);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

/*
 * Write pixmap to PNM file (without alpha channel)
 */
static void
pnm_write_header(fz_context *ctx, fz_band_writer *writer, fz_colorspace *cs)
{
	fz_output *out = writer->out;
	int w = writer->w;
	int h = writer->h;
	int n = writer->n;
	int alpha = writer->alpha;

	if (writer->s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PNM writer cannot cope with spot colors");

	if (alpha)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PNM writer cannot cope with alpha");

	n -= alpha;
	if (n != 1 && n != 3)
		fz_throw(ctx, FZ_ERROR_GENERIC, "pixmap must be grayscale or rgb to write as pnm");

	if (n == 1)
		fz_write_printf(ctx, out, "P5\n");
	if (n == 3)
		fz_write_printf(ctx, out, "P6\n");
	fz_write_printf(ctx, out, "%d %d\n", w, h);
	fz_write_printf(ctx, out, "255\n");
}

static void
pnm_write_band(fz_context *ctx, fz_band_writer *writer, int stride, int band_start, int band_height, const unsigned char *p)
{
	fz_output *out = writer->out;
	int w = writer->w;
	int h = writer->h;
	int n = writer->n;
	int len;
	int end = band_start + band_height;

	if (n != 1 && n != 3)
		fz_throw(ctx, FZ_ERROR_GENERIC, "pixmap must be grayscale or rgb to write as pnm");

	if (!out)
		return;

	if (end > h)
		end = h;
	end -= band_start;

	/* Tests show that writing single bytes out at a time
	 * is appallingly slow. We get a huge improvement
	 * by collating stuff into buffers first. */

	while (end--)
	{
		len = w;
		while (len)
		{
			int num_written = len;

			switch (n)
			{
			case 1:
				/* No collation required */
				fz_write_data(ctx, out, p, num_written);
				p += num_written;
				break;
			case 3:
				fz_write_data(ctx, out, p, num_written*3);
				p += num_written*3;
				break;
			}
			len -= num_written;
		}
		p += stride - w*n;
	}
}

fz_band_writer *fz_new_pnm_band_writer(fz_context *ctx, fz_output *out)
{
	fz_band_writer *writer = fz_new_band_writer(ctx, fz_band_writer, out);

	writer->header = pnm_write_header;
	writer->band = pnm_write_band;

	return writer;
}

void
fz_write_pixmap_as_pnm(fz_context *ctx, fz_output *out, fz_pixmap *pixmap)
{
	fz_band_writer *writer = fz_new_pnm_band_writer(ctx, out);
	fz_try(ctx)
	{
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, 0, 0, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_band_writer(ctx, writer);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_save_pixmap_as_pnm(fz_context *ctx, fz_pixmap *pixmap, const char *filename)
{
	fz_band_writer *writer = NULL;
	fz_output *out = fz_new_output_with_path(ctx, filename, 0);

	fz_var(writer);

	fz_try(ctx)
	{
		writer = fz_new_pnm_band_writer(ctx, out);
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, 0, 0, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
	{
		fz_drop_band_writer(ctx, writer);
		fz_drop_output(ctx, out);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

/*
 * Write pixmap to PAM file (with or without alpha channel)
 */

static void
pam_write_header(fz_context *ctx, fz_band_writer *writer, fz_colorspace *cs)
{
	fz_output *out = writer->out;
	int w = writer->w;
	int h = writer->h;
	int n = writer->n;
	int alpha = writer->alpha;

	if (writer->s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PAM writer cannot cope with spot colors");

	fz_write_printf(ctx, out, "P7\n");
	fz_write_printf(ctx, out, "WIDTH %d\n", w);
	fz_write_printf(ctx, out, "HEIGHT %d\n", h);
	fz_write_printf(ctx, out, "DEPTH %d\n", n);
	fz_write_printf(ctx, out, "MAXVAL 255\n");

	n -= alpha;

	if (n == 0 && alpha) fz_write_printf(ctx, out, "TUPLTYPE GRAYSCALE\n");
	else if (n == 1 && !alpha) fz_write_printf(ctx, out, "TUPLTYPE GRAYSCALE\n");
	else if (n == 1 && alpha) fz_write_printf(ctx, out, "TUPLTYPE GRAYSCALE_ALPHA\n");
	else if (n == 3 && !alpha) fz_write_printf(ctx, out, "TUPLTYPE RGB\n");
	else if (n == 3 && alpha) fz_write_printf(ctx, out, "TUPLTYPE RGB_ALPHA\n");
	else if (n == 4 && !alpha) fz_write_printf(ctx, out, "TUPLTYPE CMYK\n");
	else if (n == 4 && alpha) fz_write_printf(ctx, out, "TUPLTYPE CMYK_ALPHA\n");
	fz_write_printf(ctx, out, "ENDHDR\n");
}

static void
pam_write_band(fz_context *ctx, fz_band_writer *writer, int stride, int band_start, int band_height, const unsigned char *sp)
{
	fz_output *out = writer->out;
	int w = writer->w;
	int h = writer->h;
	int n = writer->n;
	int alpha = writer->alpha;
	int x, y;
	int end = band_start + band_height;

	if (!out)
		return;

	if (end > h)
		end = h;
	end -= band_start;

	if (alpha)
	{
		/* Buffer must be a multiple of 2, 3 and 5 at least. */
		/* Also, for the generic case, it must be bigger than FZ_MAX_COLORS */
		char buffer[2*3*4*5*6];
		char *b = buffer;
		stride -= n * w;
		switch (n)
		{
		case 2:
			for (y = 0; y < end; y++)
			{
				for (x = 0; x < w; x++)
				{
					int a = sp[1];
					*b++ = a ? (sp[0] * 255 + (a>>1))/a : 0;
					*b++ = a;
					sp += 2;
					if (b == &buffer[sizeof(buffer)])
					{
						fz_write_data(ctx, out, buffer, sizeof(buffer));
						b = buffer;
					}
				}
				sp += stride;
			}
			if (b != buffer)
				fz_write_data(ctx, out, buffer, b - buffer);
			break;
		case 4:
			for (y = 0; y < end; y++)
			{
				for (x = 0; x < w; x++)
				{
					int a = sp[3];
					int inva = a ? 256 * 255 / a : 0;
					*b++ = (sp[0] * inva + 128)>>8;
					*b++ = (sp[1] * inva + 128)>>8;
					*b++ = (sp[2] * inva + 128)>>8;
					*b++ = a;
					sp += 4;
					if (b == &buffer[sizeof(buffer)])
					{
						fz_write_data(ctx, out, buffer, sizeof(buffer));
						b = buffer;
					}
				}
				sp += stride;
			}
			if (b != buffer)
				fz_write_data(ctx, out, buffer, b - buffer);
			break;
		case 5:
			for (y = 0; y < end; y++)
			{
				for (x = 0; x < w; x++)
				{
					int a = sp[4];
					int inva = a ? 256 * 255 / a : 0;
					*b++ = (sp[0] * inva + 128)>>8;
					*b++ = (sp[1] * inva + 128)>>8;
					*b++ = (sp[2] * inva + 128)>>8;
					*b++ = (sp[3] * inva + 128)>>8;
					*b++ = a;
					sp += 5;
					if (b == &buffer[sizeof(buffer)])
					{
						fz_write_data(ctx, out, buffer, sizeof(buffer));
						b = buffer;
					}
				}
				sp += stride;
			}
			if (b != buffer)
				fz_write_data(ctx, out, buffer, b - buffer);
			break;
		default:
			for (y = 0; y < end; y++)
			{
				for (x = 0; x < w; x++)
				{
					int a = sp[n-1];
					int inva = a ? 256 * 255 / a : 0;
					int k;
					for (k = 0; k < n-1; k++)
						*b++ = (*sp++ * inva + 128)>>8;
					*b++ = a;
					sp++;
					if (b >= &buffer[sizeof(buffer)] - n)
					{
						fz_write_data(ctx, out, buffer, b - buffer);
						b = buffer;
					}
				}
				sp += stride;
			}
			if (b != buffer)
				fz_write_data(ctx, out, buffer, b - buffer);
			break;
		}
	}
	else
		for (y = 0; y < end; y++)
		{
			fz_write_data(ctx, out, sp, (size_t)w * n);
			sp += stride;
		}
}

fz_band_writer *fz_new_pam_band_writer(fz_context *ctx, fz_output *out)
{
	fz_band_writer *writer = fz_new_band_writer(ctx, fz_band_writer, out);

	writer->header = pam_write_header;
	writer->band = pam_write_band;

	return writer;
}

void
fz_write_pixmap_as_pam(fz_context *ctx, fz_output *out, fz_pixmap *pixmap)
{
	fz_band_writer *writer = fz_new_pam_band_writer(ctx, out);
	fz_try(ctx)
	{
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, 0, 0, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_band_writer(ctx, writer);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_save_pixmap_as_pam(fz_context *ctx, fz_pixmap *pixmap, const char *filename)
{
	fz_band_writer *writer = NULL;
	fz_output *out = fz_new_output_with_path(ctx, filename, 0);

	fz_var(writer);

	fz_try(ctx)
	{
		writer = fz_new_pam_band_writer(ctx, out);
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, 0, 0, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
	{
		fz_drop_band_writer(ctx, writer);
		fz_drop_output(ctx, out);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}







mupdf-1.21.1-source/source/fitz/output-ps.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "z-imp.h"

typedef struct ps_band_writer_s
{
	fz_band_writer super;
	z_stream stream;
	int stream_ended;
	size_t input_size;
	unsigned char *input;
	size_t output_size;
	unsigned char *output;
} ps_band_writer;

void
fz_write_ps_file_header(fz_context *ctx, fz_output *out)
{
	fz_write_printf(ctx, out,
		"%%!PS-Adobe-3.0\n"
		//"%%%%BoundingBox: 0 0 612 792\n"
		//"%%%%HiResBoundingBox: 0 0 612 792\n"
		"%%%%Creator: MuPDF\n"
		"%%%%LanguageLevel: 2\n"
		"%%%%CreationDate: D:20160318101706Z00'00'\n"
		"%%%%DocumentData: Binary\n"
		"%%%%Pages: (atend)\n"
		"%%%%EndComments\n"
		"\n"
		"%%%%BeginProlog\n"
		"%%%%EndProlog\n"
		"\n"
		"%%%%BeginSetup\n"
		"%%%%EndSetup\n"
		"\n"
		);
}

void
fz_write_ps_file_trailer(fz_context *ctx, fz_output *out, int pages)
{
	fz_write_printf(ctx, out, "%%%%Trailer\n%%%%Pages: %d\n%%%%EOF\n", pages);
}

static void
ps_write_header(fz_context *ctx, fz_band_writer *writer_, fz_colorspace *cs)
{
	ps_band_writer *writer = (ps_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int n = writer->super.n;
	int alpha = writer->super.alpha;
	int xres = writer->super.xres;
	int yres = writer->super.yres;
	int pagenum = writer->super.pagenum;
	int w_points = (w * 72 + (xres>>1)) / xres;
	int h_points = (h * 72 + (yres>>1)) / yres;
	float sx = (float) w / w_points;
	float sy = (float) h / h_points;
	int err;

	if (writer->super.s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Postscript writer cannot cope with spot colors");

	if (alpha != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Postscript output cannot have alpha");

	writer->super.w = w;
	writer->super.h = h;
	writer->super.n = n;

	writer->stream.zalloc = fz_zlib_alloc;
	writer->stream.zfree = fz_zlib_free;
	writer->stream.opaque = ctx;

	err = deflateInit(&writer->stream, Z_DEFAULT_COMPRESSION);
	if (err != Z_OK)
		fz_throw(ctx, FZ_ERROR_GENERIC, "compression error %d", err);

	fz_write_printf(ctx, out, "%%%%Page: %d %d\n", pagenum, pagenum);
	fz_write_printf(ctx, out, "%%%%PageBoundingBox: 0 0 %d %d\n", w_points, h_points);
	fz_write_printf(ctx, out, "%%%%BeginPageSetup\n");
	fz_write_printf(ctx, out, "<</PageSize [%d %d]>> setpagedevice\n", w_points, h_points);
	fz_write_printf(ctx, out, "%%%%EndPageSetup\n\n");
	fz_write_printf(ctx, out, "/DataFile currentfile /FlateDecode filter def\n\n");
	switch(n)
	{
	case 1:
		fz_write_string(ctx, out, "/DeviceGray setcolorspace\n");
		break;
	case 3:
		fz_write_string(ctx, out, "/DeviceRGB setcolorspace\n");
		break;
	case 4:
		fz_write_string(ctx, out, "/DeviceCMYK setcolorspace\n");
		break;
	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "Unexpected colorspace for ps output");
	}
	fz_write_printf(ctx, out,
		"<<\n"
		"/ImageType 1\n"
		"/Width %d\n"
		"/Height %d\n"
		"/ImageMatrix [ %g 0 0 -%g 0 %d ]\n"
		"/MultipleDataSources false\n"
		"/DataSource DataFile\n"
		"/BitsPerComponent 8\n"
		//"/Decode [0 1]\n"
		"/Interpolate false\n"
		">>\n"
		"image\n"
		, w, h, sx, sy, h);
}

static void
ps_write_trailer(fz_context *ctx, fz_band_writer *writer_)
{
	ps_band_writer *writer = (ps_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int err;

	writer->stream_ended = 1;
	err = deflateEnd(&writer->stream);
	if (err != Z_OK)
		fz_throw(ctx, FZ_ERROR_GENERIC, "compression error %d", err);

	fz_write_data(ctx, out, writer->output, writer->output_size - writer->stream.avail_out);
	fz_write_string(ctx, out, "\nshowpage\n%%%%PageTrailer\n%%%%EndPageTrailer\n\n");
}

static void
ps_drop_band_writer(fz_context *ctx, fz_band_writer *writer_)
{
	ps_band_writer *writer = (ps_band_writer *)writer_;

	if (!writer->stream_ended)
	{
		int err = deflateEnd(&writer->stream);
		if (err != Z_OK)
			fz_warn(ctx, "ignoring compression error %d", err);
	}

	fz_free(ctx, writer->input);
	fz_free(ctx, writer->output);
}

void fz_write_pixmap_as_ps(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap)
{
	fz_band_writer *writer;

	fz_write_ps_file_header(ctx, out);

	writer = fz_new_ps_band_writer(ctx, out);

	fz_try(ctx)
	{
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, pixmap->xres, pixmap->yres, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
	{
		fz_drop_band_writer(ctx, writer);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	fz_write_ps_file_trailer(ctx, out, 1);
}

void fz_save_pixmap_as_ps(fz_context *ctx, fz_pixmap *pixmap, char *filename, int append)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, append);
	fz_try(ctx)
	{
		fz_write_pixmap_as_ps(ctx, out, pixmap);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
ps_write_band(fz_context *ctx, fz_band_writer *writer_, int stride, int band_start, int band_height, const unsigned char *samples)
{
	ps_band_writer *writer = (ps_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int n = writer->super.n;
	int x, y, i, err, finalband;
	size_t required_input;
	size_t required_output;
	size_t remain;
	unsigned char *o;

	if (!out)
		return;


	finalband = (band_start+band_height >= h);
	if (finalband)
		band_height = h - band_start;

	required_input = w;
	if (required_input > SIZE_MAX / n)
		fz_throw(ctx, FZ_ERROR_GENERIC, "ps data too large.");
	required_input = required_input * n;
	if (required_input > SIZE_MAX / band_height)
		fz_throw(ctx, FZ_ERROR_GENERIC, "png data too large.");
	required_input *= band_height;
	required_output = required_input >= UINT_MAX ? UINT_MAX : deflateBound(&writer->stream, required_input);
	if (required_output < required_input || required_output > UINT_MAX)
		required_output = UINT_MAX;

	if (writer->input == NULL || writer->input_size < required_input)
	{
		fz_free(ctx, writer->input);
		writer->input = NULL;
		writer->input = Memento_label(fz_malloc(ctx, required_input), "pswriter_input");
		writer->input_size = required_input;
	}

	if (writer->output == NULL || writer->output_size < required_output)
	{
		fz_free(ctx, writer->output);
		writer->output = NULL;
		writer->output = Memento_label(fz_malloc(ctx, required_output), "pswriter_output");
		writer->output_size = required_output;
	}

	o = writer->input;
	for (y = 0; y < band_height; y++)
	{
		for (x = 0; x < w; x++)
		{
			for (i = n; i > 0; i--)
				*o++ = *samples++;
		}
		samples += stride - w*n;
	}

	remain = o - writer->input;
	o = writer->input;

	do
	{
		size_t eaten;

		writer->stream.next_in = o;
		writer->stream.avail_in = remain <= UINT_MAX ? remain : UINT_MAX;
		writer->stream.next_out = writer->output;
		writer->stream.avail_out = writer->output_size <= UINT_MAX ? (uInt)writer->output_size : UINT_MAX;

		err = deflate(&writer->stream, (finalband && remain == writer->stream.avail_in) ? Z_FINISH : Z_NO_FLUSH);
		if (err != Z_OK && err != Z_STREAM_END)
			fz_throw(ctx, FZ_ERROR_GENERIC, "compression error %d", err);

		/* We are guaranteed that writer->stream.next_in will have been updated for the
		 * data that has been eaten. */
		eaten = (writer->stream.next_in - o);
		remain -= eaten;
		o += eaten;

		/* We are guaranteed that writer->stream.next_out will have been updated for the
		 * data that has been written. */
		if (writer->stream.next_out != writer->output)
			fz_write_data(ctx, out, writer->output, writer->output_size - writer->stream.avail_out);

		/* Zlib only guarantees to have finished when we have no more data to feed in, and
		 * the last call to deflate did not return with avail_out == 0. (i.e. no more is
		 * buffered internally.) */
	}
	while (remain != 0 || writer->stream.avail_out == 0);
}

fz_band_writer *fz_new_ps_band_writer(fz_context *ctx, fz_output *out)
{
	ps_band_writer *writer = fz_new_band_writer(ctx, ps_band_writer, out);

	writer->super.header = ps_write_header;
	writer->super.band = ps_write_band;
	writer->super.trailer = ps_write_trailer;
	writer->super.drop = ps_drop_band_writer;

	return &writer->super;
}

/* High-level document writer interface */

typedef struct
{
	fz_document_writer super;
	fz_draw_options draw;
	fz_pixmap *pixmap;
	fz_output *out;
	int count;
} fz_ps_writer;

static fz_device *
ps_begin_page(fz_context *ctx, fz_document_writer *wri_, fz_rect mediabox)
{
	fz_ps_writer *wri = (fz_ps_writer*)wri_;
	wri->count++;
	return fz_new_draw_device_with_options(ctx, &wri->draw, mediabox, &wri->pixmap);
}

static void
ps_end_page(fz_context *ctx, fz_document_writer *wri_, fz_device *dev)
{
	fz_ps_writer *wri = (fz_ps_writer*)wri_;
	fz_pixmap *pix = wri->pixmap;
	fz_band_writer *bw;

	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		bw = fz_new_ps_band_writer(ctx, wri->out);
		fz_write_header(ctx, bw, pix->w, pix->h, pix->n, pix->alpha, pix->xres, pix->yres, 0, pix->colorspace, pix->seps);
		fz_write_band(ctx, bw, pix->stride, pix->h, pix->samples);
		fz_close_band_writer(ctx, bw);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_band_writer(ctx, bw);
		fz_drop_pixmap(ctx, wri->pixmap);
		wri->pixmap = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
ps_close_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_ps_writer *wri = (fz_ps_writer*)wri_;
	fz_write_ps_file_trailer(ctx, wri->out, wri->count);
	fz_close_output(ctx, wri->out);
}

static void
ps_drop_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_ps_writer *wri = (fz_ps_writer*)wri_;
	fz_drop_pixmap(ctx, wri->pixmap);
	fz_drop_output(ctx, wri->out);
}

fz_document_writer *
fz_new_ps_writer_with_output(fz_context *ctx, fz_output *out, const char *options)
{
	fz_ps_writer *wri = NULL;

	fz_var(wri);

	fz_try(ctx)
	{
		wri = fz_new_derived_document_writer(ctx, fz_ps_writer, ps_begin_page, ps_end_page, ps_close_writer, ps_drop_writer);
		fz_parse_draw_options(ctx, &wri->draw, options);
		wri->out = out;
		fz_write_ps_file_header(ctx, wri->out);
	}
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		fz_free(ctx, wri);
		fz_rethrow(ctx);
	}

	return (fz_document_writer*)wri;
}

fz_document_writer *
fz_new_ps_writer(fz_context *ctx, const char *path, const char *options)
{
	fz_output *out = fz_new_output_with_path(ctx, path ? path : "out.ps", 0);
	return fz_new_ps_writer_with_output(ctx, out, options);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

void
fz_save_pixmap_as_psd(fz_context *ctx, fz_pixmap *pixmap, const char *filename)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, 0);
	fz_band_writer *writer = NULL;

	fz_var(writer);

	fz_try(ctx)
	{
		writer = fz_new_psd_band_writer(ctx, out);
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, pixmap->xres, pixmap->yres, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
	{
		fz_drop_band_writer(ctx, writer);
		fz_drop_output(ctx, out);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void
fz_write_pixmap_as_psd(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap)
{
	fz_band_writer *writer;

	if (!out)
		return;

	writer = fz_new_psd_band_writer(ctx, out);

	fz_try(ctx)
	{
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, pixmap->xres, pixmap->yres, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
	{
		fz_drop_band_writer(ctx, writer);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

typedef struct psd_band_writer_s
{
	fz_band_writer super;
	int num_additive;
} psd_band_writer;

static void
psd_write_header(fz_context *ctx, fz_band_writer *writer_, fz_colorspace *cs)
{
	psd_band_writer *writer = (psd_band_writer *)(void *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	int s = writer->super.s;
	int n = writer->super.n;
	int c = n - writer->super.alpha - s;
	fz_separations *seps = writer->super.seps;
	int i;
	size_t len;
	static const char psdsig[12] = { '8', 'B', 'P', 'S', 0, 1, 0, 0, 0, 0, 0, 0 };
	static const char ressig[4] = { '8', 'B', 'I', 'M' };
	unsigned char *data;
	size_t size;
	fz_colorspace *cs_cmyk = cs;

#if FZ_ENABLE_ICC
	size = fz_buffer_storage(ctx, cs->u.icc.buffer, &data);
#else
	size = 0;
	data = NULL;
#endif

	if (cs->n != 4)
		cs_cmyk = fz_device_cmyk(ctx);

	if (!fz_colorspace_is_subtractive(ctx, cs))
		writer->num_additive = cs->n;

	/* File Header Section */
	fz_write_data(ctx, out, psdsig, 12);
	fz_write_int16_be(ctx, out, n);
	fz_write_int32_be(ctx, out, h);
	fz_write_int32_be(ctx, out, w);
	fz_write_int16_be(ctx, out, 8); /* bits per channel */

	switch (c)
	{
	case 0:
	case 1:
		fz_write_int16_be(ctx, out, 1); /* Greyscale */
		break;
	case 3:
		fz_write_int16_be(ctx, out, 3); /* RGB */
		break;
	case 4:
		fz_write_int16_be(ctx, out, 4); /* CMYK */
		break;
	default:
		fz_write_int16_be(ctx, out, 7); /* Multichannel */
		break;
	}

	/* Color Mode Data Section - empty */
	fz_write_int32_be(ctx, out, 0);

	/* Image Resources Section - Spot Names, Equivalent colors, resolution, ICC Profile */
	/* Spot names */
	len = 0;
	for (i = 0; i < s; i++)
	{
		const char *name = fz_separation_name(ctx, seps, i);
		char text[32];
		size_t len2;
		if (name == NULL)
		{
			fz_snprintf(text, sizeof text, "Spot%d", i-4);
			name = text;
		}
		len2 = strlen(name);
		if (len2 > 255)
			len2 = 255;
		len += len2 + 1;
	}

	/* Write the size of all the following resources */
	fz_write_int32_be(ctx, out,
			(s ? 12 + ((len + 1)&~1) : 0) +	/* Spot Names */
			(s ? 12 + (14 * s) : 0) +	/* DisplayInfo */
			28 +				/* Resolutions */
			(size ? (size+19)&~1 : 0));	/* ICC Profile */

	/* Spot names */
	if (s != 0)
	{
		fz_write_data(ctx, out, ressig, 4);
		fz_write_int16_be(ctx, out, 0x03EE);
		fz_write_int16_be(ctx, out, 0); /* PString */
		fz_write_int32_be(ctx, out, (len + 1)&~1);
		for (i = 0; i < s; i++) {
			size_t len2;
			const char *name = fz_separation_name(ctx, seps, i);
			char text[32];
			if (name == NULL)
			{
				fz_snprintf(text, sizeof text, "Spot%d", i-4);
				name = text;
			}
			len2 = strlen(name);
			if (len2 > 255)
				len2 = 255;
			fz_write_byte(ctx, out, (unsigned char)len2);
			fz_write_data(ctx, out, name, len2);
		}
		if (len & 1)
		{
			fz_write_byte(ctx, out, 0);
		}

		/* DisplayInfo - Colors for each spot channel */
		fz_write_data(ctx, out, ressig, 4);
		fz_write_int16_be(ctx, out, 0x03EF);
		fz_write_int16_be(ctx, out, 0); /* PString */
		fz_write_int32_be(ctx, out, 14 * s); /* Length */
		for (i = 0; i < s; i++) {
			float cmyk[4];
			fz_separation_equivalent(ctx, seps, i, cs_cmyk, cmyk, NULL, fz_default_color_params);
			fz_write_int16_be(ctx, out, 02); /* CMYK */
			/* PhotoShop stores all component values as if they were additive. */
			fz_write_int16_be(ctx, out, 65535 * (1-cmyk[0]));/* Cyan */
			fz_write_int16_be(ctx, out, 65535 * (1-cmyk[1]));/* Magenta */
			fz_write_int16_be(ctx, out, 65535 * (1-cmyk[2]));/* Yellow */
			fz_write_int16_be(ctx, out, 65535 * (1-cmyk[3]));/* Black */
			fz_write_int16_be(ctx, out, 0); /* Opacity 0 to 100 */
			fz_write_byte(ctx, out, 2); /* Don't know */
			fz_write_byte(ctx, out, 0); /* Padding - Always Zero */
		}
	}

	/* ICC Profile - (size + 19)&~1 bytes */
	if (size != 0)
	{
		/* Image Resource block */
		fz_write_data(ctx, out, ressig, 4);
		fz_write_int16_be(ctx, out, 0x40f); /* ICC Profile */
		fz_write_data(ctx, out, "\x07Profile", 8); /* Profile name (must be even!) */
		fz_write_int32_be(ctx, out, (int)size);
		fz_write_data(ctx, out, data, size); /* Actual data */
		if (size & 1)
			fz_write_byte(ctx, out, 0); /* Pad to even */
	}

	/* Image resolution - 28 bytes */
	fz_write_data(ctx, out, ressig, 4);
	fz_write_int16_be(ctx, out, 0x03ED);
	fz_write_int16_be(ctx, out, 0); /* PString */
	fz_write_int32_be(ctx, out, 16); /* Length */
	/* Resolution is specified as a fixed 16.16 bits */
	fz_write_int32_be(ctx, out, writer->super.xres);
	fz_write_int16_be(ctx, out, 1); /* width:  1 --> resolution is pixels per inch */
	fz_write_int16_be(ctx, out, 1); /* width:  1 --> resolution is pixels per inch */
	fz_write_int32_be(ctx, out, writer->super.yres);
	fz_write_int16_be(ctx, out, 1); /* height:  1 --> resolution is pixels per inch */
	fz_write_int16_be(ctx, out, 1); /* height:  1 --> resolution is pixels per inch */

	/* Layer and Mask Information Section */
	fz_write_int32_be(ctx, out, 0);

	/* Image Data Section */
	fz_write_int16_be(ctx, out, 0); /* Raw image data */
}

static void
psd_invert_buffer(unsigned char *buffer, int size)
{
	int k;

	for (k = 0; k < size; k++)
		buffer[k] = 255 - buffer[k];
}

static void
psd_write_band(fz_context *ctx, fz_band_writer *writer_, int stride, int band_start, int band_height, const unsigned char *sp)
{
	psd_band_writer *writer = (psd_band_writer *)(void *)writer_;
	fz_output *out = writer->super.out;
	int y, x, k, finalband;
	int w, h, n;
	unsigned char buffer[256];
	unsigned char *buffer_end = &buffer[sizeof(buffer)];
	unsigned char *b;
	int plane_inc;
	int line_skip;
	int num_additive = writer->num_additive;

	if (!out)
		return;

	w = writer->super.w;
	h = writer->super.h;
	n = writer->super.n;

	finalband = (band_start+band_height >= h);
	if (finalband)
		band_height = h - band_start;

	plane_inc = w * (h - band_height);
	line_skip = stride - w*n;
	b = buffer;
	if (writer->super.alpha)
	{
		const unsigned char *ap = &sp[n-1];
		for (k = 0; k < n-1; k++)
		{
			for (y = 0; y < band_height; y++)
			{
				for (x = 0; x < w; x++)
				{
					int a = *ap;
					ap += n;
					*b++ = a != 0 ? (*sp * 255 + 128)/a : 0;
					sp += n;
					if (b == buffer_end)
					{
						if (k >= num_additive)
							psd_invert_buffer(buffer, sizeof(buffer));
						fz_write_data(ctx, out, buffer, sizeof(buffer));
						b = buffer;
					}
				}
				sp += line_skip;
				ap += line_skip;
			}
			sp -= stride * (ptrdiff_t)band_height - 1;
			ap -= stride * (ptrdiff_t)band_height;
			if (b != buffer)
			{
				if (k >= num_additive)
					psd_invert_buffer(buffer, sizeof(buffer));
				fz_write_data(ctx, out, buffer, b - buffer);
				b = buffer;
			}
			fz_seek_output(ctx, out, plane_inc, SEEK_CUR);
		}
		for (y = 0; y < band_height; y++)
		{
			for (x = 0; x < w; x++)
			{
				*b++ = *sp;
				sp += n;
				if (b == buffer_end)
				{
					fz_write_data(ctx, out, buffer, sizeof(buffer));
					b = buffer;
				}
			}
			sp += line_skip;
		}
		if (b != buffer)
		{
			fz_write_data(ctx, out, buffer, b - buffer);
			b = buffer;
		}
		fz_seek_output(ctx, out, plane_inc, SEEK_CUR);
	}
	else
	{
		for (k = 0; k < n; k++)
		{
			for (y = 0; y < band_height; y++)
			{
				for (x = 0; x < w; x++)
				{
					*b++ = *sp;
					sp += n;
					if (b == buffer_end)
					{
						if (k >= num_additive)
							psd_invert_buffer(buffer, sizeof(buffer));
						fz_write_data(ctx, out, buffer, sizeof(buffer));
						b = buffer;
					}
				}
				sp += line_skip;
			}
			sp -= stride * (ptrdiff_t)band_height - 1;
			if (b != buffer)
			{
				if (k >= num_additive)
					psd_invert_buffer(buffer, sizeof(buffer));
				fz_write_data(ctx, out, buffer, b - buffer);
				b = buffer;
			}
			fz_seek_output(ctx, out, plane_inc, SEEK_CUR);
		}
	}
	fz_seek_output(ctx, out, w * (band_height - h * (int64_t)n), SEEK_CUR);
}

static void
psd_write_trailer(fz_context *ctx, fz_band_writer *writer_)
{
	psd_band_writer *writer = (psd_band_writer *)(void *)writer_;
	fz_output *out = writer->super.out;

	(void)out;
	(void)writer;
}

static void
psd_drop_band_writer(fz_context *ctx, fz_band_writer *writer_)
{
	psd_band_writer *writer = (psd_band_writer *)(void *)writer_;

	(void)writer;
}

fz_band_writer *fz_new_psd_band_writer(fz_context *ctx, fz_output *out)
{
	psd_band_writer *writer = fz_new_band_writer(ctx, psd_band_writer, out);

	writer->super.header = psd_write_header;
	writer->super.band = psd_write_band;
	writer->super.trailer = psd_write_trailer;
	writer->super.drop = psd_drop_band_writer;

	writer->num_additive = 0;

	return &writer->super;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <assert.h>
#include <string.h>

typedef struct {
	fz_band_writer super;
	fz_pwg_options pwg;
} pwg_band_writer;

void
fz_write_pwg_file_header(fz_context *ctx, fz_output *out)
{
	static const unsigned char pwgsig[4] = { 'R', 'a', 'S', '2' };

	/* Sync word */
	fz_write_data(ctx, out, pwgsig, 4);
}

static void
pwg_page_header(fz_context *ctx, fz_output *out, const fz_pwg_options *pwg,
		int xres, int yres, int w, int h, int bpp)
{
	static const char zero[64] = { 0 };
	int i;

	/* Page Header: */
	fz_write_data(ctx, out, pwg ? pwg->media_class : zero, 64);
	fz_write_data(ctx, out, pwg ? pwg->media_color : zero, 64);
	fz_write_data(ctx, out, pwg ? pwg->media_type : zero, 64);
	fz_write_data(ctx, out, pwg ? pwg->output_type : zero, 64);
	fz_write_int32_be(ctx, out, pwg ? pwg->advance_distance : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->advance_media : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->collate : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->cut_media : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->duplex : 0);
	fz_write_int32_be(ctx, out, xres);
	fz_write_int32_be(ctx, out, yres);
	/* CUPS format says that 284->300 are supposed to be the bbox of the
	 * page in points. PWG says 'Reserved'. */
	for (i=284; i < 300; i += 4)
		fz_write_data(ctx, out, zero, 4);
	fz_write_int32_be(ctx, out, pwg ? pwg->insert_sheet : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->jog : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->leading_edge : 0);
	/* CUPS format says that 312->320 are supposed to be the margins of
	 * the lower left hand edge of page in points. PWG says 'Reserved'. */
	for (i=312; i < 320; i += 4)
		fz_write_data(ctx, out, zero, 4);
	fz_write_int32_be(ctx, out, pwg ? pwg->manual_feed : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->media_position : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->media_weight : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->mirror_print : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->negative_print : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->num_copies : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->orientation : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->output_face_up : 0);
	fz_write_int32_be(ctx, out, w * 72/ xres);	/* Page size in points */
	fz_write_int32_be(ctx, out, h * 72/ yres);
	fz_write_int32_be(ctx, out, pwg ? pwg->separations : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->tray_switch : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->tumble : 0);
	fz_write_int32_be(ctx, out, w); /* Page image in pixels */
	fz_write_int32_be(ctx, out, h);
	fz_write_int32_be(ctx, out, pwg ? pwg->media_type_num : 0);
	fz_write_int32_be(ctx, out, bpp < 8 ? 1 : 8); /* Bits per color */
	fz_write_int32_be(ctx, out, bpp); /* Bits per pixel */
	fz_write_int32_be(ctx, out, (w * bpp + 7)/8); /* Bytes per line */
	fz_write_int32_be(ctx, out, 0); /* Chunky pixels */
	switch (bpp)
	{
	case 1: fz_write_int32_be(ctx, out, 3); /* Black */ break;
	case 8: fz_write_int32_be(ctx, out, 18); /* Sgray */ break;
	case 24: fz_write_int32_be(ctx, out, 19); /* Srgb */ break;
	case 32: fz_write_int32_be(ctx, out, 6); /* Cmyk */ break;
	default: fz_throw(ctx, FZ_ERROR_GENERIC, "pixmap bpp must be 1, 8, 24 or 32 to write as pwg");
	}
	fz_write_int32_be(ctx, out, pwg ? pwg->compression : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->row_count : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->row_feed : 0);
	fz_write_int32_be(ctx, out, pwg ? pwg->row_step : 0);
	fz_write_int32_be(ctx, out, bpp <= 8 ? 1 : (bpp>>8)); /* Num Colors */
	for (i=424; i < 452; i += 4)
		fz_write_data(ctx, out, zero, 4);
	fz_write_int32_be(ctx, out, 1); /* TotalPageCount */
	fz_write_int32_be(ctx, out, 1); /* CrossFeedTransform */
	fz_write_int32_be(ctx, out, 1); /* FeedTransform */
	fz_write_int32_be(ctx, out, 0); /* ImageBoxLeft */
	fz_write_int32_be(ctx, out, 0); /* ImageBoxTop */
	fz_write_int32_be(ctx, out, w); /* ImageBoxRight */
	fz_write_int32_be(ctx, out, h); /* ImageBoxBottom */
	for (i=480; i < 1668; i += 4)
		fz_write_data(ctx, out, zero, 4);
	fz_write_data(ctx, out, pwg ? pwg->rendering_intent : zero, 64);
	fz_write_data(ctx, out, pwg ? pwg->page_size_name : zero, 64);
}

/*
	Output a page to a pwg stream to follow a header, or other pages.
*/
void
fz_write_pixmap_as_pwg_page(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap, const fz_pwg_options *pwg)
{
	fz_band_writer *writer = fz_new_pwg_band_writer(ctx, out, pwg);

	fz_try(ctx)
	{
		fz_write_header(ctx, writer, pixmap->w, pixmap->h, pixmap->n, pixmap->alpha, pixmap->xres, pixmap->yres, 0, pixmap->colorspace, pixmap->seps);
		fz_write_band(ctx, writer, pixmap->stride, pixmap->h, pixmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_band_writer(ctx, writer);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

/*
	Output a bitmap page to a pwg stream to follow a header, or other pages.
*/
void
fz_write_bitmap_as_pwg_page(fz_context *ctx, fz_output *out, const fz_bitmap *bitmap, const fz_pwg_options *pwg)
{
	fz_band_writer *writer = fz_new_mono_pwg_band_writer(ctx, out, pwg);

	fz_try(ctx)
	{
		fz_write_header(ctx, writer, bitmap->w, bitmap->h, bitmap->n, 0, bitmap->xres, bitmap->yres, 0, NULL, NULL);
		fz_write_band(ctx, writer, bitmap->stride, bitmap->h, bitmap->samples);
		fz_close_band_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_band_writer(ctx, writer);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_write_pixmap_as_pwg(fz_context *ctx, fz_output *out, const fz_pixmap *pixmap, const fz_pwg_options *pwg)
{
	fz_write_pwg_file_header(ctx, out);
	fz_write_pixmap_as_pwg_page(ctx, out, pixmap, pwg);
}

void
fz_write_bitmap_as_pwg(fz_context *ctx, fz_output *out, const fz_bitmap *bitmap, const fz_pwg_options *pwg)
{
	fz_write_pwg_file_header(ctx, out);
	fz_write_bitmap_as_pwg_page(ctx, out, bitmap, pwg);
}

/*
	Save a pixmap as a pwg

	filename: The filename to save as (including extension).

	append: If non-zero, then append a new page to existing file.

	pwg: NULL, or a pointer to an options structure (initialised to zero
	before being filled in, for future expansion).
*/
void
fz_save_pixmap_as_pwg(fz_context *ctx, fz_pixmap *pixmap, char *filename, int append, const fz_pwg_options *pwg)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, append);
	fz_try(ctx)
	{
		if (!append)
			fz_write_pwg_file_header(ctx, out);
		fz_write_pixmap_as_pwg_page(ctx, out, pixmap, pwg);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

/*
	Save a bitmap as a pwg

	filename: The filename to save as (including extension).

	append: If non-zero, then append a new page to existing file.

	pwg: NULL, or a pointer to an options structure (initialised to zero
	before being filled in, for future expansion).
*/
void
fz_save_bitmap_as_pwg(fz_context *ctx, fz_bitmap *bitmap, char *filename, int append, const fz_pwg_options *pwg)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, append);
	fz_try(ctx)
	{
		if (!append)
			fz_write_pwg_file_header(ctx, out);
		fz_write_bitmap_as_pwg_page(ctx, out, bitmap, pwg);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pwg_write_mono_header(fz_context *ctx, fz_band_writer *writer_, fz_colorspace *cs)
{
	pwg_band_writer *writer = (pwg_band_writer *)writer_;

	pwg_page_header(ctx, writer->super.out, &writer->pwg,
		writer->super.xres, writer->super.yres, writer->super.w, writer->super.h, 1);
}

static void
pwg_write_mono_band(fz_context *ctx, fz_band_writer *writer_, int stride, int band_start, int band_height, const unsigned char *samples)
{
	pwg_band_writer *writer = (pwg_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	const unsigned char *sp;
	int y, x;
	int byte_width;

	/* Now output the actual bitmap, using a packbits like compression */
	sp = samples;
	byte_width = (w+7)/8;
	y = 0;
	while (y < band_height)
	{
		int yrep;

		assert(sp == samples + y * stride);

		/* Count the number of times this line is repeated */
		for (yrep = 1; yrep < 256 && y+yrep < h; yrep++)
		{
			if (memcmp(sp, sp + yrep * stride, byte_width) != 0)
				break;
		}
		fz_write_byte(ctx, out, yrep-1);

		/* Encode the line */
		x = 0;
		while (x < byte_width)
		{
			int d;

			assert(sp == samples + y * stride + x);

			/* How far do we have to look to find a repeated value? */
			for (d = 1; d < 128 && x+d < byte_width; d++)
			{
				if (sp[d-1] == sp[d])
					break;
			}
			if (d == 1)
			{
				int xrep;

				/* We immediately have a repeat (or we've hit
				 * the end of the line). Count the number of
				 * times this value is repeated. */
				for (xrep = 1; xrep < 128 && x+xrep < byte_width; xrep++)
				{
					if (sp[0] != sp[xrep])
						break;
				}
				fz_write_byte(ctx, out, xrep-1);
				fz_write_data(ctx, out, sp, 1);
				sp += xrep;
				x += xrep;
			}
			else
			{
				fz_write_byte(ctx, out, 257-d);
				fz_write_data(ctx, out, sp, d);
				sp += d;
				x += d;
			}
		}

		/* Move to the next line */
		sp += stride*yrep - byte_width;
		y += yrep;
	}
}

/*
	Generate a new band writer for
	PWG format images.
*/
fz_band_writer *fz_new_mono_pwg_band_writer(fz_context *ctx, fz_output *out, const fz_pwg_options *pwg)
{
	pwg_band_writer *writer = fz_new_band_writer(ctx, pwg_band_writer, out);

	writer->super.header = pwg_write_mono_header;
	writer->super.band = pwg_write_mono_band;
	if (pwg)
		writer->pwg = *pwg;
	else
		memset(&writer->pwg, 0, sizeof(writer->pwg));

	return &writer->super;
}

static void
pwg_write_header(fz_context *ctx, fz_band_writer *writer_, fz_colorspace *cs)
{
	pwg_band_writer *writer = (pwg_band_writer *)writer_;
	int n = writer->super.n;

	if (writer->super.s != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PWG band writer cannot cope with spot colors");
	if (writer->super.alpha != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "PWG band writer cannot cope with alpha");
	if (n != 1 && n != 3 && n != 4)
		fz_throw(ctx, FZ_ERROR_GENERIC, "pixmap must be grayscale, rgb or cmyk to write as pwg");

	pwg_page_header(ctx, writer->super.out, &writer->pwg,
			writer->super.xres, writer->super.yres, writer->super.w, writer->super.h, n*8);
}

static void
pwg_write_band(fz_context *ctx, fz_band_writer *writer_, int stride, int band_start, int band_height, const unsigned char *samples)
{
	pwg_band_writer *writer = (pwg_band_writer *)writer_;
	fz_output *out = writer->super.out;
	int w = writer->super.w;
	int h = writer->super.h;
	const unsigned char *sp = samples;
	int n = writer->super.n;
	int ss = w * n;
	int y, x;

	/* Now output the actual bitmap, using a packbits like compression */
	y = 0;
	while (y < h)
	{
		int yrep;

		assert(sp == samples + y * stride);

		/* Count the number of times this line is repeated */
		for (yrep = 1; yrep < 256 && y+yrep < h; yrep++)
		{
			if (memcmp(sp, sp + yrep * stride, ss) != 0)
				break;
		}
		fz_write_byte(ctx, out, yrep-1);

		/* Encode the line */
		x = 0;
		while (x < w)
		{
			int d;

			assert(sp == samples + y * stride + x * n);

			/* How far do we have to look to find a repeated value? */
			for (d = 1; d < 128 && x+d < w; d++)
			{
				if (memcmp(sp + (d-1)*n, sp + d*n, n) == 0)
					break;
			}
			if (d == 1)
			{
				int xrep;

				/* We immediately have a repeat (or we've hit
				 * the end of the line). Count the number of
				 * times this value is repeated. */
				for (xrep = 1; xrep < 128 && x+xrep < w; xrep++)
				{
					if (memcmp(sp, sp + xrep*n, n) != 0)
						break;
				}
				fz_write_byte(ctx, out, xrep-1);
				fz_write_data(ctx, out, sp, n);
				sp += n*xrep;
				x += xrep;
			}
			else
			{
				fz_write_byte(ctx, out, 257-d);
				x += d;
				while (d > 0)
				{
					fz_write_data(ctx, out, sp, n);
					sp += n;
					d--;
				}
			}
		}

		/* Move to the next line */
		sp += stride*(yrep-1);
		y += yrep;
	}
}

/*
	Generate a new band writer for
	contone PWG format images.
*/
fz_band_writer *fz_new_pwg_band_writer(fz_context *ctx, fz_output *out, const fz_pwg_options *pwg)
{
	pwg_band_writer *writer = fz_new_band_writer(ctx, pwg_band_writer, out);

	writer->super.header = pwg_write_header;
	writer->super.band = pwg_write_band;
	if (pwg)
		writer->pwg = *pwg;
	else
		memset(&writer->pwg, 0, sizeof(writer->pwg));

	return &writer->super;
}

/* High-level document writer interface */

const char *fz_pwg_write_options_usage =
	"PWG output options:\n"
	"\tmedia_class=<string>: set the media_class field\n"
	"\tmedia_color=<string>: set the media_color field\n"
	"\tmedia_type=<string>: set the media_type field\n"
	"\toutput_type=<string>: set the output_type field\n"
	"\trendering_intent=<string>: set the rendering_intent field\n"
	"\tpage_size_name=<string>: set the page_size_name field\n"
	"\tadvance_distance=<int>: set the advance_distance field\n"
	"\tadvance_media=<int>: set the advance_media field\n"
	"\tcollate=<int>: set the collate field\n"
	"\tcut_media=<int>: set the cut_media field\n"
	"\tduplex=<int>: set the duplex field\n"
	"\tinsert_sheet=<int>: set the insert_sheet field\n"
	"\tjog=<int>: set the jog field\n"
	"\tleading_edge=<int>: set the leading_edge field\n"
	"\tmanual_feed=<int>: set the manual_feed field\n"
	"\tmedia_position=<int>: set the media_position field\n"
	"\tmedia_weight=<int>: set the media_weight field\n"
	"\tmirror_print=<int>: set the mirror_print field\n"
	"\tnegative_print=<int>: set the negative_print field\n"
	"\tnum_copies=<int>: set the num_copies field\n"
	"\torientation=<int>: set the orientation field\n"
	"\toutput_face_up=<int>: set the output_face_up field\n"
	"\tpage_size_x=<int>: set the page_size_x field\n"
	"\tpage_size_y=<int>: set the page_size_y field\n"
	"\tseparations=<int>: set the separations field\n"
	"\ttray_switch=<int>: set the tray_switch field\n"
	"\ttumble=<int>: set the tumble field\n"
	"\tmedia_type_num=<int>: set the media_type_num field\n"
	"\tcompression=<int>: set the compression field\n"
	"\trow_count=<int>: set the row_count field\n"
	"\trow_feed=<int>: set the row_feed field\n"
	"\trow_step=<int>: set the row_step field\n"
	"\n";

static void
warn_if_long(fz_context *ctx, const char *str, size_t ret)
{
	if (ret > 0)
		fz_warn(ctx, "Option %s is too long, truncated.", str);
}

fz_pwg_options *
fz_parse_pwg_options(fz_context *ctx, fz_pwg_options *opts, const char *args)
{
	const char *val;

	memset(opts, 0, sizeof *opts);

	if (fz_has_option(ctx, args, "media_class", &val))
		warn_if_long(ctx, "media_class", fz_copy_option(ctx, val, opts->media_class, 64));
	if (fz_has_option(ctx, args, "media_color", &val))
		warn_if_long(ctx, "media_color", fz_copy_option(ctx, val, opts->media_color, 64));
	if (fz_has_option(ctx, args, "media_type", &val))
		warn_if_long(ctx, "media_type", fz_copy_option(ctx, val, opts->media_type, 64));
	if (fz_has_option(ctx, args, "output_type", &val))
		warn_if_long(ctx, "output_type", fz_copy_option(ctx, val, opts->output_type, 64));
	if (fz_has_option(ctx, args, "rendering_intent", &val))
		warn_if_long(ctx, "rendering_intent", fz_copy_option(ctx, val, opts->rendering_intent, 64));
	if (fz_has_option(ctx, args, "page_size_name", &val))
		warn_if_long(ctx, "page_size_name", fz_copy_option(ctx, val, opts->page_size_name, 64));
	if (fz_has_option(ctx, args, "advance_distance", &val))
		opts->advance_distance = fz_atoi(val);
	if (fz_has_option(ctx, args, "advance_media", &val))
		opts->advance_media = fz_atoi(val);
	if (fz_has_option(ctx, args, "collate", &val))
		opts->collate = fz_atoi(val);
	if (fz_has_option(ctx, args, "cut_media", &val))
		opts->cut_media = fz_atoi(val);
	if (fz_has_option(ctx, args, "duplex", &val))
		opts->duplex = fz_atoi(val);
	if (fz_has_option(ctx, args, "insert_sheet", &val))
		opts->insert_sheet = fz_atoi(val);
	if (fz_has_option(ctx, args, "jog", &val))
		opts->jog = fz_atoi(val);
	if (fz_has_option(ctx, args, "leading_edge", &val))
		opts->leading_edge = fz_atoi(val);
	if (fz_has_option(ctx, args, "manual_feed", &val))
		opts->manual_feed = fz_atoi(val);
	if (fz_has_option(ctx, args, "media_position", &val))
		opts->media_position = fz_atoi(val);
	if (fz_has_option(ctx, args, "media_weight", &val))
		opts->media_weight = fz_atoi(val);
	if (fz_has_option(ctx, args, "mirror_print", &val))
		opts->mirror_print = fz_atoi(val);
	if (fz_has_option(ctx, args, "negative_print", &val))
		opts->negative_print = fz_atoi(val);
	if (fz_has_option(ctx, args, "num_copies", &val))
		opts->num_copies = fz_atoi(val);
	if (fz_has_option(ctx, args, "orientation", &val))
		opts->orientation = fz_atoi(val);
	if (fz_has_option(ctx, args, "output_face_up", &val))
		opts->output_face_up = fz_atoi(val);
	if (fz_has_option(ctx, args, "page_size_x", &val))
		opts->PageSize[0] = fz_atoi(val);
	if (fz_has_option(ctx, args, "page_size_y", &val))
		opts->PageSize[1] = fz_atoi(val);
	if (fz_has_option(ctx, args, "separations", &val))
		opts->separations = fz_atoi(val);
	if (fz_has_option(ctx, args, "tray_switch", &val))
		opts->tray_switch = fz_atoi(val);
	if (fz_has_option(ctx, args, "tumble", &val))
		opts->tumble = fz_atoi(val);
	if (fz_has_option(ctx, args, "media_type_num", &val))
		opts->media_type_num = fz_atoi(val);
	if (fz_has_option(ctx, args, "compression", &val))
		opts->compression = fz_atoi(val);
	if (fz_has_option(ctx, args, "row_count", &val))
		opts->row_count = fz_atoi(val);
	if (fz_has_option(ctx, args, "row_feed", &val))
		opts->row_feed = fz_atoi(val);
	if (fz_has_option(ctx, args, "row_step", &val))
		opts->row_step = fz_atoi(val);

	return opts;
}

typedef struct
{
	fz_document_writer super;
	fz_draw_options draw;
	fz_pwg_options pwg;
	int mono;
	fz_pixmap *pixmap;
	fz_output *out;
} fz_pwg_writer;

static fz_device *
pwg_begin_page(fz_context *ctx, fz_document_writer *wri_, fz_rect mediabox)
{
	fz_pwg_writer *wri = (fz_pwg_writer*)wri_;
	return fz_new_draw_device_with_options(ctx, &wri->draw, mediabox, &wri->pixmap);
}

static void
pwg_end_page(fz_context *ctx, fz_document_writer *wri_, fz_device *dev)
{
	fz_pwg_writer *wri = (fz_pwg_writer*)wri_;
	fz_bitmap *bitmap = NULL;

	fz_var(bitmap);

	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		if (wri->mono)
		{
			bitmap = fz_new_bitmap_from_pixmap(ctx, wri->pixmap, NULL);
			fz_write_bitmap_as_pwg_page(ctx, wri->out, bitmap, &wri->pwg);
		}
		else
		{
			fz_write_pixmap_as_pwg_page(ctx, wri->out, wri->pixmap, &wri->pwg);
		}
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_bitmap(ctx, bitmap);
		fz_drop_pixmap(ctx, wri->pixmap);
		wri->pixmap = NULL;
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
pwg_close_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_pwg_writer *wri = (fz_pwg_writer*)wri_;
	fz_close_output(ctx, wri->out);
}

static void
pwg_drop_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_pwg_writer *wri = (fz_pwg_writer*)wri_;
	fz_drop_pixmap(ctx, wri->pixmap);
	fz_drop_output(ctx, wri->out);
}

fz_document_writer *
fz_new_pwg_writer_with_output(fz_context *ctx, fz_output *out, const char *options)
{
	fz_pwg_writer *wri = NULL;
	const char *val;

	fz_var(wri);

	fz_try(ctx)
	{
		wri = fz_new_derived_document_writer(ctx, fz_pwg_writer, pwg_begin_page, pwg_end_page, pwg_close_writer, pwg_drop_writer);
		fz_parse_draw_options(ctx, &wri->draw, options);
		fz_parse_pwg_options(ctx, &wri->pwg, options);
		if (fz_has_option(ctx, options, "colorspace", &val))
			if (fz_option_eq(val, "mono"))
				wri->mono = 1;
		wri->out = out;
		fz_write_pwg_file_header(ctx, wri->out);
	}
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		fz_free(ctx, wri);
		fz_rethrow(ctx);
	}

	return (fz_document_writer*)wri;
}

fz_document_writer *
fz_new_pwg_writer(fz_context *ctx, const char *path, const char *options)
{
	fz_output *out = fz_new_output_with_path(ctx, path ? path : "out.pwg", 0);
	return fz_new_pwg_writer_with_output(ctx, out, options);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <limits.h>

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

typedef struct
{
	fz_document_writer super;
	char *path;
	int count;
	fz_output *out;
	int text_format;
	int reuse_images;
	int id;
} fz_svg_writer;

const char *fz_svg_write_options_usage =
	"SVG output options:\n"
	"\ttext=text: Emit text as <text> elements (inaccurate fonts).\n"
	"\ttext=path: Emit text as <path> elements (accurate fonts).\n"
	"\tno-reuse-images: Do not reuse images using <symbol> definitions.\n"
	"\n"
	;

static fz_device *
svg_begin_page(fz_context *ctx, fz_document_writer *wri_, fz_rect mediabox)
{
	fz_svg_writer *wri = (fz_svg_writer*)wri_;
	char path[PATH_MAX];

	float w = mediabox.x1 - mediabox.x0;
	float h = mediabox.y1 - mediabox.y0;

	wri->count += 1;

	fz_format_output_path(ctx, path, sizeof path, wri->path, wri->count);
	wri->out = fz_new_output_with_path(ctx, path, 0);
	return fz_new_svg_device_with_id(ctx, wri->out, w, h, wri->text_format, wri->reuse_images, &wri->id);
}

static void
svg_end_page(fz_context *ctx, fz_document_writer *wri_, fz_device *dev)
{
	fz_svg_writer *wri = (fz_svg_writer*)wri_;

	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		fz_close_output(ctx, wri->out);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_output(ctx, wri->out);
		wri->out = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
svg_drop_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_svg_writer *wri = (fz_svg_writer*)wri_;
	fz_drop_output(ctx, wri->out);
	fz_free(ctx, wri->path);
}

fz_document_writer *
fz_new_svg_writer(fz_context *ctx, const char *path, const char *args)
{
	const char *val;
	fz_svg_writer *wri = fz_new_derived_document_writer(ctx, fz_svg_writer, svg_begin_page, svg_end_page, NULL, svg_drop_writer);

	wri->text_format = FZ_SVG_TEXT_AS_PATH;
	wri->reuse_images = 1;

	fz_try(ctx)
	{
		if (fz_has_option(ctx, args, "text", &val))
		{
			if (fz_option_eq(val, "text"))
				wri->text_format = FZ_SVG_TEXT_AS_TEXT;
			else if (fz_option_eq(val, "path"))
				wri->text_format = FZ_SVG_TEXT_AS_PATH;
		}
		if (fz_has_option(ctx, args, "no-reuse-images", &val))
			if (fz_option_eq(val, "yes"))
				wri->reuse_images = 0;
		wri->path = fz_strdup(ctx, path ? path : "out-%04d.svg");
	}
	fz_catch(ctx)
	{
		fz_free(ctx, wri);
		fz_rethrow(ctx);
	}

	return (fz_document_writer*)wri;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#define _LARGEFILE_SOURCE
#ifndef _FILE_OFFSET_BITS
#define _FILE_OFFSET_BITS 64
#endif

#include "mupdf/fitz.h"

#include <errno.h>
#include <stdarg.h>
#include <stdio.h>
#include <string.h>
#ifdef _WIN32
#include <io.h>
#include <windows.h>
#else
#include <unistd.h>
#endif

static void
file_write(fz_context *ctx, void *opaque, const void *buffer, size_t count)
{
	FILE *file = opaque;
	size_t n;

	if (count == 0)
		return;

	if (count == 1)
	{
		int x = putc(((unsigned char*)buffer)[0], file);
		if (x == EOF && ferror(file))
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot fwrite: %s", strerror(errno));
		return;
	}

	n = fwrite(buffer, 1, count, file);
	if (n < count && ferror(file))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot fwrite: %s", strerror(errno));
}

static void
stdout_write(fz_context *ctx, void *opaque, const void *buffer, size_t count)
{
	file_write(ctx, stdout, buffer, count);
}

static fz_output fz_stdout_global = {
	NULL,
	stdout_write,
	NULL,
	NULL,
	NULL,
};

fz_output *fz_stdout(fz_context *ctx)
{
	return &fz_stdout_global;
}

static void
stderr_write(fz_context *ctx, void *opaque, const void *buffer, size_t count)
{
	file_write(ctx, stderr, buffer, count);
}

static fz_output fz_stderr_global = {
	NULL,
	stderr_write,
	NULL,
	NULL,
	NULL,
};

fz_output *fz_stderr(fz_context *ctx)
{
	return &fz_stderr_global;
}

#ifdef _WIN32
static void
stdods_write(fz_context *ctx, void *opaque, const void *buffer, size_t count)
{
	unsigned char *buf = fz_malloc(ctx, count+1);

	memcpy(buf, buffer, count);
	buf[count] = 0;
	OutputDebugStringA(buf);
	fz_free(ctx, buf);
}

static fz_output fz_stdods_global = {
	NULL,
	stdods_write,
	NULL,
	NULL,
	NULL,
};

fz_output *fz_stdods(fz_context *ctx)
{
	return &fz_stdods_global;
}
#endif

fz_output *fz_stddbg(fz_context *ctx)
{
	if (ctx->stddbg)
		return ctx->stddbg;

	return fz_stderr(ctx);
}

void fz_set_stddbg(fz_context *ctx, fz_output *out)
{
	if (ctx == NULL)
		return;

	ctx->stddbg = out;
}

static void
file_seek(fz_context *ctx, void *opaque, int64_t off, int whence)
{
	FILE *file = opaque;
#ifdef _WIN32
	int n = _fseeki64(file, off, whence);
#else
	int n = fseeko(file, off, whence);
#endif
	if (n < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot fseek: %s", strerror(errno));
}

static int64_t
file_tell(fz_context *ctx, void *opaque)
{
	FILE *file = opaque;
#ifdef _WIN32
	int64_t off = _ftelli64(file);
#else
	int64_t off = ftello(file);
#endif
	if (off == -1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot ftell: %s", strerror(errno));
	return off;
}

static void
file_drop(fz_context *ctx, void *opaque)
{
	FILE *file = opaque;
	int n = fclose(file);
	if (n < 0)
		fz_warn(ctx, "cannot fclose: %s", strerror(errno));
}

static fz_stream *
file_as_stream(fz_context *ctx, void *opaque)
{
	FILE *file = opaque;
	fflush(file);
	return fz_open_file_ptr_no_close(ctx, file);
}

static void file_truncate(fz_context *ctx, void *opaque)
{
	FILE *file = opaque;
	fflush(file);

#ifdef _WIN32
	{
		__int64 pos = _ftelli64(file);
		if (pos >= 0)
			_chsize_s(fileno(file), pos);
	}
#else
	{
		off_t pos = ftello(file);
		if (pos >= 0)
			(void)ftruncate(fileno(file), pos);
	}
#endif
}

fz_output *
fz_new_output(fz_context *ctx, int bufsiz, void *state, fz_output_write_fn *write, fz_output_close_fn *close, fz_output_drop_fn *drop)
{
	fz_output *out = NULL;

	fz_var(out);

	fz_try(ctx)
	{
		out = fz_malloc_struct(ctx, fz_output);
		out->state = state;
		out->write = write;
		out->close = close;
		out->drop = drop;
		if (bufsiz > 0)
		{
			out->bp = Memento_label(fz_malloc(ctx, bufsiz), "output_buf");
			out->wp = out->bp;
			out->ep = out->bp + bufsiz;
		}
	}
	fz_catch(ctx)
	{
		if (drop)
			drop(ctx, state);
		fz_free(ctx, out);
		fz_rethrow(ctx);
	}
	return out;
}

static void null_write(fz_context *ctx, void *opaque, const void *buffer, size_t count)
{
}

fz_output *
fz_new_output_with_path(fz_context *ctx, const char *filename, int append)
{
	FILE *file;
	fz_output *out;

	if (filename == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "no output to write to");

	if (!strcmp(filename, "/dev/null") || !fz_strcasecmp(filename, "nul:"))
		return fz_new_output(ctx, 0, NULL, null_write, NULL, NULL);

	/* If <append> is false, we use fopen()'s 'x' flag to force an error if
	 * some other process creates the file immediately after we have removed
	 * it - this avoids vunerability where a less-privilege process can create
	 * a link and get us to overwrite a different file. See:
	 * 	https://bugs.ghostscript.com/show_bug.cgi?id=701797
	 * 	http://www.open-std.org/jtc1/sc22//WG14/www/docs/n1339.pdf
	 */
#ifdef _WIN32
	/* Ensure we create a brand new file. We don't want to clobber our old file. */
	if (!append)
	{
		if (fz_remove_utf8(filename) < 0)
			if (errno != ENOENT)
				fz_throw(ctx, FZ_ERROR_GENERIC, "cannot remove file '%s': %s", filename, strerror(errno));
	}
#if defined(__MINGW32__) || defined(__MINGW64__)
	file = fz_fopen_utf8(filename, append ? "rb+" : "wb+"); /* 'x' flag not suported. */
#else
	file = fz_fopen_utf8(filename, append ? "rb+" : "wb+x");
#endif
	if (append)
	{
		if (file == NULL)
			file = fz_fopen_utf8(filename, "wb+");
		else
			fseek(file, 0, SEEK_END);
	}
#else
	/* Ensure we create a brand new file. We don't want to clobber our old file. */
	if (!append)
	{
		if (remove(filename) < 0)
			if (errno != ENOENT)
				fz_throw(ctx, FZ_ERROR_GENERIC, "cannot remove file '%s': %s", filename, strerror(errno));
	}
	file = fopen(filename, append ? "rb+" : "wb+x");
	if (file == NULL && append)
		file = fopen(filename, "wb+");
#endif
	if (!file)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot open file '%s': %s", filename, strerror(errno));

	setvbuf(file, NULL, _IONBF, 0); /* we do our own buffering */
	out = fz_new_output(ctx, 8192, file, file_write, NULL, file_drop);
	out->seek = file_seek;
	out->tell = file_tell;
	out->as_stream = file_as_stream;
	out->truncate = file_truncate;

	return out;
}

static void
buffer_write(fz_context *ctx, void *opaque, const void *data, size_t len)
{
	fz_buffer *buffer = opaque;
	fz_append_data(ctx, buffer, data, len);
}

static void
buffer_seek(fz_context *ctx, void *opaque, int64_t off, int whence)
{
	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot seek in buffer: %s", strerror(errno));
}

static int64_t
buffer_tell(fz_context *ctx, void *opaque)
{
	fz_buffer *buffer = opaque;
	return (int64_t)buffer->len;
}

static void
buffer_drop(fz_context *ctx, void *opaque)
{
	fz_buffer *buffer = opaque;
	fz_drop_buffer(ctx, buffer);
}

fz_output *
fz_new_output_with_buffer(fz_context *ctx, fz_buffer *buf)
{
	fz_output *out = fz_new_output(ctx, 0, fz_keep_buffer(ctx, buf), buffer_write, NULL, buffer_drop);
	out->seek = buffer_seek;
	out->tell = buffer_tell;
	return out;
}

void
fz_close_output(fz_context *ctx, fz_output *out)
{
	if (out == NULL)
		return;
	fz_flush_output(ctx, out);
	if (out->close)
		out->close(ctx, out->state);
	out->close = NULL;
}

void
fz_drop_output(fz_context *ctx, fz_output *out)
{
	if (out)
	{
		if (out->close)
			fz_warn(ctx, "dropping unclosed output");
		if (out->drop)
			out->drop(ctx, out->state);
		fz_free(ctx, out->bp);
		if (out != &fz_stdout_global && out != &fz_stderr_global)
			fz_free(ctx, out);
	}
}

void
fz_seek_output(fz_context *ctx, fz_output *out, int64_t off, int whence)
{
	if (out->seek == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot seek in unseekable output stream\n");
	fz_flush_output(ctx, out);
	out->seek(ctx, out->state, off, whence);
}

int64_t
fz_tell_output(fz_context *ctx, fz_output *out)
{
	if (out->tell == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot tell in untellable output stream\n");
	if (out->bp)
		return out->tell(ctx, out->state) + (out->wp - out->bp);
	return out->tell(ctx, out->state);
}

fz_stream *
fz_stream_from_output(fz_context *ctx, fz_output *out)
{
	if (out->as_stream == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot derive input stream from output stream");
	fz_flush_output(ctx, out);
	return out->as_stream(ctx, out->state);
}

void
fz_truncate_output(fz_context *ctx, fz_output *out)
{
	if (out->truncate == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot truncate this output stream");
	fz_flush_output(ctx, out);
	out->truncate(ctx, out->state);
}

static void
fz_write_emit(fz_context *ctx, void *out, int c)
{
	fz_write_byte(ctx, out, c);
}

void
fz_write_vprintf(fz_context *ctx, fz_output *out, const char *fmt, va_list args)
{
	fz_format_string(ctx, out, fz_write_emit, fmt, args);
}

void
fz_write_printf(fz_context *ctx, fz_output *out, const char *fmt, ...)
{
	va_list args;
	va_start(args, fmt);
	fz_format_string(ctx, out, fz_write_emit, fmt, args);
	va_end(args);
}

void
fz_flush_output(fz_context *ctx, fz_output *out)
{
	fz_write_bits_sync(ctx, out);
	if (out->wp > out->bp)
	{
		out->write(ctx, out->state, out->bp, out->wp - out->bp);
		out->wp = out->bp;
	}
}

void
fz_write_byte(fz_context *ctx, fz_output *out, unsigned char x)
{
	if (out->bp)
	{
		if (out->wp == out->ep)
		{
			out->write(ctx, out->state, out->bp, out->wp - out->bp);
			out->wp = out->bp;
		}
		*out->wp++ = x;
	}
	else
	{
		out->write(ctx, out->state, &x, 1);
	}
}

void
fz_write_char(fz_context *ctx, fz_output *out, char x)
{
	fz_write_byte(ctx, out, (unsigned char)x);
}

void
fz_write_data(fz_context *ctx, fz_output *out, const void *data_, size_t size)
{
	const char *data = data_;

	if (out->bp)
	{
		if (size >= (size_t) (out->ep - out->bp)) /* too large for buffer */
		{
			if (out->wp > out->bp)
			{
				out->write(ctx, out->state, out->bp, out->wp - out->bp);
				out->wp = out->bp;
			}
			out->write(ctx, out->state, data, size);
		}
		else if (out->wp + size <= out->ep) /* fits in current buffer */
		{
			memcpy(out->wp, data, size);
			out->wp += size;
		}
		else /* fits if we flush first */
		{
			size_t n = out->ep - out->wp;
			memcpy(out->wp, data, n);
			out->write(ctx, out->state, out->bp, out->ep - out->bp);
			memcpy(out->bp, data + n, size - n);
			out->wp = out->bp + size - n;
		}
	}
	else
	{
		out->write(ctx, out->state, data, size);
	}
}

void
fz_write_buffer(fz_context *ctx, fz_output *out, fz_buffer *buf)
{
	fz_write_data(ctx, out, buf->data, buf->len);
}

void
fz_write_string(fz_context *ctx, fz_output *out, const char *s)
{
	fz_write_data(ctx, out, s, strlen(s));
}

void
fz_write_int32_be(fz_context *ctx, fz_output *out, int x)
{
	char data[4];

	data[0] = x>>24;
	data[1] = x>>16;
	data[2] = x>>8;
	data[3] = x;

	fz_write_data(ctx, out, data, 4);
}

void
fz_write_uint32_be(fz_context *ctx, fz_output *out, unsigned int x)
{
	fz_write_int32_be(ctx, out, (unsigned int)x);
}

void
fz_write_int32_le(fz_context *ctx, fz_output *out, int x)
{
	char data[4];

	data[0] = x;
	data[1] = x>>8;
	data[2] = x>>16;
	data[3] = x>>24;

	fz_write_data(ctx, out, data, 4);
}

void
fz_write_uint32_le(fz_context *ctx, fz_output *out, unsigned int x)
{
	fz_write_int32_le(ctx, out, (int)x);
}

void
fz_write_int16_be(fz_context *ctx, fz_output *out, int x)
{
	char data[2];

	data[0] = x>>8;
	data[1] = x;

	fz_write_data(ctx, out, data, 2);
}

void
fz_write_uint16_be(fz_context *ctx, fz_output *out, unsigned int x)
{
	fz_write_int16_be(ctx, out, (int)x);
}

void
fz_write_int16_le(fz_context *ctx, fz_output *out, int x)
{
	char data[2];

	data[0] = x;
	data[1] = x>>8;

	fz_write_data(ctx, out, data, 2);
}

void
fz_write_uint16_le(fz_context *ctx, fz_output *out, unsigned int x)
{
	fz_write_int16_le(ctx, out, (int)x);
}

void
fz_write_float_le(fz_context *ctx, fz_output *out, float f)
{
	union {float f; int32_t i;} u;
	u.f = f;
	fz_write_int32_le(ctx, out, u.i);
}

void
fz_write_float_be(fz_context *ctx, fz_output *out, float f)
{
	union {float f; int32_t i;} u;
	u.f = f;
	fz_write_int32_be(ctx, out, u.i);
}

void
fz_write_rune(fz_context *ctx, fz_output *out, int rune)
{
	char data[10];
	fz_write_data(ctx, out, data, fz_runetochar(data, rune));
}

void
fz_write_base64(fz_context *ctx, fz_output *out, const unsigned char *data, size_t size, int newline)
{
	static const char set[64] = "ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789+/";
	size_t i;
	for (i = 0; i + 3 <= size; i += 3)
	{
		int c = data[i];
		int d = data[i+1];
		int e = data[i+2];
		if (newline && (i & 15) == 0)
			fz_write_byte(ctx, out, '\n');
		fz_write_byte(ctx, out, set[c>>2]);
		fz_write_byte(ctx, out, set[((c&3)<<4)|(d>>4)]);
		fz_write_byte(ctx, out, set[((d&15)<<2)|(e>>6)]);
		fz_write_byte(ctx, out, set[e&63]);
	}
	if (size - i == 2)
	{
		int c = data[i];
		int d = data[i+1];
		fz_write_byte(ctx, out, set[c>>2]);
		fz_write_byte(ctx, out, set[((c&3)<<4)|(d>>4)]);
		fz_write_byte(ctx, out, set[((d&15)<<2)]);
		fz_write_byte(ctx, out, '=');
	}
	else if (size - i == 1)
	{
		int c = data[i];
		fz_write_byte(ctx, out, set[c>>2]);
		fz_write_byte(ctx, out, set[((c&3)<<4)]);
		fz_write_byte(ctx, out, '=');
		fz_write_byte(ctx, out, '=');
	}
}

void
fz_write_base64_buffer(fz_context *ctx, fz_output *out, fz_buffer *buf, int newline)
{
	unsigned char *data;
	size_t size = fz_buffer_storage(ctx, buf, &data);
	fz_write_base64(ctx, out, data, size, newline);
}

void
fz_append_base64(fz_context *ctx, fz_buffer *out, const unsigned char *data, size_t size, int newline)
{
	static const char set[64] = "ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789+/";
	size_t i;
	for (i = 0; i + 3 <= size; i += 3)
	{
		int c = data[i];
		int d = data[i+1];
		int e = data[i+2];
		if (newline && (i & 15) == 0)
			fz_append_byte(ctx, out, '\n');
		fz_append_byte(ctx, out, set[c>>2]);
		fz_append_byte(ctx, out, set[((c&3)<<4)|(d>>4)]);
		fz_append_byte(ctx, out, set[((d&15)<<2)|(e>>6)]);
		fz_append_byte(ctx, out, set[e&63]);
	}
	if (size - i == 2)
	{
		int c = data[i];
		int d = data[i+1];
		fz_append_byte(ctx, out, set[c>>2]);
		fz_append_byte(ctx, out, set[((c&3)<<4)|(d>>4)]);
		fz_append_byte(ctx, out, set[((d&15)<<2)]);
		fz_append_byte(ctx, out, '=');
	}
	else if (size - i == 1)
	{
		int c = data[i];
		fz_append_byte(ctx, out, set[c>>2]);
		fz_append_byte(ctx, out, set[((c&3)<<4)]);
		fz_append_byte(ctx, out, '=');
		fz_append_byte(ctx, out, '=');
	}
}

void
fz_append_base64_buffer(fz_context *ctx, fz_buffer *out, fz_buffer *buf, int newline)
{
	unsigned char *data;
	size_t size = fz_buffer_storage(ctx, buf, &data);
	fz_append_base64(ctx, out, data, size, newline);
}


void
fz_save_buffer(fz_context *ctx, fz_buffer *buf, const char *filename)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, 0);
	fz_try(ctx)
	{
		fz_write_data(ctx, out, buf->data, buf->len);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

fz_band_writer *fz_new_band_writer_of_size(fz_context *ctx, size_t size, fz_output *out)
{
	fz_band_writer *writer = fz_calloc(ctx, size, 1);
	writer->out = out;
	return writer;
}

void fz_write_header(fz_context *ctx, fz_band_writer *writer, int w, int h, int n, int alpha, int xres, int yres, int pagenum, fz_colorspace *cs, fz_separations *seps)
{
	if (writer == NULL || writer->band == NULL)
		return;

	if (w <= 0 || h <= 0 || n <= 0 || alpha < 0 || alpha > 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Invalid bandwriter header dimensions/setup");

	writer->w = w;
	writer->h = h;
	writer->s = fz_count_active_separations(ctx, seps);
	writer->n = n;
	writer->alpha = alpha;
	writer->xres = xres;
	writer->yres = yres;
	writer->pagenum = pagenum;
	writer->line = 0;
	writer->seps = fz_keep_separations(ctx, seps);
	writer->header(ctx, writer, cs);
}

void fz_write_band(fz_context *ctx, fz_band_writer *writer, int stride, int band_height, const unsigned char *samples)
{
	if (writer == NULL || writer->band == NULL)
		return;
	if (writer->line + band_height > writer->h)
		band_height = writer->h - writer->line;
	if (band_height < 0) {
		fz_throw(ctx, FZ_ERROR_GENERIC, "Too much band data!");
	}
	if (band_height > 0) {
		writer->band(ctx, writer, stride, writer->line, band_height, samples);
		writer->line += band_height;
	}
	if (writer->line == writer->h && writer->trailer) {
		writer->trailer(ctx, writer);
		/* Protect against more band_height == 0 calls */
		writer->line++;
	}
}

void fz_close_band_writer(fz_context *ctx, fz_band_writer *writer)
{
	if (writer == NULL)
		return;
	if (writer->close != NULL)
		writer->close(ctx, writer);
	writer->close = NULL;
}

void fz_drop_band_writer(fz_context *ctx, fz_band_writer *writer)
{
	if (writer == NULL)
		return;
	if (writer->drop != NULL)
		writer->drop(ctx, writer);
	fz_drop_separations(ctx, writer->seps);
	fz_free(ctx, writer);
}

int fz_output_supports_stream(fz_context *ctx, fz_output *out)
{
	return out != NULL && out->as_stream != NULL;
}

void fz_write_bits(fz_context *ctx, fz_output *out, unsigned int data, int num_bits)
{
	while (num_bits)
	{
		/* How many bits will be left in the current byte after we
		 * insert these bits? */
		int n = 8 - num_bits - out->buffered;
		if (n >= 0)
		{
			/* We can fit our data in. */
			out->bits |= data << n;
			out->buffered += num_bits;
			num_bits = 0;
		}
		else
		{
			/* There are 8 - out->buffered bits left to be filled. We have
			 * num_bits to fill it with, which is more, so we need to throw
			 * away the bottom 'num_bits - (8 - out->buffered)' bits. That's
			 * num_bits + out->buffered - 8 = -(8 - num_bits - out_buffered) = -n */
			out->bits |= data >> -n;
			data &= ~(out->bits << -n);
			num_bits = -n;
			out->buffered = 8;
		}
		if (out->buffered == 8)
		{
			fz_write_byte(ctx, out, out->bits);
			out->buffered = 0;
			out->bits = 0;
		}
	}

}

void fz_write_bits_sync(fz_context *ctx, fz_output *out)
{
	if (out->buffered == 0)
		return;
	fz_write_bits(ctx, out, 0, 8 - out->buffered);
}







mupdf-1.21.1-source/source/fitz/paint-glyph.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
	This file is #included by draw-paint.c multiple times to
	produce optimised plotters.
*/

#ifdef ALPHA
#define NAME alpha
#else
#define NAME solid
#endif

#ifdef DA
#define NAME2 _da
#else
#define NAME2
#endif

#ifdef EOP
#define NAME3 _op
#else
#define NAME3
#endif

#define FUNCTION_NAMER(NAME,N,NAME2,NAME3) fz_paint_glyph_##NAME##_##N##NAME2##NAME3
#define FUNCTION_NAME(NAME,N,NAME2,NAME3) FUNCTION_NAMER(NAME,N,NAME2,NAME3)

#ifdef EOP
#define IF_OVERPRINT_COMPONENT(k) if (fz_overprint_component(eop, k))
#else
#define IF_OVERPRINT_COMPONENT(k) if (1)
#endif

static fz_forceinline void
FUNCTION_NAME(NAME,N,NAME2,NAME3)(const unsigned char * FZ_RESTRICT colorbv,
#ifndef N
				const int n1,
#endif
				int span, unsigned char * FZ_RESTRICT dp, const fz_glyph *glyph, int w, int h, int skip_x, int skip_y
#ifdef EOP
				, const fz_overprint *eop
#endif
				)
{
#ifdef N
	const int n1 = N;
#endif
#ifdef DA
	const int n = n1 + 1;
#else
	const int n = n1;
#endif
#ifdef ALPHA
	int sa = FZ_EXPAND(colorbv[n1]);
#else
#if defined(N) && N == 1 && defined(DA)
	const uint16_t color = *(const uint16_t *)colorbv;
#elif defined(N) && N == 3 && defined(DA)
	const uint32_t color = *(const uint32_t *)colorbv;
#elif defined(N) && N == 4 && !defined(DA)
	const uint32_t color = *(const uint32_t *)colorbv;
#endif
#endif
	TRACK_FN();
	while (h--)
	{
		int skip_xx, ww, len, extend;
		const unsigned char *runp;
		unsigned char *ddp = dp;
		int offset = ((int *)(glyph->data))[skip_y++];
		if (offset >= 0)
		{
			int eol = 0;
			runp = &glyph->data[offset];
			extend = 0;
			ww = w;
			skip_xx = skip_x;
			while (skip_xx)
			{
				int v = *runp++;
				switch (v & 3)
				{
				case 0: /* Extend */
					extend = v>>2;
					len = 0;
					break;
				case 1: /* Transparent */
					len = (v>>2) + 1 + (extend<<6);
					extend = 0;
					if (len > skip_xx)
					{
						len -= skip_xx;
						goto transparent_run;
					}
					break;
				case 2: /* Solid */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
					if (len > skip_xx)
					{
						len -= skip_xx;
						goto solid_run;
					}
					break;
				default: /* Intermediate */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
					if (len > skip_xx)
					{
						runp += skip_xx;
						len -= skip_xx;
						goto intermediate_run;
					}
					runp += len;
					break;
				}
				if (eol)
				{
					ww = 0;
					break;
				}
				skip_xx -= len;
			}
			while (ww > 0)
			{
				int v = *runp++;
				switch(v & 3)
				{
				case 0: /* Extend */
					extend = v>>2;
					break;
				case 1: /* Transparent */
					len = (v>>2) + 1 + (extend<<6);
					extend = 0;
transparent_run:
					if (len > ww)
						len = ww;
					ww -= len;
					ddp += len * n;
					break;
				case 2: /* Solid */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
solid_run:
					if (len > ww)
						len = ww;
					ww -= len;
					do
					{
#ifdef ALPHA
#if defined(N) && N == 1
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = FZ_BLEND(colorbv[0], ddp[0], sa);
#ifdef DA
						ddp[1] = FZ_BLEND(0xFF, ddp[1], sa);
						ddp += 2;
#else
						ddp++;
#endif
#elif defined(N) && N == 3
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = FZ_BLEND(colorbv[0], ddp[0], sa);
						IF_OVERPRINT_COMPONENT(1)
							ddp[1] = FZ_BLEND(colorbv[1], ddp[1], sa);
						IF_OVERPRINT_COMPONENT(2)
							ddp[2] = FZ_BLEND(colorbv[2], ddp[2], sa);
#ifdef DA
						ddp[3] = FZ_BLEND(0xFF, ddp[3], sa);
						ddp += 4;
#else
						ddp += 3;
#endif
#elif defined(N) && N == 4
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = FZ_BLEND(colorbv[0], ddp[0], sa);
						IF_OVERPRINT_COMPONENT(1)
							ddp[1] = FZ_BLEND(colorbv[1], ddp[1], sa);
						IF_OVERPRINT_COMPONENT(2)
							ddp[2] = FZ_BLEND(colorbv[2], ddp[2], sa);
						IF_OVERPRINT_COMPONENT(3)
							ddp[3] = FZ_BLEND(colorbv[3], ddp[3], sa);
#ifdef DA
						ddp[4] = FZ_BLEND(0xFF, ddp[4], sa);
						ddp += 5;
#else
						ddp += 4;
#endif
#else
						int k = 0;
						do
						{
							IF_OVERPRINT_COMPONENT(k)
								*ddp = FZ_BLEND(colorbv[k], *ddp, sa);
							k++;
							ddp++;
						}
						while (k != n1);
#ifdef DA
						*ddp = FZ_BLEND(0xFF, *ddp, sa);
						ddp++;
#endif
#endif
#else
#if defined(N) && N == 1
#ifdef DA
#ifdef EOP
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = colorbv[0];
						IF_OVERPRINT_COMPONENT(1)
							*ddp[1] = colorbv[1];
#else
						*(uint16_t *)ddp = color;
#endif
						ddp += 2;
#else
						*ddp++ = colorbv[0];
#endif
#elif defined(N) && N == 3
#ifdef DA
#ifdef EOP
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = colorbv[0];
						IF_OVERPRINT_COMPONENT(1)
							ddp[1] = colorbv[1];
						IF_OVERPRINT_COMPONENT(2)
							ddp[2] = colorbv[2];
						IF_OVERPRINT_COMPONENT(3)
#else
						*(uint32_t *)ddp = color;
#endif
						ddp += 4;
#else
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = colorbv[0];
						IF_OVERPRINT_COMPONENT(1)
							ddp[1] = colorbv[1];
						IF_OVERPRINT_COMPONENT(2)
							ddp[2] = colorbv[2];
						ddp += 3;
#endif
#elif defined(N) && N == 4
#ifdef DA
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = colorbv[0];
						IF_OVERPRINT_COMPONENT(1)
							ddp[1] = colorbv[1];
						IF_OVERPRINT_COMPONENT(2)
							ddp[2] = colorbv[2];
						IF_OVERPRINT_COMPONENT(3)
							ddp[3] = colorbv[3];
						ddp[4] = colorbv[4];
						ddp += 5;
#else
#ifdef EOP
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = colorbv[0];
						IF_OVERPRINT_COMPONENT(1)
							ddp[1] = colorbv[1];
						IF_OVERPRINT_COMPONENT(2)
							ddp[2] = colorbv[2];
						ddp[3] = colorbv[3];
#else
						*(uint32_t *)ddp = color;
#endif
						ddp += 4;
#endif
#else
						int k = 0;
						do
						{
							IF_OVERPRINT_COMPONENT(k)
								*ddp = colorbv[k];
							k++;
							ddp++;
						}
						while (k != n);
#endif
#endif
					}
					while (--len);
					break;
				default: /* Intermediate */
					eol = v & 4;
					len = (v>>3) + 1 + (extend<<5);
					extend = 0;
intermediate_run:
					if (len > ww)
						len = ww;
					ww -= len;
					do
					{
						int k = 0;
						int a = *runp++;
#ifdef ALPHA
						a = FZ_COMBINE(sa, FZ_EXPAND(a));
#else
						a = FZ_EXPAND(a);
#endif
						(void)k;
#if defined(N) && N == 1
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = FZ_BLEND(colorbv[0], ddp[0], a);
#ifdef DA
						ddp[1] = FZ_BLEND(0xFF, ddp[1], a);
						ddp += 2;
#else
						ddp++;
#endif
#elif defined(N) && N == 3
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = FZ_BLEND(colorbv[0], ddp[0], a);
						IF_OVERPRINT_COMPONENT(1)
							ddp[1] = FZ_BLEND(colorbv[1], ddp[1], a);
						IF_OVERPRINT_COMPONENT(2)
							ddp[2] = FZ_BLEND(colorbv[2], ddp[2], a);
#ifdef DA
						ddp[3] = FZ_BLEND(0xFF, ddp[3], a);
						ddp += 4;
#else
						ddp += 3;
#endif
#elif defined(N) && N == 4
						IF_OVERPRINT_COMPONENT(0)
							ddp[0] = FZ_BLEND(colorbv[0], ddp[0], a);
						IF_OVERPRINT_COMPONENT(1)
							ddp[1] = FZ_BLEND(colorbv[1], ddp[1], a);
						IF_OVERPRINT_COMPONENT(2)
							ddp[2] = FZ_BLEND(colorbv[2], ddp[2], a);
						IF_OVERPRINT_COMPONENT(3)
							ddp[3] = FZ_BLEND(colorbv[3], ddp[3], a);
#ifdef DA
						ddp[4] = FZ_BLEND(0xFF, ddp[4], a);
						ddp += 5;
#else
						ddp += 4;
#endif
#else
						do
						{
							IF_OVERPRINT_COMPONENT(k)
								*ddp = FZ_BLEND(colorbv[k], *ddp, a);
							k++;
							ddp++;
						}
						while (k != n1);
#ifdef DA
						*ddp = FZ_BLEND(0xFF, *ddp, a);
						ddp++;
#endif
#endif
					}
					while (--len);
					break;
				}
				if (eol)
					break;
			}
		}
		dp += span;
	}
}

#undef NAME
#undef ALPHA
#undef NAME2
#undef NAME3
#undef EOP
#undef DA
#undef N
#undef FUNCTION_NAMER
#undef FUNCTION_NAME
#undef IF_OVERPRINT_COMPONENT







mupdf-1.21.1-source/source/fitz/path.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <assert.h>

// Thoughts for further optimisations:
// All paths start with MoveTo. We could probably avoid most cases where
// we store that. The next thing after a close must be a move.
// Commands are MOVE, LINE, HORIZ, VERT, DEGEN, CURVE, CURVEV, CURVEY, QUAD, RECT.
// We'd need to drop 2 to get us down to 3 bits.
// Commands can be followed by CLOSE. Use 1 bit for close.
// PDF 'RECT' implies close according to the spec, but I suspect
// we can ignore this as filling closes implicitly.
// We use a single bit in the path header to tell us whether we have
// a trailing move. Trailing moves can always be stripped when path
// construction completes.

typedef enum
{
	FZ_MOVETO = 'M',
	FZ_LINETO = 'L',
	FZ_DEGENLINETO = 'D',
	FZ_CURVETO = 'C',
	FZ_CURVETOV = 'V',
	FZ_CURVETOY = 'Y',
	FZ_HORIZTO = 'H',
	FZ_VERTTO = 'I',
	FZ_QUADTO = 'Q',
	FZ_RECTTO = 'R',
	FZ_MOVETOCLOSE = 'm',
	FZ_LINETOCLOSE = 'l',
	FZ_DEGENLINETOCLOSE = 'd',
	FZ_CURVETOCLOSE = 'c',
	FZ_CURVETOVCLOSE = 'v',
	FZ_CURVETOYCLOSE = 'y',
	FZ_HORIZTOCLOSE = 'h',
	FZ_VERTTOCLOSE = 'i',
	FZ_QUADTOCLOSE = 'q',
} fz_path_item_kind;

struct fz_path
{
	int8_t refs;
	uint8_t packed;
	int cmd_len, cmd_cap;
	unsigned char *cmds;
	int coord_len, coord_cap;
	float *coords;
	fz_point current;
	fz_point begin;
};

typedef struct
{
	int8_t refs;
	uint8_t packed;
	uint8_t coord_len;
	uint8_t cmd_len;
} fz_packed_path;

/*
	Paths are created UNPACKED. That means we have a fz_path
	structure with coords and cmds pointing to malloced blocks.

	After they have been completely constructed, callers may choose
	to 'pack' them into some target block of memory. If if coord_len
	and cmd_len are both < 256, then they are PACKED_FLAT into an
	fz_packed_path with the coords and cmds in the bytes afterwards,
	all inside the target block. If they cannot be accomodated in
	that way, then they are PACKED_OPEN, where an fz_path is put
	into the target block, and cmds and coords remain pointers to
	allocated blocks.
*/
enum
{
	FZ_PATH_UNPACKED = 0,
	FZ_PATH_PACKED_FLAT = 1,
	FZ_PATH_PACKED_OPEN = 2
};

#define LAST_CMD(path) ((path)->cmd_len > 0 ? (path)->cmds[(path)->cmd_len-1] : 0)

fz_path *
fz_new_path(fz_context *ctx)
{
	fz_path *path;

	path = fz_malloc_struct(ctx, fz_path);
	path->refs = 1;
	path->packed = FZ_PATH_UNPACKED;
	path->current.x = 0;
	path->current.y = 0;
	path->begin.x = 0;
	path->begin.y = 0;

	return path;
}

/*
	Take an additional reference to
	a path.

	No modifications should be carried out on a path
	to which more than one reference is held, as
	this can cause race conditions.
*/
fz_path *
fz_keep_path(fz_context *ctx, const fz_path *pathc)
{
	fz_path *path = (fz_path *)pathc; /* Explicit cast away of const */

	if (path == NULL)
		return NULL;
	if (path->refs == 1 && path->packed == FZ_PATH_UNPACKED)
		fz_trim_path(ctx, path);
	return fz_keep_imp8(ctx, path, &path->refs);
}

void
fz_drop_path(fz_context *ctx, const fz_path *pathc)
{
	fz_path *path = (fz_path *)pathc; /* Explicit cast away of const */

	if (fz_drop_imp8(ctx, path, &path->refs))
	{
		if (path->packed != FZ_PATH_PACKED_FLAT)
		{
			fz_free(ctx, path->cmds);
			fz_free(ctx, path->coords);
		}
		if (path->packed == FZ_PATH_UNPACKED)
			fz_free(ctx, path);
	}
}

int fz_packed_path_size(const fz_path *path)
{
	switch (path->packed)
	{
	case FZ_PATH_UNPACKED:
		if (path->cmd_len > 255 || path->coord_len > 255)
			return sizeof(fz_path);
		return sizeof(fz_packed_path) + sizeof(float) * path->coord_len + sizeof(uint8_t) * path->cmd_len;
	case FZ_PATH_PACKED_OPEN:
		return sizeof(fz_path);
	case FZ_PATH_PACKED_FLAT:
	{
		fz_packed_path *pack = (fz_packed_path *)path;
		return sizeof(fz_packed_path) + sizeof(float) * pack->coord_len + sizeof(uint8_t) * pack->cmd_len;
	}
	default:
		assert("This never happens" == NULL);
		return 0;
	}
}

size_t
fz_pack_path(fz_context *ctx, uint8_t *pack_, size_t max, const fz_path *path)
{
	uint8_t *ptr;
	size_t size;

	if (path->packed == FZ_PATH_PACKED_FLAT)
	{
		fz_packed_path *pack = (fz_packed_path *)path;
		fz_packed_path *out = (fz_packed_path *)pack_;
		size = sizeof(fz_packed_path) + sizeof(float) * pack->coord_len + sizeof(uint8_t) * pack->cmd_len;

		if (size > max)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Can't pack a path that small!");

		if (out)
		{
			out->refs = 1;
			out->packed = FZ_PATH_PACKED_FLAT;
			out->coord_len = pack->coord_len;
			out->cmd_len = pack->cmd_len;
			memcpy(&out[1], &pack[1], size - sizeof(*out));
		}
		return size;
	}

	size = sizeof(fz_packed_path) + sizeof(float) * path->coord_len + sizeof(uint8_t) * path->cmd_len;

	/* If the path can't be packed flat, then pack it open */
	if (path->cmd_len > 255 || path->coord_len > 255 || size > max)
	{
		fz_path *pack = (fz_path *)pack_;

		if (sizeof(fz_path) > max)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Can't pack a path that small!");

		if (pack != NULL)
		{
			pack->refs = 1;
			pack->packed = FZ_PATH_PACKED_OPEN;
			pack->current.x = 0;
			pack->current.y = 0;
			pack->begin.x = 0;
			pack->begin.y = 0;
			pack->coord_cap = path->coord_len;
			pack->coord_len = path->coord_len;
			pack->cmd_cap = path->cmd_len;
			pack->cmd_len = path->cmd_len;
			pack->coords = Memento_label(fz_malloc_array(ctx, path->coord_len, float), "path_packed_coords");
			fz_try(ctx)
			{
				pack->cmds = Memento_label(fz_malloc_array(ctx, path->cmd_len, uint8_t), "path_packed_cmds");
			}
			fz_catch(ctx)
			{
				fz_free(ctx, pack->coords);
				fz_rethrow(ctx);
			}
			memcpy(pack->coords, path->coords, sizeof(float) * path->coord_len);
			memcpy(pack->cmds, path->cmds, sizeof(uint8_t) * path->cmd_len);
		}
		return sizeof(fz_path);
	}
	else
	{
		fz_packed_path *pack = (fz_packed_path *)pack_;

		if (pack != NULL)
		{
			pack->refs = 1;
			pack->packed = FZ_PATH_PACKED_FLAT;
			pack->cmd_len = path->cmd_len;
			pack->coord_len = path->coord_len;
			ptr = (uint8_t *)&pack[1];
			memcpy(ptr, path->coords, sizeof(float) * path->coord_len);
			ptr += sizeof(float) * path->coord_len;
			memcpy(ptr, path->cmds, sizeof(uint8_t) * path->cmd_len);
		}

		return size;
	}
}

static void
push_cmd(fz_context *ctx, fz_path *path, int cmd)
{
	if (path->refs != 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot modify shared paths");

	if (path->cmd_len + 1 >= path->cmd_cap)
	{
		int new_cmd_cap = fz_maxi(16, path->cmd_cap * 2);
		path->cmds = fz_realloc_array(ctx, path->cmds, new_cmd_cap, unsigned char);
		path->cmd_cap = new_cmd_cap;
	}

	path->cmds[path->cmd_len++] = cmd;
}

static void
push_coord(fz_context *ctx, fz_path *path, float x, float y)
{
	if (path->coord_len + 2 >= path->coord_cap)
	{
		int new_coord_cap = fz_maxi(32, path->coord_cap * 2);
		path->coords = fz_realloc_array(ctx, path->coords, new_coord_cap, float);
		path->coord_cap = new_coord_cap;
	}

	path->coords[path->coord_len++] = x;
	path->coords[path->coord_len++] = y;

	path->current.x = x;
	path->current.y = y;
}

static void
push_ord(fz_context *ctx, fz_path *path, float xy, int isx)
{
	if (path->coord_len + 1 >= path->coord_cap)
	{
		int new_coord_cap = fz_maxi(32, path->coord_cap * 2);
		path->coords = fz_realloc_array(ctx, path->coords, new_coord_cap, float);
		path->coord_cap = new_coord_cap;
	}

	path->coords[path->coord_len++] = xy;

	if (isx)
		path->current.x = xy;
	else
		path->current.y = xy;
}

fz_point
fz_currentpoint(fz_context *ctx, fz_path *path)
{
	return path->current;
}

void
fz_moveto(fz_context *ctx, fz_path *path, float x, float y)
{
	if (path->packed)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot modify a packed path");

	if (path->cmd_len > 0 && LAST_CMD(path) == FZ_MOVETO)
	{
		/* Collapse moveto followed by moveto. */
		path->coords[path->coord_len-2] = x;
		path->coords[path->coord_len-1] = y;
		path->current.x = x;
		path->current.y = y;
		path->begin = path->current;
		return;
	}

	push_cmd(ctx, path, FZ_MOVETO);
	push_coord(ctx, path, x, y);

	path->begin = path->current;
}

void
fz_lineto(fz_context *ctx, fz_path *path, float x, float y)
{
	float x0, y0;

	if (path->packed)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot modify a packed path");

	x0 = path->current.x;
	y0 = path->current.y;

	if (path->cmd_len == 0)
	{
		fz_warn(ctx, "lineto with no current point");
		return;
	}

	/* (Anything other than MoveTo) followed by (LineTo the same place) is a nop */
	if (LAST_CMD(path) != FZ_MOVETO && x0 == x && y0 == y)
		return;

	if (x0 == x)
	{
		if (y0 == y)
		{
			if (LAST_CMD(path) != FZ_MOVETO)
				return;
			push_cmd(ctx, path, FZ_DEGENLINETO);
		}
		else
		{
			push_cmd(ctx, path, FZ_VERTTO);
			push_ord(ctx, path, y, 0);
		}
	}
	else if (y0 == y)
	{
		push_cmd(ctx, path, FZ_HORIZTO);
		push_ord(ctx, path, x, 1);
	}
	else
	{
		push_cmd(ctx, path, FZ_LINETO);
		push_coord(ctx, path, x, y);
	}
}

void
fz_curveto(fz_context *ctx, fz_path *path,
	float x1, float y1,
	float x2, float y2,
	float x3, float y3)
{
	float x0, y0;

	if (path->packed)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot modify a packed path");

	x0 = path->current.x;
	y0 = path->current.y;

	if (path->cmd_len == 0)
	{
		fz_warn(ctx, "curveto with no current point");
		return;
	}

	/* Check for degenerate cases: */
	if (x0 == x1 && y0 == y1)
	{
		if (x2 == x3 && y2 == y3)
		{
			/* If (x1,y1)==(x2,y2) and prev wasn't a moveto, then skip */
			if (x1 == x2 && y1 == y2 && LAST_CMD(path) != FZ_MOVETO)
				return;
			/* Otherwise a line will suffice */
			fz_lineto(ctx, path, x3, y3);
		}
		else if (x1 == x2 && y1 == y2)
		{
			/* A line will suffice */
			fz_lineto(ctx, path, x3, y3);
		}
		else
			fz_curvetov(ctx, path, x2, y2, x3, y3);
		return;
	}
	else if (x2 == x3 && y2 == y3)
	{
		if (x1 == x2 && y1 == y2)
		{
			/* A line will suffice */
			fz_lineto(ctx, path, x3, y3);
		}
		else
			fz_curvetoy(ctx, path, x1, y1, x3, y3);
		return;
	}

	push_cmd(ctx, path, FZ_CURVETO);
	push_coord(ctx, path, x1, y1);
	push_coord(ctx, path, x2, y2);
	push_coord(ctx, path, x3, y3);
}

void
fz_quadto(fz_context *ctx, fz_path *path,
	float x1, float y1,
	float x2, float y2)
{
	float x0, y0;

	if (path->packed)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot modify a packed path");

	x0 = path->current.x;
	y0 = path->current.y;

	if (path->cmd_len == 0)
	{
		fz_warn(ctx, "quadto with no current point");
		return;
	}

	/* Check for degenerate cases: */
	if ((x0 == x1 && y0 == y1) || (x1 == x2 && y1 == y2))
	{
		if (x0 == x2 && y0 == y2 && LAST_CMD(path) != FZ_MOVETO)
			return;
		/* A line will suffice */
		fz_lineto(ctx, path, x2, y2);
		return;
	}

	push_cmd(ctx, path, FZ_QUADTO);
	push_coord(ctx, path, x1, y1);
	push_coord(ctx, path, x2, y2);
}

void
fz_curvetov(fz_context *ctx, fz_path *path, float x2, float y2, float x3, float y3)
{
	float x0, y0;

	if (path->packed)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot modify a packed path");

	x0 = path->current.x;
	y0 = path->current.y;

	if (path->cmd_len == 0)
	{
		fz_warn(ctx, "curveto with no current point");
		return;
	}

	/* Check for degenerate cases: */
	if (x2 == x3 && y2 == y3)
	{
		/* If (x0,y0)==(x2,y2) and prev wasn't a moveto, then skip */
		if (x0 == x2 && y0 == y2 && LAST_CMD(path) != FZ_MOVETO)
			return;
		/* Otherwise a line will suffice */
		fz_lineto(ctx, path, x3, y3);
	}
	else if (x0 == x2 && y0 == y2)
	{
		/* A line will suffice */
		fz_lineto(ctx, path, x3, y3);
	}

	push_cmd(ctx, path, FZ_CURVETOV);
	push_coord(ctx, path, x2, y2);
	push_coord(ctx, path, x3, y3);
}

void
fz_curvetoy(fz_context *ctx, fz_path *path, float x1, float y1, float x3, float y3)
{
	float x0, y0;

	if (path->packed)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot modify a packed path");

	x0 = path->current.x;
	y0 = path->current.y;

	if (path->cmd_len == 0)
	{
		fz_warn(ctx, "curveto with no current point");
		return;
	}

	/* Check for degenerate cases: */
	if (x1 == x3 && y1 == y3)
	{
		/* If (x0,y0)==(x1,y1) and prev wasn't a moveto, then skip */
		if (x0 == x1 && y0 == y1 && LAST_CMD(path) != FZ_MOVETO)
			return;
		/* Otherwise a line will suffice */
		fz_lineto(ctx, path, x3, y3);
	}

	push_cmd(ctx, path, FZ_CURVETOY);
	push_coord(ctx, path, x1, y1);
	push_coord(ctx, path, x3, y3);
}

void
fz_closepath(fz_context *ctx, fz_path *path)
{
	uint8_t rep;

	if (path->packed)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot modify a packed path");

	if (path->cmd_len == 0)
	{
		fz_warn(ctx, "closepath with no current point");
		return;
	}

	switch(LAST_CMD(path))
	{
	case FZ_MOVETO:
		rep = FZ_MOVETOCLOSE;
		break;
	case FZ_LINETO:
		rep = FZ_LINETOCLOSE;
		break;
	case FZ_DEGENLINETO:
		rep = FZ_DEGENLINETOCLOSE;
		break;
	case FZ_CURVETO:
		rep = FZ_CURVETOCLOSE;
		break;
	case FZ_CURVETOV:
		rep = FZ_CURVETOVCLOSE;
		break;
	case FZ_CURVETOY:
		rep = FZ_CURVETOYCLOSE;
		break;
	case FZ_HORIZTO:
		rep = FZ_HORIZTOCLOSE;
		break;
	case FZ_VERTTO:
		rep = FZ_VERTTOCLOSE;
		break;
	case FZ_QUADTO:
		rep = FZ_QUADTOCLOSE;
		break;
	case FZ_RECTTO:
		/* RectTo implies close */
		return;
	case FZ_MOVETOCLOSE:
	case FZ_LINETOCLOSE:
	case FZ_DEGENLINETOCLOSE:
	case FZ_CURVETOCLOSE:
	case FZ_CURVETOVCLOSE:
	case FZ_CURVETOYCLOSE:
	case FZ_HORIZTOCLOSE:
	case FZ_VERTTOCLOSE:
	case FZ_QUADTOCLOSE:
		/* CLOSE following a CLOSE is a NOP */
		return;
	default: /* default never happens */
	case 0:
		/* Closing an empty path is a NOP */
		return;
	}

	path->cmds[path->cmd_len-1] = rep;

	path->current = path->begin;
}

void
fz_rectto(fz_context *ctx, fz_path *path, float x1, float y1, float x2, float y2)
{
	if (path->packed)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot modify a packed path");

	if (path->cmd_len > 0 && LAST_CMD(path) == FZ_MOVETO)
	{
		/* Collapse moveto followed by rectto. */
		path->coord_len -= 2;
		path->cmd_len--;
	}

	push_cmd(ctx, path, FZ_RECTTO);
	push_coord(ctx, path, x1, y1);
	push_coord(ctx, path, x2, y2);

	path->current = path->begin;
}

static inline void bound_expand(fz_rect *r, fz_point p)
{
	if (p.x < r->x0) r->x0 = p.x;
	if (p.y < r->y0) r->y0 = p.y;
	if (p.x > r->x1) r->x1 = p.x;
	if (p.y > r->y1) r->y1 = p.y;
}

void fz_walk_path(fz_context *ctx, const fz_path *path, const fz_path_walker *proc, void *arg)
{
	int i, k, cmd_len;
	float x=0, y=0, sx=0, sy=0;
	uint8_t *cmds;
	float *coords;

	switch (path->packed)
	{
	case FZ_PATH_UNPACKED:
	case FZ_PATH_PACKED_OPEN:
		cmd_len = path->cmd_len;
		coords = path->coords;
		cmds = path->cmds;
		break;
	case FZ_PATH_PACKED_FLAT:
		cmd_len = ((fz_packed_path *)path)->cmd_len;
		coords = (float *)&((fz_packed_path *)path)[1];
		cmds = (uint8_t *)&coords[((fz_packed_path *)path)->coord_len];
		break;
	default:
		assert("This never happens" == NULL);
		return;
	}

	if (cmd_len == 0)
		return;

	for (k=0, i = 0; i < cmd_len; i++)
	{
		uint8_t cmd = cmds[i];

		switch (cmd)
		{
		case FZ_CURVETO:
		case FZ_CURVETOCLOSE:
			proc->curveto(ctx, arg,
					coords[k],
					coords[k+1],
					coords[k+2],
					coords[k+3],
					x = coords[k+4],
					y = coords[k+5]);
			k += 6;
			if (cmd == FZ_CURVETOCLOSE)
			{
				if (proc->closepath)
					proc->closepath(ctx, arg);
				x = sx;
				y = sy;
			}
			break;
		case FZ_CURVETOV:
		case FZ_CURVETOVCLOSE:
			if (proc->curvetov)
				proc->curvetov(ctx, arg,
						coords[k],
						coords[k+1],
						x = coords[k+2],
						y = coords[k+3]);
			else
			{
				proc->curveto(ctx, arg,
						x,
						y,
						coords[k],
						coords[k+1],
						coords[k+2],
						coords[k+3]);
				x = coords[k+2];
				y = coords[k+3];
			}
			k += 4;
			if (cmd == FZ_CURVETOVCLOSE)
			{
				if (proc->closepath)
					proc->closepath(ctx, arg);
				x = sx;
				y = sy;
			}
			break;
		case FZ_CURVETOY:
		case FZ_CURVETOYCLOSE:
			if (proc->curvetoy)
				proc->curvetoy(ctx, arg,
						coords[k],
						coords[k+1],
						x = coords[k+2],
						y = coords[k+3]);
			else
				proc->curveto(ctx, arg,
						coords[k],
						coords[k+1],
						coords[k+2],
						coords[k+3],
						x = coords[k+2],
						y = coords[k+3]);
			k += 4;
			if (cmd == FZ_CURVETOYCLOSE)
			{
				if (proc->closepath)
					proc->closepath(ctx, arg);
				x = sx;
				y = sy;
			}
			break;
		case FZ_QUADTO:
		case FZ_QUADTOCLOSE:
			if (proc->quadto)
				proc->quadto(ctx, arg,
					coords[k],
					coords[k+1],
					x = coords[k+2],
					y = coords[k+3]);
			else
			{
				float c2x = coords[k] * 2;
				float c2y = coords[k+1] * 2;
				float c1x = (x + c2x) / 3;
				float c1y = (y + c2y) / 3;
				x = coords[k+2];
				y = coords[k+3];
				c2x = (c2x + x) / 3;
				c2y = (c2y + y) / 3;

				proc->curveto(ctx, arg,
					c1x,
					c1y,
					c2x,
					c2y,
					x,
					y);
			}
			k += 4;
			if (cmd == FZ_QUADTOCLOSE)
			{
				if (proc->closepath)
					proc->closepath(ctx, arg);
				x = sx;
				y = sy;
			}
			break;
		case FZ_MOVETO:
		case FZ_MOVETOCLOSE:
			proc->moveto(ctx, arg,
				x = coords[k],
				y = coords[k+1]);
			k += 2;
			sx = x;
			sy = y;
			if (cmd == FZ_MOVETOCLOSE)
			{
				if (proc->closepath)
					proc->closepath(ctx, arg);
				x = sx;
				y = sy;
			}
			break;
		case FZ_LINETO:
		case FZ_LINETOCLOSE:
			proc->lineto(ctx, arg,
				x = coords[k],
				y = coords[k+1]);
			k += 2;
			if (cmd == FZ_LINETOCLOSE)
			{
				if (proc->closepath)
					proc->closepath(ctx, arg);
				x = sx;
				y = sy;
			}
			break;
		case FZ_HORIZTO:
		case FZ_HORIZTOCLOSE:
			proc->lineto(ctx, arg,
				x = coords[k],
				y);
			k += 1;
			if (cmd == FZ_HORIZTOCLOSE)
			{
				if (proc->closepath)
					proc->closepath(ctx, arg);
				x = sx;
				y = sy;
			}
			break;
		case FZ_VERTTO:
		case FZ_VERTTOCLOSE:
			proc->lineto(ctx, arg,
				x,
				y = coords[k]);
			k += 1;
			if (cmd == FZ_VERTTOCLOSE)
			{
				if (proc->closepath)
					proc->closepath(ctx, arg);
				x = sx;
				y = sy;
			}
			break;
		case FZ_DEGENLINETO:
		case FZ_DEGENLINETOCLOSE:
			proc->lineto(ctx, arg,
				x,
				y);
			if (cmd == FZ_DEGENLINETOCLOSE)
			{
				if (proc->closepath)
					proc->closepath(ctx, arg);
				x = sx;
				y = sy;
			}
			break;
		case FZ_RECTTO:
			if (proc->rectto)
			{
				proc->rectto(ctx, arg,
						x = coords[k],
						y = coords[k+1],
						coords[k+2],
						coords[k+3]);
			}
			else
			{
				proc->moveto(ctx, arg,
					x = coords[k],
					y = coords[k+1]);
				proc->lineto(ctx, arg,
					coords[k+2],
					coords[k+1]);
				proc->lineto(ctx, arg,
					coords[k+2],
					coords[k+3]);
				proc->lineto(ctx, arg,
					coords[k],
					coords[k+3]);
				if (proc->closepath)
					proc->closepath(ctx, arg);
			}
			sx = x;
			sy = y;
			k += 4;
			break;
		}
	}
}

typedef struct
{
	fz_matrix ctm;
	fz_rect rect;
	fz_point move;
	int trailing_move;
	int first;
} bound_path_arg;

static void
bound_moveto(fz_context *ctx, void *arg_, float x, float y)
{
	bound_path_arg *arg = (bound_path_arg *)arg_;
	arg->move = fz_transform_point_xy(x, y, arg->ctm);
	arg->trailing_move = 1;
}

static void
bound_lineto(fz_context *ctx, void *arg_, float x, float y)
{
	bound_path_arg *arg = (bound_path_arg *)arg_;
	fz_point p = fz_transform_point_xy(x, y, arg->ctm);
	if (arg->first)
	{
		arg->rect.x0 = arg->rect.x1 = p.x;
		arg->rect.y0 = arg->rect.y1 = p.y;
		arg->first = 0;
	}
	else
		bound_expand(&arg->rect, p);
	if (arg->trailing_move)
	{
		arg->trailing_move = 0;
		bound_expand(&arg->rect, arg->move);
	}
}

static void
bound_curveto(fz_context *ctx, void *arg_, float x1, float y1, float x2, float y2, float x3, float y3)
{
	bound_path_arg *arg = (bound_path_arg *)arg_;
	fz_point p = fz_transform_point_xy(x1, y1, arg->ctm);
	if (arg->first)
	{
		arg->rect.x0 = arg->rect.x1 = p.x;
		arg->rect.y0 = arg->rect.y1 = p.y;
		arg->first = 0;
	}
	else
		bound_expand(&arg->rect, p);
	bound_expand(&arg->rect, fz_transform_point_xy(x2, y2, arg->ctm));
	bound_expand(&arg->rect, fz_transform_point_xy(x3, y3, arg->ctm));
	if (arg->trailing_move)
	{
		arg->trailing_move = 0;
		bound_expand(&arg->rect, arg->move);
	}
}

static const fz_path_walker bound_path_walker =
{
	bound_moveto,
	bound_lineto,
	bound_curveto,
	NULL
};

fz_rect
fz_bound_path(fz_context *ctx, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm)
{
	bound_path_arg arg;

	arg.ctm = ctm;
	arg.rect = fz_empty_rect;
	arg.trailing_move = 0;
	arg.first = 1;

	fz_walk_path(ctx, path, &bound_path_walker, &arg);

	if (!arg.first && stroke)
	{
		arg.rect = fz_adjust_rect_for_stroke(ctx, arg.rect, stroke, ctm);
	}

	return arg.rect;
}

fz_rect
fz_adjust_rect_for_stroke(fz_context *ctx, fz_rect r, const fz_stroke_state *stroke, fz_matrix ctm)
{
	float expand;

	if (!stroke)
		return r;

	expand = stroke->linewidth;
	if (expand == 0)
		expand = 1.0f;
	expand *= fz_matrix_max_expansion(ctm);
	if ((stroke->linejoin == FZ_LINEJOIN_MITER || stroke->linejoin == FZ_LINEJOIN_MITER_XPS) && stroke->miterlimit > 1)
		expand *= stroke->miterlimit;

	r.x0 -= expand;
	r.y0 -= expand;
	r.x1 += expand;
	r.y1 += expand;
	return r;
}

void
fz_transform_path(fz_context *ctx, fz_path *path, fz_matrix ctm)
{
	int i, k, n;
	fz_point p, p1, p2, p3, q, s;

	if (path->packed)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot transform a packed path");

	if (ctm.b == 0 && ctm.c == 0)
	{
		/* Simple, in place transform */
		i = 0;
		k = 0;
		while (i < path->cmd_len)
		{
			uint8_t cmd = path->cmds[i];

			switch (cmd)
			{
			case FZ_MOVETO:
			case FZ_LINETO:
			case FZ_MOVETOCLOSE:
			case FZ_LINETOCLOSE:
				n = 1;
				break;
			case FZ_DEGENLINETO:
			case FZ_DEGENLINETOCLOSE:
				n = 0;
				break;
			case FZ_CURVETO:
			case FZ_CURVETOCLOSE:
				n = 3;
				break;
			case FZ_RECTTO:
				s.x = path->coords[k];
				s.y = path->coords[k+1];
				n = 2;
				break;
			case FZ_CURVETOV:
			case FZ_CURVETOY:
			case FZ_QUADTO:
			case FZ_CURVETOVCLOSE:
			case FZ_CURVETOYCLOSE:
			case FZ_QUADTOCLOSE:
				n = 2;
				break;
			case FZ_HORIZTO:
			case FZ_HORIZTOCLOSE:
				q.x = path->coords[k];
				p = fz_transform_point(q, ctm);
				path->coords[k++] = p.x;
				n = 0;
				break;
			case FZ_VERTTO:
			case FZ_VERTTOCLOSE:
				q.y = path->coords[k];
				p = fz_transform_point(q, ctm);
				path->coords[k++] = p.y;
				n = 0;
				break;
			default:
				assert("Unknown path cmd" == NULL);
			}
			while (n > 0)
			{
				q.x = path->coords[k];
				q.y = path->coords[k+1];
				p = fz_transform_point(q, ctm);
				path->coords[k++] = p.x;
				path->coords[k++] = p.y;
				n--;
			}
			switch (cmd)
			{
			case FZ_MOVETO:
			case FZ_MOVETOCLOSE:
				s = q;
				break;
			case FZ_LINETOCLOSE:
			case FZ_DEGENLINETOCLOSE:
			case FZ_CURVETOCLOSE:
			case FZ_CURVETOVCLOSE:
			case FZ_CURVETOYCLOSE:
			case FZ_QUADTOCLOSE:
			case FZ_HORIZTOCLOSE:
			case FZ_VERTTOCLOSE:
			case FZ_RECTTO:
				q = s;
				break;
			}
			i++;
		}
	}
	else if (ctm.a == 0 && ctm.d == 0)
	{
		/* In place transform with command rewriting */
		i = 0;
		k = 0;
		while (i < path->cmd_len)
		{
			uint8_t cmd = path->cmds[i];

			switch (cmd)
			{
			case FZ_MOVETO:
			case FZ_LINETO:
			case FZ_MOVETOCLOSE:
			case FZ_LINETOCLOSE:
				n = 1;
				break;
			case FZ_DEGENLINETO:
			case FZ_DEGENLINETOCLOSE:
				n = 0;
				break;
			case FZ_CURVETO:
			case FZ_CURVETOCLOSE:
				n = 3;
				break;
			case FZ_RECTTO:
				s.x = path->coords[k];
				s.y = path->coords[k+1];
				n = 2;
				break;
			case FZ_CURVETOV:
			case FZ_CURVETOY:
			case FZ_QUADTO:
			case FZ_CURVETOVCLOSE:
			case FZ_CURVETOYCLOSE:
			case FZ_QUADTOCLOSE:
				n = 2;
				break;
			case FZ_HORIZTO:
				q.x = path->coords[k];
				p = fz_transform_point(q, ctm);
				path->coords[k++] = p.y;
				path->cmds[i] = FZ_VERTTO;
				n = 0;
				break;
			case FZ_HORIZTOCLOSE:
				q.x = path->coords[k];
				p = fz_transform_point(q, ctm);
				path->coords[k++] = p.y;
				path->cmds[i] = FZ_VERTTOCLOSE;
				n = 0;
				break;
			case FZ_VERTTO:
				q.y = path->coords[k];
				p = fz_transform_point(q, ctm);
				path->coords[k++] = p.x;
				path->cmds[i] = FZ_HORIZTO;
				n = 0;
				break;
			case FZ_VERTTOCLOSE:
				q.y = path->coords[k];
				p = fz_transform_point(q, ctm);
				path->coords[k++] = p.x;
				path->cmds[i] = FZ_HORIZTOCLOSE;
				n = 0;
				break;
			default:
				assert("Unknown path cmd" == NULL);
			}
			while (n > 0)
			{
				q.x = path->coords[k];
				q.y = path->coords[k+1];
				p = fz_transform_point(q, ctm);
				path->coords[k++] = p.x;
				path->coords[k++] = p.y;
				n--;
			}
			switch (cmd)
			{
			case FZ_MOVETO:
			case FZ_MOVETOCLOSE:
				s = q;
				break;
			case FZ_LINETOCLOSE:
			case FZ_DEGENLINETOCLOSE:
			case FZ_CURVETOCLOSE:
			case FZ_CURVETOVCLOSE:
			case FZ_CURVETOYCLOSE:
			case FZ_QUADTOCLOSE:
			case FZ_HORIZTOCLOSE:
			case FZ_VERTTOCLOSE:
			case FZ_RECTTO:
				q = s;
				break;
			}
			i++;
		}
	}
	else
	{
		int extra_coord = 0;
		int extra_cmd = 0;
		int coord_read, coord_write, cmd_read, cmd_write;

		/* General case. Have to allow for rects/horiz/verts
		 * becoming non-rects/horiz/verts. */
		for (i = 0; i < path->cmd_len; i++)
		{
			uint8_t cmd = path->cmds[i];
			switch (cmd)
			{
			case FZ_HORIZTO:
			case FZ_VERTTO:
			case FZ_HORIZTOCLOSE:
			case FZ_VERTTOCLOSE:
				extra_coord += 1;
				break;
			case FZ_RECTTO:
				extra_coord += 2;
				extra_cmd += 3;
				break;
			default:
				/* Do nothing */
				break;
			}
		}
		if (path->cmd_len + extra_cmd < path->cmd_cap)
		{
			path->cmds = fz_realloc_array(ctx, path->cmds, path->cmd_len + extra_cmd, unsigned char);
			path->cmd_cap = path->cmd_len + extra_cmd;
		}
		if (path->coord_len + extra_coord < path->coord_cap)
		{
			path->coords = fz_realloc_array(ctx, path->coords, path->coord_len + extra_coord, float);
			path->coord_cap = path->coord_len + extra_coord;
		}
		memmove(path->cmds + extra_cmd, path->cmds, path->cmd_len * sizeof(unsigned char));
		path->cmd_len += extra_cmd;
		memmove(path->coords + extra_coord, path->coords, path->coord_len * sizeof(float));
		path->coord_len += extra_coord;

		for (cmd_write = 0, cmd_read = extra_cmd, coord_write = 0, coord_read = extra_coord; cmd_read < path->cmd_len; i += 2)
		{
			uint8_t cmd = path->cmds[cmd_write++] = path->cmds[cmd_read++];

			switch (cmd)
			{
			case FZ_MOVETO:
			case FZ_LINETO:
			case FZ_MOVETOCLOSE:
			case FZ_LINETOCLOSE:
				n = 1;
				break;
			case FZ_DEGENLINETO:
			case FZ_DEGENLINETOCLOSE:
				n = 0;
				break;
			case FZ_CURVETO:
			case FZ_CURVETOCLOSE:
				n = 3;
				break;
			case FZ_CURVETOV:
			case FZ_CURVETOY:
			case FZ_QUADTO:
			case FZ_CURVETOVCLOSE:
			case FZ_CURVETOYCLOSE:
			case FZ_QUADTOCLOSE:
				n = 2;
				break;
			case FZ_RECTTO:
				p.x = path->coords[coord_read++];
				p.y = path->coords[coord_read++];
				p2.x = path->coords[coord_read++];
				p2.y = path->coords[coord_read++];
				p1.x = p2.x;
				p1.y = p.y;
				p3.x = p.x;
				p3.y = p2.y;
				s = p;
				p = fz_transform_point(p, ctm);
				p1 = fz_transform_point(p1, ctm);
				p2 = fz_transform_point(p2, ctm);
				p3 = fz_transform_point(p3, ctm);
				path->coords[coord_write++] = p.x;
				path->coords[coord_write++] = p.y;
				path->coords[coord_write++] = p1.x;
				path->coords[coord_write++] = p1.y;
				path->coords[coord_write++] = p2.x;
				path->coords[coord_write++] = p2.y;
				path->coords[coord_write++] = p3.x;
				path->coords[coord_write++] = p3.y;
				path->cmds[cmd_write-1] = FZ_MOVETO;
				path->cmds[cmd_write++] = FZ_LINETO;
				path->cmds[cmd_write++] = FZ_LINETO;
				path->cmds[cmd_write++] = FZ_LINETOCLOSE;
				n = 0;
				break;
			case FZ_HORIZTO:
				q.x = path->coords[coord_read++];
				p = fz_transform_point(q, ctm);
				path->coords[coord_write++] = p.x;
				path->coords[coord_write++] = p.y;
				path->cmds[cmd_write-1] = FZ_LINETO;
				n = 0;
				break;
			case FZ_HORIZTOCLOSE:
				p.x = path->coords[coord_read++];
				p.y = q.y;
				p = fz_transform_point(p, ctm);
				path->coords[coord_write++] = p.x;
				path->coords[coord_write++] = p.y;
				path->cmds[cmd_write-1] = FZ_LINETOCLOSE;
				q = s;
				n = 0;
				break;
			case FZ_VERTTO:
				q.y = path->coords[coord_read++];
				p = fz_transform_point(q, ctm);
				path->coords[coord_write++] = p.x;
				path->coords[coord_write++] = p.y;
				path->cmds[cmd_write-1] = FZ_LINETO;
				n = 0;
				break;
			case FZ_VERTTOCLOSE:
				p.x = q.x;
				p.y = path->coords[coord_read++];
				p = fz_transform_point(p, ctm);
				path->coords[coord_write++] = p.x;
				path->coords[coord_write++] = p.y;
				path->cmds[cmd_write-1] = FZ_LINETOCLOSE;
				q = s;
				n = 0;
				break;
			default:
				assert("Unknown path cmd" == NULL);
			}
			while (n > 0)
			{
				q.x = path->coords[coord_read++];
				q.y = path->coords[coord_read++];
				p = fz_transform_point(q, ctm);
				path->coords[coord_write++] = p.x;
				path->coords[coord_write++] = p.y;
				n--;
			}
			switch (cmd)
			{
			case FZ_MOVETO:
			case FZ_MOVETOCLOSE:
				s = q;
				break;
			case FZ_LINETOCLOSE:
			case FZ_DEGENLINETOCLOSE:
			case FZ_CURVETOCLOSE:
			case FZ_CURVETOYCLOSE:
			case FZ_CURVETOVCLOSE:
			case FZ_QUADTOCLOSE:
			case FZ_HORIZTOCLOSE:
			case FZ_VERTTOCLOSE:
			case FZ_RECTTO:
				q = s;
				break;
			}
		}
	}
}

void fz_trim_path(fz_context *ctx, fz_path *path)
{
	if (path->packed)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't trim a packed path");
	if (path->cmd_cap > path->cmd_len)
	{
		path->cmds = fz_realloc_array(ctx, path->cmds, path->cmd_len, unsigned char);
		path->cmd_cap = path->cmd_len;
	}
	if (path->coord_cap > path->coord_len)
	{
		path->coords = fz_realloc_array(ctx, path->coords, path->coord_len, float);
		path->coord_cap = path->coord_len;
	}
}

const fz_stroke_state fz_default_stroke_state = {
	-2, /* -2 is the magic number we use when we have stroke states stored on the stack */
	FZ_LINECAP_BUTT, FZ_LINECAP_BUTT, FZ_LINECAP_BUTT,
	FZ_LINEJOIN_MITER,
	1, 10,
	0, 0, { 0 }
};

fz_stroke_state *
fz_keep_stroke_state(fz_context *ctx, const fz_stroke_state *strokec)
{
	fz_stroke_state *stroke = (fz_stroke_state *)strokec; /* Explicit cast away of const */

	if (!stroke)
		return NULL;

	/* -2 is the magic number we use when we have stroke states stored on the stack */
	if (stroke->refs == -2)
		return fz_clone_stroke_state(ctx, stroke);

	return fz_keep_imp(ctx, stroke, &stroke->refs);
}

void
fz_drop_stroke_state(fz_context *ctx, const fz_stroke_state *strokec)
{
	fz_stroke_state *stroke = (fz_stroke_state *)strokec; /* Explicit cast away of const */

	if (fz_drop_imp(ctx, stroke, &stroke->refs))
		fz_free(ctx, stroke);
}

fz_stroke_state *
fz_new_stroke_state_with_dash_len(fz_context *ctx, int len)
{
	fz_stroke_state *state;

	len -= nelem(state->dash_list);
	if (len < 0)
		len = 0;

	state = Memento_label(fz_malloc(ctx, sizeof(*state) + sizeof(state->dash_list[0]) * len), "fz_stroke_state");
	state->refs = 1;
	state->start_cap = FZ_LINECAP_BUTT;
	state->dash_cap = FZ_LINECAP_BUTT;
	state->end_cap = FZ_LINECAP_BUTT;
	state->linejoin = FZ_LINEJOIN_MITER;
	state->linewidth = 1;
	state->miterlimit = 10;
	state->dash_phase = 0;
	state->dash_len = 0;
	memset(state->dash_list, 0, sizeof(state->dash_list[0]) * (len + nelem(state->dash_list)));

	return state;
}

fz_stroke_state *
fz_new_stroke_state(fz_context *ctx)
{
	return fz_new_stroke_state_with_dash_len(ctx, 0);
}

fz_stroke_state *
fz_clone_stroke_state(fz_context *ctx, fz_stroke_state *stroke)
{
	fz_stroke_state *clone = fz_new_stroke_state_with_dash_len(ctx, stroke->dash_len);
	int extra = stroke->dash_len - nelem(stroke->dash_list);
	int size = sizeof(*stroke) + sizeof(stroke->dash_list[0]) * extra;
	memcpy(clone, stroke, size);
	clone->refs = 1;
	return clone;
}

fz_stroke_state *
fz_unshare_stroke_state_with_dash_len(fz_context *ctx, fz_stroke_state *shared, int len)
{
	int single, unsize, shsize, shlen;
	fz_stroke_state *unshared;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	single = (shared->refs == 1);
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	shlen = shared->dash_len - nelem(shared->dash_list);
	if (shlen < 0)
		shlen = 0;
	shsize = sizeof(*shared) + sizeof(shared->dash_list[0]) * shlen;
	len -= nelem(shared->dash_list);
	if (len < 0)
		len = 0;
	if (single && shlen >= len)
		return shared;

	unsize = sizeof(*unshared) + sizeof(unshared->dash_list[0]) * len;
	unshared = Memento_label(fz_malloc(ctx, unsize), "fz_stroke_state");
	memcpy(unshared, shared, (shsize > unsize ? unsize : shsize));
	unshared->refs = 1;

	if (fz_drop_imp(ctx, shared, &shared->refs))
		fz_free(ctx, shared);
	return unshared;
}

fz_stroke_state *
fz_unshare_stroke_state(fz_context *ctx, fz_stroke_state *shared)
{
	return fz_unshare_stroke_state_with_dash_len(ctx, shared, shared->dash_len);
}

static void *
clone_block(fz_context *ctx, void *block, size_t len)
{
	void *target;

	if (len == 0 || block == NULL)
		return NULL;

	target = fz_malloc(ctx, len);
	memcpy(target, block, len);
	return target;
}

fz_path *
fz_clone_path(fz_context *ctx, fz_path *path)
{
	fz_path *new_path;

	assert(ctx != NULL);

	if (path == NULL)
		return NULL;

	new_path = fz_malloc_struct(ctx, fz_path);
	new_path->refs = 1;
	new_path->packed = FZ_PATH_UNPACKED;
	fz_try(ctx)
	{
		switch(path->packed)
		{
		case FZ_PATH_UNPACKED:
		case FZ_PATH_PACKED_OPEN:
			new_path->cmd_len = path->cmd_len;
			new_path->cmd_cap = path->cmd_cap;
			new_path->cmds = Memento_label(clone_block(ctx, path->cmds, path->cmd_cap), "path_cmds");
			new_path->coord_len = path->coord_len;
			new_path->coord_cap = path->coord_cap;
			new_path->coords = Memento_label(clone_block(ctx, path->coords, sizeof(float)*path->coord_cap), "path_coords");
			new_path->current = path->current;
			new_path->begin = path->begin;
			break;
		case FZ_PATH_PACKED_FLAT:
			{
				uint8_t *data;
				float *xy;
				int i;
				fz_packed_path *ppath = (fz_packed_path *)path;

				new_path->cmd_len = ppath->cmd_len;
				new_path->cmd_cap = ppath->cmd_len;
				new_path->coord_len = ppath->coord_len;
				new_path->coord_cap = ppath->coord_len;
				data = (uint8_t *)&ppath[1];
				new_path->coords = Memento_label(clone_block(ctx, data, sizeof(float)*path->coord_cap), "path_coords");
				data += sizeof(float) * path->coord_cap;
				new_path->cmds = Memento_label(clone_block(ctx, data, path->cmd_cap), "path_cmds");
				xy = new_path->coords;
				for (i = 0; i < new_path->cmd_len; i++)
				{
					switch (new_path->cmds[i])
					{
					case FZ_MOVETOCLOSE:
					case FZ_MOVETO:
						new_path->current.x = *xy++;
						new_path->current.y = *xy++;
						new_path->begin.x = new_path->current.x;
						new_path->begin.y = new_path->current.y;
						break;
					case FZ_CURVETO:
						xy += 2;
						/* fallthrough */
					case FZ_CURVETOV:
					case FZ_CURVETOY:
					case FZ_QUADTO:
						/* fallthrough */
						xy += 2;
					case FZ_LINETO:
						new_path->current.x = *xy++;
						new_path->current.y = *xy++;
						break;
					case FZ_DEGENLINETO:
						break;
					case FZ_HORIZTO:
						new_path->current.x = *xy++;
						break;
					case FZ_VERTTO:
						new_path->current.y = *xy++;
						break;
					case FZ_RECTTO:
						xy += 2;
						break;
					case FZ_CURVETOCLOSE:
						xy += 2;
						/* fallthrough */
					case FZ_CURVETOVCLOSE:
					case FZ_CURVETOYCLOSE:
					case FZ_QUADTOCLOSE:
					case FZ_LINETOCLOSE:
						xy++;
						/* fallthrough */
					case FZ_HORIZTOCLOSE:
					case FZ_VERTTOCLOSE:
						xy++;
						/* fallthrough */
					case FZ_DEGENLINETOCLOSE:
						new_path->current.x = new_path->begin.x;
						new_path->current.y = new_path->begin.y;
						break;
					}
				}
			}
		default:
			fz_throw(ctx, FZ_ERROR_GENERIC, "Unknown packing method found in path");
		}
	}
	fz_catch(ctx)
	{
		fz_free(ctx, new_path->coords);
		fz_free(ctx, new_path->cmds);
		fz_free(ctx, new_path);
		fz_rethrow(ctx);
	}
	return new_path;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef FITZ_PIXMAP_IMP_H
#define FITZ_PIXMAP_IMP_H

void fz_drop_pixmap_imp(fz_context *ctx, fz_storable *pix);

void fz_copy_pixmap_rect(fz_context *ctx, fz_pixmap *dest, fz_pixmap *src, fz_irect r, const fz_default_colorspaces *default_cs);
void fz_premultiply_pixmap(fz_context *ctx, fz_pixmap *pix);
size_t fz_pixmap_size(fz_context *ctx, fz_pixmap *pix);

fz_pixmap *fz_scale_pixmap(fz_context *ctx, fz_pixmap *src, float x, float y, float w, float h, const fz_irect *clip);

typedef struct fz_scale_cache fz_scale_cache;

fz_scale_cache *fz_new_scale_cache(fz_context *ctx);
void fz_drop_scale_cache(fz_context *ctx, fz_scale_cache *cache);
fz_pixmap *fz_scale_pixmap_cached(fz_context *ctx, const fz_pixmap *src, float x, float y, float w, float h, const fz_irect *clip, fz_scale_cache *cache_x, fz_scale_cache *cache_y);

void fz_subsample_pixmap(fz_context *ctx, fz_pixmap *tile, int factor);
void fz_subsample_pixblock(unsigned char *s, int w, int h, int n, int factor, ptrdiff_t stride);

fz_irect fz_pixmap_bbox_no_ctx(const fz_pixmap *src);

void fz_decode_indexed_tile(fz_context *ctx, fz_pixmap *pix, const float *decode, int maxval);
void fz_unpack_tile(fz_context *ctx, fz_pixmap *dst, unsigned char *src, int n, int depth, size_t stride, int scale);

fz_pixmap *fz_new_pixmap_from_8bpp_data(fz_context *ctx, int x, int y, int w, int h, unsigned char *sp, int span);
fz_pixmap *fz_new_pixmap_from_1bpp_data(fz_context *ctx, int x, int y, int w, int h, unsigned char *sp, int span);
fz_pixmap *fz_new_pixmap_from_float_data(fz_context *ctx, fz_colorspace *cs, int w, int h, float *sp);

#ifdef HAVE_VALGRIND
int fz_valgrind_pixmap(const fz_pixmap *pix);
#else
#define fz_valgrind_pixmap(pix) do {} while (0)
#endif

/*
	Convert a region of the src pixmap into the dst pixmap
	via an optional proofing colorspace, prf.

	We assume that we never map from a DeviceN space to another
	DeviceN space here.
 */
fz_pixmap *fz_copy_pixmap_area_converting_seps(fz_context *ctx, fz_pixmap *src, fz_pixmap *dst, fz_colorspace *prf, fz_color_params color_params, fz_default_colorspaces *default_cs);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "color-imp.h"
#include "pixmap-imp.h"

#include <assert.h>
#include <limits.h>
#include <string.h>
#include <math.h>
#include <float.h>

fz_pixmap *
fz_keep_pixmap(fz_context *ctx, fz_pixmap *pix)
{
	return fz_keep_storable(ctx, &pix->storable);
}

void
fz_drop_pixmap(fz_context *ctx, fz_pixmap *pix)
{
	fz_drop_storable(ctx, &pix->storable);
}

void
fz_drop_pixmap_imp(fz_context *ctx, fz_storable *pix_)
{
	fz_pixmap *pix = (fz_pixmap *)pix_;

	fz_drop_colorspace(ctx, pix->colorspace);
	fz_drop_separations(ctx, pix->seps);
	if (pix->flags & FZ_PIXMAP_FLAG_FREE_SAMPLES)
		fz_free(ctx, pix->samples);
	fz_drop_pixmap(ctx, pix->underlying);
	fz_free(ctx, pix);
}

fz_pixmap *
fz_new_pixmap_with_data(fz_context *ctx, fz_colorspace *colorspace, int w, int h, fz_separations *seps, int alpha, int stride, unsigned char *samples)
{
	fz_pixmap *pix;
	int s = fz_count_active_separations(ctx, seps);
	int n;

	if (w < 0 || h < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Illegal dimensions for pixmap %d %d", w, h);

	n = alpha + s + fz_colorspace_n(ctx, colorspace);
	if (stride < n*w && stride > -n*w)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Illegal stride for pixmap (n=%d w=%d, stride=%d)", n, w, stride);
	if (samples == NULL && stride < n*w)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Illegal -ve stride for pixmap without data");
	if (n > FZ_MAX_COLORS)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Illegal number of colorants");

	pix = fz_malloc_struct(ctx, fz_pixmap);
	FZ_INIT_STORABLE(pix, 1, fz_drop_pixmap_imp);
	pix->x = 0;
	pix->y = 0;
	pix->w = w;
	pix->h = h;
	pix->alpha = alpha = !!alpha;
	pix->flags = FZ_PIXMAP_FLAG_INTERPOLATE;
	pix->xres = 96;
	pix->yres = 96;
	pix->colorspace = NULL;
	pix->n = n;
	pix->s = s;
	pix->seps = fz_keep_separations(ctx, seps);
	pix->stride = stride;

	if (colorspace)
	{
		pix->colorspace = fz_keep_colorspace(ctx, colorspace);
	}
	else
	{
		assert(alpha || s);
	}

	pix->samples = samples;
	if (!samples && pix->h > 0 && pix->w > 0)
	{
		fz_try(ctx)
		{
			if ((size_t)pix->stride > SIZE_MAX / (size_t)pix->h)
				fz_throw(ctx, FZ_ERROR_GENERIC, "Overly large image");
			pix->samples = Memento_label(fz_malloc(ctx, pix->h * pix->stride), "pixmap_data");
		}
		fz_catch(ctx)
		{
			fz_drop_separations(ctx, pix->seps);
			fz_drop_colorspace(ctx, pix->colorspace);
			fz_free(ctx, pix);
			fz_rethrow(ctx);
		}
		pix->flags |= FZ_PIXMAP_FLAG_FREE_SAMPLES;
	}

	return pix;
}

fz_pixmap *
fz_new_pixmap(fz_context *ctx, fz_colorspace *colorspace, int w, int h, fz_separations *seps, int alpha)
{
	int stride;
	int s = fz_count_active_separations(ctx, seps);
	int n;
	if (!colorspace && s == 0) alpha = 1;
	n = fz_colorspace_n(ctx, colorspace) + s + alpha;
	if (w > INT_MAX / n)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Overly wide image");
	stride = n * w;
	return fz_new_pixmap_with_data(ctx, colorspace, w, h, seps, alpha, stride, NULL);
}

fz_pixmap *
fz_new_pixmap_with_bbox(fz_context *ctx, fz_colorspace *colorspace, fz_irect bbox, fz_separations *seps, int alpha)
{
	fz_pixmap *pixmap;
	pixmap = fz_new_pixmap(ctx, colorspace, fz_irect_width(bbox), fz_irect_height(bbox), seps, alpha);
	pixmap->x = bbox.x0;
	pixmap->y = bbox.y0;
	return pixmap;
}

fz_pixmap *
fz_new_pixmap_with_bbox_and_data(fz_context *ctx, fz_colorspace *colorspace, fz_irect bbox, fz_separations *seps, int alpha, unsigned char *samples)
{
	int w = fz_irect_width(bbox);
	int stride;
	int s = fz_count_active_separations(ctx, seps);
	fz_pixmap *pixmap;
	if (!colorspace && s == 0) alpha = 1;
	stride = (fz_colorspace_n(ctx, colorspace) + s + alpha) * w;
	pixmap = fz_new_pixmap_with_data(ctx, colorspace, w, fz_irect_height(bbox), seps, alpha, stride, samples);
	pixmap->x = bbox.x0;
	pixmap->y = bbox.y0;
	return pixmap;
}

fz_pixmap *fz_new_pixmap_from_pixmap(fz_context *ctx, fz_pixmap *pixmap, const fz_irect *rect)
{
	fz_irect local_rect;
	fz_pixmap *subpix;

	if (!pixmap)
		return NULL;

	if (rect == NULL)
	{
		rect = &local_rect;
		local_rect.x0 = pixmap->x;
		local_rect.y0 = pixmap->y;
		local_rect.x1 = pixmap->x + pixmap->w;
		local_rect.y1 = pixmap->y + pixmap->h;
	}
	else if (rect->x0 < pixmap->x || rect->y0 < pixmap->y || rect->x1 > pixmap->x + pixmap->w || rect->y1 > pixmap->y + pixmap->h)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Pixmap region is not a subarea");

	subpix = fz_malloc_struct(ctx, fz_pixmap);
	*subpix = *pixmap;
	subpix->storable.refs = 1;
	subpix->x = rect->x0;
	subpix->y = rect->y0;
	subpix->w = fz_irect_width(*rect);
	subpix->h = fz_irect_height(*rect);
	subpix->samples += (rect->x0 - pixmap->x) + (rect->y0 - pixmap->y) * pixmap->stride;
	subpix->underlying = fz_keep_pixmap(ctx, pixmap);
	subpix->colorspace = fz_keep_colorspace(ctx, pixmap->colorspace);
	subpix->seps = fz_keep_separations(ctx, pixmap->seps);
	subpix->flags &= ~FZ_PIXMAP_FLAG_FREE_SAMPLES;

	return subpix;
}

fz_pixmap *fz_clone_pixmap(fz_context *ctx, const fz_pixmap *old)
{
	fz_pixmap *pix = fz_new_pixmap_with_bbox(ctx, old->colorspace, fz_make_irect(old->x, old->y, old->w, old->h), old->seps, old->alpha);
	memcpy(pix->samples, old->samples, pix->stride * pix->h);
	return pix;
}

fz_irect
fz_pixmap_bbox(fz_context *ctx, const fz_pixmap *pix)
{
	fz_irect bbox;
	bbox.x0 = pix->x;
	bbox.y0 = pix->y;
	bbox.x1 = pix->x + pix->w;
	bbox.y1 = pix->y + pix->h;
	return bbox;
}

fz_irect
fz_pixmap_bbox_no_ctx(const fz_pixmap *pix)
{
	fz_irect bbox;
	bbox.x0 = pix->x;
	bbox.y0 = pix->y;
	bbox.x1 = pix->x + pix->w;
	bbox.y1 = pix->y + pix->h;
	return bbox;
}

fz_colorspace *
fz_pixmap_colorspace(fz_context *ctx, const fz_pixmap *pix)
{
	if (!pix)
		return NULL;
	return pix->colorspace;
}

int
fz_pixmap_x(fz_context *ctx, const fz_pixmap *pix)
{
	return pix->x;
}

int
fz_pixmap_y(fz_context *ctx, const fz_pixmap *pix)
{
	return pix->y;
}

int
fz_pixmap_width(fz_context *ctx, const fz_pixmap *pix)
{
	return pix->w;
}

int
fz_pixmap_height(fz_context *ctx, const fz_pixmap *pix)
{
	return pix->h;
}

int
fz_pixmap_components(fz_context *ctx, const fz_pixmap *pix)
{
	return pix->n;
}

int
fz_pixmap_colorants(fz_context *ctx, const fz_pixmap *pix)
{
	return pix->n - pix->alpha - pix->s;
}

int
fz_pixmap_spots(fz_context *ctx, const fz_pixmap *pix)
{
	return pix->s;
}

int
fz_pixmap_alpha(fz_context *ctx, const fz_pixmap *pix)
{
	return pix->alpha;
}

int
fz_pixmap_stride(fz_context *ctx, const fz_pixmap *pix)
{
	return pix->stride;
}

unsigned char *
fz_pixmap_samples(fz_context *ctx, const fz_pixmap *pix)
{
	if (!pix)
		return NULL;
	return pix->samples;
}

/*
	The slowest routine in most CMYK rendering profiles.
	We therefore spend some effort to improve it. Rather than
	writing bytes, we write uint32_t's.
*/
#ifdef ARCH_ARM
static void
clear_cmyka_bitmap_ARM(uint32_t *samples, int c, int value)
__attribute__((naked));

static void
clear_cmyka_bitmap_ARM(uint32_t *samples, int c, int value)
{
	asm volatile(
	ENTER_ARM
	"stmfd	r13!,{r4-r6,r14}					\n"
	"@ r0 = samples							\n"
	"@ r1 = c							\n"
	"@ r2 = value							\n"
	"mov	r3, #255						\n"
	"mov	r12,#0			@ r12= 0			\n"
	"subs	r1, r1, #3						\n"
	"ble	2f							\n"
	"str	r12,[r13,#-20]!						\n"
	"str	r12,[r13,#4]						\n"
	"str	r12,[r13,#8]						\n"
	"str	r12,[r13,#12]						\n"
	"str	r12,[r13,#16]						\n"
	"strb	r2, [r13,#3]						\n"
	"strb	r3, [r13,#4]						\n"
	"strb	r2, [r13,#8]						\n"
	"strb	r3, [r13,#9]						\n"
	"strb	r2, [r13,#13]						\n"
	"strb	r3, [r13,#14]						\n"
	"strb	r2, [r13,#18]						\n"
	"strb	r3, [r13,#19]						\n"
	"ldmfd	r13!,{r4,r5,r6,r12,r14}					\n"
	"1:								\n"
	"stmia	r0!,{r4,r5,r6,r12,r14}					\n"
	"subs	r1, r1, #4						\n"
	"bgt	1b							\n"
	"2:								\n"
	"adds	r1, r1, #3						\n"
	"ble	4f							\n"
	"3:								\n"
	"strb	r12,[r0], #1						\n"
	"strb	r12,[r0], #1						\n"
	"strb	r12,[r0], #1						\n"
	"strb	r2, [r0], #1						\n"
	"strb	r3, [r0], #1						\n"
	"subs	r1, r1, #1						\n"
	"bgt	3b							\n"
	"4:								\n"
	"ldmfd	r13!,{r4-r6,PC}						\n"
	ENTER_THUMB
	);
}
#endif

static void
clear_cmyk_bitmap(unsigned char *samples, int w, int h, int spots, int stride, int value, int alpha)
{
	uint32_t *s = (uint32_t *)(void *)samples;
	uint8_t *t;

	if (w < 0 || h < 0)
		return;

	if (spots)
	{
		int x, i;
		spots += 4;
		stride -= w * (spots + alpha);
		for (; h > 0; h--)
		{
			for (x = w; x > 0; x--)
			{
				for (i = spots; i > 0; i--)
					*samples++ = value;
				if (alpha)
					*samples++ = 255;
			}
			samples += stride;
		}
		return;
	}

	if (alpha)
	{
		int c = w;
		stride -= w*5;
		if (stride == 0)
		{
#ifdef ARCH_ARM
			clear_cmyka_bitmap_ARM(s, c, alpha);
			return;
#else
			/* We can do it all fast (except for maybe a few stragglers) */
			union
			{
				uint8_t bytes[20];
				uint32_t words[5];
			} d;

			c *= h;
			h = 1;

			d.words[0] = 0;
			d.words[1] = 0;
			d.words[2] = 0;
			d.words[3] = 0;
			d.words[4] = 0;
			d.bytes[3] = value;
			d.bytes[4] = 255;
			d.bytes[8] = value;
			d.bytes[9] = 255;
			d.bytes[13] = value;
			d.bytes[14] = 255;
			d.bytes[18] = value;
			d.bytes[19] = 255;

			c -= 3;
			{
				const uint32_t a0 = d.words[0];
				const uint32_t a1 = d.words[1];
				const uint32_t a2 = d.words[2];
				const uint32_t a3 = d.words[3];
				const uint32_t a4 = d.words[4];
				while (c > 0)
				{
					*s++ = a0;
					*s++ = a1;
					*s++ = a2;
					*s++ = a3;
					*s++ = a4;
					c -= 4;
				}
			}
			c += 3;
#endif
		}
		t = (unsigned char *)s;
		w = c;
		while (h--)
		{
			c = w;
			while (c > 0)
			{
				*t++ = 0;
				*t++ = 0;
				*t++ = 0;
				*t++ = value;
				*t++ = 255;
				c--;
			}
			t += stride;
		}
	}
	else
	{
		stride -= w*4;
		if ((stride & 3) == 0)
		{
			size_t W = w;
			if (stride == 0)
			{
				W *= h;
				h = 1;
			}
			W *= 4;
			if (value == 0)
			{
				while (h--)
				{
					memset(s, 0, W);
					s += (stride>>2);
				}
			}
			else
			{
				/* We can do it all fast */
				union
				{
					uint8_t bytes[4];
					uint32_t word;
				} d;

				d.word = 0;
				d.bytes[3] = value;
				{
					const uint32_t a0 = d.word;
					while (h--)
					{
						size_t WW = W >> 2;
						while (WW--)
						{
							*s++ = a0;
						}
						s += (stride>>2);
					}
				}
			}
		}
		else
		{
			t = (unsigned char *)s;
			while (h--)
			{
				int c = w;
				while (c > 0)
				{
					*t++ = 0;
					*t++ = 0;
					*t++ = 0;
					*t++ = value;
					c--;
				}
				t += stride;
			}
		}
	}
}

void
fz_clear_pixmap(fz_context *ctx, fz_pixmap *pix)
{
	ptrdiff_t stride = pix->w * (ptrdiff_t)pix->n;
	int h = pix->h;
	unsigned char *s = pix->samples;
	if (stride == pix->stride)
	{
		stride *= h;
		h = 1;
	}
	if (pix->alpha || fz_colorspace_is_subtractive(ctx, pix->colorspace))
	{
		while (h--)
		{
			memset(s, 0, stride);
			s += pix->stride;
		}
	}
	else if (pix->s == 0)
	{
		while (h--)
		{
			memset(s, 0xff, stride);
			s += pix->stride;
		}
	}
	else
	{
		/* Horrible, slow case: additive with spots */
		size_t w = stride/pix->n;
		int spots = pix->s;
		int colorants = pix->n - spots; /* We know there is no alpha */
		while (h--)
		{
			size_t w2 = w;
			while (w2--)
			{
				int i = colorants;
				do
				{
					*s++ = 0xff;
					i--;
				}
				while (i != 0);

				i = spots;
				do
				{
					*s++ = 0;
					i--;
				}
				while (i != 0);
			}
		}
	}
}

void
fz_clear_pixmap_with_value(fz_context *ctx, fz_pixmap *pix, int value)
{
	unsigned char *s;
	int w, h, n;
	ptrdiff_t stride, len;
	int alpha = pix->alpha;

	w = pix->w;
	h = pix->h;
	if (w < 0 || h < 0)
		return;

	/* CMYK needs special handling (and potentially any other subtractive colorspaces) */
	if (fz_colorspace_n(ctx, pix->colorspace) == 4)
	{
		clear_cmyk_bitmap(pix->samples, w, h, pix->s, pix->stride, 255-value, pix->alpha);
		return;
	}

	n = pix->n;
	stride = pix->stride;
	len = (ptrdiff_t)w * n;

	s = pix->samples;
	if (value == 255 || !alpha)
	{
		if (stride == len)
		{
			len *= h;
			h = 1;
		}
		while (h--)
		{
			memset(s, value, len);
			s += stride;
		}
	}
	else
	{
		int k, x, y;
		stride -= len;
		for (y = 0; y < pix->h; y++)
		{
			for (x = 0; x < pix->w; x++)
			{
				for (k = 0; k < pix->n - 1; k++)
					*s++ = value;
				if (alpha)
					*s++ = 255;
			}
			s += stride;
		}
	}
}

void
fz_fill_pixmap_with_color(fz_context *ctx, fz_pixmap *pix, fz_colorspace *colorspace, float *color, fz_color_params color_params)
{
	float colorfv[FZ_MAX_COLORS];
	unsigned char colorbv[FZ_MAX_COLORS];
	int i, n, a, s, x, y, w, h;

	n = fz_colorspace_n(ctx, pix->colorspace);
	a = pix->alpha;
	s = pix->s;
	fz_convert_color(ctx, colorspace, color, pix->colorspace, colorfv, NULL, color_params);
	for (i = 0; i < n; ++i)
		colorbv[i] = colorfv[i] * 255;

	w = pix->w;
	h = pix->h;
	for (y = 0; y < h; ++y)
	{
		unsigned char *p = pix->samples + y * pix->stride;
		for (x = 0; x < w; ++x)
		{
			for (i = 0; i < n; ++i)
				*p++ = colorbv[i];
			for (i = 0; i < s; ++i)
				*p++ = 0;
			if (a)
				*p++ = 255;
		}
	}
}

void
fz_copy_pixmap_rect(fz_context *ctx, fz_pixmap *dest, fz_pixmap *src, fz_irect b, const fz_default_colorspaces *default_cs)
{
	unsigned char *srcp;
	unsigned char *destp;
	unsigned int y, w;
	size_t destspan, srcspan;

	b = fz_intersect_irect(b, fz_pixmap_bbox(ctx, dest));
	b = fz_intersect_irect(b, fz_pixmap_bbox(ctx, src));
	if (fz_is_empty_irect(b))
		return;
	w = (unsigned int)(b.x1 - b.x0);
	y = (unsigned int)(b.y1 - b.y0);

	srcspan = src->stride;
	srcp = src->samples + srcspan * (b.y0 - src->y) + (b.x0 - src->x) * (size_t)src->n;
	destspan = dest->stride;
	destp = dest->samples + destspan * (b.y0 - dest->y) + (b.x0 - dest->x) * (size_t)dest->n;

	if (src->n == dest->n)
	{
		w *= src->n;
		do
		{
			memcpy(destp, srcp, w);
			srcp += srcspan;
			destp += destspan;
		}
		while (--y);
	}
	else
	{
		fz_pixmap fake_src = *src;
		fake_src.x = b.x0;
		fake_src.y = b.y0;
		fake_src.w = w;
		fake_src.h = y;
		fake_src.samples = srcp;
		fz_convert_pixmap_samples(ctx, &fake_src, dest, NULL, default_cs, fz_default_color_params, 0);
	}
}

void
fz_clear_pixmap_rect_with_value(fz_context *ctx, fz_pixmap *dest, int value, fz_irect b)
{
	unsigned char *destp;
	int x, y, w, k;
	size_t destspan;

	b = fz_intersect_irect(b, fz_pixmap_bbox(ctx, dest));
	w = b.x1 - b.x0;
	y = b.y1 - b.y0;
	if (w <= 0 || y <= 0)
		return;

	destspan = dest->stride;
	destp = dest->samples + destspan * (b.y0 - dest->y) + (b.x0 - dest->x) * (size_t)dest->n;

	/* CMYK needs special handling (and potentially any other subtractive colorspaces) */
	if (fz_colorspace_n(ctx, dest->colorspace) == 4)
	{
		value = 255 - value;
		do
		{
			unsigned char *s = destp;
			for (x = 0; x < w; x++)
			{
				*s++ = 0;
				*s++ = 0;
				*s++ = 0;
				*s++ = value;
				*s++ = 255;
			}
			destp += destspan;
		}
		while (--y);
		return;
	}

	if (value == 255)
	{
		do
		{
			memset(destp, 255, w * (size_t)dest->n);
			destp += destspan;
		}
		while (--y);
	}
	else
	{
		do
		{
			unsigned char *s = destp;
			for (x = 0; x < w; x++)
			{
				for (k = 0; k < dest->n - 1; k++)
					*s++ = value;
				*s++ = 255;
			}
			destp += destspan;
		}
		while (--y);
	}
}

void
fz_premultiply_pixmap(fz_context *ctx, fz_pixmap *pix)
{
	unsigned char *s = pix->samples;
	unsigned char a;
	int k, x, y;
	size_t stride = pix->stride - pix->w * (size_t)pix->n;

	if (!pix->alpha)
		return;

	for (y = 0; y < pix->h; y++)
	{
		for (x = 0; x < pix->w; x++)
		{
			a = s[pix->n - 1];
			for (k = 0; k < pix->n - 1; k++)
				s[k] = fz_mul255(s[k], a);
			s += pix->n;
		}
		s += stride;
	}
}

fz_pixmap *
fz_alpha_from_gray(fz_context *ctx, fz_pixmap *gray)
{
	fz_pixmap *alpha;
	unsigned char *sp, *dp;
	int w, h, sstride, dstride;

	assert(gray->n == 1);

	alpha = fz_new_pixmap_with_bbox(ctx, NULL, fz_pixmap_bbox(ctx, gray), 0, 1);
	dp = alpha->samples;
	dstride = alpha->stride;
	sp = gray->samples;
	sstride = gray->stride;

	h = gray->h;
	w = gray->w;
	while (h--)
	{
		memcpy(dp, sp, w);
		sp += sstride;
		dp += dstride;
	}

	return alpha;
}

void
fz_tint_pixmap(fz_context *ctx, fz_pixmap *pix, int black, int white)
{
	unsigned char *s = pix->samples;
	int n = pix->n;
	int x, y, save;
	int rb = (black>>16)&255;
	int gb = (black>>8)&255;
	int bb = (black)&255;
	int rw = (white>>16)&255;
	int gw = (white>>8)&255;
	int bw = (white)&255;
	int rm = (rw - rb);
	int gm = (gw - gb);
	int bm = (bw - bb);

	switch (fz_colorspace_type(ctx, pix->colorspace))
	{
	case FZ_COLORSPACE_GRAY:
		gw = (rw + gw + bw) / 3;
		gb = (rb + gb + bb) / 3;
		gm = gw - gb;
		for (y = 0; y < pix->h; y++)
		{
			for (x = 0; x < pix->w; x++)
			{
				*s = gb + fz_mul255(*s, gm);
				s += n;
			}
			s += pix->stride - pix->w * n;
		}
		break;

	case FZ_COLORSPACE_BGR:
		save = rm; rm = bm; bm = save;
		save = rb; rb = bb; bb = save;
		/* fall through */
	case FZ_COLORSPACE_RGB:
		for (y = 0; y < pix->h; y++)
		{
			for (x = 0; x < pix->w; x++)
			{
				s[0] = rb + fz_mul255(s[0], rm);
				s[1] = gb + fz_mul255(s[1], gm);
				s[2] = bb + fz_mul255(s[2], bm);
				s += n;
			}
			s += pix->stride - pix->w * n;
		}
		break;

	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "can only tint RGB, BGR and Gray pixmaps");
		break;
	}
}

/* Invert luminance in RGB/BGR pixmap, but keep the colors as is. */
static inline void invert_luminance(int type, unsigned char *s)
{
	int r, g, b, y;

	/* Convert to YUV */
	if (type == FZ_COLORSPACE_RGB)
	{
		r = s[0];
		g = s[1];
		b = s[2];
	}
	else
	{
		r = s[2];
		g = s[1];
		b = s[0];
	}

	y = (39336 * r + 76884 * g + 14900 * b + 32768)>>16;
	y = 259-y;
	r += y;
	g += y;
	b += y;

	if (type == FZ_COLORSPACE_RGB)
	{
		s[0] = r > 255 ? 255 : r < 0 ? 0 : r;
		s[1] = g > 255 ? 255 : g < 0 ? 0 : g;
		s[2] = b > 255 ? 255 : b < 0 ? 0 : b;
	}
	else
	{
		s[2] = r > 255 ? 255 : r < 0 ? 0 : r;
		s[1] = g > 255 ? 255 : g < 0 ? 0 : g;
		s[0] = b > 255 ? 255 : b < 0 ? 0 : b;
	}
}

void
fz_invert_pixmap_luminance(fz_context *ctx, fz_pixmap *pix)
{
	unsigned char *s = pix->samples;
	int x, y, n = pix->n;
	int type = pix->colorspace ? pix->colorspace->type : FZ_COLORSPACE_NONE;

	if (type == FZ_COLORSPACE_GRAY)
	{
		fz_invert_pixmap(ctx, pix);
	}
	else if (type == FZ_COLORSPACE_RGB || type == FZ_COLORSPACE_BGR)
	{
		for (y = 0; y < pix->h; y++)
		{
			for (x = 0; x < pix->w; x++)
			{
				invert_luminance(type, s);
				s += n;
			}
			s += pix->stride - pix->w * n;
		}
	}
	else
	{
		fz_throw(ctx, FZ_ERROR_GENERIC, "can only invert luminance of Gray and RGB pixmaps");
	}
}

void
fz_invert_pixmap(fz_context *ctx, fz_pixmap *pix)
{
	unsigned char *s = pix->samples;
	int k, x, y;
	int n1 = pix->n - pix->alpha;
	int n = pix->n;

	for (y = 0; y < pix->h; y++)
	{
		for (x = 0; x < pix->w; x++)
		{
			for (k = 0; k < n1; k++)
				s[k] = 255 - s[k];
			s += n;
		}
		s += pix->stride - pix->w * n;
	}
}

void
fz_invert_pixmap_alpha(fz_context *ctx, fz_pixmap *pix)
{
	unsigned char *s = pix->samples;
	int x, y;
	int n1 = pix->n - pix->alpha;
	int n = pix->n;

	if (!pix->alpha)
		return;

	for (y = 0; y < pix->h; y++)
	{
		s += n1;
		for (x = 0; x < pix->w; x++)
		{
			*s = 255 - *s;
			s += n;
		}
		s += pix->stride - pix->w * n;
	}
}

void fz_invert_pixmap_rect(fz_context *ctx, fz_pixmap *image, fz_irect rect)
{
	unsigned char *p;
	int x, y, n;

	int x0 = fz_clampi(rect.x0 - image->x, 0, image->w);
	int x1 = fz_clampi(rect.x1 - image->x, 0, image->w);
	int y0 = fz_clampi(rect.y0 - image->y, 0, image->h);
	int y1 = fz_clampi(rect.y1 - image->y, 0, image->h);

	for (y = y0; y < y1; y++)
	{
		p = image->samples + ((y * (size_t)image->stride) + (x0 * (size_t)image->n));
		for (x = x0; x < x1; x++)
		{
			for (n = image->n; n > 1; n--, p++)
				*p = 255 - *p;
			p++;
		}
	}
}

void
fz_gamma_pixmap(fz_context *ctx, fz_pixmap *pix, float gamma)
{
	unsigned char gamma_map[256];
	unsigned char *s = pix->samples;
	int n1 = pix->n - pix->alpha;
	int n = pix->n;
	int k, x, y;

	for (k = 0; k < 256; k++)
		gamma_map[k] = pow(k / 255.0f, gamma) * 255;

	for (y = 0; y < pix->h; y++)
	{
		for (x = 0; x < pix->w; x++)
		{
			for (k = 0; k < n1; k++)
				s[k] = gamma_map[s[k]];
			s += n;
		}
		s += pix->stride - pix->w * n;
	}
}

size_t
fz_pixmap_size(fz_context *ctx, fz_pixmap * pix)
{
	if (pix == NULL)
		return 0;
	return sizeof(*pix) + (size_t)pix->n * pix->w * pix->h;
}

fz_pixmap *
fz_convert_pixmap(fz_context *ctx, const fz_pixmap *pix, fz_colorspace *ds, fz_colorspace *prf, fz_default_colorspaces *default_cs, fz_color_params color_params, int keep_alpha)
{
	fz_pixmap *cvt;

	if (!ds && !keep_alpha)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot both throw away and keep alpha");

	cvt = fz_new_pixmap(ctx, ds, pix->w, pix->h, pix->seps, keep_alpha && pix->alpha);

	cvt->xres = pix->xres;
	cvt->yres = pix->yres;
	cvt->x = pix->x;
	cvt->y = pix->y;
	if (pix->flags & FZ_PIXMAP_FLAG_INTERPOLATE)
		cvt->flags |= FZ_PIXMAP_FLAG_INTERPOLATE;
	else
		cvt->flags &= ~FZ_PIXMAP_FLAG_INTERPOLATE;

	fz_try(ctx)
	{
		fz_convert_pixmap_samples(ctx, pix, cvt, prf, default_cs, color_params, 1);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, cvt);
		fz_rethrow(ctx);
	}

	return cvt;
}

fz_pixmap *
fz_new_pixmap_from_8bpp_data(fz_context *ctx, int x, int y, int w, int h, unsigned char *sp, int span)
{
	fz_pixmap *pixmap = fz_new_pixmap(ctx, NULL, w, h, NULL, 1);
	int stride = pixmap->stride;
	unsigned char *s = pixmap->samples;
	pixmap->x = x;
	pixmap->y = y;

	for (y = 0; y < h; y++)
	{
		memcpy(s, sp + y * span, w);
		s += stride;
	}

	return pixmap;
}

fz_pixmap *
fz_new_pixmap_from_1bpp_data(fz_context *ctx, int x, int y, int w, int h, unsigned char *sp, int span)
{
	fz_pixmap *pixmap = fz_new_pixmap(ctx, NULL, w, h, NULL, 1);
	int stride = pixmap->stride - pixmap->w;
	pixmap->x = x;
	pixmap->y = y;

	for (y = 0; y < h; y++)
	{
		unsigned char *out = pixmap->samples + y * w;
		unsigned char *in = sp + y * span;
		unsigned char bit = 0x80;
		int ww = w;
		while (ww--)
		{
			*out++ = (*in & bit) ? 255 : 0;
			bit >>= 1;
			if (bit == 0)
				bit = 0x80, in++;
		}
		out += stride;
	}

	return pixmap;
}

static float
calc_percentile(int *hist, float thr, float scale, float minval, float maxval)
{
	float prct;
	int k = 0, count = 0;

	while (count < thr)
		count += hist[k++];

	if (k <= 0)
		prct = k;
	else
	{
		float c0 = count - thr;
		float c1 = thr - (count - hist[k - 1]);
		prct = (c1 * k + c0 * (k - 1)) / (c0 + c1);
	}

	prct /= scale;
	prct += minval;
	return fz_clamp(prct, minval, maxval);
}

static void
calc_percentiles(fz_context *ctx, int nsamples, float *samples, float *minprct, float *maxprct)
{
	float minval, maxval, scale;
	int *hist, size, k;

	minval = maxval = samples[0];
	for (k = 1; k < nsamples; k++)
	{
		minval = fz_min(minval, samples[k]);
		maxval = fz_max(maxval, samples[k]);
	}

	if (minval - maxval == 0)
	{
		*minprct = *maxprct = minval;
		return;
	}

	size = fz_mini(65535, nsamples);
	scale = (size - 1) / (maxval - minval);

	hist = fz_calloc(ctx, size, sizeof(int));

	fz_try(ctx)
	{
		for (k = 0; k < nsamples; k++)
			hist[(uint16_t) (scale * (samples[k] - minval))]++;

		*minprct = calc_percentile(hist, 0.01f * nsamples, scale, minval, maxval);
		*maxprct = calc_percentile(hist, 0.99f * nsamples, scale, minval, maxval);
	}
	fz_always(ctx)
		fz_free(ctx, hist);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

/* Tone mapping according to "Consistent Tone Reproduction" by Min H. Kim and Jan Kautz. */
fz_pixmap *
fz_new_pixmap_from_float_data(fz_context *ctx, fz_colorspace *cs, int w, int h, float *samples)
{
	fz_pixmap *pixmap = NULL;
	unsigned char *dp;
	float *sample;
	float *lsamples = NULL;
	float minsample, maxsample, mu;
	float k1, d0, sigma, sigmasq2;
	float minprct, maxprct, range;
	int y, k, n = fz_colorspace_n(ctx, cs);
	int nsamples = w * h * n;
#define KIMKAUTZC1 (3.0f)
#define KIMKAUTZC2 (0.5f)
#define MAXLD (logf(300.0f))
#define MINLD (logf(0.3f))

	fz_var(pixmap);
	fz_var(lsamples);

	fz_try(ctx)
	{
		lsamples = fz_malloc(ctx, nsamples * sizeof(float));

		mu = 0;
		minsample = FLT_MAX;
		maxsample = -FLT_MAX;

		for (k = 0; k < nsamples; k++)
		{
			lsamples[k] = logf(samples[k] == 0 ? FLT_MIN : samples[k]);
			mu += lsamples[k];
			minsample = fz_min(minsample, lsamples[k]);
			maxsample = fz_max(maxsample, lsamples[k]);
		}

		mu /= nsamples;
		d0 = maxsample - minsample;
		k1 = (MAXLD - MINLD) / d0;
		sigma = d0 / KIMKAUTZC1;
		sigmasq2 = sigma * sigma * 2;

		for (k = 0; k < nsamples; k++)
		{
			float samplemu = samples[k] - mu;
			float samplemu2 = samplemu * samplemu;
			float fw = expf(-samplemu2 / sigmasq2);
			float k2 = (1 - k1) * fw + k1;
			samples[k] = expf(KIMKAUTZC2 * k2 * (lsamples[k] - mu) + mu);
		}

		calc_percentiles(ctx, nsamples, samples, &minprct, &maxprct);
		range = maxprct - minprct;

		pixmap = fz_new_pixmap(ctx, cs, w, h, NULL, 0);

		dp = pixmap->samples + pixmap->stride * (h - 1);
		sample = samples;

		for (y = 0; y < h; y++)
		{
			unsigned char *dpp = dp;

			for (k = 0; k < w * n; k++)
				*dpp++ = 255.0f * (fz_clamp(*sample++, minprct, maxprct) - minprct) / range;

			dp -= pixmap->stride;
		}
	}
	fz_always(ctx)
		fz_free(ctx, lsamples);
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pixmap);
		fz_rethrow(ctx);
	}

	return pixmap;
}

fz_pixmap *
fz_new_pixmap_from_alpha_channel(fz_context *ctx, fz_pixmap *src)
{
	fz_pixmap *dst;
	int w, h, n, x;
	unsigned char *sp, *dp;

	if (!src->alpha)
		return NULL;

	dst = fz_new_pixmap_with_bbox(ctx, NULL, fz_pixmap_bbox(ctx, src), NULL, 1);
	w = src->w;
	h = src->h;
	n = src->n;
	sp = src->samples + n - 1;
	dp = dst->samples;

	while (h--)
	{
		unsigned char *s = sp;
		unsigned char *d = dp;
		for (x = 0; x < w; ++x)
		{
			*d++ = *s;
			s += n;
		}
		sp += src->stride;
		dp += dst->stride;
	}

	return dst;
}

fz_pixmap *
fz_new_pixmap_from_color_and_mask(fz_context *ctx, fz_pixmap *color, fz_pixmap *mask)
{
	fz_pixmap *dst;
	int w = color->w;
	int h = color->h;
	int n = color->n;
	int x, y, k;

	if (color->alpha)
		fz_throw(ctx, FZ_ERROR_GENERIC, "color pixmap must not have an alpha channel");
	if (mask->n != 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "mask pixmap must have exactly one channel");
	if (mask->w != color->w || mask->h != color->h)
		fz_throw(ctx, FZ_ERROR_GENERIC, "color and mask pixmaps must be the same size");

	dst = fz_new_pixmap_with_bbox(ctx, color->colorspace, fz_pixmap_bbox(ctx, color), NULL, 1);

	for (y = 0; y < h; ++y)
	{
		unsigned char *cs = &color->samples[y * color->stride];
		unsigned char *ms = &mask->samples[y * mask->stride];
		unsigned char *ds = &dst->samples[y * dst->stride];
		for (x = 0; x < w; ++x)
		{
			unsigned char a = *ms++;
			for (k = 0; k < n; ++k)
				*ds++ = fz_mul255(*cs++, a);
			*ds++ = a;
		}
	}

	return dst;
}

int
fz_is_pixmap_monochrome(fz_context *ctx, fz_pixmap *pixmap)
{
	int n = pixmap->n;
	int w = pixmap->w;
	int h = pixmap->h;
	unsigned char *s = pixmap->samples;
	int x;

	if (n != 1)
		return 0;

	while (h--)
	{
		for (x = 0; x < w; ++x)
		{
			unsigned char v = s[x];
			if (v != 0 && v != 255)
				return 0;
		}
		s += pixmap->stride;
	}

	return 1;
}

#ifdef ARCH_ARM
static void
fz_subsample_pixmap_ARM(unsigned char *ptr, int w, int h, int f, int factor,
			int n, int fwd, int back, int back2, int fwd2,
			int divX, int back4, int fwd4, int fwd3,
			int divY, int back5, int divXY)
__attribute__((naked));

static void
fz_subsample_pixmap_ARM(unsigned char *ptr, int w, int h, int f, int factor,
			int n, int fwd, int back, int back2, int fwd2,
			int divX, int back4, int fwd4, int fwd3,
			int divY, int back5, int divXY)
{
	asm volatile(
	ENTER_ARM
	"stmfd	r13!,{r1,r4-r11,r14}					\n"
	"@STACK:r1,<9>,factor,n,fwd,back,back2,fwd2,divX,back4,fwd4,fwd3,divY,back5,divXY\n"
	"@ r0 = src = ptr						\n"
	"@ r1 = w							\n"
	"@ r2 = h							\n"
	"@ r3 = f							\n"
	"mov	r9, r0			@ r9 = dst = ptr		\n"
	"ldr	r6, [r13,#4*12]		@ r6 = fwd			\n"
	"ldr	r7, [r13,#4*13]		@ r7 = back			\n"
	"subs	r2, r2, r3		@ r2 = h -= f			\n"
	"blt	12f			@ Skip if less than a full row	\n"
	"1:				@ for (y = h; y > 0; y--) {	\n"
	"ldr	r1, [r13]		@ r1 = w			\n"
	"subs	r1, r1, r3		@ r1 = w -= f			\n"
	"blt	6f			@ Skip if less than a full col	\n"
	"ldr	r4, [r13,#4*10]		@ r4 = factor			\n"
	"ldr	r8, [r13,#4*14]		@ r8 = back2			\n"
	"ldr	r12,[r13,#4*15]		@ r12= fwd2			\n"
	"2:				@ for (x = w; x > 0; x--) {	\n"
	"ldr	r5, [r13,#4*11]		@ for (nn = n; nn > 0; n--) {	\n"
	"3:				@				\n"
	"mov	r14,#0			@ r14= v = 0			\n"
	"sub	r5, r5, r3, LSL #8	@ for (xx = f; xx > 0; x--) {	\n"
	"4:				@				\n"
	"add	r5, r5, r3, LSL #16	@ for (yy = f; yy > 0; y--) {	\n"
	"5:				@				\n"
	"ldrb	r11,[r0], r6		@ r11= *src	src += fwd	\n"
	"subs	r5, r5, #1<<16		@ xx--				\n"
	"add	r14,r14,r11		@ v += r11			\n"
	"bgt	5b			@ }				\n"
	"sub	r0, r0, r7		@ src -= back			\n"
	"adds	r5, r5, #1<<8		@ yy--				\n"
	"blt	4b			@ }				\n"
	"mov	r14,r14,LSR r4		@ r14 = v >>= factor		\n"
	"strb	r14,[r9], #1		@ *d++ = r14			\n"
	"sub	r0, r0, r8		@ s -= back2			\n"
	"subs	r5, r5, #1		@ n--				\n"
	"bgt	3b			@ }				\n"
	"add	r0, r0, r12		@ s += fwd2			\n"
	"subs	r1, r1, r3		@ x -= f			\n"
	"bge	2b			@ }				\n"
	"6:				@ Less than a full column left	\n"
	"adds	r1, r1, r3		@ x += f			\n"
	"beq	11f			@ if (x == 0) next row		\n"
	"@ r0 = src							\n"
	"@ r1 = x							\n"
	"@ r2 = y							\n"
	"@ r3 = f							\n"
	"@ r4 = factor							\n"
	"@ r6 = fwd							\n"
	"@ r7 = back							\n"
	"@STACK:r1,<9>,factor,n,fwd,back,back2,fwd2,divX,back4,fwd4,fwd3,divY,back5,divXY\n"
	"ldr	r5, [r13,#4*11]		@ for (nn = n; nn > 0; n--) {	\n"
	"ldr	r4, [r13,#4*16]		@ r4 = divX			\n"
	"ldr	r8, [r13,#4*17]		@ r8 = back4			\n"
	"ldr	r12,[r13,#4*18]		@ r12= fwd4			\n"
	"8:				@				\n"
	"mov	r14,#0			@ r14= v = 0			\n"
	"sub	r5, r5, r1, LSL #8	@ for (xx = x; xx > 0; x--) {	\n"
	"9:				@				\n"
	"add	r5, r5, r3, LSL #16	@ for (yy = f; yy > 0; y--) {	\n"
	"10:				@				\n"
	"ldrb	r11,[r0], r6		@ r11= *src	src += fwd	\n"
	"subs	r5, r5, #1<<16		@ xx--				\n"
	"add	r14,r14,r11		@ v += r11			\n"
	"bgt	10b			@ }				\n"
	"sub	r0, r0, r7		@ src -= back			\n"
	"adds	r5, r5, #1<<8		@ yy--				\n"
	"blt	9b			@ }				\n"
	"mul	r14,r4, r14		@ r14= v *= divX		\n"
	"mov	r14,r14,LSR #16		@ r14= v >>= 16			\n"
	"strb	r14,[r9], #1		@ *d++ = r14			\n"
	"sub	r0, r0, r8		@ s -= back4			\n"
	"subs	r5, r5, #1		@ n--				\n"
	"bgt	8b			@ }				\n"
	"add	r0, r0, r12		@ s += fwd4			\n"
	"11:				@				\n"
	"ldr	r14,[r13,#4*19]		@ r14 = fwd3			\n"
	"subs	r2, r2, r3		@ h -= f			\n"
	"add	r0, r0, r14		@ s += fwd3			\n"
	"bge	1b			@ }				\n"
	"12:								\n"
	"adds	r2, r2, r3		@ h += f			\n"
	"beq	21f			@ if no stray row, end		\n"
	"@ So doing one last (partial) row				\n"
	"@STACK:r1,<9>,factor,n,fwd,back,back2,fwd2,divX,back4,fwd4,fwd3,divY,back5,divXY\n"
	"@ r0 = src = ptr						\n"
	"@ r1 = w							\n"
	"@ r2 = h							\n"
	"@ r3 = f							\n"
	"@ r4 = factor							\n"
	"@ r5 = n							\n"
	"@ r6 = fwd							\n"
	"				@ for (y = h; y > 0; y--) {	\n"
	"ldr	r1, [r13]		@ r1 = w			\n"
	"ldr	r7, [r13,#4*21]		@ r7 = back5			\n"
	"ldr	r8, [r13,#4*14]		@ r8 = back2			\n"
	"subs	r1, r1, r3		@ r1 = w -= f			\n"
	"blt	17f			@ Skip if less than a full col	\n"
	"ldr	r4, [r13,#4*20]		@ r4 = divY			\n"
	"ldr	r12,[r13,#4*15]		@ r12= fwd2			\n"
	"13:				@ for (x = w; x > 0; x--) {	\n"
	"ldr	r5, [r13,#4*11]		@ for (nn = n; nn > 0; n--) {	\n"
	"14:				@				\n"
	"mov	r14,#0			@ r14= v = 0			\n"
	"sub	r5, r5, r3, LSL #8	@ for (xx = f; xx > 0; x--) {	\n"
	"15:				@				\n"
	"add	r5, r5, r2, LSL #16	@ for (yy = y; yy > 0; y--) {	\n"
	"16:				@				\n"
	"ldrb	r11,[r0], r6		@ r11= *src	src += fwd	\n"
	"subs	r5, r5, #1<<16		@ xx--				\n"
	"add	r14,r14,r11		@ v += r11			\n"
	"bgt	16b			@ }				\n"
	"sub	r0, r0, r7		@ src -= back5			\n"
	"adds	r5, r5, #1<<8		@ yy--				\n"
	"blt	15b			@ }				\n"
	"mul	r14,r4, r14		@ r14 = x *= divY		\n"
	"mov	r14,r14,LSR #16		@ r14 = v >>= 16		\n"
	"strb	r14,[r9], #1		@ *d++ = r14			\n"
	"sub	r0, r0, r8		@ s -= back2			\n"
	"subs	r5, r5, #1		@ n--				\n"
	"bgt	14b			@ }				\n"
	"add	r0, r0, r12		@ s += fwd2			\n"
	"subs	r1, r1, r3		@ x -= f			\n"
	"bge	13b			@ }				\n"
	"17:				@ Less than a full column left	\n"
	"adds	r1, r1, r3		@ x += f			\n"
	"beq	21f			@ if (x == 0) end		\n"
	"@ r0 = src							\n"
	"@ r1 = x							\n"
	"@ r2 = y							\n"
	"@ r3 = f							\n"
	"@ r4 = factor							\n"
	"@ r6 = fwd							\n"
	"@ r7 = back5							\n"
	"@ r8 = back2							\n"
	"@STACK:r1,<9>,factor,n,fwd,back,back2,fwd2,divX,back4,fwd4,fwd3,divY,back5,divXY\n"
	"ldr	r4, [r13,#4*22]		@ r4 = divXY			\n"
	"ldr	r5, [r13,#4*11]		@ for (nn = n; nn > 0; n--) {	\n"
	"ldr	r8, [r13,#4*17]		@ r8 = back4			\n"
	"18:				@				\n"
	"mov	r14,#0			@ r14= v = 0			\n"
	"sub	r5, r5, r1, LSL #8	@ for (xx = x; xx > 0; x--) {	\n"
	"19:				@				\n"
	"add	r5, r5, r2, LSL #16	@ for (yy = y; yy > 0; y--) {	\n"
	"20:				@				\n"
	"ldrb	r11,[r0],r6		@ r11= *src	src += fwd	\n"
	"subs	r5, r5, #1<<16		@ xx--				\n"
	"add	r14,r14,r11		@ v += r11			\n"
	"bgt	20b			@ }				\n"
	"sub	r0, r0, r7		@ src -= back5			\n"
	"adds	r5, r5, #1<<8		@ yy--				\n"
	"blt	19b			@ }				\n"
	"mul	r14,r4, r14		@ r14= v *= divX		\n"
	"mov	r14,r14,LSR #16		@ r14= v >>= 16			\n"
	"strb	r14,[r9], #1		@ *d++ = r14			\n"
	"sub	r0, r0, r8		@ s -= back4			\n"
	"subs	r5, r5, #1		@ n--				\n"
	"bgt	18b			@ }				\n"
	"21:				@				\n"
	"ldmfd	r13!,{r1,r4-r11,PC}	@ pop, return to thumb		\n"
	ENTER_THUMB
	);
}

#endif

void
fz_subsample_pixmap(fz_context *ctx, fz_pixmap *tile, int factor)
{
	int f;

	if (!tile)
		return;

	assert(tile->stride >= tile->w * tile->n);

	fz_subsample_pixblock(tile->samples, tile->w, tile->h, tile->n, factor, tile->stride);

	f = 1<<factor;
	tile->w = (tile->w + f-1)>>factor;
	tile->h = (tile->h + f-1)>>factor;
	tile->stride = tile->w * (size_t)tile->n;
	/* Redundant test? We only ever make pixmaps smaller! */
	if (tile->h > INT_MAX / (tile->w * tile->n))
		fz_throw(ctx, FZ_ERROR_MEMORY, "pixmap too large");
	tile->samples = fz_realloc(ctx, tile->samples, (size_t)tile->h * tile->w * tile->n);
}

void
fz_subsample_pixblock(unsigned char *s, int w, int h, int n, int factor, ptrdiff_t stride)
{
	int fwd, fwd2, fwd3, back, back2, f;
	unsigned char *d;
#ifndef ARCH_ARM
	int x, y, xx, yy, nn;
#endif

	d = s;
	f = 1<<factor;
	fwd = stride;
	back = f*fwd-n;
	back2 = f*n-1;
	fwd2 = (f-1)*n;
	fwd3 = (f-1)*fwd + (int)stride - w * n;
	factor *= 2;
#ifdef ARCH_ARM
	{
		int strayX = w%f;
		int divX = (strayX ? 65536/(strayX*f) : 0);
		int fwd4 = (strayX-1) * n;
		int back4 = strayX*n-1;
		int strayY = h%f;
		int divY = (strayY ? 65536/(strayY*f) : 0);
		int back5 = fwd * strayY - n;
		int divXY = (strayY*strayX ? 65536/(strayX*strayY) : 0);
		fz_subsample_pixmap_ARM(s, w, h, f, factor, n, fwd, back,
					back2, fwd2, divX, back4, fwd4, fwd3,
					divY, back5, divXY);
	}
#else
	for (y = h - f; y >= 0; y -= f)
	{
		for (x = w - f; x >= 0; x -= f)
		{
			for (nn = n; nn > 0; nn--)
			{
				int v = 0;
				for (xx = f; xx > 0; xx--)
				{
					for (yy = f; yy > 0; yy--)
					{
						v += *s;
						s += fwd;
					}
					s -= back;
				}
				*d++ = v >> factor;
				s -= back2;
			}
			s += fwd2;
		}
		/* Do any strays */
		x += f;
		if (x > 0)
		{
			int div = x * f;
			int fwd4 = (x-1) * n;
			int back4 = x*n-1;
			for (nn = n; nn > 0; nn--)
			{
				int v = 0;
				for (xx = x; xx > 0; xx--)
				{
					for (yy = f; yy > 0; yy--)
					{
						v += *s;
						s += fwd;
					}
					s -= back;
				}
				*d++ = v / div;
				s -= back4;
			}
			s += fwd4;
		}
		s += fwd3;
	}
	/* Do any stray line */
	y += f;
	if (y > 0)
	{
		int div = y * f;
		int back5 = fwd * y - n;
		for (x = w - f; x >= 0; x -= f)
		{
			for (nn = n; nn > 0; nn--)
			{
				int v = 0;
				for (xx = f; xx > 0; xx--)
				{
					for (yy = y; yy > 0; yy--)
					{
						v += *s;
						s += fwd;
					}
					s -= back5;
				}
				*d++ = v / div;
				s -= back2;
			}
			s += fwd2;
		}
		/* Do any stray at the end of the stray line */
		x += f;
		if (x > 0)
		{
			int back4 = x * n - 1;
			div = x * y;
			for (nn = n; nn > 0; nn--)
			{
				int v = 0;
				for (xx = x; xx > 0; xx--)
				{
					for (yy = y; yy > 0; yy--)
					{
						v += *s;
						s += fwd;
					}
					s -= back5;
				}
				*d++ = v / div;
				s -= back4;
			}
		}
	}
#endif
}

void
fz_set_pixmap_resolution(fz_context *ctx, fz_pixmap *pix, int xres, int yres)
{
	pix->xres = xres;
	pix->yres = yres;
}

/*
	Return the md5 digest for a pixmap
*/
void
fz_md5_pixmap(fz_context *ctx, fz_pixmap *pix, unsigned char digest[16])
{
	fz_md5 md5;

	fz_md5_init(&md5);
	if (pix)
	{
		unsigned char *s = pix->samples;
		int h = pix->h;
		int ss = pix->stride;
		int len = pix->w * pix->n;
		while (h--)
		{
			fz_md5_update(&md5, s, len);
			s += ss;
		}
	}
	fz_md5_final(&md5, digest);
}

#ifdef HAVE_VALGRIND
int fz_valgrind_pixmap(const fz_pixmap *pix)
{
	int w, h, n, total;
	int ww, hh, nn;
	int stride;
	const unsigned char *p = pix->samples;

	if (pix == NULL)
		return 0;

	total = 0;
	ww = pix->w;
	hh = pix->h;
	nn = pix->n;
	stride = pix->stride - ww*nn;
	for (h = 0; h < hh; h++)
	{
		for (w = 0; w < ww; w++)
			for (n = 0; n < nn; n++)
				if (*p++) total ++;
		p += stride;
	}
	return total;
}
#endif /* HAVE_VALGRIND */

fz_pixmap *
fz_convert_indexed_pixmap_to_base(fz_context *ctx, const fz_pixmap *src)
{
	fz_pixmap *dst;
	fz_colorspace *base;
	const unsigned char *s;
	unsigned char *d;
	int y, x, k, n, high;
	unsigned char *lookup;
	ptrdiff_t s_line_inc, d_line_inc;

	if (src->colorspace->type != FZ_COLORSPACE_INDEXED)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot convert non-indexed pixmap");
	if (src->n != 1 + src->alpha)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot convert indexed pixmap mis-matching components");

	base = src->colorspace->u.indexed.base;
	high = src->colorspace->u.indexed.high;
	lookup = src->colorspace->u.indexed.lookup;
	n = base->n;

	dst = fz_new_pixmap_with_bbox(ctx, base, fz_pixmap_bbox(ctx, src), src->seps, src->alpha);
	s = src->samples;
	d = dst->samples;
	s_line_inc = src->stride - src->w * (ptrdiff_t)src->n;
	d_line_inc = dst->stride - dst->w * (ptrdiff_t)dst->n;

	if (src->alpha)
	{
		for (y = 0; y < src->h; y++)
		{
			for (x = 0; x < src->w; x++)
			{
				int v = *s++;
				int a = *s++;
				int aa = a + (a>>7);
				v = fz_mini(v, high);
				for (k = 0; k < n; k++)
					*d++ = (aa * lookup[v * n + k] + 128)>>8;
				*d++ = a;
			}
			s += s_line_inc;
			d += d_line_inc;
		}
	}
	else
	{
		for (y = 0; y < src->h; y++)
		{
			for (x = 0; x < src->w; x++)
			{
				int v = *s++;
				v = fz_mini(v, high);
				for (k = 0; k < n; k++)
					*d++ = lookup[v * n + k];
			}
			s += s_line_inc;
			d += d_line_inc;
		}
	}

	if (src->flags & FZ_PIXMAP_FLAG_INTERPOLATE)
		dst->flags |= FZ_PIXMAP_FLAG_INTERPOLATE;
	else
		dst->flags &= ~FZ_PIXMAP_FLAG_INTERPOLATE;

	return dst;
}

fz_pixmap *
fz_convert_separation_pixmap_to_base(fz_context *ctx, const fz_pixmap *src)
{
	fz_pixmap *dst;
	fz_colorspace *ss, *base;
	const unsigned char *s;
	unsigned char *d;
	int y, x, k, sn, bn, a;
	float src_v[FZ_MAX_COLORS];
	float base_v[FZ_MAX_COLORS];
	ptrdiff_t s_line_inc, d_line_inc;

	ss = src->colorspace;

	if (ss->type != FZ_COLORSPACE_SEPARATION)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot expand non-separation pixmap");
	if (src->n != ss->n + src->alpha)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot expand separation pixmap mis-matching alpha channel");

	base = ss->u.separation.base;
	dst = fz_new_pixmap_with_bbox(ctx, base, fz_pixmap_bbox(ctx, src), src->seps, src->alpha);
	fz_clear_pixmap(ctx, dst);
	fz_try(ctx)
	{
		s = src->samples;
		d = dst->samples;
		s_line_inc = src->stride - src->w * (ptrdiff_t)src->n;
		d_line_inc = dst->stride - dst->w * (ptrdiff_t)dst->n;
		sn = ss->n;
		bn = base->n;

		if (base->type == FZ_COLORSPACE_LAB)
		{
			if (src->alpha)
			{
				for (y = 0; y < src->h; y++)
				{
					for (x = 0; x < src->w; x++)
					{
						for (k = 0; k < sn; ++k)
							src_v[k] = *s++ / 255.0f;
						a = *s++;
						ss->u.separation.eval(ctx, ss->u.separation.tint, src_v, sn, base_v, bn);
						*d++ = (base_v[0] / 100) * 255.0f;
						*d++ = base_v[1] + 128;
						*d++ = base_v[2] + 128;
						*d++ = a;
					}
					s += s_line_inc;
					d += d_line_inc;
				}
			}
			else
			{
				for (y = 0; y < src->h; y++)
				{
					for (x = 0; x < src->w; x++)
					{
						for (k = 0; k < sn; ++k)
							src_v[k] = *s++ / 255.0f;
						ss->u.separation.eval(ctx, ss->u.separation.tint, src_v, sn, base_v, bn);
						*d++ = (base_v[0] / 100) * 255.0f;
						*d++ = base_v[1] + 128;
						*d++ = base_v[2] + 128;
					}
					s += s_line_inc;
					d += d_line_inc;
				}
			}
		}
		else
		{
			if (src->alpha)
			{
				for (y = 0; y < src->h; y++)
				{
					for (x = 0; x < src->w; x++)
					{
						for (k = 0; k < sn; ++k)
							src_v[k] = *s++ / 255.0f;
						a = *s++;
						ss->u.separation.eval(ctx, ss->u.separation.tint, src_v, sn, base_v, bn);
						for (k = 0; k < bn; ++k)
							*d++ = base_v[k] * 255.0f;
						*d++ = a;
					}
					s += s_line_inc;
					d += d_line_inc;
				}
			}
			else
			{
				for (y = 0; y < src->h; y++)
				{
					for (x = 0; x < src->w; x++)
					{
						for (k = 0; k < sn; ++k)
							src_v[k] = *s++ / 255.0f;
						ss->u.separation.eval(ctx, ss->u.separation.tint, src_v, sn, base_v, bn);
						for (k = 0; k < bn; ++k)
							*d++ = base_v[k] * 255.0f;
					}
					s += s_line_inc;
					d += d_line_inc;
				}
			}
		}

		if (src->flags & FZ_PIXMAP_FLAG_INTERPOLATE)
			dst->flags |= FZ_PIXMAP_FLAG_INTERPOLATE;
		else
			dst->flags &= ~FZ_PIXMAP_FLAG_INTERPOLATE;
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, dst);
		fz_rethrow(ctx);
	}

	return dst;
}







mupdf-1.21.1-source/source/fitz/pool.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <stdio.h>

typedef struct fz_pool_node
{
	struct fz_pool_node *next;
	char mem[1];
} fz_pool_node;

#define POOL_SIZE (4<<10) /* default size of pool blocks */
#define POOL_SELF (1<<10) /* size where allocs are put into their own blocks */

struct fz_pool
{
	size_t size;
	fz_pool_node *head, *tail;
	char *pos, *end;
};


fz_pool *fz_new_pool(fz_context *ctx)
{
	fz_pool *pool;
	fz_pool_node *node = NULL;

	pool = fz_malloc_struct(ctx, fz_pool);
	fz_try(ctx)
	{
		node = Memento_label(fz_calloc(ctx, offsetof(fz_pool_node, mem) + POOL_SIZE, 1), "fz_pool_block");
		pool->head = pool->tail = node;
		pool->pos = node->mem;
		pool->end = node->mem + POOL_SIZE;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, pool);
		fz_rethrow(ctx);
	}

	return pool;
}

static void *fz_pool_alloc_oversize(fz_context *ctx, fz_pool *pool, size_t size)
{
	fz_pool_node *node;

	/* link in memory at the head of the list */
	node = Memento_label(fz_calloc(ctx, offsetof(fz_pool_node, mem) + size, 1), "fz_pool_oversize");
	node->next = pool->head;
	pool->head = node;
	pool->size += offsetof(fz_pool_node, mem) + size;

	return node->mem;
}

void *fz_pool_alloc(fz_context *ctx, fz_pool *pool, size_t size)
{
	char *ptr;

	if (size >= POOL_SELF)
		return fz_pool_alloc_oversize(ctx, pool, size);

	/* round size to pointer alignment (we don't expect to use doubles) */
	size = (size + FZ_POINTER_ALIGN_MOD - 1) & ~(FZ_POINTER_ALIGN_MOD-1);

	if (pool->pos + size > pool->end)
	{
		fz_pool_node *node = Memento_label(fz_calloc(ctx, offsetof(fz_pool_node, mem) + POOL_SIZE, 1), "fz_pool_block");
		pool->tail = pool->tail->next = node;
		pool->pos = node->mem;
		pool->end = node->mem + POOL_SIZE;
		pool->size += offsetof(fz_pool_node, mem) + POOL_SIZE;
	}
	ptr = pool->pos;
	pool->pos += size;
	return ptr;
}

char *fz_pool_strdup(fz_context *ctx, fz_pool *pool, const char *s)
{
	size_t n = strlen(s) + 1;
	char *p = fz_pool_alloc(ctx, pool, n);
	memcpy(p, s, n);
	return p;
}

size_t fz_pool_size(fz_context *ctx, fz_pool *pool)
{
	return pool ? pool->size : 0;
}

void fz_drop_pool(fz_context *ctx, fz_pool *pool)
{
	fz_pool_node *node;

	if (!pool)
		return;

	node = pool->head;
	while (node)
	{
		fz_pool_node *next = node->next;
		fz_free(ctx, node);
		node = next;
	}
	fz_free(ctx, pool);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <float.h>
#include <math.h>
#include <stdarg.h>
#include <stdio.h>

#ifdef _MSC_VER
#if _MSC_VER < 1500 /* MSVC 2008 */
int snprintf(char *s, size_t n, const char *fmt, ...)
{
		int r;
		va_list ap;
		va_start(ap, fmt);
		r = vsprintf(s, fmt, ap);
		va_end(ap);
		return r;
}
#else if _MSC_VER < 1900 /* MSVC 2015 */
#define snprintf _snprintf
#endif
#endif

static const char *fz_hex_digits = "0123456789abcdef";

struct fmtbuf
{
	fz_context *ctx;
	void *user;
	void (*emit)(fz_context *ctx, void *user, int c);
};

static inline void fmtputc(struct fmtbuf *out, int c)
{
	out->emit(out->ctx, out->user, c);
}

/*
 * Convert float to shortest possible string that won't lose precision, except:
 * NaN to 0, +Inf to FLT_MAX, -Inf to -FLT_MAX.
 */
static void fmtfloat(struct fmtbuf *out, float f)
{
	char digits[40], *s = digits;
	int exp, ndigits, point;

	if (isnan(f)) f = 0;
	if (isinf(f)) f = f < 0 ? -FLT_MAX : FLT_MAX;

	if (signbit(f))
		fmtputc(out, '-');

	if (f == 0)
	{
		fmtputc(out, '0');
		return;
	}

	ndigits = fz_grisu(f, digits, &exp);
	point = exp + ndigits;

	if (point <= 0)
	{
		fmtputc(out, '.');
		while (point++ < 0)
			fmtputc(out, '0');
		while (ndigits-- > 0)
			fmtputc(out, *s++);
	}

	else
	{
		while (ndigits-- > 0)
		{
			fmtputc(out, *s++);
			if (--point == 0 && ndigits > 0)
				fmtputc(out, '.');
		}
		while (point-- > 0)
			fmtputc(out, '0');
	}
}

static void fmtfloat_e(struct fmtbuf *out, double f, int w, int p)
{
	char buf[100], *s = buf;
	snprintf(buf, sizeof buf, "%*.*e", w, p, f);
	while (*s)
		fmtputc(out, *s++);
}

static void fmtfloat_f(struct fmtbuf *out, double f, int w, int p)
{
	char buf[100], *s = buf;
	snprintf(buf, sizeof buf, "%*.*f", w, p, f);
	while (*s)
		fmtputc(out, *s++);
}

static void fmtuint32(struct fmtbuf *out, unsigned int a, int s, int z, int w, int base)
{
	char buf[40];
	int i;

	i = 0;
	if (a == 0)
		buf[i++] = '0';
	while (a) {
		buf[i++] = fz_hex_digits[a % base];
		a /= base;
	}
	if (s) {
		if (z == '0')
			while (i < w - 1)
				buf[i++] = z;
		buf[i++] = s;
	}
	while (i < w)
		buf[i++] = z;
	while (i > 0)
		fmtputc(out, buf[--i]);
}

static void fmtuint64(struct fmtbuf *out, uint64_t a, int s, int z, int w, int base)
{
	char buf[80];
	int i;

	i = 0;
	if (a == 0)
		buf[i++] = '0';
	while (a) {
		buf[i++] = fz_hex_digits[a % base];
		a /= base;
	}
	if (s) {
		if (z == '0')
			while (i < w - 1)
				buf[i++] = z;
		buf[i++] = s;
	}
	while (i < w)
		buf[i++] = z;
	while (i > 0)
		fmtputc(out, buf[--i]);
}

static void fmtint32(struct fmtbuf *out, int value, int s, int z, int w, int base)
{
	unsigned int a;

	if (value < 0)
	{
		s = '-';
		a = -value;
	}
	else if (s)
	{
		s = '+';
		a = value;
	}
	else
	{
		s = 0;
		a = value;
	}
	fmtuint32(out, a, s, z, w, base);
}

static void fmtint64(struct fmtbuf *out, int64_t value, int s, int z, int w, int base)
{
	uint64_t a;

	if (value < 0)
	{
		s = '-';
		a = -value;
	}
	else if (s)
	{
		s = '+';
		a = value;
	}
	else
	{
		s = 0;
		a = value;
	}
	fmtuint64(out, a, s, z, w, base);
}

static void fmtquote(struct fmtbuf *out, const char *s, int sq, int eq, int verbatim)
{
	int i, n, c;
	fmtputc(out, sq);
	while (*s != 0) {
		n = fz_chartorune(&c, s);
		switch (c) {
		default:
			if (c < 32) {
				fmtputc(out, '\\');
				fmtputc(out, 'x');
				fmtputc(out, "0123456789ABCDEF"[(c>>4)&15]);
				fmtputc(out, "0123456789ABCDEF"[(c)&15]);
			} else if (c > 127) {
				if (verbatim)
				{
					for (i = 0; i < n; ++i)
						fmtputc(out, s[i]);
				}
				else
				{
					fmtputc(out, '\\');
					fmtputc(out, 'u');
					fmtputc(out, "0123456789ABCDEF"[(c>>12)&15]);
					fmtputc(out, "0123456789ABCDEF"[(c>>8)&15]);
					fmtputc(out, "0123456789ABCDEF"[(c>>4)&15]);
					fmtputc(out, "0123456789ABCDEF"[(c)&15]);
				}
			} else {
				if (c == sq || c == eq)
					fmtputc(out, '\\');
				fmtputc(out, c);
			}
			break;
		case '\\': fmtputc(out, '\\'); fmtputc(out, '\\'); break;
		case '\b': fmtputc(out, '\\'); fmtputc(out, 'b'); break;
		case '\f': fmtputc(out, '\\'); fmtputc(out, 'f'); break;
		case '\n': fmtputc(out, '\\'); fmtputc(out, 'n'); break;
		case '\r': fmtputc(out, '\\'); fmtputc(out, 'r'); break;
		case '\t': fmtputc(out, '\\'); fmtputc(out, 't'); break;
		}
		s += n;
	}
	fmtputc(out, eq);
}

static void fmtquote_pdf(struct fmtbuf *out, const char *s, int sq, int eq)
{
	int c;
	fmtputc(out, sq);
	while ((c = (unsigned char)*s++) != 0) {
		switch (c) {
		default:
			if (c < 32 || c > 127) {
				fmtputc(out, '\\');
				if (sq == '(')
				{
					fmtputc(out, '0' + ((c >> 6) & 7));
					fmtputc(out, '0' + ((c >> 3) & 7));
					fmtputc(out, '0' + ((c) & 7));
				}
				else
				{
					fmtputc(out, 'x');
					fmtputc(out, "0123456789ABCDEF"[(c>>4)&15]);
					fmtputc(out, "0123456789ABCDEF"[(c)&15]);
				}
			} else {
				if (c == sq || c == eq)
					fmtputc(out, '\\');
				fmtputc(out, c);
			}
			break;
		case '\\': fmtputc(out, '\\'); fmtputc(out, '\\'); break;
		case '\b': fmtputc(out, '\\'); fmtputc(out, 'b'); break;
		case '\f': fmtputc(out, '\\'); fmtputc(out, 'f'); break;
		case '\n': fmtputc(out, '\\'); fmtputc(out, 'n'); break;
		case '\r': fmtputc(out, '\\'); fmtputc(out, 'r'); break;
		case '\t': fmtputc(out, '\\'); fmtputc(out, 't'); break;
		}
	}
	fmtputc(out, eq);
}

static void fmtname(struct fmtbuf *out, const char *s)
{
	int c;
	fmtputc(out, '/');
	while ((c = *s++) != 0) {
		if (c <= 32 || c == '/' || c == '#') {
			fmtputc(out, '#');
			fmtputc(out, "0123456789ABCDEF"[(c>>4)&15]);
			fmtputc(out, "0123456789ABCDEF"[(c)&15]);
		} else {
			fmtputc(out, c);
		}
	}
}

void
fz_format_string(fz_context *ctx, void *user, void (*emit)(fz_context *ctx, void *user, int c), const char *fmt, va_list args)
{
	struct fmtbuf out;
	int c, s, z, p, w;
	int32_t i32;
	int64_t i64;
	const char *str;
	size_t bits;

	out.ctx = ctx;
	out.user = user;
	out.emit = emit;

	while ((c = *fmt++) != 0)
	{
		if (c == '%')
		{
			s = 0;
			z = ' ';

			/* flags */
			while ((c = *fmt++) != 0)
			{
				/* plus sign */
				if (c == '+')
					s = 1;
				/* space sign */
				else if (c == ' ')
					s = ' ';
				/* zero padding */
				else if (c == '0')
					z = '0';
				/* TODO: '-' to left justify */
				else
					break;
			}
			if (c == 0)
				break;

			/* width */
			w = 0;
			if (c == '*') {
				c = *fmt++;
				w = va_arg(args, int);
			} else {
				while (c >= '0' && c <= '9') {
					w = w * 10 + c - '0';
					c = *fmt++;
				}
			}
			if (c == 0)
				break;

			/* precision */
			p = 6;
			if (c == '.') {
				c = *fmt++;
				if (c == 0)
					break;
				if (c == '*') {
					c = *fmt++;
					p = va_arg(args, int);
				} else {
					if (c >= '0' && c <= '9')
						p = 0;
					while (c >= '0' && c <= '9') {
						p = p * 10 + c - '0';
						c = *fmt++;
					}
				}
			}
			if (c == 0)
				break;

			/* lengths */
			bits = 0;
			if (c == 'l') {
				c = *fmt++;
				bits = sizeof(int64_t) * 8;
				if (c == 0)
					break;
			}
			if (c == 't') {
				c = *fmt++;
				bits = sizeof(ptrdiff_t) * 8;
				if (c == 0)
					break;
			}
			if (c == 'z') {
				c = *fmt++;
				bits = sizeof(size_t) * 8;
				if (c == 0)
					break;
			}

			switch (c) {
			default:
				fmtputc(&out, '%');
				fmtputc(&out, c);
				break;
			case '%':
				fmtputc(&out, '%');
				break;

			case 'M':
				{
					fz_matrix *matrix = va_arg(args, fz_matrix*);
					fmtfloat(&out, matrix->a); fmtputc(&out, ' ');
					fmtfloat(&out, matrix->b); fmtputc(&out, ' ');
					fmtfloat(&out, matrix->c); fmtputc(&out, ' ');
					fmtfloat(&out, matrix->d); fmtputc(&out, ' ');
					fmtfloat(&out, matrix->e); fmtputc(&out, ' ');
					fmtfloat(&out, matrix->f);
				}
				break;
			case 'R':
				{
					fz_rect *rect = va_arg(args, fz_rect*);
					fmtfloat(&out, rect->x0); fmtputc(&out, ' ');
					fmtfloat(&out, rect->y0); fmtputc(&out, ' ');
					fmtfloat(&out, rect->x1); fmtputc(&out, ' ');
					fmtfloat(&out, rect->y1);
				}
				break;
			case 'P':
				{
					fz_point *point = va_arg(args, fz_point*);
					fmtfloat(&out, point->x); fmtputc(&out, ' ');
					fmtfloat(&out, point->y);
				}
				break;

			case 'C': /* unicode char */
				c = va_arg(args, int);
				if (c < 128)
					fmtputc(&out, c);
				else {
					char buf[10];
					int i, n = fz_runetochar(buf, c);
					for (i=0; i < n; ++i)
						fmtputc(&out, buf[i]);
				}
				break;
			case 'c':
				c = va_arg(args, int);
				fmtputc(&out, c);
				break;

			case 'e':
				fmtfloat_e(&out, va_arg(args, double), w, p);
				break;
			case 'f':
				fmtfloat_f(&out, va_arg(args, double), w, p);
				break;
			case 'g':
				fmtfloat(&out, va_arg(args, double));
				break;

			case 'p':
				bits = 8 * sizeof(void *);
				z = '0';
				fmtputc(&out, '0');
				fmtputc(&out, 'x');
				/* fallthrough */
			case 'x':
				if (bits == 64)
				{
					i64 = va_arg(args, int64_t);
					fmtuint64(&out, i64, 0, z, w, 16);
				}
				else
				{
					i32 = va_arg(args, int);
					fmtuint32(&out, i32, 0, z, w, 16);
				}
				break;
			case 'd':
			case 'i':
				if (bits == 64)
				{
					i64 = va_arg(args, int64_t);
					fmtint64(&out, i64, s, z, w, 10);
				}
				else
				{
					i32 = va_arg(args, int);
					fmtint32(&out, i32, s, z, w, 10);
				}
				break;
			case 'u':
				if (bits == 64)
				{
					i64 = va_arg(args, int64_t);
					fmtuint64(&out, i64, 0, z, w, 10);
				}
				else
				{
					i32 = va_arg(args, int);
					fmtuint32(&out, i32, 0, z, w, 10);
				}
				break;

			case 's':
				str = va_arg(args, const char*);
				if (!str)
					str = "(null)";
				while ((c = *str++) != 0)
					fmtputc(&out, c);
				break;
			case 'Q': /* quoted string (with verbatim unicode) */
				str = va_arg(args, const char*);
				if (!str) str = "";
				fmtquote(&out, str, '"', '"', 1);
				break;
			case 'q': /* quoted string */
				str = va_arg(args, const char*);
				if (!str) str = "";
				fmtquote(&out, str, '"', '"', 0);
				break;
			case '(': /* pdf string */
				str = va_arg(args, const char*);
				if (!str) str = "";
				fmtquote_pdf(&out, str, '(', ')');
				break;
			case 'n': /* pdf name */
				str = va_arg(args, const char*);
				if (!str) str = "";
				fmtname(&out, str);
				break;
			}
		}
		else
		{
			fmtputc(&out, c);
		}
	}
}

struct snprintf_buffer
{
	char *p;
	size_t s, n;
};

static void snprintf_emit(fz_context *ctx, void *out_, int c)
{
	struct snprintf_buffer *out = out_;
	if (out->n < out->s)
		out->p[out->n] = c;
	++(out->n);
}

size_t
fz_vsnprintf(char *buffer, size_t space, const char *fmt, va_list args)
{
	struct snprintf_buffer out;
	out.p = buffer;
	out.s = space > 0 ? space - 1 : 0;
	out.n = 0;

	/* Note: using a NULL context is safe here */
	fz_format_string(NULL, &out, snprintf_emit, fmt, args);
	if (space > 0)
		out.p[out.n < space ? out.n : space - 1] = '\0';

	return out.n;
}

size_t
fz_snprintf(char *buffer, size_t space, const char *fmt, ...)
{
	va_list ap;
	struct snprintf_buffer out;
	out.p = buffer;
	out.s = space > 0 ? space - 1 : 0;
	out.n = 0;

	va_start(ap, fmt);
	/* Note: using a NULL context is safe here */
	fz_format_string(NULL, &out, snprintf_emit, fmt, ap);
	if (space > 0)
		out.p[out.n < space ? out.n : space - 1] = '\0';
	va_end(ap);

	return out.n;
}

char *
fz_asprintf(fz_context *ctx, const char *fmt, ...)
{
	size_t len;
	char *mem;
	va_list ap;
	va_start(ap, fmt);
	len = fz_vsnprintf(NULL, 0, fmt, ap);
	va_end(ap);
	mem = Memento_label(fz_malloc(ctx, len+1), "asprintf");
	va_start(ap, fmt);
	fz_vsnprintf(mem, len+1, fmt, ap);
	va_end(ap);
	return mem;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

/* The pseudo-random number generator in this file is based on the MIT licensed
 * implementation in musl libc. */

#include <string.h>

/* The seed is initialized in context.c as follows:
 * static uint16_t __seed48[7] = { 0, 0, 0, 0xe66d, 0xdeec, 0x5, 0xb };
 */

static uint64_t fz_rand48_step(uint16_t *xi, uint16_t *lc)
{
	uint64_t a, x;
	x = xi[0] | (xi[1]+0U)<<16 | (xi[2]+0ULL)<<32;
	a = lc[0] | (lc[1]+0U)<<16 | (lc[2]+0ULL)<<32;
	x = a*x + lc[3];
	xi[0] = x;
	xi[1] = x>>16;
	xi[2] = x>>32;
	return x & 0xffffffffffffull;
}

double fz_erand48(fz_context *ctx, uint16_t s[3])
{
	union {
		uint64_t u;
		double f;
	} x = { 0x3ff0000000000000ULL | fz_rand48_step(s, ctx->seed48+3)<<4 };
	return x.f - 1.0;
}

/*
	Pseudo-random numbers using a linear congruential algorithm and 48-bit
	integer arithmetic.
*/
double fz_drand48(fz_context *ctx)
{
	return fz_erand48(ctx, ctx->seed48);
}

int32_t fz_nrand48(fz_context *ctx, uint16_t s[3])
{
	return fz_rand48_step(s, ctx->seed48+3) >> 17;
}

int32_t fz_lrand48(fz_context *ctx)
{
	return fz_nrand48(ctx, ctx->seed48);
}

int32_t fz_jrand48(fz_context *ctx, uint16_t s[3])
{
	return (int32_t)(fz_rand48_step(s, ctx->seed48+3) >> 16);
}

int32_t fz_mrand48(fz_context *ctx)
{
	return fz_jrand48(ctx, ctx->seed48);
}

void fz_lcong48(fz_context *ctx, uint16_t p[7])
{
	memcpy(ctx->seed48, p, sizeof ctx->seed48);
}

uint16_t *fz_seed48(fz_context *ctx, uint16_t *s)
{
	static uint16_t p[3];
	memcpy(p, ctx->seed48, sizeof p);
	memcpy(ctx->seed48, s, sizeof p);
	return p;
}

void fz_srand48(fz_context *ctx, int32_t seed)
{
	uint16_t p[3] = { 0x330e, seed, seed>>16 };
	fz_seed48(ctx, p);
}

void fz_memrnd(fz_context *ctx, unsigned char *data, int len)
{
#ifdef CLUSTER
	memset(data, 0x55, len);
#else
	while (len-- > 0)
		*data++ = (unsigned char)fz_lrand48(ctx);
#endif
}







mupdf-1.21.1-source/source/fitz/separation.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "color-imp.h"
#include "pixmap-imp.h"

#include <assert.h>
#include <string.h>

enum
{
	FZ_SEPARATION_DISABLED_RENDER = 3
};

struct fz_separations
{
	int refs;
	int num_separations;
	int controllable;
	uint32_t state[(2*FZ_MAX_SEPARATIONS + 31) / 32];
	fz_colorspace *cs[FZ_MAX_SEPARATIONS];
	uint8_t cs_pos[FZ_MAX_SEPARATIONS];
	uint32_t rgba[FZ_MAX_SEPARATIONS];
	uint32_t cmyk[FZ_MAX_SEPARATIONS];
	char *name[FZ_MAX_SEPARATIONS];
};

fz_separations *fz_new_separations(fz_context *ctx, int controllable)
{
	fz_separations *sep;

	sep = fz_malloc_struct(ctx, fz_separations);
	sep->refs = 1;
	sep->controllable = controllable;

	return sep;
}

fz_separations *fz_keep_separations(fz_context *ctx, fz_separations *sep)
{
	return fz_keep_imp(ctx, sep, &sep->refs);
}

void fz_drop_separations(fz_context *ctx, fz_separations *sep)
{
	if (fz_drop_imp(ctx, sep, &sep->refs))
	{
		int i;
		for (i = 0; i < sep->num_separations; i++)
		{
			fz_free(ctx, sep->name[i]);
			fz_drop_colorspace(ctx, sep->cs[i]);
		}
		fz_free(ctx, sep);
	}
}

void fz_add_separation(fz_context *ctx, fz_separations *sep, const char *name, fz_colorspace *cs, int colorant)
{
	int n;

	if (!sep)
		fz_throw(ctx, FZ_ERROR_GENERIC, "can't add to non-existent separations");

	n = sep->num_separations;
	if (n == FZ_MAX_SEPARATIONS)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too many separations");

	sep->name[n] = fz_strdup(ctx, name);
	sep->cs[n] = fz_keep_colorspace(ctx, cs);
	sep->cs_pos[n] = colorant;

	sep->num_separations++;
}

void fz_add_separation_equivalents(fz_context *ctx, fz_separations *sep, uint32_t rgba, uint32_t cmyk, const char *name)
{
	int n;

	if (!sep)
		fz_throw(ctx, FZ_ERROR_GENERIC, "can't add to non-existent separations");

	n = sep->num_separations;
	if (n == FZ_MAX_SEPARATIONS)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too many separations");

	sep->name[n] = fz_strdup(ctx, name);
	sep->rgba[n] = rgba;
	sep->cmyk[n] = cmyk;

	sep->num_separations++;
}

void fz_set_separation_behavior(fz_context *ctx, fz_separations *sep, int separation, fz_separation_behavior beh)
{
	int shift;
	fz_separation_behavior old;

	if (!sep || separation < 0 || separation >= sep->num_separations)
		fz_throw(ctx, FZ_ERROR_GENERIC, "can't control non-existent separation");

	if (beh == FZ_SEPARATION_DISABLED && !sep->controllable)
		beh = FZ_SEPARATION_DISABLED_RENDER;

	shift = ((2*separation) & 31);
	separation >>= 4;

	old = (sep->state[separation]>>shift) & 3;

	if (old == (fz_separation_behavior)FZ_SEPARATION_DISABLED_RENDER)
		old = FZ_SEPARATION_DISABLED;

	/* If no change, great */
	if (old == beh)
		return;

	sep->state[separation] = (sep->state[separation] & ~(3<<shift)) | (beh<<shift);

	/* FIXME: Could only empty images from the store, or maybe only
	 * images that depend on separations. */
	fz_empty_store(ctx);
}

static inline fz_separation_behavior
sep_state(const fz_separations *sep, int i)
{
	return (fz_separation_behavior)((sep->state[i>>5]>>((2*i) & 31)) & 3);
}

fz_separation_behavior fz_separation_current_behavior_internal(fz_context *ctx, const fz_separations *sep, int separation)
{
	if (!sep || separation < 0 || separation >= sep->num_separations)
		fz_throw(ctx, FZ_ERROR_GENERIC, "can't disable non-existent separation");

	return sep_state(sep, separation);
}

fz_separation_behavior fz_separation_current_behavior(fz_context *ctx, const fz_separations *sep, int separation)
{
	int beh = fz_separation_current_behavior_internal(ctx, sep, separation);

	if (beh == FZ_SEPARATION_DISABLED_RENDER)
		return FZ_SEPARATION_DISABLED;
	return beh;
}

const char *fz_separation_name(fz_context *ctx, const fz_separations *sep, int separation)
{
	if (!sep || separation < 0 || separation >= sep->num_separations)
		fz_throw(ctx, FZ_ERROR_GENERIC, "can't access non-existent separation");

	return sep->name[separation];
}

int fz_count_separations(fz_context *ctx, const fz_separations *sep)
{
	if (!sep)
		return 0;
	return sep->num_separations;
}

int fz_count_active_separations(fz_context *ctx, const fz_separations *sep)
{
	int i, n, c;

	if (!sep)
		return 0;
	n = sep->num_separations;
	c = 0;
	for (i = 0; i < n; i++)
		if (sep_state(sep, i) == FZ_SEPARATION_SPOT)
			c++;
	return c;
}

int fz_compare_separations(fz_context *ctx, const fz_separations *sep1, const fz_separations *sep2)
{
	int i, n1, n2;

	if (sep1 == sep2)
		return 0; /* Match */
	if (sep1 == NULL || sep2 == NULL)
		return 1; /* No match */
	n1 = sep1->num_separations;
	n2 = sep2->num_separations;
	if (n1 != n2)
		return 1; /* No match */
	if (sep1->controllable != sep2->controllable)
		return 1; /* No match */
	for (i = 0; i < n1; i++)
	{
		if (sep_state(sep1, i) != sep_state(sep2, i))
			return 1; /* No match */
		if (sep1->name[i] == NULL && sep2->name[i] == NULL)
		{ /* Two unnamed separations match */ }
		else if (sep1->name[i] == NULL || sep2->name[i] == NULL || strcmp(sep1->name[i], sep2->name[i]))
			return 1; /* No match */
		if (sep1->cs[i] != sep2->cs[i] ||
			sep1->cs_pos[i] != sep2->cs_pos[i] ||
			sep1->rgba[i] != sep2->rgba[i] ||
			sep1->cmyk[i] != sep2->cmyk[i])
			return 1; /* No match */
	}
	return 0;
}

fz_separations *fz_clone_separations_for_overprint(fz_context *ctx, fz_separations *sep)
{
	int i, j, n, c;
	fz_separations *clone;

	if (!sep)
		return NULL;

	n = sep->num_separations;
	if (n == 0)
		return NULL;
	c = 0;
	for (i = 0; i < n; i++)
	{
		fz_separation_behavior state = sep_state(sep, i);
		if (state == FZ_SEPARATION_COMPOSITE)
			c++;
	}

	/* If no composites, then we don't need to create a new seps object
	 * with the composite ones enabled, so just reuse our current object. */
	if (c == 0)
		return fz_keep_separations(ctx, sep);

	/* We need to clone us a separation structure, with all
	 * the composite separations marked as enabled. */
	clone = fz_malloc_struct(ctx, fz_separations);
	clone->refs = 1;
	clone->controllable = 0;

	fz_try(ctx)
	{
		for (i = 0; i < n; i++)
		{
			fz_separation_behavior beh = sep_state(sep, i);
			if (beh == FZ_SEPARATION_DISABLED)
				continue;
			j = clone->num_separations++;
			if (beh == FZ_SEPARATION_COMPOSITE)
				beh = FZ_SEPARATION_SPOT;
			fz_set_separation_behavior(ctx, clone, j, beh);
			clone->name[j] = sep->name[i] ? fz_strdup(ctx, sep->name[i]) : NULL;
			clone->cs[j] = fz_keep_colorspace(ctx, sep->cs[i]);
			clone->cs_pos[j] = sep->cs_pos[i];
		}
	}
	fz_catch(ctx)
	{
		fz_drop_separations(ctx, clone);
		fz_rethrow(ctx);
	}

	return clone;
}

fz_pixmap *
fz_clone_pixmap_area_with_different_seps(fz_context *ctx, fz_pixmap *src, const fz_irect *bbox, fz_colorspace *dcs, fz_separations *dseps, fz_color_params color_params, fz_default_colorspaces *default_cs)
{
	fz_irect local_bbox;
	fz_pixmap *dst, *pix;

	if (bbox == NULL)
	{
		local_bbox.x0 = src->x;
		local_bbox.y0 = src->y;
		local_bbox.x1 = src->x + src->w;
		local_bbox.y1 = src->y + src->h;
		bbox = &local_bbox;
	}

	dst = fz_new_pixmap_with_bbox(ctx, dcs, *bbox, dseps, src->alpha);
	if (src->flags & FZ_PIXMAP_FLAG_INTERPOLATE)
		dst->flags |= FZ_PIXMAP_FLAG_INTERPOLATE;
	else
		dst->flags &= ~FZ_PIXMAP_FLAG_INTERPOLATE;

	fz_try(ctx)
		pix = fz_copy_pixmap_area_converting_seps(ctx, src, dst, NULL, color_params, default_cs);
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, dst);
		fz_rethrow(ctx);
	}

	return pix;
}

fz_pixmap *
fz_copy_pixmap_area_converting_seps(fz_context *ctx, fz_pixmap *src, fz_pixmap *dst, fz_colorspace *prf, fz_color_params color_params, fz_default_colorspaces *default_cs)
{
	int dw = dst->w;
	int dh = dst->h;
	fz_separations *sseps = src->seps;
	fz_separations *dseps = dst->seps;
	int sseps_n = sseps ? sseps->num_separations : 0;
	int dseps_n = dseps ? dseps->num_separations : 0;
	int sstride = src->stride;
	int dstride = dst->stride;
	int sn = src->n;
	int dn = dst->n;
	int sa = src->alpha;
	int da = dst->alpha;
	int ss = src->s;
	int ds = dst->s;
	int sc = sn - ss - sa;
	int dc = dn - ds - da;
	const unsigned char *sdata = src->samples + sstride * (dst->y - src->y) + (dst->x - src->x) * sn;
	unsigned char *ddata = dst->samples;
	int x, y, i, j, k, n;
	unsigned char mapped[FZ_MAX_COLORS];
	int unmapped = sseps_n;
	int src_is_device_n = fz_colorspace_is_device_n(ctx, src->colorspace);
	fz_colorspace *proof_cs = (prf == src->colorspace ? NULL : prf);

	assert(da == sa);
	assert(ss == fz_count_active_separations(ctx, sseps));
	assert(ds == fz_count_active_separations(ctx, dseps));

	dstride -= dn * dw;
	sstride -= sn * dw;

	if (dst->x < src->x || dst->x + dst->w > src->x + src->w ||
		dst->y < src->y || dst->y + dst->h > src->y + src-> h)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot convert pixmap where dst is not within src!");

	/* Process colorants (and alpha) first */
	if (dst->colorspace == src->colorspace && proof_cs == NULL && dst->s == 0 && src->s == 0)
	{
		/* Simple copy - no spots to worry about. */
		unsigned char *dd = ddata;
		const unsigned char *sd = sdata;
		for (y = dh; y > 0; y--)
		{
			for (x = dw; x > 0; x--)
			{
				for (i = 0; i < dc; i++)
					dd[i] = sd[i];
				dd += dn;
				sd += sn;
				if (da)
					dd[-1] = sd[-1];
			}
			dd += dstride;
			sd += sstride;
		}
	}
	else if (src_is_device_n)
	{
		fz_color_converter cc;

		/* Init the target pixmap. */
		if (!da)
		{
			/* No alpha to worry about, just clear it. */
			fz_clear_pixmap(ctx, dst);
		}
		else if (fz_colorspace_is_subtractive(ctx, dst->colorspace))
		{
			/* Subtractive space, so copy the alpha, and set process and spot colors to 0. */
			unsigned char *dd = ddata;
			const unsigned char *sd = sdata;
			int dcs = dc + ds;
			for (y = dh; y > 0; y--)
			{
				for (x = dw; x > 0; x--)
				{
					for (i = 0; i < dcs; i++)
						dd[i] = 0;
					dd += dn;
					sd += sn;
					dd[-1] = sd[-1];
				}
				dd += dstride;
				sd += sstride;
			}
		}
		else
		{
			/* Additive space; tricky case. We need to copy the alpha, and
			 * init the process colors "full", and the spots to 0. Because
			 * we are in an additive space, and premultiplied, this means
			 * setting the process colors to alpha. */
			unsigned char *dd = ddata;
			const unsigned char *sd = sdata + sn - 1;
			int dcs = dc + ds;
			for (y = dh; y > 0; y--)
			{
				for (x = dw; x > 0; x--)
				{
					int a = *sd;
					for (i = 0; i < dc; i++)
						dd[i] = a;
					for (; i < dcs; i++)
						dd[i] = 0;
					dd[i] = a;
					dd += dn;
					sd += sn;
				}
				dd += dstride;
				sd += sstride;
			}
		}

		/* Now map the colorants down. */
		n = fz_colorspace_n(ctx, src->colorspace);

		fz_find_color_converter(ctx, &cc, src->colorspace, dst->colorspace, proof_cs, color_params);

		fz_try(ctx)
		{
			unmapped = 0;
			for (i = 0; i < n; i++)
			{
				const char *name = fz_colorspace_colorant(ctx, src->colorspace, i);

				mapped[i] = 1;

				if (name)
				{
					if (!strcmp(name, "None")) {
						mapped[i] = 0;
						continue;
					}
					if (!strcmp(name, "All"))
					{
						int n1 = dn - da;
						unsigned char *dd = ddata;
						const unsigned char *sd = sdata + i;

						for (y = dh; y > 0; y--)
						{
							for (x = dw; x > 0; x--)
							{
								unsigned char v = *sd;
								sd += sn;
								for (k = 0; k < n1; k++)
									dd[k] = v;
								dd += dn;
							}
							dd += dstride;
							sd += sstride;
						}
						continue;
					}
					for (j = 0; j < dc; j++)
					{
						const char *dname = fz_colorspace_colorant(ctx, dst->colorspace, j);
						if (dname && !strcmp(name, dname))
							goto map_device_n_spot;
					}
					for (j = 0; j < dseps_n; j++)
					{
						const char *dname = dseps->name[j];
						if (dname && !strcmp(name, dname))
						{
							j += dc;
							goto map_device_n_spot;
						}
					}
				}
				if (0)
				{
					unsigned char *dd;
					const unsigned char *sd;
	map_device_n_spot:
					/* Directly map a devicen colorant to a
					 * component (either process or spot)
					 * in the destination. */
					dd = ddata + j;
					sd = sdata + i;

					for (y = dh; y > 0; y--)
					{
						for (x = dw; x > 0; x--)
						{
							*dd = *sd;
							dd += dn;
							sd += sn;
						}
						dd += dstride;
						sd += sstride;
					}
				}
				else
				{
					unmapped = 1;
					mapped[i] = 0;
				}
			}
			if (unmapped)
			{
/* The standard spot mapping algorithm assumes that it's reasonable
 * to treat the components of deviceN spaces as being orthogonal,
 * and to add them together at the end. This avoids a color lookup
 * per pixel. The alternative mapping algorithm looks up each
 * pixel at a time, and is hence slower. */
#define ALTERNATIVE_SPOT_MAP
#ifndef ALTERNATIVE_SPOT_MAP
				for (i = 0; i < n; i++)
				{
					unsigned char *dd = ddata;
					const unsigned char *sd = sdata;
					float convert[FZ_MAX_COLORS];
					float colors[FZ_MAX_COLORS];

					if (mapped[i])
						continue;

					/* Src component i is not mapped. We need to convert that down. */
					memset(colors, 0, sizeof(float) * n);
					colors[i] = 1;
					cc.convert(ctx, &cc, colors, convert);

					if (fz_colorspace_is_subtractive(ctx, dst->colorspace))
					{
						if (sa)
						{
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									sd += sn;
									if (v != 0)
									{
										int a = dd[-1];
										for (j = 0; j < dc; j++)
											dd[j] = fz_clampi(dd[j] + v * convert[j], 0, a);
									}
									dd += dn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
						else
						{
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
									{
										for (j = 0; j < dc; j++)
											dd[j] = fz_clampi(dd[j] + v * convert[j], 0, 255);
									}
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
					}
					else
					{
						if (sa)
						{
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									sd += sn;
									if (v != 0)
									{
										int a = sd[-1];
										for (j = 0; j < dc; j++)
											dd[j] = fz_clampi(dd[j] - v * (1-convert[j]), 0, a);
									}
									dd += dn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
						else
						{
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
									{
										for (j = 0; j < dc; j++)
											dd[j] = fz_clampi(dd[j] - v * (1-convert[j]), 0, 255);
									}
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
					}
				}
#else
/* If space is subtractive then treat spots like Adobe does in Photoshop.
 * Which is to just use an equivalent CMYK value.  If we are in an additive
 * color space we will need to convert on a pixel-by-pixel basis.
 */
				float convert[FZ_MAX_COLORS];
				float colors[FZ_MAX_COLORS];

				if (fz_colorspace_is_subtractive(ctx, dst->colorspace))
				{
					for (i = 0; i < n; i++)
					{
						unsigned char *dd = ddata;
						const unsigned char *sd = sdata;

						if (mapped[i])
							continue;

						memset(colors, 0, sizeof(float) * n);
						colors[i] = 1;
						cc.convert(ctx, &cc, colors, convert);

						if (sa)
						{
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
									{
										unsigned char a = sd[sc];
										for (j = 0; j < dc; j++)
											dd[j] = fz_clampi(dd[j] + v * convert[j], 0, a);
									}
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
						else
						{
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
										for (j = 0; j < dc; j++)
											dd[j] = fz_clampi(dd[j] + v * convert[j], 0, 255);
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
					}
				}
				else
				{
					unsigned char *dd = ddata;
					const unsigned char *sd = sdata;
					if (!sa)
					{
						for (y = dh; y > 0; y--)
						{
							for (x = dw; x > 0; x--)
							{
								for (j = 0; j < n; j++)
									colors[j] = mapped[j] ? 0 : sd[j] / 255.0f;
								cc.convert(ctx, &cc, colors, convert);

								for (j = 0; j < dc; j++)
									dd[j] = fz_clampi(255 * convert[j], 0, 255);
								dd += dn;
								sd += sn;
							}
							dd += dstride;
							sd += sstride;
						}
					}
					else
					{
						for (y = dh; y > 0; y--)
						{
							for (x = dw; x > 0; x--)
							{
								unsigned char a = sd[sc];
								float inva = 1.0f/a;
								for (j = 0; j < n; j++)
									colors[j] = mapped[j] ? 0 : sd[j] * inva;
								cc.convert(ctx, &cc, colors, convert);

								for (j = 0; j < dc; j++)
									dd[j] = fz_clampi(a * convert[j], 0, a);
								dd += dn;
								sd += sn;
							}
							dd += dstride;
							sd += sstride;
						}
					}
				}
#endif
			}
		}
		fz_always(ctx)
			fz_drop_color_converter(ctx, &cc);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
	else
	{
		signed char map[FZ_MAX_COLORS];

		/* We have a special case here. Converting from CMYK + Spots
		 * to RGB with less spots, involves folding (at least some of)
		 * the spots down via their equivalent colors. Merging a spot's
		 * equivalent colour (generally expressed in CMYK) with an RGB
		 * one works badly, (presumably because RGB colors have
		 * different linearity to CMYK ones). For best results we want
		 * to merge the spots into the CMYK color, and then convert
		 * that into RGB.  We handle that case here. */
		if (fz_colorspace_is_subtractive(ctx, src->colorspace) &&
			!fz_colorspace_is_subtractive(ctx, dst->colorspace) &&
			src->seps > 0 &&
			fz_compare_separations(ctx, dst->seps, src->seps))
		{
			/* Converting from CMYK + Spots -> RGB with a change in spots. */
			fz_pixmap *temp = fz_new_pixmap(ctx, src->colorspace, src->w, src->h, dst->seps, dst->alpha);

			/* Match the regions exactly (this matters in particular when we are
			 * using rotation, and the src region is not origined at 0,0 - see bug
			 * 704726. */
			temp->x = src->x;
			temp->y = src->y;

			fz_try(ctx)
			{
				temp = fz_copy_pixmap_area_converting_seps(ctx, src, temp, prf, color_params, default_cs);
				dst =  fz_copy_pixmap_area_converting_seps(ctx, temp, dst, NULL, color_params, default_cs);
			}
			fz_always(ctx)
				fz_drop_pixmap(ctx, temp);
			fz_catch(ctx)
				fz_rethrow(ctx);

			return dst;
		}

		/* Use a standard pixmap converter to convert the process + alpha. */
		fz_convert_pixmap_samples(ctx, src, dst, proof_cs, default_cs, fz_default_color_params, 0);

		/* And handle the spots ourselves. First make a map of what spots go where. */
		/* We want to set it up so that:
		 *    For each source spot, i, mapped[i] != 0 implies that it maps directly to a dest spot.
		 *    For each dest spot, j, map[j] = the source spot that goes there (or -1 if none).
		 */
		for (i = 0; i < sseps_n; i++)
			mapped[i] = 0;

		for (i = 0; i < dseps_n; i++)
		{
			const char *name;
			int state = sep_state(dseps, i);

			map[i] = -1;
			if (state != FZ_SEPARATION_SPOT)
				continue;
			name = dseps->name[i];
			if (name == NULL)
				continue;
			for (j = 0; j < sseps_n; j++)
			{
				const char *sname;
				if (mapped[j])
					continue;
				if (sep_state(sseps, j) != FZ_SEPARATION_SPOT)
					continue;
				sname = sseps->name[j];
				if (sname && !strcmp(name, sname))
				{
					map[i] = j;
					unmapped--;
					mapped[j] = 1;
					break;
				}
			}
		}
		if (sa)
			map[i] = sseps_n;
		/* map[i] is now defined for all 0 <= i < dseps_n+sa */

		/* Now we need to make d[i] = map[i] < 0 : 0 ? s[map[i]] */
		if (ds)
		{
			unsigned char *dd = ddata + dc;
			const unsigned char *sd = sdata + sc;
			for (y = dh; y > 0; y--)
			{
				for (x = dw; x > 0; x--)
				{
					for (i = 0; i < ds; i++)
						dd[i] = map[i] < 0 ? 0 : sd[map[i]];
					dd += dn;
					sd += sn;
				}
				dd += dstride;
				sd += sstride;
			}
		}

		/* So that's all the process colors, the alpha, and the
		 * directly mapped spots done. Now, are there any that
		 * remain unmapped? */
		if (unmapped)
		{
			int m;
			/* Still need to handle mapping 'lost' spots down to process colors */
			for (i = -1, m = 0; m < sseps_n; m++)
			{
				float convert[FZ_MAX_COLORS];

				if (mapped[m])
					continue;
				if (fz_separation_current_behavior(ctx, sseps, m) != FZ_SEPARATION_SPOT)
					continue;
				i++;
				/* Src spot m (the i'th one) is not mapped. We need to convert that down. */
				fz_separation_equivalent(ctx, sseps, m, dst->colorspace, convert, proof_cs, color_params);

				if (fz_colorspace_is_subtractive(ctx, dst->colorspace))
				{
					if (fz_colorspace_is_subtractive(ctx, src->colorspace))
					{
						unsigned char *dd = ddata;
						const unsigned char *sd = sdata + sc;

						if (sa)
						{
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
									{
										unsigned char a = sd[ss];
										for (k = 0; k < dc; k++)
											dd[k] = fz_clampi(dd[k] + v * convert[k], 0, a);
									}
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
						else
						{
							/* This case is exercised by: -o out%d.pgm -r72 -D -F pgm -stm ../perf-testing-gpdl/pdf/Ad_InDesign.pdf */
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
										for (k = 0; k < dc; k++)
											dd[k] = fz_clampi(dd[k] + v * convert[k], 0, 255);
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
					}
					else
					{
						unsigned char *dd = ddata;
						const unsigned char *sd = sdata + sc;

						if (sa)
						{
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
									{
										unsigned char a = sd[ss];
										for (k = 0; k < dc; k++)
											dd[k] = fz_clampi(dd[k] + v * convert[k], 0, a);
									}
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
						else
						{
							/* This case is exercised by: -o out.pkm -r72 -D ../MyTests/Bug704778.pdf 1 */
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
										for (k = 0; k < dc; k++)
											dd[k] = fz_clampi(dd[k] + v * convert[k], 0, 255);
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
					}
				}
				else
				{
					for (k = 0; k < dc; k++)
						convert[k] = 1-convert[k];
					if (fz_colorspace_is_subtractive(ctx, src->colorspace))
					{
						unsigned char *dd = ddata;
						const unsigned char *sd = sdata + sc;

						if (sa)
						{
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
									{
										unsigned char a = sd[ss];
										for (k = 0; k < dc; k++)
											dd[k] = fz_clampi(dd[k] - v * convert[k], 0, a);
									}
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
						else
						{
							/* Nothing in the cluster tests this case. */
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
										for (k = 0; k < dc; k++)
											dd[k] = fz_clampi(dd[k] - v * convert[k], 0, 255);
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
					}
					else
					{
						unsigned char *dd = ddata;
						const unsigned char *sd = sdata + sc;

						if (sa)
						{
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
									{
										unsigned char a = sd[ss];
										for (k = 0; k < dc; k++)
											dd[k] = fz_clampi(dd[k] - v * convert[k], 0, a);
									}
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
						else
						{
							/* This case is exercised by: -o out.png -r72 -D ../MyTests/Bug704778.pdf 1 */
							for (y = dh; y > 0; y--)
							{
								for (x = dw; x > 0; x--)
								{
									unsigned char v = sd[i];
									if (v != 0)
										for (k = 0; k < dc; k++)
											dd[k] = fz_clampi(dd[k] - v * convert[k], 0, 255);
									dd += dn;
									sd += sn;
								}
								dd += dstride;
								sd += sstride;
							}
						}
					}
				}
			}
		}
	}

	return dst;
}

void
fz_convert_separation_colors(fz_context *ctx,
	fz_colorspace *src_cs, const float *src_color,
	fz_separations *dst_seps, fz_colorspace *dst_cs, float *dst_color,
	fz_color_params color_params)
{
	int i, j, n, dc, ds, dn, pred;
	float remainders[FZ_MAX_COLORS];
	int remaining = 0;

	assert(dst_cs && src_cs && dst_color && src_color);
	assert(fz_colorspace_is_device_n(ctx, src_cs));

	dc = fz_colorspace_n(ctx, dst_cs);
	ds = (dst_seps == NULL ? 0: dst_seps->num_separations);
	dn = dc + ds;

	i = 0;
	if (!fz_colorspace_is_subtractive(ctx, dst_cs))
		for (; i < dc; i++)
			dst_color[i] = 1;
	for (; i < dn; i++)
		dst_color[i] = 0;

	n = fz_colorspace_n(ctx, src_cs);
	pred = 0;
	for (i = 0; i < n; i++)
	{
		const char *name = fz_colorspace_colorant(ctx, src_cs, i);

		if (name == NULL)
			continue;
		if (i == 0 && !strcmp(name, "All"))
		{
			/* This is only supposed to happen in separation spaces, not DeviceN */
			if (n != 1)
				fz_warn(ctx, "All found in DeviceN space");
			for (i = 0; i < dn; i++)
				dst_color[i] = src_color[0];
			break;
		}
		if (!strcmp(name, "None"))
			continue;

		/* The most common case is that the colorant we match is the
		 * one after the one we matched before, so optimise for that. */
		for (j = pred; j < ds; j++)
		{
			const char *dname = dst_seps->name[j];
			if (dname && !strcmp(name, dname))
				goto found_sep;
		}
		for (j = 0; j < pred; j++)
		{
			const char *dname = dst_seps->name[j];
			if (dname && !strcmp(name, dname))
				goto found_sep;
		}
		for (j = 0; j < dc; j++)
		{
			const char *dname = fz_colorspace_colorant(ctx, dst_cs, j);
			if (dname && !strcmp(name, dname))
				goto found_process;
		}
		if (0) {
found_sep:
			dst_color[j+dc] = src_color[i];
			pred = j+1;
		}
		else if (0)
		{
found_process:
			dst_color[j] += src_color[i];
		}
		else
		{
			if (remaining == 0)
			{
				memset(remainders, 0, sizeof(float) * n);
				remaining = 1;
			}
			remainders[i] = src_color[i];
		}
	}

	if (remaining)
	{
		/* There were some spots that didn't copy over */
		float converted[FZ_MAX_COLORS];
		fz_convert_color(ctx, src_cs, remainders, dst_cs, converted, NULL, color_params);
		for (i = 0; i < dc; i++)
			dst_color[i] += converted[i];
	}
}

void
fz_separation_equivalent(fz_context *ctx,
	const fz_separations *seps,
	int i,
	fz_colorspace *dst_cs, float *convert,
	fz_colorspace *prf,
	fz_color_params color_params)
{
	float colors[FZ_MAX_COLORS];

	if (!seps->cs[i])
	{
		switch (fz_colorspace_n(ctx, dst_cs))
		{
		case 3:
			convert[0] = (seps->rgba[i] & 0xff)/ 255.0f;
			convert[1] = ((seps->rgba[i]>>8) & 0xff)/ 255.0f;
			convert[2] = ((seps->rgba[i]>>16) & 0xff)/ 255.0f;
			convert[3] = ((seps->rgba[i]>>24) & 0xff)/ 255.0f;
			return;
		case 4:
			convert[0] = (seps->cmyk[i] & 0xff)/ 255.0f;
			convert[1] = ((seps->cmyk[i]>>8) & 0xff)/ 255.0f;
			convert[2] = ((seps->cmyk[i]>>16) & 0xff)/ 255.0f;
			convert[3] = ((seps->cmyk[i]>>24) & 0xff)/ 255.0f;
			return;
		default:
			fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot return equivalent in this colorspace");
		}
	}

	memset(colors, 0, sizeof(float) * fz_colorspace_n(ctx, seps->cs[i]));
	colors[seps->cs_pos[i]] = 1;
	fz_convert_color(ctx, seps->cs[i], colors, dst_cs, convert, prf, color_params);
}
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//
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//
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//
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#include "mupdf/fitz.h"

#include <string.h>
#include <math.h>

typedef struct
{
	fz_shade *shade;
	fz_shade_prepare_fn *prepare;
	fz_shade_process_fn *process;
	void *process_arg;
	int ncomp;
} fz_mesh_processor;

#define SWAP(a,b) {fz_vertex *t = (a); (a) = (b); (b) = t;}

static inline void
paint_tri(fz_context *ctx, fz_mesh_processor *painter, fz_vertex *v0, fz_vertex *v1, fz_vertex *v2)
{
	if (painter->process)
	{
		painter->process(ctx, painter->process_arg, v0, v1, v2);
	}
}

static inline void
paint_quad(fz_context *ctx, fz_mesh_processor *painter, fz_vertex *v0, fz_vertex *v1, fz_vertex *v2, fz_vertex *v3)
{
	/* For a quad with corners (in clockwise or anticlockwise order) are
	 * v0, v1, v2, v3. We can choose to split in in various different ways.
	 * Arbitrarily we can pick v0, v1, v3 for the first triangle. We then
	 * have to choose between v1, v2, v3 or v3, v2, v1 (or their equivalent
	 * rotations) for the second triangle.
	 *
	 * v1, v2, v3 has the property that both triangles share the same
	 * winding (useful if we were ever doing simple back face culling).
	 *
	 * v3, v2, v1 has the property that all the 'shared' edges (both
	 * within this quad, and with adjacent quads) are walked in the same
	 * direction every time. This can be useful in that depending on the
	 * implementation/rounding etc walking from A -> B can hit different
	 * pixels than walking from B->A.
	 *
	 * In the event neither of these things matter at the moment, as all
	 * the process functions where it matters order the edges from top to
	 * bottom before walking them.
	 */
	if (painter->process)
	{
		painter->process(ctx, painter->process_arg, v0, v1, v3);
		painter->process(ctx, painter->process_arg, v3, v2, v1);
	}
}

static inline void
fz_prepare_color(fz_context *ctx, fz_mesh_processor *painter, fz_vertex *v, float *c)
{
	if (painter->prepare)
	{
		painter->prepare(ctx, painter->process_arg, v, c);
	}
}

static inline void
fz_prepare_vertex(fz_context *ctx, fz_mesh_processor *painter, fz_vertex *v, fz_matrix ctm, float x, float y, float *c)
{
	v->p = fz_transform_point_xy(x, y, ctm);
	if (painter->prepare)
	{
		painter->prepare(ctx, painter->process_arg, v, c);
	}
}

static void
fz_process_shade_type1(fz_context *ctx, fz_shade *shade, fz_matrix ctm, fz_mesh_processor *painter)
{
	float *p = shade->u.f.fn_vals;
	int xdivs = shade->u.f.xdivs;
	int ydivs = shade->u.f.ydivs;
	float x0 = shade->u.f.domain[0][0];
	float y0 = shade->u.f.domain[0][1];
	float x1 = shade->u.f.domain[1][0];
	float y1 = shade->u.f.domain[1][1];
	int xx, yy;
	float y, yn, x;
	fz_vertex vs[2][2];
	fz_vertex *v = vs[0];
	fz_vertex *vn = vs[1];
	int n = fz_colorspace_n(ctx, shade->colorspace);

	ctm = fz_concat(shade->u.f.matrix, ctm);

	y = y0;
	for (yy = 0; yy < ydivs; yy++)
	{
		yn = y0 + (y1 - y0) * (yy + 1) / ydivs;

		x = x0;

		fz_prepare_vertex(ctx, painter, &v[0], ctm, x, y, p);
		p += n;
		fz_prepare_vertex(ctx, painter, &v[1], ctm, x, yn, p + xdivs * n);

		for (xx = 0; xx < xdivs; xx++)
		{
			x = x0 + (x1 - x0) * (xx + 1) / xdivs;

			fz_prepare_vertex(ctx, painter, &vn[0], ctm, x, y, p);
			p += n;
			fz_prepare_vertex(ctx, painter, &vn[1], ctm, x, yn, p + xdivs * n);

			paint_quad(ctx, painter, &v[0], &vn[0], &vn[1], &v[1]);
			SWAP(v,vn);
		}
		y = yn;
	}
}

#define HUGENUM 32000 /* how far to extend linear/radial shadings */

static fz_point
fz_point_on_circle(fz_point p, float r, float theta)
{
	p.x = p.x + cosf(theta) * r;
	p.y = p.y + sinf(theta) * r;
	return p;
}

static void
fz_process_shade_type2(fz_context *ctx, fz_shade *shade, fz_matrix ctm, fz_mesh_processor *painter, fz_rect scissor)
{
	fz_point p0, p1, dir;
	fz_vertex v0, v1, v2, v3;
	fz_vertex e0, e1;
	float theta;
	float zero = 0;
	float one = 1;
	float r;

	p0.x = shade->u.l_or_r.coords[0][0];
	p0.y = shade->u.l_or_r.coords[0][1];
	p1.x = shade->u.l_or_r.coords[1][0];
	p1.y = shade->u.l_or_r.coords[1][1];
	dir.x = p0.y - p1.y;
	dir.y = p1.x - p0.x;
	p0 = fz_transform_point(p0, ctm);
	p1 = fz_transform_point(p1, ctm);
	dir = fz_transform_vector(dir, ctm);
	theta = atan2f(dir.y, dir.x);

	if (fz_is_infinite_rect(scissor)) {
		r = HUGENUM; /* Not ideal, but it'll do for now */
	} else {
		float x = p0.x - scissor.x0;
		float y = p0.y - scissor.y0;
		if (x < scissor.x1 - p0.x)
			x = scissor.x1 - p0.x;
		if (x < p0.x - scissor.x1)
			x = p0.x - scissor.x1;
		if (x < scissor.x1 - p1.x)
			x = scissor.x1 - p1.x;
		if (y < scissor.y1 - p0.y)
			y = scissor.y1 - p0.y;
		if (y < p0.y - scissor.y1)
			y = p0.y - scissor.y1;
		if (y < scissor.y1 - p1.y)
			y = scissor.y1 - p1.y;
		r = x+y;
	}
	v0.p = fz_point_on_circle(p0, r, theta);
	v1.p = fz_point_on_circle(p1, r, theta);
	v2.p.x = 2*p0.x - v0.p.x;
	v2.p.y = 2*p0.y - v0.p.y;
	v3.p.x = 2*p1.x - v1.p.x;
	v3.p.y = 2*p1.y - v1.p.y;

	fz_prepare_color(ctx, painter, &v0, &zero);
	fz_prepare_color(ctx, painter, &v1, &one);
	fz_prepare_color(ctx, painter, &v2, &zero);
	fz_prepare_color(ctx, painter, &v3, &one);

	paint_quad(ctx, painter, &v0, &v2, &v3, &v1);

	if (shade->u.l_or_r.extend[0] || shade->u.l_or_r.extend[1]) {
		float d = fabsf(p1.x - p0.x);
		float e = fabsf(p1.y - p0.y);
		if (d < e)
			d = e;
		if (d != 0)
			r /= d;
	}
	if (shade->u.l_or_r.extend[0])
	{
		e0.p.x = v0.p.x - (p1.x - p0.x) * r;
		e0.p.y = v0.p.y - (p1.y - p0.y) * r;
		fz_prepare_color(ctx, painter, &e0, &zero);

		e1.p.x = v2.p.x - (p1.x - p0.x) * r;
		e1.p.y = v2.p.y - (p1.y - p0.y) * r;
		fz_prepare_color(ctx, painter, &e1, &zero);

		paint_quad(ctx, painter, &e0, &v0, &v2, &e1);
	}

	if (shade->u.l_or_r.extend[1])
	{
		e0.p.x = v1.p.x + (p1.x - p0.x) * r;
		e0.p.y = v1.p.y + (p1.y - p0.y) * r;
		fz_prepare_color(ctx, painter, &e0, &one);

		e1.p.x = v3.p.x + (p1.x - p0.x) * r;
		e1.p.y = v3.p.y + (p1.y - p0.y) * r;
		fz_prepare_color(ctx, painter, &e1, &one);

		paint_quad(ctx, painter, &e0, &v1, &v3, &e1);
	}
}

static void
fz_paint_annulus(fz_context *ctx, fz_matrix ctm,
		fz_point p0, float r0, float c0,
		fz_point p1, float r1, float c1,
		int count,
		fz_mesh_processor *painter)
{
	fz_vertex t0, t1, t2, t3, b0, b1, b2, b3;
	float theta, step, a, b;
	int i;

	theta = atan2f(p1.y - p0.y, p1.x - p0.x);
	step = FZ_PI / count;

	a = 0;
	for (i = 1; i <= count; i++)
	{
		b = i * step;

		t0.p = fz_transform_point(fz_point_on_circle(p0, r0, theta + a), ctm);
		t1.p = fz_transform_point(fz_point_on_circle(p0, r0, theta + b), ctm);
		t2.p = fz_transform_point(fz_point_on_circle(p1, r1, theta + a), ctm);
		t3.p = fz_transform_point(fz_point_on_circle(p1, r1, theta + b), ctm);
		b0.p = fz_transform_point(fz_point_on_circle(p0, r0, theta - a), ctm);
		b1.p = fz_transform_point(fz_point_on_circle(p0, r0, theta - b), ctm);
		b2.p = fz_transform_point(fz_point_on_circle(p1, r1, theta - a), ctm);
		b3.p = fz_transform_point(fz_point_on_circle(p1, r1, theta - b), ctm);

		fz_prepare_color(ctx, painter, &t0, &c0);
		fz_prepare_color(ctx, painter, &t1, &c0);
		fz_prepare_color(ctx, painter, &t2, &c1);
		fz_prepare_color(ctx, painter, &t3, &c1);
		fz_prepare_color(ctx, painter, &b0, &c0);
		fz_prepare_color(ctx, painter, &b1, &c0);
		fz_prepare_color(ctx, painter, &b2, &c1);
		fz_prepare_color(ctx, painter, &b3, &c1);

		paint_quad(ctx, painter, &t0, &t2, &t3, &t1);
		paint_quad(ctx, painter, &b0, &b2, &b3, &b1);

		a = b;
	}
}

static void
fz_process_shade_type3(fz_context *ctx, fz_shade *shade, fz_matrix ctm, fz_mesh_processor *painter)
{
	fz_point p0, p1;
	float r0, r1;
	fz_point e;
	float er, rs;
	int count;

	p0.x = shade->u.l_or_r.coords[0][0];
	p0.y = shade->u.l_or_r.coords[0][1];
	r0 = shade->u.l_or_r.coords[0][2];

	p1.x = shade->u.l_or_r.coords[1][0];
	p1.y = shade->u.l_or_r.coords[1][1];
	r1 = shade->u.l_or_r.coords[1][2];

	/* number of segments for a half-circle */
	count = 4 * sqrtf(fz_matrix_expansion(ctm) * fz_max(r0, r1));
	if (count < 3)
		count = 3;
	if (count > 1024)
		count = 1024;

	if (shade->u.l_or_r.extend[0])
	{
		if (r0 < r1)
			rs = r0 / (r0 - r1);
		else
			rs = -HUGENUM;

		e.x = p0.x + (p1.x - p0.x) * rs;
		e.y = p0.y + (p1.y - p0.y) * rs;
		er = r0 + (r1 - r0) * rs;

		fz_paint_annulus(ctx, ctm, e, er, 0, p0, r0, 0, count, painter);
	}

	fz_paint_annulus(ctx, ctm, p0, r0, 0, p1, r1, 1, count, painter);

	if (shade->u.l_or_r.extend[1])
	{
		if (r0 > r1)
			rs = r1 / (r1 - r0);
		else
			rs = -HUGENUM;

		e.x = p1.x + (p0.x - p1.x) * rs;
		e.y = p1.y + (p0.y - p1.y) * rs;
		er = r1 + (r0 - r1) * rs;

		fz_paint_annulus(ctx, ctm, p1, r1, 1, e, er, 1, count, painter);
	}
}

static inline float read_sample(fz_context *ctx, fz_stream *stream, int bits, float min, float max)
{
	/* we use pow(2,x) because (1<<x) would overflow the math on 32-bit samples */
	float bitscale = 1 / (powf(2, bits) - 1);
	return min + fz_read_bits(ctx, stream, bits) * (max - min) * bitscale;
}

static void
fz_process_shade_type4(fz_context *ctx, fz_shade *shade, fz_matrix ctm, fz_mesh_processor *painter)
{
	fz_stream *stream = fz_open_compressed_buffer(ctx, shade->buffer);
	fz_vertex v[4];
	fz_vertex *va = &v[0];
	fz_vertex *vb = &v[1];
	fz_vertex *vc = &v[2];
	fz_vertex *vd = &v[3];
	int flag, i, ncomp = painter->ncomp;
	int bpflag = shade->u.m.bpflag;
	int bpcoord = shade->u.m.bpcoord;
	int bpcomp = shade->u.m.bpcomp;
	float x0 = shade->u.m.x0;
	float x1 = shade->u.m.x1;
	float y0 = shade->u.m.y0;
	float y1 = shade->u.m.y1;
	const float *c0 = shade->u.m.c0;
	const float *c1 = shade->u.m.c1;
	float x, y, c[FZ_MAX_COLORS];
	int first_triangle = 1;

	fz_try(ctx)
	{
		while (!fz_is_eof_bits(ctx, stream))
		{
			flag = fz_read_bits(ctx, stream, bpflag);
			x = read_sample(ctx, stream, bpcoord, x0, x1);
			y = read_sample(ctx, stream, bpcoord, y0, y1);
			for (i = 0; i < ncomp; i++)
				c[i] = read_sample(ctx, stream, bpcomp, c0[i], c1[i]);
			fz_prepare_vertex(ctx, painter, vd, ctm, x, y, c);

			if (first_triangle)
			{
				if (flag != 0)
				{
					fz_warn(ctx, "ignoring non-zero edge flags for first vertex in mesh");
					flag = 0;
				}
				first_triangle = 0;
			}

			switch (flag)
			{
			default:
				fz_warn(ctx, "ignoring out of range edge flag in mesh");
				/* fallthrough */

			case 0: /* start new triangle */
				SWAP(va, vd);

				fz_read_bits(ctx, stream, bpflag);
				x = read_sample(ctx, stream, bpcoord, x0, x1);
				y = read_sample(ctx, stream, bpcoord, y0, y1);
				for (i = 0; i < ncomp; i++)
					c[i] = read_sample(ctx, stream, bpcomp, c0[i], c1[i]);
				fz_prepare_vertex(ctx, painter, vb, ctm, x, y, c);

				fz_read_bits(ctx, stream, bpflag);
				x = read_sample(ctx, stream, bpcoord, x0, x1);
				y = read_sample(ctx, stream, bpcoord, y0, y1);
				for (i = 0; i < ncomp; i++)
					c[i] = read_sample(ctx, stream, bpcomp, c0[i], c1[i]);
				fz_prepare_vertex(ctx, painter, vc, ctm, x, y, c);

				paint_tri(ctx, painter, va, vb, vc);
				break;

			case 1: /* Vb, Vc, Vd */
				SWAP(va, vb);
				SWAP(vb, vc);
				SWAP(vc, vd);
				paint_tri(ctx, painter, va, vb, vc);
				break;

			case 2: /* Va, Vc, Vd */
				SWAP(vb, vc);
				SWAP(vc, vd);
				paint_tri(ctx, painter, va, vb, vc);
				break;
			}
		}
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stream);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
fz_process_shade_type5(fz_context *ctx, fz_shade *shade, fz_matrix ctm, fz_mesh_processor *painter)
{
	fz_stream *stream = fz_open_compressed_buffer(ctx, shade->buffer);
	fz_vertex *buf = NULL;
	fz_vertex *ref = NULL;
	int first;
	int ncomp = painter->ncomp;
	int i, k;
	int vprow = shade->u.m.vprow;
	int bpcoord = shade->u.m.bpcoord;
	int bpcomp = shade->u.m.bpcomp;
	float x0 = shade->u.m.x0;
	float x1 = shade->u.m.x1;
	float y0 = shade->u.m.y0;
	float y1 = shade->u.m.y1;
	const float *c0 = shade->u.m.c0;
	const float *c1 = shade->u.m.c1;
	float x, y, c[FZ_MAX_COLORS];

	fz_var(buf);
	fz_var(ref);

	fz_try(ctx)
	{
		ref = fz_malloc_array(ctx, vprow, fz_vertex);
		buf = fz_malloc_array(ctx, vprow, fz_vertex);
		first = 1;

		while (!fz_is_eof_bits(ctx, stream))
		{
			for (i = 0; i < vprow; i++)
			{
				x = read_sample(ctx, stream, bpcoord, x0, x1);
				y = read_sample(ctx, stream, bpcoord, y0, y1);
				for (k = 0; k < ncomp; k++)
					c[k] = read_sample(ctx, stream, bpcomp, c0[k], c1[k]);
				fz_prepare_vertex(ctx, painter, &buf[i], ctm, x, y, c);
			}

			if (!first)
				for (i = 0; i < vprow - 1; i++)
					paint_quad(ctx, painter, &ref[i], &ref[i+1], &buf[i+1], &buf[i]);

			SWAP(ref,buf);
			first = 0;
		}
	}
	fz_always(ctx)
	{
		fz_free(ctx, ref);
		fz_free(ctx, buf);
		fz_drop_stream(ctx, stream);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

/* Subdivide and tessellate tensor-patches */

typedef struct
{
	fz_point pole[4][4];
	float color[4][FZ_MAX_COLORS];
} tensor_patch;

static void
triangulate_patch(fz_context *ctx, fz_mesh_processor *painter, tensor_patch *p)
{
	fz_vertex v0, v1, v2, v3;

	v0.p = p->pole[0][0];
	v1.p = p->pole[0][3];
	v2.p = p->pole[3][3];
	v3.p = p->pole[3][0];

	fz_prepare_color(ctx, painter, &v0, p->color[0]);
	fz_prepare_color(ctx, painter, &v1, p->color[1]);
	fz_prepare_color(ctx, painter, &v2, p->color[2]);
	fz_prepare_color(ctx, painter, &v3, p->color[3]);

	paint_quad(ctx, painter, &v0, &v1, &v2, &v3);
}

static inline void midcolor(float *c, float *c1, float *c2, int n)
{
	int i;
	for (i = 0; i < n; i++)
		c[i] = (c1[i] + c2[i]) * 0.5f;
}

static void
split_curve(fz_point *pole, fz_point *q0, fz_point *q1, int polestep)
{
	/*
	split bezier curve given by control points pole[0]..pole[3]
	using de casteljau algo at midpoint and build two new
	bezier curves q0[0]..q0[3] and q1[0]..q1[3]. all indices
	should be multiplies by polestep == 1 for vertical bezier
	curves in patch and == 4 for horizontal bezier curves due
	to C's multi-dimensional matrix memory layout.
	*/

	float x12 = (pole[1 * polestep].x + pole[2 * polestep].x) * 0.5f;
	float y12 = (pole[1 * polestep].y + pole[2 * polestep].y) * 0.5f;

	q0[1 * polestep].x = (pole[0 * polestep].x + pole[1 * polestep].x) * 0.5f;
	q0[1 * polestep].y = (pole[0 * polestep].y + pole[1 * polestep].y) * 0.5f;
	q1[2 * polestep].x = (pole[2 * polestep].x + pole[3 * polestep].x) * 0.5f;
	q1[2 * polestep].y = (pole[2 * polestep].y + pole[3 * polestep].y) * 0.5f;

	q0[2 * polestep].x = (q0[1 * polestep].x + x12) * 0.5f;
	q0[2 * polestep].y = (q0[1 * polestep].y + y12) * 0.5f;
	q1[1 * polestep].x = (x12 + q1[2 * polestep].x) * 0.5f;
	q1[1 * polestep].y = (y12 + q1[2 * polestep].y) * 0.5f;

	q0[3 * polestep].x = (q0[2 * polestep].x + q1[1 * polestep].x) * 0.5f;
	q0[3 * polestep].y = (q0[2 * polestep].y + q1[1 * polestep].y) * 0.5f;
	q1[0 * polestep].x = (q0[2 * polestep].x + q1[1 * polestep].x) * 0.5f;
	q1[0 * polestep].y = (q0[2 * polestep].y + q1[1 * polestep].y) * 0.5f;

	q0[0 * polestep].x = pole[0 * polestep].x;
	q0[0 * polestep].y = pole[0 * polestep].y;
	q1[3 * polestep].x = pole[3 * polestep].x;
	q1[3 * polestep].y = pole[3 * polestep].y;
}

static void
split_stripe(tensor_patch *p, tensor_patch *s0, tensor_patch *s1, int n)
{
	/*
	split all horizontal bezier curves in patch,
	creating two new patches with half the width.
	*/
	split_curve(&p->pole[0][0], &s0->pole[0][0], &s1->pole[0][0], 4);
	split_curve(&p->pole[0][1], &s0->pole[0][1], &s1->pole[0][1], 4);
	split_curve(&p->pole[0][2], &s0->pole[0][2], &s1->pole[0][2], 4);
	split_curve(&p->pole[0][3], &s0->pole[0][3], &s1->pole[0][3], 4);

	/* interpolate the colors for the two new patches. */
	memcpy(s0->color[0], p->color[0], n * sizeof(s0->color[0][0]));
	memcpy(s0->color[1], p->color[1], n * sizeof(s0->color[1][0]));
	midcolor(s0->color[2], p->color[1], p->color[2], n);
	midcolor(s0->color[3], p->color[0], p->color[3], n);

	memcpy(s1->color[0], s0->color[3], n * sizeof(s1->color[0][0]));
	memcpy(s1->color[1], s0->color[2], n * sizeof(s1->color[1][0]));
	memcpy(s1->color[2], p->color[2], n * sizeof(s1->color[2][0]));
	memcpy(s1->color[3], p->color[3], n * sizeof(s1->color[3][0]));
}

static void
draw_stripe(fz_context *ctx, fz_mesh_processor *painter, tensor_patch *p, int depth)
{
	tensor_patch s0, s1;

	/* split patch into two half-height patches */
	split_stripe(p, &s0, &s1, painter->ncomp);

	depth--;
	if (depth == 0)
	{
		/* if no more subdividing, draw two new patches... */
		triangulate_patch(ctx, painter, &s1);
		triangulate_patch(ctx, painter, &s0);
	}
	else
	{
		/* ...otherwise, continue subdividing. */
		draw_stripe(ctx, painter, &s1, depth);
		draw_stripe(ctx, painter, &s0, depth);
	}
}

static void
split_patch(tensor_patch *p, tensor_patch *s0, tensor_patch *s1, int n)
{
	/*
	split all vertical bezier curves in patch,
	creating two new patches with half the height.
	*/
	split_curve(p->pole[0], s0->pole[0], s1->pole[0], 1);
	split_curve(p->pole[1], s0->pole[1], s1->pole[1], 1);
	split_curve(p->pole[2], s0->pole[2], s1->pole[2], 1);
	split_curve(p->pole[3], s0->pole[3], s1->pole[3], 1);

	/* interpolate the colors for the two new patches. */
	memcpy(s0->color[0], p->color[0], n * sizeof(s0->color[0][0]));
	midcolor(s0->color[1], p->color[0], p->color[1], n);
	midcolor(s0->color[2], p->color[2], p->color[3], n);
	memcpy(s0->color[3], p->color[3], n * sizeof(s0->color[3][0]));

	memcpy(s1->color[0], s0->color[1], n * sizeof(s1->color[0][0]));
	memcpy(s1->color[1], p->color[1], n * sizeof(s1->color[1][0]));
	memcpy(s1->color[2], p->color[2], n * sizeof(s1->color[2][0]));
	memcpy(s1->color[3], s0->color[2], n * sizeof(s1->color[3][0]));
}

static void
draw_patch(fz_context *ctx, fz_mesh_processor *painter, tensor_patch *p, int depth, int origdepth)
{
	tensor_patch s0, s1;

	/* split patch into two half-width patches */
	split_patch(p, &s0, &s1, painter->ncomp);

	depth--;
	if (depth == 0)
	{
		/* if no more subdividing, draw two new patches... */
		draw_stripe(ctx, painter, &s0, origdepth);
		draw_stripe(ctx, painter, &s1, origdepth);
	}
	else
	{
		/* ...otherwise, continue subdividing. */
		draw_patch(ctx, painter, &s0, depth, origdepth);
		draw_patch(ctx, painter, &s1, depth, origdepth);
	}
}

static fz_point
compute_tensor_interior(
	fz_point a, fz_point b, fz_point c, fz_point d,
	fz_point e, fz_point f, fz_point g, fz_point h)
{
	fz_point pt;

	/* see equations at page 330 in pdf 1.7 */

	pt.x = -4 * a.x;
	pt.x += 6 * (b.x + c.x);
	pt.x += -2 * (d.x + e.x);
	pt.x += 3 * (f.x + g.x);
	pt.x += -1 * h.x;
	pt.x /= 9;

	pt.y = -4 * a.y;
	pt.y += 6 * (b.y + c.y);
	pt.y += -2 * (d.y + e.y);
	pt.y += 3 * (f.y + g.y);
	pt.y += -1 * h.y;
	pt.y /= 9;

	return pt;
}

static void
make_tensor_patch(tensor_patch *p, int type, fz_point *pt)
{
	if (type == 6)
	{
		/* see control point stream order at page 325 in pdf 1.7 */

		p->pole[0][0] = pt[0];
		p->pole[0][1] = pt[1];
		p->pole[0][2] = pt[2];
		p->pole[0][3] = pt[3];
		p->pole[1][3] = pt[4];
		p->pole[2][3] = pt[5];
		p->pole[3][3] = pt[6];
		p->pole[3][2] = pt[7];
		p->pole[3][1] = pt[8];
		p->pole[3][0] = pt[9];
		p->pole[2][0] = pt[10];
		p->pole[1][0] = pt[11];

		/* see equations at page 330 in pdf 1.7 */

		p->pole[1][1] = compute_tensor_interior(
			p->pole[0][0], p->pole[0][1], p->pole[1][0], p->pole[0][3],
			p->pole[3][0], p->pole[3][1], p->pole[1][3], p->pole[3][3]);

		p->pole[1][2] = compute_tensor_interior(
			p->pole[0][3], p->pole[0][2], p->pole[1][3], p->pole[0][0],
			p->pole[3][3], p->pole[3][2], p->pole[1][0], p->pole[3][0]);

		p->pole[2][1] = compute_tensor_interior(
			p->pole[3][0], p->pole[3][1], p->pole[2][0], p->pole[3][3],
			p->pole[0][0], p->pole[0][1], p->pole[2][3], p->pole[0][3]);

		p->pole[2][2] = compute_tensor_interior(
			p->pole[3][3], p->pole[3][2], p->pole[2][3], p->pole[3][0],
			p->pole[0][3], p->pole[0][2], p->pole[2][0], p->pole[0][0]);
	}
	else if (type == 7)
	{
		/* see control point stream order at page 330 in pdf 1.7 */

		p->pole[0][0] = pt[0];
		p->pole[0][1] = pt[1];
		p->pole[0][2] = pt[2];
		p->pole[0][3] = pt[3];
		p->pole[1][3] = pt[4];
		p->pole[2][3] = pt[5];
		p->pole[3][3] = pt[6];
		p->pole[3][2] = pt[7];
		p->pole[3][1] = pt[8];
		p->pole[3][0] = pt[9];
		p->pole[2][0] = pt[10];
		p->pole[1][0] = pt[11];
		p->pole[1][1] = pt[12];
		p->pole[1][2] = pt[13];
		p->pole[2][2] = pt[14];
		p->pole[2][1] = pt[15];
	}
}

/* FIXME: Nasty */
#define SUBDIV 3 /* how many levels to subdivide patches */

static void
fz_process_shade_type6(fz_context *ctx, fz_shade *shade, fz_matrix ctm, fz_mesh_processor *painter)
{
	fz_stream *stream = fz_open_compressed_buffer(ctx, shade->buffer);
	float color_storage[2][4][FZ_MAX_COLORS];
	fz_point point_storage[2][12];
	int store = 0;
	int ncomp = painter->ncomp;
	int i, k;
	int bpflag = shade->u.m.bpflag;
	int bpcoord = shade->u.m.bpcoord;
	int bpcomp = shade->u.m.bpcomp;
	float x0 = shade->u.m.x0;
	float x1 = shade->u.m.x1;
	float y0 = shade->u.m.y0;
	float y1 = shade->u.m.y1;
	const float *c0 = shade->u.m.c0;
	const float *c1 = shade->u.m.c1;

	fz_try(ctx)
	{
		float (*prevc)[FZ_MAX_COLORS] = NULL;
		fz_point *prevp = NULL;
		while (!fz_is_eof_bits(ctx, stream))
		{
			float (*c)[FZ_MAX_COLORS] = color_storage[store];
			fz_point *v = point_storage[store];
			int startcolor;
			int startpt;
			int flag;
			tensor_patch patch;

			flag = fz_read_bits(ctx, stream, bpflag);

			if (flag == 0)
			{
				startpt = 0;
				startcolor = 0;
			}
			else
			{
				startpt = 4;
				startcolor = 2;
			}

			for (i = startpt; i < 12; i++)
			{
				v[i].x = read_sample(ctx, stream, bpcoord, x0, x1);
				v[i].y = read_sample(ctx, stream, bpcoord, y0, y1);
				v[i] = fz_transform_point(v[i], ctm);
			}

			for (i = startcolor; i < 4; i++)
			{
				for (k = 0; k < ncomp; k++)
					c[i][k] = read_sample(ctx, stream, bpcomp, c0[k], c1[k]);
			}

			if (flag == 0)
			{
				/* No patch data to copy forwards */
			}
			else if (flag == 1 && prevc)
			{
				v[0] = prevp[3];
				v[1] = prevp[4];
				v[2] = prevp[5];
				v[3] = prevp[6];
				memcpy(c[0], prevc[1], ncomp * sizeof(float));
				memcpy(c[1], prevc[2], ncomp * sizeof(float));
			}
			else if (flag == 2 && prevc)
			{
				v[0] = prevp[6];
				v[1] = prevp[7];
				v[2] = prevp[8];
				v[3] = prevp[9];
				memcpy(c[0], prevc[2], ncomp * sizeof(float));
				memcpy(c[1], prevc[3], ncomp * sizeof(float));
			}
			else if (flag == 3 && prevc)
			{
				v[0] = prevp[ 9];
				v[1] = prevp[10];
				v[2] = prevp[11];
				v[3] = prevp[ 0];
				memcpy(c[0], prevc[3], ncomp * sizeof(float));
				memcpy(c[1], prevc[0], ncomp * sizeof(float));
			}
			else
				continue;

			make_tensor_patch(&patch, 6, v);

			for (i = 0; i < 4; i++)
				memcpy(patch.color[i], c[i], ncomp * sizeof(float));

			draw_patch(ctx, painter, &patch, SUBDIV, SUBDIV);

			prevp = v;
			prevc = c;
			store ^= 1;
		}
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stream);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
fz_process_shade_type7(fz_context *ctx, fz_shade *shade, fz_matrix ctm, fz_mesh_processor *painter)
{
	fz_stream *stream = fz_open_compressed_buffer(ctx, shade->buffer);
	int bpflag = shade->u.m.bpflag;
	int bpcoord = shade->u.m.bpcoord;
	int bpcomp = shade->u.m.bpcomp;
	float x0 = shade->u.m.x0;
	float x1 = shade->u.m.x1;
	float y0 = shade->u.m.y0;
	float y1 = shade->u.m.y1;
	const float *c0 = shade->u.m.c0;
	const float *c1 = shade->u.m.c1;
	float color_storage[2][4][FZ_MAX_COLORS];
	fz_point point_storage[2][16];
	int store = 0;
	int ncomp = painter->ncomp;
	int i, k;
	float (*prevc)[FZ_MAX_COLORS] = NULL;
	fz_point (*prevp) = NULL;

	fz_try(ctx)
	{
		while (!fz_is_eof_bits(ctx, stream))
		{
			float (*c)[FZ_MAX_COLORS] = color_storage[store];
			fz_point *v = point_storage[store];
			int startcolor;
			int startpt;
			int flag;
			tensor_patch patch;

			flag = fz_read_bits(ctx, stream, bpflag);

			if (flag == 0)
			{
				startpt = 0;
				startcolor = 0;
			}
			else
			{
				startpt = 4;
				startcolor = 2;
			}

			for (i = startpt; i < 16; i++)
			{
				v[i].x = read_sample(ctx, stream, bpcoord, x0, x1);
				v[i].y = read_sample(ctx, stream, bpcoord, y0, y1);
				v[i] = fz_transform_point(v[i], ctm);
			}

			for (i = startcolor; i < 4; i++)
			{
				for (k = 0; k < ncomp; k++)
					c[i][k] = read_sample(ctx, stream, bpcomp, c0[k], c1[k]);
			}

			if (flag == 0)
			{
				/* No patch data to copy forward */
			}
			else if (flag == 1 && prevc)
			{
				v[0] = prevp[3];
				v[1] = prevp[4];
				v[2] = prevp[5];
				v[3] = prevp[6];
				memcpy(c[0], prevc[1], ncomp * sizeof(float));
				memcpy(c[1], prevc[2], ncomp * sizeof(float));
			}
			else if (flag == 2 && prevc)
			{
				v[0] = prevp[6];
				v[1] = prevp[7];
				v[2] = prevp[8];
				v[3] = prevp[9];
				memcpy(c[0], prevc[2], ncomp * sizeof(float));
				memcpy(c[1], prevc[3], ncomp * sizeof(float));
			}
			else if (flag == 3 && prevc)
			{
				v[0] = prevp[ 9];
				v[1] = prevp[10];
				v[2] = prevp[11];
				v[3] = prevp[ 0];
				memcpy(c[0], prevc[3], ncomp * sizeof(float));
				memcpy(c[1], prevc[0], ncomp * sizeof(float));
			}
			else
				continue; /* We have no patch! */

			make_tensor_patch(&patch, 7, v);

			for (i = 0; i < 4; i++)
				memcpy(patch.color[i], c[i], ncomp * sizeof(float));

			draw_patch(ctx, painter, &patch, SUBDIV, SUBDIV);

			prevp = v;
			prevc = c;
			store ^= 1;
		}
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stream);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void
fz_process_shade(fz_context *ctx, fz_shade *shade, fz_matrix ctm, fz_rect scissor,
		fz_shade_prepare_fn *prepare, fz_shade_process_fn *process, void *process_arg)
{
	fz_mesh_processor painter;

	painter.shade = shade;
	painter.prepare = prepare;
	painter.process = process;
	painter.process_arg = process_arg;
	painter.ncomp = (shade->use_function > 0 ? 1 : fz_colorspace_n(ctx, shade->colorspace));

	if (shade->type == FZ_FUNCTION_BASED)
		fz_process_shade_type1(ctx, shade, ctm, &painter);
	else if (shade->type == FZ_LINEAR)
		fz_process_shade_type2(ctx, shade, ctm, &painter, scissor);
	else if (shade->type == FZ_RADIAL)
		fz_process_shade_type3(ctx, shade, ctm, &painter);
	else if (shade->type == FZ_MESH_TYPE4)
		fz_process_shade_type4(ctx, shade, ctm, &painter);
	else if (shade->type == FZ_MESH_TYPE5)
		fz_process_shade_type5(ctx, shade, ctm, &painter);
	else if (shade->type == FZ_MESH_TYPE6)
		fz_process_shade_type6(ctx, shade, ctm, &painter);
	else if (shade->type == FZ_MESH_TYPE7)
		fz_process_shade_type7(ctx, shade, ctm, &painter);
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "Unexpected mesh type %d\n", shade->type);
}

static fz_rect
fz_bound_mesh_type1(fz_context *ctx, fz_shade *shade)
{
	fz_rect bbox;
	bbox.x0 = shade->u.f.domain[0][0];
	bbox.y0 = shade->u.f.domain[0][1];
	bbox.x1 = shade->u.f.domain[1][0];
	bbox.y1 = shade->u.f.domain[1][1];
	return fz_transform_rect(bbox, shade->u.f.matrix);
}

static fz_rect
fz_bound_mesh_type2(fz_context *ctx, fz_shade *shade)
{
	/* FIXME: If axis aligned and not extended, the bbox may only be
	 * infinite in one direction */
	return fz_infinite_rect;
}

static fz_rect
fz_bound_mesh_type3(fz_context *ctx, fz_shade *shade)
{
	fz_rect bbox;
	fz_point p0, p1;
	float r0, r1;

	r0 = shade->u.l_or_r.coords[0][2];
	r1 = shade->u.l_or_r.coords[1][2];

	if (shade->u.l_or_r.extend[0])
	{
		if (r0 >= r1)
			return fz_infinite_rect;
	}

	if (shade->u.l_or_r.extend[1])
	{
		if (r0 <= r1)
			return fz_infinite_rect;
	}

	p0.x = shade->u.l_or_r.coords[0][0];
	p0.y = shade->u.l_or_r.coords[0][1];
	p1.x = shade->u.l_or_r.coords[1][0];
	p1.y = shade->u.l_or_r.coords[1][1];

	bbox.x0 = p0.x - r0; bbox.y0 = p0.y - r0;
	bbox.x1 = p0.x + r0; bbox.y1 = p0.x + r0;
	if (bbox.x0 > p1.x - r1)
		bbox.x0 = p1.x - r1;
	if (bbox.x1 < p1.x + r1)
		bbox.x1 = p1.x + r1;
	if (bbox.y0 > p1.y - r1)
		bbox.y0 = p1.y - r1;
	if (bbox.y1 < p1.y + r1)
		bbox.y1 = p1.y + r1;
	return bbox;
}

static fz_rect
fz_bound_mesh_type4567(fz_context *ctx, fz_shade *shade)
{
	fz_rect bbox;
	bbox.x0 = fz_min(shade->u.m.x0, shade->u.m.x1);
	bbox.y0 = fz_min(shade->u.m.y0, shade->u.m.y1);
	bbox.x1 = fz_max(shade->u.m.x0, shade->u.m.x1);
	bbox.y1 = fz_max(shade->u.m.y0, shade->u.m.y1);
	return bbox;
}

static fz_rect
fz_bound_mesh(fz_context *ctx, fz_shade *shade)
{
	if (shade->type == FZ_FUNCTION_BASED)
		return fz_bound_mesh_type1(ctx, shade);
	else if (shade->type == FZ_LINEAR)
		return fz_bound_mesh_type2(ctx, shade);
	else if (shade->type == FZ_RADIAL)
		return fz_bound_mesh_type3(ctx, shade);
	else if (shade->type == FZ_MESH_TYPE4 ||
		shade->type == FZ_MESH_TYPE5 ||
		shade->type == FZ_MESH_TYPE6 ||
		shade->type == FZ_MESH_TYPE7)
		return fz_bound_mesh_type4567(ctx, shade);
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "Unexpected mesh type %d\n", shade->type);
}

fz_shade *
fz_keep_shade(fz_context *ctx, fz_shade *shade)
{
	return fz_keep_storable(ctx, &shade->storable);
}

void
fz_drop_shade_imp(fz_context *ctx, fz_storable *shade_)
{
	fz_shade *shade = (fz_shade *)shade_;

	fz_drop_colorspace(ctx, shade->colorspace);
	if (shade->type == FZ_FUNCTION_BASED)
		fz_free(ctx, shade->u.f.fn_vals);
	fz_drop_compressed_buffer(ctx, shade->buffer);
	fz_free(ctx, shade);
}

void
fz_drop_shade(fz_context *ctx, fz_shade *shade)
{
	fz_drop_storable(ctx, &shade->storable);
}

fz_rect
fz_bound_shade(fz_context *ctx, fz_shade *shade, fz_matrix ctm)
{
	ctm = fz_concat(shade->matrix, ctm);
	if (shade->type != FZ_LINEAR && shade->type != FZ_RADIAL)
	{
		fz_rect rect = fz_bound_mesh(ctx, shade);
		rect = fz_intersect_rect(rect, shade->bbox);
		return fz_transform_rect(rect, ctm);
	}
	return fz_transform_rect(shade->bbox, ctm);
}
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	{0x1E81, "wgrave.sc"},
	{0x1E83, "wacute.sc"},
	{0x1E85, "wdieresis.sc"},
	{0x1E9B, "slongdotaccent.sc"},
	{0x1EF3, "ygrave.sc"},
	{0x207F, "nsuperior.sc"},
	{0xFB00, "f_f.sc"},
	{0xFB01, "f_i.sc"},
	{0xFB02, "f_l.sc"},
	{0xFB03, "f_f_i.sc"},
	{0xFB04, "f_f_l.sc"},
};







mupdf-1.21.1-source/source/fitz/stext-device.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"

#include "glyphbox.h"

#include <math.h>
#include <float.h>
#include <string.h>

/* Simple layout structure */

fz_layout_block *fz_new_layout(fz_context *ctx)
{
	fz_pool *pool = fz_new_pool(ctx);
	fz_layout_block *block;
	fz_try(ctx)
	{
		block = fz_pool_alloc(ctx, pool, sizeof (fz_layout_block));
		block->pool = pool;
		block->head = NULL;
		block->tailp = &block->head;
	}
	fz_catch(ctx)
	{
		fz_drop_pool(ctx, pool);
		fz_rethrow(ctx);
	}
	return block;
}

void fz_drop_layout(fz_context *ctx, fz_layout_block *block)
{
	if (block)
		fz_drop_pool(ctx, block->pool);
}

void fz_add_layout_line(fz_context *ctx, fz_layout_block *block, float x, float y, float font_size, const char *p)
{
	fz_layout_line *line = fz_pool_alloc(ctx, block->pool, sizeof (fz_layout_line));
	line->x = x;
	line->y = y;
	line->font_size = font_size;
	line->p = p;
	line->text = NULL;
	line->next = NULL;
	*block->tailp = line;
	block->tailp = &line->next;
	block->text_tailp = &line->text;
}

void fz_add_layout_char(fz_context *ctx, fz_layout_block *block, float x, float advance, const char *p)
{
	fz_layout_char *ch = fz_pool_alloc(ctx, block->pool, sizeof (fz_layout_char));
	ch->x = x;
	ch->advance = advance;
	ch->p = p;
	ch->next = NULL;
	*block->text_tailp = ch;
	block->text_tailp = &ch->next;
}

/* Extract text into blocks and lines. */

#define PARAGRAPH_DIST 1.5f
#define SPACE_DIST 0.15f
#define SPACE_MAX_DIST 0.8f

typedef struct
{
	fz_device super;
	fz_stext_page *page;
	fz_point pen, start;
	fz_matrix trm;
	int new_obj;
	int curdir;
	int lastchar;
	int flags;
	int color;
	const fz_text *lasttext;
} fz_stext_device;

const char *fz_stext_options_usage =
	"Text output options:\n"
	"\tinhibit-spaces: don't add spaces between gaps in the text\n"
	"\tpreserve-images: keep images in output\n"
	"\tpreserve-ligatures: do not expand ligatures into constituent characters\n"
	"\tpreserve-whitespace: do not convert all whitespace into space characters\n"
	"\tpreserve-spans: do not merge spans on the same line\n"
	"\tdehyphenate: attempt to join up hyphenated words\n"
	"\tmediabox-clip=no: include characters outside mediabox\n"
	"\n";

fz_stext_page *
fz_new_stext_page(fz_context *ctx, fz_rect mediabox)
{
	fz_pool *pool = fz_new_pool(ctx);
	fz_stext_page *page = NULL;
	fz_try(ctx)
	{
		page = fz_pool_alloc(ctx, pool, sizeof(*page));
		page->pool = pool;
		page->mediabox = mediabox;
		page->first_block = NULL;
		page->last_block = NULL;
	}
	fz_catch(ctx)
	{
		fz_drop_pool(ctx, pool);
		fz_rethrow(ctx);
	}
	return page;
}

void
fz_drop_stext_page(fz_context *ctx, fz_stext_page *page)
{
	if (page)
	{
		fz_stext_block *block;
		fz_stext_line *line;
		fz_stext_char *ch;
		for (block = page->first_block; block; block = block->next)
		{
			if (block->type == FZ_STEXT_BLOCK_IMAGE)
				fz_drop_image(ctx, block->u.i.image);
			else
				for (line = block->u.t.first_line; line; line = line->next)
					for (ch = line->first_char; ch; ch = ch->next)
						fz_drop_font(ctx, ch->font);
		}
		fz_drop_pool(ctx, page->pool);
	}
}

static fz_stext_block *
add_block_to_page(fz_context *ctx, fz_stext_page *page)
{
	fz_stext_block *block = fz_pool_alloc(ctx, page->pool, sizeof *page->first_block);
	block->bbox = fz_empty_rect; /* Fixes bug 703267. */
	block->prev = page->last_block;
	if (!page->first_block)
		page->first_block = page->last_block = block;
	else
	{
		page->last_block->next = block;
		page->last_block = block;
	}
	return block;
}

static fz_stext_block *
add_text_block_to_page(fz_context *ctx, fz_stext_page *page)
{
	fz_stext_block *block = add_block_to_page(ctx, page);
	block->type = FZ_STEXT_BLOCK_TEXT;
	return block;
}

static fz_stext_block *
add_image_block_to_page(fz_context *ctx, fz_stext_page *page, fz_matrix ctm, fz_image *image)
{
	fz_stext_block *block = add_block_to_page(ctx, page);
	block->type = FZ_STEXT_BLOCK_IMAGE;
	block->u.i.transform = ctm;
	block->u.i.image = fz_keep_image(ctx, image);
	block->bbox = fz_transform_rect(fz_unit_rect, ctm);
	return block;
}

static fz_stext_line *
add_line_to_block(fz_context *ctx, fz_stext_page *page, fz_stext_block *block, const fz_point *dir, int wmode)
{
	fz_stext_line *line = fz_pool_alloc(ctx, page->pool, sizeof *block->u.t.first_line);
	line->prev = block->u.t.last_line;
	if (!block->u.t.first_line)
		block->u.t.first_line = block->u.t.last_line = line;
	else
	{
		block->u.t.last_line->next = line;
		block->u.t.last_line = line;
	}

	line->dir = *dir;
	line->wmode = wmode;

	return line;
}

static fz_stext_char *
add_char_to_line(fz_context *ctx, fz_stext_page *page, fz_stext_line *line, fz_matrix trm, fz_font *font, float size, int c, fz_point *p, fz_point *q, int color)
{
	fz_stext_char *ch = fz_pool_alloc(ctx, page->pool, sizeof *line->first_char);
	fz_point a, d;

	if (!line->first_char)
		line->first_char = line->last_char = ch;
	else
	{
		line->last_char->next = ch;
		line->last_char = ch;
	}

	ch->c = c;
	ch->color = color;
	ch->origin = *p;
	ch->size = size;
	ch->font = fz_keep_font(ctx, font);

	if (line->wmode == 0)
	{
		a.x = 0;
		d.x = 0;
		a.y = fz_font_ascender(ctx, font);
		d.y = fz_font_descender(ctx, font);
	}
	else
	{
		a.x = 1;
		d.x = 0;
		a.y = 0;
		d.y = 0;
	}
	a = fz_transform_vector(a, trm);
	d = fz_transform_vector(d, trm);

	ch->quad.ll = fz_make_point(p->x + d.x, p->y + d.y);
	ch->quad.ul = fz_make_point(p->x + a.x, p->y + a.y);
	ch->quad.lr = fz_make_point(q->x + d.x, q->y + d.y);
	ch->quad.ur = fz_make_point(q->x + a.x, q->y + a.y);

	return ch;
}

static void
remove_last_char(fz_context *ctx, fz_stext_line *line)
{
	if (line && line->first_char)
	{
		fz_stext_char *prev = NULL;
		fz_stext_char *ch = line->first_char;
		while (ch->next)
		{
			prev = ch;
			ch = ch->next;
		}
		if (prev)
		{
			/* the characters are pool allocated, so we don't actually leak the removed node */
			line->last_char = prev;
			line->last_char->next = NULL;
		}
	}
}

static int
direction_from_bidi_class(int bidiclass, int curdir)
{
	switch (bidiclass)
	{
	/* strong */
	case UCDN_BIDI_CLASS_L: return 1;
	case UCDN_BIDI_CLASS_R: return -1;
	case UCDN_BIDI_CLASS_AL: return -1;

	/* weak */
	case UCDN_BIDI_CLASS_EN:
	case UCDN_BIDI_CLASS_ES:
	case UCDN_BIDI_CLASS_ET:
	case UCDN_BIDI_CLASS_AN:
	case UCDN_BIDI_CLASS_CS:
	case UCDN_BIDI_CLASS_NSM:
	case UCDN_BIDI_CLASS_BN:
		return curdir;

	/* neutral */
	case UCDN_BIDI_CLASS_B:
	case UCDN_BIDI_CLASS_S:
	case UCDN_BIDI_CLASS_WS:
	case UCDN_BIDI_CLASS_ON:
		return curdir;

	/* embedding, override, pop ... we don't support them */
	default:
		return 0;
	}
}

static int is_hyphen(int c)
{
	/* check for: hyphen-minus, soft hyphen, hyphen, and non-breaking hyphen */
	return (c == '-' || c == 0xAD || c == 0x2010 || c == 0x2011);
}

static float
vec_dot(const fz_point *a, const fz_point *b)
{
	return a->x * b->x + a->y * b->y;
}

static void
fz_add_stext_char_imp(fz_context *ctx, fz_stext_device *dev, fz_font *font, int c, int glyph, fz_matrix trm, float adv, int wmode, int force_new_line)
{
	fz_stext_page *page = dev->page;
	fz_stext_block *cur_block;
	fz_stext_line *cur_line;

	int new_para = 0;
	int new_line = 1;
	int add_space = 0;
	fz_point dir, ndir, p, q;
	float size;
	fz_point delta;
	float spacing = 0;
	float base_offset = 0;

	dev->curdir = direction_from_bidi_class(ucdn_get_bidi_class(c), dev->curdir);

	/* dir = direction vector for motion. ndir = normalised(dir) */
	if (wmode == 0)
	{
		dir.x = 1;
		dir.y = 0;
	}
	else
	{
		dir.x = 0;
		dir.y = -1;
	}
	dir = fz_transform_vector(dir, trm);
	ndir = fz_normalize_vector(dir);

	size = fz_matrix_expansion(trm);

	/* We need to identify where glyphs 'start' (p) and 'stop' (q).
	 * Each glyph holds its 'start' position, and the next glyph in the
	 * span (or span->max if there is no next glyph) holds its 'end'
	 * position.
	 *
	 * For both horizontal and vertical motion, trm->{e,f} gives the
	 * origin (usually the bottom left) of the glyph.
	 *
	 * In horizontal mode:
	 *   + p is bottom left.
	 *   + q is the bottom right
	 * In vertical mode:
	 *   + p is top left (where it advanced from)
	 *   + q is bottom left
	 */
	if (wmode == 0)
	{
		p.x = trm.e;
		p.y = trm.f;
		q.x = trm.e + adv * dir.x;
		q.y = trm.f + adv * dir.y;
	}
	else
	{
		p.x = trm.e - adv * dir.x;
		p.y = trm.f - adv * dir.y;
		q.x = trm.e;
		q.y = trm.f;
	}

	/* Find current position to enter new text. */
	cur_block = page->last_block;
	if (cur_block && cur_block->type != FZ_STEXT_BLOCK_TEXT)
		cur_block = NULL;
	cur_line = cur_block ? cur_block->u.t.last_line : NULL;

	if (cur_line && glyph < 0)
	{
		/* Don't advance pen or break lines for no-glyph characters in a cluster */
		add_char_to_line(ctx, page, cur_line, trm, font, size, c, &dev->pen, &dev->pen, dev->color);
		dev->lastchar = c;
		return;
	}

	if (cur_line == NULL || cur_line->wmode != wmode || vec_dot(&ndir, &cur_line->dir) < 0.999f)
	{
		/* If the matrix has changed rotation, or the wmode is different (or if we don't have a line at all),
		 * then we can't append to the current block/line. */
		new_para = 1;
		new_line = 1;
	}
	else
	{
		/* Detect fake bold where text is printed twice in the same place. */
		delta.x = fabsf(q.x - dev->pen.x);
		delta.y = fabsf(q.y - dev->pen.y);
		if (delta.x < FLT_EPSILON && delta.y < FLT_EPSILON && c == dev->lastchar)
			return;

		/* Calculate how far we've moved since the last character. */
		delta.x = p.x - dev->pen.x;
		delta.y = p.y - dev->pen.y;

		/* The transform has not changed, so we know we're in the same
		 * direction. Calculate 2 distances; how far off the previous
		 * baseline we are, together with how far along the baseline
		 * we are from the expected position. */
		spacing = ndir.x * delta.x + ndir.y * delta.y;
		base_offset = -ndir.y * delta.x + ndir.x * delta.y;

		/* Only a small amount off the baseline - we'll take this */
		if (fabsf(base_offset) < size * 0.8f)
		{
			/* LTR or neutral character */
			if (dev->curdir >= 0)
			{
				if (fabsf(spacing) < size * SPACE_DIST)
				{
					/* Motion is in line and small enough to ignore. */
					new_line = 0;
				}
				else if (fabsf(spacing) > size * SPACE_MAX_DIST)
				{
					/* Motion is in line and large enough to warrant splitting to a new line */
					new_line = 1;
				}
				else if (spacing < 0)
				{
					/* Motion is backward in line! Ignore this odd spacing. */
					new_line = 0;
				}
				else
				{
					/* Motion is forward in line and large enough to warrant us adding a space. */
					if (dev->lastchar != ' ' && wmode == 0)
						add_space = 1;
					new_line = 0;
				}
			}

			/* RTL character -- disable space character and column detection heuristics */
			else
			{
				new_line = 0;
#if 0 /* TODO: handle RTL visual/logical ordering */
				if (spacing > size * SPACE_DIST || spacing < 0)
					rtl = 0; /* backward (or big jump to 'right' side) means logical order */
				else
					rtl = 1; /* visual order, we need to reverse in a post process pass */
#endif
			}
		}

		/* Enough for a new line, but not enough for a new paragraph */
		else if (fabsf(base_offset) <= size * PARAGRAPH_DIST)
		{
			/* Check indent to spot text-indent style paragraphs */
			if (wmode == 0 && cur_line && dev->new_obj)
				if (fabsf(p.x - dev->start.x) > size * 0.5f)
					new_para = 1;
			new_line = 1;
		}

		/* Way off the baseline - open a new paragraph */
		else
		{
			new_para = 1;
			new_line = 1;
		}
	}

	/* Start a new block (but only at the beginning of a text object) */
	if (new_para || !cur_block)
	{
		cur_block = add_text_block_to_page(ctx, page);
		cur_line = cur_block->u.t.last_line;
	}

	if (new_line && (dev->flags & FZ_STEXT_DEHYPHENATE) && is_hyphen(dev->lastchar))
	{
		remove_last_char(ctx, cur_line);
		new_line = 0;
	}

	/* Start a new line */
	if (new_line || !cur_line || force_new_line)
	{
		cur_line = add_line_to_block(ctx, page, cur_block, &ndir, wmode);
		dev->start = p;
	}

	/* Add synthetic space */
	if (add_space && !(dev->flags & FZ_STEXT_INHIBIT_SPACES))
		add_char_to_line(ctx, page, cur_line, trm, font, size, ' ', &dev->pen, &p, dev->color);

	add_char_to_line(ctx, page, cur_line, trm, font, size, c, &p, &q, dev->color);
	dev->lastchar = c;
	dev->pen = q;

	dev->new_obj = 0;
	dev->trm = trm;
}

static void
fz_add_stext_char(fz_context *ctx, fz_stext_device *dev, fz_font *font, int c, int glyph, fz_matrix trm, float adv, int wmode, int force_new_line)
{
	/* ignore when one unicode character maps to multiple glyphs */
	if (c == -1)
		return;

	if (!(dev->flags & FZ_STEXT_PRESERVE_LIGATURES))
	{
		switch (c)
		{
		case 0xFB00: /* ff */
			fz_add_stext_char_imp(ctx, dev, font, 'f', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 'f', -1, trm, 0, wmode, 0);
			return;
		case 0xFB01: /* fi */
			fz_add_stext_char_imp(ctx, dev, font, 'f', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 'i', -1, trm, 0, wmode, 0);
			return;
		case 0xFB02: /* fl */
			fz_add_stext_char_imp(ctx, dev, font, 'f', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 'l', -1, trm, 0, wmode, 0);
			return;
		case 0xFB03: /* ffi */
			fz_add_stext_char_imp(ctx, dev, font, 'f', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 'f', -1, trm, 0, wmode, 0);
			fz_add_stext_char_imp(ctx, dev, font, 'i', -1, trm, 0, wmode, 0);
			return;
		case 0xFB04: /* ffl */
			fz_add_stext_char_imp(ctx, dev, font, 'f', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 'f', -1, trm, 0, wmode, 0);
			fz_add_stext_char_imp(ctx, dev, font, 'l', -1, trm, 0, wmode, 0);
			return;
		case 0xFB05: /* long st */
		case 0xFB06: /* st */
			fz_add_stext_char_imp(ctx, dev, font, 's', glyph, trm, adv, wmode, force_new_line);
			fz_add_stext_char_imp(ctx, dev, font, 't', -1, trm, 0, wmode, 0);
			return;
		}
	}

	if (!(dev->flags & FZ_STEXT_PRESERVE_WHITESPACE))
	{
		switch (c)
		{
		case 0x0009: /* tab */
		case 0x0020: /* space */
		case 0x00A0: /* no-break space */
		case 0x1680: /* ogham space mark */
		case 0x180E: /* mongolian vowel separator */
		case 0x2000: /* en quad */
		case 0x2001: /* em quad */
		case 0x2002: /* en space */
		case 0x2003: /* em space */
		case 0x2004: /* three-per-em space */
		case 0x2005: /* four-per-em space */
		case 0x2006: /* six-per-em space */
		case 0x2007: /* figure space */
		case 0x2008: /* punctuation space */
		case 0x2009: /* thin space */
		case 0x200A: /* hair space */
		case 0x202F: /* narrow no-break space */
		case 0x205F: /* medium mathematical space */
		case 0x3000: /* ideographic space */
			c = ' ';
		}
	}

	fz_add_stext_char_imp(ctx, dev, font, c, glyph, trm, adv, wmode, force_new_line);
}

static void
fz_stext_extract(fz_context *ctx, fz_stext_device *dev, fz_text_span *span, fz_matrix ctm)
{
	fz_font *font = span->font;
	fz_matrix tm = span->trm;
	fz_matrix trm;
	float adv;
	int i;

	if (span->len == 0)
		return;

	for (i = 0; i < span->len; i++)
	{
		/* Calculate new pen location and delta */
		tm.e = span->items[i].x;
		tm.f = span->items[i].y;
		trm = fz_concat(tm, ctm);

		if (dev->flags & FZ_STEXT_MEDIABOX_CLIP)
			if (fz_glyph_entirely_outside_box(ctx, &ctm, span, &span->items[i], &dev->page->mediabox))
				continue;

		/* Calculate bounding box and new pen position based on font metrics */
		if (span->items[i].gid >= 0)
			adv = fz_advance_glyph(ctx, font, span->items[i].gid, span->wmode);
		else
			adv = 0;

		fz_add_stext_char(ctx, dev, font,
			span->items[i].ucs,
			span->items[i].gid,
			trm,
			adv,
			span->wmode,
			(i == 0) && (dev->flags & FZ_STEXT_PRESERVE_SPANS));
	}
}

static int hexrgb_from_color(fz_context *ctx, fz_colorspace *colorspace, const float *color)
{
	float rgb[3];
	fz_convert_color(ctx, colorspace, color, fz_device_rgb(ctx), rgb, NULL, fz_default_color_params);
	return
		(fz_clampi(rgb[0] * 255, 0, 255) << 16) |
		(fz_clampi(rgb[1] * 255, 0, 255) << 8) |
		(fz_clampi(rgb[2] * 255, 0, 255));
}

static void
fz_stext_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_text_span *span;
	if (text == tdev->lasttext)
		return;
	tdev->color = hexrgb_from_color(ctx, colorspace, color);
	tdev->new_obj = 1;
	for (span = text->head; span; span = span->next)
		fz_stext_extract(ctx, tdev, span, ctm);
	fz_drop_text(ctx, tdev->lasttext);
	tdev->lasttext = fz_keep_text(ctx, text);
}

static void
fz_stext_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_text_span *span;
	if (text == tdev->lasttext)
		return;
	tdev->color = hexrgb_from_color(ctx, colorspace, color);
	tdev->new_obj = 1;
	for (span = text->head; span; span = span->next)
		fz_stext_extract(ctx, tdev, span, ctm);
	fz_drop_text(ctx, tdev->lasttext);
	tdev->lasttext = fz_keep_text(ctx, text);
}

static void
fz_stext_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_text_span *span;
	if (text == tdev->lasttext)
		return;
	tdev->color = 0;
	tdev->new_obj = 1;
	for (span = text->head; span; span = span->next)
		fz_stext_extract(ctx, tdev, span, ctm);
	fz_drop_text(ctx, tdev->lasttext);
	tdev->lasttext = fz_keep_text(ctx, text);
}

static void
fz_stext_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_text_span *span;
	if (text == tdev->lasttext)
		return;
	tdev->color = 0;
	tdev->new_obj = 1;
	for (span = text->head; span; span = span->next)
		fz_stext_extract(ctx, tdev, span, ctm);
	fz_drop_text(ctx, tdev->lasttext);
	tdev->lasttext = fz_keep_text(ctx, text);
}

static void
fz_stext_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_text_span *span;
	if (text == tdev->lasttext)
		return;
	tdev->color = 0;
	tdev->new_obj = 1;
	for (span = text->head; span; span = span->next)
		fz_stext_extract(ctx, tdev, span, ctm);
	fz_drop_text(ctx, tdev->lasttext);
	tdev->lasttext = fz_keep_text(ctx, text);
}

/* Images and shadings */

static void
fz_stext_fill_image(fz_context *ctx, fz_device *dev, fz_image *img, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;

	/* If the alpha is less than 50% then it's probably a watermark or effect or something. Skip it. */
	if (alpha < 0.5f)
		return;

	add_image_block_to_page(ctx, tdev->page, ctm, img);
}

static void
fz_stext_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *img, fz_matrix ctm,
		fz_colorspace *cspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_stext_fill_image(ctx, dev, img, ctm, alpha, color_params);
}

static fz_image *
fz_new_image_from_shade(fz_context *ctx, fz_shade *shade, fz_matrix *in_out_ctm, fz_color_params color_params, fz_rect scissor)
{
	fz_matrix ctm = *in_out_ctm;
	fz_pixmap *pix;
	fz_image *img = NULL;
	fz_rect bounds;
	fz_irect bbox;

	bounds = fz_bound_shade(ctx, shade, ctm);
	bounds = fz_intersect_rect(bounds, scissor);
	bbox = fz_irect_from_rect(bounds);

	pix = fz_new_pixmap_with_bbox(ctx, fz_device_rgb(ctx), bbox, NULL, !shade->use_background);
	fz_try(ctx)
	{
		if (shade->use_background)
			fz_fill_pixmap_with_color(ctx, pix, shade->colorspace, shade->background, color_params);
		else
			fz_clear_pixmap(ctx, pix);
		fz_paint_shade(ctx, shade, NULL, ctm, pix, color_params, bbox, NULL, NULL);
		img = fz_new_image_from_pixmap(ctx, pix, NULL);
	}
	fz_always(ctx)
		fz_drop_pixmap(ctx, pix);
	fz_catch(ctx)
		fz_rethrow(ctx);

	in_out_ctm->a = pix->w;
	in_out_ctm->b = 0;
	in_out_ctm->c = 0;
	in_out_ctm->d = pix->h;
	in_out_ctm->e = pix->x;
	in_out_ctm->f = pix->y;
	return img;
}

static void
fz_stext_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_matrix local_ctm = ctm;
	fz_rect scissor = fz_device_current_scissor(ctx, dev);
	fz_image *image = fz_new_image_from_shade(ctx, shade, &local_ctm, color_params, scissor);
	fz_try(ctx)
		fz_stext_fill_image(ctx, dev, image, local_ctm, alpha, color_params);
	fz_always(ctx)
		fz_drop_image(ctx, image);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
fz_stext_close_device(fz_context *ctx, fz_device *dev)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_stext_page *page = tdev->page;
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;

	for (block = page->first_block; block; block = block->next)
	{
		if (block->type != FZ_STEXT_BLOCK_TEXT)
			continue;
		for (line = block->u.t.first_line; line; line = line->next)
		{
			for (ch = line->first_char; ch; ch = ch->next)
			{
				fz_rect ch_box = fz_rect_from_quad(ch->quad);
				if (ch == line->first_char)
					line->bbox = ch_box;
				else
					line->bbox = fz_union_rect(line->bbox, ch_box);
			}
			block->bbox = fz_union_rect(block->bbox, line->bbox);
		}
	}

	/* TODO: smart sorting of blocks and lines in reading order */
	/* TODO: unicode NFC normalization */
}

static void
fz_stext_drop_device(fz_context *ctx, fz_device *dev)
{
	fz_stext_device *tdev = (fz_stext_device*)dev;
	fz_drop_text(ctx, tdev->lasttext);
}

fz_stext_options *
fz_parse_stext_options(fz_context *ctx, fz_stext_options *opts, const char *string)
{
	const char *val;

	memset(opts, 0, sizeof *opts);

	if (fz_has_option(ctx, string, "preserve-ligatures", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_PRESERVE_LIGATURES;
	if (fz_has_option(ctx, string, "preserve-whitespace", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_PRESERVE_WHITESPACE;
	if (fz_has_option(ctx, string, "preserve-images", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_PRESERVE_IMAGES;
	if (fz_has_option(ctx, string, "inhibit-spaces", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_INHIBIT_SPACES;
	if (fz_has_option(ctx, string, "dehyphenate", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_DEHYPHENATE;
	if (fz_has_option(ctx, string, "preserve-spans", &val) && fz_option_eq(val, "yes"))
		opts->flags |= FZ_STEXT_PRESERVE_SPANS;

	opts->flags |= FZ_STEXT_MEDIABOX_CLIP;
	if (fz_has_option(ctx, string, "mediabox-clip", &val) && fz_option_eq(val, "no"))
		opts->flags ^= FZ_STEXT_MEDIABOX_CLIP;

	opts->scale = 1;
	if (fz_has_option(ctx, string, "resolution", &val))
		opts->scale = fz_atof(val) / 96.0f; /* HTML base resolution is 96ppi */

	return opts;
}

fz_device *
fz_new_stext_device(fz_context *ctx, fz_stext_page *page, const fz_stext_options *opts)
{
	fz_stext_device *dev = fz_new_derived_device(ctx, fz_stext_device);

	dev->super.close_device = fz_stext_close_device;
	dev->super.drop_device = fz_stext_drop_device;

	dev->super.fill_text = fz_stext_fill_text;
	dev->super.stroke_text = fz_stext_stroke_text;
	dev->super.clip_text = fz_stext_clip_text;
	dev->super.clip_stroke_text = fz_stext_clip_stroke_text;
	dev->super.ignore_text = fz_stext_ignore_text;

	if (opts && (opts->flags & FZ_STEXT_PRESERVE_IMAGES))
	{
		dev->super.fill_shade = fz_stext_fill_shade;
		dev->super.fill_image = fz_stext_fill_image;
		dev->super.fill_image_mask = fz_stext_fill_image_mask;
	}

	if (opts)
		dev->flags = opts->flags;
	dev->page = page;
	dev->pen.x = 0;
	dev->pen.y = 0;
	dev->trm = fz_identity;
	dev->lastchar = ' ';
	dev->curdir = 1;
	dev->lasttext = NULL;

	return (fz_device*)dev;
}







mupdf-1.21.1-source/source/fitz/stext-output.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#define SUBSCRIPT_OFFSET 0.2f
#define SUPERSCRIPT_OFFSET -0.2f

#include <ft2build.h>
#include FT_FREETYPE_H

// Text black color when converted from DeviceCMYK to RGB
#define CMYK_BLACK 0x221f1f

static void fz_scale_stext_page(fz_context *ctx, fz_stext_page *page, float scale)
{
	fz_matrix m = fz_scale(scale, scale);
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;

	for (block = page->first_block; block; block = block->next)
	{
		block->bbox = fz_transform_rect(block->bbox, m);
		switch (block->type)
		{
		case FZ_STEXT_BLOCK_TEXT:
			for (line = block->u.t.first_line; line; line = line->next)
			{
				line->bbox = fz_transform_rect(block->bbox, m);
				for (ch = line->first_char; ch; ch = ch->next)
				{
					ch->origin = fz_transform_point(ch->origin, m);
					ch->quad = fz_transform_quad(ch->quad, m);
					ch->size = ch->size * scale;
				}
			}
			break;

		case FZ_STEXT_BLOCK_IMAGE:
			block->u.i.transform = fz_post_scale(block->u.i.transform, scale, scale);
			break;
		}
	}
}

/* HTML output (visual formatting with preserved layout) */

static int
detect_super_script(fz_stext_line *line, fz_stext_char *ch)
{
	if (line->wmode == 0 && line->dir.x == 1 && line->dir.y == 0)
		return ch->origin.y < line->first_char->origin.y - ch->size * 0.1f;
	return 0;
}

static const char *
font_full_name(fz_context *ctx, fz_font *font)
{
	const char *name = fz_font_name(ctx, font);
	const char *s = strchr(name, '+');
	return s ? s + 1 : name;
}

static const char *
html_clean_font_name(const char *fontname)
{
	if (strstr(fontname, "Times"))
		return "Times New Roman";
	if (strstr(fontname, "Arial") || strstr(fontname, "Helvetica"))
	{
		if (strstr(fontname, "Narrow") || strstr(fontname, "Condensed"))
			return "Arial Narrow";
		return "Arial";
	}
	if (strstr(fontname, "Courier"))
		return "Courier";
	return fontname;
}

static void
font_family_name(fz_context *ctx, fz_font *font, char *buf, int size, int is_mono, int is_serif)
{
	const char *name = html_clean_font_name(font_full_name(ctx, font));
	char *s;
	fz_strlcpy(buf, name, size);
	s = strrchr(buf, '-');
	if (s)
		*s = 0;
	if (is_mono)
		fz_strlcat(buf, ",monospace", size);
	else
		fz_strlcat(buf, is_serif ? ",serif" : ",sans-serif", size);
}

static void
fz_print_style_begin_html(fz_context *ctx, fz_output *out, fz_font *font, float size, int sup, int color)
{
	char family[80];

	int is_bold = fz_font_is_bold(ctx, font);
	int is_italic = fz_font_is_italic(ctx, font);
	int is_serif = fz_font_is_serif(ctx, font);
	int is_mono = fz_font_is_monospaced(ctx, font);

	font_family_name(ctx, font, family, sizeof family, is_mono, is_serif);

	if (sup) fz_write_string(ctx, out, "<sup>");
	if (is_mono) fz_write_string(ctx, out, "<tt>");
	if (is_bold) fz_write_string(ctx, out, "<b>");
	if (is_italic) fz_write_string(ctx, out, "<i>");
	fz_write_printf(ctx, out, "<span style=\"font-family:%s;font-size:%.1fpt", family, size);
	if (color != 0 && color != CMYK_BLACK)
		fz_write_printf(ctx, out, ";color:#%06x", color);
	fz_write_printf(ctx, out, "\">");
}

static void
fz_print_style_end_html(fz_context *ctx, fz_output *out, fz_font *font, float size, int sup, int color)
{
	int is_mono = fz_font_is_monospaced(ctx, font);
	int is_bold = fz_font_is_bold(ctx,font);
	int is_italic = fz_font_is_italic(ctx, font);

	fz_write_string(ctx, out, "</span>");
	if (is_italic) fz_write_string(ctx, out, "</i>");
	if (is_bold) fz_write_string(ctx, out, "</b>");
	if (is_mono) fz_write_string(ctx, out, "</tt>");
	if (sup) fz_write_string(ctx, out, "</sup>");
}

static void
fz_print_stext_image_as_html(fz_context *ctx, fz_output *out, fz_stext_block *block)
{
	fz_matrix ctm = block->u.i.transform;

#define USE_CSS_MATRIX_TRANSFORMS
#ifdef USE_CSS_MATRIX_TRANSFORMS
	/* Matrix maths notes.
	 * When we get here ctm maps the unit square to the position in device
	 * space occupied by the image.
	 *
	 * That is to say that mapping the 4 corners of the unit square through
	 * the transform, give us the 4 target corners. We extend the corners
	 * by adding an extra '1' into them to allow transforms to work. Thus
	 * (x,y) maps through ctm = (a b c d e f) as:
	 *
	 * (x y 1) (a b 0) = (X Y 1)
	 *         (c d 0)
	 *         (e f 1)
	 *
	 * To simplify reading of matrix maths, we use the trick where we
	 * 'drop' the first matrix down the page. Thus the corners c0=(0,0),
	 * c1=(1,0), c2=(1,1), c3=(0,1) map to C0, C1, C2, C3 respectively:
	 *
	 *         (    a     b 0)
	 *         (    c     d 0)
	 *         (    e     f 1)
	 * (0 0 1) (    e     f 1)
	 * (0 1 1) (  c+e   d+f 1)
	 * (1 1 1) (a+c+e b+d+f 1)
	 * (1 0 1) (  a+e   b+f 1)
	 *
	 * where C0 = (e,f), C1=(c+e, d+f) C2=(a+c+e, b+d+f), C3=(a+e, b+f)
	 *
	 * Unfortunately, the CSS matrix transform, does not map the unit square.
	 * Rather it does something moderately mad. As far as I can work out, the
	 * top left corner of a (0,0) -> (w, h) box is transformed using the .e
	 * and .f entries of the matrix. Then the image from within that square
	 * is transformed using the centre of that square as the origin.
	 *
	 * So, an image placed at (0,0) in destination space with 1:1 transform
	 * will result in an image a (0,0) as you'd expect. But an image at (0,0)
	 * with a scale of 2, will result in 25% of the image off the left of the
	 * screen, and 25% off the top.
	 *
	 * Accordingly, we have to adjust the ctm in several steps.
	 */
	/* Move to moving the centre of the image. */
	ctm.e += (ctm.a+ctm.c)/2;
	ctm.f += (ctm.b+ctm.d)/2;
	/* Move from transforming the unit square to w/h */
	ctm.a /= block->u.i.image->w;
	ctm.b /= block->u.i.image->w;
	ctm.c /= block->u.i.image->h;
	ctm.d /= block->u.i.image->h;
	/* Move from points to pixels */
	ctm.a *= 96.0f/72;
	ctm.b *= 96.0f/72;
	ctm.c *= 96.0f/72;
	ctm.d *= 96.0f/72;
	ctm.e *= 96.0f/72;
	ctm.f *= 96.0f/72;
	/* Move to moving the top left of the untransformed image box, cos HTML is bonkers. */
	ctm.e -= block->u.i.image->w/2;
	ctm.f -= block->u.i.image->h/2;

	fz_write_printf(ctx, out, "<img style=\"position:absolute;transform:matrix(%g,%g,%g,%g,%g,%g)\" src=\"",
		ctm.a, ctm.b, ctm.c, ctm.d, ctm.e, ctm.f);
#else
	/* Alternative version of the code that uses scaleX/Y and rotate
	 * instead, but only copes with axis aligned cases. */
	int t;

	int x = block->bbox.x0;
	int y = block->bbox.y0;
	int w = block->bbox.x1 - block->bbox.x0;
	int h = block->bbox.y1 - block->bbox.y0;

	const char *flip = "";

	if (ctm.b == 0 && ctm.c == 0)
	{
		if (ctm.a < 0 && ctm.d < 0)
			flip = "transform: scaleX(-1) scaleY(-1);";
		else if (ctm.a < 0)
		{
			flip = "transform: scaleX(-1);";
		}
		else if (ctm.d < 0)
		{
			flip = "transform: scaleY(-1);";
		}
	} else if (ctm.a == 0 && ctm.d == 0) {
		if (ctm.b < 0 && ctm.c < 0)
		{
			flip = "transform: scaleY(-1) rotate(90deg);";
			x += (w-h)/2;
			y -= (w-h)/2;
			t = w; w = h; h = t;
		}
		else if (ctm.b < 0)
		{
			flip = "transform: scaleX(-1) scaleY(-1) rotate(90deg);";
			x += (w-h)/2;
			y -= (w-h)/2;
			t = w; w = h; h = t;
		}
		else if (ctm.c < 0)
		{
			flip = "transform: scaleX(-1) scaleY(-1) rotate(270deg);";
			x += (w-h)/2;
			y -= (w-h)/2;
			t = w; w = h; h = t;
		}
		else
		{
			flip = "transform: scaleY(-1) rotate(270deg);";
			x += (w-h)/2;
			y -= (w-h)/2;
			t = w; w = h; h = t;
		}
	}

	fz_write_printf(ctx, out, "<img style=\"position:absolute;%stop:%dpt;left:%dpt;width:%dpt;height:%dpt\" src=\"", flip, y, x, w, h);
#endif
	fz_write_image_as_data_uri(ctx, out, block->u.i.image);
	fz_write_string(ctx, out, "\">\n");
}

void
fz_print_stext_block_as_html(fz_context *ctx, fz_output *out, fz_stext_block *block)
{
	fz_stext_line *line;
	fz_stext_char *ch;
	float x, y, h;

	fz_font *font = NULL;
	float size = 0;
	int sup = 0;
	int color = 0;

	for (line = block->u.t.first_line; line; line = line->next)
	{
		x = line->bbox.x0;
		y = line->bbox.y0;
		h = line->bbox.y1 - line->bbox.y0;

		if (line->first_char)
		{
			h = line->first_char->size;
			y = line->first_char->origin.y - h * 0.8;
		}

		fz_write_printf(ctx, out, "<p style=\"top:%.1fpt;left:%.1fpt;line-height:%.1fpt\">", y, x, h);
		font = NULL;

		for (ch = line->first_char; ch; ch = ch->next)
		{
			int ch_sup = detect_super_script(line, ch);
			if (ch->font != font || ch->size != size || ch_sup != sup || ch->color != color)
			{
				if (font)
					fz_print_style_end_html(ctx, out, font, size, sup, color);
				font = ch->font;
				size = ch->size;
				color = ch->color;
				sup = ch_sup;
				fz_print_style_begin_html(ctx, out, font, size, sup, color);
			}

			switch (ch->c)
			{
			default:
				if (ch->c >= 32 && ch->c <= 127)
					fz_write_byte(ctx, out, ch->c);
				else
					fz_write_printf(ctx, out, "&#x%x;", ch->c);
				break;
			case '<': fz_write_string(ctx, out, "&lt;"); break;
			case '>': fz_write_string(ctx, out, "&gt;"); break;
			case '&': fz_write_string(ctx, out, "&amp;"); break;
			case '"': fz_write_string(ctx, out, "&quot;"); break;
			case '\'': fz_write_string(ctx, out, "&apos;"); break;
			}
		}

		if (font)
			fz_print_style_end_html(ctx, out, font, size, sup, color);

		fz_write_string(ctx, out, "</p>\n");
	}
}

void
fz_print_stext_page_as_html(fz_context *ctx, fz_output *out, fz_stext_page *page, int id)
{
	fz_stext_block *block;

	float w = page->mediabox.x1 - page->mediabox.x0;
	float h = page->mediabox.y1 - page->mediabox.y0;

	fz_write_printf(ctx, out, "<div id=\"page%d\" style=\"width:%.1fpt;height:%.1fpt\">\n", id, w, h);

	for (block = page->first_block; block; block = block->next)
	{
		if (block->type == FZ_STEXT_BLOCK_IMAGE)
			fz_print_stext_image_as_html(ctx, out, block);
		else if (block->type == FZ_STEXT_BLOCK_TEXT)
			fz_print_stext_block_as_html(ctx, out, block);
	}

	fz_write_string(ctx, out, "</div>\n");
}

void
fz_print_stext_header_as_html(fz_context *ctx, fz_output *out)
{
	fz_write_string(ctx, out, "<!DOCTYPE html>\n");
	fz_write_string(ctx, out, "<html>\n");
	fz_write_string(ctx, out, "<head>\n");
	fz_write_string(ctx, out, "<style>\n");
	fz_write_string(ctx, out, "body{background-color:slategray}\n");
	fz_write_string(ctx, out, "div{position:relative;background-color:white;margin:1em auto;box-shadow:1px 1px 8px -2px black}\n");
	fz_write_string(ctx, out, "p{position:absolute;white-space:pre;margin:0}\n");
	fz_write_string(ctx, out, "</style>\n");
	fz_write_string(ctx, out, "</head>\n");
	fz_write_string(ctx, out, "<body>\n");
}

void
fz_print_stext_trailer_as_html(fz_context *ctx, fz_output *out)
{
	fz_write_string(ctx, out, "</body>\n");
	fz_write_string(ctx, out, "</html>\n");
}

/* XHTML output (semantic, little layout, suitable for reflow) */

static void
fz_print_stext_image_as_xhtml(fz_context *ctx, fz_output *out, fz_stext_block *block)
{
	int w = block->bbox.x1 - block->bbox.x0;
	int h = block->bbox.y1 - block->bbox.y0;

	fz_write_printf(ctx, out, "<p><img width=\"%d\" height=\"%d\" src=\"", w, h);
	fz_write_image_as_data_uri(ctx, out, block->u.i.image);
	fz_write_string(ctx, out, "\"/></p>\n");
}

static void
fz_print_style_begin_xhtml(fz_context *ctx, fz_output *out, fz_font *font, int sup)
{
	int is_mono = fz_font_is_monospaced(ctx, font);
	int is_bold = fz_font_is_bold(ctx, font);
	int is_italic = fz_font_is_italic(ctx, font);

	if (sup)
		fz_write_string(ctx, out, "<sup>");
	if (is_mono)
		fz_write_string(ctx, out, "<tt>");
	if (is_bold)
		fz_write_string(ctx, out, "<b>");
	if (is_italic)
		fz_write_string(ctx, out, "<i>");
}

static void
fz_print_style_end_xhtml(fz_context *ctx, fz_output *out, fz_font *font, int sup)
{
	int is_mono = fz_font_is_monospaced(ctx, font);
	int is_bold = fz_font_is_bold(ctx, font);
	int is_italic = fz_font_is_italic(ctx, font);

	if (is_italic)
		fz_write_string(ctx, out, "</i>");
	if (is_bold)
		fz_write_string(ctx, out, "</b>");
	if (is_mono)
		fz_write_string(ctx, out, "</tt>");
	if (sup)
		fz_write_string(ctx, out, "</sup>");
}

static float avg_font_size_of_line(fz_stext_char *ch)
{
	float size = 0;
	int n = 0;
	if (!ch)
		return 0;
	while (ch)
	{
		size += ch->size;
		++n;
		ch = ch->next;
	}
	return size / n;
}

static const char *tag_from_font_size(float size)
{
	if (size >= 20) return "h1";
	if (size >= 15) return "h2";
	if (size >= 12) return "h3";
	return "p";
}

static void fz_print_stext_block_as_xhtml(fz_context *ctx, fz_output *out, fz_stext_block *block)
{
	fz_stext_line *line;
	fz_stext_char *ch;

	fz_font *font = NULL;
	int sup = 0;
	int sp = 1;
	const char *tag = NULL;
	const char *new_tag;

	for (line = block->u.t.first_line; line; line = line->next)
	{
		new_tag = tag_from_font_size(avg_font_size_of_line(line->first_char));
		if (tag != new_tag)
		{
			if (tag)
			{
				if (font)
					fz_print_style_end_xhtml(ctx, out, font, sup);
				fz_write_printf(ctx, out, "</%s>", tag);
			}
			tag = new_tag;
			fz_write_printf(ctx, out, "<%s>", tag);
			if (font)
				fz_print_style_begin_xhtml(ctx, out, font, sup);
		}

		if (!sp)
			fz_write_byte(ctx, out, ' ');

		for (ch = line->first_char; ch; ch = ch->next)
		{
			int ch_sup = detect_super_script(line, ch);
			if (ch->font != font || ch_sup != sup)
			{
				if (font)
					fz_print_style_end_xhtml(ctx, out, font, sup);
				font = ch->font;
				sup = ch_sup;
				fz_print_style_begin_xhtml(ctx, out, font, sup);
			}

			sp = (ch->c == ' ');
			switch (ch->c)
			{
			default:
				if (ch->c >= 32 && ch->c <= 127)
					fz_write_byte(ctx, out, ch->c);
				else
					fz_write_printf(ctx, out, "&#x%x;", ch->c);
				break;
			case '<': fz_write_string(ctx, out, "&lt;"); break;
			case '>': fz_write_string(ctx, out, "&gt;"); break;
			case '&': fz_write_string(ctx, out, "&amp;"); break;
			case '"': fz_write_string(ctx, out, "&quot;"); break;
			case '\'': fz_write_string(ctx, out, "&apos;"); break;
			}
		}
	}

	if (font)
		fz_print_style_end_xhtml(ctx, out, font, sup);
	fz_write_printf(ctx, out, "</%s>\n", tag);
}

void
fz_print_stext_page_as_xhtml(fz_context *ctx, fz_output *out, fz_stext_page *page, int id)
{
	fz_stext_block *block;

	fz_write_printf(ctx, out, "<div id=\"page%d\">\n", id);

	for (block = page->first_block; block; block = block->next)
	{
		if (block->type == FZ_STEXT_BLOCK_IMAGE)
			fz_print_stext_image_as_xhtml(ctx, out, block);
		else if (block->type == FZ_STEXT_BLOCK_TEXT)
			fz_print_stext_block_as_xhtml(ctx, out, block);
	}

	fz_write_string(ctx, out, "</div>\n");
}

void
fz_print_stext_header_as_xhtml(fz_context *ctx, fz_output *out)
{
	fz_write_string(ctx, out, "<?xml version=\"1.0\"?>\n");
	fz_write_string(ctx, out, "<!DOCTYPE html");
	fz_write_string(ctx, out, " PUBLIC \"-//W3C//DTD XHTML 1.0 Strict//EN\"");
	fz_write_string(ctx, out, " \"http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd\">\n");
	fz_write_string(ctx, out, "<html xmlns=\"http://www.w3.org/1999/xhtml\">\n");
	fz_write_string(ctx, out, "<head>\n");
	fz_write_string(ctx, out, "<style>\n");
	fz_write_string(ctx, out, "p{white-space:pre-wrap}\n");
	fz_write_string(ctx, out, "</style>\n");
	fz_write_string(ctx, out, "</head>\n");
	fz_write_string(ctx, out, "<body>\n");
}

void
fz_print_stext_trailer_as_xhtml(fz_context *ctx, fz_output *out)
{
	fz_write_string(ctx, out, "</body>\n");
	fz_write_string(ctx, out, "</html>\n");
}

/* Detailed XML dump of the entire structured text data */

void
fz_print_stext_page_as_xml(fz_context *ctx, fz_output *out, fz_stext_page *page, int id)
{
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;

	fz_write_printf(ctx, out, "<page id=\"page%d\" width=\"%g\" height=\"%g\">\n", id,
		page->mediabox.x1 - page->mediabox.x0,
		page->mediabox.y1 - page->mediabox.y0);

	for (block = page->first_block; block; block = block->next)
	{
		switch (block->type)
		{
		case FZ_STEXT_BLOCK_TEXT:
			fz_write_printf(ctx, out, "<block bbox=\"%g %g %g %g\">\n",
					block->bbox.x0, block->bbox.y0, block->bbox.x1, block->bbox.y1);
			for (line = block->u.t.first_line; line; line = line->next)
			{
				fz_font *font = NULL;
				float size = 0;
				const char *name = NULL;

				fz_write_printf(ctx, out, "<line bbox=\"%g %g %g %g\" wmode=\"%d\" dir=\"%g %g\">\n",
						line->bbox.x0, line->bbox.y0, line->bbox.x1, line->bbox.y1,
						line->wmode,
						line->dir.x, line->dir.y);

				for (ch = line->first_char; ch; ch = ch->next)
				{
					if (ch->font != font || ch->size != size)
					{
						if (font)
							fz_write_string(ctx, out, "</font>\n");
						font = ch->font;
						size = ch->size;
						name = font_full_name(ctx, font);
						fz_write_printf(ctx, out, "<font name=\"%s\" size=\"%g\">\n", name, size);
					}
					fz_write_printf(ctx, out, "<char quad=\"%g %g %g %g %g %g %g %g\" x=\"%g\" y=\"%g\" color=\"#%06x\" c=\"",
							ch->quad.ul.x, ch->quad.ul.y,
							ch->quad.ur.x, ch->quad.ur.y,
							ch->quad.ll.x, ch->quad.ll.y,
							ch->quad.lr.x, ch->quad.lr.y,
							ch->origin.x, ch->origin.y,
							ch->color);
					switch (ch->c)
					{
					case '<': fz_write_string(ctx, out, "&lt;"); break;
					case '>': fz_write_string(ctx, out, "&gt;"); break;
					case '&': fz_write_string(ctx, out, "&amp;"); break;
					case '"': fz_write_string(ctx, out, "&quot;"); break;
					case '\'': fz_write_string(ctx, out, "&apos;"); break;
					default:
						   if (ch->c >= 32 && ch->c <= 127)
							   fz_write_printf(ctx, out, "%c", ch->c);
						   else
							   fz_write_printf(ctx, out, "&#x%x;", ch->c);
						   break;
					}
					fz_write_string(ctx, out, "\"/>\n");
				}

				if (font)
					fz_write_string(ctx, out, "</font>\n");

				fz_write_string(ctx, out, "</line>\n");
			}
			fz_write_string(ctx, out, "</block>\n");
			break;

		case FZ_STEXT_BLOCK_IMAGE:
			fz_write_printf(ctx, out, "<image bbox=\"%g %g %g %g\" />\n",
					block->bbox.x0, block->bbox.y0, block->bbox.x1, block->bbox.y1);
			break;
		}
	}
	fz_write_string(ctx, out, "</page>\n");
}

/* JSON dump */

void
fz_print_stext_page_as_json(fz_context *ctx, fz_output *out, fz_stext_page *page, float scale)
{
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;

	fz_write_printf(ctx, out, "{%q:[", "blocks");

	for (block = page->first_block; block; block = block->next)
	{
		if (block != page->first_block)
			fz_write_string(ctx, out, ",");
		switch (block->type)
		{
		case FZ_STEXT_BLOCK_TEXT:
			fz_write_printf(ctx, out, "{%q:%q,", "type", "text");
			fz_write_printf(ctx, out, "%q:{", "bbox");
			fz_write_printf(ctx, out, "%q:%d,", "x", (int)(block->bbox.x0 * scale));
			fz_write_printf(ctx, out, "%q:%d,", "y", (int)(block->bbox.y0 * scale));
			fz_write_printf(ctx, out, "%q:%d,", "w", (int)((block->bbox.x1 - block->bbox.x0) * scale));
			fz_write_printf(ctx, out, "%q:%d},", "h", (int)((block->bbox.y1 - block->bbox.y0) * scale));
			fz_write_printf(ctx, out, "%q:[", "lines");

			for (line = block->u.t.first_line; line; line = line->next)
			{
				if (line != block->u.t.first_line)
					fz_write_string(ctx, out, ",");
				fz_write_printf(ctx, out, "{%q:%d,", "wmode", line->wmode);
				fz_write_printf(ctx, out, "%q:{", "bbox");
				fz_write_printf(ctx, out, "%q:%d,", "x", (int)(line->bbox.x0 * scale));
				fz_write_printf(ctx, out, "%q:%d,", "y", (int)(line->bbox.y0 * scale));
				fz_write_printf(ctx, out, "%q:%d,", "w", (int)((line->bbox.x1 - line->bbox.x0) * scale));
				fz_write_printf(ctx, out, "%q:%d},", "h", (int)((line->bbox.y1 - line->bbox.y0) * scale));

				/* Since we force preserve-spans, the first char has the style for the entire line. */
				if (line->first_char)
				{
					fz_font *font = line->first_char->font;
					char *font_family = "sans-serif";
					char *font_weight = "normal";
					char *font_style = "normal";
					if (fz_font_is_monospaced(ctx, font)) font_family = "monospace";
					else if (fz_font_is_serif(ctx, font)) font_family = "serif";
					if (fz_font_is_bold(ctx, font)) font_weight = "bold";
					if (fz_font_is_italic(ctx, font)) font_style = "italic";
					fz_write_printf(ctx, out, "%q:{", "font");
					fz_write_printf(ctx, out, "%q:%q,", "name", fz_font_name(ctx, font));
					fz_write_printf(ctx, out, "%q:%q,", "family", font_family);
					fz_write_printf(ctx, out, "%q:%q,", "weight", font_weight);
					fz_write_printf(ctx, out, "%q:%q,", "style", font_style);
					fz_write_printf(ctx, out, "%q:%d},", "size", (int)(line->first_char->size * scale));
					fz_write_printf(ctx, out, "%q:%d,", "x", (int)(line->first_char->origin.x * scale));
					fz_write_printf(ctx, out, "%q:%d,", "y", (int)(line->first_char->origin.y * scale));
				}

				fz_write_printf(ctx, out, "%q:\"", "text");
				for (ch = line->first_char; ch; ch = ch->next)
				{
					if (ch->c == '"' || ch->c == '\\')
						fz_write_printf(ctx, out, "\\%c", ch->c);
					else if (ch->c < 32)
						fz_write_printf(ctx, out, "\\u%04x", ch->c);
					else
						fz_write_printf(ctx, out, "%C", ch->c);
				}
				fz_write_printf(ctx, out, "\"}");
			}
			fz_write_string(ctx, out, "]}");
			break;

		case FZ_STEXT_BLOCK_IMAGE:
			fz_write_printf(ctx, out, "{%q:%q,", "type", "image");
			fz_write_printf(ctx, out, "%q:{", "bbox");
			fz_write_printf(ctx, out, "%q:%d,", "x", (int)(block->bbox.x0 * scale));
			fz_write_printf(ctx, out, "%q:%d,", "y", (int)(block->bbox.y0 * scale));
			fz_write_printf(ctx, out, "%q:%d,", "w", (int)((block->bbox.x1 - block->bbox.x0) * scale));
			fz_write_printf(ctx, out, "%q:%d}}", "h", (int)((block->bbox.y1 - block->bbox.y0) * scale));
			break;
		}
	}
	fz_write_string(ctx, out, "]}");
}

/* Plain text */

void
fz_print_stext_page_as_text(fz_context *ctx, fz_output *out, fz_stext_page *page)
{
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;
	char utf[10];
	int i, n;

	for (block = page->first_block; block; block = block->next)
	{
		if (block->type == FZ_STEXT_BLOCK_TEXT)
		{
			for (line = block->u.t.first_line; line; line = line->next)
			{
				for (ch = line->first_char; ch; ch = ch->next)
				{
					n = fz_runetochar(utf, ch->c);
					for (i = 0; i < n; i++)
						fz_write_byte(ctx, out, utf[i]);
				}
				fz_write_string(ctx, out, "\n");
			}
			fz_write_string(ctx, out, "\n");
		}
	}
}

/* Text output writer */

enum {
	FZ_FORMAT_TEXT,
	FZ_FORMAT_HTML,
	FZ_FORMAT_XHTML,
	FZ_FORMAT_STEXT_XML,
	FZ_FORMAT_STEXT_JSON,
};

typedef struct
{
	fz_document_writer super;
	int format;
	int number;
	fz_stext_options opts;
	fz_stext_page *page;
	fz_output *out;
} fz_text_writer;

static fz_device *
text_begin_page(fz_context *ctx, fz_document_writer *wri_, fz_rect mediabox)
{
	fz_text_writer *wri = (fz_text_writer*)wri_;
	float s = wri->opts.scale;

	if (wri->page)
	{
		fz_drop_stext_page(ctx, wri->page);
		wri->page = NULL;
	}

	wri->number++;

	wri->page = fz_new_stext_page(ctx, fz_transform_rect(mediabox, fz_scale(s, s)));
	return fz_new_stext_device(ctx, wri->page, &wri->opts);
}

static void
text_end_page(fz_context *ctx, fz_document_writer *wri_, fz_device *dev)
{
	fz_text_writer *wri = (fz_text_writer*)wri_;
	float s = wri->opts.scale;

	fz_scale_stext_page(ctx, wri->page, s);

	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		switch (wri->format)
		{
		default:
		case FZ_FORMAT_TEXT:
			fz_print_stext_page_as_text(ctx, wri->out, wri->page);
			break;
		case FZ_FORMAT_HTML:
			fz_print_stext_page_as_html(ctx, wri->out, wri->page, wri->number);
			break;
		case FZ_FORMAT_XHTML:
			fz_print_stext_page_as_xhtml(ctx, wri->out, wri->page, wri->number);
			break;
		case FZ_FORMAT_STEXT_XML:
			fz_print_stext_page_as_xml(ctx, wri->out, wri->page, wri->number);
			break;
		case FZ_FORMAT_STEXT_JSON:
			if (wri->number > 1)
				fz_write_string(ctx, wri->out, ",");
			fz_print_stext_page_as_json(ctx, wri->out, wri->page, 1);
			break;
		}
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_stext_page(ctx, wri->page);
		wri->page = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
text_close_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_text_writer *wri = (fz_text_writer*)wri_;
	switch (wri->format)
	{
	case FZ_FORMAT_HTML:
		fz_print_stext_trailer_as_html(ctx, wri->out);
		break;
	case FZ_FORMAT_XHTML:
		fz_print_stext_trailer_as_xhtml(ctx, wri->out);
		break;
	case FZ_FORMAT_STEXT_XML:
		fz_write_string(ctx, wri->out, "</document>\n");
		break;
	case FZ_FORMAT_STEXT_JSON:
		fz_write_string(ctx, wri->out, "]\n");
		break;
	}
	fz_close_output(ctx, wri->out);
}

static void
text_drop_writer(fz_context *ctx, fz_document_writer *wri_)
{
	fz_text_writer *wri = (fz_text_writer*)wri_;
	fz_drop_stext_page(ctx, wri->page);
	fz_drop_output(ctx, wri->out);
}

fz_document_writer *
fz_new_text_writer_with_output(fz_context *ctx, const char *format, fz_output *out, const char *options)
{
	fz_text_writer *wri = NULL;

	fz_var(wri);

	fz_try(ctx)
	{
		wri = fz_new_derived_document_writer(ctx, fz_text_writer, text_begin_page, text_end_page, text_close_writer, text_drop_writer);
		fz_parse_stext_options(ctx, &wri->opts, options);

		wri->format = FZ_FORMAT_TEXT;
		if (!strcmp(format, "text"))
			wri->format = FZ_FORMAT_TEXT;
		else if (!strcmp(format, "html"))
			wri->format = FZ_FORMAT_HTML;
		else if (!strcmp(format, "xhtml"))
			wri->format = FZ_FORMAT_XHTML;
		else if (!strcmp(format, "stext"))
			wri->format = FZ_FORMAT_STEXT_XML;
		else if (!strcmp(format, "stext.xml"))
			wri->format = FZ_FORMAT_STEXT_XML;
		else if (!strcmp(format, "stext.json"))
		{
			wri->format = FZ_FORMAT_STEXT_JSON;
			wri->opts.flags |= FZ_STEXT_PRESERVE_SPANS;
		}

		wri->out = out;

		switch (wri->format)
		{
		case FZ_FORMAT_HTML:
			fz_print_stext_header_as_html(ctx, wri->out);
			break;
		case FZ_FORMAT_XHTML:
			fz_print_stext_header_as_xhtml(ctx, wri->out);
			break;
		case FZ_FORMAT_STEXT_XML:
			fz_write_string(ctx, wri->out, "<?xml version=\"1.0\"?>\n");
			fz_write_string(ctx, wri->out, "<document>\n");
			break;
		case FZ_FORMAT_STEXT_JSON:
			fz_write_string(ctx, wri->out, "[");
			break;
		}
	}
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		fz_free(ctx, wri);
		fz_rethrow(ctx);
	}

	return (fz_document_writer*)wri;
}

fz_document_writer *
fz_new_text_writer(fz_context *ctx, const char *format, const char *path, const char *options)
{
	fz_output *out = fz_new_output_with_path(ctx, path ? path : "out.txt", 0);
	return fz_new_text_writer_with_output(ctx, format, out, options);
}







mupdf-1.21.1-source/source/fitz/stext-search.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <limits.h>
#include <assert.h>

/* Enumerate marked selection */

static float dist2(float a, float b)
{
	return a * a + b * b;
}

static float hdist(fz_point *dir, fz_point *a, fz_point *b)
{
	float dx = b->x - a->x;
	float dy = b->y - a->y;
	return fz_abs(dx * dir->x + dy * dir->y);
}

static float vdist(fz_point *dir, fz_point *a, fz_point *b)
{
	float dx = b->x - a->x;
	float dy = b->y - a->y;
	return fz_abs(dx * dir->y + dy * dir->x);
}

static int line_length(fz_stext_line *line)
{
	fz_stext_char *ch;
	int n = 0;
	for (ch = line->first_char; ch; ch = ch->next)
		++n;
	return n;
}

static int find_closest_in_line(fz_stext_line *line, int idx, fz_point p)
{
	fz_stext_char *ch;
	float closest_dist = 1e30f;
	int closest_idx = idx;

	if (line->dir.x > line->dir.y)
	{
		if (p.y < line->bbox.y0)
			return idx;
		if (p.y > line->bbox.y1)
			return idx + line_length(line);
	}
	else
	{
		if (p.x < line->bbox.x0)
			return idx + line_length(line);
		if (p.x > line->bbox.x1)
			return idx;
	}

	for (ch = line->first_char; ch; ch = ch->next)
	{
		float mid_x = (ch->quad.ul.x + ch->quad.ur.x + ch->quad.ll.x + ch->quad.lr.x) / 4;
		float mid_y = (ch->quad.ul.y + ch->quad.ur.y + ch->quad.ll.y + ch->quad.lr.y) / 4;
		float this_dist = dist2(p.x - mid_x, p.y - mid_y);
		if (this_dist < closest_dist)
		{
			closest_dist = this_dist;
			if (line->dir.x > line->dir.y)
				closest_idx = (p.x < mid_x) ? idx : idx+1;
			else
				closest_idx = (p.y < mid_y) ? idx : idx+1;
		}
		++idx;
	}
	return closest_idx;
}

static int find_closest_in_page(fz_stext_page *page, fz_point p)
{
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_line *closest_line = NULL;
	int closest_idx = 0;
	float closest_dist = 1e30f;
	float this_dist;
	int idx = 0;

	for (block = page->first_block; block; block = block->next)
	{
		if (block->type != FZ_STEXT_BLOCK_TEXT)
			continue;
		for (line = block->u.t.first_line; line; line = line->next)
		{
			fz_rect box = line->bbox;
			if (p.x >= box.x0 && p.x <= box.x1)
			{
				if (p.y < box.y0)
					this_dist = dist2(box.y0 - p.y, 0);
				else if (p.y > box.y1)
					this_dist = dist2(p.y - box.y1, 0);
				else
					this_dist = 0;
			}
			else if (p.y >= box.y0 && p.y <= box.y1)
			{
				if (p.x < box.x0)
					this_dist = dist2(box.x0 - p.x, 0);
				else if (p.x > box.x1)
					this_dist = dist2(p.x - box.x1, 0);
				else
					this_dist = 0;
			}
			else
			{
				float dul = dist2(p.x - box.x0, p.y - box.y0);
				float dur = dist2(p.x - box.x1, p.y - box.y0);
				float dll = dist2(p.x - box.x0, p.y - box.y1);
				float dlr = dist2(p.x - box.x1, p.y - box.y1);
				this_dist = fz_min(fz_min(dul, dur), fz_min(dll, dlr));
			}
			if (this_dist < closest_dist)
			{
				closest_dist = this_dist;
				closest_line = line;
				closest_idx = idx;
			}
			idx += line_length(line);
		}
	}

	if (closest_line)
		return find_closest_in_line(closest_line, closest_idx, p);
	return 0;
}

struct callbacks
{
	void (*on_char)(fz_context *ctx, void *arg, fz_stext_line *ln, fz_stext_char *ch);
	void (*on_line)(fz_context *ctx, void *arg, fz_stext_line *ln);
	void *arg;
};

static void
fz_enumerate_selection(fz_context *ctx, fz_stext_page *page, fz_point a, fz_point b, struct callbacks *cb)
{
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;
	int idx, start, end;
	int inside;

	start = find_closest_in_page(page, a);
	end = find_closest_in_page(page, b);

	if (start > end)
		idx = start, start = end, end = idx;

	if (start == end)
		return;

	inside = 0;
	idx = 0;
	for (block = page->first_block; block; block = block->next)
	{
		if (block->type != FZ_STEXT_BLOCK_TEXT)
			continue;
		for (line = block->u.t.first_line; line; line = line->next)
		{
			for (ch = line->first_char; ch; ch = ch->next)
			{
				if (!inside)
					if (idx == start)
						inside = 1;
				if (inside)
					cb->on_char(ctx, cb->arg, line, ch);
				if (++idx == end)
					return;
			}
			if (inside)
				cb->on_line(ctx, cb->arg, line);
		}
	}
}

fz_quad
fz_snap_selection(fz_context *ctx, fz_stext_page *page, fz_point *a, fz_point *b, int mode)
{
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;
	fz_quad handles;
	int idx, start, end;
	int pc;

	start = find_closest_in_page(page, *a);
	end = find_closest_in_page(page, *b);

	if (start > end)
		idx = start, start = end, end = idx;

	handles.ll = handles.ul = *a;
	handles.lr = handles.ur = *b;

	idx = 0;
	for (block = page->first_block; block; block = block->next)
	{
		if (block->type != FZ_STEXT_BLOCK_TEXT)
			continue;
		for (line = block->u.t.first_line; line; line = line->next)
		{
			pc = '\n';
			for (ch = line->first_char; ch; ch = ch->next)
			{
				if (idx <= start)
				{
					if (mode == FZ_SELECT_CHARS
						|| (mode == FZ_SELECT_WORDS && (pc == ' ' || pc == '\n'))
						|| (mode == FZ_SELECT_LINES && (pc == '\n')))
					{
						handles.ll = ch->quad.ll;
						handles.ul = ch->quad.ul;
						*a = ch->origin;
					}
				}
				if (idx >= end)
				{
					if (mode == FZ_SELECT_CHARS
						|| (mode == FZ_SELECT_WORDS && (ch->c == ' ')))
					{
						handles.lr = ch->quad.ll;
						handles.ur = ch->quad.ul;
						*b = ch->origin;
						return handles;
					}
					if (!ch->next)
					{
						handles.lr = ch->quad.lr;
						handles.ur = ch->quad.ur;
						*b = ch->quad.lr;
						return handles;
					}
				}
				pc = ch->c;
				++idx;
			}
		}
	}

	return handles;
}

/* Highlight selection */

struct highlight
{
	int len, cap;
	fz_quad *box;
	float hfuzz, vfuzz;
};

static void on_highlight_char(fz_context *ctx, void *arg, fz_stext_line *line, fz_stext_char *ch)
{
	struct highlight *hits = arg;
	float vfuzz = ch->size * hits->vfuzz;
	float hfuzz = ch->size * hits->hfuzz;

	if (hits->len > 0)
	{
		fz_quad *end = &hits->box[hits->len-1];
		if (hdist(&line->dir, &end->lr, &ch->quad.ll) < hfuzz
			&& vdist(&line->dir, &end->lr, &ch->quad.ll) < vfuzz
			&& hdist(&line->dir, &end->ur, &ch->quad.ul) < hfuzz
			&& vdist(&line->dir, &end->ur, &ch->quad.ul) < vfuzz)
		{
			end->ur = ch->quad.ur;
			end->lr = ch->quad.lr;
			return;
		}
	}

	if (hits->len < hits->cap)
		hits->box[hits->len++] = ch->quad;
}

static void on_highlight_line(fz_context *ctx, void *arg, fz_stext_line *line)
{
}

int
fz_highlight_selection(fz_context *ctx, fz_stext_page *page, fz_point a, fz_point b, fz_quad *quads, int max_quads)
{
	struct callbacks cb;
	struct highlight hits;

	hits.len = 0;
	hits.cap = max_quads;
	hits.box = quads;
	hits.hfuzz = 0.5f; /* merge large gaps */
	hits.vfuzz = 0.1f;

	cb.on_char = on_highlight_char;
	cb.on_line = on_highlight_line;
	cb.arg = &hits;

	fz_enumerate_selection(ctx, page, a, b, &cb);

	return hits.len;
}

/* Copy selection */

static void on_copy_char(fz_context *ctx, void *arg, fz_stext_line *line, fz_stext_char *ch)
{
	fz_buffer *buffer = arg;
	int c = ch->c;
	if (c < 32)
		c = FZ_REPLACEMENT_CHARACTER;
	fz_append_rune(ctx, buffer, c);
}

static void on_copy_line_crlf(fz_context *ctx, void *arg, fz_stext_line *line)
{
	fz_buffer *buffer = arg;
	fz_append_byte(ctx, buffer, '\r');
	fz_append_byte(ctx, buffer, '\n');
}

static void on_copy_line_lf(fz_context *ctx, void *arg, fz_stext_line *line)
{
	fz_buffer *buffer = arg;
	fz_append_byte(ctx, buffer, '\n');
}

char *
fz_copy_selection(fz_context *ctx, fz_stext_page *page, fz_point a, fz_point b, int crlf)
{
	struct callbacks cb;
	fz_buffer *buffer;
	unsigned char *s;

	buffer = fz_new_buffer(ctx, 1024);
	fz_try(ctx)
	{
		cb.on_char = on_copy_char;
		cb.on_line = crlf ? on_copy_line_crlf : on_copy_line_lf;
		cb.arg = buffer;

		fz_enumerate_selection(ctx, page, a, b, &cb);
		fz_terminate_buffer(ctx, buffer);
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buffer);
		fz_rethrow(ctx);
	}
	fz_buffer_extract(ctx, buffer, &s); /* take over the data */
	fz_drop_buffer(ctx, buffer);
	return (char*)s;
}

char *
fz_copy_rectangle(fz_context *ctx, fz_stext_page *page, fz_rect area, int crlf)
{
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;
	fz_buffer *buffer;
	unsigned char *s;

	int need_new_line = 0;

	buffer = fz_new_buffer(ctx, 1024);
	fz_try(ctx)
	{
		for (block = page->first_block; block; block = block->next)
		{
			if (block->type != FZ_STEXT_BLOCK_TEXT)
				continue;
			for (line = block->u.t.first_line; line; line = line->next)
			{
				int line_had_text = 0;
				for (ch = line->first_char; ch; ch = ch->next)
				{
					fz_rect r = fz_rect_from_quad(ch->quad);
					if (!fz_is_empty_rect(fz_intersect_rect(r, area)))
					{
						line_had_text = 1;
						if (need_new_line)
						{
							fz_append_string(ctx, buffer, crlf ? "\r\n" : "\n");
							need_new_line = 0;
						}
						fz_append_rune(ctx, buffer, ch->c < 32 ? FZ_REPLACEMENT_CHARACTER : ch->c);
					}
				}
				if (line_had_text)
					need_new_line = 1;
			}
		}
		fz_terminate_buffer(ctx, buffer);
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buffer);
		fz_rethrow(ctx);
	}

	fz_buffer_extract(ctx, buffer, &s); /* take over the data */
	fz_drop_buffer(ctx, buffer);
	return (char*)s;
}

/* String search */

static inline int canon(int c)
{
	// Map full-width ASCII forms to ASCII:
	// U+FF01 .. U+FF5E => U+0021 .. U+007E
	if (c >= 0xFF01 && c <= 0xFF5E)
		c = c - 0xFF01 + 0x21;

	if (c == 0xA0 || c == 0x2028 || c == 0x2029)
		return ' ';
	if (c == '\r' || c == '\n' || c == '\t')
		return ' ';

	return fz_toupper(c);
}

static inline int chartocanon(int *c, const char *s)
{
	int n = fz_chartorune(c, s);
	*c = canon(*c);
	return n;
}

static const char *match_string(const char *h, const char *n)
{
	int hc, nc;
	const char *e = h;
	h += chartocanon(&hc, h);
	n += chartocanon(&nc, n);
	while (hc == nc)
	{
		e = h;
		if (hc == ' ')
			do
				h += chartocanon(&hc, h);
			while (hc == ' ');
		else
			h += chartocanon(&hc, h);
		if (nc == ' ')
			do
				n += chartocanon(&nc, n);
			while (nc == ' ');
		else
			n += chartocanon(&nc, n);
	}
	return nc == 0 ? e : NULL;
}

static const char *find_string(const char *s, const char *needle, const char **endp)
{
	const char *end;
	while (*s)
	{
		end = match_string(s, needle);
		if (end)
			return *endp = end, s;
		++s;
	}
	return *endp = NULL, NULL;
}

static void add_hit_char(fz_context *ctx, struct highlight *hits, int *hit_mark, fz_stext_line *line, fz_stext_char *ch, int is_at_start)
{
	float vfuzz = ch->size * hits->vfuzz;
	float hfuzz = ch->size * hits->hfuzz;

	if (hits->len > 0 && !is_at_start)
	{
		fz_quad *end = &hits->box[hits->len-1];
		if (hdist(&line->dir, &end->lr, &ch->quad.ll) < hfuzz
			&& vdist(&line->dir, &end->lr, &ch->quad.ll) < vfuzz
			&& hdist(&line->dir, &end->ur, &ch->quad.ul) < hfuzz
			&& vdist(&line->dir, &end->ur, &ch->quad.ul) < vfuzz)
		{
			end->ur = ch->quad.ur;
			end->lr = ch->quad.lr;
			return;
		}
	}

	if (hits->len < hits->cap)
	{
		if (hit_mark)
			hit_mark[hits->len] = is_at_start;
		hits->box[hits->len] = ch->quad;
		hits->len++;
	}
}

int
fz_search_stext_page(fz_context *ctx, fz_stext_page *page, const char *needle, int *hit_mark, fz_quad *quads, int max_quads)
{
	struct highlight hits;
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;
	fz_buffer *buffer;
	const char *haystack, *begin, *end;
	int c, inside;

	if (strlen(needle) == 0)
		return 0;

	hits.len = 0;
	hits.cap = max_quads;
	hits.box = quads;
	hits.hfuzz = 0.2f; /* merge kerns but not large gaps */
	hits.vfuzz = 0.1f;

	buffer = fz_new_buffer_from_stext_page(ctx, page);
	fz_try(ctx)
	{
		haystack = fz_string_from_buffer(ctx, buffer);
		begin = find_string(haystack, needle, &end);
		if (!begin)
			goto no_more_matches;

		inside = 0;
		for (block = page->first_block; block; block = block->next)
		{
			if (block->type != FZ_STEXT_BLOCK_TEXT)
				continue;
			for (line = block->u.t.first_line; line; line = line->next)
			{
				for (ch = line->first_char; ch; ch = ch->next)
				{
try_new_match:
					if (!inside)
					{
						if (haystack >= begin)
							inside = 1;
					}
					if (inside)
					{
						if (haystack < end)
						{
							add_hit_char(ctx, &hits, hit_mark, line, ch, haystack == begin);
						}
						else
						{
							inside = 0;
							begin = find_string(haystack, needle, &end);
							if (!begin)
								goto no_more_matches;
							else
								goto try_new_match;
						}
					}
					haystack += fz_chartorune(&c, haystack);
				}
				assert(*haystack == '\n');
				++haystack;
			}
			assert(*haystack == '\n');
			++haystack;
		}
no_more_matches:;
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buffer);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return hits.len;
}
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#include "mupdf/fitz.h"

#include <assert.h>
#include <limits.h>
#include <stdio.h>
#include <string.h>

typedef struct fz_item
{
	void *key;
	fz_storable *val;
	size_t size;
	struct fz_item *next;
	struct fz_item *prev;
	fz_store *store;
	const fz_store_type *type;
} fz_item;

/* Every entry in fz_store is protected by the alloc lock */
struct fz_store
{
	int refs;

	/* Every item in the store is kept in a doubly linked list, ordered
	 * by usage (so LRU entries are at the end). */
	fz_item *head;
	fz_item *tail;

	/* We have a hash table that allows to quickly find a subset of the
	 * entries (those whose keys are indirect objects). */
	fz_hash_table *hash;

	/* We keep track of the size of the store, and keep it below max. */
	size_t max;
	size_t size;

	int defer_reap_count;
	int needs_reaping;
	int scavenging;
};

void
fz_new_store_context(fz_context *ctx, size_t max)
{
	fz_store *store;
	store = fz_malloc_struct(ctx, fz_store);
	fz_try(ctx)
	{
		store->hash = fz_new_hash_table(ctx, 4096, sizeof(fz_store_hash), FZ_LOCK_ALLOC, NULL);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, store);
		fz_rethrow(ctx);
	}
	store->refs = 1;
	store->head = NULL;
	store->tail = NULL;
	store->size = 0;
	store->max = max;
	store->defer_reap_count = 0;
	store->needs_reaping = 0;
	ctx->store = store;
}

void *
fz_keep_storable(fz_context *ctx, const fz_storable *sc)
{
	/* Explicitly drop const to allow us to use const
	 * sanely throughout the code. */
	fz_storable *s = (fz_storable *)sc;

	return fz_keep_imp(ctx, s, &s->refs);
}

void *fz_keep_key_storable(fz_context *ctx, const fz_key_storable *sc)
{
	return fz_keep_storable(ctx, &sc->storable);
}

/*
	Entered with FZ_LOCK_ALLOC held.
	Drops FZ_LOCK_ALLOC.
*/
static void
do_reap(fz_context *ctx)
{
	fz_store *store = ctx->store;
	fz_item *item, *prev, *remove;

	if (store == NULL)
	{
		fz_unlock(ctx, FZ_LOCK_ALLOC);
		return;
	}

	fz_assert_lock_held(ctx, FZ_LOCK_ALLOC);

	ctx->store->needs_reaping = 0;

	FZ_LOG_DUMP_STORE(ctx, "Before reaping store:\n");

	/* Reap the items */
	remove = NULL;
	for (item = store->tail; item; item = prev)
	{
		prev = item->prev;

		if (item->type->needs_reap == NULL || item->type->needs_reap(ctx, item->key) == 0)
			continue;

		/* We have to drop it */
		store->size -= item->size;

		/* Unlink from the linked list */
		if (item->next)
			item->next->prev = item->prev;
		else
			store->tail = item->prev;
		if (item->prev)
			item->prev->next = item->next;
		else
			store->head = item->next;

		/* Remove from the hash table */
		if (item->type->make_hash_key)
		{
			fz_store_hash hash = { NULL };
			hash.drop = item->val->drop;
			if (item->type->make_hash_key(ctx, &hash, item->key))
				fz_hash_remove(ctx, store->hash, &hash);
		}

		/* Store whether to drop this value or not in 'prev' */
		if (item->val->refs > 0)
			(void)Memento_dropRef(item->val);
		item->prev = (item->val->refs > 0 && --item->val->refs == 0) ? item : NULL;

		/* Store it in our removal chain - just singly linked */
		item->next = remove;
		remove = item;
	}
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	/* Now drop the remove chain */
	for (item = remove; item != NULL; item = remove)
	{
		remove = item->next;

		/* Drop a reference to the value (freeing if required) */
		if (item->prev)
			item->val->drop(ctx, item->val);

		/* Always drops the key and drop the item */
		item->type->drop_key(ctx, item->key);
		fz_free(ctx, item);
	}
	FZ_LOG_DUMP_STORE(ctx, "After reaping store:\n");
}

void fz_drop_key_storable(fz_context *ctx, const fz_key_storable *sc)
{
	/* Explicitly drop const to allow us to use const
	 * sanely throughout the code. */
	fz_key_storable *s = (fz_key_storable *)sc;
	int drop;
	int unlock = 1;

	if (s == NULL)
		return;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	assert(s->storable.refs != 0);
	if (s->storable.refs > 0)
	{
		(void)Memento_dropRef(s);
		drop = --s->storable.refs == 0;
		if (!drop && s->storable.refs == s->store_key_refs)
		{
			if (ctx->store->defer_reap_count > 0)
			{
				ctx->store->needs_reaping = 1;
			}
			else
			{
				do_reap(ctx);
				unlock = 0;
			}
		}
	}
	else
		drop = 0;
	if (unlock)
		fz_unlock(ctx, FZ_LOCK_ALLOC);
	/*
		If we are dropping the last reference to an object, then
		it cannot possibly be in the store (as the store always
		keeps a ref to everything in it, and doesn't drop via
		this method. So we can simply drop the storable object
		itself without any operations on the fz_store.
	 */
	if (drop)
		s->storable.drop(ctx, &s->storable);
}

void *fz_keep_key_storable_key(fz_context *ctx, const fz_key_storable *sc)
{
	/* Explicitly drop const to allow us to use const
	 * sanely throughout the code. */
	fz_key_storable *s = (fz_key_storable *)sc;

	if (s == NULL)
		return NULL;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	if (s->storable.refs > 0)
	{
		(void)Memento_takeRef(s);
		++s->storable.refs;
		++s->store_key_refs;
	}
	fz_unlock(ctx, FZ_LOCK_ALLOC);
	return s;
}

void fz_drop_key_storable_key(fz_context *ctx, const fz_key_storable *sc)
{
	/* Explicitly drop const to allow us to use const
	 * sanely throughout the code. */
	fz_key_storable *s = (fz_key_storable *)sc;
	int drop;

	if (s == NULL)
		return;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	assert(s->store_key_refs > 0 && s->storable.refs >= s->store_key_refs);
	(void)Memento_dropRef(s);
	drop = --s->storable.refs == 0;
	--s->store_key_refs;
	fz_unlock(ctx, FZ_LOCK_ALLOC);
	/*
		If we are dropping the last reference to an object, then
		it cannot possibly be in the store (as the store always
		keeps a ref to everything in it, and doesn't drop via
		this method. So we can simply drop the storable object
		itself without any operations on the fz_store.
	 */
	if (drop)
		s->storable.drop(ctx, &s->storable);
}

static void
evict(fz_context *ctx, fz_item *item)
{
	fz_store *store = ctx->store;
	int drop;

	store->size -= item->size;
	/* Unlink from the linked list */
	if (item->next)
		item->next->prev = item->prev;
	else
		store->tail = item->prev;
	if (item->prev)
		item->prev->next = item->next;
	else
		store->head = item->next;

	/* Drop a reference to the value (freeing if required) */
	if (item->val->refs > 0)
		(void)Memento_dropRef(item->val);
	drop = (item->val->refs > 0 && --item->val->refs == 0);

	/* Remove from the hash table */
	if (item->type->make_hash_key)
	{
		fz_store_hash hash = { NULL };
		hash.drop = item->val->drop;
		if (item->type->make_hash_key(ctx, &hash, item->key))
			fz_hash_remove(ctx, store->hash, &hash);
	}
	fz_unlock(ctx, FZ_LOCK_ALLOC);
	if (drop)
		item->val->drop(ctx, item->val);

	/* Always drops the key and drop the item */
	item->type->drop_key(ctx, item->key);
	fz_free(ctx, item);
	fz_lock(ctx, FZ_LOCK_ALLOC);
}

static size_t
ensure_space(fz_context *ctx, size_t tofree)
{
	fz_item *item, *prev;
	size_t count;
	fz_store *store = ctx->store;
	fz_item *to_be_freed = NULL;

	fz_assert_lock_held(ctx, FZ_LOCK_ALLOC);

	/* First check that we *can* free tofree; if not, we'd rather not
	 * cache this. */
	count = 0;
	for (item = store->tail; item; item = item->prev)
	{
		if (item->val->refs == 1)
		{
			count += item->size;
			if (count >= tofree)
				break;
		}
	}

	/* If we ran out of items to search, then we can never free enough */
	if (item == NULL)
	{
		return 0;
	}

	/* Now move all the items to be freed onto 'to_be_freed' */
	count = 0;
	for (item = store->tail; item; item = prev)
	{
		prev = item->prev;
		if (item->val->refs != 1)
			continue;

		store->size -= item->size;

		/* Unlink from the linked list */
		if (item->next)
			item->next->prev = item->prev;
		else
			store->tail = item->prev;
		if (item->prev)
			item->prev->next = item->next;
		else
			store->head = item->next;

		/* Remove from the hash table */
		if (item->type->make_hash_key)
		{
			fz_store_hash hash = { NULL };
			hash.drop = item->val->drop;
			if (item->type->make_hash_key(ctx, &hash, item->key))
				fz_hash_remove(ctx, store->hash, &hash);
		}

		/* Link into to_be_freed */
		item->next = to_be_freed;
		to_be_freed = item;

		count += item->size;
		if (count >= tofree)
			break;
	}

	/* Now we can safely drop the lock and free our pending items. These
	 * have all been removed from both the store list, and the hash table,
	 * so they can't be 'found' by anyone else in the meantime. */

	while (to_be_freed)
	{
		fz_item *item = to_be_freed;
		int drop;

		to_be_freed = to_be_freed->next;

		/* Drop a reference to the value (freeing if required) */
		if (item->val->refs > 0)
			(void)Memento_dropRef(item->val);
		drop = (item->val->refs > 0 && --item->val->refs == 0);

		fz_unlock(ctx, FZ_LOCK_ALLOC);
		if (drop)
			item->val->drop(ctx, item->val);

		/* Always drops the key and drop the item */
		item->type->drop_key(ctx, item->key);
		fz_free(ctx, item);
		fz_lock(ctx, FZ_LOCK_ALLOC);
	}

	return count;
}

static void
touch(fz_store *store, fz_item *item)
{
	if (item->next != item)
	{
		/* Already in the list - unlink it */
		if (item->next)
			item->next->prev = item->prev;
		else
			store->tail = item->prev;
		if (item->prev)
			item->prev->next = item->next;
		else
			store->head = item->next;
	}
	/* Now relink it at the start of the LRU chain */
	item->next = store->head;
	if (item->next)
		item->next->prev = item;
	else
		store->tail = item;
	store->head = item;
	item->prev = NULL;
}

void *
fz_store_item(fz_context *ctx, void *key, void *val_, size_t itemsize, const fz_store_type *type)
{
	fz_item *item = NULL;
	size_t size;
	fz_storable *val = (fz_storable *)val_;
	fz_store *store = ctx->store;
	fz_store_hash hash = { NULL };
	int use_hash = 0;

	if (!store)
		return NULL;

	/* If we fail for any reason, we swallow the exception and continue.
	 * All that the above program will see is that we failed to store
	 * the item. */

	item = Memento_label(fz_malloc_no_throw(ctx, sizeof (fz_item)), "fz_item");
	if (!item)
		return NULL;
	memset(item, 0, sizeof (fz_item));

	if (type->make_hash_key)
	{
		hash.drop = val->drop;
		use_hash = type->make_hash_key(ctx, &hash, key);
	}

	type->keep_key(ctx, key);
	fz_lock(ctx, FZ_LOCK_ALLOC);

	/* Fill out the item. To start with, we always set item->next == item
	 * and item->prev == item. This is so that we can spot items that have
	 * been put into the hash table without having made it into the linked
	 * list yet. */
	item->key = key;
	item->val = val;
	item->size = itemsize;
	item->next = item;
	item->prev = item;
	item->type = type;

	/* If we can index it fast, put it into the hash table. This serves
	 * to check whether we have one there already. */
	if (use_hash)
	{
		fz_item *existing = NULL;

		fz_try(ctx)
		{
			/* May drop and retake the lock */
			existing = fz_hash_insert(ctx, store->hash, &hash, item);
		}
		fz_catch(ctx)
		{
			/* Any error here means that item never made it into the
			 * hash - so no one else can have a reference. */
			fz_unlock(ctx, FZ_LOCK_ALLOC);
			fz_free(ctx, item);
			type->drop_key(ctx, key);
			return NULL;
		}
		if (existing)
		{
			/* There was one there already! Take a new reference
			 * to the existing one, and drop our current one. */
			fz_warn(ctx, "found duplicate %s in the store", type->name);
			touch(store, existing);
			if (existing->val->refs > 0)
			{
				(void)Memento_takeRef(existing->val);
				existing->val->refs++;
			}
			fz_unlock(ctx, FZ_LOCK_ALLOC);
			fz_free(ctx, item);
			type->drop_key(ctx, key);
			return existing->val;
		}
	}

	/* Now bump the ref */
	if (val->refs > 0)
	{
		(void)Memento_takeRef(val);
		val->refs++;
	}

	/* If we haven't got an infinite store, check for space within it */
	if (store->max != FZ_STORE_UNLIMITED)
	{
		/* FIXME: Overflow? */
		size = store->size + itemsize;
		if (size > store->max)
		{
			FZ_LOG_STORE(ctx, "Store size exceeded: item=%zu, size=%zu, max=%zu\n",
				itemsize, store->size, store->max);
			while (size > store->max)
			{
				size_t saved;

				/* First, do any outstanding reaping, even if defer_reap_count > 0 */
				if (store->needs_reaping)
				{
					do_reap(ctx); /* Drops alloc lock */
					fz_lock(ctx, FZ_LOCK_ALLOC);
				}
				size = store->size + itemsize;
				if (size <= store->max)
					break;

				/* ensure_space may drop, then retake the lock */
				saved = ensure_space(ctx, size - store->max);
				size -= saved;
				if (saved == 0)
				{
					/* Failed to free any space. */
					/* We used to 'unstore' it here, but that's wrong.
					 * If we've already spent the memory to malloc it
					 * then not putting it in the store just means that
					 * a resource used multiple times will just be malloced
					 * again. Better to put it in the store, have the
					 * store account for it, and for it to potentially be reused.
					 * When the caller drops the reference to it, it can then
					 * be dropped from the store on the next attempt to store
					 * anything else. */
					break;
				}
			}
			FZ_LOG_DUMP_STORE(ctx, "After eviction:\n");
		}
	}
	store->size += itemsize;

	/* Regardless of whether it's indexed, it goes into the linked list */
	touch(store, item);
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	return NULL;
}

void *
fz_find_item(fz_context *ctx, fz_store_drop_fn *drop, void *key, const fz_store_type *type)
{
	fz_item *item;
	fz_store *store = ctx->store;
	fz_store_hash hash = { NULL };
	int use_hash = 0;

	if (!store)
		return NULL;

	if (!key)
		return NULL;

	if (type->make_hash_key)
	{
		hash.drop = drop;
		use_hash = type->make_hash_key(ctx, &hash, key);
	}

	fz_lock(ctx, FZ_LOCK_ALLOC);
	if (use_hash)
	{
		/* We can find objects keyed on indirected objects quickly */
		item = fz_hash_find(ctx, store->hash, &hash);
	}
	else
	{
		/* Others we have to hunt for slowly */
		for (item = store->head; item; item = item->next)
		{
			if (item->val->drop == drop && !type->cmp_key(ctx, item->key, key))
				break;
		}
	}
	if (item)
	{
		/* LRU the block. This also serves to ensure that any item
		 * picked up from the hash before it has made it into the
		 * linked list does not get whipped out again due to the
		 * store being full. */
		touch(store, item);
		/* And bump the refcount before returning */
		if (item->val->refs > 0)
		{
			(void)Memento_takeRef(item->val);
			item->val->refs++;
		}
		fz_unlock(ctx, FZ_LOCK_ALLOC);
		return (void *)item->val;
	}
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	return NULL;
}

void
fz_remove_item(fz_context *ctx, fz_store_drop_fn *drop, void *key, const fz_store_type *type)
{
	fz_item *item;
	fz_store *store = ctx->store;
	int dodrop;
	fz_store_hash hash = { NULL };
	int use_hash = 0;

	if (type->make_hash_key)
	{
		hash.drop = drop;
		use_hash = type->make_hash_key(ctx, &hash, key);
	}

	fz_lock(ctx, FZ_LOCK_ALLOC);
	if (use_hash)
	{
		/* We can find objects keyed on indirect objects quickly */
		item = fz_hash_find(ctx, store->hash, &hash);
		if (item)
			fz_hash_remove(ctx, store->hash, &hash);
	}
	else
	{
		/* Others we have to hunt for slowly */
		for (item = store->head; item; item = item->next)
			if (item->val->drop == drop && !type->cmp_key(ctx, item->key, key))
				break;
	}
	if (item)
	{
		/* Momentarily things can be in the hash table without being
		 * in the list. Don't attempt to unlink these. We indicate
		 * such items by setting item->next == item. */
		if (item->next != item)
		{
			if (item->next)
				item->next->prev = item->prev;
			else
				store->tail = item->prev;
			if (item->prev)
				item->prev->next = item->next;
			else
				store->head = item->next;
		}
		if (item->val->refs > 0)
			(void)Memento_dropRef(item->val);
		dodrop = (item->val->refs > 0 && --item->val->refs == 0);
		fz_unlock(ctx, FZ_LOCK_ALLOC);
		if (dodrop)
			item->val->drop(ctx, item->val);
		type->drop_key(ctx, item->key);
		fz_free(ctx, item);
	}
	else
		fz_unlock(ctx, FZ_LOCK_ALLOC);
}

void
fz_empty_store(fz_context *ctx)
{
	fz_store *store = ctx->store;

	if (store == NULL)
		return;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	/* Run through all the items in the store */
	while (store->head)
		evict(ctx, store->head); /* Drops then retakes lock */
	fz_unlock(ctx, FZ_LOCK_ALLOC);
}

fz_store *
fz_keep_store_context(fz_context *ctx)
{
	if (ctx == NULL || ctx->store == NULL)
		return NULL;
	return fz_keep_imp(ctx, ctx->store, &ctx->store->refs);
}

void
fz_drop_store_context(fz_context *ctx)
{
	if (!ctx)
		return;
	if (fz_drop_imp(ctx, ctx->store, &ctx->store->refs))
	{
		fz_empty_store(ctx);
		fz_drop_hash_table(ctx, ctx->store->hash);
		fz_free(ctx, ctx->store);
		ctx->store = NULL;
	}
}

static void
fz_debug_store_item(fz_context *ctx, void *state, void *key_, int keylen, void *item_)
{
	unsigned char *key = key_;
	fz_item *item = item_;
	int i;
	char buf[256];
	fz_output *out = (fz_output *)state;
	fz_unlock(ctx, FZ_LOCK_ALLOC);
	item->type->format_key(ctx, buf, sizeof buf, item->key);
	fz_lock(ctx, FZ_LOCK_ALLOC);
	fz_write_printf(ctx, out, "STORE\thash[");
	for (i=0; i < keylen; ++i)
		fz_write_printf(ctx, out,"%02x", key[i]);
	fz_write_printf(ctx, out, "][refs=%d][size=%d] key=%s val=%p\n", item->val->refs, (int)item->size, buf, (void *)item->val);
}

static void
fz_debug_store_locked(fz_context *ctx, fz_output *out)
{
	fz_item *item, *next;
	char buf[256];
	fz_store *store = ctx->store;
	size_t list_total = 0;

	fz_write_printf(ctx, out, "STORE\t-- resource store contents --\n");

	for (item = store->head; item; item = next)
	{
		next = item->next;
		if (next)
		{
			(void)Memento_takeRef(next->val);
			next->val->refs++;
		}
		fz_unlock(ctx, FZ_LOCK_ALLOC);
		item->type->format_key(ctx, buf, sizeof buf, item->key);
		fz_lock(ctx, FZ_LOCK_ALLOC);
		fz_write_printf(ctx, out, "STORE\tstore[*][refs=%d][size=%d] key=%s val=%p\n",
				item->val->refs, (int)item->size, buf, (void *)item->val);
		list_total += item->size;
		if (next)
		{
			(void)Memento_dropRef(next->val);
			next->val->refs--;
		}
	}

	fz_write_printf(ctx, out, "STORE\t-- resource store hash contents --\n");
	fz_hash_for_each(ctx, store->hash, out, fz_debug_store_item);
	fz_write_printf(ctx, out, "STORE\t-- end --\n");

	fz_write_printf(ctx, out, "STORE\tmax=%zu, size=%zu, actual size=%zu\n", store->max, store->size, list_total);
}

void
fz_debug_store(fz_context *ctx, fz_output *out)
{
	fz_lock(ctx, FZ_LOCK_ALLOC);
	fz_debug_store_locked(ctx, out);
	fz_unlock(ctx, FZ_LOCK_ALLOC);
}

/*
	Consider if we have blocks of the following sizes in the store, from oldest
	to newest:

	A 32
	B 64
	C 128
	D 256

	Further suppose we need to free 97 bytes. Naively freeing blocks until we have
	freed enough would mean we'd free A, B and C, when we could have freed just C.

	We are forced into an n^2 algorithm by the need to drop the lock as part of the
	eviction, so we might as well embrace it and go for a solution that properly
	drops just C.

	The algorithm used is to scan the list of blocks from oldest to newest, counting
	how many bytes we can free in the blocks we pass. We stop this scan when we have
	found enough blocks. We then free the largest block. This releases the lock
	momentarily, which means we have to start the scan process all over again, so
	we repeat. This guarantees we only evict a minimum of blocks, but does mean we
	scan more blocks than we'd ideally like.
 */
static int
scavenge(fz_context *ctx, size_t tofree)
{
	fz_store *store = ctx->store;
	size_t freed = 0;
	fz_item *item;

	if (store->scavenging)
		return 0;

	store->scavenging = 1;

	do
	{
		/* Count through a suffix of objects in the store until
		 * we find enough to give us what we need to evict. */
		size_t suffix_size = 0;
		fz_item *largest = NULL;

		for (item = store->tail; item; item = item->prev)
		{
			if (item->val->refs == 1)
			{
				/* This one is evictable */
				suffix_size += item->size;
				if (largest == NULL || item->size > largest->size)
					largest = item;
				if (suffix_size >= tofree - freed)
					break;
			}
		}

		/* If there are no evictable blocks, we can't find anything to free. */
		if (largest == NULL)
			break;

		/* Free largest. */
		if (freed == 0) {
			FZ_LOG_DUMP_STORE(ctx, "Before scavenge:\n");
		}
		freed += largest->size;
		evict(ctx, largest); /* Drops then retakes lock */
	}
	while (freed < tofree);

	if (freed != 0) {
		FZ_LOG_DUMP_STORE(ctx, "After scavenge:\n");
	}
	store->scavenging = 0;
	/* Success is managing to evict any blocks */
	return freed != 0;
}

void
fz_drop_storable(fz_context *ctx, const fz_storable *sc)
{
	/* Explicitly drop const to allow us to use const
	 * sanely throughout the code. */
	fz_storable *s = (fz_storable *)sc;
	int num;

	if (s == NULL)
		return;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	/* Drop the ref, and leave num as being the number of
	 * refs left (-1 meaning, "statically allocated"). */
	if (s->refs > 0)
	{
		(void)Memento_dropIntRef(s);
		num = --s->refs;
	}
	else
		num = -1;

	/* If we have just 1 ref left, it's possible that
	 * this ref is held by the store. If the store is
	 * oversized, we ought to throw any such references
	 * away to try to bring the store down to a "legal"
	 * size. Run a scavenge to check for this case. */
	if (ctx->store->max != FZ_STORE_UNLIMITED)
		if (num == 1 && ctx->store->size > ctx->store->max)
			scavenge(ctx, ctx->store->size - ctx->store->max);
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	/* If we have no references to an object left, then
	 * it cannot possibly be in the store (as the store always
	 * keeps a ref to everything in it, and doesn't drop via
	 * this method). So we can simply drop the storable object
	 * itself without any operations on the fz_store.
	 */
	if (num == 0)
		s->drop(ctx, s);
}

int fz_store_scavenge_external(fz_context *ctx, size_t size, int *phase)
{
	int ret;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	ret = fz_store_scavenge(ctx, size, phase);
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	return ret;
}

int fz_store_scavenge(fz_context *ctx, size_t size, int *phase)
{
	fz_store *store;
	size_t max;

	store = ctx->store;
	if (store == NULL)
		return 0;

#ifdef DEBUG_SCAVENGING
	fz_write_printf(ctx, fz_stdout(ctx), "Scavenging: store=%zu size=%zu phase=%d\n", store->size, size, *phase);
	fz_debug_store_locked(ctx, fz_stdout(ctx));
	Memento_stats();
#endif
	do
	{
		size_t tofree;

		/* Calculate 'max' as the maximum size of the store for this phase */
		if (*phase >= 16)
			max = 0;
		else if (store->max != FZ_STORE_UNLIMITED)
			max = store->max / 16 * (16 - *phase);
		else
			max = store->size / (16 - *phase) * (15 - *phase);
		(*phase)++;

		/* Slightly baroque calculations to avoid overflow */
		if (size > SIZE_MAX - store->size)
			tofree = SIZE_MAX - max;
		else if (size + store->size > max)
			continue;
		else
			tofree = size + store->size - max;

		if (scavenge(ctx, tofree))
		{
#ifdef DEBUG_SCAVENGING
			fz_write_printf(ctx, fz_stdout(ctx), "scavenged: store=%zu\n", store->size);
			fz_debug_store(ctx, fz_stdout(ctx));
			Memento_stats();
#endif
			return 1;
		}
	}
	while (max > 0);

#ifdef DEBUG_SCAVENGING
	fz_write_printf(ctx, fz_stdout(ctx), "scavenging failed\n");
	fz_debug_store(ctx, fz_stdout(ctx));
	Memento_listBlocks();
#endif
	return 0;
}

int
fz_shrink_store(fz_context *ctx, unsigned int percent)
{
	int success;
	fz_store *store;
	size_t new_size;

	if (percent >= 100)
		return 1;

	store = ctx->store;
	if (store == NULL)
		return 0;

#ifdef DEBUG_SCAVENGING
	fz_write_printf(ctx, fz_stdout(ctx), "fz_shrink_store: %zu\n", store->size/(1024*1024));
#endif
	fz_lock(ctx, FZ_LOCK_ALLOC);

	new_size = (size_t)(((uint64_t)store->size * percent) / 100);
	if (store->size > new_size)
		scavenge(ctx, store->size - new_size);

	success = (store->size <= new_size) ? 1 : 0;
	fz_unlock(ctx, FZ_LOCK_ALLOC);
#ifdef DEBUG_SCAVENGING
	fz_write_printf(ctx, fz_stdout(ctx), "fz_shrink_store after: %zu\n", store->size/(1024*1024));
#endif

	return success;
}

void fz_filter_store(fz_context *ctx, fz_store_filter_fn *fn, void *arg, const fz_store_type *type)
{
	fz_store *store;
	fz_item *item, *prev, *remove;

	store = ctx->store;
	if (store == NULL)
		return;

	fz_lock(ctx, FZ_LOCK_ALLOC);

	/* Filter the items */
	remove = NULL;
	for (item = store->tail; item; item = prev)
	{
		prev = item->prev;
		if (item->type != type)
			continue;

		if (fn(ctx, arg, item->key) == 0)
			continue;

		/* We have to drop it */
		store->size -= item->size;

		/* Unlink from the linked list */
		if (item->next)
			item->next->prev = item->prev;
		else
			store->tail = item->prev;
		if (item->prev)
			item->prev->next = item->next;
		else
			store->head = item->next;

		/* Remove from the hash table */
		if (item->type->make_hash_key)
		{
			fz_store_hash hash = { NULL };
			hash.drop = item->val->drop;
			if (item->type->make_hash_key(ctx, &hash, item->key))
				fz_hash_remove(ctx, store->hash, &hash);
		}

		/* Store whether to drop this value or not in 'prev' */
		if (item->val->refs > 0)
			(void)Memento_dropRef(item->val);
		item->prev = (item->val->refs > 0 && --item->val->refs == 0) ? item : NULL;

		/* Store it in our removal chain - just singly linked */
		item->next = remove;
		remove = item;
	}
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	/* Now drop the remove chain */
	for (item = remove; item != NULL; item = remove)
	{
		remove = item->next;

		/* Drop a reference to the value (freeing if required) */
		if (item->prev) /* See above for our abuse of prev here */
			item->val->drop(ctx, item->val);

		/* Always drops the key and drop the item */
		item->type->drop_key(ctx, item->key);
		fz_free(ctx, item);
	}
}

void fz_defer_reap_start(fz_context *ctx)
{
	if (ctx->store == NULL)
		return;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	ctx->store->defer_reap_count++;
	fz_unlock(ctx, FZ_LOCK_ALLOC);
}

void fz_defer_reap_end(fz_context *ctx)
{
	int reap;

	if (ctx->store == NULL)
		return;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	--ctx->store->defer_reap_count;
	reap = ctx->store->defer_reap_count == 0 && ctx->store->needs_reaping;
	if (reap)
		do_reap(ctx); /* Drops FZ_LOCK_ALLOC */
	else
		fz_unlock(ctx, FZ_LOCK_ALLOC);
}

#ifdef ENABLE_STORE_LOGGING

void fz_log_dump_store(fz_context *ctx, const char *fmt, ...)
{
	fz_output *out;
	va_list args;
	va_start(args, fmt);
	out = fz_new_log_for_module(ctx, "STORE");
	fz_write_vprintf(ctx, out, fmt, args);
	va_end(args);
	fz_debug_store(ctx, out);
	fz_write_printf(ctx, out, "STORE\tEND\n");
	fz_close_output(ctx, out);
	fz_drop_output(ctx, out);
}

#endif







mupdf-1.21.1-source/source/fitz/stream-open.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#define _LARGEFILE_SOURCE
#ifndef _FILE_OFFSET_BITS
#define _FILE_OFFSET_BITS 64
#endif

#include "mupdf/fitz.h"

#include <string.h>
#include <errno.h>
#include <stdio.h>

int
fz_file_exists(fz_context *ctx, const char *path)
{
	FILE *file;
#ifdef _WIN32
	file = fz_fopen_utf8(path, "rb");
#else
	file = fopen(path, "rb");
#endif
	if (file)
		fclose(file);
	return !!file;
}

fz_stream *
fz_new_stream(fz_context *ctx, void *state, fz_stream_next_fn *next, fz_stream_drop_fn *drop)
{
	fz_stream *stm = NULL;

	fz_try(ctx)
	{
		stm = fz_malloc_struct(ctx, fz_stream);
	}
	fz_catch(ctx)
	{
		if (drop)
			drop(ctx, state);
		fz_rethrow(ctx);
	}

	stm->refs = 1;
	stm->error = 0;
	stm->eof = 0;
	stm->pos = 0;

	stm->bits = 0;
	stm->avail = 0;

	stm->rp = NULL;
	stm->wp = NULL;

	stm->state = state;
	stm->next = next;
	stm->drop = drop;
	stm->seek = NULL;

	return stm;
}

fz_stream *
fz_keep_stream(fz_context *ctx, fz_stream *stm)
{
	return fz_keep_imp(ctx, stm, &stm->refs);
}

void
fz_drop_stream(fz_context *ctx, fz_stream *stm)
{
	if (fz_drop_imp(ctx, stm, &stm->refs))
	{
		if (stm->drop)
			stm->drop(ctx, stm->state);
		fz_free(ctx, stm);
	}
}

/* File stream */

// TODO: WIN32: HANDLE CreateFileW(), etc.
// TODO: POSIX: int creat(), read(), write(), lseeko, etc.

typedef struct
{
	FILE *file;
	unsigned char buffer[4096];
} fz_file_stream;

static int next_file(fz_context *ctx, fz_stream *stm, size_t n)
{
	fz_file_stream *state = stm->state;

	/* n is only a hint, that we can safely ignore */
	n = fread(state->buffer, 1, sizeof(state->buffer), state->file);
	if (n < sizeof(state->buffer) && ferror(state->file))
		fz_throw(ctx, FZ_ERROR_GENERIC, "read error: %s", strerror(errno));
	stm->rp = state->buffer;
	stm->wp = state->buffer + n;
	stm->pos += (int64_t)n;

	if (n == 0)
		return EOF;
	return *stm->rp++;
}

static void seek_file(fz_context *ctx, fz_stream *stm, int64_t offset, int whence)
{
	fz_file_stream *state = stm->state;
#ifdef _WIN32
	int64_t n = _fseeki64(state->file, offset, whence);
#else
	int64_t n = fseeko(state->file, offset, whence);
#endif
	if (n < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot seek: %s", strerror(errno));
#ifdef _WIN32
	stm->pos = _ftelli64(state->file);
#else
	stm->pos = ftello(state->file);
#endif
	stm->rp = state->buffer;
	stm->wp = state->buffer;
}

static void drop_file(fz_context *ctx, void *state_)
{
	fz_file_stream *state = state_;
	int n = fclose(state->file);
	if (n < 0)
		fz_warn(ctx, "close error: %s", strerror(errno));
	fz_free(ctx, state);
}

static fz_stream *
fz_open_file_ptr(fz_context *ctx, FILE *file)
{
	fz_stream *stm;
	fz_file_stream *state = fz_malloc_struct(ctx, fz_file_stream);
	state->file = file;

	stm = fz_new_stream(ctx, state, next_file, drop_file);
	stm->seek = seek_file;

	return stm;
}

fz_stream *fz_open_file_ptr_no_close(fz_context *ctx, FILE *file)
{
	fz_stream *stm = fz_open_file_ptr(ctx, file);
	/* We don't own the file ptr. Ensure we don't close it */
	stm->drop = fz_free;
	return stm;
}

fz_stream *
fz_open_file(fz_context *ctx, const char *name)
{
	FILE *file;
#ifdef _WIN32
	file = fz_fopen_utf8(name, "rb");
#else
	file = fopen(name, "rb");
#endif
	if (file == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot open %s: %s", name, strerror(errno));
	return fz_open_file_ptr(ctx, file);
}

#ifdef _WIN32
fz_stream *
fz_open_file_w(fz_context *ctx, const wchar_t *name)
{
	FILE *file = _wfopen(name, L"rb");
	if (file == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot open file %ls: %s", name, strerror(errno));
	return fz_open_file_ptr(ctx, file);
}
#endif

/* Memory stream */

static int next_buffer(fz_context *ctx, fz_stream *stm, size_t max)
{
	return EOF;
}

static void seek_buffer(fz_context *ctx, fz_stream *stm, int64_t offset, int whence)
{
	int64_t pos = stm->pos - (stm->wp - stm->rp);
	/* Convert to absolute pos */
	if (whence == 1)
	{
		offset += pos; /* Was relative to current pos */
	}
	else if (whence == 2)
	{
		offset += stm->pos; /* Was relative to end */
	}

	if (offset < 0)
		offset = 0;
	if (offset > stm->pos)
		offset = stm->pos;
	stm->rp += (int)(offset - pos);
}

static void drop_buffer(fz_context *ctx, void *state_)
{
	fz_buffer *state = (fz_buffer *)state_;
	fz_drop_buffer(ctx, state);
}

fz_stream *
fz_open_buffer(fz_context *ctx, fz_buffer *buf)
{
	fz_stream *stm;

	fz_keep_buffer(ctx, buf);
	stm = fz_new_stream(ctx, buf, next_buffer, drop_buffer);
	stm->seek = seek_buffer;

	stm->rp = buf->data;
	stm->wp = buf->data + buf->len;

	stm->pos = (int64_t)buf->len;

	return stm;
}

fz_stream *
fz_open_memory(fz_context *ctx, const unsigned char *data, size_t len)
{
	fz_stream *stm;

	stm = fz_new_stream(ctx, NULL, next_buffer, NULL);
	stm->seek = seek_buffer;

	stm->rp = (unsigned char *)data;
	stm->wp = (unsigned char *)data + len;

	stm->pos = (int64_t)len;

	return stm;
}







mupdf-1.21.1-source/source/fitz/stream-read.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

#define MIN_BOMB (100 << 20)

size_t
fz_read(fz_context *ctx, fz_stream *stm, unsigned char *buf, size_t len)
{
	size_t count, n;

	count = 0;
	do
	{
		n = fz_available(ctx, stm, len);
		if (n > len)
			n = len;
		if (n == 0)
			break;

		memcpy(buf, stm->rp, n);
		stm->rp += n;
		buf += n;
		count += n;
		len -= n;
	}
	while (len > 0);

	return count;
}

static unsigned char skip_buf[4096];

size_t fz_skip(fz_context *ctx, fz_stream *stm, size_t len)
{
	size_t count, l, total = 0;

	while (len)
	{
		l = len;
		if (l > sizeof(skip_buf))
			l = sizeof(skip_buf);
		count = fz_read(ctx, stm, skip_buf, l);
		total += count;
		if (count < l)
			break;
		len -= count;
	}
	return total;
}

fz_buffer *
fz_read_all(fz_context *ctx, fz_stream *stm, size_t initial)
{
	return fz_read_best(ctx, stm, initial, NULL, 0);
}

fz_buffer *
fz_read_best(fz_context *ctx, fz_stream *stm, size_t initial, int *truncated, size_t worst_case)
{
	fz_buffer *buf = NULL;
	int check_bomb = (initial > 0);
	size_t n;

	fz_var(buf);

	if (truncated)
		*truncated = 0;

	if (worst_case == 0)
		worst_case = initial * 200;
	if (worst_case < MIN_BOMB)
		worst_case = MIN_BOMB;

	fz_try(ctx)
	{
		if (initial < 1024)
			initial = 1024;

		buf = fz_new_buffer(ctx, initial+1);

		while (1)
		{
			if (buf->len == buf->cap)
				fz_grow_buffer(ctx, buf);

			if (check_bomb && buf->len > worst_case)
				fz_throw(ctx, FZ_ERROR_GENERIC, "compression bomb detected");

			n = fz_read(ctx, stm, buf->data + buf->len, buf->cap - buf->len);
			if (n == 0)
				break;

			buf->len += n;
		}
	}
	fz_catch(ctx)
	{
		if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
		{
			fz_drop_buffer(ctx, buf);
			fz_rethrow(ctx);
		}
		if (truncated)
		{
			*truncated = 1;
		}
		else
		{
			fz_drop_buffer(ctx, buf);
			fz_rethrow(ctx);
		}
	}

	return buf;
}

char *
fz_read_line(fz_context *ctx, fz_stream *stm, char *mem, size_t n)
{
	char *s = mem;
	int c = EOF;
	while (n > 1)
	{
		c = fz_read_byte(ctx, stm);
		if (c == EOF)
			break;
		if (c == '\r') {
			c = fz_peek_byte(ctx, stm);
			if (c == '\n')
				fz_read_byte(ctx, stm);
			break;
		}
		if (c == '\n')
			break;
		*s++ = c;
		n--;
	}
	if (n)
		*s = '\0';
	return (s == mem && c == EOF) ? NULL : mem;
}

int64_t
fz_tell(fz_context *ctx, fz_stream *stm)
{
	return stm->pos - (stm->wp - stm->rp);
}

void
fz_seek(fz_context *ctx, fz_stream *stm, int64_t offset, int whence)
{
	stm->avail = 0; /* Reset bit reading */
	if (stm->seek)
	{
		if (whence == 1)
		{
			offset += fz_tell(ctx, stm);
			whence = 0;
		}
		stm->seek(ctx, stm, offset, whence);
		stm->eof = 0;
	}
	else if (whence != 2)
	{
		if (whence == 0)
			offset -= fz_tell(ctx, stm);
		if (offset < 0)
			fz_warn(ctx, "cannot seek backwards");
		/* dog slow, but rare enough */
		while (offset-- > 0)
		{
			if (fz_read_byte(ctx, stm) == EOF)
			{
				fz_warn(ctx, "seek failed");
				break;
			}
		}
	}
	else
		fz_warn(ctx, "cannot seek");
}

fz_buffer *
fz_read_file(fz_context *ctx, const char *filename)
{
	fz_stream *stm;
	fz_buffer *buf = NULL;

	fz_var(buf);

	stm = fz_open_file(ctx, filename);
	fz_try(ctx)
	{
		buf = fz_read_all(ctx, stm, 0);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return buf;
}

uint16_t fz_read_uint16(fz_context *ctx, fz_stream *stm)
{
	int a = fz_read_byte(ctx, stm);
	int b = fz_read_byte(ctx, stm);
	if (a == EOF || b == EOF)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of file in int16");
	return ((uint16_t)a<<8) | ((uint16_t)b);
}

uint32_t fz_read_uint24(fz_context *ctx, fz_stream *stm)
{
	int a = fz_read_byte(ctx, stm);
	int b = fz_read_byte(ctx, stm);
	int c = fz_read_byte(ctx, stm);
	if (a == EOF || b == EOF || c == EOF)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of file in int24");
	return ((uint32_t)a<<16) | ((uint32_t)b<<8) | ((uint32_t)c);
}

uint32_t fz_read_uint32(fz_context *ctx, fz_stream *stm)
{
	int a = fz_read_byte(ctx, stm);
	int b = fz_read_byte(ctx, stm);
	int c = fz_read_byte(ctx, stm);
	int d = fz_read_byte(ctx, stm);
	if (a == EOF || b == EOF || c == EOF || d == EOF)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of file in int32");
	return ((uint32_t)a<<24) | ((uint32_t)b<<16) | ((uint32_t)c<<8) | ((uint32_t)d);
}

uint64_t fz_read_uint64(fz_context *ctx, fz_stream *stm)
{
	int a = fz_read_byte(ctx, stm);
	int b = fz_read_byte(ctx, stm);
	int c = fz_read_byte(ctx, stm);
	int d = fz_read_byte(ctx, stm);
	int e = fz_read_byte(ctx, stm);
	int f = fz_read_byte(ctx, stm);
	int g = fz_read_byte(ctx, stm);
	int h = fz_read_byte(ctx, stm);
	if (a == EOF || b == EOF || c == EOF || d == EOF || e == EOF || f == EOF || g == EOF || h == EOF)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of file in int64");
	return ((uint64_t)a<<56) | ((uint64_t)b<<48) | ((uint64_t)c<<40) | ((uint64_t)d<<32)
		| ((uint64_t)e<<24) | ((uint64_t)f<<16) | ((uint64_t)g<<8) | ((uint64_t)h);
}

uint16_t fz_read_uint16_le(fz_context *ctx, fz_stream *stm)
{
	int a = fz_read_byte(ctx, stm);
	int b = fz_read_byte(ctx, stm);
	if (a == EOF || b == EOF)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of file in int16");
	return ((uint16_t)a) | ((uint16_t)b<<8);
}

uint32_t fz_read_uint24_le(fz_context *ctx, fz_stream *stm)
{
	int a = fz_read_byte(ctx, stm);
	int b = fz_read_byte(ctx, stm);
	int c = fz_read_byte(ctx, stm);
	if (a == EOF || b == EOF || c == EOF)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of file in int24");
	return ((uint32_t)a) | ((uint32_t)b<<8) | ((uint32_t)c<<16);
}

uint32_t fz_read_uint32_le(fz_context *ctx, fz_stream *stm)
{
	int a = fz_read_byte(ctx, stm);
	int b = fz_read_byte(ctx, stm);
	int c = fz_read_byte(ctx, stm);
	int d = fz_read_byte(ctx, stm);
	if (a == EOF || b == EOF || c == EOF || d == EOF)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of file in int32");
	return ((uint32_t)a) | ((uint32_t)b<<8) | ((uint32_t)c<<16) | ((uint32_t)d<<24);
}

uint64_t fz_read_uint64_le(fz_context *ctx, fz_stream *stm)
{
	int a = fz_read_byte(ctx, stm);
	int b = fz_read_byte(ctx, stm);
	int c = fz_read_byte(ctx, stm);
	int d = fz_read_byte(ctx, stm);
	int e = fz_read_byte(ctx, stm);
	int f = fz_read_byte(ctx, stm);
	int g = fz_read_byte(ctx, stm);
	int h = fz_read_byte(ctx, stm);
	if (a == EOF || b == EOF || c == EOF || d == EOF || e == EOF || f == EOF || g == EOF || h == EOF)
		fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of file in int64");
	return ((uint64_t)a) | ((uint64_t)b<<8) | ((uint64_t)c<<16) | ((uint64_t)d<<24)
		| ((uint64_t)e<<32) | ((uint64_t)f<<40) | ((uint64_t)g<<48) | ((uint64_t)h<<56);
}

int16_t fz_read_int16(fz_context *ctx, fz_stream *stm) { return (int16_t)fz_read_uint16(ctx, stm); }
int32_t fz_read_int32(fz_context *ctx, fz_stream *stm) { return (int32_t)fz_read_uint32(ctx, stm); }
int64_t fz_read_int64(fz_context *ctx, fz_stream *stm) { return (int64_t)fz_read_uint64(ctx, stm); }

int16_t fz_read_int16_le(fz_context *ctx, fz_stream *stm) { return (int16_t)fz_read_uint16_le(ctx, stm); }
int32_t fz_read_int32_le(fz_context *ctx, fz_stream *stm) { return (int32_t)fz_read_uint32_le(ctx, stm); }
int64_t fz_read_int64_le(fz_context *ctx, fz_stream *stm) { return (int64_t)fz_read_uint64_le(ctx, stm); }

float
fz_read_float_le(fz_context *ctx, fz_stream *stm)
{
	union {float f;int32_t i;} u;

	u.i = fz_read_int32_le(ctx, stm);
	return u.f;
}

float
fz_read_float(fz_context *ctx, fz_stream *stm)
{
	union {float f;int32_t i;} u;

	u.i = fz_read_int32(ctx, stm);
	return u.f;
}

void fz_read_string(fz_context *ctx, fz_stream *stm, char *buffer, int len)
{
	int c;
	do
	{
		if (len <= 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Buffer overrun reading null terminated string");

		c = fz_read_byte(ctx, stm);
		if (c == EOF)
			fz_throw(ctx, FZ_ERROR_GENERIC, "EOF reading null terminated string");
		*buffer++ = c;
		len--;
	}
	while (c != 0);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <errno.h>
#include <math.h>
#include <float.h>
#include <stdlib.h>

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

#ifdef _WIN32
#include <windows.h> /* for MultiByteToWideChar etc. */
#endif

#include "utfdata.h"

static const int *
fz_ucd_bsearch(int c, const int *t, int n, int ne)
{
	const int *p;
	int m;
	while (n > 1)
	{
		m = n/2;
		p = t + m*ne;
		if (c >= p[0])
		{
			t = p;
			n = n - m;
		}
		else
		{
			n = m;
		}
	}
	if (n && c >= t[0])
		return t;
	return 0;
}

int
fz_tolower(int c)
{
	const int *p;
	p = fz_ucd_bsearch(c, ucd_tolower2, nelem(ucd_tolower2) / 3, 3);
	if (p && c >= p[0] && c <= p[1])
		return c + p[2];
	p = fz_ucd_bsearch(c, ucd_tolower1, nelem(ucd_tolower1) / 2, 2);
	if (p && c == p[0])
		return c + p[1];
	return c;
}

int
fz_toupper(int c)
{
	const int *p;
	p = fz_ucd_bsearch(c, ucd_toupper2, nelem(ucd_toupper2) / 3, 3);
	if (p && c >= p[0] && c <= p[1])
		return c + p[2];
	p = fz_ucd_bsearch(c, ucd_toupper1, nelem(ucd_toupper1) / 2, 2);
	if (p && c == p[0])
		return c + p[1];
	return c;
}

size_t
fz_strnlen(const char *s, size_t n)
{
	const char *p = memchr(s, 0, n);
	return p ? (size_t) (p - s) : n;
}

int
fz_strncasecmp(const char *a, const char *b, size_t n)
{
	if (!n--)
		return 0;
	for (; *a && *b && n && (*a == *b || fz_tolower(*a) == fz_tolower(*b)); a++, b++, n--)
		;
	return fz_tolower(*a) - fz_tolower(*b);
}

int
fz_strcasecmp(const char *a, const char *b)
{
	while (fz_tolower(*a) == fz_tolower(*b))
	{
		if (*a++ == 0)
			return 0;
		b++;
	}
	return fz_tolower(*a) - fz_tolower(*b);
}

char *
fz_strsep(char **stringp, const char *delim)
{
	char *ret = *stringp;
	if (!ret) return NULL;
	if ((*stringp = strpbrk(*stringp, delim)) != NULL)
		*((*stringp)++) = '\0';
	return ret;
}

size_t
fz_strlcpy(char *dst, const char *src, size_t siz)
{
	register char *d = dst;
	register const char *s = src;
	register size_t n = siz;

	/* Copy as many bytes as will fit */
	if (n != 0 && --n != 0) {
		do {
			if ((*d++ = *s++) == 0)
				break;
		} while (--n != 0);
	}

	/* Not enough room in dst, add NUL and traverse rest of src */
	if (n == 0) {
		if (siz != 0)
			*d = '\0';		/* NUL-terminate dst */
		while (*s++)
			;
	}

	return(s - src - 1);	/* count does not include NUL */
}

size_t
fz_strlcat(char *dst, const char *src, size_t siz)
{
	register char *d = dst;
	register const char *s = src;
	register size_t n = siz;
	size_t dlen;

	/* Find the end of dst and adjust bytes left but don't go past end */
	while (*d != '\0' && n-- != 0)
		d++;
	dlen = d - dst;
	n = siz - dlen;

	if (n == 0)
		return dlen + strlen(s);
	while (*s != '\0') {
		if (n != 1) {
			*d++ = *s;
			n--;
		}
		s++;
	}
	*d = '\0';

	return dlen + (s - src);	/* count does not include NUL */
}

void
fz_dirname(char *dir, const char *path, size_t n)
{
	size_t i;

	if (!path || !path[0])
	{
		fz_strlcpy(dir, ".", n);
		return;
	}

	fz_strlcpy(dir, path, n);

	i = strlen(dir);
	for(; dir[i] == '/'; --i) if (!i) { fz_strlcpy(dir, "/", n); return; }
	for(; dir[i] != '/'; --i) if (!i) { fz_strlcpy(dir, ".", n); return; }
	for(; dir[i] == '/'; --i) if (!i) { fz_strlcpy(dir, "/", n); return; }
	dir[i+1] = 0;
}

const char *
fz_basename(const char *path)
{
	const char *name = strrchr(path, '/');
	if (!name)
		name = strrchr(path, '\\');
	if (!name)
		return path;
	return name + 1;
}

#ifdef _WIN32

char *fz_realpath(const char *path, char *buf)
{
	wchar_t wpath[PATH_MAX];
	wchar_t wbuf[PATH_MAX];
	int i;
	if (!MultiByteToWideChar(CP_UTF8, 0, path, -1, wpath, PATH_MAX))
		return NULL;
	if (!GetFullPathNameW(wpath, PATH_MAX, wbuf, NULL))
		return NULL;
	if (!WideCharToMultiByte(CP_UTF8, 0, wbuf, -1, buf, PATH_MAX, NULL, NULL))
		return NULL;
	for (i=0; buf[i]; ++i)
		if (buf[i] == '\\')
			buf[i] = '/';
	return buf;
}

#else

char *fz_realpath(const char *path, char *buf)
{
	return realpath(path, buf);
}

#endif

static inline int ishex(int a)
{
	return (a >= 'A' && a <= 'F') ||
		(a >= 'a' && a <= 'f') ||
		(a >= '0' && a <= '9');
}

static inline int tohex(int c)
{
	if (c >= '0' && c <= '9') return c - '0';
	if (c >= 'a' && c <= 'f') return c - 'a' + 0xA;
	if (c >= 'A' && c <= 'F') return c - 'A' + 0xA;
	return 0;
}

char *
fz_urldecode(char *url)
{
	char *s = url;
	char *p = url;
	while (*s)
	{
		int c = (unsigned char) *s++;
		if (c == '%' && ishex(s[0]) && ishex(s[1]))
		{
			int a = tohex(*s++);
			int b = tohex(*s++);
			*p++ = a << 4 | b;
		}
		else
		{
			*p++ = c;
		}
	}
	*p = 0;
	return url;
}

void
fz_format_output_path(fz_context *ctx, char *path, size_t size, const char *fmt, int page)
{
	const char *s, *p;
	char num[40];
	int i, n;
	int z = 0;

	for (i = 0; page; page /= 10)
		num[i++] = '0' + page % 10;
	num[i] = 0;

	s = p = strchr(fmt, '%');
	if (p)
	{
		++p;
		while (*p >= '0' && *p <= '9')
			z = z * 10 + (*p++ - '0');
	}
	if (p && *p == 'd')
	{
		++p;
	}
	else
	{
		s = p = strrchr(fmt, '.');
		if (!p)
			s = p = fmt + strlen(fmt);
	}

	if (z < 1)
		z = 1;
	while (i < z && i < (int)sizeof num)
		num[i++] = '0';
	n = s - fmt;
	if (n + i + strlen(p) >= size)
		fz_throw(ctx, FZ_ERROR_GENERIC, "path name buffer overflow");
	memcpy(path, fmt, n);
	while (i > 0)
		path[n++] = num[--i];
	fz_strlcpy(path + n, p, size - n);
}

#define SEP(x) ((x)=='/' || (x) == 0)

char *
fz_cleanname(char *name)
{
	char *p, *q, *dotdot;
	int rooted;

	rooted = name[0] == '/';

	/*
	 * invariants:
	 *		p points at beginning of path element we're considering.
	 *		q points just past the last path element we wrote (no slash).
	 *		dotdot points just past the point where .. cannot backtrack
	 *				any further (no slash).
	 */
	p = q = dotdot = name + rooted;
	while (*p)
	{
		if(p[0] == '/') /* null element */
			p++;
		else if (p[0] == '.' && SEP(p[1]))
			p += 1; /* don't count the separator in case it is nul */
		else if (p[0] == '.' && p[1] == '.' && SEP(p[2]))
		{
			p += 2;
			if (q > dotdot) /* can backtrack */
			{
				while(--q > dotdot && *q != '/')
					;
			}
			else if (!rooted) /* /.. is / but ./../ is .. */
			{
				if (q != name)
					*q++ = '/';
				*q++ = '.';
				*q++ = '.';
				dotdot = q;
			}
		}
		else /* real path element */
		{
			if (q != name+rooted)
				*q++ = '/';
			while ((*q = *p) != '/' && *q != 0)
				p++, q++;
		}
	}

	if (q == name) /* empty string is really "." */
		*q++ = '.';
	*q = '\0';
	return name;
}

enum
{
	UTFmax = 4, /* maximum bytes per rune */
	Runesync = 0x80, /* cannot represent part of a UTF sequence (<) */
	Runeself = 0x80, /* rune and UTF sequences are the same (<) */
	Runeerror = 0xFFFD, /* decoding error in UTF */
	Runemax = 0x10FFFF, /* maximum rune value */
};

enum
{
	Bit1 = 7,
	Bitx = 6,
	Bit2 = 5,
	Bit3 = 4,
	Bit4 = 3,
	Bit5 = 2,

	T1 = ((1<<(Bit1+1))-1) ^ 0xFF, /* 0000 0000 */
	Tx = ((1<<(Bitx+1))-1) ^ 0xFF, /* 1000 0000 */
	T2 = ((1<<(Bit2+1))-1) ^ 0xFF, /* 1100 0000 */
	T3 = ((1<<(Bit3+1))-1) ^ 0xFF, /* 1110 0000 */
	T4 = ((1<<(Bit4+1))-1) ^ 0xFF, /* 1111 0000 */
	T5 = ((1<<(Bit5+1))-1) ^ 0xFF, /* 1111 1000 */

	Rune1 = (1<<(Bit1+0*Bitx))-1, /* 0000 0000 0111 1111 */
	Rune2 = (1<<(Bit2+1*Bitx))-1, /* 0000 0111 1111 1111 */
	Rune3 = (1<<(Bit3+2*Bitx))-1, /* 1111 1111 1111 1111 */
	Rune4 = (1<<(Bit4+3*Bitx))-1, /* 0001 1111 1111 1111 1111 1111 */

	Maskx = (1<<Bitx)-1,	/* 0011 1111 */
	Testx = Maskx ^ 0xFF,	/* 1100 0000 */

	Bad = Runeerror,
};

int
fz_chartorune(int *rune, const char *str)
{
	int c, c1, c2, c3;
	int l;

	/*
	 * one character sequence
	 *	00000-0007F => T1
	 */
	c = *(const unsigned char*)str;
	if(c < Tx) {
		*rune = c;
		return 1;
	}

	/*
	 * two character sequence
	 *	0080-07FF => T2 Tx
	 */
	c1 = *(const unsigned char*)(str+1) ^ Tx;
	if(c1 & Testx)
		goto bad;
	if(c < T3) {
		if(c < T2)
			goto bad;
		l = ((c << Bitx) | c1) & Rune2;
		if(l <= Rune1)
			goto bad;
		*rune = l;
		return 2;
	}

	/*
	 * three character sequence
	 *	0800-FFFF => T3 Tx Tx
	 */
	c2 = *(const unsigned char*)(str+2) ^ Tx;
	if(c2 & Testx)
		goto bad;
	if(c < T4) {
		l = ((((c << Bitx) | c1) << Bitx) | c2) & Rune3;
		if(l <= Rune2)
			goto bad;
		*rune = l;
		return 3;
	}

	/*
	 * four character sequence (21-bit value)
	 *	10000-1FFFFF => T4 Tx Tx Tx
	 */
	c3 = *(const unsigned char*)(str+3) ^ Tx;
	if (c3 & Testx)
		goto bad;
	if (c < T5) {
		l = ((((((c << Bitx) | c1) << Bitx) | c2) << Bitx) | c3) & Rune4;
		if (l <= Rune3)
			goto bad;
		*rune = l;
		return 4;
	}
	/*
	 * Support for 5-byte or longer UTF-8 would go here, but
	 * since we don't have that, we'll just fall through to bad.
	 */

	/*
	 * bad decoding
	 */
bad:
	*rune = Bad;
	return 1;
}

int
fz_runetochar(char *str, int rune)
{
	/* Runes are signed, so convert to unsigned for range check. */
	unsigned int c = (unsigned int)rune;

	/*
	 * one character sequence
	 *	00000-0007F => 00-7F
	 */
	if(c <= Rune1) {
		str[0] = c;
		return 1;
	}

	/*
	 * two character sequence
	 *	0080-07FF => T2 Tx
	 */
	if(c <= Rune2) {
		str[0] = T2 | (c >> 1*Bitx);
		str[1] = Tx | (c & Maskx);
		return 2;
	}

	/*
	 * If the Rune is out of range, convert it to the error rune.
	 * Do this test here because the error rune encodes to three bytes.
	 * Doing it earlier would duplicate work, since an out of range
	 * Rune wouldn't have fit in one or two bytes.
	 */
	if (c > Runemax)
		c = Runeerror;

	/*
	 * three character sequence
	 *	0800-FFFF => T3 Tx Tx
	 */
	if (c <= Rune3) {
		str[0] = T3 | (c >> 2*Bitx);
		str[1] = Tx | ((c >> 1*Bitx) & Maskx);
		str[2] = Tx | (c & Maskx);
		return 3;
	}

	/*
	 * four character sequence (21-bit value)
	 *	10000-1FFFFF => T4 Tx Tx Tx
	 */
	str[0] = T4 | (c >> 3*Bitx);
	str[1] = Tx | ((c >> 2*Bitx) & Maskx);
	str[2] = Tx | ((c >> 1*Bitx) & Maskx);
	str[3] = Tx | (c & Maskx);
	return 4;
}

int
fz_runelen(int c)
{
	char str[10];
	return fz_runetochar(str, c);
}

int
fz_runeidx(const char *s, const char *p)
{
	int rune;
	int i = 0;
	while (s < p) {
		if (*(unsigned char *)s < Runeself)
			++s;
		else
			s += fz_chartorune(&rune, s);
		++i;
	}
	return i;
}

const char *
fz_runeptr(const char *s, int i)
{
	int rune;
	while (i-- > 0) {
		rune = *(unsigned char*)s;
		if (rune < Runeself) {
			if (rune == 0)
				return NULL;
			++s;
		} else
			s += fz_chartorune(&rune, s);
	}
	return s;
}

int
fz_utflen(const char *s)
{
	int c, n, rune;
	n = 0;
	for(;;) {
		c = *(const unsigned char*)s;
		if(c < Runeself) {
			if(c == 0)
				return n;
			s++;
		} else
			s += fz_chartorune(&rune, s);
		n++;
	}
	return 0;
}

float fz_atof(const char *s)
{
	float result;

	if (s == NULL)
		return 0;

	errno = 0;
	result = fz_strtof(s, NULL);
	if ((errno == ERANGE && result == 0) || isnan(result))
		/* Return 1.0 on  underflow, as it's a small known value that won't cause a divide by 0.  */
		return 1;
	result = fz_clamp(result, -FLT_MAX, FLT_MAX);
	return result;
}

int fz_atoi(const char *s)
{
	if (s == NULL)
		return 0;
	return atoi(s);
}

int64_t fz_atoi64(const char *s)
{
	if (s == NULL)
		return 0;
	return atoll(s);
}

int fz_is_page_range(fz_context *ctx, const char *s)
{
	/* TODO: check the actual syntax... */
	while (*s)
	{
		if ((*s < '0' || *s > '9') && *s != 'N' && *s != '-' && *s != ',')
			return 0;
		s++;
	}
	return 1;
}

const char *fz_parse_page_range(fz_context *ctx, const char *s, int *a, int *b, int n)
{
	if (!s || !s[0])
		return NULL;

	if (s[0] == ',')
		s += 1;

	if (s[0] == 'N')
	{
		*a = n;
		s += 1;
	}
	else
		*a = strtol(s, (char**)&s, 10);

	if (s[0] == '-')
	{
		if (s[1] == 'N')
		{
			*b = n;
			s += 2;
		}
		else
			*b = strtol(s+1, (char**)&s, 10);
	}
	else
		*b = *a;

	if (*a < 0) *a = n + 1 + *a;
	if (*b < 0) *b = n + 1 + *b;

	*a = fz_clampi(*a, 1, n);
	*b = fz_clampi(*b, 1, n);

	return s;
}

/* memmem from musl */

#define MAX(a,b) ((a)>(b)?(a):(b))

#define BITOP(a,b,op) \
 ((a)[(size_t)(b)/(8*sizeof *(a))] op (size_t)1<<((size_t)(b)%(8*sizeof *(a))))

static char *twobyte_memmem(const unsigned char *h, size_t k, const unsigned char *n)
{
	uint16_t nw = n[0]<<8 | n[1], hw = h[0]<<8 | h[1];
	for (h++, k--; k; k--, hw = hw<<8 | *++h)
		if (hw == nw) return (char *)h-1;
	return 0;
}

static char *threebyte_memmem(const unsigned char *h, size_t k, const unsigned char *n)
{
	uint32_t nw = n[0]<<24 | n[1]<<16 | n[2]<<8;
	uint32_t hw = h[0]<<24 | h[1]<<16 | h[2]<<8;
	for (h+=2, k-=2; k; k--, hw = (hw|*++h)<<8)
		if (hw == nw) return (char *)h-2;
	return 0;
}

static char *fourbyte_memmem(const unsigned char *h, size_t k, const unsigned char *n)
{
	uint32_t nw = n[0]<<24 | n[1]<<16 | n[2]<<8 | n[3];
	uint32_t hw = h[0]<<24 | h[1]<<16 | h[2]<<8 | h[3];
	for (h+=3, k-=3; k; k--, hw = hw<<8 | *++h)
		if (hw == nw) return (char *)h-3;
	return 0;
}

static char *twoway_memmem(const unsigned char *h, const unsigned char *z, const unsigned char *n, size_t l)
{
	size_t i, ip, jp, k, p, ms, p0, mem, mem0;
	size_t byteset[32 / sizeof(size_t)] = { 0 };
	size_t shift[256];

	/* Computing length of needle and fill shift table */
	for (i=0; i<l; i++)
		BITOP(byteset, n[i], |=), shift[n[i]] = i+1;

	/* Compute maximal suffix */
	ip = -1; jp = 0; k = p = 1;
	while (jp+k<l) {
		if (n[ip+k] == n[jp+k]) {
			if (k == p) {
				jp += p;
				k = 1;
			} else k++;
		} else if (n[ip+k] > n[jp+k]) {
			jp += k;
			k = 1;
			p = jp - ip;
		} else {
			ip = jp++;
			k = p = 1;
		}
	}
	ms = ip;
	p0 = p;

	/* And with the opposite comparison */
	ip = -1; jp = 0; k = p = 1;
	while (jp+k<l) {
		if (n[ip+k] == n[jp+k]) {
			if (k == p) {
				jp += p;
				k = 1;
			} else k++;
		} else if (n[ip+k] < n[jp+k]) {
			jp += k;
			k = 1;
			p = jp - ip;
		} else {
			ip = jp++;
			k = p = 1;
		}
	}
	if (ip+1 > ms+1) ms = ip;
	else p = p0;

	/* Periodic needle? */
	if (memcmp(n, n+p, ms+1)) {
		mem0 = 0;
		p = MAX(ms, l-ms-1) + 1;
	} else mem0 = l-p;
	mem = 0;

	/* Search loop */
	for (;;) {
		/* If remainder of haystack is shorter than needle, done */
		if ((size_t)(z-h) < l) return 0;

		/* Check last byte first; advance by shift on mismatch */
		if (BITOP(byteset, h[l-1], &)) {
			k = l-shift[h[l-1]];
			if (k) {
				if (mem0 && mem && k < p) k = l-p;
				h += k;
				mem = 0;
				continue;
			}
		} else {
			h += l;
			mem = 0;
			continue;
		}

		/* Compare right half */
		for (k=MAX(ms+1,mem); k<l && n[k] == h[k]; k++);
		if (k < l) {
			h += k-ms;
			mem = 0;
			continue;
		}
		/* Compare left half */
		for (k=ms+1; k>mem && n[k-1] == h[k-1]; k--);
		if (k <= mem) return (char *)h;
		h += p;
		mem = mem0;
	}
}

void *fz_memmem(const void *h0, size_t k, const void *n0, size_t l)
{
	const unsigned char *h = h0, *n = n0;

	/* Return immediately on empty needle */
	if (!l) return (void *)h;

	/* Return immediately when needle is longer than haystack */
	if (k<l) return 0;

	/* Use faster algorithms for short needles */
	h = memchr(h0, *n, k);
	if (!h || l==1) return (void *)h;
	k -= h - (const unsigned char *)h0;
	if (k<l) return 0;
	if (l==2) return twobyte_memmem(h, k, n);
	if (l==3) return threebyte_memmem(h, k, n);
	if (l==4) return fourbyte_memmem(h, k, n);

	return twoway_memmem(h, h+k, n, l);
}







mupdf-1.21.1-source/source/fitz/strtof.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <assert.h>
#include <errno.h>
#include <float.h>

#ifndef INFINITY
#define INFINITY (DBL_MAX+DBL_MAX)
#endif
#ifndef NAN
#define NAN (INFINITY-INFINITY)
#endif

/*
   We use "Algorithm D" from "Contributions to a Proposed Standard for Binary
   Floating-Point Arithmetic" by Jerome Coonen (1984).

   The implementation uses a self-made floating point type, 'strtof_fp_t', with
   a 32-bit significand. The steps of the algorithm are

   INPUT: Up to 9 decimal digits d1, ... d9 and an exponent dexp.
   OUTPUT: A float corresponding to the number d1 ... d9 * 10^dexp.

   1) Convert the integer d1 ... d9 to an strtof_fp_t x.
   2) Lookup the strtof_fp_t  power = 10 ^ |dexp|.
   3) If dexp is positive set x = x * power, else set x = x / power. Use rounding mode 'round to odd'.
   4) Round x to a float using rounding mode 'to even'.

   Step 1) is always lossless as the strtof_fp_t's significand can hold a 9-digit integer.
   In the case |dexp| <= 13 the cached power is exact and the algorithm returns
   the exactly rounded result (with rounding mode 'to even').
   There is no double-rounding in 3), 4) as the multiply/divide uses 'round to odd'.

   For |dexp| > 13 the maximum error is bounded by (1/2 + 1/256) ulp.
   This is small enough to ensure that binary to decimal to binary conversion
   is the identity if the decimal format uses 9 correctly rounded significant digits.
*/
typedef struct strtof_fp_t
{
	uint32_t f;
	int e;
} strtof_fp_t;

/* Multiply/Divide x by y with 'round to odd'. Assume that x and y are normalized.  */

static strtof_fp_t
strtof_multiply(strtof_fp_t x, strtof_fp_t y)
{
	uint64_t tmp;
	strtof_fp_t res;

	assert(x.f & y.f & 0x80000000);

	res.e = x.e + y.e + 32;
	tmp = (uint64_t) x.f * y.f;
	/* Normalize.  */
	if ((tmp < ((uint64_t) 1 << 63)))
	{
		tmp <<= 1;
		--res.e;
	}

	res.f = tmp >> 32;

	/* Set the last bit of the significand to 1 if the result is
	   inexact. */
	if (tmp & 0xffffffff)
		res.f |= 1;
	return res;
}

static strtof_fp_t
divide(strtof_fp_t x, strtof_fp_t y)
{
	uint64_t product, quotient;
	uint32_t remainder;
	strtof_fp_t res;

	res.e = x.e - y.e - 32;
	product = (uint64_t) x.f << 32;
	quotient = product / y.f;
	remainder = product % y.f;
	/* 2^31 <= quotient <= 2^33 - 2.  */
	if (quotient <= 0xffffffff)
		res.f = quotient;
	else
	{
		++res.e;
		/* If quotient % 2 != 0 we have remainder != 0.  */
		res.f = quotient >> 1;
	}
	if (remainder)
		res.f |= 1;
	return res;
}

/* From 10^0 to 10^54. Generated with GNU MPFR.  */
static const uint32_t strtof_powers_ten[55] = {
	0x80000000, 0xa0000000, 0xc8000000, 0xfa000000, 0x9c400000, 0xc3500000,
	0xf4240000, 0x98968000, 0xbebc2000, 0xee6b2800, 0x9502f900, 0xba43b740,
	0xe8d4a510, 0x9184e72a, 0xb5e620f4, 0xe35fa932, 0x8e1bc9bf, 0xb1a2bc2f,
	0xde0b6b3a, 0x8ac72305, 0xad78ebc6, 0xd8d726b7, 0x87867832, 0xa968163f,
	0xd3c21bcf, 0x84595161, 0xa56fa5ba, 0xcecb8f28, 0x813f3979, 0xa18f07d7,
	0xc9f2c9cd, 0xfc6f7c40, 0x9dc5ada8, 0xc5371912, 0xf684df57, 0x9a130b96,
	0xc097ce7c, 0xf0bdc21b, 0x96769951, 0xbc143fa5, 0xeb194f8e, 0x92efd1b9,
	0xb7abc627, 0xe596b7b1, 0x8f7e32ce, 0xb35dbf82, 0xe0352f63, 0x8c213d9e,
	0xaf298d05, 0xdaf3f046, 0x88d8762c, 0xab0e93b7, 0xd5d238a5, 0x85a36367,
	0xa70c3c41
};
static const int strtof_powers_ten_e[55] = {
	-31, -28, -25, -22, -18, -15, -12, -8, -5, -2,
	2, 5, 8, 12, 15, 18, 22, 25, 28, 32, 35, 38, 42, 45, 48, 52, 55, 58, 62, 65,
	68, 71, 75, 78, 81, 85, 88, 91, 95, 98, 101, 105, 108, 111, 115, 118, 121,
	125, 128, 131, 135, 138, 141, 145, 148
};

static strtof_fp_t
strtof_cached_power(int i)
{
	strtof_fp_t result;
	assert (i >= 0 && i <= 54);
	result.f = strtof_powers_ten[i];
	result.e = strtof_powers_ten_e[i];
	return result;
}

/* Find number of leading zero bits in an uint32_t. Derived from the
   "Bit Twiddling Hacks" at graphics.stanford.edu/~seander/bithacks.html.  */
static unsigned char clz_table[256] = {
	8, 7, 6, 6, 5, 5, 5, 5, 4, 4, 4, 4, 4, 4, 4, 4,
# define sixteen_times(N) N, N, N, N, N, N, N, N, N, N, N, N, N, N, N, N,
	sixteen_times (3) sixteen_times (2) sixteen_times (2)
	sixteen_times (1) sixteen_times (1) sixteen_times (1) sixteen_times (1)
	/* Zero for the rest.  */
};
static unsigned
leading_zeros (uint32_t x)
{
	unsigned tmp1, tmp2;

	tmp1 = x >> 16;
	if (tmp1)
	{
		tmp2 = tmp1 >> 8;
		if (tmp2)
			return clz_table[tmp2];
		else
			return 8 + clz_table[tmp1];
	}
	else
	{
		tmp1 = x >> 8;
		if (tmp1)
			return 16 + clz_table[tmp1];
		else
			return 24 + clz_table[x];
	}
}

static strtof_fp_t
uint32_to_diy (uint32_t x)
{
	strtof_fp_t result = {x, 0};
	unsigned shift = leading_zeros(x);

	result.f <<= shift;
	result.e -= shift;
	return result;
}

#define SP_SIGNIFICAND_SIZE 23
#define SP_EXPONENT_BIAS (127 + SP_SIGNIFICAND_SIZE)
#define SP_MIN_EXPONENT (-SP_EXPONENT_BIAS)
#define SP_EXPONENT_MASK 0x7f800000
#define SP_SIGNIFICAND_MASK 0x7fffff
#define SP_HIDDEN_BIT 0x800000 /* 2^23 */

/* Convert normalized strtof_fp_t to IEEE-754 single with 'round to even'.
   See "Implementing IEEE 754-2008 Rounding" in the
   "Handbook of Floating-Point Arithmetik".
*/
static float
diy_to_float(strtof_fp_t x, int negative)
{
	uint32_t result;
	union
	{
		float f;
		uint32_t n;
	} tmp;

	assert(x.f & 0x80000000);

	/* We have 2^32 - 2^7 = 0xffffff80.  */
	if (x.e > 96 || (x.e == 96 && x.f >= 0xffffff80))
	{
		/* Overflow. Set result to infinity.  */
		errno = ERANGE;
		result = 0xff << SP_SIGNIFICAND_SIZE;
	}
	/* We have 2^32 - 2^8 = 0xffffff00.  */
	else if (x.e > -158)
	{
		/* x is greater or equal to FLT_MAX. So we get a normalized number. */
		result = (uint32_t) (x.e + 158) << SP_SIGNIFICAND_SIZE;
		result |= (x.f >> 8) & SP_SIGNIFICAND_MASK;

		if (x.f & 0x80)
		{
			/* Round-bit is set.  */
			if (x.f & 0x7f)
				/* Sticky-bit is set.  */
				++result;
			else if (x.f & 0x100)
				/* Significand is odd.  */
				++result;
		}
	}
	else if (x.e == -158 && x.f >= 0xffffff00)
	{
		/* x is in the range (2^32, 2^32 - 2^8] * 2^-158, so its smaller than
		   FLT_MIN but still rounds to it. */
		result = 1U << SP_SIGNIFICAND_SIZE;
	}
	else if (x.e > -181)
	{
		/* Non-zero Denormal.  */
		int shift = -149 - x.e; 	/* 9 <= shift <= 31.  */

		result = x.f >> shift;

		if (x.f & (1U << (shift - 1)))
			/* Round-bit is set.  */
		{
			if (x.f & ((1U << (shift - 1)) - 1))
				/* Sticky-bit is set.  */
				++result;
			else if (x.f & 1U << shift)
				/* Significand is odd. */
				++result;
		}
	}
	else if (x.e == -181 && x.f > 0x80000000)
	{
		/* x is in the range (0.5,1) *  2^-149 so it rounds to the smallest
		   denormal. Can't handle this in the previous case as shifting a
		   uint32_t 32 bits to the right is undefined behaviour.  */
		result = 1;
	}
	else
	{
		/* Underflow. */
		errno = ERANGE;
		result = 0;
	}

	if (negative)
		result |= 0x80000000;

	tmp.n = result;
	return tmp.f;
}

static float
scale_integer_to_float(uint32_t M, int N, int negative)
{
	strtof_fp_t result, x, power;

	if (M == 0)
		return negative ? -0.f : 0.f;
	if (N > 38)
	{
		/* Overflow.  */
		errno = ERANGE;
		return negative ? -INFINITY : INFINITY;
	}
	if (N < -54)
	{
		/* Underflow.  */
		errno = ERANGE;
		return negative ? -0.f : 0.f;
	}
	/* If N is in the range {-13, ..., 13} the conversion is exact.
	   Try to scale N into this region.  */
	while (N > 13 && M <= 0xffffffff / 10)
	{
		M *= 10;
		--N;
	}

	while (N < -13 && M % 10 == 0)
	{
		M /= 10;
		++N;
	}

	x = uint32_to_diy (M);
	if (N >= 0)
	{
		power = strtof_cached_power(N);
		result = strtof_multiply(x, power);
	}
	else
	{
		power = strtof_cached_power(-N);
		result = divide(x, power);
	}

	return diy_to_float(result, negative);
}

/* Return non-zero if *s starts with string (must be uppercase), ignoring case,
   and increment *s by its length.   */
static int
starts_with(const char **s, const char *string)
{
	const char *x = *s, *y = string;
	while (*x && *y && (*x == *y || *x == *y + 32))
		++x, ++y;
	if (*y == 0)
	{
		/* Match.  */
		*s = x;
		return 1;
	}
	else
		return 0;
}
#define SET_TAILPTR(tailptr, s)			\
	do					\
		if (tailptr)			\
			*tailptr = (char *) s;	\
	while (0)

float
fz_strtof(const char *string, char **tailptr)
{
	/* FIXME: error (1/2 + 1/256) ulp  */
	const char *s;
	uint32_t M = 0;
	int N = 0;
	/* If decimal_digits gets 9 we truncate all following digits.  */
	int decimal_digits = 0;
	int negative = 0;
	const char *number_start = 0;

	/* Skip leading whitespace (isspace in "C" locale).  */
	s = string;
	while (*s == ' ' || *s == '\f' || *s == '\n' || *s == '\r' || *s ==  '\t' || *s == '\v')
		++s;

	/* Parse sign.  */
	if (*s == '+')
		++s;
	if (*s == '-')
	{
		negative = 1;
		++s;
	}
	number_start = s;
	/* Parse digits before decimal point.  */
	while (*s >= '0' && *s <= '9')
	{
		if (decimal_digits)
		{
			if (decimal_digits < 9)
			{
				++decimal_digits;
				M = M * 10 + *s - '0';
			}
			/* Really arcane strings might overflow N.  */
			else if (N < 1000)
				++N;
		}
		else if (*s > '0')
		{
			M = *s - '0';
			++decimal_digits;
		}
		++s;
	}

	/* Parse decimal point.  */
	if (*s == '.')
		++s;

	/* Parse digits after decimal point. */
	while (*s >= '0' && *s <= '9')
	{
		if (decimal_digits < 9)
		{
			if (decimal_digits || *s > '0')
			{
				++decimal_digits;
				M = M * 10 + *s - '0';
			}
			--N;
		}
		++s;
	}
	if ((s  == number_start + 1 && *number_start == '.') || number_start == s)
	{
		/* No Number. Check for INF and NAN strings.  */
		s = number_start;
		if (starts_with(&s, "INFINITY") || starts_with(&s, "INF"))
		{
			errno = ERANGE;
			SET_TAILPTR(tailptr, s);
			return negative ? -INFINITY : +INFINITY;
		}
		else if (starts_with(&s, "NAN"))
		{
			SET_TAILPTR(tailptr, s);
			return (float)NAN;
		}
		else
		{
			SET_TAILPTR(tailptr, string);
			return 0.f;
		}
	}

	/* Parse exponent. */
	if (*s == 'e' || *s == 'E')
	{
		int exp_negative = 0;
		int exp = 0;
		const char *int_start;
		const char *exp_start = s;

		++s;
		if (*s == '+')
			++s;
		else if (*s == '-')
		{
			++s;
			exp_negative = 1;
		}
		int_start = s;
		/* Parse integer.  */
		while (*s >= '0' && *s <= '9')
		{
			/* Make sure exp does not get overflowed.  */
			if (exp < 100)
				exp = exp * 10 + *s - '0';
			++s;
		}
		if (exp_negative)
			exp = -exp;
		if (s == int_start)
			/* No Number.  */
			s = exp_start;
		else
			N += exp;
	}

	SET_TAILPTR(tailptr, s);
	return scale_integer_to_float(M, N, negative);
}







mupdf-1.21.1-source/source/fitz/svg-device.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <float.h>
#include <math.h>

typedef struct
{
	int pattern;
	fz_matrix ctm;
	fz_rect view;
	fz_rect area;
	fz_point step;
} tile;

typedef struct
{
	int id;
	fz_font *font;
	int max_sentlist;
	char *sentlist;
} font;

typedef struct
{
	int id;
	fz_image *image;
} image;

typedef struct
{
	fz_device super;

	int text_as_text;
	int reuse_images;

	fz_output *real_out;
	int in_defs;
	fz_buffer *defs;
	fz_buffer *main;
	fz_buffer *out;

	int *save_id;
	int id;

	int blend_bitmask;

	int num_tiles;
	int max_tiles;
	tile *tiles;

	int num_fonts;
	int max_fonts;
	font *fonts;

	int num_images;
	int max_images;
	image *images;

	int layers;

	float page_width;
	float page_height;
} svg_device;

static fz_buffer *
start_def(fz_context *ctx, svg_device *sdev, int need_tag)
{
	if (sdev->in_defs > 0)
	{
		if (need_tag)
			fz_append_string(ctx, sdev->defs, "<defs>\n");
	}
	else
	{
		sdev->out = sdev->defs;
	}
	sdev->in_defs++;
	return sdev->out;
}

static fz_buffer *
end_def(fz_context *ctx, svg_device *sdev, int need_tag)
{
	sdev->in_defs--;
	if (sdev->in_defs > 0)
	{
		if (need_tag)
			fz_append_string(ctx, sdev->defs, "</defs>\n");
	}
	else
	{
		sdev->out = sdev->main;
	}
	return sdev->out;
}

/* Helper functions */

struct svg_path_walker_state {
	fz_buffer *out;
	int space; // needs space
	float x, y; // last location
	int cmd; // last command
};

static void
svg_path_emit_number(fz_context *ctx, struct svg_path_walker_state *pws, float a)
{
	if (pws->space && a >= 0)
		fz_append_byte(ctx, pws->out, ' ');
	fz_append_printf(ctx, pws->out, "%g", a);
	pws->space = 1;
}

static void
svg_path_emit_command(fz_context *ctx, struct svg_path_walker_state *pws, char cmd)
{
	if (pws->cmd != cmd) {
		fz_append_byte(ctx, pws->out, cmd);
		pws->space = 0;
		pws->cmd = cmd;
	}
}

static void
svg_path_moveto(fz_context *ctx, void *arg, float x, float y)
{
	struct svg_path_walker_state *pws = arg;
	svg_path_emit_command(ctx, pws, 'M');
	svg_path_emit_number(ctx, pws, x);
	svg_path_emit_number(ctx, pws, y);
	pws->cmd = 'L';
	pws->x = x;
	pws->y = y;
}

static void
svg_path_lineto(fz_context *ctx, void *arg, float x, float y)
{
	struct svg_path_walker_state *pws = arg;
	if (pws->x == x) {
		svg_path_emit_command(ctx, pws, 'V');
		svg_path_emit_number(ctx, pws, y);
	} else if (pws->y == y) {
		svg_path_emit_command(ctx, pws, 'H');
		svg_path_emit_number(ctx, pws, x);
	} else {
		svg_path_emit_command(ctx, pws, 'L');
		svg_path_emit_number(ctx, pws, x);
		svg_path_emit_number(ctx, pws, y);
	}
	pws->x = x;
	pws->y = y;
}

static void
svg_path_curveto(fz_context *ctx, void *arg, float x1, float y1, float x2, float y2, float x3, float y3)
{
	struct svg_path_walker_state *pws = arg;
	svg_path_emit_command(ctx, pws, 'C');
	svg_path_emit_number(ctx, pws, x1);
	svg_path_emit_number(ctx, pws, y1);
	svg_path_emit_number(ctx, pws, x2);
	svg_path_emit_number(ctx, pws, y2);
	svg_path_emit_number(ctx, pws, x3);
	svg_path_emit_number(ctx, pws, y3);
	pws->x = x3;
	pws->y = y3;
}

static void
svg_path_close(fz_context *ctx, void *arg)
{
	struct svg_path_walker_state *pws = arg;
	svg_path_emit_command(ctx, arg, 'Z');
	pws->x = NAN;
	pws->y = NAN;
}

static const fz_path_walker svg_path_walker =
{
	svg_path_moveto,
	svg_path_lineto,
	svg_path_curveto,
	svg_path_close
};

static void
svg_dev_path(fz_context *ctx, svg_device *sdev, const fz_path *path)
{
	struct svg_path_walker_state pws = { sdev->out, 0, NAN, NAN, 0 };
	fz_append_printf(ctx, sdev->out, " d=\"");
	fz_walk_path(ctx, path, &svg_path_walker, &pws);
	fz_append_printf(ctx, sdev->out, "\"");
}

static void
svg_dev_ctm(fz_context *ctx, svg_device *sdev, fz_matrix ctm)
{
	fz_buffer *out = sdev->out;

	if (ctm.a != 1.0f || ctm.b != 0 || ctm.c != 0 || ctm.d != 1.0f || ctm.e != 0 || ctm.f != 0)
	{
		fz_append_printf(ctx, out, " transform=\"matrix(%g,%g,%g,%g,%g,%g)\"",
			ctm.a, ctm.b, ctm.c, ctm.d, ctm.e, ctm.f);
	}
}

static void
svg_dev_stroke_state(fz_context *ctx, svg_device *sdev, const fz_stroke_state *stroke_state, fz_matrix ctm)
{
	fz_buffer *out = sdev->out;
	float exp;

	exp = fz_matrix_expansion(ctm);
	if (exp == 0)
		exp = 1;
	exp = stroke_state->linewidth/exp;

	fz_append_printf(ctx, out, " stroke-width=\"%g\"", exp);
	fz_append_printf(ctx, out, " stroke-linecap=\"%s\"",
		(stroke_state->start_cap == FZ_LINECAP_SQUARE ? "square" :
			(stroke_state->start_cap == FZ_LINECAP_ROUND ? "round" : "butt")));
	if (stroke_state->dash_len != 0)
	{
		int i;
		fz_append_printf(ctx, out, " stroke-dasharray=");
		for (i = 0; i < stroke_state->dash_len; i++)
			fz_append_printf(ctx, out, "%c%g", (i == 0 ? '\"' : ','), stroke_state->dash_list[i]);
		fz_append_printf(ctx, out, "\"");
		if (stroke_state->dash_phase != 0)
			fz_append_printf(ctx, out, " stroke-dashoffset=\"%g\"", stroke_state->dash_phase);
	}
	if (stroke_state->linejoin == FZ_LINEJOIN_MITER || stroke_state->linejoin == FZ_LINEJOIN_MITER_XPS)
		fz_append_printf(ctx, out, " stroke-miterlimit=\"%g\"", stroke_state->miterlimit);
	fz_append_printf(ctx, out, " stroke-linejoin=\"%s\"",
		(stroke_state->linejoin == FZ_LINEJOIN_BEVEL ? "bevel" :
			(stroke_state->linejoin == FZ_LINEJOIN_ROUND ? "round" : "miter")));
}

static unsigned int
svg_hex_color(fz_context *ctx, fz_colorspace *colorspace, const float *color, fz_color_params color_params)
{
	float rgb[3];
	int r, g, b;

	if (colorspace != fz_device_rgb(ctx))
	{
		fz_convert_color(ctx, colorspace, color, fz_device_rgb(ctx), rgb, NULL, color_params);
		color = rgb;
	}

	r = fz_clampi(255 * color[0] + 0.5f, 0, 255);
	g = fz_clampi(255 * color[1] + 0.5f, 0, 255);
	b = fz_clampi(255 * color[2] + 0.5f, 0, 255);

	return (r << 16) | (g << 8) | b;
}

static void
svg_dev_fill_color(fz_context *ctx, svg_device *sdev, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_buffer *out = sdev->out;
	if (colorspace)
	{
		int rgb = svg_hex_color(ctx, colorspace, color, color_params);
		if (rgb != 0) /* black is the default value */
			fz_append_printf(ctx, out, " fill=\"#%06x\"", rgb);
	}
	else
		fz_append_printf(ctx, out, " fill=\"none\"");
	if (alpha != 1)
		fz_append_printf(ctx, out, " fill-opacity=\"%g\"", alpha);
}

static void
svg_dev_stroke_color(fz_context *ctx, svg_device *sdev, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_buffer *out = sdev->out;
	if (colorspace)
		fz_append_printf(ctx, out, " fill=\"none\" stroke=\"#%06x\"", svg_hex_color(ctx, colorspace, color, color_params));
	else
		fz_append_printf(ctx, out, " fill=\"none\" stroke=\"none\"");
	if (alpha != 1)
		fz_append_printf(ctx, out, " stroke-opacity=\"%g\"", alpha);
}

static void
svg_font_family(fz_context *ctx, char buf[], int size, const char *name)
{
	/* Remove "ABCDEF+" prefix and "-Bold" suffix. */
	char *p = strchr(name, '+');
	if (p) fz_strlcpy(buf, p+1, size);
	else fz_strlcpy(buf, name, size);
	p = strrchr(buf, '-');
	if (p) *p = 0;
}

static int
find_first_char(fz_context *ctx, const fz_text_span *span, int i)
{
	for (; i < span->len; ++i)
		if (span->items[i].ucs >= 0)
			return i;
	return i;
}

static int
find_next_line_break(fz_context *ctx, const fz_text_span *span, fz_matrix inv_tm, int i)
{
	fz_point p, old_p;

	old_p.x = span->items[i].x;
	old_p.y = span->items[i].y;
	old_p = fz_transform_point(old_p, inv_tm);

	for (++i; i < span->len; ++i)
	{
		if (span->items[i].ucs >= 0)
		{
			p.x = span->items[i].x;
			p.y = span->items[i].y;
			p = fz_transform_point(p, inv_tm);
			if (span->wmode == 0)
			{
				if (p.y != old_p.y)
					return i;
			}
			else
			{
				if (p.x != old_p.x)
					return i;
			}
			old_p = p;
		}
	}

	return i;
}

static float
svg_cluster_advance(fz_context *ctx, const fz_text_span *span, int i, int end)
{
	int n = 1;
	while (i + n < end && span->items[i + n].gid == -1)
		++n;
	if (n > 1)
		return fz_advance_glyph(ctx, span->font, span->items[i].gid, span->wmode) / n;
	return 0; /* this value is never used (since n==1) */
}

static void
svg_dev_text_span(fz_context *ctx, svg_device *sdev, fz_matrix ctm, const fz_text_span *span)
{
	fz_buffer *out = sdev->out;
	char font_family[100];
	int is_bold, is_italic;
	fz_matrix tm, inv_tm, final_tm;
	fz_point p;
	float font_size;
	fz_text_item *it;
	int start, end, i;
	float cluster_advance = 0;

	if (span->len == 0)
	{
		fz_append_printf(ctx, out, "/>\n");
		return;
	}

	tm = span->trm;
	font_size = fz_matrix_expansion(tm);
	final_tm.a = tm.a / font_size;
	final_tm.b = tm.b / font_size;
	final_tm.c = -tm.c / font_size;
	final_tm.d = -tm.d / font_size;
	final_tm.e = 0;
	final_tm.f = 0;
	inv_tm = fz_invert_matrix(final_tm);
	final_tm = fz_concat(final_tm, ctm);

	tm.e = span->items[0].x;
	tm.f = span->items[0].y;

	svg_font_family(ctx, font_family, sizeof font_family, fz_font_name(ctx, span->font));
	is_bold = fz_font_is_bold(ctx, span->font);
	is_italic = fz_font_is_italic(ctx, span->font);

	fz_append_printf(ctx, out, " xml:space=\"preserve\"");
	fz_append_printf(ctx, out, " transform=\"matrix(%M)\"", &final_tm);
	fz_append_printf(ctx, out, " font-size=\"%g\"", font_size);
	fz_append_printf(ctx, out, " font-family=\"%s\"", font_family);
	if (is_bold) fz_append_printf(ctx, out, " font-weight=\"bold\"");
	if (is_italic) fz_append_printf(ctx, out, " font-style=\"italic\"");
	if (span->wmode != 0) fz_append_printf(ctx, out, " writing-mode=\"tb\"");

	fz_append_byte(ctx, out, '>');

	start = find_first_char(ctx, span, 0);
	while (start < span->len)
	{
		end = find_next_line_break(ctx, span, inv_tm, start);

		p.x = span->items[start].x;
		p.y = span->items[start].y;
		p = fz_transform_point(p, inv_tm);
		if (span->items[start].gid >= 0)
			cluster_advance = svg_cluster_advance(ctx, span, start, end);
		if (span->wmode == 0)
			fz_append_printf(ctx, out, "<tspan y=\"%g\" x=\"%g", p.y, p.x);
		else
			fz_append_printf(ctx, out, "<tspan x=\"%g\" y=\"%g", p.x, p.y);
		for (i = start + 1; i < end; ++i)
		{
			it = &span->items[i];
			if (it->gid >= 0)
				cluster_advance = svg_cluster_advance(ctx, span, i, end);
			if (it->ucs >= 0)
			{
				if (it->gid >= 0)
				{
					p.x = it->x;
					p.y = it->y;
					p = fz_transform_point(p, inv_tm);
				}
				else
				{
					/* we have no glyph (such as in a ligature) -- advance a bit */
					if (span->wmode == 0)
						p.x += font_size * cluster_advance;
					else
						p.y += font_size * cluster_advance;
				}
				fz_append_printf(ctx, out, " %g", span->wmode == 0 ? p.x : p.y);
			}
		}
		fz_append_printf(ctx, out, "\">");
		for (i = start; i < end; ++i)
		{
			it = &span->items[i];
			if (it->ucs >= 0)
			{
				int c = it->ucs;
				if (c >= 32 && c <= 127 && c != '<' && c != '&' && c != '>')
					fz_append_byte(ctx, out, c);
				else
					fz_append_printf(ctx, out, "&#x%04x;", c);
			}
		}
		fz_append_printf(ctx, out, "</tspan>");

		start = find_first_char(ctx, span, end);
	}

	fz_append_printf(ctx, out, "</text>\n");
}

static font *
svg_dev_text_span_as_paths_defs(fz_context *ctx, fz_device *dev, fz_text_span *span, fz_matrix ctm)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;
	int i, font_idx;
	font *fnt;

	for (font_idx = 0; font_idx < sdev->num_fonts; font_idx++)
	{
		if (sdev->fonts[font_idx].font == span->font)
			break;
	}
	if (font_idx == sdev->num_fonts)
	{
		/* New font */
		if (font_idx == sdev->max_fonts)
		{
			int newmax = sdev->max_fonts * 2;
			if (newmax == 0)
				newmax = 4;
			sdev->fonts = fz_realloc_array(ctx, sdev->fonts, newmax, font);
			memset(&sdev->fonts[font_idx], 0, (newmax - font_idx) * sizeof(font));
			sdev->max_fonts = newmax;
		}
		sdev->fonts[font_idx].id = sdev->id++;
		sdev->fonts[font_idx].font = fz_keep_font(ctx, span->font);
		sdev->num_fonts++;
	}
	fnt = &sdev->fonts[font_idx];

	for (i=0; i < span->len; i++)
	{
		fz_text_item *it = &span->items[i];
		int gid = it->gid;

		if (gid < 0)
			continue;
		if (gid >= fnt->max_sentlist)
		{
			int j;
			fnt->sentlist = fz_realloc_array(ctx, fnt->sentlist, gid+1, char);
			for (j = fnt->max_sentlist; j <= gid; j++)
				fnt->sentlist[j] = 0;
			fnt->max_sentlist = gid+1;
		}
		if (!fnt->sentlist[gid])
		{
			/* Need to send this one */
			fz_path *path;
			out = start_def(ctx, sdev, 1);
			if (fz_font_ft_face(ctx, span->font))
			{
				path = fz_outline_glyph(ctx, span->font, gid, fz_identity);
				if (path)
				{
					fz_append_printf(ctx, out, "<path id=\"font_%d_%d\"", fnt->id, gid);
					svg_dev_path(ctx, sdev, path);
					fz_append_printf(ctx, out, "/>\n");
					fz_drop_path(ctx, path);
				}
				else
				{
					fz_append_printf(ctx, out, "<g id=\"font_%d_%d\"></g>\n", fnt->id, gid);
				}
			}
			else if (fz_font_t3_procs(ctx, span->font))
			{
				fz_append_printf(ctx, out, "<g id=\"font_%d_%d\">\n", fnt->id, gid);
				fz_run_t3_glyph(ctx, span->font, gid, fz_identity, dev);
				fnt = &sdev->fonts[font_idx]; /* recursion may realloc the font array! */
				fz_append_printf(ctx, out, "</g>\n");
			}
			out = end_def(ctx, sdev, 1);
			fnt->sentlist[gid] = 1;
		}
	}
	return fnt;
}

static void
svg_dev_data_text(fz_context *ctx, fz_buffer *out, int c)
{
	if (c > 0)
	{
		fz_append_string(ctx, out, " data-text=\"");
		if (c == '&')
			fz_append_string(ctx, out, "&amp;");
		else if (c == '"')
			fz_append_string(ctx, out, "&quot;");
		else if (c >= 32 && c < 127)
			fz_append_byte(ctx, out, c);
		else
			fz_append_printf(ctx, out, "&#x%04x;", c);
		fz_append_byte(ctx, out, '"');
	}
}

static void
svg_dev_text_span_as_paths_fill(fz_context *ctx, fz_device *dev, const fz_text_span *span, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, font *fnt, fz_color_params color_params)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;
	fz_matrix trm, mtx;
	int i;

	/* Rely on the fact that trm.{e,f} == 0 */
	trm.a = span->trm.a;
	trm.b = span->trm.b;
	trm.c = span->trm.c;
	trm.d = span->trm.d;
	trm.e = 0;
	trm.f = 0;

	for (i=0; i < span->len; i++)
	{
		fz_text_item *it = &span->items[i];
		int gid = it->gid;
		if (gid < 0)
			continue;

		trm.e = it->x;
		trm.f = it->y;
		mtx = fz_concat(trm, ctm);

		fz_append_string(ctx, out, "<use");
		svg_dev_data_text(ctx, out, it->ucs);
		fz_append_printf(ctx, out, " xlink:href=\"#font_%d_%d\"", fnt->id, gid);
		svg_dev_ctm(ctx, sdev, mtx);
		svg_dev_fill_color(ctx, sdev, colorspace, color, alpha, color_params);
		fz_append_printf(ctx, out, "/>\n");
	}
}

static void
svg_dev_text_span_as_paths_stroke(fz_context *ctx, fz_device *dev, const fz_text_span *span,
	const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, font *fnt, fz_color_params color_params)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;
	fz_matrix trm, mtx;
	int i;

	/* Rely on the fact that trm.{e,f} == 0 */
	trm.a = span->trm.a;
	trm.b = span->trm.b;
	trm.c = span->trm.c;
	trm.d = span->trm.d;
	trm.e = 0;
	trm.f = 0;

	for (i=0; i < span->len; i++)
	{
		fz_text_item *it = &span->items[i];
		int gid = it->gid;
		if (gid < 0)
			continue;

		trm.e = it->x;
		trm.f = it->y;
		mtx = fz_concat(trm, ctm);

		fz_append_string(ctx, out, "<use");
		svg_dev_data_text(ctx, out, it->ucs);
		fz_append_printf(ctx, out, " xlink:href=\"#font_%d_%d\"", fnt->id, gid);
		svg_dev_stroke_state(ctx, sdev, stroke, mtx);
		svg_dev_ctm(ctx, sdev, mtx);
		svg_dev_stroke_color(ctx, sdev, colorspace, color, alpha, color_params);
		fz_append_printf(ctx, out, "/>\n");
	}
}

/* Entry points */

static void
svg_dev_fill_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;

	fz_append_printf(ctx, out, "<path");
	svg_dev_ctm(ctx, sdev, ctm);
	svg_dev_path(ctx, sdev, path);
	svg_dev_fill_color(ctx, sdev, colorspace, color, alpha, color_params);
	if (even_odd)
		fz_append_printf(ctx, out, " fill-rule=\"evenodd\"");
	fz_append_printf(ctx, out, "/>\n");
}

static void
svg_dev_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;

	fz_append_printf(ctx, out, "<path");
	svg_dev_ctm(ctx, sdev, ctm);
	svg_dev_stroke_state(ctx, sdev, stroke, fz_identity);
	svg_dev_stroke_color(ctx, sdev, colorspace, color, alpha, color_params);
	svg_dev_path(ctx, sdev, path);
	fz_append_printf(ctx, out, "/>\n");
}

static void
svg_dev_clip_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out;

	int num = sdev->id++;

	out = start_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<clipPath id=\"clip_%d\">\n", num);
	fz_append_printf(ctx, out, "<path");
	svg_dev_ctm(ctx, sdev, ctm);
	svg_dev_path(ctx, sdev, path);
	if (even_odd)
		fz_append_printf(ctx, out, " fill-rule=\"evenodd\"");
	fz_append_printf(ctx, out, "/>\n</clipPath>\n");
	out = end_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<g clip-path=\"url(#clip_%d)\">\n", num);
}

static void
svg_dev_clip_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	svg_device *sdev = (svg_device*)dev;

	fz_buffer *out;
	fz_rect bounds;
	int num = sdev->id++;
	float white[3] = { 1, 1, 1 };

	bounds = fz_bound_path(ctx, path, stroke, ctm);

	out = start_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<mask id=\"mask_%d\" x=\"%g\" y=\"%g\" width=\"%g\" height=\"%g\" maskUnits=\"userSpaceOnUse\" maskContentUnits=\"userSpaceOnUse\">\n",
		num, bounds.x0, bounds.y0, bounds.x1 - bounds.x0, bounds.y1 - bounds.y0);
	fz_append_printf(ctx, out, "<path");
	svg_dev_ctm(ctx, sdev, ctm);
	svg_dev_stroke_state(ctx, sdev, stroke, fz_identity);
	svg_dev_stroke_color(ctx, sdev, fz_device_rgb(ctx), white, 1, fz_default_color_params);
	svg_dev_path(ctx, sdev, path);
	fz_append_printf(ctx, out, "/>\n</mask>\n");
	out = end_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<g mask=\"url(#mask_%d)\">\n", num);
}

static void
svg_dev_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;
	font *fnt;
	fz_text_span *span;

	if (sdev->text_as_text)
	{
		for (span = text->head; span; span = span->next)
		{
			fz_append_printf(ctx, out, "<text");
			svg_dev_fill_color(ctx, sdev, colorspace, color, alpha, color_params);
			svg_dev_text_span(ctx, sdev, ctm, span);
		}
	}
	else
	{
		for (span = text->head; span; span = span->next)
		{
			fnt = svg_dev_text_span_as_paths_defs(ctx, dev, span, ctm);
			svg_dev_text_span_as_paths_fill(ctx, dev, span, ctm, colorspace, color, alpha, fnt, color_params);
		}
	}
}

static void
svg_dev_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;
	font *fnt;
	fz_text_span *span;

	if (sdev->text_as_text)
	{
		for (span = text->head; span; span = span->next)
		{
			fz_append_printf(ctx, out, "<text");
			svg_dev_fill_color(ctx, sdev, colorspace, color, alpha, color_params);
			svg_dev_text_span(ctx, sdev, ctm, span);
		}
	}
	else
	{
		for (span = text->head; span; span = span->next)
		{
			fnt = svg_dev_text_span_as_paths_defs(ctx, dev, span, ctm);
			svg_dev_text_span_as_paths_stroke(ctx, dev, span, stroke, ctm, colorspace, color, alpha, fnt, color_params);
		}
	}
}

static void
svg_dev_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;

	fz_rect bounds;
	int num = sdev->id++;
	float white[3] = { 1, 1, 1 };
	font *fnt;
	fz_text_span *span;

	bounds = fz_bound_text(ctx, text, NULL, ctm);

	out = start_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<mask id=\"mask_%d\" x=\"%g\" y=\"%g\" width=\"%g\" height=\"%g\"",
			num, bounds.x0, bounds.y0, bounds.x1 - bounds.x0, bounds.y1 - bounds.y0);
	fz_append_printf(ctx, out, " maskUnits=\"userSpaceOnUse\" maskContentUnits=\"userSpaceOnUse\">\n");
	if (sdev->text_as_text)
	{
		for (span = text->head; span; span = span->next)
		{
			fz_append_printf(ctx, out, "<text");
			svg_dev_fill_color(ctx, sdev, fz_device_rgb(ctx), white, 1, fz_default_color_params);
			svg_dev_text_span(ctx, sdev, ctm, span);
		}
	}
	else
	{
		for (span = text->head; span; span = span->next)
		{
			fnt = svg_dev_text_span_as_paths_defs(ctx, dev, span, ctm);
			svg_dev_text_span_as_paths_fill(ctx, dev, span, ctm, fz_device_rgb(ctx), white, 1.0f, fnt, fz_default_color_params);
		}
	}
	fz_append_printf(ctx, out, "</mask>\n");
	out = end_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<g mask=\"url(#mask_%d)\">\n", num);
}

static void
svg_dev_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	svg_device *sdev = (svg_device*)dev;

	fz_buffer *out;
	fz_rect bounds;
	int num = sdev->id++;
	float white[3] = { 255, 255, 255 };
	font *fnt;
	fz_text_span *span;

	bounds = fz_bound_text(ctx, text, NULL, ctm);

	out = start_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<mask id=\"mask_%d\" x=\"%g\" y=\"%g\" width=\"%g\" height=\"%g\"",
		num, bounds.x0, bounds.y0, bounds.x1 - bounds.x0, bounds.y1 - bounds.y0);
	fz_append_printf(ctx, out, " maskUnits=\"userSpaceOnUse\" maskContentUnits=\"userSpaceOnUse\">\n");
	if (sdev->text_as_text)
	{
		for (span = text->head; span; span = span->next)
		{
			fz_append_printf(ctx, out, "<text");
			svg_dev_stroke_state(ctx, sdev, stroke, fz_identity);
			svg_dev_stroke_color(ctx, sdev, fz_device_rgb(ctx), white, 1, fz_default_color_params);
			svg_dev_text_span(ctx, sdev, ctm, span);
		}
	}
	else
	{
		for (span = text->head; span; span = span->next)
		{
			fnt = svg_dev_text_span_as_paths_defs(ctx, dev, span, ctm);
			svg_dev_text_span_as_paths_stroke(ctx, dev, span, stroke, ctm, fz_device_rgb(ctx), white, 1.0f, fnt, fz_default_color_params);
		}
	}
	fz_append_printf(ctx, out, "</mask>\n");
	out = end_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<g mask=\"url(#mask_%d)\">\n", num);
}

static void
svg_dev_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;
	fz_text_span *span;

	float black[3] = { 0, 0, 0};

	if (sdev->text_as_text)
	{
		for (span = text->head; span; span = span->next)
		{
			fz_append_printf(ctx, out, "<text");
			svg_dev_fill_color(ctx, sdev, fz_device_rgb(ctx), black, 0.0f, fz_default_color_params);
			svg_dev_text_span(ctx, sdev, ctm, span);
		}
	}
}

/* We spot repeated images, and send them just once using
 * defs. Unfortunately, for pathological files, such
 * as the example in Bug695988, this can cause viewers to
 * have conniptions. We therefore have an option that is
 * made to avoid this (reuse-images=no). */
static void
svg_send_image(fz_context *ctx, svg_device *sdev, fz_image *img, fz_color_params color_params)
{
	fz_buffer *out = sdev->out;
	int i;
	int id;

	if (sdev->reuse_images)
	{
		for (i = sdev->num_images-1; i >= 0; i--)
			if (img == sdev->images[i].image)
				break;
		if (i >= 0)
		{
			fz_append_printf(ctx, out, "<use xlink:href=\"#image_%d\" x=\"0\" y=\"0\" width=\"%d\" height=\"%d\"/>\n",
					sdev->images[i].id, img->w, img->h);
			return;
		}

		/* We need to send this image for the first time */
		if (sdev->num_images == sdev->max_images)
		{
			int new_max = sdev->max_images * 2;
			if (new_max == 0)
				new_max = 32;
			sdev->images = fz_realloc_array(ctx, sdev->images, new_max, image);
			sdev->max_images = new_max;
		}

		id = sdev->id++;

		fz_append_printf(ctx, out, "<image id=\"image_%d\" width=\"%d\" height=\"%d\" xlink:href=\"", id, img->w, img->h);
		fz_append_image_as_data_uri(ctx, out, img);
		fz_append_printf(ctx, out, "\"/>\n");

		sdev->images[sdev->num_images].id = id;
		sdev->images[sdev->num_images].image = fz_keep_image(ctx, img);
		sdev->num_images++;
	}
	else
	{
		fz_append_printf(ctx, out, "<image width=\"%d\" height=\"%d\" xlink:href=\"", img->w, img->h);
		fz_append_image_as_data_uri(ctx, out, img);
		fz_append_printf(ctx, out, "\"/>\n");
	}
}

static void
svg_dev_fill_image(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;

	fz_matrix local_ctm = ctm;
	fz_matrix scale = { 0 };

	if (alpha == 0)
		return;

	scale.a = 1.0f / image->w;
	scale.d = 1.0f / image->h;

	local_ctm = fz_concat(scale, ctm);
	fz_append_printf(ctx, out, "<g");
	if (alpha != 1.0f)
		fz_append_printf(ctx, out, " opacity=\"%g\"", alpha);
	svg_dev_ctm(ctx, sdev, local_ctm);
	fz_append_printf(ctx, out, ">\n");
	svg_send_image(ctx, sdev, image, color_params);
	fz_append_printf(ctx, out, "</g>\n");
}

static void
svg_dev_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;
	fz_irect bbox;
	fz_pixmap *pix;
	fz_rect scissor = fz_device_current_scissor(ctx, dev);

	if (alpha == 0)
		return;

	if (fz_is_infinite_rect(scissor))
	{
		scissor.x0 = 0;
		scissor.x1 = sdev->page_width;
		scissor.y0 = 0;
		scissor.y1 = sdev->page_height;
	}

	bbox = fz_round_rect(fz_intersect_rect(fz_bound_shade(ctx, shade, ctm), scissor));
	if (fz_is_empty_irect(bbox))
		return;
	pix = fz_new_pixmap_with_bbox(ctx, fz_device_rgb(ctx), bbox, NULL, 1);
	fz_clear_pixmap(ctx, pix);

	fz_try(ctx)
	{
		fz_paint_shade(ctx, shade, NULL, ctm, pix, color_params, bbox, NULL, NULL);
		if (alpha != 1.0f)
			fz_append_printf(ctx, out, "<g opacity=\"%g\">\n", alpha);
		fz_append_printf(ctx, out, "<image x=\"%d\" y=\"%d\" width=\"%d\" height=\"%d\" xlink:href=\"", pix->x, pix->y, pix->w, pix->h);
		fz_append_pixmap_as_data_uri(ctx, out, pix);
		fz_append_printf(ctx, out, "\"/>\n");
		if (alpha != 1.0f)
			fz_append_printf(ctx, out, "</g>\n");
	}
	fz_always(ctx)
	{
		fz_drop_pixmap(ctx, pix);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
svg_dev_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out;
	fz_matrix local_ctm = ctm;
	fz_matrix scale = { 0 };
	int mask = sdev->id++;

	scale.a = 1.0f / image->w;
	scale.d = 1.0f / image->h;

	local_ctm = fz_concat(scale, ctm);
	out = start_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<mask id=\"mask_%d\">\n", mask);
	svg_send_image(ctx, sdev, image, color_params);
	fz_append_printf(ctx, out, "</mask>\n");
	out = end_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<rect x=\"0\" y=\"0\" width=\"%d\" height=\"%d\"", image->w, image->h);
	svg_dev_fill_color(ctx, sdev, colorspace, color, alpha, color_params);
	svg_dev_ctm(ctx, sdev, local_ctm);
	fz_append_printf(ctx, out, " mask=\"url(#mask_%d)\"/>\n", mask);
}

static void
svg_dev_clip_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, fz_rect scissor)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out;
	fz_matrix local_ctm = ctm;
	fz_matrix scale = { 0 };
	int mask = sdev->id++;

	scale.a = 1.0f / image->w;
	scale.d = 1.0f / image->h;

	local_ctm = fz_concat(scale, ctm);
	out = start_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<mask id=\"mask_%d\">\n<g", mask);
	svg_dev_ctm(ctx, sdev, local_ctm);
	fz_append_printf(ctx, out, ">\n");
	svg_send_image(ctx, sdev, image, fz_default_color_params/* FIXME */);
	fz_append_printf(ctx, out, "</g>\n</mask>\n");
	out = end_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<g mask=\"url(#mask_%d)\">\n", mask);
}

static void
svg_dev_pop_clip(fz_context *ctx, fz_device *dev)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;

	/* FIXME */
	fz_append_printf(ctx, out, "</g>\n");
}

static void
svg_dev_begin_mask(fz_context *ctx, fz_device *dev, fz_rect bbox, int luminosity, fz_colorspace *colorspace, const float *color, fz_color_params color_params)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out;
	int mask = sdev->id++;

	out = start_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<mask id=\"mask_%d\">\n", mask);

	if (dev->container_len > 0)
		dev->container[dev->container_len-1].user = mask;
}

static void
svg_dev_end_mask(fz_context *ctx, fz_device *dev)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;
	int mask = 0;

	if (dev->container_len > 0)
		mask = dev->container[dev->container_len-1].user;

	fz_append_printf(ctx, out, "\"/>\n</mask>\n");
	out = end_def(ctx, sdev, 0);
	fz_append_printf(ctx, out, "<g mask=\"url(#mask_%d)\">\n", mask);
}

static void
svg_dev_begin_group(fz_context *ctx, fz_device *dev, fz_rect bbox, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;

	/* SVG only supports normal/multiply/screen/darken/lighten,
	 * but we'll send them all, as the spec says that unrecognised
	 * ones are treated as normal. */
	static char *blend_names[] = {
		"normal",	/* FZ_BLEND_NORMAL */
		"multiply",	/* FZ_BLEND_MULTIPLY */
		"screen",	/* FZ_BLEND_SCREEN */
		"overlay",	/* FZ_BLEND_OVERLAY */
		"darken",	/* FZ_BLEND_DARKEN */
		"lighten",	/* FZ_BLEND_LIGHTEN */
		"color-dodge",	/* FZ_BLEND_COLOR_DODGE */
		"color-burn",	/* FZ_BLEND_COLOR_BURN */
		"hard-light",	/* FZ_BLEND_HARD_LIGHT */
		"soft-light",	/* FZ_BLEND_SOFT_LIGHT */
		"difference",	/* FZ_BLEND_DIFFERENCE */
		"exclusion",	/* FZ_BLEND_EXCLUSION */
		"hue",		/* FZ_BLEND_HUE */
		"saturation",	/* FZ_BLEND_SATURATION */
		"color",	/* FZ_BLEND_COLOR */
		"luminosity",	/* FZ_BLEND_LUMINOSITY */
	};

	if (blendmode < FZ_BLEND_NORMAL || blendmode > FZ_BLEND_LUMINOSITY)
		blendmode = FZ_BLEND_NORMAL;
	if (blendmode != FZ_BLEND_NORMAL && (sdev->blend_bitmask & (1<<blendmode)) == 0)
		sdev->blend_bitmask |= (1<<blendmode);

	/* FIXME: Handle alpha == 0 somehow? */
	/* SVG 1.1 doesn't support adequate blendmodes/knockout etc, so just ignore it for now */
	if (alpha == 1)
		fz_append_printf(ctx, out, "<g");
	else
		fz_append_printf(ctx, out, "<g opacity=\"%g\"", alpha);
	if (blendmode != FZ_BLEND_NORMAL)
		fz_append_printf(ctx, out, " style=\"mix-blend-mode:%s\"", blend_names[blendmode]);
	fz_append_printf(ctx, out, ">\n");
}

static void
svg_dev_end_group(fz_context *ctx, fz_device *dev)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;

	fz_append_printf(ctx, out, "</g>\n");
}

static int
svg_dev_begin_tile(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out;
	int num;
	tile *t;

	if (sdev->num_tiles == sdev->max_tiles)
	{
		int n = (sdev->num_tiles == 0 ? 4 : sdev->num_tiles * 2);

		sdev->tiles = fz_realloc_array(ctx, sdev->tiles, n, tile);
		sdev->max_tiles = n;
	}
	num = sdev->num_tiles++;
	t = &sdev->tiles[num];
	t->area = area;
	t->view = view;
	t->ctm = ctm;
	t->pattern = sdev->id++;

	xstep = fabsf(xstep);
	ystep = fabsf(ystep);
	if (xstep == 0 || ystep == 0) {
		fz_warn(ctx, "Pattern cannot have x or ystep == 0.");
		if (xstep == 0)
			xstep = 1;
		if (ystep == 0)
			ystep = 1;
	}

	t->step.x = xstep;
	t->step.y = ystep;

	/* view = area of our reference tile in pattern space.
	 * area = area to tile into in pattern space.
	 * xstep/ystep = pattern repeat step in pattern space.
	 * All of these need to be transformed by ctm to get to device space.
	 * SVG only allows us to specify pattern tiles as axis aligned
	 * rectangles, so we send these through as is, and ensure that the
	 * correct matrix is used on the fill.
	 */

	/* The first thing we do is to capture the contents of the pattern
	 * as a def we can reuse. */
	out = start_def(ctx, sdev, 1);
	fz_append_printf(ctx, out, "<g id=\"pattern_tile_%d\">\n", t->pattern);

	return 0;
}

static void
svg_dev_end_tile(fz_context *ctx, fz_device *dev)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;
	int num, cp = -1;
	tile *t;
	fz_matrix inverse;
	float x, y, w, h;

	if (sdev->num_tiles == 0)
		return;
	num = --sdev->num_tiles;
	t = &sdev->tiles[num];

	fz_append_printf(ctx, out, "</g>\n");

	/* In svg, the reference tile is taken from (x,y) to (x+width,y+height)
	 * and is repeated at (x+n*width,y+m*height) for all integer n and m.
	 * This means that width and height generally correspond to xstep and
	 * ystep. There are exceptional cases where we have to break this
	 * though; when xstep/ystep are smaller than the width/height of the
	 * pattern tile, we need to render the pattern contents several times
	 * to ensure that the pattern tile contains everything. */

	fz_append_printf(ctx, out, "<pattern id=\"pattern_%d\" patternUnits=\"userSpaceOnUse\" patternContentUnits=\"userSpaceOnUse\"",
		t->pattern);
	fz_append_printf(ctx, out, " x=\"0\" y=\"0\" width=\"%g\" height=\"%g\">\n",
		t->step.x, t->step.y);

	if (t->view.x0 > 0 || t->step.x < t->view.x1 || t->view.y0 > 0 || t->step.y < t->view.y1)
	{
		cp = sdev->id++;
		fz_append_printf(ctx, out, "<clipPath id=\"clip_%d\">\n", cp);
		fz_append_printf(ctx, out, "<path d=\"M %g %g L %g %g L %g %g L %g %g Z\"/>\n",
			t->view.x0, t->view.y0,
			t->view.x1, t->view.y0,
			t->view.x1, t->view.y1,
			t->view.x0, t->view.y1);
		fz_append_printf(ctx, out, "</clipPath>\n");
		fz_append_printf(ctx, out, "<g clip-path=\"url(#clip_%d)\">\n", cp);
	}

	/* All the pattern contents will have their own ctm applied. Let's
	 * undo the current one to allow for this */
	inverse = fz_invert_matrix(t->ctm);
	fz_append_printf(ctx, out, "<g");
	svg_dev_ctm(ctx, sdev, inverse);
	fz_append_printf(ctx, out, ">\n");

	w = t->view.x1 - t->view.x0;
	h = t->view.y1 - t->view.y0;

	for (x = 0; x > -w; x -= t->step.x)
		for (y = 0; y > -h; y -= t->step.y)
			fz_append_printf(ctx, out, "<use x=\"%g\" y=\"%g\" xlink:href=\"#pattern_tile_%d\"/>\n", x, y, t->pattern);

	fz_append_printf(ctx, out, "</g>\n");
	if (cp != -1)
		fz_append_printf(ctx, out, "</g>\n");
	fz_append_printf(ctx, out, "</pattern>\n");
	out = end_def(ctx, sdev, 1);

	/* Finally, fill a rectangle with the pattern. */
	fz_append_printf(ctx, out, "<rect");
	svg_dev_ctm(ctx, sdev, t->ctm);
	fz_append_printf(ctx, out, " fill=\"url(#pattern_%d)\" x=\"%g\" y=\"%g\" width=\"%g\" height=\"%g\"/>\n",
		t->pattern, t->area.x0, t->area.y0, t->area.x1 - t->area.x0, t->area.y1 - t->area.y0);
}

static void
svg_dev_begin_layer(fz_context *ctx, fz_device *dev, const char *name)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;

	sdev->layers++;
	fz_append_printf(ctx, out, "<g id=\"layer_%d\" data-name=\"%s\">\n", sdev->layers, name);
}

static void
svg_dev_end_layer(fz_context *ctx, fz_device *dev)
{
	svg_device *sdev = (svg_device*)dev;
	fz_buffer *out = sdev->out;

	if (sdev->layers == 0)
		return;

	sdev->layers--;
	fz_append_printf(ctx, out, "</g>\n");
}

static void
svg_dev_close_device(fz_context *ctx, fz_device *dev)
{
	svg_device *sdev = (svg_device*)dev;
	fz_output *out = sdev->real_out;

	while (sdev->layers > 0)
	{
		fz_append_string(ctx, sdev->main, "</g>\n");
		sdev->layers--;
	}

	if (sdev->save_id)
		*sdev->save_id = sdev->id;

	fz_write_string(ctx, out, "<svg");
	fz_write_string(ctx, out, " xmlns=\"http://www.w3.org/2000/svg\"");
	fz_write_string(ctx, out, " xmlns:xlink=\"http://www.w3.org/1999/xlink\"");
	fz_write_string(ctx, out, " version=\"1.1\"");
	fz_write_printf(ctx, out, " width=\"%gpt\" height=\"%gpt\" viewBox=\"0 0 %g %g\">\n",
		sdev->page_width, sdev->page_height, sdev->page_width, sdev->page_height);

	if (sdev->defs->len > 0)
	{
		fz_write_printf(ctx, out, "<defs>\n");
		fz_write_buffer(ctx, out, sdev->defs);
		fz_write_printf(ctx, out, "</defs>\n");
	}

	fz_write_buffer(ctx, out, sdev->main);

	fz_write_printf(ctx, out, "</svg>\n");
}

static void
svg_dev_drop_device(fz_context *ctx, fz_device *dev)
{
	svg_device *sdev = (svg_device*)dev;
	int i;

	fz_free(ctx, sdev->tiles);
	fz_drop_buffer(ctx, sdev->defs);
	fz_drop_buffer(ctx, sdev->main);
	for (i = 0; i < sdev->num_fonts; i++)
	{
		fz_drop_font(ctx, sdev->fonts[i].font);
		fz_free(ctx, sdev->fonts[i].sentlist);
	}
	fz_free(ctx, sdev->fonts);
	for (i = 0; i < sdev->num_images; i++)
	{
		fz_drop_image(ctx, sdev->images[i].image);
	}
	fz_free(ctx, sdev->images);
}

fz_device *fz_new_svg_device_with_id(fz_context *ctx, fz_output *out, float page_width, float page_height, int text_format, int reuse_images, int *id)
{
	svg_device *dev = fz_new_derived_device(ctx, svg_device);

	dev->super.close_device = svg_dev_close_device;
	dev->super.drop_device = svg_dev_drop_device;

	dev->super.fill_path = svg_dev_fill_path;
	dev->super.stroke_path = svg_dev_stroke_path;
	dev->super.clip_path = svg_dev_clip_path;
	dev->super.clip_stroke_path = svg_dev_clip_stroke_path;

	dev->super.fill_text = svg_dev_fill_text;
	dev->super.stroke_text = svg_dev_stroke_text;
	dev->super.clip_text = svg_dev_clip_text;
	dev->super.clip_stroke_text = svg_dev_clip_stroke_text;
	dev->super.ignore_text = svg_dev_ignore_text;

	dev->super.fill_shade = svg_dev_fill_shade;
	dev->super.fill_image = svg_dev_fill_image;
	dev->super.fill_image_mask = svg_dev_fill_image_mask;
	dev->super.clip_image_mask = svg_dev_clip_image_mask;

	dev->super.pop_clip = svg_dev_pop_clip;

	dev->super.begin_mask = svg_dev_begin_mask;
	dev->super.end_mask = svg_dev_end_mask;
	dev->super.begin_group = svg_dev_begin_group;
	dev->super.end_group = svg_dev_end_group;

	dev->super.begin_tile = svg_dev_begin_tile;
	dev->super.end_tile = svg_dev_end_tile;

	dev->super.begin_layer = svg_dev_begin_layer;
	dev->super.end_layer = svg_dev_end_layer;

	dev->real_out = out;
	dev->in_defs = 0;
	dev->defs = fz_new_buffer(ctx, 4096);
	dev->main = fz_new_buffer(ctx, 4096);
	dev->out = dev->main;

	dev->save_id = id;
	dev->id = id ? *id : 1;
	dev->layers = 0;
	dev->text_as_text = (text_format == FZ_SVG_TEXT_AS_TEXT);
	dev->reuse_images = reuse_images;
	dev->page_width = page_width;
	dev->page_height = page_height;

	return (fz_device*)dev;
}

fz_device *fz_new_svg_device(fz_context *ctx, fz_output *out, float page_width, float page_height, int text_format, int reuse_images)
{
	return fz_new_svg_device_with_id(ctx, out, page_width, page_height, text_format, reuse_images, NULL);
}
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#include "mupdf/fitz/config.h"

#ifndef OCR_DISABLED

#include <climits>
#include "tesseract/baseapi.h"
#include "tesseract/capi.h"          // for ETEXT_DESC

extern "C" {

#include "allheaders.h"

#include "tessocr.h"

/* Now the actual allocations to be used for leptonica. Unfortunately
 * we have to use a nasty global here. */
static fz_context *leptonica_mem = NULL;

void *leptonica_malloc(size_t size)
{
	void *ret = Memento_label(fz_malloc_no_throw(leptonica_mem, size), "leptonica_malloc");
#ifdef DEBUG_ALLOCS
	printf("%d LEPTONICA_MALLOC(%p) %d -> %p\n", event++, leptonica_mem, (int)size, ret);
	fflush(stdout);
#endif
	return ret;
}

void leptonica_free(void *ptr)
{
#ifdef DEBUG_ALLOCS
	printf("%d LEPTONICA_FREE(%p) %p\n", event++, leptonica_mem, ptr);
	fflush(stdout);
#endif
	fz_free(leptonica_mem, ptr);
}

void *leptonica_calloc(size_t numelm, size_t elemsize)
{
	void *ret = leptonica_malloc(numelm * elemsize);

	if (ret)
		memset(ret, 0, numelm * elemsize);
#ifdef DEBUG_ALLOCS
	printf("%d LEPTONICA_CALLOC %d,%d -> %p\n", event++, (int)numelm, (int)elemsize, ret);
	fflush(stdout);
#endif
	return ret;
}

/* Not currently actually used */
void *leptonica_realloc(void *ptr, size_t blocksize)
{
	void *ret = fz_realloc_no_throw(leptonica_mem, ptr, blocksize);

#ifdef DEBUG_ALLOCS
	printf("%d LEPTONICA_REALLOC %p,%d -> %p\n", event++, ptr, (int)blocksize, ret);
	fflush(stdout);
#endif
	return ret;
}

#if TESSERACT_MAJOR_VERSION >= 5

static bool
load_file(const char* filename, std::vector<char>* data)
{
	bool result = false;
	FILE *fp = fopen(filename, "rb");
	if (fp == NULL)
		return false;

	fseek(fp, 0, SEEK_END);
	long size = ftell(fp);
	fseek(fp, 0, SEEK_SET);

	// Trying to open a directory on Linux sets size to LONG_MAX. Catch it here.
	if (size > 0 && size < LONG_MAX)
	{
		// reserve an extra byte in case caller wants to append a '\0' character
		data->reserve(size + 1);
		data->resize(size);
		result = static_cast<long>(fread(&(*data)[0], 1, size, fp)) == size;
	}
	fclose(fp);
	return result;
}

static bool
tess_file_reader(const char *fname, std::vector<char> *out)
{
	/* FIXME: Look for inbuilt ones. */

	/* Then under TESSDATA */
	return load_file(fname, out);
}

#else

static bool
load_file(const char* filename, GenericVector<char>* data)
{
	bool result = false;
	FILE *fp = fopen(filename, "rb");
	if (fp == NULL)
		return false;

	fseek(fp, 0, SEEK_END);
	long size = ftell(fp);
	fseek(fp, 0, SEEK_SET);

	// Trying to open a directory on Linux sets size to LONG_MAX. Catch it here.
	if (size > 0 && size < LONG_MAX)
	{
		// reserve an extra byte in case caller wants to append a '\0' character
		data->reserve(size + 1);
		data->resize_no_init(size);
		result = static_cast<long>(fread(&(*data)[0], 1, size, fp)) == size;
	}
	fclose(fp);
	return result;
}

static bool
tess_file_reader(const STRING& fname, GenericVector<char> *out)
{
	/* FIXME: Look for inbuilt ones. */

	/* Then under TESSDATA */
	return load_file(fname.c_str(), out);
}
#endif

static void
set_leptonica_mem(fz_context *ctx)
{
	int die = 0;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	die = (leptonica_mem != NULL);
	if (!die)
		leptonica_mem = ctx;
	fz_unlock(ctx, FZ_LOCK_ALLOC);
	if (die)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Attempt to use Tesseract from 2 threads at once!");
}

static void
clear_leptonica_mem(fz_context *ctx)
{
	int die = 0;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	die = (leptonica_mem == NULL);
	if (!die)
		leptonica_mem = NULL;
	fz_unlock(ctx, FZ_LOCK_ALLOC);
	if (die)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Attempt to use Tesseract from 2 threads at once!");
}

void *ocr_init(fz_context *ctx, const char *language, const char *datadir)
{
	tesseract::TessBaseAPI *api;

	set_leptonica_mem(ctx);
	setPixMemoryManager(leptonica_malloc, leptonica_free);
	api = new tesseract::TessBaseAPI();

	if (api == NULL)
	{
		clear_leptonica_mem(ctx);
		setPixMemoryManager(malloc, free);
		fz_throw(ctx, FZ_ERROR_GENERIC, "Tesseract initialisation failed");
	}

	if (language == NULL || language[0] == 0)
		language = "eng";

	// Initialize tesseract-ocr with English, without specifying tessdata path
	if (api->Init(datadir, 0, /* data, data_size */
		language,
		tesseract::OcrEngineMode::OEM_DEFAULT,
		NULL, 0, /* configs, configs_size */
		NULL, NULL, /* vars_vec */
		false, /* set_only_non_debug_params */
		&tess_file_reader))
	{
		delete api;
		clear_leptonica_mem(ctx);
		setPixMemoryManager(malloc, free);
		fz_throw(ctx, FZ_ERROR_GENERIC, "Tesseract initialisation failed");
	}

	return api;
}

void ocr_fin(fz_context *ctx, void *api_)
{
	tesseract::TessBaseAPI *api = (tesseract::TessBaseAPI *)api_;

	if (api == NULL)
		return;

	api->End();
	delete api;
	clear_leptonica_mem(ctx);
	setPixMemoryManager(malloc, free);
}

static inline int isbigendian(void)
{
	static const int one = 1;
	return *(char*)&one == 0;
}


static Pix *
ocr_set_image(fz_context *ctx, tesseract::TessBaseAPI *api, fz_pixmap *pix)
{
	Pix *image = pixCreateHeader(pix->w, pix->h, 8);

	if (image == NULL)
		fz_throw(ctx, FZ_ERROR_MEMORY, "Tesseract image creation failed");
	pixSetData(image, (l_uint32 *)pix->samples);
	pixSetPadBits(image, 1);
	pixSetXRes(image, pix->xres);
	pixSetYRes(image, pix->yres);

	if (!isbigendian())
	{
		/* Frizzle the image */
		int x, y;
		uint32_t *d = (uint32_t *)pix->samples;
		for (y = pix->h; y > 0; y--)
			for (x = pix->w>>2; x > 0; x--)
			{
				uint32_t v = *d;
				((uint8_t *)d)[0] = v>>24;
				((uint8_t *)d)[1] = v>>16;
				((uint8_t *)d)[2] = v>>8;
				((uint8_t *)d)[3] = v;
				d++;
			}
	}
	/* pixWrite("test.pnm", image, IFF_PNM); */

	api->SetImage(image);

	return image;
}

static void
ocr_clear_image(fz_context *ctx, Pix *image)
{
	pixSetData(image, NULL);
	pixDestroy(&image);
}

typedef struct {
	fz_context *ctx;
	void *arg;
	int (*progress)(fz_context *, void *, int progress);
} progress_arg;

static bool
do_cancel(void *arg, int dummy)
{
	return true;
}

static bool
progress_callback(ETEXT_DESC *monitor, int l, int r, int t, int b)
{
	progress_arg *details = (progress_arg *)monitor->cancel_this;
	int cancel;

	if (!details->progress)
		return false;

	cancel = details->progress(details->ctx, details->arg, monitor->progress);
	if (cancel)
		monitor->cancel = do_cancel;

	return false;
}

void ocr_recognise(fz_context *ctx,
		void *api_,
		fz_pixmap *pix,
		void (*callback)(fz_context *ctx,
				void *arg,
				int unicode,
				const char *font_name,
				const int *line_bbox,
				const int *word_bbox,
				const int *char_bbox,
				int pointsize),
		int (*progress)(fz_context *ctx,
				void *arg,
				int progress),
		void *arg)
{
	tesseract::TessBaseAPI *api = (tesseract::TessBaseAPI *)api_;
	Pix *image;
	int code;
	int word_bbox[4];
	int char_bbox[4];
	int line_bbox[4];
	bool bold, italic, underlined, monospace, serif, smallcaps;
	int pointsize, font_id;
	const char* font_name;
	ETEXT_DESC monitor;
	progress_arg details;

	if (api == NULL)
		return;

	image = ocr_set_image(ctx, api, pix);

	monitor.cancel = nullptr;
	monitor.cancel_this = &details;
	details.ctx = ctx;
	details.arg = arg;
	details.progress = progress;
	monitor.progress_callback2 = progress_callback;

	code = api->Recognize(&monitor);
	if (code < 0)
	{
		ocr_clear_image(ctx, image);
		fz_throw(ctx, FZ_ERROR_GENERIC, "OCR recognise failed");
	}

	if (!isbigendian())
	{
		/* Frizzle the image */
		int x, y;
		uint32_t *d = (uint32_t *)pix->samples;
		for (y = pix->h; y > 0; y--)
			for (x = pix->w>>2; x > 0; x--)
			{
				uint32_t v = *d;
				((uint8_t *)d)[0] = v>>24;
				((uint8_t *)d)[1] = v>>16;
				((uint8_t *)d)[2] = v>>8;
				((uint8_t *)d)[3] = v;
				d++;
			}
	}

	tesseract::ResultIterator *res_it = api->GetIterator();

	fz_try(ctx)
	{
		while (!res_it->Empty(tesseract::RIL_BLOCK))
		{
			if (res_it->Empty(tesseract::RIL_WORD))
			{
				res_it->Next(tesseract::RIL_WORD);
				continue;
			}

			res_it->BoundingBox(tesseract::RIL_TEXTLINE,
					line_bbox, line_bbox+1,
					line_bbox+2, line_bbox+3);
			res_it->BoundingBox(tesseract::RIL_WORD,
					word_bbox, word_bbox+1,
					word_bbox+2, word_bbox+3);
			font_name = res_it->WordFontAttributes(&bold,
							&italic,
							&underlined,
							&monospace,
							&serif,
							&smallcaps,
							&pointsize,
							&font_id);
			do
			{
				const char *graph = res_it->GetUTF8Text(tesseract::RIL_SYMBOL);
				if (graph && graph[0] != 0)
				{
					int unicode;
					res_it->BoundingBox(tesseract::RIL_SYMBOL,
							char_bbox, char_bbox+1,
							char_bbox+2, char_bbox+3);
					fz_chartorune(&unicode, graph);
					callback(ctx, arg, unicode, font_name, line_bbox, word_bbox, char_bbox, pointsize);
				}
				delete[] graph;
				res_it->Next(tesseract::RIL_SYMBOL);
			}
			while (!res_it->Empty(tesseract::RIL_BLOCK) &&
				!res_it->IsAtBeginningOf(tesseract::RIL_WORD));
		}
	}
	fz_always(ctx)
	{
		delete res_it;
		ocr_clear_image(ctx, image);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

}

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef TESSOCR_H
#define TESSOCR_H

#include "mupdf/fitz.h"

void *ocr_init(fz_context *ctx, const char *lang, const char *datadir);

void ocr_fin(fz_context *ctx, void *api);

void ocr_recognise(fz_context *ctx,
		void *api,
		fz_pixmap *pix,
		void (*callback)(fz_context *ctx,
				void *arg,
				int unicode,
				const char *font_name,
				const int *line_bbox,
				const int *word_bbox,
				const int *char_bbox,
				int pointsize),
		int (*progress)(fz_context *ctx,
				void *arg,
				int progress),
		void *arg);

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include "color-imp.h"

typedef struct
{
	fz_device super;
	int *is_color;
	float threshold;
	int options;
	fz_device *passthrough;
	int resolved;
} fz_test_device;

static int
is_rgb_color(float threshold, float r, float g, float b)
{
	float rg_diff = fz_abs(r - g);
	float rb_diff = fz_abs(r - b);
	float gb_diff = fz_abs(g - b);
	return rg_diff > threshold || rb_diff > threshold || gb_diff > threshold;
}

static int
is_rgb_color_u8(int threshold_u8, int r, int g, int b)
{
	int rg_diff = fz_absi(r - g);
	int rb_diff = fz_absi(r - b);
	int gb_diff = fz_absi(g - b);
	return rg_diff > threshold_u8 || rb_diff > threshold_u8 || gb_diff > threshold_u8;
}

static void
fz_test_color(fz_context *ctx, fz_test_device *t, fz_colorspace *colorspace, const float *color, fz_color_params color_params)
{
	if (!*t->is_color && colorspace && fz_colorspace_type(ctx, colorspace) != FZ_COLORSPACE_GRAY)
	{
		if (colorspace == fz_device_rgb(ctx))
		{
			if (is_rgb_color(t->threshold, color[0], color[1], color[2]))
			{
				*t->is_color = 2;
				t->resolved = 1;
				if (t->passthrough == NULL)
					fz_throw(ctx, FZ_ERROR_ABORT, "Page found as color; stopping interpretation");
			}
		}
		else
		{
			float rgb[3];
			fz_convert_color(ctx, colorspace, color, fz_device_rgb(ctx), rgb, NULL, color_params);
			if (is_rgb_color(t->threshold, rgb[0], rgb[1], rgb[2]))
			{
				*t->is_color = 2;
				t->resolved = 1;
				if (t->passthrough == NULL)
				{
					fz_throw(ctx, FZ_ERROR_ABORT, "Page found as color; stopping interpretation");
				}
			}
		}
	}
}

static void
fz_test_fill_path(fz_context *ctx, fz_device *dev_, const fz_path *path, int even_odd, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->resolved == 0 && alpha != 0.0f)
		fz_test_color(ctx, dev, colorspace, color, color_params);
	if (dev->passthrough)
		fz_fill_path(ctx, dev->passthrough, path, even_odd, ctm, colorspace, color, alpha, color_params);
}

static void
fz_test_stroke_path(fz_context *ctx, fz_device *dev_, const fz_path *path, const fz_stroke_state *stroke,
	fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->resolved == 0 && alpha != 0.0f)
		fz_test_color(ctx, dev, colorspace, color, color_params);
	if (dev->passthrough)
		fz_stroke_path(ctx, dev->passthrough, path, stroke, ctm, colorspace, color, alpha, color_params);
}

static void
fz_test_fill_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->resolved == 0 && alpha != 0.0f)
		fz_test_color(ctx, dev, colorspace, color, color_params);
	if (dev->passthrough)
		fz_fill_text(ctx, dev->passthrough, text, ctm, colorspace, color, alpha, color_params);
}

static void
fz_test_stroke_text(fz_context *ctx, fz_device *dev_, const fz_text *text, const fz_stroke_state *stroke,
	fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->resolved == 0 && alpha != 0.0f)
		fz_test_color(ctx, dev, colorspace, color, color_params);
	if (dev->passthrough)
		fz_stroke_text(ctx, dev->passthrough, text, stroke, ctm, colorspace, color, alpha, color_params);
}

struct shadearg
{
	fz_test_device *dev;
	fz_shade *shade;
	fz_color_params color_params;
};

static void
prepare_vertex(fz_context *ctx, void *arg_, fz_vertex *v, const float *color)
{
	struct shadearg *arg = arg_;
	fz_test_device *dev = arg->dev;
	fz_shade *shade = arg->shade;
	if (!shade->use_function)
		fz_test_color(ctx, dev, shade->colorspace, color, arg->color_params);
}

static void
fz_test_fill_shade(fz_context *ctx, fz_device *dev_, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->resolved == 0)
	{
		if ((dev->options & FZ_TEST_OPT_SHADINGS) == 0)
		{
			if (fz_colorspace_type(ctx, shade->colorspace) != FZ_COLORSPACE_GRAY)
			{
				/* Don't test every pixel. Upgrade us from "black and white" to "probably color" */
				if (*dev->is_color == 0)
					*dev->is_color = 1;
				dev->resolved = 1;
				if (dev->passthrough == NULL)
					fz_throw(ctx, FZ_ERROR_ABORT, "Page found as color; stopping interpretation");
			}
		}
		else
		{
			if (shade->use_function)
			{
				int i;
				for (i = 0; i < 256; i++)
					fz_test_color(ctx, dev, shade->colorspace, shade->function[i], color_params);
			}
			else
			{
				struct shadearg arg;
				arg.dev = dev;
				arg.shade = shade;
				arg.color_params = color_params;
				fz_process_shade(ctx, shade, ctm, fz_device_current_scissor(ctx, dev_), prepare_vertex, NULL, &arg);
			}
		}
	}
	if (dev->passthrough)
		fz_fill_shade(ctx, dev->passthrough, shade, ctm, alpha, color_params);
}

static void fz_test_fill_compressed_8bpc_image(fz_context *ctx, fz_test_device *dev, fz_image *image, fz_stream *stream, fz_color_params color_params)
{
	unsigned int count = (unsigned int)image->w * (unsigned int)image->h;
	unsigned int i;

	if (image->colorspace == fz_device_rgb(ctx))
	{
		int threshold_u8 = dev->threshold * 255;
		for (i = 0; i < count; i++)
		{
			int r = fz_read_byte(ctx, stream);
			int g = fz_read_byte(ctx, stream);
			int b = fz_read_byte(ctx, stream);
			if (is_rgb_color_u8(threshold_u8, r, g, b))
			{
				*dev->is_color = 1;
				dev->resolved = 1;
				if (dev->passthrough == NULL)
					fz_throw(ctx, FZ_ERROR_ABORT, "Page found as color; stopping interpretation");
				break;
			}
		}
	}
	else
	{
		fz_color_converter cc;
		unsigned int n = (unsigned int)image->n;

		fz_init_cached_color_converter(ctx, &cc, image->colorspace, fz_device_rgb(ctx), NULL, color_params);

		fz_try(ctx)
		{
			for (i = 0; i < count; i++)
			{
				float cs[FZ_MAX_COLORS];
				float ds[FZ_MAX_COLORS];
				unsigned int k;

				for (k = 0; k < n; k++)
					cs[k] = fz_read_byte(ctx, stream) / 255.0f;

				cc.convert(ctx, &cc, ds, cs);

				if (is_rgb_color(dev->threshold, ds[0], ds[1], ds[2]))
				{
					*dev->is_color = 1;
					dev->resolved = 1;
					if (dev->passthrough == NULL)
						fz_throw(ctx, FZ_ERROR_ABORT, "Page found as color; stopping interpretation");
					break;
				}
			}
		}
		fz_always(ctx)
			fz_fin_cached_color_converter(ctx, &cc);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
}

static void
fz_test_fill_other_image(fz_context *ctx, fz_test_device *dev, fz_pixmap *pix, fz_color_params color_params)
{
	unsigned int count, i, k, h, sa;
	size_t ss;
	unsigned char *s;

	count = pix->w;
	h = pix->h;
	s = pix->samples;
	sa = pix->alpha;
	ss = pix->stride - pix->w * (size_t)pix->n;

	if (pix->colorspace == fz_device_rgb(ctx))
	{
		int threshold_u8 = dev->threshold * 255;
		while (h--)
		{
			for (i = 0; i < count; i++)
			{
				if ((!sa || s[3] != 0) && is_rgb_color_u8(threshold_u8, s[0], s[1], s[2]))
				{
					*dev->is_color = 1;
					dev->resolved = 1;
					if (dev->passthrough == NULL)
						fz_throw(ctx, FZ_ERROR_ABORT, "Page found as color; stopping interpretation");
					break;
				}
				s += 3 + sa;
			}
			s += ss;
		}
	}
	else
	{
		fz_color_converter cc;
		unsigned int n = (unsigned int)pix->n-1;

		fz_init_cached_color_converter(ctx, &cc, pix->colorspace, fz_device_rgb(ctx), NULL, color_params);

		fz_try(ctx)
		{
			while (h--)
			{
				for (i = 0; i < count; i++)
				{
					float cs[FZ_MAX_COLORS];
					float ds[FZ_MAX_COLORS];

					for (k = 0; k < n; k++)
						cs[k] = (*s++) / 255.0f;
					if (sa && *s++ == 0)
						continue;

					cc.convert(ctx, &cc, ds, cs);

					if (is_rgb_color(dev->threshold, ds[0], ds[1], ds[2]))
					{
						*dev->is_color = 1;
						dev->resolved = 1;
						if (dev->passthrough == NULL)
							fz_throw(ctx, FZ_ERROR_ABORT, "Page found as color; stopping interpretation");
						break;
					}
				}
				s += ss;
			}
		}
		fz_always(ctx)
			fz_fin_cached_color_converter(ctx, &cc);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
}


static void
fz_test_fill_image(fz_context *ctx, fz_device *dev_, fz_image *image, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	while (dev->resolved == 0) /* So we can break out */
	{
		fz_compressed_buffer *buffer;

		if (*dev->is_color || !image->colorspace || fz_colorspace_is_gray(ctx, image->colorspace))
			break;

		if ((dev->options & FZ_TEST_OPT_IMAGES) == 0)
		{
			/* Don't test every pixel. Upgrade us from "black and white" to "probably color" */
			if (*dev->is_color == 0)
				*dev->is_color = 1;
			dev->resolved = 1;
			if (dev->passthrough == NULL)
				fz_throw(ctx, FZ_ERROR_ABORT, "Page found as color; stopping interpretation");
			break;
		}

		buffer = fz_compressed_image_buffer(ctx, image);
		if (buffer && image->bpc == 8)
		{
			fz_stream *stream = fz_open_compressed_buffer(ctx, buffer);
			fz_try(ctx)
				fz_test_fill_compressed_8bpc_image(ctx, dev, image, stream, color_params);
			fz_always(ctx)
				fz_drop_stream(ctx, stream);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
		else
		{
			fz_pixmap *pix = fz_get_pixmap_from_image(ctx, image, NULL, NULL, 0, 0);
			if (pix == NULL) /* Should never happen really, but... */
				break;

			fz_try(ctx)
				fz_test_fill_other_image(ctx, dev, pix, color_params);
			fz_always(ctx)
				fz_drop_pixmap(ctx, pix);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
		break;
	}
	if (dev->passthrough)
		fz_fill_image(ctx, dev->passthrough, image, ctm, alpha, color_params);
}

static void
fz_test_fill_image_mask(fz_context *ctx, fz_device *dev_, fz_image *image, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->resolved == 0)
	{
		/* We assume that at least some of the image pixels are non-zero */
		fz_test_color(ctx, dev, colorspace, color, color_params);
	}
	if (dev->passthrough)
		fz_fill_image_mask(ctx, dev->passthrough, image, ctm, colorspace, color, alpha, color_params);
}

static void
fz_test_clip_path(fz_context *ctx, fz_device *dev_, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_clip_path(ctx, dev->passthrough, path, even_odd, ctm, scissor);
}

static void
fz_test_clip_stroke_path(fz_context *ctx, fz_device *dev_, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_clip_stroke_path(ctx, dev->passthrough, path, stroke, ctm, scissor);
}

static void
fz_test_clip_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_clip_text(ctx, dev->passthrough, text, ctm, scissor);
}

static void
fz_test_clip_stroke_text(fz_context *ctx, fz_device *dev_, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_clip_stroke_text(ctx, dev->passthrough, text, stroke, ctm, scissor);
}

static void
fz_test_ignore_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_ignore_text(ctx, dev->passthrough, text, ctm);
}

static void
fz_test_clip_image_mask(fz_context *ctx, fz_device *dev_, fz_image *img, fz_matrix ctm, fz_rect scissor)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_clip_image_mask(ctx, dev->passthrough, img, ctm, scissor);
}

static void
fz_test_pop_clip(fz_context *ctx, fz_device *dev_)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_pop_clip(ctx, dev->passthrough);
}

static void
fz_test_begin_mask(fz_context *ctx, fz_device *dev_, fz_rect rect, int luminosity, fz_colorspace *cs, const float *bc, fz_color_params color_params)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_begin_mask(ctx, dev->passthrough, rect, luminosity, cs, bc, color_params);
}

static void
fz_test_end_mask(fz_context *ctx, fz_device *dev_)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_end_mask(ctx, dev->passthrough);
}

static void
fz_test_begin_group(fz_context *ctx, fz_device *dev_, fz_rect rect, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_begin_group(ctx, dev->passthrough, rect, cs, isolated, knockout, blendmode, alpha);
}

static void
fz_test_end_group(fz_context *ctx, fz_device *dev_)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_end_group(ctx, dev->passthrough);
}

static int
fz_test_begin_tile(fz_context *ctx, fz_device *dev_, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		return fz_begin_tile_id(ctx, dev->passthrough, area, view, xstep, ystep, ctm, id);
	else
		return 0;
}

static void
fz_test_end_tile(fz_context *ctx, fz_device *dev_)
{
	fz_test_device *dev = (fz_test_device*)dev_;

	if (dev->passthrough)
		fz_end_tile(ctx, dev->passthrough);
}

fz_device *
fz_new_test_device(fz_context *ctx, int *is_color, float threshold, int options, fz_device *passthrough)
{
	fz_test_device *dev = fz_new_derived_device(ctx, fz_test_device);

	dev->super.fill_path = fz_test_fill_path;
	dev->super.stroke_path = fz_test_stroke_path;
	dev->super.fill_text = fz_test_fill_text;
	dev->super.stroke_text = fz_test_stroke_text;
	dev->super.fill_shade = fz_test_fill_shade;
	dev->super.fill_image = fz_test_fill_image;
	dev->super.fill_image_mask = fz_test_fill_image_mask;

	if (passthrough)
	{
		dev->super.clip_path = fz_test_clip_path;
		dev->super.clip_stroke_path = fz_test_clip_stroke_path;
		dev->super.clip_text = fz_test_clip_text;
		dev->super.clip_stroke_text = fz_test_clip_stroke_text;
		dev->super.ignore_text = fz_test_ignore_text;
		dev->super.clip_image_mask = fz_test_clip_image_mask;
		dev->super.pop_clip = fz_test_pop_clip;
		dev->super.begin_mask = fz_test_begin_mask;
		dev->super.end_mask = fz_test_end_mask;
		dev->super.begin_group = fz_test_begin_group;
		dev->super.end_group = fz_test_end_group;
		dev->super.begin_tile = fz_test_begin_tile;
		dev->super.end_tile = fz_test_end_tile;
	}

	dev->is_color = is_color;
	dev->options = options;
	dev->threshold = threshold;
	dev->passthrough = passthrough;
	dev->resolved = 0;

	*dev->is_color = 0;

	return (fz_device*)dev;
}
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//
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//
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#include "mupdf/fitz.h"

#include <string.h>

fz_text *
fz_new_text(fz_context *ctx)
{
	fz_text *text = fz_malloc_struct(ctx, fz_text);
	text->refs = 1;
	return text;
}

fz_text *
fz_keep_text(fz_context *ctx, const fz_text *textc)
{
	fz_text *text = (fz_text *)textc; /* Explicit cast away of const */

	return fz_keep_imp(ctx, text, &text->refs);
}

void
fz_drop_text(fz_context *ctx, const fz_text *textc)
{
	fz_text *text = (fz_text *)textc; /* Explicit cast away of const */

	if (fz_drop_imp(ctx, text, &text->refs))
	{
		fz_text_span *span = text->head;
		while (span)
		{
			fz_text_span *next = span->next;
			fz_drop_font(ctx, span->font);
			fz_free(ctx, span->items);
			fz_free(ctx, span);
			span = next;
		}
		fz_free(ctx, text);
	}
}

static fz_text_span *
fz_new_text_span(fz_context *ctx, fz_font *font, int wmode, int bidi_level, fz_bidi_direction markup_dir, fz_text_language language, fz_matrix trm)
{
	fz_text_span *span = fz_malloc_struct(ctx, fz_text_span);
	span->font = fz_keep_font(ctx, font);
	span->wmode = wmode;
	span->bidi_level = bidi_level;
	span->markup_dir = markup_dir;
	span->language = language;
	span->trm = trm;
	span->trm.e = 0;
	span->trm.f = 0;
	return span;
}

static fz_text_span *
fz_add_text_span(fz_context *ctx, fz_text *text, fz_font *font, int wmode, int bidi_level, fz_bidi_direction markup_dir, fz_text_language language, fz_matrix trm)
{
	if (!text->tail)
	{
		text->head = text->tail = fz_new_text_span(ctx, font, wmode, bidi_level, markup_dir, language, trm);
	}
	else if (text->tail->font != font ||
		text->tail->wmode != wmode ||
		text->tail->bidi_level != bidi_level ||
		text->tail->markup_dir != markup_dir ||
		text->tail->language != language ||
		text->tail->trm.a != trm.a ||
		text->tail->trm.b != trm.b ||
		text->tail->trm.c != trm.c ||
		text->tail->trm.d != trm.d)
	{
		text->tail = text->tail->next = fz_new_text_span(ctx, font, wmode, bidi_level, markup_dir, language, trm);
	}
	return text->tail;
}

static void
fz_grow_text_span(fz_context *ctx, fz_text_span *span, int n)
{
	int new_cap = span->cap;
	if (span->len + n < new_cap)
		return;
	while (span->len + n > new_cap)
		new_cap = new_cap + 36;
	span->items = fz_realloc_array(ctx, span->items, new_cap, fz_text_item);
	span->cap = new_cap;
}

void
fz_show_glyph(fz_context *ctx, fz_text *text, fz_font *font, fz_matrix trm, int gid, int ucs, int wmode, int bidi_level, fz_bidi_direction markup_dir, fz_text_language lang)
{
	fz_text_span *span;

	if (text->refs != 1)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot modify shared text objects");

	span = fz_add_text_span(ctx, text, font, wmode, bidi_level, markup_dir, lang, trm);

	fz_grow_text_span(ctx, span, 1);

	span->items[span->len].ucs = ucs;
	span->items[span->len].gid = gid;
	span->items[span->len].x = trm.e;
	span->items[span->len].y = trm.f;
	span->len++;
}

fz_matrix
fz_show_string(fz_context *ctx, fz_text *text, fz_font *user_font, fz_matrix trm, const char *s,
	int wmode, int bidi_level, fz_bidi_direction markup_dir, fz_text_language language)
{
	fz_font *font;
	int gid, ucs;
	float adv;

	while (*s)
	{
		s += fz_chartorune(&ucs, s);
		gid = fz_encode_character_with_fallback(ctx, user_font, ucs, 0, language, &font);
		fz_show_glyph(ctx, text, font, trm, gid, ucs, wmode, bidi_level, markup_dir, language);
		adv = fz_advance_glyph(ctx, font, gid, wmode);
		if (wmode == 0)
			trm = fz_pre_translate(trm, adv, 0);
		else
			trm = fz_pre_translate(trm, 0, -adv);
	}

	return trm;
}

fz_matrix
fz_measure_string(fz_context *ctx, fz_font *user_font, fz_matrix trm, const char *s,
	int wmode, int bidi_level, fz_bidi_direction markup_dir, fz_text_language language)
{
	fz_font *font;
	int gid, ucs;
	float adv;

	while (*s)
	{
		s += fz_chartorune(&ucs, s);
		gid = fz_encode_character_with_fallback(ctx, user_font, ucs, 0, language, &font);
		adv = fz_advance_glyph(ctx, font, gid, wmode);
		if (wmode == 0)
			trm = fz_pre_translate(trm, adv, 0);
		else
			trm = fz_pre_translate(trm, 0, -adv);
	}

	return trm;
}

fz_rect
fz_bound_text(fz_context *ctx, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm)
{
	fz_text_span *span;
	fz_matrix tm, trm;
	fz_rect gbox;
	fz_rect bbox;
	int i;

	bbox = fz_empty_rect;

	for (span = text->head; span; span = span->next)
	{
		if (span->len > 0)
		{
			tm = span->trm;
			for (i = 0; i < span->len; i++)
			{
				if (span->items[i].gid >= 0)
				{
					tm.e = span->items[i].x;
					tm.f = span->items[i].y;
					trm = fz_concat(tm, ctm);
					gbox = fz_bound_glyph(ctx, span->font, span->items[i].gid, trm);
					bbox = fz_union_rect(bbox, gbox);
				}
			}
		}
	}

	if (!fz_is_empty_rect(bbox))
	{
		if (stroke)
			bbox = fz_adjust_rect_for_stroke(ctx, bbox, stroke, ctm);

		/* Compensate for the glyph cache limited positioning precision */
		bbox.x0 -= 1;
		bbox.y0 -= 1;
		bbox.x1 += 1;
		bbox.y1 += 1;
	}

	return bbox;
}

fz_text_language fz_text_language_from_string(const char *str)
{
	fz_text_language lang;

	if (str == NULL)
		return FZ_LANG_UNSET;

	if (!strcmp(str, "zh-Hant") ||
			!strcmp(str, "zh-HK") ||
			!strcmp(str, "zh-MO") ||
			!strcmp(str, "zh-SG") ||
			!strcmp(str, "zh-TW"))
		return FZ_LANG_zh_Hant;
	if (!strcmp(str, "zh-Hans") ||
			!strcmp(str, "zh-CN"))
		return FZ_LANG_zh_Hans;

	/* 1st char */
	if (str[0] >= 'a' && str[0] <= 'z')
		lang = str[0] - 'a' + 1;
	else if (str[0] >= 'A' && str[0] <= 'Z')
		lang = str[0] - 'A' + 1;
	else
		return 0;

	/* 2nd char */
	if (str[1] >= 'a' && str[1] <= 'z')
		lang += 27*(str[1] - 'a' + 1);
	else if (str[1] >= 'A' && str[1] <= 'Z')
		lang += 27*(str[1] - 'A' + 1);
	else
		return 0; /* There are no valid 1 char language codes */

	/* 3nd char */
	if (str[2] >= 'a' && str[2] <= 'z')
		lang += 27*27*(str[2] - 'a' + 1);
	else if (str[2] >= 'A' && str[2] <= 'Z')
		lang += 27*27*(str[2] - 'A' + 1);

	/* We don't support iso 639-6 4 char codes, cos the standard
	 * has been withdrawn, and no one uses them. */
	return lang;
}

char *fz_string_from_text_language(char str[8], fz_text_language lang)
{
	int c;

	/* str is supposed to be at least 8 chars in size */
	if (str == NULL)
		return NULL;

	if (lang == FZ_LANG_zh_Hant)
		fz_strlcpy(str, "zh-Hant", 8);
	else if (lang == FZ_LANG_zh_Hans)
		fz_strlcpy(str, "zh-Hans", 8);
	else
	{
		c = lang % 27;
		lang = lang / 27;
		str[0] = c == 0 ? 0 : c - 1 + 'a';
		c = lang % 27;
		lang = lang / 27;
		str[1] = c == 0 ? 0 : c - 1 + 'a';
		c = lang % 27;
		str[2] = c == 0 ? 0 : c - 1 + 'a';
		str[3] = 0;
	}

	return str;
}







mupdf-1.21.1-source/source/fitz/time.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <sys/stat.h>

#ifdef _WIN32

#include <stdio.h>
#include <errno.h>
#include <time.h>
#include <windows.h>

#ifdef _MSC_VER
#ifndef _WINRT

#define DELTA_EPOCH_IN_MICROSECS 11644473600000000Ui64

int gettimeofday(struct timeval *tv, struct timezone *tz)
{
	FILETIME ft;
	unsigned __int64 tmpres = 0;

	if (tv)
	{
		GetSystemTimeAsFileTime(&ft);

		tmpres |= ft.dwHighDateTime;
		tmpres <<= 32;
		tmpres |= ft.dwLowDateTime;

		tmpres /= 10; /*convert into microseconds*/
		/*converting file time to unix epoch*/
		tmpres -= DELTA_EPOCH_IN_MICROSECS;
		tv->tv_sec = (long)(tmpres / 1000000UL);
		tv->tv_usec = (long)(tmpres % 1000000UL);
	}

	return 0;
}

#endif /* !_WINRT */
#endif /* _MSC_VER */

char *
fz_utf8_from_wchar(const wchar_t *s)
{
	const wchar_t *src = s;
	char *d;
	char *dst;
	int len = 1;

	while (*src)
	{
		len += fz_runelen(*src++);
	}

	d = Memento_label(malloc(len), "utf8_from_wchar");
	if (d != NULL)
	{
		dst = d;
		src = s;
		while (*src)
		{
			dst += fz_runetochar(dst, *src++);
		}
		*dst = 0;
	}
	return d;
}

wchar_t *
fz_wchar_from_utf8(const char *s)
{
	wchar_t *d, *r;
	int c;
	r = d = malloc((strlen(s) + 1) * sizeof(wchar_t));
	if (!r)
		return NULL;
	while (*s) {
		s += fz_chartorune(&c, s);
		/* Truncating c to a wchar_t can be problematic if c
		 * is 0x10000. */
		if (c >= 0x10000)
			c = FZ_REPLACEMENT_CHARACTER;
		*d++ = c;
	}
	*d = 0;
	return r;
}

void *
fz_fopen_utf8(const char *name, const char *mode)
{
	wchar_t *wname, *wmode;
	FILE *file;

	wname = fz_wchar_from_utf8(name);
	if (wname == NULL)
	{
		return NULL;
	}

	wmode = fz_wchar_from_utf8(mode);
	if (wmode == NULL)
	{
		free(wname);
		return NULL;
	}

	file = _wfopen(wname, wmode);

	free(wname);
	free(wmode);
	return file;
}

int
fz_remove_utf8(const char *name)
{
	wchar_t *wname;
	int n;

	wname = fz_wchar_from_utf8(name);
	if (wname == NULL)
	{
		errno = ENOMEM;
		return -1;
	}

	n = _wremove(wname);

	free(wname);
	return n;
}

char **
fz_argv_from_wargv(int argc, wchar_t **wargv)
{
	char **argv;
	int i;

	argv = Memento_label(calloc(argc, sizeof(char *)), "fz_argv");
	if (argv == NULL)
	{
		fprintf(stderr, "Out of memory while processing command line args!\n");
		exit(1);
	}

	for (i = 0; i < argc; i++)
	{
		argv[i] = Memento_label(fz_utf8_from_wchar(wargv[i]), "fz_arg");
		if (argv[i] == NULL)
		{
			fprintf(stderr, "Out of memory while processing command line args!\n");
			exit(1);
		}
	}

	return argv;
}

void
fz_free_argv(int argc, char **argv)
{
	int i;
	for (i = 0; i < argc; i++)
		free(argv[i]);
	free(argv);
}

int64_t
fz_stat_ctime(const char *path)
{
	struct _stat info;
	wchar_t *wpath;

	wpath = fz_wchar_from_utf8(path);
	if (wpath == NULL)
		return 0;

	if (_wstat(wpath, &info) < 0) {
		free(wpath);
		return 0;
	}

	free(wpath);
	return info.st_ctime;
}

int64_t
fz_stat_mtime(const char *path)
{
	struct _stat info;
	wchar_t *wpath;

	wpath = fz_wchar_from_utf8(path);
	if (wpath == NULL)
		return 0;

	if (_wstat(wpath, &info) < 0) {
		free(wpath);
		return 0;
	}

	free(wpath);
	return info.st_mtime;
}

#else

int64_t
fz_stat_ctime(const char *path)
{
	struct stat info;
	if (stat(path, &info) < 0)
		return 0;
	return info.st_ctime;
}

int64_t
fz_stat_mtime(const char *path)
{
	struct stat info;
	if (stat(path, &info) < 0)
		return 0;
	return info.st_mtime;
}

#endif /* _WIN32 */







mupdf-1.21.1-source/source/fitz/trace-device.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

typedef struct
{
	fz_device super;
	fz_output *out;
	int depth;
} fz_trace_device;

static void fz_trace_indent(fz_context *ctx, fz_output *out, int depth)
{
	while (depth-- > 0)
		fz_write_string(ctx, out, "    ");
}

static void
fz_trace_matrix(fz_context *ctx, fz_output *out, fz_matrix ctm)
{
	fz_write_printf(ctx, out, " transform=\"%g %g %g %g %g %g\"", ctm.a, ctm.b, ctm.c, ctm.d, ctm.e, ctm.f);
}

static void
fz_trace_color(fz_context *ctx, fz_output *out, fz_colorspace *colorspace, const float *color, float alpha)
{
	int i, n;
	if (colorspace)
	{
		n = fz_colorspace_n(ctx, colorspace);
		fz_write_printf(ctx, out, " colorspace=\"%s\" color=\"", fz_colorspace_name(ctx, colorspace));
		for (i = 0; i < n; i++)
			fz_write_printf(ctx, out, "%s%g", i == 0 ? "" : " ", color[i]);
		fz_write_printf(ctx, out, "\"");
	}
	if (alpha < 1)
		fz_write_printf(ctx, out, " alpha=\"%g\"", alpha);
}

static void
fz_trace_color_params(fz_context *ctx, fz_output *out, fz_color_params color_params)
{
	fz_write_printf(ctx, out, " ri=\"%d\" bp=\"%d\" op=\"%d\" opm=\"%d\"",
		color_params.ri, color_params.bp, color_params.op, color_params.opm);
}

static void
fz_trace_text_span(fz_context *ctx, fz_output *out, fz_text_span *span, int depth)
{
	int i;
	fz_trace_indent(ctx, out, depth);
	fz_write_printf(ctx, out, "<span font=\"%s\" wmode=\"%d\" bidi=\"%d\"", fz_font_name(ctx, span->font), span->wmode, span->bidi_level);
	fz_write_printf(ctx, out, " trm=\"%g %g %g %g\">\n", span->trm.a, span->trm.b, span->trm.c, span->trm.d);
	for (i = 0; i < span->len; i++)
	{
		int ucs = span->items[i].ucs;
		float adv = 0;
		if (span->items[i].gid >= 0) {
			adv = fz_advance_glyph(ctx, span->font, span->items[i].gid, span->wmode);
		}

		fz_trace_indent(ctx, out, depth+1);
		fz_write_string(ctx, out, "<g");
		if (span->items[i].ucs >= 0)
		{
			fz_write_string(ctx, out, " unicode=\"");
			switch (ucs)
			{
			default:
				if (ucs < 32)
					fz_write_printf(ctx, out, "&#x%x;", ucs);
				else
					fz_write_rune(ctx, out, ucs);
				break;
			case '&': fz_write_string(ctx, out, "&amp;"); break;
			case '\'': fz_write_string(ctx, out, "&apos;"); break;
			case '"': fz_write_string(ctx, out, "&quot;"); break;
			case '<': fz_write_string(ctx, out, "&lt;"); break;
			case '>': fz_write_string(ctx, out, "&gt;"); break;
			}
			fz_write_string(ctx, out, "\"");
		}
		if (span->items[i].gid >= 0)
		{
			char name[32];
			fz_get_glyph_name(ctx, span->font, span->items[i].gid, name, sizeof name);
			fz_write_printf(ctx, out, " glyph=\"%s\"", name);
		}

		fz_write_printf(ctx, out, " x=\"%g\" y=\"%g\" adv=\"%g\"/>\n", span->items[i].x, span->items[i].y, adv);
	}
	fz_trace_indent(ctx, out, depth);
	fz_write_string(ctx, out, "</span>\n");
}

static void
fz_trace_text(fz_context *ctx, fz_output *out, const fz_text *text, int depth)
{
	fz_text_span *span;
	for (span = text->head; span; span = span->next)
		fz_trace_text_span(ctx, out, span, depth);
}

static void
trace_moveto(fz_context *ctx, void *dev_, float x, float y)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<moveto x=\"%g\" y=\"%g\"/>\n", x, y);
}

static void
trace_lineto(fz_context *ctx, void *dev_, float x, float y)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<lineto x=\"%g\" y=\"%g\"/>\n", x, y);
}

static void
trace_curveto(fz_context *ctx, void *dev_, float x1, float y1, float x2, float y2, float x3, float y3)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<curveto x1=\"%g\" y1=\"%g\" x2=\"%g\" y2=\"%g\" x3=\"%g\" y3=\"%g\"/>\n", x1, y1, x2, y2, x3, y3);
}

static void
trace_close(fz_context *ctx, void *dev_)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<closepath/>\n");
}

static const fz_path_walker trace_path_walker =
{
	trace_moveto,
	trace_lineto,
	trace_curveto,
	trace_close
};

static void
fz_trace_path(fz_context *ctx, fz_trace_device *dev, const fz_path *path)
{
	dev->depth++;
	fz_walk_path(ctx, path, &trace_path_walker, dev);
	dev->depth--;
}

static void
fz_trace_fill_path(fz_context *ctx, fz_device *dev_, const fz_path *path, int even_odd, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<fill_path");
	if (even_odd)
		fz_write_printf(ctx, out, " winding=\"eofill\"");
	else
		fz_write_printf(ctx, out, " winding=\"nonzero\"");
	fz_trace_color(ctx, out, colorspace, color, alpha);
	fz_trace_color_params(ctx, out, color_params);
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, ">\n");
	fz_trace_path(ctx, dev, path);
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</fill_path>\n");
}

static void
fz_trace_stroke_path(fz_context *ctx, fz_device *dev_, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	int i;

	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<stroke_path");
	fz_write_printf(ctx, out, " linewidth=\"%g\"", stroke->linewidth);
	fz_write_printf(ctx, out, " miterlimit=\"%g\"", stroke->miterlimit);
	fz_write_printf(ctx, out, " linecap=\"%d,%d,%d\"", stroke->start_cap, stroke->dash_cap, stroke->end_cap);
	fz_write_printf(ctx, out, " linejoin=\"%d\"", stroke->linejoin);

	if (stroke->dash_len)
	{
		fz_write_printf(ctx, out, " dash_phase=\"%g\" dash=\"", stroke->dash_phase);
		for (i = 0; i < stroke->dash_len; i++)
			fz_write_printf(ctx, out, "%s%g", i > 0 ? " " : "", stroke->dash_list[i]);
		fz_write_printf(ctx, out, "\"");
	}

	fz_trace_color(ctx, out, colorspace, color, alpha);
	fz_trace_color_params(ctx, out, color_params);
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, ">\n");

	fz_trace_path(ctx, dev, path);

	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</stroke_path>\n");
}

static void
fz_trace_clip_path(fz_context *ctx, fz_device *dev_, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<clip_path");
	if (even_odd)
		fz_write_printf(ctx, out, " winding=\"eofill\"");
	else
		fz_write_printf(ctx, out, " winding=\"nonzero\"");
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, ">\n");
	fz_trace_path(ctx, dev, path);
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</clip_path>\n");
	dev->depth++;
}

static void
fz_trace_clip_stroke_path(fz_context *ctx, fz_device *dev_, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<clip_stroke_path");
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, ">\n");
	fz_trace_path(ctx, dev, path);
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</clip_stroke_path>\n");
	dev->depth++;
}

static void
fz_trace_fill_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<fill_text");
	fz_trace_color(ctx, out, colorspace, color, alpha);
	fz_trace_color_params(ctx, out, color_params);
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, ">\n");
	fz_trace_text(ctx, out, text, dev->depth+1);
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</fill_text>\n");
}

static void
fz_trace_stroke_text(fz_context *ctx, fz_device *dev_, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<stroke_text");
	fz_trace_color(ctx, out, colorspace, color, alpha);
	fz_trace_color_params(ctx, out, color_params);
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, ">\n");
	fz_trace_text(ctx, out, text, dev->depth+1);
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</stroke_text>\n");
}

static void
fz_trace_clip_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<clip_text");
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, ">\n");
	fz_trace_text(ctx, out, text, dev->depth+1);
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</clip_text>\n");
	dev->depth++;
}

static void
fz_trace_clip_stroke_text(fz_context *ctx, fz_device *dev_, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<clip_stroke_text");
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, ">\n");
	fz_trace_text(ctx, out, text, dev->depth+1);
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</clip_stroke_text>\n");
	dev->depth++;
}

static void
fz_trace_ignore_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<ignore_text");
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, ">\n");
	fz_trace_text(ctx, out, text, dev->depth+1);
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</ignore_text>\n");
}

static void
fz_trace_fill_image(fz_context *ctx, fz_device *dev_, fz_image *image, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<fill_image alpha=\"%g\"", alpha);
	if (image->colorspace)
		fz_write_printf(ctx, out, " colorspace=\"%s\"", fz_colorspace_name(ctx, image->colorspace));
	fz_trace_color_params(ctx, out, color_params);
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, " width=\"%d\" height=\"%d\"", image->w, image->h);
	fz_write_printf(ctx, out, "/>\n");
}

static void
fz_trace_fill_shade(fz_context *ctx, fz_device *dev_, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<fill_shade alpha=\"%g\"", alpha);
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, " pattern_matrix=\"%g %g %g %g %g %g\"",
		shade->matrix.a,
		shade->matrix.b,
		shade->matrix.c,
		shade->matrix.d,
		shade->matrix.e,
		shade->matrix.f);
	fz_write_printf(ctx, out, " colorspace=\"%s\"", fz_colorspace_name(ctx, shade->colorspace));
	fz_trace_color_params(ctx, out, color_params);
	// TODO: use_background and background
	// TODO: use_function and function
	switch (shade->type)
	{
	case FZ_FUNCTION_BASED:
		fz_write_printf(ctx, out, " type=\"function\"");
		fz_write_printf(ctx, out, " function_matrix=\"%g %g %g %g %g %g\"",
			shade->u.f.matrix.a,
			shade->u.f.matrix.b,
			shade->u.f.matrix.c,
			shade->u.f.matrix.d,
			shade->u.f.matrix.e,
			shade->u.f.matrix.f);
		fz_write_printf(ctx, out, " domain=\"%g %g %g %g\"",
			shade->u.f.domain[0][0],
			shade->u.f.domain[0][1],
			shade->u.f.domain[1][0],
			shade->u.f.domain[1][1]);
		fz_write_printf(ctx, out, " samples=\"%d %d\"",
			shade->u.f.xdivs,
			shade->u.f.ydivs);
		fz_write_printf(ctx, out, "/>\n");
		break;
	case FZ_LINEAR:
		fz_write_printf(ctx, out, " type=\"linear\"");
		fz_write_printf(ctx, out, " extend=\"%d %d\"",
			shade->u.l_or_r.extend[0],
			shade->u.l_or_r.extend[1]);
		fz_write_printf(ctx, out, " start=\"%g %g\"",
			shade->u.l_or_r.coords[0][0],
			shade->u.l_or_r.coords[0][1]);
		fz_write_printf(ctx, out, " end=\"%g %g\"",
			shade->u.l_or_r.coords[1][0],
			shade->u.l_or_r.coords[1][1]);
		fz_write_printf(ctx, out, "/>\n");
		break;
	case FZ_RADIAL:
		fz_write_printf(ctx, out, " type=\"radial\"");
		fz_write_printf(ctx, out, " extend=\"%d %d\"",
			shade->u.l_or_r.extend[0],
			shade->u.l_or_r.extend[1]);
		fz_write_printf(ctx, out, " inner=\"%g %g %g\"",
			shade->u.l_or_r.coords[0][0],
			shade->u.l_or_r.coords[0][1],
			shade->u.l_or_r.coords[0][2]);
		fz_write_printf(ctx, out, " outer=\"%g %g %g\"",
			shade->u.l_or_r.coords[1][0],
			shade->u.l_or_r.coords[1][1],
			shade->u.l_or_r.coords[1][2]);
		fz_write_printf(ctx, out, "/>\n");
		break;
	default:
		fz_write_printf(ctx, out, " type=\"mesh\"/>\n");
		break;
	}
}

static void
fz_trace_fill_image_mask(fz_context *ctx, fz_device *dev_, fz_image *image, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<fill_image_mask");
	fz_trace_matrix(ctx, out, ctm);
	fz_trace_color(ctx, out, colorspace, color, alpha);
	fz_trace_color_params(ctx, out, color_params);
	fz_write_printf(ctx, out, " width=\"%d\" height=\"%d\"", image->w, image->h);
	fz_write_printf(ctx, out, "/>\n");
}

static void
fz_trace_clip_image_mask(fz_context *ctx, fz_device *dev_, fz_image *image, fz_matrix ctm, fz_rect scissor)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<clip_image_mask");
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, " width=\"%d\" height=\"%d\"", image->w, image->h);
	fz_write_printf(ctx, out, "/>\n");
	dev->depth++;
}

static void
fz_trace_pop_clip(fz_context *ctx, fz_device *dev_)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	dev->depth--;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<pop_clip/>\n");
}

static void
fz_trace_begin_mask(fz_context *ctx, fz_device *dev_, fz_rect bbox, int luminosity, fz_colorspace *colorspace, const float *color, fz_color_params color_params)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<clip_mask bbox=\"%g %g %g %g\" s=\"%s\"",
		bbox.x0, bbox.y0, bbox.x1, bbox.y1,
		luminosity ? "luminosity" : "alpha");
	fz_trace_color_params(ctx, out, color_params);
	fz_write_printf(ctx, out, ">\n");
	dev->depth++;
}

static void
fz_trace_end_mask(fz_context *ctx, fz_device *dev_)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	dev->depth--;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</clip_mask>\n");
	dev->depth++;
}

static void
fz_trace_begin_group(fz_context *ctx, fz_device *dev_, fz_rect bbox, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<group bbox=\"%g %g %g %g\" isolated=\"%d\" knockout=\"%d\" blendmode=\"%s\" alpha=\"%g\">\n",
		bbox.x0, bbox.y0, bbox.x1, bbox.y1,
		isolated, knockout, fz_blendmode_name(blendmode), alpha);
	dev->depth++;
}

static void
fz_trace_end_group(fz_context *ctx, fz_device *dev_)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	dev->depth--;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</group>\n");
}

static int
fz_trace_begin_tile(fz_context *ctx, fz_device *dev_, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<tile id=\"%d\"", id);
	fz_write_printf(ctx, out, " area=\"%g %g %g %g\"", area.x0, area.y0, area.x1, area.y1);
	fz_write_printf(ctx, out, " view=\"%g %g %g %g\"", view.x0, view.y0, view.x1, view.y1);
	fz_write_printf(ctx, out, " xstep=\"%g\" ystep=\"%g\"", xstep, ystep);
	fz_trace_matrix(ctx, out, ctm);
	fz_write_printf(ctx, out, ">\n");
	dev->depth++;
	return 0;
}

static void
fz_trace_end_tile(fz_context *ctx, fz_device *dev_)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	dev->depth--;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "</tile>\n");
}

static void
fz_trace_begin_layer(fz_context *ctx, fz_device *dev_, const char *name)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<layer name=\"%s\"/>\n", name);
}

static void
fz_trace_end_layer(fz_context *ctx, fz_device *dev_)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<end_layer/>\n");
}

static void
fz_trace_render_flags(fz_context *ctx, fz_device *dev_, int set, int clear)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<render_flags set=\"0x%x\" clear=\"0x%x\"/>\n", set, clear);
}

static void
fz_trace_set_default_colorspaces(fz_context *ctx, fz_device *dev_, fz_default_colorspaces *dcs)
{
	fz_trace_device *dev = (fz_trace_device*)dev_;
	fz_output *out = dev->out;
	fz_trace_indent(ctx, out, dev->depth);
	fz_write_printf(ctx, out, "<set_default_colorspaces");
	fz_write_printf(ctx, out, " gray=\"%s\"", fz_colorspace_name(ctx, fz_default_gray(ctx, dcs)));
	fz_write_printf(ctx, out, " rgb=\"%s\"", fz_colorspace_name(ctx, fz_default_rgb(ctx, dcs)));
	fz_write_printf(ctx, out, " cmyk=\"%s\"", fz_colorspace_name(ctx, fz_default_cmyk(ctx, dcs)));
	fz_write_printf(ctx, out, " oi=\"%s\"/>\n",fz_colorspace_name(ctx, fz_default_output_intent(ctx, dcs)));
}

fz_device *fz_new_trace_device(fz_context *ctx, fz_output *out)
{
	fz_trace_device *dev = fz_new_derived_device(ctx, fz_trace_device);

	dev->super.fill_path = fz_trace_fill_path;
	dev->super.stroke_path = fz_trace_stroke_path;
	dev->super.clip_path = fz_trace_clip_path;
	dev->super.clip_stroke_path = fz_trace_clip_stroke_path;

	dev->super.fill_text = fz_trace_fill_text;
	dev->super.stroke_text = fz_trace_stroke_text;
	dev->super.clip_text = fz_trace_clip_text;
	dev->super.clip_stroke_text = fz_trace_clip_stroke_text;
	dev->super.ignore_text = fz_trace_ignore_text;

	dev->super.fill_shade = fz_trace_fill_shade;
	dev->super.fill_image = fz_trace_fill_image;
	dev->super.fill_image_mask = fz_trace_fill_image_mask;
	dev->super.clip_image_mask = fz_trace_clip_image_mask;

	dev->super.pop_clip = fz_trace_pop_clip;

	dev->super.begin_mask = fz_trace_begin_mask;
	dev->super.end_mask = fz_trace_end_mask;
	dev->super.begin_group = fz_trace_begin_group;
	dev->super.end_group = fz_trace_end_group;

	dev->super.begin_tile = fz_trace_begin_tile;
	dev->super.end_tile = fz_trace_end_tile;

	dev->super.begin_layer = fz_trace_begin_layer;
	dev->super.end_layer = fz_trace_end_layer;

	dev->super.render_flags = fz_trace_render_flags;
	dev->super.set_default_colorspaces = fz_trace_set_default_colorspaces;

	dev->out = out;

	return (fz_device*)dev;
}







mupdf-1.21.1-source/source/fitz/track-usage.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#ifdef TRACK_USAGE

static track_usage_data_t *usage_head = NULL;

static void dump_usage(void)
{
	track_usage_data_t *u = usage_head;

	while (u)
	{
		fprintf(stderr, "USAGE: %s (%s:%d) %d calls\n",
			u->desc, u->function, u->line, u->count);
		u = u->next;
	}
}

void track_usage(track_usage_data_t *data, const char *function, int line, const char *desc)
{
	int c = data->count++;
	if (c == 0)
	{
		data->function = function;
		data->line = line;
		data->desc = desc;
		if (usage_head == NULL)
			atexit(dump_usage);
		data->next = usage_head;
		usage_head = data;
	}
}

#endif







mupdf-1.21.1-source/source/fitz/transition.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

/*
	FIXME: Currently transitions only work with alpha. Our app only
	uses alpha.
*/

static int
fade(fz_pixmap *tpix, const fz_pixmap *opix, const fz_pixmap *npix, int time)
{
	unsigned char *t, *o, *n;
	int size;
	int h;
	int tstride, ostride, nstride;

	if (!tpix || !opix || !npix || tpix->w != opix->w || opix->w != npix->w || tpix->h != opix->h || opix->h != npix->h || tpix->n != opix->n || opix->n != npix->n)
		return 0;
	h = tpix->h;
	size = tpix->w * tpix->n;
	ostride = opix->stride - size;
	nstride = npix->stride - size;
	tstride = tpix->stride - size;
	t = tpix->samples;
	o = opix->samples;
	n = npix->samples;
	while (h--)
	{
		int ww = size;
		while (ww-- > 0)
		{
			int op = *o++;
			int np = *n++;
			*t++ = ((op<<8) + ((np-op) * time) + 0x80)>>8;
		}
		o += ostride;
		n += nstride;
		t += tstride;
	}
	return 1;
}

static int
blind_horiz(fz_pixmap *tpix, fz_pixmap *opix, fz_pixmap *npix, int time)
{
	unsigned char *t, *o, *n;
	int blind_height, size, position, y;
	int tstride, ostride, nstride;

	if (!tpix || !opix || !npix || tpix->w != opix->w || opix->w != npix->w || tpix->h != opix->h || opix->h != npix->h || tpix->n != opix->n || opix->n != npix->n)
		return 0;
	size = tpix->w * tpix->n;
	blind_height = (tpix->h+7) / 8;
	position = blind_height * time / 256;
	ostride = opix->stride;
	nstride = npix->stride;
	tstride = tpix->stride;
	t = tpix->samples;
	o = opix->samples;
	n = npix->samples;
	for (y = 0; y < tpix->h; y++)
	{
		memcpy(t, ((y % blind_height) <= position ? n : o), size);
		t += tstride;
		o += ostride;
		n += nstride;
	}
	return 1;
}

static int
blind_vertical(fz_pixmap *tpix, fz_pixmap *opix, fz_pixmap *npix, int time)
{
	unsigned char *t, *o, *n;
	int blind_width, size, position, y;
	int tstride, ostride, nstride;

	if (!tpix || !opix || !npix || tpix->w != opix->w || opix->w != npix->w || tpix->h != opix->h || opix->h != npix->h || tpix->n != opix->n || opix->n != npix->n)
		return 0;
	size = tpix->w * tpix->n;
	blind_width = (tpix->w+7) / 8;
	position = blind_width * time / 256;
	blind_width *= tpix->n;
	position *= tpix->n;
	ostride = opix->stride - size;
	nstride = npix->stride - size;
	tstride = tpix->stride - size;
	t = tpix->samples;
	o = opix->samples;
	n = npix->samples;
	for (y = 0; y < tpix->h; y++)
	{
		int w, x;
		x = 0;
		while ((w = size - x) > 0)
		{
			int p;
			if (w > blind_width)
				w = blind_width;
			p = position;
			if (p > w)
				p = w;
			memcpy(t, n, p);
			memcpy(t+position, o+position, w - p);
			x += blind_width;
			t += w;
			o += w;
			n += w;
		}
		o += ostride;
		n += nstride;
		t += tstride;
	}
	return 1;
}

static int
wipe_tb(fz_pixmap *tpix, fz_pixmap *opix, fz_pixmap *npix, int time)
{
	unsigned char *t, *o, *n;
	int size, position, y;
	int tstride, ostride, nstride;

	if (!tpix || !opix || !npix || tpix->w != opix->w || opix->w != npix->w || tpix->h != opix->h || opix->h != npix->h || tpix->n != opix->n || opix->n != npix->n)
		return 0;
	size = tpix->w * tpix->n;
	position = tpix->h * time / 256;
	ostride = opix->stride;
	nstride = npix->stride;
	tstride = tpix->stride;
	t = tpix->samples;
	o = opix->samples;
	n = npix->samples;
	for (y = 0; y < position; y++)
	{
		memcpy(t, n, size);
		t += tstride;
		o += ostride;
		n += nstride;
	}
	for (; y < tpix->h; y++)
	{
		memcpy(t, o, size);
		t += tstride;
		o += ostride;
		n += nstride;
	}
	return 1;
}

static int
wipe_lr(fz_pixmap *tpix, fz_pixmap *opix, fz_pixmap *npix, int time)
{
	unsigned char *t, *o, *n;
	int size, position, y;
	int tstride, ostride, nstride;

	if (!tpix || !opix || !npix || tpix->w != opix->w || opix->w != npix->w || tpix->h != opix->h || opix->h != npix->h || tpix->n != opix->n || opix->n != npix->n)
		return 0;
	size = tpix->w * tpix->n;
	position = tpix->w * time / 256;
	position *= tpix->n;
	ostride = opix->stride;
	nstride = npix->stride;
	tstride = tpix->stride;
	t = tpix->samples;
	o = opix->samples + position;
	n = npix->samples;
	for (y = 0; y < tpix->h; y++)
	{
		memcpy(t, n, position);
		memcpy(t+position, o, size-position);
		t += tstride;
		o += ostride;
		n += nstride;
	}
	return 1;
}

int fz_generate_transition(fz_context *ctx, fz_pixmap *tpix, fz_pixmap *opix, fz_pixmap *npix, int time, fz_transition *trans)
{
	switch (trans->type)
	{
	default:
	case FZ_TRANSITION_FADE:
		return fade(tpix, opix, npix, time);
	case FZ_TRANSITION_BLINDS:
		if (trans->vertical)
			return blind_vertical(tpix, opix, npix, time);
		else
			return blind_horiz(tpix, opix, npix, time);
	case FZ_TRANSITION_WIPE:
		switch (((trans->direction + 45 + 360) % 360) / 90)
		{
		default:
		case 0: return wipe_lr(tpix, opix, npix, time);
		case 1: return wipe_tb(tpix, npix, opix, 256-time);
		case 2: return wipe_lr(tpix, npix, opix, 256-time);
		case 3: return wipe_tb(tpix, opix, npix, time);
		}
	}
}







mupdf-1.21.1-source/source/fitz/tree.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

/* AA-tree */

struct fz_tree
{
	char *key;
	void *value;
	fz_tree *left, *right;
	int level;
};

static fz_tree tree_sentinel = { "", NULL, &tree_sentinel, &tree_sentinel, 0 };

static fz_tree *fz_tree_new_node(fz_context *ctx, const char *key, void *value)
{
	fz_tree *node = fz_malloc_struct(ctx, fz_tree);
	fz_try(ctx)
	{
		node->key = fz_strdup(ctx, key);
		node->value = value;
		node->left = node->right = &tree_sentinel;
		node->level = 1;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, node);
		fz_rethrow(ctx);
	}
	return node;
}

void *fz_tree_lookup(fz_context *ctx, fz_tree *node, const char *key)
{
	if (node)
	{
		while (node != &tree_sentinel)
		{
			int c = strcmp(key, node->key);
			if (c == 0)
				return node->value;
			else if (c < 0)
				node = node->left;
			else
				node = node->right;
		}
	}
	return NULL;
}

static fz_tree *fz_tree_skew(fz_tree *node)
{
	if (node->level != 0)
	{
		if (node->left->level == node->level)
		{
			fz_tree *save = node;
			node = node->left;
			save->left = node->right;
			node->right = save;
		}
		node->right = fz_tree_skew(node->right);
	}
	return node;
}

static fz_tree *fz_tree_split(fz_tree *node)
{
	if (node->level != 0 && node->right->right->level == node->level)
	{
		fz_tree *save = node;
		node = node->right;
		save->right = node->left;
		node->left = save;
		node->level++;
		node->right = fz_tree_split(node->right);
	}
	return node;
}

fz_tree *fz_tree_insert(fz_context *ctx, fz_tree *node, const char *key, void *value)
{
	if (node && node != &tree_sentinel)
	{
		int c = strcmp(key, node->key);
		if (c < 0)
			node->left = fz_tree_insert(ctx, node->left, key, value);
		else
			node->right = fz_tree_insert(ctx, node->right, key, value);
		node = fz_tree_skew(node);
		node = fz_tree_split(node);
		return node;
	}
	else
	{
		return fz_tree_new_node(ctx, key, value);
	}
}

void fz_drop_tree(fz_context *ctx, fz_tree *node, void (*dropfunc)(fz_context *ctx, void *value))
{
	if (node)
	{
		if (node->left != &tree_sentinel)
			fz_drop_tree(ctx, node->left, dropfunc);
		if (node->right != &tree_sentinel)
			fz_drop_tree(ctx, node->right, dropfunc);
		fz_free(ctx, node->key);
		if (dropfunc)
			dropfunc(ctx, node->value);
		fz_free(ctx, node);
	}
}







mupdf-1.21.1-source/source/fitz/ucdn.c

/*
 * Copyright (C) 2012 Grigori Goronzy <greg@kinoho.net>
 *
 * Permission to use, copy, modify, and/or distribute this software for any
 * purpose with or without fee is hereby granted, provided that the above
 * copyright notice and this permission notice appear in all copies.
 *
 * THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES
 * WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF
 * MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR
 * ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
 * WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
 * ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF
 * OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
 */

#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"

#include <stdio.h>
#include <stdlib.h>

typedef struct {
	unsigned char category;
	unsigned char combining;
	unsigned char bidi_class;
	unsigned char east_asian_width;
	unsigned char script;
	unsigned char linebreak_class;
} UCDRecord;

typedef struct {
	unsigned short from, to;
} MirrorPair;

typedef struct {
	unsigned short from, to;
	unsigned char type;
} BracketPair;

typedef struct {
	unsigned int start;
	short count, index;
} Reindex;

#include "ucdn_db.h"

/* constants required for Hangul (de)composition */
#define SBASE 0xAC00
#define LBASE 0x1100
#define VBASE 0x1161
#define TBASE 0x11A7
#define SCOUNT 11172
#define LCOUNT 19
#define VCOUNT 21
#define TCOUNT 28
#define NCOUNT (VCOUNT * TCOUNT)

static const UCDRecord *get_ucd_record(uint32_t code)
{
	int index, offset;

	if (code >= 0x110000)
		index = 0;
	else {
		index  = index0[code >> (SHIFT1+SHIFT2)] << SHIFT1;
		offset = (code >> SHIFT2) & ((1<<SHIFT1) - 1);
		index  = index1[index + offset] << SHIFT2;
		offset = code & ((1<<SHIFT2) - 1);
		index  = index2[index + offset];
	}

	return &ucd_records[index];
}

static const unsigned short *get_decomp_record(uint32_t code)
{
	int index, offset;

	if (code >= 0x110000)
		index = 0;
	else {
		index  = decomp_index0[code >> (DECOMP_SHIFT1+DECOMP_SHIFT2)]
			<< DECOMP_SHIFT1;
		offset = (code >> DECOMP_SHIFT2) & ((1<<DECOMP_SHIFT1) - 1);
		index  = decomp_index1[index + offset] << DECOMP_SHIFT2;
		offset = code & ((1<<DECOMP_SHIFT2) - 1);
		index  = decomp_index2[index + offset];
	}

	return &decomp_data[index];
}

static int compare_reindex(const void *a, const void *b)
{
	Reindex *ra = (Reindex *)a;
	Reindex *rb = (Reindex *)b;

	if (ra->start < rb->start)
		return -1;
	else if (ra->start > (rb->start + rb->count))
		return 1;
	else
		return 0;
}

static int get_comp_index(uint32_t code, const Reindex *idx, size_t len)
{
	Reindex *res;
	Reindex r = {0, 0, 0};
	r.start = code;
	res = (Reindex *) bsearch(&r, idx, len, sizeof(Reindex), compare_reindex);

	if (res != NULL)
		return res->index + (code - res->start);
	else
		return -1;
}

static int compare_mp(const void *a, const void *b)
{
	MirrorPair *mpa = (MirrorPair *)a;
	MirrorPair *mpb = (MirrorPair *)b;
	return mpa->from - mpb->from;
}

static int compare_bp(const void *a, const void *b)
{
	BracketPair *bpa = (BracketPair *)a;
	BracketPair *bpb = (BracketPair *)b;
	return bpa->from - bpb->from;
}

static BracketPair *search_bp(uint32_t code)
{
	BracketPair bp = {0,0,2};
	BracketPair *res;

	bp.from = code;
	res = (BracketPair *) bsearch(&bp, bracket_pairs, BIDI_BRACKET_LEN,
		sizeof(BracketPair), compare_bp);
	return res;
}

static int hangul_pair_decompose(uint32_t code, uint32_t *a, uint32_t *b)
{
	int si = code - SBASE;

	if (si < 0 || si >= SCOUNT)
		return 0;

	if (si % TCOUNT) {
		/* LV,T */
		*a = SBASE + (si / TCOUNT) * TCOUNT;
		*b = TBASE + (si % TCOUNT);
		return 3;
	} else {
		/* L,V */
		*a = LBASE + (si / NCOUNT);
		*b = VBASE + (si % NCOUNT) / TCOUNT;
		return 2;
	}
}

static int hangul_pair_compose(uint32_t *code, uint32_t a, uint32_t b)
{
	if (a >= SBASE && a < (SBASE + SCOUNT) && b >= TBASE && b < (TBASE + TCOUNT)) {
		/* LV,T */
		*code = a + (b - TBASE);
		return 3;
	} else if (a >= LBASE && a < (LBASE + LCOUNT) && b >= VBASE && b < (VBASE + VCOUNT)) {
		/* L,V */
		int li = a - LBASE;
		int vi = b - VBASE;
		*code = SBASE + li * NCOUNT + vi * TCOUNT;
		return 2;
	} else {
		return 0;
	}
}

static uint32_t decode_utf16(const unsigned short **code_ptr)
{
	const unsigned short *code = *code_ptr;

	if (code[0] < 0xd800 || code[0] > 0xdc00) {
		*code_ptr += 1;
		return (uint32_t)code[0];
	} else {
		*code_ptr += 2;
		return 0x10000 + ((uint32_t)code[1] - 0xdc00) +
			(((uint32_t)code[0] - 0xd800) << 10);
	}
}

const char *ucdn_get_unicode_version(void)
{
	return UNIDATA_VERSION;
}

int ucdn_get_combining_class(uint32_t code)
{
	return get_ucd_record(code)->combining;
}

int ucdn_get_east_asian_width(uint32_t code)
{
	return get_ucd_record(code)->east_asian_width;
}

int ucdn_get_general_category(uint32_t code)
{
	return get_ucd_record(code)->category;
}

int ucdn_get_bidi_class(uint32_t code)
{
	return get_ucd_record(code)->bidi_class;
}

int ucdn_get_mirrored(uint32_t code)
{
	return ucdn_mirror(code) != code;
}

int ucdn_get_script(uint32_t code)
{
	return get_ucd_record(code)->script;
}

int ucdn_get_linebreak_class(uint32_t code)
{
	return get_ucd_record(code)->linebreak_class;
}

int ucdn_get_resolved_linebreak_class(uint32_t code)
{
	const UCDRecord *record = get_ucd_record(code);

	switch (record->linebreak_class)
	{
	case UCDN_LINEBREAK_CLASS_AI:
	case UCDN_LINEBREAK_CLASS_SG:
	case UCDN_LINEBREAK_CLASS_XX:
		return UCDN_LINEBREAK_CLASS_AL;

	case UCDN_LINEBREAK_CLASS_SA:
		if (record->category == UCDN_GENERAL_CATEGORY_MC ||
			record->category == UCDN_GENERAL_CATEGORY_MN)
			return UCDN_LINEBREAK_CLASS_CM;
		return UCDN_LINEBREAK_CLASS_AL;

	case UCDN_LINEBREAK_CLASS_CJ:
		return UCDN_LINEBREAK_CLASS_NS;

	case UCDN_LINEBREAK_CLASS_CB:
		return UCDN_LINEBREAK_CLASS_B2;

	case UCDN_LINEBREAK_CLASS_NL:
		return UCDN_LINEBREAK_CLASS_BK;

	default:
		return record->linebreak_class;
	}
}

uint32_t ucdn_mirror(uint32_t code)
{
	MirrorPair mp = {0};
	MirrorPair *res;

	mp.from = code;
	res = (MirrorPair *) bsearch(&mp, mirror_pairs, BIDI_MIRROR_LEN,
		sizeof(MirrorPair), compare_mp);

	if (res == NULL)
		return code;
	else
		return res->to;
}

uint32_t ucdn_paired_bracket(uint32_t code)
{
	BracketPair *res = search_bp(code);
	if (res == NULL)
		return code;
	else
		return res->to;
}

int ucdn_paired_bracket_type(uint32_t code)
{
	BracketPair *res = search_bp(code);
	if (res == NULL)
		return UCDN_BIDI_PAIRED_BRACKET_TYPE_NONE;
	else
		return res->type;
}

int ucdn_decompose(uint32_t code, uint32_t *a, uint32_t *b)
{
	const unsigned short *rec;
	int len;

	if (hangul_pair_decompose(code, a, b))
		return 1;

	rec = get_decomp_record(code);
	len = rec[0] >> 8;

	if ((rec[0] & 0xff) != 0 || len == 0)
		return 0;

	rec++;
	*a = decode_utf16(&rec);
	if (len > 1)
		*b = decode_utf16(&rec);
	else
		*b = 0;

	return 1;
}

int ucdn_compose(uint32_t *code, uint32_t a, uint32_t b)
{
	int l, r, index, indexi, offset;

	if (hangul_pair_compose(code, a, b))
		return 1;

	l = get_comp_index(a, nfc_first, sizeof(nfc_first) / sizeof(Reindex));
	r = get_comp_index(b, nfc_last, sizeof(nfc_last) / sizeof(Reindex));

	if (l < 0 || r < 0)
		return 0;

	indexi = l * TOTAL_LAST + r;
	index  = comp_index0[indexi >> (COMP_SHIFT1+COMP_SHIFT2)] << COMP_SHIFT1;
	offset = (indexi >> COMP_SHIFT2) & ((1<<COMP_SHIFT1) - 1);
	index  = comp_index1[index + offset] << COMP_SHIFT2;
	offset = indexi & ((1<<COMP_SHIFT2) - 1);
	*code  = comp_data[index + offset];

	return *code != 0;
}

int ucdn_compat_decompose(uint32_t code, uint32_t *decomposed)
{
	int i, len;
	const unsigned short *rec = get_decomp_record(code);
	len = rec[0] >> 8;

	if (len == 0)
		return 0;

	rec++;
	for (i = 0; i < len; i++)
		decomposed[i] = decode_utf16(&rec);

	return len;
}







mupdf-1.21.1-source/source/fitz/ucdn_db.h

/* this file was generated by makeunicodedata.py 3.2 */

#define UNIDATA_VERSION "15.0.0"
/* a list of unique database records */
static const UCDRecord ucd_records[] = {
	{2, 0, 18, 5, 102, 39},
	{0, 0, 14, 5, 0, 21},
	{0, 0, 16, 5, 0, 17},
	{0, 0, 15, 5, 0, 34},
	{0, 0, 16, 5, 0, 30},
	{0, 0, 17, 5, 0, 30},
	{0, 0, 15, 5, 0, 33},
	{0, 0, 15, 5, 0, 21},
	{0, 0, 16, 5, 0, 21},
	{29, 0, 17, 3, 0, 38},
	{21, 0, 18, 3, 0, 6},
	{21, 0, 18, 3, 0, 3},
	{21, 0, 10, 3, 0, 12},
	{23, 0, 10, 3, 0, 9},
	{21, 0, 10, 3, 0, 10},
	{21, 0, 18, 3, 0, 12},
	{22, 0, 18, 3, 0, 0},
	{18, 0, 18, 3, 0, 2},
	{25, 0, 9, 3, 0, 9},
	{21, 0, 12, 3, 0, 8},
	{17, 0, 9, 3, 0, 16},
	{21, 0, 12, 3, 0, 7},
	{13, 0, 8, 3, 0, 11},
	{21, 0, 18, 3, 0, 8},
	{25, 0, 18, 3, 0, 12},
	{9, 0, 0, 3, 1, 12},
	{21, 0, 18, 3, 0, 9},
	{24, 0, 18, 3, 0, 12},
	{16, 0, 18, 3, 0, 12},
	{5, 0, 0, 3, 1, 12},
	{25, 0, 18, 3, 0, 17},
	{18, 0, 18, 3, 0, 1},
	{0, 0, 15, 5, 0, 35},
	{29, 0, 12, 5, 0, 4},
	{21, 0, 18, 4, 0, 0},
	{23, 0, 10, 3, 0, 10},
	{23, 0, 10, 4, 0, 9},
	{26, 0, 18, 3, 0, 12},
	{21, 0, 18, 4, 0, 29},
	{24, 0, 18, 4, 0, 29},
	{26, 0, 18, 5, 0, 12},
	{7, 0, 0, 4, 1, 29},
	{20, 0, 18, 5, 0, 3},
	{1, 0, 14, 4, 0, 17},
	{26, 0, 18, 4, 0, 12},
	{26, 0, 10, 4, 0, 10},
	{25, 0, 10, 4, 0, 9},
	{15, 0, 8, 4, 0, 29},
	{24, 0, 18, 4, 0, 18},
	{5, 0, 0, 5, 0, 12},
	{19, 0, 18, 5, 0, 3},
	{15, 0, 18, 4, 0, 29},
	{9, 0, 0, 5, 1, 12},
	{9, 0, 0, 4, 1, 12},
	{25, 0, 18, 4, 0, 29},
	{5, 0, 0, 4, 1, 12},
	{5, 0, 0, 5, 1, 12},
	{7, 0, 0, 5, 1, 12},
	{8, 0, 0, 5, 1, 12},
	{6, 0, 0, 5, 1, 12},
	{6, 0, 18, 5, 0, 12},
	{6, 0, 0, 5, 0, 12},
	{24, 0, 18, 5, 0, 12},
	{24, 0, 18, 4, 0, 12},
	{6, 0, 18, 4, 0, 29},
	{6, 0, 18, 5, 0, 18},
	{6, 0, 0, 4, 0, 29},
	{24, 0, 18, 5, 34, 12},
	{12, 230, 13, 4, 40, 21},
	{12, 232, 13, 4, 40, 21},
	{12, 220, 13, 4, 40, 21},
	{12, 216, 13, 4, 40, 21},
	{12, 202, 13, 4, 40, 21},
	{12, 1, 13, 4, 40, 21},
	{12, 240, 13, 4, 40, 21},
	{12, 0, 13, 4, 40, 4},
	{12, 233, 13, 4, 40, 4},
	{12, 234, 13, 4, 40, 4},
	{9, 0, 0, 5, 2, 12},
	{5, 0, 0, 5, 2, 12},
	{24, 0, 18, 5, 2, 12},
	{2, 0, 18, 5, 102, 39},
	{6, 0, 0, 5, 2, 12},
	{21, 0, 18, 5, 0, 8},
	{21, 0, 18, 5, 0, 12},
	{9, 0, 0, 4, 2, 12},
	{5, 0, 0, 4, 2, 12},
	{9, 0, 0, 5, 54, 12},
	{5, 0, 0, 5, 54, 12},
	{25, 0, 18, 5, 2, 12},
	{9, 0, 0, 5, 3, 12},
	{9, 0, 0, 4, 3, 12},
	{5, 0, 0, 4, 3, 12},
	{5, 0, 0, 5, 3, 12},
	{26, 0, 0, 5, 3, 12},
	{12, 230, 13, 5, 3, 21},
	{12, 230, 13, 5, 40, 21},
	{11, 0, 13, 5, 3, 21},
	{9, 0, 0, 5, 4, 12},
	{6, 0, 0, 5, 4, 12},
	{21, 0, 0, 5, 4, 12},
	{5, 0, 0, 5, 4, 12},
	{21, 0, 0, 5, 4, 8},
	{17, 0, 18, 5, 4, 17},
	{26, 0, 18, 5, 4, 12},
	{23, 0, 10, 5, 4, 9},
	{12, 220, 13, 5, 5, 21},
	{12, 230, 13, 5, 5, 21},
	{12, 222, 13, 5, 5, 21},
	{12, 228, 13, 5, 5, 21},
	{12, 10, 13, 5, 5, 21},
	{12, 11, 13, 5, 5, 21},
	{12, 12, 13, 5, 5, 21},
	{12, 13, 13, 5, 5, 21},
	{12, 14, 13, 5, 5, 21},
	{12, 15, 13, 5, 5, 21},
	{12, 16, 13, 5, 5, 21},
	{12, 17, 13, 5, 5, 21},
	{12, 18, 13, 5, 5, 21},
	{12, 19, 13, 5, 5, 21},
	{12, 20, 13, 5, 5, 21},
	{12, 21, 13, 5, 5, 21},
	{12, 22, 13, 5, 5, 21},
	{17, 0, 3, 5, 5, 17},
	{12, 23, 13, 5, 5, 21},
	{21, 0, 3, 5, 5, 12},
	{12, 24, 13, 5, 5, 21},
	{12, 25, 13, 5, 5, 21},
	{21, 0, 3, 5, 5, 6},
	{7, 0, 3, 5, 5, 13},
	{1, 0, 11, 5, 6, 12},
	{1, 0, 11, 5, 0, 12},
	{25, 0, 18, 5, 6, 12},
	{25, 0, 4, 5, 6, 12},
	{21, 0, 10, 5, 6, 10},
	{23, 0, 4, 5, 6, 10},
	{21, 0, 12, 5, 0, 8},
	{21, 0, 4, 5, 6, 8},
	{26, 0, 18, 5, 6, 12},
	{12, 230, 13, 5, 6, 21},
	{12, 30, 13, 5, 6, 21},
	{12, 31, 13, 5, 6, 21},
	{12, 32, 13, 5, 6, 21},
	{21, 0, 4, 5, 0, 6},
	{1, 0, 4, 5, 6, 21},
	{21, 0, 4, 5, 6, 6},
	{7, 0, 4, 5, 6, 12},
	{6, 0, 4, 5, 0, 12},
	{12, 27, 13, 5, 40, 21},
	{12, 28, 13, 5, 40, 21},
	{12, 29, 13, 5, 40, 21},
	{12, 30, 13, 5, 40, 21},
	{12, 31, 13, 5, 40, 21},
	{12, 32, 13, 5, 40, 21},
	{12, 33, 13, 5, 40, 21},
	{12, 34, 13, 5, 40, 21},
	{12, 220, 13, 5, 40, 21},
	{12, 220, 13, 5, 6, 21},
	{13, 0, 11, 5, 6, 11},
	{21, 0, 11, 5, 6, 11},
	{21, 0, 4, 5, 6, 12},
	{12, 35, 13, 5, 40, 21},
	{6, 0, 4, 5, 6, 12},
	{13, 0, 8, 5, 6, 11},
	{26, 0, 4, 5, 6, 12},
	{21, 0, 4, 5, 7, 12},
	{1, 0, 4, 5, 7, 12},
	{7, 0, 4, 5, 7, 12},
	{12, 36, 13, 5, 7, 21},
	{12, 230, 13, 5, 7, 21},
	{12, 220, 13, 5, 7, 21},
	{7, 0, 4, 5, 8, 12},
	{12, 0, 13, 5, 8, 21},
	{13, 0, 3, 5, 65, 11},
	{7, 0, 3, 5, 65, 12},
	{12, 230, 13, 5, 65, 21},
	{12, 220, 13, 5, 65, 21},
	{6, 0, 3, 5, 65, 12},
	{26, 0, 18, 5, 65, 12},
	{21, 0, 18, 5, 65, 12},
	{21, 0, 18, 5, 65, 8},
	{21, 0, 18, 5, 65, 6},
	{23, 0, 3, 5, 65, 9},
	{7, 0, 3, 5, 81, 12},
	{12, 230, 13, 5, 81, 21},
	{6, 0, 3, 5, 81, 12},
	{21, 0, 3, 5, 81, 12},
	{7, 0, 3, 5, 94, 12},
	{12, 220, 13, 5, 94, 21},
	{21, 0, 3, 5, 94, 12},
	{24, 0, 4, 5, 6, 12},
	{12, 27, 13, 5, 6, 21},
	{12, 28, 13, 5, 6, 21},
	{12, 29, 13, 5, 6, 21},
	{12, 0, 13, 5, 9, 21},
	{10, 0, 0, 5, 9, 21},
	{7, 0, 0, 5, 9, 12},
	{12, 7, 13, 5, 9, 21},
	{12, 9, 13, 5, 9, 21},
	{21, 0, 0, 5, 0, 17},
	{13, 0, 0, 5, 9, 11},
	{21, 0, 0, 5, 9, 12},
	{6, 0, 0, 5, 9, 12},
	{7, 0, 0, 5, 10, 12},
	{12, 0, 13, 5, 10, 21},
	{10, 0, 0, 5, 10, 21},
	{12, 7, 13, 5, 10, 21},
	{12, 9, 13, 5, 10, 21},
	{13, 0, 0, 5, 10, 11},
	{23, 0, 10, 5, 10, 10},
	{15, 0, 0, 5, 10, 12},
	{15, 0, 0, 5, 10, 10},
	{26, 0, 0, 5, 10, 12},
	{23, 0, 10, 5, 10, 9},
	{21, 0, 0, 5, 10, 12},
	{12, 230, 13, 5, 10, 21},
	{12, 0, 13, 5, 11, 21},
	{10, 0, 0, 5, 11, 21},
	{7, 0, 0, 5, 11, 12},
	{12, 7, 13, 5, 11, 21},
	{12, 9, 13, 5, 11, 21},
	{13, 0, 0, 5, 11, 11},
	{21, 0, 0, 5, 11, 12},
	{12, 0, 13, 5, 12, 21},
	{10, 0, 0, 5, 12, 21},
	{7, 0, 0, 5, 12, 12},
	{12, 7, 13, 5, 12, 21},
	{12, 9, 13, 5, 12, 21},
	{13, 0, 0, 5, 12, 11},
	{21, 0, 0, 5, 12, 12},
	{23, 0, 10, 5, 12, 9},
	{12, 0, 13, 5, 13, 21},
	{10, 0, 0, 5, 13, 21},
	{7, 0, 0, 5, 13, 12},
	{12, 7, 13, 5, 13, 21},
	{12, 9, 13, 5, 13, 21},
	{13, 0, 0, 5, 13, 11},
	{26, 0, 0, 5, 13, 12},
	{15, 0, 0, 5, 13, 12},
	{12, 0, 13, 5, 14, 21},
	{7, 0, 0, 5, 14, 12},
	{10, 0, 0, 5, 14, 21},
	{12, 9, 13, 5, 14, 21},
	{13, 0, 0, 5, 14, 11},
	{15, 0, 0, 5, 14, 12},
	{26, 0, 18, 5, 14, 12},
	{23, 0, 10, 5, 14, 9},
	{12, 0, 13, 5, 15, 21},
	{10, 0, 0, 5, 15, 21},
	{7, 0, 0, 5, 15, 12},
	{12, 7, 13, 5, 15, 21},
	{12, 9, 13, 5, 15, 21},
	{12, 84, 13, 5, 15, 21},
	{12, 91, 13, 5, 15, 21},
	{13, 0, 0, 5, 15, 11},
	{21, 0, 0, 5, 15, 18},
	{15, 0, 18, 5, 15, 12},
	{26, 0, 0, 5, 15, 12},
	{7, 0, 0, 5, 16, 12},
	{12, 0, 13, 5, 16, 21},
	{10, 0, 0, 5, 16, 21},
	{21, 0, 0, 5, 16, 18},
	{12, 7, 13, 5, 16, 21},
	{12, 0, 0, 5, 16, 21},
	{12, 9, 13, 5, 16, 21},
	{13, 0, 0, 5, 16, 11},
	{12, 0, 13, 5, 17, 21},
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	{21, 0, 3, 5, 112, 17},
	{21, 0, 3, 5, 112, 15},
	{7, 0, 3, 5, 79, 12},
	{21, 0, 18, 5, 79, 17},
	{7, 0, 3, 5, 88, 12},
	{15, 0, 3, 5, 88, 12},
	{7, 0, 3, 5, 89, 12},
	{15, 0, 3, 5, 89, 12},
	{7, 0, 3, 5, 122, 12},
	{21, 0, 3, 5, 122, 12},
	{15, 0, 3, 5, 122, 12},
	{7, 0, 3, 5, 90, 12},
	{9, 0, 3, 5, 130, 12},
	{5, 0, 3, 5, 130, 12},
	{15, 0, 3, 5, 130, 12},
	{7, 0, 4, 5, 144, 12},
	{12, 230, 13, 5, 144, 21},
	{13, 0, 11, 5, 144, 11},
	{15, 0, 11, 5, 6, 12},
	{7, 0, 3, 5, 156, 12},
	{12, 230, 13, 5, 156, 21},
	{17, 0, 3, 5, 156, 17},
	{7, 0, 3, 5, 147, 12},
	{15, 0, 3, 5, 147, 12},
	{7, 0, 4, 5, 148, 12},
	{12, 220, 13, 5, 148, 21},
	{12, 230, 13, 5, 148, 21},
	{15, 0, 4, 5, 148, 12},
	{21, 0, 4, 5, 148, 12},
	{7, 0, 3, 5, 158, 12},
	{12, 230, 13, 5, 158, 21},
	{12, 220, 13, 5, 158, 21},
	{21, 0, 3, 5, 158, 12},
	{7, 0, 3, 5, 153, 12},
	{15, 0, 3, 5, 153, 12},
	{7, 0, 3, 5, 149, 12},
	{10, 0, 0, 5, 93, 21},
	{12, 0, 13, 5, 93, 21},
	{7, 0, 0, 5, 93, 12},
	{12, 9, 13, 5, 93, 21},
	{21, 0, 0, 5, 93, 17},
	{21, 0, 0, 5, 93, 12},
	{15, 0, 18, 5, 93, 12},
	{13, 0, 0, 5, 93, 11},
	{12, 0, 13, 5, 91, 21},
	{10, 0, 0, 5, 91, 21},
	{7, 0, 0, 5, 91, 12},
	{12, 9, 13, 5, 91, 21},
	{12, 7, 13, 5, 91, 21},
	{21, 0, 0, 5, 91, 12},
	{1, 0, 0, 5, 91, 12},
	{21, 0, 0, 5, 91, 17},
	{7, 0, 0, 5, 100, 12},
	{13, 0, 0, 5, 100, 11},
	{12, 230, 13, 5, 95, 21},
	{7, 0, 0, 5, 95, 12},
	{12, 0, 13, 5, 95, 21},
	{10, 0, 0, 5, 95, 21},
	{12, 9, 13, 5, 95, 21},
	{13, 0, 0, 5, 95, 11},
	{21, 0, 0, 5, 95, 17},
	{7, 0, 0, 5, 111, 12},
	{12, 7, 13, 5, 111, 21},
	{21, 0, 0, 5, 111, 12},
	{21, 0, 0, 5, 111, 18},
	{12, 0, 13, 5, 99, 21},
	{10, 0, 0, 5, 99, 21},
	{7, 0, 0, 5, 99, 12},
	{10, 9, 0, 5, 99, 21},
	{21, 0, 0, 5, 99, 17},
	{21, 0, 0, 5, 99, 12},
	{12, 7, 13, 5, 99, 21},
	{13, 0, 0, 5, 99, 11},
	{21, 0, 0, 5, 99, 18},
	{15, 0, 0, 5, 18, 12},
	{7, 0, 0, 5, 108, 12},
	{10, 0, 0, 5, 108, 21},
	{12, 0, 13, 5, 108, 21},
	{10, 9, 0, 5, 108, 21},
	{12, 7, 13, 5, 108, 21},
	{21, 0, 0, 5, 108, 17},
	{21, 0, 0, 5, 108, 12},
	{7, 0, 0, 5, 129, 12},
	{21, 0, 0, 5, 129, 17},
	{7, 0, 0, 5, 109, 12},
	{12, 0, 13, 5, 109, 21},
	{10, 0, 0, 5, 109, 21},
	{12, 7, 13, 5, 109, 21},
	{12, 9, 13, 5, 109, 21},
	{13, 0, 0, 5, 109, 11},
	{12, 0, 13, 5, 107, 21},
	{10, 0, 0, 5, 107, 21},
	{7, 0, 0, 5, 107, 12},
	{12, 7, 13, 5, 40, 21},
	{12, 7, 13, 5, 107, 21},
	{10, 9, 0, 5, 107, 21},
	{12, 230, 13, 5, 107, 21},
	{7, 0, 0, 5, 135, 12},
	{10, 0, 0, 5, 135, 21},
	{12, 0, 13, 5, 135, 21},
	{12, 9, 13, 5, 135, 21},
	{12, 7, 13, 5, 135, 21},
	{21, 0, 0, 5, 135, 17},
	{21, 0, 0, 5, 135, 12},
	{13, 0, 0, 5, 135, 11},
	{12, 230, 13, 5, 135, 21},
	{7, 0, 0, 5, 124, 12},
	{10, 0, 0, 5, 124, 21},
	{12, 0, 13, 5, 124, 21},
	{12, 9, 13, 5, 124, 21},
	{12, 7, 13, 5, 124, 21},
	{21, 0, 0, 5, 124, 12},
	{13, 0, 0, 5, 124, 11},
	{7, 0, 0, 5, 123, 12},
	{10, 0, 0, 5, 123, 21},
	{12, 0, 13, 5, 123, 21},
	{12, 9, 13, 5, 123, 21},
	{12, 7, 13, 5, 123, 21},
	{21, 0, 0, 5, 123, 18},
	{21, 0, 0, 5, 123, 17},
	{21, 0, 0, 5, 123, 6},
	{21, 0, 0, 5, 123, 12},
	{7, 0, 0, 5, 114, 12},
	{10, 0, 0, 5, 114, 21},
	{12, 0, 13, 5, 114, 21},
	{12, 9, 13, 5, 114, 21},
	{21, 0, 0, 5, 114, 17},
	{21, 0, 0, 5, 114, 12},
	{13, 0, 0, 5, 114, 11},
	{21, 0, 18, 5, 31, 18},
	{7, 0, 0, 5, 101, 12},
	{12, 0, 13, 5, 101, 21},
	{10, 0, 0, 5, 101, 21},
	{10, 9, 0, 5, 101, 21},
	{12, 7, 13, 5, 101, 21},
	{21, 0, 0, 5, 101, 12},
	{13, 0, 0, 5, 101, 11},
	{7, 0, 0, 5, 126, 36},
	{12, 0, 13, 5, 126, 36},
	{10, 0, 0, 5, 126, 36},
	{12, 9, 13, 5, 126, 36},
	{13, 0, 0, 5, 126, 11},
	{15, 0, 0, 5, 126, 36},
	{21, 0, 0, 5, 126, 17},
	{26, 0, 0, 5, 126, 36},
	{7, 0, 0, 5, 142, 12},
	{10, 0, 0, 5, 142, 21},
	{12, 0, 13, 5, 142, 21},
	{12, 9, 13, 5, 142, 21},
	{12, 7, 13, 5, 142, 21},
	{21, 0, 0, 5, 142, 12},
	{9, 0, 0, 5, 125, 12},
	{5, 0, 0, 5, 125, 12},
	{13, 0, 0, 5, 125, 11},
	{15, 0, 0, 5, 125, 12},
	{7, 0, 0, 5, 125, 12},
	{7, 0, 0, 5, 154, 12},
	{10, 0, 0, 5, 154, 21},
	{12, 0, 13, 5, 154, 21},
	{10, 9, 0, 5, 154, 21},
	{12, 9, 13, 5, 154, 21},
	{12, 7, 13, 5, 154, 21},
	{21, 0, 0, 5, 154, 17},
	{13, 0, 0, 5, 154, 11},
	{7, 0, 0, 5, 150, 12},
	{10, 0, 0, 5, 150, 21},
	{12, 0, 13, 5, 150, 21},
	{12, 9, 13, 5, 150, 21},
	{21, 0, 0, 5, 150, 18},
	{7, 0, 0, 5, 141, 12},
	{12, 0, 13, 5, 141, 21},
	{12, 0, 0, 5, 141, 21},
	{12, 9, 13, 5, 141, 21},
	{10, 0, 0, 5, 141, 21},
	{21, 0, 0, 5, 141, 18},
	{21, 0, 0, 5, 141, 12},
	{21, 0, 0, 5, 141, 17},
	{7, 0, 0, 5, 140, 12},
	{12, 0, 13, 5, 140, 21},
	{10, 0, 0, 5, 140, 21},
	{12, 9, 13, 5, 140, 21},
	{21, 0, 0, 5, 140, 17},
	{21, 0, 0, 5, 140, 18},
	{7, 0, 0, 5, 121, 12},
	{7, 0, 0, 5, 133, 12},
	{10, 0, 0, 5, 133, 21},
	{12, 0, 13, 5, 133, 21},
	{12, 9, 0, 5, 133, 21},
	{21, 0, 0, 5, 133, 17},
	{13, 0, 0, 5, 133, 11},
	{15, 0, 0, 5, 133, 12},
	{21, 0, 0, 5, 134, 18},
	{21, 0, 0, 5, 134, 6},
	{7, 0, 0, 5, 134, 12},
	{12, 0, 13, 5, 134, 21},
	{10, 0, 0, 5, 134, 21},
	{7, 0, 0, 5, 138, 12},
	{12, 0, 13, 5, 138, 21},
	{12, 7, 13, 5, 138, 21},
	{12, 9, 13, 5, 138, 21},
	{13, 0, 0, 5, 138, 11},
	{7, 0, 0, 5, 143, 12},
	{10, 0, 0, 5, 143, 21},
	{12, 0, 13, 5, 143, 21},
	{12, 9, 13, 5, 143, 21},
	{13, 0, 0, 5, 143, 11},
	{7, 0, 0, 5, 145, 12},
	{12, 0, 13, 5, 145, 21},
	{10, 0, 0, 5, 145, 21},
	{21, 0, 0, 5, 145, 12},
	{12, 0, 13, 5, 162, 21},
	{7, 0, 0, 5, 162, 12},
	{10, 0, 0, 5, 162, 21},
	{10, 9, 0, 5, 162, 21},
	{12, 9, 13, 5, 162, 21},
	{21, 0, 0, 5, 162, 17},
	{21, 0, 0, 5, 162, 14},
	{13, 0, 0, 5, 162, 11},
	{23, 0, 10, 5, 14, 10},
	{21, 0, 0, 5, 14, 17},
	{7, 0, 0, 5, 62, 12},
	{14, 0, 0, 5, 62, 12},
	{21, 0, 0, 5, 62, 17},
	{7, 0, 0, 5, 159, 12},
	{21, 0, 0, 5, 159, 12},
	{7, 0, 0, 5, 80, 12},
	{7, 0, 0, 5, 80, 0},
	{7, 0, 0, 5, 80, 1},
	{1, 0, 0, 5, 80, 4},
	{1, 0, 0, 5, 80, 0},
	{1, 0, 0, 5, 80, 1},
	{12, 0, 13, 5, 80, 21},
	{7, 0, 0, 5, 127, 12},
	{7, 0, 0, 5, 127, 0},
	{7, 0, 0, 5, 127, 1},
	{7, 0, 0, 5, 115, 12},
	{13, 0, 0, 5, 115, 11},
	{21, 0, 0, 5, 115, 17},
	{7, 0, 0, 5, 160, 12},
	{13, 0, 0, 5, 160, 11},
	{7, 0, 0, 5, 103, 12},
	{12, 1, 13, 5, 103, 21},
	{21, 0, 0, 5, 103, 17},
	{7, 0, 0, 5, 119, 12},
	{12, 230, 13, 5, 119, 21},
	{21, 0, 0, 5, 119, 17},
	{21, 0, 0, 5, 119, 12},
	{26, 0, 0, 5, 119, 12},
	{6, 0, 0, 5, 119, 12},
	{13, 0, 0, 5, 119, 11},
	{15, 0, 0, 5, 119, 12},
	{9, 0, 0, 5, 146, 12},
	{5, 0, 0, 5, 146, 12},
	{15, 0, 0, 5, 146, 12},
	{21, 0, 0, 5, 146, 17},
	{21, 0, 0, 5, 146, 12},
	{7, 0, 0, 5, 98, 12},
	{12, 0, 13, 5, 98, 21},
	{10, 0, 0, 5, 98, 21},
	{6, 0, 0, 5, 98, 12},
	{6, 0, 0, 2, 137, 5},
	{6, 0, 0, 2, 139, 5},
	{21, 0, 18, 2, 35, 5},
	{12, 0, 13, 2, 155, 4},
	{10, 6, 0, 2, 35, 21},
	{7, 0, 0, 2, 137, 14},
	{7, 0, 0, 2, 155, 12},
	{6, 0, 0, 2, 33, 12},
	{7, 0, 0, 2, 139, 14},
	{7, 0, 0, 5, 105, 12},
	{26, 0, 0, 5, 105, 12},
	{12, 0, 13, 5, 105, 21},
	{12, 1, 13, 5, 105, 21},
	{21, 0, 0, 5, 105, 17},
	{12, 0, 13, 5, 40, 21},
	{10, 216, 0, 5, 0, 21},
	{10, 226, 0, 5, 0, 21},
	{12, 230, 13, 5, 2, 21},
	{25, 0, 0, 5, 0, 12},
	{13, 0, 8, 5, 0, 11},
	{26, 0, 0, 5, 131, 12},
	{12, 0, 13, 5, 131, 21},
	{21, 0, 0, 5, 131, 17},
	{21, 0, 0, 5, 131, 12},
	{12, 230, 13, 5, 56, 21},
	{7, 0, 0, 5, 151, 12},
	{12, 230, 13, 5, 151, 21},
	{6, 0, 0, 5, 151, 12},
	{13, 0, 0, 5, 151, 11},
	{26, 0, 0, 5, 151, 12},
	{7, 0, 0, 5, 161, 12},
	{12, 230, 13, 5, 161, 21},
	{7, 0, 0, 5, 152, 12},
	{12, 230, 13, 5, 152, 21},
	{13, 0, 0, 5, 152, 11},
	{23, 0, 10, 5, 152, 9},
	{7, 0, 0, 5, 163, 12},
	{6, 0, 0, 5, 163, 12},
	{12, 232, 13, 5, 163, 21},
	{12, 220, 13, 5, 163, 21},
	{12, 230, 13, 5, 163, 21},
	{13, 0, 0, 5, 163, 11},
	{7, 0, 3, 5, 113, 12},
	{15, 0, 3, 5, 113, 12},
	{12, 220, 13, 5, 113, 21},
	{9, 0, 3, 5, 132, 12},
	{5, 0, 3, 5, 132, 12},
	{12, 230, 13, 5, 132, 21},
	{12, 7, 13, 5, 132, 21},
	{6, 0, 3, 5, 132, 12},
	{13, 0, 3, 5, 132, 11},
	{21, 0, 3, 5, 132, 0},
	{15, 0, 4, 5, 0, 12},
	{26, 0, 4, 5, 0, 10},
	{23, 0, 4, 5, 0, 10},
	{26, 0, 4, 5, 0, 12},
	{2, 0, 18, 5, 102, 14},
	{26, 0, 0, 2, 0, 29},
	{26, 0, 0, 5, 0, 28},
	{26, 0, 0, 2, 32, 14},
	{24, 0, 18, 2, 0, 42},
	{26, 0, 18, 5, 0, 5},
};

#define BIDI_MIRROR_LEN 428
static const MirrorPair mirror_pairs[] = {
	{40, 41},
	{41, 40},
	{60, 62},
	{62, 60},
	{91, 93},
	{93, 91},
	{123, 125},
	{125, 123},
	{171, 187},
	{187, 171},
	{3898, 3899},
	{3899, 3898},
	{3900, 3901},
	{3901, 3900},
	{5787, 5788},
	{5788, 5787},
	{8249, 8250},
	{8250, 8249},
	{8261, 8262},
	{8262, 8261},
	{8317, 8318},
	{8318, 8317},
	{8333, 8334},
	{8334, 8333},
	{8712, 8715},
	{8713, 8716},
	{8714, 8717},
	{8715, 8712},
	{8716, 8713},
	{8717, 8714},
	{8725, 10741},
	{8735, 11262},
	{8736, 10659},
	{8737, 10651},
	{8738, 10656},
	{8740, 10990},
	{8764, 8765},
	{8765, 8764},
	{8771, 8909},
	{8773, 8780},
	{8780, 8773},
	{8786, 8787},
	{8787, 8786},
	{8788, 8789},
	{8789, 8788},
	{8804, 8805},
	{8805, 8804},
	{8806, 8807},
	{8807, 8806},
	{8808, 8809},
	{8809, 8808},
	{8810, 8811},
	{8811, 8810},
	{8814, 8815},
	{8815, 8814},
	{8816, 8817},
	{8817, 8816},
	{8818, 8819},
	{8819, 8818},
	{8820, 8821},
	{8821, 8820},
	{8822, 8823},
	{8823, 8822},
	{8824, 8825},
	{8825, 8824},
	{8826, 8827},
	{8827, 8826},
	{8828, 8829},
	{8829, 8828},
	{8830, 8831},
	{8831, 8830},
	{8832, 8833},
	{8833, 8832},
	{8834, 8835},
	{8835, 8834},
	{8836, 8837},
	{8837, 8836},
	{8838, 8839},
	{8839, 8838},
	{8840, 8841},
	{8841, 8840},
	{8842, 8843},
	{8843, 8842},
	{8847, 8848},
	{8848, 8847},
	{8849, 8850},
	{8850, 8849},
	{8856, 10680},
	{8866, 8867},
	{8867, 8866},
	{8870, 10974},
	{8872, 10980},
	{8873, 10979},
	{8875, 10981},
	{8880, 8881},
	{8881, 8880},
	{8882, 8883},
	{8883, 8882},
	{8884, 8885},
	{8885, 8884},
	{8886, 8887},
	{8887, 8886},
	{8888, 10204},
	{8905, 8906},
	{8906, 8905},
	{8907, 8908},
	{8908, 8907},
	{8909, 8771},
	{8912, 8913},
	{8913, 8912},
	{8918, 8919},
	{8919, 8918},
	{8920, 8921},
	{8921, 8920},
	{8922, 8923},
	{8923, 8922},
	{8924, 8925},
	{8925, 8924},
	{8926, 8927},
	{8927, 8926},
	{8928, 8929},
	{8929, 8928},
	{8930, 8931},
	{8931, 8930},
	{8932, 8933},
	{8933, 8932},
	{8934, 8935},
	{8935, 8934},
	{8936, 8937},
	{8937, 8936},
	{8938, 8939},
	{8939, 8938},
	{8940, 8941},
	{8941, 8940},
	{8944, 8945},
	{8945, 8944},
	{8946, 8954},
	{8947, 8955},
	{8948, 8956},
	{8950, 8957},
	{8951, 8958},
	{8954, 8946},
	{8955, 8947},
	{8956, 8948},
	{8957, 8950},
	{8958, 8951},
	{8968, 8969},
	{8969, 8968},
	{8970, 8971},
	{8971, 8970},
	{9001, 9002},
	{9002, 9001},
	{10088, 10089},
	{10089, 10088},
	{10090, 10091},
	{10091, 10090},
	{10092, 10093},
	{10093, 10092},
	{10094, 10095},
	{10095, 10094},
	{10096, 10097},
	{10097, 10096},
	{10098, 10099},
	{10099, 10098},
	{10100, 10101},
	{10101, 10100},
	{10179, 10180},
	{10180, 10179},
	{10181, 10182},
	{10182, 10181},
	{10184, 10185},
	{10185, 10184},
	{10187, 10189},
	{10189, 10187},
	{10197, 10198},
	{10198, 10197},
	{10204, 8888},
	{10205, 10206},
	{10206, 10205},
	{10210, 10211},
	{10211, 10210},
	{10212, 10213},
	{10213, 10212},
	{10214, 10215},
	{10215, 10214},
	{10216, 10217},
	{10217, 10216},
	{10218, 10219},
	{10219, 10218},
	{10220, 10221},
	{10221, 10220},
	{10222, 10223},
	{10223, 10222},
	{10627, 10628},
	{10628, 10627},
	{10629, 10630},
	{10630, 10629},
	{10631, 10632},
	{10632, 10631},
	{10633, 10634},
	{10634, 10633},
	{10635, 10636},
	{10636, 10635},
	{10637, 10640},
	{10638, 10639},
	{10639, 10638},
	{10640, 10637},
	{10641, 10642},
	{10642, 10641},
	{10643, 10644},
	{10644, 10643},
	{10645, 10646},
	{10646, 10645},
	{10647, 10648},
	{10648, 10647},
	{10651, 8737},
	{10656, 8738},
	{10659, 8736},
	{10660, 10661},
	{10661, 10660},
	{10664, 10665},
	{10665, 10664},
	{10666, 10667},
	{10667, 10666},
	{10668, 10669},
	{10669, 10668},
	{10670, 10671},
	{10671, 10670},
	{10680, 8856},
	{10688, 10689},
	{10689, 10688},
	{10692, 10693},
	{10693, 10692},
	{10703, 10704},
	{10704, 10703},
	{10705, 10706},
	{10706, 10705},
	{10708, 10709},
	{10709, 10708},
	{10712, 10713},
	{10713, 10712},
	{10714, 10715},
	{10715, 10714},
	{10728, 10729},
	{10729, 10728},
	{10741, 8725},
	{10744, 10745},
	{10745, 10744},
	{10748, 10749},
	{10749, 10748},
	{10795, 10796},
	{10796, 10795},
	{10797, 10798},
	{10798, 10797},
	{10804, 10805},
	{10805, 10804},
	{10812, 10813},
	{10813, 10812},
	{10852, 10853},
	{10853, 10852},
	{10873, 10874},
	{10874, 10873},
	{10875, 10876},
	{10876, 10875},
	{10877, 10878},
	{10878, 10877},
	{10879, 10880},
	{10880, 10879},
	{10881, 10882},
	{10882, 10881},
	{10883, 10884},
	{10884, 10883},
	{10885, 10886},
	{10886, 10885},
	{10887, 10888},
	{10888, 10887},
	{10889, 10890},
	{10890, 10889},
	{10891, 10892},
	{10892, 10891},
	{10893, 10894},
	{10894, 10893},
	{10895, 10896},
	{10896, 10895},
	{10897, 10898},
	{10898, 10897},
	{10899, 10900},
	{10900, 10899},
	{10901, 10902},
	{10902, 10901},
	{10903, 10904},
	{10904, 10903},
	{10905, 10906},
	{10906, 10905},
	{10907, 10908},
	{10908, 10907},
	{10909, 10910},
	{10910, 10909},
	{10911, 10912},
	{10912, 10911},
	{10913, 10914},
	{10914, 10913},
	{10918, 10919},
	{10919, 10918},
	{10920, 10921},
	{10921, 10920},
	{10922, 10923},
	{10923, 10922},
	{10924, 10925},
	{10925, 10924},
	{10927, 10928},
	{10928, 10927},
	{10929, 10930},
	{10930, 10929},
	{10931, 10932},
	{10932, 10931},
	{10933, 10934},
	{10934, 10933},
	{10935, 10936},
	{10936, 10935},
	{10937, 10938},
	{10938, 10937},
	{10939, 10940},
	{10940, 10939},
	{10941, 10942},
	{10942, 10941},
	{10943, 10944},
	{10944, 10943},
	{10945, 10946},
	{10946, 10945},
	{10947, 10948},
	{10948, 10947},
	{10949, 10950},
	{10950, 10949},
	{10951, 10952},
	{10952, 10951},
	{10953, 10954},
	{10954, 10953},
	{10955, 10956},
	{10956, 10955},
	{10957, 10958},
	{10958, 10957},
	{10959, 10960},
	{10960, 10959},
	{10961, 10962},
	{10962, 10961},
	{10963, 10964},
	{10964, 10963},
	{10965, 10966},
	{10966, 10965},
	{10974, 8870},
	{10979, 8873},
	{10980, 8872},
	{10981, 8875},
	{10988, 10989},
	{10989, 10988},
	{10990, 8740},
	{10999, 11000},
	{11000, 10999},
	{11001, 11002},
	{11002, 11001},
	{11262, 8735},
	{11778, 11779},
	{11779, 11778},
	{11780, 11781},
	{11781, 11780},
	{11785, 11786},
	{11786, 11785},
	{11788, 11789},
	{11789, 11788},
	{11804, 11805},
	{11805, 11804},
	{11808, 11809},
	{11809, 11808},
	{11810, 11811},
	{11811, 11810},
	{11812, 11813},
	{11813, 11812},
	{11814, 11815},
	{11815, 11814},
	{11816, 11817},
	{11817, 11816},
	{11861, 11862},
	{11862, 11861},
	{11863, 11864},
	{11864, 11863},
	{11865, 11866},
	{11866, 11865},
	{11867, 11868},
	{11868, 11867},
	{12296, 12297},
	{12297, 12296},
	{12298, 12299},
	{12299, 12298},
	{12300, 12301},
	{12301, 12300},
	{12302, 12303},
	{12303, 12302},
	{12304, 12305},
	{12305, 12304},
	{12308, 12309},
	{12309, 12308},
	{12310, 12311},
	{12311, 12310},
	{12312, 12313},
	{12313, 12312},
	{12314, 12315},
	{12315, 12314},
	{65113, 65114},
	{65114, 65113},
	{65115, 65116},
	{65116, 65115},
	{65117, 65118},
	{65118, 65117},
	{65124, 65125},
	{65125, 65124},
	{65288, 65289},
	{65289, 65288},
	{65308, 65310},
	{65310, 65308},
	{65339, 65341},
	{65341, 65339},
	{65371, 65373},
	{65373, 65371},
	{65375, 65376},
	{65376, 65375},
	{65378, 65379},
	{65379, 65378},
};

#define BIDI_BRACKET_LEN 128
static const BracketPair bracket_pairs[] = {
	{40, 41, 0},
	{41, 40, 1},
	{91, 93, 0},
	{93, 91, 1},
	{123, 125, 0},
	{125, 123, 1},
	{3898, 3899, 0},
	{3899, 3898, 1},
	{3900, 3901, 0},
	{3901, 3900, 1},
	{5787, 5788, 0},
	{5788, 5787, 1},
	{8261, 8262, 0},
	{8262, 8261, 1},
	{8317, 8318, 0},
	{8318, 8317, 1},
	{8333, 8334, 0},
	{8334, 8333, 1},
	{8968, 8969, 0},
	{8969, 8968, 1},
	{8970, 8971, 0},
	{8971, 8970, 1},
	{9001, 9002, 0},
	{9002, 9001, 1},
	{10088, 10089, 0},
	{10089, 10088, 1},
	{10090, 10091, 0},
	{10091, 10090, 1},
	{10092, 10093, 0},
	{10093, 10092, 1},
	{10094, 10095, 0},
	{10095, 10094, 1},
	{10096, 10097, 0},
	{10097, 10096, 1},
	{10098, 10099, 0},
	{10099, 10098, 1},
	{10100, 10101, 0},
	{10101, 10100, 1},
	{10181, 10182, 0},
	{10182, 10181, 1},
	{10214, 10215, 0},
	{10215, 10214, 1},
	{10216, 10217, 0},
	{10217, 10216, 1},
	{10218, 10219, 0},
	{10219, 10218, 1},
	{10220, 10221, 0},
	{10221, 10220, 1},
	{10222, 10223, 0},
	{10223, 10222, 1},
	{10627, 10628, 0},
	{10628, 10627, 1},
	{10629, 10630, 0},
	{10630, 10629, 1},
	{10631, 10632, 0},
	{10632, 10631, 1},
	{10633, 10634, 0},
	{10634, 10633, 1},
	{10635, 10636, 0},
	{10636, 10635, 1},
	{10637, 10640, 0},
	{10638, 10639, 1},
	{10639, 10638, 0},
	{10640, 10637, 1},
	{10641, 10642, 0},
	{10642, 10641, 1},
	{10643, 10644, 0},
	{10644, 10643, 1},
	{10645, 10646, 0},
	{10646, 10645, 1},
	{10647, 10648, 0},
	{10648, 10647, 1},
	{10712, 10713, 0},
	{10713, 10712, 1},
	{10714, 10715, 0},
	{10715, 10714, 1},
	{10748, 10749, 0},
	{10749, 10748, 1},
	{11810, 11811, 0},
	{11811, 11810, 1},
	{11812, 11813, 0},
	{11813, 11812, 1},
	{11814, 11815, 0},
	{11815, 11814, 1},
	{11816, 11817, 0},
	{11817, 11816, 1},
	{11861, 11862, 0},
	{11862, 11861, 1},
	{11863, 11864, 0},
	{11864, 11863, 1},
	{11865, 11866, 0},
	{11866, 11865, 1},
	{11867, 11868, 0},
	{11868, 11867, 1},
	{12296, 12297, 0},
	{12297, 12296, 1},
	{12298, 12299, 0},
	{12299, 12298, 1},
	{12300, 12301, 0},
	{12301, 12300, 1},
	{12302, 12303, 0},
	{12303, 12302, 1},
	{12304, 12305, 0},
	{12305, 12304, 1},
	{12308, 12309, 0},
	{12309, 12308, 1},
	{12310, 12311, 0},
	{12311, 12310, 1},
	{12312, 12313, 0},
	{12313, 12312, 1},
	{12314, 12315, 0},
	{12315, 12314, 1},
	{65113, 65114, 0},
	{65114, 65113, 1},
	{65115, 65116, 0},
	{65116, 65115, 1},
	{65117, 65118, 0},
	{65118, 65117, 1},
	{65288, 65289, 0},
	{65289, 65288, 1},
	{65339, 65341, 0},
	{65341, 65339, 1},
	{65371, 65373, 0},
	{65373, 65371, 1},
	{65375, 65376, 0},
	{65376, 65375, 1},
	{65378, 65379, 0},
	{65379, 65378, 1},
};

/* Reindexing of NFC first characters. */
#define TOTAL_FIRST 377
#define TOTAL_LAST 63
static const Reindex nfc_first[] = {
  { 60, 2, 0},
  { 65, 15, 3},
  { 82, 8, 19},
  { 97, 15, 28},
  { 114, 8, 44},
  { 168, 0, 53},
  { 194, 0, 54},
  { 196, 3, 55},
  { 202, 0, 59},
  { 207, 0, 60},
  { 212, 2, 61},
  { 216, 0, 64},
  { 220, 0, 65},
  { 226, 0, 66},
  { 228, 3, 67},
  { 234, 0, 71},
  { 239, 0, 72},
  { 244, 2, 73},
  { 248, 0, 76},
  { 252, 0, 77},
  { 258, 1, 78},
  { 274, 1, 80},
  { 332, 1, 82},
  { 346, 1, 84},
  { 352, 1, 86},
  { 360, 3, 88},
  { 383, 0, 92},
  { 416, 1, 93},
  { 431, 1, 95},
  { 439, 0, 97},
  { 490, 1, 98},
  { 550, 3, 100},
  { 558, 1, 104},
  { 658, 0, 106},
  { 913, 0, 107},
  { 917, 0, 108},
  { 919, 0, 109},
  { 921, 0, 110},
  { 927, 0, 111},
  { 929, 0, 112},
  { 933, 0, 113},
  { 937, 0, 114},
  { 940, 0, 115},
  { 942, 0, 116},
  { 945, 0, 117},
  { 949, 0, 118},
  { 951, 0, 119},
  { 953, 0, 120},
  { 959, 0, 121},
  { 961, 0, 122},
  { 965, 0, 123},
  { 969, 2, 124},
  { 974, 0, 127},
  { 978, 0, 128},
  { 1030, 0, 129},
  { 1040, 0, 130},
  { 1043, 0, 131},
  { 1045, 3, 132},
  { 1050, 0, 136},
  { 1054, 0, 137},
  { 1059, 0, 138},
  { 1063, 0, 139},
  { 1067, 0, 140},
  { 1069, 0, 141},
  { 1072, 0, 142},
  { 1075, 0, 143},
  { 1077, 3, 144},
  { 1082, 0, 148},
  { 1086, 0, 149},
  { 1091, 0, 150},
  { 1095, 0, 151},
  { 1099, 0, 152},
  { 1101, 0, 153},
  { 1110, 0, 154},
  { 1140, 1, 155},
  { 1240, 1, 157},
  { 1256, 1, 159},
  { 1575, 0, 161},
  { 1608, 0, 162},
  { 1610, 0, 163},
  { 1729, 0, 164},
  { 1746, 0, 165},
  { 1749, 0, 166},
  { 2344, 0, 167},
  { 2352, 0, 168},
  { 2355, 0, 169},
  { 2503, 0, 170},
  { 2887, 0, 171},
  { 2962, 0, 172},
  { 3014, 1, 173},
  { 3142, 0, 175},
  { 3263, 0, 176},
  { 3270, 0, 177},
  { 3274, 0, 178},
  { 3398, 1, 179},
  { 3545, 0, 181},
  { 3548, 0, 182},
  { 4133, 0, 183},
  { 6917, 0, 184},
  { 6919, 0, 185},
  { 6921, 0, 186},
  { 6923, 0, 187},
  { 6925, 0, 188},
  { 6929, 0, 189},
  { 6970, 0, 190},
  { 6972, 0, 191},
  { 6974, 1, 192},
  { 6978, 0, 194},
  { 7734, 1, 195},
  { 7770, 1, 197},
  { 7778, 1, 199},
  { 7840, 1, 201},
  { 7864, 1, 203},
  { 7884, 1, 205},
  { 7936, 17, 207},
  { 7960, 1, 225},
  { 7968, 17, 227},
  { 7992, 1, 245},
  { 8000, 1, 247},
  { 8008, 1, 249},
  { 8016, 1, 251},
  { 8025, 0, 253},
  { 8032, 16, 254},
  { 8052, 0, 271},
  { 8060, 0, 272},
  { 8118, 0, 273},
  { 8127, 0, 274},
  { 8134, 0, 275},
  { 8182, 0, 276},
  { 8190, 0, 277},
  { 8592, 0, 278},
  { 8594, 0, 279},
  { 8596, 0, 280},
  { 8656, 0, 281},
  { 8658, 0, 282},
  { 8660, 0, 283},
  { 8707, 0, 284},
  { 8712, 0, 285},
  { 8715, 0, 286},
  { 8739, 0, 287},
  { 8741, 0, 288},
  { 8764, 0, 289},
  { 8771, 0, 290},
  { 8773, 0, 291},
  { 8776, 0, 292},
  { 8781, 0, 293},
  { 8801, 0, 294},
  { 8804, 1, 295},
  { 8818, 1, 297},
  { 8822, 1, 299},
  { 8826, 3, 301},
  { 8834, 1, 305},
  { 8838, 1, 307},
  { 8849, 1, 309},
  { 8866, 0, 311},
  { 8872, 1, 312},
  { 8875, 0, 314},
  { 8882, 3, 315},
  { 12358, 0, 319},
  { 12363, 0, 320},
  { 12365, 0, 321},
  { 12367, 0, 322},
  { 12369, 0, 323},
  { 12371, 0, 324},
  { 12373, 0, 325},
  { 12375, 0, 326},
  { 12377, 0, 327},
  { 12379, 0, 328},
  { 12381, 0, 329},
  { 12383, 0, 330},
  { 12385, 0, 331},
  { 12388, 0, 332},
  { 12390, 0, 333},
  { 12392, 0, 334},
  { 12399, 0, 335},
  { 12402, 0, 336},
  { 12405, 0, 337},
  { 12408, 0, 338},
  { 12411, 0, 339},
  { 12445, 0, 340},
  { 12454, 0, 341},
  { 12459, 0, 342},
  { 12461, 0, 343},
  { 12463, 0, 344},
  { 12465, 0, 345},
  { 12467, 0, 346},
  { 12469, 0, 347},
  { 12471, 0, 348},
  { 12473, 0, 349},
  { 12475, 0, 350},
  { 12477, 0, 351},
  { 12479, 0, 352},
  { 12481, 0, 353},
  { 12484, 0, 354},
  { 12486, 0, 355},
  { 12488, 0, 356},
  { 12495, 0, 357},
  { 12498, 0, 358},
  { 12501, 0, 359},
  { 12504, 0, 360},
  { 12507, 0, 361},
  { 12527, 3, 362},
  { 12541, 0, 366},
  { 69785, 0, 367},
  { 69787, 0, 368},
  { 69797, 0, 369},
  { 69937, 1, 370},
  { 70471, 0, 372},
  { 70841, 0, 373},
  { 71096, 1, 374},
  { 71989, 0, 376},
  {0,0,0}
};

static const Reindex nfc_last[] = {
  { 768, 4, 0},
  { 774, 6, 5},
  { 783, 0, 12},
  { 785, 0, 13},
  { 787, 1, 14},
  { 795, 0, 16},
  { 803, 5, 17},
  { 813, 1, 23},
  { 816, 1, 25},
  { 824, 0, 27},
  { 834, 0, 28},
  { 837, 0, 29},
  { 1619, 2, 30},
  { 2364, 0, 33},
  { 2494, 0, 34},
  { 2519, 0, 35},
  { 2878, 0, 36},
  { 2902, 1, 37},
  { 3006, 0, 39},
  { 3031, 0, 40},
  { 3158, 0, 41},
  { 3266, 0, 42},
  { 3285, 1, 43},
  { 3390, 0, 45},
  { 3415, 0, 46},
  { 3530, 0, 47},
  { 3535, 0, 48},
  { 3551, 0, 49},
  { 4142, 0, 50},
  { 6965, 0, 51},
  { 12441, 1, 52},
  { 69818, 0, 54},
  { 69927, 0, 55},
  { 70462, 0, 56},
  { 70487, 0, 57},
  { 70832, 0, 58},
  { 70842, 0, 59},
  { 70845, 0, 60},
  { 71087, 0, 61},
  { 71984, 0, 62},
  {0,0,0}
};

#define UCDN_EAST_ASIAN_F 0
#define UCDN_EAST_ASIAN_H 1
#define UCDN_EAST_ASIAN_W 2
#define UCDN_EAST_ASIAN_NA 3
#define UCDN_EAST_ASIAN_A 4
#define UCDN_EAST_ASIAN_N 5

#define UCDN_SCRIPT_COMMON 0
#define UCDN_SCRIPT_LATIN 1
#define UCDN_SCRIPT_GREEK 2
#define UCDN_SCRIPT_CYRILLIC 3
#define UCDN_SCRIPT_ARMENIAN 4
#define UCDN_SCRIPT_HEBREW 5
#define UCDN_SCRIPT_ARABIC 6
#define UCDN_SCRIPT_SYRIAC 7
#define UCDN_SCRIPT_THAANA 8
#define UCDN_SCRIPT_DEVANAGARI 9
#define UCDN_SCRIPT_BENGALI 10
#define UCDN_SCRIPT_GURMUKHI 11
#define UCDN_SCRIPT_GUJARATI 12
#define UCDN_SCRIPT_ORIYA 13
#define UCDN_SCRIPT_TAMIL 14
#define UCDN_SCRIPT_TELUGU 15
#define UCDN_SCRIPT_KANNADA 16
#define UCDN_SCRIPT_MALAYALAM 17
#define UCDN_SCRIPT_SINHALA 18
#define UCDN_SCRIPT_THAI 19
#define UCDN_SCRIPT_LAO 20
#define UCDN_SCRIPT_TIBETAN 21
#define UCDN_SCRIPT_MYANMAR 22
#define UCDN_SCRIPT_GEORGIAN 23
#define UCDN_SCRIPT_HANGUL 24
#define UCDN_SCRIPT_ETHIOPIC 25
#define UCDN_SCRIPT_CHEROKEE 26
#define UCDN_SCRIPT_CANADIAN_ABORIGINAL 27
#define UCDN_SCRIPT_OGHAM 28
#define UCDN_SCRIPT_RUNIC 29
#define UCDN_SCRIPT_KHMER 30
#define UCDN_SCRIPT_MONGOLIAN 31
#define UCDN_SCRIPT_HIRAGANA 32
#define UCDN_SCRIPT_KATAKANA 33
#define UCDN_SCRIPT_BOPOMOFO 34
#define UCDN_SCRIPT_HAN 35
#define UCDN_SCRIPT_YI 36
#define UCDN_SCRIPT_OLD_ITALIC 37
#define UCDN_SCRIPT_GOTHIC 38
#define UCDN_SCRIPT_DESERET 39
#define UCDN_SCRIPT_INHERITED 40
#define UCDN_SCRIPT_TAGALOG 41
#define UCDN_SCRIPT_HANUNOO 42
#define UCDN_SCRIPT_BUHID 43
#define UCDN_SCRIPT_TAGBANWA 44
#define UCDN_SCRIPT_LIMBU 45
#define UCDN_SCRIPT_TAI_LE 46
#define UCDN_SCRIPT_LINEAR_B 47
#define UCDN_SCRIPT_UGARITIC 48
#define UCDN_SCRIPT_SHAVIAN 49
#define UCDN_SCRIPT_OSMANYA 50
#define UCDN_SCRIPT_CYPRIOT 51
#define UCDN_SCRIPT_BRAILLE 52
#define UCDN_SCRIPT_BUGINESE 53
#define UCDN_SCRIPT_COPTIC 54
#define UCDN_SCRIPT_NEW_TAI_LUE 55
#define UCDN_SCRIPT_GLAGOLITIC 56
#define UCDN_SCRIPT_TIFINAGH 57
#define UCDN_SCRIPT_SYLOTI_NAGRI 58
#define UCDN_SCRIPT_OLD_PERSIAN 59
#define UCDN_SCRIPT_KHAROSHTHI 60
#define UCDN_SCRIPT_BALINESE 61
#define UCDN_SCRIPT_CUNEIFORM 62
#define UCDN_SCRIPT_PHOENICIAN 63
#define UCDN_SCRIPT_PHAGS_PA 64
#define UCDN_SCRIPT_NKO 65
#define UCDN_SCRIPT_SUNDANESE 66
#define UCDN_SCRIPT_LEPCHA 67
#define UCDN_SCRIPT_OL_CHIKI 68
#define UCDN_SCRIPT_VAI 69
#define UCDN_SCRIPT_SAURASHTRA 70
#define UCDN_SCRIPT_KAYAH_LI 71
#define UCDN_SCRIPT_REJANG 72
#define UCDN_SCRIPT_LYCIAN 73
#define UCDN_SCRIPT_CARIAN 74
#define UCDN_SCRIPT_LYDIAN 75
#define UCDN_SCRIPT_CHAM 76
#define UCDN_SCRIPT_TAI_THAM 77
#define UCDN_SCRIPT_TAI_VIET 78
#define UCDN_SCRIPT_AVESTAN 79
#define UCDN_SCRIPT_EGYPTIAN_HIEROGLYPHS 80
#define UCDN_SCRIPT_SAMARITAN 81
#define UCDN_SCRIPT_LISU 82
#define UCDN_SCRIPT_BAMUM 83
#define UCDN_SCRIPT_JAVANESE 84
#define UCDN_SCRIPT_MEETEI_MAYEK 85
#define UCDN_SCRIPT_IMPERIAL_ARAMAIC 86
#define UCDN_SCRIPT_OLD_SOUTH_ARABIAN 87
#define UCDN_SCRIPT_INSCRIPTIONAL_PARTHIAN 88
#define UCDN_SCRIPT_INSCRIPTIONAL_PAHLAVI 89
#define UCDN_SCRIPT_OLD_TURKIC 90
#define UCDN_SCRIPT_KAITHI 91
#define UCDN_SCRIPT_BATAK 92
#define UCDN_SCRIPT_BRAHMI 93
#define UCDN_SCRIPT_MANDAIC 94
#define UCDN_SCRIPT_CHAKMA 95
#define UCDN_SCRIPT_MEROITIC_CURSIVE 96
#define UCDN_SCRIPT_MEROITIC_HIEROGLYPHS 97
#define UCDN_SCRIPT_MIAO 98
#define UCDN_SCRIPT_SHARADA 99
#define UCDN_SCRIPT_SORA_SOMPENG 100
#define UCDN_SCRIPT_TAKRI 101
#define UCDN_SCRIPT_UNKNOWN 102
#define UCDN_SCRIPT_BASSA_VAH 103
#define UCDN_SCRIPT_CAUCASIAN_ALBANIAN 104
#define UCDN_SCRIPT_DUPLOYAN 105
#define UCDN_SCRIPT_ELBASAN 106
#define UCDN_SCRIPT_GRANTHA 107
#define UCDN_SCRIPT_KHOJKI 108
#define UCDN_SCRIPT_KHUDAWADI 109
#define UCDN_SCRIPT_LINEAR_A 110
#define UCDN_SCRIPT_MAHAJANI 111
#define UCDN_SCRIPT_MANICHAEAN 112
#define UCDN_SCRIPT_MENDE_KIKAKUI 113
#define UCDN_SCRIPT_MODI 114
#define UCDN_SCRIPT_MRO 115
#define UCDN_SCRIPT_NABATAEAN 116
#define UCDN_SCRIPT_OLD_NORTH_ARABIAN 117
#define UCDN_SCRIPT_OLD_PERMIC 118
#define UCDN_SCRIPT_PAHAWH_HMONG 119
#define UCDN_SCRIPT_PALMYRENE 120
#define UCDN_SCRIPT_PAU_CIN_HAU 121
#define UCDN_SCRIPT_PSALTER_PAHLAVI 122
#define UCDN_SCRIPT_SIDDHAM 123
#define UCDN_SCRIPT_TIRHUTA 124
#define UCDN_SCRIPT_WARANG_CITI 125
#define UCDN_SCRIPT_AHOM 126
#define UCDN_SCRIPT_ANATOLIAN_HIEROGLYPHS 127
#define UCDN_SCRIPT_HATRAN 128
#define UCDN_SCRIPT_MULTANI 129
#define UCDN_SCRIPT_OLD_HUNGARIAN 130
#define UCDN_SCRIPT_SIGNWRITING 131
#define UCDN_SCRIPT_ADLAM 132
#define UCDN_SCRIPT_BHAIKSUKI 133
#define UCDN_SCRIPT_MARCHEN 134
#define UCDN_SCRIPT_NEWA 135
#define UCDN_SCRIPT_OSAGE 136
#define UCDN_SCRIPT_TANGUT 137
#define UCDN_SCRIPT_MASARAM_GONDI 138
#define UCDN_SCRIPT_NUSHU 139
#define UCDN_SCRIPT_SOYOMBO 140
#define UCDN_SCRIPT_ZANABAZAR_SQUARE 141
#define UCDN_SCRIPT_DOGRA 142
#define UCDN_SCRIPT_GUNJALA_GONDI 143
#define UCDN_SCRIPT_HANIFI_ROHINGYA 144
#define UCDN_SCRIPT_MAKASAR 145
#define UCDN_SCRIPT_MEDEFAIDRIN 146
#define UCDN_SCRIPT_OLD_SOGDIAN 147
#define UCDN_SCRIPT_SOGDIAN 148
#define UCDN_SCRIPT_ELYMAIC 149
#define UCDN_SCRIPT_NANDINAGARI 150
#define UCDN_SCRIPT_NYIAKENG_PUACHUE_HMONG 151
#define UCDN_SCRIPT_WANCHO 152
#define UCDN_SCRIPT_CHORASMIAN 153
#define UCDN_SCRIPT_DIVES_AKURU 154
#define UCDN_SCRIPT_KHITAN_SMALL_SCRIPT 155
#define UCDN_SCRIPT_YEZIDI 156
#define UCDN_SCRIPT_VITHKUQI 157
#define UCDN_SCRIPT_OLD_UYGHUR 158
#define UCDN_SCRIPT_CYPRO_MINOAN 159
#define UCDN_SCRIPT_TANGSA 160
#define UCDN_SCRIPT_TOTO 161
#define UCDN_SCRIPT_KAWI 162
#define UCDN_SCRIPT_NAG_MUNDARI 163

#define UCDN_GENERAL_CATEGORY_CC 0
#define UCDN_GENERAL_CATEGORY_CF 1
#define UCDN_GENERAL_CATEGORY_CN 2
#define UCDN_GENERAL_CATEGORY_CO 3
#define UCDN_GENERAL_CATEGORY_CS 4
#define UCDN_GENERAL_CATEGORY_LL 5
#define UCDN_GENERAL_CATEGORY_LM 6
#define UCDN_GENERAL_CATEGORY_LO 7
#define UCDN_GENERAL_CATEGORY_LT 8
#define UCDN_GENERAL_CATEGORY_LU 9
#define UCDN_GENERAL_CATEGORY_MC 10
#define UCDN_GENERAL_CATEGORY_ME 11
#define UCDN_GENERAL_CATEGORY_MN 12
#define UCDN_GENERAL_CATEGORY_ND 13
#define UCDN_GENERAL_CATEGORY_NL 14
#define UCDN_GENERAL_CATEGORY_NO 15
#define UCDN_GENERAL_CATEGORY_PC 16
#define UCDN_GENERAL_CATEGORY_PD 17
#define UCDN_GENERAL_CATEGORY_PE 18
#define UCDN_GENERAL_CATEGORY_PF 19
#define UCDN_GENERAL_CATEGORY_PI 20
#define UCDN_GENERAL_CATEGORY_PO 21
#define UCDN_GENERAL_CATEGORY_PS 22
#define UCDN_GENERAL_CATEGORY_SC 23
#define UCDN_GENERAL_CATEGORY_SK 24
#define UCDN_GENERAL_CATEGORY_SM 25
#define UCDN_GENERAL_CATEGORY_SO 26
#define UCDN_GENERAL_CATEGORY_ZL 27
#define UCDN_GENERAL_CATEGORY_ZP 28
#define UCDN_GENERAL_CATEGORY_ZS 29

#define UCDN_BIDI_CLASS_L 0
#define UCDN_BIDI_CLASS_LRE 1
#define UCDN_BIDI_CLASS_LRO 2
#define UCDN_BIDI_CLASS_R 3
#define UCDN_BIDI_CLASS_AL 4
#define UCDN_BIDI_CLASS_RLE 5
#define UCDN_BIDI_CLASS_RLO 6
#define UCDN_BIDI_CLASS_PDF 7
#define UCDN_BIDI_CLASS_EN 8
#define UCDN_BIDI_CLASS_ES 9
#define UCDN_BIDI_CLASS_ET 10
#define UCDN_BIDI_CLASS_AN 11
#define UCDN_BIDI_CLASS_CS 12
#define UCDN_BIDI_CLASS_NSM 13
#define UCDN_BIDI_CLASS_BN 14
#define UCDN_BIDI_CLASS_B 15
#define UCDN_BIDI_CLASS_S 16
#define UCDN_BIDI_CLASS_WS 17
#define UCDN_BIDI_CLASS_ON 18
#define UCDN_BIDI_CLASS_LRI 19
#define UCDN_BIDI_CLASS_RLI 20
#define UCDN_BIDI_CLASS_FSI 21
#define UCDN_BIDI_CLASS_PDI 22

/* index tables for the database records */
#define SHIFT1 5
#define SHIFT2 3
static const unsigned char index0[] = {
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
	21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
	39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 53, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 54, 55, 55, 55, 56,
	57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 64, 65, 66, 67,
	68, 69, 70, 64, 65, 66, 67, 68, 69, 70, 64, 65, 66, 67, 68, 69, 70, 64,
	65, 66, 67, 68, 69, 70, 64, 65, 66, 67, 68, 69, 70, 64, 71, 72, 72, 72,
	72, 72, 72, 72, 72, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 52, 74, 75, 76, 77, 78,
	79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
	97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111,
	112, 112, 112, 113, 114, 115, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 117, 118, 118, 119, 120, 121, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 122, 123, 124, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 125, 125, 126, 127, 116, 116, 128, 129, 130, 130, 130, 130,
	130, 130, 130, 130, 130, 130, 130, 130, 130, 130, 130, 130, 130, 130,
	130, 130, 130, 130, 130, 131, 130, 130, 130, 132, 133, 134, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 135, 136, 137, 138, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 139, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 140, 141, 142, 143, 144, 145, 146,
	147, 148, 149, 149, 150, 116, 116, 116, 116, 151, 152, 153, 154, 116,
	155, 116, 116, 156, 157, 158, 116, 116, 159, 160, 161, 116, 162, 163,
	164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 174, 174, 175, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 176, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 177, 178, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 179, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	180, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 52, 52,
	182, 181, 181, 181, 181, 183, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 184, 52, 52, 52, 52, 52, 52, 52, 52, 52,
	52, 52, 52, 52, 52, 52, 185, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181, 181,
	183, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
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	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
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	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
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	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 186,
	187, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116, 116,
	116, 116, 116, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 188, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73,
	73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 73, 188,
};

static const unsigned short index1[] = {
	0, 1, 0, 2, 3, 4, 5, 6, 7, 8, 8, 9, 10, 11, 11, 12, 13, 0, 0, 0, 14, 15,
	16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 29, 31, 32,
	33, 34, 35, 27, 30, 29, 27, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
	47, 48, 27, 27, 49, 27, 27, 27, 27, 27, 27, 27, 50, 51, 52, 27, 53, 54,
	53, 54, 54, 54, 54, 54, 55, 54, 54, 54, 56, 57, 58, 59, 60, 61, 62, 63,
	64, 64, 65, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 65, 77, 78,
	79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
	97, 97, 97, 97, 98, 98, 98, 98, 99, 100, 101, 101, 101, 101, 102, 103,
	101, 101, 101, 101, 101, 101, 104, 105, 101, 101, 101, 101, 101, 101,
	101, 101, 101, 101, 101, 101, 106, 107, 107, 107, 108, 109, 110, 110,
	110, 110, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 120,
	120, 121, 122, 119, 123, 124, 125, 126, 127, 127, 127, 127, 128, 129,
	130, 131, 132, 133, 134, 127, 127, 127, 127, 127, 127, 127, 127, 127,
	127, 127, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 144, 144,
	145, 146, 147, 148, 127, 127, 127, 127, 127, 127, 149, 149, 149, 149,
	150, 151, 152, 119, 153, 154, 155, 155, 155, 156, 157, 158, 159, 159,
	160, 161, 162, 163, 164, 165, 166, 166, 166, 167, 144, 168, 127, 127,
	127, 169, 170, 171, 127, 127, 127, 127, 127, 172, 173, 125, 174, 175,
	176, 177, 178, 179, 179, 179, 179, 179, 179, 180, 181, 182, 183, 179,
	184, 185, 186, 179, 187, 188, 189, 190, 190, 191, 192, 193, 194, 195,
	196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 205, 206, 207, 208,
	209, 210, 211, 212, 213, 214, 215, 119, 216, 217, 218, 219, 219, 220,
	221, 222, 223, 224, 225, 119, 226, 227, 228, 229, 230, 231, 232, 233,
	233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 119, 244, 245,
	246, 247, 248, 245, 249, 250, 251, 252, 253, 119, 254, 255, 256, 257,
	258, 259, 260, 261, 261, 260, 261, 262, 263, 264, 265, 266, 267, 268,
	269, 270, 271, 272, 273, 274, 274, 273, 275, 276, 277, 278, 279, 280,
	281, 282, 283, 119, 284, 285, 286, 287, 287, 287, 287, 288, 289, 290,
	291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 298, 298, 301, 302,
	299, 303, 304, 305, 306, 307, 308, 119, 309, 310, 310, 310, 310, 310,
	311, 312, 313, 314, 315, 316, 119, 119, 119, 119, 317, 318, 319, 319,
	320, 319, 321, 322, 323, 324, 325, 326, 119, 119, 119, 119, 327, 328,
	329, 330, 331, 332, 333, 334, 335, 336, 335, 335, 335, 337, 338, 339,
	340, 341, 342, 343, 342, 342, 342, 344, 345, 346, 347, 348, 119, 119,
	119, 119, 349, 349, 349, 349, 349, 350, 351, 352, 353, 354, 355, 356,
	357, 358, 359, 349, 360, 361, 353, 362, 363, 363, 363, 363, 364, 365,
	366, 366, 366, 366, 366, 367, 368, 368, 368, 368, 368, 368, 368, 368,
	368, 368, 368, 368, 369, 369, 369, 369, 369, 369, 369, 369, 369, 370,
	370, 370, 370, 370, 370, 370, 370, 370, 370, 370, 371, 371, 371, 371,
	371, 371, 371, 371, 371, 372, 373, 372, 371, 371, 371, 371, 371, 372,
	371, 371, 371, 371, 372, 373, 372, 371, 373, 371, 371, 371, 371, 371,
	371, 371, 372, 371, 371, 371, 371, 371, 371, 371, 371, 374, 375, 376,
	377, 378, 371, 371, 379, 380, 381, 381, 381, 381, 381, 381, 381, 381,
	381, 381, 382, 383, 384, 385, 385, 385, 385, 385, 385, 385, 385, 385,
	385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385,
	385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385,
	385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385,
	385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385,
	385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 385, 386, 385, 385,
	387, 388, 388, 389, 390, 390, 390, 390, 390, 390, 390, 390, 390, 391,
	392, 393, 394, 394, 395, 396, 397, 397, 398, 119, 399, 399, 400, 119,
	401, 402, 403, 119, 404, 404, 404, 404, 404, 404, 405, 406, 407, 408,
	409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 419, 419, 419,
	420, 419, 419, 419, 419, 419, 419, 421, 422, 419, 419, 419, 419, 423,
	385, 385, 385, 385, 385, 385, 385, 385, 424, 119, 425, 425, 425, 426,
	427, 428, 429, 430, 431, 432, 433, 433, 433, 434, 435, 119, 436, 436,
	436, 436, 436, 437, 436, 436, 436, 438, 439, 440, 441, 441, 441, 441,
	442, 442, 443, 444, 445, 445, 445, 445, 445, 445, 446, 447, 448, 449,
	450, 451, 452, 453, 452, 453, 454, 455, 456, 457, 458, 459, 119, 119,
	119, 119, 119, 119, 460, 461, 461, 461, 461, 461, 462, 463, 464, 465,
	466, 467, 468, 469, 470, 471, 472, 473, 473, 473, 474, 475, 476, 477,
	478, 478, 478, 478, 479, 480, 481, 482, 483, 483, 483, 483, 484, 485,
	486, 487, 488, 489, 490, 491, 492, 492, 492, 493, 100, 494, 363, 363,
	363, 363, 363, 495, 496, 119, 497, 498, 499, 500, 501, 502, 54, 54, 54,
	54, 503, 504, 56, 56, 56, 56, 56, 505, 506, 507, 54, 508, 54, 54, 54,
	509, 56, 56, 56, 510, 511, 512, 513, 514, 514, 514, 515, 516, 27, 27, 27,
	27, 27, 27, 27, 27, 27, 27, 27, 27, 27, 27, 27, 27, 27, 27, 517, 518, 27,
	27, 27, 27, 27, 27, 27, 27, 27, 27, 27, 27, 519, 520, 521, 522, 519, 520,
	519, 520, 521, 522, 519, 523, 519, 520, 519, 521, 519, 524, 519, 524,
	519, 524, 525, 526, 527, 528, 529, 530, 519, 531, 532, 533, 534, 535,
	536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549,
	550, 551, 56, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563,
	119, 564, 565, 566, 567, 568, 569, 570, 571, 572, 573, 574, 575, 576,
	577, 576, 578, 579, 580, 581, 582, 583, 584, 585, 586, 585, 587, 588,
	585, 589, 585, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 591,
	600, 601, 591, 602, 603, 591, 591, 603, 591, 604, 605, 604, 591, 591,
	606, 591, 591, 591, 591, 591, 607, 591, 591, 585, 608, 609, 610, 611,
	612, 613, 614, 614, 614, 614, 614, 614, 614, 614, 615, 585, 585, 616,
	617, 591, 591, 618, 585, 585, 585, 585, 590, 611, 619, 620, 585, 585,
	585, 585, 585, 621, 119, 119, 119, 585, 622, 119, 119, 623, 623, 623,
	623, 623, 624, 624, 625, 626, 626, 626, 626, 626, 626, 626, 626, 626,
	627, 623, 628, 629, 629, 629, 629, 629, 629, 629, 629, 629, 630, 629,
	629, 629, 629, 631, 585, 629, 629, 632, 585, 633, 634, 635, 636, 637,
	638, 634, 585, 632, 639, 585, 640, 641, 642, 643, 644, 585, 585, 585,
	645, 646, 647, 648, 585, 649, 650, 585, 651, 585, 585, 652, 653, 654,
	655, 585, 656, 657, 658, 659, 660, 661, 662, 663, 664, 665, 666, 585,
	585, 585, 667, 585, 668, 585, 669, 670, 671, 672, 673, 674, 623, 675,
	675, 676, 585, 585, 585, 667, 677, 678, 591, 591, 591, 679, 680, 591,
	591, 681, 681, 681, 681, 681, 681, 681, 681, 681, 681, 681, 681, 681,
	681, 681, 681, 681, 681, 681, 681, 681, 681, 681, 681, 681, 681, 681,
	681, 681, 681, 681, 681, 591, 591, 591, 591, 591, 591, 591, 591, 591,
	591, 591, 591, 591, 591, 591, 591, 682, 683, 683, 684, 591, 591, 591,
	591, 591, 591, 591, 685, 591, 591, 591, 686, 591, 591, 591, 591, 591,
	591, 591, 591, 591, 591, 591, 591, 591, 591, 591, 591, 591, 591, 591,
	591, 591, 591, 591, 591, 591, 591, 591, 591, 591, 591, 591, 591, 585,
	585, 585, 687, 585, 585, 591, 591, 688, 689, 690, 634, 585, 585, 691,
	585, 585, 585, 692, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585,
	585, 585, 585, 693, 693, 693, 693, 693, 693, 694, 694, 694, 694, 694,
	694, 695, 696, 697, 698, 92, 92, 92, 92, 92, 92, 92, 92, 92, 92, 92, 92,
	699, 700, 701, 702, 366, 366, 366, 366, 703, 704, 705, 705, 705, 705,
	705, 705, 705, 706, 707, 708, 371, 371, 373, 119, 373, 373, 373, 373,
	373, 373, 373, 373, 709, 709, 709, 709, 710, 711, 712, 713, 714, 715,
	716, 717, 718, 719, 720, 721, 119, 119, 119, 119, 722, 722, 722, 723,
	722, 722, 722, 722, 722, 722, 722, 722, 722, 722, 724, 119, 722, 722,
	722, 722, 722, 722, 722, 722, 722, 722, 722, 722, 722, 722, 722, 722,
	722, 722, 722, 722, 722, 722, 722, 722, 722, 722, 725, 119, 119, 119,
	726, 727, 728, 729, 730, 731, 732, 733, 734, 735, 736, 737, 738, 738,
	739, 738, 738, 738, 740, 741, 742, 743, 744, 745, 746, 746, 747, 746,
	746, 746, 748, 749, 750, 751, 752, 753, 753, 753, 753, 753, 754, 755,
	755, 755, 755, 755, 755, 755, 755, 755, 755, 756, 757, 758, 753, 753,
	753, 753, 726, 726, 726, 726, 727, 119, 759, 759, 760, 760, 760, 761,
	762, 763, 758, 758, 758, 764, 765, 766, 760, 760, 760, 767, 762, 763,
	758, 758, 758, 758, 768, 766, 758, 769, 770, 770, 770, 770, 770, 771,
	770, 770, 770, 770, 770, 770, 770, 770, 770, 770, 770, 758, 758, 758,
	772, 773, 758, 758, 758, 758, 758, 758, 758, 758, 758, 758, 758, 774,
	758, 758, 758, 772, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 585, 585, 585, 585, 585, 585, 585, 585, 776, 776,
	777, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776,
	776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776,
	776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776,
	776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776,
	776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776, 776,
	776, 776, 776, 776, 776, 776, 776, 776, 776, 778, 779, 779, 779, 779,
	779, 779, 780, 119, 781, 781, 781, 781, 781, 782, 783, 783, 783, 783,
	783, 783, 783, 783, 783, 783, 783, 783, 783, 783, 783, 783, 783, 783,
	783, 783, 783, 783, 783, 783, 783, 783, 783, 783, 783, 783, 783, 783,
	783, 784, 783, 783, 785, 786, 119, 119, 101, 101, 101, 101, 101, 787,
	788, 789, 101, 101, 101, 790, 791, 791, 791, 791, 791, 791, 791, 791,
	792, 793, 794, 119, 64, 64, 795, 796, 797, 27, 798, 27, 27, 27, 27, 27,
	27, 27, 799, 800, 27, 801, 802, 27, 27, 803, 804, 27, 805, 806, 807, 808,
	119, 119, 809, 810, 811, 812, 813, 813, 814, 815, 816, 817, 818, 818,
	818, 818, 818, 818, 819, 119, 820, 821, 821, 821, 821, 821, 822, 823,
	824, 825, 826, 827, 828, 828, 829, 830, 831, 832, 833, 833, 834, 835,
	836, 836, 837, 838, 839, 840, 368, 368, 368, 841, 842, 843, 843, 843,
	843, 843, 844, 845, 846, 847, 848, 849, 850, 349, 353, 851, 852, 852,
	852, 852, 852, 853, 854, 119, 855, 856, 857, 858, 349, 349, 859, 860,
	861, 861, 861, 861, 861, 861, 862, 863, 864, 119, 119, 865, 866, 867,
	868, 119, 869, 869, 869, 119, 373, 373, 54, 54, 54, 54, 54, 870, 871,
	872, 873, 873, 873, 873, 873, 873, 873, 873, 873, 873, 866, 866, 866,
	866, 874, 875, 876, 877, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 878, 879, 879, 880, 879, 879, 879, 878, 879,
	879, 880, 879, 879, 879, 879, 879, 879, 878, 879, 879, 880, 879, 879,
	879, 878, 879, 879, 880, 879, 879, 879, 878, 879, 879, 881, 119, 369,
	369, 882, 883, 370, 370, 370, 370, 370, 884, 885, 885, 885, 885, 885,
	885, 885, 885, 885, 885, 885, 885, 885, 885, 885, 885, 885, 885, 885,
	885, 885, 885, 885, 885, 885, 885, 885, 885, 885, 885, 885, 885, 886,
	886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886,
	886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886,
	886, 886, 886, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 887, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 888, 889, 889, 889, 889, 890, 119, 891, 892, 120, 893, 894,
	895, 896, 120, 127, 127, 127, 127, 127, 127, 127, 127, 127, 127, 127,
	127, 897, 898, 899, 119, 900, 127, 127, 127, 127, 127, 127, 127, 127,
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	726, 726, 726, 726, 1526, 1527, 726, 1528, 1529, 726, 726, 1530, 1531,
	1532, 1533, 1528, 1502, 726, 726, 1534, 1535, 726, 726, 726, 726, 726,
	726, 726, 1536, 1537, 1538, 1539, 726, 1540, 1538, 1538, 1541, 1542,
	1543, 1544, 726, 1545, 1546, 1547, 726, 726, 726, 726, 726, 726, 726,
	726, 1548, 1549, 726, 1550, 647, 1551, 726, 1552, 1553, 585, 1554, 726,
	726, 726, 1502, 1555, 1556, 1502, 1502, 1557, 1502, 1501, 1502, 1502,
	1502, 1502, 1502, 1558, 1559, 1502, 1502, 1558, 1560, 726, 726, 726, 726,
	726, 726, 726, 726, 1561, 1562, 585, 585, 585, 585, 1563, 1564, 726, 726,
	726, 726, 1565, 726, 1566, 726, 1567, 1568, 1569, 1570, 1502, 1571, 1572,
	1573, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585,
	585, 1574, 1575, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585, 1576,
	1577, 726, 1578, 1579, 1504, 585, 1580, 585, 585, 585, 585, 585, 585,
	585, 1504, 585, 1581, 585, 585, 585, 585, 585, 1504, 585, 585, 585, 1582,
	1577, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 585, 1583,
	726, 1538, 1584, 726, 1538, 1585, 1525, 726, 726, 726, 726, 726, 1543,
	726, 726, 726, 726, 726, 726, 726, 1586, 1587, 726, 1561, 1588, 1589,
	726, 726, 726, 726, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585,
	1580, 1504, 1502, 1508, 726, 1573, 726, 1579, 726, 726, 726, 726, 726,
	1590, 1591, 1592, 726, 1578, 726, 1579, 1538, 1593, 585, 585, 585, 585,
	585, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585, 585,
	1594, 585, 585, 585, 585, 585, 585, 622, 119, 119, 119, 119, 1432, 1595,
	1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504,
	1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504,
	1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504,
	1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504,
	1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504, 1504,
	1504, 1504, 1504, 1596, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 889, 889, 889, 889, 775, 775, 775, 775, 775, 775,
	775, 888, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 887, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 888, 889, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 1597, 889, 889, 889, 889, 889, 889, 889,
	889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889,
	889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889,
	775, 775, 775, 887, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889,
	889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889,
	889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889,
	889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889, 889,
	889, 889, 889, 889, 889, 889, 889, 1598, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 1599, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775, 775,
	775, 775, 775, 775, 775, 775, 889, 889, 889, 889, 889, 889, 889, 889,
	889, 889, 1600, 119, 119, 119, 1601, 1601, 1601, 1601, 1601, 1601, 1601,
	1601, 1601, 1601, 1601, 1601, 119, 119, 119, 119, 119, 119, 119, 119,
	119, 119, 119, 119, 119, 119, 119, 119, 906, 906, 906, 906, 906, 906,
	906, 906, 906, 906, 906, 906, 906, 906, 906, 906, 906, 906, 906, 906,
	906, 906, 906, 906, 906, 906, 906, 906, 906, 906, 119, 119, 886, 886,
	886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886,
	886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886, 886,
	886, 1602,
};

static const unsigned short index2[] = {
	1, 1, 1, 1, 1, 1, 1, 1, 1, 2, 3, 4, 5, 6, 1, 1, 1, 1, 1, 1, 7, 7, 7, 8,
	9, 10, 11, 12, 13, 14, 15, 11, 16, 17, 15, 18, 19, 20, 19, 21, 22, 22,
	22, 22, 22, 22, 22, 22, 22, 22, 19, 23, 24, 24, 24, 10, 15, 25, 25, 25,
	25, 25, 25, 25, 25, 25, 25, 25, 25, 25, 25, 25, 25, 25, 25, 16, 26, 17,
	27, 28, 27, 29, 29, 29, 29, 29, 29, 29, 29, 29, 29, 29, 29, 29, 29, 29,
	29, 29, 29, 16, 30, 31, 24, 1, 1, 1, 1, 1, 1, 32, 1, 1, 33, 34, 35, 13,
	36, 13, 37, 38, 39, 40, 41, 42, 24, 43, 44, 27, 45, 46, 47, 47, 48, 49,
	38, 38, 39, 47, 41, 50, 51, 51, 51, 34, 52, 52, 52, 52, 52, 52, 53, 52,
	52, 52, 52, 52, 52, 52, 52, 52, 53, 52, 52, 52, 52, 52, 52, 54, 53, 52,
	52, 52, 52, 52, 53, 55, 55, 55, 56, 56, 56, 56, 55, 56, 55, 55, 55, 56,
	55, 55, 56, 56, 55, 56, 55, 55, 56, 56, 56, 54, 55, 55, 55, 56, 55, 56,
	55, 56, 52, 55, 52, 56, 52, 56, 52, 56, 52, 56, 52, 56, 52, 56, 52, 56,
	52, 55, 52, 55, 52, 56, 52, 56, 52, 56, 52, 55, 52, 56, 52, 56, 52, 56,
	52, 56, 52, 56, 53, 55, 52, 55, 53, 55, 52, 56, 52, 56, 55, 52, 56, 52,
	56, 52, 56, 53, 55, 53, 55, 52, 55, 52, 56, 52, 55, 55, 53, 55, 52, 55,
	52, 56, 52, 56, 53, 55, 52, 56, 52, 56, 52, 52, 56, 52, 56, 52, 56, 56,
	56, 52, 52, 56, 52, 56, 52, 52, 56, 52, 52, 52, 56, 56, 52, 52, 52, 52,
	56, 52, 52, 56, 52, 52, 52, 56, 56, 56, 52, 52, 56, 52, 52, 56, 52, 56,
	52, 56, 52, 52, 56, 52, 56, 56, 52, 56, 52, 52, 56, 52, 52, 52, 56, 52,
	56, 52, 52, 56, 56, 57, 52, 56, 56, 56, 57, 57, 57, 57, 52, 58, 56, 52,
	58, 56, 52, 58, 56, 52, 55, 52, 55, 52, 55, 52, 55, 52, 55, 52, 55, 52,
	55, 52, 55, 56, 52, 56, 56, 52, 58, 56, 52, 56, 52, 52, 52, 56, 52, 56,
	56, 56, 56, 56, 56, 56, 52, 52, 56, 52, 52, 56, 56, 52, 56, 52, 52, 52,
	52, 56, 56, 55, 56, 56, 56, 56, 56, 56, 56, 56, 56, 56, 56, 56, 56, 56,
	56, 56, 56, 56, 57, 56, 56, 56, 59, 59, 59, 59, 59, 59, 59, 59, 59, 60,
	60, 61, 61, 61, 61, 61, 61, 61, 62, 62, 63, 62, 60, 64, 65, 64, 64, 64,
	65, 64, 60, 60, 66, 61, 62, 62, 62, 62, 62, 62, 39, 39, 39, 39, 62, 39,
	62, 48, 59, 59, 59, 59, 59, 62, 62, 62, 62, 62, 67, 67, 60, 62, 61, 62,
	62, 62, 62, 62, 62, 62, 62, 62, 68, 68, 68, 68, 68, 68, 68, 68, 68, 68,
	68, 68, 68, 69, 70, 70, 70, 70, 69, 71, 70, 70, 70, 70, 70, 72, 72, 70,
	70, 70, 70, 72, 72, 70, 70, 70, 70, 70, 70, 70, 70, 70, 70, 70, 73, 73,
	73, 73, 73, 70, 70, 70, 70, 68, 68, 68, 68, 68, 68, 68, 68, 74, 68, 70,
	70, 70, 68, 68, 68, 70, 70, 75, 68, 68, 68, 70, 70, 70, 70, 68, 69, 70,
	70, 68, 76, 77, 77, 76, 77, 77, 76, 68, 68, 68, 68, 68, 78, 79, 78, 79,
	60, 80, 78, 79, 81, 81, 82, 79, 79, 79, 83, 78, 81, 81, 81, 81, 80, 62,
	78, 84, 78, 78, 78, 81, 78, 81, 78, 78, 79, 85, 85, 85, 85, 85, 85, 85,
	85, 85, 85, 85, 85, 85, 85, 85, 85, 85, 81, 85, 85, 85, 85, 85, 85, 85,
	78, 78, 79, 79, 79, 79, 79, 86, 86, 86, 86, 86, 86, 86, 86, 86, 86, 86,
	86, 86, 86, 86, 86, 86, 79, 86, 86, 86, 86, 86, 86, 86, 79, 79, 79, 79,
	79, 78, 79, 79, 78, 78, 78, 79, 79, 79, 78, 79, 78, 79, 78, 79, 78, 79,
	78, 79, 87, 88, 87, 88, 87, 88, 87, 88, 87, 88, 87, 88, 87, 88, 79, 79,
	79, 79, 78, 79, 89, 78, 79, 78, 78, 79, 79, 78, 78, 78, 90, 91, 90, 90,
	90, 90, 90, 90, 90, 90, 90, 90, 90, 90, 90, 90, 91, 91, 91, 91, 91, 91,
	91, 91, 92, 92, 92, 92, 92, 92, 92, 92, 93, 92, 93, 93, 93, 93, 93, 93,
	93, 93, 93, 93, 93, 93, 93, 93, 90, 93, 90, 93, 90, 93, 90, 93, 90, 93,
	94, 95, 95, 96, 96, 95, 97, 97, 90, 93, 90, 93, 90, 93, 90, 90, 93, 90,
	93, 90, 93, 90, 93, 90, 93, 90, 93, 90, 93, 93, 81, 98, 98, 98, 98, 98,
	98, 98, 98, 98, 98, 98, 98, 98, 98, 98, 98, 98, 98, 98, 98, 98, 98, 81,
	81, 99, 100, 100, 100, 100, 100, 100, 101, 101, 101, 101, 101, 101, 101,
	101, 101, 102, 103, 81, 81, 104, 104, 105, 81, 106, 107, 107, 107, 107,
	106, 107, 107, 107, 108, 106, 107, 107, 107, 107, 107, 107, 106, 106,
	106, 106, 106, 106, 107, 107, 106, 107, 107, 108, 109, 107, 110, 111,
	112, 113, 114, 115, 116, 117, 118, 119, 119, 120, 121, 122, 123, 124,
	125, 126, 127, 125, 107, 106, 128, 118, 81, 81, 81, 81, 81, 81, 81, 81,
	129, 129, 129, 129, 129, 129, 129, 129, 129, 129, 129, 81, 81, 81, 81,
	129, 129, 129, 129, 125, 125, 81, 81, 81, 130, 130, 130, 130, 130, 131,
	132, 132, 133, 134, 134, 135, 136, 137, 138, 138, 139, 139, 139, 139,
	139, 139, 139, 139, 140, 141, 142, 143, 144, 145, 145, 143, 146, 146,
	146, 146, 146, 146, 146, 146, 147, 146, 146, 146, 146, 146, 146, 146,
	146, 146, 146, 148, 149, 150, 151, 152, 153, 154, 155, 96, 96, 156, 157,
	139, 139, 139, 139, 139, 157, 139, 139, 157, 158, 158, 158, 158, 158,
	158, 158, 158, 158, 158, 134, 159, 159, 160, 146, 146, 161, 146, 146,
	146, 146, 146, 146, 146, 146, 146, 146, 146, 145, 146, 139, 139, 139,
	139, 139, 139, 139, 131, 138, 139, 139, 139, 139, 157, 139, 162, 162,
	139, 139, 138, 157, 139, 139, 157, 146, 146, 163, 163, 163, 163, 163,
	163, 163, 163, 163, 163, 146, 146, 146, 164, 164, 146, 165, 165, 165,
	165, 165, 165, 165, 165, 165, 165, 165, 165, 165, 165, 81, 166, 167, 168,
	167, 167, 167, 167, 167, 167, 167, 167, 167, 167, 167, 167, 167, 167,
	169, 170, 169, 169, 170, 169, 169, 170, 170, 170, 169, 170, 170, 169,
	170, 169, 169, 169, 170, 169, 170, 169, 170, 169, 170, 169, 169, 81, 81,
	167, 167, 167, 171, 171, 171, 171, 171, 171, 171, 171, 171, 171, 171,
	171, 171, 171, 172, 172, 172, 172, 172, 172, 172, 172, 172, 172, 172,
	171, 81, 81, 81, 81, 81, 81, 173, 173, 173, 173, 173, 173, 173, 173, 173,
	173, 174, 174, 174, 174, 174, 174, 174, 174, 174, 174, 174, 174, 174,
	174, 174, 174, 174, 175, 175, 175, 175, 175, 175, 175, 176, 175, 177,
	177, 178, 179, 180, 181, 177, 81, 81, 176, 182, 182, 183, 183, 183, 183,
	183, 183, 183, 183, 183, 183, 183, 183, 183, 183, 184, 184, 184, 184,
	185, 184, 184, 184, 184, 184, 184, 184, 184, 184, 185, 184, 184, 184,
	185, 184, 184, 184, 184, 184, 81, 81, 186, 186, 186, 186, 186, 186, 186,
	186, 186, 186, 186, 186, 186, 186, 186, 81, 187, 187, 187, 187, 187, 187,
	187, 187, 187, 188, 188, 188, 81, 81, 189, 81, 167, 167, 167, 81, 81, 81,
	81, 81, 190, 146, 146, 146, 146, 146, 146, 81, 130, 130, 81, 81, 81, 81,
	81, 81, 139, 157, 157, 157, 139, 139, 139, 139, 146, 162, 139, 139, 139,
	139, 139, 157, 157, 157, 157, 157, 139, 139, 139, 139, 139, 139, 131,
	157, 139, 139, 157, 139, 139, 157, 139, 139, 139, 157, 157, 157, 191,
	192, 193, 139, 139, 139, 157, 139, 139, 157, 157, 139, 139, 139, 139,
	139, 194, 194, 194, 195, 196, 196, 196, 196, 196, 196, 196, 196, 196,
	196, 196, 196, 196, 196, 194, 195, 197, 196, 195, 195, 195, 194, 194,
	194, 194, 194, 194, 194, 194, 195, 195, 195, 195, 198, 195, 195, 196, 96,
	156, 96, 96, 194, 194, 194, 196, 196, 194, 194, 199, 199, 200, 200, 200,
	200, 200, 200, 200, 200, 200, 200, 201, 202, 196, 196, 196, 196, 196,
	196, 203, 204, 205, 205, 81, 203, 203, 203, 203, 203, 203, 203, 203, 81,
	81, 203, 203, 81, 81, 203, 203, 203, 203, 203, 203, 203, 203, 203, 203,
	203, 203, 203, 203, 81, 203, 203, 203, 203, 203, 203, 203, 81, 203, 81,
	81, 81, 203, 203, 203, 203, 81, 81, 206, 203, 205, 205, 205, 204, 204,
	204, 204, 81, 81, 205, 205, 81, 81, 205, 205, 207, 203, 81, 81, 81, 81,
	81, 81, 81, 81, 205, 81, 81, 81, 81, 203, 203, 81, 203, 203, 203, 204,
	204, 81, 81, 208, 208, 208, 208, 208, 208, 208, 208, 208, 208, 203, 203,
	209, 209, 210, 210, 210, 210, 210, 211, 212, 213, 203, 214, 215, 81, 81,
	216, 216, 217, 81, 218, 218, 218, 218, 218, 218, 81, 81, 81, 81, 218,
	218, 81, 81, 218, 218, 218, 218, 218, 218, 218, 218, 218, 218, 218, 218,
	218, 218, 81, 218, 218, 218, 218, 218, 218, 218, 81, 218, 218, 81, 218,
	218, 81, 218, 218, 81, 81, 219, 81, 217, 217, 217, 216, 216, 81, 81, 81,
	81, 216, 216, 81, 81, 216, 216, 220, 81, 81, 81, 216, 81, 81, 81, 81, 81,
	81, 81, 218, 218, 218, 218, 81, 218, 81, 81, 81, 81, 81, 81, 81, 221,
	221, 221, 221, 221, 221, 221, 221, 221, 221, 216, 216, 218, 218, 218,
	216, 222, 81, 81, 223, 223, 224, 81, 225, 225, 225, 225, 225, 225, 225,
	225, 225, 81, 225, 225, 225, 81, 225, 225, 225, 225, 225, 225, 225, 225,
	225, 225, 225, 225, 225, 225, 81, 225, 225, 225, 225, 225, 225, 225, 81,
	225, 225, 81, 225, 225, 225, 225, 225, 81, 81, 226, 225, 224, 224, 224,
	223, 223, 223, 223, 223, 81, 223, 223, 224, 81, 224, 224, 227, 81, 81,
	225, 81, 81, 81, 81, 81, 81, 81, 225, 225, 223, 223, 81, 81, 228, 228,
	228, 228, 228, 228, 228, 228, 228, 228, 229, 230, 81, 81, 81, 81, 81, 81,
	81, 225, 223, 223, 223, 223, 223, 223, 81, 231, 232, 232, 81, 233, 233,
	233, 233, 233, 233, 233, 233, 81, 81, 233, 233, 81, 81, 233, 233, 233,
	233, 233, 233, 233, 233, 233, 233, 233, 233, 233, 233, 81, 233, 233, 233,
	233, 233, 233, 233, 81, 233, 233, 81, 233, 233, 233, 233, 233, 81, 81,
	234, 233, 232, 231, 232, 231, 231, 231, 231, 81, 81, 232, 232, 81, 81,
	232, 232, 235, 81, 81, 81, 81, 81, 81, 81, 231, 231, 232, 81, 81, 81, 81,
	233, 233, 81, 233, 233, 233, 231, 231, 81, 81, 236, 236, 236, 236, 236,
	236, 236, 236, 236, 236, 237, 233, 238, 238, 238, 238, 238, 238, 81, 81,
	239, 240, 81, 240, 240, 240, 240, 240, 240, 81, 81, 81, 240, 240, 240,
	81, 240, 240, 240, 240, 81, 81, 81, 240, 240, 81, 240, 81, 240, 240, 81,
	81, 81, 240, 240, 81, 81, 81, 240, 240, 240, 240, 240, 240, 240, 240,
	240, 240, 81, 81, 81, 81, 241, 241, 239, 241, 241, 81, 81, 81, 241, 241,
	241, 81, 241, 241, 241, 242, 81, 81, 240, 81, 81, 81, 81, 81, 81, 241,
	81, 81, 81, 81, 81, 81, 243, 243, 243, 243, 243, 243, 243, 243, 243, 243,
	244, 244, 244, 245, 245, 245, 245, 245, 245, 246, 245, 81, 81, 81, 81,
	81, 247, 248, 248, 248, 247, 249, 249, 249, 249, 249, 249, 249, 249, 81,
	249, 249, 249, 81, 249, 249, 249, 249, 249, 249, 249, 249, 249, 249, 249,
	249, 249, 249, 249, 249, 81, 81, 250, 249, 247, 247, 247, 248, 248, 248,
	248, 81, 247, 247, 247, 81, 247, 247, 247, 251, 81, 81, 81, 81, 81, 81,
	81, 252, 253, 81, 249, 249, 249, 81, 81, 249, 81, 81, 249, 249, 247, 247,
	81, 81, 254, 254, 254, 254, 254, 254, 254, 254, 254, 254, 81, 81, 81, 81,
	81, 81, 81, 255, 256, 256, 256, 256, 256, 256, 256, 257, 258, 259, 260,
	260, 261, 258, 258, 258, 258, 258, 258, 258, 258, 81, 258, 258, 258, 81,
	258, 258, 258, 258, 258, 258, 258, 258, 258, 258, 258, 258, 258, 258,
	258, 258, 258, 258, 81, 258, 258, 258, 258, 258, 81, 81, 262, 258, 260,
	263, 260, 260, 260, 260, 260, 81, 263, 260, 260, 81, 260, 260, 259, 264,
	81, 81, 81, 81, 81, 81, 81, 260, 260, 81, 81, 81, 81, 81, 81, 258, 258,
	81, 258, 258, 259, 259, 81, 81, 265, 265, 265, 265, 265, 265, 265, 265,
	265, 265, 81, 258, 258, 260, 81, 81, 81, 81, 266, 266, 267, 267, 268,
	268, 268, 268, 268, 268, 268, 268, 268, 81, 268, 268, 268, 81, 268, 268,
	268, 268, 268, 268, 268, 268, 268, 268, 268, 268, 268, 268, 268, 268,
	268, 269, 269, 268, 267, 267, 267, 266, 266, 266, 266, 81, 267, 267, 267,
	81, 267, 267, 267, 269, 268, 270, 81, 81, 81, 81, 268, 268, 268, 267,
	271, 271, 271, 271, 271, 271, 271, 268, 268, 268, 266, 266, 81, 81, 272,
	272, 272, 272, 272, 272, 272, 272, 272, 272, 271, 271, 271, 271, 271,
	271, 271, 271, 271, 273, 268, 268, 268, 268, 268, 268, 81, 274, 275, 275,
	81, 276, 276, 276, 276, 276, 276, 276, 276, 276, 276, 276, 276, 276, 276,
	276, 276, 276, 276, 81, 81, 81, 276, 276, 276, 276, 276, 276, 276, 276,
	81, 276, 276, 276, 276, 276, 276, 276, 276, 276, 81, 276, 81, 81, 81, 81,
	277, 81, 81, 81, 81, 275, 275, 275, 274, 274, 274, 81, 274, 81, 275, 275,
	275, 275, 275, 275, 275, 275, 81, 81, 81, 81, 81, 81, 278, 278, 278, 278,
	278, 278, 278, 278, 278, 278, 81, 81, 275, 275, 279, 81, 81, 81, 81, 280,
	280, 280, 280, 280, 280, 280, 280, 280, 280, 280, 280, 280, 280, 280,
	280, 281, 280, 280, 281, 281, 281, 281, 282, 282, 283, 81, 81, 81, 81,
	284, 280, 280, 280, 280, 280, 280, 285, 281, 286, 286, 286, 286, 281,
	281, 281, 287, 288, 288, 288, 288, 288, 288, 288, 288, 288, 288, 289,
	289, 81, 81, 81, 81, 81, 290, 290, 81, 290, 81, 290, 290, 290, 290, 290,
	81, 290, 290, 290, 290, 290, 290, 290, 290, 290, 290, 290, 290, 290, 290,
	290, 290, 81, 290, 81, 290, 290, 291, 290, 290, 291, 291, 291, 291, 292,
	292, 293, 291, 291, 290, 81, 81, 290, 290, 290, 290, 290, 81, 294, 81,
	295, 295, 295, 295, 291, 291, 291, 81, 296, 296, 296, 296, 296, 296, 296,
	296, 296, 296, 81, 81, 290, 290, 290, 290, 297, 298, 298, 298, 299, 300,
	299, 299, 301, 299, 299, 302, 301, 303, 303, 303, 303, 303, 301, 304,
	303, 304, 304, 304, 305, 305, 304, 304, 304, 304, 304, 304, 306, 306,
	306, 306, 306, 306, 306, 306, 306, 306, 307, 307, 307, 307, 307, 307,
	307, 307, 307, 307, 308, 305, 304, 305, 304, 309, 310, 311, 310, 311,
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	40, 535, 535, 531, 531, 531, 531, 531, 534, 534, 531, 531, 531, 531, 531,
	534, 531, 531, 531, 531, 531, 542, 542, 542, 531, 531, 542, 531, 531,
	542, 540, 540, 535, 535, 531, 531, 535, 535, 535, 531, 535, 535, 535,
	531, 531, 531, 1116, 1116, 1116, 1116, 1116, 531, 531, 531, 531, 531,
	531, 531, 535, 531, 535, 542, 542, 531, 531, 542, 542, 542, 542, 542,
	542, 542, 542, 542, 542, 542, 531, 531, 531, 531, 531, 531, 531, 531,
	531, 531, 531, 531, 531, 542, 542, 542, 531, 531, 531, 542, 531, 531,
	531, 531, 542, 542, 542, 531, 542, 542, 542, 531, 531, 531, 531, 531,
	531, 531, 542, 531, 542, 531, 531, 531, 531, 531, 531, 534, 531, 534,
	531, 534, 531, 531, 531, 531, 531, 542, 531, 531, 531, 531, 534, 531,
	534, 534, 531, 531, 531, 531, 531, 531, 531, 531, 531, 531, 535, 535,
	531, 534, 534, 534, 534, 534, 534, 534, 531, 531, 531, 531, 531, 531,
	531, 531, 534, 534, 534, 534, 534, 534, 531, 531, 531, 531, 531, 534,
	534, 534, 534, 534, 534, 534, 534, 534, 534, 534, 534, 40, 40, 40, 40,
	535, 531, 531, 531, 531, 535, 535, 535, 535, 535, 540, 540, 535, 535,
	535, 535, 542, 535, 535, 535, 535, 535, 540, 535, 535, 535, 535, 542,
	542, 535, 535, 535, 535, 535, 40, 40, 40, 40, 40, 40, 40, 40, 535, 535,
	535, 535, 40, 40, 535, 531, 531, 531, 531, 531, 531, 531, 531, 531, 531,
	542, 542, 542, 531, 531, 531, 542, 542, 542, 542, 542, 40, 40, 40, 40,
	40, 40, 544, 544, 544, 1117, 1117, 1117, 40, 40, 40, 40, 531, 531, 531,
	542, 531, 531, 531, 531, 531, 531, 531, 531, 542, 542, 542, 531, 542,
	531, 531, 531, 531, 531, 535, 535, 535, 535, 535, 535, 542, 535, 535,
	535, 531, 531, 531, 535, 535, 531, 531, 531, 1112, 1112, 1112, 1112, 531,
	531, 531, 531, 535, 535, 535, 531, 531, 1112, 1112, 1112, 535, 535, 535,
	535, 531, 531, 531, 531, 531, 531, 531, 531, 531, 1112, 1112, 1112, 40,
	40, 40, 40, 535, 535, 535, 1112, 1112, 1112, 1112, 535, 535, 535, 535,
	535, 40, 40, 40, 40, 40, 535, 535, 535, 535, 535, 1112, 1112, 1112, 1112,
	1112, 1112, 531, 531, 531, 531, 1112, 1112, 1112, 1112, 531, 1112, 1112,
	1112, 1112, 1112, 1112, 1112, 40, 40, 40, 40, 1112, 1112, 1112, 1112, 40,
	40, 1112, 1112, 1112, 1112, 1112, 1112, 40, 40, 40, 40, 40, 40, 1112,
	1112, 40, 40, 40, 40, 542, 531, 531, 542, 531, 531, 531, 531, 531, 531,
	542, 531, 542, 542, 531, 535, 542, 542, 542, 531, 531, 531, 531, 531,
	531, 542, 542, 531, 542, 542, 531, 542, 531, 531, 531, 531, 531, 542,
	542, 542, 542, 542, 542, 542, 542, 542, 542, 542, 542, 542, 531, 531,
	531, 531, 531, 531, 531, 531, 1112, 531, 531, 531, 531, 542, 542, 542,
	1112, 1112, 1112, 1112, 1112, 1112, 1112, 1112, 531, 531, 542, 1112,
	1112, 1112, 1112, 1112, 1112, 1112, 40, 40, 40, 81, 40, 40, 40, 40, 1075,
	1075, 81, 81, 81, 81, 81, 81, 1112, 1112, 1112, 1112, 1112, 1112, 81, 81,
	598, 677, 677, 677, 677, 677, 677, 677, 677, 677, 677, 677, 677, 677, 81,
	81, 598, 598, 598, 677, 677, 677, 677, 677, 81, 509, 81, 81, 81, 81, 81,
	81, 509, 509, 509, 509, 509, 509, 509, 509, 676, 676, 676, 676, 676, 676,
	81, 81,
};

/* decomposition data */
static const unsigned short decomp_data[] = {
	0, 257, 32, 514, 32, 776, 259, 97, 514, 32, 772, 259, 50, 259, 51, 514,
	32, 769, 258, 956, 514, 32, 807, 259, 49, 259, 111, 772, 49, 8260, 52,
	772, 49, 8260, 50, 772, 51, 8260, 52, 512, 65, 768, 512, 65, 769, 512,
	65, 770, 512, 65, 771, 512, 65, 776, 512, 65, 778, 512, 67, 807, 512, 69,
	768, 512, 69, 769, 512, 69, 770, 512, 69, 776, 512, 73, 768, 512, 73,
	769, 512, 73, 770, 512, 73, 776, 512, 78, 771, 512, 79, 768, 512, 79,
	769, 512, 79, 770, 512, 79, 771, 512, 79, 776, 512, 85, 768, 512, 85,
	769, 512, 85, 770, 512, 85, 776, 512, 89, 769, 512, 97, 768, 512, 97,
	769, 512, 97, 770, 512, 97, 771, 512, 97, 776, 512, 97, 778, 512, 99,
	807, 512, 101, 768, 512, 101, 769, 512, 101, 770, 512, 101, 776, 512,
	105, 768, 512, 105, 769, 512, 105, 770, 512, 105, 776, 512, 110, 771,
	512, 111, 768, 512, 111, 769, 512, 111, 770, 512, 111, 771, 512, 111,
	776, 512, 117, 768, 512, 117, 769, 512, 117, 770, 512, 117, 776, 512,
	121, 769, 512, 121, 776, 512, 65, 772, 512, 97, 772, 512, 65, 774, 512,
	97, 774, 512, 65, 808, 512, 97, 808, 512, 67, 769, 512, 99, 769, 512, 67,
	770, 512, 99, 770, 512, 67, 775, 512, 99, 775, 512, 67, 780, 512, 99,
	780, 512, 68, 780, 512, 100, 780, 512, 69, 772, 512, 101, 772, 512, 69,
	774, 512, 101, 774, 512, 69, 775, 512, 101, 775, 512, 69, 808, 512, 101,
	808, 512, 69, 780, 512, 101, 780, 512, 71, 770, 512, 103, 770, 512, 71,
	774, 512, 103, 774, 512, 71, 775, 512, 103, 775, 512, 71, 807, 512, 103,
	807, 512, 72, 770, 512, 104, 770, 512, 73, 771, 512, 105, 771, 512, 73,
	772, 512, 105, 772, 512, 73, 774, 512, 105, 774, 512, 73, 808, 512, 105,
	808, 512, 73, 775, 514, 73, 74, 514, 105, 106, 512, 74, 770, 512, 106,
	770, 512, 75, 807, 512, 107, 807, 512, 76, 769, 512, 108, 769, 512, 76,
	807, 512, 108, 807, 512, 76, 780, 512, 108, 780, 514, 76, 183, 514, 108,
	183, 512, 78, 769, 512, 110, 769, 512, 78, 807, 512, 110, 807, 512, 78,
	780, 512, 110, 780, 514, 700, 110, 512, 79, 772, 512, 111, 772, 512, 79,
	774, 512, 111, 774, 512, 79, 779, 512, 111, 779, 512, 82, 769, 512, 114,
	769, 512, 82, 807, 512, 114, 807, 512, 82, 780, 512, 114, 780, 512, 83,
	769, 512, 115, 769, 512, 83, 770, 512, 115, 770, 512, 83, 807, 512, 115,
	807, 512, 83, 780, 512, 115, 780, 512, 84, 807, 512, 116, 807, 512, 84,
	780, 512, 116, 780, 512, 85, 771, 512, 117, 771, 512, 85, 772, 512, 117,
	772, 512, 85, 774, 512, 117, 774, 512, 85, 778, 512, 117, 778, 512, 85,
	779, 512, 117, 779, 512, 85, 808, 512, 117, 808, 512, 87, 770, 512, 119,
	770, 512, 89, 770, 512, 121, 770, 512, 89, 776, 512, 90, 769, 512, 122,
	769, 512, 90, 775, 512, 122, 775, 512, 90, 780, 512, 122, 780, 258, 115,
	512, 79, 795, 512, 111, 795, 512, 85, 795, 512, 117, 795, 514, 68, 381,
	514, 68, 382, 514, 100, 382, 514, 76, 74, 514, 76, 106, 514, 108, 106,
	514, 78, 74, 514, 78, 106, 514, 110, 106, 512, 65, 780, 512, 97, 780,
	512, 73, 780, 512, 105, 780, 512, 79, 780, 512, 111, 780, 512, 85, 780,
	512, 117, 780, 512, 220, 772, 512, 252, 772, 512, 220, 769, 512, 252,
	769, 512, 220, 780, 512, 252, 780, 512, 220, 768, 512, 252, 768, 512,
	196, 772, 512, 228, 772, 512, 550, 772, 512, 551, 772, 512, 198, 772,
	512, 230, 772, 512, 71, 780, 512, 103, 780, 512, 75, 780, 512, 107, 780,
	512, 79, 808, 512, 111, 808, 512, 490, 772, 512, 491, 772, 512, 439, 780,
	512, 658, 780, 512, 106, 780, 514, 68, 90, 514, 68, 122, 514, 100, 122,
	512, 71, 769, 512, 103, 769, 512, 78, 768, 512, 110, 768, 512, 197, 769,
	512, 229, 769, 512, 198, 769, 512, 230, 769, 512, 216, 769, 512, 248,
	769, 512, 65, 783, 512, 97, 783, 512, 65, 785, 512, 97, 785, 512, 69,
	783, 512, 101, 783, 512, 69, 785, 512, 101, 785, 512, 73, 783, 512, 105,
	783, 512, 73, 785, 512, 105, 785, 512, 79, 783, 512, 111, 783, 512, 79,
	785, 512, 111, 785, 512, 82, 783, 512, 114, 783, 512, 82, 785, 512, 114,
	785, 512, 85, 783, 512, 117, 783, 512, 85, 785, 512, 117, 785, 512, 83,
	806, 512, 115, 806, 512, 84, 806, 512, 116, 806, 512, 72, 780, 512, 104,
	780, 512, 65, 775, 512, 97, 775, 512, 69, 807, 512, 101, 807, 512, 214,
	772, 512, 246, 772, 512, 213, 772, 512, 245, 772, 512, 79, 775, 512, 111,
	775, 512, 558, 772, 512, 559, 772, 512, 89, 772, 512, 121, 772, 259, 104,
	259, 614, 259, 106, 259, 114, 259, 633, 259, 635, 259, 641, 259, 119,
	259, 121, 514, 32, 774, 514, 32, 775, 514, 32, 778, 514, 32, 808, 514,
	32, 771, 514, 32, 779, 259, 611, 259, 108, 259, 115, 259, 120, 259, 661,
	256, 768, 256, 769, 256, 787, 512, 776, 769, 256, 697, 514, 32, 837, 256,
	59, 514, 32, 769, 512, 168, 769, 512, 913, 769, 256, 183, 512, 917, 769,
	512, 919, 769, 512, 921, 769, 512, 927, 769, 512, 933, 769, 512, 937,
	769, 512, 970, 769, 512, 921, 776, 512, 933, 776, 512, 945, 769, 512,
	949, 769, 512, 951, 769, 512, 953, 769, 512, 971, 769, 512, 953, 776,
	512, 965, 776, 512, 959, 769, 512, 965, 769, 512, 969, 769, 258, 946,
	258, 952, 258, 933, 512, 978, 769, 512, 978, 776, 258, 966, 258, 960,
	258, 954, 258, 961, 258, 962, 258, 920, 258, 949, 258, 931, 512, 1045,
	768, 512, 1045, 776, 512, 1043, 769, 512, 1030, 776, 512, 1050, 769, 512,
	1048, 768, 512, 1059, 774, 512, 1048, 774, 512, 1080, 774, 512, 1077,
	768, 512, 1077, 776, 512, 1075, 769, 512, 1110, 776, 512, 1082, 769, 512,
	1080, 768, 512, 1091, 774, 512, 1140, 783, 512, 1141, 783, 512, 1046,
	774, 512, 1078, 774, 512, 1040, 774, 512, 1072, 774, 512, 1040, 776, 512,
	1072, 776, 512, 1045, 774, 512, 1077, 774, 512, 1240, 776, 512, 1241,
	776, 512, 1046, 776, 512, 1078, 776, 512, 1047, 776, 512, 1079, 776, 512,
	1048, 772, 512, 1080, 772, 512, 1048, 776, 512, 1080, 776, 512, 1054,
	776, 512, 1086, 776, 512, 1256, 776, 512, 1257, 776, 512, 1069, 776, 512,
	1101, 776, 512, 1059, 772, 512, 1091, 772, 512, 1059, 776, 512, 1091,
	776, 512, 1059, 779, 512, 1091, 779, 512, 1063, 776, 512, 1095, 776, 512,
	1067, 776, 512, 1099, 776, 514, 1381, 1410, 512, 1575, 1619, 512, 1575,
	1620, 512, 1608, 1620, 512, 1575, 1621, 512, 1610, 1620, 514, 1575, 1652,
	514, 1608, 1652, 514, 1735, 1652, 514, 1610, 1652, 512, 1749, 1620, 512,
	1729, 1620, 512, 1746, 1620, 512, 2344, 2364, 512, 2352, 2364, 512, 2355,
	2364, 512, 2325, 2364, 512, 2326, 2364, 512, 2327, 2364, 512, 2332, 2364,
	512, 2337, 2364, 512, 2338, 2364, 512, 2347, 2364, 512, 2351, 2364, 512,
	2503, 2494, 512, 2503, 2519, 512, 2465, 2492, 512, 2466, 2492, 512, 2479,
	2492, 512, 2610, 2620, 512, 2616, 2620, 512, 2582, 2620, 512, 2583, 2620,
	512, 2588, 2620, 512, 2603, 2620, 512, 2887, 2902, 512, 2887, 2878, 512,
	2887, 2903, 512, 2849, 2876, 512, 2850, 2876, 512, 2962, 3031, 512, 3014,
	3006, 512, 3015, 3006, 512, 3014, 3031, 512, 3142, 3158, 512, 3263, 3285,
	512, 3270, 3285, 512, 3270, 3286, 512, 3270, 3266, 512, 3274, 3285, 512,
	3398, 3390, 512, 3399, 3390, 512, 3398, 3415, 512, 3545, 3530, 512, 3545,
	3535, 512, 3548, 3530, 512, 3545, 3551, 514, 3661, 3634, 514, 3789, 3762,
	514, 3755, 3737, 514, 3755, 3745, 257, 3851, 512, 3906, 4023, 512, 3916,
	4023, 512, 3921, 4023, 512, 3926, 4023, 512, 3931, 4023, 512, 3904, 4021,
	512, 3953, 3954, 512, 3953, 3956, 512, 4018, 3968, 514, 4018, 3969, 512,
	4019, 3968, 514, 4019, 3969, 512, 3953, 3968, 512, 3986, 4023, 512, 3996,
	4023, 512, 4001, 4023, 512, 4006, 4023, 512, 4011, 4023, 512, 3984, 4021,
	512, 4133, 4142, 259, 4316, 512, 6917, 6965, 512, 6919, 6965, 512, 6921,
	6965, 512, 6923, 6965, 512, 6925, 6965, 512, 6929, 6965, 512, 6970, 6965,
	512, 6972, 6965, 512, 6974, 6965, 512, 6975, 6965, 512, 6978, 6965, 259,
	65, 259, 198, 259, 66, 259, 68, 259, 69, 259, 398, 259, 71, 259, 72, 259,
	73, 259, 74, 259, 75, 259, 76, 259, 77, 259, 78, 259, 79, 259, 546, 259,
	80, 259, 82, 259, 84, 259, 85, 259, 87, 259, 97, 259, 592, 259, 593, 259,
	7426, 259, 98, 259, 100, 259, 101, 259, 601, 259, 603, 259, 604, 259,
	103, 259, 107, 259, 109, 259, 331, 259, 111, 259, 596, 259, 7446, 259,
	7447, 259, 112, 259, 116, 259, 117, 259, 7453, 259, 623, 259, 118, 259,
	7461, 259, 946, 259, 947, 259, 948, 259, 966, 259, 967, 261, 105, 261,
	114, 261, 117, 261, 118, 261, 946, 261, 947, 261, 961, 261, 966, 261,
	967, 259, 1085, 259, 594, 259, 99, 259, 597, 259, 240, 259, 604, 259,
	102, 259, 607, 259, 609, 259, 613, 259, 616, 259, 617, 259, 618, 259,
	7547, 259, 669, 259, 621, 259, 7557, 259, 671, 259, 625, 259, 624, 259,
	626, 259, 627, 259, 628, 259, 629, 259, 632, 259, 642, 259, 643, 259,
	427, 259, 649, 259, 650, 259, 7452, 259, 651, 259, 652, 259, 122, 259,
	656, 259, 657, 259, 658, 259, 952, 512, 65, 805, 512, 97, 805, 512, 66,
	775, 512, 98, 775, 512, 66, 803, 512, 98, 803, 512, 66, 817, 512, 98,
	817, 512, 199, 769, 512, 231, 769, 512, 68, 775, 512, 100, 775, 512, 68,
	803, 512, 100, 803, 512, 68, 817, 512, 100, 817, 512, 68, 807, 512, 100,
	807, 512, 68, 813, 512, 100, 813, 512, 274, 768, 512, 275, 768, 512, 274,
	769, 512, 275, 769, 512, 69, 813, 512, 101, 813, 512, 69, 816, 512, 101,
	816, 512, 552, 774, 512, 553, 774, 512, 70, 775, 512, 102, 775, 512, 71,
	772, 512, 103, 772, 512, 72, 775, 512, 104, 775, 512, 72, 803, 512, 104,
	803, 512, 72, 776, 512, 104, 776, 512, 72, 807, 512, 104, 807, 512, 72,
	814, 512, 104, 814, 512, 73, 816, 512, 105, 816, 512, 207, 769, 512, 239,
	769, 512, 75, 769, 512, 107, 769, 512, 75, 803, 512, 107, 803, 512, 75,
	817, 512, 107, 817, 512, 76, 803, 512, 108, 803, 512, 7734, 772, 512,
	7735, 772, 512, 76, 817, 512, 108, 817, 512, 76, 813, 512, 108, 813, 512,
	77, 769, 512, 109, 769, 512, 77, 775, 512, 109, 775, 512, 77, 803, 512,
	109, 803, 512, 78, 775, 512, 110, 775, 512, 78, 803, 512, 110, 803, 512,
	78, 817, 512, 110, 817, 512, 78, 813, 512, 110, 813, 512, 213, 769, 512,
	245, 769, 512, 213, 776, 512, 245, 776, 512, 332, 768, 512, 333, 768,
	512, 332, 769, 512, 333, 769, 512, 80, 769, 512, 112, 769, 512, 80, 775,
	512, 112, 775, 512, 82, 775, 512, 114, 775, 512, 82, 803, 512, 114, 803,
	512, 7770, 772, 512, 7771, 772, 512, 82, 817, 512, 114, 817, 512, 83,
	775, 512, 115, 775, 512, 83, 803, 512, 115, 803, 512, 346, 775, 512, 347,
	775, 512, 352, 775, 512, 353, 775, 512, 7778, 775, 512, 7779, 775, 512,
	84, 775, 512, 116, 775, 512, 84, 803, 512, 116, 803, 512, 84, 817, 512,
	116, 817, 512, 84, 813, 512, 116, 813, 512, 85, 804, 512, 117, 804, 512,
	85, 816, 512, 117, 816, 512, 85, 813, 512, 117, 813, 512, 360, 769, 512,
	361, 769, 512, 362, 776, 512, 363, 776, 512, 86, 771, 512, 118, 771, 512,
	86, 803, 512, 118, 803, 512, 87, 768, 512, 119, 768, 512, 87, 769, 512,
	119, 769, 512, 87, 776, 512, 119, 776, 512, 87, 775, 512, 119, 775, 512,
	87, 803, 512, 119, 803, 512, 88, 775, 512, 120, 775, 512, 88, 776, 512,
	120, 776, 512, 89, 775, 512, 121, 775, 512, 90, 770, 512, 122, 770, 512,
	90, 803, 512, 122, 803, 512, 90, 817, 512, 122, 817, 512, 104, 817, 512,
	116, 776, 512, 119, 778, 512, 121, 778, 514, 97, 702, 512, 383, 775, 512,
	65, 803, 512, 97, 803, 512, 65, 777, 512, 97, 777, 512, 194, 769, 512,
	226, 769, 512, 194, 768, 512, 226, 768, 512, 194, 777, 512, 226, 777,
	512, 194, 771, 512, 226, 771, 512, 7840, 770, 512, 7841, 770, 512, 258,
	769, 512, 259, 769, 512, 258, 768, 512, 259, 768, 512, 258, 777, 512,
	259, 777, 512, 258, 771, 512, 259, 771, 512, 7840, 774, 512, 7841, 774,
	512, 69, 803, 512, 101, 803, 512, 69, 777, 512, 101, 777, 512, 69, 771,
	512, 101, 771, 512, 202, 769, 512, 234, 769, 512, 202, 768, 512, 234,
	768, 512, 202, 777, 512, 234, 777, 512, 202, 771, 512, 234, 771, 512,
	7864, 770, 512, 7865, 770, 512, 73, 777, 512, 105, 777, 512, 73, 803,
	512, 105, 803, 512, 79, 803, 512, 111, 803, 512, 79, 777, 512, 111, 777,
	512, 212, 769, 512, 244, 769, 512, 212, 768, 512, 244, 768, 512, 212,
	777, 512, 244, 777, 512, 212, 771, 512, 244, 771, 512, 7884, 770, 512,
	7885, 770, 512, 416, 769, 512, 417, 769, 512, 416, 768, 512, 417, 768,
	512, 416, 777, 512, 417, 777, 512, 416, 771, 512, 417, 771, 512, 416,
	803, 512, 417, 803, 512, 85, 803, 512, 117, 803, 512, 85, 777, 512, 117,
	777, 512, 431, 769, 512, 432, 769, 512, 431, 768, 512, 432, 768, 512,
	431, 777, 512, 432, 777, 512, 431, 771, 512, 432, 771, 512, 431, 803,
	512, 432, 803, 512, 89, 768, 512, 121, 768, 512, 89, 803, 512, 121, 803,
	512, 89, 777, 512, 121, 777, 512, 89, 771, 512, 121, 771, 512, 945, 787,
	512, 945, 788, 512, 7936, 768, 512, 7937, 768, 512, 7936, 769, 512, 7937,
	769, 512, 7936, 834, 512, 7937, 834, 512, 913, 787, 512, 913, 788, 512,
	7944, 768, 512, 7945, 768, 512, 7944, 769, 512, 7945, 769, 512, 7944,
	834, 512, 7945, 834, 512, 949, 787, 512, 949, 788, 512, 7952, 768, 512,
	7953, 768, 512, 7952, 769, 512, 7953, 769, 512, 917, 787, 512, 917, 788,
	512, 7960, 768, 512, 7961, 768, 512, 7960, 769, 512, 7961, 769, 512, 951,
	787, 512, 951, 788, 512, 7968, 768, 512, 7969, 768, 512, 7968, 769, 512,
	7969, 769, 512, 7968, 834, 512, 7969, 834, 512, 919, 787, 512, 919, 788,
	512, 7976, 768, 512, 7977, 768, 512, 7976, 769, 512, 7977, 769, 512,
	7976, 834, 512, 7977, 834, 512, 953, 787, 512, 953, 788, 512, 7984, 768,
	512, 7985, 768, 512, 7984, 769, 512, 7985, 769, 512, 7984, 834, 512,
	7985, 834, 512, 921, 787, 512, 921, 788, 512, 7992, 768, 512, 7993, 768,
	512, 7992, 769, 512, 7993, 769, 512, 7992, 834, 512, 7993, 834, 512, 959,
	787, 512, 959, 788, 512, 8000, 768, 512, 8001, 768, 512, 8000, 769, 512,
	8001, 769, 512, 927, 787, 512, 927, 788, 512, 8008, 768, 512, 8009, 768,
	512, 8008, 769, 512, 8009, 769, 512, 965, 787, 512, 965, 788, 512, 8016,
	768, 512, 8017, 768, 512, 8016, 769, 512, 8017, 769, 512, 8016, 834, 512,
	8017, 834, 512, 933, 788, 512, 8025, 768, 512, 8025, 769, 512, 8025, 834,
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	112, 262, 113, 262, 114, 262, 115, 262, 116, 262, 117, 262, 118, 262,
	119, 262, 120, 262, 121, 262, 122, 262, 65, 262, 66, 262, 67, 262, 68,
	262, 69, 262, 70, 262, 71, 262, 72, 262, 73, 262, 74, 262, 75, 262, 76,
	262, 77, 262, 78, 262, 79, 262, 80, 262, 81, 262, 82, 262, 83, 262, 84,
	262, 85, 262, 86, 262, 87, 262, 88, 262, 89, 262, 90, 262, 97, 262, 98,
	262, 99, 262, 100, 262, 101, 262, 102, 262, 103, 262, 104, 262, 105, 262,
	106, 262, 107, 262, 108, 262, 109, 262, 110, 262, 111, 262, 112, 262,
	113, 262, 114, 262, 115, 262, 116, 262, 117, 262, 118, 262, 119, 262,
	120, 262, 121, 262, 122, 262, 65, 262, 66, 262, 67, 262, 68, 262, 69,
	262, 70, 262, 71, 262, 72, 262, 73, 262, 74, 262, 75, 262, 76, 262, 77,
	262, 78, 262, 79, 262, 80, 262, 81, 262, 82, 262, 83, 262, 84, 262, 85,
	262, 86, 262, 87, 262, 88, 262, 89, 262, 90, 262, 97, 262, 98, 262, 99,
	262, 100, 262, 101, 262, 102, 262, 103, 262, 104, 262, 105, 262, 106,
	262, 107, 262, 108, 262, 109, 262, 110, 262, 111, 262, 112, 262, 113,
	262, 114, 262, 115, 262, 116, 262, 117, 262, 118, 262, 119, 262, 120,
	262, 121, 262, 122, 262, 305, 262, 567, 262, 913, 262, 914, 262, 915,
	262, 916, 262, 917, 262, 918, 262, 919, 262, 920, 262, 921, 262, 922,
	262, 923, 262, 924, 262, 925, 262, 926, 262, 927, 262, 928, 262, 929,
	262, 1012, 262, 931, 262, 932, 262, 933, 262, 934, 262, 935, 262, 936,
	262, 937, 262, 8711, 262, 945, 262, 946, 262, 947, 262, 948, 262, 949,
	262, 950, 262, 951, 262, 952, 262, 953, 262, 954, 262, 955, 262, 956,
	262, 957, 262, 958, 262, 959, 262, 960, 262, 961, 262, 962, 262, 963,
	262, 964, 262, 965, 262, 966, 262, 967, 262, 968, 262, 969, 262, 8706,
	262, 1013, 262, 977, 262, 1008, 262, 981, 262, 1009, 262, 982, 262, 913,
	262, 914, 262, 915, 262, 916, 262, 917, 262, 918, 262, 919, 262, 920,
	262, 921, 262, 922, 262, 923, 262, 924, 262, 925, 262, 926, 262, 927,
	262, 928, 262, 929, 262, 1012, 262, 931, 262, 932, 262, 933, 262, 934,
	262, 935, 262, 936, 262, 937, 262, 8711, 262, 945, 262, 946, 262, 947,
	262, 948, 262, 949, 262, 950, 262, 951, 262, 952, 262, 953, 262, 954,
	262, 955, 262, 956, 262, 957, 262, 958, 262, 959, 262, 960, 262, 961,
	262, 962, 262, 963, 262, 964, 262, 965, 262, 966, 262, 967, 262, 968,
	262, 969, 262, 8706, 262, 1013, 262, 977, 262, 1008, 262, 981, 262, 1009,
	262, 982, 262, 913, 262, 914, 262, 915, 262, 916, 262, 917, 262, 918,
	262, 919, 262, 920, 262, 921, 262, 922, 262, 923, 262, 924, 262, 925,
	262, 926, 262, 927, 262, 928, 262, 929, 262, 1012, 262, 931, 262, 932,
	262, 933, 262, 934, 262, 935, 262, 936, 262, 937, 262, 8711, 262, 945,
	262, 946, 262, 947, 262, 948, 262, 949, 262, 950, 262, 951, 262, 952,
	262, 953, 262, 954, 262, 955, 262, 956, 262, 957, 262, 958, 262, 959,
	262, 960, 262, 961, 262, 962, 262, 963, 262, 964, 262, 965, 262, 966,
	262, 967, 262, 968, 262, 969, 262, 8706, 262, 1013, 262, 977, 262, 1008,
	262, 981, 262, 1009, 262, 982, 262, 913, 262, 914, 262, 915, 262, 916,
	262, 917, 262, 918, 262, 919, 262, 920, 262, 921, 262, 922, 262, 923,
	262, 924, 262, 925, 262, 926, 262, 927, 262, 928, 262, 929, 262, 1012,
	262, 931, 262, 932, 262, 933, 262, 934, 262, 935, 262, 936, 262, 937,
	262, 8711, 262, 945, 262, 946, 262, 947, 262, 948, 262, 949, 262, 950,
	262, 951, 262, 952, 262, 953, 262, 954, 262, 955, 262, 956, 262, 957,
	262, 958, 262, 959, 262, 960, 262, 961, 262, 962, 262, 963, 262, 964,
	262, 965, 262, 966, 262, 967, 262, 968, 262, 969, 262, 8706, 262, 1013,
	262, 977, 262, 1008, 262, 981, 262, 1009, 262, 982, 262, 913, 262, 914,
	262, 915, 262, 916, 262, 917, 262, 918, 262, 919, 262, 920, 262, 921,
	262, 922, 262, 923, 262, 924, 262, 925, 262, 926, 262, 927, 262, 928,
	262, 929, 262, 1012, 262, 931, 262, 932, 262, 933, 262, 934, 262, 935,
	262, 936, 262, 937, 262, 8711, 262, 945, 262, 946, 262, 947, 262, 948,
	262, 949, 262, 950, 262, 951, 262, 952, 262, 953, 262, 954, 262, 955,
	262, 956, 262, 957, 262, 958, 262, 959, 262, 960, 262, 961, 262, 962,
	262, 963, 262, 964, 262, 965, 262, 966, 262, 967, 262, 968, 262, 969,
	262, 8706, 262, 1013, 262, 977, 262, 1008, 262, 981, 262, 1009, 262, 982,
	262, 988, 262, 989, 262, 48, 262, 49, 262, 50, 262, 51, 262, 52, 262, 53,
	262, 54, 262, 55, 262, 56, 262, 57, 262, 48, 262, 49, 262, 50, 262, 51,
	262, 52, 262, 53, 262, 54, 262, 55, 262, 56, 262, 57, 262, 48, 262, 49,
	262, 50, 262, 51, 262, 52, 262, 53, 262, 54, 262, 55, 262, 56, 262, 57,
	262, 48, 262, 49, 262, 50, 262, 51, 262, 52, 262, 53, 262, 54, 262, 55,
	262, 56, 262, 57, 262, 48, 262, 49, 262, 50, 262, 51, 262, 52, 262, 53,
	262, 54, 262, 55, 262, 56, 262, 57, 259, 1072, 259, 1073, 259, 1074, 259,
	1075, 259, 1076, 259, 1077, 259, 1078, 259, 1079, 259, 1080, 259, 1082,
	259, 1083, 259, 1084, 259, 1086, 259, 1087, 259, 1088, 259, 1089, 259,
	1090, 259, 1091, 259, 1092, 259, 1093, 259, 1094, 259, 1095, 259, 1096,
	259, 1099, 259, 1101, 259, 1102, 259, 42633, 259, 1241, 259, 1110, 259,
	1112, 259, 1257, 259, 1199, 259, 1231, 261, 1072, 261, 1073, 261, 1074,
	261, 1075, 261, 1076, 261, 1077, 261, 1078, 261, 1079, 261, 1080, 261,
	1082, 261, 1083, 261, 1086, 261, 1087, 261, 1089, 261, 1091, 261, 1092,
	261, 1093, 261, 1094, 261, 1095, 261, 1096, 261, 1098, 261, 1099, 261,
	1169, 261, 1110, 261, 1109, 261, 1119, 259, 1195, 259, 42577, 259, 1201,
	262, 1575, 262, 1576, 262, 1580, 262, 1583, 262, 1608, 262, 1586, 262,
	1581, 262, 1591, 262, 1610, 262, 1603, 262, 1604, 262, 1605, 262, 1606,
	262, 1587, 262, 1593, 262, 1601, 262, 1589, 262, 1602, 262, 1585, 262,
	1588, 262, 1578, 262, 1579, 262, 1582, 262, 1584, 262, 1590, 262, 1592,
	262, 1594, 262, 1646, 262, 1722, 262, 1697, 262, 1647, 262, 1576, 262,
	1580, 262, 1607, 262, 1581, 262, 1610, 262, 1603, 262, 1604, 262, 1605,
	262, 1606, 262, 1587, 262, 1593, 262, 1601, 262, 1589, 262, 1602, 262,
	1588, 262, 1578, 262, 1579, 262, 1582, 262, 1590, 262, 1594, 262, 1580,
	262, 1581, 262, 1610, 262, 1604, 262, 1606, 262, 1587, 262, 1593, 262,
	1589, 262, 1602, 262, 1588, 262, 1582, 262, 1590, 262, 1594, 262, 1722,
	262, 1647, 262, 1576, 262, 1580, 262, 1607, 262, 1581, 262, 1591, 262,
	1610, 262, 1603, 262, 1605, 262, 1606, 262, 1587, 262, 1593, 262, 1601,
	262, 1589, 262, 1602, 262, 1588, 262, 1578, 262, 1579, 262, 1582, 262,
	1590, 262, 1592, 262, 1594, 262, 1646, 262, 1697, 262, 1575, 262, 1576,
	262, 1580, 262, 1583, 262, 1607, 262, 1608, 262, 1586, 262, 1581, 262,
	1591, 262, 1610, 262, 1604, 262, 1605, 262, 1606, 262, 1587, 262, 1593,
	262, 1601, 262, 1589, 262, 1602, 262, 1585, 262, 1588, 262, 1578, 262,
	1579, 262, 1582, 262, 1584, 262, 1590, 262, 1592, 262, 1594, 262, 1576,
	262, 1580, 262, 1583, 262, 1608, 262, 1586, 262, 1581, 262, 1591, 262,
	1610, 262, 1604, 262, 1605, 262, 1606, 262, 1587, 262, 1593, 262, 1601,
	262, 1589, 262, 1602, 262, 1585, 262, 1588, 262, 1578, 262, 1579, 262,
	1582, 262, 1584, 262, 1590, 262, 1592, 262, 1594, 514, 48, 46, 514, 48,
	44, 514, 49, 44, 514, 50, 44, 514, 51, 44, 514, 52, 44, 514, 53, 44, 514,
	54, 44, 514, 55, 44, 514, 56, 44, 514, 57, 44, 770, 40, 65, 41, 770, 40,
	66, 41, 770, 40, 67, 41, 770, 40, 68, 41, 770, 40, 69, 41, 770, 40, 70,
	41, 770, 40, 71, 41, 770, 40, 72, 41, 770, 40, 73, 41, 770, 40, 74, 41,
	770, 40, 75, 41, 770, 40, 76, 41, 770, 40, 77, 41, 770, 40, 78, 41, 770,
	40, 79, 41, 770, 40, 80, 41, 770, 40, 81, 41, 770, 40, 82, 41, 770, 40,
	83, 41, 770, 40, 84, 41, 770, 40, 85, 41, 770, 40, 86, 41, 770, 40, 87,
	41, 770, 40, 88, 41, 770, 40, 89, 41, 770, 40, 90, 41, 770, 12308, 83,
	12309, 263, 67, 263, 82, 519, 67, 68, 519, 87, 90, 266, 65, 266, 66, 266,
	67, 266, 68, 266, 69, 266, 70, 266, 71, 266, 72, 266, 73, 266, 74, 266,
	75, 266, 76, 266, 77, 266, 78, 266, 79, 266, 80, 266, 81, 266, 82, 266,
	83, 266, 84, 266, 85, 266, 86, 266, 87, 266, 88, 266, 89, 266, 90, 522,
	72, 86, 522, 77, 86, 522, 83, 68, 522, 83, 83, 778, 80, 80, 86, 522, 87,
	67, 515, 77, 67, 515, 77, 68, 515, 77, 82, 522, 68, 74, 522, 12411,
	12363, 522, 12467, 12467, 266, 12469, 266, 25163, 266, 23383, 266, 21452,
	266, 12487, 266, 20108, 266, 22810, 266, 35299, 266, 22825, 266, 20132,
	266, 26144, 266, 28961, 266, 26009, 266, 21069, 266, 24460, 266, 20877,
	266, 26032, 266, 21021, 266, 32066, 266, 29983, 266, 36009, 266, 22768,
	266, 21561, 266, 28436, 266, 25237, 266, 25429, 266, 19968, 266, 19977,
	266, 36938, 266, 24038, 266, 20013, 266, 21491, 266, 25351, 266, 36208,
	266, 25171, 266, 31105, 266, 31354, 266, 21512, 266, 28288, 266, 26377,
	266, 26376, 266, 30003, 266, 21106, 266, 21942, 266, 37197, 770, 12308,
	26412, 12309, 770, 12308, 19977, 12309, 770, 12308, 20108, 12309, 770,
	12308, 23433, 12309, 770, 12308, 28857, 12309, 770, 12308, 25171, 12309,
	770, 12308, 30423, 12309, 770, 12308, 21213, 12309, 770, 12308, 25943,
	12309, 263, 24471, 263, 21487, 262, 48, 262, 49, 262, 50, 262, 51, 262,
	52, 262, 53, 262, 54, 262, 55, 262, 56, 262, 57, 256, 20029, 256, 20024,
	256, 20033, 256, 55360, 56610, 256, 20320, 256, 20398, 256, 20411, 256,
	20482, 256, 20602, 256, 20633, 256, 20711, 256, 20687, 256, 13470, 256,
	55361, 56890, 256, 20813, 256, 20820, 256, 20836, 256, 20855, 256, 55361,
	56604, 256, 13497, 256, 20839, 256, 20877, 256, 55361, 56651, 256, 20887,
	256, 20900, 256, 20172, 256, 20908, 256, 20917, 256, 55396, 56799, 256,
	20981, 256, 20995, 256, 13535, 256, 21051, 256, 21062, 256, 21106, 256,
	21111, 256, 13589, 256, 21191, 256, 21193, 256, 21220, 256, 21242, 256,
	21253, 256, 21254, 256, 21271, 256, 21321, 256, 21329, 256, 21338, 256,
	21363, 256, 21373, 256, 21375, 256, 21375, 256, 21375, 256, 55362, 56876,
	256, 28784, 256, 21450, 256, 21471, 256, 55362, 57187, 256, 21483, 256,
	21489, 256, 21510, 256, 21662, 256, 21560, 256, 21576, 256, 21608, 256,
	21666, 256, 21750, 256, 21776, 256, 21843, 256, 21859, 256, 21892, 256,
	21892, 256, 21913, 256, 21931, 256, 21939, 256, 21954, 256, 22294, 256,
	22022, 256, 22295, 256, 22097, 256, 22132, 256, 20999, 256, 22766, 256,
	22478, 256, 22516, 256, 22541, 256, 22411, 256, 22578, 256, 22577, 256,
	22700, 256, 55365, 56548, 256, 22770, 256, 22775, 256, 22790, 256, 22810,
	256, 22818, 256, 22882, 256, 55365, 57000, 256, 55365, 57066, 256, 23020,
	256, 23067, 256, 23079, 256, 23000, 256, 23142, 256, 14062, 256, 14076,
	256, 23304, 256, 23358, 256, 23358, 256, 55366, 56776, 256, 23491, 256,
	23512, 256, 23527, 256, 23539, 256, 55366, 57112, 256, 23551, 256, 23558,
	256, 24403, 256, 23586, 256, 14209, 256, 23648, 256, 23662, 256, 23744,
	256, 23693, 256, 55367, 56804, 256, 23875, 256, 55367, 56806, 256, 23918,
	256, 23915, 256, 23932, 256, 24033, 256, 24034, 256, 14383, 256, 24061,
	256, 24104, 256, 24125, 256, 24169, 256, 14434, 256, 55368, 56707, 256,
	14460, 256, 24240, 256, 24243, 256, 24246, 256, 24266, 256, 55400, 57234,
	256, 24318, 256, 55368, 57137, 256, 55368, 57137, 256, 33281, 256, 24354,
	256, 24354, 256, 14535, 256, 55372, 57016, 256, 55384, 56794, 256, 24418,
	256, 24427, 256, 14563, 256, 24474, 256, 24525, 256, 24535, 256, 24569,
	256, 24705, 256, 14650, 256, 14620, 256, 24724, 256, 55369, 57044, 256,
	24775, 256, 24904, 256, 24908, 256, 24910, 256, 24908, 256, 24954, 256,
	24974, 256, 25010, 256, 24996, 256, 25007, 256, 25054, 256, 25074, 256,
	25078, 256, 25104, 256, 25115, 256, 25181, 256, 25265, 256, 25300, 256,
	25424, 256, 55370, 57100, 256, 25405, 256, 25340, 256, 25448, 256, 25475,
	256, 25572, 256, 55370, 57329, 256, 25634, 256, 25541, 256, 25513, 256,
	14894, 256, 25705, 256, 25726, 256, 25757, 256, 25719, 256, 14956, 256,
	25935, 256, 25964, 256, 55372, 56330, 256, 26083, 256, 26360, 256, 26185,
	256, 15129, 256, 26257, 256, 15112, 256, 15076, 256, 20882, 256, 20885,
	256, 26368, 256, 26268, 256, 32941, 256, 17369, 256, 26391, 256, 26395,
	256, 26401, 256, 26462, 256, 26451, 256, 55372, 57283, 256, 15177, 256,
	26618, 256, 26501, 256, 26706, 256, 26757, 256, 55373, 56429, 256, 26766,
	256, 26655, 256, 26900, 256, 15261, 256, 26946, 256, 27043, 256, 27114,
	256, 27304, 256, 55373, 56995, 256, 27355, 256, 15384, 256, 27425, 256,
	55374, 56487, 256, 27476, 256, 15438, 256, 27506, 256, 27551, 256, 27578,
	256, 27579, 256, 55374, 56973, 256, 55367, 56587, 256, 55374, 57082, 256,
	27726, 256, 55375, 56508, 256, 27839, 256, 27853, 256, 27751, 256, 27926,
	256, 27966, 256, 28023, 256, 27969, 256, 28009, 256, 28024, 256, 28037,
	256, 55375, 56606, 256, 27956, 256, 28207, 256, 28270, 256, 15667, 256,
	28363, 256, 28359, 256, 55375, 57041, 256, 28153, 256, 28526, 256, 55375,
	57182, 256, 55375, 57230, 256, 28614, 256, 28729, 256, 28702, 256, 28699,
	256, 15766, 256, 28746, 256, 28797, 256, 28791, 256, 28845, 256, 55361,
	56613, 256, 28997, 256, 55376, 56931, 256, 29084, 256, 55376, 57259, 256,
	29224, 256, 29237, 256, 29264, 256, 55377, 56840, 256, 29312, 256, 29333,
	256, 55377, 57141, 256, 55378, 56340, 256, 29562, 256, 29579, 256, 16044,
	256, 29605, 256, 16056, 256, 16056, 256, 29767, 256, 29788, 256, 29809,
	256, 29829, 256, 29898, 256, 16155, 256, 29988, 256, 55379, 56374, 256,
	30014, 256, 55379, 56466, 256, 30064, 256, 55368, 56735, 256, 30224, 256,
	55379, 57249, 256, 55379, 57272, 256, 55380, 56388, 256, 16380, 256,
	16392, 256, 30452, 256, 55380, 56563, 256, 55380, 56562, 256, 55380,
	56601, 256, 55380, 56627, 256, 30494, 256, 30495, 256, 30495, 256, 30538,
	256, 16441, 256, 30603, 256, 16454, 256, 16534, 256, 55381, 56349, 256,
	30798, 256, 30860, 256, 30924, 256, 16611, 256, 55381, 56870, 256, 31062,
	256, 55381, 56986, 256, 55381, 57029, 256, 31119, 256, 31211, 256, 16687,
	256, 31296, 256, 31306, 256, 31311, 256, 55382, 56700, 256, 55382, 56999,
	256, 55382, 56999, 256, 31470, 256, 16898, 256, 55382, 57259, 256, 31686,
	256, 31689, 256, 16935, 256, 55383, 56448, 256, 31954, 256, 17056, 256,
	31976, 256, 31971, 256, 32000, 256, 55383, 57222, 256, 32099, 256, 17153,
	256, 32199, 256, 32258, 256, 32325, 256, 17204, 256, 55384, 56872, 256,
	55384, 56903, 256, 17241, 256, 55384, 57049, 256, 32634, 256, 55384,
	57150, 256, 32661, 256, 32762, 256, 32773, 256, 55385, 56538, 256, 55385,
	56611, 256, 32864, 256, 55385, 56744, 256, 32880, 256, 55372, 57183, 256,
	17365, 256, 32946, 256, 33027, 256, 17419, 256, 33086, 256, 23221, 256,
	55385, 57255, 256, 55385, 57269, 256, 55372, 57235, 256, 55372, 57244,
	256, 33281, 256, 33284, 256, 36766, 256, 17515, 256, 33425, 256, 33419,
	256, 33437, 256, 21171, 256, 33457, 256, 33459, 256, 33469, 256, 33510,
	256, 55386, 57148, 256, 33509, 256, 33565, 256, 33635, 256, 33709, 256,
	33571, 256, 33725, 256, 33767, 256, 33879, 256, 33619, 256, 33738, 256,
	33740, 256, 33756, 256, 55387, 56374, 256, 55387, 56683, 256, 55387,
	56533, 256, 17707, 256, 34033, 256, 34035, 256, 34070, 256, 55388, 57290,
	256, 34148, 256, 55387, 57132, 256, 17757, 256, 17761, 256, 55387, 57265,
	256, 55388, 56530, 256, 17771, 256, 34384, 256, 34396, 256, 34407, 256,
	34409, 256, 34473, 256, 34440, 256, 34574, 256, 34530, 256, 34681, 256,
	34600, 256, 34667, 256, 34694, 256, 17879, 256, 34785, 256, 34817, 256,
	17913, 256, 34912, 256, 34915, 256, 55389, 56935, 256, 35031, 256, 35038,
	256, 17973, 256, 35066, 256, 13499, 256, 55390, 56494, 256, 55390, 56678,
	256, 18110, 256, 18119, 256, 35488, 256, 35565, 256, 35722, 256, 35925,
	256, 55391, 56488, 256, 36011, 256, 36033, 256, 36123, 256, 36215, 256,
	55391, 57135, 256, 55362, 56324, 256, 36299, 256, 36284, 256, 36336, 256,
	55362, 56542, 256, 36564, 256, 36664, 256, 55393, 56786, 256, 55393,
	56813, 256, 37012, 256, 37105, 256, 37137, 256, 55393, 57134, 256, 37147,
	256, 37432, 256, 37591, 256, 37592, 256, 37500, 256, 37881, 256, 37909,
	256, 55394, 57338, 256, 38283, 256, 18837, 256, 38327, 256, 55395, 56695,
	256, 18918, 256, 38595, 256, 23986, 256, 38691, 256, 55396, 56645, 256,
	55396, 56858, 256, 19054, 256, 19062, 256, 38880, 256, 55397, 56330, 256,
	19122, 256, 55397, 56470, 256, 38923, 256, 38923, 256, 38953, 256, 55397,
	56758, 256, 39138, 256, 19251, 256, 39209, 256, 39335, 256, 39362, 256,
	39422, 256, 19406, 256, 55398, 57136, 256, 39698, 256, 40000, 256, 40189,
	256, 19662, 256, 19693, 256, 40295, 256, 55400, 56526, 256, 19704, 256,
	55400, 56581, 256, 55400, 56846, 256, 55400, 56977, 256, 40635, 256,
	19798, 256, 40697, 256, 40702, 256, 40709, 256, 40719, 256, 40726, 256,
	40763, 256, 55401, 56832,
};

/* index tables for the decomposition data */
#define DECOMP_SHIFT1 6
#define DECOMP_SHIFT2 4
static const unsigned char decomp_index0[] = {
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 13, 14, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 15, 16, 5, 17, 5, 5, 18, 19,
	20, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 21, 22,
	5, 5, 23, 5, 5, 24, 25, 5, 26, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 27, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
	5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5,
};

static const unsigned short decomp_index1[] = {
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
	14, 0, 0, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 0, 0, 0, 0, 0, 0, 0,
	25, 0, 26, 27, 0, 0, 0, 0, 0, 28, 0, 0, 29, 30, 31, 32, 33, 34, 35, 0,
	36, 37, 38, 0, 39, 0, 40, 0, 41, 0, 0, 0, 0, 42, 43, 44, 45, 0, 0, 0, 0,
	0, 0, 0, 0, 46, 0, 0, 0, 0, 0, 0, 0, 0, 0, 47, 0, 0, 0, 0, 48, 0, 0, 0,
	0, 49, 50, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 51, 52, 0, 53, 0, 0, 0, 0,
	0, 0, 54, 55, 0, 0, 0, 0, 0, 56, 0, 57, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 58, 59, 0, 0, 0, 60, 0, 0, 61, 0, 0, 0, 0, 0, 0, 0, 62, 0, 0, 0,
	0, 0, 0, 0, 63, 0, 0, 0, 0, 0, 0, 0, 64, 0, 0, 0, 0, 0, 0, 0, 0, 65, 0,
	0, 0, 0, 0, 66, 0, 0, 0, 0, 0, 0, 0, 67, 0, 68, 0, 0, 69, 0, 0, 0, 70,
	71, 72, 73, 74, 75, 76, 77, 0, 0, 0, 0, 0, 0, 78, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 79, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 80, 81, 0,
	82, 83, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 84, 85, 86, 87, 88, 89, 0, 90, 91, 92, 0, 0, 0, 0,
	93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
	109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122,
	123, 124, 125, 126, 127, 128, 129, 130, 0, 131, 132, 133, 134, 0, 0, 0,
	0, 0, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 0, 146, 0,
	0, 0, 147, 0, 148, 149, 150, 0, 151, 152, 153, 0, 154, 0, 0, 0, 155, 0,
	0, 0, 156, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 157,
	158, 159, 160, 161, 162, 163, 164, 165, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 166, 0,
	0, 0, 0, 0, 0, 167, 0, 0, 0, 0, 0, 168, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 169, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 170, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	171, 0, 0, 0, 0, 0, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181,
	182, 183, 184, 185, 186, 0, 0, 187, 0, 0, 188, 189, 190, 191, 192, 0,
	193, 194, 195, 196, 197, 0, 198, 0, 0, 0, 199, 200, 201, 202, 203, 204,
	205, 0, 0, 0, 0, 0, 0, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215,
	216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229,
	230, 231, 232, 233, 234, 235, 236, 237, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 238, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 239, 0, 0,
	0, 0, 0, 0, 0, 240, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 241, 242, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 243, 244, 245, 246, 247,
	248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261,
	262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 0, 0, 273, 274,
	275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 0, 285, 286, 287, 288,
	289, 290, 291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 301, 302,
	303, 304, 305, 306, 307, 0, 308, 309, 310, 311, 312, 313, 314, 315, 0, 0,
	316, 0, 317, 0, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328,
	329, 330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341, 342,
	343, 344, 345, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 346, 347, 348, 349, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 350, 351, 0, 0, 0, 0, 0, 0, 0, 352, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 353, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 354, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 355, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 356, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	357, 358, 0, 0, 0, 0, 359, 360, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 361, 362,
	363, 364, 365, 366, 367, 368, 369, 370, 371, 372, 373, 374, 375, 376,
	377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388, 389, 390,
	391, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401, 402, 403, 404,
	405, 406, 407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418,
	419, 420, 421, 422, 423, 424, 0, 0, 0, 425, 426, 427, 428, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 429, 430, 431, 432, 433, 434, 435,
	436, 437, 438, 439, 440, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 441, 442,
	443, 444, 445, 0, 446, 0, 0, 447, 0, 0, 0, 0, 0, 0, 448, 449, 450, 451,
	452, 453, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 454, 455,
	456, 457, 458, 459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 469,
	470, 471, 472, 473, 474, 475, 476, 477, 478, 479, 480, 481, 482, 483,
	484, 485, 486, 487, 488, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
};

static const unsigned short decomp_index2[] = {
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0,
	3, 0, 6, 0, 0, 0, 0, 8, 0, 0, 11, 13, 15, 18, 0, 0, 20, 23, 25, 0, 27,
	31, 35, 0, 39, 42, 45, 48, 51, 54, 0, 57, 60, 63, 66, 69, 72, 75, 78, 81,
	0, 84, 87, 90, 93, 96, 99, 0, 0, 102, 105, 108, 111, 114, 0, 0, 117, 120,
	123, 126, 129, 132, 0, 135, 138, 141, 144, 147, 150, 153, 156, 159, 0,
	162, 165, 168, 171, 174, 177, 0, 0, 180, 183, 186, 189, 192, 0, 195, 198,
	201, 204, 207, 210, 213, 216, 219, 222, 225, 228, 231, 234, 237, 240,
	243, 0, 0, 246, 249, 252, 255, 258, 261, 264, 267, 270, 273, 276, 279,
	282, 285, 288, 291, 294, 297, 300, 303, 0, 0, 306, 309, 312, 315, 318,
	321, 324, 327, 330, 0, 333, 336, 339, 342, 345, 348, 0, 351, 354, 357,
	360, 363, 366, 369, 372, 0, 0, 375, 378, 381, 384, 387, 390, 393, 0, 0,
	396, 399, 402, 405, 408, 411, 0, 0, 414, 417, 420, 423, 426, 429, 432,
	435, 438, 441, 444, 447, 450, 453, 456, 459, 462, 465, 0, 0, 468, 471,
	474, 477, 480, 483, 486, 489, 492, 495, 498, 501, 504, 507, 510, 513,
	516, 519, 522, 525, 528, 531, 534, 537, 539, 542, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 545, 548, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 551, 554, 557, 560, 563, 566, 569, 572, 575, 578, 581, 584, 587,
	590, 593, 596, 599, 602, 605, 608, 611, 614, 617, 620, 623, 0, 626, 629,
	632, 635, 638, 641, 0, 0, 644, 647, 650, 653, 656, 659, 662, 665, 668,
	671, 674, 677, 680, 683, 686, 689, 0, 0, 692, 695, 698, 701, 704, 707,
	710, 713, 716, 719, 722, 725, 728, 731, 734, 737, 740, 743, 746, 749,
	752, 755, 758, 761, 764, 767, 770, 773, 776, 779, 782, 785, 788, 791,
	794, 797, 0, 0, 800, 803, 0, 0, 0, 0, 0, 0, 806, 809, 812, 815, 818, 821,
	824, 827, 830, 833, 836, 839, 842, 845, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 848, 850, 852, 854, 856, 858, 860, 862, 864, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 866, 869, 872, 875, 878, 881, 0, 0, 884, 886, 888,
	890, 892, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 894, 896, 0, 898, 900, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 903, 0, 0, 0, 0, 0, 905, 0, 0, 0,
	908, 0, 0, 0, 0, 0, 910, 913, 916, 919, 921, 924, 927, 0, 930, 0, 933,
	936, 939, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 942, 945, 948, 951, 954, 957, 960, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 963, 966, 969, 972, 975,
	0, 978, 980, 982, 984, 987, 990, 992, 0, 0, 0, 0, 0, 0, 0, 0, 0, 994,
	996, 998, 0, 1000, 1002, 0, 0, 0, 1004, 0, 0, 0, 0, 0, 0, 1006, 1009, 0,
	1012, 0, 0, 0, 1015, 0, 0, 0, 0, 1018, 1021, 1024, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 1027, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1030, 0, 0,
	0, 0, 0, 0, 1033, 1036, 0, 1039, 0, 0, 0, 1042, 0, 0, 0, 0, 1045, 1048,
	1051, 0, 0, 0, 0, 0, 0, 0, 1054, 1057, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1060,
	1063, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1066, 1069, 1072, 1075, 0,
	0, 1078, 1081, 0, 0, 1084, 1087, 1090, 1093, 1096, 1099, 0, 0, 1102,
	1105, 1108, 1111, 1114, 1117, 0, 0, 1120, 1123, 1126, 1129, 1132, 1135,
	1138, 1141, 1144, 1147, 1150, 1153, 0, 0, 1156, 1159, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 1162, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1165, 1168,
	1171, 1174, 1177, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1180, 1183,
	1186, 1189, 0, 0, 0, 0, 0, 0, 0, 1192, 0, 1195, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 1198, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 1201, 0, 0, 0, 0, 0, 0, 0, 1204, 0, 0, 1207, 0, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1210, 1213, 1216,
	1219, 1222, 1225, 1228, 1231, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1234,
	1237, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1240, 1243, 0, 1246,
	0, 0, 0, 1249, 0, 0, 1252, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 1255, 1258, 1261, 0, 0, 1264, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1267,
	0, 0, 1270, 1273, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1276,
	1279, 0, 0, 0, 0, 0, 0, 1282, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
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	2253, 2256, 2259, 2262, 2265, 2268, 2271, 2274, 2277, 2280, 2283, 2286,
	2289, 2292, 2295, 2298, 2301, 2304, 2307, 2310, 2313, 2316, 2319, 2322,
	2325, 2328, 2331, 2334, 2337, 2340, 2343, 2346, 2349, 2352, 2355, 2358,
	2361, 2364, 2367, 2370, 2373, 0, 0, 0, 0, 0, 0, 2376, 2379, 2382, 2385,
	2388, 2391, 2394, 2397, 2400, 2403, 2406, 2409, 2412, 2415, 2418, 2421,
	2424, 2427, 2430, 2433, 2436, 2439, 0, 0, 2442, 2445, 2448, 2451, 2454,
	2457, 0, 0, 2460, 2463, 2466, 2469, 2472, 2475, 2478, 2481, 2484, 2487,
	2490, 2493, 2496, 2499, 2502, 2505, 2508, 2511, 2514, 2517, 2520, 2523,
	2526, 2529, 2532, 2535, 2538, 2541, 2544, 2547, 2550, 2553, 2556, 2559,
	2562, 2565, 2568, 2571, 0, 0, 2574, 2577, 2580, 2583, 2586, 2589, 0, 0,
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	4219, 4221, 4223, 4225, 4227, 4229, 4231, 4233, 4235, 4237, 4239, 4241,
	4243, 4245, 4247, 4249, 4251, 4253, 4255, 4257, 4259, 4261, 4263, 4265,
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	4291, 4293, 4295, 4297, 4299, 4301, 4303, 4305, 4307, 4309, 4311, 4313,
	4315, 4317, 4319, 4321, 4323, 4325, 4327, 4329, 4331, 4333, 4335, 4337,
	4339, 4341, 4343, 4345, 4347, 4349, 4351, 4353, 4355, 4357, 4359, 4361,
	4363, 4365, 4367, 4369, 4371, 4373, 4375, 4377, 4379, 4381, 4383, 4385,
	4387, 4389, 4391, 4393, 4395, 4397, 4399, 4401, 4403, 4405, 4407, 4409,
	4411, 4413, 4415, 4417, 4419, 4421, 4423, 4425, 4427, 4429, 4431, 4433,
	4435, 4437, 4439, 4441, 4443, 4445, 4447, 4449, 4451, 4453, 4455, 4457,
	4459, 4461, 4463, 4465, 4467, 4469, 4471, 4473, 4475, 4477, 4479, 4481,
	4483, 4485, 4487, 4489, 4491, 4493, 4495, 4497, 4499, 4501, 4503, 4505,
	4507, 4509, 4511, 4513, 4515, 4517, 4519, 4521, 4523, 4525, 4527, 4529,
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	4698, 4701, 0, 4704, 4707, 0, 0, 0, 0, 0, 0, 4710, 0, 0, 4713, 4716,
	4719, 4722, 0, 0, 0, 4725, 4728, 0, 4731, 4733, 4735, 4737, 4739, 4741,
	4743, 4745, 4747, 4749, 4751, 4753, 4755, 4757, 4759, 4761, 4763, 4765,
	4767, 4769, 4771, 4773, 4775, 4777, 4779, 4781, 4783, 4785, 4787, 4789,
	4791, 4793, 4795, 4797, 4799, 4801, 4803, 4805, 4807, 4809, 4811, 4813,
	4815, 4817, 4819, 4821, 4823, 4825, 4827, 4829, 4831, 4833, 4835, 4837,
	4839, 4841, 4843, 4845, 4847, 4849, 4851, 4853, 4855, 4857, 4859, 4861,
	4863, 4865, 4867, 4869, 4871, 4873, 4875, 4877, 4879, 4881, 4883, 4885,
	4887, 4889, 4891, 4893, 4895, 4897, 4899, 4901, 4903, 4905, 4907, 4909,
	4911, 4913, 4915, 4917, 0, 0, 0, 4919, 4921, 4923, 4925, 4927, 4929,
	4931, 4933, 4935, 4937, 4939, 4941, 4943, 4945, 4947, 4951, 4955, 4959,
	4963, 4967, 4971, 4975, 4979, 4983, 4987, 4991, 4995, 4999, 5003, 5008,
	5013, 5018, 5023, 5028, 5033, 5038, 5043, 5048, 5053, 5058, 5063, 5068,
	5073, 5078, 5086, 0, 5093, 5097, 5101, 5105, 5109, 5113, 5117, 5121,
	5125, 5129, 5133, 5137, 5141, 5145, 5149, 5153, 5157, 5161, 5165, 5169,
	5173, 5177, 5181, 5185, 5189, 5193, 5197, 5201, 5205, 5209, 5213, 5217,
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	5310, 5312, 5314, 5316, 5318, 5320, 5322, 5325, 5328, 5331, 5334, 5337,
	5340, 5343, 5346, 5349, 5352, 5355, 5358, 5361, 5364, 5370, 5375, 0,
	5378, 5380, 5382, 5384, 5386, 5388, 5390, 5392, 5394, 5396, 5398, 5400,
	5402, 5404, 5406, 5408, 5410, 5412, 5414, 5416, 5418, 5420, 5422, 5424,
	5426, 5428, 5430, 5432, 5434, 5436, 5438, 5440, 5442, 5444, 5446, 5448,
	5450, 5452, 5454, 5456, 5458, 5460, 5462, 5464, 5466, 5468, 5470, 5472,
	5474, 5476, 5479, 5482, 5485, 5488, 5491, 5494, 5497, 5500, 5503, 5506,
	5509, 5512, 5515, 5518, 5521, 5524, 5527, 5530, 5533, 5536, 5539, 5542,
	5545, 5548, 5552, 5556, 5560, 5563, 5567, 5570, 5574, 5576, 5578, 5580,
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	5606, 5608, 5610, 5612, 5614, 5616, 5618, 5620, 5622, 5624, 5626, 5628,
	5630, 5632, 5634, 5636, 5638, 5640, 5642, 5644, 5646, 5648, 5650, 5652,
	5654, 5656, 5658, 5660, 5662, 5664, 5666, 5668, 5671, 5676, 5681, 5686,
	5690, 5695, 5699, 5703, 5709, 5714, 5718, 5722, 5726, 5731, 5736, 5740,
	5744, 5747, 5751, 5756, 5761, 5764, 5770, 5777, 5783, 5787, 5793, 5799,
	5804, 5808, 5812, 5816, 5821, 5827, 5832, 5836, 5840, 5844, 5847, 5850,
	5853, 5856, 5860, 5864, 5870, 5874, 5879, 5885, 5889, 5892, 5895, 5901,
	5906, 5912, 5916, 5922, 5925, 5929, 5933, 5937, 5941, 5945, 5950, 5954,
	5957, 5961, 5965, 5969, 5974, 5978, 5982, 5986, 5992, 5997, 6000, 6006,
	6009, 6014, 6019, 6023, 6027, 6031, 6036, 6039, 6043, 6048, 6051, 6057,
	6061, 6064, 6067, 6070, 6073, 6076, 6079, 6082, 6085, 6088, 6091, 6095,
	6099, 6103, 6107, 6111, 6115, 6119, 6123, 6127, 6131, 6135, 6139, 6143,
	6147, 6151, 6155, 6158, 6161, 6165, 6168, 6171, 6174, 6178, 6182, 6185,
	6188, 6191, 6194, 6197, 6202, 6205, 6208, 6211, 6214, 6217, 6220, 6223,
	6226, 6230, 6235, 6238, 6241, 6244, 6247, 6250, 6253, 6256, 6260, 6264,
	6268, 6272, 6275, 6278, 6281, 6284, 6287, 6290, 6293, 6296, 6299, 6302,
	6306, 6310, 6313, 6317, 6321, 6325, 6328, 6332, 6336, 6341, 6344, 6348,
	6352, 6356, 6360, 6366, 6373, 6376, 6379, 6382, 6385, 6388, 6391, 6394,
	6397, 6400, 6403, 6406, 6409, 6412, 6415, 6418, 6421, 6424, 6427, 6432,
	6435, 6438, 6441, 6446, 6450, 6453, 6456, 6459, 6462, 6465, 6468, 6471,
	6474, 6477, 6480, 6484, 6487, 6490, 6494, 6498, 6501, 6506, 6510, 6513,
	6516, 6519, 6522, 6526, 6530, 6533, 6536, 6539, 6542, 6545, 6548, 6551,
	6554, 6557, 6561, 6565, 6569, 6573, 6577, 6581, 6585, 6589, 6593, 6597,
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	11974, 11976, 11978, 11980, 11982, 11984, 11986, 11988, 11990, 11992,
	11994, 11996, 11998, 12000, 12002, 12004, 12006, 12008, 12010, 12012,
	12014, 12016, 12018, 12020, 0, 0, 12022, 12024, 12026, 12028, 12030,
	12032, 12034, 12036, 12038, 12040, 12042, 12044, 12046, 12048, 12050,
	12052, 12054, 12056, 12058, 12060, 12062, 12064, 12066, 12068, 12070,
	12072, 12074, 12076, 12078, 12080, 12082, 12084, 12086, 12088, 12090,
	12092, 12094, 12096, 12098, 12100, 12102, 12104, 12106, 12108, 12110,
	12112, 12114, 12116, 12118, 12120, 12122, 12124, 12126, 12128, 12130,
	12132, 12134, 12136, 12138, 12140, 12142, 12144, 12146, 12148, 12150,
	12152, 12154, 12156, 12158, 12160, 12162, 12164, 12166, 12168, 12170,
	12172, 12174, 12176, 12178, 12180, 12182, 12184, 12186, 12188, 12190,
	12192, 12194, 12196, 12198, 12200, 12202, 12204, 12206, 12208, 12210,
	12212, 12214, 12216, 12218, 12220, 12222, 12224, 12226, 12228, 12230,
	12232, 12234, 12236, 12238, 12240, 12242, 12244, 12246, 12248, 12250,
	12252, 12254, 12256, 12258, 12260, 12262, 12264, 12266, 12268, 12270,
	12272, 12274, 12276, 12278, 12280, 12282, 12284, 12286, 12288, 12290,
	12292, 12294, 12296, 12298, 12300, 12302, 12304, 12306, 12308, 12310,
	12312, 12314, 12316, 12318, 12320, 12322, 12324, 12326, 12328, 12330,
	12332, 12334, 12336, 12338, 12340, 12342, 12344, 12346, 12348, 12350,
	12352, 12354, 12356, 12358, 12360, 12362, 12364, 12366, 12368, 12370,
	12372, 12374, 12376, 12378, 12380, 12382, 12384, 12386, 12388, 12390,
	12392, 12394, 12396, 12398, 12400, 12402, 12404, 12406, 12408, 12410,
	12412, 12414, 12416, 12418, 12420, 12422, 12424, 12426, 12428, 12430,
	12432, 12434, 12436, 12438, 12440, 12442, 12444, 12446, 12448, 12450,
	12452, 12454, 12456, 12458, 12460, 12462, 12464, 12466, 12468, 12470,
	12472, 12474, 12476, 12478, 12480, 12482, 12484, 12486, 12488, 12490,
	12492, 12494, 12496, 12498, 12500, 12502, 12504, 12506, 12508, 12510,
	12512, 12514, 12516, 12518, 12520, 12522, 12524, 12526, 12528, 12530,
	12532, 12534, 12536, 12538, 12540, 12542, 12544, 12546, 12548, 12550,
	12552, 12554, 12556, 12558, 12560, 12562, 12564, 12566, 12568, 12570,
	12572, 12574, 12576, 12578, 12580, 12582, 12584, 12586, 12588, 12590,
	12592, 12594, 12596, 12598, 12600, 12602, 12604, 0, 0, 12606, 12608,
	12610, 12612, 12614, 12616, 12618, 12620, 12622, 12624, 12626, 12628,
	12630, 12632, 12634, 12636, 12638, 12640, 12642, 12644, 12646, 12648,
	12650, 12652, 12654, 12656, 12658, 12660, 12662, 12664, 12666, 12668,
	12670, 12672, 12674, 12676, 12678, 12680, 12682, 12684, 12686, 12688,
	12690, 12692, 12694, 12696, 12698, 12700, 12702, 12704, 12706, 12708,
	12710, 12712, 12714, 12716, 12718, 12720, 12722, 12724, 12726, 12728,
	12730, 12732, 12734, 12736, 12738, 12740, 12742, 12744, 12746, 12748,
	12750, 12752, 12754, 12756, 12758, 12760, 12762, 12764, 12766, 12768,
	12770, 12772, 12774, 12776, 12778, 12780, 12782, 12784, 12786, 12788,
	12790, 12792, 12794, 12796, 12798, 12800, 12802, 12804, 12806, 12808,
	12810, 12812, 12814, 12816, 12818, 12820, 12822, 12824, 12826, 12828, 0,
	0, 12830, 12832, 12834, 12836, 0, 12838, 12840, 12842, 12844, 12846,
	12848, 12850, 12852, 12854, 12856, 12858, 12860, 12862, 12864, 12866,
	12868, 12870, 12872, 12874, 12876, 12878, 12880, 12882, 12884, 12886,
	12888, 12890, 0, 12892, 12894, 0, 12896, 0, 0, 12898, 0, 12900, 12902,
	12904, 12906, 12908, 12910, 12912, 12914, 12916, 12918, 0, 12920, 12922,
	12924, 12926, 0, 12928, 0, 12930, 0, 0, 0, 0, 0, 0, 12932, 0, 0, 0, 0,
	12934, 0, 12936, 0, 12938, 0, 12940, 12942, 12944, 0, 12946, 12948, 0,
	12950, 0, 0, 12952, 0, 12954, 0, 12956, 0, 12958, 0, 12960, 0, 12962,
	12964, 0, 12966, 0, 0, 12968, 12970, 12972, 12974, 0, 12976, 12978,
	12980, 12982, 12984, 12986, 12988, 0, 12990, 12992, 12994, 12996, 0,
	12998, 13000, 13002, 13004, 0, 13006, 0, 13008, 13010, 13012, 13014,
	13016, 13018, 13020, 13022, 13024, 13026, 0, 13028, 13030, 13032, 13034,
	13036, 13038, 13040, 13042, 13044, 13046, 13048, 13050, 13052, 13054,
	13056, 13058, 13060, 0, 0, 0, 0, 0, 13062, 13064, 13066, 0, 13068, 13070,
	13072, 13074, 13076, 0, 13078, 13080, 13082, 13084, 13086, 13088, 13090,
	13092, 13094, 13096, 13098, 13100, 13102, 13104, 13106, 13108, 13110, 0,
	0, 0, 0, 13112, 13115, 13118, 13121, 13124, 13127, 13130, 13133, 13136,
	13139, 13142, 0, 0, 0, 0, 0, 13145, 13149, 13153, 13157, 13161, 13165,
	13169, 13173, 13177, 13181, 13185, 13189, 13193, 13197, 13201, 13205,
	13209, 13213, 13217, 13221, 13225, 13229, 13233, 13237, 13241, 13245,
	13249, 13253, 13255, 13257, 13260, 0, 13263, 13265, 13267, 13269, 13271,
	13273, 13275, 13277, 13279, 13281, 13283, 13285, 13287, 13289, 13291,
	13293, 13295, 13297, 13299, 13301, 13303, 13305, 13307, 13309, 13311,
	13313, 13315, 13318, 13321, 13324, 13327, 13331, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 13334, 13337, 13340, 0, 0, 0, 13343, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 13346, 13349, 13352, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 13354, 13356, 13358, 13360, 13362, 13364, 13366, 13368, 13370, 13372,
	13374, 13376, 13378, 13380, 13382, 13384, 13386, 13388, 13390, 13392,
	13394, 13396, 13398, 13400, 13402, 13404, 13406, 13408, 13410, 13412,
	13414, 13416, 13418, 13420, 13422, 13424, 13426, 13428, 13430, 13432,
	13434, 13436, 13438, 13440, 0, 0, 0, 0, 13442, 13446, 13450, 13454,
	13458, 13462, 13466, 13470, 13474, 0, 0, 0, 0, 0, 0, 0, 13478, 13480, 0,
	0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 13482, 13484, 13486, 13488, 13490,
	13492, 13494, 13496, 13498, 13500, 0, 0, 0, 0, 0, 0, 13502, 13504, 13506,
	13508, 13511, 13513, 13515, 13517, 13519, 13521, 13523, 13525, 13527,
	13529, 13532, 13534, 13536, 13538, 13540, 13543, 13545, 13547, 13549,
	13552, 13554, 13556, 13558, 13560, 13562, 13565, 13567, 13569, 13571,
	13573, 13575, 13577, 13579, 13581, 13583, 13585, 13587, 13589, 13591,
	13593, 13595, 13597, 13599, 13601, 13603, 13605, 13607, 13609, 13611,
	13614, 13616, 13618, 13620, 13623, 13625, 13627, 13629, 13631, 13633,
	13635, 13637, 13639, 13641, 13643, 13645, 13647, 13649, 13651, 13653,
	13655, 13657, 13659, 13661, 13663, 13665, 13667, 13669, 13671, 13673,
	13675, 13677, 13679, 13681, 13683, 13685, 13687, 13690, 13692, 13694,
	13696, 13698, 13700, 13702, 13705, 13708, 13710, 13712, 13714, 13716,
	13718, 13720, 13722, 13724, 13726, 13728, 13731, 13733, 13735, 13737,
	13739, 13742, 13744, 13746, 13748, 13750, 13752, 13754, 13756, 13758,
	13760, 13763, 13765, 13768, 13770, 13772, 13774, 13776, 13778, 13780,
	13782, 13784, 13786, 13788, 13790, 13793, 13795, 13797, 13799, 13801,
	13803, 13806, 13808, 13811, 13814, 13816, 13818, 13820, 13822, 13825,
	13828, 13830, 13832, 13834, 13836, 13838, 13840, 13842, 13844, 13846,
	13848, 13850, 13853, 13855, 13857, 13859, 13861, 13863, 13865, 13867,
	13869, 13871, 13873, 13875, 13877, 13879, 13881, 13883, 13885, 13887,
	13889, 13891, 13894, 13896, 13898, 13900, 13902, 13904, 13907, 13909,
	13911, 13913, 13915, 13917, 13919, 13921, 13923, 13925, 13927, 13929,
	13932, 13934, 13936, 13938, 13940, 13942, 13944, 13946, 13948, 13950,
	13952, 13954, 13956, 13958, 13960, 13962, 13964, 13966, 13968, 13971,
	13973, 13975, 13977, 13979, 13981, 13984, 13986, 13988, 13990, 13992,
	13994, 13996, 13998, 14000, 14003, 14005, 14007, 14009, 14012, 14014,
	14016, 14018, 14020, 14022, 14024, 14027, 14030, 14033, 14035, 14038,
	14040, 14042, 14044, 14046, 14048, 14050, 14052, 14054, 14056, 14058,
	14061, 14063, 14065, 14067, 14069, 14071, 14073, 14076, 14078, 14080,
	14083, 14086, 14088, 14090, 14092, 14094, 14096, 14098, 14100, 14102,
	14104, 14107, 14109, 14112, 14114, 14117, 14119, 14121, 14123, 14126,
	14128, 14130, 14133, 14136, 14138, 14140, 14142, 14144, 14146, 14148,
	14150, 14152, 14154, 14156, 14158, 14160, 14162, 14165, 14167, 14170,
	14172, 14175, 14177, 14180, 14183, 14186, 14188, 14190, 14192, 14195,
	14198, 14201, 14204, 14206, 14208, 14210, 14212, 14214, 14216, 14218,
	14220, 14223, 14225, 14227, 14229, 14231, 14234, 14236, 14239, 14242,
	14244, 14246, 14248, 14250, 14252, 14254, 14257, 14260, 14263, 14265,
	14267, 14270, 14272, 14274, 14276, 14279, 14281, 14283, 14285, 14287,
	14289, 14292, 14294, 14296, 14298, 14300, 14302, 14304, 14307, 14310,
	14312, 14315, 14317, 14320, 14322, 14324, 14326, 14329, 14332, 14334,
	14337, 14339, 14342, 14344, 14346, 14348, 14350, 14352, 14354, 14357,
	14360, 14363, 14366, 14368, 14370, 14372, 14374, 14376, 14378, 14380,
	14382, 14384, 14386, 14388, 14390, 14393, 14395, 14397, 14399, 14401,
	14403, 14405, 14407, 14409, 14411, 14413, 14415, 14417, 14420, 14423,
	14426, 14428, 14430, 14432, 14434, 14437, 14439, 14442, 14444, 14446,
	14449, 14452, 14454, 14456, 14458, 14460, 14462, 14464, 14466, 14468,
	14470, 14472, 14474, 14476, 14478, 14480, 14482, 14484, 14486, 14488,
	14490, 14493, 14495, 14497, 14499, 14501, 14503, 14506, 14509, 14511,
	14513, 14515, 14517, 14519, 14521, 14524, 14526, 14528, 14530, 14532,
	14535, 14538, 14540, 14542, 14544, 14547, 14549, 14551, 14554, 14557,
	14559, 14561, 14563, 14566, 14568, 14570, 14572, 14574, 14576, 14578,
	14580, 14583, 14585, 14587, 14589, 14592, 14594, 14596, 14598, 14600,
	14603, 14606, 14608, 14610, 14612, 14615, 14617, 14620, 14622, 14624,
	14626, 14629, 14631, 14633, 14635, 14637, 14639, 14641, 14643, 14646,
	14648, 14650, 14652, 14654, 14656, 14658, 14661, 14663, 14666, 14669,
	14672, 14674, 14676, 14678, 14680, 14682, 14684, 14686, 14688, 0, 0,
};

/* NFC pairs */
#define COMP_SHIFT1 2
#define COMP_SHIFT2 1
static const unsigned short comp_index0[] = {
	0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 3, 0, 0, 0, 4,
	5, 6, 7, 0, 0, 0, 0, 0, 8, 9, 10, 0, 0, 0, 0, 11, 12, 0, 13, 0, 0, 0, 0,
	0, 14, 15, 16, 0, 0, 0, 0, 17, 18, 19, 20, 0, 0, 0, 0, 21, 0, 0, 0, 0, 0,
	0, 0, 22, 23, 24, 0, 0, 0, 0, 0, 25, 26, 27, 0, 0, 0, 0, 28, 29, 30, 31,
	0, 0, 0, 0, 32, 0, 0, 0, 0, 0, 0, 0, 33, 34, 35, 36, 0, 0, 0, 0, 37, 38,
	39, 40, 0, 0, 0, 0, 41, 0, 42, 0, 0, 0, 0, 0, 43, 44, 45, 46, 0, 0, 0,
	47, 48, 49, 50, 0, 0, 0, 0, 51, 52, 0, 0, 0, 0, 0, 0, 53, 54, 55, 56, 0,
	0, 0, 0, 57, 58, 59, 60, 0, 0, 0, 0, 0, 61, 62, 63, 0, 0, 0, 0, 64, 65,
	66, 67, 0, 0, 0, 0, 68, 0, 69, 0, 0, 0, 0, 0, 70, 0, 71, 0, 0, 0, 0, 0,
	72, 0, 0, 0, 0, 0, 0, 73, 74, 75, 0, 0, 0, 0, 0, 76, 77, 78, 79, 0, 0, 0,
	0, 80, 81, 82, 83, 0, 0, 0, 0, 0, 84, 85, 86, 0, 0, 0, 0, 87, 88, 89, 0,
	0, 0, 0, 0, 90, 91, 92, 93, 0, 0, 0, 0, 94, 95, 96, 97, 0, 0, 0, 0, 98,
	0, 0, 0, 0, 0, 0, 99, 100, 101, 102, 0, 0, 0, 0, 103, 104, 105, 106, 0,
	0, 0, 0, 107, 108, 109, 110, 0, 0, 0, 0, 111, 112, 0, 0, 0, 0, 0, 0, 113,
	114, 115, 116, 0, 0, 0, 0, 117, 118, 119, 120, 0, 0, 0, 0, 121, 0, 122,
	0, 0, 0, 0, 123, 124, 125, 126, 127, 0, 0, 0, 128, 129, 130, 131, 0, 0,
	0, 0, 132, 133, 0, 0, 0, 0, 0, 0, 134, 135, 136, 137, 0, 0, 0, 0, 138,
	139, 140, 141, 0, 0, 0, 0, 0, 142, 143, 144, 0, 0, 0, 0, 145, 146, 147,
	148, 0, 0, 0, 0, 149, 0, 150, 0, 0, 0, 0, 151, 152, 153, 154, 0, 0, 0, 0,
	0, 155, 0, 0, 0, 0, 0, 0, 156, 157, 158, 0, 0, 0, 0, 0, 159, 160, 161,
	162, 0, 0, 0, 0, 163, 0, 0, 164, 0, 0, 0, 0, 165, 166, 0, 0, 0, 0, 0, 0,
	167, 0, 0, 0, 0, 0, 0, 0, 168, 0, 0, 0, 0, 0, 0, 0, 169, 0, 0, 0, 0, 0,
	0, 170, 0, 0, 0, 0, 0, 0, 0, 171, 172, 0, 0, 0, 0, 0, 0, 173, 0, 0, 0, 0,
	0, 0, 0, 174, 175, 0, 0, 0, 0, 0, 0, 176, 177, 0, 0, 0, 0, 0, 0, 178, 0,
	0, 0, 0, 0, 0, 0, 179, 0, 0, 0, 0, 0, 0, 180, 181, 182, 0, 0, 0, 0, 0,
	183, 184, 0, 0, 0, 0, 0, 0, 0, 185, 0, 0, 0, 0, 0, 0, 186, 0, 0, 0, 0, 0,
	0, 0, 187, 0, 0, 0, 0, 0, 0, 0, 188, 0, 0, 0, 0, 0, 0, 0, 189, 190, 0, 0,
	0, 0, 0, 0, 191, 0, 0, 0, 0, 0, 0, 192, 193, 0, 0, 0, 0, 0, 0, 194, 195,
	0, 0, 0, 0, 0, 0, 0, 196, 0, 0, 0, 0, 0, 0, 197, 0, 0, 0, 0, 0, 0, 0,
	198, 199, 0, 0, 0, 0, 0, 0, 200, 201, 0, 0, 0, 0, 0, 0, 202, 203, 0, 0,
	0, 0, 0, 0, 204, 0, 0, 0, 0, 0, 0, 205, 206, 0, 0, 0, 0, 0, 0, 207, 0, 0,
	0, 0, 0, 0, 0, 208, 0, 0, 0, 0, 0, 0, 0, 0, 209, 0, 0, 0, 0, 0, 0, 0,
	210, 0, 0, 0, 0, 0, 0, 0, 211, 0, 0, 0, 0, 0, 0, 212, 0, 0, 0, 0, 0, 0,
	0, 213, 0, 0, 0, 0, 0, 0, 0, 214, 0, 0, 0, 0, 0, 0, 0, 215, 0, 0, 0, 0,
	0, 0, 0, 216, 0, 0, 0, 0, 0, 0, 0, 217, 0, 0, 0, 0, 0, 0, 218, 219, 220,
	0, 0, 0, 0, 0, 221, 222, 223, 0, 0, 0, 0, 0, 224, 225, 226, 0, 0, 0, 0,
	0, 227, 228, 229, 0, 0, 0, 0, 0, 0, 230, 0, 0, 0, 0, 0, 0, 231, 0, 0, 0,
	0, 0, 0, 0, 232, 0, 0, 0, 0, 0, 0, 0, 233, 0, 0, 0, 0, 0, 0, 234, 0, 0,
	0, 0, 0, 0, 0, 235, 0, 0, 0, 0, 0, 0, 0, 236, 0, 0, 0, 0, 0, 0, 0, 237,
	0, 0, 0, 0, 0, 0, 0, 238, 0, 0, 0, 0, 0, 0, 0, 0, 239, 0, 0, 0, 0, 0,
	240, 241, 242, 0, 243, 0, 0, 0, 244, 0, 245, 0, 0, 0, 0, 0, 246, 0, 247,
	0, 248, 0, 0, 0, 249, 250, 251, 0, 0, 0, 0, 0, 252, 253, 254, 0, 0, 0, 0,
	0, 0, 255, 0, 0, 0, 0, 0, 256, 257, 258, 0, 0, 0, 0, 0, 259, 0, 260, 0,
	261, 0, 0, 0, 0, 0, 0, 0, 262, 0, 0, 0, 0, 0, 0, 0, 263, 0, 0, 0, 264,
	265, 266, 267, 268, 0, 0, 0, 269, 0, 270, 0, 0, 0, 0, 0, 271, 272, 273,
	274, 0, 0, 0, 0, 275, 276, 0, 277, 0, 0, 0, 278, 279, 280, 0, 0, 0, 0, 0,
	0, 0, 281, 0, 0, 0, 0, 0, 282, 283, 284, 0, 285, 0, 0, 0, 286, 0, 287, 0,
	288, 0, 0, 0, 289, 0, 0, 290, 0, 0, 0, 0, 291, 0, 0, 292, 0, 0, 0, 0, 0,
	0, 0, 293, 0, 0, 0, 0, 294, 0, 0, 0, 0, 0, 0, 0, 295, 0, 0, 0, 0, 0, 0,
	0, 296, 0, 0, 0, 0, 0, 0, 297, 0, 0, 0, 0, 0, 0, 0, 298, 299, 0, 0, 0, 0,
	0, 0, 0, 300, 0, 0, 0, 0, 0, 0, 0, 301, 0, 0, 0, 0, 0, 0, 302, 303, 0, 0,
	0, 0, 0, 0, 304, 0, 0, 0, 0, 0, 0, 0, 305, 0, 0, 0, 0, 0, 0, 0, 306, 307,
	0, 0, 0, 0, 0, 0, 308, 0, 0, 0, 0, 0, 0, 0, 309, 0, 0, 0, 0, 0, 0, 0,
	310, 0, 0, 0, 0, 0, 0, 311, 312, 0, 0, 0, 0, 0, 0, 313, 0, 0, 0, 0, 0, 0,
	0, 314, 0, 0, 0, 0, 0, 0, 0, 315, 0, 0, 0, 0, 0, 0, 0, 316, 0, 0, 0, 0,
	0, 0, 317, 318, 0, 0, 0, 0, 0, 0, 319, 0, 0, 0, 0, 0, 0, 0, 0, 320, 0, 0,
	0, 0, 0, 0, 321, 322, 0, 0, 0, 0, 0, 0, 0, 323, 0, 0, 0, 0, 0, 0, 324, 0,
	0, 0, 0, 0, 0, 0, 325, 0, 0, 0, 0, 0, 0, 0, 326, 0, 0, 0, 0, 0, 0, 0, 0,
	327, 0, 0, 0, 0, 0, 0, 0, 328, 0, 0, 0, 0, 0, 0, 329, 0, 0, 0, 0, 0, 0,
	0, 330, 0, 0, 0, 0, 0, 0, 0, 331, 0, 0, 0, 0, 0, 0, 332, 0, 0, 0, 0, 0,
	0, 0, 0, 0, 0, 333, 0, 0, 0, 0, 0, 0, 0, 334, 0, 0, 0, 0, 0, 0, 0, 335,
	0, 0, 0, 0, 0, 0, 0, 336, 0, 0, 0, 0, 0, 0, 0, 337, 0, 0, 0, 0, 0, 0, 0,
	338, 0, 0, 0, 0, 0, 0, 0, 339, 0, 0, 0, 0, 0, 0, 0, 340, 0, 0, 0, 0, 0,
	0, 0, 341, 0, 0, 0, 0, 0, 0, 0, 342, 0, 0, 0, 0, 0, 0, 0, 343, 0, 0, 0,
	0, 0, 0, 0, 344, 0, 0, 0, 0, 0, 0, 0, 345, 0, 0, 0, 0, 0, 0, 0, 346, 0,
	0, 0, 0, 0, 0, 0, 347, 0, 0, 0, 0, 0, 0, 0, 348, 0, 0, 0, 0, 0, 0, 0,
	349, 0, 0, 0, 0, 0, 0, 0, 350, 0, 0, 0, 0, 0, 0, 0, 351, 0, 0, 0, 0, 0,
	0, 0, 352, 0, 0, 0, 0, 0, 0, 0, 353, 0, 0, 0, 0, 0, 0, 0, 354, 0, 0, 0,
	0, 0, 0, 0, 355, 0, 0, 0, 0, 0, 0, 0, 356, 0, 0, 0, 0, 0, 0, 0, 357, 0,
	0, 0, 0, 0, 0, 0, 358, 0, 0, 0, 0, 0, 0, 0, 359, 0, 0, 0, 0, 0, 0, 360,
	0, 0, 0, 0, 0, 0, 0, 361, 0, 0, 0, 0, 0, 0, 0, 362, 0, 0, 0, 0, 0, 0, 0,
	363, 0, 0, 0, 0, 0, 0, 0, 364, 0, 0, 0, 0, 0, 0, 0, 365, 0, 0, 0, 0, 0,
	0, 0, 366, 0, 367, 0, 0, 0, 0, 0, 0, 0, 368, 0, 0, 0, 0, 0, 0, 369, 0, 0,
	0, 0, 0, 0, 0, 370, 0, 0, 0, 0, 0, 0, 0, 371, 0, 0, 0, 0, 0, 0, 0, 372,
	0, 0, 0, 0, 0, 0, 0, 373, 0, 0, 0, 0, 0, 0, 0, 374, 0, 0, 0, 0, 0, 0,
	375, 0, 0, 0, 0, 0, 0, 0, 376, 0, 0, 0, 0, 0, 0, 0, 377, 0, 0, 0, 0, 0,
	0, 0, 378, 0, 0, 0, 0, 0, 0, 0, 379, 0, 0, 380, 0, 0, 0, 0, 381, 0, 0,
	382, 0, 0, 0, 0, 0, 0, 0, 383, 0, 0, 0, 0, 0, 0, 0, 384, 0, 0, 0, 0, 0,
	0, 0, 385, 0, 0, 0, 0, 0, 0, 0, 386, 0, 0, 0, 0, 0, 0, 0, 387, 0, 0, 0,
	0, 0, 0, 388, 0, 0, 0, 0, 389, 0, 0, 390, 0, 0, 0, 0, 391, 0, 0, 392, 0,
	0, 0, 0, 0, 0, 0, 393, 0, 0, 0, 0, 0, 0, 0, 394, 0, 0, 0, 0, 0, 0, 0,
	395, 0, 0, 0, 0, 0, 0, 0, 396, 0, 0, 0, 0, 0, 0, 0, 397, 0, 0, 0, 0, 0,
	0, 398, 0, 0, 0, 0, 399, 0, 0, 0, 0, 0, 0, 0, 400, 0, 0, 0, 0, 0, 0, 401,
	402, 0, 0, 0, 0, 0, 0, 403, 0, 0, 0, 0, 0, 0, 0, 404, 0, 0, 0, 405, 0, 0,
	0, 406, 0, 0, 0, 407, 0, 0, 0, 0, 0, 0, 0, 408, 0, 0, 0, 0, 0, 0, 409, 0,
	0, 0, 0, 0, 0, 0, 410, 0, 0, 0, 0, 0, 0, 0, 411, 0, 0, 0, 0, 0, 0, 0,
	412, 0, 0, 0, 0, 0, 0, 0, 413, 0, 0, 0, 414, 0, 0, 0, 415, 0, 0, 0, 416,
	0, 0, 0, 417, 0, 0, 0, 0, 0, 0, 0, 418, 0, 0, 0, 0, 0, 0, 419, 0, 0, 0,
	0, 0, 0, 0, 420, 0, 0, 0, 0, 0, 0, 0, 421, 0, 0, 0, 0, 0, 0, 0, 422, 0,
	0, 0, 0, 0, 0, 0, 423, 0, 0, 0, 424, 0, 0, 0, 425, 0, 0, 0, 426, 0, 0, 0,
	427, 0, 0, 0, 428, 0, 0, 429, 0, 0, 0, 0, 430, 0, 0, 431, 0, 0, 0, 0,
	432, 0, 0, 0, 0, 0, 0, 0, 433, 0, 0, 0, 0, 0, 0, 434, 435, 0, 0, 0, 0, 0,
	0, 436, 0, 0, 0, 0, 0, 0, 0, 437, 0, 0, 0, 438, 0, 0, 0, 439, 0, 0, 0,
	440, 0, 0, 0, 441, 0, 0, 442, 0, 0, 0, 0, 443, 0, 0, 444, 0, 0, 0, 0,
	445, 0, 0, 446, 0, 0, 0, 0, 0, 0, 0, 447, 0, 0, 0, 0, 0, 0, 0, 448, 0, 0,
	0, 0, 0, 0, 0, 449, 0, 0, 0, 0, 0, 0, 0, 450, 0, 0, 0, 0, 0, 0, 0, 451,
	0, 0, 0, 0, 0, 0, 0, 452, 0, 0, 0, 453, 0, 0, 454, 0, 0, 0, 0, 455, 0, 0,
	456, 0, 0, 0, 0, 0, 0, 0, 457, 0, 0, 0, 0, 0, 0, 0, 458, 0, 0, 0, 0, 0,
	0, 0, 459, 0, 0, 0, 0, 0, 0, 0, 460, 0, 0, 0, 0, 0, 0, 0, 461, 0, 0, 0,
	0, 0, 0, 0, 462, 0, 0, 0, 0, 0, 0, 463, 0, 0, 0, 0, 0, 0, 0, 464, 0, 0,
	0, 0, 0, 0, 0, 465, 0, 0, 0, 0, 0, 0, 0, 466, 0, 0, 0, 467, 0, 0, 0, 468,
	0, 0, 0, 0, 0, 0, 0, 469, 0, 0, 0, 0, 0, 0, 0, 470, 0, 0, 0, 471, 0, 0,
	472, 0, 0, 0, 0, 0, 0, 0, 473, 0, 0, 0, 0, 0, 0, 0, 474, 0, 0, 0, 0, 0,
	0, 0, 475, 0, 0, 0, 0, 0, 0, 0, 476, 0, 0, 0, 0, 0, 0, 0, 477, 0, 0, 0,
	0, 0, 0, 0, 478, 0, 0, 0, 0, 0, 0, 479, 0, 0, 0, 0, 0, 0, 0, 480, 0, 0,
	0, 0, 0, 0, 0, 481, 0, 0, 0, 0, 0, 0, 0, 482, 0, 0, 0, 0, 0, 0, 0, 483,
	0, 0, 0, 0, 0, 0, 0, 484, 0, 0, 0, 0, 0, 0, 0, 485, 0, 0, 0, 0, 0, 0, 0,
	486, 0, 0, 0, 0, 0, 0, 487, 0, 0, 0, 0, 0, 0, 0, 488, 0, 0, 0, 0, 0, 0,
	0, 489, 0, 0, 0, 0, 0, 0, 0, 490, 0, 0, 0, 0, 0, 0, 0, 491, 0, 0, 0, 0,
	0, 0, 0, 492, 0, 0, 0, 0, 0, 0, 0, 493, 0, 0, 0, 0, 0, 0, 0, 494, 0, 0,
	0, 0, 0, 0, 495, 0, 0, 0, 0, 0, 0, 0, 496, 0, 0, 0, 0, 0, 0, 0, 497, 0,
	0, 0, 0, 0, 0, 0, 498, 0, 0, 0, 0, 0, 0, 0, 499, 0, 0, 0, 0, 0, 0, 0,
	500, 0, 0, 0, 0, 0, 0, 0, 501, 0, 0, 0, 0, 0, 0, 0, 502, 0, 0, 0, 0, 0,
	0, 503, 0, 0, 0, 0, 0, 0, 0, 504, 0, 0, 0, 0, 0, 0, 0, 505, 0, 0, 0, 0,
	0, 0, 0, 506, 0, 0, 0, 0, 0, 0, 0, 507, 0, 0, 0, 0, 0, 0, 0, 508, 0, 0,
	0, 0, 0, 0, 0, 509, 0, 0, 0, 0, 0, 0, 0, 510, 0, 0, 0, 0, 0, 0, 511, 0,
	0, 0, 0, 0, 0, 0, 512, 0, 0, 0, 0, 0, 0, 0, 513, 0, 0, 0, 0, 0, 0, 0, 0,
	0, 0, 514, 0, 0, 0, 0, 0, 0, 0, 515, 0, 0, 0, 0, 0, 0, 0, 516, 0, 0, 0,
	0, 0, 0, 0, 517, 0, 0, 0, 0, 0, 0, 0, 518, 0, 0, 0, 0, 0, 0, 0, 519, 0,
	0, 0, 0, 0, 0, 520, 0, 0, 0, 0, 0, 0, 0, 521, 0, 0, 0, 0, 0, 0, 0, 522,
	0, 0, 0, 0, 0, 0, 0, 523, 0, 0, 0, 0, 0, 0, 0, 524, 0, 0, 0, 0, 0, 0, 0,
	525, 0, 0, 0, 0, 0, 0, 0, 526, 0, 0, 0, 0, 0, 0, 0, 527, 0, 0, 0, 0, 0,
	0, 528, 0, 0, 0, 0, 0, 0, 0, 529, 0, 0, 0, 0, 0, 0, 0, 530, 0, 0, 0, 0,
	0, 0, 0, 531, 0, 0, 0, 0, 0, 0, 0, 532, 0, 0, 0, 0, 0, 0, 0, 533, 0, 0,
	0, 0, 0, 0, 0, 534, 0, 0, 0, 0, 0, 0, 0, 535, 0, 0, 0, 0, 0, 0, 536, 0,
	0, 0, 0, 0, 0, 0, 537, 0, 0, 0, 0, 0, 0, 0, 538, 0, 0, 0, 0, 0, 0, 0,
	539, 0, 0, 0, 0, 0, 0, 0, 540, 0, 0, 0, 0, 0, 0, 0, 541, 0, 0, 0, 0, 0,
	0, 0, 542, 0, 0, 0, 0, 0, 0, 0, 543, 0, 0, 0, 0, 0, 0, 544, 0, 0, 0, 0,
	0, 0, 0, 545, 0, 0, 0, 0, 0, 0, 0, 546, 0, 0, 0, 0, 0, 0, 0, 547, 0, 0,
	0, 0, 0, 0, 0, 548, 0, 0, 0, 0, 0, 0, 0, 549, 0, 0, 0, 0, 0, 0, 0, 550,
	0, 0, 0, 0, 0, 0, 0, 551, 0, 0, 0, 0, 0, 0, 552, 553, 0, 0, 0, 0, 0, 0,
	554, 0, 0, 0, 0, 0, 0, 0, 555, 0, 0, 0, 0, 0, 0, 0, 556, 0, 0, 0, 0, 0,
	0, 0, 557, 0, 0, 0, 0, 0, 0, 0, 558, 0, 0, 0, 0, 0, 0, 0, 559, 0, 0, 0,
	0, 0, 0, 0, 560, 0, 0, 0, 0, 0, 0, 561, 0, 0, 0, 0, 0, 0, 0, 562, 0, 0,
	0, 0, 0, 0, 0, 563, 0, 0, 0, 0, 0, 0, 0, 564, 0, 0, 0, 0, 0, 0, 0, 565,
	0, 0, 0, 0, 0, 0, 0, 566, 0, 0, 0, 0, 0, 0, 0, 567, 0, 0, 0, 0, 0, 0, 0,
	568, 0, 0, 0, 0, 0, 0, 0, 569, 0, 0, 0, 0, 0, 0, 0, 570, 0, 0, 0, 0, 0,
	0, 0, 571, 0, 0, 0, 0, 0, 0, 0, 572,
};

static const unsigned short comp_index1[] = {
	0, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 0, 3, 0, 0, 0, 0, 0, 4, 5, 6, 7, 8, 9,
	10, 11, 0, 12, 13, 14, 0, 0, 0, 15, 0, 0, 0, 0, 16, 0, 0, 0, 0, 17, 0, 0,
	18, 0, 19, 0, 0, 20, 21, 0, 0, 0, 22, 0, 23, 0, 0, 24, 0, 25, 26, 0, 27,
	0, 28, 29, 30, 31, 32, 0, 33, 34, 0, 35, 0, 36, 37, 38, 0, 0, 0, 0, 0,
	39, 40, 41, 42, 0, 0, 43, 0, 0, 0, 0, 44, 0, 45, 0, 46, 0, 47, 0, 0, 48,
	0, 49, 0, 50, 0, 0, 51, 52, 53, 54, 55, 0, 56, 57, 0, 58, 0, 59, 0, 60,
	0, 0, 0, 61, 0, 0, 62, 0, 0, 0, 0, 63, 0, 0, 64, 0, 65, 0, 66, 0, 0, 67,
	0, 0, 0, 0, 68, 0, 0, 69, 0, 70, 71, 0, 72, 0, 0, 73, 0, 74, 0, 75, 0, 0,
	76, 77, 0, 78, 0, 79, 0, 0, 80, 0, 81, 82, 0, 83, 0, 0, 0, 0, 0, 84, 85,
	86, 87, 88, 89, 90, 91, 92, 93, 0, 94, 0, 0, 0, 0, 95, 0, 0, 96, 0, 0, 0,
	0, 97, 0, 98, 0, 0, 99, 100, 0, 101, 0, 102, 0, 103, 0, 0, 104, 105, 0,
	106, 0, 107, 0, 0, 108, 0, 109, 0, 0, 0, 110, 0, 0, 111, 0, 0, 112, 113,
	114, 115, 116, 0, 0, 117, 118, 119, 120, 121, 122, 123, 0, 124, 125, 0,
	126, 127, 0, 0, 0, 0, 128, 0, 0, 129, 0, 0, 130, 131, 0, 132, 133, 0, 0,
	0, 0, 0, 134, 135, 0, 0, 0, 136, 137, 138, 139, 140, 0, 0, 0, 141, 0, 0,
	0, 142, 0, 143, 0, 0, 144, 0, 0, 145, 0, 0, 0, 146, 0, 0, 147, 148, 149,
	150, 151, 152, 153, 0, 154, 155, 0, 156, 0, 0, 157, 0, 0, 0, 0, 0, 158,
	0, 0, 0, 159, 0, 0, 160, 161, 0, 162, 0, 163, 0, 0, 0, 0, 164, 0, 0, 0,
	165, 0, 0, 166, 0, 0, 167, 0, 168, 169, 170, 0, 0, 171, 172, 173, 174,
	175, 176, 177, 0, 178, 0, 179, 180, 181, 0, 0, 0, 0, 0, 182, 0, 0, 0, 0,
	183, 184, 185, 186, 0, 187, 0, 0, 0, 0, 188, 0, 0, 0, 0, 0, 189, 0, 190,
	191, 0, 192, 0, 0, 193, 0, 194, 195, 196, 0, 0, 197, 198, 199, 200, 201,
	202, 203, 0, 204, 0, 0, 205, 206, 0, 0, 0, 207, 0, 0, 0, 0, 208, 0, 209,
	0, 0, 0, 0, 210, 0, 0, 211, 0, 212, 0, 0, 213, 0, 0, 214, 0, 0, 0, 0,
	215, 0, 0, 216, 0, 217, 218, 219, 0, 0, 220, 0, 0, 221, 222, 0, 0, 0, 0,
	0, 0, 223, 224, 225, 226, 0, 0, 227, 0, 0, 228, 0, 229, 230, 231, 0, 0,
	0, 0, 0, 0, 232, 233, 234, 235, 236, 237, 238, 0, 239, 0, 0, 240, 0, 0,
	0, 0, 241, 0, 242, 0, 0, 0, 0, 243, 0, 0, 244, 0, 245, 246, 0, 247, 0,
	248, 0, 0, 249, 0, 0, 250, 0, 251, 0, 0, 252, 0, 0, 253, 254, 255, 0, 0,
	0, 256, 0, 257, 0, 0, 258, 0, 259, 260, 0, 261, 0, 262, 263, 264, 265,
	266, 267, 268, 269, 270, 271, 0, 272, 273, 274, 0, 0, 0, 275, 0, 0, 276,
	0, 0, 0, 0, 0, 0, 277, 278, 0, 279, 280, 281, 0, 0, 0, 282, 0, 0, 0, 0,
	0, 283, 0, 0, 0, 284, 285, 286, 287, 288, 289, 0, 0, 0, 290, 0, 0, 291,
	292, 0, 293, 0, 294, 0, 0, 295, 0, 0, 0, 0, 296, 0, 297, 298, 0, 0, 0, 0,
	299, 0, 300, 301, 0, 0, 302, 0, 0, 0, 0, 303, 0, 304, 0, 0, 0, 305, 306,
	0, 0, 0, 0, 0, 307, 0, 0, 308, 309, 310, 0, 311, 0, 0, 0, 312, 0, 0, 313,
	314, 315, 0, 316, 0, 0, 0, 317, 0, 318, 319, 0, 0, 0, 0, 0, 320, 0, 321,
	0, 0, 0, 0, 0, 0, 322, 323, 324, 0, 0, 0, 325, 0, 0, 0, 0, 0, 326, 327,
	0, 0, 328, 329, 0, 0, 0, 0, 0, 330, 0, 0, 0, 331, 332, 0, 333, 0, 0, 334,
	335, 336, 0, 337, 0, 0, 0, 338, 0, 0, 0, 0, 0, 0, 339, 340, 341, 0, 342,
	0, 0, 0, 343, 0, 344, 345, 0, 346, 0, 0, 0, 0, 0, 347, 0, 0, 348, 349,
	350, 0, 0, 0, 351, 0, 352, 353, 0, 0, 354, 0, 0, 355, 356, 357, 0, 358,
	0, 0, 0, 359, 0, 0, 0, 0, 0, 0, 360, 361, 0, 0, 0, 0, 0, 0, 362, 0, 0,
	363, 364, 0, 365, 0, 0, 366, 0, 0, 0, 367, 0, 0, 0, 0, 0, 0, 368, 369, 0,
	0, 0, 370, 0, 0, 0, 0, 0, 371, 0, 0, 0, 372, 0, 0, 373, 0, 0, 0, 374,
	375, 376, 0, 377, 0, 0, 0, 0, 378, 0, 0, 379, 380, 0, 0, 381, 0, 0, 0,
	382, 0, 0, 383, 384, 385, 0, 386, 0, 0, 0, 0, 387, 0, 0, 388, 389, 0, 0,
	390, 0, 0, 0, 391, 0, 0, 0, 0, 392, 0, 0, 0, 393, 0, 0, 394, 0, 0, 0,
	395, 0, 0, 0, 0, 0, 0, 396, 0, 0, 0, 397, 0, 0, 0, 398, 0, 0, 399, 0, 0,
	400, 0, 0, 401, 0, 0, 0, 0, 0, 402, 403, 404, 405, 0, 0, 0, 406, 407, 0,
	0, 408, 0, 0, 0, 0, 409, 0, 0, 410, 0, 0, 0, 411, 412, 0, 413, 414, 0, 0,
	415, 0, 0, 0, 0, 416, 0, 417, 418, 0, 0, 0, 419, 0, 0, 0, 420, 421, 0, 0,
	0, 0, 0, 422, 423, 0, 0, 0, 0, 0, 0, 424, 0, 0, 0, 425, 426, 427, 428,
	429, 0, 0, 0, 430, 0, 0, 0, 431, 0, 0, 432, 0, 0, 433, 0, 0, 0, 434, 0,
	0, 435, 0, 0, 0, 0, 436, 437, 438, 439, 0, 0, 0, 440, 441, 0, 0, 0, 0, 0,
	442, 443, 0, 0, 0, 0, 444, 0, 0, 445, 0, 0, 0, 446, 447, 0, 0, 0, 0, 0,
	448, 449, 0, 0, 0, 0, 0, 450, 451, 452, 0, 453, 454, 0, 0, 0, 455, 0, 0,
	456, 0, 0, 0, 0, 457, 458, 0, 0, 0, 0, 0, 459, 460, 0, 0, 461, 0, 0, 0,
	462, 463, 464, 465, 466, 0, 0, 467, 468, 0, 469, 0, 0, 0, 0, 0, 470, 0,
	0, 471, 0, 0, 472, 0, 0, 0, 0, 473, 474, 0, 0, 0, 0, 475, 0, 476, 0, 0,
	0, 0, 0, 477, 0, 0, 0, 478, 479, 0, 0, 480, 0, 0, 0, 481, 0, 482, 483, 0,
	0, 0, 0, 484, 0, 0, 485, 0, 486, 487, 0, 0, 488, 489, 0, 0, 490, 0, 0, 0,
	491, 0, 492, 493, 494, 0, 0, 0, 495, 0, 0, 0, 0, 0, 0, 496, 0, 497, 498,
	0, 499, 0, 0, 0, 0, 0, 500, 0, 0, 501, 0, 0, 0, 502, 0, 0, 0, 0, 0, 503,
	504, 0, 0, 0, 0, 505, 0, 0, 506, 0, 507, 508, 0, 0, 509, 510, 0, 0, 511,
	0, 0, 0, 512, 0, 513, 514, 515, 0, 0, 0, 516, 0, 0, 517, 0, 0, 0, 0, 0,
	518, 519, 0, 520, 0, 521, 0, 0, 0, 0, 0, 0, 522, 0, 0, 0, 523, 0, 0, 524,
	0, 525, 0, 0, 0, 526, 0, 0, 0, 0, 527, 0, 0, 528, 0, 0, 0, 529, 0, 0, 0,
	0, 0, 0, 530, 0, 0, 531, 532, 0, 0, 533, 0, 0, 0, 534, 0, 0, 535, 0, 0,
	0, 536, 0, 0, 537, 0, 0, 0, 0, 538, 0, 0, 539, 0, 0, 0, 540, 0, 0, 0,
	541, 0, 0, 0, 542, 543, 0, 0, 0, 0, 544, 0, 0, 545, 0, 0, 546, 0, 0, 0,
	0, 547, 0, 0, 0, 548, 0, 0, 549, 550, 0, 0, 551, 0, 0, 0, 0, 552, 0, 0,
	553, 0, 0, 0, 0, 554, 555, 0, 556, 0, 0, 0, 0, 557, 0, 0, 0, 558, 0, 0,
	0, 559, 0, 0, 560, 0, 0, 0, 561, 0, 0, 0, 0, 0, 0, 562, 0, 0, 0, 563, 0,
	0, 564, 0, 0, 0, 565, 0, 0, 566, 0, 0, 0, 567, 0, 0, 568, 0, 0, 0, 569,
	0, 0, 0, 570, 0, 0, 0, 0, 0, 0, 571, 0, 0, 0, 572, 0, 0, 0, 573, 0, 0, 0,
	574, 575, 0, 576, 0, 577, 578, 0, 0, 0, 0, 0, 579, 0, 0, 0, 580, 0, 0,
	581, 0, 0, 0, 582, 0, 583, 584, 0, 0, 0, 0, 585, 586, 587, 0, 0, 0, 0, 0,
	588, 0, 0, 0, 589, 0, 0, 590, 0, 0, 0, 591, 0, 0, 592, 0, 0, 0, 593, 0,
	0, 0, 0, 0, 0, 594, 595, 596, 0, 0, 0, 0, 597, 598, 599, 0, 0, 0, 0, 0,
	600, 0, 0, 0, 601, 0, 0, 602, 0, 0, 0, 603, 0, 0, 604, 0, 0, 0, 605, 0,
	0, 0, 0, 0, 0, 606, 607, 608, 0, 0, 609, 0, 0, 0, 0, 0, 0, 610, 611, 0,
	0, 0, 0, 0, 0, 612, 0, 0, 613, 614, 615, 616, 0, 0, 0, 0, 617, 0, 618, 0,
	0, 0, 619, 0, 0, 0, 0, 0, 0, 620, 0, 0, 0, 621, 0, 0, 622, 0, 0, 0, 623,
	0, 0, 624, 0, 0, 0, 0, 625, 626, 627, 628, 0, 0, 0, 0, 629, 0, 630, 0, 0,
	0, 631, 0, 0, 0, 0, 0, 0, 632, 0, 0, 0, 633, 0, 0, 634, 0, 0, 0, 635, 0,
	0, 636, 0, 0, 0, 0, 637, 638, 639, 0, 0, 0, 0, 0, 640, 0, 641, 0, 0, 0,
	0, 642, 643, 0, 0, 0, 0, 644, 0, 645, 0, 0, 0, 0, 0, 646, 647, 648, 0, 0,
	649, 0, 0, 0, 0, 0, 0, 650, 651, 0, 0, 0, 0, 0, 0, 652, 0, 0, 653, 654,
	655, 0, 0, 0, 0, 0, 656, 0, 657, 0, 0, 0, 0, 658, 659, 0, 0, 0, 0, 660,
	0, 661, 0, 0, 0, 0, 0, 662, 663, 664, 0, 0, 0, 0, 665, 666, 0, 0, 667, 0,
	0, 0, 668, 0, 0, 669, 0, 0, 0, 670, 0, 0, 671, 0, 0, 0, 672, 0, 0, 0, 0,
	673, 0, 0, 0, 0, 0, 674, 675, 676, 0, 0, 0, 0, 677, 678, 0, 0, 679, 0, 0,
	0, 680, 0, 0, 681, 0, 0, 0, 682, 0, 0, 683, 0, 0, 0, 684, 0, 0, 0, 0, 0,
	0, 685, 0, 0, 0, 686, 0, 0, 687, 0, 0, 0, 688, 0, 0, 0, 0, 689, 0, 690,
	0, 0, 0, 691, 0, 0, 692, 0, 0, 0, 0, 693, 694, 0, 0, 0, 0, 695, 0, 0,
	696, 0, 0, 0, 697, 0, 0, 698, 0, 0, 0, 699, 0, 0, 700, 0, 0, 0, 701, 0,
	0, 0, 0, 0, 0, 702, 0, 0, 0, 703, 0, 0, 704, 0, 0, 0, 705, 0, 0, 706, 0,
	0, 0, 707, 0, 0, 708, 0, 0, 0, 709, 0, 0, 0, 0, 0, 0, 710, 0, 0, 0, 711,
	0, 0, 712, 0, 0, 0, 713, 0, 0, 714, 0, 0, 0, 715, 0, 0, 716, 0, 0, 0,
	717, 0, 0, 0, 0, 0, 0, 718, 0, 0, 0, 719, 0, 0, 720, 0, 0, 0, 721, 0, 0,
	722, 0, 0, 0, 723, 0, 0, 724, 0, 0, 0, 725, 0, 0, 0, 0, 0, 0, 726, 0, 0,
	0, 727, 0, 0, 728, 0, 0, 0, 729, 0, 0, 730, 0, 0, 0, 731, 0, 0, 732, 0,
	0, 0, 733, 0, 0, 0, 0, 0, 0, 734, 0, 0, 0, 735, 0, 0, 736, 0, 0, 0, 737,
	0, 0, 0, 738, 0, 0, 739, 0, 0, 0, 740, 0, 0, 741, 0, 0, 0, 742, 0, 0, 0,
	0, 0, 0, 743, 0, 0, 0, 744, 0, 0, 745, 0, 0, 0, 746, 0, 0, 747, 0, 0, 0,
	748, 0, 0, 749, 0, 0, 0, 750, 0, 0, 0, 0, 0, 0, 751, 0, 0, 0, 752, 0, 0,
	753, 754, 0, 0, 755, 0, 0, 756, 757, 0, 0, 758, 0, 0, 759, 760, 0, 0,
	761, 0, 0, 0, 0, 0, 0, 762, 0, 0, 0, 763, 0, 0, 764, 0, 0, 0, 765, 0, 0,
	766, 0, 0, 0, 767, 0, 0, 768, 0, 0, 0, 769, 0, 0, 0, 0, 0, 0, 770, 0, 0,
	0, 771, 0, 0, 772, 0, 0, 0, 773, 0, 0, 774, 0, 0, 0, 775, 0, 0, 776, 0,
	0, 0, 777, 0, 0, 0, 0, 0, 0, 778, 779, 0, 0, 0, 0, 0, 0, 780, 0, 0, 781,
	782, 0, 0, 783, 0, 0, 784, 785, 0, 0, 786, 0, 0, 787, 0, 0, 0, 788, 0, 0,
	0, 0, 0, 0, 789, 0, 0, 0, 790, 0, 0, 0, 791, 0, 0, 0, 792, 0, 0, 793, 0,
	0, 0, 794, 0, 0, 0, 795, 0, 0, 0, 796, 0, 0, 0, 797, 798, 0, 0, 0, 799,
	0, 0, 0, 800, 0, 0, 0, 801,
};

static const unsigned int comp_data[] = {
	0, 0, 0, 8814, 8800, 0, 0, 8815, 0, 192, 193, 194, 195, 256, 258, 550,
	196, 7842, 197, 0, 461, 512, 514, 0, 7840, 0, 7680, 0, 0, 260, 7682, 0,
	0, 7684, 7686, 0, 262, 264, 0, 266, 268, 0, 199, 0, 7690, 0, 0, 270, 0,
	7692, 0, 7696, 0, 7698, 7694, 0, 0, 200, 201, 202, 7868, 274, 276, 278,
	203, 7866, 282, 516, 518, 0, 7864, 0, 552, 280, 7704, 0, 7706, 0, 7710,
	0, 500, 284, 0, 7712, 286, 288, 486, 0, 290, 0, 292, 0, 7714, 7718, 0,
	542, 0, 7716, 0, 7720, 7722, 0, 0, 204, 205, 206, 296, 298, 300, 304,
	207, 7880, 463, 520, 522, 0, 7882, 0, 0, 302, 7724, 0, 308, 0, 7728, 0,
	488, 0, 7730, 0, 310, 0, 0, 7732, 0, 313, 0, 317, 0, 7734, 0, 315, 0,
	7740, 7738, 0, 7742, 0, 0, 7744, 7746, 0, 504, 323, 0, 209, 7748, 0, 0,
	327, 0, 7750, 0, 325, 0, 7754, 7752, 0, 0, 210, 211, 212, 213, 332, 334,
	558, 214, 7886, 0, 336, 465, 524, 526, 0, 0, 416, 7884, 0, 0, 490, 0,
	7764, 7766, 0, 340, 0, 0, 7768, 344, 528, 530, 0, 7770, 0, 342, 0, 0,
	7774, 0, 346, 348, 0, 7776, 0, 0, 352, 0, 7778, 536, 350, 0, 7786, 356,
	0, 7788, 0, 0, 538, 354, 0, 7792, 0, 0, 7790, 217, 218, 219, 360, 362,
	364, 0, 220, 7910, 366, 368, 467, 532, 534, 431, 7908, 7794, 0, 370,
	7798, 0, 7796, 7804, 0, 7806, 0, 7808, 7810, 372, 0, 7814, 7812, 0, 7816,
	0, 7818, 7820, 0, 7922, 221, 374, 7928, 562, 0, 7822, 376, 7926, 0, 0,
	7924, 377, 7824, 0, 379, 381, 0, 7826, 0, 0, 7828, 224, 225, 226, 227,
	257, 259, 551, 228, 7843, 229, 0, 462, 513, 515, 0, 7841, 0, 7681, 261,
	0, 0, 7683, 7685, 0, 0, 7687, 0, 263, 265, 0, 267, 0, 0, 269, 0, 231, 0,
	7691, 271, 0, 7693, 0, 7697, 0, 7699, 0, 0, 7695, 232, 233, 234, 7869,
	275, 277, 279, 235, 7867, 0, 0, 283, 517, 519, 0, 7865, 0, 553, 281,
	7705, 0, 7707, 0, 7711, 0, 501, 285, 0, 7713, 287, 289, 0, 0, 487, 0,
	291, 0, 293, 0, 7715, 7719, 0, 543, 0, 7717, 0, 7721, 0, 0, 7723, 0,
	7830, 236, 237, 238, 297, 299, 301, 0, 239, 7881, 0, 0, 464, 521, 523, 0,
	7883, 303, 0, 0, 7725, 0, 309, 496, 0, 0, 7729, 0, 489, 0, 7731, 0, 311,
	7733, 0, 314, 0, 318, 0, 7735, 0, 316, 0, 7741, 0, 0, 7739, 0, 7743,
	7745, 0, 0, 7747, 0, 505, 324, 0, 241, 0, 0, 7749, 328, 0, 7751, 0, 326,
	0, 7755, 0, 0, 7753, 242, 243, 244, 245, 333, 335, 559, 246, 7887, 0,
	337, 466, 525, 527, 417, 7885, 491, 0, 7765, 0, 0, 7767, 0, 341, 7769, 0,
	0, 345, 529, 531, 0, 7771, 0, 343, 7775, 0, 347, 349, 0, 7777, 353, 0,
	7779, 0, 0, 537, 351, 0, 7787, 7831, 0, 357, 0, 7789, 539, 355, 0, 7793,
	7791, 0, 0, 249, 250, 251, 361, 363, 365, 0, 252, 7911, 367, 369, 468,
	533, 535, 0, 0, 432, 7909, 7795, 0, 371, 7799, 0, 7797, 0, 0, 7805, 0,
	7807, 0, 7809, 7811, 373, 0, 7815, 7813, 0, 7832, 0, 7817, 0, 7819, 7821,
	0, 7923, 253, 375, 7929, 563, 0, 7823, 255, 7927, 7833, 0, 7925, 0, 0,
	378, 7825, 0, 380, 0, 0, 382, 0, 7827, 7829, 0, 0, 8173, 901, 0, 0, 8129,
	7846, 7844, 0, 7850, 7848, 0, 0, 478, 0, 506, 508, 0, 0, 482, 0, 7688, 0,
	7872, 7870, 0, 7876, 0, 0, 7874, 0, 7726, 0, 7890, 7888, 0, 7894, 0, 0,
	7892, 0, 7756, 556, 0, 0, 7758, 0, 554, 0, 510, 0, 475, 471, 0, 0, 469,
	473, 0, 7847, 7845, 0, 7851, 7849, 0, 0, 479, 0, 507, 509, 0, 0, 483, 0,
	7689, 0, 7873, 7871, 0, 7877, 0, 0, 7875, 0, 7727, 0, 7891, 7889, 0,
	7895, 0, 0, 7893, 0, 7757, 557, 0, 0, 7759, 0, 555, 0, 511, 0, 476, 472,
	0, 0, 470, 474, 0, 7856, 7854, 0, 7860, 7858, 0, 0, 7857, 7855, 0, 7861,
	0, 0, 7859, 7700, 7702, 0, 7701, 7703, 0, 7760, 7762, 0, 7761, 7763, 0,
	7780, 0, 0, 7781, 7782, 0, 0, 7783, 0, 7800, 7801, 0, 0, 7802, 7803, 0,
	7835, 0, 0, 7900, 7898, 0, 7904, 0, 0, 7902, 7906, 0, 7901, 7899, 0,
	7905, 7903, 0, 0, 7907, 0, 7914, 7912, 0, 7918, 0, 0, 7916, 7920, 0,
	7915, 7913, 0, 7919, 7917, 0, 0, 7921, 494, 0, 492, 0, 0, 493, 480, 0, 0,
	481, 0, 7708, 7709, 0, 560, 0, 0, 561, 0, 495, 0, 8122, 902, 0, 0, 8121,
	8120, 0, 0, 7944, 7945, 0, 8124, 0, 8136, 904, 7960, 7961, 0, 8138, 905,
	0, 0, 7976, 7977, 0, 8140, 0, 8154, 906, 8153, 8152, 0, 938, 7992, 7993,
	0, 8184, 908, 0, 0, 8008, 8009, 0, 0, 8172, 0, 8170, 910, 0, 0, 8169,
	8168, 0, 939, 0, 8025, 0, 8186, 911, 8040, 8041, 0, 8188, 8116, 0, 0,
	8132, 0, 8048, 940, 0, 0, 8113, 8112, 0, 0, 7936, 7937, 0, 0, 8118, 8115,
	0, 8050, 941, 7952, 7953, 0, 8052, 942, 0, 0, 7968, 7969, 0, 0, 8134,
	8131, 0, 8054, 943, 8145, 8144, 0, 970, 7984, 7985, 8150, 0, 0, 8056,
	972, 0, 0, 8000, 8001, 0, 8164, 8165, 0, 8058, 973, 0, 0, 8161, 8160, 0,
	971, 0, 0, 8016, 8017, 0, 0, 8166, 8060, 974, 8032, 8033, 8182, 8179, 0,
	8146, 912, 0, 0, 8151, 8162, 944, 8167, 0, 8180, 0, 0, 979, 0, 980, 1031,
	0, 0, 1232, 0, 1234, 1027, 0, 1024, 0, 0, 1238, 0, 1025, 1217, 0, 1244,
	0, 0, 1246, 0, 1037, 0, 1250, 1049, 0, 1252, 0, 0, 1036, 1254, 0, 1262,
	1038, 0, 1264, 1266, 0, 1268, 0, 0, 1272, 1260, 0, 0, 1233, 0, 1235,
	1107, 0, 1104, 0, 0, 1239, 0, 1105, 1218, 0, 1245, 0, 0, 1247, 0, 1117,
	0, 1251, 1081, 0, 1253, 0, 0, 1116, 1255, 0, 1263, 1118, 0, 1265, 1267,
	0, 1269, 0, 0, 1273, 1261, 0, 0, 1111, 0, 1142, 1143, 0, 1242, 0, 0,
	1243, 1258, 0, 0, 1259, 0, 1570, 1571, 1573, 0, 1572, 1574, 0, 0, 1730,
	1747, 0, 0, 1728, 2345, 0, 0, 2353, 2356, 0, 2507, 2508, 0, 2891, 2888,
	2892, 2964, 0, 3018, 3020, 0, 3019, 3144, 0, 0, 3264, 0, 3274, 3271,
	3272, 0, 3275, 3402, 3404, 0, 3403, 3546, 3548, 3550, 0, 0, 3549, 0,
	4134, 0, 6918, 6920, 0, 0, 6922, 6924, 0, 0, 6926, 6930, 0, 0, 6971,
	6973, 0, 0, 6976, 6977, 0, 0, 6979, 0, 7736, 7737, 0, 0, 7772, 7773, 0,
	0, 7784, 7785, 0, 0, 7852, 7862, 0, 7853, 0, 0, 7863, 0, 7878, 7879, 0,
	0, 7896, 7897, 0, 0, 7938, 7940, 0, 0, 7942, 8064, 0, 7939, 7941, 7943,
	8065, 8066, 0, 0, 8067, 8068, 0, 0, 8069, 8070, 0, 0, 8071, 0, 7946,
	7948, 0, 0, 7950, 8072, 0, 7947, 7949, 7951, 8073, 8074, 0, 0, 8075,
	8076, 0, 0, 8077, 8078, 0, 0, 8079, 0, 7954, 7956, 0, 7955, 7957, 0,
	7962, 7964, 0, 7963, 7965, 0, 7970, 7972, 0, 0, 7974, 8080, 0, 7971,
	7973, 7975, 8081, 8082, 0, 0, 8083, 8084, 0, 0, 8085, 8086, 0, 0, 8087,
	0, 7978, 7980, 0, 0, 7982, 8088, 0, 7979, 7981, 7983, 8089, 8090, 0, 0,
	8091, 8092, 0, 0, 8093, 8094, 0, 0, 8095, 0, 7986, 7988, 0, 0, 7990,
	7987, 7989, 7991, 0, 0, 7994, 7996, 0, 0, 7998, 7995, 7997, 7999, 0, 0,
	8002, 8004, 0, 8003, 8005, 0, 8010, 8012, 0, 8011, 8013, 0, 8018, 8020,
	0, 0, 8022, 8019, 8021, 8023, 0, 0, 8027, 8029, 0, 0, 8031, 8034, 8036,
	8038, 8096, 0, 8035, 8037, 0, 0, 8039, 8097, 0, 0, 8098, 8099, 0, 0,
	8100, 8101, 0, 0, 8102, 8103, 0, 8042, 8044, 8046, 8104, 0, 8043, 8045,
	0, 0, 8047, 8105, 0, 0, 8106, 8107, 0, 0, 8108, 8109, 0, 0, 8110, 8111,
	0, 0, 8114, 8130, 0, 0, 8178, 8119, 0, 8141, 8142, 8143, 0, 8135, 0, 0,
	8183, 0, 8157, 8158, 0, 0, 8159, 0, 8602, 8603, 0, 0, 8622, 8653, 0, 0,
	8655, 8654, 0, 0, 8708, 8713, 0, 0, 8716, 8740, 0, 0, 8742, 8769, 0, 0,
	8772, 8775, 0, 0, 8777, 8813, 0, 0, 8802, 8816, 0, 0, 8817, 8820, 0, 0,
	8821, 8824, 0, 0, 8825, 8832, 0, 0, 8833, 8928, 0, 0, 8929, 8836, 0, 0,
	8837, 8840, 0, 0, 8841, 8930, 0, 0, 8931, 8876, 0, 0, 8877, 8878, 0, 0,
	8879, 8938, 0, 0, 8939, 8940, 0, 0, 8941, 0, 12436, 12364, 0, 0, 12366,
	12368, 0, 0, 12370, 12372, 0, 0, 12374, 12376, 0, 0, 12378, 12380, 0, 0,
	12382, 12384, 0, 0, 12386, 12389, 0, 0, 12391, 12393, 0, 0, 12400, 12401,
	0, 12403, 12404, 0, 12406, 12407, 0, 12409, 12410, 0, 12412, 12413, 0,
	12446, 0, 0, 12532, 12460, 0, 0, 12462, 12464, 0, 0, 12466, 12468, 0, 0,
	12470, 12472, 0, 0, 12474, 12476, 0, 0, 12478, 12480, 0, 0, 12482, 12485,
	0, 0, 12487, 12489, 0, 0, 12496, 12497, 0, 12499, 12500, 0, 12502, 12503,
	0, 12505, 12506, 0, 12508, 12509, 0, 12535, 0, 0, 12536, 12537, 0, 0,
	12538, 12542, 0, 0, 69786, 69788, 0, 0, 69803, 0, 69934, 69935, 0, 70475,
	70476, 0, 70844, 70843, 70846, 0, 71098, 71099, 0, 71992,
};







mupdf-1.21.1-source/source/fitz/untar.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <limits.h>

#define TYPE_NORMAL_OLD '\0'
#define TYPE_NORMAL '0'
#define TYPE_CONTIGUOUS '7'
#define TYPE_LONG_NAME 'L'

typedef struct
{
	char *name;
	int64_t offset;
	int size;
} tar_entry;

typedef struct
{
	fz_archive super;

	int count;
	tar_entry *entries;
} fz_tar_archive;

static inline int isoctdigit(char c)
{
	return c >= '0' && c <= '7';
}

static inline int64_t otoi(const char *s)
{
	int64_t value = 0;

	while (*s && isoctdigit(*s))
	{
		value *= 8;
		value += (*s) - '0';
		s++;
	}

	return value;
}

static void drop_tar_archive(fz_context *ctx, fz_archive *arch)
{
	fz_tar_archive *tar = (fz_tar_archive *) arch;
	int i;
	for (i = 0; i < tar->count; ++i)
		fz_free(ctx, tar->entries[i].name);
	fz_free(ctx, tar->entries);
}

static int is_zeroed(fz_context *ctx, unsigned char *buf, size_t size)
{
	size_t off;

	for (off = 0; off < size; off++)
		if (buf[off] != 0)
			return 0;

	return 1;
}

static void ensure_tar_entries(fz_context *ctx, fz_tar_archive *tar)
{
	fz_stream *file = tar->super.file;
	unsigned char record[512];
	char *longname = NULL;
	char name[101];
	char octsize[13];
	char typeflag;
	int64_t offset, blocks, size;
	size_t n;

	tar->count = 0;

	fz_seek(ctx, file, 0, SEEK_SET);

	while (1)
	{
		offset = fz_tell(ctx, file);
		n = fz_read(ctx, file, record, nelem(record));
		if (n == 0)
			break;
		if (n < nelem(record))
			fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in tar record");

		if (is_zeroed(ctx, record, nelem(record)))
			continue;

		memcpy(name, record + 0, nelem(name) - 1);
		name[nelem(name) - 1] = '\0';

		memcpy(octsize, record + 124, nelem(octsize) - 1);
		octsize[nelem(octsize) - 1] = '\0';

		size = otoi(octsize);
		if (size > INT_MAX)
			fz_throw(ctx, FZ_ERROR_GENERIC, "tar archive entry too large");

		typeflag = (char) record[156];

		if (typeflag == TYPE_LONG_NAME)
		{
			longname = fz_malloc(ctx, size);
			n = fz_read(ctx, file, (unsigned char *) longname, size);
			if (n < (size_t) size)
				fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in tar long name entry name");

			fz_seek(ctx, file, 512 - (size % 512), 1);
		}

		if (typeflag != TYPE_NORMAL_OLD && typeflag != TYPE_NORMAL &&
			typeflag != TYPE_CONTIGUOUS)
			continue;

		blocks = (size + 511) / 512;
		fz_seek(ctx, file, blocks * 512, 1);

		tar->entries = fz_realloc_array(ctx, tar->entries, tar->count + 1, tar_entry);

		tar->entries[tar->count].offset = offset;
		tar->entries[tar->count].size = size;
		if (longname != NULL)
		{
			tar->entries[tar->count].name = longname;
			longname = NULL;
		}
		else
			tar->entries[tar->count].name = fz_strdup(ctx, name);

		tar->count++;
	}
}

static tar_entry *lookup_tar_entry(fz_context *ctx, fz_tar_archive *tar, const char *name)
{
	int i;
	for (i = 0; i < tar->count; i++)
		if (!fz_strcasecmp(name, tar->entries[i].name))
			return &tar->entries[i];
	return NULL;
}

static fz_stream *open_tar_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_tar_archive *tar = (fz_tar_archive *) arch;
	fz_stream *file = tar->super.file;
	tar_entry *ent;

	ent = lookup_tar_entry(ctx, tar, name);
	if (!ent)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find named tar archive entry");

	fz_seek(ctx, file, ent->offset + 512, 0);
	return fz_open_null_filter(ctx, file, ent->size, fz_tell(ctx, file));
}

static fz_buffer *read_tar_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_tar_archive *tar = (fz_tar_archive *) arch;
	fz_stream *file = tar->super.file;
	fz_buffer *ubuf;
	tar_entry *ent;

	ent = lookup_tar_entry(ctx, tar, name);
	if (!ent)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find named tar archive entry");

	ubuf = fz_new_buffer(ctx, ent->size);

	fz_try(ctx)
	{
		fz_seek(ctx, file, ent->offset + 512, 0);
		ubuf->len = fz_read(ctx, file, ubuf->data, ent->size);
		if (ubuf->len != (size_t)ent->size)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot read entire archive entry");
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, ubuf);
		fz_rethrow(ctx);
	}

	return ubuf;
}

static int has_tar_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_tar_archive *tar = (fz_tar_archive *) arch;
	tar_entry *ent = lookup_tar_entry(ctx, tar, name);
	return ent != NULL;
}

static const char *list_tar_entry(fz_context *ctx, fz_archive *arch, int idx)
{
	fz_tar_archive *tar = (fz_tar_archive *) arch;
	if (idx < 0 || idx >= tar->count)
		return NULL;
	return tar->entries[idx].name;
}

static int count_tar_entries(fz_context *ctx, fz_archive *arch)
{
	fz_tar_archive *tar = (fz_tar_archive *) arch;
	return tar->count;
}

int
fz_is_tar_archive(fz_context *ctx, fz_stream *file)
{
	const unsigned char gnusignature[6] = { 'u', 's', 't', 'a', 'r', ' ' };
	const unsigned char paxsignature[6] = { 'u', 's', 't', 'a', 'r', '\0' };
	const unsigned char v7signature[6] = { '\0', '\0', '\0', '\0', '\0', '\0' };
	unsigned char data[6];
	size_t n;

	fz_seek(ctx, file, 257, 0);
	n = fz_read(ctx, file, data, nelem(data));
	if (n != nelem(data))
		return 0;
	if (!memcmp(data, gnusignature, nelem(gnusignature)))
		return 1;
	if (!memcmp(data, paxsignature, nelem(paxsignature)))
		return 1;
	if (!memcmp(data, v7signature, nelem(v7signature)))
		return 1;

	return 0;
}

fz_archive *
fz_open_tar_archive_with_stream(fz_context *ctx, fz_stream *file)
{
	fz_tar_archive *tar;

	if (!fz_is_tar_archive(ctx, file))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot recognize tar archive");

	tar = fz_new_derived_archive(ctx, file, fz_tar_archive);
	tar->super.format = "tar";
	tar->super.count_entries = count_tar_entries;
	tar->super.list_entry = list_tar_entry;
	tar->super.has_entry = has_tar_entry;
	tar->super.read_entry = read_tar_entry;
	tar->super.open_entry = open_tar_entry;
	tar->super.drop_archive = drop_tar_archive;

	fz_try(ctx)
	{
		ensure_tar_entries(ctx, tar);
	}
	fz_catch(ctx)
	{
		fz_drop_archive(ctx, &tar->super);
		fz_rethrow(ctx);
	}

	return &tar->super;
}

fz_archive *
fz_open_tar_archive(fz_context *ctx, const char *filename)
{
	fz_archive *tar = NULL;
	fz_stream *file;

	file = fz_open_file(ctx, filename);

	fz_try(ctx)
		tar = fz_open_tar_archive_with_stream(ctx, file);
	fz_always(ctx)
		fz_drop_stream(ctx, file);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return tar;
}







mupdf-1.21.1-source/source/fitz/unzip.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <limits.h>

#include "z-imp.h"

#if !defined (INT32_MAX)
#define INT32_MAX 2147483647L
#endif

#define ZIP_LOCAL_FILE_SIG 0x04034b50
#define ZIP_DATA_DESC_SIG 0x08074b50
#define ZIP_CENTRAL_DIRECTORY_SIG 0x02014b50
#define ZIP_END_OF_CENTRAL_DIRECTORY_SIG 0x06054b50

#define ZIP64_END_OF_CENTRAL_DIRECTORY_LOCATOR_SIG 0x07064b50
#define ZIP64_END_OF_CENTRAL_DIRECTORY_SIG 0x06064b50
#define ZIP64_EXTRA_FIELD_SIG 0x0001

#define ZIP_ENCRYPTED_FLAG 0x1

typedef struct
{
	char *name;
	uint64_t offset, csize, usize;
} zip_entry;

typedef struct
{
	fz_archive super;

	int count;
	zip_entry *entries;
} fz_zip_archive;

static void drop_zip_archive(fz_context *ctx, fz_archive *arch)
{
	fz_zip_archive *zip = (fz_zip_archive *) arch;
	int i;
	for (i = 0; i < zip->count; ++i)
		fz_free(ctx, zip->entries[i].name);
	fz_free(ctx, zip->entries);
}

static void read_zip_dir_imp(fz_context *ctx, fz_zip_archive *zip, int64_t start_offset)
{
	fz_stream *file = zip->super.file;
	uint32_t sig;
	int i;
	int namesize, metasize, commentsize;
	uint64_t count, offset;
	uint64_t csize, usize;
	char *name = NULL;
	size_t n;

	fz_var(name);

	zip->count = 0;

	fz_seek(ctx, file, start_offset, 0);

	sig = fz_read_uint32_le(ctx, file);
	if (sig != ZIP_END_OF_CENTRAL_DIRECTORY_SIG)
		fz_throw(ctx, FZ_ERROR_GENERIC, "wrong zip end of central directory signature (0x%x)", sig);

	(void) fz_read_uint16_le(ctx, file); /* this disk */
	(void) fz_read_uint16_le(ctx, file); /* start disk */
	(void) fz_read_uint16_le(ctx, file); /* entries in this disk */
	count = fz_read_uint16_le(ctx, file); /* entries in central directory disk */
	(void) fz_read_uint32_le(ctx, file); /* size of central directory */
	offset = fz_read_uint32_le(ctx, file); /* offset to central directory */

	/* ZIP64 */
	if (count == 0xFFFF || offset == 0xFFFFFFFF)
	{
		int64_t offset64, count64;

		fz_seek(ctx, file, start_offset - 20, 0);

		sig = fz_read_uint32_le(ctx, file);
		if (sig != ZIP64_END_OF_CENTRAL_DIRECTORY_LOCATOR_SIG)
			fz_throw(ctx, FZ_ERROR_GENERIC, "wrong zip64 end of central directory locator signature (0x%x)", sig);

		(void) fz_read_uint32_le(ctx, file); /* start disk */
		offset64 = fz_read_uint64_le(ctx, file); /* offset to end of central directory record */

		fz_seek(ctx, file, offset64, 0);

		sig = fz_read_uint32_le(ctx, file);
		if (sig != ZIP64_END_OF_CENTRAL_DIRECTORY_SIG)
			fz_throw(ctx, FZ_ERROR_GENERIC, "wrong zip64 end of central directory signature (0x%x)", sig);

		(void) fz_read_uint64_le(ctx, file); /* size of record */
		(void) fz_read_uint16_le(ctx, file); /* version made by */
		(void) fz_read_uint16_le(ctx, file); /* version to extract */
		(void) fz_read_uint32_le(ctx, file); /* disk number */
		(void) fz_read_uint32_le(ctx, file); /* disk number start */
		count64 = fz_read_uint64_le(ctx, file); /* entries in central directory disk */
		(void) fz_read_uint64_le(ctx, file); /* entries in central directory */
		(void) fz_read_uint64_le(ctx, file); /* size of central directory */
		offset64 = fz_read_uint64_le(ctx, file); /* offset to central directory */

		if (count == 0xFFFF)
		{
			count = count64;
		}
		if (offset == 0xFFFFFFFF)
		{
			offset = offset64;
		}
	}

	fz_seek(ctx, file, offset, 0);

	fz_try(ctx)
	{
		if (count > INT_MAX)
			count = INT_MAX;
		for (i = 0; i < (int)count; i++)
		{
			sig = fz_read_uint32_le(ctx, file);
			if (sig != ZIP_CENTRAL_DIRECTORY_SIG)
				fz_throw(ctx, FZ_ERROR_GENERIC, "wrong zip central directory signature (0x%x)", sig);

			(void) fz_read_uint16_le(ctx, file); /* version made by */
			(void) fz_read_uint16_le(ctx, file); /* version to extract */
			(void) fz_read_uint16_le(ctx, file); /* general */
			(void) fz_read_uint16_le(ctx, file); /* method */
			(void) fz_read_uint16_le(ctx, file); /* last mod file time */
			(void) fz_read_uint16_le(ctx, file); /* last mod file date */
			(void) fz_read_uint32_le(ctx, file); /* crc-32 */
			csize = fz_read_uint32_le(ctx, file);
			usize = fz_read_uint32_le(ctx, file);
			namesize = fz_read_uint16_le(ctx, file);
			metasize = fz_read_uint16_le(ctx, file);
			commentsize = fz_read_uint16_le(ctx, file);
			(void) fz_read_uint16_le(ctx, file); /* disk number start */
			(void) fz_read_uint16_le(ctx, file); /* int file atts */
			(void) fz_read_uint32_le(ctx, file); /* ext file atts */
			offset = fz_read_uint32_le(ctx, file);

			name = Memento_label(fz_malloc(ctx, namesize + 1), "zip_name");

			n = fz_read(ctx, file, (unsigned char*)name, namesize);
			if (n < (size_t)namesize)
				fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of data in zip entry name");
			name[namesize] = '\0';

			while (metasize > 0)
			{
				int type = fz_read_uint16_le(ctx, file);
				int size = fz_read_uint16_le(ctx, file);

				if (type == ZIP64_EXTRA_FIELD_SIG)
				{
					int sizeleft = size;
					if (usize == 0xFFFFFFFF && sizeleft >= 8)
					{
						usize = fz_read_uint64_le(ctx, file);
						sizeleft -= 8;
					}
					if (csize == 0xFFFFFFFF && sizeleft >= 8)
					{
						csize = fz_read_uint64_le(ctx, file);
						sizeleft -= 8;
					}
					if (offset == 0xFFFFFFFF && sizeleft >= 8)
					{
						offset = fz_read_uint64_le(ctx, file);
						sizeleft -= 8;
					}
					fz_seek(ctx, file, sizeleft - size, 1);
				}
				fz_seek(ctx, file, size, 1);
				metasize -= 4 + size;
			}

			if (usize > INT32_MAX || csize > INT32_MAX)
				fz_throw(ctx, FZ_ERROR_GENERIC, "zip archive entry larger than 2 GB");

			fz_seek(ctx, file, commentsize, 1);

			zip->entries = Memento_label(fz_realloc_array(ctx, zip->entries, zip->count + 1, zip_entry), "zip_entries");

			zip->entries[zip->count].offset = offset;
			zip->entries[zip->count].csize = csize;
			zip->entries[zip->count].usize = usize;
			zip->entries[zip->count].name = name;
			name = NULL;

			zip->count++;
		}
	}
	fz_always(ctx)
		fz_free(ctx, name);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static int read_zip_entry_header(fz_context *ctx, fz_zip_archive *zip, zip_entry *ent)
{
	fz_stream *file = zip->super.file;
	uint32_t sig;
	int general, method, namelength, extralength;

	fz_seek(ctx, file, ent->offset, 0);

	sig = fz_read_uint32_le(ctx, file);
	if (sig != ZIP_LOCAL_FILE_SIG)
		fz_throw(ctx, FZ_ERROR_GENERIC, "wrong zip local file signature (0x%x)", sig);

	(void) fz_read_uint16_le(ctx, file); /* version */
	general = fz_read_uint16_le(ctx, file); /* general */
	if (general & ZIP_ENCRYPTED_FLAG)
		fz_throw(ctx, FZ_ERROR_GENERIC, "zip content is encrypted");

	method = fz_read_uint16_le(ctx, file);
	(void) fz_read_uint16_le(ctx, file); /* file time */
	(void) fz_read_uint16_le(ctx, file); /* file date */
	(void) fz_read_uint32_le(ctx, file); /* crc-32 */
	(void) fz_read_uint32_le(ctx, file); /* csize */
	(void) fz_read_uint32_le(ctx, file); /* usize */
	namelength = fz_read_uint16_le(ctx, file);
	extralength = fz_read_uint16_le(ctx, file);

	fz_seek(ctx, file, namelength + extralength, 1);

	return method;
}

static void ensure_zip_entries(fz_context *ctx, fz_zip_archive *zip)
{
	fz_stream *file = zip->super.file;
	unsigned char buf[512];
	size_t size, back, maxback;
	size_t i, n;

	fz_seek(ctx, file, 0, SEEK_END);
	size = fz_tell(ctx, file);

	maxback = fz_minz(size, 0xFFFF + sizeof buf);
	back = fz_minz(maxback, sizeof buf);

	while (back <= maxback)
	{
		fz_seek(ctx, file, (int64_t)(size - back), 0);
		n = fz_read(ctx, file, buf, sizeof buf);
		if (n < 4)
			break;
		for (i = n - 4; i > 0; i--)
			if (!memcmp(buf + i, "PK\5\6", 4))
			{
				read_zip_dir_imp(ctx, zip, size - back + i);
				return;
			}
		back += sizeof buf - 4;
	}

	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find end of central directory");
}

static zip_entry *lookup_zip_entry(fz_context *ctx, fz_zip_archive *zip, const char *name)
{
	int i;
	if (name[0] == '/')
		++name;
	for (i = 0; i < zip->count; i++)
		if (!fz_strcasecmp(name, zip->entries[i].name))
			return &zip->entries[i];
	return NULL;
}

static fz_stream *open_zip_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_zip_archive *zip = (fz_zip_archive *) arch;
	fz_stream *file = zip->super.file;
	int method;
	zip_entry *ent;

	ent = lookup_zip_entry(ctx, zip, name);
	if (!ent)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find named zip archive entry");

	method = read_zip_entry_header(ctx, zip, ent);
	if (method == 0)
		return fz_open_null_filter(ctx, file, ent->usize, fz_tell(ctx, file));
	if (method == 8)
		return fz_open_flated(ctx, file, -15);
	fz_throw(ctx, FZ_ERROR_GENERIC, "unknown zip method: %d", method);
}

static fz_buffer *read_zip_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_zip_archive *zip = (fz_zip_archive *) arch;
	fz_stream *file = zip->super.file;
	fz_buffer *ubuf;
	unsigned char *cbuf = NULL;
	int method;
	z_stream z;
	int code;
	uint64_t len;
	zip_entry *ent;

	fz_var(cbuf);

	ent = lookup_zip_entry(ctx, zip, name);
	if (!ent)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find named zip archive entry");

	method = read_zip_entry_header(ctx, zip, ent);
	ubuf = fz_new_buffer(ctx, ent->usize + 1); /* +1 because many callers will add a terminating zero */

	if (method == 0)
	{
		fz_try(ctx)
		{
			ubuf->len = fz_read(ctx, file, ubuf->data, ent->usize);
			if (ubuf->len < (size_t)ent->usize)
				fz_warn(ctx, "premature end of data in stored zip archive entry");
		}
		fz_catch(ctx)
		{
			fz_drop_buffer(ctx, ubuf);
			fz_rethrow(ctx);
		}
		return ubuf;
	}
	else if (method == 8)
	{
		fz_try(ctx)
		{
			cbuf = fz_malloc(ctx, ent->csize);

			fz_read(ctx, file, cbuf, ent->csize);

			z.zalloc = fz_zlib_alloc;
			z.zfree = fz_zlib_free;
			z.opaque = ctx;
			z.next_in = cbuf;
			z.avail_in = ent->csize;
			z.next_out = ubuf->data;
			z.avail_out = ent->usize;

			code = inflateInit2(&z, -15);
			if (code != Z_OK)
			{
				fz_throw(ctx, FZ_ERROR_GENERIC, "zlib inflateInit2 error: %s", z.msg);
			}
			code = inflate(&z, Z_FINISH);
			if (code != Z_STREAM_END)
			{
				inflateEnd(&z);
				fz_throw(ctx, FZ_ERROR_GENERIC, "zlib inflate error: %s", z.msg);
			}
			code = inflateEnd(&z);
			if (code != Z_OK)
			{
				fz_throw(ctx, FZ_ERROR_GENERIC, "zlib inflateEnd error: %s", z.msg);
			}

			len = ent->usize - z.avail_out;
			if (len < ent->usize)
				fz_warn(ctx, "premature end of data in compressed archive entry");
			ubuf->len = len;
		}
		fz_always(ctx)
		{
			fz_free(ctx, cbuf);
		}
		fz_catch(ctx)
		{
			fz_drop_buffer(ctx, ubuf);
			fz_rethrow(ctx);
		}
		return ubuf;
	}

	fz_drop_buffer(ctx, ubuf);
	fz_throw(ctx, FZ_ERROR_GENERIC, "unknown zip method: %d", method);
}

static int has_zip_entry(fz_context *ctx, fz_archive *arch, const char *name)
{
	fz_zip_archive *zip = (fz_zip_archive *) arch;
	zip_entry *ent = lookup_zip_entry(ctx, zip, name);
	return ent != NULL;
}

static const char *list_zip_entry(fz_context *ctx, fz_archive *arch, int idx)
{
	fz_zip_archive *zip = (fz_zip_archive *) arch;
	if (idx < 0 || idx >= zip->count)
		return NULL;
	return zip->entries[idx].name;
}

static int count_zip_entries(fz_context *ctx, fz_archive *arch)
{
	fz_zip_archive *zip = (fz_zip_archive *) arch;
	return zip->count;
}

int
fz_is_zip_archive(fz_context *ctx, fz_stream *file)
{
	const unsigned char signature[4] = { 'P', 'K', 0x03, 0x04 };
	unsigned char data[4];
	size_t n;

	fz_seek(ctx, file, 0, 0);
	n = fz_read(ctx, file, data, nelem(data));
	if (n != nelem(signature))
		return 0;
	if (memcmp(data, signature, nelem(signature)))
		return 0;

	return 1;
}

fz_archive *
fz_open_zip_archive_with_stream(fz_context *ctx, fz_stream *file)
{
	fz_zip_archive *zip;

	if (!fz_is_zip_archive(ctx, file))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot recognize zip archive");

	zip = fz_new_derived_archive(ctx, file, fz_zip_archive);
	zip->super.format = "zip";
	zip->super.count_entries = count_zip_entries;
	zip->super.list_entry = list_zip_entry;
	zip->super.has_entry = has_zip_entry;
	zip->super.read_entry = read_zip_entry;
	zip->super.open_entry = open_zip_entry;
	zip->super.drop_archive = drop_zip_archive;

	fz_try(ctx)
	{
		ensure_zip_entries(ctx, zip);
	}
	fz_catch(ctx)
	{
		fz_drop_archive(ctx, &zip->super);
		fz_rethrow(ctx);
	}

	return &zip->super;
}

fz_archive *
fz_open_zip_archive(fz_context *ctx, const char *filename)
{
	fz_archive *zip = NULL;
	fz_stream *file;

	file = fz_open_file(ctx, filename);

	fz_var(zip);

	fz_try(ctx)
		zip = fz_open_zip_archive_with_stream(ctx, file);
	fz_always(ctx)
		fz_drop_stream(ctx, file);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return zip;
}







mupdf-1.21.1-source/source/fitz/utfdata.h

/* This file was automatically created from UnicodeData.txt */

static const int ucd_tolower2[] = {
0x41,0x5a,32,
0xc0,0xd6,32,
0xd8,0xde,32,
0x189,0x18a,205,
0x1b1,0x1b2,217,
0x388,0x38a,37,
0x38e,0x38f,63,
0x391,0x3a1,32,
0x3a3,0x3ab,32,
0x3fd,0x3ff,-130,
0x400,0x40f,80,
0x410,0x42f,32,
0x531,0x556,48,
0x10a0,0x10c5,7264,
0x13a0,0x13ef,38864,
0x13f0,0x13f5,8,
0x1c90,0x1cba,-3008,
0x1cbd,0x1cbf,-3008,
0x1f08,0x1f0f,-8,
0x1f18,0x1f1d,-8,
0x1f28,0x1f2f,-8,
0x1f38,0x1f3f,-8,
0x1f48,0x1f4d,-8,
0x1f68,0x1f6f,-8,
0x1f88,0x1f8f,-8,
0x1f98,0x1f9f,-8,
0x1fa8,0x1faf,-8,
0x1fb8,0x1fb9,-8,
0x1fba,0x1fbb,-74,
0x1fc8,0x1fcb,-86,
0x1fd8,0x1fd9,-8,
0x1fda,0x1fdb,-100,
0x1fe8,0x1fe9,-8,
0x1fea,0x1feb,-112,
0x1ff8,0x1ff9,-128,
0x1ffa,0x1ffb,-126,
0x2160,0x216f,16,
0x24b6,0x24cf,26,
0x2c00,0x2c2f,48,
0x2c7e,0x2c7f,-10815,
0xff21,0xff3a,32,
0x10400,0x10427,40,
0x104b0,0x104d3,40,
0x10570,0x1057a,39,
0x1057c,0x1058a,39,
0x1058c,0x10592,39,
0x10594,0x10595,39,
0x10c80,0x10cb2,64,
0x118a0,0x118bf,32,
0x16e40,0x16e5f,32,
0x1e900,0x1e921,34,
};

static const int ucd_tolower1[] = {
0x100,1,
0x102,1,
0x104,1,
0x106,1,
0x108,1,
0x10a,1,
0x10c,1,
0x10e,1,
0x110,1,
0x112,1,
0x114,1,
0x116,1,
0x118,1,
0x11a,1,
0x11c,1,
0x11e,1,
0x120,1,
0x122,1,
0x124,1,
0x126,1,
0x128,1,
0x12a,1,
0x12c,1,
0x12e,1,
0x130,-199,
0x132,1,
0x134,1,
0x136,1,
0x139,1,
0x13b,1,
0x13d,1,
0x13f,1,
0x141,1,
0x143,1,
0x145,1,
0x147,1,
0x14a,1,
0x14c,1,
0x14e,1,
0x150,1,
0x152,1,
0x154,1,
0x156,1,
0x158,1,
0x15a,1,
0x15c,1,
0x15e,1,
0x160,1,
0x162,1,
0x164,1,
0x166,1,
0x168,1,
0x16a,1,
0x16c,1,
0x16e,1,
0x170,1,
0x172,1,
0x174,1,
0x176,1,
0x178,-121,
0x179,1,
0x17b,1,
0x17d,1,
0x181,210,
0x182,1,
0x184,1,
0x186,206,
0x187,1,
0x18b,1,
0x18e,79,
0x18f,202,
0x190,203,
0x191,1,
0x193,205,
0x194,207,
0x196,211,
0x197,209,
0x198,1,
0x19c,211,
0x19d,213,
0x19f,214,
0x1a0,1,
0x1a2,1,
0x1a4,1,
0x1a6,218,
0x1a7,1,
0x1a9,218,
0x1ac,1,
0x1ae,218,
0x1af,1,
0x1b3,1,
0x1b5,1,
0x1b7,219,
0x1b8,1,
0x1bc,1,
0x1c4,2,
0x1c5,1,
0x1c7,2,
0x1c8,1,
0x1ca,2,
0x1cb,1,
0x1cd,1,
0x1cf,1,
0x1d1,1,
0x1d3,1,
0x1d5,1,
0x1d7,1,
0x1d9,1,
0x1db,1,
0x1de,1,
0x1e0,1,
0x1e2,1,
0x1e4,1,
0x1e6,1,
0x1e8,1,
0x1ea,1,
0x1ec,1,
0x1ee,1,
0x1f1,2,
0x1f2,1,
0x1f4,1,
0x1f6,-97,
0x1f7,-56,
0x1f8,1,
0x1fa,1,
0x1fc,1,
0x1fe,1,
0x200,1,
0x202,1,
0x204,1,
0x206,1,
0x208,1,
0x20a,1,
0x20c,1,
0x20e,1,
0x210,1,
0x212,1,
0x214,1,
0x216,1,
0x218,1,
0x21a,1,
0x21c,1,
0x21e,1,
0x220,-130,
0x222,1,
0x224,1,
0x226,1,
0x228,1,
0x22a,1,
0x22c,1,
0x22e,1,
0x230,1,
0x232,1,
0x23a,10795,
0x23b,1,
0x23d,-163,
0x23e,10792,
0x241,1,
0x243,-195,
0x244,69,
0x245,71,
0x246,1,
0x248,1,
0x24a,1,
0x24c,1,
0x24e,1,
0x370,1,
0x372,1,
0x376,1,
0x37f,116,
0x386,38,
0x38c,64,
0x3cf,8,
0x3d8,1,
0x3da,1,
0x3dc,1,
0x3de,1,
0x3e0,1,
0x3e2,1,
0x3e4,1,
0x3e6,1,
0x3e8,1,
0x3ea,1,
0x3ec,1,
0x3ee,1,
0x3f4,-60,
0x3f7,1,
0x3f9,-7,
0x3fa,1,
0x460,1,
0x462,1,
0x464,1,
0x466,1,
0x468,1,
0x46a,1,
0x46c,1,
0x46e,1,
0x470,1,
0x472,1,
0x474,1,
0x476,1,
0x478,1,
0x47a,1,
0x47c,1,
0x47e,1,
0x480,1,
0x48a,1,
0x48c,1,
0x48e,1,
0x490,1,
0x492,1,
0x494,1,
0x496,1,
0x498,1,
0x49a,1,
0x49c,1,
0x49e,1,
0x4a0,1,
0x4a2,1,
0x4a4,1,
0x4a6,1,
0x4a8,1,
0x4aa,1,
0x4ac,1,
0x4ae,1,
0x4b0,1,
0x4b2,1,
0x4b4,1,
0x4b6,1,
0x4b8,1,
0x4ba,1,
0x4bc,1,
0x4be,1,
0x4c0,15,
0x4c1,1,
0x4c3,1,
0x4c5,1,
0x4c7,1,
0x4c9,1,
0x4cb,1,
0x4cd,1,
0x4d0,1,
0x4d2,1,
0x4d4,1,
0x4d6,1,
0x4d8,1,
0x4da,1,
0x4dc,1,
0x4de,1,
0x4e0,1,
0x4e2,1,
0x4e4,1,
0x4e6,1,
0x4e8,1,
0x4ea,1,
0x4ec,1,
0x4ee,1,
0x4f0,1,
0x4f2,1,
0x4f4,1,
0x4f6,1,
0x4f8,1,
0x4fa,1,
0x4fc,1,
0x4fe,1,
0x500,1,
0x502,1,
0x504,1,
0x506,1,
0x508,1,
0x50a,1,
0x50c,1,
0x50e,1,
0x510,1,
0x512,1,
0x514,1,
0x516,1,
0x518,1,
0x51a,1,
0x51c,1,
0x51e,1,
0x520,1,
0x522,1,
0x524,1,
0x526,1,
0x528,1,
0x52a,1,
0x52c,1,
0x52e,1,
0x10c7,7264,
0x10cd,7264,
0x1e00,1,
0x1e02,1,
0x1e04,1,
0x1e06,1,
0x1e08,1,
0x1e0a,1,
0x1e0c,1,
0x1e0e,1,
0x1e10,1,
0x1e12,1,
0x1e14,1,
0x1e16,1,
0x1e18,1,
0x1e1a,1,
0x1e1c,1,
0x1e1e,1,
0x1e20,1,
0x1e22,1,
0x1e24,1,
0x1e26,1,
0x1e28,1,
0x1e2a,1,
0x1e2c,1,
0x1e2e,1,
0x1e30,1,
0x1e32,1,
0x1e34,1,
0x1e36,1,
0x1e38,1,
0x1e3a,1,
0x1e3c,1,
0x1e3e,1,
0x1e40,1,
0x1e42,1,
0x1e44,1,
0x1e46,1,
0x1e48,1,
0x1e4a,1,
0x1e4c,1,
0x1e4e,1,
0x1e50,1,
0x1e52,1,
0x1e54,1,
0x1e56,1,
0x1e58,1,
0x1e5a,1,
0x1e5c,1,
0x1e5e,1,
0x1e60,1,
0x1e62,1,
0x1e64,1,
0x1e66,1,
0x1e68,1,
0x1e6a,1,
0x1e6c,1,
0x1e6e,1,
0x1e70,1,
0x1e72,1,
0x1e74,1,
0x1e76,1,
0x1e78,1,
0x1e7a,1,
0x1e7c,1,
0x1e7e,1,
0x1e80,1,
0x1e82,1,
0x1e84,1,
0x1e86,1,
0x1e88,1,
0x1e8a,1,
0x1e8c,1,
0x1e8e,1,
0x1e90,1,
0x1e92,1,
0x1e94,1,
0x1e9e,-7615,
0x1ea0,1,
0x1ea2,1,
0x1ea4,1,
0x1ea6,1,
0x1ea8,1,
0x1eaa,1,
0x1eac,1,
0x1eae,1,
0x1eb0,1,
0x1eb2,1,
0x1eb4,1,
0x1eb6,1,
0x1eb8,1,
0x1eba,1,
0x1ebc,1,
0x1ebe,1,
0x1ec0,1,
0x1ec2,1,
0x1ec4,1,
0x1ec6,1,
0x1ec8,1,
0x1eca,1,
0x1ecc,1,
0x1ece,1,
0x1ed0,1,
0x1ed2,1,
0x1ed4,1,
0x1ed6,1,
0x1ed8,1,
0x1eda,1,
0x1edc,1,
0x1ede,1,
0x1ee0,1,
0x1ee2,1,
0x1ee4,1,
0x1ee6,1,
0x1ee8,1,
0x1eea,1,
0x1eec,1,
0x1eee,1,
0x1ef0,1,
0x1ef2,1,
0x1ef4,1,
0x1ef6,1,
0x1ef8,1,
0x1efa,1,
0x1efc,1,
0x1efe,1,
0x1f59,-8,
0x1f5b,-8,
0x1f5d,-8,
0x1f5f,-8,
0x1fbc,-9,
0x1fcc,-9,
0x1fec,-7,
0x1ffc,-9,
0x2126,-7517,
0x212a,-8383,
0x212b,-8262,
0x2132,28,
0x2183,1,
0x2c60,1,
0x2c62,-10743,
0x2c63,-3814,
0x2c64,-10727,
0x2c67,1,
0x2c69,1,
0x2c6b,1,
0x2c6d,-10780,
0x2c6e,-10749,
0x2c6f,-10783,
0x2c70,-10782,
0x2c72,1,
0x2c75,1,
0x2c80,1,
0x2c82,1,
0x2c84,1,
0x2c86,1,
0x2c88,1,
0x2c8a,1,
0x2c8c,1,
0x2c8e,1,
0x2c90,1,
0x2c92,1,
0x2c94,1,
0x2c96,1,
0x2c98,1,
0x2c9a,1,
0x2c9c,1,
0x2c9e,1,
0x2ca0,1,
0x2ca2,1,
0x2ca4,1,
0x2ca6,1,
0x2ca8,1,
0x2caa,1,
0x2cac,1,
0x2cae,1,
0x2cb0,1,
0x2cb2,1,
0x2cb4,1,
0x2cb6,1,
0x2cb8,1,
0x2cba,1,
0x2cbc,1,
0x2cbe,1,
0x2cc0,1,
0x2cc2,1,
0x2cc4,1,
0x2cc6,1,
0x2cc8,1,
0x2cca,1,
0x2ccc,1,
0x2cce,1,
0x2cd0,1,
0x2cd2,1,
0x2cd4,1,
0x2cd6,1,
0x2cd8,1,
0x2cda,1,
0x2cdc,1,
0x2cde,1,
0x2ce0,1,
0x2ce2,1,
0x2ceb,1,
0x2ced,1,
0x2cf2,1,
0xa640,1,
0xa642,1,
0xa644,1,
0xa646,1,
0xa648,1,
0xa64a,1,
0xa64c,1,
0xa64e,1,
0xa650,1,
0xa652,1,
0xa654,1,
0xa656,1,
0xa658,1,
0xa65a,1,
0xa65c,1,
0xa65e,1,
0xa660,1,
0xa662,1,
0xa664,1,
0xa666,1,
0xa668,1,
0xa66a,1,
0xa66c,1,
0xa680,1,
0xa682,1,
0xa684,1,
0xa686,1,
0xa688,1,
0xa68a,1,
0xa68c,1,
0xa68e,1,
0xa690,1,
0xa692,1,
0xa694,1,
0xa696,1,
0xa698,1,
0xa69a,1,
0xa722,1,
0xa724,1,
0xa726,1,
0xa728,1,
0xa72a,1,
0xa72c,1,
0xa72e,1,
0xa732,1,
0xa734,1,
0xa736,1,
0xa738,1,
0xa73a,1,
0xa73c,1,
0xa73e,1,
0xa740,1,
0xa742,1,
0xa744,1,
0xa746,1,
0xa748,1,
0xa74a,1,
0xa74c,1,
0xa74e,1,
0xa750,1,
0xa752,1,
0xa754,1,
0xa756,1,
0xa758,1,
0xa75a,1,
0xa75c,1,
0xa75e,1,
0xa760,1,
0xa762,1,
0xa764,1,
0xa766,1,
0xa768,1,
0xa76a,1,
0xa76c,1,
0xa76e,1,
0xa779,1,
0xa77b,1,
0xa77d,-35332,
0xa77e,1,
0xa780,1,
0xa782,1,
0xa784,1,
0xa786,1,
0xa78b,1,
0xa78d,-42280,
0xa790,1,
0xa792,1,
0xa796,1,
0xa798,1,
0xa79a,1,
0xa79c,1,
0xa79e,1,
0xa7a0,1,
0xa7a2,1,
0xa7a4,1,
0xa7a6,1,
0xa7a8,1,
0xa7aa,-42308,
0xa7ab,-42319,
0xa7ac,-42315,
0xa7ad,-42305,
0xa7ae,-42308,
0xa7b0,-42258,
0xa7b1,-42282,
0xa7b2,-42261,
0xa7b3,928,
0xa7b4,1,
0xa7b6,1,
0xa7b8,1,
0xa7ba,1,
0xa7bc,1,
0xa7be,1,
0xa7c0,1,
0xa7c2,1,
0xa7c4,-48,
0xa7c5,-42307,
0xa7c6,-35384,
0xa7c7,1,
0xa7c9,1,
0xa7d0,1,
0xa7d6,1,
0xa7d8,1,
0xa7f5,1,
};

static const int ucd_toupper2[] = {
0x61,0x7a,-32,
0xe0,0xf6,-32,
0xf8,0xfe,-32,
0x23f,0x240,10815,
0x256,0x257,-205,
0x28a,0x28b,-217,
0x37b,0x37d,130,
0x3ad,0x3af,-37,
0x3b1,0x3c1,-32,
0x3c3,0x3cb,-32,
0x3cd,0x3ce,-63,
0x430,0x44f,-32,
0x450,0x45f,-80,
0x561,0x586,-48,
0x10d0,0x10fa,3008,
0x10fd,0x10ff,3008,
0x13f8,0x13fd,-8,
0x1c83,0x1c84,-6242,
0x1f00,0x1f07,8,
0x1f10,0x1f15,8,
0x1f20,0x1f27,8,
0x1f30,0x1f37,8,
0x1f40,0x1f45,8,
0x1f60,0x1f67,8,
0x1f70,0x1f71,74,
0x1f72,0x1f75,86,
0x1f76,0x1f77,100,
0x1f78,0x1f79,128,
0x1f7a,0x1f7b,112,
0x1f7c,0x1f7d,126,
0x1f80,0x1f87,8,
0x1f90,0x1f97,8,
0x1fa0,0x1fa7,8,
0x1fb0,0x1fb1,8,
0x1fd0,0x1fd1,8,
0x1fe0,0x1fe1,8,
0x2170,0x217f,-16,
0x24d0,0x24e9,-26,
0x2c30,0x2c5f,-48,
0x2d00,0x2d25,-7264,
0xab70,0xabbf,-38864,
0xff41,0xff5a,-32,
0x10428,0x1044f,-40,
0x104d8,0x104fb,-40,
0x10597,0x105a1,-39,
0x105a3,0x105b1,-39,
0x105b3,0x105b9,-39,
0x105bb,0x105bc,-39,
0x10cc0,0x10cf2,-64,
0x118c0,0x118df,-32,
0x16e60,0x16e7f,-32,
0x1e922,0x1e943,-34,
};

static const int ucd_toupper1[] = {
0xb5,743,
0xff,121,
0x101,-1,
0x103,-1,
0x105,-1,
0x107,-1,
0x109,-1,
0x10b,-1,
0x10d,-1,
0x10f,-1,
0x111,-1,
0x113,-1,
0x115,-1,
0x117,-1,
0x119,-1,
0x11b,-1,
0x11d,-1,
0x11f,-1,
0x121,-1,
0x123,-1,
0x125,-1,
0x127,-1,
0x129,-1,
0x12b,-1,
0x12d,-1,
0x12f,-1,
0x131,-232,
0x133,-1,
0x135,-1,
0x137,-1,
0x13a,-1,
0x13c,-1,
0x13e,-1,
0x140,-1,
0x142,-1,
0x144,-1,
0x146,-1,
0x148,-1,
0x14b,-1,
0x14d,-1,
0x14f,-1,
0x151,-1,
0x153,-1,
0x155,-1,
0x157,-1,
0x159,-1,
0x15b,-1,
0x15d,-1,
0x15f,-1,
0x161,-1,
0x163,-1,
0x165,-1,
0x167,-1,
0x169,-1,
0x16b,-1,
0x16d,-1,
0x16f,-1,
0x171,-1,
0x173,-1,
0x175,-1,
0x177,-1,
0x17a,-1,
0x17c,-1,
0x17e,-1,
0x17f,-300,
0x180,195,
0x183,-1,
0x185,-1,
0x188,-1,
0x18c,-1,
0x192,-1,
0x195,97,
0x199,-1,
0x19a,163,
0x19e,130,
0x1a1,-1,
0x1a3,-1,
0x1a5,-1,
0x1a8,-1,
0x1ad,-1,
0x1b0,-1,
0x1b4,-1,
0x1b6,-1,
0x1b9,-1,
0x1bd,-1,
0x1bf,56,
0x1c5,-1,
0x1c6,-2,
0x1c8,-1,
0x1c9,-2,
0x1cb,-1,
0x1cc,-2,
0x1ce,-1,
0x1d0,-1,
0x1d2,-1,
0x1d4,-1,
0x1d6,-1,
0x1d8,-1,
0x1da,-1,
0x1dc,-1,
0x1dd,-79,
0x1df,-1,
0x1e1,-1,
0x1e3,-1,
0x1e5,-1,
0x1e7,-1,
0x1e9,-1,
0x1eb,-1,
0x1ed,-1,
0x1ef,-1,
0x1f2,-1,
0x1f3,-2,
0x1f5,-1,
0x1f9,-1,
0x1fb,-1,
0x1fd,-1,
0x1ff,-1,
0x201,-1,
0x203,-1,
0x205,-1,
0x207,-1,
0x209,-1,
0x20b,-1,
0x20d,-1,
0x20f,-1,
0x211,-1,
0x213,-1,
0x215,-1,
0x217,-1,
0x219,-1,
0x21b,-1,
0x21d,-1,
0x21f,-1,
0x223,-1,
0x225,-1,
0x227,-1,
0x229,-1,
0x22b,-1,
0x22d,-1,
0x22f,-1,
0x231,-1,
0x233,-1,
0x23c,-1,
0x242,-1,
0x247,-1,
0x249,-1,
0x24b,-1,
0x24d,-1,
0x24f,-1,
0x250,10783,
0x251,10780,
0x252,10782,
0x253,-210,
0x254,-206,
0x259,-202,
0x25b,-203,
0x25c,42319,
0x260,-205,
0x261,42315,
0x263,-207,
0x265,42280,
0x266,42308,
0x268,-209,
0x269,-211,
0x26a,42308,
0x26b,10743,
0x26c,42305,
0x26f,-211,
0x271,10749,
0x272,-213,
0x275,-214,
0x27d,10727,
0x280,-218,
0x282,42307,
0x283,-218,
0x287,42282,
0x288,-218,
0x289,-69,
0x28c,-71,
0x292,-219,
0x29d,42261,
0x29e,42258,
0x345,84,
0x371,-1,
0x373,-1,
0x377,-1,
0x3ac,-38,
0x3c2,-31,
0x3cc,-64,
0x3d0,-62,
0x3d1,-57,
0x3d5,-47,
0x3d6,-54,
0x3d7,-8,
0x3d9,-1,
0x3db,-1,
0x3dd,-1,
0x3df,-1,
0x3e1,-1,
0x3e3,-1,
0x3e5,-1,
0x3e7,-1,
0x3e9,-1,
0x3eb,-1,
0x3ed,-1,
0x3ef,-1,
0x3f0,-86,
0x3f1,-80,
0x3f2,7,
0x3f3,-116,
0x3f5,-96,
0x3f8,-1,
0x3fb,-1,
0x461,-1,
0x463,-1,
0x465,-1,
0x467,-1,
0x469,-1,
0x46b,-1,
0x46d,-1,
0x46f,-1,
0x471,-1,
0x473,-1,
0x475,-1,
0x477,-1,
0x479,-1,
0x47b,-1,
0x47d,-1,
0x47f,-1,
0x481,-1,
0x48b,-1,
0x48d,-1,
0x48f,-1,
0x491,-1,
0x493,-1,
0x495,-1,
0x497,-1,
0x499,-1,
0x49b,-1,
0x49d,-1,
0x49f,-1,
0x4a1,-1,
0x4a3,-1,
0x4a5,-1,
0x4a7,-1,
0x4a9,-1,
0x4ab,-1,
0x4ad,-1,
0x4af,-1,
0x4b1,-1,
0x4b3,-1,
0x4b5,-1,
0x4b7,-1,
0x4b9,-1,
0x4bb,-1,
0x4bd,-1,
0x4bf,-1,
0x4c2,-1,
0x4c4,-1,
0x4c6,-1,
0x4c8,-1,
0x4ca,-1,
0x4cc,-1,
0x4ce,-1,
0x4cf,-15,
0x4d1,-1,
0x4d3,-1,
0x4d5,-1,
0x4d7,-1,
0x4d9,-1,
0x4db,-1,
0x4dd,-1,
0x4df,-1,
0x4e1,-1,
0x4e3,-1,
0x4e5,-1,
0x4e7,-1,
0x4e9,-1,
0x4eb,-1,
0x4ed,-1,
0x4ef,-1,
0x4f1,-1,
0x4f3,-1,
0x4f5,-1,
0x4f7,-1,
0x4f9,-1,
0x4fb,-1,
0x4fd,-1,
0x4ff,-1,
0x501,-1,
0x503,-1,
0x505,-1,
0x507,-1,
0x509,-1,
0x50b,-1,
0x50d,-1,
0x50f,-1,
0x511,-1,
0x513,-1,
0x515,-1,
0x517,-1,
0x519,-1,
0x51b,-1,
0x51d,-1,
0x51f,-1,
0x521,-1,
0x523,-1,
0x525,-1,
0x527,-1,
0x529,-1,
0x52b,-1,
0x52d,-1,
0x52f,-1,
0x1c80,-6254,
0x1c81,-6253,
0x1c82,-6244,
0x1c85,-6243,
0x1c86,-6236,
0x1c87,-6181,
0x1c88,35266,
0x1d79,35332,
0x1d7d,3814,
0x1d8e,35384,
0x1e01,-1,
0x1e03,-1,
0x1e05,-1,
0x1e07,-1,
0x1e09,-1,
0x1e0b,-1,
0x1e0d,-1,
0x1e0f,-1,
0x1e11,-1,
0x1e13,-1,
0x1e15,-1,
0x1e17,-1,
0x1e19,-1,
0x1e1b,-1,
0x1e1d,-1,
0x1e1f,-1,
0x1e21,-1,
0x1e23,-1,
0x1e25,-1,
0x1e27,-1,
0x1e29,-1,
0x1e2b,-1,
0x1e2d,-1,
0x1e2f,-1,
0x1e31,-1,
0x1e33,-1,
0x1e35,-1,
0x1e37,-1,
0x1e39,-1,
0x1e3b,-1,
0x1e3d,-1,
0x1e3f,-1,
0x1e41,-1,
0x1e43,-1,
0x1e45,-1,
0x1e47,-1,
0x1e49,-1,
0x1e4b,-1,
0x1e4d,-1,
0x1e4f,-1,
0x1e51,-1,
0x1e53,-1,
0x1e55,-1,
0x1e57,-1,
0x1e59,-1,
0x1e5b,-1,
0x1e5d,-1,
0x1e5f,-1,
0x1e61,-1,
0x1e63,-1,
0x1e65,-1,
0x1e67,-1,
0x1e69,-1,
0x1e6b,-1,
0x1e6d,-1,
0x1e6f,-1,
0x1e71,-1,
0x1e73,-1,
0x1e75,-1,
0x1e77,-1,
0x1e79,-1,
0x1e7b,-1,
0x1e7d,-1,
0x1e7f,-1,
0x1e81,-1,
0x1e83,-1,
0x1e85,-1,
0x1e87,-1,
0x1e89,-1,
0x1e8b,-1,
0x1e8d,-1,
0x1e8f,-1,
0x1e91,-1,
0x1e93,-1,
0x1e95,-1,
0x1e9b,-59,
0x1ea1,-1,
0x1ea3,-1,
0x1ea5,-1,
0x1ea7,-1,
0x1ea9,-1,
0x1eab,-1,
0x1ead,-1,
0x1eaf,-1,
0x1eb1,-1,
0x1eb3,-1,
0x1eb5,-1,
0x1eb7,-1,
0x1eb9,-1,
0x1ebb,-1,
0x1ebd,-1,
0x1ebf,-1,
0x1ec1,-1,
0x1ec3,-1,
0x1ec5,-1,
0x1ec7,-1,
0x1ec9,-1,
0x1ecb,-1,
0x1ecd,-1,
0x1ecf,-1,
0x1ed1,-1,
0x1ed3,-1,
0x1ed5,-1,
0x1ed7,-1,
0x1ed9,-1,
0x1edb,-1,
0x1edd,-1,
0x1edf,-1,
0x1ee1,-1,
0x1ee3,-1,
0x1ee5,-1,
0x1ee7,-1,
0x1ee9,-1,
0x1eeb,-1,
0x1eed,-1,
0x1eef,-1,
0x1ef1,-1,
0x1ef3,-1,
0x1ef5,-1,
0x1ef7,-1,
0x1ef9,-1,
0x1efb,-1,
0x1efd,-1,
0x1eff,-1,
0x1f51,8,
0x1f53,8,
0x1f55,8,
0x1f57,8,
0x1fb3,9,
0x1fbe,-7205,
0x1fc3,9,
0x1fe5,7,
0x1ff3,9,
0x214e,-28,
0x2184,-1,
0x2c61,-1,
0x2c65,-10795,
0x2c66,-10792,
0x2c68,-1,
0x2c6a,-1,
0x2c6c,-1,
0x2c73,-1,
0x2c76,-1,
0x2c81,-1,
0x2c83,-1,
0x2c85,-1,
0x2c87,-1,
0x2c89,-1,
0x2c8b,-1,
0x2c8d,-1,
0x2c8f,-1,
0x2c91,-1,
0x2c93,-1,
0x2c95,-1,
0x2c97,-1,
0x2c99,-1,
0x2c9b,-1,
0x2c9d,-1,
0x2c9f,-1,
0x2ca1,-1,
0x2ca3,-1,
0x2ca5,-1,
0x2ca7,-1,
0x2ca9,-1,
0x2cab,-1,
0x2cad,-1,
0x2caf,-1,
0x2cb1,-1,
0x2cb3,-1,
0x2cb5,-1,
0x2cb7,-1,
0x2cb9,-1,
0x2cbb,-1,
0x2cbd,-1,
0x2cbf,-1,
0x2cc1,-1,
0x2cc3,-1,
0x2cc5,-1,
0x2cc7,-1,
0x2cc9,-1,
0x2ccb,-1,
0x2ccd,-1,
0x2ccf,-1,
0x2cd1,-1,
0x2cd3,-1,
0x2cd5,-1,
0x2cd7,-1,
0x2cd9,-1,
0x2cdb,-1,
0x2cdd,-1,
0x2cdf,-1,
0x2ce1,-1,
0x2ce3,-1,
0x2cec,-1,
0x2cee,-1,
0x2cf3,-1,
0x2d27,-7264,
0x2d2d,-7264,
0xa641,-1,
0xa643,-1,
0xa645,-1,
0xa647,-1,
0xa649,-1,
0xa64b,-1,
0xa64d,-1,
0xa64f,-1,
0xa651,-1,
0xa653,-1,
0xa655,-1,
0xa657,-1,
0xa659,-1,
0xa65b,-1,
0xa65d,-1,
0xa65f,-1,
0xa661,-1,
0xa663,-1,
0xa665,-1,
0xa667,-1,
0xa669,-1,
0xa66b,-1,
0xa66d,-1,
0xa681,-1,
0xa683,-1,
0xa685,-1,
0xa687,-1,
0xa689,-1,
0xa68b,-1,
0xa68d,-1,
0xa68f,-1,
0xa691,-1,
0xa693,-1,
0xa695,-1,
0xa697,-1,
0xa699,-1,
0xa69b,-1,
0xa723,-1,
0xa725,-1,
0xa727,-1,
0xa729,-1,
0xa72b,-1,
0xa72d,-1,
0xa72f,-1,
0xa733,-1,
0xa735,-1,
0xa737,-1,
0xa739,-1,
0xa73b,-1,
0xa73d,-1,
0xa73f,-1,
0xa741,-1,
0xa743,-1,
0xa745,-1,
0xa747,-1,
0xa749,-1,
0xa74b,-1,
0xa74d,-1,
0xa74f,-1,
0xa751,-1,
0xa753,-1,
0xa755,-1,
0xa757,-1,
0xa759,-1,
0xa75b,-1,
0xa75d,-1,
0xa75f,-1,
0xa761,-1,
0xa763,-1,
0xa765,-1,
0xa767,-1,
0xa769,-1,
0xa76b,-1,
0xa76d,-1,
0xa76f,-1,
0xa77a,-1,
0xa77c,-1,
0xa77f,-1,
0xa781,-1,
0xa783,-1,
0xa785,-1,
0xa787,-1,
0xa78c,-1,
0xa791,-1,
0xa793,-1,
0xa794,48,
0xa797,-1,
0xa799,-1,
0xa79b,-1,
0xa79d,-1,
0xa79f,-1,
0xa7a1,-1,
0xa7a3,-1,
0xa7a5,-1,
0xa7a7,-1,
0xa7a9,-1,
0xa7b5,-1,
0xa7b7,-1,
0xa7b9,-1,
0xa7bb,-1,
0xa7bd,-1,
0xa7bf,-1,
0xa7c1,-1,
0xa7c3,-1,
0xa7c8,-1,
0xa7ca,-1,
0xa7d1,-1,
0xa7d7,-1,
0xa7d9,-1,
0xa7f6,-1,
0xab53,-928,
};







mupdf-1.21.1-source/source/fitz/util.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <float.h>

fz_display_list *
fz_new_display_list_from_page(fz_context *ctx, fz_page *page)
{
	fz_display_list *list;
	fz_device *dev = NULL;

	fz_var(dev);

	list = fz_new_display_list(ctx, fz_bound_page(ctx, page));
	fz_try(ctx)
	{
		dev = fz_new_list_device(ctx, list);
		fz_run_page(ctx, page, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_display_list(ctx, list);
		fz_rethrow(ctx);
	}

	return list;
}

fz_display_list *
fz_new_display_list_from_page_number(fz_context *ctx, fz_document *doc, int number)
{
	fz_page *page;
	fz_display_list *list = NULL;

	page = fz_load_page(ctx, doc, number);
	fz_try(ctx)
		list = fz_new_display_list_from_page(ctx, page);
	fz_always(ctx)
		fz_drop_page(ctx, page);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return list;
}

fz_display_list *
fz_new_display_list_from_page_contents(fz_context *ctx, fz_page *page)
{
	fz_display_list *list;
	fz_device *dev = NULL;

	fz_var(dev);

	list = fz_new_display_list(ctx, fz_bound_page(ctx, page));
	fz_try(ctx)
	{
		dev = fz_new_list_device(ctx, list);
		fz_run_page_contents(ctx, page, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_display_list(ctx, list);
		fz_rethrow(ctx);
	}

	return list;
}

fz_pixmap *
fz_new_pixmap_from_display_list(fz_context *ctx, fz_display_list *list, fz_matrix ctm, fz_colorspace *cs, int alpha)
{
	return fz_new_pixmap_from_display_list_with_separations(ctx, list, ctm, cs, NULL, alpha);
}

fz_pixmap *
fz_new_pixmap_from_display_list_with_separations(fz_context *ctx, fz_display_list *list, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha)
{
	fz_rect rect;
	fz_irect bbox;
	fz_pixmap *pix;
	fz_device *dev = NULL;

	fz_var(dev);

	rect = fz_bound_display_list(ctx, list);
	rect = fz_transform_rect(rect, ctm);
	bbox = fz_round_rect(rect);

	pix = fz_new_pixmap_with_bbox(ctx, cs, bbox, seps, alpha);
	if (alpha)
		fz_clear_pixmap(ctx, pix);
	else
		fz_clear_pixmap_with_value(ctx, pix, 0xFF);

	fz_try(ctx)
	{
		dev = fz_new_draw_device(ctx, ctm, pix);
		fz_run_display_list(ctx, list, dev, fz_identity, fz_infinite_rect, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pix);
		fz_rethrow(ctx);
	}

	return pix;
}

fz_pixmap *
fz_new_pixmap_from_page_contents(fz_context *ctx, fz_page *page, fz_matrix ctm, fz_colorspace *cs, int alpha)
{
	return fz_new_pixmap_from_page_contents_with_separations(ctx, page, ctm, cs, NULL, alpha);
}

fz_pixmap *
fz_new_pixmap_from_page_contents_with_separations(fz_context *ctx, fz_page *page, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha)
{
	fz_rect rect;
	fz_irect bbox;
	fz_pixmap *pix;
	fz_device *dev = NULL;

	fz_var(dev);

	rect = fz_bound_page(ctx, page);
	rect = fz_transform_rect(rect, ctm);
	bbox = fz_round_rect(rect);

	pix = fz_new_pixmap_with_bbox(ctx, cs, bbox, seps, alpha);
	if (alpha)
		fz_clear_pixmap(ctx, pix);
	else
		fz_clear_pixmap_with_value(ctx, pix, 0xFF);

	fz_try(ctx)
	{
		dev = fz_new_draw_device(ctx, ctm, pix);
		fz_run_page_contents(ctx, page, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pix);
		fz_rethrow(ctx);
	}

	return pix;
}

fz_pixmap *
fz_new_pixmap_from_page(fz_context *ctx, fz_page *page, fz_matrix ctm, fz_colorspace *cs, int alpha)
{
	return fz_new_pixmap_from_page_with_separations(ctx, page, ctm, cs, NULL, alpha);
}

fz_pixmap *
fz_new_pixmap_from_page_with_separations(fz_context *ctx, fz_page *page, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha)
{
	fz_rect rect;
	fz_irect bbox;
	fz_pixmap *pix;
	fz_device *dev = NULL;

	fz_var(dev);

	rect = fz_bound_page(ctx, page);
	rect = fz_transform_rect(rect, ctm);
	bbox = fz_round_rect(rect);

	pix = fz_new_pixmap_with_bbox(ctx, cs, bbox, seps, alpha);

	fz_try(ctx)
	{
		if (alpha)
			fz_clear_pixmap(ctx, pix);
		else
			fz_clear_pixmap_with_value(ctx, pix, 0xFF);

		dev = fz_new_draw_device(ctx, ctm, pix);
		fz_run_page(ctx, page, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pix);
		fz_rethrow(ctx);
	}

	return pix;
}

fz_pixmap *
fz_new_pixmap_from_page_number(fz_context *ctx, fz_document *doc, int number, fz_matrix ctm, fz_colorspace *cs, int alpha)
{
	return fz_new_pixmap_from_page_number_with_separations(ctx, doc, number, ctm, cs, NULL, alpha);
}

fz_pixmap *
fz_new_pixmap_from_page_number_with_separations(fz_context *ctx, fz_document *doc, int number, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha)
{
	fz_page *page;
	fz_pixmap *pix = NULL;

	page = fz_load_page(ctx, doc, number);
	fz_try(ctx)
		pix = fz_new_pixmap_from_page_with_separations(ctx, page, ctm, cs, seps, alpha);
	fz_always(ctx)
		fz_drop_page(ctx, page);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return pix;
}

fz_stext_page *
fz_new_stext_page_from_display_list(fz_context *ctx, fz_display_list *list, const fz_stext_options *options)
{
	fz_stext_page *text;
	fz_device *dev = NULL;

	fz_var(dev);

	if (list == NULL)
		return NULL;

	text = fz_new_stext_page(ctx, fz_bound_display_list(ctx, list));
	fz_try(ctx)
	{
		dev = fz_new_stext_device(ctx, text, options);
		fz_run_display_list(ctx, list, dev, fz_identity, fz_infinite_rect, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_stext_page(ctx, text);
		fz_rethrow(ctx);
	}

	return text;
}

fz_stext_page *
fz_new_stext_page_from_page(fz_context *ctx, fz_page *page, const fz_stext_options *options)
{
	fz_stext_page *text;
	fz_device *dev = NULL;

	fz_var(dev);

	if (page == NULL)
		return NULL;

	text = fz_new_stext_page(ctx, fz_bound_page(ctx, page));
	fz_try(ctx)
	{
		dev = fz_new_stext_device(ctx, text, options);
		fz_run_page_contents(ctx, page, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_stext_page(ctx, text);
		fz_rethrow(ctx);
	}

	return text;
}

fz_stext_page *
fz_new_stext_page_from_page_number(fz_context *ctx, fz_document *doc, int number, const fz_stext_options *options)
{
	fz_page *page;
	fz_stext_page *text = NULL;

	page = fz_load_page(ctx, doc, number);
	fz_try(ctx)
		text = fz_new_stext_page_from_page(ctx, page, options);
	fz_always(ctx)
		fz_drop_page(ctx, page);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return text;
}

fz_stext_page *
fz_new_stext_page_from_chapter_page_number(fz_context *ctx, fz_document *doc, int chapter, int number, const fz_stext_options *options)
{
	fz_page *page;
	fz_stext_page *text = NULL;

	page = fz_load_chapter_page(ctx, doc, chapter, number);
	fz_try(ctx)
		text = fz_new_stext_page_from_page(ctx, page, options);
	fz_always(ctx)
		fz_drop_page(ctx, page);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return text;
}

int
fz_search_display_list(fz_context *ctx, fz_display_list *list, const char *needle, int *hit_mark, fz_quad *hit_bbox, int hit_max)
{
	fz_stext_page *text;
	int count = 0;

	text = fz_new_stext_page_from_display_list(ctx, list, NULL);
	fz_try(ctx)
		count = fz_search_stext_page(ctx, text, needle, hit_mark, hit_bbox, hit_max);
	fz_always(ctx)
		fz_drop_stext_page(ctx, text);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return count;
}

int
fz_search_page(fz_context *ctx, fz_page *page, const char *needle, int *hit_mark, fz_quad *hit_bbox, int hit_max)
{
	fz_stext_options opts = { FZ_STEXT_DEHYPHENATE };
	fz_stext_page *text;
	int count = 0;

	text = fz_new_stext_page_from_page(ctx, page, &opts);
	fz_try(ctx)
		count = fz_search_stext_page(ctx, text, needle, hit_mark, hit_bbox, hit_max);
	fz_always(ctx)
		fz_drop_stext_page(ctx, text);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return count;
}

int
fz_search_page_number(fz_context *ctx, fz_document *doc, int number, const char *needle, int *hit_mark, fz_quad *hit_bbox, int hit_max)
{
	fz_page *page;
	int count = 0;

	page = fz_load_page(ctx, doc, number);
	fz_try(ctx)
		count = fz_search_page(ctx, page, needle, hit_mark, hit_bbox, hit_max);
	fz_always(ctx)
		fz_drop_page(ctx, page);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return count;
}

int
fz_search_chapter_page_number(fz_context *ctx, fz_document *doc, int chapter, int number, const char *needle, int *hit_mark, fz_quad *hit_bbox, int hit_max)
{
	fz_page *page;
	int count = 0;

	page = fz_load_chapter_page(ctx, doc, chapter, number);
	fz_try(ctx)
		count = fz_search_page(ctx, page, needle, hit_mark, hit_bbox, hit_max);
	fz_always(ctx)
		fz_drop_page(ctx, page);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return count;
}

fz_buffer *
fz_new_buffer_from_stext_page(fz_context *ctx, fz_stext_page *page)
{
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;
	fz_buffer *buf;

	buf = fz_new_buffer(ctx, 256);
	fz_try(ctx)
	{
		for (block = page->first_block; block; block = block->next)
		{
			if (block->type == FZ_STEXT_BLOCK_TEXT)
			{
				for (line = block->u.t.first_line; line; line = line->next)
				{
					for (ch = line->first_char; ch; ch = ch->next)
						fz_append_rune(ctx, buf, ch->c);
					fz_append_byte(ctx, buf, '\n');
				}
				fz_append_byte(ctx, buf, '\n');
			}
		}
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_rethrow(ctx);
	}

	return buf;
}

fz_buffer *
fz_new_buffer_from_display_list(fz_context *ctx, fz_display_list *list, const fz_stext_options *options)
{
	fz_stext_page *text;
	fz_buffer *buf = NULL;

	text = fz_new_stext_page_from_display_list(ctx, list, options);
	fz_try(ctx)
		buf = fz_new_buffer_from_stext_page(ctx, text);
	fz_always(ctx)
		fz_drop_stext_page(ctx, text);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return buf;
}

fz_buffer *
fz_new_buffer_from_page(fz_context *ctx, fz_page *page, const fz_stext_options *options)
{
	fz_stext_page *text;
	fz_buffer *buf = NULL;

	text = fz_new_stext_page_from_page(ctx, page, options);
	fz_try(ctx)
		buf = fz_new_buffer_from_stext_page(ctx, text);
	fz_always(ctx)
		fz_drop_stext_page(ctx, text);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return buf;
}

fz_buffer *
fz_new_buffer_from_page_number(fz_context *ctx, fz_document *doc, int number, const fz_stext_options *options)
{
	fz_page *page;
	fz_buffer *buf = NULL;

	page = fz_load_page(ctx, doc, number);
	fz_try(ctx)
		buf = fz_new_buffer_from_page(ctx, page, options);
	fz_always(ctx)
		fz_drop_page(ctx, page);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return buf;
}

void
fz_write_image_as_data_uri(fz_context *ctx, fz_output *out, fz_image *image)
{
	fz_compressed_buffer *cbuf;
	fz_buffer *buf;

	cbuf = fz_compressed_image_buffer(ctx, image);

	if (cbuf && cbuf->params.type == FZ_IMAGE_JPEG)
	{
		int type = fz_colorspace_type(ctx, image->colorspace);
		if (type == FZ_COLORSPACE_GRAY || type == FZ_COLORSPACE_RGB)
		{
			fz_write_string(ctx, out, "data:image/jpeg;base64,");
			fz_write_base64_buffer(ctx, out, cbuf->buffer, 1);
			return;
		}
	}
	if (cbuf && cbuf->params.type == FZ_IMAGE_PNG)
	{
		fz_write_string(ctx, out, "data:image/png;base64,");
		fz_write_base64_buffer(ctx, out, cbuf->buffer, 1);
		return;
	}

	buf = fz_new_buffer_from_image_as_png(ctx, image, fz_default_color_params);
	fz_try(ctx)
	{
		fz_write_string(ctx, out, "data:image/png;base64,");
		fz_write_base64_buffer(ctx, out, buf, 1);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_append_image_as_data_uri(fz_context *ctx, fz_buffer *out, fz_image *image)
{
	fz_compressed_buffer *cbuf;
	fz_buffer *buf;

	cbuf = fz_compressed_image_buffer(ctx, image);

	if (cbuf && cbuf->params.type == FZ_IMAGE_JPEG)
	{
		int type = fz_colorspace_type(ctx, image->colorspace);
		if (type == FZ_COLORSPACE_GRAY || type == FZ_COLORSPACE_RGB)
		{
			fz_append_string(ctx, out, "data:image/jpeg;base64,");
			fz_append_base64_buffer(ctx, out, cbuf->buffer, 1);
			return;
		}
	}
	if (cbuf && cbuf->params.type == FZ_IMAGE_PNG)
	{
		fz_append_string(ctx, out, "data:image/png;base64,");
		fz_append_base64_buffer(ctx, out, cbuf->buffer, 1);
		return;
	}

	buf = fz_new_buffer_from_image_as_png(ctx, image, fz_default_color_params);
	fz_try(ctx)
	{
		fz_append_string(ctx, out, "data:image/png;base64,");
		fz_append_base64_buffer(ctx, out, buf, 1);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_write_pixmap_as_data_uri(fz_context *ctx, fz_output *out, fz_pixmap *pixmap)
{
	fz_buffer *buf = fz_new_buffer_from_pixmap_as_png(ctx, pixmap, fz_default_color_params);
	fz_try(ctx)
	{
		fz_write_string(ctx, out, "data:image/png;base64,");
		fz_write_base64_buffer(ctx, out, buf, 1);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
fz_append_pixmap_as_data_uri(fz_context *ctx, fz_buffer *out, fz_pixmap *pixmap)
{
	fz_buffer *buf = fz_new_buffer_from_pixmap_as_png(ctx, pixmap, fz_default_color_params);
	fz_try(ctx)
	{
		fz_append_string(ctx, out, "data:image/png;base64,");
		fz_append_base64_buffer(ctx, out, buf, 1);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

fz_document *
fz_new_xhtml_document_from_document(fz_context *ctx, fz_document *old_doc, const fz_stext_options *opts)
{
	fz_stext_options default_opts = { FZ_STEXT_PRESERVE_IMAGES | FZ_STEXT_DEHYPHENATE };
	fz_document *new_doc;
	fz_buffer *buf = NULL;
	fz_output *out = NULL;
	fz_stream *stm = NULL;
	fz_stext_page *text = NULL;
	int i;

	fz_var(buf);
	fz_var(out);
	fz_var(stm);
	fz_var(text);

	if (!opts)
		opts = &default_opts;

	fz_try(ctx)
	{
		buf = fz_new_buffer(ctx, 8192);
		out = fz_new_output_with_buffer(ctx, buf);
		fz_print_stext_header_as_xhtml(ctx, out);

		for (i = 0; i < fz_count_pages(ctx, old_doc); ++i)
		{
			text = fz_new_stext_page_from_page_number(ctx, old_doc, i, opts);
			fz_print_stext_page_as_xhtml(ctx, out, text, i+1);
			fz_drop_stext_page(ctx, text);
			text = NULL;
		}

		fz_print_stext_trailer_as_xhtml(ctx, out);
		fz_close_output(ctx, out);
		fz_terminate_buffer(ctx, buf);

		stm = fz_open_buffer(ctx, buf);
		new_doc = fz_open_document_with_stream(ctx, "application/xhtml+xml", stm);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
		fz_drop_buffer(ctx, buf);
		fz_drop_output(ctx, out);
		fz_drop_stext_page(ctx, text);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return new_doc;
}

fz_buffer *
fz_new_buffer_from_page_with_format(fz_context *ctx, fz_page *page, const char *format, const char *options, fz_matrix transform, fz_cookie *cookie)
{
	fz_buffer *buf = NULL;
	fz_output *out;
	fz_document_writer *writer = NULL;
	fz_device *dev = NULL;

	fz_var(buf);
	fz_var(writer);
	fz_var(dev);

	fz_try(ctx)
	{
		buf = fz_new_buffer(ctx, 0);
		out = fz_new_output_with_buffer(ctx, buf);
		writer = fz_new_document_writer_with_output(ctx, out, format, options);
		dev = fz_begin_page(ctx, writer, fz_bound_page(ctx, page));
		fz_run_page(ctx, page, dev, transform, cookie);
		fz_end_page(ctx, writer);
		fz_close_document_writer(ctx, writer);
	}
	fz_always(ctx)
		fz_drop_document_writer(ctx, writer);
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_rethrow(ctx);
	}
	return buf;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

typedef struct
{
	int x;
	int y;
} fz_ipoint;

typedef struct
{
	int i;
	int f;
	int di;
	int df;
} fz_bresenham_core;

typedef struct
{
	fz_bresenham_core c;
	int n;
} fz_bresenham;

typedef struct
{
	fz_bresenham_core x;
	fz_bresenham_core y;
	int n;
} fz_ipoint_bresenham;

typedef struct
{
	fz_bresenham_core sx;
	fz_bresenham_core sy;
	fz_bresenham_core ex;
	fz_bresenham_core ey;
	int n;
} fz_ipoint2_bresenham;

static inline fz_bresenham_core
init_bresenham_core(int start, int end, int n)
{
	fz_bresenham_core b;
	int delta = end-start;

	b.di = n == 0 ? 0 : delta/(n-1);
	b.df = delta - (n-1)*b.di; /* 0 <= b.df < n */
	/* Starts with bi.i = start, bi.f = n, and then does a half
	 * step. */
	b.i = start + (b.di>>1);
	b.f = n - (((b.di & 1) * n + b.df)>>1);

	return b;
}

#ifdef CURRENTLY_UNUSED
static inline fz_bresenham
init_bresenham(int start, int end, int n)
{
	fz_bresenham b;

	b.c = init_bresenham_core(start, end, n);
	b.n = n;

	return b;
}

static inline void
step(fz_bresenham *b)
{
	step_core(&b->c, b->n);
}
#endif

static inline void
step_core(fz_bresenham_core *b, int n)
{
	b->i += b->di;
	b->f -= b->df;
	if (b->f <= 0)
	{
		b->f += n;
		b->i++;
	}
}

static inline fz_ipoint_bresenham
init_ip_bresenham(fz_ipoint start, fz_ipoint end, int n)
{
	fz_ipoint_bresenham b;

	b.x = init_bresenham_core(start.x, end.x, n);
	b.y = init_bresenham_core(start.y, end.y, n);
	b.n = n;

	return b;
}

static inline void
step_ip(fz_ipoint_bresenham *b)
{
	step_core(&b->x, b->n);
	step_core(&b->y, b->n);
}

static inline fz_ipoint
current_ip(const fz_ipoint_bresenham b)
{
	fz_ipoint ip;

	ip.x = b.x.i;
	ip.y = b.y.i;

	return ip;
}

static inline fz_ipoint2_bresenham
init_ip2_bresenham(fz_ipoint ss, fz_ipoint se, fz_ipoint es, fz_ipoint ee, int n)
{
	fz_ipoint2_bresenham b;

	b.sx = init_bresenham_core(ss.x, se.x, n);
	b.sy = init_bresenham_core(ss.y, se.y, n);
	b.ex = init_bresenham_core(es.x, ee.x, n);
	b.ey = init_bresenham_core(es.y, ee.y, n);
	b.n = n;

	return b;
}

static inline void
step_ip2(fz_ipoint2_bresenham *b)
{
	step_core(&b->sx, b->n);
	step_core(&b->sy, b->n);
	step_core(&b->ex, b->n);
	step_core(&b->ey, b->n);
}

static inline fz_ipoint
start_ip(const fz_ipoint2_bresenham *b)
{
	fz_ipoint ip;

	ip.x = b->sx.i;
	ip.y = b->sy.i;

	return ip;
}

static fz_forceinline fz_ipoint
end_ip(const fz_ipoint2_bresenham *b)
{
	fz_ipoint ip;

	ip.x = b->ex.i;
	ip.y = b->ey.i;

	return ip;
}

static void
interp_n(unsigned char *d, const unsigned char *s0,
	const unsigned char *s1, int f, int n)
{
	do
	{
		int a = *s0++;
		int b = *s1++ - a;
		*d++ = ((a<<8) + b*f + 128)>>8;
	}
	while (--n);
}

static void
interp2_n(unsigned char *d, const unsigned char *s0,
	const unsigned char *s1, const unsigned char *s2,
	int f0, int f1, int n)
{
	do
	{
		int a = *s0++;
		int b = *s1++ - a;
		int c;
		a = (a<<8) + b*f0;
		c = (*s2++<<8) - a;
		*d++ = ((a<<8) + c*f1 + (1<<15))>>16;
	}
	while (--n);
}

static inline void
copy_pixel(unsigned char *d, const fz_pixmap *src, fz_ipoint p)
{
	int u = p.x>>8;
	int v = p.y>>8;
	int fu = p.x & 255;
	int fv = p.y & 255;
	int n = src->n;
	const unsigned char *s;
	ptrdiff_t stride = src->stride;

	if (u < 0)
		u = 0, fu = 0;
	else if (u >= src->w-1)
		u = src->w-1, fu = 0;

	if (v < 0)
		v = 0, fv = 0;
	else if (v >= src->h-1)
		v = src->h-1, fv = 0;

	s = &src->samples[u * n + v * stride];
	if (fu == 0)
	{
		if (fv == 0)
		{
			/* Copy single pixel */
			memcpy(d, s, n);
			return;
		}
		/* interpolate y pixels */
		interp_n(d, s, s + stride, fv, n);
		return;
	}
	if (fv == 0)
	{
		/* interpolate x pixels */
		interp_n(d, s, s+n, fu, n);
		return;
	}

	if (fu <= fv)
	{
		/* Top half of the trapezoid. */
		interp2_n(d, s, s+n, s+stride, fu, fv, n);
	}
	else
	{
		/* Bottom half of the trapezoid. */
		interp2_n(d, s+n, s+stride, s+stride+n, fv, fu, n);
	}
}

/*
	points are clockwise from NW.
*/
fz_pixmap *
fz_warp_pixmap(fz_context *ctx, fz_pixmap *src, const fz_point points[4], int width, int height)
{
	fz_pixmap *dst;
	unsigned char *d;
	fz_ipoint corner00, corner01, corner10, corner11;
	fz_ipoint2_bresenham row_bres;
	int n, x;

	if (src == NULL)
		return NULL;

	if (width >= (1<<24) || width < 0 || height >= (1<<24) || height < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Bad width/height");

	dst = fz_new_pixmap(ctx, src->colorspace, width, height,
			src->seps, src->alpha);
	d = dst->samples;
	n = dst->n;
	dst->xres = src->xres;
	dst->yres = src->yres;

	fz_try(ctx)
	{
		/* Find the corner texture positions as fixed point */
		corner00.x = (int)(points[0].x * 256 + 128);
		corner00.y = (int)(points[0].y * 256 + 128);
		corner10.x = (int)(points[1].x * 256 + 128);
		corner10.y = (int)(points[1].y * 256 + 128);
		corner01.x = (int)(points[3].x * 256 + 128);
		corner01.y = (int)(points[3].y * 256 + 128);
		corner11.x = (int)(points[2].x * 256 + 128);
		corner11.y = (int)(points[2].y * 256 + 128);

		/* We have a bresenham pair for how to move the start
		 * and end of the row each y step. */
		row_bres = init_ip2_bresenham(corner00, corner01,
					corner10, corner11, height);

		for (; height > 0; height--)
		{
			/* We have a bresenham for how to move the
			 * current pixel across the row. */
			fz_ipoint_bresenham pix_bres;

			pix_bres = init_ip_bresenham(start_ip(&row_bres),
						end_ip(&row_bres),
						width);
			for (x = width; x > 0; x--)
			{
				/* Copy pixel */
				copy_pixel(d, src, current_ip(pix_bres));
				d += n;
				step_ip(&pix_bres);
			}

			/* step to the next line. */
			step_ip2(&row_bres);
		}
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, dst);
		fz_rethrow(ctx);
	}

	return dst;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

/* Return non-null terminated pointers to key/value entries in comma separated
 * option string. A plain key has the default value 'yes'. Use strncmp to compare
 * key/value strings. */
static const char *
fz_get_option(fz_context *ctx, const char **key, const char **val, const char *opts)
{
	if (!opts || *opts == 0)
		return NULL;

	if (*opts == ',')
		++opts;

	*key = opts;
	while (*opts != 0 && *opts != ',' && *opts != '=')
		++opts;

	if (*opts == '=')
	{
		*val = ++opts;
		while (*opts != 0 && *opts != ',')
			++opts;
	}
	else
	{
		*val = "yes";
	}

	return opts;
}

int
fz_has_option(fz_context *ctx, const char *opts, const char *key, const char **val)
{
	const char *straw;
	size_t n = strlen(key);
	while ((opts = fz_get_option(ctx, &straw, val, opts)))
		if (!strncmp(straw, key, n) && (straw[n] == '=' || straw[n] == ',' || straw[n] == 0))
			return 1;
	return 0;
}

int
fz_option_eq(const char *a, const char *b)
{
	size_t n = strlen(b);
	return !strncmp(a, b, n) && (a[n] == ',' || a[n] == 0);
}

size_t
fz_copy_option(fz_context *ctx, const char *val, char *dest, size_t maxlen)
{
	const char *e = val;
	size_t len, len2;

	if (val == NULL) {
		if (maxlen)
			*dest = 0;
		return 0;
	}

	while (*e != ',' && *e != 0)
		e++;

	len = e-val;
	len2 = len+1; /* Allow for terminator */
	if (len > maxlen)
		len = maxlen;
	memcpy(dest, val, len);
	if (len < maxlen)
		memset(dest+len, 0, maxlen-len);

	return len2 >= maxlen ? len2 - maxlen : 0;
}

fz_document_writer *fz_new_document_writer_of_size(fz_context *ctx, size_t size, fz_document_writer_begin_page_fn *begin_page,
	fz_document_writer_end_page_fn *end_page, fz_document_writer_close_writer_fn *close, fz_document_writer_drop_writer_fn *drop)
{
	fz_document_writer *wri = Memento_label(fz_calloc(ctx, 1, size), "fz_document_writer");

	wri->begin_page = begin_page;
	wri->end_page = end_page;
	wri->close_writer = close;
	wri->drop_writer = drop;

	return wri;
}

fz_document_writer *fz_new_png_pixmap_writer(fz_context *ctx, const char *path, const char *options)
{
	return fz_new_pixmap_writer(ctx, path, options, "out-%04d.png", 0, fz_save_pixmap_as_png);
}

fz_document_writer *fz_new_pam_pixmap_writer(fz_context *ctx, const char *path, const char *options)
{
	return fz_new_pixmap_writer(ctx, path, options, "out-%04d.pam", 0, fz_save_pixmap_as_pam);
}

fz_document_writer *fz_new_pnm_pixmap_writer(fz_context *ctx, const char *path, const char *options)
{
	return fz_new_pixmap_writer(ctx, path, options, "out-%04d.pnm", 0, fz_save_pixmap_as_pnm);
}

fz_document_writer *fz_new_pgm_pixmap_writer(fz_context *ctx, const char *path, const char *options)
{
	return fz_new_pixmap_writer(ctx, path, options, "out-%04d.pgm", 1, fz_save_pixmap_as_pnm);
}

fz_document_writer *fz_new_ppm_pixmap_writer(fz_context *ctx, const char *path, const char *options)
{
	return fz_new_pixmap_writer(ctx, path, options, "out-%04d.ppm", 3, fz_save_pixmap_as_pnm);
}

fz_document_writer *fz_new_pbm_pixmap_writer(fz_context *ctx, const char *path, const char *options)
{
	return fz_new_pixmap_writer(ctx, path, options, "out-%04d.pbm", 1, fz_save_pixmap_as_pbm);
}

fz_document_writer *fz_new_pkm_pixmap_writer(fz_context *ctx, const char *path, const char *options)
{
	return fz_new_pixmap_writer(ctx, path, options, "out-%04d.pkm", 4, fz_save_pixmap_as_pkm);
}

static int is_extension(const char *a, const char *ext)
{
	if (a[0] == '.')
		++a;
	return !fz_strcasecmp(a, ext);
}

static const char *prev_period(const char *start, const char *p)
{
	while (--p > start)
		if (*p == '.')
			return p;
	return NULL;
}

fz_document_writer *
fz_new_document_writer(fz_context *ctx, const char *path, const char *explicit_format, const char *options)
{
	const char *format = explicit_format;
	if (!format)
		format = strrchr(path, '.');
	while (format)
	{
#if FZ_ENABLE_OCR_OUTPUT
		if (is_extension(format, "ocr"))
			return fz_new_pdfocr_writer(ctx, path, options);
#endif
#if FZ_ENABLE_PDF
		if (is_extension(format, "pdf"))
			return fz_new_pdf_writer(ctx, path, options);
#endif

		if (is_extension(format, "cbz"))
			return fz_new_cbz_writer(ctx, path, options);

		if (is_extension(format, "svg"))
			return fz_new_svg_writer(ctx, path, options);

		if (is_extension(format, "png"))
			return fz_new_png_pixmap_writer(ctx, path, options);
		if (is_extension(format, "pam"))
			return fz_new_pam_pixmap_writer(ctx, path, options);
		if (is_extension(format, "pnm"))
			return fz_new_pnm_pixmap_writer(ctx, path, options);
		if (is_extension(format, "pgm"))
			return fz_new_pgm_pixmap_writer(ctx, path, options);
		if (is_extension(format, "ppm"))
			return fz_new_ppm_pixmap_writer(ctx, path, options);
		if (is_extension(format, "pbm"))
			return fz_new_pbm_pixmap_writer(ctx, path, options);
		if (is_extension(format, "pkm"))
			return fz_new_pkm_pixmap_writer(ctx, path, options);

		if (is_extension(format, "pcl"))
			return fz_new_pcl_writer(ctx, path, options);
		if (is_extension(format, "pclm"))
			return fz_new_pclm_writer(ctx, path, options);
		if (is_extension(format, "ps"))
			return fz_new_ps_writer(ctx, path, options);
		if (is_extension(format, "pwg"))
			return fz_new_pwg_writer(ctx, path, options);

		if (is_extension(format, "txt") || is_extension(format, "text"))
			return fz_new_text_writer(ctx, "text", path, options);
		if (is_extension(format, "html"))
			return fz_new_text_writer(ctx, "html", path, options);
		if (is_extension(format, "xhtml"))
			return fz_new_text_writer(ctx, "xhtml", path, options);
		if (is_extension(format, "stext") || is_extension(format, "stext.xml"))
			return fz_new_text_writer(ctx, "stext.xml", path, options);
		if (is_extension(format, "stext.json"))
			return fz_new_text_writer(ctx, "stext.json", path, options);

#if FZ_ENABLE_ODT_OUTPUT
		if (is_extension(format, "odt"))
			return fz_new_odt_writer(ctx, path, options);
#endif
#if FZ_ENABLE_DOCX_OUTPUT
		if (is_extension(format, "docx"))
			return fz_new_docx_writer(ctx, path, options);
#endif
		if (format != explicit_format)
			format = prev_period(path, format);
		else
			format = NULL;
	}
	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot detect document format");
}

fz_document_writer *
fz_new_document_writer_with_output(fz_context *ctx, fz_output *out, const char *format, const char *options)
{
	if (is_extension(format, "cbz"))
		return fz_new_cbz_writer_with_output(ctx, out, options);
	if (is_extension(format, "ocr"))
		return fz_new_pdfocr_writer_with_output(ctx, out, options);
#if FZ_ENABLE_PDF
	if (is_extension(format, "pdf"))
		return fz_new_pdf_writer_with_output(ctx, out, options);
#endif

	if (is_extension(format, "pcl"))
		return fz_new_pcl_writer_with_output(ctx, out, options);
	if (is_extension(format, "pclm"))
		return fz_new_pclm_writer_with_output(ctx, out, options);
	if (is_extension(format, "ps"))
		return fz_new_ps_writer_with_output(ctx, out, options);
	if (is_extension(format, "pwg"))
		return fz_new_pwg_writer_with_output(ctx, out, options);

	if (is_extension(format, "txt") || is_extension(format, "text"))
		return fz_new_text_writer_with_output(ctx, "text", out, options);
	if (is_extension(format, "html"))
		return fz_new_text_writer_with_output(ctx, "html", out, options);
	if (is_extension(format, "xhtml"))
		return fz_new_text_writer_with_output(ctx, "xhtml", out, options);
	if (is_extension(format, "stext") || is_extension(format, "stext.xml"))
		return fz_new_text_writer_with_output(ctx, "stext.xml", out, options);
	if (is_extension(format, "stext.json"))
		return fz_new_text_writer_with_output(ctx, "stext.json", out, options);

#if FZ_ENABLE_ODT_OUTPUT
	if (is_extension(format, "odt"))
		return fz_new_odt_writer_with_output(ctx, out, options);
#endif
#if FZ_ENABLE_DOCX_OUTPUT
	if (is_extension(format, "docx"))
		return fz_new_docx_writer_with_output(ctx, out, options);
#endif

	fz_throw(ctx, FZ_ERROR_GENERIC, "unknown output document format: %s", format);
}

void
fz_close_document_writer(fz_context *ctx, fz_document_writer *wri)
{
	if (wri->close_writer)
		wri->close_writer(ctx, wri);
	wri->close_writer = NULL;
}

void
fz_drop_document_writer(fz_context *ctx, fz_document_writer *wri)
{
	if (!wri)
		return;

	if (wri->close_writer)
		fz_warn(ctx, "dropping unclosed document writer");
	if (wri->dev)
		fz_drop_device(ctx, wri->dev);
	if (wri->drop_writer)
		wri->drop_writer(ctx, wri);
	fz_free(ctx, wri);
}

fz_device *
fz_begin_page(fz_context *ctx, fz_document_writer *wri, fz_rect mediabox)
{
	if (!wri)
		return NULL;
	if (wri->dev)
		fz_throw(ctx, FZ_ERROR_GENERIC, "called begin page without ending the previous page");
	wri->dev = wri->begin_page(ctx, wri, mediabox);
	return wri->dev;
}

void
fz_end_page(fz_context *ctx, fz_document_writer *wri)
{
	fz_device *dev;

	if (!wri)
		return;
	dev = wri->dev;
	wri->dev = NULL;
	wri->end_page(ctx, wri, dev);
}

void
fz_write_document(fz_context *ctx, fz_document_writer *wri, fz_document *doc)
{
	int i, n;
	fz_page *page = NULL;
	fz_device *dev;

	fz_var(page);

	n = fz_count_pages(ctx, doc);
	fz_try(ctx)
	{
		for (i = 0; i < n; i++)
		{
			page = fz_load_page(ctx, doc, i);
			dev = fz_begin_page(ctx, wri, fz_bound_page(ctx, page));
			fz_run_page(ctx, page, dev, fz_identity, NULL);
			fz_drop_page(ctx, page);
			page = NULL;
			fz_end_page(ctx, wri);
		}
	}
	fz_catch(ctx)
	{
		fz_drop_page(ctx, page);
		fz_rethrow(ctx);
	}
}
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// Copyright (C) 2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef XML_IMP_H

#define XML_IMP_H

#include "mupdf/fitz.h"

/* These types are required for basic XML operation. */

struct attribute
{
	char *value;
	struct attribute *next;
	char name[1];
};

/**
	We use a slightly grotty representation for an XML tree.

	The topmost element of the tree is an fz_xml with up == NULL.
	This signifies that we are a 'doc', rather than a 'node'.

	We only ever get a 'doc' node at the root, and this contains
	a reference count for the entire tree, together with the
	fz_pool pointer used to allocate nodes.

	All other structures are 'nodes'. If down is MAGIC_TEXT then
	they are text nodes (with no children or attributes).
	Otherwise, they are standard XML nodes with attributes
	and children.
*/

struct fz_xml
{
	fz_xml *up, *down;
	union
	{
		struct /* up != NULL */
		{
			fz_xml *prev, *next;
#ifdef FZ_XML_SEQ
			int seq;
#endif
			union
			{
				char text[1]; /* down == MAGIC_TEXT */
				struct /* down != MAGIC_TEXT */
				{
					struct attribute *atts;
					char name[1];
				} d;
			} u;
		} node;
		struct /* up == NULL */
		{
			int refs;
			fz_pool *pool;
		} doc;
	} u;
};

#define MAGIC_TEXT ((fz_xml *)1)

#define FZ_TEXT_ITEM(item) (item && item->down == MAGIC_TEXT)
#define FZ_DOCUMENT_ITEM(item) (item && item->up == NULL)

size_t xml_parse_entity(int *c, const char *a);

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "xml-imp.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

#include <gumbo.h>

/* #define FZ_XML_SEQ */

static const struct { const char *name; int c; } html_entities[] = {
	{"nbsp",160}, {"iexcl",161}, {"cent",162}, {"pound",163},
	{"curren",164}, {"yen",165}, {"brvbar",166}, {"sect",167},
	{"uml",168}, {"copy",169}, {"ordf",170}, {"laquo",171},
	{"not",172}, {"shy",173}, {"reg",174}, {"macr",175}, {"deg",176},
	{"plusmn",177}, {"sup2",178}, {"sup3",179}, {"acute",180},
	{"micro",181}, {"para",182}, {"middot",183}, {"cedil",184},
	{"sup1",185}, {"ordm",186}, {"raquo",187}, {"frac14",188},
	{"frac12",189}, {"frac34",190}, {"iquest",191}, {"Agrave",192},
	{"Aacute",193}, {"Acirc",194}, {"Atilde",195}, {"Auml",196},
	{"Aring",197}, {"AElig",198}, {"Ccedil",199}, {"Egrave",200},
	{"Eacute",201}, {"Ecirc",202}, {"Euml",203}, {"Igrave",204},
	{"Iacute",205}, {"Icirc",206}, {"Iuml",207}, {"ETH",208},
	{"Ntilde",209}, {"Ograve",210}, {"Oacute",211}, {"Ocirc",212},
	{"Otilde",213}, {"Ouml",214}, {"times",215}, {"Oslash",216},
	{"Ugrave",217}, {"Uacute",218}, {"Ucirc",219}, {"Uuml",220},
	{"Yacute",221}, {"THORN",222}, {"szlig",223}, {"agrave",224},
	{"aacute",225}, {"acirc",226}, {"atilde",227}, {"auml",228},
	{"aring",229}, {"aelig",230}, {"ccedil",231}, {"egrave",232},
	{"eacute",233}, {"ecirc",234}, {"euml",235}, {"igrave",236},
	{"iacute",237}, {"icirc",238}, {"iuml",239}, {"eth",240},
	{"ntilde",241}, {"ograve",242}, {"oacute",243}, {"ocirc",244},
	{"otilde",245}, {"ouml",246}, {"divide",247}, {"oslash",248},
	{"ugrave",249}, {"uacute",250}, {"ucirc",251}, {"uuml",252},
	{"yacute",253}, {"thorn",254}, {"yuml",255}, {"lt",60}, {"gt",62},
	{"amp",38}, {"apos",39}, {"quot",34}, {"OElig",338}, {"oelig",339},
	{"Scaron",352}, {"scaron",353}, {"Yuml",376}, {"circ",710},
	{"tilde",732}, {"ensp",8194}, {"emsp",8195}, {"thinsp",8201},
	{"zwnj",8204}, {"zwj",8205}, {"lrm",8206}, {"rlm",8207},
	{"ndash",8211}, {"mdash",8212}, {"lsquo",8216}, {"rsquo",8217},
	{"sbquo",8218}, {"ldquo",8220}, {"rdquo",8221}, {"bdquo",8222},
	{"dagger",8224}, {"Dagger",8225}, {"permil",8240}, {"lsaquo",8249},
	{"rsaquo",8250}, {"euro",8364}, {"fnof",402}, {"Alpha",913},
	{"Beta",914}, {"Gamma",915}, {"Delta",916}, {"Epsilon",917},
	{"Zeta",918}, {"Eta",919}, {"Theta",920}, {"Iota",921}, {"Kappa",922},
	{"Lambda",923}, {"Mu",924}, {"Nu",925}, {"Xi",926}, {"Omicron",927},
	{"Pi",928}, {"Rho",929}, {"Sigma",931}, {"Tau",932}, {"Upsilon",933},
	{"Phi",934}, {"Chi",935}, {"Psi",936}, {"Omega",937}, {"alpha",945},
	{"beta",946}, {"gamma",947}, {"delta",948}, {"epsilon",949},
	{"zeta",950}, {"eta",951}, {"theta",952}, {"iota",953}, {"kappa",954},
	{"lambda",955}, {"mu",956}, {"nu",957}, {"xi",958}, {"omicron",959},
	{"pi",960}, {"rho",961}, {"sigmaf",962}, {"sigma",963}, {"tau",964},
	{"upsilon",965}, {"phi",966}, {"chi",967}, {"psi",968}, {"omega",969},
	{"thetasym",977}, {"upsih",978}, {"piv",982}, {"bull",8226},
	{"hellip",8230}, {"prime",8242}, {"Prime",8243}, {"oline",8254},
	{"frasl",8260}, {"weierp",8472}, {"image",8465}, {"real",8476},
	{"trade",8482}, {"alefsym",8501}, {"larr",8592}, {"uarr",8593},
	{"rarr",8594}, {"darr",8595}, {"harr",8596}, {"crarr",8629},
	{"lArr",8656}, {"uArr",8657}, {"rArr",8658}, {"dArr",8659},
	{"hArr",8660}, {"forall",8704}, {"part",8706}, {"exist",8707},
	{"empty",8709}, {"nabla",8711}, {"isin",8712}, {"notin",8713},
	{"ni",8715}, {"prod",8719}, {"sum",8721}, {"minus",8722},
	{"lowast",8727}, {"radic",8730}, {"prop",8733}, {"infin",8734},
	{"ang",8736}, {"and",8743}, {"or",8744}, {"cap",8745}, {"cup",8746},
	{"int",8747}, {"there4",8756}, {"sim",8764}, {"cong",8773},
	{"asymp",8776}, {"ne",8800}, {"equiv",8801}, {"le",8804}, {"ge",8805},
	{"sub",8834}, {"sup",8835}, {"nsub",8836}, {"sube",8838},
	{"supe",8839}, {"oplus",8853}, {"otimes",8855}, {"perp",8869},
	{"sdot",8901}, {"lceil",8968}, {"rceil",8969}, {"lfloor",8970},
	{"rfloor",8971}, {"lang",9001}, {"rang",9002}, {"loz",9674},
	{"spades",9824}, {"clubs",9827}, {"hearts",9829}, {"diams",9830},
};

struct parser
{
	fz_pool *pool;
	fz_xml *head;
	int preserve_white;
	int depth;
#ifdef FZ_XML_SEQ
	int seq;
#endif
};

static void xml_indent(int n)
{
	while (n--) {
		putchar(' ');
		putchar(' ');
	}
}

void fz_debug_xml(fz_xml *item, int level)
{
	char *s;

	if (item == NULL)
		return;

	/* Skip over the DOC object at the top. */
	if (item->up == NULL)
	{
		fz_debug_xml(item->down, level);
		return;
	}

	s = fz_xml_text(item);
	if (s)
	{
		int c;
		xml_indent(level);
		putchar('"');
		while (*s) {
			s += fz_chartorune(&c, s);
			switch (c) {
			default:
				if (c > 0xFFFF)
					printf("\\u{%X}", c);
				else if (c < 32 || c > 127)
					printf("\\u%04X", c);
				else
					putchar(c);
				break;
			case '\\': putchar('\\'); putchar('\\'); break;
			case '\b': putchar('\\'); putchar('b'); break;
			case '\f': putchar('\\'); putchar('f'); break;
			case '\n': putchar('\\'); putchar('n'); break;
			case '\r': putchar('\\'); putchar('r'); break;
			case '\t': putchar('\\'); putchar('t'); break;
			}
		}
		putchar('"');
#ifdef FZ_XML_SEQ
		printf(" <%d>", item->seq);
#endif
		putchar('\n');
	}
	else
	{
		fz_xml *child;
		struct attribute *att;

		xml_indent(level);
#ifdef FZ_XML_SEQ
		printf("(%s <%d>\n", item->u.node.u.d.name, item->u.node.seq);
#else
		printf("(%s\n", item->u.node.u.d.name);
#endif
		for (att = item->u.node.u.d.atts; att; att = att->next)
		{
			xml_indent(level);
			printf("=%s %s\n", att->name, att->value);
		}
		for (child = fz_xml_down(item); child; child = child->u.node.next)
			fz_debug_xml(child, level + 1);
		xml_indent(level);
#ifdef FZ_XML_SEQ
		printf(")%s <%d>\n", item->u.node.u.d.name, item->u.node.seq);
#else
		printf(")%s\n", item->u.node.u.d.name);
#endif
	}
}

fz_xml *fz_xml_prev(fz_xml *item)
{
	return item && item->up ? item->u.node.prev : NULL;
}

fz_xml *fz_xml_next(fz_xml *item)
{
	return item && item->up ? item->u.node.next : NULL;
}

fz_xml *fz_xml_up(fz_xml *item)
{
	/* Never step up to the DOC. */
	return item && item->up && item->up->up ? item->up : NULL;
}

fz_xml *fz_xml_down(fz_xml *item)
{
	/* DOC items can never have MAGIC_TEXT as their down value,
	 * so this is safe. */
	return item && !FZ_TEXT_ITEM(item) ? item->down : NULL;
}

char *fz_xml_text(fz_xml *item)
{
	/* DOC items can never have MAGIC_TEXT as their down value,
	 * so this is safe. */
	return (item && FZ_TEXT_ITEM(item)) ? item->u.node.u.text : NULL;
}

char *fz_xml_tag(fz_xml *item)
{
	/* DOC items can never have MAGIC_TEXT as their down value,
	 * so this is safe. */
	return item && !FZ_TEXT_ITEM(item) && item->u.node.u.d.name[0] ? item->u.node.u.d.name : NULL;
}

int fz_xml_is_tag(fz_xml *item, const char *name)
{
	if (!item || FZ_DOCUMENT_ITEM(item) || FZ_TEXT_ITEM(item))
		return 0;
	return !strcmp(item->u.node.u.d.name, name);
}

char *fz_xml_att(fz_xml *item, const char *name)
{
	struct attribute *att;
	if (!item || FZ_DOCUMENT_ITEM(item) || FZ_TEXT_ITEM(item))
		return NULL;
	for (att = item->u.node.u.d.atts; att; att = att->next)
		if (!strcmp(att->name, name))
			return att->value;
	return NULL;
}

char *fz_xml_att_alt(fz_xml *item, const char *one, const char *two)
{
	char *val = fz_xml_att(item, one);
	if (!val)
		val = fz_xml_att(item, two);
	return val;
}

fz_xml *fz_xml_find(fz_xml *item, const char *tag)
{
	/* Skip over any DOC item. */
	if (item && FZ_DOCUMENT_ITEM(item))
		item = item->down;

	while (item)
	{
		if (!FZ_TEXT_ITEM(item) && !strcmp(item->u.node.u.d.name, tag))
			return item;
		item = item->u.node.next;
	}
	return NULL;
}

fz_xml *fz_xml_find_next(fz_xml *item, const char *tag)
{
	/* Skip over any DOC item. */
	if (item && FZ_DOCUMENT_ITEM(item))
		item = item->down;

	if (item)
		item = item->u.node.next;
	return fz_xml_find(item, tag);
}

fz_xml *fz_xml_find_down(fz_xml *item, const char *tag)
{
	if (item)
		item = fz_xml_down(item);
	return fz_xml_find(item, tag);
}

int fz_xml_att_eq(fz_xml *item, const char *name, const char *match)
{
	const char *val = fz_xml_att(item, name);

	return val ? !strcmp(val, match) : 0;
}

fz_xml *fz_xml_find_match(fz_xml *item, const char *tag, const char *att, const char *match)
{
	/* Skip over any document item. */
	if (item && FZ_DOCUMENT_ITEM(item))
		item = item->down;

	while (1)
	{
		item = tag ? fz_xml_find(item, tag) : item;
		if (item == NULL || fz_xml_att_eq(item, att, match))
			break;
		item = item->u.node.next;
	}

	return item;
}

fz_xml *fz_xml_find_next_match(fz_xml *item, const char *tag, const char *att, const char *match)
{
	/* Skip over any document item. */
	if (item && FZ_DOCUMENT_ITEM(item))
		item = item->down;

	do
	{
		item = tag ? fz_xml_find_next(item, tag) : item->u.node.next;
	}
	while (item != NULL && !fz_xml_att_eq(item, att, match));

	return item;
}

fz_xml *fz_xml_find_down_match(fz_xml *item, const char *tag, const char *att, const char *match)
{
	return fz_xml_find_match(fz_xml_down(item), tag, att, match);
}

fz_xml *fz_xml_root(fz_xml *xml)
{
	if (xml == NULL)
		return NULL;

	/* If we've been given a node mid-tree, run up to the root to find
	 * the doc node. */
	while (xml->up)
		xml = xml->up;

	/* And the root is the child of the doc.*/
	return xml->down;
}

void fz_drop_xml(fz_context *ctx, fz_xml *xml)
{
	if (!xml)
		return;

	/* Whereever we are in the tree, we want the doc node at the root. */
	while (xml->up)
		xml = xml->up;

	/* Drop a reference to the tree as a whole. */
	if (fz_drop_imp(ctx, xml, &xml->u.doc.refs) == 0)
		return;

	fz_drop_pool(ctx, xml->u.doc.pool);
}

void fz_detach_xml(fz_context *ctx, fz_xml *node)
{
	fz_xml *doc = node;

	/* If we're already a document node, then this is a NOP. */
	if (doc->up == NULL)
		return;

	/* Move doc to be the doc pointer at the top of the tree. */
	while (doc->up)
	{
		doc = doc->up;
	}

	/* Relocate node to be the child of doc. */
	node->up->down = NULL;
	doc->down = node;

	/* NOTE: Suppose that X = doc->down on entry. On exit doc->down == node, but
	 * X->up = doc. We need to be careful throughout this code to not assume that
	 * Y is always a child of Y->up. */
}

size_t xml_parse_entity(int *c, const char *a)
{
	char *b;
	size_t i;

	if (a[1] == '#') {
		if (a[2] == 'x')
			*c = strtol(a + 3, &b, 16);
		else
			*c = strtol(a + 2, &b, 10);
		if (*b == ';')
			return b - a + 1;
	}
	else if (a[1] == 'l' && a[2] == 't' && a[3] == ';') {
		*c = '<';
		return 4;
	}
	else if (a[1] == 'g' && a[2] == 't' && a[3] == ';') {
		*c = '>';
		return 4;
	}
	else if (a[1] == 'a' && a[2] == 'm' && a[3] == 'p' && a[4] == ';') {
		*c = '&';
		return 5;
	}
	else if (a[1] == 'a' && a[2] == 'p' && a[3] == 'o' && a[4] == 's' && a[5] == ';') {
		*c = '\'';
		return 6;
	}
	else if (a[1] == 'q' && a[2] == 'u' && a[3] == 'o' && a[4] == 't' && a[5] == ';') {
		*c = '"';
		return 6;
	}

	/* We should only be doing this for XHTML, but it shouldn't be a problem. */
	for (i = 0; i < nelem(html_entities); ++i) {
		size_t n = strlen(html_entities[i].name);
		if (!strncmp(a+1, html_entities[i].name, n) && a[n+1] == ';') {
			*c = html_entities[i].c;
			return n + 2;
		}
	}

	*c = *a;
	return 1;
}

static inline int isname(int c)
{
	return c == '.' || c == '-' || c == '_' || c == ':' ||
		(c >= '0' && c <= '9') ||
		(c >= 'A' && c <= 'Z') ||
		(c >= 'a' && c <= 'z');
}

static inline int iswhite(int c)
{
	return c == ' ' || c == '\r' || c == '\n' || c == '\t';
}

static void xml_emit_open_tag(fz_context *ctx, struct parser *parser, const char *a, const char *b, int is_text)
{
	fz_xml *head, *tail;
	const char *ns;
	size_t size;

	if (is_text)
		size = offsetof(fz_xml, u.node.u.text) + b-a+1;
	else
	{
		/* skip namespace prefix */
		for (ns = a; ns < b - 1; ++ns)
			if (*ns == ':')
				a = ns + 1;

		size = offsetof(fz_xml, u.node.u.d.name) + b-a+1;
	}
	head = fz_pool_alloc(ctx, parser->pool, size);

	if (is_text)
		head->down = MAGIC_TEXT;
	else
	{
		memcpy(head->u.node.u.d.name, a, b - a);
		head->u.node.u.d.name[b - a] = 0;
		head->u.node.u.d.atts = NULL;
		head->down = NULL;
	}

	head->up = parser->head;
	head->u.node.next = NULL;
#ifdef FZ_XML_SEQ
	head->u.node.seq = parser->seq++;
#endif

	/* During construction, we use head->next to mean "the
	 * tail of the children. When we close the tag, we
	 * rewrite it to be NULL. */
	if (!parser->head->down) {
		parser->head->down = head;
		parser->head->u.node.next = head;
		head->u.node.prev = NULL;
	}
	else {
		tail = parser->head->u.node.next;
		tail->u.node.next = head;
		head->u.node.prev = tail;
		parser->head->u.node.next = head;
	}

	parser->head = head;
	parser->depth++;
}

static void xml_emit_att_name(fz_context *ctx, struct parser *parser, const char *a, const char *b)
{
	fz_xml *head = parser->head;
	struct attribute *att;
	size_t size;

	size = offsetof(struct attribute, name) + b-a+1;
	att = fz_pool_alloc(ctx, parser->pool, size);
	memcpy(att->name, a, b - a);
	att->name[b - a] = 0;
	att->value = NULL;
	att->next = head->u.node.u.d.atts;
	head->u.node.u.d.atts = att;
}

void fz_xml_add_att(fz_context *ctx, fz_pool *pool, fz_xml *node, const char *key, const char *val)
{
	size_t size = offsetof(struct attribute, name) + strlen(key) + 1;
	struct attribute *att = fz_pool_alloc(ctx, pool, size);
	memcpy(att->name, key, strlen(key)+1);
	att->value = fz_pool_alloc(ctx, pool, strlen(val) + 1);
	memcpy(att->value, val, strlen(val)+1);
	att->next = node->u.node.u.d.atts;
	node->u.node.u.d.atts = att;
}

static void xml_emit_att_value(fz_context *ctx, struct parser *parser, const char *a, const char *b)
{
	fz_xml *head = parser->head;
	struct attribute *att = head->u.node.u.d.atts;
	char *s;
	int c;

	/* entities are all longer than UTFmax so runetochar is safe */
	s = att->value = fz_pool_alloc(ctx, parser->pool, b - a + 1);
	while (a < b) {
		if (*a == '&') {
			a += xml_parse_entity(&c, a);
			s += fz_runetochar(s, c);
		}
		else {
			*s++ = *a++;
		}
	}
	*s = 0;
}

static void xml_emit_close_tag(fz_context *ctx, struct parser *parser)
{
	parser->depth--;
	parser->head->u.node.next = NULL;
	if (parser->head->up)
		parser->head = parser->head->up;
}

static void xml_emit_text(fz_context *ctx, struct parser *parser, const char *a, const char *b)
{
	fz_xml *head;
	const char *p;
	char *s;
	int c;

	/* Skip text outside the root tag */
	if (parser->depth == 0)
		return;

	/* Skip all-whitespace text nodes */
	if (!parser->preserve_white)
	{
		for (p = a; p < b; p++)
			if (!iswhite(*p))
				break;
		if (p == b)
			return;
	}

	xml_emit_open_tag(ctx, parser, a, b, 1);
	head = parser->head;

	/* entities are all longer than UTFmax so runetochar is safe */
	s = fz_xml_text(head);
	while (a < b) {
		if (*a == '&') {
			a += xml_parse_entity(&c, a);
			s += fz_runetochar(s, c);
		}
		else {
			*s++ = *a++;
		}
	}
	*s = 0;

	xml_emit_close_tag(ctx, parser);
}

static void xml_emit_cdata(fz_context *ctx, struct parser *parser, const char *a, const char *b)
{
	fz_xml *head;
	char *s;

	xml_emit_open_tag(ctx, parser, a, b, 1);
	head = parser->head;

	s = head->u.node.u.text;
	while (a < b)
		*s++ = *a++;
	*s = 0;

	xml_emit_close_tag(ctx, parser);
}

static int close_tag(fz_context *ctx, struct parser *parser, const char *mark, const char *p)
{
	const char *ns, *tag;

	/* skip namespace prefix */
	for (ns = mark; ns < p - 1; ++ns)
		if (*ns == ':')
			mark = ns + 1;

	tag = fz_xml_tag(parser->head);
	if (tag && strncmp(tag, mark, p-mark) == 0 && tag[p-mark] == 0)
	{
		xml_emit_close_tag(ctx, parser);
		return 0;
	}
	return 1;
}

static char *xml_parse_document_imp(fz_context *ctx, struct parser *parser, const char *p) /* lgtm [cpp/use-of-goto] */
{
	const char *mark;
	int quote;

parse_text:
	mark = p;
	while (*p && *p != '<') ++p;
	if (*p == '<') {
		if (mark < p)
			xml_emit_text(ctx, parser, mark, p);
		++p;
		goto parse_element;
	} else if (mark < p)
		xml_emit_text(ctx, parser, mark, p);
	return NULL;

parse_element:
	if (*p == '/') { ++p; goto parse_closing_element; }
	if (*p == '!') { ++p; goto parse_comment; }
	if (*p == '?') { ++p; goto parse_processing_instruction; }
	while (iswhite(*p)) ++p;
	if (isname(*p))
		goto parse_element_name;
	return "syntax error in element";

parse_comment:
	if (p[0]=='D' && p[1]=='O' && p[2]=='C' && p[3]=='T' && p[4]=='Y' && p[5]=='P' && p[6]=='E')
		goto parse_declaration;
	if (p[0]=='E' && p[1]=='N' && p[2]=='T' && p[3]=='I' && p[4]=='T' && p[5]=='Y')
		goto parse_declaration;
	if (*p == '[') goto parse_cdata;
	if (*p++ != '-') return "syntax error in comment (<! not followed by --)";
	if (*p++ != '-') return "syntax error in comment (<!- not followed by -)";
	while (*p) {
		if (p[0] == '-' && p[1] == '-' && p[2] == '>') {
			p += 3;
			goto parse_text;
		}
		++p;
	}
	return "end of data in comment";

parse_declaration:
	while (*p) if (*p++ == '>') goto parse_text;
	return "end of data in declaration";

parse_cdata:
	if (p[1] != 'C' || p[2] != 'D' || p[3] != 'A' || p[4] != 'T' || p[5] != 'A' || p[6] != '[')
		return "syntax error in CDATA section";
	p += 7;
	mark = p;
	while (*p) {
		if (p[0] == ']' && p[1] == ']' && p[2] == '>') {
			xml_emit_cdata(ctx, parser, mark, p);
			p += 3;
			goto parse_text;
		}
		++p;
	}
	return "end of data in CDATA section";

parse_processing_instruction:
	while (*p) {
		if (p[0] == '?' && p[1] == '>') {
			p += 2;
			goto parse_text;
		}
		++p;
	}
	return "end of data in processing instruction";

parse_closing_element:
	while (iswhite(*p)) ++p;
	mark = p;
	while (isname(*p)) ++p;
	if (close_tag(ctx, parser, mark, p))
		return "opening and closing tag mismatch";
	while (iswhite(*p)) ++p;
	if (*p != '>')
		return "syntax error in closing element";
	++p;
	goto parse_text;

parse_element_name:
	mark = p;
	while (isname(*p)) ++p;
	xml_emit_open_tag(ctx, parser, mark, p, 0);
	if (*p == '>') {
		++p;
		goto parse_text;
	}
	if (p[0] == '/' && p[1] == '>') {
		xml_emit_close_tag(ctx, parser);
		p += 2;
		goto parse_text;
	}
	if (iswhite(*p))
		goto parse_attributes;
	return "syntax error after element name";

parse_attributes:
	while (iswhite(*p)) ++p;
	if (isname(*p))
		goto parse_attribute_name;
	if (*p == '>') {
		++p;
		goto parse_text;
	}
	if (p[0] == '/' && p[1] == '>') {
		xml_emit_close_tag(ctx, parser);
		p += 2;
		goto parse_text;
	}
	return "syntax error in attributes";

parse_attribute_name:
	mark = p;
	while (isname(*p)) ++p;
	xml_emit_att_name(ctx, parser, mark, p);
	while (iswhite(*p)) ++p;
	if (*p == '=') { ++p; goto parse_attribute_value; }
	return "syntax error after attribute name";

parse_attribute_value:
	while (iswhite(*p)) ++p;
	quote = *p++;
	mark = p;

	/* special case for handling MOBI filepos=00000 syntax */
	if (quote >= '0' && quote <= '9') {
		while (*p >= '0' && *p <= '9') ++p;
		xml_emit_att_value(ctx, parser, mark, p);
		goto parse_attributes;
	}

	if (quote != '"' && quote != '\'')
		return "missing quote character";
	while (*p && *p != quote) ++p;
	if (*p == quote) {
		xml_emit_att_value(ctx, parser, mark, p++);
		goto parse_attributes;
	}
	return "end of data in attribute value";
}

static int fast_tolower(int c) {
	if ((unsigned)c - 'A' < 26)
		return c | 32;
	return c;
}

static int fast_strncasecmp(const char *a, const char *b, size_t n)
{
	if (!n--)
		return 0;
	for (; *a && *b && n && fast_tolower(*a) == fast_tolower(*b); a++, b++, n--)
		;
	return fast_tolower(*a) - fast_tolower(*b);
}

static char *fast_strcasestr(char *h, char *n)
{
	int n0 = fast_tolower(*n++);
	int nn = strlen(n);
	while (*h != 0)
	{
		if (fast_tolower(*h) == n0 && fast_strncasecmp(h+1, n, nn) == 0)
			return h;
		++h;
	}
	return NULL;
}

static int startswith(const char *a, const char *b)
{
	return !fast_strncasecmp(a, b, strlen(b));
}

// Look for encoding in <meta http-equiv="content-type" content="text/html; charset=XXX"> tags
static const unsigned short *find_meta_encoding(char *s)
{
	const unsigned short *table = NULL;
	char *end, *meta;

	meta = fast_strcasestr(s, "<meta");
	while (meta && !table)
	{
		end = strchr(meta, '>');
		if (end)
		{
			*end = 0;
			if (fast_strcasestr(meta, "http-equiv") && fast_strcasestr(meta, "content-type"))
			{
				char *charset = fast_strcasestr(meta, "charset=");
				if (charset)
				{
					char *enc = charset + 8;
					if (startswith(enc, "iso-8859-1") || startswith(enc, "latin1"))
						table = fz_unicode_from_iso8859_1;
					else if (startswith(enc, "iso-8859-7") || startswith(enc, "greek"))
						table = fz_unicode_from_iso8859_7;
					else if (startswith(enc, "koi8"))
						table = fz_unicode_from_koi8u;
					else if (startswith(enc, "windows-1250"))
						table = fz_unicode_from_windows_1250;
					else if (startswith(enc, "windows-1251"))
						table = fz_unicode_from_windows_1251;
					else if (startswith(enc, "windows-1252"))
						table = fz_unicode_from_windows_1252;
				}
			}
			*end = '>';
		}
		meta = fast_strcasestr(meta + 5, "<meta");
	}

	return table;
}

static const unsigned short *find_xml_encoding(char *s)
{
	const unsigned short *table = NULL;
	char *end, *xml, *enc;

	end = strchr(s, '>');
	if (end)
	{
		*end = 0;
		xml = strstr(s, "<?xml");
		if (xml)
		{
			enc = strstr(xml, "encoding=");
			if (enc)
			{
				enc += 10;
				if (startswith(enc, "iso-8859-1") || startswith(enc, "latin1"))
					table = fz_unicode_from_iso8859_1;
				else if (startswith(enc, "iso-8859-7") || startswith(enc, "greek"))
					table = fz_unicode_from_iso8859_7;
				else if (startswith(enc, "koi8"))
					table = fz_unicode_from_koi8u;
				else if (startswith(enc, "windows-1250"))
					table = fz_unicode_from_windows_1250;
				else if (startswith(enc, "windows-1251"))
					table = fz_unicode_from_windows_1251;
				else if (startswith(enc, "windows-1252"))
					table = fz_unicode_from_windows_1252;
			}
		}
		*end = '>';
	}

	if (!table)
		table = find_meta_encoding(s);

	return table;
}

static char *convert_to_utf8(fz_context *ctx, unsigned char *s, size_t n, int *dofree)
{
	const unsigned short *table;
	const unsigned char *e = s + n;
	char *dst, *d;
	int c;

	if (s[0] == 0xFE && s[1] == 0xFF) {
		s += 2;
		dst = d = Memento_label(fz_malloc(ctx, n * FZ_UTFMAX), "utf8_from_be");
		while (s + 1 < e) {
			c = s[0] << 8 | s[1];
			d += fz_runetochar(d, c);
			s += 2;
		}
		*d = 0;
		*dofree = 1;
		return dst;
	}

	if (s[0] == 0xFF && s[1] == 0xFE) {
		s += 2;
		dst = d = Memento_label(fz_malloc(ctx, n * FZ_UTFMAX), "utf8_from_le");
		while (s + 1 < e) {
			c = s[0] | s[1] << 8;
			d += fz_runetochar(d, c);
			s += 2;
		}
		*d = 0;
		*dofree = 1;
		return dst;
	}

	table = find_xml_encoding((char*)s);
	if (table) {
		dst = d = Memento_label(fz_malloc(ctx, n * FZ_UTFMAX), "utf8");
		while (*s) {
			c = table[*s++];
			d += fz_runetochar(d, c);
		}
		*d = 0;
		*dofree = 1;
		return dst;
	}

	*dofree = 0;

	if (s[0] == 0xEF && s[1] == 0xBB && s[2] == 0xBF)
		return (char*)s+3;

	return (char*)s;
}

fz_xml *
fz_parse_xml(fz_context *ctx, fz_buffer *buf, int preserve_white)
{
	struct parser parser;
	fz_xml *xml = NULL;
	fz_xml root, *node;
	char *p = NULL;
	char *error;
	int dofree = 0;
	unsigned char *s;
	size_t n;
	static unsigned char empty_string[] = "";

	fz_var(dofree);
	fz_var(p);

	if (buf == NULL)
	{
		n = 0;
		s = empty_string;
	}
	else
	{
		/* ensure we are zero-terminated */
		fz_terminate_buffer(ctx, buf);
		n = fz_buffer_storage(ctx, buf, &s);
	}

	memset(&root, 0, sizeof(root));
	parser.pool = fz_new_pool(ctx);
	parser.head = &root;
	parser.preserve_white = preserve_white;
	parser.depth = 0;
#ifdef FZ_XML_SEQ
	parser.seq = 0;
#endif

	fz_try(ctx)
	{
		p = convert_to_utf8(ctx, s, n, &dofree);

		error = xml_parse_document_imp(ctx, &parser, p);
		if (error)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "%s", error);

		for (node = parser.head; node; node = node->up)
			node->u.node.next = NULL;

		xml = fz_pool_alloc(ctx, parser.pool, sizeof *xml);
		xml->up = NULL;
		xml->down = root.down;
		xml->u.doc.refs = 1;
		xml->u.doc.pool = parser.pool;

		for (node = root.down; node; node = node->u.node.next)
			node->up = xml;
	}
	fz_always(ctx)
	{
		if (dofree)
			fz_free(ctx, p);
	}
	fz_catch(ctx)
	{
		fz_drop_pool(ctx, parser.pool);
		fz_rethrow(ctx);
	}

	return xml;
}

/*
	Parse the contents of buffer into a tree of XML nodes, using the HTML5 syntax.

	Gumbo doesn't check for malloc errors. Use our pool allocator and let it longjmp
	out of Gumbo on allocation errors. At the end (success or fail) we release the
	pool used for Gumbo's parse tree all at once.
*/

struct mem_gumbo {
	fz_context *ctx;
	fz_pool *pool;
};

static void *alloc_gumbo(void *ctx, size_t size)
{
	struct mem_gumbo *mem = ctx;
	return fz_pool_alloc(mem->ctx, mem->pool, size);
}

static void dealloc_gumbo(void *ctx, void *ptr)
{
	/* nothing */
}

static void xml_from_gumbo(fz_context *ctx, struct parser *parser, GumboNode *node)
{
	unsigned int i;
	const char *tag, *end, *sentinel;

	switch (node->type)
	{
	case GUMBO_NODE_ELEMENT:
		if (node->v.element.tag != GUMBO_TAG_UNKNOWN)
		{
			tag = gumbo_normalized_tagname(node->v.element.tag);
			end = tag + strlen(tag);
		}
		else
		{
			tag = node->v.element.original_tag.data;
			sentinel = tag + node->v.element.original_tag.length;
			if (tag[0] == '<')
				++tag;
			for (end = tag; end < sentinel; ++end)
				if (end[0] == '>' || end[0] == '/' || iswhite(end[0]))
					break;
		}
		xml_emit_open_tag(ctx, parser, tag, end, 0);
		for (i = 0; i < node->v.element.attributes.length; ++i)
		{
			GumboAttribute *att = node->v.element.attributes.data[i];
			xml_emit_att_name(ctx, parser, att->name, att->name+strlen(att->name));
			xml_emit_att_value(ctx, parser, att->value, att->value+strlen(att->value));
		}
		for (i = 0; i < node->v.element.children.length; ++i)
		{
			GumboNode *child = node->v.element.children.data[i];
			xml_from_gumbo(ctx, parser, child);
		}
		xml_emit_close_tag(ctx, parser);
		break;

	case GUMBO_NODE_TEXT:
	case GUMBO_NODE_CDATA:
	case GUMBO_NODE_WHITESPACE:
		xml_emit_text(ctx, parser, node->v.text.text, node->v.text.text+strlen(node->v.text.text));
		break;

	case GUMBO_NODE_DOCUMENT:
	case GUMBO_NODE_COMMENT:
	case GUMBO_NODE_TEMPLATE:
		break;
	}
}

fz_xml *
fz_parse_xml_from_html5(fz_context *ctx, fz_buffer *buf)
{
	struct parser parser;
	fz_xml *xml = NULL;
	fz_xml root, *node;
	char *p = NULL;
	int dofree = 0;
	unsigned char *s;
	size_t n;
	GumboOutput *soup = NULL;
	GumboOptions opts;
	struct mem_gumbo mem;
	static unsigned char empty_string[] = "";

	fz_var(mem.pool);
	fz_var(soup);
	fz_var(dofree);
	fz_var(p);

	if (buf == NULL)
	{
		n = 0;
		s = empty_string;
	}
	else
	{
		/* ensure we are zero-terminated */
		fz_terminate_buffer(ctx, buf);
		n = fz_buffer_storage(ctx, buf, &s);
	}

	mem.ctx = ctx;
	mem.pool = NULL;

	memset(&root, 0, sizeof(root));
	parser.pool = fz_new_pool(ctx);
	parser.head = &root;
	parser.preserve_white = 1;
	parser.depth = 0;
#ifdef FZ_XML_SEQ
	parser.seq = 0;
#endif

	fz_try(ctx)
	{
		p = convert_to_utf8(ctx, s, n, &dofree);

		mem.pool = fz_new_pool(ctx);
		memset(&opts, 0, sizeof opts);
		opts.allocator = alloc_gumbo;
		opts.deallocator = dealloc_gumbo;
		opts.userdata = &mem;
		opts.tab_stop = 8;
		opts.stop_on_first_error = 0;
		opts.max_errors = -1;
		opts.fragment_context = GUMBO_TAG_LAST;
		opts.fragment_namespace = GUMBO_NAMESPACE_HTML;

		soup = gumbo_parse_with_options(&opts, (const char *)p, strlen(p));

		xml_from_gumbo(ctx, &parser, soup->root);

		for (node = parser.head; node; node = node->up)
			node->u.node.next = NULL;

		xml = fz_pool_alloc(ctx, parser.pool, sizeof *xml);
		xml->up = NULL;
		xml->down = root.down;
		xml->u.doc.pool = parser.pool;
		xml->u.doc.refs = 1;

		for (node = root.down; node; node = node->u.node.next)
			node->up = xml;
	}
	fz_always(ctx)
	{
		if (soup)
			gumbo_destroy_output(&opts, soup);
		fz_drop_pool(ctx, mem.pool);
		if (dofree)
			fz_free(ctx, p);
	}
	fz_catch(ctx)
	{
		fz_drop_pool(ctx, parser.pool);
		fz_rethrow(ctx);
	}

	return xml;
}

fz_xml *fz_xml_find_dfs(fz_xml *item, const char *tag, const char *att, const char *match)
{
	/* Skip over any DOC object. */
	if (item && FZ_DOCUMENT_ITEM(item))
		item = item->down;

	while (item)
	{
		if (!FZ_TEXT_ITEM(item) && (tag == NULL || !strcmp(item->u.node.u.d.name, tag)))
		{
			if (att == NULL || (match == NULL ? fz_xml_att(item, att) != NULL : fz_xml_att_eq(item, att, match)))
				return item;
		}

		if (!FZ_TEXT_ITEM(item) && item->down)
			item = item->down;
		else if (item->u.node.next)
			item = item->u.node.next;
		else
			while (1) {
				item = item->up;
				/* We should never reach item == NULL, but just in case. */
				if (item == NULL)
					return NULL;
				/* If we reach the DOC object at the top, we're done. */
				if (item->up == NULL)
					return NULL;
				if (item->u.node.next)
				{
					item = item->u.node.next;
					break;
				}
			}
	}

	return NULL;
}

fz_xml *fz_xml_find_next_dfs(fz_xml *item, const char *tag, const char *att, const char *match)
{
	/* Skip over any DOC object. */
	if (item && FZ_DOCUMENT_ITEM(item))
		item = item->down;

	if (item == NULL)
		return NULL;

	if (item->down)
		item = item->down;
	else if (item->u.node.next)
		item = item->u.node.next;
	else
		while (1) {
			item = item->up;
			/* We should never reach item == NULL, but just in case. */
			if (item == NULL)
				return NULL;
			/* If we reach the DOC object at the top, we're done. */
			if (item->up == NULL)
				return NULL;
			if (item->u.node.next)
			{
				item = item->u.node.next;
				break;
			}
		}

	return fz_xml_find_dfs(item, tag, att, match);
}

fz_xml *fz_keep_xml(fz_context *ctx, fz_xml *xml)
{
	fz_xml *dom = xml;
	if (xml == NULL)
		return xml;

	while (dom->up)
		dom = dom->up;

	fz_keep_imp(ctx, dom, &dom->u.doc.refs);

	/* Return the original node pointer, not the dom pointer! */
	return xml;
}







mupdf-1.21.1-source/source/fitz/xmltext-device.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"


static int s_xml_starttag_begin(fz_context *ctx, fz_output *out, const char *id)
{
	fz_write_printf(ctx, out, "<%s", id);
	return 0;
}

static int s_xml_starttag_end(fz_context *ctx, fz_output *out)
{
	fz_write_printf(ctx, out, ">\n");
	return 0;
}

static int s_xml_starttag_empty_end(fz_context *ctx, fz_output *out)
{
	fz_write_printf(ctx, out, "/>\n");
	return 0;
}

static int s_xml_endtag(fz_context *ctx, fz_output *out, const char *id)
{
	fz_write_printf(ctx, out, "</%s>\n", id);
	return 0;
}

static int s_write_attribute_int(fz_context *ctx, fz_output *out, const char *id, int value)
{
	fz_write_printf(ctx, out, " %s=\"%i\"", id, value);
	return 0;
}

static int s_write_attribute_size(fz_context *ctx, fz_output *out, const char *id, size_t value)
{
	fz_write_printf(ctx, out, " %s=\"%zi\"", id, value);
	return 0;
}

static int s_write_attribute_float(fz_context *ctx, fz_output *out, const char *id, float value)
{
	fz_write_printf(ctx, out, " %s=\"%g\"", id, value);
	return 0;
}

static int s_write_attribute_string(fz_context *ctx, fz_output *out, const char *id, const char *value)
{
	fz_write_printf(ctx, out, " %s=\"%s\"", id, value);
	return 0;
}

static int s_write_attribute_char(fz_context *ctx, fz_output *out, const char *id, char value)
{
	if (value == '"') fz_write_printf(ctx, out, " %s=\"\\%c\"", id, value);
	else fz_write_printf(ctx, out, " %s=\"%c\"", id, value);
	return 0;
}

static int s_write_attribute_matrix(fz_context *ctx, fz_output *out, const char *id, const fz_matrix *matrix)
{
	fz_write_printf(ctx, out,
		" %s=\"%g %g %g %g %g %g\"",
		id,
		matrix->a,
		matrix->b,
		matrix->c,
		matrix->d,
		matrix->e,
		matrix->f
		);
	return 0;
}




typedef struct
{
	fz_device super;
	fz_output *out;
} fz_xmltext_device;

static void
fz_xmltext_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_xmltext_device *dev = (fz_xmltext_device*) dev_;

	fz_text_span *span;
	for (span = text->head; span; span = span->next)
	{
		int i;

		s_xml_starttag_begin(ctx, dev->out, "span");
		s_write_attribute_matrix(ctx, dev->out, "ctm", &ctm);
		s_write_attribute_string(ctx, dev->out, "font_name", span->font->name);
		if (span->font->flags.is_mono)          s_write_attribute_int(ctx, dev->out, "is_mono", 1);
		if (span->font->flags.is_serif)         s_write_attribute_int(ctx, dev->out, "is_serif", 1);
		if (span->font->flags.is_italic)        s_write_attribute_int(ctx, dev->out, "is_italic", 1);
		if (span->font->flags.ft_substitute)    s_write_attribute_int(ctx, dev->out, "ft_substitute", 1);
		if (span->font->flags.ft_stretch)       s_write_attribute_int(ctx, dev->out, "ft_stretch", 1);
		if (span->font->flags.fake_bold)        s_write_attribute_int(ctx, dev->out, "fake_bold", 1);
		if (span->font->flags.fake_italic)      s_write_attribute_int(ctx, dev->out, "fake_italic", 1);
		if (span->font->flags.has_opentype)     s_write_attribute_int(ctx, dev->out, "has_opentype", 1);
		if (span->font->flags.invalid_bbox)     s_write_attribute_int(ctx, dev->out, "invalid_bbox", 1);
		s_write_attribute_matrix(ctx, dev->out, "trm", &span->trm);
		s_write_attribute_int(ctx, dev->out, "len", span->len);
		s_write_attribute_int(ctx, dev->out, "wmode", span->wmode);
		s_write_attribute_int(ctx, dev->out, "bidi_level", span->bidi_level);
		s_write_attribute_int(ctx, dev->out, "markup_dir", span->markup_dir);
		s_write_attribute_int(ctx, dev->out, "language", span->language);
		s_write_attribute_int(ctx, dev->out, "cap", span->cap);
		s_xml_starttag_end(ctx, dev->out);

		for (i=0; i<span->len; ++i)
		{
			fz_text_item *item = &span->items[i];
			float adv = 0;
			if (span->items[i].gid >= 0)
			{
				adv = fz_advance_glyph(ctx, span->font, span->items[i].gid, span->wmode);
			}
			s_xml_starttag_begin(ctx, dev->out, "char");
			s_write_attribute_float(ctx, dev->out, "x", item->x);
			s_write_attribute_float(ctx, dev->out, "y", item->y);
			s_write_attribute_int(ctx, dev->out, "gid", item->gid);
			s_write_attribute_int(ctx, dev->out, "ucs", item->ucs);

			/*
			 * Firefox complains if we put special characters here; it's only for debugging
			 * so this isn't really a problem.
			 */
			s_write_attribute_char(ctx, dev->out, "debug_char",
				(item->ucs >= 32 && item->ucs < 128 && item->ucs != '"')
					? item->ucs : ' '
				);
			s_write_attribute_float(ctx, dev->out, "adv", adv);
			s_xml_starttag_empty_end(ctx, dev->out);
		}

		s_xml_endtag(ctx, dev->out, "span");
	}
}

static void
fz_xmltext_fill_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_xmltext_text(ctx, dev_, text, ctm, colorspace, color, alpha, color_params);
}

static void
fz_xmltext_stroke_text(fz_context *ctx, fz_device *dev_, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	fz_xmltext_text(ctx, dev_, text, ctm, colorspace, color, alpha, color_params);
}

static void
fz_xmltext_clip_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	fz_xmltext_text(ctx, dev_, text, ctm, NULL, NULL, 0 /*alpha*/, fz_default_color_params);
}

static void
fz_xmltext_clip_stroke_text(fz_context *ctx, fz_device *dev_, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	fz_xmltext_text(ctx, dev_, text, ctm, NULL, 0, 0, fz_default_color_params);
}

static void
fz_xmltext_ignore_text(fz_context *ctx, fz_device *dev_, const fz_text *text, fz_matrix ctm)
{
}

static void
fz_stext_close_device(fz_context *ctx, fz_device *dev_)
{
}



static void fz_xmltext_fill_image(fz_context *ctx, fz_device *dev_, fz_image *img, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	fz_xmltext_device *dev = (fz_xmltext_device*) dev_;
	fz_pixmap *pixmap = NULL;
	fz_try(ctx)
	{
		const char *type = NULL;
		fz_compressed_buffer *compressed;
		s_xml_starttag_begin(ctx, dev->out, "image");
		/* First try to write compressed data. */
		compressed = fz_compressed_image_buffer(ctx, img);
		if (compressed)
		{
			if (compressed->params.type == FZ_IMAGE_UNKNOWN)
			{
				/* unknown image type. */
			}
			else if (compressed->params.type == FZ_IMAGE_RAW)
			{
				type = "raw";
				s_write_attribute_string(ctx, dev->out, "type", type);
			}
			else if (compressed->params.type == FZ_IMAGE_FAX)
			{
				type = "fax";
				s_write_attribute_string(ctx, dev->out, "type", type);
				s_write_attribute_int(ctx, dev->out, "columns", compressed->params.u.fax.columns);
				s_write_attribute_int(ctx, dev->out, "rows", compressed->params.u.fax.rows);
				s_write_attribute_int(ctx, dev->out, "k", compressed->params.u.fax.k);
				s_write_attribute_int(ctx, dev->out, "end_of_line", compressed->params.u.fax.end_of_line);
				s_write_attribute_int(ctx, dev->out, "encoded_byte_align", compressed->params.u.fax.encoded_byte_align);
				s_write_attribute_int(ctx, dev->out, "end_of_block", compressed->params.u.fax.end_of_block);
				s_write_attribute_int(ctx, dev->out, "black_is_1", compressed->params.u.fax.black_is_1);
				s_write_attribute_int(ctx, dev->out, "damaged_rows_before_error", compressed->params.u.fax.damaged_rows_before_error);
			}
			else if (compressed->params.type == FZ_IMAGE_FLATE)
			{
				type = "flate";
				s_write_attribute_string(ctx, dev->out, "type", type);
				s_write_attribute_int(ctx, dev->out, "columns", compressed->params.u.flate.columns);
				s_write_attribute_int(ctx, dev->out, "colors", compressed->params.u.flate.colors);
				s_write_attribute_int(ctx, dev->out, "predictor", compressed->params.u.flate.predictor);
				s_write_attribute_int(ctx, dev->out, "bpc", compressed->params.u.flate.bpc);
			}
			else if (compressed->params.type == FZ_IMAGE_LZW)
			{
				type = "lzw";
				s_write_attribute_string(ctx, dev->out, "type", type);
				s_write_attribute_int(ctx, dev->out, "columns", compressed->params.u.lzw.columns);
				s_write_attribute_int(ctx, dev->out, "colors", compressed->params.u.lzw.colors);
				s_write_attribute_int(ctx, dev->out, "predictor", compressed->params.u.lzw.predictor);
				s_write_attribute_int(ctx, dev->out, "bpc", compressed->params.u.lzw.bpc);
				s_write_attribute_int(ctx, dev->out, "early_change", compressed->params.u.lzw.early_change);
			}
			else if (compressed->params.type == FZ_IMAGE_BMP)
			{
				type = "bmp";
				s_write_attribute_string(ctx, dev->out, "type", type);
			}
			else if (compressed->params.type == FZ_IMAGE_GIF)
			{
				type = "gif";
				s_write_attribute_string(ctx, dev->out, "type", type);
			}
			else if (compressed->params.type == FZ_IMAGE_JBIG2)
			{
				type = "jbig2";
				s_write_attribute_string(ctx, dev->out, "type", type);
				/* do we need to write out *compressed->params.globals somehow? */
			}
			else if (compressed->params.type == FZ_IMAGE_JPEG)
			{
				type = "jpeg";
				s_write_attribute_string(ctx, dev->out, "type", type);
				s_write_attribute_int(ctx, dev->out, "color_transform", compressed->params.u.jpeg.color_transform);
			}
			else if (compressed->params.type == FZ_IMAGE_JPX)
			{
				type = "jpx";
				s_write_attribute_string(ctx, dev->out, "type", type);
				s_write_attribute_int(ctx, dev->out, "smask_in_data", compressed->params.u.jpx.smask_in_data);
			}
			else if (compressed->params.type == FZ_IMAGE_JXR)
			{
				type = "jxr";
				s_write_attribute_string(ctx, dev->out, "type", type);
			}
			else if (compressed->params.type == FZ_IMAGE_PNG)
			{
				type = "png";
				s_write_attribute_string(ctx, dev->out, "type", type);
			}
			else if (compressed->params.type == FZ_IMAGE_PNM)
			{
				type = "pnm";
				s_write_attribute_string(ctx, dev->out, "type", type);
			}
			else if (compressed->params.type == FZ_IMAGE_TIFF)
			{
				type = "tiff";
				s_write_attribute_string(ctx, dev->out, "type", type);
			}
			else
			{
				/* Unrecognised. */
			}

			if (type)
			{
				/* Write out raw data. */
				unsigned char *data;
				size_t	datasize = fz_buffer_storage(ctx, compressed->buffer, &data);
				size_t i;
				s_write_attribute_size(ctx, dev->out, "datasize", datasize);
				s_xml_starttag_end(ctx, dev->out);
				for (i=0; i<datasize; ++i)
				{
					if (i % 32 == 0) fz_write_printf(ctx, dev->out, "\n   ");
					if (i % 4 == 0) fz_write_printf(ctx, dev->out, " ");
					fz_write_printf(ctx, dev->out, "%02x", data[i]);
				}
				fz_write_printf(ctx, dev->out, "\n");
			}
		}

		if (!type)
		{
			/* Compressed data not available, so write out raw pixel values. */
			int l2factor = 0;
			int y;
			s_write_attribute_string(ctx, dev->out, "type", "pixmap");
			s_xml_starttag_end(ctx, dev->out);
			pixmap = img->get_pixmap(ctx, img, NULL /*subarea*/, img->w, img->h, &l2factor);
			s_write_attribute_int(ctx, dev->out, "x", pixmap->x);
			s_write_attribute_int(ctx, dev->out, "y", pixmap->y);
			s_write_attribute_int(ctx, dev->out, "w", pixmap->w);
			s_write_attribute_int(ctx, dev->out, "h", pixmap->h);
			s_write_attribute_int(ctx, dev->out, "n", pixmap->n);
			s_write_attribute_int(ctx, dev->out, "s", pixmap->s);
			s_write_attribute_int(ctx, dev->out, "alpha", pixmap->alpha);
			s_write_attribute_int(ctx, dev->out, "flags", pixmap->flags);
			s_write_attribute_int(ctx, dev->out, "xres", pixmap->xres);
			s_write_attribute_int(ctx, dev->out, "yres", pixmap->yres);
			s_write_attribute_matrix(ctx, dev->out, "ctm", &ctm);
			s_xml_starttag_end(ctx, dev->out);
			for (y=0; y<pixmap->h; ++y)
			{
				int x;
				s_xml_starttag_begin(ctx, dev->out, "line");
				s_write_attribute_int(ctx, dev->out, "y", y);
				s_xml_starttag_end(ctx, dev->out);
				for (x=0; x<pixmap->w; ++x)
				{
					int b;
					fz_write_printf(ctx, dev->out, " ");
					for (b=0; b<pixmap->n; ++b)
					{
						fz_write_printf(ctx, dev->out, "%02x", pixmap->samples[y*(size_t)pixmap->stride + x*(size_t)pixmap->n + b]);
					}
				}
				s_xml_endtag(ctx, dev->out, "line");
			}
		}
		s_xml_endtag(ctx, dev->out, "image");
	}
	fz_always(ctx)
	{
		fz_drop_pixmap(ctx, pixmap);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

fz_device *fz_new_xmltext_device(fz_context *ctx, fz_output *out)
{
	fz_xmltext_device *dev = fz_new_derived_device(ctx, fz_xmltext_device);

	dev->super.close_device = fz_stext_close_device;

	dev->super.fill_text = fz_xmltext_fill_text;
	dev->super.stroke_text = fz_xmltext_stroke_text;
	dev->super.clip_text = fz_xmltext_clip_text;
	dev->super.clip_stroke_text = fz_xmltext_clip_stroke_text;
	dev->super.ignore_text = fz_xmltext_ignore_text;
	dev->super.fill_image = fz_xmltext_fill_image;

	dev->out = out;

	return (fz_device*)dev;
}







mupdf-1.21.1-source/source/fitz/z-imp.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef FITZ_Z_IMP_H
#define FITZ_Z_IMP_H

#include <zlib.h>

void *fz_zlib_alloc(void *ctx, unsigned int items, unsigned int size);
void fz_zlib_free(void *ctx, void *ptr);

#endif







mupdf-1.21.1-source/source/fitz/zip.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>

#include <zlib.h>

#if !defined (INT32_MAX)
#define INT32_MAX 2147483647L
#endif

#define ZIP_LOCAL_FILE_SIG 0x04034b50
#define ZIP_CENTRAL_DIRECTORY_SIG 0x02014b50
#define ZIP_END_OF_CENTRAL_DIRECTORY_SIG 0x06054b50

struct fz_zip_writer
{
	fz_output *output;
	fz_buffer *central;
	int count;
	int closed;
};

void
fz_write_zip_entry(fz_context *ctx, fz_zip_writer *zip, const char *name, fz_buffer *buf, int compress)
{
	int offset = fz_tell_output(ctx, zip->output);
	int sum;

	sum = crc32(0, NULL, 0);
	sum = crc32(sum, buf->data, (uInt)buf->len);

	fz_append_int32_le(ctx, zip->central, ZIP_CENTRAL_DIRECTORY_SIG);
	fz_append_int16_le(ctx, zip->central, 0); /* version made by: MS-DOS */
	fz_append_int16_le(ctx, zip->central, 20); /* version to extract: 2.0 */
	fz_append_int16_le(ctx, zip->central, 0); /* general purpose bit flag */
	fz_append_int16_le(ctx, zip->central, 0); /* compression method: store */
	fz_append_int16_le(ctx, zip->central, 0); /* TODO: last mod file time */
	fz_append_int16_le(ctx, zip->central, 0); /* TODO: last mod file date */
	fz_append_int32_le(ctx, zip->central, sum); /* crc-32 */
	fz_append_int32_le(ctx, zip->central, (int)buf->len); /* csize */
	fz_append_int32_le(ctx, zip->central, (int)buf->len); /* usize */
	fz_append_int16_le(ctx, zip->central, (int)strlen(name)); /* file name length */
	fz_append_int16_le(ctx, zip->central, 0); /* extra field length */
	fz_append_int16_le(ctx, zip->central, 0); /* file comment length */
	fz_append_int16_le(ctx, zip->central, 0); /* disk number start */
	fz_append_int16_le(ctx, zip->central, 0); /* internal file attributes */
	fz_append_int32_le(ctx, zip->central, 0); /* external file attributes */
	fz_append_int32_le(ctx, zip->central, offset); /* relative offset of local header */
	fz_append_string(ctx, zip->central, name);

	fz_write_int32_le(ctx, zip->output, ZIP_LOCAL_FILE_SIG);
	fz_write_int16_le(ctx, zip->output, 20); /* version to extract: 2.0 */
	fz_write_int16_le(ctx, zip->output, 0); /* general purpose bit flag */
	fz_write_int16_le(ctx, zip->output, 0); /* compression method: store */
	fz_write_int16_le(ctx, zip->output, 0); /* TODO: last mod file time */
	fz_write_int16_le(ctx, zip->output, 0); /* TODO: last mod file date */
	fz_write_int32_le(ctx, zip->output, sum); /* crc-32 */
	fz_write_int32_le(ctx, zip->output, (int)buf->len); /* csize */
	fz_write_int32_le(ctx, zip->output, (int)buf->len); /* usize */
	fz_write_int16_le(ctx, zip->output, (int)strlen(name)); /* file name length */
	fz_write_int16_le(ctx, zip->output, 0); /* extra field length */
	fz_write_data(ctx, zip->output, name, strlen(name));
	fz_write_data(ctx, zip->output, buf->data, buf->len);

	++zip->count;
}

void
fz_close_zip_writer(fz_context *ctx, fz_zip_writer *zip)
{
	int64_t offset = fz_tell_output(ctx, zip->output);

	fz_write_data(ctx, zip->output, zip->central->data, zip->central->len);

	fz_write_int32_le(ctx, zip->output, ZIP_END_OF_CENTRAL_DIRECTORY_SIG);
	fz_write_int16_le(ctx, zip->output, 0); /* number of this disk */
	fz_write_int16_le(ctx, zip->output, 0); /* number of disk where central directory starts */
	fz_write_int16_le(ctx, zip->output, zip->count); /* entries in central directory in this disk */
	fz_write_int16_le(ctx, zip->output, zip->count); /* entries in central directory in total */
	fz_write_int32_le(ctx, zip->output, (int)zip->central->len); /* size of the central directory */
	fz_write_int32_le(ctx, zip->output, (int)offset); /* offset of the central directory */
	fz_write_int16_le(ctx, zip->output, 5); /* zip file comment length */

	fz_write_data(ctx, zip->output, "MuPDF", 5);

	fz_close_output(ctx, zip->output);

	zip->closed = 1;
}

void
fz_drop_zip_writer(fz_context *ctx, fz_zip_writer *zip)
{
	if (!zip)
		return;
	if (!zip->closed)
		fz_warn(ctx, "dropping unclosed zip writer");
	fz_drop_output(ctx, zip->output);
	fz_drop_buffer(ctx, zip->central);
	fz_free(ctx, zip);
}

fz_zip_writer *
fz_new_zip_writer_with_output(fz_context *ctx, fz_output *out)
{
	fz_zip_writer *zip = NULL;

	fz_var(zip);

	fz_try(ctx)
	{
		zip = fz_malloc_struct(ctx, fz_zip_writer);
		zip->output = out;
		zip->central = fz_new_buffer(ctx, 0);
	}
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		if (zip)
			fz_drop_buffer(ctx, zip->central);
		fz_free(ctx, zip);
		fz_rethrow(ctx);
	}
	return zip;
}

fz_zip_writer *
fz_new_zip_writer(fz_context *ctx, const char *filename)
{
	fz_output *out = fz_new_output_with_path(ctx, filename, 0);
	fz_zip_writer *zip = NULL;
	fz_try(ctx)
		zip = fz_new_zip_writer_with_output(ctx, out);
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		fz_rethrow(ctx);
	}
	return zip;
}







mupdf-1.21.1-source/source/helpers/mu-office-lib/mu-office-lib.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/**
 * Mu Office Library
 *
 * Provided access to the core document, loading, displaying and
 * editing routines
 *
 * Intended for use with native UI
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"
#include "mupdf/helpers/mu-office-lib.h"
#include "mupdf/helpers/mu-threads.h"
#include "mupdf/memento.h"

#include <assert.h>

enum
{
	MuError_OK = 0,
	MuError_OOM = -1,
	MuError_BadNull = -2,
	MuError_Generic = -3,
	MuError_NotImplemented = -4,
	MuError_PasswordPending = -5,
};

enum {
	LAYOUT_W = 450,
	LAYOUT_H = 600,
	LAYOUT_EM = 12
};

#ifdef DISABLE_MUTHREADS
#error "mu-office-lib requires threading to be enabled"
#endif

/*
	If we are building as part of a smartoffice build, then we
	should appeal to Pal_Mem_etc to get memory. If not, then
	we should use malloc instead.

	FIXME: Allow for something other than malloc/calloc/realloc/
	free here.
*/
#ifndef SMARTOFFICE_BUILD
void *Pal_Mem_calloc(unsigned int num, size_t size)
{
	return calloc(num, size);
}

void *Pal_Mem_malloc(size_t size)
{
	return malloc(size);
}

void *Pal_Mem_realloc(void *ptr, size_t size)
{
	return realloc(ptr, size);
}

void Pal_Mem_free(void *address)
{
	free(address);
}
#endif

/*
	All MuPDF's allocations are redirected through the
	following functions.
*/
static void *muoffice_malloc(void *arg, size_t size)
{
	return Pal_Mem_malloc(size);
}

static void *muoffice_realloc(void *arg, void *old, size_t size)
{
	return Pal_Mem_realloc(old, size);
}

static void muoffice_free(void *arg, void *ptr)
{
	Pal_Mem_free(ptr);
}

static fz_alloc_context muoffice_alloc =
{
	/* user */
	NULL,

	/* void *(*malloc)(void *, size_t); */
	muoffice_malloc,

	/* void *(*realloc)(void *, void *, size_t); */
	muoffice_realloc,

	/* void (*free)(void *, void *); */
	muoffice_free
};

/*
	All MuPDF's locking is done using the following functions
*/
static void muoffice_lock(void *user, int lock);

static void muoffice_unlock(void *user, int lock);

struct MuOfficeLib
{
	fz_context *ctx;
	mu_mutex mutexes[FZ_LOCK_MAX+1];
	fz_locks_context locks;
};

/*
	We add 1 extra lock which we use in this helper to protect
	against accessing the fz_document from multiple threads
	inadvertently when the caller is calling 'run' or
	'runBackground'.
*/
enum
{
	DOCLOCK = FZ_LOCK_MAX
};

static void muoffice_lock(void *user, int lock)
{
	MuOfficeLib *mu = (MuOfficeLib *)user;

	mu_lock_mutex(&mu->mutexes[lock]);
}

static void muoffice_unlock(void *user, int lock)
{
	MuOfficeLib *mu = (MuOfficeLib *)user;

	mu_unlock_mutex(&mu->mutexes[lock]);
}

static void muoffice_doc_lock(MuOfficeLib *mu)
{
	mu_lock_mutex(&mu->mutexes[DOCLOCK]);
}

static void muoffice_doc_unlock(MuOfficeLib *mu)
{
	mu_unlock_mutex(&mu->mutexes[DOCLOCK]);
}

static void fin_muoffice_locks(MuOfficeLib *mu)
{
	int i;

	for (i = 0; i < FZ_LOCK_MAX+1; i++)
		mu_destroy_mutex(&mu->mutexes[i]);
}

static fz_locks_context *init_muoffice_locks(MuOfficeLib *mu)
{
	int i;
	int failed = 0;

	for (i = 0; i < FZ_LOCK_MAX+1; i++)
		failed |= mu_create_mutex(&mu->mutexes[i]);

	if (failed)
	{
		fin_muoffice_locks(mu);
		return NULL;
	}

	mu->locks.user = mu;
	mu->locks.lock = muoffice_lock;
	mu->locks.unlock = muoffice_unlock;

	return &mu->locks;
}

MuError MuOfficeLib_create(MuOfficeLib **pMu)
{
	MuOfficeLib *mu;
	fz_locks_context *locks;

	if (pMu == NULL)
		return MuOfficeDocErrorType_IllegalArgument;

	mu = Pal_Mem_calloc(1, sizeof(MuOfficeLib));
	if (mu == NULL)
		return MuOfficeDocErrorType_OutOfMemory;

	locks = init_muoffice_locks(mu);
	if (locks == NULL)
		goto Fail;

	mu->ctx = fz_new_context(&muoffice_alloc, locks, FZ_STORE_DEFAULT);
	if (mu->ctx == NULL)
		goto Fail;

	fz_try(mu->ctx)
		fz_register_document_handlers(mu->ctx);
	fz_catch(mu->ctx)
		goto Fail;

	*pMu = mu;

	return MuOfficeDocErrorType_NoError;

Fail:
	if (mu)
	{
		fin_muoffice_locks(mu);
		Pal_Mem_free(mu);
	}
	return MuOfficeDocErrorType_OutOfMemory;
}

/**
 * Destroy a MuOfficeLib instance
 *
 * @param mu  the instance to destroy
 */
void MuOfficeLib_destroy(MuOfficeLib *mu)
{
	if (mu == NULL)
		return;

	fz_drop_context(mu->ctx);
	fin_muoffice_locks(mu);

	Pal_Mem_free(mu);
}

/**
 * Perform MuPDF native operations on a given MuOfficeLib
 * instance.
 *
 * The function is called with a fz_context value that can
 * be safely used (i.e. the context is cloned/dropped
 * appropriately around the call). The function should signal
 * errors by fz_throw-ing.
 *
 * @param mu           the MuOfficeLib instance.
 * @param fn           the function to call to run the operations.
 * @param arg          Opaque data pointer.
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficeLib_run(MuOfficeLib *mu, void (*fn)(fz_context *ctx, void *arg), void *arg)
{
	fz_context *ctx;
	MuError err = MuError_OK;

	if (mu == NULL)
		return MuError_BadNull;
	if (fn == NULL)
		return err;

	ctx = fz_clone_context(mu->ctx);
	if (ctx == NULL)
		return MuError_OOM;

	fz_try(ctx)
		fn(ctx, arg);
	fz_catch(ctx)
		err = MuError_Generic;

	fz_drop_context(ctx);

	return err;
}

/**
 * Find the type of a file given its filename extension.
 *
 * @param path      path to the file (in utf8)
 *
 * @return          a valid MuOfficeDocType value, or MuOfficeDocType_Other
 */
MuOfficeDocType MuOfficeLib_getDocTypeFromFileExtension(const char *path)
{
	return /* FIXME */MuOfficeDocType_PDF;
}

/**
 * Return a list of file extensions supported by Mu Office library.
 *
 * @return    comma-delimited list of extensions, without the leading ".".
 *            The caller should free the returned pointer..
 */
char * MuOfficeLib_getSupportedFileExtensions(void)
{
	/* FIXME */
	return NULL;
}

struct MuOfficeDoc
{
	MuOfficeLib *mu;
	fz_context *ctx;
	MuOfficeLoadingProgressFn *progress;
	MuOfficeLoadingErrorFn *error;
	void *cookie;
	char *path;
	char *password;
	mu_semaphore password_sem;
	mu_thread thread;
	int needs_password;
	int aborted;
	fz_document *doc;

	MuOfficePage *pages;
};

struct MuOfficePage
{
	MuOfficePage *next;
	MuOfficeDoc *doc;
	int pageNum;
	void *cookie;
	MuOfficePageUpdateFn *updateFn;
	fz_page *page;
	fz_display_list *list;
};

struct MuOfficeRender
{
	MuOfficePage *page;
	float zoom;
	const MuOfficeBitmap *bitmap;
	int area_valid;
	MuOfficeRenderArea area;
	MuOfficeRenderProgressFn *progress;
	MuError error;
	mu_thread thread;
	void *cookie;
	fz_cookie mu_cookie;
};

static void load_worker(void *arg)
{
	MuOfficeDoc *doc = (MuOfficeDoc *)arg;
	int numPages = 0;
	fz_context *ctx = fz_clone_context(doc->ctx);
	int err = 0;

	if (ctx == NULL)
	{
		return;
	}

	muoffice_doc_lock(doc->mu);

	fz_try(ctx)
	{
		doc->doc = fz_open_document(ctx, doc->path);
		doc->needs_password = fz_needs_password(ctx, doc->doc);
	}
	fz_catch(ctx)
	{
		err = MuOfficeDocErrorType_UnsupportedDocumentType;
		goto fail;
	}

	fz_try(ctx)
	{
		if (doc->needs_password && doc->error)
		{
			do
			{
				doc->error(doc->cookie, MuOfficeDocErrorType_PasswordRequest);
				mu_wait_semaphore(&doc->password_sem);
				if (doc->aborted)
					break;
				doc->needs_password = (fz_authenticate_password(ctx, doc->doc, doc->password) != 0);
				Pal_Mem_free(doc->password);
				doc->password = NULL;
			}
			while (doc->needs_password);
		}

		fz_layout_document(ctx, doc->doc, LAYOUT_W, LAYOUT_H, LAYOUT_EM);

		numPages = fz_count_pages(ctx, doc->doc);
	}
	fz_catch(ctx)
		err = MuOfficeDocErrorType_UnableToLoadDocument;

fail:
	muoffice_doc_unlock(doc->mu);

	if (err)
		doc->error(doc->cookie, err);

	if (doc->progress)
		doc->progress(doc->cookie, numPages, 1);

	fz_drop_context(ctx);
}

/**
 * Load a document
 *
 * Call will return immediately, leaving the document loading
 * in the background
 *
 * @param so         a MuOfficeLib instance
 * @param path       path to the file to load (in utf8)
 * @param progressFn callback for monitoring progress
 * @param errorFn    callback for monitoring errors
 * @param cookie     a pointer to pass back to the callbacks
 * @param pDoc       address for return of a MuOfficeDoc object
 *
 * @return          error indication - 0 for success
 *
 * The progress callback may be called several times, with increasing
 * values of pagesLoaded. Unless MuOfficeDoc_destroy is called,
 * before loading completes, a call with "completed" set to true
 * is guaranteed.
 *
 * Once MuOfficeDoc_destroy is called there will be no
 * further callbacks.
 *
 * Alternatively, in a synchronous context, MuOfficeDoc_getNumPages
 * can be called to wait for loading to complete and return the total
 * number of pages. In this mode of use, progressFn can be NULL. 
 */
MuError MuOfficeLib_loadDocument(	MuOfficeLib               *mu,
					const char                *path,
					MuOfficeLoadingProgressFn *progressFn,
					MuOfficeLoadingErrorFn    *errorFn,
					void                      *cookie,
					MuOfficeDoc              **pDoc)
{
	MuOfficeDoc *doc;
	fz_context *ctx;

	if (mu == NULL || pDoc == NULL)
		return MuOfficeDocErrorType_IllegalArgument;

	*pDoc = NULL;

	doc = Pal_Mem_calloc(1, sizeof(*doc));
	if (doc == NULL)
		return MuOfficeDocErrorType_NoError;

	ctx = mu->ctx;
	doc->mu       = mu;
	doc->ctx      = fz_clone_context(ctx);
	doc->progress = progressFn;
	doc->error    = errorFn;
	doc->cookie   = cookie;
	doc->path     = fz_strdup(ctx, path);
	if (mu_create_semaphore(&doc->password_sem))
		goto fail;

	if (mu_create_thread(&doc->thread, load_worker, doc))
		goto fail;

	*pDoc = doc;

	return MuError_OK;
fail:
	mu_destroy_semaphore(&doc->password_sem);
	Pal_Mem_free(doc);

	return MuError_OOM;
}

/**
 * Provide the password for a document
 *
 * This function should be called to provide a password with a document
 * error of MuOfficeError_PasswordRequired is received.
 *
 * If a password is requested again, this means the password was incorrect.
 *
 * @param doc         the document object
 * @param password    the password (UTF8 encoded)
 * @return            error indication - 0 for success
 */
int MuOfficeDoc_providePassword(MuOfficeDoc *doc, const char *password)
{
	size_t len;

	if (doc->password)
		return MuError_PasswordPending;
	if (!password)
		password = "";

	len = strlen(password);
	doc->password = Pal_Mem_malloc(len+1);
	strcpy(doc->password, password);
	mu_trigger_semaphore(&doc->password_sem);

	return MuError_OK;
}

/**
 * Return the type of an open document
 *
 * @param doc         the document object
 *
 * @return            the document type
 */
MuOfficeDocType MuOfficeDoc_docType(MuOfficeDoc *doc)
{
	return /* FIXME */MuOfficeDocType_PDF;
}

static void
ensure_doc_loaded(MuOfficeDoc *doc)
{
	if (doc == NULL)
		return;

	mu_destroy_thread(&doc->thread);
}

/**
 * Return the number of pages of a document
 *
 * This function waits for document loading to complete before returning
 * the result. It may block the calling thread for a significant period of
 * time. To avoid blocking, this call should be avoided in favour of using
 * the MuOfficeLib_loadDocument callbacks to monitor loading.
 *
 * If background loading fails, the associated error will be returned
 * from this call.
 *
 * @param doc         the document
 * @param pNumPages   address for return of the number of pages
 *
 * @return            error indication - 0 for success
 */
MuError MuOfficeDoc_getNumPages(MuOfficeDoc *doc, int *pNumPages)
{
	fz_context *ctx;
	MuError err = MuError_OK;

	if (doc == NULL)
	{
		*pNumPages = 0;
		return MuError_BadNull;
	}

	ensure_doc_loaded(doc);

	ctx = doc->ctx;

	fz_try(ctx)
	{
		*pNumPages = fz_count_pages(ctx, doc->doc);
	}
	fz_catch(ctx)
	{
		err = MuError_Generic;
	}

	return err;
}

/**
 * Determine if the document has been modified
 *
 * @param doc         the document
 *
 * @return            modified flag
 */
int MuOfficeDoc_hasBeenModified(MuOfficeDoc *doc)
{
	fz_context *ctx;
	pdf_document *pdoc;
	int modified = 0;

	if (doc == NULL)
		return 0;

	ensure_doc_loaded(doc);

	ctx = doc->ctx;
	pdoc = pdf_specifics(ctx, doc->doc);

	if (pdoc == NULL)
		return 0;

	fz_try(ctx)
		modified = pdf_has_unsaved_changes(ctx, pdoc);
	fz_catch(ctx)
		modified = 0;

	return modified;
}

/**
 * Start a save operation
 *
 * @param doc         the document
 * @param path        path of the file to which to save
 * @param resultFn    callback used to report completion
 * @param cookie      a pointer to pass to the callback
 *
 * @return            error indication - 0 for success
 */
MuError MuOfficeDoc_save(	MuOfficeDoc          *doc,
				const char              *path,
				MuOfficeSaveResultFn *resultFn,
				void                    *cookie)
{
	return MuError_NotImplemented; /* FIXME */
}

/**
 * Stop a document loading. The document is not destroyed, but
 * no further content will be read from the file.
 *
 * @param doc       the MuOfficeDoc object
 */
void MuOfficeDoc_abortLoad(MuOfficeDoc *doc)
{
	fz_context *ctx;

	if (doc == NULL)
		return;

	ctx = doc->ctx;
	doc->aborted = 1;
	mu_trigger_semaphore(&doc->password_sem);
}

/**
 * Destroy a MuOfficeDoc object. Loading of the document is shutdown
 * and no further callbacks will be issued for the specified object.
 *
 * @param doc       the MuOfficeDoc object
 */
void MuOfficeDoc_destroy(MuOfficeDoc *doc)
{
	MuOfficeDoc_abortLoad(doc);
	mu_destroy_thread(&doc->thread);
	mu_destroy_semaphore(&doc->password_sem);

	fz_drop_document(doc->ctx, doc->doc);
	fz_drop_context(doc->ctx);
	Pal_Mem_free(doc->path);
	Pal_Mem_free(doc);
}

/**
 * Get a page of a document
 *
 * @param doc          the document object
 * @param pageNumber   the number of the page to load (lying in the
 *                     range 0 to one less than the number of pages)
 * @param updateFn     Function to be called back when the page updates
 * @param cookie       Opaque value to pass for any updates
 * @param pPage        Address for return of the page object
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficeDoc_getPage(	MuOfficeDoc          *doc,
				int                   pageNumber,
				MuOfficePageUpdateFn *updateFn,
				void                 *cookie,
				MuOfficePage        **pPage)
{
	MuOfficePage *page;
	MuError err = MuError_OK;
	fz_context *ctx;

	if (!doc)
		return MuError_BadNull;
	if (!pPage)
		return MuError_OK;

	*pPage = NULL;

	ensure_doc_loaded(doc);
	ctx = doc->ctx;

	page = Pal_Mem_calloc(1, sizeof(*page));
	if (page == NULL)
		return MuError_OOM;

	muoffice_doc_lock(doc->mu);

	fz_try(ctx)
	{
		page->doc = doc;
		page->pageNum = pageNumber;
		page->cookie = cookie;
		page->updateFn = updateFn;
		page->page = fz_load_page(doc->ctx, doc->doc, pageNumber);
		page->next = doc->pages;
		doc->pages = page;
		*pPage = page;
	}
	fz_catch(ctx)
	{
		Pal_Mem_free(page);
		err = MuError_Generic;
	}

	muoffice_doc_unlock(doc->mu);

	return err;
}

/**
 * Perform MuPDF native operations on a given document.
 *
 * The function is called with fz_context and fz_document
 * values that can be safely used (i.e. the context is
 * cloned/dropped appropriately around the function, and
 * locking is used to ensure that no other threads are
 * simultaneously using the document). Functions can
 * signal errors by fz_throw-ing.
 *
 * Due to the locking, it is best to ensure that as little
 * time is taken here as possible (i.e. if you fetch some
 * data and then spend a long time processing it, it is
 * probably best to fetch the data using MuOfficeDoc_run
 * and then process it outside). This avoids potentially
 * blocking the UI.
 *
 * @param doc          the document object.
 * @param fn           the function to call with fz_context/fz_document
 *                     values.
 * @param arg          Opaque data pointer.
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficeDoc_run(MuOfficeDoc *doc, void (*fn)(fz_context *ctx, fz_document *doc, void *arg), void *arg)
{
	fz_context *ctx;
	MuError err = MuError_OK;

	if (doc == NULL)
		return MuError_BadNull;
	if (fn == NULL)
		return err;

	ensure_doc_loaded(doc);

	ctx = fz_clone_context(doc->mu->ctx);
	if (ctx == NULL)
		return MuError_OOM;

	muoffice_doc_lock(doc->mu);

	fz_try(ctx)
		fn(ctx, doc->doc, arg);
	fz_catch(ctx)
		err = MuError_Generic;

	muoffice_doc_unlock(doc->mu);

	fz_drop_context(ctx);

	return err;
}

/**
 * Destroy a page object
 *
 * Note this does not delete or remove the page from the document.
 * It simply destroys the page object which is merely a reference
 * to the page.
 *
 * @param page         the page object
 */
void MuOfficePage_destroy(MuOfficePage *page)
{
	MuOfficeDoc *doc;
	MuOfficePage **ptr;

	if (!page)
		return;

	/* Unlink page from doc */
	doc = page->doc;
	ptr = &doc->pages;
	while (*ptr && *ptr != page)
		ptr = &(*ptr)->next;
	assert(*ptr);
	*ptr = page->next;

	fz_drop_page(doc->ctx, page->page);
	fz_drop_display_list(doc->ctx, page->list);
	fz_free(doc->ctx, page);
}

/**
 * Get the size of a page in pixels
 *
 * This returns the size of the page in pixels. Pages can be rendered
 * with a zoom factor. The returned value is the size of bitmap
 * appropriate for rendering with a zoom of 1.0 and corresponds to
 * 90 dpi. The returned values are not necessarily whole numbers.
 *
 * @param page         the page object
 * @param pWidth       address for return of the width
 * @param pHeight      address for return of the height
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_getSize(	MuOfficePage *page,
				float        *pWidth,
				float        *pHeight)
{
	MuOfficeDoc *doc;
	fz_rect rect;

	if (!page)
		return MuError_BadNull;
	doc = page->doc;
	if (!doc)
		return MuError_BadNull;

	rect = fz_bound_page(doc->ctx, page->page);

	/* MuPDF measures in points (72ths of an inch). This API wants
	 * 90ths of an inch, so adjust. */

	if (pWidth)
		*pWidth = 90 * (rect.x1 - rect.x0) / 72;
	if (pHeight)
		*pHeight = 90 * (rect.y1 - rect.y0) / 72;

	return MuError_OK;
}

/**
 * Return the zoom factors necessary to render at to a given
 * size in pixels. (deprecated)
 *
 * @param page         the page object
 * @param width        the desired width
 * @param height       the desired height
 * @param pXZoom       Address for return of zoom necessary to fit width
 * @param pYZoom       Address for return of zoom necessary to fit height
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_calculateZoom(	MuOfficePage *page,
					int           width,
					int           height,
					float	     *pXZoom,
					float        *pYZoom)
{
	MuOfficeDoc *doc;
	fz_rect rect;
	float w, h;

	if (!page)
		return MuError_BadNull;
	doc = page->doc;
	if (!doc)
		return MuError_BadNull;

	rect = fz_bound_page(doc->ctx, page->page);

	/* MuPDF measures in points (72ths of an inch). This API wants
	 * 90ths of an inch, so adjust. */
	w = 90 * (rect.x1 - rect.x0) / 72;
	h = 90 * (rect.y1 - rect.y0) / 72;

	if (pXZoom)
		*pXZoom = width/w;
	if (pYZoom)
		*pYZoom = height/h;

	return MuError_OK;
}

/**
 * Get the size of a page in pixels for a specified zoom factor
 * (deprecated)
 *
 * This returns the size of bitmap that should be used to display
 * the entire page at the given zoom factor. A zoom of 1.0
 * corresponds to 90 dpi.
 *
 * @param page         the page object
 * @param zoom         the zoom factor
 * @param pWidth       address for return of the width
 * @param pHeight      address for return of the height
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_getSizeForZoom(	MuOfficePage *page,
					float         zoom,
					int          *pWidth,
					int          *pHeight)
{
	MuOfficeDoc *doc;
	fz_rect rect;
	float w, h;

	if (!page)
		return MuError_BadNull;
	doc = page->doc;
	if (!doc)
		return MuError_BadNull;

	rect = fz_bound_page(doc->ctx, page->page);

	/* MuPDF measures in points (72ths of an inch). This API wants
	 * 90ths of an inch, so adjust. */
	w = 90 * (rect.x1 - rect.x0) / 72;
	h = 90 * (rect.y1 - rect.y0) / 72;

	if (pWidth)
		*pWidth = (int)(w * zoom + 0.5f);
	if (pHeight)
		*pHeight = (int)(h * zoom + 0.5f);

	return MuError_OK;
}

/**
 * Perform MuPDF native operations on a given page.
 *
 * The function is called with fz_context and fz_page
 * values that can be safely used (i.e. the context is
 * cloned/dropped appropriately around the function, and
 * locking is used to ensure that no other threads are
 * simultaneously using the document). Functions can
 * signal errors by fz_throw-ing.
 *
 * Due to the locking, it is best to ensure that as little
 * time is taken here as possible (i.e. if you fetch some
 * data and then spend a long time processing it, it is
 * probably best to fetch the data using MuOfficePage_run
 * and then process it outside). This avoids potentially
 * blocking the UI.
 *
 * @param page         the page object.
 * @param fn           the function to call with fz_context/fz_document
 *                     values.
 * @param arg          Opaque data pointer.
 *
 * @return             error indication - 0 for success
 */
MuError MuOfficePage_run(MuOfficePage *page, void (*fn)(fz_context *ctx, fz_page *page, void *arg), void *arg)
{
	fz_context *ctx;
	MuError err = MuError_OK;

	if (page == NULL)
		return MuError_BadNull;
	if (fn == NULL)
		return err;

	ctx = fz_clone_context(page->doc->mu->ctx);
	if (ctx == NULL)
		return MuError_OOM;

	muoffice_doc_lock(page->doc->mu);

	fz_try(ctx)
		fn(ctx, page->page, arg);
	fz_catch(ctx)
		err = MuError_Generic;

	muoffice_doc_unlock(page->doc->mu);

	fz_drop_context(ctx);

	return err;
}

static void render_worker(void *arg)
{
	MuOfficeRender *render = (MuOfficeRender *)arg;
	MuOfficePage *page = render->page;
	fz_context *ctx = fz_clone_context(page->doc->ctx);
	int err = 0;
	fz_pixmap *pixmap = NULL;
	fz_device *dev = NULL;
	float scalex;
	float scaley;
	fz_rect page_bounds;
	int locked = 0;

	if (ctx == NULL)
		return;

	fz_var(pixmap);
	fz_var(dev);
	fz_var(locked);

	fz_try(ctx)
	{
		if (page->list == NULL)
		{
			muoffice_doc_lock(page->doc->mu);
			locked = 1;
			page->list = fz_new_display_list_from_page(ctx, page->page);
			locked = 0;
			muoffice_doc_unlock(page->doc->mu);
		}
		/* Make a pixmap from the bitmap */
		if (!render->area_valid)
		{
			render->area.renderArea.x = 0;
			render->area.renderArea.y = 0;
			render->area.renderArea.width = render->bitmap->width;
			render->area.renderArea.height = render->bitmap->height;
		}
		pixmap = fz_new_pixmap_with_data(ctx,
						fz_device_rgb(ctx),
						render->area.renderArea.width,
						render->area.renderArea.height,
						NULL,
						1,
						render->bitmap->lineSkip,
						((unsigned char *)render->bitmap->memptr) +
							render->bitmap->lineSkip * ((int)render->area.renderArea.x + (int)render->area.origin.x) +
							4 * ((int)render->area.renderArea.y + (int)render->area.origin.y));
		/* Be a bit clever with the scaling to make sure we get
		 * integer width/heights. First calculate the target
		 * width/height. */
		page_bounds = fz_bound_page(ctx, render->page->page);
		scalex = (int)(90 * render->zoom * (page_bounds.x1 - page_bounds.x0) / 72 + 0.5f);
		scaley = (int)(90 * render->zoom * (page_bounds.y1 - page_bounds.y0) / 72 + 0.5f);
		/* Now calculate the actual scale factors required */
		scalex /= (page_bounds.x1 - page_bounds.x0);
		scaley /= (page_bounds.y1 - page_bounds.y0);
		/* Render the list */
		fz_clear_pixmap_with_value(ctx, pixmap, 0xFF);
		dev = fz_new_draw_device(ctx, fz_post_scale(fz_translate(-page_bounds.x0, -page_bounds.y0), scalex, scaley), pixmap);
		fz_run_display_list(ctx, page->list, dev, fz_identity, fz_infinite_rect, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_pixmap(ctx, pixmap);
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		if (locked)
			muoffice_doc_unlock(page->doc->mu);
		err = MuError_Generic;
		goto fail;
	}

fail:
	if (render->progress)
		render->progress(render->cookie, err);
	render->error = err;

	fz_drop_context(ctx);
}

/**
 * Schedule the rendering of an area of document page to
 * an area of a bitmap.
 *
 * The alignment between page and bitmap is defined by specifying
 * document's origin within the bitmap, possibly either positive or
 * negative. A render object is returned via which the process can
 * be monitored or terminated.
 *
 * The progress function is called exactly once per render in either
 * the success or failure case.
 *
 * Note that, since a render object represents a running thread that
 * needs access to the page, document, and library objects, it is important
 * to call MuOfficeRender_destroy, not only before using or deallocating
 * the bitmap, but also before calling MuOfficePage_destroy, etc..
 *
 * @param page              the page to render
 * @param zoom              the zoom factor
 * @param bitmap            the bitmap
 * @param area              area to render
 * @param progressFn        the progress callback function
 * @param cookie            a pointer to pass to the callback function
 * @param pRender           Address for return of the render object
 *
 * @return                  error indication - 0 for success
 */
MuError MuOfficePage_render(	MuOfficePage             *page,
				float                     zoom,
			const	MuOfficeBitmap           *bitmap,
			const	MuOfficeRenderArea       *area,
				MuOfficeRenderProgressFn *progressFn,
				void                     *cookie,
				MuOfficeRender          **pRender)
{
	MuOfficeRender *render;
	MuOfficeDoc *doc;
	fz_context *ctx;

	if (!pRender)
		return MuError_BadNull;
	*pRender = NULL;
	if (!page)
		return MuError_BadNull;
	doc = page->doc;
	ctx = doc->ctx;

	render = Pal_Mem_calloc(1, sizeof(*render));
	if (render == NULL)
		return MuError_OOM;

	render->page = page;
	render->zoom = zoom;
	render->bitmap = bitmap;
	if (area)
	{
		render->area = *area;
		render->area_valid = 1;
	}
	else
	{
		render->area_valid = 0;
	}
	render->progress = progressFn;
	render->cookie = cookie;

	if (mu_create_thread(&render->thread, render_worker, render))
	{
		Pal_Mem_free(render);
		return MuError_OOM;
	}

	*pRender = render;

	return MuError_OK;
}

/**
 * Destroy a render
 *
 * This call destroys a MuOfficeRender object, aborting any current
 * render.
 *
 * This call is intended to support an app dealing with a user quickly
 * flicking through document pages. A render may be scheduled but, before
 * completion, be found not to be needed. In that case the bitmap will
 * need to be reused, which requires any existing render to be aborted.
 * The call to MuOfficeRender_destroy will cut short the render and
 * allow the bitmap to be reused immediately.
 *
 * @note If an active render thread is destroyed, it will be aborted.
 * While fast, this is not an instant operation. For maximum
 * responsiveness, it is best to 'abort' as soon as you realise you
 * don't need the render, and to destroy when you get the callback.
 *
 * @param render           The render object
 */
void MuOfficeRender_destroy(MuOfficeRender *render)
{
	if (!render)
		return;

	MuOfficeRender_abort(render);
	mu_destroy_thread(&render->thread);
	Pal_Mem_free(render);
}

/**
 * Abort a render
 *
 * This call aborts any rendering currently underway. The 'render
 * complete' callback (if any) given when the render was created will
 * still be called. If a render has completed, this call will have no
 * effect.
 *
 * This call will not block to wait for the render thread to stop, but
 * will cause it to stop as soon as it can in the background.
 *
 * @note It is important not to start any new render to the same bitmap
 * until the callback comes in (or until waitUntilComplete returns), as
 * otherwise you can have multiple renders drawing to the same bitmap
 * with unpredictable consequences.
 *
 * @param render           The render object to abort
 */
void MuOfficeRender_abort(MuOfficeRender *render)
{
	if (render)
		render->mu_cookie.abort = 1;
}

/**
 * Wait for a render to complete.
 *
 * This call will not return until rendering is complete, so on return
 * the bitmap will contain the page image (assuming the render didn't
 * run into an error condition) and will not be used further by any
 * background processing. Any error during rendering will be returned
 * from this function.
 *
 * This call may block the calling thread for a significant period of
 * time. To avoid blocking, supply a progress-monitoring callback
 * function to MuOfficePage_render.
 *
 * @param render           The render object to destroy
 * @return render error condition - 0 for no error.
 */
MuError MuOfficeRender_waitUntilComplete(MuOfficeRender *render)
{
	if (!render)
		return MuError_OK;

	mu_destroy_thread(&render->thread);

	return render->error;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/helpers/mu-threads.h"

#ifdef DISABLE_MUTHREADS

#include <stdlib.h>

/* Null implementation. Just error out. */

int mu_create_semaphore(mu_semaphore *sem)
{
	return 1; /* Just Error */
}

void mu_destroy_semaphore(mu_semaphore *sem)
{
}

int mu_trigger_semaphore(mu_semaphore *sem)
{
	abort();
	return 1;
}

int mu_wait_semaphore(mu_semaphore *sem)
{
	abort();
	return 1;
}

int mu_create_thread(mu_thread *th, mu_thread_fn *fn, void *arg)
{
	return 1;
}

void mu_destroy_thread(mu_thread *th)
{
}

int mu_create_mutex(mu_mutex *mutex)
{
	return 1;
}

void mu_destroy_mutex(mu_mutex *mutex)
{
}

void mu_lock_mutex(mu_mutex *mutex)
{
	abort();
}

void mu_unlock_mutex(mu_mutex *mutex)
{
	abort();
}

#elif MU_THREAD_IMPL_TYPE == 1

/* Windows threads */
int mu_create_semaphore(mu_semaphore *sem)
{
	sem->handle = CreateSemaphore(NULL, 0, 1, NULL);
	return (sem->handle == NULL);
}

void mu_destroy_semaphore(mu_semaphore *sem)
{
	if (sem->handle == NULL)
		return;
	/* We can't sensibly handle this failing */
	(void)CloseHandle(sem->handle);
}

int mu_trigger_semaphore(mu_semaphore *sem)
{
	if (sem->handle == NULL)
		return 0;
	/* We can't sensibly handle this failing */
	return !ReleaseSemaphore(sem->handle, 1, NULL);
}

int mu_wait_semaphore(mu_semaphore *sem)
{
	if (sem->handle == NULL)
		return 0;
	/* We can't sensibly handle this failing */
	return !WaitForSingleObject(sem->handle, INFINITE);
}

static DWORD WINAPI thread_starter(LPVOID arg)
{
	mu_thread *th = (mu_thread *)arg;

	th->fn(th->arg);

	return 0;
}

int mu_create_thread(mu_thread *th, mu_thread_fn *fn, void *arg)
{
	th->fn = fn;
	th->arg = arg;
	th->handle = CreateThread(NULL, 0, thread_starter, th, 0, NULL);

	return (th->handle == NULL);
}

void mu_destroy_thread(mu_thread *th)
{
	if (th->handle == NULL)
		return;
	/* We can't sensibly handle this failing */
	(void)WaitForSingleObject(th->handle, INFINITE);
	(void)CloseHandle(th->handle);
	th->handle = NULL;
}

int mu_create_mutex(mu_mutex *mutex)
{
	InitializeCriticalSection(&mutex->mutex);
	return 0; /* Magic function, never fails */
}

void mu_destroy_mutex(mu_mutex *mutex)
{
	const static CRITICAL_SECTION empty = { 0 };
	if (memcmp(&mutex->mutex, &empty, sizeof(empty)) == 0)
		return;
	DeleteCriticalSection(&mutex->mutex);
	mutex->mutex = empty;
}

void mu_lock_mutex(mu_mutex *mutex)
{
	EnterCriticalSection(&mutex->mutex);
}

void mu_unlock_mutex(mu_mutex *mutex)
{
	LeaveCriticalSection(&mutex->mutex);
}

#elif MU_THREAD_IMPL_TYPE == 2

/*
	PThreads - without working unnamed semaphores.

	Neither ios nor OSX supports unnamed semaphores.
	Named semaphores are a pain to use, so we implement
	our own semaphores using condition variables and
	mutexes.
*/

#include <string.h>

int
mu_create_semaphore(mu_semaphore *sem)
{
	int scode;

	sem->count = 0;
	scode = pthread_mutex_init(&sem->mutex, NULL);
	if (scode == 0)
	{
		scode = pthread_cond_init(&sem->cond, NULL);
		if (scode)
			pthread_mutex_destroy(&sem->mutex);
	}
	if (scode)
		memset(sem, 0, sizeof(*sem));
	return scode;
}

void
mu_destroy_semaphore(mu_semaphore *sem)
{
	const static mu_semaphore empty = { 0 };

	if (memcmp(sem, &empty, sizeof(empty)) == 0)
		return;
	(void)pthread_cond_destroy(&sem->cond);
	(void)pthread_mutex_destroy(&sem->mutex);
	*sem = empty;
}

int
mu_wait_semaphore(mu_semaphore *sem)
{
	int scode, scode2;

	scode = pthread_mutex_lock(&sem->mutex);
	if (scode)
		return scode;
	while (sem->count == 0) {
		scode = pthread_cond_wait(&sem->cond, &sem->mutex);
		if (scode)
			break;
	}
	if (scode == 0)
		--sem->count;
	scode2 = pthread_mutex_unlock(&sem->mutex);
	if (scode == 0)
		scode = scode2;
	return scode;
}

int
mu_trigger_semaphore(mu_semaphore * sem)
{
	int scode, scode2;

	scode = pthread_mutex_lock(&sem->mutex);
	if (scode)
		return scode;
	if (sem->count++ == 0)
		scode = pthread_cond_signal(&sem->cond);
	scode2 = pthread_mutex_unlock(&sem->mutex);
	if (scode == 0)
		scode = scode2;
	return scode;
}

static void *thread_starter(void *arg)
{
	mu_thread *th = (mu_thread *)arg;

	th->fn(th->arg);

	return NULL;
}

int mu_create_thread(mu_thread *th, mu_thread_fn *fn, void *arg)
{
	th->fn = fn;
	th->arg = arg;
	return pthread_create(&th->thread, NULL, thread_starter, th);
}

void mu_destroy_thread(mu_thread *th)
{
	const static mu_thread empty; /* static objects are always initialized to zero */

	if (memcmp(th, &empty, sizeof(empty)) == 0)
		return;

	(void)pthread_join(th->thread, NULL);
	*th = empty;
}

int mu_create_mutex(mu_mutex *mutex)
{
	return pthread_mutex_init(&mutex->mutex, NULL);
}

void mu_destroy_mutex(mu_mutex *mutex)
{
	const static mu_mutex empty; /* static objects are always initialized to zero */

	if (memcmp(mutex, &empty, sizeof(empty)) == 0)
		return;

	(void)pthread_mutex_destroy(&mutex->mutex);
	*mutex = empty;
}

void mu_lock_mutex(mu_mutex *mutex)
{
	(void)pthread_mutex_lock(&mutex->mutex);
}

void mu_unlock_mutex(mu_mutex *mutex)
{
	(void)pthread_mutex_unlock(&mutex->mutex);
}

#else
#error Unknown MU_THREAD_IMPL_TYPE setting
#endif







mupdf-1.21.1-source/source/helpers/pkcs7/pkcs7-openssl.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include "mupdf/helpers/pkcs7-openssl.h"

#ifndef HAVE_LIBCRYPTO

pdf_pkcs7_signer *
pkcs7_openssl_read_pfx(fz_context *ctx, const char *pfile, const char *pw)
{
	fz_throw(ctx, FZ_ERROR_GENERIC, "No OpenSSL support.");
}

pdf_pkcs7_verifier *
pkcs7_openssl_new_verifier(fz_context *ctx)
{
	fz_throw(ctx, FZ_ERROR_GENERIC, "No OpenSSL support.");
}

#else

#include <limits.h>
#include <string.h>

/* Generated from resources/certs/AdobeCA.p7c */
static const char AdobeCA_p7c[] = {
48,130,4,208,6,9,42,134,72,134,247,13,1,7,2,160,130,4,193,48,130,4,189,2,
1,1,49,0,48,11,6,9,42,134,72,134,247,13,1,7,1,160,130,4,165,48,130,4,161,
48,130,3,137,160,3,2,1,2,2,4,62,28,189,40,48,13,6,9,42,134,72,134,247,13,
1,1,5,5,0,48,105,49,11,48,9,6,3,85,4,6,19,2,85,83,49,35,48,33,6,3,85,4,10,
19,26,65,100,111,98,101,32,83,121,115,116,101,109,115,32,73,110,99,111,114,
112,111,114,97,116,101,100,49,29,48,27,6,3,85,4,11,19,20,65,100,111,98,101,
32,84,114,117,115,116,32,83,101,114,118,105,99,101,115,49,22,48,20,6,3,85,
4,3,19,13,65,100,111,98,101,32,82,111,111,116,32,67,65,48,30,23,13,48,51,
48,49,48,56,50,51,51,55,50,51,90,23,13,50,51,48,49,48,57,48,48,48,55,50,51,
90,48,105,49,11,48,9,6,3,85,4,6,19,2,85,83,49,35,48,33,6,3,85,4,10,19,26,
65,100,111,98,101,32,83,121,115,116,101,109,115,32,73,110,99,111,114,112,
111,114,97,116,101,100,49,29,48,27,6,3,85,4,11,19,20,65,100,111,98,101,32,
84,114,117,115,116,32,83,101,114,118,105,99,101,115,49,22,48,20,6,3,85,4,
3,19,13,65,100,111,98,101,32,82,111,111,116,32,67,65,48,130,1,34,48,13,6,
9,42,134,72,134,247,13,1,1,1,5,0,3,130,1,15,0,48,130,1,10,2,130,1,1,0,204,
79,84,132,247,167,162,231,51,83,127,63,156,18,136,107,44,153,71,103,126,15,
30,185,173,20,136,249,195,16,216,29,240,240,213,159,105,10,47,89,53,176,204,
108,169,76,156,21,160,159,206,32,191,160,207,84,226,224,32,102,69,63,57,134,
56,126,156,196,142,7,34,198,36,246,1,18,176,53,223,85,234,105,144,176,219,
133,55,30,226,78,7,178,66,161,106,19,105,160,102,234,128,145,17,89,42,155,
8,121,90,32,68,45,201,189,115,56,139,60,47,224,67,27,93,179,11,240,175,53,
26,41,254,239,166,146,221,129,76,157,61,89,142,173,49,60,64,126,155,145,54,
6,252,226,92,141,209,141,38,213,92,69,207,175,101,63,177,170,210,98,150,244,
168,56,234,186,96,66,244,244,28,74,53,21,206,248,78,34,86,15,149,24,197,248,
150,159,159,251,176,183,120,37,233,128,107,189,214,10,240,198,116,148,157,
243,15,80,219,154,119,206,75,112,131,35,141,160,202,120,32,68,92,60,84,100,
241,234,162,48,25,159,234,76,6,77,6,120,75,94,146,223,34,210,201,103,179,
122,210,1,2,3,1,0,1,163,130,1,79,48,130,1,75,48,17,6,9,96,134,72,1,134,248,
66,1,1,4,4,3,2,0,7,48,129,142,6,3,85,29,31,4,129,134,48,129,131,48,129,128,
160,126,160,124,164,122,48,120,49,11,48,9,6,3,85,4,6,19,2,85,83,49,35,48,
33,6,3,85,4,10,19,26,65,100,111,98,101,32,83,121,115,116,101,109,115,32,73,
110,99,111,114,112,111,114,97,116,101,100,49,29,48,27,6,3,85,4,11,19,20,65,
100,111,98,101,32,84,114,117,115,116,32,83,101,114,118,105,99,101,115,49,
22,48,20,6,3,85,4,3,19,13,65,100,111,98,101,32,82,111,111,116,32,67,65,49,
13,48,11,6,3,85,4,3,19,4,67,82,76,49,48,43,6,3,85,29,16,4,36,48,34,128,15,
50,48,48,51,48,49,48,56,50,51,51,55,50,51,90,129,15,50,48,50,51,48,49,48,
57,48,48,48,55,50,51,90,48,11,6,3,85,29,15,4,4,3,2,1,6,48,31,6,3,85,29,35,
4,24,48,22,128,20,130,183,56,74,147,170,155,16,239,128,187,217,84,226,241,
15,251,128,156,222,48,29,6,3,85,29,14,4,22,4,20,130,183,56,74,147,170,155,
16,239,128,187,217,84,226,241,15,251,128,156,222,48,12,6,3,85,29,19,4,5,48,
3,1,1,255,48,29,6,9,42,134,72,134,246,125,7,65,0,4,16,48,14,27,8,86,54,46,
48,58,52,46,48,3,2,4,144,48,13,6,9,42,134,72,134,247,13,1,1,5,5,0,3,130,1,
1,0,50,218,159,67,117,193,250,111,201,111,219,171,29,54,55,62,188,97,25,54,
183,2,60,29,35,89,152,108,158,238,77,133,231,84,200,32,31,167,212,187,226,
191,0,119,125,36,107,112,47,92,193,58,118,73,181,211,224,35,132,42,113,106,
34,243,193,39,41,152,21,246,53,144,228,4,76,195,141,188,159,97,28,231,253,
36,140,209,68,67,140,22,186,155,77,165,212,53,47,188,17,206,189,247,81,55,
141,159,144,228,20,241,24,63,190,233,89,18,53,249,51,146,243,158,224,213,
107,154,113,155,153,75,200,113,195,225,177,97,9,196,229,250,145,240,66,58,
55,125,52,249,114,232,205,170,98,28,33,233,213,244,130,16,227,123,5,182,45,
104,86,11,126,126,146,44,111,77,114,130,12,237,86,116,178,157,185,171,45,
43,29,16,95,219,39,117,112,143,253,29,215,226,2,160,121,229,28,229,255,175,
100,64,81,45,158,155,71,219,66,165,124,31,194,166,72,176,215,190,146,105,
77,164,246,41,87,197,120,17,24,220,135,81,202,19,178,98,157,79,43,50,189,
49,165,193,250,82,171,5,136,200,49,0
};

#include "openssl/err.h"
#include "openssl/bio.h"
#include "openssl/asn1.h"
#include "openssl/x509.h"
#include "openssl/x509v3.h"
#include "openssl/err.h"
#include "openssl/objects.h"
#include "openssl/pem.h"
#include "openssl/pkcs7.h"
#include "openssl/pkcs12.h"
#include "openssl/opensslv.h"

#ifndef OPENSSL_VERSION_NUMBER
#warning detect version of openssl at compile time
#endif

#if defined(LIBRESSL_VERSION_NUMBER) && LIBRESSL_VERSION_NUMBER < 0x3060000fL

static inline const STACK_OF(PKCS12_SAFEBAG) *
PKCS12_SAFEBAG_get0_safes(const PKCS12_SAFEBAG *bag)
{
	return (OBJ_obj2nid(bag->type) == NID_safeContentsBag) ? bag->value.safes : NULL;
}

static inline const PKCS8_PRIV_KEY_INFO *
PKCS12_SAFEBAG_get0_p8inf(const PKCS12_SAFEBAG *bag)
{
	return (OBJ_obj2nid(bag->type) == NID_keyBag) ? bag->value.keybag : NULL;
}

#endif

typedef struct
{
	fz_context *ctx;
	fz_stream *stm;
} BIO_stream_data;

static int stream_read(BIO *b, char *buf, int size)
{
	BIO_stream_data *data = (BIO_stream_data *)BIO_get_data(b);
	size_t read = 0;

	fz_try(data->ctx)
		read = fz_read(data->ctx, data->stm, (unsigned char *) buf, size);
	fz_catch(data->ctx)
		return -1;

	return (int)read;
}

static long stream_ctrl(BIO *b, int cmd, long arg1, void *arg2)
{
	BIO_stream_data *data = (BIO_stream_data *)BIO_get_data(b);
	long ret;
	switch (cmd)
	{
	case BIO_C_FILE_SEEK:
		fz_try(data->ctx)
		{
			fz_seek(data->ctx, data->stm, arg1, SEEK_SET);
			ret = fz_tell(data->ctx, data->stm);
		}
		fz_catch(data->ctx)
			return -1;
		return ret;
	default:
		return 1;
	}
}

static int stream_new(BIO *b)
{
	BIO_stream_data *data = (BIO_stream_data *)malloc(sizeof(BIO_stream_data));
	if (!data)
		return 0;

	data->ctx = NULL;
	data->stm = NULL;

	BIO_set_init(b, 1);
	BIO_set_data(b, data);
	BIO_clear_flags(b, INT_MAX);

	return 1;
}

static int stream_free(BIO *b)
{
	if (b == NULL)
		return 0;

	free(BIO_get_data(b));
	BIO_set_data(b, NULL);
	BIO_set_init(b, 0);
	BIO_clear_flags(b, INT_MAX);

	return 1;
}

static long stream_callback_ctrl(BIO *b, int cmd, bio_info_cb *fp)
{
	return 1;
}

static BIO *BIO_new_stream(fz_context *ctx, fz_stream *stm)
{
	static BIO_METHOD *methods = NULL;
	BIO *bio;
	BIO_stream_data *data;

	if (!methods)
	{
		methods = BIO_meth_new(BIO_TYPE_NONE, "segment reader");
		if (!methods)
			return NULL;

		BIO_meth_set_read(methods, stream_read);
		BIO_meth_set_ctrl(methods, stream_ctrl);
		BIO_meth_set_create(methods, stream_new);
		BIO_meth_set_destroy(methods, stream_free);
		BIO_meth_set_callback_ctrl(methods, stream_callback_ctrl);
	}

	bio = BIO_new(methods);
	data = BIO_get_data(bio);
	data->ctx = ctx;
	data->stm = stm;

	return bio;
}

static int verify_callback(int ok, X509_STORE_CTX *ctx)
{
	int err, depth;

	err = X509_STORE_CTX_get_error(ctx);
	depth = X509_STORE_CTX_get_error_depth(ctx);

	if (!ok && depth >= 6)
	{
		X509_STORE_CTX_set_error(ctx, X509_V_ERR_CERT_CHAIN_TOO_LONG);
	}

	switch (err)
	{
	case X509_V_ERR_INVALID_PURPOSE:
	case X509_V_ERR_CERT_HAS_EXPIRED:
	case X509_V_ERR_KEYUSAGE_NO_CERTSIGN:
		X509_STORE_CTX_set_error(ctx, X509_V_OK);
		ok = 1;
		break;

	default:
		break;
	}

	return ok;
}

/* Get the certificates from a PKCS7 object */
static STACK_OF(X509) *pk7_certs(PKCS7 *pk7)
{
	if (pk7 == NULL || pk7->d.ptr == NULL)
		return NULL;

	if (PKCS7_type_is_signed(pk7))
		return pk7->d.sign->cert;
	else if (PKCS7_type_is_signedAndEnveloped(pk7))
		return pk7->d.signed_and_enveloped->cert;
	else
		return NULL;
}

/* Get the signing certificate from a PKCS7 object */
static X509 *pk7_signer(STACK_OF(X509) *certs, PKCS7_SIGNER_INFO *si)
{
	PKCS7_ISSUER_AND_SERIAL *ias = si->issuer_and_serial;
	if (certs == NULL)
		return NULL;

	return X509_find_by_issuer_and_serial(certs, ias->issuer, ias->serial);
}

static pdf_signature_error pk7_verify_sig(PKCS7 *p7, BIO *detached)
{
	BIO *p7bio=NULL;
	char readbuf[1024*4];
	int res = PDF_SIGNATURE_ERROR_UNKNOWN;
	int i;
	STACK_OF(PKCS7_SIGNER_INFO) *sk;

	ERR_clear_error();

	p7bio = PKCS7_dataInit(p7, detached);
	if (!p7bio)
		goto exit;

	/* We now have to 'read' from p7bio to calculate digests etc. */
	while (BIO_read(p7bio, readbuf, sizeof(readbuf)) > 0)
		;

	/* We can now verify signatures */
	sk = PKCS7_get_signer_info(p7);
	if (sk == NULL || sk_PKCS7_SIGNER_INFO_num(sk) <= 0)
	{
		/* there are no signatures on this data */
		res = PDF_SIGNATURE_ERROR_NO_SIGNATURES;
		goto exit;
	}

	for (i=0; i<sk_PKCS7_SIGNER_INFO_num(sk); i++)
	{
		int rc;
		PKCS7_SIGNER_INFO *si = sk_PKCS7_SIGNER_INFO_value(sk, i);
		X509 *x509 = pk7_signer(pk7_certs(p7), si);

		/* were we able to find the cert in passed to us */
		if (x509 == NULL)
			goto exit;

		rc = PKCS7_signatureVerify(p7bio, p7, si, x509);
		if (rc > 0)
		{
			res = PDF_SIGNATURE_ERROR_OKAY;
		}
		else
		{
			long err = ERR_GET_REASON(ERR_get_error());
			switch (err)
			{
			case PKCS7_R_DIGEST_FAILURE:
				res = PDF_SIGNATURE_ERROR_DIGEST_FAILURE;
				break;
			default:
				break;
			}
			goto exit;
		}
	}

exit:
	BIO_free(p7bio);
	ERR_free_strings();

	return res;
}

static pdf_signature_error pk7_verify_cert(X509_STORE *cert_store, PKCS7 *p7)
{
	int res = PDF_SIGNATURE_ERROR_OKAY;
	int i;
	STACK_OF(PKCS7_SIGNER_INFO) *sk;
	X509_STORE_CTX *ctx;

	ctx = X509_STORE_CTX_new();
	if (!ctx)
		return PDF_SIGNATURE_ERROR_UNKNOWN;

	ERR_clear_error();

	X509_STORE_set_verify_cb_func(cert_store, verify_callback);

	/* We can now verify signatures */
	sk = PKCS7_get_signer_info(p7);
	if (sk == NULL)
	{
		/* there are no signatures on this data */
		res = PDF_SIGNATURE_ERROR_NO_SIGNATURES;
		goto exit;
	}

	for (i=0; i<sk_PKCS7_SIGNER_INFO_num(sk); i++)
	{
		int ctx_err;
		PKCS7_SIGNER_INFO *si = sk_PKCS7_SIGNER_INFO_value(sk, i);
		STACK_OF(X509) *certs = pk7_certs(p7);
		X509 *cert = pk7_signer(certs, si);
		if (cert == NULL)
		{
			res = PDF_SIGNATURE_ERROR_NO_CERTIFICATE;
			goto exit;
		}

		/* Acrobat reader creates self-signed certificates that don't list
		 * certificate signing within the key usage parameters. openssl does
		 * not recognise those as self signed. We work around this by removing
		 * the key usage parameters before the verification check */
		{
			int i = X509_get_ext_by_NID(cert, NID_key_usage, -1);
			if (i >= 0)
			{
				X509_EXTENSION *ext = X509_get_ext(cert, i);
				X509_delete_ext(cert, i);
				X509_EXTENSION_free(ext);
			}
		}

		if (!X509_STORE_CTX_init(ctx, cert_store, cert, certs))
		{
			res = PDF_SIGNATURE_ERROR_UNKNOWN;
			goto exit;
		}

		if (!X509_STORE_CTX_set_purpose(ctx, X509_PURPOSE_SMIME_SIGN))
		{
			res = PDF_SIGNATURE_ERROR_UNKNOWN;
			goto exit;
		}

		/* X509_verify_cert may return an error, but in all such cases
		 * it sets a context error */
		X509_verify_cert(ctx);
		X509_STORE_CTX_cleanup(ctx);
		ctx_err = X509_STORE_CTX_get_error(ctx);
		switch (ctx_err)
		{
		case X509_V_OK:
			break;
		case X509_V_ERR_DEPTH_ZERO_SELF_SIGNED_CERT:
			res = PDF_SIGNATURE_ERROR_SELF_SIGNED;
			goto exit;
		case X509_V_ERR_SELF_SIGNED_CERT_IN_CHAIN:
			res = PDF_SIGNATURE_ERROR_SELF_SIGNED_IN_CHAIN;
			goto exit;
		default:
			res = PDF_SIGNATURE_ERROR_UNKNOWN;
			goto exit;
		}
	}

exit:
	X509_STORE_CTX_free(ctx);
	ERR_free_strings();

	return res;
}

static pdf_signature_error
check_digest(fz_context *ctx, pdf_pkcs7_verifier *verifier, fz_stream *stm, unsigned char *sig, size_t sig_len)
{
	PKCS7 *pk7sig = NULL;
	BIO *bsig = NULL;
	BIO *bdata = NULL;
	int res = PDF_SIGNATURE_ERROR_UNKNOWN;

	if (sig_len > INT_MAX)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Signature length too large");

	bsig = BIO_new_mem_buf(sig, (int)sig_len);
	pk7sig = d2i_PKCS7_bio(bsig, NULL);
	if (pk7sig == NULL)
		goto exit;

	bdata = BIO_new_stream(ctx, stm);
	if (bdata == NULL)
		goto exit;

	res = pk7_verify_sig(pk7sig, bdata);

exit:
	BIO_free(bdata);
	PKCS7_free(pk7sig);
	BIO_free(bsig);

	return res;
}

static pdf_signature_error
check_certificate(fz_context *ctx, pdf_pkcs7_verifier *verifier, unsigned char *sig, size_t sig_len)
{
	PKCS7 *pk7sig = NULL;
	PKCS7 *pk7cert = NULL;
	X509_STORE *st = NULL;
	BIO *bsig = NULL;
	BIO *bcert = NULL;
	STACK_OF(X509) *certs = NULL;
	int res = PDF_SIGNATURE_ERROR_UNKNOWN;

	if (sig_len > INT_MAX)
		return res;

	bsig = BIO_new_mem_buf(sig, (int)sig_len);
	pk7sig = d2i_PKCS7_bio(bsig, NULL);
	if (pk7sig == NULL)
		goto exit;

	/* Find the certificates in the pk7 file */
	bcert = BIO_new_mem_buf((void*)AdobeCA_p7c, sizeof AdobeCA_p7c);
	pk7cert = d2i_PKCS7_bio(bcert, NULL);
	if (pk7cert == NULL)
		goto exit;

	certs = pk7_certs(pk7cert);

	st = X509_STORE_new();
	if (st == NULL)
		goto exit;

	/* Add the certificates to the store */
	if (certs != NULL)
	{
		int i, n = sk_X509_num(certs);

		for (i = 0; i < n; i++)
		{
			X509 *c = sk_X509_value(certs, i);
			X509_STORE_add_cert(st, c);
		}
	}

	res = pk7_verify_cert(st, pk7sig);

exit:
	X509_STORE_free(st);
	PKCS7_free(pk7cert);
	BIO_free(bcert);
	PKCS7_free(pk7sig);
	BIO_free(bsig);

	return res;
}

typedef struct
{
	pdf_pkcs7_distinguished_name base;
	char buf[8192];
} pdf_pkcs7_distinguished_name_openssl;

typedef struct
{
	pdf_pkcs7_signer base;
	int refs;
	X509 *x509;
	EVP_PKEY *pkey;
} openssl_signer;

typedef struct
{
	pdf_pkcs7_verifier base;
} openssl_verifier;

static void add_from_bags(X509 **pX509, EVP_PKEY **pPkey, const STACK_OF(PKCS12_SAFEBAG) *bags, const char *pw);

static void add_from_bag(X509 **pX509, EVP_PKEY **pPkey, PKCS12_SAFEBAG *bag, const char *pw)
{
	EVP_PKEY *pkey = NULL;
	X509 *x509 = NULL;
	switch (M_PKCS12_bag_type(bag))
	{
	case NID_keyBag:
		{
			const PKCS8_PRIV_KEY_INFO *p8 = PKCS12_SAFEBAG_get0_p8inf(bag);
			pkey = EVP_PKCS82PKEY(p8);
		}
		break;

	case NID_pkcs8ShroudedKeyBag:
		{
			PKCS8_PRIV_KEY_INFO *p8 = PKCS12_decrypt_skey(bag, pw, (int)strlen(pw));
			if (p8)
			{
				pkey = EVP_PKCS82PKEY(p8);
				PKCS8_PRIV_KEY_INFO_free(p8);
			}
		}
		break;

	case NID_certBag:
		if (M_PKCS12_cert_bag_type(bag) == NID_x509Certificate)
			x509 = PKCS12_certbag2x509(bag);
		break;

	case NID_safeContentsBag:
		add_from_bags(pX509, pPkey, PKCS12_SAFEBAG_get0_safes(bag), pw);
		break;
	}

	if (pkey)
	{
		if (!*pPkey)
			*pPkey = pkey;
		else
			EVP_PKEY_free(pkey);
	}

	if (x509)
	{
		if (!*pX509)
			*pX509 = x509;
		else
			X509_free(x509);
	}
}

static void add_from_bags(X509 **pX509, EVP_PKEY **pPkey, const STACK_OF(PKCS12_SAFEBAG) *bags, const char *pw)
{
	int i;

	for (i = 0; i < sk_PKCS12_SAFEBAG_num(bags); i++)
		add_from_bag(pX509, pPkey, sk_PKCS12_SAFEBAG_value(bags, i), pw);
}

static pdf_pkcs7_signer *keep_signer(fz_context *ctx, pdf_pkcs7_signer *signer)
{
	openssl_signer *osigner = (openssl_signer *)signer;
	return fz_keep_imp(ctx, osigner, &osigner->refs);
}

static void drop_signer(fz_context *ctx, pdf_pkcs7_signer *signer)
{
	openssl_signer *osigner = (openssl_signer *)signer;
	if (fz_drop_imp(ctx, osigner, &osigner->refs))
	{
		X509_free(osigner->x509);
		EVP_PKEY_free(osigner->pkey);
		fz_free(ctx, osigner);
	}
}

static char *x509_get_name_entry_string(fz_context *ctx, X509_NAME *name, int nid)
{
	int idx = X509_NAME_get_index_by_NID(name, nid, -1);
	X509_NAME_ENTRY *entry = X509_NAME_get_entry(name, idx);
	ASN1_STRING *data = X509_NAME_ENTRY_get_data(entry);
	return data ? fz_strdup(ctx, (const char *)ASN1_STRING_get0_data(data)) : NULL;
}

static pdf_pkcs7_distinguished_name *x509_distinguished_name(fz_context *ctx, X509 *x509)
{
	pdf_pkcs7_distinguished_name *dn = fz_malloc_struct(ctx, pdf_pkcs7_distinguished_name);

	fz_try(ctx)
	{
		X509_NAME *subj = X509_get_subject_name(x509);
		dn->cn = x509_get_name_entry_string(ctx, subj, NID_commonName);
		dn->o = x509_get_name_entry_string(ctx, subj, NID_organizationName);
		dn->ou = x509_get_name_entry_string(ctx, subj, NID_organizationalUnitName);
		dn->email = x509_get_name_entry_string(ctx, subj, NID_pkcs9_emailAddress);
		dn->c = x509_get_name_entry_string(ctx, subj, NID_countryName);
	}
	fz_catch(ctx)
	{
		pdf_signature_drop_distinguished_name(ctx, dn);
		fz_rethrow(ctx);
	}

	return (pdf_pkcs7_distinguished_name *)dn;
}

static pdf_pkcs7_distinguished_name *signer_distinguished_name(fz_context *ctx, pdf_pkcs7_signer *signer)
{
	openssl_signer *osigner = (openssl_signer *)signer;
	X509 *x509 = osigner->x509;
	pdf_pkcs7_distinguished_name *dn = fz_malloc_struct(ctx, pdf_pkcs7_distinguished_name);

	fz_try(ctx)
	{
		X509_NAME *subj = X509_get_subject_name(x509);
		dn->cn = x509_get_name_entry_string(ctx, subj, NID_commonName);
		dn->o = x509_get_name_entry_string(ctx, subj, NID_organizationName);
		dn->ou = x509_get_name_entry_string(ctx, subj, NID_organizationalUnitName);
		dn->email = x509_get_name_entry_string(ctx, subj, NID_pkcs9_emailAddress);
		dn->c = x509_get_name_entry_string(ctx, subj, NID_countryName);
	}
	fz_catch(ctx)
	{
		pdf_signature_drop_distinguished_name(ctx, dn);
		fz_rethrow(ctx);
	}

	return dn;
}

static int signer_create_digest(fz_context *ctx, pdf_pkcs7_signer *signer, fz_stream *in, unsigned char *digest, size_t digest_len)
{
	openssl_signer *osigner = (openssl_signer *)signer;
	int res = 0;
	BIO *bdata = NULL;
	BIO *bp7in = NULL;
	BIO *bp7 = NULL;
	PKCS7 *p7 = NULL;
	PKCS7_SIGNER_INFO *si;

	unsigned char *p7_ptr;
	size_t p7_len;

	if (in != NULL)
	{
		bdata = BIO_new_stream(ctx, in);
		if (bdata == NULL)
			goto exit;
	}

	p7 = PKCS7_new();
	if (p7 == NULL)
		goto exit;

	PKCS7_set_type(p7, NID_pkcs7_signed);
	si = PKCS7_add_signature(p7, osigner->x509, osigner->pkey, EVP_sha1());
	if (si == NULL)
		goto exit;

	PKCS7_add_signed_attribute(si, NID_pkcs9_contentType, V_ASN1_OBJECT, OBJ_nid2obj(NID_pkcs7_data));
	PKCS7_add_certificate(p7, osigner->x509);

	PKCS7_content_new(p7, NID_pkcs7_data);
	PKCS7_set_detached(p7, 1);

	bp7in = PKCS7_dataInit(p7, NULL);
	if (bp7in == NULL)
		goto exit;

	while(bdata) /* bdata knowingly not changed in the loop */
	{
		char buf[4096];
		int n = BIO_read(bdata, buf, sizeof(buf));
		if (n <= 0)
			break;
		BIO_write(bp7in, buf, n);
	}

	if (!PKCS7_dataFinal(p7, bp7in))
		goto exit;

	BIO_free(bdata);
	bdata = NULL;

	bp7 = BIO_new(BIO_s_mem());
	if (bp7 == NULL || !i2d_PKCS7_bio(bp7, p7))
		goto exit;

	p7_len = (size_t)BIO_get_mem_data(bp7, &p7_ptr);
	if (digest && p7_len > digest_len)
		goto exit;

	if (digest)
		memcpy(digest, p7_ptr, p7_len);

	res = p7_len;

exit:
	BIO_free(bp7);
	BIO_free_all(bp7in);
	PKCS7_free(p7);
	BIO_free(bdata);

	return res;
}

static size_t max_digest_size(fz_context *ctx, pdf_pkcs7_signer *signer)
{
	/* Perform a test digest generation to find the required size. Size
	 * is assumed independent of data being hashed */
	return signer_create_digest(ctx, signer, NULL, NULL, 0);
}

pdf_pkcs7_signer *pkcs7_openssl_read_pfx(fz_context *ctx, const char *pfile, const char *pw)
{
	BIO *pfxbio = NULL;
	PKCS12 *p12 = NULL;
	STACK_OF(PKCS7) *asafes;
	openssl_signer *signer = NULL;
	int i;

	fz_var(pfxbio);
	fz_var(p12);
	fz_var(signer);
	fz_try(ctx)
	{
		signer = fz_malloc_struct(ctx, openssl_signer);
		signer->base.keep = keep_signer;
		signer->base.drop = drop_signer;
		signer->base.get_signing_name = signer_distinguished_name;
		signer->base.max_digest_size = max_digest_size;
		signer->base.create_digest = signer_create_digest;
		signer->refs = 1;

		OpenSSL_add_all_algorithms();

		EVP_add_digest(EVP_md5());
		EVP_add_digest(EVP_sha1());

		ERR_load_crypto_strings();

		ERR_clear_error();

		pfxbio = BIO_new_file(pfile, "rb");
		if (pfxbio == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Can't open pfx file: %s", pfile);

		p12 = d2i_PKCS12_bio(pfxbio, NULL);
		if (p12 == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Invalid pfx file: %s", pfile);

		asafes = PKCS12_unpack_authsafes(p12);
		if (asafes == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Invalid pfx file: %s", pfile);

		/* Nothing in this for loop can fz_throw */
		for (i = 0; i < sk_PKCS7_num(asafes); i++)
		{
			PKCS7 *p7;
			STACK_OF(PKCS12_SAFEBAG) *bags;
			int bagnid;

			p7 = sk_PKCS7_value(asafes, i);
			bagnid = OBJ_obj2nid(p7->type);
			switch (bagnid)
			{
			case NID_pkcs7_data:
				bags = PKCS12_unpack_p7data(p7);
				break;
			case NID_pkcs7_encrypted:
				bags = PKCS12_unpack_p7encdata(p7, pw, (int)strlen(pw));
				break;
			default:
				continue;
			}

			if (bags)
			{
				add_from_bags(&signer->x509, &signer->pkey, bags, pw);
				sk_PKCS12_SAFEBAG_pop_free(bags, PKCS12_SAFEBAG_free);
			}
		}
		sk_PKCS7_pop_free (asafes, PKCS7_free);

		if (signer->pkey == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to obtain public key");

		if (signer->x509 == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to obtain certificate");
	}
	fz_always(ctx)
	{
		PKCS12_free(p12);
		BIO_free(pfxbio);
	}
	fz_catch(ctx)
	{
		drop_signer(ctx, &signer->base);
		fz_rethrow(ctx);
	}

	return &signer->base;
}

pdf_pkcs7_distinguished_name *get_signatory(fz_context *ctx, pdf_pkcs7_verifier *verifier, unsigned char *sig, size_t sig_len)
{
	pdf_pkcs7_distinguished_name *name = NULL;
	PKCS7 *pk7sig = NULL;
	BIO *bsig = NULL;
	STACK_OF(PKCS7_SIGNER_INFO) *sk = NULL;
	X509 *x509 = NULL;

	if (sig_len > INT_MAX)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Signature length too large");

	bsig = BIO_new_mem_buf(sig, (int)sig_len);
	pk7sig = d2i_PKCS7_bio(bsig, NULL);
	if (pk7sig == NULL)
		goto exit;

	sk = PKCS7_get_signer_info(pk7sig);
	if (sk == NULL || sk_PKCS7_SIGNER_INFO_num(sk) <= 0)
		goto exit;

	x509 = pk7_signer(pk7_certs(pk7sig), sk_PKCS7_SIGNER_INFO_value(sk, 0));

	fz_try(ctx)
		name = x509_distinguished_name(ctx, x509);
	fz_catch(ctx)
	{
		PKCS7_free(pk7sig);
		BIO_free(bsig);
		fz_rethrow(ctx);
	}

exit:
	PKCS7_free(pk7sig);
	BIO_free(bsig);

	return name;
}

static void
drop_openssl_verifier(fz_context *ctx, pdf_pkcs7_verifier *verifier)
{
	fz_free(ctx, verifier);
}

pdf_pkcs7_verifier *
pkcs7_openssl_new_verifier(fz_context *ctx)
{
	openssl_verifier *verifier = NULL;

	verifier = fz_malloc_struct(ctx, openssl_verifier);
	verifier->base.drop = drop_openssl_verifier;
	verifier->base.check_digest = check_digest;
	verifier->base.check_certificate = check_certificate;
	verifier->base.get_signatory = get_signatory;

	return &verifier->base;
}

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "html-imp.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include <assert.h>

static const char *border_width_kw[] = {
	"medium",
	"thick",
	"thin",
};

static const char *border_style_kw[] = {
	"dashed",
	"dotted",
	"double",
	"groove",
	"hidden",
	"inset",
	"none",
	"outset",
	"ridge",
	"solid",
};

static const char *color_kw[] = {
	"aqua",
	"black",
	"blue",
	"fuchsia",
	"gray",
	"green",
	"lime",
	"maroon",
	"navy",
	"olive",
	"orange",
	"purple",
	"red",
	"silver",
	"teal",
	"transparent",
	"white",
	"yellow",
};

static const char *list_style_type_kw[] = {
	"armenian",
	"circle",
	"decimal",
	"decimal-leading-zero",
	"disc",
	"georgian",
	"lower-alpha",
	"lower-greek",
	"lower-latin",
	"lower-roman",
	"none",
	"square",
	"upper-alpha",
	"upper-greek",
	"upper-latin",
	"upper-roman",
};

static const char *list_style_position_kw[] = {
	"inside",
	"outside",
};

static int
keyword_in_list(const char *name, const char **list, int n)
{
	int l = 0;
	int r = n - 1;
	while (l <= r)
	{
		int m = (l + r) >> 1;
		int c = strcmp(name, list[m]);
		if (c < 0)
			r = m - 1;
		else if (c > 0)
			l = m + 1;
		else
			return 1;
	}
	return 0;
}

static int
is_bold_from_font_weight(const char *weight)
{
	return !strcmp(weight, "bold") || !strcmp(weight, "bolder") || atoi(weight) > 400;
}

static int
is_italic_from_font_style(const char *style)
{
	return !strcmp(style, "italic") || !strcmp(style, "oblique");
}

/*
 * Compute specificity
 */

static int
count_condition_ids(fz_css_condition *cond)
{
	int n = 0;
	while (cond)
	{
		if (cond->type == '#')
			n ++;
		cond = cond->next;
	}
	return n;
}

static int
count_selector_ids(fz_css_selector *sel)
{
	int n = count_condition_ids(sel->cond);
	if (sel->left && sel->right)
	{
		n += count_selector_ids(sel->left);
		n += count_selector_ids(sel->right);
	}
	return n;
}

static int
count_condition_atts(fz_css_condition *cond)
{
	int n = 0;
	while (cond)
	{
		if (cond->type != '#' && cond->type != ':')
			n ++;
		cond = cond->next;
	}
	return n;
}

static int
count_selector_atts(fz_css_selector *sel)
{
	int n = count_condition_atts(sel->cond);
	if (sel->left && sel->right)
	{
		n += count_selector_atts(sel->left);
		n += count_selector_atts(sel->right);
	}
	return n;
}

static int
count_condition_names(fz_css_condition *cond)
{
	int n = 0;
	while (cond)
	{
		if (cond->type == ':')
			n ++;
		cond = cond->next;
	}
	return n;
}

static int
count_selector_names(fz_css_selector *sel)
{
	int n = count_condition_names(sel->cond);
	if (sel->left && sel->right)
	{
		n += count_selector_names(sel->left);
		n += count_selector_names(sel->right);
	}
	else if (sel->name)
	{
		n ++;
	}
	return n;
}

#define INLINE_SPECIFICITY 10000

static int
selector_specificity(fz_css_selector *sel, int important)
{
	int b = count_selector_ids(sel);
	int c = count_selector_atts(sel);
	int d = count_selector_names(sel);
	return important * 1000 + b * 100 + c * 10 + d;
}

/*
 * Selector matching
 */

static int
match_att_exists_condition(fz_xml *node, const char *key)
{
	const char *s = fz_xml_att(node, key);
	return s != NULL;
}

static int
match_att_is_condition(fz_xml *node, const char *key, const char *val)
{
	const char *att = fz_xml_att(node, key);
	return att && !strcmp(val, att);
}

static int
match_att_has_condition(fz_xml *node, const char *att, const char *needle)
{
	const char *haystack = fz_xml_att(node, att);
	const char *ss;
	size_t n;
	if (haystack) {
		ss = strstr(haystack, needle);
		if (ss)
		{
			n = strlen(needle);

			/* Look for exact matches or matching words. */
			if ((ss[n] == ' ' || ss[n] == 0) && (ss == haystack || ss[-1] == ' '))
				return 1;
		}
	}
	return 0;
}

static int
match_condition(fz_css_condition *cond, fz_xml *node)
{
	if (!cond)
		return 1;

	switch (cond->type) {
	default: return 0;
	case ':': return 0; /* don't support pseudo-classes */
	case '#': if (!match_att_is_condition(node, "id", cond->val)) return 0; break;
	case '.': if (!match_att_has_condition(node, "class", cond->val)) return 0; break;
	case '[': if (!match_att_exists_condition(node, cond->key)) return 0; break;
	case '=': if (!match_att_is_condition(node, cond->key, cond->val)) return 0; break;
	case '~': if (!match_att_has_condition(node, cond->key, cond->val)) return 0; break;
	case '|': if (!match_att_is_condition(node, cond->key, cond->val)) return 0; break;
	}

	return match_condition(cond->next, node);
}

static int
match_selector(fz_css_selector *sel, fz_xml *node)
{
	if (!node)
		return 0;

	if (sel->combine)
	{
		/* descendant */
		if (sel->combine == ' ')
		{
			fz_xml *parent = fz_xml_up(node);
			if (!parent || !match_selector(sel->right, node))
				return 0;

			while (parent)
			{
				if (match_selector(sel->left, parent))
					return 1;
				parent = fz_xml_up(parent);
			}
			return 0;
		}

		/* child */
		if (sel->combine == '>')
		{
			fz_xml *parent = fz_xml_up(node);
			if (!parent)
				return 0;
			if (!match_selector(sel->left, parent))
				return 0;
			if (!match_selector(sel->right, node))
				return 0;
		}

		/* adjacent */
		if (sel->combine == '+')
		{
			fz_xml *prev = fz_xml_prev(node);
			while (prev && !fz_xml_tag(prev))
				prev = fz_xml_prev(prev);
			if (!prev)
				return 0;
			if (!fz_xml_tag(prev))
				return 0;
			if (!match_selector(sel->left, prev))
				return 0;
			if (!match_selector(sel->right, node))
				return 0;
		}
	}

	if (sel->name)
	{
		if (!fz_xml_is_tag(node, sel->name))
			return 0;
	}

	if (sel->cond)
	{
		if (!match_condition(sel->cond, node))
			return 0;
	}

	return 1;
}

/*
 * Annotating nodes with properties and expanding shorthand forms.
 */

static int
count_values(fz_css_value *value)
{
	int n = 0;
	while (value)
	{
		n++;
		value = value->next;
	}
	return n;
}

static void add_property(fz_css_match *match, int name, fz_css_value *value, int spec);

static void
add_shorthand_trbl(fz_css_match *match, fz_css_value *value, int spec,
	int name_t, int name_r, int name_b, int name_l)
{
	int n = count_values(value);

	if (n == 1)
	{
		add_property(match, name_t, value, spec);
		add_property(match, name_r, value, spec);
		add_property(match, name_b, value, spec);
		add_property(match, name_l, value, spec);
	}

	if (n == 2)
	{
		fz_css_value *a = value;
		fz_css_value *b = value->next;

		add_property(match, name_t, a, spec);
		add_property(match, name_r, b, spec);
		add_property(match, name_b, a, spec);
		add_property(match, name_l, b, spec);
	}

	if (n == 3)
	{
		fz_css_value *a = value;
		fz_css_value *b = value->next;
		fz_css_value *c = value->next->next;

		add_property(match, name_t, a, spec);
		add_property(match, name_r, b, spec);
		add_property(match, name_b, c, spec);
		add_property(match, name_l, b, spec);
	}

	if (n == 4)
	{
		fz_css_value *a = value;
		fz_css_value *b = value->next;
		fz_css_value *c = value->next->next;
		fz_css_value *d = value->next->next->next;

		add_property(match, name_t, a, spec);
		add_property(match, name_r, b, spec);
		add_property(match, name_b, c, spec);
		add_property(match, name_l, d, spec);
	}
}

static void
add_shorthand_margin(fz_css_match *match, fz_css_value *value, int spec)
{
	add_shorthand_trbl(match, value, spec,
		PRO_MARGIN_TOP,
		PRO_MARGIN_RIGHT,
		PRO_MARGIN_BOTTOM,
		PRO_MARGIN_LEFT);
}

static void
add_shorthand_padding(fz_css_match *match, fz_css_value *value, int spec)
{
	add_shorthand_trbl(match, value, spec,
		PRO_PADDING_TOP,
		PRO_PADDING_RIGHT,
		PRO_PADDING_BOTTOM,
		PRO_PADDING_LEFT);
}

static void
add_shorthand_border_width(fz_css_match *match, fz_css_value *value, int spec)
{
	add_shorthand_trbl(match, value, spec,
		PRO_BORDER_TOP_WIDTH,
		PRO_BORDER_RIGHT_WIDTH,
		PRO_BORDER_BOTTOM_WIDTH,
		PRO_BORDER_LEFT_WIDTH);
}

static void
add_shorthand_border_color(fz_css_match *match, fz_css_value *value, int spec)
{
	add_shorthand_trbl(match, value, spec,
		PRO_BORDER_TOP_COLOR,
		PRO_BORDER_RIGHT_COLOR,
		PRO_BORDER_BOTTOM_COLOR,
		PRO_BORDER_LEFT_COLOR);
}

static void
add_shorthand_border_style(fz_css_match *match, fz_css_value *value, int spec)
{
	add_shorthand_trbl(match, value, spec,
		PRO_BORDER_TOP_STYLE,
		PRO_BORDER_RIGHT_STYLE,
		PRO_BORDER_BOTTOM_STYLE,
		PRO_BORDER_LEFT_STYLE);
}

static void
add_shorthand_border(fz_css_match *match, fz_css_value *value, int spec, int T, int R, int B, int L)
{
	while (value)
	{
		if (value->type == CSS_HASH)
		{
			if (T) add_property(match, PRO_BORDER_TOP_COLOR, value, spec);
			if (R) add_property(match, PRO_BORDER_RIGHT_COLOR, value, spec);
			if (B) add_property(match, PRO_BORDER_BOTTOM_COLOR, value, spec);
			if (L) add_property(match, PRO_BORDER_LEFT_COLOR, value, spec);
		}
		else if (value->type == CSS_KEYWORD)
		{
			if (keyword_in_list(value->data, border_width_kw, nelem(border_width_kw)))
			{
				if (T) add_property(match, PRO_BORDER_TOP_WIDTH, value, spec);
				if (R) add_property(match, PRO_BORDER_RIGHT_WIDTH, value, spec);
				if (B) add_property(match, PRO_BORDER_BOTTOM_WIDTH, value, spec);
				if (L) add_property(match, PRO_BORDER_LEFT_WIDTH, value, spec);
			}
			else if (keyword_in_list(value->data, border_style_kw, nelem(border_style_kw)))
			{
				if (T) add_property(match, PRO_BORDER_TOP_STYLE, value, spec);
				if (R) add_property(match, PRO_BORDER_RIGHT_STYLE, value, spec);
				if (B) add_property(match, PRO_BORDER_BOTTOM_STYLE, value, spec);
				if (L) add_property(match, PRO_BORDER_LEFT_STYLE, value, spec);
			}
			else if (keyword_in_list(value->data, color_kw, nelem(color_kw)))
			{
				if (T) add_property(match, PRO_BORDER_TOP_COLOR, value, spec);
				if (R) add_property(match, PRO_BORDER_RIGHT_COLOR, value, spec);
				if (B) add_property(match, PRO_BORDER_BOTTOM_COLOR, value, spec);
				if (L) add_property(match, PRO_BORDER_LEFT_COLOR, value, spec);
			}
		}
		else
		{
			if (T) add_property(match, PRO_BORDER_TOP_WIDTH, value, spec);
			if (R) add_property(match, PRO_BORDER_RIGHT_WIDTH, value, spec);
			if (B) add_property(match, PRO_BORDER_BOTTOM_WIDTH, value, spec);
			if (L) add_property(match, PRO_BORDER_LEFT_WIDTH, value, spec);
		}
		value = value->next;
	}
}

static void
add_shorthand_list_style(fz_css_match *match, fz_css_value *value, int spec)
{
	while (value)
	{
		if (value->type == CSS_KEYWORD)
		{
			if (keyword_in_list(value->data, list_style_type_kw, nelem(list_style_type_kw)))
			{
				add_property(match, PRO_LIST_STYLE_TYPE, value, spec);
			}
			else if (keyword_in_list(value->data, list_style_position_kw, nelem(list_style_position_kw)))
			{
				add_property(match, PRO_LIST_STYLE_POSITION, value, spec);
			}
		}
		value = value->next;
	}
}

static void
add_property(fz_css_match *match, int name, fz_css_value *value, int spec)
{
	/* shorthand expansions: */
	switch (name)
	{
	case PRO_MARGIN:
		add_shorthand_margin(match, value, spec);
		return;
	case PRO_PADDING:
		add_shorthand_padding(match, value, spec);
		return;
	case PRO_BORDER_WIDTH:
		add_shorthand_border_width(match, value, spec);
		return;
	case PRO_BORDER_COLOR:
		add_shorthand_border_color(match, value, spec);
		return;
	case PRO_BORDER_STYLE:
		add_shorthand_border_style(match, value, spec);
		return;
	case PRO_BORDER:
		add_shorthand_border(match, value, spec, 1, 1, 1, 1);
		return;
	case PRO_BORDER_TOP:
		add_shorthand_border(match, value, spec, 1, 0, 0, 0);
		return;
	case PRO_BORDER_RIGHT:
		add_shorthand_border(match, value, spec, 0, 1, 0, 0);
		return;
	case PRO_BORDER_BOTTOM:
		add_shorthand_border(match, value, spec, 0, 0, 1, 0);
		return;
	case PRO_BORDER_LEFT:
		add_shorthand_border(match, value, spec, 0, 0, 0, 1);
		return;
	case PRO_LIST_STYLE:
		add_shorthand_list_style(match, value, spec);
		return;
	/* TODO: font */
	/* TODO: background */
	}

	if (name < NUM_PROPERTIES && match->spec[name] <= spec)
	{
		match->value[name] = value;
		match->spec[name] = spec;
	}
}

void
fz_match_css(fz_context *ctx, fz_css_match *match, fz_css_match *up, fz_css *css, fz_xml *node)
{
	fz_css_rule *rule;
	fz_css_selector *sel;
	fz_css_property *prop;
	const char *s;
	int i;

	match->up = up;
	for (i = 0; i < NUM_PROPERTIES; ++i)
	{
		match->spec[i] = -1;
		match->value[i] = NULL;
	}

	for (rule = css->rule; rule; rule = rule->next)
	{
		sel = rule->selector;
		while (sel)
		{
			if (match_selector(sel, node))
			{
				for (prop = rule->declaration; prop; prop = prop->next)
					add_property(match, prop->name, prop->value, selector_specificity(sel, prop->important));
				break;
			}
			sel = sel->next;
		}
	}

	if (fz_use_document_css(ctx))
	{
		s = fz_xml_att(node, "style");
		if (s)
		{
			fz_try(ctx)
			{
				prop = fz_parse_css_properties(ctx, css->pool, s);
				while (prop)
				{
					add_property(match, prop->name, prop->value, INLINE_SPECIFICITY);
					prop = prop->next;
				}
				/* We can "leak" the property here, since it is freed along with the pool allocator. */
			}
			fz_catch(ctx)
			{
				fz_warn(ctx, "ignoring style attribute");
			}
		}
	}
}

void
fz_match_css_at_page(fz_context *ctx, fz_css_match *match, fz_css *css)
{
	fz_css_rule *rule;
	fz_css_selector *sel;
	fz_css_property *prop;
	int i;

	match->up = NULL;
	for (i = 0; i < NUM_PROPERTIES; ++i)
	{
		match->spec[i] = -1;
		match->value[i] = NULL;
	}

	for (rule = css->rule; rule; rule = rule->next)
	{
		sel = rule->selector;
		while (sel)
		{
			if (sel->name && !strcmp(sel->name, "@page"))
			{
				for (prop = rule->declaration; prop; prop = prop->next)
					add_property(match, prop->name, prop->value, selector_specificity(sel, prop->important));
				break;
			}
			sel = sel->next;
		}
	}
}

void
fz_add_css_font_face(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_css_property *declaration)
{
	fz_html_font_face *custom;
	fz_css_property *prop;
	fz_font *font = NULL;
	fz_buffer *buf = NULL;
	int is_bold, is_italic, is_small_caps;
	char path[2048];

	const char *family = "serif";
	const char *weight = "normal";
	const char *style = "normal";
	const char *variant = "normal";
	const char *src = NULL;

	for (prop = declaration; prop; prop = prop->next)
	{
		if (prop->name == PRO_FONT_FAMILY) family = prop->value->data;
		if (prop->name == PRO_FONT_WEIGHT) weight = prop->value->data;
		if (prop->name == PRO_FONT_STYLE) style = prop->value->data;
		if (prop->name == PRO_FONT_VARIANT) variant = prop->value->data;
		if (prop->name == PRO_SRC) src = prop->value->data;
	}

	if (!src)
		return;

	is_bold = is_bold_from_font_weight(weight);
	is_italic = is_italic_from_font_style(style);
	is_small_caps = !strcmp(variant, "small-caps");

	fz_strlcpy(path, base_uri, sizeof path);
	fz_strlcat(path, "/", sizeof path);
	fz_strlcat(path, src, sizeof path);
	fz_urldecode(path);

	for (custom = set->custom; custom; custom = custom->next)
		if (!strcmp(custom->src, path) && !strcmp(custom->family, family) &&
				custom->is_bold == is_bold &&
				custom->is_italic == is_italic &&
				custom->is_small_caps == is_small_caps)
			return; /* already loaded */

	fz_var(buf);
	fz_var(font);

	fz_try(ctx)
	{
		if (fz_has_archive_entry(ctx, zip, path))
			buf = fz_read_archive_entry(ctx, zip, path);
		else
			buf = fz_read_file(ctx, src);
		font = fz_new_font_from_buffer(ctx, NULL, buf, 0, 0);
		fz_add_html_font_face(ctx, set, family, is_bold, is_italic, is_small_caps, path, font);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_drop_font(ctx, font);
	}
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "cannot load font-face: %s", src);
	}
}

void
fz_add_css_font_faces(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_css *css)
{
	fz_css_rule *rule;
	fz_css_selector *sel;

	for (rule = css->rule; rule; rule = rule->next)
	{
		if (!rule->loaded)
		{
			rule->loaded = 1;
			sel = rule->selector;
			while (sel)
			{
				if (sel->name && !strcmp(sel->name, "@font-face"))
				{
					fz_add_css_font_face(ctx, set, zip, base_uri, rule->declaration);
					break;
				}
				sel = sel->next;
			}
		}
	}
}

static int
is_inheritable_property(int name)
{
	return
		name == PRO_COLOR ||
		name == PRO_DIRECTION ||
		name == PRO_FONT_FAMILY ||
		name == PRO_FONT_STYLE ||
		name == PRO_FONT_VARIANT ||
		name == PRO_FONT_WEIGHT ||
		name == PRO_LEADING ||
		name == PRO_LETTER_SPACING ||
		name == PRO_LINE_HEIGHT ||
		name == PRO_LIST_STYLE_IMAGE ||
		name == PRO_LIST_STYLE_POSITION ||
		name == PRO_LIST_STYLE_TYPE ||
		name == PRO_ORPHANS ||
		name == PRO_OVERFLOW_WRAP ||
		name == PRO_QUOTES ||
		name == PRO_TEXT_ALIGN ||
		name == PRO_TEXT_INDENT ||
		name == PRO_TEXT_TRANSFORM ||
		name == PRO_VISIBILITY ||
		name == PRO_WHITE_SPACE ||
		name == PRO_WIDOWS ||
		name == PRO_WORD_SPACING;
}

static fz_css_value *
value_from_inheritable_property(fz_css_match *match, int name)
{
	fz_css_value *value = match->value[name];
	if (match->up)
	{
		if (value && !strcmp(value->data, "inherit"))
			return value_from_inheritable_property(match->up, name);
		if (!value)
			return value_from_inheritable_property(match->up, name);
	}
	return value;
}

static fz_css_value *
value_from_property(fz_css_match *match, int name)
{
	fz_css_value *value = match->value[name];
	if (match->up)
	{
		if (value && !strcmp(value->data, "inherit"))
			if (name != PRO_FONT_SIZE) /* never inherit 'font-size' textually */
				return value_from_property(match->up, name);
		if (!value && is_inheritable_property(name))
			return value_from_inheritable_property(match->up, name);
	}
	return value;
}

static const char *
string_from_property(fz_css_match *match, int name, const char *initial)
{
	fz_css_value *value = value_from_property(match, name);
	if (!value)
		return initial;
	return value->data;
}

static fz_css_number
make_number(float v, int u)
{
	fz_css_number n;
	n.value = v;
	n.unit = u;
	return n;
}

static fz_css_number
make_undefined_number(void)
{
	fz_css_number n;
	n.value = 0;
	n.unit = N_UNDEFINED;
	return n;
}

/* Fast but inaccurate strtof. */
static float
fz_css_strtof(char *s, char **endptr)
{
	float sign = 1;
	float v = 0;
	float n = 0;
	float d = 1;

	if (*s == '-')
	{
		sign = -1;
		++s;
	}

	while (*s >= '0' && *s <= '9')
	{
		v = v * 10 + (*s - '0');
		++s;
	}

	if (*s == '.')
	{
		++s;
		while (*s >= '0' && *s <= '9')
		{
			n = n * 10 + (*s - '0');
			d = d * 10;
			++s;
		}
		v += n / d;
	}

	if (endptr)
		*endptr = s;

	return sign * v;
}

static fz_css_number
number_from_value(fz_css_value *value, float initial, int initial_unit)
{
	char *p;

	if (!value)
		return make_number(initial, initial_unit);

	if (value->type == CSS_PERCENT)
		return make_number(fz_css_strtof(value->data, NULL), N_PERCENT);

	if (value->type == CSS_NUMBER)
		return make_number(fz_css_strtof(value->data, NULL), N_NUMBER);

	if (value->type == CSS_LENGTH)
	{
		float x = fz_css_strtof(value->data, &p);

		if (p[0] == 'e' && p[1] == 'm' && p[2] == 0)
			return make_number(x, N_SCALE);
		if (p[0] == 'e' && p[1] == 'x' && p[2] == 0)
			return make_number(x / 2, N_SCALE);

		if (p[0] == 'i' && p[1] == 'n' && p[2] == 0)
			return make_number(x * 72, N_LENGTH);
		if (p[0] == 'c' && p[1] == 'm' && p[2] == 0)
			return make_number(x * 7200 / 254, N_LENGTH);
		if (p[0] == 'm' && p[1] == 'm' && p[2] == 0)
			return make_number(x * 720 / 254, N_LENGTH);
		if (p[0] == 'p' && p[1] == 'c' && p[2] == 0)
			return make_number(x * 12, N_LENGTH);

		if (p[0] == 'p' && p[1] == 't' && p[2] == 0)
			return make_number(x, N_LENGTH);
		if (p[0] == 'p' && p[1] == 'x' && p[2] == 0)
			return make_number(x, N_LENGTH);

		/* FIXME: 'rem' should be 'em' of root element. This is a bad approximation. */
		if (p[0] == 'r' && p[1] == 'e' && p[2] == 'm' && p[3] == 0)
			return make_number(x * 16, N_LENGTH);

		/* FIXME: 'ch' should be width of '0' character. This is an approximation. */
		if (p[0] == 'c' && p[1] == 'h' && p[2] == 0)
			return make_number(x / 2, N_LENGTH);

		return make_number(x, N_LENGTH);
	}

	if (value->type == CSS_KEYWORD)
	{
		if (!strcmp(value->data, "auto"))
			return make_number(0, N_AUTO);
	}

	return make_number(initial, initial_unit);
}

static fz_css_number
number_from_property(fz_css_match *match, int property, float initial, int initial_unit)
{
	return number_from_value(value_from_property(match, property), initial, initial_unit);
}

static fz_css_number
border_width_from_property(fz_css_match *match, int property)
{
	fz_css_value *value = value_from_property(match, property);
	if (value)
	{
		if (!strcmp(value->data, "thin"))
			return make_number(1, N_LENGTH);
		if (!strcmp(value->data, "medium"))
			return make_number(2, N_LENGTH);
		if (!strcmp(value->data, "thick"))
			return make_number(4, N_LENGTH);
		return number_from_value(value, 0, N_LENGTH);
	}
	return make_number(2, N_LENGTH); /* initial: 'medium' */
}

static int
border_style_from_property(fz_css_match *match, int property)
{
	fz_css_value *value = value_from_property(match, property);
	if (value)
	{
		if (!strcmp(value->data, "none")) return BS_NONE;
		else if (!strcmp(value->data, "hidden")) return BS_NONE;
		else if (!strcmp(value->data, "solid")) return BS_SOLID;
	}
	return BS_NONE;
}

int fz_css_number_defined(fz_css_number number)
{
	return number.unit != N_UNDEFINED;
}

float
fz_from_css_number(fz_css_number number, float em, float percent_value, float auto_value)
{
	switch (number.unit) {
	default:
	case N_NUMBER: return number.value;
	case N_LENGTH: return number.value;
	case N_SCALE: return number.value * em;
	case N_PERCENT: return number.value * 0.01f * percent_value;
	case N_AUTO: return auto_value;
	}
}

float
fz_from_css_number_scale(fz_css_number number, float scale)
{
	switch (number.unit) {
	default:
	case N_NUMBER: return number.value * scale;
	case N_LENGTH: return number.value;
	case N_SCALE: return number.value * scale;
	case N_PERCENT: return number.value * 0.01f * scale;
	case N_AUTO: return scale;
	}
}

static fz_css_color
make_color(int r, int g, int b, int a)
{
	fz_css_color c;
	c.r = r < 0 ? 0 : r > 255 ? 255 : r;
	c.g = g < 0 ? 0 : g > 255 ? 255 : g;
	c.b = b < 0 ? 0 : b > 255 ? 255 : b;
	c.a = a < 0 ? 0 : a > 255 ? 255 : a;
	return c;
}

static int tohex(int c)
{
	if (c - '0' < 10)
		return c - '0';
	return (c | 32) - 'a' + 10;
}

static fz_css_color
color_from_value(fz_css_value *value, fz_css_color initial)
{
	if (!value)
		return initial;

	if (value->type == CSS_HASH)
	{
		int r, g, b, a;
		size_t n;
hex_color:
		n = strlen(value->data);
		if (n == 3)
		{
			r = tohex(value->data[0]) * 16 + tohex(value->data[0]);
			g = tohex(value->data[1]) * 16 + tohex(value->data[1]);
			b = tohex(value->data[2]) * 16 + tohex(value->data[2]);
			a = 255;
		}
		else if (n == 4)
		{
			r = tohex(value->data[0]) * 16 + tohex(value->data[0]);
			g = tohex(value->data[1]) * 16 + tohex(value->data[1]);
			b = tohex(value->data[2]) * 16 + tohex(value->data[2]);
			a = tohex(value->data[3]) * 16 + tohex(value->data[3]);
		}
		else if (n == 6)
		{
			r = tohex(value->data[0]) * 16 + tohex(value->data[1]);
			g = tohex(value->data[2]) * 16 + tohex(value->data[3]);
			b = tohex(value->data[4]) * 16 + tohex(value->data[5]);
			a = 255;
		}
		else if (n == 8)
		{
			r = tohex(value->data[0]) * 16 + tohex(value->data[1]);
			g = tohex(value->data[2]) * 16 + tohex(value->data[3]);
			b = tohex(value->data[4]) * 16 + tohex(value->data[5]);
			a = tohex(value->data[6]) * 16 + tohex(value->data[7]);
		}
		else
		{
			r = g = b = 0;
			a = 255;
		}
		return make_color(r, g, b, a);
	}

	if (value->type == '(' && !strcmp(value->data, "rgb"))
	{
		fz_css_value *vr, *vg, *vb;
		int r, g, b;
		vr = value->args;
		vg = vr && vr->next ? vr->next->next : NULL; /* skip the ',' nodes */
		vb = vg && vg->next ? vg->next->next : NULL; /* skip the ',' nodes */
		r = fz_from_css_number(number_from_value(vr, 0, N_NUMBER), 255, 255, 0);
		g = fz_from_css_number(number_from_value(vg, 0, N_NUMBER), 255, 255, 0);
		b = fz_from_css_number(number_from_value(vb, 0, N_NUMBER), 255, 255, 0);
		return make_color(r, g, b, 255);
	}

	if (value->type == '(' && !strcmp(value->data, "rgba"))
	{
		fz_css_value *vr, *vg, *vb, *va;
		int r, g, b, a;
		vr = value->args;
		vg = vr && vr->next ? vr->next->next : NULL; /* skip the ',' nodes */
		vb = vg && vg->next ? vg->next->next : NULL; /* skip the ',' nodes */
		va = vb && vb->next ? vb->next->next : NULL; /* skip the ',' nodes */
		r = fz_from_css_number(number_from_value(vr, 0, N_NUMBER), 255, 255, 0);
		g = fz_from_css_number(number_from_value(vg, 0, N_NUMBER), 255, 255, 0);
		b = fz_from_css_number(number_from_value(vb, 0, N_NUMBER), 255, 255, 0);
		a = fz_from_css_number(number_from_value(va, 0, N_NUMBER), 255, 255, 255);
		return make_color(r, g, b, a);
	}

	if (value->type == CSS_KEYWORD)
	{
		if (!strcmp(value->data, "transparent"))
			return make_color(0, 0, 0, 0);
		if (!strcmp(value->data, "maroon"))
			return make_color(0x80, 0x00, 0x00, 255);
		if (!strcmp(value->data, "red"))
			return make_color(0xFF, 0x00, 0x00, 255);
		if (!strcmp(value->data, "orange"))
			return make_color(0xFF, 0xA5, 0x00, 255);
		if (!strcmp(value->data, "yellow"))
			return make_color(0xFF, 0xFF, 0x00, 255);
		if (!strcmp(value->data, "olive"))
			return make_color(0x80, 0x80, 0x00, 255);
		if (!strcmp(value->data, "purple"))
			return make_color(0x80, 0x00, 0x80, 255);
		if (!strcmp(value->data, "fuchsia"))
			return make_color(0xFF, 0x00, 0xFF, 255);
		if (!strcmp(value->data, "white"))
			return make_color(0xFF, 0xFF, 0xFF, 255);
		if (!strcmp(value->data, "lime"))
			return make_color(0x00, 0xFF, 0x00, 255);
		if (!strcmp(value->data, "green"))
			return make_color(0x00, 0x80, 0x00, 255);
		if (!strcmp(value->data, "navy"))
			return make_color(0x00, 0x00, 0x80, 255);
		if (!strcmp(value->data, "blue"))
			return make_color(0x00, 0x00, 0xFF, 255);
		if (!strcmp(value->data, "aqua"))
			return make_color(0x00, 0xFF, 0xFF, 255);
		if (!strcmp(value->data, "teal"))
			return make_color(0x00, 0x80, 0x80, 255);
		if (!strcmp(value->data, "black"))
			return make_color(0x00, 0x00, 0x00, 255);
		if (!strcmp(value->data, "silver"))
			return make_color(0xC0, 0xC0, 0xC0, 255);
		if (!strcmp(value->data, "gray"))
			return make_color(0x80, 0x80, 0x80, 255);
		goto hex_color; /* last ditch attempt: maybe it's a #XXXXXX color without the # */
	}
	return initial;
}

static fz_css_color
color_from_property(fz_css_match *match, int property, fz_css_color initial)
{
	return color_from_value(value_from_property(match, property), initial);
}

int
fz_get_css_match_display(fz_css_match *match)
{
	fz_css_value *value = value_from_property(match, PRO_DISPLAY);
	if (value)
	{
		if (!strcmp(value->data, "none"))
			return DIS_NONE;
		if (!strcmp(value->data, "inline"))
			return DIS_INLINE;
		if (!strcmp(value->data, "block"))
			return DIS_BLOCK;
		if (!strcmp(value->data, "list-item"))
			return DIS_LIST_ITEM;
		if (!strcmp(value->data, "inline-block"))
			return DIS_INLINE_BLOCK;
		if (!strcmp(value->data, "table"))
			return DIS_TABLE;
		if (!strcmp(value->data, "table-row"))
			return DIS_TABLE_ROW;
		if (!strcmp(value->data, "table-cell"))
			return DIS_TABLE_CELL;
		if (!strcmp(value->data, "table-row-group"))
			return DIS_TABLE_GROUP;
		if (!strcmp(value->data, "table-header-group"))
			return DIS_TABLE_GROUP;
		if (!strcmp(value->data, "table-footer-group"))
			return DIS_TABLE_GROUP;
		if (!strcmp(value->data, "table-column-group"))
			return DIS_NONE;
		if (!strcmp(value->data, "table-column"))
			return DIS_NONE;
	}
	return DIS_INLINE;
}

static int
white_space_from_property(fz_css_match *match)
{
	fz_css_value *value = value_from_property(match, PRO_WHITE_SPACE);
	if (value)
	{
		if (!strcmp(value->data, "normal")) return WS_NORMAL;
		else if (!strcmp(value->data, "pre")) return WS_PRE;
		else if (!strcmp(value->data, "nowrap")) return WS_NOWRAP;
		else if (!strcmp(value->data, "pre-wrap")) return WS_PRE_WRAP;
		else if (!strcmp(value->data, "pre-line")) return WS_PRE_LINE;
	}
	return WS_NORMAL;
}

static int
visibility_from_property(fz_css_match *match)
{
	fz_css_value *value = value_from_property(match, PRO_VISIBILITY);
	if (value)
	{
		if (!strcmp(value->data, "visible")) return V_VISIBLE;
		else if (!strcmp(value->data, "hidden")) return V_HIDDEN;
		else if (!strcmp(value->data, "collapse")) return V_COLLAPSE;
	}
	return V_VISIBLE;
}

static int
page_break_from_property(fz_css_match *match, int prop)
{
	fz_css_value *value = value_from_property(match, prop);
	if (value)
	{
		if (!strcmp(value->data, "auto")) return PB_AUTO;
		else if (!strcmp(value->data, "always")) return PB_ALWAYS;
		else if (!strcmp(value->data, "avoid")) return PB_AVOID;
		else if (!strcmp(value->data, "left")) return PB_LEFT;
		else if (!strcmp(value->data, "right")) return PB_RIGHT;
	}
	return PB_AUTO;
}

void
fz_default_css_style(fz_context *ctx, fz_css_style *style)
{
	memset(style, 0, sizeof *style);
	style->visibility = V_VISIBLE;
	style->text_align = TA_LEFT;
	style->vertical_align = VA_BASELINE;
	style->white_space = WS_NORMAL;
	style->list_style_type = LST_DISC;
	style->font_size = make_number(1, N_SCALE);
	style->width = make_number(0, N_AUTO);
	style->height = make_number(0, N_AUTO);
	style->leading = make_undefined_number();
}

void
fz_apply_css_style(fz_context *ctx, fz_html_font_set *set, fz_css_style *style, fz_css_match *match)
{
	fz_css_value *value;

	fz_css_color black = { 0, 0, 0, 255 };
	fz_css_color transparent = { 0, 0, 0, 0 };

	fz_default_css_style(ctx, style);

	style->visibility = visibility_from_property(match);
	style->white_space = white_space_from_property(match);
	style->page_break_before = page_break_from_property(match, PRO_PAGE_BREAK_BEFORE);
	style->page_break_after = page_break_from_property(match, PRO_PAGE_BREAK_AFTER);

	value = value_from_property(match, PRO_TEXT_ALIGN);
	if (value)
	{
		if (!strcmp(value->data, "left")) style->text_align = TA_LEFT;
		else if (!strcmp(value->data, "right")) style->text_align = TA_RIGHT;
		else if (!strcmp(value->data, "center")) style->text_align = TA_CENTER;
		else if (!strcmp(value->data, "justify")) style->text_align = TA_JUSTIFY;
	}

	value = value_from_property(match, PRO_VERTICAL_ALIGN);
	if (value)
	{
		if (!strcmp(value->data, "baseline")) style->vertical_align = VA_BASELINE;
		else if (!strcmp(value->data, "sub")) style->vertical_align = VA_SUB;
		else if (!strcmp(value->data, "super")) style->vertical_align = VA_SUPER;
		else if (!strcmp(value->data, "top")) style->vertical_align = VA_TOP;
		else if (!strcmp(value->data, "bottom")) style->vertical_align = VA_BOTTOM;
		else if (!strcmp(value->data, "text-top")) style->vertical_align = VA_TEXT_TOP;
		else if (!strcmp(value->data, "text-bottom")) style->vertical_align = VA_TEXT_BOTTOM;
	}

	value = value_from_property(match, PRO_FONT_SIZE);
	if (value)
	{
		if (!strcmp(value->data, "xx-large")) style->font_size = make_number(1.73f, N_SCALE);
		else if (!strcmp(value->data, "x-large")) style->font_size = make_number(1.44f, N_SCALE);
		else if (!strcmp(value->data, "large")) style->font_size = make_number(1.2f, N_SCALE);
		else if (!strcmp(value->data, "medium")) style->font_size = make_number(1.0f, N_SCALE);
		else if (!strcmp(value->data, "small")) style->font_size = make_number(0.83f, N_SCALE);
		else if (!strcmp(value->data, "x-small")) style->font_size = make_number(0.69f, N_SCALE);
		else if (!strcmp(value->data, "xx-small")) style->font_size = make_number(0.69f, N_SCALE);
		else if (!strcmp(value->data, "larger")) style->font_size = make_number(1.2f, N_SCALE);
		else if (!strcmp(value->data, "smaller")) style->font_size = make_number(1/1.2f, N_SCALE);
		else style->font_size = number_from_value(value, 12, N_LENGTH);
	}
	else
	{
		style->font_size = make_number(1, N_SCALE);
	}

	value = value_from_property(match, PRO_LIST_STYLE_TYPE);
	if (value)
	{
		if (!strcmp(value->data, "none")) style->list_style_type = LST_NONE;
		else if (!strcmp(value->data, "disc")) style->list_style_type = LST_DISC;
		else if (!strcmp(value->data, "circle")) style->list_style_type = LST_CIRCLE;
		else if (!strcmp(value->data, "square")) style->list_style_type = LST_SQUARE;
		else if (!strcmp(value->data, "decimal")) style->list_style_type = LST_DECIMAL;
		else if (!strcmp(value->data, "decimal-leading-zero")) style->list_style_type = LST_DECIMAL_ZERO;
		else if (!strcmp(value->data, "lower-roman")) style->list_style_type = LST_LC_ROMAN;
		else if (!strcmp(value->data, "upper-roman")) style->list_style_type = LST_UC_ROMAN;
		else if (!strcmp(value->data, "lower-greek")) style->list_style_type = LST_LC_GREEK;
		else if (!strcmp(value->data, "upper-greek")) style->list_style_type = LST_UC_GREEK;
		else if (!strcmp(value->data, "lower-latin")) style->list_style_type = LST_LC_LATIN;
		else if (!strcmp(value->data, "upper-latin")) style->list_style_type = LST_UC_LATIN;
		else if (!strcmp(value->data, "lower-alpha")) style->list_style_type = LST_LC_ALPHA;
		else if (!strcmp(value->data, "upper-alpha")) style->list_style_type = LST_UC_ALPHA;
		else if (!strcmp(value->data, "armenian")) style->list_style_type = LST_ARMENIAN;
		else if (!strcmp(value->data, "georgian")) style->list_style_type = LST_GEORGIAN;
	}

	value = value_from_property(match, PRO_OVERFLOW_WRAP);
	if (value)
	{
		if (!strcmp(value->data, "break-word")) style->overflow_wrap = OVERFLOW_WRAP_BREAK_WORD;
		else style->overflow_wrap = OVERFLOW_WRAP_NORMAL;
	}

	style->line_height = number_from_property(match, PRO_LINE_HEIGHT, 1.2f, N_SCALE);
	style->leading = number_from_property(match, PRO_LEADING, 0, N_UNDEFINED);

	style->text_indent = number_from_property(match, PRO_TEXT_INDENT, 0, N_LENGTH);

	style->width = number_from_property(match, PRO_WIDTH, 0, N_AUTO);
	style->height = number_from_property(match, PRO_HEIGHT, 0, N_AUTO);

	style->margin[0] = number_from_property(match, PRO_MARGIN_TOP, 0, N_LENGTH);
	style->margin[1] = number_from_property(match, PRO_MARGIN_RIGHT, 0, N_LENGTH);
	style->margin[2] = number_from_property(match, PRO_MARGIN_BOTTOM, 0, N_LENGTH);
	style->margin[3] = number_from_property(match, PRO_MARGIN_LEFT, 0, N_LENGTH);

	style->padding[0] = number_from_property(match, PRO_PADDING_TOP, 0, N_LENGTH);
	style->padding[1] = number_from_property(match, PRO_PADDING_RIGHT, 0, N_LENGTH);
	style->padding[2] = number_from_property(match, PRO_PADDING_BOTTOM, 0, N_LENGTH);
	style->padding[3] = number_from_property(match, PRO_PADDING_LEFT, 0, N_LENGTH);

	style->color = color_from_property(match, PRO_COLOR, black);
	style->background_color = color_from_property(match, PRO_BACKGROUND_COLOR, transparent);

	style->border_style_0 = border_style_from_property(match, PRO_BORDER_TOP_STYLE);
	style->border_style_1 = border_style_from_property(match, PRO_BORDER_RIGHT_STYLE);
	style->border_style_2 = border_style_from_property(match, PRO_BORDER_BOTTOM_STYLE);
	style->border_style_3 = border_style_from_property(match, PRO_BORDER_LEFT_STYLE);

	style->border_color[0] = color_from_property(match, PRO_BORDER_TOP_COLOR, style->color);
	style->border_color[1] = color_from_property(match, PRO_BORDER_RIGHT_COLOR, style->color);
	style->border_color[2] = color_from_property(match, PRO_BORDER_BOTTOM_COLOR, style->color);
	style->border_color[3] = color_from_property(match, PRO_BORDER_LEFT_COLOR, style->color);

	style->border_width[0] = border_width_from_property(match, PRO_BORDER_TOP_WIDTH);
	style->border_width[1] = border_width_from_property(match, PRO_BORDER_RIGHT_WIDTH);
	style->border_width[2] = border_width_from_property(match, PRO_BORDER_BOTTOM_WIDTH);
	style->border_width[3] = border_width_from_property(match, PRO_BORDER_LEFT_WIDTH);

	{
		const char *font_weight = string_from_property(match, PRO_FONT_WEIGHT, "normal");
		const char *font_style = string_from_property(match, PRO_FONT_STYLE, "normal");
		const char *font_variant = string_from_property(match, PRO_FONT_VARIANT, "normal");
		int is_bold = is_bold_from_font_weight(font_weight);
		int is_italic = is_italic_from_font_style(font_style);
		style->small_caps = !strcmp(font_variant, "small-caps");
		value = value_from_property(match, PRO_FONT_FAMILY);
		while (value)
		{
			if (strcmp(value->data, ",") != 0)
			{
				style->font = fz_load_html_font(ctx, set, value->data, is_bold, is_italic, style->small_caps);
				if (style->font)
					break;
			}
			value = value->next;
		}
		if (!style->font)
			style->font = fz_load_html_font(ctx, set, "serif", is_bold, is_italic, style->small_caps);
	}
}

#ifdef DEBUG_CSS_SPLAY
static void
do_verify_splay(const fz_css_style_splay *x)
{
	printf("%x<", x);
	if (x->lt)
	{
		assert(memcmp(&x->lt->style, &x->style, sizeof(x->style)) < 0);
		assert(x->lt->up == x);
		do_verify_splay(x->lt);
	}
	printf(",");
	if (x->gt)
	{
		assert(memcmp(&x->gt->style, &x->style, sizeof(x->style)) > 0);
		assert(x->gt->up == x);
		do_verify_splay(x->gt);
	}
	printf(">\n");
}

static void
verify_splay(const fz_css_style_splay *x)
{
	if (x == NULL)
		return;
	assert(x->up == NULL);
	do_verify_splay(x);
	printf("-----\n");
}
#endif

const fz_css_style *
fz_css_enlist(fz_context *ctx, const fz_css_style *style, fz_css_style_splay **tree, fz_pool *pool)
{
	fz_css_style_splay **current = tree;
	fz_css_style_splay *x;
	fz_css_style_splay *y = NULL;

	/* Search for a match in the tree, if there is one, or for
	 * the insertion point, if there is not. */
	while (*current != NULL)
	{
		int cmp = memcmp(style, &(*current)->style, sizeof(*style));
		if (cmp == 0)
		{
			/* We have a match - break out and do move to root. */
			break;
		}
		y = (*current);
		if (cmp < 0)
			current = &y->lt;
		else
			current = &y->gt;
	}
	/* Create one if needed */
	if (*current == NULL)
	{
		x = *current = fz_pool_alloc(ctx, pool, sizeof(*y));
		x->style = *style;
		x->up = y;
		x->lt = NULL;
		x->gt = NULL;
	}
	else
		x = *current;
	/* Now move to root */
	/*
	The splaying steps used:

	Case 1:	|a)       z              x             b)     z                   x
		|     y       D  =>  A       y            A       y           y       D
		|   x   C                  B   z                B   x  =>  z     C
		|  A B                        C D                  C D    A B

	Case 2:	|a)       z              x             b)     z                   x
		|     y       D  =>   y     z             A       y    =>     z       y
		|   A   x            A B   C D                  x   D        A B     C D
		|      B C                                     B C

	Case 3:	|a)       y              x             b)     y                   x
		|      x     C   =>   A     y              A     x      =>     y     C
		|     A B                  B C                  B C           A B
	*/
#ifdef DEBUG_CSS_SPLAY
	printf("BEFORE\n");
	verify_splay(*tree);
#endif
	while ((y = x->up) != NULL ) /* While we're not at the root */
	{
		fz_css_style_splay *z = y->up;
		y->up = x;
		if (z == NULL)
		{
			if (y->lt == x)	/* Case 3a */
			{
				y->lt = x->gt;
				if (y->lt)
					y->lt->up = y;
				x->gt = y;
			}
			else /* Case 3b */
			{
				y->gt = x->lt;
				if (y->gt)
					y->gt->up = y;
				x->lt = y;
			}
			x->up = NULL;
			break;
		}
		x->up = z->up;
		if (z->up)
		{
			if (z->up->lt == z)
				z->up->lt = x;
			else
				z->up->gt = x;
		}
		if (z->lt == y)
		{
			if (y->lt == x) /* Case 1a */
			{
				z->lt = y->gt;
				if (z->lt)
					z->lt->up = z;
				y->lt = x->gt;
				if (y->lt)
					y->lt->up = y;
				y->gt = z;
				z->up = y;
				x->gt = y;
			}
			else /* Case 2a */
			{
				y->gt = x->lt;
				if (y->gt)
					y->gt->up = y;
				z->lt = x->gt;
				if (z->lt)
					z->lt->up = z;
				x->lt = y;
				x->gt = z;
				z->up = x;
			}
		}
		else
		{
			if (y->gt == x) /* Case 1b */
			{
				z->gt = y->lt;
				if (z->gt)
					z->gt->up = z;
				y->gt = x->lt;
				if (y->gt)
					y->gt->up = y;
				y->lt = z;
				z->up = y;
				x->lt = y;
			}
			else /* Case 2b */
			{
				z->gt = x->lt;
				if (z->gt)
					z->gt->up = z;
				y->lt = x->gt;
				if (y->lt)
					y->lt->up = y;
				x->gt = y;
				x->lt = z;
				z->up = x;
			}
		}
	}

	*tree = x;
#ifdef DEBUG_CSS_SPLAY
	printf("AFTER\n");
	verify_splay(x);
#endif

	return &x->style;
}
/*
 * Pretty printing
 */

static void print_value(fz_css_value *val)
{
	printf("%s", val->data);
	if (val->args)
	{
		printf("(");
		print_value(val->args);
		printf(")");
	}
	if (val->next)
	{
		printf(" ");
		print_value(val->next);
	}
}

static void print_property(fz_css_property *prop)
{
	printf("\t%s: ", fz_css_property_name(prop->name));
	print_value(prop->value);
	if (prop->important)
		printf(" !important");
	printf(";\n");
}

static void print_condition(fz_css_condition *cond)
{
	if (cond->type == '=')
		printf("[%s=%s]", cond->key, cond->val);
	else if (cond->type == '[')
		printf("[%s]", cond->key);
	else
		printf("%c%s", cond->type, cond->val);
	if (cond->next)
		print_condition(cond->next);
}

static void print_selector(fz_css_selector *sel)
{
	if (sel->combine)
	{
		print_selector(sel->left);
		if (sel->combine == ' ')
			printf(" ");
		else
			printf(" %c ", sel->combine);
		print_selector(sel->right);
	}
	else if (sel->name)
		printf("%s", sel->name);
	else
		printf("*");
	if (sel->cond)
	{
		print_condition(sel->cond);
	}
}

static void print_rule(fz_css_rule *rule)
{
	fz_css_selector *sel;
	fz_css_property *prop;

	for (sel = rule->selector; sel; sel = sel->next)
	{
		print_selector(sel);
		printf(" /* %d */", selector_specificity(sel, 0));
		if (sel->next)
			printf(", ");
	}

	printf("\n{\n");
	for (prop = rule->declaration; prop; prop = prop->next)
	{
		print_property(prop);
	}
	printf("}\n");
}

void
fz_debug_css(fz_context *ctx, fz_css *css)
{
	fz_css_rule *rule = css->rule;
	while (rule)
	{
		print_rule(rule);
		rule = rule->next;
	}
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "html-imp.h"

#include <string.h>

#include "css-properties.h"

struct lexbuf
{
	fz_context *ctx;
	fz_pool *pool;
	const unsigned char *start;
	const unsigned char *s;
	const char *file;
	int line;
	int lookahead;
	int c;
	int string_len;
	char string[1024];
};

static fz_css_value *parse_expr(struct lexbuf *buf);
static fz_css_selector *parse_selector(struct lexbuf *buf);

FZ_NORETURN static void fz_css_error(struct lexbuf *buf, const char *msg)
{
#define PRE_POST_SIZE 30
	unsigned char text[PRE_POST_SIZE * 2 + 4];
	unsigned char *d = text;
	const unsigned char *s = buf->start;
	int n = sizeof(text)-1;

	/* We want to make a helpful fragment for the error message.
	 * We want err_pos to be the point at which we just tripped
	 * the error. err_pos needs to be at least 1 byte behind
	 * our read pointer, as we've read that char. */
	const unsigned char *err_pos = buf->s-1;

	/* And if we're using lookahead, it's further behind. */
	if (buf->lookahead >= CSS_KEYWORD)
		err_pos -= strlen(buf->string);
	else if (buf->lookahead != EOF)
		err_pos--;

	/* We're going to try to output:
	 * <section prior to the error> ">" <the char that tripped> "<" <section after the error>
	 */
	/* Is the section prior to the error too long? If so, truncate it with an elipsis. */
	if (err_pos - s > n-PRE_POST_SIZE)
	{
		*d++ = '.';
		*d++ = '.';
		*d++ = '.';
		n -= 3;
		s = err_pos - (n-PRE_POST_SIZE);
	}

	/* Copy the prefix (if there is one) */
	if (err_pos > s)
	{
		n = err_pos - s;
		while (n)
		{
			unsigned char c = *s++;
			*d++ = (c < 32 || c > 127) ? ' ' : c;
			n--;
		}
	}

	/* Marker, char, end marker */
	*d++ = '>', n--;
	if (*err_pos)
		*d++ = *err_pos, n--;
	*d++ = '<', n--;

	/* Postfix */
	n = (int)strlen((const char *)err_pos);
	if (n <= PRE_POST_SIZE)
	{
		while (n > 0)
		{
			unsigned char c = *err_pos++;
			*d++ =  (c < 32 || c > 127) ? ' ' : c;
			n--;
		}
	}
	else
	{
		for (n = PRE_POST_SIZE-3; n > 0; n--)
		{
			unsigned char c = *err_pos++;
			*d =  (c < 32 || c > 127) ? ' ' : c;
		}

		*d++ = '.';
		*d++ = '.';
		*d++ = '.';
	}
	*d = 0;

	fz_throw(buf->ctx, FZ_ERROR_SYNTAX, "css syntax error: %s (%s:%d) (%s)", msg, buf->file, buf->line, text);
}

fz_css *fz_new_css(fz_context *ctx)
{
	fz_pool *pool = fz_new_pool(ctx);
	fz_css *css = NULL;

	fz_try(ctx)
	{
		css = fz_pool_alloc(ctx, pool, sizeof *css);
		css->pool = pool;
		css->rule = NULL;
	}
	fz_catch(ctx)
	{
		fz_drop_pool(ctx, pool);
		fz_rethrow(ctx);
	}

	return css;
}

void fz_drop_css(fz_context *ctx, fz_css *css)
{
	if (css)
		fz_drop_pool(ctx, css->pool);
}

static fz_css_rule *fz_new_css_rule(fz_context *ctx, fz_pool *pool, fz_css_selector *selector, fz_css_property *declaration)
{
	fz_css_rule *rule = fz_pool_alloc(ctx, pool, sizeof *rule);
	rule->selector = selector;
	rule->declaration = declaration;
	rule->next = NULL;
	return rule;
}

static fz_css_selector *fz_new_css_selector(fz_context *ctx, fz_pool *pool, const char *name)
{
	fz_css_selector *sel = fz_pool_alloc(ctx, pool, sizeof *sel);
	sel->name = name ? fz_pool_strdup(ctx, pool, name) : NULL;
	sel->combine = 0;
	sel->cond = NULL;
	sel->left = NULL;
	sel->right = NULL;
	sel->next = NULL;
	return sel;
}

static fz_css_condition *fz_new_css_condition(fz_context *ctx, fz_pool *pool, int type, const char *key, const char *val)
{
	fz_css_condition *cond = fz_pool_alloc(ctx, pool, sizeof *cond);
	cond->type = type;
	cond->key = key ? fz_pool_strdup(ctx, pool, key) : NULL;
	cond->val = val ? fz_pool_strdup(ctx, pool, val) : NULL;
	cond->next = NULL;
	return cond;
}

static fz_css_property *fz_new_css_property(fz_context *ctx, fz_pool *pool, const char *name, fz_css_value *value, int spec)
{
	struct css_property_info *info = css_property_lookup(name, strlen(name));
	if (info)
	{
		fz_css_property *prop = fz_pool_alloc(ctx, pool, sizeof *prop);
		prop->name = info->key;
		prop->value = value;
		prop->spec = spec;
		prop->important = 0;
		prop->next = NULL;
		return prop;
	}
	return NULL;
}

static fz_css_value *fz_new_css_value_x(fz_context *ctx, fz_pool *pool, int type)
{
	fz_css_value *val = fz_pool_alloc(ctx, pool, sizeof *val);
	val->type = type;
	val->data = NULL;
	val->args = NULL;
	val->next = NULL;
	return val;
}

static fz_css_value *fz_new_css_value(fz_context *ctx, fz_pool *pool, int type, const char *data)
{
	fz_css_value *val = fz_pool_alloc(ctx, pool, sizeof *val);
	val->type = type;
	val->data = fz_pool_strdup(ctx, pool, data);
	val->args = NULL;
	val->next = NULL;
	return val;
}

static void css_lex_next(struct lexbuf *buf)
{
	buf->c = *(buf->s++);
	if (buf->c == '\n')
		++buf->line;
	buf->lookahead = EOF;
}

static void css_lex_init(fz_context *ctx, struct lexbuf *buf, fz_pool *pool, const char *s, const char *file)
{
	buf->ctx = ctx;
	buf->pool = pool;
	buf->s = (const unsigned char *)s;
	buf->lookahead = EOF;
	buf->start = buf->s;
	buf->c = 0;
	buf->file = file;
	buf->line = 1;
	css_lex_next(buf);

	buf->string_len = 0;
}

static inline int iswhite(int c)
{
	return c == ' ' || c == '\t' || c == '\r' || c == '\n' || c == '\f';
}

static int isnmstart(int c)
{
	return c == '\\' || c == '_' || (c >= 'a' && c <= 'z') || (c >= 'A' && c <= 'Z') ||
		(c >= 128 && c <= 255);
}

static int isnmchar(int c)
{
	return c == '\\' || c == '_' || (c >= 'a' && c <= 'z') || (c >= 'A' && c <= 'Z') ||
		(c >= '0' && c <= '9') || c == '-' || (c >= 128 && c <= 255);
}

static void css_push_char(struct lexbuf *buf, int c)
{
	if (buf->string_len + 1 >= (int)nelem(buf->string))
		fz_css_error(buf, "token too long");
	buf->string[buf->string_len++] = c;
}

static int css_lex_accept(struct lexbuf *buf, int t)
{
	if (buf->c == t)
	{
		css_lex_next(buf);
		return 1;
	}
	return 0;
}

static void css_lex_expect(struct lexbuf *buf, int t)
{
	if (!css_lex_accept(buf, t))
		fz_css_error(buf, "unexpected character");
}

static int css_lex_number(struct lexbuf *buf)
{
	while (buf->c >= '0' && buf->c <= '9')
	{
		css_push_char(buf, buf->c);
		css_lex_next(buf);
	}

	if (css_lex_accept(buf, '.'))
	{
		css_push_char(buf, '.');
		while (buf->c >= '0' && buf->c <= '9')
		{
			css_push_char(buf, buf->c);
			css_lex_next(buf);
		}
	}

	if (css_lex_accept(buf, '%'))
	{
		css_push_char(buf, '%');
		css_push_char(buf, 0);
		return CSS_PERCENT;
	}

	if (isnmstart(buf->c))
	{
		css_push_char(buf, buf->c);
		css_lex_next(buf);
		while (isnmchar(buf->c))
		{
			css_push_char(buf, buf->c);
			css_lex_next(buf);
		}
		css_push_char(buf, 0);
		return CSS_LENGTH;
	}

	css_push_char(buf, 0);
	return CSS_NUMBER;
}

static int css_lex_keyword(struct lexbuf *buf)
{
	while (isnmchar(buf->c))
	{
		css_push_char(buf, buf->c);
		css_lex_next(buf);
	}
	css_push_char(buf, 0);
	return CSS_KEYWORD;
}

static int css_lex_hash(struct lexbuf *buf)
{
	while (isnmchar(buf->c))
	{
		css_push_char(buf, buf->c);
		css_lex_next(buf);
	}
	css_push_char(buf, 0);
	return CSS_HASH;
}

static int css_lex_string(struct lexbuf *buf, int q)
{
	while (buf->c && buf->c != q)
	{
		if (css_lex_accept(buf, '\\'))
		{
			if (css_lex_accept(buf, 'n'))
				css_push_char(buf, '\n');
			else if (css_lex_accept(buf, 'r'))
				css_push_char(buf, '\r');
			else if (css_lex_accept(buf, 'f'))
				css_push_char(buf, '\f');
			else if (css_lex_accept(buf, '\f'))
				/* line continuation */ ;
			else if (css_lex_accept(buf, '\n'))
				/* line continuation */ ;
			else if (css_lex_accept(buf, '\r'))
				css_lex_accept(buf, '\n');
			else
			{
				css_push_char(buf, buf->c);
				css_lex_next(buf);
			}
		}
		else
		{
			css_push_char(buf, buf->c);
			css_lex_next(buf);
		}
	}
	css_lex_expect(buf, q);
	css_push_char(buf, 0);
	return CSS_STRING;
}

static void css_lex_uri(struct lexbuf *buf)
{
	while (buf->c && buf->c != ')' && !iswhite(buf->c))
	{
		if (css_lex_accept(buf, '\\'))
		{
			if (css_lex_accept(buf, 'n'))
				css_push_char(buf, '\n');
			else if (css_lex_accept(buf, 'r'))
				css_push_char(buf, '\r');
			else if (css_lex_accept(buf, 'f'))
				css_push_char(buf, '\f');
			else
			{
				css_push_char(buf, buf->c);
				css_lex_next(buf);
			}
		}
		else if (buf->c == '!' || buf->c == '#' || buf->c == '$' || buf->c == '%' || buf->c == '&' ||
				(buf->c >= '*' && buf->c <= '[') ||
				(buf->c >= ']' && buf->c <= '~') ||
				buf->c > 159)
		{
			css_push_char(buf, buf->c);
			css_lex_next(buf);
		}
		else
			fz_css_error(buf, "unexpected character in url");
	}
	css_push_char(buf, 0);
}

static int css_lex(struct lexbuf *buf)
{
	int t;

	// TODO: keyword escape sequences

	buf->string_len = 0;

restart:
	if (buf->c == 0)
		return EOF;

	if (iswhite(buf->c))
	{
		while (iswhite(buf->c))
			css_lex_next(buf);
		return ' ';
	}

	if (css_lex_accept(buf, '/'))
	{
		if (css_lex_accept(buf, '*'))
		{
			while (buf->c)
			{
				if (css_lex_accept(buf, '*'))
				{
					while (buf->c == '*')
						css_lex_next(buf);
					if (css_lex_accept(buf, '/'))
						goto restart;
				}
				css_lex_next(buf);
			}
			fz_css_error(buf, "unterminated comment");
		}
		return '/';
	}

	if (css_lex_accept(buf, '<'))
	{
		if (css_lex_accept(buf, '!'))
		{
			css_lex_expect(buf, '-');
			css_lex_expect(buf, '-');
			goto restart; /* ignore CDO */
		}
		return '<';
	}

	if (css_lex_accept(buf, '-'))
	{
		if (css_lex_accept(buf, '-'))
		{
			if (css_lex_accept(buf, '>'))
				goto restart; /* ignore CDC */
		}
		if (isnmstart(buf->c))
		{
			css_push_char(buf, '-');
			return css_lex_keyword(buf);
		}
		return '-';
	}

	if (css_lex_accept(buf, '.'))
	{
		if (buf->c >= '0' && buf->c <= '9')
		{
			css_push_char(buf, '.');
			return css_lex_number(buf);
		}
		return '.';
	}

	if (css_lex_accept(buf, '#'))
	{
		if (isnmchar(buf->c))
			return css_lex_hash(buf);
		return '#';
	}

	if (css_lex_accept(buf, '"'))
		return css_lex_string(buf, '"');
	if (css_lex_accept(buf, '\''))
		return css_lex_string(buf, '\'');

	if (buf->c >= '0' && buf->c <= '9')
		return css_lex_number(buf);

	if (css_lex_accept(buf, 'u'))
	{
		if (css_lex_accept(buf, 'r'))
		{
			if (css_lex_accept(buf, 'l'))
			{
				if (css_lex_accept(buf, '('))
				{
					while (iswhite(buf->c))
						css_lex_next(buf);
					if (css_lex_accept(buf, '"'))
						css_lex_string(buf, '"');
					else if (css_lex_accept(buf, '\''))
						css_lex_string(buf, '\'');
					else
						css_lex_uri(buf);
					while (iswhite(buf->c))
						css_lex_next(buf);
					css_lex_expect(buf, ')');
					return CSS_URI;
				}
				css_push_char(buf, 'u');
				css_push_char(buf, 'r');
				css_push_char(buf, 'l');
				return css_lex_keyword(buf);
			}
			css_push_char(buf, 'u');
			css_push_char(buf, 'r');
			return css_lex_keyword(buf);
		}
		css_push_char(buf, 'u');
		return css_lex_keyword(buf);
	}

	if (isnmstart(buf->c))
	{
		css_push_char(buf, buf->c);
		css_lex_next(buf);
		return css_lex_keyword(buf);
	}

	t = buf->c;
	css_lex_next(buf);
	return t;
}

static void next(struct lexbuf *buf)
{
	buf->lookahead = css_lex(buf);
}

static int accept(struct lexbuf *buf, int t)
{
	if (buf->lookahead == t)
	{
		next(buf);
		return 1;
	}
	return 0;
}

static void expect(struct lexbuf *buf, int t)
{
	if (accept(buf, t))
		return;
	fz_css_error(buf, "unexpected token");
}

static void white(struct lexbuf *buf)
{
	while (buf->lookahead == ' ')
		next(buf);
}

static int iscond(int t)
{
	return t == ':' || t == '.' || t == '[' || t == CSS_HASH;
}

static fz_css_value *parse_term(struct lexbuf *buf)
{
	fz_css_value *v;

	if (buf->lookahead == '+' || buf->lookahead == '-')
	{
		float sign = buf->lookahead == '-' ? -1 : 1;
		next(buf);
		if (buf->lookahead != CSS_NUMBER && buf->lookahead != CSS_LENGTH && buf->lookahead != CSS_PERCENT)
			fz_css_error(buf, "expected number");
		if (sign < 0)
		{
			v = fz_new_css_value_x(buf->ctx, buf->pool, buf->lookahead);
			v->data = fz_pool_alloc(buf->ctx, buf->pool, strlen(buf->string) + 2);
			v->data[0] = '-';
			strcpy(v->data + 1, buf->string);
		}
		else
		{
			v = fz_new_css_value(buf->ctx, buf->pool, buf->lookahead, buf->string);
		}
		next(buf);
		white(buf);
		return v;
	}

	if (buf->lookahead == CSS_KEYWORD)
	{
		v = fz_new_css_value(buf->ctx, buf->pool, CSS_KEYWORD, buf->string);
		next(buf);
		if (accept(buf, '('))
		{
			white(buf);
			v->type = '(';
			v->args = parse_expr(buf);
			expect(buf, ')');
		}
		white(buf);
		return v;
	}

	switch (buf->lookahead)
	{
	case CSS_HASH:
	case CSS_STRING:
	case CSS_URI:
	case CSS_NUMBER:
	case CSS_LENGTH:
	case CSS_PERCENT:
		v = fz_new_css_value(buf->ctx, buf->pool, buf->lookahead, buf->string);
		next(buf);
		white(buf);
		return v;
	}

	fz_css_error(buf, "expected value");
}

static fz_css_value *parse_expr(struct lexbuf *buf)
{
	fz_css_value *head, *tail;

	head = tail = parse_term(buf);

	while (buf->lookahead != '}' && buf->lookahead != ';' && buf->lookahead != '!' &&
			buf->lookahead != ')' && buf->lookahead != EOF)
	{
		if (accept(buf, ','))
		{
			white(buf);
			tail = tail->next = fz_new_css_value(buf->ctx, buf->pool, ',', ",");
			tail = tail->next = parse_term(buf);
		}
		else if (accept(buf, '/'))
		{
			white(buf);
			tail = tail->next = fz_new_css_value(buf->ctx, buf->pool, '/', "/");
			tail = tail->next = parse_term(buf);
		}
		else
		{
			tail = tail->next = parse_term(buf);
		}
	}

	return head;
}

static fz_css_property *parse_declaration(struct lexbuf *buf)
{
	fz_css_property *p;

	if (buf->lookahead != CSS_KEYWORD)
		fz_css_error(buf, "expected keyword in property");
	p = fz_new_css_property(buf->ctx, buf->pool, buf->string, NULL, 0);
	next(buf);

	white(buf);
	expect(buf, ':');
	white(buf);

	if (p)
		p->value = parse_expr(buf);
	else
		(void) parse_expr(buf);

	/* !important */
	if (accept(buf, '!'))
	{
		white(buf);
		if (buf->lookahead != CSS_KEYWORD || strcmp(buf->string, "important"))
			fz_css_error(buf, "expected keyword 'important' after '!'");
		if (p)
			p->important = 1;
		next(buf);
		white(buf);
	}

	return p;
}

static fz_css_property *parse_declaration_list(struct lexbuf *buf)
{
	fz_css_property *head, *tail = NULL, *p;

	white(buf);

	if (buf->lookahead == '}' || buf->lookahead == EOF)
		return NULL;

	p = parse_declaration(buf);
	if (p)
		tail = p;
	head = tail;

	while (accept(buf, ';'))
	{
		white(buf);

		if (buf->lookahead != '}' && buf->lookahead != ';' && buf->lookahead != EOF)
		{
			p = parse_declaration(buf);
			if (p)
			{
				if (!head)
					head = tail = p;
				else
					tail = tail->next = p;
			}
		}
	}

	return head;
}

static char *parse_attrib_value(struct lexbuf *buf)
{
	char *s;

	if (buf->lookahead == CSS_KEYWORD || buf->lookahead == CSS_STRING)
	{
		s = fz_pool_strdup(buf->ctx, buf->pool, buf->string);
		next(buf);
		white(buf);
		return s;
	}

	fz_css_error(buf, "expected attribute value");
}

static fz_css_condition *parse_condition(struct lexbuf *buf)
{
	fz_css_condition *c;

	if (accept(buf, ':'))
	{
		(void)accept(buf, ':'); /* swallow css3 :: syntax and pretend it's a normal pseudo-class */
		if (buf->lookahead != CSS_KEYWORD)
			fz_css_error(buf, "expected keyword after ':'");
		c = fz_new_css_condition(buf->ctx, buf->pool, ':', "pseudo", buf->string);
		next(buf);
		if (accept(buf, '('))
		{
			white(buf);
			if (accept(buf, CSS_KEYWORD))
				white(buf);
			expect(buf, ')');
		}
		return c;
	}

	if (accept(buf, '.'))
	{
		if (buf->lookahead != CSS_KEYWORD)
			fz_css_error(buf, "expected keyword after '.'");
		c = fz_new_css_condition(buf->ctx, buf->pool, '.', "class", buf->string);
		next(buf);
		return c;
	}

	if (accept(buf, '['))
	{
		white(buf);

		if (buf->lookahead != CSS_KEYWORD)
			fz_css_error(buf, "expected keyword after '['");
		c = fz_new_css_condition(buf->ctx, buf->pool, '[', buf->string, NULL);
		next(buf);

		white(buf);

		if (accept(buf, '='))
		{
			c->type = '=';
			c->val = parse_attrib_value(buf);
		}
		else if (accept(buf, '|'))
		{
			expect(buf, '=');
			c->type = '|';
			c->val = parse_attrib_value(buf);
		}
		else if (accept(buf, '~'))
		{
			expect(buf, '=');
			c->type = '~';
			c->val = parse_attrib_value(buf);
		}

		expect(buf, ']');

		return c;
	}

	if (buf->lookahead == CSS_HASH)
	{
		c = fz_new_css_condition(buf->ctx, buf->pool, '#', "id", buf->string);
		next(buf);
		return c;
	}

	fz_css_error(buf, "expected condition");
}

static fz_css_condition *parse_condition_list(struct lexbuf *buf)
{
	fz_css_condition *head, *tail;

	head = tail = parse_condition(buf);
	while (iscond(buf->lookahead))
	{
		tail = tail->next = parse_condition(buf);
	}
	return head;
}

static fz_css_selector *parse_simple_selector(struct lexbuf *buf)
{
	fz_css_selector *s;

	if (accept(buf, '*'))
	{
		s = fz_new_css_selector(buf->ctx, buf->pool, NULL);
		if (iscond(buf->lookahead))
			s->cond = parse_condition_list(buf);
		return s;
	}
	else if (buf->lookahead == CSS_KEYWORD)
	{
		s = fz_new_css_selector(buf->ctx, buf->pool, buf->string);
		next(buf);
		if (iscond(buf->lookahead))
			s->cond = parse_condition_list(buf);
		return s;
	}
	else if (iscond(buf->lookahead))
	{
		s = fz_new_css_selector(buf->ctx, buf->pool, NULL);
		s->cond = parse_condition_list(buf);
		return s;
	}

	fz_css_error(buf, "expected selector");
}

static fz_css_selector *parse_combinator(struct lexbuf *buf, int c, fz_css_selector *a)
{
	fz_css_selector *sel, *b;
	white(buf);
	b = parse_simple_selector(buf);
	sel = fz_new_css_selector(buf->ctx, buf->pool, NULL);
	sel->combine = c;
	sel->left = a;
	sel->right = b;
	return sel;
}

static fz_css_selector *parse_selector(struct lexbuf *buf)
{
	fz_css_selector *sel = parse_simple_selector(buf);
	for (;;)
	{
		if (accept(buf, ' '))
		{
			if (accept(buf, '+'))
				sel = parse_combinator(buf, '+', sel);
			else if (accept(buf, '>'))
				sel = parse_combinator(buf, '>', sel);
			else if (buf->lookahead != ',' && buf->lookahead != '{' && buf->lookahead != EOF)
				sel = parse_combinator(buf, ' ', sel);
			else
				break;
		}
		else if (accept(buf, '+'))
			sel = parse_combinator(buf, '+', sel);
		else if (accept(buf, '>'))
			sel = parse_combinator(buf, '>', sel);
		else
			break;
	}
	return sel;
}

static fz_css_selector *parse_selector_list(struct lexbuf *buf)
{
	fz_css_selector *head, *tail;

	head = tail = parse_selector(buf);
	while (accept(buf, ','))
	{
		white(buf);
		tail = tail->next = parse_selector(buf);
	}
	return head;
}

static fz_css_rule *parse_ruleset(struct lexbuf *buf)
{
	fz_css_selector *s = NULL;
	fz_css_property *p = NULL;

	fz_try(buf->ctx)
	{
		s = parse_selector_list(buf);
		expect(buf, '{');
		p = parse_declaration_list(buf);
		expect(buf, '}');
		white(buf);
	}
	fz_catch(buf->ctx)
	{
		if (fz_caught(buf->ctx) != FZ_ERROR_SYNTAX)
			fz_rethrow(buf->ctx);
		while (buf->lookahead != EOF)
		{
			if (accept(buf, '}'))
			{
				white(buf);
				break;
			}
			next(buf);
		}
		return NULL;
	}

	return fz_new_css_rule(buf->ctx, buf->pool, s, p);
}

static fz_css_rule *parse_at_page(struct lexbuf *buf)
{
	fz_css_selector *s = NULL;
	fz_css_property *p = NULL;

	white(buf);
	if (accept(buf, ':'))
	{
		expect(buf, CSS_KEYWORD);
		white(buf);
	}
	expect(buf, '{');
	p = parse_declaration_list(buf);
	expect(buf, '}');
	white(buf);

	s = fz_new_css_selector(buf->ctx, buf->pool, "@page");
	return fz_new_css_rule(buf->ctx, buf->pool, s, p);
}

static fz_css_rule *parse_at_font_face(struct lexbuf *buf)
{
	fz_css_selector *s = NULL;
	fz_css_property *p = NULL;

	white(buf);
	expect(buf, '{');
	p = parse_declaration_list(buf);
	expect(buf, '}');
	white(buf);

	s = fz_new_css_selector(buf->ctx, buf->pool, "@font-face");
	return fz_new_css_rule(buf->ctx, buf->pool, s, p);
}

static void parse_at_rule(struct lexbuf *buf)
{
	expect(buf, CSS_KEYWORD);

	/* skip until '{' or ';' */
	while (buf->lookahead != EOF)
	{
		if (accept(buf, ';'))
		{
			white(buf);
			return;
		}
		if (accept(buf, '{'))
		{
			int depth = 1;
			while (buf->lookahead != EOF && depth > 0)
			{
				if (accept(buf, '{'))
					++depth;
				else if (accept(buf, '}'))
					--depth;
				else
					next(buf);
			}
			white(buf);
			return;
		}
		next(buf);
	}
}

static fz_css_rule *parse_stylesheet(struct lexbuf *buf, fz_css_rule *chain)
{
	fz_css_rule *rule, **nextp, *tail;

	tail = chain;
	if (tail)
	{
		while (tail->next)
			tail = tail->next;
		nextp = &tail->next;
	}
	else
	{
		nextp = &tail;
	}

	white(buf);

	while (buf->lookahead != EOF)
	{
		if (accept(buf, '@'))
		{
			if (buf->lookahead == CSS_KEYWORD && !strcmp(buf->string, "page"))
			{
				next(buf);
				rule = *nextp = parse_at_page(buf);
				nextp = &rule->next;
			}
			else if (buf->lookahead == CSS_KEYWORD && !strcmp(buf->string, "font-face"))
			{
				next(buf);
				rule = *nextp = parse_at_font_face(buf);
				nextp = &rule->next;
			}
			else
			{
				parse_at_rule(buf);
			}
		}
		else
		{
			fz_css_rule *x = parse_ruleset(buf);
			if (x)
			{
				rule = *nextp = x;
				nextp = &rule->next;
			}
		}
		white(buf);
	}

	return chain ? chain : tail;
}

const char *fz_css_property_name(int key)
{
	const char *name = "unknown";
	size_t i;
	for (i = 0; i < nelem(css_property_list); ++i)
		if (*css_property_list[i].name && css_property_list[i].key == key)
			name = css_property_list[i].name;
	return name;
}

fz_css_property *fz_parse_css_properties(fz_context *ctx, fz_pool *pool, const char *source)
{
	struct lexbuf buf;
	css_lex_init(ctx, &buf, pool, source, "<inline>");
	next(&buf);
	return parse_declaration_list(&buf);
}

void fz_parse_css(fz_context *ctx, fz_css *css, const char *source, const char *file)
{
	struct lexbuf buf;
	css_lex_init(ctx, &buf, css->pool, source, file);
	next(&buf);
	css->rule = parse_stylesheet(&buf, css->rule);
}
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			struct css_property_info { const char *name; int key; };


			%define hash-function-name css_property_hash


			%define lookup-function-name css_property_lookup


			%define word-array-name css_property_list


			%global-table


			%struct-type


			%%


			-mupdf-leading			PRO_LEADING


			background-color			PRO_BACKGROUND_COLOR


			border			PRO_BORDER


			border-bottom			PRO_BORDER_BOTTOM


			border-bottom-color			PRO_BORDER_BOTTOM_COLOR


			border-bottom-style			PRO_BORDER_BOTTOM_STYLE


			border-bottom-width			PRO_BORDER_BOTTOM_WIDTH


			border-color			PRO_BORDER_COLOR


			border-left			PRO_BORDER_LEFT


			border-left-color			PRO_BORDER_LEFT_COLOR


			border-left-style			PRO_BORDER_LEFT_STYLE


			border-left-width			PRO_BORDER_LEFT_WIDTH


			border-right			PRO_BORDER_RIGHT


			border-right-color			PRO_BORDER_RIGHT_COLOR


			border-right-style			PRO_BORDER_RIGHT_STYLE


			border-right-width			PRO_BORDER_RIGHT_WIDTH


			border-style			PRO_BORDER_STYLE


			border-top			PRO_BORDER_TOP


			border-top-color			PRO_BORDER_TOP_COLOR


			border-top-style			PRO_BORDER_TOP_STYLE


			border-top-width			PRO_BORDER_TOP_WIDTH


			border-width			PRO_BORDER_WIDTH


			color			PRO_COLOR


			direction			PRO_DIRECTION


			display			PRO_DISPLAY


			font-family			PRO_FONT_FAMILY


			font-size			PRO_FONT_SIZE


			font-style			PRO_FONT_STYLE


			font-variant			PRO_FONT_VARIANT


			font-weight			PRO_FONT_WEIGHT


			height			PRO_HEIGHT


			letter-spacing			PRO_LETTER_SPACING


			line-height			PRO_LINE_HEIGHT


			list-style			PRO_LIST_STYLE


			list-style-image			PRO_LIST_STYLE_IMAGE


			list-style-position			PRO_LIST_STYLE_POSITION


			list-style-type			PRO_LIST_STYLE_TYPE


			margin			PRO_MARGIN


			margin-bottom			PRO_MARGIN_BOTTOM


			margin-left			PRO_MARGIN_LEFT


			margin-right			PRO_MARGIN_RIGHT


			margin-top			PRO_MARGIN_TOP


			orphans			PRO_ORPHANS


			overflow-wrap			PRO_OVERFLOW_WRAP


			padding			PRO_PADDING


			padding-bottom			PRO_PADDING_BOTTOM


			padding-left			PRO_PADDING_LEFT


			padding-right			PRO_PADDING_RIGHT


			padding-top			PRO_PADDING_TOP


			page-break-after			PRO_PAGE_BREAK_AFTER


			page-break-before			PRO_PAGE_BREAK_BEFORE


			quotes			PRO_QUOTES


			src			PRO_SRC


			text-align			PRO_TEXT_ALIGN


			text-indent			PRO_TEXT_INDENT


			text-transform			PRO_TEXT_TRANSFORM


			vertical-align			PRO_VERTICAL_ALIGN


			visibility			PRO_VISIBILITY


			white-space			PRO_WHITE_SPACE


			widows			PRO_WIDOWS


			width			PRO_WIDTH


			word-spacing			PRO_WORD_SPACING









mupdf-1.21.1-source/source/html/css-properties.h

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/* ANSI-C code produced by gperf version 3.1 */
/* Command-line: gperf source/html/css-properties.gperf  */
/* Computed positions: -k'1-2,$' */

#if !((' ' == 32) && ('!' == 33) && ('"' == 34) && ('#' == 35) \
      && ('%' == 37) && ('&' == 38) && ('\'' == 39) && ('(' == 40) \
      && (')' == 41) && ('*' == 42) && ('+' == 43) && (',' == 44) \
      && ('-' == 45) && ('.' == 46) && ('/' == 47) && ('0' == 48) \
      && ('1' == 49) && ('2' == 50) && ('3' == 51) && ('4' == 52) \
      && ('5' == 53) && ('6' == 54) && ('7' == 55) && ('8' == 56) \
      && ('9' == 57) && (':' == 58) && (';' == 59) && ('<' == 60) \
      && ('=' == 61) && ('>' == 62) && ('?' == 63) && ('A' == 65) \
      && ('B' == 66) && ('C' == 67) && ('D' == 68) && ('E' == 69) \
      && ('F' == 70) && ('G' == 71) && ('H' == 72) && ('I' == 73) \
      && ('J' == 74) && ('K' == 75) && ('L' == 76) && ('M' == 77) \
      && ('N' == 78) && ('O' == 79) && ('P' == 80) && ('Q' == 81) \
      && ('R' == 82) && ('S' == 83) && ('T' == 84) && ('U' == 85) \
      && ('V' == 86) && ('W' == 87) && ('X' == 88) && ('Y' == 89) \
      && ('Z' == 90) && ('[' == 91) && ('\\' == 92) && (']' == 93) \
      && ('^' == 94) && ('_' == 95) && ('a' == 97) && ('b' == 98) \
      && ('c' == 99) && ('d' == 100) && ('e' == 101) && ('f' == 102) \
      && ('g' == 103) && ('h' == 104) && ('i' == 105) && ('j' == 106) \
      && ('k' == 107) && ('l' == 108) && ('m' == 109) && ('n' == 110) \
      && ('o' == 111) && ('p' == 112) && ('q' == 113) && ('r' == 114) \
      && ('s' == 115) && ('t' == 116) && ('u' == 117) && ('v' == 118) \
      && ('w' == 119) && ('x' == 120) && ('y' == 121) && ('z' == 122) \
      && ('{' == 123) && ('|' == 124) && ('}' == 125) && ('~' == 126))
/* The character set is not based on ISO-646.  */
#error "gperf generated tables don't work with this execution character set. Please report a bug to <bug-gperf@gnu.org>."
#endif

#line 1 "source/html/css-properties.gperf"
struct css_property_info { const char *name; int key; };

#define TOTAL_KEYWORDS 62
#define MIN_WORD_LENGTH 3
#define MAX_WORD_LENGTH 19
#define MIN_HASH_VALUE 11
#define MAX_HASH_VALUE 109
/* maximum key range = 99, duplicates = 0 */

#ifdef __GNUC__
__inline
#else
#ifdef __cplusplus
inline
#endif
#endif
static unsigned int
css_property_hash (register const char *str, register size_t len)
{
  static unsigned char asso_values[] =
    {
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110,  10, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110,  35,   5,  55,
       35,  10,  51,  31,  55,  22, 110, 110,   0,  20,
       40,   0,   0,  10,   0,  45,  20,   5,  45,  20,
      110,  30, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110, 110, 110, 110, 110,
      110, 110, 110, 110, 110, 110
    };
  return len + asso_values[(unsigned char)str[1]] + asso_values[(unsigned char)str[0]] + asso_values[(unsigned char)str[len - 1]];
}

static struct css_property_info css_property_list[] =
  {
    {""}, {""}, {""}, {""}, {""}, {""}, {""}, {""}, {""},
    {""}, {""},
#line 10 "source/html/css-properties.gperf"
    {"border",PRO_BORDER},
    {""}, {""}, {""},
#line 25 "source/html/css-properties.gperf"
    {"border-top",PRO_BORDER_TOP},
    {""},
#line 15 "source/html/css-properties.gperf"
    {"border-color",PRO_BORDER_COLOR},
    {""}, {""}, {""},
#line 26 "source/html/css-properties.gperf"
    {"border-top-color",PRO_BORDER_TOP_COLOR},
#line 17 "source/html/css-properties.gperf"
    {"border-left-color",PRO_BORDER_LEFT_COLOR},
#line 21 "source/html/css-properties.gperf"
    {"border-right-color",PRO_BORDER_RIGHT_COLOR},
#line 12 "source/html/css-properties.gperf"
    {"border-bottom-color",PRO_BORDER_BOTTOM_COLOR},
    {""}, {""},
#line 24 "source/html/css-properties.gperf"
    {"border-style",PRO_BORDER_STYLE},
    {""}, {""}, {""},
#line 27 "source/html/css-properties.gperf"
    {"border-top-style",PRO_BORDER_TOP_STYLE},
#line 18 "source/html/css-properties.gperf"
    {"border-left-style",PRO_BORDER_LEFT_STYLE},
#line 22 "source/html/css-properties.gperf"
    {"border-right-style",PRO_BORDER_RIGHT_STYLE},
#line 13 "source/html/css-properties.gperf"
    {"border-bottom-style",PRO_BORDER_BOTTOM_STYLE},
    {""},
#line 16 "source/html/css-properties.gperf"
    {"border-left",PRO_BORDER_LEFT},
#line 20 "source/html/css-properties.gperf"
    {"border-right",PRO_BORDER_RIGHT},
#line 11 "source/html/css-properties.gperf"
    {"border-bottom",PRO_BORDER_BOTTOM},
    {""}, {""}, {""},
#line 41 "source/html/css-properties.gperf"
    {"list-style",PRO_LIST_STYLE},
    {""}, {""}, {""},
#line 56 "source/html/css-properties.gperf"
    {"padding-top",PRO_PADDING_TOP},
#line 44 "source/html/css-properties.gperf"
    {"list-style-type",PRO_LIST_STYLE_TYPE},
#line 42 "source/html/css-properties.gperf"
    {"list-style-image",PRO_LIST_STYLE_IMAGE},
    {""}, {""},
#line 57 "source/html/css-properties.gperf"
    {"page-break-after",PRO_PAGE_BREAK_AFTER},
#line 50 "source/html/css-properties.gperf"
    {"orphans",PRO_ORPHANS},
#line 40 "source/html/css-properties.gperf"
    {"line-height",PRO_LINE_HEIGHT},
    {""},
#line 39 "source/html/css-properties.gperf"
    {"letter-spacing",PRO_LETTER_SPACING},
#line 9 "source/html/css-properties.gperf"
    {"background-color",PRO_BACKGROUND_COLOR},
    {""},
#line 51 "source/html/css-properties.gperf"
    {"overflow-wrap",PRO_OVERFLOW_WRAP},
    {""},
#line 30 "source/html/css-properties.gperf"
    {"color",PRO_COLOR},
#line 62 "source/html/css-properties.gperf"
    {"text-indent",PRO_TEXT_INDENT},
#line 58 "source/html/css-properties.gperf"
    {"page-break-before",PRO_PAGE_BREAK_BEFORE},
#line 69 "source/html/css-properties.gperf"
    {"word-spacing",PRO_WORD_SPACING},
#line 63 "source/html/css-properties.gperf"
    {"text-transform",PRO_TEXT_TRANSFORM},
#line 49 "source/html/css-properties.gperf"
    {"margin-top",PRO_MARGIN_TOP},
#line 59 "source/html/css-properties.gperf"
    {"quotes",PRO_QUOTES},
#line 54 "source/html/css-properties.gperf"
    {"padding-left",PRO_PADDING_LEFT},
#line 55 "source/html/css-properties.gperf"
    {"padding-right",PRO_PADDING_RIGHT},
#line 53 "source/html/css-properties.gperf"
    {"padding-bottom",PRO_PADDING_BOTTOM},
#line 34 "source/html/css-properties.gperf"
    {"font-size",PRO_FONT_SIZE},
#line 35 "source/html/css-properties.gperf"
    {"font-style",PRO_FONT_STYLE},
#line 29 "source/html/css-properties.gperf"
    {"border-width",PRO_BORDER_WIDTH},
#line 52 "source/html/css-properties.gperf"
    {"padding",PRO_PADDING},
    {""},
#line 8 "source/html/css-properties.gperf"
    {"-mupdf-leading",PRO_LEADING},
#line 28 "source/html/css-properties.gperf"
    {"border-top-width",PRO_BORDER_TOP_WIDTH},
#line 19 "source/html/css-properties.gperf"
    {"border-left-width",PRO_BORDER_LEFT_WIDTH},
#line 23 "source/html/css-properties.gperf"
    {"border-right-width",PRO_BORDER_RIGHT_WIDTH},
#line 14 "source/html/css-properties.gperf"
    {"border-bottom-width",PRO_BORDER_BOTTOM_WIDTH},
#line 61 "source/html/css-properties.gperf"
    {"text-align",PRO_TEXT_ALIGN},
#line 43 "source/html/css-properties.gperf"
    {"list-style-position",PRO_LIST_STYLE_POSITION},
#line 37 "source/html/css-properties.gperf"
    {"font-weight",PRO_FONT_WEIGHT},
#line 36 "source/html/css-properties.gperf"
    {"font-variant",PRO_FONT_VARIANT},
    {""}, {""},
#line 47 "source/html/css-properties.gperf"
    {"margin-left",PRO_MARGIN_LEFT},
#line 48 "source/html/css-properties.gperf"
    {"margin-right",PRO_MARGIN_RIGHT},
#line 46 "source/html/css-properties.gperf"
    {"margin-bottom",PRO_MARGIN_BOTTOM},
    {""}, {""},
#line 38 "source/html/css-properties.gperf"
    {"height",PRO_HEIGHT},
#line 33 "source/html/css-properties.gperf"
    {"font-family",PRO_FONT_FAMILY},
#line 67 "source/html/css-properties.gperf"
    {"widows",PRO_WIDOWS},
#line 32 "source/html/css-properties.gperf"
    {"display",PRO_DISPLAY},
    {""},
#line 66 "source/html/css-properties.gperf"
    {"white-space",PRO_WHITE_SPACE},
    {""}, {""}, {""}, {""},
#line 45 "source/html/css-properties.gperf"
    {"margin",PRO_MARGIN},
#line 68 "source/html/css-properties.gperf"
    {"width",PRO_WIDTH},
#line 60 "source/html/css-properties.gperf"
    {"src",PRO_SRC},
    {""}, {""},
#line 31 "source/html/css-properties.gperf"
    {"direction",PRO_DIRECTION},
#line 65 "source/html/css-properties.gperf"
    {"visibility",PRO_VISIBILITY},
    {""},
#line 64 "source/html/css-properties.gperf"
    {"vertical-align",PRO_VERTICAL_ALIGN}
  };

struct css_property_info *
css_property_lookup (register const char *str, register size_t len)
{
  if (len <= MAX_WORD_LENGTH && len >= MIN_WORD_LENGTH)
    {
      register unsigned int key = css_property_hash (str, len);

      if (key <= MAX_HASH_VALUE)
        {
          register const char *s = css_property_list[key].name;

          if (*str == *s && !strcmp (str + 1, s + 1))
            return &css_property_list[key];
        }
    }
  return 0;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "html-imp.h"

#include <string.h>
#include <math.h>

#include <zlib.h> /* for crc32 */

enum { T, R, B, L };

typedef struct epub_chapter epub_chapter;
typedef struct epub_page epub_page;

typedef struct
{
	int max_chapters;
	int num_chapters;
	float layout_w;
	float layout_h;
	float layout_em;
	uint32_t css_sum;
	int use_doc_css;
	int *pages_in_chapter;
} epub_accelerator;

typedef struct
{
	fz_document super;
	fz_archive *zip;
	fz_html_font_set *set;
	int count;
	epub_chapter *spine;
	fz_outline *outline;
	char *dc_title, *dc_creator;
	float layout_w, layout_h, layout_em;
	epub_accelerator *accel;
	uint32_t css_sum;

	/* A common pattern of use is for us to open a document,
	 * load a page, draw it, drop it, load the next page,
	 * draw it, drop it etc. This means that the HTML for
	 * a chapter might get thrown away between the drop and
	 * the the next load (if the chapter is large, and the
	 * store size is low). Accordingly, we store a handle
	 * to the most recently used html block here, thus
	 * ensuring that the stored copy won't be evicted. */
	fz_html *most_recent_html;
} epub_document;

struct epub_chapter
{
	epub_document *doc;
	char *path;
	int number;
	epub_chapter *next;
};

struct epub_page
{
	fz_page super;
	epub_chapter *ch;
	int number;
	fz_html *html;
};

static uint32_t
user_css_sum(fz_context *ctx)
{
	uint32_t sum = 0;
	const char *css = fz_user_css(ctx);
	sum = crc32(0, NULL, 0);
	if (css)
		sum = crc32(sum, (Byte*)css, (int)strlen(css));
	return sum;
}

static fz_html *epub_get_laid_out_html(fz_context *ctx, epub_document *doc, epub_chapter *ch);

static int count_laid_out_pages(fz_html *html)
{
	if (html->tree.root->s.layout.b > 0)
		return ceilf(html->tree.root->s.layout.b / html->page_h);
	return 1;
}

static void
invalidate_accelerator(fz_context *ctx, epub_accelerator *acc)
{
	int i;

	for (i = 0; i < acc->max_chapters; i++)
		acc->pages_in_chapter[i] = -1;
}

static int count_chapter_pages(fz_context *ctx, epub_document *doc, epub_chapter *ch)
{
	epub_accelerator *acc = doc->accel;
	int use_doc_css = fz_use_document_css(ctx);

	if (use_doc_css != acc->use_doc_css || doc->css_sum != acc->css_sum)
	{
		acc->use_doc_css = use_doc_css;
		acc->css_sum = doc->css_sum;
		invalidate_accelerator(ctx, acc);
	}

	if (ch->number < acc->num_chapters && acc->pages_in_chapter[ch->number] != -1)
		return acc->pages_in_chapter[ch->number];

	fz_drop_html(ctx, epub_get_laid_out_html(ctx, doc, ch));
	return acc->pages_in_chapter[ch->number];
}

static fz_link_dest
epub_resolve_link(fz_context *ctx, fz_document *doc_, const char *dest)
{
	epub_document *doc = (epub_document*)doc_;
	epub_chapter *ch;
	int i;

	const char *s = strchr(dest, '#');
	size_t n = s ? (size_t)(s - dest) : strlen(dest);
	if (s && s[1] == 0)
		s = NULL;

	for (i = 0, ch = doc->spine; ch; ++i, ch = ch->next)
	{
		if (!strncmp(ch->path, dest, n) && ch->path[n] == 0)
		{
			if (s)
			{
				float y;
				fz_html *html = epub_get_laid_out_html(ctx, doc, ch);
				int ph = html->page_h;

				/* Search for a matching fragment */
				y = fz_find_html_target(ctx, html, s+1);
				fz_drop_html(ctx, html);
				if (y >= 0)
				{
					int page = y / ph;
					return fz_make_link_dest_xyz(i, page, 0, y - page * ph, 0);
				}
				return fz_make_link_dest_none();
			}
			return fz_make_link_dest_xyz(i, 0, 0, 0, 0);
		}
	}

	return fz_make_link_dest_none();
}

static void
epub_layout(fz_context *ctx, fz_document *doc_, float w, float h, float em)
{
	epub_document *doc = (epub_document*)doc_;
	uint32_t css_sum = user_css_sum(ctx);
	int use_doc_css = fz_use_document_css(ctx);

	if (doc->layout_w == w && doc->layout_h == h && doc->layout_em == em && doc->css_sum == css_sum)
		return;
	doc->layout_w = w;
	doc->layout_h = h;
	doc->layout_em = em;

	if (doc->accel == NULL)
		return;

	/* When we load the saved accelerator, doc->accel
	 * can be populated with different values than doc.
	 * This is really useful as doc starts out with the
	 * values being 0. If we've got the right values
	 * already, then don't bin the data! */
	if (doc->accel->layout_w == w &&
		doc->accel->layout_h == h &&
		doc->accel->layout_em == em &&
		doc->accel->use_doc_css == use_doc_css &&
		doc->accel->css_sum == css_sum)
		return;

	doc->accel->layout_w = w;
	doc->accel->layout_h = h;
	doc->accel->layout_em = em;
	doc->accel->use_doc_css = use_doc_css;
	doc->accel->css_sum = css_sum;
	invalidate_accelerator(ctx, doc->accel);
}

static int
epub_count_chapters(fz_context *ctx, fz_document *doc_)
{
	epub_document *doc = (epub_document*)doc_;
	epub_chapter *ch;
	int count = 0;
	for (ch = doc->spine; ch; ch = ch->next)
		++count;
	return count;
}

static int
epub_count_pages(fz_context *ctx, fz_document *doc_, int chapter)
{
	epub_document *doc = (epub_document*)doc_;
	epub_chapter *ch;
	int i;
	for (i = 0, ch = doc->spine; ch; ++i, ch = ch->next)
	{
		if (i == chapter)
		{
			return count_chapter_pages(ctx, doc, ch);
		}
	}
	return 0;
}

#define MAGIC_ACCELERATOR 0xacce1e7a
#define MAGIC_ACCEL_EPUB  0x62755065
#define ACCEL_VERSION     0x00010001

static void epub_load_accelerator(fz_context *ctx, epub_document *doc, fz_stream *accel)
{
	int v;
	float w, h, em;
	int num_chapters;
	epub_accelerator *acc = NULL;
	uint32_t css_sum;
	int use_doc_css;
	int make_new = (accel == NULL);

	fz_var(acc);

	if (accel)
	{
		/* Try to read the accelerator data. If we fail silently give up. */
		fz_try(ctx)
		{
			v = fz_read_int32_le(ctx, accel);
			if (v != (int32_t)MAGIC_ACCELERATOR)
			{
				make_new = 1;
				break;
			}

			v = fz_read_int32_le(ctx, accel);
			if (v != MAGIC_ACCEL_EPUB)
			{
				make_new = 1;
				break;
			}

			v = fz_read_int32_le(ctx, accel);
			if (v != ACCEL_VERSION)
			{
				make_new = 1;
				break;
			}

			w = fz_read_float_le(ctx, accel);
			h = fz_read_float_le(ctx, accel);
			em = fz_read_float_le(ctx, accel);
			css_sum = fz_read_uint32_le(ctx, accel);
			use_doc_css = fz_read_int32_le(ctx, accel);

			num_chapters = fz_read_int32_le(ctx, accel);
			if (num_chapters <= 0)
			{
				make_new = 1;
				break;
			}

			acc = fz_malloc_struct(ctx, epub_accelerator);
			acc->pages_in_chapter = Memento_label(fz_malloc_array(ctx, num_chapters, int), "accel_pages_in_chapter");
			acc->max_chapters = acc->num_chapters = num_chapters;
			acc->layout_w = w;
			acc->layout_h = h;
			acc->layout_em = em;
			acc->css_sum = css_sum;
			acc->use_doc_css = use_doc_css;

			for (v = 0; v < num_chapters; v++)
				acc->pages_in_chapter[v] = fz_read_int32_le(ctx, accel);
		}
		fz_catch(ctx)
		{
			if (acc)
				fz_free(ctx, acc->pages_in_chapter);
			fz_free(ctx, acc);
			/* Swallow the error and run unaccelerated */
			make_new = 1;
		}
	}

	/* If we aren't given an accelerator to load (or the one we're given
	 * is bad) create a blank stub and we can fill it out as we go. */
	if (make_new)
	{
		acc = fz_malloc_struct(ctx, epub_accelerator);
		acc->css_sum = doc->css_sum;
		acc->use_doc_css = fz_use_document_css(ctx);
	}

	doc->accel = acc;
}

static void
accelerate_chapter(fz_context *ctx, epub_document *doc, epub_chapter *ch, fz_html *html)
{
	epub_accelerator *acc = doc->accel;
	int p = count_laid_out_pages(html);

	if (ch->number < acc->num_chapters)
	{
		if (acc->pages_in_chapter[ch->number] != p && acc->pages_in_chapter[ch->number] != -1)
		{
			fz_warn(ctx, "Invalidating stale accelerator data.");
			invalidate_accelerator(ctx, doc->accel);
		}
		acc->pages_in_chapter[ch->number] = p;
		return;
	}

	if (ch->number >= acc->max_chapters)
	{
		int n = acc->max_chapters;
		int i;
		if (n == 0)
			n = 4;
		while (n <= ch->number)
			n *= 2;

		acc->pages_in_chapter = fz_realloc_array(ctx, acc->pages_in_chapter, n, int);
		for (i = acc->max_chapters; i < n; i++)
			acc->pages_in_chapter[i] = -1;
		acc->max_chapters = n;
	}
	acc->pages_in_chapter[ch->number] = p;
	if (acc->num_chapters < ch->number+1)
		acc->num_chapters = ch->number+1;
}

static void
epub_drop_page(fz_context *ctx, fz_page *page_)
{
	epub_page *page = (epub_page *)page_;
	fz_drop_html(ctx, page->html);
}

static epub_chapter *
epub_load_chapter(fz_context *ctx, epub_document *doc, const char *path, int i)
{
	epub_chapter *ch;

	ch = fz_malloc_struct(ctx, epub_chapter);
	fz_try(ctx)
	{
		ch->path = Memento_label(fz_strdup(ctx, path), "chapter_path");
		ch->number = i;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, ch);
		fz_rethrow(ctx);
	}

	return ch;
}

static fz_html *
epub_parse_chapter(fz_context *ctx, epub_document *doc, epub_chapter *ch)
{
	fz_archive *zip = doc->zip;
	fz_buffer *buf;
	char base_uri[2048];
	fz_html *html;

	/* Look for one we made earlier */
	html = fz_find_html(ctx, doc, ch->number);
	if (html)
		return html;

	fz_dirname(base_uri, ch->path, sizeof base_uri);

	buf = fz_read_archive_entry(ctx, zip, ch->path);
	fz_try(ctx)
		html = fz_parse_xhtml(ctx, doc->set, zip, base_uri, buf, fz_user_css(ctx));
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return fz_store_html(ctx, html, doc, ch->number);
}

static fz_html *
epub_get_laid_out_html(fz_context *ctx, epub_document *doc, epub_chapter *ch)
{
	fz_html *html = epub_parse_chapter(ctx, doc, ch);
	fz_try(ctx)
	{
		fz_layout_html(ctx, html, doc->layout_w, doc->layout_h, doc->layout_em);
		accelerate_chapter(ctx, doc, ch, html);
	}
	fz_catch(ctx)
	{
		fz_drop_html(ctx, html);
		fz_rethrow(ctx);
	}

	fz_drop_html(ctx, doc->most_recent_html);
	doc->most_recent_html = fz_keep_html(ctx, html);

	return html;
}

static fz_rect
epub_bound_page(fz_context *ctx, fz_page *page_)
{
	epub_document *doc = (epub_document*)page_->doc;
	epub_page *page = (epub_page*)page_;
	epub_chapter *ch = page->ch;
	fz_rect bbox;
	fz_html *html = epub_get_laid_out_html(ctx, doc, ch);

	bbox.x0 = 0;
	bbox.y0 = 0;
	bbox.x1 = html->page_w + html->page_margin[L] + html->page_margin[R];
	bbox.y1 = html->page_h + html->page_margin[T] + html->page_margin[B];
	fz_drop_html(ctx, html);
	return bbox;
}

static void
epub_run_page(fz_context *ctx, fz_page *page_, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	epub_page *page = (epub_page*)page_;

	fz_draw_html(ctx, dev, ctm, page->html, page->number);
}

static fz_link *
epub_load_links(fz_context *ctx, fz_page *page_)
{
	epub_page *page = (epub_page*)page_;
	epub_chapter *ch = page->ch;

	return fz_load_html_links(ctx, page->html, page->number, ch->path);
}

static fz_bookmark
epub_make_bookmark(fz_context *ctx, fz_document *doc_, fz_location loc)
{
	epub_document *doc = (epub_document*)doc_;
	epub_chapter *ch;
	int i;

	for (i = 0, ch = doc->spine; ch; ++i, ch = ch->next)
	{
		if (i == loc.chapter)
		{
			fz_html *html = epub_get_laid_out_html(ctx, doc, ch);
			fz_bookmark mark = fz_make_html_bookmark(ctx, html, loc.page);
			fz_drop_html(ctx, html);
			return mark;
		}
	}

	return 0;
}

static fz_location
epub_lookup_bookmark(fz_context *ctx, fz_document *doc_, fz_bookmark mark)
{
	epub_document *doc = (epub_document*)doc_;
	epub_chapter *ch;
	int i;

	for (i = 0, ch = doc->spine; ch; ++i, ch = ch->next)
	{
		fz_html *html = epub_get_laid_out_html(ctx, doc, ch);
		int p = fz_lookup_html_bookmark(ctx, html, mark);
		fz_drop_html(ctx, html);
		if (p != -1)
			return fz_make_location(i, p);
	}
	return fz_make_location(-1, -1);
}

static fz_page *
epub_load_page(fz_context *ctx, fz_document *doc_, int chapter, int number)
{
	epub_document *doc = (epub_document*)doc_;
	epub_chapter *ch;
	int i;
	for (i = 0, ch = doc->spine; ch; ++i, ch = ch->next)
	{
		if (i == chapter)
		{
			epub_page *page = fz_new_derived_page(ctx, epub_page, doc_);
			page->super.bound_page = epub_bound_page;
			page->super.run_page_contents = epub_run_page;
			page->super.load_links = epub_load_links;
			page->super.drop_page = epub_drop_page;
			page->ch = ch;
			page->number = number;
			page->html = epub_get_laid_out_html(ctx, doc, ch);
			return (fz_page*)page;
		}
	}
	return NULL;
}

static void
epub_drop_accelerator(fz_context *ctx, epub_accelerator *acc)
{
	if (acc == NULL)
		return;

	fz_free(ctx, acc->pages_in_chapter);
	fz_free(ctx, acc);
}

static void
epub_drop_document(fz_context *ctx, fz_document *doc_)
{
	epub_document *doc = (epub_document*)doc_;
	epub_chapter *ch, *next;
	ch = doc->spine;
	while (ch)
	{
		next = ch->next;
		fz_free(ctx, ch->path);
		fz_free(ctx, ch);
		ch = next;
	}
	epub_drop_accelerator(ctx, doc->accel);
	fz_drop_archive(ctx, doc->zip);
	fz_drop_html_font_set(ctx, doc->set);
	fz_drop_outline(ctx, doc->outline);
	fz_free(ctx, doc->dc_title);
	fz_free(ctx, doc->dc_creator);
	fz_drop_html(ctx, doc->most_recent_html);
	fz_purge_stored_html(ctx, doc);
}

static const char *
rel_path_from_idref(fz_xml *manifest, const char *idref)
{
	fz_xml *item;
	if (!idref)
		return NULL;
	item = fz_xml_find_down(manifest, "item");
	while (item)
	{
		const char *id = fz_xml_att(item, "id");
		if (id && !strcmp(id, idref))
			return fz_xml_att(item, "href");
		item = fz_xml_find_next(item, "item");
	}
	return NULL;
}

static const char *
path_from_idref(char *path, fz_xml *manifest, const char *base_uri, const char *idref, int n)
{
	const char *rel_path = rel_path_from_idref(manifest, idref);
	if (!rel_path)
	{
		path[0] = 0;
		return NULL;
	}
	fz_strlcpy(path, base_uri, n);
	fz_strlcat(path, "/", n);
	fz_strlcat(path, rel_path, n);
	return fz_cleanname(fz_urldecode(path));
}

static fz_outline *
epub_parse_ncx_imp(fz_context *ctx, epub_document *doc, fz_xml *node, char *base_uri)
{
	char path[2048];
	fz_outline *outline, *head, **tailp;

	head = NULL;
	tailp = &head;

	node = fz_xml_find_down(node, "navPoint");
	while (node)
	{
		char *text = fz_xml_text(fz_xml_down(fz_xml_find_down(fz_xml_find_down(node, "navLabel"), "text")));
		char *content = fz_xml_att(fz_xml_find_down(node, "content"), "src");
		if (text && content)
		{
			fz_strlcpy(path, base_uri, sizeof path);
			fz_strlcat(path, "/", sizeof path);
			fz_strlcat(path, content, sizeof path);
			fz_urldecode(path);
			fz_cleanname(path);

			fz_try(ctx)
			{
				*tailp = outline = fz_new_outline(ctx);
				tailp = &(*tailp)->next;
				outline->title = Memento_label(fz_strdup(ctx, text), "outline_title");
				outline->uri = Memento_label(fz_strdup(ctx, path), "outline_uri");
				outline->page = fz_make_location(-1, -1);
				outline->down = epub_parse_ncx_imp(ctx, doc, node, base_uri);
				outline->is_open = 1;
			}
			fz_catch(ctx)
			{
				fz_drop_outline(ctx, head);
				fz_rethrow(ctx);
			}
		}
		node = fz_xml_find_next(node, "navPoint");
	}

	return head;
}

static void
epub_parse_ncx(fz_context *ctx, epub_document *doc, const char *path)
{
	fz_archive *zip = doc->zip;
	fz_buffer *buf = NULL;
	fz_xml_doc *ncx = NULL;
	char base_uri[2048];

	fz_var(buf);
	fz_var(ncx);

	fz_try(ctx)
	{
		fz_dirname(base_uri, path, sizeof base_uri);
		buf = fz_read_archive_entry(ctx, zip, path);
		ncx = fz_parse_xml(ctx, buf, 0);
		doc->outline = epub_parse_ncx_imp(ctx, doc, fz_xml_find_down(fz_xml_root(ncx), "navMap"), base_uri);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_drop_xml(ctx, ncx);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static char *
find_metadata(fz_context *ctx, fz_xml *metadata, char *key)
{
	char *text = fz_xml_text(fz_xml_down(fz_xml_find_down(metadata, key)));
	if (text)
		return fz_strdup(ctx, text);
	return NULL;
}

static void
epub_parse_header(fz_context *ctx, epub_document *doc)
{
	fz_archive *zip = doc->zip;
	fz_buffer *buf = NULL;
	fz_xml_doc *container_xml = NULL;
	fz_xml_doc *content_opf = NULL;
	fz_xml *container, *rootfiles, *rootfile;
	fz_xml *package, *manifest, *spine, *itemref, *metadata;
	char base_uri[2048];
	const char *full_path;
	const char *version;
	char ncx[2048], s[2048];
	epub_chapter **tailp;
	int i;

	if (fz_has_archive_entry(ctx, zip, "META-INF/rights.xml"))
		fz_throw(ctx, FZ_ERROR_GENERIC, "EPUB is locked by DRM");
	if (fz_has_archive_entry(ctx, zip, "META-INF/encryption.xml"))
		fz_throw(ctx, FZ_ERROR_GENERIC, "EPUB is locked by DRM");

	fz_var(buf);
	fz_var(container_xml);
	fz_var(content_opf);

	fz_try(ctx)
	{
		/* parse META-INF/container.xml to find OPF */

		buf = fz_read_archive_entry(ctx, zip, "META-INF/container.xml");
		container_xml = fz_parse_xml(ctx, buf, 0);
		fz_drop_buffer(ctx, buf);
		buf = NULL;

		container = fz_xml_find(fz_xml_root(container_xml), "container");
		rootfiles = fz_xml_find_down(container, "rootfiles");
		rootfile = fz_xml_find_down(rootfiles, "rootfile");
		full_path = fz_xml_att(rootfile, "full-path");
		if (!full_path)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find root file in EPUB");

		fz_dirname(base_uri, full_path, sizeof base_uri);

		/* parse OPF to find NCX and spine */

		buf = fz_read_archive_entry(ctx, zip, full_path);
		content_opf = fz_parse_xml(ctx, buf, 0);
		fz_drop_buffer(ctx, buf);
		buf = NULL;

		package = fz_xml_find(fz_xml_root(content_opf), "package");
		version = fz_xml_att(package, "version");
		if (!version || strcmp(version, "2.0"))
			fz_warn(ctx, "unknown epub version: %s", version ? version : "<none>");

		metadata = fz_xml_find_down(package, "metadata");
		if (metadata)
		{
			doc->dc_title = Memento_label(find_metadata(ctx, metadata, "title"), "epub_title");
			doc->dc_creator = Memento_label(find_metadata(ctx, metadata, "creator"), "epub_creator");
		}

		manifest = fz_xml_find_down(package, "manifest");
		spine = fz_xml_find_down(package, "spine");

		if (path_from_idref(ncx, manifest, base_uri, fz_xml_att(spine, "toc"), sizeof ncx))
		{
			epub_parse_ncx(ctx, doc, ncx);
		}

		doc->spine = NULL;
		tailp = &doc->spine;
		itemref = fz_xml_find_down(spine, "itemref");
		i = 0;
		while (itemref)
		{
			if (path_from_idref(s, manifest, base_uri, fz_xml_att(itemref, "idref"), sizeof s))
			{
				fz_try(ctx)
				{
					*tailp = epub_load_chapter(ctx, doc, s, i);
					tailp = &(*tailp)->next;
					i++;
				}
				fz_catch(ctx)
				{
					fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
					fz_warn(ctx, "ignoring chapter %s", s);
				}
			}
			itemref = fz_xml_find_next(itemref, "itemref");
		}
	}
	fz_always(ctx)
	{
		fz_drop_xml(ctx, content_opf);
		fz_drop_xml(ctx, container_xml);
		fz_drop_buffer(ctx, buf);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static fz_outline *
epub_load_outline(fz_context *ctx, fz_document *doc_)
{
	epub_document *doc = (epub_document*)doc_;
	return fz_keep_outline(ctx, doc->outline);
}

static int
epub_lookup_metadata(fz_context *ctx, fz_document *doc_, const char *key, char *buf, int size)
{
	epub_document *doc = (epub_document*)doc_;
	if (!strcmp(key, FZ_META_FORMAT))
		return 1 + (int)fz_strlcpy(buf, "EPUB", size);
	if (!strcmp(key, FZ_META_INFO_TITLE) && doc->dc_title)
		return 1 + (int)fz_strlcpy(buf, doc->dc_title, size);
	if (!strcmp(key, FZ_META_INFO_AUTHOR) && doc->dc_creator)
		return 1 + (int)fz_strlcpy(buf, doc->dc_creator, size);
	return -1;
}

static void
epub_output_accelerator(fz_context *ctx, fz_document *doc_, fz_output *out)
{
	epub_document *doc = (epub_document*)doc_;
	int i;

	fz_try(ctx)
	{
		if (doc->accel == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "No accelerator data to write");

		fz_write_int32_le(ctx, out, MAGIC_ACCELERATOR);
		fz_write_int32_le(ctx, out, MAGIC_ACCEL_EPUB);
		fz_write_int32_le(ctx, out, ACCEL_VERSION);
		fz_write_float_le(ctx, out, doc->accel->layout_w);
		fz_write_float_le(ctx, out, doc->accel->layout_h);
		fz_write_float_le(ctx, out, doc->accel->layout_em);
		fz_write_uint32_le(ctx, out, doc->accel->css_sum);
		fz_write_int32_le(ctx, out, doc->accel->use_doc_css);
		fz_write_int32_le(ctx, out, doc->accel->num_chapters);
		for (i = 0; i < doc->accel->num_chapters; i++)
			fz_write_int32_le(ctx, out, doc->accel->pages_in_chapter[i]);

		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static fz_document *
epub_init(fz_context *ctx, fz_archive *zip, fz_stream *accel)
{
	epub_document *doc = NULL;

	fz_var(doc);
	fz_var(zip);

	fz_try(ctx)
	{
		doc = fz_new_derived_document(ctx, epub_document);
		doc->zip = zip;
		zip = NULL;

		doc->super.drop_document = epub_drop_document;
		doc->super.layout = epub_layout;
		doc->super.load_outline = epub_load_outline;
		doc->super.resolve_link_dest = epub_resolve_link;
		doc->super.make_bookmark = epub_make_bookmark;
		doc->super.lookup_bookmark = epub_lookup_bookmark;
		doc->super.count_chapters = epub_count_chapters;
		doc->super.count_pages = epub_count_pages;
		doc->super.load_page = epub_load_page;
		doc->super.lookup_metadata = epub_lookup_metadata;
		doc->super.output_accelerator = epub_output_accelerator;
		doc->super.is_reflowable = 1;

		doc->set = fz_new_html_font_set(ctx);
		doc->css_sum = user_css_sum(ctx);
		epub_load_accelerator(ctx, doc, accel);
		epub_parse_header(ctx, doc);
	}
	fz_catch(ctx)
	{
		fz_drop_archive(ctx, zip);
		fz_drop_document(ctx, &doc->super);
		fz_rethrow(ctx);
	}

	return (fz_document*)doc;
}

static fz_document *
epub_open_accel_document_with_stream(fz_context *ctx, fz_stream *file, fz_stream *accel)
{
	return epub_init(ctx, fz_open_zip_archive_with_stream(ctx, file), accel);
}

static fz_document *
epub_open_accel_document(fz_context *ctx, const char *filename, const char *accel)
{
	fz_stream *afile = NULL;
	fz_document *doc;

	if (accel)
		afile = fz_open_file(ctx, accel);

	fz_try(ctx)
	{
		if (strstr(filename, "META-INF/container.xml") || strstr(filename, "META-INF\\container.xml"))
		{
			char dirname[2048], *p;
			fz_strlcpy(dirname, filename, sizeof dirname);
			p = strstr(dirname, "META-INF");
			*p = 0;
			if (!dirname[0])
				fz_strlcpy(dirname, ".", sizeof dirname);
			doc = epub_init(ctx, fz_open_directory(ctx, dirname), afile);
		}
		else
			doc = epub_init(ctx, fz_open_zip_archive(ctx, filename), afile);
	}
	fz_always(ctx)
		fz_drop_stream(ctx, afile);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return doc;
}

static fz_document *
epub_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	return epub_init(ctx, fz_open_zip_archive_with_stream(ctx, file), NULL);
}

static fz_document *
epub_open_document(fz_context *ctx, const char *filename)
{
	return epub_open_accel_document(ctx, filename, NULL);
}

static int
epub_recognize(fz_context *doc, const char *magic)
{
	if (strstr(magic, "META-INF/container.xml") || strstr(magic, "META-INF\\container.xml"))
		return 200;
	return 0;
}

static const char *epub_extensions[] =
{
	"epub",
	NULL
};

static const char *epub_mimetypes[] =
{
	"application/epub+zip",
	NULL
};

fz_document_handler epub_document_handler =
{
	epub_recognize,
	epub_open_document,
	epub_open_document_with_stream,
	epub_extensions,
	epub_mimetypes,
	epub_open_accel_document,
	epub_open_accel_document_with_stream
};







mupdf-1.21.1-source/source/html/html-doc.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "html-imp.h"

#include <string.h>
#include <math.h>

enum { T, R, B, L };

enum { FORMAT_FB2, FORMAT_XHTML, FORMAT_HTML5, FORMAT_MOBI };

typedef struct
{
	fz_document super;
	fz_archive *zip;
	fz_html_font_set *set;
	fz_html *html;
	fz_outline *outline;
} html_document;

typedef struct
{
	fz_page super;
	html_document *doc;
	int number;
} html_page;

static void
htdoc_drop_document(fz_context *ctx, fz_document *doc_)
{
	html_document *doc = (html_document*)doc_;
	fz_drop_archive(ctx, doc->zip);
	fz_drop_html(ctx, doc->html);
	fz_drop_html_font_set(ctx, doc->set);
	fz_drop_outline(ctx, doc->outline);
}

static fz_link_dest
htdoc_resolve_link(fz_context *ctx, fz_document *doc_, const char *dest)
{
	html_document *doc = (html_document*)doc_;
	const char *s = strchr(dest, '#');
	if (s && s[1] != 0)
	{
		float y = fz_find_html_target(ctx, doc->html, s+1);
		if (y >= 0)
		{
			int page = y / doc->html->page_h;
			return fz_make_link_dest_xyz(0, page, 0, y - page * doc->html->page_h, 0);
		}
	}

	return fz_make_link_dest_none();
}

static int
htdoc_count_pages(fz_context *ctx, fz_document *doc_, int chapter)
{
	html_document *doc = (html_document*)doc_;
	if (doc->html->tree.root->s.layout.b > 0)
		return ceilf(doc->html->tree.root->s.layout.b / doc->html->page_h);
	return 1;
}

static void
htdoc_update_outline(fz_context *ctx, fz_document *doc, fz_outline *node)
{
	while (node)
	{
		fz_link_dest dest = htdoc_resolve_link(ctx, doc, node->uri);
		node->page = dest.loc;
		node->x = dest.x;
		node->y = dest.y;
		htdoc_update_outline(ctx, doc, node->down);
		node = node->next;
	}
}

static void
htdoc_layout(fz_context *ctx, fz_document *doc_, float w, float h, float em)
{
	html_document *doc = (html_document*)doc_;

	fz_layout_html(ctx, doc->html, w, h, em);

	htdoc_update_outline(ctx, doc_, doc->outline);
}

static void
htdoc_drop_page(fz_context *ctx, fz_page *page_)
{
}

static fz_rect
htdoc_bound_page(fz_context *ctx, fz_page *page_)
{
	html_page *page = (html_page*)page_;
	html_document *doc = page->doc;
	fz_rect bbox;
	bbox.x0 = 0;
	bbox.y0 = 0;
	bbox.x1 = doc->html->page_w + doc->html->page_margin[L] + doc->html->page_margin[R];
	bbox.y1 = doc->html->page_h + doc->html->page_margin[T] + doc->html->page_margin[B];
	return bbox;
}

static void
htdoc_run_page(fz_context *ctx, fz_page *page_, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	html_page *page = (html_page*)page_;
	html_document *doc = page->doc;
	fz_draw_html(ctx, dev, ctm, doc->html, page->number);
}

static fz_link *
htdoc_load_links(fz_context *ctx, fz_page *page_)
{
	html_page *page = (html_page*)page_;
	html_document *doc = page->doc;
	return fz_load_html_links(ctx, doc->html, page->number, "");
}

static fz_bookmark
htdoc_make_bookmark(fz_context *ctx, fz_document *doc_, fz_location loc)
{
	html_document *doc = (html_document*)doc_;
	return fz_make_html_bookmark(ctx, doc->html, loc.page);
}

static fz_location
htdoc_lookup_bookmark(fz_context *ctx, fz_document *doc_, fz_bookmark mark)
{
	html_document *doc = (html_document*)doc_;
	return fz_make_location(0, fz_lookup_html_bookmark(ctx, doc->html, mark));
}

static fz_page *
htdoc_load_page(fz_context *ctx, fz_document *doc_, int chapter, int number)
{
	html_document *doc = (html_document*)doc_;
	html_page *page = fz_new_derived_page(ctx, html_page, doc_);
	page->super.bound_page = htdoc_bound_page;
	page->super.run_page_contents = htdoc_run_page;
	page->super.load_links = htdoc_load_links;
	page->super.drop_page = htdoc_drop_page;
	page->doc = doc;
	page->number = number;
	return (fz_page*)page;
}

static fz_outline *
htdoc_load_outline(fz_context *ctx, fz_document *doc_)
{
	html_document *doc = (html_document*)doc_;
	return fz_keep_outline(ctx, doc->outline);
}

static int
fb2doc_lookup_metadata(fz_context *ctx, fz_document *doc_, const char *key, char *buf, int size)
{
	html_document *doc = (html_document*)doc_;
	if (!strcmp(key, FZ_META_FORMAT))
		return 1 + (int)fz_strlcpy(buf, "FictionBook2", size);
	if (!strcmp(key, FZ_META_INFO_TITLE) && doc->html->title)
		return 1 + (int)fz_strlcpy(buf, doc->html->title, size);
	return -1;
}

static int
htdoc_lookup_metadata(fz_context *ctx, fz_document *doc_, const char *key, char *buf, int size)
{
	html_document *doc = (html_document*)doc_;
	if (!strcmp(key, FZ_META_FORMAT))
		return (int)fz_strlcpy(buf, "HTML5", size);
	if (!strcmp(key, FZ_META_INFO_TITLE) && doc->html->title)
		return 1 + (int)fz_strlcpy(buf, doc->html->title, size);
	return -1;
}

static int
xhtdoc_lookup_metadata(fz_context *ctx, fz_document *doc_, const char *key, char *buf, int size)
{
	html_document *doc = (html_document*)doc_;
	if (!strcmp(key, FZ_META_FORMAT))
		return (int)fz_strlcpy(buf, "XHTML", size);
	if (!strcmp(key, FZ_META_INFO_TITLE) && doc->html->title)
		return 1 + (int)fz_strlcpy(buf, doc->html->title, size);
	return -1;
}

static int
mobi_lookup_metadata(fz_context *ctx, fz_document *doc_, const char *key, char *buf, int size)
{
	html_document *doc = (html_document*)doc_;
	if (!strcmp(key, FZ_META_FORMAT))
		return (int)fz_strlcpy(buf, "MOBI", size);
	if (!strcmp(key, FZ_META_INFO_TITLE) && doc->html->title)
		return 1 + (int)fz_strlcpy(buf, doc->html->title, size);
	return -1;
}

static fz_document *
htdoc_open_document_with_buffer(fz_context *ctx, fz_archive *zip, fz_buffer *buf, int format)
{
	html_document *doc = fz_new_derived_document(ctx, html_document);
	doc->super.drop_document = htdoc_drop_document;
	doc->super.layout = htdoc_layout;
	doc->super.load_outline = htdoc_load_outline;
	doc->super.resolve_link_dest = htdoc_resolve_link;
	doc->super.make_bookmark = htdoc_make_bookmark;
	doc->super.lookup_bookmark = htdoc_lookup_bookmark;
	doc->super.count_pages = htdoc_count_pages;
	doc->super.load_page = htdoc_load_page;
	switch (format)
	{
	case FORMAT_FB2: doc->super.lookup_metadata = fb2doc_lookup_metadata; break;
	case FORMAT_HTML5: doc->super.lookup_metadata = htdoc_lookup_metadata; break;
	case FORMAT_XHTML: doc->super.lookup_metadata = xhtdoc_lookup_metadata; break;
	case FORMAT_MOBI: doc->super.lookup_metadata = mobi_lookup_metadata; break;
	}
	doc->super.is_reflowable = 1;

	fz_try(ctx)
	{
		doc->zip = zip;
		doc->set = fz_new_html_font_set(ctx);
		switch (format)
		{
		case FORMAT_FB2: doc->html = fz_parse_fb2(ctx, doc->set, doc->zip, ".", buf, fz_user_css(ctx)); break;
		case FORMAT_HTML5: doc->html = fz_parse_html5(ctx, doc->set, doc->zip, ".", buf, fz_user_css(ctx)); break;
		case FORMAT_XHTML: doc->html = fz_parse_xhtml(ctx, doc->set, doc->zip, ".", buf, fz_user_css(ctx)); break;
		case FORMAT_MOBI: doc->html = fz_parse_mobi(ctx, doc->set, doc->zip, ".", buf, fz_user_css(ctx)); break;
		}
		doc->outline = fz_load_html_outline(ctx, doc->html);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
	{
		fz_drop_document(ctx, &doc->super);
		fz_rethrow(ctx);
	}

	return (fz_document*)doc;
}

static fz_document *
htdoc_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	return htdoc_open_document_with_buffer(ctx, fz_open_directory(ctx, "."), fz_read_all(ctx, file, 0), FORMAT_HTML5);
}

static fz_document *
htdoc_open_document(fz_context *ctx, const char *filename)
{
	char dirname[2048];
	fz_dirname(dirname, filename, sizeof dirname);
	return htdoc_open_document_with_buffer(ctx, fz_open_directory(ctx, dirname), fz_read_file(ctx, filename), FORMAT_HTML5);
}

static const char *htdoc_extensions[] =
{
	"htm",
	"html",
	NULL
};

static const char *htdoc_mimetypes[] =
{
	"text/html",
	NULL
};

fz_document_handler html_document_handler =
{
	NULL,
	htdoc_open_document,
	htdoc_open_document_with_stream,
	htdoc_extensions,
	htdoc_mimetypes,
	NULL,
	NULL,
};

static fz_document *
xhtdoc_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	return htdoc_open_document_with_buffer(ctx, fz_open_directory(ctx, "."), fz_read_all(ctx, file, 0), FORMAT_XHTML);
}

static fz_document *
xhtdoc_open_document(fz_context *ctx, const char *filename)
{
	char dirname[2048];
	fz_dirname(dirname, filename, sizeof dirname);
	return htdoc_open_document_with_buffer(ctx, fz_open_directory(ctx, dirname), fz_read_file(ctx, filename), FORMAT_XHTML);
}

static const char *xhtdoc_extensions[] =
{
	"xhtml",
	NULL
};

static const char *xhtdoc_mimetypes[] =
{
	"application/xhtml+xml",
	NULL
};

fz_document_handler xhtml_document_handler =
{
	NULL,
	xhtdoc_open_document,
	xhtdoc_open_document_with_stream,
	xhtdoc_extensions,
	xhtdoc_mimetypes
};

static fz_document *
fb2doc_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	return htdoc_open_document_with_buffer(ctx, NULL, fz_read_all(ctx, file, 0), FORMAT_FB2);
}

static fz_document *
fb2doc_open_document(fz_context *ctx, const char *filename)
{
	return htdoc_open_document_with_buffer(ctx, NULL, fz_read_file(ctx, filename), FORMAT_FB2);
}

static const char *fb2doc_extensions[] =
{
	"fb2",
	"xml",
	NULL
};

static const char *fb2doc_mimetypes[] =
{
	"application/x-fictionbook",
	"application/xml",
	"text/xml",
	NULL
};

fz_document_handler fb2_document_handler =
{
	NULL,
	fb2doc_open_document,
	fb2doc_open_document_with_stream,
	fb2doc_extensions,
	fb2doc_mimetypes
};

static fz_document *
mobi_open_document_with_buffer(fz_context *ctx, fz_buffer *mobi)
{
	fz_archive *zip = NULL;
	fz_buffer *html;
	fz_var(zip);
	fz_try(ctx)
	{
		zip = fz_extract_html_from_mobi(ctx, mobi);
		html = fz_read_archive_entry(ctx, zip, "index.html");
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, mobi);
	}
	fz_catch(ctx)
	{
		fz_drop_archive(ctx, zip);
		fz_rethrow(ctx);
	}
	return htdoc_open_document_with_buffer(ctx, zip, html, FORMAT_MOBI);
}

static fz_document *
mobi_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	return mobi_open_document_with_buffer(ctx, fz_read_all(ctx, file, 0));
}

static fz_document *
mobi_open_document(fz_context *ctx, const char *filename)
{
	return mobi_open_document_with_buffer(ctx, fz_read_file(ctx, filename));
}

static const char *mobi_extensions[] =
{
	"mobi",
	"prc",
	"pdb",
	NULL
};

static const char *mobi_mimetypes[] =
{
	"application/x-mobipocket-ebook",
	NULL
};

fz_document_handler mobi_document_handler =
{
	NULL,
	mobi_open_document,
	mobi_open_document_with_stream,
	mobi_extensions,
	mobi_mimetypes
};







mupdf-1.21.1-source/source/html/html-font.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "html-imp.h"

#include <string.h>

static fz_font *
fz_load_html_default_font(fz_context *ctx, fz_html_font_set *set, const char *family, int is_bold, int is_italic)
{
	int is_mono = !strcmp(family, "monospace");
	int is_sans = !strcmp(family, "sans-serif");
	const char *real_family = is_mono ? "Courier" : is_sans ? "Helvetica" : "Charis SIL";
	const char *backup_family = is_mono ? "Courier" : is_sans ? "Helvetica" : "Times";
	int idx = (is_mono ? 8 : is_sans ? 4 : 0) + is_bold * 2 + is_italic;
	if (!set->fonts[idx])
	{
		const unsigned char *data;
		int size;

		data = fz_lookup_builtin_font(ctx, real_family, is_bold, is_italic, &size);
		if (!data)
			data = fz_lookup_builtin_font(ctx, backup_family, is_bold, is_italic, &size);
		if (!data)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot load html font: %s", real_family);
		set->fonts[idx] = fz_new_font_from_memory(ctx, NULL, data, size, 0, 1);
		fz_font_flags(set->fonts[idx])->is_serif = !is_sans;
	}
	return set->fonts[idx];
}

void
fz_add_html_font_face(fz_context *ctx, fz_html_font_set *set,
	const char *family, int is_bold, int is_italic, int is_small_caps,
	const char *src, fz_font *font)
{
	fz_html_font_face *custom = fz_malloc_struct(ctx, fz_html_font_face);

	fz_try(ctx)
	{
		custom->font = fz_keep_font(ctx, font);
		custom->src = fz_strdup(ctx, src);
		custom->family = fz_strdup(ctx, family);
		custom->is_bold = is_bold;
		custom->is_italic = is_italic;
		custom->is_small_caps = is_small_caps;
		custom->next = set->custom;
		set->custom = custom;
	}
	fz_catch(ctx)
	{
		fz_drop_font(ctx, custom->font);
		fz_free(ctx, custom->src);
		fz_free(ctx, custom->family);
		fz_rethrow(ctx);
	}
}

fz_font *
fz_load_html_font(fz_context *ctx, fz_html_font_set *set,
	const char *family, int is_bold, int is_italic, int is_small_caps)
{
	fz_html_font_face *custom;
	const unsigned char *data;
	int best_score = 0;
	fz_font *best_font = NULL;
	int size;

	for (custom = set->custom; custom; custom = custom->next)
	{
		if (!strcmp(family, custom->family))
		{
			int score =
				1 * (is_bold == custom->is_bold) +
				2 * (is_italic == custom->is_italic) +
				4 * (is_small_caps == custom->is_small_caps);
			if (score > best_score)
			{
				best_score = score;
				best_font = custom->font;
			}
		}
	}

	// We found a perfect match!
	if (best_font && best_score == 1 + 2 + 4)
		return best_font;

	// Try to load a perfect match.
	data = fz_lookup_builtin_font(ctx, family, is_bold, is_italic, &size);
	if (!data)
		data = fz_lookup_builtin_font(ctx, family, 0, 0, &size);
	if (data)
	{
		fz_font *font = fz_new_font_from_memory(ctx, NULL, data, size, 0, 0);
		fz_font_flags_t *flags = fz_font_flags(font);
		if (is_bold && !flags->is_bold)
			flags->fake_bold = 1;
		if (is_italic && !flags->is_italic)
			flags->fake_italic = 1;
		fz_add_html_font_face(ctx, set, family, is_bold, is_italic, 0, "<builtin>", font);
		fz_drop_font(ctx, font);
		return font;
	}

	// Use the imperfect match from before.
	if (best_font)
		return best_font;

	// Handle the "default" font aliases.
	if (!strcmp(family, "monospace") || !strcmp(family, "sans-serif") || !strcmp(family, "serif"))
		return fz_load_html_default_font(ctx, set, family, is_bold, is_italic);

	return NULL;
}

fz_html_font_set *fz_new_html_font_set(fz_context *ctx)
{
	return fz_malloc_struct(ctx, fz_html_font_set);
}

void fz_drop_html_font_set(fz_context *ctx, fz_html_font_set *set)
{
	fz_html_font_face *font, *next;
	int i;

	if (!set)
		return;

	font = set->custom;
	while (font)
	{
		next = font->next;
		fz_drop_font(ctx, font->font);
		fz_free(ctx, font->src);
		fz_free(ctx, font->family);
		fz_free(ctx, font);
		font = next;
	}

	for (i = 0; i < (int)nelem(set->fonts); ++i)
		fz_drop_font(ctx, set->fonts[i]);

	fz_free(ctx, set);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef SOURCE_HTML_IMP_H
#define SOURCE_HTML_IMP_H

#include "mupdf/fitz.h"

#include "../fitz/xml-imp.h"

typedef struct fz_html_font_face_s fz_html_font_face;
typedef struct fz_html_font_set_s fz_html_font_set;
typedef struct fz_html_s fz_html;
typedef struct fz_html_box_s fz_html_box;
typedef struct fz_html_flow_s fz_html_flow;
typedef struct fz_css_style_splay_s fz_css_style_splay;

typedef struct fz_css_s fz_css;
typedef struct fz_css_rule_s fz_css_rule;
typedef struct fz_css_match_s fz_css_match;
typedef struct fz_css_style_s fz_css_style;

typedef struct fz_css_selector_s fz_css_selector;
typedef struct fz_css_condition_s fz_css_condition;
typedef struct fz_css_property_s fz_css_property;
typedef struct fz_css_value_s fz_css_value;
typedef struct fz_css_number_s fz_css_number;
typedef struct fz_css_color_s fz_css_color;

struct fz_html_font_face_s
{
	char *family;
	int is_bold;
	int is_italic;
	int is_small_caps;
	fz_font *font;
	char *src;
	fz_html_font_face *next;
};

struct fz_html_font_set_s
{
	fz_font *fonts[12]; /* Times, Helvetica, Courier in R,I,B,BI */
	fz_html_font_face *custom;
};

enum
{
	CSS_KEYWORD = 256,
	CSS_HASH,
	CSS_STRING,
	CSS_NUMBER,
	CSS_LENGTH,
	CSS_PERCENT,
	CSS_URI,
};

struct fz_css_s
{
	fz_pool *pool;
	fz_css_rule *rule;
};

struct fz_css_rule_s
{
	fz_css_selector *selector;
	fz_css_property *declaration;
	fz_css_rule *next;
	int loaded;
};

struct fz_css_selector_s
{
	char *name;
	int combine;
	fz_css_condition *cond;
	fz_css_selector *left;
	fz_css_selector *right;
	fz_css_selector *next;
};

struct fz_css_condition_s
{
	int type;
	char *key;
	char *val;
	fz_css_condition *next;
};

struct fz_css_property_s
{
	int name;
	fz_css_value *value;
	short spec;
	short important;
	fz_css_property *next;
};

struct fz_css_value_s
{
	int type;
	char *data;
	fz_css_value *args; /* function arguments */
	fz_css_value *next;
};

enum
{
	PRO_BACKGROUND_COLOR,
	PRO_BORDER_BOTTOM_COLOR,
	PRO_BORDER_BOTTOM_STYLE,
	PRO_BORDER_BOTTOM_WIDTH,
	PRO_BORDER_LEFT_COLOR,
	PRO_BORDER_LEFT_STYLE,
	PRO_BORDER_LEFT_WIDTH,
	PRO_BORDER_RIGHT_COLOR,
	PRO_BORDER_RIGHT_STYLE,
	PRO_BORDER_RIGHT_WIDTH,
	PRO_BORDER_TOP_COLOR,
	PRO_BORDER_TOP_STYLE,
	PRO_BORDER_TOP_WIDTH,
	PRO_COLOR,
	PRO_DIRECTION,
	PRO_DISPLAY,
	PRO_FONT_FAMILY,
	PRO_FONT_SIZE,
	PRO_FONT_STYLE,
	PRO_FONT_VARIANT,
	PRO_FONT_WEIGHT,
	PRO_HEIGHT,
	PRO_LEADING,
	PRO_LETTER_SPACING,
	PRO_LINE_HEIGHT,
	PRO_LIST_STYLE_IMAGE,
	PRO_LIST_STYLE_POSITION,
	PRO_LIST_STYLE_TYPE,
	PRO_MARGIN_BOTTOM,
	PRO_MARGIN_LEFT,
	PRO_MARGIN_RIGHT,
	PRO_MARGIN_TOP,
	PRO_ORPHANS,
	PRO_OVERFLOW_WRAP,
	PRO_PADDING_BOTTOM,
	PRO_PADDING_LEFT,
	PRO_PADDING_RIGHT,
	PRO_PADDING_TOP,
	PRO_PAGE_BREAK_AFTER,
	PRO_PAGE_BREAK_BEFORE,
	PRO_QUOTES,
	PRO_SRC,
	PRO_TEXT_ALIGN,
	PRO_TEXT_INDENT,
	PRO_TEXT_TRANSFORM,
	PRO_VERTICAL_ALIGN,
	PRO_VISIBILITY,
	PRO_WHITE_SPACE,
	PRO_WIDOWS,
	PRO_WIDTH,
	PRO_WORD_SPACING,

	/* Number of real properties. */
	NUM_PROPERTIES,

	/* Short-hand properties (always expanded when applied, never used as is): */
	PRO_BORDER,
	PRO_BORDER_BOTTOM,
	PRO_BORDER_COLOR,
	PRO_BORDER_LEFT,
	PRO_BORDER_RIGHT,
	PRO_BORDER_STYLE,
	PRO_BORDER_TOP,
	PRO_BORDER_WIDTH,
	PRO_LIST_STYLE,
	PRO_MARGIN,
	PRO_PADDING,
};

struct fz_css_match_s
{
	fz_css_match *up;
	short spec[NUM_PROPERTIES];
	fz_css_value *value[NUM_PROPERTIES];
};

enum { DIS_NONE, DIS_BLOCK, DIS_INLINE, DIS_LIST_ITEM, DIS_INLINE_BLOCK, DIS_TABLE, DIS_TABLE_GROUP, DIS_TABLE_ROW, DIS_TABLE_CELL };
enum { POS_STATIC, POS_RELATIVE, POS_ABSOLUTE, POS_FIXED };
enum { TA_LEFT, TA_RIGHT, TA_CENTER, TA_JUSTIFY };
enum { VA_BASELINE, VA_SUB, VA_SUPER, VA_TOP, VA_BOTTOM, VA_TEXT_TOP, VA_TEXT_BOTTOM };
enum { BS_NONE, BS_SOLID };
enum { V_VISIBLE, V_HIDDEN, V_COLLAPSE };
enum { PB_AUTO, PB_ALWAYS, PB_AVOID, PB_LEFT, PB_RIGHT };

enum {
	WS_COLLAPSE = 1,
	WS_ALLOW_BREAK_SPACE = 2,
	WS_FORCE_BREAK_NEWLINE = 4,
	WS_NORMAL = WS_COLLAPSE | WS_ALLOW_BREAK_SPACE,
	WS_PRE = WS_FORCE_BREAK_NEWLINE,
	WS_NOWRAP = WS_COLLAPSE,
	WS_PRE_WRAP = WS_ALLOW_BREAK_SPACE | WS_FORCE_BREAK_NEWLINE,
	WS_PRE_LINE = WS_COLLAPSE | WS_ALLOW_BREAK_SPACE | WS_FORCE_BREAK_NEWLINE
};

enum {
	LST_NONE,
	LST_DISC, LST_CIRCLE, LST_SQUARE,
	LST_DECIMAL, LST_DECIMAL_ZERO,
	LST_LC_ROMAN, LST_UC_ROMAN,
	LST_LC_GREEK, LST_UC_GREEK,
	LST_LC_LATIN, LST_UC_LATIN,
	LST_LC_ALPHA, LST_UC_ALPHA,
	LST_ARMENIAN, LST_GEORGIAN,
};

enum {
	OVERFLOW_WRAP_NORMAL = 0,
	OVERFLOW_WRAP_BREAK_WORD = 1
	/* We do not support 'anywhere'. */
};

enum { N_NUMBER='u', N_LENGTH='p', N_SCALE='m', N_PERCENT='%', N_AUTO='a', N_UNDEFINED='x' };

struct fz_css_number_s
{
	float value;
	int unit;
};

struct fz_css_color_s
{
	unsigned char r, g, b, a;
};

struct fz_css_style_s
{
	fz_css_number font_size;
	fz_css_number width, height;
	fz_css_number margin[4];
	fz_css_number padding[4];
	fz_css_number border_width[4];
	fz_css_number text_indent;
	unsigned int visibility : 2;
	unsigned int white_space : 3;
	unsigned int text_align : 2;
	unsigned int vertical_align : 3;
	unsigned int list_style_type : 4;
	unsigned int page_break_before : 3;
	unsigned int page_break_after : 3;
	unsigned int border_style_0 : 1;
	unsigned int border_style_1 : 1;
	unsigned int border_style_2 : 1;
	unsigned int border_style_3 : 1;
	unsigned int small_caps : 1;
	unsigned int overflow_wrap : 1;
	/* Ensure the extra bits in the bitfield are copied
	 * on structure copies. */
	unsigned int blank : 5;
	fz_css_number line_height;
	fz_css_number leading;
	fz_css_color background_color;
	fz_css_color border_color[4];
	fz_css_color color;
	fz_font *font;
};

struct fz_css_style_splay_s {
	fz_css_style style;
	fz_css_style_splay *lt;
	fz_css_style_splay *gt;
	fz_css_style_splay *up;
};

enum
{
	BOX_BLOCK,		/* block-level: contains block, break, flow, and table boxes */
	BOX_FLOW,		/* block-level: contains only inline boxes */
	BOX_INLINE,		/* inline-level: contains only inline boxes */
	BOX_TABLE,		/* table: contains table-row */
	BOX_TABLE_ROW,		/* table-row: contains table-cell */
	BOX_TABLE_CELL,		/* table-cell: contains block */
};

typedef struct
{
	fz_storable storable;
	fz_pool *pool; /* pool allocator for this html tree */
	fz_html_box *root;
} fz_html_tree;

struct fz_html_s
{
	/* fz_html is derived from fz_html_tree, so must start with that. */
	/* Arguably 'tree' should be called 'super'. */
	fz_html_tree tree;

	float page_w, page_h;
	float layout_w, layout_h, layout_em;
	float page_margin[4];
	char *title;
};

typedef struct {
	/* start will be filled in on entry with the first node to start
	 * operation on. NULL means start 'immediately'. As we traverse
	 * the tree, once we reach the node to start on, we set this to
	 * NULL, hence if 'start != NULL' then we are still skipping to
	 * find the starting node. */
	fz_html_box *start;

	/* If start is a BOX_FLOW, then start_flow will be the flow entry
	 * at which we should start. */
	fz_html_flow *start_flow;


	/* end should be NULL on entry. On exit, if it's NULL, then we
	 * finished. Otherwise, this is where we should restart the
	 * process the next time. */
	fz_html_box *end;

	/* If end is a BOX_FLOW, then end_flow will be the flow entry at which
	 * we should restart next time. */
	fz_html_flow *end_flow;


	/* Workspace used on the traversal of the tree to store a good place
	 * to restart. Typically this will be set to an enclosing box with
	 * a border, so that if we then fail to put any content into the box
	 * we'll elide the entire box/border, not output an empty one. */
	fz_html_box *potential;
} fz_html_restarter;

struct fz_story_s
{
	/* fz_story is derived from fz_html_tree, so must start with */
	/* that. Argubly 'tree' should be called 'super'. */
	fz_html_tree tree;

	/* The user_css (or NULL) */
	char *user_css;

	/* The HTML story as XML nodes with a DOM */
	fz_xml *dom;

	/* The fontset for the content. */
	fz_html_font_set *font_set;

	/* restart_place holds the start position for the next place.
	 * This is updated by draw. */
	fz_html_restarter restart_place;

	/* restart_draw holds the start position for the next draw.
	 * This is updated by place. */
	fz_html_restarter restart_draw;

	/* complete is set true when all the story has been placed and
	 * drawn. */
	int complete;

	/* The last bbox we laid out for. Used for making a clipping
	 * rectangle. */
	fz_rect bbox;

	/* The default 'em' size. */
	float em;

	/* Collected parsing warnings. */
	fz_buffer *warnings;

	/* Rectangle layout count. */
	int rect_count;

	/* Archive from which to load any resources. */
	fz_archive *zip;
};

struct fz_html_box_s
{
	unsigned int type : 3;
	unsigned int is_first_flow : 1; /* for text-indent */
	unsigned int markup_dir : 2;
	unsigned int heading : 3; /* h1..h6 */
	unsigned int list_item : 23;

	fz_html_box *up, *down, *next;

#ifndef NDEBUG
	const char *tag;
#endif
	const char *id, *href;
	const fz_css_style *style;

	union {
		/* Only needed during build stage */
		struct {
			fz_html_box *last_child;
			fz_html_flow **flow_tail;
		} build;

		/* Only needed during layout */
		struct {
			float x, y, w, b; /* content */
			float em;
		} layout;
	} s;

	union {
		/* Only BOX_FLOW use the following */
		struct {
			fz_html_flow *head;
		} flow;

		/* Only BOX_{BLOCK,TABLE,TABLE_ROW,TABLE_CELL} use the following */
		struct {
			float margin[4]; // TODO: is margin needed post layout?
			float border[4];
			float padding[4];
		} block;
	} u;
};

static inline int
fz_html_box_has_boxes(fz_html_box *box)
{
	return (box->type == BOX_BLOCK || box->type == BOX_TABLE || box->type == BOX_TABLE_ROW || box->type == BOX_TABLE_CELL);
}

enum
{
	FLOW_WORD = 0,
	FLOW_SPACE = 1,
	FLOW_BREAK = 2,
	FLOW_IMAGE = 3,
	FLOW_SBREAK = 4,
	FLOW_SHYPHEN = 5,
	FLOW_ANCHOR = 6
};

struct fz_html_flow_s
{
	/* What type of node */
	unsigned int type : 3;

	/* Whether this should expand during justification */
	unsigned int expand : 1;

	/* Whether this node is currently taken as a line break */
	unsigned int breaks_line : 1;

	/* Direction setting for text - UAX#9 says 125 is the max */
	unsigned int bidi_level : 7;

	/* The script detected by the bidi code. */
	unsigned int script : 8;

	/* Whether the markup specifies a given language. */
	unsigned int markup_lang : 15;

	float x, y, w, h;
	fz_html_box *box; /* for style and em */
	fz_html_flow *next;
	union {
		char text[1];
		fz_image *image;
	} content;
};


fz_css *fz_new_css(fz_context *ctx);
void fz_parse_css(fz_context *ctx, fz_css *css, const char *source, const char *file);
fz_css_property *fz_parse_css_properties(fz_context *ctx, fz_pool *pool, const char *source);
void fz_drop_css(fz_context *ctx, fz_css *css);
void fz_debug_css(fz_context *ctx, fz_css *css);
const char *fz_css_property_name(int name);

void fz_match_css(fz_context *ctx, fz_css_match *match, fz_css_match *up, fz_css *css, fz_xml *node);
void fz_match_css_at_page(fz_context *ctx, fz_css_match *match, fz_css *css);

int fz_get_css_match_display(fz_css_match *node);
void fz_default_css_style(fz_context *ctx, fz_css_style *style);
void fz_apply_css_style(fz_context *ctx, fz_html_font_set *set, fz_css_style *style, fz_css_match *match);

/*
	Lookup style in the splay tree, returning a pointer
	to the found instance if there is one, creating and
	inserting (and moving to root) one if there is not.
*/
const fz_css_style *fz_css_enlist(fz_context *ctx, const fz_css_style *style, fz_css_style_splay **tree, fz_pool *pool);

float fz_from_css_number(fz_css_number number, float em, float percent_value, float auto_value);
float fz_from_css_number_scale(fz_css_number number, float scale);
int fz_css_number_defined(fz_css_number number);

fz_html_font_set *fz_new_html_font_set(fz_context *ctx);
void fz_add_html_font_face(fz_context *ctx, fz_html_font_set *set,
	const char *family, int is_bold, int is_italic, int is_small_caps, const char *src, fz_font *font);
fz_font *fz_load_html_font(fz_context *ctx, fz_html_font_set *set, const char *family, int is_bold, int is_italic, int is_small_caps);
void fz_drop_html_font_set(fz_context *ctx, fz_html_font_set *htx);

void fz_add_css_font_faces(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_css *css);

fz_html *fz_parse_fb2(fz_context *ctx, fz_html_font_set *htx, fz_archive *zip, const char *base_uri, fz_buffer *buf, const char *user_css);
fz_html *fz_parse_html5(fz_context *ctx, fz_html_font_set *htx, fz_archive *zip, const char *base_uri, fz_buffer *buf, const char *user_css);
fz_html *fz_parse_xhtml(fz_context *ctx, fz_html_font_set *htx, fz_archive *zip, const char *base_uri, fz_buffer *buf, const char *user_css);
fz_html *fz_parse_mobi(fz_context *ctx, fz_html_font_set *htx, fz_archive *zip, const char *base_uri, fz_buffer *buf, const char *user_css);

void fz_layout_html(fz_context *ctx, fz_html *html, float w, float h, float em);
void fz_draw_html(fz_context *ctx, fz_device *dev, fz_matrix ctm, fz_html *html, int page);
fz_outline *fz_load_html_outline(fz_context *ctx, fz_html *node);

float fz_find_html_target(fz_context *ctx, fz_html *html, const char *id);
fz_link *fz_load_html_links(fz_context *ctx, fz_html *html, int page, const char *base_uri);
fz_html *fz_keep_html(fz_context *ctx, fz_html *html);
void fz_drop_html(fz_context *ctx, fz_html *html);
fz_bookmark fz_make_html_bookmark(fz_context *ctx, fz_html *html, int page);
int fz_lookup_html_bookmark(fz_context *ctx, fz_html *html, fz_bookmark mark);
void fz_debug_html(fz_context *ctx, fz_html_box *box);

fz_html *fz_store_html(fz_context *ctx, fz_html *html, void *doc, int chapter);
fz_html *fz_find_html(fz_context *ctx, void *doc, int chapter);
void fz_purge_stored_html(fz_context *ctx, void *doc);

void fz_restartable_layout_html(fz_context *ctx, fz_html_tree *tree, float start_x, float start_y, float page_w, float page_h, float em, fz_html_restarter *restart);

fz_html_flow *fz_html_split_flow(fz_context *ctx, fz_pool *pool, fz_html_flow *flow, size_t offset);

fz_archive *fz_extract_html_from_mobi(fz_context *ctx, fz_buffer *mobi);

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"
#include "html-imp.h"

#include "hb.h"
#include "hb-ft.h"
#include <ft2build.h>

#include <math.h>
#include <assert.h>

#undef DEBUG_HARFBUZZ

/*
	Some notes on the layout code below and the concepts used.

	THE MODEL:

	The standard CSS box model is used here. Each box has a margin, a border, padding, and content, any of which can be zero in size.

	+-------------------------------------------------------------------+
	| margin                                                            |
	|        +-------------------------------------------------+        |
	|        | border                                          |        |
	|        |        +-------------------------------+        |        |
	|        |        | padding                       |        |        |
	|        |        |           +---------+         |        |        |
	|        |        |           | content |         |        |        |
	|        |        |           +---------+         |        |        |
	|        |        |                               |        |        |
	|        |        +-------------------------------+        |        |
	|        |                                                 |        |
	|        +-------------------------------------------------+        |
	|                                                                   |
	+-------------------------------------------------------------------+

	In our structures, the box->x,y,w,b refer to the bounding box of the content section alone. The margins/borders/paddings are applied
	to the outside of this automatically.

	HOW WE LAYOUT:

	Our implementation is a 'simple' recursive descent of the structure. We know the width of the area we are laying out into at each point,
	and we know the top/left coords of the enclosing block. So we start with a well defined left/top point, offset that for margins/borders/padding
	etc, calculate the width from the enclosing width (via the CSS). We set the height of the content to be zero to start with, and after laying
	out each of (any) child elements, we ensure that the base of our box is always large enough to enclose the childs boxes with the appropriate
	padding.

	VERTICAL MARGIN COLLAPSE:

	The big complexity in this code is the need to do 'vertical margin collapse'. Basically, if we have 2 blocks, laid out vertically from one
	another, the margin between them is collapsed to be the larger of margins of the two blocks, rather than the sum of the margins of the
	two blocks.

	So block A with a margin of 30, and block B with a margin of 20 will be separated by 30, not 50.

	To make matters more complicated, margin collapse can happen 'through' nestings of blocks, and even through empty blocks. It cannot
	happen through blocks with borders, or padding.

	Accordingly, as we recursively pass through our structure laying out, we keep a 'vertical' parameter, representing the amount of vertical
	space to be considered for collapse. This is set to zero if we hit borders or padding or non-zero height content boxes, and our margins are
	adjusted by it.

	While the margins of a block may be adjusted by a parent 'inheriting' those margins, the bbox of the content of a block will never be
	changed.

	NON-RESTARTING OPERATION:

	The standard layout operation as used for HTML documents and ebooks has us layout onto an infinitely long page, with the vertical
	offsets of boxes adjusted so that a given line of text (or image) never spans a page end (defined to be a multiple of page_h). This
	layout can proceed from start to finish with no need to stop. This is achieved by calling the code with restart == NULL.

	RESTARTING:

	In order to cope with laying out a text story into multiple (potentially differently sized) areas, we need to be able to stop the layout
	when the available area is full, and restart again later. We do this by having a restart record. The tree structure means we can't
	simply return a pointer to the node to continue processing at - we need to recursively redescend the tree until we reach the same
	position, whereupon we will continue. Also, because of the fact that the area being laid out into is potentially a completely different
	size, we need to recalculate widths etc, so at least part of the tree needs to be reprocessed when we restart.

	Accordingly, two ways to do this immediately suggest themselves. The first is to store the path down the tree so that we can quickly
	and efficiently skip whole areas of the tree that do not need reprocessing and redescend just the sections we need to. The second is to
	accept that we will reprocess the entire prefix of the tree each time, and just not actually do any work until we reach the exact
	box where we need to restart.

	We opt for the second one here, on the grounds that 1) it's easier to code, 2) it requires a constant amount of storage, and 3) that
	the trees we will be reprocessing will be relatively small. Should we ever need to revisit this decision, we can do so.
*/

enum { T, R, B, L };

/* === LAYOUT INLINE TEXT === */

typedef struct string_walker
{
	fz_context *ctx;
	hb_buffer_t *hb_buf;
	int rtl;
	const char *start;
	const char *end;
	const char *s;
	fz_font *base_font;
	int script;
	int language;
	int small_caps;
	fz_font *font;
	fz_font *next_font;
	hb_glyph_position_t *glyph_pos;
	hb_glyph_info_t *glyph_info;
	unsigned int glyph_count;
	int scale;
} string_walker;

static int quick_ligature_mov(fz_context *ctx, string_walker *walker, unsigned int i, unsigned int n, int unicode)
{
	unsigned int k;
	for (k = i + n + 1; k < walker->glyph_count; ++k)
	{
		walker->glyph_info[k-n] = walker->glyph_info[k];
		walker->glyph_pos[k-n] = walker->glyph_pos[k];
	}
	walker->glyph_count -= n;
	return unicode;
}

static int quick_ligature(fz_context *ctx, string_walker *walker, unsigned int i)
{
	if (walker->glyph_info[i].codepoint == 'f' && i + 1 < walker->glyph_count && !fz_font_flags(walker->font)->is_mono)
	{
		if (walker->glyph_info[i+1].codepoint == 'f')
		{
			if (i + 2 < walker->glyph_count && walker->glyph_info[i+2].codepoint == 'i')
			{
				if (fz_encode_character(ctx, walker->font, 0xFB03))
					return quick_ligature_mov(ctx, walker, i, 2, 0xFB03);
			}
			if (i + 2 < walker->glyph_count && walker->glyph_info[i+2].codepoint == 'l')
			{
				if (fz_encode_character(ctx, walker->font, 0xFB04))
					return quick_ligature_mov(ctx, walker, i, 2, 0xFB04);
			}
			if (fz_encode_character(ctx, walker->font, 0xFB00))
				return quick_ligature_mov(ctx, walker, i, 1, 0xFB00);
		}
		if (walker->glyph_info[i+1].codepoint == 'i')
		{
			if (fz_encode_character(ctx, walker->font, 0xFB01))
				return quick_ligature_mov(ctx, walker, i, 1, 0xFB01);
		}
		if (walker->glyph_info[i+1].codepoint == 'l')
		{
			if (fz_encode_character(ctx, walker->font, 0xFB02))
				return quick_ligature_mov(ctx, walker, i, 1, 0xFB02);
		}
	}
	return walker->glyph_info[i].codepoint;
}

static void init_string_walker(fz_context *ctx, string_walker *walker, hb_buffer_t *hb_buf, int rtl, fz_font *font, int script, int language, int small_caps, const char *text)
{
	walker->ctx = ctx;
	walker->hb_buf = hb_buf;
	walker->rtl = rtl;
	walker->start = text;
	walker->end = text;
	walker->s = text;
	walker->base_font = font;
	walker->script = script;
	walker->language = language;
	walker->font = NULL;
	walker->next_font = NULL;
	walker->small_caps = small_caps;
}

static void
destroy_hb_shaper_data(fz_context *ctx, void *handle)
{
	fz_hb_lock(ctx);
	hb_font_destroy(handle);
	fz_hb_unlock(ctx);
}

static const hb_feature_t small_caps_feature[1] = {
	{ HB_TAG('s','m','c','p'), 1, 0, -1 }
};

static int walk_string(string_walker *walker)
{
	fz_context *ctx = walker->ctx;
	FT_Face face;
	int fterr;
	int quickshape;
	char lang[8];

	walker->start = walker->end;
	walker->end = walker->s;
	walker->font = walker->next_font;

	if (*walker->start == 0)
		return 0;

	/* Run through the string, encoding chars until we find one
	 * that requires a different fallback font. */
	while (*walker->s)
	{
		int c;

		walker->s += fz_chartorune(&c, walker->s);
		(void)fz_encode_character_with_fallback(ctx, walker->base_font, c, walker->script, walker->language, &walker->next_font);
		if (walker->next_font != walker->font)
		{
			if (walker->font != NULL)
				break;
			walker->font = walker->next_font;
		}
		walker->end = walker->s;
	}

	/* Disable harfbuzz shaping if script is common or LGC and there are no opentype tables. */
	quickshape = 0;
	if (walker->script <= 3 && !walker->rtl && !fz_font_flags(walker->font)->has_opentype)
		quickshape = 1;

	fz_hb_lock(ctx);
	fz_try(ctx)
	{
		face = fz_font_ft_face(ctx, walker->font);
		walker->scale = face->units_per_EM;
		fterr = FT_Set_Char_Size(face, walker->scale, walker->scale, 72, 72);
		if (fterr)
			fz_throw(ctx, FZ_ERROR_GENERIC, "freetype setting character size: %s", ft_error_string(fterr));

		hb_buffer_clear_contents(walker->hb_buf);
		hb_buffer_set_direction(walker->hb_buf, walker->rtl ? HB_DIRECTION_RTL : HB_DIRECTION_LTR);
		/* hb_buffer_set_script(walker->hb_buf, hb_ucdn_script_translate(walker->script)); */
		if (walker->language)
		{
			fz_string_from_text_language(lang, walker->language);
			Memento_startLeaking(); /* HarfBuzz leaks harmlessly */
			hb_buffer_set_language(walker->hb_buf, hb_language_from_string(lang, (int)strlen(lang)));
			Memento_stopLeaking(); /* HarfBuzz leaks harmlessly */
		}
		/* hb_buffer_set_cluster_level(hb_buf, HB_BUFFER_CLUSTER_LEVEL_CHARACTERS); */

		hb_buffer_add_utf8(walker->hb_buf, walker->start, walker->end - walker->start, 0, -1);

		if (!quickshape)
		{
			fz_shaper_data_t *hb = fz_font_shaper_data(ctx, walker->font);
			Memento_startLeaking(); /* HarfBuzz leaks harmlessly */
			if (hb->shaper_handle == NULL)
			{
				hb->destroy = destroy_hb_shaper_data;
				hb->shaper_handle = hb_ft_font_create(face, NULL);
			}

			hb_buffer_guess_segment_properties(walker->hb_buf);

			if (walker->small_caps)
				hb_shape(hb->shaper_handle, walker->hb_buf, small_caps_feature, nelem(small_caps_feature));
			else
				hb_shape(hb->shaper_handle, walker->hb_buf, NULL, 0);
			Memento_stopLeaking();
		}

		walker->glyph_pos = hb_buffer_get_glyph_positions(walker->hb_buf, &walker->glyph_count);
		walker->glyph_info = hb_buffer_get_glyph_infos(walker->hb_buf, NULL);
	}
	fz_always(ctx)
	{
		fz_hb_unlock(ctx);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	if (quickshape)
	{
		unsigned int i;
		for (i = 0; i < walker->glyph_count; ++i)
		{
			int glyph, unicode;
			unicode = quick_ligature(ctx, walker, i);
			if (walker->small_caps)
				glyph = fz_encode_character_sc(ctx, walker->font, unicode);
			else
				glyph = fz_encode_character(ctx, walker->font, unicode);
			walker->glyph_info[i].codepoint = glyph;
			walker->glyph_pos[i].x_offset = 0;
			walker->glyph_pos[i].y_offset = 0;
			walker->glyph_pos[i].x_advance = fz_advance_glyph(ctx, walker->font, glyph, 0) * face->units_per_EM;
			walker->glyph_pos[i].y_advance = 0;
		}
	}

	return 1;
}

static const char *get_node_text(fz_context *ctx, fz_html_flow *node)
{
	if (node->type == FLOW_WORD)
		return node->content.text;
	else if (node->type == FLOW_SPACE)
		return " ";
	else if (node->type == FLOW_SHYPHEN)
		return "-";
	else
		return "";
}

static void measure_string(fz_context *ctx, fz_html_flow *node, hb_buffer_t *hb_buf)
{
	string_walker walker;
	unsigned int i;
	const char *s;
	float em;

	em = node->box->s.layout.em;
	node->x = 0;
	node->y = 0;
	node->w = 0;
	if (fz_css_number_defined(node->box->style->leading))
		node->h = fz_from_css_number(node->box->style->leading, em, em, 0);
	else
		node->h = fz_from_css_number_scale(node->box->style->line_height, em);

	s = get_node_text(ctx, node);
	init_string_walker(ctx, &walker, hb_buf, node->bidi_level & 1, node->box->style->font, node->script, node->markup_lang, node->box->style->small_caps, s);
	while (walk_string(&walker))
	{
		int x = 0;
		for (i = 0; i < walker.glyph_count; i++)
			x += walker.glyph_pos[i].x_advance;
		node->w += x * em / walker.scale;
	}
}

static unsigned int measure_string_to_fit(fz_context *ctx, const char *s, fz_html_flow *node, hb_buffer_t *hb_buf, float max_w)
{
	string_walker walker;
	unsigned int i;
	float em;
	float line_w;
	uint32_t min;
	int fragment_offset;
	float node_w;

	node_w = 0;
	em = node->box->s.layout.em;

	line_w = 0;
	fragment_offset = 0;
	init_string_walker(ctx, &walker, hb_buf, node->bidi_level & 1, node->box->style->font, node->script, node->markup_lang, node->box->style->small_caps, s);
	while (walk_string(&walker))
	{
		for (i = 0; i < walker.glyph_count; i++)
		{
			line_w += walker.glyph_pos[i].x_advance * em / walker.scale;
			if (line_w > max_w)
				goto split;
			node_w = line_w;
		}
		fragment_offset = walker.end - s;
	}

	/* This indicates that the whole string fitted. That should never be possible
	 * as we'd never have called this function in that case! */
	assert("Spanish Inquisition!" == NULL);

	return 0;

split:
	/* Nothing fitted. Exit here. Don't update the node width. */
	if (i == 0)
		return 0;

	/* Find min, the byte offset of the smallest cluster seen after
	 * where we need to split the string to fit. That's the split point. */
	min = walker.glyph_info[i].cluster;
	for (i++; i < walker.glyph_count; i++)
		if (walker.glyph_info[i].cluster < min)
			min = walker.glyph_info[i].cluster;

	/* Update the width of the node for when we split it.*/
	node->w = node_w;

	/* So return the offset in bytes at which to split. */
	return min + fragment_offset;
}

static float measure_line(fz_html_flow *node, fz_html_flow *end, float *baseline, float *vert_adv)
{
	float max_a = 0, max_d = 0, h = node->h;
	*vert_adv = node->h;
	while (node != end)
	{
		if (node->h > *vert_adv)
			*vert_adv = node->h;
		if (node->type == FLOW_IMAGE)
		{
			if (node->h > max_a)
				max_a = node->h;
		}
		else if (node->type != FLOW_SBREAK && node->type != FLOW_BREAK)
		{
			float a = node->box->s.layout.em * 0.8f;
			float d = node->box->s.layout.em * 0.2f;
			if (a > max_a) max_a = a;
			if (d > max_d) max_d = d;
		}
		if (node->h > h) h = node->h;
		if (max_a + max_d > h) h = max_a + max_d;
		node = node->next;
	}
	*baseline = max_a + (h - max_a - max_d) / 2;
	return h;
}

static void layout_line(fz_context *ctx, float indent, float page_w, float line_w, int align, fz_html_flow *start, fz_html_flow *end, fz_html_box *box, float baseline, float line_h)
{
	float x = box->s.layout.x + indent;
	float y = box->s.layout.b;
	float slop = page_w - line_w;
	float justify = 0;
	float va;
	int n, i;
	fz_html_flow *node;
	fz_html_flow **reorder;
	unsigned int min_level, max_level;

	/* Count the number of nodes on the line */
	for(i = 0, n = 0, node = start; node != end; node = node->next)
	{
		n++;
		if (node->type == FLOW_SPACE && node->expand && !node->breaks_line)
			i++;
	}

	if (align == TA_JUSTIFY)
	{
		justify = slop / (i ? i : 1);
	}
	else if (align == TA_RIGHT)
		x += slop;
	else if (align == TA_CENTER)
		x += slop / 2;

	/* We need a block to hold the node pointers while we reorder */
	reorder = fz_malloc_array(ctx, n, fz_html_flow*);
	min_level = start->bidi_level;
	max_level = start->bidi_level;
	for(i = 0, node = start; node != end; i++, node = node->next)
	{
		reorder[i] = node;
		if (node->bidi_level < min_level)
			min_level = node->bidi_level;
		if (node->bidi_level > max_level)
			max_level = node->bidi_level;
	}

	/* Do we need to do any reordering? */
	if (min_level != max_level || (min_level & 1))
	{
		/* The lowest level we swap is always a rtl one */
		min_level |= 1;
		/* Each time around the loop we swap runs of fragments that have
		 * levels >= max_level (and decrement max_level). */
		do
		{
			int start_idx = 0;
			int end_idx;
			do
			{
				/* Skip until we find a level that's >= max_level */
				while (start_idx < n && reorder[start_idx]->bidi_level < max_level)
					start_idx++;
				/* If start >= n-1 then no more runs. */
				if (start_idx >= n-1)
					break;
				/* Find the end of the match */
				i = start_idx+1;
				while (i < n && reorder[i]->bidi_level >= max_level)
					i++;
				/* Reverse from start to i-1 */
				end_idx = i-1;
				while (start_idx < end_idx)
				{
					fz_html_flow *t = reorder[start_idx];
					reorder[start_idx++] = reorder[end_idx];
					reorder[end_idx--] = t;
				}
				start_idx = i+1;
			}
			while (start_idx < n);
			max_level--;
		}
		while (max_level >= min_level);
	}

	for (i = 0; i < n; i++)
	{
		float w;

		node = reorder[i];
		w = node->w;

		if (node->type == FLOW_SPACE && node->breaks_line)
			w = 0;
		else if (node->type == FLOW_SPACE && !node->breaks_line)
			w += node->expand ? justify : 0;
		else if (node->type == FLOW_SHYPHEN && !node->breaks_line)
			w = 0;
		else if (node->type == FLOW_SHYPHEN && node->breaks_line)
			w = node->w;

		node->x = x;
		x += w;

		switch (node->box->style->vertical_align)
		{
		default:
		case VA_BASELINE:
			va = 0;
			break;
		case VA_SUB:
			va = node->box->s.layout.em * 0.2f;
			break;
		case VA_SUPER:
			va = node->box->s.layout.em * -0.3f;
			break;
		case VA_TOP:
		case VA_TEXT_TOP:
			va = -baseline + node->box->s.layout.em * 0.8f;
			break;
		case VA_BOTTOM:
		case VA_TEXT_BOTTOM:
			va = -baseline + line_h - node->box->s.layout.em * 0.2f;
			break;
		}

		if (node->type == FLOW_IMAGE)
			node->y = y + baseline - node->h;
		else
		{
			node->y = y + baseline + va;
			node->h = node->box->s.layout.em;
		}
	}

	fz_free(ctx, reorder);
}

static void find_accumulated_margins(fz_context *ctx, fz_html_box *box, float *w, float *h)
{
	while (box)
	{
		if (fz_html_box_has_boxes(box)) {
			float *margin = box->u.block.margin;
			float *padding = box->u.block.padding;
			float *border = box->u.block.border;
			/* TODO: take into account collapsed margins */
			*h += margin[T] + padding[T] + border[T];
			*h += margin[B] + padding[B] + border[B];
			*w += margin[L] + padding[L] + border[L];
			*w += margin[R] + padding[R] + border[R];
		}
		box = box->up;
	}
}

typedef struct
{
	fz_pool *pool;
	float page_top;
	float page_h;
	hb_buffer_t *hb_buf;
	fz_html_restarter *restart;
} layout_data;

static int flush_line(fz_context *ctx, fz_html_box *box, layout_data *ld, float page_w, float line_w, int align, float indent, fz_html_flow *a, fz_html_flow *b, fz_html_restarter *restart)
{
	float avail, line_h, baseline, vadv;
	float page_h = ld->page_h;
	float page_top = ld->page_top;
	line_h = measure_line(a, b, &baseline, &vadv);
	if (page_h > 0)
	{
		avail = page_h - fmodf(box->s.layout.b - page_top, page_h);
		/* If the line is larger than the available space skip to the start
		 * of the next page. */
		if (line_h > avail)
		{
			if (restart)
			{
				assert(restart->start == NULL);

				if (restart->potential)
					restart->end = restart->potential;
				else
				{
					restart->end = box;
					restart->end_flow = a;
				}
				return 1;
			}
			box->s.layout.b += avail;
		}
	}
	layout_line(ctx, indent, page_w, line_w, align, a, b, box, baseline, line_h);
	box->s.layout.b += vadv;
	if (restart)
		restart->potential = NULL;

	return 0;
}

static void layout_flow_inline(fz_context *ctx, fz_html_box *box, fz_html_box *top, fz_html_restarter *restart)
{
	while (box)
	{
		box->s.layout.y = top->s.layout.y;
		box->s.layout.em = fz_from_css_number(box->style->font_size, top->s.layout.em, top->s.layout.em, top->s.layout.em);
		if (box->down)
			layout_flow_inline(ctx, box->down, box, restart);
		box = box->next;
	}
}

static fz_html_flow *
break_node(fz_context *ctx, fz_html_flow *node, layout_data *ld, float w)
{
	const char *s = get_node_text(ctx, node);
	unsigned int split_pos;
	fz_html_flow *new_node;

	/* Only break nodes if overflow_wrap is set to break-word. */
	if (node->box->style->overflow_wrap != OVERFLOW_WRAP_BREAK_WORD)
		return NULL;

	split_pos = measure_string_to_fit(ctx, s, node, ld->hb_buf, w);
	if (split_pos == 0)
	{
		/* No sensible chunk fitted - we can't split, but this should
		 * be a candidate for breaking. */
		return node;
	}

	new_node = fz_html_split_flow(ctx, ld->pool, node, split_pos);
	new_node->type = FLOW_WORD;
	new_node->h = node->h;
	new_node->expand = node->expand;
	new_node->script = node->script;
	new_node->markup_lang = node->markup_lang;
	new_node->bidi_level = node->bidi_level;
	new_node->breaks_line = node->breaks_line;
	measure_string(ctx, new_node, ld->hb_buf);

	return new_node;
}

/*
	Layout a BOX_FLOW.

	Flow box is in a BOX_BLOCK or BOX_TABLE_CELL context, and has no margin/padding/border.

	box: The BOX_FLOW to layout.
	top: The enclosing box.
*/
static void layout_flow(fz_context *ctx, layout_data *ld, fz_html_box *box, fz_html_box *top)
{
	fz_html_flow *node, *line, *candidate;
	fz_html_flow *start_flow = NULL;
	float line_w, candidate_w, indent, break_w, nonbreak_w;
	int line_align, align;
	fz_html_restarter *restart = ld->restart;

	float em = box->s.layout.em = fz_from_css_number(box->style->font_size, top->s.layout.em, top->s.layout.em, top->s.layout.em);
	indent = box->is_first_flow ? fz_from_css_number(top->style->text_indent, em, top->s.layout.w, 0) : 0;
	align = top->style->text_align;

	if (box->markup_dir == FZ_BIDI_RTL)
	{
		if (align == TA_LEFT)
			align = TA_RIGHT;
		else if (align == TA_RIGHT)
			align = TA_LEFT;
	}

	/* Position the box, initially zero height. */
	box->s.layout.x = top->s.layout.x;
	box->s.layout.y = top->s.layout.b;
	box->s.layout.w = top->s.layout.w;
	box->s.layout.b = box->s.layout.y;

	if (restart && restart->start)
	{
		/* If we are still skipping, and don't match, nothing to do. */
		if (restart->start != box)
			return;
		/* We match! Remember where we should start. */
		restart->start = NULL;
		start_flow = restart->start_flow;
	}

	/* If we have nothing to flow, nothing to do. */
	if (!box->u.flow.head)
		return;

	/* Run through the child nodes setting y and em. */
	if (box->down)
		layout_flow_inline(ctx, box->down, box, restart);

	for (node = box->u.flow.head; node; node = node->next)
	{
		if (restart && restart->start_flow)
		{
			if (restart->start_flow != node)
			{
				indent = 0;
				continue;
			}
			restart->start_flow = NULL;
		}
		node->breaks_line = 0; /* reset line breaks from previous layout */
		if (node->type == FLOW_IMAGE)
		{
			float margin_w = 0, margin_h = 0;
			float max_w, max_h;
			float xs = 1, ys = 1, s;
			float aspect = 1;

			find_accumulated_margins(ctx, box, &margin_w, &margin_h);
			max_w = top->s.layout.w - margin_w;
			max_h = ld->page_h - margin_h;

			/* NOTE: We ignore the image DPI here, since most images in EPUB files have bogus values. */
			node->w = node->content.image->w * 72 / 96;
			node->h = node->content.image->h * 72 / 96;
			aspect = node->w / node->h;

			if (node->box->style->width.unit != N_AUTO)
				node->w = fz_from_css_number(node->box->style->width, top->s.layout.em, top->s.layout.w - margin_w, node->w);
			if (node->box->style->height.unit != N_AUTO)
				node->h = fz_from_css_number(node->box->style->height, top->s.layout.em, ld->page_h - margin_h, node->h);
			if (node->box->style->width.unit == N_AUTO && node->box->style->height.unit != N_AUTO)
				node->w = node->h * aspect;
			if (node->box->style->width.unit != N_AUTO && node->box->style->height.unit == N_AUTO)
				node->h = node->w / aspect;

			/* Shrink image to fit on one page if needed */
			if (max_w > 0 && node->w > max_w)
				xs = max_w / node->w;
			if (max_h > 0 && node->h > max_h)
				ys = max_h / node->h;
			s = fz_min(xs, ys);
			node->w = node->w * s;
			node->h = node->h * s;

		}
		else
		{
			measure_string(ctx, node, ld->hb_buf);
		}
	}

	node = box->u.flow.head;

	candidate = NULL;
	candidate_w = 0;
	if (start_flow)
	{
		line = start_flow;
		line_w = start_flow == node ? indent : 0;
	}
	else
	{
		line = node;
		line_w = indent;
	}

	while (node)
	{
		if (start_flow)
		{
			if (start_flow != node)
			{
				node = node->next;
				continue;
			}
			start_flow = NULL;
		}
		switch (node->type)
		{
		default:
		case FLOW_WORD:
			if (node->w > box->s.layout.w - line_w && !candidate)
			{
				candidate = break_node(ctx, node, ld, box->s.layout.w - line_w);
			}
			nonbreak_w = break_w = node->w;
			break;
		case FLOW_IMAGE:
			nonbreak_w = break_w = node->w;
			break;

		case FLOW_SHYPHEN:
		case FLOW_SBREAK:
		case FLOW_SPACE:
			nonbreak_w = break_w = 0;

			/* Determine broken and unbroken widths of this node. */
			if (node->type == FLOW_SPACE)
				nonbreak_w = node->w;
			else if (node->type == FLOW_SHYPHEN)
				break_w = node->w;

			/* If the broken node fits, remember it. */
			/* Also remember it if we have no other candidate and need to break in desperation. */
			if (line_w + break_w <= box->s.layout.w || !candidate)
			{
				candidate = node;
				candidate_w = line_w + break_w;
			}
			break;

		case FLOW_BREAK:
			nonbreak_w = break_w = 0;
			candidate = node;
			candidate_w = line_w;
			break;
		}

		/* The current node either does not fit or we saw a hard break. */
		/* Break the line if we have a candidate break point. */
		line_w += nonbreak_w;
		if (node->type == FLOW_BREAK || (line_w > box->s.layout.w && candidate))
		{
			fz_html_flow *break_at = (candidate->type == FLOW_WORD ? candidate : candidate->next);

			candidate->breaks_line = 1;
			if (candidate->type == FLOW_BREAK)
				line_align = (align == TA_JUSTIFY) ? TA_LEFT : align;
			else
				line_align = align;
			if (flush_line(ctx, box, ld, box->s.layout.w, candidate_w, line_align, indent, line, break_at, restart))
				return;

			line = break_at;
			node = break_at;
			candidate = NULL;
			candidate_w = 0;
			indent = 0;
			line_w = 0;
		}
		else
		{
			node = node->next;
		}
	}

	if (line)
	{
		line_align = (align == TA_JUSTIFY) ? TA_LEFT : align;
		flush_line(ctx, box, ld, box->s.layout.w, line_w, line_align, indent, line, NULL, restart);
	}
}

/* === LAYOUT BLOCKS === */

static void layout_block(fz_context *ctx, layout_data *ld, fz_html_box *box, float top_x, float *top_b, float top_w);

static float advance_for_spacing(fz_context *ctx, layout_data *ld, float start_b, float spacing, int *eop)
{
	float page_h = ld->page_h;
	float page_top = ld->page_top;
	float avail = page_h - fmodf(start_b - page_top, page_h);
	if (spacing > avail)
	{
		*eop = 1;
		spacing = avail;
	}
	return start_b + spacing;
}

static int layout_block_page_break(fz_context *ctx, layout_data *ld, float *yp, int page_break)
{
	float page_h = ld->page_h;
	float page_top = ld->page_top;
	if (page_h <= 0)
		return 0;
	if (page_break == PB_ALWAYS || page_break == PB_LEFT || page_break == PB_RIGHT)
	{
		float avail = page_h - fmodf(*yp - page_top, page_h);
		int number = (*yp + (page_h * 0.1f)) / page_h;
		if (avail > 0 && avail < page_h)
		{
			*yp += avail;
			if (page_break == PB_LEFT && (number & 1) == 0) /* right side pages are even */
				*yp += page_h;
			if (page_break == PB_RIGHT && (number & 1) == 1) /* left side pages are odd */
				*yp += page_h;
			return 1;
		}
	}
	return 0;
}

static void layout_table(fz_context *ctx, layout_data *ld, fz_html_box *box, fz_html_box *top)
{
	fz_html_box *row, *cell, *child;
	int col, ncol = 0;
	fz_html_restarter *restart = ld->restart;

	if (restart && restart->start == box)
	{
		/* We have reached the restart point */
		restart->start = NULL;
	}

	/* Position table in box flow */
	box->s.layout.y = box->s.layout.b = top->s.layout.b;

	/* Find the maximum number of columns. (Count 'col' for each row, biggest one
	 * gives ncol). */
	for (row = box->down; row; row = row->next)
	{
		col = 0;
		for (cell = row->down; cell; cell = cell->next)
			++col;
		if (col > ncol)
			ncol = col;
	}

	/* Layout each row in turn. */
	for (row = box->down; row; row = row->next)
	{
		col = 0;

		/* Position the row, zero height for now. */
		row->s.layout.x = box->s.layout.x;
		row->s.layout.w = box->s.layout.w;
		row->s.layout.y = row->s.layout.b = box->s.layout.b;

		/* FIXME: If we stop laying out mid-row, then we really ought to cancel the whole
		 * row, and then restart the whole row next time. But this leads to us needing
		 * to be careful in case we have a row that will never fit. For now, just stop
		 * on the first failure. */

		/* For each cell in the row */
		for (cell = row->down; cell; cell = cell->next)
		{
			float colw = row->s.layout.w / ncol; // TODO: proper calculation

			/* Position the cell, zero height for now. */
			cell->s.layout.y = cell->s.layout.b = row->s.layout.y;
			cell->s.layout.x = row->s.layout.x + col * colw;
			cell->s.layout.w = colw;

			/* Layout cell contents into the cell. */
			for (child = cell->down; child; child = child->next)
			{
				if (child->type == BOX_BLOCK)
				{
					layout_block(ctx, ld, child, cell->s.layout.x, &cell->s.layout.b, cell->s.layout.w);
					cell->s.layout.b += child->u.block.padding[B] + child->u.block.border[B] + child->u.block.margin[B];
				}
				else if (child->type == BOX_FLOW)
				{
					layout_flow(ctx, ld, child, cell);
				}
				cell->s.layout.b = child->s.layout.b;

				/* If we've reached an endpoint, stop looping. */
				if (restart && restart->end)
					break;
			}

			if (cell->s.layout.b > row->s.layout.b)
				row->s.layout.b = cell->s.layout.b;

			++col;

			/* If we've reached an endpoint, stop looping. */
			if (restart && restart->end)
				break;
		}

		box->s.layout.b = row->s.layout.b;
	}
}

/*
	Layout a BOX_BLOCK.

	ctx: The ctx in use.
	box: The BOX_BLOCK to layout.
	top_x: The x position for left of the topmost box.
	top_b: Pointer to the y position for the top of the topmost box on entry, updated to the y position for the bottom of the topmost box on exit.
	top_w: The width available for the topmost box.
*/
static void layout_block(fz_context *ctx, layout_data *ld, fz_html_box *box, float top_x, float *top_b, float top_w)
{
	fz_html_box *child;
	fz_html_restarter *restart = ld->restart;

	const fz_css_style *style = box->style;
	float em = box->s.layout.em;
	float *margin = box->u.block.margin;
	float *border = box->u.block.border;
	float *padding = box->u.block.padding;
	int eop = 0;

	assert(fz_html_box_has_boxes(box));

	/* If restart is non-NULL, we are running in restartable mode. */
	if (restart)
	{
		/* If restart->start == box, then we've been skipping, and this
		 * is the point at which we should restart. */
		if (restart->start == box)
		{
			/* Set restart->start to be NULL to indicate that we aren't skipping
			 * any more. */
			restart->start = NULL;
		}

		/* In the event that no content fits, we want to restart with us, not with the
		 * content that doesn't fit. */
		if (restart->potential == NULL)
			restart->potential = box;
	}

	/* TODO: remove 'vertical' margin adjustments across automatic page breaks */
	if (layout_block_page_break(ctx, ld, top_b, style->page_break_before))
		eop = 1;

	/* Important to remember that box->{x,y,w,b} are the coordinates of the content. The
	 * margin/border/paddings are all outside this. */
	box->s.layout.y = *top_b;
	if (restart && restart->start != NULL)
	{
		/* We're still skipping, so any child should inherit 0 vertical margin from us. */
	}
	else
	{
		/* We're not skipping, so add in the spacings to the top edge of our box. */
		box->s.layout.y = advance_for_spacing(ctx, ld, box->s.layout.y, margin[T] + border[T] + padding[T], &eop);
	}
	if (eop)
	{
		box->s.layout.b = box->s.layout.y;
		if (restart && restart->end == NULL)
		{
			if (restart->potential)
				restart->end = restart->potential;
			else
				restart->end = box;
			return;
		}
	}

	/* Start with our content being zero height. */
	box->s.layout.b = box->s.layout.y;

	for (child = box->down; child; child = child->next)
	{
		if (restart && restart->end == NULL)
		{
			/* If advancing over the bottom margin/border/padding of a child has previously
			 * brought us to the end of a page, this is where we end. */
			if (eop)
			{
				if (restart->potential)
					restart->end = restart->potential;
				else
					restart->end = child;
				break;
			}
		}

		if (child->type == BOX_BLOCK || child->type == BOX_TABLE)
		{
			assert(fz_html_box_has_boxes(child));
			if (child->type == BOX_BLOCK)
			{
				layout_block(ctx, ld, child, box->s.layout.x, &box->s.layout.b, box->s.layout.w);
			}
			else
			{
				layout_table(ctx, ld, child, box);
				/*
				box->s.layout.b = child->s.layout.b
					+ child->u.block.padding[B]
					+ child->u.block.border[B]
					+ child->u.block.margin[B];
				 */
			}

			/* Unless we're still skipping, the base of our box must now be at least as
			 * far down as the child, plus the childs spacing. */
			if (!restart || restart->start == NULL)
			{
				box->s.layout.b = advance_for_spacing(ctx, ld,
					child->s.layout.b,
					child->u.block.padding[B] + child->u.block.border[B] + child->u.block.margin[B],
					&eop);
			}
		}

		else if (child->type == BOX_FLOW)
		{
			layout_flow(ctx, ld, child, box);
			if (child->s.layout.b > child->s.layout.y)
			{
				if (!restart || restart->start == NULL)
				{
					box->s.layout.b = child->s.layout.b;
				}
			}
		}

		/* Stop if we've reached the endpoint. */
		if (restart && restart->end != NULL)
			break;
		if (restart && box->s.layout.b != box->s.layout.y)
			restart->potential = NULL;
	}

	/* If we're still skipping, exit with vertical=0. */
	/* If we've reached the endpoint, exit. */
	if (restart && (restart->start != NULL || restart->end != NULL))
		return;

	/* reserve space for the list mark */
	if (box->list_item && box->s.layout.y == box->s.layout.b)
	{
		box->s.layout.b += fz_from_css_number_scale(style->line_height, em);
	}

	(void) layout_block_page_break(ctx, ld, &box->s.layout.b, style->page_break_after);
}

/* === LAYOUT === */

// Compute new em, padding, border, margin.
// Also compute layout x and w.
static void layout_update_styles(fz_context *ctx, fz_html_box *box, fz_html_box *top)
{
	float top_em = top->s.layout.em;
	float top_w = top->s.layout.w;
	while (box)
	{
		const fz_css_style *style = box->style;
		float em = box->s.layout.em = fz_from_css_number(style->font_size, top_em, top_em, top_em);

		if (box->type != BOX_INLINE && box->type != BOX_FLOW)
		{
			float *margin = box->u.block.margin;
			float *border = box->u.block.border;
			float *padding = box->u.block.padding;
			float auto_w;

			margin[T] = fz_from_css_number(style->margin[T], em, top_w, 0);
			margin[R] = fz_from_css_number(style->margin[R], em, top_w, 0);
			margin[B] = fz_from_css_number(style->margin[B], em, top_w, 0);
			margin[L] = fz_from_css_number(style->margin[L], em, top_w, 0);

			padding[T] = fz_from_css_number(style->padding[T], em, top_w, 0);
			padding[R] = fz_from_css_number(style->padding[R], em, top_w, 0);
			padding[B] = fz_from_css_number(style->padding[B], em, top_w, 0);
			padding[L] = fz_from_css_number(style->padding[L], em, top_w, 0);

			border[T] = style->border_style_0 ? fz_from_css_number(style->border_width[T], em, top_w, 0) : 0;
			border[R] = style->border_style_1 ? fz_from_css_number(style->border_width[R], em, top_w, 0) : 0;
			border[B] = style->border_style_2 ? fz_from_css_number(style->border_width[B], em, top_w, 0) : 0;
			border[L] = style->border_style_3 ? fz_from_css_number(style->border_width[L], em, top_w, 0) : 0;

			auto_w = top_w - (margin[L] + margin[R] + border[L] + border[R] + padding[L] + padding[R]);

			// TODO: table cell x and w

			box->s.layout.x = top->s.layout.x + margin[L] + border[L] + padding[L];
			box->s.layout.w = fz_from_css_number(box->style->width, em, auto_w, auto_w);
		}

		if (box->type == BOX_FLOW)
		{
			box->s.layout.x = top->s.layout.x;
			box->s.layout.w = top->s.layout.w;
		}

		if (box->down)
			layout_update_styles(ctx, box->down, box);

		box = box->next;
	}
}

static int is_layout_box(fz_html_box *box)
{
	return box->type != BOX_FLOW && box->type != BOX_INLINE;
}

static int is_empty_block_box(fz_html_box *box)
{
	fz_html_box *child;
	if (box->type == BOX_BLOCK)
	{
		if (box->u.block.padding[T] != 0 || box->u.block.padding[B] != 0)
			return 0;
		if (box->u.block.border[T] != 0 || box->u.block.border[B] != 0)
			return 0;
		for (child = box->down; child; child = child->next)
		{
			if (child->type != BOX_BLOCK)
				return 0;
			if (!is_empty_block_box(child))
				return 0;
			if (child->u.block.margin[T] != 0 || child->u.block.margin[B] != 0)
				return 0;
		}
		return 1;
	}
	return 0;
}

static void layout_collapse_margin_with_children(fz_context *ctx, fz_html_box *here)
{
	fz_html_box *child, *first, *last = NULL;

	first = here->down;
	for (child = here->down; child; child = child->next)
	{
		layout_collapse_margin_with_children(ctx, child);
		last = child;
	}

	if (is_layout_box(here))
	{
		if (first && is_layout_box(first))
		{
			if (first->u.block.border[T] == 0 && first->u.block.padding[T] == 0)
			{
				float m = fz_max(first->u.block.margin[T], here->u.block.margin[T]);
				here->u.block.margin[T] = m;
				first->u.block.margin[T] = 0;
			}
		}

		if (last && is_layout_box(last))
		{
			if (last->u.block.border[T] == 0 && last->u.block.padding[T] == 0)
			{
				float m = fz_max(last->u.block.margin[B], here->u.block.margin[B]);
				here->u.block.margin[B] = m;
				last->u.block.margin[B] = 0;
			}
		}
	}
}

static void layout_collapse_margin_with_siblings(fz_context *ctx, fz_html_box *here)
{
	while (here)
	{
		fz_html_box *next = here->next;

		if (here->down)
			layout_collapse_margin_with_siblings(ctx, here->down);

		if (is_layout_box(here) && next && is_layout_box(next))
		{
			float m = fz_max(here->u.block.margin[B], next->u.block.margin[T]);
			here->u.block.margin[B] = m;
			next->u.block.margin[T] = 0;
		}

		here = next;
	}
}

static void layout_collapse_margin_with_self(fz_context *ctx, fz_html_box *here)
{
	while (here)
	{
		if (here->down)
			layout_collapse_margin_with_self(ctx, here->down);

		if (is_layout_box(here) && is_empty_block_box(here))
		{
			float m = fz_max(here->u.block.margin[T], here->u.block.margin[B]);
			here->u.block.margin[T] = 0;
			here->u.block.margin[B] = m;
		}

		here = here->next;
	}
}

static void layout_collapse_margins(fz_context *ctx, fz_html_box *box, fz_html_box *top)
{
	// Vertical margins are collapsed in these cases:
	// 1) Adjacent siblings
	// 2) No content separating parent and descendants. The margin ends up outside the parent.
	// 3) Empty blocks

	layout_collapse_margin_with_self(ctx, box);
	layout_collapse_margin_with_children(ctx, box);
	layout_collapse_margin_with_siblings(ctx, box);
}

void
fz_restartable_layout_html(fz_context *ctx, fz_html_tree *tree, float start_x, float start_y, float page_w, float page_h, float em, fz_html_restarter *restart)
{
	int unlocked = 0;
	layout_data ld = { 0 };
	fz_html_box *box = tree->root;

	fz_var(ld.hb_buf);
	fz_var(unlocked);

	// nothing to layout
	if (!box->down)
	{
		fz_warn(ctx, "html: nothing to layout");
		box->s.layout.em = em;
		box->s.layout.x = start_x;
		box->s.layout.w = page_w;
		box->s.layout.y = start_y;
		box->s.layout.b = start_y;
		return;
	}

	fz_hb_lock(ctx);

	fz_try(ctx)
	{
		Memento_startLeaking(); /* HarfBuzz leaks harmlessly */
		ld.hb_buf = hb_buffer_create();
		Memento_stopLeaking(); /* HarfBuzz leaks harmlessly */
		unlocked = 1;
		fz_hb_unlock(ctx);

		ld.restart = restart;
		ld.page_h = page_h;
		ld.page_top = start_y;
		ld.pool = tree->pool;
		if (restart)
			restart->potential = NULL;

		// Update em/margin/padding/border if necessary.
		if (box->s.layout.em != em || box->s.layout.x != start_x || box->s.layout.w != page_w)
		{
			box->s.layout.em = em;
			box->s.layout.x = start_x;
			box->s.layout.w = page_w;
			layout_update_styles(ctx, box->down, box);
			layout_collapse_margins(ctx, box->down, box);
		}

		box->s.layout.y = start_y;
		box->s.layout.b = start_y;

		assert(box->type == BOX_BLOCK);
		layout_block(ctx, &ld, box, box->s.layout.x, &box->s.layout.b, box->s.layout.w);
	}
	fz_always(ctx)
	{
		if (unlocked)
			fz_hb_lock(ctx);
		hb_buffer_destroy(ld.hb_buf);
		fz_hb_unlock(ctx);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void
fz_layout_html(fz_context *ctx, fz_html *html, float w, float h, float em)
{
	/* If we're already laid out to the specifications we need,
	 * nothing to do. */
	if (html->layout_w == w && html->layout_h == h && html->layout_em == em)
		return;

	html->page_margin[T] = fz_from_css_number(html->tree.root->style->margin[T], em, em, 0);
	html->page_margin[B] = fz_from_css_number(html->tree.root->style->margin[B], em, em, 0);
	html->page_margin[L] = fz_from_css_number(html->tree.root->style->margin[L], em, em, 0);
	html->page_margin[R] = fz_from_css_number(html->tree.root->style->margin[R], em, em, 0);

	html->page_w = w - html->page_margin[L] - html->page_margin[R];
	if (html->page_w <= 72)
		html->page_w = 72; /* enforce a minimum page size! */
	if (h > 0)
	{
		html->page_h = h - html->page_margin[T] - html->page_margin[B];
		if (html->page_h <= 72)
			html->page_h = 72; /* enforce a minimum page size! */
	}
	else
	{
		/* h 0 means no pagination */
		html->page_h = 0;
	}

	fz_restartable_layout_html(ctx, &html->tree, 0, 0, html->page_w, html->page_h, em, NULL);

	if (h == 0)
		html->page_h = html->tree.root->s.layout.b;

	/* Remember how we're laid out so we can avoid needless
	 * relayouts in future. */
	html->layout_w = w;
	html->layout_h = h;
	html->layout_em = em;

#ifndef NDEBUG
	if (fz_atoi(getenv("FZ_DEBUG_HTML")))
		fz_debug_html(ctx, html->tree.root);
#endif
}

/* === DRAW === */

static int draw_flow_box(fz_context *ctx, fz_html_box *box, float page_top, float page_bot, fz_device *dev, fz_matrix ctm, hb_buffer_t *hb_buf, fz_html_restarter *restart)
{
	fz_html_flow *node;
	fz_text *text = NULL;
	fz_matrix trm;
	float color[3];
	float prev_color[3] = { 0, 0, 0 };
	int restartable_ended = 0;

	fz_var(text);

	/* FIXME: HB_DIRECTION_TTB? */

	if (restart && restart->start != NULL && restart->start != box)
		return 0;

	fz_try(ctx)
	{
		for (node = box->u.flow.head; node; node = node->next)
		{
			const fz_css_style *style = node->box->style;

			if (restart)
			{
				if (restart->start_flow != NULL)
				{
					if (restart->start_flow != node)
						continue;
					restart->start = NULL;
					restart->start_flow = NULL;
				}

				if (restart->end == box && restart->end_flow == node)
				{
					restartable_ended = 1;
					break;
				}
			}

			if (node->type == FLOW_IMAGE)
			{
				if (node->y >= page_bot || node->y + node->h <= page_top)
					continue;
			}
			else
			{
				if (node->y > page_bot || node->y < page_top)
					continue;
			}

			if (node->type == FLOW_WORD || node->type == FLOW_SPACE || node->type == FLOW_SHYPHEN)
			{
				string_walker walker;
				const char *s;
				float x, y;

				if (node->type == FLOW_SPACE && node->breaks_line)
					continue;
				if (node->type == FLOW_SHYPHEN && !node->breaks_line)
					continue;
				if (style->visibility != V_VISIBLE)
					continue;

				color[0] = style->color.r / 255.0f;
				color[1] = style->color.g / 255.0f;
				color[2] = style->color.b / 255.0f;

				if (color[0] != prev_color[0] || color[1] != prev_color[1] || color[2] != prev_color[2])
				{
					if (text)
					{
						fz_fill_text(ctx, dev, text, ctm, fz_device_rgb(ctx), prev_color, 1, fz_default_color_params);
						fz_drop_text(ctx, text);
						text = NULL;
					}
					prev_color[0] = color[0];
					prev_color[1] = color[1];
					prev_color[2] = color[2];
				}

				if (!text)
					text = fz_new_text(ctx);

				if (node->bidi_level & 1)
					x = node->x + node->w;
				else
					x = node->x;
				y = node->y;

				trm.a = node->box->s.layout.em;
				trm.b = 0;
				trm.c = 0;
				trm.d = -node->box->s.layout.em;
				trm.e = x;
				trm.f = y - page_top;

				s = get_node_text(ctx, node);
				init_string_walker(ctx, &walker, hb_buf, node->bidi_level & 1, style->font, node->script, node->markup_lang, style->small_caps, s);
				while (walk_string(&walker))
				{
					float node_scale = node->box->s.layout.em / walker.scale;
					unsigned int i;
					uint32_t k;
					int c, n;

					/* Flatten advance and offset into offset array. */
					int x_advance = 0;
					int y_advance = 0;
					for (i = 0; i < walker.glyph_count; ++i)
					{
						walker.glyph_pos[i].x_offset += x_advance;
						walker.glyph_pos[i].y_offset += y_advance;
						x_advance += walker.glyph_pos[i].x_advance;
						y_advance += walker.glyph_pos[i].y_advance;
					}

					if (node->bidi_level & 1)
						x -= x_advance * node_scale;

					/* Walk characters to find glyph clusters */
					k = 0;
					while (walker.start + k < walker.end)
					{
						n = fz_chartorune(&c, walker.start + k);

						for (i = 0; i < walker.glyph_count; ++i)
						{
							if (walker.glyph_info[i].cluster == k)
							{
								trm.e = x + walker.glyph_pos[i].x_offset * node_scale;
								trm.f = y - walker.glyph_pos[i].y_offset * node_scale - page_top;
								fz_show_glyph(ctx, text, walker.font, trm,
										walker.glyph_info[i].codepoint, c,
										0, node->bidi_level, box->markup_dir, node->markup_lang);
								c = -1; /* for subsequent glyphs in x-to-many mappings */
							}
						}

						/* no glyph found (many-to-many or many-to-one mapping) */
						if (c != -1)
						{
							fz_show_glyph(ctx, text, walker.font, trm,
									-1, c,
									0, node->bidi_level, box->markup_dir, node->markup_lang);
						}

						k += n;
					}

					if ((node->bidi_level & 1) == 0)
						x += x_advance * node_scale;

					y += y_advance * node_scale;
				}
			}
			else if (node->type == FLOW_IMAGE)
			{
				if (text)
				{
					fz_fill_text(ctx, dev, text, ctm, fz_device_rgb(ctx), color, 1, fz_default_color_params);
					fz_drop_text(ctx, text);
					text = NULL;
				}
				if (style->visibility == V_VISIBLE)
				{
					fz_matrix itm = fz_pre_translate(ctm, node->x, node->y - page_top);
					itm = fz_pre_scale(itm, node->w, node->h);
					fz_fill_image(ctx, dev, node->content.image, itm, 1, fz_default_color_params);
				}
			}
		}

		if (text)
		{
			fz_fill_text(ctx, dev, text, ctm, fz_device_rgb(ctx), color, 1, fz_default_color_params);
			fz_drop_text(ctx, text);
			text = NULL;
		}
	}
	fz_always(ctx)
		fz_drop_text(ctx, text);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return restartable_ended;
}

static void draw_rect(fz_context *ctx, fz_device *dev, fz_matrix ctm, float page_top, fz_css_color color, float x0, float y0, float x1, float y1)
{
	if (color.a > 0)
	{
		float rgb[3];

		fz_path *path = fz_new_path(ctx);

		fz_moveto(ctx, path, x0, y0 - page_top);
		fz_lineto(ctx, path, x1, y0 - page_top);
		fz_lineto(ctx, path, x1, y1 - page_top);
		fz_lineto(ctx, path, x0, y1 - page_top);
		fz_closepath(ctx, path);

		rgb[0] = color.r / 255.0f;
		rgb[1] = color.g / 255.0f;
		rgb[2] = color.b / 255.0f;

		fz_fill_path(ctx, dev, path, 0, ctm, fz_device_rgb(ctx), rgb, color.a / 255.0f, fz_default_color_params);

		fz_drop_path(ctx, path);
	}
}

static const char *roman_uc[3][10] = {
	{ "", "I", "II", "III", "IV", "V", "VI", "VII", "VIII", "IX" },
	{ "", "X", "XX", "XXX", "XL", "L", "LX", "LXX", "LXXX", "XC" },
	{ "", "C", "CC", "CCC", "CD", "D", "DC", "DCC", "DCCC", "CM" },
};

static const char *roman_lc[3][10] = {
	{ "", "i", "ii", "iii", "iv", "v", "vi", "vii", "viii", "ix" },
	{ "", "x", "xx", "xxx", "xl", "l", "lx", "lxx", "lxxx", "xc" },
	{ "", "c", "cc", "ccc", "cd", "d", "dc", "dcc", "dccc", "cm" },
};

static void format_roman_number(fz_context *ctx, char *buf, int size, int n, const char *sym[3][10], const char *sym_m)
{
	int I = n % 10;
	int X = (n / 10) % 10;
	int C = (n / 100) % 10;
	int M = (n / 1000);

	fz_strlcpy(buf, "", size);
	while (M--)
		fz_strlcat(buf, sym_m, size);
	fz_strlcat(buf, sym[2][C], size);
	fz_strlcat(buf, sym[1][X], size);
	fz_strlcat(buf, sym[0][I], size);
	fz_strlcat(buf, ". ", size);
}

static void format_alpha_number(fz_context *ctx, char *buf, int size, int n, int alpha, int omega)
{
	int base = omega - alpha + 1;
	int tmp[40];
	int i, c;

	if (alpha > 256) /* to skip final-s for greek */
		--base;

	/* Bijective base-26 (base-24 for greek) numeration */
	i = 0;
	while (n > 0)
	{
		--n;
		c = n % base + alpha;
		if (alpha > 256 && c > alpha + 16) /* skip final-s for greek */
			++c;
		tmp[i++] = c;
		n /= base;
	}

	while (i > 0)
		buf += fz_runetochar(buf, tmp[--i]);
	*buf++ = '.';
	*buf++ = ' ';
	*buf = 0;
}

static void format_list_number(fz_context *ctx, int type, int x, char *buf, int size)
{
	switch (type)
	{
	case LST_NONE: fz_strlcpy(buf, "", size); break;
	case LST_DISC: fz_snprintf(buf, size, "%C  ", 0x2022); break; /* U+2022 BULLET */
	case LST_CIRCLE: fz_snprintf(buf, size, "%C  ", 0x25CB); break; /* U+25CB WHITE CIRCLE */
	case LST_SQUARE: fz_snprintf(buf, size, "%C  ", 0x25A0); break; /* U+25A0 BLACK SQUARE */
	default:
	case LST_DECIMAL: fz_snprintf(buf, size, "%d. ", x); break;
	case LST_DECIMAL_ZERO: fz_snprintf(buf, size, "%02d. ", x); break;
	case LST_LC_ROMAN: format_roman_number(ctx, buf, size, x, roman_lc, "m"); break;
	case LST_UC_ROMAN: format_roman_number(ctx, buf, size, x, roman_uc, "M"); break;
	case LST_LC_ALPHA: format_alpha_number(ctx, buf, size, x, 'a', 'z'); break;
	case LST_UC_ALPHA: format_alpha_number(ctx, buf, size, x, 'A', 'Z'); break;
	case LST_LC_LATIN: format_alpha_number(ctx, buf, size, x, 'a', 'z'); break;
	case LST_UC_LATIN: format_alpha_number(ctx, buf, size, x, 'A', 'Z'); break;
	case LST_LC_GREEK: format_alpha_number(ctx, buf, size, x, 0x03B1, 0x03C9); break;
	case LST_UC_GREEK: format_alpha_number(ctx, buf, size, x, 0x0391, 0x03A9); break;
	}
}

static fz_html_flow *find_list_mark_anchor(fz_context *ctx, fz_html_box *box)
{
	/* find first flow node in <li> tag */
	while (box)
	{
		if (box->type == BOX_FLOW)
			return box->u.flow.head;
		box = box->down;
	}
	return NULL;
}

static void draw_list_mark(fz_context *ctx, fz_html_box *box, float page_top, float page_bot, fz_device *dev, fz_matrix ctm, int n)
{
	fz_font *font;
	fz_text *text;
	fz_matrix trm;
	fz_html_flow *line;
	float y, w;
	float color[3];
	const char *s;
	char buf[40];
	int c, g;

	trm = fz_scale(box->s.layout.em, -box->s.layout.em);

	line = find_list_mark_anchor(ctx, box);
	if (line)
	{
		y = line->y;
	}
	else
	{
		float h = fz_from_css_number_scale(box->style->line_height, box->s.layout.em);
		float a = box->s.layout.em * 0.8f;
		float d = box->s.layout.em * 0.2f;
		if (a + d > h)
			h = a + d;
		y = box->s.layout.y + a + (h - a - d) / 2;
	}

	if (y > page_bot || y < page_top)
		return;

	format_list_number(ctx, box->style->list_style_type, n, buf, sizeof buf);

	s = buf;
	w = 0;
	while (*s)
	{
		s += fz_chartorune(&c, s);
		g = fz_encode_character_with_fallback(ctx, box->style->font, c, UCDN_SCRIPT_LATIN, FZ_LANG_UNSET, &font);
		w += fz_advance_glyph(ctx, font, g, 0) * box->s.layout.em;
	}

	text = fz_new_text(ctx);

	fz_try(ctx)
	{
		s = buf;
		trm.e = box->s.layout.x - w;
		trm.f = y - page_top;
		while (*s)
		{
			s += fz_chartorune(&c, s);
			g = fz_encode_character_with_fallback(ctx, box->style->font, c, UCDN_SCRIPT_LATIN, FZ_LANG_UNSET, &font);
			fz_show_glyph(ctx, text, font, trm, g, c, 0, 0, FZ_BIDI_NEUTRAL, FZ_LANG_UNSET);
			trm.e += fz_advance_glyph(ctx, font, g, 0) * box->s.layout.em;
		}

		color[0] = box->style->color.r / 255.0f;
		color[1] = box->style->color.g / 255.0f;
		color[2] = box->style->color.b / 255.0f;

		fz_fill_text(ctx, dev, text, ctm, fz_device_rgb(ctx), color, 1, fz_default_color_params);
	}
	fz_always(ctx)
		fz_drop_text(ctx, text);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static int draw_block_box(fz_context *ctx, fz_html_box *box, float page_top, float page_bot, fz_device *dev, fz_matrix ctm, hb_buffer_t *hb_buf, fz_html_restarter *restart);

static int draw_box(fz_context *ctx, fz_html_box *box, float page_top, float page_bot, fz_device *dev, fz_matrix ctm, hb_buffer_t *hb_buf, fz_html_restarter *restart)
{
	switch (box->type)
	{
	case BOX_TABLE:
	case BOX_TABLE_ROW:
	case BOX_TABLE_CELL:
	case BOX_BLOCK:
		if (restart && restart->end == box)
			return 1;
		if (draw_block_box(ctx, box, page_top, page_bot, dev, ctm, hb_buf, restart))
			return 1;
		break;
	case BOX_FLOW:
		if (draw_flow_box(ctx, box, page_top, page_bot, dev, ctm, hb_buf, restart))
			return 1;
		break;
	}

	return 0;
}

static void
do_borders(fz_context *ctx, fz_device *dev, fz_matrix ctm, float page_top, fz_html_box *box, int suppress)
{
	float *border = box->u.block.border;
	float *padding = box->u.block.padding;
	float x0 = box->s.layout.x - padding[L];
	float y0 = box->s.layout.y - padding[T];
	float x1 = box->s.layout.x + box->s.layout.w + padding[R];
	float y1 = box->s.layout.b + padding[B];

	if (border[T] > 0 && !(suppress & (1<<T)))
		draw_rect(ctx, dev, ctm, page_top, box->style->border_color[T], x0 - border[L], y0 - border[T], x1 + border[R], y0);
	if (border[R] > 0 && !(suppress & (1<<R)))
		draw_rect(ctx, dev, ctm, page_top, box->style->border_color[R], x1, y0 - border[T], x1 + border[R], y1 + border[B]);
	if (border[B] > 0 && !(suppress & (1<<B)))
		draw_rect(ctx, dev, ctm, page_top, box->style->border_color[B], x0 - border[L], y1, x1 + border[R], y1 + border[B]);
	if (border[L] > 0 && !(suppress & (1<<L)))
		draw_rect(ctx, dev, ctm, page_top, box->style->border_color[L], x0 - border[L], y0 - border[T], x0, y1 + border[B]);
}

static int draw_block_box(fz_context *ctx, fz_html_box *box, float page_top, float page_bot, fz_device *dev, fz_matrix ctm, hb_buffer_t *hb_buf, fz_html_restarter *restart)
{
	fz_html_box *child;
	float x0, y0, x1, y1;

	float *padding = box->u.block.padding;
	int stopped = 0;
	int skipping;

	assert(fz_html_box_has_boxes(box));
	x0 = box->s.layout.x - padding[L];
	y0 = box->s.layout.y - padding[T];
	x1 = box->s.layout.x + box->s.layout.w + padding[R];
	y1 = box->s.layout.b + padding[B];

	if (y0 > page_bot || y1 < page_top)
		return 0;

	/* If we're skipping, is this the place we should restart? */
	if (restart)
	{
		if (restart->start == box)
			restart->start = NULL;
		if (restart->end == box)
			return 1;
	}

	if (restart && restart->end == box)
		return 1;

	/* Are we skipping? */
	skipping = (restart && restart->start != NULL);

	/* Only draw the content if it's visible */
	if (box->style->visibility == V_VISIBLE)
	{
		int suppress;

		/* We draw the background rectangle regardless if we are skipping or not, because
		 * we might find the end-of-skip point inside this box. If there is no content
		 * then the box height will be 0, so nothing will be drawn. */
		if (y1 > y0)
			draw_rect(ctx, dev, ctm, page_top, box->style->background_color, x0, y0, x1, y1);

		if (!skipping)
		{
			/* Draw a selection of borders. */
			/* If we are restarting, don't do the bottom one yet. */
			suppress = restart ? (1<<B) : 0;
			do_borders(ctx, dev, ctm, page_top, box, suppress);

			if (box->list_item)
				draw_list_mark(ctx, box, page_top, page_bot, dev, ctm, box->list_item);
		}
	}

	for (child = box->down; child; child = child->next)
	{
		if (draw_box(ctx, child, page_top, page_bot, dev, ctm, hb_buf, restart))
		{
			stopped = 1;
			break;
		}
	}

	if (box->style->visibility == V_VISIBLE && restart && restart->start == NULL)
	{
		/* We didn't draw (at least some of) the borders on the way down,
		 * because we were in restart mode. */

		/* We never want to draw the top one. Either it will have been drawn
		 * before, or we were skipping at that point. */
		int suppress = (1<<T);

		/* If we were skipping, and we're not any more, better draw in the
		 * left and right ones we missed. */
		suppress += (skipping && restart->start == NULL) ? 0 : ((1<<L) + (1<<R));

		/* If we've stopped now, don't do the bottom one either. */
		suppress += stopped ? (1<<B) : 0;

		/* FIXME: background color? list mark is probably OK as we only want
		 * it once. */

		do_borders(ctx, dev, ctm, page_top, box, suppress);
	}

	return stopped;
}

void
fz_draw_restarted_html(fz_context *ctx, fz_device *dev, fz_matrix ctm, fz_html_box *top, float page_top, float page_bot, fz_html_restarter *restart)
{
	fz_html_box *box;
	hb_buffer_t *hb_buf = NULL;
	int unlocked = 0;

	fz_var(hb_buf);
	fz_var(unlocked);

	fz_hb_lock(ctx);
	fz_try(ctx)
	{
		hb_buf = hb_buffer_create();
		fz_hb_unlock(ctx);
		unlocked = 1;

		for (box = top->down; box; box = box->next)
			if (draw_box(ctx, box, page_top, page_bot, dev, ctm, hb_buf, restart))
				break;
	}
	fz_always(ctx)
	{
		if (unlocked)
			fz_hb_lock(ctx);
		hb_buffer_destroy(hb_buf);
		fz_hb_unlock(ctx);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void
fz_draw_html(fz_context *ctx, fz_device *dev, fz_matrix ctm, fz_html *html, int page)
{
	float page_top = page * html->page_h;
	float page_bot = (page + 1) * html->page_h;

	draw_rect(ctx, dev, ctm, 0, html->tree.root->style->background_color,
			0, 0,
			html->page_w + html->page_margin[L] + html->page_margin[R],
			html->page_h + html->page_margin[T] + html->page_margin[B]);

	ctm = fz_pre_translate(ctm, html->page_margin[L], html->page_margin[T]);

	fz_draw_restarted_html(ctx, dev, ctm, html->tree.root, page_top, page_bot, NULL);
}

void fz_draw_story(fz_context *ctx, fz_story *story, fz_device *dev, fz_matrix ctm)
{
	float page_top, page_bot;
	fz_html_box *b;
	fz_path *clip;
	fz_rect bbox;

	if (story == NULL || story->complete)
		return;

	bbox = story->bbox;
	b = story->tree.root;
	page_top = b->s.layout.y - b->u.block.margin[T] - b->u.block.border[T] - b->u.block.padding[T];
	page_bot = b->s.layout.b + b->u.block.margin[B] + b->u.block.border[B] + b->u.block.padding[B];

	if (dev)
	{
		clip = fz_new_path(ctx);
		fz_try(ctx)
		{
			fz_moveto(ctx, clip, bbox.x0, bbox.y0);
			fz_lineto(ctx, clip, bbox.x1, bbox.y0);
			fz_lineto(ctx, clip, bbox.x1, bbox.y1);
			fz_lineto(ctx, clip, bbox.x0, bbox.y1);
			fz_closepath(ctx, clip);
			fz_clip_path(ctx, dev, clip, 0, ctm, bbox);
		}
		fz_always(ctx)
			fz_drop_path(ctx, clip);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}

	story->restart_place = story->restart_draw;
	if (dev)
		fz_draw_restarted_html(ctx, dev, ctm, story->tree.root->down, 0, page_bot+page_top, &story->restart_place);
	story->restart_place.start = story->restart_draw.end;
	story->restart_place.start_flow = story->restart_draw.end_flow;
	story->restart_place.end = NULL;
	story->restart_place.end_flow = NULL;
	story->rect_count++;

	if (story->restart_place.start == NULL)
		story->complete = 1;

	if (dev)
		fz_pop_clip(ctx, dev);
}

void fz_reset_story(fz_context *ctx, fz_story *story)
{
	if (story == NULL)
		return;

	story->restart_place.start = NULL;
	story->restart_place.start_flow = NULL;
	story->restart_place.end = NULL;
	story->restart_place.end_flow = NULL;
	story->restart_draw.start = NULL;
	story->restart_draw.start_flow = NULL;
	story->restart_draw.end = NULL;
	story->restart_draw.end_flow = NULL;
	story->rect_count = 0;
}

static char *
gather_text(fz_context *ctx, fz_html_box *box)
{
	fz_html_flow *node;
	char *text = NULL;

	fz_var(text);

	fz_try(ctx)
	{
		for (node = box->u.flow.head; node; node = node->next)
		{
			const fz_css_style *style = node->box->style;

			if (node->type == FLOW_WORD || node->type == FLOW_SPACE || node->type == FLOW_SHYPHEN)
			{
				const char *s;

				if (node->type == FLOW_SPACE && node->breaks_line)
					continue;
				if (node->type == FLOW_SHYPHEN && !node->breaks_line)
					continue;
				if (style->visibility != V_VISIBLE)
					continue;

				s = get_node_text(ctx, node);

				if (text)
				{
					size_t newsize = strlen(text) + strlen(s) + 1;
					text = fz_realloc(ctx, text, newsize);
					strcat(text, s);
				}
				else
				{
					text = fz_strdup(ctx, s);
				}
			}
			else if (node->type == FLOW_IMAGE)
			{
			}
		}

	}
	fz_catch(ctx)
	{
		fz_free(ctx, text);
		fz_rethrow(ctx);
	}

	return text;
}

static int enumerate_box(fz_context *ctx, fz_html_box *box, float page_top, float page_bot, fz_story_position_callback *cb, void *arg, int depth, int rect_num, fz_html_restarter *restart);

static int enumerate_block_box(fz_context *ctx, fz_html_box *box, float page_top, float page_bot, fz_story_position_callback *cb, void *arg, int depth, int rect_num, fz_html_restarter *restart)
{
	fz_html_box *child;
	float y0, y1;

	float *padding = box->u.block.padding;
	int stopped = 0;
	int skipping;
	fz_story_element_position pos;

	assert(fz_html_box_has_boxes(box));
	y0 = box->s.layout.y - padding[T];
	y1 = box->s.layout.b + padding[B];

	if (y0 > page_bot || y1 < page_top)
		return 0;

	/* If we're skipping, is this the place we should restart? */
	if (restart)
	{
		if (restart->start == box)
			restart->start = NULL;
		if (restart->end == box)
			return 1;
	}

	if (restart && restart->end == box)
		return 1;

	/* Are we skipping? */
	skipping = (restart && restart->start != NULL);

	if (box->style->visibility == V_VISIBLE && !skipping)
	{
		if (box->heading || box->id != NULL || box->href)
		{
			/* We have a box worthy of a callback. */
			char *text = NULL;
			pos.text = NULL;
			if (box->heading)
				pos.text = text = gather_text(ctx, box->down);
			pos.depth = depth;
			pos.heading = box->heading;
			pos.open_close = 1;
			pos.id = box->id;
			pos.href = box->href;
			pos.rect.x0 = box->s.layout.x;
			pos.rect.y0 = box->s.layout.y;
			pos.rect.x1 = box->s.layout.x + box->s.layout.w;
			pos.rect.y1 = box->s.layout.b;
			pos.rectangle_num = rect_num;
			fz_try(ctx)
				cb(ctx, arg, &pos);
			fz_always(ctx)
				fz_free(ctx, text);
			fz_catch(ctx)
				fz_rethrow(ctx);
			pos.text = NULL;
		}
	}

	for (child = box->down; child; child = child->next)
	{
		if (enumerate_box(ctx, child, page_top, page_bot, cb, arg, depth+1, rect_num, restart))
		{
			stopped = 1;
			break;
		}
	}

	if (box->style->visibility == V_VISIBLE && !skipping)
	{
		if (box->heading || box->id != NULL || box->href)
		{
			/* We have a box worthy of a callback that needs closing. */
			pos.open_close = 2;
			pos.rectangle_num = rect_num;
			cb(ctx, arg, &pos);
		}
	}

	return stopped;
}

static int enumerate_flow_box(fz_context *ctx, fz_html_box *box, float page_top, float page_bot, fz_story_position_callback *cb, void *arg, int depth, int rect_num, fz_html_restarter *restart)
{
	fz_html_flow *node;
	int restartable_ended = 0;

	/* FIXME: HB_DIRECTION_TTB? */

	if (restart && restart->start != NULL && restart->start != box)
		return 0;

	for (node = box->u.flow.head; node; node = node->next)
	{
		const fz_css_style *style = node->box->style;

		if (restart)
		{
			if (restart->start_flow != NULL)
			{
				if (restart->start_flow != node)
					continue;
				restart->start = NULL;
				restart->start_flow = NULL;
			}

			if (restart->end == box && restart->end_flow == node)
			{
				restartable_ended = 1;
				break;
			}
		}

		if (node->type == FLOW_IMAGE)
		{
			if (node->y >= page_bot || node->y + node->h <= page_top)
				continue;
		}
		else
		{
			if (node->y > page_bot || node->y < page_top)
				continue;
		}

		if (node->box->id || node->box->href)
		{
			/* We have a node to callback for. */
			fz_story_element_position pos;

			pos.text = NULL;
			pos.depth = depth;
			pos.heading = 0;
			pos.open_close = 1 | 2;
			pos.id = node->box->id;
			pos.href = node->box->href;
			/* We only have the baseline and the em, so the bbox is a bit of a fudge. */
			pos.rect.x0 = node->x;
			pos.rect.y0 = node->y - node->h * 0.8f;
			pos.rect.x1 = node->x + node->w;
			pos.rect.y1 = node->y + node->h * 0.2f;
			pos.rectangle_num = rect_num;
			cb(ctx, arg, &pos);
		}

		if (node->type == FLOW_WORD || node->type == FLOW_SPACE || node->type == FLOW_SHYPHEN)
		{
		}
		else if (node->type == FLOW_IMAGE)
		{
			if (style->visibility == V_VISIBLE)
			{
				/* FIXME: Maybe callback for images? */
			}
		}
	}

	return restartable_ended;
}

static int enumerate_box(fz_context *ctx, fz_html_box *box, float page_top, float page_bot, fz_story_position_callback *cb, void *arg, int depth, int rect_num, fz_html_restarter *restart)
{
	switch (box->type)
	{
	case BOX_TABLE:
	case BOX_TABLE_ROW:
	case BOX_TABLE_CELL:
	case BOX_BLOCK:
		if (restart && restart->end == box)
			return 1;
		if (enumerate_block_box(ctx, box, page_top, page_bot, cb, arg, depth, rect_num, restart))
			return 1;
		break;
	case BOX_FLOW:
		if (enumerate_flow_box(ctx, box, page_top, page_bot, cb, arg, depth, rect_num, restart))
			return 1;
		break;
	}

	return 0;
}

void fz_story_positions(fz_context *ctx, fz_story *story, fz_story_position_callback *cb, void *arg)
{
	float page_top, page_bot;
	fz_html_box *b;
	fz_html_restarter restart;
	fz_html_box *box;
	fz_html_box *top;

	if (story == NULL || story->complete)
		return;

	b = story->tree.root;
	page_top = b->s.layout.y - b->u.block.margin[T] - b->u.block.border[T] - b->u.block.padding[T];
	page_bot = b->s.layout.b + b->u.block.margin[B] + b->u.block.border[B] + b->u.block.padding[B];
	top = story->tree.root->down;

	restart = story->restart_draw;

	for (box = top->down; box; box = box->next)
		if (enumerate_box(ctx, box, page_top, page_bot, cb, arg, 0, story->rect_count+1, &restart))
			break;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "html-imp.h"

#include <string.h>

enum { T, R, B, L };

static int is_internal_uri(const char *uri)
{
	while (*uri >= 'a' && *uri <= 'z')
		++uri;
	if (uri[0] == ':' && uri[1] == '/' && uri[2] == '/')
		return 0;
	return 1;
}

static const char *box_href(fz_html_box *box)
{
	while (box)
	{
		const char *href = box->href;
		if (href)
			return href;
		box = box->up;
	}
	return NULL;
}

static int has_same_href(fz_html_box *box, const char *old_href)
{
	while (box)
	{
		const char *href = box->href;
		if (href)
			return !strcmp(old_href, href);
		box = box->up;
	}
	return 0;
}

static fz_link *load_link_flow(fz_context *ctx, fz_html_flow *flow, fz_link *head, int page, float page_h, const char *dir, const char *file)
{
	fz_link *link;
	fz_html_flow *next;
	char path[2048];
	fz_rect bbox;
	const char *dest;
	const char *href;
	float end;

	float page_y0 = page * page_h;
	float page_y1 = (page + 1) * page_h;

	while (flow)
	{
		next = flow->next;
		if (flow->y >= page_y0 && flow->y <= page_y1)
		{
			href = box_href(flow->box);
			if (href)
			{
				/* Coalesce contiguous flow boxes into one link node */
				end = flow->x + flow->w;
				while (next &&
					next->y == flow->y &&
					next->h == flow->h &&
					has_same_href(next->box, href))
				{
					end = next->x + next->w;
					next = next->next;
				}

				bbox.x0 = flow->x;
				bbox.y0 = flow->y - page * page_h;
				bbox.x1 = end;
				bbox.y1 = bbox.y0 + flow->h;
				if (flow->type != FLOW_IMAGE)
				{
					/* flow->y is the baseline, adjust bbox appropriately */
					bbox.y0 -= 0.8f * flow->h;
					bbox.y1 -= 0.8f * flow->h;
				}

				if (is_internal_uri(href))
				{
					if (href[0] == '#')
					{
						fz_strlcpy(path, file, sizeof path);
						fz_strlcat(path, href, sizeof path);
					}
					else
					{
						fz_strlcpy(path, dir, sizeof path);
						fz_strlcat(path, "/", sizeof path);
						fz_strlcat(path, href, sizeof path);
					}
					fz_urldecode(path);
					fz_cleanname(path);

					dest = path;
				}
				else
				{
					dest = href;
				}

				link = fz_new_derived_link(ctx, fz_link, bbox, dest);
				link->next = head;
				head = link;
			}
		}
		flow = next;
	}
	return head;
}

static fz_link *load_link_box(fz_context *ctx, fz_html_box *box, fz_link *head, int page, float page_h, const char *dir, const char *file)
{
	while (box)
	{
		if (box->type == BOX_FLOW)
			head = load_link_flow(ctx, box->u.flow.head, head, page, page_h, dir, file);
		if (box->down)
			head = load_link_box(ctx, box->down, head, page, page_h, dir, file);
		box = box->next;
	}
	return head;
}

fz_link *
fz_load_html_links(fz_context *ctx, fz_html *html, int page, const char *file)
{
	fz_link *link, *head;
	char dir[2048];
	fz_dirname(dir, file, sizeof dir);

	head = load_link_box(ctx, html->tree.root, NULL, page, html->page_h, dir, file);

	for (link = head; link; link = link->next)
	{
		/* Adjust for page margins */
		link->rect.x0 += html->page_margin[L];
		link->rect.x1 += html->page_margin[L];
		link->rect.y0 += html->page_margin[T];
		link->rect.y1 += html->page_margin[T];
	}

	return head;
}

static fz_html_flow *
find_first_content(fz_html_box *box)
{
	while (box)
	{
		if (box->type == BOX_FLOW)
			return box->u.flow.head;
		box = box->down;
	}
	return NULL;
}

static float
find_flow_target(fz_html_flow *flow, const char *id)
{
	while (flow)
	{
		if (flow->box->id && !strcmp(id, flow->box->id))
			return flow->y;
		flow = flow->next;
	}
	return -1;
}

static float
find_box_target(fz_html_box *box, const char *id)
{
	float y;
	while (box)
	{
		if (box->id && !strcmp(id, box->id))
		{
			fz_html_flow *flow = find_first_content(box);
			if (flow)
				return flow->y;
			return box->s.layout.y;
		}
		if (box->type == BOX_FLOW)
		{
			y = find_flow_target(box->u.flow.head, id);
			if (y >= 0)
				return y;
		}
		else
		{
			y = find_box_target(box->down, id);
			if (y >= 0)
				return y;
		}
		box = box->next;
	}
	return -1;
}

float
fz_find_html_target(fz_context *ctx, fz_html *html, const char *id)
{
	return find_box_target(html->tree.root, id);
}

static fz_html_flow *
make_flow_bookmark(fz_context *ctx, fz_html_flow *flow, float y)
{
	while (flow)
	{
		if (flow->y >= y)
			return flow;
		flow = flow->next;
	}
	return NULL;
}

static fz_html_flow *
make_box_bookmark(fz_context *ctx, fz_html_box *box, float y)
{
	fz_html_flow *mark;
	while (box)
	{
		if (box->type == BOX_FLOW)
		{
			if (box->s.layout.y >= y)
			{
				mark = make_flow_bookmark(ctx, box->u.flow.head, y);
				if (mark)
					return mark;
			}
		}
		else
		{
			mark = make_box_bookmark(ctx, box->down, y);
			if (mark)
				return mark;
		}
		box = box->next;
	}
	return NULL;
}

fz_bookmark
fz_make_html_bookmark(fz_context *ctx, fz_html *html, int page)
{
	return (fz_bookmark)make_box_bookmark(ctx, html->tree.root, page * html->page_h);
}

static int
lookup_flow_bookmark(fz_context *ctx, fz_html_flow *flow, fz_html_flow *mark)
{
	while (flow)
	{
		if (flow == mark)
			return 1;
		flow = flow->next;
	}
	return 0;
}

static int
lookup_box_bookmark(fz_context *ctx, fz_html_box *box, fz_html_flow *mark)
{
	while (box)
	{
		if (box->type == BOX_FLOW)
		{
			if (lookup_flow_bookmark(ctx, box->u.flow.head, mark))
				return 1;
		}
		else
		{
			if (lookup_box_bookmark(ctx, box->down, mark))
				return 1;
		}
		box = box->next;
	}
	return 0;
}

int
fz_lookup_html_bookmark(fz_context *ctx, fz_html *html, fz_bookmark mark)
{
	fz_html_flow *flow = (fz_html_flow*)mark;
	if (flow && lookup_box_bookmark(ctx, html->tree.root, flow))
		return (int)(flow->y / html->page_h);
	return -1;
}

struct outline_parser
{
	fz_html *html;
	fz_buffer *cat;
	fz_outline *head;
	fz_outline **tail[6];
	fz_outline **down[6];
	int level[6];
	int current;
	int id;
};

static void
cat_html_flow(fz_context *ctx, fz_buffer *cat, fz_html_flow *flow)
{
	while (flow)
	{
		switch (flow->type)
		{
		case FLOW_WORD:
			fz_append_string(ctx, cat, flow->content.text);
			break;
		case FLOW_SPACE:
		case FLOW_BREAK:
			fz_append_byte(ctx, cat, ' ');
			break;
		default:
			break;
		}
		flow = flow->next;
	}
}

static void
cat_html_box(fz_context *ctx, fz_buffer *cat, fz_html_box *box)
{
	while (box)
	{
		if (box->type == BOX_FLOW)
			cat_html_flow(ctx, cat, box->u.flow.head);
		cat_html_box(ctx, cat, box->down);
		box = box->next;
	}
}

static const char *
cat_html_text(fz_context *ctx, struct outline_parser *x, fz_html_box *box)
{
	if (!x->cat)
		x->cat = fz_new_buffer(ctx, 1024);
	else
		fz_clear_buffer(ctx, x->cat);

	cat_html_flow(ctx, x->cat, box->u.flow.head);
	cat_html_box(ctx, x->cat, box->down);

	return fz_string_from_buffer(ctx, x->cat);
}

static void
add_html_outline(fz_context *ctx, struct outline_parser *x, fz_html_box *box)
{
	fz_outline *node;
	char buf[100];

	node = fz_new_outline(ctx);
	fz_try(ctx)
	{
		node->title = Memento_label(fz_strdup(ctx, cat_html_text(ctx, x, box)), "outline_title");
		if (!box->id)
		{
			fz_snprintf(buf, sizeof buf, "'%d", x->id++);
			box->id = Memento_label(fz_pool_strdup(ctx, x->html->tree.pool, buf), "box_id");
		}
		node->uri = Memento_label(fz_asprintf(ctx, "#%s", box->id), "outline_uri");
		node->is_open = 1;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, node);
		fz_rethrow(ctx);
	}

	if (x->level[x->current] < (int)box->heading && x->current < 5)
	{
		x->tail[x->current+1] = x->down[x->current];
		x->current += 1;
	}
	else
	{
		while (x->current > 0 && x->level[x->current] > (int)box->heading)
		{
			x->current -= 1;
		}
	}
	x->level[x->current] = box->heading;

	*(x->tail[x->current]) = node;
	x->tail[x->current] = &node->next;
	x->down[x->current] = &node->down;
}

static void
load_html_outline(fz_context *ctx, struct outline_parser *x, fz_html_box *box)
{
	while (box)
	{
		if (box->heading)
			add_html_outline(ctx, x, box);
		if (box->down)
			load_html_outline(ctx, x, box->down);
		box = box->next;
	}
}

fz_outline *
fz_load_html_outline(fz_context *ctx, fz_html *html)
{
	struct outline_parser state;
	state.html = html;
	state.cat = NULL;
	state.head = NULL;
	state.tail[0] = &state.head;
	state.down[0] = NULL;
	state.level[0] = 99;
	state.current = 0;
	state.id = 1;
	fz_try(ctx)
		load_html_outline(ctx, &state, html->tree.root);
	fz_always(ctx)
		fz_drop_buffer(ctx, state.cat);
	fz_catch(ctx)
	{
		fz_drop_outline(ctx, state.head);
		state.head = NULL;
	}
	return state.head;
}







mupdf-1.21.1-source/source/html/html-parse.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/ucdn.h"
#include "html-imp.h"

#include <string.h>
#include <stdio.h>
#include <assert.h>

enum { T, R, B, L };

#define DEFAULT_DIR FZ_BIDI_LTR

static const char *html_default_css =
"@page{margin:3em 2em}"
"a{color:#06C;text-decoration:underline}"
"address{display:block;font-style:italic}"
"b{font-weight:bold}"
"bdo{direction:rtl;unicode-bidi:bidi-override}"
"blockquote{display:block;margin:1em 40px}"
"body{display:block;margin:1em}"
"cite{font-style:italic}"
"code{font-family:monospace}"
"dd{display:block;margin:0 0 0 40px}"
"del{text-decoration:line-through}"
"div{display:block}"
"dl{display:block;margin:1em 0}"
"dt{display:block}"
"em{font-style:italic}"
"h1{display:block;font-size:2em;font-weight:bold;margin:0.67em 0;page-break-after:avoid}"
"h2{display:block;font-size:1.5em;font-weight:bold;margin:0.83em 0;page-break-after:avoid}"
"h3{display:block;font-size:1.17em;font-weight:bold;margin:1em 0;page-break-after:avoid}"
"h4{display:block;font-size:1em;font-weight:bold;margin:1.33em 0;page-break-after:avoid}"
"h5{display:block;font-size:0.83em;font-weight:bold;margin:1.67em 0;page-break-after:avoid}"
"h6{display:block;font-size:0.67em;font-weight:bold;margin:2.33em 0;page-break-after:avoid}"
"head{display:none}"
"hr{border-style:solid;border-width:1px;display:block;margin-bottom:0.5em;margin-top:0.5em;text-align:center}"
"html{display:block}"
"i{font-style:italic}"
"ins{text-decoration:underline}"
"kbd{font-family:monospace}"
"li{display:list-item}"
"menu{display:block;list-style-type:disc;margin:1em 0;padding:0 0 0 30pt}"
"ol{display:block;list-style-type:decimal;margin:1em 0;padding:0 0 0 30pt}"
"p{display:block;margin:1em 0}"
"pre{display:block;font-family:monospace;margin:1em 0;white-space:pre}"
"samp{font-family:monospace}"
"script{display:none}"
"small{font-size:0.83em}"
"strong{font-weight:bold}"
"style{display:none}"
"sub{font-size:0.83em;vertical-align:sub}"
"sup{font-size:0.83em;vertical-align:super}"
"table{display:table}"
"tbody{display:table-row-group}"
"td{display:table-cell;padding:1px}"
"tfoot{display:table-footer-group}"
"th{display:table-cell;font-weight:bold;padding:1px;text-align:center}"
"thead{display:table-header-group}"
"tr{display:table-row}"
"ul{display:block;list-style-type:disc;margin:1em 0;padding:0 0 0 30pt}"
"ul ul{list-style-type:circle}"
"ul ul ul{list-style-type:square}"
"var{font-style:italic}"
"colgroup{display:table-column-group}"
"col{display:table-column}"
"caption{display:block;text-align:center}"
;

static const char *mobi_default_css =
"pagebreak{display:block;page-break-before:always}"
"dl,ol,ul{margin:0}"
"p{margin:0}"
"blockquote{margin:0 40px}"
"center{display:block;text-align:center}"
"big{font-size:1.17em}"
"strike{text-decoration:line-through}"
;

static const char *fb2_default_css =
"@page{margin:3em 2em}"
"FictionBook{display:block;margin:1em}"
"stylesheet,binary{display:none}"
"description>*{display:none}"
"description>title-info{display:block}"
"description>title-info>*{display:none}"
"description>title-info>coverpage{display:block;page-break-before:always;page-break-after:always}"
"body,section,title,subtitle,p,cite,epigraph,text-author,date,poem,stanza,v,empty-line{display:block}"
"image{display:block}"
"p>image{display:inline}"
"table{display:table}"
"tr{display:table-row}"
"th,td{display:table-cell}"
"a{color:#06C;text-decoration:underline}"
"a[type=note]{font-size:small;vertical-align:super}"
"code{white-space:pre;font-family:monospace}"
"emphasis{font-style:italic}"
"strikethrough{text-decoration:line-through}"
"strong{font-weight:bold}"
"sub{font-size:small;vertical-align:sub}"
"sup{font-size:small;vertical-align:super}"
"image{margin:1em 0;text-align:center}"
"cite,poem{margin:1em 2em}"
"subtitle,epigraph,stanza{margin:1em 0}"
"title>p{text-align:center;font-size:x-large}"
"subtitle{text-align:center;font-size:large}"
"p{margin-top:1em;text-align:justify}"
"empty-line{padding-top:1em}"
"p+p{margin-top:0;text-indent:1.5em}"
"empty-line+p{margin-top:0}"
"section>title{page-break-before:always}"
;

struct genstate
{
	fz_pool *pool;
	fz_html_font_set *set;
	fz_archive *zip;
	fz_tree *images;
	fz_xml_doc *xml;
	int is_fb2;
	const char *base_uri;
	fz_css *css;
	int at_bol;
	int emit_white;
	int last_brk_cls;

	int list_counter;
	int section_depth;
	fz_bidi_direction markup_dir;
	fz_text_language markup_lang;

	fz_css_style_splay *styles;
};

static int iswhite(int c)
{
	return c == ' ' || c == '\t' || c == '\r' || c == '\n';
}

static int is_all_white(const char *s)
{
	while (*s)
	{
		if (!iswhite(*s))
			return 0;
		++s;
	}
	return 1;
}

/* TODO: pool allocator for flow nodes */
/* TODO: store text by pointing to a giant buffer */

static void fz_drop_html_flow(fz_context *ctx, fz_html_flow *flow)
{
	while (flow)
	{
		fz_html_flow *next = flow->next;
		if (flow->type == FLOW_IMAGE)
			fz_drop_image(ctx, flow->content.image);
		flow = next;
	}
}

static fz_html_flow *add_flow(fz_context *ctx, fz_pool *pool, fz_html_box *top, fz_html_box *inline_box, int type, int extras)
{
	size_t size = (type == FLOW_IMAGE ? sizeof(fz_html_flow) : offsetof(fz_html_flow, content) + extras);
	fz_html_flow *flow;

	/* Shouldn't happen, but bug 705324. */
	if (top == NULL || top->type != BOX_FLOW)
		return NULL;

	flow = fz_pool_alloc(ctx, pool, size);
	flow->type = type;
	flow->expand = 0;
	flow->bidi_level = 0;
	flow->markup_lang = 0;
	flow->breaks_line = 0;
	flow->box = inline_box;
	(*top->s.build.flow_tail) = flow;
	top->s.build.flow_tail = &flow->next;
	return flow;
}

static void add_flow_space(fz_context *ctx, fz_pool *pool, fz_html_box *top, fz_html_box *inline_box)
{
	fz_html_flow *flow = add_flow(ctx, pool, top, inline_box, FLOW_SPACE, 0);
	if (flow)
		flow->expand = 1;
}

static void add_flow_break(fz_context *ctx, fz_pool *pool, fz_html_box *top, fz_html_box *inline_box)
{
	(void)add_flow(ctx, pool, top, inline_box, FLOW_BREAK, 0);
}

static void add_flow_sbreak(fz_context *ctx, fz_pool *pool, fz_html_box *top, fz_html_box *inline_box)
{
	(void)add_flow(ctx, pool, top, inline_box, FLOW_SBREAK, 0);
}

static void add_flow_shyphen(fz_context *ctx, fz_pool *pool, fz_html_box *top, fz_html_box *inline_box)
{
	(void)add_flow(ctx, pool, top, inline_box, FLOW_SHYPHEN, 0);
}

static void add_flow_word(fz_context *ctx, fz_pool *pool, fz_html_box *top, fz_html_box *inline_box, const char *a, const char *b, int lang)
{
	fz_html_flow *flow = add_flow(ctx, pool, top, inline_box, FLOW_WORD, b - a + 1);
	if (flow == NULL)
		return;
	memcpy(flow->content.text, a, b - a);
	flow->content.text[b - a] = 0;
	flow->markup_lang = lang;
}

static void add_flow_image(fz_context *ctx, fz_pool *pool, fz_html_box *top, fz_html_box *inline_box, fz_image *img)
{
	fz_html_flow *flow = add_flow(ctx, pool, top, inline_box, FLOW_IMAGE, 0);
	if (flow)
		flow->content.image = fz_keep_image(ctx, img);
}

static void add_flow_anchor(fz_context *ctx, fz_pool *pool, fz_html_box *top, fz_html_box *inline_box)
{
	(void)add_flow(ctx, pool, top, inline_box, FLOW_ANCHOR, 0);
}

fz_html_flow *fz_html_split_flow(fz_context *ctx, fz_pool *pool, fz_html_flow *flow, size_t offset)
{
	fz_html_flow *new_flow;
	char *text;
	size_t len;

	assert(flow->type == FLOW_WORD);

	if (offset == 0)
		return flow;
	text = flow->content.text;
	while (*text && offset)
	{
		int rune;
		text += fz_chartorune(&rune, text);
		offset--;
	}
	len = strlen(text);
	new_flow = fz_pool_alloc(ctx, pool, offsetof(fz_html_flow, content) + len+1);
	memcpy(new_flow, flow, offsetof(fz_html_flow, content));
	new_flow->next = flow->next;
	flow->next = new_flow;
	strcpy(new_flow->content.text, text);
	*text = 0;
	return new_flow;
}

static void flush_space(fz_context *ctx, fz_html_box *flow, fz_html_box *inline_box, int lang, struct genstate *g)
{
	static const char *space = " ";
	int bsp = inline_box->style->white_space & WS_ALLOW_BREAK_SPACE;
	fz_pool *pool = g->pool;
	if (g->emit_white)
	{
		if (!g->at_bol)
		{
			if (bsp)
				add_flow_space(ctx, pool, flow, inline_box);
			else
				add_flow_word(ctx, pool, flow, inline_box, space, space+1, lang);
		}
		g->emit_white = 0;
	}
}

/* pair-wise lookup table for UAX#14 linebreaks */
static const char *pairbrk[29] =
{
/*	-OCCQGNESIPPNAHIIHBBBZCWHHJJJR- */
/*	-PLPULSXYSROULLDNYAB2WMJ23LVTI- */
	"^^^^^^^^^^^^^^^^^^^^^^^^^^^^^", /* OP open punctuation */
	"_^^%%^^^^%%_____%%__^^^______", /* CL close punctuation */
	"_^^%%^^^^%%%%%__%%__^^^______", /* CP close parenthesis */
	"^^^%%%^^^%%%%%%%%%%%^^^%%%%%%", /* QU quotation */
	"%^^%%%^^^%%%%%%%%%%%^^^%%%%%%", /* GL non-breaking glue */
	"_^^%%%^^^_______%%__^^^______", /* NS nonstarters */
	"_^^%%%^^^______%%%__^^^______", /* EX exclamation/interrogation */
	"_^^%%%^^^__%_%__%%__^^^______", /* SY symbols allowing break after */
	"_^^%%%^^^__%%%__%%__^^^______", /* IS infix numeric separator */
	"%^^%%%^^^__%%%%_%%__^^^%%%%%_", /* PR prefix numeric */
	"%^^%%%^^^__%%%__%%__^^^______", /* PO postfix numeric */
	"%^^%%%^^^%%%%%_%%%__^^^______", /* NU numeric */
	"%^^%%%^^^__%%%_%%%__^^^______", /* AL ordinary alphabetic and symbol characters */
	"%^^%%%^^^__%%%_%%%__^^^______", /* HL hebrew letter */
	"_^^%%%^^^_%____%%%__^^^______", /* ID ideographic */
	"_^^%%%^^^______%%%__^^^______", /* IN inseparable characters */
	"_^^%_%^^^__%____%%__^^^______", /* HY hyphens */
	"_^^%_%^^^_______%%__^^^______", /* BA break after */
	"%^^%%%^^^%%%%%%%%%%%^^^%%%%%%", /* BB break before */
	"_^^%%%^^^_______%%_^^^^______", /* B2 break opportunity before and after */
	"____________________^________", /* ZW zero width space */
	"%^^%%%^^^__%%%_%%%__^^^______", /* CM combining mark */
	"%^^%%%^^^%%%%%%%%%%%^^^%%%%%%", /* WJ word joiner */
	"_^^%%%^^^_%____%%%__^^^___%%_", /* H2 hangul leading/vowel syllable */
	"_^^%%%^^^_%____%%%__^^^____%_", /* H3 hangul leading/vowel/trailing syllable */
	"_^^%%%^^^_%____%%%__^^^%%%%__", /* JL hangul leading jamo */
	"_^^%%%^^^_%____%%%__^^^___%%_", /* JV hangul vowel jamo */
	"_^^%%%^^^_%____%%%__^^^____%_", /* JT hangul trailing jamo */
	"_^^%%%^^^_______%%__^^^_____%", /* RI regional indicator */
};

static fz_html_box *
find_flow_encloser(fz_context *ctx, fz_html_box *flow)
{
	/* This code was written to assume that there will always be a
	 * flow box enclosing callers of this. Bug 705324 shows that
	 * this isn't always the case. In the absence of a reproducer
	 * file, all I can do is try to patch around the issue so that
	 * we won't crash. */
	while (flow->type != BOX_FLOW)
	{
		if (flow->up == NULL)
		{
			fz_warn(ctx, "Flow encloser not found. Please report this file!");
			break;
		}
		flow = flow->up;
	}
	return flow;
}

static void generate_text(fz_context *ctx, fz_html_box *box, const char *text, int lang, struct genstate *g)
{
	fz_html_box *flow;
	fz_pool *pool = g->pool;
	int collapse = box->style->white_space & WS_COLLAPSE;
	int bsp = box->style->white_space & WS_ALLOW_BREAK_SPACE;
	int bnl = box->style->white_space & WS_FORCE_BREAK_NEWLINE;

	static const char *space = " ";

	flow = find_flow_encloser(ctx, box);
	if (flow == NULL)
		return;

	while (*text)
	{
		if (bnl && (*text == '\n' || *text == '\r'))
		{
			if (text[0] == '\r' && text[1] == '\n')
				text += 2;
			else
				text += 1;
			add_flow_break(ctx, pool, flow, box);
			g->at_bol = 1;
		}
		else if (iswhite(*text))
		{
			if (collapse)
			{
				if (bnl)
					while (*text == ' ' || *text == '\t')
						++text;
				else
					while (iswhite(*text))
						++text;
				g->emit_white = 1;
			}
			else
			{
				// TODO: tabs
				if (bsp)
					add_flow_space(ctx, pool, flow, box);
				else
					add_flow_word(ctx, pool, flow, box, space, space+1, lang);
				++text;
			}
			g->last_brk_cls = UCDN_LINEBREAK_CLASS_WJ; /* don't add sbreaks after a space */
		}
		else
		{
			const char *prev, *mark = text;
			int c;

			flush_space(ctx, flow, box, lang, g);

			if (g->at_bol)
				g->last_brk_cls = UCDN_LINEBREAK_CLASS_WJ;

			while (*text && !iswhite(*text))
			{
				prev = text;
				text += fz_chartorune(&c, text);
				if (c == 0xAD) /* soft hyphen */
				{
					if (mark != prev)
						add_flow_word(ctx, pool, flow, box, mark, prev, lang);
					add_flow_shyphen(ctx, pool, flow, box);
					mark = text;
					g->last_brk_cls = UCDN_LINEBREAK_CLASS_WJ; /* don't add sbreaks after a soft hyphen */
				}
				else if (bsp) /* allow soft breaks */
				{
					int this_brk_cls = ucdn_get_resolved_linebreak_class(c);
					if (this_brk_cls < UCDN_LINEBREAK_CLASS_RI)
					{
						int brk = pairbrk[g->last_brk_cls][this_brk_cls];

						/* we handle spaces elsewhere, so ignore these classes */
						if (brk == '@') brk = '^';
						if (brk == '#') brk = '^';
						if (brk == '%') brk = '^';

						if (brk == '_')
						{
							if (mark != prev)
								add_flow_word(ctx, pool, flow, box, mark, prev, lang);
							add_flow_sbreak(ctx, pool, flow, box);
							mark = prev;
						}

						g->last_brk_cls = this_brk_cls;
					}
				}
			}
			if (mark != text)
				add_flow_word(ctx, pool, flow, box, mark, text, lang);

			g->at_bol = 0;
		}
	}
}

static fz_image *load_html_image(fz_context *ctx, fz_archive *zip, const char *base_uri, const char *src)
{
	char path[2048];
	fz_image *img = NULL;
	fz_buffer *buf = NULL;

	fz_var(img);
	fz_var(buf);

	fz_try(ctx)
	{
		if (!strncmp(src, "data:image/jpeg;base64,", 23))
			buf = fz_new_buffer_from_base64(ctx, src+23, 0);
		else if (!strncmp(src, "data:image/png;base64,", 22))
			buf = fz_new_buffer_from_base64(ctx, src+22, 0);
		else if (!strncmp(src, "data:image/gif;base64,", 22))
			buf = fz_new_buffer_from_base64(ctx, src+22, 0);
		else
		{
			fz_strlcpy(path, base_uri, sizeof path);
			fz_strlcat(path, "/", sizeof path);
			fz_strlcat(path, src, sizeof path);
			fz_urldecode(path);
			buf = fz_read_archive_entry(ctx, zip, path);
		}
#if FZ_ENABLE_SVG
		if (strstr(src, ".svg"))
			img = fz_new_image_from_svg(ctx, buf, base_uri, zip);
		else
#endif
			img = fz_new_image_from_buffer(ctx, buf);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_warn(ctx, "html: cannot load image src='%s'", src);

	return img;
}

static fz_image *load_svg_image(fz_context *ctx, fz_archive *zip, const char *base_uri,
	fz_xml_doc *xmldoc, fz_xml *node)
{
	fz_image *img = NULL;
#if FZ_ENABLE_SVG
	fz_try(ctx)
		img = fz_new_image_from_svg_xml(ctx, xmldoc, node, base_uri, zip);
	fz_catch(ctx)
		fz_warn(ctx, "html: cannot load embedded svg document");
#endif
	return img;
}

static void generate_image(fz_context *ctx, fz_html_box *box, fz_image *img, struct genstate *g)
{
	fz_html_box *flow;
	fz_pool *pool = g->pool;

	flow = find_flow_encloser(ctx, box);

	flush_space(ctx, flow, box, 0, g);

	if (!img)
	{
		const char *alt = "[image]";
		add_flow_word(ctx, pool, flow, box, alt, alt + 7, 0);
	}
	else
	{
		fz_try(ctx)
		{
			add_flow_sbreak(ctx, pool, flow, box);
			add_flow_image(ctx, pool, flow, box, img);
			add_flow_sbreak(ctx, pool, flow, box);
		}
		fz_always(ctx)
		{
			fz_drop_image(ctx, img);
		}
		fz_catch(ctx)
			fz_rethrow(ctx);
	}

	g->at_bol = 0;
}

static void fz_drop_html_box(fz_context *ctx, fz_html_box *box)
{
	while (box)
	{
		fz_html_box *next = box->next;
		if (box->type == BOX_FLOW)
			fz_drop_html_flow(ctx, box->u.flow.head);
		fz_drop_html_box(ctx, box->down);
		box = next;
	}
}

static void fz_drop_html_imp(fz_context *ctx, fz_storable *stor)
{
	fz_html *html = (fz_html *)stor;
	fz_drop_html_box(ctx, html->tree.root);
	fz_drop_pool(ctx, html->tree.pool);
}

static void fz_drop_story_imp(fz_context *ctx, fz_storable *stor)
{
	fz_story *story = (fz_story *)stor;
	fz_free(ctx, story->user_css);
	fz_drop_html_font_set(ctx, story->font_set);
	fz_drop_xml(ctx, story->dom);
	fz_drop_html_box(ctx, story->tree.root);
	fz_drop_buffer(ctx, story->warnings);
	fz_drop_archive(ctx, story->zip);
	/* The pool must be the last thing dropped. */
	fz_drop_pool(ctx, story->tree.pool);
}

/* Drop a structure derived from an html_tree. The exact things
 * freed here will depend upon the drop function with which it
 * was created. */
static void
fz_drop_html_tree(fz_context *ctx, fz_html_tree *tree)
{
	fz_defer_reap_start(ctx);
	fz_drop_storable(ctx, &tree->storable);
	fz_defer_reap_end(ctx);
}

void fz_drop_html(fz_context *ctx, fz_html *html)
{
	fz_drop_html_tree(ctx, &html->tree);
}

void fz_drop_story(fz_context *ctx, fz_story *story)
{
	if (!story)
		return;

	fz_drop_html_tree(ctx, &story->tree);
}

fz_html *fz_keep_html(fz_context *ctx, fz_html *html)
{
	return fz_keep_storable(ctx, &html->tree.storable);
}

static fz_html_box *new_box(fz_context *ctx, struct genstate *g, fz_xml *node, int type, fz_css_style *style)
{
	fz_html_box *box;
	const char *tag = fz_xml_tag(node);
	const char *id = fz_xml_att(node, "id");
	const char *href;

	if (type == BOX_INLINE)
		box = fz_pool_alloc(ctx, g->pool, offsetof(fz_html_box, u));
	else if (type == BOX_FLOW)
		box = fz_pool_alloc(ctx, g->pool, offsetof(fz_html_box, u) + sizeof(box->u.flow));
	else
		box = fz_pool_alloc(ctx, g->pool, offsetof(fz_html_box, u) + sizeof(box->u.block));

	box->type = type;
	box->markup_dir = g->markup_dir;

	box->style = fz_css_enlist(ctx, style, &g->styles, g->pool);

#ifndef NDEBUG
	if (tag)
		box->tag = fz_pool_strdup(ctx, g->pool, tag);
	else
		box->tag = "#anon";
#endif

	if (id)
		box->id = fz_pool_strdup(ctx, g->pool, id);

	if (tag && tag[0]=='a' && tag[1]==0)
	{
		// Support deprecated anchor syntax with id in "name" instead of "id" attribute.
		if (!id)
		{
			const char *name = fz_xml_att(node, "name");
			if (name)
				box->id = fz_pool_strdup(ctx, g->pool, name);
		}

		if (g->is_fb2)
		{
			href = fz_xml_att(node, "l:href");
			if (!href)
				href = fz_xml_att(node, "xlink:href");
		}
		else
		{
			href = fz_xml_att(node, "href");
		}
		if (href)
			box->href = fz_pool_strdup(ctx, g->pool, href);
	}

	if (type == BOX_FLOW)
	{
		box->u.flow.head = NULL;
		box->s.build.flow_tail = &box->u.flow.head;
	}

	return box;
}

static void append_box(fz_context *ctx, fz_html_box *parent, fz_html_box *child)
{
	child->up = parent;
	if (!parent->down)
		parent->down = child;
	if (parent->s.build.last_child)
		parent->s.build.last_child->next = child;
	parent->s.build.last_child = child;
}

static fz_html_box *find_block_context(fz_context *ctx, fz_html_box *box)
{
	while (box->type != BOX_BLOCK && box->type != BOX_TABLE_CELL)
		box = box->up;
	return box;
}

static fz_html_box *find_table_row_context(fz_context *ctx, fz_html_box *box)
{
	fz_html_box *look = box;
	while (look && look->type != BOX_TABLE)
		look = look->up;
	if (look)
		return look;
	fz_warn(ctx, "table-row not inside table element");
	return box;
}

static fz_html_box *find_table_cell_context(fz_context *ctx, fz_html_box *box)
{
	fz_html_box *look = box;
	while (look && look->type != BOX_TABLE_ROW)
		look = look->up;
	if (look)
		return look;
	fz_warn(ctx, "table-cell not inside table-row element");
	return box;
}

static fz_html_box *find_inline_context(fz_context *ctx, struct genstate *g, fz_html_box *box)
{
	fz_css_style style;
	fz_html_box *flow_box;

	if (box->type == BOX_FLOW || box->type == BOX_INLINE)
		return box;

	// We have an inline element that is not in an existing flow/inline context.

	// Find the closest block level box to insert content into.
	while (box->type != BOX_BLOCK && box->type != BOX_TABLE_CELL)
		box = box->up;

	// Concatenate onto the last open flow box if we have one.
	if (box->s.build.last_child && box->s.build.last_child->type == BOX_FLOW)
		return box->s.build.last_child;

	// No flow box found, create and insert one!

	// TODO: null style instead of default for flow box?
	fz_default_css_style(ctx, &style);
	flow_box = new_box(ctx, g, NULL, BOX_FLOW, &style);
	flow_box->is_first_flow = !box->down;
	g->at_bol = 1;

	append_box(ctx, box, flow_box);

	return flow_box;
}

static void gen2_children(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *root_node, fz_css_match *root_match);

static void gen2_text(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node)
{
	fz_html_box *anon_box;
	fz_css_style style;
	const char *text;
	int collapse;

	text = fz_xml_text(node);
	collapse = root_box->style->white_space & WS_COLLAPSE;
	if (collapse && is_all_white(text))
	{
		g->emit_white = 1;
	}
	else
	{
		if (root_box->type != BOX_INLINE)
		{
			/* Create anonymous inline box, with the same style as the top block box. */
			style = *root_box->style;

			// Make sure not to recursively multiply font sizes
			style.font_size.value = 1;
			style.font_size.unit = N_SCALE;

			root_box = find_inline_context(ctx, g, root_box);
			anon_box = new_box(ctx, g, NULL, BOX_INLINE, &style);
			append_box(ctx, root_box, anon_box);
			root_box = anon_box;
		}

		generate_text(ctx, root_box, text, g->markup_lang, g);
	}
}

static fz_html_box *gen2_inline(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node, fz_css_style *style)
{
	fz_html_box *this_box;
	fz_html_box *flow_box;
	root_box = find_inline_context(ctx, g, root_box);
	this_box = new_box(ctx, g, node, BOX_INLINE, style);
	append_box(ctx, root_box, this_box);
	if (this_box->id)
	{
		flow_box = find_flow_encloser(ctx, this_box);
		add_flow_anchor(ctx, g->pool, flow_box, this_box);
	}
	return this_box;
}

static void gen2_break(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node)
{
	fz_html_box *this_box;
	fz_html_box *flow_box;

	if (root_box->type != BOX_INLINE)
	{
		/* Create inline box to hold the <br> tag, with the same style as containing block. */
		/* Make sure not to recursively multiply font sizes. */
		fz_css_style style = *root_box->style;
		style.font_size.value = 1;
		style.font_size.unit = N_SCALE;
		this_box = new_box(ctx, g, node, BOX_INLINE, &style);
		append_box(ctx, find_inline_context(ctx, g, root_box), this_box);
	}
	else
	{
		this_box = root_box;
	}

	flow_box = find_flow_encloser(ctx, this_box);
	add_flow_break(ctx, g->pool, flow_box, this_box);
	g->at_bol = 1;
}

static fz_html_box *gen2_block(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node, fz_css_style *style)
{
	fz_html_box *this_box;
	root_box = find_block_context(ctx, root_box);
	this_box = new_box(ctx, g, node, BOX_BLOCK, style);
	append_box(ctx, root_box, this_box);
	return this_box;
}

static fz_html_box *gen2_table(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node, fz_css_style *style)
{
	fz_html_box *this_box;
	root_box = find_block_context(ctx, root_box);
	this_box = new_box(ctx, g, node, BOX_TABLE, style);
	append_box(ctx, root_box, this_box);
	return this_box;
}

static fz_html_box *gen2_table_row(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node, fz_css_style *style)
{
	fz_html_box *this_box;
	root_box = find_table_row_context(ctx, root_box);
	this_box = new_box(ctx, g, node, BOX_TABLE_ROW, style);
	append_box(ctx, root_box, this_box);
	return this_box;
}

static fz_html_box *gen2_table_cell(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node, fz_css_style *style)
{
	fz_html_box *this_box;
	root_box = find_table_cell_context(ctx, root_box);
	this_box = new_box(ctx, g, node, BOX_TABLE_CELL, style);
	append_box(ctx, root_box, this_box);
	return this_box;
}

static void gen2_image_common(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node, fz_image *img, int display, fz_css_style *style)
{
	fz_html_box *img_block_box;
	fz_html_box *img_inline_box;

	if (display == DIS_BLOCK)
	{
		root_box = find_block_context(ctx, root_box);
		img_block_box = new_box(ctx, g, node, BOX_BLOCK, style);
		append_box(ctx, root_box, img_block_box);

		root_box = find_inline_context(ctx, g, img_block_box);
		img_inline_box = new_box(ctx, g, NULL, BOX_INLINE, style);
		append_box(ctx, root_box, img_inline_box);
		generate_image(ctx, img_inline_box, img, g);
	}

	else if (display == DIS_INLINE)
	{
		root_box = find_inline_context(ctx, g, root_box);
		img_inline_box = new_box(ctx, g, node, BOX_INLINE, style);
		append_box(ctx, root_box, img_inline_box);
		generate_image(ctx, img_inline_box, img, g);
	}
}

static void gen2_image_html(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node, int display, fz_css_style *style)
{
	const char *src = fz_xml_att(node, "src");
	if (src)
	{
		fz_css_style local_style = *style;
		fz_image *img;
		int w, h;
		const char *w_att = fz_xml_att(node, "width");
		const char *h_att = fz_xml_att(node, "height");

		if (w_att && (w = fz_atoi(w_att)) > 0)
		{
			local_style.width.value = w;
			local_style.width.unit = strchr(w_att, '%') ? N_PERCENT : N_LENGTH;
		}
		if (h_att && (h = fz_atoi(h_att)) > 0)
		{
			local_style.height.value = h;
			local_style.height.unit = strchr(h_att, '%') ? N_PERCENT : N_LENGTH;
		}

		img = load_html_image(ctx, g->zip, g->base_uri, src);
		gen2_image_common(ctx, g, root_box, node, img, display, &local_style);
	}
}

static void gen2_image_fb2(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node, int display, fz_css_style *style)
{
	const char *src = fz_xml_att(node, "l:href");
	if (!src)
		src = fz_xml_att(node, "xlink:href");
	if (src && src[0] == '#')
	{
		fz_image *img = fz_tree_lookup(ctx, g->images, src+1);
		gen2_image_common(ctx, g, root_box, node, fz_keep_image(ctx, img), display, style);
	}
}

static void gen2_image_svg(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node, int display, fz_css_style *style)
{
	fz_image *img = load_svg_image(ctx, g->zip, g->base_uri, g->xml, node);
	gen2_image_common(ctx, g, root_box, node, img, display, style);
}

static void gen2_tag(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *node,
	fz_css_match *match, int display, fz_css_style *style)
{
	fz_html_box *this_box;
	const char *tag;
	const char *lang_att;
	const char *dir_att;

	int save_markup_dir = g->markup_dir;
	int save_markup_lang = g->markup_lang;

	if (display == DIS_NONE)
		return;

	tag = fz_xml_tag(node);

	dir_att = fz_xml_att(node, "dir");
	if (dir_att)
	{
		if (!strcmp(dir_att, "auto"))
			g->markup_dir = FZ_BIDI_NEUTRAL;
		else if (!strcmp(dir_att, "rtl"))
			g->markup_dir = FZ_BIDI_RTL;
		else if (!strcmp(dir_att, "ltr"))
			g->markup_dir = FZ_BIDI_LTR;
		else
			g->markup_dir = DEFAULT_DIR;
	}

	lang_att = fz_xml_att(node, "lang");
	if (lang_att)
		g->markup_lang = fz_text_language_from_string(lang_att);

	switch (display)
	{
	case DIS_INLINE_BLOCK:
		// TODO handle inline block as a flow node
		this_box = gen2_block(ctx, g, root_box, node, style);
		break;

	case DIS_BLOCK:
		this_box = gen2_block(ctx, g, root_box, node, style);
		if (g->is_fb2)
		{
			if (!strcmp(tag, "title") || !strcmp(tag, "subtitle"))
				this_box->heading = fz_mini(g->section_depth, 6);
		}
		else
		{
			if (tag[0]=='h' && tag[1]>='1' && tag[1]<='6' && tag[2]==0)
				this_box->heading = tag[1] - '0';
		}
		break;

	case DIS_LIST_ITEM:
		this_box = gen2_block(ctx, g, root_box, node, style);
		this_box->list_item = ++g->list_counter;
		break;

	case DIS_TABLE:
		this_box = gen2_table(ctx, g, root_box, node, style);
		break;
	case DIS_TABLE_GROUP:
		// no box for table-row-group elements
		this_box = root_box;
		break;
	case DIS_TABLE_ROW:
		this_box = gen2_table_row(ctx, g, root_box, node, style);
		break;
	case DIS_TABLE_CELL:
		this_box = gen2_table_cell(ctx, g, root_box, node, style);
		break;

	case DIS_INLINE:
	default:
		this_box = gen2_inline(ctx, g, root_box, node, style);
		break;
	}

	if (!strcmp(tag, "ol"))
	{
		int save_list_counter = g->list_counter;
		g->list_counter = 0;
		gen2_children(ctx, g, this_box, node, match);
		g->list_counter = save_list_counter;
	}
	else if (!strcmp(tag, "section"))
	{
		int save_section_depth = g->section_depth;
		g->section_depth++;
		gen2_children(ctx, g, this_box, node, match);
		g->section_depth = save_section_depth;
	}
	else
	{
		gen2_children(ctx, g, this_box, node, match);
	}

	g->markup_dir = save_markup_dir;
	g->markup_lang = save_markup_lang;
}

static void gen2_children(fz_context *ctx, struct genstate *g, fz_html_box *root_box, fz_xml *root_node, fz_css_match *root_match)
{
	fz_xml *node;
	const char *tag;
	fz_css_match match;
	fz_css_style style;
	int display;

	for (node = fz_xml_down(root_node); node; node = fz_xml_next(node))
	{
		tag = fz_xml_tag(node);
		if (tag)
		{
			fz_match_css(ctx, &match, root_match, g->css, node);
			fz_apply_css_style(ctx, g->set, &style, &match);
			display = fz_get_css_match_display(&match);
			if (tag[0]=='b' && tag[1]=='r' && tag[2]==0)
			{
				gen2_break(ctx, g, root_box, node);
			}
			else if (tag[0]=='i' && tag[1]=='m' && tag[2]=='g' && tag[3]==0)
			{
				gen2_image_html(ctx, g, root_box, node, display, &style);
			}
			else if (g->is_fb2 && tag[0]=='i' && tag[1]=='m' && tag[2]=='a' && tag[3]=='g' && tag[4]=='e' && tag[5]==0)
			{
				gen2_image_fb2(ctx, g, root_box, node, display, &style);
			}
			else if (tag[0]=='s' && tag[1]=='v' && tag[2]=='g' && tag[3]==0)
			{
				gen2_image_svg(ctx, g, root_box, node, display, &style);
			}
			else
			{
				gen2_tag(ctx, g, root_box, node, &match, display, &style);
			}
		}
		else
		{
			gen2_text(ctx, g, root_box, node);
		}
	}
}

static char *concat_text(fz_context *ctx, fz_xml *root)
{
	fz_xml *node;
	size_t i = 0, n = 1;
	char *s;
	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		const char *text = fz_xml_text(node);
		n += text ? strlen(text) : 0;
	}
	s = Memento_label(fz_malloc(ctx, n), "concat_html");
	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		const char *text = fz_xml_text(node);
		if (text)
		{
			n = strlen(text);
			memcpy(s+i, text, n);
			i += n;
		}
	}
	s[i] = 0;
	return s;
}

static void
html_load_css_link(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_css *css, fz_xml *root, const char *href)
{
	char path[2048];
	char css_base_uri[2048];
	fz_buffer *buf;

	fz_var(buf);

	fz_strlcpy(path, base_uri, sizeof path);
	fz_strlcat(path, "/", sizeof path);
	fz_strlcat(path, href, sizeof path);
	fz_urldecode(path);
	fz_cleanname(path);

	fz_dirname(css_base_uri, path, sizeof css_base_uri);

	buf = NULL;
	fz_try(ctx)
	{
		buf = fz_read_archive_entry(ctx, zip, path);
		fz_parse_css(ctx, css, fz_string_from_buffer(ctx, buf), path);
		fz_add_css_font_faces(ctx, set, zip, css_base_uri, css);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_warn(ctx, "ignoring stylesheet %s", path);
}

static void
html_load_css(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_css *css, fz_xml *root)
{
	fz_xml *html, *head, *node;

	html = fz_xml_find(root, "html");
	head = fz_xml_find_down(html, "head");
	for (node = fz_xml_down(head); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "link"))
		{
			char *rel = fz_xml_att(node, "rel");
			if (rel && !fz_strcasecmp(rel, "stylesheet"))
			{
				char *type = fz_xml_att(node, "type");
				if ((type && !strcmp(type, "text/css")) || !type)
				{
					char *href = fz_xml_att(node, "href");
					if (href)
					{
						html_load_css_link(ctx, set, zip, base_uri, css, root, href);
					}
				}
			}
		}
		else if (fz_xml_is_tag(node, "style"))
		{
			char *s = concat_text(ctx, node);
			fz_try(ctx)
			{
				fz_parse_css(ctx, css, s, "<style>");
				fz_add_css_font_faces(ctx, set, zip, base_uri, css);
			}
			fz_catch(ctx)
				fz_warn(ctx, "ignoring inline stylesheet");
			fz_free(ctx, s);
		}
	}
}

static void
fb2_load_css(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_css *css, fz_xml *root)
{
	fz_xml *fictionbook, *stylesheet;

	fictionbook = fz_xml_find(root, "FictionBook");
	stylesheet = fz_xml_find_down(fictionbook, "stylesheet");
	if (stylesheet)
	{
		char *s = concat_text(ctx, stylesheet);
		fz_try(ctx)
		{
			fz_parse_css(ctx, css, s, "<stylesheet>");
			fz_add_css_font_faces(ctx, set, zip, base_uri, css);
		}
		fz_catch(ctx)
			fz_warn(ctx, "ignoring inline stylesheet");
		fz_free(ctx, s);
	}
}

static fz_tree *
load_fb2_images(fz_context *ctx, fz_xml *root)
{
	fz_xml *fictionbook, *binary;
	fz_tree *images = NULL;

	fictionbook = fz_xml_find(root, "FictionBook");
	for (binary = fz_xml_find_down(fictionbook, "binary"); binary; binary = fz_xml_find_next(binary, "binary"))
	{
		const char *id = fz_xml_att(binary, "id");
		char *b64 = NULL;
		fz_buffer *buf = NULL;
		fz_image *img = NULL;

		fz_var(b64);
		fz_var(buf);

		if (id == NULL)
		{
			fz_warn(ctx, "Skipping image with no id");
			continue;
		}

		fz_try(ctx)
		{
			b64 = concat_text(ctx, binary);
			buf = fz_new_buffer_from_base64(ctx, b64, strlen(b64));
			img = fz_new_image_from_buffer(ctx, buf);
		}
		fz_always(ctx)
		{
			fz_drop_buffer(ctx, buf);
			fz_free(ctx, b64);
		}
		fz_catch(ctx)
			fz_rethrow(ctx);

		images = fz_tree_insert(ctx, images, id, img);
	}

	return images;
}

typedef struct
{
	uint32_t *data;
	size_t cap;
	size_t len;
} uni_buf;

typedef struct
{
	fz_context *ctx;
	fz_pool *pool;
	fz_html_flow *flow;
	uni_buf *buffer;
} bidi_data;

static void fragment_cb(const uint32_t *fragment,
			size_t fragment_len,
			int bidi_level,
			int script,
			void *arg)
{
	bidi_data *data = (bidi_data *)arg;

	/* We are guaranteed that fragmentOffset will be at the beginning
	 * of flow. */
	while (fragment_len > 0)
	{
		size_t len;

		if (data->flow->type == FLOW_SPACE)
		{
			len = 1;
		}
		else if (data->flow->type == FLOW_BREAK || data->flow->type == FLOW_SBREAK ||
				data->flow->type == FLOW_SHYPHEN || data->flow->type == FLOW_ANCHOR)
		{
			len = 0;
		}
		else
		{
			/* Must be text */
			len = fz_utflen(data->flow->content.text);
			if (len > fragment_len)
			{
				/* We need to split this flow box */
				(void)fz_html_split_flow(data->ctx, data->pool, data->flow, fragment_len);
				len = fz_utflen(data->flow->content.text);
			}
		}

		/* This flow box is entirely contained within this fragment. */
		data->flow->bidi_level = bidi_level;
		data->flow->script = script;
		data->flow = data->flow->next;
		fragment_len -= len;
	}
}

static fz_bidi_direction
detect_flow_directionality(fz_context *ctx, fz_pool *pool, uni_buf *buffer, fz_bidi_direction bidi_dir, fz_html_flow *flow)
{
	fz_html_flow *end = flow;
	bidi_data data;

	while (end)
	{
		int level = end->bidi_level;

		/* Gather the text from the flow up into a single buffer (at
		 * least, as much of it as has the same direction markup). */
		buffer->len = 0;
		while (end && (level & 1) == (end->bidi_level & 1))
		{
			size_t len = 0;
			const char *text = "";
			int broken = 0;

			switch (end->type)
			{
			case FLOW_WORD:
				len = fz_utflen(end->content.text);
				text = end->content.text;
				break;
			case FLOW_SPACE:
				len = 1;
				text = " ";
				break;
			case FLOW_SHYPHEN:
			case FLOW_SBREAK:
				break;
			case FLOW_BREAK:
			case FLOW_IMAGE:
				broken = 1;
				break;
			}

			end = end->next;

			if (broken)
				break;

			/* Make sure the buffer is large enough */
			if (buffer->len + len > buffer->cap)
			{
				size_t newcap = buffer->cap;
				if (newcap < 128)
					newcap = 128; /* Sensible small default */

				while (newcap < buffer->len + len)
					newcap = (newcap * 3) / 2;

				buffer->data = fz_realloc_array(ctx, buffer->data, newcap, uint32_t);
				buffer->cap = newcap;
			}

			/* Expand the utf8 text into Unicode and store it in the buffer */
			while (*text)
			{
				int rune;
				text += fz_chartorune(&rune, text);
				buffer->data[buffer->len++] = rune;
			}
		}

		/* Detect directionality for the buffer */
		data.ctx = ctx;
		data.pool = pool;
		data.flow = flow;
		data.buffer = buffer;
		fz_bidi_fragment_text(ctx, buffer->data, buffer->len, &bidi_dir, fragment_cb, &data, 0 /* Flags */);
		flow = end;
	}
	return bidi_dir;
}

static void
detect_box_directionality(fz_context *ctx, fz_pool *pool, uni_buf *buffer, fz_html_box *box)
{
	while (box)
	{
		if (box->type == BOX_FLOW)
			box->markup_dir = detect_flow_directionality(ctx, pool, buffer, box->markup_dir, box->u.flow.head);
		detect_box_directionality(ctx, pool, buffer, box->down);
		box = box->next;
	}
}

static void
detect_directionality(fz_context *ctx, fz_pool *pool, fz_html_box *box)
{
	uni_buf buffer = { NULL };

	fz_try(ctx)
		detect_box_directionality(ctx, pool, &buffer, box);
	fz_always(ctx)
		fz_free(ctx, buffer.data);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static fz_xml_doc *
parse_to_xml(fz_context *ctx, fz_buffer *buf, int try_xml, int try_html5)
{
	fz_xml_doc *xml;

	if (try_xml && try_html5)
	{
		fz_try(ctx)
			xml = fz_parse_xml(ctx, buf, 1);
		fz_catch(ctx)
		{
			if (fz_caught(ctx) == FZ_ERROR_SYNTAX)
			{
				fz_warn(ctx, "syntax error in XHTML; retrying using HTML5 parser");
				xml = fz_parse_xml_from_html5(ctx, buf);
			}
			else
				fz_rethrow(ctx);
		}
	}
	else if (try_xml)
		xml = fz_parse_xml(ctx, buf, 1);
	else
	{
		assert(try_html5);
		xml = fz_parse_xml_from_html5(ctx, buf);
	}

	return xml;
}

static void
xml_to_boxes(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, const char *user_css,
	fz_xml_doc *xml, fz_html_tree *tree, char **rtitle, int try_fictionbook, int is_mobi)
{
	fz_xml *root, *node;
	char *title;

	fz_css_match match;
	struct genstate g;

	g.pool = NULL;
	g.set = set;
	g.zip = zip;
	g.images = NULL;
	g.base_uri = base_uri;
	g.css = NULL;
	g.at_bol = 0;
	g.emit_white = 0;
	g.last_brk_cls = UCDN_LINEBREAK_CLASS_OP;
	g.styles = NULL;
	g.xml = xml;

	if (rtitle)
		*rtitle = NULL;

	root = fz_xml_root(g.xml);

	fz_try(ctx)
		g.css = fz_new_css(ctx);
	fz_catch(ctx)
	{
		fz_drop_xml(ctx, g.xml);
		fz_rethrow(ctx);
	}

#ifndef NDEBUG
	if (fz_atoi(getenv("FZ_DEBUG_XML")))
		fz_debug_xml(root, 0);
#endif

	fz_try(ctx)
	{
		if (try_fictionbook && fz_xml_find(root, "FictionBook"))
		{
			g.is_fb2 = 1;
			fz_parse_css(ctx, g.css, fb2_default_css, "<default:fb2>");
			if (fz_use_document_css(ctx))
				fb2_load_css(ctx, g.set, g.zip, g.base_uri, g.css, root);
			g.images = load_fb2_images(ctx, root);
		}
		else if (is_mobi)
		{
			g.is_fb2 = 0;
			fz_parse_css(ctx, g.css, html_default_css, "<default:html>");
			fz_parse_css(ctx, g.css, mobi_default_css, "<default:mobi>");
			if (fz_use_document_css(ctx))
				html_load_css(ctx, g.set, g.zip, g.base_uri, g.css, root);
		}
		else
		{
			g.is_fb2 = 0;
			fz_parse_css(ctx, g.css, html_default_css, "<default:html>");
			if (fz_use_document_css(ctx))
				html_load_css(ctx, g.set, g.zip, g.base_uri, g.css, root);
		}

		if (user_css)
		{
			fz_parse_css(ctx, g.css, user_css, "<user>");
			fz_add_css_font_faces(ctx, g.set, g.zip, ".", g.css);
		}
	}
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "ignoring styles due to errors: %s", fz_caught_message(ctx));
	}

#ifndef NDEBUG
	if (fz_atoi(getenv("FZ_DEBUG_CSS")))
		fz_debug_css(ctx, g.css);
#endif

	fz_try(ctx)
	{
		fz_css_style style;

		fz_match_css_at_page(ctx, &match, g.css);
		fz_apply_css_style(ctx, g.set, &style, &match);

		g.pool = tree->pool;
		g.markup_dir = DEFAULT_DIR;
		g.markup_lang = FZ_LANG_UNSET;

		tree->root = new_box(ctx, &g, NULL, BOX_BLOCK, &style);
		// TODO: transfer page margins out of this hacky box

		gen2_children(ctx, &g, tree->root, root, &match);

		tree->root->s.layout.em = 0;
		tree->root->s.layout.x = 0;
		tree->root->s.layout.y = 0;
		tree->root->s.layout.w = 0;
		tree->root->s.layout.b = 0;

		detect_directionality(ctx, g.pool, tree->root);

		if (g.is_fb2)
		{
			node = fz_xml_find(root, "FictionBook");
			node = fz_xml_find_down(node, "description");
			node = fz_xml_find_down(node, "title-info");
			node = fz_xml_find_down(node, "book-title");
			if (rtitle)
			{
				title = fz_xml_text(fz_xml_down(node));
				if (title)
					*rtitle = fz_pool_strdup(ctx, g.pool, title);
			}
		}
		else
		{
			node = fz_xml_find(root, "html");
			node = fz_xml_find_down(node, "head");
			node = fz_xml_find_down(node, "title");
			if (rtitle)
			{
				title = fz_xml_text(fz_xml_down(node));
				if (title)
					*rtitle = fz_pool_strdup(ctx, g.pool, title);
			}
		}
	}
	fz_always(ctx)
	{
		fz_drop_tree(ctx, g.images, (void(*)(fz_context*,void*))fz_drop_image);
		fz_drop_css(ctx, g.css);
	}
	fz_catch(ctx)
	{
		if (rtitle)
		{
			fz_free(ctx, *rtitle);
			*rtitle = NULL;
		}
		/* Dropping the tree works regardless of whether the tree is part of an fz_html or not. */
		fz_drop_html_tree(ctx, tree);
		fz_rethrow(ctx);
	}
}

static const char *mobi_font_size[7] = {
	"8pt",
	"10pt",
	"12pt",
	"14pt",
	"16pt",
	"18pt",
	"20pt",
};

static void
patch_mobi_html(fz_context *ctx, fz_pool *pool, fz_xml *node)
{
	fz_xml *down;
	char buf[500];
	while (node)
	{
		char *tag = fz_xml_tag(node);
		if (tag)
		{
			// Read MOBI attributes, convert to inline CSS style
			if (!strcmp(tag, "font"))
			{
				const char *size = fz_xml_att(node, "size");
				if (size)
				{
					if (!strcmp(size, "1")) size = mobi_font_size[0];
					else if (!strcmp(size, "2")) size = mobi_font_size[1];
					else if (!strcmp(size, "3")) size = mobi_font_size[2];
					else if (!strcmp(size, "4")) size = mobi_font_size[3];
					else if (!strcmp(size, "5")) size = mobi_font_size[4];
					else if (!strcmp(size, "6")) size = mobi_font_size[5];
					else if (!strcmp(size, "7")) size = mobi_font_size[6];
					else if (!strcmp(size, "+1")) size = mobi_font_size[3];
					else if (!strcmp(size, "+2")) size = mobi_font_size[4];
					else if (!strcmp(size, "+3")) size = mobi_font_size[5];
					else if (!strcmp(size, "+4")) size = mobi_font_size[6];
					else if (!strcmp(size, "+5")) size = mobi_font_size[6];
					else if (!strcmp(size, "+6")) size = mobi_font_size[6];
					else if (!strcmp(size, "-1")) size = mobi_font_size[1];
					else if (!strcmp(size, "-2")) size = mobi_font_size[0];
					else if (!strcmp(size, "-3")) size = mobi_font_size[0];
					else if (!strcmp(size, "-4")) size = mobi_font_size[0];
					else if (!strcmp(size, "-5")) size = mobi_font_size[0];
					else if (!strcmp(size, "-6")) size = mobi_font_size[0];
					fz_snprintf(buf, sizeof buf, "font-size:%s", size);
					fz_xml_add_att(ctx, pool, node, "style", buf);
				}
			}
			else
			{
				char *height = fz_xml_att(node, "height");
				char *width = fz_xml_att(node, "width");
				char *align = fz_xml_att(node, "align");
				if (height || width || align)
				{
					buf[0] = 0;
					if (height)
					{
						fz_strlcat(buf, "margin-top:", sizeof buf);
						fz_strlcat(buf, height, sizeof buf);
						fz_strlcat(buf, ";", sizeof buf);
					}
					if (width)
					{
						fz_strlcat(buf, "text-indent:", sizeof buf);
						fz_strlcat(buf, width, sizeof buf);
						fz_strlcat(buf, ";", sizeof buf);
					}
					if (align)
					{
						fz_strlcat(buf, "text-align:", sizeof buf);
						fz_strlcat(buf, align, sizeof buf);
						fz_strlcat(buf, ";", sizeof buf);
					}
					fz_xml_add_att(ctx, pool, node, "style", buf);
				}
				if (!strcmp(tag, "img"))
				{
					char *recindex = fz_xml_att(node, "recindex");
					if (recindex)
						fz_xml_add_att(ctx, pool, node, "src", recindex);
				}
			}
		}

		down = fz_xml_down(node);
		if (down)
			patch_mobi_html(ctx, pool, down);

		node = fz_xml_next(node);
	}
}

static void
fz_parse_html_tree(fz_context *ctx,
	fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_buffer *buf, const char *user_css,
	int try_xml, int try_html5, fz_html_tree *tree, char **rtitle, int try_fictionbook, int patch_mobi)
{
	fz_xml_doc *xml;

	if (rtitle)
		*rtitle = NULL;

	xml = parse_to_xml(ctx, buf, try_xml, try_html5);

	if (patch_mobi)
		patch_mobi_html(ctx, xml->u.doc.pool, xml);

	fz_try(ctx)
		xml_to_boxes(ctx, set, zip, base_uri, user_css, xml, tree, rtitle, try_fictionbook, patch_mobi);
	fz_always(ctx)
		fz_drop_xml(ctx, xml);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

#define fz_new_derived_html_tree(CTX, TYPE, DROP) \
 ((TYPE *)Memento_label(fz_new_html_tree_of_size(CTX, sizeof(TYPE), DROP), #TYPE))

static fz_html_tree *
fz_new_html_tree_of_size(fz_context *ctx, size_t size, fz_store_drop_fn *drop)
{
	fz_pool *pool = fz_new_pool(ctx);
	fz_html_tree *tree;

	fz_try(ctx)
	{
		tree = fz_pool_alloc(ctx, pool, size);
		FZ_INIT_STORABLE(tree, 1, drop);
		tree->pool = pool;
	}
	fz_catch(ctx)
	{
		fz_drop_pool(ctx, pool);
		fz_rethrow(ctx);
	}

	return tree;
}

static fz_html *
fz_parse_html_imp(fz_context *ctx,
	fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_buffer *buf, const char *user_css,
	int try_xml, int try_html5, int patch_mobi)
{
	fz_html *html = fz_new_derived_html_tree(ctx, fz_html, fz_drop_html_imp);

	html->layout_w = 0;
	html->layout_h = 0;
	html->layout_em = 0;

	fz_parse_html_tree(ctx, set, zip, base_uri, buf, user_css, try_xml, try_html5, &html->tree, &html->title, 1, patch_mobi);

	return html;
}

typedef struct
{
	int saved;
	fz_warning_cb *old;
	void *arg;
	fz_buffer *buffer;
	fz_context *ctx;
} warning_save;

static void
warn_to_buffer(void *user, const char *message)
{
	warning_save *save = (warning_save *)user;
	fz_context *ctx = save->ctx;

	fz_try(ctx)
	{
		fz_append_string(ctx, save->buffer, message);
		fz_append_byte(ctx, save->buffer, '\n');
	}
	fz_catch(ctx)
	{
		/* Silently swallow the error. */
	}
}

static void
redirect_warnings_to_buffer(fz_context *ctx, fz_buffer *buf, warning_save *save)
{
	save->saved = 1;
	save->old = fz_warning_callback(ctx, &save->arg);
	save->buffer = buf;
	save->ctx = ctx;

	fz_flush_warnings(ctx);
	fz_set_warning_callback(ctx, warn_to_buffer, save);
}

static void
restore_warnings(fz_context *ctx, warning_save *save)
{
	if (!save->saved)
		return;

	fz_flush_warnings(ctx);
	fz_set_warning_callback(ctx, save->old, save->arg);
}

fz_story *
fz_new_story(fz_context *ctx, fz_buffer *buf, const char *user_css, float em, fz_archive *zip)
{
	fz_story *story = fz_new_derived_html_tree(ctx, fz_story, fz_drop_story_imp);
	warning_save saved = { 0 };
	fz_buffer *local_buffer = NULL;

	if (buf == NULL)
	{
		local_buffer = fz_new_buffer(ctx, 0);
		buf = local_buffer;
	}

	fz_var(local_buffer);
	fz_var(saved);

	fz_try(ctx)
	{
		story->zip = fz_keep_archive(ctx, zip);
		story->font_set = fz_new_html_font_set(ctx);
		story->em = em;
		story->user_css = user_css ? fz_strdup(ctx, user_css) : NULL;
		story->warnings = fz_new_buffer(ctx, 128);
		redirect_warnings_to_buffer(ctx, story->warnings, &saved);
		story->dom = parse_to_xml(ctx, buf, 0, 1);
	}
	fz_always(ctx)
	{
		restore_warnings(ctx, &saved);
		fz_drop_buffer(ctx, local_buffer);
	}
	fz_catch(ctx)
	{
		fz_drop_html_tree(ctx, &story->tree);
		fz_rethrow(ctx);
	}

	return story;
}

fz_html *
fz_parse_fb2(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_buffer *buf, const char *user_css)
{
	/* parse only as XML */
	return fz_parse_html_imp(ctx, set, zip, base_uri, buf, user_css, 1, 0, 0);
}

fz_html *
fz_parse_html5(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_buffer *buf, const char *user_css)
{
	/* parse only as HTML5 */
	return fz_parse_html_imp(ctx, set, zip, base_uri, buf, user_css, 0, 1, 0);
}

fz_html *
fz_parse_xhtml(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_buffer *buf, const char *user_css)
{
	/* try as XML first, fall back to HTML5 */
	return fz_parse_html_imp(ctx, set, zip, base_uri, buf, user_css, 1, 1, 0);
}

fz_html *
fz_parse_mobi(fz_context *ctx, fz_html_font_set *set, fz_archive *zip, const char *base_uri, fz_buffer *buf, const char *user_css)
{
	/* try as XML first, fall back to HTML5 */
	return fz_parse_html_imp(ctx, set, zip, base_uri, buf, user_css, 1, 1, 1);
}

static void indent(int level)
{
	while (level-- > 0)
		putchar('\t');
}

static void
fz_debug_html_flow(fz_context *ctx, fz_html_flow *flow, int level)
{
	fz_html_box *sbox = NULL;
	while (flow)
	{
		if (flow->box != sbox) {
			sbox = flow->box;
			indent(level);
#ifndef NDEBUG
			printf("@style <%s> em=%g font='%s'", sbox->tag, sbox->s.layout.em, fz_font_name(ctx, sbox->style->font));
#else
			printf("@style em=%g font='%s'", sbox->s.layout.em, fz_font_name(ctx, sbox->style->font));
#endif
			if (fz_font_is_serif(ctx, sbox->style->font))
				printf(" serif");
			else
				printf(" sans");
			if (fz_font_is_monospaced(ctx, sbox->style->font))
				printf(" monospaced");
			if (fz_font_is_bold(ctx, sbox->style->font))
				printf(" bold");
			if (fz_font_is_italic(ctx, sbox->style->font))
				printf(" italic");
			if (sbox->style->small_caps)
				printf(" small-caps");
			printf("\n");
		}

		indent(level);
		switch (flow->type) {
		case FLOW_WORD: printf("word "); break;
		case FLOW_SPACE: printf("space"); break;
		case FLOW_SBREAK: printf("sbrk "); break;
		case FLOW_SHYPHEN: printf("shy  "); break;
		case FLOW_BREAK: printf("break"); break;
		case FLOW_IMAGE: printf("image"); break;
		case FLOW_ANCHOR: printf("anchor"); break;
		}
		// printf(" y=%g x=%g w=%g", flow->y, flow->x, flow->w);
		if (flow->type == FLOW_IMAGE)
			printf(" h=%g", flow->h);
		if (flow->type == FLOW_WORD)
			printf(" text='%s'", flow->content.text);
		printf("\n");
		if (flow->breaks_line) {
			indent(level);
			printf("*\n");
		}

		flow = flow->next;
	}
}

static void
fz_debug_html_box(fz_context *ctx, fz_html_box *box, int level)
{
	while (box)
	{
		indent(level);
		printf("box ");
		switch (box->type) {
		case BOX_BLOCK: printf("block"); break;
		case BOX_FLOW: printf("flow"); break;
		case BOX_INLINE: printf("inline"); break;
		case BOX_TABLE: printf("table"); break;
		case BOX_TABLE_ROW: printf("table-row"); break;
		case BOX_TABLE_CELL: printf("table-cell"); break;
		}

#ifndef NDEBUG
		printf(" <%s>", box->tag);
#endif
		// printf(" em=%g", box->em);
		// printf(" x=%g y=%g w=%g b=%g", box->x, box->y, box->w, box->b);

		if (box->is_first_flow)
			printf(" is-first-flow");
		if (box->list_item)
			printf(" list=%d", box->list_item);
		if (box->id)
			printf(" id=(%s)", box->id);
		if (box->href)
			printf(" href=(%s)", box->href);
		printf("\n");

		if (box->type == BOX_BLOCK || box->type == BOX_TABLE) {
			indent(level+1);
			printf(">margin=(%g %g %g %g)\n", box->u.block.margin[0], box->u.block.margin[1], box->u.block.margin[2], box->u.block.margin[3]);
			//indent(level+1);
			//printf(">padding=(%g %g %g %g)\n", box->u.block.padding[0], box->u.block.padding[1], box->u.block.padding[2], box->u.block.padding[3]);
			//indent(level+1);
			//printf(">border=(%g %g %g %g)\n", box->u.block.border[0], box->u.block.border[1], box->u.block.border[2], box->u.block.border[3]);
		}

		if (box->down)
			fz_debug_html_box(ctx, box->down, level + 1);
		if (box->type == BOX_FLOW) {
			indent(level+1);
			printf("flow\n");
			fz_debug_html_flow(ctx, box->u.flow.head, level + 2);
		}

		box = box->next;
	}
}

void
fz_debug_html(fz_context *ctx, fz_html_box *box)
{
	fz_debug_html_box(ctx, box, 0);
}

static size_t
fz_html_size(fz_context *ctx, fz_html *html)
{
	return html ? fz_pool_size(ctx, html->tree.pool) : 0;
}

/* Magic to make html storable. */
typedef struct {
	int refs;
	void *doc;
	int chapter_num;
} fz_html_key;

static int
fz_make_hash_html_key(fz_context *ctx, fz_store_hash *hash, void *key_)
{
	fz_html_key *key = (fz_html_key *)key_;
	hash->u.pi.ptr = key->doc;
	hash->u.pi.i = key->chapter_num;
	return 1;
}

static void *
fz_keep_html_key(fz_context *ctx, void *key_)
{
	fz_html_key *key = (fz_html_key *)key_;
	return fz_keep_imp(ctx, key, &key->refs);
}

static void
fz_drop_html_key(fz_context *ctx, void *key_)
{
	fz_html_key *key = (fz_html_key *)key_;
	if (fz_drop_imp(ctx, key, &key->refs))
	{
		fz_free(ctx, key);
	}
}

static int
fz_cmp_html_key(fz_context *ctx, void *k0_, void *k1_)
{
	fz_html_key *k0 = (fz_html_key *)k0_;
	fz_html_key *k1 = (fz_html_key *)k1_;
	return k0->doc == k1->doc && k0->chapter_num == k1->chapter_num;
}

static void
fz_format_html_key(fz_context *ctx, char *s, size_t n, void *key_)
{
	fz_html_key *key = (fz_html_key *)key_;
	fz_snprintf(s, n, "(html doc=%p, ch=%d)", key->doc, key->chapter_num);
}

static const fz_store_type fz_html_store_type =
{
	"fz_html",
	fz_make_hash_html_key,
	fz_keep_html_key,
	fz_drop_html_key,
	fz_cmp_html_key,
	fz_format_html_key,
	NULL
};

fz_html *fz_store_html(fz_context *ctx, fz_html *html, void *doc, int chapter)
{
	fz_html_key *key = NULL;
	fz_html *other_html;

	/* Stick the parsed html in the store */
	fz_var(key);

	fz_try(ctx)
	{
		key = fz_malloc_struct(ctx, fz_html_key);
		key->refs = 1;
		key->doc = doc;
		key->chapter_num = chapter;
		other_html = fz_store_item(ctx, key, html, fz_html_size(ctx, html), &fz_html_store_type);
		if (other_html)
		{
			fz_drop_html(ctx, html);
			html = other_html;
		}
	}
	fz_always(ctx)
		fz_drop_html_key(ctx, key);
	fz_catch(ctx)
	{
		/* Do nothing */
	}

	return html;
}

fz_html *fz_find_html(fz_context *ctx, void *doc, int chapter)
{
	fz_html_key key;

	key.refs = 1;
	key.doc = doc;
	key.chapter_num = chapter;
	return fz_find_item(ctx, &fz_drop_html_imp, &key, &fz_html_store_type);
}

static int
html_filter_store(fz_context *ctx, void *doc, void *key_)
{
	fz_html_key *key = (fz_html_key *)key_;

	return (doc == key->doc);
}

void fz_purge_stored_html(fz_context *ctx, void *doc)
{
	fz_filter_store(ctx, html_filter_store, doc, &fz_html_store_type);
}

static void
convert_to_boxes(fz_context *ctx, fz_story *story)
{
	warning_save saved = { 0 };

	if (story->dom == NULL)
		return;

	fz_var(saved);

	fz_try(ctx)
	{
		redirect_warnings_to_buffer(ctx, story->warnings, &saved);
		xml_to_boxes(ctx, story->font_set, story->zip, ".", story->user_css, story->dom, &story->tree, NULL, 0, 0);
		fz_drop_xml(ctx, story->dom);
		story->dom = NULL;
	}
	fz_always(ctx)
	{
		restore_warnings(ctx, &saved);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

int fz_place_story(fz_context *ctx, fz_story *story, fz_rect where, fz_rect *filled)
{
	float w, h;

	if (filled)
		*filled = fz_empty_rect;

	if (story == NULL || story->complete)
		return 0;

	/* Convert from XML to box model on the first attempt to place.
	 * The DOM is unusable from here on in. */
	convert_to_boxes(ctx, story);

	w = where.x1 - where.x0;
	h = where.y1 - where.y0;
	/* Confusingly, we call the layout using restart_draw, not restart_place,
	 * because we don't want to destroy the current values in restart_place
	 * in case we have to retry later. This means the values are left in
	 * the correct struct though! */
	story->restart_draw.start = story->restart_place.start;
	story->restart_draw.start_flow = story->restart_place.start_flow;
	story->restart_draw.end = NULL;
	story->restart_draw.end_flow = NULL;
	story->bbox = where;
	fz_restartable_layout_html(ctx, &story->tree, where.x0, where.y0, w, h, story->em, &story->restart_draw);
	story->restart_draw.start = story->restart_place.start;
	story->restart_draw.start_flow = story->restart_place.start_flow;

	if (filled)
	{
		fz_html_box *b = story->tree.root;
		filled->x0 = b->s.layout.x - b->u.block.margin[L] - b->u.block.border[L] - b->u.block.padding[L];
		filled->x1 = b->s.layout.w + b->u.block.margin[R] + b->u.block.border[R] + b->u.block.padding[R] + b->s.layout.x;
		filled->y0 = b->s.layout.y - b->u.block.margin[T] - b->u.block.border[T] - b->u.block.padding[T];
		filled->y1 = b->s.layout.b + b->u.block.margin[B] + b->u.block.border[B] + b->u.block.padding[B];
	}

#ifndef NDEBUG
	if (fz_atoi(getenv("FZ_DEBUG_HTML")))
		fz_debug_html(ctx, story->tree.root);
#endif

	return story->restart_draw.end != NULL;
}

const char *
fz_story_warnings(fz_context *ctx, fz_story *story)
{
	unsigned char *data;

	if (!story)
		return NULL;

	convert_to_boxes(ctx, story);

	fz_terminate_buffer(ctx, story->warnings);

	if (fz_buffer_storage(ctx, story->warnings, &data) == 0)
		return NULL;

	return (const char *)data;
}







mupdf-1.21.1-source/source/html/mobi.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "html-imp.h"

#include <string.h>

#define FORMAT_HTML 1
#define FORMAT_TEXT 2

#define COMPRESSION_NONE 1
#define COMPRESSION_PALMDOC 2
#define COMPRESSION_HUFF_CDIC 17480

#define TEXT_ENCODING_LATIN_1 0
#define TEXT_ENCODING_1252 1252
#define TEXT_ENCODING_UTF8 65001

static void
mobi_read_text_none(fz_context *ctx, fz_buffer *out, fz_stream *stm, uint32_t size)
{
	unsigned char buf[4096];
	if (size > 4096)
		fz_throw(ctx, FZ_ERROR_GENERIC, "text block too large");
	fz_read(ctx, stm, buf, size);
	fz_append_data(ctx, out, buf, size);
}

static void
mobi_read_text_palmdoc(fz_context *ctx, fz_buffer *out, fz_stream *stm, uint32_t size)
{
	// https://wiki.mobileread.com/wiki/PalmDOC
	uint32_t end = out->len + size;
	while (out->len < end)
	{
		int c = fz_read_byte(ctx, stm);
		if (c == EOF)
			break;
		if (c >= 0x01 && c <= 0x08)
		{
			unsigned char buf[8];
			fz_read(ctx, stm, buf, c);
			fz_append_data(ctx, out, buf, c);
		}
		else if (c <= 0x7f)
		{
			fz_append_byte(ctx, out, c);
		}
		else if (c >= 0x80 && c <= 0xbf)
		{
			int x = (c << 8) | fz_read_byte(ctx, stm);
			int distance = (x >> 3) & 0x7ff;
			int length = (x & 7) + 3;
			int p = out->len - distance;
			if (p >= 0 && p < (int)out->len)
			{
				int i;
				for (i = 0; i < length; ++i)
					fz_append_byte(ctx, out, out->data[p + i]);
			}
		}
		else if (c >= 0xc0 && c <= 0xff)
		{
			fz_append_byte(ctx, out, ' ');
			fz_append_byte(ctx, out, c ^ 0x80);
		}
	}
}

static uint32_t
mobi_read_data(fz_context *ctx, fz_buffer *out, fz_stream *stm, uint32_t *offset, uint32_t total_count, int format)
{
	// https://wiki.mobileread.com/wiki/MOBI
	uint32_t compression, text_length, record_count, text_encoding;
	uint32_t i;
	unsigned char buf[4];

	fz_seek(ctx, stm, offset[0], 0);

	// PalmDOC header
	compression = fz_read_uint16(ctx, stm);
	fz_skip(ctx, stm, 2);
	text_length = fz_read_uint32(ctx, stm);
	record_count = fz_read_uint16(ctx, stm);
	fz_skip(ctx, stm, 2);
	fz_skip(ctx, stm, 2); // encryption
	fz_skip(ctx, stm, 2);

	// Optional MOBI header
	fz_read(ctx, stm, buf, 4);
	if (!memcmp(buf, "MOBI", 4))
	{
		fz_skip(ctx, stm, 8);
		text_encoding = fz_read_uint32(ctx, stm);
	}
	else
	{
		text_encoding = TEXT_ENCODING_LATIN_1;
	}

	if (compression != COMPRESSION_NONE && compression != COMPRESSION_PALMDOC)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown compression method");
	if (text_encoding != TEXT_ENCODING_LATIN_1 &&
		text_encoding != TEXT_ENCODING_1252 &&
		text_encoding != TEXT_ENCODING_UTF8)
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown text encoding");

	for (i = 1; i <= record_count && i < total_count; ++i)
	{
		uint32_t remain = text_length - out->len;
		uint32_t size = remain < 4096 ? remain : 4096;
		fz_seek(ctx, stm, offset[i], 0);
		if (compression == COMPRESSION_NONE)
			mobi_read_text_none(ctx, out, stm, size);
		else
			mobi_read_text_palmdoc(ctx, out, stm, size);
	}

	if (format == FORMAT_TEXT && out->len > 6)
	{
		if (!memcmp(out->data, "<html>", 6) || !memcmp(out->data, "<HTML>", 6))
			format = FORMAT_HTML;
	}

	if (text_encoding != TEXT_ENCODING_UTF8 || format == FORMAT_TEXT)
	{
		unsigned char *p;
		int i, n = fz_buffer_extract(ctx, out, &p);
		fz_resize_buffer(ctx, out, 0);
		if (format == FORMAT_TEXT)
			fz_append_string(ctx, out, "<html><head><style>body{white-space:pre-wrap}</style></head><body>");
		for (i = 0; i < n; ++i)
		{
			int c = p[i];
			if (format == FORMAT_TEXT && (c == '<' || c == '>' || c == '&'))
			{
				if (c == '<')
					fz_append_string(ctx, out, "&lt;");
				else if (c == '>')
					fz_append_string(ctx, out, "&gt;");
				else if (c == '&')
					fz_append_string(ctx, out, "&amp;");
			}
			else
			{
				switch (text_encoding)
				{
				case TEXT_ENCODING_UTF8:
					fz_append_byte(ctx, out, c);
					break;
				case TEXT_ENCODING_LATIN_1:
					fz_append_rune(ctx, out, c);
					break;
				case TEXT_ENCODING_1252:
					fz_append_rune(ctx, out, fz_unicode_from_windows_1252[c]);
					break;
				}
			}
		}
		if (format == FORMAT_TEXT)
			fz_append_string(ctx, out, "</body></html>");
		fz_free(ctx, p);
	}

	return record_count;
}

static void drop_tree_entry(fz_context *ctx, void *ent)
{
	fz_drop_buffer(ctx, ent);
}

fz_archive *
fz_extract_html_from_mobi(fz_context *ctx, fz_buffer *mobi)
{
	fz_stream *stm = NULL;
	fz_buffer *buffer = NULL;
	fz_tree *tree = NULL;
	uint32_t *offset = NULL;
	char buf[32];
	uint32_t i, n, extra;
	uint32_t recindex;
	int format = FORMAT_TEXT;

	// https://wiki.mobileread.com/wiki/PalmDOC

	fz_var(stm);
	fz_var(buffer);
	fz_var(offset);
	fz_var(tree);

	fz_try(ctx)
	{
		stm = fz_open_buffer(ctx, mobi);

		fz_skip(ctx, stm, 32); // database name
		fz_skip(ctx, stm, 28); // database attributes, version, dates, etc

		fz_read(ctx, stm, (unsigned char *)buf, 8); // database type and creator
		buf[8] = 0;

		if (!memcmp(buf, "BOOKMOBI", 8))
			format = FORMAT_HTML;
		else if (!memcmp(buf, "TEXtREAd", 8))
			format = FORMAT_TEXT;
		else
			fz_warn(ctx, "Unknown MOBI/PRC format: %s.", buf);

		fz_skip(ctx, stm, 8); // database internal fields

		// record info list
		n = fz_read_uint16(ctx, stm);
		offset = fz_malloc_array(ctx, n + 1, uint32_t);
		for (i = 0; i < n; ++i)
		{
			offset[i] = fz_read_uint32(ctx, stm);
			fz_skip(ctx, stm, 4);
		}
		offset[n] = mobi->len;

		// decompress text data
		buffer = fz_new_buffer(ctx, 128 << 10);
		extra = mobi_read_data(ctx, buffer, stm, offset, n, format);
		fz_terminate_buffer(ctx, buffer);

#ifndef NDEBUG
		if (fz_atoi(getenv("FZ_DEBUG_MOBI")))
			fz_save_buffer(ctx, buffer, "mobi.xhtml");
#endif

		tree = fz_tree_insert(ctx, tree, "index.html", buffer);
		buffer = NULL;

		// copy image data records into tree
		recindex = 1;
		for (i = extra; i < n; ++i)
		{
			uint32_t size = offset[i+1] - offset[i];
			if (size > 8)
			{
				unsigned char *data = mobi->data + offset[i];
				if (fz_recognize_image_format(ctx, data))
				{
					buffer = fz_new_buffer_from_copied_data(ctx, data, size);
					fz_snprintf(buf, sizeof buf, "%05d", recindex);
					tree = fz_tree_insert(ctx, tree, buf, buffer);
					buffer = NULL;
					recindex++;
				}
			}
		}
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
		fz_free(ctx, offset);
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buffer);
		fz_drop_tree(ctx, tree, drop_tree_entry);
		fz_rethrow(ctx);
	}

	return fz_new_tree_archive(ctx, tree);
}







mupdf-1.21.1-source/source/html/story-writer.c

// Copyright (C) 2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.


#include "mupdf/fitz/story-writer.h"

#include <string.h>

/*
 * Internal state for fz_write_story() to allow passing of page_num to
 * positionfn.
 */
typedef struct
{
	fz_write_story_positionfn *positionfn;
	void *positionfn_ref;
	int page_num;
} positionfn_state;

/*
 * Intermediate callback for fz_write_story() which calls the user-supplied
 * callback.
 */
static void positionfn_state_fn(fz_context *ctx, void *arg, const fz_story_element_position *position)
{
	positionfn_state *state = arg;
	fz_write_story_position do_position;
	do_position.element = *position;
	do_position.page_num = state->page_num;
	state->positionfn(ctx, state->positionfn_ref, &do_position);
}

void fz_write_story(
		fz_context *ctx,
		fz_document_writer *writer,
		fz_story *story,
		fz_write_story_rectfn rectfn,
		void *rectfn_ref,
		fz_write_story_positionfn positionfn,
		void *positionfn_ref,
		fz_write_story_pagefn pagefn,
		void *pagefn_ref
		)
{
	fz_rect filled = {0};
	int rect_num = 0;
	positionfn_state positionfn_state;

	positionfn_state.positionfn = positionfn;
	positionfn_state.positionfn_ref = positionfn_ref;
	positionfn_state.page_num = 0;

	fz_var(positionfn_state);

	fz_try(ctx)
	{
		fz_device *dev = NULL;
		for(;;)
		{
			fz_matrix ctm = fz_identity;
			fz_rect rect;
			fz_rect mediabox;
			int newpage;
			int more;

			newpage = rectfn(ctx, rectfn_ref, rect_num, filled, &rect, &ctm, &mediabox);
			rect_num += 1;
			if (newpage)
				positionfn_state.page_num += 1;

			more = fz_place_story(ctx, story, rect, &filled);

			if (positionfn)
			{
				fz_story_positions(ctx, story, positionfn_state_fn, &positionfn_state /*ref*/);
			}

			if (writer)
			{
				if (newpage)
				{
					if (dev)
					{
						if (pagefn)
							pagefn(ctx, pagefn_ref, positionfn_state.page_num, mediabox, dev, 1 /*after*/);
						fz_end_page(ctx, writer);
					}
					dev = fz_begin_page(ctx, writer, mediabox);
					if (pagefn)
						pagefn(ctx, pagefn_ref, positionfn_state.page_num, mediabox, dev, 0 /*after*/);
				}
				assert(dev);
				fz_draw_story(ctx, story, dev, ctm);
				if (!more)
				{
					if (pagefn)
						pagefn(ctx, pagefn_ref, positionfn_state.page_num, mediabox, dev, 1 /*after*/);
					fz_end_page(ctx, writer);
				}
			}
			else
			{
				fz_draw_story(ctx, story, NULL /*dev*/, ctm);
			}
			if (!more)
				break;
		}
	}
	fz_always(ctx)
	{
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

/*
 * Copies a fz_write_story_position, taking care to use fz_strdup() for
 * strings.
 */
static void do_position_copy(fz_context *ctx, fz_write_story_position *to, const fz_write_story_position *from)
{
	*to = *from;
	to->element.id = NULL;
	to->element.text = NULL;
	if (from->element.id) to->element.id = fz_strdup(ctx, from->element.id);
	if (from->element.text) to->element.text = fz_strdup(ctx, from->element.text);
}

static void positions_clear(fz_context *ctx, fz_write_story_positions *positions)
{
	int i;
	/* positions_clear() will have used fz_strdup() for strings, so free
	them first: */
	for (i=0; i<positions->num; ++i)
	{
		fz_free(ctx, (void*) positions->positions[i].element.id);
		fz_free(ctx, (void*) positions->positions[i].element.text);
	}
	fz_free(ctx, positions->positions);
	positions->positions = NULL;
	positions->num = 0;
}

static int buffers_identical(fz_context *ctx, fz_buffer *a, fz_buffer *b)
{
	size_t a_len;
	size_t b_len;
	unsigned char *a_data;
	unsigned char *b_data;
	a_len = fz_buffer_storage(ctx, a, &a_data);
	b_len = fz_buffer_storage(ctx, b, &b_data);
	return a_len == b_len && !memcmp(a_data, b_data, a_len);
}


static void stabilize_positionfn(fz_context *ctx, void *ref, const fz_write_story_position *position)
{
	fz_write_story_positions *positions = ref;
	/* Append <element> plus page_num to items->items[]. */
	positions->positions = fz_realloc(ctx, positions->positions, sizeof(*positions->positions) * (positions->num + 1));
	do_position_copy(ctx, &positions->positions[positions->num], position);
	positions->num += 1;
}


void fz_write_stabilized_story(
		fz_context *ctx,
		fz_document_writer *writer,
		const char *user_css,
		float em,
		fz_write_story_contentfn contentfn,
		void *contentfn_ref,
		fz_write_story_rectfn rectfn,
		void *rectfn_ref,
		fz_write_story_pagefn pagefn,
		void *pagefn_ref,
		fz_archive *zip
		)
{
	fz_write_story_positions positions = {0};
	fz_story *story = NULL;
	fz_buffer *content = NULL;
	fz_buffer *content_prev = NULL;
	int stable = 0;

	positions.positions = NULL;
	positions.num = 0;

	fz_var(positions);
	fz_var(story);
	fz_var(content);

	fz_try(ctx)
	{
		content = fz_new_buffer(ctx, 0 /*capacity*/);
		content_prev = fz_new_buffer(ctx, 0 /*capacity*/);

		/* Iterate until stable. */
		for(;;)
		{
			/* Move <content> to <content_prev> and make <content>
			contain new html from contentfn(). */
			{
				fz_buffer *content_tmp = content;
				content = content_prev;
				content_prev = content_tmp;
			}
			fz_clear_buffer(ctx, content);
			contentfn(ctx, contentfn_ref, &positions, content);

			if (buffers_identical(ctx, content, content_prev))
			{
				/* Content is unchanged, so this is the last iteration and we
				will use <writer> not NULL. */
				stable = 1;
			}

			/* Create story from new content. */
			fz_drop_story(ctx, story);
			story = NULL;
			story = fz_new_story(ctx, content, user_css, em, zip);

			/* Layout the story, gathering toc information as we go. */
			positions_clear(ctx, &positions);
			fz_write_story(
					ctx,
					(stable) ? writer : NULL,
					story,
					rectfn,
					rectfn_ref,
					stabilize_positionfn,
					&positions /*positionfn_ref*/,
					pagefn,
					pagefn_ref
					);

			if (stable)
				break;
		}
	}
	fz_always(ctx)
	{
		fz_drop_story(ctx, story);
		fz_drop_buffer(ctx, content);
		fz_drop_buffer(ctx, content_prev);
		positions_clear(ctx, &positions);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}







mupdf-1.21.1-source/source/html/xml-dom.c

// Copyright (C) 2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "html-imp.h"

#include "string.h"

fz_xml *fz_story_document(fz_context *ctx, fz_story *story)
{
	if (story == NULL || story->dom == NULL)
		return NULL;

	return story->dom;
}

fz_xml *fz_dom_body(fz_context *ctx, fz_xml *dom)
{
	if (dom == NULL)
		return NULL;

	return fz_xml_find_dfs(dom, "body", NULL, NULL);
}

fz_xml *fz_dom_document_element(fz_context *ctx, fz_xml *dom)
{
	if (dom == NULL)
		return NULL;

	while (dom->up)
		dom = dom->up;

	return dom->down;
}

static fz_xml *
doc_pointer(fz_xml *a)
{
	while (a->up)
		a = a->up;

	return a;
}

static void
check_same_doc(fz_context *ctx, fz_xml *a, fz_xml *b)
{
	/* Sanity check: The child and parent must come from the same doc. */
	if (doc_pointer(a) != doc_pointer(b))
		fz_throw(ctx, FZ_ERROR_GENERIC, "Parent and child must be from the same document");
}

/* Helper function to skip forward if we are passed a
 * doc pointer in circumstances where we should not be. */
static fz_xml *
skip_doc_pointer(fz_xml *x)
{
	return (x == NULL || !FZ_DOCUMENT_ITEM(x)) ? x : x->down;
}

static fz_xml *
new_xml_node(fz_context *ctx, fz_xml *dom, const char *tag)
{
	const char *ns;
	fz_xml *xml;
	size_t size;

	dom = doc_pointer(dom);

	/* skip namespace prefix */
	for (ns = tag; *ns; ++ns)
		if (*ns == ':')
			tag = ns + 1;

	size = offsetof(fz_xml, u.node.u.d.name) + ns-tag+1;

	xml = fz_pool_alloc(ctx, dom->u.doc.pool, size);

	memcpy(xml->u.node.u.d.name, tag, ns-tag+1);
	xml->u.node.u.d.atts = NULL;
	xml->down = NULL;
	xml->up = dom;
	xml->u.node.next = NULL;
	xml->u.node.prev = NULL;
#ifdef FZ_XML_SEQ
	/* We don't have sequence numbers here. */
	xml->seq = 0;
#endif

	return xml;
}

static fz_xml *
new_xml_text_node(fz_context *ctx, fz_xml *dom, const char *text)
{
	fz_xml *xml;
	size_t len = text ? strlen(text) : 0;
	size_t size;

	dom = doc_pointer(dom);

	size = offsetof(fz_xml, u.node.u.text) + len + 1;

	xml = fz_pool_alloc(ctx, dom->u.doc.pool, size);

	if (text)
		memcpy(xml->u.node.u.text, text, len);
	xml->u.node.u.text[len] = 0;
	xml->down = MAGIC_TEXT;
	xml->up = dom;
	xml->u.node.next = NULL;
	xml->u.node.prev = NULL;
#ifdef FZ_XML_SEQ
	/* We don't have sequence numbers here. */
	xml->u.node.seq = 0;
#endif

	return xml;
}

static fz_xml *
clone_xml(fz_context *ctx, fz_xml *dom, fz_xml *node)
{
	fz_xml *clone;
	struct attribute **dst;
	struct attribute *attr;
	fz_xml *child, *prev;

	if (dom == NULL || node == NULL)
		return NULL;

	/* Text nodes are simple. No children. */
	if (FZ_TEXT_ITEM(node))
	{
		return new_xml_text_node(ctx, dom, node->u.node.u.text);
	}

	/* Clone a non-text node. */
	clone = new_xml_node(ctx, dom, node->u.node.u.d.name);

	/* Clone the attributes. */
	attr = node->u.node.u.d.atts;
	dst = &clone->u.node.u.d.atts;
	while (attr)
	{
		size_t len = strlen(attr->name) + 1;
		size_t size = offsetof(struct attribute, name) + len;
		struct attribute *a = fz_pool_alloc(ctx, dom->u.doc.pool, size);
		memcpy(a->name, attr->name, len);
		a->next = NULL;
		a->value = NULL;
		if (attr->value)
		{
			a->value = fz_pool_alloc(ctx, dom->u.doc.pool, strlen(attr->value)+1);
			strcpy(a->value, attr->value);
		}
		*dst = a;
		dst = &a->next;
		attr = attr->next;
	}

	/* If we have no children, we're done. */
	if (node->down == NULL)
		return clone;

	/* Copy the first child. */
	clone->down = clone_xml(ctx, dom, node->down);
	clone->down->up = clone;

	/* And then run along all the successive children. */
	prev = clone->down;
	child = node->down->u.node.next;
	while (child)
	{
		prev->u.node.next = clone_xml(ctx, dom, child);
		prev->u.node.prev = prev;
		prev = prev->u.node.next;
		prev->up = clone;
		child = child->u.node.next;
	}

	return clone;
}

fz_xml *fz_dom_clone(fz_context *ctx, fz_xml *elt)
{
	fz_xml *dom;

	if (elt == NULL)
		return NULL;

	/* We shouldn't be passed a document item really, but
	 * cope. */
	if (FZ_DOCUMENT_ITEM(elt))
		elt = elt->down;

	/* Find the document pointer. */
	dom = elt;
	while (dom->up)
		dom = dom->up;

	return clone_xml(ctx, dom, elt);
}

fz_xml *fz_dom_create_element(fz_context *ctx, fz_xml *dom, const char *tag)
{
	if (dom == NULL || tag == NULL)
		return NULL;

	/* We make a new node, unconnected to anything else.
	 * up will stil point to the dom root though. */
	return new_xml_node(ctx, dom, tag);
}

fz_xml *fz_dom_create_text_node(fz_context *ctx, fz_xml *dom, const char *text)
{
	if (dom == NULL || text == NULL)
		return NULL;

	/* We make a new node, unconnected to anything else. */
	return new_xml_text_node(ctx, dom, text);
}

fz_xml *fz_dom_find(fz_context *ctx, fz_xml *elt, const char *tag, const char *att, const char *match)
{
	if (elt == NULL)
		return NULL;

	return fz_xml_find_dfs(elt, tag, att, match);
}

fz_xml *fz_dom_find_next(fz_context *ctx, fz_xml *elt, const char *tag, const char *att, const char *match)
{
	if (elt == NULL)
		return NULL;

	return fz_xml_find_next_dfs(elt, tag, att, match);
}

void fz_dom_append_child(fz_context *ctx, fz_xml *parent, fz_xml *child)
{
	fz_xml *x;

	child = skip_doc_pointer(child);
	parent = skip_doc_pointer(parent);

	if (parent == NULL || child == NULL)
		return;

	check_same_doc(ctx, parent, child);

	/* Sanity checks: We can't add child to parent if parent is
	 * a child of child. */
	x = parent;
	while (x)
	{
		if (x == child)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Can't add a parent to its child.");
		x = x->up;
	}

	/* First unlink child from anywhere it's currently linked in. */
	if (child->u.node.prev)
		child->u.node.prev->u.node.next = child->u.node.next;
	else if (child->up->down == child && !FZ_DOCUMENT_ITEM(child->up))
		child->up->down = child->u.node.next;
	if (child->u.node.next)
		child->u.node.next->u.node.prev = child->u.node.prev;
	child->u.node.next = NULL;
	child->u.node.prev = NULL;

	/* Now find where to insert the child. */
	if (parent->down == NULL)
	{
		/* Insert as first (and only) child. */
		parent->down = child;
	}
	else
	{
		/* Find x, the current last child. */
		x = parent->down;
		while (x->u.node.next)
			x = x->u.node.next;

		/* And insert xchild after that. */
		x->u.node.next = child;
		child->u.node.prev = x;
	}
	child->up = parent;
}

void fz_dom_insert_before(fz_context *ctx, fz_xml *existing, fz_xml *elt)
{
	fz_xml *x;

	existing = skip_doc_pointer(existing);
	elt = skip_doc_pointer(elt);

	if (existing == NULL || elt == NULL)
		return;

	check_same_doc(ctx, existing, elt);

	/* Sanity check: We can't add elt before existing if existing is
	 * a child of elt. */
	x = existing;
	while (x)
	{
		if (x == elt)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Can't add a node before its child.");
		x = x->up;
	}

	/* First unlink elt from anywhere it's currently linked in. */
	if (elt->u.node.prev)
		elt->u.node.prev->u.node.next = elt->u.node.next;
	else if (elt->up && !FZ_DOCUMENT_ITEM(elt->up))
		elt->up->down = elt->u.node.next;
	if (elt->u.node.next)
		elt->u.node.next->u.node.prev = elt->u.node.prev;
	elt->u.node.next = NULL;
	elt->u.node.prev = NULL;
	elt->up = NULL;

	/* Now insert the element */
	elt->u.node.prev = existing->u.node.prev;
	if (elt->u.node.prev)
		elt->u.node.prev->u.node.next = elt;
	else if (existing->up && !FZ_DOCUMENT_ITEM(existing->up))
		existing->up->down = elt;
	elt->u.node.next = existing;
	existing->u.node.prev = elt;
	elt->up = existing->up;
}

void fz_dom_insert_after(fz_context *ctx, fz_xml *existing, fz_xml *elt)
{
	fz_xml *x;

	existing = skip_doc_pointer(existing);
	elt = skip_doc_pointer(elt);

	if (existing == NULL || elt == NULL)
		return;

	check_same_doc(ctx, existing, elt);

	/* Sanity check: We can't add elt before existing if existing is
	 * a child of elt. */
	x = existing;
	while (x)
	{
		if (x == elt)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Can't add a node after its child.");
		x = x->up;
	}

	/* First unlink child from anywhere it's currently linked in. */
	if (elt->u.node.prev)
		elt->u.node.prev->u.node.next = elt->u.node.next;
	else if (elt->up && !FZ_DOCUMENT_ITEM(elt->up))
		elt->up->down = elt->u.node.next;
	if (elt->u.node.next)
		elt->u.node.next->u.node.prev = elt->u.node.prev;
	elt->u.node.next = NULL;
	elt->u.node.prev = NULL;

	/* Now insert the element */
	elt->u.node.next = existing->u.node.next;
	if (elt->u.node.next)
		elt->u.node.next->u.node.prev = elt;
	elt->u.node.prev = existing;
	existing->u.node.next = elt;
	elt->up = existing->up;
}

void fz_dom_remove(fz_context *ctx, fz_xml *elt)
{
	elt = skip_doc_pointer(elt);

	if (elt == NULL)
		return;

	/* Unlink child from anywhere it's currently linked in. */
	if (elt->u.node.prev)
		elt->u.node.prev->u.node.next = elt->u.node.next;
	else if (elt->up && !FZ_DOCUMENT_ITEM(elt))
		elt->up->down = elt->u.node.next;
	if (elt->u.node.next)
		elt->u.node.next->u.node.prev = elt->u.node.prev;
	elt->u.node.next = NULL;
	elt->u.node.prev = NULL;
	elt->up = doc_pointer(elt);
}

fz_xml *fz_dom_first_child(fz_context *ctx, fz_xml *elt)
{
	elt = skip_doc_pointer(elt);

	if (elt == NULL)
		return NULL;

	return elt->down;
}

fz_xml *fz_dom_parent(fz_context *ctx, fz_xml *elt)
{
	elt = skip_doc_pointer(elt);

	if (elt == NULL)
		return NULL;

	if (FZ_DOCUMENT_ITEM(elt->up))
		return NULL;

	return elt->up;
}

fz_xml *fz_dom_next(fz_context *ctx, fz_xml *elt)
{
	elt = skip_doc_pointer(elt);

	if (elt == NULL)
		return NULL;

	return elt->u.node.next;
}

fz_xml *fz_dom_previous(fz_context *ctx, fz_xml *elt)
{
	elt = skip_doc_pointer(elt);

	if (elt == NULL)
		return NULL;

	return elt->u.node.prev;
}

void fz_dom_add_attribute(fz_context *ctx, fz_xml *elt, const char *att, const char *value)
{
	struct attribute *attr;
	size_t len, size;
	char *mvalue = NULL;
	fz_xml *doc;

	elt = skip_doc_pointer(elt);

	if (elt == NULL || att == NULL)
		return;

	if (FZ_TEXT_ITEM(elt))
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot add attributes to text node.");

	/* Move value to being a malloced thing, with the entity parsing done. */
	if (value) {
		char *d;
		const char *s = value;
		d = mvalue = fz_malloc(ctx, strlen(value)+1);

		while (*s)
		{
			if (*s == '&') {
				int c;
				s += xml_parse_entity(&c, s);
				d += fz_runetochar(d, c);
			}
			else
				*d++ = *s++;
		}
		*d = 0;
	}

	/* Do we have an attribute we can reuse? */
	attr = elt->u.node.u.d.atts;
	while (attr)
	{
		if (strcmp(att, attr->name) == 0)
		{
			/* Reuse this one. */
			break;
		}
		attr = attr->next;
	}

	if (attr && attr->value)
	{
		if (mvalue == NULL)
		{
			/* Just rewrite the existing value to be NULL. This
			 * 'leaks' the old value within the pool, so it will
			 * be cleaned up at the end. */
			attr->value = NULL;
			return;
		}
		if (strcmp(mvalue, attr->value) == 0)
		{
			/* Old and new values match. Nothing to change. */
			return;
		}
	}

	doc = doc_pointer(elt);
	/* Move mvalue to be an fz_pool thing. */
	if (mvalue)
	{
		char *tmp;
		fz_try(ctx)
		{
			tmp = fz_pool_alloc(ctx, doc->u.doc.pool, strlen(mvalue)+1);
			strcpy(tmp, mvalue);
		}
		fz_always(ctx)
			fz_free(ctx, mvalue);
		fz_catch(ctx)
			fz_rethrow(ctx);
		mvalue = tmp;
	}

	/* Make a new one and prepend it. */
	len = strlen(att) + 1;
	size = offsetof(struct attribute, name) + len;
	attr = fz_pool_alloc(ctx, doc->u.doc.pool, size);
	memcpy(attr->name, att, len);
	attr->next = elt->u.node.u.d.atts;
	elt->u.node.u.d.atts = attr;
	attr->value = mvalue;
}

void fz_dom_remove_attribute(fz_context *ctx, fz_xml *elt, const char *att)
{
	struct attribute **attr;

	elt = skip_doc_pointer(elt);

	if (elt == NULL || att == NULL)
		return;

	if (FZ_TEXT_ITEM(elt))
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot add attributes to text node.");

	attr = &elt->u.node.u.d.atts;
	while (*attr)
	{
		if (strcmp(att, (*attr)->name) == 0)
		{
			/* Delete this one. */
			/* The old attr/value are 'leaked' within the pool. */
			*attr = (*attr)->next;
			break;
		}
		attr = &(*attr)->next;
	}
}

const char *fz_dom_attribute(fz_context *ctx, fz_xml *elt, const char *att)
{
	struct attribute *attr;

	elt = skip_doc_pointer(elt);

	if (elt == NULL || att == NULL)
		return NULL;

	/* Text nodes don't have attributes. */
	if (FZ_TEXT_ITEM(elt))
		return NULL;

	attr = elt->u.node.u.d.atts;
	while (attr)
	{
		if (strcmp(att, attr->name) == 0)
		{
			/* Found! */
			return attr->value;
		}
	}
	return NULL;
}

const char *fz_dom_get_attribute(fz_context *ctx, fz_xml *elt, int i, const char **att)
{
	struct attribute *attr;

	if (elt == NULL || att == NULL)
	{
		if (att)
			*att = NULL;
		return NULL;
	}

	/* Text nodes don't have attributes. */
	if (FZ_TEXT_ITEM(elt) || i < 0)
	{
		*att = NULL;
		return NULL;
	}

	attr = elt->u.node.u.d.atts;
	while (attr)
	{
		if (i == 0)
		{
			/* Found! */
			*att = attr->name;
			return attr->value;
		}
		i--;
		attr = attr->next;
	}

	*att = NULL;
	return NULL;
}
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/*
These 8x8 icons have been converted from the MIT licensed
https://github.com/iconic/open-iconic
Copyright (c) 2014 Waybury
 */

static const char *icon_comment =
	".09 0 m\n"
	".03 0 0 .04 0 .09 c\n"
	"0 5.9 l\n"
	"0 5.95 .04 6 .09 6 c\n"
	"6 6 l\n"
	"8 8 l\n"
	"8 .08 l\n"
	"8 .02 7.96 -.01 7.91 -.01 c\n"
	".1 -.01 l\n"
	"h\n"
	"f\n";

static const char *icon_key =
	"5.5 0 m\n"
	"4.12 0 3 1.12 3 2.5 c\n"
	"3 2.66 3 2.82 3.03 2.97 c\n"
	"0 6 l\n"
	"0 8 l\n"
	"3 8 l\n"
	"3 6 l\n"
	"5 6 l\n"
	"5 5 l\n"
	"5.03 4.97 l\n"
	"5.18 5 5.34 5 5.5 5 c\n"
	"6.88 5 8 3.88 8 2.5 c\n"
	"8 1.12 6.88 0 5.5 0 c\n"
	"h\n"
	"6 1 m\n"
	"6.55 1 7 1.45 7 2 c\n"
	"7 2.55 6.55 3 6 3 c\n"
	"5.45 3 5 2.55 5 2 c\n"
	"5 1.45 5.45 1 6 1 c\n"
	"h\n"
	"f\n";

static const char *icon_note =
	"0 0 8 1 re\n"
	"0 2 8 1 re\n"
	"0 4 8 1 re\n"
	"0 6 8 1 re\n"
	"f\n";

static const char *icon_help =
	"1 0 0 1 1 0 cm\n"
	"2.47 0 m\n"
	"1.62 0 .99 .26 .59 .66 c\n"
	".19 1.06 .05 1.56 0 1.94 c\n"
	"1 2.07 l\n"
	"1.04 1.82 1.12 1.57 1.31 1.38 c\n"
	"1.50 1.19 1.80 1 2.47 1.00 c\n"
	"3.13 1 3.49 1.16 3.69 1.34 c\n"
	"3.89 1.52 3.97 1.74 3.97 2 c\n"
	"3.97 2.83 3.63 3.06 3.13 3.50 c\n"
	"2.63 3.94 1.97 4.58 1.97 5.75 c\n"
	"1.97 6 l\n"
	"2.97 6 l\n"
	"2.97 5.75 l\n"
	"2.97 4.92 3.28 4.69 3.78 4.25 c\n"
	"4.28 3.81 4.97 3.17 4.97 2 c\n"
	"4.97 1.52 4.80 .98 4.38 .59 c\n"
	"3.95 .20 3.31 0 2.47 .00 c\n"
	"h\n"
	"1.97 7 m\n"
	"1.97 8 l\n"
	"2.97 8 l\n"
	"2.97 7 l\n"
	"1.97 7 l\n"
	"h\n"
	"f\n";

static const char *icon_graph =
	"7.03 0 m\n"
	"4 3 l\n"
	"3 2 l\n"
	"0 5.03 l\n"
	"1 6.03 l\n"
	"3 4 l\n"
	"4 5 l\n"
	"8 1 l\n"
	"7.03 0 l\n"
	"h\n"
	"0 7 m\n"
	"0 8 l\n"
	"8 8 l\n"
	"8 7 l\n"
	"0 7 l\n"
	"h\n"
	"f\n";

static const char *icon_push_pin =
	"1.34 0 m\n"
	".92 .04 .76 .64 1.1 .89 c\n"
	"1.34 1.08 1.65 .97 1.93 1 c\n"
	"2.08 .98 1.96 1.22 2 1.32 c\n"
	"2 1.88 2 2.44 2 3 c\n"
	"1.6 3.01 1.2 2.98 .8 3.02 c\n"
	".35 3.11 -.01 3.54 0 4 c\n"
	"1 4 2 4 3 4 c\n"
	"3 5 3 6 3 7 c\n"
	"3.146 7.33 3.29 7.67 3.44 8 c\n"
	"3.62 7.66 3.83 7.32 4 6.98 c\n"
	"4 5.99 4 4.99 4 4 c\n"
	"5 4 6 4 7 4 c\n"
	"7.02 3.42 6.46 2.94 5.89 3 c\n"
	"5.6 3 5.3 3 5 3 c\n"
	"5 2.33 5 1.67 5 1 c\n"
	"5.30 .98 5.67 1.09 5.89 .81 c\n"
	"6.16 .5 5.89 -.038 5.48 0 c\n"
	"4.15 0 2.83 0 1.5 0 c\n"
	"h\n"
	"f\n";

static const char *icon_paperclip =
	"5 0 m\n"
	"4.49 0 3.98 .21 3.59 .59 c\n"
	".81 3.31 l\n"
	"-.26 4.38 -.26 6.11 .81 7.19 c\n"
	"1.88 8.26 3.61 8.26 4.69 7.19 c\n"
	"5.94 5.94 l\n"
	"5.25 5.25 l\n"
	"4.09 6.38 l\n"
	"4 6.51 l\n"
	"3.31 7.2 2.19 7.2 1.5 6.51 c\n"
	".82 5.83 .84 4.73 1.5 4.04 c\n"
	"4.28 1.29 l\n"
	"4.67 .9 5.32 .9 5.72 1.29 c\n"
	"6.11 1.68 6.09 2.3 5.72 2.7 c\n"
	"3.22 5.17 l\n"
	"3.12 5.27 2.95 5.27 2.84 5.17 c\n"
	"2.74 5.07 2.74 4.9 2.84 4.79 c\n"
	"2.9 4.76 l\n"
	"3.81 3.82 l\n"
	"3.12 3.13 l\n"
	"2.15 4.1 l\n"
	"1.67 4.58 1.67 5.37 2.15 5.85 c\n"
	"2.63 6.33 3.42 6.34 3.9 5.85 c\n"
	"6.4 3.41 l\n"
	"7.18 2.63 7.18 1.37 6.4 .6 c\n"
	"6.01 .21 5.51 .01 4.99 .01 c\n"
	"h\n"
	"f\n";

static const char *icon_tag =
	"0 0 m\n"
	"0 3 l\n"
	"5 8 l\n"
	"8 5 l\n"
	"3 0 l\n"
	"0 0 l\n"
	"h\n"
	"2 1 m\n"
	"2.55 1 3 1.45 3 2 c\n"
	"3 2.55 2.55 3 2 3 c\n"
	"1.45 3 1 2.55 1 2 c\n"
	"1 1.45 1.45 1 2 1 c\n"
	"h\n"
	"f\n";

static const char *icon_speaker =
	"3.34 0 m\n"
	"2 2 l\n"
	"0 2 l\n"
	"0 6 l\n"
	"2 6 l\n"
	"3.34 8 l\n"
	"4 8 l\n"
	"4 0 l\n"
	"3.34 0 l\n"
	"h\n"
	"5 1 m\n"
	"5 2 l\n"
	"5.17 2 5.34 2.02 5.5 2.06 c\n"
	"6.36 2.28 7 3.06 7 4 c\n"
	"7 4.94 6.37 5.72 5.5 5.94 c\n"
	"5.34 5.98 5.17 6 5 6 c\n"
	"5 7 l\n"
	"5.25 7 5.48 6.96 5.72 6.91 c\n"
	"5.75 6.91 l\n"
	"7.05 6.58 8 5.4 8 4 c\n"
	"8 2.6 7.05 1.42 5.75 1.09 c\n"
	"5.52 1.03 5.26 1 5 1 c\n"
	"h\n"
	"5 3 m\n"
	"5 5 l\n"
	"5.09 5 5.18 4.99 5.25 4.97 c\n"
	"5.68 4.86 6 4.46 6 4 c\n"
	"6 3.54 5.69 3.14 5.25 3.03 c\n"
	"5.17 3.01 5.08 3 5 3 c\n"
	"h\n"
	"f\n";

static const char *icon_mic =
	"1 0 0 1 1 0 cm\n"
	"2.91 -.03 m\n"
	"2.49 .03 2.11 .34 2.02 .76 c\n"
	"1.97 1.12 2.01 1.48 2 1.84 c\n"
	"2.01 2.29 1.98 2.73 2.02 3.17 c\n"
	"2.1 3.72 2.68 4.11 3.21 3.98 c\n"
	"3.7 3.89 4.05 3.39 4 2.9 c\n"
	"4 2.21 4.01 1.53 3.99 .84 c\n"
	"3.94 .32 3.43 -.09 2.91 -.03 c\n"
	"h\n"
	".34 2 m\n"
	".1 2.07 -.04 2.34 - 2.58 c\n"
	"-.02 3.18 .03 3.81 .32 4.34 c\n"
	".75 5.18 1.58 5.78 2.5 5.94 c\n"
	"2.5 6.29 2.5 6.65 2.5 7 c\n"
	"2.11 7.01 1.68 6.94 1.36 7.23 c\n"
	"1.14 7.41 .96 7.75 1.02 8 c\n"
	"2.35 8 3.67 8 5 8 c\n"
	"5.02 7.43 4.47 6.94 3.9 7 c\n"
	"3.77 7 3.63 7 3.5 7 c\n"
	"3.5 6.65 3.5 6.29 3.5 5.94 c\n"
	"4.82 5.73 5.92 4.55 5.99 3.21 c\n"
	"5.99 2.93 6.02 2.65 5.98 2.37 c\n"
	"5.91 2.05 5.49 1.89 5.23 2.08 c\n"
	"5.03 2.2 4.97 2.45 5 2.66 c\n"
	"5.02 3.15 4.97 3.66 4.69 4.08 c\n"
	"4.18 4.9 3.05 5.24 2.17 4.82 c\n"
	"1.42 4.5 .94 3.67 1 2.86 c\n"
	".99 2.61 1.05 2.32 .85 2.13 c\n"
	".71 1.99 .52 1.98 .34 2 c\n"
	"h\n"
	"f\n";

static const char *icon_star =
	"4 0 m\n"
	"3 3 l\n"
	"0 3 l\n"
	"2.5 5 l\n"
	"1.5 8 l\n"
	"4 6 l\n"
	"6.5 8 l\n"
	"5.5 5 l\n"
	"8 3 l\n"
	"5 3 l\n"
	"4 0 l\n"
	"h\n"
	"f\n";

/*
These 8x8 icons have been converted from the MIT licensed
https://github.com/michaelampr/jam
Copyright (c) 2017 Michael Amprimo
*/

static const char *icon_insert =
	"8 5 m\n"
	"4 0 l\n"
	"0 5 l\n"
	"f\n";

static const char *icon_new_paragraph =
	"8 8 m\n"
	"4 0 l\n"
	"0 8 l\n"
	"f\n";

static const char *icon_paragraph =
	"7 0 m\n"
	"2 0 l\n"
	"1 0 0 1 0 2 c\n"
	"0 3 1 4 2 4 c\n"
	"3 4 l\n"
	"3 8 l\n"
	"4 8 l\n"
	"4 1 l\n"
	"5 1 l\n"
	"5 8 l\n"
	"6 8 l\n"
	"6 1 l\n"
	"7 1 l\n"
	"f\n";







mupdf-1.21.1-source/source/pdf/cmaps/83pv-RKSJ-H.h

/* This is an automatically generated file. Do not edit. */

/* 83pv-RKSJ-H */

static const pdf_range cmap_83pv_RKSJ_H_ranges[] = {
{0x20,0x7e,0x1},
{0x80,0x80,0x61},
{0xa0,0xdf,0x146},
{0xfd,0xfd,0x98},
{0xfe,0xfe,0xe4},
{0xff,0xff,0x7c},
{0x8140,0x817e,0x279},
{0x8180,0x81ac,0x2b8},
{0x81b8,0x81bf,0x2e5},
{0x81c8,0x81ce,0x2ed},
{0x81da,0x81e8,0x2f4},
{0x81f0,0x81f7,0x303},
{0x81fc,0x81fc,0x30b},
{0x824f,0x8258,0x30c},
{0x8260,0x8279,0x316},
{0x8281,0x829a,0x330},
{0x829f,0x82f1,0x34a},
{0x8340,0x837e,0x39d},
{0x8380,0x8396,0x3dc},
{0x839f,0x83b6,0x3f3},
{0x83bf,0x83d6,0x40b},
{0x8440,0x8460,0x423},
{0x8470,0x847e,0x444},
{0x8480,0x8491,0x453},
{0x849f,0x849f,0x1d37},
{0x84a0,0x84a0,0x1d39},
{0x84a1,0x84a1,0x1d43},
{0x84a2,0x84a2,0x1d47},
{0x84a3,0x84a3,0x1d4f},
{0x84a4,0x84a4,0x1d4b},
{0x84a5,0x84a5,0x1d53},
{0x84a6,0x84a6,0x1d63},
{0x84a7,0x84a7,0x1d5b},
{0x84a8,0x84a8,0x1d6b},
{0x84a9,0x84a9,0x1d73},
{0x84aa,0x84aa,0x1d38},
{0x84ab,0x84ab,0x1d3a},
{0x84ac,0x84ac,0x1d46},
{0x84ad,0x84ad,0x1d4a},
{0x84ae,0x84ae,0x1d52},
{0x84af,0x84af,0x1d4e},
{0x84b0,0x84b0,0x1d5a},
{0x84b1,0x84b1,0x1d6a},
{0x84b2,0x84b2,0x1d62},
{0x84b3,0x84b3,0x1d72},
{0x84b4,0x84b4,0x1d82},
{0x84b5,0x84b5,0x1d57},
{0x84b6,0x84b6,0x1d66},
{0x84b7,0x84b7,0x1d5f},
{0x84b8,0x84b8,0x1d6e},
{0x84b9,0x84b9,0x1d76},
{0x84ba,0x84ba,0x1d54},
{0x84bb,0x84bb,0x1d67},
{0x84bc,0x84bc,0x1d5c},
{0x84bd,0x84bd,0x1d6f},
{0x84be,0x84be,0x1d79},
{0x8540,0x857e,0xe8},
{0x8580,0x8580,0x186},
{0x8581,0x859e,0x128},
{0x859f,0x85dd,0x147},
{0x85de,0x85fc,0x187},
{0x8640,0x867e,0x1a6},
{0x8680,0x8691,0x1e5},
{0x8692,0x8692,0x127},
{0x8693,0x869e,0x1f7},
{0x86a2,0x86ed,0x1d37},
{0x8740,0x875d,0x1d83},
{0x875f,0x8775,0x1da1},
{0x8780,0x878f,0x1db8},
{0x8790,0x8790,0x2fa},
{0x8791,0x8791,0x2f9},
{0x8792,0x8792,0x301},
{0x8793,0x8799,0x1dc8},
{0x879a,0x879a,0x300},
{0x879b,0x879c,0x1dcf},
{0x889f,0x88fc,0x465},
{0x8940,0x897e,0x4c3},
{0x8980,0x89fc,0x502},
{0x8a40,0x8a7e,0x57f},
{0x8a80,0x8afc,0x5be},
{0x8b40,0x8b7e,0x63b},
{0x8b80,0x8bfc,0x67a},
{0x8c40,0x8c7e,0x6f7},
{0x8c80,0x8cfc,0x736},
{0x8d40,0x8d7e,0x7b3},
{0x8d80,0x8dfc,0x7f2},
{0x8e40,0x8e7e,0x86f},
{0x8e80,0x8efc,0x8ae},
{0x8f40,0x8f7e,0x92b},
{0x8f80,0x8ffc,0x96a},
{0x9040,0x907e,0x9e7},
{0x9080,0x90fc,0xa26},
{0x9140,0x917e,0xaa3},
{0x9180,0x91fc,0xae2},
{0x9240,0x927e,0xb5f},
{0x9280,0x92fc,0xb9e},
{0x9340,0x937e,0xc1b},
{0x9380,0x93fc,0xc5a},
{0x9440,0x947e,0xcd7},
{0x9480,0x94fc,0xd16},
{0x9540,0x957e,0xd93},
{0x9580,0x95fc,0xdd2},
{0x9640,0x967e,0xe4f},
{0x9680,0x96fc,0xe8e},
{0x9740,0x977e,0xf0b},
{0x9780,0x97fc,0xf4a},
{0x9840,0x9872,0xfc7},
{0x989f,0x98fc,0xffa},
{0x9940,0x997e,0x1058},
{0x9980,0x99fc,0x1097},
{0x9a40,0x9a7e,0x1114},
{0x9a80,0x9afc,0x1153},
{0x9b40,0x9b7e,0x11d0},
{0x9b80,0x9bfc,0x120f},
{0x9c40,0x9c7e,0x128c},
{0x9c80,0x9cfc,0x12cb},
{0x9d40,0x9d7e,0x1348},
{0x9d80,0x9dfc,0x1387},
{0x9e40,0x9e7e,0x1404},
{0x9e80,0x9efc,0x1443},
{0x9f40,0x9f7e,0x14c0},
{0x9f80,0x9ffc,0x14ff},
{0xe040,0xe07e,0x157c},
{0xe080,0xe0fc,0x15bb},
{0xe140,0xe17e,0x1638},
{0xe180,0xe1fc,0x1677},
{0xe240,0xe27e,0x16f4},
{0xe280,0xe2fc,0x1733},
{0xe340,0xe37e,0x17b0},
{0xe380,0xe3fc,0x17ef},
{0xe440,0xe47e,0x186c},
{0xe480,0xe4fc,0x18ab},
{0xe540,0xe57e,0x1928},
{0xe580,0xe5fc,0x1967},
{0xe640,0xe67e,0x19e4},
{0xe680,0xe6fc,0x1a23},
{0xe740,0xe77e,0x1aa0},
{0xe780,0xe7fc,0x1adf},
{0xe840,0xe87e,0x1b5c},
{0xe880,0xe8fc,0x1b9b},
{0xe940,0xe97e,0x1c18},
{0xe980,0xe9fc,0x1c57},
{0xea40,0xea7e,0x1cd4},
{0xea80,0xeaa2,0x1d13},
{0xeaa3,0xeaa4,0x205c},
{0xeb40,0xeb40,0x279},
{0xeb41,0xeb42,0x1ecf},
{0xeb43,0xeb4f,0x27c},
{0xeb50,0xeb51,0x1ed1},
{0xeb52,0xeb5a,0x28b},
{0xeb5b,0xeb5d,0x1ed3},
{0xeb5e,0xeb5f,0x297},
{0xeb60,0xeb64,0x1ed6},
{0xeb65,0xeb68,0x29e},
{0xeb69,0xeb7a,0x1edb},
{0xeb7b,0xeb7e,0x2b4},
{0xeb80,0xeb80,0x2b8},
{0xeb81,0xeb81,0x1eed},
{0xeb82,0xebac,0x2ba},
{0xebb8,0xebbf,0x2e5},
{0xebc8,0xebce,0x2ed},
{0xebda,0xebe8,0x2f4},
{0xebf0,0xebf7,0x303},
{0xebfc,0xebfc,0x30b},
{0xec4f,0xec58,0x30c},
{0xec60,0xec79,0x316},
{0xec81,0xec9a,0x330},
{0xec9f,0xec9f,0x1eee},
{0xeca0,0xeca0,0x34b},
{0xeca1,0xeca1,0x1eef},
{0xeca2,0xeca2,0x34d},
{0xeca3,0xeca3,0x1ef0},
{0xeca4,0xeca4,0x34f},
{0xeca5,0xeca5,0x1ef1},
{0xeca6,0xeca6,0x351},
{0xeca7,0xeca7,0x1ef2},
{0xeca8,0xecc0,0x353},
{0xecc1,0xecc1,0x1ef3},
{0xecc2,0xece0,0x36d},
{0xece1,0xece1,0x1ef4},
{0xece2,0xece2,0x38d},
{0xece3,0xece3,0x1ef5},
{0xece4,0xece4,0x38f},
{0xece5,0xece5,0x1ef6},
{0xece6,0xeceb,0x391},
{0xecec,0xecec,0x1ef7},
{0xeced,0xecf1,0x398},
{0xed40,0xed40,0x1ef8},
{0xed41,0xed41,0x39e},
{0xed42,0xed42,0x1ef9},
{0xed43,0xed43,0x3a0},
{0xed44,0xed44,0x1efa},
{0xed45,0xed45,0x3a2},
{0xed46,0xed46,0x1efb},
{0xed47,0xed47,0x3a4},
{0xed48,0xed48,0x1efc},
{0xed49,0xed61,0x3a6},
{0xed62,0xed62,0x1efd},
{0xed63,0xed7e,0x3c0},
{0xed80,0xed82,0x3dc},
{0xed83,0xed83,0x1efe},
{0xed84,0xed84,0x3e0},
{0xed85,0xed85,0x1eff},
{0xed86,0xed86,0x3e2},
{0xed87,0xed87,0x1f00},
{0xed88,0xed8d,0x3e4},
{0xed8e,0xed8e,0x1f01},
{0xed8f,0xed94,0x3eb},
{0xed95,0xed96,0x1f02},
{0xed9f,0xedb6,0x3f3},
{0xedbf,0xedd6,0x40b},
{0xee40,0xee5d,0x1d83},
{0xee5f,0xee6e,0x1f04},
{0xee6f,0xee75,0x1db1},
{0xee80,0xee81,0x1f14},
{0xee82,0xee8f,0x1dba},
{0xee90,0xee90,0x2fa},
{0xee91,0xee91,0x2f9},
{0xee92,0xee92,0x301},
{0xee93,0xee99,0x1dc8},
{0xee9a,0xee9a,0x300},
{0xee9b,0xee9c,0x1dcf},
};

static pdf_cmap cmap_83pv_RKSJ_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "83pv-RKSJ-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 5, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8140, 0x9ffc },
		{ 1, 0xa0, 0xdf },
		{ 2, 0xe040, 0xfcfc },
		{ 1, 0xfd, 0xff },
	},
	222, 222, (pdf_range*)cmap_83pv_RKSJ_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/90ms-RKSJ-H.h

/* This is an automatically generated file. Do not edit. */

/* 90ms-RKSJ-H */

static const pdf_range cmap_90ms_RKSJ_H_ranges[] = {
{0x20,0x7d,0xe7},
{0x7e,0x7e,0x277},
{0xa0,0xdf,0x146},
{0x8140,0x817e,0x279},
{0x8180,0x81ac,0x2b8},
{0x81b8,0x81bf,0x2e5},
{0x81c8,0x81ce,0x2ed},
{0x81da,0x81e8,0x2f4},
{0x81f0,0x81f7,0x303},
{0x81fc,0x81fc,0x30b},
{0x824f,0x8258,0x30c},
{0x8260,0x8279,0x316},
{0x8281,0x829a,0x330},
{0x829f,0x82f1,0x34a},
{0x8340,0x837e,0x39d},
{0x8380,0x8396,0x3dc},
{0x839f,0x83b6,0x3f3},
{0x83bf,0x83d6,0x40b},
{0x8440,0x8460,0x423},
{0x8470,0x847e,0x444},
{0x8480,0x8491,0x453},
{0x849f,0x849f,0x1d37},
{0x84a0,0x84a0,0x1d39},
{0x84a1,0x84a1,0x1d43},
{0x84a2,0x84a2,0x1d47},
{0x84a3,0x84a3,0x1d4f},
{0x84a4,0x84a4,0x1d4b},
{0x84a5,0x84a5,0x1d53},
{0x84a6,0x84a6,0x1d63},
{0x84a7,0x84a7,0x1d5b},
{0x84a8,0x84a8,0x1d6b},
{0x84a9,0x84a9,0x1d73},
{0x84aa,0x84aa,0x1d38},
{0x84ab,0x84ab,0x1d3a},
{0x84ac,0x84ac,0x1d46},
{0x84ad,0x84ad,0x1d4a},
{0x84ae,0x84ae,0x1d52},
{0x84af,0x84af,0x1d4e},
{0x84b0,0x84b0,0x1d5a},
{0x84b1,0x84b1,0x1d6a},
{0x84b2,0x84b2,0x1d62},
{0x84b3,0x84b3,0x1d72},
{0x84b4,0x84b4,0x1d82},
{0x84b5,0x84b5,0x1d57},
{0x84b6,0x84b6,0x1d66},
{0x84b7,0x84b7,0x1d5f},
{0x84b8,0x84b8,0x1d6e},
{0x84b9,0x84b9,0x1d76},
{0x84ba,0x84ba,0x1d54},
{0x84bb,0x84bb,0x1d67},
{0x84bc,0x84bc,0x1d5c},
{0x84bd,0x84bd,0x1d6f},
{0x84be,0x84be,0x1d79},
{0x8740,0x875d,0x1d83},
{0x875f,0x8760,0x1da1},
{0x8761,0x8761,0x1f66},
{0x8762,0x8762,0x1da4},
{0x8763,0x8763,0x1f68},
{0x8764,0x8764,0x1da6},
{0x8765,0x8765,0x1f6a},
{0x8766,0x8767,0x1da8},
{0x8768,0x8768,0x1f6c},
{0x8769,0x876a,0x1dab},
{0x876b,0x876b,0x1f6b},
{0x876c,0x876d,0x1dae},
{0x876e,0x876e,0x1f6f},
{0x876f,0x8775,0x1db1},
{0x877e,0x877e,0x2083},
{0x8780,0x8783,0x1db8},
{0x8784,0x8784,0x1f77},
{0x8785,0x878f,0x1dbd},
{0x8790,0x8790,0x2fa},
{0x8791,0x8791,0x2f9},
{0x8792,0x8792,0x301},
{0x8793,0x8799,0x1dc8},
{0x879a,0x879a,0x300},
{0x879b,0x879c,0x1dcf},
{0x889f,0x88fc,0x465},
{0x8940,0x897e,0x4c3},
{0x8980,0x89fc,0x502},
{0x8a40,0x8a7e,0x57f},
{0x8a80,0x8afc,0x5be},
{0x8b40,0x8b7e,0x63b},
{0x8b80,0x8bfc,0x67a},
{0x8c40,0x8c7e,0x6f7},
{0x8c80,0x8cfc,0x736},
{0x8d40,0x8d7e,0x7b3},
{0x8d80,0x8dfc,0x7f2},
{0x8e40,0x8e7e,0x86f},
{0x8e80,0x8efc,0x8ae},
{0x8f40,0x8f7e,0x92b},
{0x8f80,0x8ffc,0x96a},
{0x9040,0x907e,0x9e7},
{0x9080,0x90fc,0xa26},
{0x9140,0x917e,0xaa3},
{0x9180,0x91fc,0xae2},
{0x9240,0x927e,0xb5f},
{0x9280,0x92fc,0xb9e},
{0x9340,0x937e,0xc1b},
{0x9380,0x93fc,0xc5a},
{0x9440,0x947e,0xcd7},
{0x9480,0x94fc,0xd16},
{0x9540,0x957e,0xd93},
{0x9580,0x95fc,0xdd2},
{0x9640,0x967e,0xe4f},
{0x9680,0x96fc,0xe8e},
{0x9740,0x977e,0xf0b},
{0x9780,0x97fc,0xf4a},
{0x9840,0x9872,0xfc7},
{0x989f,0x98fc,0xffa},
{0x9940,0x997e,0x1058},
{0x9980,0x99fc,0x1097},
{0x9a40,0x9a7e,0x1114},
{0x9a80,0x9afc,0x1153},
{0x9b40,0x9b7e,0x11d0},
{0x9b80,0x9bfc,0x120f},
{0x9c40,0x9c7e,0x128c},
{0x9c80,0x9cfc,0x12cb},
{0x9d40,0x9d7e,0x1348},
{0x9d80,0x9dfc,0x1387},
{0x9e40,0x9e7e,0x1404},
{0x9e80,0x9efc,0x1443},
{0x9f40,0x9f7e,0x14c0},
{0x9f80,0x9ffc,0x14ff},
{0xe040,0xe07e,0x157c},
{0xe080,0xe0fc,0x15bb},
{0xe140,0xe17e,0x1638},
{0xe180,0xe1fc,0x1677},
{0xe240,0xe27e,0x16f4},
{0xe280,0xe2fc,0x1733},
{0xe340,0xe37e,0x17b0},
{0xe380,0xe3fc,0x17ef},
{0xe440,0xe47e,0x186c},
{0xe480,0xe4fc,0x18ab},
{0xe540,0xe57e,0x1928},
{0xe580,0xe5fc,0x1967},
{0xe640,0xe67e,0x19e4},
{0xe680,0xe6fc,0x1a23},
{0xe740,0xe77e,0x1aa0},
{0xe780,0xe7fc,0x1adf},
{0xe840,0xe87e,0x1b5c},
{0xe880,0xe8fc,0x1b9b},
{0xe940,0xe97e,0x1c18},
{0xe980,0xe9fc,0x1c57},
{0xea40,0xea7e,0x1cd4},
{0xea80,0xeaa2,0x1d13},
{0xeaa3,0xeaa4,0x205c},
{0xed40,0xed7e,0x20a7},
{0xed80,0xedb3,0x20e6},
{0xedb4,0xedb4,0x7c9},
{0xedb5,0xedfc,0x211a},
{0xee40,0xee7e,0x2162},
{0xee80,0xeeec,0x21a1},
{0xeeef,0xeef8,0x1f9c},
{0xeef9,0xeef9,0x2ef},
{0xeefa,0xeefc,0x1f45},
{0xfa40,0xfa49,0x1f9c},
{0xfa4a,0xfa53,0x1d97},
{0xfa54,0xfa54,0x2ef},
{0xfa55,0xfa57,0x1f45},
{0xfa58,0xfa58,0x1dc2},
{0xfa59,0xfa59,0x1dba},
{0xfa5a,0xfa5a,0x1f77},
{0xfa5b,0xfa5b,0x300},
{0xfa5c,0xfa7e,0x20a7},
{0xfa80,0xfacf,0x20ca},
{0xfad0,0xfad0,0x7c9},
{0xfad1,0xfafc,0x211a},
{0xfb40,0xfb7e,0x2146},
{0xfb80,0xfbfc,0x2185},
{0xfc40,0xfc4b,0x2202},
};

static pdf_cmap cmap_90ms_RKSJ_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "90ms-RKSJ-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 4, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8140, 0x9ffc },
		{ 1, 0xa0, 0xdf },
		{ 2, 0xe040, 0xfcfc },
	},
	171, 171, (pdf_range*)cmap_90ms_RKSJ_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/90ms-RKSJ-V.h

/* This is an automatically generated file. Do not edit. */

/* 90ms-RKSJ-V */

static const pdf_range cmap_90ms_RKSJ_V_ranges[] = {
{0x8141,0x8142,0x1ecf},
{0x8143,0x8143,0x204c},
{0x8144,0x8144,0x2052},
{0x8150,0x8151,0x1ed1},
{0x815b,0x815d,0x1ed3},
{0x8160,0x8164,0x1ed6},
{0x8169,0x817a,0x1edb},
{0x8181,0x8181,0x1eed},
{0x81a8,0x81a8,0x2e3},
{0x81a9,0x81a9,0x2e2},
{0x81aa,0x81ab,0x2e0},
{0x81ac,0x81ac,0x204e},
{0x829f,0x829f,0x1eee},
{0x82a1,0x82a1,0x1eef},
{0x82a3,0x82a3,0x1ef0},
{0x82a5,0x82a5,0x1ef1},
{0x82a7,0x82a7,0x1ef2},
{0x82c1,0x82c1,0x1ef3},
{0x82e1,0x82e1,0x1ef4},
{0x82e3,0x82e3,0x1ef5},
{0x82e5,0x82e5,0x1ef6},
{0x82ec,0x82ec,0x1ef7},
{0x8340,0x8340,0x1ef8},
{0x8342,0x8342,0x1ef9},
{0x8344,0x8344,0x1efa},
{0x8346,0x8346,0x1efb},
{0x8348,0x8348,0x1efc},
{0x8362,0x8362,0x1efd},
{0x8383,0x8383,0x1efe},
{0x8385,0x8385,0x1eff},
{0x8387,0x8387,0x1f00},
{0x838e,0x838e,0x1f01},
{0x8395,0x8396,0x1f02},
{0x849f,0x849f,0x1d39},
{0x84a0,0x84a0,0x1d37},
{0x84a1,0x84a1,0x1d47},
{0x84a2,0x84a2,0x1d4f},
{0x84a3,0x84a3,0x1d4b},
{0x84a4,0x84a4,0x1d43},
{0x84a5,0x84a5,0x1d63},
{0x84a6,0x84a6,0x1d5b},
{0x84a7,0x84a7,0x1d6b},
{0x84a8,0x84a8,0x1d53},
{0x84a9,0x84a9,0x1d73},
{0x84aa,0x84aa,0x1d3a},
{0x84ab,0x84ab,0x1d38},
{0x84ac,0x84ac,0x1d4a},
{0x84ad,0x84ad,0x1d52},
{0x84ae,0x84ae,0x1d4e},
{0x84af,0x84af,0x1d46},
{0x84b0,0x84b0,0x1d6a},
{0x84b1,0x84b1,0x1d62},
{0x84b2,0x84b2,0x1d72},
{0x84b3,0x84b3,0x1d5a},
{0x84b4,0x84b4,0x1d82},
{0x84b5,0x84b5,0x1d66},
{0x84b6,0x84b6,0x1d5f},
{0x84b7,0x84b7,0x1d6e},
{0x84b8,0x84b8,0x1d57},
{0x84b9,0x84b9,0x1d79},
{0x84ba,0x84ba,0x1d67},
{0x84bb,0x84bb,0x1d5c},
{0x84bc,0x84bc,0x1d6f},
{0x84bd,0x84bd,0x1d54},
{0x84be,0x84be,0x1d76},
{0x875f,0x8760,0x1f04},
{0x8761,0x8761,0x2089},
{0x8762,0x8762,0x1f07},
{0x8763,0x8763,0x2093},
{0x8764,0x8764,0x1f09},
{0x8765,0x8765,0x2092},
{0x8766,0x8767,0x1f0b},
{0x8768,0x8768,0x2098},
{0x8769,0x876a,0x1f0e},
{0x876b,0x876b,0x209c},
{0x876c,0x876d,0x1f11},
{0x876e,0x876e,0x209d},
{0x8780,0x8781,0x1f14},
};

static pdf_cmap cmap_90ms_RKSJ_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "90ms-RKSJ-V",
	/* usecmap */ "90ms-RKSJ-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	78, 78, (pdf_range*)cmap_90ms_RKSJ_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/90msp-RKSJ-H.h

/* This is an automatically generated file. Do not edit. */

/* 90msp-RKSJ-H */

static const pdf_range cmap_90msp_RKSJ_H_ranges[] = {
{0x20,0x7e,0x1},
{0xa0,0xdf,0x146},
{0x8140,0x817e,0x279},
{0x8180,0x81ac,0x2b8},
{0x81b8,0x81bf,0x2e5},
{0x81c8,0x81ce,0x2ed},
{0x81da,0x81e8,0x2f4},
{0x81f0,0x81f7,0x303},
{0x81fc,0x81fc,0x30b},
{0x824f,0x8258,0x30c},
{0x8260,0x8279,0x316},
{0x8281,0x829a,0x330},
{0x829f,0x82f1,0x34a},
{0x8340,0x837e,0x39d},
{0x8380,0x8396,0x3dc},
{0x839f,0x83b6,0x3f3},
{0x83bf,0x83d6,0x40b},
{0x8440,0x8460,0x423},
{0x8470,0x847e,0x444},
{0x8480,0x8491,0x453},
{0x849f,0x849f,0x1d37},
{0x84a0,0x84a0,0x1d39},
{0x84a1,0x84a1,0x1d43},
{0x84a2,0x84a2,0x1d47},
{0x84a3,0x84a3,0x1d4f},
{0x84a4,0x84a4,0x1d4b},
{0x84a5,0x84a5,0x1d53},
{0x84a6,0x84a6,0x1d63},
{0x84a7,0x84a7,0x1d5b},
{0x84a8,0x84a8,0x1d6b},
{0x84a9,0x84a9,0x1d73},
{0x84aa,0x84aa,0x1d38},
{0x84ab,0x84ab,0x1d3a},
{0x84ac,0x84ac,0x1d46},
{0x84ad,0x84ad,0x1d4a},
{0x84ae,0x84ae,0x1d52},
{0x84af,0x84af,0x1d4e},
{0x84b0,0x84b0,0x1d5a},
{0x84b1,0x84b1,0x1d6a},
{0x84b2,0x84b2,0x1d62},
{0x84b3,0x84b3,0x1d72},
{0x84b4,0x84b4,0x1d82},
{0x84b5,0x84b5,0x1d57},
{0x84b6,0x84b6,0x1d66},
{0x84b7,0x84b7,0x1d5f},
{0x84b8,0x84b8,0x1d6e},
{0x84b9,0x84b9,0x1d76},
{0x84ba,0x84ba,0x1d54},
{0x84bb,0x84bb,0x1d67},
{0x84bc,0x84bc,0x1d5c},
{0x84bd,0x84bd,0x1d6f},
{0x84be,0x84be,0x1d79},
{0x8740,0x875d,0x1d83},
{0x875f,0x8760,0x1da1},
{0x8761,0x8761,0x1f66},
{0x8762,0x8762,0x1da4},
{0x8763,0x8763,0x1f68},
{0x8764,0x8764,0x1da6},
{0x8765,0x8765,0x1f6a},
{0x8766,0x8767,0x1da8},
{0x8768,0x8768,0x1f6c},
{0x8769,0x876a,0x1dab},
{0x876b,0x876b,0x1f6b},
{0x876c,0x876d,0x1dae},
{0x876e,0x876e,0x1f6f},
{0x876f,0x8775,0x1db1},
{0x877e,0x877e,0x2083},
{0x8780,0x8783,0x1db8},
{0x8784,0x8784,0x1f77},
{0x8785,0x878f,0x1dbd},
{0x8790,0x8790,0x2fa},
{0x8791,0x8791,0x2f9},
{0x8792,0x8792,0x301},
{0x8793,0x8799,0x1dc8},
{0x879a,0x879a,0x300},
{0x879b,0x879c,0x1dcf},
{0x889f,0x88fc,0x465},
{0x8940,0x897e,0x4c3},
{0x8980,0x89fc,0x502},
{0x8a40,0x8a7e,0x57f},
{0x8a80,0x8afc,0x5be},
{0x8b40,0x8b7e,0x63b},
{0x8b80,0x8bfc,0x67a},
{0x8c40,0x8c7e,0x6f7},
{0x8c80,0x8cfc,0x736},
{0x8d40,0x8d7e,0x7b3},
{0x8d80,0x8dfc,0x7f2},
{0x8e40,0x8e7e,0x86f},
{0x8e80,0x8efc,0x8ae},
{0x8f40,0x8f7e,0x92b},
{0x8f80,0x8ffc,0x96a},
{0x9040,0x907e,0x9e7},
{0x9080,0x90fc,0xa26},
{0x9140,0x917e,0xaa3},
{0x9180,0x91fc,0xae2},
{0x9240,0x927e,0xb5f},
{0x9280,0x92fc,0xb9e},
{0x9340,0x937e,0xc1b},
{0x9380,0x93fc,0xc5a},
{0x9440,0x947e,0xcd7},
{0x9480,0x94fc,0xd16},
{0x9540,0x957e,0xd93},
{0x9580,0x95fc,0xdd2},
{0x9640,0x967e,0xe4f},
{0x9680,0x96fc,0xe8e},
{0x9740,0x977e,0xf0b},
{0x9780,0x97fc,0xf4a},
{0x9840,0x9872,0xfc7},
{0x989f,0x98fc,0xffa},
{0x9940,0x997e,0x1058},
{0x9980,0x99fc,0x1097},
{0x9a40,0x9a7e,0x1114},
{0x9a80,0x9afc,0x1153},
{0x9b40,0x9b7e,0x11d0},
{0x9b80,0x9bfc,0x120f},
{0x9c40,0x9c7e,0x128c},
{0x9c80,0x9cfc,0x12cb},
{0x9d40,0x9d7e,0x1348},
{0x9d80,0x9dfc,0x1387},
{0x9e40,0x9e7e,0x1404},
{0x9e80,0x9efc,0x1443},
{0x9f40,0x9f7e,0x14c0},
{0x9f80,0x9ffc,0x14ff},
{0xe040,0xe07e,0x157c},
{0xe080,0xe0fc,0x15bb},
{0xe140,0xe17e,0x1638},
{0xe180,0xe1fc,0x1677},
{0xe240,0xe27e,0x16f4},
{0xe280,0xe2fc,0x1733},
{0xe340,0xe37e,0x17b0},
{0xe380,0xe3fc,0x17ef},
{0xe440,0xe47e,0x186c},
{0xe480,0xe4fc,0x18ab},
{0xe540,0xe57e,0x1928},
{0xe580,0xe5fc,0x1967},
{0xe640,0xe67e,0x19e4},
{0xe680,0xe6fc,0x1a23},
{0xe740,0xe77e,0x1aa0},
{0xe780,0xe7fc,0x1adf},
{0xe840,0xe87e,0x1b5c},
{0xe880,0xe8fc,0x1b9b},
{0xe940,0xe97e,0x1c18},
{0xe980,0xe9fc,0x1c57},
{0xea40,0xea7e,0x1cd4},
{0xea80,0xeaa2,0x1d13},
{0xeaa3,0xeaa4,0x205c},
{0xed40,0xed7e,0x20a7},
{0xed80,0xedb3,0x20e6},
{0xedb4,0xedb4,0x7c9},
{0xedb5,0xedfc,0x211a},
{0xee40,0xee7e,0x2162},
{0xee80,0xeeec,0x21a1},
{0xeeef,0xeef8,0x1f9c},
{0xeef9,0xeef9,0x2ef},
{0xeefa,0xeefc,0x1f45},
{0xfa40,0xfa49,0x1f9c},
{0xfa4a,0xfa53,0x1d97},
{0xfa54,0xfa54,0x2ef},
{0xfa55,0xfa57,0x1f45},
{0xfa58,0xfa58,0x1dc2},
{0xfa59,0xfa59,0x1dba},
{0xfa5a,0xfa5a,0x1f77},
{0xfa5b,0xfa5b,0x300},
{0xfa5c,0xfa7e,0x20a7},
{0xfa80,0xfacf,0x20ca},
{0xfad0,0xfad0,0x7c9},
{0xfad1,0xfafc,0x211a},
{0xfb40,0xfb7e,0x2146},
{0xfb80,0xfbfc,0x2185},
{0xfc40,0xfc4b,0x2202},
};

static pdf_cmap cmap_90msp_RKSJ_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "90msp-RKSJ-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 4, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8140, 0x9ffc },
		{ 1, 0xa0, 0xdf },
		{ 2, 0xe040, 0xfcfc },
	},
	170, 170, (pdf_range*)cmap_90msp_RKSJ_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/90msp-RKSJ-V.h

/* This is an automatically generated file. Do not edit. */

/* 90msp-RKSJ-V */

static const pdf_range cmap_90msp_RKSJ_V_ranges[] = {
{0x8141,0x8142,0x1ecf},
{0x8143,0x8143,0x204c},
{0x8144,0x8144,0x2052},
{0x8150,0x8151,0x1ed1},
{0x815b,0x815d,0x1ed3},
{0x8160,0x8164,0x1ed6},
{0x8169,0x817a,0x1edb},
{0x8181,0x8181,0x1eed},
{0x81a8,0x81a8,0x2e3},
{0x81a9,0x81a9,0x2e2},
{0x81aa,0x81ab,0x2e0},
{0x81ac,0x81ac,0x204e},
{0x829f,0x829f,0x1eee},
{0x82a1,0x82a1,0x1eef},
{0x82a3,0x82a3,0x1ef0},
{0x82a5,0x82a5,0x1ef1},
{0x82a7,0x82a7,0x1ef2},
{0x82c1,0x82c1,0x1ef3},
{0x82e1,0x82e1,0x1ef4},
{0x82e3,0x82e3,0x1ef5},
{0x82e5,0x82e5,0x1ef6},
{0x82ec,0x82ec,0x1ef7},
{0x8340,0x8340,0x1ef8},
{0x8342,0x8342,0x1ef9},
{0x8344,0x8344,0x1efa},
{0x8346,0x8346,0x1efb},
{0x8348,0x8348,0x1efc},
{0x8362,0x8362,0x1efd},
{0x8383,0x8383,0x1efe},
{0x8385,0x8385,0x1eff},
{0x8387,0x8387,0x1f00},
{0x838e,0x838e,0x1f01},
{0x8395,0x8396,0x1f02},
{0x849f,0x849f,0x1d39},
{0x84a0,0x84a0,0x1d37},
{0x84a1,0x84a1,0x1d47},
{0x84a2,0x84a2,0x1d4f},
{0x84a3,0x84a3,0x1d4b},
{0x84a4,0x84a4,0x1d43},
{0x84a5,0x84a5,0x1d63},
{0x84a6,0x84a6,0x1d5b},
{0x84a7,0x84a7,0x1d6b},
{0x84a8,0x84a8,0x1d53},
{0x84a9,0x84a9,0x1d73},
{0x84aa,0x84aa,0x1d3a},
{0x84ab,0x84ab,0x1d38},
{0x84ac,0x84ac,0x1d4a},
{0x84ad,0x84ad,0x1d52},
{0x84ae,0x84ae,0x1d4e},
{0x84af,0x84af,0x1d46},
{0x84b0,0x84b0,0x1d6a},
{0x84b1,0x84b1,0x1d62},
{0x84b2,0x84b2,0x1d72},
{0x84b3,0x84b3,0x1d5a},
{0x84b4,0x84b4,0x1d82},
{0x84b5,0x84b5,0x1d66},
{0x84b6,0x84b6,0x1d5f},
{0x84b7,0x84b7,0x1d6e},
{0x84b8,0x84b8,0x1d57},
{0x84b9,0x84b9,0x1d79},
{0x84ba,0x84ba,0x1d67},
{0x84bb,0x84bb,0x1d5c},
{0x84bc,0x84bc,0x1d6f},
{0x84bd,0x84bd,0x1d54},
{0x84be,0x84be,0x1d76},
{0x875f,0x8760,0x1f04},
{0x8761,0x8761,0x2089},
{0x8762,0x8762,0x1f07},
{0x8763,0x8763,0x2093},
{0x8764,0x8764,0x1f09},
{0x8765,0x8765,0x2092},
{0x8766,0x8767,0x1f0b},
{0x8768,0x8768,0x2098},
{0x8769,0x876a,0x1f0e},
{0x876b,0x876b,0x209c},
{0x876c,0x876d,0x1f11},
{0x876e,0x876e,0x209d},
{0x8780,0x8781,0x1f14},
};

static pdf_cmap cmap_90msp_RKSJ_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "90msp-RKSJ-V",
	/* usecmap */ "90msp-RKSJ-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	78, 78, (pdf_range*)cmap_90msp_RKSJ_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/90pv-RKSJ-H.h

/* This is an automatically generated file. Do not edit. */

/* 90pv-RKSJ-H */

static const pdf_range cmap_90pv_RKSJ_H_ranges[] = {
{0x20,0x7e,0x1},
{0x80,0x80,0x61},
{0xa0,0xdf,0x146},
{0xfd,0xfd,0x98},
{0xfe,0xfe,0xe4},
{0xff,0xff,0x7c},
{0x8140,0x817e,0x279},
{0x8180,0x81ac,0x2b8},
{0x81b8,0x81bf,0x2e5},
{0x81c8,0x81ce,0x2ed},
{0x81da,0x81e8,0x2f4},
{0x81f0,0x81f7,0x303},
{0x81fc,0x81fc,0x30b},
{0x824f,0x8258,0x30c},
{0x8260,0x8279,0x316},
{0x8281,0x829a,0x330},
{0x829f,0x82f1,0x34a},
{0x8340,0x837e,0x39d},
{0x8380,0x8396,0x3dc},
{0x839f,0x83b6,0x3f3},
{0x83bf,0x83d6,0x40b},
{0x8440,0x8460,0x423},
{0x8470,0x847e,0x444},
{0x8480,0x8491,0x453},
{0x849f,0x849f,0x1d37},
{0x84a0,0x84a0,0x1d39},
{0x84a1,0x84a1,0x1d43},
{0x84a2,0x84a2,0x1d47},
{0x84a3,0x84a3,0x1d4f},
{0x84a4,0x84a4,0x1d4b},
{0x84a5,0x84a5,0x1d53},
{0x84a6,0x84a6,0x1d63},
{0x84a7,0x84a7,0x1d5b},
{0x84a8,0x84a8,0x1d6b},
{0x84a9,0x84a9,0x1d73},
{0x84aa,0x84aa,0x1d38},
{0x84ab,0x84ab,0x1d3a},
{0x84ac,0x84ac,0x1d46},
{0x84ad,0x84ad,0x1d4a},
{0x84ae,0x84ae,0x1d52},
{0x84af,0x84af,0x1d4e},
{0x84b0,0x84b0,0x1d5a},
{0x84b1,0x84b1,0x1d6a},
{0x84b2,0x84b2,0x1d62},
{0x84b3,0x84b3,0x1d72},
{0x84b4,0x84b4,0x1d82},
{0x84b5,0x84b5,0x1d57},
{0x84b6,0x84b6,0x1d66},
{0x84b7,0x84b7,0x1d5f},
{0x84b8,0x84b8,0x1d6e},
{0x84b9,0x84b9,0x1d76},
{0x84ba,0x84ba,0x1d54},
{0x84bb,0x84bb,0x1d67},
{0x84bc,0x84bc,0x1d5c},
{0x84bd,0x84bd,0x1d6f},
{0x84be,0x84be,0x1d79},
{0x8540,0x8553,0x1d83},
{0x855e,0x8571,0x1f87},
{0x857c,0x857e,0x205e},
{0x8580,0x8585,0x2061},
{0x8591,0x859a,0x1f7d},
{0x859f,0x85a8,0x1d97},
{0x85a9,0x85aa,0x2021},
{0x85ab,0x85ad,0x2067},
{0x85b3,0x85bc,0x1f9c},
{0x85bd,0x85c1,0x206a},
{0x85db,0x85f4,0x1fb0},
{0x8640,0x8640,0x1db1},
{0x8641,0x8641,0x1ffa},
{0x8642,0x8642,0x1db2},
{0x8643,0x8643,0x1f54},
{0x8644,0x8644,0x1f56},
{0x8645,0x8645,0x206f},
{0x8646,0x8646,0x1db7},
{0x8647,0x8647,0x1f57},
{0x8648,0x8648,0x1db3},
{0x8649,0x8649,0x1f55},
{0x864a,0x864a,0x1db4},
{0x864b,0x864b,0x2070},
{0x864c,0x864d,0x1db5},
{0x864e,0x864e,0x1f65},
{0x864f,0x8655,0x1f58},
{0x8656,0x8656,0x2071},
{0x8657,0x8657,0x1f64},
{0x8658,0x8659,0x1f62},
{0x865a,0x865c,0x1f5f},
{0x865d,0x865d,0x2072},
{0x869b,0x869d,0x1dba},
{0x869e,0x869e,0x2073},
{0x869f,0x869f,0x1f52},
{0x86a0,0x86a1,0x1f50},
{0x86a2,0x86a2,0x1f53},
{0x86a3,0x86a3,0x2013},
{0x86a4,0x86a4,0x2015},
{0x86a5,0x86a5,0x2014},
{0x86a6,0x86a6,0x2016},
{0x86b3,0x86b3,0x1f7a},
{0x86b4,0x86b4,0x1f78},
{0x86b5,0x86b5,0x2074},
{0x86c7,0x86ca,0x201b},
{0x86cb,0x86ce,0x2075},
{0x86cf,0x86cf,0x1f4e},
{0x86d0,0x86d0,0x1f4d},
{0x86d1,0x86d1,0x1f4c},
{0x86d2,0x86d2,0x1f4b},
{0x86d3,0x86d6,0x200e},
{0x8740,0x8746,0x2005},
{0x8747,0x8747,0x1fd6},
{0x8748,0x8748,0x200c},
{0x8749,0x8749,0x1fd1},
{0x874a,0x874a,0x1fca},
{0x874b,0x874b,0x1dc4},
{0x874c,0x874c,0x1fd7},
{0x874d,0x874d,0x1dc2},
{0x874e,0x874e,0x1fd2},
{0x874f,0x874f,0x1fcd},
{0x8750,0x8750,0x1dc3},
{0x8751,0x8751,0x1fd5},
{0x8752,0x8752,0x1fd3},
{0x8753,0x8753,0x1fcf},
{0x8754,0x8754,0x1fd4},
{0x8755,0x8755,0x1fd0},
{0x8756,0x8757,0x1fcb},
{0x8758,0x8758,0x1fce},
{0x8791,0x8792,0x207d},
{0x8793,0x8797,0x1dbd},
{0x8798,0x8798,0x1fda},
{0x8799,0x8799,0x1fe5},
{0x879a,0x879a,0x207f},
{0x879b,0x879b,0x1fde},
{0x879c,0x879c,0x1fff},
{0x879d,0x879d,0x2080},
{0x879e,0x879e,0x201f},
{0x879f,0x879f,0x1da1},
{0x87a0,0x87a0,0x1f66},
{0x87a1,0x87a1,0x1da4},
{0x87a2,0x87a2,0x1da2},
{0x87a3,0x87a3,0x1f67},
{0x87a4,0x87a4,0x1ff7},
{0x87a5,0x87a6,0x2087},
{0x87a7,0x87a7,0x1f6a},
{0x87a8,0x87a8,0x1da8},
{0x87a9,0x87aa,0x1f68},
{0x87ab,0x87ab,0x1da6},
{0x87ac,0x87ac,0x1da9},
{0x87ad,0x87ad,0x1daf},
{0x87ae,0x87ae,0x1f6e},
{0x87af,0x87af,0x1f6c},
{0x87b0,0x87b0,0x1dab},
{0x87b1,0x87b1,0x1f6d},
{0x87b2,0x87b2,0x1f6b},
{0x87b3,0x87b3,0x1dac},
{0x87b4,0x87b4,0x1f6f},
{0x87b5,0x87b5,0x1dae},
{0x87bd,0x87bd,0x1f70},
{0x87be,0x87bf,0x1f73},
{0x87c0,0x87c1,0x1f71},
{0x87e5,0x87e7,0x1dc5},
{0x87e8,0x87e8,0x2083},
{0x87fa,0x87fa,0x1f76},
{0x87fb,0x87fc,0x2081},
{0x8840,0x8840,0x1dc8},
{0x8841,0x8842,0x1dcd},
{0x8854,0x8855,0x1db8},
{0x8868,0x8868,0x1f16},
{0x886a,0x886d,0x2079},
{0x889f,0x88fc,0x465},
{0x8940,0x897e,0x4c3},
{0x8980,0x89fc,0x502},
{0x8a40,0x8a7e,0x57f},
{0x8a80,0x8afc,0x5be},
{0x8b40,0x8b7e,0x63b},
{0x8b80,0x8bfc,0x67a},
{0x8c40,0x8c7e,0x6f7},
{0x8c80,0x8cfc,0x736},
{0x8d40,0x8d7e,0x7b3},
{0x8d80,0x8dfc,0x7f2},
{0x8e40,0x8e7e,0x86f},
{0x8e80,0x8efc,0x8ae},
{0x8f40,0x8f7e,0x92b},
{0x8f80,0x8ffc,0x96a},
{0x9040,0x907e,0x9e7},
{0x9080,0x90fc,0xa26},
{0x9140,0x917e,0xaa3},
{0x9180,0x91fc,0xae2},
{0x9240,0x927e,0xb5f},
{0x9280,0x92fc,0xb9e},
{0x9340,0x937e,0xc1b},
{0x9380,0x93fc,0xc5a},
{0x9440,0x947e,0xcd7},
{0x9480,0x94fc,0xd16},
{0x9540,0x957e,0xd93},
{0x9580,0x95fc,0xdd2},
{0x9640,0x967e,0xe4f},
{0x9680,0x96fc,0xe8e},
{0x9740,0x977e,0xf0b},
{0x9780,0x97fc,0xf4a},
{0x9840,0x9872,0xfc7},
{0x989f,0x98fc,0xffa},
{0x9940,0x997e,0x1058},
{0x9980,0x99fc,0x1097},
{0x9a40,0x9a7e,0x1114},
{0x9a80,0x9afc,0x1153},
{0x9b40,0x9b7e,0x11d0},
{0x9b80,0x9bfc,0x120f},
{0x9c40,0x9c7e,0x128c},
{0x9c80,0x9cfc,0x12cb},
{0x9d40,0x9d7e,0x1348},
{0x9d80,0x9dfc,0x1387},
{0x9e40,0x9e7e,0x1404},
{0x9e80,0x9efc,0x1443},
{0x9f40,0x9f7e,0x14c0},
{0x9f80,0x9ffc,0x14ff},
{0xe040,0xe07e,0x157c},
{0xe080,0xe0fc,0x15bb},
{0xe140,0xe17e,0x1638},
{0xe180,0xe1fc,0x1677},
{0xe240,0xe27e,0x16f4},
{0xe280,0xe2fc,0x1733},
{0xe340,0xe37e,0x17b0},
{0xe380,0xe3fc,0x17ef},
{0xe440,0xe47e,0x186c},
{0xe480,0xe4fc,0x18ab},
{0xe540,0xe57e,0x1928},
{0xe580,0xe5fc,0x1967},
{0xe640,0xe67e,0x19e4},
{0xe680,0xe6fc,0x1a23},
{0xe740,0xe77e,0x1aa0},
{0xe780,0xe7fc,0x1adf},
{0xe840,0xe87e,0x1b5c},
{0xe880,0xe8fc,0x1b9b},
{0xe940,0xe97e,0x1c18},
{0xe980,0xe9fc,0x1c57},
{0xea40,0xea7e,0x1cd4},
{0xea80,0xeaa2,0x1d13},
{0xeaa3,0xeaa4,0x205c},
{0xeb41,0xeb42,0x1ecf},
{0xeb50,0xeb51,0x1ed1},
{0xeb5b,0xeb5d,0x1ed3},
{0xeb60,0xeb64,0x1ed6},
{0xeb69,0xeb7a,0x1edb},
{0xeb81,0xeb81,0x1eed},
{0xec9f,0xec9f,0x1eee},
{0xeca1,0xeca1,0x1eef},
{0xeca3,0xeca3,0x1ef0},
{0xeca5,0xeca5,0x1ef1},
{0xeca7,0xeca7,0x1ef2},
{0xecc1,0xecc1,0x1ef3},
{0xece1,0xece1,0x1ef4},
{0xece3,0xece3,0x1ef5},
{0xece5,0xece5,0x1ef6},
{0xecec,0xecec,0x1ef7},
{0xed40,0xed40,0x1ef8},
{0xed42,0xed42,0x1ef9},
{0xed44,0xed44,0x1efa},
{0xed46,0xed46,0x1efb},
{0xed48,0xed48,0x1efc},
{0xed62,0xed62,0x1efd},
{0xed83,0xed83,0x1efe},
{0xed85,0xed85,0x1eff},
{0xed87,0xed87,0x1f00},
{0xed8e,0xed8e,0x1f01},
{0xed95,0xed96,0x1f02},
};

static pdf_cmap cmap_90pv_RKSJ_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "90pv-RKSJ-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 5, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8140, 0x9ffc },
		{ 1, 0xa0, 0xdf },
		{ 2, 0xe040, 0xfcfc },
		{ 1, 0xfd, 0xff },
	},
	263, 263, (pdf_range*)cmap_90pv_RKSJ_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/Add-RKSJ-H.h

/* This is an automatically generated file. Do not edit. */

/* Add-RKSJ-H */

static const pdf_range cmap_Add_RKSJ_H_ranges[] = {
{0x20,0x7e,0xe7},
{0xa0,0xdf,0x146},
{0x8140,0x817e,0x279},
{0x8180,0x81ac,0x2b8},
{0x81b8,0x81bf,0x2e5},
{0x81c8,0x81ce,0x2ed},
{0x81da,0x81e8,0x2f4},
{0x81f0,0x81f7,0x303},
{0x81fc,0x81fc,0x30b},
{0x824f,0x8258,0x30c},
{0x8260,0x8279,0x316},
{0x8281,0x829a,0x330},
{0x829f,0x82f1,0x34a},
{0x82f2,0x82f4,0x1f16},
{0x8340,0x837e,0x39d},
{0x8380,0x8396,0x3dc},
{0x839f,0x83b6,0x3f3},
{0x83bf,0x83d6,0x40b},
{0x8440,0x8460,0x423},
{0x8470,0x847e,0x444},
{0x8480,0x8491,0x453},
{0x849f,0x849f,0x1d37},
{0x84a0,0x84a0,0x1d39},
{0x84a1,0x84a1,0x1d43},
{0x84a2,0x84a2,0x1d47},
{0x84a3,0x84a3,0x1d4f},
{0x84a4,0x84a4,0x1d4b},
{0x84a5,0x84a5,0x1d53},
{0x84a6,0x84a6,0x1d63},
{0x84a7,0x84a7,0x1d5b},
{0x84a8,0x84a8,0x1d6b},
{0x84a9,0x84a9,0x1d73},
{0x84aa,0x84aa,0x1d38},
{0x84ab,0x84ab,0x1d3a},
{0x84ac,0x84ac,0x1d46},
{0x84ad,0x84ad,0x1d4a},
{0x84ae,0x84ae,0x1d52},
{0x84af,0x84af,0x1d4e},
{0x84b0,0x84b0,0x1d5a},
{0x84b1,0x84b1,0x1d6a},
{0x84b2,0x84b2,0x1d62},
{0x84b3,0x84b3,0x1d72},
{0x84b4,0x84b4,0x1d82},
{0x84b5,0x84b5,0x1d57},
{0x84b6,0x84b6,0x1d66},
{0x84b7,0x84b7,0x1d5f},
{0x84b8,0x84b8,0x1d6e},
{0x84b9,0x84b9,0x1d76},
{0x84ba,0x84ba,0x1d54},
{0x84bb,0x84bb,0x1d67},
{0x84bc,0x84bc,0x1d5c},
{0x84bd,0x84bd,0x1d6f},
{0x84be,0x84be,0x1d79},
{0x889f,0x889f,0x465},
{0x88a0,0x88a0,0x1dd1},
{0x88a1,0x88af,0x467},
{0x88b0,0x88b0,0x1f19},
{0x88b1,0x88b8,0x477},
{0x88b9,0x88b9,0x1dd2},
{0x88ba,0x88eb,0x480},
{0x88ec,0x88ec,0x1dd3},
{0x88ed,0x88ee,0x4b3},
{0x88ef,0x88ef,0x1f1a},
{0x88f0,0x88f0,0x4b6},
{0x88f1,0x88f1,0x1dd4},
{0x88f2,0x88f9,0x4b8},
{0x88fa,0x88fa,0x1dd5},
{0x88fb,0x88fc,0x4c1},
{0x8940,0x8948,0x4c3},
{0x8949,0x8949,0x1dd6},
{0x894a,0x8951,0x4cd},
{0x8952,0x8952,0x1f1b},
{0x8953,0x8953,0x4d6},
{0x8954,0x8954,0x1dd7},
{0x8955,0x8957,0x4d8},
{0x8958,0x8958,0x1f1c},
{0x8959,0x895b,0x4dc},
{0x895c,0x895c,0x1dda},
{0x895d,0x8960,0x4e0},
{0x8961,0x8961,0x1ddb},
{0x8962,0x897e,0x4e5},
{0x8980,0x898a,0x502},
{0x898b,0x898b,0x1ddc},
{0x898c,0x89a5,0x50e},
{0x89a6,0x89a6,0x1ddd},
{0x89a7,0x89a7,0x529},
{0x89a8,0x89a8,0x1dde},
{0x89a9,0x89dd,0x52b},
{0x89de,0x89de,0x1ddf},
{0x89df,0x89e4,0x561},
{0x89e5,0x89e5,0x1f1d},
{0x89e6,0x89f7,0x568},
{0x89f8,0x89f8,0x1de0},
{0x89f9,0x89fc,0x57b},
{0x8a40,0x8a40,0x57f},
{0x8a41,0x8a41,0x1de2},
{0x8a42,0x8a7e,0x581},
{0x8a80,0x8a8a,0x5be},
{0x8a8b,0x8a8b,0x1de4},
{0x8a8c,0x8a92,0x5ca},
{0x8a93,0x8a93,0x1de5},
{0x8a94,0x8a99,0x5d2},
{0x8a9a,0x8a9a,0x1de6},
{0x8a9b,0x8abf,0x5d9},
{0x8ac0,0x8ac0,0x1de7},
{0x8ac1,0x8aca,0x5ff},
{0x8acb,0x8acb,0x1de8},
{0x8acc,0x8ae2,0x60a},
{0x8ae3,0x8ae3,0x1de9},
{0x8ae4,0x8afc,0x622},
{0x8b40,0x8b49,0x63b},
{0x8b4a,0x8b4a,0x1dea},
{0x8b4b,0x8b5e,0x646},
{0x8b5f,0x8b5f,0x1deb},
{0x8b60,0x8b7e,0x65b},
{0x8b80,0x8b81,0x67a},
{0x8b82,0x8b82,0x1f1e},
{0x8b83,0x8b87,0x67d},
{0x8b88,0x8b88,0x1f1f},
{0x8b89,0x8b9f,0x683},
{0x8ba0,0x8ba0,0x1dec},
{0x8ba1,0x8ba7,0x69b},
{0x8ba8,0x8ba8,0x1ded},
{0x8ba9,0x8bbf,0x6a3},
{0x8bc0,0x8bc0,0x1f20},
{0x8bc1,0x8bcc,0x6bb},
{0x8bcd,0x8bcd,0x1dee},
{0x8bce,0x8bea,0x6c8},
{0x8beb,0x8beb,0x1def},
{0x8bec,0x8bf1,0x6e6},
{0x8bf2,0x8bf2,0x1df0},
{0x8bf3,0x8bf8,0x6ed},
{0x8bf9,0x8bf9,0x1df1},
{0x8bfa,0x8bfa,0x6f4},
{0x8bfb,0x8bfb,0x1df2},
{0x8bfc,0x8bfc,0x6f6},
{0x8c40,0x8c55,0x6f7},
{0x8c56,0x8c56,0x1df4},
{0x8c57,0x8c70,0x70e},
{0x8c71,0x8c71,0x1df7},
{0x8c72,0x8c7e,0x729},
{0x8c80,0x8c90,0x736},
{0x8c91,0x8c91,0x1dfa},
{0x8c92,0x8c9c,0x748},
{0x8c9d,0x8c9d,0x1f21},
{0x8c9e,0x8c9e,0x1dfc},
{0x8c9f,0x8cb1,0x755},
{0x8cb2,0x8cb2,0x1dfd},
{0x8cb3,0x8cbe,0x769},
{0x8cbf,0x8cbf,0x1dfe},
{0x8cc0,0x8cfc,0x776},
{0x8d40,0x8d49,0x7b3},
{0x8d4a,0x8d4a,0x1dff},
{0x8d4b,0x8d7e,0x7be},
{0x8d80,0x8d8c,0x7f2},
{0x8d8d,0x8d8d,0x1e02},
{0x8d8e,0x8d93,0x800},
{0x8d94,0x8d94,0x1e03},
{0x8d95,0x8d98,0x807},
{0x8d99,0x8d99,0x1e04},
{0x8d9a,0x8dd0,0x80c},
{0x8dd1,0x8dd1,0x1e05},
{0x8dd2,0x8de4,0x844},
{0x8de5,0x8de5,0x1e06},
{0x8de6,0x8df1,0x858},
{0x8df2,0x8df2,0x1e07},
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{0xec86,0xec86,0x1dab},
{0xec87,0xec88,0x1f6c},
{0xec89,0xec89,0x1daf},
{0xec8a,0xec90,0x1f6e},
{0xec94,0xec99,0x1f75},
{0xec9a,0xec9a,0x1dba},
{0xec9b,0xec9b,0x1f7b},
{0xec9e,0xec9e,0x1f7c},
{0xeca7,0xecb0,0x1f7d},
{0xecb2,0xecc5,0x1f87},
{0xecc7,0xecda,0x1d83},
{0xecdb,0xecdb,0x1f9b},
{0xecdc,0xece5,0x1d97},
{0xece9,0xecfc,0x1f9c},
{0xed40,0xed59,0x1fb0},
{0xed64,0xed64,0x1f16},
{0xed68,0xed69,0x1fca},
{0xed6a,0xed6a,0x1dc4},
{0xed6b,0xed6d,0x1fcc},
{0xed6e,0xed6e,0x1dc3},
{0xed6f,0xed73,0x1fcf},
{0xed74,0xed74,0x1dc2},
{0xed75,0xed78,0x1fd4},
{0xed7c,0xed7e,0x1fd8},
{0xed80,0xed8a,0x1fdb},
{0xed8f,0xed9e,0x1fe6},
{0xef40,0xef41,0x1ecf},
{0xef42,0xef42,0x204c},
{0xef43,0xef43,0x2052},
{0xef44,0xef4d,0x1ed1},
{0xef4e,0xef4e,0x205a},
{0xef4f,0xef4f,0x2053},
{0xef50,0xef50,0x2058},
{0xef51,0xef51,0x2055},
{0xef52,0xef63,0x1edb},
{0xef64,0xef79,0x1eee},
{0xef7a,0xef7b,0x2048},
{0xef8d,0xef90,0x2e0},
{0xef91,0xef94,0x1ff6},
};

static pdf_cmap cmap_Add_RKSJ_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "Add-RKSJ-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 4, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8140, 0x9ffc },
		{ 1, 0xa0, 0xdf },
		{ 2, 0xe040, 0xfcfc },
	},
	635, 635, (pdf_range*)cmap_Add_RKSJ_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/Add-RKSJ-V.h

/* This is an automatically generated file. Do not edit. */

/* Add-RKSJ-V */

static const pdf_range cmap_Add_RKSJ_V_ranges[] = {
{0x8141,0x8142,0x1ecf},
{0x8143,0x8143,0x204c},
{0x8144,0x8144,0x2052},
{0x8150,0x8151,0x1ed1},
{0x815b,0x815d,0x1ed3},
{0x8160,0x8164,0x1ed6},
{0x8165,0x8165,0x205a},
{0x8166,0x8166,0x2053},
{0x8167,0x8167,0x2058},
{0x8168,0x8168,0x2055},
{0x8169,0x817a,0x1edb},
{0x829f,0x829f,0x1eee},
{0x82a1,0x82a1,0x1eef},
{0x82a3,0x82a3,0x1ef0},
{0x82a5,0x82a5,0x1ef1},
{0x82a7,0x82a7,0x1ef2},
{0x82c1,0x82c1,0x1ef3},
{0x82e1,0x82e1,0x1ef4},
{0x82e3,0x82e3,0x1ef5},
{0x82e5,0x82e5,0x1ef6},
{0x82ec,0x82ec,0x1ef7},
{0x82f3,0x82f4,0x2048},
{0x8340,0x8340,0x1ef8},
{0x8342,0x8342,0x1ef9},
{0x8344,0x8344,0x1efa},
{0x8346,0x8346,0x1efb},
{0x8348,0x8348,0x1efc},
{0x8362,0x8362,0x1efd},
{0x8383,0x8383,0x1efe},
{0x8385,0x8385,0x1eff},
{0x8387,0x8387,0x1f00},
{0x838e,0x838e,0x1f01},
{0x8395,0x8396,0x1f02},
{0xec78,0xec78,0x1f07},
{0xec79,0xec79,0x1f04},
{0xec7a,0xec7a,0x2089},
{0xec7b,0xec7b,0x1f05},
{0xec7c,0xec7c,0x208a},
{0xec7d,0xec7e,0x2093},
{0xec80,0xec80,0x1f09},
{0xec81,0xec81,0x2092},
{0xec82,0xec82,0x1f0b},
{0xec83,0xec83,0x1f0f},
{0xec84,0xec84,0x209c},
{0xec85,0xec85,0x1f11},
{0xec86,0xec86,0x1f0e},
{0xec87,0xec87,0x2098},
{0xec88,0xec88,0x209b},
{0xec89,0xec89,0x1f12},
{0xec8a,0xec8a,0x2097},
{0xec8b,0xec8c,0x209d},
{0xec8d,0xec8d,0x20a6},
{0xec8e,0xec8e,0x20a5},
{0xec8f,0xec8f,0x20a1},
{0xec90,0xec90,0x20a4},
{0xec95,0xec95,0x2084},
{0xef92,0xef92,0x208d},
};

static pdf_cmap cmap_Add_RKSJ_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "Add-RKSJ-V",
	/* usecmap */ "Add-RKSJ-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	57, 57, (pdf_range*)cmap_Add_RKSJ_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/Adobe-CNS1-UCS2.h

/* This is an automatically generated file. Do not edit. */

/* Adobe-CNS1-UCS2 */

static const pdf_range cmap_Adobe_CNS1_UCS2_ranges[] = {
{0x0,0x0,0xfffd},
{0x1,0x5f,0x20},
{0x60,0x60,0xa9},
{0x61,0x61,0x2122},
{0x62,0x62,0x2026},
{0x63,0x63,0x3000},
{0x64,0x64,0xff0c},
{0x65,0x66,0x3001},
{0x67,0x67,0xff0e},
{0x68,0x68,0x2027},
{0x69,0x69,0xff1b},
{0x6a,0x6a,0xff1a},
{0x6b,0x6b,0xff1f},
{0x6c,0x6c,0xff01},
{0x6d,0x6d,0xfe30},
{0x6e,0x6e,0x22ef},
{0x6f,0x6f,0x2025},
{0x70,0x72,0xfe50},
{0x73,0x73,0xb7},
{0x74,0x77,0xfe54},
{0x78,0x78,0xff5c},
{0x79,0x79,0x2013},
{0x7a,0x7a,0xfe31},
{0x7b,0x7b,0x2014},
{0x7c,0x7c,0xfffd},
{0x7d,0x7d,0xfffd},
{0x7e,0x7e,0xfffd},
{0x7f,0x7f,0xfffd},
{0x80,0x81,0xff08},
{0x82,0x83,0xfe35},
{0x84,0x84,0xff5b},
{0x85,0x85,0xff5d},
{0x86,0x87,0xfe37},
{0x88,0x89,0x3014},
{0x8a,0x8b,0xfe39},
{0x8c,0x8d,0x3010},
{0x8e,0x8f,0xfe3b},
{0x90,0x91,0x300a},
{0x92,0x93,0xfe3d},
{0x94,0x95,0x3008},
{0x96,0x97,0xfe3f},
{0x98,0x99,0x300c},
{0x9a,0x9b,0xfe41},
{0x9c,0x9d,0x300e},
{0x9e,0x9f,0xfe43},
{0xa0,0xa5,0xfe59},
{0xa6,0xa7,0x2018},
{0xa8,0xa9,0x201c},
{0xaa,0xab,0x301d},
{0xac,0xac,0x2035},
{0xad,0xad,0x2032},
{0xae,0xae,0xff03},
{0xaf,0xaf,0xff06},
{0xb0,0xb0,0xff0a},
{0xb1,0xb1,0x203b},
{0xb2,0xb2,0xa7},
{0xb3,0xb3,0x3003},
{0xb4,0xb4,0x25cb},
{0xb5,0xb5,0x25cf},
{0xb6,0xb6,0x25b3},
{0xb7,0xb7,0x25b2},
{0xb8,0xb8,0x25ce},
{0xb9,0xb9,0x2606},
{0xba,0xba,0x2605},
{0xbb,0xbb,0x25c7},
{0xbc,0xbc,0x25c6},
{0xbd,0xbd,0x25a1},
{0xbe,0xbe,0x25a0},
{0xbf,0xbf,0x25bd},
{0xc0,0xc0,0x25bc},
{0xc1,0xc1,0x32a3},
{0xc2,0xc2,0x2105},
{0xc3,0xc3,0x203e},
{0xc4,0xc4,0xffe3},
{0xc5,0xc5,0xff3f},
{0xc6,0xc6,0x2cd},
{0xc7,0xc8,0xfe49},
{0xc9,0xca,0xfe4d},
{0xcb,0xcc,0xfe4b},
{0xcd,0xcf,0xfe5f},
{0xd0,0xd0,0xff0b},
{0xd1,0xd1,0xff0d},
{0xd2,0xd2,0xd7},
{0xd3,0xd3,0xf7},
{0xd4,0xd4,0xb1},
{0xd5,0xd5,0x221a},
{0xd6,0xd6,0xff1c},
{0xd7,0xd7,0xff1e},
{0xd8,0xd8,0xff1d},
{0xd9,0xda,0x2266},
{0xdb,0xdb,0x2260},
{0xdc,0xdc,0x221e},
{0xdd,0xdd,0x2252},
{0xde,0xde,0x2261},
{0xdf,0xe3,0xfe62},
{0xe4,0xe4,0x223c},
{0xe5,0xe6,0x2229},
{0xe7,0xe7,0x22a5},
{0xe8,0xe8,0x2220},
{0xe9,0xe9,0x221f},
{0xea,0xea,0x22bf},
{0xeb,0xeb,0x33d2},
{0xec,0xec,0x33d1},
{0xed,0xed,0x222b},
{0xee,0xee,0x222e},
{0xef,0xef,0x2235},
{0xf0,0xf0,0x2234},
{0xf1,0xf1,0x2640},
{0xf2,0xf2,0x2642},
{0xf3,0xf3,0x2295},
{0xf4,0xf4,0x2609},
{0xf5,0xf5,0x2191},
{0xf6,0xf6,0x2193},
{0xf7,0xf7,0x2192},
{0xf8,0xf8,0x2190},
{0xf9,0xfa,0x2196},
{0xfb,0xfb,0x2199},
{0xfc,0xfc,0x2198},
{0xfd,0xfd,0x2225},
{0xfe,0xfe,0x2223},
{0xff,0xff,0xff0f},
{0x100,0x100,0xff3c},
{0x101,0x101,0xff0f},
{0x102,0x102,0xff3c},
{0x103,0x103,0xff04},
{0x104,0x104,0xa5},
{0x105,0x105,0x3012},
{0x106,0x107,0xa2},
{0x108,0x108,0xff05},
{0x109,0x109,0xff20},
{0x10a,0x10a,0x2103},
{0x10b,0x10b,0x2109},
{0x10c,0x10e,0xfe69},
{0x10f,0x10f,0x33d5},
{0x110,0x112,0x339c},
{0x113,0x113,0x33ce},
{0x114,0x114,0x33a1},
{0x115,0x116,0x338e},
{0x117,0x117,0x33c4},
{0x118,0x118,0xb0},
{0x119,0x119,0x5159},
{0x11a,0x11a,0x515b},
{0x11b,0x11b,0x515e},
{0x11c,0x11c,0x515d},
{0x11d,0x11d,0x5161},
{0x11e,0x11e,0x5163},
{0x11f,0x11f,0x55e7},
{0x120,0x120,0x74e9},
{0x121,0x121,0x7cce},
{0x122,0x129,0x2581},
{0x12a,0x12a,0x258f},
{0x12b,0x12b,0x258e},
{0x12c,0x12c,0x258d},
{0x12d,0x12d,0x258c},
{0x12e,0x12e,0x258b},
{0x12f,0x12f,0x258a},
{0x130,0x130,0x2589},
{0x131,0x131,0x253c},
{0x132,0x132,0x2534},
{0x133,0x133,0x252c},
{0x134,0x134,0x2524},
{0x135,0x135,0x251c},
{0x136,0x136,0x2594},
{0x137,0x137,0x2500},
{0x138,0x138,0x2502},
{0x139,0x139,0x2595},
{0x13a,0x13a,0x250c},
{0x13b,0x13b,0x2510},
{0x13c,0x13c,0x2514},
{0x13d,0x13d,0x2518},
{0x13e,0x13f,0x256d},
{0x140,0x140,0x2570},
{0x141,0x141,0x256f},
{0x142,0x142,0x2550},
{0x143,0x143,0x255e},
{0x144,0x144,0x256a},
{0x145,0x145,0x2561},
{0x146,0x147,0x25e2},
{0x148,0x148,0x25e5},
{0x149,0x149,0x25e4},
{0x14a,0x14c,0x2571},
{0x14d,0x156,0xff10},
{0x157,0x160,0x2160},
{0x161,0x169,0x3021},
{0x16a,0x16a,0x3038},
{0x16b,0x16b,0x5344},
{0x16c,0x16c,0x303a},
{0x16d,0x186,0xff21},
{0x187,0x1a0,0xff41},
{0x1a1,0x1b1,0x391},
{0x1b2,0x1b8,0x3a3},
{0x1b9,0x1c9,0x3b1},
{0x1ca,0x1d0,0x3c3},
{0x1d1,0x1f5,0x3105},
{0x1f6,0x1f6,0x2d9},
{0x1f7,0x1f7,0x2ca},
{0x1f8,0x1f8,0x2c7},
{0x1f9,0x1f9,0x2cb},
{0x1fa,0x203,0x2460},
{0x204,0x20d,0x2474},
{0x20e,0x217,0x2170},
{0x218,0x218,0x4e28},
{0x219,0x219,0x4e36},
{0x21a,0x21a,0x4e3f},
{0x21b,0x21b,0x4e85},
{0x21c,0x21c,0x4ea0},
{0x21d,0x21d,0x5182},
{0x21e,0x21e,0x5196},
{0x21f,0x21f,0x51ab},
{0x220,0x220,0x52f9},
{0x221,0x221,0x5338},
{0x222,0x222,0x5369},
{0x223,0x223,0x53b6},
{0x224,0x224,0x5902},
{0x225,0x225,0x5b80},
{0x226,0x226,0x5ddb},
{0x227,0x227,0x5e7a},
{0x228,0x228,0x5e7f},
{0x229,0x229,0x5ef4},
{0x22a,0x22a,0x5f50},
{0x22b,0x22b,0x5f61},
{0x22c,0x22c,0x6534},
{0x22d,0x22d,0x65e0},
{0x22e,0x22e,0x7592},
{0x22f,0x22f,0x7676},
{0x230,0x230,0x8fb5},
{0x231,0x231,0x96b6},
{0x232,0x251,0x2400},
{0x252,0x252,0x2421},
{0x253,0x253,0x4e00},
{0x254,0x254,0x4e59},
{0x255,0x255,0x4e01},
{0x256,0x256,0x4e03},
{0x257,0x257,0x4e43},
{0x258,0x258,0x4e5d},
{0x259,0x259,0x4e86},
{0x25a,0x25a,0x4e8c},
{0x25b,0x25b,0x4eba},
{0x25c,0x25c,0x513f},
{0x25d,0x25d,0x5165},
{0x25e,0x25e,0x516b},
{0x25f,0x25f,0x51e0},
{0x260,0x261,0x5200},
{0x262,0x262,0x529b},
{0x263,0x263,0x5315},
{0x264,0x264,0x5341},
{0x265,0x265,0x535c},
{0x266,0x266,0x53c8},
{0x267,0x267,0x4e09},
{0x268,0x268,0x4e0b},
{0x269,0x269,0x4e08},
{0x26a,0x26a,0x4e0a},
{0x26b,0x26b,0x4e2b},
{0x26c,0x26c,0x4e38},
{0x26d,0x26d,0x51e1},
{0x26e,0x26e,0x4e45},
{0x26f,0x26f,0x4e48},
{0x270,0x270,0x4e5f},
{0x271,0x271,0x4e5e},
{0x272,0x272,0x4e8e},
{0x273,0x273,0x4ea1},
{0x274,0x274,0x5140},
{0x275,0x275,0x5203},
{0x276,0x276,0x52fa},
{0x277,0x277,0x5343},
{0x278,0x278,0x53c9},
{0x279,0x279,0x53e3},
{0x27a,0x27a,0x571f},
{0x27b,0x27b,0x58eb},
{0x27c,0x27c,0x5915},
{0x27d,0x27d,0x5927},
{0x27e,0x27e,0x5973},
{0x27f,0x280,0x5b50},
{0x281,0x281,0x5b53},
{0x282,0x282,0x5bf8},
{0x283,0x283,0x5c0f},
{0x284,0x284,0x5c22},
{0x285,0x285,0x5c38},
{0x286,0x286,0x5c71},
{0x287,0x287,0x5ddd},
{0x288,0x288,0x5de5},
{0x289,0x28b,0x5df1},
{0x28c,0x28c,0x5dfe},
{0x28d,0x28d,0x5e72},
{0x28e,0x28e,0x5efe},
{0x28f,0x28f,0x5f0b},
{0x290,0x290,0x5f13},
{0x291,0x291,0x624d},
{0x292,0x292,0x4e11},
{0x293,0x293,0x4e10},
{0x294,0x294,0x4e0d},
{0x295,0x295,0x4e2d},
{0x296,0x296,0x4e30},
{0x297,0x297,0x4e39},
{0x298,0x298,0x4e4b},
{0x299,0x299,0x5c39},
{0x29a,0x29a,0x4e88},
{0x29b,0x29b,0x4e91},
{0x29c,0x29c,0x4e95},
{0x29d,0x29d,0x4e92},
{0x29e,0x29e,0x4e94},
{0x29f,0x29f,0x4ea2},
{0x2a0,0x2a0,0x4ec1},
{0x2a1,0x2a1,0x4ec0},
{0x2a2,0x2a2,0x4ec3},
{0x2a3,0x2a4,0x4ec6},
{0x2a5,0x2a5,0x4ecd},
{0x2a6,0x2a7,0x4eca},
{0x2a8,0x2a8,0x4ec4},
{0x2a9,0x2a9,0x5143},
{0x2aa,0x2aa,0x5141},
{0x2ab,0x2ab,0x5167},
{0x2ac,0x2ad,0x516d},
{0x2ae,0x2ae,0x516c},
{0x2af,0x2af,0x5197},
{0x2b0,0x2b0,0x51f6},
{0x2b1,0x2b3,0x5206},
{0x2b4,0x2b4,0x52fb},
{0x2b5,0x2b6,0x52fe},
{0x2b7,0x2b7,0x5316},
{0x2b8,0x2b8,0x5339},
{0x2b9,0x2b9,0x5348},
{0x2ba,0x2ba,0x5347},
{0x2bb,0x2bb,0x5345},
{0x2bc,0x2bc,0x535e},
{0x2bd,0x2bd,0x5384},
{0x2be,0x2be,0x53cb},
{0x2bf,0x2bf,0x53ca},
{0x2c0,0x2c0,0x53cd},
{0x2c1,0x2c1,0x58ec},
{0x2c2,0x2c2,0x5929},
{0x2c3,0x2c3,0x592b},
{0x2c4,0x2c4,0x592a},
{0x2c5,0x2c5,0x592d},
{0x2c6,0x2c6,0x5b54},
{0x2c7,0x2c7,0x5c11},
{0x2c8,0x2c8,0x5c24},
{0x2c9,0x2c9,0x5c3a},
{0x2ca,0x2ca,0x5c6f},
{0x2cb,0x2cb,0x5df4},
{0x2cc,0x2cc,0x5e7b},
{0x2cd,0x2cd,0x5eff},
{0x2ce,0x2cf,0x5f14},
{0x2d0,0x2d0,0x5fc3},
{0x2d1,0x2d1,0x6208},
{0x2d2,0x2d2,0x6236},
{0x2d3,0x2d3,0x624b},
{0x2d4,0x2d4,0x624e},
{0x2d5,0x2d5,0x652f},
{0x2d6,0x2d6,0x6587},
{0x2d7,0x2d7,0x6597},
{0x2d8,0x2d8,0x65a4},
{0x2d9,0x2d9,0x65b9},
{0x2da,0x2da,0x65e5},
{0x2db,0x2db,0x66f0},
{0x2dc,0x2dc,0x6708},
{0x2dd,0x2dd,0x6728},
{0x2de,0x2de,0x6b20},
{0x2df,0x2df,0x6b62},
{0x2e0,0x2e0,0x6b79},
{0x2e1,0x2e1,0x6bcb},
{0x2e2,0x2e2,0x6bd4},
{0x2e3,0x2e3,0x6bdb},
{0x2e4,0x2e4,0x6c0f},
{0x2e5,0x2e5,0x6c34},
{0x2e6,0x2e6,0x706b},
{0x2e7,0x2e7,0x722a},
{0x2e8,0x2e8,0x7236},
{0x2e9,0x2e9,0x723b},
{0x2ea,0x2ea,0x7247},
{0x2eb,0x2eb,0x7259},
{0x2ec,0x2ec,0x725b},
{0x2ed,0x2ed,0x72ac},
{0x2ee,0x2ee,0x738b},
{0x2ef,0x2ef,0x4e19},
{0x2f0,0x2f0,0x4e16},
{0x2f1,0x2f1,0x4e15},
{0x2f2,0x2f2,0x4e14},
{0x2f3,0x2f3,0x4e18},
{0x2f4,0x2f4,0x4e3b},
{0x2f5,0x2f5,0x4e4d},
{0x2f6,0x2f6,0x4e4f},
{0x2f7,0x2f7,0x4e4e},
{0x2f8,0x2f8,0x4ee5},
{0x2f9,0x2f9,0x4ed8},
{0x2fa,0x2fd,0x4ed4},
{0x2fe,0x2ff,0x4ee3},
{0x300,0x300,0x4ed9},
{0x301,0x301,0x4ede},
{0x302,0x302,0x5145},
{0x303,0x303,0x5144},
{0x304,0x305,0x5189},
{0x306,0x306,0x51ac},
{0x307,0x308,0x51f9},
{0x309,0x309,0x51f8},
{0x30a,0x30a,0x520a},
{0x30b,0x30b,0x52a0},
{0x30c,0x30c,0x529f},
{0x30d,0x30e,0x5305},
{0x30f,0x30f,0x5317},
{0x310,0x310,0x531d},
{0x311,0x311,0x4edf},
{0x312,0x312,0x534a},
{0x313,0x313,0x5349},
{0x314,0x314,0x5361},
{0x315,0x315,0x5360},
{0x316,0x316,0x536f},
{0x317,0x317,0x536e},
{0x318,0x318,0x53bb},
{0x319,0x319,0x53ef},
{0x31a,0x31a,0x53e4},
{0x31b,0x31b,0x53f3},
{0x31c,0x31c,0x53ec},
{0x31d,0x31d,0x53ee},
{0x31e,0x31e,0x53e9},
{0x31f,0x31f,0x53e8},
{0x320,0x320,0x53fc},
{0x321,0x321,0x53f8},
{0x322,0x322,0x53f5},
{0x323,0x323,0x53eb},
{0x324,0x324,0x53e6},
{0x325,0x325,0x53ea},
{0x326,0x326,0x53f2},
{0x327,0x327,0x53f1},
{0x328,0x328,0x53f0},
{0x329,0x329,0x53e5},
{0x32a,0x32a,0x53ed},
{0x32b,0x32b,0x53fb},
{0x32c,0x32c,0x56db},
{0x32d,0x32d,0x56da},
{0x32e,0x32e,0x5916},
{0x32f,0x32f,0x592e},
{0x330,0x330,0x5931},
{0x331,0x331,0x5974},
{0x332,0x332,0x5976},
{0x333,0x333,0x5b55},
{0x334,0x334,0x5b83},
{0x335,0x335,0x5c3c},
{0x336,0x336,0x5de8},
{0x337,0x337,0x5de7},
{0x338,0x338,0x5de6},
{0x339,0x33a,0x5e02},
{0x33b,0x33b,0x5e73},
{0x33c,0x33c,0x5e7c},
{0x33d,0x33d,0x5f01},
{0x33e,0x33e,0x5f18},
{0x33f,0x33f,0x5f17},
{0x340,0x340,0x5fc5},
{0x341,0x341,0x620a},
{0x342,0x343,0x6253},
{0x344,0x344,0x6252},
{0x345,0x345,0x6251},
{0x346,0x346,0x65a5},
{0x347,0x347,0x65e6},
{0x348,0x348,0x672e},
{0x349,0x349,0x672c},
{0x34a,0x34b,0x672a},
{0x34c,0x34c,0x672d},
{0x34d,0x34d,0x6b63},
{0x34e,0x34e,0x6bcd},
{0x34f,0x34f,0x6c11},
{0x350,0x350,0x6c10},
{0x351,0x351,0x6c38},
{0x352,0x352,0x6c41},
{0x353,0x353,0x6c40},
{0x354,0x354,0x6c3e},
{0x355,0x355,0x72af},
{0x356,0x356,0x7384},
{0x357,0x357,0x7389},
{0x358,0x358,0x74dc},
{0x359,0x359,0x74e6},
{0x35a,0x35a,0x7518},
{0x35b,0x35b,0x751f},
{0x35c,0x35d,0x7528},
{0x35e,0x361,0x7530},
{0x362,0x362,0x758b},
{0x363,0x363,0x767d},
{0x364,0x364,0x76ae},
{0x365,0x365,0x76bf},
{0x366,0x366,0x76ee},
{0x367,0x367,0x77db},
{0x368,0x368,0x77e2},
{0x369,0x369,0x77f3},
{0x36a,0x36a,0x793a},
{0x36b,0x36b,0x79be},
{0x36c,0x36c,0x7a74},
{0x36d,0x36d,0x7acb},
{0x36e,0x36f,0x4e1e},
{0x370,0x371,0x4e52},
{0x372,0x372,0x4e69},
{0x373,0x373,0x4e99},
{0x374,0x374,0x4ea4},
{0x375,0x375,0x4ea6},
{0x376,0x376,0x4ea5},
{0x377,0x377,0x4eff},
{0x378,0x378,0x4f09},
{0x379,0x379,0x4f19},
{0x37a,0x37a,0x4f0a},
{0x37b,0x37b,0x4f15},
{0x37c,0x37c,0x4f0d},
{0x37d,0x37e,0x4f10},
{0x37f,0x37f,0x4f0f},
{0x380,0x380,0x4ef2},
{0x381,0x381,0x4ef6},
{0x382,0x382,0x4efb},
{0x383,0x383,0x4ef0},
{0x384,0x384,0x4ef3},
{0x385,0x385,0x4efd},
{0x386,0x386,0x4f01},
{0x387,0x387,0x4f0b},
{0x388,0x388,0x5149},
{0x389,0x389,0x5147},
{0x38a,0x38a,0x5146},
{0x38b,0x38b,0x5148},
{0x38c,0x38c,0x5168},
{0x38d,0x38d,0x5171},
{0x38e,0x38e,0x518d},
{0x38f,0x38f,0x51b0},
{0x390,0x390,0x5217},
{0x391,0x392,0x5211},
{0x393,0x393,0x520e},
{0x394,0x394,0x5216},
{0x395,0x395,0x52a3},
{0x396,0x396,0x5308},
{0x397,0x397,0x5321},
{0x398,0x398,0x5320},
{0x399,0x39a,0x5370},
{0x39b,0x39b,0x5409},
{0x39c,0x39c,0x540f},
{0x39d,0x39d,0x540c},
{0x39e,0x39e,0x540a},
{0x39f,0x39f,0x5410},
{0x3a0,0x3a0,0x5401},
{0x3a1,0x3a1,0x540b},
{0x3a2,0x3a2,0x5404},
{0x3a3,0x3a3,0x5411},
{0x3a4,0x3a4,0x540d},
{0x3a5,0x3a5,0x5408},
{0x3a6,0x3a6,0x5403},
{0x3a7,0x3a7,0x540e},
{0x3a8,0x3a8,0x5406},
{0x3a9,0x3a9,0x5412},
{0x3aa,0x3aa,0x56e0},
{0x3ab,0x3ab,0x56de},
{0x3ac,0x3ac,0x56dd},
{0x3ad,0x3ad,0x5733},
{0x3ae,0x3ae,0x5730},
{0x3af,0x3af,0x5728},
{0x3b0,0x3b0,0x572d},
{0x3b1,0x3b1,0x572c},
{0x3b2,0x3b2,0x572f},
{0x3b3,0x3b3,0x5729},
{0x3b4,0x3b5,0x5919},
{0x3b6,0x3b7,0x5937},
{0x3b8,0x3b8,0x5984},
{0x3b9,0x3b9,0x5978},
{0x3ba,0x3ba,0x5983},
{0x3bb,0x3bb,0x597d},
{0x3bc,0x3bc,0x5979},
{0x3bd,0x3bd,0x5982},
{0x3be,0x3be,0x5981},
{0x3bf,0x3c0,0x5b57},
{0x3c1,0x3c2,0x5b87},
{0x3c3,0x3c3,0x5b85},
{0x3c4,0x3c4,0x5b89},
{0x3c5,0x3c5,0x5bfa},
{0x3c6,0x3c6,0x5c16},
{0x3c7,0x3c7,0x5c79},
{0x3c8,0x3c8,0x5dde},
{0x3c9,0x3c9,0x5e06},
{0x3ca,0x3ca,0x5e76},
{0x3cb,0x3cb,0x5e74},
{0x3cc,0x3cc,0x5f0f},
{0x3cd,0x3cd,0x5f1b},
{0x3ce,0x3ce,0x5fd9},
{0x3cf,0x3cf,0x5fd6},
{0x3d0,0x3d0,0x620e},
{0x3d1,0x3d2,0x620c},
{0x3d3,0x3d3,0x6210},
{0x3d4,0x3d4,0x6263},
{0x3d5,0x3d5,0x625b},
{0x3d6,0x3d6,0x6258},
{0x3d7,0x3d7,0x6536},
{0x3d8,0x3d8,0x65e9},
{0x3d9,0x3d9,0x65e8},
{0x3da,0x3db,0x65ec},
{0x3dc,0x3dd,0x66f2},
{0x3de,0x3de,0x6709},
{0x3df,0x3df,0x673d},
{0x3e0,0x3e0,0x6734},
{0x3e1,0x3e1,0x6731},
{0x3e2,0x3e2,0x6735},
{0x3e3,0x3e3,0x6b21},
{0x3e4,0x3e4,0x6b64},
{0x3e5,0x3e5,0x6b7b},
{0x3e6,0x3e6,0x6c16},
{0x3e7,0x3e7,0x6c5d},
{0x3e8,0x3e8,0x6c57},
{0x3e9,0x3e9,0x6c59},
{0x3ea,0x3eb,0x6c5f},
{0x3ec,0x3ec,0x6c50},
{0x3ed,0x3ed,0x6c55},
{0x3ee,0x3ee,0x6c61},
{0x3ef,0x3ef,0x6c5b},
{0x3f0,0x3f1,0x6c4d},
{0x3f2,0x3f2,0x7070},
{0x3f3,0x3f3,0x725f},
{0x3f4,0x3f4,0x725d},
{0x3f5,0x3f5,0x767e},
{0x3f6,0x3f6,0x7af9},
{0x3f7,0x3f7,0x7c73},
{0x3f8,0x3f8,0x7cf8},
{0x3f9,0x3f9,0x7f36},
{0x3fa,0x3fa,0x7f8a},
{0x3fb,0x3fb,0x7fbd},
{0x3fc,0x3fc,0x8001},
{0x3fd,0x3fd,0x8003},
{0x3fe,0x3fe,0x800c},
{0x3ff,0x3ff,0x8012},
{0x400,0x400,0x8033},
{0x401,0x401,0x807f},
{0x402,0x402,0x8089},
{0x403,0x404,0x808b},
{0x405,0x405,0x81e3},
{0x406,0x406,0x81ea},
{0x407,0x407,0x81f3},
{0x408,0x408,0x81fc},
{0x409,0x409,0x820c},
{0x40a,0x40a,0x821b},
{0x40b,0x40b,0x821f},
{0x40c,0x40c,0x826e},
{0x40d,0x40d,0x8272},
{0x40e,0x40e,0x827e},
{0x40f,0x40f,0x866b},
{0x410,0x410,0x8840},
{0x411,0x411,0x884c},
{0x412,0x412,0x8863},
{0x413,0x413,0x897f},
{0x414,0x414,0x9621},
{0x415,0x415,0x4e32},
{0x416,0x416,0x4ea8},
{0x417,0x417,0x4f4d},
{0x418,0x418,0x4f4f},
{0x419,0x419,0x4f47},
{0x41a,0x41a,0x4f57},
{0x41b,0x41b,0x4f5e},
{0x41c,0x41c,0x4f34},
{0x41d,0x41d,0x4f5b},
{0x41e,0x41e,0x4f55},
{0x41f,0x41f,0x4f30},
{0x420,0x421,0x4f50},
{0x422,0x422,0x4f3d},
{0x423,0x423,0x4f3a},
{0x424,0x424,0x4f38},
{0x425,0x425,0x4f43},
{0x426,0x426,0x4f54},
{0x427,0x427,0x4f3c},
{0x428,0x428,0x4f46},
{0x429,0x429,0x4f63},
{0x42a,0x42a,0x4f5c},
{0x42b,0x42b,0x4f60},
{0x42c,0x42c,0x4f2f},
{0x42d,0x42d,0x4f4e},
{0x42e,0x42e,0x4f36},
{0x42f,0x42f,0x4f59},
{0x430,0x430,0x4f5d},
{0x431,0x431,0x4f48},
{0x432,0x432,0x4f5a},
{0x433,0x433,0x514c},
{0x434,0x434,0x514b},
{0x435,0x435,0x514d},
{0x436,0x436,0x5175},
{0x437,0x438,0x51b6},
{0x439,0x439,0x5225},
{0x43a,0x43a,0x5224},
{0x43b,0x43c,0x5229},
{0x43d,0x43d,0x5228},
{0x43e,0x43e,0x52ab},
{0x43f,0x440,0x52a9},
{0x441,0x441,0x52ac},
{0x442,0x442,0x5323},
{0x443,0x443,0x5373},
{0x444,0x444,0x5375},
{0x445,0x445,0x541d},
{0x446,0x446,0x542d},
{0x447,0x447,0x541e},
{0x448,0x448,0x543e},
{0x449,0x449,0x5426},
{0x44a,0x44a,0x544e},
{0x44b,0x44b,0x5427},
{0x44c,0x44c,0x5446},
{0x44d,0x44d,0x5443},
{0x44e,0x44e,0x5433},
{0x44f,0x44f,0x5448},
{0x450,0x450,0x5442},
{0x451,0x451,0x541b},
{0x452,0x452,0x5429},
{0x453,0x453,0x544a},
{0x454,0x454,0x5439},
{0x455,0x455,0x543b},
{0x456,0x456,0x5438},
{0x457,0x457,0x542e},
{0x458,0x459,0x5435},
{0x45a,0x45a,0x5420},
{0x45b,0x45b,0x543c},
{0x45c,0x45c,0x5440},
{0x45d,0x45d,0x5431},
{0x45e,0x45e,0x542b},
{0x45f,0x45f,0x541f},
{0x460,0x460,0x542c},
{0x461,0x461,0x56ea},
{0x462,0x462,0x56f0},
{0x463,0x463,0x56e4},
{0x464,0x464,0x56eb},
{0x465,0x465,0x574a},
{0x466,0x466,0x5751},
{0x467,0x467,0x5740},
{0x468,0x468,0x574d},
{0x469,0x469,0x5747},
{0x46a,0x46a,0x574e},
{0x46b,0x46b,0x573e},
{0x46c,0x46c,0x5750},
{0x46d,0x46d,0x574f},
{0x46e,0x46e,0x573b},
{0x46f,0x46f,0x58ef},
{0x470,0x470,0x593e},
{0x471,0x471,0x599d},
{0x472,0x472,0x5992},
{0x473,0x473,0x59a8},
{0x474,0x474,0x599e},
{0x475,0x475,0x59a3},
{0x476,0x476,0x5999},
{0x477,0x477,0x5996},
{0x478,0x478,0x598d},
{0x479,0x479,0x59a4},
{0x47a,0x47a,0x5993},
{0x47b,0x47b,0x598a},
{0x47c,0x47c,0x59a5},
{0x47d,0x47d,0x5b5d},
{0x47e,0x47e,0x5b5c},
{0x47f,0x480,0x5b5a},
{0x481,0x481,0x5b8c},
{0x482,0x482,0x5b8b},
{0x483,0x483,0x5b8f},
{0x484,0x484,0x5c2c},
{0x485,0x486,0x5c40},
{0x487,0x487,0x5c3f},
{0x488,0x488,0x5c3e},
{0x489,0x48a,0x5c90},
{0x48b,0x48b,0x5c94},
{0x48c,0x48c,0x5c8c},
{0x48d,0x48d,0x5deb},
{0x48e,0x48e,0x5e0c},
{0x48f,0x48f,0x5e8f},
{0x490,0x490,0x5e87},
{0x491,0x491,0x5e8a},
{0x492,0x492,0x5ef7},
{0x493,0x493,0x5f04},
{0x494,0x494,0x5f1f},
{0x495,0x495,0x5f64},
{0x496,0x496,0x5f62},
{0x497,0x497,0x5f77},
{0x498,0x498,0x5f79},
{0x499,0x499,0x5fd8},
{0x49a,0x49a,0x5fcc},
{0x49b,0x49b,0x5fd7},
{0x49c,0x49c,0x5fcd},
{0x49d,0x49d,0x5ff1},
{0x49e,0x49e,0x5feb},
{0x49f,0x49f,0x5ff8},
{0x4a0,0x4a0,0x5fea},
{0x4a1,0x4a1,0x6212},
{0x4a2,0x4a2,0x6211},
{0x4a3,0x4a3,0x6284},
{0x4a4,0x4a4,0x6297},
{0x4a5,0x4a5,0x6296},
{0x4a6,0x4a6,0x6280},
{0x4a7,0x4a7,0x6276},
{0x4a8,0x4a8,0x6289},
{0x4a9,0x4a9,0x626d},
{0x4aa,0x4aa,0x628a},
{0x4ab,0x4ab,0x627c},
{0x4ac,0x4ac,0x627e},
{0x4ad,0x4ad,0x6279},
{0x4ae,0x4ae,0x6273},
{0x4af,0x4af,0x6292},
{0x4b0,0x4b0,0x626f},
{0x4b1,0x4b1,0x6298},
{0x4b2,0x4b2,0x626e},
{0x4b3,0x4b3,0x6295},
{0x4b4,0x4b4,0x6293},
{0x4b5,0x4b5,0x6291},
{0x4b6,0x4b6,0x6286},
{0x4b7,0x4b7,0x6539},
{0x4b8,0x4b8,0x653b},
{0x4b9,0x4b9,0x6538},
{0x4ba,0x4ba,0x65f1},
{0x4bb,0x4bb,0x66f4},
{0x4bc,0x4bc,0x675f},
{0x4bd,0x4c0,0x674e},
{0x4c1,0x4c1,0x675c},
{0x4c2,0x4c2,0x6756},
{0x4c3,0x4c3,0x675e},
{0x4c4,0x4c4,0x6749},
{0x4c5,0x4c5,0x6746},
{0x4c6,0x4c6,0x6760},
{0x4c7,0x4c7,0x6753},
{0x4c8,0x4c8,0x6757},
{0x4c9,0x4c9,0x6b65},
{0x4ca,0x4ca,0x6bcf},
{0x4cb,0x4cb,0x6c42},
{0x4cc,0x4cc,0x6c5e},
{0x4cd,0x4cd,0x6c99},
{0x4ce,0x4ce,0x6c81},
{0x4cf,0x4d0,0x6c88},
{0x4d1,0x4d1,0x6c85},
{0x4d2,0x4d2,0x6c9b},
{0x4d3,0x4d3,0x6c6a},
{0x4d4,0x4d4,0x6c7a},
{0x4d5,0x4d5,0x6c90},
{0x4d6,0x4d6,0x6c70},
{0x4d7,0x4d7,0x6c8c},
{0x4d8,0x4d8,0x6c68},
{0x4d9,0x4d9,0x6c96},
{0x4da,0x4da,0x6c92},
{0x4db,0x4db,0x6c7d},
{0x4dc,0x4dc,0x6c83},
{0x4dd,0x4dd,0x6c72},
{0x4de,0x4de,0x6c7e},
{0x4df,0x4df,0x6c74},
{0x4e0,0x4e0,0x6c86},
{0x4e1,0x4e1,0x6c76},
{0x4e2,0x4e2,0x6c8d},
{0x4e3,0x4e3,0x6c94},
{0x4e4,0x4e4,0x6c98},
{0x4e5,0x4e5,0x6c82},
{0x4e6,0x4e6,0x7076},
{0x4e7,0x4e8,0x707c},
{0x4e9,0x4e9,0x7078},
{0x4ea,0x4ea,0x7262},
{0x4eb,0x4eb,0x7261},
{0x4ec,0x4ec,0x7260},
{0x4ed,0x4ed,0x72c4},
{0x4ee,0x4ee,0x72c2},
{0x4ef,0x4ef,0x7396},
{0x4f0,0x4f0,0x752c},
{0x4f1,0x4f1,0x752b},
{0x4f2,0x4f3,0x7537},
{0x4f4,0x4f4,0x7682},
{0x4f5,0x4f5,0x76ef},
{0x4f6,0x4f6,0x77e3},
{0x4f7,0x4f7,0x79c1},
{0x4f8,0x4f8,0x79c0},
{0x4f9,0x4f9,0x79bf},
{0x4fa,0x4fa,0x7a76},
{0x4fb,0x4fb,0x7cfb},
{0x4fc,0x4fc,0x7f55},
{0x4fd,0x4fd,0x8096},
{0x4fe,0x4fe,0x8093},
{0x4ff,0x4ff,0x809d},
{0x500,0x500,0x8098},
{0x501,0x501,0x809b},
{0x502,0x502,0x809a},
{0x503,0x503,0x80b2},
{0x504,0x504,0x826f},
{0x505,0x505,0x8292},
{0x506,0x506,0x828b},
{0x507,0x507,0x828d},
{0x508,0x508,0x898b},
{0x509,0x509,0x89d2},
{0x50a,0x50a,0x8a00},
{0x50b,0x50b,0x8c37},
{0x50c,0x50c,0x8c46},
{0x50d,0x50d,0x8c55},
{0x50e,0x50e,0x8c9d},
{0x50f,0x50f,0x8d64},
{0x510,0x510,0x8d70},
{0x511,0x511,0x8db3},
{0x512,0x512,0x8eab},
{0x513,0x513,0x8eca},
{0x514,0x514,0x8f9b},
{0x515,0x515,0x8fb0},
{0x516,0x516,0x8fc2},
{0x517,0x517,0x8fc6},
{0x518,0x518,0x8fc5},
{0x519,0x519,0x8fc4},
{0x51a,0x51a,0x5de1},
{0x51b,0x51b,0x9091},
{0x51c,0x51c,0x90a2},
{0x51d,0x51d,0x90aa},
{0x51e,0x51e,0x90a6},
{0x51f,0x51f,0x90a3},
{0x520,0x520,0x9149},
{0x521,0x521,0x91c6},
{0x522,0x522,0x91cc},
{0x523,0x523,0x9632},
{0x524,0x524,0x962e},
{0x525,0x525,0x9631},
{0x526,0x526,0x962a},
{0x527,0x527,0x962c},
{0x528,0x528,0x4e26},
{0x529,0x529,0x4e56},
{0x52a,0x52a,0x4e73},
{0x52b,0x52b,0x4e8b},
{0x52c,0x52c,0x4e9b},
{0x52d,0x52d,0x4e9e},
{0x52e,0x52f,0x4eab},
{0x530,0x530,0x4f6f},
{0x531,0x531,0x4f9d},
{0x532,0x532,0x4f8d},
{0x533,0x533,0x4f73},
{0x534,0x534,0x4f7f},
{0x535,0x535,0x4f6c},
{0x536,0x536,0x4f9b},
{0x537,0x537,0x4f8b},
{0x538,0x538,0x4f86},
{0x539,0x539,0x4f83},
{0x53a,0x53a,0x4f70},
{0x53b,0x53b,0x4f75},
{0x53c,0x53c,0x4f88},
{0x53d,0x53d,0x4f69},
{0x53e,0x53e,0x4f7b},
{0x53f,0x53f,0x4f96},
{0x540,0x540,0x4f7e},
{0x541,0x541,0x4f8f},
{0x542,0x542,0x4f91},
{0x543,0x543,0x4f7a},
{0x544,0x544,0x5154},
{0x545,0x545,0x5152},
{0x546,0x546,0x5155},
{0x547,0x547,0x5169},
{0x548,0x548,0x5177},
{0x549,0x549,0x5176},
{0x54a,0x54a,0x5178},
{0x54b,0x54b,0x51bd},
{0x54c,0x54c,0x51fd},
{0x54d,0x54d,0x523b},
{0x54e,0x54e,0x5238},
{0x54f,0x54f,0x5237},
{0x550,0x550,0x523a},
{0x551,0x551,0x5230},
{0x552,0x552,0x522e},
{0x553,0x553,0x5236},
{0x554,0x554,0x5241},
{0x555,0x555,0x52be},
{0x556,0x556,0x52bb},
{0x557,0x557,0x5352},
{0x558,0x558,0x5354},
{0x559,0x559,0x5353},
{0x55a,0x55a,0x5351},
{0x55b,0x55b,0x5366},
{0x55c,0x55e,0x5377},
{0x55f,0x55f,0x53d6},
{0x560,0x560,0x53d4},
{0x561,0x561,0x53d7},
{0x562,0x562,0x5473},
{0x563,0x563,0x5475},
{0x564,0x564,0x5496},
{0x565,0x565,0x5478},
{0x566,0x566,0x5495},
{0x567,0x567,0x5480},
{0x568,0x568,0x547b},
{0x569,0x569,0x5477},
{0x56a,0x56a,0x5484},
{0x56b,0x56b,0x5492},
{0x56c,0x56c,0x5486},
{0x56d,0x56d,0x547c},
{0x56e,0x56e,0x5490},
{0x56f,0x56f,0x5471},
{0x570,0x570,0x5476},
{0x571,0x571,0x548c},
{0x572,0x572,0x549a},
{0x573,0x573,0x5462},
{0x574,0x574,0x5468},
{0x575,0x575,0x548b},
{0x576,0x576,0x547d},
{0x577,0x577,0x548e},
{0x578,0x578,0x56fa},
{0x579,0x579,0x5783},
{0x57a,0x57a,0x5777},
{0x57b,0x57b,0x576a},
{0x57c,0x57c,0x5769},
{0x57d,0x57d,0x5761},
{0x57e,0x57e,0x5766},
{0x57f,0x57f,0x5764},
{0x580,0x580,0x577c},
{0x581,0x581,0x591c},
{0x582,0x582,0x5949},
{0x583,0x584,0x5947},
{0x585,0x585,0x5944},
{0x586,0x586,0x5954},
{0x587,0x587,0x59be},
{0x588,0x588,0x59bb},
{0x589,0x589,0x59d4},
{0x58a,0x58a,0x59b9},
{0x58b,0x58b,0x59ae},
{0x58c,0x58c,0x59d1},
{0x58d,0x58d,0x59c6},
{0x58e,0x58e,0x59d0},
{0x58f,0x58f,0x59cd},
{0x590,0x590,0x59cb},
{0x591,0x591,0x59d3},
{0x592,0x592,0x59ca},
{0x593,0x593,0x59af},
{0x594,0x594,0x59b3},
{0x595,0x595,0x59d2},
{0x596,0x596,0x59c5},
{0x597,0x597,0x5b5f},
{0x598,0x598,0x5b64},
{0x599,0x599,0x5b63},
{0x59a,0x59a,0x5b97},
{0x59b,0x59b,0x5b9a},
{0x59c,0x59c,0x5b98},
{0x59d,0x59d,0x5b9c},
{0x59e,0x59e,0x5b99},
{0x59f,0x59f,0x5b9b},
{0x5a0,0x5a0,0x5c1a},
{0x5a1,0x5a1,0x5c48},
{0x5a2,0x5a3,0x5c45},
{0x5a4,0x5a4,0x5cb7},
{0x5a5,0x5a5,0x5ca1},
{0x5a6,0x5a6,0x5cb8},
{0x5a7,0x5a7,0x5ca9},
{0x5a8,0x5a8,0x5cab},
{0x5a9,0x5a9,0x5cb1},
{0x5aa,0x5aa,0x5cb3},
{0x5ab,0x5ab,0x5e18},
{0x5ac,0x5ac,0x5e1a},
{0x5ad,0x5ad,0x5e16},
{0x5ae,0x5ae,0x5e15},
{0x5af,0x5af,0x5e1b},
{0x5b0,0x5b0,0x5e11},
{0x5b1,0x5b1,0x5e78},
{0x5b2,0x5b2,0x5e9a},
{0x5b3,0x5b3,0x5e97},
{0x5b4,0x5b4,0x5e9c},
{0x5b5,0x5b6,0x5e95},
{0x5b7,0x5b7,0x5ef6},
{0x5b8,0x5b9,0x5f26},
{0x5ba,0x5ba,0x5f29},
{0x5bb,0x5bc,0x5f80},
{0x5bd,0x5bd,0x5f7f},
{0x5be,0x5be,0x5f7c},
{0x5bf,0x5bf,0x5fdd},
{0x5c0,0x5c0,0x5fe0},
{0x5c1,0x5c1,0x5ffd},
{0x5c2,0x5c2,0x5ff5},
{0x5c3,0x5c3,0x5fff},
{0x5c4,0x5c4,0x600f},
{0x5c5,0x5c5,0x6014},
{0x5c6,0x5c6,0x602f},
{0x5c7,0x5c7,0x6035},
{0x5c8,0x5c8,0x6016},
{0x5c9,0x5c9,0x602a},
{0x5ca,0x5ca,0x6015},
{0x5cb,0x5cb,0x6021},
{0x5cc,0x5cc,0x6027},
{0x5cd,0x5cd,0x6029},
{0x5ce,0x5ce,0x602b},
{0x5cf,0x5cf,0x601b},
{0x5d0,0x5d0,0x6216},
{0x5d1,0x5d1,0x6215},
{0x5d2,0x5d2,0x623f},
{0x5d3,0x5d3,0x623e},
{0x5d4,0x5d4,0x6240},
{0x5d5,0x5d5,0x627f},
{0x5d6,0x5d6,0x62c9},
{0x5d7,0x5d7,0x62cc},
{0x5d8,0x5d8,0x62c4},
{0x5d9,0x5d9,0x62bf},
{0x5da,0x5da,0x62c2},
{0x5db,0x5db,0x62b9},
{0x5dc,0x5dc,0x62d2},
{0x5dd,0x5dd,0x62db},
{0x5de,0x5de,0x62ab},
{0x5df,0x5e0,0x62d3},
{0x5e1,0x5e1,0x62cb},
{0x5e2,0x5e2,0x62c8},
{0x5e3,0x5e3,0x62a8},
{0x5e4,0x5e4,0x62bd},
{0x5e5,0x5e5,0x62bc},
{0x5e6,0x5e6,0x62d0},
{0x5e7,0x5e7,0x62d9},
{0x5e8,0x5e8,0x62c7},
{0x5e9,0x5e9,0x62cd},
{0x5ea,0x5ea,0x62b5},
{0x5eb,0x5eb,0x62da},
{0x5ec,0x5ec,0x62b1},
{0x5ed,0x5ed,0x62d8},
{0x5ee,0x5ef,0x62d6},
{0x5f0,0x5f0,0x62c6},
{0x5f1,0x5f1,0x62ac},
{0x5f2,0x5f2,0x62ce},
{0x5f3,0x5f3,0x653e},
{0x5f4,0x5f4,0x65a7},
{0x5f5,0x5f5,0x65bc},
{0x5f6,0x5f6,0x65fa},
{0x5f7,0x5f7,0x6614},
{0x5f8,0x5f8,0x6613},
{0x5f9,0x5f9,0x660c},
{0x5fa,0x5fa,0x6606},
{0x5fb,0x5fb,0x6602},
{0x5fc,0x5fc,0x660e},
{0x5fd,0x5fd,0x6600},
{0x5fe,0x5fe,0x660f},
{0x5ff,0x5ff,0x6615},
{0x600,0x600,0x660a},
{0x601,0x601,0x6607},
{0x602,0x602,0x670d},
{0x603,0x603,0x670b},
{0x604,0x604,0x676d},
{0x605,0x605,0x678b},
{0x606,0x606,0x6795},
{0x607,0x607,0x6771},
{0x608,0x608,0x679c},
{0x609,0x609,0x6773},
{0x60a,0x60a,0x6777},
{0x60b,0x60b,0x6787},
{0x60c,0x60c,0x679d},
{0x60d,0x60d,0x6797},
{0x60e,0x60f,0x676f},
{0x610,0x610,0x677f},
{0x611,0x611,0x6789},
{0x612,0x612,0x677e},
{0x613,0x613,0x6790},
{0x614,0x614,0x6775},
{0x615,0x615,0x679a},
{0x616,0x616,0x6793},
{0x617,0x617,0x677c},
{0x618,0x618,0x676a},
{0x619,0x619,0x6772},
{0x61a,0x61a,0x6b23},
{0x61b,0x61c,0x6b66},
{0x61d,0x61d,0x6b7f},
{0x61e,0x61e,0x6c13},
{0x61f,0x61f,0x6c1b},
{0x620,0x620,0x6ce3},
{0x621,0x621,0x6ce8},
{0x622,0x622,0x6cf3},
{0x623,0x623,0x6cb1},
{0x624,0x624,0x6ccc},
{0x625,0x625,0x6ce5},
{0x626,0x626,0x6cb3},
{0x627,0x628,0x6cbd},
{0x629,0x629,0x6cbc},
{0x62a,0x62a,0x6ce2},
{0x62b,0x62b,0x6cab},
{0x62c,0x62c,0x6cd5},
{0x62d,0x62d,0x6cd3},
{0x62e,0x62e,0x6cb8},
{0x62f,0x62f,0x6cc4},
{0x630,0x630,0x6cb9},
{0x631,0x631,0x6cc1},
{0x632,0x632,0x6cae},
{0x633,0x633,0x6cd7},
{0x634,0x634,0x6cc5},
{0x635,0x635,0x6cf1},
{0x636,0x636,0x6cbf},
{0x637,0x637,0x6cbb},
{0x638,0x638,0x6ce1},
{0x639,0x639,0x6cdb},
{0x63a,0x63a,0x6cca},
{0x63b,0x63b,0x6cac},
{0x63c,0x63c,0x6cef},
{0x63d,0x63d,0x6cdc},
{0x63e,0x63e,0x6cd6},
{0x63f,0x63f,0x6ce0},
{0x640,0x640,0x7095},
{0x641,0x641,0x708e},
{0x642,0x642,0x7092},
{0x643,0x643,0x708a},
{0x644,0x644,0x7099},
{0x645,0x646,0x722c},
{0x647,0x647,0x7238},
{0x648,0x648,0x7248},
{0x649,0x649,0x7267},
{0x64a,0x64a,0x7269},
{0x64b,0x64b,0x72c0},
{0x64c,0x64c,0x72ce},
{0x64d,0x64d,0x72d9},
{0x64e,0x64e,0x72d7},
{0x64f,0x64f,0x72d0},
{0x650,0x650,0x73a9},
{0x651,0x651,0x73a8},
{0x652,0x652,0x739f},
{0x653,0x653,0x73ab},
{0x654,0x654,0x73a5},
{0x655,0x655,0x753d},
{0x656,0x656,0x759d},
{0x657,0x658,0x7599},
{0x659,0x659,0x7684},
{0x65a,0x65a,0x76c2},
{0x65b,0x65b,0x76f2},
{0x65c,0x65c,0x76f4},
{0x65d,0x65d,0x77e5},
{0x65e,0x65e,0x77fd},
{0x65f,0x65f,0x793e},
{0x660,0x661,0x7940},
{0x662,0x662,0x79c9},
{0x663,0x663,0x79c8},
{0x664,0x664,0x7a7a},
{0x665,0x665,0x7a79},
{0x666,0x666,0x7afa},
{0x667,0x667,0x7cfe},
{0x668,0x668,0x7f54},
{0x669,0x669,0x7f8c},
{0x66a,0x66a,0x7f8b},
{0x66b,0x66b,0x8005},
{0x66c,0x66c,0x80ba},
{0x66d,0x66d,0x80a5},
{0x66e,0x66e,0x80a2},
{0x66f,0x66f,0x80b1},
{0x670,0x670,0x80a1},
{0x671,0x671,0x80ab},
{0x672,0x672,0x80a9},
{0x673,0x673,0x80b4},
{0x674,0x674,0x80aa},
{0x675,0x675,0x80af},
{0x676,0x676,0x81e5},
{0x677,0x677,0x81fe},
{0x678,0x678,0x820d},
{0x679,0x679,0x82b3},
{0x67a,0x67a,0x829d},
{0x67b,0x67b,0x8299},
{0x67c,0x67c,0x82ad},
{0x67d,0x67d,0x82bd},
{0x67e,0x67e,0x829f},
{0x67f,0x67f,0x82b9},
{0x680,0x680,0x82b1},
{0x681,0x681,0x82ac},
{0x682,0x682,0x82a5},
{0x683,0x683,0x82af},
{0x684,0x684,0x82b8},
{0x685,0x685,0x82a3},
{0x686,0x686,0x82b0},
{0x687,0x687,0x82be},
{0x688,0x688,0x82b7},
{0x689,0x689,0x864e},
{0x68a,0x68a,0x8671},
{0x68b,0x68b,0x521d},
{0x68c,0x68c,0x8868},
{0x68d,0x68d,0x8ecb},
{0x68e,0x68e,0x8fce},
{0x68f,0x68f,0x8fd4},
{0x690,0x690,0x8fd1},
{0x691,0x691,0x90b5},
{0x692,0x692,0x90b8},
{0x693,0x693,0x90b1},
{0x694,0x694,0x90b6},
{0x695,0x695,0x91c7},
{0x696,0x696,0x91d1},
{0x697,0x697,0x9577},
{0x698,0x698,0x9580},
{0x699,0x699,0x961c},
{0x69a,0x69a,0x9640},
{0x69b,0x69b,0x963f},
{0x69c,0x69c,0x963b},
{0x69d,0x69d,0x9644},
{0x69e,0x69e,0x9642},
{0x69f,0x69f,0x96b9},
{0x6a0,0x6a0,0x96e8},
{0x6a1,0x6a1,0x9752},
{0x6a2,0x6a2,0x975e},
{0x6a3,0x6a3,0x4e9f},
{0x6a4,0x6a5,0x4ead},
{0x6a6,0x6a6,0x4fe1},
{0x6a7,0x6a7,0x4fb5},
{0x6a8,0x6a8,0x4faf},
{0x6a9,0x6a9,0x4fbf},
{0x6aa,0x6aa,0x4fe0},
{0x6ab,0x6ab,0x4fd1},
{0x6ac,0x6ac,0x4fcf},
{0x6ad,0x6ad,0x4fdd},
{0x6ae,0x6ae,0x4fc3},
{0x6af,0x6af,0x4fb6},
{0x6b0,0x6b0,0x4fd8},
{0x6b1,0x6b1,0x4fdf},
{0x6b2,0x6b2,0x4fca},
{0x6b3,0x6b3,0x4fd7},
{0x6b4,0x6b4,0x4fae},
{0x6b5,0x6b5,0x4fd0},
{0x6b6,0x6b6,0x4fc4},
{0x6b7,0x6b7,0x4fc2},
{0x6b8,0x6b8,0x4fda},
{0x6b9,0x6b9,0x4fce},
{0x6ba,0x6ba,0x4fde},
{0x6bb,0x6bb,0x4fb7},
{0x6bc,0x6bc,0x5157},
{0x6bd,0x6bd,0x5192},
{0x6be,0x6be,0x5191},
{0x6bf,0x6bf,0x51a0},
{0x6c0,0x6c0,0x524e},
{0x6c1,0x6c1,0x5243},
{0x6c2,0x6c2,0x524a},
{0x6c3,0x6c3,0x524d},
{0x6c4,0x6c4,0x524c},
{0x6c5,0x6c5,0x524b},
{0x6c6,0x6c6,0x5247},
{0x6c7,0x6c7,0x52c7},
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{0x6cb,0x6cb,0x530d},
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{0x739,0x739,0x62f1},
{0x73a,0x73a,0x62f7},
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{0x742,0x742,0x6545},
{0x743,0x743,0x65ab},
{0x744,0x744,0x65bd},
{0x745,0x745,0x65e2},
{0x746,0x746,0x6625},
{0x747,0x747,0x662d},
{0x748,0x748,0x6620},
{0x749,0x749,0x6627},
{0x74a,0x74a,0x662f},
{0x74b,0x74b,0x661f},
{0x74c,0x74c,0x6628},
{0x74d,0x74d,0x6631},
{0x74e,0x74e,0x6624},
{0x74f,0x74f,0x66f7},
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{0x751,0x751,0x67d3},
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{0x754,0x754,0x67d0},
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{0x762,0x762,0x67de},
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{0x766,0x766,0x67e2},
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{0x768,0x768,0x67d2},
{0x769,0x769,0x6b6a},
{0x76a,0x76a,0x6b83},
{0x76b,0x76b,0x6b86},
{0x76c,0x76c,0x6bb5},
{0x76d,0x76d,0x6bd2},
{0x76e,0x76e,0x6bd7},
{0x76f,0x76f,0x6c1f},
{0x770,0x770,0x6cc9},
{0x771,0x771,0x6d0b},
{0x772,0x772,0x6d32},
{0x773,0x773,0x6d2a},
{0x774,0x774,0x6d41},
{0x775,0x775,0x6d25},
{0x776,0x776,0x6d0c},
{0x777,0x777,0x6d31},
{0x778,0x778,0x6d1e},
{0x779,0x779,0x6d17},
{0x77a,0x77a,0x6d3b},
{0x77b,0x77c,0x6d3d},
{0x77d,0x77d,0x6d36},
{0x77e,0x77e,0x6d1b},
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{0x785,0x785,0x6d35},
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{0x787,0x787,0x6d2b},
{0x788,0x788,0x70ab},
{0x789,0x789,0x70ba},
{0x78a,0x78a,0x70b3},
{0x78b,0x78b,0x70ac},
{0x78c,0x78c,0x70af},
{0x78d,0x78d,0x70ad},
{0x78e,0x78e,0x70b8},
{0x78f,0x78f,0x70ae},
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{0x796,0x797,0x72e0},
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{0x799,0x799,0x73ca},
{0x79a,0x79a,0x73bb},
{0x79b,0x79b,0x73b2},
{0x79c,0x79c,0x73cd},
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{0x7a4,0x7a4,0x754b},
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{0x81d,0x81d,0x90c3},
{0x81e,0x81e,0x914b},
{0x81f,0x81f,0x914a},
{0x820,0x820,0x91cd},
{0x821,0x821,0x9582},
{0x822,0x822,0x9650},
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{0x827,0x827,0x9769},
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{0x82b,0x82b,0x9801},
{0x82c,0x82c,0x98a8},
{0x82d,0x82d,0x98db},
{0x82e,0x82e,0x98df},
{0x82f,0x82f,0x9996},
{0x830,0x830,0x9999},
{0x831,0x831,0x4e58},
{0x832,0x832,0x4eb3},
{0x833,0x834,0x500c},
{0x835,0x835,0x5023},
{0x836,0x836,0x4fef},
{0x837,0x837,0x5026},
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{0x83b,0x83b,0x5016},
{0x83c,0x83c,0x5006},
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{0x883,0x883,0x595a},
{0x884,0x884,0x5a11},
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{0x886,0x886,0x5a1c},
{0x887,0x887,0x5a1f},
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{0x889,0x889,0x5a13},
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{0x88d,0x88d,0x5a29},
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{0x890,0x890,0x5a09},
{0x891,0x891,0x5b6b},
{0x892,0x892,0x5c58},
{0x893,0x893,0x5bb0},
{0x894,0x894,0x5bb3},
{0x895,0x895,0x5bb6},
{0x896,0x896,0x5bb4},
{0x897,0x897,0x5bae},
{0x898,0x898,0x5bb5},
{0x899,0x899,0x5bb9},
{0x89a,0x89a,0x5bb8},
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{0x11e6,0x11e6,0x7f77},
{0x11e7,0x11e7,0x7faf},
{0x11e8,0x11e8,0x7fe9},
{0x11e9,0x11e9,0x8026},
{0x11ea,0x11ec,0x819b},
{0x11ed,0x11ed,0x81a0},
{0x11ee,0x11ee,0x819a},
{0x11ef,0x11ef,0x8198},
{0x11f0,0x11f0,0x8517},
{0x11f1,0x11f1,0x853d},
{0x11f2,0x11f2,0x851a},
{0x11f3,0x11f3,0x84ee},
{0x11f4,0x11f5,0x852c},
{0x11f6,0x11f6,0x8513},
{0x11f7,0x11f7,0x8511},
{0x11f8,0x11f8,0x8523},
{0x11f9,0x11f9,0x8521},
{0x11fa,0x11fa,0x8514},
{0x11fb,0x11fb,0x84ec},
{0x11fc,0x11fc,0x8525},
{0x11fd,0x11fd,0x84ff},
{0x11fe,0x11fe,0x8506},
{0x11ff,0x11ff,0x8782},
{0x1200,0x1200,0x8774},
{0x1201,0x1201,0x8776},
{0x1202,0x1202,0x8760},
{0x1203,0x1203,0x8766},
{0x1204,0x1204,0x8778},
{0x1205,0x1205,0x8768},
{0x1206,0x1206,0x8759},
{0x1207,0x1207,0x8757},
{0x1208,0x1208,0x874c},
{0x1209,0x1209,0x8753},
{0x120a,0x120a,0x885b},
{0x120b,0x120b,0x885d},
{0x120c,0x120c,0x8910},
{0x120d,0x120d,0x8907},
{0x120e,0x120f,0x8912},
{0x1210,0x1210,0x8915},
{0x1211,0x1211,0x890a},
{0x1212,0x1212,0x8abc},
{0x1213,0x1213,0x8ad2},
{0x1214,0x1214,0x8ac7},
{0x1215,0x1215,0x8ac4},
{0x1216,0x1216,0x8a95},
{0x1217,0x1217,0x8acb},
{0x1218,0x1218,0x8af8},
{0x1219,0x1219,0x8ab2},
{0x121a,0x121a,0x8ac9},
{0x121b,0x121b,0x8ac2},
{0x121c,0x121c,0x8abf},
{0x121d,0x121d,0x8ab0},
{0x121e,0x121e,0x8ad6},
{0x121f,0x121f,0x8acd},
{0x1220,0x1220,0x8ab6},
{0x1221,0x1221,0x8ab9},
{0x1222,0x1222,0x8adb},
{0x1223,0x1223,0x8c4c},
{0x1224,0x1224,0x8c4e},
{0x1225,0x1225,0x8c6c},
{0x1226,0x1226,0x8ce0},
{0x1227,0x1227,0x8cde},
{0x1228,0x1228,0x8ce6},
{0x1229,0x1229,0x8ce4},
{0x122a,0x122b,0x8cec},
{0x122c,0x122d,0x8ce2},
{0x122e,0x122e,0x8cdc},
{0x122f,0x122f,0x8cea},
{0x1230,0x1230,0x8ce1},
{0x1231,0x1231,0x8d6d},
{0x1232,0x1232,0x8d9f},
{0x1233,0x1233,0x8da3},
{0x1234,0x1234,0x8e2b},
{0x1235,0x1235,0x8e10},
{0x1236,0x1236,0x8e1d},
{0x1237,0x1237,0x8e22},
{0x1238,0x1238,0x8e0f},
{0x1239,0x1239,0x8e29},
{0x123a,0x123a,0x8e1f},
{0x123b,0x123b,0x8e21},
{0x123c,0x123c,0x8e1e},
{0x123d,0x123d,0x8eba},
{0x123e,0x123e,0x8f1d},
{0x123f,0x123f,0x8f1b},
{0x1240,0x1240,0x8f1f},
{0x1241,0x1241,0x8f29},
{0x1242,0x1242,0x8f26},
{0x1243,0x1243,0x8f2a},
{0x1244,0x1244,0x8f1c},
{0x1245,0x1245,0x8f1e},
{0x1246,0x1246,0x8f25},
{0x1247,0x1247,0x9069},
{0x1248,0x1248,0x906e},
{0x1249,0x1249,0x9068},
{0x124a,0x124a,0x906d},
{0x124b,0x124b,0x9077},
{0x124c,0x124c,0x9130},
{0x124d,0x124d,0x912d},
{0x124e,0x124e,0x9127},
{0x124f,0x124f,0x9131},
{0x1250,0x1250,0x9187},
{0x1251,0x1251,0x9189},
{0x1252,0x1252,0x918b},
{0x1253,0x1253,0x9183},
{0x1254,0x1254,0x92c5},
{0x1255,0x1255,0x92bb},
{0x1256,0x1256,0x92b7},
{0x1257,0x1257,0x92ea},
{0x1258,0x1258,0x92e4},
{0x1259,0x1259,0x92c1},
{0x125a,0x125a,0x92b3},
{0x125b,0x125b,0x92bc},
{0x125c,0x125c,0x92d2},
{0x125d,0x125d,0x92c7},
{0x125e,0x125e,0x92f0},
{0x125f,0x125f,0x92b2},
{0x1260,0x1260,0x95ad},
{0x1261,0x1261,0x95b1},
{0x1262,0x1262,0x9704},
{0x1263,0x1264,0x9706},
{0x1265,0x1265,0x9709},
{0x1266,0x1266,0x9760},
{0x1267,0x1267,0x978d},
{0x1268,0x1268,0x978b},
{0x1269,0x1269,0x978f},
{0x126a,0x126a,0x9821},
{0x126b,0x126b,0x982b},
{0x126c,0x126c,0x981c},
{0x126d,0x126d,0x98b3},
{0x126e,0x126e,0x990a},
{0x126f,0x126f,0x9913},
{0x1270,0x1270,0x9912},
{0x1271,0x1271,0x9918},
{0x1272,0x1272,0x99dd},
{0x1273,0x1273,0x99d0},
{0x1274,0x1274,0x99df},
{0x1275,0x1275,0x99db},
{0x1276,0x1276,0x99d1},
{0x1277,0x1277,0x99d5},
{0x1278,0x1278,0x99d2},
{0x1279,0x1279,0x99d9},
{0x127a,0x127a,0x9ab7},
{0x127b,0x127c,0x9aee},
{0x127d,0x127d,0x9b27},
{0x127e,0x127e,0x9b45},
{0x127f,0x127f,0x9b44},
{0x1280,0x1280,0x9b77},
{0x1281,0x1281,0x9b6f},
{0x1282,0x1282,0x9d06},
{0x1283,0x1283,0x9d09},
{0x1284,0x1284,0x9d03},
{0x1285,0x1285,0x9ea9},
{0x1286,0x1286,0x9ebe},
{0x1287,0x1287,0x9ece},
{0x1288,0x1288,0x58a8},
{0x1289,0x1289,0x9f52},
{0x128a,0x128a,0x5112},
{0x128b,0x128b,0x5118},
{0x128c,0x128c,0x5114},
{0x128d,0x128d,0x5110},
{0x128e,0x128e,0x5115},
{0x128f,0x128f,0x5180},
{0x1290,0x1290,0x51aa},
{0x1291,0x1291,0x51dd},
{0x1292,0x1292,0x5291},
{0x1293,0x1293,0x5293},
{0x1294,0x1294,0x52f3},
{0x1295,0x1295,0x5659},
{0x1296,0x1296,0x566b},
{0x1297,0x1297,0x5679},
{0x1298,0x1298,0x5669},
{0x1299,0x1299,0x5664},
{0x129a,0x129a,0x5678},
{0x129b,0x129b,0x566a},
{0x129c,0x129c,0x5668},
{0x129d,0x129d,0x5665},
{0x129e,0x129e,0x5671},
{0x129f,0x129f,0x566f},
{0x12a0,0x12a0,0x566c},
{0x12a1,0x12a1,0x5662},
{0x12a2,0x12a2,0x5676},
{0x12a3,0x12a3,0x58c1},
{0x12a4,0x12a4,0x58be},
{0x12a5,0x12a5,0x58c7},
{0x12a6,0x12a6,0x58c5},
{0x12a7,0x12a7,0x596e},
{0x12a8,0x12a8,0x5b1d},
{0x12a9,0x12a9,0x5b34},
{0x12aa,0x12aa,0x5b78},
{0x12ab,0x12ab,0x5bf0},
{0x12ac,0x12ac,0x5c0e},
{0x12ad,0x12ad,0x5f4a},
{0x12ae,0x12ae,0x61b2},
{0x12af,0x12af,0x6191},
{0x12b0,0x12b0,0x61a9},
{0x12b1,0x12b1,0x618a},
{0x12b2,0x12b2,0x61cd},
{0x12b3,0x12b3,0x61b6},
{0x12b4,0x12b4,0x61be},
{0x12b5,0x12b5,0x61ca},
{0x12b6,0x12b6,0x61c8},
{0x12b7,0x12b7,0x6230},
{0x12b8,0x12b8,0x64c5},
{0x12b9,0x12b9,0x64c1},
{0x12ba,0x12ba,0x64cb},
{0x12bb,0x12bc,0x64bb},
{0x12bd,0x12bd,0x64da},
{0x12be,0x12be,0x64c4},
{0x12bf,0x12bf,0x64c7},
{0x12c0,0x12c0,0x64c2},
{0x12c1,0x12c1,0x64cd},
{0x12c2,0x12c2,0x64bf},
{0x12c3,0x12c3,0x64d2},
{0x12c4,0x12c4,0x64d4},
{0x12c5,0x12c5,0x64be},
{0x12c6,0x12c6,0x6574},
{0x12c7,0x12c7,0x66c6},
{0x12c8,0x12c8,0x66c9},
{0x12c9,0x12c9,0x66b9},
{0x12ca,0x12ca,0x66c4},
{0x12cb,0x12cb,0x66c7},
{0x12cc,0x12cc,0x66b8},
{0x12cd,0x12cd,0x6a3d},
{0x12ce,0x12ce,0x6a38},
{0x12cf,0x12cf,0x6a3a},
{0x12d0,0x12d0,0x6a59},
{0x12d1,0x12d1,0x6a6b},
{0x12d2,0x12d2,0x6a58},
{0x12d3,0x12d3,0x6a39},
{0x12d4,0x12d4,0x6a44},
{0x12d5,0x12d5,0x6a62},
{0x12d6,0x12d6,0x6a61},
{0x12d7,0x12d7,0x6a4b},
{0x12d8,0x12d8,0x6a47},
{0x12d9,0x12d9,0x6a35},
{0x12da,0x12da,0x6a5f},
{0x12db,0x12db,0x6a48},
{0x12dc,0x12dc,0x6b59},
{0x12dd,0x12dd,0x6b77},
{0x12de,0x12de,0x6c05},
{0x12df,0x12df,0x6fc2},
{0x12e0,0x12e0,0x6fb1},
{0x12e1,0x12e1,0x6fa1},
{0x12e2,0x12e2,0x6fc3},
{0x12e3,0x12e3,0x6fa4},
{0x12e4,0x12e4,0x6fc1},
{0x12e5,0x12e5,0x6fa7},
{0x12e6,0x12e6,0x6fb3},
{0x12e7,0x12e7,0x6fc0},
{0x12e8,0x12e8,0x6fb9},
{0x12e9,0x12e9,0x6fb6},
{0x12ea,0x12ea,0x6fa6},
{0x12eb,0x12eb,0x6fa0},
{0x12ec,0x12ec,0x6fb4},
{0x12ed,0x12ed,0x71be},
{0x12ee,0x12ee,0x71c9},
{0x12ef,0x12ef,0x71d0},
{0x12f0,0x12f0,0x71d2},
{0x12f1,0x12f1,0x71c8},
{0x12f2,0x12f2,0x71d5},
{0x12f3,0x12f3,0x71b9},
{0x12f4,0x12f4,0x71ce},
{0x12f5,0x12f5,0x71d9},
{0x12f6,0x12f6,0x71dc},
{0x12f7,0x12f8,0x71c3},
{0x12f9,0x12f9,0x7368},
{0x12fa,0x12fa,0x749c},
{0x12fb,0x12fb,0x74a3},
{0x12fc,0x12fc,0x7498},
{0x12fd,0x12fd,0x749f},
{0x12fe,0x12fe,0x749e},
{0x12ff,0x12ff,0x74e2},
{0x1300,0x1301,0x750c},
{0x1302,0x1302,0x7634},
{0x1303,0x1303,0x7638},
{0x1304,0x1304,0x763a},
{0x1305,0x1305,0x76e7},
{0x1306,0x1306,0x76e5},
{0x1307,0x1307,0x77a0},
{0x1308,0x1309,0x779e},
{0x130a,0x130a,0x77a5},
{0x130b,0x130b,0x78e8},
{0x130c,0x130c,0x78da},
{0x130d,0x130d,0x78ec},
{0x130e,0x130e,0x78e7},
{0x130f,0x130f,0x79a6},
{0x1310,0x1311,0x7a4d},
{0x1312,0x1312,0x7a46},
{0x1313,0x1313,0x7a4c},
{0x1314,0x1314,0x7a4b},
{0x1315,0x1315,0x7aba},
{0x1316,0x1316,0x7bd9},
{0x1317,0x1317,0x7c11},
{0x1318,0x1318,0x7bc9},
{0x1319,0x1319,0x7be4},
{0x131a,0x131a,0x7bdb},
{0x131b,0x131b,0x7be1},
{0x131c,0x131c,0x7be9},
{0x131d,0x131d,0x7be6},
{0x131e,0x131f,0x7cd5},
{0x1320,0x1320,0x7e0a},
{0x1321,0x1321,0x7e11},
{0x1322,0x1322,0x7e08},
{0x1323,0x1323,0x7e1b},
{0x1324,0x1324,0x7e23},
{0x1325,0x1325,0x7e1e},
{0x1326,0x1326,0x7e1d},
{0x1327,0x1327,0x7e09},
{0x1328,0x1328,0x7e10},
{0x1329,0x1329,0x7f79},
{0x132a,0x132a,0x7fb2},
{0x132b,0x132c,0x7ff0},
{0x132d,0x132d,0x7fee},
{0x132e,0x132e,0x8028},
{0x132f,0x132f,0x81b3},
{0x1330,0x1330,0x81a9},
{0x1331,0x1331,0x81a8},
{0x1332,0x1332,0x81fb},
{0x1333,0x1333,0x8208},
{0x1334,0x1335,0x8258},
{0x1336,0x1336,0x854a},
{0x1337,0x1337,0x8559},
{0x1338,0x1338,0x8548},
{0x1339,0x133a,0x8568},
{0x133b,0x133b,0x8543},
{0x133c,0x133c,0x8549},
{0x133d,0x133d,0x856d},
{0x133e,0x133e,0x856a},
{0x133f,0x133f,0x855e},
{0x1340,0x1340,0x8783},
{0x1341,0x1341,0x879f},
{0x1342,0x1342,0x879e},
{0x1343,0x1343,0x87a2},
{0x1344,0x1344,0x878d},
{0x1345,0x1345,0x8861},
{0x1346,0x1346,0x892a},
{0x1347,0x1347,0x8932},
{0x1348,0x1348,0x8925},
{0x1349,0x1349,0x892b},
{0x134a,0x134a,0x8921},
{0x134b,0x134b,0x89aa},
{0x134c,0x134c,0x89a6},
{0x134d,0x134d,0x8ae6},
{0x134e,0x134e,0x8afa},
{0x134f,0x134f,0x8aeb},
{0x1350,0x1350,0x8af1},
{0x1351,0x1351,0x8b00},
{0x1352,0x1352,0x8adc},
{0x1353,0x1353,0x8ae7},
{0x1354,0x1354,0x8aee},
{0x1355,0x1355,0x8afe},
{0x1356,0x1357,0x8b01},
{0x1358,0x1358,0x8af7},
{0x1359,0x1359,0x8aed},
{0x135a,0x135a,0x8af3},
{0x135b,0x135b,0x8af6},
{0x135c,0x135c,0x8afc},
{0x135d,0x135d,0x8c6b},
{0x135e,0x135e,0x8c6d},
{0x135f,0x135f,0x8c93},
{0x1360,0x1360,0x8cf4},
{0x1361,0x1361,0x8e44},
{0x1362,0x1362,0x8e31},
{0x1363,0x1363,0x8e34},
{0x1364,0x1364,0x8e42},
{0x1365,0x1365,0x8e39},
{0x1366,0x1366,0x8e35},
{0x1367,0x1367,0x8f3b},
{0x1368,0x1368,0x8f2f},
{0x1369,0x1369,0x8f38},
{0x136a,0x136a,0x8f33},
{0x136b,0x136b,0x8fa8},
{0x136c,0x136c,0x8fa6},
{0x136d,0x136d,0x9075},
{0x136e,0x136e,0x9074},
{0x136f,0x136f,0x9078},
{0x1370,0x1370,0x9072},
{0x1371,0x1371,0x907c},
{0x1372,0x1372,0x907a},
{0x1373,0x1373,0x9134},
{0x1374,0x1374,0x9192},
{0x1375,0x1375,0x9320},
{0x1376,0x1376,0x9336},
{0x1377,0x1377,0x92f8},
{0x1378,0x1378,0x9333},
{0x1379,0x1379,0x932f},
{0x137a,0x137a,0x9322},
{0x137b,0x137b,0x92fc},
{0x137c,0x137c,0x932b},
{0x137d,0x137d,0x9304},
{0x137e,0x137e,0x931a},
{0x137f,0x137f,0x9310},
{0x1380,0x1380,0x9326},
{0x1381,0x1381,0x9321},
{0x1382,0x1382,0x9315},
{0x1383,0x1383,0x932e},
{0x1384,0x1384,0x9319},
{0x1385,0x1385,0x95bb},
{0x1386,0x1387,0x96a7},
{0x1388,0x1388,0x96aa},
{0x1389,0x1389,0x96d5},
{0x138a,0x138a,0x970e},
{0x138b,0x138b,0x9711},
{0x138c,0x138c,0x9716},
{0x138d,0x138d,0x970d},
{0x138e,0x138e,0x9713},
{0x138f,0x138f,0x970f},
{0x1390,0x1391,0x975b},
{0x1392,0x1392,0x9766},
{0x1393,0x1393,0x9798},
{0x1394,0x1394,0x9830},
{0x1395,0x1395,0x9838},
{0x1396,0x1396,0x983b},
{0x1397,0x1397,0x9837},
{0x1398,0x1398,0x982d},
{0x1399,0x1399,0x9839},
{0x139a,0x139a,0x9824},
{0x139b,0x139b,0x9910},
{0x139c,0x139c,0x9928},
{0x139d,0x139d,0x991e},
{0x139e,0x139e,0x991b},
{0x139f,0x139f,0x9921},
{0x13a0,0x13a0,0x991a},
{0x13a1,0x13a1,0x99ed},
{0x13a2,0x13a2,0x99e2},
{0x13a3,0x13a3,0x99f1},
{0x13a4,0x13a4,0x9ab8},
{0x13a5,0x13a5,0x9abc},
{0x13a6,0x13a6,0x9afb},
{0x13a7,0x13a7,0x9aed},
{0x13a8,0x13a8,0x9b28},
{0x13a9,0x13a9,0x9b91},
{0x13aa,0x13aa,0x9d15},
{0x13ab,0x13ab,0x9d23},
{0x13ac,0x13ac,0x9d26},
{0x13ad,0x13ad,0x9d28},
{0x13ae,0x13ae,0x9d12},
{0x13af,0x13af,0x9d1b},
{0x13b0,0x13b0,0x9ed8},
{0x13b1,0x13b1,0x9ed4},
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{0x18fd,0x18fd,0x4f89},
{0x18fe,0x18fe,0x4f84},
{0x18ff,0x18ff,0x4f77},
{0x1900,0x1900,0x4f4c},
{0x1901,0x1901,0x4f97},
{0x1902,0x1902,0x4f6a},
{0x1903,0x1903,0x4f9a},
{0x1904,0x1904,0x4f79},
{0x1905,0x1905,0x4f81},
{0x1906,0x1906,0x4f78},
{0x1907,0x1907,0x4f90},
{0x1908,0x1908,0x4f9c},
{0x1909,0x1909,0x4f94},
{0x190a,0x190a,0x4f9e},
{0x190b,0x190b,0x4f92},
{0x190c,0x190c,0x4f82},
{0x190d,0x190d,0x4f95},
{0x190e,0x190e,0x4f6b},
{0x190f,0x190f,0x4f6e},
{0x1910,0x1910,0x519e},
{0x1911,0x1911,0x51bc},
{0x1912,0x1912,0x51be},
{0x1913,0x1913,0x5235},
{0x1914,0x1915,0x5232},
{0x1916,0x1916,0x5246},
{0x1917,0x1917,0x5231},
{0x1918,0x1918,0x52bc},
{0x1919,0x191a,0x530a},
{0x191b,0x191b,0x533c},
{0x191c,0x191c,0x5392},
{0x191d,0x191d,0x5394},
{0x191e,0x191e,0x5487},
{0x191f,0x191f,0x547f},
{0x1920,0x1920,0x5481},
{0x1921,0x1921,0x5491},
{0x1922,0x1922,0x5482},
{0x1923,0x1923,0x5488},
{0x1924,0x1924,0x546b},
{0x1925,0x1925,0x547a},
{0x1926,0x1926,0x547e},
{0x1927,0x1927,0x5465},
{0x1928,0x1928,0x546c},
{0x1929,0x1929,0x5474},
{0x192a,0x192a,0x5466},
{0x192b,0x192b,0x548d},
{0x192c,0x192c,0x546f},
{0x192d,0x192d,0x5461},
{0x192e,0x192e,0x5460},
{0x192f,0x192f,0x5498},
{0x1930,0x1930,0x5463},
{0x1931,0x1931,0x5467},
{0x1932,0x1932,0x5464},
{0x1933,0x1933,0x56f7},
{0x1934,0x1934,0x56f9},
{0x1935,0x1935,0x576f},
{0x1936,0x1936,0x5772},
{0x1937,0x1937,0x576d},
{0x1938,0x1938,0x576b},
{0x1939,0x1939,0x5771},
{0x193a,0x193a,0x5770},
{0x193b,0x193b,0x5776},
{0x193c,0x193c,0x5780},
{0x193d,0x193d,0x5775},
{0x193e,0x193e,0x577b},
{0x193f,0x1940,0x5773},
{0x1941,0x1941,0x5762},
{0x1942,0x1942,0x5768},
{0x1943,0x1943,0x577d},
{0x1944,0x1944,0x590c},
{0x1945,0x1945,0x5945},
{0x1946,0x1946,0x59b5},
{0x1947,0x1947,0x59ba},
{0x1948,0x1948,0x59cf},
{0x1949,0x1949,0x59ce},
{0x194a,0x194a,0x59b2},
{0x194b,0x194b,0x59cc},
{0x194c,0x194c,0x59c1},
{0x194d,0x194d,0x59b6},
{0x194e,0x194e,0x59bc},
{0x194f,0x194f,0x59c3},
{0x1950,0x1950,0x59d6},
{0x1951,0x1951,0x59b1},
{0x1952,0x1952,0x59bd},
{0x1953,0x1953,0x59c0},
{0x1954,0x1954,0x59c8},
{0x1955,0x1955,0x59b4},
{0x1956,0x1956,0x59c7},
{0x1957,0x1957,0x5b62},
{0x1958,0x1958,0x5b65},
{0x1959,0x1959,0x5b93},
{0x195a,0x195a,0x5b95},
{0x195b,0x195b,0x5c44},
{0x195c,0x195c,0x5c47},
{0x195d,0x195d,0x5cae},
{0x195e,0x195e,0x5ca4},
{0x195f,0x195f,0x5ca0},
{0x1960,0x1960,0x5cb5},
{0x1961,0x1961,0x5caf},
{0x1962,0x1962,0x5ca8},
{0x1963,0x1963,0x5cac},
{0x1964,0x1964,0x5c9f},
{0x1965,0x1965,0x5ca3},
{0x1966,0x1966,0x5cad},
{0x1967,0x1967,0x5ca2},
{0x1968,0x1968,0x5caa},
{0x1969,0x1969,0x5ca7},
{0x196a,0x196a,0x5c9d},
{0x196b,0x196b,0x5ca5},
{0x196c,0x196c,0x5cb6},
{0x196d,0x196d,0x5cb0},
{0x196e,0x196e,0x5ca6},
{0x196f,0x196f,0x5e17},
{0x1970,0x1970,0x5e14},
{0x1971,0x1971,0x5e19},
{0x1972,0x1972,0x5f28},
{0x1973,0x1975,0x5f22},
{0x1976,0x1976,0x5f54},
{0x1977,0x1977,0x5f82},
{0x1978,0x1978,0x5f7e},
{0x1979,0x1979,0x5f7d},
{0x197a,0x197a,0x5fde},
{0x197b,0x197b,0x5fe5},
{0x197c,0x197c,0x602d},
{0x197d,0x197d,0x6026},
{0x197e,0x197e,0x6019},
{0x197f,0x197f,0x6032},
{0x1980,0x1980,0x600b},
{0x1981,0x1981,0x6034},
{0x1982,0x1982,0x600a},
{0x1983,0x1983,0x6017},
{0x1984,0x1984,0x6033},
{0x1985,0x1985,0x601a},
{0x1986,0x1986,0x601e},
{0x1987,0x1987,0x602c},
{0x1988,0x1988,0x6022},
{0x1989,0x1989,0x600d},
{0x198a,0x198a,0x6010},
{0x198b,0x198b,0x602e},
{0x198c,0x198c,0x6013},
{0x198d,0x198d,0x6011},
{0x198e,0x198e,0x600c},
{0x198f,0x198f,0x6009},
{0x1990,0x1990,0x601c},
{0x1991,0x1991,0x6214},
{0x1992,0x1992,0x623d},
{0x1993,0x1993,0x62ad},
{0x1994,0x1994,0x62b4},
{0x1995,0x1995,0x62d1},
{0x1996,0x1996,0x62be},
{0x1997,0x1997,0x62aa},
{0x1998,0x1998,0x62b6},
{0x1999,0x1999,0x62ca},
{0x199a,0x199a,0x62ae},
{0x199b,0x199b,0x62b3},
{0x199c,0x199c,0x62af},
{0x199d,0x199d,0x62bb},
{0x199e,0x199e,0x62a9},
{0x199f,0x199f,0x62b0},
{0x19a0,0x19a0,0x62b8},
{0x19a1,0x19a1,0x653d},
{0x19a2,0x19a2,0x65a8},
{0x19a3,0x19a3,0x65bb},
{0x19a4,0x19a4,0x6609},
{0x19a5,0x19a5,0x65fc},
{0x19a6,0x19a6,0x6604},
{0x19a7,0x19a7,0x6612},
{0x19a8,0x19a8,0x6608},
{0x19a9,0x19a9,0x65fb},
{0x19aa,0x19aa,0x6603},
{0x19ab,0x19ab,0x660b},
{0x19ac,0x19ac,0x660d},
{0x19ad,0x19ad,0x6605},
{0x19ae,0x19ae,0x65fd},
{0x19af,0x19af,0x6611},
{0x19b0,0x19b0,0x6610},
{0x19b1,0x19b1,0x66f6},
{0x19b2,0x19b2,0x670a},
{0x19b3,0x19b3,0x6785},
{0x19b4,0x19b4,0x676c},
{0x19b5,0x19b5,0x678e},
{0x19b6,0x19b6,0x6792},
{0x19b7,0x19b7,0x6776},
{0x19b8,0x19b8,0x677b},
{0x19b9,0x19b9,0x6798},
{0x19ba,0x19ba,0x6786},
{0x19bb,0x19bb,0x6784},
{0x19bc,0x19bc,0x6774},
{0x19bd,0x19bd,0x678d},
{0x19be,0x19be,0x678c},
{0x19bf,0x19bf,0x677a},
{0x19c0,0x19c0,0x679f},
{0x19c1,0x19c1,0x6791},
{0x19c2,0x19c2,0x6799},
{0x19c3,0x19c3,0x6783},
{0x19c4,0x19c4,0x677d},
{0x19c5,0x19c5,0x6781},
{0x19c6,0x19c7,0x6778},
{0x19c8,0x19c8,0x6794},
{0x19c9,0x19c9,0x6b25},
{0x19ca,0x19ca,0x6b80},
{0x19cb,0x19cb,0x6b7e},
{0x19cc,0x19cc,0x6bde},
{0x19cd,0x19cd,0x6c1d},
{0x19ce,0x19ce,0x6c93},
{0x19cf,0x19cf,0x6cec},
{0x19d0,0x19d0,0x6ceb},
{0x19d1,0x19d1,0x6cee},
{0x19d2,0x19d2,0x6cd9},
{0x19d3,0x19d3,0x6cb6},
{0x19d4,0x19d4,0x6cd4},
{0x19d5,0x19d5,0x6cad},
{0x19d6,0x19d6,0x6ce7},
{0x19d7,0x19d7,0x6cb7},
{0x19d8,0x19d8,0x6cd0},
{0x19d9,0x19d9,0x6cc2},
{0x19da,0x19da,0x6cba},
{0x19db,0x19db,0x6cc3},
{0x19dc,0x19dc,0x6cc6},
{0x19dd,0x19dd,0x6ced},
{0x19de,0x19de,0x6cf2},
{0x19df,0x19df,0x6cd2},
{0x19e0,0x19e0,0x6cdd},
{0x19e1,0x19e1,0x6cb4},
{0x19e2,0x19e2,0x6c8a},
{0x19e3,0x19e3,0x6c9d},
{0x19e4,0x19e4,0x6c80},
{0x19e5,0x19e5,0x6cde},
{0x19e6,0x19e6,0x6cc0},
{0x19e7,0x19e7,0x6d30},
{0x19e8,0x19e8,0x6ccd},
{0x19e9,0x19e9,0x6cc7},
{0x19ea,0x19ea,0x6cb0},
{0x19eb,0x19eb,0x6cf9},
{0x19ec,0x19ec,0x6ccf},
{0x19ed,0x19ed,0x6ce9},
{0x19ee,0x19ee,0x6cd1},
{0x19ef,0x19ef,0x7094},
{0x19f0,0x19f0,0x7098},
{0x19f1,0x19f1,0x7085},
{0x19f2,0x19f2,0x7093},
{0x19f3,0x19f3,0x7086},
{0x19f4,0x19f4,0x7084},
{0x19f5,0x19f5,0x7091},
{0x19f6,0x19f6,0x7096},
{0x19f7,0x19f7,0x7082},
{0x19f8,0x19f8,0x709a},
{0x19f9,0x19f9,0x7083},
{0x19fa,0x19fa,0x726a},
{0x19fb,0x19fb,0x72d6},
{0x19fc,0x19fc,0x72cb},
{0x19fd,0x19fd,0x72d8},
{0x19fe,0x19fe,0x72c9},
{0x19ff,0x19ff,0x72dc},
{0x1a00,0x1a00,0x72d2},
{0x1a01,0x1a01,0x72d4},
{0x1a02,0x1a02,0x72da},
{0x1a03,0x1a03,0x72cc},
{0x1a04,0x1a04,0x72d1},
{0x1a05,0x1a05,0x73a4},
{0x1a06,0x1a06,0x73a1},
{0x1a07,0x1a07,0x73ad},
{0x1a08,0x1a08,0x73a6},
{0x1a09,0x1a09,0x73a2},
{0x1a0a,0x1a0a,0x73a0},
{0x1a0b,0x1a0b,0x73ac},
{0x1a0c,0x1a0c,0x739d},
{0x1a0d,0x1a0d,0x74dd},
{0x1a0e,0x1a0e,0x74e8},
{0x1a0f,0x1a10,0x753f},
{0x1a11,0x1a11,0x753e},
{0x1a12,0x1a12,0x758c},
{0x1a13,0x1a13,0x7598},
{0x1a14,0x1a14,0x76af},
{0x1a15,0x1a15,0x76f3},
{0x1a16,0x1a16,0x76f1},
{0x1a17,0x1a17,0x76f0},
{0x1a18,0x1a18,0x76f5},
{0x1a19,0x1a19,0x77f8},
{0x1a1a,0x1a1a,0x77fc},
{0x1a1b,0x1a1b,0x77f9},
{0x1a1c,0x1a1c,0x77fb},
{0x1a1d,0x1a1d,0x77fa},
{0x1a1e,0x1a1e,0x77f7},
{0x1a1f,0x1a1f,0x7942},
{0x1a20,0x1a20,0x793f},
{0x1a21,0x1a21,0x79c5},
{0x1a22,0x1a22,0x7a78},
{0x1a23,0x1a23,0x7a7b},
{0x1a24,0x1a24,0x7afb},
{0x1a25,0x1a25,0x7c75},
{0x1a26,0x1a26,0x7cfd},
{0x1a27,0x1a27,0x8035},
{0x1a28,0x1a28,0x808f},
{0x1a29,0x1a29,0x80ae},
{0x1a2a,0x1a2a,0x80a3},
{0x1a2b,0x1a2b,0x80b8},
{0x1a2c,0x1a2c,0x80b5},
{0x1a2d,0x1a2d,0x80ad},
{0x1a2e,0x1a2e,0x8220},
{0x1a2f,0x1a2f,0x82a0},
{0x1a30,0x1a30,0x82c0},
{0x1a31,0x1a31,0x82ab},
{0x1a32,0x1a32,0x829a},
{0x1a33,0x1a33,0x8298},
{0x1a34,0x1a34,0x829b},
{0x1a35,0x1a35,0x82b5},
{0x1a36,0x1a36,0x82a7},
{0x1a37,0x1a37,0x82ae},
{0x1a38,0x1a38,0x82bc},
{0x1a39,0x1a39,0x829e},
{0x1a3a,0x1a3a,0x82ba},
{0x1a3b,0x1a3b,0x82b4},
{0x1a3c,0x1a3c,0x82a8},
{0x1a3d,0x1a3d,0x82a1},
{0x1a3e,0x1a3e,0x82a9},
{0x1a3f,0x1a3f,0x82c2},
{0x1a40,0x1a40,0x82a4},
{0x1a41,0x1a41,0x82c3},
{0x1a42,0x1a42,0x82b6},
{0x1a43,0x1a43,0x82a2},
{0x1a44,0x1a44,0x8670},
{0x1a45,0x1a45,0x866f},
{0x1a46,0x1a47,0x866d},
{0x1a48,0x1a48,0x8c56},
{0x1a49,0x1a49,0x8fd2},
{0x1a4a,0x1a4a,0x8fcb},
{0x1a4b,0x1a4b,0x8fd3},
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{0x1a51,0x1a51,0x90b4},
{0x1a52,0x1a52,0x90af},
{0x1a53,0x1a53,0x90b3},
{0x1a54,0x1a54,0x90b0},
{0x1a55,0x1a55,0x9639},
{0x1a56,0x1a56,0x963d},
{0x1a57,0x1a57,0x963c},
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{0x1a62,0x1a62,0x4fdc},
{0x1a63,0x1a63,0x4fd9},
{0x1a64,0x1a64,0x4fbb},
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{0x1a6d,0x1a6d,0x5244},
{0x1a6e,0x1a6e,0x5249},
{0x1a6f,0x1a6f,0x52c0},
{0x1a70,0x1a70,0x52c2},
{0x1a71,0x1a71,0x533d},
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{0x1a7a,0x1a7a,0x54a5},
{0x1a7b,0x1a7b,0x54cf},
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{0x1aa4,0x1aa4,0x59fa},
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{0x201c,0x201c,0x83a8},
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{0x2052,0x2052,0x88a8},
{0x2053,0x2053,0x88a2},
{0x2054,0x2054,0x88aa},
{0x2055,0x2055,0x889a},
{0x2056,0x2056,0x8891},
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{0x205e,0x205e,0x88a4},
{0x205f,0x205f,0x88ac},
{0x2060,0x2060,0x888c},
{0x2061,0x2061,0x8893},
{0x2062,0x2062,0x888e},
{0x2063,0x2063,0x8982},
{0x2064,0x2064,0x89d6},
{0x2065,0x2065,0x89d9},
{0x2066,0x2066,0x89d5},
{0x2067,0x2067,0x8a30},
{0x2068,0x2068,0x8a27},
{0x2069,0x2069,0x8a2c},
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{0x2070,0x2070,0x8ca5},
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{0x2072,0x2072,0x8d7b},
{0x2073,0x2073,0x8d79},
{0x2074,0x2074,0x8dbc},
{0x2075,0x2075,0x8dc2},
{0x2076,0x2076,0x8db9},
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{0x209f,0x209f,0x91e8},
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{0x20b9,0x20b9,0x509c},
{0x20ba,0x20ba,0x5092},
{0x20bb,0x20bb,0x5082},
{0x20bc,0x20bc,0x5087},
{0x20bd,0x20bd,0x515f},
{0x20be,0x20be,0x51d4},
{0x20bf,0x20bf,0x5312},
{0x20c0,0x20c0,0x5311},
{0x20c1,0x20c1,0x53a4},
{0x20c2,0x20c2,0x53a7},
{0x20c3,0x20c3,0x5591},
{0x20c4,0x20c4,0x55a8},
{0x20c5,0x20c5,0x55a5},
{0x20c6,0x20c6,0x55ad},
{0x20c7,0x20c7,0x5577},
{0x20c8,0x20c8,0x5645},
{0x20c9,0x20c9,0x55a2},
{0x20ca,0x20ca,0x5593},
{0x20cb,0x20cb,0x5588},
{0x20cc,0x20cc,0x558f},
{0x20cd,0x20cd,0x55b5},
{0x20ce,0x20ce,0x5581},
{0x20cf,0x20cf,0x55a3},
{0x20d0,0x20d0,0x5592},
{0x20d1,0x20d1,0x55a4},
{0x20d2,0x20d2,0x557d},
{0x20d3,0x20d3,0x558c},
{0x20d4,0x20d4,0x55a6},
{0x20d5,0x20d5,0x557f},
{0x20d6,0x20d6,0x5595},
{0x20d7,0x20d7,0x55a1},
{0x20d8,0x20d8,0x558e},
{0x20d9,0x20d9,0x570c},
{0x20da,0x20da,0x5829},
{0x20db,0x20db,0x5837},
{0x20dc,0x20dc,0x5819},
{0x20dd,0x20dd,0x581e},
{0x20de,0x20de,0x5827},
{0x20df,0x20df,0x5823},
{0x20e0,0x20e0,0x5828},
{0x20e1,0x20e1,0x57f5},
{0x20e2,0x20e2,0x5848},
{0x20e3,0x20e3,0x5825},
{0x20e4,0x20e4,0x581c},
{0x20e5,0x20e5,0x581b},
{0x20e6,0x20e6,0x5833},
{0x20e7,0x20e7,0x583f},
{0x20e8,0x20e8,0x5836},
{0x20e9,0x20e9,0x582e},
{0x20ea,0x20ea,0x5839},
{0x20eb,0x20eb,0x5838},
{0x20ec,0x20ec,0x582d},
{0x20ed,0x20ed,0x582c},
{0x20ee,0x20ee,0x583b},
{0x20ef,0x20ef,0x5961},
{0x20f0,0x20f0,0x5aaf},
{0x20f1,0x20f1,0x5a94},
{0x20f2,0x20f2,0x5a9f},
{0x20f3,0x20f3,0x5a7a},
{0x20f4,0x20f4,0x5aa2},
{0x20f5,0x20f5,0x5a9e},
{0x20f6,0x20f6,0x5a78},
{0x20f7,0x20f7,0x5aa6},
{0x20f8,0x20f8,0x5a7c},
{0x20f9,0x20f9,0x5aa5},
{0x20fa,0x20fa,0x5aac},
{0x20fb,0x20fb,0x5a95},
{0x20fc,0x20fc,0x5aae},
{0x20fd,0x20fd,0x5a37},
{0x20fe,0x20fe,0x5a84},
{0x20ff,0x20ff,0x5a8a},
{0x2100,0x2100,0x5a97},
{0x2101,0x2101,0x5a83},
{0x2102,0x2102,0x5a8b},
{0x2103,0x2103,0x5aa9},
{0x2104,0x2104,0x5a7b},
{0x2105,0x2105,0x5a7d},
{0x2106,0x2106,0x5a8c},
{0x2107,0x2107,0x5a9c},
{0x2108,0x2108,0x5a8f},
{0x2109,0x2109,0x5a93},
{0x210a,0x210a,0x5a9d},
{0x210b,0x210b,0x5bea},
{0x210c,0x210c,0x5bcd},
{0x210d,0x210d,0x5bcb},
{0x210e,0x210e,0x5bd4},
{0x210f,0x210f,0x5bd1},
{0x2110,0x2110,0x5bca},
{0x2111,0x2111,0x5bce},
{0x2112,0x2112,0x5c0c},
{0x2113,0x2113,0x5c30},
{0x2114,0x2114,0x5d37},
{0x2115,0x2115,0x5d43},
{0x2116,0x2116,0x5d6b},
{0x2117,0x2117,0x5d41},
{0x2118,0x2118,0x5d4b},
{0x2119,0x2119,0x5d3f},
{0x211a,0x211a,0x5d35},
{0x211b,0x211b,0x5d51},
{0x211c,0x211c,0x5d4e},
{0x211d,0x211d,0x5d55},
{0x211e,0x211e,0x5d33},
{0x211f,0x211f,0x5d3a},
{0x2120,0x2120,0x5d52},
{0x2121,0x2121,0x5d3d},
{0x2122,0x2122,0x5d31},
{0x2123,0x2123,0x5d59},
{0x2124,0x2124,0x5d42},
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{0x2126,0x2126,0x5d49},
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{0x2f04,0x2f04,0x9eb0},
{0x2f05,0x2f05,0x9ec8},
{0x2f06,0x2f06,0x9eda},
{0x2f07,0x2f07,0x9efb},
{0x2f08,0x2f08,0x9eff},
{0x2f09,0x2f09,0x9f24},
{0x2f0a,0x2f0a,0x9f23},
{0x2f0b,0x2f0b,0x9f22},
{0x2f0c,0x2f0c,0x9f54},
{0x2f0d,0x2f0d,0x9fa0},
{0x2f0e,0x2f0e,0x5131},
{0x2f0f,0x2f10,0x512d},
{0x2f11,0x2f11,0x5698},
{0x2f12,0x2f12,0x569c},
{0x2f13,0x2f13,0x5697},
{0x2f14,0x2f14,0x569a},
{0x2f15,0x2f15,0x569d},
{0x2f16,0x2f16,0x5699},
{0x2f17,0x2f17,0x5970},
{0x2f18,0x2f18,0x5b3c},
{0x2f19,0x2f1a,0x5c69},
{0x2f1b,0x2f1b,0x5dc0},
{0x2f1c,0x2f1d,0x5e6d},
{0x2f1e,0x2f1e,0x61d8},
{0x2f1f,0x2f1f,0x61df},
{0x2f20,0x2f21,0x61ed},
{0x2f22,0x2f22,0x61f1},
{0x2f23,0x2f23,0x61ea},
{0x2f24,0x2f24,0x61f0},
{0x2f25,0x2f25,0x61eb},
{0x2f26,0x2f26,0x61d6},
{0x2f27,0x2f27,0x61e9},
{0x2f28,0x2f28,0x64ff},
{0x2f29,0x2f29,0x6504},
{0x2f2a,0x2f2a,0x64fd},
{0x2f2b,0x2f2b,0x64f8},
{0x2f2c,0x2f2c,0x6501},
{0x2f2d,0x2f2d,0x6503},
{0x2f2e,0x2f2e,0x64fc},
{0x2f2f,0x2f2f,0x6594},
{0x2f30,0x2f30,0x65db},
{0x2f31,0x2f32,0x66da},
{0x2f33,0x2f33,0x66d8},
{0x2f34,0x2f34,0x6ac5},
{0x2f35,0x2f35,0x6ab9},
{0x2f36,0x2f36,0x6abd},
{0x2f37,0x2f37,0x6ae1},
{0x2f38,0x2f38,0x6ac6},
{0x2f39,0x2f39,0x6aba},
{0x2f3a,0x2f3b,0x6ab6},
{0x2f3c,0x2f3c,0x6ac7},
{0x2f3d,0x2f3d,0x6ab4},
{0x2f3e,0x2f3e,0x6aad},
{0x2f3f,0x2f3f,0x6b5e},
{0x2f40,0x2f40,0x6bc9},
{0x2f41,0x2f41,0x6c0b},
{0x2f42,0x2f42,0x7007},
{0x2f43,0x2f44,0x700c},
{0x2f45,0x2f45,0x7001},
{0x2f46,0x2f46,0x7005},
{0x2f47,0x2f47,0x7014},
{0x2f48,0x2f48,0x700e},
{0x2f49,0x2f4a,0x6fff},
{0x2f4b,0x2f4b,0x6ffb},
{0x2f4c,0x2f4c,0x7026},
{0x2f4d,0x2f4d,0x6ffc},
{0x2f4e,0x2f4e,0x6ff7},
{0x2f4f,0x2f4f,0x700a},
{0x2f50,0x2f50,0x7201},
{0x2f51,0x2f51,0x71ff},
{0x2f52,0x2f52,0x71f9},
{0x2f53,0x2f53,0x7203},
{0x2f54,0x2f54,0x71fd},
{0x2f55,0x2f55,0x7376},
{0x2f56,0x2f56,0x74b8},
{0x2f57,0x2f57,0x74c0},
{0x2f58,0x2f58,0x74b5},
{0x2f59,0x2f59,0x74c1},
{0x2f5a,0x2f5a,0x74be},
{0x2f5b,0x2f5b,0x74b6},
{0x2f5c,0x2f5c,0x74bb},
{0x2f5d,0x2f5d,0x74c2},
{0x2f5e,0x2f5e,0x7514},
{0x2f5f,0x2f5f,0x7513},
{0x2f60,0x2f60,0x765c},
{0x2f61,0x2f61,0x7664},
{0x2f62,0x2f62,0x7659},
{0x2f63,0x2f63,0x7650},
{0x2f64,0x2f64,0x7653},
{0x2f65,0x2f65,0x7657},
{0x2f66,0x2f66,0x765a},
{0x2f67,0x2f67,0x76a6},
{0x2f68,0x2f68,0x76bd},
{0x2f69,0x2f69,0x76ec},
{0x2f6a,0x2f6a,0x77c2},
{0x2f6b,0x2f6b,0x77ba},
{0x2f6c,0x2f6c,0x790c},
{0x2f6d,0x2f6e,0x7913},
{0x2f6f,0x2f6f,0x7909},
{0x2f70,0x2f70,0x7910},
{0x2f71,0x2f71,0x7912},
{0x2f72,0x2f72,0x7911},
{0x2f73,0x2f73,0x79ad},
{0x2f74,0x2f74,0x79ac},
{0x2f75,0x2f75,0x7a5f},
{0x2f76,0x2f76,0x7c1c},
{0x2f77,0x2f77,0x7c29},
{0x2f78,0x2f78,0x7c19},
{0x2f79,0x2f79,0x7c20},
{0x2f7a,0x2f7a,0x7c1f},
{0x2f7b,0x2f7b,0x7c2d},
{0x2f7c,0x2f7c,0x7c1d},
{0x2f7d,0x2f7d,0x7c26},
{0x2f7e,0x2f7e,0x7c28},
{0x2f7f,0x2f7f,0x7c22},
{0x2f80,0x2f80,0x7c25},
{0x2f81,0x2f81,0x7c30},
{0x2f82,0x2f82,0x7e5c},
{0x2f83,0x2f83,0x7e50},
{0x2f84,0x2f84,0x7e56},
{0x2f85,0x2f85,0x7e63},
{0x2f86,0x2f86,0x7e58},
{0x2f87,0x2f87,0x7e62},
{0x2f88,0x2f88,0x7e5f},
{0x2f89,0x2f89,0x7e51},
{0x2f8a,0x2f8a,0x7e60},
{0x2f8b,0x2f8b,0x7e57},
{0x2f8c,0x2f8c,0x7e53},
{0x2f8d,0x2f8d,0x7fb5},
{0x2f8e,0x2f8e,0x7fb3},
{0x2f8f,0x2f90,0x7ff7},
{0x2f91,0x2f91,0x8075},
{0x2f92,0x2f93,0x81d1},
{0x2f94,0x2f94,0x81d0},
{0x2f95,0x2f95,0x825f},
{0x2f96,0x2f96,0x825e},
{0x2f97,0x2f97,0x85b4},
{0x2f98,0x2f98,0x85c6},
{0x2f99,0x2f99,0x85c0},
{0x2f9a,0x2f9a,0x85c3},
{0x2f9b,0x2f9b,0x85c2},
{0x2f9c,0x2f9c,0x85b3},
{0x2f9d,0x2f9d,0x85b5},
{0x2f9e,0x2f9e,0x85bd},
{0x2f9f,0x2f9f,0x85c7},
{0x2fa0,0x2fa0,0x85c4},
{0x2fa1,0x2fa1,0x85bf},
{0x2fa2,0x2fa2,0x85cb},
{0x2fa3,0x2fa3,0x85ce},
{0x2fa4,0x2fa4,0x85c8},
{0x2fa5,0x2fa5,0x85c5},
{0x2fa6,0x2fa6,0x85b1},
{0x2fa7,0x2fa7,0x85b6},
{0x2fa8,0x2fa8,0x85d2},
{0x2fa9,0x2fa9,0x8624},
{0x2faa,0x2faa,0x85b8},
{0x2fab,0x2fab,0x85b7},
{0x2fac,0x2fac,0x85be},
{0x2fad,0x2fad,0x8669},
{0x2fae,0x2fae,0x87e7},
{0x2faf,0x2faf,0x87e6},
{0x2fb0,0x2fb0,0x87e2},
{0x2fb1,0x2fb1,0x87db},
{0x2fb2,0x2fb2,0x87eb},
{0x2fb3,0x2fb3,0x87ea},
{0x2fb4,0x2fb4,0x87e5},
{0x2fb5,0x2fb5,0x87df},
{0x2fb6,0x2fb6,0x87f3},
{0x2fb7,0x2fb7,0x87e4},
{0x2fb8,0x2fb8,0x87d4},
{0x2fb9,0x2fb9,0x87dc},
{0x2fba,0x2fba,0x87d3},
{0x2fbb,0x2fbb,0x87ed},
{0x2fbc,0x2fbc,0x87d8},
{0x2fbd,0x2fbd,0x87e3},
{0x2fbe,0x2fbe,0x87d7},
{0x2fbf,0x2fbf,0x87d9},
{0x2fc0,0x2fc0,0x8801},
{0x2fc1,0x2fc1,0x87f4},
{0x2fc2,0x2fc2,0x87e8},
{0x2fc3,0x2fc3,0x87dd},
{0x2fc4,0x2fc4,0x8953},
{0x2fc5,0x2fc5,0x894b},
{0x2fc6,0x2fc6,0x894f},
{0x2fc7,0x2fc7,0x894c},
{0x2fc8,0x2fc8,0x8946},
{0x2fc9,0x2fca,0x8950},
{0x2fcb,0x2fcb,0x8949},
{0x2fcc,0x2fcc,0x8b2a},
{0x2fcd,0x2fcd,0x8b27},
{0x2fce,0x2fce,0x8b23},
{0x2fcf,0x2fcf,0x8b33},
{0x2fd0,0x2fd0,0x8b30},
{0x2fd1,0x2fd1,0x8b35},
{0x2fd2,0x2fd2,0x8b47},
{0x2fd3,0x2fd3,0x8b2f},
{0x2fd4,0x2fd4,0x8b3c},
{0x2fd5,0x2fd5,0x8b3e},
{0x2fd6,0x2fd6,0x8b31},
{0x2fd7,0x2fd7,0x8b25},
{0x2fd8,0x2fd8,0x8b37},
{0x2fd9,0x2fd9,0x8b26},
{0x2fda,0x2fda,0x8b36},
{0x2fdb,0x2fdb,0x8b2e},
{0x2fdc,0x2fdc,0x8b24},
{0x2fdd,0x2fdd,0x8b3b},
{0x2fde,0x2fde,0x8b3d},
{0x2fdf,0x2fdf,0x8b3a},
{0x2fe0,0x2fe0,0x8c42},
{0x2fe1,0x2fe1,0x8c75},
{0x2fe2,0x2fe2,0x8c99},
{0x2fe3,0x2fe3,0x8c98},
{0x2fe4,0x2fe4,0x8c97},
{0x2fe5,0x2fe5,0x8cfe},
{0x2fe6,0x2fe6,0x8d04},
{0x2fe7,0x2fe7,0x8d02},
{0x2fe8,0x2fe8,0x8d00},
{0x2fe9,0x2fe9,0x8e5c},
{0x2fea,0x2fea,0x8e62},
{0x2feb,0x2feb,0x8e60},
{0x2fec,0x2fec,0x8e57},
{0x2fed,0x2fed,0x8e56},
{0x2fee,0x2fee,0x8e5e},
{0x2fef,0x2fef,0x8e65},
{0x2ff0,0x2ff0,0x8e67},
{0x2ff1,0x2ff1,0x8e5b},
{0x2ff2,0x2ff2,0x8e5a},
{0x2ff3,0x2ff3,0x8e61},
{0x2ff4,0x2ff4,0x8e5d},
{0x2ff5,0x2ff5,0x8e69},
{0x2ff6,0x2ff6,0x8e54},
{0x2ff7,0x2ff9,0x8f46},
{0x2ffa,0x2ffa,0x8f4b},
{0x2ffb,0x2ffb,0x9128},
{0x2ffc,0x2ffd,0x913a},
{0x2ffe,0x2ffe,0x913e},
{0x2fff,0x2fff,0x91a8},
{0x3000,0x3000,0x91a5},
{0x3001,0x3001,0x91a7},
{0x3002,0x3002,0x91af},
{0x3003,0x3003,0x91aa},
{0x3004,0x3004,0x93b5},
{0x3005,0x3005,0x938c},
{0x3006,0x3006,0x9392},
{0x3007,0x3007,0x93b7},
{0x3008,0x3008,0x939b},
{0x3009,0x3009,0x939d},
{0x300a,0x300a,0x9389},
{0x300b,0x300b,0x93a7},
{0x300c,0x300c,0x938e},
{0x300d,0x300d,0x93aa},
{0x300e,0x300e,0x939e},
{0x300f,0x300f,0x93a6},
{0x3010,0x3010,0x9395},
{0x3011,0x3011,0x9388},
{0x3012,0x3012,0x9399},
{0x3013,0x3013,0x939f},
{0x3014,0x3014,0x9380},
{0x3015,0x3015,0x938d},
{0x3016,0x3016,0x93b1},
{0x3017,0x3017,0x9391},
{0x3018,0x3018,0x93b2},
{0x3019,0x3019,0x93a4},
{0x301a,0x301a,0x93a8},
{0x301b,0x301b,0x93b4},
{0x301c,0x301c,0x93a3},
{0x301d,0x301e,0x95d2},
{0x301f,0x301f,0x95d1},
{0x3020,0x3020,0x96b3},
{0x3021,0x3021,0x96d7},
{0x3022,0x3022,0x96da},
{0x3023,0x3023,0x5dc2},
{0x3024,0x3024,0x96df},
{0x3025,0x3025,0x96d8},
{0x3026,0x3026,0x96dd},
{0x3027,0x3027,0x9723},
{0x3028,0x3028,0x9722},
{0x3029,0x3029,0x9725},
{0x302a,0x302a,0x97ac},
{0x302b,0x302b,0x97ae},
{0x302c,0x302c,0x97a8},
{0x302d,0x302d,0x97ab},
{0x302e,0x302e,0x97a4},
{0x302f,0x302f,0x97aa},
{0x3030,0x3030,0x97a2},
{0x3031,0x3031,0x97a5},
{0x3032,0x3032,0x97d7},
{0x3033,0x3033,0x97d9},
{0x3034,0x3034,0x97d6},
{0x3035,0x3035,0x97d8},
{0x3036,0x3036,0x97fa},
{0x3037,0x3039,0x9850},
{0x303a,0x303a,0x98b8},
{0x303b,0x303b,0x9941},
{0x303c,0x303c,0x993c},
{0x303d,0x303d,0x993a},
{0x303e,0x303e,0x9a0f},
{0x303f,0x303f,0x9a0b},
{0x3040,0x3040,0x9a09},
{0x3041,0x3041,0x9a0d},
{0x3042,0x3042,0x9a04},
{0x3043,0x3043,0x9a11},
{0x3044,0x3044,0x9a0a},
{0x3045,0x3045,0x9a05},
{0x3046,0x3046,0x9a07},
{0x3047,0x3047,0x9a06},
{0x3048,0x3048,0x9ac0},
{0x3049,0x3049,0x9adc},
{0x304a,0x304a,0x9b08},
{0x304b,0x304c,0x9b04},
{0x304d,0x304d,0x9b29},
{0x304e,0x304e,0x9b35},
{0x304f,0x304f,0x9b4a},
{0x3050,0x3050,0x9b4c},
{0x3051,0x3051,0x9b4b},
{0x3052,0x3052,0x9bc7},
{0x3053,0x3053,0x9bc6},
{0x3054,0x3054,0x9bc3},
{0x3055,0x3055,0x9bbf},
{0x3056,0x3056,0x9bc1},
{0x3057,0x3057,0x9bb5},
{0x3058,0x3058,0x9bb8},
{0x3059,0x3059,0x9bd3},
{0x305a,0x305a,0x9bb6},
{0x305b,0x305b,0x9bc4},
{0x305c,0x305c,0x9bb9},
{0x305d,0x305d,0x9bbd},
{0x305e,0x305e,0x9d5c},
{0x305f,0x305f,0x9d53},
{0x3060,0x3060,0x9d4f},
{0x3061,0x3061,0x9d4a},
{0x3062,0x3062,0x9d5b},
{0x3063,0x3063,0x9d4b},
{0x3064,0x3064,0x9d59},
{0x3065,0x3065,0x9d56},
{0x3066,0x3066,0x9d4c},
{0x3067,0x3067,0x9d57},
{0x3068,0x3068,0x9d52},
{0x3069,0x3069,0x9d54},
{0x306a,0x306a,0x9d5f},
{0x306b,0x306b,0x9d58},
{0x306c,0x306c,0x9d5a},
{0x306d,0x306d,0x9e8e},
{0x306e,0x306e,0x9e8c},
{0x306f,0x306f,0x9edf},
{0x3070,0x3070,0x9f01},
{0x3071,0x3071,0x9f00},
{0x3072,0x3072,0x9f16},
{0x3073,0x3073,0x9f25},
{0x3074,0x3074,0x9f2b},
{0x3075,0x3075,0x9f2a},
{0x3076,0x3076,0x9f29},
{0x3077,0x3077,0x9f28},
{0x3078,0x3078,0x9f4c},
{0x3079,0x3079,0x9f55},
{0x307a,0x307b,0x5134},
{0x307c,0x307c,0x5296},
{0x307d,0x307d,0x52f7},
{0x307e,0x307e,0x53b4},
{0x307f,0x307f,0x56ab},
{0x3080,0x3080,0x56ad},
{0x3081,0x3082,0x56a6},
{0x3083,0x3083,0x56aa},
{0x3084,0x3084,0x56ac},
{0x3085,0x3085,0x58da},
{0x3086,0x3086,0x58dd},
{0x3087,0x3087,0x58db},
{0x3088,0x3088,0x5912},
{0x3089,0x308b,0x5b3d},
{0x308c,0x308c,0x5dc3},
{0x308d,0x308d,0x5e70},
{0x308e,0x308e,0x5fbf},
{0x308f,0x308f,0x61fb},
{0x3090,0x3090,0x6507},
{0x3091,0x3091,0x6510},
{0x3092,0x3092,0x650d},
{0x3093,0x3093,0x6509},
{0x3094,0x3094,0x650c},
{0x3095,0x3095,0x650e},
{0x3096,0x3096,0x6584},
{0x3097,0x3097,0x65de},
{0x3098,0x3098,0x65dd},
{0x3099,0x3099,0x66de},
{0x309a,0x309a,0x6ae7},
{0x309b,0x309b,0x6ae0},
{0x309c,0x309c,0x6acc},
{0x309d,0x309d,0x6ad1},
{0x309e,0x309e,0x6ad9},
{0x309f,0x309f,0x6acb},
{0x30a0,0x30a0,0x6adf},
{0x30a1,0x30a1,0x6adc},
{0x30a2,0x30a2,0x6ad0},
{0x30a3,0x30a3,0x6aeb},
{0x30a4,0x30a4,0x6acf},
{0x30a5,0x30a5,0x6acd},
{0x30a6,0x30a6,0x6ade},
{0x30a7,0x30a7,0x6b60},
{0x30a8,0x30a8,0x6bb0},
{0x30a9,0x30a9,0x6c0c},
{0x30aa,0x30aa,0x7019},
{0x30ab,0x30ab,0x7027},
{0x30ac,0x30ac,0x7020},
{0x30ad,0x30ad,0x7016},
{0x30ae,0x30ae,0x702b},
{0x30af,0x30b1,0x7021},
{0x30b2,0x30b2,0x7029},
{0x30b3,0x30b3,0x7017},
{0x30b4,0x30b4,0x7024},
{0x30b5,0x30b5,0x701c},
{0x30b6,0x30b6,0x720c},
{0x30b7,0x30b7,0x720a},
{0x30b8,0x30b8,0x7207},
{0x30b9,0x30b9,0x7202},
{0x30ba,0x30ba,0x7205},
{0x30bb,0x30bc,0x72a5},
{0x30bd,0x30bd,0x72a4},
{0x30be,0x30be,0x72a3},
{0x30bf,0x30bf,0x72a1},
{0x30c0,0x30c0,0x74cb},
{0x30c1,0x30c1,0x74c5},
{0x30c2,0x30c2,0x74b7},
{0x30c3,0x30c3,0x74c3},
{0x30c4,0x30c4,0x7516},
{0x30c5,0x30c5,0x7660},
{0x30c6,0x30c7,0x77c9},
{0x30c8,0x30c8,0x77c4},
{0x30c9,0x30c9,0x77f1},
{0x30ca,0x30ca,0x791d},
{0x30cb,0x30cb,0x791b},
{0x30cc,0x30cc,0x7921},
{0x30cd,0x30cd,0x791c},
{0x30ce,0x30ce,0x7917},
{0x30cf,0x30cf,0x791e},
{0x30d0,0x30d0,0x79b0},
{0x30d1,0x30d2,0x7a67},
{0x30d3,0x30d3,0x7c33},
{0x30d4,0x30d4,0x7c3c},
{0x30d5,0x30d5,0x7c39},
{0x30d6,0x30d6,0x7c2c},
{0x30d7,0x30d7,0x7c3b},
{0x30d8,0x30d8,0x7cec},
{0x30d9,0x30d9,0x7cea},
{0x30da,0x30da,0x7e76},
{0x30db,0x30db,0x7e75},
{0x30dc,0x30dc,0x7e78},
{0x30dd,0x30dd,0x7e70},
{0x30de,0x30de,0x7e77},
{0x30df,0x30df,0x7e6f},
{0x30e0,0x30e0,0x7e7a},
{0x30e1,0x30e1,0x7e72},
{0x30e2,0x30e2,0x7e74},
{0x30e3,0x30e3,0x7e68},
{0x30e4,0x30e4,0x7f4b},
{0x30e5,0x30e5,0x7f4a},
{0x30e6,0x30e6,0x7f83},
{0x30e7,0x30e7,0x7f86},
{0x30e8,0x30e8,0x7fb7},
{0x30e9,0x30ea,0x7ffd},
{0x30eb,0x30eb,0x8078},
{0x30ec,0x30ec,0x81d7},
{0x30ed,0x30ed,0x81d5},
{0x30ee,0x30ee,0x820b},
{0x30ef,0x30ef,0x8264},
{0x30f0,0x30f0,0x8261},
{0x30f1,0x30f1,0x8263},
{0x30f2,0x30f2,0x85eb},
{0x30f3,0x30f3,0x85f1},
{0x30f4,0x30f4,0x85ed},
{0x30f5,0x30f5,0x85d9},
{0x30f6,0x30f6,0x85e1},
{0x30f7,0x30f7,0x85e8},
{0x30f8,0x30f8,0x85da},
{0x30f9,0x30f9,0x85d7},
{0x30fa,0x30fa,0x85ec},
{0x30fb,0x30fb,0x85f2},
{0x30fc,0x30fc,0x85f8},
{0x30fd,0x30fd,0x85d8},
{0x30fe,0x30fe,0x85df},
{0x30ff,0x30ff,0x85e3},
{0x3100,0x3100,0x85dc},
{0x3101,0x3101,0x85d1},
{0x3102,0x3102,0x85f0},
{0x3103,0x3103,0x85e6},
{0x3104,0x3104,0x85ef},
{0x3105,0x3105,0x85de},
{0x3106,0x3106,0x85e2},
{0x3107,0x3107,0x8800},
{0x3108,0x3108,0x87fa},
{0x3109,0x3109,0x8803},
{0x310a,0x310b,0x87f6},
{0x310c,0x310c,0x8809},
{0x310d,0x310d,0x880c},
{0x310e,0x310e,0x880b},
{0x310f,0x310f,0x8806},
{0x3110,0x3110,0x87fc},
{0x3111,0x3111,0x8808},
{0x3112,0x3112,0x87ff},
{0x3113,0x3113,0x880a},
{0x3114,0x3114,0x8802},
{0x3115,0x3115,0x8962},
{0x3116,0x3117,0x895a},
{0x3118,0x3118,0x8957},
{0x3119,0x3119,0x8961},
{0x311a,0x311a,0x895c},
{0x311b,0x311b,0x8958},
{0x311c,0x311c,0x895d},
{0x311d,0x311d,0x8959},
{0x311e,0x311e,0x8988},
{0x311f,0x311f,0x89b7},
{0x3120,0x3120,0x89b6},
{0x3121,0x3121,0x89f6},
{0x3122,0x3122,0x8b50},
{0x3123,0x3123,0x8b48},
{0x3124,0x3124,0x8b4a},
{0x3125,0x3125,0x8b40},
{0x3126,0x3126,0x8b53},
{0x3127,0x3127,0x8b56},
{0x3128,0x3128,0x8b54},
{0x3129,0x3129,0x8b4b},
{0x312a,0x312a,0x8b55},
{0x312b,0x312b,0x8b51},
{0x312c,0x312c,0x8b42},
{0x312d,0x312d,0x8b52},
{0x312e,0x312e,0x8b57},
{0x312f,0x312f,0x8c43},
{0x3130,0x3130,0x8c77},
{0x3131,0x3131,0x8c76},
{0x3132,0x3132,0x8c9a},
{0x3133,0x3134,0x8d06},
{0x3135,0x3135,0x8d09},
{0x3136,0x3136,0x8dac},
{0x3137,0x3137,0x8daa},
{0x3138,0x3138,0x8dad},
{0x3139,0x3139,0x8dab},
{0x313a,0x313a,0x8e6d},
{0x313b,0x313b,0x8e78},
{0x313c,0x313c,0x8e73},
{0x313d,0x313d,0x8e6a},
{0x313e,0x313e,0x8e6f},
{0x313f,0x313f,0x8e7b},
{0x3140,0x3140,0x8ec2},
{0x3141,0x3141,0x8f52},
{0x3142,0x3142,0x8f51},
{0x3143,0x3144,0x8f4f},
{0x3145,0x3145,0x8f53},
{0x3146,0x3146,0x8fb4},
{0x3147,0x3147,0x9140},
{0x3148,0x3148,0x913f},
{0x3149,0x3149,0x91b0},
{0x314a,0x314a,0x91ad},
{0x314b,0x314b,0x93de},
{0x314c,0x314c,0x93c7},
{0x314d,0x314d,0x93cf},
{0x314e,0x314e,0x93c2},
{0x314f,0x314f,0x93da},
{0x3150,0x3150,0x93d0},
{0x3151,0x3151,0x93f9},
{0x3152,0x3152,0x93ec},
{0x3153,0x3153,0x93cc},
{0x3154,0x3154,0x93d9},
{0x3155,0x3155,0x93a9},
{0x3156,0x3156,0x93e6},
{0x3157,0x3157,0x93ca},
{0x3158,0x3158,0x93d4},
{0x3159,0x3159,0x93ee},
{0x315a,0x315a,0x93e3},
{0x315b,0x315b,0x93d5},
{0x315c,0x315c,0x93c4},
{0x315d,0x315d,0x93ce},
{0x315e,0x315e,0x93c0},
{0x315f,0x315f,0x93d2},
{0x3160,0x3160,0x93a5},
{0x3161,0x3161,0x93e7},
{0x3162,0x3162,0x957d},
{0x3163,0x3164,0x95da},
{0x3165,0x3165,0x96e1},
{0x3166,0x3166,0x9729},
{0x3167,0x3168,0x972b},
{0x3169,0x3169,0x9728},
{0x316a,0x316a,0x9726},
{0x316b,0x316b,0x97b3},
{0x316c,0x316c,0x97b7},
{0x316d,0x316d,0x97b6},
{0x316e,0x3170,0x97dd},
{0x3171,0x3171,0x985c},
{0x3172,0x3172,0x9859},
{0x3173,0x3173,0x985d},
{0x3174,0x3174,0x9857},
{0x3175,0x3175,0x98bf},
{0x3176,0x3176,0x98bd},
{0x3177,0x3177,0x98bb},
{0x3178,0x3178,0x98be},
{0x3179,0x3179,0x9948},
{0x317a,0x317a,0x9947},
{0x317b,0x317b,0x9943},
{0x317c,0x317d,0x99a6},
{0x317e,0x317e,0x9a1a},
{0x317f,0x317f,0x9a15},
{0x3180,0x3180,0x9a25},
{0x3181,0x3181,0x9a1d},
{0x3182,0x3182,0x9a24},
{0x3183,0x3183,0x9a1b},
{0x3184,0x3184,0x9a22},
{0x3185,0x3185,0x9a20},
{0x3186,0x3186,0x9a27},
{0x3187,0x3187,0x9a23},
{0x3188,0x3188,0x9a1e},
{0x3189,0x3189,0x9a1c},
{0x318a,0x318a,0x9a14},
{0x318b,0x318b,0x9ac2},
{0x318c,0x318c,0x9b0b},
{0x318d,0x318d,0x9b0a},
{0x318e,0x318e,0x9b0e},
{0x318f,0x318f,0x9b0c},
{0x3190,0x3190,0x9b37},
{0x3191,0x3192,0x9bea},
{0x3193,0x3193,0x9be0},
{0x3194,0x3194,0x9bde},
{0x3195,0x3195,0x9be4},
{0x3196,0x3196,0x9be6},
{0x3197,0x3197,0x9be2},
{0x3198,0x3198,0x9bf0},
{0x3199,0x3199,0x9bd4},
{0x319a,0x319a,0x9bd7},
{0x319b,0x319b,0x9bec},
{0x319c,0x319c,0x9bdc},
{0x319d,0x319d,0x9bd9},
{0x319e,0x319e,0x9be5},
{0x319f,0x319f,0x9bd5},
{0x31a0,0x31a0,0x9be1},
{0x31a1,0x31a1,0x9bda},
{0x31a2,0x31a2,0x9d77},
{0x31a3,0x31a3,0x9d81},
{0x31a4,0x31a4,0x9d8a},
{0x31a5,0x31a5,0x9d84},
{0x31a6,0x31a6,0x9d88},
{0x31a7,0x31a7,0x9d71},
{0x31a8,0x31a8,0x9d80},
{0x31a9,0x31a9,0x9d78},
{0x31aa,0x31aa,0x9d86},
{0x31ab,0x31ac,0x9d8b},
{0x31ad,0x31ad,0x9d7d},
{0x31ae,0x31ae,0x9d6b},
{0x31af,0x31b0,0x9d74},
{0x31b1,0x31b1,0x9d70},
{0x31b2,0x31b2,0x9d69},
{0x31b3,0x31b3,0x9d85},
{0x31b4,0x31b4,0x9d73},
{0x31b5,0x31b5,0x9d7b},
{0x31b6,0x31b6,0x9d82},
{0x31b7,0x31b7,0x9d6f},
{0x31b8,0x31b8,0x9d79},
{0x31b9,0x31b9,0x9d7f},
{0x31ba,0x31ba,0x9d87},
{0x31bb,0x31bb,0x9d68},
{0x31bc,0x31bc,0x9e94},
{0x31bd,0x31bd,0x9e91},
{0x31be,0x31be,0x9ec0},
{0x31bf,0x31bf,0x9efc},
{0x31c0,0x31c0,0x9f2d},
{0x31c1,0x31c2,0x9f40},
{0x31c3,0x31c3,0x9f4d},
{0x31c4,0x31c6,0x9f56},
{0x31c7,0x31c7,0x5337},
{0x31c8,0x31c8,0x56b2},
{0x31c9,0x31c9,0x56b5},
{0x31ca,0x31ca,0x56b3},
{0x31cb,0x31cb,0x58e3},
{0x31cc,0x31cc,0x5b45},
{0x31cd,0x31ce,0x5dc6},
{0x31cf,0x31d0,0x5eee},
{0x31d1,0x31d2,0x5fc0},
{0x31d3,0x31d3,0x61f9},
{0x31d4,0x31d4,0x6517},
{0x31d5,0x31d5,0x6516},
{0x31d6,0x31d6,0x6515},
{0x31d7,0x31d7,0x6513},
{0x31d8,0x31d8,0x65df},
{0x31d9,0x31d9,0x66e8},
{0x31da,0x31db,0x66e3},
{0x31dc,0x31dc,0x6af3},
{0x31dd,0x31dd,0x6af0},
{0x31de,0x31de,0x6aea},
{0x31df,0x31df,0x6ae8},
{0x31e0,0x31e0,0x6af9},
{0x31e1,0x31e1,0x6af1},
{0x31e2,0x31e3,0x6aee},
{0x31e4,0x31e4,0x703c},
{0x31e5,0x31e5,0x7035},
{0x31e6,0x31e6,0x702f},
{0x31e7,0x31e7,0x7037},
{0x31e8,0x31e8,0x7034},
{0x31e9,0x31e9,0x7031},
{0x31ea,0x31ea,0x7042},
{0x31eb,0x31eb,0x7038},
{0x31ec,0x31ec,0x703f},
{0x31ed,0x31ed,0x703a},
{0x31ee,0x31ee,0x7039},
{0x31ef,0x31ef,0x702a},
{0x31f0,0x31f0,0x7040},
{0x31f1,0x31f1,0x703b},
{0x31f2,0x31f2,0x7033},
{0x31f3,0x31f3,0x7041},
{0x31f4,0x31f5,0x7213},
{0x31f6,0x31f6,0x72a8},
{0x31f7,0x31f7,0x737d},
{0x31f8,0x31f8,0x737c},
{0x31f9,0x31f9,0x74ba},
{0x31fa,0x31fa,0x76ab},
{0x31fb,0x31fb,0x76aa},
{0x31fc,0x31fc,0x76be},
{0x31fd,0x31fd,0x76ed},
{0x31fe,0x31fe,0x77cc},
{0x31ff,0x3200,0x77ce},
{0x3201,0x3201,0x77cd},
{0x3202,0x3202,0x77f2},
{0x3203,0x3203,0x7925},
{0x3204,0x3204,0x7923},
{0x3205,0x3206,0x7927},
{0x3207,0x3207,0x7924},
{0x3208,0x3208,0x7929},
{0x3209,0x3209,0x79b2},
{0x320a,0x320a,0x7a6e},
{0x320b,0x320c,0x7a6c},
{0x320d,0x320d,0x7af7},
{0x320e,0x320e,0x7c49},
{0x320f,0x320f,0x7c48},
{0x3210,0x3210,0x7c4a},
{0x3211,0x3211,0x7c47},
{0x3212,0x3212,0x7c45},
{0x3213,0x3213,0x7cee},
{0x3214,0x3214,0x7e7b},
{0x3215,0x3215,0x7e7e},
{0x3216,0x3216,0x7e81},
{0x3217,0x3217,0x7e80},
{0x3218,0x3218,0x7fba},
{0x3219,0x3219,0x7fff},
{0x321a,0x321a,0x8079},
{0x321b,0x321b,0x81db},
{0x321c,0x321c,0x81d9},
{0x321d,0x321e,0x8268},
{0x321f,0x321f,0x8622},
{0x3220,0x3220,0x85ff},
{0x3221,0x3221,0x8601},
{0x3222,0x3222,0x85fe},
{0x3223,0x3223,0x861b},
{0x3224,0x3224,0x8600},
{0x3225,0x3225,0x85f6},
{0x3226,0x3226,0x8604},
{0x3227,0x3227,0x8609},
{0x3228,0x3228,0x8605},
{0x3229,0x3229,0x860c},
{0x322a,0x322a,0x85fd},
{0x322b,0x322b,0x8819},
{0x322c,0x322d,0x8810},
{0x322e,0x322e,0x8817},
{0x322f,0x322f,0x8813},
{0x3230,0x3230,0x8816},
{0x3231,0x3231,0x8963},
{0x3232,0x3232,0x8966},
{0x3233,0x3233,0x89b9},
{0x3234,0x3234,0x89f7},
{0x3235,0x3235,0x8b60},
{0x3236,0x3236,0x8b6a},
{0x3237,0x3237,0x8b5d},
{0x3238,0x3238,0x8b68},
{0x3239,0x3239,0x8b63},
{0x323a,0x323a,0x8b65},
{0x323b,0x323b,0x8b67},
{0x323c,0x323c,0x8b6d},
{0x323d,0x323d,0x8dae},
{0x323e,0x323e,0x8e86},
{0x323f,0x323f,0x8e88},
{0x3240,0x3240,0x8e84},
{0x3241,0x3241,0x8f59},
{0x3242,0x3243,0x8f56},
{0x3244,0x3244,0x8f55},
{0x3245,0x3245,0x8f58},
{0x3246,0x3246,0x8f5a},
{0x3247,0x3247,0x908d},
{0x3248,0x3248,0x9143},
{0x3249,0x3249,0x9141},
{0x324a,0x324a,0x91b7},
{0x324b,0x324b,0x91b5},
{0x324c,0x324d,0x91b2},
{0x324e,0x324e,0x940b},
{0x324f,0x324f,0x9413},
{0x3250,0x3250,0x93fb},
{0x3251,0x3251,0x9420},
{0x3252,0x3252,0x940f},
{0x3253,0x3253,0x9414},
{0x3254,0x3254,0x93fe},
{0x3255,0x3255,0x9415},
{0x3256,0x3256,0x9410},
{0x3257,0x3257,0x9428},
{0x3258,0x3258,0x9419},
{0x3259,0x3259,0x940d},
{0x325a,0x325a,0x93f5},
{0x325b,0x325b,0x9400},
{0x325c,0x325c,0x93f7},
{0x325d,0x325d,0x9407},
{0x325e,0x325e,0x940e},
{0x325f,0x325f,0x9416},
{0x3260,0x3260,0x9412},
{0x3261,0x3261,0x93fa},
{0x3262,0x3262,0x9409},
{0x3263,0x3263,0x93f8},
{0x3264,0x3264,0x943c},
{0x3265,0x3265,0x940a},
{0x3266,0x3266,0x93ff},
{0x3267,0x3267,0x93fc},
{0x3268,0x3268,0x940c},
{0x3269,0x3269,0x93f6},
{0x326a,0x326a,0x9411},
{0x326b,0x326b,0x9406},
{0x326c,0x326c,0x95de},
{0x326d,0x326d,0x95e0},
{0x326e,0x326e,0x95df},
{0x326f,0x3270,0x972e},
{0x3271,0x3271,0x97b9},
{0x3272,0x3272,0x97bb},
{0x3273,0x3274,0x97fd},
{0x3275,0x3275,0x9860},
{0x3276,0x3277,0x9862},
{0x3278,0x3278,0x985f},
{0x3279,0x327a,0x98c1},
{0x327b,0x327b,0x9950},
{0x327c,0x327c,0x994e},
{0x327d,0x327d,0x9959},
{0x327e,0x327e,0x994c},
{0x327f,0x327f,0x994b},
{0x3280,0x3280,0x9953},
{0x3281,0x3281,0x9a32},
{0x3282,0x3282,0x9a34},
{0x3283,0x3283,0x9a31},
{0x3284,0x3284,0x9a2c},
{0x3285,0x3285,0x9a2a},
{0x3286,0x3286,0x9a36},
{0x3287,0x3287,0x9a29},
{0x3288,0x3288,0x9a2e},
{0x3289,0x3289,0x9a38},
{0x328a,0x328a,0x9a2d},
{0x328b,0x328b,0x9ac7},
{0x328c,0x328c,0x9aca},
{0x328d,0x328d,0x9ac6},
{0x328e,0x328e,0x9b10},
{0x328f,0x328f,0x9b12},
{0x3290,0x3290,0x9b11},
{0x3291,0x3291,0x9c0b},
{0x3292,0x3292,0x9c08},
{0x3293,0x3293,0x9bf7},
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{0x345f,0x345f,0x9df7},
{0x3460,0x3460,0x9def},
{0x3461,0x3461,0x9de3},
{0x3462,0x3462,0x9deb},
{0x3463,0x3463,0x9df8},
{0x3464,0x3464,0x9de4},
{0x3465,0x3465,0x9df6},
{0x3466,0x3466,0x9de1},
{0x3467,0x3467,0x9dee},
{0x3468,0x3468,0x9de6},
{0x3469,0x3469,0x9df2},
{0x346a,0x346a,0x9df0},
{0x346b,0x346b,0x9de2},
{0x346c,0x346c,0x9dec},
{0x346d,0x346d,0x9df4},
{0x346e,0x346e,0x9df3},
{0x346f,0x346f,0x9de8},
{0x3470,0x3470,0x9ded},
{0x3471,0x3471,0x9ec2},
{0x3472,0x3472,0x9ed0},
{0x3473,0x3474,0x9ef2},
{0x3475,0x3475,0x9f06},
{0x3476,0x3476,0x9f1c},
{0x3477,0x3477,0x9f38},
{0x3478,0x3478,0x9f37},
{0x3479,0x3479,0x9f36},
{0x347a,0x347a,0x9f43},
{0x347b,0x347b,0x9f4f},
{0x347c,0x347c,0x9f71},
{0x347d,0x347d,0x9f70},
{0x347e,0x347f,0x9f6e},
{0x3480,0x3480,0x56d3},
{0x3481,0x3481,0x56cd},
{0x3482,0x3482,0x5b4e},
{0x3483,0x3483,0x5c6d},
{0x3484,0x3484,0x652d},
{0x3485,0x3486,0x66ed},
{0x3487,0x3487,0x6b13},
{0x3488,0x3488,0x705f},
{0x3489,0x3489,0x7061},
{0x348a,0x348a,0x705d},
{0x348b,0x348b,0x7060},
{0x348c,0x348c,0x7223},
{0x348d,0x348d,0x74db},
{0x348e,0x348e,0x74e5},
{0x348f,0x348f,0x77d5},
{0x3490,0x3490,0x7938},
{0x3491,0x3491,0x79b7},
{0x3492,0x3492,0x79b6},
{0x3493,0x3493,0x7c6a},
{0x3494,0x3494,0x7e97},
{0x3495,0x3495,0x7f89},
{0x3496,0x3496,0x826d},
{0x3497,0x3497,0x8643},
{0x3498,0x3498,0x8838},
{0x3499,0x3499,0x8837},
{0x349a,0x349a,0x8835},
{0x349b,0x349b,0x884b},
{0x349c,0x349d,0x8b94},
{0x349e,0x34a0,0x8e9e},
{0x34a1,0x34a1,0x8e9d},
{0x34a2,0x34a2,0x91be},
{0x34a3,0x34a3,0x91bd},
{0x34a4,0x34a4,0x91c2},
{0x34a5,0x34a5,0x946b},
{0x34a6,0x34a7,0x9468},
{0x34a8,0x34a8,0x96e5},
{0x34a9,0x34a9,0x9746},
{0x34aa,0x34aa,0x9743},
{0x34ab,0x34ab,0x9747},
{0x34ac,0x34ac,0x97c7},
{0x34ad,0x34ad,0x97e5},
{0x34ae,0x34ae,0x9a5e},
{0x34af,0x34af,0x9ad5},
{0x34b0,0x34b0,0x9b59},
{0x34b1,0x34b1,0x9c63},
{0x34b2,0x34b2,0x9c67},
{0x34b3,0x34b3,0x9c66},
{0x34b4,0x34b4,0x9c62},
{0x34b5,0x34b5,0x9c5e},
{0x34b6,0x34b6,0x9c60},
{0x34b7,0x34b7,0x9e02},
{0x34b8,0x34b8,0x9dfe},
{0x34b9,0x34b9,0x9e07},
{0x34ba,0x34ba,0x9e03},
{0x34bb,0x34bb,0x9e06},
{0x34bc,0x34bc,0x9e05},
{0x34bd,0x34be,0x9e00},
{0x34bf,0x34bf,0x9e09},
{0x34c0,0x34c0,0x9dff},
{0x34c1,0x34c1,0x9dfd},
{0x34c2,0x34c2,0x9e04},
{0x34c3,0x34c3,0x9ea0},
{0x34c4,0x34c4,0x9f1e},
{0x34c5,0x34c5,0x9f46},
{0x34c6,0x34c8,0x9f74},
{0x34c9,0x34c9,0x56d4},
{0x34ca,0x34ca,0x652e},
{0x34cb,0x34cb,0x65b8},
{0x34cc,0x34cd,0x6b18},
{0x34ce,0x34ce,0x6b17},
{0x34cf,0x34cf,0x6b1a},
{0x34d0,0x34d0,0x7062},
{0x34d1,0x34d1,0x7226},
{0x34d2,0x34d2,0x72aa},
{0x34d3,0x34d4,0x77d8},
{0x34d5,0x34d5,0x7939},
{0x34d6,0x34d6,0x7c69},
{0x34d7,0x34d7,0x7c6b},
{0x34d8,0x34d8,0x7cf6},
{0x34d9,0x34d9,0x7e9a},
{0x34da,0x34da,0x7e98},
{0x34db,0x34db,0x7e9b},
{0x34dc,0x34dc,0x7e99},
{0x34dd,0x34de,0x81e0},
{0x34df,0x34e1,0x8646},
{0x34e2,0x34e3,0x8979},
{0x34e4,0x34e4,0x897c},
{0x34e5,0x34e5,0x897b},
{0x34e6,0x34e6,0x89ff},
{0x34e7,0x34e8,0x8b98},
{0x34e9,0x34e9,0x8ea5},
{0x34ea,0x34ea,0x8ea4},
{0x34eb,0x34eb,0x8ea3},
{0x34ec,0x34ec,0x946e},
{0x34ed,0x34ed,0x946d},
{0x34ee,0x34ee,0x946f},
{0x34ef,0x34ef,0x9471},
{0x34f0,0x34f0,0x9473},
{0x34f1,0x34f1,0x9749},
{0x34f2,0x34f2,0x9872},
{0x34f3,0x34f3,0x995f},
{0x34f4,0x34f4,0x9c68},
{0x34f5,0x34f5,0x9c6e},
{0x34f6,0x34f6,0x9c6d},
{0x34f7,0x34f7,0x9e0b},
{0x34f8,0x34f8,0x9e0d},
{0x34f9,0x34f9,0x9e10},
{0x34fa,0x34fa,0x9e0f},
{0x34fb,0x34fb,0x9e12},
{0x34fc,0x34fc,0x9e11},
{0x34fd,0x34fd,0x9ea1},
{0x34fe,0x34fe,0x9ef5},
{0x34ff,0x34ff,0x9f09},
{0x3500,0x3500,0x9f47},
{0x3501,0x3501,0x9f78},
{0x3502,0x3502,0x9f7b},
{0x3503,0x3503,0x9f7a},
{0x3504,0x3504,0x9f79},
{0x3505,0x3505,0x571e},
{0x3506,0x3506,0x7066},
{0x3507,0x3507,0x7c6f},
{0x3508,0x3508,0x883c},
{0x3509,0x3509,0x8db2},
{0x350a,0x350a,0x8ea6},
{0x350b,0x350b,0x91c3},
{0x350c,0x350c,0x9474},
{0x350d,0x350d,0x9478},
{0x350e,0x350e,0x9476},
{0x350f,0x350f,0x9475},
{0x3510,0x3510,0x9a60},
{0x3511,0x3511,0x9b2e},
{0x3512,0x3512,0x9c74},
{0x3513,0x3513,0x9c73},
{0x3514,0x3514,0x9c71},
{0x3515,0x3515,0x9c75},
{0x3516,0x3516,0x9e14},
{0x3517,0x3517,0x9e13},
{0x3518,0x3518,0x9ef6},
{0x3519,0x3519,0x9f0a},
{0x351a,0x351a,0x9fa4},
{0x351b,0x351b,0x7068},
{0x351c,0x351c,0x7065},
{0x351d,0x351d,0x7cf7},
{0x351e,0x351e,0x866a},
{0x351f,0x351f,0x883e},
{0x3520,0x3520,0x883d},
{0x3521,0x3521,0x883f},
{0x3522,0x3522,0x8b9e},
{0x3523,0x3523,0x8c9c},
{0x3524,0x3524,0x8ea9},
{0x3525,0x3525,0x8ec9},
{0x3526,0x3526,0x974b},
{0x3527,0x3528,0x9873},
{0x3529,0x3529,0x98cc},
{0x352a,0x352a,0x9961},
{0x352b,0x352b,0x99ab},
{0x352c,0x352c,0x9a64},
{0x352d,0x352e,0x9a66},
{0x352f,0x352f,0x9b24},
{0x3530,0x3530,0x9e15},
{0x3531,0x3531,0x9e17},
{0x3532,0x3532,0x9f48},
{0x3533,0x3533,0x6207},
{0x3534,0x3534,0x6b1e},
{0x3535,0x3535,0x7227},
{0x3536,0x3536,0x864c},
{0x3537,0x3537,0x8ea8},
{0x3538,0x3538,0x9482},
{0x3539,0x353a,0x9480},
{0x353b,0x353b,0x9a69},
{0x353c,0x353c,0x9a68},
{0x353d,0x353d,0x9e19},
{0x353e,0x353e,0x864b},
{0x353f,0x353f,0x8b9f},
{0x3540,0x3540,0x9483},
{0x3541,0x3541,0x9c79},
{0x3542,0x3542,0x9eb7},
{0x3543,0x3543,0x7675},
{0x3544,0x3544,0x9a6b},
{0x3545,0x3545,0x9c7a},
{0x3546,0x3546,0x9e1d},
{0x3547,0x3548,0x7069},
{0x3549,0x3549,0x7229},
{0x354a,0x354a,0x9ea4},
{0x354b,0x354b,0x9f7e},
{0x354c,0x354c,0x9f49},
{0x354d,0x354d,0x9f98},
{0x354e,0x354e,0xfe19},
{0x354f,0x354f,0x223c},
{0x3550,0x35ae,0x20},
{0x35af,0x35af,0xfe33},
{0x35b0,0x35b0,0x2574},
{0x35b1,0x35b1,0xfe34},
{0x35b2,0x35b2,0xfe4f},
{0x35b3,0x35b3,0x308},
{0x35b4,0x35b4,0xff3e},
{0x35b5,0x35b6,0x30fd},
{0x35b7,0x35b8,0x309d},
{0x35b9,0x35b9,0xfffd},
{0x35ba,0x35bc,0x3005},
{0x35bd,0x35bd,0x30fc},
{0x35be,0x35be,0xff3b},
{0x35bf,0x35bf,0xff3d},
{0x35c0,0x35c0,0x273d},
{0x35c1,0x3613,0x3041},
{0x3614,0x3669,0x30a1},
{0x366a,0x366f,0x410},
{0x3670,0x3670,0x401},
{0x3671,0x3690,0x416},
{0x3691,0x3691,0x451},
{0x3692,0x36ab,0x436},
{0x36ac,0x36ac,0x21e7},
{0x36ad,0x36ae,0x21b8},
{0x36af,0x36af,0x4e41},
{0x36b1,0x36b1,0x4e5a},
{0x36b3,0x36b3,0x5202},
{0x36b4,0x36b4,0x4491},
{0x36b5,0x36b5,0x9fb0},
{0x36b6,0x36b6,0x5188},
{0x36b7,0x36b7,0x9fb1},
{0x36b9,0x36b9,0xfffd},
{0x36ba,0x36ba,0xfffd},
{0x36bb,0x36bb,0xfffd},
{0x36bc,0x36bc,0xfffd},
{0x36bd,0x36bd,0xfffd},
{0x36be,0x36be,0xfffd},
{0x36bf,0x36bf,0xfffd},
{0x36c0,0x36c0,0xfffd},
{0x36c1,0x36c1,0xfffd},
{0x36c2,0x36c2,0xfffd},
{0x36c3,0x36c3,0xfffd},
{0x36c4,0x36c4,0xfffd},
{0x36c5,0x36c5,0xfffd},
{0x36c6,0x36c6,0xfffd},
{0x36c7,0x36c7,0xfffd},
{0x36c8,0x36c8,0xfffd},
{0x36c9,0x36c9,0xfffd},
{0x36ca,0x36ca,0xfffd},
{0x36cb,0x36cb,0xfffd},
{0x36cc,0x36cc,0xfffd},
{0x36cd,0x36cd,0xfffd},
{0x36ce,0x36ce,0xfffd},
{0x36cf,0x36cf,0xfffd},
{0x36d0,0x36d0,0xfffd},
{0x36d1,0x36d1,0xfffd},
{0x36d2,0x36d2,0xfffd},
{0x36d3,0x36d3,0xfffd},
{0x36d4,0x36d4,0xfffd},
{0x36d5,0x36d5,0xfffd},
{0x36d6,0x36d6,0xfffd},
{0x36d7,0x36d7,0xfffd},
{0x36d8,0x36d8,0xfffd},
{0x36d9,0x36d9,0xfffd},
{0x36da,0x36da,0xfffd},
{0x36db,0x36db,0xfffd},
{0x36dc,0x36dc,0xfffd},
{0x36dd,0x36dd,0xfffd},
{0x36de,0x36de,0xfffd},
{0x36df,0x36df,0xfffd},
{0x36e0,0x36e0,0xfffd},
{0x36e1,0x36e1,0xac},
{0x36e2,0x36e2,0xffe4},
{0x36e3,0x36e3,0xff07},
{0x36e4,0x36e4,0xff02},
{0x36e5,0x36e5,0x3231},
{0x36e6,0x36e6,0x2116},
{0x36e7,0x36e7,0x2121},
{0x36e8,0x36e8,0x7881},
{0x36e9,0x36e9,0x92b9},
{0x36ea,0x36ea,0x88cf},
{0x36eb,0x36eb,0x58bb},
{0x36ec,0x36ec,0x6052},
{0x36ed,0x36ed,0x7ca7},
{0x36ee,0x36ee,0x5afa},
{0x36ef,0x36ef,0x2554},
{0x36f0,0x36f0,0x2566},
{0x36f1,0x36f1,0x2557},
{0x36f2,0x36f2,0x2560},
{0x36f3,0x36f3,0x256c},
{0x36f4,0x36f4,0x2563},
{0x36f5,0x36f5,0x255a},
{0x36f6,0x36f6,0x2569},
{0x36f7,0x36f7,0x255d},
{0x36f8,0x36f8,0x2552},
{0x36f9,0x36f9,0x2564},
{0x36fa,0x36fa,0x2555},
{0x36fb,0x36fb,0xfffd},
{0x36fc,0x36fc,0xfffd},
{0x36fd,0x36fd,0xfffd},
{0x36fe,0x36fe,0x2558},
{0x36ff,0x36ff,0x2567},
{0x3700,0x3700,0x255b},
{0x3701,0x3701,0x2553},
{0x3702,0x3702,0x2565},
{0x3703,0x3703,0x2556},
{0x3704,0x3704,0x255f},
{0x3705,0x3705,0x256b},
{0x3706,0x3706,0x2562},
{0x3707,0x3707,0x2559},
{0x3708,0x3708,0x2568},
{0x3709,0x3709,0x255c},
{0x370a,0x370a,0x2551},
{0x370b,0x370b,0xfffd},
{0x370c,0x370c,0xfffd},
{0x370d,0x370d,0xfffd},
{0x370e,0x370e,0xfffd},
{0x370f,0x370f,0xfffd},
{0x3710,0x3710,0x2593},
{0x3711,0x3711,0xfffd},
{0x3712,0x3712,0xfffd},
{0x3713,0x3715,0xfe10},
{0x3716,0x3716,0xfffd},
{0x3717,0x3717,0xfe14},
{0x3718,0x3718,0xfe13},
{0x3719,0x3719,0xfe16},
{0x371a,0x371a,0xfe15},
{0x371b,0x371b,0xfffd},
{0x371c,0x371c,0xfffd},
{0x371d,0x371d,0xfffd},
{0x371e,0x371e,0xfffd},
{0x371f,0x371f,0xfffd},
{0x3720,0x3720,0xfffd},
{0x3721,0x3721,0xfffd},
{0x3722,0x3722,0xfffd},
{0x3723,0x3723,0xfffd},
{0x3724,0x3724,0xfffd},
{0x3725,0x3725,0xfffd},
{0x3726,0x3726,0xfffd},
{0x3727,0x3727,0xfffd},
{0x3728,0x3728,0xfffd},
{0x3729,0x3729,0xfffd},
{0x372a,0x372a,0xfffd},
{0x372c,0x372c,0x57be},
{0x372e,0x372e,0x713e},
{0x3730,0x3730,0x69a2},
{0x3732,0x3732,0x5b74},
{0x3733,0x3733,0x7a49},
{0x3736,0x3736,0x7a65},
{0x3737,0x3737,0x7a7d},
{0x3739,0x3739,0x7abb},
{0x373a,0x373a,0x7ab0},
{0x373b,0x373c,0x7ac2},
{0x373d,0x373d,0x71d1},
{0x373f,0x373f,0x41ca},
{0x3740,0x3740,0x7ada},
{0x3741,0x3741,0x7add},
{0x3742,0x3742,0x7aea},
{0x3743,0x3743,0x41ef},
{0x3744,0x3744,0x54b2},
{0x3746,0x3746,0x7b0b},
{0x3747,0x3747,0x7b55},
{0x3748,0x3748,0x7b29},
{0x374b,0x374b,0x7ba2},
{0x374c,0x374c,0x7b6f},
{0x374d,0x374d,0x839c},
{0x3750,0x3750,0x7bd0},
{0x3751,0x3751,0x8421},
{0x3752,0x3752,0x7b92},
{0x3753,0x3753,0xfffd},
{0x3755,0x3755,0xfffd},
{0x3756,0x3756,0x8492},
{0x3757,0x3757,0x7bfa},
{0x3758,0x3758,0xfffd},
{0x3759,0x3759,0x7c35},
{0x375b,0x375b,0x7c44},
{0x375c,0x375c,0x7c83},
{0x375e,0x375e,0x7ca6},
{0x3760,0x3760,0x7cc9},
{0x3761,0x3761,0x7cc7},
{0x3762,0x3762,0x7ce6},
{0x3763,0x3763,0xfffd},
{0x3764,0x3764,0x7cf3},
{0x3765,0x3765,0x7cf5},
{0x3766,0x3766,0x7e67},
{0x3767,0x3767,0x451d},
{0x3769,0x3769,0x7d5d},
{0x376b,0x376b,0x7d89},
{0x376c,0x376c,0x7dab},
{0x376d,0x376d,0x7135},
{0x376e,0x376e,0x7db3},
{0x376f,0x376f,0x7dd6},
{0x3772,0x3772,0x7de4},
{0x3773,0x3773,0x3d13},
{0x3774,0x3774,0x7df5},
{0x3776,0x3776,0x7de5},
{0x3778,0x3778,0xfffd},
{0x377b,0x377b,0x7e6e},
{0x377c,0x377c,0xfffd},
{0x377d,0x377d,0x432b},
{0x377e,0x377e,0x946c},
{0x377f,0x377f,0x7e27},
{0x3780,0x3781,0x7f40},
{0x3782,0x3782,0x7f47},
{0x3783,0x3783,0x7936},
{0x3785,0x3785,0x99e1},
{0x3786,0x3786,0x7f97},
{0x3788,0x3788,0x7fa3},
{0x378b,0x378b,0x455c},
{0x378e,0x378e,0x7ffa},
{0x3790,0x3790,0xfa5b},
{0x3791,0x3791,0x8008},
{0x3792,0x3792,0x801d},
{0x3793,0x3793,0xfffd},
{0x3794,0x3794,0x802f},
{0x3797,0x3798,0x803b},
{0x3799,0x3799,0x8061},
{0x379b,0x379b,0x4989},
{0x379f,0x379f,0x6725},
{0x37a0,0x37a0,0x80a7},
{0x37a2,0x37a2,0x8107},
{0x37a3,0x37a3,0x811a},
{0x37a4,0x37a4,0x58b0},
{0x37a6,0x37a6,0x6c7f},
{0x37a8,0x37a8,0x64e7},
{0x37aa,0x37aa,0x8218},
{0x37ac,0x37ac,0x6a53},
{0x37af,0x37af,0x447a},
{0x37b0,0x37b0,0x8229},
{0x37b3,0x37b3,0x4ff9},
{0x37b5,0x37b5,0x84e2},
{0x37b6,0x37b6,0x8362},
{0x37bc,0x37bc,0x82aa},
{0x37bd,0x37bd,0x691b},
{0x37bf,0x37bf,0x41db},
{0x37c0,0x37c0,0x854b},
{0x37c1,0x37c1,0x82d0},
{0x37c2,0x37c2,0x831a},
{0x37c5,0x37c5,0x36c1},
{0x37c8,0x37c8,0x827b},
{0x37c9,0x37c9,0x82e2},
{0x37ca,0x37ca,0x8318},
{0x37d0,0x37d0,0x3dbf},
{0x37d1,0x37d1,0x831d},
{0x37d2,0x37d2,0x55ec},
{0x37d3,0x37d3,0x8385},
{0x37d4,0x37d4,0x450b},
{0x37d6,0x37d6,0x83ac},
{0x37d7,0x37d7,0xfffd},
{0x37d8,0x37d8,0x83d3},
{0x37da,0x37da,0x6a57},
{0x37db,0x37db,0x855a},
{0x37dc,0x37dc,0x3496},
{0x37de,0x37de,0x8458},
{0x37e0,0x37e0,0x8471},
{0x37e1,0x37e1,0x3dd3},
{0x37e2,0x37e2,0x44e4},
{0x37e3,0x37e3,0x6aa7},
{0x37e4,0x37e4,0x844a},
{0x37e5,0x37e5,0x7958},
{0x37e6,0x37e6,0xfffd},
{0x37ea,0x37ea,0x84de},
{0x37eb,0x37eb,0xfffd},
{0x37ec,0x37ec,0x8391},
{0x37ed,0x37ed,0x44a0},
{0x37ee,0x37ee,0x8493},
{0x37ef,0x37ef,0x84e4},
{0x37f1,0x37f1,0x4240},
{0x37f3,0x37f3,0x4543},
{0x37f4,0x37f4,0x8534},
{0x37f5,0x37f5,0x5af2},
{0x37f6,0x37f6,0x4523},
{0x37f7,0x37f7,0x4527},
{0x37f8,0x37f8,0x8573},
{0x37f9,0x37f9,0x4516},
{0x37fa,0x37fa,0x67bf},
{0x37fb,0x37fb,0x8616},
{0x37fe,0x37fe,0x85c1},
{0x3800,0x3800,0x8602},
{0x3804,0x3804,0x456a},
{0x3805,0x3805,0x8628},
{0x3806,0x3806,0x3648},
{0x3808,0x3808,0x53f7},
{0x380a,0x380a,0x867e},
{0x380b,0x380b,0xfffd},
{0x380d,0x380d,0x87ee},
{0x380f,0x380f,0x87b1},
{0x3810,0x3810,0x87da},
{0x3811,0x3811,0x880f},
{0x3812,0x3812,0x5661},
{0x3813,0x3813,0x866c},
{0x3814,0x3814,0x6856},
{0x3815,0x3815,0x460f},
{0x3816,0x3817,0x8845},
{0x381b,0x381b,0x885e},
{0x381c,0x381c,0x889c},
{0x381d,0x381d,0x465b},
{0x381e,0x381f,0x88b4},
{0x3820,0x3820,0x88c5},
{0x3822,0x3822,0x8987},
{0x3823,0x3823,0xfffd},
{0x3824,0x3824,0xfffd},
{0x3825,0x3825,0xfffd},
{0x3826,0x3826,0x89a7},
{0x3827,0x3827,0x89bc},
{0x3829,0x3829,0x89e7},
{0x382c,0x382c,0x8a9c},
{0x382d,0x382d,0x7793},
{0x382e,0x382e,0x91fe},
{0x382f,0x382f,0x8a90},
{0x3831,0x3831,0x7ae9},
{0x3833,0x3833,0x4713},
{0x3835,0x3835,0x717c},
{0x3836,0x3836,0x8b0c},
{0x3837,0x3837,0x8b1f},
{0x383a,0x383a,0x8b3f},
{0x383b,0x383b,0xfffd},
{0x383c,0x383c,0x8b4d},
{0x383d,0x383d,0x8aa9},
{0x383f,0x383f,0x8b90},
{0x3840,0x3840,0x8b9b},
{0x3841,0x3841,0x8aaf},
{0x3843,0x3843,0x4615},
{0x3844,0x3844,0x884f},
{0x3845,0x3845,0x8c9b},
{0x3849,0x3849,0x3725},
{0x384b,0x384b,0x8cd6},
{0x384e,0x384e,0x8d12},
{0x384f,0x384f,0x8d03},
{0x3851,0x3851,0x8cdb},
{0x3852,0x3852,0x705c},
{0x3853,0x3853,0x8d11},
{0x3854,0x3854,0x3ed0},
{0x3856,0x3856,0x8da9},
{0x385a,0x385a,0x3b7c},
{0x385d,0x385d,0x7ae7},
{0x385e,0x385e,0x8ead},
{0x385f,0x385f,0x8eb6},
{0x3860,0x3860,0x8ec3},
{0x3861,0x3861,0x92d4},
{0x3862,0x3862,0x8f19},
{0x3863,0x3863,0x8f2d},
{0x3866,0x3866,0x8fa5},
{0x3867,0x3867,0x9303},
{0x386a,0x386a,0x8fb3},
{0x386b,0x386b,0xfffd},
{0x386f,0x386f,0x5ef8},
{0x3871,0x3871,0x8ff9},
{0x3872,0x3872,0xfffd},
{0x3874,0x3874,0x3980},
{0x3876,0x3876,0x9037},
{0x3879,0x3879,0x9061},
{0x387c,0x387c,0x90a8},
{0x387e,0x387e,0x90c4},
{0x3880,0x3880,0x90ae},
{0x3881,0x3881,0xfa26},
{0x3882,0x3882,0x9167},
{0x3883,0x3883,0x91a9},
{0x3884,0x3884,0x91c4},
{0x3885,0x3885,0x7cac},
{0x3888,0x3888,0x920e},
{0x3889,0x3889,0x6c9f},
{0x388a,0x388a,0x9241},
{0x388b,0x388b,0x9262},
{0x3892,0x3892,0x932c},
{0x3893,0x3893,0x936b},
{0x3896,0x3896,0x5ac3},
{0x3899,0x3899,0x4965},
{0x389a,0x389a,0x9244},
{0x389e,0x389e,0x9373},
{0x389f,0x389f,0x945b},
{0x38a0,0x38a0,0x8ebc},
{0x38a1,0x38a1,0x9585},
{0x38a2,0x38a2,0x95a6},
{0x38a3,0x38a3,0x9426},
{0x38a4,0x38a4,0x95a0},
{0x38a5,0x38a5,0x6ff6},
{0x38a6,0x38a6,0x42b9},
{0x38aa,0x38aa,0x49df},
{0x38ab,0x38ab,0x6c1c},
{0x38ac,0x38ac,0x967b},
{0x38ad,0x38ad,0x9696},
{0x38ae,0x38ae,0x416c},
{0x38af,0x38af,0x96a3},
{0x38b1,0x38b1,0x61da},
{0x38b2,0x38b2,0xe4ad},
{0x38b3,0x38b3,0x78f5},
{0x38b5,0x38b5,0x96bd},
{0x38b6,0x38b6,0x53cc},
{0x38b7,0x38b7,0x49a1},
{0x38c0,0x38c0,0x9731},
{0x38c1,0x38c1,0x8642},
{0x38c2,0x38c2,0x9736},
{0x38c3,0x38c3,0x4a0f},
{0x38c4,0x38c4,0x453d},
{0x38c5,0x38c5,0x4585},
{0x38c7,0x38c7,0x7075},
{0x38c8,0x38c8,0x5b41},
{0x38c9,0x38c9,0x971b},
{0x38ca,0x38ca,0xfffd},
{0x38cc,0x38cc,0x9757},
{0x38cd,0x38cd,0x5b4a},
{0x38cf,0x38cf,0x975f},
{0x38d0,0x38d0,0x9425},
{0x38d1,0x38d1,0x50d0},
{0x38d4,0x38d4,0x9789},
{0x38d5,0x38d5,0x979f},
{0x38d6,0x38d6,0x97b1},
{0x38d7,0x38d7,0x97be},
{0x38d8,0x38d8,0x97c0},
{0x38d9,0x38d9,0x97d2},
{0x38da,0x38da,0x97e0},
{0x38dc,0x38dc,0x97ee},
{0x38dd,0x38dd,0x741c},
{0x38df,0x38df,0xfffd},
{0x38e0,0x38e0,0x97f5},
{0x38e3,0x38e3,0x4ad1},
{0x38e4,0x38e4,0x9834},
{0x38e5,0x38e5,0x9833},
{0x38e6,0x38e6,0x984b},
{0x38e7,0x38e7,0x9866},
{0x38e8,0x38e8,0x3b0e},
{0x38ea,0x38ea,0x3d51},
{0x38ee,0x38ee,0x98ca},
{0x38ef,0x38ef,0x98b7},
{0x38f0,0x38f0,0x98c8},
{0x38f1,0x38f1,0x98c7},
{0x38f2,0x38f2,0x4aff},
{0x38f5,0x38f5,0x55b0},
{0x38f6,0x38f6,0x98e1},
{0x38f7,0x38f7,0x98e6},
{0x38f8,0x38f8,0x98ec},
{0x38f9,0x38f9,0x9378},
{0x38fa,0x38fa,0x9939},
{0x38fc,0x38fc,0x4b72},
{0x38ff,0x38ff,0x99f5},
{0x3900,0x3900,0x9a0c},
{0x3901,0x3901,0x9a3b},
{0x3902,0x3902,0x9a10},
{0x3903,0x3903,0x9a58},
{0x3905,0x3905,0x36c4},
{0x3908,0x3908,0x9ae0},
{0x3909,0x3909,0x9ae2},
{0x390b,0x390b,0x9af4},
{0x390c,0x390c,0x4c0e},
{0x390d,0x390d,0x9b14},
{0x390e,0x390e,0x9b2d},
{0x3910,0x3910,0x5034},
{0x3911,0x3911,0x9b34},
{0x3912,0x3912,0x38c3},
{0x3914,0x3914,0x9b50},
{0x3915,0x3915,0x9b40},
{0x3917,0x3917,0x5a45},
{0x3919,0x3919,0x9b8e},
{0x391a,0x391a,0x9c02},
{0x391b,0x391b,0x9bff},
{0x391c,0x391c,0x9c0c},
{0x391e,0x391e,0x9dd4},
{0x3925,0x3925,0x9d7e},
{0x3926,0x3926,0x9d83},
{0x3928,0x3928,0x9e0e},
{0x3929,0x3929,0x9dc4},
{0x392e,0x392e,0x9d39},
{0x3931,0x3931,0x9e90},
{0x3932,0x3932,0x9e95},
{0x3933,0x3933,0x9e9e},
{0x3934,0x3934,0x9ea2},
{0x3935,0x3935,0x4d34},
{0x3936,0x3936,0x9eaa},
{0x3937,0x3937,0x9eaf},
{0x3939,0x3939,0x9ec1},
{0x393a,0x393a,0x3b60},
{0x393b,0x393b,0x39e5},
{0x393c,0x393c,0x3d1d},
{0x393d,0x393d,0x4f32},
{0x393e,0x393e,0x37be},
{0x3940,0x3940,0x9f02},
{0x3941,0x3941,0x9f08},
{0x3942,0x3942,0x4b96},
{0x3943,0x3943,0x9424},
{0x3945,0x3945,0x9f17},
{0x3947,0x3947,0x9f39},
{0x3948,0x3948,0x569f},
{0x3949,0x3949,0x568a},
{0x394a,0x394a,0x9f45},
{0x394b,0x394b,0x99b8},
{0x394d,0x394d,0x97f2},
{0x394e,0x394e,0x847f},
{0x394f,0x394f,0xfffd},
{0x3950,0x3950,0x9f69},
{0x3951,0x3951,0x7adc},
{0x3952,0x3952,0x9f8e},
{0x3953,0x3953,0x7216},
{0x3954,0x3954,0x4bbe},
{0x3957,0x3957,0x7177},
{0x395b,0x395b,0x739e},
{0x395e,0x395e,0x799f},
{0x3961,0x3961,0x9369},
{0x3962,0x3962,0x93f3},
{0x3964,0x3964,0x92ec},
{0x3965,0x3965,0x9381},
{0x3966,0x3966,0x93cb},
{0x3969,0x3969,0x7217},
{0x396a,0x396a,0x3eeb},
{0x396b,0x396b,0x7772},
{0x396c,0x396c,0x7a43},
{0x396d,0x396d,0x70d0},
{0x3970,0x3970,0x717e},
{0x3972,0x3972,0x70a3},
{0x3975,0x3975,0x3ec7},
{0x3979,0x3979,0x3722},
{0x397c,0x397c,0x36e1},
{0x3980,0x3980,0x3723},
{0x3982,0x3982,0x575b},
{0x3988,0x3988,0x8503},
{0x398a,0x398a,0xfffd},
{0x398b,0x398b,0x8455},
{0x3992,0x3992,0x44f4},
{0x3996,0x3996,0x67f9},
{0x3997,0x3997,0x3733},
{0x3998,0x3998,0x3c15},
{0x3999,0x3999,0x3de7},
{0x399a,0x399a,0x586c},
{0x399c,0x399c,0x6810},
{0x399d,0x399d,0x4057},
{0x39a3,0x39a3,0x54cb},
{0x39a4,0x39a4,0x569e},
{0x39a6,0x39a6,0x5692},
{0x39aa,0x39aa,0xfffd},
{0x39ac,0x39ac,0x939c},
{0x39ad,0x39ad,0x4ef8},
{0x39ae,0x39ae,0x512b},
{0x39af,0x39af,0x3819},
{0x39b1,0x39b1,0x4ebc},
{0x39b3,0x39b3,0xfffd},
{0x39b4,0x39b4,0x4f4b},
{0x39b5,0x39b5,0x4f8a},
{0x39b7,0x39b7,0x5a68},
{0x39ba,0x39ba,0x3999},
{0x39bd,0x39bd,0x3435},
{0x39be,0x39be,0x4f29},
{0x39c2,0x39c2,0x8ada},
{0x39c4,0x39c4,0x4e98},
{0x39c5,0x39c5,0x50cd},
{0x39c6,0x39c6,0x510d},
{0x39c7,0x39c7,0x4fa2},
{0x39c8,0x39c8,0x4f03},
{0x39cb,0x39cb,0x4f42},
{0x39cc,0x39cc,0x502e},
{0x39cd,0x39cd,0x506c},
{0x39ce,0x39ce,0x5081},
{0x39cf,0x39cf,0x4fcc},
{0x39d0,0x39d0,0x4fe5},
{0x39d1,0x39d1,0x5058},
{0x39d2,0x39d2,0x50fc},
{0x39d3,0x39d3,0x6e76},
{0x39d7,0x39d7,0x6d72},
{0x39da,0x39da,0x51a8},
{0x39db,0x39db,0x51c3},
{0x39dd,0x39dd,0x44dd},
{0x39e1,0x39e1,0x8d7a},
{0x39e4,0x39e4,0x5259},
{0x39e5,0x39e5,0x52a4},
{0x39e7,0x39e7,0x52e1},
{0x39e8,0x39e8,0xfffd},
{0x39e9,0x39e9,0x467a},
{0x39ea,0x39ea,0x718c},
{0x39ef,0x39ef,0x69d1},
{0x39f1,0x39f1,0xfffd},
{0x39f2,0x39f2,0x3ede},
{0x39f3,0x39f3,0x7499},
{0x39f4,0x39f4,0x7414},
{0x39f5,0x39f5,0x7456},
{0x39f6,0x39f6,0x7398},
{0x39f7,0x39f7,0x4b8e},
{0x39fa,0x39fa,0x53d0},
{0x39fb,0x39fb,0x3584},
{0x39fc,0x39fc,0x720f},
{0x39fe,0x39fe,0x55b4},
{0x3a00,0x3a00,0x54cd},
{0x3a02,0x3a02,0x571d},
{0x3a03,0x3a03,0x925d},
{0x3a04,0x3a04,0x96f4},
{0x3a05,0x3a05,0x57dd},
{0x3a06,0x3a06,0x578d},
{0x3a07,0x3a07,0x577f},
{0x3a08,0x3a08,0x363e},
{0x3a09,0x3a09,0x58cb},
{0x3a0a,0x3a0a,0x5a99},
{0x3a0f,0x3a0f,0x5a2c},
{0x3a10,0x3a10,0x59b8},
{0x3a11,0x3a11,0x5a7e},
{0x3a12,0x3a12,0x5acf},
{0x3a13,0x3a13,0x5a12},
{0x3a18,0x3a18,0x36f5},
{0x3a19,0x3a19,0x6d05},
{0x3a1a,0x3a1a,0x7443},
{0x3a1b,0x3a1b,0x5a21},
{0x3a1d,0x3a1d,0x5a81},
{0x3a20,0x3a20,0x93e0},
{0x3a21,0x3a21,0x748c},
{0x3a23,0x3a23,0x7105},
{0x3a24,0x3a24,0x4972},
{0x3a25,0x3a25,0x9408},
{0x3a27,0x3a27,0x93bd},
{0x3a28,0x3a28,0x37a0},
{0x3a29,0x3a29,0x5c1e},
{0x3a2a,0x3a2a,0x5c9e},
{0x3a2b,0x3a2b,0x5e5e},
{0x3a2c,0x3a2c,0x5e48},
{0x3a30,0x3a30,0x5ecd},
{0x3a31,0x3a31,0x5b4f},
{0x3a34,0x3a34,0x3701},
{0x3a36,0x3a36,0x36dd},
{0x3a38,0x3a38,0x36d3},
{0x3a39,0x3a39,0x812a},
{0x3a3e,0x3a3e,0x5f0c},
{0x3a3f,0x3a3f,0x5f0e},
{0x3a42,0x3a42,0x5a6b},
{0x3a44,0x3a44,0x5b44},
{0x3a46,0x3a46,0x8860},
{0x3a47,0x3a47,0x607e},
{0x3a4a,0x3a4a,0x5fdb},
{0x3a4b,0x3a4b,0x3eb8},
{0x3a50,0x3a50,0x61c0},
{0x3a54,0x3a54,0x6199},
{0x3a55,0x3a55,0x6198},
{0x3a56,0x3a56,0x6075},
{0x3a5b,0x3a5b,0x6471},
{0x3a5e,0x3a5e,0x3a29},
{0x3a63,0x3a63,0x6337},
{0x3a64,0x3a64,0x64b6},
{0x3a65,0x3a65,0x6331},
{0x3a66,0x3a66,0x63d1},
{0x3a69,0x3a69,0x62a4},
{0x3a6b,0x3a6b,0x643b},
{0x3a6c,0x3a6c,0x656b},
{0x3a6d,0x3a6d,0x6972},
{0x3a6e,0x3a6e,0x3bf4},
{0x3a73,0x3a73,0x550d},
{0x3a77,0x3a77,0x66ce},
{0x3a7a,0x3a7a,0x3ae0},
{0x3a81,0x3a81,0x78ee},
{0x3a85,0x3a85,0x3464},
{0x3a89,0x3a89,0x668e},
{0x3a8b,0x3a8b,0x666b},
{0x3a8c,0x3a8c,0x4b93},
{0x3a8d,0x3a8d,0x6630},
{0x3a90,0x3a90,0x6663},
{0x3a93,0x3a93,0x661e},
{0x3a95,0x3a95,0x38d1},
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{0x3f60,0x3f60,0x521f},
{0x3f61,0x3f61,0x5df5},
{0x3f62,0x3f62,0x4ece},
{0x3f63,0x3f63,0x6c31},
{0x3f65,0x3f65,0x4f39},
{0x3f66,0x3f66,0x549c},
{0x3f67,0x3f67,0xfffd},
{0x3f68,0x3f68,0x529a},
{0x3f69,0x3f69,0x8d82},
{0x3f6a,0x3f6a,0x35fe},
{0x3f6b,0x3f6b,0xfffd},
{0x3f6c,0x3f6c,0x35f3},
{0x3f6d,0x3f6d,0xedf6},
{0x3f6e,0x3f6e,0x6b52},
{0x3f6f,0x3f6f,0x917c},
{0x3f70,0x3f70,0x9fa5},
{0x3f71,0x3f71,0x9b97},
{0x3f72,0x3f72,0x982e},
{0x3f73,0x3f73,0x98b4},
{0x3f74,0x3f74,0x9aba},
{0x3f75,0x3f75,0x9ea8},
{0x3f76,0x3f76,0x9e84},
{0x3f77,0x3f77,0x7b14},
{0x3f78,0x3f78,0xee02},
{0x3f79,0x3f79,0x6bfa},
{0x3f7a,0x3f7a,0x8818},
{0x3f7b,0x3f7b,0x7f78},
{0x3f7c,0x3f7c,0xee06},
{0x3f7d,0x3f7d,0x5620},
{0x3f7f,0x3f7f,0x8e77},
{0x3f80,0x3f80,0x9f53},
{0x3f81,0x3f81,0xee0b},
{0x3f82,0x3f82,0x8dd4},
{0x3f83,0x3f83,0x8e4f},
{0x3f84,0x3f84,0x9e1c},
{0x3f85,0x3f85,0x8e01},
{0x3f86,0x3f86,0x6282},
{0x3f88,0x3f88,0x8e28},
{0x3f89,0x3f89,0x8e75},
{0x3f8a,0x3f8a,0x7ad3},
{0x3f8b,0x3f8b,0x7a3e},
{0x3f8c,0x3f8c,0x78d8},
{0x3f8d,0x3f8d,0x6cea},
{0x3f8e,0x3f8e,0x8a67},
{0x3f8f,0x3f8f,0x7607},
{0x3f90,0x3f90,0x9f26},
{0x3f91,0x3f91,0x6cce},
{0x3f92,0x3f92,0x87d6},
{0x3f93,0x3f93,0x75c3},
{0x3f95,0x3f95,0x7853},
{0x3f96,0x3f96,0x8d0c},
{0x3f97,0x3f97,0x72e2},
{0x3f98,0x3f98,0x7371},
{0x3f99,0x3f99,0x8b2d},
{0x3f9a,0x3f9a,0x7302},
{0x3f9b,0x3f9b,0x74f1},
{0x3f9c,0x3f9c,0x8ceb},
{0x3f9e,0x3f9e,0x862f},
{0x3f9f,0x3f9f,0x5fba},
{0x3fa0,0x3fa0,0x88a0},
{0x3fa1,0x3fa1,0x44b7},
{0x3fa2,0x3fa2,0xee2f},
{0x3fa4,0x3fa4,0xee32},
{0x3fa5,0x3fa5,0x8a7e},
{0x3fa7,0x3fa7,0xee35},
{0x3fa8,0x3fa8,0x60fd},
{0x3fa9,0x3fa9,0x7667},
{0x3faa,0x3faa,0x9ad7},
{0x3fab,0x3fab,0x9d44},
{0x3fac,0x3fac,0x936e},
{0x3fad,0x3fad,0x9b8f},
{0x3fae,0x3fae,0x87f5},
{0x3faf,0x3faf,0xee3d},
{0x3fb0,0x3fb0,0xfffd},
{0x3fb1,0x3fb1,0x8cf7},
{0x3fb2,0x3fb2,0x732c},
{0x3fb3,0x3fb3,0x9721},
{0x3fb4,0x3fb4,0x9bb0},
{0x3fb5,0x3fb5,0x35d6},
{0x3fb6,0x3fb6,0x72b2},
{0x3fb7,0x3fb7,0x4c07},
{0x3fb8,0x3fb8,0x7c51},
{0x3fb9,0x3fb9,0x994a},
{0x3fba,0x3fba,0x6159},
{0x3fbb,0x3fbb,0x4c04},
{0x3fbc,0x3fbc,0x9e96},
{0x3fbd,0x3fbd,0x617d},
{0x3fbe,0x3fbe,0xee4d},
{0x3fbf,0x3fbf,0x575f},
{0x3fc0,0x3fc0,0x616f},
{0x3fc1,0x3fc1,0x62a6},
{0x3fc2,0x3fc2,0x6239},
{0x3fc3,0x3fc3,0xfffd},
{0x3fc4,0x3fc4,0x3a5c},
{0x3fc5,0x3fc5,0x61e2},
{0x3fc6,0x3fc6,0x53aa},
{0x3fc7,0x3fc7,0x6364},
{0x3fc8,0x3fc8,0x6802},
{0x3fc9,0x3fc9,0x35d2},
{0x3fca,0x3fca,0x5d57},
{0x3fcb,0x3fcb,0x8fda},
{0x3fcd,0x3fcd,0xee5e},
{0x3fce,0x3fce,0x50d9},
{0x3fcf,0x3fcf,0x7906},
{0x3fd0,0x3fd0,0x5332},
{0x3fd1,0x3fd1,0x9638},
{0x3fd3,0x3fd3,0x4065},
{0x3fd4,0x3fd4,0xee66},
{0x3fd5,0x3fd5,0x77fe},
{0x3fd6,0x3fd6,0xee68},
{0x3fd7,0x3fd7,0x7cc2},
{0x3fd9,0x3fd9,0x7cda},
{0x3fda,0x3fda,0x7a2d},
{0x3fdb,0x3fdb,0x8066},
{0x3fdc,0x3fdc,0x8063},
{0x3fdd,0x3fdd,0x7d4d},
{0x3fde,0x3fde,0x7505},
{0x3fdf,0x3fdf,0x74f2},
{0x3fe0,0x3fe0,0x8994},
{0x3fe1,0x3fe1,0x821a},
{0x3fe2,0x3fe2,0x670c},
{0x3fe3,0x3fe3,0x8062},
{0x3fe5,0x3fe5,0x805b},
{0x3fe6,0x3fe6,0x74f0},
{0x3fe7,0x3fe7,0x8103},
{0x3fe8,0x3fe8,0x7724},
{0x3fe9,0x3fe9,0x8989},
{0x3feb,0x3feb,0x7553},
{0x3fec,0x3fec,0x87a9},
{0x3fed,0x3fed,0x87ce},
{0x3fee,0x3fee,0x81c8},
{0x3fef,0x3fef,0x878c},
{0x3ff0,0x3ff0,0x8a49},
{0x3ff1,0x3ff1,0x8cad},
{0x3ff2,0x3ff2,0x8b43},
{0x3ff3,0x3ff3,0x772b},
{0x3ff4,0x3ff4,0x74f8},
{0x3ff5,0x3ff5,0x84da},
{0x3ff6,0x3ff6,0x69b2},
{0x3ff7,0x3ff7,0x8da6},
{0x3ff8,0x3ff8,0xee8c},
{0x3ff9,0x3ff9,0x89a9},
{0x3ffa,0x3ffa,0xfffd},
{0x3ffb,0x3ffb,0x6db9},
{0x3ffc,0x3ffc,0x87c1},
{0x3ffe,0x3ffe,0x74e7},
{0x3fff,0x3fff,0x3ddb},
{0x4000,0x4000,0x7176},
{0x4001,0x4001,0x60a4},
{0x4002,0x4002,0x619c},
{0x4003,0x4003,0x3cd1},
{0x4004,0x4004,0xfffd},
{0x4005,0x4005,0x6077},
{0x4006,0x4006,0xee9a},
{0x4007,0x4007,0x7f71},
{0x4009,0x4009,0x60e9},
{0x400a,0x400a,0x4b7e},
{0x400c,0x400c,0x92db},
{0x400f,0x400f,0x854c},
{0x4010,0x4010,0x42b5},
{0x4011,0x4011,0x73ef},
{0x4012,0x4012,0x51b5},
{0x4013,0x4013,0x3649},
{0x4016,0x4016,0x9344},
{0x4018,0x4018,0x82ee},
{0x401a,0x401a,0x783c},
{0x401b,0x401b,0x6744},
{0x401c,0x401c,0x62df},
{0x4022,0x4022,0x4fab},
{0x4024,0x4024,0x5008},
{0x402a,0x402a,0xfffd},
{0x402c,0x402c,0x5fa4},
{0x402f,0x402f,0x6edb},
{0x4031,0x4031,0x50de},
{0x4032,0x4032,0x5101},
{0x4033,0x4033,0x347a},
{0x4034,0x4034,0x510e},
{0x4035,0x4035,0x986c},
{0x4036,0x4036,0x3743},
{0x4037,0x4037,0x8416},
{0x403a,0x403a,0x5160},
{0x403c,0x403c,0x516a},
{0x4044,0x4044,0x5b82},
{0x4045,0x4045,0x877d},
{0x4048,0x4048,0x51b2},
{0x4049,0x4049,0x51b8},
{0x404a,0x404a,0x9d34},
{0x404b,0x404b,0x51c9},
{0x404c,0x404c,0x51cf},
{0x404d,0x404d,0x51d1},
{0x404e,0x404e,0x3cdc},
{0x404f,0x404f,0x51d3},
{0x4051,0x4051,0x51b3},
{0x4052,0x4052,0xfffd},
{0x4053,0x4053,0xfffd},
{0x4054,0x4054,0x51ed},
{0x4055,0x4055,0x83cd},
{0x4056,0x4056,0x693e},
{0x4058,0x4058,0x5f7b},
{0x4059,0x4059,0x520b},
{0x405a,0x405a,0x5226},
{0x405b,0x405b,0x523c},
{0x405c,0x405c,0x52b5},
{0x405d,0x405d,0x5257},
{0x405e,0x405e,0x5294},
{0x405f,0x405f,0x52b9},
{0x4060,0x4060,0x52c5},
{0x4061,0x4061,0x7c15},
{0x4062,0x4062,0x8542},
{0x4063,0x4063,0x52e0},
{0x4064,0x4064,0x860d},
{0x4068,0x4068,0x5549},
{0x4069,0x4069,0x6ed9},
{0x406d,0x406d,0x5333},
{0x406e,0x406e,0xfffd},
{0x4070,0x4070,0x6ccb},
{0x4072,0x4072,0x681b},
{0x4073,0x4073,0x73d5},
{0x4074,0x4074,0x604a},
{0x4075,0x4075,0x3eaa},
{0x4076,0x4076,0x38cc},
{0x4078,0x4078,0x71dd},
{0x4079,0x4079,0x44a2},
{0x407a,0x407a,0x536d},
{0x407b,0x407b,0x5374},
{0x407d,0x407d,0x537e},
{0x4081,0x4081,0x77e6},
{0x4082,0x4082,0x5393},
{0x4084,0x4084,0x53a0},
{0x4085,0x4085,0x53ab},
{0x4086,0x4086,0x53ae},
{0x4087,0x4087,0x73a7},
{0x4089,0x4089,0x3f59},
{0x408a,0x408a,0x739c},
{0x408b,0x408b,0x53c1},
{0x408c,0x408c,0x53c5},
{0x408d,0x408d,0x6c49},
{0x408e,0x408e,0x4e49},
{0x408f,0x408f,0x57fe},
{0x4090,0x4090,0x53d9},
{0x4091,0x4091,0x3aab},
{0x4093,0x4093,0x53e0},
{0x4096,0x4096,0x53f6},
{0x4098,0x4098,0x5413},
{0x4099,0x4099,0x7079},
{0x409a,0x409a,0x552b},
{0x409b,0x409b,0x6657},
{0x409c,0x409c,0x6d5b},
{0x409d,0x409d,0x546d},
{0x40a0,0x40a0,0x555d},
{0x40a1,0x40a1,0x548f},
{0x40a2,0x40a2,0x54a4},
{0x40a3,0x40a3,0x47a6},
{0x40a6,0x40a6,0x3db4},
{0x40aa,0x40aa,0x5547},
{0x40ab,0x40ab,0x4ced},
{0x40ac,0x40ac,0x542f},
{0x40ad,0x40ad,0x7417},
{0x40ae,0x40ae,0x5586},
{0x40af,0x40af,0x55a9},
{0x40b0,0x40b0,0xfffd},
{0x40b3,0x40b3,0x4552},
{0x40b5,0x40b5,0x66b3},
{0x40b7,0x40b7,0x5637},
{0x40b8,0x40b8,0x66cd},
{0x40ba,0x40ba,0x66a4},
{0x40bb,0x40bb,0xfffd},
{0x40bc,0x40bc,0x564d},
{0x40bd,0x40bd,0x564f},
{0x40be,0x40be,0x78f1},
{0x40bf,0x40bf,0x56f1},
{0x40c0,0x40c0,0x9787},
{0x40c1,0x40c1,0x53fe},
{0x40c2,0x40c2,0x5700},
{0x40c3,0x40c3,0x56ef},
{0x40c4,0x40c4,0x56ed},
{0x40c6,0x40c6,0x3623},
{0x40c8,0x40c8,0x5746},
{0x40ca,0x40ca,0x6c6e},
{0x40cb,0x40cb,0x708b},
{0x40cc,0x40cc,0x5742},
{0x40cd,0x40cd,0x36b1},
{0x40cf,0x40cf,0x57e6},
{0x40d1,0x40d1,0x5803},
{0x40d4,0x40d4,0x5826},
{0x40d6,0x40d6,0x581f},
{0x40d7,0x40d7,0x58aa},
{0x40d8,0x40d8,0x3561},
{0x40d9,0x40d9,0x58e0},
{0x40da,0x40da,0x58dc},
{0x40dc,0x40dc,0x58fb},
{0x40dd,0x40dd,0x5bff},
{0x40de,0x40de,0x5743},
{0x40e1,0x40e1,0x93d3},
{0x40e2,0x40e2,0x35a1},
{0x40e3,0x40e3,0x591f},
{0x40e4,0x40e4,0x68a6},
{0x40e5,0x40e5,0x36c3},
{0x40e6,0x40e6,0x6e59},
{0x40e8,0x40e8,0x5a24},
{0x40e9,0x40e9,0xfffd},
{0x40eb,0x40eb,0x8505},
{0x40ec,0x40ec,0x59c9},
{0x40f1,0x40f1,0x59d9},
{0x40f5,0x40f5,0x6d71},
{0x40f8,0x40f8,0x59f9},
{0x40fa,0x40fa,0x5aab},
{0x40fb,0x40fb,0x5a63},
{0x40fc,0x40fc,0x36e6},
{0x40fe,0x40fe,0xfffd},
{0x40ff,0x40ff,0x3708},
{0x4100,0x4100,0x5a96},
{0x4101,0x4101,0x7465},
{0x4102,0x4102,0x5ad3},
{0x4106,0x4106,0x3732},
{0x4108,0x4108,0x5e83},
{0x4109,0x4109,0x52d0},
{0x410a,0x410a,0x5b76},
{0x410b,0x410b,0x6588},
{0x410c,0x410c,0x5b7c},
{0x410e,0x410e,0x4004},
{0x410f,0x410f,0x485d},
{0x4111,0x4111,0x5bd5},
{0x4115,0x4115,0x5bf3},
{0x4116,0x4116,0x5b9d},
{0x4117,0x4117,0x4d10},
{0x4118,0x4118,0x5c05},
{0x411a,0x411a,0x5c13},
{0x411b,0x411b,0x73ce},
{0x411c,0x411c,0x5c14},
{0x411f,0x411f,0x5c49},
{0x4120,0x4120,0x48dd},
{0x4121,0x4121,0x5c85},
{0x4122,0x4122,0x5ce9},
{0x4123,0x4123,0x5cef},
{0x4124,0x4124,0x5d8b},
{0x4127,0x4127,0x5d10},
{0x4128,0x4128,0x5d18},
{0x4129,0x4129,0x5d46},
{0x412b,0x412b,0x5cba},
{0x412c,0x412c,0x5dd7},
{0x412d,0x412d,0x82fc},
{0x412e,0x412e,0x382d},
{0x4132,0x4132,0x8287},
{0x4133,0x4133,0x3836},
{0x4134,0x4134,0x3bc2},
{0x4135,0x4135,0x5e2e},
{0x4136,0x4136,0x6a8a},
{0x4137,0x4137,0xfffd},
{0x4138,0x4138,0xe12f},
{0x413b,0x413b,0x53a6},
{0x413c,0x413c,0x4eb7},
{0x413d,0x413d,0xfffd},
{0x413e,0x413e,0x53a8},
{0x4140,0x4140,0x5e09},
{0x4141,0x4141,0xe138},
{0x4143,0x4143,0x5ef9},
{0x4144,0x4144,0x5efb},
{0x4145,0x4145,0x38a0},
{0x4146,0x4146,0x5efc},
{0x4147,0x4147,0x683e},
{0x4148,0x4148,0x941b},
{0x4149,0x4149,0x5f0d},
{0x414c,0x414c,0x3ade},
{0x414e,0x414e,0x5f3a},
{0x4152,0x4152,0x5f63},
{0x4154,0x4154,0x5f72},
{0x4155,0x4155,0x9340},
{0x4157,0x4157,0x5fa7},
{0x4158,0x4158,0x5db6},
{0x4159,0x4159,0x3d5f},
{0x415e,0x415e,0x91d6},
{0x4161,0x4161,0x6031},
{0x4162,0x4162,0x6685},
{0x4163,0x4163,0x3963},
{0x4164,0x4164,0x3dc7},
{0x4165,0x4165,0x3639},
{0x4166,0x4166,0x5790},
{0x4168,0x4168,0x7971},
{0x4169,0x4169,0x3e40},
{0x416a,0x416a,0x609e},
{0x416b,0x416b,0xfffd},
{0x416c,0x416c,0x60ea},
{0x4170,0x4170,0x74a4},
{0x4171,0x4171,0x50e1},
{0x4172,0x4172,0x5aa0},
{0x4173,0x4173,0x6164},
{0x4174,0x4174,0x6142},
{0x4177,0x4177,0x6181},
{0x4178,0x4178,0x51f4},
{0x417a,0x417a,0x6187},
{0x417b,0x417b,0x5baa},
{0x417e,0x417e,0x61d3},
{0x4181,0x4181,0x61d0},
{0x4182,0x4182,0x3932},
{0x4185,0x4185,0x6023},
{0x4186,0x4186,0x615c},
{0x4187,0x4187,0x651e},
{0x4188,0x4188,0x638b},
{0x418a,0x418a,0x62c5},
{0x418c,0x418c,0x62d5},
{0x418e,0x418e,0x636c},
{0x4190,0x4190,0x3a17},
{0x4191,0x4191,0x6438},
{0x4192,0x4192,0x63f8},
{0x4195,0x4195,0x6f8a},
{0x4197,0x4197,0xfffd},
{0x4199,0x4199,0x64e1},
{0x419a,0x419a,0x64e5},
{0x419b,0x419b,0x947b},
{0x419c,0x419c,0x3a66},
{0x419d,0x419d,0x643a},
{0x419e,0x419e,0x3a57},
{0x419f,0x419f,0x654d},
{0x41a0,0x41a0,0x6f16},
{0x41a3,0x41a3,0x6585},
{0x41a4,0x41a4,0x656d},
{0x41a5,0x41a5,0x655f},
{0x41a6,0x41a6,0xfffd},
{0x41a7,0x41a7,0x65b5},
{0x41a9,0x41a9,0x4b37},
{0x41aa,0x41aa,0x65d1},
{0x41ab,0x41ab,0x40d8},
{0x41ad,0x41ad,0xe1ab},
{0x41ae,0x41ae,0x65e3},
{0x41af,0x41af,0x5fdf},
{0x41b1,0x41b1,0x6618},
{0x41b4,0x41b4,0x6644},
{0x41b7,0x41b7,0x664b},
{0x41b9,0x41b9,0x6667},
{0x41bb,0x41bb,0x6673},
{0x41bc,0x41bc,0xfa12},
{0x41c1,0x41c1,0x77c5},
{0x41c3,0x41c3,0x99a4},
{0x41c4,0x41c4,0x6702},
{0x41c7,0x41c7,0x69fa},
{0x41ca,0x41ca,0x6767},
{0x41cb,0x41cb,0x6762},
{0x41ce,0x41ce,0x67d7},
{0x41cf,0x41cf,0x44e9},
{0x41d0,0x41d0,0x6822},
{0x41d1,0x41d1,0x6e50},
{0x41d2,0x41d2,0x923c},
{0x41d3,0x41d3,0x6801},
{0x41d6,0x41d6,0x685d},
{0x41d8,0x41d8,0x69e1},
{0x41d9,0x41d9,0x6a0b},
{0x41db,0x41db,0x6973},
{0x41dc,0x41dc,0x68c3},
{0x41de,0x41de,0x6901},
{0x41df,0x41df,0x6900},
{0x41e0,0x41e0,0x3a01},
{0x41e2,0x41e2,0x3b80},
{0x41e3,0x41e3,0x67ac},
{0x41e4,0x41e4,0x6961},
{0x41e6,0x41e6,0x42fc},
{0x41e7,0x41e7,0x6936},
{0x41e8,0x41e8,0x6998},
{0x41e9,0x41e9,0x3ba1},
{0x41eb,0x41eb,0x8363},
{0x41ec,0x41ec,0x5090},
{0x41ed,0x41ed,0x69f9},
{0x41f0,0x41f0,0x6a45},
{0x41f2,0x41f2,0x6a9d},
{0x41f3,0x41f3,0x3bf3},
{0x41f4,0x41f4,0x67b1},
{0x41f5,0x41f5,0x6ac8},
{0x41f7,0x41f7,0x3c0d},
{0x41f8,0x41f8,0x6b1d},
{0x41fa,0x41fa,0x60de},
{0x41fb,0x41fb,0x6b35},
{0x41fc,0x41fc,0x6b74},
{0x41fe,0x41fe,0x6eb5},
{0x4200,0x4200,0xfffd},
{0x4202,0x4202,0x3740},
{0x4203,0x4203,0x5421},
{0x4205,0x4205,0x6be1},
{0x4207,0x4207,0x6bdc},
{0x4208,0x4208,0x6c37},
{0x420c,0x420c,0x6c5a},
{0x420d,0x420d,0x8226},
{0x420e,0x420e,0x6c79},
{0x4210,0x4210,0x44c5},
{0x4216,0x4216,0x36e5},
{0x4217,0x4217,0x3ceb},
{0x4219,0x4219,0x9b83},
{0x421c,0x421c,0x7f8f},
{0x421d,0x421d,0x6837},
{0x4221,0x4221,0x6d96},
{0x4222,0x4222,0x6d5c},
{0x4223,0x4223,0x6e7c},
{0x4224,0x4224,0x6f04},
{0x4228,0x4228,0x8533},
{0x422a,0x422a,0x51c7},
{0x422b,0x422b,0xfffd},
{0x422c,0x422c,0xfffd},
{0x422d,0x422d,0x842e},
{0x4231,0x4231,0x7453},
{0x4233,0x4233,0x79cc},
{0x4234,0x4234,0x6e4f},
{0x4235,0x4235,0x5a91},
{0x4237,0x4237,0x6ff8},
{0x4238,0x4238,0x370d},
{0x4239,0x4239,0x6f9d},
{0x423b,0x423b,0x6efa},
{0x423e,0x423e,0x4555},
{0x423f,0x423f,0x93f0},
{0x4240,0x4240,0x6f44},
{0x4241,0x4241,0x6f5c},
{0x4242,0x4242,0x3d4e},
{0x4243,0x4243,0x6f74},
{0x4245,0x4245,0x3d3b},
{0x4246,0x4246,0x6f9f},
{0x4248,0x4248,0x6fd3},
{0x424f,0x424f,0x51df},
{0x4250,0x4251,0xe251},
{0x4254,0x4254,0x704b},
{0x4255,0x4255,0x707e},
{0x4256,0x4256,0x70a7},
{0x4257,0x4257,0xfffd},
{0x4258,0x4258,0x70cc},
{0x4259,0x425a,0x70d5},
{0x425b,0x425b,0x70df},
{0x425c,0x425c,0x4104},
{0x425d,0x425d,0x3de8},
{0x425e,0x425e,0x71b4},
{0x425f,0x425f,0x7196},
{0x4261,0x4261,0x712b},
{0x4262,0x4262,0x7145},
{0x4263,0x4263,0x5a88},
{0x4264,0x4264,0x714a},
{0x4265,0x4265,0xfa48},
{0x4267,0x4267,0x714f},
{0x4268,0x4268,0x9362},
{0x426a,0x426a,0x712c},
{0x426e,0x426e,0x71ba},
{0x4270,0x4270,0x70bd},
{0x4271,0x4271,0x720e},
{0x4272,0x4272,0x9442},
{0x4273,0x4273,0x7215},
{0x4274,0x4274,0x5911},
{0x4275,0x4275,0x9443},
{0x4276,0x4276,0x7224},
{0x4277,0x4277,0x9341},
{0x4279,0x4279,0x722e},
{0x427a,0x427a,0x7240},
{0x427c,0x427c,0x68bd},
{0x427d,0x427d,0x7255},
{0x427e,0x427e,0x7257},
{0x427f,0x427f,0x3e55},
{0x4281,0x4281,0x680d},
{0x4282,0x4282,0x6f3d},
{0x4283,0x4283,0x7282},
{0x4284,0x4284,0xfffd},
{0x4285,0x4285,0x732b},
{0x4288,0x4288,0x48ed},
{0x428a,0x428a,0x7328},
{0x428b,0x428b,0x732e},
{0x428c,0x428c,0x73cf},
{0x428d,0x428d,0x73aa},
{0x4290,0x4290,0x73c9},
{0x4291,0x4291,0x7449},
{0x4295,0x4295,0x6623},
{0x4296,0x4296,0x36c5},
{0x429a,0x429a,0x73f7},
{0x429b,0x429b,0x7415},
{0x429c,0x429c,0x6903},
{0x429e,0x429e,0x7439},
{0x429f,0x429f,0x3ed7},
{0x42a2,0x42a2,0x7460},
{0x42a4,0x42a4,0x7447},
{0x42a5,0x42a5,0x73e4},
{0x42a6,0x42a6,0x7476},
{0x42a7,0x42a7,0x83b9},
{0x42a8,0x42a8,0x746c},
{0x42a9,0x42a9,0x7474},
{0x42aa,0x42aa,0x93f1},
{0x42ab,0x42ab,0x6a2c},
{0x42ac,0x42ac,0x7482},
{0x42ad,0x42ad,0x4953},
{0x42b2,0x42b2,0x5b46},
{0x42b5,0x42b5,0x74c8},
{0x42b7,0x42b7,0x750e},
{0x42b8,0x42b8,0x751e},
{0x42bb,0x42bb,0x5bd7},
{0x42bd,0x42bd,0x9385},
{0x42be,0x42be,0x754d},
{0x42bf,0x42bf,0x754a},
{0x42c0,0x42c0,0x7567},
{0x42c1,0x42c1,0x756e},
{0x42c3,0x42c3,0x3f04},
{0x42c5,0x42c5,0x758e},
{0x42c6,0x42c6,0x745d},
{0x42c7,0x42c7,0x759e},
{0x42c8,0x42c8,0x75b4},
{0x42c9,0x42c9,0x7602},
{0x42ca,0x42ca,0x762c},
{0x42cb,0x42cb,0x7651},
{0x42cc,0x42cc,0x764f},
{0x42cd,0x42cd,0x766f},
{0x42ce,0x42ce,0xe2d3},
{0x42d0,0x42d0,0x7690},
{0x42d1,0x42d1,0x81ef},
{0x42d2,0x42d2,0x37f8},
{0x42d5,0x42d5,0x76a1},
{0x42d6,0x42d6,0x76a5},
{0x42d7,0x42d7,0x76b7},
{0x42d8,0x42d8,0x76cc},
{0x42da,0x42da,0x8462},
{0x42de,0x42de,0x771e},
{0x42df,0x42df,0x7726},
{0x42e0,0x42e0,0x7740},
{0x42e1,0x42e1,0x64af},
{0x42e3,0x42e3,0x7758},
{0x42e5,0x42e5,0x77af},
{0x42e9,0x42e9,0x77f4},
{0x42ea,0x42ea,0xfffd},
{0x42eb,0x42eb,0x68ca},
{0x42ec,0x42ec,0x78af},
{0x42ed,0x42ed,0x78c7},
{0x42ee,0x42ee,0x78d3},
{0x42ef,0x42ef,0x96a5},
{0x42f0,0x42f0,0x792e},
{0x42f2,0x42f2,0x78d7},
{0x42f3,0x42f3,0x7934},
{0x42f4,0x42f4,0x78b1},
{0x42f6,0x42f6,0x8fb8},
{0x42f7,0x42f7,0x8884},
{0x42f9,0x42f9,0x7986},
{0x42fa,0x42fa,0x8900},
{0x42fb,0x42fb,0x6902},
{0x42fc,0x42fc,0x7980},
{0x42fe,0x42fe,0x799d},
{0x4300,0x4300,0x793c},
{0x4301,0x4301,0x79a9},
{0x4302,0x4302,0x6e2a},
{0x4304,0x4304,0x3ea8},
{0x4305,0x4305,0x79c6},
{0x4307,0x4307,0x79d4},
{0x4308,0x4308,0xfffd},
{0x4309,0x4309,0x5525},
{0x430a,0x430a,0xfffd},
{0x430e,0x430e,0x5590},
{0x4310,0x4310,0x39ec},
{0x4312,0x4312,0x8e46},
{0x4315,0x4315,0xfffd},
{0x4317,0x4317,0x777a},
{0x4319,0x4319,0x3a34},
{0x431a,0x431a,0x47d5},
{0x431e,0x431e,0x64dd},
{0x4322,0x4322,0xfffd},
{0x4323,0x4323,0x648d},
{0x4324,0x4324,0x8e7e},
{0x4326,0x4326,0xfffd},
{0x432b,0x432b,0xfffd},
{0x432f,0x432f,0x47f4},
{0x4332,0x4332,0x9ab2},
{0x4333,0x4333,0x3a67},
{0x4335,0x4335,0x3fed},
{0x4336,0x4336,0x3506},
{0x4339,0x4339,0xfffd},
{0x433b,0x433b,0x9d6e},
{0x433c,0x433c,0x9815},
{0x433d,0x433d,0xfffd},
{0x433e,0x433e,0x43d9},
{0x433f,0x433f,0xfffd},
{0x4340,0x4340,0x64b4},
{0x4341,0x4341,0x54e3},
{0x4342,0x4342,0xfffd},
{0x4344,0x4344,0xfffd},
{0x4345,0x4345,0x39fb},
{0x4346,0x4346,0xfffd},
{0x434a,0x434a,0x64ea},
{0x434d,0x434d,0x8e68},
{0x434e,0x434e,0xfffd},
{0x4351,0x4351,0xfffd},
{0x4352,0x4352,0x480b},
{0x4354,0x4354,0x3ffa},
{0x4355,0x4355,0x5873},
{0x4357,0x4357,0xfffd},
{0x435c,0x435c,0xfffd},
{0x435d,0x435d,0x5579},
{0x435e,0x435e,0xfffd},
{0x435f,0x435f,0x43ba},
{0x4360,0x4360,0xfffd},
{0x4361,0x4361,0x4ab4},
{0x4364,0x4364,0x81aa},
{0x4365,0x4365,0x98f5},
{0x4367,0x4367,0x6379},
{0x4368,0x4368,0x39fe},
{0x436a,0x436a,0x8dc0},
{0x436b,0x436b,0x56a1},
{0x436c,0x436c,0x647c},
{0x436d,0x436d,0x3e43},
{0x436e,0x436e,0xfffd},
{0x4372,0x4372,0xfffd},
{0x4373,0x4373,0xfffd},
{0x4376,0x4376,0x3992},
{0x4377,0x4377,0x3a06},
{0x4379,0x4379,0x3578},
{0x437c,0x437c,0xfffd},
{0x437d,0x437d,0xfffd},
{0x4380,0x4380,0x34bc},
{0x4381,0x4381,0x6c3d},
{0x4383,0x4383,0xfffd},
{0x4384,0x4384,0xfffd},
{0x438f,0x438f,0x3a18},
{0x4395,0x4395,0x95aa},
{0x4396,0x4396,0xfffd},
{0x4398,0x4398,0x7140},
{0x4399,0x4399,0xfffd},
{0x439a,0x439a,0x5156},
{0x439b,0x439b,0x4efe},
{0x439c,0x439c,0x5088},
{0x439d,0x439d,0xfffd},
{0x439e,0x439e,0x3493},
{0x439f,0x439f,0x5186},
{0x43a0,0x43a0,0x5e42},
{0x43a1,0x43a1,0x5205},
{0x43a2,0x43a2,0x5227},
{0x43a3,0x43a3,0x5279},
{0x43a5,0x43a5,0x3553},
{0x43a6,0x43a6,0x53c2},
{0x43a7,0x43a7,0x535f},
{0x43a8,0x43a8,0xfffd},
{0x43a9,0x43a9,0x553f},
{0x43aa,0x43aa,0xfffd},
{0x43ab,0x43ab,0x55d8},
{0x43ac,0x43ac,0x35dd},
{0x43ad,0x43ad,0x5621},
{0x43ae,0x43ae,0xfffd},
{0x43af,0x43af,0x5654},
{0x43b1,0x43b1,0xfffd},
{0x43b3,0x43b3,0xfffd},
{0x43b5,0x43b5,0xfffd},
{0x43b6,0x43b6,0xfffd},
{0x43b7,0x43b7,0x37b9},
{0x43b8,0x43b8,0x5cc1},
{0x43b9,0x43b9,0x5d15},
{0x43ba,0x43ba,0x5d56},
{0x43bb,0x43bb,0x3838},
{0x43bc,0x43bc,0x4e81},
{0x43bd,0x43bd,0x5ebd},
{0x43be,0x43be,0x3914},
{0x43bf,0x43bf,0x61b9},
{0x43c0,0x43c0,0x6290},
{0x43c1,0x43c1,0x6318},
{0x43c2,0x43c2,0x645a},
{0x43c3,0x43c3,0x6491},
{0x43c4,0x43c4,0x816d},
{0x43c5,0x43c5,0x8184},
{0x43c6,0x43c6,0x8193},
{0x43c7,0x43c7,0x6800},
{0x43c8,0x43c8,0x3bbc},
{0x43c9,0x43c9,0x728f},
{0x43ca,0x43ca,0x72cd},
{0x43cc,0x43cc,0x7339},
{0x43cd,0x43cd,0x7542},
{0x43ce,0x43ce,0x75dc},
{0x43cf,0x43cf,0x3fc0},
{0x43d1,0x43d1,0x3fd7},
{0x43d2,0x43d2,0xfffd},
{0x43d3,0x43d3,0x7680},
{0x43d4,0x43d4,0x768c},
{0x43d5,0x43d5,0x40a8},
{0x43d6,0x43d6,0x7839},
{0x43d7,0x43d7,0x4103},
{0x43d8,0x43d8,0x7a91},
{0x43d9,0x43d9,0x7c1b},
{0x43da,0x43da,0x7ced},
{0x43db,0x43db,0x7f93},
{0x43dc,0x43dc,0x7fae},
{0x43dd,0x43dd,0xfffd},
{0x43de,0x43de,0x82ff},
{0x43df,0x43df,0x585f},
{0x43e0,0x43e0,0x86b2},
{0x43e1,0x43e1,0x45ac},
{0x43e2,0x43e2,0x878b},
{0x43e3,0x43e3,0x8947},
{0x43e4,0x43e4,0xfffd},
{0x43e5,0x43e5,0x8a29},
{0x43e6,0x43e6,0xfffd},
{0x43e7,0x43e7,0x8e71},
{0x43e9,0x43e9,0x8eb0},
{0x43ea,0x43ea,0xfffd},
{0x43eb,0x43eb,0x915e},
{0x43ec,0x43ec,0x918c},
{0x43ed,0x43ed,0x990e},
{0x43ee,0x43ee,0x991c},
{0x43ef,0x43ef,0xfffd},
{0x43f0,0x43f0,0xfffd},
{0x43f1,0x43f1,0x9b81},
{0x43f2,0x43f2,0x9dc0},
{0x43f3,0x43f3,0x9d93},
{0x43f4,0x43f4,0x9eac},
{0x43f5,0x43f5,0x4d91},
{0x43f6,0x43f6,0xfffd},
{0x43f7,0x43f7,0x93ba},
{0x43f8,0x43f8,0x9e7b},
{0x43f9,0x43f9,0x7089},
{0x43fa,0x43fa,0x7348},
{0x43fb,0x43fb,0xfffd},
{0x43fc,0x43fc,0x7999},
{0x43fd,0x43fd,0x8fb7},
{0x43fe,0x43fe,0xfffd},
{0x43ff,0x43ff,0x9942},
{0x4400,0x445e,0x20},
{0x445f,0x445f,0xa9},
{0x4460,0x4460,0x2122},
{0x4461,0x4461,0x2026},
{0x4462,0x44c0,0x20},
{0x44c1,0x44c1,0x20ac},
{0x44c2,0x44c2,0x20ac},
{0x44c3,0x44c3,0x2110},
{0x44c4,0x44c4,0x20ac},
{0x44c5,0x44c5,0x20ac},
{0x44c6,0x44c7,0x309b},
{0x44c8,0x44c8,0x2e80},
{0x44c9,0x44cd,0x31c0},
{0x44cf,0x44cf,0x31c5},
{0x44d2,0x44d3,0x31c6},
{0x44d6,0x44d6,0x31c8},
{0x44d8,0x44db,0x31c9},
{0x44dd,0x44de,0x31cd},
{0x44df,0x44e0,0xf538},
{0x44e3,0x44e3,0x9751},
{0x44e5,0x44e5,0x4e5b},
{0x44e6,0x44e6,0x4ebb},
{0x44e7,0x44e7,0x353e},
{0x44e8,0x44e8,0x5c23},
{0x44e9,0x44e9,0x5f51},
{0x44ea,0x44ea,0x5fc4},
{0x44eb,0x44eb,0x38fa},
{0x44ec,0x44ec,0x624c},
{0x44ed,0x44ed,0x6535},
{0x44ee,0x44ee,0x6b7a},
{0x44ef,0x44ef,0x6c35},
{0x44f0,0x44f0,0x6c3a},
{0x44f1,0x44f1,0x706c},
{0x44f2,0x44f2,0x722b},
{0x44f3,0x44f3,0x4e2c},
{0x44f4,0x44f4,0x72ad},
{0x44f6,0x44f6,0x7f52},
{0x44f7,0x44f7,0x793b},
{0x44f8,0x44f8,0x7cf9},
{0x44f9,0x44f9,0x7f53},
{0x44fb,0x44fb,0x34c1},
{0x44fd,0x44fd,0x8002},
{0x44fe,0x44fe,0x8080},
{0x4501,0x4501,0x535d},
{0x4502,0x4502,0x8864},
{0x4503,0x4503,0x89c1},
{0x4505,0x4505,0x8ba0},
{0x4506,0x4506,0x8d1d},
{0x4507,0x4507,0x9485},
{0x4508,0x4508,0x9578},
{0x4509,0x4509,0x957f},
{0x450a,0x450a,0x95e8},
{0x450c,0x450c,0x97e6},
{0x450d,0x450d,0x9875},
{0x450e,0x450e,0x98ce},
{0x450f,0x450f,0x98de},
{0x4510,0x4510,0x9963},
{0x4512,0x4512,0x9c7c},
{0x4513,0x4513,0x9e1f},
{0x4514,0x4514,0x9ec4},
{0x4515,0x4515,0x6b6f},
{0x4516,0x4516,0xf907},
{0x4517,0x4517,0x4e37},
{0x4519,0x4519,0x961d},
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{0x4761,0x4761,0x8464},
{0x4762,0x4762,0x8488},
{0x4763,0x4763,0x4504},
{0x4764,0x4764,0x84be},
{0x4765,0x4765,0x84e1},
{0x4766,0x4766,0x84f8},
{0x4767,0x4767,0x8510},
{0x4768,0x4768,0x8538},
{0x4769,0x4769,0x8552},
{0x476a,0x476a,0x453b},
{0x476b,0x476c,0x856f},
{0x476d,0x476d,0x85e0},
{0x476e,0x476e,0x4577},
{0x476f,0x476f,0x8672},
{0x4770,0x4770,0x8692},
{0x4771,0x4771,0x86ef},
{0x4772,0x4772,0x9645},
{0x4773,0x4773,0x4606},
{0x4774,0x4774,0x4617},
{0x4775,0x4775,0x88ae},
{0x4776,0x4776,0x88ff},
{0x4777,0x4777,0x8924},
{0x4778,0x4778,0x8991},
{0x477a,0x477a,0x8a38},
{0x477b,0x477b,0x8a94},
{0x477c,0x477c,0x8ab4},
{0x477d,0x477d,0x8c51},
{0x477e,0x477e,0x8cd4},
{0x477f,0x477f,0x8cf2},
{0x4780,0x4780,0x8d1c},
{0x4781,0x4781,0x4798},
{0x4782,0x4782,0x8dc3},
{0x4783,0x4783,0x47ed},
{0x4784,0x4784,0x8e3a},
{0x4785,0x4785,0x5754},
{0x4786,0x4786,0x55f5},
{0x4787,0x4787,0x4837},
{0x4788,0x4788,0x8ece},
{0x4789,0x4789,0x8ee2},
{0x478a,0x478a,0x8ee4},
{0x478b,0x478b,0x8eed},
{0x478c,0x478c,0x8ef2},
{0x478d,0x478d,0x8fc1},
{0x478e,0x478e,0x8fca},
{0x478f,0x478f,0x8fcc},
{0x4790,0x4790,0x9033},
{0x4791,0x4791,0x48ad},
{0x4792,0x4792,0x98e0},
{0x4793,0x4793,0x9213},
{0x4794,0x4794,0x491e},
{0x4795,0x4795,0x9228},
{0x4796,0x4796,0x9258},
{0x4797,0x4797,0x926b},
{0x4798,0x4798,0x92b1},
{0x4799,0x4799,0x92ae},
{0x479a,0x479a,0x92bf},
{0x479b,0x479b,0x92e3},
{0x479c,0x479c,0x92eb},
{0x479d,0x479e,0x92f3},
{0x479f,0x479f,0x92fd},
{0x47a0,0x47a0,0x9343},
{0x47a1,0x47a1,0x9384},
{0x47a2,0x47a2,0x93ad},
{0x47a3,0x47a3,0x4945},
{0x47a4,0x47a4,0x4951},
{0x47a5,0x47a5,0x9417},
{0x47a6,0x47a6,0x941d},
{0x47a7,0x47a7,0x942d},
{0x47a8,0x47a8,0x943e},
{0x47a9,0x47a9,0x496a},
{0x47aa,0x47aa,0x9454},
{0x47ab,0x47ab,0x9479},
{0x47ac,0x47ac,0x952d},
{0x47ad,0x47ad,0x95a2},
{0x47ae,0x47ae,0x49a7},
{0x47af,0x47af,0x95f4},
{0x47b0,0x47b0,0x9633},
{0x47b1,0x47b1,0x49e5},
{0x47b2,0x47b2,0x4a24},
{0x47b3,0x47b3,0x9740},
{0x47b4,0x47b4,0x4a35},
{0x47b5,0x47b5,0x97b2},
{0x47b6,0x47b6,0x97c2},
{0x47b7,0x47b7,0x4ae4},
{0x47b8,0x47b8,0x98b9},
{0x47b9,0x47b9,0x4b19},
{0x47ba,0x47ba,0x98f1},
{0x47bb,0x47bb,0x5844},
{0x47bc,0x47bc,0x9919},
{0x47bd,0x47bd,0x9937},
{0x47be,0x47be,0x995d},
{0x47bf,0x47bf,0x9962},
{0x47c0,0x47c0,0x4b70},
{0x47c1,0x47c1,0x99c5},
{0x47c2,0x47c2,0x4b9d},
{0x47c3,0x47c3,0x9a3c},
{0x47c4,0x47c4,0x9b0f},
{0x47c5,0x47c5,0x9b69},
{0x47c6,0x47c6,0x9bdd},
{0x47c7,0x47c7,0x9bf1},
{0x47c8,0x47c8,0x9bf4},
{0x47c9,0x47c9,0x4c6d},
{0x47ca,0x47ca,0x9c20},
{0x47cb,0x47cb,0x376f},
{0x47cd,0x47cd,0x9d49},
{0x47ce,0x47ce,0x9efe},
{0x47cf,0x47cf,0x5650},
{0x47d0,0x47d0,0x9dbd},
{0x47d1,0x47d1,0x9dfc},
{0x47d2,0x47d2,0x94f6},
{0x47d3,0x47d3,0x8fb6},
{0x47d4,0x47d4,0x9eb1},
{0x47d5,0x47d5,0x9ebd},
{0x47d6,0x47d6,0x9ec6},
{0x47d7,0x47d7,0x94dc},
{0x47d8,0x47d8,0x9ee2},
{0x47d9,0x47d9,0x9ef1},
{0x47da,0x47da,0x9ef8},
{0x47db,0x47db,0x9f44},
{0x47df,0x47df,0x94c3},
{0x47e1,0x47e1,0x94c1},
{0x47e6,0x47e6,0x5757},
{0x47e7,0x47e7,0x7173},
{0x47ed,0x47ed,0x549e},
{0x4806,0x4806,0x3647},
{0x480a,0x480a,0x5364},
{0x4812,0x4812,0x70bb},
{0x481d,0x481d,0x7198},
{0x481f,0x481f,0x69e9},
{0x4820,0x4820,0x36c8},
{0x4840,0x4840,0x58b5},
{0x484b,0x484b,0x5788},
{0x4852,0x4852,0x5965},
{0x4855,0x4855,0x573f},
{0x4864,0x4864,0x57a1},
{0x4865,0x4865,0x7151},
{0x486f,0x486f,0x56b9},
{0x4871,0x4871,0x3618},
{0x4885,0x4885,0x949f},
{0x4887,0x4887,0x36b9},
{0x488a,0x488a,0x56d6},
{0x489f,0x489f,0x63e6},
{0x48ab,0x48ab,0x3df7},
{0x48ae,0x48ae,0x8fd0},
{0x48bb,0x48bb,0x7e9f},
{0x48be,0x48be,0x4ca4},
{0x48bf,0x48bf,0x9547},
{0x48c1,0x48c1,0x71a2},
{0x48c4,0x48c4,0x4d9c},
{0x48c6,0x48c6,0x8fbe},
{0x48c7,0x48c7,0x8fba},
{0x48c9,0x48c9,0x8fb9},
{0x48cb,0x48cb,0x4eea},
{0x48cd,0x48cd,0x8e80},
{0x48d5,0x48d5,0x4e9a},
{0x48de,0x48de,0x3dc6},
{0x48e0,0x48e0,0x4e1c},
{0x48e5,0x48e5,0x55de},
{0x48e6,0x48e6,0x8786},
{0x48e9,0x48e9,0x5b90},
{0x48fd,0x48fd,0x4e1a},
{0x48fe,0x48fe,0x4e04},
{0x48ff,0x48ff,0x5b0d},
{0x4900,0x4900,0x36ac},
{0x4901,0x4901,0x537d},
{0x4902,0x4902,0x36a5},
{0x4903,0x4903,0x589a},
{0x4905,0x4905,0x57aa},
{0x4914,0x4914,0x57a7},
{0x491b,0x491b,0x9c1b},
{0x491d,0x491d,0x3e06},
{0x4922,0x4922,0x577a},
{0x4923,0x4923,0x54da},
{0x4924,0x4924,0x717a},
{0x492e,0x492e,0x3635},
{0x4930,0x4930,0x5220},
{0x4931,0x4931,0x3c18},
{0x4940,0x4940,0x4562},
{0x4941,0x4941,0x5b1f},
{0x4943,0x4943,0x9f50},
{0x4944,0x4944,0x9ea6},
{0x4946,0x4946,0x51e2},
{0x4947,0x4947,0x5342},
{0x4948,0x4948,0x66ad},
{0x4949,0x4949,0x585c},
{0x494a,0x494a,0x5553},
{0x494b,0x494b,0x3d85},
{0x494c,0x494c,0x6160},
{0x494d,0x494d,0x48ae},
{0x494e,0x494e,0x97bd},
{0x4950,0x4950,0x60b3},
{0x4951,0x4951,0x8424},
{0x4952,0x4952,0x9814},
{0x4956,0x4956,0x3b2b},
{0x4957,0x4957,0x3d32},
{0x4959,0x4959,0x7081},
{0x495a,0x495a,0x5c9c},
{0x495c,0x495c,0x3730},
{0x4961,0x4961,0x100},
{0x4962,0x4962,0xc1},
{0x4963,0x4963,0x1cd},
{0x4964,0x4964,0xc0},
{0x4965,0x4965,0x112},
{0x4966,0x4966,0xc9},
{0x4967,0x4967,0x11a},
{0x4968,0x4968,0xc8},
{0x4969,0x4969,0x14c},
{0x496a,0x496a,0xd3},
{0x496b,0x496b,0x1d1},
{0x496c,0x496c,0xd2},
{0x496d,0x496d,0xf325},
{0x496e,0x496e,0x1ebe},
{0x496f,0x496f,0xf327},
{0x4970,0x4970,0x1ec0},
{0x4971,0x4971,0xca},
{0x4972,0x4972,0x101},
{0x4973,0x4973,0xe1},
{0x4974,0x4974,0x1ce},
{0x4975,0x4975,0xe0},
{0x4976,0x4976,0x251},
{0x4977,0x4977,0x113},
{0x4978,0x4978,0xe9},
{0x4979,0x4979,0x11b},
{0x497a,0x497a,0xe8},
{0x497b,0x497b,0x12b},
{0x497c,0x497c,0xed},
{0x497d,0x497d,0x1d0},
{0x497e,0x497e,0xec},
{0x497f,0x497f,0x14d},
{0x4980,0x4980,0xf3},
{0x4981,0x4981,0x1d2},
{0x4982,0x4982,0xf2},
{0x4983,0x4983,0x16b},
{0x4984,0x4984,0xfa},
{0x4985,0x4985,0x1d4},
{0x4986,0x4986,0xf9},
{0x4987,0x4987,0x1d6},
{0x4988,0x4988,0x1d8},
{0x4989,0x4989,0x1da},
{0x498a,0x498a,0x1dc},
{0x498b,0x498b,0xfc},
{0x498c,0x498c,0xf344},
{0x498d,0x498d,0x1ebf},
{0x498e,0x498e,0xf346},
{0x498f,0x498f,0x1ec1},
{0x4990,0x4990,0xea},
{0x4991,0x4991,0x261},
{0x4992,0x4992,0x283},
{0x4993,0x4993,0x250},
{0x4994,0x4994,0x25b},
{0x4995,0x4995,0x254},
{0x4996,0x4996,0x275},
{0x4997,0x4997,0x153},
{0x4998,0x4998,0xf8},
{0x4999,0x4999,0x14b},
{0x499a,0x499a,0x28a},
{0x499b,0x499b,0x26a},
{0x499c,0x499d,0x23da},
{0x499e,0x499e,0x2e9d},
{0x499f,0x499f,0x2ec6},
{0x49a0,0x49a0,0x2ee3},
{0x49a1,0x49a1,0x503b},
{0x49a2,0x49a2,0x6dfe},
{0x49a4,0x49a4,0x9fa6},
{0x49a5,0x49a5,0x3dc9},
{0x49a6,0x49a6,0x888f},
{0x49a8,0x49a8,0x7077},
{0x49a9,0x49a9,0x5cf5},
{0x49aa,0x49aa,0x4b20},
{0x49ac,0x49ac,0x3559},
{0x49ae,0x49ae,0x6122},
{0x49b0,0x49b0,0x8fa7},
{0x49b1,0x49b1,0x91f6},
{0x49b2,0x49b2,0x7191},
{0x49b3,0x49b3,0x6719},
{0x49b4,0x49b4,0x73ba},
{0x49b7,0x49b7,0x3c8b},
{0x49b9,0x49b9,0x4b10},
{0x49ba,0x49ba,0x78e4},
{0x49bb,0x49bb,0x7402},
{0x49bc,0x49bc,0x51ae},
{0x49be,0x49be,0x4009},
{0x49bf,0x49bf,0x6a63},
{0x49c1,0x49c1,0x4223},
{0x49c2,0x49c2,0x860f},
{0x49c3,0x49c3,0x7a2a},
{0x49c6,0x49c6,0x9755},
{0x49c7,0x49c7,0x704d},
{0x49c8,0x49c8,0x5324},
{0x49ca,0x49ca,0x93f4},
{0x49cb,0x49cb,0x76d9},
{0x49cd,0x49cd,0x9fa7},
{0x49ce,0x49ce,0x77dd},
{0x49cf,0x49cf,0x4ea3},
{0x49d0,0x49d0,0x4ff0},
{0x49d1,0x49d1,0x50bc},
{0x49d2,0x49d2,0x4e2f},
{0x49d3,0x49d3,0x4f17},
{0x49d4,0x49d4,0x9fa8},
{0x49d5,0x49d5,0x5434},
{0x49d6,0x49d6,0x7d8b},
{0x49d7,0x49d7,0x5892},
{0x49d8,0x49d8,0x58d0},
{0x49da,0x49da,0x5e92},
{0x49db,0x49db,0x5e99},
{0x49dc,0x49dc,0x5fc2},
{0x49de,0x49de,0x658b},
{0x49e0,0x49e0,0x6919},
{0x49e1,0x49e1,0x6a43},
{0x49e3,0x49e3,0x6cff},
{0x49e4,0x49e4,0x7200},
{0x49e6,0x49e6,0x738c},
{0x49e7,0x49e7,0x3edb},
{0x49e9,0x49e9,0x5b15},
{0x49ea,0x49ea,0x74b9},
{0x49eb,0x49eb,0x8b83},
{0x49ee,0x49ee,0x7a93},
{0x49ef,0x49ef,0x7bec},
{0x49f0,0x49f0,0x7cc3},
{0x49f1,0x49f1,0x7e6c},
{0x49f2,0x49f2,0x82f8},
{0x49f3,0x49f3,0x8597},
{0x49f4,0x49f4,0x9fa9},
{0x49f5,0x49f5,0x8890},
{0x49f6,0x49f6,0x9faa},
{0x49f7,0x49f7,0x8eb9},
{0x49f8,0x49f8,0x9fab},
{0x49f9,0x49f9,0x8fcf},
{0x49fa,0x49fa,0x855f},
{0x49fb,0x49fb,0x99e0},
{0x49fc,0x49fc,0x9221},
{0x49fd,0x49fd,0x9fac},
{0x4a00,0x4a00,0x4071},
{0x4a01,0x4a01,0x42a2},
{0x4a02,0x4a02,0x5a1a},
{0x4a03,0x4a03,0x9868},
{0x4a04,0x4a04,0x676b},
{0x4a05,0x4a05,0x4276},
{0x4a06,0x4a06,0x573d},
{0x4a07,0x4a07,0x85d6},
{0x4a09,0x4a09,0x82bf},
{0x4a0b,0x4a0b,0x4c81},
{0x4a0d,0x4a0d,0x5d7b},
{0x4a10,0x4a11,0x9fad},
{0x4a12,0x4a12,0x5b96},
{0x4a13,0x4a13,0x9faf},
{0x4a14,0x4a14,0x7e5b},
{0x4a15,0x4a15,0x43f0},
{0x4a16,0x4a16,0x4c32},
{0x4a17,0x4a17,0x4603},
{0x4a18,0x4a18,0x45a6},
{0x4a19,0x4a19,0x4578},
{0x4a1b,0x4a1b,0x4d77},
{0x4a1c,0x4a1c,0x45b3},
{0x4a1e,0x4a1e,0x4ce2},
{0x4a20,0x4a20,0x3b95},
{0x4a21,0x4a21,0x4736},
{0x4a22,0x4a22,0x4744},
{0x4a23,0x4a23,0x4c47},
{0x4a24,0x4a24,0x4c40},
{0x4a2a,0x4a2a,0x4c57},
{0x4a2c,0x4a2c,0x474f},
{0x4a2d,0x4a2d,0x45da},
{0x4a2e,0x4a2e,0x4c85},
{0x4a30,0x4a30,0x4d07},
{0x4a31,0x4a31,0x4aa4},
{0x4a32,0x4a32,0x46a1},
{0x4a34,0x4a34,0x7225},
{0x4a39,0x4a39,0x664d},
{0x4a3a,0x4a3a,0x56fb},
{0x4a3b,0x4a3b,0x7d95},
{0x4a3c,0x4a3c,0x591d},
{0x4a3e,0x4a3e,0x3df4},
{0x4a3f,0x4a3f,0x9734},
{0x4a41,0x4a41,0x5bdb},
{0x4a43,0x4a43,0x5aa4},
{0x4a44,0x4a44,0x3625},
{0x4a46,0x4a46,0x5ad1},
{0x4a47,0x4a47,0x5bb7},
{0x4a48,0x4a48,0x5cfc},
{0x4a49,0x4a49,0x676e},
{0x4a4a,0x4a4a,0x8593},
{0x4a4c,0x4a4c,0x7461},
{0x4a4d,0x4a4d,0x749d},
{0x4a4f,0x4a4f,0x66e7},
{0x4a50,0x4a50,0x6e57},
{0x4a51,0x4a51,0x79ca},
{0x4a52,0x4a52,0x3d88},
{0x4a53,0x4a53,0x44c3},
{0x4a56,0x4a56,0x439a},
{0x4a57,0x4a57,0x4536},
{0x4a58,0x4a58,0x5cd5},
{0x4a5a,0x4a5a,0x8af9},
{0x4a5b,0x4a5b,0x5c78},
{0x4a5c,0x4a5c,0x3d12},
{0x4a5e,0x4a5e,0x5d78},
{0x4a5f,0x4a5f,0x9fb2},
{0x4a60,0x4a60,0x7157},
{0x4a61,0x4a61,0x4558},
{0x4a64,0x4a64,0x4c77},
{0x4a65,0x4a65,0x3978},
{0x4a66,0x4a66,0x344a},
{0x4a69,0x4a69,0x8acc},
{0x4a6a,0x4a6a,0x4fb4},
{0x4a6c,0x4a6c,0x59bf},
{0x4a6d,0x4a6d,0x816c},
{0x4a6e,0x4a6e,0x9856},
{0x4a70,0x4a70,0x5f3b},
{0x4a74,0x4a74,0x4102},
{0x4a75,0x4a75,0x46bb},
{0x4a77,0x4a77,0x3f07},
{0x4a78,0x4a78,0x9fb3},
{0x4a7a,0x4a7a,0x40f8},
{0x4a7b,0x4a7b,0x37d6},
{0x4a7c,0x4a7c,0x46f7},
{0x4a7e,0x4a7e,0x417c},
{0x4a81,0x4a81,0x456d},
{0x4a82,0x4a82,0x38d4},
{0x4a84,0x4a84,0x4561},
{0x4a85,0x4a85,0x451b},
{0x4a86,0x4a86,0x4d89},
{0x4a87,0x4a87,0x4c7b},
{0x4a88,0x4a88,0x4d76},
{0x4a89,0x4a89,0x45ea},
{0x4a8a,0x4a8a,0x3fc8},
{0x4a8c,0x4a8c,0x3661},
{0x4a8d,0x4a8d,0x44de},
{0x4a8e,0x4a8e,0x44bd},
{0x4a8f,0x4a8f,0x41ed},
};

static const pdf_xrange cmap_Adobe_CNS1_UCS2_xranges[] = {
{0x36b0,0x36b0,0x200cc},
{0x36b2,0x36b2,0x2008a},
{0x36b8,0x36b8,0x27607},
{0x372b,0x372b,0x23ed7},
{0x372d,0x372d,0x26ed3},
{0x372f,0x372f,0x257e0},
{0x3731,0x3731,0x28be9},
{0x3734,0x3734,0x258e1},
{0x3735,0x3735,0x294d9},
{0x3738,0x3738,0x259ac},
{0x373e,0x373e,0x2648d},
{0x3745,0x3745,0x25c01},
{0x3749,0x3749,0x2530e},
{0x374a,0x374a,0x25cfe},
{0x374e,0x374e,0x25bb4},
{0x374f,0x374f,0x26c7f},
{0x3754,0x3754,0x25d20},
{0x375a,0x375a,0x25cc1},
{0x375d,0x375d,0x24882},
{0x375f,0x375f,0x24578},
{0x3768,0x3768,0x26e44},
{0x376a,0x376a,0x26ed6},
{0x3770,0x3770,0x24057},
{0x3771,0x3771,0x26029},
{0x3775,0x3775,0x217f9},
{0x3777,0x3777,0x2836d},
{0x3779,0x3779,0x26121},
{0x377a,0x377a,0x2615a},
{0x3784,0x3784,0x262d0},
{0x3787,0x3787,0x26351},
{0x3789,0x3789,0x21661},
{0x378a,0x378a,0x20068},
{0x378c,0x378c,0x23766},
{0x378d,0x378d,0x2833a},
{0x378f,0x378f,0x26489},
{0x3795,0x3795,0x2a087},
{0x3796,0x3796,0x26cc3},
{0x379a,0x379a,0x22714},
{0x379c,0x379c,0x26626},
{0x379d,0x379d,0x23de3},
{0x379e,0x379e,0x266e8},
{0x37a1,0x37a1,0x28a48},
{0x37a5,0x37a5,0x226f6},
{0x37a7,0x37a7,0x26498},
{0x37a9,0x37a9,0x2148a},
{0x37ab,0x37ab,0x2185e},
{0x37ad,0x37ad,0x24a65},
{0x37ae,0x37ae,0x24a95},
{0x37b1,0x37b1,0x26a52},
{0x37b2,0x37b2,0x23d7e},
{0x37b4,0x37b4,0x214fd},
{0x37b7,0x37b7,0x2f98f},
{0x37b8,0x37b8,0x249a7},
{0x37b9,0x37b9,0x23530},
{0x37ba,0x37ba,0x21773},
{0x37bb,0x37bb,0x23df8},
{0x37be,0x37be,0x2f994},
{0x37c3,0x37c3,0x20e16},
{0x37c4,0x37c4,0x217b4},
{0x37c6,0x37c6,0x2317d},
{0x37c7,0x37c7,0x2355a},
{0x37cb,0x37cb,0x23e8b},
{0x37cc,0x37cc,0x26da3},
{0x37cd,0x37cd,0x26b05},
{0x37ce,0x37ce,0x26b97},
{0x37cf,0x37cf,0x235ce},
{0x37d5,0x37d5,0x26da5},
{0x37d9,0x37d9,0x26ed4},
{0x37dd,0x37dd,0x26e42},
{0x37df,0x37df,0x25be4},
{0x37e7,0x37e7,0x26b96},
{0x37e8,0x37e8,0x26e77},
{0x37e9,0x37e9,0x26e43},
{0x37f0,0x37f0,0x25c91},
{0x37f2,0x37f2,0x25cc0},
{0x37fc,0x37fc,0x28625},
{0x37fd,0x37fd,0x2863b},
{0x37ff,0x37ff,0x27088},
{0x3801,0x3801,0x21582},
{0x3802,0x3802,0x270cd},
{0x3803,0x3803,0x2f9b2},
{0x3807,0x3807,0x218a2},
{0x3809,0x3809,0x2739a},
{0x380c,0x380c,0x2a0f8},
{0x380e,0x380e,0x22c27},
{0x3818,0x3818,0x275e0},
{0x3819,0x3819,0x23db9},
{0x381a,0x381a,0x275e4},
{0x3821,0x3821,0x2770f},
{0x3828,0x3828,0x28a25},
{0x382a,0x382a,0x27924},
{0x382b,0x382b,0x27abd},
{0x3830,0x3830,0x27a59},
{0x3832,0x3832,0x27b3a},
{0x3834,0x3834,0x27b38},
{0x3838,0x3838,0x25430},
{0x3839,0x3839,0x25565},
{0x383e,0x383e,0x24a7a},
{0x3842,0x3842,0x216df},
{0x3846,0x3846,0x27d54},
{0x3847,0x3847,0x27d8f},
{0x3848,0x3848,0x2f9d4},
{0x384a,0x384a,0x27d53},
{0x384c,0x384c,0x27d98},
{0x384d,0x384d,0x27dbd},
{0x3850,0x3850,0x21910},
{0x3855,0x3855,0x2f9d7},
{0x3857,0x3857,0x28002},
{0x3858,0x3858,0x21014},
{0x3859,0x3859,0x2498a},
{0x385b,0x385b,0x281bc},
{0x385c,0x385c,0x2710c},
{0x3864,0x3864,0x28365},
{0x3865,0x3865,0x28412},
{0x3868,0x3868,0x2a29f},
{0x3869,0x3869,0x20a50},
{0x386c,0x386c,0x289de},
{0x386d,0x386d,0x2853d},
{0x386e,0x386e,0x23dbb},
{0x3870,0x3870,0x23262},
{0x3873,0x3873,0x22325},
{0x3875,0x3875,0x26ed7},
{0x3877,0x3877,0x2853c},
{0x3878,0x3878,0x27abe},
{0x387a,0x387a,0x2856c},
{0x387b,0x387b,0x2860b},
{0x387d,0x387d,0x28713},
{0x387f,0x387f,0x286e6},
{0x3886,0x3886,0x28933},
{0x3887,0x3887,0x21e89},
{0x388c,0x388c,0x255b9},
{0x388d,0x388d,0x28ac6},
{0x388e,0x388e,0x23c9b},
{0x388f,0x388f,0x28b0c},
{0x3890,0x3890,0x255db},
{0x3891,0x3891,0x20d31},
{0x3894,0x3894,0x28ae1},
{0x3895,0x3895,0x28beb},
{0x3897,0x3897,0x28ae2},
{0x3898,0x3898,0x28ae5},
{0x389b,0x389b,0x28bec},
{0x389c,0x389c,0x28c39},
{0x389d,0x389d,0x28bff},
{0x38a7,0x38a7,0x286d8},
{0x38a8,0x38a8,0x2127c},
{0x38a9,0x38a9,0x23e2e},
{0x38b0,0x38b0,0x26ed5},
{0x38b4,0x38b4,0x28ae0},
{0x38b8,0x38b8,0x26cb8},
{0x38b9,0x38b9,0x20274},
{0x38ba,0x38ba,0x26410},
{0x38bb,0x38bb,0x290af},
{0x38bc,0x38bc,0x290e5},
{0x38bd,0x38bd,0x24ad1},
{0x38be,0x38be,0x21915},
{0x38bf,0x38bf,0x2330a},
{0x38c6,0x38c6,0x24ae9},
{0x38cb,0x38cb,0x291d5},
{0x38ce,0x38ce,0x291eb},
{0x38d2,0x38d2,0x230b7},
{0x38d3,0x38d3,0x230bc},
{0x38db,0x38db,0x2546c},
{0x38de,0x38de,0x29433},
{0x38e1,0x38e1,0x2941d},
{0x38e2,0x38e2,0x2797a},
{0x38e9,0x38e9,0x27175},
{0x38eb,0x38eb,0x20630},
{0x38ec,0x38ec,0x2415c},
{0x38ed,0x38ed,0x25706},
{0x38f3,0x38f3,0x26d27},
{0x38f4,0x38f4,0x216d3},
{0x38fb,0x38fb,0x24a29},
{0x38fd,0x38fd,0x29857},
{0x38fe,0x38fe,0x29905},
{0x3904,0x3904,0x25725},
{0x3906,0x3906,0x290b1},
{0x3907,0x3907,0x29bd5},
{0x390a,0x390a,0x29b05},
{0x390f,0x390f,0x28600},
{0x3913,0x3913,0x2307d},
{0x3916,0x3916,0x29d3e},
{0x3918,0x3918,0x21863},
{0x391d,0x391d,0x29e68},
{0x391f,0x391f,0x29fb7},
{0x3920,0x3920,0x2a192},
{0x3921,0x3921,0x2a1ab},
{0x3922,0x3922,0x2a0e1},
{0x3923,0x3923,0x2a123},
{0x3924,0x3924,0x2a1df},
{0x3927,0x3927,0x2a134},
{0x392a,0x392a,0x2a193},
{0x392b,0x392b,0x2a220},
{0x392c,0x392c,0x2193b},
{0x392d,0x392d,0x2a233},
{0x392f,0x392f,0x2a0b9},
{0x3930,0x3930,0x2a2b4},
{0x3938,0x3938,0x24364},
{0x393f,0x393f,0x28c2b},
{0x3944,0x3944,0x26da2},
{0x3946,0x3946,0x2fa1b},
{0x394c,0x394c,0x2908b},
{0x3955,0x3955,0x24975},
{0x3956,0x3956,0x249bb},
{0x3958,0x3958,0x249f8},
{0x3959,0x3959,0x24348},
{0x395a,0x395a,0x24a51},
{0x395c,0x395c,0x28bda},
{0x395d,0x395d,0x218fa},
{0x395f,0x395f,0x2897e},
{0x3960,0x3960,0x28e36},
{0x3963,0x3963,0x28a44},
{0x3967,0x3967,0x2896c},
{0x3968,0x3968,0x244b9},
{0x396e,0x396e,0x24473},
{0x396f,0x396f,0x243f8},
{0x3971,0x3971,0x217ef},
{0x3973,0x3973,0x218be},
{0x3974,0x3974,0x23599},
{0x3976,0x3976,0x21885},
{0x3977,0x3977,0x2542f},
{0x3978,0x3978,0x217f8},
{0x397a,0x397a,0x216fb},
{0x397b,0x397b,0x21839},
{0x397d,0x397d,0x21774},
{0x397e,0x397e,0x218d1},
{0x397f,0x397f,0x25f4b},
{0x3981,0x3981,0x216c0},
{0x3983,0x3983,0x24a25},
{0x3984,0x3984,0x213fe},
{0x3985,0x3985,0x212a8},
{0x3986,0x3986,0x213c6},
{0x3987,0x3987,0x214b6},
{0x3989,0x3989,0x236a6},
{0x398c,0x398c,0x24994},
{0x398d,0x398d,0x27165},
{0x398e,0x398e,0x23e31},
{0x398f,0x398f,0x2555c},
{0x3990,0x3990,0x23efb},
{0x3991,0x3991,0x27052},
{0x3993,0x3993,0x236ee},
{0x3994,0x3994,0x2999d},
{0x3995,0x3995,0x26f26},
{0x399b,0x399b,0x21922},
{0x399e,0x399e,0x2373f},
{0x399f,0x399f,0x240e1},
{0x39a0,0x39a0,0x2408b},
{0x39a1,0x39a1,0x2410f},
{0x39a2,0x39a2,0x26c21},
{0x39a5,0x39a5,0x266b1},
{0x39a7,0x39a7,0x20fdf},
{0x39a8,0x39a8,0x20ba8},
{0x39a9,0x39a9,0x20e0d},
{0x39ab,0x39ab,0x28b13},
{0x39b0,0x39b0,0x24436},
{0x39b2,0x39b2,0x20465},
{0x39b6,0x39b6,0x25651},
{0x39b8,0x39b8,0x201ab},
{0x39b9,0x39b9,0x203cb},
{0x39bb,0x39bb,0x2030a},
{0x39bc,0x39bc,0x20414},
{0x39bf,0x39bf,0x202c0},
{0x39c0,0x39c0,0x28eb3},
{0x39c1,0x39c1,0x20275},
{0x39c3,0x39c3,0x2020c},
{0x39c9,0x39c9,0x24a0e},
{0x39ca,0x39ca,0x23e8a},
{0x39d4,0x39d4,0x23595},
{0x39d5,0x39d5,0x23e39},
{0x39d6,0x39d6,0x23ebf},
{0x39d8,0x39d8,0x21884},
{0x39d9,0x39d9,0x23e89},
{0x39dc,0x39dc,0x205e0},
{0x39de,0x39de,0x204a3},
{0x39df,0x39df,0x20492},
{0x39e0,0x39e0,0x20491},
{0x39e2,0x39e2,0x28a9c},
{0x39e3,0x39e3,0x2070e},
{0x39e6,0x39e6,0x20873},
{0x39eb,0x39eb,0x2438c},
{0x39ec,0x39ec,0x20c20},
{0x39ed,0x39ed,0x249ac},
{0x39ee,0x39ee,0x210e4},
{0x39f0,0x39f0,0x20e1d},
{0x39f8,0x39f8,0x24abc},
{0x39f9,0x39f9,0x2408d},
{0x39fd,0x39fd,0x240c9},
{0x39ff,0x39ff,0x20345},
{0x3a01,0x3a01,0x20bc6},
{0x3a0b,0x3a0b,0x28a46},
{0x3a0c,0x3a0c,0x216fa},
{0x3a0d,0x3a0d,0x2176f},
{0x3a0e,0x3a0e,0x21710},
{0x3a14,0x3a14,0x25946},
{0x3a15,0x3a15,0x219f3},
{0x3a16,0x3a16,0x21861},
{0x3a17,0x3a17,0x24295},
{0x3a1c,0x3a1c,0x25e83},
{0x3a1e,0x3a1e,0x28bd7},
{0x3a1f,0x3a1f,0x20413},
{0x3a22,0x3a22,0x21303},
{0x3a26,0x3a26,0x289fb},
{0x3a2d,0x3a2d,0x21996},
{0x3a2e,0x3a2e,0x2197c},
{0x3a2f,0x3a2f,0x23aee},
{0x3a32,0x3a33,0x21903},
{0x3a35,0x3a35,0x218a0},
{0x3a37,0x3a37,0x216fe},
{0x3a3a,0x3a3a,0x28a47},
{0x3a3b,0x3a3b,0x21dba},
{0x3a3c,0x3a3c,0x23472},
{0x3a3d,0x3a3d,0x289a8},
{0x3a40,0x3a40,0x21927},
{0x3a41,0x3a41,0x217ab},
{0x3a43,0x3a43,0x2173b},
{0x3a45,0x3a45,0x275fd},
{0x3a48,0x3a48,0x22860},
{0x3a49,0x3a49,0x2262b},
{0x3a4c,0x3a4c,0x225af},
{0x3a4d,0x3a4d,0x225be},
{0x3a4e,0x3a4e,0x29088},
{0x3a4f,0x3a4f,0x26f73},
{0x3a51,0x3a51,0x2003e},
{0x3a52,0x3a52,0x20046},
{0x3a53,0x3a53,0x2261b},
{0x3a57,0x3a57,0x22c9b},
{0x3a58,0x3a58,0x22d07},
{0x3a59,0x3a59,0x246d4},
{0x3a5a,0x3a5a,0x2914d},
{0x3a5c,0x3a5c,0x24665},
{0x3a5d,0x3a5d,0x22b6a},
{0x3a5f,0x3a5f,0x22b22},
{0x3a60,0x3a60,0x23450},
{0x3a61,0x3a61,0x298ea},
{0x3a62,0x3a62,0x22e78},
{0x3a67,0x3a67,0x249e3},
{0x3a68,0x3a68,0x22d67},
{0x3a6a,0x3a6a,0x22ca1},
{0x3a6f,0x3a6f,0x2308e},
{0x3a70,0x3a70,0x232ad},
{0x3a71,0x3a71,0x24989},
{0x3a72,0x3a72,0x232ab},
{0x3a74,0x3a74,0x232e0},
{0x3a75,0x3a75,0x218d9},
{0x3a76,0x3a76,0x2943f},
{0x3a78,0x3a78,0x23289},
{0x3a79,0x3a79,0x231b3},
{0x3a7b,0x3a7b,0x25584},
{0x3a7c,0x3a7c,0x28b22},
{0x3a7d,0x3a7d,0x2558f},
{0x3a7e,0x3a7e,0x216fc},
{0x3a7f,0x3a7f,0x2555b},
{0x3a80,0x3a80,0x25425},
{0x3a82,0x3a82,0x23103},
{0x3a83,0x3a83,0x2182a},
{0x3a84,0x3a84,0x23234},
{0x3a86,0x3a86,0x2320f},
{0x3a87,0x3a87,0x23182},
{0x3a88,0x3a88,0x242c9},
{0x3a8a,0x3a8a,0x26d24},
{0x3a8e,0x3a8e,0x27870},
{0x3a8f,0x3a8f,0x21deb},
{0x3a91,0x3a91,0x232d2},
{0x3a92,0x3a92,0x232e1},
{0x3a94,0x3a94,0x25872},
{0x3a96,0x3a96,0x2383a},
{0x3a97,0x3a97,0x237bc},
{0x3a99,0x3a99,0x237a2},
{0x3a9a,0x3a9a,0x233fe},
{0x3a9d,0x3a9d,0x2462a},
{0x3aa2,0x3aa2,0x237d5},
{0x3aa3,0x3aa3,0x24487},
{0x3aa8,0x3aa8,0x21912},
{0x3aaf,0x3aaf,0x23fc0},
{0x3ab0,0x3ab0,0x23c9a},
{0x3ab3,0x3ab3,0x28bea},
{0x3ab4,0x3ab4,0x28acb},
{0x3ab6,0x3ab6,0x2801e},
{0x3ab7,0x3ab7,0x289dc},
{0x3abc,0x3abc,0x23f7f},
{0x3abf,0x3abf,0x2403c},
{0x3ac6,0x3ac6,0x2431a},
{0x3ac7,0x3ac7,0x24276},
{0x3acc,0x3acc,0x2478f},
{0x3acd,0x3acd,0x24725},
{0x3acf,0x3acf,0x24aa4},
{0x3ad0,0x3ad0,0x205eb},
{0x3ad2,0x3ad2,0x23ef8},
{0x3ad3,0x3ad3,0x2365f},
{0x3ad4,0x3ad4,0x24a4a},
{0x3ad5,0x3ad5,0x24917},
{0x3ad6,0x3ad6,0x25fe1},
{0x3ad9,0x3ad9,0x24adf},
{0x3ada,0x3ada,0x28c23},
{0x3adb,0x3adb,0x23f35},
{0x3ae3,0x3ae3,0x26dea},
{0x3ae7,0x3ae7,0x24cd9},
{0x3ae8,0x3ae8,0x24d06},
{0x3aec,0x3aec,0x2a5c6},
{0x3aef,0x3aef,0x28acc},
{0x3af0,0x3af0,0x249ab},
{0x3af1,0x3af1,0x2498e},
{0x3af4,0x3af4,0x24a4e},
{0x3af6,0x3af6,0x249c5},
{0x3af7,0x3af7,0x248f3},
{0x3afb,0x3afb,0x28ae3},
{0x3afc,0x3afc,0x21864},
{0x3afe,0x3afe,0x25221},
{0x3aff,0x3aff,0x251e7},
{0x3b01,0x3b01,0x23232},
{0x3b05,0x3b05,0x24697},
{0x3b06,0x3b06,0x23781},
{0x3b08,0x3b08,0x248f0},
{0x3b0c,0x3b0c,0x24aba},
{0x3b0d,0x3b0d,0x24ac7},
{0x3b0f,0x3b0f,0x24a96},
{0x3b10,0x3b10,0x261ae},
{0x3b12,0x3b12,0x25581},
{0x3b19,0x3b19,0x27741},
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{0x4015,0x4015,0x289e4},
{0x4017,0x4017,0x219db},
{0x4019,0x4019,0x23cc8},
{0x401d,0x401d,0x24933},
{0x401e,0x401e,0x289aa},
{0x401f,0x401f,0x202a0},
{0x4020,0x4020,0x26bb3},
{0x4021,0x4021,0x21305},
{0x4023,0x4023,0x224ed},
{0x4025,0x4025,0x26d29},
{0x4026,0x4026,0x27a84},
{0x4027,0x4027,0x23600},
{0x4028,0x4028,0x24ab1},
{0x4029,0x4029,0x22513},
{0x402b,0x402b,0x2037e},
{0x402d,0x402d,0x20380},
{0x402e,0x402e,0x20347},
{0x4030,0x4030,0x2041f},
{0x4038,0x4038,0x249a4},
{0x4039,0x4039,0x20487},
{0x403b,0x403b,0x233b4},
{0x403d,0x403d,0x20bff},
{0x403e,0x403e,0x220fc},
{0x403f,0x403f,0x202e5},
{0x4040,0x4040,0x22530},
{0x4041,0x4041,0x2058e},
{0x4042,0x4042,0x23233},
{0x4043,0x4043,0x21983},
{0x4046,0x4046,0x205b3},
{0x4047,0x4047,0x23c99},
{0x4050,0x4050,0x24aa6},
{0x4057,0x4057,0x2372d},
{0x4065,0x4065,0x26b13},
{0x4066,0x4066,0x2f829},
{0x4067,0x4067,0x28ade},
{0x406a,0x406a,0x23f80},
{0x406b,0x406b,0x20954},
{0x406c,0x406c,0x23fec},
{0x406f,0x406f,0x20be2},
{0x4071,0x4071,0x21726},
{0x4077,0x4077,0x216e8},
{0x407c,0x407c,0x286ab},
{0x407e,0x407e,0x2f832},
{0x407f,0x407f,0x21596},
{0x4080,0x4080,0x21613},
{0x4083,0x4083,0x28a9b},
{0x4088,0x4088,0x25772},
{0x4092,0x4092,0x20b8f},
{0x4094,0x4094,0x23feb},
{0x4095,0x4095,0x22da3},
{0x4097,0x4097,0x20c77},
{0x409e,0x409e,0x26b53},
{0x409f,0x409f,0x20d74},
{0x40a4,0x40a4,0x2170d},
{0x40a5,0x40a5,0x20edd},
{0x40a7,0x40a7,0x20d4d},
{0x40a8,0x40a8,0x289bc},
{0x40a9,0x40a9,0x22698},
{0x40b1,0x40b1,0x218d7},
{0x40b2,0x40b2,0x2403a},
{0x40b4,0x40b4,0x24435},
{0x40b6,0x40b6,0x210b4},
{0x40b9,0x40b9,0x2328a},
{0x40c5,0x40c5,0x28b66},
{0x40c7,0x40c7,0x2124f},
{0x40c9,0x40c9,0x241a5},
{0x40ce,0x40ce,0x26c7e},
{0x40d0,0x40d0,0x21416},
{0x40d2,0x40d2,0x21454},
{0x40d3,0x40d3,0x24363},
{0x40d5,0x40d5,0x24bf5},
{0x40db,0x40db,0x2123c},
{0x40df,0x40df,0x2a150},
{0x40e0,0x40e0,0x24278},
{0x40e7,0x40e7,0x2163e},
{0x40ea,0x40ea,0x21692},
{0x40ed,0x40ed,0x20d4e},
{0x40ee,0x40ee,0x26c81},
{0x40ef,0x40ef,0x26d2a},
{0x40f0,0x40f0,0x217dc},
{0x40f2,0x40f2,0x217fb},
{0x40f3,0x40f3,0x217b2},
{0x40f4,0x40f4,0x26da6},
{0x40f6,0x40f6,0x21828},
{0x40f7,0x40f7,0x216d5},
{0x40f9,0x40f9,0x26e45},
{0x40fd,0x40fd,0x249a9},
{0x4103,0x4103,0x26fa1},
{0x4104,0x4104,0x22554},
{0x4105,0x4105,0x21911},
{0x4107,0x4107,0x216b8},
{0x410d,0x410d,0x27a0e},
{0x4110,0x4110,0x20204},
{0x4112,0x4112,0x21a34},
{0x4113,0x4113,0x259cc},
{0x4114,0x4114,0x205a5},
{0x4119,0x4119,0x21b44},
{0x411d,0x411d,0x21ca5},
{0x411e,0x411e,0x26b28},
{0x4125,0x4125,0x21df9},
{0x4126,0x4126,0x21e37},
{0x412a,0x412a,0x21ea4},
{0x412f,0x412f,0x24901},
{0x4130,0x4130,0x22049},
{0x4131,0x4131,0x22173},
{0x4139,0x4139,0x244bc},
{0x413a,0x413a,0x20cd3},
{0x413f,0x413f,0x21771},
{0x4142,0x4142,0x28482},
{0x414a,0x414a,0x201c1},
{0x414b,0x414b,0x2f894},
{0x414d,0x414d,0x2133a},
{0x414f,0x414f,0x26888},
{0x4150,0x4150,0x223d0},
{0x4151,0x4151,0x22471},
{0x4153,0x4153,0x26e6e},
{0x4156,0x4156,0x28a36},
{0x415a,0x415a,0x25250},
{0x415b,0x415b,0x21f6a},
{0x415c,0x415c,0x270f8},
{0x415d,0x415d,0x22668},
{0x415f,0x415f,0x2029e},
{0x4160,0x4160,0x28a29},
{0x4167,0x4167,0x227b4},
{0x416d,0x416d,0x24982},
{0x416e,0x416e,0x2498f},
{0x416f,0x416f,0x27a53},
{0x4175,0x4175,0x2f8a6},
{0x4176,0x4176,0x26ed2},
{0x4179,0x4179,0x20656},
{0x417c,0x417c,0x23fb7},
{0x417d,0x417d,0x2285f},
{0x417f,0x417f,0x28b9d},
{0x4180,0x4180,0x2995d},
{0x4183,0x4183,0x22980},
{0x4184,0x4184,0x228c1},
{0x4189,0x4189,0x20118},
{0x418b,0x418b,0x21770},
{0x418d,0x418d,0x22e0d},
{0x418f,0x418f,0x249df},
{0x4193,0x4193,0x2138e},
{0x4194,0x4194,0x217fc},
{0x4196,0x4196,0x22e36},
{0x4198,0x4198,0x2571d},
{0x41a1,0x41a1,0x24a28},
{0x41a2,0x41a2,0x24a23},
{0x41a8,0x41a8,0x24940},
{0x41ac,0x41ac,0x21829},
{0x41b0,0x41b0,0x23400},
{0x41b2,0x41b3,0x231f7},
{0x41b5,0x41b6,0x231a4},
{0x41b8,0x41b8,0x20e75},
{0x41ba,0x41ba,0x251e6},
{0x41bd,0x41bd,0x23231},
{0x41be,0x41be,0x285f4},
{0x41bf,0x41bf,0x231c8},
{0x41c0,0x41c0,0x25313},
{0x41c2,0x41c2,0x228f7},
{0x41c5,0x41c5,0x2439c},
{0x41c6,0x41c6,0x24a21},
{0x41c8,0x41c8,0x237c2},
{0x41c9,0x41c9,0x2f8db},
{0x41cc,0x41cc,0x241cd},
{0x41cd,0x41cd,0x290ed},
{0x41d4,0x41d4,0x233e6},
{0x41d5,0x41d5,0x26da0},
{0x41d7,0x41d7,0x2346f},
{0x41da,0x41da,0x28adf},
{0x41dd,0x41dd,0x235cd},
{0x41e1,0x41e1,0x2363c},
{0x41e5,0x41e5,0x28a4a},
{0x41ea,0x41ea,0x203c9},
{0x41ee,0x41ee,0x23659},
{0x41ef,0x41ef,0x2212a},
{0x41f1,0x41f1,0x23703},
{0x41f6,0x41f6,0x2919c},
{0x41f9,0x41f9,0x20923},
{0x41fd,0x41fd,0x227cd},
{0x41ff,0x41ff,0x23adb},
{0x4201,0x4201,0x21958},
{0x4204,0x4204,0x23b5a},
{0x4206,0x4206,0x23efc},
{0x4209,0x4209,0x2248b},
{0x420a,0x420a,0x248f1},
{0x420b,0x420b,0x26b51},
{0x420f,0x420f,0x23dbc},
{0x4211,0x4211,0x23dbd},
{0x4212,0x4212,0x241a4},
{0x4213,0x4213,0x2490c},
{0x4214,0x4214,0x24900},
{0x4215,0x4215,0x23cc9},
{0x4218,0x4218,0x20d32},
{0x421a,0x421a,0x231f9},
{0x421b,0x421b,0x22491},
{0x421e,0x421e,0x26d25},
{0x421f,0x421f,0x26da1},
{0x4220,0x4220,0x26deb},
{0x4225,0x4225,0x2497f},
{0x4226,0x4226,0x24085},
{0x4227,0x4227,0x26e72},
{0x4229,0x4229,0x26f74},
{0x422e,0x422e,0x28b21},
{0x422f,0x422f,0x2f908},
{0x4230,0x4230,0x23e2f},
{0x4232,0x4232,0x23f82},
{0x4236,0x4236,0x2304b},
{0x423a,0x423a,0x23e30},
{0x423c,0x423c,0x21497},
{0x423d,0x423d,0x2403d},
{0x4244,0x4244,0x29170},
{0x4247,0x4247,0x24144},
{0x4249,0x4249,0x24091},
{0x424a,0x424a,0x24155},
{0x424b,0x424b,0x24039},
{0x424c,0x424c,0x23ff0},
{0x424d,0x424d,0x23fb4},
{0x424e,0x424e,0x2413f},
{0x4252,0x4252,0x24140},
{0x4253,0x4253,0x261dd},
{0x4260,0x4260,0x24277},
{0x4266,0x4266,0x24365},
{0x4269,0x4269,0x242c1},
{0x426b,0x426b,0x2445a},
{0x426c,0x426c,0x24a27},
{0x426d,0x426d,0x24a22},
{0x426f,0x426f,0x28be8},
{0x4278,0x4278,0x25605},
{0x427b,0x427b,0x24974},
{0x4280,0x4280,0x23044},
{0x4286,0x4286,0x24823},
{0x4287,0x4287,0x2882b},
{0x4289,0x4289,0x28804},
{0x428e,0x428e,0x20c3a},
{0x428f,0x428f,0x26a2e},
{0x4292,0x4292,0x241e2},
{0x4293,0x4293,0x216e7},
{0x4294,0x4294,0x24a24},
{0x4297,0x4297,0x249b7},
{0x4298,0x4298,0x2498d},
{0x4299,0x4299,0x249fb},
{0x429d,0x429d,0x24a26},
{0x42a0,0x42a0,0x2f92f},
{0x42a1,0x42a1,0x228ad},
{0x42a3,0x42a3,0x28eb2},
{0x42ae,0x42ae,0x24a8c},
{0x42af,0x42af,0x2415f},
{0x42b0,0x42b0,0x24a79},
{0x42b1,0x42b1,0x28b8f},
{0x42b3,0x42b3,0x28c03},
{0x42b4,0x42b4,0x2189e},
{0x42b6,0x42b6,0x21988},
{0x42b9,0x42b9,0x28ed9},
{0x42ba,0x42ba,0x21a4b},
{0x42bc,0x42bc,0x28eac},
{0x42c2,0x42c2,0x24f82},
{0x42c4,0x42c4,0x24d13},
{0x42cf,0x42cf,0x263f5},
{0x42d3,0x42d3,0x26911},
{0x42d4,0x42d4,0x2690e},
{0x42d9,0x42d9,0x26f9f},
{0x42db,0x42db,0x2509d},
{0x42dc,0x42dc,0x2517d},
{0x42dd,0x42dd,0x21e1c},
{0x42e2,0x42e2,0x25220},
{0x42e4,0x42e4,0x232ac},
{0x42e6,0x42e6,0x28964},
{0x42e7,0x42e7,0x28968},
{0x42e8,0x42e8,0x216c1},
{0x42f1,0x42f1,0x255e0},
{0x42f5,0x42f5,0x2760c},
{0x42f8,0x42f8,0x2261c},
{0x42fd,0x42fd,0x25857},
{0x42ff,0x42ff,0x27b39},
{0x4303,0x4303,0x27126},
{0x4306,0x4306,0x2910d},
{0x430b,0x430b,0x20c42},
{0x430c,0x430c,0x20d15},
{0x430d,0x430d,0x2512b},
{0x430f,0x430f,0x22cc6},
{0x4311,0x4311,0x20341},
{0x4313,0x4313,0x24db8},
{0x4314,0x4314,0x294e5},
{0x4316,0x4316,0x280be},
{0x4318,0x4318,0x22c38},
{0x431b,0x431b,0x2815d},
{0x431c,0x431c,0x269f2},
{0x431d,0x431d,0x24dea},
{0x431f,0x431f,0x20d7c},
{0x4320,0x4320,0x20fb4},
{0x4321,0x4321,0x20cd5},
{0x4325,0x4325,0x20e96},
{0x4327,0x4327,0x20f64},
{0x4328,0x4328,0x22ca9},
{0x4329,0x4329,0x28256},
{0x432a,0x432a,0x244d3},
{0x432c,0x432c,0x20d46},
{0x432d,0x432d,0x29a4d},
{0x432e,0x432e,0x280e9},
{0x4330,0x4330,0x24ea7},
{0x4331,0x4331,0x22cc2},
{0x4334,0x4334,0x295f4},
{0x4337,0x4337,0x252c7},
{0x4338,0x4338,0x297d4},
{0x433a,0x433a,0x22d44},
{0x4343,0x4343,0x22bca},
{0x4347,0x4347,0x266da},
{0x4348,0x4348,0x26716},
{0x4349,0x4349,0x279a0},
{0x434b,0x434b,0x25052},
{0x434c,0x434c,0x20c43},
{0x434f,0x434f,0x28b4c},
{0x4350,0x4350,0x20731},
{0x4353,0x4353,0x201a9},
{0x4356,0x4356,0x22d8d},
{0x4358,0x4358,0x245c8},
{0x4359,0x4359,0x204fc},
{0x435a,0x435a,0x26097},
{0x435b,0x435b,0x20f4c},
{0x4362,0x4362,0x22a66},
{0x4363,0x4363,0x2109d},
{0x4366,0x4366,0x20d9c},
{0x4369,0x4369,0x22775},
{0x436f,0x436f,0x2a601},
{0x4370,0x4370,0x20e09},
{0x4371,0x4371,0x22acf},
{0x4374,0x4374,0x210c8},
{0x4375,0x4375,0x239c2},
{0x4378,0x4378,0x2829b},
{0x437a,0x437a,0x25e49},
{0x437b,0x437b,0x220c7},
{0x437e,0x437e,0x22cb2},
{0x437f,0x437f,0x29720},
{0x4382,0x4382,0x24e3b},
{0x4385,0x4385,0x27574},
{0x4386,0x4386,0x22e8b},
{0x4387,0x4387,0x22208},
{0x4388,0x4388,0x2a65b},
{0x4389,0x4389,0x28ccd},
{0x438a,0x438a,0x20e7a},
{0x438b,0x438b,0x20c34},
{0x438c,0x438c,0x27639},
{0x438d,0x438d,0x22bce},
{0x438e,0x438e,0x22c51},
{0x4390,0x4390,0x210c7},
{0x4391,0x4391,0x2a632},
{0x4392,0x4392,0x28cd2},
{0x4393,0x4393,0x28d99},
{0x4394,0x4394,0x28cca},
{0x4397,0x4397,0x2775e},
{0x43a4,0x43a4,0x2f828},
{0x43b0,0x43b0,0x2107b},
{0x43b2,0x43b2,0x210d3},
{0x43b4,0x43b4,0x212fe},
{0x43cb,0x43cb,0x247ef},
{0x43d0,0x43d0,0x24ea5},
{0x43e8,0x43e8,0x28189},
{0x44ce,0x44ce,0x2010c},
{0x44d0,0x44d0,0x200d1},
{0x44d1,0x44d1,0x200cd},
{0x44d4,0x44d4,0x200cb},
{0x44d5,0x44d5,0x21fe8},
{0x44d7,0x44d7,0x200ca},
{0x44dc,0x44dc,0x2010e},
{0x44e1,0x44e1,0x21bc1},
{0x44e2,0x44e2,0x2f878},
{0x44e4,0x44e4,0x20086},
{0x44f5,0x44f5,0x248e9},
{0x44fa,0x44fa,0x2626a},
{0x44fc,0x44fc,0x2634b},
{0x44ff,0x44ff,0x26612},
{0x4500,0x4500,0x26951},
{0x4504,0x4504,0x278b2},
{0x450b,0x450b,0x28e0f},
{0x4511,0x4511,0x29810},
{0x4518,0x4518,0x20087},
{0x4534,0x4534,0x2a3a9},
{0x4535,0x4535,0x21145},
{0x453b,0x453b,0x27735},
{0x4575,0x4575,0x209e7},
{0x457c,0x457c,0x29df6},
{0x457d,0x457d,0x2700e},
{0x457f,0x457f,0x2a133},
{0x4589,0x4589,0x2846c},
{0x458a,0x458a,0x21dca},
{0x458b,0x458b,0x205d0},
{0x458c,0x458c,0x22ae6},
{0x45b5,0x45b5,0x27d84},
{0x45b7,0x45b7,0x210f4},
{0x45b8,0x45b8,0x20c0b},
{0x45b9,0x45b9,0x278c8},
{0x45ba,0x45ba,0x260a5},
{0x45bb,0x45bb,0x22d4c},
{0x45bc,0x45bc,0x21077},
{0x45bd,0x45bd,0x2106f},
{0x45be,0x45be,0x221a1},
{0x45bf,0x45bf,0x20d96},
{0x45c1,0x45c1,0x22cc9},
{0x45c3,0x45c3,0x20f31},
{0x45c4,0x45c4,0x2681c},
{0x45c5,0x45c5,0x210cf},
{0x45c6,0x45c6,0x22803},
{0x45c7,0x45c7,0x22939},
{0x45c9,0x45c9,0x251e3},
{0x45ca,0x45ca,0x20e8c},
{0x45cb,0x45cb,0x20f8d},
{0x45cc,0x45cc,0x20eaa},
{0x45ce,0x45ce,0x20f30},
{0x45cf,0x45cf,0x20d47},
{0x45d0,0x45d0,0x2114f},
{0x45d1,0x45d1,0x20e4c},
{0x45d2,0x45d2,0x20eab},
{0x45d3,0x45d3,0x20ba9},
{0x45d4,0x45d4,0x20d48},
{0x45d5,0x45d5,0x210c0},
{0x45d6,0x45d6,0x2113d},
{0x45d8,0x45d8,0x22696},
{0x45da,0x45da,0x20fad},
{0x45db,0x45db,0x233f4},
{0x45dc,0x45dd,0x20d7e},
{0x45de,0x45de,0x22c55},
{0x45df,0x45df,0x20e98},
{0x45e0,0x45e0,0x20f2e},
{0x45e1,0x45e1,0x26b50},
{0x45e5,0x45e5,0x29ec3},
{0x45e8,0x45e8,0x22dee},
{0x45eb,0x45eb,0x26572},
{0x45ee,0x45ee,0x280bd},
{0x45f0,0x45f0,0x20efa},
{0x45f1,0x45f1,0x20e0f},
{0x45f2,0x45f2,0x20e77},
{0x45f3,0x45f3,0x20efb},
{0x45f4,0x45f4,0x24deb},
{0x45f6,0x45f6,0x20cd6},
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{0x4a4e,0x4a4e,0x20a6f},
{0x4a54,0x4a54,0x23256},
{0x4a55,0x4a55,0x22796},
{0x4a59,0x4a59,0x23b1a},
{0x4a5d,0x4a5d,0x23551},
{0x4a62,0x4a62,0x240ec},
{0x4a63,0x4a63,0x21e23},
{0x4a67,0x4a67,0x201a4},
{0x4a68,0x4a68,0x26c41},
{0x4a6b,0x4a6b,0x20239},
{0x4a6f,0x4a6f,0x298fa},
{0x4a71,0x4a71,0x20b9f},
{0x4a72,0x4a72,0x221c1},
{0x4a73,0x4a73,0x2896d},
{0x4a76,0x4a76,0x29079},
{0x4a79,0x4a79,0x2a1b5},
{0x4a7d,0x4a7d,0x26c46},
{0x4a7f,0x4a7f,0x286b2},
{0x4a80,0x4a80,0x273ff},
{0x4a83,0x4a83,0x2549a},
{0x4a8b,0x4a8b,0x24b0f},
};

static pdf_cmap cmap_Adobe_CNS1_UCS2 = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "Adobe-CNS1-UCS2",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 1, {
		{ 2, 0x0000, 0xffff },
	},
	15903, 15903, (pdf_range*)cmap_Adobe_CNS1_UCS2_ranges,
	1695, 1695, (pdf_xrange*)cmap_Adobe_CNS1_UCS2_xranges,
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};
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/* This is an automatically generated file. Do not edit. */

/* Adobe-GB1-UCS2 */

static const pdf_range cmap_Adobe_GB1_UCS2_ranges[] = {
{0x0,0x0,0xfffd},
{0x1,0x5f,0x20},
{0x60,0x62,0x3000},
{0x63,0x63,0xb7},
{0x64,0x64,0x2c9},
{0x65,0x65,0x2c7},
{0x66,0x66,0xa8},
{0x67,0x67,0x3003},
{0x68,0x68,0x3005},
{0x69,0x69,0x2014},
{0x6a,0x6a,0xff5e},
{0x6b,0x6b,0x2016},
{0x6c,0x6c,0x22ef},
{0x6d,0x6e,0x2018},
{0x6f,0x70,0x201c},
{0x71,0x72,0x3014},
{0x73,0x7a,0x3008},
{0x7b,0x7c,0x3016},
{0x7d,0x7e,0x3010},
{0x7f,0x7f,0xb1},
{0x80,0x80,0xd7},
{0x81,0x81,0xf7},
{0x82,0x82,0x2236},
{0x83,0x84,0x2227},
{0x85,0x85,0x2211},
{0x86,0x86,0x220f},
{0x87,0x87,0x222a},
{0x88,0x88,0x2229},
{0x89,0x89,0x2208},
{0x8a,0x8a,0x2237},
{0x8b,0x8b,0x221a},
{0x8c,0x8c,0x22a5},
{0x8d,0x8d,0x2225},
{0x8e,0x8e,0x2220},
{0x8f,0x8f,0x2312},
{0x90,0x90,0x2299},
{0x91,0x91,0x222b},
{0x92,0x92,0x222e},
{0x93,0x93,0x2261},
{0x94,0x94,0x224c},
{0x95,0x95,0x2248},
{0x96,0x96,0x223d},
{0x97,0x97,0x221d},
{0x98,0x98,0x2260},
{0x99,0x9a,0x226e},
{0x9b,0x9c,0x2264},
{0x9d,0x9d,0x221e},
{0x9e,0x9e,0x2235},
{0x9f,0x9f,0x2234},
{0xa0,0xa0,0x2642},
{0xa1,0xa1,0x2640},
{0xa2,0xa2,0xb0},
{0xa3,0xa4,0x2032},
{0xa5,0xa5,0x2103},
{0xa6,0xa6,0xff04},
{0xa7,0xa7,0xa4},
{0xa8,0xa9,0xffe0},
{0xaa,0xaa,0x2030},
{0xab,0xab,0xa7},
{0xac,0xac,0x2116},
{0xad,0xad,0x2606},
{0xae,0xae,0x2605},
{0xaf,0xaf,0x25cb},
{0xb0,0xb0,0x25cf},
{0xb1,0xb1,0x25ce},
{0xb2,0xb2,0x25c7},
{0xb3,0xb3,0x25c6},
{0xb4,0xb4,0x25a1},
{0xb5,0xb5,0x25a0},
{0xb6,0xb6,0x25b3},
{0xb7,0xb7,0x25b2},
{0xb8,0xb8,0x203b},
{0xb9,0xb9,0x2192},
{0xba,0xbb,0x2190},
{0xbc,0xbc,0x2193},
{0xbd,0xbd,0x3013},
{0xbe,0xd1,0x2488},
{0xd2,0xe5,0x2474},
{0xe6,0xef,0x2460},
{0xf0,0xf9,0x3220},
{0xfa,0x105,0x2160},
{0x106,0x108,0xff01},
{0x109,0x109,0xffe5},
{0x10a,0x162,0xff05},
{0x163,0x163,0xffe3},
{0x164,0x1b6,0x3041},
{0x1b7,0x20c,0x30a1},
{0x20d,0x21d,0x391},
{0x21e,0x224,0x3a3},
{0x225,0x235,0x3b1},
{0x236,0x23c,0x3c3},
{0x23d,0x23d,0xff0c},
{0x23e,0x23e,0x3002},
{0x23f,0x23f,0x3001},
{0x240,0x241,0xff1a},
{0x242,0x242,0xff01},
{0x243,0x243,0xff1f},
{0x244,0x245,0xfe35},
{0x246,0x247,0xfe39},
{0x248,0x249,0xfe3f},
{0x24a,0x24b,0xfe3d},
{0x24c,0x24f,0xfe41},
{0x250,0x251,0x3016},
{0x252,0x253,0xfe3b},
{0x254,0x255,0xfe37},
{0x256,0x256,0xfe31},
{0x257,0x257,0x2026},
{0x258,0x259,0xfe33},
{0x25a,0x25f,0x410},
{0x260,0x260,0x401},
{0x261,0x280,0x416},
{0x281,0x281,0x451},
{0x282,0x29b,0x436},
{0x29c,0x29c,0x101},
{0x29d,0x29d,0xe1},
{0x29e,0x29e,0x1ce},
{0x29f,0x29f,0xe0},
{0x2a0,0x2a0,0x113},
{0x2a1,0x2a1,0xe9},
{0x2a2,0x2a2,0x11b},
{0x2a3,0x2a3,0xe8},
{0x2a4,0x2a4,0x12b},
{0x2a5,0x2a5,0xed},
{0x2a6,0x2a6,0x1d0},
{0x2a7,0x2a7,0xec},
{0x2a8,0x2a8,0x14d},
{0x2a9,0x2a9,0xf3},
{0x2aa,0x2aa,0x1d2},
{0x2ab,0x2ab,0xf2},
{0x2ac,0x2ac,0x16b},
{0x2ad,0x2ad,0xfa},
{0x2ae,0x2ae,0x1d4},
{0x2af,0x2af,0xf9},
{0x2b0,0x2b0,0x1d6},
{0x2b1,0x2b1,0x1d8},
{0x2b2,0x2b2,0x1da},
{0x2b3,0x2b3,0x1dc},
{0x2b4,0x2b4,0xfc},
{0x2b5,0x2b5,0xea},
{0x2b6,0x2b6,0x251},
{0x2b7,0x2b7,0x1e3f},
{0x2b8,0x2b8,0x144},
{0x2b9,0x2b9,0x148},
{0x2ba,0x2ba,0x1f9},
{0x2bb,0x2bb,0x261},
{0x2bc,0x2e0,0x3105},
{0x2e1,0x2e1,0xe7cd},
{0x2e2,0x32d,0x2500},
{0x32e,0x38b,0x21},
{0x38c,0x38c,0x101},
{0x38d,0x38d,0xe1},
{0x38e,0x38e,0x1ce},
{0x38f,0x38f,0xe0},
{0x390,0x390,0x113},
{0x391,0x391,0xe9},
{0x392,0x392,0x11b},
{0x393,0x393,0xe8},
{0x394,0x394,0x12b},
{0x395,0x395,0xed},
{0x396,0x396,0x1d0},
{0x397,0x397,0xec},
{0x398,0x398,0x14d},
{0x399,0x399,0xf3},
{0x39a,0x39a,0x1d2},
{0x39b,0x39b,0xf2},
{0x39c,0x39c,0x16b},
{0x39d,0x39d,0xfa},
{0x39e,0x39e,0x1d4},
{0x39f,0x39f,0xf9},
{0x3a0,0x3a0,0x1d6},
{0x3a1,0x3a1,0x1d8},
{0x3a2,0x3a2,0x1da},
{0x3a3,0x3a3,0x1dc},
{0x3a4,0x3a4,0xfc},
{0x3a5,0x3a5,0xea},
{0x3a6,0x3a6,0x251},
{0x3a7,0x3a7,0x1e3f},
{0x3a8,0x3a8,0x144},
{0x3a9,0x3a9,0x148},
{0x3aa,0x3aa,0x1f9},
{0x3ab,0x3ab,0x261},
{0x3ac,0x3ac,0x554a},
{0x3ad,0x3ad,0x963f},
{0x3ae,0x3ae,0x57c3},
{0x3af,0x3af,0x6328},
{0x3b0,0x3b0,0x54ce},
{0x3b1,0x3b1,0x5509},
{0x3b2,0x3b2,0x54c0},
{0x3b3,0x3b3,0x7691},
{0x3b4,0x3b4,0x764c},
{0x3b5,0x3b5,0x853c},
{0x3b6,0x3b6,0x77ee},
{0x3b7,0x3b7,0x827e},
{0x3b8,0x3b8,0x788d},
{0x3b9,0x3b9,0x7231},
{0x3ba,0x3ba,0x9698},
{0x3bb,0x3bb,0x978d},
{0x3bc,0x3bc,0x6c28},
{0x3bd,0x3bd,0x5b89},
{0x3be,0x3be,0x4ffa},
{0x3bf,0x3bf,0x6309},
{0x3c0,0x3c0,0x6697},
{0x3c1,0x3c1,0x5cb8},
{0x3c2,0x3c2,0x80fa},
{0x3c3,0x3c3,0x6848},
{0x3c4,0x3c4,0x80ae},
{0x3c5,0x3c5,0x6602},
{0x3c6,0x3c6,0x76ce},
{0x3c7,0x3c7,0x51f9},
{0x3c8,0x3c8,0x6556},
{0x3c9,0x3c9,0x71ac},
{0x3ca,0x3ca,0x7ff1},
{0x3cb,0x3cb,0x8884},
{0x3cc,0x3cc,0x50b2},
{0x3cd,0x3cd,0x5965},
{0x3ce,0x3ce,0x61ca},
{0x3cf,0x3cf,0x6fb3},
{0x3d0,0x3d0,0x82ad},
{0x3d1,0x3d1,0x634c},
{0x3d2,0x3d2,0x6252},
{0x3d3,0x3d3,0x53ed},
{0x3d4,0x3d4,0x5427},
{0x3d5,0x3d5,0x7b06},
{0x3d6,0x3d6,0x516b},
{0x3d7,0x3d7,0x75a4},
{0x3d8,0x3d8,0x5df4},
{0x3d9,0x3d9,0x62d4},
{0x3da,0x3da,0x8dcb},
{0x3db,0x3db,0x9776},
{0x3dc,0x3dc,0x628a},
{0x3dd,0x3dd,0x8019},
{0x3de,0x3de,0x575d},
{0x3df,0x3df,0x9738},
{0x3e0,0x3e0,0x7f62},
{0x3e1,0x3e1,0x7238},
{0x3e2,0x3e2,0x767d},
{0x3e3,0x3e3,0x67cf},
{0x3e4,0x3e4,0x767e},
{0x3e5,0x3e5,0x6446},
{0x3e6,0x3e6,0x4f70},
{0x3e7,0x3e7,0x8d25},
{0x3e8,0x3e8,0x62dc},
{0x3e9,0x3e9,0x7a17},
{0x3ea,0x3ea,0x6591},
{0x3eb,0x3eb,0x73ed},
{0x3ec,0x3ec,0x642c},
{0x3ed,0x3ed,0x6273},
{0x3ee,0x3ee,0x822c},
{0x3ef,0x3ef,0x9881},
{0x3f0,0x3f0,0x677f},
{0x3f1,0x3f1,0x7248},
{0x3f2,0x3f2,0x626e},
{0x3f3,0x3f3,0x62cc},
{0x3f4,0x3f4,0x4f34},
{0x3f5,0x3f5,0x74e3},
{0x3f6,0x3f6,0x534a},
{0x3f7,0x3f7,0x529e},
{0x3f8,0x3f8,0x7eca},
{0x3f9,0x3f9,0x90a6},
{0x3fa,0x3fa,0x5e2e},
{0x3fb,0x3fb,0x6886},
{0x3fc,0x3fc,0x699c},
{0x3fd,0x3fd,0x8180},
{0x3fe,0x3fe,0x7ed1},
{0x3ff,0x3ff,0x68d2},
{0x400,0x400,0x78c5},
{0x401,0x401,0x868c},
{0x402,0x402,0x9551},
{0x403,0x403,0x508d},
{0x404,0x404,0x8c24},
{0x405,0x405,0x82de},
{0x406,0x406,0x80de},
{0x407,0x407,0x5305},
{0x408,0x408,0x8912},
{0x409,0x409,0x5265},
{0x40a,0x40a,0x8584},
{0x40b,0x40b,0x96f9},
{0x40c,0x40c,0x4fdd},
{0x40d,0x40d,0x5821},
{0x40e,0x40e,0x9971},
{0x40f,0x40f,0x5b9d},
{0x410,0x410,0x62b1},
{0x411,0x411,0x62a5},
{0x412,0x412,0x66b4},
{0x413,0x413,0x8c79},
{0x414,0x414,0x9c8d},
{0x415,0x415,0x7206},
{0x416,0x416,0x676f},
{0x417,0x417,0x7891},
{0x418,0x418,0x60b2},
{0x419,0x419,0x5351},
{0x41a,0x41a,0x5317},
{0x41b,0x41b,0x8f88},
{0x41c,0x41c,0x80cc},
{0x41d,0x41d,0x8d1d},
{0x41e,0x41e,0x94a1},
{0x41f,0x41f,0x500d},
{0x420,0x420,0x72c8},
{0x421,0x421,0x5907},
{0x422,0x422,0x60eb},
{0x423,0x423,0x7119},
{0x424,0x424,0x88ab},
{0x425,0x425,0x5954},
{0x426,0x426,0x82ef},
{0x427,0x427,0x672c},
{0x428,0x428,0x7b28},
{0x429,0x429,0x5d29},
{0x42a,0x42a,0x7ef7},
{0x42b,0x42b,0x752d},
{0x42c,0x42c,0x6cf5},
{0x42d,0x42d,0x8e66},
{0x42e,0x42e,0x8ff8},
{0x42f,0x42f,0x903c},
{0x430,0x430,0x9f3b},
{0x431,0x431,0x6bd4},
{0x432,0x432,0x9119},
{0x433,0x433,0x7b14},
{0x434,0x434,0x5f7c},
{0x435,0x435,0x78a7},
{0x436,0x436,0x84d6},
{0x437,0x437,0x853d},
{0x438,0x438,0x6bd5},
{0x439,0x439,0x6bd9},
{0x43a,0x43a,0x6bd6},
{0x43b,0x43b,0x5e01},
{0x43c,0x43c,0x5e87},
{0x43d,0x43d,0x75f9},
{0x43e,0x43e,0x95ed},
{0x43f,0x43f,0x655d},
{0x440,0x440,0x5f0a},
{0x441,0x441,0x5fc5},
{0x442,0x442,0x8f9f},
{0x443,0x443,0x58c1},
{0x444,0x444,0x81c2},
{0x445,0x445,0x907f},
{0x446,0x446,0x965b},
{0x447,0x447,0x97ad},
{0x448,0x448,0x8fb9},
{0x449,0x449,0x7f16},
{0x44a,0x44a,0x8d2c},
{0x44b,0x44b,0x6241},
{0x44c,0x44c,0x4fbf},
{0x44d,0x44d,0x53d8},
{0x44e,0x44e,0x535e},
{0x44f,0x450,0x8fa8},
{0x451,0x451,0x8fab},
{0x452,0x452,0x904d},
{0x453,0x453,0x6807},
{0x454,0x454,0x5f6a},
{0x455,0x455,0x8198},
{0x456,0x456,0x8868},
{0x457,0x457,0x9cd6},
{0x458,0x458,0x618b},
{0x459,0x459,0x522b},
{0x45a,0x45a,0x762a},
{0x45b,0x45b,0x5f6c},
{0x45c,0x45c,0x658c},
{0x45d,0x45d,0x6fd2},
{0x45e,0x45e,0x6ee8},
{0x45f,0x45f,0x5bbe},
{0x460,0x460,0x6448},
{0x461,0x461,0x5175},
{0x462,0x462,0x51b0},
{0x463,0x463,0x67c4},
{0x464,0x464,0x4e19},
{0x465,0x465,0x79c9},
{0x466,0x466,0x997c},
{0x467,0x467,0x70b3},
{0x468,0x468,0x75c5},
{0x469,0x469,0x5e76},
{0x46a,0x46a,0x73bb},
{0x46b,0x46b,0x83e0},
{0x46c,0x46c,0x64ad},
{0x46d,0x46d,0x62e8},
{0x46e,0x46e,0x94b5},
{0x46f,0x46f,0x6ce2},
{0x470,0x470,0x535a},
{0x471,0x471,0x52c3},
{0x472,0x472,0x640f},
{0x473,0x473,0x94c2},
{0x474,0x474,0x7b94},
{0x475,0x475,0x4f2f},
{0x476,0x476,0x5e1b},
{0x477,0x477,0x8236},
{0x478,0x478,0x8116},
{0x479,0x479,0x818a},
{0x47a,0x47a,0x6e24},
{0x47b,0x47b,0x6cca},
{0x47c,0x47c,0x9a73},
{0x47d,0x47d,0x6355},
{0x47e,0x47e,0x535c},
{0x47f,0x47f,0x54fa},
{0x480,0x480,0x8865},
{0x481,0x481,0x57e0},
{0x482,0x482,0x4e0d},
{0x483,0x483,0x5e03},
{0x484,0x484,0x6b65},
{0x485,0x485,0x7c3f},
{0x486,0x486,0x90e8},
{0x487,0x487,0x6016},
{0x488,0x488,0x64e6},
{0x489,0x489,0x731c},
{0x48a,0x48a,0x88c1},
{0x48b,0x48b,0x6750},
{0x48c,0x48c,0x624d},
{0x48d,0x48d,0x8d22},
{0x48e,0x48e,0x776c},
{0x48f,0x48f,0x8e29},
{0x490,0x490,0x91c7},
{0x491,0x491,0x5f69},
{0x492,0x492,0x83dc},
{0x493,0x493,0x8521},
{0x494,0x494,0x9910},
{0x495,0x495,0x53c2},
{0x496,0x496,0x8695},
{0x497,0x497,0x6b8b},
{0x498,0x498,0x60ed},
{0x499,0x499,0x60e8},
{0x49a,0x49a,0x707f},
{0x49b,0x49b,0x82cd},
{0x49c,0x49c,0x8231},
{0x49d,0x49d,0x4ed3},
{0x49e,0x49e,0x6ca7},
{0x49f,0x49f,0x85cf},
{0x4a0,0x4a0,0x64cd},
{0x4a1,0x4a1,0x7cd9},
{0x4a2,0x4a2,0x69fd},
{0x4a3,0x4a3,0x66f9},
{0x4a4,0x4a4,0x8349},
{0x4a5,0x4a5,0x5395},
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{0x66d,0x66d,0x6cb8},
{0x66e,0x66e,0x8d39},
{0x66f,0x66f,0x82ac},
{0x670,0x670,0x915a},
{0x671,0x671,0x5429},
{0x672,0x672,0x6c1b},
{0x673,0x673,0x5206},
{0x674,0x674,0x7eb7},
{0x675,0x675,0x575f},
{0x676,0x676,0x711a},
{0x677,0x677,0x6c7e},
{0x678,0x678,0x7c89},
{0x679,0x679,0x594b},
{0x67a,0x67a,0x4efd},
{0x67b,0x67b,0x5fff},
{0x67c,0x67c,0x6124},
{0x67d,0x67d,0x7caa},
{0x67e,0x67e,0x4e30},
{0x67f,0x67f,0x5c01},
{0x680,0x680,0x67ab},
{0x681,0x681,0x8702},
{0x682,0x682,0x5cf0},
{0x683,0x683,0x950b},
{0x684,0x684,0x98ce},
{0x685,0x685,0x75af},
{0x686,0x686,0x70fd},
{0x687,0x687,0x9022},
{0x688,0x688,0x51af},
{0x689,0x689,0x7f1d},
{0x68a,0x68a,0x8bbd},
{0x68b,0x68b,0x5949},
{0x68c,0x68c,0x51e4},
{0x68d,0x68d,0x4f5b},
{0x68e,0x68e,0x5426},
{0x68f,0x68f,0x592b},
{0x690,0x690,0x6577},
{0x691,0x691,0x80a4},
{0x692,0x692,0x5b75},
{0x693,0x693,0x6276},
{0x694,0x694,0x62c2},
{0x695,0x695,0x8f90},
{0x696,0x696,0x5e45},
{0x697,0x697,0x6c1f},
{0x698,0x698,0x7b26},
{0x699,0x699,0x4f0f},
{0x69a,0x69a,0x4fd8},
{0x69b,0x69b,0x670d},
{0x69c,0x69c,0x6d6e},
{0x69d,0x69d,0x6daa},
{0x69e,0x69e,0x798f},
{0x69f,0x69f,0x88b1},
{0x6a0,0x6a0,0x5f17},
{0x6a1,0x6a1,0x752b},
{0x6a2,0x6a2,0x629a},
{0x6a3,0x6a3,0x8f85},
{0x6a4,0x6a4,0x4fef},
{0x6a5,0x6a5,0x91dc},
{0x6a6,0x6a6,0x65a7},
{0x6a7,0x6a7,0x812f},
{0x6a8,0x6a8,0x8151},
{0x6a9,0x6a9,0x5e9c},
{0x6aa,0x6aa,0x8150},
{0x6ab,0x6ab,0x8d74},
{0x6ac,0x6ac,0x526f},
{0x6ad,0x6ad,0x8986},
{0x6ae,0x6ae,0x8d4b},
{0x6af,0x6af,0x590d},
{0x6b0,0x6b0,0x5085},
{0x6b1,0x6b1,0x4ed8},
{0x6b2,0x6b2,0x961c},
{0x6b3,0x6b3,0x7236},
{0x6b4,0x6b4,0x8179},
{0x6b5,0x6b5,0x8d1f},
{0x6b6,0x6b6,0x5bcc},
{0x6b7,0x6b7,0x8ba3},
{0x6b8,0x6b8,0x9644},
{0x6b9,0x6b9,0x5987},
{0x6ba,0x6ba,0x7f1a},
{0x6bb,0x6bb,0x5490},
{0x6bc,0x6bc,0x5676},
{0x6bd,0x6bd,0x560e},
{0x6be,0x6be,0x8be5},
{0x6bf,0x6bf,0x6539},
{0x6c0,0x6c0,0x6982},
{0x6c1,0x6c1,0x9499},
{0x6c2,0x6c2,0x76d6},
{0x6c3,0x6c3,0x6e89},
{0x6c4,0x6c4,0x5e72},
{0x6c5,0x6c5,0x7518},
{0x6c6,0x6c6,0x6746},
{0x6c7,0x6c7,0x67d1},
{0x6c8,0x6c8,0x7aff},
{0x6c9,0x6c9,0x809d},
{0x6ca,0x6ca,0x8d76},
{0x6cb,0x6cb,0x611f},
{0x6cc,0x6cc,0x79c6},
{0x6cd,0x6cd,0x6562},
{0x6ce,0x6ce,0x8d63},
{0x6cf,0x6cf,0x5188},
{0x6d0,0x6d0,0x521a},
{0x6d1,0x6d1,0x94a2},
{0x6d2,0x6d2,0x7f38},
{0x6d3,0x6d3,0x809b},
{0x6d4,0x6d4,0x7eb2},
{0x6d5,0x6d5,0x5c97},
{0x6d6,0x6d6,0x6e2f},
{0x6d7,0x6d7,0x6760},
{0x6d8,0x6d8,0x7bd9},
{0x6d9,0x6d9,0x768b},
{0x6da,0x6da,0x9ad8},
{0x6db,0x6db,0x818f},
{0x6dc,0x6dc,0x7f94},
{0x6dd,0x6dd,0x7cd5},
{0x6de,0x6de,0x641e},
{0x6df,0x6df,0x9550},
{0x6e0,0x6e0,0x7a3f},
{0x6e1,0x6e1,0x544a},
{0x6e2,0x6e2,0x54e5},
{0x6e3,0x6e3,0x6b4c},
{0x6e4,0x6e4,0x6401},
{0x6e5,0x6e5,0x6208},
{0x6e6,0x6e6,0x9e3d},
{0x6e7,0x6e7,0x80f3},
{0x6e8,0x6e8,0x7599},
{0x6e9,0x6e9,0x5272},
{0x6ea,0x6ea,0x9769},
{0x6eb,0x6eb,0x845b},
{0x6ec,0x6ec,0x683c},
{0x6ed,0x6ed,0x86e4},
{0x6ee,0x6ee,0x9601},
{0x6ef,0x6ef,0x9694},
{0x6f0,0x6f0,0x94ec},
{0x6f1,0x6f1,0x4e2a},
{0x6f2,0x6f2,0x5404},
{0x6f3,0x6f3,0x7ed9},
{0x6f4,0x6f4,0x6839},
{0x6f5,0x6f5,0x8ddf},
{0x6f6,0x6f6,0x8015},
{0x6f7,0x6f7,0x66f4},
{0x6f8,0x6f8,0x5e9a},
{0x6f9,0x6f9,0x7fb9},
{0x6fa,0x6fa,0x57c2},
{0x6fb,0x6fb,0x803f},
{0x6fc,0x6fc,0x6897},
{0x6fd,0x6fd,0x5de5},
{0x6fe,0x6fe,0x653b},
{0x6ff,0x6ff,0x529f},
{0x700,0x700,0x606d},
{0x701,0x701,0x9f9a},
{0x702,0x702,0x4f9b},
{0x703,0x703,0x8eac},
{0x704,0x704,0x516c},
{0x705,0x705,0x5bab},
{0x706,0x706,0x5f13},
{0x707,0x707,0x5de9},
{0x708,0x708,0x6c5e},
{0x709,0x709,0x62f1},
{0x70a,0x70a,0x8d21},
{0x70b,0x70b,0x5171},
{0x70c,0x70c,0x94a9},
{0x70d,0x70d,0x52fe},
{0x70e,0x70e,0x6c9f},
{0x70f,0x70f,0x82df},
{0x710,0x710,0x72d7},
{0x711,0x711,0x57a2},
{0x712,0x712,0x6784},
{0x713,0x713,0x8d2d},
{0x714,0x714,0x591f},
{0x715,0x715,0x8f9c},
{0x716,0x716,0x83c7},
{0x717,0x717,0x5495},
{0x718,0x718,0x7b8d},
{0x719,0x719,0x4f30},
{0x71a,0x71a,0x6cbd},
{0x71b,0x71b,0x5b64},
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{0x71e,0x71e,0x53e4},
{0x71f,0x71f,0x86ca},
{0x720,0x720,0x9aa8},
{0x721,0x721,0x8c37},
{0x722,0x722,0x80a1},
{0x723,0x723,0x6545},
{0x724,0x724,0x987e},
{0x725,0x725,0x56fa},
{0x726,0x726,0x96c7},
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{0x729,0x729,0x5250},
{0x72a,0x72a,0x5be1},
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{0x72c,0x72c,0x8902},
{0x72d,0x72d,0x4e56},
{0x72e,0x72e,0x62d0},
{0x72f,0x72f,0x602a},
{0x730,0x730,0x68fa},
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{0x733,0x733,0x51a0},
{0x734,0x734,0x89c2},
{0x735,0x735,0x7ba1},
{0x736,0x736,0x9986},
{0x737,0x737,0x7f50},
{0x738,0x738,0x60ef},
{0x739,0x739,0x704c},
{0x73a,0x73a,0x8d2f},
{0x73b,0x73b,0x5149},
{0x73c,0x73c,0x5e7f},
{0x73d,0x73d,0x901b},
{0x73e,0x73e,0x7470},
{0x73f,0x73f,0x89c4},
{0x740,0x740,0x572d},
{0x741,0x741,0x7845},
{0x742,0x742,0x5f52},
{0x743,0x743,0x9f9f},
{0x744,0x744,0x95fa},
{0x745,0x745,0x8f68},
{0x746,0x746,0x9b3c},
{0x747,0x747,0x8be1},
{0x748,0x748,0x7678},
{0x749,0x749,0x6842},
{0x74a,0x74a,0x67dc},
{0x74b,0x74b,0x8dea},
{0x74c,0x74c,0x8d35},
{0x74d,0x74d,0x523d},
{0x74e,0x74e,0x8f8a},
{0x74f,0x74f,0x6eda},
{0x750,0x750,0x68cd},
{0x751,0x751,0x9505},
{0x752,0x752,0x90ed},
{0x753,0x753,0x56fd},
{0x754,0x754,0x679c},
{0x755,0x755,0x88f9},
{0x756,0x756,0x8fc7},
{0x757,0x757,0x54c8},
{0x758,0x758,0x9ab8},
{0x759,0x759,0x5b69},
{0x75a,0x75a,0x6d77},
{0x75b,0x75b,0x6c26},
{0x75c,0x75c,0x4ea5},
{0x75d,0x75d,0x5bb3},
{0x75e,0x75e,0x9a87},
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{0x760,0x760,0x61a8},
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{0x762,0x762,0x97e9},
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{0x764,0x764,0x6db5},
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{0x767,0x767,0x558a},
{0x768,0x768,0x7f55},
{0x769,0x769,0x7ff0},
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{0x76c,0x76c,0x65f1},
{0x76d,0x76d,0x61be},
{0x76e,0x76e,0x608d},
{0x76f,0x76f,0x710a},
{0x770,0x770,0x6c57},
{0x771,0x771,0x6c49},
{0x772,0x772,0x592f},
{0x773,0x773,0x676d},
{0x774,0x774,0x822a},
{0x775,0x775,0x58d5},
{0x776,0x776,0x568e},
{0x777,0x777,0x8c6a},
{0x778,0x778,0x6beb},
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{0x7b5,0x7b5,0x6e56},
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{0x14da,0x14da,0x6452},
{0x14db,0x14db,0x63c6},
{0x14dc,0x14dc,0x63be},
{0x14dd,0x14dd,0x6445},
{0x14de,0x14de,0x6441},
{0x14df,0x14df,0x640b},
{0x14e0,0x14e0,0x641b},
{0x14e1,0x14e1,0x6420},
{0x14e2,0x14e2,0x640c},
{0x14e3,0x14e3,0x6426},
{0x14e4,0x14e4,0x6421},
{0x14e5,0x14e5,0x645e},
{0x14e6,0x14e6,0x6484},
{0x14e7,0x14e7,0x646d},
{0x14e8,0x14e8,0x6496},
{0x14e9,0x14e9,0x647a},
{0x14ea,0x14eb,0x64b7},
{0x14ec,0x14ec,0x6499},
{0x14ed,0x14ed,0x64ba},
{0x14ee,0x14ee,0x64c0},
{0x14ef,0x14ef,0x64d0},
{0x14f0,0x14f0,0x64d7},
{0x14f1,0x14f1,0x64e4},
{0x14f2,0x14f2,0x64e2},
{0x14f3,0x14f3,0x6509},
{0x14f4,0x14f4,0x6525},
{0x14f5,0x14f5,0x652e},
{0x14f6,0x14f6,0x5f0b},
{0x14f7,0x14f7,0x5fd2},
{0x14f8,0x14f8,0x7519},
{0x14f9,0x14f9,0x5f11},
{0x14fa,0x14fa,0x535f},
{0x14fb,0x14fb,0x53f1},
{0x14fc,0x14fc,0x53fd},
{0x14fd,0x14fd,0x53e9},
{0x14fe,0x14fe,0x53e8},
{0x14ff,0x14ff,0x53fb},
{0x1500,0x1500,0x5412},
{0x1501,0x1501,0x5416},
{0x1502,0x1502,0x5406},
{0x1503,0x1503,0x544b},
{0x1504,0x1506,0x5452},
{0x1507,0x1507,0x5456},
{0x1508,0x1508,0x5443},
{0x1509,0x1509,0x5421},
{0x150a,0x150a,0x5457},
{0x150b,0x150b,0x5459},
{0x150c,0x150c,0x5423},
{0x150d,0x150d,0x5432},
{0x150e,0x150e,0x5482},
{0x150f,0x150f,0x5494},
{0x1510,0x1510,0x5477},
{0x1511,0x1511,0x5471},
{0x1512,0x1512,0x5464},
{0x1513,0x1514,0x549a},
{0x1515,0x1515,0x5484},
{0x1516,0x1516,0x5476},
{0x1517,0x1517,0x5466},
{0x1518,0x1518,0x549d},
{0x1519,0x1519,0x54d0},
{0x151a,0x151a,0x54ad},
{0x151b,0x151b,0x54c2},
{0x151c,0x151c,0x54b4},
{0x151d,0x151d,0x54d2},
{0x151e,0x151e,0x54a7},
{0x151f,0x151f,0x54a6},
{0x1520,0x1521,0x54d3},
{0x1522,0x1522,0x5472},
{0x1523,0x1523,0x54a3},
{0x1524,0x1524,0x54d5},
{0x1525,0x1525,0x54bb},
{0x1526,0x1526,0x54bf},
{0x1527,0x1527,0x54cc},
{0x1528,0x1529,0x54d9},
{0x152a,0x152a,0x54dc},
{0x152b,0x152c,0x54a9},
{0x152d,0x152d,0x54a4},
{0x152e,0x152e,0x54dd},
{0x152f,0x152f,0x54cf},
{0x1530,0x1530,0x54de},
{0x1531,0x1531,0x551b},
{0x1532,0x1532,0x54e7},
{0x1533,0x1533,0x5520},
{0x1534,0x1534,0x54fd},
{0x1535,0x1535,0x5514},
{0x1536,0x1536,0x54f3},
{0x1537,0x1538,0x5522},
{0x1539,0x1539,0x550f},
{0x153a,0x153a,0x5511},
{0x153b,0x153b,0x5527},
{0x153c,0x153c,0x552a},
{0x153d,0x153d,0x5567},
{0x153e,0x153e,0x558f},
{0x153f,0x153f,0x55b5},
{0x1540,0x1540,0x5549},
{0x1541,0x1541,0x556d},
{0x1542,0x1542,0x5541},
{0x1543,0x1543,0x5555},
{0x1544,0x1544,0x553f},
{0x1545,0x1545,0x5550},
{0x1546,0x1546,0x553c},
{0x1547,0x1547,0x5537},
{0x1548,0x1548,0x5556},
{0x1549,0x154b,0x5575},
{0x154c,0x154c,0x5533},
{0x154d,0x154d,0x5530},
{0x154e,0x154e,0x555c},
{0x154f,0x154f,0x558b},
{0x1550,0x1550,0x55d2},
{0x1551,0x1551,0x5583},
{0x1552,0x1552,0x55b1},
{0x1553,0x1553,0x55b9},
{0x1554,0x1554,0x5588},
{0x1555,0x1555,0x5581},
{0x1556,0x1556,0x559f},
{0x1557,0x1557,0x557e},
{0x1558,0x1558,0x55d6},
{0x1559,0x1559,0x5591},
{0x155a,0x155a,0x557b},
{0x155b,0x155b,0x55df},
{0x155c,0x155d,0x55bd},
{0x155e,0x155e,0x5594},
{0x155f,0x155f,0x5599},
{0x1560,0x1560,0x55ea},
{0x1561,0x1561,0x55f7},
{0x1562,0x1562,0x55c9},
{0x1563,0x1563,0x561f},
{0x1564,0x1564,0x55d1},
{0x1565,0x1566,0x55eb},
{0x1567,0x1567,0x55d4},
{0x1568,0x1568,0x55e6},
{0x1569,0x1569,0x55dd},
{0x156a,0x156a,0x55c4},
{0x156b,0x156b,0x55ef},
{0x156c,0x156c,0x55e5},
{0x156d,0x156e,0x55f2},
{0x156f,0x1570,0x55cc},
{0x1571,0x1571,0x55e8},
{0x1572,0x1572,0x55f5},
{0x1573,0x1573,0x55e4},
{0x1574,0x1574,0x8f94},
{0x1575,0x1575,0x561e},
{0x1576,0x1576,0x5608},
{0x1577,0x1577,0x560c},
{0x1578,0x1578,0x5601},
{0x1579,0x1579,0x5624},
{0x157a,0x157a,0x5623},
{0x157b,0x157b,0x55fe},
{0x157c,0x157c,0x5600},
{0x157d,0x157d,0x5627},
{0x157e,0x157e,0x562d},
{0x157f,0x157f,0x5658},
{0x1580,0x1580,0x5639},
{0x1581,0x1581,0x5657},
{0x1582,0x1582,0x562c},
{0x1583,0x1583,0x564d},
{0x1584,0x1584,0x5662},
{0x1585,0x1585,0x5659},
{0x1586,0x1586,0x565c},
{0x1587,0x1587,0x564c},
{0x1588,0x1588,0x5654},
{0x1589,0x1589,0x5686},
{0x158a,0x158a,0x5664},
{0x158b,0x158b,0x5671},
{0x158c,0x158c,0x566b},
{0x158d,0x158e,0x567b},
{0x158f,0x158f,0x5685},
{0x1590,0x1590,0x5693},
{0x1591,0x1591,0x56af},
{0x1592,0x1592,0x56d4},
{0x1593,0x1593,0x56d7},
{0x1594,0x1594,0x56dd},
{0x1595,0x1595,0x56e1},
{0x1596,0x1596,0x56f5},
{0x1597,0x1597,0x56eb},
{0x1598,0x1598,0x56f9},
{0x1599,0x1599,0x56ff},
{0x159a,0x159a,0x5704},
{0x159b,0x159b,0x570a},
{0x159c,0x159c,0x5709},
{0x159d,0x159d,0x571c},
{0x159e,0x159e,0x5e0f},
{0x159f,0x159f,0x5e19},
{0x15a0,0x15a0,0x5e14},
{0x15a1,0x15a1,0x5e11},
{0x15a2,0x15a2,0x5e31},
{0x15a3,0x15a4,0x5e3b},
{0x15a5,0x15a5,0x5e37},
{0x15a6,0x15a6,0x5e44},
{0x15a7,0x15a7,0x5e54},
{0x15a8,0x15a8,0x5e5b},
{0x15a9,0x15a9,0x5e5e},
{0x15aa,0x15aa,0x5e61},
{0x15ab,0x15ab,0x5c8c},
{0x15ac,0x15ac,0x5c7a},
{0x15ad,0x15ad,0x5c8d},
{0x15ae,0x15ae,0x5c90},
{0x15af,0x15af,0x5c96},
{0x15b0,0x15b0,0x5c88},
{0x15b1,0x15b2,0x5c98},
{0x15b3,0x15b3,0x5c91},
{0x15b4,0x15b4,0x5c9a},
{0x15b5,0x15b5,0x5c9c},
{0x15b6,0x15b6,0x5cb5},
{0x15b7,0x15b7,0x5ca2},
{0x15b8,0x15b8,0x5cbd},
{0x15b9,0x15b9,0x5cac},
{0x15ba,0x15ba,0x5cab},
{0x15bb,0x15bb,0x5cb1},
{0x15bc,0x15bc,0x5ca3},
{0x15bd,0x15bd,0x5cc1},
{0x15be,0x15be,0x5cb7},
{0x15bf,0x15bf,0x5cc4},
{0x15c0,0x15c0,0x5cd2},
{0x15c1,0x15c1,0x5ce4},
{0x15c2,0x15c2,0x5ccb},
{0x15c3,0x15c3,0x5ce5},
{0x15c4,0x15c5,0x5d02},
{0x15c6,0x15c6,0x5d27},
{0x15c7,0x15c7,0x5d26},
{0x15c8,0x15c8,0x5d2e},
{0x15c9,0x15c9,0x5d24},
{0x15ca,0x15ca,0x5d1e},
{0x15cb,0x15cb,0x5d06},
{0x15cc,0x15cc,0x5d1b},
{0x15cd,0x15cd,0x5d58},
{0x15ce,0x15ce,0x5d3e},
{0x15cf,0x15cf,0x5d34},
{0x15d0,0x15d0,0x5d3d},
{0x15d1,0x15d1,0x5d6c},
{0x15d2,0x15d2,0x5d5b},
{0x15d3,0x15d3,0x5d6f},
{0x15d4,0x15d4,0x5d5d},
{0x15d5,0x15d5,0x5d6b},
{0x15d6,0x15d6,0x5d4b},
{0x15d7,0x15d7,0x5d4a},
{0x15d8,0x15d8,0x5d69},
{0x15d9,0x15d9,0x5d74},
{0x15da,0x15da,0x5d82},
{0x15db,0x15db,0x5d99},
{0x15dc,0x15dc,0x5d9d},
{0x15dd,0x15dd,0x8c73},
{0x15de,0x15de,0x5db7},
{0x15df,0x15df,0x5dc5},
{0x15e0,0x15e0,0x5f73},
{0x15e1,0x15e1,0x5f77},
{0x15e2,0x15e2,0x5f82},
{0x15e3,0x15e3,0x5f87},
{0x15e4,0x15e4,0x5f89},
{0x15e5,0x15e5,0x5f8c},
{0x15e6,0x15e6,0x5f95},
{0x15e7,0x15e7,0x5f99},
{0x15e8,0x15e8,0x5f9c},
{0x15e9,0x15e9,0x5fa8},
{0x15ea,0x15ea,0x5fad},
{0x15eb,0x15eb,0x5fb5},
{0x15ec,0x15ec,0x5fbc},
{0x15ed,0x15ed,0x8862},
{0x15ee,0x15ee,0x5f61},
{0x15ef,0x15ef,0x72ad},
{0x15f0,0x15f0,0x72b0},
{0x15f1,0x15f1,0x72b4},
{0x15f2,0x15f3,0x72b7},
{0x15f4,0x15f4,0x72c3},
{0x15f5,0x15f5,0x72c1},
{0x15f6,0x15f6,0x72ce},
{0x15f7,0x15f7,0x72cd},
{0x15f8,0x15f8,0x72d2},
{0x15f9,0x15f9,0x72e8},
{0x15fa,0x15fa,0x72ef},
{0x15fb,0x15fb,0x72e9},
{0x15fc,0x15fc,0x72f2},
{0x15fd,0x15fd,0x72f4},
{0x15fe,0x15fe,0x72f7},
{0x15ff,0x15ff,0x7301},
{0x1600,0x1600,0x72f3},
{0x1601,0x1601,0x7303},
{0x1602,0x1603,0x72fa},
{0x1604,0x1604,0x7317},
{0x1605,0x1605,0x7313},
{0x1606,0x1606,0x7321},
{0x1607,0x1607,0x730a},
{0x1608,0x1608,0x731e},
{0x1609,0x1609,0x731d},
{0x160a,0x160a,0x7315},
{0x160b,0x160b,0x7322},
{0x160c,0x160c,0x7339},
{0x160d,0x160d,0x7325},
{0x160e,0x160e,0x732c},
{0x160f,0x160f,0x7338},
{0x1610,0x1610,0x7331},
{0x1611,0x1611,0x7350},
{0x1612,0x1612,0x734d},
{0x1613,0x1613,0x7357},
{0x1614,0x1614,0x7360},
{0x1615,0x1615,0x736c},
{0x1616,0x1616,0x736f},
{0x1617,0x1617,0x737e},
{0x1618,0x1618,0x821b},
{0x1619,0x1619,0x5925},
{0x161a,0x161a,0x98e7},
{0x161b,0x161b,0x5924},
{0x161c,0x161c,0x5902},
{0x161d,0x161d,0x9963},
{0x161e,0x1623,0x9967},
{0x1624,0x1624,0x9974},
{0x1625,0x1625,0x9977},
{0x1626,0x1626,0x997d},
{0x1627,0x1627,0x9980},
{0x1628,0x1628,0x9984},
{0x1629,0x1629,0x9987},
{0x162a,0x162a,0x998a},
{0x162b,0x162b,0x998d},
{0x162c,0x162d,0x9990},
{0x162e,0x1630,0x9993},
{0x1631,0x1631,0x5e80},
{0x1632,0x1632,0x5e91},
{0x1633,0x1633,0x5e8b},
{0x1634,0x1634,0x5e96},
{0x1635,0x1635,0x5ea5},
{0x1636,0x1636,0x5ea0},
{0x1637,0x1637,0x5eb9},
{0x1638,0x1638,0x5eb5},
{0x1639,0x1639,0x5ebe},
{0x163a,0x163a,0x5eb3},
{0x163b,0x163b,0x8d53},
{0x163c,0x163c,0x5ed2},
{0x163d,0x163d,0x5ed1},
{0x163e,0x163e,0x5edb},
{0x163f,0x163f,0x5ee8},
{0x1640,0x1640,0x5eea},
{0x1641,0x1641,0x81ba},
{0x1642,0x1642,0x5fc4},
{0x1643,0x1643,0x5fc9},
{0x1644,0x1644,0x5fd6},
{0x1645,0x1645,0x5fcf},
{0x1646,0x1646,0x6003},
{0x1647,0x1647,0x5fee},
{0x1648,0x1648,0x6004},
{0x1649,0x1649,0x5fe1},
{0x164a,0x164a,0x5fe4},
{0x164b,0x164b,0x5ffe},
{0x164c,0x164d,0x6005},
{0x164e,0x164e,0x5fea},
{0x164f,0x164f,0x5fed},
{0x1650,0x1650,0x5ff8},
{0x1651,0x1651,0x6019},
{0x1652,0x1652,0x6035},
{0x1653,0x1653,0x6026},
{0x1654,0x1654,0x601b},
{0x1655,0x1655,0x600f},
{0x1656,0x1656,0x600d},
{0x1657,0x1657,0x6029},
{0x1658,0x1658,0x602b},
{0x1659,0x1659,0x600a},
{0x165a,0x165a,0x603f},
{0x165b,0x165b,0x6021},
{0x165c,0x165d,0x6078},
{0x165e,0x165e,0x607b},
{0x165f,0x165f,0x607a},
{0x1660,0x1660,0x6042},
{0x1661,0x1661,0x606a},
{0x1662,0x1662,0x607d},
{0x1663,0x1663,0x6096},
{0x1664,0x1664,0x609a},
{0x1665,0x1665,0x60ad},
{0x1666,0x1666,0x609d},
{0x1667,0x1667,0x6083},
{0x1668,0x1668,0x6092},
{0x1669,0x1669,0x608c},
{0x166a,0x166a,0x609b},
{0x166b,0x166b,0x60ec},
{0x166c,0x166c,0x60bb},
{0x166d,0x166d,0x60b1},
{0x166e,0x166e,0x60dd},
{0x166f,0x166f,0x60d8},
{0x1670,0x1670,0x60c6},
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{0x1672,0x1672,0x60b4},
{0x1673,0x1673,0x6120},
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{0x1675,0x1675,0x6115},
{0x1676,0x1676,0x6123},
{0x1677,0x1677,0x60f4},
{0x1678,0x1678,0x6100},
{0x1679,0x1679,0x610e},
{0x167a,0x167a,0x612b},
{0x167b,0x167b,0x614a},
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{0x1688,0x1688,0x95f3},
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{0x16a8,0x16a9,0x6c68},
{0x16aa,0x16aa,0x6c74},
{0x16ab,0x16ab,0x6c76},
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{0x16ad,0x16ad,0x6ca9},
{0x16ae,0x16ae,0x6cd0},
{0x16af,0x16af,0x6cd4},
{0x16b0,0x16b0,0x6cad},
{0x16b1,0x16b2,0x6cf7},
{0x16b3,0x16b3,0x6cf1},
{0x16b4,0x16b4,0x6cd7},
{0x16b5,0x16b5,0x6cb2},
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{0x16b9,0x16b9,0x6ceb},
{0x16ba,0x16ba,0x6cee},
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{0x189d,0x189d,0x6939},
{0x189e,0x189e,0x6960},
{0x189f,0x189f,0x6942},
{0x18a0,0x18a0,0x695d},
{0x18a1,0x18a1,0x6984},
{0x18a2,0x18a2,0x696b},
{0x18a3,0x18a3,0x6980},
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{0x18aa,0x18aa,0x69ce},
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{0x18ac,0x18ac,0x6966},
{0x18ad,0x18ad,0x6963},
{0x18ae,0x18ae,0x6979},
{0x18af,0x18af,0x699b},
{0x18b0,0x18b0,0x69a7},
{0x18b1,0x18b1,0x69bb},
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{0x18ba,0x18ba,0x69e0},
{0x18bb,0x18bb,0x698d},
{0x18bc,0x18bc,0x69ff},
{0x18bd,0x18bd,0x6a2f},
{0x18be,0x18be,0x69ed},
{0x18bf,0x18c0,0x6a17},
{0x18c1,0x18c1,0x6a65},
{0x18c2,0x18c2,0x69f2},
{0x18c3,0x18c3,0x6a44},
{0x18c4,0x18c4,0x6a3e},
{0x18c5,0x18c5,0x6aa0},
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{0x18ca,0x18ca,0x6a79},
{0x18cb,0x18cb,0x6a3d},
{0x18cc,0x18cc,0x6a28},
{0x18cd,0x18cd,0x6a58},
{0x18ce,0x18ce,0x6a7c},
{0x18cf,0x18cf,0x6a91},
{0x18d0,0x18d0,0x6a90},
{0x18d1,0x18d1,0x6aa9},
{0x18d2,0x18d2,0x6a97},
{0x18d3,0x18d3,0x6aab},
{0x18d4,0x18d4,0x7337},
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{0x18da,0x18db,0x6b92},
{0x18dc,0x18dc,0x6b8d},
{0x18dd,0x18de,0x6b9a},
{0x18df,0x18df,0x6ba1},
{0x18e0,0x18e0,0x6baa},
{0x18e1,0x18e1,0x8f6b},
{0x18e2,0x18e2,0x8f6d},
{0x18e3,0x18e5,0x8f71},
{0x18e6,0x18e7,0x8f75},
{0x18e8,0x18e8,0x8f78},
{0x18e9,0x18e9,0x8f77},
{0x18ea,0x18eb,0x8f79},
{0x18ec,0x18ec,0x8f7c},
{0x18ed,0x18ed,0x8f7e},
{0x18ee,0x18ef,0x8f81},
{0x18f0,0x18f0,0x8f84},
{0x18f1,0x18f1,0x8f87},
{0x18f2,0x18f2,0x8f8b},
{0x18f3,0x18f5,0x8f8d},
{0x18f6,0x18f6,0x8f98},
{0x18f7,0x18f7,0x8f9a},
{0x18f8,0x18f8,0x8ece},
{0x18f9,0x18f9,0x620b},
{0x18fa,0x18fa,0x6217},
{0x18fb,0x18fb,0x621b},
{0x18fc,0x18fc,0x621f},
{0x18fd,0x18fd,0x6222},
{0x18fe,0x18fe,0x6221},
{0x18ff,0x18ff,0x6225},
{0x1900,0x1900,0x6224},
{0x1901,0x1901,0x622c},
{0x1902,0x1902,0x81e7},
{0x1903,0x1903,0x74ef},
{0x1904,0x1904,0x74f4},
{0x1905,0x1905,0x74ff},
{0x1906,0x1906,0x750f},
{0x1907,0x1907,0x7511},
{0x1908,0x1908,0x7513},
{0x1909,0x1909,0x6534},
{0x190a,0x190c,0x65ee},
{0x190d,0x190d,0x660a},
{0x190e,0x190e,0x6619},
{0x190f,0x190f,0x6772},
{0x1910,0x1910,0x6603},
{0x1911,0x1911,0x6615},
{0x1912,0x1912,0x6600},
{0x1913,0x1913,0x7085},
{0x1914,0x1914,0x66f7},
{0x1915,0x1915,0x661d},
{0x1916,0x1916,0x6634},
{0x1917,0x1917,0x6631},
{0x1918,0x1918,0x6636},
{0x1919,0x1919,0x6635},
{0x191a,0x191a,0x8006},
{0x191b,0x191b,0x665f},
{0x191c,0x191c,0x6654},
{0x191d,0x191d,0x6641},
{0x191e,0x191e,0x664f},
{0x191f,0x191f,0x6656},
{0x1920,0x1920,0x6661},
{0x1921,0x1921,0x6657},
{0x1922,0x1922,0x6677},
{0x1923,0x1923,0x6684},
{0x1924,0x1924,0x668c},
{0x1925,0x1925,0x66a7},
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{0x1928,0x1929,0x66db},
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{0x1938,0x1938,0x8d55},
{0x1939,0x1939,0x8d59},
{0x193a,0x193a,0x89c7},
{0x193b,0x193d,0x89ca},
{0x193e,0x1941,0x89ce},
{0x1942,0x1942,0x726e},
{0x1943,0x1943,0x729f},
{0x1944,0x1944,0x725d},
{0x1945,0x1945,0x7266},
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{0x1947,0x1948,0x727e},
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{0x194f,0x194f,0x6332},
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{0x1957,0x1957,0x6bf5},
{0x1958,0x1958,0x6bf9},
{0x1959,0x1959,0x6c05},
{0x195a,0x195a,0x6c07},
{0x195b,0x195b,0x6c06},
{0x195c,0x195c,0x6c0d},
{0x195d,0x195d,0x6c15},
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{0x1961,0x1961,0x6c21},
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{0x196c,0x196c,0x7230},
{0x196d,0x196d,0x8662},
{0x196e,0x196e,0x5216},
{0x196f,0x196f,0x809f},
{0x1970,0x1970,0x809c},
{0x1971,0x1971,0x8093},
{0x1972,0x1972,0x80bc},
{0x1973,0x1973,0x670a},
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{0x1978,0x1978,0x80b4},
{0x1979,0x1979,0x80b7},
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{0x1983,0x1983,0x80d7},
{0x1984,0x1984,0x6710},
{0x1985,0x1985,0x80dd},
{0x1986,0x1986,0x80eb},
{0x1987,0x1987,0x80f1},
{0x1988,0x1988,0x80f4},
{0x1989,0x1989,0x80ed},
{0x198a,0x198b,0x810d},
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{0x198d,0x198d,0x80fc},
{0x198e,0x198e,0x6715},
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{0x1990,0x1990,0x8c5a},
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{0x1998,0x1998,0x8153},
{0x1999,0x1999,0x8174},
{0x199a,0x199b,0x8159},
{0x199c,0x199c,0x8171},
{0x199d,0x199d,0x8160},
{0x199e,0x199e,0x8169},
{0x199f,0x19a0,0x817c},
{0x19a1,0x19a1,0x816d},
{0x19a2,0x19a2,0x8167},
{0x19a3,0x19a3,0x584d},
{0x19a4,0x19a4,0x5ab5},
{0x19a5,0x19a5,0x8188},
{0x19a6,0x19a6,0x8182},
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{0x19aa,0x19aa,0x81aa},
{0x19ab,0x19ab,0x81cc},
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{0x19ad,0x19ad,0x81ca},
{0x19ae,0x19ae,0x81bb},
{0x19af,0x19af,0x81c1},
{0x19b0,0x19b0,0x81a6},
{0x19b1,0x19b1,0x6b24},
{0x19b2,0x19b2,0x6b37},
{0x19b3,0x19b3,0x6b39},
{0x19b4,0x19b4,0x6b43},
{0x19b5,0x19b5,0x6b46},
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{0x19d4,0x19d4,0x70b1},
{0x19d5,0x19d5,0x70e8},
{0x19d6,0x19d6,0x70ca},
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{0x19e4,0x19e4,0x7198},
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{0x19f3,0x19f3,0x623e},
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{0x19f9,0x19f9,0x7940},
{0x19fa,0x19fa,0x7946},
{0x19fb,0x19fb,0x7949},
{0x19fc,0x19fd,0x795b},
{0x19fe,0x19fe,0x7953},
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{0x1a01,0x1a01,0x7957},
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{0x1a0a,0x1a0a,0x79b3},
{0x1a0b,0x1a0b,0x5fd1},
{0x1a0c,0x1a0c,0x5fd0},
{0x1a0d,0x1a0d,0x603c},
{0x1a0e,0x1a0e,0x605d},
{0x1a0f,0x1a0f,0x605a},
{0x1a10,0x1a10,0x6067},
{0x1a11,0x1a11,0x6041},
{0x1a12,0x1a12,0x6059},
{0x1a13,0x1a13,0x6063},
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{0x1a16,0x1a16,0x610d},
{0x1a17,0x1a17,0x615d},
{0x1a18,0x1a18,0x61a9},
{0x1a19,0x1a19,0x619d},
{0x1a1a,0x1a1a,0x61cb},
{0x1a1b,0x1a1b,0x61d1},
{0x1a1c,0x1a1c,0x6206},
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{0x1a21,0x1a21,0x6dfc},
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{0x217b,0x217b,0x9285},
{0x217c,0x217c,0x7d71},
{0x217d,0x217d,0x982d},
{0x217e,0x217e,0x5716},
{0x217f,0x217f,0x5857},
{0x2180,0x2180,0x5718},
{0x2181,0x2181,0x983d},
{0x2182,0x2182,0x9d15},
{0x2183,0x2183,0x99b1},
{0x2184,0x2184,0x99dd},
{0x2185,0x2185,0x6a62},
{0x2186,0x2186,0x7aaa},
{0x2187,0x2187,0x896a},
{0x2188,0x2188,0x5f4e},
{0x2189,0x2189,0x7063},
{0x218a,0x218a,0x9811},
{0x218b,0x218b,0x842c},
{0x218c,0x218c,0x7db2},
{0x218d,0x218d,0x97cb},
{0x218e,0x218e,0x9055},
{0x218f,0x218f,0x570d},
{0x2190,0x2190,0x7232},
{0x2191,0x2191,0x6ff0},
{0x2192,0x2192,0x7dad},
{0x2193,0x2193,0x8466},
{0x2194,0x2194,0x5049},
{0x2195,0x2195,0x50de},
{0x2196,0x2196,0x7def},
{0x2197,0x2197,0x8b02},
{0x2198,0x2198,0x885b},
{0x2199,0x2199,0x805e},
{0x219a,0x219a,0x7d0b},
{0x219b,0x219b,0x7a69},
{0x219c,0x219c,0x554f},
{0x219d,0x219d,0x64be},
{0x219e,0x219e,0x8778},
{0x219f,0x219f,0x6e26},
{0x21a0,0x21a0,0x7aa9},
{0x21a1,0x21a1,0x55da},
{0x21a2,0x21a2,0x93a2},
{0x21a3,0x21a3,0x70cf},
{0x21a4,0x21a4,0x8aa3},
{0x21a5,0x21a5,0x7121},
{0x21a6,0x21a6,0x856a},
{0x21a7,0x21a7,0x5862},
{0x21a8,0x21a8,0x9727},
{0x21a9,0x21a9,0x52d9},
{0x21aa,0x21aa,0x8aa4},
{0x21ab,0x21ab,0x932b},
{0x21ac,0x21ac,0x72a7},
{0x21ad,0x21ad,0x8972},
{0x21ae,0x21ae,0x7fd2},
{0x21af,0x21af,0x9291},
{0x21b0,0x21b0,0x6232},
{0x21b1,0x21b1,0x7d30},
{0x21b2,0x21b2,0x8766},
{0x21b3,0x21b3,0x8f44},
{0x21b4,0x21b4,0x5cfd},
{0x21b5,0x21b5,0x4fe0},
{0x21b6,0x21b6,0x72f9},
{0x21b7,0x21b7,0x5687},
{0x21b8,0x21b8,0x9341},
{0x21b9,0x21b9,0x9bae},
{0x21ba,0x21ba,0x7e96},
{0x21bb,0x21bb,0x8ce2},
{0x21bc,0x21bc,0x929c},
{0x21bd,0x21bd,0x9591},
{0x21be,0x21be,0x986f},
{0x21bf,0x21bf,0x96aa},
{0x21c0,0x21c0,0x73fe},
{0x21c1,0x21c1,0x737b},
{0x21c2,0x21c2,0x7e23},
{0x21c3,0x21c3,0x9921},
{0x21c4,0x21c4,0x61b2},
{0x21c5,0x21c5,0x7dab},
{0x21c6,0x21c6,0x9472},
{0x21c7,0x21c7,0x9109},
{0x21c8,0x21c8,0x8a73},
{0x21c9,0x21c9,0x97ff},
{0x21ca,0x21ca,0x9805},
{0x21cb,0x21cb,0x856d},
{0x21cc,0x21cc,0x56c2},
{0x21cd,0x21cd,0x92b7},
{0x21ce,0x21ce,0x66c9},
{0x21cf,0x21cf,0x562f},
{0x21d0,0x21d0,0x5354},
{0x21d1,0x21d1,0x633e},
{0x21d2,0x21d2,0x8105},
{0x21d3,0x21d3,0x8ae7},
{0x21d4,0x21d4,0x5beb},
{0x21d5,0x21d5,0x7009},
{0x21d6,0x21d6,0x8b1d},
{0x21d7,0x21d7,0x92c5},
{0x21d8,0x21d8,0x91c1},
{0x21d9,0x21d9,0x8208},
{0x21da,0x21da,0x92b9},
{0x21db,0x21db,0x7d89},
{0x21dc,0x21dc,0x9808},
{0x21dd,0x21dd,0x8a31},
{0x21de,0x21de,0x7dd2},
{0x21df,0x21df,0x7e8c},
{0x21e0,0x21e0,0x8ed2},
{0x21e1,0x21e1,0x61f8},
{0x21e2,0x21e2,0x9078},
{0x21e3,0x21e3,0x766c},
{0x21e4,0x21e4,0x7d62},
{0x21e5,0x21e5,0x5b78},
{0x21e6,0x21e6,0x52db},
{0x21e7,0x21e7,0x8a62},
{0x21e8,0x21e8,0x5c0b},
{0x21e9,0x21e9,0x99b4},
{0x21ea,0x21ea,0x8a13},
{0x21eb,0x21eb,0x8a0a},
{0x21ec,0x21ec,0x905c},
{0x21ed,0x21ed,0x58d3},
{0x21ee,0x21ee,0x9d09},
{0x21ef,0x21ef,0x9d28},
{0x21f0,0x21f0,0x555e},
{0x21f1,0x21f1,0x4e9e},
{0x21f2,0x21f2,0x8a1d},
{0x21f3,0x21f3,0x95b9},
{0x21f4,0x21f4,0x9e7d},
{0x21f5,0x21f5,0x56b4},
{0x21f6,0x21f6,0x9854},
{0x21f7,0x21f7,0x95bb},
{0x21f8,0x21f8,0x8277},
{0x21f9,0x21f9,0x53ad},
{0x21fa,0x21fa,0x786f},
{0x21fb,0x21fb,0x8afa},
{0x21fc,0x21fc,0x9a57},
{0x21fd,0x21fd,0x9d26},
{0x21fe,0x21fe,0x694a},
{0x21ff,0x21ff,0x63da},
{0x2200,0x2200,0x760d},
{0x2201,0x2201,0x967d},
{0x2202,0x2202,0x7662},
{0x2203,0x2203,0x990a},
{0x2204,0x2204,0x6a23},
{0x2205,0x2205,0x582f},
{0x2206,0x2206,0x8b21},
{0x2207,0x2207,0x85e5},
{0x2208,0x2208,0x723a},
{0x2209,0x2209,0x9801},
{0x220a,0x220a,0x696d},
{0x220b,0x220b,0x8449},
{0x220c,0x220c,0x91ab},
{0x220d,0x220d,0x92a5},
{0x220e,0x220e,0x9824},
{0x220f,0x220f,0x907a},
{0x2210,0x2210,0x5100},
{0x2211,0x2211,0x87fb},
{0x2212,0x2212,0x85dd},
{0x2213,0x2213,0x5104},
{0x2214,0x2214,0x61b6},
{0x2215,0x2215,0x7fa9},
{0x2216,0x2216,0x8a63},
{0x2217,0x2217,0x8b70},
{0x2218,0x2218,0x8abc},
{0x2219,0x2219,0x8b6f},
{0x221a,0x221a,0x7e79},
{0x221b,0x221b,0x852d},
{0x221c,0x221c,0x9670},
{0x221d,0x221d,0x9280},
{0x221e,0x221e,0x98f2},
{0x221f,0x221f,0x96b1},
{0x2220,0x2220,0x6afb},
{0x2221,0x2221,0x5b30},
{0x2222,0x2222,0x9df9},
{0x2223,0x2223,0x61c9},
{0x2224,0x2224,0x7e93},
{0x2225,0x2225,0x7469},
{0x2226,0x2226,0x87a2},
{0x2227,0x2227,0x71df},
{0x2228,0x2228,0x7192},
{0x2229,0x2229,0x8805},
{0x222a,0x222a,0x8d0f},
{0x222b,0x222b,0x7a4e},
{0x222c,0x222c,0x55b2},
{0x222d,0x222d,0x64c1},
{0x222e,0x222e,0x50ad},
{0x222f,0x222f,0x7670},
{0x2230,0x2230,0x8e34},
{0x2231,0x2231,0x512a},
{0x2232,0x2232,0x6182},
{0x2233,0x2233,0x90f5},
{0x2234,0x2234,0x923e},
{0x2235,0x2235,0x7336},
{0x2236,0x2236,0x8a98},
{0x2237,0x2237,0x8f3f},
{0x2238,0x2238,0x9918},
{0x2239,0x2239,0x9b5a},
{0x223a,0x223a,0x6f01},
{0x223b,0x223b,0x8207},
{0x223c,0x223c,0x5dbc},
{0x223d,0x223d,0x8a9e},
{0x223e,0x223e,0x9b31},
{0x223f,0x223f,0x7344},
{0x2240,0x2240,0x8b7d},
{0x2241,0x2241,0x9810},
{0x2242,0x2242,0x99ad},
{0x2243,0x2243,0x9d1b},
{0x2244,0x2244,0x6df5},
{0x2245,0x2245,0x8f45},
{0x2246,0x2246,0x5712},
{0x2247,0x2247,0x54e1},
{0x2248,0x2248,0x5713},
{0x2249,0x2249,0x7de3},
{0x224a,0x224a,0x9060},
{0x224b,0x224b,0x9858},
{0x224c,0x224c,0x7d04},
{0x224d,0x224d,0x8e8d},
{0x224e,0x224e,0x9470},
{0x224f,0x224f,0x95b2},
{0x2250,0x2250,0x96f2},
{0x2251,0x2251,0x9116},
{0x2252,0x2252,0x9695},
{0x2253,0x2253,0x904b},
{0x2254,0x2254,0x85f4},
{0x2255,0x2255,0x9196},
{0x2256,0x2256,0x6688},
{0x2257,0x2257,0x96dc},
{0x2258,0x2258,0x8f09},
{0x2259,0x2259,0x6522},
{0x225a,0x225a,0x66ab},
{0x225b,0x225b,0x8d0a},
{0x225c,0x225c,0x8d1c},
{0x225d,0x225d,0x81df},
{0x225e,0x225e,0x947f},
{0x225f,0x225f,0x68d7},
{0x2260,0x2260,0x7ac8},
{0x2261,0x2261,0x8cac},
{0x2262,0x2262,0x64c7},
{0x2263,0x2263,0x5247},
{0x2264,0x2264,0x6fa4},
{0x2265,0x2265,0x8cca},
{0x2266,0x2266,0x8d08},
{0x2267,0x2267,0x8ecb},
{0x2268,0x2268,0x9358},
{0x2269,0x2269,0x9598},
{0x226a,0x226a,0x8a50},
{0x226b,0x226b,0x9f4b},
{0x226c,0x226c,0x50b5},
{0x226d,0x226d,0x6c08},
{0x226e,0x226e,0x76de},
{0x226f,0x226f,0x65ac},
{0x2270,0x2270,0x8f3e},
{0x2271,0x2271,0x5d84},
{0x2272,0x2272,0x68e7},
{0x2273,0x2273,0x6230},
{0x2274,0x2274,0x7dbb},
{0x2275,0x2275,0x5f35},
{0x2276,0x2276,0x6f32},
{0x2277,0x2277,0x5e33},
{0x2278,0x2278,0x8cec},
{0x2279,0x2279,0x8139},
{0x227a,0x227a,0x8d99},
{0x227b,0x227b,0x87c4},
{0x227c,0x227c,0x8f4d},
{0x227d,0x227d,0x937a},
{0x227e,0x227e,0x9019},
{0x227f,0x227f,0x8c9e},
{0x2280,0x2280,0x91dd},
{0x2281,0x2281,0x5075},
{0x2282,0x2282,0x8a3a},
{0x2283,0x2283,0x93ae},
{0x2284,0x2284,0x9663},
{0x2285,0x2285,0x5e40},
{0x2286,0x2286,0x7665},
{0x2287,0x2287,0x912d},
{0x2288,0x2288,0x8b49},
{0x2289,0x2289,0x7e54},
{0x228a,0x228a,0x8077},
{0x228b,0x228b,0x57f7},
{0x228c,0x228c,0x8879},
{0x228d,0x228d,0x7d19},
{0x228e,0x228e,0x646f},
{0x228f,0x228f,0x64f2},
{0x2290,0x2290,0x5e5f},
{0x2291,0x2291,0x8cea},
{0x2292,0x2292,0x6eef},
{0x2293,0x2293,0x9418},
{0x2294,0x2294,0x7d42},
{0x2295,0x2295,0x7a2e},
{0x2296,0x2296,0x816b},
{0x2297,0x2297,0x8846},
{0x2298,0x2298,0x8b05},
{0x2299,0x2299,0x8ef8},
{0x229a,0x229a,0x76ba},
{0x229b,0x229b,0x665d},
{0x229c,0x229c,0x9a5f},
{0x229d,0x229d,0x8af8},
{0x229e,0x229e,0x8a85},
{0x229f,0x229f,0x71ed},
{0x22a0,0x22a0,0x77da},
{0x22a1,0x22a1,0x56d1},
{0x22a2,0x22a2,0x8caf},
{0x22a3,0x22a3,0x9444},
{0x22a4,0x22a4,0x7bc9},
{0x22a5,0x22a5,0x99d0},
{0x22a6,0x22a6,0x5c08},
{0x22a7,0x22a7,0x78da},
{0x22a8,0x22a8,0x8f49},
{0x22a9,0x22a9,0x8cfa},
{0x22aa,0x22aa,0x6a01},
{0x22ab,0x22ab,0x838a},
{0x22ac,0x22ac,0x88dd},
{0x22ad,0x22ad,0x599d},
{0x22ae,0x22ae,0x58ef},
{0x22af,0x22af,0x72c0},
{0x22b0,0x22b0,0x9310},
{0x22b1,0x22b1,0x8d05},
{0x22b2,0x22b2,0x589c},
{0x22b3,0x22b3,0x7db4},
{0x22b4,0x22b4,0x8ac4},
{0x22b5,0x22b5,0x6e96},
{0x22b6,0x22b6,0x6fc1},
{0x22b7,0x22b7,0x8cc7},
{0x22b8,0x22b8,0x6f2c},
{0x22b9,0x22b9,0x7d9c},
{0x22ba,0x22ba,0x7e3d},
{0x22bb,0x22bb,0x7e31},
{0x22bc,0x22bc,0x9112},
{0x22bd,0x22bd,0x8a5b},
{0x22be,0x22be,0x7d44},
{0x22bf,0x22bf,0x947d},
{0x22c0,0x22c0,0x55c7},
{0x22c1,0x22c1,0x5399},
{0x22c2,0x22c2,0x53b4},
{0x22c3,0x22c3,0x9768},
{0x22c4,0x22c4,0x8d0b},
{0x22c5,0x22c5,0x532d},
{0x22c6,0x22c6,0x5331},
{0x22c7,0x22c7,0x8cfe},
{0x22c8,0x22c8,0x5244},
{0x22c9,0x22c9,0x528c},
{0x22ca,0x22ca,0x5274},
{0x22cb,0x22cb,0x50b4},
{0x22cc,0x22cc,0x5000},
{0x22cd,0x22cd,0x5096},
{0x22ce,0x22ce,0x5115},
{0x22cf,0x22cf,0x5102},
{0x22d0,0x22d0,0x5114},
{0x22d1,0x22d1,0x513c},
{0x22d2,0x22d2,0x5137},
{0x22d3,0x22d3,0x50e8},
{0x22d4,0x22d4,0x50c2},
{0x22d5,0x22d5,0x513b},
{0x22d6,0x22d6,0x5110},
{0x22d7,0x22d7,0x513a},
{0x22d8,0x22d8,0x50c9},
{0x22d9,0x22d9,0x7cf4},
{0x22da,0x22da,0x9ecc},
{0x22db,0x22db,0x56c5},
{0x22dc,0x22dc,0x9cec},
{0x22dd,0x22dd,0x893b},
{0x22de,0x22de,0x81e0},
{0x22df,0x22df,0x8a01},
{0x22e0,0x22e0,0x8a10},
{0x22e1,0x22e1,0x8a0c},
{0x22e2,0x22e2,0x8a15},
{0x22e3,0x22e3,0x8b33},
{0x22e4,0x22e4,0x8a4e},
{0x22e5,0x22e5,0x8a25},
{0x22e6,0x22e6,0x8a41},
{0x22e7,0x22e7,0x8a36},
{0x22e8,0x22e8,0x8a46},
{0x22e9,0x22e9,0x8a54},
{0x22ea,0x22ea,0x8a58},
{0x22eb,0x22eb,0x8a52},
{0x22ec,0x22ec,0x8a86},
{0x22ed,0x22ed,0x8a84},
{0x22ee,0x22ee,0x8a7f},
{0x22ef,0x22ef,0x8a70},
{0x22f0,0x22f0,0x8a7c},
{0x22f1,0x22f1,0x8a75},
{0x22f2,0x22f2,0x8a6c},
{0x22f3,0x22f3,0x8a6e},
{0x22f4,0x22f4,0x8acd},
{0x22f5,0x22f5,0x8ae2},
{0x22f6,0x22f6,0x8a61},
{0x22f7,0x22f7,0x8a9a},
{0x22f8,0x22f8,0x8aa5},
{0x22f9,0x22fa,0x8a91},
{0x22fb,0x22fb,0x8acf},
{0x22fc,0x22fc,0x8ad1},
{0x22fd,0x22fd,0x8ac9},
{0x22fe,0x22fe,0x8adb},
{0x22ff,0x22ff,0x8ad7},
{0x2300,0x2300,0x8ac2},
{0x2301,0x2301,0x8ab6},
{0x2302,0x2302,0x8af6},
{0x2303,0x2303,0x8aeb},
{0x2304,0x2304,0x8b14},
{0x2305,0x2305,0x8b01},
{0x2306,0x2306,0x8ae4},
{0x2307,0x2307,0x8aed},
{0x2308,0x2308,0x8afc},
{0x2309,0x2309,0x8af3},
{0x230a,0x230a,0x8ae6},
{0x230b,0x230b,0x8aee},
{0x230c,0x230c,0x8ade},
{0x230d,0x230d,0x8b28},
{0x230e,0x230e,0x8b9c},
{0x230f,0x230f,0x8b16},
{0x2310,0x2310,0x8b1a},
{0x2311,0x2311,0x8b10},
{0x2312,0x2312,0x8b2b},
{0x2313,0x2313,0x8b2d},
{0x2314,0x2314,0x8b56},
{0x2315,0x2315,0x8b59},
{0x2316,0x2316,0x8b4e},
{0x2317,0x2317,0x8b9e},
{0x2318,0x2318,0x8b6b},
{0x2319,0x2319,0x8b96},
{0x231a,0x231a,0x9658},
{0x231b,0x231b,0x913a},
{0x231c,0x231c,0x9114},
{0x231d,0x231d,0x9134},
{0x231e,0x231e,0x90df},
{0x231f,0x231f,0x9136},
{0x2320,0x2320,0x9106},
{0x2321,0x2321,0x9148},
{0x2322,0x2322,0x82bb},
{0x2323,0x2323,0x52f1},
{0x2324,0x2324,0x5df0},
{0x2325,0x2325,0x580a},
{0x2326,0x2326,0x58d9},
{0x2327,0x2327,0x58e2},
{0x2328,0x2328,0x58e0},
{0x2329,0x2329,0x58da},
{0x232a,0x232a,0x57e1},
{0x232b,0x232b,0x584f},
{0x232c,0x232c,0x5816},
{0x232d,0x232d,0x5852},
{0x232e,0x232e,0x581d},
{0x232f,0x232f,0x5864},
{0x2330,0x2330,0x858c},
{0x2331,0x2331,0x8553},
{0x2332,0x2332,0x85f6},
{0x2333,0x2333,0x83a7},
{0x2334,0x2334,0x8407},
{0x2335,0x2335,0x84ef},
{0x2336,0x2336,0x82e7},
{0x2337,0x2337,0x8622},
{0x2338,0x2338,0x8526},
{0x2339,0x2339,0x584b},
{0x233a,0x233a,0x7162},
{0x233b,0x233b,0x8558},
{0x233c,0x233c,0x84fd},
{0x233d,0x233d,0x854e},
{0x233e,0x233e,0x8588},
{0x233f,0x233f,0x85ba},
{0x2340,0x2340,0x7296},
{0x2341,0x2341,0x6ece},
{0x2342,0x2342,0x8541},
{0x2343,0x2343,0x85ce},
{0x2344,0x2344,0x8552},
{0x2345,0x2345,0x84c0},
{0x2346,0x2346,0x8452},
{0x2347,0x2347,0x8464},
{0x2348,0x2348,0x8494},
{0x2349,0x2349,0x8435},
{0x234a,0x234a,0x859f},
{0x234b,0x234b,0x8555},
{0x234c,0x234c,0x9daf},
{0x234d,0x234d,0x8493},
{0x234e,0x234e,0x7e08},
{0x234f,0x234f,0x8546},
{0x2350,0x2350,0x8562},
{0x2351,0x2351,0x851e},
{0x2352,0x2352,0x9a40},
{0x2353,0x2353,0x863a},
{0x2354,0x2354,0x93a3},
{0x2355,0x2355,0x8577},
{0x2356,0x2356,0x861e},
{0x2357,0x2357,0x85fa},
{0x2358,0x2358,0x8604},
{0x2359,0x2359,0x85ea},
{0x235a,0x235a,0x861a},
{0x235b,0x235b,0x5969},
{0x235c,0x235c,0x5c37},
{0x235d,0x235d,0x636b},
{0x235e,0x235e,0x6476},
{0x235f,0x235f,0x649f},
{0x2360,0x2360,0x6451},
{0x2361,0x2361,0x645c},
{0x2362,0x2362,0x64b3},
{0x2363,0x2363,0x6504},
{0x2364,0x2364,0x6516},
{0x2365,0x2365,0x64f7},
{0x2366,0x2366,0x64fc},
{0x2367,0x2367,0x651b},
{0x2368,0x2368,0x5630},
{0x2369,0x2369,0x5638},
{0x236a,0x236a,0x56c8},
{0x236b,0x236b,0x56a6},
{0x236c,0x236c,0x5504},
{0x236d,0x236d,0x54bc},
{0x236e,0x236e,0x5680},
{0x236f,0x236f,0x565d},
{0x2370,0x2370,0x5660},
{0x2371,0x2371,0x5635},
{0x2372,0x2372,0x55f6},
{0x2373,0x2373,0x5666},
{0x2374,0x2374,0x5672},
{0x2375,0x2375,0x568c},
{0x2376,0x2376,0x5665},
{0x2377,0x2377,0x561c},
{0x2378,0x2378,0x562e},
{0x2379,0x2379,0x55e9},
{0x237a,0x237a,0x5616},
{0x237b,0x237b,0x56c0},
{0x237c,0x237c,0x560d},
{0x237d,0x237d,0x56b3},
{0x237e,0x237e,0x56c1},
{0x237f,0x237f,0x566f},
{0x2380,0x2380,0x8f61},
{0x2381,0x2381,0x56b6},
{0x2382,0x2382,0x5695},
{0x2383,0x2383,0x5707},
{0x2384,0x2384,0x5e43},
{0x2385,0x2385,0x5e6c},
{0x2386,0x2386,0x5e58},
{0x2387,0x2387,0x5e57},
{0x2388,0x2388,0x5d87},
{0x2389,0x2389,0x5cf4},
{0x238a,0x238a,0x5d50},
{0x238b,0x238b,0x5d2c},
{0x238c,0x238c,0x5da7},
{0x238d,0x238d,0x5da0},
{0x238e,0x238e,0x5d97},
{0x238f,0x238f,0x5d0d},
{0x2390,0x2390,0x5db8},
{0x2391,0x2391,0x5d81},
{0x2392,0x2392,0x5dd4},
{0x2393,0x2393,0x5fa0},
{0x2394,0x2394,0x7377},
{0x2395,0x2395,0x7341},
{0x2396,0x2396,0x736a},
{0x2397,0x2397,0x733b},
{0x2398,0x2398,0x736b},
{0x2399,0x2399,0x7380},
{0x239a,0x239a,0x737c},
{0x239b,0x239b,0x98e0},
{0x239c,0x239c,0x9933},
{0x239d,0x239d,0x98e9},
{0x239e,0x239e,0x993c},
{0x239f,0x23a0,0x98ea},
{0x23a1,0x23a1,0x98ed},
{0x23a2,0x23a2,0x98f4},
{0x23a3,0x23a3,0x9909},
{0x23a4,0x23a4,0x9911},
{0x23a5,0x23a5,0x991b},
{0x23a6,0x23a6,0x9937},
{0x23a7,0x23a7,0x993f},
{0x23a8,0x23a8,0x9943},
{0x23a9,0x23ab,0x9948},
{0x23ac,0x23ac,0x994c},
{0x23ad,0x23ad,0x9962},
{0x23ae,0x23ae,0x5ee1},
{0x23af,0x23af,0x8ce1},
{0x23b0,0x23b0,0x61fa},
{0x23b1,0x23b1,0x61ae},
{0x23b2,0x23b2,0x616a},
{0x23b3,0x23b3,0x613e},
{0x23b4,0x23b4,0x60b5},
{0x23b5,0x23b5,0x6134},
{0x23b6,0x23b6,0x61cc},
{0x23b7,0x23b7,0x615f},
{0x23b8,0x23b8,0x61e8},
{0x23b9,0x23b9,0x60fb},
{0x23ba,0x23ba,0x6137},
{0x23bb,0x23bb,0x60f2},
{0x23bc,0x23bc,0x6173},
{0x23bd,0x23bd,0x611c},
{0x23be,0x23be,0x6192},
{0x23bf,0x23bf,0x9582},
{0x23c0,0x23c0,0x9586},
{0x23c1,0x23c1,0x95c8},
{0x23c2,0x23c2,0x958e},
{0x23c3,0x23c3,0x9594},
{0x23c4,0x23c4,0x958c},
{0x23c5,0x23c5,0x95e5},
{0x23c6,0x23c6,0x95ad},
{0x23c7,0x23c7,0x95ab},
{0x23c8,0x23c8,0x9b2e},
{0x23c9,0x23c9,0x95ac},
{0x23ca,0x23ca,0x95be},
{0x23cb,0x23cb,0x95b6},
{0x23cc,0x23cc,0x9b29},
{0x23cd,0x23cd,0x95bf},
{0x23ce,0x23ce,0x95bd},
{0x23cf,0x23cf,0x95bc},
{0x23d0,0x23d0,0x95c3},
{0x23d1,0x23d1,0x95cb},
{0x23d2,0x23d2,0x95d4},
{0x23d3,0x23d3,0x95d0},
{0x23d4,0x23d4,0x95d5},
{0x23d5,0x23d5,0x95de},
{0x23d6,0x23d6,0x7043},
{0x23d7,0x23d7,0x6f59},
{0x23d8,0x23d8,0x7027},
{0x23d9,0x23d9,0x7018},
{0x23da,0x23da,0x6ffc},
{0x23db,0x23db,0x6d87},
{0x23dc,0x23dc,0x6d79},
{0x23dd,0x23dd,0x6e5e},
{0x23de,0x23de,0x6fae},
{0x23df,0x23df,0x700f},
{0x23e0,0x23e0,0x6ef8},
{0x23e1,0x23e1,0x6f6f},
{0x23e2,0x23e2,0x6df6},
{0x23e3,0x23e3,0x6f7f},
{0x23e4,0x23e4,0x7006},
{0x23e5,0x23e5,0x6fa0},
{0x23e6,0x23e6,0x700b},
{0x23e7,0x23e7,0x7067},
{0x23e8,0x23e8,0x7044},
{0x23e9,0x23e9,0x7005},
{0x23ea,0x23ea,0x6f77},
{0x23eb,0x23eb,0x7020},
{0x23ec,0x23ec,0x701f},
{0x23ed,0x23ed,0x7032},
{0x23ee,0x23ee,0x7028},
{0x23ef,0x23ef,0x705d},
{0x23f0,0x23f0,0x9a2b},
{0x23f1,0x23f1,0x9087},
{0x23f2,0x23f2,0x9015},
{0x23f3,0x23f3,0x9090},
{0x23f4,0x23f4,0x5c68},
{0x23f5,0x23f5,0x5f33},
{0x23f6,0x23f6,0x5af5},
{0x23f7,0x23f7,0x5ad7},
{0x23f8,0x23f8,0x5b00},
{0x23f9,0x23f9,0x5a6d},
{0x23fa,0x23fa,0x5b08},
{0x23fb,0x23fb,0x5b4c},
{0x23fc,0x23fc,0x5aa7},
{0x23fd,0x23fd,0x5afb},
{0x23fe,0x23fe,0x5b0b},
{0x23ff,0x23ff,0x5b21},
{0x2400,0x2400,0x5b2a},
{0x2401,0x2401,0x5b19},
{0x2402,0x2402,0x99d4},
{0x2403,0x2403,0x99df},
{0x2404,0x2404,0x99d9},
{0x2405,0x2405,0x9a36},
{0x2406,0x2406,0x9a5b},
{0x2407,0x2407,0x99d1},
{0x2408,0x2408,0x99d8},
{0x2409,0x2409,0x9a4d},
{0x240a,0x240a,0x9a4a},
{0x240b,0x240b,0x99e2},
{0x240c,0x240c,0x9a6a},
{0x240d,0x240d,0x9a0f},
{0x240e,0x240e,0x9a0d},
{0x240f,0x240f,0x9a05},
{0x2410,0x2410,0x9a42},
{0x2411,0x2411,0x9a2d},
{0x2412,0x2412,0x9a16},
{0x2413,0x2413,0x9a41},
{0x2414,0x2414,0x9a2e},
{0x2415,0x2415,0x9a38},
{0x2416,0x2417,0x9a43},
{0x2418,0x2418,0x9a4f},
{0x2419,0x2419,0x9a65},
{0x241a,0x241a,0x9a64},
{0x241b,0x241b,0x7cf9},
{0x241c,0x241c,0x7d06},
{0x241d,0x241d,0x7d02},
{0x241e,0x241f,0x7d07},
{0x2420,0x2420,0x7e8a},
{0x2421,0x2421,0x7d1c},
{0x2422,0x2422,0x7d15},
{0x2423,0x2423,0x7d13},
{0x2424,0x2424,0x7d3a},
{0x2425,0x2425,0x7d32},
{0x2426,0x2426,0x7d31},
{0x2427,0x2427,0x7e10},
{0x2428,0x2428,0x7d3c},
{0x2429,0x2429,0x7d40},
{0x242a,0x242a,0x7d3f},
{0x242b,0x242b,0x7d5d},
{0x242c,0x242c,0x7d4e},
{0x242d,0x242d,0x7d73},
{0x242e,0x242e,0x7d86},
{0x242f,0x242f,0x7d83},
{0x2430,0x2430,0x7d88},
{0x2431,0x2431,0x7dbe},
{0x2432,0x2432,0x7dba},
{0x2433,0x2433,0x7dcb},
{0x2434,0x2434,0x7dd4},
{0x2435,0x2435,0x7dc4},
{0x2436,0x2436,0x7d9e},
{0x2437,0x2437,0x7dac},
{0x2438,0x2438,0x7db9},
{0x2439,0x2439,0x7da3},
{0x243a,0x243a,0x7db0},
{0x243b,0x243b,0x7dc7},
{0x243c,0x243c,0x7dd9},
{0x243d,0x243d,0x7dd7},
{0x243e,0x243e,0x7df9},
{0x243f,0x243f,0x7df2},
{0x2440,0x2440,0x7e62},
{0x2441,0x2441,0x7de6},
{0x2442,0x2442,0x7df6},
{0x2443,0x2443,0x7df1},
{0x2444,0x2444,0x7e0b},
{0x2445,0x2445,0x7de1},
{0x2446,0x2446,0x7e09},
{0x2447,0x2447,0x7e1d},
{0x2448,0x2448,0x7e1f},
{0x2449,0x2449,0x7e1e},
{0x244a,0x244a,0x7e2d},
{0x244b,0x244b,0x7e0a},
{0x244c,0x244c,0x7e11},
{0x244d,0x244d,0x7e7d},
{0x244e,0x244e,0x7e39},
{0x244f,0x244f,0x7e35},
{0x2450,0x2450,0x7e32},
{0x2451,0x2451,0x7e46},
{0x2452,0x2452,0x7e45},
{0x2453,0x2453,0x7e88},
{0x2454,0x2454,0x7e5a},
{0x2455,0x2455,0x7e52},
{0x2456,0x2456,0x7e6e},
{0x2457,0x2457,0x7e7e},
{0x2458,0x2458,0x7e70},
{0x2459,0x2459,0x7e6f},
{0x245a,0x245a,0x7e98},
{0x245b,0x245b,0x74a3},
{0x245c,0x245c,0x744b},
{0x245d,0x245d,0x74cf},
{0x245e,0x245e,0x980a},
{0x245f,0x245f,0x74bd},
{0x2460,0x2460,0x743f},
{0x2461,0x2461,0x7489},
{0x2462,0x2462,0x74a6},
{0x2463,0x2463,0x74d4},
{0x2464,0x2464,0x74da},
{0x2465,0x2465,0x97d9},
{0x2466,0x2466,0x97de},
{0x2467,0x2467,0x97dc},
{0x2468,0x2468,0x69aa},
{0x2469,0x2469,0x6aea},
{0x246a,0x246a,0x6898},
{0x246b,0x246b,0x68d6},
{0x246c,0x246c,0x6a05},
{0x246d,0x246d,0x689f},
{0x246e,0x246e,0x6adb},
{0x246f,0x246f,0x6af3},
{0x2470,0x2470,0x6ae8},
{0x2471,0x2471,0x6adf},
{0x2472,0x2472,0x6a89},
{0x2473,0x2473,0x690f},
{0x2474,0x2474,0x6a48},
{0x2475,0x2475,0x6968},
{0x2476,0x2476,0x69bf},
{0x2477,0x2477,0x6a3a},
{0x2478,0x2478,0x6a9c},
{0x2479,0x2479,0x6b12},
{0x247a,0x247a,0x6b1e},
{0x247b,0x247b,0x6add},
{0x247c,0x247c,0x69e7},
{0x247d,0x247d,0x6b0f},
{0x247e,0x247e,0x6b16},
{0x247f,0x247f,0x6aec},
{0x2480,0x2480,0x6ada},
{0x2481,0x2481,0x6af8},
{0x2482,0x2482,0x6ab3},
{0x2483,0x2483,0x6ae7},
{0x2484,0x2484,0x6aa3},
{0x2485,0x2485,0x6ad3},
{0x2486,0x2486,0x6ade},
{0x2487,0x2487,0x6ba4},
{0x2488,0x2488,0x6b9e},
{0x2489,0x2489,0x6bae},
{0x248a,0x248a,0x6bab},
{0x248b,0x248b,0x6baf},
{0x248c,0x248c,0x8ed4},
{0x248d,0x248d,0x8edb},
{0x248e,0x248e,0x8ef2},
{0x248f,0x248f,0x8efb},
{0x2490,0x2490,0x8f64},
{0x2491,0x2491,0x8ef9},
{0x2492,0x2492,0x8efc},
{0x2493,0x2493,0x8eeb},
{0x2494,0x2494,0x8ee4},
{0x2495,0x2495,0x8f62},
{0x2496,0x2496,0x8efa},
{0x2497,0x2497,0x8efe},
{0x2498,0x2498,0x8f0a},
{0x2499,0x2499,0x8f07},
{0x249a,0x249a,0x8f05},
{0x249b,0x249b,0x8f12},
{0x249c,0x249c,0x8f26},
{0x249d,0x249e,0x8f1e},
{0x249f,0x249f,0x8f1c},
{0x24a0,0x24a0,0x8f33},
{0x24a1,0x24a1,0x8f46},
{0x24a2,0x24a2,0x8f54},
{0x24a3,0x24a3,0x6214},
{0x24a4,0x24a4,0x6227},
{0x24a5,0x24a5,0x750c},
{0x24a6,0x24a6,0x66c7},
{0x24a7,0x24a7,0x66c4},
{0x24a8,0x24a8,0x6689},
{0x24a9,0x24a9,0x66d6},
{0x24aa,0x24aa,0x8cc1},
{0x24ab,0x24ab,0x8cb0},
{0x24ac,0x24ac,0x8cba},
{0x24ad,0x24ad,0x8cbd},
{0x24ae,0x24ae,0x8d04},
{0x24af,0x24af,0x8cb2},
{0x24b0,0x24b0,0x8cc5},
{0x24b1,0x24b1,0x8d10},
{0x24b2,0x24b2,0x8cd1},
{0x24b3,0x24b3,0x8cda},
{0x24b4,0x24b4,0x8cd5},
{0x24b5,0x24b5,0x8ceb},
{0x24b6,0x24b6,0x8ce7},
{0x24b7,0x24b7,0x8cfb},
{0x24b8,0x24b8,0x8998},
{0x24b9,0x24b9,0x89ac},
{0x24ba,0x24ba,0x89a1},
{0x24bb,0x24bb,0x89bf},
{0x24bc,0x24bc,0x89a6},
{0x24bd,0x24bd,0x89af},
{0x24be,0x24be,0x89b2},
{0x24bf,0x24bf,0x89b7},
{0x24c0,0x24c0,0x6bff},
{0x24c1,0x24c1,0x6c0c},
{0x24c2,0x24c2,0x6c2c},
{0x24c3,0x24c3,0x7258},
{0x24c4,0x24c4,0x6727},
{0x24c5,0x24c5,0x8156},
{0x24c6,0x24c6,0x81da},
{0x24c7,0x24c7,0x811b},
{0x24c8,0x24c8,0x81be},
{0x24c9,0x24c9,0x8161},
{0x24ca,0x24ca,0x81cf},
{0x24cb,0x24cb,0x6b5f},
{0x24cc,0x24cd,0x98ae},
{0x24ce,0x24ce,0x98b6},
{0x24cf,0x24cf,0x98bc},
{0x24d0,0x24d0,0x98c6},
{0x24d1,0x24d1,0x98c8},
{0x24d2,0x24d2,0x8f42},
{0x24d3,0x24d3,0x9f4f},
{0x24d4,0x24d4,0x6595},
{0x24d5,0x24d5,0x716c},
{0x24d6,0x24d6,0x7152},
{0x24d7,0x24d7,0x7197},
{0x24d8,0x24d8,0x71c1},
{0x24d9,0x24d9,0x71dc},
{0x24da,0x24da,0x71fe},
{0x24db,0x24db,0x79b0},
{0x24dc,0x24dc,0x798e},
{0x24dd,0x24dd,0x79aa},
{0x24de,0x24de,0x61df},
{0x24df,0x24df,0x6164},
{0x24e0,0x24e0,0x61e3},
{0x24e1,0x24e1,0x6207},
{0x24e2,0x24e2,0x6fa9},
{0x24e3,0x24e3,0x78ef},
{0x24e4,0x24e4,0x78ad},
{0x24e5,0x24e5,0x7868},
{0x24e6,0x24e6,0x78b8},
{0x24e7,0x24e7,0x792a},
{0x24e8,0x24e8,0x7931},
{0x24e9,0x24e9,0x7864},
{0x24ea,0x24ea,0x78fd},
{0x24eb,0x24eb,0x78e7},
{0x24ec,0x24ec,0x78e3},
{0x24ed,0x24ed,0x9f95},
{0x24ee,0x24ee,0x7798},
{0x24ef,0x24ef,0x775e},
{0x24f0,0x24f0,0x77bc},
{0x24f1,0x24f1,0x7f86},
{0x24f2,0x24f2,0x7f88},
{0x24f3,0x24f5,0x91d2},
{0x24f6,0x24f6,0x91d9},
{0x24f7,0x24f7,0x91d7},
{0x24f8,0x24f8,0x91d5},
{0x24f9,0x24f9,0x91f7},
{0x24fa,0x24fa,0x91e7},
{0x24fb,0x24fb,0x91e4},
{0x24fc,0x24fc,0x9346},
{0x24fd,0x24fd,0x91f5},
{0x24fe,0x24fe,0x91f9},
{0x24ff,0x24ff,0x9208},
{0x2500,0x2500,0x9226},
{0x2501,0x2501,0x9245},
{0x2502,0x2502,0x9211},
{0x2503,0x2503,0x9210},
{0x2504,0x2504,0x9201},
{0x2505,0x2505,0x9227},
{0x2506,0x2506,0x9204},
{0x2507,0x2507,0x9225},
{0x2508,0x2508,0x9200},
{0x2509,0x2509,0x923a},
{0x250a,0x250a,0x9266},
{0x250b,0x250b,0x9237},
{0x250c,0x250c,0x9233},
{0x250d,0x250d,0x9255},
{0x250e,0x250e,0x923d},
{0x250f,0x250f,0x9238},
{0x2510,0x2510,0x925e},
{0x2511,0x2512,0x926c},
{0x2513,0x2513,0x923f},
{0x2514,0x2514,0x9460},
{0x2515,0x2515,0x9230},
{0x2516,0x2516,0x9249},
{0x2517,0x2517,0x9248},
{0x2518,0x2518,0x924d},
{0x2519,0x2519,0x922e},
{0x251a,0x251a,0x9239},
{0x251b,0x251b,0x9438},
{0x251c,0x251c,0x92ac},
{0x251d,0x251d,0x92a0},
{0x251e,0x251e,0x927a},
{0x251f,0x251f,0x92aa},
{0x2520,0x2520,0x92ee},
{0x2521,0x2521,0x92cf},
{0x2522,0x2522,0x9403},
{0x2523,0x2523,0x92e3},
{0x2524,0x2524,0x943a},
{0x2525,0x2525,0x92b1},
{0x2526,0x2526,0x92a6},
{0x2527,0x2527,0x93a7},
{0x2528,0x2528,0x9296},
{0x2529,0x2529,0x92cc},
{0x252a,0x252a,0x92a9},
{0x252b,0x252b,0x93f5},
{0x252c,0x252c,0x9293},
{0x252d,0x252d,0x927f},
{0x252e,0x252e,0x93a9},
{0x252f,0x252f,0x929a},
{0x2530,0x2530,0x931a},
{0x2531,0x2531,0x92ab},
{0x2532,0x2532,0x9283},
{0x2533,0x2533,0x940b},
{0x2534,0x2534,0x92a8},
{0x2535,0x2535,0x92a3},
{0x2536,0x2536,0x9412},
{0x2537,0x2537,0x9338},
{0x2538,0x2538,0x92f1},
{0x2539,0x2539,0x93d7},
{0x253a,0x253a,0x92e5},
{0x253b,0x253b,0x92f0},
{0x253c,0x253c,0x92ef},
{0x253d,0x253d,0x92e8},
{0x253e,0x253e,0x92bc},
{0x253f,0x253f,0x92dd},
{0x2540,0x2540,0x92f6},
{0x2541,0x2542,0x9426},
{0x2543,0x2543,0x92c3},
{0x2544,0x2544,0x92df},
{0x2545,0x2545,0x92e6},
{0x2546,0x2546,0x9312},
{0x2547,0x2547,0x9306},
{0x2548,0x2548,0x9369},
{0x2549,0x2549,0x931b},
{0x254a,0x254a,0x9340},
{0x254b,0x254b,0x9301},
{0x254c,0x254c,0x9315},
{0x254d,0x254d,0x932e},
{0x254e,0x254e,0x9343},
{0x254f,0x2550,0x9307},
{0x2551,0x2551,0x931f},
{0x2552,0x2552,0x9319},
{0x2553,0x2553,0x9365},
{0x2554,0x2554,0x9347},
{0x2555,0x2555,0x9376},
{0x2556,0x2556,0x9354},
{0x2557,0x2557,0x9364},
{0x2558,0x2558,0x93aa},
{0x2559,0x2559,0x9370},
{0x255a,0x255a,0x9384},
{0x255b,0x255b,0x93e4},
{0x255c,0x255c,0x93d8},
{0x255d,0x255d,0x9428},
{0x255e,0x255e,0x9387},
{0x255f,0x255f,0x93cc},
{0x2560,0x2560,0x9398},
{0x2561,0x2561,0x93b8},
{0x2562,0x2562,0x93bf},
{0x2563,0x2563,0x93a6},
{0x2564,0x2564,0x93b0},
{0x2565,0x2565,0x93b5},
{0x2566,0x2566,0x944c},
{0x2567,0x2567,0x93e2},
{0x2568,0x2569,0x93dc},
{0x256a,0x256a,0x93cd},
{0x256b,0x256b,0x93de},
{0x256c,0x256c,0x93c3},
{0x256d,0x256d,0x93c7},
{0x256e,0x256e,0x93d1},
{0x256f,0x256f,0x9414},
{0x2570,0x2570,0x941d},
{0x2571,0x2571,0x93f7},
{0x2572,0x2572,0x9465},
{0x2573,0x2573,0x9413},
{0x2574,0x2574,0x946d},
{0x2575,0x2575,0x9420},
{0x2576,0x2576,0x9479},
{0x2577,0x2577,0x93f9},
{0x2578,0x2578,0x9419},
{0x2579,0x2579,0x944a},
{0x257a,0x257a,0x9432},
{0x257b,0x257b,0x943f},
{0x257c,0x257c,0x9454},
{0x257d,0x257d,0x9463},
{0x257e,0x257e,0x937e},
{0x257f,0x257f,0x7a61},
{0x2580,0x2580,0x9ce9},
{0x2581,0x2581,0x9cf6},
{0x2582,0x2582,0x9d07},
{0x2583,0x2583,0x9d06},
{0x2584,0x2584,0x9d23},
{0x2585,0x2585,0x9d87},
{0x2586,0x2586,0x9e15},
{0x2587,0x2587,0x9d1d},
{0x2588,0x2588,0x9d1f},
{0x2589,0x2589,0x9de5},
{0x258a,0x258a,0x9d2f},
{0x258b,0x258b,0x9dd9},
{0x258c,0x258c,0x9d30},
{0x258d,0x258d,0x9d42},
{0x258e,0x258e,0x9e1e},
{0x258f,0x258f,0x9d53},
{0x2590,0x2590,0x9e1d},
{0x2591,0x2591,0x9d60},
{0x2592,0x2592,0x9d52},
{0x2593,0x2593,0x9df3},
{0x2594,0x2594,0x9d5c},
{0x2595,0x2595,0x9d61},
{0x2596,0x2596,0x9d93},
{0x2597,0x2597,0x9d6a},
{0x2598,0x2598,0x9d6f},
{0x2599,0x2599,0x9d89},
{0x259a,0x259a,0x9d98},
{0x259b,0x259b,0x9d9a},
{0x259c,0x259c,0x9dc0},
{0x259d,0x259d,0x9da5},
{0x259e,0x259e,0x9da9},
{0x259f,0x259f,0x9dc2},
{0x25a0,0x25a0,0x9dbc},
{0x25a1,0x25a1,0x9e1a},
{0x25a2,0x25a2,0x9dd3},
{0x25a3,0x25a3,0x9dda},
{0x25a4,0x25a4,0x9def},
{0x25a5,0x25a5,0x9de6},
{0x25a6,0x25a6,0x9df2},
{0x25a7,0x25a7,0x9df8},
{0x25a8,0x25a8,0x9e0c},
{0x25a9,0x25a9,0x9dfa},
{0x25aa,0x25aa,0x9e1b},
{0x25ab,0x25ab,0x7664},
{0x25ac,0x25ac,0x7658},
{0x25ad,0x25ad,0x7667},
{0x25ae,0x25ae,0x7602},
{0x25af,0x25b0,0x7646},
{0x25b1,0x25b1,0x7649},
{0x25b2,0x25b2,0x761e},
{0x25b3,0x25b3,0x763b},
{0x25b4,0x25b5,0x766d},
{0x25b6,0x25b6,0x7669},
{0x25b7,0x25b7,0x7672},
{0x25b8,0x25b8,0x7ac7},
{0x25b9,0x25b9,0x7ab6},
{0x25ba,0x25ba,0x8960},
{0x25bb,0x25bb,0x8933},
{0x25bc,0x25bc,0x895d},
{0x25bd,0x25bd,0x8947},
{0x25be,0x25be,0x8938},
{0x25bf,0x25bf,0x8964},
{0x25c0,0x25c0,0x76b8},
{0x25c1,0x25c1,0x802e},
{0x25c2,0x25c2,0x802c},
{0x25c3,0x25c3,0x8079},
{0x25c4,0x25c4,0x8075},
{0x25c5,0x25c5,0x9807},
{0x25c6,0x25c7,0x980e},
{0x25c8,0x25c8,0x9821},
{0x25c9,0x25c9,0x981c},
{0x25ca,0x25ca,0x6f41},
{0x25cb,0x25cb,0x9826},
{0x25cc,0x25cc,0x9837},
{0x25cd,0x25cd,0x984e},
{0x25ce,0x25ce,0x9853},
{0x25cf,0x25cf,0x9873},
{0x25d0,0x25d0,0x9862},
{0x25d1,0x25d1,0x9859},
{0x25d2,0x25d2,0x9865},
{0x25d3,0x25d3,0x986c},
{0x25d4,0x25d4,0x9870},
{0x25d5,0x25d5,0x87e3},
{0x25d6,0x25d6,0x8806},
{0x25d7,0x25d7,0x8706},
{0x25d8,0x25d8,0x8823},
{0x25d9,0x25d9,0x87f6},
{0x25da,0x25da,0x86fa},
{0x25db,0x25db,0x87ef},
{0x25dc,0x25dc,0x8784},
{0x25dd,0x25dd,0x8810},
{0x25de,0x25de,0x87c8},
{0x25df,0x25df,0x8811},
{0x25e0,0x25e0,0x87bb},
{0x25e1,0x25e1,0x87ce},
{0x25e2,0x25e2,0x7f4c},
{0x25e3,0x25e3,0x7be4},
{0x25e4,0x25e4,0x7b67},
{0x25e5,0x25e5,0x7c69},
{0x25e6,0x25e6,0x7bf3},
{0x25e7,0x25e7,0x7c00},
{0x25e8,0x25e8,0x7bcb},
{0x25e9,0x25e9,0x7c5c},
{0x25ea,0x25ea,0x7c1e},
{0x25eb,0x25eb,0x7c2b},
{0x25ec,0x25ec,0x7c23},
{0x25ed,0x25ed,0x7c6a},
{0x25ee,0x25ee,0x7c5f},
{0x25ef,0x25ef,0x8264},
{0x25f0,0x25f0,0x826b},
{0x25f1,0x25f1,0x88ca},
{0x25f2,0x25f2,0x7fa5},
{0x25f3,0x25f3,0x7cf2},
{0x25f4,0x25f4,0x7cf6},
{0x25f5,0x25f5,0x7cdd},
{0x25f6,0x25f6,0x7e36},
{0x25f7,0x25f7,0x9ea9},
{0x25f8,0x25f8,0x8db2},
{0x25f9,0x25f9,0x91c5},
{0x25fa,0x25fa,0x91c3},
{0x25fb,0x25fb,0x9e7a},
{0x25fc,0x25fc,0x8e89},
{0x25fd,0x25fd,0x8e4c},
{0x25fe,0x25fe,0x8e92},
{0x25ff,0x25ff,0x8e7a},
{0x2600,0x2600,0x8e55},
{0x2601,0x2601,0x8e9a},
{0x2602,0x2602,0x8e8b},
{0x2603,0x2603,0x8e93},
{0x2604,0x2604,0x8e91},
{0x2605,0x2605,0x8ea1},
{0x2606,0x2606,0x8e63},
{0x2607,0x2607,0x8eaa},
{0x2608,0x2608,0x8ea6},
{0x2609,0x2609,0x89f4},
{0x260a,0x260a,0x89f6},
{0x260b,0x260b,0x975a},
{0x260c,0x260c,0x9742},
{0x260d,0x260d,0x973d},
{0x260e,0x260e,0x9744},
{0x260f,0x260f,0x9f54},
{0x2610,0x2610,0x9f5f},
{0x2611,0x2611,0x9f59},
{0x2612,0x2612,0x9f60},
{0x2613,0x2613,0x9f5c},
{0x2614,0x2614,0x9f66},
{0x2615,0x2615,0x9f6c},
{0x2616,0x2616,0x9f6a},
{0x2617,0x2617,0x9f77},
{0x2618,0x2618,0x9efd},
{0x2619,0x2619,0x9eff},
{0x261a,0x261a,0x9f09},
{0x261b,0x261b,0x8b8e},
{0x261c,0x261c,0x947e},
{0x261d,0x261d,0x93e8},
{0x261e,0x261e,0x9b77},
{0x261f,0x261f,0x9b74},
{0x2620,0x2620,0x9b81},
{0x2621,0x2621,0x9b83},
{0x2622,0x2622,0x9b8e},
{0x2623,0x2623,0x9c78},
{0x2624,0x2624,0x7a4c},
{0x2625,0x2625,0x9b92},
{0x2626,0x2626,0x9c5f},
{0x2627,0x2627,0x9b90},
{0x2628,0x2628,0x9bad},
{0x2629,0x2629,0x9b9a},
{0x262a,0x262a,0x9baa},
{0x262b,0x262b,0x9b9e},
{0x262c,0x262c,0x9c6d},
{0x262d,0x262d,0x9bab},
{0x262e,0x262e,0x9b9d},
{0x262f,0x262f,0x9c58},
{0x2630,0x2630,0x9bc1},
{0x2631,0x2631,0x9c7a},
{0x2632,0x2632,0x9c31},
{0x2633,0x2633,0x9c39},
{0x2634,0x2634,0x9c23},
{0x2635,0x2635,0x9c37},
{0x2636,0x2636,0x9bc0},
{0x2637,0x2637,0x9bca},
{0x2638,0x2638,0x9bc7},
{0x2639,0x2639,0x9bfd},
{0x263a,0x263a,0x9bd6},
{0x263b,0x263c,0x9bea},
{0x263d,0x263d,0x9be1},
{0x263e,0x263e,0x9be4},
{0x263f,0x263f,0x9be7},
{0x2640,0x2640,0x9bdd},
{0x2641,0x2641,0x9be2},
{0x2642,0x2642,0x9bf0},
{0x2643,0x2643,0x9bdb},
{0x2644,0x2644,0x9bf4},
{0x2645,0x2645,0x9bd4},
{0x2646,0x2646,0x9c5d},
{0x2647,0x2647,0x9c08},
{0x2648,0x2648,0x9c10},
{0x2649,0x2649,0x9c0d},
{0x264a,0x264a,0x9c12},
{0x264b,0x264b,0x9c09},
{0x264c,0x264c,0x9bff},
{0x264d,0x264d,0x9c20},
{0x264e,0x264e,0x9c32},
{0x264f,0x264f,0x9c2d},
{0x2650,0x2650,0x9c28},
{0x2651,0x2651,0x9c25},
{0x2652,0x2652,0x9c29},
{0x2653,0x2653,0x9c33},
{0x2654,0x2654,0x9c3e},
{0x2655,0x2655,0x9c48},
{0x2656,0x2656,0x9c3b},
{0x2657,0x2657,0x9c35},
{0x2658,0x2658,0x9c45},
{0x2659,0x2659,0x9c56},
{0x265a,0x265a,0x9c54},
{0x265b,0x265b,0x9c52},
{0x265c,0x265c,0x9c67},
{0x265d,0x265d,0x97c3},
{0x265e,0x265e,0x97bd},
{0x265f,0x265f,0x97c9},
{0x2660,0x2660,0x9dbb},
{0x2661,0x2661,0x9acf},
{0x2662,0x2662,0x9ad6},
{0x2663,0x2663,0x9ad5},
{0x2664,0x2664,0x9b58},
{0x2665,0x2665,0x9b4e},
{0x2666,0x2666,0x9957},
{0x2667,0x2667,0x995c},
{0x2668,0x2668,0x9b22},
{0x2669,0x2669,0x9ef7},
{0x266a,0x266a,0x9ef2},
{0x266b,0x266b,0x896c},
{0x266c,0x266c,0x95c6},
{0x266d,0x266d,0x9336},
{0x266e,0x266e,0x5f46},
{0x266f,0x266f,0x8514},
{0x2670,0x2670,0x7e94},
{0x2671,0x2671,0x9f63},
{0x2672,0x2672,0x5679},
{0x2673,0x2673,0x9f15},
{0x2674,0x2674,0x5641},
{0x2675,0x2675,0x9aee},
{0x2676,0x2676,0x8907},
{0x2677,0x2677,0x7a40},
{0x2678,0x2678,0x98b3},
{0x2679,0x2679,0x95a4},
{0x267a,0x267a,0x9b0d},
{0x267b,0x267b,0x8ff4},
{0x267c,0x267c,0x5f59},
{0x267d,0x267d,0x7a6b},
{0x267e,0x267e,0x98e2},
{0x267f,0x267f,0x50a2},
{0x2680,0x2680,0x8591},
{0x2681,0x2681,0x5118},
{0x2682,0x2682,0x6372},
{0x2683,0x2683,0x524b},
{0x2684,0x2684,0x774f},
{0x2685,0x2685,0x7e8d},
{0x2686,0x2686,0x66c6},
{0x2687,0x2687,0x77ad},
{0x2688,0x2688,0x9e75},
{0x2689,0x2689,0x56c9},
{0x268a,0x268a,0x9ef4},
{0x268b,0x268b,0x6fdb},
{0x268c,0x268c,0x61de},
{0x268d,0x268d,0x77c7},
{0x268e,0x268e,0x7030},
{0x268f,0x268f,0x9eb5},
{0x2690,0x2690,0x884a},
{0x2691,0x2691,0x95e2},
{0x2692,0x2692,0x97c6},
{0x2693,0x2693,0x7c64},
{0x2694,0x2694,0x7e34},
{0x2695,0x2695,0x97a6},
{0x2696,0x2696,0x9eaf},
{0x2697,0x2697,0x56cc},
{0x2698,0x2698,0x98b1},
{0x2699,0x2699,0x6aaf},
{0x269a,0x269a,0x7f4e},
{0x269b,0x269b,0x7cf0},
{0x269c,0x269c,0x4fc2},
{0x269d,0x269d,0x7e6b},
{0x269e,0x269e,0x9e79},
{0x269f,0x269f,0x56ae},
{0x26a0,0x26a0,0x9b1a},
{0x26a1,0x26a1,0x846f},
{0x26a2,0x26a2,0x79a6},
{0x26a3,0x26a3,0x7c72},
{0x26a4,0x26a4,0x9ad2},
{0x26a5,0x26a5,0x96bb},
{0x26a6,0x26a6,0x7dfb},
{0x26a7,0x26a7,0x88fd},
{0x26a8,0x26a8,0x7843},
{0x26a9,0x26b2,0x2170},
{0x26b3,0x26b4,0x2ca},
{0x26b5,0x26b5,0x2d9},
{0x26b6,0x26b6,0x2013},
{0x26b7,0x26b7,0x2015},
{0x26b8,0x26b8,0x2025},
{0x26b9,0x26b9,0x2035},
{0x26ba,0x26ba,0x2105},
{0x26bb,0x26bb,0x2109},
{0x26bc,0x26bf,0x2196},
{0x26c0,0x26c0,0x2215},
{0x26c1,0x26c1,0x221f},
{0x26c2,0x26c2,0x2223},
{0x26c3,0x26c3,0x2252},
{0x26c4,0x26c5,0x2266},
{0x26c6,0x26c6,0x22bf},
{0x26c7,0x26ea,0x2550},
{0x26eb,0x26f9,0x2581},
{0x26fa,0x26fc,0x2593},
{0x26fd,0x26fe,0x25bc},
{0x26ff,0x2702,0x25e2},
{0x2703,0x2703,0x2609},
{0x2704,0x2704,0x2295},
{0x2705,0x2705,0x3012},
{0x2706,0x2707,0x301d},
{0x2708,0x2710,0x3021},
{0x2711,0x2711,0x32a3},
{0x2712,0x2713,0x338e},
{0x2714,0x2716,0x339c},
{0x2717,0x2717,0x33a1},
{0x2718,0x2718,0x33c4},
{0x2719,0x2719,0x33ce},
{0x271a,0x271b,0x33d1},
{0x271c,0x271c,0x33d5},
{0x271d,0x271d,0xfe30},
{0x271e,0x271e,0xffe2},
{0x271f,0x271f,0xffe4},
{0x2720,0x2720,0x2121},
{0x2721,0x2721,0x3231},
{0x2722,0x2722,0x2010},
{0x2723,0x2723,0x30fc},
{0x2724,0x2725,0x309b},
{0x2726,0x2727,0x30fd},
{0x2728,0x2728,0x3006},
{0x2729,0x272a,0x309d},
{0x272b,0x2734,0xfe49},
{0x2735,0x2738,0xfe54},
{0x2739,0x2746,0xfe59},
{0x2747,0x274a,0xfe68},
{0x274b,0x274b,0x303e},
{0x274c,0x2757,0x2ff0},
{0x2758,0x2758,0x4e02},
{0x2759,0x275b,0x4e04},
{0x275c,0x275c,0x4e0f},
{0x275d,0x275d,0x4e12},
{0x275e,0x275e,0x4e17},
{0x275f,0x2761,0x4e1f},
{0x2762,0x2762,0x4e23},
{0x2763,0x2763,0x4e26},
{0x2764,0x2764,0x4e29},
{0x2765,0x2766,0x4e2e},
{0x2767,0x2767,0x4e31},
{0x2768,0x2768,0x4e33},
{0x2769,0x2769,0x4e35},
{0x276a,0x276a,0x4e37},
{0x276b,0x276b,0x4e3c},
{0x276c,0x276e,0x4e40},
{0x276f,0x276f,0x4e44},
{0x2770,0x2770,0x4e46},
{0x2771,0x2771,0x4e4a},
{0x2772,0x2772,0x4e51},
{0x2773,0x2773,0x4e55},
{0x2774,0x2774,0x4e57},
{0x2775,0x2776,0x4e5a},
{0x2777,0x277a,0x4e62},
{0x277b,0x277c,0x4e67},
{0x277d,0x2782,0x4e6a},
{0x2783,0x2783,0x4e72},
{0x2784,0x278d,0x4e74},
{0x278e,0x2790,0x4e7f},
{0x2791,0x2793,0x4e83},
{0x2794,0x2794,0x4e87},
{0x2795,0x2795,0x4e8a},
{0x2796,0x2796,0x4e90},
{0x2797,0x2798,0x4e96},
{0x2799,0x2799,0x4e99},
{0x279a,0x279b,0x4e9c},
{0x279c,0x279c,0x4ea3},
{0x279d,0x279d,0x4eaa},
{0x279e,0x27a0,0x4eaf},
{0x27a1,0x27a1,0x4eb4},
{0x27a2,0x27a5,0x4eb6},
{0x27a6,0x27a8,0x4ebc},
{0x27a9,0x27a9,0x4ec8},
{0x27aa,0x27aa,0x4ecc},
{0x27ab,0x27ac,0x4ecf},
{0x27ad,0x27ad,0x4ed2},
{0x27ae,0x27b0,0x4eda},
{0x27b1,0x27b1,0x4ee0},
{0x27b2,0x27b2,0x4ee2},
{0x27b3,0x27b4,0x4ee6},
{0x27b5,0x27b5,0x4ee9},
{0x27b6,0x27b8,0x4eed},
{0x27b9,0x27b9,0x4ef1},
{0x27ba,0x27ba,0x4ef4},
{0x27bb,0x27bd,0x4ef8},
{0x27be,0x27be,0x4efc},
{0x27bf,0x27bf,0x4efe},
{0x27c0,0x27c0,0x4f00},
{0x27c1,0x27c7,0x4f02},
{0x27c8,0x27c9,0x4f0b},
{0x27ca,0x27ce,0x4f12},
{0x27cf,0x27d0,0x4f1c},
{0x27d1,0x27d1,0x4f21},
{0x27d2,0x27d2,0x4f23},
{0x27d3,0x27d4,0x4f28},
{0x27d5,0x27d7,0x4f2c},
{0x27d8,0x27d8,0x4f31},
{0x27d9,0x27d9,0x4f33},
{0x27da,0x27da,0x4f35},
{0x27db,0x27db,0x4f37},
{0x27dc,0x27dc,0x4f39},
{0x27dd,0x27dd,0x4f3b},
{0x27de,0x27e2,0x4f3e},
{0x27e3,0x27e4,0x4f44},
{0x27e5,0x27ea,0x4f47},
{0x27eb,0x27eb,0x4f52},
{0x27ec,0x27ec,0x4f54},
{0x27ed,0x27ed,0x4f56},
{0x27ee,0x27ef,0x4f61},
{0x27f0,0x27f0,0x4f66},
{0x27f1,0x27f1,0x4f68},
{0x27f2,0x27f3,0x4f6a},
{0x27f4,0x27f5,0x4f6d},
{0x27f6,0x27f7,0x4f71},
{0x27f8,0x27f8,0x4f75},
{0x27f9,0x27fc,0x4f77},
{0x27fd,0x27fd,0x4f7d},
{0x27fe,0x2800,0x4f80},
{0x2801,0x2801,0x4f85},
{0x2802,0x2802,0x4f87},
{0x2803,0x2803,0x4f8a},
{0x2804,0x2804,0x4f8c},
{0x2805,0x2805,0x4f8e},
{0x2806,0x2806,0x4f90},
{0x2807,0x2808,0x4f92},
{0x2809,0x2809,0x4f95},
{0x280a,0x280c,0x4f98},
{0x280d,0x280d,0x4f9c},
{0x280e,0x280f,0x4f9e},
{0x2810,0x2811,0x4fa1},
{0x2812,0x2812,0x4fa4},
{0x2813,0x2813,0x4fab},
{0x2814,0x2814,0x4fad},
{0x2815,0x2819,0x4fb0},
{0x281a,0x2822,0x4fb6},
{0x2823,0x2824,0x4fc0},
{0x2825,0x2828,0x4fc6},
{0x2829,0x282b,0x4fcb},
{0x282c,0x2830,0x4fd2},
{0x2831,0x2831,0x4fd9},
{0x2832,0x2832,0x4fdb},
{0x2833,0x2833,0x4fe2},
{0x2834,0x2835,0x4fe4},
{0x2836,0x2836,0x4fe7},
{0x2837,0x2838,0x4feb},
{0x2839,0x2839,0x4ff0},
{0x283a,0x283a,0x4ff2},
{0x283b,0x283e,0x4ff4},
{0x283f,0x283f,0x4ff9},
{0x2840,0x2842,0x4ffb},
{0x2843,0x2843,0x4fff},
{0x2844,0x2848,0x5001},
{0x2849,0x284a,0x5007},
{0x284b,0x284b,0x500a},
{0x284c,0x284c,0x500e},
{0x284d,0x284d,0x5010},
{0x284e,0x284e,0x5013},
{0x284f,0x2851,0x5015},
{0x2852,0x2852,0x501b},
{0x2853,0x2854,0x501d},
{0x2855,0x2855,0x5020},
{0x2856,0x2858,0x5022},
{0x2859,0x2859,0x5027},
{0x285a,0x2864,0x502f},
{0x2865,0x2865,0x503b},
{0x2866,0x2866,0x503d},
{0x2867,0x286a,0x503f},
{0x286b,0x286d,0x5044},
{0x286e,0x286f,0x504a},
{0x2870,0x2870,0x504d},
{0x2871,0x2875,0x5050},
{0x2876,0x2879,0x5056},
{0x287a,0x287a,0x505b},
{0x287b,0x2882,0x505d},
{0x2883,0x2888,0x5066},
{0x2889,0x288f,0x506d},
{0x2890,0x2892,0x5078},
{0x2893,0x2894,0x507c},
{0x2895,0x2898,0x5081},
{0x2899,0x289a,0x5086},
{0x289b,0x289e,0x5089},
{0x289f,0x28a6,0x508e},
{0x28a7,0x28a7,0x5097},
{0x28a8,0x28af,0x509a},
{0x28b0,0x28b0,0x50a4},
{0x28b1,0x28b1,0x50a6},
{0x28b2,0x28b3,0x50aa},
{0x28b4,0x28b7,0x50ae},
{0x28b8,0x28b8,0x50b6},
{0x28b9,0x28ba,0x50b8},
{0x28bb,0x28bc,0x50bc},
{0x28bd,0x28bf,0x50bf},
{0x28c0,0x28c1,0x50c3},
{0x28c2,0x28c4,0x50c6},
{0x28c5,0x28c9,0x50ca},
{0x28ca,0x28ca,0x50d0},
{0x28cb,0x28cd,0x50d2},
{0x28ce,0x28d0,0x50d7},
{0x28d1,0x28d3,0x50db},
{0x28d4,0x28d9,0x50df},
{0x28da,0x28dc,0x50e9},
{0x28dd,0x28e0,0x50ef},
{0x28e1,0x28e1,0x50f4},
{0x28e2,0x28e4,0x50f6},
{0x28e5,0x28e5,0x50fa},
{0x28e6,0x28e9,0x50fc},
{0x28ea,0x28ea,0x5101},
{0x28eb,0x28eb,0x5103},
{0x28ec,0x28ec,0x5105},
{0x28ed,0x28ed,0x510a},
{0x28ee,0x28f1,0x510c},
{0x28f2,0x28f2,0x5111},
{0x28f3,0x28f3,0x5113},
{0x28f4,0x28f5,0x5116},
{0x28f6,0x28fb,0x5119},
{0x28fc,0x28fc,0x5120},
{0x28fd,0x2904,0x5122},
{0x2905,0x290b,0x512b},
{0x290c,0x290f,0x5133},
{0x2910,0x2911,0x5138},
{0x2912,0x2913,0x513d},
{0x2914,0x2914,0x5142},
{0x2915,0x2915,0x5147},
{0x2916,0x2916,0x514a},
{0x2917,0x2917,0x514c},
{0x2918,0x291a,0x514e},
{0x291b,0x291b,0x5153},
{0x291c,0x291e,0x5157},
{0x291f,0x291f,0x515b},
{0x2920,0x2924,0x515d},
{0x2925,0x2926,0x5163},
{0x2927,0x2928,0x5166},
{0x2929,0x2929,0x516a},
{0x292a,0x292a,0x516f},
{0x292b,0x292b,0x5172},
{0x292c,0x292c,0x517a},
{0x292d,0x292e,0x517e},
{0x292f,0x2930,0x5183},
{0x2931,0x2932,0x5186},
{0x2933,0x2934,0x518a},
{0x2935,0x2938,0x518e},
{0x2939,0x293a,0x5193},
{0x293b,0x293b,0x5198},
{0x293c,0x293c,0x519a},
{0x293d,0x293f,0x519d},
{0x2940,0x2940,0x51a1},
{0x2941,0x2941,0x51a3},
{0x2942,0x2946,0x51a6},
{0x2947,0x2948,0x51ad},
{0x2949,0x2949,0x51b4},
{0x294a,0x294c,0x51b8},
{0x294d,0x294e,0x51be},
{0x294f,0x2951,0x51c1},
{0x2952,0x2952,0x51c5},
{0x2953,0x2953,0x51c8},
{0x2954,0x2954,0x51ca},
{0x2955,0x2955,0x51ce},
{0x2956,0x2956,0x51d0},
{0x2957,0x295f,0x51d2},
{0x2960,0x2960,0x51dc},
{0x2961,0x2962,0x51de},
{0x2963,0x2964,0x51e2},
{0x2965,0x296a,0x51e5},
{0x296b,0x296b,0x51ec},
{0x296c,0x296c,0x51ee},
{0x296d,0x296d,0x51f2},
{0x296e,0x296e,0x51f4},
{0x296f,0x296f,0x51f7},
{0x2970,0x2970,0x51fe},
{0x2971,0x2972,0x5204},
{0x2973,0x2973,0x5209},
{0x2974,0x2975,0x520b},
{0x2976,0x2977,0x520f},
{0x2978,0x297a,0x5213},
{0x297b,0x297b,0x521c},
{0x297c,0x297d,0x521e},
{0x297e,0x2980,0x5221},
{0x2981,0x2983,0x5225},
{0x2984,0x2984,0x522a},
{0x2985,0x2985,0x522c},
{0x2986,0x2986,0x522f},
{0x2987,0x2988,0x5231},
{0x2989,0x298a,0x5234},
{0x298b,0x298b,0x523c},
{0x298c,0x298c,0x523e},
{0x298d,0x298e,0x5245},
{0x298f,0x2990,0x5248},
{0x2991,0x2992,0x524e},
{0x2993,0x2994,0x5252},
{0x2995,0x2995,0x5255},
{0x2996,0x2999,0x5257},
{0x299a,0x299a,0x525d},
{0x299b,0x299c,0x525f},
{0x299d,0x299f,0x5262},
{0x29a0,0x29a0,0x5266},
{0x29a1,0x29a1,0x5268},
{0x29a2,0x29a4,0x526b},
{0x29a5,0x29a6,0x5270},
{0x29a7,0x29a7,0x5273},
{0x29a8,0x29ae,0x5276},
{0x29af,0x29af,0x527e},
{0x29b0,0x29b0,0x5280},
{0x29b1,0x29b3,0x5284},
{0x29b4,0x29b4,0x528b},
{0x29b5,0x29b6,0x528e},
{0x29b7,0x29b7,0x5292},
{0x29b8,0x29be,0x5294},
{0x29bf,0x29bf,0x529c},
{0x29c0,0x29c3,0x52a4},
{0x29c4,0x29c6,0x52ae},
{0x29c7,0x29d0,0x52b4},
{0x29d1,0x29d1,0x52c0},
{0x29d2,0x29d2,0x52c2},
{0x29d3,0x29d5,0x52c4},
{0x29d6,0x29d6,0x52c8},
{0x29d7,0x29d7,0x52ca},
{0x29d8,0x29db,0x52cc},
{0x29dc,0x29dc,0x52d1},
{0x29dd,0x29de,0x52d3},
{0x29df,0x29df,0x52d7},
{0x29e0,0x29e0,0x52da},
{0x29e1,0x29e1,0x52dc},
{0x29e2,0x29e3,0x52e0},
{0x29e4,0x29e4,0x52e3},
{0x29e5,0x29ef,0x52e5},
{0x29f0,0x29f2,0x52f2},
{0x29f3,0x29f4,0x52f6},
{0x29f5,0x29f7,0x52fb},
{0x29f8,0x29fb,0x5301},
{0x29fc,0x29fc,0x5307},
{0x29fd,0x2a00,0x5309},
{0x2a01,0x2a01,0x530e},
{0x2a02,0x2a05,0x5311},
{0x2a06,0x2a06,0x5318},
{0x2a07,0x2a08,0x531b},
{0x2a09,0x2a0a,0x531e},
{0x2a0b,0x2a0b,0x5322},
{0x2a0c,0x2a0d,0x5324},
{0x2a0e,0x2a10,0x5327},
{0x2a11,0x2a12,0x532b},
{0x2a13,0x2a13,0x5330},
{0x2a14,0x2a1a,0x5332},
{0x2a1b,0x2a1c,0x533c},
{0x2a1d,0x2a1d,0x5342},
{0x2a1e,0x2a1e,0x5344},
{0x2a1f,0x2a1f,0x5346},
{0x2a20,0x2a22,0x534b},
{0x2a23,0x2a23,0x5350},
{0x2a24,0x2a25,0x5358},
{0x2a26,0x2a26,0x535b},
{0x2a27,0x2a27,0x535d},
{0x2a28,0x2a28,0x5365},
{0x2a29,0x2a29,0x5368},
{0x2a2a,0x2a2a,0x536a},
{0x2a2b,0x2a2c,0x536c},
{0x2a2d,0x2a2d,0x5372},
{0x2a2e,0x2a2e,0x5376},
{0x2a2f,0x2a2f,0x5379},
{0x2a30,0x2a33,0x537b},
{0x2a34,0x2a35,0x5380},
{0x2a36,0x2a36,0x5383},
{0x2a37,0x2a38,0x5387},
{0x2a39,0x2a39,0x538a},
{0x2a3a,0x2a40,0x538e},
{0x2a41,0x2a42,0x5396},
{0x2a43,0x2a44,0x539b},
{0x2a45,0x2a45,0x539e},
{0x2a46,0x2a46,0x53a1},
{0x2a47,0x2a47,0x53a4},
{0x2a48,0x2a48,0x53a7},
{0x2a49,0x2a4b,0x53aa},
{0x2a4c,0x2a4e,0x53af},
{0x2a4f,0x2a4f,0x53b3},
{0x2a50,0x2a50,0x53b5},
{0x2a51,0x2a54,0x53b7},
{0x2a55,0x2a57,0x53bc},
{0x2a58,0x2a58,0x53c0},
{0x2a59,0x2a5c,0x53c4},
{0x2a5d,0x2a5f,0x53ce},
{0x2a60,0x2a61,0x53d2},
{0x2a62,0x2a62,0x53d5},
{0x2a63,0x2a63,0x53da},
{0x2a64,0x2a66,0x53dc},
{0x2a67,0x2a67,0x53e1},
{0x2a68,0x2a68,0x53e7},
{0x2a69,0x2a69,0x53f4},
{0x2a6a,0x2a6a,0x53fa},
{0x2a6b,0x2a6d,0x53fe},
{0x2a6e,0x2a6e,0x5402},
{0x2a6f,0x2a6f,0x5405},
{0x2a70,0x2a70,0x5407},
{0x2a71,0x2a71,0x540b},
{0x2a72,0x2a72,0x5414},
{0x2a73,0x2a75,0x5418},
{0x2a76,0x2a76,0x541c},
{0x2a77,0x2a77,0x5422},
{0x2a78,0x2a79,0x5424},
{0x2a7a,0x2a7a,0x542a},
{0x2a7b,0x2a7b,0x5430},
{0x2a7c,0x2a7c,0x5433},
{0x2a7d,0x2a7e,0x5436},
{0x2a7f,0x2a7f,0x543a},
{0x2a80,0x2a80,0x543d},
{0x2a81,0x2a81,0x543f},
{0x2a82,0x2a83,0x5441},
{0x2a84,0x2a85,0x5444},
{0x2a86,0x2a86,0x5447},
{0x2a87,0x2a87,0x5449},
{0x2a88,0x2a8b,0x544c},
{0x2a8c,0x2a8c,0x5451},
{0x2a8d,0x2a8d,0x545a},
{0x2a8e,0x2a92,0x545d},
{0x2a93,0x2a93,0x5463},
{0x2a94,0x2a94,0x5465},
{0x2a95,0x2a95,0x5467},
{0x2a96,0x2a9d,0x5469},
{0x2a9e,0x2a9e,0x5474},
{0x2a9f,0x2aa0,0x5479},
{0x2aa1,0x2aa2,0x547e},
{0x2aa3,0x2aa3,0x5481},
{0x2aa4,0x2aa4,0x5483},
{0x2aa5,0x2aa5,0x5485},
{0x2aa6,0x2aa9,0x5487},
{0x2aaa,0x2aaa,0x548d},
{0x2aab,0x2aab,0x5491},
{0x2aac,0x2aac,0x5493},
{0x2aad,0x2aae,0x5497},
{0x2aaf,0x2aaf,0x549c},
{0x2ab0,0x2ab4,0x549e},
{0x2ab5,0x2ab5,0x54a5},
{0x2ab6,0x2ab6,0x54ae},
{0x2ab7,0x2ab7,0x54b0},
{0x2ab8,0x2ab8,0x54b2},
{0x2ab9,0x2abb,0x54b5},
{0x2abc,0x2abd,0x54b9},
{0x2abe,0x2abe,0x54be},
{0x2abf,0x2abf,0x54c3},
{0x2ac0,0x2ac0,0x54c5},
{0x2ac1,0x2ac2,0x54ca},
{0x2ac3,0x2ac3,0x54d6},
{0x2ac4,0x2ac4,0x54d8},
{0x2ac5,0x2ac5,0x54db},
{0x2ac6,0x2ac6,0x54e0},
{0x2ac7,0x2ac9,0x54e2},
{0x2aca,0x2acb,0x54eb},
{0x2acc,0x2ace,0x54ef},
{0x2acf,0x2ad4,0x54f4},
{0x2ad5,0x2ad5,0x54fb},
{0x2ad6,0x2ad6,0x54fe},
{0x2ad7,0x2ad7,0x5500},
{0x2ad8,0x2ad9,0x5502},
{0x2ada,0x2ada,0x5505},
{0x2adb,0x2adb,0x5508},
{0x2adc,0x2ae0,0x550a},
{0x2ae1,0x2ae2,0x5512},
{0x2ae3,0x2ae8,0x5515},
{0x2ae9,0x2aec,0x551c},
{0x2aed,0x2aed,0x5521},
{0x2aee,0x2aef,0x5525},
{0x2af0,0x2af1,0x5528},
{0x2af2,0x2af2,0x552b},
{0x2af3,0x2af3,0x552d},
{0x2af4,0x2af4,0x5532},
{0x2af5,0x2af7,0x5534},
{0x2af8,0x2afb,0x5538},
{0x2afc,0x2afc,0x553d},
{0x2afd,0x2afd,0x5540},
{0x2afe,0x2afe,0x5542},
{0x2aff,0x2aff,0x5545},
{0x2b00,0x2b01,0x5547},
{0x2b02,0x2b05,0x554b},
{0x2b06,0x2b07,0x5551},
{0x2b08,0x2b08,0x5554},
{0x2b09,0x2b0d,0x5557},
{0x2b0e,0x2b0e,0x555d},
{0x2b0f,0x2b10,0x555f},
{0x2b11,0x2b12,0x5562},
{0x2b13,0x2b14,0x5568},
{0x2b15,0x2b15,0x556b},
{0x2b16,0x2b1b,0x556f},
{0x2b1c,0x2b1d,0x5579},
{0x2b1e,0x2b1e,0x557d},
{0x2b1f,0x2b1f,0x557f},
{0x2b20,0x2b21,0x5585},
{0x2b22,0x2b24,0x558c},
{0x2b25,0x2b25,0x5590},
{0x2b26,0x2b27,0x5592},
{0x2b28,0x2b2a,0x5595},
{0x2b2b,0x2b2c,0x559a},
{0x2b2d,0x2b2d,0x559e},
{0x2b2e,0x2b34,0x55a0},
{0x2b35,0x2b36,0x55a8},
{0x2b37,0x2b37,0x55ab},
{0x2b38,0x2b38,0x55ad},
{0x2b39,0x2b3a,0x55af},
{0x2b3b,0x2b3b,0x55b4},
{0x2b3c,0x2b3c,0x55b6},
{0x2b3d,0x2b3d,0x55b8},
{0x2b3e,0x2b3e,0x55ba},
{0x2b3f,0x2b3f,0x55bc},
{0x2b40,0x2b44,0x55bf},
{0x2b45,0x2b45,0x55c8},
{0x2b46,0x2b47,0x55ca},
{0x2b48,0x2b49,0x55cf},
{0x2b4a,0x2b4a,0x55d5},
{0x2b4b,0x2b4d,0x55d7},
{0x2b4e,0x2b4e,0x55db},
{0x2b4f,0x2b4f,0x55de},
{0x2b50,0x2b50,0x55e0},
{0x2b51,0x2b51,0x55e2},
{0x2b52,0x2b52,0x55e7},
{0x2b53,0x2b54,0x55ed},
{0x2b55,0x2b56,0x55f0},
{0x2b57,0x2b57,0x55f4},
{0x2b58,0x2b5c,0x55f8},
{0x2b5d,0x2b5d,0x55ff},
{0x2b5e,0x2b61,0x5602},
{0x2b62,0x2b62,0x5607},
{0x2b63,0x2b64,0x560a},
{0x2b65,0x2b68,0x5610},
{0x2b69,0x2b69,0x5615},
{0x2b6a,0x2b6b,0x5619},
{0x2b6c,0x2b6c,0x561d},
{0x2b6d,0x2b6f,0x5620},
{0x2b70,0x2b71,0x5625},
{0x2b72,0x2b72,0x5628},
{0x2b73,0x2b74,0x562a},
{0x2b75,0x2b75,0x5633},
{0x2b76,0x2b76,0x5637},
{0x2b77,0x2b77,0x563a},
{0x2b78,0x2b7a,0x563c},
{0x2b7b,0x2b7b,0x5640},
{0x2b7c,0x2b85,0x5642},
{0x2b86,0x2b8a,0x564f},
{0x2b8b,0x2b8c,0x5655},
{0x2b8d,0x2b8e,0x565a},
{0x2b8f,0x2b90,0x565e},
{0x2b91,0x2b91,0x5661},
{0x2b92,0x2b92,0x5663},
{0x2b93,0x2b93,0x5667},
{0x2b94,0x2b95,0x566d},
{0x2b96,0x2b96,0x5670},
{0x2b97,0x2b97,0x5673},
{0x2b98,0x2b98,0x5675},
{0x2b99,0x2b99,0x5677},
{0x2b9a,0x2b9a,0x567a},
{0x2b9b,0x2b9d,0x567d},
{0x2b9e,0x2ba1,0x5681},
{0x2ba2,0x2ba5,0x5688},
{0x2ba6,0x2ba6,0x568d},
{0x2ba7,0x2ba9,0x5690},
{0x2baa,0x2baa,0x5694},
{0x2bab,0x2bad,0x5696},
{0x2bae,0x2bb6,0x569a},
{0x2bb7,0x2bb8,0x56a4},
{0x2bb9,0x2bb9,0x56a7},
{0x2bba,0x2bbe,0x56a9},
{0x2bbf,0x2bc1,0x56b0},
{0x2bc2,0x2bc2,0x56b5},
{0x2bc3,0x2bc6,0x56b8},
{0x2bc7,0x2bc9,0x56bd},
{0x2bca,0x2bcb,0x56c3},
{0x2bcc,0x2bcd,0x56c6},
{0x2bce,0x2bce,0x56cb},
{0x2bcf,0x2bd2,0x56cd},
{0x2bd3,0x2bd4,0x56d2},
{0x2bd5,0x2bd6,0x56d5},
{0x2bd7,0x2bd8,0x56d8},
{0x2bd9,0x2bd9,0x56dc},
{0x2bda,0x2bda,0x56e3},
{0x2bdb,0x2be0,0x56e5},
{0x2be1,0x2be1,0x56ec},
{0x2be2,0x2be3,0x56ee},
{0x2be4,0x2be5,0x56f2},
{0x2be6,0x2be8,0x56f6},
{0x2be9,0x2bea,0x56fb},
{0x2beb,0x2bed,0x5700},
{0x2bee,0x2bee,0x5705},
{0x2bef,0x2bef,0x570c},
{0x2bf0,0x2bf3,0x570e},
{0x2bf4,0x2bf5,0x5714},
{0x2bf6,0x2bf6,0x5717},
{0x2bf7,0x2bf9,0x5719},
{0x2bfa,0x2bfb,0x571d},
{0x2bfc,0x2bfe,0x5720},
{0x2bff,0x2c02,0x5724},
{0x2c03,0x2c03,0x572b},
{0x2c04,0x2c05,0x5731},
{0x2c06,0x2c0a,0x5734},
{0x2c0b,0x2c0c,0x573c},
{0x2c0d,0x2c0d,0x573f},
{0x2c0e,0x2c0e,0x5741},
{0x2c0f,0x2c12,0x5743},
{0x2c13,0x2c14,0x5748},
{0x2c15,0x2c15,0x574b},
{0x2c16,0x2c1a,0x5752},
{0x2c1b,0x2c1c,0x5758},
{0x2c1d,0x2c1e,0x5762},
{0x2c1f,0x2c1f,0x5765},
{0x2c20,0x2c20,0x5767},
{0x2c21,0x2c21,0x576c},
{0x2c22,0x2c22,0x576e},
{0x2c23,0x2c25,0x5770},
{0x2c26,0x2c27,0x5774},
{0x2c28,0x2c2a,0x5778},
{0x2c2b,0x2c2f,0x577d},
{0x2c30,0x2c33,0x5787},
{0x2c34,0x2c38,0x578d},
{0x2c39,0x2c3f,0x5794},
{0x2c40,0x2c43,0x579c},
{0x2c44,0x2c44,0x57a5},
{0x2c45,0x2c45,0x57a8},
{0x2c46,0x2c46,0x57aa},
{0x2c47,0x2c47,0x57ac},
{0x2c48,0x2c4a,0x57af},
{0x2c4b,0x2c4b,0x57b3},
{0x2c4c,0x2c4e,0x57b5},
{0x2c4f,0x2c57,0x57b9},
{0x2c58,0x2c5e,0x57c4},
{0x2c5f,0x2c60,0x57cc},
{0x2c61,0x2c62,0x57d0},
{0x2c63,0x2c63,0x57d3},
{0x2c64,0x2c65,0x57d6},
{0x2c66,0x2c67,0x57db},
{0x2c68,0x2c68,0x57de},
{0x2c69,0x2c6a,0x57e2},
{0x2c6b,0x2c72,0x57e5},
{0x2c73,0x2c73,0x57ee},
{0x2c74,0x2c77,0x57f0},
{0x2c78,0x2c79,0x57f5},
{0x2c7a,0x2c7b,0x57fb},
{0x2c7c,0x2c7d,0x57fe},
{0x2c7e,0x2c7e,0x5801},
{0x2c7f,0x2c80,0x5803},
{0x2c81,0x2c82,0x5808},
{0x2c83,0x2c83,0x580c},
{0x2c84,0x2c86,0x580e},
{0x2c87,0x2c89,0x5812},
{0x2c8a,0x2c8b,0x5817},
{0x2c8c,0x2c8e,0x581a},
{0x2c8f,0x2c8f,0x581f},
{0x2c90,0x2c91,0x5822},
{0x2c92,0x2c96,0x5825},
{0x2c97,0x2c9a,0x582b},
{0x2c9b,0x2c9c,0x5832},
{0x2c9d,0x2caa,0x5836},
{0x2cab,0x2caf,0x5845},
{0x2cb0,0x2cb0,0x584e},
{0x2cb1,0x2cb1,0x5850},
{0x2cb2,0x2cb2,0x5853},
{0x2cb3,0x2cb4,0x5855},
{0x2cb5,0x2cb9,0x5859},
{0x2cba,0x2cbc,0x585f},
{0x2cbd,0x2cbd,0x5863},
{0x2cbe,0x2cc2,0x5866},
{0x2cc3,0x2cca,0x586d},
{0x2ccb,0x2ccd,0x5876},
{0x2cce,0x2cd1,0x587a},
{0x2cd2,0x2cd2,0x587f},
{0x2cd3,0x2cd3,0x5882},
{0x2cd4,0x2cd4,0x5884},
{0x2cd5,0x2cd7,0x5886},
{0x2cd8,0x2cde,0x588b},
{0x2cdf,0x2ce3,0x5894},
{0x2ce4,0x2ce4,0x589b},
{0x2ce5,0x2ce5,0x589d},
{0x2ce6,0x2ced,0x58a0},
{0x2cee,0x2cf1,0x58aa},
{0x2cf2,0x2cf5,0x58af},
{0x2cf6,0x2cfc,0x58b4},
{0x2cfd,0x2cfd,0x58bd},
{0x2cfe,0x2cff,0x58bf},
{0x2d00,0x2d02,0x58c2},
{0x2d03,0x2d03,0x58c6},
{0x2d04,0x2d0c,0x58c8},
{0x2d0d,0x2d0d,0x58d2},
{0x2d0e,0x2d0e,0x58d4},
{0x2d0f,0x2d10,0x58d6},
{0x2d11,0x2d13,0x58db},
{0x2d14,0x2d14,0x58e1},
{0x2d15,0x2d15,0x58e3},
{0x2d16,0x2d19,0x58e5},
{0x2d1a,0x2d1a,0x58ea},
{0x2d1b,0x2d1b,0x58ed},
{0x2d1c,0x2d1d,0x58f1},
{0x2d1e,0x2d1f,0x58f4},
{0x2d20,0x2d21,0x58f7},
{0x2d22,0x2d23,0x58fb},
{0x2d24,0x2d27,0x58fe},
{0x2d28,0x2d28,0x5903},
{0x2d29,0x2d2a,0x5905},
{0x2d2b,0x2d2f,0x5908},
{0x2d30,0x2d30,0x590e},
{0x2d31,0x2d34,0x5910},
{0x2d35,0x2d36,0x5917},
{0x2d37,0x2d37,0x591b},
{0x2d38,0x2d39,0x591d},
{0x2d3a,0x2d3b,0x5920},
{0x2d3c,0x2d3c,0x5923},
{0x2d3d,0x2d3d,0x5926},
{0x2d3e,0x2d3e,0x5928},
{0x2d3f,0x2d3f,0x592c},
{0x2d40,0x2d40,0x5930},
{0x2d41,0x2d42,0x5932},
{0x2d43,0x2d44,0x5935},
{0x2d45,0x2d45,0x593b},
{0x2d46,0x2d46,0x593d},
{0x2d47,0x2d48,0x593f},
{0x2d49,0x2d49,0x5943},
{0x2d4a,0x2d4b,0x5945},
{0x2d4c,0x2d4c,0x594a},
{0x2d4d,0x2d4e,0x594c},
{0x2d4f,0x2d4f,0x5950},
{0x2d50,0x2d51,0x5952},
{0x2d52,0x2d52,0x5959},
{0x2d53,0x2d57,0x595b},
{0x2d58,0x2d58,0x5961},
{0x2d59,0x2d5a,0x5963},
{0x2d5b,0x2d5d,0x5966},
{0x2d5e,0x2d5e,0x596b},
{0x2d5f,0x2d5f,0x596d},
{0x2d60,0x2d63,0x596f},
{0x2d64,0x2d64,0x5975},
{0x2d65,0x2d65,0x5977},
{0x2d66,0x2d68,0x597a},
{0x2d69,0x2d6b,0x597e},
{0x2d6c,0x2d6c,0x5985},
{0x2d6d,0x2d6d,0x5989},
{0x2d6e,0x2d6f,0x598b},
{0x2d70,0x2d73,0x598e},
{0x2d74,0x2d75,0x5994},
{0x2d76,0x2d76,0x5998},
{0x2d77,0x2d79,0x599a},
{0x2d7a,0x2d7d,0x599f},
{0x2d7e,0x2d7f,0x59a6},
{0x2d80,0x2d81,0x59ac},
{0x2d82,0x2d83,0x59b0},
{0x2d84,0x2d89,0x59b3},
{0x2d8a,0x2d8a,0x59ba},
{0x2d8b,0x2d8c,0x59bc},
{0x2d8d,0x2d93,0x59bf},
{0x2d94,0x2d96,0x59c7},
{0x2d97,0x2d9a,0x59cc},
{0x2d9b,0x2d9c,0x59d5},
{0x2d9d,0x2d9d,0x59d9},
{0x2d9e,0x2d9e,0x59db},
{0x2d9f,0x2da3,0x59de},
{0x2da4,0x2da4,0x59e4},
{0x2da5,0x2da6,0x59e6},
{0x2da7,0x2da9,0x59e9},
{0x2daa,0x2db5,0x59ed},
{0x2db6,0x2db6,0x59fa},
{0x2db7,0x2db9,0x59fc},
{0x2dba,0x2dba,0x5a00},
{0x2dbb,0x2dbb,0x5a02},
{0x2dbc,0x2dbd,0x5a0a},
{0x2dbe,0x2dc1,0x5a0d},
{0x2dc2,0x2dc2,0x5a12},
{0x2dc3,0x2dc6,0x5a14},
{0x2dc7,0x2dc9,0x5a19},
{0x2dca,0x2dcb,0x5a1d},
{0x2dcc,0x2dcd,0x5a21},
{0x2dce,0x2dce,0x5a24},
{0x2dcf,0x2dd1,0x5a26},
{0x2dd2,0x2dd8,0x5a2a},
{0x2dd9,0x2dd9,0x5a33},
{0x2dda,0x2dda,0x5a35},
{0x2ddb,0x2ddf,0x5a37},
{0x2de0,0x2de2,0x5a3d},
{0x2de3,0x2de6,0x5a42},
{0x2de7,0x2de8,0x5a47},
{0x2de9,0x2df2,0x5a4b},
{0x2df3,0x2df6,0x5a56},
{0x2df7,0x2dfd,0x5a5b},
{0x2dfe,0x2e00,0x5a63},
{0x2e01,0x2e02,0x5a68},
{0x2e03,0x2e04,0x5a6b},
{0x2e05,0x2e0a,0x5a6e},
{0x2e0b,0x2e0c,0x5a78},
{0x2e0d,0x2e10,0x5a7b},
{0x2e11,0x2e22,0x5a80},
{0x2e23,0x2e29,0x5a93},
{0x2e2a,0x2e34,0x5a9c},
{0x2e35,0x2e36,0x5aa8},
{0x2e37,0x2e3d,0x5aab},
{0x2e3e,0x2e3e,0x5ab4},
{0x2e3f,0x2e40,0x5ab6},
{0x2e41,0x2e44,0x5ab9},
{0x2e45,0x2e46,0x5abf},
{0x2e47,0x2e4c,0x5ac3},
{0x2e4d,0x2e4e,0x5aca},
{0x2e4f,0x2e53,0x5acd},
{0x2e54,0x2e54,0x5ad3},
{0x2e55,0x2e55,0x5ad5},
{0x2e56,0x2e58,0x5ad9},
{0x2e59,0x2e5b,0x5add},
{0x2e5c,0x2e5c,0x5ae2},
{0x2e5d,0x2e5e,0x5ae4},
{0x2e5f,0x2e60,0x5ae7},
{0x2e61,0x2e61,0x5aea},
{0x2e62,0x2e66,0x5aec},
{0x2e67,0x2e69,0x5af2},
{0x2e6a,0x2e6e,0x5af6},
{0x2e6f,0x2e72,0x5afc},
{0x2e73,0x2e79,0x5b01},
{0x2e7a,0x2e7a,0x5b0a},
{0x2e7b,0x2e83,0x5b0d},
{0x2e84,0x2e84,0x5b18},
{0x2e85,0x2e8b,0x5b1a},
{0x2e8c,0x2e93,0x5b22},
{0x2e94,0x2e98,0x5b2b},
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{0x2e9a,0x2e9a,0x5b33},
{0x2e9b,0x2e9c,0x5b35},
{0x2e9d,0x2ea3,0x5b39},
{0x2ea4,0x2eae,0x5b41},
{0x2eaf,0x2eb1,0x5b4d},
{0x2eb2,0x2eb2,0x5b52},
{0x2eb3,0x2eb3,0x5b56},
{0x2eb4,0x2eb4,0x5b5e},
{0x2eb5,0x2eb6,0x5b60},
{0x2eb7,0x2eb8,0x5b67},
{0x2eb9,0x2ebb,0x5b6d},
{0x2ebc,0x2ebc,0x5b72},
{0x2ebd,0x2ebd,0x5b74},
{0x2ebe,0x2ebf,0x5b76},
{0x2ec0,0x2ec0,0x5b79},
{0x2ec1,0x2ec2,0x5b7b},
{0x2ec3,0x2ec3,0x5b7e},
{0x2ec4,0x2ec4,0x5b82},
{0x2ec5,0x2ec5,0x5b86},
{0x2ec6,0x2ec6,0x5b8a},
{0x2ec7,0x2ec8,0x5b8d},
{0x2ec9,0x2ecb,0x5b90},
{0x2ecc,0x2ecc,0x5b94},
{0x2ecd,0x2ecd,0x5b96},
{0x2ece,0x2ece,0x5b9f},
{0x2ecf,0x2ed1,0x5ba7},
{0x2ed2,0x2ed5,0x5bac},
{0x2ed6,0x2ed7,0x5bb1},
{0x2ed8,0x2ed8,0x5bb7},
{0x2ed9,0x2edb,0x5bba},
{0x2edc,0x2edd,0x5bc0},
{0x2ede,0x2ede,0x5bc3},
{0x2edf,0x2ee2,0x5bc8},
{0x2ee3,0x2ee5,0x5bcd},
{0x2ee6,0x2ee6,0x5bd1},
{0x2ee7,0x2eef,0x5bd4},
{0x2ef0,0x2ef0,0x5be0},
{0x2ef1,0x2ef1,0x5be3},
{0x2ef2,0x2ef2,0x5bea},
{0x2ef3,0x2ef3,0x5bed},
{0x2ef4,0x2ef4,0x5bef},
{0x2ef5,0x2ef8,0x5bf1},
{0x2ef9,0x2ef9,0x5bf7},
{0x2efa,0x2efb,0x5bfd},
{0x2efc,0x2efc,0x5c00},
{0x2efd,0x2efe,0x5c02},
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{0x2f00,0x2f00,0x5c0c},
{0x2f01,0x2f01,0x5c10},
{0x2f02,0x2f03,0x5c12},
{0x2f04,0x2f04,0x5c17},
{0x2f05,0x2f05,0x5c19},
{0x2f06,0x2f06,0x5c1b},
{0x2f07,0x2f0a,0x5c1e},
{0x2f0b,0x2f0b,0x5c23},
{0x2f0c,0x2f0c,0x5c26},
{0x2f0d,0x2f10,0x5c28},
{0x2f11,0x2f14,0x5c2d},
{0x2f15,0x2f16,0x5c32},
{0x2f17,0x2f18,0x5c35},
{0x2f19,0x2f1a,0x5c43},
{0x2f1b,0x2f1c,0x5c46},
{0x2f1d,0x2f1e,0x5c4c},
{0x2f1f,0x2f21,0x5c52},
{0x2f22,0x2f24,0x5c56},
{0x2f25,0x2f28,0x5c5a},
{0x2f29,0x2f29,0x5c5f},
{0x2f2a,0x2f2a,0x5c67},
{0x2f2b,0x2f2d,0x5c69},
{0x2f2e,0x2f2e,0x5c6d},
{0x2f2f,0x2f2f,0x5c70},
{0x2f30,0x2f36,0x5c72},
{0x2f37,0x2f3a,0x5c7b},
{0x2f3b,0x2f3b,0x5c80},
{0x2f3c,0x2f40,0x5c83},
{0x2f41,0x2f43,0x5c89},
{0x2f44,0x2f45,0x5c8e},
{0x2f46,0x2f47,0x5c92},
{0x2f48,0x2f48,0x5c95},
{0x2f49,0x2f4c,0x5c9d},
{0x2f4d,0x2f51,0x5ca4},
{0x2f52,0x2f52,0x5caa},
{0x2f53,0x2f55,0x5cae},
{0x2f56,0x2f56,0x5cb2},
{0x2f57,0x2f57,0x5cb4},
{0x2f58,0x2f58,0x5cb6},
{0x2f59,0x2f5c,0x5cb9},
{0x2f5d,0x2f5d,0x5cbe},
{0x2f5e,0x2f5e,0x5cc0},
{0x2f5f,0x2f60,0x5cc2},
{0x2f61,0x2f66,0x5cc5},
{0x2f67,0x2f6c,0x5ccc},
{0x2f6d,0x2f72,0x5cd3},
{0x2f73,0x2f79,0x5cda},
{0x2f7a,0x2f7b,0x5ce2},
{0x2f7c,0x2f7c,0x5ce7},
{0x2f7d,0x2f7d,0x5ce9},
{0x2f7e,0x2f7f,0x5ceb},
{0x2f80,0x2f81,0x5cee},
{0x2f82,0x2f84,0x5cf1},
{0x2f85,0x2f85,0x5cf5},
{0x2f86,0x2f89,0x5cf7},
{0x2f8a,0x2f8a,0x5cfc},
{0x2f8b,0x2f8e,0x5cfe},
{0x2f8f,0x2f90,0x5d04},
{0x2f91,0x2f95,0x5d08},
{0x2f96,0x2f9a,0x5d0f},
{0x2f9b,0x2f9b,0x5d15},
{0x2f9c,0x2f9e,0x5d18},
{0x2f9f,0x2fa0,0x5d1c},
{0x2fa1,0x2fa5,0x5d1f},
{0x2fa6,0x2fa6,0x5d25},
{0x2fa7,0x2fa7,0x5d28},
{0x2fa8,0x2fa9,0x5d2a},
{0x2faa,0x2fae,0x5d2f},
{0x2faf,0x2fb6,0x5d35},
{0x2fb7,0x2fbe,0x5d3f},
{0x2fbf,0x2fc0,0x5d48},
{0x2fc1,0x2fc3,0x5d4d},
{0x2fc4,0x2fca,0x5d51},
{0x2fcb,0x2fcc,0x5d59},
{0x2fcd,0x2fcd,0x5d5c},
{0x2fce,0x2fd8,0x5d5e},
{0x2fd9,0x2fd9,0x5d6a},
{0x2fda,0x2fdb,0x5d6d},
{0x2fdc,0x2fdf,0x5d70},
{0x2fe0,0x2feb,0x5d75},
{0x2fec,0x2fec,0x5d83},
{0x2fed,0x2fee,0x5d85},
{0x2fef,0x2ffd,0x5d88},
{0x2ffe,0x2ffe,0x5d98},
{0x2fff,0x3001,0x5d9a},
{0x3002,0x3003,0x5d9e},
{0x3004,0x3009,0x5da1},
{0x300a,0x3018,0x5da8},
{0x3019,0x3019,0x5db9},
{0x301a,0x301a,0x5dbb},
{0x301b,0x3022,0x5dbd},
{0x3023,0x3027,0x5dc6},
{0x3028,0x3028,0x5dcc},
{0x3029,0x302c,0x5dce},
{0x302d,0x302d,0x5dd3},
{0x302e,0x3033,0x5dd5},
{0x3034,0x3034,0x5ddc},
{0x3035,0x3036,0x5ddf},
{0x3037,0x3038,0x5de3},
{0x3039,0x3039,0x5dea},
{0x303a,0x303b,0x5dec},
{0x303c,0x303d,0x5df5},
{0x303e,0x3042,0x5df8},
{0x3043,0x3044,0x5dff},
{0x3045,0x3045,0x5e04},
{0x3046,0x3046,0x5e07},
{0x3047,0x3049,0x5e09},
{0x304a,0x304b,0x5e0d},
{0x304c,0x304d,0x5e12},
{0x304e,0x304e,0x5e17},
{0x304f,0x3055,0x5e1e},
{0x3056,0x3058,0x5e28},
{0x3059,0x3059,0x5e2c},
{0x305a,0x305b,0x5e2f},
{0x305c,0x305c,0x5e32},
{0x305d,0x305e,0x5e34},
{0x305f,0x3060,0x5e39},
{0x3061,0x3062,0x5e3e},
{0x3063,0x3063,0x5e41},
{0x3064,0x3069,0x5e46},
{0x306a,0x3070,0x5e4d},
{0x3071,0x3071,0x5e56},
{0x3072,0x3073,0x5e59},
{0x3074,0x3075,0x5e5c},
{0x3076,0x3076,0x5e60},
{0x3077,0x307d,0x5e64},
{0x307e,0x3082,0x5e6d},
{0x3083,0x3083,0x5e75},
{0x3084,0x3084,0x5e77},
{0x3085,0x3087,0x5e81},
{0x3088,0x3088,0x5e85},
{0x3089,0x308a,0x5e88},
{0x308b,0x308d,0x5e8c},
{0x308e,0x308e,0x5e92},
{0x308f,0x308f,0x5e98},
{0x3090,0x3090,0x5e9b},
{0x3091,0x3091,0x5e9d},
{0x3092,0x3095,0x5ea1},
{0x3096,0x3098,0x5ea8},
{0x3099,0x3099,0x5eac},
{0x309a,0x309e,0x5eae},
{0x309f,0x309f,0x5eb4},
{0x30a0,0x30a3,0x5eba},
{0x30a4,0x30ad,0x5ebf},
{0x30ae,0x30b3,0x5ecb},
{0x30b4,0x30b5,0x5ed4},
{0x30b6,0x30b9,0x5ed7},
{0x30ba,0x30bc,0x5edc},
{0x30bd,0x30c0,0x5ee4},
{0x30c1,0x30c1,0x5ee9},
{0x30c2,0x30c2,0x5eeb},
{0x30c3,0x30c8,0x5eed},
{0x30c9,0x30c9,0x5ef5},
{0x30ca,0x30cb,0x5ef8},
{0x30cc,0x30ce,0x5efb},
{0x30cf,0x30d1,0x5f05},
{0x30d2,0x30d2,0x5f09},
{0x30d3,0x30d5,0x5f0c},
{0x30d6,0x30d6,0x5f10},
{0x30d7,0x30d7,0x5f12},
{0x30d8,0x30d8,0x5f14},
{0x30d9,0x30d9,0x5f16},
{0x30da,0x30db,0x5f19},
{0x30dc,0x30de,0x5f1c},
{0x30df,0x30e2,0x5f21},
{0x30e3,0x30e3,0x5f28},
{0x30e4,0x30e5,0x5f2b},
{0x30e6,0x30e6,0x5f2e},
{0x30e7,0x30e7,0x5f30},
{0x30e8,0x30e8,0x5f32},
{0x30e9,0x30e9,0x5f34},
{0x30ea,0x30ec,0x5f36},
{0x30ed,0x30ed,0x5f3b},
{0x30ee,0x30f0,0x5f3d},
{0x30f1,0x30f5,0x5f41},
{0x30f6,0x30f6,0x5f47},
{0x30f7,0x30f9,0x5f49},
{0x30fa,0x30fa,0x5f4d},
{0x30fb,0x30fb,0x5f4f},
{0x30fc,0x30fc,0x5f51},
{0x30fd,0x30fd,0x5f54},
{0x30fe,0x3100,0x5f5a},
{0x3101,0x3103,0x5f5e},
{0x3104,0x3104,0x5f63},
{0x3105,0x3105,0x5f65},
{0x3106,0x3107,0x5f67},
{0x3108,0x3108,0x5f6b},
{0x3109,0x310a,0x5f6e},
{0x310b,0x310b,0x5f72},
{0x310c,0x310e,0x5f74},
{0x310f,0x310f,0x5f78},
{0x3110,0x3110,0x5f7a},
{0x3111,0x3113,0x5f7d},
{0x3114,0x3114,0x5f83},
{0x3115,0x3115,0x5f86},
{0x3116,0x3118,0x5f8d},
{0x3119,0x311a,0x5f93},
{0x311b,0x311b,0x5f96},
{0x311c,0x311d,0x5f9a},
{0x311e,0x311e,0x5f9d},
{0x311f,0x311f,0x5f9f},
{0x3120,0x3125,0x5fa2},
{0x3126,0x3127,0x5fab},
{0x3128,0x312d,0x5faf},
{0x312e,0x312e,0x5fb6},
{0x312f,0x312f,0x5fb8},
{0x3130,0x3131,0x5fba},
{0x3132,0x3136,0x5fbe},
{0x3137,0x3138,0x5fc7},
{0x3139,0x313a,0x5fca},
{0x313b,0x313b,0x5fce},
{0x313c,0x313e,0x5fd3},
{0x313f,0x3141,0x5fda},
{0x3142,0x3143,0x5fde},
{0x3144,0x3145,0x5fe2},
{0x3146,0x3147,0x5fe5},
{0x3148,0x3149,0x5fe8},
{0x314a,0x314a,0x5fec},
{0x314b,0x314c,0x5fef},
{0x314d,0x314f,0x5ff2},
{0x3150,0x3151,0x5ff6},
{0x3152,0x3153,0x5ff9},
{0x3154,0x3154,0x5ffc},
{0x3155,0x3157,0x6007},
{0x3158,0x3159,0x600b},
{0x315a,0x315b,0x6010},
{0x315c,0x315c,0x6013},
{0x315d,0x315e,0x6017},
{0x315f,0x315f,0x601a},
{0x3160,0x3161,0x601e},
{0x3162,0x3164,0x6022},
{0x3165,0x3167,0x602c},
{0x3168,0x316c,0x6030},
{0x316d,0x3171,0x6036},
{0x3172,0x3173,0x603d},
{0x3174,0x3174,0x6040},
{0x3175,0x317b,0x6044},
{0x317c,0x317c,0x604c},
{0x317d,0x317e,0x604e},
{0x317f,0x317f,0x6051},
{0x3180,0x3181,0x6053},
{0x3182,0x3184,0x6056},
{0x3185,0x3186,0x605b},
{0x3187,0x318a,0x605e},
{0x318b,0x318c,0x6065},
{0x318d,0x318d,0x606e},
{0x318e,0x318f,0x6071},
{0x3190,0x3191,0x6074},
{0x3192,0x3192,0x6077},
{0x3193,0x3193,0x607e},
{0x3194,0x3196,0x6080},
{0x3197,0x319a,0x6085},
{0x319b,0x319c,0x608a},
{0x319d,0x31a0,0x608e},
{0x31a1,0x31a1,0x6093},
{0x31a2,0x31a2,0x6095},
{0x31a3,0x31a5,0x6097},
{0x31a6,0x31a6,0x609c},
{0x31a7,0x31a7,0x609e},
{0x31a8,0x31a9,0x60a1},
{0x31aa,0x31ab,0x60a4},
{0x31ac,0x31ac,0x60a7},
{0x31ad,0x31ae,0x60a9},
{0x31af,0x31af,0x60ae},
{0x31b0,0x31b0,0x60b0},
{0x31b1,0x31b1,0x60b3},
{0x31b2,0x31b2,0x60b7},
{0x31b3,0x31b4,0x60b9},
{0x31b5,0x31bc,0x60bd},
{0x31bd,0x31bf,0x60c7},
{0x31c0,0x31c4,0x60cc},
{0x31c5,0x31c7,0x60d2},
{0x31c8,0x31c9,0x60d6},
{0x31ca,0x31ca,0x60d9},
{0x31cb,0x31cb,0x60db},
{0x31cc,0x31cc,0x60de},
{0x31cd,0x31d0,0x60e2},
{0x31d1,0x31d1,0x60ea},
{0x31d2,0x31d2,0x60f5},
{0x31d3,0x31d4,0x60f7},
{0x31d5,0x31d8,0x60fc},
{0x31d9,0x31dc,0x6102},
{0x31dd,0x31dd,0x6107},
{0x31de,0x31e0,0x610a},
{0x31e1,0x31e5,0x6110},
{0x31e6,0x31e9,0x6116},
{0x31ea,0x31eb,0x611d},
{0x31ec,0x31ed,0x6121},
{0x31ee,0x31ee,0x6125},
{0x31ef,0x31f1,0x6128},
{0x31f2,0x31f9,0x612c},
{0x31fa,0x31fb,0x6135},
{0x31fc,0x3201,0x6138},
{0x3202,0x3209,0x6140},
{0x320a,0x320a,0x6149},
{0x320b,0x320b,0x614d},
{0x320c,0x320d,0x614f},
{0x320e,0x3210,0x6152},
{0x3211,0x3212,0x6156},
{0x3213,0x3213,0x6159},
{0x3214,0x3215,0x615b},
{0x3216,0x3216,0x615e},
{0x3217,0x3218,0x6160},
{0x3219,0x321a,0x6165},
{0x321b,0x321b,0x6169},
{0x321c,0x321d,0x616c},
{0x321e,0x321e,0x616f},
{0x321f,0x3220,0x6171},
{0x3221,0x3221,0x6174},
{0x3222,0x322b,0x6178},
{0x322c,0x3232,0x6183},
{0x3233,0x3234,0x618c},
{0x3235,0x3235,0x618f},
{0x3236,0x3236,0x6193},
{0x3237,0x323b,0x6195},
{0x323c,0x323d,0x619b},
{0x323e,0x3243,0x619e},
{0x3244,0x3245,0x61a5},
{0x3246,0x3246,0x61aa},
{0x3247,0x3247,0x61ad},
{0x3248,0x324a,0x61af},
{0x324b,0x324d,0x61b3},
{0x324e,0x3253,0x61b8},
{0x3254,0x3256,0x61bf},
{0x3257,0x325a,0x61c3},
{0x325b,0x325e,0x61cd},
{0x325f,0x325f,0x61d3},
{0x3260,0x3268,0x61d5},
{0x3269,0x326b,0x61e0},
{0x326c,0x326d,0x61e4},
{0x326e,0x326e,0x61e7},
{0x326f,0x3277,0x61e9},
{0x3278,0x3279,0x61f3},
{0x327a,0x327a,0x61f9},
{0x327b,0x327b,0x61fb},
{0x327c,0x327c,0x61fd},
{0x327d,0x3281,0x6201},
{0x3282,0x3282,0x6209},
{0x3283,0x3283,0x6213},
{0x3284,0x3284,0x6219},
{0x3285,0x3287,0x621c},
{0x3288,0x3288,0x6220},
{0x3289,0x3289,0x6223},
{0x328a,0x328a,0x6226},
{0x328b,0x328c,0x6228},
{0x328d,0x328d,0x622b},
{0x328e,0x328e,0x622d},
{0x328f,0x328f,0x622f},
{0x3290,0x3290,0x6231},
{0x3291,0x3292,0x6235},
{0x3293,0x3297,0x6238},
{0x3298,0x3298,0x6242},
{0x3299,0x329b,0x6244},
{0x329c,0x329c,0x624a},
{0x329d,0x329e,0x624f},
{0x329f,0x32a1,0x6255},
{0x32a2,0x32a3,0x6259},
{0x32a4,0x32aa,0x625c},
{0x32ab,0x32ac,0x6264},
{0x32ad,0x32ad,0x6268},
{0x32ae,0x32af,0x6271},
{0x32b0,0x32b1,0x6274},
{0x32b2,0x32b3,0x6277},
{0x32b4,0x32b5,0x627a},
{0x32b6,0x32b6,0x627d},
{0x32b7,0x32b9,0x6281},
{0x32ba,0x32bd,0x6285},
{0x32be,0x32c3,0x628b},
{0x32c4,0x32c4,0x6294},
{0x32c5,0x32c5,0x6299},
{0x32c6,0x32c8,0x629c},
{0x32c9,0x32c9,0x62a3},
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{0x43f5,0x43f5,0x7f59},
{0x43f6,0x43f9,0x7f5b},
{0x43fa,0x43fa,0x7f60},
{0x43fb,0x43ff,0x7f63},
{0x4400,0x4402,0x7f6b},
{0x4403,0x4403,0x7f6f},
{0x4404,0x4404,0x7f73},
{0x4405,0x4406,0x7f75},
{0x4407,0x4407,0x7f78},
{0x4408,0x440b,0x7f7a},
{0x440c,0x440d,0x7f7f},
{0x440e,0x4410,0x7f82},
{0x4411,0x4411,0x7f87},
{0x4412,0x4412,0x7f89},
{0x4413,0x4413,0x7f8b},
{0x4414,0x4414,0x7f8d},
{0x4415,0x4419,0x7f8f},
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{0x4435,0x4437,0x7fc2},
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{0x4463,0x4464,0x800e},
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{0x4469,0x446b,0x801d},
{0x446c,0x446c,0x8021},
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{0x44a0,0x44a0,0x8088},
{0x44a1,0x44a1,0x808a},
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{0x44a8,0x44a9,0x8094},
{0x44aa,0x44aa,0x8097},
{0x44ab,0x44ab,0x8099},
{0x44ac,0x44ac,0x809e},
{0x44ad,0x44ad,0x80a3},
{0x44ae,0x44b0,0x80a6},
{0x44b1,0x44b1,0x80ac},
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{0x463c,0x463d,0x83c8},
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{0x4662,0x4663,0x8408},
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{0x4c5f,0x4c60,0x8e67},
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{0x4c74,0x4c74,0x8e8e},
{0x4c75,0x4c79,0x8e95},
{0x4c7a,0x4c7a,0x8e9b},
{0x4c7b,0x4c7b,0x8e9d},
{0x4c7c,0x4c7d,0x8e9f},
{0x4c7e,0x4c80,0x8ea2},
{0x4c81,0x4c83,0x8ea7},
{0x4c84,0x4c85,0x8ead},
{0x4c86,0x4c87,0x8eb0},
{0x4c88,0x4c8e,0x8eb3},
{0x4c8f,0x4c93,0x8ebb},
{0x4c94,0x4c9c,0x8ec1},
{0x4c9d,0x4c9f,0x8ecf},
{0x4ca0,0x4ca0,0x8ed3},
{0x4ca1,0x4ca6,0x8ed5},
{0x4ca7,0x4ca9,0x8edc},
{0x4caa,0x4cad,0x8ee0},
{0x4cae,0x4cb3,0x8ee5},
{0x4cb4,0x4cb9,0x8eec},
{0x4cba,0x4cbe,0x8ef3},
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{0x4ce2,0x4ce5,0x8f34},
{0x4ce6,0x4ce7,0x8f39},
{0x4ce8,0x4ce9,0x8f3c},
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{0x4cf7,0x4d00,0x8f55},
{0x4d01,0x4d01,0x8f60},
{0x4d02,0x4d02,0x8f63},
{0x4d03,0x4d03,0x8f65},
{0x4d04,0x4d04,0x8f6a},
{0x4d05,0x4d05,0x8f80},
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{0x4d10,0x4d10,0x8fac},
{0x4d11,0x4d13,0x8fb3},
{0x4d14,0x4d15,0x8fb7},
{0x4d16,0x4d18,0x8fba},
{0x4d19,0x4d1a,0x8fbf},
{0x4d1b,0x4d1b,0x8fc3},
{0x4d1c,0x4d1c,0x8fc6},
{0x4d1d,0x4d21,0x8fc9},
{0x4d22,0x4d22,0x8fcf},
{0x4d23,0x4d23,0x8fd2},
{0x4d24,0x4d25,0x8fd6},
{0x4d26,0x4d26,0x8fda},
{0x4d27,0x4d28,0x8fe0},
{0x4d29,0x4d29,0x8fe3},
{0x4d2a,0x4d2a,0x8fe7},
{0x4d2b,0x4d2b,0x8fec},
{0x4d2c,0x4d2c,0x8fef},
{0x4d2d,0x4d2e,0x8ff1},
{0x4d2f,0x4d30,0x8ff5},
{0x4d31,0x4d33,0x8ffa},
{0x4d34,0x4d35,0x8ffe},
{0x4d36,0x4d37,0x9007},
{0x4d38,0x4d38,0x900c},
{0x4d39,0x4d39,0x900e},
{0x4d3a,0x4d3a,0x9013},
{0x4d3b,0x4d3b,0x9018},
{0x4d3c,0x4d3c,0x901c},
{0x4d3d,0x4d3e,0x9024},
{0x4d3f,0x4d44,0x9027},
{0x4d45,0x4d46,0x9030},
{0x4d47,0x4d48,0x9033},
{0x4d49,0x4d49,0x9037},
{0x4d4a,0x4d4b,0x9039},
{0x4d4c,0x4d4c,0x903d},
{0x4d4d,0x4d4e,0x903f},
{0x4d4f,0x4d4f,0x9043},
{0x4d50,0x4d51,0x9045},
{0x4d52,0x4d54,0x9048},
{0x4d55,0x4d55,0x904c},
{0x4d56,0x4d56,0x9056},
{0x4d57,0x4d58,0x9059},
{0x4d59,0x4d59,0x905d},
{0x4d5a,0x4d5a,0x905f},
{0x4d5b,0x4d5b,0x9061},
{0x4d5c,0x4d5c,0x9064},
{0x4d5d,0x4d5e,0x9066},
{0x4d5f,0x4d61,0x906a},
{0x4d62,0x4d64,0x906f},
{0x4d65,0x4d65,0x9073},
{0x4d66,0x4d66,0x9076},
{0x4d67,0x4d67,0x9079},
{0x4d68,0x4d68,0x907b},
{0x4d69,0x4d69,0x907e},
{0x4d6a,0x4d6b,0x9085},
{0x4d6c,0x4d6c,0x9089},
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{0x4d72,0x4d72,0x9096},
{0x4d73,0x4d73,0x9098},
{0x4d74,0x4d74,0x909a},
{0x4d75,0x4d75,0x909c},
{0x4d76,0x4d78,0x909e},
{0x4d79,0x4d7a,0x90a4},
{0x4d7b,0x4d7d,0x90a7},
{0x4d7e,0x4d7e,0x90ab},
{0x4d7f,0x4d7f,0x90ad},
{0x4d80,0x4d80,0x90b2},
{0x4d81,0x4d81,0x90b7},
{0x4d82,0x4d83,0x90bc},
{0x4d84,0x4d85,0x90bf},
{0x4d86,0x4d87,0x90c2},
{0x4d88,0x4d88,0x90c6},
{0x4d89,0x4d8a,0x90c8},
{0x4d8b,0x4d8d,0x90cb},
{0x4d8e,0x4d8e,0x90d2},
{0x4d8f,0x4d91,0x90d4},
{0x4d92,0x4d94,0x90d8},
{0x4d95,0x4d95,0x90de},
{0x4d96,0x4d96,0x90e0},
{0x4d97,0x4d99,0x90e3},
{0x4d9a,0x4d9b,0x90e9},
{0x4d9c,0x4d9c,0x90ec},
{0x4d9d,0x4d9d,0x90ee},
{0x4d9e,0x4da1,0x90f0},
{0x4da2,0x4da3,0x90f6},
{0x4da4,0x4da7,0x90f9},
{0x4da8,0x4daa,0x90ff},
{0x4dab,0x4dab,0x9103},
{0x4dac,0x4dac,0x9105},
{0x4dad,0x4dae,0x9107},
{0x4daf,0x4db6,0x910a},
{0x4db7,0x4db7,0x9113},
{0x4db8,0x4db8,0x9115},
{0x4db9,0x4dba,0x9117},
{0x4dbb,0x4dbe,0x911a},
{0x4dbf,0x4dc1,0x911f},
{0x4dc2,0x4dc4,0x9124},
{0x4dc5,0x4dc9,0x9128},
{0x4dca,0x4dca,0x912e},
{0x4dcb,0x4dcb,0x9133},
{0x4dcc,0x4dcc,0x9135},
{0x4dcd,0x4dce,0x9137},
{0x4dcf,0x4dd6,0x913b},
{0x4dd7,0x4dd8,0x9144},
{0x4dd9,0x4dd9,0x9147},
{0x4dda,0x4dda,0x9151},
{0x4ddb,0x4dde,0x9153},
{0x4ddf,0x4de0,0x9158},
{0x4de1,0x4de2,0x915b},
{0x4de3,0x4de4,0x915f},
{0x4de5,0x4de7,0x9166},
{0x4de8,0x4de8,0x916b},
{0x4de9,0x4de9,0x916d},
{0x4dea,0x4dea,0x9173},
{0x4deb,0x4ded,0x917a},
{0x4dee,0x4df2,0x9180},
{0x4df3,0x4df3,0x9186},
{0x4df4,0x4df4,0x9188},
{0x4df5,0x4df5,0x918a},
{0x4df6,0x4df7,0x918e},
{0x4df8,0x4dfa,0x9193},
{0x4dfb,0x4dfd,0x9197},
{0x4dfe,0x4e02,0x919d},
{0x4e03,0x4e08,0x91a4},
{0x4e09,0x4e0c,0x91b0},
{0x4e0d,0x4e10,0x91b6},
{0x4e11,0x4e15,0x91bb},
{0x4e16,0x4e16,0x91c2},
{0x4e17,0x4e17,0x91c4},
{0x4e18,0x4e18,0x91c6},
{0x4e19,0x4e19,0x91c8},
{0x4e1a,0x4e1a,0x91d0},
{0x4e1b,0x4e1b,0x91d6},
{0x4e1c,0x4e1d,0x91da},
{0x4e1e,0x4e22,0x91de},
{0x4e23,0x4e24,0x91e5},
{0x4e25,0x4e25,0x91e8},
{0x4e26,0x4e30,0x91ea},
{0x4e31,0x4e31,0x91f6},
{0x4e32,0x4e32,0x91f8},
{0x4e33,0x4e37,0x91fb},
{0x4e38,0x4e39,0x9202},
{0x4e3a,0x4e3c,0x9205},
{0x4e3d,0x4e3f,0x920a},
{0x4e40,0x4e40,0x920f},
{0x4e41,0x4e42,0x9212},
{0x4e43,0x4e4a,0x9216},
{0x4e4b,0x4e4e,0x921f},
{0x4e4f,0x4e4f,0x9224},
{0x4e50,0x4e55,0x9228},
{0x4e56,0x4e56,0x922f},
{0x4e57,0x4e58,0x9231},
{0x4e59,0x4e5a,0x9235},
{0x4e5b,0x4e5c,0x923b},
{0x4e5d,0x4e60,0x9241},
{0x4e61,0x4e62,0x9246},
{0x4e63,0x4e65,0x924a},
{0x4e66,0x4e68,0x924e},
{0x4e69,0x4e6b,0x9252},
{0x4e6c,0x4e6c,0x9256},
{0x4e6d,0x4e6e,0x9258},
{0x4e6f,0x4e70,0x925c},
{0x4e71,0x4e73,0x925f},
{0x4e74,0x4e76,0x9263},
{0x4e77,0x4e7b,0x9267},
{0x4e7c,0x4e81,0x926e},
{0x4e82,0x4e84,0x9275},
{0x4e85,0x4e85,0x9279},
{0x4e86,0x4e88,0x927c},
{0x4e89,0x4e8a,0x9281},
{0x4e8b,0x4e8b,0x9284},
{0x4e8c,0x4e93,0x9286},
{0x4e94,0x4e95,0x928f},
{0x4e96,0x4e96,0x9292},
{0x4e97,0x4e98,0x9294},
{0x4e99,0x4e99,0x9297},
{0x4e9a,0x4e9a,0x9299},
{0x4e9b,0x4e9b,0x929b},
{0x4e9c,0x4e9e,0x929d},
{0x4e9f,0x4ea0,0x92a1},
{0x4ea1,0x4ea1,0x92a4},
{0x4ea2,0x4ea2,0x92a7},
{0x4ea3,0x4ea3,0x92ad},
{0x4ea4,0x4ea5,0x92af},
{0x4ea6,0x4eaa,0x92b2},
{0x4eab,0x4eab,0x92b8},
{0x4eac,0x4eac,0x92ba},
{0x4ead,0x4eb0,0x92bd},
{0x4eb1,0x4eb1,0x92c2},
{0x4eb2,0x4eb2,0x92c4},
{0x4eb3,0x4eb3,0x92c6},
{0x4eb4,0x4eb6,0x92c9},
{0x4eb7,0x4eb8,0x92cd},
{0x4eb9,0x4eba,0x92d0},
{0x4ebb,0x4ec4,0x92d3},
{0x4ec5,0x4ec5,0x92de},
{0x4ec6,0x4ec8,0x92e0},
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{0x4ed9,0x4edc,0x9302},
{0x4edd,0x4ee3,0x9309},
{0x4ee4,0x4ee4,0x9311},
{0x4ee5,0x4ee6,0x9313},
{0x4ee7,0x4ee8,0x9316},
{0x4ee9,0x4eeb,0x931c},
{0x4eec,0x4eec,0x9321},
{0x4eed,0x4eef,0x9323},
{0x4ef0,0x4ef0,0x9327},
{0x4ef1,0x4ef2,0x9329},
{0x4ef3,0x4ef4,0x932c},
{0x4ef5,0x4ef6,0x9330},
{0x4ef7,0x4ef8,0x9334},
{0x4ef9,0x4ef9,0x9337},
{0x4efa,0x4efe,0x9339},
{0x4eff,0x4eff,0x933f},
{0x4f00,0x4f00,0x9342},
{0x4f01,0x4f02,0x9344},
{0x4f03,0x4f05,0x9348},
{0x4f06,0x4f06,0x934c},
{0x4f07,0x4f0c,0x934e},
{0x4f0d,0x4f0f,0x9355},
{0x4f10,0x4f11,0x9359},
{0x4f12,0x4f19,0x935c},
{0x4f1a,0x4f1c,0x9366},
{0x4f1d,0x4f1d,0x936b},
{0x4f1e,0x4f20,0x936d},
{0x4f21,0x4f24,0x9371},
{0x4f25,0x4f27,0x9377},
{0x4f28,0x4f2a,0x937b},
{0x4f2b,0x4f2d,0x937f},
{0x4f2e,0x4f2e,0x9383},
{0x4f2f,0x4f30,0x9385},
{0x4f31,0x4f32,0x9388},
{0x4f33,0x4f36,0x938b},
{0x4f37,0x4f3c,0x9390},
{0x4f3d,0x4f3d,0x9397},
{0x4f3e,0x4f46,0x9399},
{0x4f47,0x4f48,0x93a4},
{0x4f49,0x4f49,0x93a8},
{0x4f4a,0x4f4a,0x93ab},
{0x4f4b,0x4f4b,0x93ad},
{0x4f4c,0x4f4c,0x93af},
{0x4f4d,0x4f4e,0x93b1},
{0x4f4f,0x4f4f,0x93b4},
{0x4f50,0x4f51,0x93b6},
{0x4f52,0x4f57,0x93b9},
{0x4f58,0x4f5a,0x93c0},
{0x4f5b,0x4f5d,0x93c4},
{0x4f5e,0x4f5e,0x93c9},
{0x4f5f,0x4f5f,0x93cb},
{0x4f60,0x4f62,0x93ce},
{0x4f63,0x4f66,0x93d2},
{0x4f67,0x4f69,0x93d9},
{0x4f6a,0x4f6a,0x93e0},
{0x4f6b,0x4f6b,0x93e3},
{0x4f6c,0x4f6e,0x93e5},
{0x4f6f,0x4f7a,0x93e9},
{0x4f7b,0x4f7b,0x93f6},
{0x4f7c,0x4f7c,0x93f8},
{0x4f7d,0x4f85,0x93fa},
{0x4f86,0x4f8c,0x9404},
{0x4f8d,0x4f90,0x940c},
{0x4f91,0x4f91,0x9411},
{0x4f92,0x4f94,0x9415},
{0x4f95,0x4f97,0x941a},
{0x4f98,0x4f99,0x941e},
{0x4f9a,0x4f9e,0x9421},
{0x4f9f,0x4fa3,0x9429},
{0x4fa4,0x4fa6,0x942f},
{0x4fa7,0x4fa7,0x9434},
{0x4fa8,0x4fa9,0x9436},
{0x4faa,0x4faa,0x9439},
{0x4fab,0x4fad,0x943b},
{0x4fae,0x4fb1,0x9440},
{0x4fb2,0x4fb6,0x9445},
{0x4fb7,0x4fb7,0x944b},
{0x4fb8,0x4fbc,0x944d},
{0x4fbd,0x4fbd,0x9453},
{0x4fbe,0x4fc8,0x9455},
{0x4fc9,0x4fca,0x9461},
{0x4fcb,0x4fcb,0x9464},
{0x4fcc,0x4fd0,0x9466},
{0x4fd1,0x4fd1,0x946c},
{0x4fd2,0x4fd3,0x946e},
{0x4fd4,0x4fd4,0x9471},
{0x4fd5,0x4fd8,0x9473},
{0x4fd9,0x4fd9,0x9478},
{0x4fda,0x4fdb,0x947a},
{0x4fdc,0x4fe0,0x9480},
{0x4fe1,0x4fe1,0x9491},
{0x4fe2,0x4fe2,0x9496},
{0x4fe3,0x4fe3,0x9498},
{0x4fe4,0x4fe4,0x94c7},
{0x4fe5,0x4fe5,0x94cf},
{0x4fe6,0x4fe7,0x94d3},
{0x4fe8,0x4fe8,0x94da},
{0x4fe9,0x4fe9,0x94e6},
{0x4fea,0x4fea,0x94fb},
{0x4feb,0x4feb,0x951c},
{0x4fec,0x4fec,0x9520},
{0x4fed,0x4fed,0x9527},
{0x4fee,0x4fee,0x9533},
{0x4fef,0x4fef,0x953d},
{0x4ff0,0x4ff0,0x9543},
{0x4ff1,0x4ff1,0x9548},
{0x4ff2,0x4ff2,0x954b},
{0x4ff3,0x4ff3,0x9555},
{0x4ff4,0x4ff4,0x955a},
{0x4ff5,0x4ff5,0x9560},
{0x4ff6,0x4ff6,0x956e},
{0x4ff7,0x4ff8,0x9574},
{0x4ff9,0x4fff,0x9578},
{0x5000,0x5000,0x9581},
{0x5001,0x5002,0x9584},
{0x5003,0x5004,0x9587},
{0x5005,0x5005,0x958a},
{0x5006,0x5006,0x958d},
{0x5007,0x5007,0x9590},
{0x5008,0x5008,0x9592},
{0x5009,0x500b,0x9595},
{0x500c,0x5013,0x9599},
{0x5014,0x5014,0x95a2},
{0x5015,0x5016,0x95a6},
{0x5017,0x5017,0x95aa},
{0x5018,0x501b,0x95ae},
{0x501c,0x501e,0x95b3},
{0x501f,0x5020,0x95b7},
{0x5021,0x5021,0x95ba},
{0x5022,0x5024,0x95c0},
{0x5025,0x5026,0x95c4},
{0x5027,0x5027,0x95c7},
{0x5028,0x5028,0x95c9},
{0x5029,0x502b,0x95cd},
{0x502c,0x502e,0x95d1},
{0x502f,0x5033,0x95d7},
{0x5034,0x5034,0x95dd},
{0x5035,0x5036,0x95df},
{0x5037,0x5038,0x95e3},
{0x5039,0x503a,0x95e6},
{0x503b,0x503b,0x95ec},
{0x503c,0x503c,0x95ff},
{0x503d,0x503d,0x9607},
{0x503e,0x503e,0x9613},
{0x503f,0x503f,0x9618},
{0x5040,0x5040,0x961b},
{0x5041,0x5041,0x961e},
{0x5042,0x5042,0x9620},
{0x5043,0x5049,0x9623},
{0x504a,0x504c,0x962b},
{0x504d,0x504e,0x962f},
{0x504f,0x5052,0x9637},
{0x5053,0x5053,0x963e},
{0x5054,0x5054,0x9641},
{0x5055,0x5055,0x9643},
{0x5056,0x5056,0x964a},
{0x5057,0x5058,0x964e},
{0x5059,0x505b,0x9651},
{0x505c,0x505d,0x9656},
{0x505e,0x505f,0x9659},
{0x5060,0x5060,0x965c},
{0x5061,0x5061,0x965e},
{0x5062,0x5062,0x9660},
{0x5063,0x5064,0x9665},
{0x5065,0x5065,0x966b},
{0x5066,0x5068,0x966d},
{0x5069,0x5069,0x9671},
{0x506a,0x506d,0x9679},
{0x506e,0x5074,0x967e},
{0x5075,0x5075,0x9687},
{0x5076,0x5076,0x9689},
{0x5077,0x5077,0x968c},
{0x5078,0x507a,0x9691},
{0x507b,0x507b,0x9696},
{0x507c,0x507c,0x969a},
{0x507d,0x5086,0x969d},
{0x5087,0x5087,0x96a9},
{0x5088,0x508c,0x96ab},
{0x508d,0x508d,0x96b2},
{0x508e,0x508e,0x96b5},
{0x508f,0x508f,0x96b7},
{0x5090,0x5090,0x96ba},
{0x5091,0x5091,0x96bf},
{0x5092,0x5093,0x96c2},
{0x5094,0x5094,0x96c8},
{0x5095,0x5096,0x96ca},
{0x5097,0x5098,0x96d0},
{0x5099,0x509a,0x96d3},
{0x509b,0x509c,0x96d7},
{0x509d,0x509d,0x96da},
{0x509e,0x50a0,0x96dd},
{0x50a1,0x50a1,0x96e1},
{0x50a2,0x50a5,0x96e4},
{0x50a6,0x50a9,0x96eb},
{0x50aa,0x50ab,0x96f0},
{0x50ac,0x50ad,0x96f4},
{0x50ae,0x50ae,0x96f8},
{0x50af,0x50af,0x96fa},
{0x50b0,0x50b1,0x96fc},
{0x50b2,0x50b2,0x96ff},
{0x50b3,0x50b4,0x9702},
{0x50b5,0x50b5,0x9705},
{0x50b6,0x50b8,0x970a},
{0x50b9,0x50bb,0x9710},
{0x50bc,0x50bd,0x9714},
{0x50be,0x50c2,0x9717},
{0x50c3,0x50c3,0x971d},
{0x50c4,0x50cb,0x971f},
{0x50cc,0x50cd,0x9728},
{0x50ce,0x50cf,0x972b},
{0x50d0,0x50d1,0x972e},
{0x50d2,0x50d2,0x9731},
{0x50d3,0x50d7,0x9733},
{0x50d8,0x50da,0x973a},
{0x50db,0x50dd,0x973f},
{0x50de,0x50de,0x9743},
{0x50df,0x50e1,0x9745},
{0x50e2,0x50ea,0x9749},
{0x50eb,0x50ec,0x9754},
{0x50ed,0x50ee,0x9757},
{0x50ef,0x50f0,0x975c},
{0x50f1,0x50f1,0x975f},
{0x50f2,0x50f3,0x9763},
{0x50f4,0x50f5,0x9766},
{0x50f6,0x50fe,0x976a},
{0x50ff,0x50ff,0x9775},
{0x5100,0x5104,0x9777},
{0x5105,0x510c,0x977d},
{0x510d,0x5111,0x9786},
{0x5112,0x5112,0x978c},
{0x5113,0x5113,0x978e},
{0x5114,0x5114,0x9790},
{0x5115,0x5115,0x9793},
{0x5116,0x5118,0x9795},
{0x5119,0x511f,0x9799},
{0x5120,0x5121,0x97a1},
{0x5122,0x5123,0x97a4},
{0x5124,0x5127,0x97a7},
{0x5128,0x5128,0x97ac},
{0x5129,0x5129,0x97ae},
{0x512a,0x512b,0x97b0},
{0x512c,0x512c,0x97b3},
{0x512d,0x5134,0x97b5},
{0x5135,0x5139,0x97be},
{0x513a,0x513b,0x97c4},
{0x513c,0x513d,0x97c7},
{0x513e,0x513e,0x97ca},
{0x513f,0x5144,0x97cd},
{0x5145,0x5149,0x97d4},
{0x514a,0x514b,0x97da},
{0x514c,0x514c,0x97dd},
{0x514d,0x5153,0x97df},
{0x5154,0x5154,0x97e8},
{0x5155,0x5159,0x97ee},
{0x515a,0x515a,0x97f4},
{0x515b,0x5162,0x97f7},
{0x5163,0x5163,0x9800},
{0x5164,0x5164,0x9804},
{0x5165,0x5165,0x9809},
{0x5166,0x5166,0x980b},
{0x5167,0x5167,0x980d},
{0x5168,0x516a,0x9814},
{0x516b,0x516d,0x9819},
{0x516e,0x5171,0x981d},
{0x5172,0x5173,0x9822},
{0x5174,0x5174,0x9825},
{0x5175,0x517a,0x9827},
{0x517b,0x517c,0x982e},
{0x517d,0x5182,0x9831},
{0x5183,0x5184,0x9839},
{0x5185,0x5185,0x983c},
{0x5186,0x518d,0x983e},
{0x518e,0x5192,0x9847},
{0x5193,0x5196,0x984f},
{0x5197,0x5199,0x9855},
{0x519a,0x519a,0x985a},
{0x519b,0x519c,0x985c},
{0x519d,0x519f,0x985f},
{0x51a0,0x51a1,0x9863},
{0x51a2,0x51a2,0x9866},
{0x51a3,0x51a5,0x9868},
{0x51a6,0x51a7,0x986d},
{0x51a8,0x51a8,0x9872},
{0x51a9,0x51a9,0x988b},
{0x51aa,0x51aa,0x988e},
{0x51ab,0x51ab,0x9892},
{0x51ac,0x51ac,0x9895},
{0x51ad,0x51ad,0x9899},
{0x51ae,0x51ae,0x98a3},
{0x51af,0x51b3,0x98a9},
{0x51b4,0x51b4,0x98b0},
{0x51b5,0x51b5,0x98b2},
{0x51b6,0x51b7,0x98b4},
{0x51b8,0x51bc,0x98b7},
{0x51bd,0x51c3,0x98bd},
{0x51c4,0x51c4,0x98c5},
{0x51c5,0x51c5,0x98c7},
{0x51c6,0x51ca,0x98c9},
{0x51cb,0x51cc,0x98cf},
{0x51cd,0x51cd,0x98d4},
{0x51ce,0x51cf,0x98d6},
{0x51d0,0x51d1,0x98dc},
{0x51d2,0x51d2,0x98e1},
{0x51d3,0x51d6,0x98e3},
{0x51d7,0x51d7,0x98ec},
{0x51d8,0x51d8,0x98ee},
{0x51d9,0x51da,0x98f0},
{0x51db,0x51db,0x98f3},
{0x51dc,0x51e2,0x98f5},
{0x51e3,0x51e6,0x98ff},
{0x51e7,0x51e7,0x9904},
{0x51e8,0x51ea,0x9906},
{0x51eb,0x51eb,0x990b},
{0x51ec,0x51ed,0x990e},
{0x51ee,0x51f1,0x9914},
{0x51f2,0x51f3,0x9919},
{0x51f4,0x51f5,0x991c},
{0x51f6,0x51f7,0x991f},
{0x51f8,0x51fd,0x9922},
{0x51fe,0x5202,0x9929},
{0x5203,0x5206,0x992f},
{0x5207,0x5209,0x9934},
{0x520a,0x520d,0x9938},
{0x520e,0x520e,0x993d},
{0x520f,0x5211,0x9940},
{0x5212,0x5212,0x9944},
{0x5213,0x5214,0x9946},
{0x5215,0x5218,0x994d},
{0x5219,0x5219,0x9953},
{0x521a,0x521a,0x9956},
{0x521b,0x521e,0x9958},
{0x521f,0x521f,0x995d},
{0x5220,0x5222,0x995f},
{0x5223,0x5223,0x9964},
{0x5224,0x5224,0x9966},
{0x5225,0x5225,0x9973},
{0x5226,0x5227,0x9978},
{0x5228,0x5228,0x997b},
{0x5229,0x5229,0x997e},
{0x522a,0x522b,0x9982},
{0x522c,0x522c,0x9989},
{0x522d,0x522d,0x998c},
{0x522e,0x522e,0x998e},
{0x522f,0x5239,0x999a},
{0x523a,0x523b,0x99a6},
{0x523c,0x523e,0x99a9},
{0x523f,0x5240,0x99af},
{0x5241,0x5241,0x99b2},
{0x5242,0x524d,0x99b5},
{0x524e,0x525b,0x99c2},
{0x525c,0x525c,0x99d3},
{0x525d,0x525e,0x99d6},
{0x525f,0x525f,0x99da},
{0x5260,0x5260,0x99dc},
{0x5261,0x5261,0x99de},
{0x5262,0x5262,0x99e0},
{0x5263,0x526c,0x99e3},
{0x526d,0x526f,0x99ee},
{0x5270,0x527c,0x99f2},
{0x527d,0x527d,0x9a00},
{0x527e,0x5280,0x9a02},
{0x5281,0x5287,0x9a06},
{0x5288,0x528d,0x9a10},
{0x528e,0x528f,0x9a17},
{0x5290,0x52a0,0x9a1a},
{0x52a1,0x52a1,0x9a2c},
{0x52a2,0x52a2,0x9a2f},
{0x52a3,0x52a7,0x9a31},
{0x52a8,0x52ac,0x9a39},
{0x52ad,0x52ad,0x9a3f},
{0x52ae,0x52b1,0x9a46},
{0x52b2,0x52b3,0x9a4b},
{0x52b4,0x52b4,0x9a4e},
{0x52b5,0x52b9,0x9a50},
{0x52ba,0x52ba,0x9a56},
{0x52bb,0x52bc,0x9a58},
{0x52bd,0x52bf,0x9a5c},
{0x52c0,0x52c1,0x9a60},
{0x52c2,0x52c2,0x9a63},
{0x52c3,0x52c6,0x9a66},
{0x52c7,0x52c7,0x9a6b},
{0x52c8,0x52c8,0x9a72},
{0x52c9,0x52c9,0x9a83},
{0x52ca,0x52ca,0x9a89},
{0x52cb,0x52cc,0x9a8d},
{0x52cd,0x52ce,0x9a94},
{0x52cf,0x52cf,0x9a99},
{0x52d0,0x52d0,0x9aa6},
{0x52d1,0x52d6,0x9aa9},
{0x52d7,0x52da,0x9ab2},
{0x52db,0x52db,0x9ab9},
{0x52dc,0x52dc,0x9abb},
{0x52dd,0x52df,0x9abd},
{0x52e0,0x52e1,0x9ac3},
{0x52e2,0x52e6,0x9ac6},
{0x52e7,0x52e8,0x9acd},
{0x52e9,0x52e9,0x9ad0},
{0x52ea,0x52ea,0x9ad7},
{0x52eb,0x52f0,0x9ad9},
{0x52f1,0x52f1,0x9ae0},
{0x52f2,0x52f5,0x9ae2},
{0x52f6,0x52f9,0x9ae7},
{0x52fa,0x52fa,0x9aec},
{0x52fb,0x5303,0x9af0},
{0x5304,0x5304,0x9afa},
{0x5305,0x530b,0x9afc},
{0x530c,0x530d,0x9b04},
{0x530e,0x530e,0x9b07},
{0x530f,0x5312,0x9b09},
{0x5313,0x5313,0x9b0e},
{0x5314,0x5316,0x9b10},
{0x5317,0x531c,0x9b14},
{0x531d,0x5320,0x9b1b},
{0x5321,0x5322,0x9b20},
{0x5323,0x5323,0x9b24},
{0x5324,0x5324,0x9b26},
{0x5325,0x5325,0x9b28},
{0x5326,0x5329,0x9b2a},
{0x532a,0x532a,0x9b30},
{0x532b,0x5332,0x9b33},
{0x5333,0x5336,0x9b3d},
{0x5337,0x5337,0x9b46},
{0x5338,0x533a,0x9b4a},
{0x533b,0x533b,0x9b50},
{0x533c,0x533d,0x9b52},
{0x533e,0x5340,0x9b55},
{0x5341,0x5341,0x9b59},
{0x5342,0x5355,0x9b5b},
{0x5356,0x5359,0x9b70},
{0x535a,0x535b,0x9b75},
{0x535c,0x5364,0x9b78},
{0x5365,0x5365,0x9b82},
{0x5366,0x536f,0x9b84},
{0x5370,0x5370,0x9b8f},
{0x5371,0x5377,0x9b93},
{0x5378,0x5379,0x9b9b},
{0x537a,0x5384,0x9b9f},
{0x5385,0x5385,0x9bac},
{0x5386,0x5396,0x9baf},
{0x5397,0x539b,0x9bc2},
{0x539c,0x539c,0x9bc8},
{0x539d,0x53a5,0x9bcb},
{0x53a6,0x53a6,0x9bd5},
{0x53a7,0x53aa,0x9bd7},
{0x53ab,0x53ab,0x9bdc},
{0x53ac,0x53ae,0x9bde},
{0x53af,0x53af,0x9be3},
{0x53b0,0x53b1,0x9be5},
{0x53b2,0x53b2,0x9be9},
{0x53b3,0x53b6,0x9bec},
{0x53b7,0x53b9,0x9bf1},
{0x53ba,0x53c1,0x9bf5},
{0x53c2,0x53c2,0x9bfe},
{0x53c3,0x53ca,0x9c00},
{0x53cb,0x53cd,0x9c0a},
{0x53ce,0x53cf,0x9c0e},
{0x53d0,0x53d0,0x9c11},
{0x53d1,0x53dc,0x9c14},
{0x53dd,0x53de,0x9c21},
{0x53df,0x53df,0x9c24},
{0x53e0,0x53e1,0x9c26},
{0x53e2,0x53e4,0x9c2a},
{0x53e5,0x53e7,0x9c2e},
{0x53e8,0x53e8,0x9c34},
{0x53e9,0x53e9,0x9c36},
{0x53ea,0x53ea,0x9c38},
{0x53eb,0x53eb,0x9c3a},
{0x53ec,0x53ed,0x9c3c},
{0x53ee,0x53f3,0x9c3f},
{0x53f4,0x53f5,0x9c46},
{0x53f6,0x53fd,0x9c4a},
{0x53fe,0x53fe,0x9c53},
{0x53ff,0x53ff,0x9c55},
{0x5400,0x5403,0x9c59},
{0x5404,0x5404,0x9c5e},
{0x5405,0x540b,0x9c60},
{0x540c,0x5410,0x9c68},
{0x5411,0x541a,0x9c6e},
{0x541b,0x541b,0x9c79},
{0x541c,0x541c,0x9c7b},
{0x541d,0x541e,0x9c7d},
{0x541f,0x541f,0x9c80},
{0x5420,0x5421,0x9c83},
{0x5422,0x5423,0x9c89},
{0x5424,0x5424,0x9c8c},
{0x5425,0x5425,0x9c8f},
{0x5426,0x5426,0x9c93},
{0x5427,0x542a,0x9c96},
{0x542b,0x542b,0x9c9d},
{0x542c,0x542c,0x9caa},
{0x542d,0x542d,0x9cac},
{0x542e,0x542e,0x9caf},
{0x542f,0x542f,0x9cb9},
{0x5430,0x5434,0x9cbe},
{0x5435,0x5436,0x9cc8},
{0x5437,0x5438,0x9cd1},
{0x5439,0x543a,0x9cda},
{0x543b,0x543c,0x9ce0},
{0x543d,0x543e,0x9ce3},
{0x543f,0x5441,0x9ce6},
{0x5442,0x5443,0x9cea},
{0x5444,0x5449,0x9ced},
{0x544a,0x544a,0x9cf5},
{0x544b,0x5459,0x9cf7},
{0x545a,0x545a,0x9d08},
{0x545b,0x5465,0x9d0a},
{0x5466,0x546a,0x9d16},
{0x546b,0x546b,0x9d1c},
{0x546c,0x546c,0x9d1e},
{0x546d,0x546f,0x9d20},
{0x5470,0x5471,0x9d24},
{0x5472,0x5472,0x9d27},
{0x5473,0x5478,0x9d29},
{0x5479,0x5482,0x9d31},
{0x5483,0x5485,0x9d3c},
{0x5486,0x5487,0x9d40},
{0x5488,0x5495,0x9d43},
{0x5496,0x549d,0x9d54},
{0x549e,0x549f,0x9d5e},
{0x54a0,0x54a7,0x9d62},
{0x54a8,0x54a8,0x9d6b},
{0x54a9,0x54aa,0x9d6d},
{0x54ab,0x54ac,0x9d70},
{0x54ad,0x54c0,0x9d73},
{0x54c1,0x54c1,0x9d88},
{0x54c2,0x54ca,0x9d8a},
{0x54cb,0x54ce,0x9d94},
{0x54cf,0x54cf,0x9d99},
{0x54d0,0x54d9,0x9d9b},
{0x54da,0x54dc,0x9da6},
{0x54dd,0x54e1,0x9daa},
{0x54e2,0x54e5,0x9db0},
{0x54e6,0x54eb,0x9db5},
{0x54ec,0x54ee,0x9dbd},
{0x54ef,0x54ef,0x9dc1},
{0x54f0,0x54f0,0x9dc3},
{0x54f1,0x54fe,0x9dc5},
{0x54ff,0x5501,0x9dd4},
{0x5502,0x5502,0x9dd8},
{0x5503,0x550c,0x9ddb},
{0x550d,0x5514,0x9de7},
{0x5515,0x5516,0x9df0},
{0x5517,0x551a,0x9df4},
{0x551b,0x552b,0x9dfb},
{0x552c,0x5533,0x9e0d},
{0x5534,0x5537,0x9e16},
{0x5538,0x5538,0x9e1c},
{0x5539,0x5539,0x9e24},
{0x553a,0x553a,0x9e27},
{0x553b,0x553b,0x9e2e},
{0x553c,0x553c,0x9e30},
{0x553d,0x553d,0x9e34},
{0x553e,0x553f,0x9e3b},
{0x5540,0x5540,0x9e40},
{0x5541,0x5541,0x9e4d},
{0x5542,0x5542,0x9e50},
{0x5543,0x5545,0x9e52},
{0x5546,0x5546,0x9e56},
{0x5547,0x5547,0x9e59},
{0x5548,0x5548,0x9e5d},
{0x5549,0x554c,0x9e5f},
{0x554d,0x554d,0x9e65},
{0x554e,0x554f,0x9e6e},
{0x5550,0x5550,0x9e72},
{0x5551,0x5551,0x9e74},
{0x5552,0x5554,0x9e76},
{0x5555,0x5555,0x9e7b},
{0x5556,0x5557,0x9e80},
{0x5558,0x555b,0x9e83},
{0x555c,0x555d,0x9e89},
{0x555e,0x5563,0x9e8c},
{0x5564,0x5566,0x9e94},
{0x5567,0x556b,0x9e98},
{0x556c,0x556c,0x9e9e},
{0x556d,0x5571,0x9ea0},
{0x5572,0x5573,0x9ea7},
{0x5574,0x5578,0x9eaa},
{0x5579,0x557c,0x9eb0},
{0x557d,0x557e,0x9eb6},
{0x557f,0x5580,0x9eb9},
{0x5581,0x5581,0x9ebc},
{0x5582,0x5586,0x9ebf},
{0x5587,0x558a,0x9ec5},
{0x558b,0x558c,0x9eca},
{0x558d,0x558d,0x9ed0},
{0x558e,0x558f,0x9ed2},
{0x5590,0x5592,0x9ed5},
{0x5593,0x5594,0x9ed9},
{0x5595,0x5595,0x9ee1},
{0x5596,0x5597,0x9ee3},
{0x5598,0x5598,0x9ee6},
{0x5599,0x559c,0x9eeb},
{0x559d,0x559e,0x9ef0},
{0x559f,0x559f,0x9ef3},
{0x55a0,0x55a1,0x9ef5},
{0x55a2,0x55a2,0x9ef8},
{0x55a3,0x55a3,0x9efa},
{0x55a4,0x55ac,0x9f00},
{0x55ad,0x55ad,0x9f0a},
{0x55ae,0x55ae,0x9f0c},
{0x55af,0x55af,0x9f0f},
{0x55b0,0x55b1,0x9f11},
{0x55b2,0x55b2,0x9f14},
{0x55b3,0x55b3,0x9f16},
{0x55b4,0x55b4,0x9f18},
{0x55b5,0x55ba,0x9f1a},
{0x55bb,0x55bb,0x9f21},
{0x55bc,0x55c4,0x9f23},
{0x55c5,0x55c6,0x9f2d},
{0x55c7,0x55cd,0x9f30},
{0x55ce,0x55ce,0x9f38},
{0x55cf,0x55cf,0x9f3a},
{0x55d0,0x55d0,0x9f3c},
{0x55d1,0x55d5,0x9f3f},
{0x55d6,0x55da,0x9f45},
{0x55db,0x55dd,0x9f4c},
{0x55de,0x55de,0x9f53},
{0x55df,0x55e2,0x9f55},
{0x55e3,0x55e4,0x9f5a},
{0x55e5,0x55e6,0x9f5d},
{0x55e7,0x55e7,0x9f62},
{0x55e8,0x55e9,0x9f64},
{0x55ea,0x55ec,0x9f67},
{0x55ed,0x55ed,0x9f6b},
{0x55ee,0x55f2,0x9f6d},
{0x55f3,0x55f6,0x9f73},
{0x55f7,0x55fd,0x9f78},
{0x55fe,0x55ff,0x9f81},
{0x5600,0x5601,0x9f8e},
{0x5602,0x5604,0x9f91},
{0x5605,0x5607,0x9f96},
{0x5608,0x5609,0x9f9d},
{0x560a,0x560e,0x9fa1},
{0x560f,0x560f,0xf92c},
{0x5610,0x5612,0xfa0d},
{0x5613,0x5613,0xfa11},
{0x5614,0x5615,0xfa13},
{0x5616,0x5616,0xfa18},
{0x5617,0x5619,0xfa1f},
{0x561a,0x561b,0xfa23},
{0x561c,0x561e,0xfa27},
{0x561f,0x561f,0x2e81},
{0x5623,0x5623,0x2e84},
{0x5624,0x5624,0x3473},
{0x5625,0x5625,0x3447},
{0x5626,0x5626,0x2e88},
{0x5627,0x5627,0x2e8b},
{0x5628,0x5628,0x9fb4},
{0x5629,0x5629,0x359e},
{0x562a,0x562a,0x361a},
{0x562b,0x562b,0x360e},
{0x562c,0x562c,0x2e8c},
{0x562d,0x562d,0x2e97},
{0x562e,0x562e,0x396e},
{0x562f,0x562f,0x3918},
{0x5630,0x5630,0x9fb5},
{0x5631,0x5631,0x39cf},
{0x5632,0x5632,0x39df},
{0x5633,0x5633,0x3a73},
{0x5634,0x5634,0x39d0},
{0x5635,0x5636,0x9fb6},
{0x5637,0x5637,0x3b4e},
{0x5638,0x5638,0x3c6e},
{0x5639,0x5639,0x3ce0},
{0x563a,0x563a,0x2ea7},
{0x563c,0x563c,0x9fb8},
{0x563d,0x563d,0x2eaa},
{0x563e,0x563e,0x4056},
{0x563f,0x563f,0x415f},
{0x5640,0x5640,0x2eae},
{0x5641,0x5641,0x4337},
{0x5642,0x5642,0x2eb3},
{0x5643,0x5644,0x2eb6},
{0x5646,0x5646,0x43b1},
{0x5647,0x5647,0x43ac},
{0x5648,0x5648,0x2ebb},
{0x5649,0x5649,0x43dd},
{0x564a,0x564a,0x44d6},
{0x564b,0x564b,0x4661},
{0x564c,0x564c,0x464c},
{0x564d,0x564d,0x9fb9},
{0x564e,0x564e,0x4723},
{0x564f,0x564f,0x4729},
{0x5650,0x5650,0x477c},
{0x5651,0x5651,0x478d},
{0x5652,0x5652,0x2eca},
{0x5653,0x5653,0x4947},
{0x5654,0x5654,0x497a},
{0x5655,0x5655,0x497d},
{0x5656,0x5657,0x4982},
{0x5658,0x5659,0x4985},
{0x565a,0x565a,0x499f},
{0x565b,0x565b,0x499b},
{0x565c,0x565c,0x49b7},
{0x565d,0x565d,0x49b6},
{0x565e,0x565e,0x9fba},
{0x5660,0x5660,0x4ca3},
{0x5661,0x5663,0x4c9f},
{0x5664,0x5664,0x4c77},
{0x5665,0x5665,0x4ca2},
{0x5666,0x566c,0x4d13},
{0x566d,0x566d,0x4dae},
{0x566e,0x566e,0x9fbb},
{0x566f,0x56cd,0x20},
{0x56ce,0x56ce,0xfc},
{0x56cf,0x56cf,0xa9},
{0x56d0,0x56d0,0x2122},
{0x56d1,0x56d1,0x2026},
{0x56d2,0x572f,0x21},
{0x5730,0x5730,0x101},
{0x5731,0x5731,0xe1},
{0x5732,0x5732,0x1ce},
{0x5733,0x5733,0xe0},
{0x5734,0x5734,0x113},
{0x5735,0x5735,0xe9},
{0x5736,0x5736,0x11b},
{0x5737,0x5737,0xe8},
{0x5738,0x5738,0x12b},
{0x5739,0x5739,0xed},
{0x573a,0x573a,0x1d0},
{0x573b,0x573b,0xec},
{0x573c,0x573c,0x14d},
{0x573d,0x573d,0xf3},
{0x573e,0x573e,0x1d2},
{0x573f,0x573f,0xf2},
{0x5740,0x5740,0x16b},
{0x5741,0x5741,0xfa},
{0x5742,0x5742,0x1d4},
{0x5743,0x5743,0xf9},
{0x5744,0x5744,0x1d6},
{0x5745,0x5745,0x1d8},
{0x5746,0x5746,0x1da},
{0x5747,0x5747,0x1dc},
{0x5748,0x5748,0xfc},
{0x5749,0x5749,0xea},
{0x574a,0x574a,0x251},
{0x574b,0x574b,0x1e3f},
{0x574c,0x574c,0x144},
{0x574d,0x574d,0x148},
{0x574e,0x574e,0x1f9},
{0x574f,0x574f,0x261},
{0x5750,0x5750,0x20},
{0x5751,0x5751,0x20ac},
{0x5752,0x5752,0xa5},
{0x5753,0x5753,0x20ac},
{0x5754,0x5754,0x24},
{0x5755,0x5755,0x303f},
{0x5756,0x5756,0x20ac},
{0x5757,0x5757,0x3041},
{0x5758,0x5758,0x3047},
{0x5759,0x5759,0x3043},
{0x575a,0x575a,0x304b},
{0x575b,0x575b,0x304b},
{0x575c,0x575c,0x3051},
{0x575d,0x575d,0x3051},
{0x575e,0x575e,0x3053},
{0x575f,0x575f,0x3053},
{0x5760,0x5760,0x3049},
{0x5761,0x5761,0x3064},
{0x5762,0x5762,0x3045},
{0x5763,0x5763,0x308e},
{0x5764,0x5764,0x3083},
{0x5765,0x5765,0x3087},
{0x5766,0x5766,0x3085},
{0x5767,0x5767,0x3094},
{0x5768,0x5768,0x30a1},
{0x5769,0x5769,0x30a7},
{0x576a,0x576a,0x30a3},
{0x576b,0x576c,0x30f5},
{0x576d,0x576d,0x30b3},
{0x576e,0x576e,0x30b3},
{0x576f,0x576f,0x30a9},
{0x5770,0x5770,0x30c3},
{0x5771,0x5771,0x30a5},
{0x5772,0x5772,0x30ee},
{0x5773,0x5773,0x30e3},
{0x5774,0x5774,0x30e7},
{0x5775,0x5775,0x30e5},
{0x5776,0x5776,0x30f7},
{0x5777,0x5777,0x30f9},
{0x5778,0x5778,0x30f8},
{0x5779,0x5779,0x30fa},
{0x577a,0x577a,0x30fc},
{0x577b,0x577d,0x3033},
{0x577e,0x5780,0x3038},
{0x5781,0x5783,0x312a},
{0x5784,0x579b,0x31a0},
{0x579c,0x579c,0x2e80},
{0x579d,0x579e,0x2e82},
{0x579f,0x57a1,0x2e85},
{0x57a2,0x57a3,0x2e89},
{0x57a4,0x57ad,0x2e8d},
{0x57ae,0x57af,0x2e98},
{0x57b0,0x57bb,0x2e9b},
{0x57bc,0x57bd,0x2ea8},
{0x57be,0x57c0,0x2eab},
{0x57c1,0x57c4,0x2eaf},
{0x57c5,0x57c6,0x2eb4},
{0x57c7,0x57c9,0x2eb8},
{0x57ca,0x57d7,0x2ebc},
{0x57d8,0x5800,0x2ecb},
{0x5801,0x5847,0x3400},
{0x5848,0x5872,0x3448},
{0x5873,0x599c,0x3474},
{0x599d,0x5a0b,0x359f},
{0x5a0c,0x5a16,0x360f},
{0x5a17,0x5d13,0x361b},
{0x5d14,0x5d68,0x3919},
{0x5d69,0x5dc8,0x396f},
{0x5dc9,0x5dd6,0x39d1},
{0x5dd7,0x5e69,0x39e0},
{0x5e6a,0x5f43,0x3a74},
{0x5f44,0x6062,0x3b4f},
{0x6063,0x60d3,0x3c6f},
{0x60d4,0x6448,0x3ce1},
{0x6449,0x6550,0x4057},
{0x6551,0x6727,0x4160},
{0x6728,0x679b,0x4338},
{0x679c,0x679f,0x43ad},
{0x67a0,0x67ca,0x43b2},
{0x67cb,0x68c2,0x43de},
{0x68c3,0x6a37,0x44d7},
{0x6a38,0x6a4b,0x464d},
{0x6a4c,0x6b0c,0x4662},
{0x6b0d,0x6b11,0x4724},
{0x6b12,0x6b63,0x472a},
{0x6b64,0x6b73,0x477d},
{0x6b74,0x6d2c,0x478e},
{0x6d2d,0x6d5e,0x4948},
{0x6d5f,0x6d60,0x497b},
{0x6d61,0x6d64,0x497e},
{0x6d65,0x6d65,0x4984},
{0x6d66,0x6d79,0x4987},
{0x6d7a,0x6d7c,0x499c},
{0x6d7d,0x6d92,0x49a0},
{0x6d93,0x7051,0x49b8},
{0x7052,0x7078,0x4c78},
{0x7079,0x70e7,0x4ca4},
{0x70e8,0x717b,0x4d1a},
{0x717c,0x7182,0x4daf},
{0x7183,0x7183,0x20ac},
{0x7184,0x7184,0xa5},
{0x7185,0x7185,0x20ac},
{0x7186,0x7186,0x24},
{0x7187,0x7187,0x303f},
{0x7188,0x7614,0xa000},
{0x7615,0x764b,0xa490},
};

static const pdf_xrange cmap_Adobe_GB1_UCS2_xranges[] = {
{0x5620,0x5620,0x20087},
{0x5621,0x5621,0x20089},
{0x5622,0x5622,0x200cc},
{0x563b,0x563b,0x215d7},
{0x5645,0x5645,0x2298f},
{0x565f,0x565f,0x241fe},
};

static pdf_cmap cmap_Adobe_GB1_UCS2 = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "Adobe-GB1-UCS2",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 1, {
		{ 2, 0x0000, 0xffff },
	},
	13702, 13702, (pdf_range*)cmap_Adobe_GB1_UCS2_ranges,
	6, 6, (pdf_xrange*)cmap_Adobe_GB1_UCS2_xranges,
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/Adobe-Japan1-UCS2.h

/* This is an automatically generated file. Do not edit. */

/* Adobe-Japan1-UCS2 */

static const pdf_range cmap_Adobe_Japan1_UCS2_ranges[] = {
{0x0,0x0,0xfffd},
{0x1,0x3c,0x20},
{0x3d,0x3d,0xa5},
{0x3e,0x5c,0x5d},
{0x5d,0x5d,0xa6},
{0x5e,0x5e,0x7d},
{0x5f,0x5f,0x303},
{0x60,0x60,0x2019},
{0x61,0x61,0x5c},
{0x62,0x62,0x2018},
{0x63,0x63,0x7c},
{0x64,0x64,0x7e},
{0x65,0x67,0xa1},
{0x68,0x68,0x2044},
{0x69,0x69,0x192},
{0x6a,0x6a,0xa7},
{0x6b,0x6b,0xa4},
{0x6c,0x6c,0x201c},
{0x6d,0x6d,0xab},
{0x6e,0x6f,0x2039},
{0x70,0x71,0xfb01},
{0x72,0x72,0x2012},
{0x73,0x74,0x2020},
{0x75,0x75,0xb7},
{0x76,0x76,0xb6},
{0x77,0x77,0x2022},
{0x78,0x78,0x201a},
{0x79,0x79,0x201e},
{0x7a,0x7a,0x201d},
{0x7b,0x7b,0xbb},
{0x7c,0x7c,0x2026},
{0x7d,0x7d,0x2030},
{0x7e,0x7e,0xbf},
{0x7f,0x80,0x301},
{0x81,0x81,0xaf},
{0x82,0x84,0x306},
{0x85,0x85,0x30a},
{0x86,0x86,0xb8},
{0x87,0x87,0x30b},
{0x88,0x88,0x328},
{0x89,0x89,0x30c},
{0x8a,0x8a,0x336},
{0x8b,0x8b,0xc6},
{0x8c,0x8c,0xaa},
{0x8d,0x8d,0x141},
{0x8e,0x8e,0xd8},
{0x8f,0x8f,0x152},
{0x90,0x90,0xba},
{0x91,0x91,0xe6},
{0x92,0x92,0x131},
{0x93,0x93,0x142},
{0x94,0x94,0xf8},
{0x95,0x95,0x153},
{0x96,0x96,0xdf},
{0x97,0x97,0x2d},
{0x98,0x98,0xa9},
{0x99,0x99,0xac},
{0x9a,0x9a,0xae},
{0x9b,0x9e,0xb0},
{0x9f,0x9f,0xb5},
{0xa0,0xa0,0xb9},
{0xa1,0xa3,0xbc},
{0xa4,0xa9,0xc0},
{0xaa,0xba,0xc7},
{0xbb,0xc0,0xd9},
{0xc1,0xc6,0xe0},
{0xc7,0xd7,0xe7},
{0xd8,0xde,0xf9},
{0xdf,0xdf,0x160},
{0xe0,0xe0,0x178},
{0xe1,0xe1,0x17d},
{0xe2,0xe2,0x305},
{0xe3,0xe3,0x161},
{0xe4,0xe4,0x2122},
{0xe5,0xe5,0x17e},
{0xe6,0xe6,0x30},
{0xe7,0x122,0x20},
{0x123,0x123,0xa5},
{0x124,0x144,0x5d},
{0x145,0x145,0x203e},
{0x146,0x185,0xff60},
{0x186,0x186,0xff40},
{0x187,0x188,0x30f0},
{0x189,0x189,0x30ee},
{0x18a,0x18a,0x30ab},
{0x18b,0x18b,0x30b1},
{0x18c,0x18c,0x30f4},
{0x18d,0x18d,0x30ac},
{0x18e,0x18e,0x30ae},
{0x18f,0x18f,0x30b0},
{0x190,0x190,0x30b2},
{0x191,0x191,0x30b4},
{0x192,0x192,0x30b6},
{0x193,0x193,0x30b8},
{0x194,0x194,0x30ba},
{0x195,0x195,0x30bc},
{0x196,0x196,0x30be},
{0x197,0x197,0x30c0},
{0x198,0x198,0x30c2},
{0x199,0x199,0x30c5},
{0x19a,0x19a,0x30c7},
{0x19b,0x19b,0x30c9},
{0x19c,0x19d,0x30d0},
{0x19e,0x19f,0x30d3},
{0x1a0,0x1a1,0x30d6},
{0x1a2,0x1a3,0x30d9},
{0x1a4,0x1a5,0x30dc},
{0x1a6,0x1a6,0xff60},
{0x1a7,0x1a8,0x301d},
{0x1a9,0x1f4,0x2500},
{0x1f5,0x1f5,0x2032},
{0x1f6,0x1f6,0xa8},
{0x1f7,0x1f7,0x2036},
{0x1f8,0x1f8,0x5b},
{0x1f9,0x1f9,0x5d},
{0x1fa,0x1fd,0x3008},
{0x1fe,0x201,0x300e},
{0x202,0x202,0x2012},
{0x203,0x203,0xff60},
{0x204,0x204,0x3092},
{0x205,0x205,0x3041},
{0x206,0x206,0x3043},
{0x207,0x207,0x3045},
{0x208,0x208,0x3047},
{0x209,0x209,0x3049},
{0x20a,0x20a,0x3083},
{0x20b,0x20b,0x3085},
{0x20c,0x20c,0x3087},
{0x20d,0x20d,0x3063},
{0x20e,0x20e,0x3042},
{0x20f,0x20f,0x3044},
{0x210,0x210,0x3046},
{0x211,0x211,0x3048},
{0x212,0x213,0x304a},
{0x214,0x214,0x304d},
{0x215,0x215,0x304f},
{0x216,0x216,0x3051},
{0x217,0x217,0x3053},
{0x218,0x218,0x3055},
{0x219,0x219,0x3057},
{0x21a,0x21a,0x3059},
{0x21b,0x21b,0x305b},
{0x21c,0x21c,0x305d},
{0x21d,0x21d,0x305f},
{0x21e,0x21e,0x3061},
{0x21f,0x21f,0x3064},
{0x220,0x220,0x3066},
{0x221,0x221,0x3068},
{0x222,0x227,0x306a},
{0x228,0x228,0x3072},
{0x229,0x229,0x3075},
{0x22a,0x22a,0x3078},
{0x22b,0x22b,0x307b},
{0x22c,0x230,0x307e},
{0x231,0x231,0x3084},
{0x232,0x232,0x3086},
{0x233,0x238,0x3088},
{0x239,0x239,0x308f},
{0x23a,0x23a,0x3093},
{0x23b,0x23c,0x3090},
{0x23d,0x23d,0x308e},
{0x23e,0x23e,0x304c},
{0x23f,0x23f,0x304e},
{0x240,0x240,0x3050},
{0x241,0x241,0x3052},
{0x242,0x242,0x3054},
{0x243,0x243,0x3056},
{0x244,0x244,0x3068},
{0x245,0x245,0x305a},
{0x246,0x246,0x305c},
{0x247,0x247,0x305e},
{0x248,0x248,0x3060},
{0x249,0x249,0x3062},
{0x24a,0x24a,0x3065},
{0x24b,0x24b,0x3067},
{0x24c,0x24c,0x3069},
{0x24d,0x24e,0x3070},
{0x24f,0x250,0x3073},
{0x251,0x252,0x3076},
{0x253,0x254,0x3079},
{0x255,0x256,0x307c},
{0x257,0x257,0xc4},
{0x258,0x258,0xf9},
{0x259,0x259,0xe9},
{0x25a,0x25a,0xed},
{0x25b,0x25b,0xdf},
{0x25c,0x25c,0xe7},
{0x25d,0x25d,0xc7},
{0x25e,0x25e,0xd1},
{0x25f,0x25f,0xf1},
{0x260,0x261,0xa2},
{0x262,0x262,0xf3},
{0x263,0x263,0xfa},
{0x264,0x264,0xa1},
{0x265,0x265,0xbf},
{0x266,0x266,0xbd},
{0x267,0x267,0xd6},
{0x268,0x268,0xdc},
{0x269,0x269,0xe4},
{0x26a,0x26a,0xeb},
{0x26b,0x26b,0xef},
{0x26c,0x26c,0xf6},
{0x26d,0x26d,0xdc},
{0x26e,0x26e,0xe2},
{0x26f,0x26f,0xea},
{0x270,0x270,0xee},
{0x271,0x271,0xf4},
{0x272,0x272,0xfc},
{0x273,0x273,0xe0},
{0x274,0x274,0xe9},
{0x275,0x275,0x25b2},
{0x276,0x276,0xe1},
{0x277,0x277,0x7e},
{0x278,0x278,0x30},
{0x279,0x27b,0x3000},
{0x27c,0x27c,0xff0c},
{0x27d,0x27d,0xff0e},
{0x27e,0x27e,0x30fb},
{0x27f,0x280,0xff1a},
{0x281,0x281,0xff1f},
{0x282,0x282,0xff01},
{0x283,0x284,0x309b},
{0x285,0x285,0xb4},
{0x286,0x286,0xff40},
{0x287,0x287,0xa8},
{0x288,0x288,0xff3e},
{0x289,0x289,0x203e},
{0x28a,0x28a,0xff3f},
{0x28b,0x28c,0x30fd},
{0x28d,0x28e,0x309d},
{0x28f,0x28f,0x3003},
{0x290,0x290,0x4edd},
{0x291,0x293,0x3005},
{0x294,0x294,0x30fc},
{0x295,0x295,0x2015},
{0x296,0x296,0x2010},
{0x297,0x297,0xff0f},
{0x298,0x298,0xff3c},
{0x299,0x299,0xff5e},
{0x29a,0x29a,0x2016},
{0x29b,0x29b,0xff5c},
{0x29c,0x29c,0x2026},
{0x29d,0x29d,0x2025},
{0x29e,0x29f,0x2018},
{0x2a0,0x2a1,0x201c},
{0x2a2,0x2a3,0xff08},
{0x2a4,0x2a5,0x3014},
{0x2a6,0x2a6,0xff3b},
{0x2a7,0x2a7,0xff3d},
{0x2a8,0x2a8,0xff5b},
{0x2a9,0x2a9,0xff5d},
{0x2aa,0x2b3,0x3008},
{0x2b4,0x2b4,0xff0b},
{0x2b5,0x2b5,0xff0d},
{0x2b6,0x2b6,0xb1},
{0x2b7,0x2b7,0xd7},
{0x2b8,0x2b8,0xf7},
{0x2b9,0x2b9,0xff1d},
{0x2ba,0x2ba,0x2260},
{0x2bb,0x2bb,0xff1c},
{0x2bc,0x2bc,0xff1e},
{0x2bd,0x2be,0x2266},
{0x2bf,0x2bf,0x221e},
{0x2c0,0x2c0,0x2234},
{0x2c1,0x2c1,0x2642},
{0x2c2,0x2c2,0x2640},
{0x2c3,0x2c3,0xb0},
{0x2c4,0x2c5,0x2032},
{0x2c6,0x2c6,0x2103},
{0x2c7,0x2c7,0xffe5},
{0x2c8,0x2c8,0xff04},
{0x2c9,0x2ca,0xa2},
{0x2cb,0x2cb,0xff05},
{0x2cc,0x2cc,0xff03},
{0x2cd,0x2cd,0xff06},
{0x2ce,0x2ce,0xff0a},
{0x2cf,0x2cf,0xff20},
{0x2d0,0x2d0,0xa7},
{0x2d1,0x2d1,0x2606},
{0x2d2,0x2d2,0x2605},
{0x2d3,0x2d3,0x25cb},
{0x2d4,0x2d4,0x25cf},
{0x2d5,0x2d5,0x25ce},
{0x2d6,0x2d6,0x25c7},
{0x2d7,0x2d7,0x25c6},
{0x2d8,0x2d8,0x25a1},
{0x2d9,0x2d9,0x25a0},
{0x2da,0x2da,0x25b3},
{0x2db,0x2db,0x25b2},
{0x2dc,0x2dc,0x25bd},
{0x2dd,0x2dd,0x25bc},
{0x2de,0x2de,0x203b},
{0x2df,0x2df,0x3012},
{0x2e0,0x2e0,0x2192},
{0x2e1,0x2e2,0x2190},
{0x2e3,0x2e3,0x2193},
{0x2e4,0x2e4,0x3013},
{0x2e5,0x2e5,0x2208},
{0x2e6,0x2e6,0x220b},
{0x2e7,0x2e8,0x2286},
{0x2e9,0x2ea,0x2282},
{0x2eb,0x2eb,0x222a},
{0x2ec,0x2ec,0x2229},
{0x2ed,0x2ee,0x2227},
{0x2ef,0x2ef,0xac},
{0x2f0,0x2f0,0x21d2},
{0x2f1,0x2f1,0x21d4},
{0x2f2,0x2f2,0x2200},
{0x2f3,0x2f3,0x2203},
{0x2f4,0x2f4,0x2220},
{0x2f5,0x2f5,0x22a5},
{0x2f6,0x2f6,0x2312},
{0x2f7,0x2f7,0x2202},
{0x2f8,0x2f8,0x2207},
{0x2f9,0x2f9,0x2261},
{0x2fa,0x2fa,0x2252},
{0x2fb,0x2fc,0x226a},
{0x2fd,0x2fd,0x221a},
{0x2fe,0x2fe,0x223d},
{0x2ff,0x2ff,0x221d},
{0x300,0x300,0x2235},
{0x301,0x302,0x222b},
{0x303,0x303,0x212b},
{0x304,0x304,0x2030},
{0x305,0x305,0x266f},
{0x306,0x306,0x266d},
{0x307,0x307,0x266a},
{0x308,0x309,0x2020},
{0x30a,0x30a,0xb6},
{0x30b,0x30b,0x25ef},
{0x30c,0x315,0xff10},
{0x316,0x32f,0xff21},
{0x330,0x349,0xff41},
{0x34a,0x39c,0x3041},
{0x39d,0x3f2,0x30a1},
{0x3f3,0x403,0x391},
{0x404,0x40a,0x3a3},
{0x40b,0x41b,0x3b1},
{0x41c,0x422,0x3c3},
{0x423,0x428,0x410},
{0x429,0x429,0x401},
{0x42a,0x449,0x416},
{0x44a,0x44a,0x451},
{0x44b,0x464,0x436},
{0x465,0x465,0x4e9c},
{0x466,0x466,0x5516},
{0x467,0x467,0x5a03},
{0x468,0x468,0x963f},
{0x469,0x469,0x54c0},
{0x46a,0x46a,0x611b},
{0x46b,0x46b,0x6328},
{0x46c,0x46c,0x59f6},
{0x46d,0x46d,0x9022},
{0x46e,0x46e,0x8475},
{0x46f,0x46f,0x831c},
{0x470,0x470,0x7a50},
{0x471,0x471,0x60aa},
{0x472,0x472,0x63e1},
{0x473,0x473,0x6e25},
{0x474,0x474,0x65ed},
{0x475,0x475,0x8466},
{0x476,0x476,0x82a6},
{0x477,0x477,0x9bf5},
{0x478,0x478,0x6893},
{0x479,0x479,0x5727},
{0x47a,0x47a,0x65a1},
{0x47b,0x47b,0x6271},
{0x47c,0x47c,0x5b9b},
{0x47d,0x47d,0x59d0},
{0x47e,0x47e,0x867b},
{0x47f,0x47f,0x98f4},
{0x480,0x480,0x7d62},
{0x481,0x481,0x7dbe},
{0x482,0x482,0x9b8e},
{0x483,0x483,0x6216},
{0x484,0x484,0x7c9f},
{0x485,0x485,0x88b7},
{0x486,0x486,0x5b89},
{0x487,0x487,0x5eb5},
{0x488,0x488,0x6309},
{0x489,0x489,0x6697},
{0x48a,0x48a,0x6848},
{0x48b,0x48b,0x95c7},
{0x48c,0x48c,0x978d},
{0x48d,0x48d,0x674f},
{0x48e,0x48e,0x4ee5},
{0x48f,0x48f,0x4f0a},
{0x490,0x490,0x4f4d},
{0x491,0x491,0x4f9d},
{0x492,0x492,0x5049},
{0x493,0x493,0x56f2},
{0x494,0x494,0x5937},
{0x495,0x495,0x59d4},
{0x496,0x496,0x5a01},
{0x497,0x497,0x5c09},
{0x498,0x498,0x60df},
{0x499,0x499,0x610f},
{0x49a,0x49a,0x6170},
{0x49b,0x49b,0x6613},
{0x49c,0x49c,0x6905},
{0x49d,0x49d,0x70ba},
{0x49e,0x49e,0x754f},
{0x49f,0x49f,0x7570},
{0x4a0,0x4a0,0x79fb},
{0x4a1,0x4a1,0x7dad},
{0x4a2,0x4a2,0x7def},
{0x4a3,0x4a3,0x80c3},
{0x4a4,0x4a4,0x840e},
{0x4a5,0x4a5,0x8863},
{0x4a6,0x4a6,0x8b02},
{0x4a7,0x4a7,0x9055},
{0x4a8,0x4a8,0x907a},
{0x4a9,0x4a9,0x533b},
{0x4aa,0x4aa,0x4e95},
{0x4ab,0x4ab,0x4ea5},
{0x4ac,0x4ac,0x57df},
{0x4ad,0x4ad,0x80b2},
{0x4ae,0x4ae,0x90c1},
{0x4af,0x4af,0x78ef},
{0x4b0,0x4b0,0x4e00},
{0x4b1,0x4b1,0x58f1},
{0x4b2,0x4b2,0x6ea2},
{0x4b3,0x4b3,0x9038},
{0x4b4,0x4b4,0x7a32},
{0x4b5,0x4b5,0x8328},
{0x4b6,0x4b6,0x828b},
{0x4b7,0x4b7,0x9c2f},
{0x4b8,0x4b8,0x5141},
{0x4b9,0x4b9,0x5370},
{0x4ba,0x4ba,0x54bd},
{0x4bb,0x4bb,0x54e1},
{0x4bc,0x4bc,0x56e0},
{0x4bd,0x4bd,0x59fb},
{0x4be,0x4be,0x5f15},
{0x4bf,0x4bf,0x98f2},
{0x4c0,0x4c0,0x6deb},
{0x4c1,0x4c1,0x80e4},
{0x4c2,0x4c2,0x852d},
{0x4c3,0x4c3,0x9662},
{0x4c4,0x4c4,0x9670},
{0x4c5,0x4c5,0x96a0},
{0x4c6,0x4c6,0x97fb},
{0x4c7,0x4c7,0x540b},
{0x4c8,0x4c8,0x53f3},
{0x4c9,0x4c9,0x5b87},
{0x4ca,0x4ca,0x70cf},
{0x4cb,0x4cb,0x7fbd},
{0x4cc,0x4cc,0x8fc2},
{0x4cd,0x4cd,0x96e8},
{0x4ce,0x4ce,0x536f},
{0x4cf,0x4cf,0x9d5c},
{0x4d0,0x4d0,0x7aba},
{0x4d1,0x4d1,0x4e11},
{0x4d2,0x4d2,0x7893},
{0x4d3,0x4d3,0x81fc},
{0x4d4,0x4d4,0x6e26},
{0x4d5,0x4d5,0x5618},
{0x4d6,0x4d6,0x5504},
{0x4d7,0x4d7,0x6b1d},
{0x4d8,0x4d8,0x851a},
{0x4d9,0x4d9,0x9c3b},
{0x4da,0x4da,0x59e5},
{0x4db,0x4db,0x53a9},
{0x4dc,0x4dc,0x6d66},
{0x4dd,0x4dd,0x74dc},
{0x4de,0x4de,0x958f},
{0x4df,0x4df,0x5642},
{0x4e0,0x4e0,0x4e91},
{0x4e1,0x4e1,0x904b},
{0x4e2,0x4e2,0x96f2},
{0x4e3,0x4e3,0x834f},
{0x4e4,0x4e4,0x990c},
{0x4e5,0x4e5,0x53e1},
{0x4e6,0x4e6,0x55b6},
{0x4e7,0x4e7,0x5b30},
{0x4e8,0x4e8,0x5f71},
{0x4e9,0x4e9,0x6620},
{0x4ea,0x4ea,0x66f3},
{0x4eb,0x4eb,0x6804},
{0x4ec,0x4ec,0x6c38},
{0x4ed,0x4ed,0x6cf3},
{0x4ee,0x4ee,0x6d29},
{0x4ef,0x4ef,0x745b},
{0x4f0,0x4f0,0x76c8},
{0x4f1,0x4f1,0x7a4e},
{0x4f2,0x4f2,0x9834},
{0x4f3,0x4f3,0x82f1},
{0x4f4,0x4f4,0x885b},
{0x4f5,0x4f5,0x8a60},
{0x4f6,0x4f6,0x92ed},
{0x4f7,0x4f7,0x6db2},
{0x4f8,0x4f8,0x75ab},
{0x4f9,0x4f9,0x76ca},
{0x4fa,0x4fa,0x99c5},
{0x4fb,0x4fb,0x60a6},
{0x4fc,0x4fc,0x8b01},
{0x4fd,0x4fd,0x8d8a},
{0x4fe,0x4fe,0x95b2},
{0x4ff,0x4ff,0x698e},
{0x500,0x500,0x53ad},
{0x501,0x501,0x5186},
{0x502,0x502,0x5712},
{0x503,0x503,0x5830},
{0x504,0x504,0x5944},
{0x505,0x505,0x5bb4},
{0x506,0x506,0x5ef6},
{0x507,0x507,0x6028},
{0x508,0x508,0x63a9},
{0x509,0x509,0x63f4},
{0x50a,0x50a,0x6cbf},
{0x50b,0x50b,0x6f14},
{0x50c,0x50c,0x708e},
{0x50d,0x50d,0x7114},
{0x50e,0x50e,0x7159},
{0x50f,0x50f,0x71d5},
{0x510,0x510,0x733f},
{0x511,0x511,0x7e01},
{0x512,0x512,0x8276},
{0x513,0x513,0x82d1},
{0x514,0x514,0x8597},
{0x515,0x515,0x9060},
{0x516,0x516,0x925b},
{0x517,0x517,0x9d1b},
{0x518,0x518,0x5869},
{0x519,0x519,0x65bc},
{0x51a,0x51a,0x6c5a},
{0x51b,0x51b,0x7525},
{0x51c,0x51c,0x51f9},
{0x51d,0x51d,0x592e},
{0x51e,0x51e,0x5965},
{0x51f,0x51f,0x5f80},
{0x520,0x520,0x5fdc},
{0x521,0x521,0x62bc},
{0x522,0x522,0x65fa},
{0x523,0x523,0x6a2a},
{0x524,0x524,0x6b27},
{0x525,0x525,0x6bb4},
{0x526,0x526,0x738b},
{0x527,0x527,0x7fc1},
{0x528,0x528,0x8956},
{0x529,0x529,0x9d2c},
{0x52a,0x52a,0x9d0e},
{0x52b,0x52b,0x9ec4},
{0x52c,0x52c,0x5ca1},
{0x52d,0x52d,0x6c96},
{0x52e,0x52e,0x837b},
{0x52f,0x52f,0x5104},
{0x530,0x530,0x5c4b},
{0x531,0x531,0x61b6},
{0x532,0x532,0x81c6},
{0x533,0x533,0x6876},
{0x534,0x534,0x7261},
{0x535,0x535,0x4e59},
{0x536,0x536,0x4ffa},
{0x537,0x537,0x5378},
{0x538,0x538,0x6069},
{0x539,0x539,0x6e29},
{0x53a,0x53a,0x7a4f},
{0x53b,0x53b,0x97f3},
{0x53c,0x53c,0x4e0b},
{0x53d,0x53d,0x5316},
{0x53e,0x53e,0x4eee},
{0x53f,0x53f,0x4f55},
{0x540,0x540,0x4f3d},
{0x541,0x541,0x4fa1},
{0x542,0x542,0x4f73},
{0x543,0x543,0x52a0},
{0x544,0x544,0x53ef},
{0x545,0x545,0x5609},
{0x546,0x546,0x590f},
{0x547,0x547,0x5ac1},
{0x548,0x548,0x5bb6},
{0x549,0x549,0x5be1},
{0x54a,0x54a,0x79d1},
{0x54b,0x54b,0x6687},
{0x54c,0x54c,0x679c},
{0x54d,0x54d,0x67b6},
{0x54e,0x54e,0x6b4c},
{0x54f,0x54f,0x6cb3},
{0x550,0x550,0x706b},
{0x551,0x551,0x73c2},
{0x552,0x552,0x798d},
{0x553,0x553,0x79be},
{0x554,0x554,0x7a3c},
{0x555,0x555,0x7b87},
{0x556,0x556,0x82b1},
{0x557,0x557,0x82db},
{0x558,0x558,0x8304},
{0x559,0x559,0x8377},
{0x55a,0x55a,0x83ef},
{0x55b,0x55b,0x83d3},
{0x55c,0x55c,0x8766},
{0x55d,0x55d,0x8ab2},
{0x55e,0x55e,0x5629},
{0x55f,0x55f,0x8ca8},
{0x560,0x560,0x8fe6},
{0x561,0x561,0x904e},
{0x562,0x562,0x971e},
{0x563,0x563,0x868a},
{0x564,0x564,0x4fc4},
{0x565,0x565,0x5ce8},
{0x566,0x566,0x6211},
{0x567,0x567,0x7259},
{0x568,0x568,0x753b},
{0x569,0x569,0x81e5},
{0x56a,0x56a,0x82bd},
{0x56b,0x56b,0x86fe},
{0x56c,0x56c,0x8cc0},
{0x56d,0x56d,0x96c5},
{0x56e,0x56e,0x9913},
{0x56f,0x56f,0x99d5},
{0x570,0x570,0x4ecb},
{0x571,0x571,0x4f1a},
{0x572,0x572,0x89e3},
{0x573,0x573,0x56de},
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{0x8fb,0x8fb,0x8d66},
{0x8fc,0x8fc,0x659c},
{0x8fd,0x8fd,0x716e},
{0x8fe,0x8fe,0x793e},
{0x8ff,0x8ff,0x7d17},
{0x900,0x900,0x8005},
{0x901,0x901,0x8b1d},
{0x902,0x902,0x8eca},
{0x903,0x903,0x906e},
{0x904,0x904,0x86c7},
{0x905,0x905,0x90aa},
{0x906,0x906,0x501f},
{0x907,0x907,0x52fa},
{0x908,0x908,0x5c3a},
{0x909,0x909,0x6753},
{0x90a,0x90a,0x707c},
{0x90b,0x90b,0x7235},
{0x90c,0x90c,0x914c},
{0x90d,0x90d,0x91c8},
{0x90e,0x90e,0x932b},
{0x90f,0x90f,0x82e5},
{0x910,0x910,0x5bc2},
{0x911,0x911,0x5f31},
{0x912,0x912,0x60f9},
{0x913,0x913,0x4e3b},
{0x914,0x914,0x53d6},
{0x915,0x915,0x5b88},
{0x916,0x916,0x624b},
{0x917,0x917,0x6731},
{0x918,0x918,0x6b8a},
{0x919,0x919,0x72e9},
{0x91a,0x91a,0x73e0},
{0x91b,0x91b,0x7a2e},
{0x91c,0x91c,0x816b},
{0x91d,0x91d,0x8da3},
{0x91e,0x91e,0x9152},
{0x91f,0x91f,0x9996},
{0x920,0x920,0x5112},
{0x921,0x921,0x53d7},
{0x922,0x922,0x546a},
{0x923,0x923,0x5bff},
{0x924,0x924,0x6388},
{0x925,0x925,0x6a39},
{0x926,0x926,0x7dac},
{0x927,0x927,0x9700},
{0x928,0x928,0x56da},
{0x929,0x929,0x53ce},
{0x92a,0x92a,0x5468},
{0x92b,0x92b,0x5b97},
{0x92c,0x92c,0x5c31},
{0x92d,0x92d,0x5dde},
{0x92e,0x92e,0x4fee},
{0x92f,0x92f,0x6101},
{0x930,0x930,0x62fe},
{0x931,0x931,0x6d32},
{0x932,0x932,0x79c0},
{0x933,0x933,0x79cb},
{0x934,0x934,0x7d42},
{0x935,0x935,0x7e4d},
{0x936,0x936,0x7fd2},
{0x937,0x937,0x81ed},
{0x938,0x938,0x821f},
{0x939,0x939,0x8490},
{0x93a,0x93a,0x8846},
{0x93b,0x93b,0x8972},
{0x93c,0x93c,0x8b90},
{0x93d,0x93d,0x8e74},
{0x93e,0x93e,0x8f2f},
{0x93f,0x93f,0x9031},
{0x940,0x940,0x914b},
{0x941,0x941,0x916c},
{0x942,0x942,0x96c6},
{0x943,0x943,0x919c},
{0x944,0x944,0x4ec0},
{0x945,0x945,0x4f4f},
{0x946,0x946,0x5145},
{0x947,0x947,0x5341},
{0x948,0x948,0x5f93},
{0x949,0x949,0x620e},
{0x94a,0x94a,0x67d4},
{0x94b,0x94b,0x6c41},
{0x94c,0x94c,0x6e0b},
{0x94d,0x94d,0x7363},
{0x94e,0x94e,0x7e26},
{0x94f,0x94f,0x91cd},
{0x950,0x950,0x9283},
{0x951,0x951,0x53d4},
{0x952,0x952,0x5919},
{0x953,0x953,0x5bbf},
{0x954,0x954,0x6dd1},
{0x955,0x955,0x795d},
{0x956,0x956,0x7e2e},
{0x957,0x957,0x7c9b},
{0x958,0x958,0x587e},
{0x959,0x959,0x719f},
{0x95a,0x95a,0x51fa},
{0x95b,0x95b,0x8853},
{0x95c,0x95c,0x8ff0},
{0x95d,0x95d,0x4fca},
{0x95e,0x95e,0x5cfb},
{0x95f,0x95f,0x6625},
{0x960,0x960,0x77ac},
{0x961,0x961,0x7ae3},
{0x962,0x962,0x821c},
{0x963,0x963,0x99ff},
{0x964,0x964,0x51c6},
{0x965,0x965,0x5faa},
{0x966,0x966,0x65ec},
{0x967,0x967,0x696f},
{0x968,0x968,0x6b89},
{0x969,0x969,0x6df3},
{0x96a,0x96a,0x6e96},
{0x96b,0x96b,0x6f64},
{0x96c,0x96c,0x76fe},
{0x96d,0x96d,0x7d14},
{0x96e,0x96e,0x5de1},
{0x96f,0x96f,0x9075},
{0x970,0x970,0x9187},
{0x971,0x971,0x9806},
{0x972,0x972,0x51e6},
{0x973,0x973,0x521d},
{0x974,0x974,0x6240},
{0x975,0x975,0x6691},
{0x976,0x976,0x66d9},
{0x977,0x977,0x6e1a},
{0x978,0x978,0x5eb6},
{0x979,0x979,0x7dd2},
{0x97a,0x97a,0x7f72},
{0x97b,0x97b,0x66f8},
{0x97c,0x97c,0x85af},
{0x97d,0x97d,0x85f7},
{0x97e,0x97e,0x8af8},
{0x97f,0x97f,0x52a9},
{0x980,0x980,0x53d9},
{0x981,0x981,0x5973},
{0x982,0x982,0x5e8f},
{0x983,0x983,0x5f90},
{0x984,0x984,0x6055},
{0x985,0x985,0x92e4},
{0x986,0x986,0x9664},
{0x987,0x987,0x50b7},
{0x988,0x988,0x511f},
{0x989,0x989,0x52dd},
{0x98a,0x98a,0x5320},
{0x98b,0x98b,0x5347},
{0x98c,0x98c,0x53ec},
{0x98d,0x98d,0x54e8},
{0x98e,0x98e,0x5546},
{0x98f,0x98f,0x5531},
{0x990,0x990,0x5617},
{0x991,0x991,0x5968},
{0x992,0x992,0x59be},
{0x993,0x993,0x5a3c},
{0x994,0x994,0x5bb5},
{0x995,0x995,0x5c06},
{0x996,0x996,0x5c0f},
{0x997,0x997,0x5c11},
{0x998,0x998,0x5c1a},
{0x999,0x999,0x5e84},
{0x99a,0x99a,0x5e8a},
{0x99b,0x99b,0x5ee0},
{0x99c,0x99c,0x5f70},
{0x99d,0x99d,0x627f},
{0x99e,0x99e,0x6284},
{0x99f,0x99f,0x62db},
{0x9a0,0x9a0,0x638c},
{0x9a1,0x9a1,0x6377},
{0x9a2,0x9a2,0x6607},
{0x9a3,0x9a3,0x660c},
{0x9a4,0x9a4,0x662d},
{0x9a5,0x9a5,0x6676},
{0x9a6,0x9a6,0x677e},
{0x9a7,0x9a7,0x68a2},
{0x9a8,0x9a8,0x6a1f},
{0x9a9,0x9a9,0x6a35},
{0x9aa,0x9aa,0x6cbc},
{0x9ab,0x9ab,0x6d88},
{0x9ac,0x9ac,0x6e09},
{0x9ad,0x9ad,0x6e58},
{0x9ae,0x9ae,0x713c},
{0x9af,0x9af,0x7126},
{0x9b0,0x9b0,0x7167},
{0x9b1,0x9b1,0x75c7},
{0x9b2,0x9b2,0x7701},
{0x9b3,0x9b3,0x785d},
{0x9b4,0x9b4,0x7901},
{0x9b5,0x9b5,0x7965},
{0x9b6,0x9b6,0x79f0},
{0x9b7,0x9b7,0x7ae0},
{0x9b8,0x9b8,0x7b11},
{0x9b9,0x9b9,0x7ca7},
{0x9ba,0x9ba,0x7d39},
{0x9bb,0x9bb,0x8096},
{0x9bc,0x9bc,0x83d6},
{0x9bd,0x9bd,0x848b},
{0x9be,0x9be,0x8549},
{0x9bf,0x9bf,0x885d},
{0x9c0,0x9c0,0x88f3},
{0x9c1,0x9c1,0x8a1f},
{0x9c2,0x9c2,0x8a3c},
{0x9c3,0x9c3,0x8a54},
{0x9c4,0x9c4,0x8a73},
{0x9c5,0x9c5,0x8c61},
{0x9c6,0x9c6,0x8cde},
{0x9c7,0x9c7,0x91a4},
{0x9c8,0x9c8,0x9266},
{0x9c9,0x9c9,0x937e},
{0x9ca,0x9ca,0x9418},
{0x9cb,0x9cb,0x969c},
{0x9cc,0x9cc,0x9798},
{0x9cd,0x9cd,0x4e0a},
{0x9ce,0x9ce,0x4e08},
{0x9cf,0x9cf,0x4e1e},
{0x9d0,0x9d0,0x4e57},
{0x9d1,0x9d1,0x5197},
{0x9d2,0x9d2,0x5270},
{0x9d3,0x9d3,0x57ce},
{0x9d4,0x9d4,0x5834},
{0x9d5,0x9d5,0x58cc},
{0x9d6,0x9d6,0x5b22},
{0x9d7,0x9d7,0x5e38},
{0x9d8,0x9d8,0x60c5},
{0x9d9,0x9d9,0x64fe},
{0x9da,0x9da,0x6761},
{0x9db,0x9db,0x6756},
{0x9dc,0x9dc,0x6d44},
{0x9dd,0x9dd,0x72b6},
{0x9de,0x9de,0x7573},
{0x9df,0x9df,0x7a63},
{0x9e0,0x9e0,0x84b8},
{0x9e1,0x9e1,0x8b72},
{0x9e2,0x9e2,0x91b8},
{0x9e3,0x9e3,0x9320},
{0x9e4,0x9e4,0x5631},
{0x9e5,0x9e5,0x57f4},
{0x9e6,0x9e6,0x98fe},
{0x9e7,0x9e7,0x62ed},
{0x9e8,0x9e8,0x690d},
{0x9e9,0x9e9,0x6b96},
{0x9ea,0x9ea,0x71ed},
{0x9eb,0x9eb,0x7e54},
{0x9ec,0x9ec,0x8077},
{0x9ed,0x9ed,0x8272},
{0x9ee,0x9ee,0x89e6},
{0x9ef,0x9ef,0x98df},
{0x9f0,0x9f0,0x8755},
{0x9f1,0x9f1,0x8fb1},
{0x9f2,0x9f2,0x5c3b},
{0x9f3,0x9f3,0x4f38},
{0x9f4,0x9f4,0x4fe1},
{0x9f5,0x9f5,0x4fb5},
{0x9f6,0x9f6,0x5507},
{0x9f7,0x9f7,0x5a20},
{0x9f8,0x9f8,0x5bdd},
{0x9f9,0x9f9,0x5be9},
{0x9fa,0x9fa,0x5fc3},
{0x9fb,0x9fb,0x614e},
{0x9fc,0x9fc,0x632f},
{0x9fd,0x9fd,0x65b0},
{0x9fe,0x9fe,0x664b},
{0x9ff,0x9ff,0x68ee},
{0xa00,0xa00,0x699b},
{0xa01,0xa01,0x6d78},
{0xa02,0xa02,0x6df1},
{0xa03,0xa03,0x7533},
{0xa04,0xa04,0x75b9},
{0xa05,0xa05,0x771f},
{0xa06,0xa06,0x795e},
{0xa07,0xa07,0x79e6},
{0xa08,0xa08,0x7d33},
{0xa09,0xa09,0x81e3},
{0xa0a,0xa0a,0x82af},
{0xa0b,0xa0b,0x85aa},
{0xa0c,0xa0c,0x89aa},
{0xa0d,0xa0d,0x8a3a},
{0xa0e,0xa0e,0x8eab},
{0xa0f,0xa0f,0x8f9b},
{0xa10,0xa10,0x9032},
{0xa11,0xa11,0x91dd},
{0xa12,0xa12,0x9707},
{0xa13,0xa13,0x4eba},
{0xa14,0xa14,0x4ec1},
{0xa15,0xa15,0x5203},
{0xa16,0xa16,0x5875},
{0xa17,0xa17,0x58ec},
{0xa18,0xa18,0x5c0b},
{0xa19,0xa19,0x751a},
{0xa1a,0xa1a,0x5c3d},
{0xa1b,0xa1b,0x814e},
{0xa1c,0xa1c,0x8a0a},
{0xa1d,0xa1d,0x8fc5},
{0xa1e,0xa1e,0x9663},
{0xa1f,0xa1f,0x976d},
{0xa20,0xa20,0x7b25},
{0xa21,0xa21,0x8acf},
{0xa22,0xa22,0x9808},
{0xa23,0xa23,0x9162},
{0xa24,0xa24,0x56f3},
{0xa25,0xa25,0x53a8},
{0xa26,0xa26,0x9017},
{0xa27,0xa27,0x5439},
{0xa28,0xa28,0x5782},
{0xa29,0xa29,0x5e25},
{0xa2a,0xa2a,0x63a8},
{0xa2b,0xa2b,0x6c34},
{0xa2c,0xa2c,0x708a},
{0xa2d,0xa2d,0x7761},
{0xa2e,0xa2e,0x7c8b},
{0xa2f,0xa2f,0x7fe0},
{0xa30,0xa30,0x8870},
{0xa31,0xa31,0x9042},
{0xa32,0xa32,0x9154},
{0xa33,0xa33,0x9310},
{0xa34,0xa34,0x9318},
{0xa35,0xa35,0x968f},
{0xa36,0xa36,0x745e},
{0xa37,0xa37,0x9ac4},
{0xa38,0xa38,0x5d07},
{0xa39,0xa39,0x5d69},
{0xa3a,0xa3a,0x6570},
{0xa3b,0xa3b,0x67a2},
{0xa3c,0xa3c,0x8da8},
{0xa3d,0xa3d,0x96db},
{0xa3e,0xa3e,0x636e},
{0xa3f,0xa3f,0x6749},
{0xa40,0xa40,0x6919},
{0xa41,0xa41,0x83c5},
{0xa42,0xa42,0x9817},
{0xa43,0xa43,0x96c0},
{0xa44,0xa44,0x88fe},
{0xa45,0xa45,0x6f84},
{0xa46,0xa46,0x647a},
{0xa47,0xa47,0x5bf8},
{0xa48,0xa48,0x4e16},
{0xa49,0xa49,0x702c},
{0xa4a,0xa4a,0x755d},
{0xa4b,0xa4b,0x662f},
{0xa4c,0xa4c,0x51c4},
{0xa4d,0xa4d,0x5236},
{0xa4e,0xa4e,0x52e2},
{0xa4f,0xa4f,0x59d3},
{0xa50,0xa50,0x5f81},
{0xa51,0xa51,0x6027},
{0xa52,0xa52,0x6210},
{0xa53,0xa53,0x653f},
{0xa54,0xa54,0x6574},
{0xa55,0xa55,0x661f},
{0xa56,0xa56,0x6674},
{0xa57,0xa57,0x68f2},
{0xa58,0xa58,0x6816},
{0xa59,0xa59,0x6b63},
{0xa5a,0xa5a,0x6e05},
{0xa5b,0xa5b,0x7272},
{0xa5c,0xa5c,0x751f},
{0xa5d,0xa5d,0x76db},
{0xa5e,0xa5e,0x7cbe},
{0xa5f,0xa5f,0x8056},
{0xa60,0xa60,0x58f0},
{0xa61,0xa61,0x88fd},
{0xa62,0xa62,0x897f},
{0xa63,0xa63,0x8aa0},
{0xa64,0xa64,0x8a93},
{0xa65,0xa65,0x8acb},
{0xa66,0xa66,0x901d},
{0xa67,0xa67,0x9192},
{0xa68,0xa68,0x9752},
{0xa69,0xa69,0x9759},
{0xa6a,0xa6a,0x6589},
{0xa6b,0xa6b,0x7a0e},
{0xa6c,0xa6c,0x8106},
{0xa6d,0xa6d,0x96bb},
{0xa6e,0xa6e,0x5e2d},
{0xa6f,0xa6f,0x60dc},
{0xa70,0xa70,0x621a},
{0xa71,0xa71,0x65a5},
{0xa72,0xa72,0x6614},
{0xa73,0xa73,0x6790},
{0xa74,0xa74,0x77f3},
{0xa75,0xa75,0x7a4d},
{0xa76,0xa76,0x7c4d},
{0xa77,0xa77,0x7e3e},
{0xa78,0xa78,0x810a},
{0xa79,0xa79,0x8cac},
{0xa7a,0xa7a,0x8d64},
{0xa7b,0xa7b,0x8de1},
{0xa7c,0xa7c,0x8e5f},
{0xa7d,0xa7d,0x78a9},
{0xa7e,0xa7e,0x5207},
{0xa7f,0xa7f,0x62d9},
{0xa80,0xa80,0x63a5},
{0xa81,0xa81,0x6442},
{0xa82,0xa82,0x6298},
{0xa83,0xa83,0x8a2d},
{0xa84,0xa84,0x7a83},
{0xa85,0xa85,0x7bc0},
{0xa86,0xa86,0x8aac},
{0xa87,0xa87,0x96ea},
{0xa88,0xa88,0x7d76},
{0xa89,0xa89,0x820c},
{0xa8a,0xa8a,0x8749},
{0xa8b,0xa8b,0x4ed9},
{0xa8c,0xa8c,0x5148},
{0xa8d,0xa8d,0x5343},
{0xa8e,0xa8e,0x5360},
{0xa8f,0xa8f,0x5ba3},
{0xa90,0xa90,0x5c02},
{0xa91,0xa91,0x5c16},
{0xa92,0xa92,0x5ddd},
{0xa93,0xa93,0x6226},
{0xa94,0xa94,0x6247},
{0xa95,0xa95,0x64b0},
{0xa96,0xa96,0x6813},
{0xa97,0xa97,0x6834},
{0xa98,0xa98,0x6cc9},
{0xa99,0xa99,0x6d45},
{0xa9a,0xa9a,0x6d17},
{0xa9b,0xa9b,0x67d3},
{0xa9c,0xa9c,0x6f5c},
{0xa9d,0xa9d,0x714e},
{0xa9e,0xa9e,0x717d},
{0xa9f,0xa9f,0x65cb},
{0xaa0,0xaa0,0x7a7f},
{0xaa1,0xaa1,0x7bad},
{0xaa2,0xaa2,0x7dda},
{0xaa3,0xaa3,0x7e4a},
{0xaa4,0xaa4,0x7fa8},
{0xaa5,0xaa5,0x817a},
{0xaa6,0xaa6,0x821b},
{0xaa7,0xaa7,0x8239},
{0xaa8,0xaa8,0x85a6},
{0xaa9,0xaa9,0x8a6e},
{0xaaa,0xaaa,0x8cce},
{0xaab,0xaab,0x8df5},
{0xaac,0xaac,0x9078},
{0xaad,0xaad,0x9077},
{0xaae,0xaae,0x92ad},
{0xaaf,0xaaf,0x9291},
{0xab0,0xab0,0x9583},
{0xab1,0xab1,0x9bae},
{0xab2,0xab2,0x524d},
{0xab3,0xab3,0x5584},
{0xab4,0xab4,0x6f38},
{0xab5,0xab5,0x7136},
{0xab6,0xab6,0x5168},
{0xab7,0xab7,0x7985},
{0xab8,0xab8,0x7e55},
{0xab9,0xab9,0x81b3},
{0xaba,0xaba,0x7cce},
{0xabb,0xabb,0x564c},
{0xabc,0xabc,0x5851},
{0xabd,0xabd,0x5ca8},
{0xabe,0xabe,0x63aa},
{0xabf,0xabf,0x66fe},
{0xac0,0xac0,0x66fd},
{0xac1,0xac1,0x695a},
{0xac2,0xac2,0x72d9},
{0xac3,0xac3,0x758f},
{0xac4,0xac4,0x758e},
{0xac5,0xac5,0x790e},
{0xac6,0xac6,0x7956},
{0xac7,0xac7,0x79df},
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{0x1200,0x1200,0x5b45},
{0x1201,0x1201,0x5b40},
{0x1202,0x1202,0x5b51},
{0x1203,0x1203,0x5b55},
{0x1204,0x1205,0x5b5a},
{0x1206,0x1206,0x5b65},
{0x1207,0x1207,0x5b69},
{0x1208,0x1208,0x5b70},
{0x1209,0x1209,0x5b73},
{0x120a,0x120a,0x5b75},
{0x120b,0x120b,0x5b78},
{0x120c,0x120c,0x6588},
{0x120d,0x120d,0x5b7a},
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{0x1210,0x1210,0x5ba6},
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{0x1220,0x1220,0x5c05},
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{0x1224,0x1224,0x5c13},
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{0x1230,0x1230,0x5b71},
{0x1231,0x1231,0x5c6c},
{0x1232,0x1232,0x5c6e},
{0x1233,0x1233,0x4e62},
{0x1234,0x1234,0x5c76},
{0x1235,0x1235,0x5c79},
{0x1236,0x1236,0x5c8c},
{0x1237,0x1237,0x5c91},
{0x1238,0x1238,0x5c94},
{0x1239,0x1239,0x599b},
{0x123a,0x123a,0x5cab},
{0x123b,0x123b,0x5cbb},
{0x123c,0x123c,0x5cb6},
{0x123d,0x123d,0x5cbc},
{0x123e,0x123e,0x5cb7},
{0x123f,0x123f,0x5cc5},
{0x1240,0x1240,0x5cbe},
{0x1241,0x1241,0x5cc7},
{0x1242,0x1242,0x5cd9},
{0x1243,0x1243,0x5ce9},
{0x1244,0x1244,0x5cfd},
{0x1245,0x1245,0x5cfa},
{0x1246,0x1246,0x5ced},
{0x1247,0x1247,0x5d8c},
{0x1248,0x1248,0x5cea},
{0x1249,0x1249,0x5d0b},
{0x124a,0x124a,0x5d15},
{0x124b,0x124b,0x5d17},
{0x124c,0x124c,0x5d5c},
{0x124d,0x124d,0x5d1f},
{0x124e,0x124e,0x5d1b},
{0x124f,0x124f,0x5d11},
{0x1250,0x1250,0x5d14},
{0x1251,0x1251,0x5d22},
{0x1252,0x1252,0x5d1a},
{0x1253,0x1253,0x5d19},
{0x1254,0x1254,0x5d18},
{0x1255,0x1255,0x5d4c},
{0x1256,0x1256,0x5d52},
{0x1257,0x1257,0x5d4e},
{0x1258,0x1258,0x5d4b},
{0x1259,0x1259,0x5d6c},
{0x125a,0x125a,0x5d73},
{0x125b,0x125b,0x5d76},
{0x125c,0x125c,0x5d87},
{0x125d,0x125d,0x5d84},
{0x125e,0x125e,0x5d82},
{0x125f,0x125f,0x5da2},
{0x1260,0x1260,0x5d9d},
{0x1261,0x1261,0x5dac},
{0x1262,0x1262,0x5dae},
{0x1263,0x1263,0x5dbd},
{0x1264,0x1264,0x5d90},
{0x1265,0x1265,0x5db7},
{0x1266,0x1266,0x5dbc},
{0x1267,0x1267,0x5dc9},
{0x1268,0x1268,0x5dcd},
{0x1269,0x1269,0x5dd3},
{0x126a,0x126a,0x5dd2},
{0x126b,0x126b,0x5dd6},
{0x126c,0x126c,0x5ddb},
{0x126d,0x126d,0x5deb},
{0x126e,0x126e,0x5df2},
{0x126f,0x126f,0x5df5},
{0x1270,0x1270,0x5e0b},
{0x1271,0x1271,0x5e1a},
{0x1272,0x1272,0x5e19},
{0x1273,0x1273,0x5e11},
{0x1274,0x1274,0x5e1b},
{0x1275,0x1276,0x5e36},
{0x1277,0x1277,0x5e44},
{0x1278,0x1278,0x5e43},
{0x1279,0x1279,0x5e40},
{0x127a,0x127a,0x5e4e},
{0x127b,0x127b,0x5e57},
{0x127c,0x127c,0x5e54},
{0x127d,0x127d,0x5e5f},
{0x127e,0x127e,0x5e62},
{0x127f,0x127f,0x5e64},
{0x1280,0x1280,0x5e47},
{0x1281,0x1282,0x5e75},
{0x1283,0x1283,0x5e7a},
{0x1284,0x1284,0x9ebc},
{0x1285,0x1285,0x5e7f},
{0x1286,0x1286,0x5ea0},
{0x1287,0x1288,0x5ec1},
{0x1289,0x1289,0x5ec8},
{0x128a,0x128a,0x5ed0},
{0x128b,0x128b,0x5ecf},
{0x128c,0x128c,0x5ed6},
{0x128d,0x128d,0x5ee3},
{0x128e,0x128e,0x5edd},
{0x128f,0x1290,0x5eda},
{0x1291,0x1291,0x5ee2},
{0x1292,0x1292,0x5ee1},
{0x1293,0x1294,0x5ee8},
{0x1295,0x1295,0x5eec},
{0x1296,0x1296,0x5ef1},
{0x1297,0x1297,0x5ef3},
{0x1298,0x1298,0x5ef0},
{0x1299,0x1299,0x5ef4},
{0x129a,0x129a,0x5ef8},
{0x129b,0x129b,0x5efe},
{0x129c,0x129c,0x5f03},
{0x129d,0x129d,0x5f09},
{0x129e,0x129e,0x5f5d},
{0x129f,0x129f,0x5f5c},
{0x12a0,0x12a0,0x5f0b},
{0x12a1,0x12a1,0x5f11},
{0x12a2,0x12a2,0x5f16},
{0x12a3,0x12a3,0x5f29},
{0x12a4,0x12a4,0x5f2d},
{0x12a5,0x12a5,0x5f38},
{0x12a6,0x12a6,0x5f41},
{0x12a7,0x12a7,0x5f48},
{0x12a8,0x12a8,0x5f4c},
{0x12a9,0x12a9,0x5f4e},
{0x12aa,0x12aa,0x5f2f},
{0x12ab,0x12ab,0x5f51},
{0x12ac,0x12ad,0x5f56},
{0x12ae,0x12ae,0x5f59},
{0x12af,0x12af,0x5f61},
{0x12b0,0x12b0,0x5f6d},
{0x12b1,0x12b1,0x5f73},
{0x12b2,0x12b2,0x5f77},
{0x12b3,0x12b3,0x5f83},
{0x12b4,0x12b4,0x5f82},
{0x12b5,0x12b5,0x5f7f},
{0x12b6,0x12b6,0x5f8a},
{0x12b7,0x12b7,0x5f88},
{0x12b8,0x12b8,0x5f91},
{0x12b9,0x12b9,0x5f87},
{0x12ba,0x12ba,0x5f9e},
{0x12bb,0x12bb,0x5f99},
{0x12bc,0x12bc,0x5f98},
{0x12bd,0x12bd,0x5fa0},
{0x12be,0x12be,0x5fa8},
{0x12bf,0x12bf,0x5fad},
{0x12c0,0x12c0,0x5fbc},
{0x12c1,0x12c1,0x5fd6},
{0x12c2,0x12c2,0x5ffb},
{0x12c3,0x12c3,0x5fe4},
{0x12c4,0x12c4,0x5ff8},
{0x12c5,0x12c5,0x5ff1},
{0x12c6,0x12c6,0x5fdd},
{0x12c7,0x12c7,0x60b3},
{0x12c8,0x12c8,0x5fff},
{0x12c9,0x12c9,0x6021},
{0x12ca,0x12ca,0x6060},
{0x12cb,0x12cb,0x6019},
{0x12cc,0x12cc,0x6010},
{0x12cd,0x12cd,0x6029},
{0x12ce,0x12ce,0x600e},
{0x12cf,0x12cf,0x6031},
{0x12d0,0x12d0,0x601b},
{0x12d1,0x12d1,0x6015},
{0x12d2,0x12d2,0x602b},
{0x12d3,0x12d3,0x6026},
{0x12d4,0x12d4,0x600f},
{0x12d5,0x12d5,0x603a},
{0x12d6,0x12d6,0x605a},
{0x12d7,0x12d7,0x6041},
{0x12d8,0x12d8,0x606a},
{0x12d9,0x12d9,0x6077},
{0x12da,0x12da,0x605f},
{0x12db,0x12db,0x604a},
{0x12dc,0x12dc,0x6046},
{0x12dd,0x12dd,0x604d},
{0x12de,0x12de,0x6063},
{0x12df,0x12df,0x6043},
{0x12e0,0x12e0,0x6064},
{0x12e1,0x12e1,0x6042},
{0x12e2,0x12e2,0x606c},
{0x12e3,0x12e3,0x606b},
{0x12e4,0x12e4,0x6059},
{0x12e5,0x12e5,0x6081},
{0x12e6,0x12e6,0x608d},
{0x12e7,0x12e7,0x60e7},
{0x12e8,0x12e8,0x6083},
{0x12e9,0x12e9,0x609a},
{0x12ea,0x12ea,0x6084},
{0x12eb,0x12eb,0x609b},
{0x12ec,0x12ed,0x6096},
{0x12ee,0x12ee,0x6092},
{0x12ef,0x12ef,0x60a7},
{0x12f0,0x12f0,0x608b},
{0x12f1,0x12f1,0x60e1},
{0x12f2,0x12f2,0x60b8},
{0x12f3,0x12f3,0x60e0},
{0x12f4,0x12f4,0x60d3},
{0x12f5,0x12f5,0x60b4},
{0x12f6,0x12f6,0x5ff0},
{0x12f7,0x12f7,0x60bd},
{0x12f8,0x12f8,0x60c6},
{0x12f9,0x12f9,0x60b5},
{0x12fa,0x12fa,0x60d8},
{0x12fb,0x12fb,0x614d},
{0x12fc,0x12fc,0x6115},
{0x12fd,0x12fd,0x6106},
{0x12fe,0x12ff,0x60f6},
{0x1300,0x1300,0x6100},
{0x1301,0x1301,0x60f4},
{0x1302,0x1302,0x60fa},
{0x1303,0x1303,0x6103},
{0x1304,0x1304,0x6121},
{0x1305,0x1305,0x60fb},
{0x1306,0x1306,0x60f1},
{0x1307,0x1308,0x610d},
{0x1309,0x1309,0x6147},
{0x130a,0x130a,0x613e},
{0x130b,0x130b,0x6128},
{0x130c,0x130c,0x6127},
{0x130d,0x130d,0x614a},
{0x130e,0x130e,0x613f},
{0x130f,0x130f,0x613c},
{0x1310,0x1310,0x612c},
{0x1311,0x1311,0x6134},
{0x1312,0x1312,0x613d},
{0x1313,0x1313,0x6142},
{0x1314,0x1314,0x6144},
{0x1315,0x1315,0x6173},
{0x1316,0x1316,0x6177},
{0x1317,0x1319,0x6158},
{0x131a,0x131a,0x616b},
{0x131b,0x131b,0x6174},
{0x131c,0x131c,0x616f},
{0x131d,0x131d,0x6165},
{0x131e,0x131e,0x6171},
{0x131f,0x131f,0x615f},
{0x1320,0x1320,0x615d},
{0x1321,0x1321,0x6153},
{0x1322,0x1322,0x6175},
{0x1323,0x1323,0x6199},
{0x1324,0x1324,0x6196},
{0x1325,0x1325,0x6187},
{0x1326,0x1326,0x61ac},
{0x1327,0x1327,0x6194},
{0x1328,0x1328,0x619a},
{0x1329,0x1329,0x618a},
{0x132a,0x132a,0x6191},
{0x132b,0x132b,0x61ab},
{0x132c,0x132c,0x61ae},
{0x132d,0x132d,0x61cc},
{0x132e,0x132e,0x61ca},
{0x132f,0x132f,0x61c9},
{0x1330,0x1330,0x61f7},
{0x1331,0x1331,0x61c8},
{0x1332,0x1332,0x61c3},
{0x1333,0x1333,0x61c6},
{0x1334,0x1334,0x61ba},
{0x1335,0x1335,0x61cb},
{0x1336,0x1336,0x7f79},
{0x1337,0x1337,0x61cd},
{0x1338,0x1338,0x61e6},
{0x1339,0x1339,0x61e3},
{0x133a,0x133a,0x61f6},
{0x133b,0x133b,0x61fa},
{0x133c,0x133c,0x61f4},
{0x133d,0x133d,0x61ff},
{0x133e,0x133e,0x61fd},
{0x133f,0x133f,0x61fc},
{0x1340,0x1340,0x61fe},
{0x1341,0x1341,0x6200},
{0x1342,0x1343,0x6208},
{0x1344,0x1344,0x620d},
{0x1345,0x1345,0x620c},
{0x1346,0x1346,0x6214},
{0x1347,0x1347,0x621b},
{0x1348,0x1348,0x621e},
{0x1349,0x1349,0x6221},
{0x134a,0x134a,0x622a},
{0x134b,0x134b,0x622e},
{0x134c,0x134c,0x6230},
{0x134d,0x134e,0x6232},
{0x134f,0x134f,0x6241},
{0x1350,0x1350,0x624e},
{0x1351,0x1351,0x625e},
{0x1352,0x1352,0x6263},
{0x1353,0x1353,0x625b},
{0x1354,0x1354,0x6260},
{0x1355,0x1355,0x6268},
{0x1356,0x1356,0x627c},
{0x1357,0x1357,0x6282},
{0x1358,0x1358,0x6289},
{0x1359,0x1359,0x627e},
{0x135a,0x135b,0x6292},
{0x135c,0x135c,0x6296},
{0x135d,0x135d,0x62d4},
{0x135e,0x135e,0x6283},
{0x135f,0x135f,0x6294},
{0x1360,0x1360,0x62d7},
{0x1361,0x1361,0x62d1},
{0x1362,0x1362,0x62bb},
{0x1363,0x1363,0x62cf},
{0x1364,0x1364,0x62ff},
{0x1365,0x1365,0x62c6},
{0x1366,0x1366,0x64d4},
{0x1367,0x1367,0x62c8},
{0x1368,0x1368,0x62dc},
{0x1369,0x1369,0x62cc},
{0x136a,0x136a,0x62ca},
{0x136b,0x136b,0x62c2},
{0x136c,0x136c,0x62c7},
{0x136d,0x136d,0x629b},
{0x136e,0x136e,0x62c9},
{0x136f,0x136f,0x630c},
{0x1370,0x1370,0x62ee},
{0x1371,0x1371,0x62f1},
{0x1372,0x1372,0x6327},
{0x1373,0x1373,0x6302},
{0x1374,0x1374,0x6308},
{0x1375,0x1375,0x62ef},
{0x1376,0x1376,0x62f5},
{0x1377,0x1377,0x6350},
{0x1378,0x1378,0x633e},
{0x1379,0x1379,0x634d},
{0x137a,0x137a,0x641c},
{0x137b,0x137b,0x634f},
{0x137c,0x137c,0x6396},
{0x137d,0x137d,0x638e},
{0x137e,0x137e,0x6380},
{0x137f,0x137f,0x63ab},
{0x1380,0x1380,0x6376},
{0x1381,0x1381,0x63a3},
{0x1382,0x1382,0x638f},
{0x1383,0x1383,0x6389},
{0x1384,0x1384,0x639f},
{0x1385,0x1385,0x63b5},
{0x1386,0x1386,0x636b},
{0x1387,0x1387,0x6369},
{0x1388,0x1388,0x63be},
{0x1389,0x1389,0x63e9},
{0x138a,0x138a,0x63c0},
{0x138b,0x138b,0x63c6},
{0x138c,0x138c,0x63e3},
{0x138d,0x138d,0x63c9},
{0x138e,0x138e,0x63d2},
{0x138f,0x138f,0x63f6},
{0x1390,0x1390,0x63c4},
{0x1391,0x1391,0x6416},
{0x1392,0x1392,0x6434},
{0x1393,0x1393,0x6406},
{0x1394,0x1394,0x6413},
{0x1395,0x1395,0x6426},
{0x1396,0x1396,0x6436},
{0x1397,0x1397,0x651d},
{0x1398,0x1398,0x6417},
{0x1399,0x1399,0x6428},
{0x139a,0x139a,0x640f},
{0x139b,0x139b,0x6467},
{0x139c,0x139c,0x646f},
{0x139d,0x139d,0x6476},
{0x139e,0x139e,0x644e},
{0x139f,0x139f,0x652a},
{0x13a0,0x13a0,0x6495},
{0x13a1,0x13a1,0x6493},
{0x13a2,0x13a2,0x64a5},
{0x13a3,0x13a3,0x64a9},
{0x13a4,0x13a4,0x6488},
{0x13a5,0x13a5,0x64bc},
{0x13a6,0x13a6,0x64da},
{0x13a7,0x13a7,0x64d2},
{0x13a8,0x13a8,0x64c5},
{0x13a9,0x13a9,0x64c7},
{0x13aa,0x13aa,0x64bb},
{0x13ab,0x13ab,0x64d8},
{0x13ac,0x13ac,0x64c2},
{0x13ad,0x13ad,0x64f1},
{0x13ae,0x13ae,0x64e7},
{0x13af,0x13af,0x8209},
{0x13b0,0x13b1,0x64e0},
{0x13b2,0x13b2,0x62ac},
{0x13b3,0x13b3,0x64e3},
{0x13b4,0x13b4,0x64ef},
{0x13b5,0x13b5,0x652c},
{0x13b6,0x13b6,0x64f6},
{0x13b7,0x13b7,0x64f4},
{0x13b8,0x13b8,0x64f2},
{0x13b9,0x13b9,0x64fa},
{0x13ba,0x13ba,0x6500},
{0x13bb,0x13bb,0x64fd},
{0x13bc,0x13bc,0x6518},
{0x13bd,0x13bd,0x651c},
{0x13be,0x13be,0x6505},
{0x13bf,0x13bf,0x6524},
{0x13c0,0x13c0,0x6523},
{0x13c1,0x13c1,0x652b},
{0x13c2,0x13c3,0x6534},
{0x13c4,0x13c4,0x6537},
{0x13c5,0x13c5,0x6536},
{0x13c6,0x13c6,0x6538},
{0x13c7,0x13c7,0x754b},
{0x13c8,0x13c8,0x6548},
{0x13c9,0x13c9,0x6556},
{0x13ca,0x13ca,0x6555},
{0x13cb,0x13cb,0x654d},
{0x13cc,0x13cc,0x6558},
{0x13cd,0x13cd,0x655e},
{0x13ce,0x13ce,0x655d},
{0x13cf,0x13cf,0x6572},
{0x13d0,0x13d0,0x6578},
{0x13d1,0x13d2,0x6582},
{0x13d3,0x13d3,0x8b8a},
{0x13d4,0x13d4,0x659b},
{0x13d5,0x13d5,0x659f},
{0x13d6,0x13d6,0x65ab},
{0x13d7,0x13d7,0x65b7},
{0x13d8,0x13d8,0x65c3},
{0x13d9,0x13d9,0x65c6},
{0x13da,0x13da,0x65c1},
{0x13db,0x13db,0x65c4},
{0x13dc,0x13dc,0x65cc},
{0x13dd,0x13dd,0x65d2},
{0x13de,0x13de,0x65db},
{0x13df,0x13df,0x65d9},
{0x13e0,0x13e1,0x65e0},
{0x13e2,0x13e2,0x65f1},
{0x13e3,0x13e3,0x6772},
{0x13e4,0x13e4,0x660a},
{0x13e5,0x13e5,0x6603},
{0x13e6,0x13e6,0x65fb},
{0x13e7,0x13e7,0x6773},
{0x13e8,0x13e9,0x6635},
{0x13ea,0x13ea,0x6634},
{0x13eb,0x13eb,0x661c},
{0x13ec,0x13ec,0x664f},
{0x13ed,0x13ed,0x6644},
{0x13ee,0x13ee,0x6649},
{0x13ef,0x13ef,0x6641},
{0x13f0,0x13f0,0x665e},
{0x13f1,0x13f1,0x665d},
{0x13f2,0x13f2,0x6664},
{0x13f3,0x13f4,0x6667},
{0x13f5,0x13f5,0x665f},
{0x13f6,0x13f6,0x6662},
{0x13f7,0x13f7,0x6670},
{0x13f8,0x13f8,0x6683},
{0x13f9,0x13f9,0x6688},
{0x13fa,0x13fa,0x668e},
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{0x178d,0x178d,0x7c58},
{0x178e,0x178e,0x7c5f},
{0x178f,0x178f,0x7c64},
{0x1790,0x1790,0x7c56},
{0x1791,0x1791,0x7c65},
{0x1792,0x1792,0x7c6c},
{0x1793,0x1793,0x7c75},
{0x1794,0x1794,0x7c83},
{0x1795,0x1795,0x7c90},
{0x1796,0x1796,0x7ca4},
{0x1797,0x1797,0x7cad},
{0x1798,0x1798,0x7ca2},
{0x1799,0x1799,0x7cab},
{0x179a,0x179a,0x7ca1},
{0x179b,0x179b,0x7ca8},
{0x179c,0x179c,0x7cb3},
{0x179d,0x179d,0x7cb2},
{0x179e,0x179e,0x7cb1},
{0x179f,0x179f,0x7cae},
{0x17a0,0x17a0,0x7cb9},
{0x17a1,0x17a1,0x7cbd},
{0x17a2,0x17a2,0x7cc0},
{0x17a3,0x17a3,0x7cc5},
{0x17a4,0x17a4,0x7cc2},
{0x17a5,0x17a5,0x7cd8},
{0x17a6,0x17a6,0x7cd2},
{0x17a7,0x17a7,0x7cdc},
{0x17a8,0x17a8,0x7ce2},
{0x17a9,0x17a9,0x9b3b},
{0x17aa,0x17aa,0x7cef},
{0x17ab,0x17ab,0x7cf2},
{0x17ac,0x17ac,0x7cf4},
{0x17ad,0x17ad,0x7cf6},
{0x17ae,0x17ae,0x7cfa},
{0x17af,0x17af,0x7d06},
{0x17b0,0x17b0,0x7d02},
{0x17b1,0x17b1,0x7d1c},
{0x17b2,0x17b2,0x7d15},
{0x17b3,0x17b3,0x7d0a},
{0x17b4,0x17b4,0x7d45},
{0x17b5,0x17b5,0x7d4b},
{0x17b6,0x17b6,0x7d2e},
{0x17b7,0x17b7,0x7d32},
{0x17b8,0x17b8,0x7d3f},
{0x17b9,0x17b9,0x7d35},
{0x17ba,0x17ba,0x7d46},
{0x17bb,0x17bb,0x7d73},
{0x17bc,0x17bc,0x7d56},
{0x17bd,0x17bd,0x7d4e},
{0x17be,0x17be,0x7d72},
{0x17bf,0x17bf,0x7d68},
{0x17c0,0x17c0,0x7d6e},
{0x17c1,0x17c1,0x7d4f},
{0x17c2,0x17c2,0x7d63},
{0x17c3,0x17c3,0x7d93},
{0x17c4,0x17c4,0x7d89},
{0x17c5,0x17c5,0x7d5b},
{0x17c6,0x17c6,0x7d8f},
{0x17c7,0x17c7,0x7d7d},
{0x17c8,0x17c8,0x7d9b},
{0x17c9,0x17c9,0x7dba},
{0x17ca,0x17ca,0x7dae},
{0x17cb,0x17cb,0x7da3},
{0x17cc,0x17cc,0x7db5},
{0x17cd,0x17cd,0x7dc7},
{0x17ce,0x17ce,0x7dbd},
{0x17cf,0x17cf,0x7dab},
{0x17d0,0x17d0,0x7e3d},
{0x17d1,0x17d1,0x7da2},
{0x17d2,0x17d2,0x7daf},
{0x17d3,0x17d3,0x7ddc},
{0x17d4,0x17d4,0x7db8},
{0x17d5,0x17d5,0x7d9f},
{0x17d6,0x17d6,0x7db0},
{0x17d7,0x17d7,0x7dd8},
{0x17d8,0x17d8,0x7ddd},
{0x17d9,0x17d9,0x7de4},
{0x17da,0x17da,0x7dde},
{0x17db,0x17db,0x7dfb},
{0x17dc,0x17dc,0x7df2},
{0x17dd,0x17dd,0x7de1},
{0x17de,0x17de,0x7e05},
{0x17df,0x17df,0x7e0a},
{0x17e0,0x17e0,0x7e23},
{0x17e1,0x17e1,0x7e21},
{0x17e2,0x17e2,0x7e12},
{0x17e3,0x17e3,0x7e31},
{0x17e4,0x17e4,0x7e1f},
{0x17e5,0x17e5,0x7e09},
{0x17e6,0x17e6,0x7e0b},
{0x17e7,0x17e7,0x7e22},
{0x17e8,0x17e8,0x7e46},
{0x17e9,0x17e9,0x7e66},
{0x17ea,0x17ea,0x7e3b},
{0x17eb,0x17eb,0x7e35},
{0x17ec,0x17ec,0x7e39},
{0x17ed,0x17ed,0x7e43},
{0x17ee,0x17ee,0x7e37},
{0x17ef,0x17ef,0x7e32},
{0x17f0,0x17f0,0x7e3a},
{0x17f1,0x17f1,0x7e67},
{0x17f2,0x17f2,0x7e5d},
{0x17f3,0x17f3,0x7e56},
{0x17f4,0x17f4,0x7e5e},
{0x17f5,0x17f6,0x7e59},
{0x17f7,0x17f7,0x7e79},
{0x17f8,0x17f8,0x7e6a},
{0x17f9,0x17f9,0x7e69},
{0x17fa,0x17fa,0x7e7c},
{0x17fb,0x17fb,0x7e7b},
{0x17fc,0x17fc,0x7e83},
{0x17fd,0x17fd,0x7dd5},
{0x17fe,0x17fe,0x7e7d},
{0x17ff,0x17ff,0x8fae},
{0x1800,0x1800,0x7e7f},
{0x1801,0x1802,0x7e88},
{0x1803,0x1803,0x7e8c},
{0x1804,0x1804,0x7e92},
{0x1805,0x1805,0x7e90},
{0x1806,0x1807,0x7e93},
{0x1808,0x1808,0x7e96},
{0x1809,0x1809,0x7e8e},
{0x180a,0x180b,0x7e9b},
{0x180c,0x180c,0x7f38},
{0x180d,0x180d,0x7f3a},
{0x180e,0x180e,0x7f45},
{0x180f,0x1811,0x7f4c},
{0x1812,0x1813,0x7f50},
{0x1814,0x1814,0x7f55},
{0x1815,0x1815,0x7f54},
{0x1816,0x1816,0x7f58},
{0x1817,0x1818,0x7f5f},
{0x1819,0x181a,0x7f68},
{0x181b,0x181b,0x7f67},
{0x181c,0x181c,0x7f78},
{0x181d,0x181d,0x7f82},
{0x181e,0x181e,0x7f86},
{0x181f,0x181f,0x7f83},
{0x1820,0x1820,0x7f88},
{0x1821,0x1821,0x7f87},
{0x1822,0x1822,0x7f8c},
{0x1823,0x1823,0x7f94},
{0x1824,0x1824,0x7f9e},
{0x1825,0x1825,0x7f9d},
{0x1826,0x1826,0x7f9a},
{0x1827,0x1827,0x7fa3},
{0x1828,0x1828,0x7faf},
{0x1829,0x1829,0x7fb2},
{0x182a,0x182a,0x7fb9},
{0x182b,0x182b,0x7fae},
{0x182c,0x182c,0x7fb6},
{0x182d,0x182d,0x7fb8},
{0x182e,0x182e,0x8b71},
{0x182f,0x1830,0x7fc5},
{0x1831,0x1831,0x7fca},
{0x1832,0x1832,0x7fd5},
{0x1833,0x1833,0x7fd4},
{0x1834,0x1834,0x7fe1},
{0x1835,0x1835,0x7fe6},
{0x1836,0x1836,0x7fe9},
{0x1837,0x1837,0x7ff3},
{0x1838,0x1838,0x7ff9},
{0x1839,0x1839,0x98dc},
{0x183a,0x183a,0x8006},
{0x183b,0x183b,0x8004},
{0x183c,0x183c,0x800b},
{0x183d,0x183d,0x8012},
{0x183e,0x183f,0x8018},
{0x1840,0x1840,0x801c},
{0x1841,0x1841,0x8021},
{0x1842,0x1842,0x8028},
{0x1843,0x1843,0x803f},
{0x1844,0x1844,0x803b},
{0x1845,0x1845,0x804a},
{0x1846,0x1846,0x8046},
{0x1847,0x1847,0x8052},
{0x1848,0x1848,0x8058},
{0x1849,0x1849,0x805a},
{0x184a,0x184a,0x805f},
{0x184b,0x184b,0x8062},
{0x184c,0x184c,0x8068},
{0x184d,0x184d,0x8073},
{0x184e,0x184e,0x8072},
{0x184f,0x184f,0x8070},
{0x1850,0x1850,0x8076},
{0x1851,0x1851,0x8079},
{0x1852,0x1852,0x807d},
{0x1853,0x1853,0x807f},
{0x1854,0x1854,0x8084},
{0x1855,0x1855,0x8086},
{0x1856,0x1856,0x8085},
{0x1857,0x1857,0x809b},
{0x1858,0x1858,0x8093},
{0x1859,0x1859,0x809a},
{0x185a,0x185a,0x80ad},
{0x185b,0x185b,0x5190},
{0x185c,0x185c,0x80ac},
{0x185d,0x185d,0x80db},
{0x185e,0x185e,0x80e5},
{0x185f,0x185f,0x80d9},
{0x1860,0x1860,0x80dd},
{0x1861,0x1861,0x80c4},
{0x1862,0x1862,0x80da},
{0x1863,0x1863,0x80d6},
{0x1864,0x1864,0x8109},
{0x1865,0x1865,0x80ef},
{0x1866,0x1866,0x80f1},
{0x1867,0x1867,0x811b},
{0x1868,0x1868,0x8129},
{0x1869,0x1869,0x8123},
{0x186a,0x186a,0x812f},
{0x186b,0x186b,0x814b},
{0x186c,0x186c,0x968b},
{0x186d,0x186d,0x8146},
{0x186e,0x186e,0x813e},
{0x186f,0x186f,0x8153},
{0x1870,0x1870,0x8151},
{0x1871,0x1871,0x80fc},
{0x1872,0x1872,0x8171},
{0x1873,0x1873,0x816e},
{0x1874,0x1875,0x8165},
{0x1876,0x1876,0x8174},
{0x1877,0x1877,0x8183},
{0x1878,0x1878,0x8188},
{0x1879,0x1879,0x818a},
{0x187a,0x187a,0x8180},
{0x187b,0x187b,0x8182},
{0x187c,0x187c,0x81a0},
{0x187d,0x187d,0x8195},
{0x187e,0x187e,0x81a4},
{0x187f,0x187f,0x81a3},
{0x1880,0x1880,0x815f},
{0x1881,0x1881,0x8193},
{0x1882,0x1882,0x81a9},
{0x1883,0x1883,0x81b0},
{0x1884,0x1884,0x81b5},
{0x1885,0x1885,0x81be},
{0x1886,0x1886,0x81b8},
{0x1887,0x1887,0x81bd},
{0x1888,0x1888,0x81c0},
{0x1889,0x1889,0x81c2},
{0x188a,0x188a,0x81ba},
{0x188b,0x188b,0x81c9},
{0x188c,0x188c,0x81cd},
{0x188d,0x188d,0x81d1},
{0x188e,0x188e,0x81d9},
{0x188f,0x188f,0x81d8},
{0x1890,0x1890,0x81c8},
{0x1891,0x1891,0x81da},
{0x1892,0x1893,0x81df},
{0x1894,0x1894,0x81e7},
{0x1895,0x1896,0x81fa},
{0x1897,0x1897,0x81fe},
{0x1898,0x1899,0x8201},
{0x189a,0x189a,0x8205},
{0x189b,0x189b,0x8207},
{0x189c,0x189c,0x820a},
{0x189d,0x189d,0x820d},
{0x189e,0x189e,0x8210},
{0x189f,0x189f,0x8216},
{0x18a0,0x18a0,0x8229},
{0x18a1,0x18a1,0x822b},
{0x18a2,0x18a2,0x8238},
{0x18a3,0x18a3,0x8233},
{0x18a4,0x18a4,0x8240},
{0x18a5,0x18a5,0x8259},
{0x18a6,0x18a6,0x8258},
{0x18a7,0x18a7,0x825d},
{0x18a8,0x18a8,0x825a},
{0x18a9,0x18a9,0x825f},
{0x18aa,0x18aa,0x8264},
{0x18ab,0x18ab,0x8262},
{0x18ac,0x18ac,0x8268},
{0x18ad,0x18ae,0x826a},
{0x18af,0x18af,0x822e},
{0x18b0,0x18b0,0x8271},
{0x18b1,0x18b2,0x8277},
{0x18b3,0x18b3,0x827e},
{0x18b4,0x18b4,0x828d},
{0x18b5,0x18b5,0x8292},
{0x18b6,0x18b6,0x82ab},
{0x18b7,0x18b7,0x829f},
{0x18b8,0x18b8,0x82bb},
{0x18b9,0x18b9,0x82ac},
{0x18ba,0x18ba,0x82e1},
{0x18bb,0x18bb,0x82e3},
{0x18bc,0x18bc,0x82df},
{0x18bd,0x18bd,0x82d2},
{0x18be,0x18be,0x82f4},
{0x18bf,0x18bf,0x82f3},
{0x18c0,0x18c0,0x82fa},
{0x18c1,0x18c1,0x8393},
{0x18c2,0x18c2,0x8303},
{0x18c3,0x18c3,0x82fb},
{0x18c4,0x18c4,0x82f9},
{0x18c5,0x18c5,0x82de},
{0x18c6,0x18c6,0x8306},
{0x18c7,0x18c7,0x82dc},
{0x18c8,0x18c8,0x8309},
{0x18c9,0x18c9,0x82d9},
{0x18ca,0x18ca,0x8335},
{0x18cb,0x18cb,0x8334},
{0x18cc,0x18cc,0x8316},
{0x18cd,0x18cd,0x8332},
{0x18ce,0x18ce,0x8331},
{0x18cf,0x18cf,0x8340},
{0x18d0,0x18d0,0x8339},
{0x18d1,0x18d1,0x8350},
{0x18d2,0x18d2,0x8345},
{0x18d3,0x18d3,0x832f},
{0x18d4,0x18d4,0x832b},
{0x18d5,0x18d6,0x8317},
{0x18d7,0x18d7,0x8385},
{0x18d8,0x18d8,0x839a},
{0x18d9,0x18d9,0x83aa},
{0x18da,0x18da,0x839f},
{0x18db,0x18db,0x83a2},
{0x18dc,0x18dc,0x8396},
{0x18dd,0x18dd,0x8323},
{0x18de,0x18de,0x838e},
{0x18df,0x18df,0x8387},
{0x18e0,0x18e0,0x838a},
{0x18e1,0x18e1,0x837c},
{0x18e2,0x18e2,0x83b5},
{0x18e3,0x18e3,0x8373},
{0x18e4,0x18e4,0x8375},
{0x18e5,0x18e5,0x83a0},
{0x18e6,0x18e6,0x8389},
{0x18e7,0x18e7,0x83a8},
{0x18e8,0x18e8,0x83f4},
{0x18e9,0x18e9,0x8413},
{0x18ea,0x18ea,0x83eb},
{0x18eb,0x18eb,0x83ce},
{0x18ec,0x18ec,0x83fd},
{0x18ed,0x18ed,0x8403},
{0x18ee,0x18ee,0x83d8},
{0x18ef,0x18ef,0x840b},
{0x18f0,0x18f0,0x83c1},
{0x18f1,0x18f1,0x83f7},
{0x18f2,0x18f2,0x8407},
{0x18f3,0x18f3,0x83e0},
{0x18f4,0x18f4,0x83f2},
{0x18f5,0x18f5,0x840d},
{0x18f6,0x18f6,0x8422},
{0x18f7,0x18f7,0x8420},
{0x18f8,0x18f8,0x83bd},
{0x18f9,0x18f9,0x8438},
{0x18fa,0x18fa,0x8506},
{0x18fb,0x18fb,0x83fb},
{0x18fc,0x18fc,0x846d},
{0x18fd,0x18fd,0x842a},
{0x18fe,0x18fe,0x843c},
{0x18ff,0x18ff,0x855a},
{0x1900,0x1900,0x8484},
{0x1901,0x1901,0x8477},
{0x1902,0x1902,0x846b},
{0x1903,0x1903,0x84ad},
{0x1904,0x1904,0x846e},
{0x1905,0x1905,0x8482},
{0x1906,0x1906,0x8469},
{0x1907,0x1907,0x8446},
{0x1908,0x1908,0x842c},
{0x1909,0x1909,0x846f},
{0x190a,0x190a,0x8479},
{0x190b,0x190b,0x8435},
{0x190c,0x190c,0x84ca},
{0x190d,0x190d,0x8462},
{0x190e,0x190e,0x84b9},
{0x190f,0x190f,0x84bf},
{0x1910,0x1910,0x849f},
{0x1911,0x1911,0x84d9},
{0x1912,0x1912,0x84cd},
{0x1913,0x1913,0x84bb},
{0x1914,0x1914,0x84da},
{0x1915,0x1915,0x84d0},
{0x1916,0x1916,0x84c1},
{0x1917,0x1917,0x84c6},
{0x1918,0x1918,0x84d6},
{0x1919,0x1919,0x84a1},
{0x191a,0x191a,0x8521},
{0x191b,0x191b,0x84ff},
{0x191c,0x191c,0x84f4},
{0x191d,0x191e,0x8517},
{0x191f,0x191f,0x852c},
{0x1920,0x1920,0x851f},
{0x1921,0x1921,0x8515},
{0x1922,0x1922,0x8514},
{0x1923,0x1923,0x84fc},
{0x1924,0x1924,0x8540},
{0x1925,0x1925,0x8563},
{0x1926,0x1926,0x8558},
{0x1927,0x1927,0x8548},
{0x1928,0x1928,0x8541},
{0x1929,0x1929,0x8602},
{0x192a,0x192a,0x854b},
{0x192b,0x192b,0x8555},
{0x192c,0x192c,0x8580},
{0x192d,0x192d,0x85a4},
{0x192e,0x192e,0x8588},
{0x192f,0x192f,0x8591},
{0x1930,0x1930,0x858a},
{0x1931,0x1931,0x85a8},
{0x1932,0x1932,0x856d},
{0x1933,0x1933,0x8594},
{0x1934,0x1934,0x859b},
{0x1935,0x1935,0x85ea},
{0x1936,0x1936,0x8587},
{0x1937,0x1937,0x859c},
{0x1938,0x1938,0x8577},
{0x1939,0x1939,0x857e},
{0x193a,0x193a,0x8590},
{0x193b,0x193b,0x85c9},
{0x193c,0x193c,0x85ba},
{0x193d,0x193d,0x85cf},
{0x193e,0x193e,0x85b9},
{0x193f,0x193f,0x85d0},
{0x1940,0x1940,0x85d5},
{0x1941,0x1941,0x85dd},
{0x1942,0x1942,0x85e5},
{0x1943,0x1943,0x85dc},
{0x1944,0x1944,0x85f9},
{0x1945,0x1945,0x860a},
{0x1946,0x1946,0x8613},
{0x1947,0x1947,0x860b},
{0x1948,0x1948,0x85fe},
{0x1949,0x1949,0x85fa},
{0x194a,0x194a,0x8606},
{0x194b,0x194b,0x8622},
{0x194c,0x194c,0x861a},
{0x194d,0x194d,0x8630},
{0x194e,0x194e,0x863f},
{0x194f,0x194f,0x864d},
{0x1950,0x1950,0x4e55},
{0x1951,0x1951,0x8654},
{0x1952,0x1952,0x865f},
{0x1953,0x1953,0x8667},
{0x1954,0x1954,0x8671},
{0x1955,0x1955,0x8693},
{0x1956,0x1956,0x86a3},
{0x1957,0x1958,0x86a9},
{0x1959,0x195a,0x868b},
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{0x1ece,0x1ece,0x9f9c},
{0x1ecf,0x1ed0,0x3001},
{0x1ed1,0x1ed1,0x203e},
{0x1ed2,0x1ed2,0xff3f},
{0x1ed3,0x1ed3,0x30fc},
{0x1ed4,0x1ed4,0x2015},
{0x1ed5,0x1ed5,0x2010},
{0x1ed6,0x1ed6,0x301c},
{0x1ed7,0x1ed7,0x2016},
{0x1ed8,0x1ed8,0xff5c},
{0x1ed9,0x1ed9,0x2026},
{0x1eda,0x1eda,0x2025},
{0x1edb,0x1edc,0xff08},
{0x1edd,0x1ede,0x3014},
{0x1edf,0x1ee0,0xfe47},
{0x1ee1,0x1ee1,0xff5b},
{0x1ee2,0x1ee2,0xff5d},
{0x1ee3,0x1eec,0x3008},
{0x1eed,0x1eed,0xff1d},
{0x1eee,0x1eee,0x3041},
{0x1eef,0x1eef,0x3043},
{0x1ef0,0x1ef0,0x3045},
{0x1ef1,0x1ef1,0x3047},
{0x1ef2,0x1ef2,0x3049},
{0x1ef3,0x1ef3,0x3063},
{0x1ef4,0x1ef4,0x3083},
{0x1ef5,0x1ef5,0x3085},
{0x1ef6,0x1ef6,0x3087},
{0x1ef7,0x1ef7,0x308e},
{0x1ef8,0x1ef8,0x30a1},
{0x1ef9,0x1ef9,0x30a3},
{0x1efa,0x1efa,0x30a5},
{0x1efb,0x1efb,0x30a7},
{0x1efc,0x1efc,0x30a9},
{0x1efd,0x1efd,0x30c3},
{0x1efe,0x1efe,0x30e3},
{0x1eff,0x1eff,0x30e5},
{0x1f00,0x1f00,0x30e7},
{0x1f01,0x1f01,0x30ee},
{0x1f02,0x1f03,0x30f5},
{0x1f04,0x1f04,0x3349},
{0x1f05,0x1f05,0x3314},
{0x1f06,0x1f06,0x3322},
{0x1f07,0x1f07,0x334d},
{0x1f08,0x1f08,0x3318},
{0x1f09,0x1f09,0x3327},
{0x1f0a,0x1f0a,0x3303},
{0x1f0b,0x1f0b,0x3336},
{0x1f0c,0x1f0c,0x3351},
{0x1f0d,0x1f0d,0x3357},
{0x1f0e,0x1f0e,0x330d},
{0x1f0f,0x1f0f,0x3326},
{0x1f10,0x1f10,0x3323},
{0x1f11,0x1f11,0x332b},
{0x1f12,0x1f12,0x334a},
{0x1f13,0x1f13,0x333b},
{0x1f14,0x1f15,0x301d},
{0x1f16,0x1f18,0x3094},
{0x1f19,0x1f19,0x82a6},
{0x1f1a,0x1f1a,0x8328},
{0x1f1b,0x1f1b,0x5653},
{0x1f1c,0x1f1c,0x53a9},
{0x1f1d,0x1f1d,0x7259},
{0x1f1e,0x1f1e,0x6c72},
{0x1f1f,0x1f1f,0x7b08},
{0x1f20,0x1f20,0x9957},
{0x1f21,0x1f21,0x62f3},
{0x1f22,0x1f22,0x9910},
{0x1f23,0x1f23,0x976d},
{0x1f24,0x1f24,0x717d},
{0x1f25,0x1f25,0x7a7f},
{0x1f26,0x1f26,0x7bad},
{0x1f27,0x1f27,0x63c3},
{0x1f28,0x1f28,0x83df},
{0x1f29,0x1f29,0x7962},
{0x1f2a,0x1f2a,0x53db},
{0x1f2b,0x1f2b,0x7bc7},
{0x1f2c,0x1f2c,0x8fc4},
{0x1f2d,0x1f2d,0x7c3e},
{0x1f2e,0x1f2e,0x50ca},
{0x1f2f,0x1f2f,0x5315},
{0x1f30,0x1f30,0x55a9},
{0x1f31,0x1f31,0x56ae},
{0x1f32,0x1f32,0x5819},
{0x1f33,0x1f33,0x591b},
{0x1f34,0x1f34,0x5c28},
{0x1f35,0x1f35,0x5ed0},
{0x1f36,0x1f36,0x5ecf},
{0x1f37,0x1f37,0x6241},
{0x1f38,0x1f38,0x66c1},
{0x1f39,0x1f39,0x6c08},
{0x1f3a,0x1f3a,0x6e23},
{0x1f3b,0x1f3b,0x6eec},
{0x1f3c,0x1f3c,0x7a97},
{0x1f3d,0x1f3d,0x7bdd},
{0x1f3e,0x1f3e,0x7fe9},
{0x1f3f,0x1f3f,0x8422},
{0x1f40,0x1f40,0x8759},
{0x1f41,0x1f41,0x880e},
{0x1f42,0x1f42,0x87d2},
{0x1f43,0x1f43,0x9a19},
{0x1f44,0x1f44,0x9ead},
{0x1f45,0x1f45,0xffe4},
{0x1f46,0x1f46,0xff07},
{0x1f47,0x1f47,0xff02},
{0x1f48,0x1f48,0x11a8},
{0x1f49,0x1f49,0x25c1},
{0x1f4a,0x1f4a,0x25b7},
{0x1f4b,0x1f4b,0x21e9},
{0x1f4c,0x1f4c,0x21e7},
{0x1f4d,0x1f4d,0x21e6},
{0x1f4e,0x1f4e,0x21e8},
{0x1f4f,0x1f4f,0x25a2},
{0x1f50,0x1f50,0x2667},
{0x1f51,0x1f51,0x2661},
{0x1f52,0x1f52,0x2664},
{0x1f53,0x1f53,0x2662},
{0x1f54,0x1f54,0x33a0},
{0x1f55,0x1f55,0x33a2},
{0x1f56,0x1f57,0x33a4},
{0x1f58,0x1f58,0x3397},
{0x1f59,0x1f59,0x2113},
{0x1f5a,0x1f5a,0x3398},
{0x1f5b,0x1f5b,0x33b3},
{0x1f5c,0x1f5c,0x33b2},
{0x1f5d,0x1f5d,0x33b1},
{0x1f5e,0x1f5e,0x33b0},
{0x1f5f,0x1f61,0x3385},
{0x1f62,0x1f62,0x33cb},
{0x1f63,0x1f63,0x3390},
{0x1f64,0x1f64,0x33d4},
{0x1f65,0x1f65,0x3396},
{0x1f66,0x1f66,0x3322},
{0x1f67,0x1f67,0x3316},
{0x1f68,0x1f68,0x3318},
{0x1f69,0x1f69,0x3315},
{0x1f6a,0x1f6a,0x3303},
{0x1f6b,0x1f6b,0x3323},
{0x1f6c,0x1f6c,0x3357},
{0x1f6d,0x1f6d,0x3342},
{0x1f6e,0x1f6e,0x3339},
{0x1f6f,0x1f6f,0x333b},
{0x1f70,0x1f70,0x3300},
{0x1f71,0x1f71,0x3331},
{0x1f72,0x1f72,0x3347},
{0x1f73,0x1f73,0x331e},
{0x1f74,0x1f74,0x332a},
{0x1f75,0x1f75,0x33cd},
{0x1f76,0x1f76,0x337f},
{0x1f77,0x1f77,0x2121},
{0x1f78,0x1f78,0x260e},
{0x1f79,0x1f79,0x3036},
{0x1f7a,0x1f7a,0x3020},
{0x1f7b,0x1f7b,0xa9},
{0x1f7c,0x1f7c,0xae},
{0x1f7e,0x1f86,0x2488},
{0x1f87,0x1f9a,0x2474},
{0x1f9b,0x1f9b,0x3251},
{0x1f9c,0x1fa5,0x2170},
{0x1fa6,0x1faf,0x3252},
{0x1fb0,0x1fc9,0x249c},
{0x1fca,0x1fca,0x3243},
{0x1fcb,0x1fcb,0x323d},
{0x1fcc,0x1fcc,0x323f},
{0x1fcd,0x1fcd,0x3234},
{0x1fce,0x1fce,0x3238},
{0x1fcf,0x1fcf,0x3233},
{0x1fd0,0x1fd0,0x323c},
{0x1fd1,0x1fd1,0x3242},
{0x1fd2,0x1fd2,0x323e},
{0x1fd3,0x1fd3,0x3236},
{0x1fd4,0x1fd4,0x3235},
{0x1fd5,0x1fd5,0x323b},
{0x1fd6,0x1fd6,0x3240},
{0x1fd7,0x1fd7,0x323a},
{0x1fd8,0x1fd8,0x32b0},
{0x1fd9,0x1fd9,0x32ad},
{0x1fda,0x1fda,0x32a9},
{0x1fdb,0x1fdb,0x32af},
{0x1fdc,0x1fdc,0x3294},
{0x1fdd,0x1fdd,0x32aa},
{0x1fde,0x1fde,0x3298},
{0x1fdf,0x1fdf,0x32ab},
{0x1fe0,0x1fe0,0x3292},
{0x1fe1,0x1fe1,0x3291},
{0x1fe2,0x1fe2,0x3293},
{0x1fe3,0x1fe3,0x32ac},
{0x1fe4,0x1fe4,0x32ae},
{0x1fe5,0x1fe5,0x3296},
{0x1fe6,0x1fe6,0x23a9},
{0x1fe7,0x1fe7,0x23a8},
{0x1fe8,0x1fe8,0x23a7},
{0x1fe9,0x1fe9,0xfe38},
{0x1fea,0x1fea,0x23ad},
{0x1feb,0x1feb,0x23ac},
{0x1fec,0x1fec,0x23ab},
{0x1fed,0x1fed,0xfe38},
{0x1fee,0x1ff0,0x23ab},
{0x1ff1,0x1ff1,0xfe38},
{0x1ff2,0x1ff4,0x23a7},
{0x1ff5,0x1ff5,0xfe38},
{0x1ff6,0x1ff6,0x33cc},
{0x1ff7,0x1ff7,0x3305},
{0x1ff8,0x1ff8,0xbd},
{0x1ff9,0x1ff9,0xbc},
{0x1ffa,0x1ffa,0x339f},
{0x1ffb,0x1ffb,0x33a3},
{0x1ffc,0x1ffc,0x33a6},
{0x1fff,0x1fff,0x329e},
{0x2000,0x2001,0x3388},
{0x2002,0x2002,0x33c8},
{0x2003,0x2003,0x222d},
{0x2004,0x2004,0x5370},
{0x2005,0x2005,0x3230},
{0x2006,0x200b,0x322a},
{0x200c,0x200c,0x3237},
{0x200d,0x200d,0x3241},
{0x200e,0x200e,0x27a1},
{0x200f,0x2011,0x2b05},
{0x2012,0x2012,0x25c9},
{0x2013,0x2013,0x2660},
{0x2014,0x2014,0x2665},
{0x2015,0x2015,0x2663},
{0x2016,0x2016,0x2666},
{0x2017,0x201a,0x2600},
{0x201b,0x201b,0x261e},
{0x201c,0x201d,0x261c},
{0x201e,0x201e,0x261f},
{0x201f,0x201f,0x3299},
{0x2020,0x2020,0x24ea},
{0x2021,0x2022,0x216a},
{0x2023,0x2023,0xff10},
{0x2024,0x2024,0xff10},
{0x2025,0x2025,0x3000},
{0x2026,0x202d,0x2581},
{0x202e,0x202e,0x258f},
{0x202f,0x202f,0x258e},
{0x2030,0x2030,0x258d},
{0x2031,0x2031,0x258c},
{0x2032,0x2032,0x258b},
{0x2033,0x2033,0x258a},
{0x2034,0x2034,0x2589},
{0x2035,0x2036,0x2594},
{0x2037,0x2038,0x256d},
{0x2039,0x2039,0x2570},
{0x203a,0x203a,0x256f},
{0x203b,0x203b,0x2550},
{0x203c,0x203c,0x255e},
{0x203d,0x203d,0x256a},
{0x203e,0x203e,0x2561},
{0x203f,0x2040,0x25e2},
{0x2041,0x2041,0x25e5},
{0x2042,0x2042,0x25e4},
{0x2043,0x2043,0x25cf},
{0x2044,0x2044,0xed0},
{0x2045,0x2047,0x2571},
{0x2048,0x2049,0x3095},
{0x204a,0x204a,0x9022},
{0x204b,0x204b,0x8fbb},
{0x204c,0x204c,0xff0c},
{0x204d,0x204d,0xb0},
{0x204e,0x204e,0x3013},
{0x204f,0x204f,0x309c},
{0x2050,0x2050,0x309b},
{0x2051,0x2051,0x2032},
{0x2052,0x2052,0xff0e},
{0x2053,0x2054,0x2018},
{0x2055,0x2056,0x201c},
{0x2057,0x2057,0x201c},
{0x2058,0x2058,0x201e},
{0x2059,0x2059,0x2018},
{0x205a,0x205a,0x201a},
{0x205b,0x205b,0x2033},
{0x205c,0x205c,0x51dc},
{0x205d,0x205d,0x7199},
{0x205e,0x2066,0x2776},
{0x206a,0x206b,0x217a},
{0x206f,0x206f,0x217f},
{0x2070,0x2070,0x210a},
{0x2071,0x2071,0x2109},
{0x2073,0x2073,0x213b},
{0x2074,0x2074,0x3004},
{0x2075,0x2075,0x21c6},
{0x2076,0x2077,0x21c4},
{0x2079,0x207c,0x30f7},
{0x207d,0x207d,0x5927},
{0x207e,0x207e,0x5c0f},
{0x207f,0x207f,0x329d},
{0x2080,0x2080,0x63a7},
{0x2083,0x2083,0x337b},
{0x2084,0x2084,0x337f},
{0x2087,0x2087,0x3333},
{0x2088,0x2088,0x334e},
{0x2089,0x2089,0x3322},
{0x208a,0x208a,0x3316},
{0x208b,0x208b,0x3305},
{0x208c,0x208c,0x3305},
{0x208d,0x208d,0x3305},
{0x208e,0x208e,0x3333},
{0x208f,0x208f,0x334e},
{0x2090,0x2090,0x334e},
{0x2091,0x2091,0x334e},
{0x2092,0x2092,0x3303},
{0x2093,0x2093,0x3318},
{0x2094,0x2094,0x3315},
{0x2095,0x2095,0x3339},
{0x2096,0x2096,0x3339},
{0x2097,0x2097,0x3339},
{0x2098,0x2098,0x3357},
{0x2099,0x2099,0x3342},
{0x209a,0x209a,0x3342},
{0x209b,0x209b,0x3342},
{0x209c,0x209c,0x3323},
{0x209d,0x209d,0x333b},
{0x209e,0x209e,0x3300},
{0x209f,0x209f,0x331e},
{0x20a0,0x20a0,0x331e},
{0x20a1,0x20a1,0x331e},
{0x20a2,0x20a2,0x332a},
{0x20a3,0x20a3,0x332a},
{0x20a4,0x20a4,0x332a},
{0x20a5,0x20a5,0x3347},
{0x20a6,0x20a6,0x3331},
{0x20a7,0x20a7,0x7e8a},
{0x20a8,0x20a8,0x891c},
{0x20a9,0x20a9,0x9348},
{0x20aa,0x20aa,0x9288},
{0x20ab,0x20ab,0x84dc},
{0x20ac,0x20ac,0x4fc9},
{0x20ad,0x20ad,0x70bb},
{0x20ae,0x20ae,0x6631},
{0x20af,0x20af,0x68c8},
{0x20b0,0x20b0,0x92f9},
{0x20b1,0x20b1,0x66fb},
{0x20b2,0x20b2,0x5f45},
{0x20b3,0x20b3,0x4e28},
{0x20b4,0x20b4,0x4ee1},
{0x20b5,0x20b5,0x4efc},
{0x20b6,0x20b6,0x4f00},
{0x20b7,0x20b7,0x4f03},
{0x20b8,0x20b8,0x4f39},
{0x20b9,0x20b9,0x4f56},
{0x20ba,0x20ba,0x4f92},
{0x20bb,0x20bb,0x4f8a},
{0x20bc,0x20bc,0x4f9a},
{0x20bd,0x20bd,0x4f94},
{0x20be,0x20be,0x4fcd},
{0x20bf,0x20bf,0x5040},
{0x20c0,0x20c0,0x5022},
{0x20c1,0x20c1,0x4fff},
{0x20c2,0x20c2,0x501e},
{0x20c3,0x20c3,0x5046},
{0x20c4,0x20c4,0x5070},
{0x20c5,0x20c5,0x5042},
{0x20c6,0x20c6,0x5094},
{0x20c7,0x20c7,0x50f4},
{0x20c8,0x20c8,0x50d8},
{0x20c9,0x20c9,0x514a},
{0x20ca,0x20ca,0x5164},
{0x20cb,0x20cb,0x519d},
{0x20cc,0x20cc,0x51be},
{0x20cd,0x20cd,0x51ec},
{0x20ce,0x20ce,0x5215},
{0x20cf,0x20cf,0x529c},
{0x20d0,0x20d0,0x52a6},
{0x20d1,0x20d1,0x52c0},
{0x20d2,0x20d2,0x52db},
{0x20d3,0x20d3,0x5300},
{0x20d4,0x20d4,0x5307},
{0x20d5,0x20d5,0x5324},
{0x20d6,0x20d6,0x5372},
{0x20d7,0x20d7,0x5393},
{0x20d8,0x20d8,0x53b2},
{0x20d9,0x20d9,0x53dd},
{0x20da,0x20da,0xfa0e},
{0x20db,0x20db,0x549c},
{0x20dc,0x20dc,0x548a},
{0x20dd,0x20dd,0x54a9},
{0x20de,0x20de,0x54ff},
{0x20df,0x20df,0x5586},
{0x20e0,0x20e0,0x5759},
{0x20e1,0x20e1,0x5765},
{0x20e2,0x20e2,0x57ac},
{0x20e3,0x20e3,0x57c8},
{0x20e4,0x20e4,0x57c7},
{0x20e5,0x20e5,0xfa0f},
{0x20e6,0x20e6,0x585a},
{0x20e7,0x20e7,0x589e},
{0x20e8,0x20e8,0x58b2},
{0x20e9,0x20e9,0x590b},
{0x20ea,0x20ea,0x5953},
{0x20eb,0x20eb,0x595b},
{0x20ec,0x20ec,0x595d},
{0x20ed,0x20ed,0x5963},
{0x20ee,0x20ee,0x59a4},
{0x20ef,0x20ef,0x59ba},
{0x20f0,0x20f0,0x5b56},
{0x20f1,0x20f1,0x5bc0},
{0x20f2,0x20f2,0x752f},
{0x20f3,0x20f3,0x5bd8},
{0x20f4,0x20f4,0x5bdb},
{0x20f5,0x20f5,0x5c1e},
{0x20f6,0x20f6,0x5ca6},
{0x20f7,0x20f7,0x5cba},
{0x20f8,0x20f8,0x5cf5},
{0x20f9,0x20f9,0x5d27},
{0x20fa,0x20fa,0x5d53},
{0x20fb,0x20fb,0xfa11},
{0x20fc,0x20fc,0x5d42},
{0x20fd,0x20fd,0x5d6d},
{0x20fe,0x20ff,0x5db8},
{0x2100,0x2100,0x5dd0},
{0x2101,0x2101,0x5f21},
{0x2102,0x2102,0x5f34},
{0x2103,0x2103,0x5f67},
{0x2104,0x2104,0x5fb7},
{0x2105,0x2105,0x5fde},
{0x2106,0x2106,0x605d},
{0x2107,0x2107,0x6085},
{0x2108,0x2108,0x608a},
{0x2109,0x2109,0x60de},
{0x210a,0x210a,0x60d5},
{0x210b,0x210b,0x6120},
{0x210c,0x210c,0x60f2},
{0x210d,0x210d,0x6111},
{0x210e,0x210e,0x6137},
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{0x2425,0x2426,0x3070},
{0x2427,0x2428,0x3073},
{0x2429,0x242a,0x3076},
{0x242b,0x242c,0x3079},
{0x242d,0x242e,0x307c},
{0x242f,0x2430,0x301d},
{0x2431,0x2431,0x5b},
{0x2432,0x2432,0x5d},
{0x2433,0x2436,0x3008},
{0x2437,0x243a,0x300e},
{0x243b,0x243b,0x2012},
{0x243c,0x243c,0xff60},
{0x243d,0x2488,0x2500},
{0x2489,0x2489,0x25b2},
{0x248a,0x248a,0x20ac},
{0x248b,0x248b,0x2126},
{0x248c,0x248d,0x2032},
{0x248e,0x248e,0xfb00},
{0x248f,0x2490,0xfb03},
{0x2491,0x2491,0x101},
{0x2492,0x2492,0x12b},
{0x2493,0x2493,0x16b},
{0x2494,0x2494,0x113},
{0x2495,0x2495,0x14d},
{0x2496,0x2496,0x100},
{0x2497,0x2497,0x12a},
{0x2498,0x2498,0x16a},
{0x2499,0x2499,0x112},
{0x249a,0x249a,0x14c},
{0x249b,0x249e,0x215b},
{0x249f,0x24a0,0x2153},
{0x24a1,0x24a1,0x2070},
{0x24a2,0x24a7,0x2074},
{0x24a8,0x24b1,0x2080},
{0x24b2,0x24b2,0x1cd},
{0x24b3,0x24b3,0x11a},
{0x24b5,0x24b5,0x1ebc},
{0x24b6,0x24b6,0x1cf},
{0x24b8,0x24b8,0x128},
{0x24b9,0x24b9,0x1d1},
{0x24bb,0x24bb,0x1d3},
{0x24bc,0x24bc,0x16e},
{0x24bd,0x24bd,0x168},
{0x24be,0x24be,0x1ce},
{0x24bf,0x24bf,0x11b},
{0x24c1,0x24c1,0x1ebd},
{0x24c2,0x24c2,0x1d0},
{0x24c4,0x24c4,0x129},
{0x24c5,0x24c5,0x1d2},
{0x24c7,0x24c7,0x1d4},
{0x24c8,0x24c8,0x16f},
{0x24c9,0x24c9,0x169},
{0x24ca,0x24ca,0x251},
{0x24cb,0x24cb,0x1f71},
{0x24cc,0x24cc,0x1f70},
{0x24cd,0x24cd,0x1fd},
{0x24ce,0x24ce,0xe6},
{0x24cf,0x24cf,0x254},
{0x24d0,0x24d0,0x254},
{0x24d1,0x24d1,0x254},
{0x24d2,0x24d2,0x259},
{0x24d3,0x24d3,0x259},
{0x24d4,0x24d5,0x259},
{0x24d6,0x24d6,0x25a},
{0x24d7,0x24d8,0x25a},
{0x24d9,0x24d9,0x1f73},
{0x24da,0x24da,0x1f72},
{0x24db,0x24db,0x237},
{0x24dc,0x24dc,0x14b},
{0x24dd,0x24dd,0x275},
{0x24de,0x24de,0x28c},
{0x24df,0x24df,0x28c},
{0x24e0,0x24e0,0x28c},
{0x24e1,0x24e1,0x292},
{0x24e2,0x24e2,0x283},
{0x24e3,0x24e3,0x2d0},
{0x24e4,0x251f,0x20},
{0x2520,0x2520,0xa5},
{0x2521,0x253f,0x5d},
{0x2540,0x2540,0xa6},
{0x2541,0x2541,0x7d},
{0x2542,0x2542,0x303},
{0x2543,0x2543,0x2019},
{0x2544,0x2544,0x5c},
{0x2545,0x2545,0x2018},
{0x2546,0x2546,0x7c},
{0x2547,0x2547,0x7e},
{0x2548,0x254a,0xa1},
{0x254b,0x254b,0x2044},
{0x254c,0x254c,0x192},
{0x254d,0x254d,0xa7},
{0x254e,0x254e,0xa4},
{0x254f,0x254f,0x201c},
{0x2550,0x2550,0xab},
{0x2551,0x2552,0x2039},
{0x2553,0x2554,0xfb01},
{0x2555,0x2555,0x2012},
{0x2556,0x2557,0x2020},
{0x2558,0x2558,0xb7},
{0x2559,0x2559,0xb6},
{0x255a,0x255a,0x2022},
{0x255b,0x255b,0x201a},
{0x255c,0x255c,0x201e},
{0x255d,0x255d,0x201d},
{0x255e,0x255e,0xbb},
{0x255f,0x255f,0x2026},
{0x2560,0x2560,0x2030},
{0x2561,0x2561,0xbf},
{0x2562,0x2563,0x301},
{0x2564,0x2564,0xaf},
{0x2565,0x2567,0x306},
{0x2568,0x2568,0x30a},
{0x2569,0x2569,0xb8},
{0x256a,0x256a,0x30b},
{0x256b,0x256b,0x328},
{0x256c,0x256c,0x30c},
{0x256d,0x256d,0x336},
{0x256e,0x256e,0xc6},
{0x256f,0x256f,0xaa},
{0x2570,0x2570,0x141},
{0x2571,0x2571,0xd8},
{0x2572,0x2572,0x152},
{0x2573,0x2573,0xba},
{0x2574,0x2574,0xe6},
{0x2575,0x2575,0x131},
{0x2576,0x2576,0x142},
{0x2577,0x2577,0xf8},
{0x2578,0x2578,0x153},
{0x2579,0x2579,0xdf},
{0x257a,0x257a,0x2d},
{0x257b,0x257b,0xa9},
{0x257c,0x257c,0xac},
{0x257d,0x257d,0xae},
{0x257e,0x2581,0xb0},
{0x2582,0x2582,0xb5},
{0x2583,0x2583,0xb9},
{0x2584,0x2586,0xbc},
{0x2587,0x258c,0xc0},
{0x258d,0x259d,0xc7},
{0x259e,0x25a3,0xd9},
{0x25a4,0x25a9,0xe0},
{0x25aa,0x25ba,0xe7},
{0x25bb,0x25c1,0xf9},
{0x25c2,0x25c2,0x160},
{0x25c3,0x25c3,0x178},
{0x25c4,0x25c4,0x17d},
{0x25c5,0x25c5,0x305},
{0x25c6,0x25c6,0x161},
{0x25c7,0x25c7,0x2122},
{0x25c8,0x25c8,0x17e},
{0x25c9,0x25c9,0x30},
{0x25ca,0x25ca,0x20ac},
{0x25cb,0x25cb,0x2126},
{0x25cc,0x25cd,0x2032},
{0x25ce,0x25ce,0xfb00},
{0x25cf,0x25d0,0xfb03},
{0x25d1,0x25d1,0x101},
{0x25d2,0x25d2,0x12b},
{0x25d3,0x25d3,0x16b},
{0x25d4,0x25d4,0x113},
{0x25d5,0x25d5,0x14d},
{0x25d6,0x25d6,0x100},
{0x25d7,0x25d7,0x12a},
{0x25d8,0x25d8,0x16a},
{0x25d9,0x25d9,0x112},
{0x25da,0x25da,0x14c},
{0x25db,0x25de,0x215b},
{0x25df,0x25e0,0x2153},
{0x25e1,0x25e1,0x2070},
{0x25e2,0x25e7,0x2074},
{0x25e8,0x25f1,0x2080},
{0x25f2,0x25f2,0x1cd},
{0x25f3,0x25f3,0x11a},
{0x25f5,0x25f5,0x1ebc},
{0x25f6,0x25f6,0x1cf},
{0x25f8,0x25f8,0x128},
{0x25f9,0x25f9,0x1d1},
{0x25fb,0x25fb,0x1d3},
{0x25fc,0x25fc,0x16e},
{0x25fd,0x25fd,0x168},
{0x25fe,0x25fe,0x1ce},
{0x25ff,0x25ff,0x11b},
{0x2601,0x2601,0x1ebd},
{0x2602,0x2602,0x1d0},
{0x2604,0x2604,0x129},
{0x2605,0x2605,0x1d2},
{0x2607,0x2607,0x1d4},
{0x2608,0x2608,0x16f},
{0x2609,0x2609,0x169},
{0x260a,0x2613,0x30},
{0x2614,0x2614,0x336},
{0x2615,0x2615,0x2d},
{0x2616,0x2616,0x3d},
{0x2617,0x2617,0x2c},
{0x2618,0x2619,0x28},
{0x261a,0x261b,0x2e},
{0x261c,0x261d,0x3a},
{0x261e,0x2627,0x30},
{0x2628,0x2628,0x336},
{0x2629,0x2629,0x2d},
{0x262a,0x262a,0x3d},
{0x262b,0x262b,0x2c},
{0x262c,0x262d,0x28},
{0x262e,0x262f,0x2e},
{0x2630,0x2631,0x3a},
{0x2632,0x2632,0xb7},
{0x2633,0x2633,0x20ac},
{0x2635,0x2636,0x2153},
{0x2637,0x2637,0xbe},
{0x2638,0x263d,0x2155},
{0x2644,0x2647,0x215b},
{0x2690,0x2699,0x30},
{0x269a,0x269a,0x30},
{0x269b,0x269b,0x2163},
{0x26f6,0x2701,0x2170},
{0x2705,0x2710,0x2160},
{0x2714,0x272d,0x41},
{0x272e,0x272e,0x3042},
{0x272f,0x272f,0x3044},
{0x2730,0x2730,0x3046},
{0x2731,0x2731,0x3048},
{0x2732,0x2733,0x304a},
{0x2734,0x2734,0x304d},
{0x2735,0x2735,0x304f},
{0x2736,0x2736,0x3051},
{0x2737,0x2737,0x3053},
{0x2738,0x2738,0x3055},
{0x2739,0x2739,0x3057},
{0x273a,0x273a,0x3059},
{0x273b,0x273b,0x305b},
{0x273c,0x273c,0x305d},
{0x273d,0x273d,0x305f},
{0x273e,0x273e,0x3061},
{0x273f,0x273f,0x3064},
{0x2740,0x2740,0x3066},
{0x2741,0x2741,0x3068},
{0x2742,0x2747,0x306a},
{0x2748,0x2748,0x3072},
{0x2749,0x2749,0x3075},
{0x274a,0x274a,0x3078},
{0x274b,0x274b,0x307b},
{0x274c,0x2750,0x307e},
{0x2751,0x2751,0x3084},
{0x2752,0x2752,0x3086},
{0x2753,0x2758,0x3088},
{0x2759,0x275d,0x308f},
{0x275e,0x275e,0x30a2},
{0x275f,0x275f,0x30a4},
{0x2760,0x2760,0x30a6},
{0x2761,0x2761,0x30a8},
{0x2762,0x2763,0x30aa},
{0x2764,0x2764,0x30ad},
{0x2765,0x2765,0x30af},
{0x2766,0x2766,0x30b1},
{0x2767,0x2767,0x30b3},
{0x2768,0x2768,0x30b5},
{0x2769,0x2769,0x30b7},
{0x276a,0x276a,0x30b9},
{0x276b,0x276b,0x30bb},
{0x276c,0x276c,0x30bd},
{0x276d,0x276d,0x30bf},
{0x276e,0x276e,0x30c1},
{0x276f,0x276f,0x30c4},
{0x2770,0x2770,0x30c6},
{0x2771,0x2771,0x30c8},
{0x2772,0x2777,0x30ca},
{0x2778,0x2778,0x30d2},
{0x2779,0x2779,0x30d5},
{0x277a,0x277a,0x30d8},
{0x277b,0x277b,0x30db},
{0x277c,0x2780,0x30de},
{0x2781,0x2781,0x30e4},
{0x2782,0x2782,0x30e6},
{0x2783,0x2788,0x30e8},
{0x2789,0x278d,0x30ef},
{0x278e,0x2797,0x3220},
{0x27a2,0x27a2,0x55b6},
{0x27a3,0x27a3,0x5408},
{0x27a4,0x27a4,0x6ceb},
{0x27a5,0x27a5,0x554f},
{0x27a6,0x27a6,0x7b54},
{0x27a7,0x27a7,0x4f8b},
{0x27a8,0x27b1,0x30},
{0x27b2,0x27bb,0x30},
{0x27bc,0x27bc,0x3063},
{0x27bd,0x27bd,0x624d},
{0x27be,0x27be,0x3007},
{0x27bf,0x27bf,0x4e00},
{0x27c0,0x27c0,0x4e8c},
{0x27c1,0x27c1,0x4e09},
{0x27c2,0x27c2,0x56db},
{0x27c3,0x27c3,0x4e94},
{0x27c4,0x27c4,0x516d},
{0x27c5,0x27c5,0x4e03},
{0x27c6,0x27c6,0x516b},
{0x27c7,0x27c7,0x4e5d},
{0x27c8,0x27c8,0x5341},
{0x27c9,0x27c9,0x3007},
{0x27ca,0x27ca,0x4e00},
{0x27cb,0x27cb,0x4e8c},
{0x27cc,0x27cc,0x4e09},
{0x27cd,0x27cd,0x56db},
{0x27ce,0x27ce,0x4e94},
{0x27cf,0x27cf,0x516d},
{0x27d0,0x27d0,0x4e03},
{0x27d1,0x27d1,0x516b},
{0x27d2,0x27d2,0x4e5d},
{0x27d3,0x27d3,0x5341},
{0x27d4,0x27d4,0x3007},
{0x27d5,0x27d5,0x4e00},
{0x27d6,0x27d6,0x4e8c},
{0x27d7,0x27d7,0x4e09},
{0x27d8,0x27d8,0x56db},
{0x27d9,0x27d9,0x4e94},
{0x27da,0x27da,0x516d},
{0x27db,0x27db,0x4e03},
{0x27dc,0x27dc,0x516b},
{0x27dd,0x27dd,0x4e5d},
{0x27de,0x27de,0x3064},
{0x27df,0x27df,0x624d},
{0x27e0,0x27e0,0x4e00},
{0x27e1,0x27e1,0x4e8c},
{0x27e2,0x27e2,0x4e09},
{0x27e3,0x27e3,0x56db},
{0x27e4,0x27e4,0x4e94},
{0x27e5,0x27e5,0x516d},
{0x27e6,0x27e6,0x4e03},
{0x27e7,0x27e7,0x516b},
{0x27e8,0x27e8,0x4e5d},
{0x27e9,0x27e9,0x5341},
{0x27ea,0x27ea,0x3007},
{0x27eb,0x27eb,0x4e00},
{0x27ec,0x27ec,0x4e8c},
{0x27ed,0x27ed,0x4e09},
{0x27ee,0x27ee,0x56db},
{0x27ef,0x27ef,0x4e94},
{0x27f0,0x27f0,0x516d},
{0x27f1,0x27f1,0x4e03},
{0x27f2,0x27f2,0x516b},
{0x27f3,0x27f3,0x4e5d},
{0x27f4,0x27f4,0x5341},
{0x27f5,0x27f5,0x30b3},
{0x27f6,0x27f6,0x3063},
{0x27f7,0x27f7,0x30c3},
{0x27f8,0x27f8,0x30a9},
{0x27fb,0x2803,0x2460},
{0x2849,0x2862,0x24d0},
{0x2863,0x287c,0x24b6},
{0x287d,0x287d,0x3042},
{0x287e,0x287e,0x3044},
{0x287f,0x287f,0x3046},
{0x2880,0x2880,0x3048},
{0x2881,0x2882,0x304a},
{0x2883,0x2883,0x304d},
{0x2884,0x2884,0x304f},
{0x2885,0x2885,0x3051},
{0x2886,0x2886,0x3053},
{0x2887,0x2887,0x3055},
{0x2888,0x2888,0x3057},
{0x2889,0x2889,0x3059},
{0x288a,0x288a,0x305b},
{0x288b,0x288b,0x305d},
{0x288c,0x288c,0x305f},
{0x288d,0x288d,0x3061},
{0x288e,0x288e,0x3064},
{0x288f,0x288f,0x3066},
{0x2890,0x2890,0x3068},
{0x2891,0x2896,0x306a},
{0x2897,0x2897,0x3072},
{0x2898,0x2898,0x3075},
{0x2899,0x2899,0x3078},
{0x289a,0x289a,0x307b},
{0x289b,0x289f,0x307e},
{0x28a0,0x28a0,0x3084},
{0x28a1,0x28a1,0x3086},
{0x28a2,0x28a7,0x3088},
{0x28a8,0x28ac,0x308f},
{0x28ad,0x28db,0x32d0},
{0x28dc,0x28dc,0x30f3},
{0x28dd,0x28e6,0x3280},
{0x28e7,0x28e7,0x3290},
{0x28e8,0x28ed,0x328a},
{0x28ee,0x28ee,0x8abf},
{0x28ef,0x28ef,0x329f},
{0x28f0,0x28f0,0x526f},
{0x28f1,0x28f1,0x6e1b},
{0x28f2,0x28f2,0x6a19},
{0x28f3,0x28f3,0x6b20},
{0x28f4,0x28f4,0x57fa},
{0x28f5,0x28f5,0x7981},
{0x28f6,0x28f7,0x32a0},
{0x28f8,0x28f8,0x329b},
{0x28f9,0x28f9,0x329a},
{0x28fa,0x28fa,0x32a3},
{0x28fb,0x28fb,0x32a2},
{0x28fc,0x28fc,0x3297},
{0x28fd,0x28fd,0x51fa},
{0x28fe,0x28fe,0x329c},
{0x28ff,0x28ff,0x3295},
{0x2900,0x2900,0x6e08},
{0x2901,0x2901,0x5897},
{0x2902,0x2902,0x554f},
{0x2903,0x2903,0x7b54},
{0x2904,0x2904,0x4f8b},
{0x2905,0x2905,0x96fb},
{0x2906,0x2906,0x25cc},
{0x2907,0x2907,0x24ff},
{0x296d,0x2986,0x61},
{0x2987,0x29a0,0x41},
{0x29a1,0x29a1,0x3042},
{0x29a2,0x29a2,0x3044},
{0x29a3,0x29a3,0x3046},
{0x29a4,0x29a4,0x3048},
{0x29a5,0x29a6,0x304a},
{0x29a7,0x29a7,0x304d},
{0x29a8,0x29a8,0x304f},
{0x29a9,0x29a9,0x3051},
{0x29aa,0x29aa,0x3053},
{0x29ab,0x29ab,0x3055},
{0x29ac,0x29ac,0x3057},
{0x29ad,0x29ad,0x3059},
{0x29ae,0x29ae,0x305b},
{0x29af,0x29af,0x305d},
{0x29b0,0x29b0,0x305f},
{0x29b1,0x29b1,0x3061},
{0x29b2,0x29b2,0x3064},
{0x29b3,0x29b3,0x3066},
{0x29b4,0x29b4,0x3068},
{0x29b5,0x29ba,0x306a},
{0x29bb,0x29bb,0x3072},
{0x29bc,0x29bc,0x3075},
{0x29bd,0x29bd,0x3078},
{0x29be,0x29be,0x307b},
{0x29bf,0x29c3,0x307e},
{0x29c4,0x29c4,0x3084},
{0x29c5,0x29c5,0x3086},
{0x29c6,0x29cb,0x3088},
{0x29cc,0x29d0,0x308f},
{0x29d1,0x29d1,0x30a2},
{0x29d2,0x29d2,0x30a4},
{0x29d3,0x29d3,0x30a6},
{0x29d4,0x29d4,0x30a8},
{0x29d5,0x29d6,0x30aa},
{0x29d7,0x29d7,0x30ad},
{0x29d8,0x29d8,0x30af},
{0x29d9,0x29d9,0x30b1},
{0x29da,0x29da,0x30b3},
{0x29db,0x29db,0x30b5},
{0x29dc,0x29dc,0x30b7},
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{0x2eb3,0x2eb4,0x3355},
{0x2eb6,0x2eb7,0x3301},
{0x2eb8,0x2eb8,0x3304},
{0x2eb9,0x2eb9,0x3306},
{0x2ebb,0x2ebb,0x3308},
{0x2ebd,0x2ebd,0x3307},
{0x2ebe,0x2ebe,0x330a},
{0x2ec0,0x2ec0,0x3309},
{0x2ec2,0x2ec2,0x330b},
{0x2ec4,0x2ec4,0x330c},
{0x2ec5,0x2eca,0x330e},
{0x2ecc,0x2ecc,0x3317},
{0x2ece,0x2ece,0x3319},
{0x2ed0,0x2ed3,0x331a},
{0x2ed4,0x2ed6,0x331f},
{0x2ed7,0x2ed7,0x3324},
{0x2ed9,0x2ed9,0x3325},
{0x2edc,0x2edd,0x3328},
{0x2edf,0x2edf,0x332d},
{0x2ee2,0x2ee4,0x332e},
{0x2ee5,0x2ee5,0x3332},
{0x2ee8,0x2ee9,0x3334},
{0x2eea,0x2eea,0x333c},
{0x2eee,0x2eee,0x3337},
{0x2ef0,0x2ef0,0x3338},
{0x2ef1,0x2ef1,0x333a},
{0x2ef2,0x2ef2,0x333d},
{0x2ef3,0x2ef3,0x3341},
{0x2ef4,0x2ef6,0x333e},
{0x2ef7,0x2efa,0x3343},
{0x2efb,0x2efb,0x3348},
{0x2efc,0x2efd,0x334b},
{0x2efe,0x2eff,0x334f},
{0x2f02,0x2f02,0x3352},
{0x2f03,0x2f03,0x3354},
{0x2f06,0x2f06,0x3353},
{0x2f07,0x2f08,0x3355},
{0x2f09,0x2f09,0x337e},
{0x2f0a,0x2f0a,0x337d},
{0x2f0b,0x2f0b,0x337c},
{0x2f0c,0x2f0c,0x337b},
{0x2f1f,0x2f1f,0x2d},
{0x2f20,0x2f20,0x3d},
{0x2f21,0x2f21,0x2103},
{0x2f22,0x2f22,0x2640},
{0x2f23,0x2f23,0x2642},
{0x2f24,0x2f24,0x3013},
{0x2f25,0x2f25,0x3012},
{0x2f26,0x2f29,0x300c},
{0x2f2a,0x2f2b,0x301a},
{0x2f2c,0x2f2d,0x3018},
{0x2f2e,0x2f2f,0xff08},
{0x2f30,0x2f31,0x301d},
{0x2f32,0x2f33,0x2018},
{0x2f34,0x2f35,0x201c},
{0x2f36,0x2f36,0x27},
{0x2f37,0x2f37,0x22},
{0x2f39,0x2f39,0x2135},
{0x2f3a,0x2f3a,0x3d0},
{0x2f3b,0x2f3b,0x220a},
{0x2f3c,0x2f3c,0x210f},
{0x2f3d,0x2f3d,0xb5},
{0x2f3e,0x2f3e,0x3d5},
{0x2f3f,0x2f3f,0x3db},
{0x2f40,0x2f40,0x3d1},
{0x2f42,0x2f43,0x2668},
{0x2f44,0x2f44,0x266c},
{0x2f45,0x2f45,0xff1a},
{0x2f46,0x2f46,0xa9},
{0x2f47,0x2f47,0xa9},
{0x2f48,0x2f48,0xae},
{0x2f49,0x2f49,0xae},
{0x2f4a,0x2f4a,0x303b},
{0x2f4b,0x2f4b,0x303b},
{0x2f4c,0x2f4e,0x3033},
{0x2f4f,0x2f4f,0x203c},
{0x2f50,0x2f50,0x2049},
{0x2f51,0x2f51,0x21},
{0x2f52,0x2f52,0x203c},
{0x2f53,0x2f53,0x2049},
{0x2f54,0x2f54,0x244a},
{0x2f56,0x2f56,0x2213},
{0x2f57,0x2f57,0x2260},
{0x2f58,0x2f58,0x2243},
{0x2f59,0x2f5a,0x2272},
{0x2f5b,0x2f5e,0x300c},
{0x2f5f,0x2f60,0x301a},
{0x2f61,0x2f62,0x3018},
{0x2f63,0x2f64,0xff5f},
{0x2f65,0x2f68,0x300c},
{0x2f69,0x2f6a,0x301a},
{0x2f6b,0x2f6c,0x3018},
{0x2f6d,0x2f6e,0xff5f},
{0x2f6f,0x2f6f,0x239b},
{0x2f70,0x2f71,0x239d},
{0x2f72,0x2f72,0x23a0},
{0x2f73,0x2f73,0x239d},
{0x2f74,0x2f74,0x239b},
{0x2f75,0x2f75,0x23a0},
{0x2f76,0x2f76,0x239e},
{0x2f77,0x2f77,0x23a1},
{0x2f78,0x2f79,0x23a3},
{0x2f7a,0x2f7a,0x23a6},
{0x2f7b,0x2f7b,0x23a3},
{0x2f7c,0x2f7c,0x23a1},
{0x2f7d,0x2f7d,0x23a6},
{0x2f7e,0x2f7e,0x23a4},
{0x2f7f,0x2f7f,0x23a1},
{0x2f80,0x2f81,0x23a3},
{0x2f82,0x2f82,0x23a6},
{0x2f83,0x2f83,0x23a3},
{0x2f84,0x2f84,0x23a1},
{0x2f85,0x2f85,0x23a6},
{0x2f86,0x2f86,0x23a4},
{0x2f87,0x2f87,0xff5c},
{0x2f88,0x2f88,0x2015},
{0x2f89,0x2f8a,0x301d},
{0x2f8b,0x2f8c,0x2018},
{0x2f8d,0x2f8e,0x2018},
{0x2f8f,0x2f8f,0x2702},
{0x2f90,0x2f90,0x2702},
{0x2f91,0x2f91,0x2702},
{0x2f92,0x2f92,0x2702},
{0x2f93,0x2f93,0x303d},
{0x2f94,0x2f94,0x3012},
{0x2f95,0x2f95,0x309f},
{0x2f96,0x2f96,0x534d},
{0x2f97,0x2f97,0x2207},
{0x2f98,0x2f98,0x2205},
{0x2f99,0x2f99,0x22a0},
{0x2f9a,0x2f9a,0x2296},
{0x2f9b,0x2f9b,0x2298},
{0x2f9c,0x2f9c,0x2295},
{0x2f9d,0x2f9d,0x2297},
{0x2f9e,0x2f9e,0x229e},
{0x2f9f,0x2f9f,0x2295},
{0x2fa0,0x2fa0,0x26a0},
{0x2fa1,0x2fa1,0x25b3},
{0x2fa2,0x2fa2,0x25c0},
{0x2fa3,0x2fa3,0x25b6},
{0x2fa4,0x2fa4,0x21e6},
{0x2fa5,0x2fa5,0x21e8},
{0x2fa6,0x2fa6,0x21e7},
{0x2fa7,0x2fa7,0x21e9},
{0x2fa8,0x2fa8,0x21d0},
{0x2fa9,0x2fa9,0x2194},
{0x2faa,0x2fab,0x2198},
{0x2fac,0x2fad,0x2196},
{0x2fae,0x2fae,0x21cc},
{0x2faf,0x2faf,0x21cb},
{0x2fb0,0x2fb1,0x21c4},
{0x2fb2,0x2fb2,0x2190},
{0x2fb3,0x2fb3,0x2192},
{0x2fb4,0x2fb4,0x2191},
{0x2fb5,0x2fb7,0x2193},
{0x2fb8,0x2fb8,0x2504},
{0x2fb9,0x2fb9,0x2506},
{0x2fba,0x2fba,0x3030},
{0x2fbb,0x2fbb,0x2307},
{0x2fbc,0x2fbc,0x3030},
{0x2fbd,0x2fbd,0x2307},
{0x2fbe,0x2fbe,0x3030},
{0x2fbf,0x2fbf,0x2307},
{0x2fc0,0x2fc0,0x3030},
{0x2fc1,0x2fc1,0x2307},
{0x2fc2,0x2fc2,0x3030},
{0x2fc3,0x2fc3,0x2307},
{0x2fc4,0x2fc4,0x2740},
{0x2fc5,0x2fc5,0x273f},
{0x2fc6,0x2fc6,0x25a1},
{0x2fc7,0x2fc8,0x25a0},
{0x2fc9,0x2fc9,0x25a1},
{0x2fca,0x2fca,0x25a1},
{0x2fcb,0x2fcb,0x25a1},
{0x2fcc,0x2fcc,0x25a1},
{0x2fcd,0x2fcd,0x25ab},
{0x2fce,0x2fce,0x25a0},
{0x2fcf,0x2fcf,0x25aa},
{0x2fd0,0x2fd0,0x271a},
{0x2fd1,0x2fd1,0x271a},
{0x2fd2,0x2fd2,0x25c7},
{0x2fd3,0x2fd4,0x25c6},
{0x2fd5,0x2fd5,0x25c7},
{0x2fd6,0x2fd6,0x25c7},
{0x2fd7,0x2fd7,0x25c7},
{0x2fd8,0x2fd8,0x25c7},
{0x2fd9,0x2fd9,0x25c6},
{0x2fda,0x2fda,0x25c6},
{0x2fdb,0x2fdb,0x25ce},
{0x2fdc,0x2fdc,0x25c9},
{0x2fdd,0x2fdd,0x25cb},
{0x2fde,0x2fde,0x25e6},
{0x2fdf,0x2fdf,0x25cf},
{0x2fe0,0x2fe0,0x2022},
{0x2fe1,0x2fe1,0x2756},
{0x2fe2,0x2fe2,0x2756},
{0x2fe3,0x2fe3,0x2756},
{0x2fe4,0x2fe4,0x2756},
{0x2fe5,0x2fe6,0x3008},
{0x2fe7,0x2fea,0x3008},
{0x2feb,0x2fec,0x300a},
{0x2fed,0x2fed,0x3053},
{0x2fee,0x2fee,0x3053},
{0x2fef,0x2fef,0x30b3},
{0x2ff0,0x2ff0,0x30b3},
{0x2ff1,0x2ff2,0x309d},
{0x2ff3,0x2ffc,0x3041},
{0x2ffd,0x2ffd,0x3095},
{0x2ffe,0x3003,0x304b},
{0x3004,0x3004,0x3096},
{0x3005,0x3007,0x3051},
{0x3008,0x3049,0x3053},
{0x304a,0x304b,0x30fd},
{0x304c,0x304c,0x30fc},
{0x304d,0x3056,0x30a1},
{0x3057,0x3057,0x30f5},
{0x3058,0x305d,0x30ab},
{0x305e,0x305e,0x30f6},
{0x305f,0x3061,0x30b1},
{0x3062,0x30a3,0x30b3},
{0x30a4,0x30a7,0x30f7},
{0x30a8,0x30a9,0x309d},
{0x30aa,0x30b3,0x3041},
{0x30b4,0x30b4,0x3095},
{0x30b5,0x30ba,0x304b},
{0x30bb,0x30bb,0x3096},
{0x30bc,0x30be,0x3051},
{0x30bf,0x3100,0x3053},
{0x3101,0x3102,0x30fd},
{0x3103,0x3103,0x30fc},
{0x3104,0x310d,0x30a1},
{0x310e,0x310e,0x30f5},
{0x310f,0x3114,0x30ab},
{0x3115,0x3115,0x30f6},
{0x3116,0x3118,0x30b1},
{0x3119,0x315a,0x30b3},
{0x315b,0x315e,0x30f7},
{0x315f,0x3160,0xfe45},
{0x3161,0x3161,0x30fb},
{0x3162,0x3162,0xff0a},
{0x3163,0x3163,0x203b},
{0x3164,0x3164,0x25cb},
{0x3165,0x3165,0x25ce},
{0x3166,0x3166,0x25c9},
{0x3167,0x3167,0x25b3},
{0x3168,0x3168,0x25b2},
{0x3169,0x316a,0x30fd},
{0x316b,0x316c,0x309d},
{0x316d,0x316e,0xff08},
{0x316f,0x3170,0x3014},
{0x3171,0x3172,0xff08},
{0x3173,0x3174,0x3014},
{0x3175,0x317e,0x30},
{0x317f,0x3189,0x3041},
{0x318a,0x318a,0x3095},
{0x318b,0x3190,0x304c},
{0x3191,0x3191,0x3096},
{0x3192,0x31d4,0x3052},
{0x31d5,0x31d5,0x3041},
{0x31d6,0x31d6,0x3043},
{0x31d7,0x31d7,0x3045},
{0x31d8,0x31d8,0x3047},
{0x31d9,0x31d9,0x3049},
{0x31da,0x31da,0x304b},
{0x31db,0x31db,0x3051},
{0x31dc,0x31dc,0x3063},
{0x31dd,0x31dd,0x3083},
{0x31de,0x31de,0x3085},
{0x31df,0x31df,0x3087},
{0x31e0,0x31e0,0x308e},
{0x31e1,0x31eb,0x30a1},
{0x31ec,0x31ec,0x30f5},
{0x31ed,0x31f2,0x30ac},
{0x31f3,0x31f3,0x30f6},
{0x31f4,0x3236,0x30b2},
{0x3237,0x3237,0x30a1},
{0x3238,0x3238,0x30a3},
{0x3239,0x3239,0x30a5},
{0x323a,0x323a,0x30a7},
{0x323b,0x323b,0x30a9},
{0x323c,0x323d,0x30f5},
{0x323e,0x323e,0x30c3},
{0x323f,0x323f,0x30e3},
{0x3240,0x3240,0x30e5},
{0x3241,0x3241,0x30e7},
{0x3242,0x3242,0x30ee},
{0x3243,0x3243,0x30fc},
{0x3244,0x3244,0x30fc},
{0x3245,0x3245,0x6ce8},
{0x3246,0x3246,0x20ac},
{0x3247,0x3247,0x2126},
{0x3248,0x3249,0x2032},
{0x324a,0x324a,0xfb00},
{0x324b,0x324c,0xfb03},
{0x324d,0x324d,0x101},
{0x324e,0x324e,0x12b},
{0x324f,0x324f,0x16b},
{0x3250,0x3250,0x113},
{0x3251,0x3251,0x14d},
{0x3252,0x3252,0x100},
{0x3253,0x3253,0x12a},
{0x3254,0x3254,0x16a},
{0x3255,0x3255,0x112},
{0x3256,0x3256,0x14c},
{0x3257,0x325a,0x215b},
{0x325b,0x325c,0x2153},
{0x325d,0x325d,0x2070},
{0x325e,0x3263,0x2074},
{0x3264,0x326d,0x2080},
{0x326e,0x326e,0x1cd},
{0x326f,0x326f,0x11a},
{0x3271,0x3271,0x1ebc},
{0x3272,0x3272,0x1cf},
{0x3274,0x3274,0x128},
{0x3275,0x3275,0x1d1},
{0x3277,0x3277,0x1d3},
{0x3278,0x3278,0x16e},
{0x3279,0x3279,0x168},
{0x327a,0x327a,0x1ce},
{0x327b,0x327b,0x11b},
{0x327d,0x327d,0x1ebd},
{0x327e,0x327e,0x1d0},
{0x3280,0x3280,0x129},
{0x3281,0x3281,0x1d2},
{0x3283,0x3283,0x1d4},
{0x3284,0x3284,0x16f},
{0x3285,0x3285,0x169},
{0x3286,0x3286,0x251},
{0x3287,0x3287,0x251},
{0x3288,0x3288,0x251},
{0x3289,0x3289,0x1fd},
{0x328a,0x328a,0xe6},
{0x328b,0x328b,0x254},
{0x328c,0x328c,0x254},
{0x328d,0x328d,0x254},
{0x328e,0x328e,0x259},
{0x328f,0x328f,0x259},
{0x3290,0x3291,0x259},
{0x3292,0x3292,0x25a},
{0x3293,0x3294,0x25a},
{0x3295,0x3295,0x25b},
{0x3296,0x3296,0x25b},
{0x3297,0x3297,0x6a},
{0x3298,0x3298,0x14b},
{0x3299,0x3299,0x275},
{0x329a,0x329a,0x28c},
{0x329b,0x329b,0x28c},
{0x329c,0x329c,0x28c},
{0x329d,0x329d,0x292},
{0x329e,0x329e,0x283},
{0x329f,0x329f,0x2d0},
{0x32a0,0x32db,0x20},
{0x32dc,0x32dc,0xa5},
{0x32dd,0x32fb,0x5d},
{0x32fc,0x32fc,0xa6},
{0x32fd,0x32fd,0x7d},
{0x32fe,0x32fe,0x303},
{0x32ff,0x32ff,0x2019},
{0x3300,0x3300,0x5c},
{0x3301,0x3301,0x2018},
{0x3302,0x3302,0x7c},
{0x3303,0x3303,0x7e},
{0x3304,0x3306,0xa1},
{0x3307,0x3307,0x2044},
{0x3308,0x3308,0x192},
{0x3309,0x3309,0xa7},
{0x330a,0x330a,0xa4},
{0x330b,0x330b,0x201c},
{0x330c,0x330c,0xab},
{0x330d,0x330e,0x2039},
{0x330f,0x3310,0xfb01},
{0x3311,0x3311,0x2012},
{0x3312,0x3313,0x2020},
{0x3314,0x3314,0xb7},
{0x3315,0x3315,0xb6},
{0x3316,0x3316,0x2022},
{0x3317,0x3317,0x201a},
{0x3318,0x3318,0x201e},
{0x3319,0x3319,0x201d},
{0x331a,0x331a,0xbb},
{0x331b,0x331b,0x2026},
{0x331c,0x331c,0x2030},
{0x331d,0x331d,0xbf},
{0x331e,0x331f,0x301},
{0x3320,0x3320,0xaf},
{0x3321,0x3323,0x306},
{0x3324,0x3324,0x30a},
{0x3325,0x3325,0xb8},
{0x3326,0x3326,0x30b},
{0x3327,0x3327,0x328},
{0x3328,0x3328,0x30c},
{0x3329,0x3329,0x336},
{0x332a,0x332a,0xc6},
{0x332b,0x332b,0xaa},
{0x332c,0x332c,0x141},
{0x332d,0x332d,0xd8},
{0x332e,0x332e,0x152},
{0x332f,0x332f,0xba},
{0x3330,0x3330,0xe6},
{0x3331,0x3331,0x131},
{0x3332,0x3332,0x142},
{0x3333,0x3333,0xf8},
{0x3334,0x3334,0x153},
{0x3335,0x3335,0xdf},
{0x3336,0x3336,0x2d},
{0x3337,0x3337,0xa9},
{0x3338,0x3338,0xac},
{0x3339,0x3339,0xae},
{0x333a,0x333d,0xb0},
{0x333e,0x333e,0xb5},
{0x333f,0x333f,0xb9},
{0x3340,0x3342,0xbc},
{0x3343,0x3348,0xc0},
{0x3349,0x3359,0xc7},
{0x335a,0x335f,0xd9},
{0x3360,0x3365,0xe0},
{0x3366,0x3376,0xe7},
{0x3377,0x337d,0xf9},
{0x337e,0x337e,0x160},
{0x337f,0x337f,0x178},
{0x3380,0x3380,0x17d},
{0x3381,0x3381,0x305},
{0x3382,0x3382,0x161},
{0x3383,0x3383,0x2122},
{0x3384,0x3384,0x17e},
{0x3385,0x3385,0x30},
{0x3386,0x3386,0x20ac},
{0x3387,0x3387,0x2126},
{0x3388,0x3389,0x2032},
{0x338a,0x338a,0xfb00},
{0x338b,0x338c,0xfb03},
{0x338d,0x338d,0x101},
{0x338e,0x338e,0x12b},
{0x338f,0x338f,0x16b},
{0x3390,0x3390,0x113},
{0x3391,0x3391,0x14d},
{0x3392,0x3392,0x100},
{0x3393,0x3393,0x12a},
{0x3394,0x3394,0x16a},
{0x3395,0x3395,0x112},
{0x3396,0x3396,0x14c},
{0x3397,0x339a,0x215b},
{0x339b,0x339c,0x2153},
{0x339d,0x339d,0x2070},
{0x339e,0x33a3,0x2074},
{0x33a4,0x33ad,0x2080},
{0x33ae,0x33ae,0x1cd},
{0x33af,0x33af,0x11a},
{0x33b1,0x33b1,0x1ebc},
{0x33b2,0x33b2,0x1cf},
{0x33b4,0x33b4,0x128},
{0x33b5,0x33b5,0x1d1},
{0x33b7,0x33b7,0x1d3},
{0x33b8,0x33b8,0x16e},
{0x33b9,0x33b9,0x168},
{0x33ba,0x33ba,0x1ce},
{0x33bb,0x33bb,0x11b},
{0x33bd,0x33bd,0x1ebd},
{0x33be,0x33be,0x1d0},
{0x33c0,0x33c0,0x129},
{0x33c1,0x33c1,0x1d2},
{0x33c3,0x33c3,0x1d4},
{0x33c4,0x33c4,0x16f},
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{0x33c6,0x33cf,0x30},
{0x33d0,0x33d0,0x336},
{0x33d1,0x33d1,0x2d},
{0x33d2,0x33d2,0x3d},
{0x33d3,0x33d3,0x2c},
{0x33d4,0x33d5,0x28},
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{0x33ee,0x33ee,0xb7},
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{0x3410,0x3410,0xfa3e},
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{0x341d,0x341d,0x64ca},
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{0x3420,0x3420,0xf970},
{0x3421,0x3421,0xfa4d},
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{0x3424,0x3424,0xfa4c},
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{0x3430,0x3430,0xfa31},
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{0x3432,0x3432,0x5de2},
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{0x3434,0x3434,0xfa65},
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{0x3438,0x3438,0x5fb5},
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{0x343c,0x343c,0x9b2d},
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{0x3441,0x3441,0x665a},
{0x3442,0x3442,0xfa35},
{0x3443,0x3443,0xfa4b},
{0x3444,0x3444,0xfa64},
{0x3445,0x3445,0xfa41},
{0x3446,0x3446,0xfa30},
{0x3447,0x3447,0x4f75},
{0x3448,0x3448,0xfa39},
{0x3449,0x3449,0xfa33},
{0x344a,0x344a,0x6b65},
{0x344b,0x344b,0xfa3a},
{0x344c,0x344c,0x6bcf},
{0x344d,0x344d,0xfa32},
{0x344e,0x344e,0x623e},
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{0x3450,0x3450,0xf91d},
{0x3451,0x3451,0xf9dc},
{0x3452,0x3452,0xf936},
{0x3453,0x3453,0x6dda},
{0x3454,0x3454,0xf9d0},
{0x3455,0x3455,0x66c6},
{0x3456,0x3456,0x6b77},
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{0x3458,0x3458,0x934a},
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{0x345a,0x345a,0x9304},
{0x345b,0x345b,0x6982},
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{0x345d,0x345d,0x634c},
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{0x3461,0x3461,0x5049},
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{0x3464,0x3464,0x53a9},
{0x3465,0x3465,0x990c},
{0x3466,0x3466,0x885b},
{0x3467,0x3467,0x5ef6},
{0x3468,0x3468,0x6cbf},
{0x3469,0x3469,0x925b},
{0x346a,0x346a,0x7fc1},
{0x346b,0x346b,0x82bd},
{0x346c,0x346c,0x96c5},
{0x346d,0x346d,0x5bb3},
{0x346e,0x346e,0x6168},
{0x346f,0x346f,0x6982},
{0x3470,0x3470,0x6bbb},
{0x3471,0x3471,0x6562},
{0x3472,0x3472,0x8cab},
{0x3473,0x3473,0x5dcc},
{0x3474,0x3474,0x9811},
{0x3475,0x3475,0x5e30},
{0x3476,0x3476,0x8ecc},
{0x3477,0x3477,0x7aae},
{0x3478,0x3478,0x5747},
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{0x347a,0x347a,0x7a74},
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{0x3487,0x3487,0x964d},
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{0x348a,0x348a,0x4f7f},
{0x348b,0x348b,0x53f2},
{0x348c,0x348c,0x59c9},
{0x348d,0x348d,0x8b1d},
{0x348e,0x348e,0x90aa},
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{0x34a9,0x34a9,0x5ead},
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{0x34b8,0x34b8,0x8ca7},
{0x34b9,0x34b9,0x7236},
{0x34ba,0x34ba,0x847a},
{0x34bb,0x34bb,0x5206},
{0x34bc,0x34bc,0x5674},
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{0x34be,0x34be,0x7c89},
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{0x34c1,0x34c1,0x853d},
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{0x34c4,0x34c4,0x76c6},
{0x34c5,0x34c5,0x685d},
{0x34c6,0x34c6,0x8108},
{0x34c7,0x34c7,0x8036},
{0x34c8,0x34c8,0x7ffc},
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{0x34ca,0x34ca,0x96a3},
{0x34cb,0x34cb,0x9e9f},
{0x34cc,0x34cc,0x9e97},
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{0x34d2,0x34d2,0x51db},
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{0x34d5,0x34d5,0x96d9},
{0x34d6,0x34d6,0x55a9},
{0x34d7,0x34d7,0x56c1},
{0x34d8,0x34d8,0x570d},
{0x34d9,0x34d9,0x58ab},
{0x34da,0x34da,0x59da},
{0x34db,0x34db,0x5a36},
{0x34dc,0x34dc,0x5abe},
{0x34dd,0x34dd,0x5d4e},
{0x34de,0x34de,0x5d87},
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{0x34f3,0x34f3,0x6a90},
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{0x3510,0x3510,0x8076},
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{0x3513,0x3513,0x81b5},
{0x3514,0x3514,0x81cd},
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{0x40f1,0x40f1,0x253},
{0x40f2,0x40f2,0x257},
{0x40f3,0x40f3,0x284},
{0x40f4,0x40f4,0x260},
{0x40f5,0x40f5,0x193},
{0x40f6,0x40f6,0x268},
{0x40f7,0x40f7,0x289},
{0x40f8,0x40f8,0x258},
{0x40f9,0x40f9,0x25c},
{0x40fa,0x40fa,0x25e},
{0x40fb,0x40fb,0x250},
{0x40fc,0x40fc,0x26f},
{0x40fd,0x40fd,0x28a},
{0x40fe,0x40fe,0x264},
{0x40ff,0x40ff,0x252},
{0x4100,0x4100,0x28d},
{0x4101,0x4101,0x265},
{0x4102,0x4102,0x2a2},
{0x4103,0x4103,0x2a1},
{0x4104,0x4104,0x255},
{0x4105,0x4105,0x291},
{0x4106,0x4106,0x27a},
{0x4107,0x4107,0x267},
{0x4108,0x4108,0x361},
{0x4109,0x4109,0x2c8},
{0x410a,0x410a,0x2cc},
{0x410b,0x410b,0x2d1},
{0x410c,0x410c,0x203f},
{0x410d,0x410d,0x30f},
{0x410e,0x4112,0x2e5},
{0x4115,0x4115,0x325},
{0x4116,0x4116,0x32c},
{0x4117,0x4117,0x339},
{0x4118,0x4118,0x31c},
{0x4119,0x411a,0x31f},
{0x411b,0x411b,0x33d},
{0x411c,0x411c,0x329},
{0x411d,0x411d,0x32f},
{0x411e,0x411e,0x2de},
{0x411f,0x411f,0x324},
{0x4120,0x4120,0x330},
{0x4121,0x4121,0x33c},
{0x4122,0x4122,0x334},
{0x4123,0x4124,0x31d},
{0x4125,0x4126,0x318},
{0x4127,0x4127,0x32a},
{0x4128,0x4129,0x33a},
{0x412a,0x412a,0x31a},
{0x412b,0x412b,0x222e},
{0x412c,0x412c,0x221f},
{0x412d,0x412d,0x22bf},
{0x412e,0x412f,0x262},
{0x4130,0x4130,0x26a},
{0x4131,0x4131,0x274},
{0x4132,0x4132,0x276},
{0x4133,0x4133,0x278},
{0x4134,0x4134,0x280},
{0x4135,0x4135,0x28f},
{0x4136,0x4136,0x299},
{0x4137,0x4137,0x29c},
{0x4138,0x4138,0x29f},
{0x4139,0x4139,0x2b0},
{0x413a,0x413a,0x2b2},
{0x413b,0x413b,0x2b7},
{0x413c,0x413c,0x2c0},
{0x413d,0x413e,0x2e0},
{0x413f,0x413f,0x220a},
{0x4140,0x4140,0x2211},
{0x4141,0x4141,0x222d},
{0x4142,0x4143,0x2272},
{0x4144,0x4144,0x2298},
{0x4145,0x4145,0x229e},
{0x4146,0x4146,0x22a0},
{0x4147,0x4147,0x6e},
{0x4148,0x4148,0x3b2},
{0x4149,0x4149,0x3b8},
{0x414a,0x414a,0x3c7},
{0x414b,0x414b,0x2127},
{0x414c,0x414c,0x30a0},
{0x414d,0x414d,0x2155},
{0x414e,0x414f,0x1e3e},
{0x4150,0x4151,0x1f8},
{0x4152,0x4152,0x1d6},
{0x4153,0x4153,0x1d8},
{0x4154,0x4154,0x1da},
{0x4155,0x4155,0x1dc},
{0x4156,0x4156,0x104},
{0x4157,0x4157,0x13d},
{0x4158,0x4158,0x15a},
{0x4159,0x4159,0x15e},
{0x415a,0x415a,0x164},
{0x415b,0x415b,0x179},
{0x415c,0x415c,0x17b},
{0x415d,0x415d,0x105},
{0x415e,0x415e,0x13e},
{0x415f,0x415f,0x15b},
{0x4160,0x4160,0x15f},
{0x4161,0x4161,0x165},
{0x4162,0x4162,0x17a},
{0x4163,0x4163,0x17c},
{0x4164,0x4164,0x154},
{0x4165,0x4165,0x102},
{0x4166,0x4166,0x139},
{0x4167,0x4167,0x106},
{0x4168,0x4168,0x10c},
{0x4169,0x4169,0x118},
{0x416a,0x416a,0x10e},
{0x416b,0x416b,0x143},
{0x416c,0x416c,0x147},
{0x416d,0x416d,0x150},
{0x416e,0x416e,0x158},
{0x416f,0x416f,0x170},
{0x4170,0x4170,0x162},
{0x4171,0x4171,0x155},
{0x4172,0x4172,0x103},
{0x4173,0x4173,0x13a},
{0x4174,0x4174,0x107},
{0x4175,0x4175,0x10d},
{0x4176,0x4176,0x119},
{0x4177,0x4177,0x10f},
{0x4178,0x4178,0x111},
{0x4179,0x4179,0x144},
{0x417a,0x417a,0x148},
{0x417b,0x417b,0x151},
{0x417c,0x417c,0x159},
{0x417d,0x417d,0x171},
{0x417e,0x417e,0x163},
{0x417f,0x417f,0x108},
{0x4180,0x4180,0x11c},
{0x4181,0x4181,0x124},
{0x4182,0x4182,0x134},
{0x4183,0x4183,0x15c},
{0x4184,0x4184,0x16c},
{0x4185,0x4185,0x109},
{0x4186,0x4186,0x11d},
{0x4187,0x4187,0x125},
{0x4188,0x4188,0x135},
{0x4189,0x4189,0x15d},
{0x418a,0x418a,0x16d},
{0x418b,0x418b,0x4f48},
{0x418c,0x418c,0x4f5f},
{0x418d,0x418d,0x4f6a},
{0x418e,0x418e,0x4f6c},
{0x418f,0x418f,0x500e},
{0x4190,0x4190,0x5018},
{0x4191,0x4191,0x5041},
{0x4192,0x4192,0x50f2},
{0x4193,0x4193,0x50d0},
{0x4194,0x4194,0x5106},
{0x4195,0x4195,0x5103},
{0x4196,0x4196,0x5135},
{0x4197,0x4197,0x5155},
{0x4198,0x4198,0x5157},
{0x4199,0x4199,0x34b5},
{0x419a,0x419a,0x51ca},
{0x419b,0x419b,0x51e2},
{0x419c,0x419c,0x5257},
{0x419d,0x419d,0x52cc},
{0x419e,0x419e,0x52d6},
{0x419f,0x419f,0x52fb},
{0x41a0,0x41a0,0x531c},
{0x41a1,0x41a1,0x5363},
{0x41a2,0x41a2,0x539d},
{0x41a3,0x41a3,0x5412},
{0x41a4,0x41a4,0x547f},
{0x41a5,0x41a5,0x5488},
{0x41a6,0x41a6,0x5550},
{0x41a7,0x41a7,0x5581},
{0x41a8,0x41a8,0x55ad},
{0x41a9,0x41a9,0x55ce},
{0x41aa,0x41aa,0x563b},
{0x41ab,0x41ab,0x569e},
{0x41ac,0x41ac,0x56a9},
{0x41ad,0x41ad,0x56b3},
{0x41ae,0x41ae,0x5777},
{0x41af,0x41af,0x577c},
{0x41b1,0x41b1,0x57cf},
{0x41b2,0x41b2,0x57e4},
{0x41b3,0x41b3,0x5864},
{0x41b4,0x41b4,0x5889},
{0x41b6,0x41b6,0x58d2},
{0x41b7,0x41b7,0x58e0},
{0x41b8,0x41b8,0x8641},
{0x41b9,0x41b9,0x598b},
{0x41ba,0x41ba,0x5992},
{0x41bb,0x41bb,0x59c3},
{0x41bc,0x41bc,0x5a13},
{0x41bd,0x41bd,0x5a67},
{0x41be,0x41be,0x5a77},
{0x41bf,0x41bf,0x5a84},
{0x41c0,0x41c0,0x5ac4},
{0x41c2,0x41c2,0x5b7d},
{0x41c3,0x41c3,0x5b93},
{0x41c4,0x41c4,0x5c12},
{0x41c5,0x41c5,0xfa3c},
{0x41c7,0x41c7,0x5c7a},
{0x41c8,0x41c8,0x5c8f},
{0x41c9,0x41c9,0x5c9f},
{0x41ca,0x41ca,0x5ca3},
{0x41cb,0x41cb,0x5caa},
{0x41cc,0x41cc,0x5cd0},
{0x41ce,0x41ce,0x5d0d},
{0x41cf,0x41cf,0x5d47},
{0x41d0,0x41d0,0x5d81},
{0x41d1,0x41d1,0x5da4},
{0x41d2,0x41d2,0x5da7},
{0x41d3,0x41d3,0x5dcb},
{0x41d4,0x41d4,0x5e5e},
{0x41d5,0x41d5,0x5ef9},
{0x41d6,0x41d6,0x5f00},
{0x41d7,0x41d7,0x5f02},
{0x41d8,0x41d8,0x5f23},
{0x41d9,0x41d9,0x5f3d},
{0x41da,0x41da,0x5f54},
{0x41db,0x41db,0x5f7d},
{0x41dc,0x41dc,0x600d},
{0x41dd,0x41dd,0x6014},
{0x41de,0x41de,0x6018},
{0x41df,0x41df,0x6035},
{0x41e0,0x41e0,0x6047},
{0x41e1,0x41e1,0x609d},
{0x41e2,0x41e2,0x60d4},
{0x41e3,0x41e3,0x60dd},
{0x41e4,0x41e4,0x612b},
{0x41e5,0x41e5,0x61bc},
{0x41e6,0x41e6,0x61b9},
{0x41e7,0x41e7,0x6222},
{0x41e8,0x41e8,0x625a},
{0x41e9,0x41e9,0x626f},
{0x41ea,0x41ea,0x62d6},
{0x41eb,0x41eb,0x637c},
{0x41ec,0x41ec,0x63e5},
{0x41ed,0x41ed,0x6479},
{0x41ee,0x41ee,0x64c4},
{0x41ef,0x41ef,0x64d0},
{0x41f0,0x41f0,0x6529},
{0x41f1,0x41f1,0x659d},
{0x41f2,0x41f2,0x663a},
{0x41f3,0x41f3,0x6622},
{0x41f4,0x41f4,0x662b},
{0x41f5,0x41f5,0x6630},
{0x41f6,0x41f6,0x6633},
{0x41f7,0x41f7,0x6648},
{0x41f9,0x41fa,0x6677},
{0x41fb,0x41fb,0x668d},
{0x41fc,0x41fc,0x66bb},
{0x41fd,0x41fd,0x66db},
{0x41fe,0x41fe,0x66e8},
{0x41ff,0x41ff,0x6747},
{0x4200,0x4200,0x6781},
{0x4201,0x4201,0x6793},
{0x4202,0x4202,0x6798},
{0x4203,0x4203,0x679b},
{0x4204,0x4204,0x67fc},
{0x4205,0x4205,0x681d},
{0x4206,0x4206,0x68a3},
{0x4207,0x4207,0x690a},
{0x4208,0x4208,0x6949},
{0x420a,0x420a,0x6942},
{0x420b,0x420b,0x6964},
{0x420c,0x420c,0x69a5},
{0x420d,0x420d,0x69cf},
{0x420e,0x420e,0x3bb6},
{0x420f,0x420f,0x3bc3},
{0x4210,0x4210,0x69e9},
{0x4211,0x4211,0x69f5},
{0x4213,0x4213,0x6a3b},
{0x4215,0x4215,0x6a94},
{0x4216,0x4216,0x6aa5},
{0x4217,0x4217,0x3c0f},
{0x4218,0x4218,0x6b1b},
{0x4219,0x4219,0x6b2c},
{0x421a,0x421a,0x6b67},
{0x421b,0x421b,0x6ba9},
{0x421c,0x421c,0x6bad},
{0x421d,0x421d,0x6bd7},
{0x421e,0x421e,0x6bff},
{0x421f,0x421f,0x6c05},
{0x4220,0x4220,0x6c74},
{0x4221,0x4221,0x6c98},
{0x4222,0x4222,0x6cfb},
{0x4223,0x4223,0x6cc6},
{0x4224,0x4224,0x6d31},
{0x4225,0x4225,0x6d39},
{0x4226,0x4226,0x6d3f},
{0x4227,0x4227,0x6d58},
{0x4228,0x4228,0x6d94},
{0x4229,0x4229,0x6daa},
{0x422a,0x422a,0x6ddb},
{0x422b,0x422b,0x6ddd},
{0x422c,0x422c,0x6e44},
{0x422d,0x422d,0x6e5e},
{0x422e,0x422e,0x6eb1},
{0x422f,0x422f,0x6ec1},
{0x4230,0x4230,0x6f10},
{0x4231,0x4231,0x6f59},
{0x4232,0x4232,0x6f61},
{0x4233,0x4233,0x6f7e},
{0x4234,0x4234,0x6f8c},
{0x4235,0x4235,0x6fa0},
{0x4236,0x4236,0x6fbc},
{0x4237,0x4237,0x6fc7},
{0x4238,0x4238,0x6fca},
{0x4239,0x4239,0x6ff0},
{0x423a,0x423a,0x704e},
{0x423b,0x423b,0x7075},
{0x423c,0x423c,0x70a4},
{0x423d,0x423d,0x70e4},
{0x423e,0x423e,0x712b},
{0x423f,0x423f,0x711e},
{0x4240,0x4240,0x712e},
{0x4241,0x4241,0x7151},
{0x4242,0x4242,0x7168},
{0x4243,0x4243,0x7185},
{0x4244,0x4244,0x7187},
{0x4245,0x4245,0x71ba},
{0x4246,0x4246,0x71c4},
{0x4247,0x4247,0x7215},
{0x4248,0x4248,0x3e3f},
{0x4249,0x4249,0x729b},
{0x424b,0x424b,0x7327},
{0x424c,0x424c,0x7350},
{0x424d,0x424d,0x7366},
{0x424e,0x424e,0x73a2},
{0x424f,0x424f,0x742b},
{0x4250,0x4250,0x7446},
{0x4251,0x4251,0x7462},
{0x4252,0x4252,0x746d},
{0x4253,0x4253,0x74a6},
{0x4254,0x4254,0x74a9},
{0x4255,0x4255,0x74c9},
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{0x4257,0x4257,0x7517},
{0x4258,0x4258,0x3f72},
{0x4259,0x4259,0x75ce},
{0x425a,0x425a,0x7602},
{0x425b,0x425b,0x7608},
{0x425c,0x425c,0x7664},
{0x425d,0x425d,0x7681},
{0x425e,0x425e,0x769d},
{0x425f,0x425f,0x76aa},
{0x4260,0x4260,0x76b6},
{0x4261,0x4261,0x76ce},
{0x4262,0x4262,0x76d4},
{0x4263,0x4263,0x76e6},
{0x4264,0x4264,0x76f1},
{0x4265,0x4265,0x770a},
{0x4266,0x4266,0x7719},
{0x4267,0x4268,0x774d},
{0x4269,0x4269,0x777a},
{0x426a,0x426a,0x7780},
{0x426b,0x426b,0x7794},
{0x426c,0x426c,0x77e0},
{0x426e,0x426e,0x7843},
{0x426f,0x426f,0x786e},
{0x4270,0x4270,0x78b0},
{0x4272,0x4272,0x78ad},
{0x4273,0x4273,0x7900},
{0x4274,0x4274,0x791c},
{0x4275,0x4275,0x792e},
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{0x4277,0x4277,0x7946},
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{0x4279,0x4279,0x79c8},
{0x427b,0x427b,0x79d4},
{0x427c,0x427c,0x79de},
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{0x427e,0x427e,0x79ed},
{0x427f,0x427f,0x7a85},
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{0x4282,0x4282,0x7afd},
{0x4283,0x4283,0x7b12},
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{0x4285,0x4285,0x7b3b},
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{0x4288,0x4288,0x7c33},
{0x428a,0x428a,0x7c6d},
{0x428b,0x428b,0x7c79},
{0x428c,0x428c,0x7c8f},
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{0x428f,0x428f,0x7cd5},
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{0x4295,0x4295,0x7e28},
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{0x4297,0x4297,0x7fdb},
{0x4298,0x4298,0x8035},
{0x4299,0x4299,0x8037},
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{0x429c,0x429c,0x80f3},
{0x429d,0x429d,0x8160},
{0x429e,0x429f,0x8167},
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{0x42a1,0x42a1,0x81bb},
{0x42a2,0x42a2,0x81ca},
{0x42a3,0x42a3,0x81d7},
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{0x42a5,0x42a5,0x8260},
{0x42a6,0x42a6,0x8274},
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{0x42a9,0x42aa,0x82a3},
{0x42ab,0x42ab,0x82a9},
{0x42ac,0x42ac,0x82bf},
{0x42ad,0x42ad,0x82d5},
{0x42ae,0x42ae,0x82fd},
{0x42af,0x42af,0x8300},
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{0x42b2,0x42b2,0x833a},
{0x42b3,0x42b3,0x8347},
{0x42b4,0x42b4,0x837d},
{0x42b5,0x42b5,0x83a7},
{0x42b6,0x42b6,0x83cf},
{0x42b7,0x42b7,0x83d1},
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{0x42bb,0x42bb,0x845f},
{0x42bc,0x42bc,0x8470},
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{0x42be,0x42be,0x8485},
{0x42bf,0x42bf,0x849e},
{0x42c0,0x42c0,0x84ba},
{0x42c2,0x42c2,0x8532},
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{0x42ce,0x42ce,0x8610},
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{0x42dc,0x42dc,0x88ce},
{0x42de,0x42de,0x8932},
{0x42df,0x42df,0x8939},
{0x42e0,0x42e0,0x8940},
{0x42e1,0x42e1,0x8994},
{0x42e2,0x42e2,0x89f6},
{0x42e3,0x42e3,0x8a47},
{0x42e4,0x42e4,0x8a5d},
{0x42e5,0x42e5,0x8a61},
{0x42e6,0x42e6,0x8a75},
{0x42e7,0x42e7,0x8ad0},
{0x42e8,0x42e8,0x8b46},
{0x42e9,0x42e9,0x8b59},
{0x42ea,0x42ea,0x8b69},
{0x42eb,0x42eb,0x8b9d},
{0x42ec,0x42ec,0x8c49},
{0x42ed,0x42ed,0x8c68},
{0x42ee,0x42ee,0x8daf},
{0x42ef,0x42ef,0x8dd1},
{0x42f0,0x42f0,0x8dd7},
{0x42f1,0x42f1,0x8e23},
{0x42f2,0x42f2,0x8e3d},
{0x42f3,0x42f3,0x8e7b},
{0x42f5,0x42f5,0x4844},
{0x42f6,0x42f6,0x8efa},
{0x42f7,0x42f7,0x8f1e},
{0x42f8,0x42f8,0x8f2d},
{0x42f9,0x42f9,0x8f54},
{0x42fb,0x42fb,0x8fe8},
{0x42fc,0x42fc,0x8fee},
{0x42fd,0x42fd,0x9008},
{0x42fe,0x42fe,0x902d},
{0x42ff,0x42ff,0x9097},
{0x4300,0x4300,0x90b3},
{0x4301,0x4301,0x90be},
{0x4302,0x4303,0x90c4},
{0x4304,0x4304,0x90c7},
{0x4305,0x4305,0x90ef},
{0x4306,0x4306,0x9114},
{0x4307,0x4307,0x9116},
{0x4308,0x4309,0x9122},
{0x430a,0x430a,0x912f},
{0x430b,0x430b,0x9134},
{0x430c,0x430c,0x9183},
{0x430d,0x430d,0x91f1},
{0x430e,0x430e,0x9349},
{0x430f,0x4310,0x9364},
{0x4311,0x4311,0x93a3},
{0x4312,0x4312,0x93df},
{0x4313,0x4313,0x9404},
{0x4314,0x4314,0x9433},
{0x4315,0x4315,0x944a},
{0x4316,0x4316,0x9463},
{0x4317,0x4317,0x9471},
{0x4318,0x4318,0x958e},
{0x4319,0x4319,0x959f},
{0x431a,0x431a,0x95ac},
{0x431b,0x431b,0x95b6},
{0x431c,0x431c,0x95cb},
{0x431d,0x431d,0x95d0},
{0x431e,0x431e,0x95d3},
{0x431f,0x431f,0x49b0},
{0x4320,0x4320,0x95de},
{0x4321,0x4321,0x96a5},
{0x4322,0x4322,0x96ef},
{0x4323,0x4323,0x974e},
{0x4324,0x4324,0x9795},
{0x4325,0x4325,0x97ae},
{0x4326,0x4326,0x97ba},
{0x4327,0x4327,0x97c1},
{0x4328,0x4328,0x97c9},
{0x4329,0x4329,0x97db},
{0x432a,0x432a,0x9856},
{0x432b,0x432b,0x98e7},
{0x432c,0x432c,0x9958},
{0x432d,0x432d,0x9a03},
{0x432e,0x432e,0x9ac1},
{0x432f,0x432f,0x9ac3},
{0x4330,0x4330,0x9ace},
{0x4331,0x4331,0x9ad6},
{0x4332,0x4332,0x9b02},
{0x4333,0x4333,0x9b08},
{0x4334,0x4334,0x4c17},
{0x4335,0x4335,0x9b2d},
{0x4336,0x4336,0x9b5e},
{0x4337,0x4337,0x9b66},
{0x4338,0x4338,0x9b84},
{0x4339,0x4339,0x9b8a},
{0x433a,0x433a,0x9b9e},
{0x433b,0x433b,0x9bce},
{0x433c,0x433c,0x9be5},
{0x433d,0x433d,0x9bf8},
{0x433e,0x433e,0x9c23},
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{0x4342,0x4343,0x9d1d},
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{0x4345,0x4345,0x9d52},
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{0x4347,0x4347,0x9d96},
{0x4348,0x4348,0x9dc0},
{0x4349,0x4349,0x9dac},
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{0x434c,0x434c,0x9de7},
{0x434d,0x434d,0x9e07},
{0x434e,0x434e,0x9e9e},
{0x434f,0x434f,0x9eaf},
{0x4350,0x4350,0x9f97},
{0x4352,0x4352,0x4e02},
{0x4353,0x4353,0x4e0f},
{0x4354,0x4354,0x4e12},
{0x4355,0x4355,0x4e29},
{0x4356,0x4356,0x4e2e},
{0x4357,0x4357,0x4e47},
{0x4359,0x4359,0x4e51},
{0x435a,0x435a,0x3406},
{0x435c,0x435c,0x4e69},
{0x435d,0x435d,0x4e9d},
{0x435e,0x435e,0x342c},
{0x435f,0x435f,0x4ebc},
{0x4360,0x4360,0x4ec3},
{0x4361,0x4361,0x4ec8},
{0x4362,0x4362,0x4eeb},
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{0x4370,0x4370,0x4fe6},
{0x4371,0x4371,0x4fb2},
{0x4372,0x4372,0x4fc5},
{0x4373,0x4373,0x4fcb},
{0x4374,0x4374,0x4fd2},
{0x4375,0x4375,0x346a},
{0x4376,0x4376,0x4ff2},
{0x4377,0x4377,0x5013},
{0x4378,0x4378,0x501c},
{0x4379,0x4379,0x504e},
{0x437a,0x437a,0x5053},
{0x437b,0x437b,0x5063},
{0x437c,0x437c,0x50a3},
{0x437d,0x437d,0x5088},
{0x437e,0x437f,0x5092},
{0x4380,0x4380,0x5095},
{0x4381,0x4381,0x50aa},
{0x4383,0x4383,0x50b1},
{0x4384,0x4385,0x50ba},
{0x4386,0x4386,0x50c4},
{0x4387,0x4387,0x50c7},
{0x4388,0x4388,0x50f3},
{0x438a,0x438a,0x50ce},
{0x438c,0x438c,0x50d4},
{0x438d,0x438d,0x50e1},
{0x438e,0x438e,0x3492},
{0x4390,0x4390,0x5117},
{0x4392,0x4392,0x5160},
{0x4394,0x4394,0x5173},
{0x4395,0x4395,0x5183},
{0x4396,0x4396,0x518b},
{0x4397,0x4397,0x34bc},
{0x4398,0x4398,0x5198},
{0x4399,0x4399,0x51a3},
{0x439a,0x439a,0x51ad},
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{0x439d,0x439d,0x51f3},
{0x439e,0x439e,0x5212},
{0x439f,0x439f,0x5216},
{0x43a1,0x43a1,0x5255},
{0x43a2,0x43a2,0x525c},
{0x43a3,0x43a3,0x526c},
{0x43a4,0x43a4,0x5277},
{0x43a5,0x43a5,0x5284},
{0x43a6,0x43a6,0x5282},
{0x43a8,0x43a8,0x5298},
{0x43aa,0x43aa,0x52a4},
{0x43ab,0x43ac,0x52ba},
{0x43ad,0x43ad,0x52ca},
{0x43ae,0x43ae,0x52d1},
{0x43b0,0x43b0,0x52f7},
{0x43b1,0x43b1,0x5335},
{0x43b2,0x43b2,0x5342},
{0x43b5,0x43b5,0x5367},
{0x43b6,0x43b6,0x537a},
{0x43b7,0x43b7,0x53a4},
{0x43b8,0x43b8,0x53b4},
{0x43ba,0x43ba,0x53b7},
{0x43bb,0x43bb,0x53c0},
{0x43bd,0x43be,0x355d},
{0x43bf,0x43bf,0x53d5},
{0x43c0,0x43c0,0x3563},
{0x43c1,0x43c1,0x53f4},
{0x43c2,0x43c2,0x5424},
{0x43c3,0x43c3,0x5428},
{0x43c4,0x43c4,0x356e},
{0x43c5,0x43c5,0x5443},
{0x43c6,0x43c6,0x5462},
{0x43c7,0x43c7,0x546c},
{0x43c8,0x43c8,0x5495},
{0x43c9,0x43c9,0x54a0},
{0x43ca,0x43ca,0x54a6},
{0x43cb,0x43cb,0x54ae},
{0x43cc,0x43cc,0x54b7},
{0x43cd,0x43cd,0x54ba},
{0x43ce,0x43ce,0x54c3},
{0x43d0,0x43d0,0x54ec},
{0x43d1,0x43d1,0x54ef},
{0x43d2,0x43d2,0x54f1},
{0x43d3,0x43d3,0x54f3},
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{0x43d9,0x43d9,0x35a6},
{0x43da,0x43da,0x5547},
{0x43db,0x43db,0x35a8},
{0x43dc,0x43dc,0x5564},
{0x43de,0x43de,0x557d},
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{0x43e1,0x43e1,0x35c5},
{0x43e2,0x43e2,0x55d2},
{0x43e5,0x43e5,0x55bf},
{0x43e6,0x43e6,0x55c9},
{0x43e7,0x43e7,0x55cc},
{0x43e8,0x43e8,0x55d1},
{0x43e9,0x43e9,0x55dd},
{0x43ea,0x43ea,0x35da},
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{0x43f3,0x43f3,0x35f4},
{0x43f4,0x43f4,0x563d},
{0x43f5,0x43f5,0x5640},
{0x43f6,0x43f6,0x5647},
{0x43f7,0x43f7,0x565e},
{0x43f8,0x43f8,0x5660},
{0x43f9,0x43f9,0x566d},
{0x43fa,0x43fa,0x3605},
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{0x43fd,0x43fd,0x569d},
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{0x4403,0x4403,0x56e8},
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{0x4408,0x4408,0x5729},
{0x440a,0x440b,0x5745},
{0x440c,0x440c,0x574d},
{0x440e,0x440e,0x5768},
{0x440f,0x440f,0x576f},
{0x4410,0x4412,0x5773},
{0x4413,0x4413,0x577b},
{0x4416,0x4416,0x579a},
{0x4417,0x4418,0x579d},
{0x4419,0x4419,0x57a8},
{0x441a,0x441a,0x57d7},
{0x441c,0x441c,0x57cc},
{0x441f,0x441f,0x57de},
{0x4420,0x4420,0x57f0},
{0x4421,0x4421,0x364a},
{0x4422,0x4422,0x57f8},
{0x4423,0x4423,0x57fb},
{0x4424,0x4424,0x57fd},
{0x4425,0x4425,0x5804},
{0x4426,0x4426,0x581e},
{0x4427,0x4427,0x5827},
{0x4428,0x4428,0x5839},
{0x442a,0x442a,0x5849},
{0x442b,0x442b,0x584c},
{0x442c,0x442c,0x5867},
{0x442d,0x442e,0x588a},
{0x442f,0x442f,0x588d},
{0x4430,0x4431,0x588f},
{0x4432,0x4432,0x5894},
{0x4433,0x4433,0x589d},
{0x4434,0x4434,0x58aa},
{0x4435,0x4435,0x58b1},
{0x4437,0x4437,0x58c3},
{0x4438,0x4438,0x58cd},
{0x4439,0x4439,0x58e2},
{0x443a,0x443b,0x58f3},
{0x443c,0x443d,0x5905},
{0x443e,0x443e,0x590d},
{0x443f,0x443f,0x5914},
{0x4441,0x4441,0x3691},
{0x4442,0x4442,0x593d},
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{0x4445,0x4445,0x3696},
{0x4447,0x4447,0x595f},
{0x4449,0x444a,0x5975},
{0x444b,0x444b,0x597c},
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{0x4452,0x4452,0x59e7},
{0x4453,0x4453,0x59ee},
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{0x4457,0x4457,0x5a0d},
{0x4458,0x4458,0x5a17},
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{0x445a,0x445a,0x5a2d},
{0x445b,0x445b,0x5a65},
{0x445c,0x445c,0x5a7a},
{0x445d,0x445d,0x5a8b},
{0x445e,0x445e,0x5a9c},
{0x445f,0x4460,0x5a9f},
{0x4461,0x4461,0x5aa2},
{0x4462,0x4462,0x5ab1},
{0x4463,0x4463,0x5ab5},
{0x4464,0x4464,0x5aba},
{0x4465,0x4465,0x5abf},
{0x4466,0x4466,0x5ada},
{0x4467,0x4467,0x5adc},
{0x4468,0x4468,0x5ae5},
{0x4469,0x4469,0x5af0},
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{0x4471,0x4471,0x5b68},
{0x4472,0x4472,0x5b6f},
{0x4473,0x4473,0x5b81},
{0x4474,0x4474,0x5b84},
{0x4476,0x4476,0x5b96},
{0x4477,0x4477,0x5bac},
{0x4478,0x4479,0x3761},
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{0x447e,0x447e,0x5bf1},
{0x447f,0x447f,0x5bfd},
{0x4480,0x4480,0x3775},
{0x4481,0x4481,0x5c03},
{0x4482,0x4482,0x5c29},
{0x4484,0x4484,0x5c5f},
{0x4485,0x4486,0x5c67},
{0x4487,0x4487,0x5c70},
{0x448c,0x448c,0x5c88},
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{0x4492,0x4492,0x5ca2},
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{0x4496,0x4496,0x5cb5},
{0x4498,0x4498,0x5cc9},
{0x449b,0x449b,0x5d06},
{0x449c,0x449c,0x5d10},
{0x449d,0x449d,0x5d2b},
{0x449e,0x449e,0x5d1d},
{0x449f,0x449f,0x5d20},
{0x44a0,0x44a0,0x5d31},
{0x44a1,0x44a1,0x5d39},
{0x44a2,0x44a2,0x37e8},
{0x44a3,0x44a3,0x5d61},
{0x44a4,0x44a4,0x5d6a},
{0x44a5,0x44a5,0x37f4},
{0x44a6,0x44a6,0x5d70},
{0x44a8,0x44a8,0x37fd},
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{0x44aa,0x44aa,0x3800},
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{0x44ac,0x44ac,0x5db0},
{0x44ad,0x44ad,0x5db4},
{0x44af,0x44af,0x5dd1},
{0x44b0,0x44b0,0x5dd7},
{0x44b2,0x44b2,0x5de4},
{0x44b3,0x44b3,0x5de9},
{0x44b4,0x44b4,0x382f},
{0x44b5,0x44b5,0x3836},
{0x44b6,0x44b6,0x3840},
{0x44b7,0x44b7,0x5e1f},
{0x44b8,0x44b8,0x5e3e},
{0x44b9,0x44b9,0x5e49},
{0x44ba,0x44ba,0x385c},
{0x44bb,0x44bb,0x5e56},
{0x44bc,0x44bc,0x3861},
{0x44bd,0x44be,0x5e6d},
{0x44c0,0x44c0,0x5ea5},
{0x44c1,0x44c1,0x5eac},
{0x44c2,0x44c2,0x5eb9},
{0x44c3,0x44c3,0x5ec6},
{0x44c4,0x44c4,0x5ed9},
{0x44c6,0x44c6,0x5efd},
{0x44c7,0x44c7,0x5f08},
{0x44c9,0x44c9,0x5f1e},
{0x44ca,0x44ca,0x5f47},
{0x44cb,0x44cb,0x5f63},
{0x44cc,0x44cc,0x5f72},
{0x44cd,0x44cd,0x5f7e},
{0x44ce,0x44ce,0x5f8f},
{0x44cf,0x44cf,0x5fa2},
{0x44d0,0x44d0,0x5fc7},
{0x44d1,0x44d1,0x5fcb},
{0x44d2,0x44d4,0x5fd2},
{0x44d5,0x44d5,0x5fe2},
{0x44d6,0x44d7,0x5fee},
{0x44d8,0x44d8,0x5ff3},
{0x44d9,0x44d9,0x3917},
{0x44da,0x44da,0x6022},
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{0x44e5,0x44e5,0x60ee},
{0x44e6,0x44e6,0x60f5},
{0x44e7,0x44e7,0x6110},
{0x44e8,0x44e8,0x6119},
{0x44e9,0x44e9,0x611e},
{0x44ea,0x44ea,0x613a},
{0x44eb,0x44eb,0x396f},
{0x44ec,0x44ec,0x6141},
{0x44ed,0x44ed,0x6146},
{0x44ee,0x44ee,0x6160},
{0x44f0,0x44f1,0x6192},
{0x44f2,0x44f2,0x6197},
{0x44f3,0x44f3,0x61a5},
{0x44f4,0x44f4,0x61ad},
{0x44f6,0x44f6,0x61d5},
{0x44f7,0x44f7,0x61dd},
{0x44f8,0x44f8,0x61f5},
{0x44fa,0x44fa,0x6223},
{0x44fb,0x44fb,0x6252},
{0x44fc,0x44fc,0x6261},
{0x44fd,0x44fd,0x6264},
{0x44fe,0x44fe,0x627b},
{0x44ff,0x44ff,0x626d},
{0x4500,0x4500,0x6273},
{0x4501,0x4501,0x6299},
{0x4502,0x4502,0x62d5},
{0x4504,0x4504,0x62fd},
{0x4505,0x4505,0x6303},
{0x4506,0x4506,0x6310},
{0x4509,0x4509,0x6332},
{0x450a,0x450a,0x6335},
{0x450b,0x450c,0x633b},
{0x450d,0x450d,0x6341},
{0x450e,0x450e,0x6344},
{0x450f,0x450f,0x634e},
{0x4511,0x4511,0x6359},
{0x4514,0x4514,0x636c},
{0x4515,0x4515,0x6399},
{0x4517,0x4517,0x6394},
{0x4518,0x4518,0x63bd},
{0x4519,0x451a,0x63d4},
{0x451b,0x451b,0x63e0},
{0x451c,0x451d,0x63eb},
{0x451e,0x451e,0x63f2},
{0x451f,0x451f,0x641e},
{0x4520,0x4520,0x6425},
{0x4521,0x4521,0x6429},
{0x4522,0x4522,0x642f},
{0x4523,0x4523,0x645a},
{0x4524,0x4524,0x645d},
{0x4525,0x4525,0x6473},
{0x4526,0x4526,0x647d},
{0x4527,0x4527,0x6487},
{0x4528,0x4528,0x6491},
{0x4529,0x4529,0x649f},
{0x452a,0x452b,0x64cb},
{0x452c,0x452c,0x64d5},
{0x452d,0x452d,0x64d7},
{0x452f,0x452f,0x64e4},
{0x4530,0x4530,0x64ff},
{0x4531,0x4531,0x3a6e},
{0x4532,0x4532,0x650f},
{0x4533,0x4533,0x6514},
{0x4534,0x4534,0x3a73},
{0x4535,0x4535,0x651e},
{0x4536,0x4536,0x6532},
{0x4537,0x4537,0x6544},
{0x4538,0x4538,0x6554},
{0x4539,0x4539,0x656b},
{0x453a,0x453a,0x657a},
{0x453b,0x453b,0x6584},
{0x453c,0x453c,0x658a},
{0x453d,0x453d,0x65b2},
{0x453e,0x453e,0x65b5},
{0x453f,0x453f,0x65b8},
{0x4540,0x4540,0x65bf},
{0x4541,0x4541,0x65c9},
{0x4542,0x4542,0x65d4},
{0x4543,0x4543,0x3ad6},
{0x4544,0x4544,0x65f9},
{0x4545,0x4545,0x65fc},
{0x4546,0x4546,0x6604},
{0x4547,0x4547,0x6608},
{0x4548,0x4548,0x6621},
{0x4549,0x4549,0x662a},
{0x454a,0x454a,0x6645},
{0x454b,0x454b,0x6651},
{0x454c,0x454c,0x664e},
{0x454d,0x454d,0x3aea},
{0x4551,0x4551,0x666a},
{0x4552,0x4553,0x666c},
{0x4554,0x4554,0x667b},
{0x4555,0x4555,0x6680},
{0x4556,0x4556,0x6690},
{0x4557,0x4557,0x6692},
{0x4558,0x4558,0x3b0e},
{0x4559,0x4559,0x66ad},
{0x455a,0x455a,0x66b1},
{0x455b,0x455b,0x66b5},
{0x455c,0x455c,0x3b1a},
{0x455d,0x455d,0x3b1c},
{0x455e,0x455e,0x3ad7},
{0x455f,0x455f,0x6701},
{0x4560,0x4560,0x6712},
{0x4562,0x4562,0x6719},
{0x4565,0x4565,0x674d},
{0x4566,0x4566,0x6754},
{0x4567,0x4567,0x675d},
{0x456b,0x456b,0x6774},
{0x456d,0x456d,0x6792},
{0x456f,0x456f,0x8363},
{0x4570,0x4570,0x6810},
{0x4571,0x4571,0x67c3},
{0x4572,0x4572,0x67c8},
{0x4573,0x4573,0x67d2},
{0x4574,0x4574,0x67db},
{0x4575,0x4575,0x67f7},
{0x4579,0x4579,0x6818},
{0x457a,0x457a,0x681f},
{0x457b,0x457b,0x682d},
{0x457d,0x457d,0x6833},
{0x457e,0x457e,0x683b},
{0x457f,0x457f,0x683e},
{0x4580,0x4580,0x6845},
{0x4581,0x4581,0x6849},
{0x4582,0x4582,0x684c},
{0x4583,0x4583,0x6855},
{0x4584,0x4584,0x6857},
{0x4585,0x4585,0x3b77},
{0x4586,0x4586,0x686b},
{0x4587,0x4587,0x686e},
{0x4588,0x4588,0x687c},
{0x4589,0x4589,0x6882},
{0x458a,0x458a,0x6890},
{0x458b,0x458b,0x6896},
{0x458c,0x458c,0x3b6d},
{0x458d,0x458f,0x6898},
{0x4590,0x4590,0x689c},
{0x4591,0x4592,0x68aa},
{0x4593,0x4593,0x68b4},
{0x4594,0x4594,0x68bb},
{0x4595,0x4595,0x68fb},
{0x4598,0x4598,0x68c3},
{0x4599,0x4599,0x68c5},
{0x459a,0x459a,0x68cc},
{0x459b,0x459b,0x68d9},
{0x459c,0x459d,0x68e4},
{0x459e,0x459e,0x68ec},
{0x459f,0x459f,0x68f7},
{0x45a0,0x45a0,0x6903},
{0x45a1,0x45a1,0x6907},
{0x45a2,0x45a2,0x3b87},
{0x45a4,0x45a4,0x3b8d},
{0x45a5,0x45a5,0x6946},
{0x45a6,0x45a6,0x6969},
{0x45a7,0x45a7,0x696c},
{0x45a8,0x45a8,0x697a},
{0x45a9,0x45a9,0x6992},
{0x45aa,0x45aa,0x3ba4},
{0x45ab,0x45ab,0x6996},
{0x45ac,0x45ac,0x69b0},
{0x45ad,0x45ad,0x69ba},
{0x45ae,0x45ae,0x69bc},
{0x45af,0x45af,0x69c0},
{0x45b0,0x45b0,0x69d1},
{0x45b4,0x45b4,0x69e3},
{0x45b5,0x45b6,0x69ee},
{0x45b7,0x45b7,0x69f3},
{0x45b8,0x45b8,0x3bcd},
{0x45b9,0x45b9,0x69f4},
{0x45ba,0x45ba,0x69fe},
{0x45bb,0x45bb,0x6a11},
{0x45bc,0x45bc,0x6a1a},
{0x45bd,0x45bd,0x6a1d},
{0x45bf,0x45c0,0x6a32},
{0x45c1,0x45c1,0x6a3f},
{0x45c2,0x45c2,0x6a49},
{0x45c3,0x45c3,0x6a7a},
{0x45c4,0x45c4,0x6a4e},
{0x45c5,0x45c5,0x6a52},
{0x45c6,0x45c6,0x6a64},
{0x45c8,0x45c8,0x6a8b},
{0x45c9,0x45c9,0x3bf0},
{0x45ca,0x45ca,0x6aa1},
{0x45cc,0x45cc,0x6aab},
{0x45cd,0x45cd,0x6abd},
{0x45ce,0x45ce,0x6ac6},
{0x45cf,0x45cf,0x6ad4},
{0x45d0,0x45d0,0x6ad0},
{0x45d1,0x45d1,0x6add},
{0x45d4,0x45d6,0x6af1},
{0x45d7,0x45d7,0x6afd},
{0x45d9,0x45d9,0x6b0b},
{0x45da,0x45dc,0x6b0f},
{0x45de,0x45de,0x6b17},
{0x45df,0x45df,0x3c26},
{0x45e0,0x45e0,0x6b2f},
{0x45e1,0x45e1,0x6b4a},
{0x45e2,0x45e2,0x6b58},
{0x45e3,0x45e3,0x6b6c},
{0x45e4,0x45e4,0x6b75},
{0x45e5,0x45e5,0x6b7a},
{0x45e6,0x45e6,0x6b81},
{0x45e7,0x45e7,0x6b9b},
{0x45e8,0x45e8,0x6bae},
{0x45ea,0x45ea,0x6bbd},
{0x45eb,0x45ed,0x6bc7},
{0x45ee,0x45ee,0x6bda},
{0x45ef,0x45f0,0x6be6},
{0x45f1,0x45f1,0x6bee},
{0x45f2,0x45f2,0x6c02},
{0x45f3,0x45f3,0x6c0a},
{0x45f4,0x45f4,0x6c0e},
{0x45f5,0x45f5,0x6c36},
{0x45f7,0x45f7,0x6c4d},
{0x45f8,0x45f8,0x6c5b},
{0x45f9,0x45f9,0x6c6d},
{0x45fa,0x45fa,0x6c84},
{0x45fb,0x45fb,0x6c89},
{0x45fc,0x45fc,0x3cc3},
{0x45fd,0x45fd,0x6c94},
{0x45fe,0x45fe,0x6c97},
{0x45ff,0x45ff,0x6cad},
{0x4600,0x4600,0x6cc2},
{0x4601,0x4601,0x3cd2},
{0x4602,0x4602,0x6cdc},
{0x4603,0x4603,0x6ce9},
{0x4604,0x4604,0x6ced},
{0x4606,0x4606,0x6d00},
{0x4607,0x4607,0x6d24},
{0x4608,0x4609,0x6d26},
{0x460a,0x460a,0x6c67},
{0x460b,0x460b,0x6d2f},
{0x460c,0x460c,0x6d3c},
{0x460d,0x460d,0x6d5b},
{0x460e,0x460e,0x6d60},
{0x460f,0x460f,0x6d70},
{0x4610,0x4611,0x6d80},
{0x4612,0x4612,0x6d8a},
{0x4613,0x4613,0x6d8d},
{0x4614,0x4614,0x6d91},
{0x4615,0x4615,0x6d98},
{0x461a,0x461a,0x6dab},
{0x461b,0x461b,0x6dae},
{0x461c,0x461c,0x6db4},
{0x461d,0x461d,0x6dc2},
{0x461e,0x461e,0x6d34},
{0x461f,0x461f,0x6dc8},
{0x4620,0x4620,0x6dce},
{0x4621,0x4621,0x6ddf},
{0x4622,0x4622,0x6df6},
{0x4623,0x4623,0x6e36},
{0x4624,0x4624,0x6e1e},
{0x4625,0x4625,0x3d11},
{0x4626,0x4626,0x6e32},
{0x4627,0x4628,0x6e48},
{0x4629,0x462a,0x6e4b},
{0x462b,0x462b,0x6e4f},
{0x462c,0x462d,0x6e53},
{0x462e,0x462e,0x6e57},
{0x462f,0x462f,0x6e63},
{0x4630,0x4630,0x3d1e},
{0x4631,0x4631,0x6e93},
{0x4632,0x4632,0x6ea7},
{0x4633,0x4633,0x6eb4},
{0x4634,0x4634,0x6ec3},
{0x4635,0x4635,0x6f35},
{0x4636,0x4636,0x6eeb},
{0x4637,0x4637,0x6ef9},
{0x4638,0x4638,0x6efb},
{0x4639,0x4639,0x6f0a},
{0x463a,0x463a,0x6f0c},
{0x463b,0x463b,0x6f18},
{0x463c,0x463c,0x6f25},
{0x463d,0x463d,0x6f36},
{0x463e,0x463e,0x6f3c},
{0x4640,0x4640,0x6f52},
{0x4641,0x4641,0x6f57},
{0x4642,0x4642,0x6f60},
{0x4643,0x4643,0x6f68},
{0x4644,0x4644,0x6f90},
{0x4645,0x4645,0x6f96},
{0x4646,0x4646,0x6fbe},
{0x4647,0x4647,0x6f9f},
{0x4648,0x4648,0x6fa5},
{0x4649,0x4649,0x6faf},
{0x464a,0x464a,0x3d64},
{0x464b,0x464c,0x6fc8},
{0x464d,0x464d,0x6fe9},
{0x464f,0x464f,0x6ffc},
{0x4650,0x4650,0x7000},
{0x4651,0x4651,0x700a},
{0x4652,0x4652,0x7023},
{0x4654,0x4654,0x703a},
{0x4655,0x4655,0x7043},
{0x4656,0x4656,0x7047},
{0x4657,0x4657,0x704b},
{0x4658,0x4658,0x3d9a},
{0x4659,0x4659,0x7065},
{0x465a,0x465a,0x7069},
{0x465b,0x465b,0x706e},
{0x465c,0x465c,0x7076},
{0x465d,0x465d,0x7086},
{0x465e,0x465e,0x7097},
{0x4660,0x4660,0x709f},
{0x4661,0x4661,0x70b1},
{0x4663,0x4663,0x70ec},
{0x4664,0x4664,0x70ca},
{0x4665,0x4665,0x70d1},
{0x4666,0x4666,0x7103},
{0x4667,0x4667,0x7106},
{0x4668,0x4668,0x7108},
{0x4669,0x4669,0x710c},
{0x466a,0x466a,0x3dc0},
{0x466b,0x466b,0x712f},
{0x466c,0x466c,0x7150},
{0x466d,0x466d,0x7153},
{0x466e,0x466e,0x715e},
{0x466f,0x466f,0x3dd4},
{0x4670,0x4670,0x7196},
{0x4671,0x4671,0x7180},
{0x4672,0x4672,0x719b},
{0x4673,0x4673,0x71a0},
{0x4674,0x4674,0x71a2},
{0x4675,0x4676,0x71ae},
{0x4678,0x4678,0x71d9},
{0x4679,0x4679,0x71dc},
{0x467a,0x467a,0x7207},
{0x467b,0x467b,0x3e05},
{0x467c,0x467c,0x7234},
{0x467d,0x467d,0x7239},
{0x467e,0x467e,0x7242},
{0x467f,0x467f,0x7257},
{0x4680,0x4680,0x7263},
{0x4682,0x4683,0x726e},
{0x4684,0x4684,0x7278},
{0x4685,0x4685,0x727f},
{0x4686,0x4686,0x728e},
{0x4688,0x4688,0x72ae},
{0x4689,0x4689,0x72b0},
{0x468a,0x468a,0x72c1},
{0x468b,0x468b,0x3e60},
{0x468c,0x468c,0x72cc},
{0x468d,0x468d,0x3e66},
{0x468e,0x468e,0x3e68},
{0x468f,0x468f,0x72f3},
{0x4690,0x4690,0x72fa},
{0x4691,0x4691,0x7307},
{0x4692,0x4692,0x7312},
{0x4693,0x4694,0x7318},
{0x4695,0x4695,0x3e83},
{0x4696,0x4696,0x7339},
{0x4697,0x4697,0x732c},
{0x4698,0x4698,0x7333},
{0x4699,0x4699,0x733d},
{0x469a,0x469a,0x7352},
{0x469b,0x469b,0x3e94},
{0x469c,0x469c,0x736b},
{0x469e,0x469f,0x736e},
{0x46a0,0x46a0,0x7371},
{0x46a1,0x46a1,0x7381},
{0x46a2,0x46a2,0x738a},
{0x46a3,0x46a3,0x7394},
{0x46a4,0x46a4,0x7398},
{0x46a5,0x46a5,0x739c},
{0x46a6,0x46a6,0x73a5},
{0x46a7,0x46a7,0x73b9},
{0x46a8,0x46a8,0x73bf},
{0x46a9,0x46a9,0x73c5},
{0x46aa,0x46aa,0x73cb},
{0x46ab,0x46ab,0x73e1},
{0x46ac,0x46ac,0x73e7},
{0x46ad,0x46ad,0x73f9},
{0x46ae,0x46ae,0x7413},
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{0x46b2,0x46b2,0x7440},
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{0x46b5,0x46b5,0x745d},
{0x46b6,0x46b6,0x7481},
{0x46b7,0x46b7,0x7488},
{0x46b9,0x46b9,0x7492},
{0x46ba,0x46ba,0x7497},
{0x46bb,0x46bb,0x7499},
{0x46bc,0x46bc,0x74a1},
{0x46bd,0x46bd,0x74a5},
{0x46be,0x46be,0x74aa},
{0x46bf,0x46bf,0x74b9},
{0x46c0,0x46c0,0x74bb},
{0x46c1,0x46c1,0x74ba},
{0x46c2,0x46c2,0x74d6},
{0x46c3,0x46c3,0x74d8},
{0x46c4,0x46c4,0x74eb},
{0x46c6,0x46c6,0x74fa},
{0x46c8,0x46c8,0x7520},
{0x46c9,0x46c9,0x7524},
{0x46ca,0x46ca,0x752a},
{0x46cb,0x46cb,0x3f57},
{0x46cd,0x46ce,0x753d},
{0x46cf,0x46cf,0x7540},
{0x46d0,0x46d0,0x7548},
{0x46d1,0x46d1,0x7550},
{0x46d2,0x46d2,0x7552},
{0x46d3,0x46d3,0x7572},
{0x46d4,0x46d4,0x7571},
{0x46d5,0x46d5,0x757a},
{0x46d6,0x46d7,0x757d},
{0x46d8,0x46d8,0x758c},
{0x46d9,0x46d9,0x3f75},
{0x46da,0x46da,0x75a2},
{0x46db,0x46db,0x3f77},
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{0x46dd,0x46dd,0x75b7},
{0x46de,0x46df,0x75bf},
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{0x46e6,0x46e6,0x75e7},
{0x46e7,0x46e7,0x75ee},
{0x46e8,0x46e8,0x75f1},
{0x46e9,0x46e9,0x7603},
{0x46ea,0x46ea,0x7618},
{0x46eb,0x46eb,0x7607},
{0x46ec,0x46ec,0x760f},
{0x46ed,0x46ed,0x3fae},
{0x46ef,0x46ef,0x7613},
{0x46f0,0x46f1,0x761b},
{0x46f3,0x46f3,0x7625},
{0x46f4,0x46f4,0x7628},
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{0x53dc,0x53dd,0x5cf1},
{0x53de,0x53de,0x5d12},
{0x53df,0x53df,0x5d23},
{0x53e0,0x53e0,0x5d3f},
{0x53e1,0x53e1,0x5d48},
{0x53e2,0x53e2,0x5d55},
{0x53e3,0x53e3,0x5d51},
{0x53e4,0x53e5,0x5d5f},
{0x53e6,0x53e6,0x5d62},
{0x53e7,0x53e7,0x5d64},
{0x53e8,0x53e9,0x5d79},
{0x53ea,0x53ea,0x5d7f},
{0x53eb,0x53eb,0x5d8a},
{0x53ec,0x53ec,0x5d93},
{0x53ed,0x53ed,0x5d95},
{0x53ee,0x53ee,0x5d9b},
{0x53ef,0x53ef,0x5d9f},
{0x53f0,0x53f0,0x5dab},
{0x53f1,0x53f1,0x5dc3},
{0x53f2,0x53f2,0x5dce},
{0x53f3,0x53f3,0x5dd9},
{0x53f4,0x53f4,0x5e07},
{0x53f5,0x53f5,0x5e0d},
{0x53f6,0x53f6,0x5e20},
{0x53f7,0x53f7,0x5e4b},
{0x53f8,0x53f9,0x5e50},
{0x53fa,0x53fa,0x5e5c},
{0x53fb,0x53fb,0x5e70},
{0x53fc,0x53fc,0x5e8e},
{0x53fd,0x53fd,0x5ea2},
{0x53fe,0x53fe,0x5ea4},
{0x53ff,0x53ff,0x5eb1},
{0x5400,0x5400,0x5ecc},
{0x5401,0x5401,0x5ece},
{0x5402,0x5402,0x5edc},
{0x5403,0x5403,0x5ede},
{0x5404,0x5404,0x5ee5},
{0x5405,0x5405,0x5eeb},
{0x5406,0x5406,0x5f06},
{0x5407,0x5407,0x5f19},
{0x5408,0x5408,0x5f24},
{0x5409,0x540a,0x5f2b},
{0x540b,0x540b,0x5f2e},
{0x540c,0x540c,0x5f30},
{0x540d,0x540d,0x5f3f},
{0x540e,0x540e,0x5f44},
{0x540f,0x540f,0x5f5b},
{0x5410,0x5410,0x5f60},
{0x5411,0x5411,0x5f6f},
{0x5412,0x5413,0x5f74},
{0x5414,0x5414,0x5f78},
{0x5415,0x5415,0x5f7a},
{0x5416,0x5416,0x5f8d},
{0x5417,0x5417,0x5f96},
{0x5418,0x5418,0x5f9d},
{0x5419,0x5419,0x5fab},
{0x541a,0x541b,0x5fb0},
{0x541c,0x541c,0x5fc8},
{0x541d,0x541e,0x5fd0},
{0x541f,0x541f,0x5fe8},
{0x5420,0x5420,0x5fec},
{0x5421,0x5421,0x5ff2},
{0x5422,0x5422,0x5ff6},
{0x5423,0x5423,0x5ffa},
{0x5424,0x5424,0x600a},
{0x5425,0x5425,0x6013},
{0x5426,0x5426,0x601f},
{0x5427,0x5427,0x602d},
{0x5428,0x5428,0x6040},
{0x5429,0x5429,0x6048},
{0x542a,0x542a,0x6051},
{0x542b,0x542c,0x6056},
{0x542d,0x542d,0x6071},
{0x542e,0x542e,0x607e},
{0x542f,0x542f,0x6082},
{0x5430,0x5430,0x6086},
{0x5431,0x5431,0x6088},
{0x5432,0x5432,0x608e},
{0x5433,0x5433,0x6091},
{0x5434,0x5434,0x6093},
{0x5435,0x5435,0x6098},
{0x5436,0x5436,0x65df},
{0x5437,0x5437,0x60a2},
{0x5438,0x5438,0x60a5},
{0x5439,0x5439,0x60b7},
{0x543a,0x543a,0x60c2},
{0x543b,0x543c,0x60c9},
{0x543d,0x543e,0x60ce},
{0x543f,0x543f,0x60e2},
{0x5440,0x5440,0x60e5},
{0x5441,0x5441,0x60fc},
{0x5442,0x5442,0x6102},
{0x5443,0x5443,0x6107},
{0x5444,0x5444,0x610c},
{0x5445,0x5445,0x6117},
{0x5446,0x5446,0x6122},
{0x5447,0x5447,0x6131},
{0x5448,0x5448,0x6135},
{0x5449,0x5449,0x6139},
{0x544a,0x544a,0x6145},
{0x544b,0x544b,0x6149},
{0x544c,0x544c,0x616c},
{0x544d,0x544d,0x6172},
{0x544e,0x544e,0x6178},
{0x544f,0x5450,0x6180},
{0x5451,0x5452,0x6183},
{0x5453,0x5453,0x618b},
{0x5454,0x5454,0x619c},
{0x5455,0x5455,0x61a0},
{0x5456,0x5456,0x61aa},
{0x5457,0x5458,0x61c0},
{0x5459,0x545a,0x61ce},
{0x545b,0x545b,0x61de},
{0x545c,0x545c,0x61e1},
{0x545d,0x545d,0x61e7},
{0x545e,0x545e,0x61e9},
{0x545f,0x5460,0x61ec},
{0x5461,0x5461,0x61ef},
{0x5462,0x5462,0x6201},
{0x5463,0x5463,0x6203},
{0x5464,0x5464,0x621c},
{0x5465,0x5465,0x6220},
{0x5466,0x5466,0x6227},
{0x5467,0x5467,0x622b},
{0x5468,0x5468,0x6242},
{0x5469,0x5469,0x6244},
{0x546a,0x546a,0x6250},
{0x546b,0x546b,0x6254},
{0x546c,0x546c,0x625c},
{0x546d,0x546d,0x627d},
{0x546e,0x5470,0x628d},
{0x5471,0x5471,0x62b3},
{0x5472,0x5473,0x62b6},
{0x5474,0x5474,0x62ba},
{0x5475,0x5476,0x62be},
{0x5477,0x5477,0x62ce},
{0x5478,0x5478,0x62ea},
{0x5479,0x5479,0x62f2},
{0x547a,0x547a,0x6304},
{0x547b,0x547b,0x630b},
{0x547c,0x547c,0x6313},
{0x547d,0x547d,0x6329},
{0x547e,0x547e,0x632d},
{0x547f,0x547f,0x634a},
{0x5480,0x5480,0x6352},
{0x5481,0x5481,0x6354},
{0x5482,0x5482,0x6358},
{0x5483,0x5483,0x635b},
{0x5484,0x5484,0x6366},
{0x5485,0x5485,0x636d},
{0x5486,0x5486,0x6378},
{0x5487,0x5487,0x6395},
{0x5488,0x5488,0x639a},
{0x5489,0x5489,0x63a4},
{0x548a,0x548a,0x63a6},
{0x548b,0x548b,0x63ad},
{0x548c,0x548c,0x63c1},
{0x548d,0x548d,0x63c5},
{0x548e,0x548e,0x63c8},
{0x548f,0x548f,0x63ce},
{0x5490,0x5490,0x63d3},
{0x5491,0x5491,0x63f3},
{0x5492,0x5492,0x640a},
{0x5493,0x5493,0x6430},
{0x5494,0x5494,0x644b},
{0x5495,0x5495,0x644f},
{0x5496,0x5496,0x6453},
{0x5497,0x5497,0x645c},
{0x5498,0x5498,0x6461},
{0x5499,0x5499,0x6463},
{0x549a,0x549a,0x6485},
{0x549b,0x549b,0x648f},
{0x549c,0x549c,0x649b},
{0x549d,0x549d,0x64a1},
{0x549e,0x549e,0x64a3},
{0x549f,0x549f,0x64a6},
{0x54a0,0x54a0,0x64a8},
{0x54a1,0x54a1,0x64bd},
{0x54a2,0x54a2,0x64c9},
{0x54a3,0x54a3,0x64d1},
{0x54a4,0x54a5,0x64e9},
{0x54a6,0x54a6,0x64f5},
{0x54a7,0x54a7,0x6501},
{0x54a8,0x54aa,0x6508},
{0x54ab,0x54ab,0x6513},
{0x54ac,0x54ac,0x6526},
{0x54ad,0x54ad,0x6531},
{0x54ae,0x54ae,0x653a},
{0x54af,0x54b0,0x653c},
{0x54b1,0x54b1,0x6543},
{0x54b2,0x54b2,0x6550},
{0x54b3,0x54b3,0x6552},
{0x54b4,0x54b4,0x655f},
{0x54b5,0x54b5,0x657d},
{0x54b6,0x54b6,0x6598},
{0x54b7,0x54b7,0x65a0},
{0x54b8,0x54b8,0x65a3},
{0x54b9,0x54b9,0x65a6},
{0x54ba,0x54ba,0x65ae},
{0x54bb,0x54bb,0x65b3},
{0x54bc,0x54bc,0x65d6},
{0x54bd,0x54bd,0x65d8},
{0x54be,0x54be,0x65df},
{0x54bf,0x54c0,0x65f4},
{0x54c1,0x54c2,0x65fe},
{0x54c3,0x54c3,0x660d},
{0x54c4,0x54c5,0x6611},
{0x54c6,0x54c6,0x6616},
{0x54c7,0x54c7,0x661d},
{0x54c8,0x54c8,0x6623},
{0x54c9,0x54c9,0x6626},
{0x54ca,0x54ca,0x6629},
{0x54cb,0x54cb,0x6639},
{0x54cc,0x54cc,0x6637},
{0x54cd,0x54cd,0x6640},
{0x54ce,0x54ce,0x6646},
{0x54cf,0x54cf,0x664a},
{0x54d0,0x54d0,0x6658},
{0x54d1,0x54d1,0x6660},
{0x54d2,0x54d2,0x6675},
{0x54d3,0x54d3,0x667f},
{0x54d4,0x54d4,0x6679},
{0x54d5,0x54d5,0x667c},
{0x54d6,0x54d8,0x669a},
{0x54d9,0x54d9,0x669f},
{0x54da,0x54da,0x69fe},
{0x54db,0x54dc,0x66c2},
{0x54dd,0x54dd,0x66cc},
{0x54de,0x54de,0x66ce},
{0x54df,0x54df,0x66d4},
{0x54e0,0x54e0,0x66df},
{0x54e1,0x54e1,0x66eb},
{0x54e2,0x54e2,0x66ee},
{0x54e3,0x54e3,0x6707},
{0x54e4,0x54e4,0x671c},
{0x54e5,0x54e5,0x6720},
{0x54e6,0x54e6,0x6722},
{0x54e7,0x54e7,0x673e},
{0x54e8,0x54e8,0x6745},
{0x54e9,0x54e9,0x676c},
{0x54ea,0x54ea,0x6784},
{0x54eb,0x54eb,0x678e},
{0x54ec,0x54ec,0x6796},
{0x54ed,0x54ed,0x6799},
{0x54ee,0x54ef,0x67bc},
{0x54f0,0x54f0,0x67c2},
{0x54f1,0x54f1,0x67c5},
{0x54f2,0x54f2,0x67c9},
{0x54f3,0x54f3,0x67dc},
{0x54f4,0x54f4,0x67e1},
{0x54f5,0x54f5,0x67e6},
{0x54f6,0x54f6,0x67f2},
{0x54f7,0x54f7,0x67f6},
{0x54f8,0x54f8,0x6814},
{0x54f9,0x54f9,0x6819},
{0x54fa,0x54fa,0x6827},
{0x54fb,0x54fb,0x682f},
{0x54fc,0x54fc,0x683f},
{0x54fd,0x54fd,0x684a},
{0x54fe,0x54fe,0x6858},
{0x54ff,0x5501,0x686f},
{0x5502,0x5502,0x6879},
{0x5503,0x5503,0x687b},
{0x5504,0x5504,0x6888},
{0x5505,0x5505,0x68a1},
{0x5506,0x5506,0x68a9},
{0x5507,0x5507,0x68ae},
{0x5508,0x5508,0x68d1},
{0x5509,0x5509,0x68d3},
{0x550a,0x550b,0x68dc},
{0x550c,0x550c,0x68ea},
{0x550d,0x550d,0x68f6},
{0x550e,0x550e,0x68fd},
{0x550f,0x550f,0x6906},
{0x5510,0x5510,0x6909},
{0x5511,0x5511,0x6910},
{0x5512,0x5512,0x6916},
{0x5513,0x5513,0x6931},
{0x5514,0x5514,0x6945},
{0x5515,0x5515,0x694e},
{0x5516,0x5516,0x6966},
{0x5517,0x5518,0x6970},
{0x5519,0x5519,0x697b},
{0x551a,0x551a,0x698d},
{0x551b,0x551b,0x69a1},
{0x551c,0x551c,0x69b8},
{0x551d,0x551d,0x69c5},
{0x551e,0x551e,0x69c8},
{0x551f,0x551f,0x69fe},
{0x5520,0x5520,0x6a00},
{0x5521,0x5521,0x6a03},
{0x5522,0x5522,0x6a20},
{0x5523,0x5523,0x6a24},
{0x5524,0x5524,0x6a37},
{0x5525,0x5525,0x6a55},
{0x5526,0x5526,0x6a6a},
{0x5527,0x5527,0x6a81},
{0x5528,0x5529,0x6a86},
{0x552a,0x552a,0x6a9b},
{0x552b,0x552c,0x6ab0},
{0x552d,0x552d,0x6ab4},
{0x552e,0x552f,0x6abe},
{0x5530,0x5530,0x6acc},
{0x5531,0x5532,0x6ad5},
{0x5533,0x5533,0x6af0},
{0x5534,0x5534,0x6afc},
{0x5535,0x5535,0x6b02},
{0x5536,0x5537,0x6b06},
{0x5538,0x5538,0x6b09},
{0x5539,0x5539,0x6b28},
{0x553a,0x553a,0x6b2b},
{0x553b,0x553b,0x6b36},
{0x553c,0x553c,0x6b4d},
{0x553d,0x553d,0x6b52},
{0x553e,0x553e,0x6b5d},
{0x553f,0x553f,0x6b6b},
{0x5540,0x5540,0x6b6e},
{0x5541,0x5541,0x6b70},
{0x5542,0x5542,0x6b85},
{0x5543,0x5543,0x6b97},
{0x5544,0x5545,0x6b9f},
{0x5546,0x5547,0x6ba2},
{0x5548,0x5548,0x6ba8},
{0x5549,0x5549,0x6bac},
{0x554a,0x554b,0x6bb8},
{0x554c,0x554d,0x6bc3},
{0x554e,0x554e,0x6be3},
{0x554f,0x554f,0x6c12},
{0x5550,0x5550,0x6c19},
{0x5551,0x5551,0x6c1f},
{0x5552,0x5554,0x6c26},
{0x5555,0x5555,0x6c2e},
{0x5556,0x5556,0x6c3b},
{0x5557,0x5557,0x6c4b},
{0x5558,0x5558,0x6c4f},
{0x5559,0x5559,0x6c6b},
{0x555a,0x555a,0x6c78},
{0x555b,0x555b,0x6c87},
{0x555c,0x555c,0x6c9f},
{0x555d,0x555d,0x6cb0},
{0x555e,0x555e,0x6cb2},
{0x555f,0x555f,0x6ccd},
{0x5560,0x5560,0x6ccf},
{0x5561,0x5561,0x6cd1},
{0x5562,0x5562,0x6ce7},
{0x5563,0x5563,0x6cf2},
{0x5564,0x5564,0x6cf4},
{0x5565,0x5565,0x6d07},
{0x5566,0x5566,0x6d0f},
{0x5567,0x5567,0x6d13},
{0x5568,0x5568,0x6d1a},
{0x5569,0x5569,0x6d28},
{0x556a,0x556a,0x6d5f},
{0x556b,0x556b,0x6d67},
{0x556c,0x556c,0x6d92},
{0x556d,0x556d,0x6d97},
{0x556e,0x556e,0x6db7},
{0x556f,0x556f,0x6dbd},
{0x5570,0x5570,0x6de0},
{0x5571,0x5571,0x6de2},
{0x5572,0x5572,0x6de5},
{0x5573,0x5573,0x6def},
{0x5574,0x5574,0x6df4},
{0x5575,0x5575,0x6e00},
{0x5576,0x5576,0x6e04},
{0x5577,0x5577,0x6e3b},
{0x5578,0x5578,0x6e52},
{0x5579,0x5579,0x6e5d},
{0x557a,0x557a,0x6e62},
{0x557b,0x557b,0x6e68},
{0x557c,0x557c,0x6e8d},
{0x557d,0x557d,0x6e99},
{0x557e,0x557e,0x6ea0},
{0x557f,0x5580,0x6ead},
{0x5581,0x5581,0x6eb3},
{0x5582,0x5582,0x6ebb},
{0x5583,0x5583,0x6ec0},
{0x5584,0x5584,0x6ec8},
{0x5585,0x5585,0x6ecd},
{0x5586,0x5586,0x6ecf},
{0x5587,0x5588,0x6eed},
{0x5589,0x5589,0x6f04},
{0x558a,0x558a,0x6f08},
{0x558b,0x558b,0x6f0d},
{0x558c,0x558c,0x6f16},
{0x558d,0x558d,0x6f1b},
{0x558e,0x558e,0x6f3b},
{0x558f,0x558f,0x6f2d},
{0x5590,0x5590,0x6f4f},
{0x5591,0x5591,0x6f53},
{0x5592,0x5592,0x6f5d},
{0x5593,0x5593,0x6f6c},
{0x5594,0x5594,0x6f83},
{0x5595,0x5595,0x6f93},
{0x5596,0x5596,0x6fa6},
{0x5597,0x5597,0x6fb0},
{0x5598,0x5598,0x6fc5},
{0x5599,0x5599,0x6fe8},
{0x559a,0x559a,0x6ffd},
{0x559b,0x559b,0x7017},
{0x559c,0x559c,0x702f},
{0x559d,0x559d,0x7034},
{0x559e,0x559e,0x7037},
{0x559f,0x559f,0x7044},
{0x55a0,0x55a0,0x7048},
{0x55a1,0x55a1,0x7055},
{0x55a2,0x55a2,0x7094},
{0x55a3,0x55a3,0x7096},
{0x55a4,0x55a4,0x709b},
{0x55a5,0x55a5,0x70b4},
{0x55a6,0x55a6,0x70fa},
{0x55a7,0x55a7,0x7105},
{0x55a8,0x55a8,0x710b},
{0x55a9,0x55a9,0x712d},
{0x55aa,0x55aa,0x7138},
{0x55ab,0x55ab,0x7141},
{0x55ac,0x55ac,0x714b},
{0x55ad,0x55ad,0x74d8},
{0x55ae,0x55ae,0x7157},
{0x55af,0x55af,0x715a},
{0x55b0,0x55b0,0x718c},
{0x55b1,0x55b1,0x719a},
{0x55b2,0x55b2,0x71b0},
{0x55b3,0x55b4,0x71bf},
{0x55b5,0x55b5,0x71cc},
{0x55b6,0x55b6,0x71da},
{0x55b7,0x55b7,0x71f8},
{0x55b8,0x55b9,0x7208},
{0x55ba,0x55ba,0x7213},
{0x55bb,0x55bb,0x721a},
{0x55bc,0x55bc,0x7224},
{0x55bd,0x55bd,0x722f},
{0x55be,0x55be,0x7245},
{0x55bf,0x55bf,0x724e},
{0x55c0,0x55c0,0x725e},
{0x55c1,0x55c1,0x726b},
{0x55c2,0x55c2,0x7271},
{0x55c3,0x55c4,0x727b},
{0x55c5,0x55c5,0x7289},
{0x55c6,0x55c6,0x7293},
{0x55c7,0x55c7,0x72a8},
{0x55c8,0x55c9,0x72d5},
{0x55ca,0x55ca,0x72d8},
{0x55cb,0x55cb,0x72df},
{0x55cc,0x55cc,0x72fe},
{0x55cd,0x55cd,0x730d},
{0x55ce,0x55ce,0x7313},
{0x55cf,0x55cf,0x7332},
{0x55d0,0x55d0,0x7335},
{0x55d1,0x55d1,0x7356},
{0x55d2,0x55d5,0x735d},
{0x55d6,0x55d6,0x7369},
{0x55d7,0x55d7,0x7379},
{0x55d8,0x55d8,0x7380},
{0x55d9,0x55d9,0x738e},
{0x55da,0x55da,0x7390},
{0x55db,0x55db,0x7393},
{0x55dc,0x55dc,0x7397},
{0x55dd,0x55dd,0x73aa},
{0x55de,0x55de,0x73ad},
{0x55df,0x55df,0x73c6},
{0x55e0,0x55e0,0x73cc},
{0x55e1,0x55e1,0x73d3},
{0x55e2,0x55e2,0x73dd},
{0x55e3,0x55e3,0x73e6},
{0x55e4,0x55e4,0x73f7},
{0x55e5,0x55e5,0x73fb},
{0x55e6,0x55e7,0x73ff},
{0x55e8,0x55e8,0x7411},
{0x55e9,0x55e9,0x742d},
{0x55ea,0x55eb,0x7467},
{0x55ec,0x55ec,0x746e},
{0x55ed,0x55ed,0x748f},
{0x55ee,0x55ee,0x7491},
{0x55ef,0x55ef,0x749a},
{0x55f0,0x55f0,0x74ae},
{0x55f1,0x55f2,0x74b1},
{0x55f3,0x55f3,0x74cc},
{0x55f4,0x55f4,0x74d0},
{0x55f5,0x55f5,0x74d3},
{0x55f6,0x55f6,0x74d8},
{0x55f7,0x55f7,0x74db},
{0x55f8,0x55f8,0x74e8},
{0x55f9,0x55f9,0x74ea},
{0x55fa,0x55fa,0x74ef},
{0x55fb,0x55fb,0x74fc},
{0x55fc,0x55fc,0x7506},
{0x55fd,0x55fd,0x7512},
{0x55fe,0x55fe,0x7527},
{0x55ff,0x55ff,0x7529},
{0x5600,0x5600,0x7536},
{0x5601,0x5601,0x7539},
{0x5602,0x5602,0x7543},
{0x5603,0x5603,0x7547},
{0x5604,0x5604,0x7557},
{0x5605,0x5605,0x755f},
{0x5606,0x5606,0x7561},
{0x5607,0x5608,0x757b},
{0x5609,0x5609,0x7585},
{0x560a,0x560a,0x7595},
{0x560b,0x560b,0x759c},
{0x560c,0x560c,0x75ba},
{0x560d,0x560d,0x7612},
{0x560e,0x560e,0x7623},
{0x560f,0x560f,0x7629},
{0x5610,0x5611,0x7639},
{0x5612,0x5612,0x7640},
{0x5613,0x5613,0x7644},
{0x5614,0x5614,0x7659},
{0x5615,0x5615,0x7685},
{0x5616,0x5617,0x768c},
{0x5618,0x5618,0x769f},
{0x5619,0x561a,0x76a2},
{0x561b,0x561b,0x76c1},
{0x561c,0x561c,0x76cb},
{0x561d,0x561d,0x76d4},
{0x561e,0x561e,0x76e0},
{0x561f,0x561f,0x76f6},
{0x5620,0x5620,0x7706},
{0x5621,0x5621,0x7712},
{0x5622,0x5623,0x7714},
{0x5624,0x5624,0x771c},
{0x5625,0x5625,0x772e},
{0x5626,0x5626,0x773d},
{0x5627,0x5627,0x7742},
{0x5628,0x5628,0x7752},
{0x5629,0x562a,0x7756},
{0x562b,0x562b,0x7770},
{0x562c,0x562d,0x7773},
{0x562e,0x562e,0x778d},
{0x562f,0x562f,0x77a2},
{0x5630,0x5630,0x77ae},
{0x5631,0x5631,0x77b1},
{0x5632,0x5632,0x77b5},
{0x5633,0x5633,0x77c3},
{0x5634,0x5634,0x77d2},
{0x5635,0x5635,0x77d5},
{0x5636,0x5636,0x77f8},
{0x5637,0x5637,0x780e},
{0x5638,0x5638,0x7811},
{0x5639,0x5639,0x781d},
{0x563a,0x563a,0x7823},
{0x563b,0x563b,0x7844},
{0x563c,0x563c,0x7848},
{0x563d,0x563d,0x784c},
{0x563e,0x563e,0x7852},
{0x563f,0x563f,0x785e},
{0x5640,0x5641,0x7860},
{0x5642,0x5642,0x7863},
{0x5643,0x5643,0x788f},
{0x5644,0x5644,0x78a8},
{0x5645,0x5645,0x78ac},
{0x5646,0x5646,0x78b2},
{0x5647,0x5647,0x78bd},
{0x5648,0x5648,0x78bf},
{0x5649,0x5649,0x78c7},
{0x564a,0x564a,0x78d2},
{0x564b,0x564b,0x78d6},
{0x564c,0x564c,0x78db},
{0x564d,0x564d,0x78df},
{0x564e,0x564e,0x78ea},
{0x564f,0x564f,0x78f3},
{0x5650,0x5650,0x78f6},
{0x5651,0x5651,0x78ff},
{0x5652,0x5652,0x7906},
{0x5653,0x5653,0x791a},
{0x5654,0x5654,0x791e},
{0x5655,0x5655,0x7920},
{0x5656,0x5656,0x7929},
{0x5657,0x5657,0x792d},
{0x5658,0x5658,0x7935},
{0x5659,0x5659,0x7944},
{0x565a,0x565a,0x794b},
{0x565b,0x565b,0x794f},
{0x565c,0x565c,0x7951},
{0x565d,0x565d,0x7969},
{0x565e,0x565e,0x797b},
{0x565f,0x565f,0x797e},
{0x5660,0x5660,0x798c},
{0x5661,0x5661,0x7991},
{0x5662,0x5662,0x7993},
{0x5663,0x5663,0x799c},
{0x5664,0x5664,0x79a8},
{0x5665,0x5665,0x79af},
{0x5666,0x5666,0x79cf},
{0x5667,0x5667,0x79dd},
{0x5668,0x5668,0x79e0},
{0x5669,0x5669,0x79e2},
{0x566a,0x566a,0x79e5},
{0x566b,0x566b,0x79f1},
{0x566c,0x566c,0x79f8},
{0x566d,0x566d,0x79fc},
{0x566e,0x566e,0x7a07},
{0x566f,0x566f,0x7a21},
{0x5670,0x5670,0x7a27},
{0x5671,0x5671,0x7a2b},
{0x5672,0x5672,0x7a2f},
{0x5673,0x5674,0x7a34},
{0x5675,0x5675,0x7a48},
{0x5676,0x5676,0x7a55},
{0x5677,0x5677,0x7a65},
{0x5678,0x5678,0x7a7e},
{0x5679,0x5679,0x7a8b},
{0x567a,0x567a,0x7a91},
{0x567b,0x567b,0x7a9e},
{0x567c,0x567c,0x7ac9},
{0x567d,0x567d,0x7adb},
{0x567e,0x567e,0x7ae9},
{0x567f,0x567f,0x7aec},
{0x5680,0x5680,0x7af1},
{0x5681,0x5681,0x7afb},
{0x5682,0x5682,0x7b1f},
{0x5683,0x5683,0x7b23},
{0x5684,0x5684,0x7b29},
{0x5685,0x5685,0x7b30},
{0x5686,0x5686,0x7b34},
{0x5687,0x5688,0x7b3f},
{0x5689,0x5689,0x7b6a},
{0x568a,0x568a,0x7b84},
{0x568b,0x568b,0x7b89},
{0x568c,0x568c,0x7b8e},
{0x568d,0x568d,0x7b96},
{0x568e,0x568e,0x7ba5},
{0x568f,0x568f,0x7bb2},
{0x5690,0x5690,0x7bb6},
{0x5691,0x5692,0x7bba},
{0x5693,0x5693,0x7bbd},
{0x5694,0x5694,0x7bc2},
{0x5695,0x5695,0x7bc8},
{0x5696,0x5696,0x7bdb},
{0x5697,0x5698,0x7bf4},
{0x5699,0x569a,0x7bf9},
{0x569b,0x569b,0x7c02},
{0x569c,0x569c,0x7c04},
{0x569d,0x569d,0x7c06},
{0x569e,0x569e,0x7c0c},
{0x569f,0x569f,0x7c19},
{0x56a0,0x56a0,0x7c1b},
{0x56a1,0x56a1,0x7c25},
{0x56a2,0x56a2,0x7c2c},
{0x56a3,0x56a3,0x7c34},
{0x56a4,0x56a5,0x7c39},
{0x56a6,0x56a6,0x7c46},
{0x56a7,0x56a7,0x7c55},
{0x56a8,0x56a8,0x7c5a},
{0x56a9,0x56a9,0x7c63},
{0x56aa,0x56aa,0x7c69},
{0x56ab,0x56ab,0x7c7c},
{0x56ac,0x56ac,0x7c86},
{0x56ad,0x56ad,0x7cb0},
{0x56ae,0x56ae,0x7cbb},
{0x56af,0x56af,0x7ccf},
{0x56b0,0x56b0,0x7cd4},
{0x56b1,0x56b1,0x7ce9},
{0x56b2,0x56b2,0x7d0f},
{0x56b3,0x56b3,0x7d11},
{0x56b4,0x56b4,0x7d16},
{0x56b5,0x56b5,0x7d26},
{0x56b6,0x56b6,0x7d2a},
{0x56b7,0x56b7,0x7d2d},
{0x56b8,0x56b8,0x7d51},
{0x56b9,0x56b9,0x7d57},
{0x56ba,0x56ba,0x7d65},
{0x56bb,0x56bb,0x7d67},
{0x56bc,0x56bc,0x7d78},
{0x56bd,0x56bd,0x7d7b},
{0x56be,0x56be,0x7d81},
{0x56bf,0x56bf,0x7d96},
{0x56c0,0x56c3,0x7dc3},
{0x56c4,0x56c5,0x7dcd},
{0x56c6,0x56c6,0x7e00},
{0x56c7,0x56c7,0x7de2},
{0x56c8,0x56c8,0x7dea},
{0x56c9,0x56c9,0x7ded},
{0x56ca,0x56ca,0x7dfa},
{0x56cb,0x56cb,0x7e1c},
{0x56cc,0x56cc,0x7e2d},
{0x56cd,0x56cd,0x7e33},
{0x56ce,0x56ce,0x7e3f},
{0x56cf,0x56cf,0x7e4e},
{0x56d0,0x56d0,0x7e50},
{0x56d1,0x56d1,0x7e58},
{0x56d2,0x56d2,0x7e5f},
{0x56d3,0x56d3,0x7e65},
{0x56d4,0x56d4,0x7e95},
{0x56d5,0x56d6,0x7e9d},
{0x56d7,0x56d7,0x7f3f},
{0x56d8,0x56d8,0x7f5c},
{0x56d9,0x56d9,0x7f66},
{0x56da,0x56da,0x7f80},
{0x56db,0x56db,0x7f8d},
{0x56dc,0x56dc,0x7f8f},
{0x56dd,0x56dd,0x7fa6},
{0x56de,0x56de,0x7faa},
{0x56df,0x56df,0x7fb4},
{0x56e0,0x56e0,0x7fbc},
{0x56e1,0x56e1,0x7fc0},
{0x56e2,0x56e2,0x7fc8},
{0x56e3,0x56e3,0x7fe8},
{0x56e4,0x56e4,0x800f},
{0x56e5,0x56e5,0x8013},
{0x56e6,0x56e6,0x801d},
{0x56e7,0x56e8,0x801f},
{0x56e9,0x56e9,0x802e},
{0x56ea,0x56ea,0x8034},
{0x56eb,0x56eb,0x803e},
{0x56ec,0x56ec,0x8040},
{0x56ed,0x56ed,0x8044},
{0x56ee,0x56ee,0x8064},
{0x56ef,0x56ef,0x806d},
{0x56f0,0x56f0,0x8081},
{0x56f1,0x56f1,0x80b9},
{0x56f2,0x56f2,0x80c8},
{0x56f3,0x56f3,0x80cd},
{0x56f4,0x56f4,0x80d2},
{0x56f5,0x56f5,0x80ee},
{0x56f6,0x56f6,0x80f2},
{0x56f7,0x56f7,0x80f6},
{0x56f8,0x56f8,0x80f9},
{0x56f9,0x56f9,0x810b},
{0x56fa,0x56fa,0x811c},
{0x56fb,0x56fb,0x8120},
{0x56fc,0x56fc,0x813c},
{0x56fd,0x56fd,0x8145},
{0x56fe,0x56fe,0x8147},
{0x56ff,0x56ff,0x8152},
{0x5700,0x5700,0x8161},
{0x5701,0x5701,0x8177},
{0x5702,0x5702,0x8186},
{0x5703,0x5703,0x818e},
{0x5704,0x5704,0x8196},
{0x5705,0x5705,0x81a2},
{0x5706,0x5706,0x81ae},
{0x5707,0x5707,0x81c5},
{0x5708,0x5708,0x81ce},
{0x5709,0x5709,0x81eb},
{0x570a,0x570c,0x81f0},
{0x570d,0x570d,0x81f5},
{0x570e,0x570e,0x81f8},
{0x570f,0x570f,0x8200},
{0x5710,0x5710,0x820f},
{0x5711,0x5711,0x821d},
{0x5712,0x5712,0x8228},
{0x5713,0x5713,0x8243},
{0x5714,0x5714,0x824e},
{0x5715,0x5715,0x8251},
{0x5716,0x5716,0x8256},
{0x5717,0x5717,0x8267},
{0x5718,0x5718,0x827b},
{0x5719,0x571a,0x8280},
{0x571b,0x571b,0x8287},
{0x571c,0x571c,0x8294},
{0x571d,0x571d,0x8296},
{0x571e,0x571e,0x8298},
{0x571f,0x5720,0x829a},
{0x5721,0x5721,0x82a0},
{0x5722,0x5722,0x82da},
{0x5723,0x5723,0x82e0},
{0x5724,0x5724,0x82e4},
{0x5725,0x5725,0x82ed},
{0x5726,0x5727,0x830a},
{0x5728,0x5729,0x831e},
{0x572a,0x572a,0x8321},
{0x572b,0x572b,0x832c},
{0x572c,0x572c,0x832e},
{0x572d,0x572d,0x8333},
{0x572e,0x572e,0x8337},
{0x572f,0x572f,0x833d},
{0x5730,0x5730,0x8342},
{0x5731,0x5732,0x834d},
{0x5733,0x5733,0x8370},
{0x5734,0x5734,0x8380},
{0x5735,0x5735,0x8382},
{0x5736,0x5736,0x8384},
{0x5737,0x5737,0x8399},
{0x5738,0x5738,0x839c},
{0x5739,0x5739,0x83a6},
{0x573a,0x573a,0x83ac},
{0x573b,0x573b,0x83be},
{0x573c,0x573c,0x8353},
{0x573d,0x573d,0x83e8},
{0x573e,0x573e,0x8419},
{0x573f,0x573f,0x83ad},
{0x5740,0x5740,0x842f},
{0x5741,0x5741,0x8445},
{0x5742,0x5742,0x8447},
{0x5743,0x5743,0x844d},
{0x5744,0x5744,0x8456},
{0x5745,0x5745,0x845c},
{0x5746,0x5746,0x8460},
{0x5747,0x5747,0x8464},
{0x5748,0x5748,0x8467},
{0x5749,0x5749,0x846a},
{0x574a,0x574a,0x8474},
{0x574b,0x574b,0x847d},
{0x574c,0x574c,0x8492},
{0x574d,0x574d,0x8495},
{0x574e,0x574f,0x84a9},
{0x5750,0x5751,0x84c7},
{0x5752,0x5752,0x84cc},
{0x5753,0x5753,0x84f2},
{0x5754,0x5754,0x84f7},
{0x5755,0x5756,0x8502},
{0x5757,0x5757,0x8507},
{0x5758,0x5758,0x850e},
{0x5759,0x5759,0x8510},
{0x575a,0x575a,0x851c},
{0x575b,0x575b,0x8522},
{0x575c,0x575c,0x8527},
{0x575d,0x575d,0x852a},
{0x575e,0x575e,0x8533},
{0x575f,0x575f,0x8536},
{0x5760,0x5760,0x853f},
{0x5761,0x5761,0x8550},
{0x5762,0x5762,0x8552},
{0x5763,0x5764,0x855c},
{0x5765,0x5766,0x855f},
{0x5767,0x5767,0x8579},
{0x5768,0x5768,0x8589},
{0x5769,0x5769,0x858b},
{0x576a,0x576a,0x85a0},
{0x576b,0x576b,0x85a5},
{0x576c,0x576c,0x85a7},
{0x576d,0x576d,0x85b4},
{0x576e,0x576e,0x85b6},
{0x576f,0x576f,0x85b8},
{0x5770,0x5772,0x85bd},
{0x5773,0x5773,0x85c2},
{0x5774,0x5774,0x85da},
{0x5775,0x5775,0x85e0},
{0x5776,0x5776,0x85e8},
{0x5777,0x5777,0x85f3},
{0x5778,0x5778,0x85fc},
{0x5779,0x577a,0x860d},
{0x577b,0x577b,0x8619},
{0x577c,0x577c,0x861b},
{0x577d,0x577d,0x8636},
{0x577e,0x577e,0x863a},
{0x577f,0x577f,0x863d},
{0x5780,0x5781,0x8658},
{0x5782,0x5782,0x865d},
{0x5783,0x5784,0x8660},
{0x5785,0x5785,0x8664},
{0x5786,0x5786,0x8669},
{0x5787,0x5787,0x8676},
{0x5788,0x5788,0x8696},
{0x5789,0x5789,0x869a},
{0x578a,0x578a,0x86a1},
{0x578b,0x578b,0x86a6},
{0x578c,0x578c,0x86ad},
{0x578d,0x578e,0x86b4},
{0x578f,0x578f,0x86b7},
{0x5790,0x5790,0x86b9},
{0x5791,0x5791,0x86bf},
{0x5792,0x5792,0x86c5},
{0x5793,0x5793,0x86d2},
{0x5794,0x5794,0x86da},
{0x5795,0x5795,0x86dc},
{0x5796,0x5796,0x86e0},
{0x5797,0x5797,0x86e5},
{0x5798,0x5798,0x86e7},
{0x5799,0x5799,0x8688},
{0x579a,0x579a,0x8704},
{0x579b,0x579b,0x870f},
{0x579c,0x579c,0x872f},
{0x579d,0x579d,0x8732},
{0x579e,0x579f,0x873c},
{0x57a0,0x57a0,0x8745},
{0x57a1,0x57a1,0x874d},
{0x57a2,0x57a2,0x8761},
{0x57a3,0x57a3,0x876f},
{0x57a4,0x57a7,0x8783},
{0x57a8,0x57a8,0x8790},
{0x57a9,0x57a9,0x8795},
{0x57aa,0x57aa,0x87a3},
{0x57ab,0x57ab,0x87b1},
{0x57ac,0x57ac,0x87c8},
{0x57ad,0x57ad,0x87ca},
{0x57ae,0x57ae,0x87d5},
{0x57af,0x57af,0x87d9},
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{0x59a2,0x59a2,0x9b1b},
{0x59a3,0x59a3,0x9b26},
{0x59a4,0x59a4,0x9b35},
{0x59a5,0x59a5,0x9b37},
{0x59a6,0x59a7,0x9b39},
{0x59a8,0x59a8,0x9b4c},
{0x59a9,0x59aa,0x9b56},
{0x59ab,0x59ab,0x9b5b},
{0x59ac,0x59ac,0x9b61},
{0x59ad,0x59ad,0x9b6a},
{0x59ae,0x59af,0x9b6d},
{0x59b0,0x59b0,0x9b78},
{0x59b1,0x59b1,0x9b7f},
{0x59b2,0x59b2,0x9b85},
{0x59b3,0x59b3,0x9b87},
{0x59b4,0x59b4,0x9b89},
{0x59b5,0x59b5,0x9b8b},
{0x59b6,0x59b6,0x9b8d},
{0x59b7,0x59b7,0x9b94},
{0x59b8,0x59b8,0x9b9a},
{0x59b9,0x59b9,0x9ba9},
{0x59ba,0x59ba,0x9bb7},
{0x59bb,0x59bb,0x9bbc},
{0x59bc,0x59bc,0x9bd0},
{0x59bd,0x59bd,0x9bf9},
{0x59be,0x59be,0x9c0f},
{0x59bf,0x59bf,0x9c11},
{0x59c0,0x59c0,0x9c1e},
{0x59c1,0x59c1,0x9c26},
{0x59c2,0x59c2,0x9c28},
{0x59c3,0x59c3,0x9c3d},
{0x59c4,0x59c4,0x9c43},
{0x59c5,0x59c5,0x9c4e},
{0x59c6,0x59c6,0x9c5e},
{0x59c7,0x59c7,0x9c7b},
{0x59c8,0x59c8,0x9cf7},
{0x59c9,0x59c9,0x9cf9},
{0x59ca,0x59ca,0x9d1c},
{0x59cb,0x59cb,0x9d2f},
{0x59cc,0x59cd,0x9d33},
{0x59ce,0x59ce,0x9d3a},
{0x59cf,0x59cf,0x9d3c},
{0x59d0,0x59d0,0x9d45},
{0x59d1,0x59d2,0x9d53},
{0x59d3,0x59d3,0x9d65},
{0x59d4,0x59d4,0x9d83},
{0x59d5,0x59d5,0x9d86},
{0x59d6,0x59d6,0x9d8e},
{0x59d7,0x59d8,0x9d92},
{0x59d9,0x59d9,0x9d95},
{0x59da,0x59db,0x9d97},
{0x59dc,0x59dc,0x9daa},
{0x59dd,0x59dd,0x9dae},
{0x59de,0x59de,0x9dbf},
{0x59df,0x59df,0x9dca},
{0x59e0,0x59e1,0x9dd4},
{0x59e2,0x59e2,0x9dde},
{0x59e3,0x59e3,0x9dee},
{0x59e4,0x59e4,0x9df0},
{0x59e5,0x59e5,0x9dfe},
{0x59e6,0x59e6,0x9e0e},
{0x59e7,0x59e9,0x9e10},
{0x59ea,0x59ea,0x9e16},
{0x59eb,0x59eb,0x9e87},
{0x59ec,0x59ed,0x9e8e},
{0x59ee,0x59ee,0x9e96},
{0x59ef,0x59ef,0x9e98},
{0x59f0,0x59f0,0x9eae},
{0x59f1,0x59f1,0x9eb3},
{0x59f2,0x59f2,0x9ec6},
{0x59f3,0x59f3,0x9ec8},
{0x59f4,0x59f4,0x9ecb},
{0x59f5,0x59f5,0x9ed5},
{0x59f6,0x59f7,0x9eec},
{0x59f8,0x59f8,0x9ef1},
{0x59f9,0x59f9,0x9ef5},
{0x59fa,0x59fa,0x9ef8},
{0x59fb,0x59fb,0x9f11},
{0x59fc,0x59fc,0x9f16},
{0x59fd,0x59fd,0x9f1a},
{0x59fe,0x59fe,0x9f1f},
{0x59ff,0x5a00,0x9f31},
{0x5a01,0x5a01,0x9f3c},
{0x5a02,0x5a02,0x9f3f},
{0x5a03,0x5a04,0x9f43},
{0x5a05,0x5a05,0x9f47},
{0x5a06,0x5a06,0x9f56},
{0x5a07,0x5a07,0x9f5e},
{0x5a08,0x5a08,0x9f6e},
{0x5a09,0x5a09,0x9f73},
{0x5a0a,0x5a0a,0x9f7a},
{0x5a0b,0x5a0b,0x9f7d},
{0x5a0c,0x5a0c,0x9f8f},
{0x5a0d,0x5a0e,0x9f91},
{0x5a0f,0x5a0f,0x9f96},
{0x5a10,0x5a10,0x9fa1},
{0x5a11,0x5a11,0x9fa3},
};

static const pdf_xrange cmap_Adobe_Japan1_UCS2_xranges[] = {
{0x1dd9,0x1dd9,0x28cdd},
{0x1df1,0x1df1,0x2f8ed},
{0x1df6,0x1df6,0x25874},
{0x1df9,0x1df9,0x28ef6},
{0x1e0f,0x1e0f,0x2f8dc},
{0x1e36,0x1e36,0x2f884},
{0x1e4a,0x1e4a,0x2f877},
{0x1e86,0x1e86,0x2f80f},
{0x1e88,0x1e88,0x2f8d3},
{0x1e89,0x1e89,0x2f818},
{0x1e91,0x1e91,0x21a1a},
{0x1e9e,0x1e9e,0x243d0},
{0x1e9f,0x1e9f,0x2f920},
{0x215e,0x215e,0x20611},
{0x342d,0x342d,0x2f945},
{0x34d3,0x34d3,0x2090e},
{0x3558,0x3558,0x2f8fc},
{0x3566,0x3566,0x2f995},
{0x356f,0x356f,0x2f8ea},
{0x3574,0x3574,0x2f822},
{0x358a,0x358a,0x20bb7},
{0x3595,0x3595,0x29d4b},
{0x3596,0x3596,0x29d4b},
{0x3597,0x3597,0x2f833},
{0x359b,0x359b,0x2363a},
{0x359c,0x359c,0x2363a},
{0x35b6,0x35b6,0x2f8ac},
{0x35bb,0x35bb,0x20a64},
{0x35c8,0x35c8,0x2f903},
{0x35e9,0x35e9,0x2f90b},
{0x35eb,0x35eb,0x20b9f},
{0x35ef,0x35ef,0x2f828},
{0x35f1,0x35f1,0x2f921},
{0x35f7,0x35f7,0x2f83f},
{0x3608,0x3608,0x2f873},
{0x360f,0x360f,0x2000b},
{0x3611,0x3611,0x2f852},
{0x361e,0x361e,0x2f947},
{0x3621,0x3621,0x201a2},
{0x362b,0x362b,0x2f8b2},
{0x3650,0x3650,0x23cfe},
{0x365c,0x365c,0x2f91a},
{0x3668,0x3668,0x2f89a},
{0x366c,0x366c,0x2f90f},
{0x3681,0x3681,0x2123d},
{0x3682,0x3682,0x2f81a},
{0x36ae,0x36ae,0x2f862},
{0x36f4,0x36f4,0x2f9d0},
{0x36f5,0x36f5,0x2f9df},
{0x36fb,0x36fb,0x2567f},
{0x3714,0x3714,0x266b0},
{0x371c,0x371c,0x2008a},
{0x371d,0x371d,0x2f82c},
{0x3729,0x3729,0x2f86d},
{0x3731,0x3731,0x2f8b6},
{0x3736,0x3736,0x26999},
{0x373c,0x373c,0x2f8db},
{0x3764,0x3764,0x2f96c},
{0x376e,0x376e,0x26270},
{0x3781,0x3781,0x200b0},
{0x37ad,0x37ad,0x28987},
{0x37b0,0x37b0,0x28e17},
{0x37c8,0x37c8,0x2a61a},
{0x37c9,0x37c9,0x242ee},
{0x37ca,0x37ca,0x242ee},
{0x37d3,0x37d3,0x2f8e1},
{0x37d5,0x37d5,0x23cbe},
{0x37d6,0x37d6,0x20611},
{0x3ba5,0x3ba5,0x2f9f4},
{0x3c1c,0x3c1c,0x2f804},
{0x3c21,0x3c21,0x2363a},
{0x3c3e,0x3c3e,0x233fe},
{0x3c44,0x3c44,0x235c4},
{0x3c4d,0x3c4d,0x29e3d},
{0x3c53,0x3c53,0x22609},
{0x41b0,0x41b0,0x2131b},
{0x41b5,0x41b5,0x2146e},
{0x41c1,0x41c1,0x218bd},
{0x41c6,0x41c6,0x216b4},
{0x41cd,0x41cd,0x21e34},
{0x41f8,0x41f8,0x231c4},
{0x4209,0x4209,0x235c4},
{0x4212,0x4212,0x2373f},
{0x4214,0x4214,0x23763},
{0x424a,0x424a,0x247f1},
{0x426d,0x426d,0x2548e},
{0x4271,0x4271,0x2550e},
{0x427a,0x427a,0x25771},
{0x4280,0x4280,0x259c4},
{0x4289,0x4289,0x25da1},
{0x42a7,0x42a7,0x26aff},
{0x42c1,0x42c1,0x26e40},
{0x42cf,0x42cf,0x270f4},
{0x42dd,0x42dd,0x27684},
{0x42f4,0x42f4,0x28277},
{0x42fa,0x42fa,0x283cd},
{0x434b,0x434b,0x2a190},
{0x4351,0x4351,0x20089},
{0x4358,0x4358,0x200a2},
{0x435b,0x435b,0x200a4},
{0x436b,0x436b,0x20213},
{0x4382,0x4382,0x2032b},
{0x4389,0x4389,0x20381},
{0x438b,0x438b,0x20371},
{0x438f,0x438f,0x203f9},
{0x4391,0x4391,0x2044a},
{0x4393,0x4393,0x20509},
{0x439c,0x439c,0x205d6},
{0x43a0,0x43a0,0x2074f},
{0x43a7,0x43a7,0x20807},
{0x43a9,0x43a9,0x2083a},
{0x43af,0x43af,0x208b9},
{0x43b3,0x43b3,0x2097c},
{0x43b4,0x43b4,0x2099d},
{0x43b9,0x43b9,0x20ad3},
{0x43bc,0x43bc,0x20b1d},
{0x43cf,0x43cf,0x20d45},
{0x43dd,0x43dd,0x20de1},
{0x43e3,0x43e3,0x20e95},
{0x43e4,0x43e4,0x20e6d},
{0x43ec,0x43ec,0x20e64},
{0x43ef,0x43ef,0x20f5f},
{0x4406,0x4406,0x21201},
{0x4407,0x4407,0x21255},
{0x4409,0x4409,0x2127b},
{0x440d,0x440d,0x21274},
{0x4414,0x4414,0x212e4},
{0x4415,0x4415,0x212d7},
{0x441b,0x441b,0x212fd},
{0x441d,0x441d,0x21336},
{0x441e,0x441e,0x21344},
{0x4429,0x4429,0x213c4},
{0x4436,0x4436,0x2146d},
{0x4440,0x4440,0x215d7},
{0x4446,0x4446,0x26c29},
{0x4448,0x4448,0x21647},
{0x4454,0x4454,0x21706},
{0x4455,0x4455,0x21742},
{0x4475,0x4475,0x219c3},
{0x4483,0x4483,0x21c56},
{0x4488,0x4488,0x21d2d},
{0x4489,0x4489,0x21d45},
{0x448a,0x448a,0x21d78},
{0x448b,0x448b,0x21d62},
{0x448f,0x448f,0x21da1},
{0x4490,0x4490,0x21d9c},
{0x4494,0x4494,0x21d92},
{0x4497,0x4497,0x21db7},
{0x4499,0x4499,0x21de0},
{0x449a,0x449a,0x21e33},
{0x44a7,0x44a7,0x21f1e},
{0x44ae,0x44ae,0x21f76},
{0x44b1,0x44b1,0x21ffa},
{0x44bf,0x44bf,0x2217b},
{0x44c5,0x44c5,0x2231e},
{0x44c8,0x44c8,0x223ad},
{0x44e0,0x44e0,0x226f3},
{0x44ef,0x44ef,0x2285b},
{0x44f5,0x44f5,0x228ab},
{0x44f9,0x44f9,0x2298f},
{0x4503,0x4503,0x22ab8},
{0x4507,0x4508,0x22b4f},
{0x4510,0x4510,0x22b46},
{0x4512,0x4512,0x22c1d},
{0x4513,0x4513,0x22ba6},
{0x4516,0x4516,0x22c24},
{0x452e,0x452e,0x22de1},
{0x454e,0x454e,0x231c3},
{0x454f,0x454f,0x231f5},
{0x4550,0x4550,0x231b6},
{0x4561,0x4561,0x23372},
{0x4563,0x4563,0x233d3},
{0x4564,0x4564,0x233d2},
{0x4568,0x4568,0x233d0},
{0x4569,0x4569,0x233e4},
{0x456a,0x456a,0x233d5},
{0x456c,0x456c,0x233da},
{0x456e,0x456e,0x233df},
{0x4576,0x4576,0x2344a},
{0x4577,0x4577,0x23451},
{0x4578,0x4578,0x2344b},
{0x457c,0x457c,0x23465},
{0x4596,0x4596,0x234e4},
{0x4597,0x4597,0x2355a},
{0x45a3,0x45a3,0x23594},
{0x45b1,0x45b1,0x23639},
{0x45b2,0x45b2,0x23647},
{0x45b3,0x45b3,0x23638},
{0x45be,0x45be,0x2371c},
{0x45c7,0x45c7,0x2370c},
{0x45cb,0x45cb,0x23764},
{0x45d2,0x45d2,0x237ff},
{0x45d3,0x45d3,0x237e7},
{0x45d8,0x45d8,0x23824},
{0x45dd,0x45dd,0x2383d},
{0x45e9,0x45e9,0x23a98},
{0x45f6,0x45f6,0x23c7f},
{0x4605,0x4605,0x23d00},
{0x4616,0x4616,0x23d40},
{0x4617,0x4617,0x23dfa},
{0x4618,0x4618,0x23df9},
{0x4619,0x4619,0x23dd3},
{0x463f,0x463f,0x23f7e},
{0x464e,0x464e,0x24096},
{0x4653,0x4653,0x24103},
{0x465f,0x465f,0x241c6},
{0x4662,0x4662,0x241fe},
{0x4677,0x4677,0x243bc},
{0x4681,0x4681,0x24629},
{0x4687,0x4687,0x246a5},
{0x469d,0x469d,0x24896},
{0x46b8,0x46b8,0x24a4d},
{0x46c5,0x46c5,0x24b56},
{0x46c7,0x46c7,0x24b6f},
{0x46cc,0x46cc,0x24c16},
{0x46ee,0x46ee,0x24e0e},
{0x46f2,0x46f2,0x24e37},
{0x46f7,0x46f7,0x24e6a},
{0x46fa,0x46fa,0x24e8b},
{0x4705,0x4705,0x2504a},
{0x4707,0x4707,0x25055},
{0x4709,0x4709,0x25122},
{0x470e,0x470e,0x251a9},
{0x4710,0x4710,0x251e5},
{0x4711,0x4711,0x251cd},
{0x4713,0x4713,0x2521e},
{0x4715,0x4715,0x2524c},
{0x4721,0x4721,0x2542e},
{0x4729,0x4729,0x254d9},
{0x4735,0x4735,0x255a7},
{0x4748,0x4748,0x257a9},
{0x4749,0x4749,0x257b4},
{0x475c,0x475c,0x259d4},
{0x4764,0x4764,0x25ae4},
{0x4765,0x4765,0x25ae3},
{0x4766,0x4766,0x25af1},
{0x4775,0x4775,0x25bb2},
{0x477e,0x477e,0x25c4b},
{0x477f,0x477f,0x25c64},
{0x478e,0x478e,0x25e2e},
{0x478f,0x478f,0x25e56},
{0x4790,0x4790,0x25e65},
{0x4792,0x4792,0x25e62},
{0x4795,0x4795,0x25ed8},
{0x4797,0x4797,0x25ec2},
{0x4799,0x4799,0x25ee8},
{0x479a,0x479a,0x25f23},
{0x479c,0x479c,0x25f5c},
{0x47a2,0x47a2,0x25fe0},
{0x47a3,0x47a3,0x25fd4},
{0x47a8,0x47a8,0x2600c},
{0x47a9,0x47a9,0x25ffb},
{0x47b0,0x47b0,0x26017},
{0x47b3,0x47b3,0x26060},
{0x47bd,0x47bd,0x260ed},
{0x47d1,0x47d1,0x26270},
{0x47d2,0x47d2,0x26286},
{0x47da,0x47da,0x23d0e},
{0x47de,0x47de,0x26402},
{0x47f0,0x47f0,0x2667e},
{0x47fe,0x47fe,0x2671d},
{0x480c,0x480c,0x268dd},
{0x480e,0x480e,0x268ea},
{0x4812,0x4812,0x2696f},
{0x4814,0x4814,0x269dd},
{0x4817,0x4817,0x26a1e},
{0x481b,0x481b,0x26a58},
{0x481f,0x481f,0x26a8c},
{0x4822,0x4822,0x26ab7},
{0x484a,0x484a,0x26c73},
{0x4853,0x4853,0x26cdd},
{0x4860,0x4860,0x26e65},
{0x4870,0x4870,0x26f94},
{0x4879,0x4879,0x26ff8},
{0x487a,0x487b,0x26ff6},
{0x488b,0x488b,0x2710d},
{0x488e,0x488e,0x27139},
{0x48b2,0x48b2,0x273db},
{0x48b3,0x48b3,0x273da},
{0x48b9,0x48b9,0x273fe},
{0x48bc,0x48bc,0x27410},
{0x48c0,0x48c0,0x27449},
{0x48cd,0x48cd,0x27615},
{0x48ce,0x48ce,0x27614},
{0x48d0,0x48d0,0x27631},
{0x48d5,0x48d5,0x27693},
{0x48da,0x48da,0x2770e},
{0x48dc,0x48dc,0x27723},
{0x48e0,0x48e0,0x27752},
{0x48f0,0x48f0,0x27985},
{0x48fc,0x48fc,0x27a84},
{0x490b,0x490b,0x27bb3},
{0x490d,0x490d,0x27bbe},
{0x490e,0x490e,0x27bc7},
{0x4914,0x4914,0x27cb8},
{0x491c,0x491c,0x27da0},
{0x491e,0x491e,0x27e10},
{0x4927,0x4927,0x2808a},
{0x492d,0x492d,0x280bb},
{0x4939,0x4939,0x28282},
{0x493b,0x493b,0x282f3},
{0x4942,0x4942,0x2840c},
{0x4945,0x4945,0x28455},
{0x4952,0x4952,0x2856b},
{0x4955,0x4956,0x285c8},
{0x4960,0x4960,0x286d7},
{0x4963,0x4963,0x286fa},
{0x497b,0x497b,0x28949},
{0x497c,0x497c,0x28946},
{0x4981,0x4981,0x2896b},
{0x4988,0x4988,0x28988},
{0x4992,0x4993,0x289ba},
{0x499b,0x499b,0x28a1e},
{0x499c,0x499c,0x28a29},
{0x499f,0x499f,0x28a71},
{0x49a0,0x49a0,0x28a43},
{0x49a7,0x49a7,0x28a99},
{0x49a8,0x49a8,0x28acd},
{0x49ae,0x49ae,0x28ae4},
{0x49af,0x49af,0x28add},
{0x49ba,0x49ba,0x28bc1},
{0x49bb,0x49bb,0x28bef},
{0x49c2,0x49c2,0x28d10},
{0x49c3,0x49c3,0x28d71},
{0x49c5,0x49c5,0x28dfb},
{0x49c6,0x49c6,0x28e1f},
{0x49ca,0x49ca,0x28e36},
{0x49cd,0x49cd,0x28e89},
{0x49cf,0x49cf,0x28eeb},
{0x49d1,0x49d1,0x28f32},
{0x49d7,0x49d7,0x28ff8},
{0x49e5,0x49e5,0x292a0},
{0x49e6,0x49e6,0x292b1},
{0x49f7,0x49f7,0x29490},
{0x4a00,0x4a00,0x295cf},
{0x4a0f,0x4a0f,0x296f0},
{0x4a12,0x4a12,0x29719},
{0x4a16,0x4a16,0x29750},
{0x4a27,0x4a27,0x298c6},
{0x4a39,0x4a39,0x29a72},
{0x4a52,0x4a52,0x29ddb},
{0x4a5c,0x4a5c,0x29e15},
{0x4a5d,0x4a5d,0x29e8a},
{0x4a5e,0x4a5e,0x29e49},
{0x4a66,0x4a66,0x29ec4},
{0x4a6b,0x4a6b,0x29ee9},
{0x4a6e,0x4a6e,0x29edb},
{0x4a7f,0x4a7f,0x29fd7},
{0x4a83,0x4a83,0x2a02f},
{0x4a85,0x4a85,0x2a01a},
{0x4a8b,0x4a8b,0x2a0f9},
{0x4a8c,0x4a8c,0x2a082},
{0x4aa1,0x4aa1,0x22218},
{0x4aa5,0x4aa5,0x2a38c},
{0x4aa7,0x4aa7,0x2a437},
{0x4ab3,0x4ab3,0x2a5f1},
{0x4ab5,0x4ab5,0x2a602},
{0x4ab9,0x4ab9,0x2a6b2},
{0x4e59,0x4e59,0x200f5},
{0x4e5a,0x4e5a,0x24e04},
{0x4e5b,0x4e5b,0x24ff2},
{0x4e5c,0x4e5c,0x27d73},
{0x4e5d,0x4e5d,0x2f815},
{0x4e5e,0x4e5e,0x2f846},
{0x4e5f,0x4e5f,0x2f899},
{0x4e60,0x4e60,0x2f8a6},
{0x4e61,0x4e61,0x2f8e5},
{0x4e62,0x4e62,0x2f9de},
{0x4e68,0x4e68,0x2a2b2},
{0x4e6b,0x4e6b,0x20158},
{0x4e70,0x4e70,0x205b1},
{0x4e73,0x4e73,0x206ec},
{0x4e7a,0x4e7a,0x20d58},
{0x4e90,0x4e90,0x259cc},
{0x4e9c,0x4e9c,0x22e42},
{0x4ea2,0x4ea2,0x22feb},
{0x4ea5,0x4ea5,0x279b4},
{0x4ec8,0x4ec8,0x2404b},
{0x4eee,0x4eee,0x26c9e},
{0x4efc,0x4efc,0x27c3c},
{0x4f26,0x4f26,0x2383d},
{0x4f57,0x4f57,0x2634c},
{0x4f5b,0x4f5b,0x29e3d},
{0x4f5c,0x4f5c,0x2a61a},
};

static const pdf_mrange cmap_Adobe_Japan1_UCS2_mranges[] = {
{0x1f7d,0x0},
{0x1ffd,0x3},
{0x1ffe,0x7},
{0x2067,0xb},
{0x2068,0x10},
{0x2069,0x14},
{0x206c,0x17},
{0x206d,0x1c},
{0x206e,0x20},
{0x2072,0x23},
{0x2078,0x26},
{0x2081,0x29},
{0x2082,0x2e},
{0x2085,0x33},
{0x2086,0x38},
{0x24b4,0x3d},
{0x24b7,0x40},
{0x24ba,0x43},
{0x24c0,0x46},
{0x24c3,0x49},
{0x24c6,0x4c},
{0x25f4,0x4f},
{0x25f7,0x52},
{0x25fa,0x55},
{0x2600,0x58},
{0x2603,0x5b},
{0x2606,0x5e},
{0x2634,0x61},
{0x263e,0x65},
{0x263f,0x69},
{0x2640,0x6d},
{0x2641,0x71},
{0x2642,0x75},
{0x2643,0x79},
{0x2648,0x7d},
{0x2649,0x81},
{0x264a,0x85},
{0x264b,0x89},
{0x264c,0x8d},
{0x264d,0x91},
{0x264e,0x95},
{0x264f,0x9a},
{0x2650,0x9f},
{0x2651,0xa4},
{0x2652,0xa9},
{0x2653,0xae},
{0x2654,0xb3},
{0x2655,0xb8},
{0x2656,0xbd},
{0x2657,0xc2},
{0x2658,0xc7},
{0x2659,0xcc},
{0x265a,0xd1},
{0x265b,0xd6},
{0x265c,0xdc},
{0x265d,0xe1},
{0x265e,0xe6},
{0x265f,0xeb},
{0x2660,0xf1},
{0x2661,0xf7},
{0x2662,0xfb},
{0x2663,0xff},
{0x2664,0x103},
{0x2665,0x107},
{0x2666,0x10b},
{0x2667,0x10f},
{0x2668,0x113},
{0x2669,0x117},
{0x266a,0x11b},
{0x266b,0x11f},
{0x266c,0x123},
{0x266d,0x127},
{0x266e,0x12b},
{0x266f,0x12f},
{0x2670,0x133},
{0x2671,0x137},
{0x2672,0x13b},
{0x2673,0x13f},
{0x2674,0x143},
{0x2675,0x147},
{0x2676,0x14b},
{0x2677,0x14f},
{0x2678,0x153},
{0x2679,0x157},
{0x267a,0x15b},
{0x267b,0x15f},
{0x267c,0x163},
{0x267d,0x167},
{0x267e,0x16c},
{0x267f,0x171},
{0x2680,0x176},
{0x2681,0x17b},
{0x2682,0x180},
{0x2683,0x185},
{0x2684,0x18a},
{0x2685,0x18f},
{0x2686,0x194},
{0x2687,0x199},
{0x2688,0x19e},
{0x2689,0x1a3},
{0x268a,0x1a8},
{0x268b,0x1ae},
{0x268c,0x1b3},
{0x268d,0x1b8},
{0x268e,0x1bd},
{0x268f,0x1c3},
{0x269c,0x1c9},
{0x269d,0x1cc},
{0x269e,0x1cf},
{0x269f,0x1d2},
{0x26a0,0x1d5},
{0x26a1,0x1d8},
{0x26a2,0x1db},
{0x26a3,0x1de},
{0x26a4,0x1e1},
{0x26a5,0x1e4},
{0x26a6,0x1e7},
{0x26a7,0x1ea},
{0x26a8,0x1ed},
{0x26a9,0x1f0},
{0x26aa,0x1f3},
{0x26ab,0x1f6},
{0x26ac,0x1f9},
{0x26ad,0x1fc},
{0x26ae,0x1ff},
{0x26af,0x202},
{0x26b0,0x205},
{0x26b1,0x208},
{0x26b2,0x20b},
{0x26b3,0x20e},
{0x26b4,0x211},
{0x26b5,0x214},
{0x26b6,0x217},
{0x26b7,0x21a},
{0x26b8,0x21d},
{0x26b9,0x220},
{0x26ba,0x223},
{0x26bb,0x226},
{0x26bc,0x229},
{0x26bd,0x22c},
{0x26be,0x22f},
{0x26bf,0x232},
{0x26c0,0x235},
{0x26c1,0x238},
{0x26c2,0x23b},
{0x26c3,0x23e},
{0x26c4,0x241},
{0x26c5,0x244},
{0x26c6,0x247},
{0x26c7,0x24a},
{0x26c8,0x24d},
{0x26c9,0x250},
{0x26ca,0x253},
{0x26cb,0x256},
{0x26cc,0x259},
{0x26cd,0x25c},
{0x26ce,0x25f},
{0x26cf,0x262},
{0x26d0,0x265},
{0x26d1,0x268},
{0x26d2,0x26b},
{0x26d3,0x26e},
{0x26d4,0x271},
{0x26d5,0x274},
{0x26d6,0x277},
{0x26d7,0x27a},
{0x26d8,0x27d},
{0x26d9,0x280},
{0x26da,0x283},
{0x26db,0x286},
{0x26dc,0x289},
{0x26dd,0x28c},
{0x26de,0x28f},
{0x26df,0x292},
{0x26e0,0x295},
{0x26e1,0x298},
{0x26e2,0x29b},
{0x26e3,0x29e},
{0x26e4,0x2a1},
{0x26e5,0x2a4},
{0x26e6,0x2a7},
{0x26e7,0x2aa},
{0x26e8,0x2ad},
{0x26e9,0x2b0},
{0x26ea,0x2b3},
{0x26eb,0x2b6},
{0x26ec,0x2b9},
{0x26ed,0x2bc},
{0x26ee,0x2bf},
{0x26ef,0x2c2},
{0x26f0,0x2c5},
{0x26f1,0x2c8},
{0x26f2,0x2cb},
{0x26f3,0x2ce},
{0x26f4,0x2d1},
{0x26f5,0x2d4},
{0x2702,0x2d8},
{0x2703,0x2dd},
{0x2704,0x2e1},
{0x2711,0x2e4},
{0x2712,0x2e9},
{0x2713,0x2ed},
{0x2798,0x2f0},
{0x2799,0x2f3},
{0x279a,0x2f6},
{0x279b,0x2f9},
{0x279c,0x2fc},
{0x279d,0x2ff},
{0x279e,0x302},
{0x279f,0x305},
{0x27a0,0x308},
{0x27a1,0x30b},
{0x27f9,0x30e},
{0x27fa,0x311},
{0x2804,0x314},
{0x2805,0x317},
{0x2806,0x31a},
{0x2807,0x31d},
{0x2808,0x320},
{0x2809,0x323},
{0x280a,0x326},
{0x280b,0x329},
{0x280c,0x32c},
{0x280d,0x32f},
{0x280e,0x332},
{0x280f,0x335},
{0x2810,0x338},
{0x2811,0x33b},
{0x2812,0x33e},
{0x2813,0x341},
{0x2814,0x344},
{0x2815,0x347},
{0x2816,0x34a},
{0x2817,0x34d},
{0x2818,0x350},
{0x2819,0x353},
{0x281a,0x356},
{0x281b,0x359},
{0x281c,0x35c},
{0x281d,0x35f},
{0x281e,0x362},
{0x281f,0x365},
{0x2820,0x368},
{0x2821,0x36b},
{0x2822,0x36e},
{0x2823,0x371},
{0x2824,0x374},
{0x2825,0x377},
{0x2826,0x37a},
{0x2827,0x37d},
{0x2828,0x380},
{0x2829,0x383},
{0x282a,0x386},
{0x282b,0x389},
{0x282c,0x38c},
{0x282d,0x38f},
{0x282e,0x392},
{0x282f,0x395},
{0x2830,0x398},
{0x2831,0x39b},
{0x2832,0x39e},
{0x2833,0x3a1},
{0x2834,0x3a4},
{0x2835,0x3a7},
{0x2836,0x3aa},
{0x2837,0x3ad},
{0x2838,0x3b0},
{0x2839,0x3b3},
{0x283a,0x3b6},
{0x283b,0x3b9},
{0x283c,0x3bc},
{0x283d,0x3bf},
{0x283e,0x3c2},
{0x283f,0x3c5},
{0x2840,0x3c8},
{0x2841,0x3cb},
{0x2842,0x3ce},
{0x2843,0x3d1},
{0x2844,0x3d4},
{0x2845,0x3d7},
{0x2846,0x3da},
{0x2847,0x3dd},
{0x2848,0x3e0},
{0x2908,0x3e4},
{0x2909,0x3e7},
{0x290a,0x3ea},
{0x290b,0x3ed},
{0x290c,0x3f0},
{0x290d,0x3f3},
{0x290e,0x3f6},
{0x290f,0x3f9},
{0x2910,0x3fc},
{0x2911,0x3ff},
{0x2912,0x402},
{0x2913,0x405},
{0x2914,0x408},
{0x2915,0x40b},
{0x2916,0x40e},
{0x2917,0x411},
{0x2918,0x414},
{0x2919,0x417},
{0x291a,0x41a},
{0x291b,0x41d},
{0x291c,0x420},
{0x291d,0x423},
{0x291e,0x426},
{0x291f,0x429},
{0x2920,0x42c},
{0x2921,0x42f},
{0x2922,0x432},
{0x2923,0x435},
{0x2924,0x438},
{0x2925,0x43b},
{0x2926,0x43e},
{0x2927,0x441},
{0x2928,0x444},
{0x2929,0x447},
{0x292a,0x44a},
{0x292b,0x44d},
{0x292c,0x450},
{0x292d,0x453},
{0x292e,0x456},
{0x292f,0x459},
{0x2930,0x45c},
{0x2931,0x45f},
{0x2932,0x462},
{0x2933,0x465},
{0x2934,0x468},
{0x2935,0x46b},
{0x2936,0x46e},
{0x2937,0x471},
{0x2938,0x474},
{0x2939,0x477},
{0x293a,0x47a},
{0x293b,0x47d},
{0x293c,0x480},
{0x293d,0x483},
{0x293e,0x486},
{0x293f,0x489},
{0x2940,0x48c},
{0x2941,0x48f},
{0x2942,0x492},
{0x2943,0x495},
{0x2944,0x498},
{0x2945,0x49b},
{0x2946,0x49e},
{0x2947,0x4a1},
{0x2948,0x4a4},
{0x2949,0x4a7},
{0x294a,0x4aa},
{0x294b,0x4ad},
{0x294c,0x4b0},
{0x294d,0x4b3},
{0x294e,0x4b6},
{0x294f,0x4b9},
{0x2950,0x4bc},
{0x2951,0x4bf},
{0x2952,0x4c2},
{0x2953,0x4c5},
{0x2954,0x4c8},
{0x2955,0x4cb},
{0x2956,0x4ce},
{0x2957,0x4d1},
{0x2958,0x4d4},
{0x2959,0x4d7},
{0x295a,0x4da},
{0x295b,0x4dd},
{0x295c,0x4e0},
{0x295d,0x4e3},
{0x295e,0x4e6},
{0x295f,0x4e9},
{0x2960,0x4ec},
{0x2961,0x4ef},
{0x2962,0x4f2},
{0x2963,0x4f5},
{0x2964,0x4f8},
{0x2965,0x4fb},
{0x2966,0x4fe},
{0x2967,0x501},
{0x2968,0x504},
{0x2969,0x507},
{0x296a,0x50a},
{0x296b,0x50d},
{0x296c,0x510},
{0x2a0d,0x514},
{0x2a0f,0x517},
{0x2a11,0x51a},
{0x2a13,0x51d},
{0x2a15,0x520},
{0x2a17,0x523},
{0x2a19,0x526},
{0x2a1b,0x529},
{0x2a1d,0x52c},
{0x2a1f,0x52f},
{0x2a20,0x532},
{0x2a21,0x535},
{0x2a22,0x538},
{0x2a23,0x53b},
{0x2a24,0x53e},
{0x2a25,0x541},
{0x2a26,0x544},
{0x2a27,0x547},
{0x2a28,0x54a},
{0x2a29,0x54d},
{0x2a2a,0x550},
{0x2a2b,0x553},
{0x2a2c,0x556},
{0x2a2d,0x559},
{0x2a2e,0x55c},
{0x2a2f,0x55f},
{0x2a30,0x562},
{0x2a31,0x565},
{0x2a32,0x568},
{0x2a33,0x56b},
{0x2a34,0x56e},
{0x2a35,0x571},
{0x2a36,0x574},
{0x2a37,0x577},
{0x2a38,0x57a},
{0x2a39,0x57d},
{0x2a3a,0x580},
{0x2a3b,0x583},
{0x2a3c,0x586},
{0x2a3d,0x589},
{0x2a3e,0x58c},
{0x2a3f,0x58f},
{0x2a40,0x592},
{0x2a41,0x595},
{0x2a42,0x598},
{0x2a43,0x59b},
{0x2a44,0x59e},
{0x2a45,0x5a1},
{0x2a46,0x5a4},
{0x2a47,0x5a7},
{0x2a48,0x5aa},
{0x2a49,0x5ad},
{0x2a4a,0x5b0},
{0x2a4b,0x5b3},
{0x2a4c,0x5b6},
{0x2a4d,0x5b9},
{0x2a4e,0x5bc},
{0x2a4f,0x5bf},
{0x2a50,0x5c2},
{0x2a51,0x5c5},
{0x2a52,0x5c8},
{0x2a53,0x5cb},
{0x2a54,0x5ce},
{0x2a55,0x5d1},
{0x2a56,0x5d4},
{0x2a57,0x5d7},
{0x2a58,0x5da},
{0x2a59,0x5dd},
{0x2a5a,0x5e0},
{0x2a5b,0x5e3},
{0x2a5c,0x5e6},
{0x2a5d,0x5e9},
{0x2a5e,0x5ec},
{0x2a5f,0x5ef},
{0x2a60,0x5f2},
{0x2a61,0x5f5},
{0x2a62,0x5f8},
{0x2a63,0x5fb},
{0x2a64,0x5fe},
{0x2a65,0x601},
{0x2a66,0x604},
{0x2a67,0x607},
{0x2a68,0x60a},
{0x2a69,0x60d},
{0x2a6a,0x610},
{0x2a6b,0x613},
{0x2a6c,0x616},
{0x2a6d,0x619},
{0x2a6e,0x61c},
{0x2a6f,0x61f},
{0x2a70,0x622},
{0x2a71,0x625},
{0x2a72,0x628},
{0x2a73,0x62b},
{0x2a74,0x62e},
{0x2a75,0x631},
{0x2a76,0x634},
{0x2a77,0x637},
{0x2a78,0x63a},
{0x2a79,0x63d},
{0x2a7a,0x640},
{0x2b1e,0x644},
{0x2b20,0x647},
{0x2b22,0x64a},
{0x2b24,0x64d},
{0x2b26,0x650},
{0x2b28,0x653},
{0x2b2a,0x656},
{0x2b2c,0x659},
{0x2b2e,0x65c},
{0x2b30,0x65f},
{0x2b31,0x662},
{0x2b32,0x665},
{0x2b33,0x668},
{0x2b34,0x66b},
{0x2b35,0x66e},
{0x2b36,0x671},
{0x2b37,0x674},
{0x2b38,0x677},
{0x2b39,0x67a},
{0x2b3a,0x67d},
{0x2b3b,0x680},
{0x2b3c,0x683},
{0x2b3d,0x686},
{0x2b3e,0x689},
{0x2b3f,0x68c},
{0x2b40,0x68f},
{0x2b41,0x692},
{0x2b42,0x695},
{0x2b43,0x698},
{0x2b44,0x69b},
{0x2b45,0x69e},
{0x2b46,0x6a1},
{0x2b47,0x6a4},
{0x2b48,0x6a7},
{0x2b49,0x6aa},
{0x2b4a,0x6ad},
{0x2b4b,0x6b0},
{0x2b4c,0x6b3},
{0x2b4d,0x6b6},
{0x2b4e,0x6b9},
{0x2b4f,0x6bc},
{0x2b50,0x6bf},
{0x2b51,0x6c2},
{0x2b52,0x6c5},
{0x2b53,0x6c8},
{0x2b54,0x6cb},
{0x2b55,0x6ce},
{0x2b56,0x6d1},
{0x2b57,0x6d4},
{0x2b58,0x6d7},
{0x2b59,0x6da},
{0x2b5a,0x6dd},
{0x2b5b,0x6e0},
{0x2b5c,0x6e3},
{0x2b5d,0x6e6},
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{0x511f,0xf29},
{0x5120,0xf2c},
{0x5121,0xf2f},
{0x5122,0xf32},
{0x5123,0xf35},
{0x5124,0xf38},
{0x5125,0xf3b},
{0x5126,0xf3e},
{0x5127,0xf41},
{0x5128,0xf44},
{0x5129,0xf47},
{0x512a,0xf4a},
{0x512b,0xf4d},
{0x512c,0xf50},
{0x512d,0xf53},
{0x512e,0xf56},
{0x512f,0xf59},
{0x5130,0xf5c},
{0x5131,0xf5f},
{0x5132,0xf62},
{0x5133,0xf65},
{0x5134,0xf68},
{0x5135,0xf6b},
{0x5136,0xf6e},
{0x5137,0xf71},
{0x5138,0xf74},
{0x5139,0xf77},
{0x513a,0xf7a},
{0x513b,0xf7d},
{0x513c,0xf80},
{0x513d,0xf83},
{0x513e,0xf86},
{0x513f,0xf89},
{0x5140,0xf8c},
{0x5141,0xf8f},
{0x5142,0xf92},
{0x5143,0xf95},
{0x5144,0xf98},
{0x5145,0xf9b},
{0x5146,0xf9e},
{0x5147,0xfa1},
{0x5148,0xfa4},
{0x5149,0xfa7},
{0x514a,0xfaa},
{0x514b,0xfad},
{0x514c,0xfb0},
{0x514d,0xfb3},
{0x514e,0xfb6},
{0x514f,0xfb9},
{0x5150,0xfbc},
{0x5151,0xfbf},
{0x5152,0xfc2},
{0x5153,0xfc5},
{0x5154,0xfc8},
{0x5155,0xfcb},
{0x5156,0xfce},
{0x5157,0xfd1},
{0x5158,0xfd4},
{0x5159,0xfd7},
{0x515a,0xfda},
{0x515b,0xfdd},
{0x515c,0xfe0},
{0x515d,0xfe3},
{0x515e,0xfe6},
{0x515f,0xfe9},
{0x5160,0xfec},
{0x5161,0xfef},
{0x5162,0xff2},
{0x5163,0xff5},
{0x5164,0xff8},
{0x5165,0xffb},
{0x5166,0xffe},
{0x5167,0x1001},
{0x5168,0x1004},
{0x5169,0x1007},
{0x516a,0x100a},
{0x516b,0x100d},
{0x516c,0x1010},
{0x516d,0x1013},
{0x516e,0x1016},
{0x516f,0x1019},
{0x5170,0x101c},
{0x5171,0x101f},
{0x5172,0x1023},
{0x5173,0x1027},
{0x5174,0x102b},
{0x5175,0x102f},
{0x5176,0x1033},
{0x5177,0x1037},
{0x5178,0x103b},
{0x5179,0x103f},
{0x517a,0x1043},
{0x517b,0x1047},
{0x517c,0x104b},
{0x517d,0x104f},
{0x517e,0x1053},
{0x517f,0x1057},
{0x5180,0x105b},
{0x5181,0x105f},
{0x5182,0x1063},
{0x5183,0x1067},
{0x5184,0x106b},
{0x5185,0x106f},
{0x5186,0x1073},
{0x5187,0x1077},
{0x5188,0x107b},
{0x5189,0x107f},
{0x518a,0x1083},
{0x518b,0x1087},
{0x518c,0x108b},
{0x518d,0x108f},
{0x518e,0x1093},
{0x518f,0x1097},
{0x5190,0x109b},
{0x5191,0x109f},
{0x5192,0x10a3},
{0x5193,0x10a7},
{0x5194,0x10ab},
{0x5195,0x10af},
{0x5196,0x10b3},
{0x5197,0x10b7},
{0x5198,0x10bb},
{0x5199,0x10bf},
{0x519a,0x10c3},
{0x519b,0x10c7},
{0x519c,0x10cb},
{0x519d,0x10cf},
{0x519e,0x10d3},
{0x519f,0x10d7},
{0x51a0,0x10db},
{0x51a1,0x10df},
{0x51a2,0x10e3},
{0x51a3,0x10e7},
{0x51a4,0x10ea},
{0x51a5,0x10ed},
{0x51a6,0x10f0},
{0x51a7,0x10f3},
{0x51a8,0x10f6},
{0x51a9,0x10f9},
{0x51aa,0x10fc},
{0x51ab,0x10ff},
{0x51ac,0x1102},
{0x51ad,0x1105},
{0x51ae,0x1108},
{0x51af,0x110b},
{0x51b0,0x110e},
{0x51b1,0x1111},
{0x51b2,0x1114},
{0x51b3,0x1117},
{0x51b4,0x111a},
{0x51b5,0x111d},
{0x51b6,0x1120},
{0x51b7,0x1123},
{0x51b8,0x1127},
{0x51b9,0x112b},
{0x51ba,0x112e},
{0x51bb,0x1131},
{0x51bc,0x1134},
{0x51bd,0x1137},
{0x51be,0x113a},
{0x51bf,0x113d},
{0x51c0,0x1141},
{0x51c1,0x1145},
{0x51c2,0x1148},
{0x51c3,0x114c},
{0x51c4,0x1151},
{0x51c5,0x1157},
{0x51c6,0x115c},
{0x51c7,0x1161},
{0x51c8,0x1166},
{0x51c9,0x116a},
{0x51ca,0x116e},
{0x51cb,0x1172},
{0x51cc,0x1177},
{0x51cd,0x117a},
{0x51ce,0x117e},
{0x51cf,0x1184},
{0x51d0,0x1187},
{0x51d1,0x118b},
{0x51d2,0x1190},
{0x51d3,0x1196},
{0x51d4,0x119b},
{0x51d5,0x11a0},
{0x51d6,0x11a5},
{0x51d7,0x11a9},
{0x51d8,0x11ad},
{0x51d9,0x11b1},
{0x51da,0x11b6},
{0x51db,0x11b9},
{0x51dc,0x11bd},
{0x51df,0x11c3},
{0x51e0,0x11c6},
};

static const int cmap_Adobe_Japan1_UCS2_table[] = {
0x2,0x30,0x2e,
0x3,0x73,0x65,0x63,
0x3,0x6d,0x69,0x6e,
0x4,0x58,0x49,0x49,0x49,
0x3,0x58,0x49,0x56,
0x2,0x58,0x56,
0x4,0x78,0x69,0x69,0x69,
0x3,0x78,0x69,0x76,
0x2,0x78,0x76,
0x2,0x54,0x42,
0x2,0x2193,0x2191,
0x4,0x6709,0x9650,0x4f1a,0x793e,
0x4,0x8ca1,0x56e3,0x6cd5,0x4eba,
0x4,0x6709,0x9650,0x4f1a,0x793e,
0x4,0x8ca1,0x56e3,0x6cd5,0x4eba,
0x2,0x45,0x30a,
0x2,0x49,0x30a,
0x2,0x4f,0x30a,
0x2,0x65,0x30a,
0x2,0x131,0x30a,
0x2,0x6f,0x30a,
0x2,0x45,0x30a,
0x2,0x49,0x30a,
0x2,0x4f,0x30a,
0x2,0x65,0x30a,
0x2,0x131,0x30a,
0x2,0x6f,0x30a,
0x3,0x30,0x2f,0x33,
0x3,0x31,0x2f,0x37,
0x3,0x32,0x2f,0x37,
0x3,0x33,0x2f,0x37,
0x3,0x34,0x2f,0x37,
0x3,0x35,0x2f,0x37,
0x3,0x36,0x2f,0x37,
0x3,0x31,0x2f,0x39,
0x3,0x32,0x2f,0x39,
0x3,0x34,0x2f,0x39,
0x3,0x35,0x2f,0x39,
0x3,0x37,0x2f,0x39,
0x3,0x38,0x2f,0x39,
0x4,0x31,0x2f,0x31,0x30,
0x4,0x33,0x2f,0x31,0x30,
0x4,0x37,0x2f,0x31,0x30,
0x4,0x39,0x2f,0x31,0x30,
0x4,0x31,0x2f,0x31,0x31,
0x4,0x32,0x2f,0x31,0x31,
0x4,0x33,0x2f,0x31,0x31,
0x4,0x34,0x2f,0x31,0x31,
0x4,0x35,0x2f,0x31,0x31,
0x4,0x36,0x2f,0x31,0x31,
0x4,0x37,0x2f,0x31,0x31,
0x4,0x38,0x2f,0x31,0x31,
0x4,0x39,0x2f,0x31,0x31,
0x5,0x31,0x30,0x2f,0x31,0x31,
0x4,0x31,0x2f,0x31,0x32,
0x4,0x35,0x2f,0x31,0x32,
0x4,0x37,0x2f,0x31,0x32,
0x5,0x31,0x31,0x2f,0x31,0x32,
0x5,0x31,0x2f,0x31,0x30,0x30,
0x3,0x30,0x2f,0x33,
0x3,0x31,0x2f,0x32,
0x3,0x31,0x2f,0x33,
0x3,0x32,0x2f,0x33,
0x3,0x31,0x2f,0x34,
0x3,0x33,0x2f,0x34,
0x3,0x31,0x2f,0x35,
0x3,0x32,0x2f,0x35,
0x3,0x33,0x2f,0x35,
0x3,0x34,0x2f,0x35,
0x3,0x31,0x2f,0x36,
0x3,0x35,0x2f,0x36,
0x3,0x31,0x2f,0x37,
0x3,0x32,0x2f,0x37,
0x3,0x33,0x2f,0x37,
0x3,0x34,0x2f,0x37,
0x3,0x35,0x2f,0x37,
0x3,0x36,0x2f,0x37,
0x3,0x31,0x2f,0x38,
0x3,0x33,0x2f,0x38,
0x3,0x35,0x2f,0x38,
0x3,0x37,0x2f,0x38,
0x3,0x31,0x2f,0x39,
0x3,0x32,0x2f,0x39,
0x3,0x34,0x2f,0x39,
0x3,0x35,0x2f,0x39,
0x3,0x37,0x2f,0x39,
0x3,0x38,0x2f,0x39,
0x4,0x31,0x2f,0x31,0x30,
0x4,0x33,0x2f,0x31,0x30,
0x4,0x37,0x2f,0x31,0x30,
0x4,0x39,0x2f,0x31,0x30,
0x4,0x31,0x2f,0x31,0x31,
0x4,0x32,0x2f,0x31,0x31,
0x4,0x33,0x2f,0x31,0x31,
0x4,0x34,0x2f,0x31,0x31,
0x4,0x35,0x2f,0x31,0x31,
0x4,0x36,0x2f,0x31,0x31,
0x4,0x37,0x2f,0x31,0x31,
0x4,0x38,0x2f,0x31,0x31,
0x4,0x39,0x2f,0x31,0x31,
0x5,0x31,0x30,0x2f,0x31,0x31,
0x4,0x31,0x2f,0x31,0x32,
0x4,0x35,0x2f,0x31,0x32,
0x4,0x37,0x2f,0x31,0x32,
0x5,0x31,0x31,0x2f,0x31,0x32,
0x5,0x31,0x2f,0x31,0x30,0x30,
0x2,0x30,0x30,
0x2,0x30,0x31,
0x2,0x30,0x32,
0x2,0x30,0x33,
0x2,0x30,0x34,
0x2,0x30,0x35,
0x2,0x30,0x36,
0x2,0x30,0x37,
0x2,0x30,0x38,
0x2,0x30,0x39,
0x2,0x32,0x31,
0x2,0x32,0x32,
0x2,0x32,0x33,
0x2,0x32,0x34,
0x2,0x32,0x35,
0x2,0x32,0x36,
0x2,0x32,0x37,
0x2,0x32,0x38,
0x2,0x32,0x39,
0x2,0x33,0x30,
0x2,0x33,0x31,
0x2,0x33,0x32,
0x2,0x33,0x33,
0x2,0x33,0x34,
0x2,0x33,0x35,
0x2,0x33,0x36,
0x2,0x33,0x37,
0x2,0x33,0x38,
0x2,0x33,0x39,
0x2,0x34,0x30,
0x2,0x34,0x31,
0x2,0x34,0x32,
0x2,0x34,0x33,
0x2,0x34,0x34,
0x2,0x34,0x35,
0x2,0x34,0x36,
0x2,0x34,0x37,
0x2,0x34,0x38,
0x2,0x34,0x39,
0x2,0x35,0x30,
0x2,0x35,0x31,
0x2,0x35,0x32,
0x2,0x35,0x33,
0x2,0x35,0x34,
0x2,0x35,0x35,
0x2,0x35,0x36,
0x2,0x35,0x37,
0x2,0x35,0x38,
0x2,0x35,0x39,
0x2,0x36,0x30,
0x2,0x36,0x31,
0x2,0x36,0x32,
0x2,0x36,0x33,
0x2,0x36,0x34,
0x2,0x36,0x35,
0x2,0x36,0x36,
0x2,0x36,0x37,
0x2,0x36,0x38,
0x2,0x36,0x39,
0x2,0x37,0x30,
0x2,0x37,0x31,
0x2,0x37,0x32,
0x2,0x37,0x33,
0x2,0x37,0x34,
0x2,0x37,0x35,
0x2,0x37,0x36,
0x2,0x37,0x37,
0x2,0x37,0x38,
0x2,0x37,0x39,
0x2,0x38,0x30,
0x2,0x38,0x31,
0x2,0x38,0x32,
0x2,0x38,0x33,
0x2,0x38,0x34,
0x2,0x38,0x35,
0x2,0x38,0x36,
0x2,0x38,0x37,
0x2,0x38,0x38,
0x2,0x38,0x39,
0x2,0x39,0x30,
0x2,0x39,0x31,
0x2,0x39,0x32,
0x2,0x39,0x33,
0x2,0x39,0x34,
0x2,0x39,0x35,
0x2,0x39,0x36,
0x2,0x39,0x37,
0x2,0x39,0x38,
0x2,0x39,0x39,
0x3,0x31,0x30,0x30,
0x4,0x78,0x69,0x69,0x69,
0x3,0x78,0x69,0x76,
0x2,0x78,0x76,
0x4,0x58,0x49,0x49,0x49,
0x3,0x58,0x49,0x56,
0x2,0x58,0x56,
0x2,0x5341,0x4e00,
0x2,0x5341,0x4e8c,
0x2,0x5341,0x4e09,
0x2,0x5341,0x56db,
0x2,0x5341,0x4e94,
0x2,0x5341,0x516d,
0x2,0x5341,0x4e03,
0x2,0x5341,0x516b,
0x2,0x5341,0x4e5d,
0x2,0x4e8c,0x5341,
0x2,0x28,0x29,
0x2,0x30,0x30,
0x2,0x33,0x32,
0x2,0x33,0x33,
0x2,0x33,0x34,
0x2,0x33,0x35,
0x2,0x33,0x36,
0x2,0x33,0x37,
0x2,0x33,0x38,
0x2,0x33,0x39,
0x2,0x34,0x30,
0x2,0x34,0x31,
0x2,0x34,0x32,
0x2,0x34,0x33,
0x2,0x34,0x34,
0x2,0x34,0x35,
0x2,0x34,0x36,
0x2,0x34,0x37,
0x2,0x34,0x38,
0x2,0x34,0x39,
0x2,0x35,0x30,
0x2,0x35,0x31,
0x2,0x35,0x32,
0x2,0x35,0x33,
0x2,0x35,0x34,
0x2,0x35,0x35,
0x2,0x35,0x36,
0x2,0x35,0x37,
0x2,0x35,0x38,
0x2,0x35,0x39,
0x2,0x36,0x30,
0x2,0x36,0x31,
0x2,0x36,0x32,
0x2,0x36,0x33,
0x2,0x36,0x34,
0x2,0x36,0x35,
0x2,0x36,0x36,
0x2,0x36,0x37,
0x2,0x36,0x38,
0x2,0x36,0x39,
0x2,0x37,0x30,
0x2,0x37,0x31,
0x2,0x37,0x32,
0x2,0x37,0x33,
0x2,0x37,0x34,
0x2,0x37,0x35,
0x2,0x37,0x36,
0x2,0x37,0x37,
0x2,0x37,0x38,
0x2,0x37,0x39,
0x2,0x38,0x30,
0x2,0x38,0x31,
0x2,0x38,0x32,
0x2,0x38,0x33,
0x2,0x38,0x34,
0x2,0x38,0x35,
0x2,0x38,0x36,
0x2,0x38,0x37,
0x2,0x38,0x38,
0x2,0x38,0x39,
0x2,0x39,0x30,
0x2,0x39,0x31,
0x2,0x39,0x32,
0x2,0x39,0x33,
0x2,0x39,0x34,
0x2,0x39,0x35,
0x2,0x39,0x36,
0x2,0x39,0x37,
0x2,0x39,0x38,
0x2,0x39,0x39,
0x3,0x31,0x30,0x30,
0x2,0x30,0x30,
0x2,0x30,0x31,
0x2,0x30,0x32,
0x2,0x30,0x33,
0x2,0x30,0x34,
0x2,0x30,0x35,
0x2,0x30,0x36,
0x2,0x30,0x37,
0x2,0x30,0x38,
0x2,0x30,0x39,
0x2,0x31,0x30,
0x2,0x31,0x31,
0x2,0x31,0x32,
0x2,0x31,0x33,
0x2,0x31,0x34,
0x2,0x31,0x35,
0x2,0x31,0x36,
0x2,0x31,0x37,
0x2,0x31,0x38,
0x2,0x31,0x39,
0x2,0x32,0x30,
0x2,0x32,0x31,
0x2,0x32,0x32,
0x2,0x32,0x33,
0x2,0x32,0x34,
0x2,0x32,0x35,
0x2,0x32,0x36,
0x2,0x32,0x37,
0x2,0x32,0x38,
0x2,0x32,0x39,
0x2,0x33,0x30,
0x2,0x33,0x31,
0x2,0x33,0x32,
0x2,0x33,0x33,
0x2,0x33,0x34,
0x2,0x33,0x35,
0x2,0x33,0x36,
0x2,0x33,0x37,
0x2,0x33,0x38,
0x2,0x33,0x39,
0x2,0x34,0x30,
0x2,0x34,0x31,
0x2,0x34,0x32,
0x2,0x34,0x33,
0x2,0x34,0x34,
0x2,0x34,0x35,
0x2,0x34,0x36,
0x2,0x34,0x37,
0x2,0x34,0x38,
0x2,0x34,0x39,
0x2,0x35,0x30,
0x2,0x35,0x31,
0x2,0x35,0x32,
0x2,0x35,0x33,
0x2,0x35,0x34,
0x2,0x35,0x35,
0x2,0x35,0x36,
0x2,0x35,0x37,
0x2,0x35,0x38,
0x2,0x35,0x39,
0x2,0x36,0x30,
0x2,0x36,0x31,
0x2,0x36,0x32,
0x2,0x36,0x33,
0x2,0x36,0x34,
0x2,0x36,0x35,
0x2,0x36,0x36,
0x2,0x36,0x37,
0x2,0x36,0x38,
0x2,0x36,0x39,
0x2,0x37,0x30,
0x2,0x37,0x31,
0x2,0x37,0x32,
0x2,0x37,0x33,
0x2,0x37,0x34,
0x2,0x37,0x35,
0x2,0x37,0x36,
0x2,0x37,0x37,
0x2,0x37,0x38,
0x2,0x37,0x39,
0x2,0x38,0x30,
0x2,0x38,0x31,
0x2,0x38,0x32,
0x2,0x38,0x33,
0x2,0x38,0x34,
0x2,0x38,0x35,
0x2,0x38,0x36,
0x2,0x38,0x37,
0x2,0x38,0x38,
0x2,0x38,0x39,
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0x2,0x31f7,0x309a,
0x2,0x304b,0x309a,
0x2,0x304d,0x309a,
0x2,0x304f,0x309a,
0x2,0x3051,0x309a,
0x2,0x3053,0x309a,
0x2,0x30ab,0x309a,
0x2,0x30ad,0x309a,
0x2,0x30af,0x309a,
0x2,0x30b1,0x309a,
0x2,0x30b3,0x309a,
0x2,0x30bb,0x309a,
0x2,0x30c4,0x309a,
0x2,0x30c8,0x309a,
0x2,0x31f7,0x309a,
0x2,0x31f7,0x309a,
0x2,0x304b,0x309a,
0x2,0x304d,0x309a,
0x2,0x304f,0x309a,
0x2,0x3051,0x309a,
0x2,0x3053,0x309a,
0x2,0x30ab,0x309a,
0x2,0x30ad,0x309a,
0x2,0x30af,0x309a,
0x2,0x30b1,0x309a,
0x2,0x30b3,0x309a,
0x2,0x30bb,0x309a,
0x2,0x30c4,0x309a,
0x2,0x30c8,0x309a,
0x2,0x31f7,0x309a,
0x2,0x304b,0x309a,
0x2,0x304d,0x309a,
0x2,0x304f,0x309a,
0x2,0x3051,0x309a,
0x2,0x3053,0x309a,
0x2,0x30ab,0x309a,
0x2,0x30ad,0x309a,
0x2,0x30af,0x309a,
0x2,0x30b1,0x309a,
0x2,0x30b3,0x309a,
0x2,0x30bb,0x309a,
0x2,0x30c4,0x309a,
0x2,0x30c8,0x309a,
0x2,0x31f7,0x309a,
0x2,0x304b,0x309a,
0x2,0x304d,0x309a,
0x2,0x304f,0x309a,
0x2,0x3051,0x309a,
0x2,0x3053,0x309a,
0x2,0x30ab,0x309a,
0x2,0x30ad,0x309a,
0x2,0x30af,0x309a,
0x2,0x30b1,0x309a,
0x2,0x30b3,0x309a,
0x2,0x30bb,0x309a,
0x2,0x30c4,0x309a,
0x2,0x30c8,0x309a,
0x2,0x31f7,0x309a,
0x2,0x31f7,0x309a,
0x2,0x2e9,0x2e5,
0x2,0x2e5,0x2e9,
0x2,0x43,0x4c,
0x3,0x4b,0x43,0x4c,
0x3,0x42,0x45,0x4c,
0x2,0x41,0x53,
0x2,0x41,0x4d,
0x2,0x30,0xd7,
0x2,0x31,0xd7,
0x2,0x32,0xd7,
0x2,0x33,0xd7,
0x2,0x34,0xd7,
0x2,0x35,0xd7,
0x2,0x36,0xd7,
0x2,0x37,0xd7,
0x2,0x38,0xd7,
0x2,0x39,0xd7,
0x2,0x307b,0x304b,
0x2,0x50,0x56,
0x2,0x4d,0x56,
0x2,0x53,0x53,
0x2,0x53,0x31,
0x2,0x53,0x32,
0x2,0x53,0x33,
0x2,0x48,0x56,
0x2,0x30,0x30,
0x2,0x30,0x31,
0x2,0x30,0x32,
0x2,0x30,0x33,
0x2,0x30,0x34,
0x2,0x30,0x35,
0x2,0x30,0x36,
0x2,0x30,0x37,
0x2,0x30,0x38,
0x2,0x30,0x39,
0x2,0x31,0x30,
0x2,0x31,0x31,
0x2,0x31,0x32,
0x2,0x31,0x33,
0x2,0x31,0x34,
0x2,0x31,0x35,
0x2,0x31,0x36,
0x2,0x31,0x37,
0x2,0x31,0x38,
0x2,0x31,0x39,
0x2,0x32,0x30,
0x2,0x32,0x31,
0x2,0x32,0x32,
0x2,0x32,0x33,
0x2,0x32,0x34,
0x2,0x32,0x35,
0x2,0x32,0x36,
0x2,0x32,0x37,
0x2,0x32,0x38,
0x2,0x32,0x39,
0x2,0x33,0x30,
0x2,0x33,0x31,
0x2,0x33,0x32,
0x2,0x33,0x33,
0x2,0x33,0x34,
0x2,0x33,0x35,
0x2,0x33,0x36,
0x2,0x33,0x37,
0x2,0x33,0x38,
0x2,0x33,0x39,
0x2,0x34,0x30,
0x2,0x34,0x31,
0x2,0x34,0x32,
0x2,0x34,0x33,
0x2,0x34,0x34,
0x2,0x34,0x35,
0x2,0x34,0x36,
0x2,0x34,0x37,
0x2,0x34,0x38,
0x2,0x34,0x39,
0x2,0x35,0x30,
0x2,0x35,0x31,
0x2,0x35,0x32,
0x2,0x35,0x33,
0x2,0x35,0x34,
0x2,0x35,0x35,
0x2,0x35,0x36,
0x2,0x35,0x37,
0x2,0x35,0x38,
0x2,0x35,0x39,
0x3,0x27,0x30,0x30,
0x3,0x27,0x30,0x31,
0x3,0x27,0x30,0x32,
0x3,0x27,0x30,0x33,
0x3,0x27,0x30,0x34,
0x3,0x27,0x30,0x35,
0x3,0x27,0x30,0x36,
0x3,0x27,0x30,0x37,
0x3,0x27,0x30,0x38,
0x3,0x27,0x30,0x39,
0x3,0x27,0x31,0x30,
0x3,0x27,0x31,0x31,
0x3,0x27,0x31,0x32,
0x3,0x27,0x31,0x33,
0x3,0x27,0x31,0x34,
0x3,0x27,0x31,0x35,
0x3,0x27,0x31,0x36,
0x3,0x27,0x31,0x37,
0x3,0x27,0x31,0x38,
0x3,0x27,0x31,0x39,
0x3,0x27,0x32,0x30,
0x3,0x27,0x32,0x31,
0x3,0x27,0x32,0x32,
0x3,0x27,0x32,0x33,
0x3,0x27,0x32,0x34,
0x3,0x27,0x32,0x35,
0x3,0x27,0x32,0x36,
0x3,0x27,0x32,0x37,
0x3,0x27,0x32,0x38,
0x3,0x27,0x32,0x39,
0x3,0x27,0x33,0x30,
0x3,0x27,0x33,0x31,
0x3,0x27,0x33,0x32,
0x3,0x27,0x33,0x33,
0x3,0x27,0x33,0x34,
0x3,0x27,0x33,0x35,
0x3,0x27,0x33,0x36,
0x3,0x27,0x33,0x37,
0x3,0x27,0x33,0x38,
0x3,0x27,0x33,0x39,
0x3,0x27,0x34,0x30,
0x3,0x27,0x34,0x31,
0x3,0x27,0x34,0x32,
0x3,0x27,0x34,0x33,
0x3,0x27,0x34,0x34,
0x3,0x27,0x34,0x35,
0x3,0x27,0x34,0x36,
0x3,0x27,0x34,0x37,
0x3,0x27,0x34,0x38,
0x3,0x27,0x34,0x39,
0x3,0x27,0x35,0x30,
0x3,0x27,0x35,0x31,
0x3,0x27,0x35,0x32,
0x3,0x27,0x35,0x33,
0x3,0x27,0x35,0x34,
0x3,0x27,0x35,0x35,
0x3,0x27,0x35,0x36,
0x3,0x27,0x35,0x37,
0x3,0x27,0x35,0x38,
0x3,0x27,0x35,0x39,
0x3,0x27,0x36,0x30,
0x3,0x27,0x36,0x31,
0x3,0x27,0x36,0x32,
0x3,0x27,0x36,0x33,
0x3,0x27,0x36,0x34,
0x3,0x27,0x36,0x35,
0x3,0x27,0x36,0x36,
0x3,0x27,0x36,0x37,
0x3,0x27,0x36,0x38,
0x3,0x27,0x36,0x39,
0x3,0x27,0x37,0x30,
0x3,0x27,0x37,0x31,
0x3,0x27,0x37,0x32,
0x3,0x27,0x37,0x33,
0x3,0x27,0x37,0x34,
0x3,0x27,0x37,0x35,
0x3,0x27,0x37,0x36,
0x3,0x27,0x37,0x37,
0x3,0x27,0x37,0x38,
0x3,0x27,0x37,0x39,
0x3,0x27,0x38,0x30,
0x3,0x27,0x38,0x31,
0x3,0x27,0x38,0x32,
0x3,0x27,0x38,0x33,
0x3,0x27,0x38,0x34,
0x3,0x27,0x38,0x35,
0x3,0x27,0x38,0x36,
0x3,0x27,0x38,0x37,
0x3,0x27,0x38,0x38,
0x3,0x27,0x38,0x39,
0x3,0x27,0x39,0x30,
0x3,0x27,0x39,0x31,
0x3,0x27,0x39,0x32,
0x3,0x27,0x39,0x33,
0x3,0x27,0x39,0x34,
0x3,0x27,0x39,0x35,
0x3,0x27,0x39,0x36,
0x3,0x27,0x39,0x37,
0x3,0x27,0x39,0x38,
0x3,0x27,0x39,0x39,
0x2,0x30,0x30,
0x2,0x30,0x31,
0x2,0x30,0x32,
0x2,0x30,0x33,
0x2,0x30,0x34,
0x2,0x30,0x35,
0x2,0x30,0x36,
0x2,0x30,0x37,
0x2,0x30,0x38,
0x2,0x30,0x39,
0x2,0x31,0x30,
0x2,0x31,0x31,
0x2,0x31,0x32,
0x2,0x31,0x33,
0x2,0x31,0x34,
0x2,0x31,0x35,
0x2,0x31,0x36,
0x2,0x31,0x37,
0x2,0x31,0x38,
0x2,0x31,0x39,
0x2,0x32,0x30,
0x2,0x32,0x31,
0x2,0x32,0x32,
0x2,0x32,0x33,
0x2,0x32,0x34,
0x2,0x32,0x35,
0x2,0x32,0x36,
0x2,0x32,0x37,
0x2,0x32,0x38,
0x2,0x32,0x39,
0x2,0x33,0x30,
0x2,0x33,0x31,
0x2,0x33,0x32,
0x2,0x33,0x33,
0x2,0x33,0x34,
0x2,0x33,0x35,
0x2,0x33,0x36,
0x2,0x33,0x37,
0x2,0x33,0x38,
0x2,0x33,0x39,
0x2,0x34,0x30,
0x2,0x34,0x31,
0x2,0x34,0x32,
0x2,0x34,0x33,
0x2,0x34,0x34,
0x2,0x34,0x35,
0x2,0x34,0x36,
0x2,0x34,0x37,
0x2,0x34,0x38,
0x2,0x34,0x39,
0x2,0x35,0x30,
0x2,0x35,0x31,
0x2,0x35,0x32,
0x2,0x35,0x33,
0x2,0x35,0x34,
0x2,0x35,0x35,
0x2,0x35,0x36,
0x2,0x35,0x37,
0x2,0x35,0x38,
0x2,0x35,0x39,
0x2,0x36,0x30,
0x2,0x36,0x31,
0x2,0x36,0x32,
0x2,0x36,0x33,
0x2,0x36,0x34,
0x2,0x36,0x35,
0x2,0x36,0x36,
0x2,0x36,0x37,
0x2,0x36,0x38,
0x2,0x36,0x39,
0x2,0x37,0x30,
0x2,0x37,0x31,
0x2,0x37,0x32,
0x2,0x37,0x33,
0x2,0x37,0x34,
0x2,0x37,0x35,
0x2,0x37,0x36,
0x2,0x37,0x37,
0x2,0x37,0x38,
0x2,0x37,0x39,
0x2,0x38,0x30,
0x2,0x38,0x31,
0x2,0x38,0x32,
0x2,0x38,0x33,
0x2,0x38,0x34,
0x2,0x38,0x35,
0x2,0x38,0x36,
0x2,0x38,0x37,
0x2,0x38,0x38,
0x2,0x38,0x39,
0x2,0x39,0x30,
0x2,0x39,0x31,
0x2,0x39,0x32,
0x2,0x39,0x33,
0x2,0x39,0x34,
0x2,0x39,0x35,
0x2,0x39,0x36,
0x2,0x39,0x37,
0x2,0x39,0x38,
0x2,0x39,0x39,
0x3,0x31,0x30,0x30,
0x3,0x31,0x30,0x31,
0x3,0x31,0x30,0x32,
0x3,0x31,0x30,0x33,
0x3,0x31,0x30,0x34,
0x3,0x31,0x30,0x35,
0x3,0x31,0x30,0x36,
0x3,0x31,0x30,0x37,
0x3,0x31,0x30,0x38,
0x3,0x31,0x30,0x39,
0x3,0x31,0x31,0x30,
0x3,0x31,0x31,0x31,
0x3,0x31,0x31,0x32,
0x3,0x31,0x31,0x33,
0x3,0x31,0x31,0x34,
0x3,0x31,0x31,0x35,
0x3,0x31,0x31,0x36,
0x3,0x31,0x31,0x37,
0x3,0x31,0x31,0x38,
0x3,0x31,0x31,0x39,
0x3,0x31,0x32,0x30,
0x3,0x31,0x32,0x31,
0x3,0x31,0x32,0x32,
0x3,0x31,0x32,0x33,
0x3,0x31,0x32,0x34,
0x3,0x31,0x32,0x35,
0x3,0x31,0x32,0x36,
0x3,0x31,0x32,0x37,
0x3,0x31,0x32,0x38,
0x3,0x31,0x32,0x39,
0x3,0x31,0x33,0x30,
0x3,0x31,0x33,0x31,
0x3,0x31,0x33,0x32,
0x3,0x31,0x33,0x33,
0x3,0x31,0x33,0x34,
0x3,0x31,0x33,0x35,
0x3,0x31,0x33,0x36,
0x3,0x31,0x33,0x37,
0x3,0x31,0x33,0x38,
0x3,0x31,0x33,0x39,
0x3,0x31,0x34,0x30,
0x3,0x31,0x34,0x31,
0x3,0x31,0x34,0x32,
0x3,0x31,0x34,0x33,
0x3,0x31,0x34,0x34,
0x3,0x31,0x34,0x35,
0x3,0x31,0x34,0x36,
0x3,0x31,0x34,0x37,
0x3,0x31,0x34,0x38,
0x3,0x31,0x34,0x39,
0x2,0x2e,0x30,
0x2,0x2e,0x31,
0x2,0x2e,0x32,
0x2,0x2e,0x33,
0x2,0x2e,0x34,
0x2,0x2e,0x35,
0x2,0x2e,0x36,
0x2,0x2e,0x37,
0x2,0x2e,0x38,
0x2,0x2e,0x39,
0x2,0x2c,0x30,
0x2,0x2c,0x31,
0x2,0x2c,0x32,
0x2,0x2c,0x33,
0x2,0x2c,0x34,
0x2,0x2c,0x35,
0x2,0x2c,0x36,
0x2,0x2c,0x37,
0x2,0x2c,0x38,
0x2,0x2c,0x39,
0x3,0x70,0x70,0x62,
0x3,0x70,0x70,0x6d,
0x2,0x27,0x53,
0x2,0x48,0x32,
0x2,0x4f,0x32,
0x2,0x4f,0x78,
0x2,0x4e,0x78,
0x2,0x51,0x32,
0x3,0x4a,0x72,0x2e,
0x3,0x44,0x72,0x2e,
0x2,0x30ac,0x30eb,
0x3,0x30b0,0x30ec,0x30a4,
0x4,0x30af,0x30ed,0x30fc,0x30ca,
0x5,0x30b7,0x30fc,0x30d9,0x30eb,0x30c8,
0x4,0x30b7,0x30a7,0x30b1,0x30eb,
0x4,0x30b8,0x30e5,0x30fc,0x30eb,
0x4,0x30c7,0x30b7,0x30d9,0x30eb,
0x3,0x30c9,0x30c3,0x30c8,
0x3,0x30d0,0x30a4,0x30c8,
0x3,0x30d3,0x30c3,0x30c8,
0x4,0x30d9,0x30af,0x30ec,0x30eb,
0x2,0x30dc,0x30fc,
0x3,0x30e9,0x30f3,0x30c9,
0x5,0x30ea,0x30f3,0x30ae,0x30c3,0x30c8,
0x2,0x30ac,0x30eb,
0x3,0x30b0,0x30ec,0x30a4,
0x4,0x30af,0x30ed,0x30fc,0x30ca,
0x5,0x30b7,0x30fc,0x30d9,0x30eb,0x30c8,
0x4,0x30b7,0x30a7,0x30b1,0x30eb,
0x4,0x30b8,0x30e5,0x30fc,0x30eb,
0x4,0x30c7,0x30b7,0x30d9,0x30eb,
0x3,0x30c9,0x30c3,0x30c8,
0x3,0x30d0,0x30a4,0x30c8,
0x3,0x30d3,0x30c3,0x30c8,
0x4,0x30d9,0x30af,0x30ec,0x30eb,
0x2,0x30dc,0x30fc,
0x3,0x30e9,0x30f3,0x30c9,
0x5,0x30ea,0x30f3,0x30ae,0x30c3,0x30c8,
0x2,0x3002,0x300d,
0x2,0x3002,0x300f,
};

static pdf_cmap cmap_Adobe_Japan1_UCS2 = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "Adobe-Japan1-UCS2",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 1, {
		{ 2, 0x0000, 0xffff },
	},
	16762, 16762, (pdf_range*)cmap_Adobe_Japan1_UCS2_ranges,
	384, 384, (pdf_xrange*)cmap_Adobe_Japan1_UCS2_xranges,
	1361, 1361, (pdf_mrange*)cmap_Adobe_Japan1_UCS2_mranges,
	4553, 4553, (int*)cmap_Adobe_Japan1_UCS2_table,
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/Adobe-Korea1-UCS2.h

/* This is an automatically generated file. Do not edit. */

/* Adobe-Korea1-UCS2 */

static const pdf_range cmap_Adobe_Korea1_UCS2_ranges[] = {
{0x0,0x0,0xfffd},
{0x1,0x5f,0x20},
{0x60,0x60,0x20a9},
{0x61,0x61,0x2010},
{0x62,0x62,0xa9},
{0x63,0x63,0x2122},
{0x64,0x64,0x22ef},
{0x65,0x67,0x3000},
{0x68,0x68,0xb7},
{0x69,0x6a,0x2025},
{0x6b,0x6b,0xa8},
{0x6c,0x6c,0x3003},
{0x6d,0x6e,0x2013},
{0x6f,0x6f,0x2016},
{0x70,0x70,0xff3c},
{0x71,0x71,0x223c},
{0x72,0x73,0x2018},
{0x74,0x75,0x201c},
{0x76,0x77,0x3014},
{0x78,0x81,0x3008},
{0x82,0x82,0xb1},
{0x83,0x83,0xd7},
{0x84,0x84,0xf7},
{0x85,0x85,0x2260},
{0x86,0x87,0x2264},
{0x88,0x88,0x221e},
{0x89,0x89,0x2234},
{0x8a,0x8a,0xb0},
{0x8b,0x8c,0x2032},
{0x8d,0x8d,0x2103},
{0x8e,0x8e,0x212b},
{0x8f,0x90,0xffe0},
{0x91,0x91,0xffe5},
{0x92,0x92,0x2642},
{0x93,0x93,0x2640},
{0x94,0x94,0x2220},
{0x95,0x95,0x22a5},
{0x96,0x96,0x2312},
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{0x98,0x98,0x2207},
{0x99,0x99,0x2261},
{0x9a,0x9a,0x2252},
{0x9b,0x9b,0xa7},
{0x9c,0x9c,0x203b},
{0x9d,0x9d,0x2606},
{0x9e,0x9e,0x2605},
{0x9f,0x9f,0x25cb},
{0xa0,0xa0,0x25cf},
{0xa1,0xa1,0x25ce},
{0xa2,0xa2,0x25c7},
{0xa3,0xa3,0x25c6},
{0xa4,0xa4,0x25a1},
{0xa5,0xa5,0x25a0},
{0xa6,0xa6,0x25b3},
{0xa7,0xa7,0x25b2},
{0xa8,0xa8,0x25bd},
{0xa9,0xa9,0x25bc},
{0xaa,0xaa,0x2192},
{0xab,0xac,0x2190},
{0xad,0xae,0x2193},
{0xaf,0xaf,0x3013},
{0xb0,0xb1,0x226a},
{0xb2,0xb2,0x221a},
{0xb3,0xb3,0x223d},
{0xb4,0xb4,0x221d},
{0xb5,0xb5,0x2235},
{0xb6,0xb7,0x222b},
{0xb8,0xb8,0x2208},
{0xb9,0xb9,0x220b},
{0xba,0xbb,0x2286},
{0xbc,0xbd,0x2282},
{0xbe,0xbe,0x222a},
{0xbf,0xbf,0x2229},
{0xc0,0xc1,0x2227},
{0xc2,0xc2,0xffe2},
{0xc3,0xc3,0x21d2},
{0xc4,0xc4,0x21d4},
{0xc5,0xc5,0x2200},
{0xc6,0xc6,0x2203},
{0xc7,0xc7,0xb4},
{0xc8,0xc8,0x2dc},
{0xc9,0xc9,0x2c7},
{0xca,0xca,0x2d8},
{0xcb,0xcb,0x2dd},
{0xcc,0xcc,0x2da},
{0xcd,0xcd,0x2d9},
{0xce,0xce,0xb8},
{0xcf,0xcf,0x2db},
{0xd0,0xd0,0xa1},
{0xd1,0xd1,0xbf},
{0xd2,0xd2,0x2236},
{0xd3,0xd3,0x222e},
{0xd4,0xd4,0x2211},
{0xd5,0xd5,0x220f},
{0xd6,0xd6,0xa4},
{0xd7,0xd7,0x2109},
{0xd8,0xd8,0x2030},
{0xd9,0xd9,0x25c1},
{0xda,0xda,0x25c0},
{0xdb,0xdb,0x25b7},
{0xdc,0xdc,0x25b6},
{0xdd,0xdd,0x2664},
{0xde,0xdf,0x2660},
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{0xe1,0xe1,0x2667},
{0xe2,0xe2,0x2663},
{0xe3,0xe3,0x2299},
{0xe4,0xe4,0x25c8},
{0xe5,0xe5,0x25a3},
{0xe6,0xe7,0x25d0},
{0xe8,0xe8,0x2592},
{0xe9,0xea,0x25a4},
{0xeb,0xeb,0x25a8},
{0xec,0xec,0x25a7},
{0xed,0xed,0x25a6},
{0xee,0xee,0x25a9},
{0xef,0xef,0x2668},
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{0xf3,0xf3,0x261e},
{0xf4,0xf4,0xb6},
{0xf5,0xf6,0x2020},
{0xf7,0xf7,0x2195},
{0xf8,0xf8,0x2197},
{0xf9,0xf9,0x2199},
{0xfa,0xfa,0x2196},
{0xfb,0xfb,0x2198},
{0xfc,0xfc,0x266d},
{0xfd,0xfe,0x2669},
{0xff,0xff,0x266c},
{0x100,0x100,0x327f},
{0x101,0x101,0x321c},
{0x102,0x102,0x2116},
{0x103,0x103,0x33c7},
{0x104,0x104,0x2122},
{0x105,0x105,0x33c2},
{0x106,0x106,0x33d8},
{0x107,0x107,0x2121},
{0x108,0x142,0xff01},
{0x143,0x143,0xffe6},
{0x144,0x164,0xff3d},
{0x165,0x165,0xffe3},
{0x166,0x198,0x3131},
{0x199,0x1c2,0x3165},
{0x1c3,0x1cc,0x2170},
{0x1cd,0x1d6,0x2160},
{0x1d7,0x1e7,0x391},
{0x1e8,0x1ee,0x3a3},
{0x1ef,0x1ff,0x3b1},
{0x200,0x206,0x3c3},
{0x207,0x207,0x2500},
{0x208,0x208,0x2502},
{0x209,0x209,0x250c},
{0x20a,0x20a,0x2510},
{0x20b,0x20b,0x2518},
{0x20c,0x20c,0x2514},
{0x20d,0x20d,0x251c},
{0x20e,0x20e,0x252c},
{0x20f,0x20f,0x2524},
{0x210,0x210,0x2534},
{0x211,0x211,0x253c},
{0x212,0x212,0x2501},
{0x213,0x213,0x2503},
{0x214,0x214,0x250f},
{0x215,0x215,0x2513},
{0x216,0x216,0x251b},
{0x217,0x217,0x2517},
{0x218,0x218,0x2523},
{0x219,0x219,0x2533},
{0x21a,0x21a,0x252b},
{0x21b,0x21b,0x253b},
{0x21c,0x21c,0x254b},
{0x21d,0x21d,0x2520},
{0x21e,0x21e,0x252f},
{0x21f,0x21f,0x2528},
{0x220,0x220,0x2537},
{0x221,0x221,0x253f},
{0x222,0x222,0x251d},
{0x223,0x223,0x2530},
{0x224,0x224,0x2525},
{0x225,0x225,0x2538},
{0x226,0x226,0x2542},
{0x227,0x227,0x2512},
{0x228,0x228,0x2511},
{0x229,0x229,0x251a},
{0x22a,0x22a,0x2519},
{0x22b,0x22b,0x2516},
{0x22c,0x22c,0x2515},
{0x22d,0x22d,0x250e},
{0x22e,0x22e,0x250d},
{0x22f,0x230,0x251e},
{0x231,0x232,0x2521},
{0x233,0x234,0x2526},
{0x235,0x236,0x2529},
{0x237,0x238,0x252d},
{0x239,0x23a,0x2531},
{0x23b,0x23c,0x2535},
{0x23d,0x23e,0x2539},
{0x23f,0x240,0x253d},
{0x241,0x242,0x2540},
{0x243,0x24a,0x2543},
{0x24b,0x24d,0x3395},
{0x24e,0x24e,0x2113},
{0x24f,0x24f,0x3398},
{0x250,0x250,0x33c4},
{0x251,0x254,0x33a3},
{0x255,0x25e,0x3399},
{0x25f,0x25f,0x33ca},
{0x260,0x262,0x338d},
{0x263,0x263,0x33cf},
{0x264,0x265,0x3388},
{0x266,0x266,0x33c8},
{0x267,0x268,0x33a7},
{0x269,0x272,0x33b0},
{0x273,0x277,0x3380},
{0x278,0x27d,0x33ba},
{0x27e,0x282,0x3390},
{0x283,0x283,0x2126},
{0x284,0x285,0x33c0},
{0x286,0x288,0x338a},
{0x289,0x289,0x33d6},
{0x28a,0x28a,0x33c5},
{0x28b,0x28d,0x33ad},
{0x28e,0x28e,0x33db},
{0x28f,0x292,0x33a9},
{0x293,0x293,0x33dd},
{0x294,0x294,0x33d0},
{0x295,0x295,0x33d3},
{0x296,0x296,0x33c3},
{0x297,0x297,0x33c9},
{0x298,0x298,0x33dc},
{0x299,0x299,0x33c6},
{0x29a,0x29a,0xc6},
{0x29b,0x29b,0xd0},
{0x29c,0x29c,0xaa},
{0x29d,0x29d,0x126},
{0x29e,0x29e,0x132},
{0x29f,0x29f,0x13f},
{0x2a0,0x2a0,0x141},
{0x2a1,0x2a1,0xd8},
{0x2a2,0x2a2,0x152},
{0x2a3,0x2a3,0xba},
{0x2a4,0x2a4,0xde},
{0x2a5,0x2a5,0x166},
{0x2a6,0x2a6,0x14a},
{0x2a7,0x2c2,0x3260},
{0x2c3,0x2dc,0x24d0},
{0x2dd,0x2eb,0x2460},
{0x2ec,0x2ec,0xbd},
{0x2ed,0x2ee,0x2153},
{0x2ef,0x2ef,0xbc},
{0x2f0,0x2f0,0xbe},
{0x2f1,0x2f4,0x215b},
{0x2f5,0x2f5,0xe6},
{0x2f6,0x2f6,0x111},
{0x2f7,0x2f7,0xf0},
{0x2f8,0x2f8,0x127},
{0x2f9,0x2f9,0x131},
{0x2fa,0x2fa,0x133},
{0x2fb,0x2fb,0x138},
{0x2fc,0x2fc,0x140},
{0x2fd,0x2fd,0x142},
{0x2fe,0x2fe,0xf8},
{0x2ff,0x2ff,0x153},
{0x300,0x300,0xdf},
{0x301,0x301,0xfe},
{0x302,0x302,0x167},
{0x303,0x303,0x14b},
{0x304,0x304,0x149},
{0x305,0x320,0x3200},
{0x321,0x33a,0x249c},
{0x33b,0x349,0x2474},
{0x34a,0x34a,0xb9},
{0x34b,0x34c,0xb2},
{0x34d,0x34d,0x2074},
{0x34e,0x34e,0x207f},
{0x34f,0x352,0x2081},
{0x353,0x3a5,0x3041},
{0x3a6,0x3fb,0x30a1},
{0x3fc,0x401,0x410},
{0x402,0x402,0x401},
{0x403,0x422,0x416},
{0x423,0x423,0x451},
{0x424,0x43d,0x436},
{0x43e,0x43f,0xac00},
{0x440,0x440,0xac04},
{0x441,0x444,0xac07},
{0x445,0x44c,0xac10},
{0x44d,0x451,0xac19},
{0x452,0x452,0xac20},
{0x453,0x453,0xac24},
{0x454,0x455,0xac2c},
{0x456,0x458,0xac2f},
{0x459,0x45a,0xac38},
{0x45b,0x45b,0xac3c},
{0x45c,0x45c,0xac40},
{0x45d,0x45d,0xac4b},
{0x45e,0x45e,0xac4d},
{0x45f,0x45f,0xac54},
{0x460,0x460,0xac58},
{0x461,0x461,0xac5c},
{0x462,0x463,0xac70},
{0x464,0x464,0xac74},
{0x465,0x466,0xac77},
{0x467,0x467,0xac7a},
{0x468,0x469,0xac80},
{0x46a,0x46d,0xac83},
{0x46e,0x471,0xac89},
{0x472,0x472,0xac90},
{0x473,0x473,0xac94},
{0x474,0x475,0xac9c},
{0x476,0x478,0xac9f},
{0x479,0x47b,0xaca8},
{0x47c,0x47c,0xacac},
{0x47d,0x47e,0xacaf},
{0x47f,0x480,0xacb8},
{0x481,0x483,0xacbb},
{0x484,0x484,0xacc1},
{0x485,0x485,0xacc4},
{0x486,0x486,0xacc8},
{0x487,0x487,0xaccc},
{0x488,0x488,0xacd5},
{0x489,0x489,0xacd7},
{0x48a,0x48b,0xace0},
{0x48c,0x48c,0xace4},
{0x48d,0x48e,0xace7},
{0x48f,0x48f,0xacea},
{0x490,0x490,0xacec},
{0x491,0x493,0xacef},
{0x494,0x494,0xacf3},
{0x495,0x496,0xacf5},
{0x497,0x498,0xacfc},
{0x499,0x499,0xad00},
{0x49a,0x49a,0xad04},
{0x49b,0x49b,0xad06},
{0x49c,0x49d,0xad0c},
{0x49e,0x49e,0xad0f},
{0x49f,0x49f,0xad11},
{0x4a0,0x4a0,0xad18},
{0x4a1,0x4a1,0xad1c},
{0x4a2,0x4a2,0xad20},
{0x4a3,0x4a3,0xad29},
{0x4a4,0x4a5,0xad2c},
{0x4a6,0x4a7,0xad34},
{0x4a8,0x4a8,0xad38},
{0x4a9,0x4a9,0xad3c},
{0x4aa,0x4ab,0xad44},
{0x4ac,0x4ac,0xad47},
{0x4ad,0x4ad,0xad49},
{0x4ae,0x4ae,0xad50},
{0x4af,0x4af,0xad54},
{0x4b0,0x4b0,0xad58},
{0x4b1,0x4b1,0xad61},
{0x4b2,0x4b2,0xad63},
{0x4b3,0x4b4,0xad6c},
{0x4b5,0x4b5,0xad70},
{0x4b6,0x4b9,0xad73},
{0x4ba,0x4bc,0xad7b},
{0x4bd,0x4bd,0xad7f},
{0x4be,0x4bf,0xad81},
{0x4c0,0x4c1,0xad88},
{0x4c2,0x4c2,0xad8c},
{0x4c3,0x4c3,0xad90},
{0x4c4,0x4c5,0xad9c},
{0x4c6,0x4c6,0xada4},
{0x4c7,0x4c7,0xadb7},
{0x4c8,0x4c9,0xadc0},
{0x4ca,0x4ca,0xadc4},
{0x4cb,0x4cb,0xadc8},
{0x4cc,0x4cd,0xadd0},
{0x4ce,0x4ce,0xadd3},
{0x4cf,0x4cf,0xaddc},
{0x4d0,0x4d0,0xade0},
{0x4d1,0x4d1,0xade4},
{0x4d2,0x4d3,0xadf8},
{0x4d4,0x4d4,0xadfc},
{0x4d5,0x4d7,0xadff},
{0x4d8,0x4d9,0xae08},
{0x4da,0x4da,0xae0b},
{0x4db,0x4db,0xae0d},
{0x4dc,0x4dc,0xae14},
{0x4dd,0x4de,0xae30},
{0x4df,0x4df,0xae34},
{0x4e0,0x4e1,0xae37},
{0x4e2,0x4e2,0xae3a},
{0x4e3,0x4e4,0xae40},
{0x4e5,0x4e5,0xae43},
{0x4e6,0x4e7,0xae45},
{0x4e8,0x4e8,0xae4a},
{0x4e9,0x4eb,0xae4c},
{0x4ec,0x4ec,0xae50},
{0x4ed,0x4ed,0xae54},
{0x4ee,0x4ee,0xae56},
{0x4ef,0x4f0,0xae5c},
{0x4f1,0x4f3,0xae5f},
{0x4f4,0x4f4,0xae65},
{0x4f5,0x4f6,0xae68},
{0x4f7,0x4f7,0xae6c},
{0x4f8,0x4f8,0xae70},
{0x4f9,0x4fa,0xae78},
{0x4fb,0x4fd,0xae7b},
{0x4fe,0x4ff,0xae84},
{0x500,0x500,0xae8c},
{0x501,0x503,0xaebc},
{0x504,0x504,0xaec0},
{0x505,0x505,0xaec4},
{0x506,0x507,0xaecc},
{0x508,0x50a,0xaecf},
{0x50b,0x50c,0xaed8},
{0x50d,0x50d,0xaedc},
{0x50e,0x50e,0xaee8},
{0x50f,0x50f,0xaeeb},
{0x510,0x510,0xaeed},
{0x511,0x511,0xaef4},
{0x512,0x512,0xaef8},
{0x513,0x513,0xaefc},
{0x514,0x515,0xaf07},
{0x516,0x516,0xaf0d},
{0x517,0x517,0xaf10},
{0x518,0x519,0xaf2c},
{0x51a,0x51a,0xaf30},
{0x51b,0x51b,0xaf32},
{0x51c,0x51c,0xaf34},
{0x51d,0x51e,0xaf3c},
{0x51f,0x51f,0xaf3f},
{0x520,0x522,0xaf41},
{0x523,0x524,0xaf48},
{0x525,0x525,0xaf50},
{0x526,0x527,0xaf5c},
{0x528,0x529,0xaf64},
{0x52a,0x52a,0xaf79},
{0x52b,0x52b,0xaf80},
{0x52c,0x52c,0xaf84},
{0x52d,0x52d,0xaf88},
{0x52e,0x52f,0xaf90},
{0x530,0x530,0xaf95},
{0x531,0x531,0xaf9c},
{0x532,0x533,0xafb8},
{0x534,0x534,0xafbc},
{0x535,0x535,0xafc0},
{0x536,0x538,0xafc7},
{0x539,0x539,0xafcb},
{0x53a,0x53b,0xafcd},
{0x53c,0x53c,0xafd4},
{0x53d,0x53d,0xafdc},
{0x53e,0x53f,0xafe8},
{0x540,0x541,0xaff0},
{0x542,0x542,0xaff4},
{0x543,0x543,0xaff8},
{0x544,0x545,0xb000},
{0x546,0x546,0xb004},
{0x547,0x547,0xb00c},
{0x548,0x548,0xb010},
{0x549,0x549,0xb014},
{0x54a,0x54b,0xb01c},
{0x54c,0x54c,0xb028},
{0x54d,0x54e,0xb044},
{0x54f,0x54f,0xb048},
{0x550,0x550,0xb04a},
{0x551,0x551,0xb04c},
{0x552,0x552,0xb04e},
{0x553,0x555,0xb053},
{0x556,0x556,0xb057},
{0x557,0x557,0xb059},
{0x558,0x558,0xb05d},
{0x559,0x55a,0xb07c},
{0x55b,0x55b,0xb080},
{0x55c,0x55c,0xb084},
{0x55d,0x55e,0xb08c},
{0x55f,0x55f,0xb08f},
{0x560,0x560,0xb091},
{0x561,0x563,0xb098},
{0x564,0x564,0xb09c},
{0x565,0x568,0xb09f},
{0x569,0x56a,0xb0a8},
{0x56b,0x56f,0xb0ab},
{0x570,0x570,0xb0b1},
{0x571,0x573,0xb0b3},
{0x574,0x574,0xb0b8},
{0x575,0x575,0xb0bc},
{0x576,0x577,0xb0c4},
{0x578,0x57a,0xb0c7},
{0x57b,0x57c,0xb0d0},
{0x57d,0x57d,0xb0d4},
{0x57e,0x57e,0xb0d8},
{0x57f,0x57f,0xb0e0},
{0x580,0x580,0xb0e5},
{0x581,0x582,0xb108},
{0x583,0x584,0xb10b},
{0x585,0x585,0xb110},
{0x586,0x587,0xb112},
{0x588,0x589,0xb118},
{0x58a,0x58c,0xb11b},
{0x58d,0x58f,0xb123},
{0x590,0x590,0xb128},
{0x591,0x591,0xb12c},
{0x592,0x593,0xb134},
{0x594,0x596,0xb137},
{0x597,0x598,0xb140},
{0x599,0x599,0xb144},
{0x59a,0x59a,0xb148},
{0x59b,0x59c,0xb150},
{0x59d,0x59e,0xb154},
{0x59f,0x59f,0xb158},
{0x5a0,0x5a0,0xb15c},
{0x5a1,0x5a1,0xb160},
{0x5a2,0x5a3,0xb178},
{0x5a4,0x5a4,0xb17c},
{0x5a5,0x5a5,0xb180},
{0x5a6,0x5a6,0xb182},
{0x5a7,0x5a8,0xb188},
{0x5a9,0x5a9,0xb18b},
{0x5aa,0x5aa,0xb18d},
{0x5ab,0x5ad,0xb192},
{0x5ae,0x5ae,0xb198},
{0x5af,0x5af,0xb19c},
{0x5b0,0x5b0,0xb1a8},
{0x5b1,0x5b1,0xb1cc},
{0x5b2,0x5b2,0xb1d0},
{0x5b3,0x5b3,0xb1d4},
{0x5b4,0x5b5,0xb1dc},
{0x5b6,0x5b6,0xb1df},
{0x5b7,0x5b8,0xb1e8},
{0x5b9,0x5b9,0xb1ec},
{0x5ba,0x5ba,0xb1f0},
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{0x5c3,0x5c4,0xb214},
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{0x5c9,0x5c9,0xb23c},
{0x5ca,0x5ca,0xb258},
{0x5cb,0x5cb,0xb25c},
{0x5cc,0x5cc,0xb260},
{0x5cd,0x5ce,0xb268},
{0x5cf,0x5d0,0xb274},
{0x5d1,0x5d1,0xb27c},
{0x5d2,0x5d3,0xb284},
{0x5d4,0x5d4,0xb289},
{0x5d5,0x5d6,0xb290},
{0x5d7,0x5d7,0xb294},
{0x5d8,0x5da,0xb298},
{0x5db,0x5dc,0xb2a0},
{0x5dd,0x5dd,0xb2a3},
{0x5de,0x5df,0xb2a5},
{0x5e0,0x5e0,0xb2aa},
{0x5e1,0x5e1,0xb2ac},
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{0x5e3,0x5e3,0xb2b4},
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{0x5e6,0x5e6,0xb2cc},
{0x5e7,0x5e7,0xb2d0},
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{0x5e9,0x5ea,0xb2d8},
{0x5eb,0x5eb,0xb2db},
{0x5ec,0x5ec,0xb2dd},
{0x5ed,0x5ed,0xb2e2},
{0x5ee,0x5f0,0xb2e4},
{0x5f1,0x5f1,0xb2e8},
{0x5f2,0x5f6,0xb2eb},
{0x5f7,0x5f9,0xb2f3},
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{0x603,0x603,0xb308},
{0x604,0x605,0xb310},
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{0x609,0x609,0xb31c},
{0x60a,0x60c,0xb354},
{0x60d,0x60d,0xb358},
{0x60e,0x60f,0xb35b},
{0x610,0x611,0xb35e},
{0x612,0x613,0xb364},
{0x614,0x614,0xb367},
{0x615,0x615,0xb369},
{0x616,0x616,0xb36b},
{0x617,0x617,0xb36e},
{0x618,0x619,0xb370},
{0x61a,0x61a,0xb374},
{0x61b,0x61b,0xb378},
{0x61c,0x61d,0xb380},
{0x61e,0x620,0xb383},
{0x621,0x621,0xb38c},
{0x622,0x622,0xb390},
{0x623,0x623,0xb394},
{0x624,0x625,0xb3a0},
{0x626,0x626,0xb3a8},
{0x627,0x627,0xb3ac},
{0x628,0x629,0xb3c4},
{0x62a,0x62a,0xb3c8},
{0x62b,0x62c,0xb3cb},
{0x62d,0x62d,0xb3ce},
{0x62e,0x62e,0xb3d0},
{0x62f,0x630,0xb3d4},
{0x631,0x631,0xb3d7},
{0x632,0x632,0xb3d9},
{0x633,0x633,0xb3db},
{0x634,0x634,0xb3dd},
{0x635,0x635,0xb3e0},
{0x636,0x636,0xb3e4},
{0x637,0x637,0xb3e8},
{0x638,0x638,0xb3fc},
{0x639,0x639,0xb410},
{0x63a,0x63a,0xb418},
{0x63b,0x63b,0xb41c},
{0x63c,0x63c,0xb420},
{0x63d,0x63e,0xb428},
{0x63f,0x63f,0xb42b},
{0x640,0x640,0xb434},
{0x641,0x642,0xb450},
{0x643,0x643,0xb454},
{0x644,0x644,0xb458},
{0x645,0x646,0xb460},
{0x647,0x647,0xb463},
{0x648,0x648,0xb465},
{0x649,0x649,0xb46c},
{0x64a,0x64a,0xb480},
{0x64b,0x64b,0xb488},
{0x64c,0x64c,0xb49d},
{0x64d,0x64d,0xb4a4},
{0x64e,0x64e,0xb4a8},
{0x64f,0x64f,0xb4ac},
{0x650,0x650,0xb4b5},
{0x651,0x651,0xb4b7},
{0x652,0x652,0xb4b9},
{0x653,0x653,0xb4c0},
{0x654,0x654,0xb4c4},
{0x655,0x655,0xb4c8},
{0x656,0x656,0xb4d0},
{0x657,0x657,0xb4d5},
{0x658,0x659,0xb4dc},
{0x65a,0x65a,0xb4e0},
{0x65b,0x65c,0xb4e3},
{0x65d,0x65d,0xb4e6},
{0x65e,0x65f,0xb4ec},
{0x660,0x660,0xb4ef},
{0x661,0x661,0xb4f1},
{0x662,0x662,0xb4f8},
{0x663,0x664,0xb514},
{0x665,0x665,0xb518},
{0x666,0x667,0xb51b},
{0x668,0x669,0xb524},
{0x66a,0x66d,0xb527},
{0x66e,0x66f,0xb530},
{0x670,0x670,0xb534},
{0x671,0x671,0xb538},
{0x672,0x673,0xb540},
{0x674,0x676,0xb543},
{0x677,0x679,0xb54b},
{0x67a,0x67a,0xb550},
{0x67b,0x67b,0xb554},
{0x67c,0x67d,0xb55c},
{0x67e,0x680,0xb55f},
{0x681,0x682,0xb5a0},
{0x683,0x683,0xb5a4},
{0x684,0x684,0xb5a8},
{0x685,0x686,0xb5aa},
{0x687,0x688,0xb5b0},
{0x689,0x68b,0xb5b3},
{0x68c,0x68e,0xb5bb},
{0x68f,0x68f,0xb5c0},
{0x690,0x690,0xb5c4},
{0x691,0x692,0xb5cc},
{0x693,0x695,0xb5cf},
{0x696,0x696,0xb5d8},
{0x697,0x697,0xb5ec},
{0x698,0x699,0xb610},
{0x69a,0x69a,0xb614},
{0x69b,0x69b,0xb618},
{0x69c,0x69c,0xb625},
{0x69d,0x69d,0xb62c},
{0x69e,0x69e,0xb634},
{0x69f,0x69f,0xb648},
{0x6a0,0x6a0,0xb664},
{0x6a1,0x6a1,0xb668},
{0x6a2,0x6a3,0xb69c},
{0x6a4,0x6a4,0xb6a0},
{0x6a5,0x6a5,0xb6a4},
{0x6a6,0x6a7,0xb6ab},
{0x6a8,0x6a8,0xb6b1},
{0x6a9,0x6a9,0xb6d4},
{0x6aa,0x6aa,0xb6f0},
{0x6ab,0x6ab,0xb6f4},
{0x6ac,0x6ac,0xb6f8},
{0x6ad,0x6ae,0xb700},
{0x6af,0x6af,0xb705},
{0x6b0,0x6b1,0xb728},
{0x6b2,0x6b2,0xb72c},
{0x6b3,0x6b4,0xb72f},
{0x6b5,0x6b6,0xb738},
{0x6b7,0x6b7,0xb73b},
{0x6b8,0x6b8,0xb744},
{0x6b9,0x6b9,0xb748},
{0x6ba,0x6ba,0xb74c},
{0x6bb,0x6bc,0xb754},
{0x6bd,0x6bd,0xb760},
{0x6be,0x6be,0xb764},
{0x6bf,0x6bf,0xb768},
{0x6c0,0x6c1,0xb770},
{0x6c2,0x6c2,0xb773},
{0x6c3,0x6c3,0xb775},
{0x6c4,0x6c5,0xb77c},
{0x6c6,0x6c6,0xb780},
{0x6c7,0x6c7,0xb784},
{0x6c8,0x6c9,0xb78c},
{0x6ca,0x6cd,0xb78f},
{0x6ce,0x6d1,0xb796},
{0x6d2,0x6d2,0xb79c},
{0x6d3,0x6d3,0xb7a0},
{0x6d4,0x6d5,0xb7a8},
{0x6d6,0x6d8,0xb7ab},
{0x6d9,0x6da,0xb7b4},
{0x6db,0x6db,0xb7b8},
{0x6dc,0x6dc,0xb7c7},
{0x6dd,0x6dd,0xb7c9},
{0x6de,0x6df,0xb7ec},
{0x6e0,0x6e0,0xb7f0},
{0x6e1,0x6e1,0xb7f4},
{0x6e2,0x6e3,0xb7fc},
{0x6e4,0x6e6,0xb7ff},
{0x6e7,0x6e9,0xb807},
{0x6ea,0x6ea,0xb80c},
{0x6eb,0x6eb,0xb810},
{0x6ec,0x6ed,0xb818},
{0x6ee,0x6ee,0xb81b},
{0x6ef,0x6ef,0xb81d},
{0x6f0,0x6f1,0xb824},
{0x6f2,0x6f2,0xb828},
{0x6f3,0x6f3,0xb82c},
{0x6f4,0x6f5,0xb834},
{0x6f6,0x6f8,0xb837},
{0x6f9,0x6f9,0xb840},
{0x6fa,0x6fa,0xb844},
{0x6fb,0x6fb,0xb851},
{0x6fc,0x6fc,0xb853},
{0x6fd,0x6fe,0xb85c},
{0x6ff,0x6ff,0xb860},
{0x700,0x700,0xb864},
{0x701,0x702,0xb86c},
{0x703,0x703,0xb86f},
{0x704,0x704,0xb871},
{0x705,0x705,0xb878},
{0x706,0x706,0xb87c},
{0x707,0x707,0xb88d},
{0x708,0x708,0xb8a8},
{0x709,0x709,0xb8b0},
{0x70a,0x70a,0xb8b4},
{0x70b,0x70b,0xb8b8},
{0x70c,0x70d,0xb8c0},
{0x70e,0x70e,0xb8c3},
{0x70f,0x70f,0xb8c5},
{0x710,0x710,0xb8cc},
{0x711,0x711,0xb8d0},
{0x712,0x712,0xb8d4},
{0x713,0x713,0xb8dd},
{0x714,0x714,0xb8df},
{0x715,0x715,0xb8e1},
{0x716,0x717,0xb8e8},
{0x718,0x718,0xb8ec},
{0x719,0x719,0xb8f0},
{0x71a,0x71b,0xb8f8},
{0x71c,0x71c,0xb8fb},
{0x71d,0x71d,0xb8fd},
{0x71e,0x71e,0xb904},
{0x71f,0x71f,0xb918},
{0x720,0x720,0xb920},
{0x721,0x722,0xb93c},
{0x723,0x723,0xb940},
{0x724,0x724,0xb944},
{0x725,0x725,0xb94c},
{0x726,0x726,0xb94f},
{0x727,0x727,0xb951},
{0x728,0x729,0xb958},
{0x72a,0x72a,0xb95c},
{0x72b,0x72b,0xb960},
{0x72c,0x72d,0xb968},
{0x72e,0x72e,0xb96b},
{0x72f,0x72f,0xb96d},
{0x730,0x731,0xb974},
{0x732,0x732,0xb978},
{0x733,0x733,0xb97c},
{0x734,0x735,0xb984},
{0x736,0x736,0xb987},
{0x737,0x738,0xb989},
{0x739,0x73a,0xb98d},
{0x73b,0x73c,0xb9ac},
{0x73d,0x73d,0xb9b0},
{0x73e,0x73e,0xb9b4},
{0x73f,0x740,0xb9bc},
{0x741,0x741,0xb9bf},
{0x742,0x742,0xb9c1},
{0x743,0x744,0xb9c8},
{0x745,0x745,0xb9cc},
{0x746,0x74a,0xb9ce},
{0x74b,0x74c,0xb9d8},
{0x74d,0x74d,0xb9db},
{0x74e,0x74f,0xb9dd},
{0x750,0x750,0xb9e1},
{0x751,0x753,0xb9e3},
{0x754,0x754,0xb9e8},
{0x755,0x755,0xb9ec},
{0x756,0x757,0xb9f4},
{0x758,0x75b,0xb9f7},
{0x75c,0x75d,0xba00},
{0x75e,0x75e,0xba08},
{0x75f,0x75f,0xba15},
{0x760,0x761,0xba38},
{0x762,0x762,0xba3c},
{0x763,0x763,0xba40},
{0x764,0x764,0xba42},
{0x765,0x766,0xba48},
{0x767,0x767,0xba4b},
{0x768,0x769,0xba4d},
{0x76a,0x76c,0xba53},
{0x76d,0x76d,0xba58},
{0x76e,0x76e,0xba5c},
{0x76f,0x770,0xba64},
{0x771,0x773,0xba67},
{0x774,0x775,0xba70},
{0x776,0x776,0xba74},
{0x777,0x777,0xba78},
{0x778,0x77a,0xba83},
{0x77b,0x77b,0xba87},
{0x77c,0x77c,0xba8c},
{0x77d,0x77e,0xbaa8},
{0x77f,0x780,0xbaab},
{0x781,0x781,0xbab0},
{0x782,0x782,0xbab2},
{0x783,0x784,0xbab8},
{0x785,0x785,0xbabb},
{0x786,0x786,0xbabd},
{0x787,0x787,0xbac4},
{0x788,0x788,0xbac8},
{0x789,0x78a,0xbad8},
{0x78b,0x78b,0xbafc},
{0x78c,0x78c,0xbb00},
{0x78d,0x78d,0xbb04},
{0x78e,0x78e,0xbb0d},
{0x78f,0x78f,0xbb0f},
{0x790,0x790,0xbb11},
{0x791,0x791,0xbb18},
{0x792,0x792,0xbb1c},
{0x793,0x793,0xbb20},
{0x794,0x794,0xbb29},
{0x795,0x795,0xbb2b},
{0x796,0x798,0xbb34},
{0x799,0x799,0xbb38},
{0x79a,0x79d,0xbb3b},
{0x79e,0x79f,0xbb44},
{0x7a0,0x7a0,0xbb47},
{0x7a1,0x7a1,0xbb49},
{0x7a2,0x7a2,0xbb4d},
{0x7a3,0x7a4,0xbb4f},
{0x7a5,0x7a5,0xbb54},
{0x7a6,0x7a6,0xbb58},
{0x7a7,0x7a7,0xbb61},
{0x7a8,0x7a8,0xbb63},
{0x7a9,0x7a9,0xbb6c},
{0x7aa,0x7aa,0xbb88},
{0x7ab,0x7ab,0xbb8c},
{0x7ac,0x7ac,0xbb90},
{0x7ad,0x7ad,0xbba4},
{0x7ae,0x7ae,0xbba8},
{0x7af,0x7af,0xbbac},
{0x7b0,0x7b0,0xbbb4},
{0x7b1,0x7b1,0xbbb7},
{0x7b2,0x7b2,0xbbc0},
{0x7b3,0x7b3,0xbbc4},
{0x7b4,0x7b4,0xbbc8},
{0x7b5,0x7b5,0xbbd0},
{0x7b6,0x7b6,0xbbd3},
{0x7b7,0x7b8,0xbbf8},
{0x7b9,0x7b9,0xbbfc},
{0x7ba,0x7bb,0xbbff},
{0x7bc,0x7bc,0xbc02},
{0x7bd,0x7be,0xbc08},
{0x7bf,0x7c1,0xbc0b},
{0x7c2,0x7c2,0xbc0f},
{0x7c3,0x7c3,0xbc11},
{0x7c4,0x7c8,0xbc14},
{0x7c9,0x7cd,0xbc1b},
{0x7ce,0x7cf,0xbc24},
{0x7d0,0x7d0,0xbc27},
{0x7d1,0x7d1,0xbc29},
{0x7d2,0x7d2,0xbc2d},
{0x7d3,0x7d4,0xbc30},
{0x7d5,0x7d5,0xbc34},
{0x7d6,0x7d6,0xbc38},
{0x7d7,0x7d8,0xbc40},
{0x7d9,0x7db,0xbc43},
{0x7dc,0x7dc,0xbc49},
{0x7dd,0x7de,0xbc4c},
{0x7df,0x7df,0xbc50},
{0x7e0,0x7e0,0xbc5d},
{0x7e1,0x7e2,0xbc84},
{0x7e3,0x7e3,0xbc88},
{0x7e4,0x7e5,0xbc8b},
{0x7e6,0x7e6,0xbc8e},
{0x7e7,0x7e8,0xbc94},
{0x7e9,0x7e9,0xbc97},
{0x7ea,0x7eb,0xbc99},
{0x7ec,0x7ed,0xbca0},
{0x7ee,0x7ee,0xbca4},
{0x7ef,0x7f0,0xbca7},
{0x7f1,0x7f2,0xbcb0},
{0x7f3,0x7f5,0xbcb3},
{0x7f6,0x7f7,0xbcbc},
{0x7f8,0x7f8,0xbcc0},
{0x7f9,0x7f9,0xbcc4},
{0x7fa,0x7fa,0xbccd},
{0x7fb,0x7fd,0xbccf},
{0x7fe,0x7fe,0xbcd5},
{0x7ff,0x7ff,0xbcd8},
{0x800,0x800,0xbcdc},
{0x801,0x803,0xbcf4},
{0x804,0x804,0xbcf8},
{0x805,0x805,0xbcfc},
{0x806,0x807,0xbd04},
{0x808,0x808,0xbd07},
{0x809,0x809,0xbd09},
{0x80a,0x80a,0xbd10},
{0x80b,0x80b,0xbd14},
{0x80c,0x80c,0xbd24},
{0x80d,0x80d,0xbd2c},
{0x80e,0x80e,0xbd40},
{0x80f,0x810,0xbd48},
{0x811,0x811,0xbd4c},
{0x812,0x812,0xbd50},
{0x813,0x814,0xbd58},
{0x815,0x815,0xbd64},
{0x816,0x816,0xbd68},
{0x817,0x818,0xbd80},
{0x819,0x819,0xbd84},
{0x81a,0x81d,0xbd87},
{0x81e,0x81f,0xbd90},
{0x820,0x820,0xbd93},
{0x821,0x821,0xbd95},
{0x822,0x823,0xbd99},
{0x824,0x824,0xbd9c},
{0x825,0x825,0xbda4},
{0x826,0x826,0xbdb0},
{0x827,0x827,0xbdb8},
{0x828,0x829,0xbdd4},
{0x82a,0x82a,0xbdd8},
{0x82b,0x82b,0xbddc},
{0x82c,0x82c,0xbde9},
{0x82d,0x82d,0xbdf0},
{0x82e,0x82e,0xbdf4},
{0x82f,0x82f,0xbdf8},
{0x830,0x830,0xbe00},
{0x831,0x831,0xbe03},
{0x832,0x832,0xbe05},
{0x833,0x834,0xbe0c},
{0x835,0x835,0xbe10},
{0x836,0x836,0xbe14},
{0x837,0x838,0xbe1c},
{0x839,0x839,0xbe1f},
{0x83a,0x83b,0xbe44},
{0x83c,0x83c,0xbe48},
{0x83d,0x83d,0xbe4c},
{0x83e,0x83e,0xbe4e},
{0x83f,0x840,0xbe54},
{0x841,0x841,0xbe57},
{0x842,0x844,0xbe59},
{0x845,0x846,0xbe60},
{0x847,0x847,0xbe64},
{0x848,0x848,0xbe68},
{0x849,0x849,0xbe6a},
{0x84a,0x84b,0xbe70},
{0x84c,0x84e,0xbe73},
{0x84f,0x851,0xbe7b},
{0x852,0x852,0xbe80},
{0x853,0x853,0xbe84},
{0x854,0x855,0xbe8c},
{0x856,0x858,0xbe8f},
{0x859,0x85a,0xbe98},
{0x85b,0x85b,0xbea8},
{0x85c,0x85d,0xbed0},
{0x85e,0x85e,0xbed4},
{0x85f,0x860,0xbed7},
{0x861,0x861,0xbee0},
{0x862,0x864,0xbee3},
{0x865,0x865,0xbeec},
{0x866,0x866,0xbf01},
{0x867,0x868,0xbf08},
{0x869,0x86a,0xbf18},
{0x86b,0x86d,0xbf1b},
{0x86e,0x86f,0xbf40},
{0x870,0x870,0xbf44},
{0x871,0x871,0xbf48},
{0x872,0x873,0xbf50},
{0x874,0x874,0xbf55},
{0x875,0x875,0xbf94},
{0x876,0x876,0xbfb0},
{0x877,0x877,0xbfc5},
{0x878,0x879,0xbfcc},
{0x87a,0x87a,0xbfd0},
{0x87b,0x87b,0xbfd4},
{0x87c,0x87c,0xbfdc},
{0x87d,0x87d,0xbfdf},
{0x87e,0x87e,0xbfe1},
{0x87f,0x87f,0xc03c},
{0x880,0x880,0xc051},
{0x881,0x881,0xc058},
{0x882,0x882,0xc05c},
{0x883,0x883,0xc060},
{0x884,0x885,0xc068},
{0x886,0x887,0xc090},
{0x888,0x888,0xc094},
{0x889,0x889,0xc098},
{0x88a,0x88b,0xc0a0},
{0x88c,0x88c,0xc0a3},
{0x88d,0x88d,0xc0a5},
{0x88e,0x88f,0xc0ac},
{0x890,0x891,0xc0af},
{0x892,0x895,0xc0b3},
{0x896,0x897,0xc0bc},
{0x898,0x89a,0xc0bf},
{0x89b,0x89b,0xc0c5},
{0x89c,0x89d,0xc0c8},
{0x89e,0x89e,0xc0cc},
{0x89f,0x89f,0xc0d0},
{0x8a0,0x8a1,0xc0d8},
{0x8a2,0x8a4,0xc0db},
{0x8a5,0x8a6,0xc0e4},
{0x8a7,0x8a7,0xc0e8},
{0x8a8,0x8a8,0xc0ec},
{0x8a9,0x8aa,0xc0f4},
{0x8ab,0x8ab,0xc0f7},
{0x8ac,0x8ac,0xc0f9},
{0x8ad,0x8ad,0xc100},
{0x8ae,0x8ae,0xc104},
{0x8af,0x8af,0xc108},
{0x8b0,0x8b0,0xc110},
{0x8b1,0x8b1,0xc115},
{0x8b2,0x8b6,0xc11c},
{0x8b7,0x8b8,0xc123},
{0x8b9,0x8ba,0xc126},
{0x8bb,0x8bc,0xc12c},
{0x8bd,0x8bf,0xc12f},
{0x8c0,0x8c0,0xc136},
{0x8c1,0x8c2,0xc138},
{0x8c3,0x8c3,0xc13c},
{0x8c4,0x8c4,0xc140},
{0x8c5,0x8c6,0xc148},
{0x8c7,0x8c9,0xc14b},
{0x8ca,0x8cb,0xc154},
{0x8cc,0x8cc,0xc158},
{0x8cd,0x8cd,0xc15c},
{0x8ce,0x8cf,0xc164},
{0x8d0,0x8d2,0xc167},
{0x8d3,0x8d3,0xc170},
{0x8d4,0x8d4,0xc174},
{0x8d5,0x8d5,0xc178},
{0x8d6,0x8d6,0xc185},
{0x8d7,0x8d9,0xc18c},
{0x8da,0x8da,0xc190},
{0x8db,0x8db,0xc194},
{0x8dc,0x8dc,0xc196},
{0x8dd,0x8de,0xc19c},
{0x8df,0x8df,0xc19f},
{0x8e0,0x8e0,0xc1a1},
{0x8e1,0x8e1,0xc1a5},
{0x8e2,0x8e3,0xc1a8},
{0x8e4,0x8e4,0xc1ac},
{0x8e5,0x8e5,0xc1b0},
{0x8e6,0x8e6,0xc1bd},
{0x8e7,0x8e7,0xc1c4},
{0x8e8,0x8e8,0xc1c8},
{0x8e9,0x8e9,0xc1cc},
{0x8ea,0x8ea,0xc1d4},
{0x8eb,0x8ec,0xc1d7},
{0x8ed,0x8ed,0xc1e0},
{0x8ee,0x8ee,0xc1e4},
{0x8ef,0x8ef,0xc1e8},
{0x8f0,0x8f1,0xc1f0},
{0x8f2,0x8f2,0xc1f3},
{0x8f3,0x8f4,0xc1fc},
{0x8f5,0x8f5,0xc200},
{0x8f6,0x8f6,0xc204},
{0x8f7,0x8f8,0xc20c},
{0x8f9,0x8f9,0xc20f},
{0x8fa,0x8fa,0xc211},
{0x8fb,0x8fc,0xc218},
{0x8fd,0x8fd,0xc21c},
{0x8fe,0x8ff,0xc21f},
{0x900,0x901,0xc228},
{0x902,0x902,0xc22b},
{0x903,0x903,0xc22d},
{0x904,0x904,0xc22f},
{0x905,0x906,0xc231},
{0x907,0x907,0xc234},
{0x908,0x908,0xc248},
{0x909,0x90a,0xc250},
{0x90b,0x90b,0xc254},
{0x90c,0x90c,0xc258},
{0x90d,0x90d,0xc260},
{0x90e,0x90e,0xc265},
{0x90f,0x910,0xc26c},
{0x911,0x911,0xc270},
{0x912,0x912,0xc274},
{0x913,0x914,0xc27c},
{0x915,0x915,0xc27f},
{0x916,0x916,0xc281},
{0x917,0x918,0xc288},
{0x919,0x919,0xc290},
{0x91a,0x91a,0xc298},
{0x91b,0x91b,0xc29b},
{0x91c,0x91c,0xc29d},
{0x91d,0x91e,0xc2a4},
{0x91f,0x91f,0xc2a8},
{0x920,0x921,0xc2ac},
{0x922,0x923,0xc2b4},
{0x924,0x924,0xc2b7},
{0x925,0x925,0xc2b9},
{0x926,0x927,0xc2dc},
{0x928,0x928,0xc2e0},
{0x929,0x92a,0xc2e3},
{0x92b,0x92d,0xc2eb},
{0x92e,0x92e,0xc2ef},
{0x92f,0x92f,0xc2f1},
{0x930,0x930,0xc2f6},
{0x931,0x932,0xc2f8},
{0x933,0x934,0xc2fb},
{0x935,0x935,0xc300},
{0x936,0x937,0xc308},
{0x938,0x939,0xc30c},
{0x93a,0x93c,0xc313},
{0x93d,0x93d,0xc318},
{0x93e,0x93e,0xc31c},
{0x93f,0x940,0xc324},
{0x941,0x942,0xc328},
{0x943,0x943,0xc345},
{0x944,0x945,0xc368},
{0x946,0x946,0xc36c},
{0x947,0x947,0xc370},
{0x948,0x948,0xc372},
{0x949,0x94a,0xc378},
{0x94b,0x94c,0xc37c},
{0x94d,0x94d,0xc384},
{0x94e,0x94e,0xc388},
{0x94f,0x94f,0xc38c},
{0x950,0x950,0xc3c0},
{0x951,0x952,0xc3d8},
{0x953,0x953,0xc3dc},
{0x954,0x955,0xc3df},
{0x956,0x956,0xc3e2},
{0x957,0x958,0xc3e8},
{0x959,0x959,0xc3ed},
{0x95a,0x95b,0xc3f4},
{0x95c,0x95c,0xc3f8},
{0x95d,0x95d,0xc408},
{0x95e,0x95e,0xc410},
{0x95f,0x95f,0xc424},
{0x960,0x960,0xc42c},
{0x961,0x961,0xc430},
{0x962,0x962,0xc434},
{0x963,0x964,0xc43c},
{0x965,0x965,0xc448},
{0x966,0x967,0xc464},
{0x968,0x968,0xc468},
{0x969,0x969,0xc46c},
{0x96a,0x96b,0xc474},
{0x96c,0x96c,0xc479},
{0x96d,0x96d,0xc480},
{0x96e,0x96e,0xc494},
{0x96f,0x96f,0xc49c},
{0x970,0x970,0xc4b8},
{0x971,0x971,0xc4bc},
{0x972,0x972,0xc4e9},
{0x973,0x974,0xc4f0},
{0x975,0x975,0xc4f4},
{0x976,0x976,0xc4f8},
{0x977,0x977,0xc4fa},
{0x978,0x97a,0xc4ff},
{0x97b,0x97b,0xc50c},
{0x97c,0x97c,0xc510},
{0x97d,0x97d,0xc514},
{0x97e,0x97e,0xc51c},
{0x97f,0x980,0xc528},
{0x981,0x981,0xc52c},
{0x982,0x982,0xc530},
{0x983,0x984,0xc538},
{0x985,0x985,0xc53b},
{0x986,0x986,0xc53d},
{0x987,0x988,0xc544},
{0x989,0x98b,0xc548},
{0x98c,0x98e,0xc54c},
{0x98f,0x991,0xc553},
{0x992,0x994,0xc557},
{0x995,0x996,0xc55d},
{0x997,0x998,0xc560},
{0x999,0x999,0xc564},
{0x99a,0x99a,0xc568},
{0x99b,0x99c,0xc570},
{0x99d,0x99f,0xc573},
{0x9a0,0x9a1,0xc57c},
{0x9a2,0x9a2,0xc580},
{0x9a3,0x9a3,0xc584},
{0x9a4,0x9a4,0xc587},
{0x9a5,0x9a6,0xc58c},
{0x9a7,0x9a7,0xc58f},
{0x9a8,0x9a8,0xc591},
{0x9a9,0x9a9,0xc595},
{0x9aa,0x9ab,0xc597},
{0x9ac,0x9ac,0xc59c},
{0x9ad,0x9ad,0xc5a0},
{0x9ae,0x9ae,0xc5a9},
{0x9af,0x9b0,0xc5b4},
{0x9b1,0x9b2,0xc5b8},
{0x9b3,0x9b6,0xc5bb},
{0x9b7,0x9bd,0xc5c4},
{0x9be,0x9be,0xc5cc},
{0x9bf,0x9bf,0xc5ce},
{0x9c0,0x9c1,0xc5d0},
{0x9c2,0x9c2,0xc5d4},
{0x9c3,0x9c3,0xc5d8},
{0x9c4,0x9c5,0xc5e0},
{0x9c6,0x9c6,0xc5e3},
{0x9c7,0x9c7,0xc5e5},
{0x9c8,0x9ca,0xc5ec},
{0x9cb,0x9cb,0xc5f0},
{0x9cc,0x9cc,0xc5f4},
{0x9cd,0x9ce,0xc5f6},
{0x9cf,0x9d4,0xc5fc},
{0x9d5,0x9d8,0xc605},
{0x9d9,0x9d9,0xc60c},
{0x9da,0x9da,0xc610},
{0x9db,0x9dc,0xc618},
{0x9dd,0x9de,0xc61b},
{0x9df,0x9e0,0xc624},
{0x9e1,0x9e1,0xc628},
{0x9e2,0x9e4,0xc62c},
{0x9e5,0x9e5,0xc630},
{0x9e6,0x9e8,0xc633},
{0x9e9,0x9e9,0xc637},
{0x9ea,0x9ea,0xc639},
{0x9eb,0x9eb,0xc63b},
{0x9ec,0x9ed,0xc640},
{0x9ee,0x9ee,0xc644},
{0x9ef,0x9ef,0xc648},
{0x9f0,0x9f1,0xc650},
{0x9f2,0x9f4,0xc653},
{0x9f5,0x9f6,0xc65c},
{0x9f7,0x9f7,0xc660},
{0x9f8,0x9f8,0xc66c},
{0x9f9,0x9f9,0xc66f},
{0x9fa,0x9fa,0xc671},
{0x9fb,0x9fc,0xc678},
{0x9fd,0x9fd,0xc67c},
{0x9fe,0x9fe,0xc680},
{0x9ff,0xa00,0xc688},
{0xa01,0xa01,0xc68b},
{0xa02,0xa02,0xc68d},
{0xa03,0xa04,0xc694},
{0xa05,0xa05,0xc698},
{0xa06,0xa06,0xc69c},
{0xa07,0xa08,0xc6a4},
{0xa09,0xa09,0xc6a7},
{0xa0a,0xa0a,0xc6a9},
{0xa0b,0xa0c,0xc6b0},
{0xa0d,0xa0d,0xc6b4},
{0xa0e,0xa10,0xc6b8},
{0xa11,0xa12,0xc6c0},
{0xa13,0xa13,0xc6c3},
{0xa14,0xa14,0xc6c5},
{0xa15,0xa16,0xc6cc},
{0xa17,0xa17,0xc6d0},
{0xa18,0xa18,0xc6d4},
{0xa19,0xa1a,0xc6dc},
{0xa1b,0xa1c,0xc6e0},
{0xa1d,0xa1e,0xc6e8},
{0xa1f,0xa1f,0xc6ec},
{0xa20,0xa20,0xc6f0},
{0xa21,0xa22,0xc6f8},
{0xa23,0xa23,0xc6fd},
{0xa24,0xa25,0xc704},
{0xa26,0xa26,0xc708},
{0xa27,0xa27,0xc70c},
{0xa28,0xa29,0xc714},
{0xa2a,0xa2a,0xc717},
{0xa2b,0xa2b,0xc719},
{0xa2c,0xa2d,0xc720},
{0xa2e,0xa2e,0xc724},
{0xa2f,0xa2f,0xc728},
{0xa30,0xa31,0xc730},
{0xa32,0xa32,0xc733},
{0xa33,0xa33,0xc735},
{0xa34,0xa34,0xc737},
{0xa35,0xa36,0xc73c},
{0xa37,0xa37,0xc740},
{0xa38,0xa38,0xc744},
{0xa39,0xa39,0xc74a},
{0xa3a,0xa3b,0xc74c},
{0xa3c,0xa3c,0xc74f},
{0xa3d,0xa44,0xc751},
{0xa45,0xa45,0xc75c},
{0xa46,0xa46,0xc760},
{0xa47,0xa47,0xc768},
{0xa48,0xa48,0xc76b},
{0xa49,0xa4a,0xc774},
{0xa4b,0xa4b,0xc778},
{0xa4c,0xa4e,0xc77c},
{0xa4f,0xa51,0xc783},
{0xa52,0xa55,0xc787},
{0xa56,0xa56,0xc78e},
{0xa57,0xa58,0xc790},
{0xa59,0xa59,0xc794},
{0xa5a,0xa5c,0xc796},
{0xa5d,0xa5d,0xc79a},
{0xa5e,0xa5f,0xc7a0},
{0xa60,0xa63,0xc7a3},
{0xa64,0xa65,0xc7ac},
{0xa66,0xa66,0xc7b0},
{0xa67,0xa67,0xc7b4},
{0xa68,0xa69,0xc7bc},
{0xa6a,0xa6c,0xc7bf},
{0xa6d,0xa6e,0xc7c8},
{0xa6f,0xa6f,0xc7cc},
{0xa70,0xa70,0xc7ce},
{0xa71,0xa71,0xc7d0},
{0xa72,0xa72,0xc7d8},
{0xa73,0xa73,0xc7dd},
{0xa74,0xa74,0xc7e4},
{0xa75,0xa75,0xc7e8},
{0xa76,0xa76,0xc7ec},
{0xa77,0xa78,0xc800},
{0xa79,0xa79,0xc804},
{0xa7a,0xa7a,0xc808},
{0xa7b,0xa7b,0xc80a},
{0xa7c,0xa7d,0xc810},
{0xa7e,0xa7e,0xc813},
{0xa7f,0xa80,0xc815},
{0xa81,0xa82,0xc81c},
{0xa83,0xa83,0xc820},
{0xa84,0xa84,0xc824},
{0xa85,0xa86,0xc82c},
{0xa87,0xa87,0xc82f},
{0xa88,0xa88,0xc831},
{0xa89,0xa89,0xc838},
{0xa8a,0xa8a,0xc83c},
{0xa8b,0xa8b,0xc840},
{0xa8c,0xa8d,0xc848},
{0xa8e,0xa8f,0xc84c},
{0xa90,0xa90,0xc854},
{0xa91,0xa92,0xc870},
{0xa93,0xa93,0xc874},
{0xa94,0xa94,0xc878},
{0xa95,0xa95,0xc87a},
{0xa96,0xa97,0xc880},
{0xa98,0xa98,0xc883},
{0xa99,0xa9b,0xc885},
{0xa9c,0xa9e,0xc88b},
{0xa9f,0xa9f,0xc894},
{0xaa0,0xaa0,0xc89d},
{0xaa1,0xaa1,0xc89f},
{0xaa2,0xaa2,0xc8a1},
{0xaa3,0xaa3,0xc8a8},
{0xaa4,0xaa5,0xc8bc},
{0xaa6,0xaa6,0xc8c4},
{0xaa7,0xaa7,0xc8c8},
{0xaa8,0xaa8,0xc8cc},
{0xaa9,0xaaa,0xc8d4},
{0xaab,0xaab,0xc8d7},
{0xaac,0xaac,0xc8d9},
{0xaad,0xaae,0xc8e0},
{0xaaf,0xaaf,0xc8e4},
{0xab0,0xab0,0xc8f5},
{0xab1,0xab2,0xc8fc},
{0xab3,0xab3,0xc900},
{0xab4,0xab6,0xc904},
{0xab7,0xab8,0xc90c},
{0xab9,0xab9,0xc90f},
{0xaba,0xaba,0xc911},
{0xabb,0xabb,0xc918},
{0xabc,0xabc,0xc92c},
{0xabd,0xabd,0xc934},
{0xabe,0xabf,0xc950},
{0xac0,0xac0,0xc954},
{0xac1,0xac1,0xc958},
{0xac2,0xac3,0xc960},
{0xac4,0xac4,0xc963},
{0xac5,0xac5,0xc96c},
{0xac6,0xac6,0xc970},
{0xac7,0xac7,0xc974},
{0xac8,0xac8,0xc97c},
{0xac9,0xaca,0xc988},
{0xacb,0xacb,0xc98c},
{0xacc,0xacc,0xc990},
{0xacd,0xace,0xc998},
{0xacf,0xacf,0xc99b},
{0xad0,0xad0,0xc99d},
{0xad1,0xad2,0xc9c0},
{0xad3,0xad3,0xc9c4},
{0xad4,0xad5,0xc9c7},
{0xad6,0xad6,0xc9ca},
{0xad7,0xad8,0xc9d0},
{0xad9,0xad9,0xc9d3},
{0xada,0xadb,0xc9d5},
{0xadc,0xadd,0xc9d9},
{0xade,0xadf,0xc9dc},
{0xae0,0xae0,0xc9e0},
{0xae1,0xae1,0xc9e2},
{0xae2,0xae2,0xc9e4},
{0xae3,0xae3,0xc9e7},
{0xae4,0xae5,0xc9ec},
{0xae6,0xae8,0xc9ef},
{0xae9,0xaea,0xc9f8},
{0xaeb,0xaeb,0xc9fc},
{0xaec,0xaec,0xca00},
{0xaed,0xaee,0xca08},
{0xaef,0xaf1,0xca0b},
{0xaf2,0xaf2,0xca14},
{0xaf3,0xaf3,0xca18},
{0xaf4,0xaf4,0xca29},
{0xaf5,0xaf6,0xca4c},
{0xaf7,0xaf7,0xca50},
{0xaf8,0xaf8,0xca54},
{0xaf9,0xafa,0xca5c},
{0xafb,0xafd,0xca5f},
{0xafe,0xafe,0xca68},
{0xaff,0xaff,0xca7d},
{0xb00,0xb00,0xca84},
{0xb01,0xb01,0xca98},
{0xb02,0xb03,0xcabc},
{0xb04,0xb04,0xcac0},
{0xb05,0xb05,0xcac4},
{0xb06,0xb07,0xcacc},
{0xb08,0xb08,0xcacf},
{0xb09,0xb09,0xcad1},
{0xb0a,0xb0a,0xcad3},
{0xb0b,0xb0c,0xcad8},
{0xb0d,0xb0d,0xcae0},
{0xb0e,0xb0e,0xcaec},
{0xb0f,0xb0f,0xcaf4},
{0xb10,0xb10,0xcb08},
{0xb11,0xb11,0xcb10},
{0xb12,0xb12,0xcb14},
{0xb13,0xb13,0xcb18},
{0xb14,0xb15,0xcb20},
{0xb16,0xb16,0xcb41},
{0xb17,0xb18,0xcb48},
{0xb19,0xb19,0xcb4c},
{0xb1a,0xb1a,0xcb50},
{0xb1b,0xb1c,0xcb58},
{0xb1d,0xb1d,0xcb5d},
{0xb1e,0xb1e,0xcb64},
{0xb1f,0xb20,0xcb78},
{0xb21,0xb21,0xcb9c},
{0xb22,0xb22,0xcbb8},
{0xb23,0xb23,0xcbd4},
{0xb24,0xb24,0xcbe4},
{0xb25,0xb25,0xcbe7},
{0xb26,0xb26,0xcbe9},
{0xb27,0xb28,0xcc0c},
{0xb29,0xb29,0xcc10},
{0xb2a,0xb2a,0xcc14},
{0xb2b,0xb2c,0xcc1c},
{0xb2d,0xb2e,0xcc21},
{0xb2f,0xb31,0xcc27},
{0xb32,0xb32,0xcc2c},
{0xb33,0xb33,0xcc2e},
{0xb34,0xb34,0xcc30},
{0xb35,0xb36,0xcc38},
{0xb37,0xb3a,0xcc3b},
{0xb3b,0xb3c,0xcc44},
{0xb3d,0xb3d,0xcc48},
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{0x183a,0x183a,0x53cb},
{0x183b,0x183b,0x53f3},
{0x183c,0x183c,0x5b87},
{0x183d,0x183d,0x5bd3},
{0x183e,0x183e,0x5c24},
{0x183f,0x183f,0x611a},
{0x1840,0x1840,0x6182},
{0x1841,0x1841,0x65f4},
{0x1842,0x1842,0x725b},
{0x1843,0x1843,0x7397},
{0x1844,0x1844,0x7440},
{0x1845,0x1845,0x76c2},
{0x1846,0x1846,0x7950},
{0x1847,0x1847,0x7991},
{0x1848,0x1848,0x79b9},
{0x1849,0x1849,0x7d06},
{0x184a,0x184a,0x7fbd},
{0x184b,0x184b,0x828b},
{0x184c,0x184c,0x85d5},
{0x184d,0x184d,0x865e},
{0x184e,0x184e,0x8fc2},
{0x184f,0x184f,0x9047},
{0x1850,0x1850,0x90f5},
{0x1851,0x1851,0x91ea},
{0x1852,0x1852,0x9685},
{0x1853,0x1854,0x96e8},
{0x1855,0x1855,0x52d6},
{0x1856,0x1856,0x5f67},
{0x1857,0x1857,0x65ed},
{0x1858,0x1858,0x6631},
{0x1859,0x1859,0x682f},
{0x185a,0x185a,0x715c},
{0x185b,0x185b,0x7a36},
{0x185c,0x185c,0x90c1},
{0x185d,0x185d,0x980a},
{0x185e,0x185e,0x4e91},
{0x185f,0x185f,0x6a52},
{0x1860,0x1860,0x6b9e},
{0x1861,0x1861,0x6f90},
{0x1862,0x1862,0x7189},
{0x1863,0x1863,0x8018},
{0x1864,0x1864,0x82b8},
{0x1865,0x1865,0x8553},
{0x1866,0x1866,0x904b},
{0x1867,0x1867,0x9695},
{0x1868,0x1868,0x96f2},
{0x1869,0x1869,0x97fb},
{0x186a,0x186a,0x851a},
{0x186b,0x186b,0x9b31},
{0x186c,0x186c,0x4e90},
{0x186d,0x186d,0x718a},
{0x186e,0x186e,0x96c4},
{0x186f,0x186f,0x5143},
{0x1870,0x1870,0x539f},
{0x1871,0x1871,0x54e1},
{0x1872,0x1872,0x5713},
{0x1873,0x1873,0x5712},
{0x1874,0x1874,0x57a3},
{0x1875,0x1875,0x5a9b},
{0x1876,0x1876,0x5ac4},
{0x1877,0x1877,0x5bc3},
{0x1878,0x1878,0x6028},
{0x1879,0x1879,0x613f},
{0x187a,0x187a,0x63f4},
{0x187b,0x187b,0x6c85},
{0x187c,0x187c,0x6d39},
{0x187d,0x187d,0x6e72},
{0x187e,0x187e,0x6e90},
{0x187f,0x187f,0x7230},
{0x1880,0x1880,0x733f},
{0x1881,0x1881,0x7457},
{0x1882,0x1882,0x82d1},
{0x1883,0x1883,0x8881},
{0x1884,0x1884,0x8f45},
{0x1885,0x1885,0x9060},
{0x1886,0x1886,0x9662},
{0x1887,0x1887,0x9858},
{0x1888,0x1888,0x9d1b},
{0x1889,0x1889,0x6708},
{0x188a,0x188a,0x8d8a},
{0x188b,0x188b,0x925e},
{0x188c,0x188c,0x4f4d},
{0x188d,0x188d,0x5049},
{0x188e,0x188e,0x50de},
{0x188f,0x188f,0x5371},
{0x1890,0x1890,0x570d},
{0x1891,0x1891,0x59d4},
{0x1892,0x1892,0x5a01},
{0x1893,0x1893,0x5c09},
{0x1894,0x1894,0x6170},
{0x1895,0x1895,0x6690},
{0x1896,0x1896,0x6e2d},
{0x1897,0x1897,0x7232},
{0x1898,0x1898,0x744b},
{0x1899,0x1899,0x7def},
{0x189a,0x189a,0x80c3},
{0x189b,0x189b,0x840e},
{0x189c,0x189c,0x8466},
{0x189d,0x189d,0x853f},
{0x189e,0x189e,0x875f},
{0x189f,0x189f,0x885b},
{0x18a0,0x18a0,0x8918},
{0x18a1,0x18a1,0x8b02},
{0x18a2,0x18a2,0x9055},
{0x18a3,0x18a3,0x97cb},
{0x18a4,0x18a4,0x9b4f},
{0x18a5,0x18a5,0x4e73},
{0x18a6,0x18a6,0x4f91},
{0x18a7,0x18a7,0x5112},
{0x18a8,0x18a8,0x516a},
{0x18a9,0x18a9,0x552f},
{0x18aa,0x18aa,0x55a9},
{0x18ab,0x18ab,0x5b7a},
{0x18ac,0x18ac,0x5ba5},
{0x18ad,0x18ae,0x5e7c},
{0x18af,0x18af,0x5ebe},
{0x18b0,0x18b0,0x60a0},
{0x18b1,0x18b1,0x60df},
{0x18b2,0x18b3,0x6108},
{0x18b4,0x18b4,0x63c4},
{0x18b5,0x18b5,0x6538},
{0x18b6,0x18b6,0x6709},
{0x18b7,0x18b7,0x67d4},
{0x18b8,0x18b8,0x67da},
{0x18b9,0x18ba,0x6961},
{0x18bb,0x18bb,0x6cb9},
{0x18bc,0x18bc,0x6d27},
{0x18bd,0x18bd,0x6e38},
{0x18be,0x18be,0x6fe1},
{0x18bf,0x18c0,0x7336},
{0x18c1,0x18c1,0x745c},
{0x18c2,0x18c2,0x7531},
{0x18c3,0x18c3,0x7652},
{0x18c4,0x18c4,0x7dad},
{0x18c5,0x18c5,0x81fe},
{0x18c6,0x18c6,0x8438},
{0x18c7,0x18c7,0x88d5},
{0x18c8,0x18c8,0x8a98},
{0x18c9,0x18c9,0x8adb},
{0x18ca,0x18ca,0x8aed},
{0x18cb,0x18cb,0x8e30},
{0x18cc,0x18cc,0x8e42},
{0x18cd,0x18cd,0x904a},
{0x18ce,0x18ce,0x903e},
{0x18cf,0x18cf,0x907a},
{0x18d0,0x18d0,0x9149},
{0x18d1,0x18d1,0x91c9},
{0x18d2,0x18d2,0x936e},
{0x18d3,0x18d3,0x5809},
{0x18d4,0x18d4,0x6bd3},
{0x18d5,0x18d5,0x8089},
{0x18d6,0x18d6,0x80b2},
{0x18d7,0x18d7,0x5141},
{0x18d8,0x18d8,0x596b},
{0x18d9,0x18d9,0x5c39},
{0x18da,0x18da,0x6f64},
{0x18db,0x18db,0x73a7},
{0x18dc,0x18dc,0x80e4},
{0x18dd,0x18dd,0x8d07},
{0x18de,0x18de,0x9217},
{0x18df,0x18df,0x958f},
{0x18e0,0x18e0,0x807f},
{0x18e1,0x18e1,0x620e},
{0x18e2,0x18e2,0x701c},
{0x18e3,0x18e3,0x7d68},
{0x18e4,0x18e4,0x878d},
{0x18e5,0x18e5,0x57a0},
{0x18e6,0x18e6,0x6069},
{0x18e7,0x18e7,0x6147},
{0x18e8,0x18e8,0x6bb7},
{0x18e9,0x18e9,0x8abe},
{0x18ea,0x18ea,0x9280},
{0x18eb,0x18eb,0x96b1},
{0x18ec,0x18ec,0x4e59},
{0x18ed,0x18ed,0x541f},
{0x18ee,0x18ee,0x6deb},
{0x18ef,0x18ef,0x852d},
{0x18f0,0x18f0,0x9670},
{0x18f1,0x18f1,0x97f3},
{0x18f2,0x18f2,0x98ee},
{0x18f3,0x18f3,0x63d6},
{0x18f4,0x18f4,0x6ce3},
{0x18f5,0x18f5,0x9091},
{0x18f6,0x18f6,0x51dd},
{0x18f7,0x18f7,0x61c9},
{0x18f8,0x18f8,0x81ba},
{0x18f9,0x18f9,0x9df9},
{0x18fa,0x18fa,0x4f9d},
{0x18fb,0x18fb,0x501a},
{0x18fc,0x18fc,0x5100},
{0x18fd,0x18fd,0x5b9c},
{0x18fe,0x18fe,0x610f},
{0x18ff,0x18ff,0x61ff},
{0x1900,0x1900,0x64ec},
{0x1901,0x1901,0x6905},
{0x1902,0x1902,0x6bc5},
{0x1903,0x1903,0x7591},
{0x1904,0x1904,0x77e3},
{0x1905,0x1905,0x7fa9},
{0x1906,0x1906,0x8264},
{0x1907,0x1907,0x858f},
{0x1908,0x1908,0x87fb},
{0x1909,0x1909,0x8863},
{0x190a,0x190a,0x8abc},
{0x190b,0x190b,0x8b70},
{0x190c,0x190c,0x91ab},
{0x190d,0x190d,0x4e8c},
{0x190e,0x190e,0x4ee5},
{0x190f,0x190f,0x4f0a},
{0x1910,0x1910,0x5937},
{0x1911,0x1911,0x59e8},
{0x1912,0x1912,0x5df2},
{0x1913,0x1913,0x5f1b},
{0x1914,0x1914,0x5f5b},
{0x1915,0x1915,0x6021},
{0x1916,0x1916,0x723e},
{0x1917,0x1917,0x73e5},
{0x1918,0x1918,0x7570},
{0x1919,0x1919,0x75cd},
{0x191a,0x191a,0x79fb},
{0x191b,0x191b,0x800c},
{0x191c,0x191c,0x8033},
{0x191d,0x191d,0x8084},
{0x191e,0x191e,0x82e1},
{0x191f,0x191f,0x8351},
{0x1920,0x1920,0x8cbd},
{0x1921,0x1921,0x8cb3},
{0x1922,0x1922,0x9087},
{0x1923,0x1923,0x98f4},
{0x1924,0x1924,0x990c},
{0x1925,0x1925,0x7037},
{0x1926,0x1926,0x76ca},
{0x1927,0x1927,0x7fca},
{0x1928,0x1928,0x7fcc},
{0x1929,0x1929,0x7ffc},
{0x192a,0x192a,0x8b1a},
{0x192b,0x192b,0x4eba},
{0x192c,0x192c,0x4ec1},
{0x192d,0x192d,0x5203},
{0x192e,0x192e,0x5370},
{0x192f,0x192f,0x54bd},
{0x1930,0x1930,0x56e0},
{0x1931,0x1931,0x59fb},
{0x1932,0x1932,0x5bc5},
{0x1933,0x1933,0x5f15},
{0x1934,0x1934,0x5fcd},
{0x1935,0x1935,0x6e6e},
{0x1936,0x1936,0x7d6a},
{0x1937,0x1937,0x8335},
{0x1938,0x1938,0x8693},
{0x1939,0x1939,0x8a8d},
{0x193a,0x193a,0x976d},
{0x193b,0x193b,0x9777},
{0x193c,0x193c,0x4e00},
{0x193d,0x193d,0x4f5a},
{0x193e,0x193e,0x4f7e},
{0x193f,0x193f,0x58f9},
{0x1940,0x1940,0x65e5},
{0x1941,0x1941,0x6ea2},
{0x1942,0x1942,0x9038},
{0x1943,0x1943,0x93b0},
{0x1944,0x1944,0x99b9},
{0x1945,0x1945,0x4efb},
{0x1946,0x1946,0x58ec},
{0x1947,0x1947,0x598a},
{0x1948,0x1948,0x59d9},
{0x1949,0x1949,0x6041},
{0x194a,0x194a,0x7a14},
{0x194b,0x194b,0x834f},
{0x194c,0x194c,0x8cc3},
{0x194d,0x194d,0x5165},
{0x194e,0x194e,0x5344},
{0x194f,0x194f,0x4ecd},
{0x1950,0x1950,0x5269},
{0x1951,0x1951,0x5b55},
{0x1952,0x1952,0x82bf},
{0x1953,0x1953,0x4ed4},
{0x1954,0x1954,0x523a},
{0x1955,0x1955,0x54a8},
{0x1956,0x1956,0x59c9},
{0x1957,0x1957,0x59ff},
{0x1958,0x1958,0x5b50},
{0x1959,0x1959,0x5b57},
{0x195a,0x195a,0x5b5c},
{0x195b,0x195b,0x6063},
{0x195c,0x195c,0x6148},
{0x195d,0x195d,0x6ecb},
{0x195e,0x195e,0x7099},
{0x195f,0x195f,0x716e},
{0x1960,0x1960,0x7386},
{0x1961,0x1961,0x74f7},
{0x1962,0x1962,0x75b5},
{0x1963,0x1963,0x78c1},
{0x1964,0x1964,0x7d2b},
{0x1965,0x1965,0x8005},
{0x1966,0x1966,0x81ea},
{0x1967,0x1967,0x8328},
{0x1968,0x1968,0x8517},
{0x1969,0x1969,0x85c9},
{0x196a,0x196a,0x8aee},
{0x196b,0x196b,0x8cc7},
{0x196c,0x196c,0x96cc},
{0x196d,0x196d,0x4f5c},
{0x196e,0x196e,0x52fa},
{0x196f,0x196f,0x56bc},
{0x1970,0x1970,0x65ab},
{0x1971,0x1971,0x6628},
{0x1972,0x1972,0x707c},
{0x1973,0x1973,0x70b8},
{0x1974,0x1974,0x7235},
{0x1975,0x1975,0x7dbd},
{0x1976,0x1976,0x828d},
{0x1977,0x1977,0x914c},
{0x1978,0x1978,0x96c0},
{0x1979,0x1979,0x9d72},
{0x197a,0x197a,0x5b71},
{0x197b,0x197b,0x68e7},
{0x197c,0x197c,0x6b98},
{0x197d,0x197d,0x6f7a},
{0x197e,0x197e,0x76de},
{0x197f,0x197f,0x5c91},
{0x1980,0x1980,0x66ab},
{0x1981,0x1981,0x6f5b},
{0x1982,0x1982,0x7bb4},
{0x1983,0x1983,0x7c2a},
{0x1984,0x1984,0x8836},
{0x1985,0x1985,0x96dc},
{0x1986,0x1986,0x4e08},
{0x1987,0x1987,0x4ed7},
{0x1988,0x1988,0x5320},
{0x1989,0x1989,0x5834},
{0x198a,0x198a,0x58bb},
{0x198b,0x198b,0x58ef},
{0x198c,0x198c,0x596c},
{0x198d,0x198d,0x5c07},
{0x198e,0x198e,0x5e33},
{0x198f,0x198f,0x5e84},
{0x1990,0x1990,0x5f35},
{0x1991,0x1991,0x638c},
{0x1992,0x1992,0x66b2},
{0x1993,0x1993,0x6756},
{0x1994,0x1994,0x6a1f},
{0x1995,0x1995,0x6aa3},
{0x1996,0x1996,0x6b0c},
{0x1997,0x1997,0x6f3f},
{0x1998,0x1998,0x7246},
{0x1999,0x1999,0x7350},
{0x199a,0x199a,0x748b},
{0x199b,0x199b,0x7ae0},
{0x199c,0x199c,0x7ca7},
{0x199d,0x199d,0x8178},
{0x199e,0x199e,0x81df},
{0x199f,0x199f,0x81e7},
{0x19a0,0x19a0,0x838a},
{0x19a1,0x19a1,0x846c},
{0x19a2,0x19a2,0x8523},
{0x19a3,0x19a3,0x8594},
{0x19a4,0x19a4,0x85cf},
{0x19a5,0x19a5,0x88dd},
{0x19a6,0x19a6,0x8d13},
{0x19a7,0x19a7,0x91ac},
{0x19a8,0x19a8,0x9577},
{0x19a9,0x19a9,0x969c},
{0x19aa,0x19aa,0x518d},
{0x19ab,0x19ab,0x54c9},
{0x19ac,0x19ac,0x5728},
{0x19ad,0x19ad,0x5bb0},
{0x19ae,0x19ae,0x624d},
{0x19af,0x19af,0x6750},
{0x19b0,0x19b0,0x683d},
{0x19b1,0x19b1,0x6893},
{0x19b2,0x19b2,0x6e3d},
{0x19b3,0x19b3,0x6ed3},
{0x19b4,0x19b4,0x707d},
{0x19b5,0x19b5,0x7e21},
{0x19b6,0x19b6,0x88c1},
{0x19b7,0x19b7,0x8ca1},
{0x19b8,0x19b8,0x8f09},
{0x19b9,0x19b9,0x9f4b},
{0x19ba,0x19ba,0x9f4e},
{0x19bb,0x19bb,0x722d},
{0x19bc,0x19bc,0x7b8f},
{0x19bd,0x19bd,0x8acd},
{0x19be,0x19be,0x931a},
{0x19bf,0x19bf,0x4f47},
{0x19c0,0x19c0,0x4f4e},
{0x19c1,0x19c1,0x5132},
{0x19c2,0x19c2,0x5480},
{0x19c3,0x19c3,0x59d0},
{0x19c4,0x19c4,0x5e95},
{0x19c5,0x19c5,0x62b5},
{0x19c6,0x19c6,0x6775},
{0x19c7,0x19c7,0x696e},
{0x19c8,0x19c8,0x6a17},
{0x19c9,0x19c9,0x6cae},
{0x19ca,0x19ca,0x6e1a},
{0x19cb,0x19cb,0x72d9},
{0x19cc,0x19cc,0x732a},
{0x19cd,0x19cd,0x75bd},
{0x19ce,0x19ce,0x7bb8},
{0x19cf,0x19cf,0x7d35},
{0x19d0,0x19d0,0x82e7},
{0x19d1,0x19d1,0x83f9},
{0x19d2,0x19d2,0x8457},
{0x19d3,0x19d3,0x85f7},
{0x19d4,0x19d4,0x8a5b},
{0x19d5,0x19d5,0x8caf},
{0x19d6,0x19d6,0x8e87},
{0x19d7,0x19d7,0x9019},
{0x19d8,0x19d8,0x90b8},
{0x19d9,0x19d9,0x96ce},
{0x19da,0x19da,0x9f5f},
{0x19db,0x19db,0x52e3},
{0x19dc,0x19dc,0x540a},
{0x19dd,0x19dd,0x5ae1},
{0x19de,0x19de,0x5bc2},
{0x19df,0x19df,0x6458},
{0x19e0,0x19e0,0x6575},
{0x19e1,0x19e1,0x6ef4},
{0x19e2,0x19e2,0x72c4},
{0x19e3,0x19e3,0x7684},
{0x19e4,0x19e4,0x7a4d},
{0x19e5,0x19e5,0x7b1b},
{0x19e6,0x19e6,0x7c4d},
{0x19e7,0x19e7,0x7e3e},
{0x19e8,0x19e8,0x7fdf},
{0x19e9,0x19e9,0x837b},
{0x19ea,0x19ea,0x8b2b},
{0x19eb,0x19eb,0x8cca},
{0x19ec,0x19ec,0x8d64},
{0x19ed,0x19ed,0x8de1},
{0x19ee,0x19ee,0x8e5f},
{0x19ef,0x19ef,0x8fea},
{0x19f0,0x19f0,0x8ff9},
{0x19f1,0x19f1,0x9069},
{0x19f2,0x19f2,0x93d1},
{0x19f3,0x19f3,0x4f43},
{0x19f4,0x19f4,0x4f7a},
{0x19f5,0x19f5,0x50b3},
{0x19f6,0x19f6,0x5168},
{0x19f7,0x19f7,0x5178},
{0x19f8,0x19f8,0x524d},
{0x19f9,0x19f9,0x526a},
{0x19fa,0x19fa,0x5861},
{0x19fb,0x19fb,0x587c},
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{0x1ea1,0x1ea1,0x60d1},
{0x1ea2,0x1ea2,0x6216},
{0x1ea3,0x1ea3,0x9177},
{0x1ea4,0x1ea4,0x5a5a},
{0x1ea5,0x1ea5,0x660f},
{0x1ea6,0x1ea6,0x6df7},
{0x1ea7,0x1ea7,0x6e3e},
{0x1ea8,0x1ea8,0x743f},
{0x1ea9,0x1ea9,0x9b42},
{0x1eaa,0x1eaa,0x5ffd},
{0x1eab,0x1eab,0x60da},
{0x1eac,0x1eac,0x7b0f},
{0x1ead,0x1ead,0x54c4},
{0x1eae,0x1eae,0x5f18},
{0x1eaf,0x1eaf,0x6c5e},
{0x1eb0,0x1eb0,0x6cd3},
{0x1eb1,0x1eb1,0x6d2a},
{0x1eb2,0x1eb2,0x70d8},
{0x1eb3,0x1eb3,0x7d05},
{0x1eb4,0x1eb4,0x8679},
{0x1eb5,0x1eb5,0x8a0c},
{0x1eb6,0x1eb6,0x9d3b},
{0x1eb7,0x1eb7,0x5316},
{0x1eb8,0x1eb8,0x548c},
{0x1eb9,0x1eb9,0x5b05},
{0x1eba,0x1eba,0x6a3a},
{0x1ebb,0x1ebb,0x706b},
{0x1ebc,0x1ebc,0x7575},
{0x1ebd,0x1ebd,0x798d},
{0x1ebe,0x1ebe,0x79be},
{0x1ebf,0x1ebf,0x82b1},
{0x1ec0,0x1ec0,0x83ef},
{0x1ec1,0x1ec1,0x8a71},
{0x1ec2,0x1ec2,0x8b41},
{0x1ec3,0x1ec3,0x8ca8},
{0x1ec4,0x1ec4,0x9774},
{0x1ec5,0x1ec5,0x64f4},
{0x1ec6,0x1ec6,0x652b},
{0x1ec7,0x1ec8,0x78ba},
{0x1ec9,0x1ec9,0x7a6b},
{0x1eca,0x1eca,0x4e38},
{0x1ecb,0x1ecb,0x559a},
{0x1ecc,0x1ecc,0x5950},
{0x1ecd,0x1ecd,0x5ba6},
{0x1ece,0x1ece,0x5e7b},
{0x1ecf,0x1ecf,0x60a3},
{0x1ed0,0x1ed0,0x63db},
{0x1ed1,0x1ed1,0x6b61},
{0x1ed2,0x1ed2,0x6665},
{0x1ed3,0x1ed3,0x6853},
{0x1ed4,0x1ed4,0x6e19},
{0x1ed5,0x1ed5,0x7165},
{0x1ed6,0x1ed6,0x74b0},
{0x1ed7,0x1ed7,0x7d08},
{0x1ed8,0x1ed8,0x9084},
{0x1ed9,0x1ed9,0x9a69},
{0x1eda,0x1eda,0x9c25},
{0x1edb,0x1edb,0x6d3b},
{0x1edc,0x1edc,0x6ed1},
{0x1edd,0x1edd,0x733e},
{0x1ede,0x1ede,0x8c41},
{0x1edf,0x1edf,0x95ca},
{0x1ee0,0x1ee0,0x51f0},
{0x1ee1,0x1ee1,0x5e4c},
{0x1ee2,0x1ee2,0x5fa8},
{0x1ee3,0x1ee3,0x604d},
{0x1ee4,0x1ee4,0x60f6},
{0x1ee5,0x1ee5,0x6130},
{0x1ee6,0x1ee6,0x614c},
{0x1ee7,0x1ee8,0x6643},
{0x1ee9,0x1ee9,0x69a5},
{0x1eea,0x1eea,0x6cc1},
{0x1eeb,0x1eeb,0x6e5f},
{0x1eec,0x1eec,0x6ec9},
{0x1eed,0x1eed,0x6f62},
{0x1eee,0x1eee,0x714c},
{0x1eef,0x1eef,0x749c},
{0x1ef0,0x1ef0,0x7687},
{0x1ef1,0x1ef1,0x7bc1},
{0x1ef2,0x1ef2,0x7c27},
{0x1ef3,0x1ef3,0x8352},
{0x1ef4,0x1ef4,0x8757},
{0x1ef5,0x1ef5,0x9051},
{0x1ef6,0x1ef6,0x968d},
{0x1ef7,0x1ef7,0x9ec3},
{0x1ef8,0x1ef8,0x532f},
{0x1ef9,0x1ef9,0x56de},
{0x1efa,0x1efa,0x5efb},
{0x1efb,0x1efb,0x5f8a},
{0x1efc,0x1efc,0x6062},
{0x1efd,0x1efd,0x6094},
{0x1efe,0x1efe,0x61f7},
{0x1eff,0x1eff,0x6666},
{0x1f00,0x1f00,0x6703},
{0x1f01,0x1f01,0x6a9c},
{0x1f02,0x1f02,0x6dee},
{0x1f03,0x1f03,0x6fae},
{0x1f04,0x1f04,0x7070},
{0x1f05,0x1f05,0x736a},
{0x1f06,0x1f06,0x7e6a},
{0x1f07,0x1f07,0x81be},
{0x1f08,0x1f08,0x8334},
{0x1f09,0x1f09,0x86d4},
{0x1f0a,0x1f0a,0x8aa8},
{0x1f0b,0x1f0b,0x8cc4},
{0x1f0c,0x1f0c,0x5283},
{0x1f0d,0x1f0d,0x7372},
{0x1f0e,0x1f0e,0x5b96},
{0x1f0f,0x1f0f,0x6a6b},
{0x1f10,0x1f10,0x9404},
{0x1f11,0x1f11,0x54ee},
{0x1f12,0x1f12,0x5686},
{0x1f13,0x1f13,0x5b5d},
{0x1f14,0x1f14,0x6548},
{0x1f15,0x1f15,0x6585},
{0x1f16,0x1f16,0x66c9},
{0x1f17,0x1f17,0x689f},
{0x1f18,0x1f18,0x6d8d},
{0x1f19,0x1f19,0x6dc6},
{0x1f1a,0x1f1a,0x723b},
{0x1f1b,0x1f1b,0x80b4},
{0x1f1c,0x1f1c,0x9175},
{0x1f1d,0x1f1d,0x9a4d},
{0x1f1e,0x1f1e,0x4faf},
{0x1f1f,0x1f1f,0x5019},
{0x1f20,0x1f20,0x539a},
{0x1f21,0x1f21,0x540e},
{0x1f22,0x1f22,0x543c},
{0x1f23,0x1f23,0x5589},
{0x1f24,0x1f24,0x55c5},
{0x1f25,0x1f25,0x5e3f},
{0x1f26,0x1f26,0x5f8c},
{0x1f27,0x1f27,0x673d},
{0x1f28,0x1f28,0x7166},
{0x1f29,0x1f29,0x73dd},
{0x1f2a,0x1f2a,0x9005},
{0x1f2b,0x1f2b,0x52db},
{0x1f2c,0x1f2c,0x52f3},
{0x1f2d,0x1f2d,0x5864},
{0x1f2e,0x1f2e,0x58ce},
{0x1f2f,0x1f2f,0x7104},
{0x1f30,0x1f30,0x718f},
{0x1f31,0x1f31,0x71fb},
{0x1f32,0x1f32,0x85b0},
{0x1f33,0x1f33,0x8a13},
{0x1f34,0x1f34,0x6688},
{0x1f35,0x1f35,0x85a8},
{0x1f36,0x1f36,0x55a7},
{0x1f37,0x1f37,0x6684},
{0x1f38,0x1f38,0x714a},
{0x1f39,0x1f39,0x8431},
{0x1f3a,0x1f3a,0x5349},
{0x1f3b,0x1f3b,0x5599},
{0x1f3c,0x1f3c,0x6bc1},
{0x1f3d,0x1f3d,0x5f59},
{0x1f3e,0x1f3e,0x5fbd},
{0x1f3f,0x1f3f,0x63ee},
{0x1f40,0x1f40,0x6689},
{0x1f41,0x1f41,0x7147},
{0x1f42,0x1f42,0x8af1},
{0x1f43,0x1f43,0x8f1d},
{0x1f44,0x1f44,0x9ebe},
{0x1f45,0x1f45,0x4f11},
{0x1f46,0x1f46,0x643a},
{0x1f47,0x1f47,0x70cb},
{0x1f48,0x1f48,0x7566},
{0x1f49,0x1f49,0x8667},
{0x1f4a,0x1f4a,0x6064},
{0x1f4b,0x1f4b,0x8b4e},
{0x1f4c,0x1f4c,0x9df8},
{0x1f4d,0x1f4d,0x5147},
{0x1f4e,0x1f4e,0x51f6},
{0x1f4f,0x1f4f,0x5308},
{0x1f50,0x1f50,0x6d36},
{0x1f51,0x1f51,0x80f8},
{0x1f52,0x1f52,0x9ed1},
{0x1f53,0x1f53,0x6615},
{0x1f54,0x1f54,0x6b23},
{0x1f55,0x1f55,0x7098},
{0x1f56,0x1f56,0x75d5},
{0x1f57,0x1f57,0x5403},
{0x1f58,0x1f58,0x5c79},
{0x1f59,0x1f59,0x7d07},
{0x1f5a,0x1f5a,0x8a16},
{0x1f5b,0x1f5b,0x6b20},
{0x1f5c,0x1f5c,0x6b3d},
{0x1f5d,0x1f5d,0x6b46},
{0x1f5e,0x1f5e,0x5438},
{0x1f5f,0x1f5f,0x6070},
{0x1f60,0x1f60,0x6d3d},
{0x1f61,0x1f61,0x7fd5},
{0x1f62,0x1f62,0x8208},
{0x1f63,0x1f63,0x50d6},
{0x1f64,0x1f64,0x51de},
{0x1f65,0x1f65,0x559c},
{0x1f66,0x1f66,0x566b},
{0x1f67,0x1f67,0x56cd},
{0x1f68,0x1f68,0x59ec},
{0x1f69,0x1f69,0x5b09},
{0x1f6a,0x1f6a,0x5e0c},
{0x1f6b,0x1f6b,0x6199},
{0x1f6c,0x1f6c,0x6198},
{0x1f6d,0x1f6d,0x6231},
{0x1f6e,0x1f6e,0x665e},
{0x1f6f,0x1f6f,0x66e6},
{0x1f70,0x1f70,0x7199},
{0x1f71,0x1f72,0x71b9},
{0x1f73,0x1f73,0x72a7},
{0x1f74,0x1f74,0x79a7},
{0x1f75,0x1f75,0x7a00},
{0x1f76,0x1f76,0x7fb2},
{0x1f77,0x1f77,0x8a70},
{0x1f78,0x1f79,0x3001},
{0x1f7a,0x1f7a,0x2025},
{0x1f7b,0x1f7b,0xad},
{0x1f7c,0x1f7c,0x2015},
{0x1f7d,0x1f7d,0x2225},
{0x1f7e,0x1f7e,0xff5e},
{0x1f7f,0x1f80,0x3014},
{0x1f81,0x1f8a,0x3008},
{0x1f8b,0x1f8b,0x3013},
{0x1f8c,0x1f8c,0xff01},
{0x1f8d,0x1f8e,0xff08},
{0x1f8f,0x1f8f,0xff0c},
{0x1f90,0x1f90,0xff0e},
{0x1f91,0x1f96,0xff1a},
{0x1f97,0x1f97,0xff3b},
{0x1f98,0x1f98,0xff3d},
{0x1f99,0x1f99,0xff3f},
{0x1f9a,0x1f9d,0xff5b},
{0x1f9e,0x1ffb,0x20},
{0x1ffc,0x1ffc,0x203e},
{0x1ffd,0x1ffd,0x7e},
{0x1ffe,0x1ffe,0x5c},
{0x1fff,0x1fff,0x231c},
{0x2000,0x2000,0x231f},
{0x2005,0x2006,0x300e},
{0x2007,0x2008,0x300a},
{0x2009,0x200a,0x3008},
{0x200b,0x200c,0x28},
{0x2015,0x2016,0x28},
{0x2019,0x201a,0x3016},
{0x201b,0x201e,0x3016},
{0x201f,0x201f,0x5b},
{0x2020,0x2020,0x5d},
{0x2023,0x2023,0x263e},
{0x2024,0x2024,0x263d},
{0x2025,0x2025,0x2021},
{0x2026,0x2026,0x2021},
{0x2027,0x2028,0x2020},
{0x202a,0x202a,0x2217},
{0x202d,0x202d,0x201f},
{0x202e,0x202e,0x201b},
{0x202f,0x2030,0x2d6},
{0x2031,0x2031,0xd7},
{0x2032,0x2032,0x221e},
{0x2034,0x2034,0xb1},
{0x2035,0x2035,0x2213},
{0x2036,0x2036,0x3e},
{0x2037,0x2038,0x3c},
{0x2039,0x2039,0x2260},
{0x203a,0x203b,0x207d},
{0x203c,0x203c,0x7b},
{0x203d,0x203d,0x7d},
{0x2040,0x2041,0x2229},
{0x2042,0x2042,0x2282},
{0x2043,0x2043,0x2208},
{0x2044,0x2044,0x3a3},
{0x2045,0x2045,0x21},
{0x2047,0x2049,0x3021},
{0x204d,0x204d,0x4e03},
{0x2050,0x2050,0x5341},
{0x2053,0x2053,0x27},
{0x2054,0x2055,0x3014},
{0x2056,0x2056,0x2a},
{0x2058,0x2058,0x2217},
{0x2059,0x2059,0x2a},
{0x205b,0x205c,0x3001},
{0x2061,0x2062,0x28},
{0x2063,0x2064,0x3016},
{0x2065,0x2066,0x3010},
{0x207d,0x207d,0xb6},
{0x2080,0x2080,0x22ef},
{0x2081,0x2081,0x2237},
{0x2096,0x209f,0x278a},
{0x20c4,0x20dd,0x24b6},
{0x211b,0x211b,0x22cf},
{0x211c,0x211d,0x22ce},
{0x211e,0x211e,0x22ce},
{0x211f,0x2120,0x2280},
{0x2121,0x2124,0x2270},
{0x2126,0x2126,0x228a},
{0x2128,0x2128,0x228b},
{0x2129,0x212a,0x2276},
{0x212b,0x212b,0x2279},
{0x212c,0x212d,0x22da},
{0x2132,0x2132,0x2221},
{0x2133,0x2133,0x2245},
{0x2134,0x2134,0x2243},
{0x2135,0x2135,0x2248},
{0x2137,0x2137,0x22a4},
{0x2138,0x2138,0x22ab},
{0x2145,0x214d,0x2460},
{0x2182,0x2182,0x21},
{0x2183,0x2183,0xb0},
{0x2184,0x2184,0x27},
{0x2185,0x2185,0x22},
{0x2186,0x2186,0x2034},
{0x218d,0x218d,0x2020},
{0x2191,0x2191,0xa7},
{0x2192,0x2192,0x23},
{0x2193,0x2193,0x2a},
{0x2194,0x2194,0x2a},
{0x2197,0x2197,0x2042},
{0x2198,0x2198,0x2a},
{0x219b,0x219b,0x2042},
{0x219c,0x219c,0x2a},
{0x219f,0x219f,0x2022},
{0x21a4,0x21a7,0x3008},
{0x21a8,0x21a8,0x261c},
{0x21a9,0x21a9,0x261e},
{0x21b6,0x21b6,0x271a},
{0x21b7,0x21b7,0x2716},
{0x21b9,0x21b9,0x25ef},
{0x21bf,0x21bf,0x25cc},
{0x21d5,0x21d5,0x20a9},
{0x21d8,0x21d8,0x262f},
{0x21da,0x21da,0x262f},
{0x21db,0x21db,0x262f},
{0x21df,0x21df,0x3020},
{0x21e1,0x21ea,0x2776},
{0x21fb,0x21fb,0x2642},
{0x21fc,0x21fc,0x22a9},
{0x21fd,0x21fd,0x3036},
{0x21fe,0x21fe,0x25cb},
{0x21ff,0x21ff,0x25d3},
{0x2200,0x2200,0x25a1},
{0x2201,0x2201,0x2302},
{0x2203,0x2203,0x25ad},
{0x2204,0x2204,0x25ad},
{0x2208,0x2208,0x25c7},
{0x220b,0x220b,0x2206},
{0x220c,0x220c,0x22bf},
{0x220d,0x220d,0x231e},
{0x220f,0x2210,0x2225},
{0x2212,0x2212,0x2253},
{0x2213,0x2213,0x2251},
{0x2214,0x2215,0x2266},
{0x2216,0x2216,0x2213},
{0x2217,0x2219,0x2295},
{0x221b,0x221b,0x2314},
{0x221e,0x221e,0x2262},
{0x2220,0x2220,0x25b1},
{0x2222,0x2222,0x2222},
{0x2223,0x2223,0x2250},
{0x2224,0x2224,0xd8},
{0x2225,0x2225,0x234a},
{0x2226,0x2226,0x22a3},
{0x2229,0x222a,0x226e},
{0x222b,0x222b,0x2285},
{0x222c,0x222c,0x2284},
{0x222d,0x222d,0x2209},
{0x222e,0x222e,0x220c},
{0x222f,0x222f,0x22bb},
{0x2230,0x2230,0x16},
{0x2231,0x2231,0x225a},
{0x2232,0x2232,0x2306},
{0x2233,0x2233,0x24},
{0x2239,0x2239,0x329e},
{0x223b,0x223b,0x203c},
{0x223f,0x223f,0x22c4},
{0x2240,0x2240,0x25c7},
{0x2241,0x2241,0x22c4},
{0x2242,0x2242,0x25c6},
{0x2243,0x2243,0x25ab},
{0x2244,0x2244,0x25a1},
{0x2245,0x2245,0x25ab},
{0x2246,0x2246,0x25a0},
{0x2247,0x2247,0x25e6},
{0x2248,0x2248,0x25cb},
{0x2249,0x2249,0x25e6},
{0x224a,0x224a,0x25cf},
{0x224b,0x224b,0x25bd},
{0x224c,0x224c,0x25b3},
{0x224d,0x224d,0x25b7},
{0x224e,0x224e,0x25c1},
{0x224f,0x224f,0x2726},
{0x2250,0x2250,0x25cf},
{0x2251,0x2251,0x25a0},
{0x2253,0x2253,0x25ca},
{0x2254,0x2254,0x3231},
{0x2255,0x2255,0x3239},
{0x2256,0x2256,0x33cb},
{0x2257,0x2257,0x2483},
{0x2258,0x225b,0x2494},
{0x2266,0x2266,0x2192},
{0x2267,0x2268,0x2190},
{0x2269,0x2269,0x2193},
{0x226a,0x226d,0x2196},
{0x226e,0x226e,0x21d0},
{0x226f,0x226f,0x21cf},
{0x2270,0x2270,0x21cd},
{0x2271,0x2271,0x21d4},
{0x2279,0x2279,0x2794},
{0x2285,0x2285,0x279c},
{0x2291,0x2291,0x27ba},
{0x2296,0x2296,0x21d1},
{0x2297,0x2297,0x21d3},
{0x2299,0x2299,0x279e},
{0x229d,0x229d,0x279e},
{0x22a0,0x22a0,0x21b5},
{0x22a1,0x22a1,0x21b1},
{0x22a3,0x22a3,0x21b4},
{0x22a4,0x22a4,0x21b0},
{0x22a5,0x22a5,0x21b3},
{0x22b0,0x22b0,0x21e6},
{0x22b1,0x22b1,0x21e8},
{0x22b2,0x22b2,0x21e7},
{0x22b3,0x22b3,0x21e9},
{0x22b4,0x22b4,0x21bc},
{0x22b5,0x22b5,0x21c0},
{0x22ba,0x22ba,0x21c0},
{0x22bb,0x22bb,0x21bc},
{0x22c0,0x22c1,0x21c4},
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{0x23e6,0x23e9,0x21e0},
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{0x23f0,0x23f0,0x21e7},
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{0x2467,0x2468,0x21e6},
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{0x2474,0x2474,0x3002},
{0x2475,0x2476,0xac02},
{0x2477,0x2478,0xac05},
{0x2479,0x247d,0xac0b},
{0x247e,0x247e,0xac18},
{0x247f,0x2480,0xac1e},
{0x2481,0x2483,0xac21},
{0x2484,0x248a,0xac25},
{0x248b,0x248b,0xac2e},
{0x248c,0x2491,0xac32},
{0x2492,0x2493,0xac3a},
{0x2494,0x2496,0xac3d},
{0x2497,0x24a0,0xac41},
{0x24a1,0x24a1,0xac4c},
{0x24a2,0x24a7,0xac4e},
{0x24a8,0x24aa,0xac55},
{0x24ab,0x24ad,0xac59},
{0x24ae,0x24c0,0xac5d},
{0x24c1,0x24c2,0xac72},
{0x24c3,0x24c4,0xac75},
{0x24c5,0x24c5,0xac79},
{0x24c6,0x24ca,0xac7b},
{0x24cb,0x24cb,0xac82},
{0x24cc,0x24cd,0xac87},
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{0x24dc,0x24e1,0xaca2},
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{0x2531,0x2538,0xad21},
{0x2539,0x253a,0xad2a},
{0x253b,0x2540,0xad2e},
{0x2541,0x2542,0xad36},
{0x2543,0x2545,0xad39},
{0x2546,0x254c,0xad3d},
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{0x254f,0x2554,0xad4a},
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{0x255b,0x2562,0xad59},
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{0x2611,0x2611,0xae44},
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{0x2696,0x2698,0xaef5},
{0x2699,0x269b,0xaef9},
{0x269c,0x26a5,0xaefd},
{0x26a6,0x26a9,0xaf09},
{0x26aa,0x26ab,0xaf0e},
{0x26ac,0x26c6,0xaf11},
{0x26c7,0x26c8,0xaf2e},
{0x26c9,0x26c9,0xaf31},
{0x26ca,0x26ca,0xaf33},
{0x26cb,0x26d1,0xaf35},
{0x26d2,0x26d2,0xaf3e},
{0x26d3,0x26d3,0xaf40},
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{0x270b,0x270d,0xaf85},
{0x270e,0x2714,0xaf89},
{0x2715,0x2717,0xaf92},
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{0x271e,0x2738,0xaf9d},
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{0x2746,0x274a,0xafcf},
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{0x27ac,0x27ac,0xb049},
{0x27ad,0x27ad,0xb04b},
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{0x27f3,0x27f3,0xb0b0},
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{0x27f5,0x27f6,0xb0b6},
{0x27f7,0x27f9,0xb0b9},
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{0x2814,0x2817,0xb0e1},
{0x2818,0x2839,0xb0e6},
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{0x28f3,0x28f8,0xb1fe},
{0x28f9,0x28fa,0xb206},
{0x28fb,0x28fc,0xb209},
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{0x2905,0x2905,0xb218},
{0x2906,0x290b,0xb21a},
{0x290c,0x291e,0xb221},
{0x291f,0x2925,0xb235},
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{0x2941,0x2943,0xb259},
{0x2944,0x2946,0xb25d},
{0x2947,0x294d,0xb261},
{0x294e,0x2957,0xb26a},
{0x2958,0x295d,0xb276},
{0x295e,0x2964,0xb27d},
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{0x2968,0x296d,0xb28a},
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{0x2970,0x2972,0xb295},
{0x2973,0x2977,0xb29b},
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{0x297a,0x297c,0xb2a7},
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{0x2984,0x2996,0xb2b5},
{0x2997,0x2998,0xb2ca},
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{0x299c,0x299c,0xb2d1},
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{0x2d2f,0x2d35,0xb731},
{0x2d36,0x2d36,0xb73a},
{0x2d37,0x2d3e,0xb73c},
{0x2d3f,0x2d41,0xb745},
{0x2d42,0x2d44,0xb749},
{0x2d45,0x2d4b,0xb74d},
{0x2d4c,0x2d55,0xb756},
{0x2d56,0x2d58,0xb761},
{0x2d59,0x2d5b,0xb765},
{0x2d5c,0x2d62,0xb769},
{0x2d63,0x2d63,0xb772},
{0x2d64,0x2d64,0xb774},
{0x2d65,0x2d6a,0xb776},
{0x2d6b,0x2d6c,0xb77e},
{0x2d6d,0x2d6f,0xb781},
{0x2d70,0x2d76,0xb785},
{0x2d77,0x2d77,0xb78e},
{0x2d78,0x2d7a,0xb793},
{0x2d7b,0x2d7c,0xb79a},
{0x2d7d,0x2d7f,0xb79d},
{0x2d80,0x2d86,0xb7a1},
{0x2d87,0x2d87,0xb7aa},
{0x2d88,0x2d8d,0xb7ae},
{0x2d8e,0x2d8f,0xb7b6},
{0x2d90,0x2d9d,0xb7b9},
{0x2d9e,0x2d9e,0xb7c8},
{0x2d9f,0x2dc0,0xb7ca},
{0x2dc1,0x2dc2,0xb7ee},
{0x2dc3,0x2dc5,0xb7f1},
{0x2dc6,0x2dcc,0xb7f5},
{0x2dcd,0x2dcd,0xb7fe},
{0x2dce,0x2dd2,0xb802},
{0x2dd3,0x2dd4,0xb80a},
{0x2dd5,0x2dd7,0xb80d},
{0x2dd8,0x2dde,0xb811},
{0x2ddf,0x2ddf,0xb81a},
{0x2de0,0x2de0,0xb81c},
{0x2de1,0x2de6,0xb81e},
{0x2de7,0x2de8,0xb826},
{0x2de9,0x2deb,0xb829},
{0x2dec,0x2df2,0xb82d},
{0x2df3,0x2df3,0xb836},
{0x2df4,0x2df9,0xb83a},
{0x2dfa,0x2dfc,0xb841},
{0x2dfd,0x2e08,0xb845},
{0x2e09,0x2e09,0xb852},
{0x2e0a,0x2e11,0xb854},
{0x2e12,0x2e13,0xb85e},
{0x2e14,0x2e16,0xb861},
{0x2e17,0x2e1d,0xb865},
{0x2e1e,0x2e1e,0xb86e},
{0x2e1f,0x2e1f,0xb870},
{0x2e20,0x2e25,0xb872},
{0x2e26,0x2e28,0xb879},
{0x2e29,0x2e38,0xb87d},
{0x2e39,0x2e52,0xb88e},
{0x2e53,0x2e59,0xb8a9},
{0x2e5a,0x2e5c,0xb8b1},
{0x2e5d,0x2e5f,0xb8b5},
{0x2e60,0x2e66,0xb8b9},
{0x2e67,0x2e67,0xb8c2},
{0x2e68,0x2e68,0xb8c4},
{0x2e69,0x2e6e,0xb8c6},
{0x2e6f,0x2e71,0xb8cd},
{0x2e72,0x2e74,0xb8d1},
{0x2e75,0x2e7c,0xb8d5},
{0x2e7d,0x2e7d,0xb8de},
{0x2e7e,0x2e7e,0xb8e0},
{0x2e7f,0x2e84,0xb8e2},
{0x2e85,0x2e86,0xb8ea},
{0x2e87,0x2e89,0xb8ed},
{0x2e8a,0x2e90,0xb8f1},
{0x2e91,0x2e91,0xb8fa},
{0x2e92,0x2e92,0xb8fc},
{0x2e93,0x2e98,0xb8fe},
{0x2e99,0x2eab,0xb905},
{0x2eac,0x2eb2,0xb919},
{0x2eb3,0x2ecd,0xb921},
{0x2ece,0x2ecf,0xb93e},
{0x2ed0,0x2ed2,0xb941},
{0x2ed3,0x2ed9,0xb945},
{0x2eda,0x2edb,0xb94d},
{0x2edc,0x2edc,0xb950},
{0x2edd,0x2ee2,0xb952},
{0x2ee3,0x2ee4,0xb95a},
{0x2ee5,0x2ee7,0xb95d},
{0x2ee8,0x2eee,0xb961},
{0x2eef,0x2eef,0xb96a},
{0x2ef0,0x2ef0,0xb96c},
{0x2ef1,0x2ef6,0xb96e},
{0x2ef7,0x2ef8,0xb976},
{0x2ef9,0x2efb,0xb979},
{0x2efc,0x2f02,0xb97d},
{0x2f03,0x2f03,0xb986},
{0x2f04,0x2f04,0xb988},
{0x2f05,0x2f06,0xb98b},
{0x2f07,0x2f23,0xb98f},
{0x2f24,0x2f25,0xb9ae},
{0x2f26,0x2f28,0xb9b1},
{0x2f29,0x2f2f,0xb9b5},
{0x2f30,0x2f30,0xb9be},
{0x2f31,0x2f31,0xb9c0},
{0x2f32,0x2f37,0xb9c2},
{0x2f38,0x2f39,0xb9ca},
{0x2f3a,0x2f3a,0xb9cd},
{0x2f3b,0x2f3f,0xb9d3},
{0x2f40,0x2f40,0xb9da},
{0x2f41,0x2f41,0xb9dc},
{0x2f42,0x2f43,0xb9df},
{0x2f44,0x2f44,0xb9e2},
{0x2f45,0x2f46,0xb9e6},
{0x2f47,0x2f49,0xb9e9},
{0x2f4a,0x2f50,0xb9ed},
{0x2f51,0x2f51,0xb9f6},
{0x2f52,0x2f56,0xb9fb},
{0x2f57,0x2f5c,0xba02},
{0x2f5d,0x2f68,0xba09},
{0x2f69,0x2f8a,0xba16},
{0x2f8b,0x2f8c,0xba3a},
{0x2f8d,0x2f8f,0xba3d},
{0x2f90,0x2f90,0xba41},
{0x2f91,0x2f95,0xba43},
{0x2f96,0x2f96,0xba4a},
{0x2f97,0x2f97,0xba4c},
{0x2f98,0x2f9b,0xba4f},
{0x2f9c,0x2f9d,0xba56},
{0x2f9e,0x2fa0,0xba59},
{0x2fa1,0x2fa7,0xba5d},
{0x2fa8,0x2fa8,0xba66},
{0x2fa9,0x2fae,0xba6a},
{0x2faf,0x2fb0,0xba72},
{0x2fb1,0x2fb3,0xba75},
{0x2fb4,0x2fbd,0xba79},
{0x2fbe,0x2fbe,0xba86},
{0x2fbf,0x2fc2,0xba88},
{0x2fc3,0x2fdd,0xba8d},
{0x2fde,0x2fde,0xbaaa},
{0x2fdf,0x2fe1,0xbaad},
{0x2fe2,0x2fe2,0xbab1},
{0x2fe3,0x2fe7,0xbab3},
{0x2fe8,0x2fe8,0xbaba},
{0x2fe9,0x2fe9,0xbabc},
{0x2fea,0x2fef,0xbabe},
{0x2ff0,0x2ff2,0xbac5},
{0x2ff3,0x3001,0xbac9},
{0x3002,0x3023,0xbada},
{0x3024,0x3026,0xbafd},
{0x3027,0x3029,0xbb01},
{0x302a,0x3031,0xbb05},
{0x3032,0x3032,0xbb0e},
{0x3033,0x3033,0xbb10},
{0x3034,0x3039,0xbb12},
{0x303a,0x303c,0xbb19},
{0x303d,0x303f,0xbb1d},
{0x3040,0x3047,0xbb21},
{0x3048,0x3048,0xbb2a},
{0x3049,0x3050,0xbb2c},
{0x3051,0x3051,0xbb37},
{0x3052,0x3053,0xbb39},
{0x3054,0x3058,0xbb3f},
{0x3059,0x3059,0xbb46},
{0x305a,0x305a,0xbb48},
{0x305b,0x305d,0xbb4a},
{0x305e,0x305e,0xbb4e},
{0x305f,0x3061,0xbb51},
{0x3062,0x3064,0xbb55},
{0x3065,0x306c,0xbb59},
{0x306d,0x306d,0xbb62},
{0x306e,0x3075,0xbb64},
{0x3076,0x3090,0xbb6d},
{0x3091,0x3093,0xbb89},
{0x3094,0x3096,0xbb8d},
{0x3097,0x30a9,0xbb91},
{0x30aa,0x30ac,0xbba5},
{0x30ad,0x30af,0xbba9},
{0x30b0,0x30b6,0xbbad},
{0x30b7,0x30b8,0xbbb5},
{0x30b9,0x30c0,0xbbb8},
{0x30c1,0x30c3,0xbbc1},
{0x30c4,0x30c6,0xbbc5},
{0x30c7,0x30cd,0xbbc9},
{0x30ce,0x30cf,0xbbd1},
{0x30d0,0x30f3,0xbbd4},
{0x30f4,0x30f5,0xbbfa},
{0x30f6,0x30f7,0xbbfd},
{0x30f8,0x30f8,0xbc01},
{0x30f9,0x30fd,0xbc03},
{0x30fe,0x30fe,0xbc0a},
{0x30ff,0x30ff,0xbc0e},
{0x3100,0x3100,0xbc10},
{0x3101,0x3102,0xbc12},
{0x3103,0x3104,0xbc19},
{0x3105,0x3108,0xbc20},
{0x3109,0x3109,0xbc26},
{0x310a,0x310a,0xbc28},
{0x310b,0x310d,0xbc2a},
{0x310e,0x310f,0xbc2e},
{0x3110,0x3111,0xbc32},
{0x3112,0x3114,0xbc35},
{0x3115,0x311b,0xbc39},
{0x311c,0x311c,0xbc42},
{0x311d,0x311f,0xbc46},
{0x3120,0x3121,0xbc4a},
{0x3122,0x3123,0xbc4e},
{0x3124,0x312f,0xbc51},
{0x3130,0x3155,0xbc5e},
{0x3156,0x3157,0xbc86},
{0x3158,0x3159,0xbc89},
{0x315a,0x315a,0xbc8d},
{0x315b,0x315f,0xbc8f},
{0x3160,0x3160,0xbc96},
{0x3161,0x3161,0xbc98},
{0x3162,0x3166,0xbc9b},
{0x3167,0x3168,0xbca2},
{0x3169,0x316a,0xbca5},
{0x316b,0x3171,0xbca9},
{0x3172,0x3172,0xbcb2},
{0x3173,0x3178,0xbcb6},
{0x3179,0x317a,0xbcbe},
{0x317b,0x317d,0xbcc1},
{0x317e,0x3185,0xbcc5},
{0x3186,0x3186,0xbcce},
{0x3187,0x3189,0xbcd2},
{0x318a,0x318b,0xbcd6},
{0x318c,0x318e,0xbcd9},
{0x318f,0x31a5,0xbcdd},
{0x31a6,0x31a6,0xbcf7},
{0x31a7,0x31a9,0xbcf9},
{0x31aa,0x31b0,0xbcfd},
{0x31b1,0x31b1,0xbd06},
{0x31b2,0x31b2,0xbd08},
{0x31b3,0x31b8,0xbd0a},
{0x31b9,0x31bb,0xbd11},
{0x31bc,0x31ca,0xbd15},
{0x31cb,0x31d1,0xbd25},
{0x31d2,0x31e4,0xbd2d},
{0x31e5,0x31eb,0xbd41},
{0x31ec,0x31ed,0xbd4a},
{0x31ee,0x31f0,0xbd4d},
{0x31f1,0x31f7,0xbd51},
{0x31f8,0x3201,0xbd5a},
{0x3202,0x3204,0xbd65},
{0x3205,0x321b,0xbd69},
{0x321c,0x321d,0xbd82},
{0x321e,0x321f,0xbd85},
{0x3220,0x3224,0xbd8b},
{0x3225,0x3225,0xbd92},
{0x3226,0x3226,0xbd94},
{0x3227,0x3229,0xbd96},
{0x322a,0x322a,0xbd9b},
{0x322b,0x3231,0xbd9d},
{0x3232,0x323c,0xbda5},
{0x323d,0x3243,0xbdb1},
{0x3244,0x325e,0xbdb9},
{0x325f,0x3260,0xbdd6},
{0x3261,0x3263,0xbdd9},
{0x3264,0x326f,0xbddd},
{0x3270,0x3275,0xbdea},
{0x3276,0x3278,0xbdf1},
{0x3279,0x327b,0xbdf5},
{0x327c,0x3282,0xbdf9},
{0x3283,0x3284,0xbe01},
{0x3285,0x3285,0xbe04},
{0x3286,0x328b,0xbe06},
{0x328c,0x328d,0xbe0e},
{0x328e,0x3290,0xbe11},
{0x3291,0x3297,0xbe15},
{0x3298,0x3298,0xbe1e},
{0x3299,0x32bc,0xbe20},
{0x32bd,0x32be,0xbe46},
{0x32bf,0x32c1,0xbe49},
{0x32c2,0x32c2,0xbe4d},
{0x32c3,0x32c7,0xbe4f},
{0x32c8,0x32c8,0xbe56},
{0x32c9,0x32c9,0xbe58},
{0x32ca,0x32cd,0xbe5c},
{0x32ce,0x32cf,0xbe62},
{0x32d0,0x32d2,0xbe65},
{0x32d3,0x32d3,0xbe69},
{0x32d4,0x32d8,0xbe6b},
{0x32d9,0x32d9,0xbe72},
{0x32da,0x32de,0xbe76},
{0x32df,0x32e0,0xbe7e},
{0x32e1,0x32e3,0xbe81},
{0x32e4,0x32ea,0xbe85},
{0x32eb,0x32eb,0xbe8e},
{0x32ec,0x32f1,0xbe92},
{0x32f2,0x32ff,0xbe9a},
{0x3300,0x3326,0xbea9},
{0x3327,0x3328,0xbed2},
{0x3329,0x332a,0xbed5},
{0x332b,0x3331,0xbed9},
{0x3332,0x3333,0xbee1},
{0x3334,0x3339,0xbee6},
{0x333a,0x334d,0xbeed},
{0x334e,0x3353,0xbf02},
{0x3354,0x3361,0xbf0a},
{0x3362,0x3362,0xbf1a},
{0x3363,0x3384,0xbf1e},
{0x3385,0x3386,0xbf42},
{0x3387,0x3389,0xbf45},
{0x338a,0x3390,0xbf49},
{0x3391,0x3393,0xbf52},
{0x3394,0x33d1,0xbf56},
{0x33d2,0x33ec,0xbf95},
{0x33ed,0x3400,0xbfb1},
{0x3401,0x3406,0xbfc6},
{0x3407,0x3408,0xbfce},
{0x3409,0x340b,0xbfd1},
{0x340c,0x3412,0xbfd5},
{0x3413,0x3414,0xbfdd},
{0x3415,0x3415,0xbfe0},
{0x3416,0x346f,0xbfe2},
{0x3470,0x3483,0xc03d},
{0x3484,0x3489,0xc052},
{0x348a,0x348c,0xc059},
{0x348d,0x348f,0xc05d},
{0x3490,0x3496,0xc061},
{0x3497,0x34bc,0xc06a},
{0x34bd,0x34be,0xc092},
{0x34bf,0x34c1,0xc095},
{0x34c2,0x34c8,0xc099},
{0x34c9,0x34c9,0xc0a2},
{0x34ca,0x34ca,0xc0a4},
{0x34cb,0x34d0,0xc0a6},
{0x34d1,0x34d1,0xc0ae},
{0x34d2,0x34d3,0xc0b1},
{0x34d4,0x34d8,0xc0b7},
{0x34d9,0x34d9,0xc0be},
{0x34da,0x34dc,0xc0c2},
{0x34dd,0x34de,0xc0c6},
{0x34df,0x34e0,0xc0ca},
{0x34e1,0x34e3,0xc0cd},
{0x34e4,0x34ea,0xc0d1},
{0x34eb,0x34eb,0xc0da},
{0x34ec,0x34f1,0xc0de},
{0x34f2,0x34f3,0xc0e6},
{0x34f4,0x34f6,0xc0e9},
{0x34f7,0x34fd,0xc0ed},
{0x34fe,0x34fe,0xc0f6},
{0x34ff,0x34ff,0xc0f8},
{0x3500,0x3505,0xc0fa},
{0x3506,0x3508,0xc101},
{0x3509,0x350b,0xc105},
{0x350c,0x3512,0xc109},
{0x3513,0x3516,0xc111},
{0x3517,0x351c,0xc116},
{0x351d,0x351e,0xc121},
{0x351f,0x351f,0xc125},
{0x3520,0x3523,0xc128},
{0x3524,0x3524,0xc12e},
{0x3525,0x3528,0xc132},
{0x3529,0x3529,0xc137},
{0x352a,0x352b,0xc13a},
{0x352c,0x352e,0xc13d},
{0x352f,0x3535,0xc141},
{0x3536,0x3536,0xc14a},
{0x3537,0x353c,0xc14e},
{0x353d,0x353e,0xc156},
{0x353f,0x3541,0xc159},
{0x3542,0x3548,0xc15d},
{0x3549,0x3549,0xc166},
{0x354a,0x354f,0xc16a},
{0x3550,0x3552,0xc171},
{0x3553,0x3555,0xc175},
{0x3556,0x3561,0xc179},
{0x3562,0x3567,0xc186},
{0x3568,0x3568,0xc18f},
{0x3569,0x356b,0xc191},
{0x356c,0x356c,0xc195},
{0x356d,0x3571,0xc197},
{0x3572,0x3572,0xc19e},
{0x3573,0x3573,0xc1a0},
{0x3574,0x3576,0xc1a2},
{0x3577,0x3578,0xc1a6},
{0x3579,0x357a,0xc1aa},
{0x357b,0x357d,0xc1ad},
{0x357e,0x3589,0xc1b1},
{0x358a,0x358f,0xc1be},
{0x3590,0x3592,0xc1c5},
{0x3593,0x3595,0xc1c9},
{0x3596,0x359c,0xc1cd},
{0x359d,0x359e,0xc1d5},
{0x359f,0x35a5,0xc1d9},
{0x35a6,0x35a8,0xc1e1},
{0x35a9,0x35ab,0xc1e5},
{0x35ac,0x35b2,0xc1e9},
{0x35b3,0x35b3,0xc1f2},
{0x35b4,0x35bb,0xc1f4},
{0x35bc,0x35bd,0xc1fe},
{0x35be,0x35c0,0xc201},
{0x35c1,0x35c7,0xc205},
{0x35c8,0x35c8,0xc20e},
{0x35c9,0x35c9,0xc210},
{0x35ca,0x35cf,0xc212},
{0x35d0,0x35d1,0xc21a},
{0x35d2,0x35d3,0xc21d},
{0x35d4,0x35da,0xc221},
{0x35db,0x35db,0xc22a},
{0x35dc,0x35dc,0xc22c},
{0x35dd,0x35dd,0xc22e},
{0x35de,0x35de,0xc230},
{0x35df,0x35df,0xc233},
{0x35e0,0x35f2,0xc235},
{0x35f3,0x35f9,0xc249},
{0x35fa,0x35fb,0xc252},
{0x35fc,0x35fe,0xc255},
{0x35ff,0x3605,0xc259},
{0x3606,0x3609,0xc261},
{0x360a,0x360f,0xc266},
{0x3610,0x3611,0xc26e},
{0x3612,0x3614,0xc271},
{0x3615,0x361b,0xc275},
{0x361c,0x361c,0xc27e},
{0x361d,0x361d,0xc280},
{0x361e,0x3623,0xc282},
{0x3624,0x3629,0xc28a},
{0x362a,0x3630,0xc291},
{0x3631,0x3632,0xc299},
{0x3633,0x3633,0xc29c},
{0x3634,0x3639,0xc29e},
{0x363a,0x363b,0xc2a6},
{0x363c,0x363e,0xc2a9},
{0x363f,0x3644,0xc2ae},
{0x3645,0x3645,0xc2b6},
{0x3646,0x3646,0xc2b8},
{0x3647,0x3668,0xc2ba},
{0x3669,0x366a,0xc2de},
{0x366b,0x366c,0xc2e1},
{0x366d,0x3672,0xc2e5},
{0x3673,0x3673,0xc2ee},
{0x3674,0x3674,0xc2f0},
{0x3675,0x3678,0xc2f2},
{0x3679,0x3679,0xc2f7},
{0x367a,0x367a,0xc2fa},
{0x367b,0x367d,0xc2fd},
{0x367e,0x3684,0xc301},
{0x3685,0x3686,0xc30a},
{0x3687,0x368b,0xc30e},
{0x368c,0x368d,0xc316},
{0x368e,0x3690,0xc319},
{0x3691,0x3697,0xc31d},
{0x3698,0x3699,0xc326},
{0x369a,0x36b4,0xc32a},
{0x36b5,0x36d6,0xc346},
{0x36d7,0x36d8,0xc36a},
{0x36d9,0x36db,0xc36d},
{0x36dc,0x36dc,0xc371},
{0x36dd,0x36e1,0xc373},
{0x36e2,0x36e3,0xc37a},
{0x36e4,0x36e9,0xc37e},
{0x36ea,0x36ec,0xc385},
{0x36ed,0x36ef,0xc389},
{0x36f0,0x3722,0xc38d},
{0x3723,0x3739,0xc3c1},
{0x373a,0x373b,0xc3da},
{0x373c,0x373d,0xc3dd},
{0x373e,0x373e,0xc3e1},
{0x373f,0x3743,0xc3e3},
{0x3744,0x3746,0xc3ea},
{0x3747,0x374c,0xc3ee},
{0x374d,0x374e,0xc3f6},
{0x374f,0x375d,0xc3f9},
{0x375e,0x3764,0xc409},
{0x3765,0x3777,0xc411},
{0x3778,0x377e,0xc425},
{0x377f,0x3781,0xc42d},
{0x3782,0x3784,0xc431},
{0x3785,0x378b,0xc435},
{0x378c,0x3795,0xc43e},
{0x3796,0x37b0,0xc449},
{0x37b1,0x37b2,0xc466},
{0x37b3,0x37b5,0xc469},
{0x37b6,0x37bc,0xc46d},
{0x37bd,0x37bf,0xc476},
{0x37c0,0x37c5,0xc47a},
{0x37c6,0x37d8,0xc481},
{0x37d9,0x37df,0xc495},
{0x37e0,0x37fa,0xc49d},
{0x37fb,0x37fd,0xc4b9},
{0x37fe,0x3829,0xc4bd},
{0x382a,0x382f,0xc4ea},
{0x3830,0x3831,0xc4f2},
{0x3832,0x3834,0xc4f5},
{0x3835,0x3835,0xc4f9},
{0x3836,0x3839,0xc4fb},
{0x383a,0x3843,0xc502},
{0x3844,0x3846,0xc50d},
{0x3847,0x3849,0xc511},
{0x384a,0x3850,0xc515},
{0x3851,0x385b,0xc51d},
{0x385c,0x385d,0xc52a},
{0x385e,0x3860,0xc52d},
{0x3861,0x3867,0xc531},
{0x3868,0x3868,0xc53a},
{0x3869,0x3869,0xc53c},
{0x386a,0x386f,0xc53e},
{0x3870,0x3871,0xc546},
{0x3872,0x3872,0xc54b},
{0x3873,0x3876,0xc54f},
{0x3877,0x3877,0xc556},
{0x3878,0x387a,0xc55a},
{0x387b,0x387b,0xc55f},
{0x387c,0x387d,0xc562},
{0x387e,0x3880,0xc565},
{0x3881,0x3887,0xc569},
{0x3888,0x3888,0xc572},
{0x3889,0x388e,0xc576},
{0x388f,0x3890,0xc57e},
{0x3891,0x3893,0xc581},
{0x3894,0x3895,0xc585},
{0x3896,0x3899,0xc588},
{0x389a,0x389a,0xc58e},
{0x389b,0x389b,0xc590},
{0x389c,0x389e,0xc592},
{0x389f,0x389f,0xc596},
{0x38a0,0x38a2,0xc599},
{0x38a3,0x38a5,0xc59d},
{0x38a6,0x38ad,0xc5a1},
{0x38ae,0x38b7,0xc5aa},
{0x38b8,0x38b9,0xc5b6},
{0x38ba,0x38ba,0xc5ba},
{0x38bb,0x38bf,0xc5bf},
{0x38c0,0x38c0,0xc5cb},
{0x38c1,0x38c1,0xc5cd},
{0x38c2,0x38c2,0xc5cf},
{0x38c3,0x38c4,0xc5d2},
{0x38c5,0x38c7,0xc5d5},
{0x38c8,0x38ce,0xc5d9},
{0x38cf,0x38cf,0xc5e2},
{0x38d0,0x38d0,0xc5e4},
{0x38d1,0x38d6,0xc5e6},
{0x38d7,0x38d7,0xc5ef},
{0x38d8,0x38da,0xc5f1},
{0x38db,0x38db,0xc5f5},
{0x38dc,0x38df,0xc5f8},
{0x38e0,0x38e2,0xc602},
{0x38e3,0x38e5,0xc609},
{0x38e6,0x38e8,0xc60d},
{0x38e9,0x38ef,0xc611},
{0x38f0,0x38f0,0xc61a},
{0x38f1,0x38f7,0xc61d},
{0x38f8,0x38f9,0xc626},
{0x38fa,0x38fc,0xc629},
{0x38fd,0x38fd,0xc62f},
{0x38fe,0x38ff,0xc631},
{0x3900,0x3900,0xc636},
{0x3901,0x3901,0xc638},
{0x3902,0x3902,0xc63a},
{0x3903,0x3906,0xc63c},
{0x3907,0x3908,0xc642},
{0x3909,0x390b,0xc645},
{0x390c,0x3912,0xc649},
{0x3913,0x3913,0xc652},
{0x3914,0x3919,0xc656},
{0x391a,0x391b,0xc65e},
{0x391c,0x3926,0xc661},
{0x3927,0x3928,0xc66d},
{0x3929,0x3929,0xc670},
{0x392a,0x392f,0xc672},
{0x3930,0x3931,0xc67a},
{0x3932,0x3934,0xc67d},
{0x3935,0x393b,0xc681},
{0x393c,0x393c,0xc68a},
{0x393d,0x393d,0xc68c},
{0x393e,0x3943,0xc68e},
{0x3944,0x3945,0xc696},
{0x3946,0x3948,0xc699},
{0x3949,0x394f,0xc69d},
{0x3950,0x3950,0xc6a6},
{0x3951,0x3951,0xc6a8},
{0x3952,0x3957,0xc6aa},
{0x3958,0x3959,0xc6b2},
{0x395a,0x395c,0xc6b5},
{0x395d,0x3961,0xc6bb},
{0x3962,0x3962,0xc6c2},
{0x3963,0x3963,0xc6c4},
{0x3964,0x3969,0xc6c6},
{0x396a,0x396b,0xc6ce},
{0x396c,0x396e,0xc6d1},
{0x396f,0x3975,0xc6d5},
{0x3976,0x3977,0xc6de},
{0x3978,0x397d,0xc6e2},
{0x397e,0x397f,0xc6ea},
{0x3980,0x3982,0xc6ed},
{0x3983,0x3989,0xc6f1},
{0x398a,0x398c,0xc6fa},
{0x398d,0x3992,0xc6fe},
{0x3993,0x3994,0xc706},
{0x3995,0x3997,0xc709},
{0x3998,0x399e,0xc70d},
{0x399f,0x399f,0xc716},
{0x39a0,0x39a0,0xc718},
{0x39a1,0x39a6,0xc71a},
{0x39a7,0x39a8,0xc722},
{0x39a9,0x39ab,0xc725},
{0x39ac,0x39b2,0xc729},
{0x39b3,0x39b3,0xc732},
{0x39b4,0x39b4,0xc734},
{0x39b5,0x39b5,0xc736},
{0x39b6,0x39b9,0xc738},
{0x39ba,0x39bb,0xc73e},
{0x39bc,0x39be,0xc741},
{0x39bf,0x39c3,0xc745},
{0x39c4,0x39c4,0xc74b},
{0x39c5,0x39c5,0xc74e},
{0x39c6,0x39c6,0xc750},
{0x39c7,0x39c9,0xc759},
{0x39ca,0x39cc,0xc75d},
{0x39cd,0x39d3,0xc761},
{0x39d4,0x39d5,0xc769},
{0x39d6,0x39dd,0xc76c},
{0x39de,0x39df,0xc776},
{0x39e0,0x39e2,0xc779},
{0x39e3,0x39e6,0xc77f},
{0x39e7,0x39e7,0xc786},
{0x39e8,0x39ea,0xc78b},
{0x39eb,0x39eb,0xc78f},
{0x39ec,0x39ed,0xc792},
{0x39ee,0x39ee,0xc795},
{0x39ef,0x39ef,0xc799},
{0x39f0,0x39f4,0xc79b},
{0x39f5,0x39f5,0xc7a2},
{0x39f6,0x39fa,0xc7a7},
{0x39fb,0x39fc,0xc7ae},
{0x39fd,0x39ff,0xc7b1},
{0x3a00,0x3a06,0xc7b5},
{0x3a07,0x3a07,0xc7be},
{0x3a08,0x3a0d,0xc7c2},
{0x3a0e,0x3a0f,0xc7ca},
{0x3a10,0x3a10,0xc7cd},
{0x3a11,0x3a11,0xc7cf},
{0x3a12,0x3a18,0xc7d1},
{0x3a19,0x3a1c,0xc7d9},
{0x3a1d,0x3a22,0xc7de},
{0x3a23,0x3a25,0xc7e5},
{0x3a26,0x3a28,0xc7e9},
{0x3a29,0x3a3b,0xc7ed},
{0x3a3c,0x3a3d,0xc802},
{0x3a3e,0x3a40,0xc805},
{0x3a41,0x3a41,0xc809},
{0x3a42,0x3a46,0xc80b},
{0x3a47,0x3a47,0xc812},
{0x3a48,0x3a48,0xc814},
{0x3a49,0x3a4d,0xc817},
{0x3a4e,0x3a4f,0xc81e},
{0x3a50,0x3a52,0xc821},
{0x3a53,0x3a59,0xc825},
{0x3a5a,0x3a5a,0xc82e},
{0x3a5b,0x3a5b,0xc830},
{0x3a5c,0x3a61,0xc832},
{0x3a62,0x3a64,0xc839},
{0x3a65,0x3a67,0xc83d},
{0x3a68,0x3a6e,0xc841},
{0x3a6f,0x3a70,0xc84a},
{0x3a71,0x3a76,0xc84e},
{0x3a77,0x3a91,0xc855},
{0x3a92,0x3a93,0xc872},
{0x3a94,0x3a96,0xc875},
{0x3a97,0x3a97,0xc879},
{0x3a98,0x3a9c,0xc87b},
{0x3a9d,0x3a9d,0xc882},
{0x3a9e,0x3a9e,0xc884},
{0x3a9f,0x3aa1,0xc888},
{0x3aa2,0x3aa7,0xc88e},
{0x3aa8,0x3aaf,0xc895},
{0x3ab0,0x3ab0,0xc89e},
{0x3ab1,0x3ab1,0xc8a0},
{0x3ab2,0x3ab7,0xc8a2},
{0x3ab8,0x3aca,0xc8a9},
{0x3acb,0x3ad0,0xc8be},
{0x3ad1,0x3ad3,0xc8c5},
{0x3ad4,0x3ad6,0xc8c9},
{0x3ad7,0x3add,0xc8cd},
{0x3ade,0x3ade,0xc8d6},
{0x3adf,0x3adf,0xc8d8},
{0x3ae0,0x3ae5,0xc8da},
{0x3ae6,0x3ae7,0xc8e2},
{0x3ae8,0x3af7,0xc8e5},
{0x3af8,0x3afd,0xc8f6},
{0x3afe,0x3aff,0xc8fe},
{0x3b00,0x3b02,0xc901},
{0x3b03,0x3b07,0xc907},
{0x3b08,0x3b08,0xc90e},
{0x3b09,0x3b09,0xc910},
{0x3b0a,0x3b0f,0xc912},
{0x3b10,0x3b22,0xc919},
{0x3b23,0x3b29,0xc92d},
{0x3b2a,0x3b44,0xc935},
{0x3b45,0x3b46,0xc952},
{0x3b47,0x3b49,0xc955},
{0x3b4a,0x3b50,0xc959},
{0x3b51,0x3b51,0xc962},
{0x3b52,0x3b59,0xc964},
{0x3b5a,0x3b5c,0xc96d},
{0x3b5d,0x3b5f,0xc971},
{0x3b60,0x3b66,0xc975},
{0x3b67,0x3b71,0xc97d},
{0x3b72,0x3b73,0xc98a},
{0x3b74,0x3b76,0xc98d},
{0x3b77,0x3b7d,0xc991},
{0x3b7e,0x3b7e,0xc99a},
{0x3b7f,0x3b7f,0xc99c},
{0x3b80,0x3ba1,0xc99e},
{0x3ba2,0x3ba3,0xc9c2},
{0x3ba4,0x3ba5,0xc9c5},
{0x3ba6,0x3ba6,0xc9c9},
{0x3ba7,0x3bab,0xc9cb},
{0x3bac,0x3bac,0xc9d2},
{0x3bad,0x3bad,0xc9d4},
{0x3bae,0x3baf,0xc9d7},
{0x3bb0,0x3bb0,0xc9db},
{0x3bb1,0x3bb2,0xc9de},
{0x3bb3,0x3bb3,0xc9e1},
{0x3bb4,0x3bb4,0xc9e3},
{0x3bb5,0x3bb6,0xc9e5},
{0x3bb7,0x3bba,0xc9e8},
{0x3bbb,0x3bbb,0xc9ee},
{0x3bbc,0x3bc1,0xc9f2},
{0x3bc2,0x3bc3,0xc9fa},
{0x3bc4,0x3bc6,0xc9fd},
{0x3bc7,0x3bcd,0xca01},
{0x3bce,0x3bce,0xca0a},
{0x3bcf,0x3bd4,0xca0e},
{0x3bd5,0x3bd7,0xca15},
{0x3bd8,0x3be7,0xca19},
{0x3be8,0x3c09,0xca2a},
{0x3c0a,0x3c0b,0xca4e},
{0x3c0c,0x3c0e,0xca51},
{0x3c0f,0x3c15,0xca55},
{0x3c16,0x3c16,0xca5e},
{0x3c17,0x3c1c,0xca62},
{0x3c1d,0x3c30,0xca69},
{0x3c31,0x3c36,0xca7e},
{0x3c37,0x3c49,0xca85},
{0x3c4a,0x3c6c,0xca99},
{0x3c6d,0x3c6e,0xcabe},
{0x3c6f,0x3c71,0xcac1},
{0x3c72,0x3c78,0xcac5},
{0x3c79,0x3c79,0xcace},
{0x3c7a,0x3c7a,0xcad0},
{0x3c7b,0x3c7b,0xcad2},
{0x3c7c,0x3c7f,0xcad4},
{0x3c80,0x3c85,0xcada},
{0x3c86,0x3c90,0xcae1},
{0x3c91,0x3c97,0xcaed},
{0x3c98,0x3caa,0xcaf5},
{0x3cab,0x3cb1,0xcb09},
{0x3cb2,0x3cb4,0xcb11},
{0x3cb5,0x3cb7,0xcb15},
{0x3cb8,0x3cbe,0xcb19},
{0x3cbf,0x3cdd,0xcb22},
{0x3cde,0x3ce3,0xcb42},
{0x3ce4,0x3ce5,0xcb4a},
{0x3ce6,0x3ce8,0xcb4d},
{0x3ce9,0x3cef,0xcb51},
{0x3cf0,0x3cf2,0xcb5a},
{0x3cf3,0x3cf8,0xcb5e},
{0x3cf9,0x3d0b,0xcb65},
{0x3d0c,0x3d2d,0xcb7a},
{0x3d2e,0x3d48,0xcb9d},
{0x3d49,0x3d63,0xcbb9},
{0x3d64,0x3d72,0xcbd5},
{0x3d73,0x3d74,0xcbe5},
{0x3d75,0x3d75,0xcbe8},
{0x3d76,0x3d97,0xcbea},
{0x3d98,0x3d99,0xcc0e},
{0x3d9a,0x3d9c,0xcc11},
{0x3d9d,0x3da3,0xcc15},
{0x3da4,0x3da6,0xcc1e},
{0x3da7,0x3daa,0xcc23},
{0x3dab,0x3dac,0xcc2a},
{0x3dad,0x3dad,0xcc2d},
{0x3dae,0x3dae,0xcc2f},
{0x3daf,0x3db5,0xcc31},
{0x3db6,0x3db6,0xcc3a},
{0x3db7,0x3dbb,0xcc3f},
{0x3dbc,0x3dbd,0xcc46},
{0x3dbe,0x3dc0,0xcc49},
{0x3dc1,0x3dc7,0xcc4d},
{0x3dc8,0x3dc8,0xcc56},
{0x3dc9,0x3dce,0xcc5a},
{0x3dcf,0x3dd1,0xcc61},
{0x3dd2,0x3dd2,0xcc65},
{0x3dd3,0x3dd3,0xcc67},
{0x3dd4,0x3dda,0xcc69},
{0x3ddb,0x3dde,0xcc71},
{0x3ddf,0x3e00,0xcc76},
{0x3e01,0x3e02,0xcc9a},
{0x3e03,0x3e05,0xcc9d},
{0x3e06,0x3e0c,0xcca1},
{0x3e0d,0x3e0d,0xccaa},
{0x3e0e,0x3e13,0xccae},
{0x3e14,0x3e15,0xccb6},
{0x3e16,0x3e18,0xccb9},
{0x3e19,0x3e1f,0xccbd},
{0x3e20,0x3e20,0xccc6},
{0x3e21,0x3e21,0xccc8},
{0x3e22,0x3e27,0xccca},
{0x3e28,0x3e2a,0xccd1},
{0x3e2b,0x3e39,0xccd5},
{0x3e3a,0x3e40,0xcce5},
{0x3e41,0x3e43,0xcced},
{0x3e44,0x3e53,0xccf1},
{0x3e54,0x3e59,0xcd02},
{0x3e5a,0x3e5b,0xcd0a},
{0x3e5c,0x3e5e,0xcd0d},
{0x3e5f,0x3e65,0xcd11},
{0x3e66,0x3e66,0xcd1a},
{0x3e67,0x3e67,0xcd1c},
{0x3e68,0x3e6d,0xcd1e},
{0x3e6e,0x3e70,0xcd25},
{0x3e71,0x3e73,0xcd29},
{0x3e74,0x3e7f,0xcd2d},
{0x3e80,0x3ea1,0xcd3a},
{0x3ea2,0x3ea4,0xcd5d},
{0x3ea5,0x3ea7,0xcd61},
{0x3ea8,0x3eae,0xcd65},
{0x3eaf,0x3eaf,0xcd6e},
{0x3eb0,0x3eb0,0xcd70},
{0x3eb1,0x3eb6,0xcd72},
{0x3eb7,0x3ec5,0xcd79},
{0x3ec6,0x3ed0,0xcd89},
{0x3ed1,0x3ed2,0xcd96},
{0x3ed3,0x3ed5,0xcd99},
{0x3ed6,0x3edc,0xcd9d},
{0x3edd,0x3edd,0xcda6},
{0x3ede,0x3ede,0xcda8},
{0x3edf,0x3ee4,0xcdaa},
{0x3ee5,0x3ef7,0xcdb1},
{0x3ef8,0x3efe,0xcdc5},
{0x3eff,0x3f01,0xcdcd},
{0x3f02,0x3f18,0xcdd1},
{0x3f19,0x3f1b,0xcde9},
{0x3f1c,0x3f1e,0xcded},
{0x3f1f,0x3f25,0xcdf1},
{0x3f26,0x3f26,0xcdfa},
{0x3f27,0x3f27,0xcdfc},
{0x3f28,0x3f2d,0xcdfe},
{0x3f2e,0x3f30,0xce05},
{0x3f31,0x3f33,0xce09},
{0x3f34,0x3f3a,0xce0d},
{0x3f3b,0x3f3e,0xce15},
{0x3f3f,0x3f44,0xce1a},
{0x3f45,0x3f46,0xce22},
{0x3f47,0x3f49,0xce25},
{0x3f4a,0x3f50,0xce29},
{0x3f51,0x3f51,0xce32},
{0x3f52,0x3f52,0xce34},
{0x3f53,0x3f74,0xce36},
{0x3f75,0x3f76,0xce5a},
{0x3f77,0x3f78,0xce5d},
{0x3f79,0x3f7e,0xce62},
{0x3f7f,0x3f7f,0xce6a},
{0x3f80,0x3f80,0xce6c},
{0x3f81,0x3f86,0xce6e},
{0x3f87,0x3f88,0xce76},
{0x3f89,0x3f8b,0xce79},
{0x3f8c,0x3f92,0xce7d},
{0x3f93,0x3f93,0xce86},
{0x3f94,0x3f94,0xce88},
{0x3f95,0x3f9a,0xce8a},
{0x3f9b,0x3f9c,0xce92},
{0x3f9d,0x3f9f,0xce95},
{0x3fa0,0x3fa6,0xce99},
{0x3fa7,0x3fa7,0xcea2},
{0x3fa8,0x3fad,0xcea6},
{0x3fae,0x3fc0,0xceae},
{0x3fc1,0x3fe2,0xcec2},
{0x3fe3,0x3fe4,0xcee6},
{0x3fe5,0x3fe6,0xcee9},
{0x3fe7,0x3fed,0xceed},
{0x3fee,0x3fee,0xcef6},
{0x3fef,0x3ff4,0xcefa},
{0x3ff5,0x3ff6,0xcf02},
{0x3ff7,0x3ff9,0xcf05},
{0x3ffa,0x4000,0xcf09},
{0x4001,0x4001,0xcf12},
{0x4002,0x4002,0xcf14},
{0x4003,0x4008,0xcf16},
{0x4009,0x400b,0xcf1d},
{0x400c,0x400e,0xcf21},
{0x400f,0x4015,0xcf25},
{0x4016,0x4016,0xcf2e},
{0x4017,0x401c,0xcf32},
{0x401d,0x4037,0xcf39},
{0x4038,0x4039,0xcf56},
{0x403a,0x403c,0xcf59},
{0x403d,0x4043,0xcf5d},
{0x4044,0x4044,0xcf66},
{0x4045,0x4045,0xcf68},
{0x4046,0x404b,0xcf6a},
{0x404c,0x404d,0xcf72},
{0x404e,0x4050,0xcf75},
{0x4051,0x4057,0xcf79},
{0x4058,0x405b,0xcf81},
{0x405c,0x4061,0xcf86},
{0x4062,0x4075,0xcf8d},
{0x4076,0x407b,0xcfa2},
{0x407c,0x4082,0xcfa9},
{0x4083,0x4095,0xcfb1},
{0x4096,0x40b0,0xcfc5},
{0x40b1,0x40b2,0xcfe2},
{0x40b3,0x40b5,0xcfe5},
{0x40b6,0x40bc,0xcfe9},
{0x40bd,0x40bd,0xcff2},
{0x40be,0x40be,0xcff4},
{0x40bf,0x40c4,0xcff6},
{0x40c5,0x40c7,0xcffd},
{0x40c8,0x40ca,0xd001},
{0x40cb,0x40d6,0xd005},
{0x40d7,0x40dc,0xd012},
{0x40dd,0x40f0,0xd019},
{0x40f1,0x40f6,0xd02e},
{0x40f7,0x40f8,0xd036},
{0x40f9,0x40fb,0xd039},
{0x40fc,0x4102,0xd03d},
{0x4103,0x4103,0xd046},
{0x4104,0x4104,0xd048},
{0x4105,0x410a,0xd04a},
{0x410b,0x410d,0xd051},
{0x410e,0x4110,0xd055},
{0x4111,0x4117,0xd059},
{0x4118,0x4122,0xd061},
{0x4123,0x4124,0xd06e},
{0x4125,0x4127,0xd071},
{0x4128,0x412e,0xd075},
{0x412f,0x4131,0xd07e},
{0x4132,0x4153,0xd082},
{0x4154,0x4155,0xd0a6},
{0x4156,0x4158,0xd0a9},
{0x4159,0x415f,0xd0ad},
{0x4160,0x4160,0xd0b6},
{0x4161,0x4161,0xd0b8},
{0x4162,0x4167,0xd0ba},
{0x4168,0x4169,0xd0c2},
{0x416a,0x416c,0xd0c5},
{0x416d,0x4172,0xd0ca},
{0x4173,0x4173,0xd0d2},
{0x4174,0x4179,0xd0d6},
{0x417a,0x417b,0xd0de},
{0x417c,0x417e,0xd0e1},
{0x417f,0x4185,0xd0e5},
{0x4186,0x4186,0xd0ee},
{0x4187,0x418c,0xd0f2},
{0x418d,0x41a0,0xd0f9},
{0x41a1,0x41c2,0xd10e},
{0x41c3,0x41c4,0xd132},
{0x41c5,0x41c7,0xd135},
{0x41c8,0x41c8,0xd139},
{0x41c9,0x41cd,0xd13b},
{0x41ce,0x41ce,0xd142},
{0x41cf,0x41d4,0xd146},
{0x41d5,0x41d6,0xd14e},
{0x41d7,0x41d9,0xd151},
{0x41da,0x41e0,0xd155},
{0x41e1,0x41e1,0xd15e},
{0x41e2,0x41e2,0xd160},
{0x41e3,0x41e8,0xd162},
{0x41e9,0x41eb,0xd169},
{0x41ec,0x41fa,0xd16d},
{0x41fb,0x4201,0xd17d},
{0x4202,0x4204,0xd185},
{0x4205,0x421b,0xd189},
{0x421c,0x421d,0xd1a2},
{0x421e,0x4220,0xd1a5},
{0x4221,0x4227,0xd1a9},
{0x4228,0x4228,0xd1b2},
{0x4229,0x4229,0xd1b4},
{0x422a,0x422d,0xd1b6},
{0x422e,0x422e,0xd1bb},
{0x422f,0x4231,0xd1bd},
{0x4232,0x4248,0xd1c1},
{0x4249,0x4263,0xd1d9},
{0x4264,0x4266,0xd1f5},
{0x4267,0x4274,0xd1f9},
{0x4275,0x4275,0xd208},
{0x4276,0x427b,0xd20a},
{0x427c,0x4296,0xd211},
{0x4297,0x4298,0xd22e},
{0x4299,0x429b,0xd231},
{0x429c,0x42a2,0xd235},
{0x42a3,0x42a3,0xd23e},
{0x42a4,0x42a4,0xd240},
{0x42a5,0x42aa,0xd242},
{0x42ab,0x42bd,0xd249},
{0x42be,0x42c4,0xd25d},
{0x42c5,0x42df,0xd265},
{0x42e0,0x42e1,0xd282},
{0x42e2,0x42e4,0xd285},
{0x42e5,0x42eb,0xd289},
{0x42ec,0x42ee,0xd292},
{0x42ef,0x42f4,0xd296},
{0x42f5,0x42f7,0xd29d},
{0x42f8,0x42fa,0xd2a1},
{0x42fb,0x4301,0xd2a5},
{0x4302,0x4305,0xd2ad},
{0x4306,0x430b,0xd2b2},
{0x430c,0x430d,0xd2ba},
{0x430e,0x430f,0xd2bd},
{0x4310,0x4310,0xd2c1},
{0x4311,0x4315,0xd2c3},
{0x4316,0x4316,0xd2ca},
{0x4317,0x431e,0xd2cc},
{0x431f,0x4321,0xd2d5},
{0x4322,0x4324,0xd2d9},
{0x4325,0x432b,0xd2dd},
{0x432c,0x4335,0xd2e6},
{0x4336,0x4337,0xd2f2},
{0x4338,0x433a,0xd2f5},
{0x433b,0x4341,0xd2f9},
{0x4342,0x4342,0xd302},
{0x4343,0x4343,0xd304},
{0x4344,0x4349,0xd306},
{0x434a,0x434a,0xd30f},
{0x434b,0x434d,0xd311},
{0x434e,0x434e,0xd315},
{0x434f,0x4353,0xd317},
{0x4354,0x4354,0xd31e},
{0x4355,0x4357,0xd322},
{0x4358,0x4359,0xd326},
{0x435a,0x435b,0xd32a},
{0x435c,0x435e,0xd32d},
{0x435f,0x4365,0xd331},
{0x4366,0x4366,0xd33a},
{0x4367,0x436c,0xd33e},
{0x436d,0x43a2,0xd346},
{0x43a3,0x43a4,0xd37e},
{0x43a5,0x43a7,0xd381},
{0x43a8,0x43ae,0xd385},
{0x43af,0x43af,0xd38e},
{0x43b0,0x43b5,0xd392},
{0x43b6,0x43b7,0xd39a},
{0x43b8,0x43ba,0xd39d},
{0x43bb,0x43c1,0xd3a1},
{0x43c2,0x43c2,0xd3aa},
{0x43c3,0x43c3,0xd3ac},
{0x43c4,0x43c9,0xd3ae},
{0x43ca,0x43cc,0xd3b5},
{0x43cd,0x43cf,0xd3b9},
{0x43d0,0x43d6,0xd3bd},
{0x43d7,0x43d8,0xd3c6},
{0x43d9,0x43de,0xd3ca},
{0x43df,0x43e5,0xd3d1},
{0x43e6,0x43ed,0xd3d9},
{0x43ee,0x43ee,0xd3e2},
{0x43ef,0x43f6,0xd3e4},
{0x43f7,0x43f8,0xd3ee},
{0x43f9,0x43fb,0xd3f1},
{0x43fc,0x4402,0xd3f5},
{0x4403,0x4403,0xd3fe},
{0x4404,0x4404,0xd400},
{0x4405,0x440a,0xd402},
{0x440b,0x441e,0xd409},
{0x441f,0x4440,0xd41e},
{0x4441,0x4443,0xd441},
{0x4444,0x445a,0xd445},
{0x445b,0x445d,0xd45d},
{0x445e,0x4460,0xd461},
{0x4461,0x4468,0xd465},
{0x4469,0x4469,0xd46e},
{0x446a,0x4471,0xd470},
{0x4472,0x4473,0xd47a},
{0x4474,0x4475,0xd47d},
{0x4476,0x4476,0xd481},
{0x4477,0x447b,0xd483},
{0x447c,0x447c,0xd48a},
{0x447d,0x447d,0xd48c},
{0x447e,0x4483,0xd48e},
{0x4484,0x4497,0xd495},
{0x4498,0x44b9,0xd4aa},
{0x44ba,0x44bc,0xd4cd},
{0x44bd,0x44bf,0xd4d1},
{0x44c0,0x44c6,0xd4d5},
{0x44c7,0x44c8,0xd4dd},
{0x44c9,0x44d0,0xd4e0},
{0x44d1,0x44d3,0xd4e9},
{0x44d4,0x44d6,0xd4ed},
{0x44d7,0x44dd,0xd4f1},
{0x44de,0x44df,0xd4f9},
{0x44e0,0x44e0,0xd4fc},
{0x44e1,0x44e6,0xd4fe},
{0x44e7,0x44e9,0xd505},
{0x44ea,0x44ec,0xd509},
{0x44ed,0x44f3,0xd50d},
{0x44f4,0x44f4,0xd516},
{0x44f5,0x4518,0xd518},
{0x4519,0x451a,0xd53e},
{0x451b,0x451d,0xd541},
{0x451e,0x4524,0xd545},
{0x4525,0x4525,0xd54e},
{0x4526,0x4526,0xd550},
{0x4527,0x452c,0xd552},
{0x452d,0x452e,0xd55a},
{0x452f,0x4531,0xd55d},
{0x4532,0x4535,0xd561},
{0x4536,0x4537,0xd566},
{0x4538,0x4538,0xd56a},
{0x4539,0x4539,0xd56c},
{0x453a,0x453f,0xd56e},
{0x4540,0x4541,0xd576},
{0x4542,0x4544,0xd579},
{0x4545,0x454b,0xd57d},
{0x454c,0x454c,0xd586},
{0x454d,0x4552,0xd58a},
{0x4553,0x4566,0xd591},
{0x4567,0x4588,0xd5a6},
{0x4589,0x458a,0xd5ca},
{0x458b,0x458d,0xd5cd},
{0x458e,0x458e,0xd5d1},
{0x458f,0x4593,0xd5d3},
{0x4594,0x4594,0xd5da},
{0x4595,0x4595,0xd5dc},
{0x4596,0x459b,0xd5de},
{0x459c,0x459d,0xd5e6},
{0x459e,0x45a0,0xd5e9},
{0x45a1,0x45a7,0xd5ed},
{0x45a8,0x45a8,0xd5f6},
{0x45a9,0x45a9,0xd5f8},
{0x45aa,0x45af,0xd5fa},
{0x45b0,0x45b1,0xd602},
{0x45b2,0x45b4,0xd605},
{0x45b5,0x45bb,0xd609},
{0x45bc,0x45bc,0xd612},
{0x45bd,0x45c2,0xd616},
{0x45c3,0x45c5,0xd61d},
{0x45c6,0x45c8,0xd621},
{0x45c9,0x45d0,0xd625},
{0x45d1,0x45da,0xd62e},
{0x45db,0x45dc,0xd63a},
{0x45dd,0x45df,0xd63d},
{0x45e0,0x45e3,0xd641},
{0x45e4,0x45e5,0xd646},
{0x45e6,0x45e6,0xd64a},
{0x45e7,0x45e7,0xd64c},
{0x45e8,0x45ea,0xd64e},
{0x45eb,0x45ec,0xd652},
{0x45ed,0x45ee,0xd656},
{0x45ef,0x45f1,0xd659},
{0x45f2,0x45fb,0xd65d},
{0x45fc,0x45fc,0xd668},
{0x45fd,0x4602,0xd66a},
{0x4603,0x4604,0xd672},
{0x4605,0x4612,0xd675},
{0x4613,0x4613,0xd684},
{0x4614,0x4619,0xd686},
{0x461a,0x461b,0xd68e},
{0x461c,0x461e,0xd691},
{0x461f,0x4626,0xd695},
{0x4627,0x4627,0xd69e},
{0x4628,0x4628,0xd6a0},
{0x4629,0x462e,0xd6a2},
{0x462f,0x4631,0xd6a9},
{0x4632,0x4634,0xd6ad},
{0x4635,0x463c,0xd6b1},
{0x463d,0x463d,0xd6ba},
{0x463e,0x4645,0xd6bc},
{0x4646,0x4647,0xd6c6},
{0x4648,0x464a,0xd6c9},
{0x464b,0x464e,0xd6cd},
{0x464f,0x4650,0xd6d2},
{0x4651,0x4652,0xd6d5},
{0x4653,0x4653,0xd6d8},
{0x4654,0x4659,0xd6da},
{0x465a,0x465c,0xd6e1},
{0x465d,0x465f,0xd6e5},
{0x4660,0x4666,0xd6e9},
{0x4667,0x466a,0xd6f1},
{0x466b,0x4670,0xd6f6},
{0x4671,0x4672,0xd6fe},
{0x4673,0x4675,0xd701},
{0x4676,0x4681,0xd705},
{0x4682,0x4687,0xd712},
{0x4688,0x4689,0xd71a},
{0x468a,0x468c,0xd71d},
{0x468d,0x4693,0xd721},
{0x4694,0x4694,0xd72a},
{0x4695,0x4695,0xd72c},
{0x4696,0x469b,0xd72e},
{0x469c,0x469d,0xd736},
{0x469e,0x46a0,0xd739},
{0x46a1,0x46a7,0xd73d},
{0x46a8,0x46a9,0xd745},
{0x46aa,0x46aa,0xd748},
{0x46ab,0x46b0,0xd74a},
{0x46b1,0x46b2,0xd752},
{0x46b3,0x46b3,0xd755},
{0x46b4,0x46b9,0xd75a},
{0x46ba,0x46ba,0xd762},
{0x46bb,0x46bb,0xd764},
{0x46bc,0x46be,0xd766},
{0x46bf,0x46c0,0xd76a},
{0x46c1,0x46c3,0xd76d},
{0x46c4,0x46c6,0xd771},
{0x46c7,0x46cd,0xd775},
{0x46ce,0x46d0,0xd77e},
{0x46d1,0x46d6,0xd782},
{0x46d7,0x46d8,0xd78a},
{0x46d9,0x46db,0xd78d},
{0x46dc,0x46e2,0xd791},
{0x46e3,0x46e3,0xd79a},
{0x46e4,0x46e4,0xd79c},
{0x46e5,0x46ea,0xd79e},
{0x46eb,0x4749,0x20},
{0x474a,0x474a,0x20a9},
{0x474b,0x474b,0x2010},
{0x474c,0x474c,0xa9},
{0x474d,0x474d,0x2122},
{0x474e,0x474e,0x22ef},
{0x474f,0x47ac,0x20},
{0x47ad,0x47ad,0x203e},
{0x47ae,0x47ae,0x7e},
{0x47af,0x47af,0x5c},
};

static const pdf_mrange cmap_Adobe_Korea1_UCS2_mranges[] = {
{0x200f,0x0},
{0x2010,0x3},
{0x2011,0x6},
{0x2012,0x9},
{0x205a,0xc},
{0x205d,0xf},
{0x205e,0x12},
{0x205f,0x15},
{0x2060,0x18},
{0x2069,0x1b},
{0x206a,0x1e},
{0x206b,0x21},
{0x206c,0x24},
{0x206d,0x27},
{0x206e,0x2a},
{0x206f,0x2d},
{0x2070,0x30},
{0x2071,0x33},
{0x2072,0x36},
{0x2073,0x3b},
{0x2074,0x40},
{0x2075,0x45},
{0x2076,0x4a},
{0x2077,0x4f},
{0x2078,0x54},
{0x2079,0x59},
{0x207a,0x5e},
{0x207b,0x63},
{0x207c,0x68},
{0x2082,0x6d},
{0x2083,0x70},
{0x2084,0x73},
{0x2085,0x76},
{0x2086,0x79},
{0x2087,0x7c},
{0x2088,0x7f},
{0x2089,0x82},
{0x208a,0x85},
{0x208b,0x88},
{0x208c,0x8d},
{0x208d,0x92},
{0x208e,0x97},
{0x208f,0x9c},
{0x2090,0xa1},
{0x2091,0xa6},
{0x2092,0xab},
{0x2093,0xb0},
{0x2094,0xb5},
{0x2095,0xba},
{0x20aa,0xbf},
{0x20ab,0xc3},
{0x20ac,0xc7},
{0x20ad,0xcb},
{0x20ae,0xcf},
{0x20af,0xd3},
{0x20b0,0xd7},
{0x20b1,0xdb},
{0x20b2,0xdf},
{0x20b3,0xe3},
{0x20b4,0xe7},
{0x20b5,0xeb},
{0x20b6,0xef},
{0x20b7,0xf3},
{0x20b8,0xf7},
{0x20b9,0xfb},
{0x20ba,0xff},
{0x20bb,0x103},
{0x20bc,0x107},
{0x20bd,0x10b},
{0x20be,0x10f},
{0x20bf,0x113},
{0x20c0,0x117},
{0x20c1,0x11b},
{0x20c2,0x11f},
{0x20c3,0x123},
{0x20de,0x127},
{0x20df,0x12a},
{0x20e0,0x12d},
{0x20e1,0x130},
{0x20e2,0x133},
{0x20e3,0x136},
{0x20e4,0x139},
{0x20e5,0x13c},
{0x20e6,0x13f},
{0x20e7,0x142},
{0x20e8,0x147},
{0x20e9,0x14c},
{0x20ea,0x151},
{0x20eb,0x156},
{0x20ec,0x15b},
{0x20ed,0x160},
{0x20ee,0x165},
{0x20ef,0x16a},
{0x20f0,0x16f},
{0x20f1,0x174},
{0x20f2,0x179},
{0x20f3,0x17c},
{0x20f4,0x17f},
{0x20f5,0x182},
{0x20f6,0x185},
{0x20f7,0x188},
{0x20f8,0x18b},
{0x20f9,0x18e},
{0x20fa,0x191},
{0x20fb,0x194},
{0x20fc,0x199},
{0x20fd,0x19e},
{0x20fe,0x1a3},
{0x20ff,0x1a8},
{0x2100,0x1ad},
{0x2101,0x1b2},
{0x2102,0x1b7},
{0x2103,0x1bc},
{0x2104,0x1c1},
{0x2105,0x1c6},
{0x213a,0x1cb},
{0x213b,0x1ce},
{0x213c,0x1d1},
{0x213d,0x1d4},
{0x213e,0x1d7},
{0x213f,0x1da},
{0x2140,0x1dd},
{0x2141,0x1e0},
{0x2142,0x1e3},
{0x2143,0x1e6},
{0x214e,0x1e9},
{0x214f,0x1ec},
{0x2150,0x1ef},
{0x2151,0x1f2},
{0x2152,0x1f5},
{0x2153,0x1f8},
{0x2154,0x1fb},
{0x2155,0x1fe},
{0x2156,0x201},
{0x2157,0x204},
{0x2158,0x207},
{0x2159,0x20a},
{0x215a,0x20d},
{0x215b,0x210},
{0x215c,0x213},
{0x215d,0x216},
{0x215e,0x219},
{0x215f,0x21c},
{0x2160,0x21f},
{0x2161,0x222},
{0x2162,0x225},
{0x2163,0x228},
{0x2164,0x22b},
{0x2165,0x22e},
{0x2166,0x231},
{0x2167,0x234},
{0x2168,0x237},
{0x2169,0x23a},
{0x216a,0x23d},
{0x216b,0x240},
{0x216c,0x243},
{0x216d,0x246},
{0x216e,0x249},
{0x216f,0x24c},
{0x2170,0x24f},
{0x2171,0x252},
{0x2172,0x255},
{0x2173,0x258},
{0x2174,0x25b},
{0x2175,0x25e},
{0x2176,0x261},
{0x2177,0x264},
{0x2178,0x267},
{0x2179,0x26a},
{0x217a,0x26d},
{0x217b,0x270},
{0x217c,0x273},
{0x217d,0x276},
{0x217e,0x279},
{0x217f,0x27c},
{0x2180,0x27f},
{0x2181,0x282},
{0x2187,0x285},
{0x2188,0x28a},
{0x2189,0x28f},
{0x218a,0x294},
{0x218e,0x299},
{0x218f,0x29c},
{0x2190,0x29f},
{0x21a0,0x2a3},
{0x21a1,0x2a6},
{0x21a3,0x2a9},
{0x21ac,0x2ac},
{0x21ae,0x2af},
{0x21af,0x2b2},
{0x21b4,0x2b5},
{0x21b5,0x2b8},
{0x21f5,0x2bb},
{0x21f6,0x2c0},
{0x21f7,0x2c5},
{0x21f8,0x2ca},
{0x21f9,0x2cf},
{0x21fa,0x2d4},
{0x221a,0x2d9},
{0x2227,0x2dc},
{0x223c,0x2df},
{0x223e,0x2e2},
{0x225c,0x2e5},
{0x225d,0x2ea},
{0x225e,0x2ef},
{0x225f,0x2f4},
{0x2260,0x2f9},
{0x2261,0x2fe},
{0x2262,0x303},
{0x2263,0x308},
{0x2264,0x30d},
{0x2265,0x312},
{0x22c2,0x317},
{0x22c3,0x31a},
{0x22c4,0x31d},
{0x22c5,0x320},
{0x22c6,0x323},
{0x22c7,0x326},
{0x22c8,0x329},
{0x22c9,0x32c},
{0x22ca,0x32f},
{0x22cb,0x332},
{0x22cc,0x335},
{0x22cd,0x338},
{0x22ce,0x33b},
{0x22cf,0x33e},
{0x22d0,0x341},
{0x22d1,0x344},
{0x22d2,0x347},
{0x22d3,0x34a},
{0x22d4,0x34d},
{0x22d5,0x350},
{0x22d6,0x353},
{0x22d7,0x356},
{0x22d8,0x359},
{0x22d9,0x35c},
{0x22da,0x35f},
{0x22db,0x362},
{0x22dc,0x365},
{0x22dd,0x368},
{0x22de,0x36b},
{0x22df,0x36e},
{0x22e0,0x371},
{0x22e1,0x374},
{0x22e2,0x377},
{0x22e3,0x37a},
{0x22e4,0x37d},
{0x22e5,0x380},
{0x22e6,0x383},
{0x22e7,0x386},
{0x22e8,0x389},
{0x22e9,0x38c},
{0x22ea,0x38f},
{0x22eb,0x392},
{0x22ec,0x395},
{0x22ed,0x398},
{0x22ee,0x39b},
{0x22ef,0x39e},
{0x22f0,0x3a1},
{0x22f1,0x3a4},
{0x22f2,0x3a7},
{0x22f3,0x3aa},
{0x22f4,0x3ad},
{0x22f5,0x3b0},
{0x22f6,0x3b3},
{0x22f7,0x3b6},
{0x22f8,0x3b9},
{0x22f9,0x3bc},
{0x22fa,0x3bf},
{0x22fb,0x3c2},
{0x22fc,0x3c5},
{0x22fd,0x3c8},
{0x22fe,0x3cb},
{0x22ff,0x3ce},
{0x2300,0x3d1},
{0x2301,0x3d4},
{0x2302,0x3d7},
{0x2303,0x3da},
{0x2304,0x3dd},
{0x2305,0x3e0},
{0x2306,0x3e3},
{0x2307,0x3e6},
{0x2308,0x3e9},
{0x2309,0x3ec},
{0x230a,0x3ef},
{0x230b,0x3f2},
{0x230c,0x3f5},
{0x230d,0x3f8},
{0x230e,0x3fb},
{0x230f,0x3fe},
{0x2310,0x401},
{0x2311,0x404},
{0x2312,0x407},
{0x2313,0x40a},
{0x2314,0x40d},
{0x2315,0x410},
{0x2316,0x413},
{0x2317,0x416},
{0x2318,0x419},
{0x2319,0x41c},
{0x231a,0x41f},
{0x231b,0x422},
{0x231c,0x425},
{0x231d,0x428},
{0x231e,0x42b},
{0x231f,0x42e},
{0x2320,0x431},
{0x2321,0x434},
{0x2322,0x437},
{0x2323,0x43a},
{0x2324,0x43d},
{0x2325,0x440},
{0x2326,0x443},
{0x2327,0x446},
{0x2328,0x449},
{0x2329,0x44c},
{0x232a,0x44f},
{0x232b,0x452},
{0x232c,0x455},
{0x232d,0x458},
{0x232e,0x45b},
{0x232f,0x45e},
{0x2330,0x461},
{0x2331,0x464},
{0x2332,0x467},
{0x2333,0x46a},
{0x2334,0x46d},
{0x2335,0x470},
{0x2336,0x473},
{0x2337,0x476},
{0x2338,0x479},
{0x2339,0x47c},
{0x233a,0x47f},
{0x233b,0x482},
{0x233c,0x485},
{0x233d,0x488},
{0x233e,0x48b},
{0x233f,0x48e},
{0x2340,0x491},
{0x2341,0x494},
{0x2342,0x497},
{0x2343,0x49a},
{0x2344,0x49d},
{0x2345,0x4a0},
{0x2346,0x4a3},
{0x2347,0x4a6},
{0x2348,0x4a9},
{0x2349,0x4ac},
{0x234a,0x4af},
{0x234b,0x4b2},
{0x234c,0x4b5},
{0x234d,0x4b8},
{0x234e,0x4bb},
{0x234f,0x4be},
{0x2350,0x4c1},
{0x2351,0x4c4},
{0x2357,0x4c7},
{0x2358,0x4cc},
{0x2359,0x4d1},
{0x235a,0x4d6},
{0x235b,0x4db},
{0x235c,0x4e0},
{0x235d,0x4e5},
{0x235e,0x4e8},
{0x235f,0x4eb},
{0x2360,0x4ee},
{0x2361,0x4f1},
{0x2362,0x4f4},
{0x2363,0x4f7},
{0x2364,0x4fa},
{0x2365,0x4fd},
{0x2366,0x500},
{0x2367,0x503},
{0x2368,0x506},
{0x2369,0x509},
{0x236a,0x50c},
{0x236b,0x50f},
{0x236c,0x512},
{0x236d,0x515},
{0x236e,0x518},
{0x236f,0x51b},
{0x2370,0x51e},
{0x2371,0x521},
{0x2372,0x524},
{0x2373,0x527},
{0x2374,0x52a},
{0x2375,0x52d},
{0x2376,0x530},
{0x2377,0x533},
{0x2379,0x536},
{0x237a,0x539},
{0x237b,0x53c},
{0x237c,0x53f},
{0x237d,0x542},
{0x237e,0x545},
{0x237f,0x548},
{0x2380,0x54b},
{0x2381,0x54e},
{0x2382,0x551},
{0x2383,0x554},
{0x2384,0x557},
{0x2385,0x55a},
{0x2386,0x55d},
{0x2387,0x560},
{0x2389,0x563},
{0x238a,0x566},
{0x238b,0x569},
{0x238c,0x56c},
{0x238d,0x56f},
{0x238e,0x572},
{0x238f,0x575},
{0x2390,0x578},
{0x2391,0x57b},
{0x2392,0x57e},
{0x2393,0x581},
{0x2394,0x584},
{0x2395,0x587},
{0x2396,0x58a},
{0x2397,0x58d},
{0x2398,0x590},
{0x2399,0x593},
{0x239a,0x596},
{0x239b,0x599},
{0x239c,0x59c},
{0x239d,0x59f},
{0x239e,0x5a2},
{0x239f,0x5a5},
{0x23a0,0x5a8},
{0x23a1,0x5ab},
{0x23a2,0x5ae},
{0x23a3,0x5b1},
{0x23a4,0x5b4},
{0x23a5,0x5b7},
{0x23a6,0x5ba},
{0x23a7,0x5bd},
{0x23a8,0x5c0},
{0x23a9,0x5c3},
{0x23aa,0x5c6},
{0x23ab,0x5c9},
{0x23ac,0x5cc},
{0x23ad,0x5cf},
{0x23ae,0x5d2},
{0x23af,0x5d5},
{0x23b0,0x5d8},
{0x23b1,0x5db},
{0x23b2,0x5de},
{0x23b3,0x5e1},
{0x23b4,0x5e4},
{0x23b5,0x5e7},
{0x23b6,0x5ea},
{0x23b7,0x5ed},
{0x23b8,0x5f0},
{0x23b9,0x5f3},
{0x23ba,0x5f8},
{0x23bb,0x5fd},
{0x23bc,0x602},
{0x240a,0x607},
{0x240b,0x60a},
{0x240c,0x60d},
{0x240d,0x610},
{0x240e,0x613},
{0x240f,0x616},
{0x2410,0x619},
{0x2411,0x61c},
{0x2412,0x61f},
{0x2413,0x622},
{0x2414,0x625},
{0x2415,0x628},
{0x2416,0x62b},
{0x2417,0x62e},
{0x2418,0x631},
{0x2419,0x634},
{0x241a,0x637},
{0x241b,0x63c},
{0x241c,0x641},
{0x241d,0x646},
{0x241e,0x64b},
{0x241f,0x650},
{0x2420,0x655},
{0x2421,0x65a},
{0x2422,0x65f},
{0x2423,0x664},
{0x2424,0x669},
{0x2425,0x66e},
{0x2426,0x671},
{0x2427,0x674},
{0x2428,0x677},
{0x2429,0x67a},
{0x242a,0x67d},
{0x242b,0x680},
{0x242c,0x683},
{0x242d,0x686},
{0x242e,0x689},
{0x242f,0x68c},
{0x2430,0x691},
{0x2431,0x696},
{0x2432,0x69b},
{0x2433,0x6a0},
{0x2434,0x6a5},
{0x2435,0x6aa},
{0x2436,0x6af},
{0x2437,0x6b4},
{0x2438,0x6b9},
{0x2439,0x6be},
{0x243a,0x6c1},
{0x243b,0x6c4},
{0x243c,0x6c7},
{0x243d,0x6ca},
{0x243e,0x6cd},
{0x243f,0x6d0},
{0x2440,0x6d3},
{0x2441,0x6d6},
{0x2442,0x6d9},
{0x2443,0x6dc},
{0x2444,0x6e1},
{0x2445,0x6e6},
{0x2446,0x6eb},
{0x2447,0x6f0},
{0x2448,0x6f5},
{0x2449,0x6fa},
{0x244a,0x6ff},
{0x244b,0x704},
{0x244c,0x709},
{0x244d,0x70e},
{0x244e,0x711},
{0x244f,0x714},
{0x2450,0x717},
{0x2451,0x71a},
{0x2452,0x71d},
{0x2453,0x720},
{0x245b,0x723},
{0x245c,0x726},
{0x245d,0x729},
{0x245e,0x72c},
{0x245f,0x72f},
{0x2460,0x732},
{0x2461,0x735},
};

static const int cmap_Adobe_Korea1_UCS2_table[] = {
0x2,0x28,0x28,
0x2,0x29,0x29,
0x2,0x28,0x28,
0x2,0x29,0x29,
0x2,0xcdcd,0xcdcd,
0x2,0x28,0x28,
0x2,0x29,0x29,
0x2,0x28,0x28,
0x2,0x29,0x29,
0x2,0x31,0x20de,
0x2,0x32,0x20de,
0x2,0x33,0x20de,
0x2,0x34,0x20de,
0x2,0x35,0x20de,
0x2,0x36,0x20de,
0x2,0x37,0x20de,
0x2,0x38,0x20de,
0x2,0x39,0x20de,
0x4,0x5b,0x31,0x30,0x5d,
0x4,0x5b,0x31,0x31,0x5d,
0x4,0x5b,0x31,0x32,0x5d,
0x4,0x5b,0x31,0x33,0x5d,
0x4,0x5b,0x31,0x34,0x5d,
0x4,0x5b,0x31,0x35,0x5d,
0x4,0x5b,0x31,0x36,0x5d,
0x4,0x5b,0x31,0x37,0x5d,
0x4,0x5b,0x31,0x38,0x5d,
0x4,0x5b,0x31,0x39,0x5d,
0x4,0x5b,0x32,0x30,0x5d,
0x2,0x31,0x20de,
0x2,0x32,0x20de,
0x2,0x33,0x20de,
0x2,0x34,0x20de,
0x2,0x35,0x20de,
0x2,0x36,0x20de,
0x2,0x37,0x20de,
0x2,0x38,0x20de,
0x2,0x39,0x20de,
0x4,0x5b,0x31,0x30,0x5d,
0x4,0x5b,0x31,0x31,0x5d,
0x4,0x5b,0x31,0x32,0x5d,
0x4,0x5b,0x31,0x33,0x5d,
0x4,0x5b,0x31,0x34,0x5d,
0x4,0x5b,0x31,0x35,0x5d,
0x4,0x5b,0x31,0x36,0x5d,
0x4,0x5b,0x31,0x37,0x5d,
0x4,0x5b,0x31,0x38,0x5d,
0x4,0x5b,0x31,0x39,0x5d,
0x4,0x5b,0x32,0x30,0x5d,
0x3,0x28,0x41,0x29,
0x3,0x28,0x42,0x29,
0x3,0x28,0x43,0x29,
0x3,0x28,0x44,0x29,
0x3,0x28,0x45,0x29,
0x3,0x28,0x46,0x29,
0x3,0x28,0x47,0x29,
0x3,0x28,0x48,0x29,
0x3,0x28,0x49,0x29,
0x3,0x28,0x4a,0x29,
0x3,0x28,0x4b,0x29,
0x3,0x28,0x4c,0x29,
0x3,0x28,0x4d,0x29,
0x3,0x28,0x4e,0x29,
0x3,0x28,0x4f,0x29,
0x3,0x28,0x50,0x29,
0x3,0x28,0x51,0x29,
0x3,0x28,0x52,0x29,
0x3,0x28,0x53,0x29,
0x3,0x28,0x54,0x29,
0x3,0x28,0x55,0x29,
0x3,0x28,0x56,0x29,
0x3,0x28,0x57,0x29,
0x3,0x28,0x58,0x29,
0x3,0x28,0x59,0x29,
0x3,0x28,0x5a,0x29,
0x2,0x31,0x20de,
0x2,0x32,0x20de,
0x2,0x33,0x20de,
0x2,0x34,0x20de,
0x2,0x35,0x20de,
0x2,0x36,0x20de,
0x2,0x37,0x20de,
0x2,0x38,0x20de,
0x2,0x39,0x20de,
0x4,0x5b,0x31,0x30,0x5d,
0x4,0x5b,0x31,0x31,0x5d,
0x4,0x5b,0x31,0x32,0x5d,
0x4,0x5b,0x31,0x33,0x5d,
0x4,0x5b,0x31,0x34,0x5d,
0x4,0x5b,0x31,0x35,0x5d,
0x4,0x5b,0x31,0x36,0x5d,
0x4,0x5b,0x31,0x37,0x5d,
0x4,0x5b,0x31,0x38,0x5d,
0x4,0x5b,0x31,0x39,0x5d,
0x4,0x5b,0x32,0x30,0x5d,
0x2,0x31,0x20de,
0x2,0x32,0x20de,
0x2,0x33,0x20de,
0x2,0x34,0x20de,
0x2,0x35,0x20de,
0x2,0x36,0x20de,
0x2,0x37,0x20de,
0x2,0x38,0x20de,
0x2,0x39,0x20de,
0x4,0x5b,0x31,0x30,0x5d,
0x4,0x5b,0x31,0x31,0x5d,
0x4,0x5b,0x31,0x32,0x5d,
0x4,0x5b,0x31,0x33,0x5d,
0x4,0x5b,0x31,0x34,0x5d,
0x4,0x5b,0x31,0x35,0x5d,
0x4,0x5b,0x31,0x36,0x5d,
0x4,0x5b,0x31,0x37,0x5d,
0x4,0x5b,0x31,0x38,0x5d,
0x4,0x5b,0x31,0x39,0x5d,
0x4,0x5b,0x32,0x30,0x5d,
0x2,0x30,0x20de,
0x2,0x31,0x20de,
0x2,0x32,0x20de,
0x2,0x33,0x20de,
0x2,0x34,0x20de,
0x2,0x35,0x20de,
0x2,0x36,0x20de,
0x2,0x37,0x20de,
0x2,0x38,0x20de,
0x2,0x39,0x20de,
0x2,0x41,0x29,
0x2,0x42,0x29,
0x2,0x43,0x29,
0x2,0x44,0x29,
0x2,0x45,0x29,
0x2,0x46,0x29,
0x2,0x47,0x29,
0x2,0x48,0x29,
0x2,0x49,0x29,
0x2,0x4a,0x29,
0x2,0x4b,0x29,
0x2,0x4c,0x29,
0x2,0x4d,0x29,
0x2,0x4e,0x29,
0x2,0x4f,0x29,
0x2,0x50,0x29,
0x2,0x51,0x29,
0x2,0x52,0x29,
0x2,0x53,0x29,
0x2,0x54,0x29,
0x2,0x55,0x29,
0x2,0x56,0x29,
0x2,0x57,0x29,
0x2,0x58,0x29,
0x2,0x59,0x29,
0x2,0x5a,0x29,
0x2,0x61,0x29,
0x2,0x62,0x29,
0x2,0x63,0x29,
0x2,0x64,0x29,
0x2,0x65,0x29,
0x2,0x66,0x29,
0x2,0x67,0x29,
0x2,0x68,0x29,
0x2,0x69,0x29,
0x2,0x6a,0x29,
0x2,0x6b,0x29,
0x2,0x6c,0x29,
0x2,0x6d,0x29,
0x2,0x6e,0x29,
0x2,0x6f,0x29,
0x2,0x70,0x29,
0x2,0x71,0x29,
0x2,0x72,0x29,
0x2,0x73,0x29,
0x2,0x74,0x29,
0x2,0x75,0x29,
0x2,0x76,0x29,
0x2,0x77,0x29,
0x2,0x78,0x29,
0x2,0x79,0x29,
0x2,0x7a,0x29,
0x4,0x28,0x32,0x37,0x29,
0x4,0x28,0x32,0x38,0x29,
0x4,0x28,0x32,0x39,0x29,
0x4,0x28,0x33,0x30,0x29,
0x2,0x2020,0x2020,
0x2,0x2021,0x2021,
0x3,0x2020,0x2020,0x2020,
0x2,0x25a0,0x20df,
0x2,0x25c7,0x20df,
0x2,0x25a1,0x20df,
0x2,0x25c7,0x20de,
0x2,0x25a1,0x20de,
0x2,0x25c6,0x20de,
0x2,0x25b3,0x20dd,
0x2,0x25b2,0x20dd,
0x4,0x28,0x32,0x31,0x29,
0x4,0x28,0x32,0x32,0x29,
0x4,0x28,0x32,0x33,0x29,
0x4,0x28,0x32,0x34,0x29,
0x4,0x28,0x32,0x35,0x29,
0x4,0x28,0x32,0x36,0x29,
0x2,0xf7,0x20dd,
0x2,0x22a5,0x338,
0x2,0x21,0x3f,
0x2,0x3f,0x3f,
0x4,0x28,0x32,0x31,0x29,
0x4,0x28,0x32,0x32,0x29,
0x4,0x28,0x32,0x33,0x29,
0x4,0x28,0x32,0x34,0x29,
0x4,0x28,0x32,0x35,0x29,
0x4,0x28,0x32,0x36,0x29,
0x4,0x28,0x32,0x37,0x29,
0x4,0x28,0x32,0x38,0x29,
0x4,0x28,0x32,0x39,0x29,
0x4,0x28,0x33,0x30,0x29,
0x2,0x41,0x2e,
0x2,0x42,0x2e,
0x2,0x43,0x2e,
0x2,0x44,0x2e,
0x2,0x45,0x2e,
0x2,0x46,0x2e,
0x2,0x47,0x2e,
0x2,0x48,0x2e,
0x2,0x49,0x2e,
0x2,0x4a,0x2e,
0x2,0x4b,0x2e,
0x2,0x4c,0x2e,
0x2,0x4d,0x2e,
0x2,0x4e,0x2e,
0x2,0x4f,0x2e,
0x2,0x50,0x2e,
0x2,0x51,0x2e,
0x2,0x52,0x2e,
0x2,0x53,0x2e,
0x2,0x54,0x2e,
0x2,0x55,0x2e,
0x2,0x56,0x2e,
0x2,0x57,0x2e,
0x2,0x58,0x2e,
0x2,0x59,0x2e,
0x2,0x5a,0x2e,
0x2,0x61,0x2e,
0x2,0x62,0x2e,
0x2,0x63,0x2e,
0x2,0x64,0x2e,
0x2,0x65,0x2e,
0x2,0x66,0x2e,
0x2,0x67,0x2e,
0x2,0x68,0x2e,
0x2,0x69,0x2e,
0x2,0x6a,0x2e,
0x2,0x6b,0x2e,
0x2,0x6c,0x2e,
0x2,0x6d,0x2e,
0x2,0x6e,0x2e,
0x2,0x6f,0x2e,
0x2,0x70,0x2e,
0x2,0x71,0x2e,
0x2,0x72,0x2e,
0x2,0x73,0x2e,
0x2,0x74,0x2e,
0x2,0x75,0x2e,
0x2,0x76,0x2e,
0x2,0x77,0x2e,
0x2,0x78,0x2e,
0x2,0x79,0x2e,
0x2,0x7a,0x2e,
0x2,0xc6b4,0x20de,
0x2,0xb2f5,0x20de,
0x2,0xc8fc,0x20de,
0x2,0xba85,0x20de,
0x2,0xb300,0x20de,
0x2,0xd615,0x20de,
0x2,0xbd80,0x20de,
0x2,0xc804,0x20de,
0x2,0xc811,0x20de,
0x2,0xc218,0x20de,
0x2,0xb3d9,0x20de,
0x2,0xbe44,0x20de,
0x2,0xbc18,0x20de,
0x2,0xc790,0x20de,
0x2,0xd0c0,0x20de,
0x2,0xac10,0x20de,
0x2,0xc57d,0x20de,
0x2,0xc778,0x20de,
0x2,0xb73b,0x20de,
0x2,0x5370,0x20de,
0x2,0x8a3b,0x20de,
0x2,0xc608,0x20de,
0x2,0x611f,0x20de,
0x2,0x51a0,0x20de,
0x2,0x7b54,0x20de,
0x2,0x4ee3,0x20de,
0x2,0x982d,0x20de,
0x2,0x52d5,0x20de,
0x2,0x540d,0x20de,
0x2,0x76ee,0x20de,
0x2,0x53cd,0x20de,
0x2,0x88dc,0x20de,
0x2,0x672c,0x20de,
0x2,0x526f,0x20de,
0x2,0x5e8f,0x20de,
0x2,0x9023,0x20de,
0x2,0x5f71,0x20de,
0x2,0x4f8b,0x20de,
0x2,0x6e90,0x20de,
0x2,0x5b50,0x20de,
0x2,0x524d,0x20de,
0x2,0x7bc0,0x20de,
0x2,0x63a5,0x20de,
0x2,0x52a9,0x20de,
0x2,0x6307,0x20de,
0x2,0x4ed6,0x20de,
0x2,0x6d3e,0x20de,
0x2,0x5f62,0x20de,
0x2,0xc870,0x20de,
0x2,0xbb38,0x20de,
0x2,0xb2f5,0x20de,
0x2,0xc8fc,0x20de,
0x2,0xb73b,0x20de,
0x2,0x8a3b,0x20de,
0x2,0xad50,0x20de,
0x2,0xc5ed,0x20de,
0x2,0xc74c,0x20de,
0x2,0xc815,0x20de,
0x2,0xd574,0x20de,
0x2,0xc608,0x20de,
0x2,0xc874,0x20dd,
0x2,0xb77c,0x20dd,
0x2,0xb9c8,0x20dd,
0x2,0xbc14,0x20dd,
0x2,0xc0ac,0x20dd,
0x2,0xc544,0x20dd,
0x2,0xc790,0x20dd,
0x2,0xcc28,0x20dd,
0x2,0xce74,0x20dd,
0x2,0xd0c0,0x20dd,
0x2,0xd30c,0x20dd,
0x2,0xb192,0x20dd,
0x2,0xb0ae,0x20dd,
0x2,0xba85,0x20dd,
0x2,0xb300,0x20dd,
0x2,0xd615,0x20dd,
0x2,0xbd80,0x20dd,
0x2,0xc804,0x20dd,
0x2,0xc811,0x20dd,
0x2,0xc218,0x20dd,
0x2,0xb3d9,0x20dd,
0x2,0xbe44,0x20dd,
0x2,0xac8c,0x20dd,
0x2,0xbc18,0x20dd,
0x2,0xc18d,0x20dd,
0x2,0xc778,0x20dd,
0x2,0xbcf8,0x20dd,
0x2,0xc57d,0x20dd,
0x2,0xc219,0x20dd,
0x2,0xc720,0x20dd,
0x2,0xad00,0x20dd,
0x2,0x51a0,0x20dd,
0x4,0x28,0x32,0x31,0x29,
0x4,0x28,0x32,0x32,0x29,
0x4,0x28,0x32,0x33,0x29,
0x4,0x28,0x32,0x34,0x29,
0x4,0x28,0x32,0x35,0x29,
0x4,0x28,0x32,0x36,0x29,
0x2,0xc870,0x20dd,
0x2,0xad6d,0x20dd,
0x2,0xac10,0x20dd,
0x2,0x5370,0x20dd,
0x2,0x8863,0x20dd,
0x2,0x672b,0x20dd,
0x2,0xac70,0x20dd,
0x2,0xb2f5,0x20dd,
0x2,0xbcc0,0x20dd,
0x2,0xc0c1,0x20dd,
0x2,0xc13c,0x20dd,
0x2,0xc2e0,0x20dd,
0x2,0xc5ec,0x20dd,
0x2,0xc608,0x20dd,
0x2,0xc6d0,0x20dd,
0x2,0xc791,0x20dd,
0x2,0xc900,0x20dd,
0x2,0xd0b9,0x20dd,
0x2,0xc678,0x20dd,
0x2,0xd65c,0x20dd,
0x2,0xac04,0x20dd,
0x2,0xac19,0x20dd,
0x2,0xc2e4,0x20dd,
0x2,0x611f,0x20dd,
0x2,0x6163,0x20dd,
0x2,0x4ee3,0x20dd,
0x2,0x52d5,0x20dd,
0x2,0x53cd,0x20dd,
0x2,0x526f,0x20dd,
0x2,0x81ea,0x20dd,
0x2,0x524d,0x20dd,
0x2,0x96fb,0x20dd,
0x2,0x63a5,0x20dd,
0x2,0x52a9,0x20dd,
0x2,0x6ce8,0x20dd,
0x2,0x53c3,0x20dd,
0x2,0x672c,0x20dd,
0x2,0x65b0,0x20dd,
0x2,0x73fe,0x20dd,
0x2,0x5f62,0x20dd,
0x2,0x9593,0x20dd,
0x2,0x570b,0x20dd,
0x2,0x4ed6,0x20dd,
0x2,0xbe60,0x20dd,
0x2,0xc2dc,0x20dd,
0x2,0xc785,0x20dd,
0x2,0xc73c,0x20dd,
0x2,0xc74c,0x20dd,
0x2,0xc9c1,0x20dd,
0x2,0xd45c,0x20dd,
0x2,0xac00,0x20dd,
0x2,0xb098,0x20dd,
0x2,0xb2e4,0x20dd,
0x2,0xd558,0x20dd,
0x2,0xb9c8,0x20dd,
0x2,0xbc14,0x20dd,
0x2,0xc0ac,0x20dd,
0x2,0xc544,0x20dd,
0x2,0xc790,0x20dd,
0x2,0xcc28,0x20dd,
0x2,0xce74,0x20dd,
0x2,0xd0c0,0x20dd,
0x2,0xd30c,0x20dd,
0x2,0xd558,0x20dd,
0x2,0xbe44,0x20dd,
0x2,0xb2f5,0x20dd,
0x2,0xbe60,0x20dd,
0x2,0xbcf8,0x20dd,
0x2,0xb2e8,0x20dd,
0x2,0xc13c,0x20dd,
0x2,0xc2dc,0x20dd,
0x2,0xc5ec,0x20dd,
0x2,0xc608,0x20dd,
0x2,0xc73c,0x20dd,
0x2,0xc74c,0x20dd,
0x2,0xc785,0x20dd,
0x2,0xc81c,0x20dd,
0x2,0xc874,0x20dd,
0x2,0xc900,0x20dd,
0x2,0xd45c,0x20dd,
0x2,0xd574,0x20dd,
0x2,0xb290,0x20dd,
0x2,0xb192,0x20dd,
0x2,0xb0ae,0x20dd,
0x2,0xbc18,0x20dd,
0x2,0xac00,0x20dd,
0x2,0xb098,0x20dd,
0x2,0xb2e4,0x20dd,
0x2,0xb77c,0x20dd,
0x2,0xc678,0x20dd,
0x4,0x28,0x32,0x37,0x29,
0x4,0x28,0x32,0x38,0x29,
0x4,0x28,0x32,0x39,0x29,
0x4,0x28,0x33,0x30,0x29,
0x2,0xb2e8,0x20dd,
0x2,0xcc38,0x20dd,
0x2,0xc18c,0x20dd,
0x2,0xc911,0x20dd,
0x2,0xc77c,0x20dd,
0x2,0xc774,0x20dd,
0x2,0xd734,0x20dd,
0x2,0x31,0x20de,
0x2,0x32,0x20de,
0x2,0x33,0x20de,
0x2,0x34,0x20de,
0x2,0x35,0x20de,
0x2,0x36,0x20de,
0x2,0x37,0x20de,
0x2,0x38,0x20de,
0x2,0x39,0x20de,
0x4,0x5b,0x31,0x30,0x5d,
0x4,0x5b,0x31,0x31,0x5d,
0x4,0x5b,0x31,0x32,0x5d,
0x4,0x5b,0x31,0x33,0x5d,
0x4,0x5b,0x31,0x34,0x5d,
0x4,0x5b,0x31,0x35,0x5d,
0x4,0x5b,0x31,0x36,0x5d,
0x4,0x5b,0x31,0x37,0x5d,
0x4,0x5b,0x31,0x38,0x5d,
0x4,0x5b,0x31,0x39,0x5d,
0x4,0x5b,0x32,0x30,0x5d,
0x2,0x4e00,0x20de,
0x2,0x4e8c,0x20de,
0x2,0x4e09,0x20de,
0x2,0x56db,0x20de,
0x2,0x4e94,0x20de,
0x2,0x516d,0x20de,
0x2,0x4e03,0x20de,
0x2,0x516b,0x20de,
0x2,0x4e5d,0x20de,
0x2,0x5341,0x20de,
0x4,0x5b,0x5341,0x4e00,0x5d,
0x4,0x5b,0x5341,0x4e8c,0x5d,
0x4,0x5b,0x5341,0x4e09,0x5d,
0x4,0x5b,0x5341,0x56db,0x5d,
0x4,0x5b,0x5341,0x4e94,0x5d,
0x4,0x5b,0x5341,0x516d,0x5d,
0x4,0x5b,0x5341,0x4e03,0x5d,
0x4,0x5b,0x5341,0x516b,0x5d,
0x4,0x5b,0x5341,0x4e5d,0x5d,
0x4,0x5b,0x4e8c,0x5341,0x5d,
0x2,0x4e00,0x20de,
0x2,0x4e8c,0x20de,
0x2,0x4e09,0x20de,
0x2,0x56db,0x20de,
0x2,0x4e94,0x20de,
0x2,0x516d,0x20de,
0x2,0x4e03,0x20de,
0x2,0x516b,0x20de,
0x2,0x4e5d,0x20de,
0x2,0x5341,0x20de,
0x4,0x5b,0x5341,0x4e00,0x5d,
0x4,0x5b,0x5341,0x4e8c,0x5d,
0x4,0x5b,0x5341,0x4e09,0x5d,
0x4,0x5b,0x5341,0x56db,0x5d,
0x4,0x5b,0x5341,0x4e94,0x5d,
0x4,0x5b,0x5341,0x516d,0x5d,
0x4,0x5b,0x5341,0x4e03,0x5d,
0x4,0x5b,0x5341,0x516b,0x5d,
0x4,0x5b,0x5341,0x4e5d,0x5d,
0x4,0x5b,0x4e8c,0x5341,0x5d,
0x2,0x65e5,0x20de,
0x2,0x6708,0x20de,
0x2,0x706b,0x20de,
0x2,0x6c34,0x20de,
0x2,0x6728,0x20de,
0x2,0x91d1,0x20de,
0x2,0x571f,0x20de,
0x2,0x65e5,0x20de,
0x2,0x6708,0x20de,
0x2,0x706b,0x20de,
0x2,0x6c34,0x20de,
0x2,0x6728,0x20de,
0x2,0x91d1,0x20de,
0x2,0x571f,0x20de,
};

static pdf_cmap cmap_Adobe_Korea1_UCS2 = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "Adobe-Korea1-UCS2",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 1, {
		{ 2, 0x0000, 0xffff },
	},
	8353, 8353, (pdf_range*)cmap_Adobe_Korea1_UCS2_ranges,
	0, 0, NULL, /* xranges */
	537, 537, (pdf_mrange*)cmap_Adobe_Korea1_UCS2_mranges,
	1848, 1848, (int*)cmap_Adobe_Korea1_UCS2_table,
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/B5pc-H.h

/* This is an automatically generated file. Do not edit. */

/* B5pc-H */

static const pdf_range cmap_B5pc_H_ranges[] = {
{0x20,0x7e,0x1},
{0x80,0x80,0x3d},
{0xfd,0xff,0x60},
{0xa140,0xa158,0x63},
{0xa159,0xa15c,0x35af},
{0xa15d,0xa17e,0x80},
{0xa1a1,0xa1f5,0xa2},
{0xa1f6,0xa1f6,0xf8},
{0xa1f7,0xa1f7,0xf7},
{0xa1f8,0xa1fe,0xf9},
{0xa240,0xa27e,0x100},
{0xa2a1,0xa2fe,0x13f},
{0xa340,0xa37e,0x19d},
{0xa3a1,0xa3bb,0x1dc},
{0xa3bd,0xa3bf,0x1f7},
{0xa3c0,0xa3e0,0x232},
{0xa440,0xa47e,0x253},
{0xa4a1,0xa4fe,0x292},
{0xa540,0xa57e,0x2f0},
{0xa5a1,0xa5fe,0x32f},
{0xa640,0xa67e,0x38d},
{0xa6a1,0xa6fe,0x3cc},
{0xa740,0xa77e,0x42a},
{0xa7a1,0xa7fe,0x469},
{0xa840,0xa87e,0x4c7},
{0xa8a1,0xa8fe,0x506},
{0xa940,0xa97e,0x564},
{0xa9a1,0xa9fe,0x5a3},
{0xaa40,0xaa7e,0x601},
{0xaaa1,0xaafe,0x640},
{0xab40,0xab7e,0x69e},
{0xaba1,0xabfe,0x6dd},
{0xac40,0xac7e,0x73b},
{0xaca1,0xacfd,0x77a},
{0xacfe,0xacfe,0x97f},
{0xad40,0xad7e,0x7d7},
{0xada1,0xadfe,0x816},
{0xae40,0xae7e,0x874},
{0xaea1,0xaefe,0x8b3},
{0xaf40,0xaf7e,0x911},
{0xafa1,0xafcf,0x950},
{0xafd0,0xaffe,0x980},
{0xb040,0xb07e,0x9af},
{0xb0a1,0xb0fe,0x9ee},
{0xb140,0xb17e,0xa4c},
{0xb1a1,0xb1fe,0xa8b},
{0xb240,0xb27e,0xae9},
{0xb2a1,0xb2fe,0xb28},
{0xb340,0xb37e,0xb86},
{0xb3a1,0xb3fe,0xbc5},
{0xb440,0xb47e,0xc23},
{0xb4a1,0xb4fe,0xc62},
{0xb540,0xb57e,0xcc0},
{0xb5a1,0xb5fe,0xcff},
{0xb640,0xb67e,0xd5d},
{0xb6a1,0xb6fe,0xd9c},
{0xb740,0xb77e,0xdfa},
{0xb7a1,0xb7fe,0xe39},
{0xb840,0xb87e,0xe97},
{0xb8a1,0xb8fe,0xed6},
{0xb940,0xb97e,0xf34},
{0xb9a1,0xb9fe,0xf73},
{0xba40,0xba7e,0xfd1},
{0xbaa1,0xbafe,0x1010},
{0xbb40,0xbb7e,0x106e},
{0xbba1,0xbbc7,0x10ad},
{0xbbc8,0xbbfe,0x10d5},
{0xbc40,0xbc7e,0x110c},
{0xbca1,0xbcfe,0x114b},
{0xbd40,0xbd7e,0x11a9},
{0xbda1,0xbdfe,0x11e8},
{0xbe40,0xbe51,0x1246},
{0xbe52,0xbe52,0x10d4},
{0xbe53,0xbe7e,0x1258},
{0xbea1,0xbefe,0x1284},
{0xbf40,0xbf7e,0x12e2},
{0xbfa1,0xbffe,0x1321},
{0xc040,0xc07e,0x137f},
{0xc0a1,0xc0fe,0x13be},
{0xc140,0xc17e,0x141c},
{0xc1a1,0xc1aa,0x145b},
{0xc1ab,0xc1fe,0x1466},
{0xc240,0xc27e,0x14ba},
{0xc2a1,0xc2ca,0x14f9},
{0xc2cb,0xc2cb,0x1465},
{0xc2cc,0xc2fe,0x1523},
{0xc340,0xc360,0x1556},
{0xc361,0xc37e,0x1578},
{0xc3a1,0xc3b8,0x1596},
{0xc3b9,0xc3b9,0x15af},
{0xc3ba,0xc3ba,0x15ae},
{0xc3bb,0xc3fe,0x15b0},
{0xc440,0xc455,0x15f4},
{0xc456,0xc456,0x1577},
{0xc457,0xc47e,0x160a},
{0xc4a1,0xc4fe,0x1632},
{0xc540,0xc57e,0x1690},
{0xc5a1,0xc5fe,0x16cf},
{0xc640,0xc67e,0x172d},
{0xc940,0xc949,0x176c},
{0xc94a,0xc94a,0x274},
{0xc94b,0xc96b,0x1776},
{0xc96c,0xc97e,0x1798},
{0xc9a1,0xc9bd,0x17ab},
{0xc9be,0xc9be,0x1797},
{0xc9bf,0xc9ec,0x17c8},
{0xc9ed,0xc9fe,0x17f7},
{0xca40,0xca7e,0x1809},
{0xcaa1,0xcaf6,0x1848},
{0xcaf7,0xcaf7,0x17f6},
{0xcaf8,0xcafe,0x189e},
{0xcb40,0xcb7e,0x18a5},
{0xcba1,0xcbfe,0x18e4},
{0xcc40,0xcc7e,0x1942},
{0xcca1,0xccfe,0x1981},
{0xcd40,0xcd7e,0x19df},
{0xcda1,0xcdfe,0x1a1e},
{0xce40,0xce7e,0x1a7c},
{0xcea1,0xcefe,0x1abb},
{0xcf40,0xcf7e,0x1b19},
{0xcfa1,0xcffe,0x1b58},
{0xd040,0xd07e,0x1bb6},
{0xd0a1,0xd0fe,0x1bf5},
{0xd140,0xd17e,0x1c53},
{0xd1a1,0xd1fe,0x1c92},
{0xd240,0xd27e,0x1cf0},
{0xd2a1,0xd2fe,0x1d2f},
{0xd340,0xd37e,0x1d8d},
{0xd3a1,0xd3fe,0x1dcc},
{0xd440,0xd47e,0x1e2a},
{0xd4a1,0xd4fe,0x1e69},
{0xd540,0xd57e,0x1ec7},
{0xd5a1,0xd5fe,0x1f06},
{0xd640,0xd67e,0x1f64},
{0xd6a1,0xd6cb,0x1fa3},
{0xd6cc,0xd6cc,0x2254},
{0xd6cd,0xd6fe,0x1fcf},
{0xd740,0xd779,0x2001},
{0xd77a,0xd77a,0x22b9},
{0xd77b,0xd77e,0x203b},
{0xd7a1,0xd7fe,0x203f},
{0xd840,0xd87e,0x209d},
{0xd8a1,0xd8fe,0x20dc},
{0xd940,0xd97e,0x213a},
{0xd9a1,0xd9fe,0x2179},
{0xda40,0xda7e,0x21d7},
{0xdaa1,0xdade,0x2216},
{0xdadf,0xdadf,0x1fce},
{0xdae0,0xdafe,0x2255},
{0xdb40,0xdb7e,0x2274},
{0xdba1,0xdba6,0x22b3},
{0xdba7,0xdbfe,0x22ba},
{0xdc40,0xdc7e,0x2312},
{0xdca1,0xdcfe,0x2351},
{0xdd40,0xdd7e,0x23af},
{0xdda1,0xddfb,0x23ee},
{0xddfc,0xddfc,0x2381},
{0xddfd,0xddfe,0x2449},
{0xde40,0xde7e,0x244b},
{0xdea1,0xdefe,0x248a},
{0xdf40,0xdf7e,0x24e8},
{0xdfa1,0xdffe,0x2527},
{0xe040,0xe07e,0x2585},
{0xe0a1,0xe0fe,0x25c4},
{0xe140,0xe17e,0x2622},
{0xe1a1,0xe1fe,0x2661},
{0xe240,0xe27e,0x26bf},
{0xe2a1,0xe2fe,0x26fe},
{0xe340,0xe37e,0x275c},
{0xe3a1,0xe3fe,0x279b},
{0xe440,0xe47e,0x27f9},
{0xe4a1,0xe4fe,0x2838},
{0xe540,0xe57e,0x2896},
{0xe5a1,0xe5fe,0x28d5},
{0xe640,0xe67e,0x2933},
{0xe6a1,0xe6fe,0x2972},
{0xe740,0xe77e,0x29d0},
{0xe7a1,0xe7fe,0x2a0f},
{0xe840,0xe87e,0x2a6d},
{0xe8a1,0xe8a2,0x2aac},
{0xe8a3,0xe8fe,0x2aaf},
{0xe940,0xe975,0x2b0b},
{0xe976,0xe97e,0x2b42},
{0xe9a1,0xe9fe,0x2b4b},
{0xea40,0xea7e,0x2ba9},
{0xeaa1,0xeafe,0x2be8},
{0xeb40,0xeb5a,0x2c46},
{0xeb5b,0xeb7e,0x2c62},
{0xeba1,0xebf0,0x2c86},
{0xebf1,0xebf1,0x2aae},
{0xebf2,0xebfe,0x2cd6},
{0xec40,0xec7e,0x2ce3},
{0xeca1,0xecdd,0x2d22},
{0xecde,0xecde,0x2b41},
{0xecdf,0xecfe,0x2d5f},
{0xed40,0xed7e,0x2d7f},
{0xeda1,0xeda9,0x2dbe},
{0xedaa,0xedfe,0x2dc8},
{0xee40,0xee7e,0x2e1d},
{0xeea1,0xeeea,0x2e5c},
{0xeeeb,0xeeeb,0x3014},
{0xeeec,0xeefe,0x2ea6},
{0xef40,0xef7e,0x2eb9},
{0xefa1,0xeffe,0x2ef8},
{0xf040,0xf055,0x2f56},
{0xf056,0xf056,0x2dc7},
{0xf057,0xf07e,0x2f6c},
{0xf0a1,0xf0ca,0x2f94},
{0xf0cb,0xf0cb,0x2c61},
{0xf0cc,0xf0fe,0x2fbe},
{0xf140,0xf162,0x2ff1},
{0xf163,0xf16a,0x3015},
{0xf16b,0xf16b,0x3160},
{0xf16c,0xf17e,0x301d},
{0xf1a1,0xf1fe,0x3030},
{0xf240,0xf267,0x308e},
{0xf268,0xf268,0x31ef},
{0xf269,0xf27e,0x30b6},
{0xf2a1,0xf2c2,0x30cc},
{0xf2c3,0xf2fe,0x30ef},
{0xf340,0xf374,0x312b},
{0xf375,0xf37e,0x3161},
{0xf3a1,0xf3fe,0x316b},
{0xf440,0xf465,0x31c9},
{0xf466,0xf47e,0x31f0},
{0xf4a1,0xf4b4,0x3209},
{0xf4b5,0xf4b5,0x30ee},
{0xf4b6,0xf4fc,0x321d},
{0xf4fd,0xf4fe,0x3265},
{0xf540,0xf57e,0x3267},
{0xf5a1,0xf5fe,0x32a6},
{0xf640,0xf662,0x3304},
{0xf663,0xf663,0x3264},
{0xf664,0xf67e,0x3327},
{0xf6a1,0xf6fe,0x3342},
{0xf740,0xf77e,0x33a0},
{0xf7a1,0xf7fe,0x33df},
{0xf840,0xf87e,0x343d},
{0xf8a1,0xf8fe,0x347c},
{0xf940,0xf976,0x34da},
{0xf977,0xf97e,0x3512},
{0xf9a1,0xf9c3,0x351a},
{0xf9c4,0xf9c4,0x3511},
{0xf9c5,0xf9c5,0x353d},
{0xf9c6,0xf9c6,0x3549},
{0xf9c7,0xf9d1,0x353e},
{0xf9d2,0xf9d5,0x354a},
};

static pdf_cmap cmap_B5pc_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "B5pc-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 3, {
		{ 1, 0x00, 0x80 },
		{ 2, 0xa140, 0xfcfe },
		{ 1, 0xfd, 0xff },
	},
	247, 247, (pdf_range*)cmap_B5pc_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/B5pc-V.h

/* This is an automatically generated file. Do not edit. */

/* B5pc-V */

static const pdf_range cmap_B5pc_V_ranges[] = {
{0xa14b,0xa14b,0x354e},
{0xa15a,0xa15a,0x35af},
{0xa15c,0xa15c,0x35b1},
{0xa15d,0xa15e,0x82},
{0xa161,0xa162,0x86},
{0xa165,0xa166,0x8a},
{0xa169,0xa16a,0x8e},
{0xa16d,0xa16e,0x92},
{0xa171,0xa172,0x96},
{0xa175,0xa176,0x9a},
{0xa179,0xa17a,0x9e},
{0xa1e3,0xa1e3,0x354f},
};

static pdf_cmap cmap_B5pc_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "B5pc-V",
	/* usecmap */ "B5pc-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	12, 12, (pdf_range*)cmap_B5pc_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/CNS-EUC-H.h

/* This is an automatically generated file. Do not edit. */

/* CNS-EUC-H */

static const pdf_range cmap_CNS_EUC_H_ranges[] = {
{0x20,0x7e,0x3550},
{0xa1a1,0xa1fe,0x63},
{0xa2a1,0xa2fe,0xc1},
{0xa3a1,0xa3ce,0x11f},
{0xa4a1,0xa4fe,0x14d},
{0xa5a1,0xa5ec,0x1ab},
{0xa5ee,0xa5f0,0x1f7},
{0xa6a1,0xa6be,0x1fa},
{0xa7a1,0xa7a1,0x253},
{0xa7a2,0xa7a4,0x218},
{0xa7a5,0xa7a5,0x254},
{0xa7a6,0xa7a6,0x21b},
{0xa7a7,0xa7a7,0x25a},
{0xa7a8,0xa7a8,0x21c},
{0xa7a9,0xa7ac,0x25b},
{0xa7ad,0xa7af,0x21d},
{0xa7b0,0xa7b0,0x25f},
{0xa7b1,0xa7b1,0x176e},
{0xa7b2,0xa7b2,0x260},
{0xa7b3,0xa7b3,0x262},
{0xa7b4,0xa7b4,0x220},
{0xa7b5,0xa7b5,0x263},
{0xa7b6,0xa7b6,0x176f},
{0xa7b7,0xa7b7,0x221},
{0xa7b8,0xa7b9,0x264},
{0xa7ba,0xa7ba,0x222},
{0xa7bb,0xa7bb,0x1770},
{0xa7bc,0xa7bc,0x223},
{0xa7bd,0xa7bd,0x266},
{0xa7be,0xa7be,0x279},
{0xa7bf,0xa7bf,0x1775},
{0xa7c0,0xa7c1,0x27a},
{0xa7c2,0xa7c2,0x224},
{0xa7c3,0xa7c6,0x27c},
{0xa7c7,0xa7c7,0x225},
{0xa7c8,0xa7cb,0x282},
{0xa7cc,0xa7cc,0x1776},
{0xa7cd,0xa7cd,0x286},
{0xa7ce,0xa7ce,0x226},
{0xa7cf,0xa7d0,0x288},
{0xa7d1,0xa7d2,0x28c},
{0xa7d3,0xa7d5,0x227},
{0xa7d6,0xa7d8,0x28e},
{0xa7d9,0xa7da,0x22a},
{0xa7db,0xa7db,0x1777},
{0xa7dc,0xa7df,0x2d0},
{0xa7e0,0xa7e0,0x2d5},
{0xa7e1,0xa7e1,0x22c},
{0xa7e2,0xa7e5,0x2d6},
{0xa7e6,0xa7e6,0x22d},
{0xa7e7,0xa7ed,0x2da},
{0xa7ee,0xa7ee,0x178a},
{0xa7ef,0xa7f2,0x2e1},
{0xa7f3,0xa7f3,0x178c},
{0xa7f4,0xa7f8,0x2e5},
{0xa7f9,0xa7f9,0x178d},
{0xa7fa,0xa7fd,0x2ea},
{0xa7fe,0xa7fe,0x356},
{0xa8a1,0xa8a6,0x357},
{0xa8a7,0xa8a7,0x35e},
{0xa8a8,0xa8a8,0x362},
{0xa8a9,0xa8aa,0x22e},
{0xa8ab,0xa8b2,0x363},
{0xa8b3,0xa8b3,0x17b2},
{0xa8b4,0xa8b6,0x36b},
{0xa8b7,0xa8ba,0x3f6},
{0xa8bb,0xa8bb,0x1812},
{0xa8bc,0xa8be,0x3fa},
{0xa8bf,0xa8c3,0x3fe},
{0xa8c4,0xa8cc,0x405},
{0xa8cd,0xa8cd,0x1813},
{0xa8ce,0xa8ce,0x1818},
{0xa8cf,0xa8d2,0x40f},
{0xa8d3,0xa8d3,0x1819},
{0xa8d4,0xa8d9,0x508},
{0xa8da,0xa8da,0x18e7},
{0xa8db,0xa8e2,0x50e},
{0xa8e3,0xa8e3,0x230},
{0xa8e4,0xa8e4,0x51b},
{0xa8e5,0xa8e7,0x520},
{0xa8e8,0xa8eb,0x696},
{0xa8ec,0xa8ec,0x231},
{0xa8ed,0xa8f0,0x69f},
{0xa8f1,0xa8fb,0x826},
{0xa8fc,0xa8fe,0x9f5},
{0xa9a1,0xa9a1,0x1e33},
{0xa9a2,0xa9a2,0x9f8},
{0xa9a3,0xa9a3,0x1e34},
{0xa9a4,0xa9a5,0x9f9},
{0xa9a6,0xa9ab,0xbe1},
{0xa9ac,0xa9ae,0xdbb},
{0xa9af,0xa9af,0x2360},
{0xa9b0,0xa9b0,0x2612},
{0xa9b1,0xa9b3,0xf7b},
{0xa9b4,0xa9b5,0x1100},
{0xa9b6,0xa9b6,0x1289},
{0xa9b7,0xa9b8,0x13b2},
{0xa9b9,0xa9b9,0x2f0d},
{0xc2a1,0xc2c1,0x232},
{0xc4a1,0xc4fe,0x253},
{0xc5a1,0xc5fe,0x2b1},
{0xc6a1,0xc6fe,0x30f},
{0xc7a1,0xc7fe,0x36d},
{0xc8a1,0xc8fe,0x3cb},
{0xc9a1,0xc9fe,0x429},
{0xcaa1,0xcafe,0x487},
{0xcba1,0xcbfe,0x4e5},
{0xcca1,0xccfe,0x543},
{0xcda1,0xcdfe,0x5a1},
{0xcea1,0xcefe,0x5ff},
{0xcfa1,0xcffe,0x65d},
{0xd0a1,0xd0fe,0x6bb},
{0xd1a1,0xd1fe,0x719},
{0xd2a1,0xd2fe,0x777},
{0xd3a1,0xd3fe,0x7d5},
{0xd4a1,0xd4fe,0x833},
{0xd5a1,0xd5fe,0x891},
{0xd6a1,0xd6fe,0x8ef},
{0xd7a1,0xd7fe,0x94d},
{0xd8a1,0xd8fe,0x9ab},
{0xd9a1,0xd9fe,0xa09},
{0xdaa1,0xdafe,0xa67},
{0xdba1,0xdbfe,0xac5},
{0xdca1,0xdcfe,0xb23},
{0xdda1,0xddfe,0xb81},
{0xdea1,0xdefe,0xbdf},
{0xdfa1,0xdffe,0xc3d},
{0xe0a1,0xe0fe,0xc9b},
{0xe1a1,0xe1fe,0xcf9},
{0xe2a1,0xe2fe,0xd57},
{0xe3a1,0xe3fe,0xdb5},
{0xe4a1,0xe4fe,0xe13},
{0xe5a1,0xe5fe,0xe71},
{0xe6a1,0xe6fe,0xecf},
{0xe7a1,0xe7fe,0xf2d},
{0xe8a1,0xe8fe,0xf8b},
{0xe9a1,0xe9fe,0xfe9},
{0xeaa1,0xeafe,0x1047},
{0xeba1,0xebfe,0x10a5},
{0xeca1,0xecfe,0x1103},
{0xeda1,0xedfe,0x1161},
{0xeea1,0xeefe,0x11bf},
{0xefa1,0xeffe,0x121d},
{0xf0a1,0xf0fe,0x127b},
{0xf1a1,0xf1fe,0x12d9},
{0xf2a1,0xf2fe,0x1337},
{0xf3a1,0xf3fe,0x1395},
{0xf4a1,0xf4fe,0x13f3},
{0xf5a1,0xf5fe,0x1451},
{0xf6a1,0xf6fe,0x14af},
{0xf7a1,0xf7fe,0x150d},
{0xf8a1,0xf8fe,0x156b},
{0xf9a1,0xf9fe,0x15c9},
{0xfaa1,0xfafe,0x1627},
{0xfba1,0xfbfe,0x1685},
{0xfca1,0xfcfe,0x16e3},
{0xfda1,0xfdcb,0x1741},
};

static const pdf_xrange cmap_CNS_EUC_H_xranges[] = {
{0x8ea1a1a1,0x8ea1a1fe,0x63},
{0x8ea1a2a1,0x8ea1a2fe,0xc1},
{0x8ea1a3a1,0x8ea1a3ce,0x11f},
{0x8ea1a4a1,0x8ea1a4fe,0x14d},
{0x8ea1a5a1,0x8ea1a5ec,0x1ab},
{0x8ea1a5ee,0x8ea1a5f0,0x1f7},
{0x8ea1a6a1,0x8ea1a6be,0x1fa},
{0x8ea1a7a1,0x8ea1a7a1,0x253},
{0x8ea1a7a2,0x8ea1a7a4,0x218},
{0x8ea1a7a5,0x8ea1a7a5,0x254},
{0x8ea1a7a6,0x8ea1a7a6,0x21b},
{0x8ea1a7a7,0x8ea1a7a7,0x25a},
{0x8ea1a7a8,0x8ea1a7a8,0x21c},
{0x8ea1a7a9,0x8ea1a7ac,0x25b},
{0x8ea1a7ad,0x8ea1a7af,0x21d},
{0x8ea1a7b0,0x8ea1a7b0,0x25f},
{0x8ea1a7b1,0x8ea1a7b1,0x176e},
{0x8ea1a7b2,0x8ea1a7b2,0x260},
{0x8ea1a7b3,0x8ea1a7b3,0x262},
{0x8ea1a7b4,0x8ea1a7b4,0x220},
{0x8ea1a7b5,0x8ea1a7b5,0x263},
{0x8ea1a7b6,0x8ea1a7b6,0x176f},
{0x8ea1a7b7,0x8ea1a7b7,0x221},
{0x8ea1a7b8,0x8ea1a7b9,0x264},
{0x8ea1a7ba,0x8ea1a7ba,0x222},
{0x8ea1a7bb,0x8ea1a7bb,0x1770},
{0x8ea1a7bc,0x8ea1a7bc,0x223},
{0x8ea1a7bd,0x8ea1a7bd,0x266},
{0x8ea1a7be,0x8ea1a7be,0x279},
{0x8ea1a7bf,0x8ea1a7bf,0x1775},
{0x8ea1a7c0,0x8ea1a7c1,0x27a},
{0x8ea1a7c2,0x8ea1a7c2,0x224},
{0x8ea1a7c3,0x8ea1a7c6,0x27c},
{0x8ea1a7c7,0x8ea1a7c7,0x225},
{0x8ea1a7c8,0x8ea1a7cb,0x282},
{0x8ea1a7cc,0x8ea1a7cc,0x1776},
{0x8ea1a7cd,0x8ea1a7cd,0x286},
{0x8ea1a7ce,0x8ea1a7ce,0x226},
{0x8ea1a7cf,0x8ea1a7d0,0x288},
{0x8ea1a7d1,0x8ea1a7d2,0x28c},
{0x8ea1a7d3,0x8ea1a7d5,0x227},
{0x8ea1a7d6,0x8ea1a7d8,0x28e},
{0x8ea1a7d9,0x8ea1a7da,0x22a},
{0x8ea1a7db,0x8ea1a7db,0x1777},
{0x8ea1a7dc,0x8ea1a7df,0x2d0},
{0x8ea1a7e0,0x8ea1a7e0,0x2d5},
{0x8ea1a7e1,0x8ea1a7e1,0x22c},
{0x8ea1a7e2,0x8ea1a7e5,0x2d6},
{0x8ea1a7e6,0x8ea1a7e6,0x22d},
{0x8ea1a7e7,0x8ea1a7ed,0x2da},
{0x8ea1a7ee,0x8ea1a7ee,0x178a},
{0x8ea1a7ef,0x8ea1a7f2,0x2e1},
{0x8ea1a7f3,0x8ea1a7f3,0x178c},
{0x8ea1a7f4,0x8ea1a7f8,0x2e5},
{0x8ea1a7f9,0x8ea1a7f9,0x178d},
{0x8ea1a7fa,0x8ea1a7fd,0x2ea},
{0x8ea1a7fe,0x8ea1a7fe,0x356},
{0x8ea1a8a1,0x8ea1a8a6,0x357},
{0x8ea1a8a7,0x8ea1a8a7,0x35e},
{0x8ea1a8a8,0x8ea1a8a8,0x362},
{0x8ea1a8a9,0x8ea1a8aa,0x22e},
{0x8ea1a8ab,0x8ea1a8b2,0x363},
{0x8ea1a8b3,0x8ea1a8b3,0x17b2},
{0x8ea1a8b4,0x8ea1a8b6,0x36b},
{0x8ea1a8b7,0x8ea1a8ba,0x3f6},
{0x8ea1a8bb,0x8ea1a8bb,0x1812},
{0x8ea1a8bc,0x8ea1a8be,0x3fa},
{0x8ea1a8bf,0x8ea1a8c3,0x3fe},
{0x8ea1a8c4,0x8ea1a8cc,0x405},
{0x8ea1a8cd,0x8ea1a8cd,0x1813},
{0x8ea1a8ce,0x8ea1a8ce,0x1818},
{0x8ea1a8cf,0x8ea1a8d2,0x40f},
{0x8ea1a8d3,0x8ea1a8d3,0x1819},
{0x8ea1a8d4,0x8ea1a8d9,0x508},
{0x8ea1a8da,0x8ea1a8da,0x18e7},
{0x8ea1a8db,0x8ea1a8e2,0x50e},
{0x8ea1a8e3,0x8ea1a8e3,0x230},
{0x8ea1a8e4,0x8ea1a8e4,0x51b},
{0x8ea1a8e5,0x8ea1a8e7,0x520},
{0x8ea1a8e8,0x8ea1a8eb,0x696},
{0x8ea1a8ec,0x8ea1a8ec,0x231},
{0x8ea1a8ed,0x8ea1a8f0,0x69f},
{0x8ea1a8f1,0x8ea1a8fb,0x826},
{0x8ea1a8fc,0x8ea1a8fe,0x9f5},
{0x8ea1a9a1,0x8ea1a9a1,0x1e33},
{0x8ea1a9a2,0x8ea1a9a2,0x9f8},
{0x8ea1a9a3,0x8ea1a9a3,0x1e34},
{0x8ea1a9a4,0x8ea1a9a5,0x9f9},
{0x8ea1a9a6,0x8ea1a9ab,0xbe1},
{0x8ea1a9ac,0x8ea1a9ae,0xdbb},
{0x8ea1a9af,0x8ea1a9af,0x2360},
{0x8ea1a9b0,0x8ea1a9b0,0x2612},
{0x8ea1a9b1,0x8ea1a9b3,0xf7b},
{0x8ea1a9b4,0x8ea1a9b5,0x1100},
{0x8ea1a9b6,0x8ea1a9b6,0x1289},
{0x8ea1a9b7,0x8ea1a9b8,0x13b2},
{0x8ea1a9b9,0x8ea1a9b9,0x2f0d},
{0x8ea1c2a1,0x8ea1c2c1,0x232},
{0x8ea1c4a1,0x8ea1c4fe,0x253},
{0x8ea1c5a1,0x8ea1c5fe,0x2b1},
{0x8ea1c6a1,0x8ea1c6fe,0x30f},
{0x8ea1c7a1,0x8ea1c7fe,0x36d},
{0x8ea1c8a1,0x8ea1c8fe,0x3cb},
{0x8ea1c9a1,0x8ea1c9fe,0x429},
{0x8ea1caa1,0x8ea1cafe,0x487},
{0x8ea1cba1,0x8ea1cbfe,0x4e5},
{0x8ea1cca1,0x8ea1ccfe,0x543},
{0x8ea1cda1,0x8ea1cdfe,0x5a1},
{0x8ea1cea1,0x8ea1cefe,0x5ff},
{0x8ea1cfa1,0x8ea1cffe,0x65d},
{0x8ea1d0a1,0x8ea1d0fe,0x6bb},
{0x8ea1d1a1,0x8ea1d1fe,0x719},
{0x8ea1d2a1,0x8ea1d2fe,0x777},
{0x8ea1d3a1,0x8ea1d3fe,0x7d5},
{0x8ea1d4a1,0x8ea1d4fe,0x833},
{0x8ea1d5a1,0x8ea1d5fe,0x891},
{0x8ea1d6a1,0x8ea1d6fe,0x8ef},
{0x8ea1d7a1,0x8ea1d7fe,0x94d},
{0x8ea1d8a1,0x8ea1d8fe,0x9ab},
{0x8ea1d9a1,0x8ea1d9fe,0xa09},
{0x8ea1daa1,0x8ea1dafe,0xa67},
{0x8ea1dba1,0x8ea1dbfe,0xac5},
{0x8ea1dca1,0x8ea1dcfe,0xb23},
{0x8ea1dda1,0x8ea1ddfe,0xb81},
{0x8ea1dea1,0x8ea1defe,0xbdf},
{0x8ea1dfa1,0x8ea1dffe,0xc3d},
{0x8ea1e0a1,0x8ea1e0fe,0xc9b},
{0x8ea1e1a1,0x8ea1e1fe,0xcf9},
{0x8ea1e2a1,0x8ea1e2fe,0xd57},
{0x8ea1e3a1,0x8ea1e3fe,0xdb5},
{0x8ea1e4a1,0x8ea1e4fe,0xe13},
{0x8ea1e5a1,0x8ea1e5fe,0xe71},
{0x8ea1e6a1,0x8ea1e6fe,0xecf},
{0x8ea1e7a1,0x8ea1e7fe,0xf2d},
{0x8ea1e8a1,0x8ea1e8fe,0xf8b},
{0x8ea1e9a1,0x8ea1e9fe,0xfe9},
{0x8ea1eaa1,0x8ea1eafe,0x1047},
{0x8ea1eba1,0x8ea1ebfe,0x10a5},
{0x8ea1eca1,0x8ea1ecfe,0x1103},
{0x8ea1eda1,0x8ea1edfe,0x1161},
{0x8ea1eea1,0x8ea1eefe,0x11bf},
{0x8ea1efa1,0x8ea1effe,0x121d},
{0x8ea1f0a1,0x8ea1f0fe,0x127b},
{0x8ea1f1a1,0x8ea1f1fe,0x12d9},
{0x8ea1f2a1,0x8ea1f2fe,0x1337},
{0x8ea1f3a1,0x8ea1f3fe,0x1395},
{0x8ea1f4a1,0x8ea1f4fe,0x13f3},
{0x8ea1f5a1,0x8ea1f5fe,0x1451},
{0x8ea1f6a1,0x8ea1f6fe,0x14af},
{0x8ea1f7a1,0x8ea1f7fe,0x150d},
{0x8ea1f8a1,0x8ea1f8fe,0x156b},
{0x8ea1f9a1,0x8ea1f9fe,0x15c9},
{0x8ea1faa1,0x8ea1fafe,0x1627},
{0x8ea1fba1,0x8ea1fbfe,0x1685},
{0x8ea1fca1,0x8ea1fcfe,0x16e3},
{0x8ea1fda1,0x8ea1fdcb,0x1741},
{0x8ea2a1a1,0x8ea2a1fe,0x176c},
{0x8ea2a2a1,0x8ea2a2fe,0x17ca},
{0x8ea2a3a1,0x8ea2a3fe,0x1828},
{0x8ea2a4a1,0x8ea2a4fe,0x1886},
{0x8ea2a5a1,0x8ea2a5fe,0x18e4},
{0x8ea2a6a1,0x8ea2a6fe,0x1942},
{0x8ea2a7a1,0x8ea2a7fe,0x19a0},
{0x8ea2a8a1,0x8ea2a8fe,0x19fe},
{0x8ea2a9a1,0x8ea2a9fe,0x1a5c},
{0x8ea2aaa1,0x8ea2aafe,0x1aba},
{0x8ea2aba1,0x8ea2abfe,0x1b18},
{0x8ea2aca1,0x8ea2acfe,0x1b76},
{0x8ea2ada1,0x8ea2adfe,0x1bd4},
{0x8ea2aea1,0x8ea2aefe,0x1c32},
{0x8ea2afa1,0x8ea2affe,0x1c90},
{0x8ea2b0a1,0x8ea2b0fe,0x1cee},
{0x8ea2b1a1,0x8ea2b1fe,0x1d4c},
{0x8ea2b2a1,0x8ea2b2fe,0x1daa},
{0x8ea2b3a1,0x8ea2b3fe,0x1e08},
{0x8ea2b4a1,0x8ea2b4fe,0x1e66},
{0x8ea2b5a1,0x8ea2b5fe,0x1ec4},
{0x8ea2b6a1,0x8ea2b6fe,0x1f22},
{0x8ea2b7a1,0x8ea2b7fe,0x1f80},
{0x8ea2b8a1,0x8ea2b8fe,0x1fde},
{0x8ea2b9a1,0x8ea2b9fe,0x203c},
{0x8ea2baa1,0x8ea2bafe,0x209a},
{0x8ea2bba1,0x8ea2bbfe,0x20f8},
{0x8ea2bca1,0x8ea2bcfe,0x2156},
{0x8ea2bda1,0x8ea2bdfe,0x21b4},
{0x8ea2bea1,0x8ea2befe,0x2212},
{0x8ea2bfa1,0x8ea2bffe,0x2270},
{0x8ea2c0a1,0x8ea2c0fe,0x22ce},
{0x8ea2c1a1,0x8ea2c1fe,0x232c},
{0x8ea2c2a1,0x8ea2c2fe,0x238a},
{0x8ea2c3a1,0x8ea2c3fe,0x23e8},
{0x8ea2c4a1,0x8ea2c4fe,0x2446},
{0x8ea2c5a1,0x8ea2c5fe,0x24a4},
{0x8ea2c6a1,0x8ea2c6fe,0x2502},
{0x8ea2c7a1,0x8ea2c7fe,0x2560},
{0x8ea2c8a1,0x8ea2c8fe,0x25be},
{0x8ea2c9a1,0x8ea2c9fe,0x261c},
{0x8ea2caa1,0x8ea2cafe,0x267a},
{0x8ea2cba1,0x8ea2cbfe,0x26d8},
{0x8ea2cca1,0x8ea2ccfe,0x2736},
{0x8ea2cda1,0x8ea2cdfe,0x2794},
{0x8ea2cea1,0x8ea2cefe,0x27f2},
{0x8ea2cfa1,0x8ea2cffe,0x2850},
{0x8ea2d0a1,0x8ea2d0fe,0x28ae},
{0x8ea2d1a1,0x8ea2d1fe,0x290c},
{0x8ea2d2a1,0x8ea2d2fe,0x296a},
{0x8ea2d3a1,0x8ea2d3fe,0x29c8},
{0x8ea2d4a1,0x8ea2d4fe,0x2a26},
{0x8ea2d5a1,0x8ea2d5fe,0x2a84},
{0x8ea2d6a1,0x8ea2d6fe,0x2ae2},
{0x8ea2d7a1,0x8ea2d7fe,0x2b40},
{0x8ea2d8a1,0x8ea2d8fe,0x2b9e},
{0x8ea2d9a1,0x8ea2d9fe,0x2bfc},
{0x8ea2daa1,0x8ea2dafe,0x2c5a},
{0x8ea2dba1,0x8ea2dbfe,0x2cb8},
{0x8ea2dca1,0x8ea2dcfe,0x2d16},
{0x8ea2dda1,0x8ea2ddfe,0x2d74},
{0x8ea2dea1,0x8ea2defe,0x2dd2},
{0x8ea2dfa1,0x8ea2dffe,0x2e30},
{0x8ea2e0a1,0x8ea2e0fe,0x2e8e},
{0x8ea2e1a1,0x8ea2e1fe,0x2eec},
{0x8ea2e2a1,0x8ea2e2fe,0x2f4a},
{0x8ea2e3a1,0x8ea2e3fe,0x2fa8},
{0x8ea2e4a1,0x8ea2e4fe,0x3006},
{0x8ea2e5a1,0x8ea2e5fe,0x3064},
{0x8ea2e6a1,0x8ea2e6fe,0x30c2},
{0x8ea2e7a1,0x8ea2e7fe,0x3120},
{0x8ea2e8a1,0x8ea2e8fe,0x317e},
{0x8ea2e9a1,0x8ea2e9fe,0x31dc},
{0x8ea2eaa1,0x8ea2eafe,0x323a},
{0x8ea2eba1,0x8ea2ebfe,0x3298},
{0x8ea2eca1,0x8ea2ecfe,0x32f6},
{0x8ea2eda1,0x8ea2edfe,0x3354},
{0x8ea2eea1,0x8ea2eefe,0x33b2},
{0x8ea2efa1,0x8ea2effe,0x3410},
{0x8ea2f0a1,0x8ea2f0fe,0x346e},
{0x8ea2f1a1,0x8ea2f1fe,0x34cc},
{0x8ea2f2a1,0x8ea2f2c4,0x352a},
};

static pdf_cmap cmap_CNS_EUC_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "CNS-EUC-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 5, {
		{ 1, 0x00, 0x80 },
		{ 4, 0x8ea1a1a1, 0x8ea1fefe },
		{ 4, 0x8ea2a1a1, 0x8ea2fefe },
		{ 4, 0x8ea3a1a1, 0x8ea3fefe },
		{ 2, 0xa1a1, 0xfefe },
	},
	157, 157, (pdf_range*)cmap_CNS_EUC_H_ranges,
	238, 238, (pdf_xrange*)cmap_CNS_EUC_H_xranges,
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/CNS-EUC-V.h

/* This is an automatically generated file. Do not edit. */

/* CNS-EUC-V */

static const pdf_range cmap_CNS_EUC_V_ranges[] = {
{0x20,0x7e,0x3550},
{0xa1a1,0xa1ab,0x63},
{0xa1ac,0xa1ac,0x354e},
{0xa1ad,0xa1ba,0x6f},
{0xa1bb,0xa1bb,0x7c},
{0xa1bc,0xa1bc,0x7e},
{0xa1bd,0xa1bd,0x7e},
{0xa1be,0xa1bf,0x82},
{0xa1c0,0xa1c1,0x82},
{0xa1c2,0xa1c3,0x86},
{0xa1c4,0xa1c5,0x86},
{0xa1c6,0xa1c7,0x8a},
{0xa1c8,0xa1c9,0x8a},
{0xa1ca,0xa1cb,0x8e},
{0xa1cc,0xa1cd,0x8e},
{0xa1ce,0xa1cf,0x92},
{0xa1d0,0xa1d1,0x92},
{0xa1d2,0xa1d3,0x96},
{0xa1d4,0xa1d5,0x96},
{0xa1d6,0xa1d7,0x9a},
{0xa1d8,0xa1d9,0x9a},
{0xa1da,0xa1db,0x9e},
{0xa1dc,0xa1fe,0x9e},
{0xa2a1,0xa2c3,0xc1},
{0xa2c4,0xa2c4,0x354f},
{0xa2c5,0xa2fe,0xe5},
{0xa3a1,0xa3ce,0x11f},
{0xa4a1,0xa4fe,0x14d},
{0xa5a1,0xa5ec,0x1ab},
{0xa5ee,0xa5f0,0x1f7},
{0xa6a1,0xa6be,0x1fa},
{0xa7a1,0xa7a1,0x253},
{0xa7a2,0xa7a4,0x218},
{0xa7a5,0xa7a5,0x254},
{0xa7a6,0xa7a6,0x21b},
{0xa7a7,0xa7a7,0x25a},
{0xa7a8,0xa7a8,0x21c},
{0xa7a9,0xa7ac,0x25b},
{0xa7ad,0xa7af,0x21d},
{0xa7b0,0xa7b0,0x25f},
{0xa7b1,0xa7b1,0x176e},
{0xa7b2,0xa7b2,0x260},
{0xa7b3,0xa7b3,0x262},
{0xa7b4,0xa7b4,0x220},
{0xa7b5,0xa7b5,0x263},
{0xa7b6,0xa7b6,0x176f},
{0xa7b7,0xa7b7,0x221},
{0xa7b8,0xa7b9,0x264},
{0xa7ba,0xa7ba,0x222},
{0xa7bb,0xa7bb,0x1770},
{0xa7bc,0xa7bc,0x223},
{0xa7bd,0xa7bd,0x266},
{0xa7be,0xa7be,0x279},
{0xa7bf,0xa7bf,0x1775},
{0xa7c0,0xa7c1,0x27a},
{0xa7c2,0xa7c2,0x224},
{0xa7c3,0xa7c6,0x27c},
{0xa7c7,0xa7c7,0x225},
{0xa7c8,0xa7cb,0x282},
{0xa7cc,0xa7cc,0x1776},
{0xa7cd,0xa7cd,0x286},
{0xa7ce,0xa7ce,0x226},
{0xa7cf,0xa7d0,0x288},
{0xa7d1,0xa7d2,0x28c},
{0xa7d3,0xa7d5,0x227},
{0xa7d6,0xa7d8,0x28e},
{0xa7d9,0xa7da,0x22a},
{0xa7db,0xa7db,0x1777},
{0xa7dc,0xa7df,0x2d0},
{0xa7e0,0xa7e0,0x2d5},
{0xa7e1,0xa7e1,0x22c},
{0xa7e2,0xa7e5,0x2d6},
{0xa7e6,0xa7e6,0x22d},
{0xa7e7,0xa7ed,0x2da},
{0xa7ee,0xa7ee,0x178a},
{0xa7ef,0xa7f2,0x2e1},
{0xa7f3,0xa7f3,0x178c},
{0xa7f4,0xa7f8,0x2e5},
{0xa7f9,0xa7f9,0x178d},
{0xa7fa,0xa7fd,0x2ea},
{0xa7fe,0xa7fe,0x356},
{0xa8a1,0xa8a6,0x357},
{0xa8a7,0xa8a7,0x35e},
{0xa8a8,0xa8a8,0x362},
{0xa8a9,0xa8aa,0x22e},
{0xa8ab,0xa8b2,0x363},
{0xa8b3,0xa8b3,0x17b2},
{0xa8b4,0xa8b6,0x36b},
{0xa8b7,0xa8ba,0x3f6},
{0xa8bb,0xa8bb,0x1812},
{0xa8bc,0xa8be,0x3fa},
{0xa8bf,0xa8c3,0x3fe},
{0xa8c4,0xa8cc,0x405},
{0xa8cd,0xa8cd,0x1813},
{0xa8ce,0xa8ce,0x1818},
{0xa8cf,0xa8d2,0x40f},
{0xa8d3,0xa8d3,0x1819},
{0xa8d4,0xa8d9,0x508},
{0xa8da,0xa8da,0x18e7},
{0xa8db,0xa8e2,0x50e},
{0xa8e3,0xa8e3,0x230},
{0xa8e4,0xa8e4,0x51b},
{0xa8e5,0xa8e7,0x520},
{0xa8e8,0xa8eb,0x696},
{0xa8ec,0xa8ec,0x231},
{0xa8ed,0xa8f0,0x69f},
{0xa8f1,0xa8fb,0x826},
{0xa8fc,0xa8fe,0x9f5},
{0xa9a1,0xa9a1,0x1e33},
{0xa9a2,0xa9a2,0x9f8},
{0xa9a3,0xa9a3,0x1e34},
{0xa9a4,0xa9a5,0x9f9},
{0xa9a6,0xa9ab,0xbe1},
{0xa9ac,0xa9ae,0xdbb},
{0xa9af,0xa9af,0x2360},
{0xa9b0,0xa9b0,0x2612},
{0xa9b1,0xa9b3,0xf7b},
{0xa9b4,0xa9b5,0x1100},
{0xa9b6,0xa9b6,0x1289},
{0xa9b7,0xa9b8,0x13b2},
{0xa9b9,0xa9b9,0x2f0d},
{0xc2a1,0xc2c1,0x232},
{0xc4a1,0xc4fe,0x253},
{0xc5a1,0xc5fe,0x2b1},
{0xc6a1,0xc6fe,0x30f},
{0xc7a1,0xc7fe,0x36d},
{0xc8a1,0xc8fe,0x3cb},
{0xc9a1,0xc9fe,0x429},
{0xcaa1,0xcafe,0x487},
{0xcba1,0xcbfe,0x4e5},
{0xcca1,0xccfe,0x543},
{0xcda1,0xcdfe,0x5a1},
{0xcea1,0xcefe,0x5ff},
{0xcfa1,0xcffe,0x65d},
{0xd0a1,0xd0fe,0x6bb},
{0xd1a1,0xd1fe,0x719},
{0xd2a1,0xd2fe,0x777},
{0xd3a1,0xd3fe,0x7d5},
{0xd4a1,0xd4fe,0x833},
{0xd5a1,0xd5fe,0x891},
{0xd6a1,0xd6fe,0x8ef},
{0xd7a1,0xd7fe,0x94d},
{0xd8a1,0xd8fe,0x9ab},
{0xd9a1,0xd9fe,0xa09},
{0xdaa1,0xdafe,0xa67},
{0xdba1,0xdbfe,0xac5},
{0xdca1,0xdcfe,0xb23},
{0xdda1,0xddfe,0xb81},
{0xdea1,0xdefe,0xbdf},
{0xdfa1,0xdffe,0xc3d},
{0xe0a1,0xe0fe,0xc9b},
{0xe1a1,0xe1fe,0xcf9},
{0xe2a1,0xe2fe,0xd57},
{0xe3a1,0xe3fe,0xdb5},
{0xe4a1,0xe4fe,0xe13},
{0xe5a1,0xe5fe,0xe71},
{0xe6a1,0xe6fe,0xecf},
{0xe7a1,0xe7fe,0xf2d},
{0xe8a1,0xe8fe,0xf8b},
{0xe9a1,0xe9fe,0xfe9},
{0xeaa1,0xeafe,0x1047},
{0xeba1,0xebfe,0x10a5},
{0xeca1,0xecfe,0x1103},
{0xeda1,0xedfe,0x1161},
{0xeea1,0xeefe,0x11bf},
{0xefa1,0xeffe,0x121d},
{0xf0a1,0xf0fe,0x127b},
{0xf1a1,0xf1fe,0x12d9},
{0xf2a1,0xf2fe,0x1337},
{0xf3a1,0xf3fe,0x1395},
{0xf4a1,0xf4fe,0x13f3},
{0xf5a1,0xf5fe,0x1451},
{0xf6a1,0xf6fe,0x14af},
{0xf7a1,0xf7fe,0x150d},
{0xf8a1,0xf8fe,0x156b},
{0xf9a1,0xf9fe,0x15c9},
{0xfaa1,0xfafe,0x1627},
{0xfba1,0xfbfe,0x1685},
{0xfca1,0xfcfe,0x16e3},
{0xfda1,0xfdcb,0x1741},
};

static const pdf_xrange cmap_CNS_EUC_V_xranges[] = {
{0x8ea1a1a1,0x8ea1a1ab,0x63},
{0x8ea1a1ac,0x8ea1a1ac,0x354e},
{0x8ea1a1ad,0x8ea1a1ba,0x6f},
{0x8ea1a1bb,0x8ea1a1bb,0x7c},
{0x8ea1a1bc,0x8ea1a1bc,0x7e},
{0x8ea1a1bd,0x8ea1a1bd,0x7e},
{0x8ea1a1be,0x8ea1a1bf,0x82},
{0x8ea1a1c0,0x8ea1a1c1,0x82},
{0x8ea1a1c2,0x8ea1a1c3,0x86},
{0x8ea1a1c4,0x8ea1a1c5,0x86},
{0x8ea1a1c6,0x8ea1a1c7,0x8a},
{0x8ea1a1c8,0x8ea1a1c9,0x8a},
{0x8ea1a1ca,0x8ea1a1cb,0x8e},
{0x8ea1a1cc,0x8ea1a1cd,0x8e},
{0x8ea1a1ce,0x8ea1a1cf,0x92},
{0x8ea1a1d0,0x8ea1a1d1,0x92},
{0x8ea1a1d2,0x8ea1a1d3,0x96},
{0x8ea1a1d4,0x8ea1a1d5,0x96},
{0x8ea1a1d6,0x8ea1a1d7,0x9a},
{0x8ea1a1d8,0x8ea1a1d9,0x9a},
{0x8ea1a1da,0x8ea1a1db,0x9e},
{0x8ea1a1dc,0x8ea1a1fe,0x9e},
{0x8ea1a2a1,0x8ea1a2c3,0xc1},
{0x8ea1a2c4,0x8ea1a2c4,0x354f},
{0x8ea1a2c5,0x8ea1a2fe,0xe5},
{0x8ea1a3a1,0x8ea1a3ce,0x11f},
{0x8ea1a4a1,0x8ea1a4fe,0x14d},
{0x8ea1a5a1,0x8ea1a5ec,0x1ab},
{0x8ea1a5ee,0x8ea1a5f0,0x1f7},
{0x8ea1a6a1,0x8ea1a6be,0x1fa},
{0x8ea1a7a1,0x8ea1a7a1,0x253},
{0x8ea1a7a2,0x8ea1a7a4,0x218},
{0x8ea1a7a5,0x8ea1a7a5,0x254},
{0x8ea1a7a6,0x8ea1a7a6,0x21b},
{0x8ea1a7a7,0x8ea1a7a7,0x25a},
{0x8ea1a7a8,0x8ea1a7a8,0x21c},
{0x8ea1a7a9,0x8ea1a7ac,0x25b},
{0x8ea1a7ad,0x8ea1a7af,0x21d},
{0x8ea1a7b0,0x8ea1a7b0,0x25f},
{0x8ea1a7b1,0x8ea1a7b1,0x176e},
{0x8ea1a7b2,0x8ea1a7b2,0x260},
{0x8ea1a7b3,0x8ea1a7b3,0x262},
{0x8ea1a7b4,0x8ea1a7b4,0x220},
{0x8ea1a7b5,0x8ea1a7b5,0x263},
{0x8ea1a7b6,0x8ea1a7b6,0x176f},
{0x8ea1a7b7,0x8ea1a7b7,0x221},
{0x8ea1a7b8,0x8ea1a7b9,0x264},
{0x8ea1a7ba,0x8ea1a7ba,0x222},
{0x8ea1a7bb,0x8ea1a7bb,0x1770},
{0x8ea1a7bc,0x8ea1a7bc,0x223},
{0x8ea1a7bd,0x8ea1a7bd,0x266},
{0x8ea1a7be,0x8ea1a7be,0x279},
{0x8ea1a7bf,0x8ea1a7bf,0x1775},
{0x8ea1a7c0,0x8ea1a7c1,0x27a},
{0x8ea1a7c2,0x8ea1a7c2,0x224},
{0x8ea1a7c3,0x8ea1a7c6,0x27c},
{0x8ea1a7c7,0x8ea1a7c7,0x225},
{0x8ea1a7c8,0x8ea1a7cb,0x282},
{0x8ea1a7cc,0x8ea1a7cc,0x1776},
{0x8ea1a7cd,0x8ea1a7cd,0x286},
{0x8ea1a7ce,0x8ea1a7ce,0x226},
{0x8ea1a7cf,0x8ea1a7d0,0x288},
{0x8ea1a7d1,0x8ea1a7d2,0x28c},
{0x8ea1a7d3,0x8ea1a7d5,0x227},
{0x8ea1a7d6,0x8ea1a7d8,0x28e},
{0x8ea1a7d9,0x8ea1a7da,0x22a},
{0x8ea1a7db,0x8ea1a7db,0x1777},
{0x8ea1a7dc,0x8ea1a7df,0x2d0},
{0x8ea1a7e0,0x8ea1a7e0,0x2d5},
{0x8ea1a7e1,0x8ea1a7e1,0x22c},
{0x8ea1a7e2,0x8ea1a7e5,0x2d6},
{0x8ea1a7e6,0x8ea1a7e6,0x22d},
{0x8ea1a7e7,0x8ea1a7ed,0x2da},
{0x8ea1a7ee,0x8ea1a7ee,0x178a},
{0x8ea1a7ef,0x8ea1a7f2,0x2e1},
{0x8ea1a7f3,0x8ea1a7f3,0x178c},
{0x8ea1a7f4,0x8ea1a7f8,0x2e5},
{0x8ea1a7f9,0x8ea1a7f9,0x178d},
{0x8ea1a7fa,0x8ea1a7fd,0x2ea},
{0x8ea1a7fe,0x8ea1a7fe,0x356},
{0x8ea1a8a1,0x8ea1a8a6,0x357},
{0x8ea1a8a7,0x8ea1a8a7,0x35e},
{0x8ea1a8a8,0x8ea1a8a8,0x362},
{0x8ea1a8a9,0x8ea1a8aa,0x22e},
{0x8ea1a8ab,0x8ea1a8b2,0x363},
{0x8ea1a8b3,0x8ea1a8b3,0x17b2},
{0x8ea1a8b4,0x8ea1a8b6,0x36b},
{0x8ea1a8b7,0x8ea1a8ba,0x3f6},
{0x8ea1a8bb,0x8ea1a8bb,0x1812},
{0x8ea1a8bc,0x8ea1a8be,0x3fa},
{0x8ea1a8bf,0x8ea1a8c3,0x3fe},
{0x8ea1a8c4,0x8ea1a8cc,0x405},
{0x8ea1a8cd,0x8ea1a8cd,0x1813},
{0x8ea1a8ce,0x8ea1a8ce,0x1818},
{0x8ea1a8cf,0x8ea1a8d2,0x40f},
{0x8ea1a8d3,0x8ea1a8d3,0x1819},
{0x8ea1a8d4,0x8ea1a8d9,0x508},
{0x8ea1a8da,0x8ea1a8da,0x18e7},
{0x8ea1a8db,0x8ea1a8e2,0x50e},
{0x8ea1a8e3,0x8ea1a8e3,0x230},
{0x8ea1a8e4,0x8ea1a8e4,0x51b},
{0x8ea1a8e5,0x8ea1a8e7,0x520},
{0x8ea1a8e8,0x8ea1a8eb,0x696},
{0x8ea1a8ec,0x8ea1a8ec,0x231},
{0x8ea1a8ed,0x8ea1a8f0,0x69f},
{0x8ea1a8f1,0x8ea1a8fb,0x826},
{0x8ea1a8fc,0x8ea1a8fe,0x9f5},
{0x8ea1a9a1,0x8ea1a9a1,0x1e33},
{0x8ea1a9a2,0x8ea1a9a2,0x9f8},
{0x8ea1a9a3,0x8ea1a9a3,0x1e34},
{0x8ea1a9a4,0x8ea1a9a5,0x9f9},
{0x8ea1a9a6,0x8ea1a9ab,0xbe1},
{0x8ea1a9ac,0x8ea1a9ae,0xdbb},
{0x8ea1a9af,0x8ea1a9af,0x2360},
{0x8ea1a9b0,0x8ea1a9b0,0x2612},
{0x8ea1a9b1,0x8ea1a9b3,0xf7b},
{0x8ea1a9b4,0x8ea1a9b5,0x1100},
{0x8ea1a9b6,0x8ea1a9b6,0x1289},
{0x8ea1a9b7,0x8ea1a9b8,0x13b2},
{0x8ea1a9b9,0x8ea1a9b9,0x2f0d},
{0x8ea1c2a1,0x8ea1c2c1,0x232},
{0x8ea1c4a1,0x8ea1c4fe,0x253},
{0x8ea1c5a1,0x8ea1c5fe,0x2b1},
{0x8ea1c6a1,0x8ea1c6fe,0x30f},
{0x8ea1c7a1,0x8ea1c7fe,0x36d},
{0x8ea1c8a1,0x8ea1c8fe,0x3cb},
{0x8ea1c9a1,0x8ea1c9fe,0x429},
{0x8ea1caa1,0x8ea1cafe,0x487},
{0x8ea1cba1,0x8ea1cbfe,0x4e5},
{0x8ea1cca1,0x8ea1ccfe,0x543},
{0x8ea1cda1,0x8ea1cdfe,0x5a1},
{0x8ea1cea1,0x8ea1cefe,0x5ff},
{0x8ea1cfa1,0x8ea1cffe,0x65d},
{0x8ea1d0a1,0x8ea1d0fe,0x6bb},
{0x8ea1d1a1,0x8ea1d1fe,0x719},
{0x8ea1d2a1,0x8ea1d2fe,0x777},
{0x8ea1d3a1,0x8ea1d3fe,0x7d5},
{0x8ea1d4a1,0x8ea1d4fe,0x833},
{0x8ea1d5a1,0x8ea1d5fe,0x891},
{0x8ea1d6a1,0x8ea1d6fe,0x8ef},
{0x8ea1d7a1,0x8ea1d7fe,0x94d},
{0x8ea1d8a1,0x8ea1d8fe,0x9ab},
{0x8ea1d9a1,0x8ea1d9fe,0xa09},
{0x8ea1daa1,0x8ea1dafe,0xa67},
{0x8ea1dba1,0x8ea1dbfe,0xac5},
{0x8ea1dca1,0x8ea1dcfe,0xb23},
{0x8ea1dda1,0x8ea1ddfe,0xb81},
{0x8ea1dea1,0x8ea1defe,0xbdf},
{0x8ea1dfa1,0x8ea1dffe,0xc3d},
{0x8ea1e0a1,0x8ea1e0fe,0xc9b},
{0x8ea1e1a1,0x8ea1e1fe,0xcf9},
{0x8ea1e2a1,0x8ea1e2fe,0xd57},
{0x8ea1e3a1,0x8ea1e3fe,0xdb5},
{0x8ea1e4a1,0x8ea1e4fe,0xe13},
{0x8ea1e5a1,0x8ea1e5fe,0xe71},
{0x8ea1e6a1,0x8ea1e6fe,0xecf},
{0x8ea1e7a1,0x8ea1e7fe,0xf2d},
{0x8ea1e8a1,0x8ea1e8fe,0xf8b},
{0x8ea1e9a1,0x8ea1e9fe,0xfe9},
{0x8ea1eaa1,0x8ea1eafe,0x1047},
{0x8ea1eba1,0x8ea1ebfe,0x10a5},
{0x8ea1eca1,0x8ea1ecfe,0x1103},
{0x8ea1eda1,0x8ea1edfe,0x1161},
{0x8ea1eea1,0x8ea1eefe,0x11bf},
{0x8ea1efa1,0x8ea1effe,0x121d},
{0x8ea1f0a1,0x8ea1f0fe,0x127b},
{0x8ea1f1a1,0x8ea1f1fe,0x12d9},
{0x8ea1f2a1,0x8ea1f2fe,0x1337},
{0x8ea1f3a1,0x8ea1f3fe,0x1395},
{0x8ea1f4a1,0x8ea1f4fe,0x13f3},
{0x8ea1f5a1,0x8ea1f5fe,0x1451},
{0x8ea1f6a1,0x8ea1f6fe,0x14af},
{0x8ea1f7a1,0x8ea1f7fe,0x150d},
{0x8ea1f8a1,0x8ea1f8fe,0x156b},
{0x8ea1f9a1,0x8ea1f9fe,0x15c9},
{0x8ea1faa1,0x8ea1fafe,0x1627},
{0x8ea1fba1,0x8ea1fbfe,0x1685},
{0x8ea1fca1,0x8ea1fcfe,0x16e3},
{0x8ea1fda1,0x8ea1fdcb,0x1741},
{0x8ea2a1a1,0x8ea2a1fe,0x176c},
{0x8ea2a2a1,0x8ea2a2fe,0x17ca},
{0x8ea2a3a1,0x8ea2a3fe,0x1828},
{0x8ea2a4a1,0x8ea2a4fe,0x1886},
{0x8ea2a5a1,0x8ea2a5fe,0x18e4},
{0x8ea2a6a1,0x8ea2a6fe,0x1942},
{0x8ea2a7a1,0x8ea2a7fe,0x19a0},
{0x8ea2a8a1,0x8ea2a8fe,0x19fe},
{0x8ea2a9a1,0x8ea2a9fe,0x1a5c},
{0x8ea2aaa1,0x8ea2aafe,0x1aba},
{0x8ea2aba1,0x8ea2abfe,0x1b18},
{0x8ea2aca1,0x8ea2acfe,0x1b76},
{0x8ea2ada1,0x8ea2adfe,0x1bd4},
{0x8ea2aea1,0x8ea2aefe,0x1c32},
{0x8ea2afa1,0x8ea2affe,0x1c90},
{0x8ea2b0a1,0x8ea2b0fe,0x1cee},
{0x8ea2b1a1,0x8ea2b1fe,0x1d4c},
{0x8ea2b2a1,0x8ea2b2fe,0x1daa},
{0x8ea2b3a1,0x8ea2b3fe,0x1e08},
{0x8ea2b4a1,0x8ea2b4fe,0x1e66},
{0x8ea2b5a1,0x8ea2b5fe,0x1ec4},
{0x8ea2b6a1,0x8ea2b6fe,0x1f22},
{0x8ea2b7a1,0x8ea2b7fe,0x1f80},
{0x8ea2b8a1,0x8ea2b8fe,0x1fde},
{0x8ea2b9a1,0x8ea2b9fe,0x203c},
{0x8ea2baa1,0x8ea2bafe,0x209a},
{0x8ea2bba1,0x8ea2bbfe,0x20f8},
{0x8ea2bca1,0x8ea2bcfe,0x2156},
{0x8ea2bda1,0x8ea2bdfe,0x21b4},
{0x8ea2bea1,0x8ea2befe,0x2212},
{0x8ea2bfa1,0x8ea2bffe,0x2270},
{0x8ea2c0a1,0x8ea2c0fe,0x22ce},
{0x8ea2c1a1,0x8ea2c1fe,0x232c},
{0x8ea2c2a1,0x8ea2c2fe,0x238a},
{0x8ea2c3a1,0x8ea2c3fe,0x23e8},
{0x8ea2c4a1,0x8ea2c4fe,0x2446},
{0x8ea2c5a1,0x8ea2c5fe,0x24a4},
{0x8ea2c6a1,0x8ea2c6fe,0x2502},
{0x8ea2c7a1,0x8ea2c7fe,0x2560},
{0x8ea2c8a1,0x8ea2c8fe,0x25be},
{0x8ea2c9a1,0x8ea2c9fe,0x261c},
{0x8ea2caa1,0x8ea2cafe,0x267a},
{0x8ea2cba1,0x8ea2cbfe,0x26d8},
{0x8ea2cca1,0x8ea2ccfe,0x2736},
{0x8ea2cda1,0x8ea2cdfe,0x2794},
{0x8ea2cea1,0x8ea2cefe,0x27f2},
{0x8ea2cfa1,0x8ea2cffe,0x2850},
{0x8ea2d0a1,0x8ea2d0fe,0x28ae},
{0x8ea2d1a1,0x8ea2d1fe,0x290c},
{0x8ea2d2a1,0x8ea2d2fe,0x296a},
{0x8ea2d3a1,0x8ea2d3fe,0x29c8},
{0x8ea2d4a1,0x8ea2d4fe,0x2a26},
{0x8ea2d5a1,0x8ea2d5fe,0x2a84},
{0x8ea2d6a1,0x8ea2d6fe,0x2ae2},
{0x8ea2d7a1,0x8ea2d7fe,0x2b40},
{0x8ea2d8a1,0x8ea2d8fe,0x2b9e},
{0x8ea2d9a1,0x8ea2d9fe,0x2bfc},
{0x8ea2daa1,0x8ea2dafe,0x2c5a},
{0x8ea2dba1,0x8ea2dbfe,0x2cb8},
{0x8ea2dca1,0x8ea2dcfe,0x2d16},
{0x8ea2dda1,0x8ea2ddfe,0x2d74},
{0x8ea2dea1,0x8ea2defe,0x2dd2},
{0x8ea2dfa1,0x8ea2dffe,0x2e30},
{0x8ea2e0a1,0x8ea2e0fe,0x2e8e},
{0x8ea2e1a1,0x8ea2e1fe,0x2eec},
{0x8ea2e2a1,0x8ea2e2fe,0x2f4a},
{0x8ea2e3a1,0x8ea2e3fe,0x2fa8},
{0x8ea2e4a1,0x8ea2e4fe,0x3006},
{0x8ea2e5a1,0x8ea2e5fe,0x3064},
{0x8ea2e6a1,0x8ea2e6fe,0x30c2},
{0x8ea2e7a1,0x8ea2e7fe,0x3120},
{0x8ea2e8a1,0x8ea2e8fe,0x317e},
{0x8ea2e9a1,0x8ea2e9fe,0x31dc},
{0x8ea2eaa1,0x8ea2eafe,0x323a},
{0x8ea2eba1,0x8ea2ebfe,0x3298},
{0x8ea2eca1,0x8ea2ecfe,0x32f6},
{0x8ea2eda1,0x8ea2edfe,0x3354},
{0x8ea2eea1,0x8ea2eefe,0x33b2},
{0x8ea2efa1,0x8ea2effe,0x3410},
{0x8ea2f0a1,0x8ea2f0fe,0x346e},
{0x8ea2f1a1,0x8ea2f1fe,0x34cc},
{0x8ea2f2a1,0x8ea2f2c4,0x352a},
};

static pdf_cmap cmap_CNS_EUC_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "CNS-EUC-V",
	/* usecmap */ "", NULL,
	/* wmode */ 1,
	/* codespaces */ 5, {
		{ 1, 0x00, 0x80 },
		{ 4, 0x8ea1a1a1, 0x8ea1fefe },
		{ 4, 0x8ea2a1a1, 0x8ea2fefe },
		{ 4, 0x8ea3a1a1, 0x8ea3fefe },
		{ 2, 0xa1a1, 0xfefe },
	},
	180, 180, (pdf_range*)cmap_CNS_EUC_V_ranges,
	261, 261, (pdf_xrange*)cmap_CNS_EUC_V_xranges,
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/ETen-B5-H.h

/* This is an automatically generated file. Do not edit. */

/* ETen-B5-H */

static const pdf_range cmap_ETen_B5_H_ranges[] = {
{0x20,0x7e,0x3550},
{0xa140,0xa158,0x63},
{0xa159,0xa15c,0x35af},
{0xa15d,0xa17e,0x80},
{0xa1a1,0xa1f5,0xa2},
{0xa1f6,0xa1f6,0xf8},
{0xa1f7,0xa1f7,0xf7},
{0xa1f8,0xa1fe,0xf9},
{0xa240,0xa27e,0x100},
{0xa2a1,0xa2fe,0x13f},
{0xa340,0xa37e,0x19d},
{0xa3a1,0xa3bb,0x1dc},
{0xa3bd,0xa3bf,0x1f7},
{0xa440,0xa47e,0x253},
{0xa4a1,0xa4fe,0x292},
{0xa540,0xa57e,0x2f0},
{0xa5a1,0xa5fe,0x32f},
{0xa640,0xa67e,0x38d},
{0xa6a1,0xa6fe,0x3cc},
{0xa740,0xa77e,0x42a},
{0xa7a1,0xa7fe,0x469},
{0xa840,0xa87e,0x4c7},
{0xa8a1,0xa8fe,0x506},
{0xa940,0xa97e,0x564},
{0xa9a1,0xa9fe,0x5a3},
{0xaa40,0xaa7e,0x601},
{0xaaa1,0xaafe,0x640},
{0xab40,0xab7e,0x69e},
{0xaba1,0xabfe,0x6dd},
{0xac40,0xac7e,0x73b},
{0xaca1,0xacfd,0x77a},
{0xacfe,0xacfe,0x97f},
{0xad40,0xad7e,0x7d7},
{0xada1,0xadfe,0x816},
{0xae40,0xae7e,0x874},
{0xaea1,0xaefe,0x8b3},
{0xaf40,0xaf7e,0x911},
{0xafa1,0xafcf,0x950},
{0xafd0,0xaffe,0x980},
{0xb040,0xb07e,0x9af},
{0xb0a1,0xb0fe,0x9ee},
{0xb140,0xb17e,0xa4c},
{0xb1a1,0xb1fe,0xa8b},
{0xb240,0xb27e,0xae9},
{0xb2a1,0xb2fe,0xb28},
{0xb340,0xb37e,0xb86},
{0xb3a1,0xb3fe,0xbc5},
{0xb440,0xb47e,0xc23},
{0xb4a1,0xb4fe,0xc62},
{0xb540,0xb57e,0xcc0},
{0xb5a1,0xb5fe,0xcff},
{0xb640,0xb67e,0xd5d},
{0xb6a1,0xb6fe,0xd9c},
{0xb740,0xb77e,0xdfa},
{0xb7a1,0xb7fe,0xe39},
{0xb840,0xb87e,0xe97},
{0xb8a1,0xb8fe,0xed6},
{0xb940,0xb97e,0xf34},
{0xb9a1,0xb9fe,0xf73},
{0xba40,0xba7e,0xfd1},
{0xbaa1,0xbafe,0x1010},
{0xbb40,0xbb7e,0x106e},
{0xbba1,0xbbc7,0x10ad},
{0xbbc8,0xbbfe,0x10d5},
{0xbc40,0xbc7e,0x110c},
{0xbca1,0xbcfe,0x114b},
{0xbd40,0xbd7e,0x11a9},
{0xbda1,0xbdfe,0x11e8},
{0xbe40,0xbe51,0x1246},
{0xbe52,0xbe52,0x10d4},
{0xbe53,0xbe7e,0x1258},
{0xbea1,0xbefe,0x1284},
{0xbf40,0xbf7e,0x12e2},
{0xbfa1,0xbffe,0x1321},
{0xc040,0xc07e,0x137f},
{0xc0a1,0xc0fe,0x13be},
{0xc140,0xc17e,0x141c},
{0xc1a1,0xc1aa,0x145b},
{0xc1ab,0xc1fe,0x1466},
{0xc240,0xc27e,0x14ba},
{0xc2a1,0xc2ca,0x14f9},
{0xc2cb,0xc2cb,0x1465},
{0xc2cc,0xc2fe,0x1523},
{0xc340,0xc360,0x1556},
{0xc361,0xc37e,0x1578},
{0xc3a1,0xc3b8,0x1596},
{0xc3b9,0xc3b9,0x15af},
{0xc3ba,0xc3ba,0x15ae},
{0xc3bb,0xc3fe,0x15b0},
{0xc440,0xc455,0x15f4},
{0xc456,0xc456,0x1577},
{0xc457,0xc47e,0x160a},
{0xc4a1,0xc4fe,0x1632},
{0xc540,0xc57e,0x1690},
{0xc5a1,0xc5fe,0x16cf},
{0xc640,0xc67e,0x172d},
{0xc6a1,0xc6be,0x1fa},
{0xc6bf,0xc6d7,0x219},
{0xc6d8,0xc6de,0x35b3},
{0xc6df,0xc6df,0x1794},
{0xc6e0,0xc6fe,0x35ba},
{0xc740,0xc77e,0x35d9},
{0xc7a1,0xc7fe,0x3618},
{0xc840,0xc87e,0x3676},
{0xc8a1,0xc8d3,0x36b5},
{0xc940,0xc949,0x176c},
{0xc94a,0xc94a,0x274},
{0xc94b,0xc96b,0x1776},
{0xc96c,0xc97e,0x1798},
{0xc9a1,0xc9bd,0x17ab},
{0xc9be,0xc9be,0x1797},
{0xc9bf,0xc9ec,0x17c8},
{0xc9ed,0xc9fe,0x17f7},
{0xca40,0xca7e,0x1809},
{0xcaa1,0xcaf6,0x1848},
{0xcaf7,0xcaf7,0x17f6},
{0xcaf8,0xcafe,0x189e},
{0xcb40,0xcb7e,0x18a5},
{0xcba1,0xcbfe,0x18e4},
{0xcc40,0xcc7e,0x1942},
{0xcca1,0xccfe,0x1981},
{0xcd40,0xcd7e,0x19df},
{0xcda1,0xcdfe,0x1a1e},
{0xce40,0xce7e,0x1a7c},
{0xcea1,0xcefe,0x1abb},
{0xcf40,0xcf7e,0x1b19},
{0xcfa1,0xcffe,0x1b58},
{0xd040,0xd07e,0x1bb6},
{0xd0a1,0xd0fe,0x1bf5},
{0xd140,0xd17e,0x1c53},
{0xd1a1,0xd1fe,0x1c92},
{0xd240,0xd27e,0x1cf0},
{0xd2a1,0xd2fe,0x1d2f},
{0xd340,0xd37e,0x1d8d},
{0xd3a1,0xd3fe,0x1dcc},
{0xd440,0xd47e,0x1e2a},
{0xd4a1,0xd4fe,0x1e69},
{0xd540,0xd57e,0x1ec7},
{0xd5a1,0xd5fe,0x1f06},
{0xd640,0xd67e,0x1f64},
{0xd6a1,0xd6cb,0x1fa3},
{0xd6cc,0xd6cc,0x2254},
{0xd6cd,0xd6fe,0x1fcf},
{0xd740,0xd779,0x2001},
{0xd77a,0xd77a,0x22b9},
{0xd77b,0xd77e,0x203b},
{0xd7a1,0xd7fe,0x203f},
{0xd840,0xd87e,0x209d},
{0xd8a1,0xd8fe,0x20dc},
{0xd940,0xd97e,0x213a},
{0xd9a1,0xd9fe,0x2179},
{0xda40,0xda7e,0x21d7},
{0xdaa1,0xdade,0x2216},
{0xdadf,0xdadf,0x1fce},
{0xdae0,0xdafe,0x2255},
{0xdb40,0xdb7e,0x2274},
{0xdba1,0xdba6,0x22b3},
{0xdba7,0xdbfe,0x22ba},
{0xdc40,0xdc7e,0x2312},
{0xdca1,0xdcfe,0x2351},
{0xdd40,0xdd7e,0x23af},
{0xdda1,0xddfb,0x23ee},
{0xddfc,0xddfc,0x2381},
{0xddfd,0xddfe,0x2449},
{0xde40,0xde7e,0x244b},
{0xdea1,0xdefe,0x248a},
{0xdf40,0xdf7e,0x24e8},
{0xdfa1,0xdffe,0x2527},
{0xe040,0xe07e,0x2585},
{0xe0a1,0xe0fe,0x25c4},
{0xe140,0xe17e,0x2622},
{0xe1a1,0xe1fe,0x2661},
{0xe240,0xe27e,0x26bf},
{0xe2a1,0xe2fe,0x26fe},
{0xe340,0xe37e,0x275c},
{0xe3a1,0xe3fe,0x279b},
{0xe440,0xe47e,0x27f9},
{0xe4a1,0xe4fe,0x2838},
{0xe540,0xe57e,0x2896},
{0xe5a1,0xe5fe,0x28d5},
{0xe640,0xe67e,0x2933},
{0xe6a1,0xe6fe,0x2972},
{0xe740,0xe77e,0x29d0},
{0xe7a1,0xe7fe,0x2a0f},
{0xe840,0xe87e,0x2a6d},
{0xe8a1,0xe8a2,0x2aac},
{0xe8a3,0xe8fe,0x2aaf},
{0xe940,0xe975,0x2b0b},
{0xe976,0xe97e,0x2b42},
{0xe9a1,0xe9fe,0x2b4b},
{0xea40,0xea7e,0x2ba9},
{0xeaa1,0xeafe,0x2be8},
{0xeb40,0xeb5a,0x2c46},
{0xeb5b,0xeb7e,0x2c62},
{0xeba1,0xebf0,0x2c86},
{0xebf1,0xebf1,0x2aae},
{0xebf2,0xebfe,0x2cd6},
{0xec40,0xec7e,0x2ce3},
{0xeca1,0xecdd,0x2d22},
{0xecde,0xecde,0x2b41},
{0xecdf,0xecfe,0x2d5f},
{0xed40,0xed7e,0x2d7f},
{0xeda1,0xeda9,0x2dbe},
{0xedaa,0xedfe,0x2dc8},
{0xee40,0xee7e,0x2e1d},
{0xeea1,0xeeea,0x2e5c},
{0xeeeb,0xeeeb,0x3014},
{0xeeec,0xeefe,0x2ea6},
{0xef40,0xef7e,0x2eb9},
{0xefa1,0xeffe,0x2ef8},
{0xf040,0xf055,0x2f56},
{0xf056,0xf056,0x2dc7},
{0xf057,0xf07e,0x2f6c},
{0xf0a1,0xf0ca,0x2f94},
{0xf0cb,0xf0cb,0x2c61},
{0xf0cc,0xf0fe,0x2fbe},
{0xf140,0xf162,0x2ff1},
{0xf163,0xf16a,0x3015},
{0xf16b,0xf16b,0x3160},
{0xf16c,0xf17e,0x301d},
{0xf1a1,0xf1fe,0x3030},
{0xf240,0xf267,0x308e},
{0xf268,0xf268,0x31ef},
{0xf269,0xf27e,0x30b6},
{0xf2a1,0xf2c2,0x30cc},
{0xf2c3,0xf2fe,0x30ef},
{0xf340,0xf374,0x312b},
{0xf375,0xf37e,0x3161},
{0xf3a1,0xf3fe,0x316b},
{0xf440,0xf465,0x31c9},
{0xf466,0xf47e,0x31f0},
{0xf4a1,0xf4b4,0x3209},
{0xf4b5,0xf4b5,0x30ee},
{0xf4b6,0xf4fc,0x321d},
{0xf4fd,0xf4fe,0x3265},
{0xf540,0xf57e,0x3267},
{0xf5a1,0xf5fe,0x32a6},
{0xf640,0xf662,0x3304},
{0xf663,0xf663,0x3264},
{0xf664,0xf67e,0x3327},
{0xf6a1,0xf6fe,0x3342},
{0xf740,0xf77e,0x33a0},
{0xf7a1,0xf7fe,0x33df},
{0xf840,0xf87e,0x343d},
{0xf8a1,0xf8fe,0x347c},
{0xf940,0xf976,0x34da},
{0xf977,0xf97e,0x3512},
{0xf9a1,0xf9c3,0x351a},
{0xf9c4,0xf9c4,0x3511},
{0xf9c5,0xf9c5,0x353d},
{0xf9c6,0xf9c6,0x3549},
{0xf9c7,0xf9d1,0x353e},
{0xf9d2,0xf9d5,0x354a},
{0xf9d6,0xf9fe,0x36e8},
};

static pdf_cmap cmap_ETen_B5_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "ETen-B5-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 1, 0x00, 0x80 },
		{ 2, 0xa140, 0xfefe },
	},
	254, 254, (pdf_range*)cmap_ETen_B5_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/ETen-B5-V.h

/* This is an automatically generated file. Do not edit. */

/* ETen-B5-V */

static const pdf_range cmap_ETen_B5_V_ranges[] = {
{0xa14b,0xa14b,0x354e},
{0xa15a,0xa15a,0x35af},
{0xa15c,0xa15c,0x35b1},
{0xa15d,0xa15e,0x82},
{0xa161,0xa162,0x86},
{0xa165,0xa166,0x8a},
{0xa169,0xa16a,0x8e},
{0xa16d,0xa16e,0x92},
{0xa171,0xa172,0x96},
{0xa175,0xa176,0x9a},
{0xa179,0xa17a,0x9e},
{0xa1e3,0xa1e3,0x354f},
{0xc6e4,0xc6e5,0x3711},
};

static pdf_cmap cmap_ETen_B5_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "ETen-B5-V",
	/* usecmap */ "ETen-B5-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	13, 13, (pdf_range*)cmap_ETen_B5_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/ETenms-B5-H.h

/* This is an automatically generated file. Do not edit. */

/* ETenms-B5-H */

static const pdf_range cmap_ETenms_B5_H_ranges[] = {
{0x20,0x7e,0x1},
};

static pdf_cmap cmap_ETenms_B5_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "ETenms-B5-H",
	/* usecmap */ "ETen-B5-H", NULL,
	/* wmode */ 0,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	1, 1, (pdf_range*)cmap_ETenms_B5_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/ETenms-B5-V.h

/* This is an automatically generated file. Do not edit. */

/* ETenms-B5-V */

static const pdf_range cmap_ETenms_B5_V_ranges[] = {
{0xa14b,0xa14b,0x354e},
{0xa14c,0xa14c,0x6d},
{0xa156,0xa156,0x138},
{0xa158,0xa158,0x7a},
{0xa15a,0xa15a,0x35af},
{0xa15c,0xa15c,0x35b1},
{0xa15d,0xa15e,0x82},
{0xa161,0xa162,0x86},
{0xa165,0xa166,0x8a},
{0xa169,0xa16a,0x8e},
{0xa16d,0xa16e,0x92},
{0xa171,0xa172,0x96},
{0xa175,0xa176,0x9a},
{0xa179,0xa17a,0x9e},
{0xa17d,0xa17e,0x82},
{0xa1a1,0xa1a2,0x86},
{0xa1a3,0xa1a4,0x8a},
{0xc6e4,0xc6e5,0x3711},
};

static pdf_cmap cmap_ETenms_B5_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "ETenms-B5-V",
	/* usecmap */ "ETenms-B5-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	18, 18, (pdf_range*)cmap_ETenms_B5_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/EUC-H.h

/* This is an automatically generated file. Do not edit. */

/* EUC-H */

static const pdf_range cmap_EUC_H_ranges[] = {
{0x20,0x7e,0xe7},
{0x8ea0,0x8edf,0x146},
{0xa1a1,0xa1fe,0x279},
{0xa2a1,0xa2ae,0x2d7},
{0xa2ba,0xa2c1,0x2e5},
{0xa2ca,0xa2d0,0x2ed},
{0xa2dc,0xa2ea,0x2f4},
{0xa2f2,0xa2f9,0x303},
{0xa2fe,0xa2fe,0x30b},
{0xa3b0,0xa3b9,0x30c},
{0xa3c1,0xa3da,0x316},
{0xa3e1,0xa3fa,0x330},
{0xa4a1,0xa4f3,0x34a},
{0xa5a1,0xa5f6,0x39d},
{0xa6a1,0xa6b8,0x3f3},
{0xa6c1,0xa6d8,0x40b},
{0xa7a1,0xa7c1,0x423},
{0xa7d1,0xa7f1,0x444},
{0xa8a1,0xa8a1,0x1d37},
{0xa8a2,0xa8a2,0x1d39},
{0xa8a3,0xa8a3,0x1d43},
{0xa8a4,0xa8a4,0x1d47},
{0xa8a5,0xa8a5,0x1d4f},
{0xa8a6,0xa8a6,0x1d4b},
{0xa8a7,0xa8a7,0x1d53},
{0xa8a8,0xa8a8,0x1d63},
{0xa8a9,0xa8a9,0x1d5b},
{0xa8aa,0xa8aa,0x1d6b},
{0xa8ab,0xa8ab,0x1d73},
{0xa8ac,0xa8ac,0x1d38},
{0xa8ad,0xa8ad,0x1d3a},
{0xa8ae,0xa8ae,0x1d46},
{0xa8af,0xa8af,0x1d4a},
{0xa8b0,0xa8b0,0x1d52},
{0xa8b1,0xa8b1,0x1d4e},
{0xa8b2,0xa8b2,0x1d5a},
{0xa8b3,0xa8b3,0x1d6a},
{0xa8b4,0xa8b4,0x1d62},
{0xa8b5,0xa8b5,0x1d72},
{0xa8b6,0xa8b6,0x1d82},
{0xa8b7,0xa8b7,0x1d57},
{0xa8b8,0xa8b8,0x1d66},
{0xa8b9,0xa8b9,0x1d5f},
{0xa8ba,0xa8ba,0x1d6e},
{0xa8bb,0xa8bb,0x1d76},
{0xa8bc,0xa8bc,0x1d54},
{0xa8bd,0xa8bd,0x1d67},
{0xa8be,0xa8be,0x1d5c},
{0xa8bf,0xa8bf,0x1d6f},
{0xa8c0,0xa8c0,0x1d79},
{0xb0a1,0xb0fe,0x465},
{0xb1a1,0xb1fe,0x4c3},
{0xb2a1,0xb2fe,0x521},
{0xb3a1,0xb3fe,0x57f},
{0xb4a1,0xb4fe,0x5dd},
{0xb5a1,0xb5fe,0x63b},
{0xb6a1,0xb6fe,0x699},
{0xb7a1,0xb7fe,0x6f7},
{0xb8a1,0xb8fe,0x755},
{0xb9a1,0xb9fe,0x7b3},
{0xbaa1,0xbafe,0x811},
{0xbba1,0xbbfe,0x86f},
{0xbca1,0xbcfe,0x8cd},
{0xbda1,0xbdfe,0x92b},
{0xbea1,0xbefe,0x989},
{0xbfa1,0xbffe,0x9e7},
{0xc0a1,0xc0fe,0xa45},
{0xc1a1,0xc1fe,0xaa3},
{0xc2a1,0xc2fe,0xb01},
{0xc3a1,0xc3fe,0xb5f},
{0xc4a1,0xc4fe,0xbbd},
{0xc5a1,0xc5fe,0xc1b},
{0xc6a1,0xc6fe,0xc79},
{0xc7a1,0xc7fe,0xcd7},
{0xc8a1,0xc8fe,0xd35},
{0xc9a1,0xc9fe,0xd93},
{0xcaa1,0xcafe,0xdf1},
{0xcba1,0xcbfe,0xe4f},
{0xcca1,0xccfe,0xead},
{0xcda1,0xcdfe,0xf0b},
{0xcea1,0xcefe,0xf69},
{0xcfa1,0xcfd3,0xfc7},
{0xd0a1,0xd0fe,0xffa},
{0xd1a1,0xd1fe,0x1058},
{0xd2a1,0xd2fe,0x10b6},
{0xd3a1,0xd3fe,0x1114},
{0xd4a1,0xd4fe,0x1172},
{0xd5a1,0xd5fe,0x11d0},
{0xd6a1,0xd6fe,0x122e},
{0xd7a1,0xd7fe,0x128c},
{0xd8a1,0xd8fe,0x12ea},
{0xd9a1,0xd9fe,0x1348},
{0xdaa1,0xdafe,0x13a6},
{0xdba1,0xdbfe,0x1404},
{0xdca1,0xdcfe,0x1462},
{0xdda1,0xddfe,0x14c0},
{0xdea1,0xdefe,0x151e},
{0xdfa1,0xdffe,0x157c},
{0xe0a1,0xe0fe,0x15da},
{0xe1a1,0xe1fe,0x1638},
{0xe2a1,0xe2fe,0x1696},
{0xe3a1,0xe3fe,0x16f4},
{0xe4a1,0xe4fe,0x1752},
{0xe5a1,0xe5fe,0x17b0},
{0xe6a1,0xe6fe,0x180e},
{0xe7a1,0xe7fe,0x186c},
{0xe8a1,0xe8fe,0x18ca},
{0xe9a1,0xe9fe,0x1928},
{0xeaa1,0xeafe,0x1986},
{0xeba1,0xebfe,0x19e4},
{0xeca1,0xecfe,0x1a42},
{0xeda1,0xedfe,0x1aa0},
{0xeea1,0xeefe,0x1afe},
{0xefa1,0xeffe,0x1b5c},
{0xf0a1,0xf0fe,0x1bba},
{0xf1a1,0xf1fe,0x1c18},
{0xf2a1,0xf2fe,0x1c76},
{0xf3a1,0xf3fe,0x1cd4},
{0xf4a1,0xf4a4,0x1d32},
{0xf4a5,0xf4a6,0x205c},
};

static pdf_cmap cmap_EUC_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "EUC-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 3, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8ea0, 0x8edf },
		{ 2, 0xa1a1, 0xfefe },
	},
	120, 120, (pdf_range*)cmap_EUC_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/EUC-V.h

/* This is an automatically generated file. Do not edit. */

/* EUC-V */

static const pdf_range cmap_EUC_V_ranges[] = {
{0xa1a2,0xa1a3,0x1ecf},
{0xa1b1,0xa1b2,0x1ed1},
{0xa1bc,0xa1be,0x1ed3},
{0xa1c1,0xa1c5,0x1ed6},
{0xa1ca,0xa1db,0x1edb},
{0xa1e1,0xa1e1,0x1eed},
{0xa4a1,0xa4a1,0x1eee},
{0xa4a3,0xa4a3,0x1eef},
{0xa4a5,0xa4a5,0x1ef0},
{0xa4a7,0xa4a7,0x1ef1},
{0xa4a9,0xa4a9,0x1ef2},
{0xa4c3,0xa4c3,0x1ef3},
{0xa4e3,0xa4e3,0x1ef4},
{0xa4e5,0xa4e5,0x1ef5},
{0xa4e7,0xa4e7,0x1ef6},
{0xa4ee,0xa4ee,0x1ef7},
{0xa5a1,0xa5a1,0x1ef8},
{0xa5a3,0xa5a3,0x1ef9},
{0xa5a5,0xa5a5,0x1efa},
{0xa5a7,0xa5a7,0x1efb},
{0xa5a9,0xa5a9,0x1efc},
{0xa5c3,0xa5c3,0x1efd},
{0xa5e3,0xa5e3,0x1efe},
{0xa5e5,0xa5e5,0x1eff},
{0xa5e7,0xa5e7,0x1f00},
{0xa5ee,0xa5ee,0x1f01},
{0xa5f5,0xa5f6,0x1f02},
};

static pdf_cmap cmap_EUC_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "EUC-V",
	/* usecmap */ "EUC-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	27, 27, (pdf_range*)cmap_EUC_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/Ext-RKSJ-H.h

/* This is an automatically generated file. Do not edit. */

/* Ext-RKSJ-H */

static const pdf_range cmap_Ext_RKSJ_H_ranges[] = {
{0x20,0x7e,0xe7},
{0xa0,0xdf,0x146},
{0x8140,0x817e,0x279},
{0x8180,0x8188,0x2b8},
{0x8189,0x8189,0x1d36},
{0x818a,0x81ac,0x2c2},
{0x824f,0x8258,0x30c},
{0x8260,0x8279,0x316},
{0x8281,0x829a,0x330},
{0x829f,0x82f1,0x34a},
{0x8340,0x837e,0x39d},
{0x8380,0x8396,0x3dc},
{0x839f,0x83b6,0x3f3},
{0x83bf,0x83d6,0x40b},
{0x8440,0x8460,0x423},
{0x8470,0x847e,0x444},
{0x8480,0x8491,0x453},
{0x8540,0x857e,0xe8},
{0x8580,0x8580,0x186},
{0x8581,0x859e,0x128},
{0x859f,0x85dd,0x147},
{0x85de,0x85fc,0x187},
{0x8640,0x867e,0x1a6},
{0x8680,0x8691,0x1e5},
{0x8692,0x8692,0x127},
{0x8693,0x869e,0x1f7},
{0x86a2,0x86ed,0x1d37},
{0x8740,0x875d,0x1d83},
{0x875f,0x8775,0x1da1},
{0x877e,0x877e,0x2083},
{0x8780,0x878f,0x1db8},
{0x8790,0x8790,0x2fa},
{0x8791,0x8791,0x2f9},
{0x8792,0x8792,0x301},
{0x8793,0x8799,0x1dc8},
{0x879a,0x879a,0x300},
{0x879b,0x879c,0x1dcf},
{0x889f,0x889f,0x465},
{0x88a0,0x88a0,0x1dd1},
{0x88a1,0x88b0,0x467},
{0x88b1,0x88b1,0x1ca2},
{0x88b2,0x88b8,0x478},
{0x88b9,0x88b9,0x1dd2},
{0x88ba,0x88eb,0x480},
{0x88ec,0x88ec,0x1dd3},
{0x88ed,0x88f0,0x4b3},
{0x88f1,0x88f1,0x1dd4},
{0x88f2,0x88f9,0x4b8},
{0x88fa,0x88fa,0x1dd5},
{0x88fb,0x88fc,0x4c1},
{0x8940,0x8948,0x4c3},
{0x8949,0x8949,0x1dd6},
{0x894a,0x8953,0x4cd},
{0x8954,0x8954,0x1dd7},
{0x8955,0x8957,0x4d8},
{0x8958,0x8958,0x1dd8},
{0x8959,0x895a,0x4dc},
{0x895b,0x895c,0x1dd9},
{0x895d,0x8960,0x4e0},
{0x8961,0x8961,0x1ddb},
{0x8962,0x897e,0x4e5},
{0x8980,0x898a,0x502},
{0x898b,0x898b,0x1ddc},
{0x898c,0x89a5,0x50e},
{0x89a6,0x89a6,0x1ddd},
{0x89a7,0x89a7,0x1cc9},
{0x89a8,0x89a8,0x1dde},
{0x89a9,0x89dd,0x52b},
{0x89de,0x89de,0x1ddf},
{0x89df,0x89f7,0x561},
{0x89f8,0x89f8,0x1de0},
{0x89f9,0x89fa,0x57b},
{0x89fb,0x89fb,0x1de1},
{0x89fc,0x89fc,0x57e},
{0x8a40,0x8a40,0x57f},
{0x8a41,0x8a41,0x1de2},
{0x8a42,0x8a60,0x581},
{0x8a61,0x8a61,0x1961},
{0x8a62,0x8a67,0x5a1},
{0x8a68,0x8a68,0x139f},
{0x8a69,0x8a7e,0x5a8},
{0x8a80,0x8a84,0x5be},
{0x8a85,0x8a85,0x1de3},
{0x8a86,0x8a8a,0x5c4},
{0x8a8b,0x8a8b,0x1de4},
{0x8a8c,0x8a92,0x5ca},
{0x8a93,0x8a93,0x1de5},
{0x8a94,0x8a95,0x5d2},
{0x8a96,0x8a96,0x1731},
{0x8a97,0x8a99,0x5d5},
{0x8a9a,0x8a9a,0x1de6},
{0x8a9b,0x8abf,0x5d9},
{0x8ac0,0x8ac0,0x1de7},
{0x8ac1,0x8ac1,0x1572},
{0x8ac2,0x8aca,0x600},
{0x8acb,0x8acb,0x1de8},
{0x8acc,0x8acf,0x60a},
{0x8ad0,0x8ad0,0x1a20},
{0x8ad1,0x8ae2,0x60f},
{0x8ae3,0x8ae3,0x1de9},
{0x8ae4,0x8afc,0x622},
{0x8b40,0x8b49,0x63b},
{0x8b4a,0x8b4a,0x1dea},
{0x8b4b,0x8b5e,0x646},
{0x8b5f,0x8b5f,0x1deb},
{0x8b60,0x8b7e,0x65b},
{0x8b80,0x8b9f,0x67a},
{0x8ba0,0x8ba0,0x1dec},
{0x8ba1,0x8ba7,0x69b},
{0x8ba8,0x8ba8,0x1ded},
{0x8ba9,0x8bc3,0x6a3},
{0x8bc4,0x8bc4,0x1d32},
{0x8bc5,0x8bcc,0x6bf},
{0x8bcd,0x8bcd,0x1dee},
{0x8bce,0x8bea,0x6c8},
{0x8beb,0x8beb,0x1def},
{0x8bec,0x8bf1,0x6e6},
{0x8bf2,0x8bf2,0x1df0},
{0x8bf3,0x8bf8,0x6ed},
{0x8bf9,0x8bf9,0x1df1},
{0x8bfa,0x8bfa,0x6f4},
{0x8bfb,0x8bfb,0x1df2},
{0x8bfc,0x8bfc,0x6f6},
{0x8c40,0x8c42,0x6f7},
{0x8c43,0x8c43,0x1df3},
{0x8c44,0x8c55,0x6fb},
{0x8c56,0x8c56,0x1df4},
{0x8c57,0x8c63,0x70e},
{0x8c64,0x8c64,0x1df5},
{0x8c65,0x8c6c,0x71c},
{0x8c6d,0x8c6d,0x1df6},
{0x8c6e,0x8c70,0x725},
{0x8c71,0x8c71,0x1df7},
{0x8c72,0x8c73,0x729},
{0x8c74,0x8c74,0x1df8},
{0x8c75,0x8c79,0x72c},
{0x8c7a,0x8c7a,0x1c0d},
{0x8c7b,0x8c7e,0x732},
{0x8c80,0x8c83,0x736},
{0x8c84,0x8c84,0x1df9},
{0x8c85,0x8c90,0x73b},
{0x8c91,0x8c91,0x1dfa},
{0x8c92,0x8c98,0x748},
{0x8c99,0x8c99,0x1dfb},
{0x8c9a,0x8c9d,0x750},
{0x8c9e,0x8c9e,0x1dfc},
{0x8c9f,0x8cb1,0x755},
{0x8cb2,0x8cb2,0x1dfd},
{0x8cb3,0x8cbe,0x769},
{0x8cbf,0x8cbf,0x1dfe},
{0x8cc0,0x8cfc,0x776},
{0x8d40,0x8d49,0x7b3},
{0x8d4a,0x8d4a,0x1dff},
{0x8d4b,0x8d55,0x7be},
{0x8d56,0x8d56,0x1e00},
{0x8d57,0x8d60,0x7ca},
{0x8d61,0x8d61,0x1e01},
{0x8d62,0x8d7a,0x7d5},
{0x8d7b,0x8d7b,0x16dd},
{0x8d7c,0x8d7e,0x7ef},
{0x8d80,0x8d8c,0x7f2},
{0x8d8d,0x8d8d,0x1e02},
{0x8d8e,0x8d93,0x800},
{0x8d94,0x8d94,0x1e03},
{0x8d95,0x8d98,0x807},
{0x8d99,0x8d99,0x1e04},
{0x8d9a,0x8dd0,0x80c},
{0x8dd1,0x8dd1,0x1e05},
{0x8dd2,0x8de4,0x844},
{0x8de5,0x8de5,0x1e06},
{0x8de6,0x8df1,0x858},
{0x8df2,0x8df2,0x1e07},
{0x8df3,0x8dfc,0x865},
{0x8e40,0x8e45,0x86f},
{0x8e46,0x8e46,0x1e08},
{0x8e47,0x8e48,0x876},
{0x8e49,0x8e49,0x1e09},
{0x8e4a,0x8e4a,0x879},
{0x8e4b,0x8e4b,0x1e0a},
{0x8e4c,0x8e57,0x87b},
{0x8e58,0x8e58,0x1e0b},
{0x8e59,0x8e7e,0x888},
{0x8e80,0x8eb5,0x8ae},
{0x8eb6,0x8eb6,0x1e0c},
{0x8eb7,0x8ec5,0x8e5},
{0x8ec6,0x8ec6,0x1e0d},
{0x8ec7,0x8ec7,0x1929},
{0x8ec8,0x8ed4,0x8f6},
{0x8ed5,0x8ed5,0x1e0e},
{0x8ed6,0x8eda,0x904},
{0x8edb,0x8edc,0x1e0f},
{0x8edd,0x8efc,0x90b},
{0x8f40,0x8f49,0x92b},
{0x8f4a,0x8f4a,0x1e11},
{0x8f4b,0x8f54,0x936},
{0x8f55,0x8f55,0x1e12},
{0x8f56,0x8f7e,0x941},
{0x8f80,0x8f8b,0x96a},
{0x8f8c,0x8f8d,0x1e13},
{0x8f8e,0x8f91,0x978},
{0x8f92,0x8f93,0x1e15},
{0x8f94,0x8fa2,0x97e},
{0x8fa3,0x8fa3,0x1e17},
{0x8fa4,0x8fb0,0x98e},
{0x8fb1,0x8fb1,0x1e18},
{0x8fb2,0x8fbc,0x99c},
{0x8fbd,0x8fbd,0x1e19},
{0x8fbe,0x8fd2,0x9a8},
{0x8fd3,0x8fd3,0x1e1a},
{0x8fd4,0x8fdc,0x9be},
{0x8fdd,0x8fdd,0x1e1b},
{0x8fde,0x8fe1,0x9c8},
{0x8fe2,0x8fe2,0x1e1c},
{0x8fe3,0x8ffc,0x9cd},
{0x9040,0x9048,0x9e7},
{0x9049,0x9049,0x1e1d},
{0x904a,0x9077,0x9f1},
{0x9078,0x9078,0x1e1e},
{0x9079,0x907e,0xa20},
{0x9080,0x9080,0x1e1f},
{0x9081,0x9088,0xa27},
{0x9089,0x9089,0x1e20},
{0x908a,0x909f,0xa30},
{0x90a0,0x90a0,0x1e21},
{0x90a1,0x90bf,0xa47},
{0x90c0,0x90c0,0x1e22},
{0x90c1,0x90e3,0xa67},
{0x90e4,0x90e4,0x1e23},
{0x90e5,0x90ee,0xa8b},
{0x90ef,0x90f0,0x1e24},
{0x90f1,0x90f6,0xa97},
{0x90f7,0x90f8,0x1e26},
{0x90f9,0x90fc,0xa9f},
{0x9140,0x9145,0xaa3},
{0x9146,0x9146,0x1e28},
{0x9147,0x9147,0x1a6e},
{0x9148,0x9157,0xaab},
{0x9158,0x9158,0x1e29},
{0x9159,0x916a,0xabc},
{0x916b,0x916b,0x1e2a},
{0x916c,0x916d,0xacf},
{0x916e,0x916e,0x1e2b},
{0x916f,0x917d,0xad2},
{0x917e,0x917e,0x1e2c},
{0x9180,0x9188,0xae2},
{0x9189,0x9189,0x1e2d},
{0x918a,0x91ba,0xaec},
{0x91bb,0x91bb,0x1e2e},
{0x91bc,0x91ca,0xb1e},
{0x91cb,0x91cb,0x1e2f},
{0x91cc,0x91d9,0xb2e},
{0x91da,0x91da,0x1e30},
{0x91db,0x91e0,0xb3d},
{0x91e1,0x91e1,0x1e31},
{0x91e2,0x91ec,0xb44},
{0x91ed,0x91ed,0x1e32},
{0x91ee,0x91f2,0xb50},
{0x91f3,0x91f4,0x1e33},
{0x91f5,0x91fa,0xb57},
{0x91fb,0x91fb,0x1e35},
{0x91fc,0x91fc,0xb5e},
{0x9240,0x9245,0xb5f},
{0x9246,0x9246,0x1e36},
{0x9247,0x9247,0xb66},
{0x9248,0x9249,0x1e37},
{0x924a,0x924b,0xb69},
{0x924c,0x924d,0x1e39},
{0x924e,0x925b,0xb6d},
{0x925c,0x925c,0x1e3b},
{0x925d,0x927e,0xb7c},
{0x9280,0x928f,0xb9e},
{0x9290,0x9290,0x1e3c},
{0x9291,0x9294,0xbaf},
{0x9295,0x9295,0x1e3d},
{0x9296,0x929b,0xbb4},
{0x929c,0x929c,0x1e3e},
{0x929d,0x92ba,0xbbb},
{0x92bb,0x92bb,0x1e3f},
{0x92bc,0x92c5,0xbda},
{0x92c6,0x92c6,0x1e40},
{0x92c7,0x92c7,0xbe5},
{0x92c8,0x92c8,0x1e41},
{0x92c9,0x92ca,0xbe7},
{0x92cb,0x92cb,0x1e42},
{0x92cc,0x92cc,0xbea},
{0x92cd,0x92cd,0x1e43},
{0x92ce,0x92d8,0xbec},
{0x92d9,0x92d9,0x11b5},
{0x92da,0x92fc,0xbf8},
{0x9340,0x9340,0xc1b},
{0x9341,0x9341,0x1e44},
{0x9342,0x9345,0xc1d},
{0x9346,0x9346,0x1e45},
{0x9347,0x934c,0xc22},
{0x934d,0x934d,0x1e46},
{0x934e,0x9354,0xc29},
{0x9355,0x9355,0x1e47},
{0x9356,0x935d,0xc31},
{0x935e,0x935e,0x1e48},
{0x935f,0x9366,0xc3a},
{0x9367,0x9367,0x1e49},
{0x9368,0x9369,0xc43},
{0x936a,0x936a,0x1e4a},
{0x936b,0x936f,0xc46},
{0x9370,0x9371,0x1e4b},
{0x9372,0x9375,0xc4d},
{0x9376,0x9376,0x16df},
{0x9377,0x937e,0xc52},
{0x9380,0x9383,0xc5a},
{0x9384,0x9384,0x1e4d},
{0x9385,0x938d,0xc5f},
{0x938e,0x938e,0x1450},
{0x938f,0x9392,0xc69},
{0x9393,0x9393,0x1536},
{0x9394,0x9397,0xc6e},
{0x9398,0x9398,0x1e4e},
{0x9399,0x93bb,0xc73},
{0x93bc,0x93bc,0x1e4f},
{0x93bd,0x93bf,0xc97},
{0x93c0,0x93c0,0x1e50},
{0x93c1,0x93d1,0xc9b},
{0x93d2,0x93d3,0x1e51},
{0x93d4,0x93d8,0xcae},
{0x93d9,0x93da,0x1e53},
{0x93db,0x93de,0xcb5},
{0x93df,0x93df,0x1e55},
{0x93e0,0x93e3,0xcba},
{0x93e4,0x93e5,0x1e56},
{0x93e6,0x93e7,0xcc0},
{0x93e8,0x93e8,0x1e58},
{0x93e9,0x93f3,0xcc3},
{0x93f4,0x93f4,0x1aed},
{0x93f5,0x93fc,0xccf},
{0x9440,0x9447,0xcd7},
{0x9448,0x9448,0x1e59},
{0x9449,0x9457,0xce0},
{0x9458,0x9458,0x1e5a},
{0x9459,0x9475,0xcf0},
{0x9476,0x9476,0x1e5b},
{0x9477,0x947e,0xd0e},
{0x9480,0x9486,0xd16},
{0x9487,0x9487,0x1e5c},
{0x9488,0x9488,0x1989},
{0x9489,0x9489,0x1e5d},
{0x948a,0x948c,0xd20},
{0x948d,0x948d,0x1e5e},
{0x948e,0x94a1,0xd24},
{0x94a2,0x94a2,0x1e5f},
{0x94a3,0x94ab,0xd39},
{0x94ac,0x94ac,0x1e60},
{0x94ad,0x94ad,0xd43},
{0x94ae,0x94ae,0x1e61},
{0x94af,0x94d1,0xd45},
{0x94d2,0x94d2,0x1e62},
{0x94d3,0x94df,0xd69},
{0x94e0,0x94e0,0x1e63},
{0x94e1,0x94f2,0xd77},
{0x94f3,0x94f3,0x1e64},
{0x94f4,0x94fc,0xd8a},
{0x9540,0x9540,0xd93},
{0x9541,0x9542,0x1e65},
{0x9543,0x954d,0xd96},
{0x954e,0x954e,0x1e67},
{0x954f,0x954f,0x143b},
{0x9550,0x9550,0xda3},
{0x9551,0x9551,0x1e68},
{0x9552,0x9553,0xda5},
{0x9554,0x9554,0x1e69},
{0x9555,0x955e,0xda8},
{0x955f,0x955f,0x1e6a},
{0x9560,0x956c,0xdb3},
{0x956d,0x956d,0x1e6b},
{0x956e,0x956f,0xdc1},
{0x9570,0x9570,0x1e6c},
{0x9571,0x957e,0xdc4},
{0x9580,0x95c0,0xdd2},
{0x95c1,0x95c1,0x1e6d},
{0x95c2,0x95ca,0xe14},
{0x95cb,0x95cb,0x1e6e},
{0x95cc,0x95d7,0xe1e},
{0x95d8,0x95d8,0x1e6f},
{0x95d9,0x95f6,0xe2b},
{0x95f7,0x95f7,0x1e70},
{0x95f8,0x95fc,0xe4a},
{0x9640,0x9640,0xe4f},
{0x9641,0x9641,0x1e71},
{0x9642,0x9647,0xe51},
{0x9648,0x9648,0x1e72},
{0x9649,0x9669,0xe58},
{0x966a,0x966a,0x1e73},
{0x966b,0x967e,0xe7a},
{0x9680,0x9689,0xe8e},
{0x968a,0x968a,0x1d33},
{0x968b,0x968f,0xe99},
{0x9690,0x9690,0x1e74},
{0x9691,0x9698,0xe9f},
{0x9699,0x9699,0x102f},
{0x969a,0x96ca,0xea8},
{0x96cb,0x96cb,0x1e75},
{0x96cc,0x96d6,0xeda},
{0x96d7,0x96d7,0x1e76},
{0x96d8,0x96dc,0xee6},
{0x96dd,0x96dd,0x1e77},
{0x96de,0x96df,0xeec},
{0x96e0,0x96e0,0x1e78},
{0x96e1,0x96f6,0xeef},
{0x96f7,0x96f7,0x1935},
{0x96f8,0x96f8,0x1e79},
{0x96f9,0x96f9,0xf07},
{0x96fa,0x96fa,0x1e7a},
{0x96fb,0x96fb,0xf09},
{0x96fc,0x96fc,0x1e7b},
{0x9740,0x9750,0xf0b},
{0x9751,0x9751,0x1e7c},
{0x9752,0x976e,0xf1d},
{0x976f,0x976f,0x1e7d},
{0x9770,0x9772,0xf3b},
{0x9773,0x9773,0x1e7e},
{0x9774,0x9778,0xf3f},
{0x9779,0x9779,0x1d34},
{0x977a,0x977e,0xf45},
{0x9780,0x9788,0xf4a},
{0x9789,0x9789,0x1e7f},
{0x978a,0x97c8,0xf54},
{0x97c9,0x97c9,0x1e80},
{0x97ca,0x97f7,0xf94},
{0x97f8,0x97f9,0x1e81},
{0x97fa,0x97fc,0xfc4},
{0x9840,0x9840,0x1e83},
{0x9841,0x984f,0xfc8},
{0x9850,0x9850,0x1e84},
{0x9851,0x9854,0xfd8},
{0x9855,0x9855,0x1777},
{0x9856,0x9857,0xfdd},
{0x9858,0x9858,0x1e85},
{0x9859,0x9872,0xfe0},
{0x989f,0x98d3,0xffa},
{0x98d4,0x98d4,0xea7},
{0x98d5,0x98fc,0x1030},
{0x9940,0x995b,0x1058},
{0x995c,0x995c,0x1e86},
{0x995d,0x9965,0x1075},
{0x9966,0x9966,0x1e87},
{0x9967,0x9969,0x107f},
{0x996a,0x996a,0x1e88},
{0x996b,0x996b,0x1083},
{0x996c,0x996c,0x1e89},
{0x996d,0x997e,0x1085},
{0x9980,0x99fc,0x1097},
{0x9a40,0x9a4e,0x1114},
{0x9a4f,0x9a4f,0x1e8a},
{0x9a50,0x9a58,0x1124},
{0x9a59,0x9a59,0x1e8b},
{0x9a5a,0x9a6e,0x112e},
{0x9a6f,0x9a6f,0x1e8c},
{0x9a70,0x9a7c,0x1144},
{0x9a7d,0x9a7d,0x1e8d},
{0x9a7e,0x9a7e,0x1152},
{0x9a80,0x9a8a,0x1153},
{0x9a8b,0x9a8b,0x1e8e},
{0x9a8c,0x9ac1,0x115f},
{0x9ac2,0x9ac2,0x1e8f},
{0x9ac3,0x9ae1,0x1196},
{0x9ae2,0x9ae2,0xbf7},
{0x9ae3,0x9afc,0x11b6},
{0x9b40,0x9b5b,0x11d0},
{0x9b5c,0x9b5c,0x1e90},
{0x9b5d,0x9b7e,0x11ed},
{0x9b80,0x9b82,0x120f},
{0x9b83,0x9b83,0x1e91},
{0x9b84,0x9b9f,0x1213},
{0x9ba0,0x9ba0,0x1e92},
{0x9ba1,0x9bef,0x1230},
{0x9bf0,0x9bf0,0x1e93},
{0x9bf1,0x9bfc,0x1280},
{0x9c40,0x9c7e,0x128c},
{0x9c80,0x9ca1,0x12cb},
{0x9ca2,0x9ca2,0x1e94},
{0x9ca3,0x9cfc,0x12ee},
{0x9d40,0x9d7e,0x1348},
{0x9d80,0x9d80,0x1e95},
{0x9d81,0x9d8b,0x1388},
{0x9d8c,0x9d8c,0x1e96},
{0x9d8d,0x9d97,0x1394},
{0x9d98,0x9d98,0x5a7},
{0x9d99,0x9db6,0x13a0},
{0x9db7,0x9db7,0x1e97},
{0x9db8,0x9dca,0x13bf},
{0x9dcb,0x9dcb,0x1e98},
{0x9dcc,0x9dfc,0x13d3},
{0x9e40,0x9e63,0x1404},
{0x9e64,0x9e64,0x1e99},
{0x9e65,0x9e68,0x1429},
{0x9e69,0x9e69,0x1e9a},
{0x9e6a,0x9e76,0x142e},
{0x9e77,0x9e77,0xda2},
{0x9e78,0x9e7e,0x143c},
{0x9e80,0x9e8a,0x1443},
{0x9e8b,0x9e8b,0x1e9b},
{0x9e8c,0x9e8c,0x144f},
{0x9e8d,0x9e8d,0xc68},
{0x9e8e,0x9e93,0x1451},
{0x9e94,0x9e94,0x1e9c},
{0x9e95,0x9efc,0x1458},
{0x9f40,0x9f7e,0x14c0},
{0x9f80,0x9fb6,0x14ff},
{0x9fb7,0x9fb7,0xc6d},
{0x9fb8,0x9fcd,0x1537},
{0x9fce,0x9fce,0x1e9d},
{0x9fcf,0x9ff2,0x154e},
{0x9ff3,0x9ff3,0x5ff},
{0x9ff4,0x9ffc,0x1573},
{0xe040,0xe07e,0x157c},
{0xe080,0xe092,0x15bb},
{0xe093,0xe093,0x1e9e},
{0xe094,0xe0a3,0x15cf},
{0xe0a4,0xe0a4,0x1e9f},
{0xe0a5,0xe0dc,0x15e0},
{0xe0dd,0xe0dd,0x1ea0},
{0xe0de,0xe0f3,0x1619},
{0xe0f4,0xe0f4,0x1d35},
{0xe0f5,0xe0fc,0x1630},
{0xe140,0xe149,0x1638},
{0xe14a,0xe14a,0x1ea1},
{0xe14b,0xe14e,0x1643},
{0xe14f,0xe150,0x1ea2},
{0xe151,0xe17e,0x1649},
{0xe180,0xe1a8,0x1677},
{0xe1a9,0xe1a9,0x1ea4},
{0xe1aa,0xe1e5,0x16a1},
{0xe1e6,0xe1e6,0x7ee},
{0xe1e7,0xe1e7,0x16de},
{0xe1e8,0xe1e8,0xc51},
{0xe1e9,0xe1ec,0x16e0},
{0xe1ed,0xe1ed,0x1ea5},
{0xe1ee,0xe1fc,0x16e5},
{0xe240,0xe268,0x16f4},
{0xe269,0xe269,0x1ea6},
{0xe26a,0xe272,0x171e},
{0xe273,0xe273,0x1ea7},
{0xe274,0xe27c,0x1728},
{0xe27d,0xe27d,0x5d4},
{0xe27e,0xe27e,0x1732},
{0xe280,0xe2b6,0x1733},
{0xe2b7,0xe2b7,0x1ea8},
{0xe2b8,0xe2c3,0x176b},
{0xe2c4,0xe2c4,0xfdc},
{0xe2c5,0xe2e1,0x1778},
{0xe2e2,0xe2e2,0x1ea9},
{0xe2e3,0xe2eb,0x1796},
{0xe2ec,0xe2ec,0x1eaa},
{0xe2ed,0xe2fc,0x17a0},
{0xe340,0xe357,0x17b0},
{0xe358,0xe358,0x1eab},
{0xe359,0xe359,0x17c9},
{0xe35a,0xe35a,0x1eac},
{0xe35b,0xe364,0x17cb},
{0xe365,0xe365,0x1ead},
{0xe366,0xe37e,0x17d6},
{0xe380,0xe3c3,0x17ef},
{0xe3c4,0xe3c4,0x1eae},
{0xe3c5,0xe3fc,0x1834},
{0xe440,0xe47e,0x186c},
{0xe480,0xe483,0x18ab},
{0xe484,0xe484,0x1eaf},
{0xe485,0xe488,0x18b0},
{0xe489,0xe489,0x1eb0},
{0xe48a,0xe491,0x18b5},
{0xe492,0xe492,0x1eb1},
{0xe493,0xe4b1,0x18be},
{0xe4b2,0xe4b2,0x1eb2},
{0xe4b3,0xe4b8,0x18de},
{0xe4b9,0xe4b9,0x1eb3},
{0xe4ba,0xe4f1,0x18e5},
{0xe4f2,0xe4f2,0x1eb4},
{0xe4f3,0xe4fc,0x191e},
{0xe540,0xe540,0x1928},
{0xe541,0xe541,0x8f5},
{0xe542,0xe54c,0x192a},
{0xe54d,0xe54d,0xf05},
{0xe54e,0xe55a,0x1936},
{0xe55b,0xe55b,0x1eb5},
{0xe55c,0xe578,0x1944},
{0xe579,0xe579,0x5a0},
{0xe57a,0xe57e,0x1962},
{0xe580,0xe5a1,0x1967},
{0xe5a2,0xe5a2,0xd1e},
{0xe5a3,0xe5a4,0x198a},
{0xe5a5,0xe5a5,0x1eb6},
{0xe5a6,0xe5ba,0x198d},
{0xe5bb,0xe5bb,0x1eb7},
{0xe5bc,0xe5ec,0x19a3},
{0xe5ed,0xe5ed,0x1eb8},
{0xe5ee,0xe5fc,0x19d5},
{0xe640,0xe650,0x19e4},
{0xe651,0xe651,0x1eb9},
{0xe652,0xe67b,0x19f6},
{0xe67c,0xe67c,0x60e},
{0xe67d,0xe67e,0x1a21},
{0xe680,0xe685,0x1a23},
{0xe686,0xe686,0x1eba},
{0xe687,0xe695,0x1a2a},
{0xe696,0xe696,0x1ebb},
{0xe697,0xe6ca,0x1a3a},
{0xe6cb,0xe6cb,0xaaa},
{0xe6cc,0xe6e6,0x1a6f},
{0xe6e7,0xe6e7,0x1ebc},
{0xe6e8,0xe6f1,0x1a8b},
{0xe6f2,0xe6f2,0x1ebd},
{0xe6f3,0xe6fc,0x1a96},
{0xe740,0xe76c,0x1aa0},
{0xe76d,0xe76d,0x1ebe},
{0xe76e,0xe77e,0x1ace},
{0xe780,0xe78b,0x1adf},
{0xe78c,0xe78c,0x1ebf},
{0xe78d,0xe78d,0x1aec},
{0xe78e,0xe78e,0x1ec0},
{0xe78f,0xe7a6,0x1aee},
{0xe7a7,0xe7a7,0x1ec1},
{0xe7a8,0xe7ba,0x1b07},
{0xe7bb,0xe7bb,0x1ec2},
{0xe7bc,0xe7d4,0x1b1b},
{0xe7d5,0xe7d5,0x1ec3},
{0xe7d6,0xe7fc,0x1b35},
{0xe840,0xe87e,0x1b5c},
{0xe880,0xe884,0x1b9b},
{0xe885,0xe885,0x1ec4},
{0xe886,0xe8b0,0x1ba1},
{0xe8b1,0xe8b1,0x1ec5},
{0xe8b2,0xe8c2,0x1bcd},
{0xe8c3,0xe8c3,0x1ec6},
{0xe8c4,0xe8ce,0x1bdf},
{0xe8cf,0xe8cf,0x1ec7},
{0xe8d0,0xe8d4,0x1beb},
{0xe8d5,0xe8d5,0x1ec8},
{0xe8d6,0xe8f1,0x1bf1},
{0xe8f2,0xe8f2,0x731},
{0xe8f3,0xe8f3,0x1ec9},
{0xe8f4,0xe8fc,0x1c0f},
{0xe940,0xe97e,0x1c18},
{0xe980,0xe9aa,0x1c57},
{0xe9ab,0xe9ab,0x1eca},
{0xe9ac,0xe9b9,0x1c83},
{0xe9ba,0xe9ba,0x1ecb},
{0xe9bb,0xe9ca,0x1c92},
{0xe9cb,0xe9cb,0x477},
{0xe9cc,0xe9cc,0x1ecc},
{0xe9cd,0xe9f1,0x1ca4},
{0xe9f2,0xe9f2,0x529},
{0xe9f3,0xe9fc,0x1cca},
{0xea40,0xea6f,0x1cd4},
{0xea70,0xea70,0x1ecd},
{0xea71,0xea7e,0x1d05},
{0xea80,0xea9c,0x1d13},
{0xea9d,0xea9d,0x1ece},
{0xea9e,0xea9e,0x1d31},
{0xed40,0xed7e,0x20a7},
{0xed80,0xedb3,0x20e6},
{0xedb4,0xedb4,0x7c9},
{0xedb5,0xedfc,0x211a},
{0xee40,0xee7e,0x2162},
{0xee80,0xeeec,0x21a1},
{0xeeef,0xeef8,0x1f9c},
{0xeef9,0xeef9,0x2ef},
{0xeefa,0xeefc,0x1f45},
};

static pdf_cmap cmap_Ext_RKSJ_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "Ext-RKSJ-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 4, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8140, 0x9ffc },
		{ 1, 0xa0, 0xdf },
		{ 2, 0xe040, 0xfcfc },
	},
	665, 665, (pdf_range*)cmap_Ext_RKSJ_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/Ext-RKSJ-V.h

/* This is an automatically generated file. Do not edit. */

/* Ext-RKSJ-V */

static const pdf_range cmap_Ext_RKSJ_V_ranges[] = {
{0x8141,0x8142,0x1ecf},
{0x8143,0x8143,0x204c},
{0x8144,0x8144,0x2052},
{0x814a,0x814a,0x2050},
{0x814b,0x814b,0x204f},
{0x815b,0x815d,0x1ed3},
{0x8160,0x8164,0x1ed6},
{0x8165,0x8165,0x2059},
{0x8166,0x8166,0x2054},
{0x8167,0x8167,0x2057},
{0x8168,0x8168,0x2056},
{0x8169,0x817a,0x1edb},
{0x818b,0x818b,0x204d},
{0x818c,0x818c,0x2051},
{0x818d,0x818d,0x205b},
{0x81ac,0x81ac,0x204e},
{0x829f,0x829f,0x1eee},
{0x82a1,0x82a1,0x1eef},
{0x82a3,0x82a3,0x1ef0},
{0x82a5,0x82a5,0x1ef1},
{0x82a7,0x82a7,0x1ef2},
{0x82c1,0x82c1,0x1ef3},
{0x82e1,0x82e1,0x1ef4},
{0x82e3,0x82e3,0x1ef5},
{0x82e5,0x82e5,0x1ef6},
{0x82ec,0x82ec,0x1ef7},
{0x8340,0x8340,0x1ef8},
{0x8342,0x8342,0x1ef9},
{0x8344,0x8344,0x1efa},
{0x8346,0x8346,0x1efb},
{0x8348,0x8348,0x1efc},
{0x8362,0x8362,0x1efd},
{0x8383,0x8383,0x1efe},
{0x8385,0x8385,0x1eff},
{0x8387,0x8387,0x1f00},
{0x838e,0x838e,0x1f01},
{0x8395,0x8396,0x1f02},
{0x875f,0x876e,0x1f04},
{0x8780,0x8781,0x1f14},
};

static pdf_cmap cmap_Ext_RKSJ_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "Ext-RKSJ-V",
	/* usecmap */ "Ext-RKSJ-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	39, 39, (pdf_range*)cmap_Ext_RKSJ_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GB-EUC-H.h

/* This is an automatically generated file. Do not edit. */

/* GB-EUC-H */

static const pdf_range cmap_GB_EUC_H_ranges[] = {
{0x20,0x20,0x1e24},
{0x21,0x7e,0x32e},
{0xa1a1,0xa1fe,0x60},
{0xa2b1,0xa2e2,0xbe},
{0xa2e5,0xa2ee,0xf0},
{0xa2f1,0xa2fc,0xfa},
{0xa3a1,0xa3fe,0x106},
{0xa4a1,0xa4f3,0x164},
{0xa5a1,0xa5f6,0x1b7},
{0xa6a1,0xa6b8,0x20d},
{0xa6c1,0xa6f5,0x225},
{0xa7a1,0xa7c1,0x25a},
{0xa7d1,0xa7f1,0x27b},
{0xa8a1,0xa8c0,0x29c},
{0xa8c5,0xa8ea,0x2bc},
{0xa9a4,0xa9ef,0x2e2},
{0xaaa1,0xaafe,0x32e},
{0xaba1,0xabc0,0x38c},
{0xb0a1,0xb0fe,0x3ac},
{0xb1a1,0xb1fe,0x40a},
{0xb2a1,0xb2fe,0x468},
{0xb3a1,0xb3fe,0x4c6},
{0xb4a1,0xb4fe,0x524},
{0xb5a1,0xb5fe,0x582},
{0xb6a1,0xb6fe,0x5e0},
{0xb7a1,0xb7fe,0x63e},
{0xb8a1,0xb8fe,0x69c},
{0xb9a1,0xb9fe,0x6fa},
{0xbaa1,0xbafe,0x758},
{0xbba1,0xbbfe,0x7b6},
{0xbca1,0xbcfe,0x814},
{0xbda1,0xbdfe,0x872},
{0xbea1,0xbefe,0x8d0},
{0xbfa1,0xbffe,0x92e},
{0xc0a1,0xc0fe,0x98c},
{0xc1a1,0xc1fe,0x9ea},
{0xc2a1,0xc2fe,0xa48},
{0xc3a1,0xc3fe,0xaa6},
{0xc4a1,0xc4fe,0xb04},
{0xc5a1,0xc5fe,0xb62},
{0xc6a1,0xc6fe,0xbc0},
{0xc7a1,0xc7fe,0xc1e},
{0xc8a1,0xc8fe,0xc7c},
{0xc9a1,0xc9fe,0xcda},
{0xcaa1,0xcafe,0xd38},
{0xcba1,0xcbfe,0xd96},
{0xcca1,0xccfe,0xdf4},
{0xcda1,0xcdfe,0xe52},
{0xcea1,0xcefe,0xeb0},
{0xcfa1,0xcffe,0xf0e},
{0xd0a1,0xd0fe,0xf6c},
{0xd1a1,0xd1fe,0xfca},
{0xd2a1,0xd2fe,0x1028},
{0xd3a1,0xd3fe,0x1086},
{0xd4a1,0xd4fe,0x10e4},
{0xd5a1,0xd5fe,0x1142},
{0xd6a1,0xd6fe,0x11a0},
{0xd7a1,0xd7f9,0x11fe},
{0xd8a1,0xd8fe,0x1257},
{0xd9a1,0xd9fe,0x12b5},
{0xdaa1,0xdafe,0x1313},
{0xdba1,0xdbfe,0x1371},
{0xdca1,0xdcfe,0x13cf},
{0xdda1,0xddfe,0x142d},
{0xdea1,0xdefe,0x148b},
{0xdfa1,0xdffe,0x14e9},
{0xe0a1,0xe0fe,0x1547},
{0xe1a1,0xe1fe,0x15a5},
{0xe2a1,0xe2fe,0x1603},
{0xe3a1,0xe3fe,0x1661},
{0xe4a1,0xe4fe,0x16bf},
{0xe5a1,0xe5fe,0x171d},
{0xe6a1,0xe6fe,0x177b},
{0xe7a1,0xe7fe,0x17d9},
{0xe8a1,0xe8fe,0x1837},
{0xe9a1,0xe9fe,0x1895},
{0xeaa1,0xeafe,0x18f3},
{0xeba1,0xebfe,0x1951},
{0xeca1,0xecfe,0x19af},
{0xeda1,0xedfe,0x1a0d},
{0xeea1,0xeefe,0x1a6b},
{0xefa1,0xeffe,0x1ac9},
{0xf0a1,0xf0fe,0x1b27},
{0xf1a1,0xf1fe,0x1b85},
{0xf2a1,0xf2fe,0x1be3},
{0xf3a1,0xf3fe,0x1c41},
{0xf4a1,0xf4fe,0x1c9f},
{0xf5a1,0xf5fe,0x1cfd},
{0xf6a1,0xf6fe,0x1d5b},
{0xf7a1,0xf7fe,0x1db9},
};

static pdf_cmap cmap_GB_EUC_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GB-EUC-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 1, 0x00, 0x80 },
		{ 2, 0xa1a1, 0xfefe },
	},
	90, 90, (pdf_range*)cmap_GB_EUC_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GB-EUC-V.h

/* This is an automatically generated file. Do not edit. */

/* GB-EUC-V */

static const pdf_range cmap_GB_EUC_V_ranges[] = {
{0xa1a2,0xa1a2,0x23f},
{0xa1a3,0xa1a3,0x23e},
{0xa1aa,0xa1aa,0x256},
{0xa1ab,0xa1ac,0x1e18},
{0xa1ad,0xa1ad,0x257},
{0xa1b2,0xa1bf,0x246},
{0xa1fe,0xa1fe,0x1e1a},
{0xa3a1,0xa3a1,0x242},
{0xa3a8,0xa3a9,0x244},
{0xa3ac,0xa3ac,0x23d},
{0xa3ae,0xa3ae,0x1e1b},
{0xa3ba,0xa3bb,0x240},
{0xa3bd,0xa3bd,0x1e1c},
{0xa3bf,0xa3bf,0x243},
{0xa3db,0xa3db,0x1e1d},
{0xa3dd,0xa3dd,0x1e1e},
{0xa3df,0xa3df,0x258},
{0xa3fb,0xa3fb,0x254},
{0xa3fd,0xa3fd,0x255},
{0xa3fe,0xa3fe,0x1e1f},
};

static pdf_cmap cmap_GB_EUC_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GB-EUC-V",
	/* usecmap */ "GB-EUC-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	20, 20, (pdf_range*)cmap_GB_EUC_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GBK-EUC-H.h

/* This is an automatically generated file. Do not edit. */

/* GBK-EUC-H */

static const pdf_range cmap_GBK_EUC_H_ranges[] = {
{0x20,0x20,0x1e24},
{0x21,0x7e,0x32e},
};

static pdf_cmap cmap_GBK_EUC_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GBK-EUC-H",
	/* usecmap */ "GBK-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8140, 0xfefe },
	},
	2, 2, (pdf_range*)cmap_GBK_EUC_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GBK-EUC-V.h

/* This is an automatically generated file. Do not edit. */

/* GBK-EUC-V */

static const pdf_range cmap_GBK_EUC_V_ranges[] = {
{0xa1a2,0xa1a2,0x23f},
{0xa1a3,0xa1a3,0x23e},
{0xa1aa,0xa1aa,0x256},
{0xa1ab,0xa1ac,0x1e18},
{0xa1ad,0xa1ad,0x257},
{0xa1b2,0xa1bf,0x246},
{0xa1fe,0xa1fe,0x1e1a},
{0xa3a1,0xa3a1,0x242},
{0xa3a8,0xa3a9,0x244},
{0xa3ac,0xa3ac,0x23d},
{0xa3ae,0xa3ae,0x1e1b},
{0xa3ba,0xa3bb,0x240},
{0xa3bd,0xa3bd,0x1e1c},
{0xa3bf,0xa3bf,0x243},
{0xa3db,0xa3db,0x1e1d},
{0xa3dd,0xa3dd,0x1e1e},
{0xa3df,0xa3df,0x258},
{0xa3fb,0xa3fb,0x254},
{0xa3fd,0xa3fd,0x255},
{0xa3fe,0xa3fe,0x1e1f},
};

static pdf_cmap cmap_GBK_EUC_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GBK-EUC-V",
	/* usecmap */ "GBK-EUC-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	20, 20, (pdf_range*)cmap_GBK_EUC_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GBK-X.h

/* This is an automatically generated file. Do not edit. */

/* GBK-X */

static const pdf_range cmap_GBK_X_ranges[] = {
{0x8140,0x8178,0x2758},
{0x8179,0x8179,0x2059},
{0x817a,0x817e,0x2791},
{0x8180,0x8185,0x2796},
{0x8186,0x8186,0x21f1},
{0x8187,0x81ec,0x279c},
{0x81ed,0x81ed,0x1ff2},
{0x81ee,0x81f5,0x2802},
{0x81f6,0x81f6,0x205d},
{0x81f7,0x81fe,0x280a},
{0x8240,0x8252,0x2812},
{0x8253,0x8253,0x269c},
{0x8254,0x8261,0x2825},
{0x8262,0x8262,0x21b5},
{0x8263,0x8273,0x2833},
{0x8274,0x8274,0x22cc},
{0x8275,0x8279,0x2844},
{0x827a,0x827a,0x2016},
{0x827b,0x827c,0x2849},
{0x827d,0x827d,0x1e62},
{0x827e,0x827e,0x284b},
{0x8280,0x8280,0x1f20},
{0x8281,0x8282,0x284c},
{0x8283,0x8283,0x207f},
{0x8284,0x828f,0x284e},
{0x8290,0x8290,0x205c},
{0x8291,0x82a4,0x285a},
{0x82a5,0x82a5,0x2194},
{0x82a6,0x82c7,0x286e},
{0x82c8,0x82c8,0x1e65},
{0x82c9,0x82c9,0x2281},
{0x82ca,0x82e0,0x2890},
{0x82e1,0x82e1,0x22cd},
{0x82e2,0x82e2,0x28a7},
{0x82e3,0x82e3,0x210a},
{0x82e4,0x82e4,0x1e3e},
{0x82e5,0x82ec,0x28a8},
{0x82ed,0x82ed,0x267f},
{0x82ee,0x82f1,0x28b0},
{0x82f2,0x82f2,0x222e},
{0x82f3,0x82f6,0x28b4},
{0x82f7,0x82f7,0x1e96},
{0x82f8,0x82f8,0x22cb},
{0x82f9,0x82f9,0x226c},
{0x82fa,0x82fa,0x28b8},
{0x82fb,0x82fb,0x2117},
{0x82fc,0x82fe,0x28b9},
{0x8340,0x8340,0x28bc},
{0x8341,0x8341,0x20e8},
{0x8342,0x8344,0x28bd},
{0x8345,0x8345,0x22d4},
{0x8346,0x8347,0x28c0},
{0x8348,0x8348,0x1fb9},
{0x8349,0x834b,0x28c2},
{0x834c,0x834c,0x22d8},
{0x834d,0x8352,0x28c5},
{0x8353,0x8353,0x20df},
{0x8354,0x8356,0x28cb},
{0x8357,0x8357,0x20c2},
{0x8358,0x835d,0x28ce},
{0x835e,0x835e,0x2195},
{0x835f,0x8364,0x28d4},
{0x8365,0x8365,0x1fac},
{0x8366,0x8366,0x22d3},
{0x8367,0x8371,0x28da},
{0x8372,0x8372,0x1f81},
{0x8373,0x8377,0x28e5},
{0x8378,0x8378,0x2210},
{0x8379,0x8379,0x28ea},
{0x837a,0x837a,0x22cf},
{0x837b,0x837b,0x28eb},
{0x837c,0x837c,0x2213},
{0x837d,0x837d,0x28ec},
{0x837e,0x837e,0x1fe4},
{0x8380,0x8380,0x1f90},
{0x8381,0x8385,0x28ed},
{0x8386,0x8386,0x22d6},
{0x8387,0x8388,0x28f2},
{0x8389,0x8389,0x22d0},
{0x838a,0x838a,0x22ce},
{0x838b,0x838c,0x28f4},
{0x838d,0x838d,0x2681},
{0x838e,0x8393,0x28f6},
{0x8394,0x8394,0x1e76},
{0x8395,0x839d,0x28fc},
{0x839e,0x839e,0x2231},
{0x839f,0x83a5,0x2905},
{0x83a6,0x83a6,0x1e93},
{0x83a7,0x83aa,0x290c},
{0x83ab,0x83ab,0x22d2},
{0x83ac,0x83ad,0x2910},
{0x83ae,0x83ae,0x22d7},
{0x83af,0x83af,0x22d5},
{0x83b0,0x83b0,0x22d1},
{0x83b1,0x83b9,0x2912},
{0x83ba,0x83ba,0x1ee5},
{0x83bb,0x83c8,0x291b},
{0x83c9,0x83c9,0x2025},
{0x83ca,0x83f5,0x2929},
{0x83f6,0x83f6,0x1ecf},
{0x83f7,0x83fe,0x2955},
{0x8440,0x844f,0x295d},
{0x8450,0x8450,0x1fd9},
{0x8451,0x8470,0x296d},
{0x8471,0x8471,0x22c8},
{0x8472,0x8473,0x298d},
{0x8474,0x8474,0x2263},
{0x8475,0x8476,0x298f},
{0x8477,0x8477,0x2683},
{0x8478,0x847e,0x2991},
{0x8480,0x8481,0x2998},
{0x8482,0x8482,0x1f17},
{0x8483,0x848d,0x299a},
{0x848e,0x848e,0x1f2b},
{0x848f,0x8491,0x29a5},
{0x8492,0x8492,0x22ca},
{0x8493,0x8493,0x1e99},
{0x8494,0x849c,0x29a8},
{0x849d,0x849d,0x1f4f},
{0x849e,0x84a0,0x29b1},
{0x84a1,0x84a1,0x1fcf},
{0x84a2,0x84a2,0x2036},
{0x84a3,0x84a3,0x1f3a},
{0x84a4,0x84a4,0x29b4},
{0x84a5,0x84a5,0x22c9},
{0x84a6,0x84a6,0x1f99},
{0x84a7,0x84a8,0x29b5},
{0x84a9,0x84a9,0x1f75},
{0x84aa,0x84c4,0x29b7},
{0x84c5,0x84c5,0x1fbe},
{0x84c6,0x84d2,0x29d2},
{0x84d3,0x84d3,0x1ecd},
{0x84d4,0x84d4,0x29df},
{0x84d5,0x84d5,0x21a9},
{0x84d6,0x84d6,0x29e0},
{0x84d7,0x84d7,0x21e6},
{0x84d8,0x84d8,0x29e1},
{0x84d9,0x84d9,0x2127},
{0x84da,0x84da,0x2003},
{0x84db,0x84dc,0x29e2},
{0x84dd,0x84dd,0x2132},
{0x84de,0x84e9,0x29e4},
{0x84ea,0x84ea,0x2323},
{0x84eb,0x84ed,0x29f0},
{0x84ee,0x84ee,0x2011},
{0x84ef,0x84f0,0x29f3},
{0x84f1,0x84f1,0x20f5},
{0x84f2,0x84fe,0x29f5},
{0x8540,0x8550,0x2a02},
{0x8551,0x8551,0x22c5},
{0x8552,0x8552,0x1f5e},
{0x8553,0x8553,0x2a13},
{0x8554,0x8554,0x22c6},
{0x8555,0x855d,0x2a14},
{0x855e,0x855e,0x20ef},
{0x855f,0x8565,0x2a1d},
{0x8566,0x8566,0x21d0},
{0x8567,0x857e,0x2a24},
{0x8580,0x8586,0x2a3c},
{0x8587,0x8587,0x22c1},
{0x8588,0x858a,0x2a43},
{0x858b,0x858b,0x1e64},
{0x858c,0x8591,0x2a46},
{0x8592,0x8592,0x21f9},
{0x8593,0x8595,0x2a4c},
{0x8596,0x8596,0x2010},
{0x8597,0x8597,0x2a4f},
{0x8598,0x8598,0x22c2},
{0x8599,0x85a1,0x2a50},
{0x85a2,0x85a2,0x1e5a},
{0x85a3,0x85b1,0x2a59},
{0x85b2,0x85b2,0x1ea2},
{0x85b3,0x85fe,0x2a68},
{0x8640,0x8649,0x2ab4},
{0x864a,0x864a,0x236d},
{0x864b,0x8653,0x2abe},
{0x8654,0x8654,0x2247},
{0x8655,0x8667,0x2ac7},
{0x8668,0x8668,0x236c},
{0x8669,0x867e,0x2ada},
{0x8680,0x8695,0x2af0},
{0x8696,0x8696,0x219c},
{0x8697,0x8698,0x2b06},
{0x8699,0x8699,0x20c9},
{0x869a,0x86a0,0x2b08},
{0x86a1,0x86a1,0x21f0},
{0x86a2,0x86c9,0x2b0f},
{0x86ca,0x86ca,0x210b},
{0x86cb,0x86cb,0x2b37},
{0x86cc,0x86cc,0x20de},
{0x86cd,0x86cd,0x2b38},
{0x86ce,0x86ce,0x1eaa},
{0x86cf,0x86d0,0x2b39},
{0x86d1,0x86d1,0x222c},
{0x86d2,0x86db,0x2b3b},
{0x86dc,0x86dc,0x20d8},
{0x86dd,0x86dd,0x22c0},
{0x86de,0x86e0,0x2b45},
{0x86e1,0x86e1,0x206f},
{0x86e2,0x86e7,0x2b48},
{0x86e8,0x86e8,0x21a1},
{0x86e9,0x86ed,0x2b4e},
{0x86ee,0x86ee,0x2379},
{0x86ef,0x86f3,0x2b53},
{0x86f4,0x86f4,0x2372},
{0x86f5,0x86fe,0x2b58},
{0x8740,0x8740,0x216a},
{0x8741,0x8743,0x2b62},
{0x8744,0x8744,0x237c},
{0x8745,0x8748,0x2b65},
{0x8749,0x8749,0x20b0},
{0x874a,0x874a,0x2b69},
{0x874b,0x874b,0x237a},
{0x874c,0x874c,0x1e74},
{0x874d,0x874e,0x2b6a},
{0x874f,0x874f,0x2377},
{0x8750,0x8756,0x2b6c},
{0x8757,0x8757,0x1f4c},
{0x8758,0x8759,0x2b73},
{0x875a,0x875a,0x2378},
{0x875b,0x875b,0x21cf},
{0x875c,0x875c,0x2368},
{0x875d,0x875d,0x2b75},
{0x875e,0x875e,0x2371},
{0x875f,0x875f,0x2b76},
{0x8760,0x8760,0x2369},
{0x8761,0x8765,0x2b77},
{0x8766,0x8766,0x2674},
{0x8767,0x8779,0x2b7c},
{0x877a,0x877a,0x236f},
{0x877b,0x877c,0x2b8f},
{0x877d,0x877d,0x2370},
{0x877e,0x877e,0x2b91},
{0x8780,0x8780,0x2b92},
{0x8781,0x8781,0x2376},
{0x8782,0x8782,0x2373},
{0x8783,0x8785,0x2b93},
{0x8786,0x8786,0x237f},
{0x8787,0x8787,0x2b96},
{0x8788,0x8788,0x2374},
{0x8789,0x8789,0x2b97},
{0x878a,0x878a,0x20b5},
{0x878b,0x878c,0x2b98},
{0x878d,0x878d,0x1edb},
{0x878e,0x878e,0x2672},
{0x878f,0x8792,0x2b9a},
{0x8793,0x8793,0x236e},
{0x8794,0x8797,0x2b9e},
{0x8798,0x8798,0x21b7},
{0x8799,0x879c,0x2ba2},
{0x879d,0x879d,0x2375},
{0x879e,0x87a2,0x2ba6},
{0x87a3,0x87a3,0x2382},
{0x87a4,0x87a6,0x2bab},
{0x87a7,0x87a7,0x209e},
{0x87a8,0x87b2,0x2bae},
{0x87b3,0x87b3,0x236b},
{0x87b4,0x87b4,0x2bb9},
{0x87b5,0x87b5,0x2039},
{0x87b6,0x87ba,0x2bba},
{0x87bb,0x87bb,0x269f},
{0x87bc,0x87be,0x2bbf},
{0x87bf,0x87bf,0x237d},
{0x87c0,0x87c0,0x21f5},
{0x87c1,0x87c1,0x2bc2},
{0x87c2,0x87c2,0x2381},
{0x87c3,0x87c9,0x2bc3},
{0x87ca,0x87ca,0x237b},
{0x87cb,0x87cb,0x237e},
{0x87cc,0x87cc,0x21cc},
{0x87cd,0x87ce,0x2bca},
{0x87cf,0x87cf,0x22db},
{0x87d0,0x87d1,0x2bcc},
{0x87d2,0x87d2,0x236a},
{0x87d3,0x87d3,0x2689},
{0x87d4,0x87d4,0x2bce},
{0x87d5,0x87d5,0x2697},
{0x87d6,0x87d9,0x2bcf},
{0x87da,0x87da,0x22a1},
{0x87db,0x87f6,0x2bd3},
{0x87f7,0x87f7,0x2383},
{0x87f8,0x87f8,0x1f3d},
{0x87f9,0x87f9,0x2bef},
{0x87fa,0x87fa,0x218f},
{0x87fb,0x87fe,0x2bf0},
{0x8840,0x8840,0x2246},
{0x8841,0x8841,0x2248},
{0x8842,0x8843,0x2bf4},
{0x8844,0x8844,0x217e},
{0x8845,0x8845,0x2bf6},
{0x8846,0x8846,0x2180},
{0x8847,0x887e,0x2bf7},
{0x8880,0x88b9,0x2c2f},
{0x88ba,0x88ba,0x232a},
{0x88bb,0x88cb,0x2c69},
{0x88cc,0x88cc,0x228b},
{0x88cd,0x88d3,0x2c7a},
{0x88d4,0x88d4,0x1f85},
{0x88d5,0x88d6,0x2c81},
{0x88d7,0x88d7,0x2325},
{0x88d8,0x88de,0x2c83},
{0x88df,0x88df,0x232c},
{0x88e0,0x88e4,0x2c8a},
{0x88e5,0x88e5,0x232e},
{0x88e6,0x88f1,0x2c8f},
{0x88f2,0x88f2,0x2205},
{0x88f3,0x88f3,0x1e38},
{0x88f4,0x88f5,0x2c9b},
{0x88f6,0x88f6,0x1e73},
{0x88f7,0x88fe,0x2c9d},
{0x8940,0x894a,0x2ca5},
{0x894b,0x894b,0x1fe3},
{0x894c,0x894c,0x2339},
{0x894d,0x894d,0x2cb0},
{0x894e,0x894e,0x232b},
{0x894f,0x894f,0x2cb1},
{0x8950,0x8950,0x232d},
{0x8951,0x8953,0x2cb2},
{0x8954,0x8954,0x217f},
{0x8955,0x895c,0x2cb5},
{0x895d,0x895d,0x21a7},
{0x895e,0x895e,0x2cbd},
{0x895f,0x895f,0x232f},
{0x8960,0x896c,0x2cbe},
{0x896d,0x896d,0x1e7d},
{0x896e,0x8970,0x2ccb},
{0x8971,0x8971,0x20d6},
{0x8972,0x897b,0x2cce},
{0x897c,0x897c,0x1ec2},
{0x897d,0x897e,0x2cd8},
{0x8980,0x898a,0x2cda},
{0x898b,0x898b,0x22b2},
{0x898c,0x8998,0x2ce5},
{0x8999,0x8999,0x1edf},
{0x899a,0x899d,0x2cf2},
{0x899e,0x899e,0x1ef9},
{0x899f,0x89a5,0x2cf6},
{0x89a6,0x89a6,0x20d9},
{0x89a7,0x89a7,0x2cfd},
{0x89a8,0x89a8,0x1fdd},
{0x89a9,0x89ae,0x2cfe},
{0x89af,0x89af,0x2167},
{0x89b0,0x89b9,0x2d04},
{0x89ba,0x89ba,0x21ed},
{0x89bb,0x89bd,0x2d0e},
{0x89be,0x89be,0x2007},
{0x89bf,0x89bf,0x2326},
{0x89c0,0x89c0,0x2329},
{0x89c1,0x89c3,0x2d11},
{0x89c4,0x89c4,0x1f52},
{0x89c5,0x89c5,0x203b},
{0x89c6,0x89c6,0x2328},
{0x89c7,0x89c7,0x2d14},
{0x89c8,0x89c8,0x2327},
{0x89c9,0x89cd,0x2d15},
{0x89ce,0x89ce,0x1e2b},
{0x89cf,0x89d0,0x2d1a},
{0x89d1,0x89d1,0x22ae},
{0x89d2,0x89d7,0x2d1c},
{0x89d8,0x89d8,0x1f49},
{0x89d9,0x89da,0x2d22},
{0x89db,0x89db,0x2138},
{0x89dc,0x89f3,0x2d24},
{0x89f4,0x89f4,0x2081},
{0x89f5,0x89fe,0x2d3c},
{0x8a40,0x8a40,0x2d46},
{0x8a41,0x8a41,0x1f7c},
{0x8a42,0x8a58,0x2d47},
{0x8a59,0x8a59,0x235b},
{0x8a5a,0x8a5a,0x1ede},
{0x8a5b,0x8a5b,0x2d5e},
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{0x8ae5,0x8afe,0x2de3},
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{0x8b7a,0x8b7a,0x23fc},
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{0x8bc8,0x8bc8,0x23fe},
{0x8bc9,0x8bc9,0x1fa8},
{0x8bca,0x8bd3,0x2e7b},
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{0x8bdd,0x8be4,0x2e8c},
{0x8be5,0x8be5,0x2400},
{0x8be6,0x8bea,0x2e94},
{0x8beb,0x8beb,0x2221},
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{0x8bf1,0x8bfe,0x2e9d},
{0x8c40,0x8c43,0x2eab},
{0x8c44,0x8c44,0x23fb},
{0x8c45,0x8c4e,0x2eaf},
{0x8c4f,0x8c4f,0x215a},
{0x8c50,0x8c56,0x2eb9},
{0x8c57,0x8c57,0x21e5},
{0x8c58,0x8c5b,0x2ec0},
{0x8c5c,0x8c5c,0x2057},
{0x8c5d,0x8c7e,0x2ec4},
{0x8c80,0x8c8a,0x2ee6},
{0x8c8b,0x8c8b,0x20e5},
{0x8c8c,0x8c8c,0x2ef1},
{0x8c8d,0x8c8d,0x212f},
{0x8c8e,0x8c8e,0x20a3},
{0x8c8f,0x8c8f,0x2121},
{0x8c90,0x8c90,0x2ef2},
{0x8c91,0x8c91,0x21d4},
{0x8c92,0x8c92,0x1fe5},
{0x8c93,0x8c98,0x2ef3},
{0x8c99,0x8c99,0x1e8a},
{0x8c9a,0x8c9a,0x1e37},
{0x8c9b,0x8ca1,0x2ef9},
{0x8ca2,0x8ca2,0x1f9e},
{0x8ca3,0x8ca3,0x22a6},
{0x8ca4,0x8ca4,0x21e8},
{0x8ca5,0x8ca5,0x2f00},
{0x8ca6,0x8ca6,0x1eda},
{0x8ca7,0x8ca7,0x1eb9},
{0x8ca8,0x8cbf,0x2f01},
{0x8cc0,0x8cc0,0x235c},
{0x8cc1,0x8cd1,0x2f19},
{0x8cd2,0x8cd2,0x2050},
{0x8cd3,0x8cd3,0x1e67},
{0x8cd4,0x8cd4,0x2f2a},
{0x8cd5,0x8cd5,0x23f4},
{0x8cd6,0x8cd8,0x2f2b},
{0x8cd9,0x8cd9,0x213e},
{0x8cda,0x8cf8,0x2f2e},
{0x8cf9,0x8cf9,0x1f16},
{0x8cfa,0x8cfe,0x2f4d},
{0x8d40,0x8d72,0x2f52},
{0x8d73,0x8d73,0x2389},
{0x8d74,0x8d74,0x2f85},
{0x8d75,0x8d75,0x1eb7},
{0x8d76,0x8d7a,0x2f86},
{0x8d7b,0x8d7b,0x21b4},
{0x8d7c,0x8d7e,0x2f8b},
{0x8d80,0x8d87,0x2f8e},
{0x8d88,0x8d88,0x238f},
{0x8d89,0x8d8e,0x2f96},
{0x8d8f,0x8d8f,0x1f1a},
{0x8d90,0x8d9d,0x2f9c},
{0x8d9e,0x8d9e,0x238b},
{0x8d9f,0x8db8,0x2faa},
{0x8db9,0x8db9,0x238a},
{0x8dba,0x8de1,0x2fc4},
{0x8de2,0x8de2,0x2391},
{0x8de3,0x8de3,0x2fec},
{0x8de4,0x8de4,0x2271},
{0x8de5,0x8de6,0x2fed},
{0x8de7,0x8de7,0x2388},
{0x8de8,0x8df6,0x2fef},
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{0x8e46,0x8e46,0x238c},
{0x8e47,0x8e55,0x300a},
{0x8e56,0x8e56,0x2390},
{0x8e57,0x8e57,0x3019},
{0x8e58,0x8e58,0x2033},
{0x8e59,0x8e59,0x301a},
{0x8e5a,0x8e5a,0x223c},
{0x8e5b,0x8e67,0x301b},
{0x8e68,0x8e68,0x1fe9},
{0x8e69,0x8e6d,0x3028},
{0x8e6e,0x8e6e,0x2055},
{0x8e6f,0x8e6f,0x302d},
{0x8e70,0x8e70,0x2392},
{0x8e71,0x8e7e,0x302e},
{0x8e80,0x8e80,0x2324},
{0x8e81,0x8e9a,0x303c},
{0x8e9b,0x8e9b,0x2143},
{0x8e9c,0x8e9e,0x3056},
{0x8e9f,0x8e9f,0x2129},
{0x8ea0,0x8ea3,0x3059},
{0x8ea4,0x8ea4,0x2277},
{0x8ea5,0x8ea6,0x305d},
{0x8ea7,0x8ea7,0x1ea7},
{0x8ea8,0x8eab,0x305f},
{0x8eac,0x8eac,0x2285},
{0x8ead,0x8ead,0x3063},
{0x8eae,0x8eae,0x2384},
{0x8eaf,0x8ebc,0x3064},
{0x8ebd,0x8ebd,0x2387},
{0x8ebe,0x8ebe,0x2386},
{0x8ebf,0x8ec2,0x3072},
{0x8ec3,0x8ec3,0x2290},
{0x8ec4,0x8ec4,0x3076},
{0x8ec5,0x8ec5,0x1e44},
{0x8ec6,0x8ecc,0x3077},
{0x8ecd,0x8ecd,0x1e32},
{0x8ece,0x8ece,0x2385},
{0x8ecf,0x8ed5,0x307e},
{0x8ed6,0x8ed6,0x1f13},
{0x8ed7,0x8ed7,0x1f73},
{0x8ed8,0x8eeb,0x3085},
{0x8eec,0x8eec,0x1fe0},
{0x8eed,0x8efe,0x3099},
{0x8f40,0x8f51,0x30ab},
{0x8f52,0x8f52,0x2087},
{0x8f53,0x8f53,0x1e78},
{0x8f54,0x8f54,0x23ae},
{0x8f55,0x8f55,0x1ef6},
{0x8f56,0x8f56,0x1f31},
{0x8f57,0x8f5c,0x30bd},
{0x8f5d,0x8f5d,0x2045},
{0x8f5e,0x8f63,0x30c3},
{0x8f64,0x8f64,0x2178},
{0x8f65,0x8f7e,0x30c9},
{0x8f80,0x8f85,0x30e3},
{0x8f86,0x8f86,0x23f5},
{0x8f87,0x8f87,0x30e9},
{0x8f88,0x8f88,0x2275},
{0x8f89,0x8f94,0x30ea},
{0x8f95,0x8f95,0x266e},
{0x8f96,0x8f96,0x30f6},
{0x8f97,0x8f97,0x1eb0},
{0x8f98,0x8f9a,0x30f7},
{0x8f9b,0x8f9b,0x2083},
{0x8f9c,0x8f9c,0x30fa},
{0x8f9d,0x8f9d,0x2188},
{0x8f9e,0x8fa0,0x30fb},
{0x8fa1,0x8fa1,0x267c},
{0x8fa2,0x8fbc,0x30fe},
{0x8fbd,0x8fbd,0x1fc5},
{0x8fbe,0x8fc3,0x3119},
{0x8fc4,0x8fc4,0x1ea1},
{0x8fc5,0x8fc5,0x311f},
{0x8fc6,0x8fc6,0x2393},
{0x8fc7,0x8fcc,0x3120},
{0x8fcd,0x8fcd,0x1f0b},
{0x8fce,0x8fd7,0x3126},
{0x8fd8,0x8fd8,0x1e7c},
{0x8fd9,0x8ffe,0x3130},
{0x9040,0x907e,0x3156},
{0x9080,0x909c,0x3195},
{0x909d,0x909d,0x23b4},
{0x909e,0x909e,0x207e},
{0x909f,0x90b9,0x31b2},
{0x90ba,0x90ba,0x1ee3},
{0x90bb,0x90bf,0x31cd},
{0x90c0,0x90c0,0x2095},
{0x90c1,0x90c1,0x23bb},
{0x90c2,0x90c4,0x31d2},
{0x90c5,0x90c5,0x23b9},
{0x90c6,0x90da,0x31d5},
{0x90db,0x90db,0x1e28},
{0x90dc,0x90dc,0x23bd},
{0x90dd,0x90ec,0x31ea},
{0x90ed,0x90ed,0x23b5},
{0x90ee,0x90ef,0x31fa},
{0x90f0,0x90f0,0x23ba},
{0x90f1,0x90f6,0x31fc},
{0x90f7,0x90f7,0x23b3},
{0x90f8,0x90fe,0x3202},
{0x9140,0x9141,0x3209},
{0x9142,0x9142,0x2162},
{0x9143,0x914a,0x320b},
{0x914b,0x914b,0x1e5e},
{0x914c,0x914c,0x3213},
{0x914d,0x914d,0x1e5d},
{0x914e,0x9150,0x3214},
{0x9151,0x9151,0x23b7},
{0x9152,0x9153,0x3217},
{0x9154,0x9154,0x1f2f},
{0x9155,0x9155,0x24df},
{0x9156,0x9158,0x3219},
{0x9159,0x9159,0x23b2},
{0x915a,0x915a,0x214e},
{0x915b,0x915c,0x321c},
{0x915d,0x915d,0x2052},
{0x915e,0x9160,0x321e},
{0x9161,0x9161,0x23bc},
{0x9162,0x9162,0x3221},
{0x9163,0x9163,0x20eb},
{0x9164,0x916d,0x3222},
{0x916e,0x916e,0x2232},
{0x916f,0x9175,0x322c},
{0x9176,0x9176,0x1e3f},
{0x9177,0x9179,0x3233},
{0x917a,0x917a,0x201b},
{0x917b,0x917b,0x20bc},
{0x917c,0x917c,0x23be},
{0x917d,0x917e,0x3236},
{0x9180,0x9183,0x3238},
{0x9184,0x9184,0x1eae},
{0x9185,0x918c,0x323c},
{0x918d,0x918d,0x1efb},
{0x918e,0x9190,0x3244},
{0x9191,0x9191,0x2089},
{0x9192,0x9192,0x3247},
{0x9193,0x9193,0x23b1},
{0x9194,0x9196,0x3248},
{0x9197,0x9197,0x21c4},
{0x9198,0x919a,0x324b},
{0x919b,0x919b,0x2214},
{0x919c,0x91a8,0x324e},
{0x91a9,0x91a9,0x1fde},
{0x91aa,0x91aa,0x2223},
{0x91ab,0x91ab,0x23b6},
{0x91ac,0x91b9,0x325b},
{0x91ba,0x91ba,0x268c},
{0x91bb,0x91bb,0x24de},
{0x91bc,0x91be,0x3269},
{0x91bf,0x91bf,0x24e0},
{0x91c0,0x91c2,0x326c},
{0x91c3,0x91c3,0x23b8},
{0x91c4,0x91cc,0x326f},
{0x91cd,0x91cd,0x1e81},
{0x91ce,0x91cf,0x3278},
{0x91d0,0x91d0,0x1ffe},
{0x91d1,0x91d1,0x1f51},
{0x91d2,0x91d2,0x21e1},
{0x91d3,0x91d3,0x327a},
{0x91d4,0x91d4,0x23b0},
{0x91d5,0x91d5,0x327b},
{0x91d6,0x91d6,0x1fce},
{0x91d7,0x91d7,0x327c},
{0x91d8,0x91d8,0x211e},
{0x91d9,0x91d9,0x2021},
{0x91da,0x91de,0x327d},
{0x91df,0x91df,0x24e1},
{0x91e0,0x91e1,0x3282},
{0x91e2,0x91e2,0x24a3},
{0x91e3,0x91e9,0x3284},
{0x91ea,0x91ea,0x24a4},
{0x91eb,0x91ef,0x328b},
{0x91f0,0x91f0,0x2273},
{0x91f1,0x91f1,0x3290},
{0x91f2,0x91f2,0x21b0},
{0x91f3,0x91fe,0x3291},
{0x9240,0x927e,0x329d},
{0x9280,0x92b5,0x32dc},
{0x92b6,0x92b6,0x21d1},
{0x92b7,0x92cd,0x3312},
{0x92ce,0x92ce,0x211c},
{0x92cf,0x92cf,0x3329},
{0x92d0,0x92d0,0x235d},
{0x92d1,0x92d3,0x332a},
{0x92d4,0x92d4,0x2682},
{0x92d5,0x92de,0x332d},
{0x92df,0x92df,0x210d},
{0x92e0,0x92e0,0x205a},
{0x92e1,0x92fd,0x3337},
{0x92fe,0x92fe,0x1f8d},
{0x9340,0x934f,0x3354},
{0x9350,0x9350,0x21ff},
{0x9351,0x935c,0x3364},
{0x935d,0x935d,0x1f58},
{0x935e,0x936f,0x3370},
{0x9370,0x9370,0x215b},
{0x9371,0x9375,0x3382},
{0x9376,0x9376,0x1eb6},
{0x9377,0x937e,0x3387},
{0x9380,0x938b,0x338f},
{0x938c,0x938c,0x20db},
{0x938d,0x939c,0x339b},
{0x939d,0x939d,0x2360},
{0x939e,0x93a4,0x33ab},
{0x93a5,0x93a5,0x2361},
{0x93a6,0x93a6,0x33b2},
{0x93a7,0x93a7,0x2040},
{0x93a8,0x93b3,0x33b3},
{0x93b4,0x93b4,0x228e},
{0x93b5,0x93b7,0x33bf},
{0x93b8,0x93b8,0x1fdf},
{0x93b9,0x93ba,0x33c2},
{0x93bb,0x93bb,0x235e},
{0x93bc,0x93bc,0x33c4},
{0x93bd,0x93bd,0x1e6a},
{0x93be,0x93c5,0x33c5},
{0x93c6,0x93c6,0x2002},
{0x93c7,0x93ce,0x33cd},
{0x93cf,0x93cf,0x2093},
{0x93d0,0x93d6,0x33d5},
{0x93d7,0x93d7,0x235f},
{0x93d8,0x93da,0x33dc},
{0x93db,0x93db,0x1eac},
{0x93dc,0x93dc,0x1e54},
{0x93dd,0x93e0,0x33df},
{0x93e1,0x93e1,0x1f08},
{0x93e2,0x93e3,0x33e3},
{0x93e4,0x93e4,0x20c0},
{0x93e5,0x93e5,0x2362},
{0x93e6,0x93e8,0x33e5},
{0x93e9,0x93e9,0x2160},
{0x93ea,0x93ea,0x33e8},
{0x93eb,0x93eb,0x219d},
{0x93ec,0x93ec,0x1f8e},
{0x93ed,0x93ed,0x222d},
{0x93ee,0x93ee,0x33e9},
{0x93ef,0x93ef,0x2047},
{0x93f0,0x93f0,0x33ea},
{0x93f1,0x93f1,0x2262},
{0x93f2,0x93f3,0x33eb},
{0x93f4,0x93f4,0x1f67},
{0x93f5,0x93f5,0x1eb2},
{0x93f6,0x93f9,0x33ed},
{0x93fa,0x93fa,0x1ea9},
{0x93fb,0x93fd,0x33f1},
{0x93fe,0x93fe,0x1fcc},
{0x9440,0x9443,0x33f4},
{0x9444,0x9444,0x1f72},
{0x9445,0x944c,0x33f8},
{0x944d,0x944d,0x2098},
{0x944e,0x944f,0x3400},
{0x9450,0x9450,0x1e52},
{0x9451,0x9451,0x20a4},
{0x9452,0x9452,0x1f1c},
{0x9453,0x9453,0x228f},
{0x9454,0x9454,0x3402},
{0x9455,0x9455,0x1fed},
{0x9456,0x9457,0x3403},
{0x9458,0x9458,0x2365},
{0x9459,0x945a,0x3405},
{0x945b,0x945b,0x1e2d},
{0x945c,0x945c,0x2152},
{0x945d,0x945d,0x2366},
{0x945e,0x945e,0x3407},
{0x945f,0x945f,0x20fa},
{0x9460,0x9463,0x3408},
{0x9464,0x9464,0x2363},
{0x9465,0x9465,0x340c},
{0x9466,0x9466,0x209a},
{0x9467,0x946d,0x340d},
{0x946e,0x946e,0x203c},
{0x946f,0x9471,0x3414},
{0x9472,0x9472,0x1ff6},
{0x9473,0x9473,0x3417},
{0x9474,0x9474,0x2364},
{0x9475,0x9475,0x3418},
{0x9476,0x9476,0x1e69},
{0x9477,0x9477,0x3419},
{0x9478,0x9478,0x2367},
{0x9479,0x9479,0x341a},
{0x947a,0x947a,0x211d},
{0x947b,0x947e,0x341b},
{0x9480,0x9480,0x2259},
{0x9481,0x9481,0x2056},
{0x9482,0x9482,0x2163},
{0x9483,0x9486,0x341f},
{0x9487,0x9487,0x1fa9},
{0x9488,0x9488,0x1ffc},
{0x9489,0x94a0,0x3423},
{0x94a1,0x94a1,0x1e2e},
{0x94a2,0x94b2,0x343b},
{0x94b3,0x94b3,0x1ebc},
{0x94b4,0x94b4,0x344c},
{0x94b5,0x94b5,0x2142},
{0x94b6,0x94be,0x344d},
{0x94bf,0x94bf,0x201e},
{0x94c0,0x94c0,0x1e43},
{0x94c1,0x94cb,0x3456},
{0x94cc,0x94cc,0x24d4},
{0x94cd,0x94d7,0x3461},
{0x94d8,0x94d8,0x226f},
{0x94d9,0x94df,0x346c},
{0x94e0,0x94e0,0x1ed7},
{0x94e1,0x94fe,0x3473},
{0x9540,0x9571,0x3491},
{0x9572,0x9572,0x212d},
{0x9573,0x957e,0x34c3},
{0x9580,0x9582,0x34cf},
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{0x95b4,0x95b9,0x34ff},
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{0x976f,0x977e,0x3628},
{0x9780,0x9795,0x3638},
{0x9796,0x9796,0x246b},
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{0x979d,0x979d,0x1ece},
{0x979e,0x97a2,0x3653},
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{0x9871,0x9871,0x2468},
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{0x9975,0x9975,0x2478},
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{0x997c,0x997e,0x378d},
{0x9980,0x9984,0x3790},
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{0x99a9,0x99a9,0x2485},
{0x99aa,0x99af,0x37b4},
{0x99b0,0x99b0,0x2480},
{0x99b1,0x99b1,0x246e},
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{0x99be,0x99be,0x2470},
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{0x9a4b,0x9a56,0x3801},
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{0x9a77,0x9a77,0x1f33},
{0x9a78,0x9a7e,0x3828},
{0x9a80,0x9a87,0x382f},
{0x9a88,0x9a88,0x1e5c},
{0x9a89,0x9a8b,0x3837},
{0x9a8c,0x9a8c,0x2488},
{0x9a8d,0x9a90,0x383a},
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{0x9a98,0x9a99,0x3843},
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{0x9a9b,0x9a9b,0x248b},
{0x9a9c,0x9a9d,0x3845},
{0x9a9e,0x9a9e,0x1f83},
{0x9a9f,0x9aa1,0x3847},
{0x9aa2,0x9aa2,0x210f},
{0x9aa3,0x9aa3,0x1fdb},
{0x9aa4,0x9aa9,0x384a},
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{0x9aab,0x9acf,0x3850},
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{0x9ad6,0x9ad6,0x226d},
{0x9ad7,0x9ad9,0x387a},
{0x9ada,0x9ada,0x24c1},
{0x9adb,0x9ae1,0x387d},
{0x9ae2,0x9ae2,0x20ca},
{0x9ae3,0x9ae3,0x3884},
{0x9ae4,0x9ae4,0x20e7},
{0x9ae5,0x9ae5,0x24c2},
{0x9ae6,0x9afe,0x3885},
{0x9b40,0x9b7e,0x389e},
{0x9b80,0x9bd0,0x38dd},
{0x9bd1,0x9bd1,0x23dc},
{0x9bd2,0x9bdb,0x392e},
{0x9bdc,0x9bdc,0x23db},
{0x9bdd,0x9bfe,0x3938},
{0x9c40,0x9c52,0x395a},
{0x9c53,0x9c53,0x205e},
{0x9c54,0x9c58,0x396d},
{0x9c59,0x9c59,0x2244},
{0x9c5a,0x9c5a,0x23e2},
{0x9c5b,0x9c5b,0x3972},
{0x9c5c,0x9c5c,0x20d4},
{0x9c5d,0x9c74,0x3973},
{0x9c75,0x9c75,0x219f},
{0x9c76,0x9c78,0x398b},
{0x9c79,0x9c79,0x1e66},
{0x9c7a,0x9c7e,0x398e},
{0x9c80,0x9c85,0x3993},
{0x9c86,0x9c86,0x1f63},
{0x9c87,0x9c9c,0x3999},
{0x9c9d,0x9c9d,0x23dd},
{0x9c9e,0x9caa,0x39af},
{0x9cab,0x9cab,0x216b},
{0x9cac,0x9cc9,0x39bc},
{0x9cca,0x9cca,0x22b5},
{0x9ccb,0x9cce,0x39da},
{0x9ccf,0x9ccf,0x1f26},
{0x9cd0,0x9ce5,0x39de},
{0x9ce6,0x9ce6,0x1e63},
{0x9ce7,0x9ce7,0x2088},
{0x9ce8,0x9ceb,0x39f4},
{0x9cec,0x9cec,0x1ebd},
{0x9ced,0x9ced,0x39f8},
{0x9cee,0x9cee,0x2341},
{0x9cef,0x9cfa,0x39f9},
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{0x9cfc,0x9cfd,0x3a05},
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{0x9d4d,0x9d4d,0x2077},
{0x9d4e,0x9d4e,0x3a11},
{0x9d4f,0x9d4f,0x223a},
{0x9d50,0x9d60,0x3a12},
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{0x9d6e,0x9d6e,0x22b8},
{0x9d6f,0x9d70,0x3a2d},
{0x9d71,0x9d71,0x2276},
{0x9d72,0x9d74,0x3a2f},
{0x9d75,0x9d75,0x1f9b},
{0x9d76,0x9d7a,0x3a32},
{0x9d7b,0x9d7b,0x1f9f},
{0x9d7c,0x9d7c,0x3a37},
{0x9d7d,0x9d7d,0x25ca},
{0x9d7e,0x9d7e,0x3a38},
{0x9d80,0x9d89,0x3a39},
{0x9d8a,0x9d8a,0x20be},
{0x9d8b,0x9d8c,0x3a43},
{0x9d8d,0x9d8d,0x1fb4},
{0x9d8e,0x9d90,0x3a45},
{0x9d91,0x9d91,0x23d7},
{0x9d92,0x9d98,0x3a48},
{0x9d99,0x9d99,0x2105},
{0x9d9a,0x9da0,0x3a4f},
{0x9da1,0x9da1,0x23e1},
{0x9da2,0x9da2,0x1fec},
{0x9da3,0x9da6,0x3a56},
{0x9da7,0x9da7,0x23ea},
{0x9da8,0x9dab,0x3a5a},
{0x9dac,0x9dac,0x23e3},
{0x9dad,0x9dad,0x210e},
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{0x9dca,0x9dcc,0x3a75},
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{0x9dd2,0x9dd2,0x23de},
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{0x9dfa,0x9dfa,0x1f76},
{0x9dfb,0x9dfc,0x3a9d},
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{0x9e48,0x9e48,0x2191},
{0x9e49,0x9e49,0x1e50},
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{0x9e53,0x9e53,0x3aaf},
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{0x9e56,0x9e56,0x2053},
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{0x9e68,0x9e6b,0x3abd},
{0x9e6c,0x9e6c,0x1e4f},
{0x9e6d,0x9e6e,0x3ac1},
{0x9e6f,0x9e6f,0x23d9},
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{0x9eb3,0x9eb3,0x2189},
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{0x9f4f,0x9f6e,0x3b4d},
{0x9f6f,0x9f6f,0x21a5},
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{0x9faa,0x9fab,0x3ba2},
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{0x9fad,0x9fc8,0x3ba4},
{0x9fc9,0x9fc9,0x2228},
{0x9fca,0x9fcc,0x3bc0},
{0x9fcd,0x9fcd,0x24d7},
{0x9fce,0x9fe0,0x3bc3},
{0x9fe1,0x9fe1,0x20fc},
{0x9fe2,0x9fea,0x3bd6},
{0x9feb,0x9feb,0x1e87},
{0x9fec,0x9fed,0x3bdf},
{0x9fee,0x9fee,0x24d8},
{0x9fef,0x9ff3,0x3be1},
{0x9ff4,0x9ff4,0x1eba},
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{0xa049,0xa049,0x2227},
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{0xa04e,0xa04e,0x1e5f},
{0xa04f,0xa053,0x3bfa},
{0xa054,0xa054,0x229f},
{0xa055,0xa059,0x3bff},
{0xa05a,0xa05a,0x1f5d},
{0xa05b,0xa060,0x3c04},
{0xa061,0xa061,0x1fbc},
{0xa062,0xa062,0x3c0a},
{0xa063,0xa063,0x24da},
{0xa064,0xa070,0x3c0b},
{0xa071,0xa071,0x2149},
{0xa072,0xa073,0x3c18},
{0xa074,0xa074,0x2046},
{0xa075,0xa07e,0x3c1a},
{0xa080,0xa080,0x2000},
{0xa081,0xa090,0x3c24},
{0xa091,0xa091,0x2190},
{0xa092,0xa093,0x3c34},
{0xa094,0xa094,0x2208},
{0xa095,0xa095,0x3c36},
{0xa096,0xa096,0x1ee6},
{0xa097,0xa0a8,0x3c37},
{0xa0a9,0xa0a9,0x24c3},
{0xa0aa,0xa0be,0x3c49},
{0xa0bf,0xa0bf,0x20cc},
{0xa0c0,0xa0cd,0x3c5e},
{0xa0ce,0xa0ce,0x2340},
{0xa0cf,0xa0d8,0x3c6c},
{0xa0d9,0xa0d9,0x1ed1},
{0xa0da,0xa0dd,0x3c76},
{0xa0de,0xa0de,0x21ac},
{0xa0df,0xa0ed,0x3c7a},
{0xa0ee,0xa0ee,0x22af},
{0xa0ef,0xa0fe,0x3c89},
{0xa1a1,0xa1fe,0x60},
{0xa2a1,0xa2aa,0x26a9},
{0xa2b1,0xa2e2,0xbe},
{0xa2e5,0xa2ee,0xf0},
{0xa2f1,0xa2fc,0xfa},
{0xa3a1,0xa3fe,0x106},
{0xa4a1,0xa4f3,0x164},
{0xa5a1,0xa5f6,0x1b7},
{0xa6a1,0xa6b8,0x20d},
{0xa6c1,0xa6f5,0x225},
{0xa7a1,0xa7c1,0x25a},
{0xa7d1,0xa7f1,0x27b},
{0xa840,0xa87e,0x26b3},
{0xa880,0xa895,0x26f2},
{0xa8a1,0xa8c0,0x29c},
{0xa8c5,0xa8ea,0x2bc},
{0xa940,0xa957,0x2708},
{0xa959,0xa95a,0x2720},
{0xa95c,0xa95c,0x2722},
{0xa960,0xa97e,0x2723},
{0xa980,0xa995,0x2742},
{0xa996,0xa996,0x1e17},
{0xa9a4,0xa9ef,0x2e2},
{0xaa40,0xaa4c,0x3c99},
{0xaa4d,0xaa4d,0x21b6},
{0xaa4e,0xaa4e,0x1e3d},
{0xaa4f,0xaa70,0x3ca6},
{0xaa71,0xaa71,0x2235},
{0xaa72,0xaa72,0x3cc8},
{0xaa73,0xaa73,0x2397},
{0xaa74,0xaa76,0x3cc9},
{0xaa77,0xaa77,0x2395},
{0xaa78,0xaa79,0x3ccc},
{0xaa7a,0xaa7a,0x223f},
{0xaa7b,0xaa7b,0x212a},
{0xaa7c,0xaa7e,0x3cce},
{0xaa80,0xaa99,0x3cd1},
{0xaa9a,0xaa9a,0x1ed2},
{0xaa9b,0xaa9b,0x3ceb},
{0xaa9c,0xaa9c,0x2396},
{0xaa9d,0xaa9d,0x2398},
{0xaa9e,0xaa9e,0x3cec},
{0xaa9f,0xaa9f,0x20a2},
{0xaaa0,0xaaa0,0x3ced},
{0xaaa1,0xaafe,0x32e},
{0xab40,0xab40,0x1f64},
{0xab41,0xab42,0x3cee},
{0xab43,0xab43,0x202b},
{0xab44,0xab44,0x3cf0},
{0xab45,0xab45,0x2394},
{0xab46,0xab46,0x2139},
{0xab47,0xab47,0x3cf1},
{0xab48,0xab48,0x215f},
{0xab49,0xab49,0x21c1},
{0xab4a,0xab4a,0x239a},
{0xab4b,0xab4c,0x3cf2},
{0xab4d,0xab4d,0x2399},
{0xab4e,0xab7e,0x3cf4},
{0xab80,0xaba0,0x3d25},
{0xaba1,0xabc0,0x38c},
{0xac40,0xac45,0x3d46},
{0xac46,0xac46,0x21c0},
{0xac47,0xac70,0x3d4c},
{0xac71,0xac71,0x2460},
{0xac72,0xac7b,0x3d76},
{0xac7c,0xac7c,0x245c},
{0xac7d,0xac7e,0x3d80},
{0xac80,0xac8c,0x3d82},
{0xac8d,0xac8d,0x215d},
{0xac8e,0xac92,0x3d8f},
{0xac93,0xac93,0x2225},
{0xac94,0xac94,0x206a},
{0xac95,0xaca0,0x3d94},
{0xad40,0xad48,0x3da0},
{0xad49,0xad49,0x2461},
{0xad4a,0xad5d,0x3da9},
{0xad5e,0xad5e,0x245b},
{0xad5f,0xad60,0x3dbd},
{0xad61,0xad61,0x2462},
{0xad62,0xad67,0x3dbf},
{0xad68,0xad68,0x1f54},
{0xad69,0xad73,0x3dc5},
{0xad74,0xad74,0x245f},
{0xad75,0xad7e,0x3dd0},
{0xad80,0xad81,0x3dda},
{0xad82,0xad82,0x20ec},
{0xad83,0xad86,0x3ddc},
{0xad87,0xad87,0x245d},
{0xad88,0xad8a,0x3de0},
{0xad8b,0xad8b,0x2463},
{0xad8c,0xad90,0x3de3},
{0xad91,0xad91,0x2464},
{0xad92,0xada0,0x3de8},
{0xae40,0xae53,0x3df7},
{0xae54,0xae54,0x24a5},
{0xae55,0xae61,0x3e0b},
{0xae62,0xae62,0x1e70},
{0xae63,0xae7e,0x3e18},
{0xae80,0xae80,0x208f},
{0xae81,0xae84,0x3e34},
{0xae85,0xae85,0x1e42},
{0xae86,0xae8a,0x3e38},
{0xae8b,0xae8b,0x1f4e},
{0xae8c,0xae93,0x3e3d},
{0xae94,0xae94,0x1eb1},
{0xae95,0xae9f,0x3e45},
{0xaea0,0xaea0,0x1e8b},
{0xaf40,0xaf63,0x3e50},
{0xaf64,0xaf64,0x1fc6},
{0xaf65,0xaf7a,0x3e74},
{0xaf7b,0xaf7b,0x25ae},
{0xaf7c,0xaf7e,0x3e8a},
{0xaf80,0xaf81,0x3e8d},
{0xaf82,0xaf82,0x1f01},
{0xaf83,0xaf83,0x2200},
{0xaf84,0xaf8d,0x3e8f},
{0xaf8e,0xaf8e,0x25b2},
{0xaf8f,0xaf8f,0x1e97},
{0xaf90,0xaf90,0x3e99},
{0xaf91,0xaf91,0x20ab},
{0xaf92,0xaf9b,0x3e9a},
{0xaf9c,0xaf9c,0x25b3},
{0xaf9d,0xaf9e,0x3ea4},
{0xaf9f,0xaf9f,0x2028},
{0xafa0,0xafa0,0x3ea6},
{0xb040,0xb040,0x3ea7},
{0xb041,0xb042,0x25af},
{0xb043,0xb043,0x3ea8},
{0xb044,0xb044,0x25b1},
{0xb045,0xb04e,0x3ea9},
{0xb04f,0xb04f,0x25ac},
{0xb050,0xb053,0x3eb3},
{0xb054,0xb054,0x1e4e},
{0xb055,0xb056,0x3eb7},
{0xb057,0xb057,0x2202},
{0xb058,0xb058,0x25ab},
{0xb059,0xb059,0x2286},
{0xb05a,0xb05a,0x3eb9},
{0xb05b,0xb05b,0x25ad},
{0xb05c,0xb05c,0x3eba},
{0xb05d,0xb05d,0x25b6},
{0xb05e,0xb05e,0x3ebb},
{0xb05f,0xb05f,0x21e3},
{0xb060,0xb061,0x25b4},
{0xb062,0xb062,0x222f},
{0xb063,0xb063,0x2165},
{0xb064,0xb064,0x25b7},
{0xb065,0xb06b,0x3ebc},
{0xb06c,0xb06c,0x1ee9},
{0xb06d,0xb07c,0x3ec3},
{0xb07d,0xb07d,0x1e25},
{0xb07e,0xb07e,0x3ed3},
{0xb080,0xb096,0x3ed4},
{0xb097,0xb097,0x25c0},
{0xb098,0xb098,0x3eeb},
{0xb099,0xb099,0x229a},
{0xb09a,0xb0a0,0x3eec},
{0xb0a1,0xb0fe,0x3ac},
{0xb140,0xb14a,0x3ef3},
{0xb14b,0xb14b,0x226e},
{0xb14c,0xb14c,0x3efe},
{0xb14d,0xb14d,0x1fbd},
{0xb14e,0xb14e,0x3eff},
{0xb14f,0xb14f,0x1f84},
{0xb150,0xb150,0x20b2},
{0xb151,0xb151,0x3f00},
{0xb152,0xb152,0x2043},
{0xb153,0xb17e,0x3f01},
{0xb180,0xb196,0x3f2d},
{0xb197,0xb197,0x2684},
{0xb198,0xb1a0,0x3f44},
{0xb1a1,0xb1fe,0x40a},
{0xb240,0xb240,0x3f4d},
{0xb241,0xb241,0x24ef},
{0xb242,0xb266,0x3f4e},
{0xb267,0xb267,0x24ee},
{0xb268,0xb26c,0x3f73},
{0xb26d,0xb26d,0x2074},
{0xb26e,0xb273,0x3f78},
{0xb274,0xb274,0x2687},
{0xb275,0xb27e,0x3f7e},
{0xb280,0xb280,0x24f0},
{0xb281,0xb288,0x3f88},
{0xb289,0xb289,0x268d},
{0xb28a,0xb299,0x3f90},
{0xb29a,0xb29a,0x22a0},
{0xb29b,0xb2a0,0x3fa0},
{0xb2a1,0xb2fe,0x468},
{0xb340,0xb342,0x3fa6},
{0xb343,0xb343,0x1fab},
{0xb344,0xb36f,0x3fa9},
{0xb370,0xb370,0x26a8},
{0xb371,0xb37e,0x3fd5},
{0xb380,0xb387,0x3fe3},
{0xb388,0xb388,0x24e9},
{0xb389,0xb38b,0x3feb},
{0xb38c,0xb38c,0x24e5},
{0xb38d,0xb38d,0x3fee},
{0xb38e,0xb38e,0x21fa},
{0xb38f,0xb3a0,0x3fef},
{0xb3a1,0xb3fe,0x4c6},
{0xb440,0xb453,0x4001},
{0xb454,0xb454,0x2148},
{0xb455,0xb457,0x4015},
{0xb458,0xb458,0x24e4},
{0xb459,0xb45d,0x4018},
{0xb45e,0xb45e,0x24e6},
{0xb45f,0xb45f,0x20f7},
{0xb460,0xb460,0x401d},
{0xb461,0xb461,0x206b},
{0xb462,0xb474,0x401e},
{0xb475,0xb475,0x22a7},
{0xb476,0xb47d,0x4031},
{0xb47e,0xb47e,0x24ec},
{0xb480,0xb482,0x4039},
{0xb483,0xb483,0x24eb},
{0xb484,0xb488,0x403c},
{0xb489,0xb489,0x24e3},
{0xb48a,0xb492,0x4041},
{0xb493,0xb493,0x24ea},
{0xb494,0xb4a0,0x404a},
{0xb4a1,0xb4fe,0x524},
{0xb540,0xb540,0x4057},
{0xb541,0xb541,0x1e92},
{0xb542,0xb54a,0x4058},
{0xb54b,0xb54b,0x1e27},
{0xb54c,0xb555,0x4061},
{0xb556,0xb556,0x1fe6},
{0xb557,0xb559,0x406b},
{0xb55a,0xb55a,0x24e7},
{0xb55b,0xb55b,0x2012},
{0xb55c,0xb55c,0x1eec},
{0xb55d,0xb560,0x406e},
{0xb561,0xb561,0x24e8},
{0xb562,0xb57e,0x4072},
{0xb580,0xb59b,0x408f},
{0xb59c,0xb59c,0x1f66},
{0xb59d,0xb59d,0x24dc},
{0xb59e,0xb5a0,0x40ab},
{0xb5a1,0xb5fe,0x582},
{0xb640,0xb651,0x40ae},
{0xb652,0xb652,0x26a2},
{0xb653,0xb654,0x40c0},
{0xb655,0xb655,0x24dd},
{0xb656,0xb658,0x40c2},
{0xb659,0xb659,0x200e},
{0xb65a,0xb65a,0x40c5},
{0xb65b,0xb65b,0x24db},
{0xb65c,0xb65c,0x1eb8},
{0xb65d,0xb67e,0x40c6},
{0xb680,0xb6a0,0x40e8},
{0xb6a1,0xb6fe,0x5e0},
{0xb740,0xb74d,0x4109},
{0xb74e,0xb74e,0x2295},
{0xb74f,0xb750,0x4117},
{0xb751,0xb751,0x1e80},
{0xb752,0xb758,0x4119},
{0xb759,0xb759,0x2677},
{0xb75a,0xb763,0x4120},
{0xb764,0xb764,0x2624},
{0xb765,0xb765,0x1f69},
{0xb766,0xb766,0x222b},
{0xb767,0xb776,0x412a},
{0xb777,0xb777,0x257f},
{0xb778,0xb778,0x1f5b},
{0xb779,0xb77e,0x413a},
{0xb780,0xb780,0x219b},
{0xb781,0xb781,0x4140},
{0xb782,0xb782,0x267d},
{0xb783,0xb7a0,0x4141},
{0xb7a1,0xb7fe,0x63e},
{0xb840,0xb842,0x415f},
{0xb843,0xb843,0x21a0},
{0xb844,0xb844,0x2186},
{0xb845,0xb845,0x4162},
{0xb846,0xb846,0x20ed},
{0xb847,0xb84c,0x4163},
{0xb84d,0xb84d,0x25b9},
{0xb84e,0xb850,0x4169},
{0xb851,0xb851,0x1fea},
{0xb852,0xb859,0x416c},
{0xb85a,0xb85a,0x1ea4},
{0xb85b,0xb85b,0x20e1},
{0xb85c,0xb85c,0x4174},
{0xb85d,0xb85d,0x25b8},
{0xb85e,0xb85e,0x2260},
{0xb85f,0xb85f,0x4175},
{0xb860,0xb860,0x20e2},
{0xb861,0xb876,0x4176},
{0xb877,0xb877,0x2141},
{0xb878,0xb87e,0x418c},
{0xb880,0xb881,0x4193},
{0xb882,0xb882,0x1fc7},
{0xb883,0xb8a0,0x4195},
{0xb8a1,0xb8fe,0x69c},
{0xb940,0xb94f,0x41b3},
{0xb950,0xb950,0x1e41},
{0xb951,0xb960,0x41c3},
{0xb961,0xb961,0x25e4},
{0xb962,0xb97a,0x41d3},
{0xb97b,0xb97b,0x1f86},
{0xb97c,0xb97e,0x41ec},
{0xb980,0xb99c,0x41ef},
{0xb99d,0xb99d,0x1fb3},
{0xb99e,0xb99f,0x420c},
{0xb9a0,0xb9a0,0x1eef},
{0xb9a1,0xb9fe,0x6fa},
{0xba40,0xba41,0x420e},
{0xba42,0xba42,0x22a4},
{0xba43,0xba43,0x4210},
{0xba44,0xba44,0x25e8},
{0xba45,0xba55,0x4211},
{0xba56,0xba56,0x25e3},
{0xba57,0xba58,0x4222},
{0xba59,0xba59,0x2111},
{0xba5a,0xba5f,0x4224},
{0xba60,0xba60,0x25e6},
{0xba61,0xba69,0x422a},
{0xba6a,0xba6a,0x25e7},
{0xba6b,0xba73,0x4233},
{0xba74,0xba74,0x2041},
{0xba75,0xba7e,0x423c},
{0xba80,0xba83,0x4246},
{0xba84,0xba84,0x25ea},
{0xba85,0xba85,0x424a},
{0xba86,0xba86,0x1f8f},
{0xba87,0xba87,0x424b},
{0xba88,0xba88,0x25ec},
{0xba89,0xba8c,0x424c},
{0xba8d,0xba8d,0x25eb},
{0xba8e,0xba9d,0x4250},
{0xba9e,0xba9e,0x20d0},
{0xba9f,0xba9f,0x201d},
{0xbaa0,0xbaa0,0x4260},
{0xbaa1,0xbafe,0x758},
{0xbb40,0xbb40,0x1ff7},
{0xbb41,0xbb48,0x4261},
{0xbb49,0xbb49,0x1e8d},
{0xbb4a,0xbb57,0x4269},
{0xbb58,0xbb58,0x25e9},
{0xbb59,0xbb5a,0x4277},
{0xbb5b,0xbb5b,0x25ee},
{0xbb5c,0xbb5c,0x203a},
{0xbb5d,0xbb5f,0x4279},
{0xbb60,0xbb60,0x2693},
{0xbb61,0xbb64,0x427c},
{0xbb65,0xbb65,0x25e5},
{0xbb66,0xbb66,0x25ed},
{0xbb67,0xbb67,0x4280},
{0xbb68,0xbb68,0x2009},
{0xbb69,0xbb69,0x4281},
{0xbb6a,0xbb6a,0x2065},
{0xbb6b,0xbb6d,0x4282},
{0xbb6e,0xbb6e,0x26a3},
{0xbb6f,0xbb7e,0x4285},
{0xbb80,0xbba0,0x4295},
{0xbba1,0xbbfe,0x7b6},
{0xbc40,0xbc51,0x42b6},
{0xbc52,0xbc52,0x25f5},
{0xbc53,0xbc53,0x1efc},
{0xbc54,0xbc59,0x42c8},
{0xbc5a,0xbc5a,0x2024},
{0xbc5b,0xbc60,0x42ce},
{0xbc61,0xbc61,0x269b},
{0xbc62,0xbc62,0x42d4},
{0xbc63,0xbc63,0x25f3},
{0xbc64,0xbc64,0x42d5},
{0xbc65,0xbc65,0x22d9},
{0xbc66,0xbc66,0x42d6},
{0xbc67,0xbc67,0x25f4},
{0xbc68,0xbc68,0x42d7},
{0xbc69,0xbc69,0x241b},
{0xbc6a,0xbc6c,0x42d8},
{0xbc6d,0xbc6d,0x1fc8},
{0xbc6e,0xbc6e,0x42db},
{0xbc6f,0xbc6f,0x1f7b},
{0xbc70,0xbc70,0x42dc},
{0xbc71,0xbc71,0x241d},
{0xbc72,0xbc72,0x42dd},
{0xbc73,0xbc73,0x224c},
{0xbc74,0xbc74,0x1f48},
{0xbc75,0xbc75,0x241c},
{0xbc76,0xbc77,0x241e},
{0xbc78,0xbc78,0x20ff},
{0xbc79,0xbc79,0x219a},
{0xbc7a,0xbc7a,0x42de},
{0xbc7b,0xbc7b,0x2091},
{0xbc7c,0xbc7d,0x42df},
{0xbc7e,0xbc7e,0x20a7},
{0xbc80,0xbc81,0x42e1},
{0xbc82,0xbc82,0x2423},
{0xbc83,0xbc83,0x1e9b},
{0xbc84,0xbc84,0x2422},
{0xbc85,0xbc85,0x42e3},
{0xbc86,0xbc86,0x2110},
{0xbc87,0xbc87,0x42e4},
{0xbc88,0xbc88,0x228d},
{0xbc89,0xbc89,0x1f71},
{0xbc8a,0xbc8a,0x1ef8},
{0xbc8b,0xbc8b,0x2421},
{0xbc8c,0xbc8e,0x42e5},
{0xbc8f,0xbc8f,0x1ef3},
{0xbc90,0xbc99,0x42e8},
{0xbc9a,0xbc9a,0x21b1},
{0xbc9b,0xbc9b,0x2426},
{0xbc9c,0xbc9c,0x2425},
{0xbc9d,0xbc9d,0x2120},
{0xbc9e,0xbca0,0x42f2},
{0xbca1,0xbcfe,0x814},
{0xbd40,0xbd41,0x42f5},
{0xbd42,0xbd42,0x211a},
{0xbd43,0xbd43,0x2424},
{0xbd44,0xbd44,0x42f7},
{0xbd45,0xbd45,0x2428},
{0xbd46,0xbd47,0x42f8},
{0xbd48,0xbd48,0x242a},
{0xbd49,0xbd49,0x2429},
{0xbd4a,0xbd4a,0x42fa},
{0xbd4b,0xbd4b,0x2294},
{0xbd4c,0xbd4c,0x42fb},
{0xbd4d,0xbd4d,0x22be},
{0xbd4e,0xbd4e,0x42fc},
{0xbd4f,0xbd4f,0x1e31},
{0xbd50,0xbd56,0x42fd},
{0xbd57,0xbd57,0x242c},
{0xbd58,0xbd58,0x4304},
{0xbd59,0xbd59,0x1fb5},
{0xbd5a,0xbd65,0x4305},
{0xbd66,0xbd66,0x242b},
{0xbd67,0xbd67,0x1faf},
{0xbd68,0xbd69,0x4311},
{0xbd6a,0xbd6a,0x2068},
{0xbd6b,0xbd6b,0x21e4},
{0xbd6c,0xbd6e,0x4313},
{0xbd6f,0xbd6f,0x1f21},
{0xbd70,0xbd70,0x4316},
{0xbd71,0xbd71,0x2101},
{0xbd72,0xbd78,0x4317},
{0xbd79,0xbd79,0x217c},
{0xbd7a,0xbd7a,0x214a},
{0xbd7b,0xbd7b,0x242d},
{0xbd7c,0xbd7d,0x431e},
{0xbd7e,0xbd7e,0x1fd4},
{0xbd80,0xbd80,0x4320},
{0xbd81,0xbd81,0x1fd1},
{0xbd82,0xbd88,0x4321},
{0xbd89,0xbd89,0x1e33},
{0xbd8a,0xbd8a,0x4328},
{0xbd8b,0xbd8b,0x242f},
{0xbd8c,0xbd8d,0x4329},
{0xbd8e,0xbd8e,0x242e},
{0xbd8f,0xbd8f,0x432b},
{0xbd90,0xbd90,0x2430},
{0xbd91,0xbd91,0x21db},
{0xbd92,0xbd96,0x432c},
{0xbd97,0xbd97,0x2158},
{0xbd98,0xbd9a,0x4331},
{0xbd9b,0xbd9b,0x1fc2},
{0xbd9c,0xbda0,0x4334},
{0xbda1,0xbdfe,0x872},
{0xbe40,0xbe42,0x4339},
{0xbe43,0xbe43,0x22b9},
{0xbe44,0xbe44,0x433c},
{0xbe45,0xbe45,0x2436},
{0xbe46,0xbe48,0x433d},
{0xbe49,0xbe49,0x1e8e},
{0xbe4a,0xbe4a,0x2439},
{0xbe4b,0xbe50,0x4340},
{0xbe51,0xbe51,0x21c5},
{0xbe52,0xbe52,0x2437},
{0xbe53,0xbe53,0x2192},
{0xbe54,0xbe54,0x4346},
{0xbe55,0xbe55,0x243a},
{0xbe56,0xbe56,0x1f19},
{0xbe57,0xbe57,0x218c},
{0xbe58,0xbe58,0x1e40},
{0xbe59,0xbe59,0x22b3},
{0xbe5a,0xbe5c,0x4347},
{0xbe5d,0xbe5d,0x205f},
{0xbe5e,0xbe5e,0x2438},
{0xbe5f,0xbe5f,0x2432},
{0xbe60,0xbe60,0x2274},
{0xbe61,0xbe61,0x434a},
{0xbe62,0xbe62,0x1e9c},
{0xbe63,0xbe63,0x2431},
{0xbe64,0xbe64,0x2085},
{0xbe65,0xbe68,0x434b},
{0xbe69,0xbe69,0x2435},
{0xbe6a,0xbe6b,0x434f},
{0xbe6c,0xbe6c,0x243b},
{0xbe6d,0xbe6e,0x4351},
{0xbe6f,0xbe6f,0x1fb7},
{0xbe70,0xbe70,0x2433},
{0xbe71,0xbe75,0x4353},
{0xbe76,0xbe76,0x2054},
{0xbe77,0xbe77,0x21de},
{0xbe78,0xbe78,0x4358},
{0xbe79,0xbe79,0x2434},
{0xbe7a,0xbe7b,0x4359},
{0xbe7c,0xbe7c,0x243d},
{0xbe7d,0xbe7d,0x1f89},
{0xbe7e,0xbe7e,0x243c},
{0xbe80,0xbe82,0x435b},
{0xbe83,0xbe83,0x1f6e},
{0xbe84,0xbe84,0x1ed8},
{0xbe85,0xbe85,0x435e},
{0xbe86,0xbe86,0x1ebf},
{0xbe87,0xbe87,0x2445},
{0xbe88,0xbe88,0x435f},
{0xbe89,0xbe89,0x2249},
{0xbe8a,0xbe8b,0x4360},
{0xbe8c,0xbe8c,0x2441},
{0xbe8d,0xbe8d,0x4362},
{0xbe8e,0xbe8e,0x1e47},
{0xbe8f,0xbe8f,0x1f56},
{0xbe90,0xbe91,0x4363},
{0xbe92,0xbe92,0x2086},
{0xbe93,0xbe94,0x4365},
{0xbe95,0xbe95,0x2196},
{0xbe96,0xbe96,0x4367},
{0xbe97,0xbe97,0x2443},
{0xbe98,0xbe98,0x243f},
{0xbe99,0xbe99,0x4368},
{0xbe9a,0xbe9a,0x2023},
{0xbe9b,0xbe9b,0x4369},
{0xbe9c,0xbe9c,0x2442},
{0xbe9d,0xbe9e,0x436a},
{0xbe9f,0xbe9f,0x243e},
{0xbea0,0xbea0,0x436c},
{0xbea1,0xbefe,0x8d0},
{0xbf40,0xbf40,0x26a6},
{0xbf41,0xbf4c,0x436d},
{0xbf4d,0xbf4d,0x234e},
{0xbf4e,0xbf4e,0x2446},
{0xbf4f,0xbf4f,0x244b},
{0xbf50,0xbf50,0x2444},
{0xbf51,0xbf54,0x4379},
{0xbf55,0xbf55,0x2427},
{0xbf56,0xbf56,0x244c},
{0xbf57,0xbf5f,0x437d},
{0xbf60,0xbf60,0x1f0f},
{0xbf61,0xbf61,0x4386},
{0xbf62,0xbf62,0x2447},
{0xbf63,0xbf63,0x2449},
{0xbf64,0xbf64,0x2448},
{0xbf65,0xbf67,0x4387},
{0xbf68,0xbf68,0x21c2},
{0xbf69,0xbf6b,0x438a},
{0xbf6c,0xbf6c,0x216e},
{0xbf6d,0xbf6f,0x438d},
{0xbf70,0xbf70,0x1f03},
{0xbf71,0xbf71,0x4390},
{0xbf72,0xbf72,0x244a},
{0xbf73,0xbf73,0x215c},
{0xbf74,0xbf75,0x4391},
{0xbf76,0xbf76,0x22bb},
{0xbf77,0xbf77,0x2450},
{0xbf78,0xbf78,0x4393},
{0xbf79,0xbf79,0x2694},
{0xbf7a,0xbf7a,0x244f},
{0xbf7b,0xbf7b,0x25f6},
{0xbf7c,0xbf7c,0x2051},
{0xbf7d,0xbf7d,0x4394},
{0xbf7e,0xbf7e,0x244e},
{0xbf80,0xbf81,0x4395},
{0xbf82,0xbf82,0x22ba},
{0xbf83,0xbf83,0x1f6d},
{0xbf84,0xbf88,0x4397},
{0xbf89,0xbf89,0x2452},
{0xbf8a,0xbf8a,0x2451},
{0xbf8b,0xbf94,0x439c},
{0xbf95,0xbf95,0x2455},
{0xbf96,0xbf96,0x43a6},
{0xbf97,0xbf97,0x2289},
{0xbf98,0xbf98,0x2116},
{0xbf99,0xbf9c,0x43a7},
{0xbf9d,0xbf9d,0x2454},
{0xbf9e,0xbfa0,0x43ab},
{0xbfa1,0xbffe,0x92e},
{0xc040,0xc040,0x20fb},
{0xc041,0xc043,0x43ae},
{0xc044,0xc044,0x2440},
{0xc045,0xc04a,0x43b1},
{0xc04b,0xc04b,0x2126},
{0xc04c,0xc04c,0x1f61},
{0xc04d,0xc04d,0x269d},
{0xc04e,0xc04e,0x43b7},
{0xc04f,0xc04f,0x1f8a},
{0xc050,0xc050,0x2456},
{0xc051,0xc051,0x2459},
{0xc052,0xc052,0x2458},
{0xc053,0xc054,0x43b8},
{0xc055,0xc055,0x1fae},
{0xc056,0xc05a,0x43ba},
{0xc05b,0xc05b,0x221a},
{0xc05c,0xc05d,0x43bf},
{0xc05e,0xc05e,0x1f7a},
{0xc05f,0xc05f,0x244d},
{0xc060,0xc060,0x2457},
{0xc061,0xc068,0x43c1},
{0xc069,0xc069,0x2453},
{0xc06a,0xc06a,0x43c9},
{0xc06b,0xc06b,0x2420},
{0xc06c,0xc06c,0x43ca},
{0xc06d,0xc06d,0x21df},
{0xc06e,0xc06e,0x2685},
{0xc06f,0xc06f,0x43cb},
{0xc070,0xc070,0x1e6e},
{0xc071,0xc073,0x43cc},
{0xc074,0xc074,0x2224},
{0xc075,0xc075,0x2670},
{0xc076,0xc076,0x43cf},
{0xc077,0xc077,0x21ba},
{0xc078,0xc078,0x43d0},
{0xc079,0xc079,0x245a},
{0xc07a,0xc07b,0x43d1},
{0xc07c,0xc07c,0x1fff},
{0xc07d,0xc07e,0x43d3},
{0xc080,0xc09a,0x43d5},
{0xc09b,0xc09b,0x25e2},
{0xc09c,0xc09c,0x43f0},
{0xc09d,0xc09d,0x269a},
{0xc09e,0xc0a0,0x43f1},
{0xc0a1,0xc0fe,0x98c},
{0xc140,0xc14f,0x43f4},
{0xc150,0xc150,0x1eea},
{0xc151,0xc153,0x4404},
{0xc154,0xc154,0x1e2c},
{0xc155,0xc15e,0x4407},
{0xc15f,0xc15f,0x2062},
{0xc160,0xc160,0x24f1},
{0xc161,0xc161,0x4411},
{0xc162,0xc162,0x24f2},
{0xc163,0xc174,0x4412},
{0xc175,0xc175,0x25f2},
{0xc176,0xc177,0x4424},
{0xc178,0xc178,0x2215},
{0xc179,0xc17e,0x4426},
{0xc180,0xc194,0x442c},
{0xc195,0xc195,0x21ae},
{0xc196,0xc1a0,0x4441},
{0xc1a1,0xc1fe,0x9ea},
{0xc240,0xc24d,0x444c},
{0xc24e,0xc24e,0x20e0},
{0xc24f,0xc264,0x445a},
{0xc265,0xc265,0x25c2},
{0xc266,0xc266,0x4470},
{0xc267,0xc267,0x25c1},
{0xc268,0xc27c,0x4471},
{0xc27d,0xc27d,0x2128},
{0xc27e,0xc27e,0x4486},
{0xc280,0xc283,0x4487},
{0xc284,0xc284,0x2199},
{0xc285,0xc292,0x448b},
{0xc293,0xc293,0x2017},
{0xc294,0xc294,0x1ea0},
{0xc295,0xc295,0x2125},
{0xc296,0xc296,0x214d},
{0xc297,0xc297,0x4499},
{0xc298,0xc298,0x25c4},
{0xc299,0xc299,0x209d},
{0xc29a,0xc29a,0x228a},
{0xc29b,0xc29b,0x449a},
{0xc29c,0xc29c,0x25c3},
{0xc29d,0xc29f,0x449b},
{0xc2a0,0xc2a0,0x2179},
{0xc2a1,0xc2fe,0xa48},
{0xc340,0xc340,0x2038},
{0xc341,0xc342,0x449e},
{0xc343,0xc343,0x2155},
{0xc344,0xc37a,0x44a0},
{0xc37b,0xc37b,0x21d2},
{0xc37c,0xc37e,0x44d7},
{0xc380,0xc383,0x44da},
{0xc384,0xc384,0x24c7},
{0xc385,0xc39a,0x44de},
{0xc39b,0xc39b,0x2279},
{0xc39c,0xc3a0,0x44f4},
{0xc3a1,0xc3fe,0xaa6},
{0xc440,0xc448,0x44f9},
{0xc449,0xc449,0x2123},
{0xc44a,0xc44b,0x4502},
{0xc44c,0xc44c,0x24c5},
{0xc44d,0xc453,0x4504},
{0xc454,0xc454,0x24c9},
{0xc455,0xc457,0x450b},
{0xc458,0xc458,0x2094},
{0xc459,0xc45a,0x450e},
{0xc45b,0xc45b,0x2296},
{0xc45c,0xc462,0x4510},
{0xc463,0xc463,0x1e77},
{0xc464,0xc476,0x4517},
{0xc477,0xc477,0x1f06},
{0xc478,0xc479,0x452a},
{0xc47a,0xc47a,0x1fa5},
{0xc47b,0xc47e,0x452c},
{0xc480,0xc480,0x4530},
{0xc481,0xc481,0x2099},
{0xc482,0xc490,0x4531},
{0xc491,0xc491,0x1ead},
{0xc492,0xc492,0x24c8},
{0xc493,0xc493,0x20a8},
{0xc494,0xc497,0x4540},
{0xc498,0xc498,0x201f},
{0xc499,0xc499,0x4544},
{0xc49a,0xc49a,0x20c5},
{0xc49b,0xc49b,0x4545},
{0xc49c,0xc49c,0x24ca},
{0xc49d,0xc4a0,0x4546},
{0xc4a1,0xc4fe,0xb04},
{0xc540,0xc543,0x454a},
{0xc544,0xc544,0x1ff0},
{0xc545,0xc545,0x454e},
{0xc546,0xc546,0x24c6},
{0xc547,0xc54a,0x454f},
{0xc54b,0xc54b,0x225d},
{0xc54c,0xc54c,0x22de},
{0xc54d,0xc551,0x4553},
{0xc552,0xc552,0x202c},
{0xc553,0xc55e,0x4558},
{0xc55f,0xc55f,0x2161},
{0xc560,0xc562,0x4564},
{0xc563,0xc563,0x223b},
{0xc564,0xc564,0x21d9},
{0xc565,0xc565,0x1fcb},
{0xc566,0xc566,0x1fc9},
{0xc567,0xc57e,0x4567},
{0xc580,0xc592,0x457f},
{0xc593,0xc593,0x1e61},
{0xc594,0xc59b,0x4592},
{0xc59c,0xc59c,0x25ef},
{0xc59d,0xc59d,0x459a},
{0xc59e,0xc59e,0x1f98},
{0xc59f,0xc5a0,0x459b},
{0xc5a1,0xc5fe,0xb62},
{0xc640,0xc640,0x459d},
{0xc641,0xc641,0x25f0},
{0xc642,0xc643,0x459e},
{0xc644,0xc644,0x1f88},
{0xc645,0xc646,0x45a0},
{0xc647,0xc647,0x21f8},
{0xc648,0xc662,0x45a2},
{0xc663,0xc663,0x2322},
{0xc664,0xc671,0x45bd},
{0xc672,0xc672,0x2336},
{0xc673,0xc67e,0x45cb},
{0xc680,0xc6a0,0x45d7},
{0xc6a1,0xc6fe,0xbc0},
{0xc740,0xc765,0x45f8},
{0xc766,0xc766,0x22ab},
{0xc767,0xc76e,0x461e},
{0xc76f,0xc76f,0x1fbf},
{0xc770,0xc775,0x4626},
{0xc776,0xc776,0x1f7d},
{0xc777,0xc77a,0x462c},
{0xc77b,0xc77b,0x2333},
{0xc77c,0xc77e,0x4630},
{0xc780,0xc7a0,0x4633},
{0xc7a1,0xc7fe,0xc1e},
{0xc840,0xc840,0x4654},
{0xc841,0xc841,0x1f4d},
{0xc842,0xc84e,0x4655},
{0xc84f,0xc84f,0x2334},
{0xc850,0xc851,0x4662},
{0xc852,0xc852,0x1ff1},
{0xc853,0xc865,0x4664},
{0xc866,0xc866,0x218b},
{0xc867,0xc86d,0x4677},
{0xc86e,0xc86e,0x2349},
{0xc86f,0xc87d,0x467e},
{0xc87e,0xc87e,0x220b},
{0xc880,0xc886,0x468d},
{0xc887,0xc887,0x2346},
{0xc888,0xc891,0x4694},
{0xc892,0xc892,0x2347},
{0xc893,0xc893,0x469e},
{0xc894,0xc894,0x2193},
{0xc895,0xc898,0x469f},
{0xc899,0xc899,0x26a1},
{0xc89a,0xc89c,0x46a3},
{0xc89d,0xc89d,0x1f62},
{0xc89e,0xc8a0,0x46a6},
{0xc8a1,0xc8fe,0xc7c},
{0xc940,0xc94e,0x46a9},
{0xc94f,0xc94f,0x234d},
{0xc950,0xc950,0x2348},
{0xc951,0xc96d,0x46b8},
{0xc96e,0xc96e,0x1e60},
{0xc96f,0xc96f,0x46d5},
{0xc970,0xc970,0x2345},
{0xc971,0xc976,0x46d6},
{0xc977,0xc977,0x1f12},
{0xc978,0xc97e,0x46dc},
{0xc980,0xc98e,0x46e3},
{0xc98f,0xc98f,0x2018},
{0xc990,0xc990,0x2335},
{0xc991,0xc99b,0x46f2},
{0xc99c,0xc99c,0x233c},
{0xc99d,0xc9a0,0x46fd},
{0xc9a1,0xc9fe,0xcda},
{0xca40,0xca4d,0x4701},
{0xca4e,0xca4e,0x266f},
{0xca4f,0xca55,0x470f},
{0xca56,0xca56,0x2351},
{0xca57,0xca58,0x4716},
{0xca59,0xca59,0x1fa0},
{0xca5a,0xca5b,0x4718},
{0xca5c,0xca5c,0x2338},
{0xca5d,0xca60,0x471a},
{0xca61,0xca61,0x221b},
{0xca62,0xca6d,0x471e},
{0xca6e,0xca6e,0x2342},
{0xca6f,0xca71,0x472a},
{0xca72,0xca72,0x234f},
{0xca73,0xca76,0x472d},
{0xca77,0xca77,0x233d},
{0xca78,0xca7a,0x4731},
{0xca7b,0xca7b,0x2344},
{0xca7c,0xca7c,0x2331},
{0xca7d,0xca7d,0x4734},
{0xca7e,0xca7e,0x234b},
{0xca80,0xca80,0x4735},
{0xca81,0xca81,0x233b},
{0xca82,0xca88,0x4736},
{0xca89,0xca89,0x2350},
{0xca8a,0xca8d,0x473d},
{0xca8e,0xca8e,0x1eb4},
{0xca8f,0xca8f,0x21a6},
{0xca90,0xca91,0x4741},
{0xca92,0xca92,0x21cb},
{0xca93,0xca99,0x4743},
{0xca9a,0xca9a,0x2355},
{0xca9b,0xcaa0,0x474a},
{0xcaa1,0xcafe,0xd38},
{0xcb40,0xcb42,0x4750},
{0xcb43,0xcb43,0x233e},
{0xcb44,0xcb44,0x4753},
{0xcb45,0xcb45,0x1f74},
{0xcb46,0xcb46,0x4754},
{0xcb47,0xcb47,0x2330},
{0xcb48,0xcb4a,0x4755},
{0xcb4b,0xcb4b,0x2680},
{0xcb4c,0xcb4d,0x4758},
{0xcb4e,0xcb4e,0x20da},
{0xcb4f,0xcb56,0x475a},
{0xcb57,0xcb57,0x234a},
{0xcb58,0xcb5c,0x4762},
{0xcb5d,0xcb5d,0x1f91},
{0xcb5e,0xcb5e,0x4767},
{0xcb5f,0xcb5f,0x2107},
{0xcb60,0xcb69,0x4768},
{0xcb6a,0xcb6a,0x233f},
{0xcb6b,0xcb7a,0x4772},
{0xcb7b,0xcb7b,0x1ff4},
{0xcb7c,0xcb7c,0x2343},
{0xcb7d,0xcb7e,0x4782},
{0xcb80,0xcb86,0x4784},
{0xcb87,0xcb87,0x2212},
{0xcb88,0xcb8d,0x478b},
{0xcb8e,0xcb8e,0x2207},
{0xcb8f,0xcb91,0x4791},
{0xcb92,0xcb92,0x2359},
{0xcb93,0xcb9b,0x4794},
{0xcb9c,0xcb9c,0x2254},
{0xcb9d,0xcb9d,0x479d},
{0xcb9e,0xcb9e,0x2332},
{0xcb9f,0xcba0,0x479e},
{0xcba1,0xcbfe,0xd96},
{0xcc40,0xcc40,0x1e26},
{0xcc41,0xcc41,0x2357},
{0xcc42,0xcc48,0x47a0},
{0xcc49,0xcc49,0x2358},
{0xcc4a,0xcc4a,0x2042},
{0xcc4b,0xcc4b,0x2153},
{0xcc4c,0xcc4e,0x47a7},
{0xcc4f,0xcc4f,0x20bb},
{0xcc50,0xcc5b,0x47aa},
{0xcc5c,0xcc5c,0x235a},
{0xcc5d,0xcc5f,0x47b6},
{0xcc60,0xcc60,0x2356},
{0xcc61,0xcc63,0x47b9},
{0xcc64,0xcc64,0x2337},
{0xcc65,0xcc6c,0x47bc},
{0xcc6d,0xcc6d,0x1ff9},
{0xcc6e,0xcc78,0x47c4},
{0xcc79,0xcc79,0x2353},
{0xcc7a,0xcc7c,0x47cf},
{0xcc7d,0xcc7d,0x2061},
{0xcc7e,0xcc7e,0x47d2},
{0xcc80,0xcc8d,0x47d3},
{0xcc8e,0xcc8e,0x1e95},
{0xcc8f,0xcc93,0x47e1},
{0xcc94,0xcc94,0x2049},
{0xcc95,0xcc95,0x47e6},
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{0xd95b,0xd95b,0x4b8d},
{0xd95c,0xd95c,0x2265},
{0xd95d,0xd962,0x4b8e},
{0xd963,0xd963,0x24b2},
{0xd964,0xd964,0x211b},
{0xd965,0xd965,0x1e51},
{0xd966,0xd966,0x4b94},
{0xd967,0xd967,0x24b4},
{0xd968,0xd96b,0x4b95},
{0xd96c,0xd96c,0x24b3},
{0xd96d,0xd96d,0x4b99},
{0xd96e,0xd96e,0x1e9f},
{0xd96f,0xd96f,0x4b9a},
{0xd970,0xd970,0x2118},
{0xd971,0xd971,0x4b9b},
{0xd972,0xd972,0x20b4},
{0xd973,0xd973,0x23af},
{0xd974,0xd974,0x21bb},
{0xd975,0xd975,0x2072},
{0xd976,0xd976,0x1f95},
{0xd977,0xd977,0x4b9c},
{0xd978,0xd978,0x1f0a},
{0xd979,0xd979,0x24b6},
{0xd97a,0xd97b,0x4b9d},
{0xd97c,0xd97c,0x2291},
{0xd97d,0xd97d,0x24b5},
{0xd97e,0xd97e,0x2278},
{0xd980,0xd980,0x1ed4},
{0xd981,0xd986,0x4b9f},
{0xd987,0xd987,0x1ff3},
{0xd988,0xd98c,0x4ba5},
{0xd98d,0xd98d,0x22a9},
{0xd98e,0xd98e,0x24b7},
{0xd98f,0xd98f,0x1f28},
{0xd990,0xd990,0x2109},
{0xd991,0xd991,0x22c7},
{0xd992,0xd996,0x4baa},
{0xd997,0xd997,0x24ae},
{0xd998,0xd998,0x22b1},
{0xd999,0xd99a,0x4baf},
{0xd99b,0xd99b,0x2266},
{0xd99c,0xd99c,0x4bb1},
{0xd99d,0xd99d,0x225b},
{0xd99e,0xd99e,0x22c4},
{0xd99f,0xd99f,0x4bb2},
{0xd9a0,0xd9a0,0x2115},
{0xd9a1,0xd9fe,0x12b5},
{0xda40,0xda40,0x4bb3},
{0xda41,0xda41,0x222a},
{0xda42,0xda42,0x24b1},
{0xda43,0xda47,0x4bb4},
{0xda48,0xda48,0x213d},
{0xda49,0xda4c,0x4bb9},
{0xda4d,0xda4d,0x1f15},
{0xda4e,0xda4e,0x225c},
{0xda4f,0xda72,0x4bbd},
{0xda73,0xda73,0x1f14},
{0xda74,0xda76,0x4be1},
{0xda77,0xda77,0x227a},
{0xda78,0xda7e,0x4be4},
{0xda80,0xda84,0x4beb},
{0xda85,0xda85,0x20ee},
{0xda86,0xda8d,0x4bf0},
{0xda8e,0xda8e,0x25f8},
{0xda8f,0xdaa0,0x4bf8},
{0xdaa1,0xdafe,0x1313},
{0xdb40,0xdb5f,0x4c0a},
{0xdb60,0xdb60,0x1f94},
{0xdb61,0xdb77,0x4c2a},
{0xdb78,0xdb78,0x2230},
{0xdb79,0xdb7e,0x4c41},
{0xdb80,0xdb83,0x4c47},
{0xdb84,0xdb84,0x25fd},
{0xdb85,0xdb8a,0x4c4b},
{0xdb8b,0xdb8b,0x2600},
{0xdb8c,0xdb97,0x4c51},
{0xdb98,0xdb98,0x2606},
{0xdb99,0xdba0,0x4c5d},
{0xdba1,0xdbfe,0x1371},
{0xdc40,0xdc44,0x4c65},
{0xdc45,0xdc45,0x25ff},
{0xdc46,0xdc4e,0x4c6a},
{0xdc4f,0xdc4f,0x25fc},
{0xdc50,0xdc50,0x1e8c},
{0xdc51,0xdc51,0x2602},
{0xdc52,0xdc52,0x4c73},
{0xdc53,0xdc53,0x224d},
{0xdc54,0xdc54,0x4c74},
{0xdc55,0xdc55,0x2604},
{0xdc56,0xdc56,0x25fe},
{0xdc57,0xdc57,0x2603},
{0xdc58,0xdc5c,0x4c75},
{0xdc5d,0xdc5d,0x2601},
{0xdc5e,0xdc61,0x4c7a},
{0xdc62,0xdc62,0x2605},
{0xdc63,0xdc65,0x4c7e},
{0xdc66,0xdc66,0x1ea3},
{0xdc67,0xdc67,0x2608},
{0xdc68,0xdc6a,0x4c81},
{0xdc6b,0xdc6b,0x2607},
{0xdc6c,0xdc7b,0x4c84},
{0xdc7c,0xdc7c,0x20f0},
{0xdc7d,0xdc7e,0x4c94},
{0xdc80,0xdc86,0x4c96},
{0xdc87,0xdc87,0x1e7b},
{0xdc88,0xdc88,0x2267},
{0xdc89,0xdc89,0x1f36},
{0xdc8a,0xdc8a,0x1fd6},
{0xdc8b,0xdc8d,0x4c9d},
{0xdc8e,0xdc8e,0x21e0},
{0xdc8f,0xdc8f,0x4ca0},
{0xdc90,0xdc90,0x248c},
{0xdc91,0xdc96,0x4ca1},
{0xdc97,0xdc97,0x248d},
{0xdc98,0xdc9a,0x4ca7},
{0xdc9b,0xdc9b,0x2102},
{0xdc9c,0xdc9f,0x4caa},
{0xdca0,0xdca0,0x2494},
{0xdca1,0xdcfe,0x13cf},
{0xdd40,0xdd45,0x4cae},
{0xdd46,0xdd46,0x2493},
{0xdd47,0xdd4c,0x4cb4},
{0xdd4d,0xdd4d,0x248e},
{0xdd4e,0xdd52,0x4cba},
{0xdd53,0xdd53,0x2299},
{0xdd54,0xdd54,0x2491},
{0xdd55,0xdd55,0x2496},
{0xdd56,0xdd56,0x248f},
{0xdd57,0xdd57,0x2492},
{0xdd58,0xdd58,0x4cbf},
{0xdd59,0xdd59,0x2497},
{0xdd5a,0xdd5d,0x4cc0},
{0xdd5e,0xdd5e,0x1fb1},
{0xdd5f,0xdd5f,0x4cc4},
{0xdd60,0xdd60,0x249a},
{0xdd61,0xdd61,0x4cc5},
{0xdd62,0xdd62,0x2499},
{0xdd63,0xdd63,0x4cc6},
{0xdd64,0xdd64,0x2258},
{0xdd65,0xdd65,0x2498},
{0xdd66,0xdd6c,0x4cc7},
{0xdd6d,0xdd6d,0x249b},
{0xdd6e,0xdd6e,0x4cce},
{0xdd6f,0xdd6f,0x1f09},
{0xdd70,0xdd70,0x20e6},
{0xdd71,0xdd75,0x4ccf},
{0xdd76,0xdd76,0x2026},
{0xdd77,0xdd77,0x249f},
{0xdd78,0xdd78,0x1f59},
{0xdd79,0xdd7a,0x249d},
{0xdd7b,0xdd7e,0x4cd4},
{0xdd80,0xdd80,0x4cd8},
{0xdd81,0xdd81,0x1f3b},
{0xdd82,0xdd82,0x249c},
{0xdd83,0xdd84,0x4cd9},
{0xdd85,0xdd85,0x1e3a},
{0xdd86,0xdd86,0x205b},
{0xdd87,0xdd8a,0x4cdb},
{0xdd8b,0xdd8b,0x1f70},
{0xdd8c,0xdd8e,0x4cdf},
{0xdd8f,0xdd8f,0x24a0},
{0xdd90,0xdd93,0x4ce2},
{0xdd94,0xdd94,0x213b},
{0xdd95,0xdd96,0x4ce6},
{0xdd97,0xdd97,0x1f07},
{0xdd98,0xdd99,0x4ce8},
{0xdd9a,0xdd9a,0x2270},
{0xdd9b,0xdd9b,0x2237},
{0xdd9c,0xdd9d,0x4cea},
{0xdd9e,0xdd9e,0x24d2},
{0xdd9f,0xdd9f,0x4cec},
{0xdda0,0xdda0,0x21b3},
{0xdda1,0xddfe,0x142d},
{0xde40,0xde40,0x2245},
{0xde41,0xde41,0x24a1},
{0xde42,0xde43,0x4ced},
{0xde44,0xde44,0x22a8},
{0xde45,0xde47,0x4cef},
{0xde48,0xde48,0x227c},
{0xde49,0xde49,0x1fb0},
{0xde4a,0xde4e,0x4cf2},
{0xde4f,0xde4f,0x24a2},
{0xde50,0xde59,0x4cf7},
{0xde5a,0xde5a,0x1f46},
{0xde5b,0xde5b,0x4d01},
{0xde5c,0xde5c,0x2380},
{0xde5d,0xde5d,0x2495},
{0xde5e,0xde5e,0x4d02},
{0xde5f,0xde5f,0x2490},
{0xde60,0xde6a,0x4d03},
{0xde6b,0xde6b,0x1e30},
{0xde6c,0xde6e,0x4d0e},
{0xde6f,0xde6f,0x1e9d},
{0xde70,0xde70,0x1e4b},
{0xde71,0xde71,0x1e4a},
{0xde72,0xde72,0x20aa},
{0xde73,0xde7e,0x4d11},
{0xde80,0xde91,0x4d1d},
{0xde92,0xde92,0x267b},
{0xde93,0xde9e,0x4d2f},
{0xde9f,0xde9f,0x23f2},
{0xdea0,0xdea0,0x4d3b},
{0xdea1,0xdefe,0x148b},
{0xdf40,0xdf40,0x227e},
{0xdf41,0xdf41,0x4d3c},
{0xdf42,0xdf42,0x2019},
{0xdf43,0xdf4c,0x4d3d},
{0xdf4d,0xdf4d,0x1fbb},
{0xdf4e,0xdf5b,0x4d47},
{0xdf5c,0xdf5c,0x2253},
{0xdf5d,0xdf5d,0x4d55},
{0xdf5e,0xdf5e,0x1f3e},
{0xdf5f,0xdf5f,0x1ea6},
{0xdf60,0xdf60,0x218e},
{0xdf61,0xdf63,0x4d56},
{0xdf64,0xdf64,0x21ec},
{0xdf65,0xdf65,0x4d59},
{0xdf66,0xdf66,0x1ebe},
{0xdf67,0xdf67,0x4d5a},
{0xdf68,0xdf68,0x224a},
{0xdf69,0xdf6c,0x4d5b},
{0xdf6d,0xdf6d,0x2133},
{0xdf6e,0xdf73,0x4d5f},
{0xdf74,0xdf74,0x1e84},
{0xdf75,0xdf76,0x4d65},
{0xdf77,0xdf77,0x20cf},
{0xdf78,0xdf78,0x21e2},
{0xdf79,0xdf79,0x4d67},
{0xdf7a,0xdf7a,0x220f},
{0xdf7b,0xdf7b,0x4d68},
{0xdf7c,0xdf7c,0x2029},
{0xdf7d,0xdf7d,0x4d69},
{0xdf7e,0xdf7e,0x2073},
{0xdf80,0xdf80,0x1f55},
{0xdf81,0xdf82,0x4d6a},
{0xdf83,0xdf83,0x23f1},
{0xdf84,0xdf84,0x4d6c},
{0xdf85,0xdf85,0x1e46},
{0xdf86,0xdf88,0x4d6d},
{0xdf89,0xdf89,0x2063},
{0xdf8a,0xdf8a,0x23f3},
{0xdf8b,0xdfa0,0x4d70},
{0xdfa1,0xdffe,0x14e9},
{0xe040,0xe04f,0x4d86},
{0xe050,0xe050,0x231e},
{0xe051,0xe05c,0x4d96},
{0xe05d,0xe05d,0x2233},
{0xe05e,0xe068,0x4da2},
{0xe069,0xe069,0x2320},
{0xe06a,0xe06b,0x4dad},
{0xe06c,0xe06c,0x21c7},
{0xe06d,0xe074,0x4daf},
{0xe075,0xe075,0x22bc},
{0xe076,0xe076,0x4db7},
{0xe077,0xe077,0x231c},
{0xe078,0xe078,0x4db8},
{0xe079,0xe079,0x2251},
{0xe07a,0xe07e,0x4db9},
{0xe080,0xe086,0x4dbe},
{0xe087,0xe087,0x1ebb},
{0xe088,0xe08c,0x4dc5},
{0xe08d,0xe08d,0x2287},
{0xe08e,0xe08e,0x4dca},
{0xe08f,0xe08f,0x202d},
{0xe090,0xe090,0x1eab},
{0xe091,0xe091,0x4dcb},
{0xe092,0xe092,0x231d},
{0xe093,0xe093,0x4dcc},
{0xe094,0xe094,0x231f},
{0xe095,0xe096,0x4dcd},
{0xe097,0xe097,0x231b},
{0xe098,0xe0a0,0x4dcf},
{0xe0a1,0xe0fe,0x1547},
{0xe140,0xe141,0x4dd8},
{0xe142,0xe142,0x2321},
{0xe143,0xe163,0x4dda},
{0xe164,0xe164,0x2255},
{0xe165,0xe167,0x4dfb},
{0xe168,0xe168,0x1e8f},
{0xe169,0xe173,0x4dfe},
{0xe174,0xe174,0x220c},
{0xe175,0xe175,0x1fa4},
{0xe176,0xe17e,0x4e09},
{0xe180,0xe183,0x4e12},
{0xe184,0xe184,0x209b},
{0xe185,0xe185,0x21d8},
{0xe186,0xe186,0x4e16},
{0xe187,0xe187,0x25fa},
{0xe188,0xe188,0x4e17},
{0xe189,0xe189,0x25f9},
{0xe18a,0xe18b,0x4e18},
{0xe18c,0xe18c,0x2134},
{0xe18d,0xe18d,0x4e1a},
{0xe18e,0xe190,0x24f3},
{0xe191,0xe191,0x24f8},
{0xe192,0xe192,0x4e1b},
{0xe193,0xe193,0x24f7},
{0xe194,0xe194,0x1ec8},
{0xe195,0xe195,0x24f6},
{0xe196,0xe197,0x4e1c},
{0xe198,0xe198,0x2280},
{0xe199,0xe19d,0x4e1e},
{0xe19e,0xe19e,0x1ec5},
{0xe19f,0xe19f,0x24fb},
{0xe1a0,0xe1a0,0x4e23},
{0xe1a1,0xe1fe,0x15a5},
{0xe240,0xe240,0x4e24},
{0xe241,0xe241,0x24fa},
{0xe242,0xe242,0x4e25},
{0xe243,0xe243,0x1eed},
{0xe244,0xe24e,0x4e26},
{0xe24f,0xe24f,0x24fd},
{0xe250,0xe250,0x4e31},
{0xe251,0xe251,0x24f9},
{0xe252,0xe252,0x4e32},
{0xe253,0xe253,0x24fe},
{0xe254,0xe254,0x20cd},
{0xe255,0xe259,0x4e33},
{0xe25a,0xe25a,0x2508},
{0xe25b,0xe25b,0x2504},
{0xe25c,0xe25d,0x4e38},
{0xe25e,0xe25e,0x2506},
{0xe25f,0xe261,0x4e3a},
{0xe262,0xe262,0x24ff},
{0xe263,0xe263,0x2090},
{0xe264,0xe266,0x4e3d},
{0xe267,0xe267,0x1edd},
{0xe268,0xe268,0x1f25},
{0xe269,0xe269,0x4e40},
{0xe26a,0xe26a,0x2503},
{0xe26b,0xe26b,0x2502},
{0xe26c,0xe26d,0x4e41},
{0xe26e,0xe26e,0x1e7a},
{0xe26f,0xe26f,0x20a6},
{0xe270,0xe277,0x4e43},
{0xe278,0xe278,0x1fd5},
{0xe279,0xe27c,0x4e4b},
{0xe27d,0xe27d,0x1f11},
{0xe27e,0xe27e,0x4e4f},
{0xe280,0xe280,0x2507},
{0xe281,0xe281,0x2500},
{0xe282,0xe282,0x2505},
{0xe283,0xe288,0x4e50},
{0xe289,0xe289,0x2519},
{0xe28a,0xe28a,0x4e56},
{0xe28b,0xe28b,0x2515},
{0xe28c,0xe28d,0x4e57},
{0xe28e,0xe28e,0x250c},
{0xe28f,0xe28f,0x2031},
{0xe290,0xe291,0x4e59},
{0xe292,0xe292,0x250b},
{0xe293,0xe293,0x250f},
{0xe294,0xe294,0x251a},
{0xe295,0xe295,0x2509},
{0xe296,0xe297,0x4e5b},
{0xe298,0xe298,0x250e},
{0xe299,0xe299,0x2234},
{0xe29a,0xe29a,0x2513},
{0xe29b,0xe29b,0x1f80},
{0xe29c,0xe29f,0x4e5d},
{0xe2a0,0xe2a0,0x2501},
{0xe2a1,0xe2fe,0x1603},
{0xe340,0xe341,0x4e61},
{0xe342,0xe342,0x2517},
{0xe343,0xe343,0x2516},
{0xe344,0xe346,0x4e63},
{0xe347,0xe347,0x2518},
{0xe348,0xe34a,0x4e66},
{0xe34b,0xe34b,0x1e56},
{0xe34c,0xe34e,0x4e69},
{0xe34f,0xe34f,0x250d},
{0xe350,0xe350,0x4e6c},
{0xe351,0xe351,0x20d3},
{0xe352,0xe353,0x4e6d},
{0xe354,0xe354,0x207a},
{0xe355,0xe355,0x20ce},
{0xe356,0xe357,0x4e6f},
{0xe358,0xe358,0x2510},
{0xe359,0xe35b,0x4e71},
{0xe35c,0xe35c,0x1e55},
{0xe35d,0xe35f,0x4e74},
{0xe360,0xe360,0x250a},
{0xe361,0xe365,0x4e77},
{0xe366,0xe367,0x2511},
{0xe368,0xe370,0x4e7c},
{0xe371,0xe371,0x1faa},
{0xe372,0xe372,0x4e85},
{0xe373,0xe373,0x251e},
{0xe374,0xe374,0x1f1f},
{0xe375,0xe377,0x4e86},
{0xe378,0xe378,0x252d},
{0xe379,0xe379,0x221d},
{0xe37a,0xe37b,0x4e89},
{0xe37c,0xe37c,0x2532},
{0xe37d,0xe37d,0x4e8b},
{0xe37e,0xe37e,0x217b},
{0xe380,0xe389,0x4e8c},
{0xe38a,0xe38a,0x21af},
{0xe38b,0xe38b,0x4e96},
{0xe38c,0xe38c,0x252c},
{0xe38d,0xe38e,0x4e97},
{0xe38f,0xe38f,0x2528},
{0xe390,0xe390,0x4e99},
{0xe391,0xe391,0x208c},
{0xe392,0xe392,0x4e9a},
{0xe393,0xe393,0x252f},
{0xe394,0xe394,0x4e9b},
{0xe395,0xe395,0x21bc},
{0xe396,0xe398,0x4e9c},
{0xe399,0xe399,0x251d},
{0xe39a,0xe39b,0x4e9f},
{0xe39c,0xe39c,0x2535},
{0xe39d,0xe39d,0x4ea1},
{0xe39e,0xe39e,0x220d},
{0xe39f,0xe39f,0x2526},
{0xe3a0,0xe3a0,0x4ea2},
{0xe3a1,0xe3fe,0x1661},
{0xe440,0xe440,0x2534},
{0xe441,0xe441,0x252a},
{0xe442,0xe442,0x251f},
{0xe443,0xe443,0x2531},
{0xe444,0xe444,0x251c},
{0xe445,0xe447,0x4ea3},
{0xe448,0xe448,0x2525},
{0xe449,0xe44d,0x4ea6},
{0xe44e,0xe44e,0x21cd},
{0xe44f,0xe44f,0x4eab},
{0xe450,0xe450,0x21da},
{0xe451,0xe451,0x4eac},
{0xe452,0xe452,0x2172},
{0xe453,0xe453,0x253e},
{0xe454,0xe457,0x4ead},
{0xe458,0xe458,0x204f},
{0xe459,0xe459,0x4eb1},
{0xe45a,0xe45a,0x2543},
{0xe45b,0xe45b,0x4eb2},
{0xe45c,0xe45c,0x21d7},
{0xe45d,0xe45d,0x4eb3},
{0xe45e,0xe45e,0x1e3c},
{0xe45f,0xe461,0x4eb4},
{0xe462,0xe462,0x2529},
{0xe463,0xe464,0x4eb7},
{0xe465,0xe465,0x2521},
{0xe466,0xe467,0x4eb9},
{0xe468,0xe468,0x1eff},
{0xe469,0xe472,0x4ebb},
{0xe473,0xe473,0x253f},
{0xe474,0xe474,0x4ec5},
{0xe475,0xe475,0x2544},
{0xe476,0xe478,0x4ec6},
{0xe479,0xe479,0x2523},
{0xe47a,0xe47a,0x1e90},
{0xe47b,0xe47b,0x253a},
{0xe47c,0xe47c,0x2545},
{0xe47d,0xe47d,0x4ec9},
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{0xfb5c,0xfb74,0x5539},
{0xfb75,0xfb75,0x2688},
{0xfb76,0xfb78,0x5552},
{0xfb79,0xfb79,0x269e},
{0xfb7a,0xfb7a,0x25fb},
{0xfb7b,0xfb7b,0x5555},
{0xfb7c,0xfb7c,0x1f8c},
{0xfb7d,0xfb7d,0x21f4},
{0xfb7e,0xfb7e,0x5556},
{0xfb80,0xfb8f,0x5557},
{0xfb90,0xfb90,0x200f},
{0xfb91,0xfb9b,0x5567},
{0xfb9c,0xfb9c,0x2071},
{0xfb9d,0xfb9e,0x5572},
{0xfb9f,0xfb9f,0x25f7},
{0xfba0,0xfba0,0x5574},
{0xfc40,0xfc43,0x5575},
{0xfc44,0xfc44,0x2696},
{0xfc45,0xfc48,0x5579},
{0xfc49,0xfc49,0x268f},
{0xfc4a,0xfc59,0x557d},
{0xfc5a,0xfc5a,0x22da},
{0xfc5b,0xfc62,0x558d},
{0xfc63,0xfc63,0x1ec1},
{0xfc64,0xfc67,0x5595},
{0xfc68,0xfc68,0x1eb3},
{0xfc69,0xfc6e,0x5599},
{0xfc6f,0xfc6f,0x266a},
{0xfc70,0xfc70,0x559f},
{0xfc71,0xfc71,0x268a},
{0xfc72,0xfc73,0x55a0},
{0xfc74,0xfc74,0x2669},
{0xfc75,0xfc76,0x55a2},
{0xfc77,0xfc78,0x2618},
{0xfc79,0xfc7e,0x55a4},
{0xfc80,0xfc82,0x55aa},
{0xfc83,0xfc83,0x261a},
{0xfc84,0xfc89,0x55ad},
{0xfc8a,0xfc8a,0x2673},
{0xfc8b,0xfca0,0x55b3},
{0xfd40,0xfd51,0x55c9},
{0xfd52,0xfd52,0x20c6},
{0xfd53,0xfd53,0x226b},
{0xfd54,0xfd56,0x55db},
{0xfd57,0xfd57,0x24d3},
{0xfd58,0xfd58,0x1e86},
{0xfd59,0xfd59,0x55de},
{0xfd5a,0xfd5a,0x260f},
{0xfd5b,0xfd5e,0x55df},
{0xfd5f,0xfd5f,0x2611},
{0xfd60,0xfd61,0x55e3},
{0xfd62,0xfd62,0x2613},
{0xfd63,0xfd64,0x55e5},
{0xfd65,0xfd65,0x2610},
{0xfd66,0xfd66,0x2612},
{0xfd67,0xfd67,0x2030},
{0xfd68,0xfd68,0x55e7},
{0xfd69,0xfd69,0x2671},
{0xfd6a,0xfd6b,0x55e8},
{0xfd6c,0xfd6c,0x2614},
{0xfd6d,0xfd6f,0x55ea},
{0xfd70,0xfd70,0x2616},
{0xfd71,0xfd71,0x55ed},
{0xfd72,0xfd72,0x2615},
{0xfd73,0xfd77,0x55ee},
{0xfd78,0xfd78,0x20f2},
{0xfd79,0xfd7c,0x55f3},
{0xfd7d,0xfd7d,0x2617},
{0xfd7e,0xfd7e,0x55f7},
{0xfd80,0xfd87,0x55f8},
{0xfd88,0xfd88,0x2037},
{0xfd89,0xfd8a,0x5600},
{0xfd8b,0xfd8b,0x20b3},
{0xfd8c,0xfd8e,0x5602},
{0xfd8f,0xfd8f,0x1f22},
{0xfd90,0xfd90,0x24ed},
{0xfd91,0xfd93,0x5605},
{0xfd94,0xfd94,0x1f34},
{0xfd95,0xfd9c,0x5608},
{0xfd9d,0xfd9d,0xa02},
{0xfd9e,0xfd9e,0x40d3},
{0xfd9f,0xfd9f,0x200c},
{0xfda0,0xfda0,0x5083},
{0xfe40,0xfe40,0x1259},
{0xfe41,0xfe7e,0x5610},
{0xfe80,0xfea0,0x564e},
};

static pdf_cmap cmap_GBK_X = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GBK-X",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	4069, 4069, (pdf_range*)cmap_GBK_X_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GBK2K-H.h

/* This is an automatically generated file. Do not edit. */

/* GBK2K-H */

static const pdf_range cmap_GBK2K_H_ranges[] = {
{0x20,0x7e,0x1},
{0xa2e3,0xa2e3,0x5751},
};

static const pdf_xrange cmap_GBK2K_H_xranges[] = {
{0x81308436,0x81308436,0x5752},
{0x8138fd38,0x8138fd39,0x579c},
{0x8138fe30,0x8138fe39,0x579e},
{0x81398130,0x81398137,0x57a8},
{0x81398139,0x81398139,0x57b0},
{0x81398230,0x81398239,0x57b1},
{0x81398330,0x81398339,0x57bb},
{0x81398430,0x81398439,0x57c5},
{0x81398530,0x81398539,0x57cf},
{0x81398630,0x81398639,0x57d9},
{0x81398730,0x81398739,0x57e3},
{0x81398830,0x81398839,0x57ed},
{0x81398930,0x81398939,0x57f7},
{0x81398b32,0x81398b32,0x1042},
{0x81398b33,0x81398b33,0x1263},
{0x81398b34,0x81398b34,0x1272},
{0x81398b35,0x81398b35,0x1265},
{0x81398b36,0x81398b36,0x1059},
{0x81398b37,0x81398b37,0x2793},
{0x81398b38,0x81398b38,0x63d},
{0x81398b39,0x81398b39,0x1303},
{0x81398c30,0x81398c30,0xca6},
{0x81398c31,0x81398c31,0x638},
{0x81398c32,0x81398c32,0xcc6},
{0x81398c33,0x81398c33,0x3d6},
{0x81398c34,0x81398c34,0x129d},
{0x81398c35,0x81398c35,0x1314},
{0x81398c36,0x81398c36,0x130f},
{0x81398c37,0x81398c37,0x82b},
{0x81398c38,0x81398c38,0x1399},
{0x81398c39,0x81398c39,0x597},
{0x81398d30,0x81398d30,0x9ef},
{0x81398d31,0x81398d31,0x12fc},
{0x81398d32,0x81398d32,0x1266},
{0x81398d33,0x81398d33,0x1284},
{0x81398d34,0x81398d34,0x2a1a},
{0x81398d35,0x81398d35,0xd45},
{0x81398d36,0x81398d36,0x47e},
{0x81398d37,0x81398d37,0x1352},
{0x81398d38,0x81398d38,0x4cc},
{0x81398d39,0x81398d39,0x139c},
{0x81398e30,0x81398e30,0x10bb},
{0x81398e31,0x81398e31,0x967},
{0x81398e32,0x81398e32,0x1593},
{0x81398e33,0x81398e33,0xe72},
{0x81398e34,0x81398e34,0xd56},
{0x81398e35,0x81398e35,0x161c},
{0x81398e36,0x81398e36,0x2d2d},
{0x81398e37,0x81398e37,0xf13},
{0x81398e38,0x81398e38,0x576},
{0x81398e39,0x81398e39,0xb6f},
{0x81398f30,0x81398f30,0x1230},
{0x81398f31,0x81398f31,0x172e},
{0x81398f32,0x81398f32,0x56a},
{0x81398f33,0x81398f33,0xf6c},
{0x81398f34,0x81398f34,0x14b6},
{0x81398f35,0x81398f35,0xd43},
{0x81398f36,0x81398f36,0x1774},
{0x81398f37,0x81398f37,0xcf6},
{0x81398f38,0x81398f38,0x1815},
{0x81398f39,0x81398f39,0x6fd},
{0x81399030,0x81399030,0x82d},
{0x81399031,0x81399031,0x8be},
{0x81399032,0x81399032,0x6c4},
{0x81399033,0x81399033,0x1813},
{0x81399034,0x81399034,0x73c},
{0x81399035,0x81399035,0x1398},
{0x81399036,0x81399036,0x14ad},
{0x81399037,0x81399037,0x14f6},
{0x81399038,0x81399038,0x706},
{0x81399039,0x81399039,0x1762},
{0x81399130,0x81399130,0x15ee},
{0x81399131,0x81399131,0x15e0},
{0x81399132,0x81399132,0xf8f},
{0x81399133,0x81399133,0x6e5},
{0x81399134,0x81399134,0x3292},
{0x81399135,0x81399135,0xd6d},
{0x81399136,0x81399136,0x11a6},
{0x81399137,0x81399137,0x1909},
{0x81399138,0x81399138,0xed3},
{0x81399139,0x81399139,0x5f6},
{0x81399230,0x81399230,0x8c0},
{0x81399231,0x81399231,0x65a},
{0x81399232,0x81399232,0xeed},
{0x81399233,0x81399233,0xcb0},
{0x81399234,0x81399234,0x10fe},
{0x81399235,0x81399235,0x1105},
{0x81399236,0x81399236,0xb21},
{0x81399237,0x81399237,0xc34},
{0x81399238,0x81399238,0x11b8},
{0x81399239,0x81399239,0x578},
{0x81399330,0x81399330,0x19bd},
{0x81399331,0x81399331,0xef2},
{0x81399332,0x81399332,0x431},
{0x81399333,0x81399333,0xab0},
{0x81399334,0x81399334,0xd66},
{0x81399335,0x81399335,0xc17},
{0x81399336,0x81399336,0xda3},
{0x81399337,0x81399337,0x805},
{0x81399338,0x81399338,0x1203},
{0x81399339,0x81399339,0x6b3},
{0x81399430,0x81399430,0x1269},
{0x81399431,0x81399431,0x169d},
{0x81399432,0x81399432,0xbcb},
{0x81399433,0x81399433,0xfe9},
{0x81399434,0x81399434,0xb64},
{0x81399435,0x81399435,0xc89},
{0x81399436,0x81399436,0xfc9},
{0x81399437,0x81399437,0x10d6},
{0x81399438,0x81399438,0x728},
{0x81399439,0x81399439,0xe90},
{0x81399530,0x81399530,0x6c5},
{0x81399531,0x81399531,0xd33},
{0x81399532,0x81399532,0x10a8},
{0x81399533,0x81399533,0xe42},
{0x81399534,0x81399534,0x1bc6},
{0x81399535,0x81399535,0x1b60},
{0x81399536,0x81399536,0x3ebf},
{0x81399537,0x81399537,0x3e2},
{0x81399538,0x81399538,0xbc3},
{0x81399539,0x81399539,0xaf8},
{0x81399630,0x81399630,0xb22},
{0x81399631,0x81399631,0xab1},
{0x81399632,0x81399632,0xd4f},
{0x81399633,0x81399633,0xd46},
{0x81399634,0x81399634,0xd55},
{0x81399635,0x81399635,0x40cb},
{0x81399636,0x81399636,0x783},
{0x81399637,0x81399637,0xfd1},
{0x81399638,0x81399638,0x9eb},
{0x81399639,0x81399639,0x11f0},
{0x81399730,0x81399730,0xadc},
{0x81399731,0x81399731,0x1ce7},
{0x81399732,0x81399732,0x1c5e},
{0x81399733,0x81399733,0xea9},
{0x81399734,0x81399734,0x101b},
{0x81399735,0x81399735,0x10d5},
{0x81399736,0x81399736,0x9ba},
{0x81399737,0x81399737,0x637},
{0x81399738,0x81399738,0x1bcb},
{0x81399739,0x81399739,0x639},
{0x81399830,0x81399830,0x1a1e},
{0x81399831,0x81399831,0xcbd},
{0x81399832,0x81399832,0x4e1},
{0x81399833,0x81399833,0x1231},
{0x81399834,0x81399834,0x11c0},
{0x81399835,0x81399835,0x8f9},
{0x81399836,0x81399836,0xd19},
{0x81399837,0x81399837,0x1618},
{0x81399838,0x81399838,0x11da},
{0x81399839,0x81399839,0x1cdc},
{0x81399930,0x81399930,0xce4},
{0x81399931,0x81399931,0x45a2},
{0x81399932,0x81399932,0x1bf0},
{0x81399933,0x81399933,0x50b},
{0x81399934,0x81399934,0xfd3},
{0x81399935,0x81399935,0xf9b},
{0x81399936,0x81399936,0x1049},
{0x81399937,0x81399937,0x49dc},
{0x81399938,0x81399938,0x1f96},
{0x81399939,0x81399939,0x898},
{0x81399a30,0x81399a30,0xffd},
{0x81399a31,0x81399a31,0x721},
{0x81399a32,0x81399a32,0x5f8},
{0x81399a33,0x81399a33,0x1d15},
{0x81399a34,0x81399a34,0x1d50},
{0x81399a35,0x81399a35,0x1e3b},
{0x81399a36,0x81399a36,0x505},
{0x81399a37,0x81399a37,0x123c},
{0x81399a38,0x81399a38,0x1240},
{0x81399a39,0x81399a39,0xd26},
{0x81399b30,0x81399b30,0x1e7b},
{0x81399b31,0x81399b31,0xf8c},
{0x81399b32,0x81399b32,0x4e2},
{0x81399b33,0x81399b33,0x4d13},
{0x81399b34,0x81399b34,0x105f},
{0x81399b35,0x81399b35,0x10b4},
{0x81399b36,0x81399b36,0x4e18},
{0x81399b37,0x81399b37,0x9da},
{0x81399b38,0x81399b38,0x8c1},
{0x81399b39,0x81399b39,0x1e75},
{0x81399c30,0x81399c30,0x207d},
{0x81399c31,0x81399c31,0x6b2},
{0x81399c32,0x81399c32,0x9ee},
{0x81399c33,0x81399c33,0x1d79},
{0x81399c34,0x81399c34,0x10cf},
{0x81399c35,0x81399c35,0x50ea},
{0x81399c36,0x81399c36,0x664},
{0x81399c37,0x81399c37,0xaeb},
{0x81399c38,0x81399c38,0x6ea},
{0x81399c39,0x81399c39,0x218d},
{0x81399d30,0x81399d30,0x8f1},
{0x81399d31,0x81399d31,0x107b},
{0x81399d32,0x81399d32,0x2209},
{0x81399d33,0x81399d33,0x1f00},
{0x81399d34,0x81399d34,0x1ef4},
{0x81399d35,0x81399d35,0xd4a},
{0x81399d36,0x81399d36,0xd6e},
{0x81399d37,0x81399d37,0xf50},
{0x81399d38,0x81399d38,0x206d},
{0x81399d39,0x81399d39,0x720},
{0x81399e30,0x81399e30,0x6da},
{0x81399e31,0x81399e31,0x1dec},
{0x81399e32,0x81399e32,0x1ed0},
{0x81399e33,0x81399e33,0x139b},
{0x81399e34,0x81399e34,0x1260},
{0x81399e35,0x81399e35,0x746},
{0x81399e36,0x81399e36,0x2239},
{0x81399e37,0x81399e37,0x209c},
{0x81399e38,0x81399e38,0x2688},
{0x81399e39,0x81399e39,0xa60},
{0x81399f30,0x81399f30,0x2071},
{0x81399f31,0x81399f31,0xa90},
{0x81399f32,0x81399f32,0x5586},
{0x81399f33,0x81399f33,0xd89},
{0x81399f34,0x81399f34,0x791},
{0x81399f35,0x81399f35,0x1a55},
{0x81399f36,0x81399f36,0x2618},
{0x81399f37,0x81399f37,0x5e5},
{0x81399f38,0x81399f38,0x71d},
{0x81399f39,0x81399f39,0xd8a},
{0x8139a030,0x8139a030,0x430},
{0x8139a031,0x8139a031,0x20c6},
{0x8139a032,0x8139a032,0x1e86},
{0x8139a033,0x8139a033,0x2037},
{0x8139a034,0x8139a034,0x1f34},
{0x8139a035,0x8139a035,0x12f3},
{0x8139a533,0x8139a535,0x577b},
{0x8139a538,0x8139a539,0x577e},
{0x8139a630,0x8139a630,0x5780},
{0x8139a634,0x8139a634,0x5755},
{0x8139a636,0x8139a636,0x5767},
{0x8139a735,0x8139a735,0x5776},
{0x8139a736,0x8139a736,0x5778},
{0x8139a737,0x8139a737,0x5777},
{0x8139a738,0x8139a738,0x5779},
{0x8139a836,0x8139a838,0x5781},
{0x8139b434,0x8139b439,0x5784},
{0x8139b530,0x8139b539,0x578a},
{0x8139b630,0x8139b637,0x5794},
{0x8139ee39,0x8139ee39,0x5801},
{0x8139ef30,0x8139ef39,0x5802},
{0x8139f030,0x8139f039,0x580c},
{0x8139f130,0x8139f139,0x5816},
{0x8139f230,0x8139f239,0x5820},
{0x8139f330,0x8139f339,0x582a},
{0x8139f430,0x8139f439,0x5834},
{0x8139f530,0x8139f539,0x583e},
{0x8139f630,0x8139f639,0x5848},
{0x8139f730,0x8139f739,0x5852},
{0x8139f830,0x8139f839,0x585c},
{0x8139f930,0x8139f939,0x5866},
{0x8139fa30,0x8139fa39,0x5870},
{0x8139fb30,0x8139fb39,0x587a},
{0x8139fc30,0x8139fc39,0x5884},
{0x8139fd30,0x8139fd39,0x588e},
{0x8139fe30,0x8139fe39,0x5898},
{0x82308130,0x82308139,0x58a2},
{0x82308230,0x82308239,0x58ac},
{0x82308330,0x82308339,0x58b6},
{0x82308430,0x82308439,0x58c0},
{0x82308530,0x82308539,0x58ca},
{0x82308630,0x82308639,0x58d4},
{0x82308730,0x82308739,0x58de},
{0x82308830,0x82308839,0x58e8},
{0x82308930,0x82308939,0x58f2},
{0x82308a30,0x82308a39,0x58fc},
{0x82308b30,0x82308b39,0x5906},
{0x82308c30,0x82308c39,0x5910},
{0x82308d30,0x82308d39,0x591a},
{0x82308e30,0x82308e39,0x5924},
{0x82308f30,0x82308f39,0x592e},
{0x82309030,0x82309039,0x5938},
{0x82309130,0x82309139,0x5942},
{0x82309230,0x82309239,0x594c},
{0x82309330,0x82309339,0x5956},
{0x82309430,0x82309439,0x5960},
{0x82309530,0x82309539,0x596a},
{0x82309630,0x82309639,0x5974},
{0x82309730,0x82309739,0x597e},
{0x82309830,0x82309839,0x5988},
{0x82309930,0x82309939,0x5992},
{0x82309a30,0x82309a39,0x599c},
{0x82309b30,0x82309b39,0x59a6},
{0x82309c30,0x82309c39,0x59b0},
{0x82309d30,0x82309d39,0x59ba},
{0x82309e30,0x82309e39,0x59c4},
{0x82309f30,0x82309f39,0x59ce},
{0x8230a030,0x8230a039,0x59d8},
{0x8230a130,0x8230a139,0x59e2},
{0x8230a230,0x8230a239,0x59ec},
{0x8230a330,0x8230a339,0x59f6},
{0x8230a430,0x8230a439,0x5a00},
{0x8230a530,0x8230a539,0x5a0a},
{0x8230a630,0x8230a639,0x5a14},
{0x8230a730,0x8230a739,0x5a1e},
{0x8230a830,0x8230a839,0x5a28},
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{0x82339a30,0x82339a39,0x6860},
{0x82339b30,0x82339b39,0x686a},
{0x82339c30,0x82339c39,0x6874},
{0x82339d30,0x82339d39,0x687e},
{0x82339e30,0x82339e39,0x6888},
{0x82339f30,0x82339f39,0x6892},
{0x8233a030,0x8233a039,0x689c},
{0x8233a130,0x8233a139,0x68a6},
{0x8233a230,0x8233a239,0x68b0},
{0x8233a330,0x8233a339,0x68ba},
{0x8233a430,0x8233a439,0x68c4},
{0x8233a530,0x8233a539,0x68ce},
{0x8233a630,0x8233a639,0x68d8},
{0x8233a730,0x8233a739,0x68e2},
{0x8233a830,0x8233a839,0x68ec},
{0x8233a930,0x8233a939,0x68f6},
{0x8233aa30,0x8233aa39,0x6900},
{0x8233ab30,0x8233ab39,0x690a},
{0x8233ac30,0x8233ac39,0x6914},
{0x8233ad30,0x8233ad39,0x691e},
{0x8233ae30,0x8233ae39,0x6928},
{0x8233af30,0x8233af39,0x6932},
{0x8233b030,0x8233b039,0x693c},
{0x8233b130,0x8233b139,0x6946},
{0x8233b230,0x8233b239,0x6950},
{0x8233b330,0x8233b339,0x695a},
{0x8233b430,0x8233b439,0x6964},
{0x8233b530,0x8233b539,0x696e},
{0x8233b630,0x8233b639,0x6978},
{0x8233b730,0x8233b739,0x6982},
{0x8233b830,0x8233b839,0x698c},
{0x8233b930,0x8233b939,0x6996},
{0x8233ba30,0x8233ba39,0x69a0},
{0x8233bb30,0x8233bb39,0x69aa},
{0x8233bc30,0x8233bc39,0x69b4},
{0x8233bd30,0x8233bd39,0x69be},
{0x8233be30,0x8233be39,0x69c8},
{0x8233bf30,0x8233bf39,0x69d2},
{0x8233c030,0x8233c039,0x69dc},
{0x8233c130,0x8233c139,0x69e6},
{0x8233c230,0x8233c239,0x69f0},
{0x8233c330,0x8233c339,0x69fa},
{0x8233c430,0x8233c439,0x6a04},
{0x8233c530,0x8233c539,0x6a0e},
{0x8233c630,0x8233c639,0x6a18},
{0x8233c730,0x8233c739,0x6a22},
{0x8233c830,0x8233c839,0x6a2c},
{0x8233c930,0x8233c939,0x6a36},
{0x8233ca30,0x8233ca39,0x6a40},
{0x8233cb30,0x8233cb39,0x6a4a},
{0x8233cc30,0x8233cc39,0x6a54},
{0x8233cd30,0x8233cd39,0x6a5e},
{0x8233ce30,0x8233ce39,0x6a68},
{0x8233cf30,0x8233cf39,0x6a72},
{0x8233d030,0x8233d039,0x6a7c},
{0x8233d130,0x8233d139,0x6a86},
{0x8233d230,0x8233d239,0x6a90},
{0x8233d330,0x8233d339,0x6a9a},
{0x8233d430,0x8233d439,0x6aa4},
{0x8233d530,0x8233d539,0x6aae},
{0x8233d630,0x8233d639,0x6ab8},
{0x8233d730,0x8233d739,0x6ac2},
{0x8233d830,0x8233d839,0x6acc},
{0x8233d930,0x8233d939,0x6ad6},
{0x8233da30,0x8233da39,0x6ae0},
{0x8233db30,0x8233db39,0x6aea},
{0x8233dc30,0x8233dc39,0x6af4},
{0x8233dd30,0x8233dd39,0x6afe},
{0x8233de30,0x8233de39,0x6b08},
{0x8233df30,0x8233df39,0x6b12},
{0x8233e030,0x8233e039,0x6b1c},
{0x8233e130,0x8233e139,0x6b26},
{0x8233e230,0x8233e239,0x6b30},
{0x8233e330,0x8233e339,0x6b3a},
{0x8233e430,0x8233e439,0x6b44},
{0x8233e530,0x8233e539,0x6b4e},
{0x8233e630,0x8233e639,0x6b58},
{0x8233e730,0x8233e739,0x6b62},
{0x8233e830,0x8233e839,0x6b6c},
{0x8233e930,0x8233e939,0x6b76},
{0x8233ea30,0x8233ea39,0x6b80},
{0x8233eb30,0x8233eb39,0x6b8a},
{0x8233ec30,0x8233ec39,0x6b94},
{0x8233ed30,0x8233ed39,0x6b9e},
{0x8233ee30,0x8233ee39,0x6ba8},
{0x8233ef30,0x8233ef39,0x6bb2},
{0x8233f030,0x8233f039,0x6bbc},
{0x8233f130,0x8233f139,0x6bc6},
{0x8233f230,0x8233f239,0x6bd0},
{0x8233f330,0x8233f339,0x6bda},
{0x8233f430,0x8233f439,0x6be4},
{0x8233f530,0x8233f539,0x6bee},
{0x8233f630,0x8233f639,0x6bf8},
{0x8233f730,0x8233f739,0x6c02},
{0x8233f830,0x8233f839,0x6c0c},
{0x8233f930,0x8233f939,0x6c16},
{0x8233fa30,0x8233fa39,0x6c20},
{0x8233fb30,0x8233fb39,0x6c2a},
{0x8233fc30,0x8233fc39,0x6c34},
{0x8233fd30,0x8233fd39,0x6c3e},
{0x8233fe30,0x8233fe39,0x6c48},
{0x82348130,0x82348139,0x6c52},
{0x82348230,0x82348239,0x6c5c},
{0x82348330,0x82348339,0x6c66},
{0x82348430,0x82348439,0x6c70},
{0x82348530,0x82348539,0x6c7a},
{0x82348630,0x82348639,0x6c84},
{0x82348730,0x82348739,0x6c8e},
{0x82348830,0x82348839,0x6c98},
{0x82348930,0x82348939,0x6ca2},
{0x82348a30,0x82348a39,0x6cac},
{0x82348b30,0x82348b39,0x6cb6},
{0x82348c30,0x82348c39,0x6cc0},
{0x82348d30,0x82348d39,0x6cca},
{0x82348e30,0x82348e39,0x6cd4},
{0x82348f30,0x82348f39,0x6cde},
{0x82349030,0x82349039,0x6ce8},
{0x82349130,0x82349139,0x6cf2},
{0x82349230,0x82349239,0x6cfc},
{0x82349330,0x82349339,0x6d06},
{0x82349430,0x82349439,0x6d10},
{0x82349530,0x82349539,0x6d1a},
{0x82349630,0x82349639,0x6d24},
{0x82349730,0x82349739,0x6d2e},
{0x82349830,0x82349839,0x6d38},
{0x82349930,0x82349939,0x6d42},
{0x82349a30,0x82349a39,0x6d4c},
{0x82349b30,0x82349b39,0x6d56},
{0x82349c30,0x82349c39,0x6d60},
{0x82349d30,0x82349d39,0x6d6a},
{0x82349e30,0x82349e39,0x6d74},
{0x82349f30,0x82349f39,0x6d7e},
{0x8234a030,0x8234a039,0x6d88},
{0x8234a130,0x8234a139,0x6d92},
{0x8234a230,0x8234a239,0x6d9c},
{0x8234a330,0x8234a339,0x6da6},
{0x8234a430,0x8234a439,0x6db0},
{0x8234a530,0x8234a539,0x6dba},
{0x8234a630,0x8234a639,0x6dc4},
{0x8234a730,0x8234a739,0x6dce},
{0x8234a830,0x8234a839,0x6dd8},
{0x8234a930,0x8234a939,0x6de2},
{0x8234aa30,0x8234aa39,0x6dec},
{0x8234ab30,0x8234ab39,0x6df6},
{0x8234ac30,0x8234ac39,0x6e00},
{0x8234ad30,0x8234ad39,0x6e0a},
{0x8234ae30,0x8234ae39,0x6e14},
{0x8234af30,0x8234af39,0x6e1e},
{0x8234b030,0x8234b039,0x6e28},
{0x8234b130,0x8234b139,0x6e32},
{0x8234b230,0x8234b239,0x6e3c},
{0x8234b330,0x8234b339,0x6e46},
{0x8234b430,0x8234b439,0x6e50},
{0x8234b530,0x8234b539,0x6e5a},
{0x8234b630,0x8234b639,0x6e64},
{0x8234b730,0x8234b739,0x6e6e},
{0x8234b830,0x8234b839,0x6e78},
{0x8234b930,0x8234b939,0x6e82},
{0x8234ba30,0x8234ba39,0x6e8c},
{0x8234bb30,0x8234bb39,0x6e96},
{0x8234bc30,0x8234bc39,0x6ea0},
{0x8234bd30,0x8234bd39,0x6eaa},
{0x8234be30,0x8234be39,0x6eb4},
{0x8234bf30,0x8234bf39,0x6ebe},
{0x8234c030,0x8234c039,0x6ec8},
{0x8234c130,0x8234c139,0x6ed2},
{0x8234c230,0x8234c239,0x6edc},
{0x8234c330,0x8234c339,0x6ee6},
{0x8234c430,0x8234c439,0x6ef0},
{0x8234c530,0x8234c539,0x6efa},
{0x8234c630,0x8234c639,0x6f04},
{0x8234c730,0x8234c739,0x6f0e},
{0x8234c830,0x8234c839,0x6f18},
{0x8234c930,0x8234c939,0x6f22},
{0x8234ca30,0x8234ca39,0x6f2c},
{0x8234cb30,0x8234cb39,0x6f36},
{0x8234cc30,0x8234cc39,0x6f40},
{0x8234cd30,0x8234cd39,0x6f4a},
{0x8234ce30,0x8234ce39,0x6f54},
{0x8234cf30,0x8234cf39,0x6f5e},
{0x8234d030,0x8234d039,0x6f68},
{0x8234d130,0x8234d139,0x6f72},
{0x8234d230,0x8234d239,0x6f7c},
{0x8234d330,0x8234d339,0x6f86},
{0x8234d430,0x8234d439,0x6f90},
{0x8234d530,0x8234d539,0x6f9a},
{0x8234d630,0x8234d639,0x6fa4},
{0x8234d730,0x8234d739,0x6fae},
{0x8234d830,0x8234d839,0x6fb8},
{0x8234d930,0x8234d939,0x6fc2},
{0x8234da30,0x8234da39,0x6fcc},
{0x8234db30,0x8234db39,0x6fd6},
{0x8234dc30,0x8234dc39,0x6fe0},
{0x8234dd30,0x8234dd39,0x6fea},
{0x8234de30,0x8234de39,0x6ff4},
{0x8234df30,0x8234df39,0x6ffe},
{0x8234e030,0x8234e039,0x7008},
{0x8234e130,0x8234e139,0x7012},
{0x8234e230,0x8234e239,0x701c},
{0x8234e330,0x8234e339,0x7026},
{0x8234e430,0x8234e439,0x7030},
{0x8234e530,0x8234e539,0x703a},
{0x8234e630,0x8234e639,0x7044},
{0x8234e730,0x8234e739,0x704e},
{0x8234e830,0x8234e839,0x7058},
{0x8234e930,0x8234e939,0x7062},
{0x8234ea30,0x8234ea39,0x706c},
{0x8234eb30,0x8234eb39,0x7076},
{0x8234ec30,0x8234ec39,0x7080},
{0x8234ed30,0x8234ed39,0x708a},
{0x8234ee30,0x8234ee39,0x7094},
{0x8234ef30,0x8234ef39,0x709e},
{0x8234f030,0x8234f039,0x70a8},
{0x8234f130,0x8234f139,0x70b2},
{0x8234f230,0x8234f239,0x70bc},
{0x8234f330,0x8234f339,0x70c6},
{0x8234f430,0x8234f439,0x70d0},
{0x8234f530,0x8234f539,0x70da},
{0x8234f630,0x8234f639,0x70e4},
{0x8234f730,0x8234f739,0x70ee},
{0x8234f830,0x8234f839,0x70f8},
{0x8234f930,0x8234f939,0x7102},
{0x8234fa30,0x8234fa39,0x710c},
{0x8234fb30,0x8234fb39,0x7116},
{0x8234fc30,0x8234fc39,0x7120},
{0x8234fd30,0x8234fd39,0x712a},
{0x8234fe30,0x8234fe39,0x7134},
{0x82358130,0x82358139,0x713e},
{0x82358230,0x82358239,0x7148},
{0x82358330,0x82358339,0x7152},
{0x82358430,0x82358439,0x715c},
{0x82358530,0x82358539,0x7166},
{0x82358630,0x82358639,0x7170},
{0x82358730,0x82358738,0x717a},
{0x82359833,0x82359839,0x7188},
{0x82359930,0x82359939,0x718f},
{0x82359a30,0x82359a39,0x7199},
{0x82359b30,0x82359b39,0x71a3},
{0x82359c30,0x82359c39,0x71ad},
{0x82359d30,0x82359d39,0x71b7},
{0x82359e30,0x82359e39,0x71c1},
{0x82359f30,0x82359f39,0x71cb},
{0x8235a030,0x8235a039,0x71d5},
{0x8235a130,0x8235a139,0x71df},
{0x8235a230,0x8235a239,0x71e9},
{0x8235a330,0x8235a339,0x71f3},
{0x8235a430,0x8235a439,0x71fd},
{0x8235a530,0x8235a539,0x7207},
{0x8235a630,0x8235a639,0x7211},
{0x8235a730,0x8235a739,0x721b},
{0x8235a830,0x8235a839,0x7225},
{0x8235a930,0x8235a939,0x722f},
{0x8235aa30,0x8235aa39,0x7239},
{0x8235ab30,0x8235ab39,0x7243},
{0x8235ac30,0x8235ac39,0x724d},
{0x8235ad30,0x8235ad39,0x7257},
{0x8235ae30,0x8235ae39,0x7261},
{0x8235af30,0x8235af39,0x726b},
{0x8235b030,0x8235b039,0x7275},
{0x8235b130,0x8235b139,0x727f},
{0x8235b230,0x8235b239,0x7289},
{0x8235b330,0x8235b339,0x7293},
{0x8235b430,0x8235b439,0x729d},
{0x8235b530,0x8235b539,0x72a7},
{0x8235b630,0x8235b639,0x72b1},
{0x8235b730,0x8235b739,0x72bb},
{0x8235b830,0x8235b839,0x72c5},
{0x8235b930,0x8235b939,0x72cf},
{0x8235ba30,0x8235ba39,0x72d9},
{0x8235bb30,0x8235bb39,0x72e3},
{0x8235bc30,0x8235bc39,0x72ed},
{0x8235bd30,0x8235bd39,0x72f7},
{0x8235be30,0x8235be39,0x7301},
{0x8235bf30,0x8235bf39,0x730b},
{0x8235c030,0x8235c039,0x7315},
{0x8235c130,0x8235c139,0x731f},
{0x8235c230,0x8235c239,0x7329},
{0x8235c330,0x8235c339,0x7333},
{0x8235c430,0x8235c439,0x733d},
{0x8235c530,0x8235c539,0x7347},
{0x8235c630,0x8235c639,0x7351},
{0x8235c730,0x8235c739,0x735b},
{0x8235c830,0x8235c839,0x7365},
{0x8235c930,0x8235c939,0x736f},
{0x8235ca30,0x8235ca39,0x7379},
{0x8235cb30,0x8235cb39,0x7383},
{0x8235cc30,0x8235cc39,0x738d},
{0x8235cd30,0x8235cd39,0x7397},
{0x8235ce30,0x8235ce39,0x73a1},
{0x8235cf30,0x8235cf39,0x73ab},
{0x8235d030,0x8235d039,0x73b5},
{0x8235d130,0x8235d139,0x73bf},
{0x8235d230,0x8235d239,0x73c9},
{0x8235d330,0x8235d339,0x73d3},
{0x8235d430,0x8235d439,0x73dd},
{0x8235d530,0x8235d539,0x73e7},
{0x8235d630,0x8235d639,0x73f1},
{0x8235d730,0x8235d739,0x73fb},
{0x8235d830,0x8235d839,0x7405},
{0x8235d930,0x8235d939,0x740f},
{0x8235da30,0x8235da39,0x7419},
{0x8235db30,0x8235db39,0x7423},
{0x8235dc30,0x8235dc39,0x742d},
{0x8235dd30,0x8235dd39,0x7437},
{0x8235de30,0x8235de39,0x7441},
{0x8235df30,0x8235df39,0x744b},
{0x8235e030,0x8235e039,0x7455},
{0x8235e130,0x8235e139,0x745f},
{0x8235e230,0x8235e239,0x7469},
{0x8235e330,0x8235e339,0x7473},
{0x8235e430,0x8235e439,0x747d},
{0x8235e530,0x8235e539,0x7487},
{0x8235e630,0x8235e639,0x7491},
{0x8235e730,0x8235e739,0x749b},
{0x8235e830,0x8235e839,0x74a5},
{0x8235e930,0x8235e939,0x74af},
{0x8235ea30,0x8235ea39,0x74b9},
{0x8235eb30,0x8235eb39,0x74c3},
{0x8235ec30,0x8235ec39,0x74cd},
{0x8235ed30,0x8235ed39,0x74d7},
{0x8235ee30,0x8235ee39,0x74e1},
{0x8235ef30,0x8235ef39,0x74eb},
{0x8235f030,0x8235f039,0x74f5},
{0x8235f130,0x8235f139,0x74ff},
{0x8235f230,0x8235f239,0x7509},
{0x8235f330,0x8235f339,0x7513},
{0x8235f430,0x8235f439,0x751d},
{0x8235f530,0x8235f539,0x7527},
{0x8235f630,0x8235f639,0x7531},
{0x8235f730,0x8235f739,0x753b},
{0x8235f830,0x8235f839,0x7545},
{0x8235f930,0x8235f939,0x754f},
{0x8235fa30,0x8235fa39,0x7559},
{0x8235fb30,0x8235fb39,0x7563},
{0x8235fc30,0x8235fc39,0x756d},
{0x8235fd30,0x8235fd39,0x7577},
{0x8235fe30,0x8235fe39,0x7581},
{0x82368130,0x82368139,0x758b},
{0x82368230,0x82368239,0x7595},
{0x82368330,0x82368339,0x759f},
{0x82368430,0x82368439,0x75a9},
{0x82368530,0x82368539,0x75b3},
{0x82368630,0x82368639,0x75bd},
{0x82368730,0x82368739,0x75c7},
{0x82368830,0x82368839,0x75d1},
{0x82368930,0x82368939,0x75db},
{0x82368a30,0x82368a39,0x75e5},
{0x82368b30,0x82368b39,0x75ef},
{0x82368c30,0x82368c39,0x75f9},
{0x82368d30,0x82368d39,0x7603},
{0x82368e30,0x82368e37,0x760d},
{0x82368f31,0x82368f39,0x7615},
{0x82369030,0x82369039,0x761e},
{0x82369130,0x82369139,0x7628},
{0x82369230,0x82369239,0x7632},
{0x82369330,0x82369339,0x763c},
{0x82369430,0x82369435,0x7646},
};

static pdf_cmap cmap_GBK2K_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GBK2K-H",
	/* usecmap */ "GBK-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 3, {
		{ 1, 0x00, 0x7f },
		{ 4, 0x81308130, 0xfe39fe39 },
		{ 2, 0x8140, 0xfefe },
	},
	2, 2, (pdf_range*)cmap_GBK2K_H_ranges,
	1017, 1017, (pdf_xrange*)cmap_GBK2K_H_xranges,
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GBK2K-V.h

/* This is an automatically generated file. Do not edit. */

/* GBK2K-V */

static const pdf_range cmap_GBK2K_V_ranges[] = {
{0xa1a2,0xa1a2,0x23f},
{0xa1a3,0xa1a3,0x23e},
{0xa1aa,0xa1aa,0x256},
{0xa1ab,0xa1ac,0x1e18},
{0xa1ad,0xa1ad,0x257},
{0xa1b2,0xa1bf,0x246},
{0xa1fe,0xa1fe,0x1e1a},
{0xa3a1,0xa3a1,0x242},
{0xa3a8,0xa3a9,0x244},
{0xa3ac,0xa3ac,0x23d},
{0xa3ae,0xa3ae,0x1e1b},
{0xa3ba,0xa3bb,0x240},
{0xa3bd,0xa3bd,0x1e1c},
{0xa3bf,0xa3bf,0x243},
{0xa3db,0xa3db,0x1e1d},
{0xa3dd,0xa3dd,0x1e1e},
{0xa3df,0xa3df,0x258},
{0xa3fb,0xa3fb,0x254},
{0xa3fd,0xa3fd,0x255},
{0xa3fe,0xa3fe,0x1e1f},
{0xa4a1,0xa4a1,0x5757},
{0xa4a3,0xa4a3,0x5759},
{0xa4a5,0xa4a5,0x5762},
{0xa4a7,0xa4a7,0x5758},
{0xa4a9,0xa4a9,0x5760},
{0xa4c3,0xa4c3,0x5761},
{0xa4e3,0xa4e3,0x5764},
{0xa4e5,0xa4e5,0x5766},
{0xa4e7,0xa4e7,0x5765},
{0xa4ee,0xa4ee,0x5763},
{0xa5a1,0xa5a1,0x5768},
{0xa5a3,0xa5a3,0x576a},
{0xa5a5,0xa5a5,0x5771},
{0xa5a7,0xa5a7,0x5769},
{0xa5a9,0xa5a9,0x576f},
{0xa5c3,0xa5c3,0x5770},
{0xa5e3,0xa5e3,0x5773},
{0xa5e5,0xa5e5,0x5775},
{0xa5e7,0xa5e7,0x5774},
{0xa5ee,0xa5ee,0x5772},
{0xa960,0xa960,0x577a},
};

static pdf_cmap cmap_GBK2K_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GBK2K-V",
	/* usecmap */ "GBK2K-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	41, 41, (pdf_range*)cmap_GBK2K_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GBKp-EUC-H.h

/* This is an automatically generated file. Do not edit. */

/* GBKp-EUC-H */

static const pdf_range cmap_GBKp_EUC_H_ranges[] = {
{0x20,0x7e,0x1},
};

static pdf_cmap cmap_GBKp_EUC_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GBKp-EUC-H",
	/* usecmap */ "GBK-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8140, 0xfefe },
	},
	1, 1, (pdf_range*)cmap_GBKp_EUC_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GBKp-EUC-V.h

/* This is an automatically generated file. Do not edit. */

/* GBKp-EUC-V */

static const pdf_range cmap_GBKp_EUC_V_ranges[] = {
{0xa1a2,0xa1a2,0x23f},
{0xa1a3,0xa1a3,0x23e},
{0xa1aa,0xa1aa,0x256},
{0xa1ab,0xa1ac,0x1e18},
{0xa1ad,0xa1ad,0x257},
{0xa1b2,0xa1bf,0x246},
{0xa1fe,0xa1fe,0x1e1a},
{0xa3a1,0xa3a1,0x242},
{0xa3a8,0xa3a9,0x244},
{0xa3ac,0xa3ac,0x23d},
{0xa3ae,0xa3ae,0x1e1b},
{0xa3ba,0xa3bb,0x240},
{0xa3bd,0xa3bd,0x1e1c},
{0xa3bf,0xa3bf,0x243},
{0xa3db,0xa3db,0x1e1d},
{0xa3dd,0xa3dd,0x1e1e},
{0xa3df,0xa3df,0x258},
{0xa3fb,0xa3fb,0x254},
{0xa3fd,0xa3fd,0x255},
{0xa3fe,0xa3fe,0x1e1f},
};

static pdf_cmap cmap_GBKp_EUC_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GBKp-EUC-V",
	/* usecmap */ "GBKp-EUC-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	20, 20, (pdf_range*)cmap_GBKp_EUC_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GBpc-EUC-H.h

/* This is an automatically generated file. Do not edit. */

/* GBpc-EUC-H */

static const pdf_range cmap_GBpc_EUC_H_ranges[] = {
{0x20,0x7e,0x1},
{0x80,0x80,0x1e20},
{0xfd,0xff,0x1e21},
{0xa1a1,0xa1fe,0x60},
{0xa2b1,0xa2e2,0xbe},
{0xa2e5,0xa2ee,0xf0},
{0xa2f1,0xa2fc,0xfa},
{0xa3a1,0xa3fe,0x106},
{0xa4a1,0xa4f3,0x164},
{0xa5a1,0xa5f6,0x1b7},
{0xa6a1,0xa6b8,0x20d},
{0xa6c1,0xa6f5,0x225},
{0xa7a1,0xa7c1,0x25a},
{0xa7d1,0xa7f1,0x27b},
{0xa8a1,0xa8c0,0x29c},
{0xa8c5,0xa8ea,0x2bc},
{0xa9a4,0xa9ef,0x2e2},
{0xaaa1,0xaafe,0x32e},
{0xaba1,0xabc0,0x38c},
{0xb0a1,0xb0fe,0x3ac},
{0xb1a1,0xb1fe,0x40a},
{0xb2a1,0xb2fe,0x468},
{0xb3a1,0xb3fe,0x4c6},
{0xb4a1,0xb4fe,0x524},
{0xb5a1,0xb5fe,0x582},
{0xb6a1,0xb6fe,0x5e0},
{0xb7a1,0xb7fe,0x63e},
{0xb8a1,0xb8fe,0x69c},
{0xb9a1,0xb9fe,0x6fa},
{0xbaa1,0xbafe,0x758},
{0xbba1,0xbbfe,0x7b6},
{0xbca1,0xbcfe,0x814},
{0xbda1,0xbdfe,0x872},
{0xbea1,0xbefe,0x8d0},
{0xbfa1,0xbffe,0x92e},
{0xc0a1,0xc0fe,0x98c},
{0xc1a1,0xc1fe,0x9ea},
{0xc2a1,0xc2fe,0xa48},
{0xc3a1,0xc3fe,0xaa6},
{0xc4a1,0xc4fe,0xb04},
{0xc5a1,0xc5fe,0xb62},
{0xc6a1,0xc6fe,0xbc0},
{0xc7a1,0xc7fe,0xc1e},
{0xc8a1,0xc8fe,0xc7c},
{0xc9a1,0xc9fe,0xcda},
{0xcaa1,0xcafe,0xd38},
{0xcba1,0xcbfe,0xd96},
{0xcca1,0xccfe,0xdf4},
{0xcda1,0xcdfe,0xe52},
{0xcea1,0xcefe,0xeb0},
{0xcfa1,0xcffe,0xf0e},
{0xd0a1,0xd0fe,0xf6c},
{0xd1a1,0xd1fe,0xfca},
{0xd2a1,0xd2fe,0x1028},
{0xd3a1,0xd3fe,0x1086},
{0xd4a1,0xd4fe,0x10e4},
{0xd5a1,0xd5fe,0x1142},
{0xd6a1,0xd6fe,0x11a0},
{0xd7a1,0xd7f9,0x11fe},
{0xd8a1,0xd8fe,0x1257},
{0xd9a1,0xd9fe,0x12b5},
{0xdaa1,0xdafe,0x1313},
{0xdba1,0xdbfe,0x1371},
{0xdca1,0xdcfe,0x13cf},
{0xdda1,0xddfe,0x142d},
{0xdea1,0xdefe,0x148b},
{0xdfa1,0xdffe,0x14e9},
{0xe0a1,0xe0fe,0x1547},
{0xe1a1,0xe1fe,0x15a5},
{0xe2a1,0xe2fe,0x1603},
{0xe3a1,0xe3fe,0x1661},
{0xe4a1,0xe4fe,0x16bf},
{0xe5a1,0xe5fe,0x171d},
{0xe6a1,0xe6fe,0x177b},
{0xe7a1,0xe7fe,0x17d9},
{0xe8a1,0xe8fe,0x1837},
{0xe9a1,0xe9fe,0x1895},
{0xeaa1,0xeafe,0x18f3},
{0xeba1,0xebfe,0x1951},
{0xeca1,0xecfe,0x19af},
{0xeda1,0xedfe,0x1a0d},
{0xeea1,0xeefe,0x1a6b},
{0xefa1,0xeffe,0x1ac9},
{0xf0a1,0xf0fe,0x1b27},
{0xf1a1,0xf1fe,0x1b85},
{0xf2a1,0xf2fe,0x1be3},
{0xf3a1,0xf3fe,0x1c41},
{0xf4a1,0xf4fe,0x1c9f},
{0xf5a1,0xf5fe,0x1cfd},
{0xf6a1,0xf6fe,0x1d5b},
{0xf7a1,0xf7fe,0x1db9},
};

static pdf_cmap cmap_GBpc_EUC_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GBpc-EUC-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 3, {
		{ 1, 0x00, 0x80 },
		{ 2, 0xa1a1, 0xfcfe },
		{ 1, 0xfd, 0xff },
	},
	91, 91, (pdf_range*)cmap_GBpc_EUC_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/GBpc-EUC-V.h

/* This is an automatically generated file. Do not edit. */

/* GBpc-EUC-V */

static const pdf_range cmap_GBpc_EUC_V_ranges[] = {
{0xa1a2,0xa1a2,0x23f},
{0xa1a3,0xa1a3,0x23e},
{0xa1aa,0xa1aa,0x256},
{0xa1ab,0xa1ac,0x1e18},
{0xa1ad,0xa1ad,0x257},
{0xa1b2,0xa1bf,0x246},
{0xa1fe,0xa1fe,0x1e1a},
{0xa3a1,0xa3a1,0x242},
{0xa3a8,0xa3a9,0x244},
{0xa3ac,0xa3ac,0x23d},
{0xa3ae,0xa3ae,0x1e1b},
{0xa3ba,0xa3bb,0x240},
{0xa3bd,0xa3bd,0x1e1c},
{0xa3bf,0xa3bf,0x243},
{0xa3db,0xa3db,0x1e1d},
{0xa3dd,0xa3dd,0x1e1e},
{0xa3df,0xa3df,0x258},
{0xa3fb,0xa3fb,0x254},
{0xa3fd,0xa3fd,0x255},
{0xa3fe,0xa3fe,0x1e1f},
};

static pdf_cmap cmap_GBpc_EUC_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "GBpc-EUC-V",
	/* usecmap */ "GBpc-EUC-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	20, 20, (pdf_range*)cmap_GBpc_EUC_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/H.h

/* This is an automatically generated file. Do not edit. */

/* H */

static const pdf_range cmap_H_ranges[] = {
{0x2121,0x217e,0x279},
{0x2221,0x222e,0x2d7},
{0x223a,0x2241,0x2e5},
{0x224a,0x2250,0x2ed},
{0x225c,0x226a,0x2f4},
{0x2272,0x2279,0x303},
{0x227e,0x227e,0x30b},
{0x2330,0x2339,0x30c},
{0x2341,0x235a,0x316},
{0x2361,0x237a,0x330},
{0x2421,0x2473,0x34a},
{0x2521,0x2576,0x39d},
{0x2621,0x2638,0x3f3},
{0x2641,0x2658,0x40b},
{0x2721,0x2741,0x423},
{0x2751,0x2771,0x444},
{0x2821,0x2821,0x1d37},
{0x2822,0x2822,0x1d39},
{0x2823,0x2823,0x1d43},
{0x2824,0x2824,0x1d47},
{0x2825,0x2825,0x1d4f},
{0x2826,0x2826,0x1d4b},
{0x2827,0x2827,0x1d53},
{0x2828,0x2828,0x1d63},
{0x2829,0x2829,0x1d5b},
{0x282a,0x282a,0x1d6b},
{0x282b,0x282b,0x1d73},
{0x282c,0x282c,0x1d38},
{0x282d,0x282d,0x1d3a},
{0x282e,0x282e,0x1d46},
{0x282f,0x282f,0x1d4a},
{0x2830,0x2830,0x1d52},
{0x2831,0x2831,0x1d4e},
{0x2832,0x2832,0x1d5a},
{0x2833,0x2833,0x1d6a},
{0x2834,0x2834,0x1d62},
{0x2835,0x2835,0x1d72},
{0x2836,0x2836,0x1d82},
{0x2837,0x2837,0x1d57},
{0x2838,0x2838,0x1d66},
{0x2839,0x2839,0x1d5f},
{0x283a,0x283a,0x1d6e},
{0x283b,0x283b,0x1d76},
{0x283c,0x283c,0x1d54},
{0x283d,0x283d,0x1d67},
{0x283e,0x283e,0x1d5c},
{0x283f,0x283f,0x1d6f},
{0x2840,0x2840,0x1d79},
{0x3021,0x307e,0x465},
{0x3121,0x317e,0x4c3},
{0x3221,0x327e,0x521},
{0x3321,0x337e,0x57f},
{0x3421,0x347e,0x5dd},
{0x3521,0x357e,0x63b},
{0x3621,0x367e,0x699},
{0x3721,0x377e,0x6f7},
{0x3821,0x387e,0x755},
{0x3921,0x397e,0x7b3},
{0x3a21,0x3a7e,0x811},
{0x3b21,0x3b7e,0x86f},
{0x3c21,0x3c7e,0x8cd},
{0x3d21,0x3d7e,0x92b},
{0x3e21,0x3e7e,0x989},
{0x3f21,0x3f7e,0x9e7},
{0x4021,0x407e,0xa45},
{0x4121,0x417e,0xaa3},
{0x4221,0x427e,0xb01},
{0x4321,0x437e,0xb5f},
{0x4421,0x447e,0xbbd},
{0x4521,0x457e,0xc1b},
{0x4621,0x467e,0xc79},
{0x4721,0x477e,0xcd7},
{0x4821,0x487e,0xd35},
{0x4921,0x497e,0xd93},
{0x4a21,0x4a7e,0xdf1},
{0x4b21,0x4b7e,0xe4f},
{0x4c21,0x4c7e,0xead},
{0x4d21,0x4d7e,0xf0b},
{0x4e21,0x4e7e,0xf69},
{0x4f21,0x4f53,0xfc7},
{0x5021,0x507e,0xffa},
{0x5121,0x517e,0x1058},
{0x5221,0x527e,0x10b6},
{0x5321,0x537e,0x1114},
{0x5421,0x547e,0x1172},
{0x5521,0x557e,0x11d0},
{0x5621,0x567e,0x122e},
{0x5721,0x577e,0x128c},
{0x5821,0x587e,0x12ea},
{0x5921,0x597e,0x1348},
{0x5a21,0x5a7e,0x13a6},
{0x5b21,0x5b7e,0x1404},
{0x5c21,0x5c7e,0x1462},
{0x5d21,0x5d7e,0x14c0},
{0x5e21,0x5e7e,0x151e},
{0x5f21,0x5f7e,0x157c},
{0x6021,0x607e,0x15da},
{0x6121,0x617e,0x1638},
{0x6221,0x627e,0x1696},
{0x6321,0x637e,0x16f4},
{0x6421,0x647e,0x1752},
{0x6521,0x657e,0x17b0},
{0x6621,0x667e,0x180e},
{0x6721,0x677e,0x186c},
{0x6821,0x687e,0x18ca},
{0x6921,0x697e,0x1928},
{0x6a21,0x6a7e,0x1986},
{0x6b21,0x6b7e,0x19e4},
{0x6c21,0x6c7e,0x1a42},
{0x6d21,0x6d7e,0x1aa0},
{0x6e21,0x6e7e,0x1afe},
{0x6f21,0x6f7e,0x1b5c},
{0x7021,0x707e,0x1bba},
{0x7121,0x717e,0x1c18},
{0x7221,0x727e,0x1c76},
{0x7321,0x737e,0x1cd4},
{0x7421,0x7424,0x1d32},
{0x7425,0x7426,0x205c},
};

static pdf_cmap cmap_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 1, {
		{ 2, 0x2121, 0x7e7e },
	},
	118, 118, (pdf_range*)cmap_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/HKscs-B5-H.h

/* This is an automatically generated file. Do not edit. */

/* HKscs-B5-H */

static const pdf_range cmap_HKscs_B5_H_ranges[] = {
{0x20,0x7e,0x1},
{0x8740,0x8765,0x4a15},
{0x8767,0x8779,0x4a3b},
{0x877a,0x877e,0x4a90},
{0x87a1,0x87df,0x4a95},
{0x8840,0x8855,0x44c9},
{0x8856,0x887e,0x4961},
{0x88a1,0x88a8,0x498a},
{0x88a9,0x88aa,0x499c},
{0x8940,0x8941,0x4534},
{0x8943,0x8943,0x4536},
{0x8946,0x8949,0x4537},
{0x894c,0x894c,0x453b},
{0x894d,0x894d,0x43c3},
{0x894e,0x8950,0x453c},
{0x8951,0x8951,0x439a},
{0x8952,0x897e,0x453f},
{0x89a1,0x89a5,0x456c},
{0x89a6,0x89a6,0x43a2},
{0x89ab,0x89ab,0x43ec},
{0x89ac,0x89ac,0x4571},
{0x89ad,0x89ad,0x43eb},
{0x89ae,0x89ae,0x4572},
{0x89b0,0x89b2,0x4573},
{0x89b5,0x89bf,0x4576},
{0x89c1,0x89c3,0x4581},
{0x89c5,0x89ce,0x4584},
{0x89cf,0x89cf,0x43bc},
{0x89d0,0x89d8,0x458e},
{0x89d9,0x89d9,0x439c},
{0x89da,0x89da,0x4597},
{0x89db,0x89db,0x439e},
{0x89dc,0x89dc,0x4598},
{0x89dd,0x89dd,0x439f},
{0x89de,0x89e0,0x4599},
{0x89e1,0x89e1,0x43a1},
{0x89e2,0x89e2,0x459c},
{0x89e3,0x89e3,0x43a3},
{0x89e4,0x89e9,0x459d},
{0x89ea,0x89eb,0x43a5},
{0x89ec,0x89f9,0x45a3},
{0x89fa,0x89fa,0x43a9},
{0x89fb,0x89fe,0x45b1},
{0x8a40,0x8a40,0x45b5},
{0x8a41,0x8a41,0x4309},
{0x8a43,0x8a4c,0x430b},
{0x8a4d,0x8a4d,0x45b6},
{0x8a4e,0x8a59,0x4316},
{0x8a5a,0x8a5a,0x45b7},
{0x8a5b,0x8a5d,0x4323},
{0x8a5e,0x8a5e,0x45b8},
{0x8a5f,0x8a62,0x4327},
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{0xa840,0xa87e,0x4c7},
{0xa8a1,0xa8fe,0x506},
{0xa940,0xa97e,0x564},
{0xa9a1,0xa9fe,0x5a3},
{0xaa40,0xaa7e,0x601},
{0xaaa1,0xaafe,0x640},
{0xab40,0xab7e,0x69e},
{0xaba1,0xabfe,0x6dd},
{0xac40,0xac7e,0x73b},
{0xaca1,0xacfd,0x77a},
{0xacfe,0xacfe,0x97f},
{0xad40,0xad7e,0x7d7},
{0xada1,0xadfe,0x816},
{0xae40,0xae7e,0x874},
{0xaea1,0xaefe,0x8b3},
{0xaf40,0xaf7e,0x911},
{0xafa1,0xafcf,0x950},
{0xafd0,0xaffe,0x980},
{0xb040,0xb07e,0x9af},
{0xb0a1,0xb0fe,0x9ee},
{0xb140,0xb17e,0xa4c},
{0xb1a1,0xb1fe,0xa8b},
{0xb240,0xb27e,0xae9},
{0xb2a1,0xb2fe,0xb28},
{0xb340,0xb37e,0xb86},
{0xb3a1,0xb3fe,0xbc5},
{0xb440,0xb47e,0xc23},
{0xb4a1,0xb4fe,0xc62},
{0xb540,0xb57e,0xcc0},
{0xb5a1,0xb5fe,0xcff},
{0xb640,0xb67e,0xd5d},
{0xb6a1,0xb6fe,0xd9c},
{0xb740,0xb77e,0xdfa},
{0xb7a1,0xb7fe,0xe39},
{0xb840,0xb87e,0xe97},
{0xb8a1,0xb8fe,0xed6},
{0xb940,0xb97e,0xf34},
{0xb9a1,0xb9fe,0xf73},
{0xba40,0xba7e,0xfd1},
{0xbaa1,0xbafe,0x1010},
{0xbb40,0xbb7e,0x106e},
{0xbba1,0xbbc7,0x10ad},
{0xbbc8,0xbbfe,0x10d5},
{0xbc40,0xbc7e,0x110c},
{0xbca1,0xbcfe,0x114b},
{0xbd40,0xbd7e,0x11a9},
{0xbda1,0xbdfe,0x11e8},
{0xbe40,0xbe51,0x1246},
{0xbe52,0xbe52,0x10d4},
{0xbe53,0xbe7e,0x1258},
{0xbea1,0xbefe,0x1284},
{0xbf40,0xbf7e,0x12e2},
{0xbfa1,0xbffe,0x1321},
{0xc040,0xc07e,0x137f},
{0xc0a1,0xc0fe,0x13be},
{0xc140,0xc17e,0x141c},
{0xc1a1,0xc1aa,0x145b},
{0xc1ab,0xc1fe,0x1466},
{0xc240,0xc27e,0x14ba},
{0xc2a1,0xc2ca,0x14f9},
{0xc2cb,0xc2cb,0x1465},
{0xc2cc,0xc2fe,0x1523},
{0xc340,0xc360,0x1556},
{0xc361,0xc37e,0x1578},
{0xc3a1,0xc3b8,0x1596},
{0xc3b9,0xc3b9,0x15af},
{0xc3ba,0xc3ba,0x15ae},
{0xc3bb,0xc3fe,0x15b0},
{0xc440,0xc455,0x15f4},
{0xc456,0xc456,0x1577},
{0xc457,0xc47e,0x160a},
{0xc4a1,0xc4fe,0x1632},
{0xc540,0xc57e,0x1690},
{0xc5a1,0xc5fe,0x16cf},
{0xc640,0xc67e,0x172d},
{0xc6a1,0xc6be,0x1fa},
{0xc6bf,0xc6ce,0x219},
{0xc6d0,0xc6d2,0x22a},
{0xc6d4,0xc6d4,0x22e},
{0xc6d6,0xc6d6,0x230},
{0xc6d8,0xc6dd,0x35b3},
{0xc6e0,0xc6fe,0x35ba},
{0xc740,0xc77e,0x35d9},
{0xc7a1,0xc7fe,0x3618},
{0xc840,0xc87e,0x3676},
{0xc8a1,0xc8a4,0x36b5},
{0xc8cd,0xc8d3,0x36e1},
{0xc8d4,0xc8d6,0x44c6},
{0xc8d7,0xc8df,0x451c},
{0xc8e0,0xc8e0,0x499e},
{0xc8e1,0xc8e8,0x4525},
{0xc8e9,0xc8e9,0x499f},
{0xc8ea,0xc8f0,0x452d},
{0xc8f1,0xc8f1,0x49a0},
{0xc8f5,0xc8fe,0x4992},
{0xc940,0xc949,0x176c},
{0xc94a,0xc94a,0x274},
{0xc94b,0xc96b,0x1776},
{0xc96c,0xc97e,0x1798},
{0xc9a1,0xc9bd,0x17ab},
{0xc9be,0xc9be,0x1797},
{0xc9bf,0xc9ec,0x17c8},
{0xc9ed,0xc9fe,0x17f7},
{0xca40,0xca7e,0x1809},
{0xcaa1,0xcaf6,0x1848},
{0xcaf7,0xcaf7,0x17f6},
{0xcaf8,0xcafe,0x189e},
{0xcb40,0xcb7e,0x18a5},
{0xcba1,0xcbfe,0x18e4},
{0xcc40,0xcc7e,0x1942},
{0xcca1,0xccfe,0x1981},
{0xcd40,0xcd7e,0x19df},
{0xcda1,0xcdfe,0x1a1e},
{0xce40,0xce7e,0x1a7c},
{0xcea1,0xcefe,0x1abb},
{0xcf40,0xcf7e,0x1b19},
{0xcfa1,0xcffe,0x1b58},
{0xd040,0xd07e,0x1bb6},
{0xd0a1,0xd0fe,0x1bf5},
{0xd140,0xd17e,0x1c53},
{0xd1a1,0xd1fe,0x1c92},
{0xd240,0xd27e,0x1cf0},
{0xd2a1,0xd2fe,0x1d2f},
{0xd340,0xd37e,0x1d8d},
{0xd3a1,0xd3fe,0x1dcc},
{0xd440,0xd47e,0x1e2a},
{0xd4a1,0xd4fe,0x1e69},
{0xd540,0xd57e,0x1ec7},
{0xd5a1,0xd5fe,0x1f06},
{0xd640,0xd67e,0x1f64},
{0xd6a1,0xd6cb,0x1fa3},
{0xd6cc,0xd6cc,0x2254},
{0xd6cd,0xd6fe,0x1fcf},
{0xd740,0xd779,0x2001},
{0xd77a,0xd77a,0x22b9},
{0xd77b,0xd77e,0x203b},
{0xd7a1,0xd7fe,0x203f},
{0xd840,0xd87e,0x209d},
{0xd8a1,0xd8fe,0x20dc},
{0xd940,0xd97e,0x213a},
{0xd9a1,0xd9fe,0x2179},
{0xda40,0xda7e,0x21d7},
{0xdaa1,0xdade,0x2216},
{0xdadf,0xdadf,0x1fce},
{0xdae0,0xdafe,0x2255},
{0xdb40,0xdb7e,0x2274},
{0xdba1,0xdba6,0x22b3},
{0xdba7,0xdbfe,0x22ba},
{0xdc40,0xdc7e,0x2312},
{0xdca1,0xdcfe,0x2351},
{0xdd40,0xdd7e,0x23af},
{0xdda1,0xddfb,0x23ee},
{0xddfc,0xddfc,0x2381},
{0xddfd,0xddfe,0x2449},
{0xde40,0xde7e,0x244b},
{0xdea1,0xdefe,0x248a},
{0xdf40,0xdf7e,0x24e8},
{0xdfa1,0xdffe,0x2527},
{0xe040,0xe07e,0x2585},
{0xe0a1,0xe0fe,0x25c4},
{0xe140,0xe17e,0x2622},
{0xe1a1,0xe1fe,0x2661},
{0xe240,0xe27e,0x26bf},
{0xe2a1,0xe2fe,0x26fe},
{0xe340,0xe37e,0x275c},
{0xe3a1,0xe3fe,0x279b},
{0xe440,0xe47e,0x27f9},
{0xe4a1,0xe4fe,0x2838},
{0xe540,0xe57e,0x2896},
{0xe5a1,0xe5fe,0x28d5},
{0xe640,0xe67e,0x2933},
{0xe6a1,0xe6fe,0x2972},
{0xe740,0xe77e,0x29d0},
{0xe7a1,0xe7fe,0x2a0f},
{0xe840,0xe87e,0x2a6d},
{0xe8a1,0xe8a2,0x2aac},
{0xe8a3,0xe8fe,0x2aaf},
{0xe940,0xe975,0x2b0b},
{0xe976,0xe97e,0x2b42},
{0xe9a1,0xe9fe,0x2b4b},
{0xea40,0xea7e,0x2ba9},
{0xeaa1,0xeafe,0x2be8},
{0xeb40,0xeb5a,0x2c46},
{0xeb5b,0xeb7e,0x2c62},
{0xeba1,0xebf0,0x2c86},
{0xebf1,0xebf1,0x2aae},
{0xebf2,0xebfe,0x2cd6},
{0xec40,0xec7e,0x2ce3},
{0xeca1,0xecdd,0x2d22},
{0xecde,0xecde,0x2b41},
{0xecdf,0xecfe,0x2d5f},
{0xed40,0xed7e,0x2d7f},
{0xeda1,0xeda9,0x2dbe},
{0xedaa,0xedfe,0x2dc8},
{0xee40,0xee7e,0x2e1d},
{0xeea1,0xeeea,0x2e5c},
{0xeeeb,0xeeeb,0x3014},
{0xeeec,0xeefe,0x2ea6},
{0xef40,0xef7e,0x2eb9},
{0xefa1,0xeffe,0x2ef8},
{0xf040,0xf055,0x2f56},
{0xf056,0xf056,0x2dc7},
{0xf057,0xf07e,0x2f6c},
{0xf0a1,0xf0ca,0x2f94},
{0xf0cb,0xf0cb,0x2c61},
{0xf0cc,0xf0fe,0x2fbe},
{0xf140,0xf162,0x2ff1},
{0xf163,0xf16a,0x3015},
{0xf16b,0xf16b,0x3160},
{0xf16c,0xf17e,0x301d},
{0xf1a1,0xf1fe,0x3030},
{0xf240,0xf267,0x308e},
{0xf268,0xf268,0x31ef},
{0xf269,0xf27e,0x30b6},
{0xf2a1,0xf2c2,0x30cc},
{0xf2c3,0xf2fe,0x30ef},
{0xf340,0xf374,0x312b},
{0xf375,0xf37e,0x3161},
{0xf3a1,0xf3fe,0x316b},
{0xf440,0xf465,0x31c9},
{0xf466,0xf47e,0x31f0},
{0xf4a1,0xf4b4,0x3209},
{0xf4b5,0xf4b5,0x30ee},
{0xf4b6,0xf4fc,0x321d},
{0xf4fd,0xf4fe,0x3265},
{0xf540,0xf57e,0x3267},
{0xf5a1,0xf5fe,0x32a6},
{0xf640,0xf662,0x3304},
{0xf663,0xf663,0x3264},
{0xf664,0xf67e,0x3327},
{0xf6a1,0xf6fe,0x3342},
{0xf740,0xf77e,0x33a0},
{0xf7a1,0xf7fe,0x33df},
{0xf840,0xf87e,0x343d},
{0xf8a1,0xf8fe,0x347c},
{0xf940,0xf976,0x34da},
{0xf977,0xf97e,0x3512},
{0xf9a1,0xf9c3,0x351a},
{0xf9c4,0xf9c4,0x3511},
{0xf9c5,0xf9c5,0x353d},
{0xf9c6,0xf9c6,0x3549},
{0xf9c7,0xf9d1,0x353e},
{0xf9d2,0xf9d5,0x354a},
{0xf9d6,0xf9fe,0x36e8},
{0xfa40,0xfa5e,0x400b},
{0xfa5f,0xfa5f,0x83a},
{0xfa60,0xfa65,0x402b},
{0xfa66,0xfa66,0x9fd},
{0xfa67,0xfa7e,0x4032},
{0xfaa1,0xfaa8,0x404a},
{0xfaa9,0xfaaa,0x4946},
{0xfaab,0xfabc,0x4054},
{0xfabd,0xfabd,0x30d},
{0xfabe,0xfac4,0x4067},
{0xfac5,0xfac5,0x16b},
{0xfac6,0xfad4,0x406f},
{0xfad5,0xfad5,0x860},
{0xfad6,0xfafe,0x407f},
{0xfb40,0xfb47,0x40a8},
{0xfb48,0xfb48,0x3e82},
{0xfb49,0xfb52,0x40b1},
{0xfb53,0xfb53,0x4948},
{0xfb54,0xfb6d,0x40bc},
{0xfb6e,0xfb6e,0x4949},
{0xfb6f,0xfb7e,0x40d7},
{0xfba1,0xfba2,0x40e7},
{0xfba3,0xfba3,0x494a},
{0xfba4,0xfbb7,0x40ea},
{0xfbb8,0xfbb8,0xc23},
{0xfbb9,0xfbbe,0x40ff},
{0xfbbf,0xfbbf,0x494b},
{0xfbc0,0xfbcc,0x4105},
{0xfbcd,0xfbcd,0x494c},
{0xfbce,0xfbf2,0x4112},
{0xfbf3,0xfbf3,0x17e4},
{0xfbf4,0xfbf8,0x4138},
{0xfbf9,0xfbf9,0x3e8e},
{0xfbfa,0xfbfe,0x413e},
{0xfc40,0xfc49,0x4143},
{0xfc4a,0xfc4a,0x494d},
{0xfc4b,0xfc4e,0x414d},
{0xfc4f,0xfc4f,0x212f},
{0xfc50,0xfc51,0x4151},
{0xfc52,0xfc52,0x494e},
{0xfc53,0xfc62,0x4153},
{0xfc63,0xfc63,0x494f},
{0xfc64,0xfc6b,0x4163},
{0xfc6c,0xfc6c,0x4001},
{0xfc6d,0xfc6d,0x4950},
{0xfc6e,0xfc74,0x416d},
{0xfc75,0xfc75,0x4951},
{0xfc76,0xfc7e,0x4174},
{0xfca1,0xfcb8,0x417d},
{0xfcb9,0xfcb9,0x115f},
{0xfcba,0xfcbb,0x4195},
{0xfcbc,0xfcbd,0x4952},
{0xfcbe,0xfccb,0x4198},
{0xfccc,0xfccc,0x4954},
{0xfccd,0xfce1,0x41a7},
{0xfce2,0xfce2,0xc79},
{0xfce3,0xfce3,0x4955},
{0xfce4,0xfced,0x41bd},
{0xfcee,0xfcee,0x4956},
{0xfcef,0xfcf0,0x41c7},
{0xfcf1,0xfcf1,0x4c3},
{0xfcf2,0xfcfe,0x41ca},
{0xfd40,0xfd48,0x41d7},
{0xfd49,0xfd49,0x4957},
{0xfd4a,0xfd69,0x41e0},
{0xfd6a,0xfd6a,0x4958},
{0xfd6b,0xfd7e,0x4201},
{0xfda1,0xfdb6,0x4215},
{0xfdb7,0xfdb7,0x18bd},
{0xfdb8,0xfdb8,0xcbd},
{0xfdb9,0xfdba,0x422d},
{0xfdbb,0xfdbb,0xca5},
{0xfdbc,0xfde2,0x4230},
{0xfde3,0xfde3,0x4959},
{0xfde4,0xfdf0,0x4258},
{0xfdf1,0xfdf1,0xcce},
{0xfdf2,0xfdf2,0x495a},
{0xfdf3,0xfdfe,0x4266},
{0xfe40,0xfe51,0x4272},
{0xfe52,0xfe52,0x3d70},
{0xfe53,0xfe6c,0x4285},
{0xfe6d,0xfe6d,0x495b},
{0xfe6e,0xfe6e,0x429f},
{0xfe6f,0xfe6f,0xe84},
{0xfe70,0xfe77,0x42a1},
{0xfe78,0xfe78,0x495c},
{0xfe79,0xfe7e,0x42a9},
{0xfea1,0xfea9,0x42af},
{0xfeaa,0xfeaa,0x120},
{0xfeab,0xfedc,0x42b8},
{0xfedd,0xfedd,0x1ba8},
{0xfede,0xfedf,0x495d},
{0xfee0,0xfeec,0x42eb},
{0xfeed,0xfeee,0x495f},
{0xfeef,0xfefe,0x42f8},
};

static pdf_cmap cmap_HKscs_B5_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "HKscs-B5-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8740, 0xfefe },
	},
	1212, 1212, (pdf_range*)cmap_HKscs_B5_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/HKscs-B5-V.h

/* This is an automatically generated file. Do not edit. */

/* HKscs-B5-V */

static const pdf_range cmap_HKscs_B5_V_ranges[] = {
{0xa14b,0xa14b,0x354e},
{0xa15a,0xa15a,0x35af},
{0xa15c,0xa15c,0x35b1},
{0xa15d,0xa15e,0x82},
{0xa161,0xa162,0x86},
{0xa165,0xa166,0x8a},
{0xa169,0xa16a,0x8e},
{0xa16d,0xa16e,0x92},
{0xa171,0xa172,0x96},
{0xa175,0xa176,0x9a},
{0xa179,0xa17a,0x9e},
{0xa1e3,0xa1e3,0x354f},
{0xc6e4,0xc6e5,0x3711},
};

static pdf_cmap cmap_HKscs_B5_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "HKscs-B5-V",
	/* usecmap */ "HKscs-B5-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	13, 13, (pdf_range*)cmap_HKscs_B5_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/Identity-H.h

/* This is an automatically generated file. Do not edit. */

/* Identity-H */

static const pdf_range cmap_Identity_H_ranges[] = {
{0x0,0xffff,0x0},
};

static pdf_cmap cmap_Identity_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "Identity-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 1, {
		{ 2, 0x0000, 0xffff },
	},
	1, 1, (pdf_range*)cmap_Identity_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/Identity-V.h

/* This is an automatically generated file. Do not edit. */

/* Identity-V */

static pdf_cmap cmap_Identity_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "Identity-V",
	/* usecmap */ "Identity-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	0, 0, NULL, /* ranges */
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/KSC-EUC-H.h

/* This is an automatically generated file. Do not edit. */

/* KSC-EUC-H */

static const pdf_range cmap_KSC_EUC_H_ranges[] = {
{0x20,0x7e,0x1f9e},
{0xa1a1,0xa1fe,0x65},
{0xa2a1,0xa2e5,0xc3},
{0xa3a1,0xa3fe,0x108},
{0xa4a1,0xa4d3,0x166},
{0xa4d5,0xa4fe,0x199},
{0xa5a1,0xa5aa,0x1c3},
{0xa5b0,0xa5b9,0x1cd},
{0xa5c1,0xa5d8,0x1d7},
{0xa5e1,0xa5f8,0x1ef},
{0xa6a1,0xa6e4,0x207},
{0xa7a1,0xa7ef,0x24b},
{0xa8a1,0xa8a4,0x29a},
{0xa8a6,0xa8a6,0x29e},
{0xa8a8,0xa8af,0x29f},
{0xa8b1,0xa8fe,0x2a7},
{0xa9a1,0xa9fe,0x2f5},
{0xaaa1,0xaaf3,0x353},
{0xaba1,0xabf6,0x3a6},
{0xaca1,0xacc1,0x3fc},
{0xacd1,0xacf1,0x41d},
{0xb0a1,0xb0fe,0x43e},
{0xb1a1,0xb1fe,0x49c},
{0xb2a1,0xb2fe,0x4fa},
{0xb3a1,0xb3fe,0x558},
{0xb4a1,0xb4fe,0x5b6},
{0xb5a1,0xb5fe,0x614},
{0xb6a1,0xb6fe,0x672},
{0xb7a1,0xb7fe,0x6d0},
{0xb8a1,0xb8fe,0x72e},
{0xb9a1,0xb9fe,0x78c},
{0xbaa1,0xbafe,0x7ea},
{0xbba1,0xbbfe,0x848},
{0xbca1,0xbcfe,0x8a6},
{0xbda1,0xbdfe,0x904},
{0xbea1,0xbefe,0x962},
{0xbfa1,0xbffe,0x9c0},
{0xc0a1,0xc0fe,0xa1e},
{0xc1a1,0xc1fe,0xa7c},
{0xc2a1,0xc2fe,0xada},
{0xc3a1,0xc3fe,0xb38},
{0xc4a1,0xc4fe,0xb96},
{0xc5a1,0xc5fe,0xbf4},
{0xc6a1,0xc6fe,0xc52},
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{0xfda1,0xfdfe,0x1f1a},
};

static pdf_cmap cmap_KSC_EUC_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "KSC-EUC-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 1, 0x00, 0x80 },
		{ 2, 0xa1a1, 0xfefe },
	},
	467, 467, (pdf_range*)cmap_KSC_EUC_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};
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/* This is an automatically generated file. Do not edit. */

/* KSC-EUC-V */

static const pdf_range cmap_KSC_EUC_V_ranges[] = {
{0xa1a2,0xa1a3,0x1f78},
{0xa1a5,0xa1a5,0x1f7a},
{0xa1a6,0xa1a6,0x2080},
{0xa1a9,0xa1ab,0x1f7b},
{0xa1ad,0xa1ad,0x1f7e},
{0xa1b2,0xa1bd,0x1f7f},
{0xa1eb,0xa1eb,0x1f8b},
{0xa3a1,0xa3a1,0x1f8c},
{0xa3a8,0xa3a9,0x1f8d},
{0xa3ac,0xa3ac,0x1f8f},
{0xa3ae,0xa3ae,0x1f90},
{0xa3ba,0xa3bf,0x1f91},
{0xa3db,0xa3db,0x1f97},
{0xa3dd,0xa3dd,0x1f98},
{0xa3df,0xa3df,0x1f99},
{0xa3fb,0xa3fe,0x1f9a},
};

static pdf_cmap cmap_KSC_EUC_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "KSC-EUC-V",
	/* usecmap */ "KSC-EUC-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	16, 16, (pdf_range*)cmap_KSC_EUC_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/KSCms-UHC-H.h

/* This is an automatically generated file. Do not edit. */

/* KSCms-UHC-H */

static const pdf_range cmap_KSCms_UHC_H_ranges[] = {
{0x20,0x7e,0x1},
{0x8141,0x815a,0x2475},
{0x8161,0x817a,0x248f},
{0x8181,0x81fe,0x24a9},
{0x8241,0x825a,0x2527},
{0x8261,0x827a,0x2541},
{0x8281,0x82fe,0x255b},
{0x8341,0x835a,0x25d9},
{0x8361,0x837a,0x25f3},
{0x8381,0x83fe,0x260d},
{0x8441,0x845a,0x268b},
{0x8461,0x847a,0x26a5},
{0x8481,0x84fe,0x26bf},
{0x8541,0x855a,0x273d},
{0x8561,0x857a,0x2757},
{0x8581,0x85fe,0x2771},
{0x8641,0x865a,0x27ef},
{0x8661,0x867a,0x2809},
{0x8681,0x86fe,0x2823},
{0x8741,0x875a,0x28a1},
{0x8761,0x877a,0x28bb},
{0x8781,0x87fe,0x28d5},
{0x8841,0x885a,0x2953},
{0x8861,0x887a,0x296d},
{0x8881,0x88fe,0x2987},
{0x8941,0x895a,0x2a05},
{0x8961,0x897a,0x2a1f},
{0x8981,0x89fe,0x2a39},
{0x8a41,0x8a5a,0x2ab7},
{0x8a61,0x8a7a,0x2ad1},
{0x8a81,0x8afe,0x2aeb},
{0x8b41,0x8b5a,0x2b69},
{0x8b61,0x8b7a,0x2b83},
{0x8b81,0x8bfe,0x2b9d},
{0x8c41,0x8c5a,0x2c1b},
{0x8c61,0x8c7a,0x2c35},
{0x8c81,0x8cfe,0x2c4f},
{0x8d41,0x8d5a,0x2ccd},
{0x8d61,0x8d7a,0x2ce7},
{0x8d81,0x8dfe,0x2d01},
{0x8e41,0x8e5a,0x2d7f},
{0x8e61,0x8e7a,0x2d99},
{0x8e81,0x8efe,0x2db3},
{0x8f41,0x8f5a,0x2e31},
{0x8f61,0x8f7a,0x2e4b},
{0x8f81,0x8ffe,0x2e65},
{0x9041,0x905a,0x2ee3},
{0x9061,0x907a,0x2efd},
{0x9081,0x90fe,0x2f17},
{0x9141,0x915a,0x2f95},
{0x9161,0x917a,0x2faf},
{0x9181,0x91fe,0x2fc9},
{0x9241,0x925a,0x3047},
{0x9261,0x927a,0x3061},
{0x9281,0x92fe,0x307b},
{0x9341,0x935a,0x30f9},
{0x9361,0x937a,0x3113},
{0x9381,0x93fe,0x312d},
{0x9441,0x945a,0x31ab},
{0x9461,0x947a,0x31c5},
{0x9481,0x94fe,0x31df},
{0x9541,0x955a,0x325d},
{0x9561,0x957a,0x3277},
{0x9581,0x95fe,0x3291},
{0x9641,0x965a,0x330f},
{0x9661,0x967a,0x3329},
{0x9681,0x96fe,0x3343},
{0x9741,0x975a,0x33c1},
{0x9761,0x977a,0x33db},
{0x9781,0x97fe,0x33f5},
{0x9841,0x985a,0x3473},
{0x9861,0x987a,0x348d},
{0x9881,0x98fe,0x34a7},
{0x9941,0x995a,0x3525},
{0x9961,0x997a,0x353f},
{0x9981,0x99fe,0x3559},
{0x9a41,0x9a5a,0x35d7},
{0x9a61,0x9a7a,0x35f1},
{0x9a81,0x9afe,0x360b},
{0x9b41,0x9b5a,0x3689},
{0x9b61,0x9b7a,0x36a3},
{0x9b81,0x9bfe,0x36bd},
{0x9c41,0x9c5a,0x373b},
{0x9c61,0x9c7a,0x3755},
{0x9c81,0x9cfe,0x376f},
{0x9d41,0x9d5a,0x37ed},
{0x9d61,0x9d7a,0x3807},
{0x9d81,0x9dfe,0x3821},
{0x9e41,0x9e5a,0x389f},
{0x9e61,0x9e7a,0x38b9},
{0x9e81,0x9efe,0x38d3},
{0x9f41,0x9f5a,0x3951},
{0x9f61,0x9f7a,0x396b},
{0x9f81,0x9ffe,0x3985},
{0xa041,0xa05a,0x3a03},
{0xa061,0xa07a,0x3a1d},
{0xa081,0xa0fe,0x3a37},
{0xa141,0xa15a,0x3ab5},
{0xa161,0xa17a,0x3acf},
{0xa181,0xa1a0,0x3ae9},
{0xa1a1,0xa1fe,0x65},
{0xa241,0xa25a,0x3b09},
{0xa261,0xa27a,0x3b23},
{0xa281,0xa2a0,0x3b3d},
{0xa2a1,0xa2e5,0xc3},
{0xa341,0xa35a,0x3b5d},
{0xa361,0xa37a,0x3b77},
{0xa381,0xa3a0,0x3b91},
{0xa3a1,0xa3fe,0x108},
{0xa441,0xa45a,0x3bb1},
{0xa461,0xa47a,0x3bcb},
{0xa481,0xa4a0,0x3be5},
{0xa4a1,0xa4d3,0x166},
{0xa4d5,0xa4fe,0x199},
{0xa541,0xa55a,0x3c05},
{0xa561,0xa57a,0x3c1f},
{0xa581,0xa5a0,0x3c39},
{0xa5a1,0xa5aa,0x1c3},
{0xa5b0,0xa5b9,0x1cd},
{0xa5c1,0xa5d8,0x1d7},
{0xa5e1,0xa5f8,0x1ef},
{0xa641,0xa65a,0x3c59},
{0xa661,0xa67a,0x3c73},
{0xa681,0xa6a0,0x3c8d},
{0xa6a1,0xa6e4,0x207},
{0xa741,0xa75a,0x3cad},
{0xa761,0xa77a,0x3cc7},
{0xa781,0xa7a0,0x3ce1},
{0xa7a1,0xa7ef,0x24b},
{0xa841,0xa85a,0x3d01},
{0xa861,0xa87a,0x3d1b},
{0xa881,0xa8a0,0x3d35},
{0xa8a1,0xa8a4,0x29a},
{0xa8a6,0xa8a6,0x29e},
{0xa8a8,0xa8af,0x29f},
{0xa8b1,0xa8fe,0x2a7},
{0xa941,0xa95a,0x3d55},
{0xa961,0xa97a,0x3d6f},
{0xa981,0xa9a0,0x3d89},
{0xa9a1,0xa9fe,0x2f5},
{0xaa41,0xaa5a,0x3da9},
{0xaa61,0xaa7a,0x3dc3},
{0xaa81,0xaaa0,0x3ddd},
{0xaaa1,0xaaf3,0x353},
{0xab41,0xab5a,0x3dfd},
{0xab61,0xab7a,0x3e17},
{0xab81,0xaba0,0x3e31},
{0xaba1,0xabf6,0x3a6},
{0xac41,0xac5a,0x3e51},
{0xac61,0xac7a,0x3e6b},
{0xac81,0xaca0,0x3e85},
{0xaca1,0xacc1,0x3fc},
{0xacd1,0xacf1,0x41d},
{0xad41,0xad5a,0x3ea5},
{0xad61,0xad7a,0x3ebf},
{0xad81,0xada0,0x3ed9},
{0xae41,0xae5a,0x3ef9},
{0xae61,0xae7a,0x3f13},
{0xae81,0xaea0,0x3f2d},
{0xaf41,0xaf5a,0x3f4d},
{0xaf61,0xaf7a,0x3f67},
{0xaf81,0xafa0,0x3f81},
{0xb041,0xb05a,0x3fa1},
{0xb061,0xb07a,0x3fbb},
{0xb081,0xb0a0,0x3fd5},
{0xb0a1,0xb0fe,0x43e},
{0xb141,0xb15a,0x3ff5},
{0xb161,0xb17a,0x400f},
{0xb181,0xb1a0,0x4029},
{0xb1a1,0xb1fe,0x49c},
{0xb241,0xb25a,0x4049},
{0xb261,0xb27a,0x4063},
{0xb281,0xb2a0,0x407d},
{0xb2a1,0xb2fe,0x4fa},
{0xb341,0xb35a,0x409d},
{0xb361,0xb37a,0x40b7},
{0xb381,0xb3a0,0x40d1},
{0xb3a1,0xb3fe,0x558},
{0xb441,0xb45a,0x40f1},
{0xb461,0xb47a,0x410b},
{0xb481,0xb4a0,0x4125},
{0xb4a1,0xb4fe,0x5b6},
{0xb541,0xb55a,0x4145},
{0xb561,0xb57a,0x415f},
{0xb581,0xb5a0,0x4179},
{0xb5a1,0xb5fe,0x614},
{0xb641,0xb65a,0x4199},
{0xb661,0xb67a,0x41b3},
{0xb681,0xb6a0,0x41cd},
{0xb6a1,0xb6fe,0x672},
{0xb741,0xb75a,0x41ed},
{0xb761,0xb77a,0x4207},
{0xb781,0xb7a0,0x4221},
{0xb7a1,0xb7fe,0x6d0},
{0xb841,0xb85a,0x4241},
{0xb861,0xb87a,0x425b},
{0xb881,0xb8a0,0x4275},
{0xb8a1,0xb8fe,0x72e},
{0xb941,0xb95a,0x4295},
{0xb961,0xb97a,0x42af},
{0xb981,0xb9a0,0x42c9},
{0xb9a1,0xb9fe,0x78c},
{0xba41,0xba5a,0x42e9},
{0xba61,0xba7a,0x4303},
{0xba81,0xbaa0,0x431d},
{0xbaa1,0xbafe,0x7ea},
{0xbb41,0xbb5a,0x433d},
{0xbb61,0xbb7a,0x4357},
{0xbb81,0xbba0,0x4371},
{0xbba1,0xbbfe,0x848},
{0xbc41,0xbc5a,0x4391},
{0xbc61,0xbc7a,0x43ab},
{0xbc81,0xbca0,0x43c5},
{0xbca1,0xbcfe,0x8a6},
{0xbd41,0xbd5a,0x43e5},
{0xbd61,0xbd7a,0x43ff},
{0xbd81,0xbda0,0x4419},
{0xbda1,0xbdfe,0x904},
{0xbe41,0xbe5a,0x4439},
{0xbe61,0xbe7a,0x4453},
{0xbe81,0xbea0,0x446d},
{0xbea1,0xbefe,0x962},
{0xbf41,0xbf5a,0x448d},
{0xbf61,0xbf7a,0x44a7},
{0xbf81,0xbfa0,0x44c1},
{0xbfa1,0xbffe,0x9c0},
{0xc041,0xc05a,0x44e1},
{0xc061,0xc07a,0x44fb},
{0xc081,0xc0a0,0x4515},
{0xc0a1,0xc0fe,0xa1e},
{0xc141,0xc15a,0x4535},
{0xc161,0xc17a,0x454f},
{0xc181,0xc1a0,0x4569},
{0xc1a1,0xc1fe,0xa7c},
{0xc241,0xc25a,0x4589},
{0xc261,0xc27a,0x45a3},
{0xc281,0xc2a0,0x45bd},
{0xc2a1,0xc2fe,0xada},
{0xc341,0xc35a,0x45dd},
{0xc361,0xc37a,0x45f7},
{0xc381,0xc3a0,0x4611},
{0xc3a1,0xc3fe,0xb38},
{0xc441,0xc45a,0x4631},
{0xc461,0xc47a,0x464b},
{0xc481,0xc4a0,0x4665},
{0xc4a1,0xc4fe,0xb96},
{0xc541,0xc55a,0x4685},
{0xc561,0xc57a,0x469f},
{0xc581,0xc5a0,0x46b9},
{0xc5a1,0xc5fe,0xbf4},
{0xc641,0xc652,0x46d9},
{0xc6a1,0xc6fe,0xc52},
{0xc7a1,0xc7fe,0xcb0},
{0xc8a1,0xc8fe,0xd0e},
{0xcaa1,0xcafe,0xd6c},
{0xcba1,0xcbcf,0xdca},
{0xcbd0,0xcbd0,0x1014},
{0xcbd1,0xcbd5,0xdf9},
{0xcbd6,0xcbd6,0xe5e},
{0xcbd7,0xcbe6,0xdfe},
{0xcbe7,0xcbe7,0x1b8d},
{0xcbe8,0xcbfe,0xe0e},
{0xcca1,0xccfe,0xe25},
{0xcda1,0xcdce,0xe83},
{0xcdcf,0xcdcf,0xd84},
{0xcdd0,0xcde7,0xeb1},
{0xcde8,0xcde8,0x1edc},
{0xcde9,0xcdfe,0xec9},
{0xcea1,0xceac,0xedf},
{0xcead,0xcead,0xeda},
{0xceae,0xcefe,0xeeb},
{0xcfa1,0xcffa,0xf3c},
{0xcffb,0xcffb,0xf3e},
{0xcffc,0xcffe,0xf96},
{0xd0a1,0xd0a1,0xf99},
{0xd0a2,0xd0a2,0xf6a},
{0xd0a3,0xd0b7,0xf9a},
{0xd0b8,0xd0b8,0xf6a},
{0xd0b9,0xd0cf,0xfaf},
{0xd0d0,0xd0d0,0xe7c},
{0xd0d1,0xd0dc,0xfc6},
{0xd0dd,0xd0dd,0x1023},
{0xd0de,0xd0fe,0xfd2},
{0xd1a1,0xd1d3,0xff3},
{0xd1d4,0xd1d4,0x1116},
{0xd1d5,0xd1d5,0x103c},
{0xd1d6,0xd1d7,0x1026},
{0xd1d8,0xd1d8,0x1117},
{0xd1d9,0xd1da,0x1028},
{0xd1db,0xd1e0,0x1118},
{0xd1e1,0xd1e1,0x102a},
{0xd1e2,0xd1e2,0x16a8},
{0xd1e3,0xd1e5,0x111e},
{0xd1e6,0xd1e6,0x1122},
{0xd1e7,0xd1e7,0x102b},
{0xd1e8,0xd1eb,0x1123},
{0xd1ec,0xd1ec,0x102c},
{0xd1ed,0xd1ed,0x1127},
{0xd1ee,0xd1ee,0x102d},
{0xd1ef,0xd1f0,0x112a},
{0xd1f1,0xd1f1,0x102e},
{0xd1f2,0xd1f2,0x112c},
{0xd1f3,0xd1f5,0x102f},
{0xd1f6,0xd1f6,0x112f},
{0xd1f7,0xd1f9,0x1032},
{0xd1fa,0xd1fa,0x1133},
{0xd1fb,0xd1fb,0x1035},
{0xd1fc,0xd1fd,0x1136},
{0xd1fe,0xd1fe,0x1139},
{0xd2a1,0xd2a1,0x1036},
{0xd2a2,0xd2a3,0x113a},
{0xd2a4,0xd2a6,0x1037},
{0xd2a7,0xd2aa,0x113c},
{0xd2ab,0xd2ab,0x1143},
{0xd2ac,0xd2ac,0x103a},
{0xd2ad,0xd2ad,0x1144},
{0xd2ae,0xd2b1,0x103b},
{0xd2b2,0xd2b2,0x1148},
{0xd2b3,0xd2bd,0x103f},
{0xd2be,0xd2be,0x119f},
{0xd2bf,0xd2c1,0x104a},
{0xd2c2,0xd2c3,0x11a1},
{0xd2c4,0xd2c4,0x11a5},
{0xd2c5,0xd2c5,0x104d},
{0xd2c6,0xd2ca,0x11a6},
{0xd2cb,0xd2cb,0x11ac},
{0xd2cc,0xd2cc,0x104e},
{0xd2cd,0xd2ce,0x11ad},
{0xd2cf,0xd2d4,0x11b0},
{0xd2d5,0xd2d7,0x11b7},
{0xd2d8,0xd2d8,0x104f},
{0xd2d9,0xd2da,0x11bd},
{0xd2db,0xd2dd,0x1050},
{0xd2de,0xd2df,0x11c1},
{0xd2e0,0xd2e0,0x1053},
{0xd2e1,0xd2e1,0x11c3},
{0xd2e2,0xd2e2,0x11c6},
{0xd2e3,0xd2e3,0x1054},
{0xd2e4,0xd2e4,0x11d4},
{0xd2e5,0xd2e8,0x11d6},
{0xd2e9,0xd2ea,0x11db},
{0xd2eb,0xd2eb,0x11e0},
{0xd2ec,0xd2ef,0x1055},
{0xd2f0,0xd2f3,0x11fc},
{0xd2f4,0xd2f5,0x1201},
{0xd2f6,0xd2f6,0x1059},
{0xd2f7,0xd2f8,0x1203},
{0xd2f9,0xd2fe,0x105a},
{0xd3a1,0xd3fe,0x1060},
{0xd4a1,0xd4e5,0x10be},
{0xd4e6,0xd4e6,0x10de},
{0xd4e7,0xd4fb,0x1103},
{0xd4fc,0xd4fc,0x1028},
{0xd4fd,0xd4fe,0x1118},
{0xd5a1,0xd5a4,0x111a},
{0xd5a5,0xd5a5,0x16a8},
{0xd5a6,0xd5aa,0x111e},
{0xd5ab,0xd5ab,0x102b},
{0xd5ac,0xd5ad,0x1123},
{0xd5ae,0xd5ae,0x1060},
{0xd5af,0xd5fe,0x1125},
{0xd6a1,0xd6b7,0x1175},
{0xd6b8,0xd6b8,0x1047},
{0xd6b9,0xd6cc,0x118c},
{0xd6cd,0xd6cd,0x104c},
{0xd6ce,0xd6fe,0x11a0},
{0xd7a1,0xd7ca,0x11d1},
{0xd7cb,0xd7cb,0x15b0},
{0xd7cc,0xd7e3,0x11fb},
{0xd7e4,0xd7e4,0x1918},
{0xd7e5,0xd7fe,0x1213},
{0xd8a1,0xd8fe,0x122d},
{0xd9a1,0xd9fe,0x128b},
{0xdaa1,0xdafe,0x12e9},
{0xdba1,0xdbc4,0x1347},
{0xdbc5,0xdbc5,0x141f},
{0xdbc6,0xdbe3,0x136b},
{0xdbe4,0xdbe4,0x133a},
{0xdbe5,0xdbfe,0x1389},
{0xdca1,0xdca4,0x13a3},
{0xdca5,0xdca5,0x1d5e},
{0xdca6,0xdcfe,0x13a7},
{0xdda1,0xdda4,0x1400},
{0xdda5,0xdda5,0x13d7},
{0xdda6,0xddd4,0x1404},
{0xddd5,0xddd5,0x13f5},
{0xddd6,0xddf3,0x1433},
{0xddf4,0xddf4,0x1db7},
{0xddf5,0xddfe,0x1451},
{0xdea1,0xdefb,0x145b},
{0xdefc,0xdefc,0x15d0},
{0xdefd,0xdefd,0x14b6},
{0xdefe,0xdefe,0x14f7},
{0xdfa1,0xdfb2,0x14b7},
{0xdfb3,0xdfb3,0x1bab},
{0xdfb4,0xdfe0,0x14c9},
{0xdfe1,0xdfe1,0x14f2},
{0xdfe2,0xdfe7,0x14f6},
{0xdfe8,0xdfe8,0x156d},
{0xdfe9,0xdffe,0x14fc},
{0xe0a1,0xe0f0,0x1512},
{0xe0f1,0xe0f1,0x1771},
{0xe0f2,0xe0fe,0x1562},
{0xe1a1,0xe1ac,0x156f},
{0xe1ad,0xe1ad,0x1554},
{0xe1ae,0xe1ec,0x157b},
{0xe1ed,0xe1ed,0x14c5},
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{0xecaa,0xecaa,0x120a},
{0xecab,0xecae,0x1912},
{0xecaf,0xecaf,0x173e},
{0xecb0,0xecb1,0x120c},
{0xecb2,0xecb2,0x105b},
{0xecb3,0xecb4,0x1916},
{0xecb5,0xecb5,0x1211},
{0xecb6,0xecb7,0x1918},
{0xecb8,0xecb8,0x1213},
{0xecb9,0xecb9,0x191a},
{0xecba,0xecba,0x1215},
{0xecbb,0xecbf,0x191b},
{0xecc0,0xecc1,0x1218},
{0xecc2,0xecc4,0x1920},
{0xecc5,0xecc5,0x121a},
{0xecc6,0xecc6,0x121c},
{0xecc7,0xecc8,0x1923},
{0xecc9,0xecca,0x105c},
{0xeccb,0xecd4,0x1925},
{0xecd5,0xecd5,0x121e},
{0xecd6,0xecdc,0x192f},
{0xecdd,0xecde,0x1220},
{0xecdf,0xece0,0x1936},
{0xece1,0xece1,0x1222},
{0xece2,0xece3,0x1938},
{0xece4,0xece4,0x1224},
{0xece5,0xece6,0x193a},
{0xece7,0xece8,0x1225},
{0xece9,0xecf6,0x193c},
{0xecf7,0xecf8,0x1227},
{0xecf9,0xecf9,0x194a},
{0xecfa,0xecfa,0x122a},
{0xecfb,0xecfe,0x194b},
{0xeda1,0xeda3,0x122d},
{0xeda4,0xeded,0x194f},
{0xedee,0xedee,0x14e7},
{0xedef,0xedfe,0x1999},
{0xeea1,0xeeda,0x19a9},
{0xeedb,0xeedb,0x195e},
{0xeedc,0xeefe,0x19e3},
{0xefa1,0xeffe,0x1a06},
{0xf0a1,0xf0fe,0x1a64},
{0xf1a1,0xf1fe,0x1ac2},
{0xf2a1,0xf2bc,0x1b20},
{0xf2bd,0xf2bd,0x1663},
{0xf2be,0xf2f9,0x1b3c},
{0xf2fa,0xf2fa,0x168b},
{0xf2fb,0xf2fe,0x1b78},
{0xf3a1,0xf3b0,0x1b7c},
{0xf3b1,0xf3b1,0x105f},
{0xf3b2,0xf3fe,0x1b8c},
{0xf4a1,0xf4a6,0x1bd9},
{0xf4a7,0xf4a7,0x1954},
{0xf4a8,0xf4ed,0x1bdf},
{0xf4ee,0xf4ee,0x1a1c},
{0xf4ef,0xf4fe,0x1c25},
{0xf5a1,0xf5fe,0x1c35},
{0xf6a1,0xf6f3,0x1c93},
{0xf6f4,0xf6f4,0x10b7},
{0xf6f5,0xf6f5,0x1ce6},
{0xf6f6,0xf6f6,0x1be3},
{0xf6f7,0xf6fe,0x1ce7},
{0xf7a1,0xf7b7,0x1cef},
{0xf7b8,0xf7b8,0x1097},
{0xf7b9,0xf7c7,0x1d06},
{0xf7c8,0xf7c8,0x10aa},
{0xf7c9,0xf7d2,0x1d15},
{0xf7d3,0xf7d3,0x10f4},
{0xf7d4,0xf7fe,0x1d1f},
{0xf8a1,0xf8da,0x1d4a},
{0xf8db,0xf8db,0x1d94},
{0xf8dc,0xf8ef,0x1d84},
{0xf8f0,0xf8f0,0x13e0},
{0xf8f1,0xf8fe,0x1d98},
{0xf9a1,0xf9fe,0x1da6},
{0xfaa1,0xfaa1,0x1e1d},
{0xfaa2,0xfaa2,0xde6},
{0xfaa3,0xfae5,0x1e04},
{0xfae6,0xfae6,0xe3c},
{0xfae7,0xfafe,0x1e47},
{0xfba1,0xfbfe,0x1e5f},
{0xfca1,0xfca8,0x1ebd},
{0xfca9,0xfca9,0xee7},
{0xfcaa,0xfcfe,0x1ec5},
{0xfda1,0xfdfe,0x1f1a},
};

static pdf_cmap cmap_KSCms_UHC_HW_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "KSCms-UHC-HW-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 1, 0x00, 0x80 },
		{ 2, 0x8141, 0xfefe },
	},
	675, 675, (pdf_range*)cmap_KSCms_UHC_HW_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/KSCms-UHC-HW-V.h

/* This is an automatically generated file. Do not edit. */

/* KSCms-UHC-HW-V */

static const pdf_range cmap_KSCms_UHC_HW_V_ranges[] = {
{0xa1a2,0xa1a3,0x1f78},
{0xa1a5,0xa1a5,0x1f7a},
{0xa1a6,0xa1a6,0x2080},
{0xa1a9,0xa1ab,0x1f7b},
{0xa1ad,0xa1ad,0x1f7e},
{0xa1b2,0xa1bd,0x1f7f},
{0xa1eb,0xa1eb,0x1f8b},
{0xa3a1,0xa3a1,0x1f8c},
{0xa3a8,0xa3a9,0x1f8d},
{0xa3ac,0xa3ac,0x1f8f},
{0xa3ae,0xa3ae,0x1f90},
{0xa3ba,0xa3bf,0x1f91},
{0xa3db,0xa3db,0x1f97},
{0xa3dd,0xa3dd,0x1f98},
{0xa3df,0xa3df,0x1f99},
{0xa3fb,0xa3fe,0x1f9a},
};

static pdf_cmap cmap_KSCms_UHC_HW_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "KSCms-UHC-HW-V",
	/* usecmap */ "KSCms-UHC-HW-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	16, 16, (pdf_range*)cmap_KSCms_UHC_HW_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/KSCms-UHC-V.h

/* This is an automatically generated file. Do not edit. */

/* KSCms-UHC-V */

static const pdf_range cmap_KSCms_UHC_V_ranges[] = {
{0xa1a2,0xa1a3,0x1f78},
{0xa1a5,0xa1a5,0x1f7a},
{0xa1a6,0xa1a6,0x2080},
{0xa1a9,0xa1ab,0x1f7b},
{0xa1ad,0xa1ad,0x1f7e},
{0xa1b2,0xa1bd,0x1f7f},
{0xa1eb,0xa1eb,0x1f8b},
{0xa3a1,0xa3a1,0x1f8c},
{0xa3a8,0xa3a9,0x1f8d},
{0xa3ac,0xa3ac,0x1f8f},
{0xa3ae,0xa3ae,0x1f90},
{0xa3ba,0xa3bf,0x1f91},
{0xa3db,0xa3db,0x1f97},
{0xa3dd,0xa3dd,0x1f98},
{0xa3df,0xa3df,0x1f99},
{0xa3fb,0xa3fe,0x1f9a},
};

static pdf_cmap cmap_KSCms_UHC_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "KSCms-UHC-V",
	/* usecmap */ "KSCms-UHC-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	16, 16, (pdf_range*)cmap_KSCms_UHC_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/KSCpc-EUC-H.h

/* This is an automatically generated file. Do not edit. */

/* KSCpc-EUC-H */

static const pdf_range cmap_KSCpc_EUC_H_ranges[] = {
{0x20,0x7e,0x1},
{0x81,0x83,0x60},
{0xfe,0xff,0x63},
{0xa141,0xa17d,0x1fff},
{0xa181,0xa19a,0x203c},
{0xa19c,0xa1a0,0x2056},
{0xa1a1,0xa1a1,0x65},
{0xa1a2,0xa1a3,0x205b},
{0xa1a4,0xa1fe,0x68},
{0xa241,0xa24c,0x205d},
{0xa2a1,0xa2e5,0xc3},
{0xa2e6,0xa2fe,0x2069},
{0xa341,0xa37d,0x2082},
{0xa381,0xa39f,0x20bf},
{0xa3a1,0xa3fe,0x108},
{0xa441,0xa47d,0x20de},
{0xa481,0xa49f,0x211b},
{0xa4a1,0xa4d3,0x166},
{0xa4d5,0xa4fe,0x199},
{0xa541,0xa57d,0x213a},
{0xa581,0xa58b,0x2177},
{0xa5a1,0xa5aa,0x1c3},
{0xa5b0,0xa5b9,0x1cd},
{0xa5c1,0xa5d8,0x1d7},
{0xa5da,0xa5de,0x2182},
{0xa5e1,0xa5f8,0x1ef},
{0xa5f9,0xa5fc,0x2187},
{0xa641,0xa67d,0x218b},
{0xa681,0xa68a,0x21c8},
{0xa68d,0xa693,0x21d2},
{0xa696,0xa69b,0x21d9},
{0xa69e,0xa69f,0x21df},
{0xa6a1,0xa6e4,0x207},
{0xa6e5,0xa6fe,0x21e1},
{0xa741,0xa77d,0x21fb},
{0xa781,0xa79f,0x2238},
{0xa7a1,0xa7ef,0x24b},
{0xa7f0,0xa7fe,0x2257},
{0xa841,0xa87d,0x2266},
{0xa881,0xa89f,0x22a3},
{0xa8a1,0xa8a4,0x29a},
{0xa8a6,0xa8a6,0x29e},
{0xa8a8,0xa8af,0x29f},
{0xa8b1,0xa8fe,0x2a7},
{0xa941,0xa974,0x22c2},
{0xa9a1,0xa9fe,0x2f5},
{0xaa41,0xaa7d,0x22f6},
{0xaa81,0xaa9f,0x2333},
{0xaaa1,0xaaf3,0x353},
{0xaaf4,0xaafe,0x2352},
{0xab41,0xab7d,0x235d},
{0xab81,0xab9f,0x239a},
{0xaba1,0xabf6,0x3a6},
{0xabf7,0xabfa,0x23b9},
{0xabfb,0xabfd,0x2472},
{0xac41,0xac7d,0x23bd},
{0xac81,0xac97,0x23fa},
{0xaca1,0xacc1,0x3fc},
{0xacc2,0xacd0,0x2411},
{0xacd1,0xacf1,0x41d},
{0xacf2,0xacf6,0x2420},
{0xad41,0xad7d,0x2425},
{0xada1,0xadb0,0x2462},
{0xb0a1,0xb0fe,0x43e},
{0xb1a1,0xb1fe,0x49c},
{0xb2a1,0xb2fe,0x4fa},
{0xb3a1,0xb3fe,0x558},
{0xb4a1,0xb4fe,0x5b6},
{0xb5a1,0xb5fe,0x614},
{0xb6a1,0xb6fe,0x672},
{0xb7a1,0xb7fe,0x6d0},
{0xb8a1,0xb8fe,0x72e},
{0xb9a1,0xb9fe,0x78c},
{0xbaa1,0xbafe,0x7ea},
{0xbba1,0xbbfe,0x848},
{0xbca1,0xbcfe,0x8a6},
{0xbda1,0xbdfe,0x904},
{0xbea1,0xbefe,0x962},
{0xbfa1,0xbffe,0x9c0},
{0xc0a1,0xc0fe,0xa1e},
{0xc1a1,0xc1fe,0xa7c},
{0xc2a1,0xc2fe,0xada},
{0xc3a1,0xc3fe,0xb38},
{0xc4a1,0xc4fe,0xb96},
{0xc5a1,0xc5fe,0xbf4},
{0xc6a1,0xc6fe,0xc52},
{0xc7a1,0xc7fe,0xcb0},
{0xc8a1,0xc8fe,0xd0e},
{0xcaa1,0xcafe,0xd6c},
{0xcba1,0xcbcf,0xdca},
{0xcbd0,0xcbd0,0x1014},
{0xcbd1,0xcbd5,0xdf9},
{0xcbd6,0xcbd6,0xe5e},
{0xcbd7,0xcbe6,0xdfe},
{0xcbe7,0xcbe7,0x1b8d},
{0xcbe8,0xcbfe,0xe0e},
{0xcca1,0xccfe,0xe25},
{0xcda1,0xcdce,0xe83},
{0xcdcf,0xcdcf,0xd84},
{0xcdd0,0xcde7,0xeb1},
{0xcde8,0xcde8,0x1edc},
{0xcde9,0xcdfe,0xec9},
{0xcea1,0xceac,0xedf},
{0xcead,0xcead,0xeda},
{0xceae,0xcefe,0xeeb},
{0xcfa1,0xcffa,0xf3c},
{0xcffb,0xcffb,0xf3e},
{0xcffc,0xcffe,0xf96},
{0xd0a1,0xd0a1,0xf99},
{0xd0a2,0xd0a2,0xf6a},
{0xd0a3,0xd0b7,0xf9a},
{0xd0b8,0xd0b8,0xf6a},
{0xd0b9,0xd0cf,0xfaf},
{0xd0d0,0xd0d0,0xe7c},
{0xd0d1,0xd0dc,0xfc6},
{0xd0dd,0xd0dd,0x1023},
{0xd0de,0xd0fe,0xfd2},
{0xd1a1,0xd1d3,0xff3},
{0xd1d4,0xd1d4,0x1116},
{0xd1d5,0xd1d5,0x103c},
{0xd1d6,0xd1d7,0x1026},
{0xd1d8,0xd1d8,0x1117},
{0xd1d9,0xd1da,0x1028},
{0xd1db,0xd1e0,0x1118},
{0xd1e1,0xd1e1,0x102a},
{0xd1e2,0xd1e2,0x16a8},
{0xd1e3,0xd1e5,0x111e},
{0xd1e6,0xd1e6,0x1122},
{0xd1e7,0xd1e7,0x102b},
{0xd1e8,0xd1eb,0x1123},
{0xd1ec,0xd1ec,0x102c},
{0xd1ed,0xd1ed,0x1127},
{0xd1ee,0xd1ee,0x102d},
{0xd1ef,0xd1f0,0x112a},
{0xd1f1,0xd1f1,0x102e},
{0xd1f2,0xd1f2,0x112c},
{0xd1f3,0xd1f5,0x102f},
{0xd1f6,0xd1f6,0x112f},
{0xd1f7,0xd1f9,0x1032},
{0xd1fa,0xd1fa,0x1133},
{0xd1fb,0xd1fb,0x1035},
{0xd1fc,0xd1fd,0x1136},
{0xd1fe,0xd1fe,0x1139},
{0xd2a1,0xd2a1,0x1036},
{0xd2a2,0xd2a3,0x113a},
{0xd2a4,0xd2a6,0x1037},
{0xd2a7,0xd2aa,0x113c},
{0xd2ab,0xd2ab,0x1143},
{0xd2ac,0xd2ac,0x103a},
{0xd2ad,0xd2ad,0x1144},
{0xd2ae,0xd2b1,0x103b},
{0xd2b2,0xd2b2,0x1148},
{0xd2b3,0xd2bd,0x103f},
{0xd2be,0xd2be,0x119f},
{0xd2bf,0xd2c1,0x104a},
{0xd2c2,0xd2c3,0x11a1},
{0xd2c4,0xd2c4,0x11a5},
{0xd2c5,0xd2c5,0x104d},
{0xd2c6,0xd2ca,0x11a6},
{0xd2cb,0xd2cb,0x11ac},
{0xd2cc,0xd2cc,0x104e},
{0xd2cd,0xd2ce,0x11ad},
{0xd2cf,0xd2d4,0x11b0},
{0xd2d5,0xd2d7,0x11b7},
{0xd2d8,0xd2d8,0x104f},
{0xd2d9,0xd2da,0x11bd},
{0xd2db,0xd2dd,0x1050},
{0xd2de,0xd2df,0x11c1},
{0xd2e0,0xd2e0,0x1053},
{0xd2e1,0xd2e1,0x11c3},
{0xd2e2,0xd2e2,0x11c6},
{0xd2e3,0xd2e3,0x1054},
{0xd2e4,0xd2e4,0x11d4},
{0xd2e5,0xd2e8,0x11d6},
{0xd2e9,0xd2ea,0x11db},
{0xd2eb,0xd2eb,0x11e0},
{0xd2ec,0xd2ef,0x1055},
{0xd2f0,0xd2f3,0x11fc},
{0xd2f4,0xd2f5,0x1201},
{0xd2f6,0xd2f6,0x1059},
{0xd2f7,0xd2f8,0x1203},
{0xd2f9,0xd2fe,0x105a},
{0xd3a1,0xd3fe,0x1060},
{0xd4a1,0xd4e5,0x10be},
{0xd4e6,0xd4e6,0x10de},
{0xd4e7,0xd4fb,0x1103},
{0xd4fc,0xd4fc,0x1028},
{0xd4fd,0xd4fe,0x1118},
{0xd5a1,0xd5a4,0x111a},
{0xd5a5,0xd5a5,0x16a8},
{0xd5a6,0xd5aa,0x111e},
{0xd5ab,0xd5ab,0x102b},
{0xd5ac,0xd5ad,0x1123},
{0xd5ae,0xd5ae,0x1060},
{0xd5af,0xd5fe,0x1125},
{0xd6a1,0xd6b7,0x1175},
{0xd6b8,0xd6b8,0x1047},
{0xd6b9,0xd6cc,0x118c},
{0xd6cd,0xd6cd,0x104c},
{0xd6ce,0xd6fe,0x11a0},
{0xd7a1,0xd7ca,0x11d1},
{0xd7cb,0xd7cb,0x15b0},
{0xd7cc,0xd7e3,0x11fb},
{0xd7e4,0xd7e4,0x1918},
{0xd7e5,0xd7fe,0x1213},
{0xd8a1,0xd8fe,0x122d},
{0xd9a1,0xd9fe,0x128b},
{0xdaa1,0xdafe,0x12e9},
{0xdba1,0xdbc4,0x1347},
{0xdbc5,0xdbc5,0x141f},
{0xdbc6,0xdbe3,0x136b},
{0xdbe4,0xdbe4,0x133a},
{0xdbe5,0xdbfe,0x1389},
{0xdca1,0xdca4,0x13a3},
{0xdca5,0xdca5,0x1d5e},
{0xdca6,0xdcfe,0x13a7},
{0xdda1,0xdda4,0x1400},
{0xdda5,0xdda5,0x13d7},
{0xdda6,0xddd4,0x1404},
{0xddd5,0xddd5,0x13f5},
{0xddd6,0xddf3,0x1433},
{0xddf4,0xddf4,0x1db7},
{0xddf5,0xddfe,0x1451},
{0xdea1,0xdefb,0x145b},
{0xdefc,0xdefc,0x15d0},
{0xdefd,0xdefd,0x14b6},
{0xdefe,0xdefe,0x14f7},
{0xdfa1,0xdfb2,0x14b7},
{0xdfb3,0xdfb3,0x1bab},
{0xdfb4,0xdfe0,0x14c9},
{0xdfe1,0xdfe1,0x14f2},
{0xdfe2,0xdfe7,0x14f6},
{0xdfe8,0xdfe8,0x156d},
{0xdfe9,0xdffe,0x14fc},
{0xe0a1,0xe0f0,0x1512},
{0xe0f1,0xe0f1,0x1771},
{0xe0f2,0xe0fe,0x1562},
{0xe1a1,0xe1ac,0x156f},
{0xe1ad,0xe1ad,0x1554},
{0xe1ae,0xe1ec,0x157b},
{0xe1ed,0xe1ed,0x14c5},
{0xe1ee,0xe1fe,0x15ba},
{0xe2a1,0xe2fe,0x15cb},
{0xe3a1,0xe3f4,0x1629},
{0xe3f5,0xe3f5,0x1b61},
{0xe3f6,0xe3fe,0x167d},
{0xe4a1,0xe4a1,0x1cca},
{0xe4a2,0xe4a8,0x1686},
{0xe4a9,0xe4a9,0x162e},
{0xe4aa,0xe4fe,0x168d},
{0xe5a1,0xe5ad,0x16e2},
{0xe5ae,0xe5ae,0x16f2},
{0xe5af,0xe5b0,0x16ef},
{0xe5b1,0xe5b2,0x1149},
{0xe5b3,0xe5b8,0x16f1},
{0xe5b9,0xe5b9,0x114b},
{0xe5ba,0xe5ba,0x16f7},
{0xe5bb,0xe5bc,0x114d},
{0xe5bd,0xe5c3,0x16f8},
{0xe5c4,0xe5c4,0x114f},
{0xe5c5,0xe5cd,0x16ff},
{0xe5ce,0xe5ce,0x1153},
{0xe5cf,0xe5cf,0x1708},
{0xe5d0,0xe5d0,0x1154},
{0xe5d1,0xe5d1,0x1709},
{0xe5d2,0xe5d2,0x1155},
{0xe5d3,0xe5d5,0x170a},
{0xe5d6,0xe5d6,0x1157},
{0xe5d7,0xe5f9,0x170d},
{0xe5fa,0xe5fb,0x115a},
{0xe5fc,0xe5fc,0x103f},
{0xe5fd,0xe5fd,0x1730},
{0xe5fe,0xe5fe,0x115c},
{0xe6a1,0xe6a1,0x115f},
{0xe6a2,0xe6a3,0x1731},
{0xe6a4,0xe6a4,0x1161},
{0xe6a5,0xe6a6,0x1733},
{0xe6a7,0xe6a7,0x1162},
{0xe6a8,0xe6ac,0x1735},
{0xe6ad,0xe6ad,0x1165},
{0xe6ae,0xe6ae,0x173a},
{0xe6af,0xe6b1,0x1167},
{0xe6b2,0xe6b2,0x173b},
{0xe6b3,0xe6b3,0x116a},
{0xe6b4,0xe6b6,0x173c},
{0xe6b7,0xe6b8,0x116b},
{0xe6b9,0xe6bb,0x173f},
{0xe6bc,0xe6bc,0x116f},
{0xe6bd,0xe6c3,0x1742},
{0xe6c4,0xe6c4,0x1040},
{0xe6c5,0xe6c5,0x1749},
{0xe6c6,0xe6c7,0x1171},
{0xe6c8,0xe6c9,0x174a},
{0xe6ca,0xe6ca,0x1041},
{0xe6cb,0xe6d1,0x174c},
{0xe6d2,0xe6d2,0x1174},
{0xe6d3,0xe6d5,0x1753},
{0xe6d6,0xe6d6,0x1175},
{0xe6d7,0xe6d8,0x1756},
{0xe6d9,0xe6d9,0x1176},
{0xe6da,0xe6db,0x1758},
{0xe6dc,0xe6dc,0x1042},
{0xe6dd,0xe6de,0x175a},
{0xe6df,0xe6df,0x1177},
{0xe6e0,0xe6e0,0x175c},
{0xe6e1,0xe6e1,0x1178},
{0xe6e2,0xe6e3,0x175d},
{0xe6e4,0xe6e4,0x117a},
{0xe6e5,0xe6e5,0x1179},
{0xe6e6,0xe6e6,0x117b},
{0xe6e7,0xe6e7,0x175f},
{0xe6e8,0xe6e8,0x117c},
{0xe6e9,0xe6e9,0x1760},
{0xe6ea,0xe6eb,0x117e},
{0xe6ec,0xe6ec,0x192f},
{0xe6ed,0xe6ee,0x1761},
{0xe6ef,0xe6ef,0x1181},
{0xe6f0,0xe6f0,0x1763},
{0xe6f1,0xe6f1,0x1182},
{0xe6f2,0xe6f2,0x1554},
{0xe6f3,0xe6f4,0x1764},
{0xe6f5,0xe6f5,0x1183},
{0xe6f6,0xe6f6,0x1043},
{0xe6f7,0xe6f7,0x1046},
{0xe6f8,0xe6f8,0x1766},
{0xe6f9,0xe6f9,0x1185},
{0xe6fa,0xe6fe,0x1767},
{0xe7a1,0xe7a1,0x1187},
{0xe7a2,0xe7a5,0x176c},
{0xe7a6,0xe7a6,0x1188},
{0xe7a7,0xe7a8,0x1770},
{0xe7a9,0xe7a9,0x1189},
{0xe7aa,0xe7aa,0x118b},
{0xe7ab,0xe7ab,0x1772},
{0xe7ac,0xe7ac,0x1047},
{0xe7ad,0xe7ad,0x118d},
{0xe7ae,0xe7af,0x1773},
{0xe7b0,0xe7b0,0x118e},
{0xe7b1,0xe7be,0x1775},
{0xe7bf,0xe7bf,0x118f},
{0xe7c0,0xe7c0,0x1783},
{0xe7c1,0xe7c1,0x1e67},
{0xe7c2,0xe7c5,0x1784},
{0xe7c6,0xe7c6,0x1191},
{0xe7c7,0xe7c7,0x1193},
{0xe7c8,0xe7ca,0x1788},
{0xe7cb,0xe7cb,0x1195},
{0xe7cc,0xe7cc,0x178b},
{0xe7cd,0xe7cd,0x1196},
{0xe7ce,0xe7ce,0x178c},
{0xe7cf,0xe7d0,0x1197},
{0xe7d1,0xe7d2,0x178d},
{0xe7d3,0xe7d3,0x119a},
{0xe7d4,0xe7de,0x178f},
{0xe7df,0xe7df,0x119c},
{0xe7e0,0xe7e3,0x179a},
{0xe7e4,0xe7e4,0x119d},
{0xe7e5,0xe7e5,0x179e},
{0xe7e6,0xe7e6,0x119e},
{0xe7e7,0xe7f6,0x179f},
{0xe7f7,0xe7f7,0x16a5},
{0xe7f8,0xe7fe,0x17af},
{0xe8a1,0xe8e6,0x17b6},
{0xe8e7,0xe8e8,0x11c7},
{0xe8e9,0xe8ef,0x17fc},
{0xe8f0,0xe8f0,0x11c9},
{0xe8f1,0xe8f1,0x1054},
{0xe8f2,0xe8f6,0x1803},
{0xe8f7,0xe8f7,0x11cb},
{0xe8f8,0xe8f8,0x1808},
{0xe8f9,0xe8f9,0x16a8},
{0xe8fa,0xe8fa,0x1809},
{0xe8fb,0xe8fb,0x11cc},
{0xe8fc,0xe8fd,0x180a},
{0xe8fe,0xe8fe,0x11cd},
{0xe9a1,0xe9a6,0x180c},
{0xe9a7,0xe9a7,0x11d0},
{0xe9a8,0xe9ab,0x1812},
{0xe9ac,0xe9ac,0x11d1},
{0xe9ad,0xe9cb,0x1816},
{0xe9cc,0xe9cc,0x11d3},
{0xe9cd,0xe9f6,0x1835},
{0xe9f7,0xe9f7,0x1f34},
{0xe9f8,0xe9fe,0x185f},
{0xeaa1,0xeac0,0x1866},
{0xeac1,0xeac1,0x17eb},
{0xeac2,0xeae4,0x1886},
{0xeae5,0xeae5,0x11e1},
{0xeae6,0xeaf3,0x18a9},
{0xeaf4,0xeaf4,0x1057},
{0xeaf5,0xeaf6,0x18b7},
{0xeaf7,0xeaf7,0x11e3},
{0xeaf8,0xeafb,0x18b9},
{0xeafc,0xeafc,0x11e5},
{0xeafd,0xeafd,0x18bd},
{0xeafe,0xeafe,0x11e6},
{0xeba1,0xeba3,0x18be},
{0xeba4,0xeba4,0x11e8},
{0xeba5,0xeba6,0x18c1},
{0xeba7,0xeba7,0x11ea},
{0xeba8,0xeba8,0x18c3},
{0xeba9,0xeba9,0x11ec},
{0xebaa,0xebaa,0x1058},
{0xebab,0xebb9,0x18c4},
{0xebba,0xebbb,0x11ee},
{0xebbc,0xebbc,0x18d3},
{0xebbd,0xebbd,0x11f0},
{0xebbe,0xebc0,0x18d4},
{0xebc1,0xebc1,0x11f1},
{0xebc2,0xebc2,0x11f3},
{0xebc3,0xebc5,0x18d7},
{0xebc6,0xebc7,0x11f4},
{0xebc8,0xebcb,0x18da},
{0xebcc,0xebcc,0x11f7},
{0xebcd,0xebce,0x18de},
{0xebcf,0xebd1,0x11f8},
{0xebd2,0xebd2,0x15b0},
{0xebd3,0xebd7,0x18e0},
{0xebd8,0xebd8,0x11fb},
{0xebd9,0xebfe,0x18e5},
{0xeca1,0xeca5,0x190b},
{0xeca6,0xeca6,0x1206},
{0xeca7,0xeca7,0x1208},
{0xeca8,0xeca9,0x1910},
{0xecaa,0xecaa,0x120a},
{0xecab,0xecae,0x1912},
{0xecaf,0xecaf,0x173e},
{0xecb0,0xecb1,0x120c},
{0xecb2,0xecb2,0x105b},
{0xecb3,0xecb4,0x1916},
{0xecb5,0xecb5,0x1211},
{0xecb6,0xecb7,0x1918},
{0xecb8,0xecb8,0x1213},
{0xecb9,0xecb9,0x191a},
{0xecba,0xecba,0x1215},
{0xecbb,0xecbf,0x191b},
{0xecc0,0xecc1,0x1218},
{0xecc2,0xecc4,0x1920},
{0xecc5,0xecc5,0x121a},
{0xecc6,0xecc6,0x121c},
{0xecc7,0xecc8,0x1923},
{0xecc9,0xecca,0x105c},
{0xeccb,0xecd4,0x1925},
{0xecd5,0xecd5,0x121e},
{0xecd6,0xecdc,0x192f},
{0xecdd,0xecde,0x1220},
{0xecdf,0xece0,0x1936},
{0xece1,0xece1,0x1222},
{0xece2,0xece3,0x1938},
{0xece4,0xece4,0x1224},
{0xece5,0xece6,0x193a},
{0xece7,0xece8,0x1225},
{0xece9,0xecf6,0x193c},
{0xecf7,0xecf8,0x1227},
{0xecf9,0xecf9,0x194a},
{0xecfa,0xecfa,0x122a},
{0xecfb,0xecfe,0x194b},
{0xeda1,0xeda3,0x122d},
{0xeda4,0xeded,0x194f},
{0xedee,0xedee,0x14e7},
{0xedef,0xedfe,0x1999},
{0xeea1,0xeeda,0x19a9},
{0xeedb,0xeedb,0x195e},
{0xeedc,0xeefe,0x19e3},
{0xefa1,0xeffe,0x1a06},
{0xf0a1,0xf0fe,0x1a64},
{0xf1a1,0xf1fe,0x1ac2},
{0xf2a1,0xf2bc,0x1b20},
{0xf2bd,0xf2bd,0x1663},
{0xf2be,0xf2f9,0x1b3c},
{0xf2fa,0xf2fa,0x168b},
{0xf2fb,0xf2fe,0x1b78},
{0xf3a1,0xf3b0,0x1b7c},
{0xf3b1,0xf3b1,0x105f},
{0xf3b2,0xf3fe,0x1b8c},
{0xf4a1,0xf4a6,0x1bd9},
{0xf4a7,0xf4a7,0x1954},
{0xf4a8,0xf4ed,0x1bdf},
{0xf4ee,0xf4ee,0x1a1c},
{0xf4ef,0xf4fe,0x1c25},
{0xf5a1,0xf5fe,0x1c35},
{0xf6a1,0xf6f3,0x1c93},
{0xf6f4,0xf6f4,0x10b7},
{0xf6f5,0xf6f5,0x1ce6},
{0xf6f6,0xf6f6,0x1be3},
{0xf6f7,0xf6fe,0x1ce7},
{0xf7a1,0xf7b7,0x1cef},
{0xf7b8,0xf7b8,0x1097},
{0xf7b9,0xf7c7,0x1d06},
{0xf7c8,0xf7c8,0x10aa},
{0xf7c9,0xf7d2,0x1d15},
{0xf7d3,0xf7d3,0x10f4},
{0xf7d4,0xf7fe,0x1d1f},
{0xf8a1,0xf8da,0x1d4a},
{0xf8db,0xf8db,0x1d94},
{0xf8dc,0xf8ef,0x1d84},
{0xf8f0,0xf8f0,0x13e0},
{0xf8f1,0xf8fe,0x1d98},
{0xf9a1,0xf9fe,0x1da6},
{0xfaa1,0xfaa1,0x1e1d},
{0xfaa2,0xfaa2,0xde6},
{0xfaa3,0xfae5,0x1e04},
{0xfae6,0xfae6,0xe3c},
{0xfae7,0xfafe,0x1e47},
{0xfba1,0xfbfe,0x1e5f},
{0xfca1,0xfca8,0x1ebd},
{0xfca9,0xfca9,0xee7},
{0xfcaa,0xfcfe,0x1ec5},
{0xfda1,0xfdfe,0x1f1a},
};

static pdf_cmap cmap_KSCpc_EUC_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "KSCpc-EUC-H",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 3, {
		{ 1, 0x00, 0x84 },
		{ 2, 0xa141, 0xfdfe },
		{ 1, 0xfe, 0xff },
	},
	509, 509, (pdf_range*)cmap_KSCpc_EUC_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniCNS-UCS2-H.h

/* This is an automatically generated file. Do not edit. */

/* UniCNS-UCS2-H */

static const pdf_range cmap_UniCNS_UCS2_H_ranges[] = {
{0x2550,0x2550,0x142},
{0x255e,0x255e,0x143},
{0x2561,0x2561,0x145},
{0x256a,0x256a,0x144},
{0x2e9d,0x2e9d,0x2dc},
{0x2ec6,0x2ec6,0x509},
{0x2ee3,0x2ee3,0x9f6},
{0x51e2,0x51e2,0x4052},
{0x54cc,0x54cc,0x43a8},
{0x5553,0x5553,0x43ae},
{0x55b9,0x55b9,0x43aa},
{0x55de,0x55de,0x3e94},
{0x577a,0x577a,0x3f5f},
{0x5902,0x5902,0x224},
{0x5acf,0x5acf,0x43b5},
{0x5ed0,0x5ed0,0x413d},
{0x60b3,0x60b3,0x416c},
{0x60de,0x60de,0x3dcc},
{0x69e9,0x69e9,0x3d91},
{0x70a6,0x70a6,0x3d53},
{0x8480,0x8480,0x3b6e},
{0x8496,0x8496,0x3b1d},
{0x8503,0x8503,0x398a},
{0x8771,0x8771,0x380b},
{0x8786,0x8786,0x3eb0},
{0x898a,0x898a,0x3823},
{0x89a9,0x89a9,0x3825},
{0x8b4c,0x8b4c,0x383b},
{0x8e80,0x8e80,0x3e57},
{0x936e,0x936e,0x39e8},
{0x93c6,0x93c6,0x39aa},
{0x975d,0x975d,0x3bef},
{0x9771,0x9771,0x3bfc},
{0x9962,0x9962,0x43ef},
{0x999b,0x999b,0x3c15},
{0x9ab6,0x9ab6,0x43f0},
{0x9f62,0x9f62,0x394f},
};

static pdf_cmap cmap_UniCNS_UCS2_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniCNS-UCS2-H",
	/* usecmap */ "UniCNS-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 2, 0x0000, 0xd7ff },
		{ 2, 0xe000, 0xffff },
	},
	37, 37, (pdf_range*)cmap_UniCNS_UCS2_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniCNS-UCS2-V.h

/* This is an automatically generated file. Do not edit. */

/* UniCNS-UCS2-V */

static const pdf_range cmap_UniCNS_UCS2_V_ranges[] = {
{0x2013,0x2013,0x78},
{0x2014,0x2014,0x7a},
{0x2025,0x2025,0x6d},
{0x3008,0x3009,0x96},
{0x300a,0x300b,0x92},
{0x300c,0x300d,0x9a},
{0x300e,0x300f,0x9e},
{0x3010,0x3011,0x8e},
{0x3014,0x3015,0x8a},
{0xfe4f,0xfe4f,0x35b1},
{0xff08,0xff09,0x82},
{0xff5b,0xff5b,0x86},
{0xff5d,0xff5d,0x87},
};

static pdf_cmap cmap_UniCNS_UCS2_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniCNS-UCS2-V",
	/* usecmap */ "UniCNS-UCS2-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	13, 13, (pdf_range*)cmap_UniCNS_UCS2_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniCNS-UTF16-H.h

/* This is an automatically generated file. Do not edit. */

/* UniCNS-UTF16-H */

static const pdf_range cmap_UniCNS_UTF16_H_ranges[] = {
{0xa0,0xa0,0x1},
{0xa9,0xa9,0x60},
{0xaf,0xaf,0xc3},
{0x2cd,0x2cd,0xc6},
{0x304,0x304,0xc3},
{0x30c,0x30c,0x1f8},
{0x2002,0x2002,0x3550},
{0x2027,0x2027,0x68},
{0x2122,0x2122,0x61},
{0x2215,0x2215,0x101},
{0x2295,0x2295,0xf3},
{0x2299,0x2299,0xf4},
{0x22ef,0x22ef,0x6e},
{0x2329,0x232a,0x94},
{0x23da,0x23db,0x499c},
{0x2550,0x2550,0x370b},
{0x255e,0x255e,0x36fb},
{0x2561,0x2561,0x36fd},
{0x256a,0x256a,0x36fc},
{0x2574,0x2574,0x35b0},
{0x2e9d,0x2e9d,0x499e},
{0x2ec6,0x2ec6,0x499f},
{0x2ee3,0x2ee3,0x49a0},
{0x2f00,0x2f00,0x253},
{0x2f01,0x2f03,0x218},
{0x2f04,0x2f04,0x254},
{0x2f05,0x2f05,0x21b},
{0x2f06,0x2f06,0x25a},
{0x2f07,0x2f07,0x21c},
{0x2f08,0x2f0b,0x25b},
{0x2f0c,0x2f0e,0x21d},
{0x2f0f,0x2f0f,0x25f},
{0x2f10,0x2f10,0x176e},
{0x2f11,0x2f11,0x260},
{0x2f12,0x2f12,0x262},
{0x2f13,0x2f13,0x220},
{0x2f14,0x2f14,0x263},
{0x2f15,0x2f15,0x176f},
{0x2f16,0x2f16,0x221},
{0x2f17,0x2f18,0x264},
{0x2f19,0x2f19,0x222},
{0x2f1a,0x2f1a,0x1770},
{0x2f1b,0x2f1b,0x223},
{0x2f1c,0x2f1c,0x266},
{0x2f1d,0x2f1d,0x279},
{0x2f1e,0x2f1e,0x1775},
{0x2f1f,0x2f20,0x27a},
{0x2f21,0x2f21,0x44e0},
{0x2f22,0x2f22,0x224},
{0x2f23,0x2f26,0x27c},
{0x2f27,0x2f27,0x225},
{0x2f28,0x2f2b,0x282},
{0x2f2c,0x2f2c,0x1776},
{0x2f2d,0x2f2d,0x286},
{0x2f2e,0x2f2e,0x226},
{0x2f2f,0x2f30,0x288},
{0x2f31,0x2f32,0x28c},
{0x2f34,0x2f35,0x228},
{0x2f36,0x2f38,0x28e},
{0x2f39,0x2f3a,0x22a},
{0x2f3b,0x2f3b,0x1777},
{0x2f3c,0x2f3f,0x2d0},
{0x2f40,0x2f40,0x2d5},
{0x2f41,0x2f41,0x22c},
{0x2f42,0x2f45,0x2d6},
{0x2f46,0x2f46,0x22d},
{0x2f47,0x2f4d,0x2da},
{0x2f4e,0x2f4e,0x178a},
{0x2f4f,0x2f52,0x2e1},
{0x2f53,0x2f53,0x178c},
{0x2f54,0x2f58,0x2e5},
{0x2f59,0x2f59,0x178d},
{0x2f5a,0x2f5d,0x2ea},
{0x2f5e,0x2f64,0x356},
{0x2f65,0x2f65,0x35e},
{0x2f66,0x2f66,0x362},
{0x2f67,0x2f68,0x22e},
{0x2f69,0x2f70,0x363},
{0x2f71,0x2f71,0x17b2},
{0x2f72,0x2f74,0x36b},
{0x2f75,0x2f78,0x3f6},
{0x2f79,0x2f79,0x1812},
{0x2f7a,0x2f7c,0x3fa},
{0x2f7d,0x2f81,0x3fe},
{0x2f82,0x2f8a,0x405},
{0x2f8b,0x2f8b,0x1813},
{0x2f8c,0x2f8c,0x1818},
{0x2f8d,0x2f90,0x40f},
{0x2f91,0x2f91,0x1819},
{0x2f92,0x2f97,0x508},
{0x2f98,0x2f98,0x18e7},
{0x2f99,0x2fa0,0x50e},
{0x2fa1,0x2fa1,0x230},
{0x2fa2,0x2fa2,0x51b},
{0x2fa3,0x2fa5,0x520},
{0x2fa6,0x2fa9,0x696},
{0x2faa,0x2faa,0x231},
{0x2fab,0x2fac,0x69f},
{0x2fad,0x2fad,0x44e3},
{0x2fae,0x2fae,0x6a2},
{0x2faf,0x2fb9,0x826},
{0x2fba,0x2fbc,0x9f5},
{0x2fbd,0x2fbd,0x1e33},
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{0x4603,0x4603,0x4a17},
{0x46a1,0x46a1,0x4a32},
{0x46ae,0x46ae,0x4ac0},
{0x46bb,0x46bb,0x4a75},
{0x46f7,0x46f7,0x4a7c},
{0x4736,0x4736,0x4a21},
{0x4744,0x4744,0x4a22},
{0x474f,0x474f,0x4a2c},
{0x48b4,0x48b4,0x3bc5},
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{0x4b10,0x4b10,0x49b9},
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{0x50bc,0x50bc,0x49d1},
{0x5151,0x5151,0x4ad4},
{0x51ae,0x51ae,0x49bc},
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{0x58d0,0x58d0,0x49d8},
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{0xed8f,0xed90,0x3f0c},
{0xed92,0xed9d,0x3f0f},
{0xed9e,0xed9e,0x3511},
{0xed9f,0xeda3,0x3f1c},
{0xeda4,0xeda4,0x3945},
{0xeda5,0xeda5,0x491b},
{0xeda7,0xedad,0x3f23},
{0xedae,0xedae,0x491d},
{0xedaf,0xedc5,0x3f2a},
{0xedc7,0xedce,0x3f42},
{0xedd0,0xedd0,0x3f4b},
{0xedd2,0xedd6,0x3f4c},
{0xedd8,0xedd9,0x3f51},
{0xeddc,0xeddc,0x3f54},
{0xedde,0xede0,0x3f55},
{0xede2,0xede6,0x3f59},
{0xede7,0xede7,0xf82},
{0xede8,0xede8,0x4922},
{0xede9,0xedec,0x3f60},
{0xedee,0xedef,0x3f65},
{0xedf0,0xedf0,0x4923},
{0xedf1,0xedf3,0x3f68},
{0xedf4,0xedf4,0x3a3e},
{0xedf5,0xedff,0x3f6c},
{0xee00,0xee00,0x4924},
{0xee01,0xee07,0x3f77},
{0xee09,0xee10,0x3f7f},
{0xee12,0xee14,0x3f88},
{0xee16,0xee1a,0x3f8b},
{0xee1c,0xee1f,0x3f90},
{0xee21,0xee21,0x3f95},
{0xee23,0xee29,0x3f96},
{0xee2b,0xee2f,0x3f9e},
{0xee32,0xee33,0x3fa4},
{0xee35,0xee3d,0x3fa7},
{0xee3e,0xee3e,0x3811},
{0xee3f,0xee47,0x3fb1},
{0xee49,0xee51,0x3fba},
{0xee52,0xee52,0x5f2},
{0xee53,0xee55,0x3fc4},
{0xee57,0xee5a,0x3fc7},
{0xee5c,0xee5c,0x3fcb},
{0xee5e,0xee5f,0x3fcd},
{0xee61,0xee63,0x3fcf},
{0xee65,0xee69,0x3fd3},
{0xee6b,0xee75,0x3fd9},
{0xee77,0xee7b,0x3fe5},
{0xee7d,0xee7d,0x3feb},
{0xee7f,0xee88,0x3fec},
{0xee89,0xee89,0x492e},
{0xee8a,0xee8d,0x3ff6},
{0xee8e,0xee8e,0x3aee},
{0xee8f,0xee90,0x3ffb},
{0xee92,0xee97,0x3ffe},
{0xee98,0xee98,0x247d},
{0xee99,0xee9b,0x4005},
{0xee9d,0xee9d,0x3ac9},
{0xee9e,0xee9f,0x4009},
{0xeea0,0xeea0,0x4930},
{0xeeab,0xeeab,0x43b8},
{0xeeb2,0xeeb3,0x4940},
{0xeeb5,0xeeb6,0x4943},
{0xf319,0xf324,0x4961},
{0xf326,0xf326,0x496e},
{0xf328,0xf343,0x4970},
{0xf345,0xf345,0x498d},
{0xf347,0xf349,0x498f},
{0xf3a3,0xf3a3,0x4536},
{0xf3a6,0xf3a9,0x4537},
{0xf3ad,0xf3ad,0x43c3},
{0xf3ae,0xf3b0,0x453c},
{0xf3b1,0xf3b1,0x439a},
{0xf3b2,0xf3e3,0x453f},
{0xf3e4,0xf3e4,0x43a2},
{0xf3e9,0xf3e9,0x43ec},
{0xf3ea,0xf3ea,0x4571},
{0xf3eb,0xf3eb,0x43eb},
{0xf3ec,0xf3ec,0x4572},
{0xf3ee,0xf3ef,0x4573},
{0xf3f3,0xf3f8,0x4576},
{0xf3fb,0xf3fb,0x457e},
{0xf3fd,0xf3fd,0x4580},
{0xf3ff,0xf401,0x4581},
{0xf403,0xf407,0x4584},
{0xf40c,0xf40c,0x458d},
{0xf40d,0xf40d,0x43bc},
{0xf40e,0xf416,0x458e},
{0xf417,0xf417,0x439c},
{0xf418,0xf418,0x4597},
{0xf419,0xf419,0x439e},
{0xf41a,0xf41a,0x4598},
{0xf41b,0xf41b,0x439f},
{0xf41c,0xf41e,0x4599},
{0xf41f,0xf41f,0x43a1},
{0xf420,0xf420,0x459c},
{0xf421,0xf421,0x43a3},
{0xf422,0xf427,0x459d},
{0xf428,0xf429,0x43a5},
{0xf42a,0xf437,0x45a3},
{0xf438,0xf438,0x43a9},
{0xf439,0xf43c,0x45b1},
{0xf43e,0xf43e,0x4309},
{0xf443,0xf443,0x430e},
{0xf445,0xf445,0x4310},
{0xf447,0xf447,0x4312},
{0xf44a,0xf44a,0x45b6},
{0xf44c,0xf44c,0x4317},
{0xf44e,0xf44f,0x4319},
{0xf453,0xf453,0x431e},
{0xf458,0xf459,0x4323},
{0xf464,0xf464,0x432f},
{0xf467,0xf468,0x4332},
{0xf46a,0xf46b,0x4335},
{0xf470,0xf471,0x433b},
{0xf473,0xf473,0x433e},
{0xf475,0xf476,0x4340},
{0xf47a,0xf47a,0x4345},
{0xf47f,0xf47f,0x434a},
{0xf482,0xf482,0x434d},
{0xf487,0xf487,0x4352},
{0xf489,0xf48a,0x4354},
{0xf492,0xf492,0x435d},
{0xf493,0xf493,0x45c0},
{0xf494,0xf494,0x435f},
{0xf496,0xf496,0x4361},
{0xf499,0xf49a,0x4364},
{0xf49c,0xf49d,0x4367},
{0xf49f,0xf4a2,0x436a},
{0xf4ab,0xf4ac,0x4376},
{0xf4ae,0xf4ae,0x4379},
{0xf4b1,0xf4b1,0x45c2},
{0xf4b5,0xf4b6,0x4380},
{0xf4c2,0xf4c2,0x43db},
{0xf4c6,0xf4c6,0x45c8},
{0xf4cb,0xf4cb,0x45cd},
{0xf4d6,0xf4d6,0x45d7},
{0xf4d8,0xf4d8,0x45d9},
{0xf4e1,0xf4e1,0x438f},
{0xf4ea,0xf4ea,0x4395},
{0xf4eb,0xf4ed,0x45e2},
{0xf4f0,0xf4f1,0x45e6},
{0xf4f4,0xf4f4,0x4398},
{0xf4f5,0xf4f5,0x43c4},
{0xf4f6,0xf4f7,0x45e9},
{0xf4f9,0xf4fa,0x45ec},
{0xf4fb,0xf4fb,0x43a7},
{0xf4fd,0xf4fd,0x45ef},
{0xf502,0xf502,0x43ac},
{0xf504,0xf504,0x45f5},
{0xf506,0xf506,0x45f7},
{0xf512,0xf512,0x4603},
{0xf517,0xf517,0x4608},
{0xf51e,0xf51e,0x460f},
{0xf527,0xf529,0x4618},
{0xf52b,0xf532,0x461c},
{0xf535,0xf537,0x4626},
{0xf538,0xf539,0x44df},
{0xf53c,0xf53c,0x44e3},
{0xf53e,0xf54d,0x44e5},
{0xf54f,0xf552,0x44f6},
{0xf554,0xf554,0x44fb},
{0xf557,0xf558,0x44fd},
{0xf55b,0xf55d,0x4501},
{0xf55f,0xf564,0x4505},
{0xf566,0xf56a,0x450c},
{0xf56c,0xf571,0x4512},
{0xf573,0xf575,0x4519},
{0xf579,0xf57b,0x49a3},
{0xf57d,0xf57d,0x49a7},
{0xf580,0xf583,0x49aa},
{0xf585,0xf585,0x49af},
{0xf58b,0xf58f,0x49b5},
{0xf593,0xf594,0x49bd},
{0xf596,0xf597,0x49c0},
{0xf59b,0xf59c,0x49c4},
{0xf5a0,0xf5a0,0x49c9},
{0xf5a3,0xf5a4,0x49cc},
{0xf5ab,0xf5ab,0x49d4},
{0xf5b0,0xf5b0,0x49d9},
{0xf5b4,0xf5b4,0x49dd},
{0xf5b6,0xf5b6,0x49df},
{0xf5b9,0xf5b9,0x49e2},
{0xf5bd,0xf5bd,0x49e5},
{0xf5bf,0xf5c0,0x49e7},
{0xf5c4,0xf5c5,0x49ec},
{0xf5cc,0xf5cc,0x49f4},
{0xf5ce,0xf5ce,0x49f6},
{0xf5d0,0xf5d0,0x49f8},
{0xf5d5,0xf5d9,0x49fd},
{0xf5e0,0xf5e0,0x4a05},
{0xf5e4,0xf5e4,0x4a08},
{0xf5e6,0xf5e8,0x4a0a},
{0xf5ea,0xf5ed,0x4a0e},
{0xf5ef,0xf5ef,0x4a13},
{0xf634,0xf635,0x4629},
{0xf636,0xf636,0x43ba},
{0xf637,0xf63b,0x462b},
{0xf63c,0xf63c,0x43bb},
{0xf63d,0xf63d,0x43a0},
{0xf63e,0xf63e,0x43bd},
{0xf63f,0xf641,0x4630},
{0xf642,0xf642,0x43be},
{0xf643,0xf649,0x4633},
{0xf64a,0xf64a,0x43bf},
{0xf64b,0xf64d,0x463a},
{0xf64e,0xf64e,0x43c0},
{0xf64f,0xf64f,0x463d},
{0xf650,0xf650,0x43c1},
{0xf651,0xf656,0x463e},
{0xf657,0xf657,0x43c2},
{0xf658,0xf659,0x4644},
{0xf65a,0xf65a,0x43b9},
{0xf65b,0xf65b,0x43ad},
{0xf65c,0xf667,0x4646},
{0xf668,0xf668,0x43c7},
{0xf669,0xf674,0x4652},
{0xf675,0xf675,0x43c8},
{0xf676,0xf693,0x465e},
{0xf695,0xf69d,0x467d},
{0xf69f,0xf6ab,0x4687},
{0xf6ac,0xf6ac,0x43f9},
{0xf6ae,0xf6af,0x4695},
{0xf6b1,0xf6ce,0x1fa},
{0xf6cf,0xf6de,0x219},
{0xf6e0,0xf6e2,0x22a},
{0xf6e4,0xf6e4,0x22e},
{0xf6e6,0xf6e6,0x230},
{0xf6e8,0xf6ed,0x35b3},
{0xf6f0,0xf7e4,0x35ba},
{0xf7e7,0xf7e7,0x36b1},
{0xf7e9,0xf7e9,0x36b3},
{0xf7ec,0xf7ec,0x36b6},
{0xf817,0xf81d,0x36e1},
{0xf81e,0xf820,0x44c6},
{0xf821,0xf829,0x451c},
{0xf82a,0xf82a,0x499e},
{0xf82b,0xf832,0x4525},
{0xf833,0xf833,0x499f},
{0xf834,0xf83a,0x452d},
{0xf83b,0xf83b,0x49a0},
{0xf83f,0xf848,0x4992},
{0xf907,0xf907,0x4516},
{0xfa12,0xfa12,0x41bc},
{0xfa26,0xfa26,0x3881},
{0xfa48,0xfa48,0x4265},
{0xfa5b,0xfa5b,0x3790},
{0xfe10,0xfe12,0x3713},
{0xfe13,0xfe13,0x3718},
{0xfe14,0xfe14,0x3717},
{0xfe15,0xfe15,0x371a},
{0xfe16,0xfe16,0x3719},
{0xfe19,0xfe19,0x354e},
{0xfe51,0xfe51,0x71},
{0xfe68,0xfe68,0x102},
{0xff5e,0xff5e,0xe4},
{0xffe0,0xffe1,0x106},
{0xffe3,0xffe3,0xc4},
{0xffe5,0xffe5,0x104},
{0xffed,0xffed,0x3710},
};

static const pdf_xrange cmap_UniCNS_UTF16_H_xranges[] = {
{0xd840dc21,0xd840dc21,0x3df5},
{0xd840dc3e,0xd840dc3e,0x3a51},
{0xd840dc46,0xd840dc46,0x3a52},
{0xd840dc4e,0xd840dc4e,0x3b59},
{0xd840dc68,0xd840dc68,0x378a},
{0xd840dc86,0xd840dc86,0x44e4},
{0xd840dc87,0xd840dc87,0x4518},
{0xd840dc8a,0xd840dc8a,0x36b2},
{0xd840dc94,0xd840dc94,0x47dc},
{0xd840dcca,0xd840dcca,0x44d7},
{0xd840dccb,0xd840dccb,0x44d4},
{0xd840dccc,0xd840dccc,0x36b0},
{0xd840dccd,0xd840dccd,0x44d1},
{0xd840dcd1,0xd840dcd1,0x44d0},
{0xd840dcee,0xd840dcee,0x493d},
{0xd840dd0c,0xd840dd0c,0x44ce},
{0xd840dd0e,0xd840dd0e,0x44dc},
{0xd840dd18,0xd840dd18,0x4189},
{0xd840dda4,0xd840dda4,0x4a67},
{0xd840dda9,0xd840dda9,0x4353},
{0xd840ddab,0xd840ddab,0x39b8},
{0xd840ddc1,0xd840ddc1,0x414a},
{0xd840ddd4,0xd840ddd4,0x3b31},
{0xd840ddf2,0xd840ddf2,0x3f64},
{0xd840de04,0xd840de04,0x4110},
{0xd840de0c,0xd840de0c,0x39c3},
{0xd840de14,0xd840de14,0x46db},
{0xd840de39,0xd840de39,0x4a6b},
{0xd840de5b,0xd840de5b,0x3b39},
{0xd840de74,0xd840de74,0x38b9},
{0xd840de75,0xd840de75,0x39c1},
{0xd840de99,0xd840de99,0x3b2a},
{0xd840de9e,0xd840de9e,0x415f},
{0xd840dea0,0xd840dea0,0x401f},
{0xd840deb7,0xd840deb7,0x47dd},
{0xd840debf,0xd840debf,0x3c62},
{0xd840dec0,0xd840dec0,0x39bf},
{0xd840dee5,0xd840dee5,0x403f},
{0xd840df0a,0xd840df0a,0x39bb},
{0xd840df25,0xd840df25,0x4694},
{0xd840df41,0xd840df41,0x4311},
{0xd840df45,0xd840df45,0x39ff},
{0xd840df46,0xd840df46,0x3da0},
{0xd840df47,0xd840df47,0x402e},
{0xd840df7e,0xd840df7e,0x402b},
{0xd840df7f,0xd840df7f,0x46bb},
{0xd840df80,0xd840df80,0x402d},
{0xd840dfa0,0xd840dfa0,0x47de},
{0xd840dfa7,0xd840dfa7,0x3cb2},
{0xd840dfb5,0xd840dfb5,0x4958},
{0xd840dfc9,0xd840dfc9,0x41ea},
{0xd840dfcb,0xd840dfcb,0x39b9},
{0xd840dff5,0xd840dff5,0x3cfd},
{0xd840dffc,0xd840dffc,0x491f},
{0xd841dc13,0xd841dc13,0x3a1f},
{0xd841dc14,0xd841dc14,0x39bc},
{0xd841dc1f,0xd841dc1f,0x4030},
{0xd841dc65,0xd841dc65,0x39b2},
{0xd841dc87,0xd841dc87,0x4039},
{0xd841dc8e,0xd841dc8e,0x3ee5},
{0xd841dc91,0xd841dc91,0x39e0},
{0xd841dc92,0xd841dc92,0x39df},
{0xd841dca3,0xd841dca3,0x39de},
{0xd841dcd7,0xd841dcd7,0x47e0},
{0xd841dcfc,0xd841dcfc,0x4359},
{0xd841dcfe,0xd841dcfe,0x3cbc},
{0xd841dd47,0xd841dd47,0x400b},
{0xd841dd8e,0xd841dd8e,0x4041},
{0xd841dda5,0xd841dda5,0x4114},
{0xd841ddb3,0xd841ddb3,0x4046},
{0xd841ddc3,0xd841ddc3,0x495b},
{0xd841ddca,0xd841ddca,0x3dac},
{0xd841ddd0,0xd841ddd0,0x458b},
{0xd841ddd5,0xd841ddd5,0x47e2},
{0xd841dddf,0xd841dddf,0x400d},
{0xd841dde0,0xd841dde0,0x39dc},
{0xd841ddeb,0xd841ddeb,0x3ad0},
{0xd841de11,0xd841de11,0x3dae},
{0xd841de15,0xd841de15,0x47e3},
{0xd841de19,0xd841de19,0x46de},
{0xd841de1a,0xd841de1a,0x3cc9},
{0xd841de30,0xd841de30,0x38eb},
{0xd841de56,0xd841de56,0x4179},
{0xd841de76,0xd841de76,0x47e4},
{0xd841df0e,0xd841df0e,0x39e3},
{0xd841df31,0xd841df31,0x4350},
{0xd841df79,0xd841df79,0x3dbd},
{0xd842dc2c,0xd842dc2c,0x3b60},
{0xd842dc73,0xd842dc73,0x39e6},
{0xd842dcd5,0xd842dcd5,0x46dd},
{0xd842dd16,0xd842dd16,0x3b57},
{0xd842dd23,0xd842dd23,0x41f9},
{0xd842dd54,0xd842dd54,0x406b},
{0xd842dd79,0xd842dd79,0x4907},
{0xd842dde7,0xd842dde7,0x4575},
{0xd842de11,0xd842de11,0x3def},
{0xd842de50,0xd842de50,0x3869},
{0xd842de6f,0xd842de6f,0x4a4e},
{0xd842de8a,0xd842de8a,0x4a9c},
{0xd842deb4,0xd842deb4,0x3ce6},
{0xd842dec2,0xd842dec2,0x47e8},
{0xd842decd,0xd842decd,0x47e9},
{0xd842df0d,0xd842df0d,0x46a1},
{0xd842df8f,0xd842df8f,0x4092},
{0xd842df9f,0xd842df9f,0x4a71},
{0xd842dfa8,0xd842dfa8,0x39a8},
{0xd842dfa9,0xd842dfa9,0x45d3},
{0xd842dfbf,0xd842dfbf,0x47ea},
{0xd842dfc6,0xd842dfc6,0x3a01},
{0xd842dfcb,0xd842dfcb,0x47ec},
{0xd842dfe2,0xd842dfe2,0x406f},
{0xd842dfeb,0xd842dfeb,0x3cca},
{0xd842dffb,0xd842dffb,0x47ee},
{0xd842dfff,0xd842dfff,0x403d},
{0xd843dc0b,0xd843dc0b,0x45b8},
{0xd843dc0d,0xd843dc0d,0x3b32},
{0xd843dc20,0xd843dc20,0x39ec},
{0xd843dc34,0xd843dc34,0x438b},
{0xd843dc3a,0xd843dc3a,0x428e},
{0xd843dc3b,0xd843dc3b,0x47ef},
{0xd843dc41,0xd843dc41,0x3e8c},
{0xd843dc42,0xd843dc42,0x430b},
{0xd843dc43,0xd843dc43,0x434c},
{0xd843dc53,0xd843dc53,0x47f0},
{0xd843dc65,0xd843dc65,0x47f1},
{0xd843dc77,0xd843dc77,0x4097},
{0xd843dc78,0xd843dc78,0x3dbc},
{0xd843dc7c,0xd843dc7c,0x47f2},
{0xd843dc8d,0xd843dc8d,0x47f3},
{0xd843dc96,0xd843dc96,0x3e8d},
{0xd843dc9c,0xd843dc9c,0x48c5},
{0xd843dcb5,0xd843dcb5,0x47f4},
{0xd843dcb8,0xd843dcb8,0x3ccb},
{0xd843dccf,0xd843dccf,0x4734},
{0xd843dcd3,0xd843dcd3,0x413a},
{0xd843dcd4,0xd843dcd4,0x3f58},
{0xd843dcd5,0xd843dcd5,0x4321},
{0xd843dcd6,0xd843dcd6,0x45f6},
{0xd843dcdd,0xd843dcdd,0x47f5},
{0xd843dced,0xd843dced,0x47f6},
{0xd843dcff,0xd843dcff,0x3cc7},
{0xd843dd15,0xd843dd15,0x430c},
{0xd843dd28,0xd843dd28,0x3f07},
{0xd843dd31,0xd843dd31,0x3891},
{0xd843dd32,0xd843dd32,0x4218},
{0xd843dd46,0xd843dd46,0x432c},
{0xd843dd47,0xd843dd47,0x45cf},
{0xd843dd48,0xd843dd48,0x45d4},
{0xd843dd49,0xd843dd49,0x48e2},
{0xd843dd4c,0xd843dd4c,0x3b28},
{0xd843dd4d,0xd843dd4d,0x40a7},
{0xd843dd4e,0xd843dd4e,0x40ed},
{0xd843dd6f,0xd843dd6f,0x47f7},
{0xd843dd71,0xd843dd71,0x3f08},
{0xd843dd74,0xd843dd74,0x409f},
{0xd843dd7c,0xd843dd7c,0x431f},
{0xd843dd7e,0xd843dd7f,0x45dc},
{0xd843dd96,0xd843dd96,0x45bf},
{0xd843dd9c,0xd843dd9c,0x4366},
{0xd843dda7,0xd843dda7,0x3ea5},
{0xd843ddb2,0xd843ddb2,0x47f8},
{0xd843ddc8,0xd843ddc8,0x47f9},
{0xd843de04,0xd843de04,0x47fa},
{0xd843de09,0xd843de09,0x4370},
{0xd843de0a,0xd843de0a,0x48fa},
{0xd843de0d,0xd843de0d,0x39a9},
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{0xd868dd07,0xd868dd07,0x49b6},
{0xd868dd23,0xd868dd23,0x3923},
{0xd868dd33,0xd868dd33,0x457f},
{0xd868dd34,0xd868dd34,0x3927},
{0xd868dd50,0xd868dd50,0x40df},
{0xd868dd92,0xd868dd92,0x3920},
{0xd868dd93,0xd868dd93,0x392a},
{0xd868ddab,0xd868ddab,0x3921},
{0xd868ddb4,0xd868ddb4,0x3c47},
{0xd868ddb5,0xd868ddb5,0x4a79},
{0xd868dddf,0xd868dddf,0x3924},
{0xd868ddf5,0xd868ddf5,0x3c3f},
{0xd868de20,0xd868de20,0x392b},
{0xd868de33,0xd868de33,0x392d},
{0xd868de93,0xd868de93,0x48c0},
{0xd868de9f,0xd868de9f,0x3868},
{0xd868deb2,0xd868deb2,0x3f94},
{0xd868deb4,0xd868deb4,0x3930},
{0xd868deb6,0xd868deb6,0x46e1},
{0xd868deba,0xd868deba,0x49c0},
{0xd868debd,0xd868debd,0x4613},
{0xd868dedf,0xd868dedf,0x3e28},
{0xd868deff,0xd868deff,0x48c2},
{0xd868df51,0xd868df51,0x4a2b},
{0xd868dfa9,0xd868dfa9,0x4534},
{0xd868dfed,0xd868dfed,0x393c},
{0xd869dc34,0xd869dc34,0x3ef1},
{0xd869dc5b,0xd869dc5b,0x46bf},
{0xd869ddc6,0xd869ddc6,0x3aec},
{0xd869ddcb,0xd869ddcb,0x48c3},
{0xd869de01,0xd869de01,0x436f},
{0xd869de32,0xd869de32,0x4391},
{0xd869de4a,0xd869de4a,0x3f7e},
{0xd869de5b,0xd869de5b,0x4388},
{0xd869dea9,0xd869dea9,0x48f3},
{0xd86bddff,0xd86bddff,0x4ad0},
{0xd86bde67,0xd86bde67,0x3fa4},
{0xd86ddc2c,0xd86ddc2c,0x43ea},
{0xd86ddc73,0xd86ddc73,0x3f48},
{0xd86edd77,0xd86edd77,0x4346},
{0xd86edeb3,0xd86edeb3,0x4322},
{0xd86fdcd7,0xd86fdcd7,0x433d},
{0xd871ddf8,0xd871ddf8,0x4372},
{0xd872dda0,0xd872dda0,0x4383},
{0xd877df3c,0xd877df3c,0x3faf},
{0xd87edc06,0xd87edc06,0x3de3},
{0xd87edc25,0xd87edc25,0x3d58},
{0xd87edc28,0xd87edc28,0x43a4},
{0xd87edc29,0xd87edc29,0x4066},
{0xd87edc32,0xd87edc32,0x407e},
{0xd87edc3b,0xd87edc3b,0x47eb},
{0xd87edc40,0xd87edc40,0x4927},
{0xd87edc78,0xd87edc78,0x44e2},
{0xd87edc94,0xd87edc94,0x414b},
{0xd87edca6,0xd87edca6,0x4175},
{0xd87edccd,0xd87edccd,0x3de2},
{0xd87edcdb,0xd87edcdb,0x41c9},
{0xd87edd08,0xd87edd08,0x422f},
{0xd87edd22,0xd87edd22,0x4008},
{0xd87edd2f,0xd87edd2f,0x42a0},
{0xd87edd8f,0xd87edd8f,0x37b7},
{0xd87edd94,0xd87edd94,0x37be},
{0xd87eddb2,0xd87eddb2,0x3803},
{0xd87eddbc,0xd87eddbc,0x3b89},
{0xd87eddd4,0xd87eddd4,0x3848},
{0xd87eddd7,0xd87eddd7,0x3855},
{0xd87ede1b,0xd87ede1b,0x3946},
};

static pdf_cmap cmap_UniCNS_UTF16_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniCNS-UTF16-H",
	/* usecmap */ "UniCNS-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 3, {
		{ 2, 0x0000, 0xd7ff },
		{ 4, 0xd800dc00, 0xdbffdfff },
		{ 2, 0xe000, 0xffff },
	},
	1687, 1687, (pdf_range*)cmap_UniCNS_UTF16_H_ranges,
	1728, 1728, (pdf_xrange*)cmap_UniCNS_UTF16_H_xranges,
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniCNS-UTF16-V.h

/* This is an automatically generated file. Do not edit. */

/* UniCNS-UTF16-V */

static const pdf_range cmap_UniCNS_UTF16_V_ranges[] = {
{0x2013,0x2013,0x78},
{0x2014,0x2014,0x7a},
{0x2025,0x2025,0x6d},
{0x3008,0x3009,0x96},
{0x300a,0x300b,0x92},
{0x300c,0x300d,0x9a},
{0x300e,0x300f,0x9e},
{0x3010,0x3011,0x8e},
{0x3014,0x3015,0x8a},
{0xfe4f,0xfe4f,0x35b1},
{0xff08,0xff09,0x82},
{0xff5b,0xff5b,0x86},
{0xff5d,0xff5d,0x87},
};

static pdf_cmap cmap_UniCNS_UTF16_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniCNS-UTF16-V",
	/* usecmap */ "UniCNS-UTF16-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	13, 13, (pdf_range*)cmap_UniCNS_UTF16_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniCNS-X.h

/* This is an automatically generated file. Do not edit. */

/* UniCNS-X */

static const pdf_range cmap_UniCNS_X_ranges[] = {
{0x20,0x7e,0x1},
{0xa2,0xa3,0x106},
{0xa5,0xa5,0x104},
{0xa7,0xa7,0xb2},
{0xa8,0xa8,0x35b3},
{0xac,0xac,0x36e1},
{0xb0,0xb0,0x118},
{0xb1,0xb1,0xd4},
{0xb7,0xb7,0x73},
{0xc0,0xc0,0x4964},
{0xc1,0xc1,0x4962},
{0xc8,0xc8,0x4968},
{0xc9,0xc9,0x4966},
{0xca,0xca,0x4971},
{0xd2,0xd2,0x496c},
{0xd3,0xd3,0x496a},
{0xd7,0xd7,0xd2},
{0xe0,0xe0,0x4975},
{0xe1,0xe1,0x4973},
{0xe8,0xe8,0x497a},
{0xe9,0xe9,0x4978},
{0xea,0xea,0x4990},
{0xec,0xec,0x497e},
{0xed,0xed,0x497c},
{0xf2,0xf2,0x4982},
{0xf3,0xf3,0x4980},
{0xf7,0xf7,0xd3},
{0xf8,0xf8,0x4998},
{0xf9,0xf9,0x4986},
{0xfa,0xfa,0x4984},
{0xfc,0xfc,0x498b},
{0x100,0x100,0x4961},
{0x101,0x101,0x4972},
{0x112,0x112,0x4965},
{0x113,0x113,0x4977},
{0x11a,0x11a,0x4967},
{0x11b,0x11b,0x4979},
{0x12b,0x12b,0x497b},
{0x14b,0x14b,0x4999},
{0x14c,0x14c,0x4969},
{0x14d,0x14d,0x497f},
{0x153,0x153,0x4997},
{0x16b,0x16b,0x4983},
{0x1cd,0x1cd,0x4963},
{0x1ce,0x1ce,0x4974},
{0x1d0,0x1d0,0x497d},
{0x1d1,0x1d1,0x496b},
{0x1d2,0x1d2,0x4981},
{0x1d4,0x1d4,0x4985},
{0x1d6,0x1d6,0x4987},
{0x1d8,0x1d8,0x4988},
{0x1da,0x1da,0x4989},
{0x1dc,0x1dc,0x498a},
{0x250,0x250,0x4993},
{0x251,0x251,0x4976},
{0x254,0x254,0x4995},
{0x25b,0x25b,0x4994},
{0x261,0x261,0x4991},
{0x26a,0x26a,0x499b},
{0x275,0x275,0x4996},
{0x283,0x283,0x4992},
{0x28a,0x28a,0x499a},
{0x2c6,0x2c6,0x35b4},
{0x2c7,0x2c7,0x1f8},
{0x2ca,0x2ca,0x1f7},
{0x2cb,0x2cb,0x1f9},
{0x2d9,0x2d9,0x1f6},
{0x308,0x308,0x35b3},
{0x391,0x3a1,0x1a1},
{0x3a3,0x3a9,0x1b2},
{0x3b1,0x3c1,0x1b9},
{0x3c3,0x3c9,0x1ca},
{0x401,0x401,0x3670},
{0x410,0x415,0x366a},
{0x416,0x435,0x3671},
{0x436,0x44f,0x3692},
{0x451,0x451,0x3691},
{0x1ebe,0x1ebe,0x496e},
{0x1ebf,0x1ebf,0x498d},
{0x1ec0,0x1ec0,0x4970},
{0x1ec1,0x1ec1,0x498f},
{0x2013,0x2013,0x79},
{0x2014,0x2014,0x7b},
{0x2018,0x2019,0xa6},
{0x201c,0x201d,0xa8},
{0x2022,0x2022,0x68},
{0x2025,0x2025,0x6f},
{0x2026,0x2026,0x6e},
{0x2032,0x2032,0xad},
{0x2035,0x2035,0xac},
{0x203b,0x203b,0xb1},
{0x203e,0x203e,0xc3},
{0x20ac,0x20ac,0x44c1},
{0x2103,0x2103,0x10a},
{0x2105,0x2105,0xc2},
{0x2109,0x2109,0x10b},
{0x2116,0x2116,0x36e6},
{0x2121,0x2121,0x36e7},
{0x2160,0x2169,0x157},
{0x2170,0x2179,0x20e},
{0x2190,0x2190,0xf8},
{0x2191,0x2191,0xf5},
{0x2192,0x2192,0xf7},
{0x2193,0x2193,0xf6},
{0x2196,0x2197,0xf9},
{0x2198,0x2198,0xfc},
{0x2199,0x2199,0xfb},
{0x21b8,0x21b9,0x36ad},
{0x21e7,0x21e7,0x36ac},
{0x221a,0x221a,0xd5},
{0x221e,0x221e,0xdc},
{0x221f,0x221f,0xe9},
{0x2220,0x2220,0xe8},
{0x2223,0x2223,0xfe},
{0x2225,0x2225,0xfd},
{0x2229,0x222a,0xe5},
{0x222b,0x222b,0xed},
{0x222e,0x222e,0xee},
{0x2234,0x2234,0xf0},
{0x2235,0x2235,0xef},
{0x223c,0x223c,0xe4},
{0x2252,0x2252,0xdd},
{0x2260,0x2260,0xdb},
{0x2261,0x2261,0xde},
{0x2266,0x2267,0xd9},
{0x22a5,0x22a5,0xe7},
{0x22bf,0x22bf,0xea},
{0x2400,0x241f,0x232},
{0x2421,0x2421,0x252},
{0x2460,0x2469,0x1fa},
{0x2474,0x247d,0x204},
{0x2500,0x2500,0x137},
{0x2502,0x2502,0x138},
{0x250c,0x250c,0x13a},
{0x2510,0x2510,0x13b},
{0x2514,0x2514,0x13c},
{0x2518,0x2518,0x13d},
{0x251c,0x251c,0x135},
{0x2524,0x2524,0x134},
{0x252c,0x252c,0x133},
{0x2534,0x2534,0x132},
{0x253c,0x253c,0x131},
{0x2551,0x2551,0x370a},
{0x2552,0x2552,0x36f8},
{0x2553,0x2553,0x3701},
{0x2554,0x2554,0x36ef},
{0x2555,0x2555,0x36fa},
{0x2556,0x2556,0x3703},
{0x2557,0x2557,0x36f1},
{0x2558,0x2558,0x36fe},
{0x2559,0x2559,0x3707},
{0x255a,0x255a,0x36f5},
{0x255b,0x255b,0x3700},
{0x255c,0x255c,0x3709},
{0x255d,0x255d,0x36f7},
{0x255f,0x255f,0x3704},
{0x2560,0x2560,0x36f2},
{0x2562,0x2562,0x3706},
{0x2563,0x2563,0x36f4},
{0x2564,0x2564,0x36f9},
{0x2565,0x2565,0x3702},
{0x2566,0x2566,0x36f0},
{0x2567,0x2567,0x36ff},
{0x2568,0x2568,0x3708},
{0x2569,0x2569,0x36f6},
{0x256b,0x256b,0x3705},
{0x256c,0x256c,0x36f3},
{0x256d,0x256e,0x13e},
{0x256f,0x256f,0x141},
{0x2570,0x2570,0x140},
{0x2571,0x2573,0x14a},
{0x2581,0x2588,0x122},
{0x2589,0x2589,0x130},
{0x258a,0x258a,0x12f},
{0x258b,0x258b,0x12e},
{0x258c,0x258c,0x12d},
{0x258d,0x258d,0x12c},
{0x258e,0x258e,0x12b},
{0x258f,0x258f,0x12a},
{0x2593,0x2593,0x3710},
{0x2594,0x2594,0x136},
{0x2595,0x2595,0x139},
{0x25a0,0x25a0,0xbe},
{0x25a1,0x25a1,0xbd},
{0x25b2,0x25b2,0xb7},
{0x25b3,0x25b3,0xb6},
{0x25bc,0x25bc,0xc0},
{0x25bd,0x25bd,0xbf},
{0x25c6,0x25c6,0xbc},
{0x25c7,0x25c7,0xbb},
{0x25cb,0x25cb,0xb4},
{0x25ce,0x25ce,0xb8},
{0x25cf,0x25cf,0xb5},
{0x25e2,0x25e3,0x146},
{0x25e4,0x25e4,0x149},
{0x25e5,0x25e5,0x148},
{0x2605,0x2605,0xba},
{0x2606,0x2606,0xb9},
{0x2609,0x2609,0xf4},
{0x2640,0x2640,0xf1},
{0x2641,0x2641,0xf3},
{0x2642,0x2642,0xf2},
{0x273d,0x273d,0x35c0},
{0x2e80,0x2e80,0x44c8},
{0x2e84,0x2e84,0x451c},
{0x2e86,0x2e88,0x451d},
{0x2e8a,0x2e8a,0x4520},
{0x2e8c,0x2e8d,0x4521},
{0x2e95,0x2e95,0x4523},
{0x2e9c,0x2e9c,0x4524},
{0x2ea5,0x2ea5,0x4525},
{0x2ea7,0x2ea7,0x4526},
{0x2eaa,0x2eaa,0x4527},
{0x2eac,0x2eac,0x4528},
{0x2eae,0x2eae,0x4529},
{0x2eb6,0x2eb6,0x452a},
{0x2ebc,0x2ebc,0x452b},
{0x2ebe,0x2ebe,0x452c},
{0x2eca,0x2eca,0x452d},
{0x2ecc,0x2ecd,0x452e},
{0x2ecf,0x2ecf,0x4530},
{0x2ed6,0x2ed7,0x4531},
{0x2ede,0x2ede,0x4533},
{0x2f33,0x2f33,0x227},
{0x3000,0x3000,0x63},
{0x3001,0x3002,0x65},
{0x3003,0x3003,0xb3},
{0x3005,0x3007,0x35ba},
{0x3008,0x3009,0x94},
{0x300a,0x300b,0x90},
{0x300c,0x300d,0x98},
{0x300e,0x300f,0x9c},
{0x3010,0x3011,0x8c},
{0x3012,0x3012,0x105},
{0x3014,0x3015,0x88},
{0x301d,0x301e,0xaa},
{0x3021,0x3029,0x161},
{0x3041,0x3093,0x35c1},
{0x309b,0x309c,0x44c6},
{0x309d,0x309e,0x35b7},
{0x30a1,0x30f6,0x3614},
{0x30fc,0x30fc,0x35bd},
{0x30fd,0x30fe,0x35b5},
{0x3105,0x3129,0x1d1},
{0x3231,0x3231,0x36e5},
{0x32a3,0x32a3,0xc1},
{0x338e,0x338f,0x115},
{0x339c,0x339e,0x110},
{0x33a1,0x33a1,0x114},
{0x33c4,0x33c4,0x117},
{0x33ce,0x33ce,0x113},
{0x33d1,0x33d1,0xec},
{0x33d2,0x33d2,0xeb},
{0x33d5,0x33d5,0x10f},
{0x3435,0x3435,0x39bd},
{0x3440,0x3440,0x3c67},
{0x344c,0x344c,0x4593},
{0x3464,0x3464,0x3a85},
{0x3473,0x3473,0x3dc5},
{0x347a,0x347a,0x4033},
{0x347d,0x347d,0x4597},
{0x347e,0x347e,0x46a3},
{0x3493,0x3493,0x439e},
{0x3496,0x3496,0x37dc},
{0x34a5,0x34a5,0x4598},
{0x34af,0x34af,0x3c7f},
{0x34bc,0x34bc,0x4380},
{0x34c1,0x34c1,0x44fb},
{0x34c8,0x34c8,0x3d00},
{0x34df,0x34df,0x3ea4},
{0x34e4,0x34e4,0x3e54},
{0x34fb,0x34fb,0x3dca},
{0x3506,0x3506,0x4336},
{0x353e,0x353e,0x44e7},
{0x3551,0x3551,0x45a1},
{0x3553,0x3553,0x43a5},
{0x3561,0x3561,0x40d8},
{0x356d,0x356d,0x45a4},
{0x3570,0x3570,0x3b2f},
{0x3572,0x3572,0x45a5},
{0x3577,0x3577,0x3ecb},
{0x3578,0x3578,0x4379},
{0x3584,0x3584,0x39fb},
{0x3597,0x3597,0x3b2d},
{0x3598,0x3598,0x45b0},
{0x35a1,0x35a1,0x40e2},
{0x35a5,0x35a5,0x45b1},
{0x35ad,0x35ad,0x3efc},
{0x35bf,0x35bf,0x45b2},
{0x35c1,0x35c1,0x4580},
{0x35c5,0x35c5,0x45b4},
{0x35c7,0x35c7,0x459f},
{0x35ca,0x35ca,0x3e43},
{0x35ce,0x35ce,0x3e81},
{0x35d2,0x35d2,0x3fc9},
{0x35d6,0x35d6,0x3fb5},
{0x35db,0x35db,0x470d},
{0x35dd,0x35dd,0x43ac},
{0x35f1,0x35f1,0x4696},
{0x35f2,0x35f2,0x4627},
{0x35f3,0x35f3,0x3f6c},
{0x35fb,0x35fb,0x45c8},
{0x35fe,0x35fe,0x3f6a},
{0x3609,0x3609,0x45f5},
{0x3618,0x3618,0x4871},
{0x361a,0x361a,0x461a},
{0x3623,0x3623,0x40c6},
{0x362d,0x362d,0x3e86},
{0x3635,0x3635,0x492e},
{0x3639,0x3639,0x4165},
{0x363e,0x363e,0x3a08},
{0x3647,0x3647,0x4806},
{0x3648,0x3648,0x3806},
{0x3649,0x3649,0x4013},
{0x364e,0x364e,0x4698},
{0x365f,0x365f,0x3df3},
{0x367a,0x367a,0x3ee3},
{0x3681,0x3681,0x45a6},
{0x369a,0x369a,0x3c71},
{0x36a5,0x36a5,0x4902},
{0x36aa,0x36aa,0x3b30},
{0x36ac,0x36ac,0x4900},
{0x36b0,0x36b0,0x3cdf},
{0x36b1,0x36b1,0x40cd},
{0x36b5,0x36b5,0x3bc2},
{0x36b9,0x36b9,0x4887},
{0x36bc,0x36bc,0x3cff},
{0x36c1,0x36c1,0x37c5},
{0x36c3,0x36c3,0x40e5},
{0x36c4,0x36c4,0x3905},
{0x36c5,0x36c5,0x4296},
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{0x4e01,0x4e01,0x255},
{0x4e03,0x4e03,0x256},
{0x4e04,0x4e04,0x48fe},
{0x4e07,0x4e07,0x1771},
{0x4e08,0x4e08,0x269},
{0x4e09,0x4e09,0x267},
{0x4e0a,0x4e0a,0x26a},
{0x4e0b,0x4e0b,0x268},
{0x4e0c,0x4e0c,0x1772},
{0x4e0d,0x4e0d,0x294},
{0x4e0e,0x4e0e,0x177a},
{0x4e0f,0x4e0f,0x1778},
{0x4e10,0x4e10,0x293},
{0x4e11,0x4e11,0x292},
{0x4e14,0x4e14,0x2f2},
{0x4e15,0x4e15,0x2f1},
{0x4e16,0x4e16,0x2f0},
{0x4e18,0x4e18,0x2f3},
{0x4e19,0x4e19,0x2ef},
{0x4e1a,0x4e1a,0x48fd},
{0x4e1c,0x4e1c,0x48e0},
{0x4e1e,0x4e1f,0x36e},
{0x4e21,0x4e21,0x3d6d},
{0x4e24,0x4e24,0x458d},
{0x4e26,0x4e26,0x528},
{0x4e28,0x4e28,0x218},
{0x4e2a,0x4e2a,0x3f57},
{0x4e2b,0x4e2b,0x26b},
{0x4e2c,0x4e2c,0x44f3},
{0x4e2d,0x4e2d,0x295},
{0x4e2e,0x4e2e,0x177b},
{0x4e30,0x4e30,0x296},
{0x4e31,0x4e31,0x178e},
{0x4e32,0x4e32,0x415},
{0x4e33,0x4e33,0x18f4},
{0x4e36,0x4e36,0x219},
{0x4e37,0x4e37,0x4517},
{0x4e38,0x4e38,0x26c},
{0x4e39,0x4e39,0x297},
{0x4e3b,0x4e3b,0x2f4},
{0x4e3c,0x4e3c,0x178f},
{0x4e3d,0x4e3d,0x4537},
{0x4e3f,0x4e3f,0x21a},
{0x4e41,0x4e41,0x36af},
{0x4e42,0x4e42,0x176c},
{0x4e43,0x4e43,0x257},
{0x4e45,0x4e45,0x26e},
{0x4e47,0x4e47,0x1773},
{0x4e48,0x4e48,0x26f},
{0x4e49,0x4e49,0x408e},
{0x4e4b,0x4e4b,0x298},
{0x4e4d,0x4e4d,0x2f5},
{0x4e4e,0x4e4e,0x2f7},
{0x4e4f,0x4e4f,0x2f6},
{0x4e52,0x4e53,0x370},
{0x4e56,0x4e56,0x529},
{0x4e58,0x4e58,0x831},
{0x4e59,0x4e59,0x254},
{0x4e5a,0x4e5a,0x36b1},
{0x4e5b,0x4e5b,0x44e5},
{0x4e5c,0x4e5c,0x176d},
{0x4e5d,0x4e5d,0x258},
{0x4e5e,0x4e5e,0x271},
{0x4e5f,0x4e5f,0x270},
{0x4e69,0x4e69,0x372},
{0x4e6a,0x4e6a,0x3de5},
{0x4e73,0x4e73,0x52a},
{0x4e78,0x4e78,0x3d8e},
{0x4e7e,0x4e7e,0x9fb},
{0x4e7f,0x4e7f,0x1e35},
{0x4e80,0x4e80,0x458e},
{0x4e81,0x4e81,0x43bc},
{0x4e82,0x4e82,0xdbe},
{0x4e83,0x4e84,0x2361},
{0x4e85,0x4e85,0x21b},
{0x4e86,0x4e86,0x259},
{0x4e87,0x4e87,0x458f},
{0x4e88,0x4e88,0x29a},
{0x4e89,0x4e89,0x459c},
{0x4e8b,0x4e8b,0x52b},
{0x4e8c,0x4e8c,0x25a},
{0x4e8d,0x4e8d,0x1774},
{0x4e8e,0x4e8e,0x272},
{0x4e91,0x4e91,0x29b},
{0x4e92,0x4e92,0x29d},
{0x4e93,0x4e93,0x177c},
{0x4e94,0x4e94,0x29e},
{0x4e95,0x4e95,0x29c},
{0x4e98,0x4e98,0x39c4},
{0x4e99,0x4e99,0x373},
{0x4e9a,0x4e9a,0x48d5},
{0x4e9b,0x4e9b,0x52c},
{0x4e9e,0x4e9e,0x52d},
{0x4e9f,0x4e9f,0x6a3},
{0x4ea0,0x4ea0,0x21c},
{0x4ea1,0x4ea1,0x273},
{0x4ea2,0x4ea2,0x29f},
{0x4ea4,0x4ea4,0x374},
{0x4ea5,0x4ea5,0x376},
{0x4ea6,0x4ea6,0x375},
{0x4ea8,0x4ea8,0x416},
{0x4eab,0x4eac,0x52e},
{0x4ead,0x4eae,0x6a4},
{0x4eb3,0x4eb3,0x832},
{0x4eb6,0x4eb6,0x2363},
{0x4eb7,0x4eb7,0x413c},
{0x4eb9,0x4eb9,0x3377},
{0x4eba,0x4eba,0x25b},
{0x4ebb,0x4ebb,0x44e6},
{0x4ebc,0x4ebc,0x39b1},
{0x4ebf,0x4ebf,0x4590},
{0x4ec0,0x4ec0,0x2a1},
{0x4ec1,0x4ec1,0x2a0},
{0x4ec2,0x4ec2,0x177d},
{0x4ec3,0x4ec3,0x2a2},
{0x4ec4,0x4ec4,0x2a8},
{0x4ec6,0x4ec7,0x2a3},
{0x4ec8,0x4ec8,0x177f},
{0x4ec9,0x4ec9,0x177e},
{0x4eca,0x4ecb,0x2a6},
{0x4ecd,0x4ecd,0x2a5},
{0x4ece,0x4ece,0x3f62},
{0x4ed4,0x4ed7,0x2fa},
{0x4ed8,0x4ed8,0x2f9},
{0x4ed9,0x4ed9,0x300},
{0x4eda,0x4eda,0x1795},
{0x4edc,0x4edc,0x1791},
{0x4edd,0x4edd,0x1794},
{0x4ede,0x4ede,0x301},
{0x4edf,0x4edf,0x311},
{0x4ee1,0x4ee1,0x1793},
{0x4ee3,0x4ee4,0x2fe},
{0x4ee5,0x4ee5,0x2f8},
{0x4ee8,0x4ee8,0x1790},
{0x4ee9,0x4ee9,0x1792},
{0x4eea,0x4eea,0x48cb},
{0x4eeb,0x4eeb,0x4591},
{0x4eee,0x4eee,0x3d76},
{0x4ef0,0x4ef0,0x383},
{0x4ef1,0x4ef1,0x17ba},
{0x4ef2,0x4ef2,0x380},
{0x4ef3,0x4ef3,0x384},
{0x4ef4,0x4ef4,0x17c4},
{0x4ef5,0x4ef5,0x17b8},
{0x4ef6,0x4ef6,0x381},
{0x4ef7,0x4ef7,0x17bc},
{0x4ef8,0x4ef8,0x39ad},
{0x4efb,0x4efb,0x382},
{0x4efd,0x4efd,0x385},
{0x4eff,0x4eff,0x377},
{0x4f00,0x4f00,0x17bb},
{0x4f01,0x4f01,0x386},
{0x4f02,0x4f02,0x17bf},
{0x4f03,0x4f03,0x39c8},
{0x4f04,0x4f04,0x17c3},
{0x4f05,0x4f05,0x17c0},
{0x4f08,0x4f08,0x17bd},
{0x4f09,0x4f09,0x378},
{0x4f0a,0x4f0a,0x37a},
{0x4f0b,0x4f0b,0x387},
{0x4f0d,0x4f0d,0x37c},
{0x4f0e,0x4f0e,0x17b5},
{0x4f0f,0x4f0f,0x37f},
{0x4f10,0x4f11,0x37d},
{0x4f12,0x4f12,0x17c5},
{0x4f13,0x4f13,0x17c2},
{0x4f14,0x4f14,0x17b9},
{0x4f15,0x4f15,0x37b},
{0x4f18,0x4f18,0x17b6},
{0x4f19,0x4f19,0x379},
{0x4f1a,0x4f1a,0x453c},
{0x4f1d,0x4f1d,0x17be},
{0x4f22,0x4f22,0x17c1},
{0x4f28,0x4f28,0x453d},
{0x4f29,0x4f29,0x39be},
{0x4f2c,0x4f2c,0x17b7},
{0x4f2d,0x4f2d,0x182f},
{0x4f2f,0x4f2f,0x42c},
{0x4f30,0x4f30,0x41f},
{0x4f32,0x4f32,0x393d},
{0x4f33,0x4f33,0x1830},
{0x4f34,0x4f34,0x41c},
{0x4f36,0x4f36,0x42e},
{0x4f37,0x4f37,0x4592},
{0x4f38,0x4f38,0x424},
{0x4f39,0x4f39,0x3f65},
{0x4f3a,0x4f3a,0x423},
{0x4f3b,0x4f3b,0x1824},
{0x4f3c,0x4f3c,0x427},
{0x4f3d,0x4f3d,0x422},
{0x4f3e,0x4f3e,0x1829},
{0x4f3f,0x4f3f,0x1831},
{0x4f41,0x4f41,0x182d},
{0x4f42,0x4f42,0x39cb},
{0x4f43,0x4f43,0x425},
{0x4f45,0x4f45,0x3b8f},
{0x4f46,0x4f46,0x428},
{0x4f47,0x4f47,0x419},
{0x4f48,0x4f48,0x431},
{0x4f49,0x4f49,0x1826},
{0x4f4b,0x4f4b,0x39b4},
{0x4f4c,0x4f4c,0x1900},
{0x4f4d,0x4f4d,0x417},
{0x4f4e,0x4f4e,0x42d},
{0x4f4f,0x4f4f,0x418},
{0x4f50,0x4f51,0x420},
{0x4f52,0x4f52,0x182b},
{0x4f53,0x4f53,0x1827},
{0x4f54,0x4f54,0x426},
{0x4f55,0x4f55,0x41e},
{0x4f56,0x4f56,0x1823},
{0x4f57,0x4f57,0x41a},
{0x4f58,0x4f58,0x182e},
{0x4f59,0x4f59,0x42f},
{0x4f5a,0x4f5a,0x432},
{0x4f5b,0x4f5b,0x41d},
{0x4f5c,0x4f5c,0x42a},
{0x4f5d,0x4f5d,0x430},
{0x4f5e,0x4f5e,0x41b},
{0x4f5f,0x4f5f,0x182c},
{0x4f60,0x4f60,0x42b},
{0x4f61,0x4f61,0x1832},
{0x4f62,0x4f62,0x1825},
{0x4f63,0x4f63,0x429},
{0x4f64,0x4f64,0x1828},
{0x4f67,0x4f67,0x182a},
{0x4f69,0x4f69,0x53d},
{0x4f6a,0x4f6a,0x1902},
{0x4f6b,0x4f6b,0x190e},
{0x4f6c,0x4f6c,0x535},
{0x4f6e,0x4f6e,0x190f},
{0x4f6f,0x4f6f,0x530},
{0x4f70,0x4f70,0x53a},
{0x4f72,0x4f72,0x3c72},
{0x4f73,0x4f73,0x533},
{0x4f74,0x4f74,0x18fc},
{0x4f75,0x4f75,0x53b},
{0x4f76,0x4f76,0x18fb},
{0x4f77,0x4f77,0x18ff},
{0x4f78,0x4f78,0x1906},
{0x4f79,0x4f79,0x1904},
{0x4f7a,0x4f7a,0x543},
{0x4f7b,0x4f7b,0x53e},
{0x4f7c,0x4f7c,0x18f6},
{0x4f7d,0x4f7d,0x18f8},
{0x4f7e,0x4f7e,0x540},
{0x4f7f,0x4f7f,0x534},
{0x4f80,0x4f80,0x18f9},
{0x4f81,0x4f81,0x1905},
{0x4f82,0x4f82,0x190c},
{0x4f83,0x4f83,0x539},
{0x4f84,0x4f84,0x18fe},
{0x4f85,0x4f85,0x18f7},
{0x4f86,0x4f86,0x538},
{0x4f87,0x4f87,0x18fa},
{0x4f88,0x4f88,0x53c},
{0x4f89,0x4f89,0x18fd},
{0x4f8a,0x4f8a,0x39b5},
{0x4f8b,0x4f8b,0x537},
{0x4f8d,0x4f8d,0x532},
{0x4f8f,0x4f8f,0x541},
{0x4f90,0x4f90,0x1907},
{0x4f91,0x4f91,0x542},
{0x4f92,0x4f92,0x190b},
{0x4f94,0x4f94,0x1909},
{0x4f95,0x4f95,0x190d},
{0x4f96,0x4f96,0x53f},
{0x4f97,0x4f97,0x1901},
{0x4f98,0x4f98,0x18f5},
{0x4f9a,0x4f9a,0x1903},
{0x4f9b,0x4f9b,0x536},
{0x4f9c,0x4f9c,0x1908},
{0x4f9d,0x4f9d,0x531},
{0x4f9e,0x4f9e,0x190a},
{0x4fa2,0x4fa2,0x39c7},
{0x4fa8,0x4fa8,0x453e},
{0x4fab,0x4fab,0x4022},
{0x4fae,0x4fae,0x6b4},
{0x4faf,0x4faf,0x6a8},
{0x4fb0,0x4fb0,0x3d4a},
{0x4fb2,0x4fb2,0x1a5d},
{0x4fb3,0x4fb3,0x1a65},
{0x4fb5,0x4fb5,0x6a7},
{0x4fb6,0x4fb6,0x6af},
{0x4fb7,0x4fb7,0x6bb},
{0x4fb9,0x4fb9,0x1a6b},
{0x4fba,0x4fba,0x1a69},
{0x4fbb,0x4fbb,0x1a64},
{0x4fbd,0x4fbd,0x4594},
{0x4fbf,0x4fbf,0x6a9},
{0x4fc0,0x4fc0,0x1a6a},
{0x4fc1,0x4fc1,0x1a60},
{0x4fc2,0x4fc2,0x6b7},
{0x4fc3,0x4fc3,0x6ae},
{0x4fc4,0x4fc4,0x6b6},
{0x4fc5,0x4fc5,0x1a5b},
{0x4fc7,0x4fc7,0x1a67},
{0x4fc8,0x4fc8,0x46e8},
{0x4fc9,0x4fc9,0x1a5e},
{0x4fca,0x4fca,0x6b2},
{0x4fcb,0x4fcb,0x1a5f},
{0x4fcc,0x4fcc,0x39cf},
{0x4fcd,0x4fcd,0x1a5a},
{0x4fce,0x4fce,0x6b9},
{0x4fcf,0x4fcf,0x6ac},
{0x4fd0,0x4fd0,0x6b5},
{0x4fd1,0x4fd1,0x6ab},
{0x4fd3,0x4fd3,0x1a5c},
{0x4fd4,0x4fd4,0x1a61},
{0x4fd6,0x4fd6,0x1a68},
{0x4fd7,0x4fd7,0x6b3},
{0x4fd8,0x4fd8,0x6b0},
{0x4fd9,0x4fd9,0x1a63},
{0x4fda,0x4fda,0x6b8},
{0x4fdb,0x4fdb,0x1a66},
{0x4fdc,0x4fdc,0x1a62},
{0x4fdd,0x4fdd,0x6ad},
{0x4fde,0x4fde,0x6ba},
{0x4fdf,0x4fdf,0x6b1},
{0x4fe0,0x4fe0,0x6aa},
{0x4fe1,0x4fe1,0x6a6},
{0x4fe4,0x4fe4,0x3c66},
{0x4fe5,0x4fe5,0x39d0},
{0x4fec,0x4fec,0x1a6c},
{0x4fee,0x4fee,0x84c},
{0x4fef,0x4fef,0x836},
{0x4ff1,0x4ff1,0x846},
{0x4ff2,0x4ff2,0x3f28},
{0x4ff3,0x4ff3,0x84b},
{0x4ff4,0x4ff4,0x1c24},
{0x4ff5,0x4ff5,0x1c23},
{0x4ff6,0x4ff7,0x1c28},
{0x4ff8,0x4ff8,0x839},
{0x4ff9,0x4ff9,0x37b3},
{0x4ffa,0x4ffa,0x842},
{0x4ffd,0x4ffd,0x3f26},
{0x4ffe,0x4ffe,0x84f},
{0x5000,0x5000,0x843},
{0x5003,0x5003,0x4596},
{0x5005,0x5005,0x1c1d},
{0x5006,0x5006,0x83c},
{0x5007,0x5007,0x1c1e},
{0x5008,0x5008,0x4024},
{0x5009,0x5009,0x851},
{0x500b,0x500b,0x848},
{0x500c,0x500d,0x833},
{0x500e,0x500e,0x1c31},
{0x500f,0x500f,0xa0c},
{0x5011,0x5011,0x841},
{0x5012,0x5012,0x840},
{0x5013,0x5013,0x1c1f},
{0x5014,0x5014,0x844},
{0x5015,0x5015,0x1e45},
{0x5016,0x5016,0x83b},
{0x5017,0x5017,0x1c2a},
{0x5018,0x5018,0x84a},
{0x5019,0x5019,0x849},
{0x501a,0x501a,0x83f},
{0x501b,0x501b,0x1c22},
{0x501c,0x501c,0x1c2b},
{0x501e,0x501e,0x1c1c},
{0x501f,0x501f,0x83e},
{0x5020,0x5020,0x1c2c},
{0x5021,0x5021,0x847},
{0x5022,0x5022,0x1c20},
{0x5023,0x5023,0x835},
{0x5025,0x5025,0x838},
{0x5026,0x5026,0x837},
{0x5027,0x5027,0x1c2d},
{0x5028,0x5028,0x845},
{0x5029,0x5029,0x83a},
{0x502a,0x502a,0x84e},
{0x502b,0x502b,0x850},
{0x502c,0x502c,0x1c27},
{0x502d,0x502d,0x84d},
{0x502e,0x502e,0x39cc},
{0x502f,0x502f,0x1c2f},
{0x5030,0x5030,0x1c21},
{0x5031,0x5031,0x1c30},
{0x5033,0x5033,0x1c25},
{0x5034,0x5034,0x3910},
{0x5035,0x5035,0x1c2e},
{0x5037,0x5037,0x1c26},
{0x503c,0x503c,0x83d},
{0x5040,0x5040,0x1e4d},
{0x5041,0x5041,0x1e41},
{0x5043,0x5043,0xa00},
{0x5045,0x5045,0x1e46},
{0x5046,0x5046,0x1e4c},
{0x5047,0x5047,0x9ff},
{0x5048,0x5048,0x1e3f},
{0x5049,0x5049,0xa03},
{0x504a,0x504a,0x1e43},
{0x504b,0x504b,0x1e3c},
{0x504c,0x504c,0xa01},
{0x504d,0x504d,0x1e40},
{0x504e,0x504e,0xa06},
{0x504f,0x504f,0xa0b},
{0x5051,0x5051,0x1e51},
{0x5053,0x5053,0x1e3b},
{0x5055,0x5055,0xa07},
{0x5056,0x5056,0x3f2c},
{0x5057,0x5057,0x1e50},
{0x5058,0x5058,0x39d1},
{0x505a,0x505a,0xa02},
{0x505b,0x505b,0x1e42},
{0x505c,0x505c,0x9fe},
{0x505d,0x505d,0x1e3d},
{0x505e,0x505e,0x1e39},
{0x505f,0x505f,0x1e47},
{0x5060,0x5060,0x1e3a},
{0x5061,0x5061,0x1e38},
{0x5062,0x5062,0x1e44},
{0x5063,0x5064,0x1e4a},
{0x5065,0x5065,0xa04},
{0x5066,0x5066,0x3dc9},
{0x5068,0x5068,0x20b8},
{0x5069,0x5069,0x1e48},
{0x506a,0x506a,0x1e37},
{0x506b,0x506b,0x1e49},
{0x506c,0x506c,0x39cd},
{0x506d,0x506d,0xa0e},
{0x506e,0x506e,0x1e4e},
{0x506f,0x506f,0xa0d},
{0x5070,0x5070,0x1e36},
{0x5072,0x5072,0x1e3e},
{0x5073,0x5073,0x1e4f},
{0x5074,0x5074,0xa09},
{0x5075,0x5075,0xa08},
{0x5076,0x5076,0xa05},
{0x5077,0x5077,0xa0a},
{0x507a,0x507a,0x9fc},
{0x507d,0x507d,0x9fd},
{0x5080,0x5080,0xbec},
{0x5081,0x5081,0x39ce},
{0x5082,0x5082,0x20bb},
{0x5083,0x5083,0x20b4},
{0x5085,0x5085,0xbe9},
{0x5087,0x5087,0x20bc},
{0x5088,0x5088,0x439c},
{0x508b,0x508b,0x20b2},
{0x508c,0x508c,0x20b5},
{0x508d,0x508d,0xbe8},
{0x508e,0x508e,0x20b6},
{0x5090,0x5090,0x41ec},
{0x5091,0x5091,0xbeb},
{0x5092,0x5092,0x20ba},
{0x5094,0x5094,0x20b0},
{0x5095,0x5095,0x20af},
{0x5096,0x5096,0xbed},
{0x5098,0x5098,0xbee},
{0x5099,0x5099,0xbea},
{0x509a,0x509a,0xbef},
{0x509b,0x509b,0x20ae},
{0x509c,0x509c,0x20b9},
{0x509d,0x509d,0x20b7},
{0x509e,0x509e,0x20b1},
{0x50a2,0x50a2,0xbe7},
{0x50a3,0x50a3,0x20b3},
{0x50a6,0x50a6,0x3f3f},
{0x50ac,0x50ac,0xdc5},
{0x50ad,0x50ad,0xdbf},
{0x50ae,0x50ae,0x2367},
{0x50af,0x50af,0xdc8},
{0x50b0,0x50b0,0x236d},
{0x50b1,0x50b1,0x2370},
{0x50b2,0x50b3,0xdc1},
{0x50b4,0x50b4,0x236a},
{0x50b5,0x50b5,0xdc0},
{0x50b6,0x50b6,0x2373},
{0x50b7,0x50b7,0xdc6},
{0x50b8,0x50b8,0x2374},
{0x50ba,0x50ba,0x236f},
{0x50bb,0x50bb,0xdc7},
{0x50bd,0x50bd,0x2364},
{0x50be,0x50be,0xdc4},
{0x50bf,0x50bf,0x2365},
{0x50c1,0x50c1,0x236e},
{0x50c2,0x50c2,0x236c},
{0x50c4,0x50c4,0x2368},
{0x50c5,0x50c5,0xdc3},
{0x50c6,0x50c6,0x2366},
{0x50c7,0x50c7,0xdc9},
{0x50c8,0x50c8,0x236b},
{0x50c9,0x50c9,0x2372},
{0x50ca,0x50ca,0x2369},
{0x50cb,0x50cb,0x2371},
{0x50cd,0x50cd,0x39c5},
{0x50ce,0x50ce,0xf88},
{0x50cf,0x50cf,0xf85},
{0x50d0,0x50d0,0x38d1},
{0x50d1,0x50d1,0xf86},
{0x50d3,0x50d3,0x261c},
{0x50d4,0x50d4,0x2614},
{0x50d5,0x50d5,0xf84},
{0x50d6,0x50d6,0xf81},
{0x50d7,0x50d7,0x2615},
{0x50d9,0x50d9,0x3fce},
{0x50da,0x50da,0xf83},
{0x50db,0x50db,0x2618},
{0x50dd,0x50dd,0x261a},
{0x50de,0x50de,0x4031},
{0x50df,0x50df,0x3afd},
{0x50e0,0x50e0,0x2621},
{0x50e1,0x50e1,0x4171},
{0x50e3,0x50e3,0x2620},
{0x50e4,0x50e4,0x261b},
{0x50e5,0x50e5,0xf80},
{0x50e6,0x50e6,0x2613},
{0x50e7,0x50e7,0xf7e},
{0x50e8,0x50e8,0x2616},
{0x50e9,0x50e9,0xf89},
{0x50ea,0x50ea,0x2619},
{0x50ec,0x50ec,0x261d},
{0x50ed,0x50ed,0xf82},
{0x50ee,0x50ee,0xf7f},
{0x50ef,0x50ef,0x261f},
{0x50f0,0x50f0,0x261e},
{0x50f1,0x50f1,0xf87},
{0x50f3,0x50f3,0x2617},
{0x50f4,0x50f4,0x3ce9},
{0x50f5,0x50f5,0x1105},
{0x50f6,0x50f6,0x2883},
{0x50f8,0x50f8,0x2880},
{0x50f9,0x50f9,0x1106},
{0x50fb,0x50fb,0x1104},
{0x50fc,0x50fc,0x39d2},
{0x50fd,0x50fd,0x2887},
{0x50fe,0x50fe,0x2884},
{0x50ff,0x50ff,0x287d},
{0x5100,0x5100,0x1103},
{0x5101,0x5101,0x4032},
{0x5102,0x5102,0x1107},
{0x5103,0x5103,0x287e},
{0x5104,0x5104,0x1102},
{0x5105,0x5105,0x110a},
{0x5106,0x5107,0x2881},
{0x5108,0x5109,0x1108},
{0x510a,0x510a,0x2888},
{0x510b,0x510c,0x2885},
{0x510d,0x510d,0x39c6},
{0x510e,0x510e,0x4034},
{0x5110,0x5110,0x128d},
{0x5111,0x5111,0x2b04},
{0x5112,0x5112,0x128a},
{0x5113,0x5113,0x2b01},
{0x5114,0x5114,0x128c},
{0x5115,0x5115,0x128e},
{0x5117,0x5117,0x2b02},
{0x5118,0x5118,0x128b},
{0x511a,0x511a,0x2b03},
{0x511c,0x511c,0x2b00},
{0x511f,0x511f,0x13b5},
{0x5120,0x5120,0x2d3e},
{0x5121,0x5121,0x13b6},
{0x5122,0x5122,0x2d3c},
{0x5124,0x5124,0x2d3d},
{0x5125,0x5125,0x2d3b},
{0x5126,0x5126,0x2d3a},
{0x5129,0x5129,0x2d3f},
{0x512a,0x512a,0x13b4},
{0x512b,0x512b,0x39ae},
{0x512d,0x512e,0x2f0f},
{0x5130,0x5130,0x287f},
{0x5131,0x5131,0x2f0e},
{0x5132,0x5132,0x13b7},
{0x5133,0x5133,0x1575},
{0x5134,0x5135,0x307a},
{0x5137,0x5138,0x1668},
{0x5139,0x5139,0x32c6},
{0x513a,0x513a,0x32c5},
{0x513b,0x513b,0x16bc},
{0x513c,0x513c,0x16bb},
{0x513d,0x513d,0x340e},
{0x513f,0x513f,0x25c},
{0x5140,0x5140,0x274},
{0x5141,0x5141,0x2aa},
{0x5143,0x5143,0x2a9},
{0x5144,0x5144,0x303},
{0x5145,0x5145,0x302},
{0x5146,0x5146,0x38a},
{0x5147,0x5147,0x389},
{0x5148,0x5148,0x38b},
{0x5149,0x5149,0x388},
{0x514b,0x514b,0x434},
{0x514c,0x514c,0x433},
{0x514d,0x514d,0x435},
{0x5152,0x5152,0x545},
{0x5154,0x5154,0x544},
{0x5155,0x5155,0x546},
{0x5156,0x5156,0x439a},
{0x5157,0x5157,0x6bc},
{0x5159,0x5159,0x119},
{0x515a,0x515a,0x1c32},
{0x515b,0x515b,0x11a},
{0x515c,0x515c,0xa0f},
{0x515d,0x515d,0x11c},
{0x515e,0x515e,0x11b},
{0x515f,0x515f,0x20bd},
{0x5160,0x5160,0x403a},
{0x5161,0x5161,0x11d},
{0x5162,0x5162,0xf8a},
{0x5163,0x5163,0x11e},
{0x5165,0x5165,0x25d},
{0x5167,0x5167,0x2ab},
{0x5168,0x5168,0x38c},
{0x5169,0x5169,0x547},
{0x516a,0x516a,0x403c},
{0x516b,0x516b,0x25e},
{0x516c,0x516c,0x2ae},
{0x516d,0x516e,0x2ac},
{0x5171,0x5171,0x38d},
{0x5174,0x5174,0x453f},
{0x5175,0x5175,0x436},
{0x5176,0x5176,0x549},
{0x5177,0x5177,0x548},
{0x5178,0x5178,0x54a},
{0x5179,0x5179,0x3ace},
{0x517c,0x517c,0x852},
{0x5180,0x5180,0x128f},
{0x5182,0x5182,0x21d},
{0x5186,0x5186,0x439f},
{0x5187,0x5187,0x1779},
{0x5188,0x5188,0x36b6},
{0x5189,0x518a,0x304},
{0x518d,0x518d,0x38e},
{0x518f,0x518f,0x1833},
{0x5191,0x5191,0x6be},
{0x5192,0x5192,0x6bd},
{0x5193,0x5193,0x1c34},
{0x5194,0x5194,0x1c33},
{0x5195,0x5195,0xa10},
{0x5196,0x5196,0x21e},
{0x5197,0x5197,0x2af},
{0x5198,0x5198,0x1780},
{0x519a,0x519a,0x3ea3},
{0x519c,0x519c,0x4540},
{0x519e,0x519e,0x1910},
{0x51a0,0x51a0,0x6bf},
{0x51a2,0x51a2,0x855},
{0x51a4,0x51a5,0x853},
{0x51a7,0x51a7,0x3ea6},
{0x51a8,0x51a8,0x39da},
{0x51aa,0x51aa,0x1290},
{0x51ab,0x51ab,0x21f},
{0x51ac,0x51ac,0x306},
{0x51b0,0x51b0,0x38f},
{0x51b1,0x51b1,0x17c6},
{0x51b2,0x51b2,0x4048},
{0x51b3,0x51b3,0x4051},
{0x51b4,0x51b4,0x3d7c},
{0x51b5,0x51b5,0x4012},
{0x51b6,0x51b7,0x437},
{0x51b8,0x51b8,0x4049},
{0x51b9,0x51b9,0x1834},
{0x51bc,0x51bc,0x1911},
{0x51bd,0x51bd,0x54b},
{0x51be,0x51be,0x1912},
{0x51c3,0x51c3,0x39db},
{0x51c4,0x51c5,0x1c36},
{0x51c6,0x51c6,0x858},
{0x51c7,0x51c7,0x422a},
{0x51c8,0x51c8,0x1c38},
{0x51c9,0x51c9,0x404b},
{0x51ca,0x51ca,0x1c35},
{0x51cb,0x51cb,0x859},
{0x51cc,0x51cc,0x857},
{0x51cd,0x51cd,0x856},
{0x51ce,0x51ce,0x1c39},
{0x51cf,0x51cf,0x404c},
{0x51d0,0x51d0,0x1e52},
{0x51d1,0x51d1,0x404d},
{0x51d2,0x51d2,0x3dad},
{0x51d3,0x51d3,0x404f},
{0x51d4,0x51d4,0x20be},
{0x51d7,0x51d7,0x2375},
{0x51d8,0x51d8,0x2622},
{0x51db,0x51db,0x459a},
{0x51dc,0x51dc,0x110b},
{0x51dd,0x51dd,0x1291},
{0x51de,0x51de,0x2b05},
{0x51df,0x51df,0x424f},
{0x51e0,0x51e0,0x25f},
{0x51e1,0x51e1,0x26d},
{0x51e4,0x51e4,0x4541},
{0x51ed,0x51ed,0x4054},
{0x51f0,0x51f0,0xa11},
{0x51f1,0x51f1,0xbf1},
{0x51f3,0x51f3,0xf8b},
{0x51f4,0x51f4,0x4178},
{0x51f5,0x51f5,0x176e},
{0x51f6,0x51f6,0x2b0},
{0x51f8,0x51f8,0x309},
{0x51f9,0x51fa,0x307},
{0x51fc,0x51fc,0x459b},
{0x51fd,0x51fd,0x54c},
{0x51fe,0x51fe,0x3f0a},
{0x5200,0x5201,0x260},
{0x5202,0x5202,0x36b3},
{0x5203,0x5203,0x275},
{0x5205,0x5205,0x43a1},
{0x5206,0x5208,0x2b1},
{0x5209,0x5209,0x1797},
{0x520a,0x520a,0x30a},
{0x520b,0x520b,0x4059},
{0x520c,0x520c,0x1796},
{0x520e,0x520e,0x393},
{0x5210,0x5210,0x17c8},
{0x5211,0x5212,0x391},
{0x5213,0x5213,0x17c7},
{0x5216,0x5216,0x394},
{0x5217,0x5217,0x390},
{0x521c,0x521c,0x1835},
{0x521d,0x521d,0x68b},
{0x521e,0x521e,0x1836},
{0x521f,0x521f,0x3f60},
{0x5220,0x5220,0x4930},
{0x5221,0x5221,0x1837},
{0x5224,0x5224,0x43a},
{0x5225,0x5225,0x439},
{0x5226,0x5226,0x405a},
{0x5227,0x5227,0x43a2},
{0x5228,0x5228,0x43d},
{0x5229,0x522a,0x43b},
{0x522e,0x522e,0x552},
{0x5230,0x5230,0x551},
{0x5231,0x5231,0x1917},
{0x5232,0x5233,0x1914},
{0x5234,0x5234,0x3efb},
{0x5235,0x5235,0x1913},
{0x5236,0x5236,0x553},
{0x5237,0x5237,0x54f},
{0x5238,0x5238,0x54e},
{0x523a,0x523a,0x550},
{0x523b,0x523b,0x54d},
{0x523c,0x523c,0x405b},
{0x5241,0x5241,0x554},
{0x5243,0x5243,0x6c1},
{0x5244,0x5244,0x1a6d},
{0x5246,0x5246,0x1916},
{0x5247,0x5247,0x6c6},
{0x5249,0x5249,0x1a6e},
{0x524a,0x524a,0x6c2},
{0x524b,0x524b,0x6c5},
{0x524c,0x524c,0x6c4},
{0x524d,0x524d,0x6c3},
{0x524e,0x524e,0x6c0},
{0x5252,0x5252,0x1c3c},
{0x5254,0x5254,0x85c},
{0x5255,0x5255,0x1c3f},
{0x5256,0x5256,0x85a},
{0x5257,0x5257,0x405d},
{0x5259,0x5259,0x39e4},
{0x525a,0x525a,0x1c3b},
{0x525b,0x525b,0x85d},
{0x525c,0x525c,0x85b},
{0x525d,0x525d,0x85e},
{0x525e,0x525f,0x1c3d},
{0x5260,0x5260,0x3f29},
{0x5261,0x5261,0x1c3a},
{0x5262,0x5262,0x1c40},
{0x5268,0x5268,0x4619},
{0x5269,0x5269,0xbf5},
{0x526a,0x526a,0xa12},
{0x526b,0x526b,0x1e53},
{0x526c,0x526c,0x1e55},
{0x526d,0x526d,0x1e54},
{0x526e,0x526e,0x1e56},
{0x526f,0x526f,0xa13},
{0x5272,0x5272,0xbf2},
{0x5273,0x5273,0x3f43},
{0x5274,0x5275,0xbf3},
{0x5277,0x5277,0xdcb},
{0x5278,0x5278,0x2377},
{0x5279,0x5279,0x43a3},
{0x527a,0x527a,0x2376},
{0x527b,0x527c,0x2378},
{0x527d,0x527d,0xdcc},
{0x527f,0x527f,0xdca},
{0x5280,0x5281,0x2623},
{0x5282,0x5282,0xf8d},
{0x5283,0x5283,0xf8c},
{0x5284,0x5284,0x2776},
{0x5287,0x5289,0x110c},
{0x528a,0x528a,0x1110},
{0x528b,0x528c,0x2889},
{0x528d,0x528d,0x110f},
{0x528f,0x528f,0x3dbf},
{0x5290,0x5290,0x459d},
{0x5291,0x5291,0x1292},
{0x5293,0x5293,0x1293},
{0x5294,0x5294,0x405e},
{0x5296,0x5296,0x307c},
{0x5297,0x5297,0x32c8},
{0x5298,0x5298,0x32c7},
{0x5299,0x5299,0x340f},
{0x529a,0x529a,0x3f68},
{0x529b,0x529b,0x262},
{0x529f,0x529f,0x30c},
{0x52a0,0x52a0,0x30b},
{0x52a1,0x52a1,0x4542},
{0x52a3,0x52a3,0x395},
{0x52a4,0x52a4,0x39e5},
{0x52a6,0x52a6,0x17c9},
{0x52a8,0x52a8,0x4543},
{0x52a9,0x52aa,0x43f},
{0x52ab,0x52ab,0x43e},
{0x52ac,0x52ac,0x441},
{0x52ad,0x52ae,0x1838},
{0x52b5,0x52b5,0x405c},
{0x52b9,0x52b9,0x405f},
{0x52bb,0x52bb,0x556},
{0x52bc,0x52bc,0x1918},
{0x52be,0x52be,0x555},
{0x52c0,0x52c0,0x1a6f},
{0x52c1,0x52c1,0x6ca},
{0x52c2,0x52c2,0x1a70},
{0x52c3,0x52c3,0x6c9},
{0x52c5,0x52c5,0x4060},
{0x52c7,0x52c7,0x6c7},
{0x52c9,0x52c9,0x6c8},
{0x52cc,0x52cc,0x3ee1},
{0x52cd,0x52cd,0x1c41},
{0x52d0,0x52d0,0x4109},
{0x52d1,0x52d1,0x3f2a},
{0x52d2,0x52d2,0xa14},
{0x52d3,0x52d3,0x1e58},
{0x52d5,0x52d5,0xa17},
{0x52d6,0x52d6,0x1e57},
{0x52d7,0x52d7,0xacf},
{0x52d8,0x52d8,0xa16},
{0x52d9,0x52d9,0xa15},
{0x52db,0x52db,0xbf8},
{0x52dd,0x52dd,0xbf7},
{0x52de,0x52de,0xbf6},
{0x52df,0x52df,0xdcd},
{0x52e0,0x52e0,0x4063},
{0x52e1,0x52e1,0x39e7},
{0x52e2,0x52e3,0xdd0},
{0x52e4,0x52e4,0xdcf},
{0x52e6,0x52e6,0xdce},
{0x52e9,0x52e9,0x2625},
{0x52eb,0x52eb,0x2626},
{0x52ef,0x52ef,0x288c},
{0x52f0,0x52f0,0x1111},
{0x52f1,0x52f1,0x288b},
{0x52f3,0x52f3,0x1294},
{0x52f4,0x52f4,0x2d40},
{0x52f5,0x52f5,0x13b8},
{0x52f7,0x52f7,0x307d},
{0x52f8,0x52f8,0x1609},
{0x52f9,0x52f9,0x220},
{0x52fa,0x52fa,0x276},
{0x52fb,0x52fb,0x2b4},
{0x52fc,0x52fc,0x1781},
{0x52fe,0x52ff,0x2b5},
{0x5301,0x5301,0x3d79},
{0x5305,0x5306,0x30d},
{0x5308,0x5308,0x396},
{0x5309,0x5309,0x183a},
{0x530a,0x530b,0x1919},
{0x530d,0x530d,0x6cb},
{0x530e,0x530e,0x1c42},
{0x530f,0x530f,0xa19},
{0x5310,0x5310,0xa18},
{0x5311,0x5311,0x20c0},
{0x5312,0x5312,0x20bf},
{0x5315,0x5315,0x263},
{0x5316,0x5316,0x2b7},
{0x5317,0x5317,0x30f},
{0x5319,0x5319,0xa1a},
{0x531a,0x531a,0x176f},
{0x531c,0x531c,0x1798},
{0x531d,0x531d,0x310},
{0x531f,0x531f,0x17cb},
{0x5320,0x5320,0x398},
{0x5321,0x5321,0x397},
{0x5322,0x5322,0x17ca},
{0x5323,0x5323,0x442},
{0x5327,0x5327,0x459e},
{0x532a,0x532a,0x85f},
{0x532c,0x532c,0x3f36},
{0x532d,0x532d,0x1e59},
{0x532f,0x532f,0xdd2},
{0x5330,0x5330,0x2627},
{0x5331,0x5331,0xf8e},
{0x5332,0x5332,0x3fd0},
{0x5333,0x5333,0x406d},
{0x5334,0x5334,0x2b06},
{0x5337,0x5337,0x31c7},
{0x5338,0x5338,0x221},
{0x5339,0x5339,0x2b8},
{0x533b,0x533b,0x4544},
{0x533c,0x533c,0x191b},
{0x533d,0x533d,0x1a71},
{0x533e,0x533e,0xa1d},
{0x533f,0x5340,0xa1b},
{0x5341,0x5341,0x264},
{0x5342,0x5342,0x4947},
{0x5343,0x5343,0x277},
{0x5344,0x5344,0x16b},
{0x5345,0x5345,0x2bb},
{0x5347,0x5347,0x2ba},
{0x5348,0x5348,0x2b9},
{0x5349,0x5349,0x313},
{0x534a,0x534a,0x312},
{0x534c,0x534c,0x1799},
{0x534d,0x534d,0x17cc},
{0x534e,0x534e,0x4545},
{0x5351,0x5351,0x55a},
{0x5352,0x5352,0x557},
{0x5353,0x5353,0x559},
{0x5354,0x5354,0x558},
{0x5357,0x5357,0x6cc},
{0x535a,0x535a,0xbf9},
{0x535c,0x535c,0x265},
{0x535d,0x535d,0x4501},
{0x535e,0x535e,0x2bc},
{0x535f,0x535f,0x43a7},
{0x5360,0x5360,0x315},
{0x5361,0x5361,0x314},
{0x5363,0x5363,0x183b},
{0x5364,0x5364,0x480a},
{0x5366,0x5366,0x55b},
{0x5367,0x5367,0x3ecd},
{0x5369,0x5369,0x222},
{0x536c,0x536c,0x1782},
{0x536d,0x536d,0x407a},
{0x536e,0x536e,0x317},
{0x536f,0x536f,0x316},
{0x5370,0x5371,0x399},
{0x5372,0x5372,0x183c},
{0x5373,0x5373,0x443},
{0x5374,0x5374,0x407b},
{0x5375,0x5375,0x444},
{0x5377,0x5379,0x55c},
{0x537b,0x537b,0x6cd},
{0x537c,0x537c,0x1a72},
{0x537d,0x537d,0x4901},
{0x537e,0x537e,0x407d},
{0x537f,0x537f,0x860},
{0x5382,0x5382,0x1770},
{0x5384,0x5384,0x2bd},
{0x538a,0x538a,0x17cd},
{0x538e,0x538f,0x183d},
{0x5392,0x5392,0x191c},
{0x5393,0x5393,0x4082},
{0x5394,0x5394,0x191d},
{0x5396,0x5396,0x1a74},
{0x5397,0x5397,0x1a73},
{0x5398,0x5398,0x1a76},
{0x5399,0x5399,0x1a75},
{0x539a,0x539a,0x6ce},
{0x539c,0x539c,0x1e5a},
{0x539d,0x539d,0x862},
{0x539e,0x539e,0x1c43},
{0x539f,0x539f,0x861},
{0x53a0,0x53a0,0x4084},
{0x53a2,0x53a2,0x3e2b},
{0x53a4,0x53a4,0x20c1},
{0x53a5,0x53a5,0xbfa},
{0x53a6,0x53a6,0x413b},
{0x53a7,0x53a7,0x20c2},
{0x53a8,0x53a8,0x413e},
{0x53a9,0x53a9,0x45a0},
{0x53aa,0x53aa,0x3fc6},
{0x53ab,0x53ab,0x4085},
{0x53ac,0x53ac,0x2628},
{0x53ad,0x53ad,0xf8f},
{0x53ae,0x53ae,0x4086},
{0x53b0,0x53b0,0x45a2},
{0x53b2,0x53b2,0x1112},
{0x53b4,0x53b4,0x307e},
{0x53b6,0x53b6,0x223},
{0x53b9,0x53b9,0x1783},
{0x53bb,0x53bb,0x318},
{0x53c1,0x53c1,0x408b},
{0x53c2,0x53c2,0x43a6},
{0x53c3,0x53c3,0xa1e},
{0x53c5,0x53c5,0x408c},
{0x53c8,0x53c8,0x266},
{0x53c9,0x53c9,0x278},
{0x53ca,0x53ca,0x2bf},
{0x53cb,0x53cb,0x2be},
{0x53cc,0x53cc,0x38b6},
{0x53cd,0x53cd,0x2c0},
{0x53d0,0x53d0,0x39fa},
{0x53d1,0x53d1,0x4546},
{0x53d2,0x53d2,0x3e3d},
{0x53d4,0x53d4,0x560},
{0x53d6,0x53d6,0x55f},
{0x53d7,0x53d7,0x561},
{0x53d8,0x53d8,0x4547},
{0x53d9,0x53d9,0x4090},
{0x53da,0x53da,0x3f39},
{0x53db,0x53db,0x6cf},
{0x53df,0x53df,0x863},
{0x53e0,0x53e0,0x4093},
{0x53e1,0x53e1,0x2b07},
{0x53e2,0x53e2,0x14c9},
{0x53e3,0x53e3,0x279},
{0x53e4,0x53e4,0x31a},
{0x53e5,0x53e5,0x329},
{0x53e6,0x53e6,0x324},
{0x53e8,0x53e8,0x31f},
{0x53e9,0x53e9,0x31e},
{0x53ea,0x53ea,0x325},
{0x53eb,0x53eb,0x323},
{0x53ec,0x53ec,0x31c},
{0x53ed,0x53ed,0x32a},
{0x53ee,0x53ee,0x31d},
{0x53ef,0x53ef,0x319},
{0x53f0,0x53f0,0x328},
{0x53f1,0x53f1,0x327},
{0x53f2,0x53f2,0x326},
{0x53f3,0x53f3,0x31b},
{0x53f5,0x53f5,0x322},
{0x53f6,0x53f6,0x4096},
{0x53f7,0x53f7,0x3808},
{0x53f8,0x53f8,0x321},
{0x53fb,0x53fb,0x32b},
{0x53fc,0x53fc,0x320},
{0x53fe,0x53fe,0x40c1},
{0x5401,0x5401,0x3a0},
{0x5403,0x5403,0x3a6},
{0x5404,0x5404,0x3a2},
{0x5406,0x5406,0x3a8},
{0x5407,0x5407,0x17ce},
{0x5408,0x5408,0x3a5},
{0x5409,0x5409,0x39b},
{0x540a,0x540a,0x39e},
{0x540b,0x540b,0x3a1},
{0x540c,0x540c,0x39d},
{0x540d,0x540d,0x3a4},
{0x540e,0x540e,0x3a7},
{0x540f,0x540f,0x39c},
{0x5410,0x5410,0x39f},
{0x5411,0x5411,0x3a3},
{0x5412,0x5412,0x3a9},
{0x5413,0x5413,0x4098},
{0x5414,0x5414,0x3c77},
{0x5416,0x5416,0x3e7f},
{0x5418,0x5418,0x1847},
{0x5419,0x5419,0x1844},
{0x541a,0x541a,0x3e64},
{0x541b,0x541b,0x451},
{0x541c,0x541c,0x1845},
{0x541d,0x541d,0x445},
{0x541e,0x541e,0x447},
{0x541f,0x541f,0x45f},
{0x5420,0x5420,0x45a},
{0x5421,0x5421,0x4203},
{0x5423,0x5423,0x45a3},
{0x5424,0x5424,0x184c},
{0x5425,0x5425,0x1846},
{0x5426,0x5426,0x449},
{0x5427,0x5427,0x44b},
{0x5428,0x5428,0x184b},
{0x5429,0x5429,0x452},
{0x542a,0x542a,0x1841},
{0x542b,0x542b,0x45e},
{0x542c,0x542c,0x460},
{0x542d,0x542d,0x446},
{0x542e,0x542e,0x457},
{0x542f,0x542f,0x40ac},
{0x5430,0x5430,0x183f},
{0x5431,0x5431,0x45d},
{0x5432,0x5432,0x3e75},
{0x5433,0x5433,0x44e},
{0x5435,0x5436,0x458},
{0x5437,0x5437,0x1840},
{0x5438,0x5438,0x456},
{0x5439,0x5439,0x454},
{0x543b,0x543b,0x455},
{0x543c,0x543c,0x45b},
{0x543d,0x543d,0x1848},
{0x543e,0x543e,0x448},
{0x5440,0x5440,0x45c},
{0x5441,0x5441,0x184a},
{0x5442,0x5442,0x450},
{0x5443,0x5443,0x44d},
{0x5445,0x5445,0x1843},
{0x5446,0x5446,0x44c},
{0x5447,0x5447,0x184d},
{0x5448,0x5448,0x44f},
{0x544a,0x544a,0x453},
{0x544b,0x544b,0x3ed1},
{0x544d,0x544d,0x3ea7},
{0x544e,0x544e,0x44a},
{0x544f,0x544f,0x1849},
{0x5454,0x5454,0x1842},
{0x5460,0x5460,0x192e},
{0x5461,0x5461,0x192d},
{0x5462,0x5462,0x573},
{0x5463,0x5463,0x1930},
{0x5464,0x5464,0x1932},
{0x5465,0x5465,0x1927},
{0x5466,0x5466,0x192a},
{0x5467,0x5467,0x1931},
{0x5468,0x5468,0x574},
{0x5469,0x5469,0x3f32},
{0x546a,0x546a,0x3d83},
{0x546b,0x546b,0x1924},
{0x546c,0x546c,0x1928},
{0x546d,0x546d,0x409d},
{0x546f,0x546f,0x192c},
{0x5470,0x5470,0x1a85},
{0x5471,0x5471,0x56f},
{0x5472,0x5472,0x1a89},
{0x5473,0x5473,0x562},
{0x5474,0x5474,0x1929},
{0x5475,0x5475,0x563},
{0x5476,0x5476,0x570},
{0x5477,0x5477,0x569},
{0x5478,0x5478,0x565},
{0x547a,0x547a,0x1925},
{0x547b,0x547b,0x568},
{0x547c,0x547c,0x56d},
{0x547d,0x547d,0x576},
{0x547e,0x547e,0x1926},
{0x547f,0x547f,0x191f},
{0x5480,0x5480,0x567},
{0x5481,0x5481,0x1920},
{0x5482,0x5482,0x1922},
{0x5484,0x5484,0x56a},
{0x5485,0x5485,0x46d9},
{0x5486,0x5486,0x56c},
{0x5487,0x5487,0x191e},
{0x5488,0x5488,0x1923},
{0x548b,0x548b,0x575},
{0x548c,0x548c,0x571},
{0x548d,0x548d,0x192b},
{0x548e,0x548e,0x577},
{0x548f,0x548f,0x40a1},
{0x5490,0x5490,0x56e},
{0x5491,0x5491,0x1921},
{0x5492,0x5492,0x56b},
{0x5493,0x5493,0x45a7},
{0x5494,0x5494,0x3e98},
{0x5495,0x5495,0x566},
{0x5496,0x5496,0x564},
{0x5497,0x5497,0x3e8a},
{0x5498,0x5498,0x192f},
{0x549a,0x549a,0x572},
{0x549c,0x549c,0x3f66},
{0x549e,0x549e,0x47ed},
{0x54a0,0x54a0,0x1a84},
{0x54a1,0x54a1,0x1a78},
{0x54a2,0x54a2,0x1a87},
{0x54a3,0x54a3,0x45a8},
{0x54a4,0x54a4,0x40a2},
{0x54a5,0x54a5,0x1a7a},
{0x54a6,0x54a6,0x6d6},
{0x54a7,0x54a7,0x6e4},
{0x54a8,0x54a8,0x6d2},
{0x54a9,0x54a9,0x6e3},
{0x54aa,0x54aa,0x6db},
{0x54ab,0x54ab,0x6e0},
{0x54ac,0x54ac,0x6d0},
{0x54ad,0x54ad,0x1a79},
{0x54ae,0x54ae,0x1a7f},
{0x54af,0x54af,0x6df},
{0x54b0,0x54b0,0x1a8b},
{0x54b1,0x54b1,0x6e1},
{0x54b2,0x54b2,0x3744},
{0x54b3,0x54b3,0x6d7},
{0x54b4,0x54b4,0x45a9},
{0x54b6,0x54b6,0x1a81},
{0x54b7,0x54b7,0x1a7e},
{0x54b8,0x54b8,0x6d5},
{0x54b9,0x54b9,0x45aa},
{0x54ba,0x54ba,0x1a77},
{0x54bb,0x54bb,0x6e2},
{0x54bc,0x54bc,0x1a86},
{0x54bd,0x54bd,0x6da},
{0x54be,0x54be,0x1a88},
{0x54bf,0x54bf,0x6e5},
{0x54c0,0x54c0,0x6d1},
{0x54c1,0x54c1,0x6dc},
{0x54c2,0x54c2,0x6d9},
{0x54c3,0x54c3,0x1a7c},
{0x54c4,0x54c4,0x6dd},
{0x54c5,0x54c6,0x1a82},
{0x54c7,0x54c7,0x6d8},
{0x54c8,0x54c8,0x6de},
{0x54c9,0x54c9,0x6d4},
{0x54cb,0x54cb,0x39a3},
{0x54cd,0x54cd,0x3a00},
{0x54ce,0x54ce,0x6d3},
{0x54cf,0x54cf,0x1a7b},
{0x54d0,0x54d0,0x45ab},
{0x54d6,0x54d6,0x1a80},
{0x54da,0x54da,0x4923},
{0x54de,0x54de,0x1a8a},
{0x54e0,0x54e0,0x1c57},
{0x54e1,0x54e1,0x870},
{0x54e2,0x54e2,0x1c45},
{0x54e3,0x54e3,0x4341},
{0x54e4,0x54e4,0x1c4a},
{0x54e5,0x54e5,0x869},
{0x54e6,0x54e6,0x874},
{0x54e7,0x54e7,0x1c48},
{0x54e8,0x54e8,0x864},
{0x54e9,0x54e9,0x86e},
{0x54ea,0x54ea,0x873},
{0x54eb,0x54eb,0x1c4f},
{0x54ed,0x54ed,0x86f},
{0x54ee,0x54ee,0x872},
{0x54ef,0x54ef,0x45ac},
{0x54f1,0x54f1,0x1c52},
{0x54f2,0x54f2,0x86a},
{0x54f3,0x54f3,0x1c49},
{0x54f7,0x54f8,0x1c55},
{0x54fa,0x54fa,0x86c},
{0x54fb,0x54fb,0x1c54},
{0x54fc,0x54fc,0x868},
{0x54fd,0x54fd,0x877},
{0x54ff,0x54ff,0x1c4c},
{0x5501,0x5501,0x866},
{0x5502,0x5502,0x3ccc},
{0x5503,0x5503,0x1c59},
{0x5504,0x5504,0x1c4d},
{0x5505,0x5505,0x1c51},
{0x5506,0x5506,0x86b},
{0x5507,0x5507,0x876},
{0x5508,0x5508,0x1c4e},
{0x5509,0x5509,0x871},
{0x550a,0x550a,0x1c53},
{0x550b,0x550b,0x1c5a},
{0x550c,0x550c,0x1e69},
{0x550d,0x550d,0x3a73},
{0x550e,0x550e,0x1c58},
{0x550f,0x550f,0x878},
{0x5510,0x5510,0x865},
{0x5511,0x5511,0x1c50},
{0x5512,0x5512,0x1c47},
{0x5513,0x5513,0x3ea9},
{0x5514,0x5514,0x86d},
{0x5517,0x5517,0x1c46},
{0x5518,0x5518,0x45ad},
{0x551a,0x551a,0x1c4b},
{0x551e,0x551e,0x3ea8},
{0x5523,0x5523,0x45ae},
{0x5525,0x5525,0x4309},
{0x5526,0x5526,0x1c44},
{0x5527,0x5527,0x875},
{0x5528,0x5528,0x45af},
{0x552a,0x552a,0x1e61},
{0x552b,0x552b,0x409a},
{0x552c,0x552c,0xa31},
{0x552d,0x552d,0x1e6f},
{0x552e,0x552e,0xa2f},
{0x552f,0x552f,0xa2c},
{0x5530,0x5530,0x1e66},
{0x5531,0x5531,0xa28},
{0x5532,0x5532,0x1e6a},
{0x5533,0x5533,0xa33},
{0x5534,0x5534,0x1e60},
{0x5535,0x5535,0x1e65},
{0x5536,0x5536,0x1e64},
{0x5537,0x5537,0x867},
{0x5538,0x5538,0xa2e},
{0x5539,0x5539,0x1e6d},
{0x553b,0x553b,0x1e70},
{0x553c,0x553c,0x1e5d},
{0x553e,0x553e,0xc0c},
{0x553f,0x553f,0x43a9},
{0x5540,0x5540,0x1e71},
{0x5541,0x5541,0xa34},
{0x5543,0x5543,0xa26},
{0x5544,0x5544,0xa23},
{0x5545,0x5545,0x1e68},
{0x5546,0x5546,0xa20},
{0x5547,0x5547,0x40aa},
{0x5548,0x5548,0x1e6e},
{0x5549,0x5549,0x4068},
{0x554a,0x554a,0xa27},
{0x554b,0x554b,0x1e72},
{0x554d,0x554d,0x1e5e},
{0x554e,0x554e,0x1e6c},
{0x554f,0x554f,0xa2a},
{0x5550,0x5550,0x1e5f},
{0x5551,0x5551,0x1e62},
{0x5552,0x5552,0x1e67},
{0x5555,0x5555,0xa2b},
{0x5556,0x5556,0xa29},
{0x5557,0x5557,0xa35},
{0x555c,0x555c,0xa30},
{0x555d,0x555d,0x40a0},
{0x555e,0x555e,0xa24},
{0x555f,0x555f,0xabc},
{0x5561,0x5561,0xa25},
{0x5562,0x5562,0x1e63},
{0x5563,0x5563,0xa32},
{0x5564,0x5564,0xa2d},
{0x5565,0x5565,0x1e6b},
{0x5566,0x5566,0xa22},
{0x5569,0x5569,0x3e9f},
{0x556a,0x556a,0xa21},
{0x556b,0x556b,0x3b2e},
{0x5571,0x5571,0x3bc6},
{0x5572,0x5572,0x3e8b},
{0x5573,0x5573,0x3f24},
{0x5575,0x5576,0x1e5b},
{0x5577,0x5577,0x20c7},
{0x5579,0x5579,0x435d},
{0x557b,0x557b,0xbfb},
{0x557c,0x557c,0xbfe},
{0x557d,0x557d,0x20d2},
{0x557e,0x557e,0xc12},
{0x557f,0x557f,0x20d5},
{0x5580,0x5580,0xbfc},
{0x5581,0x5581,0x20ce},
{0x5582,0x5582,0xc02},
{0x5583,0x5583,0xc08},
{0x5584,0x5584,0xd1b},
{0x5586,0x5586,0x40ae},
{0x5587,0x5587,0xc06},
{0x5588,0x5588,0x20cb},
{0x5589,0x5589,0xc13},
{0x558a,0x558a,0xbff},
{0x558b,0x558b,0xc07},
{0x558c,0x558c,0x20d3},
{0x558d,0x558d,0x2387},
{0x558e,0x558e,0x20d8},
{0x558f,0x558f,0x20cc},
{0x5590,0x5590,0x430e},
{0x5591,0x5591,0x20c3},
{0x5592,0x5592,0x20d0},
{0x5593,0x5593,0x20ca},
{0x5594,0x5594,0xc05},
{0x5595,0x5595,0x20d6},
{0x5598,0x5598,0xc01},
{0x5599,0x5599,0xc15},
{0x559a,0x559a,0xc0e},
{0x559c,0x559c,0xc03},
{0x559d,0x559d,0xc00},
{0x559f,0x559f,0xc0b},
{0x55a1,0x55a1,0x20d7},
{0x55a2,0x55a2,0x20c9},
{0x55a3,0x55a3,0x20cf},
{0x55a4,0x55a4,0x20d1},
{0x55a5,0x55a5,0x20c5},
{0x55a6,0x55a6,0x20d4},
{0x55a7,0x55a7,0xbfd},
{0x55a8,0x55a8,0x20c4},
{0x55a9,0x55a9,0x40af},
{0x55aa,0x55aa,0xc04},
{0x55ab,0x55ab,0xc14},
{0x55ac,0x55ac,0xc10},
{0x55ad,0x55ad,0x20c6},
{0x55ae,0x55ae,0xc0a},
{0x55b0,0x55b0,0x38f5},
{0x55b1,0x55b1,0xc11},
{0x55b2,0x55b2,0xc0d},
{0x55b3,0x55b3,0xc09},
{0x55b4,0x55b4,0x39fe},
{0x55b5,0x55b5,0x20cd},
{0x55ba,0x55ba,0x3e89},
{0x55bb,0x55bb,0xc0f},
{0x55bc,0x55bc,0x3dc3},
{0x55bf,0x55bf,0x2385},
{0x55c0,0x55c0,0x2381},
{0x55c1,0x55c1,0x3e4f},
{0x55c2,0x55c2,0x2390},
{0x55c3,0x55c3,0x237a},
{0x55c4,0x55c4,0x2383},
{0x55c5,0x55c6,0xde0},
{0x55c7,0x55c7,0xdd9},
{0x55c8,0x55c8,0x238c},
{0x55c9,0x55c9,0xde3},
{0x55ca,0x55ca,0x237f},
{0x55cb,0x55cb,0x237e},
{0x55cc,0x55cc,0x237c},
{0x55cd,0x55cd,0x238e},
{0x55ce,0x55ce,0xdd7},
{0x55cf,0x55cf,0x2388},
{0x55d0,0x55d0,0x237d},
{0x55d1,0x55d1,0xdda},
{0x55d2,0x55d2,0x2386},
{0x55d3,0x55d3,0xdd5},
{0x55d4,0x55d4,0x2382},
{0x55d5,0x55d5,0x2389},
{0x55d6,0x55d6,0x238b},
{0x55d7,0x55d7,0x45b3},
{0x55d8,0x55d8,0x43ab},
{0x55d9,0x55d9,0x238f},
{0x55da,0x55da,0xdde},
{0x55db,0x55db,0x237b},
{0x55dc,0x55dc,0xdd8},
{0x55dd,0x55dd,0x2380},
{0x55df,0x55df,0xdd3},
{0x55e1,0x55e1,0xddf},
{0x55e2,0x55e2,0x238a},
{0x55e3,0x55e4,0xddb},
{0x55e5,0x55e5,0xde2},
{0x55e6,0x55e6,0xdd6},
{0x55e7,0x55e7,0x11f},
{0x55e8,0x55e8,0xdd4},
{0x55e9,0x55e9,0x2384},
{0x55ea,0x55ea,0x3e7c},
{0x55ec,0x55ec,0x37d2},
{0x55ef,0x55ef,0xddd},
{0x55f0,0x55f0,0x3e88},
{0x55f1,0x55f1,0x3e83},
{0x55f2,0x55f2,0x238d},
{0x55f5,0x55f5,0x4786},
{0x55f6,0x55f6,0xf9f},
{0x55f7,0x55f7,0xf9a},
{0x55f9,0x55f9,0x2637},
{0x55fa,0x55fa,0x2633},
{0x55fb,0x55fb,0x4626},
{0x55fc,0x55fc,0x262d},
{0x55fd,0x55fd,0xf94},
{0x55fe,0x55fe,0xf90},
{0x55ff,0x55ff,0x2636},
{0x5600,0x5600,0xf91},
{0x5601,0x5601,0x2630},
{0x5602,0x5602,0x2632},
{0x5604,0x5604,0x2635},
{0x5605,0x5605,0x3e82},
{0x5606,0x5606,0xf96},
{0x5608,0x5608,0xf9d},
{0x5609,0x5609,0xf97},
{0x560c,0x560c,0x262b},
{0x560d,0x560e,0xf98},
{0x560f,0x560f,0x262e},
{0x5610,0x5610,0xf9e},
{0x5611,0x5611,0x3f4d},
{0x5612,0x5612,0x262c},
{0x5613,0x5613,0x2631},
{0x5614,0x5614,0xf95},
{0x5615,0x5615,0x262a},
{0x5616,0x5616,0xf9b},
{0x5617,0x5617,0xf93},
{0x561b,0x561b,0xf92},
{0x561c,0x561c,0x262f},
{0x561d,0x561d,0x2634},
{0x561e,0x561e,0x3e68},
{0x561f,0x561f,0xf9c},
{0x5620,0x5620,0x3f7d},
{0x5621,0x5621,0x43ad},
{0x5622,0x5622,0x3e67},
{0x5623,0x5623,0x4707},
{0x5625,0x5625,0x3e78},
{0x5627,0x5627,0x2629},
{0x5629,0x5629,0x1119},
{0x562a,0x562a,0x289d},
{0x562c,0x562c,0x289a},
{0x562d,0x562d,0x3e63},
{0x562e,0x562e,0x1113},
{0x562f,0x5630,0x111f},
{0x5632,0x5632,0x1116},
{0x5633,0x5633,0x2898},
{0x5634,0x5634,0x1118},
{0x5635,0x5635,0x2890},
{0x5636,0x5636,0x111e},
{0x5637,0x5637,0x40b7},
{0x5638,0x5638,0x289c},
{0x5639,0x5639,0x1115},
{0x563a,0x563a,0x289e},
{0x563b,0x563b,0x1114},
{0x563d,0x563d,0x2899},
{0x563e,0x563e,0x289b},
{0x563f,0x563f,0x1117},
{0x5640,0x5640,0x2897},
{0x5641,0x5641,0x2891},
{0x5642,0x5642,0x288e},
{0x5643,0x5643,0x3e7e},
{0x5645,0x5645,0x20c8},
{0x5646,0x5646,0x2894},
{0x5648,0x5648,0x288d},
{0x5649,0x5649,0x2893},
{0x564a,0x564a,0x2892},
{0x564c,0x564c,0x288f},
{0x564d,0x564d,0x40bc},
{0x564e,0x564e,0x111b},
{0x564f,0x564f,0x40bd},
{0x5650,0x5650,0x47cf},
{0x5652,0x5652,0x45c2},
{0x5653,0x5653,0x111a},
{0x5654,0x5654,0x43af},
{0x5657,0x5657,0x111c},
{0x5658,0x5658,0x2895},
{0x5659,0x5659,0x1295},
{0x565a,0x565a,0x2896},
{0x565d,0x565d,0x3ef9},
{0x565e,0x565e,0x2b10},
{0x5660,0x5660,0x2b09},
{0x5661,0x5661,0x3812},
{0x5662,0x5662,0x12a1},
{0x5663,0x5663,0x2b0d},
{0x5664,0x5664,0x1299},
{0x5665,0x5665,0x129d},
{0x5666,0x5666,0x2b0c},
{0x5668,0x5668,0x129c},
{0x5669,0x5669,0x1298},
{0x566a,0x566a,0x129b},
{0x566b,0x566b,0x1296},
{0x566c,0x566c,0x12a0},
{0x566d,0x566d,0x2b0e},
{0x566e,0x566e,0x2b0a},
{0x566f,0x566f,0x129f},
{0x5670,0x5670,0x2b08},
{0x5671,0x5671,0x129e},
{0x5672,0x5672,0x2b0f},
{0x5673,0x5673,0x2b0b},
{0x5674,0x5674,0x111d},
{0x5676,0x5676,0x12a2},
{0x5677,0x5677,0x2b11},
{0x5678,0x5678,0x129a},
{0x5679,0x5679,0x1297},
{0x567a,0x567a,0x3d85},
{0x567b,0x567b,0x3eb7},
{0x567c,0x567c,0x3eed},
{0x567e,0x567e,0x2d47},
{0x567f,0x567f,0x2d49},
{0x5680,0x5680,0x13ba},
{0x5681,0x5681,0x2d4a},
{0x5682,0x5682,0x2d48},
{0x5683,0x5683,0x2d46},
{0x5684,0x5684,0x2d45},
{0x5685,0x5685,0x13bc},
{0x5686,0x5686,0x2d44},
{0x5687,0x5687,0x13bd},
{0x5689,0x5689,0x4628},
{0x568a,0x568a,0x3949},
{0x568b,0x568b,0x3e4c},
{0x568c,0x568d,0x2d42},
{0x568e,0x568e,0x13b9},
{0x568f,0x568f,0x13be},
{0x5690,0x5690,0x13bb},
{0x5692,0x5692,0x39a6},
{0x5693,0x5693,0x2d41},
{0x5695,0x5695,0x14ca},
{0x5697,0x5697,0x2f13},
{0x5698,0x5698,0x2f11},
{0x5699,0x5699,0x2f16},
{0x569a,0x569a,0x2f14},
{0x569c,0x569c,0x2f12},
{0x569d,0x569d,0x2f15},
{0x569e,0x569e,0x39a4},
{0x569f,0x569f,0x3948},
{0x56a1,0x56a1,0x436b},
{0x56a4,0x56a4,0x3cc8},
{0x56a5,0x56a5,0x1576},
{0x56a6,0x56a7,0x3081},
{0x56a8,0x56a8,0x1577},
{0x56aa,0x56aa,0x3083},
{0x56ab,0x56ab,0x307f},
{0x56ac,0x56ac,0x3084},
{0x56ad,0x56ad,0x3080},
{0x56ae,0x56ae,0x14cb},
{0x56af,0x56af,0x45f7},
{0x56b1,0x56b1,0x463f},
{0x56b2,0x56b2,0x31c8},
{0x56b3,0x56b3,0x31ca},
{0x56b4,0x56b4,0x160c},
{0x56b5,0x56b5,0x31c9},
{0x56b6,0x56b6,0x160b},
{0x56b7,0x56b7,0x160a},
{0x56b9,0x56b9,0x486f},
{0x56bc,0x56bc,0x160d},
{0x56bd,0x56be,0x32ca},
{0x56bf,0x56bf,0x3e5d},
{0x56c0,0x56c0,0x166b},
{0x56c1,0x56c1,0x166a},
{0x56c2,0x56c2,0x166c},
{0x56c3,0x56c3,0x32c9},
{0x56c5,0x56c5,0x3379},
{0x56c6,0x56c6,0x3378},
{0x56c8,0x56c8,0x16bd},
{0x56c9,0x56c9,0x16bf},
{0x56ca,0x56ca,0x16be},
{0x56cb,0x56cb,0x337a},
{0x56cc,0x56cc,0x16f6},
{0x56cd,0x56cd,0x3481},
{0x56d1,0x56d1,0x171f},
{0x56d3,0x56d3,0x3480},
{0x56d4,0x56d4,0x34c9},
{0x56d6,0x56d6,0x488a},
{0x56d7,0x56d7,0x1775},
{0x56da,0x56da,0x32d},
{0x56db,0x56db,0x32c},
{0x56dd,0x56dd,0x3ac},
{0x56de,0x56de,0x3ab},
{0x56df,0x56df,0x17d0},
{0x56e0,0x56e0,0x3aa},
{0x56e1,0x56e1,0x17cf},
{0x56e2,0x56e2,0x4548},
{0x56e4,0x56e4,0x463},
{0x56e5,0x56e5,0x1850},
{0x56e7,0x56e7,0x184f},
{0x56ea,0x56ea,0x461},
{0x56eb,0x56eb,0x464},
{0x56ed,0x56ed,0x40c4},
{0x56ee,0x56ee,0x184e},
{0x56ef,0x56ef,0x40c3},
{0x56f0,0x56f0,0x462},
{0x56f1,0x56f1,0x40bf},
{0x56f7,0x56f7,0x1933},
{0x56f9,0x56f9,0x1934},
{0x56fa,0x56fa,0x578},
{0x56fd,0x56fd,0x3d64},
{0x56ff,0x56ff,0x6e6},
{0x5700,0x5700,0x40c2},
{0x5701,0x5702,0x1c5b},
{0x5703,0x5704,0x879},
{0x5707,0x5707,0x1e74},
{0x5708,0x5708,0xa36},
{0x5709,0x5709,0xa38},
{0x570a,0x570a,0x1e73},
{0x570b,0x570b,0xa37},
{0x570c,0x570c,0x20d9},
{0x570d,0x570d,0xc16},
{0x5712,0x5713,0xde4},
{0x5714,0x5714,0x2391},
{0x5715,0x5715,0x3e36},
{0x5716,0x5716,0xfa1},
{0x5718,0x5718,0xfa0},
{0x571a,0x571a,0x289f},
{0x571b,0x571b,0x2b13},
{0x571c,0x571c,0x2b12},
{0x571d,0x571d,0x3a02},
{0x571e,0x571e,0x3505},
{0x571f,0x571f,0x27a},
{0x5720,0x5720,0x1784},
{0x5722,0x5723,0x179a},
{0x5728,0x5728,0x3af},
{0x5729,0x5729,0x3b3},
{0x572a,0x572a,0x17d2},
{0x572c,0x572c,0x3b1},
{0x572d,0x572d,0x3b0},
{0x572e,0x572e,0x17d1},
{0x572f,0x572f,0x3b2},
{0x5730,0x5730,0x3ae},
{0x5732,0x5732,0x3af9},
{0x5733,0x5733,0x3ad},
{0x5734,0x5734,0x17d3},
{0x573b,0x573b,0x46e},
{0x573e,0x573e,0x46b},
{0x573f,0x573f,0x4855},
{0x5740,0x5740,0x467},
{0x5741,0x5741,0x1851},
{0x5742,0x5742,0x40cc},
{0x5743,0x5743,0x40de},
{0x5745,0x5745,0x1852},
{0x5746,0x5746,0x40c8},
{0x5747,0x5747,0x469},
{0x5749,0x5749,0x1854},
{0x574a,0x574a,0x465},
{0x574b,0x574b,0x1855},
{0x574c,0x574c,0x1853},
{0x574d,0x574d,0x468},
{0x574e,0x574e,0x46a},
{0x574f,0x574f,0x46d},
{0x5750,0x5750,0x46c},
{0x5751,0x5751,0x466},
{0x5752,0x5752,0x1856},
{0x5754,0x5754,0x4785},
{0x5757,0x5757,0x47e6},
{0x575b,0x575b,0x3982},
{0x575f,0x575f,0x3fbf},
{0x5761,0x5761,0x57d},
{0x5762,0x5762,0x1941},
{0x5764,0x5764,0x57f},
{0x5766,0x5766,0x57e},
{0x5767,0x5767,0x3f2b},
{0x5768,0x5768,0x1942},
{0x5769,0x5769,0x57c},
{0x576a,0x576a,0x57b},
{0x576b,0x576b,0x1938},
{0x576d,0x576d,0x1937},
{0x576f,0x576f,0x1935},
{0x5770,0x5770,0x193a},
{0x5771,0x5771,0x1939},
{0x5772,0x5772,0x1936},
{0x5773,0x5774,0x193f},
{0x5775,0x5775,0x193d},
{0x5776,0x5776,0x193b},
{0x5777,0x5777,0x57a},
{0x577b,0x577b,0x193e},
{0x577c,0x577c,0x580},
{0x577d,0x577d,0x1943},
{0x577e,0x577e,0x46dc},
{0x577f,0x577f,0x3a07},
{0x5780,0x5780,0x193c},
{0x5782,0x5782,0x6e7},
{0x5783,0x5783,0x579},
{0x5788,0x5788,0x484b},
{0x578a,0x578a,0x3c7b},
{0x578b,0x578b,0x6e8},
{0x578c,0x578c,0x1a90},
{0x578d,0x578d,0x3a06},
{0x578f,0x578f,0x1a96},
{0x5790,0x5790,0x4166},
{0x5793,0x5793,0x6ee},
{0x5794,0x5794,0x1a94},
{0x5795,0x5795,0x1a9a},
{0x5797,0x5797,0x1a91},
{0x5798,0x5798,0x1a95},
{0x5799,0x5799,0x1a97},
{0x579a,0x579a,0x1a99},
{0x579b,0x579b,0x1a93},
{0x579c,0x579c,0x4608},
{0x579d,0x579d,0x1a92},
{0x579e,0x579f,0x1a8d},
{0x57a0,0x57a0,0x6e9},
{0x57a1,0x57a1,0x4864},
{0x57a2,0x57a2,0x6eb},
{0x57a3,0x57a3,0x6ea},
{0x57a4,0x57a4,0x1a8f},
{0x57a5,0x57a5,0x1a98},
{0x57a7,0x57a7,0x4914},
{0x57aa,0x57aa,0x4905},
{0x57ae,0x57ae,0x6ed},
{0x57b4,0x57b4,0x4741},
{0x57b5,0x57b5,0x1a8c},
{0x57b6,0x57b6,0x1c66},
{0x57b8,0x57b8,0x1c65},
{0x57b9,0x57b9,0x1c6a},
{0x57ba,0x57ba,0x1c61},
{0x57bb,0x57bb,0x3c79},
{0x57bc,0x57bc,0x1c64},
{0x57bd,0x57bd,0x1c63},
{0x57be,0x57be,0x372c},
{0x57bf,0x57bf,0x1c67},
{0x57c1,0x57c1,0x1c6b},
{0x57c2,0x57c2,0x87b},
{0x57c3,0x57c3,0x87e},
{0x57c4,0x57c4,0x3b5b},
{0x57c6,0x57c6,0x1c62},
{0x57c7,0x57c7,0x1c68},
{0x57c8,0x57c8,0x3d0b},
{0x57cb,0x57cb,0x87d},
{0x57cc,0x57cc,0x1c5d},
{0x57ce,0x57ce,0x6ec},
{0x57cf,0x57cf,0x1e82},
{0x57d0,0x57d0,0x1c69},
{0x57d2,0x57d2,0x1c60},
{0x57d4,0x57d4,0x87c},
{0x57d5,0x57d5,0x1c5f},
{0x57d7,0x57d7,0x3c7d},
{0x57dc,0x57dc,0x1e79},
{0x57dd,0x57dd,0x3a05},
{0x57de,0x57de,0x3f01},
{0x57df,0x57df,0xa39},
{0x57e0,0x57e0,0xa3d},
{0x57e1,0x57e1,0x1e89},
{0x57e2,0x57e2,0x1e77},
{0x57e3,0x57e3,0x1e85},
{0x57e4,0x57e4,0xa3e},
{0x57e5,0x57e5,0x1e87},
{0x57e6,0x57e6,0x40cf},
{0x57e7,0x57e7,0x1e8d},
{0x57e9,0x57e9,0x1e91},
{0x57ec,0x57ec,0x1e88},
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{0x5eb2,0x5eb3,0x1ed1},
{0x5eb4,0x5eb4,0x1ecf},
{0x5eb5,0x5eb5,0xa73},
{0x5eb6,0x5eb6,0xa72},
{0x5eb7,0x5eb8,0xa70},
{0x5eb9,0x5eb9,0x1ed0},
{0x5ebd,0x5ebd,0x43bd},
{0x5ebe,0x5ebe,0xa74},
{0x5ec1,0x5ec2,0xc3d},
{0x5ec4,0x5ec4,0xc3f},
{0x5ec5,0x5ec5,0x23cc},
{0x5ec6,0x5ec6,0x23ce},
{0x5ec7,0x5ec7,0x23d0},
{0x5ec8,0x5ec8,0xe02},
{0x5ec9,0x5ec9,0xe01},
{0x5eca,0x5eca,0xc3c},
{0x5ecb,0x5ecb,0x23cf},
{0x5ecc,0x5ecc,0x23cd},
{0x5ecd,0x5ecd,0x3a30},
{0x5ece,0x5ece,0x2678},
{0x5ed1,0x5ed1,0x2676},
{0x5ed2,0x5ed2,0x267c},
{0x5ed3,0x5ed3,0xfca},
{0x5ed4,0x5ed4,0x267d},
{0x5ed5,0x5ed5,0x267a},
{0x5ed6,0x5ed6,0xfcb},
{0x5ed7,0x5ed7,0x2677},
{0x5ed8,0x5ed8,0x2675},
{0x5ed9,0x5ed9,0x267b},
{0x5eda,0x5eda,0x113c},
{0x5edb,0x5edb,0x28c9},
{0x5edc,0x5edc,0x2679},
{0x5edd,0x5edd,0x113e},
{0x5ede,0x5ede,0x28ca},
{0x5edf,0x5edf,0x113d},
{0x5ee0,0x5ee0,0x1140},
{0x5ee1,0x5ee1,0x28cb},
{0x5ee2,0x5ee2,0x113b},
{0x5ee3,0x5ee3,0x113f},
{0x5ee5,0x5ee5,0x2b3e},
{0x5ee6,0x5ee6,0x2b3c},
{0x5ee7,0x5ee7,0x2b3b},
{0x5ee8,0x5ee8,0x2b3d},
{0x5ee9,0x5ee9,0x2b3a},
{0x5eec,0x5eec,0x157d},
{0x5eee,0x5eef,0x31cf},
{0x5ef1,0x5ef1,0x32d0},
{0x5ef2,0x5ef2,0x3380},
{0x5ef3,0x5ef3,0x1742},
{0x5ef4,0x5ef4,0x229},
{0x5ef6,0x5ef6,0x5b7},
{0x5ef7,0x5ef7,0x492},
{0x5ef8,0x5ef8,0x386f},
{0x5ef9,0x5ef9,0x4143},
{0x5efa,0x5efa,0x714},
{0x5efb,0x5efb,0x4144},
{0x5efc,0x5efc,0x4146},
{0x5efe,0x5efe,0x28e},
{0x5eff,0x5eff,0x2cd},
{0x5f01,0x5f01,0x33d},
{0x5f02,0x5f02,0x17e6},
{0x5f04,0x5f04,0x493},
{0x5f05,0x5f05,0x1879},
{0x5f07,0x5f07,0x1ad5},
{0x5f08,0x5f08,0x715},
{0x5f0a,0x5f0a,0xfcc},
{0x5f0b,0x5f0b,0x28f},
{0x5f0c,0x5f0c,0x3a3e},
{0x5f0d,0x5f0d,0x4149},
{0x5f0e,0x5f0e,0x3a3f},
{0x5f0f,0x5f0f,0x3cc},
{0x5f12,0x5f12,0xe03},
{0x5f13,0x5f13,0x290},
{0x5f14,0x5f15,0x2ce},
{0x5f17,0x5f17,0x33f},
{0x5f18,0x5f18,0x33e},
{0x5f1a,0x5f1a,0x17e7},
{0x5f1b,0x5f1b,0x3cd},
{0x5f1d,0x5f1d,0x187a},
{0x5f1f,0x5f1f,0x494},
{0x5f22,0x5f24,0x1973},
{0x5f25,0x5f25,0x4630},
{0x5f26,0x5f27,0x5b8},
{0x5f28,0x5f28,0x1972},
{0x5f29,0x5f29,0x5ba},
{0x5f2d,0x5f2d,0x716},
{0x5f2e,0x5f2e,0x1ad6},
{0x5f30,0x5f30,0x1c8d},
{0x5f31,0x5f31,0x8ae},
{0x5f33,0x5f33,0x1c8c},
{0x5f35,0x5f35,0xa75},
{0x5f36,0x5f36,0x1ed3},
{0x5f37,0x5f37,0xa76},
{0x5f38,0x5f38,0x1ed4},
{0x5f3a,0x5f3a,0x414e},
{0x5f3c,0x5f3c,0xc40},
{0x5f40,0x5f40,0x23d1},
{0x5f43,0x5f43,0x267f},
{0x5f44,0x5f44,0x267e},
{0x5f46,0x5f46,0xfcd},
{0x5f48,0x5f48,0x1141},
{0x5f49,0x5f49,0x28cc},
{0x5f4a,0x5f4a,0x12ad},
{0x5f4b,0x5f4b,0x2b3f},
{0x5f4c,0x5f4c,0x13ce},
{0x5f4d,0x5f4d,0x3ba5},
{0x5f4e,0x5f4e,0x16c3},
{0x5f4f,0x5f4f,0x3416},
{0x5f50,0x5f50,0x22a},
{0x5f51,0x5f51,0x44e9},
{0x5f54,0x5f54,0x1976},
{0x5f56,0x5f56,0x1ad7},
{0x5f57,0x5f57,0xa77},
{0x5f58,0x5f58,0x212f},
{0x5f59,0x5f59,0xe04},
{0x5f5c,0x5f5c,0x3d5a},
{0x5f5d,0x5f5d,0x14cf},
{0x5f61,0x5f61,0x22b},
{0x5f62,0x5f62,0x496},
{0x5f63,0x5f63,0x4152},
{0x5f64,0x5f64,0x495},
{0x5f65,0x5f65,0x717},
{0x5f67,0x5f67,0x1c8e},
{0x5f69,0x5f69,0xa79},
{0x5f6a,0x5f6a,0xb89},
{0x5f6b,0x5f6b,0xa7a},
{0x5f6c,0x5f6c,0xa78},
{0x5f6d,0x5f6d,0xc41},
{0x5f6f,0x5f6f,0x2680},
{0x5f70,0x5f70,0xfce},
{0x5f71,0x5f71,0x1142},
{0x5f72,0x5f72,0x4154},
{0x5f73,0x5f73,0x1777},
{0x5f74,0x5f74,0x17e8},
{0x5f76,0x5f76,0x187c},
{0x5f77,0x5f77,0x497},
{0x5f78,0x5f78,0x187b},
{0x5f79,0x5f79,0x498},
{0x5f7b,0x5f7b,0x4058},
{0x5f7c,0x5f7c,0x5be},
{0x5f7d,0x5f7d,0x1979},
{0x5f7e,0x5f7e,0x1978},
{0x5f7f,0x5f7f,0x5bd},
{0x5f80,0x5f81,0x5bb},
{0x5f82,0x5f82,0x1977},
{0x5f83,0x5f83,0x4631},
{0x5f85,0x5f85,0x719},
{0x5f86,0x5f86,0x1ad8},
{0x5f87,0x5f87,0x71c},
{0x5f88,0x5f88,0x718},
{0x5f89,0x5f89,0x71e},
{0x5f8a,0x5f8b,0x71a},
{0x5f8c,0x5f8c,0x71d},
{0x5f90,0x5f90,0x8b1},
{0x5f91,0x5f91,0x8b0},
{0x5f92,0x5f92,0x8af},
{0x5f96,0x5f96,0x1ed6},
{0x5f97,0x5f97,0xa7b},
{0x5f98,0x5f98,0xa7e},
{0x5f99,0x5f99,0xa7c},
{0x5f9b,0x5f9b,0x1ed5},
{0x5f9c,0x5f9c,0xa81},
{0x5f9e,0x5f9e,0xa7d},
{0x5f9f,0x5f9f,0x1ed7},
{0x5fa0,0x5fa0,0xa80},
{0x5fa1,0x5fa1,0xa7f},
{0x5fa4,0x5fa4,0x402c},
{0x5fa5,0x5fa5,0x2131},
{0x5fa6,0x5fa6,0x2130},
{0x5fa7,0x5fa7,0x4157},
{0x5fa8,0x5fa8,0xc44},
{0x5fa9,0x5faa,0xc42},
{0x5fab,0x5fab,0x2132},
{0x5fac,0x5fac,0xe05},
{0x5fad,0x5fad,0x23d3},
{0x5fae,0x5fae,0xe06},
{0x5faf,0x5faf,0x23d2},
{0x5fb1,0x5fb1,0x3d98},
{0x5fb2,0x5fb2,0x28cd},
{0x5fb5,0x5fb5,0x1144},
{0x5fb6,0x5fb6,0x2681},
{0x5fb7,0x5fb7,0x1143},
{0x5fb9,0x5fb9,0xfcf},
{0x5fba,0x5fba,0x3f9f},
{0x5fbb,0x5fbb,0x2b41},
{0x5fbc,0x5fbc,0x2b40},
{0x5fbd,0x5fbd,0x13cf},
{0x5fbe,0x5fbe,0x2d5e},
{0x5fbf,0x5fbf,0x308e},
{0x5fc0,0x5fc1,0x31d1},
{0x5fc3,0x5fc3,0x2d0},
{0x5fc4,0x5fc4,0x44ea},
{0x5fc5,0x5fc5,0x340},
{0x5fc9,0x5fc9,0x17a7},
{0x5fcc,0x5fcc,0x49a},
{0x5fcd,0x5fcd,0x49c},
{0x5fcf,0x5fcf,0x17eb},
{0x5fd0,0x5fd0,0x187f},
{0x5fd1,0x5fd1,0x187e},
{0x5fd2,0x5fd2,0x187d},
{0x5fd4,0x5fd4,0x17ea},
{0x5fd5,0x5fd5,0x17e9},
{0x5fd6,0x5fd6,0x3cf},
{0x5fd7,0x5fd7,0x49b},
{0x5fd8,0x5fd8,0x499},
{0x5fd9,0x5fd9,0x3ce},
{0x5fdb,0x5fdb,0x3a4a},
{0x5fdd,0x5fdd,0x5bf},
{0x5fde,0x5fde,0x197a},
{0x5fdf,0x5fdf,0x41af},
{0x5fe0,0x5fe0,0x5c0},
{0x5fe1,0x5fe1,0x1884},
{0x5fe3,0x5fe3,0x1886},
{0x5fe4,0x5fe4,0x1885},
{0x5fe5,0x5fe5,0x197b},
{0x5fe8,0x5fe8,0x1881},
{0x5fea,0x5fea,0x4a0},
{0x5feb,0x5feb,0x49e},
{0x5fed,0x5fed,0x1880},
{0x5fee,0x5fee,0x1882},
{0x5fef,0x5fef,0x1888},
{0x5ff1,0x5ff1,0x49d},
{0x5ff3,0x5ff3,0x1883},
{0x5ff4,0x5ff4,0x188c},
{0x5ff5,0x5ff5,0x5c2},
{0x5ff7,0x5ff7,0x1889},
{0x5ff8,0x5ff8,0x49f},
{0x5ffa,0x5ffa,0x1887},
{0x5ffb,0x5ffb,0x188a},
{0x5ffd,0x5ffd,0x5c1},
{0x5fff,0x5fff,0x5c3},
{0x6000,0x6000,0x188b},
{0x6009,0x6009,0x198f},
{0x600a,0x600a,0x1982},
{0x600b,0x600b,0x1980},
{0x600c,0x600c,0x198e},
{0x600d,0x600d,0x1989},
{0x600e,0x600e,0x723},
{0x600f,0x600f,0x5c4},
{0x6010,0x6010,0x198a},
{0x6011,0x6011,0x198d},
{0x6012,0x6012,0x71f},
{0x6013,0x6013,0x198c},
{0x6014,0x6014,0x5c5},
{0x6015,0x6015,0x5ca},
{0x6016,0x6016,0x5c8},
{0x6017,0x6017,0x1983},
{0x6019,0x6019,0x197e},
{0x601a,0x601a,0x1985},
{0x601b,0x601b,0x5cf},
{0x601c,0x601c,0x1990},
{0x601d,0x601d,0x720},
{0x601e,0x601e,0x1986},
{0x6020,0x6020,0x721},
{0x6021,0x6021,0x5cb},
{0x6022,0x6022,0x1988},
{0x6023,0x6023,0x4185},
{0x6024,0x6024,0x1ae7},
{0x6025,0x6025,0x722},
{0x6026,0x6026,0x197d},
{0x6027,0x6027,0x5cc},
{0x6028,0x6028,0x724},
{0x6029,0x6029,0x5cd},
{0x602a,0x602a,0x5c9},
{0x602b,0x602b,0x5ce},
{0x602c,0x602c,0x1987},
{0x602d,0x602d,0x197c},
{0x602e,0x602e,0x198b},
{0x602f,0x602f,0x5c6},
{0x6031,0x6031,0x4161},
{0x6032,0x6032,0x197f},
{0x6033,0x6033,0x1984},
{0x6034,0x6034,0x1981},
{0x6035,0x6035,0x5c7},
{0x6037,0x6037,0x1ad9},
{0x6039,0x6039,0x1ada},
{0x603b,0x603b,0x4553},
{0x6040,0x6040,0x1ae4},
{0x6041,0x6041,0x1c92},
{0x6042,0x6042,0x1ae5},
{0x6043,0x6043,0x72a},
{0x6044,0x6044,0x1ae8},
{0x6045,0x6045,0x1ade},
{0x6046,0x6046,0x729},
{0x6047,0x6047,0x1ae0},
{0x6049,0x6049,0x1ae1},
{0x604a,0x604a,0x4074},
{0x604c,0x604c,0x1ae3},
{0x604d,0x604d,0x725},
{0x6050,0x6050,0x8b5},
{0x6052,0x6052,0x36ec},
{0x6053,0x6053,0x1adf},
{0x6054,0x6054,0x1adb},
{0x6055,0x6055,0x8b6},
{0x6058,0x6058,0x1ae9},
{0x6059,0x6059,0x8b2},
{0x605a,0x605a,0x1c90},
{0x605b,0x605b,0x1ae2},
{0x605d,0x605d,0x1c8f},
{0x605e,0x605e,0x1add},
{0x605f,0x605f,0x1ae6},
{0x6062,0x6062,0x728},
{0x6063,0x6063,0x8b3},
{0x6064,0x6064,0x72e},
{0x6065,0x6065,0x8b4},
{0x6066,0x6066,0x1aea},
{0x6067,0x6067,0x1c91},
{0x6068,0x6068,0x727},
{0x6069,0x6069,0x8b8},
{0x606a,0x606a,0x72d},
{0x606b,0x606b,0x72c},
{0x606c,0x606c,0x72b},
{0x606d,0x606d,0x8b7},
{0x606e,0x606e,0x1aeb},
{0x606f,0x606f,0x8b9},
{0x6070,0x6070,0x726},
{0x6072,0x6072,0x1adc},
{0x6075,0x6075,0x3a56},
{0x6077,0x6077,0x4005},
{0x607e,0x607e,0x3a47},
{0x607f,0x607f,0xa82},
{0x6080,0x6080,0x1c95},
{0x6081,0x6081,0x1c97},
{0x6083,0x6083,0x1c99},
{0x6084,0x6084,0x8ba},
{0x6085,0x6085,0x8c0},
{0x6086,0x6086,0x1eda},
{0x6087,0x6087,0x1c9d},
{0x6088,0x6088,0x1c94},
{0x6089,0x6089,0xa84},
{0x608a,0x608a,0x1ed8},
{0x608c,0x608c,0x8bf},
{0x608d,0x608d,0x8bd},
{0x608e,0x608e,0x1c9f},
{0x6090,0x6090,0x1ed9},
{0x6092,0x6092,0x1c96},
{0x6094,0x6094,0x8be},
{0x6095,0x6095,0x1c9a},
{0x6096,0x6096,0x8c1},
{0x6097,0x6097,0x1c9c},
{0x609a,0x609a,0x8bc},
{0x609b,0x609b,0x1c9b},
{0x609c,0x609c,0x1c9e},
{0x609d,0x609d,0x1c98},
{0x609e,0x609e,0x416a},
{0x609f,0x609f,0x8bb},
{0x60a0,0x60a0,0xa85},
{0x60a2,0x60a2,0x1c93},
{0x60a3,0x60a3,0xa83},
{0x60a4,0x60a4,0x4001},
{0x60a7,0x60a7,0x3adc},
{0x60a8,0x60a8,0xa86},
{0x60b0,0x60b0,0x1edc},
{0x60b1,0x60b1,0x1ee5},
{0x60b2,0x60b2,0xc47},
{0x60b4,0x60b4,0xa88},
{0x60b5,0x60b5,0xa8d},
{0x60b6,0x60b6,0xc48},
{0x60b7,0x60b7,0x1ee7},
{0x60b8,0x60b8,0xa94},
{0x60b9,0x60b9,0x2134},
{0x60ba,0x60ba,0x1edd},
{0x60bb,0x60bb,0xa8c},
{0x60bc,0x60bc,0xa8f},
{0x60bd,0x60bd,0xa8a},
{0x60be,0x60be,0x1edb},
{0x60bf,0x60bf,0x1ee9},
{0x60c0,0x60c0,0x1eec},
{0x60c1,0x60c1,0x2143},
{0x60c3,0x60c3,0x1eea},
{0x60c4,0x60c4,0x2138},
{0x60c5,0x60c5,0xa8b},
{0x60c6,0x60c6,0xa92},
{0x60c7,0x60c7,0xa96},
{0x60c8,0x60c8,0x1ee4},
{0x60c9,0x60c9,0x2133},
{0x60ca,0x60ca,0x1ee8},
{0x60cb,0x60cb,0xa87},
{0x60cc,0x60cc,0x2135},
{0x60cd,0x60cd,0x1eeb},
{0x60ce,0x60ce,0x2137},
{0x60cf,0x60cf,0x1ee0},
{0x60d1,0x60d1,0xc45},
{0x60d3,0x60d4,0x1ede},
{0x60d5,0x60d5,0xa91},
{0x60d7,0x60d7,0x4635},
{0x60d8,0x60d8,0xa90},
{0x60d9,0x60d9,0x1ee2},
{0x60da,0x60da,0xa95},
{0x60db,0x60db,0x1ee6},
{0x60dc,0x60dc,0xa8e},
{0x60dd,0x60dd,0x1ee3},
{0x60df,0x60df,0xa93},
{0x60e0,0x60e0,0xc49},
{0x60e1,0x60e1,0xc46},
{0x60e2,0x60e2,0x2136},
{0x60e3,0x60e3,0x3d75},
{0x60e4,0x60e4,0x1ee1},
{0x60e6,0x60e6,0xa89},
{0x60e7,0x60e7,0x3d84},
{0x60e8,0x60e8,0x3d7b},
{0x60e9,0x60e9,0x4009},
{0x60f0,0x60f0,0xc4e},
{0x60f1,0x60f1,0xc52},
{0x60f2,0x60f2,0x213a},
{0x60f3,0x60f3,0xe0b},
{0x60f4,0x60f4,0xc50},
{0x60f5,0x60f5,0x213e},
{0x60f6,0x60f6,0xc54},
{0x60f7,0x60f7,0x23d4},
{0x60f8,0x60f8,0x2140},
{0x60f9,0x60f9,0xe0d},
{0x60fa,0x60fa,0xc4c},
{0x60fb,0x60fb,0xc4f},
{0x60fc,0x60fc,0x2141},
{0x60fd,0x60fd,0x3fa8},
{0x60fe,0x60fe,0x2142},
{0x60ff,0x60ff,0x2148},
{0x6100,0x6100,0xc56},
{0x6101,0x6101,0xe0e},
{0x6103,0x6103,0x2144},
{0x6104,0x6104,0x2149},
{0x6105,0x6105,0x213d},
{0x6106,0x6106,0xe18},
{0x6107,0x6107,0x3c35},
{0x6108,0x6108,0xe0f},
{0x6109,0x6109,0xc55},
{0x610a,0x610a,0x213b},
{0x610b,0x610b,0x214a},
{0x610c,0x610c,0x3c87},
{0x610d,0x610d,0xe17},
{0x610e,0x610e,0xc53},
{0x610f,0x610f,0xe08},
{0x6110,0x6110,0x2147},
{0x6112,0x6112,0xc57},
{0x6113,0x6113,0x213f},
{0x6114,0x6114,0x2139},
{0x6115,0x6115,0xc4d},
{0x6116,0x6116,0x213c},
{0x6118,0x6118,0x2145},
{0x6119,0x6119,0x3ef6},
{0x611a,0x611a,0xe07},
{0x611b,0x611b,0xe0c},
{0x611c,0x611c,0xc4a},
{0x611d,0x611d,0x2146},
{0x611f,0x611f,0xe0a},
{0x6123,0x6123,0xc4b},
{0x6127,0x6127,0xe16},
{0x6128,0x6128,0x2683},
{0x6129,0x6129,0x23df},
{0x612b,0x612b,0x23d7},
{0x612c,0x612c,0x2682},
{0x612e,0x612e,0x23db},
{0x612f,0x612f,0x23dd},
{0x6130,0x6130,0x3f37},
{0x6132,0x6132,0x23da},
{0x6134,0x6134,0xe15},
{0x6136,0x6136,0x23d9},
{0x6137,0x6137,0xe19},
{0x613b,0x613b,0x2692},
{0x613d,0x613d,0x4636},
{0x613e,0x613e,0xe14},
{0x613f,0x613f,0xfd1},
{0x6140,0x6140,0x23e0},
{0x6141,0x6141,0x2684},
{0x6142,0x6142,0x4174},
{0x6144,0x6144,0xe12},
{0x6145,0x6145,0x23d8},
{0x6146,0x6146,0x23dc},
{0x6147,0x6147,0xfd0},
{0x6148,0x6148,0xe09},
{0x6149,0x614a,0x23d5},
{0x614b,0x614b,0xfd2},
{0x614c,0x614c,0xe11},
{0x614d,0x614d,0xe13},
{0x614e,0x614e,0xe10},
{0x614f,0x614f,0x23de},
{0x6150,0x6150,0x3c32},
{0x6152,0x6153,0x2688},
{0x6154,0x6154,0x268e},
{0x6155,0x6155,0x1149},
{0x6156,0x6156,0x2695},
{0x6158,0x6158,0xfd8},
{0x6159,0x6159,0x3fba},
{0x615a,0x615a,0xfd7},
{0x615b,0x615b,0x2690},
{0x615c,0x615c,0x4186},
{0x615d,0x615d,0x1148},
{0x615e,0x615e,0x2685},
{0x615f,0x615f,0xfd6},
{0x6160,0x6160,0x494c},
{0x6161,0x6161,0x2694},
{0x6162,0x6163,0xfd4},
{0x6164,0x6164,0x4173},
{0x6165,0x6165,0x2691},
{0x6166,0x6166,0x28de},
{0x6167,0x6167,0x1146},
{0x6168,0x6168,0xc51},
{0x616a,0x616a,0x2693},
{0x616b,0x616b,0x114d},
{0x616c,0x616c,0x268b},
{0x616e,0x616e,0x1147},
{0x616f,0x616f,0x3fc0},
{0x6170,0x6170,0x114c},
{0x6171,0x6171,0x2686},
{0x6172,0x6172,0x268a},
{0x6173,0x6173,0x2687},
{0x6174,0x6174,0x268d},
{0x6175,0x6175,0xfd9},
{0x6176,0x6176,0x1145},
{0x6177,0x6177,0xfd3},
{0x6179,0x6179,0x28d0},
{0x617a,0x617a,0x268f},
{0x617c,0x617c,0x114b},
{0x617d,0x617d,0x3fbd},
{0x617e,0x617e,0x114e},
{0x6180,0x6180,0x268c},
{0x6181,0x6181,0x4177},
{0x6182,0x6182,0x114a},
{0x6183,0x6183,0x28cf},
{0x6187,0x6187,0x417a},
{0x6189,0x6189,0x28d4},
{0x618a,0x618a,0x12b1},
{0x618b,0x618b,0x28ce},
{0x618c,0x618c,0x2b4d},
{0x618d,0x618d,0x28dd},
{0x618e,0x618e,0x1152},
{0x6190,0x6190,0x1150},
{0x6191,0x6191,0x12af},
{0x6192,0x6192,0x28da},
{0x6193,0x6193,0x28d6},
{0x6194,0x6194,0x1156},
{0x6195,0x6195,0x3de0},
{0x6196,0x6196,0x2b44},
{0x6198,0x6198,0x3a55},
{0x6199,0x6199,0x3a54},
{0x619a,0x619a,0x1154},
{0x619b,0x619b,0x28d5},
{0x619c,0x619c,0x4002},
{0x619d,0x619d,0x2b42},
{0x619f,0x619f,0x28d9},
{0x61a1,0x61a1,0x28dc},
{0x61a2,0x61a2,0x28d3},
{0x61a4,0x61a4,0x1155},
{0x61a7,0x61a7,0x114f},
{0x61a8,0x61a8,0x2b43},
{0x61a9,0x61a9,0x12b0},
{0x61aa,0x61aa,0x28db},
{0x61ab,0x61ab,0x1151},
{0x61ac,0x61ac,0x1153},
{0x61ad,0x61ad,0x28d8},
{0x61ae,0x61ae,0x1157},
{0x61af,0x61af,0x28d7},
{0x61b0,0x61b0,0x28d2},
{0x61b1,0x61b1,0x28d1},
{0x61b2,0x61b2,0x12ae},
{0x61b3,0x61b3,0x28df},
{0x61b4,0x61b4,0x2b46},
{0x61b5,0x61b5,0x2d60},
{0x61b6,0x61b6,0x12b3},
{0x61b7,0x61b7,0x4639},
{0x61b8,0x61b8,0x2b4c},
{0x61b9,0x61b9,0x43bf},
{0x61ba,0x61ba,0x2b4a},
{0x61bc,0x61bc,0x2d61},
{0x61be,0x61be,0x12b4},
{0x61bf,0x61bf,0x2b4b},
{0x61c0,0x61c0,0x3a50},
{0x61c1,0x61c1,0x2b48},
{0x61c2,0x61c2,0x13d1},
{0x61c3,0x61c3,0x2d5f},
{0x61c5,0x61c5,0x2b45},
{0x61c6,0x61c6,0x2b47},
{0x61c7,0x61c7,0x13d2},
{0x61c8,0x61c8,0x12b6},
{0x61c9,0x61c9,0x13d0},
{0x61ca,0x61ca,0x12b5},
{0x61cb,0x61cb,0x13d4},
{0x61cc,0x61cc,0x2b49},
{0x61cd,0x61cd,0x12b2},
{0x61cf,0x61cf,0x463a},
{0x61d0,0x61d0,0x4181},
{0x61d3,0x61d3,0x417e},
{0x61d6,0x61d6,0x2f26},
{0x61d8,0x61d8,0x2f1e},
{0x61da,0x61da,0x38b1},
{0x61de,0x61de,0x2d67},
{0x61df,0x61df,0x2f1f},
{0x61e0,0x61e0,0x2d63},
{0x61e2,0x61e2,0x3fc5},
{0x61e3,0x61e3,0x14d0},
{0x61e4,0x61e4,0x2d65},
{0x61e5,0x61e5,0x2d64},
{0x61e6,0x61e6,0x13d3},
{0x61e7,0x61e7,0x2d62},
{0x61e8,0x61e8,0x2d66},
{0x61e9,0x61e9,0x2f27},
{0x61ea,0x61ea,0x2f23},
{0x61eb,0x61eb,0x2f25},
{0x61ed,0x61ee,0x2f20},
{0x61f0,0x61f0,0x2f24},
{0x61f1,0x61f1,0x2f22},
{0x61f2,0x61f2,0x157e},
{0x61f5,0x61f5,0x1581},
{0x61f6,0x61f6,0x1580},
{0x61f7,0x61f7,0x157f},
{0x61f8,0x61f8,0x1614},
{0x61f9,0x61f9,0x31d3},
{0x61fa,0x61fa,0x1615},
{0x61fb,0x61fb,0x308f},
{0x61fc,0x61fc,0x1670},
{0x61fd,0x61fd,0x32d1},
{0x61fe,0x61fe,0x1671},
{0x61ff,0x61ff,0x16c4},
{0x6200,0x6200,0x16f8},
{0x6201,0x6201,0x3417},
{0x6203,0x6204,0x3418},
{0x6207,0x6207,0x3533},
{0x6208,0x6208,0x2d1},
{0x6209,0x6209,0x17a8},
{0x620a,0x620a,0x341},
{0x620c,0x620d,0x3d1},
{0x620e,0x620e,0x3d0},
{0x6210,0x6210,0x3d3},
{0x6211,0x6211,0x4a2},
{0x6212,0x6212,0x4a1},
{0x6214,0x6214,0x1991},
{0x6215,0x6215,0x5d1},
{0x6216,0x6216,0x5d0},
{0x6219,0x6219,0x1ca0},
{0x621a,0x621b,0xa97},
{0x621f,0x621f,0xc58},
{0x6220,0x6220,0x23e1},
{0x6221,0x6222,0xe1a},
{0x6223,0x6223,0x23e3},
{0x6224,0x6224,0x23e5},
{0x6225,0x6225,0x23e4},
{0x6227,0x6227,0x2697},
{0x6229,0x6229,0x2696},
{0x622a,0x622a,0xfda},
{0x622b,0x622b,0x2698},
{0x622c,0x622c,0x463c},
{0x622d,0x622d,0x28e0},
{0x622e,0x622e,0x1158},
{0x6230,0x6230,0x12b7},
{0x6232,0x6232,0x13d5},
{0x6233,0x6233,0x14d1},
{0x6234,0x6234,0x13d6},
{0x6236,0x6236,0x2d2},
{0x6237,0x6237,0x451a},
{0x6239,0x6239,0x3fc2},
{0x623a,0x623a,0x188d},
{0x623d,0x623d,0x1992},
{0x623e,0x623e,0x5d3},
{0x623f,0x623f,0x5d2},
{0x6240,0x6240,0x5d4},
{0x6241,0x6241,0x72f},
{0x6242,0x6243,0x1aec},
{0x6246,0x6246,0x1ca1},
{0x6247,0x6247,0x8c2},
{0x6248,0x6248,0xa99},
{0x6249,0x6249,0xc59},
{0x624a,0x624a,0x214b},
{0x624b,0x624b,0x2d3},
{0x624c,0x624c,0x44ec},
{0x624d,0x624d,0x291},
{0x624e,0x624e,0x2d4},
{0x6250,0x6250,0x17a9},
{0x6251,0x6251,0x345},
{0x6252,0x6252,0x344},
{0x6253,0x6254,0x342},
{0x6258,0x6258,0x3d6},
{0x6259,0x6259,0x17f2},
{0x625a,0x625a,0x17f4},
{0x625b,0x625b,0x3d5},
{0x625c,0x625c,0x17ec},
{0x625e,0x625e,0x17ed},
{0x6260,0x6260,0x17f3},
{0x6261,0x6261,0x17ef},
{0x6262,0x6262,0x17f1},
{0x6263,0x6263,0x3d4},
{0x6264,0x6264,0x17ee},
{0x6265,0x6265,0x17f5},
{0x6266,0x6266,0x17f0},
{0x6268,0x6268,0x3f15},
{0x626d,0x626d,0x4a9},
{0x626e,0x626e,0x4b2},
{0x626f,0x626f,0x4b0},
{0x6270,0x6270,0x1897},
{0x6271,0x6271,0x1894},
{0x6272,0x6272,0x189c},
{0x6273,0x6273,0x4ae},
{0x6274,0x6274,0x189d},
{0x6276,0x6276,0x4a7},
{0x6277,0x6277,0x189a},
{0x6279,0x6279,0x4ad},
{0x627a,0x627a,0x1896},
{0x627b,0x627b,0x1895},
{0x627c,0x627c,0x4ab},
{0x627d,0x627d,0x189b},
{0x627e,0x627e,0x4ac},
{0x627f,0x627f,0x5d5},
{0x6280,0x6280,0x4a6},
{0x6281,0x6281,0x1898},
{0x6282,0x6282,0x3f86},
{0x6283,0x6283,0x188e},
{0x6284,0x6284,0x4a3},
{0x6285,0x6285,0x3f50},
{0x6286,0x6286,0x4b6},
{0x6287,0x6287,0x1893},
{0x6288,0x6288,0x1899},
{0x6289,0x6289,0x4a8},
{0x628a,0x628a,0x4aa},
{0x628c,0x628c,0x188f},
{0x628e,0x628f,0x1890},
{0x6290,0x6290,0x43c0},
{0x6291,0x6291,0x4b5},
{0x6292,0x6292,0x4af},
{0x6293,0x6293,0x4b4},
{0x6294,0x6294,0x1892},
{0x6295,0x6295,0x4b3},
{0x6296,0x6296,0x4a5},
{0x6297,0x6297,0x4a4},
{0x6298,0x6298,0x4b1},
{0x629d,0x629d,0x3e96},
{0x62a4,0x62a4,0x3a69},
{0x62a6,0x62a6,0x3fc1},
{0x62a8,0x62a8,0x5e3},
{0x62a9,0x62a9,0x199e},
{0x62aa,0x62aa,0x1997},
{0x62ab,0x62ab,0x5de},
{0x62ac,0x62ac,0x5f1},
{0x62ad,0x62ad,0x1993},
{0x62ae,0x62ae,0x199a},
{0x62af,0x62af,0x199c},
{0x62b0,0x62b0,0x199f},
{0x62b1,0x62b1,0x5ec},
{0x62b3,0x62b3,0x199b},
{0x62b4,0x62b4,0x1994},
{0x62b5,0x62b5,0x5ea},
{0x62b6,0x62b6,0x1998},
{0x62b8,0x62b8,0x19a0},
{0x62b9,0x62b9,0x5db},
{0x62bb,0x62bb,0x199d},
{0x62bc,0x62bc,0x5e5},
{0x62bd,0x62bd,0x5e4},
{0x62be,0x62be,0x1996},
{0x62bf,0x62bf,0x5d9},
{0x62c2,0x62c2,0x5da},
{0x62c3,0x62c3,0x3d8f},
{0x62c4,0x62c4,0x5d8},
{0x62c5,0x62c5,0x418a},
{0x62c6,0x62c6,0x5f0},
{0x62c7,0x62c7,0x5e8},
{0x62c8,0x62c8,0x5e2},
{0x62c9,0x62c9,0x5d6},
{0x62ca,0x62ca,0x1999},
{0x62cb,0x62cb,0x5e1},
{0x62cc,0x62cc,0x5d7},
{0x62cd,0x62cd,0x5e9},
{0x62ce,0x62ce,0x5f2},
{0x62cf,0x62cf,0x1aee},
{0x62d0,0x62d0,0x5e6},
{0x62d1,0x62d1,0x1995},
{0x62d2,0x62d2,0x5dc},
{0x62d3,0x62d4,0x5df},
{0x62d5,0x62d5,0x418c},
{0x62d6,0x62d7,0x5ee},
{0x62d8,0x62d8,0x5ed},
{0x62d9,0x62d9,0x5e7},
{0x62da,0x62da,0x5eb},
{0x62db,0x62db,0x5dd},
{0x62dc,0x62dc,0x730},
{0x62df,0x62df,0x401c},
{0x62e5,0x62e5,0x463d},
{0x62eb,0x62eb,0x1af4},
{0x62ec,0x62ec,0x73c},
{0x62ed,0x62ed,0x734},
{0x62ee,0x62ee,0x736},
{0x62ef,0x62ef,0x73b},
{0x62f0,0x62f0,0x1b00},
{0x62f1,0x62f1,0x739},
{0x62f2,0x62f2,0x1ca2},
{0x62f3,0x62f3,0x8c3},
{0x62f4,0x62f4,0x73e},
{0x62f5,0x62f5,0x1af1},
{0x62f6,0x62f6,0x1af9},
{0x62f7,0x62f7,0x73a},
{0x62f8,0x62f8,0x1af8},
{0x62f9,0x62f9,0x1af5},
{0x62fa,0x62fa,0x1afd},
{0x62fb,0x62fb,0x1aff},
{0x62fc,0x62fc,0x733},
{0x62fd,0x62fd,0x737},
{0x62fe,0x62fe,0x73d},
{0x62ff,0x62ff,0x8c5},
{0x6300,0x6300,0x1afa},
{0x6301,0x6301,0x735},
{0x6302,0x6302,0x740},
{0x6303,0x6303,0x1af3},
{0x6307,0x6307,0x738},
{0x6308,0x6308,0x8c4},
{0x6309,0x6309,0x732},
{0x630b,0x630b,0x1af0},
{0x630c,0x630c,0x1af7},
{0x630d,0x630d,0x1aef},
{0x630e,0x630e,0x1af2},
{0x630f,0x630f,0x1af6},
{0x6310,0x6310,0x1ca3},
{0x6311,0x6311,0x73f},
{0x6313,0x6314,0x1afb},
{0x6315,0x6315,0x1afe},
{0x6316,0x6316,0x731},
{0x6318,0x6318,0x43c1},
{0x6328,0x6328,0x8d3},
{0x6329,0x6329,0x1caf},
{0x632a,0x632b,0x8d1},
{0x632c,0x632c,0x1ca5},
{0x632d,0x632d,0x1cb5},
{0x632e,0x632e,0x3edd},
{0x632f,0x632f,0x8c8},
{0x6331,0x6331,0x3a65},
{0x6332,0x6332,0x1eed},
{0x6333,0x6333,0x1cb7},
{0x6334,0x6334,0x1cb1},
{0x6335,0x6335,0x3f16},
{0x6336,0x6336,0x1ca8},
{0x6337,0x6337,0x3a63},
{0x6338,0x6338,0x1cba},
{0x6339,0x6339,0x1cab},
{0x633a,0x633a,0x8ce},
{0x633b,0x633b,0x1f04},
{0x633c,0x633c,0x1cae},
{0x633d,0x633d,0x8d0},
{0x633e,0x633e,0x8c7},
{0x6340,0x6340,0x1cbc},
{0x6341,0x6341,0x1cb0},
{0x6342,0x6342,0x8ca},
{0x6343,0x6343,0x1ca9},
{0x6344,0x6345,0x1ca6},
{0x6346,0x6346,0x8cb},
{0x6347,0x6347,0x1cb6},
{0x6348,0x6348,0x1cbd},
{0x6349,0x6349,0x8cd},
{0x634a,0x634a,0x1cad},
{0x634b,0x634b,0x1cac},
{0x634c,0x634c,0x8d5},
{0x634d,0x634d,0x8d4},
{0x634e,0x634e,0x8c6},
{0x634f,0x634f,0x8cc},
{0x6350,0x6350,0x8cf},
{0x6351,0x6351,0x1cb9},
{0x6354,0x6354,0x1cb3},
{0x6355,0x6355,0x8c9},
{0x6356,0x6356,0x1ca4},
{0x6357,0x6357,0x1cbb},
{0x6358,0x6358,0x1cb2},
{0x6359,0x6359,0x1cb4},
{0x635a,0x635a,0x1cb8},
{0x6364,0x6364,0x3fc7},
{0x6365,0x6365,0x1eee},
{0x6367,0x6367,0xaa1},
{0x6368,0x6368,0xab5},
{0x6369,0x6369,0xab4},
{0x636b,0x636b,0xaa9},
{0x636c,0x636c,0x418e},
{0x636d,0x636d,0x1f00},
{0x636e,0x636e,0x1efc},
{0x636f,0x636f,0x1ef9},
{0x6370,0x6370,0x1f0b},
{0x6371,0x6371,0xaa4},
{0x6372,0x6372,0xa9c},
{0x6375,0x6375,0x1efe},
{0x6376,0x6376,0xc69},
{0x6377,0x6377,0xaa0},
{0x6378,0x6378,0x1f06},
{0x6379,0x6379,0x4367},
{0x637a,0x637a,0xab6},
{0x637b,0x637b,0xab3},
{0x637c,0x637c,0x1f02},
{0x637d,0x637d,0x1ef1},
{0x637f,0x637f,0x3f4b},
{0x6380,0x6380,0xab2},
{0x6381,0x6381,0x1f08},
{0x6382,0x6382,0x1ef0},
{0x6383,0x6383,0xaa7},
{0x6384,0x6384,0xaab},
{0x6385,0x6385,0x1f07},
{0x6387,0x6387,0x1efa},
{0x6388,0x6388,0xaac},
{0x6389,0x6389,0xaa6},
{0x638a,0x638a,0x1eef},
{0x638b,0x638b,0x4188},
{0x638c,0x638c,0xc5b},
{0x638d,0x638d,0x1f0a},
{0x638e,0x638e,0x1ef8},
{0x638f,0x638f,0xab1},
{0x6390,0x6390,0x1efb},
{0x6391,0x6391,0x1f09},
{0x6392,0x6392,0xab0},
{0x6394,0x6394,0x214c},
{0x6396,0x6396,0xa9d},
{0x6397,0x6397,0x1ef6},
{0x6398,0x6398,0xaa2},
{0x6399,0x6399,0xaad},
{0x639b,0x639b,0xaa8},
{0x639c,0x639c,0x1eff},
{0x639d,0x639d,0x1ef5},
{0x639e,0x639e,0x1ef3},
{0x639f,0x639f,0x1f05},
{0x63a0,0x63a0,0xa9a},
{0x63a1,0x63a1,0xaae},
{0x63a2,0x63a2,0xa9e},
{0x63a3,0x63a3,0xc5a},
{0x63a4,0x63a4,0x1f03},
{0x63a5,0x63a5,0xa9f},
{0x63a7,0x63a7,0xa9b},
{0x63a8,0x63a8,0xaaa},
{0x63a9,0x63a9,0xaa5},
{0x63aa,0x63aa,0xaa3},
{0x63ab,0x63ab,0x1ef7},
{0x63ac,0x63ac,0xaaf},
{0x63ad,0x63ad,0x1ef4},
{0x63ae,0x63ae,0x1f01},
{0x63af,0x63af,0x1efd},
{0x63b0,0x63b0,0x214e},
{0x63b1,0x63b1,0x214d},
{0x63b9,0x63b9,0x3e9d},
{0x63bd,0x63bd,0x1ef2},
{0x63be,0x63be,0x215e},
{0x63c0,0x63c0,0xc5d},
{0x63c1,0x63c1,0x46a8},
{0x63c2,0x63c2,0x2164},
{0x63c3,0x63c3,0x2153},
{0x63c4,0x63c4,0x2161},
{0x63c5,0x63c5,0x23e6},
{0x63c6,0x63c6,0xc60},
{0x63c7,0x63c7,0x2165},
{0x63c8,0x63c8,0x2168},
{0x63c9,0x63c9,0xc5f},
{0x63ca,0x63ca,0x2156},
{0x63cb,0x63cb,0x2167},
{0x63cc,0x63cc,0x2166},
{0x63cd,0x63cd,0xc61},
{0x63ce,0x63ce,0x214f},
{0x63cf,0x63cf,0xc5c},
{0x63d0,0x63d0,0xc64},
{0x63d1,0x63d1,0x3a66},
{0x63d2,0x63d2,0xc62},
{0x63d3,0x63d3,0x2163},
{0x63d5,0x63d5,0x2159},
{0x63d6,0x63d6,0xc66},
{0x63d7,0x63d7,0x216a},
{0x63d8,0x63d8,0x2162},
{0x63d9,0x63d9,0x216b},
{0x63da,0x63da,0xc6e},
{0x63db,0x63db,0xc6c},
{0x63dc,0x63dc,0x2160},
{0x63dd,0x63dd,0x215f},
{0x63de,0x63de,0x3e60},
{0x63df,0x63df,0x215d},
{0x63e0,0x63e0,0x2157},
{0x63e1,0x63e1,0xc65},
{0x63e2,0x63e2,0x4641},
{0x63e3,0x63e3,0xc63},
{0x63e4,0x63e4,0x1caa},
{0x63e5,0x63e5,0x2150},
{0x63e6,0x63e6,0x489f},
{0x63e7,0x63e7,0x2404},
{0x63e8,0x63e8,0x2151},
{0x63e9,0x63e9,0xc5e},
{0x63ea,0x63ea,0xc6b},
{0x63eb,0x63eb,0x23e8},
{0x63ed,0x63ee,0xc67},
{0x63ef,0x63ef,0x2152},
{0x63f0,0x63f0,0x2169},
{0x63f1,0x63f1,0x23e7},
{0x63f2,0x63f2,0x215a},
{0x63f3,0x63f3,0x2155},
{0x63f4,0x63f4,0xc6a},
{0x63f5,0x63f5,0x215b},
{0x63f6,0x63f6,0x2158},
{0x63f8,0x63f8,0x4192},
{0x63f9,0x63f9,0xc6f},
{0x63fb,0x63fb,0x4642},
{0x63fc,0x63fc,0x3e9c},
{0x63fe,0x63fe,0x3e9e},
{0x6406,0x6406,0xe2a},
{0x6407,0x6407,0x4643},
{0x6409,0x6409,0x23eb},
{0x640a,0x640a,0x23fe},
{0x640b,0x640b,0x2403},
{0x640c,0x640c,0x23f7},
{0x640d,0x640d,0xe26},
{0x640e,0x640e,0x2408},
{0x640f,0x640f,0xe23},
{0x6410,0x6410,0x23e9},
{0x6412,0x6412,0x23ea},
{0x6413,0x6413,0xe1c},
{0x6414,0x6414,0xe25},
{0x6415,0x6415,0x23f1},
{0x6416,0x6417,0xe28},
{0x6418,0x6418,0x23f2},
{0x641a,0x641a,0x23ff},
{0x641b,0x641b,0x2405},
{0x641c,0x641c,0xe24},
{0x641e,0x641e,0xe1e},
{0x641f,0x641f,0x23f0},
{0x6420,0x6420,0x23ec},
{0x6421,0x6421,0x2407},
{0x6422,0x6423,0x23f5},
{0x6424,0x6424,0x23ed},
{0x6425,0x6425,0x2401},
{0x6426,0x6426,0x23f8},
{0x6427,0x6427,0x2402},
{0x6428,0x6428,0x23fa},
{0x642a,0x642a,0xe1f},
{0x642b,0x642b,0x2699},
{0x642c,0x642c,0xe22},
{0x642d,0x642d,0xe20},
{0x642e,0x642e,0x2406},
{0x642f,0x642f,0x23fd},
{0x6430,0x6430,0x23f9},
{0x6432,0x6432,0x45d9},
{0x6433,0x6433,0x23ee},
{0x6434,0x6434,0xfe4},
{0x6435,0x6435,0x23fc},
{0x6436,0x6436,0xe27},
{0x6437,0x6437,0x23f4},
{0x6438,0x6438,0x4191},
{0x6439,0x6439,0x23f3},
{0x643a,0x643a,0x419d},
{0x643b,0x643b,0x3a6b},
{0x643d,0x643d,0xe21},
{0x643e,0x643e,0xe1d},
{0x643f,0x643f,0x26ae},
{0x6440,0x6440,0x2400},
{0x6441,0x6441,0x23fb},
{0x6443,0x6443,0x23ef},
{0x644b,0x644b,0x26a9},
{0x644d,0x644d,0x269a},
{0x644e,0x644e,0x26a5},
{0x6450,0x6450,0x26ac},
{0x6451,0x6451,0xfe2},
{0x6452,0x6452,0xc6d},
{0x6453,0x6453,0x26aa},
{0x6454,0x6454,0xfdd},
{0x6458,0x6458,0xfdc},
{0x6459,0x6459,0x26b1},
{0x645a,0x645a,0x43c2},
{0x645b,0x645b,0x269b},
{0x645c,0x645c,0x26a8},
{0x645d,0x645d,0x269c},
{0x645e,0x645e,0x26a7},
{0x645f,0x645f,0xfe0},
{0x6460,0x6460,0x26ab},
{0x6461,0x6461,0x215c},
{0x6465,0x6465,0x26b2},
{0x6466,0x6466,0x26a3},
{0x6467,0x6467,0xfe3},
{0x6468,0x6468,0x28ee},
{0x6469,0x6469,0x1159},
{0x646b,0x646b,0x26b0},
{0x646c,0x646c,0x26af},
{0x646d,0x646d,0xfe5},
{0x646e,0x646e,0x28e1},
{0x646f,0x646f,0x115a},
{0x6470,0x6470,0x28e2},
{0x6471,0x6471,0x3a5b},
{0x6472,0x6473,0x269f},
{0x6474,0x6474,0x269d},
{0x6475,0x6475,0x26a2},
{0x6476,0x6476,0x269e},
{0x6477,0x6477,0x26b3},
{0x6478,0x6478,0xfdf},
{0x6479,0x6479,0x115b},
{0x647a,0x647a,0xfe1},
{0x647b,0x647b,0xfe6},
{0x647c,0x647c,0x436c},
{0x647d,0x647d,0x26a1},
{0x647f,0x647f,0x26ad},
{0x6482,0x6482,0x26a6},
{0x6485,0x6485,0x28e5},
{0x6487,0x6487,0xfdb},
{0x6488,0x6488,0x115e},
{0x6489,0x6489,0x2b54},
{0x648a,0x648a,0x28ea},
{0x648b,0x648b,0x28e9},
{0x648c,0x648c,0x28eb},
{0x648d,0x648d,0x4323},
{0x648f,0x648f,0x28e8},
{0x6490,0x6490,0x115f},
{0x6491,0x6491,0x43c3},
{0x6492,0x6492,0x1165},
{0x6493,0x6493,0x1162},
{0x6495,0x6495,0x1163},
{0x6496,0x6496,0x28e3},
{0x6497,0x6497,0x28e6},
{0x6498,0x6498,0x28f0},
{0x6499,0x6499,0x116b},
{0x649a,0x649a,0x1169},
{0x649c,0x649c,0x28e7},
{0x649d,0x649d,0x2154},
{0x649e,0x649e,0x115c},
{0x649f,0x649f,0x28ed},
{0x64a0,0x64a0,0x28e4},
{0x64a2,0x64a2,0x116c},
{0x64a3,0x64a3,0x28ec},
{0x64a4,0x64a4,0xfde},
{0x64a5,0x64a5,0x1161},
{0x64a6,0x64a6,0x26a4},
{0x64a9,0x64a9,0x1164},
{0x64ab,0x64ab,0x1168},
{0x64ac,0x64ac,0x116a},
{0x64ad,0x64ad,0x1167},
{0x64ae,0x64ae,0x1166},
{0x64af,0x64af,0x42e1},
{0x64b0,0x64b0,0x1160},
{0x64b1,0x64b1,0x28ef},
{0x64b2,0x64b2,0x115d},
{0x64b3,0x64b3,0x116d},
{0x64b4,0x64b4,0x4340},
{0x64b6,0x64b6,0x3a64},
{0x64bb,0x64bc,0x12bb},
{0x64bd,0x64bd,0x2b53},
{0x64be,0x64be,0x12c5},
{0x64bf,0x64bf,0x12c2},
{0x64c0,0x64c0,0x4645},
{0x64c1,0x64c1,0x12b9},
{0x64c2,0x64c2,0x12c0},
{0x64c3,0x64c3,0x2b55},
{0x64c4,0x64c4,0x12be},
{0x64c5,0x64c5,0x12b8},
{0x64c7,0x64c7,0x12bf},
{0x64c9,0x64c9,0x2b52},
{0x64ca,0x64ca,0x13d8},
{0x64cb,0x64cb,0x12ba},
{0x64cd,0x64cd,0x12c1},
{0x64ce,0x64ce,0x13d7},
{0x64cf,0x64cf,0x2b51},
{0x64d0,0x64d0,0x2b50},
{0x64d2,0x64d2,0x12c3},
{0x64d3,0x64d3,0x3f03},
{0x64d4,0x64d4,0x12c4},
{0x64d6,0x64d6,0x2b4f},
{0x64d7,0x64d7,0x2b4e},
{0x64d8,0x64d8,0x13d9},
{0x64d9,0x64d9,0x2b58},
{0x64da,0x64da,0x12bd},
{0x64db,0x64db,0x2b56},
{0x64dd,0x64dd,0x431e},
{0x64e0,0x64e0,0x13da},
{0x64e1,0x64e1,0x4199},
{0x64e2,0x64e2,0x13df},
{0x64e3,0x64e3,0x2d6a},
{0x64e4,0x64e4,0x2d6c},
{0x64e5,0x64e5,0x419a},
{0x64e6,0x64e6,0x13dc},
{0x64e7,0x64e7,0x37a8},
{0x64e8,0x64e8,0x2d6d},
{0x64e9,0x64e9,0x2d69},
{0x64ea,0x64ea,0x434a},
{0x64eb,0x64eb,0x2d6b},
{0x64ec,0x64ec,0x13dd},
{0x64ed,0x64ed,0x13e0},
{0x64ef,0x64ef,0x2d68},
{0x64f0,0x64f0,0x13db},
{0x64f1,0x64f1,0x13de},
{0x64f2,0x64f2,0x14d3},
{0x64f3,0x64f3,0x2b57},
{0x64f4,0x64f4,0x14d2},
{0x64f7,0x64f7,0x14d8},
{0x64f8,0x64f8,0x2f2b},
{0x64fa,0x64fb,0x14d6},
{0x64fc,0x64fc,0x2f2e},
{0x64fd,0x64fd,0x2f2a},
{0x64fe,0x64fe,0x14d4},
{0x64ff,0x64ff,0x2f28},
{0x6500,0x6500,0x1582},
{0x6501,0x6501,0x2f2c},
{0x6503,0x6503,0x2f2d},
{0x6504,0x6504,0x2f29},
{0x6506,0x6506,0x14d5},
{0x6507,0x6507,0x3090},
{0x6509,0x6509,0x3093},
{0x650a,0x650a,0x4536},
{0x650c,0x650c,0x3094},
{0x650d,0x650d,0x3092},
{0x650e,0x650e,0x3095},
{0x650f,0x650f,0x1583},
{0x6510,0x6510,0x3091},
{0x6511,0x6511,0x3aa9},
{0x6513,0x6513,0x31d7},
{0x6514,0x6514,0x1617},
{0x6515,0x6515,0x31d6},
{0x6516,0x6516,0x31d5},
{0x6517,0x6517,0x31d4},
{0x6518,0x6518,0x1616},
{0x6519,0x6519,0x1618},
{0x651b,0x651b,0x32d2},
{0x651c,0x651c,0x1673},
{0x651d,0x651d,0x1672},
{0x651e,0x651e,0x4187},
{0x651f,0x651f,0x3ec0},
{0x6520,0x6520,0x3382},
{0x6521,0x6521,0x3381},
{0x6522,0x6522,0x3384},
{0x6523,0x6523,0x16f9},
{0x6524,0x6524,0x16c5},
{0x6525,0x6525,0x341b},
{0x6526,0x6526,0x3383},
{0x6529,0x6529,0x341a},
{0x652a,0x652a,0x16fb},
{0x652b,0x652b,0x16fa},
{0x652c,0x652c,0x1721},
{0x652d,0x652d,0x3484},
{0x652e,0x652e,0x34ca},
{0x652f,0x652f,0x2d5},
{0x6530,0x6530,0x3e62},
{0x6532,0x6532,0x216c},
{0x6533,0x6533,0x2b59},
{0x6534,0x6534,0x22c},
{0x6535,0x6535,0x44ed},
{0x6536,0x6536,0x3d7},
{0x6537,0x6537,0x17f6},
{0x6538,0x6538,0x4b9},
{0x6539,0x6539,0x4b7},
{0x653b,0x653b,0x4b8},
{0x653d,0x653d,0x19a1},
{0x653e,0x653e,0x5f3},
{0x653f,0x653f,0x741},
{0x6541,0x6541,0x1b01},
{0x6543,0x6543,0x1b02},
{0x6545,0x6545,0x742},
{0x6546,0x6546,0x1cbf},
{0x6548,0x6549,0x8d6},
{0x654a,0x654a,0x1cbe},
{0x654d,0x654d,0x419f},
{0x654f,0x654f,0xabd},
{0x6551,0x6551,0xab9},
{0x6553,0x6553,0x1f0c},
{0x6554,0x6554,0xac0},
{0x6555,0x6555,0xabf},
{0x6556,0x6556,0xab8},
{0x6557,0x6557,0xabb},
{0x6558,0x6558,0xabe},
{0x6559,0x6559,0xaba},
{0x655c,0x655c,0x2170},
{0x655d,0x655d,0xab7},
{0x655e,0x655e,0xc70},
{0x655f,0x655f,0x41a5},
{0x6562,0x6563,0xc72},
{0x6564,0x6564,0x216f},
{0x6565,0x6565,0x2172},
{0x6566,0x6566,0xc71},
{0x6567,0x6567,0x216d},
{0x6568,0x6568,0x2171},
{0x656a,0x656a,0x216e},
{0x656b,0x656b,0x3a6c},
{0x656c,0x656c,0xe2b},
{0x656d,0x656d,0x41a4},
{0x656f,0x656f,0x2409},
{0x6572,0x6572,0xfe7},
{0x6573,0x6573,0x26b4},
{0x6574,0x6574,0x12c6},
{0x6575,0x6575,0x116e},
{0x6576,0x6576,0x28f1},
{0x6577,0x6578,0x116f},
{0x6579,0x6579,0x28f3},
{0x657a,0x657a,0x28f2},
{0x657b,0x657b,0x28f4},
{0x657c,0x657c,0x2b5b},
{0x657f,0x657f,0x2b5a},
{0x6580,0x6580,0x2d6f},
{0x6581,0x6581,0x2d6e},
{0x6582,0x6583,0x13e1},
{0x6584,0x6584,0x3096},
{0x6585,0x6585,0x41a3},
{0x6586,0x6586,0x4648},
{0x6587,0x6587,0x2d6},
{0x6588,0x6588,0x410b},
{0x6589,0x6589,0x4554},
{0x658c,0x658c,0x2173},
{0x6590,0x6590,0xc75},
{0x6591,0x6591,0xc74},
{0x6592,0x6592,0x240a},
{0x6594,0x6594,0x2f2f},
{0x6595,0x6595,0x1674},
{0x6596,0x6596,0x341c},
{0x6597,0x6597,0x2d7},
{0x6599,0x6599,0x8d8},
{0x659b,0x659b,0xac2},
{0x659c,0x659c,0xac1},
{0x659d,0x659e,0x2174},
{0x659f,0x659f,0xe2c},
{0x65a0,0x65a0,0x26b5},
{0x65a1,0x65a1,0xfe8},
{0x65a2,0x65a2,0x2b5c},
{0x65a4,0x65a4,0x2d8},
{0x65a5,0x65a5,0x346},
{0x65a7,0x65a7,0x5f4},
{0x65a8,0x65a8,0x19a2},
{0x65aa,0x65aa,0x1b03},
{0x65ab,0x65ab,0x743},
{0x65ac,0x65ac,0xac3},
{0x65ae,0x65ae,0x2176},
{0x65af,0x65af,0xc76},
{0x65b0,0x65b0,0xe2d},
{0x65b2,0x65b3,0x28f5},
{0x65b5,0x65b5,0x41a7},
{0x65b6,0x65b6,0x2d70},
{0x65b7,0x65b7,0x14d9},
{0x65b8,0x65b8,0x34cb},
{0x65b9,0x65b9,0x2d9},
{0x65bb,0x65bb,0x19a3},
{0x65bc,0x65bc,0x5f5},
{0x65bd,0x65bd,0x744},
{0x65be,0x65be,0x3e3b},
{0x65bf,0x65bf,0x1b04},
{0x65c1,0x65c1,0x8d9},
{0x65c2,0x65c2,0x1cc3},
{0x65c3,0x65c4,0x1cc1},
{0x65c5,0x65c5,0x8da},
{0x65c6,0x65c6,0x1cc0},
{0x65cb,0x65cc,0xac5},
{0x65cd,0x65cd,0x1f0d},
{0x65ce,0x65ce,0xac7},
{0x65cf,0x65cf,0xac4},
{0x65d0,0x65d0,0x2177},
{0x65d1,0x65d1,0x41aa},
{0x65d2,0x65d2,0x2178},
{0x65d3,0x65d3,0x240b},
{0x65d4,0x65d4,0x3ba8},
{0x65d6,0x65d6,0xfea},
{0x65d7,0x65d7,0xfe9},
{0x65da,0x65da,0x2d71},
{0x65db,0x65db,0x2f30},
{0x65dd,0x65dd,0x3098},
{0x65de,0x65de,0x3097},
{0x65df,0x65df,0x31d8},
{0x65e0,0x65e0,0x22d},
{0x65e1,0x65e1,0x1789},
{0x65e2,0x65e2,0x745},
{0x65e3,0x65e3,0x41ae},
{0x65e5,0x65e5,0x2da},
{0x65e6,0x65e6,0x347},
{0x65e8,0x65e8,0x3d9},
{0x65e9,0x65e9,0x3d8},
{0x65ec,0x65ed,0x3da},
{0x65ee,0x65ee,0x17f8},
{0x65ef,0x65ef,0x17f7},
{0x65f0,0x65f0,0x189e},
{0x65f1,0x65f1,0x4ba},
{0x65f2,0x65f2,0x18a1},
{0x65f3,0x65f3,0x18a0},
{0x65f4,0x65f4,0x189f},
{0x65f5,0x65f5,0x18a2},
{0x65fa,0x65fa,0x5f6},
{0x65fb,0x65fb,0x19a9},
{0x65fc,0x65fc,0x19a5},
{0x65fd,0x65fd,0x19ae},
{0x65ff,0x65ff,0x464a},
{0x6600,0x6600,0x5fd},
{0x6602,0x6602,0x5fb},
{0x6603,0x6603,0x19aa},
{0x6604,0x6604,0x19a6},
{0x6605,0x6605,0x19ad},
{0x6606,0x6606,0x5fa},
{0x6607,0x6607,0x601},
{0x6608,0x6608,0x19a8},
{0x6609,0x6609,0x19a4},
{0x660a,0x660a,0x600},
{0x660b,0x660b,0x19ab},
{0x660c,0x660c,0x5f9},
{0x660d,0x660d,0x19ac},
{0x660e,0x660e,0x5fc},
{0x660f,0x660f,0x5fe},
{0x6610,0x6610,0x19b0},
{0x6611,0x6611,0x19af},
{0x6612,0x6612,0x19a7},
{0x6613,0x6613,0x5f8},
{0x6614,0x6614,0x5f7},
{0x6615,0x6615,0x5ff},
{0x6618,0x6618,0x41b1},
{0x661c,0x661c,0x1b09},
{0x661d,0x661d,0x1b0f},
{0x661e,0x661e,0x3a93},
{0x661f,0x661f,0x74b},
{0x6620,0x6620,0x748},
{0x6621,0x6621,0x1b06},
{0x6622,0x6622,0x1b0b},
{0x6623,0x6623,0x4295},
{0x6624,0x6624,0x74e},
{0x6625,0x6625,0x746},
{0x6626,0x6626,0x1b0a},
{0x6627,0x6627,0x749},
{0x6628,0x6628,0x74c},
{0x662b,0x662b,0x1b0d},
{0x662d,0x662d,0x747},
{0x662e,0x662e,0x1b12},
{0x662f,0x662f,0x74a},
{0x6630,0x6630,0x3a8d},
{0x6631,0x6631,0x74d},
{0x6632,0x6632,0x1b07},
{0x6633,0x6633,0x1b0c},
{0x6634,0x6634,0x1b10},
{0x6635,0x6635,0x1b08},
{0x6636,0x6636,0x1b05},
{0x6639,0x6639,0x1b11},
{0x663a,0x663a,0x1b0e},
{0x6641,0x6641,0x8e2},
{0x6642,0x6642,0x8db},
{0x6643,0x6643,0x8de},
{0x6644,0x6644,0x41b4},
{0x6645,0x6645,0x8e1},
{0x6647,0x6647,0x1cc6},
{0x6648,0x6648,0x3d99},
{0x6649,0x6649,0x8dc},
{0x664a,0x664a,0x1cc4},
{0x664b,0x664b,0x41b7},
{0x664c,0x664c,0x8e0},
{0x664f,0x664f,0x8dd},
{0x6651,0x6651,0x1cc7},
{0x6652,0x6652,0x8df},
{0x6653,0x6653,0x464b},
{0x6657,0x6657,0x409b},
{0x6659,0x6659,0x1f11},
{0x665a,0x665a,0xac9},
{0x665b,0x665b,0x1f10},
{0x665c,0x665c,0x1f12},
{0x665d,0x665d,0xac8},
{0x665e,0x665e,0xacd},
{0x665f,0x665f,0x1cc5},
{0x6661,0x6661,0x1f0f},
{0x6662,0x6662,0x1f13},
{0x6663,0x6663,0x3a90},
{0x6664,0x6664,0xaca},
{0x6665,0x6665,0x1f0e},
{0x6666,0x6666,0xacc},
{0x6667,0x6667,0x41b9},
{0x6668,0x6668,0xacb},
{0x666a,0x666a,0x217f},
{0x666b,0x666b,0x3a8b},
{0x666c,0x666c,0x217a},
{0x666e,0x666e,0xc77},
{0x666f,0x666f,0xc7b},
{0x6670,0x6670,0xc78},
{0x6671,0x6671,0x217d},
{0x6672,0x6672,0x2180},
{0x6673,0x6673,0x41bb},
{0x6674,0x6674,0xc79},
{0x6676,0x6676,0xc7a},
{0x6677,0x6677,0xc7f},
{0x6678,0x6678,0x2414},
{0x6679,0x6679,0x217e},
{0x667a,0x667a,0xc7d},
{0x667b,0x667b,0x217b},
{0x667c,0x667c,0x2179},
{0x667d,0x667d,0x469b},
{0x667e,0x667e,0xc7e},
{0x6680,0x6680,0x217c},
{0x6684,0x6684,0xe33},
{0x6685,0x6685,0x4162},
{0x6686,0x6686,0x240c},
{0x6687,0x6688,0xe30},
{0x6689,0x6689,0xe2f},
{0x668a,0x668a,0x2411},
{0x668b,0x668b,0x2410},
{0x668c,0x668c,0x240d},
{0x668d,0x668d,0xe35},
{0x668e,0x668e,0x3a89},
{0x6690,0x6690,0x240f},
{0x6691,0x6691,0xc7c},
{0x6692,0x6692,0x464d},
{0x6694,0x6694,0x2413},
{0x6695,0x6695,0x240e},
{0x6696,0x6696,0xe32},
{0x6697,0x6697,0xe2e},
{0x6698,0x6698,0xe34},
{0x6699,0x6699,0x2412},
{0x669a,0x669a,0x3d3d},
{0x669d,0x669d,0xfed},
{0x669f,0x669f,0x26b8},
{0x66a0,0x66a0,0x26b7},
{0x66a1,0x66a1,0x26b6},
{0x66a2,0x66a2,0xfeb},
{0x66a4,0x66a4,0x40ba},
{0x66a8,0x66a8,0xfec},
{0x66a9,0x66a9,0x28f9},
{0x66aa,0x66aa,0x28fc},
{0x66ab,0x66ab,0x1172},
{0x66ad,0x66ad,0x4948},
{0x66ae,0x66ae,0x1171},
{0x66af,0x66af,0x28fd},
{0x66b0,0x66b0,0x28f8},
{0x66b1,0x66b1,0x1174},
{0x66b2,0x66b2,0x28fa},
{0x66b3,0x66b3,0x40b5},
{0x66b4,0x66b4,0x1173},
{0x66b5,0x66b5,0x28f7},
{0x66b6,0x66b6,0x3e13},
{0x66b7,0x66b7,0x28fb},
{0x66b8,0x66b8,0x12cc},
{0x66b9,0x66b9,0x12c9},
{0x66ba,0x66ba,0x2b65},
{0x66bb,0x66bb,0x2b64},
{0x66bd,0x66bd,0x2b63},
{0x66be,0x66be,0x2b5e},
{0x66bf,0x66bf,0x3d9a},
{0x66c0,0x66c0,0x2b5f},
{0x66c4,0x66c4,0x12ca},
{0x66c6,0x66c6,0x12c7},
{0x66c7,0x66c7,0x12cb},
{0x66c8,0x66c8,0x2b5d},
{0x66c9,0x66c9,0x12c8},
{0x66ca,0x66cb,0x2b60},
{0x66cc,0x66cc,0x2b66},
{0x66cd,0x66cd,0x40b8},
{0x66ce,0x66ce,0x3a77},
{0x66cf,0x66cf,0x2b62},
{0x66d2,0x66d2,0x2d72},
{0x66d6,0x66d6,0x13e4},
{0x66d8,0x66d8,0x2f33},
{0x66d9,0x66d9,0x13e3},
{0x66da,0x66db,0x2f31},
{0x66dc,0x66dc,0x14da},
{0x66dd,0x66dd,0x1585},
{0x66de,0x66de,0x3099},
{0x66e0,0x66e0,0x1584},
{0x66e3,0x66e4,0x31da},
{0x66e6,0x66e6,0x1619},
{0x66e8,0x66e8,0x31d9},
{0x66e9,0x66e9,0x1675},
{0x66eb,0x66eb,0x341d},
{0x66ec,0x66ec,0x16fc},
{0x66ed,0x66ee,0x3485},
{0x66f0,0x66f0,0x2db},
{0x66f1,0x66f1,0x3e84},
{0x66f2,0x66f3,0x3dc},
{0x66f4,0x66f4,0x4bb},
{0x66f6,0x66f6,0x19b1},
{0x66f7,0x66f7,0x74f},
{0x66f8,0x66f8,0x8e3},
{0x66f9,0x66f9,0xace},
{0x66fc,0x66fc,0xa1f},
{0x66fe,0x66ff,0xc80},
{0x6700,0x6700,0xbf0},
{0x6701,0x6701,0x2181},
{0x6702,0x6702,0x41c4},
{0x6703,0x6703,0xe36},
{0x6704,0x6704,0x26ba},
{0x6705,0x6705,0x26b9},
{0x6708,0x6708,0x2dc},
{0x6709,0x6709,0x3de},
{0x670a,0x670a,0x19b2},
{0x670b,0x670b,0x603},
{0x670c,0x670c,0x3fe2},
{0x670d,0x670d,0x602},
{0x670e,0x670e,0x3da1},
{0x670f,0x6710,0x1b13},
{0x6712,0x6713,0x1cc8},
{0x6714,0x6715,0x8e4},
{0x6716,0x6716,0x464f},
{0x6717,0x6717,0x8e6},
{0x6718,0x6718,0x1f14},
{0x671b,0x671b,0xad0},
{0x671d,0x671d,0xc83},
{0x671e,0x671e,0x3d8b},
{0x671f,0x671f,0xc82},
{0x6720,0x6720,0x2415},
{0x6721,0x6721,0x2522},
{0x6722,0x6722,0x26bb},
{0x6723,0x6723,0x2b67},
{0x6725,0x6725,0x379f},
{0x6726,0x6726,0x14db},
{0x6727,0x6727,0x161a},
{0x6728,0x6728,0x2dd},
{0x672a,0x672b,0x34a},
{0x672c,0x672c,0x349},
{0x672d,0x672d,0x34c},
{0x672e,0x672e,0x348},
{0x6731,0x6731,0x3e1},
{0x6733,0x6733,0x1800},
{0x6734,0x6734,0x3e0},
{0x6735,0x6735,0x3e2},
{0x6736,0x6736,0x3e41},
{0x6738,0x6738,0x17fb},
{0x6739,0x6739,0x17fa},
{0x673a,0x673a,0x17fd},
{0x673b,0x673b,0x17fc},
{0x673c,0x673c,0x17ff},
{0x673d,0x673d,0x3df},
{0x673e,0x673e,0x17f9},
{0x673f,0x673f,0x17fe},
{0x6744,0x6744,0x401b},
{0x6745,0x6745,0x18a3},
{0x6746,0x6746,0x4c5},
{0x6747,0x6747,0x18a4},
{0x6748,0x6748,0x18a8},
{0x6749,0x6749,0x4c4},
{0x674b,0x674b,0x18ac},
{0x674c,0x674c,0x18a7},
{0x674d,0x674d,0x18aa},
{0x674e,0x6751,0x4bd},
{0x6753,0x6753,0x4c7},
{0x6755,0x6755,0x18a6},
{0x6756,0x6756,0x4c2},
{0x6757,0x6757,0x4c8},
{0x6759,0x6759,0x18a5},
{0x675a,0x675a,0x18ab},
{0x675c,0x675c,0x4c1},
{0x675d,0x675d,0x18a9},
{0x675e,0x675e,0x4c3},
{0x675f,0x675f,0x4bc},
{0x6760,0x6760,0x4c6},
{0x6761,0x6761,0x3d66},
{0x6762,0x6762,0x41cb},
{0x6767,0x6767,0x41ca},
{0x676a,0x676a,0x618},
{0x676c,0x676c,0x19b4},
{0x676d,0x676d,0x604},
{0x676f,0x6770,0x60e},
{0x6771,0x6771,0x607},
{0x6772,0x6772,0x619},
{0x6773,0x6773,0x609},
{0x6774,0x6774,0x19bc},
{0x6775,0x6775,0x614},
{0x6776,0x6776,0x19b7},
{0x6777,0x6777,0x60a},
{0x6778,0x6779,0x19c6},
{0x677a,0x677a,0x19bf},
{0x677b,0x677b,0x19b8},
{0x677c,0x677c,0x617},
{0x677d,0x677d,0x19c4},
{0x677e,0x677e,0x612},
{0x677f,0x677f,0x610},
{0x6781,0x6781,0x19c5},
{0x6783,0x6783,0x19c3},
{0x6784,0x6784,0x19bb},
{0x6785,0x6785,0x19b3},
{0x6786,0x6786,0x19ba},
{0x6787,0x6787,0x60b},
{0x6789,0x6789,0x611},
{0x678b,0x678b,0x605},
{0x678c,0x678c,0x19be},
{0x678d,0x678d,0x19bd},
{0x678e,0x678e,0x19b5},
{0x678f,0x678f,0x46c1},
{0x6790,0x6790,0x613},
{0x6791,0x6791,0x19c1},
{0x6792,0x6792,0x19b6},
{0x6793,0x6793,0x616},
{0x6794,0x6794,0x19c8},
{0x6795,0x6795,0x606},
{0x6797,0x6797,0x60d},
{0x6798,0x6798,0x19b9},
{0x6799,0x6799,0x19c2},
{0x679a,0x679a,0x615},
{0x679c,0x679c,0x608},
{0x679d,0x679d,0x60c},
{0x679f,0x679f,0x19c0},
{0x67a0,0x67a0,0x3d7a},
{0x67a4,0x67a4,0x4651},
{0x67ac,0x67ac,0x41e3},
{0x67ae,0x67ae,0x1b34},
{0x67af,0x67af,0x757},
{0x67b0,0x67b0,0x764},
{0x67b1,0x67b1,0x41f4},
{0x67b2,0x67b2,0x1b2f},
{0x67b3,0x67b3,0x1b25},
{0x67b4,0x67b4,0x75d},
{0x67b5,0x67b5,0x1b23},
{0x67b6,0x67b6,0x756},
{0x67b7,0x67b7,0x1b1e},
{0x67b8,0x67b8,0x760},
{0x67b9,0x67b9,0x1b2b},
{0x67ba,0x67ba,0x1b18},
{0x67bb,0x67bb,0x1b1a},
{0x67bf,0x67bf,0x37fa},
{0x67c0,0x67c0,0x1b1d},
{0x67c1,0x67c1,0x1b15},
{0x67c2,0x67c2,0x1b2a},
{0x67c3,0x67c3,0x1b3a},
{0x67c4,0x67c4,0x75b},
{0x67c5,0x67c5,0x1b1f},
{0x67c6,0x67c6,0x1b31},
{0x67c8,0x67c8,0x1b17},
{0x67c9,0x67ca,0x1b38},
{0x67cb,0x67cb,0x1b3c},
{0x67cc,0x67cc,0x1b33},
{0x67cd,0x67cd,0x1b24},
{0x67ce,0x67ce,0x1b2c},
{0x67cf,0x67cf,0x761},
{0x67d0,0x67d0,0x754},
{0x67d1,0x67d1,0x75c},
{0x67d2,0x67d2,0x768},
{0x67d3,0x67d3,0x751},
{0x67d4,0x67d4,0x753},
{0x67d6,0x67d6,0x3b58},
{0x67d7,0x67d7,0x41ce},
{0x67d8,0x67d8,0x1b1c},
{0x67d9,0x67d9,0x765},
{0x67da,0x67da,0x75e},
{0x67db,0x67db,0x1b36},
{0x67dc,0x67dc,0x1b19},
{0x67dd,0x67dd,0x767},
{0x67de,0x67de,0x762},
{0x67df,0x67df,0x1b22},
{0x67e2,0x67e2,0x766},
{0x67e3,0x67e3,0x1b29},
{0x67e4,0x67e4,0x1b21},
{0x67e5,0x67e5,0x75f},
{0x67e6,0x67e6,0x1b35},
{0x67e7,0x67e7,0x1b2d},
{0x67e9,0x67e9,0x759},
{0x67ea,0x67ea,0x1b3b},
{0x67eb,0x67eb,0x1b20},
{0x67ec,0x67ec,0x755},
{0x67ed,0x67ed,0x1b32},
{0x67ee,0x67ee,0x1b28},
{0x67ef,0x67ef,0x75a},
{0x67f0,0x67f0,0x1b2e},
{0x67f1,0x67f1,0x752},
{0x67f2,0x67f2,0x1b16},
{0x67f3,0x67f3,0x763},
{0x67f4,0x67f4,0x8f5},
{0x67f5,0x67f5,0x758},
{0x67f6,0x67f6,0x1b27},
{0x67f7,0x67f7,0x1b26},
{0x67f8,0x67f8,0x1b1b},
{0x67f9,0x67f9,0x3996},
{0x67fa,0x67fa,0x1b37},
{0x67fc,0x67fc,0x1b30},
{0x67fe,0x67fe,0x4555},
{0x67ff,0x67ff,0x750},
{0x6800,0x6800,0x43c7},
{0x6801,0x6801,0x41d3},
{0x6802,0x6802,0x3fc8},
{0x6803,0x6803,0x3d6a},
{0x6804,0x6804,0x4556},
{0x680d,0x680d,0x4281},
{0x6810,0x6810,0x399c},
{0x6812,0x6812,0x1cdd},
{0x6813,0x6813,0x8fc},
{0x6814,0x6814,0x1cde},
{0x6816,0x6816,0x1cd2},
{0x6817,0x6817,0x8f1},
{0x6818,0x6818,0x8fd},
{0x681a,0x681a,0x1ccb},
{0x681b,0x681b,0x4072},
{0x681c,0x681c,0x1cd4},
{0x681d,0x681d,0x1cdc},
{0x681e,0x681e,0x46c2},
{0x681f,0x681f,0x1cca},
{0x6820,0x6820,0x1ce5},
{0x6821,0x6821,0x8e7},
{0x6822,0x6822,0x41d0},
{0x6825,0x6825,0x1ce4},
{0x6826,0x6826,0x1cdf},
{0x6828,0x6828,0x1ce0},
{0x6829,0x6829,0x8ef},
{0x682a,0x682a,0x8fa},
{0x682b,0x682b,0x1cd6},
{0x682d,0x682d,0x1cd7},
{0x682e,0x682e,0x1ce1},
{0x682f,0x682f,0x1cd8},
{0x6831,0x6831,0x1cd3},
{0x6832,0x6833,0x1ccd},
{0x6834,0x6834,0x1cdb},
{0x6835,0x6835,0x1cd5},
{0x6836,0x6836,0x3e2e},
{0x6837,0x6837,0x421d},
{0x6838,0x6838,0x8e8},
{0x6839,0x6839,0x8ec},
{0x683a,0x683a,0x1ce3},
{0x683b,0x683b,0x1ccf},
{0x683c,0x683c,0x8f8},
{0x683d,0x683d,0x8f4},
{0x683e,0x683e,0x4147},
{0x6840,0x6840,0x8f7},
{0x6841,0x6841,0x8fe},
{0x6842,0x6842,0x8ed},
{0x6843,0x6843,0x8f9},
{0x6844,0x6844,0x1cda},
{0x6845,0x6845,0x8fb},
{0x6846,0x6846,0x8ea},
{0x6847,0x6847,0x3beb},
{0x6848,0x6848,0x8e9},
{0x6849,0x6849,0x1ccc},
{0x684a,0x684a,0x4653},
{0x684b,0x684b,0x1cd0},
{0x684c,0x684c,0x8f2},
{0x684d,0x684d,0x1ce2},
{0x684e,0x684e,0x1cd9},
{0x684f,0x684f,0x1cd1},
{0x6850,0x6850,0x8f6},
{0x6851,0x6851,0x8f3},
{0x6853,0x6853,0x8eb},
{0x6854,0x6854,0x8ee},
{0x6855,0x6855,0x3d90},
{0x6856,0x6856,0x3814},
{0x685d,0x685d,0x41d6},
{0x6865,0x6865,0x4557},
{0x686b,0x686b,0x1f29},
{0x686d,0x686e,0x1f19},
{0x686f,0x686f,0x1f1e},
{0x6871,0x6871,0x1f2d},
{0x6872,0x6872,0x1f2a},
{0x6874,0x6874,0x1f23},
{0x6875,0x6875,0x1f22},
{0x6876,0x6876,0xad7},
{0x6877,0x6877,0x1f26},
{0x6878,0x6878,0x1f35},
{0x6879,0x6879,0x1f15},
{0x687b,0x687b,0x1f36},
{0x687c,0x687c,0x1f28},
{0x687d,0x687d,0x1f3a},
{0x687e,0x687e,0x1f2e},
{0x687f,0x687f,0xad6},
{0x6880,0x6880,0x1f2c},
{0x6881,0x6881,0xad1},
{0x6882,0x6882,0xae6},
{0x6883,0x6883,0xadc},
{0x6884,0x6884,0x4654},
{0x6885,0x6885,0xae0},
{0x6886,0x6886,0xadf},
{0x6887,0x6887,0x1f16},
{0x6888,0x6888,0x46b7},
{0x6889,0x6889,0x1f33},
{0x688a,0x688a,0x1f39},
{0x688b,0x688b,0x1f31},
{0x688c,0x688c,0x1f38},
{0x688f,0x688f,0x1f25},
{0x6890,0x6890,0x1f17},
{0x6891,0x6891,0x1f37},
{0x6892,0x6892,0x1f27},
{0x6893,0x6893,0xad4},
{0x6894,0x6894,0xae1},
{0x6896,0x6896,0x1f30},
{0x6897,0x6897,0xada},
{0x6898,0x6898,0x3aaa},
{0x689b,0x689b,0x1f2f},
{0x689c,0x689c,0x1f18},
{0x689d,0x689d,0xae2},
{0x689f,0x689f,0xae4},
{0x68a0,0x68a0,0x1f32},
{0x68a1,0x68a1,0xae5},
{0x68a2,0x68a2,0xad3},
{0x68a3,0x68a3,0x1f1f},
{0x68a4,0x68a4,0x1f34},
{0x68a6,0x68a6,0x40e4},
{0x68a7,0x68a7,0xad9},
{0x68a8,0x68a8,0xae3},
{0x68a9,0x68a9,0x1f21},
{0x68aa,0x68aa,0x1f2b},
{0x68ab,0x68ab,0x1f1c},
{0x68ac,0x68ac,0x1f20},
{0x68ad,0x68ad,0xade},
{0x68ae,0x68ae,0x1f1b},
{0x68af,0x68af,0xad2},
{0x68b0,0x68b0,0xadb},
{0x68b1,0x68b1,0xad8},
{0x68b2,0x68b2,0x1f24},
{0x68b3,0x68b3,0x8f0},
{0x68b4,0x68b4,0x2198},
{0x68b5,0x68b5,0xad5},
{0x68b6,0x68b6,0x3a9e},
{0x68b9,0x68b9,0x3d14},
{0x68bd,0x68bd,0x427c},
{0x68c3,0x68c3,0x41dc},
{0x68c4,0x68c4,0xadd},
{0x68c5,0x68c5,0x3c2e},
{0x68c6,0x68c6,0x219b},
{0x68c7,0x68c7,0x21b1},
{0x68c8,0x68c8,0x21a6},
{0x68c9,0x68c9,0xc97},
{0x68ca,0x68ca,0x42eb},
{0x68cb,0x68cb,0xc92},
{0x68cc,0x68cc,0x2195},
{0x68cd,0x68cd,0xc93},
{0x68ce,0x68ce,0x21a5},
{0x68d0,0x68d0,0x219e},
{0x68d1,0x68d1,0x21ab},
{0x68d2,0x68d2,0xc8f},
{0x68d3,0x68d3,0x2183},
{0x68d4,0x68d4,0x21ad},
{0x68d5,0x68d5,0xc85},
{0x68d6,0x68d6,0x218b},
{0x68d7,0x68d7,0xc88},
{0x68d8,0x68d8,0xc87},
{0x68da,0x68da,0xc98},
{0x68dc,0x68dc,0x2185},
{0x68dd,0x68de,0x21a7},
{0x68df,0x68df,0xc8a},
{0x68e0,0x68e0,0xc86},
{0x68e1,0x68e1,0x2193},
{0x68e3,0x68e3,0xc91},
{0x68e4,0x68e4,0x218e},
{0x68e6,0x68e6,0x21a9},
{0x68e7,0x68e7,0xc8d},
{0x68e8,0x68e8,0x21a1},
{0x68e9,0x68e9,0x21ae},
{0x68ea,0x68ea,0x2188},
{0x68eb,0x68eb,0x218d},
{0x68ec,0x68ec,0x2187},
{0x68ee,0x68ee,0xc8c},
{0x68ef,0x68ef,0x219a},
{0x68f0,0x68f0,0x242b},
{0x68f1,0x68f1,0x2189},
{0x68f2,0x68f2,0xc90},
{0x68f3,0x68f3,0x2192},
{0x68f4,0x68f4,0x21aa},
{0x68f5,0x68f5,0xc8b},
{0x68f6,0x68f6,0x218f},
{0x68f7,0x68f7,0x218c},
{0x68f8,0x68f8,0x219d},
{0x68f9,0x68f9,0xc8e},
{0x68fa,0x68fa,0xc84},
{0x68fb,0x68fb,0xc9a},
{0x68fc,0x68fc,0x21a0},
{0x68fd,0x68fd,0x219f},
{0x6900,0x6900,0x41df},
{0x6901,0x6901,0x41de},
{0x6902,0x6902,0x42fb},
{0x6903,0x6903,0x429c},
{0x6904,0x6904,0x2184},
{0x6905,0x6905,0xc89},
{0x6906,0x6906,0x21ac},
{0x6907,0x6907,0x2194},
{0x6908,0x6908,0x2196},
{0x6909,0x6909,0x4658},
{0x690a,0x690a,0x21a3},
{0x690b,0x690b,0x21a2},
{0x690c,0x690c,0x2182},
{0x690d,0x690d,0xc94},
{0x690e,0x690e,0xc96},
{0x690f,0x690f,0x218a},
{0x6910,0x6910,0x2191},
{0x6911,0x6911,0x2199},
{0x6912,0x6912,0xc95},
{0x6913,0x6913,0x2190},
{0x6914,0x6914,0x219c},
{0x6915,0x6915,0x21af},
{0x6917,0x6917,0x21a4},
{0x6918,0x6918,0x3da2},
{0x691a,0x691a,0x3d80},
{0x691b,0x691b,0x37bd},
{0x6925,0x6925,0x21b0},
{0x692a,0x692a,0x2186},
{0x692c,0x692c,0x3f38},
{0x692f,0x692f,0x243f},
{0x6930,0x6930,0xe3e},
{0x6932,0x6932,0x243d},
{0x6933,0x6933,0x2428},
{0x6934,0x6934,0x242d},
{0x6935,0x6935,0x2426},
{0x6936,0x6936,0x41e7},
{0x6937,0x6937,0x2439},
{0x6938,0x6938,0x2418},
{0x6939,0x6939,0x241f},
{0x693b,0x693b,0x2437},
{0x693c,0x693c,0x2441},
{0x693d,0x693d,0x2429},
{0x693e,0x693e,0x4056},
{0x693f,0x693f,0x241c},
{0x6940,0x6940,0x242f},
{0x6941,0x6941,0x2434},
{0x6942,0x6942,0x2420},
{0x6943,0x6943,0x4659},
{0x6944,0x6944,0x2431},
{0x6945,0x6945,0x241d},
{0x6946,0x6946,0x456f},
{0x6948,0x6949,0x2424},
{0x694a,0x694a,0xe40},
{0x694b,0x694b,0x2438},
{0x694c,0x694c,0x2436},
{0x694e,0x694e,0x2419},
{0x694f,0x694f,0x243b},
{0x6951,0x6951,0x243c},
{0x6952,0x6952,0x243e},
{0x6953,0x6953,0xe44},
{0x6954,0x6954,0xe3c},
{0x6955,0x6955,0x3d86},
{0x6956,0x6956,0x1f1d},
{0x6957,0x6957,0x2421},
{0x6958,0x6958,0x2433},
{0x6959,0x6959,0x2422},
{0x695a,0x695a,0xe39},
{0x695b,0x695b,0xe49},
{0x695c,0x695c,0x243a},
{0x695d,0x695d,0xe47},
{0x695e,0x695e,0xe43},
{0x695f,0x695f,0x2417},
{0x6960,0x6960,0xe3b},
{0x6961,0x6961,0x41e4},
{0x6962,0x6962,0x241a},
{0x6963,0x6963,0xe48},
{0x6964,0x6964,0x465b},
{0x6965,0x6965,0x242a},
{0x6966,0x6966,0x2416},
{0x6967,0x6967,0x3d15},
{0x6968,0x6968,0xe41},
{0x6969,0x6969,0x242e},
{0x696a,0x696a,0x241e},
{0x696b,0x696b,0xe42},
{0x696c,0x696c,0x2427},
{0x696d,0x696d,0xe38},
{0x696e,0x696e,0xc99},
{0x696f,0x696f,0x2430},
{0x6970,0x6970,0x2197},
{0x6971,0x6971,0x241b},
{0x6972,0x6972,0x3a6d},
{0x6973,0x6973,0x41db},
{0x6974,0x6974,0x2435},
{0x6975,0x6975,0xe3d},
{0x6976,0x6976,0x2432},
{0x6977,0x6977,0xe3a},
{0x6978,0x6978,0x242c},
{0x6979,0x6979,0xe45},
{0x697a,0x697a,0x2423},
{0x697b,0x697b,0x2440},
{0x6980,0x6980,0x3f3e},
{0x6982,0x6982,0xe3f},
{0x6983,0x6983,0x24af},
{0x6985,0x6985,0x465d},
{0x6986,0x6986,0xe46},
{0x698a,0x698a,0x3d74},
{0x698d,0x698d,0x26c9},
{0x698e,0x698e,0x26c7},
{0x6990,0x6990,0x26dd},
{0x6991,0x6991,0x26c5},
{0x6993,0x6993,0x26d7},
{0x6994,0x6994,0xe37},
{0x6995,0x6995,0xff0},
{0x6996,0x6996,0x26c1},
{0x6997,0x6997,0x26dc},
{0x6998,0x6998,0x41e8},
{0x6999,0x6999,0x26c6},
{0x699a,0x699a,0x26d4},
{0x699b,0x699b,0xff5},
{0x699c,0x699c,0xfee},
{0x699e,0x699e,0x26da},
{0x699f,0x699f,0x465c},
{0x69a0,0x69a0,0x26bf},
{0x69a1,0x69a1,0x26d9},
{0x69a2,0x69a2,0x3730},
{0x69a3,0x69a3,0x1000},
{0x69a4,0x69a4,0x26d0},
{0x69a5,0x69a5,0x26e0},
{0x69a6,0x69a6,0xffe},
{0x69a7,0x69a7,0x26c8},
{0x69a8,0x69a8,0xfef},
{0x69a9,0x69a9,0x26ca},
{0x69aa,0x69aa,0x26d8},
{0x69ab,0x69ab,0xff8},
{0x69ac,0x69ac,0x26c3},
{0x69ad,0x69ad,0xffc},
{0x69ae,0x69ae,0xff2},
{0x69af,0x69af,0x26cc},
{0x69b0,0x69b0,0x26c2},
{0x69b1,0x69b1,0x26bc},
{0x69b2,0x69b2,0x3ff6},
{0x69b3,0x69b3,0x26d6},
{0x69b4,0x69b4,0xff9},
{0x69b5,0x69b5,0x26df},
{0x69b6,0x69b6,0x26bd},
{0x69b7,0x69b7,0xff6},
{0x69b9,0x69b9,0x26d2},
{0x69bb,0x69bb,0xff7},
{0x69bc,0x69bc,0x26c4},
{0x69bd,0x69bd,0x26cf},
{0x69be,0x69be,0x26cb},
{0x69bf,0x69bf,0x26cd},
{0x69c0,0x69c0,0x3f5d},
{0x69c1,0x69c1,0xff1},
{0x69c2,0x69c2,0x26de},
{0x69c3,0x69c3,0xfff},
{0x69c4,0x69c4,0x26ce},
{0x69c6,0x69c6,0x26e1},
{0x69c9,0x69c9,0x26be},
{0x69ca,0x69ca,0x26d3},
{0x69cb,0x69cb,0xff4},
{0x69cc,0x69cc,0xffd},
{0x69cd,0x69cd,0xffb},
{0x69ce,0x69ce,0x26c0},
{0x69cf,0x69cf,0x26d5},
{0x69d0,0x69d0,0xffa},
{0x69d1,0x69d1,0x39ef},
{0x69d3,0x69d3,0xff3},
{0x69d4,0x69d4,0x26d1},
{0x69d5,0x69d5,0x3e3c},
{0x69d6,0x69d6,0x465e},
{0x69d9,0x69d9,0x26db},
{0x69e1,0x69e1,0x41d8},
{0x69e2,0x69e2,0x2909},
{0x69e4,0x69e4,0x2905},
{0x69e5,0x69e5,0x2901},
{0x69e6,0x69e6,0x2915},
{0x69e7,0x69e7,0x2912},
{0x69e8,0x69e8,0x1177},
{0x69eb,0x69eb,0x2919},
{0x69ec,0x69ec,0x2908},
{0x69ed,0x69ed,0x1182},
{0x69ee,0x69ee,0x290f},
{0x69f1,0x69f1,0x2904},
{0x69f2,0x69f2,0x290e},
{0x69f3,0x69f3,0x117f},
{0x69f4,0x69f4,0x2922},
{0x69f6,0x69f6,0x291f},
{0x69f7,0x69f7,0x2911},
{0x69f8,0x69f8,0x2902},
{0x69f9,0x69f9,0x41ed},
{0x69fa,0x69fa,0x41c7},
{0x69fb,0x69fb,0x2916},
{0x69fc,0x69fc,0x2918},
{0x69fd,0x69fd,0x117b},
{0x69fe,0x69fe,0x290c},
{0x69ff,0x69ff,0x2907},
{0x6a00,0x6a00,0x28fe},
{0x6a01,0x6a01,0x1178},
{0x6a02,0x6a02,0x1180},
{0x6a03,0x6a03,0x3e29},
{0x6a04,0x6a04,0x291b},
{0x6a05,0x6a05,0x1181},
{0x6a06,0x6a06,0x28ff},
{0x6a07,0x6a07,0x2921},
{0x6a08,0x6a08,0x2914},
{0x6a09,0x6a09,0x291a},
{0x6a0a,0x6a0a,0x117e},
{0x6a0b,0x6a0b,0x41d9},
{0x6a0c,0x6a0c,0x3d50},
{0x6a0d,0x6a0d,0x2917},
{0x6a0f,0x6a0f,0x291e},
{0x6a11,0x6a11,0x1183},
{0x6a13,0x6a13,0x117d},
{0x6a14,0x6a14,0x2910},
{0x6a15,0x6a15,0x2903},
{0x6a16,0x6a16,0x2923},
{0x6a17,0x6a17,0x2900},
{0x6a18,0x6a18,0x291c},
{0x6a19,0x6a19,0x117a},
{0x6a1a,0x6a1a,0x3d1e},
{0x6a1b,0x6a1b,0x290a},
{0x6a1c,0x6a1c,0x3b68},
{0x6a1d,0x6a1d,0x290b},
{0x6a1e,0x6a1e,0x1179},
{0x6a1f,0x6a1f,0x1176},
{0x6a20,0x6a20,0x2906},
{0x6a21,0x6a21,0x117c},
{0x6a23,0x6a23,0x1175},
{0x6a25,0x6a25,0x291d},
{0x6a26,0x6a26,0x2920},
{0x6a27,0x6a27,0x290d},
{0x6a28,0x6a28,0x2b74},
{0x6a2b,0x6a2b,0x3d42},
{0x6a2c,0x6a2c,0x42ab},
{0x6a2d,0x6a2d,0x3b1f},
{0x6a32,0x6a32,0x2b6c},
{0x6a33,0x6a33,0x3aa4},
{0x6a34,0x6a34,0x2b68},
{0x6a35,0x6a35,0x12d9},
{0x6a38,0x6a38,0x12ce},
{0x6a39,0x6a39,0x12d3},
{0x6a3a,0x6a3a,0x12cf},
{0x6a3b,0x6a3b,0x2b76},
{0x6a3c,0x6a3c,0x2b81},
{0x6a3d,0x6a3d,0x12cd},
{0x6a3e,0x6a3e,0x2b6e},
{0x6a3f,0x6a3f,0x2b77},
{0x6a40,0x6a40,0x2913},
{0x6a41,0x6a41,0x2b78},
{0x6a44,0x6a44,0x12d4},
{0x6a45,0x6a45,0x41f0},
{0x6a46,0x6a46,0x2b87},
{0x6a47,0x6a47,0x12d8},
{0x6a48,0x6a48,0x12db},
{0x6a49,0x6a49,0x2b6a},
{0x6a4b,0x6a4b,0x12d7},
{0x6a4c,0x6a4c,0x3aab},
{0x6a4d,0x6a4e,0x2b85},
{0x6a4f,0x6a4f,0x2b7c},
{0x6a50,0x6a50,0x2b7b},
{0x6a51,0x6a51,0x2b73},
{0x6a52,0x6a52,0x3aa5},
{0x6a53,0x6a53,0x37ac},
{0x6a54,0x6a54,0x2b7d},
{0x6a55,0x6a55,0x2b84},
{0x6a56,0x6a56,0x2b83},
{0x6a57,0x6a57,0x37da},
{0x6a58,0x6a58,0x12d2},
{0x6a59,0x6a59,0x12d0},
{0x6a5a,0x6a5a,0x2b75},
{0x6a5b,0x6a5b,0x2b72},
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{0x6ea3,0x6ea3,0x2475},
{0x6ea4,0x6ea4,0x246d},
{0x6ea5,0x6ea5,0xe59},
{0x6ea6,0x6ea6,0x2462},
{0x6ea7,0x6ea7,0xe64},
{0x6eaa,0x6eaa,0xe63},
{0x6eab,0x6eab,0xe5d},
{0x6eae,0x6eae,0x2474},
{0x6eaf,0x6eaf,0xe51},
{0x6eb0,0x6eb0,0x2460},
{0x6eb1,0x6eb1,0x2457},
{0x6eb2,0x6eb2,0x2464},
{0x6eb3,0x6eb3,0x2470},
{0x6eb4,0x6eb4,0xe65},
{0x6eb5,0x6eb5,0x41fe},
{0x6eb6,0x6eb6,0xe53},
{0x6eb7,0x6eb7,0x245f},
{0x6eb8,0x6eb8,0x3e0c},
{0x6eb9,0x6eb9,0x2458},
{0x6eba,0x6eba,0xe5c},
{0x6ebb,0x6ebb,0x467d},
{0x6ebc,0x6ebc,0xe5b},
{0x6ebd,0x6ebd,0x245b},
{0x6ebe,0x6ebe,0x2465},
{0x6ebf,0x6ebf,0x246f},
{0x6ec0,0x6ec0,0x2452},
{0x6ec1,0x6ec1,0x245c},
{0x6ec2,0x6ec2,0xe54},
{0x6ec3,0x6ec3,0x2466},
{0x6ec4,0x6ec4,0xe61},
{0x6ec5,0x6ec5,0xe58},
{0x6ec6,0x6ec6,0x2459},
{0x6ec7,0x6ec7,0xe57},
{0x6ec8,0x6ec8,0x2450},
{0x6ec9,0x6ec9,0x245e},
{0x6eca,0x6eca,0x2472},
{0x6ecb,0x6ecb,0xcbf},
{0x6ecc,0x6ecc,0x101f},
{0x6ecd,0x6ecd,0x2461},
{0x6ece,0x6ece,0x26eb},
{0x6ecf,0x6ecf,0x2463},
{0x6ed0,0x6ed0,0x2471},
{0x6ed1,0x6ed1,0xe5e},
{0x6ed2,0x6ed2,0x245a},
{0x6ed3,0x6ed3,0xe52},
{0x6ed4,0x6ed4,0xe62},
{0x6ed5,0x6ed5,0x119a},
{0x6ed6,0x6ed6,0x244f},
{0x6ed8,0x6ed8,0x2468},
{0x6ed9,0x6ed9,0x4069},
{0x6eda,0x6eda,0x467f},
{0x6edb,0x6edb,0x402f},
{0x6edc,0x6edc,0x2467},
{0x6edd,0x6edd,0x4538},
{0x6ee2,0x6ee2,0x467e},
{0x6ee8,0x6ee9,0x4681},
{0x6eeb,0x6eeb,0x2707},
{0x6eec,0x6eec,0x101c},
{0x6eed,0x6eed,0x26fc},
{0x6eee,0x6eee,0x2701},
{0x6eef,0x6eef,0x1011},
{0x6ef1,0x6ef1,0x26ed},
{0x6ef2,0x6ef2,0x101e},
{0x6ef4,0x6ef4,0x1008},
{0x6ef5,0x6ef5,0x26ec},
{0x6ef6,0x6ef6,0x270d},
{0x6ef7,0x6ef7,0x1020},
{0x6ef8,0x6ef8,0x26f0},
{0x6ef9,0x6ef9,0x2700},
{0x6efa,0x6efa,0x423b},
{0x6efb,0x6efb,0x26f2},
{0x6efc,0x6efc,0x2710},
{0x6efd,0x6efd,0x270c},
{0x6efe,0x6efe,0x1006},
{0x6eff,0x6eff,0x1010},
{0x6f00,0x6f00,0x2946},
{0x6f01,0x6f01,0x101d},
{0x6f02,0x6f02,0x100e},
{0x6f03,0x6f03,0x26ee},
{0x6f04,0x6f04,0x4224},
{0x6f05,0x6f05,0x270b},
{0x6f06,0x6f06,0x1012},
{0x6f07,0x6f07,0x2708},
{0x6f08,0x6f08,0x2715},
{0x6f09,0x6f09,0x26f4},
{0x6f0a,0x6f0a,0x26fd},
{0x6f0b,0x6f0b,0x3aba},
{0x6f0c,0x6f0c,0x3cfb},
{0x6f0d,0x6f0d,0x2713},
{0x6f0e,0x6f0e,0x2709},
{0x6f0f,0x6f0f,0x100d},
{0x6f12,0x6f12,0x26fb},
{0x6f13,0x6f13,0x1007},
{0x6f14,0x6f14,0x1005},
{0x6f15,0x6f15,0x1017},
{0x6f16,0x6f16,0x41a0},
{0x6f17,0x6f17,0x46ce},
{0x6f18,0x6f18,0x26f9},
{0x6f19,0x6f1a,0x26f6},
{0x6f1c,0x6f1c,0x270f},
{0x6f1e,0x6f1e,0x2714},
{0x6f1f,0x6f1f,0x2712},
{0x6f20,0x6f20,0x100b},
{0x6f21,0x6f21,0x2716},
{0x6f22,0x6f22,0x100f},
{0x6f23,0x6f23,0x1016},
{0x6f24,0x6f24,0x4683},
{0x6f25,0x6f25,0x26ef},
{0x6f26,0x6f26,0x292e},
{0x6f27,0x6f27,0x26f8},
{0x6f29,0x6f29,0x1009},
{0x6f2a,0x6f2a,0x101b},
{0x6f2b,0x6f2b,0x1018},
{0x6f2c,0x6f2c,0x100c},
{0x6f2d,0x6f2d,0x2702},
{0x6f2e,0x6f2e,0x26f3},
{0x6f2f,0x6f2f,0x1019},
{0x6f30,0x6f30,0x2704},
{0x6f31,0x6f31,0x1013},
{0x6f32,0x6f32,0x1015},
{0x6f33,0x6f33,0x1004},
{0x6f34,0x6f34,0x4684},
{0x6f35,0x6f35,0x2706},
{0x6f36,0x6f36,0x26fe},
{0x6f37,0x6f37,0x26f1},
{0x6f38,0x6f38,0x1014},
{0x6f39,0x6f39,0x270e},
{0x6f3a,0x6f3a,0x2711},
{0x6f3b,0x6f3b,0x26fa},
{0x6f3c,0x6f3c,0x2705},
{0x6f3d,0x6f3d,0x4282},
{0x6f3e,0x6f3e,0x100a},
{0x6f3f,0x6f3f,0x1189},
{0x6f40,0x6f40,0x2703},
{0x6f41,0x6f41,0x292d},
{0x6f43,0x6f43,0x270a},
{0x6f44,0x6f44,0x4240},
{0x6f4e,0x6f4e,0x26f5},
{0x6f4f,0x6f4f,0x2937},
{0x6f50,0x6f50,0x2941},
{0x6f51,0x6f51,0x118c},
{0x6f52,0x6f52,0x2940},
{0x6f53,0x6f53,0x294c},
{0x6f54,0x6f54,0x118e},
{0x6f55,0x6f55,0x293e},
{0x6f56,0x6f56,0x3e52},
{0x6f57,0x6f57,0x2942},
{0x6f58,0x6f58,0x1199},
{0x6f5a,0x6f5a,0x2939},
{0x6f5b,0x6f5b,0x1191},
{0x6f5c,0x6f5c,0x4241},
{0x6f5d,0x6f5d,0x2945},
{0x6f5e,0x6f5e,0x2b9a},
{0x6f5f,0x6f5f,0x119d},
{0x6f60,0x6f60,0x119c},
{0x6f61,0x6f61,0x2947},
{0x6f62,0x6f62,0x2936},
{0x6f63,0x6f63,0x2951},
{0x6f64,0x6f64,0x1197},
{0x6f66,0x6f66,0x118d},
{0x6f67,0x6f67,0x294a},
{0x6f69,0x6f69,0x294e},
{0x6f6a,0x6f6a,0x2953},
{0x6f6b,0x6f6b,0x2948},
{0x6f6c,0x6f6c,0x293c},
{0x6f6d,0x6f6d,0x1190},
{0x6f6e,0x6f6e,0x1193},
{0x6f6f,0x6f6f,0x119b},
{0x6f70,0x6f70,0x1196},
{0x6f72,0x6f72,0x293f},
{0x6f73,0x6f73,0x26ff},
{0x6f74,0x6f74,0x4243},
{0x6f76,0x6f76,0x293b},
{0x6f77,0x6f77,0x2952},
{0x6f78,0x6f78,0x1192},
{0x6f79,0x6f79,0x3bbe},
{0x6f7a,0x6f7a,0x1195},
{0x6f7b,0x6f7b,0x2954},
{0x6f7c,0x6f7c,0x118a},
{0x6f7d,0x6f7d,0x2949},
{0x6f7e,0x6f7e,0x292f},
{0x6f7f,0x6f7f,0x294f},
{0x6f80,0x6f80,0x13fc},
{0x6f81,0x6f81,0x4687},
{0x6f82,0x6f82,0x293d},
{0x6f84,0x6f84,0x118b},
{0x6f85,0x6f85,0x2938},
{0x6f86,0x6f86,0x118f},
{0x6f87,0x6f87,0x2930},
{0x6f88,0x6f88,0x101a},
{0x6f89,0x6f89,0x2934},
{0x6f8a,0x6f8a,0x4195},
{0x6f8b,0x6f8b,0x294d},
{0x6f8c,0x6f8c,0x2935},
{0x6f8d,0x6f8d,0x2933},
{0x6f8e,0x6f8e,0x1194},
{0x6f90,0x6f90,0x294b},
{0x6f92,0x6f92,0x2932},
{0x6f93,0x6f93,0x2944},
{0x6f94,0x6f94,0x2943},
{0x6f95,0x6f95,0x2950},
{0x6f96,0x6f96,0x293a},
{0x6f97,0x6f97,0x1198},
{0x6f9d,0x6f9d,0x4239},
{0x6f9e,0x6f9e,0x2b9d},
{0x6f9f,0x6f9f,0x4246},
{0x6fa0,0x6fa0,0x12eb},
{0x6fa1,0x6fa1,0x12e1},
{0x6fa2,0x6fa2,0x2ba9},
{0x6fa3,0x6fa3,0x2b95},
{0x6fa4,0x6fa4,0x12e3},
{0x6fa5,0x6fa5,0x2ba1},
{0x6fa6,0x6fa6,0x12ea},
{0x6fa7,0x6fa7,0x12e5},
{0x6fa8,0x6fa8,0x2b9f},
{0x6fa9,0x6fa9,0x2d8e},
{0x6faa,0x6faa,0x2ba5},
{0x6fab,0x6fab,0x2bab},
{0x6fac,0x6fac,0x2ba4},
{0x6fad,0x6fad,0x2b93},
{0x6fae,0x6fae,0x2ba2},
{0x6faf,0x6faf,0x2bad},
{0x6fb0,0x6fb0,0x2baf},
{0x6fb1,0x6fb1,0x12e0},
{0x6fb2,0x6fb2,0x2bae},
{0x6fb3,0x6fb3,0x12e6},
{0x6fb4,0x6fb4,0x12ec},
{0x6fb5,0x6fb5,0x3e27},
{0x6fb6,0x6fb6,0x12e9},
{0x6fb8,0x6fb8,0x2ba8},
{0x6fb9,0x6fb9,0x12e8},
{0x6fba,0x6fba,0x2ba3},
{0x6fbb,0x6fbb,0x3bbb},
{0x6fbc,0x6fbc,0x2b97},
{0x6fbd,0x6fbd,0x2b9c},
{0x6fbe,0x6fbe,0x4688},
{0x6fbf,0x6fbf,0x2ba7},
{0x6fc0,0x6fc0,0x12e7},
{0x6fc1,0x6fc1,0x12e4},
{0x6fc2,0x6fc2,0x12df},
{0x6fc3,0x6fc3,0x12e2},
{0x6fc4,0x6fc4,0x2b9b},
{0x6fc6,0x6fc6,0x2931},
{0x6fc7,0x6fc7,0x2b96},
{0x6fc8,0x6fc8,0x2b99},
{0x6fc9,0x6fc9,0x2baa},
{0x6fca,0x6fca,0x2b9e},
{0x6fcb,0x6fcb,0x2b94},
{0x6fcc,0x6fcc,0x2d8d},
{0x6fcd,0x6fcd,0x2bac},
{0x6fce,0x6fce,0x2b98},
{0x6fcf,0x6fcf,0x2ba6},
{0x6fd3,0x6fd3,0x4248},
{0x6fd4,0x6fd4,0x2d90},
{0x6fd5,0x6fd5,0x1400},
{0x6fd8,0x6fd8,0x13f4},
{0x6fd9,0x6fd9,0x3c74},
{0x6fda,0x6fda,0x3c73},
{0x6fdb,0x6fdb,0x13f8},
{0x6fdc,0x6fdc,0x2d92},
{0x6fdd,0x6fdd,0x2d98},
{0x6fde,0x6fde,0x2d96},
{0x6fdf,0x6fe0,0x13f6},
{0x6fe1,0x6fe1,0x13fe},
{0x6fe2,0x6fe2,0x2d99},
{0x6fe3,0x6fe3,0x2d91},
{0x6fe4,0x6fe4,0x13f9},
{0x6fe6,0x6fe6,0x2d95},
{0x6fe7,0x6fe7,0x2d94},
{0x6fe8,0x6fe8,0x2d9a},
{0x6fe9,0x6fe9,0x13ff},
{0x6feb,0x6feb,0x13fa},
{0x6fec,0x6fec,0x13fd},
{0x6fed,0x6fed,0x2d93},
{0x6fee,0x6fee,0x1401},
{0x6fef,0x6fef,0x13fb},
{0x6ff0,0x6ff0,0x1402},
{0x6ff1,0x6ff1,0x13f5},
{0x6ff2,0x6ff2,0x2d97},
{0x6ff4,0x6ff4,0x2d8f},
{0x6ff6,0x6ff6,0x38a5},
{0x6ff7,0x6ff7,0x2f4e},
{0x6ff8,0x6ff8,0x4237},
{0x6ffa,0x6ffa,0x14eb},
{0x6ffb,0x6ffb,0x2f4b},
{0x6ffc,0x6ffc,0x2f4d},
{0x6ffe,0x6ffe,0x14e9},
{0x6fff,0x7000,0x2f49},
{0x7001,0x7001,0x2f45},
{0x7003,0x7003,0x46e2},
{0x7004,0x7004,0x2ba0},
{0x7005,0x7005,0x2f46},
{0x7006,0x7006,0x14ea},
{0x7007,0x7007,0x2f42},
{0x7009,0x7009,0x14e7},
{0x700a,0x700a,0x2f4f},
{0x700b,0x700b,0x14e8},
{0x700c,0x700d,0x2f43},
{0x700e,0x700e,0x2f48},
{0x700f,0x700f,0x14ed},
{0x7011,0x7011,0x14ec},
{0x7014,0x7014,0x2f47},
{0x7015,0x7015,0x158f},
{0x7016,0x7016,0x30ad},
{0x7017,0x7017,0x30b3},
{0x7018,0x7018,0x1590},
{0x7019,0x7019,0x30aa},
{0x701a,0x701a,0x158d},
{0x701b,0x701b,0x158a},
{0x701c,0x701c,0x30b5},
{0x701d,0x701d,0x158e},
{0x701e,0x701e,0x3c76},
{0x701f,0x701f,0x158b},
{0x7020,0x7020,0x30ac},
{0x7021,0x7023,0x30af},
{0x7024,0x7024,0x30b4},
{0x7026,0x7026,0x2f4c},
{0x7027,0x7027,0x30ab},
{0x7028,0x7028,0x158c},
{0x7029,0x7029,0x30b2},
{0x702a,0x702a,0x31ef},
{0x702b,0x702b,0x30ae},
{0x702c,0x702c,0x468e},
{0x702f,0x702f,0x31e6},
{0x7030,0x7030,0x161d},
{0x7031,0x7031,0x31e9},
{0x7032,0x7032,0x161e},
{0x7033,0x7033,0x31f2},
{0x7034,0x7034,0x31e8},
{0x7035,0x7035,0x31e5},
{0x7037,0x7037,0x31e7},
{0x7038,0x7038,0x31eb},
{0x7039,0x7039,0x31ee},
{0x703a,0x703a,0x31ed},
{0x703b,0x703b,0x31f1},
{0x703c,0x703c,0x31e4},
{0x703e,0x703e,0x161c},
{0x703f,0x703f,0x31ec},
{0x7040,0x7040,0x31f0},
{0x7041,0x7041,0x31f3},
{0x7042,0x7042,0x31ea},
{0x7043,0x7044,0x32d8},
{0x7045,0x7046,0x32dd},
{0x7048,0x7049,0x32db},
{0x704a,0x704a,0x32da},
{0x704b,0x704b,0x4254},
{0x704c,0x704c,0x167a},
{0x7050,0x7050,0x4690},
{0x7051,0x7051,0x16c8},
{0x7052,0x7052,0x338c},
{0x7054,0x7054,0x4691},
{0x7055,0x7057,0x3389},
{0x7058,0x7058,0x16c9},
{0x705a,0x705a,0x3423},
{0x705b,0x705b,0x3422},
{0x705c,0x705c,0x3852},
{0x705d,0x705d,0x348a},
{0x705e,0x705e,0x1722},
{0x705f,0x705f,0x3488},
{0x7060,0x7060,0x348b},
{0x7061,0x7061,0x3489},
{0x7062,0x7062,0x34d0},
{0x7063,0x7063,0x1744},
{0x7064,0x7064,0x1752},
{0x7065,0x7065,0x351c},
{0x7066,0x7066,0x3506},
{0x7067,0x7067,0x3cf5},
{0x7068,0x7068,0x351b},
{0x7069,0x706a,0x3547},
{0x706b,0x706b,0x2e6},
{0x706c,0x706c,0x44f1},
{0x706f,0x706f,0x4692},
{0x7070,0x7070,0x3f2},
{0x7071,0x7071,0x180a},
{0x7074,0x7074,0x18c3},
{0x7075,0x7075,0x38c7},
{0x7076,0x7076,0x4e6},
{0x7078,0x7078,0x4e9},
{0x7079,0x7079,0x4099},
{0x707a,0x707a,0x18c4},
{0x707c,0x707d,0x4e7},
{0x707e,0x707e,0x4255},
{0x707f,0x707f,0x4693},
{0x7081,0x7081,0x4959},
{0x7082,0x7082,0x19f7},
{0x7083,0x7083,0x19f9},
{0x7084,0x7084,0x19f4},
{0x7085,0x7085,0x19f1},
{0x7086,0x7086,0x19f3},
{0x7089,0x7089,0x43f9},
{0x708a,0x708a,0x643},
{0x708b,0x708b,0x40cb},
{0x708e,0x708e,0x641},
{0x708f,0x708f,0x46b3},
{0x7091,0x7091,0x19f5},
{0x7092,0x7092,0x642},
{0x7093,0x7093,0x19f2},
{0x7094,0x7094,0x19ef},
{0x7095,0x7095,0x640},
{0x7096,0x7096,0x19f6},
{0x7098,0x7098,0x19f0},
{0x7099,0x7099,0x644},
{0x709a,0x709a,0x19f8},
{0x709f,0x709f,0x1b66},
{0x70a0,0x70a0,0x4742},
{0x70a1,0x70a1,0x1b6a},
{0x70a3,0x70a3,0x3972},
{0x70a4,0x70a4,0x790},
{0x70a5,0x70a5,0x3cb7},
{0x70a7,0x70a7,0x4256},
{0x70a9,0x70a9,0x1b6d},
{0x70ab,0x70ab,0x788},
{0x70ac,0x70ac,0x78b},
{0x70ad,0x70ad,0x78d},
{0x70ae,0x70ae,0x78f},
{0x70af,0x70af,0x78c},
{0x70b0,0x70b0,0x1b69},
{0x70b1,0x70b1,0x1b68},
{0x70b3,0x70b3,0x78a},
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{0x730f,0x730f,0x1f8c},
{0x7310,0x7310,0x46ea},
{0x7311,0x7311,0x1f87},
{0x7312,0x7312,0x2204},
{0x7313,0x7313,0xb1d},
{0x7316,0x7316,0xb1c},
{0x7317,0x7317,0x1f85},
{0x7318,0x7318,0x1f88},
{0x7319,0x7319,0xb1e},
{0x731b,0x731b,0xb1b},
{0x731c,0x731c,0xb1a},
{0x731d,0x731d,0x1f84},
{0x731e,0x731e,0x1f8d},
{0x7322,0x7322,0x2207},
{0x7323,0x7323,0x220e},
{0x7325,0x7325,0xcd4},
{0x7326,0x7326,0x220d},
{0x7327,0x7327,0x220a},
{0x7328,0x7328,0x428a},
{0x7329,0x7329,0xcd6},
{0x732a,0x732a,0x3d70},
{0x732b,0x732b,0x4285},
{0x732c,0x732c,0x3fb2},
{0x732d,0x732d,0x220c},
{0x732e,0x732e,0x428b},
{0x7330,0x7330,0x2206},
{0x7331,0x7331,0x2208},
{0x7332,0x7332,0x220b},
{0x7333,0x7333,0x2209},
{0x7334,0x7334,0xcd5},
{0x7335,0x7335,0x220f},
{0x7336,0x7336,0xcd3},
{0x7337,0x7337,0xe77},
{0x7338,0x7338,0x46eb},
{0x7339,0x7339,0x43cc},
{0x733a,0x733a,0x2496},
{0x733b,0x733b,0x2495},
{0x733c,0x733c,0x2493},
{0x733e,0x733e,0xe7a},
{0x733f,0x733f,0xe79},
{0x7340,0x7340,0x2497},
{0x7341,0x7341,0x46ec},
{0x7342,0x7342,0x2494},
{0x7343,0x7343,0x2727},
{0x7344,0x7344,0x102a},
{0x7345,0x7345,0xe78},
{0x7348,0x7348,0x43fa},
{0x7349,0x7349,0x2499},
{0x734a,0x734a,0x2498},
{0x734c,0x734c,0x272a},
{0x734d,0x734d,0x2728},
{0x734e,0x734e,0x11a4},
{0x734f,0x734f,0x3f51},
{0x7350,0x7350,0x102b},
{0x7351,0x7351,0x2729},
{0x7352,0x7352,0x2969},
{0x7357,0x7357,0x11a5},
{0x7358,0x7358,0x2968},
{0x7359,0x7359,0x2971},
{0x735a,0x735a,0x2970},
{0x735b,0x735b,0x296e},
{0x735d,0x735d,0x296d},
{0x735e,0x7360,0x296a},
{0x7361,0x7361,0x296f},
{0x7362,0x7362,0x2972},
{0x7365,0x7365,0x2bc8},
{0x7366,0x7367,0x2bc5},
{0x7368,0x7368,0x12f9},
{0x7369,0x7369,0x2bc4},
{0x736a,0x736a,0x2bca},
{0x736b,0x736b,0x2bc9},
{0x736c,0x736c,0x2bc7},
{0x736e,0x736f,0x2da3},
{0x7370,0x7370,0x140e},
{0x7371,0x7371,0x3f98},
{0x7372,0x7372,0x140f},
{0x7373,0x7373,0x2da2},
{0x7374,0x7374,0x3ed4},
{0x7375,0x7375,0x14f3},
{0x7376,0x7376,0x2f55},
{0x7377,0x7377,0x14f2},
{0x7378,0x7378,0x1595},
{0x737a,0x737a,0x1596},
{0x737b,0x737b,0x1620},
{0x737c,0x737c,0x31f8},
{0x737d,0x737d,0x31f7},
{0x737e,0x737e,0x32e2},
{0x737f,0x737f,0x3390},
{0x7380,0x7380,0x16ca},
{0x7381,0x7381,0x3426},
{0x7382,0x7382,0x3425},
{0x7383,0x7383,0x3427},
{0x7384,0x7384,0x356},
{0x7385,0x7385,0x1b7d},
{0x7386,0x7386,0x92a},
{0x7387,0x7387,0xb1f},
{0x7388,0x7388,0x1f8e},
{0x7389,0x7389,0x357},
{0x738a,0x738a,0x17b1},
{0x738b,0x738b,0x2ee},
{0x738e,0x738e,0x180e},
{0x738f,0x738f,0x46e5},
{0x7392,0x7392,0x18d1},
{0x7393,0x7394,0x18cf},
{0x7395,0x7395,0x18cd},
{0x7396,0x7396,0x4ef},
{0x7397,0x7397,0x18ce},
{0x7398,0x7398,0x39f6},
{0x739c,0x739c,0x408a},
{0x739d,0x739d,0x1a0c},
{0x739e,0x739e,0x395b},
{0x739f,0x739f,0x652},
{0x73a0,0x73a0,0x1a0a},
{0x73a1,0x73a1,0x1a06},
{0x73a2,0x73a2,0x1a09},
{0x73a4,0x73a4,0x1a05},
{0x73a5,0x73a5,0x654},
{0x73a6,0x73a6,0x1a08},
{0x73a7,0x73a7,0x4087},
{0x73a8,0x73a8,0x651},
{0x73a9,0x73a9,0x650},
{0x73aa,0x73aa,0x428d},
{0x73ab,0x73ab,0x653},
{0x73ac,0x73ac,0x1a0b},
{0x73ad,0x73ad,0x1a07},
{0x73b2,0x73b2,0x79b},
{0x73b3,0x73b3,0x79e},
{0x73b4,0x73b4,0x1b85},
{0x73b5,0x73b5,0x1b84},
{0x73b6,0x73b6,0x1b83},
{0x73b7,0x73b7,0x798},
{0x73b8,0x73b8,0x1b8c},
{0x73b9,0x73b9,0x1b82},
{0x73bb,0x73bb,0x79a},
{0x73bc,0x73bc,0x1d3d},
{0x73be,0x73be,0x1b89},
{0x73bf,0x73bf,0x1b87},
{0x73c0,0x73c0,0x79d},
{0x73c2,0x73c2,0x1b7f},
{0x73c3,0x73c3,0x1b8a},
{0x73c5,0x73c5,0x1b81},
{0x73c6,0x73c6,0x1b8b},
{0x73c7,0x73c7,0x1b88},
{0x73c8,0x73c8,0x1b80},
{0x73c9,0x73c9,0x4290},
{0x73ca,0x73ca,0x799},
{0x73cb,0x73cb,0x1b8d},
{0x73cc,0x73cc,0x1b7e},
{0x73cd,0x73cd,0x79c},
{0x73ce,0x73ce,0x411b},
{0x73cf,0x73cf,0x428c},
{0x73d0,0x73d0,0x3b17},
{0x73d2,0x73d2,0x1d42},
{0x73d3,0x73d3,0x1d39},
{0x73d4,0x73d4,0x1d44},
{0x73d5,0x73d5,0x4073},
{0x73d6,0x73d6,0x1d3c},
{0x73d7,0x73d8,0x1d47},
{0x73d9,0x73d9,0x1d3a},
{0x73da,0x73da,0x1d46},
{0x73db,0x73db,0x1d43},
{0x73dc,0x73dc,0x1d41},
{0x73dd,0x73dd,0x1d45},
{0x73de,0x73de,0x930},
{0x73e0,0x73e0,0x92e},
{0x73e1,0x73e1,0x46f0},
{0x73e2,0x73e2,0x3ca3},
{0x73e3,0x73e3,0x1d3f},
{0x73e4,0x73e4,0x42a5},
{0x73e5,0x73e5,0x1d3b},
{0x73e6,0x73e6,0x3cba},
{0x73e7,0x73e7,0x1d3e},
{0x73e8,0x73e8,0x1d49},
{0x73e9,0x73e9,0x1d40},
{0x73ea,0x73ea,0x92f},
{0x73eb,0x73eb,0x1b86},
{0x73ed,0x73ed,0x92b},
{0x73ee,0x73ee,0x92d},
{0x73ef,0x73ef,0x4011},
{0x73f3,0x73f3,0x3cab},
{0x73f4,0x73f4,0x1f9c},
{0x73f5,0x73f5,0x1f91},
{0x73f6,0x73f6,0x1f8f},
{0x73f7,0x73f7,0x429a},
{0x73f8,0x73f8,0x1f90},
{0x73f9,0x73f9,0x3bf9},
{0x73fa,0x73fa,0x1f97},
{0x73fb,0x73fb,0x3cac},
{0x73fc,0x73fc,0x1f98},
{0x73fd,0x73fd,0x1f94},
{0x73fe,0x73fe,0xb24},
{0x73ff,0x73ff,0x1f99},
{0x7400,0x7400,0x1f96},
{0x7401,0x7401,0x1f93},
{0x7403,0x7403,0xb22},
{0x7404,0x7404,0x1f92},
{0x7405,0x7405,0xb20},
{0x7406,0x7406,0xb23},
{0x7407,0x7407,0x1f95},
{0x7408,0x7408,0x1f9d},
{0x7409,0x7409,0x92c},
{0x740a,0x740a,0xb21},
{0x740b,0x740b,0x1f9b},
{0x740c,0x740c,0x1f9a},
{0x740d,0x740d,0xb25},
{0x7411,0x7411,0x456c},
{0x7412,0x7412,0x3be6},
{0x7414,0x7414,0x39f4},
{0x7415,0x7415,0x429b},
{0x7416,0x7416,0x2215},
{0x7417,0x7417,0x40ad},
{0x7419,0x7419,0x46f3},
{0x741a,0x741a,0x2216},
{0x741b,0x741b,0xce0},
{0x741c,0x741c,0x38dd},
{0x741d,0x741d,0x221c},
{0x741e,0x741f,0x46f4},
{0x7420,0x7420,0x221e},
{0x7421,0x7421,0x2217},
{0x7422,0x7422,0xcda},
{0x7423,0x7423,0x221b},
{0x7424,0x7424,0x221a},
{0x7425,0x7425,0xcdb},
{0x7426,0x7426,0xce1},
{0x7428,0x7428,0xce2},
{0x7429,0x7429,0x221d},
{0x742a,0x742a,0xcd8},
{0x742b,0x742b,0x2214},
{0x742c,0x742c,0x2212},
{0x742d,0x742d,0x2218},
{0x742e,0x742e,0x2211},
{0x742f,0x742f,0xcdf},
{0x7430,0x7430,0x2213},
{0x7431,0x7431,0x2219},
{0x7432,0x7432,0x221f},
{0x7433,0x7433,0xcd9},
{0x7434,0x7434,0xcde},
{0x7435,0x7436,0xcdc},
{0x7437,0x7437,0x3ae1},
{0x7438,0x7438,0x3b09},
{0x7439,0x7439,0x429e},
{0x743a,0x743a,0xcd7},
{0x743c,0x743c,0x3adf},
{0x743f,0x743f,0xe81},
{0x7440,0x7440,0x24a0},
{0x7441,0x7441,0xe80},
{0x7442,0x7442,0x24a4},
{0x7443,0x7443,0x3a1a},
{0x7444,0x7444,0x249a},
{0x7445,0x7445,0x3bd7},
{0x7446,0x7446,0x24a5},
{0x7447,0x7447,0x42a4},
{0x7448,0x7448,0x3cb5},
{0x7449,0x7449,0x4291},
{0x744a,0x744b,0x249b},
{0x744d,0x744d,0x24a6},
{0x744e,0x744e,0x24a3},
{0x744f,0x7450,0x24a1},
{0x7451,0x7451,0x249e},
{0x7452,0x7452,0x249d},
{0x7453,0x7453,0x4231},
{0x7454,0x7454,0x24a7},
{0x7455,0x7455,0xe7d},
{0x7456,0x7456,0x39f5},
{0x7457,0x7457,0x249f},
{0x7459,0x7459,0xe82},
{0x745a,0x745a,0xe7c},
{0x745b,0x745c,0xe83},
{0x745d,0x745d,0x42c6},
{0x745e,0x745e,0xe7f},
{0x745f,0x745f,0xe7e},
{0x7460,0x7460,0x42a2},
{0x7462,0x7462,0x272b},
{0x7463,0x7463,0x102d},
{0x7464,0x7464,0x102c},
{0x7465,0x7465,0x4101},
{0x7467,0x7467,0x2730},
{0x7468,0x7468,0x3aee},
{0x7469,0x7469,0x11a6},
{0x746a,0x746a,0x102e},
{0x746b,0x746b,0x3be7},
{0x746c,0x746c,0x42a8},
{0x746d,0x746d,0x1030},
{0x746e,0x746e,0x2731},
{0x746f,0x746f,0xe7b},
{0x7470,0x7470,0x102f},
{0x7471,0x7471,0x272d},
{0x7472,0x7472,0x272f},
{0x7473,0x7473,0x272c},
{0x7474,0x7474,0x42a9},
{0x7475,0x7475,0x272e},
{0x7476,0x7476,0x42a6},
{0x7479,0x7479,0x297c},
{0x747a,0x747a,0x3ad1},
{0x747c,0x747c,0x297b},
{0x747d,0x747d,0x2978},
{0x747e,0x747e,0x11a9},
{0x747f,0x747f,0x2bcb},
{0x7480,0x7480,0x11aa},
{0x7481,0x7481,0x2977},
{0x7482,0x7482,0x42ac},
{0x7483,0x7483,0x11a8},
{0x7485,0x7485,0x2979},
{0x7486,0x7486,0x2976},
{0x7487,0x7487,0x2973},
{0x7488,0x7488,0x297a},
{0x7489,0x748a,0x2974},
{0x748b,0x748b,0x11a7},
{0x748c,0x748c,0x3a21},
{0x748d,0x748d,0x469d},
{0x7490,0x7490,0x2da8},
{0x7492,0x7492,0x2bcf},
{0x7494,0x7494,0x2bce},
{0x7495,0x7495,0x2bd0},
{0x7497,0x7497,0x2da5},
{0x7498,0x7498,0x12fc},
{0x7499,0x7499,0x39f3},
{0x749a,0x749a,0x2bcc},
{0x749b,0x749b,0x3b0a},
{0x749c,0x749c,0x12fa},
{0x749e,0x749e,0x12fe},
{0x749f,0x749f,0x12fd},
{0x74a0,0x74a0,0x2bcd},
{0x74a1,0x74a1,0x2bd1},
{0x74a3,0x74a3,0x12fb},
{0x74a4,0x74a4,0x4170},
{0x74a5,0x74a5,0x2dac},
{0x74a6,0x74a6,0x1412},
{0x74a7,0x74a7,0x14f4},
{0x74a8,0x74a8,0x1413},
{0x74a9,0x74a9,0x1410},
{0x74aa,0x74aa,0x2da9},
{0x74ab,0x74ab,0x2da7},
{0x74ad,0x74ad,0x2daa},
{0x74af,0x74af,0x2dad},
{0x74b0,0x74b0,0x1411},
{0x74b1,0x74b1,0x2dab},
{0x74b2,0x74b2,0x2da6},
{0x74b4,0x74b4,0x3ca5},
{0x74b5,0x74b5,0x2f58},
{0x74b6,0x74b6,0x2f5b},
{0x74b7,0x74b7,0x30c2},
{0x74b8,0x74b8,0x2f56},
{0x74ba,0x74ba,0x31f9},
{0x74bb,0x74bb,0x2f5c},
{0x74bd,0x74bd,0x1597},
{0x74be,0x74be,0x2f5a},
{0x74bf,0x74bf,0x14f5},
{0x74c0,0x74c0,0x2f57},
{0x74c1,0x74c1,0x2f59},
{0x74c2,0x74c2,0x2f5d},
{0x74c3,0x74c3,0x30c3},
{0x74c5,0x74c5,0x30c1},
{0x74c8,0x74c8,0x42b5},
{0x74ca,0x74ca,0x1598},
{0x74cb,0x74cb,0x30c0},
{0x74cc,0x74cc,0x3ade},
{0x74cf,0x74cf,0x1621},
{0x74d0,0x74d0,0x3a9b},
{0x74d3,0x74d3,0x46fa},
{0x74d4,0x74d4,0x167e},
{0x74d5,0x74d5,0x3392},
{0x74d6,0x74d6,0x167d},
{0x74d7,0x74d7,0x3394},
{0x74d8,0x74d8,0x3391},
{0x74d9,0x74d9,0x3393},
{0x74da,0x74da,0x16fe},
{0x74db,0x74db,0x348d},
{0x74dc,0x74dc,0x358},
{0x74dd,0x74dd,0x1a0d},
{0x74de,0x74df,0x1d4a},
{0x74e0,0x74e0,0xb26},
{0x74e1,0x74e1,0x24a8},
{0x74e2,0x74e2,0x12ff},
{0x74e3,0x74e3,0x1599},
{0x74e4,0x74e4,0x16cb},
{0x74e5,0x74e5,0x348e},
{0x74e6,0x74e6,0x359},
{0x74e7,0x74e7,0x3ffe},
{0x74e8,0x74e8,0x1a0e},
{0x74e9,0x74e9,0x120},
{0x74ec,0x74ec,0x1b8e},
{0x74ee,0x74ee,0x1b8f},
{0x74f0,0x74f0,0x3fe6},
{0x74f1,0x74f1,0x3f9b},
{0x74f2,0x74f2,0x3fdf},
{0x74f4,0x74f5,0x1d4c},
{0x74f6,0x74f7,0xb27},
{0x74f8,0x74f8,0x3ff4},
{0x74fb,0x74fb,0x2220},
{0x74fd,0x74fd,0x24ab},
{0x74fe,0x74fe,0x24aa},
{0x74ff,0x74ff,0x24a9},
{0x7500,0x7500,0x2732},
{0x7502,0x7503,0x2733},
{0x7504,0x7504,0x1031},
{0x7505,0x7505,0x3fde},
{0x7507,0x7507,0x297e},
{0x7508,0x7508,0x297d},
{0x750b,0x750b,0x2bd2},
{0x750c,0x750d,0x1300},
{0x750e,0x750e,0x42b7},
{0x750f,0x750f,0x2db1},
{0x7510,0x7512,0x2dae},
{0x7513,0x7513,0x2f5f},
{0x7514,0x7514,0x2f5e},
{0x7515,0x7515,0x14f6},
{0x7516,0x7516,0x30c4},
{0x7517,0x7517,0x32e3},
{0x7518,0x7518,0x35a},
{0x7519,0x7519,0x4583},
{0x751a,0x751a,0x79f},
{0x751c,0x751c,0xb29},
{0x751d,0x751d,0x24ac},
{0x751e,0x751e,0x42b8},
{0x751f,0x751f,0x35b},
{0x7521,0x7521,0x1d4e},
{0x7522,0x7522,0xb2a},
{0x7525,0x7526,0xce3},
{0x7528,0x7529,0x35c},
{0x752a,0x752a,0x180f},
{0x752b,0x752b,0x4f1},
{0x752c,0x752c,0x4f0},
{0x752d,0x752d,0x7a0},
{0x752e,0x752e,0x1b90},
{0x752f,0x752f,0x2221},
{0x7530,0x7533,0x35e},
{0x7534,0x7534,0x3e87},
{0x7535,0x7535,0x455a},
{0x7537,0x7538,0x4f2},
{0x7539,0x7539,0x18d3},
{0x753a,0x753a,0x18d2},
{0x753b,0x753b,0x3dfb},
{0x753d,0x753d,0x655},
{0x753e,0x753e,0x1a11},
{0x753f,0x7540,0x1a0f},
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{0x7e73,0x7e73,0x15ae},
{0x7e74,0x7e74,0x30e2},
{0x7e75,0x7e75,0x30db},
{0x7e76,0x7e76,0x30da},
{0x7e77,0x7e77,0x30de},
{0x7e78,0x7e78,0x30dc},
{0x7e79,0x7e79,0x15ab},
{0x7e7a,0x7e7a,0x30e0},
{0x7e7b,0x7e7b,0x3214},
{0x7e7c,0x7e7c,0x1631},
{0x7e7d,0x7e7d,0x1630},
{0x7e7e,0x7e7e,0x3215},
{0x7e7f,0x7e7f,0x3e51},
{0x7e80,0x7e80,0x3217},
{0x7e81,0x7e81,0x3216},
{0x7e82,0x7e82,0x1632},
{0x7e86,0x7e86,0x32f0},
{0x7e87,0x7e88,0x32ed},
{0x7e8a,0x7e8a,0x32ec},
{0x7e8b,0x7e8b,0x32ef},
{0x7e8c,0x7e8c,0x1683},
{0x7e8d,0x7e8d,0x32f1},
{0x7e8e,0x7e8e,0x3ec9},
{0x7e8f,0x7e8f,0x1682},
{0x7e91,0x7e91,0x33a2},
{0x7e92,0x7e92,0x469e},
{0x7e93,0x7e93,0x1703},
{0x7e94,0x7e94,0x1705},
{0x7e95,0x7e95,0x342c},
{0x7e96,0x7e96,0x1704},
{0x7e97,0x7e97,0x3494},
{0x7e98,0x7e98,0x34da},
{0x7e99,0x7e99,0x34dc},
{0x7e9a,0x7e9a,0x34d9},
{0x7e9b,0x7e9b,0x34db},
{0x7e9c,0x7e9c,0x1759},
{0x7e9f,0x7e9f,0x48bb},
{0x7ea4,0x7ea4,0x455b},
{0x7eac,0x7eac,0x455c},
{0x7eba,0x7eba,0x455d},
{0x7ec7,0x7ec7,0x455e},
{0x7ecf,0x7ecf,0x455f},
{0x7edf,0x7edf,0x4560},
{0x7f06,0x7f06,0x4561},
{0x7f36,0x7f36,0x3f9},
{0x7f37,0x7f37,0x4562},
{0x7f38,0x7f38,0x7d4},
{0x7f39,0x7f39,0x1d1f},
{0x7f3a,0x7f3a,0x979},
{0x7f3d,0x7f3d,0xb61},
{0x7f3e,0x7f3f,0x2271},
{0x7f40,0x7f41,0x3780},
{0x7f43,0x7f43,0x2c26},
{0x7f44,0x7f44,0x1446},
{0x7f45,0x7f45,0x2dff},
{0x7f47,0x7f47,0x3782},
{0x7f48,0x7f48,0x1513},
{0x7f49,0x7f49,0x3e69},
{0x7f4a,0x7f4a,0x30e5},
{0x7f4b,0x7f4b,0x30e4},
{0x7f4c,0x7f4c,0x1633},
{0x7f4d,0x7f4d,0x32f2},
{0x7f4e,0x7f4e,0x3b4f},
{0x7f4f,0x7f4f,0x33a3},
{0x7f50,0x7f50,0x1726},
{0x7f51,0x7f51,0x1812},
{0x7f52,0x7f52,0x44f6},
{0x7f53,0x7f53,0x44f9},
{0x7f54,0x7f54,0x668},
{0x7f55,0x7f55,0x4fc},
{0x7f58,0x7f58,0x1bc3},
{0x7f5b,0x7f5b,0x1dad},
{0x7f5c,0x7f5c,0x1da8},
{0x7f5d,0x7f5d,0x1dac},
{0x7f5e,0x7f5e,0x1daa},
{0x7f5f,0x7f5f,0x97a},
{0x7f60,0x7f60,0x1dab},
{0x7f61,0x7f61,0x1da9},
{0x7f63,0x7f63,0x1ff3},
{0x7f65,0x7f66,0x2273},
{0x7f67,0x7f68,0x2511},
{0x7f69,0x7f6a,0xec5},
{0x7f6b,0x7f6b,0x2510},
{0x7f6c,0x7f6c,0x2513},
{0x7f6d,0x7f6d,0x250f},
{0x7f6e,0x7f6e,0xec4},
{0x7f70,0x7f70,0x106e},
{0x7f71,0x7f71,0x4007},
{0x7f72,0x7f72,0xec7},
{0x7f73,0x7f73,0x2796},
{0x7f75,0x7f75,0x11e5},
{0x7f76,0x7f76,0x29c2},
{0x7f77,0x7f77,0x11e6},
{0x7f78,0x7f78,0x3f7b},
{0x7f79,0x7f79,0x1329},
{0x7f7a,0x7f7a,0x2c29},
{0x7f7b,0x7f7c,0x2c27},
{0x7f7d,0x7f7d,0x2e02},
{0x7f7e,0x7f7e,0x2e01},
{0x7f7f,0x7f7f,0x2e00},
{0x7f83,0x7f83,0x30e6},
{0x7f85,0x7f85,0x15af},
{0x7f86,0x7f86,0x30e7},
{0x7f87,0x7f87,0x33a4},
{0x7f88,0x7f88,0x1727},
{0x7f89,0x7f89,0x3495},
{0x7f8a,0x7f8a,0x3fa},
{0x7f8b,0x7f8b,0x66a},
{0x7f8c,0x7f8c,0x669},
{0x7f8d,0x7f8d,0x1bc5},
{0x7f8e,0x7f8e,0x7d5},
{0x7f8f,0x7f8f,0x421c},
{0x7f91,0x7f91,0x1bc4},
{0x7f92,0x7f92,0x1daf},
{0x7f93,0x7f93,0x43db},
{0x7f94,0x7f94,0x97b},
{0x7f95,0x7f95,0x1ff4},
{0x7f96,0x7f96,0x1dae},
{0x7f97,0x7f97,0x3786},
{0x7f9a,0x7f9a,0xb63},
{0x7f9b,0x7f9b,0x1ff7},
{0x7f9c,0x7f9d,0x1ff5},
{0x7f9e,0x7f9e,0xb62},
{0x7fa0,0x7fa1,0x2276},
{0x7fa2,0x7fa2,0x2275},
{0x7fa3,0x7fa3,0x3788},
{0x7fa4,0x7fa4,0xeca},
{0x7fa5,0x7fa5,0x2515},
{0x7fa6,0x7fa6,0x2514},
{0x7fa7,0x7fa7,0x2516},
{0x7fa8,0x7fa8,0xec9},
{0x7fa9,0x7fa9,0xec8},
{0x7fac,0x7fac,0x29c3},
{0x7fad,0x7fad,0x29c5},
{0x7fae,0x7fae,0x43dc},
{0x7faf,0x7faf,0x11e7},
{0x7fb0,0x7fb0,0x29c4},
{0x7fb1,0x7fb1,0x2c2a},
{0x7fb2,0x7fb2,0x132a},
{0x7fb3,0x7fb3,0x2f8e},
{0x7fb4,0x7fb4,0x4739},
{0x7fb5,0x7fb5,0x2f8d},
{0x7fb6,0x7fb6,0x15b0},
{0x7fb7,0x7fb7,0x30e8},
{0x7fb8,0x7fb8,0x15b2},
{0x7fb9,0x7fb9,0x15b1},
{0x7fba,0x7fba,0x3218},
{0x7fbb,0x7fbb,0x32f3},
{0x7fbc,0x7fbc,0x1684},
{0x7fbd,0x7fbd,0x3fb},
{0x7fbe,0x7fbe,0x1bc6},
{0x7fbf,0x7fbf,0x7d6},
{0x7fc0,0x7fc0,0x1db2},
{0x7fc1,0x7fc1,0x97d},
{0x7fc2,0x7fc2,0x1db1},
{0x7fc3,0x7fc3,0x1db0},
{0x7fc5,0x7fc5,0x97c},
{0x7fc7,0x7fc7,0x1ffd},
{0x7fc9,0x7fc9,0x1fff},
{0x7fca,0x7fcb,0x1ff8},
{0x7fcc,0x7fcc,0xb64},
{0x7fcd,0x7fcd,0x1ffa},
{0x7fce,0x7fce,0xb65},
{0x7fcf,0x7fcf,0x1ffe},
{0x7fd0,0x7fd1,0x1ffb},
{0x7fd2,0x7fd2,0xb66},
{0x7fd4,0x7fd5,0xd1c},
{0x7fd7,0x7fd7,0x2278},
{0x7fdb,0x7fdc,0x2517},
{0x7fdd,0x7fdd,0x3b5e},
{0x7fde,0x7fde,0x279a},
{0x7fdf,0x7fdf,0x1071},
{0x7fe0,0x7fe1,0x106f},
{0x7fe2,0x7fe3,0x2797},
{0x7fe5,0x7fe5,0x2799},
{0x7fe6,0x7fe6,0x29ca},
{0x7fe7,0x7fe7,0x46e9},
{0x7fe8,0x7fe8,0x29cb},
{0x7fe9,0x7fe9,0x11e8},
{0x7fea,0x7fea,0x29c8},
{0x7feb,0x7feb,0x29c7},
{0x7fec,0x7fec,0x29c9},
{0x7fed,0x7fed,0x29c6},
{0x7fee,0x7fee,0x132d},
{0x7fef,0x7fef,0x2c2b},
{0x7ff0,0x7ff1,0x132b},
{0x7ff2,0x7ff2,0x2e04},
{0x7ff3,0x7ff3,0x1447},
{0x7ff4,0x7ff4,0x2e03},
{0x7ff5,0x7ff5,0x2eff},
{0x7ff7,0x7ff8,0x2f8f},
{0x7ff9,0x7ff9,0x1514},
{0x7ffa,0x7ffa,0x378e},
{0x7ffb,0x7ffb,0x1515},
{0x7ffc,0x7ffc,0x1448},
{0x7ffd,0x7ffe,0x30e9},
{0x7fff,0x7fff,0x3219},
{0x8000,0x8000,0x1634},
{0x8001,0x8001,0x3fc},
{0x8002,0x8002,0x44fd},
{0x8003,0x8003,0x3fd},
{0x8004,0x8004,0x97f},
{0x8005,0x8005,0x66b},
{0x8006,0x8006,0x97e},
{0x8007,0x8007,0x1bc7},
{0x8008,0x8008,0x3791},
{0x800b,0x800b,0xd1e},
{0x800c,0x800c,0x3fe},
{0x800d,0x800d,0x7d8},
{0x800e,0x800f,0x1bc8},
{0x8010,0x8010,0x7d7},
{0x8011,0x8011,0x7d9},
{0x8012,0x8012,0x3ff},
{0x8014,0x8014,0x1bca},
{0x8015,0x8015,0x981},
{0x8016,0x8016,0x1db3},
{0x8017,0x8017,0x983},
{0x8018,0x8018,0x980},
{0x8019,0x8019,0x982},
{0x801b,0x801b,0x2002},
{0x801c,0x801c,0xb67},
{0x801d,0x801d,0x3792},
{0x801e,0x801e,0x2001},
{0x801f,0x801f,0x2000},
{0x8020,0x8020,0x473c},
{0x8021,0x8021,0x2519},
{0x8024,0x8024,0x279b},
{0x8025,0x8025,0x473d},
{0x8026,0x8026,0x11e9},
{0x8028,0x8028,0x132e},
{0x8029,0x8029,0x2c2d},
{0x802a,0x802a,0x2c2c},
{0x802c,0x802c,0x2e05},
{0x802e,0x802e,0x473e},
{0x802f,0x802f,0x3794},
{0x8030,0x8030,0x32f4},
{0x8031,0x8031,0x473f},
{0x8033,0x8033,0x400},
{0x8034,0x8034,0x18d8},
{0x8035,0x8035,0x1a27},
{0x8036,0x8036,0x7da},
{0x8037,0x8037,0x1bcb},
{0x8039,0x8039,0x1db5},
{0x803b,0x803c,0x3797},
{0x803d,0x803d,0x984},
{0x803e,0x803e,0x1db4},
{0x803f,0x803f,0x985},
{0x8043,0x8043,0x2004},
{0x8046,0x8046,0xb69},
{0x8047,0x8047,0x2003},
{0x8048,0x8048,0x2005},
{0x804a,0x804a,0xb68},
{0x804f,0x8050,0x227a},
{0x8051,0x8051,0x2279},
{0x8052,0x8052,0xd1f},
{0x8054,0x8054,0x4740},
{0x8056,0x8056,0xecb},
{0x8058,0x8058,0xecc},
{0x805a,0x805a,0x1073},
{0x805b,0x805b,0x3fe5},
{0x805c,0x805c,0x279d},
{0x805d,0x805d,0x279c},
{0x805e,0x805e,0x1072},
{0x8061,0x8061,0x3799},
{0x8062,0x8062,0x3fe3},
{0x8063,0x8063,0x3fdc},
{0x8064,0x8064,0x29cc},
{0x8066,0x8066,0x3fdb},
{0x8067,0x8067,0x29cd},
{0x806c,0x806c,0x2c2e},
{0x806f,0x806f,0x144c},
{0x8070,0x8070,0x144b},
{0x8071,0x8072,0x1449},
{0x8073,0x8073,0x144d},
{0x8075,0x8075,0x2f91},
{0x8076,0x8076,0x1517},
{0x8077,0x8077,0x1516},
{0x8078,0x8078,0x30eb},
{0x8079,0x8079,0x321a},
{0x807d,0x807d,0x16d3},
{0x807e,0x807e,0x16d2},
{0x807f,0x807f,0x401},
{0x8080,0x8080,0x44fe},
{0x8082,0x8082,0x1cec},
{0x8084,0x8084,0xece},
{0x8085,0x8085,0xd20},
{0x8086,0x8086,0xecd},
{0x8087,0x8087,0x1074},
{0x8089,0x8089,0x402},
{0x808a,0x808a,0x17b3},
{0x808b,0x808c,0x403},
{0x808f,0x808f,0x1a28},
{0x8090,0x8090,0x18db},
{0x8092,0x8092,0x18dc},
{0x8093,0x8093,0x4fe},
{0x8095,0x8095,0x18d9},
{0x8096,0x8096,0x4fd},
{0x8098,0x8098,0x500},
{0x8099,0x8099,0x18da},
{0x809a,0x809a,0x502},
{0x809b,0x809b,0x501},
{0x809c,0x809c,0x18dd},
{0x809d,0x809d,0x4ff},
{0x809f,0x809f,0x4576},
{0x80a1,0x80a1,0x670},
{0x80a2,0x80a2,0x66e},
{0x80a3,0x80a3,0x1a2a},
{0x80a5,0x80a5,0x66d},
{0x80a7,0x80a7,0x37a0},
{0x80a9,0x80a9,0x672},
{0x80aa,0x80aa,0x674},
{0x80ab,0x80ab,0x671},
{0x80ad,0x80ad,0x1a2d},
{0x80ae,0x80ae,0x1a29},
{0x80af,0x80af,0x675},
{0x80b1,0x80b1,0x66f},
{0x80b2,0x80b2,0x503},
{0x80b4,0x80b4,0x673},
{0x80b5,0x80b5,0x1a2c},
{0x80b6,0x80b6,0x3eae},
{0x80b7,0x80b7,0x4743},
{0x80b8,0x80b8,0x1a2b},
{0x80ba,0x80ba,0x66c},
{0x80bc,0x80bc,0x4572},
{0x80bd,0x80bd,0x3e7b},
{0x80c2,0x80c2,0x1bd1},
{0x80c3,0x80c4,0x7de},
{0x80c5,0x80c5,0x1bd3},
{0x80c6,0x80c6,0x3b74},
{0x80c7,0x80c7,0x1bcd},
{0x80c8,0x80c8,0x1bd0},
{0x80c9,0x80c9,0x1bd9},
{0x80ca,0x80ca,0x1bd7},
{0x80cc,0x80cc,0x7e0},
{0x80cd,0x80cd,0x1bdd},
{0x80ce,0x80ce,0x7e3},
{0x80cf,0x80cf,0x1bda},
{0x80d0,0x80d0,0x1bd2},
{0x80d1,0x80d1,0x1bcf},
{0x80d4,0x80d4,0x227d},
{0x80d5,0x80d5,0x1bd8},
{0x80d6,0x80d6,0x7db},
{0x80d7,0x80d7,0x1bdb},
{0x80d8,0x80d8,0x1bcc},
{0x80d9,0x80d9,0x1bd5},
{0x80da,0x80da,0x7dd},
{0x80db,0x80db,0x7e2},
{0x80dc,0x80dc,0x1bd6},
{0x80dd,0x80dd,0x7e6},
{0x80de,0x80de,0x7e4},
{0x80e0,0x80e0,0x1bce},
{0x80e1,0x80e1,0x7e1},
{0x80e3,0x80e3,0x1bd4},
{0x80e4,0x80e4,0x7e5},
{0x80e5,0x80e5,0x7dc},
{0x80e6,0x80e6,0x1bdc},
{0x80e9,0x80e9,0x4744},
{0x80ec,0x80ec,0x45e9},
{0x80ed,0x80ed,0x98a},
{0x80ef,0x80ef,0x993},
{0x80f0,0x80f0,0x988},
{0x80f1,0x80f1,0x986},
{0x80f2,0x80f2,0x1db7},
{0x80f3,0x80f3,0x98e},
{0x80f4,0x80f4,0x98b},
{0x80f5,0x80f5,0x1db9},
{0x80f6,0x80f6,0x4574},
{0x80f8,0x80f8,0x98d},
{0x80f9,0x80f9,0x1db8},
{0x80fa,0x80fa,0x1db6},
{0x80fb,0x80fb,0x1dbb},
{0x80fc,0x80fc,0x992},
{0x80fd,0x80fd,0x990},
{0x80fe,0x80fe,0x227c},
{0x8100,0x8100,0x1dbc},
{0x8101,0x8101,0x1dba},
{0x8102,0x8102,0x987},
{0x8103,0x8103,0x3fe7},
{0x8105,0x8105,0x989},
{0x8106,0x8106,0x98c},
{0x8107,0x8107,0x37a2},
{0x8108,0x8108,0x98f},
{0x8109,0x8109,0x3b75},
{0x810a,0x810a,0x991},
{0x810c,0x810c,0x4746},
{0x810e,0x810e,0x4747},
{0x8112,0x8112,0x4748},
{0x8114,0x8114,0x4749},
{0x8115,0x8115,0x200f},
{0x8116,0x8116,0xb6b},
{0x8117,0x8117,0x3e6d},
{0x8118,0x8118,0x2006},
{0x8119,0x8119,0x2008},
{0x811a,0x811a,0x37a3},
{0x811b,0x811b,0x2009},
{0x811d,0x811d,0x2011},
{0x811e,0x811e,0x200d},
{0x811f,0x811f,0x200b},
{0x8121,0x8121,0x200e},
{0x8122,0x8122,0x2012},
{0x8123,0x8123,0xb6c},
{0x8124,0x8124,0xb70},
{0x8125,0x8125,0x2007},
{0x8127,0x8127,0x2010},
{0x8129,0x8129,0xb6e},
{0x812a,0x812a,0x3a39},
{0x812b,0x812b,0xb6d},
{0x812c,0x812c,0x200c},
{0x812d,0x812d,0x200a},
{0x812f,0x812f,0xb6a},
{0x8130,0x8130,0xb6f},
{0x8132,0x8132,0x3e79},
{0x8134,0x8134,0x45ec},
{0x8137,0x8137,0x3b72},
{0x8139,0x8139,0xd26},
{0x813a,0x813a,0x2285},
{0x813d,0x813d,0x2283},
{0x813e,0x813e,0xd28},
{0x8142,0x8142,0x3b76},
{0x8143,0x8143,0x227e},
{0x8144,0x8144,0x2527},
{0x8146,0x8146,0xd27},
{0x8147,0x8147,0x2282},
{0x8148,0x8148,0x3e76},
{0x814a,0x814a,0x227f},
{0x814b,0x814b,0xd23},
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{0x87ea,0x87ea,0x2fb3},
{0x87eb,0x87eb,0x2fb2},
{0x87ec,0x87ec,0x1524},
{0x87ed,0x87ed,0x2fbb},
{0x87ee,0x87ee,0x380d},
{0x87ef,0x87ef,0x1523},
{0x87f2,0x87f2,0x1525},
{0x87f3,0x87f3,0x2fb6},
{0x87f4,0x87f4,0x2fc1},
{0x87f5,0x87f5,0x3fae},
{0x87f6,0x87f7,0x310a},
{0x87f9,0x87f9,0x15be},
{0x87fa,0x87fa,0x3108},
{0x87fb,0x87fb,0x15bb},
{0x87fc,0x87fc,0x3110},
{0x87fe,0x87fe,0x15bf},
{0x87ff,0x87ff,0x3112},
{0x8800,0x8800,0x3107},
{0x8801,0x8801,0x2fc0},
{0x8802,0x8802,0x3114},
{0x8803,0x8803,0x3109},
{0x8804,0x8804,0x3eaf},
{0x8805,0x8805,0x15bc},
{0x8806,0x8806,0x310f},
{0x8808,0x8808,0x3111},
{0x8809,0x8809,0x310c},
{0x880a,0x880a,0x3113},
{0x880b,0x880b,0x310e},
{0x880c,0x880c,0x310d},
{0x880d,0x880d,0x15bd},
{0x880f,0x880f,0x3811},
{0x8810,0x8811,0x322c},
{0x8813,0x8813,0x322f},
{0x8814,0x8815,0x163f},
{0x8816,0x8816,0x3230},
{0x8817,0x8817,0x322e},
{0x8818,0x8818,0x3f7a},
{0x8819,0x8819,0x322b},
{0x881b,0x881b,0x3306},
{0x881c,0x881c,0x3309},
{0x881d,0x881d,0x3305},
{0x881f,0x881f,0x168b},
{0x8820,0x8820,0x3307},
{0x8821,0x8821,0x168a},
{0x8822,0x8822,0x1689},
{0x8823,0x8823,0x1688},
{0x8824,0x8824,0x3308},
{0x8825,0x8825,0x33b1},
{0x8826,0x8826,0x33af},
{0x8827,0x8827,0x3e07},
{0x8828,0x8828,0x33ae},
{0x8829,0x8829,0x3304},
{0x882a,0x882a,0x33b0},
{0x882b,0x882b,0x330a},
{0x882c,0x882c,0x33ad},
{0x882d,0x882d,0x3b8b},
{0x882e,0x882e,0x3437},
{0x882f,0x882f,0x3415},
{0x8830,0x8830,0x3435},
{0x8831,0x8831,0x1709},
{0x8832,0x8832,0x3436},
{0x8833,0x8833,0x3438},
{0x8835,0x8835,0x349a},
{0x8836,0x8836,0x1728},
{0x8837,0x8837,0x3499},
{0x8838,0x8838,0x3498},
{0x8839,0x8839,0x1729},
{0x883b,0x883b,0x1747},
{0x883c,0x883c,0x3508},
{0x883d,0x883d,0x3520},
{0x883e,0x883e,0x351f},
{0x883f,0x883f,0x3521},
{0x8840,0x8840,0x410},
{0x8841,0x8841,0x1bfe},
{0x8842,0x8842,0x3f5a},
{0x8843,0x8844,0x1dfa},
{0x8845,0x8846,0x3816},
{0x8848,0x8848,0x22d3},
{0x884a,0x884a,0x330b},
{0x884b,0x884b,0x349b},
{0x884c,0x884c,0x411},
{0x884d,0x884d,0x803},
{0x884e,0x884e,0x1bff},
{0x884f,0x884f,0x3844},
{0x8852,0x8852,0x204f},
{0x8853,0x8853,0xb94},
{0x8855,0x8855,0x22d5},
{0x8856,0x8856,0x22d4},
{0x8857,0x8857,0xd51},
{0x8859,0x8859,0xefa},
{0x885a,0x885a,0x2a2f},
{0x885b,0x885b,0x120a},
{0x885d,0x885d,0x120b},
{0x885e,0x885e,0x381b},
{0x8860,0x8860,0x3a46},
{0x8861,0x8861,0x1345},
{0x8862,0x8862,0x172a},
{0x8863,0x8863,0x412},
{0x8864,0x8864,0x4502},
{0x8865,0x8865,0x3dfc},
{0x8867,0x8867,0x1c00},
{0x8868,0x8868,0x68c},
{0x8869,0x8869,0x1c02},
{0x886a,0x886a,0x1c01},
{0x886b,0x886b,0x804},
{0x886d,0x886d,0x1dfc},
{0x886e,0x886e,0x3b8e},
{0x886f,0x886f,0x1e03},
{0x8870,0x8870,0x9b8},
{0x8871,0x8871,0x1e01},
{0x8872,0x8872,0x1dff},
{0x8874,0x8874,0x1e06},
{0x8875,0x8876,0x1dfd},
{0x8877,0x8877,0x9b9},
{0x8879,0x8879,0x9bd},
{0x887c,0x887c,0x1e07},
{0x887d,0x887d,0x9bc},
{0x887e,0x887e,0x1e05},
{0x887f,0x887f,0x1e02},
{0x8880,0x8880,0x1e00},
{0x8881,0x8882,0x9ba},
{0x8883,0x8883,0x1e04},
{0x8884,0x8884,0x42f7},
{0x8887,0x8887,0x3b90},
{0x8888,0x8888,0xb96},
{0x8889,0x8889,0x2050},
{0x888b,0x888b,0xb9b},
{0x888c,0x888c,0x2060},
{0x888d,0x888d,0xb9a},
{0x888e,0x888e,0x2062},
{0x8891,0x8891,0x2056},
{0x8892,0x8892,0xb98},
{0x8893,0x8893,0x2061},
{0x8895,0x8895,0x2051},
{0x8896,0x8896,0xb99},
{0x8897,0x8897,0x205d},
{0x8898,0x8898,0x2059},
{0x8899,0x8899,0x205b},
{0x889a,0x889a,0x2055},
{0x889b,0x889b,0x205c},
{0x889c,0x889c,0x381c},
{0x889e,0x889e,0xb95},
{0x889f,0x889f,0x2058},
{0x88a0,0x88a0,0x3fa0},
{0x88a1,0x88a1,0x2057},
{0x88a2,0x88a2,0x2053},
{0x88a4,0x88a4,0x205e},
{0x88a7,0x88a7,0x205a},
{0x88a8,0x88a8,0x2052},
{0x88aa,0x88aa,0x2054},
{0x88ab,0x88ab,0xb97},
{0x88ac,0x88ac,0x205f},
{0x88ae,0x88ae,0x4775},
{0x88b1,0x88b1,0xd54},
{0x88b2,0x88b2,0x22e0},
{0x88b4,0x88b5,0x381e},
{0x88b6,0x88b6,0x22dc},
{0x88b7,0x88b7,0x22de},
{0x88b8,0x88b8,0x22d9},
{0x88b9,0x88b9,0x22d8},
{0x88ba,0x88ba,0x22d6},
{0x88bc,0x88bc,0x22dd},
{0x88bd,0x88bd,0x22df},
{0x88be,0x88be,0x22db},
{0x88bf,0x88bf,0x3b91},
{0x88c0,0x88c0,0x22da},
{0x88c1,0x88c2,0xd52},
{0x88c5,0x88c5,0x3820},
{0x88c7,0x88c7,0x3eb1},
{0x88c9,0x88c9,0x22e2},
{0x88ca,0x88ca,0xf02},
{0x88cb,0x88cb,0x2578},
{0x88cc,0x88cc,0x257e},
{0x88cd,0x88ce,0x2579},
{0x88cf,0x88cf,0x36ea},
{0x88d0,0x88d0,0x257f},
{0x88d2,0x88d2,0xf04},
{0x88d4,0x88d4,0xefc},
{0x88d5,0x88d5,0xf03},
{0x88d6,0x88d6,0x2577},
{0x88d7,0x88d7,0x22d7},
{0x88d8,0x88d8,0xeff},
{0x88d9,0x88d9,0xefd},
{0x88da,0x88da,0x257d},
{0x88db,0x88db,0x257c},
{0x88dc,0x88dc,0xefe},
{0x88dd,0x88dd,0xf00},
{0x88de,0x88de,0x257b},
{0x88df,0x88df,0xefb},
{0x88e1,0x88e1,0xf01},
{0x88e6,0x88e6,0x3b92},
{0x88e7,0x88e7,0x27f0},
{0x88e8,0x88e8,0x10a2},
{0x88eb,0x88eb,0x27fb},
{0x88ec,0x88ec,0x27fa},
{0x88ee,0x88ee,0x27f5},
{0x88ef,0x88ef,0x10a4},
{0x88f0,0x88f0,0x27f9},
{0x88f1,0x88f2,0x27f1},
{0x88f3,0x88f3,0x109c},
{0x88f4,0x88f4,0x109e},
{0x88f5,0x88f5,0x3e08},
{0x88f6,0x88f6,0x27f7},
{0x88f7,0x88f7,0x27ef},
{0x88f8,0x88f8,0x10a0},
{0x88f9,0x88f9,0x109f},
{0x88fa,0x88fa,0x27f3},
{0x88fb,0x88fb,0x27f8},
{0x88fc,0x88fc,0x27f6},
{0x88fd,0x88fd,0x10a1},
{0x88fe,0x88fe,0x27f4},
{0x88ff,0x88ff,0x4776},
{0x8900,0x8900,0x42fa},
{0x8901,0x8901,0x22e1},
{0x8902,0x8902,0x109d},
{0x8905,0x8905,0x2a30},
{0x8906,0x8906,0x2a37},
{0x8907,0x8907,0x120d},
{0x8909,0x8909,0x2a3b},
{0x890a,0x890a,0x1211},
{0x890b,0x890b,0x2a33},
{0x890c,0x890c,0x2a31},
{0x890e,0x890e,0x2a3a},
{0x8910,0x8910,0x120c},
{0x8911,0x8911,0x2a39},
{0x8912,0x8913,0x120e},
{0x8914,0x8914,0x2a32},
{0x8915,0x8915,0x1210},
{0x8916,0x8916,0x2a38},
{0x8917,0x8919,0x2a34},
{0x891a,0x891a,0x10a3},
{0x891e,0x891e,0x2c77},
{0x891f,0x891f,0x2c83},
{0x8921,0x8921,0x134a},
{0x8922,0x8922,0x2c7e},
{0x8923,0x8923,0x2c80},
{0x8924,0x8924,0x4777},
{0x8925,0x8925,0x1348},
{0x8926,0x8926,0x2c78},
{0x8927,0x8927,0x2c7c},
{0x8929,0x8929,0x2c7f},
{0x892a,0x892a,0x1346},
{0x892b,0x892b,0x1349},
{0x892c,0x892c,0x2c82},
{0x892d,0x892e,0x2c7a},
{0x892f,0x892f,0x2c81},
{0x8930,0x8930,0x2c79},
{0x8931,0x8931,0x2c7d},
{0x8932,0x8932,0x1347},
{0x8933,0x8933,0x2e4f},
{0x8935,0x8935,0x2e4e},
{0x8936,0x8936,0x1472},
{0x8937,0x8937,0x2e54},
{0x8938,0x8938,0x1474},
{0x893b,0x893b,0x1471},
{0x893c,0x893c,0x2e50},
{0x893d,0x893d,0x1475},
{0x893e,0x893e,0x2e51},
{0x8941,0x8941,0x2e52},
{0x8942,0x8942,0x2e55},
{0x8943,0x8943,0x3e16},
{0x8944,0x8944,0x1473},
{0x8946,0x8946,0x2fc8},
{0x8947,0x8947,0x43e3},
{0x8949,0x8949,0x2fcb},
{0x894b,0x894b,0x2fc5},
{0x894c,0x894c,0x2fc7},
{0x894d,0x894d,0x3b94},
{0x894f,0x894f,0x2fc6},
{0x8950,0x8951,0x2fc9},
{0x8952,0x8952,0x2e53},
{0x8953,0x8953,0x2fc4},
{0x8954,0x8954,0x3b96},
{0x8956,0x8956,0x15c2},
{0x8957,0x8957,0x3118},
{0x8958,0x8958,0x311b},
{0x8959,0x8959,0x311d},
{0x895a,0x895b,0x3116},
{0x895c,0x895c,0x311a},
{0x895d,0x895d,0x311c},
{0x895e,0x895e,0x15c3},
{0x895f,0x895f,0x15c1},
{0x8960,0x8960,0x15c0},
{0x8961,0x8961,0x3119},
{0x8962,0x8962,0x3115},
{0x8963,0x8963,0x3231},
{0x8964,0x8964,0x1641},
{0x8965,0x8965,0x3b93},
{0x8966,0x8966,0x3232},
{0x8969,0x8969,0x330d},
{0x896a,0x896a,0x168c},
{0x896b,0x896b,0x330f},
{0x896c,0x896c,0x168d},
{0x896d,0x896d,0x330c},
{0x896e,0x896e,0x330e},
{0x896f,0x896f,0x16d6},
{0x8971,0x8971,0x33b2},
{0x8972,0x8972,0x16d5},
{0x8973,0x8973,0x343b},
{0x8974,0x8974,0x343a},
{0x8976,0x8976,0x3439},
{0x8977,0x8977,0x3dea},
{0x8979,0x897a,0x34e2},
{0x897b,0x897b,0x34e5},
{0x897c,0x897c,0x34e4},
{0x897e,0x897e,0x1819},
{0x897f,0x897f,0x413},
{0x8980,0x8980,0x4708},
{0x8981,0x8981,0x805},
{0x8982,0x8982,0x2063},
{0x8983,0x8983,0xd55},
{0x8985,0x8985,0x2580},
{0x8986,0x8986,0x1527},
{0x8987,0x8987,0x3822},
{0x8988,0x8988,0x311e},
{0x8989,0x8989,0x3fe9},
{0x898b,0x898b,0x508},
{0x898f,0x898f,0xb9d},
{0x8991,0x8991,0x4778},
{0x8993,0x8993,0xb9c},
{0x8994,0x8994,0x3fe0},
{0x8995,0x8995,0x22e3},
{0x8996,0x8996,0xd56},
{0x8997,0x8997,0x22e5},
{0x8998,0x8998,0x22e4},
{0x899b,0x899b,0x2581},
{0x899c,0x899c,0xf05},
{0x899d,0x899d,0x27fc},
{0x899e,0x899e,0x27ff},
{0x899f,0x899f,0x27fe},
{0x89a1,0x89a1,0x27fd},
{0x89a2,0x89a2,0x2a3c},
{0x89a3,0x89a3,0x2a3e},
{0x89a4,0x89a4,0x2a3d},
{0x89a5,0x89a5,0x3d93},
{0x89a6,0x89a6,0x134c},
{0x89a7,0x89a7,0x3826},
{0x89aa,0x89aa,0x134b},
{0x89ac,0x89ac,0x1476},
{0x89ad,0x89ad,0x2e56},
{0x89ae,0x89ae,0x2e58},
{0x89af,0x89af,0x2e57},
{0x89b2,0x89b2,0x1528},
{0x89b6,0x89b6,0x3120},
{0x89b7,0x89b7,0x311f},
{0x89b9,0x89b9,0x3233},
{0x89ba,0x89ba,0x1642},
{0x89bc,0x89bc,0x3827},
{0x89bd,0x89bd,0x168e},
{0x89be,0x89be,0x33b4},
{0x89bf,0x89bf,0x33b3},
{0x89c0,0x89c0,0x1748},
{0x89c1,0x89c1,0x4503},
{0x89c6,0x89c6,0x4566},
{0x89d2,0x89d2,0x509},
{0x89d3,0x89d3,0x1c03},
{0x89d4,0x89d4,0x806},
{0x89d5,0x89d5,0x2066},
{0x89d6,0x89d6,0x2064},
{0x89d9,0x89d9,0x2065},
{0x89da,0x89db,0x22e7},
{0x89dc,0x89dc,0x2588},
{0x89dd,0x89dd,0x22e6},
{0x89df,0x89df,0x2582},
{0x89e0,0x89e0,0x2586},
{0x89e1,0x89e1,0x2585},
{0x89e2,0x89e2,0x2587},
{0x89e3,0x89e3,0xf06},
{0x89e4,0x89e4,0x2584},
{0x89e5,0x89e5,0x2583},
{0x89e6,0x89e6,0x2589},
{0x89e7,0x89e7,0x3829},
{0x89e8,0x89e8,0x2802},
{0x89e9,0x89e9,0x2800},
{0x89eb,0x89eb,0x2801},
{0x89ec,0x89ec,0x2a41},
{0x89ed,0x89ed,0x2a3f},
{0x89f0,0x89f0,0x2a40},
{0x89f1,0x89f1,0x2c84},
{0x89f2,0x89f3,0x2e59},
{0x89f4,0x89f4,0x1529},
{0x89f6,0x89f6,0x3121},
{0x89f7,0x89f7,0x3234},
{0x89f8,0x89f8,0x1643},
{0x89fa,0x89fa,0x3310},
{0x89fb,0x89fb,0x33b5},
{0x89fc,0x89fc,0x16d7},
{0x89fe,0x89fe,0x343c},
{0x89ff,0x89ff,0x34e6},
{0x8a00,0x8a00,0x50a},
{0x8a02,0x8a03,0x808},
{0x8a04,0x8a04,0x1c04},
{0x8a07,0x8a07,0x1c05},
{0x8a08,0x8a08,0x807},
{0x8a0a,0x8a0a,0x9c3},
{0x8a0c,0x8a0c,0x9c1},
{0x8a0e,0x8a0e,0x9c0},
{0x8a0f,0x8a0f,0x9c7},
{0x8a10,0x8a10,0x9bf},
{0x8a11,0x8a11,0x9c8},
{0x8a12,0x8a12,0x1e08},
{0x8a13,0x8a13,0x9c5},
{0x8a15,0x8a15,0x9c2},
{0x8a16,0x8a16,0x9c6},
{0x8a17,0x8a17,0x9c4},
{0x8a18,0x8a18,0x9be},
{0x8a1b,0x8a1b,0xba5},
{0x8a1c,0x8a1c,0x3ba3},
{0x8a1d,0x8a1d,0xb9f},
{0x8a1e,0x8a1e,0x206a},
{0x8a1f,0x8a1f,0xba4},
{0x8a22,0x8a22,0xba6},
{0x8a23,0x8a23,0xba0},
{0x8a25,0x8a25,0xba1},
{0x8a27,0x8a27,0x2068},
{0x8a29,0x8a29,0x43e5},
{0x8a2a,0x8a2a,0xb9e},
{0x8a2b,0x8a2b,0x3bd1},
{0x8a2c,0x8a2c,0x2069},
{0x8a2d,0x8a2d,0xba3},
{0x8a30,0x8a30,0x2067},
{0x8a31,0x8a31,0xba2},
{0x8a34,0x8a34,0xd61},
{0x8a36,0x8a36,0xd63},
{0x8a38,0x8a38,0x477a},
{0x8a39,0x8a39,0x22eb},
{0x8a3a,0x8a3a,0xd62},
{0x8a3b,0x8a3b,0xd57},
{0x8a3c,0x8a3c,0xd5b},
{0x8a3d,0x8a3d,0x3ba2},
{0x8a3e,0x8a3e,0xf19},
{0x8a3f,0x8a3f,0x258e},
{0x8a40,0x8a40,0x22ed},
{0x8a41,0x8a41,0xd5c},
{0x8a44,0x8a45,0x22f0},
{0x8a46,0x8a46,0xd60},
{0x8a48,0x8a48,0x22f3},
{0x8a49,0x8a49,0x3ff0},
{0x8a4a,0x8a4a,0x22f5},
{0x8a4c,0x8a4c,0x22f6},
{0x8a4d,0x8a4d,0x22ea},
{0x8a4e,0x8a4e,0x22e9},
{0x8a4f,0x8a4f,0x22f7},
{0x8a50,0x8a50,0xd5f},
{0x8a51,0x8a51,0x22f4},
{0x8a52,0x8a52,0x22f2},
{0x8a54,0x8a54,0xd5d},
{0x8a55,0x8a55,0xd59},
{0x8a56,0x8a56,0xd64},
{0x8a57,0x8a58,0x22ee},
{0x8a59,0x8a59,0x22ec},
{0x8a5b,0x8a5b,0xd5e},
{0x8a5e,0x8a5e,0xd5a},
{0x8a60,0x8a60,0xd58},
{0x8a61,0x8a61,0x258d},
{0x8a62,0x8a62,0xf14},
{0x8a63,0x8a63,0xf0f},
{0x8a66,0x8a66,0xf0a},
{0x8a67,0x8a67,0x3f8e},
{0x8a68,0x8a68,0xf1a},
{0x8a69,0x8a69,0xf0b},
{0x8a6b,0x8a6b,0xf07},
{0x8a6c,0x8a6c,0xf16},
{0x8a6d,0x8a6d,0xf13},
{0x8a6e,0x8a6e,0xf15},
{0x8a70,0x8a70,0xf0c},
{0x8a71,0x8a71,0xf11},
{0x8a72,0x8a73,0xf08},
{0x8a74,0x8a74,0x2595},
{0x8a75,0x8a75,0x2592},
{0x8a76,0x8a76,0x258a},
{0x8a77,0x8a77,0x258f},
{0x8a79,0x8a79,0xf17},
{0x8a7a,0x8a7a,0x2596},
{0x8a7b,0x8a7b,0xf18},
{0x8a7c,0x8a7c,0xf0e},
{0x8a7e,0x8a7e,0x3fa5},
{0x8a7f,0x8a7f,0x258c},
{0x8a81,0x8a81,0x2594},
{0x8a82,0x8a82,0x2590},
{0x8a83,0x8a83,0x2593},
{0x8a84,0x8a84,0x2591},
{0x8a85,0x8a85,0xf12},
{0x8a86,0x8a86,0x258b},
{0x8a87,0x8a87,0xf0d},
{0x8a8b,0x8a8b,0x2805},
{0x8a8c,0x8a8c,0x10a6},
{0x8a8d,0x8a8d,0x10a9},
{0x8a8f,0x8a8f,0x2807},
{0x8a90,0x8a90,0x382f},
{0x8a91,0x8a91,0x10b1},
{0x8a92,0x8a92,0x2806},
{0x8a93,0x8a93,0x10ab},
{0x8a94,0x8a94,0x477b},
{0x8a95,0x8a95,0x1216},
{0x8a96,0x8a96,0x2808},
{0x8a98,0x8a98,0x10b0},
{0x8a99,0x8a99,0x2804},
{0x8a9a,0x8a9a,0x10b2},
{0x8a9c,0x8a9c,0x382c},
{0x8a9e,0x8a9e,0x10a7},
{0x8aa0,0x8aa0,0xf10},
{0x8aa1,0x8aa1,0x10aa},
{0x8aa3,0x8aa3,0x10a8},
{0x8aa4,0x8aa4,0x10ac},
{0x8aa5,0x8aa5,0x10ae},
{0x8aa6,0x8aa6,0x10a5},
{0x8aa7,0x8aa7,0x10b3},
{0x8aa8,0x8aa8,0x10af},
{0x8aa9,0x8aa9,0x383d},
{0x8aaa,0x8aaa,0x10ad},
{0x8aab,0x8aab,0x2803},
{0x8aaf,0x8aaf,0x3841},
{0x8ab0,0x8ab0,0x121d},
{0x8ab2,0x8ab2,0x1219},
{0x8ab4,0x8ab4,0x477c},
{0x8ab6,0x8ab6,0x1220},
{0x8ab8,0x8ab8,0x2a44},
{0x8ab9,0x8ab9,0x1221},
{0x8aba,0x8aba,0x2a50},
{0x8abb,0x8abb,0x2a49},
{0x8abc,0x8abc,0x1212},
{0x8abd,0x8abd,0x2a51},
{0x8abe,0x8abe,0x2a4b},
{0x8abf,0x8abf,0x121c},
{0x8ac0,0x8ac0,0x2a4c},
{0x8ac2,0x8ac2,0x121b},
{0x8ac3,0x8ac3,0x2a4f},
{0x8ac4,0x8ac4,0x1215},
{0x8ac5,0x8ac5,0x2a4d},
{0x8ac6,0x8ac6,0x2a43},
{0x8ac7,0x8ac7,0x1214},
{0x8ac8,0x8ac8,0x2c8f},
{0x8ac9,0x8ac9,0x121a},
{0x8acb,0x8acb,0x1217},
{0x8acd,0x8acd,0x121f},
{0x8acf,0x8acf,0x2a42},
{0x8ad1,0x8ad1,0x2a46},
{0x8ad2,0x8ad2,0x1213},
{0x8ad3,0x8ad3,0x2a45},
{0x8ad4,0x8ad5,0x2a47},
{0x8ad6,0x8ad6,0x121e},
{0x8ad7,0x8ad7,0x2a4a},
{0x8ad8,0x8ad8,0x2a4e},
{0x8ad9,0x8ad9,0x2a52},
{0x8ada,0x8ada,0x39c2},
{0x8adb,0x8adb,0x1222},
{0x8adc,0x8adc,0x1352},
{0x8add,0x8add,0x2c8a},
{0x8ade,0x8ade,0x2c90},
{0x8adf,0x8adf,0x2c8d},
{0x8ae0,0x8ae0,0x2c85},
{0x8ae1,0x8ae1,0x2c91},
{0x8ae2,0x8ae2,0x2c86},
{0x8ae4,0x8ae4,0x2c8c},
{0x8ae6,0x8ae6,0x134d},
{0x8ae7,0x8ae7,0x1353},
{0x8ae8,0x8ae8,0x2c92},
{0x8aea,0x8aea,0x3dd9},
{0x8aeb,0x8aeb,0x134f},
{0x8aed,0x8aed,0x1359},
{0x8aee,0x8aee,0x1354},
{0x8aef,0x8aef,0x2c94},
{0x8af0,0x8af0,0x2c8e},
{0x8af1,0x8af1,0x1350},
{0x8af2,0x8af2,0x2c87},
{0x8af3,0x8af3,0x135a},
{0x8af4,0x8af5,0x2c88},
{0x8af6,0x8af6,0x135b},
{0x8af7,0x8af7,0x1358},
{0x8af8,0x8af8,0x1218},
{0x8afa,0x8afa,0x134e},
{0x8afb,0x8afb,0x2c95},
{0x8afc,0x8afc,0x135c},
{0x8afe,0x8afe,0x1355},
{0x8aff,0x8aff,0x2c93},
{0x8b00,0x8b00,0x1351},
{0x8b01,0x8b02,0x1356},
{0x8b04,0x8b04,0x147e},
{0x8b05,0x8b05,0x2e5f},
{0x8b06,0x8b06,0x2e68},
{0x8b07,0x8b07,0x2e65},
{0x8b08,0x8b08,0x2e67},
{0x8b0a,0x8b0a,0x147b},
{0x8b0b,0x8b0b,0x2e60},
{0x8b0c,0x8b0c,0x3836},
{0x8b0d,0x8b0d,0x2e66},
{0x8b0e,0x8b0e,0x1477},
{0x8b0f,0x8b0f,0x2e62},
{0x8b10,0x8b10,0x147f},
{0x8b11,0x8b11,0x2e5e},
{0x8b12,0x8b12,0x2e63},
{0x8b13,0x8b13,0x2e6a},
{0x8b14,0x8b14,0x2c8b},
{0x8b15,0x8b15,0x2e64},
{0x8b16,0x8b16,0x2e5d},
{0x8b17,0x8b17,0x1478},
{0x8b18,0x8b18,0x2e5c},
{0x8b19,0x8b19,0x1479},
{0x8b1a,0x8b1a,0x2e6b},
{0x8b1b,0x8b1b,0x147a},
{0x8b1c,0x8b1c,0x2e69},
{0x8b1d,0x8b1d,0x147d},
{0x8b1e,0x8b1e,0x2e5b},
{0x8b1f,0x8b1f,0x3837},
{0x8b20,0x8b20,0x147c},
{0x8b22,0x8b22,0x2e61},
{0x8b23,0x8b23,0x2fce},
{0x8b24,0x8b24,0x2fdc},
{0x8b25,0x8b25,0x2fd7},
{0x8b26,0x8b26,0x2fd9},
{0x8b27,0x8b27,0x2fcd},
{0x8b28,0x8b28,0x152a},
{0x8b2a,0x8b2a,0x2fcc},
{0x8b2b,0x8b2b,0x152d},
{0x8b2c,0x8b2c,0x152c},
{0x8b2d,0x8b2d,0x3f99},
{0x8b2e,0x8b2e,0x2fdb},
{0x8b2f,0x8b2f,0x2fd3},
{0x8b30,0x8b30,0x2fd0},
{0x8b31,0x8b31,0x2fd6},
{0x8b33,0x8b33,0x2fcf},
{0x8b35,0x8b35,0x2fd1},
{0x8b36,0x8b36,0x2fda},
{0x8b37,0x8b37,0x2fd8},
{0x8b39,0x8b39,0x152b},
{0x8b3a,0x8b3a,0x2fdf},
{0x8b3b,0x8b3b,0x2fdd},
{0x8b3c,0x8b3c,0x2fd4},
{0x8b3d,0x8b3d,0x2fde},
{0x8b3e,0x8b3e,0x2fd5},
{0x8b3f,0x8b3f,0x383a},
{0x8b40,0x8b40,0x3125},
{0x8b41,0x8b41,0x15c4},
{0x8b42,0x8b42,0x312c},
{0x8b43,0x8b43,0x3ff2},
{0x8b45,0x8b45,0x3313},
{0x8b46,0x8b46,0x15cb},
{0x8b47,0x8b47,0x2fd2},
{0x8b48,0x8b48,0x3123},
{0x8b49,0x8b49,0x15c7},
{0x8b4a,0x8b4a,0x3124},
{0x8b4b,0x8b4b,0x3129},
{0x8b4d,0x8b4d,0x383c},
{0x8b4e,0x8b4f,0x15c9},
{0x8b50,0x8b50,0x3122},
{0x8b51,0x8b51,0x312b},
{0x8b52,0x8b52,0x312d},
{0x8b53,0x8b53,0x3126},
{0x8b54,0x8b54,0x3128},
{0x8b55,0x8b55,0x312a},
{0x8b56,0x8b56,0x3127},
{0x8b57,0x8b57,0x312e},
{0x8b58,0x8b58,0x15c6},
{0x8b59,0x8b59,0x15cc},
{0x8b5a,0x8b5a,0x15c8},
{0x8b5c,0x8b5c,0x15c5},
{0x8b5d,0x8b5d,0x3237},
{0x8b5e,0x8b5e,0x3db8},
{0x8b5f,0x8b5f,0x1648},
{0x8b60,0x8b60,0x3235},
{0x8b62,0x8b62,0x3dd4},
{0x8b63,0x8b63,0x3239},
{0x8b65,0x8b65,0x323a},
{0x8b66,0x8b66,0x1646},
{0x8b67,0x8b67,0x323b},
{0x8b68,0x8b68,0x3238},
{0x8b69,0x8b69,0x3bf7},
{0x8b6a,0x8b6a,0x3236},
{0x8b6b,0x8b6b,0x1649},
{0x8b6c,0x8b6c,0x1645},
{0x8b6d,0x8b6d,0x323c},
{0x8b6f,0x8b6f,0x1647},
{0x8b70,0x8b70,0x1644},
{0x8b74,0x8b74,0x168f},
{0x8b77,0x8b77,0x1690},
{0x8b78,0x8b78,0x3312},
{0x8b79,0x8b79,0x3311},
{0x8b7a,0x8b7b,0x3314},
{0x8b7d,0x8b7d,0x1691},
{0x8b7e,0x8b7e,0x33b6},
{0x8b7f,0x8b7f,0x33bb},
{0x8b80,0x8b80,0x16d8},
{0x8b81,0x8b81,0x3d8d},
{0x8b82,0x8b82,0x33b8},
{0x8b84,0x8b84,0x33b7},
{0x8b85,0x8b85,0x33ba},
{0x8b86,0x8b86,0x33b9},
{0x8b88,0x8b88,0x3440},
{0x8b8a,0x8b8a,0x170a},
{0x8b8b,0x8b8b,0x343f},
{0x8b8c,0x8b8c,0x343d},
{0x8b8e,0x8b8e,0x343e},
{0x8b90,0x8b90,0x383f},
{0x8b92,0x8b92,0x172c},
{0x8b93,0x8b93,0x172b},
{0x8b94,0x8b95,0x349c},
{0x8b96,0x8b96,0x172d},
{0x8b98,0x8b99,0x34e7},
{0x8b9a,0x8b9a,0x1754},
{0x8b9b,0x8b9b,0x3840},
{0x8b9c,0x8b9c,0x175a},
{0x8b9e,0x8b9e,0x3522},
{0x8b9f,0x8b9f,0x353f},
{0x8ba0,0x8ba0,0x4505},
{0x8bbe,0x8bbe,0x4567},
{0x8be2,0x8be2,0x4568},
{0x8c37,0x8c37,0x50b},
{0x8c39,0x8c39,0x206b},
{0x8c3b,0x8c3b,0x206c},
{0x8c3c,0x8c3c,0x2597},
{0x8c3d,0x8c3d,0x2809},
{0x8c3e,0x8c3e,0x2a53},
{0x8c3f,0x8c3f,0x1481},
{0x8c41,0x8c41,0x1480},
{0x8c42,0x8c42,0x2fe0},
{0x8c43,0x8c43,0x312f},
{0x8c45,0x8c45,0x3441},
{0x8c46,0x8c46,0x50c},
{0x8c47,0x8c47,0x1e09},
{0x8c48,0x8c48,0x9c9},
{0x8c49,0x8c49,0xba7},
{0x8c4a,0x8c4a,0x2599},
{0x8c4b,0x8c4b,0x2598},
{0x8c4c,0x8c4c,0x1223},
{0x8c4d,0x8c4d,0x2a54},
{0x8c4e,0x8c4e,0x1224},
{0x8c4f,0x8c4f,0x2e6c},
{0x8c50,0x8c50,0x152e},
{0x8c51,0x8c51,0x477d},
{0x8c54,0x8c54,0x1763},
{0x8c55,0x8c55,0x50d},
{0x8c56,0x8c56,0x1a48},
{0x8c57,0x8c57,0x1e0a},
{0x8c5a,0x8c5a,0xba8},
{0x8c5c,0x8c5d,0x206d},
{0x8c5f,0x8c5f,0x22f8},
{0x8c61,0x8c61,0xd65},
{0x8c62,0x8c62,0xf1b},
{0x8c64,0x8c64,0x259b},
{0x8c65,0x8c65,0x259a},
{0x8c66,0x8c66,0x259c},
{0x8c68,0x8c69,0x280a},
{0x8c6a,0x8c6a,0x10b4},
{0x8c6b,0x8c6b,0x135d},
{0x8c6c,0x8c6c,0x1225},
{0x8c6d,0x8c6d,0x135e},
{0x8c6f,0x8c6f,0x2e70},
{0x8c70,0x8c70,0x2e6d},
{0x8c71,0x8c71,0x2e6f},
{0x8c72,0x8c72,0x2e6e},
{0x8c73,0x8c73,0x1482},
{0x8c75,0x8c75,0x2fe1},
{0x8c76,0x8c76,0x3131},
{0x8c77,0x8c77,0x3130},
{0x8c78,0x8c78,0x18e7},
{0x8c79,0x8c79,0x9cb},
{0x8c7a,0x8c7a,0x9ca},
{0x8c7b,0x8c7b,0x1e0b},
{0x8c7d,0x8c7d,0x206f},
{0x8c80,0x8c80,0x22fa},
{0x8c81,0x8c81,0x22f9},
{0x8c82,0x8c82,0xd66},
{0x8c84,0x8c85,0x259e},
{0x8c86,0x8c86,0x259d},
{0x8c89,0x8c89,0xf1d},
{0x8c8a,0x8c8a,0xf1c},
{0x8c8c,0x8c8c,0x10b6},
{0x8c8d,0x8c8d,0x10b5},
{0x8c8f,0x8c8f,0x2a55},
{0x8c90,0x8c90,0x2c98},
{0x8c91,0x8c92,0x2c96},
{0x8c93,0x8c93,0x135f},
{0x8c94,0x8c94,0x2e72},
{0x8c95,0x8c95,0x2e71},
{0x8c97,0x8c97,0x2fe4},
{0x8c98,0x8c98,0x2fe3},
{0x8c99,0x8c99,0x2fe2},
{0x8c9a,0x8c9a,0x3132},
{0x8c9b,0x8c9b,0x3845},
{0x8c9c,0x8c9c,0x3523},
{0x8c9d,0x8c9d,0x50e},
{0x8c9e,0x8c9e,0x80a},
{0x8c9f,0x8c9f,0x3bad},
{0x8ca0,0x8ca0,0x80b},
{0x8ca1,0x8ca2,0x9cc},
{0x8ca3,0x8ca3,0x1e0d},
{0x8ca4,0x8ca4,0x1e0c},
{0x8ca5,0x8ca5,0x2070},
{0x8ca7,0x8ca7,0xbae},
{0x8ca8,0x8ca8,0xbac},
{0x8ca9,0x8ca9,0xba9},
{0x8caa,0x8caa,0xbad},
{0x8cab,0x8cab,0xbab},
{0x8cac,0x8cac,0xbaa},
{0x8cad,0x8cad,0x3ff1},
{0x8caf,0x8caf,0xd67},
{0x8cb0,0x8cb0,0x22fd},
{0x8cb2,0x8cb2,0xf22},
{0x8cb3,0x8cb3,0xd69},
{0x8cb4,0x8cb4,0xd6e},
{0x8cb5,0x8cb5,0x22ff},
{0x8cb6,0x8cb6,0xd70},
{0x8cb7,0x8cb7,0xd6f},
{0x8cb8,0x8cb8,0xd72},
{0x8cb9,0x8cb9,0x22fe},
{0x8cba,0x8cba,0x22fb},
{0x8cbb,0x8cbb,0xd6c},
{0x8cbc,0x8cbc,0xd68},
{0x8cbd,0x8cbd,0xd6a},
{0x8cbe,0x8cbe,0x22fc},
{0x8cbf,0x8cbf,0xd71},
{0x8cc0,0x8cc0,0xd6d},
{0x8cc1,0x8cc1,0xd6b},
{0x8cc2,0x8cc2,0xf24},
{0x8cc3,0x8cc3,0xf23},
{0x8cc4,0x8cc4,0xf21},
{0x8cc5,0x8cc5,0xf25},
{0x8cc7,0x8cc8,0xf1f},
{0x8cca,0x8cca,0xf1e},
{0x8ccc,0x8ccc,0x25a0},
{0x8ccd,0x8ccd,0x3e99},
{0x8ccf,0x8ccf,0x280d},
{0x8cd1,0x8cd2,0x10b8},
{0x8cd3,0x8cd3,0x10b7},
{0x8cd4,0x8cd4,0x477e},
{0x8cd5,0x8cd5,0x280c},
{0x8cd6,0x8cd6,0x384b},
{0x8cd7,0x8cd7,0x280e},
{0x8cd9,0x8cd9,0x2a58},
{0x8cda,0x8cda,0x2a5a},
{0x8cdb,0x8cdb,0x3851},
{0x8cdc,0x8cdc,0x122e},
{0x8cdd,0x8cdd,0x2a5b},
{0x8cde,0x8cde,0x1227},
{0x8cdf,0x8cdf,0x2a57},
{0x8ce0,0x8ce0,0x1226},
{0x8ce1,0x8ce1,0x1230},
{0x8ce2,0x8ce3,0x122c},
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{0x8f35,0x8f35,0x2cb0},
{0x8f36,0x8f36,0x2cae},
{0x8f37,0x8f37,0x2cb3},
{0x8f38,0x8f38,0x1369},
{0x8f39,0x8f39,0x2cb2},
{0x8f3b,0x8f3b,0x1367},
{0x8f3e,0x8f3e,0x148e},
{0x8f3f,0x8f3f,0x1491},
{0x8f40,0x8f40,0x2e7c},
{0x8f41,0x8f41,0x3d07},
{0x8f42,0x8f42,0x148f},
{0x8f43,0x8f43,0x2e7b},
{0x8f44,0x8f44,0x148d},
{0x8f45,0x8f45,0x1490},
{0x8f46,0x8f48,0x2ff7},
{0x8f49,0x8f49,0x1537},
{0x8f4a,0x8f4a,0x3bb8},
{0x8f4b,0x8f4b,0x2ffa},
{0x8f4d,0x8f4d,0x1538},
{0x8f4e,0x8f4e,0x15d7},
{0x8f4f,0x8f50,0x3143},
{0x8f51,0x8f51,0x3142},
{0x8f52,0x8f52,0x3141},
{0x8f53,0x8f53,0x3145},
{0x8f54,0x8f54,0x15d6},
{0x8f55,0x8f55,0x3244},
{0x8f56,0x8f57,0x3242},
{0x8f58,0x8f58,0x3245},
{0x8f59,0x8f59,0x3241},
{0x8f5a,0x8f5a,0x3246},
{0x8f5b,0x8f5b,0x331c},
{0x8f5c,0x8f5c,0x3f31},
{0x8f5d,0x8f5d,0x331d},
{0x8f5e,0x8f5e,0x331b},
{0x8f5f,0x8f5f,0x1696},
{0x8f60,0x8f60,0x33c4},
{0x8f61,0x8f61,0x16dd},
{0x8f62,0x8f62,0x33c5},
{0x8f63,0x8f63,0x3445},
{0x8f64,0x8f64,0x3444},
{0x8f66,0x8f67,0x4569},
{0x8f6e,0x8f6e,0x456b},
{0x8f93,0x8f93,0x4732},
{0x8f9b,0x8f9b,0x514},
{0x8f9c,0x8f9c,0xd81},
{0x8f9f,0x8f9f,0xf34},
{0x8fa0,0x8fa0,0x3d94},
{0x8fa3,0x8fa3,0x10c2},
{0x8fa5,0x8fa5,0x3866},
{0x8fa6,0x8fa6,0x136c},
{0x8fa8,0x8fa8,0x136b},
{0x8fad,0x8fad,0x15d8},
{0x8fae,0x8fae,0x162f},
{0x8faf,0x8faf,0x1697},
{0x8fb0,0x8fb0,0x515},
{0x8fb1,0x8fb1,0x9d3},
{0x8fb2,0x8fb2,0xf35},
{0x8fb3,0x8fb3,0x386a},
{0x8fb4,0x8fb4,0x3146},
{0x8fb5,0x8fb5,0x230},
{0x8fb6,0x8fb6,0x47d3},
{0x8fb7,0x8fb7,0x43fd},
{0x8fb8,0x8fb8,0x42f6},
{0x8fb9,0x8fb9,0x48c9},
{0x8fba,0x8fba,0x48c7},
{0x8fbb,0x8fbc,0x3d6b},
{0x8fbe,0x8fbe,0x48c6},
{0x8fbf,0x8fbf,0x18e9},
{0x8fc1,0x8fc1,0x478d},
{0x8fc2,0x8fc2,0x516},
{0x8fc4,0x8fc4,0x519},
{0x8fc5,0x8fc5,0x518},
{0x8fc6,0x8fc6,0x517},
{0x8fc9,0x8fc9,0x18e8},
{0x8fca,0x8fca,0x478e},
{0x8fcb,0x8fcb,0x1a4a},
{0x8fcc,0x8fcc,0x478f},
{0x8fcd,0x8fcd,0x1a4c},
{0x8fce,0x8fce,0x68e},
{0x8fd0,0x8fd0,0x48ae},
{0x8fd1,0x8fd1,0x690},
{0x8fd2,0x8fd2,0x1a49},
{0x8fd3,0x8fd3,0x1a4b},
{0x8fd4,0x8fd4,0x68f},
{0x8fd5,0x8fd5,0x1a4e},
{0x8fd6,0x8fd6,0x1a4d},
{0x8fd7,0x8fd7,0x1a4f},
{0x8fda,0x8fda,0x3fcb},
{0x8fe0,0x8fe0,0x1c0a},
{0x8fe1,0x8fe1,0x1c08},
{0x8fe2,0x8fe2,0x813},
{0x8fe3,0x8fe3,0x1c07},
{0x8fe4,0x8fe4,0x818},
{0x8fe5,0x8fe5,0x815},
{0x8fe6,0x8fe6,0x812},
{0x8fe8,0x8fe8,0x819},
{0x8fea,0x8fea,0x814},
{0x8feb,0x8feb,0x817},
{0x8fed,0x8fed,0x816},
{0x8fee,0x8fee,0x1c09},
{0x8ff0,0x8ff0,0x811},
{0x8ff4,0x8ff4,0x9d9},
{0x8ff5,0x8ff5,0x1e16},
{0x8ff6,0x8ff6,0x1e1c},
{0x8ff7,0x8ff7,0x9d6},
{0x8ff8,0x8ff8,0x9dd},
{0x8ff9,0x8ff9,0x3871},
{0x8ffa,0x8ffa,0x9d8},
{0x8ffb,0x8ffb,0x1e19},
{0x8ffc,0x8ffc,0x1e1b},
{0x8ffd,0x8ffd,0x9db},
{0x8ffe,0x8ffe,0x1e15},
{0x8fff,0x8fff,0x1e18},
{0x9000,0x9000,0x9d7},
{0x9001,0x9001,0x9d4},
{0x9002,0x9002,0x1e17},
{0x9003,0x9003,0x9da},
{0x9004,0x9004,0x1e1a},
{0x9005,0x9005,0x9dc},
{0x9006,0x9006,0x9d5},
{0x9008,0x9008,0x3ee0},
{0x900b,0x900b,0x2081},
{0x900c,0x900c,0x2084},
{0x900d,0x900d,0xbb6},
{0x900f,0x900f,0xbc0},
{0x9010,0x9010,0xbbc},
{0x9011,0x9011,0x2082},
{0x9012,0x9012,0x3e4e},
{0x9014,0x9014,0xbc4},
{0x9015,0x9015,0xbbd},
{0x9016,0x9016,0xbc2},
{0x9017,0x9017,0xbb8},
{0x9019,0x9019,0xbb5},
{0x901a,0x901a,0xbb7},
{0x901b,0x901b,0xbc3},
{0x901c,0x901c,0x2083},
{0x901d,0x901d,0xbbb},
{0x901e,0x901e,0xbbe},
{0x901f,0x901f,0xbba},
{0x9020,0x9020,0xbbf},
{0x9021,0x9021,0x2085},
{0x9022,0x9022,0xbc1},
{0x9023,0x9023,0xbb9},
{0x9024,0x9024,0x2080},
{0x902d,0x902d,0x231f},
{0x902e,0x902e,0xd82},
{0x902f,0x902f,0x2321},
{0x9031,0x9031,0xd84},
{0x9032,0x9032,0xd86},
{0x9033,0x9033,0x4790},
{0x9034,0x9034,0x2320},
{0x9035,0x9035,0xd83},
{0x9036,0x9036,0xd87},
{0x9037,0x9037,0x3876},
{0x9038,0x9038,0xd85},
{0x903c,0x903c,0xf3b},
{0x903d,0x903d,0x25c6},
{0x903e,0x903e,0xf43},
{0x903f,0x903f,0x25c3},
{0x9041,0x9041,0xf44},
{0x9042,0x9042,0xf39},
{0x9044,0x9044,0x25c4},
{0x9047,0x9047,0xf3e},
{0x9049,0x9049,0x25c5},
{0x904a,0x904a,0xf37},
{0x904b,0x904b,0xf36},
{0x904c,0x904c,0x3f10},
{0x904d,0x904d,0xf41},
{0x904e,0x904e,0xf40},
{0x904f,0x904f,0xf3f},
{0x9050,0x9050,0xf3d},
{0x9051,0x9051,0xf42},
{0x9052,0x9052,0x25c2},
{0x9053,0x9053,0xf38},
{0x9054,0x9054,0xf3a},
{0x9055,0x9055,0xf3c},
{0x9056,0x9056,0x3dd2},
{0x9058,0x9058,0x10c4},
{0x9059,0x9059,0x10c7},
{0x905b,0x905b,0x10cb},
{0x905c,0x905c,0x10c5},
{0x905d,0x905d,0x10ca},
{0x905e,0x905e,0x10c8},
{0x9060,0x9060,0x10c3},
{0x9061,0x9061,0x3879},
{0x9062,0x9062,0x10c9},
{0x9063,0x9063,0x10c6},
{0x9064,0x9064,0x3c68},
{0x9067,0x9067,0x2a7f},
{0x9068,0x9068,0x1249},
{0x9069,0x9069,0x1247},
{0x906b,0x906b,0x2a80},
{0x906c,0x906c,0x3d60},
{0x906d,0x906d,0x124a},
{0x906e,0x906e,0x1248},
{0x906f,0x906f,0x2a7e},
{0x9070,0x9070,0x2a7d},
{0x9072,0x9072,0x1370},
{0x9073,0x9073,0x2a7c},
{0x9074,0x9074,0x136e},
{0x9075,0x9075,0x136d},
{0x9076,0x9076,0x2cb5},
{0x9077,0x9077,0x124b},
{0x9078,0x9078,0x136f},
{0x9079,0x9079,0x2cb6},
{0x907a,0x907a,0x1372},
{0x907b,0x907b,0x2cb7},
{0x907c,0x907c,0x1371},
{0x907d,0x907d,0x1493},
{0x907e,0x907e,0x2e7e},
{0x907f,0x907f,0x1492},
{0x9080,0x9080,0x1497},
{0x9081,0x9082,0x1495},
{0x9083,0x9083,0x153a},
{0x9084,0x9084,0x1494},
{0x9085,0x9085,0x2e7d},
{0x9086,0x9086,0x2cb8},
{0x9087,0x9087,0x1539},
{0x9088,0x9088,0x153b},
{0x908a,0x908b,0x15d9},
{0x908d,0x908d,0x3247},
{0x908f,0x908f,0x170c},
{0x9090,0x9090,0x170b},
{0x9091,0x9091,0x51b},
{0x9094,0x9094,0x181e},
{0x9095,0x9095,0x9de},
{0x9097,0x9098,0x181b},
{0x9099,0x9099,0x181a},
{0x909b,0x909b,0x181d},
{0x909e,0x909e,0x18ed},
{0x909f,0x909f,0x18ea},
{0x90a0,0x90a0,0x18ef},
{0x90a1,0x90a1,0x18eb},
{0x90a2,0x90a2,0x51c},
{0x90a3,0x90a3,0x51f},
{0x90a5,0x90a5,0x18ec},
{0x90a6,0x90a6,0x51e},
{0x90a7,0x90a7,0x18ee},
{0x90a8,0x90a8,0x387c},
{0x90aa,0x90aa,0x51d},
{0x90ae,0x90ae,0x3880},
{0x90af,0x90af,0x1a52},
{0x90b0,0x90b0,0x1a54},
{0x90b1,0x90b1,0x693},
{0x90b2,0x90b2,0x1a50},
{0x90b3,0x90b3,0x1a53},
{0x90b4,0x90b4,0x1a51},
{0x90b5,0x90b5,0x691},
{0x90b6,0x90b6,0x694},
{0x90b8,0x90b8,0x692},
{0x90bb,0x90bb,0x3bc4},
{0x90bd,0x90bd,0x1c0c},
{0x90be,0x90be,0x1c10},
{0x90bf,0x90bf,0x1c0d},
{0x90c1,0x90c1,0x81c},
{0x90c3,0x90c3,0x81d},
{0x90c4,0x90c4,0x387e},
{0x90c5,0x90c5,0x1c0f},
{0x90c7,0x90c7,0x1c11},
{0x90c8,0x90c8,0x1c13},
{0x90ca,0x90ca,0x81a},
{0x90cb,0x90cb,0x1c12},
{0x90ce,0x90ce,0x81b},
{0x90d4,0x90d4,0x208c},
{0x90d5,0x90d5,0x1c0e},
{0x90d6,0x90d6,0x1e1d},
{0x90d7,0x90d7,0x1e26},
{0x90d8,0x90d8,0x1e24},
{0x90d9,0x90da,0x1e1f},
{0x90db,0x90db,0x1e25},
{0x90dc,0x90dc,0x1e27},
{0x90dd,0x90dd,0x9e0},
{0x90df,0x90df,0x1e22},
{0x90e0,0x90e0,0x1e1e},
{0x90e1,0x90e1,0x9df},
{0x90e2,0x90e2,0x9e1},
{0x90e3,0x90e3,0x1e21},
{0x90e4,0x90e4,0x1e28},
{0x90e5,0x90e5,0x1e23},
{0x90e8,0x90e8,0xbc5},
{0x90e9,0x90e9,0x208f},
{0x90ea,0x90ea,0x2087},
{0x90eb,0x90ec,0x208d},
{0x90ed,0x90ed,0xbc6},
{0x90ef,0x90ef,0x2086},
{0x90f0,0x90f0,0x2088},
{0x90f1,0x90f1,0x1c0b},
{0x90f2,0x90f3,0x208a},
{0x90f4,0x90f4,0x2089},
{0x90f5,0x90f5,0xd89},
{0x90f9,0x90f9,0x2328},
{0x90fa,0x90fa,0x2cb9},
{0x90fb,0x90fb,0x2329},
{0x90fc,0x90fc,0x2326},
{0x90fd,0x90fd,0xbc7},
{0x90fe,0x90fe,0xd8b},
{0x90ff,0x90ff,0x2325},
{0x9100,0x9100,0x232b},
{0x9101,0x9101,0x232a},
{0x9102,0x9102,0xd88},
{0x9103,0x9103,0x232e},
{0x9104,0x9104,0x2324},
{0x9105,0x9105,0x232d},
{0x9106,0x9106,0x2322},
{0x9107,0x9107,0x232c},
{0x9108,0x9108,0x2327},
{0x9109,0x9109,0xd8a},
{0x910b,0x910b,0x25cd},
{0x910d,0x910d,0x25c8},
{0x910e,0x910e,0x25ce},
{0x910f,0x910f,0x25c9},
{0x9110,0x9110,0x25c7},
{0x9111,0x9111,0x25ca},
{0x9112,0x9112,0xf45},
{0x9114,0x9114,0x25cc},
{0x9116,0x9116,0x25cb},
{0x9117,0x9117,0xf46},
{0x9118,0x9118,0x10cd},
{0x9119,0x9119,0x10cc},
{0x911a,0x911a,0x2827},
{0x911b,0x911b,0x282a},
{0x911c,0x911c,0x2822},
{0x911d,0x911d,0x2826},
{0x911e,0x911e,0x10ce},
{0x911f,0x911f,0x2825},
{0x9120,0x9120,0x2823},
{0x9121,0x9121,0x2829},
{0x9122,0x9122,0x2824},
{0x9123,0x9123,0x2821},
{0x9124,0x9124,0x2828},
{0x9126,0x9126,0x2a86},
{0x9127,0x9127,0x124e},
{0x9128,0x9128,0x2ffb},
{0x9129,0x912a,0x2a83},
{0x912b,0x912b,0x2a82},
{0x912c,0x912c,0x2323},
{0x912d,0x912d,0x124d},
{0x912e,0x912e,0x2a87},
{0x912f,0x912f,0x2a81},
{0x9130,0x9130,0x124c},
{0x9131,0x9131,0x124f},
{0x9132,0x9132,0x2a85},
{0x9133,0x9133,0x2cba},
{0x9134,0x9134,0x1373},
{0x9135,0x9136,0x2cbb},
{0x9138,0x9138,0x2e7f},
{0x9139,0x9139,0x1498},
{0x913a,0x913b,0x2ffc},
{0x913e,0x913e,0x2ffe},
{0x913f,0x913f,0x3148},
{0x9140,0x9140,0x3147},
{0x9141,0x9141,0x3249},
{0x9143,0x9143,0x3248},
{0x9144,0x9145,0x331f},
{0x9146,0x9146,0x331e},
{0x9147,0x9147,0x33c6},
{0x9148,0x9148,0x16de},
{0x9149,0x9149,0x520},
{0x914a,0x914a,0x81f},
{0x914b,0x914b,0x81e},
{0x914c,0x914c,0x9e4},
{0x914d,0x914d,0x9e3},
{0x914e,0x914f,0x1e2a},
{0x9150,0x9150,0x1e29},
{0x9151,0x9151,0x3f49},
{0x9152,0x9152,0x9e2},
{0x9153,0x9153,0x2093},
{0x9155,0x9155,0x2094},
{0x9156,0x9156,0x2090},
{0x9157,0x9157,0xbc8},
{0x9158,0x9158,0x2091},
{0x9159,0x9159,0x3f45},
{0x915a,0x915a,0x2092},
{0x915c,0x915c,0x3f47},
{0x915e,0x915e,0x43eb},
{0x915f,0x915f,0x2331},
{0x9160,0x9160,0x2333},
{0x9161,0x9161,0x232f},
{0x9162,0x9162,0x2332},
{0x9163,0x9163,0xd8c},
{0x9164,0x9164,0x2330},
{0x9165,0x9165,0xd8d},
{0x9167,0x9167,0x3882},
{0x9168,0x9168,0x23e2},
{0x9169,0x9169,0xf49},
{0x916a,0x916a,0xf48},
{0x916c,0x916c,0xf47},
{0x916e,0x916f,0x25cf},
{0x9170,0x9170,0x3eb8},
{0x9172,0x9172,0x282c},
{0x9173,0x9173,0x282e},
{0x9174,0x9174,0x10d2},
{0x9175,0x9175,0x10cf},
{0x9176,0x9176,0x3e9b},
{0x9177,0x9177,0x10d1},
{0x9178,0x9178,0x10d0},
{0x9179,0x9179,0x282d},
{0x917a,0x917a,0x282b},
{0x917c,0x917c,0x3f6f},
{0x9180,0x9180,0x2a8e},
{0x9181,0x9182,0x2a8b},
{0x9183,0x9183,0x1253},
{0x9184,0x9184,0x2a8d},
{0x9185,0x9186,0x2a88},
{0x9187,0x9187,0x1250},
{0x9189,0x9189,0x1251},
{0x918a,0x918a,0x2a8a},
{0x918b,0x918b,0x1252},
{0x918c,0x918c,0x43ec},
{0x918d,0x918d,0x2cc0},
{0x918e,0x918e,0x3f4e},
{0x918f,0x918f,0x2cc1},
{0x9190,0x9191,0x2cbe},
{0x9192,0x9192,0x1374},
{0x9193,0x9193,0x2cbd},
{0x9199,0x9199,0x2e83},
{0x919a,0x919a,0x2e80},
{0x919b,0x919b,0x2e82},
{0x919c,0x919c,0x149b},
{0x919d,0x919d,0x2e86},
{0x919e,0x919e,0x149a},
{0x919f,0x919f,0x2e84},
{0x91a0,0x91a0,0x2e87},
{0x91a1,0x91a1,0x2e85},
{0x91a2,0x91a2,0x2e81},
{0x91a3,0x91a3,0x1499},
{0x91a5,0x91a5,0x3000},
{0x91a7,0x91a7,0x3001},
{0x91a8,0x91a8,0x2fff},
{0x91a9,0x91a9,0x3883},
{0x91aa,0x91aa,0x3003},
{0x91ab,0x91ac,0x153c},
{0x91ad,0x91ad,0x314a},
{0x91ae,0x91ae,0x15dc},
{0x91af,0x91af,0x3002},
{0x91b0,0x91b0,0x3149},
{0x91b1,0x91b1,0x15db},
{0x91b2,0x91b3,0x324c},
{0x91b4,0x91b4,0x1650},
{0x91b5,0x91b5,0x324b},
{0x91b6,0x91b6,0x45ef},
{0x91b7,0x91b7,0x324a},
{0x91b9,0x91b9,0x3321},
{0x91ba,0x91ba,0x1698},
{0x91bb,0x91bb,0x3bc8},
{0x91bc,0x91bc,0x3446},
{0x91bd,0x91bd,0x34a3},
{0x91be,0x91be,0x34a2},
{0x91c0,0x91c0,0x1730},
{0x91c1,0x91c1,0x174a},
{0x91c2,0x91c2,0x34a4},
{0x91c3,0x91c3,0x350b},
{0x91c4,0x91c4,0x3884},
{0x91c5,0x91c5,0x175c},
{0x91c6,0x91c6,0x521},
{0x91c7,0x91c7,0x695},
{0x91c9,0x91c9,0xf4a},
{0x91cb,0x91cb,0x1651},
{0x91cc,0x91cc,0x522},
{0x91cd,0x91cd,0x820},
{0x91ce,0x91ce,0xbc9},
{0x91cf,0x91cf,0xd8e},
{0x91d0,0x91d0,0x153e},
{0x91d1,0x91d1,0x696},
{0x91d3,0x91d3,0x1c15},
{0x91d4,0x91d4,0x1c14},
{0x91d5,0x91d5,0x1e2c},
{0x91d6,0x91d6,0x415e},
{0x91d7,0x91d7,0x9e7},
{0x91d8,0x91d8,0x9e5},
{0x91d9,0x91d9,0x9e9},
{0x91da,0x91da,0x1e2e},
{0x91dc,0x91dc,0x9e8},
{0x91dd,0x91dd,0x9e6},
{0x91df,0x91df,0x453a},
{0x91e2,0x91e2,0x1e2d},
{0x91e3,0x91e3,0xbcc},
{0x91e4,0x91e4,0x209a},
{0x91e5,0x91e5,0x3c06},
{0x91e6,0x91e6,0xbcb},
{0x91e7,0x91e7,0xbcd},
{0x91e8,0x91e8,0x209f},
{0x91e9,0x91e9,0xbcf},
{0x91ea,0x91eb,0x209c},
{0x91ec,0x91ec,0x2095},
{0x91ed,0x91ed,0xbce},
{0x91ee,0x91ee,0x20a0},
{0x91f1,0x91f1,0x2097},
{0x91f3,0x91f3,0x2098},
{0x91f4,0x91f4,0x2096},
{0x91f5,0x91f5,0xbca},
{0x91f7,0x91f7,0x209e},
{0x91f8,0x91f8,0x2099},
{0x91f9,0x91f9,0x209b},
{0x91fa,0x91fa,0x3af8},
{0x91fd,0x91fd,0x233f},
{0x91fe,0x91fe,0x382e},
{0x91ff,0x91ff,0x233e},
{0x9200,0x9200,0x233c},
{0x9201,0x9201,0x2334},
{0x9202,0x9202,0x2343},
{0x9203,0x9203,0x2337},
{0x9204,0x9204,0x2341},
{0x9205,0x9205,0x2348},
{0x9206,0x9206,0x2340},
{0x9207,0x9207,0xd96},
{0x9208,0x9208,0x3eb9},
{0x9209,0x9209,0xd92},
{0x920a,0x920a,0x2335},
{0x920c,0x920c,0x233b},
{0x920d,0x920d,0xd94},
{0x920e,0x920e,0x3888},
{0x920f,0x920f,0x233a},
{0x9210,0x9210,0xd95},
{0x9211,0x9211,0xd97},
{0x9212,0x9212,0x233d},
{0x9213,0x9213,0x4793},
{0x9214,0x9215,0xd8f},
{0x9216,0x9216,0x2349},
{0x9217,0x9217,0x2347},
{0x9219,0x9219,0x2346},
{0x921a,0x921a,0x2338},
{0x921c,0x921c,0x2344},
{0x921e,0x921e,0xd93},
{0x9223,0x9223,0xd91},
{0x9224,0x9224,0x2345},
{0x9225,0x9225,0x2336},
{0x9226,0x9226,0x2339},
{0x9227,0x9227,0x2342},
{0x9228,0x9228,0x4795},
{0x922a,0x922a,0x3c0e},
{0x922b,0x922b,0x3ba6},
{0x922d,0x922d,0x2851},
{0x922e,0x922e,0x25da},
{0x9230,0x9230,0x25d3},
{0x9231,0x9231,0x25e6},
{0x9232,0x9232,0x25ef},
{0x9233,0x9233,0x25d6},
{0x9234,0x9234,0xf55},
{0x9235,0x9235,0x3b26},
{0x9236,0x9236,0x25e3},
{0x9237,0x9237,0xf4b},
{0x9238,0x9238,0xf4d},
{0x9239,0x9239,0xf59},
{0x923a,0x923a,0x25d4},
{0x923c,0x923c,0x41d2},
{0x923d,0x923d,0xf4e},
{0x923e,0x923e,0xf50},
{0x923f,0x923f,0xf5a},
{0x9240,0x9240,0xf4f},
{0x9241,0x9241,0x388a},
{0x9244,0x9244,0x389a},
{0x9245,0x9245,0xf58},
{0x9246,0x9246,0x25dc},
{0x9248,0x9248,0x25d1},
{0x9249,0x9249,0xf56},
{0x924a,0x924a,0x25db},
{0x924b,0x924b,0xf52},
{0x924c,0x924c,0x25ed},
{0x924d,0x924d,0xf57},
{0x924e,0x924e,0x25eb},
{0x924f,0x924f,0x25df},
{0x9250,0x9250,0x25e9},
{0x9251,0x9251,0xf54},
{0x9252,0x9252,0x25d2},
{0x9253,0x9253,0x25ec},
{0x9254,0x9254,0x25e7},
{0x9255,0x9255,0x3e47},
{0x9256,0x9256,0x25ee},
{0x9257,0x9257,0xf4c},
{0x9258,0x9258,0x4796},
{0x925a,0x925a,0xf5b},
{0x925b,0x925b,0xf51},
{0x925d,0x925d,0x3a03},
{0x925e,0x925e,0x25d8},
{0x925f,0x925f,0x3ce0},
{0x9260,0x9260,0x25e0},
{0x9261,0x9261,0x25e4},
{0x9262,0x9262,0x388b},
{0x9263,0x9263,0x25e8},
{0x9264,0x9264,0xf53},
{0x9265,0x9265,0x25d7},
{0x9266,0x9266,0x25d5},
{0x9267,0x9267,0x25e1},
{0x926b,0x926b,0x4797},
{0x926c,0x926c,0x25de},
{0x926d,0x926d,0x25dd},
{0x926e,0x926e,0x3d05},
{0x926f,0x926f,0x25e2},
{0x9270,0x9270,0x25e5},
{0x9272,0x9272,0x25ea},
{0x9276,0x9276,0x2831},
{0x9277,0x9277,0x3c64},
{0x9278,0x9278,0x10d3},
{0x9279,0x9279,0x283b},
{0x927a,0x927a,0x2833},
{0x927b,0x927b,0x10d9},
{0x927c,0x927c,0x10dd},
{0x927d,0x927d,0x2844},
{0x927e,0x927e,0x284c},
{0x927f,0x927f,0x283d},
{0x9280,0x9280,0x10d5},
{0x9281,0x9281,0x3e01},
{0x9282,0x9282,0x2841},
{0x9283,0x9283,0x25d9},
{0x9284,0x9284,0x3cb9},
{0x9285,0x9285,0x10d6},
{0x9286,0x9286,0x2848},
{0x9287,0x9287,0x284d},
{0x9288,0x9288,0x2845},
{0x9289,0x9289,0x3ab5},
{0x928a,0x928a,0x2847},
{0x928b,0x928b,0x2850},
{0x928c,0x928c,0x2849},
{0x928d,0x928d,0x2837},
{0x928e,0x928e,0x2840},
{0x928f,0x928f,0x46bd},
{0x9291,0x9291,0x10de},
{0x9293,0x9293,0x10da},
{0x9294,0x9294,0x2835},
{0x9295,0x9295,0x2842},
{0x9296,0x9296,0x10d8},
{0x9297,0x9297,0x283c},
{0x9298,0x9298,0x10d7},
{0x9299,0x9299,0x284a},
{0x929a,0x929a,0x2839},
{0x929b,0x929b,0x2832},
{0x929c,0x929c,0x10db},
{0x929d,0x929d,0x284f},
{0x92a0,0x92a0,0x2834},
{0x92a1,0x92a1,0x2846},
{0x92a2,0x92a2,0x2843},
{0x92a3,0x92a3,0x283e},
{0x92a4,0x92a4,0x2830},
{0x92a5,0x92a5,0x282f},
{0x92a6,0x92a6,0x2838},
{0x92a7,0x92a7,0x284b},
{0x92a8,0x92a8,0x10dc},
{0x92a9,0x92a9,0x284e},
{0x92aa,0x92aa,0x2836},
{0x92ab,0x92ab,0x283a},
{0x92ac,0x92ac,0x10d4},
{0x92ae,0x92ae,0x4799},
{0x92b1,0x92b1,0x4798},
{0x92b2,0x92b2,0x125f},
{0x92b3,0x92b3,0x125a},
{0x92b4,0x92b4,0x2ab0},
{0x92b5,0x92b5,0x2aac},
{0x92b6,0x92b6,0x2a94},
{0x92b7,0x92b7,0x1256},
{0x92b9,0x92b9,0x36e9},
{0x92ba,0x92ba,0x3bf5},
{0x92bb,0x92bb,0x1255},
{0x92bc,0x92bc,0x125b},
{0x92be,0x92be,0x3c60},
{0x92bf,0x92bf,0x479a},
{0x92c0,0x92c0,0x2a92},
{0x92c1,0x92c1,0x1259},
{0x92c2,0x92c2,0x2a9e},
{0x92c3,0x92c4,0x2a90},
{0x92c5,0x92c5,0x1254},
{0x92c6,0x92c6,0x2aaf},
{0x92c7,0x92c7,0x125d},
{0x92c8,0x92c8,0x2aa1},
{0x92c9,0x92c9,0x2aa6},
{0x92ca,0x92ca,0x2aa0},
{0x92cb,0x92cb,0x2cd3},
{0x92cc,0x92cc,0x2a9c},
{0x92cd,0x92cd,0x2aa4},
{0x92ce,0x92ce,0x2aa2},
{0x92cf,0x92cf,0x2a95},
{0x92d0,0x92d0,0x2a8f},
{0x92d1,0x92d1,0x2aaa},
{0x92d2,0x92d2,0x125c},
{0x92d3,0x92d3,0x2aab},
{0x92d4,0x92d4,0x3861},
{0x92d5,0x92d5,0x2aa5},
{0x92d7,0x92d7,0x2a9a},
{0x92d8,0x92d8,0x2a98},
{0x92d9,0x92d9,0x2a93},
{0x92db,0x92db,0x400c},
{0x92dd,0x92dd,0x2a9b},
{0x92de,0x92de,0x2aa8},
{0x92df,0x92df,0x2a97},
{0x92e0,0x92e0,0x2aa7},
{0x92e1,0x92e1,0x2aad},
{0x92e3,0x92e3,0x479b},
{0x92e4,0x92e4,0x1258},
{0x92e5,0x92e5,0x3ca2},
{0x92e6,0x92e6,0x2aa3},
{0x92e7,0x92e7,0x2aa9},
{0x92e8,0x92e8,0x2a9f},
{0x92e9,0x92e9,0x2a99},
{0x92ea,0x92ea,0x1257},
{0x92eb,0x92eb,0x479c},
{0x92ec,0x92ec,0x3964},
{0x92ee,0x92ee,0x283f},
{0x92ef,0x92ef,0x2a9d},
{0x92f0,0x92f0,0x125e},
{0x92f1,0x92f1,0x2a96},
{0x92f2,0x92f2,0x3ab2},
{0x92f3,0x92f4,0x479d},
{0x92f6,0x92f6,0x3c04},
{0x92f7,0x92f7,0x2cd8},
{0x92f8,0x92f8,0x1377},
{0x92f9,0x92f9,0x2cd7},
{0x92fa,0x92fa,0x2cd5},
{0x92fb,0x92fb,0x2ce7},
{0x92fc,0x92fc,0x137b},
{0x92fd,0x92fd,0x479f},
{0x92fe,0x92fe,0x2ce4},
{0x92ff,0x92ff,0x2cdc},
{0x9300,0x9300,0x2ce6},
{0x9301,0x9301,0x2cce},
{0x9302,0x9302,0x2cda},
{0x9303,0x9303,0x3867},
{0x9304,0x9304,0x137d},
{0x9306,0x9306,0x2cc6},
{0x9307,0x9307,0x3b11},
{0x9308,0x9308,0x2cc4},
{0x9309,0x9309,0x2ce5},
{0x930b,0x930b,0x2ce3},
{0x930c,0x930c,0x2ce2},
{0x930d,0x930d,0x2cd2},
{0x930e,0x930e,0x2cd1},
{0x930f,0x930f,0x2cc7},
{0x9310,0x9310,0x137f},
{0x9312,0x9312,0x2ccd},
{0x9313,0x9313,0x2cd6},
{0x9314,0x9314,0x2ce1},
{0x9315,0x9315,0x1382},
{0x9316,0x9316,0x2ce8},
{0x9318,0x9318,0x14a3},
{0x9319,0x9319,0x1384},
{0x931a,0x931a,0x137e},
{0x931b,0x931b,0x2ccb},
{0x931d,0x931d,0x2cd4},
{0x931e,0x931e,0x2cc3},
{0x931f,0x931f,0x2cc5},
{0x9320,0x9320,0x1375},
{0x9321,0x9321,0x1381},
{0x9322,0x9322,0x137a},
{0x9323,0x9323,0x2ccc},
{0x9324,0x9324,0x2cdb},
{0x9325,0x9325,0x2aae},
{0x9326,0x9326,0x1380},
{0x9327,0x9327,0x2cc2},
{0x9328,0x9328,0x149e},
{0x9329,0x9329,0x2cdd},
{0x932a,0x932a,0x2ce0},
{0x932b,0x932b,0x137c},
{0x932c,0x932c,0x3892},
{0x932d,0x932d,0x2cd0},
{0x932e,0x932e,0x1383},
{0x932f,0x932f,0x1379},
{0x9330,0x9330,0x3e03},
{0x9331,0x9331,0x3cbd},
{0x9333,0x9333,0x1378},
{0x9334,0x9334,0x2cd9},
{0x9335,0x9335,0x2cdf},
{0x9336,0x9336,0x1376},
{0x9338,0x9338,0x2cc9},
{0x9339,0x9339,0x2cde},
{0x933c,0x933c,0x2cca},
{0x9340,0x9340,0x4155},
{0x9341,0x9341,0x4277},
{0x9342,0x9342,0x3afa},
{0x9343,0x9343,0x47a0},
{0x9344,0x9344,0x4016},
{0x9345,0x9345,0x3e74},
{0x9346,0x9346,0x2ccf},
{0x9347,0x9347,0x2e8d},
{0x9348,0x9348,0x3c61},
{0x9349,0x9349,0x2e92},
{0x934a,0x934a,0x14a0},
{0x934b,0x934b,0x14a2},
{0x934c,0x934c,0x2e98},
{0x934d,0x934d,0x149c},
{0x934e,0x934e,0x2ea6},
{0x934f,0x934f,0x2e9e},
{0x9350,0x9351,0x2e93},
{0x9352,0x9352,0x2e9d},
{0x9354,0x9354,0x14a9},
{0x9355,0x9355,0x2e9c},
{0x9356,0x9356,0x2e8c},
{0x9357,0x9357,0x2e9b},
{0x9358,0x9358,0x2e8f},
{0x9359,0x9359,0x2ea7},
{0x935a,0x935a,0x14a8},
{0x935b,0x935b,0x14a6},
{0x935c,0x935c,0x2e90},
{0x935e,0x935e,0x2ea3},
{0x935f,0x935f,0x3cbb},
{0x9360,0x9360,0x2e95},
{0x9361,0x9361,0x2ea2},
{0x9362,0x9362,0x4268},
{0x9363,0x9363,0x2ea4},
{0x9364,0x9364,0x2e8b},
{0x9365,0x9365,0x14a1},
{0x9366,0x9366,0x46bc},
{0x9367,0x9367,0x2ea5},
{0x9368,0x9368,0x3bf0},
{0x9369,0x9369,0x3961},
{0x936a,0x936a,0x2e99},
{0x936b,0x936b,0x3893},
{0x936c,0x936c,0x14a5},
{0x936d,0x936d,0x2e96},
{0x9370,0x9370,0x14a7},
{0x9371,0x9371,0x2e9f},
{0x9373,0x9373,0x389e},
{0x9374,0x9374,0x3ce4},
{0x9375,0x9375,0x149f},
{0x9376,0x9376,0x2e91},
{0x9377,0x9377,0x2ea0},
{0x9378,0x9378,0x38f9},
{0x9379,0x9379,0x2e9a},
{0x937a,0x937a,0x2cc8},
{0x937b,0x937b,0x2ea1},
{0x937c,0x937c,0x2e8e},
{0x937d,0x937d,0x3c25},
{0x937e,0x937e,0x14a4},
{0x9380,0x9380,0x3014},
{0x9381,0x9381,0x3965},
{0x9382,0x9382,0x149d},
{0x9383,0x9383,0x2e89},
{0x9384,0x9384,0x47a1},
{0x9385,0x9385,0x42bd},
{0x9386,0x9386,0x3cc0},
{0x9387,0x9387,0x3ae0},
{0x9388,0x9388,0x3011},
{0x9389,0x9389,0x300a},
{0x938a,0x938a,0x1540},
{0x938c,0x938c,0x3005},
{0x938d,0x938d,0x3015},
{0x938e,0x938e,0x300c},
{0x938f,0x938f,0x2e97},
{0x9390,0x9390,0x3d3c},
{0x9391,0x9391,0x3017},
{0x9392,0x9392,0x3006},
{0x9394,0x9394,0x153f},
{0x9395,0x9395,0x3010},
{0x9396,0x9396,0x1541},
{0x9397,0x9397,0x1549},
{0x9398,0x9398,0x1547},
{0x9399,0x9399,0x3012},
{0x939a,0x939a,0x1548},
{0x939b,0x939b,0x3008},
{0x939c,0x939c,0x39ac},
{0x939d,0x939d,0x3009},
{0x939e,0x939e,0x300e},
{0x939f,0x939f,0x3013},
{0x93a0,0x93a0,0x3ab1},
{0x93a1,0x93a1,0x2e88},
{0x93a2,0x93a2,0x1542},
{0x93a3,0x93a3,0x301c},
{0x93a4,0x93a4,0x3019},
{0x93a5,0x93a5,0x3160},
{0x93a6,0x93a6,0x300f},
{0x93a7,0x93a7,0x300b},
{0x93a8,0x93a8,0x301a},
{0x93a9,0x93a9,0x3155},
{0x93aa,0x93aa,0x300d},
{0x93ac,0x93ac,0x1545},
{0x93ad,0x93ad,0x47a2},
{0x93ae,0x93ae,0x1544},
{0x93af,0x93af,0x2e8a},
{0x93b0,0x93b0,0x1546},
{0x93b1,0x93b1,0x3016},
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{0xed0c,0xed11,0x48eb},
{0xed13,0xed13,0x48f1},
{0xed15,0xed17,0x48f2},
{0xed18,0xed18,0x3eba},
{0xed1a,0xed1a,0x48f5},
{0xed1c,0xed1c,0x48f6},
{0xed1d,0xed1d,0x3ebd},
{0xed1e,0xed1e,0x48f7},
{0xed22,0xed22,0x48f8},
{0xed24,0xed25,0x3ec2},
{0xed26,0xed27,0x48f9},
{0xed29,0xed29,0x3ec5},
{0xed2a,0xed2a,0x48fb},
{0xed2c,0xed2c,0x3ec7},
{0xed2d,0xed2d,0x48fc},
{0xed3b,0xed3b,0x3ecf},
{0xed3d,0xed3d,0x4904},
{0xed41,0xed42,0x4906},
{0xed45,0xed45,0x4908},
{0xed47,0xed47,0x3ed5},
{0xed4a,0xed4b,0x4909},
{0xed4d,0xed4e,0x490b},
{0xed4f,0xed4f,0x3eda},
{0xed51,0xed51,0x490d},
{0xed52,0xed52,0x3edc},
{0xed53,0xed54,0x490e},
{0xed57,0xed58,0x4910},
{0xed5f,0xed5f,0x3ee5},
{0xed62,0xed62,0x3ee8},
{0xed6b,0xed6b,0x3ef1},
{0xed71,0xed71,0x4912},
{0xed72,0xed72,0x3ef7},
{0xed75,0xed75,0x4913},
{0xed77,0xed77,0x4915},
{0xed78,0xed78,0x3efa},
{0xed7a,0xed7a,0x4916},
{0xed81,0xed81,0x4917},
{0xed84,0xed85,0x3f04},
{0xed86,0xed86,0x4918},
{0xed88,0xed88,0x3f07},
{0xed89,0xed8a,0x4919},
{0xed8b,0xed8b,0x3f08},
{0xed8e,0xed8e,0x3f0b},
{0xed91,0xed91,0x3f0e},
{0xeda6,0xeda6,0x491c},
{0xedc6,0xedc6,0x3f41},
{0xedcf,0xedcf,0x3f4a},
{0xedd1,0xedd1,0x491e},
{0xedd7,0xedd7,0x491f},
{0xedda,0xedda,0x3f53},
{0xeddb,0xeddb,0x4920},
{0xeddd,0xeddd,0x4921},
{0xede1,0xede1,0x3f58},
{0xeded,0xeded,0x3f64},
{0xee08,0xee08,0x3f7e},
{0xee11,0xee11,0x3f87},
{0xee15,0xee15,0x4925},
{0xee1b,0xee1b,0x4926},
{0xee20,0xee20,0x3f94},
{0xee22,0xee22,0x4927},
{0xee2a,0xee2a,0x3f9d},
{0xee30,0xee30,0x4928},
{0xee31,0xee31,0x3fa3},
{0xee34,0xee34,0x3fa6},
{0xee48,0xee48,0x4929},
{0xee56,0xee56,0x492a},
{0xee5b,0xee5b,0x492b},
{0xee5d,0xee5d,0x3fcc},
{0xee60,0xee60,0x492c},
{0xee64,0xee64,0x3fd2},
{0xee6a,0xee6a,0x3fd8},
{0xee76,0xee76,0x3fe4},
{0xee7c,0xee7c,0x3fea},
{0xee7e,0xee7e,0x492d},
{0xee91,0xee91,0x3ffd},
{0xee9c,0xee9c,0x492f},
{0xeea1,0xeea6,0x4931},
{0xeea7,0xeea7,0x43b4},
{0xeea8,0xeeaa,0x4937},
{0xeeac,0xeeb1,0x493a},
{0xeeb4,0xeeb4,0x4942},
{0xeeb7,0xeeb7,0x4945},
{0xf303,0xf318,0x44c9},
{0xf325,0xf325,0x496d},
{0xf327,0xf327,0x496f},
{0xf344,0xf344,0x498c},
{0xf346,0xf346,0x498e},
{0xf34a,0xf34b,0x499c},
{0xf3a0,0xf3a1,0x4534},
{0xf3ac,0xf3ac,0x453b},
{0xf3f0,0xf3f0,0x4575},
{0xf3f9,0xf3fa,0x457c},
{0xf3fc,0xf3fc,0x457f},
{0xf408,0xf40b,0x4589},
{0xf43d,0xf43d,0x45b5},
{0xf440,0xf442,0x430b},
{0xf444,0xf444,0x430f},
{0xf446,0xf446,0x4311},
{0xf448,0xf449,0x4313},
{0xf44b,0xf44b,0x4316},
{0xf44d,0xf44d,0x4318},
{0xf450,0xf452,0x431b},
{0xf454,0xf456,0x431f},
{0xf457,0xf457,0x45b7},
{0xf45a,0xf45a,0x4325},
{0xf45b,0xf45b,0x45b8},
{0xf45c,0xf45f,0x4327},
{0xf461,0xf463,0x432c},
{0xf465,0xf466,0x4330},
{0xf469,0xf469,0x4334},
{0xf46c,0xf46d,0x4337},
{0xf46e,0xf46e,0x45b9},
{0xf46f,0xf46f,0x433a},
{0xf474,0xf474,0x45ba},
{0xf477,0xf477,0x45bb},
{0xf478,0xf478,0x4343},
{0xf479,0xf479,0x45bc},
{0xf47b,0xf47b,0x45bd},
{0xf47c,0xf47e,0x4347},
{0xf480,0xf481,0x434b},
{0xf483,0xf483,0x45be},
{0xf484,0xf485,0x434f},
{0xf488,0xf488,0x4353},
{0xf48b,0xf48b,0x4356},
{0xf48d,0xf490,0x4358},
{0xf491,0xf491,0x45bf},
{0xf497,0xf498,0x4362},
{0xf49b,0xf49b,0x4366},
{0xf49e,0xf49e,0x4369},
{0xf4a4,0xf4a6,0x436f},
{0xf4a7,0xf4a7,0x45c1},
{0xf4a9,0xf4aa,0x4374},
{0xf4ad,0xf4ad,0x4378},
{0xf4af,0xf4b0,0x437a},
{0xf4b2,0xf4b2,0x45c3},
{0xf4b3,0xf4b4,0x437e},
{0xf4b7,0xf4b7,0x4382},
{0xf4ba,0xf4c0,0x4385},
{0xf4c1,0xf4c1,0x45c4},
{0xf4c3,0xf4c5,0x45c5},
{0xf4c7,0xf4ca,0x45c9},
{0xf4cc,0xf4cf,0x45ce},
{0xf4d1,0xf4d5,0x45d2},
{0xf4d7,0xf4d7,0x45d8},
{0xf4d9,0xf4da,0x45da},
{0xf4db,0xf4dc,0x438c},
{0xf4dd,0xf4de,0x45dc},
{0xf4df,0xf4df,0x438e},
{0xf4e0,0xf4e0,0x45de},
{0xf4e2,0xf4e2,0x45df},
{0xf4e3,0xf4e3,0x4390},
{0xf4e4,0xf4e4,0x45e0},
{0xf4e5,0xf4e5,0x4391},
{0xf4e6,0xf4e6,0x45e1},
{0xf4e7,0xf4e9,0x4392},
{0xf4ef,0xf4ef,0x45e5},
{0xf4f2,0xf4f2,0x4397},
{0xf4f3,0xf4f3,0x45e8},
{0xf4f8,0xf4f8,0x45eb},
{0xf4fc,0xf4fc,0x45ee},
{0xf4fe,0xf501,0x45f0},
{0xf503,0xf503,0x45f4},
{0xf505,0xf505,0x45f6},
{0xf507,0xf511,0x45f8},
{0xf513,0xf516,0x4604},
{0xf518,0xf51d,0x4609},
{0xf51f,0xf526,0x4610},
{0xf52a,0xf52a,0x461b},
{0xf533,0xf534,0x4624},
{0xf53a,0xf53b,0x44e1},
{0xf53d,0xf53d,0x44e4},
{0xf54e,0xf54e,0x44f5},
{0xf553,0xf553,0x44fa},
{0xf556,0xf556,0x44fc},
{0xf559,0xf55a,0x44ff},
{0xf55e,0xf55e,0x4504},
{0xf565,0xf565,0x450b},
{0xf56b,0xf56b,0x4511},
{0xf572,0xf572,0x4518},
{0xf694,0xf694,0x467c},
{0xf69e,0xf69e,0x4686},
{0xf6ad,0xf6ad,0x4694},
{0xf6b0,0xf6b0,0x4697},
{0xf7e5,0xf7e6,0x36af},
{0xf7e8,0xf7e8,0x36b2},
{0xf7ea,0xf7eb,0x36b4},
{0xf7ed,0xf7ee,0x36b7},
{0xfa0c,0xfa0c,0x274},
{0xfa0d,0xfa0d,0x2381},
{0xfe30,0xfe30,0x6d},
{0xfe31,0xfe31,0x7a},
{0xfe33,0xfe33,0x35af},
{0xfe34,0xfe34,0x35b1},
{0xfe35,0xfe36,0x82},
{0xfe37,0xfe38,0x86},
{0xfe39,0xfe3a,0x8a},
{0xfe3b,0xfe3c,0x8e},
{0xfe3d,0xfe3e,0x92},
{0xfe3f,0xfe40,0x96},
{0xfe41,0xfe42,0x9a},
{0xfe43,0xfe44,0x9e},
{0xfe49,0xfe4a,0xc7},
{0xfe4b,0xfe4c,0xcb},
{0xfe4d,0xfe4e,0xc9},
{0xfe4f,0xfe4f,0x35b2},
{0xfe50,0xfe50,0x70},
{0xfe52,0xfe52,0x72},
{0xfe54,0xfe57,0x74},
{0xfe59,0xfe5e,0xa0},
{0xfe5f,0xfe61,0xcd},
{0xfe62,0xfe66,0xdf},
{0xfe69,0xfe6b,0x10c},
{0xff01,0xff01,0x6c},
{0xff02,0xff02,0x36e4},
{0xff03,0xff03,0xae},
{0xff04,0xff04,0x103},
{0xff05,0xff05,0x108},
{0xff06,0xff06,0xaf},
{0xff07,0xff07,0x36e3},
{0xff08,0xff09,0x80},
{0xff0a,0xff0a,0xb0},
{0xff0b,0xff0b,0xd0},
{0xff0c,0xff0c,0x64},
{0xff0d,0xff0d,0xd1},
{0xff0e,0xff0e,0x67},
{0xff0f,0xff0f,0x101},
{0xff10,0xff19,0x14d},
{0xff1a,0xff1a,0x6a},
{0xff1b,0xff1b,0x69},
{0xff1c,0xff1c,0xd6},
{0xff1d,0xff1d,0xd8},
{0xff1e,0xff1e,0xd7},
{0xff1f,0xff1f,0x6b},
{0xff20,0xff20,0x109},
{0xff21,0xff3a,0x16d},
{0xff3b,0xff3b,0x35be},
{0xff3c,0xff3c,0x102},
{0xff3d,0xff3d,0x35bf},
{0xff3e,0xff3e,0x35b4},
{0xff3f,0xff3f,0xc5},
{0xff41,0xff5a,0x187},
{0xff5b,0xff5b,0x84},
{0xff5c,0xff5c,0x78},
{0xff5d,0xff5d,0x85},
{0xff64,0xff64,0x71},
{0xffe2,0xffe2,0x36e1},
{0xffe4,0xffe4,0x36e2},
};

static pdf_cmap cmap_UniCNS_X = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniCNS-X",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	16377, 16377, (pdf_range*)cmap_UniCNS_X_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniGB-UCS2-H.h

/* This is an automatically generated file. Do not edit. */

/* UniGB-UCS2-H */

static const pdf_range cmap_UniGB_UCS2_H_ranges[] = {
{0x30f8,0x30f9,0x5777},
{0x3127,0x3127,0x2de},
};

static pdf_cmap cmap_UniGB_UCS2_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniGB-UCS2-H",
	/* usecmap */ "UniGB-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 2, 0x0000, 0xd7ff },
		{ 2, 0xe000, 0xffff },
	},
	2, 2, (pdf_range*)cmap_UniGB_UCS2_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniGB-UCS2-V.h

/* This is an automatically generated file. Do not edit. */

/* UniGB-UCS2-V */

static const pdf_range cmap_UniGB_UCS2_V_ranges[] = {
{0x2014,0x2014,0x256},
{0x2026,0x2026,0x257},
{0x2225,0x2225,0x1e1c},
{0x3001,0x3001,0x23f},
{0x3002,0x3002,0x23e},
{0x3008,0x300f,0x248},
{0x3010,0x3011,0x252},
{0x3013,0x3013,0x1e1a},
{0x3014,0x3015,0x246},
{0x3016,0x3017,0x250},
{0xff01,0xff01,0x242},
{0xff08,0xff09,0x244},
{0xff0c,0xff0c,0x23d},
{0xff0e,0xff0e,0x1e1b},
{0xff1a,0xff1b,0x240},
{0xff1d,0xff1d,0x1e1c},
{0xff1f,0xff1f,0x243},
{0xff3b,0xff3b,0x1e1d},
{0xff3d,0xff3d,0x1e1e},
{0xff3f,0xff3f,0x258},
{0xff5b,0xff5b,0x254},
{0xff5d,0xff5d,0x255},
{0xff5e,0xff5e,0x1e18},
{0xffe3,0xffe3,0x1e1f},
};

static pdf_cmap cmap_UniGB_UCS2_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniGB-UCS2-V",
	/* usecmap */ "UniGB-UCS2-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	24, 24, (pdf_range*)cmap_UniGB_UCS2_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniGB-UTF16-H.h

/* This is an automatically generated file. Do not edit. */

/* UniGB-UTF16-H */

static const pdf_range cmap_UniGB_UTF16_H_ranges[] = {
{0xa0,0xa0,0x1},
{0xa9,0xa9,0x1e21},
{0xb7,0xb7,0x63},
{0x144,0x144,0x2b8},
{0x148,0x148,0x2b9},
{0x251,0x251,0x2b6},
{0x261,0x261,0x2bb},
{0x2002,0x2002,0x1e24},
{0x2022,0x2022,0x63},
{0x205d,0x205d,0x257},
{0x2122,0x2122,0x1e22},
{0x2329,0x232a,0x73},
{0x3095,0x3095,0x575a},
{0x3096,0x3096,0x575c},
{0x30f8,0x30f8,0x5778},
{0x30f9,0x30f9,0x5777},
{0x3127,0x3127,0x2e1},
{0x9fb4,0x9fb4,0x5628},
{0x9fb5,0x9fb5,0x5630},
{0x9fb6,0x9fb7,0x5635},
{0x9fb8,0x9fb8,0x563c},
{0x9fb9,0x9fb9,0x564d},
{0x9fba,0x9fba,0x565e},
{0x9fbb,0x9fbb,0x566e},
{0xa000,0xa48c,0x7188},
{0xa490,0xa4c6,0x7615},
{0xe76c,0xe76c,0x5751},
{0xe78d,0xe793,0x23d},
{0xe794,0xe795,0x250},
{0xe796,0xe796,0x257},
{0xe7c7,0xe7c7,0x2b7},
{0xe7c8,0xe7c8,0x2ba},
{0xe7e7,0xe7f3,0x274b},
{0xe815,0xe815,0x561f},
{0xe819,0xe81d,0x5623},
{0xe81f,0xe825,0x5629},
{0xe827,0xe82a,0x5631},
{0xe82d,0xe830,0x5637},
{0xe833,0xe83a,0x563d},
{0xe83c,0xe842,0x5646},
{0xe844,0xe853,0x564e},
{0xe856,0xe863,0x5660},
{0xf979,0xf979,0xa02},
{0xf995,0xf995,0x40d3},
{0xf9e7,0xf9e7,0x200c},
{0xf9f1,0xf9f1,0x5083},
{0xfa0c,0xfa0c,0x1259},
{0xfe10,0xfe10,0x23d},
{0xfe11,0xfe11,0x23f},
{0xfe12,0xfe12,0x23e},
{0xfe13,0xfe16,0x240},
{0xfe17,0xfe18,0x250},
{0xfe19,0xfe19,0x257},
{0xfe31,0xfe31,0x256},
{0xfe33,0xfe34,0x258},
{0xfe35,0xfe36,0x244},
{0xfe37,0xfe38,0x254},
{0xfe39,0xfe3a,0x246},
{0xfe3b,0xfe3c,0x252},
{0xfe3d,0xfe3e,0x24a},
{0xfe3f,0xfe40,0x248},
{0xfe41,0xfe44,0x24c},
};

static const pdf_xrange cmap_UniGB_UTF16_H_xranges[] = {
{0xd840dc87,0xd840dc87,0x5620},
{0xd840dc89,0xd840dc89,0x5621},
{0xd840dccc,0xd840dccc,0x5622},
{0xd841dd09,0xd841dd09,0x564d},
{0xd842dd9d,0xd842dd9d,0x565e},
{0xd845ddd7,0xd845ddd7,0x563b},
{0xd84add8f,0xd84add8f,0x5645},
{0xd850ddfe,0xd850ddfe,0x565f},
};

static pdf_cmap cmap_UniGB_UTF16_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniGB-UTF16-H",
	/* usecmap */ "UniGB-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 3, {
		{ 2, 0x0000, 0xd7ff },
		{ 4, 0xd800dc00, 0xdbffdfff },
		{ 2, 0xe000, 0xffff },
	},
	62, 62, (pdf_range*)cmap_UniGB_UTF16_H_ranges,
	8, 8, (pdf_xrange*)cmap_UniGB_UTF16_H_xranges,
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniGB-UTF16-V.h

/* This is an automatically generated file. Do not edit. */

/* UniGB-UTF16-V */

static const pdf_range cmap_UniGB_UTF16_V_ranges[] = {
{0x2014,0x2014,0x256},
{0x2026,0x2026,0x257},
{0x3001,0x3001,0x23f},
{0x3002,0x3002,0x23e},
{0x3008,0x300f,0x248},
{0x3010,0x3011,0x252},
{0x3013,0x3013,0x1e1a},
{0x3014,0x3015,0x246},
{0x3016,0x3017,0x250},
{0xff01,0xff01,0x242},
{0xff08,0xff09,0x244},
{0xff0c,0xff0c,0x23d},
{0xff0e,0xff0e,0x1e1b},
{0xff1a,0xff1b,0x240},
{0xff1d,0xff1d,0x1e1c},
{0xff1f,0xff1f,0x243},
{0xff3b,0xff3b,0x1e1d},
{0xff3d,0xff3d,0x1e1e},
{0xff3f,0xff3f,0x258},
{0xff5b,0xff5b,0x254},
{0xff5d,0xff5d,0x255},
{0xff5e,0xff5e,0x1e18},
{0xffe3,0xffe3,0x1e1f},
};

static pdf_cmap cmap_UniGB_UTF16_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniGB-UTF16-V",
	/* usecmap */ "UniGB-UTF16-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	23, 23, (pdf_range*)cmap_UniGB_UTF16_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniGB-X.h

/* This is an automatically generated file. Do not edit. */

/* UniGB-X */

static const pdf_range cmap_UniGB_X_ranges[] = {
{0x20,0x7e,0x1},
{0xa4,0xa4,0xa7},
{0xa5,0xa5,0x5752},
{0xa7,0xa7,0xab},
{0xa8,0xa8,0x66},
{0xb0,0xb0,0xa2},
{0xb1,0xb1,0x7f},
{0xd7,0xd7,0x80},
{0xe0,0xe0,0x29f},
{0xe1,0xe1,0x29d},
{0xe8,0xe8,0x2a3},
{0xe9,0xe9,0x2a1},
{0xea,0xea,0x2b5},
{0xec,0xec,0x2a7},
{0xed,0xed,0x2a5},
{0xf2,0xf2,0x2ab},
{0xf3,0xf3,0x2a9},
{0xf7,0xf7,0x81},
{0xf9,0xf9,0x2af},
{0xfa,0xfa,0x2ad},
{0xfc,0xfc,0x2b4},
{0x101,0x101,0x29c},
{0x113,0x113,0x2a0},
{0x11b,0x11b,0x2a2},
{0x12b,0x12b,0x2a4},
{0x14d,0x14d,0x2a8},
{0x16b,0x16b,0x2ac},
{0x1ce,0x1ce,0x29e},
{0x1d0,0x1d0,0x2a6},
{0x1d2,0x1d2,0x2aa},
{0x1d4,0x1d4,0x2ae},
{0x1d6,0x1d6,0x2b0},
{0x1d8,0x1d8,0x2b1},
{0x1da,0x1da,0x2b2},
{0x1dc,0x1dc,0x2b3},
{0x1f9,0x1f9,0x2ba},
{0x2c7,0x2c7,0x65},
{0x2c9,0x2c9,0x64},
{0x2ca,0x2cb,0x26b3},
{0x2d9,0x2d9,0x26b5},
{0x391,0x3a1,0x20d},
{0x3a3,0x3a9,0x21e},
{0x3b1,0x3c1,0x225},
{0x3c3,0x3c9,0x236},
{0x401,0x401,0x260},
{0x410,0x415,0x25a},
{0x416,0x435,0x261},
{0x436,0x44f,0x282},
{0x451,0x451,0x281},
{0x1e3f,0x1e3f,0x2b7},
{0x2010,0x2010,0x2722},
{0x2013,0x2013,0x26b6},
{0x2014,0x2014,0x69},
{0x2015,0x2015,0x26b7},
{0x2016,0x2016,0x6b},
{0x2018,0x2019,0x6d},
{0x201c,0x201d,0x6f},
{0x2025,0x2025,0x26b8},
{0x2026,0x2026,0x6c},
{0x2030,0x2030,0xaa},
{0x2032,0x2033,0xa3},
{0x2035,0x2035,0x26b9},
{0x203b,0x203b,0xb8},
{0x20ac,0x20ac,0x5751},
{0x2103,0x2103,0xa5},
{0x2105,0x2105,0x26ba},
{0x2109,0x2109,0x26bb},
{0x2116,0x2116,0xac},
{0x2121,0x2121,0x2720},
{0x2160,0x216b,0xfa},
{0x2170,0x2179,0x26a9},
{0x2190,0x2191,0xba},
{0x2192,0x2192,0xb9},
{0x2193,0x2193,0xbc},
{0x2196,0x2199,0x26bc},
{0x2208,0x2208,0x89},
{0x220f,0x220f,0x86},
{0x2211,0x2211,0x85},
{0x2215,0x2215,0x26c0},
{0x221a,0x221a,0x8b},
{0x221d,0x221d,0x97},
{0x221e,0x221e,0x9d},
{0x221f,0x221f,0x26c1},
{0x2220,0x2220,0x8e},
{0x2223,0x2223,0x26c2},
{0x2225,0x2225,0x8d},
{0x2227,0x2228,0x83},
{0x2229,0x2229,0x88},
{0x222a,0x222a,0x87},
{0x222b,0x222b,0x91},
{0x222e,0x222e,0x92},
{0x2234,0x2234,0x9f},
{0x2235,0x2235,0x9e},
{0x2236,0x2236,0x82},
{0x2237,0x2237,0x8a},
{0x223d,0x223d,0x96},
{0x2248,0x2248,0x95},
{0x224c,0x224c,0x94},
{0x2252,0x2252,0x26c3},
{0x2260,0x2260,0x98},
{0x2261,0x2261,0x93},
{0x2264,0x2265,0x9b},
{0x2266,0x2267,0x26c4},
{0x226e,0x226f,0x99},
{0x2295,0x2295,0x2704},
{0x2299,0x2299,0x90},
{0x22a5,0x22a5,0x8c},
{0x22bf,0x22bf,0x26c6},
{0x22ef,0x22ef,0x6c},
{0x2312,0x2312,0x8f},
{0x2460,0x2469,0xe6},
{0x2474,0x2487,0xd2},
{0x2488,0x249b,0xbe},
{0x2500,0x254b,0x2e2},
{0x2550,0x2573,0x26c7},
{0x2581,0x258f,0x26eb},
{0x2593,0x2595,0x26fa},
{0x25a0,0x25a0,0xb5},
{0x25a1,0x25a1,0xb4},
{0x25b2,0x25b2,0xb7},
{0x25b3,0x25b3,0xb6},
{0x25bc,0x25bd,0x26fd},
{0x25c6,0x25c6,0xb3},
{0x25c7,0x25c7,0xb2},
{0x25cb,0x25cb,0xaf},
{0x25ce,0x25ce,0xb1},
{0x25cf,0x25cf,0xb0},
{0x25e2,0x25e5,0x26ff},
{0x2605,0x2605,0xae},
{0x2606,0x2606,0xad},
{0x2609,0x2609,0x2703},
{0x2640,0x2640,0xa1},
{0x2642,0x2642,0xa0},
{0x2e80,0x2e80,0x579c},
{0x2e81,0x2e81,0x561f},
{0x2e82,0x2e83,0x579d},
{0x2e84,0x2e84,0x5623},
{0x2e85,0x2e87,0x579f},
{0x2e88,0x2e88,0x5626},
{0x2e89,0x2e8a,0x57a2},
{0x2e8b,0x2e8b,0x5627},
{0x2e8c,0x2e8c,0x562c},
{0x2e8d,0x2e96,0x57a4},
{0x2e97,0x2e97,0x562d},
{0x2e98,0x2e99,0x57ae},
{0x2e9b,0x2ea6,0x57b0},
{0x2ea7,0x2ea7,0x563a},
{0x2ea8,0x2ea9,0x57bc},
{0x2eaa,0x2eaa,0x563d},
{0x2eab,0x2ead,0x57be},
{0x2eae,0x2eae,0x5640},
{0x2eaf,0x2eb2,0x57c1},
{0x2eb3,0x2eb3,0x5642},
{0x2eb4,0x2eb5,0x57c5},
{0x2eb6,0x2eb7,0x5643},
{0x2eb8,0x2eba,0x57c7},
{0x2ebb,0x2ebb,0x5648},
{0x2ebc,0x2ec9,0x57ca},
{0x2eca,0x2eca,0x5652},
{0x2ecb,0x2ef3,0x57d8},
{0x2f00,0x2f00,0x1042},
{0x2f01,0x2f01,0x1263},
{0x2f02,0x2f02,0x1272},
{0x2f03,0x2f03,0x1265},
{0x2f04,0x2f04,0x1059},
{0x2f05,0x2f05,0x2793},
{0x2f06,0x2f06,0x63d},
{0x2f07,0x2f07,0x1303},
{0x2f08,0x2f08,0xca6},
{0x2f09,0x2f09,0x638},
{0x2f0a,0x2f0a,0xcc6},
{0x2f0b,0x2f0b,0x3d6},
{0x2f0c,0x2f0c,0x129d},
{0x2f0d,0x2f0d,0x1314},
{0x2f0e,0x2f0e,0x130f},
{0x2f0f,0x2f0f,0x82b},
{0x2f10,0x2f10,0x1399},
{0x2f11,0x2f11,0x597},
{0x2f12,0x2f12,0x9ef},
{0x2f13,0x2f13,0x12fc},
{0x2f14,0x2f14,0x1266},
{0x2f15,0x2f15,0x1284},
{0x2f16,0x2f16,0x2a1a},
{0x2f17,0x2f17,0xd45},
{0x2f18,0x2f18,0x47e},
{0x2f19,0x2f19,0x1352},
{0x2f1a,0x2f1a,0x4cc},
{0x2f1b,0x2f1b,0x139c},
{0x2f1c,0x2f1c,0x10bb},
{0x2f1d,0x2f1d,0x967},
{0x2f1e,0x2f1e,0x1593},
{0x2f1f,0x2f1f,0xe72},
{0x2f20,0x2f20,0xd56},
{0x2f21,0x2f21,0x161c},
{0x2f22,0x2f22,0x2d2d},
{0x2f23,0x2f23,0xf13},
{0x2f24,0x2f24,0x576},
{0x2f25,0x2f25,0xb6f},
{0x2f26,0x2f26,0x1230},
{0x2f27,0x2f27,0x172e},
{0x2f28,0x2f28,0x56a},
{0x2f29,0x2f29,0xf6c},
{0x2f2a,0x2f2a,0x14b6},
{0x2f2b,0x2f2b,0xd43},
{0x2f2c,0x2f2c,0x1774},
{0x2f2d,0x2f2d,0xcf6},
{0x2f2e,0x2f2e,0x1815},
{0x2f2f,0x2f2f,0x6fd},
{0x2f30,0x2f30,0x82d},
{0x2f31,0x2f31,0x8be},
{0x2f32,0x2f32,0x6c4},
{0x2f33,0x2f33,0x1813},
{0x2f34,0x2f34,0x73c},
{0x2f35,0x2f35,0x1398},
{0x2f36,0x2f36,0x14ad},
{0x2f37,0x2f37,0x14f6},
{0x2f38,0x2f38,0x706},
{0x2f39,0x2f39,0x1762},
{0x2f3a,0x2f3a,0x15ee},
{0x2f3b,0x2f3b,0x15e0},
{0x2f3c,0x2f3c,0xf8f},
{0x2f3d,0x2f3d,0x6e5},
{0x2f3e,0x2f3e,0x3292},
{0x2f3f,0x2f3f,0xd6d},
{0x2f40,0x2f40,0x11a6},
{0x2f41,0x2f41,0x1909},
{0x2f42,0x2f42,0xed3},
{0x2f43,0x2f43,0x5f6},
{0x2f44,0x2f44,0x8c0},
{0x2f45,0x2f45,0x65a},
{0x2f46,0x2f46,0xeed},
{0x2f47,0x2f47,0xcb0},
{0x2f48,0x2f48,0x10fe},
{0x2f49,0x2f49,0x1105},
{0x2f4a,0x2f4a,0xb21},
{0x2f4b,0x2f4b,0xc34},
{0x2f4c,0x2f4c,0x11b8},
{0x2f4d,0x2f4d,0x578},
{0x2f4e,0x2f4e,0x19bd},
{0x2f4f,0x2f4f,0xef2},
{0x2f50,0x2f50,0x431},
{0x2f51,0x2f51,0xab0},
{0x2f52,0x2f52,0xd66},
{0x2f53,0x2f53,0xc17},
{0x2f54,0x2f54,0xda3},
{0x2f55,0x2f55,0x805},
{0x2f56,0x2f56,0x1203},
{0x2f57,0x2f57,0x6b3},
{0x2f58,0x2f58,0x1269},
{0x2f59,0x2f59,0x169d},
{0x2f5a,0x2f5a,0xbcb},
{0x2f5b,0x2f5b,0xfe9},
{0x2f5c,0x2f5c,0xb64},
{0x2f5d,0x2f5d,0xc89},
{0x2f5e,0x2f5e,0xfc9},
{0x2f5f,0x2f5f,0x10d6},
{0x2f60,0x2f60,0x728},
{0x2f61,0x2f61,0xe90},
{0x2f62,0x2f62,0x6c5},
{0x2f63,0x2f63,0xd33},
{0x2f64,0x2f64,0x10a8},
{0x2f65,0x2f65,0xe42},
{0x2f66,0x2f66,0x1bc6},
{0x2f67,0x2f67,0x1b60},
{0x2f68,0x2f68,0x3ebf},
{0x2f69,0x2f69,0x3e2},
{0x2f6a,0x2f6a,0xbc3},
{0x2f6b,0x2f6b,0xaf8},
{0x2f6c,0x2f6c,0xb22},
{0x2f6d,0x2f6d,0xab1},
{0x2f6e,0x2f6e,0xd4f},
{0x2f6f,0x2f6f,0xd46},
{0x2f70,0x2f70,0xd55},
{0x2f71,0x2f71,0x40cb},
{0x2f72,0x2f72,0x783},
{0x2f73,0x2f73,0xfd1},
{0x2f74,0x2f74,0x9eb},
{0x2f75,0x2f75,0x11f0},
{0x2f76,0x2f76,0xadc},
{0x2f77,0x2f77,0x1ce7},
{0x2f78,0x2f78,0x1c5e},
{0x2f79,0x2f79,0xea9},
{0x2f7a,0x2f7a,0x101b},
{0x2f7b,0x2f7b,0x10d5},
{0x2f7c,0x2f7c,0x9ba},
{0x2f7d,0x2f7d,0x637},
{0x2f7e,0x2f7e,0x1bcb},
{0x2f7f,0x2f7f,0x639},
{0x2f80,0x2f80,0x1a1e},
{0x2f81,0x2f81,0xcbd},
{0x2f82,0x2f82,0x4e1},
{0x2f83,0x2f83,0x1231},
{0x2f84,0x2f84,0x11c0},
{0x2f85,0x2f85,0x8f9},
{0x2f86,0x2f86,0xd19},
{0x2f87,0x2f87,0x1618},
{0x2f88,0x2f88,0x11da},
{0x2f89,0x2f89,0x1cdc},
{0x2f8a,0x2f8a,0xce4},
{0x2f8b,0x2f8b,0x45a2},
{0x2f8c,0x2f8c,0x1bf0},
{0x2f8d,0x2f8d,0x50b},
{0x2f8e,0x2f8e,0xfd3},
{0x2f8f,0x2f8f,0xf9b},
{0x2f90,0x2f90,0x1049},
{0x2f91,0x2f91,0x49dc},
{0x2f92,0x2f92,0x1f96},
{0x2f93,0x2f93,0x898},
{0x2f94,0x2f94,0xffd},
{0x2f95,0x2f95,0x721},
{0x2f96,0x2f96,0x5f8},
{0x2f97,0x2f97,0x1d15},
{0x2f98,0x2f98,0x1d50},
{0x2f99,0x2f99,0x1e3b},
{0x2f9a,0x2f9a,0x505},
{0x2f9b,0x2f9b,0x123c},
{0x2f9c,0x2f9c,0x1240},
{0x2f9d,0x2f9d,0xd26},
{0x2f9e,0x2f9e,0x1e7b},
{0x2f9f,0x2f9f,0xf8c},
{0x2fa0,0x2fa0,0x4e2},
{0x2fa1,0x2fa1,0x4d13},
{0x2fa2,0x2fa2,0x105f},
{0x2fa3,0x2fa3,0x10b4},
{0x2fa4,0x2fa4,0x4e18},
{0x2fa5,0x2fa5,0x9da},
{0x2fa6,0x2fa6,0x8c1},
{0x2fa7,0x2fa7,0x1e75},
{0x2fa8,0x2fa8,0x207d},
{0x2fa9,0x2fa9,0x6b2},
{0x2faa,0x2faa,0x9ee},
{0x2fab,0x2fab,0x1d79},
{0x2fac,0x2fac,0x10cf},
{0x2fad,0x2fad,0x50ea},
{0x2fae,0x2fae,0x664},
{0x2faf,0x2faf,0xaeb},
{0x2fb0,0x2fb0,0x6ea},
{0x2fb1,0x2fb1,0x218d},
{0x2fb2,0x2fb2,0x8f1},
{0x2fb3,0x2fb3,0x107b},
{0x2fb4,0x2fb4,0x2209},
{0x2fb5,0x2fb5,0x1f00},
{0x2fb6,0x2fb6,0x1ef4},
{0x2fb7,0x2fb7,0xd4a},
{0x2fb8,0x2fb8,0xd6e},
{0x2fb9,0x2fb9,0xf50},
{0x2fba,0x2fba,0x206d},
{0x2fbb,0x2fbb,0x720},
{0x2fbc,0x2fbc,0x6da},
{0x2fbd,0x2fbd,0x1dec},
{0x2fbe,0x2fbe,0x1ed0},
{0x2fbf,0x2fbf,0x139b},
{0x2fc0,0x2fc0,0x1260},
{0x2fc1,0x2fc1,0x746},
{0x2fc2,0x2fc2,0x2239},
{0x2fc3,0x2fc3,0x209c},
{0x2fc4,0x2fc4,0x2688},
{0x2fc5,0x2fc5,0xa60},
{0x2fc6,0x2fc6,0x2071},
{0x2fc7,0x2fc7,0xa90},
{0x2fc8,0x2fc8,0x5586},
{0x2fc9,0x2fc9,0xd89},
{0x2fca,0x2fca,0x791},
{0x2fcb,0x2fcb,0x1a55},
{0x2fcc,0x2fcc,0x2618},
{0x2fcd,0x2fcd,0x5e5},
{0x2fce,0x2fce,0x71d},
{0x2fcf,0x2fcf,0xd8a},
{0x2fd0,0x2fd0,0x430},
{0x2fd1,0x2fd1,0x20c6},
{0x2fd2,0x2fd2,0x1e86},
{0x2fd3,0x2fd3,0x2037},
{0x2fd4,0x2fd4,0x1f34},
{0x2fd5,0x2fd5,0x12f3},
{0x2ff0,0x2ffb,0x274c},
{0x3000,0x3002,0x60},
{0x3003,0x3003,0x67},
{0x3005,0x3005,0x68},
{0x3006,0x3006,0x2728},
{0x3007,0x3007,0x1e17},
{0x3008,0x300f,0x73},
{0x3010,0x3011,0x7d},
{0x3012,0x3012,0x2705},
{0x3013,0x3013,0xbd},
{0x3014,0x3015,0x71},
{0x3016,0x3017,0x7b},
{0x301d,0x301e,0x2706},
{0x3021,0x3029,0x2708},
{0x3033,0x3035,0x577b},
{0x3038,0x303a,0x577e},
{0x303e,0x303e,0x274b},
{0x303f,0x303f,0x5755},
{0x3041,0x3093,0x164},
{0x3094,0x3094,0x5767},
{0x309b,0x309c,0x2724},
{0x309d,0x309e,0x2729},
{0x30a1,0x30f6,0x1b7},
{0x30f7,0x30f7,0x5776},
{0x30fa,0x30fa,0x5779},
{0x30fb,0x30fb,0x63},
{0x30fc,0x30fc,0x2723},
{0x30fd,0x30fe,0x2726},
{0x3105,0x3126,0x2bc},
{0x3128,0x3129,0x2df},
{0x312a,0x312c,0x5781},
{0x31a0,0x31b7,0x5784},
{0x3220,0x3229,0xf0},
{0x3231,0x3231,0x2721},
{0x32a3,0x32a3,0x2711},
{0x338e,0x338f,0x2712},
{0x339c,0x339e,0x2714},
{0x33a1,0x33a1,0x2717},
{0x33c4,0x33c4,0x2718},
{0x33ce,0x33ce,0x2719},
{0x33d1,0x33d2,0x271a},
{0x33d5,0x33d5,0x271c},
{0x3400,0x3446,0x5801},
{0x3447,0x3447,0x5625},
{0x3448,0x3472,0x5848},
{0x3473,0x3473,0x5624},
{0x3474,0x359d,0x5873},
{0x359e,0x359e,0x5629},
{0x359f,0x360d,0x599d},
{0x360e,0x360e,0x562b},
{0x360f,0x3619,0x5a0c},
{0x361a,0x361a,0x562a},
{0x361b,0x3917,0x5a17},
{0x3918,0x3918,0x562f},
{0x3919,0x396d,0x5d14},
{0x396e,0x396e,0x562e},
{0x396f,0x39ce,0x5d69},
{0x39cf,0x39cf,0x5631},
{0x39d0,0x39d0,0x5634},
{0x39d1,0x39de,0x5dc9},
{0x39df,0x39df,0x5632},
{0x39e0,0x3a72,0x5dd7},
{0x3a73,0x3a73,0x5633},
{0x3a74,0x3b4d,0x5e6a},
{0x3b4e,0x3b4e,0x5637},
{0x3b4f,0x3c6d,0x5f44},
{0x3c6e,0x3c6e,0x5638},
{0x3c6f,0x3cdf,0x6063},
{0x3ce0,0x3ce0,0x5639},
{0x3ce1,0x4055,0x60d4},
{0x4056,0x4056,0x563e},
{0x4057,0x415e,0x6449},
{0x415f,0x415f,0x563f},
{0x4160,0x4336,0x6551},
{0x4337,0x4337,0x5641},
{0x4338,0x43ab,0x6728},
{0x43ac,0x43ac,0x5647},
{0x43ad,0x43b0,0x679c},
{0x43b1,0x43b1,0x5646},
{0x43b2,0x43dc,0x67a0},
{0x43dd,0x43dd,0x5649},
{0x43de,0x44d5,0x67cb},
{0x44d6,0x44d6,0x564a},
{0x44d7,0x464b,0x68c3},
{0x464c,0x464c,0x564c},
{0x464d,0x4660,0x6a38},
{0x4661,0x4661,0x564b},
{0x4662,0x4722,0x6a4c},
{0x4723,0x4723,0x564e},
{0x4724,0x4728,0x6b0d},
{0x4729,0x4729,0x564f},
{0x472a,0x477b,0x6b12},
{0x477c,0x477c,0x5650},
{0x477d,0x478c,0x6b64},
{0x478d,0x478d,0x5651},
{0x478e,0x4946,0x6b74},
{0x4947,0x4947,0x5653},
{0x4948,0x4979,0x6d2d},
{0x497a,0x497a,0x5654},
{0x497b,0x497c,0x6d5f},
{0x497d,0x497d,0x5655},
{0x497e,0x4981,0x6d61},
{0x4982,0x4983,0x5656},
{0x4984,0x4984,0x6d65},
{0x4985,0x4986,0x5658},
{0x4987,0x499a,0x6d66},
{0x499b,0x499b,0x565b},
{0x499c,0x499e,0x6d7a},
{0x499f,0x499f,0x565a},
{0x49a0,0x49b5,0x6d7d},
{0x49b6,0x49b6,0x565d},
{0x49b7,0x49b7,0x565c},
{0x49b8,0x4c76,0x6d93},
{0x4c77,0x4c77,0x5664},
{0x4c78,0x4c9e,0x7052},
{0x4c9f,0x4ca1,0x5661},
{0x4ca2,0x4ca2,0x5665},
{0x4ca3,0x4ca3,0x5660},
{0x4ca4,0x4d12,0x7079},
{0x4d13,0x4d19,0x5666},
{0x4d1a,0x4dad,0x70e8},
{0x4dae,0x4dae,0x566d},
{0x4daf,0x4db5,0x717c},
{0x4e00,0x4e00,0x1042},
{0x4e01,0x4e01,0x5e0},
{0x4e02,0x4e02,0x2758},
{0x4e03,0x4e03,0xbfe},
{0x4e04,0x4e06,0x2759},
{0x4e07,0x4e07,0xea3},
{0x4e08,0x4e08,0x116a},
{0x4e09,0x4e09,0xcd8},
{0x4e0a,0x4e0a,0xd08},
{0x4e0b,0x4e0b,0xf2f},
{0x4e0c,0x4e0c,0x1258},
{0x4e0d,0x4e0d,0x482},
{0x4e0e,0x4e0e,0x10d0},
{0x4e0f,0x4e0f,0x275c},
{0x4e10,0x4e10,0x125a},
{0x4e11,0x4e11,0x518},
{0x4e12,0x4e12,0x275d},
{0x4e13,0x4e13,0x1205},
{0x4e14,0x4e14,0xc4f},
{0x4e15,0x4e15,0x125d},
{0x4e16,0x4e16,0xd57},
{0x4e17,0x4e17,0x275e},
{0x4e18,0x4e18,0xc6d},
{0x4e19,0x4e19,0x464},
{0x4e1a,0x4e1a,0x103c},
{0x4e1b,0x4e1b,0x557},
{0x4e1c,0x4e1c,0x5ea},
{0x4e1d,0x4e1d,0xdb4},
{0x4e1e,0x4e1e,0x125f},
{0x4e1f,0x4e21,0x275f},
{0x4e22,0x4e22,0x5e9},
{0x4e23,0x4e23,0x2762},
{0x4e24,0x4e24,0xa06},
{0x4e25,0x4e25,0xff8},
{0x4e26,0x4e26,0x2763},
{0x4e27,0x4e27,0xcde},
{0x4e28,0x4e28,0x1263},
{0x4e29,0x4e29,0x2764},
{0x4e2a,0x4e2a,0x6f1},
{0x4e2b,0x4e2b,0xfe7},
{0x4e2c,0x4e2c,0x169c},
{0x4e2d,0x4e2d,0x11cf},
{0x4e2e,0x4e2f,0x2765},
{0x4e30,0x4e30,0x67e},
{0x4e31,0x4e31,0x2767},
{0x4e32,0x4e32,0x531},
{0x4e33,0x4e33,0x2768},
{0x4e34,0x4e34,0xa22},
{0x4e35,0x4e35,0x2769},
{0x4e36,0x4e36,0x1272},
{0x4e37,0x4e37,0x276a},
{0x4e38,0x4e38,0xe99},
{0x4e39,0x4e39,0x585},
{0x4e3a,0x4e3a,0xeb9},
{0x4e3b,0x4e3b,0x11f6},
{0x4e3c,0x4e3c,0x276b},
{0x4e3d,0x4e3d,0x9e1},
{0x4e3e,0x4e3e,0x908},
{0x4e3f,0x4e3f,0x1265},
{0x4e40,0x4e42,0x276c},
{0x4e43,0x4e43,0xb2e},
{0x4e44,0x4e44,0x276f},
{0x4e45,0x4e45,0x8f2},
{0x4e46,0x4e46,0x2770},
{0x4e47,0x4e47,0x1267},
{0x4e48,0x4e48,0xab9},
{0x4e49,0x4e49,0x106c},
{0x4e4a,0x4e4a,0x2771},
{0x4e4b,0x4e4b,0x11ad},
{0x4e4c,0x4e4c,0xee9},
{0x4e4d,0x4e4d,0x1148},
{0x4e4e,0x4e4e,0x7ac},
{0x4e4f,0x4e4f,0x643},
{0x4e50,0x4e50,0x9c1},
{0x4e51,0x4e51,0x2772},
{0x4e52,0x4e52,0xbd8},
{0x4e53,0x4e53,0xb93},
{0x4e54,0x4e54,0xc44},
{0x4e55,0x4e55,0x2773},
{0x4e56,0x4e56,0x72d},
{0x4e57,0x4e57,0x2774},
{0x4e58,0x4e58,0x4f0},
{0x4e59,0x4e59,0x1059},
{0x4e5a,0x4e5b,0x2775},
{0x4e5c,0x4e5c,0x1275},
{0x4e5d,0x4e5d,0x8f4},
{0x4e5e,0x4e5e,0xc11},
{0x4e5f,0x4e5f,0x1039},
{0x4e60,0x4e60,0xf1d},
{0x4e61,0x4e61,0xf54},
{0x4e62,0x4e65,0x2777},
{0x4e66,0x4e66,0xd80},
{0x4e67,0x4e68,0x277b},
{0x4e69,0x4e69,0x1276},
{0x4e6a,0x4e6f,0x277d},
{0x4e70,0x4e70,0xa99},
{0x4e71,0x4e71,0xa79},
{0x4e72,0x4e72,0x2783},
{0x4e73,0x4e73,0xcc4},
{0x4e74,0x4e7d,0x2784},
{0x4e7e,0x4e7e,0xc29},
{0x4e7f,0x4e81,0x278e},
{0x4e82,0x4e82,0x2059},
{0x4e83,0x4e85,0x2791},
{0x4e86,0x4e86,0xa14},
{0x4e87,0x4e87,0x2794},
{0x4e88,0x4e88,0x10cd},
{0x4e89,0x4e89,0x119a},
{0x4e8a,0x4e8a,0x2795},
{0x4e8b,0x4e8b,0xd59},
{0x4e8c,0x4e8c,0x63d},
{0x4e8d,0x4e8d,0x1257},
{0x4e8e,0x4e8e,0x10bf},
{0x4e8f,0x4e8f,0x984},
{0x4e90,0x4e90,0x2796},
{0x4e91,0x4e91,0x1109},
{0x4e92,0x4e92,0x7ba},
{0x4e93,0x4e93,0x1277},
{0x4e94,0x4e94,0xef4},
{0x4e95,0x4e95,0x8dd},
{0x4e96,0x4e97,0x2797},
{0x4e98,0x4e98,0x125e},
{0x4e99,0x4e99,0x2799},
{0x4e9a,0x4e9a,0xff0},
{0x4e9b,0x4e9b,0xf74},
{0x4e9c,0x4e9d,0x279a},
{0x4e9e,0x4e9e,0x21f1},
{0x4e9f,0x4e9f,0x1273},
{0x4ea0,0x4ea0,0x1303},
{0x4ea1,0x4ea1,0xea7},
{0x4ea2,0x4ea2,0x947},
{0x4ea3,0x4ea3,0x279c},
{0x4ea4,0x4ea4,0x88c},
{0x4ea5,0x4ea5,0x75c},
{0x4ea6,0x4ea6,0x1067},
{0x4ea7,0x4ea7,0x4c1},
{0x4ea8,0x4ea8,0x797},
{0x4ea9,0x4ea9,0xb19},
{0x4eaa,0x4eaa,0x279d},
{0x4eab,0x4eab,0xf5a},
{0x4eac,0x4eac,0x8d8},
{0x4ead,0x4ead,0xe55},
{0x4eae,0x4eae,0xa0a},
{0x4eaf,0x4eb1,0x279e},
{0x4eb2,0x4eb2,0xc54},
{0x4eb3,0x4eb3,0x1305},
{0x4eb4,0x4eb4,0x27a1},
{0x4eb5,0x4eb5,0x1308},
{0x4eb6,0x4eb9,0x27a2},
{0x4eba,0x4eba,0xca6},
{0x4ebb,0x4ebb,0x129f},
{0x4ebc,0x4ebe,0x27a6},
{0x4ebf,0x4ebf,0x1061},
{0x4ec0,0x4ec0,0xd49},
{0x4ec1,0x4ec1,0xca5},
{0x4ec2,0x4ec2,0x12a2},
{0x4ec3,0x4ec3,0x12a0},
{0x4ec4,0x4ec4,0x127c},
{0x4ec5,0x4ec5,0x8c7},
{0x4ec6,0x4ec6,0xbec},
{0x4ec7,0x4ec7,0x515},
{0x4ec8,0x4ec8,0x27a9},
{0x4ec9,0x4ec9,0x12a1},
{0x4eca,0x4eca,0x8c2},
{0x4ecb,0x4ecb,0x8ba},
{0x4ecc,0x4ecc,0x27aa},
{0x4ecd,0x4ecd,0xcaf},
{0x4ece,0x4ece,0x556},
{0x4ecf,0x4ed0,0x27ab},
{0x4ed1,0x4ed1,0xa7f},
{0x4ed2,0x4ed2,0x27ad},
{0x4ed3,0x4ed3,0x49d},
{0x4ed4,0x4ed4,0x122d},
{0x4ed5,0x4ed5,0xd62},
{0x4ed6,0x4ed6,0xdf0},
{0x4ed7,0x4ed7,0x116d},
{0x4ed8,0x4ed8,0x6b1},
{0x4ed9,0x4ed9,0xf36},
{0x4eda,0x4edc,0x27ae},
{0x4edd,0x4edd,0x12ee},
{0x4ede,0x4ede,0x12a6},
{0x4edf,0x4edf,0xc27},
{0x4ee0,0x4ee0,0x27b1},
{0x4ee1,0x4ee1,0x12a4},
{0x4ee2,0x4ee2,0x27b2},
{0x4ee3,0x4ee3,0x57d},
{0x4ee4,0x4ee4,0xa37},
{0x4ee5,0x4ee5,0x105b},
{0x4ee6,0x4ee7,0x27b3},
{0x4ee8,0x4ee8,0x12a3},
{0x4ee9,0x4ee9,0x27b5},
{0x4eea,0x4eea,0x104e},
{0x4eeb,0x4eeb,0x12a5},
{0x4eec,0x4eec,0xacc},
{0x4eed,0x4eef,0x27b6},
{0x4ef0,0x4ef0,0x101f},
{0x4ef1,0x4ef1,0x27b9},
{0x4ef2,0x4ef2,0x11d8},
{0x4ef3,0x4ef3,0x12a8},
{0x4ef4,0x4ef4,0x27ba},
{0x4ef5,0x4ef5,0x12ab},
{0x4ef6,0x4ef6,0x871},
{0x4ef7,0x4ef7,0x84e},
{0x4ef8,0x4efa,0x27bb},
{0x4efb,0x4efb,0xca9},
{0x4efc,0x4efc,0x27be},
{0x4efd,0x4efd,0x67a},
{0x4efe,0x4efe,0x27bf},
{0x4eff,0x4eff,0x65f},
{0x4f00,0x4f00,0x27c0},
{0x4f01,0x4f01,0xc12},
{0x4f02,0x4f08,0x27c1},
{0x4f09,0x4f09,0x12ae},
{0x4f0a,0x4f0a,0x1048},
{0x4f0b,0x4f0c,0x27c8},
{0x4f0d,0x4f0d,0xef8},
{0x4f0e,0x4f0e,0x832},
{0x4f0f,0x4f0f,0x699},
{0x4f10,0x4f10,0x642},
{0x4f11,0x4f11,0xfa8},
{0x4f12,0x4f16,0x27ca},
{0x4f17,0x4f17,0x11d9},
{0x4f18,0x4f18,0x10aa},
{0x4f19,0x4f19,0x804},
{0x4f1a,0x4f1a,0x7f6},
{0x4f1b,0x4f1b,0x12a7},
{0x4f1c,0x4f1d,0x27cf},
{0x4f1e,0x4f1e,0xcda},
{0x4f1f,0x4f1f,0xebf},
{0x4f20,0x4f20,0x52e},
{0x4f21,0x4f21,0x27d1},
{0x4f22,0x4f22,0x12a9},
{0x4f23,0x4f23,0x27d2},
{0x4f24,0x4f24,0xd04},
{0x4f25,0x4f25,0x12ac},
{0x4f26,0x4f26,0xa7e},
{0x4f27,0x4f27,0x12ad},
{0x4f28,0x4f29,0x27d3},
{0x4f2a,0x4f2a,0xec0},
{0x4f2b,0x4f2b,0x12af},
{0x4f2c,0x4f2e,0x27d5},
{0x4f2f,0x4f2f,0x475},
{0x4f30,0x4f30,0x719},
{0x4f31,0x4f31,0x27d8},
{0x4f32,0x4f32,0x12b7},
{0x4f33,0x4f33,0x27d9},
{0x4f34,0x4f34,0x3f4},
{0x4f35,0x4f35,0x27da},
{0x4f36,0x4f36,0xa2f},
{0x4f37,0x4f37,0x27db},
{0x4f38,0x4f38,0xd25},
{0x4f39,0x4f39,0x27dc},
{0x4f3a,0x4f3a,0xdba},
{0x4f3b,0x4f3b,0x27dd},
{0x4f3c,0x4f3c,0xdbb},
{0x4f3d,0x4f3d,0x12b8},
{0x4f3e,0x4f42,0x27de},
{0x4f43,0x4f43,0x5c9},
{0x4f44,0x4f45,0x27e3},
{0x4f46,0x4f46,0x58c},
{0x4f47,0x4f4c,0x27e5},
{0x4f4d,0x4f4d,0xeca},
{0x4f4e,0x4f4e,0x5ae},
{0x4f4f,0x4f4f,0x11fe},
{0x4f50,0x4f50,0x1251},
{0x4f51,0x4f51,0x10b8},
{0x4f52,0x4f52,0x27eb},
{0x4f53,0x4f53,0xe38},
{0x4f54,0x4f54,0x27ec},
{0x4f55,0x4f55,0x785},
{0x4f56,0x4f56,0x27ed},
{0x4f57,0x4f57,0x12b6},
{0x4f58,0x4f58,0x12f0},
{0x4f59,0x4f59,0x10c5},
{0x4f5a,0x4f5a,0x12b3},
{0x4f5b,0x4f5b,0x68d},
{0x4f5c,0x4f5c,0x1254},
{0x4f5d,0x4f5d,0x12b4},
{0x4f5e,0x4f5e,0x12b0},
{0x4f5f,0x4f5f,0x12b5},
{0x4f60,0x4f60,0xb46},
{0x4f61,0x4f62,0x27ee},
{0x4f63,0x4f63,0x109b},
{0x4f64,0x4f64,0x12aa},
{0x4f65,0x4f65,0x12f1},
{0x4f66,0x4f66,0x27f0},
{0x4f67,0x4f67,0x12b1},
{0x4f68,0x4f68,0x27f1},
{0x4f69,0x4f69,0xba6},
{0x4f6a,0x4f6b,0x27f2},
{0x4f6c,0x4f6c,0x9bb},
{0x4f6d,0x4f6e,0x27f4},
{0x4f6f,0x4f6f,0x1019},
{0x4f70,0x4f70,0x3e6},
{0x4f71,0x4f72,0x27f6},
{0x4f73,0x4f73,0x844},
{0x4f74,0x4f74,0x12ba},
{0x4f75,0x4f75,0x27f8},
{0x4f76,0x4f76,0x12b9},
{0x4f77,0x4f7a,0x27f9},
{0x4f7b,0x4f7b,0x12c0},
{0x4f7c,0x4f7c,0x12c2},
{0x4f7d,0x4f7d,0x27fd},
{0x4f7e,0x4f7e,0x12bf},
{0x4f7f,0x4f7f,0xd50},
{0x4f80,0x4f82,0x27fe},
{0x4f83,0x4f83,0x12bd},
{0x4f84,0x4f84,0x11b5},
{0x4f85,0x4f85,0x2801},
{0x4f86,0x4f86,0x1ff2},
{0x4f87,0x4f87,0x2802},
{0x4f88,0x4f88,0x503},
{0x4f89,0x4f89,0x12bc},
{0x4f8a,0x4f8a,0x2803},
{0x4f8b,0x4f8b,0x9e8},
{0x4f8c,0x4f8c,0x2804},
{0x4f8d,0x4f8d,0xd63},
{0x4f8e,0x4f8e,0x2805},
{0x4f8f,0x4f8f,0x12be},
{0x4f90,0x4f90,0x2806},
{0x4f91,0x4f91,0x12bb},
{0x4f92,0x4f93,0x2807},
{0x4f94,0x4f94,0x12c4},
{0x4f95,0x4f95,0x2809},
{0x4f96,0x4f96,0x205d},
{0x4f97,0x4f97,0x5f0},
{0x4f98,0x4f9a,0x280a},
{0x4f9b,0x4f9b,0x702},
{0x4f9c,0x4f9c,0x280d},
{0x4f9d,0x4f9d,0x1047},
{0x4f9e,0x4f9f,0x280e},
{0x4fa0,0x4fa0,0xf2d},
{0x4fa1,0x4fa2,0x2810},
{0x4fa3,0x4fa3,0xa69},
{0x4fa4,0x4fa4,0x2812},
{0x4fa5,0x4fa5,0x895},
{0x4fa6,0x4fa6,0x118d},
{0x4fa7,0x4fa7,0x4a7},
{0x4fa8,0x4fa8,0xc45},
{0x4fa9,0x4fa9,0x978},
{0x4faa,0x4faa,0x12c1},
{0x4fab,0x4fab,0x2813},
{0x4fac,0x4fac,0x12c3},
{0x4fad,0x4fad,0x2814},
{0x4fae,0x4fae,0xef9},
{0x4faf,0x4faf,0x7a5},
{0x4fb0,0x4fb4,0x2815},
{0x4fb5,0x4fb5,0xc53},
{0x4fb6,0x4fbe,0x281a},
{0x4fbf,0x4fbf,0x44c},
{0x4fc0,0x4fc1,0x2823},
{0x4fc2,0x4fc2,0x269c},
{0x4fc3,0x4fc3,0x55c},
{0x4fc4,0x4fc4,0x62c},
{0x4fc5,0x4fc5,0x12c8},
{0x4fc6,0x4fc9,0x2825},
{0x4fca,0x4fca,0x92e},
{0x4fcb,0x4fcd,0x2829},
{0x4fce,0x4fce,0x12f2},
{0x4fcf,0x4fcf,0xc4b},
{0x4fd0,0x4fd0,0x9e9},
{0x4fd1,0x4fd1,0x12cc},
{0x4fd2,0x4fd6,0x282c},
{0x4fd7,0x4fd7,0xdcc},
{0x4fd8,0x4fd8,0x69a},
{0x4fd9,0x4fd9,0x2831},
{0x4fda,0x4fda,0x12c9},
{0x4fdb,0x4fdb,0x2832},
{0x4fdc,0x4fdc,0x12cb},
{0x4fdd,0x4fdd,0x40c},
{0x4fde,0x4fde,0x10c6},
{0x4fdf,0x4fdf,0x12cd},
{0x4fe0,0x4fe0,0x21b5},
{0x4fe1,0x4fe1,0xf90},
{0x4fe2,0x4fe2,0x2833},
{0x4fe3,0x4fe3,0x12ca},
{0x4fe4,0x4fe5,0x2834},
{0x4fe6,0x4fe6,0x12c5},
{0x4fe7,0x4fe7,0x2836},
{0x4fe8,0x4fe8,0x12c6},
{0x4fe9,0x4fe9,0x9f2},
{0x4fea,0x4fea,0x12c7},
{0x4feb,0x4fec,0x2837},
{0x4fed,0x4fed,0x866},
{0x4fee,0x4fee,0xfa9},
{0x4fef,0x4fef,0x6a4},
{0x4ff0,0x4ff0,0x2839},
{0x4ff1,0x4ff1,0x912},
{0x4ff2,0x4ff2,0x283a},
{0x4ff3,0x4ff3,0x12d1},
{0x4ff4,0x4ff7,0x283b},
{0x4ff8,0x4ff8,0x12ce},
{0x4ff9,0x4ff9,0x283f},
{0x4ffa,0x4ffa,0x3be},
{0x4ffb,0x4ffd,0x2840},
{0x4ffe,0x4ffe,0x12d6},
{0x4fff,0x4fff,0x2843},
{0x5000,0x5000,0x22cc},
{0x5001,0x5005,0x2844},
{0x5006,0x5006,0x2016},
{0x5007,0x5008,0x2849},
{0x5009,0x5009,0x1e62},
{0x500a,0x500a,0x284b},
{0x500b,0x500b,0x1f20},
{0x500c,0x500c,0x12d8},
{0x500d,0x500d,0x41f},
{0x500e,0x500e,0x284c},
{0x500f,0x500f,0x12d3},
{0x5010,0x5010,0x284d},
{0x5011,0x5011,0x207f},
{0x5012,0x5012,0x59a},
{0x5013,0x5013,0x284e},
{0x5014,0x5014,0x922},
{0x5015,0x5017,0x284f},
{0x5018,0x5018,0xe1b},
{0x5019,0x5019,0x7a9},
{0x501a,0x501a,0x1057},
{0x501b,0x501b,0x2852},
{0x501c,0x501c,0x12d7},
{0x501d,0x501e,0x2853},
{0x501f,0x501f,0x8b9},
{0x5020,0x5020,0x2855},
{0x5021,0x5021,0x4d0},
{0x5022,0x5024,0x2856},
{0x5025,0x5025,0x12d9},
{0x5026,0x5026,0x91a},
{0x5027,0x5027,0x2859},
{0x5028,0x5028,0x12da},
{0x5029,0x5029,0x12cf},
{0x502a,0x502a,0xb42},
{0x502b,0x502b,0x205c},
{0x502c,0x502c,0x12d2},
{0x502d,0x502d,0x12d5},
{0x502e,0x502e,0x12d4},
{0x502f,0x5039,0x285a},
{0x503a,0x503a,0x114f},
{0x503b,0x503b,0x2865},
{0x503c,0x503c,0x11b4},
{0x503d,0x503d,0x2866},
{0x503e,0x503e,0xc60},
{0x503f,0x5042,0x2867},
{0x5043,0x5043,0x12dc},
{0x5044,0x5046,0x286b},
{0x5047,0x5047,0x84c},
{0x5048,0x5048,0x12de},
{0x5049,0x5049,0x2194},
{0x504a,0x504b,0x286e},
{0x504c,0x504c,0x12d0},
{0x504d,0x504d,0x2870},
{0x504e,0x504e,0x12df},
{0x504f,0x504f,0xbca},
{0x5050,0x5054,0x2871},
{0x5055,0x5055,0x12dd},
{0x5056,0x5059,0x2876},
{0x505a,0x505a,0x1253},
{0x505b,0x505b,0x287a},
{0x505c,0x505c,0xe54},
{0x505d,0x5064,0x287b},
{0x5065,0x5065,0x872},
{0x5066,0x506b,0x2883},
{0x506c,0x506c,0x12e0},
{0x506d,0x5073,0x2889},
{0x5074,0x5074,0x1e65},
{0x5075,0x5075,0x2281},
{0x5076,0x5076,0xb7d},
{0x5077,0x5077,0xe66},
{0x5078,0x507a,0x2890},
{0x507b,0x507b,0x12e1},
{0x507c,0x507d,0x2893},
{0x507e,0x507e,0x12db},
{0x507f,0x507f,0x4ca},
{0x5080,0x5080,0x98b},
{0x5081,0x5084,0x2895},
{0x5085,0x5085,0x6b0},
{0x5086,0x5087,0x2899},
{0x5088,0x5088,0x9e7},
{0x5089,0x508c,0x289b},
{0x508d,0x508d,0x403},
{0x508e,0x5095,0x289f},
{0x5096,0x5096,0x22cd},
{0x5097,0x5097,0x28a7},
{0x5098,0x5098,0x210a},
{0x5099,0x5099,0x1e3e},
{0x509a,0x50a1,0x28a8},
{0x50a2,0x50a2,0x267f},
{0x50a3,0x50a3,0x579},
{0x50a4,0x50a4,0x28b0},
{0x50a5,0x50a5,0x12e2},
{0x50a6,0x50a6,0x28b1},
{0x50a7,0x50a7,0x12e3},
{0x50a8,0x50a8,0x525},
{0x50a9,0x50a9,0x12e4},
{0x50aa,0x50ab,0x28b2},
{0x50ac,0x50ac,0x562},
{0x50ad,0x50ad,0x222e},
{0x50ae,0x50b1,0x28b4},
{0x50b2,0x50b2,0x3cc},
{0x50b3,0x50b3,0x1e96},
{0x50b4,0x50b4,0x22cb},
{0x50b5,0x50b5,0x226c},
{0x50b6,0x50b6,0x28b8},
{0x50b7,0x50b7,0x2117},
{0x50b8,0x50b9,0x28b9},
{0x50ba,0x50ba,0x12e5},
{0x50bb,0x50bb,0xcee},
{0x50bc,0x50bd,0x28bb},
{0x50be,0x50be,0x20e8},
{0x50bf,0x50c1,0x28bd},
{0x50c2,0x50c2,0x22d4},
{0x50c3,0x50c4,0x28c0},
{0x50c5,0x50c5,0x1fb9},
{0x50c6,0x50c8,0x28c2},
{0x50c9,0x50c9,0x22d8},
{0x50ca,0x50ce,0x28c5},
{0x50cf,0x50cf,0xf5e},
{0x50d0,0x50d0,0x28ca},
{0x50d1,0x50d1,0x20df},
{0x50d2,0x50d4,0x28cb},
{0x50d5,0x50d5,0x20c2},
{0x50d6,0x50d6,0x12e6},
{0x50d7,0x50d9,0x28ce},
{0x50da,0x50da,0xa0e},
{0x50db,0x50dd,0x28d1},
{0x50de,0x50de,0x2195},
{0x50df,0x50e4,0x28d4},
{0x50e5,0x50e5,0x1fac},
{0x50e6,0x50e6,0x12ea},
{0x50e7,0x50e7,0xce7},
{0x50e8,0x50e8,0x22d3},
{0x50e9,0x50eb,0x28da},
{0x50ec,0x50ec,0x12e9},
{0x50ed,0x50ed,0x12e8},
{0x50ee,0x50ee,0x12eb},
{0x50ef,0x50f2,0x28dd},
{0x50f3,0x50f3,0xdd0},
{0x50f4,0x50f4,0x28e1},
{0x50f5,0x50f5,0x87a},
{0x50f6,0x50f8,0x28e2},
{0x50f9,0x50f9,0x1f81},
{0x50fa,0x50fa,0x28e5},
{0x50fb,0x50fb,0xbc6},
{0x50fc,0x50ff,0x28e6},
{0x5100,0x5100,0x2210},
{0x5101,0x5101,0x28ea},
{0x5102,0x5102,0x22cf},
{0x5103,0x5103,0x28eb},
{0x5104,0x5104,0x2213},
{0x5105,0x5105,0x28ec},
{0x5106,0x5106,0x12e7},
{0x5107,0x5107,0x12ec},
{0x5108,0x5108,0x1fe4},
{0x5109,0x5109,0x1f90},
{0x510a,0x510a,0x28ed},
{0x510b,0x510b,0x12ed},
{0x510c,0x510f,0x28ee},
{0x5110,0x5110,0x22d6},
{0x5111,0x5111,0x28f2},
{0x5112,0x5112,0xcc0},
{0x5113,0x5113,0x28f3},
{0x5114,0x5114,0x22d0},
{0x5115,0x5115,0x22ce},
{0x5116,0x5117,0x28f4},
{0x5118,0x5118,0x2681},
{0x5119,0x511e,0x28f6},
{0x511f,0x511f,0x1e76},
{0x5120,0x5120,0x28fc},
{0x5121,0x5121,0x9c7},
{0x5122,0x5129,0x28fd},
{0x512a,0x512a,0x2231},
{0x512b,0x5131,0x2905},
{0x5132,0x5132,0x1e93},
{0x5133,0x5136,0x290c},
{0x5137,0x5137,0x22d2},
{0x5138,0x5139,0x2910},
{0x513a,0x513a,0x22d7},
{0x513b,0x513b,0x22d5},
{0x513c,0x513c,0x22d1},
{0x513d,0x513e,0x2912},
{0x513f,0x513f,0x638},
{0x5140,0x5140,0x1259},
{0x5141,0x5141,0x110d},
{0x5142,0x5142,0x2914},
{0x5143,0x5143,0x10ed},
{0x5144,0x5144,0xfa1},
{0x5145,0x5145,0x509},
{0x5146,0x5146,0x1178},
{0x5147,0x5147,0x2915},
{0x5148,0x5148,0xf35},
{0x5149,0x5149,0x73b},
{0x514a,0x514a,0x2916},
{0x514b,0x514b,0x958},
{0x514c,0x514c,0x2917},
{0x514d,0x514d,0xae7},
{0x514e,0x5150,0x2918},
{0x5151,0x5151,0x611},
{0x5152,0x5152,0x1ee5},
{0x5153,0x5153,0x291b},
{0x5154,0x5154,0xe74},
{0x5155,0x5155,0x1302},
{0x5156,0x5156,0x1304},
{0x5157,0x5159,0x291c},
{0x515a,0x515a,0x594},
{0x515b,0x515b,0x291f},
{0x515c,0x515c,0x5f4},
{0x515d,0x5161,0x2920},
{0x5162,0x5162,0x8d3},
{0x5163,0x5164,0x2925},
{0x5165,0x5165,0xcc6},
{0x5166,0x5167,0x2927},
{0x5168,0x5168,0xc86},
{0x5169,0x5169,0x2025},
{0x516a,0x516a,0x2929},
{0x516b,0x516b,0x3d6},
{0x516c,0x516c,0x704},
{0x516d,0x516d,0xa42},
{0x516e,0x516e,0x12f6},
{0x516f,0x516f,0x292a},
{0x5170,0x5170,0x9a7},
{0x5171,0x5171,0x70b},
{0x5172,0x5172,0x292b},
{0x5173,0x5173,0x731},
{0x5174,0x5174,0xf96},
{0x5175,0x5175,0x461},
{0x5176,0x5176,0xc03},
{0x5177,0x5177,0x90e},
{0x5178,0x5178,0x5c5},
{0x5179,0x5179,0x1225},
{0x517a,0x517a,0x292c},
{0x517b,0x517b,0x1021},
{0x517c,0x517c,0x859},
{0x517d,0x517d,0xd75},
{0x517e,0x517f,0x292d},
{0x5180,0x5180,0x830},
{0x5181,0x5181,0x12fa},
{0x5182,0x5182,0x129d},
{0x5183,0x5184,0x292f},
{0x5185,0x5185,0xb3d},
{0x5186,0x5187,0x2931},
{0x5188,0x5188,0x6cf},
{0x5189,0x5189,0xc98},
{0x518a,0x518b,0x2933},
{0x518c,0x518c,0x4a8},
{0x518d,0x518d,0x111c},
{0x518e,0x5191,0x2935},
{0x5192,0x5192,0xab5},
{0x5193,0x5194,0x2939},
{0x5195,0x5195,0xae6},
{0x5196,0x5196,0x1314},
{0x5197,0x5197,0xcba},
{0x5198,0x5198,0x293b},
{0x5199,0x5199,0xf7f},
{0x519a,0x519a,0x293c},
{0x519b,0x519b,0x92b},
{0x519c,0x519c,0xb6a},
{0x519d,0x519f,0x293d},
{0x51a0,0x51a0,0x733},
{0x51a1,0x51a1,0x2940},
{0x51a2,0x51a2,0x1315},
{0x51a3,0x51a3,0x2941},
{0x51a4,0x51a4,0x10ec},
{0x51a5,0x51a5,0x1316},
{0x51a6,0x51aa,0x2942},
{0x51ab,0x51ab,0x130f},
{0x51ac,0x51ac,0x5eb},
{0x51ad,0x51ae,0x2947},
{0x51af,0x51af,0x688},
{0x51b0,0x51b0,0x462},
{0x51b1,0x51b1,0x1310},
{0x51b2,0x51b2,0x50a},
{0x51b3,0x51b3,0x925},
{0x51b4,0x51b4,0x2949},
{0x51b5,0x51b5,0x983},
{0x51b6,0x51b6,0x1038},
{0x51b7,0x51b7,0x9cf},
{0x51b8,0x51ba,0x294a},
{0x51bb,0x51bb,0x5f2},
{0x51bc,0x51bc,0x1312},
{0x51bd,0x51bd,0x1311},
{0x51be,0x51bf,0x294d},
{0x51c0,0x51c0,0x8ea},
{0x51c1,0x51c3,0x294f},
{0x51c4,0x51c4,0xbff},
{0x51c5,0x51c5,0x2952},
{0x51c6,0x51c6,0x1219},
{0x51c7,0x51c7,0x1313},
{0x51c8,0x51c8,0x2953},
{0x51c9,0x51c9,0xa02},
{0x51ca,0x51ca,0x2954},
{0x51cb,0x51cb,0x5d3},
{0x51cc,0x51cc,0xa31},
{0x51cd,0x51cd,0x1ecf},
{0x51ce,0x51ce,0x2955},
{0x51cf,0x51cf,0x868},
{0x51d0,0x51d0,0x2956},
{0x51d1,0x51d1,0x558},
{0x51d2,0x51da,0x2957},
{0x51db,0x51db,0xa26},
{0x51dc,0x51dc,0x2960},
{0x51dd,0x51dd,0xb60},
{0x51de,0x51df,0x2961},
{0x51e0,0x51e0,0x82b},
{0x51e1,0x51e1,0x64f},
{0x51e2,0x51e3,0x2963},
{0x51e4,0x51e4,0x68c},
{0x51e5,0x51ea,0x2965},
{0x51eb,0x51eb,0x1300},
{0x51ec,0x51ec,0x296b},
{0x51ed,0x51ed,0xbdd},
{0x51ee,0x51ee,0x296c},
{0x51ef,0x51ef,0x93a},
{0x51f0,0x51f0,0x7e0},
{0x51f1,0x51f1,0x1fd9},
{0x51f2,0x51f2,0x296d},
{0x51f3,0x51f3,0x5ab},
{0x51f4,0x51f4,0x296e},
{0x51f5,0x51f5,0x1399},
{0x51f6,0x51f6,0xfa2},
{0x51f7,0x51f7,0x296f},
{0x51f8,0x51f8,0xe6a},
{0x51f9,0x51f9,0x3c7},
{0x51fa,0x51fa,0x51b},
{0x51fb,0x51fb,0x80c},
{0x51fc,0x51fc,0x139a},
{0x51fd,0x51fd,0x766},
{0x51fe,0x51fe,0x2970},
{0x51ff,0x51ff,0x1127},
{0x5200,0x5200,0x597},
{0x5201,0x5201,0x5d4},
{0x5202,0x5202,0x128c},
{0x5203,0x5203,0xcab},
{0x5204,0x5205,0x2971},
{0x5206,0x5206,0x673},
{0x5207,0x5207,0xc4d},
{0x5208,0x5208,0x128d},
{0x5209,0x5209,0x2973},
{0x520a,0x520a,0x93c},
{0x520b,0x520c,0x2974},
{0x520d,0x520d,0x138b},
{0x520e,0x520e,0x128e},
{0x520f,0x5210,0x2976},
{0x5211,0x5211,0xf97},
{0x5212,0x5212,0x7c3},
{0x5213,0x5215,0x2978},
{0x5216,0x5216,0x196e},
{0x5217,0x5217,0xa19},
{0x5218,0x5218,0xa3e},
{0x5219,0x5219,0x1135},
{0x521a,0x521a,0x6d0},
{0x521b,0x521b,0x537},
{0x521c,0x521c,0x297b},
{0x521d,0x521d,0x51a},
{0x521e,0x521f,0x297c},
{0x5220,0x5220,0xcf7},
{0x5221,0x5223,0x297e},
{0x5224,0x5224,0xb91},
{0x5225,0x5227,0x2981},
{0x5228,0x5228,0xb9a},
{0x5229,0x5229,0x9e6},
{0x522a,0x522a,0x2984},
{0x522b,0x522b,0x459},
{0x522c,0x522c,0x2985},
{0x522d,0x522d,0x128f},
{0x522e,0x522e,0x727},
{0x522f,0x522f,0x2986},
{0x5230,0x5230,0x59e},
{0x5231,0x5232,0x2987},
{0x5233,0x5233,0x1290},
{0x5234,0x5235,0x2989},
{0x5236,0x5236,0x11c5},
{0x5237,0x5237,0xd97},
{0x5238,0x5238,0xc8a},
{0x5239,0x5239,0xceb},
{0x523a,0x523a,0x54f},
{0x523b,0x523b,0x959},
{0x523c,0x523c,0x298b},
{0x523d,0x523d,0x74d},
{0x523e,0x523e,0x298c},
{0x523f,0x5240,0x1291},
{0x5241,0x5241,0x626},
{0x5242,0x5242,0x834},
{0x5243,0x5243,0xe3d},
{0x5244,0x5244,0x22c8},
{0x5245,0x5246,0x298d},
{0x5247,0x5247,0x2263},
{0x5248,0x5249,0x298f},
{0x524a,0x524a,0xf64},
{0x524b,0x524b,0x2683},
{0x524c,0x524c,0x1293},
{0x524d,0x524d,0xc2d},
{0x524e,0x524f,0x2991},
{0x5250,0x5250,0x729},
{0x5251,0x5251,0x874},
{0x5252,0x5253,0x2993},
{0x5254,0x5254,0xe31},
{0x5255,0x5255,0x2995},
{0x5256,0x5256,0xbe9},
{0x5257,0x525a,0x2996},
{0x525b,0x525b,0x1f17},
{0x525c,0x525c,0x1296},
{0x525d,0x525d,0x299a},
{0x525e,0x525e,0x1294},
{0x525f,0x5260,0x299b},
{0x5261,0x5261,0x1295},
{0x5262,0x5264,0x299d},
{0x5265,0x5265,0x409},
{0x5266,0x5266,0x29a0},
{0x5267,0x5267,0x916},
{0x5268,0x5268,0x29a1},
{0x5269,0x5269,0xd3a},
{0x526a,0x526a,0x867},
{0x526b,0x526d,0x29a2},
{0x526e,0x526e,0x1f2b},
{0x526f,0x526f,0x6ac},
{0x5270,0x5271,0x29a5},
{0x5272,0x5272,0x6e9},
{0x5273,0x5273,0x29a7},
{0x5274,0x5274,0x22ca},
{0x5275,0x5275,0x1e99},
{0x5276,0x527c,0x29a8},
{0x527d,0x527d,0x1298},
{0x527e,0x527e,0x29af},
{0x527f,0x527f,0x89c},
{0x5280,0x5280,0x29b0},
{0x5281,0x5281,0x129a},
{0x5282,0x5282,0x1299},
{0x5283,0x5283,0x1f4f},
{0x5284,0x5286,0x29b1},
{0x5287,0x5287,0x1fcf},
{0x5288,0x5288,0xbbd},
{0x5289,0x5289,0x2036},
{0x528a,0x528a,0x1f3a},
{0x528b,0x528b,0x29b4},
{0x528c,0x528c,0x22c9},
{0x528d,0x528d,0x1f99},
{0x528e,0x528f,0x29b5},
{0x5290,0x5290,0x129b},
{0x5291,0x5291,0x1f75},
{0x5292,0x5292,0x29b7},
{0x5293,0x5293,0x129c},
{0x5294,0x529a,0x29b8},
{0x529b,0x529b,0x9ef},
{0x529c,0x529c,0x29bf},
{0x529d,0x529d,0xc8b},
{0x529e,0x529e,0x3f7},
{0x529f,0x529f,0x6ff},
{0x52a0,0x52a0,0x846},
{0x52a1,0x52a1,0xf00},
{0x52a2,0x52a2,0x138d},
{0x52a3,0x52a3,0xa1c},
{0x52a4,0x52a7,0x29c0},
{0x52a8,0x52a8,0x5ee},
{0x52a9,0x52a9,0x11f9},
{0x52aa,0x52aa,0xb6d},
{0x52ab,0x52ab,0x8aa},
{0x52ac,0x52ad,0x138e},
{0x52ae,0x52b0,0x29c4},
{0x52b1,0x52b1,0x9e3},
{0x52b2,0x52b2,0x8d1},
{0x52b3,0x52b3,0x9b8},
{0x52b4,0x52bd,0x29c7},
{0x52be,0x52be,0x1390},
{0x52bf,0x52bf,0xd5d},
{0x52c0,0x52c0,0x29d1},
{0x52c1,0x52c1,0x1fbe},
{0x52c2,0x52c2,0x29d2},
{0x52c3,0x52c3,0x471},
{0x52c4,0x52c6,0x29d3},
{0x52c7,0x52c7,0x10a7},
{0x52c8,0x52c8,0x29d6},
{0x52c9,0x52c9,0xae8},
{0x52ca,0x52ca,0x29d7},
{0x52cb,0x52cb,0xfd4},
{0x52cc,0x52cf,0x29d8},
{0x52d0,0x52d0,0x1392},
{0x52d1,0x52d1,0x29dc},
{0x52d2,0x52d2,0x9c0},
{0x52d3,0x52d4,0x29dd},
{0x52d5,0x52d5,0x1ecd},
{0x52d6,0x52d6,0x1393},
{0x52d7,0x52d7,0x29df},
{0x52d8,0x52d8,0x93e},
{0x52d9,0x52d9,0x21a9},
{0x52da,0x52da,0x29e0},
{0x52db,0x52db,0x21e6},
{0x52dc,0x52dc,0x29e1},
{0x52dd,0x52dd,0x2127},
{0x52de,0x52de,0x2003},
{0x52df,0x52df,0xb1f},
{0x52e0,0x52e1,0x29e2},
{0x52e2,0x52e2,0x2132},
{0x52e3,0x52e3,0x29e4},
{0x52e4,0x52e4,0xc57},
{0x52e5,0x52ef,0x29e5},
{0x52f0,0x52f0,0x1394},
{0x52f1,0x52f1,0x2323},
{0x52f2,0x52f4,0x29f0},
{0x52f5,0x52f5,0x2011},
{0x52f6,0x52f7,0x29f3},
{0x52f8,0x52f8,0x20f5},
{0x52f9,0x52f9,0x12fc},
{0x52fa,0x52fa,0xd10},
{0x52fb,0x52fd,0x29f5},
{0x52fe,0x52fe,0x70d},
{0x52ff,0x52ff,0xeff},
{0x5300,0x5300,0x110b},
{0x5301,0x5304,0x29f8},
{0x5305,0x5305,0x407},
{0x5306,0x5306,0x555},
{0x5307,0x5307,0x29fc},
{0x5308,0x5308,0xfa4},
{0x5309,0x530c,0x29fd},
{0x530d,0x530d,0x12fd},
{0x530e,0x530e,0x2a01},
{0x530f,0x530f,0x14b5},
{0x5310,0x5310,0x12ff},
{0x5311,0x5314,0x2a02},
{0x5315,0x5315,0x1266},
{0x5316,0x5316,0x7c4},
{0x5317,0x5317,0x41a},
{0x5318,0x5318,0x2a06},
{0x5319,0x5319,0x4fc},
{0x531a,0x531a,0x1284},
{0x531b,0x531c,0x2a07},
{0x531d,0x531d,0x1114},
{0x531e,0x531f,0x2a09},
{0x5320,0x5320,0x884},
{0x5321,0x5321,0x97c},
{0x5322,0x5322,0x2a0b},
{0x5323,0x5323,0xf28},
{0x5324,0x5325,0x2a0c},
{0x5326,0x5326,0x1286},
{0x5327,0x5329,0x2a0e},
{0x532a,0x532a,0x668},
{0x532b,0x532c,0x2a11},
{0x532d,0x532d,0x22c5},
{0x532e,0x532e,0x1287},
{0x532f,0x532f,0x1f5e},
{0x5330,0x5330,0x2a13},
{0x5331,0x5331,0x22c6},
{0x5332,0x5338,0x2a14},
{0x5339,0x5339,0xbc4},
{0x533a,0x533a,0xc75},
{0x533b,0x533b,0x1044},
{0x533c,0x533d,0x2a1b},
{0x533e,0x533e,0x1288},
{0x533f,0x533f,0xb47},
{0x5340,0x5340,0x20ef},
{0x5341,0x5341,0xd45},
{0x5342,0x5342,0x2a1d},
{0x5343,0x5343,0xc24},
{0x5344,0x5344,0x2a1e},
{0x5345,0x5345,0x125c},
{0x5346,0x5346,0x2a1f},
{0x5347,0x5347,0xd36},
{0x5348,0x5348,0xef6},
{0x5349,0x5349,0x7f1},
{0x534a,0x534a,0x3f6},
{0x534b,0x534d,0x2a20},
{0x534e,0x534e,0x7bf},
{0x534f,0x534f,0xf78},
{0x5350,0x5350,0x2a23},
{0x5351,0x5351,0x419},
{0x5352,0x5352,0x1241},
{0x5353,0x5353,0x121c},
{0x5354,0x5354,0x21d0},
{0x5355,0x5355,0x586},
{0x5356,0x5356,0xa9b},
{0x5357,0x5357,0xb32},
{0x5358,0x5359,0x2a24},
{0x535a,0x535a,0x470},
{0x535b,0x535b,0x2a26},
{0x535c,0x535c,0x47e},
{0x535d,0x535d,0x2a27},
{0x535e,0x535e,0x44e},
{0x535f,0x535f,0x14fa},
{0x5360,0x5360,0x115d},
{0x5361,0x5361,0x935},
{0x5362,0x5362,0xa53},
{0x5363,0x5363,0x128b},
{0x5364,0x5364,0xa58},
{0x5365,0x5365,0x2a28},
{0x5366,0x5366,0x128a},
{0x5367,0x5367,0xee3},
{0x5368,0x5368,0x2a29},
{0x5369,0x5369,0x1352},
{0x536a,0x536a,0x2a2a},
{0x536b,0x536b,0xecf},
{0x536c,0x536d,0x2a2b},
{0x536e,0x536e,0x126a},
{0x536f,0x536f,0xab3},
{0x5370,0x5370,0x1086},
{0x5371,0x5371,0xeb2},
{0x5372,0x5372,0x2a2d},
{0x5373,0x5373,0x827},
{0x5374,0x5374,0xc8f},
{0x5375,0x5375,0xa78},
{0x5376,0x5376,0x2a2e},
{0x5377,0x5377,0x91c},
{0x5378,0x5378,0xf81},
{0x5379,0x5379,0x2a2f},
{0x537a,0x537a,0x1353},
{0x537b,0x537e,0x2a30},
{0x537f,0x537f,0xc61},
{0x5380,0x5381,0x2a34},
{0x5382,0x5382,0x4cc},
{0x5383,0x5383,0x2a36},
{0x5384,0x5384,0x631},
{0x5385,0x5385,0xe4f},
{0x5386,0x5386,0x9e5},
{0x5387,0x5388,0x2a37},
{0x5389,0x5389,0x9e2},
{0x538a,0x538a,0x2a39},
{0x538b,0x538b,0xfe2},
{0x538c,0x538c,0x100a},
{0x538d,0x538d,0x127d},
{0x538e,0x5394,0x2a3a},
{0x5395,0x5395,0x4a5},
{0x5396,0x5397,0x2a41},
{0x5398,0x5398,0x9d0},
{0x5399,0x5399,0x22c1},
{0x539a,0x539a,0x7a8},
{0x539b,0x539c,0x2a43},
{0x539d,0x539d,0x127e},
{0x539e,0x539e,0x2a45},
{0x539f,0x539f,0x10f0},
{0x53a0,0x53a0,0x1e64},
{0x53a1,0x53a1,0x2a46},
{0x53a2,0x53a2,0xf4e},
{0x53a3,0x53a3,0x127f},
{0x53a4,0x53a4,0x2a47},
{0x53a5,0x53a5,0x1280},
{0x53a6,0x53a6,0xf30},
{0x53a7,0x53a7,0x2a48},
{0x53a8,0x53a8,0x51d},
{0x53a9,0x53a9,0x8f6},
{0x53aa,0x53ac,0x2a49},
{0x53ad,0x53ad,0x21f9},
{0x53ae,0x53ae,0x1281},
{0x53af,0x53b1,0x2a4c},
{0x53b2,0x53b2,0x2010},
{0x53b3,0x53b3,0x2a4f},
{0x53b4,0x53b4,0x22c2},
{0x53b5,0x53b5,0x2a50},
{0x53b6,0x53b6,0x139c},
{0x53b7,0x53ba,0x2a51},
{0x53bb,0x53bb,0xc80},
{0x53bc,0x53be,0x2a55},
{0x53bf,0x53bf,0xf45},
{0x53c0,0x53c0,0x2a58},
{0x53c1,0x53c1,0xcd9},
{0x53c2,0x53c2,0x495},
{0x53c3,0x53c3,0x1e5a},
{0x53c4,0x53c7,0x2a59},
{0x53c8,0x53c8,0x10bb},
{0x53c9,0x53c9,0x4ad},
{0x53ca,0x53ca,0x823},
{0x53cb,0x53cb,0x10b6},
{0x53cc,0x53cc,0xda0},
{0x53cd,0x53cd,0x651},
{0x53ce,0x53d0,0x2a5d},
{0x53d1,0x53d1,0x63f},
{0x53d2,0x53d3,0x2a60},
{0x53d4,0x53d4,0xd7c},
{0x53d5,0x53d5,0x2a62},
{0x53d6,0x53d6,0xc7c},
{0x53d7,0x53d7,0xd73},
{0x53d8,0x53d8,0x44d},
{0x53d9,0x53d9,0xfbb},
{0x53da,0x53da,0x2a63},
{0x53db,0x53db,0xb92},
{0x53dc,0x53de,0x2a64},
{0x53df,0x53df,0x1395},
{0x53e0,0x53e0,0x5df},
{0x53e1,0x53e1,0x2a67},
{0x53e2,0x53e2,0x1ea2},
{0x53e3,0x53e3,0x967},
{0x53e4,0x53e4,0x71e},
{0x53e5,0x53e5,0x913},
{0x53e6,0x53e6,0xa36},
{0x53e7,0x53e7,0x2a68},
{0x53e8,0x53e8,0x14fe},
{0x53e9,0x53e9,0x14fd},
{0x53ea,0x53ea,0x11ba},
{0x53eb,0x53eb,0x8a1},
{0x53ec,0x53ec,0x117a},
{0x53ed,0x53ed,0x3d3},
{0x53ee,0x53ee,0x5e2},
{0x53ef,0x53ef,0x956},
{0x53f0,0x53f0,0xdfb},
{0x53f1,0x53f1,0x14fb},
{0x53f2,0x53f2,0xd4e},
{0x53f3,0x53f3,0x10b7},
{0x53f4,0x53f4,0x2a69},
{0x53f5,0x53f5,0x1285},
{0x53f6,0x53f6,0x103d},
{0x53f7,0x53f7,0x77c},
{0x53f8,0x53f8,0xdb3},
{0x53f9,0x53f9,0xe11},
{0x53fa,0x53fa,0x2a6a},
{0x53fb,0x53fb,0x14ff},
{0x53fc,0x53fc,0x5d1},
{0x53fd,0x53fd,0x14fc},
{0x53fe,0x5400,0x2a6b},
{0x5401,0x5401,0x10da},
{0x5402,0x5402,0x2a6e},
{0x5403,0x5403,0x4f9},
{0x5404,0x5404,0x6f2},
{0x5405,0x5405,0x2a6f},
{0x5406,0x5406,0x1502},
{0x5407,0x5407,0x2a70},
{0x5408,0x5408,0x786},
{0x5409,0x5409,0x81d},
{0x540a,0x540a,0x5d6},
{0x540b,0x540b,0x2a71},
{0x540c,0x540c,0xe5d},
{0x540d,0x540d,0xb00},
{0x540e,0x540e,0x7aa},
{0x540f,0x540f,0x9df},
{0x5410,0x5410,0xe73},
{0x5411,0x5411,0xf5f},
{0x5412,0x5412,0x1500},
{0x5413,0x5413,0xf32},
{0x5414,0x5414,0x2a72},
{0x5415,0x5415,0xa67},
{0x5416,0x5416,0x1501},
{0x5417,0x5417,0xa97},
{0x5418,0x541a,0x2a73},
{0x541b,0x541b,0x92c},
{0x541c,0x541c,0x2a76},
{0x541d,0x541d,0xa28},
{0x541e,0x541e,0xe7d},
{0x541f,0x541f,0x107e},
{0x5420,0x5420,0x66a},
{0x5421,0x5421,0x1509},
{0x5422,0x5422,0x2a77},
{0x5423,0x5423,0x150c},
{0x5424,0x5425,0x2a78},
{0x5426,0x5426,0x68e},
{0x5427,0x5427,0x3d4},
{0x5428,0x5428,0x615},
{0x5429,0x5429,0x671},
{0x542a,0x542a,0x2a7a},
{0x542b,0x542b,0x763},
{0x542c,0x542c,0xe50},
{0x542d,0x542d,0x961},
{0x542e,0x542e,0xda6},
{0x542f,0x542f,0xc13},
{0x5430,0x5430,0x2a7b},
{0x5431,0x5431,0x11a7},
{0x5432,0x5432,0x150d},
{0x5433,0x5433,0x2a7c},
{0x5434,0x5434,0xef1},
{0x5435,0x5435,0x4d8},
{0x5436,0x5437,0x2a7d},
{0x5438,0x5438,0xf0b},
{0x5439,0x5439,0x538},
{0x543a,0x543a,0x2a7f},
{0x543b,0x543b,0xed6},
{0x543c,0x543c,0x7a7},
{0x543d,0x543d,0x2a80},
{0x543e,0x543e,0xef0},
{0x543f,0x543f,0x2a81},
{0x5440,0x5440,0xfe6},
{0x5441,0x5442,0x2a82},
{0x5443,0x5443,0x1508},
{0x5444,0x5445,0x2a84},
{0x5446,0x5446,0x577},
{0x5447,0x5447,0x2a86},
{0x5448,0x5448,0x4ef},
{0x5449,0x5449,0x2a87},
{0x544a,0x544a,0x6e1},
{0x544b,0x544b,0x1503},
{0x544c,0x544f,0x2a88},
{0x5450,0x5450,0xb28},
{0x5451,0x5451,0x2a8c},
{0x5452,0x5454,0x1504},
{0x5455,0x5455,0xb7c},
{0x5456,0x5456,0x1507},
{0x5457,0x5457,0x150a},
{0x5458,0x5458,0x10f4},
{0x5459,0x5459,0x150b},
{0x545a,0x545a,0x2a8d},
{0x545b,0x545b,0xc37},
{0x545c,0x545c,0xee7},
{0x545d,0x5461,0x2a8e},
{0x5462,0x5462,0xb3b},
{0x5463,0x5463,0x2a93},
{0x5464,0x5464,0x1512},
{0x5465,0x5465,0x2a94},
{0x5466,0x5466,0x1517},
{0x5467,0x5467,0x2a95},
{0x5468,0x5468,0x11db},
{0x5469,0x5470,0x2a96},
{0x5471,0x5471,0x1511},
{0x5472,0x5472,0x1522},
{0x5473,0x5473,0xec5},
{0x5474,0x5474,0x2a9e},
{0x5475,0x5475,0x77e},
{0x5476,0x5476,0x1516},
{0x5477,0x5477,0x1510},
{0x5478,0x5478,0xb9f},
{0x5479,0x547a,0x2a9f},
{0x547b,0x547b,0xd24},
{0x547c,0x547c,0x7ab},
{0x547d,0x547d,0xb01},
{0x547e,0x547f,0x2aa1},
{0x5480,0x5480,0x906},
{0x5481,0x5481,0x2aa3},
{0x5482,0x5482,0x150e},
{0x5483,0x5483,0x2aa4},
{0x5484,0x5484,0x1515},
{0x5485,0x5485,0x2aa5},
{0x5486,0x5486,0xb99},
{0x5487,0x548a,0x2aa6},
{0x548b,0x548b,0x1147},
{0x548c,0x548c,0x784},
{0x548d,0x548d,0x2aaa},
{0x548e,0x548e,0x8fb},
{0x548f,0x548f,0x10a2},
{0x5490,0x5490,0x6bb},
{0x5491,0x5491,0x2aab},
{0x5492,0x5492,0x11e3},
{0x5493,0x5493,0x2aac},
{0x5494,0x5494,0x150f},
{0x5495,0x5495,0x717},
{0x5496,0x5496,0x934},
{0x5497,0x5498,0x2aad},
{0x5499,0x5499,0xa45},
{0x549a,0x549b,0x1513},
{0x549c,0x549c,0x2aaf},
{0x549d,0x549d,0x1518},
{0x549e,0x54a2,0x2ab0},
{0x54a3,0x54a3,0x1523},
{0x54a4,0x54a4,0x152d},
{0x54a5,0x54a5,0x2ab5},
{0x54a6,0x54a6,0x151f},
{0x54a7,0x54a7,0x151e},
{0x54a8,0x54a8,0x1226},
{0x54a9,0x54aa,0x152b},
{0x54ab,0x54ab,0x1767},
{0x54ac,0x54ac,0x102e},
{0x54ad,0x54ad,0x151a},
{0x54ae,0x54ae,0x2ab6},
{0x54af,0x54af,0x936},
{0x54b0,0x54b0,0x2ab7},
{0x54b1,0x54b1,0x111e},
{0x54b2,0x54b2,0x2ab8},
{0x54b3,0x54b3,0x955},
{0x54b4,0x54b4,0x151c},
{0x54b5,0x54b7,0x2ab9},
{0x54b8,0x54b8,0xf39},
{0x54b9,0x54ba,0x2abc},
{0x54bb,0x54bb,0x1525},
{0x54bc,0x54bc,0x236d},
{0x54bd,0x54bd,0xff3},
{0x54be,0x54be,0x2abe},
{0x54bf,0x54bf,0x1526},
{0x54c0,0x54c0,0x3b2},
{0x54c1,0x54c1,0xbd6},
{0x54c2,0x54c2,0x151b},
{0x54c3,0x54c3,0x2abf},
{0x54c4,0x54c4,0x79c},
{0x54c5,0x54c5,0x2ac0},
{0x54c6,0x54c6,0x61e},
{0x54c7,0x54c7,0xe8c},
{0x54c8,0x54c8,0x757},
{0x54c9,0x54c9,0x1118},
{0x54ca,0x54cb,0x2ac1},
{0x54cc,0x54cc,0x1527},
{0x54cd,0x54cd,0xf59},
{0x54ce,0x54ce,0x3b0},
{0x54cf,0x54cf,0x152f},
{0x54d0,0x54d0,0x1519},
{0x54d1,0x54d1,0xfef},
{0x54d2,0x54d2,0x151d},
{0x54d3,0x54d4,0x1520},
{0x54d5,0x54d5,0x1524},
{0x54d6,0x54d6,0x2ac3},
{0x54d7,0x54d7,0x7be},
{0x54d8,0x54d8,0x2ac4},
{0x54d9,0x54da,0x1528},
{0x54db,0x54db,0x2ac5},
{0x54dc,0x54dc,0x152a},
{0x54dd,0x54dd,0x152e},
{0x54de,0x54de,0x1530},
{0x54df,0x54df,0x1099},
{0x54e0,0x54e0,0x2ac6},
{0x54e1,0x54e1,0x2247},
{0x54e2,0x54e4,0x2ac7},
{0x54e5,0x54e5,0x6e2},
{0x54e6,0x54e6,0xb77},
{0x54e7,0x54e7,0x1532},
{0x54e8,0x54e8,0xd13},
{0x54e9,0x54e9,0x9f1},
{0x54ea,0x54ea,0xb27},
{0x54eb,0x54ec,0x2aca},
{0x54ed,0x54ed,0x96b},
{0x54ee,0x54ee,0xf65},
{0x54ef,0x54f1,0x2acc},
{0x54f2,0x54f2,0x117d},
{0x54f3,0x54f3,0x1536},
{0x54f4,0x54f9,0x2acf},
{0x54fa,0x54fa,0x47f},
{0x54fb,0x54fb,0x2ad5},
{0x54fc,0x54fc,0x796},
{0x54fd,0x54fd,0x1534},
{0x54fe,0x54fe,0x2ad6},
{0x54ff,0x54ff,0x1391},
{0x5500,0x5500,0x2ad7},
{0x5501,0x5501,0x100d},
{0x5502,0x5503,0x2ad8},
{0x5504,0x5504,0x236c},
{0x5505,0x5505,0x2ada},
{0x5506,0x5506,0xde9},
{0x5507,0x5507,0x540},
{0x5508,0x5508,0x2adb},
{0x5509,0x5509,0x3b1},
{0x550a,0x550e,0x2adc},
{0x550f,0x550f,0x1539},
{0x5510,0x5510,0xe19},
{0x5511,0x5511,0x153a},
{0x5512,0x5513,0x2ae1},
{0x5514,0x5514,0x1535},
{0x5515,0x551a,0x2ae3},
{0x551b,0x551b,0x1531},
{0x551c,0x551f,0x2ae9},
{0x5520,0x5520,0x1533},
{0x5521,0x5521,0x2aed},
{0x5522,0x5523,0x1537},
{0x5524,0x5524,0x7d2},
{0x5525,0x5526,0x2aee},
{0x5527,0x5527,0x153b},
{0x5528,0x5529,0x2af0},
{0x552a,0x552a,0x153c},
{0x552b,0x552b,0x2af2},
{0x552c,0x552c,0x7b8},
{0x552d,0x552d,0x2af3},
{0x552e,0x552e,0xd72},
{0x552f,0x552f,0xeb7},
{0x5530,0x5530,0x154d},
{0x5531,0x5531,0x4cf},
{0x5532,0x5532,0x2af4},
{0x5533,0x5533,0x154c},
{0x5534,0x5536,0x2af5},
{0x5537,0x5537,0x1547},
{0x5538,0x553b,0x2af8},
{0x553c,0x553c,0x1546},
{0x553d,0x553d,0x2afc},
{0x553e,0x553e,0xe8a},
{0x553f,0x553f,0x1544},
{0x5540,0x5540,0x2afd},
{0x5541,0x5541,0x1542},
{0x5542,0x5542,0x2afe},
{0x5543,0x5543,0x95d},
{0x5544,0x5544,0x1221},
{0x5545,0x5545,0x2aff},
{0x5546,0x5546,0xd05},
{0x5547,0x5548,0x2b00},
{0x5549,0x5549,0x1540},
{0x554a,0x554a,0x3ac},
{0x554b,0x554e,0x2b02},
{0x554f,0x554f,0x219c},
{0x5550,0x5550,0x1545},
{0x5551,0x5552,0x2b06},
{0x5553,0x5553,0x20c9},
{0x5554,0x5554,0x2b08},
{0x5555,0x5555,0x1543},
{0x5556,0x5556,0x1548},
{0x5557,0x555b,0x2b09},
{0x555c,0x555c,0x154e},
{0x555d,0x555d,0x2b0e},
{0x555e,0x555e,0x21f0},
{0x555f,0x5560,0x2b0f},
{0x5561,0x5561,0x665},
{0x5562,0x5563,0x2b11},
{0x5564,0x5564,0xbc0},
{0x5565,0x5565,0xcef},
{0x5566,0x5566,0x99d},
{0x5567,0x5567,0x153d},
{0x5568,0x5569,0x2b13},
{0x556a,0x556a,0xb7f},
{0x556b,0x556b,0x2b15},
{0x556c,0x556c,0x127a},
{0x556d,0x556d,0x1541},
{0x556e,0x556e,0xb59},
{0x556f,0x5574,0x2b16},
{0x5575,0x5577,0x1549},
{0x5578,0x5578,0xf70},
{0x5579,0x557a,0x2b1c},
{0x557b,0x557b,0x155a},
{0x557c,0x557c,0xe37},
{0x557d,0x557d,0x2b1e},
{0x557e,0x557e,0x1557},
{0x557f,0x557f,0x2b1f},
{0x5580,0x5580,0x933},
{0x5581,0x5581,0x1555},
{0x5582,0x5582,0xec8},
{0x5583,0x5583,0x1551},
{0x5584,0x5584,0xcff},
{0x5585,0x5586,0x2b20},
{0x5587,0x5587,0x999},
{0x5588,0x5588,0x1554},
{0x5589,0x5589,0x7a4},
{0x558a,0x558a,0x767},
{0x558b,0x558b,0x154f},
{0x558c,0x558e,0x2b22},
{0x558f,0x558f,0x153e},
{0x5590,0x5590,0x2b25},
{0x5591,0x5591,0x1559},
{0x5592,0x5593,0x2b26},
{0x5594,0x5594,0x155e},
{0x5595,0x5597,0x2b28},
{0x5598,0x5598,0x530},
{0x5599,0x5599,0x155f},
{0x559a,0x559b,0x2b2b},
{0x559c,0x559c,0xf1f},
{0x559d,0x559d,0x77f},
{0x559e,0x559e,0x2b2d},
{0x559f,0x559f,0x1556},
{0x55a0,0x55a6,0x2b2e},
{0x55a7,0x55a7,0xfc5},
{0x55a8,0x55a9,0x2b35},
{0x55aa,0x55aa,0x210b},
{0x55ab,0x55ab,0x2b37},
{0x55ac,0x55ac,0x20de},
{0x55ad,0x55ad,0x2b38},
{0x55ae,0x55ae,0x1eaa},
{0x55af,0x55b0,0x2b39},
{0x55b1,0x55b1,0x1552},
{0x55b2,0x55b2,0x222c},
{0x55b3,0x55b3,0x113e},
{0x55b4,0x55b4,0x2b3b},
{0x55b5,0x55b5,0x153f},
{0x55b6,0x55b6,0x2b3c},
{0x55b7,0x55b7,0xba8},
{0x55b8,0x55b8,0x2b3d},
{0x55b9,0x55b9,0x1553},
{0x55ba,0x55ba,0x2b3e},
{0x55bb,0x55bb,0x10dc},
{0x55bc,0x55bc,0x2b3f},
{0x55bd,0x55be,0x155c},
{0x55bf,0x55c3,0x2b40},
{0x55c4,0x55c4,0x156a},
{0x55c5,0x55c5,0xfac},
{0x55c6,0x55c6,0x20d8},
{0x55c7,0x55c7,0x22c0},
{0x55c8,0x55c8,0x2b45},
{0x55c9,0x55c9,0x1562},
{0x55ca,0x55cb,0x2b46},
{0x55cc,0x55cd,0x156f},
{0x55ce,0x55ce,0x206f},
{0x55cf,0x55d0,0x2b48},
{0x55d1,0x55d1,0x1564},
{0x55d2,0x55d2,0x1550},
{0x55d3,0x55d3,0xcdd},
{0x55d4,0x55d4,0x1567},
{0x55d5,0x55d5,0x2b4a},
{0x55d6,0x55d6,0x1558},
{0x55d7,0x55d9,0x2b4b},
{0x55da,0x55da,0x21a1},
{0x55db,0x55db,0x2b4e},
{0x55dc,0x55dc,0xd5f},
{0x55dd,0x55dd,0x1569},
{0x55de,0x55de,0x2b4f},
{0x55df,0x55df,0x155b},
{0x55e0,0x55e0,0x2b50},
{0x55e1,0x55e1,0xeda},
{0x55e2,0x55e2,0x2b51},
{0x55e3,0x55e3,0xdb8},
{0x55e4,0x55e4,0x1573},
{0x55e5,0x55e5,0x156c},
{0x55e6,0x55e6,0x1568},
{0x55e7,0x55e7,0x2b52},
{0x55e8,0x55e8,0x1571},
{0x55e9,0x55e9,0x2379},
{0x55ea,0x55ea,0x1560},
{0x55eb,0x55ec,0x1565},
{0x55ed,0x55ee,0x2b53},
{0x55ef,0x55ef,0x156b},
{0x55f0,0x55f1,0x2b55},
{0x55f2,0x55f3,0x156d},
{0x55f4,0x55f4,0x2b57},
{0x55f5,0x55f5,0x1572},
{0x55f6,0x55f6,0x2372},
{0x55f7,0x55f7,0x1561},
{0x55f8,0x55fc,0x2b58},
{0x55fd,0x55fd,0xdc9},
{0x55fe,0x55fe,0x157b},
{0x55ff,0x55ff,0x2b5d},
{0x5600,0x5600,0x157c},
{0x5601,0x5601,0x1578},
{0x5602,0x5605,0x2b5e},
{0x5606,0x5606,0x216a},
{0x5607,0x5607,0x2b62},
{0x5608,0x5608,0x1576},
{0x5609,0x5609,0x841},
{0x560a,0x560b,0x2b63},
{0x560c,0x560c,0x1577},
{0x560d,0x560d,0x237c},
{0x560e,0x560e,0x6bd},
{0x560f,0x560f,0x127b},
{0x5610,0x5613,0x2b65},
{0x5614,0x5614,0x20b0},
{0x5615,0x5615,0x2b69},
{0x5616,0x5616,0x237a},
{0x5617,0x5617,0x1e74},
{0x5618,0x5618,0xfb5},
{0x5619,0x561a,0x2b6a},
{0x561b,0x561b,0xa96},
{0x561c,0x561c,0x2377},
{0x561d,0x561d,0x2b6c},
{0x561e,0x561e,0x1575},
{0x561f,0x561f,0x1563},
{0x5620,0x5622,0x2b6d},
{0x5623,0x5623,0x157a},
{0x5624,0x5624,0x1579},
{0x5625,0x5626,0x2b70},
{0x5627,0x5627,0x157d},
{0x5628,0x5628,0x2b72},
{0x5629,0x5629,0x1f4c},
{0x562a,0x562b,0x2b73},
{0x562c,0x562c,0x1582},
{0x562d,0x562d,0x157e},
{0x562e,0x562e,0x2378},
{0x562f,0x562f,0x21cf},
{0x5630,0x5630,0x2368},
{0x5631,0x5631,0x11f5},
{0x5632,0x5632,0x4d5},
{0x5633,0x5633,0x2b75},
{0x5634,0x5634,0x1249},
{0x5635,0x5635,0x2371},
{0x5636,0x5636,0xdb0},
{0x5637,0x5637,0x2b76},
{0x5638,0x5638,0x2369},
{0x5639,0x5639,0x1580},
{0x563a,0x563a,0x2b77},
{0x563b,0x563b,0xf0a},
{0x563c,0x563e,0x2b78},
{0x563f,0x563f,0x790},
{0x5640,0x5640,0x2b7b},
{0x5641,0x5641,0x2674},
{0x5642,0x564b,0x2b7c},
{0x564c,0x564c,0x1587},
{0x564d,0x564d,0x1583},
{0x564e,0x564e,0x1034},
{0x564f,0x5653,0x2b86},
{0x5654,0x5654,0x1588},
{0x5655,0x5656,0x2b8b},
{0x5657,0x5657,0x1581},
{0x5658,0x5658,0x157f},
{0x5659,0x5659,0x1585},
{0x565a,0x565b,0x2b8d},
{0x565c,0x565c,0x1586},
{0x565d,0x565d,0x236f},
{0x565e,0x565f,0x2b8f},
{0x5660,0x5660,0x2370},
{0x5661,0x5661,0x2b91},
{0x5662,0x5662,0x1584},
{0x5663,0x5663,0x2b92},
{0x5664,0x5664,0x158a},
{0x5665,0x5665,0x2376},
{0x5666,0x5666,0x2373},
{0x5667,0x5667,0x2b93},
{0x5668,0x5668,0xc16},
{0x5669,0x5669,0x1262},
{0x566a,0x566a,0x112e},
{0x566b,0x566b,0x158c},
{0x566c,0x566c,0xd60},
{0x566d,0x566e,0x2b94},
{0x566f,0x566f,0x237f},
{0x5670,0x5670,0x2b96},
{0x5671,0x5671,0x158b},
{0x5672,0x5672,0x2374},
{0x5673,0x5673,0x2b97},
{0x5674,0x5674,0x20b5},
{0x5675,0x5675,0x2b98},
{0x5676,0x5676,0x6bc},
{0x5677,0x5677,0x2b99},
{0x5678,0x5678,0x1edb},
{0x5679,0x5679,0x2672},
{0x567a,0x567a,0x2b9a},
{0x567b,0x567c,0x158d},
{0x567d,0x567f,0x2b9b},
{0x5680,0x5680,0x236e},
{0x5681,0x5684,0x2b9e},
{0x5685,0x5685,0x158f},
{0x5686,0x5686,0x1589},
{0x5687,0x5687,0x21b7},
{0x5688,0x568b,0x2ba2},
{0x568c,0x568c,0x2375},
{0x568d,0x568d,0x2ba6},
{0x568e,0x568e,0x776},
{0x568f,0x568f,0xe3a},
{0x5690,0x5692,0x2ba7},
{0x5693,0x5693,0x1590},
{0x5694,0x5694,0x2baa},
{0x5695,0x5695,0x2382},
{0x5696,0x5698,0x2bab},
{0x5699,0x5699,0x209e},
{0x569a,0x56a2,0x2bae},
{0x56a3,0x56a3,0xf66},
{0x56a4,0x56a5,0x2bb7},
{0x56a6,0x56a6,0x236b},
{0x56a7,0x56a7,0x2bb9},
{0x56a8,0x56a8,0x2039},
{0x56a9,0x56ad,0x2bba},
{0x56ae,0x56ae,0x269f},
{0x56af,0x56af,0x1591},
{0x56b0,0x56b2,0x2bbf},
{0x56b3,0x56b3,0x237d},
{0x56b4,0x56b4,0x21f5},
{0x56b5,0x56b5,0x2bc2},
{0x56b6,0x56b6,0x2381},
{0x56b7,0x56b7,0xc9d},
{0x56b8,0x56bb,0x2bc3},
{0x56bc,0x56bc,0x891},
{0x56bd,0x56bf,0x2bc7},
{0x56c0,0x56c0,0x237b},
{0x56c1,0x56c1,0x237e},
{0x56c2,0x56c2,0x21cc},
{0x56c3,0x56c4,0x2bca},
{0x56c5,0x56c5,0x22db},
{0x56c6,0x56c7,0x2bcc},
{0x56c8,0x56c8,0x236a},
{0x56c9,0x56c9,0x2689},
{0x56ca,0x56ca,0xb35},
{0x56cb,0x56cb,0x2bce},
{0x56cc,0x56cc,0x2697},
{0x56cd,0x56d0,0x2bcf},
{0x56d1,0x56d1,0x22a1},
{0x56d2,0x56d3,0x2bd3},
{0x56d4,0x56d4,0x1592},
{0x56d5,0x56d6,0x2bd5},
{0x56d7,0x56d7,0x1593},
{0x56d8,0x56d9,0x2bd7},
{0x56da,0x56da,0xc71},
{0x56db,0x56db,0xdb9},
{0x56dc,0x56dc,0x2bd9},
{0x56dd,0x56dd,0x1594},
{0x56de,0x56de,0x7ed},
{0x56df,0x56df,0x126c},
{0x56e0,0x56e0,0x1079},
{0x56e1,0x56e1,0x1595},
{0x56e2,0x56e2,0xe76},
{0x56e3,0x56e3,0x2bda},
{0x56e4,0x56e4,0x619},
{0x56e5,0x56ea,0x2bdb},
{0x56eb,0x56eb,0x1597},
{0x56ec,0x56ec,0x2be1},
{0x56ed,0x56ed,0x10f3},
{0x56ee,0x56ef,0x2be2},
{0x56f0,0x56f0,0x992},
{0x56f1,0x56f1,0x554},
{0x56f2,0x56f3,0x2be4},
{0x56f4,0x56f4,0xeb6},
{0x56f5,0x56f5,0x1596},
{0x56f6,0x56f8,0x2be6},
{0x56f9,0x56f9,0x1598},
{0x56fa,0x56fa,0x725},
{0x56fb,0x56fc,0x2be9},
{0x56fd,0x56fd,0x753},
{0x56fe,0x56fe,0xe6d},
{0x56ff,0x56ff,0x1599},
{0x5700,0x5702,0x2beb},
{0x5703,0x5703,0xbf3},
{0x5704,0x5704,0x159a},
{0x5705,0x5705,0x2bee},
{0x5706,0x5706,0x10f5},
{0x5707,0x5707,0x2383},
{0x5708,0x5708,0xc81},
{0x5709,0x5709,0x159c},
{0x570a,0x570a,0x159b},
{0x570b,0x570b,0x1f3d},
{0x570c,0x570c,0x2bef},
{0x570d,0x570d,0x218f},
{0x570e,0x5711,0x2bf0},
{0x5712,0x5712,0x2246},
{0x5713,0x5713,0x2248},
{0x5714,0x5715,0x2bf4},
{0x5716,0x5716,0x217e},
{0x5717,0x5717,0x2bf6},
{0x5718,0x5718,0x2180},
{0x5719,0x571b,0x2bf7},
{0x571c,0x571c,0x159d},
{0x571d,0x571e,0x2bfa},
{0x571f,0x571f,0xe72},
{0x5720,0x5722,0x2bfc},
{0x5723,0x5723,0xd3c},
{0x5724,0x5727,0x2bff},
{0x5728,0x5728,0x111d},
{0x5729,0x5729,0x13a7},
{0x572a,0x572a,0x13a9},
{0x572b,0x572b,0x2c03},
{0x572c,0x572c,0x13a8},
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{0x5f3a,0x5f3a,0xc3c},
{0x5f3b,0x5f3b,0x30ed},
{0x5f3c,0x5f3c,0x1772},
{0x5f3d,0x5f3f,0x30ee},
{0x5f40,0x5f40,0x19be},
{0x5f41,0x5f45,0x30f1},
{0x5f46,0x5f46,0x266e},
{0x5f47,0x5f47,0x30f6},
{0x5f48,0x5f48,0x1eb0},
{0x5f49,0x5f4b,0x30f7},
{0x5f4c,0x5f4c,0x2083},
{0x5f4d,0x5f4d,0x30fa},
{0x5f4e,0x5f4e,0x2188},
{0x5f4f,0x5f4f,0x30fb},
{0x5f50,0x5f50,0x1762},
{0x5f51,0x5f51,0x30fc},
{0x5f52,0x5f52,0x742},
{0x5f53,0x5f53,0x592},
{0x5f54,0x5f54,0x30fd},
{0x5f55,0x5f55,0xa63},
{0x5f56,0x5f56,0x1764},
{0x5f57,0x5f57,0x1763},
{0x5f58,0x5f58,0x1765},
{0x5f59,0x5f59,0x267c},
{0x5f5a,0x5f5c,0x30fe},
{0x5f5d,0x5f5d,0x1054},
{0x5f5e,0x5f60,0x3101},
{0x5f61,0x5f61,0x15ee},
{0x5f62,0x5f62,0xf99},
{0x5f63,0x5f63,0x3104},
{0x5f64,0x5f64,0xe5f},
{0x5f65,0x5f65,0x3105},
{0x5f66,0x5f66,0x100e},
{0x5f67,0x5f68,0x3106},
{0x5f69,0x5f69,0x491},
{0x5f6a,0x5f6a,0x454},
{0x5f6b,0x5f6b,0x3108},
{0x5f6c,0x5f6c,0x45b},
{0x5f6d,0x5f6d,0xbae},
{0x5f6e,0x5f6f,0x3109},
{0x5f70,0x5f70,0x1164},
{0x5f71,0x5f71,0x1095},
{0x5f72,0x5f72,0x310b},
{0x5f73,0x5f73,0x15e0},
{0x5f74,0x5f76,0x310c},
{0x5f77,0x5f77,0x15e1},
{0x5f78,0x5f78,0x310f},
{0x5f79,0x5f79,0x1062},
{0x5f7a,0x5f7a,0x3110},
{0x5f7b,0x5f7b,0x4de},
{0x5f7c,0x5f7c,0x434},
{0x5f7d,0x5f7f,0x3111},
{0x5f80,0x5f80,0xeaa},
{0x5f81,0x5f81,0x1198},
{0x5f82,0x5f82,0x15e2},
{0x5f83,0x5f83,0x3114},
{0x5f84,0x5f84,0x8e5},
{0x5f85,0x5f85,0x580},
{0x5f86,0x5f86,0x3115},
{0x5f87,0x5f87,0x15e3},
{0x5f88,0x5f88,0x793},
{0x5f89,0x5f89,0x15e4},
{0x5f8a,0x5f8a,0x7c7},
{0x5f8b,0x5f8b,0xa70},
{0x5f8c,0x5f8c,0x15e5},
{0x5f8d,0x5f8f,0x3116},
{0x5f90,0x5f90,0xfb7},
{0x5f91,0x5f91,0x1fc5},
{0x5f92,0x5f92,0xe6e},
{0x5f93,0x5f94,0x3119},
{0x5f95,0x5f95,0x15e6},
{0x5f96,0x5f96,0x311b},
{0x5f97,0x5f97,0x5a4},
{0x5f98,0x5f98,0xb88},
{0x5f99,0x5f99,0x15e7},
{0x5f9a,0x5f9b,0x311c},
{0x5f9c,0x5f9c,0x15e8},
{0x5f9d,0x5f9d,0x311e},
{0x5f9e,0x5f9e,0x1ea1},
{0x5f9f,0x5f9f,0x311f},
{0x5fa0,0x5fa0,0x2393},
{0x5fa1,0x5fa1,0x10de},
{0x5fa2,0x5fa7,0x3120},
{0x5fa8,0x5fa8,0x15e9},
{0x5fa9,0x5fa9,0x1f0b},
{0x5faa,0x5faa,0xfd6},
{0x5fab,0x5fac,0x3126},
{0x5fad,0x5fad,0x15ea},
{0x5fae,0x5fae,0xeb1},
{0x5faf,0x5fb4,0x3128},
{0x5fb5,0x5fb5,0x15eb},
{0x5fb6,0x5fb6,0x312e},
{0x5fb7,0x5fb7,0x5a3},
{0x5fb8,0x5fb8,0x312f},
{0x5fb9,0x5fb9,0x1e7c},
{0x5fba,0x5fbb,0x3130},
{0x5fbc,0x5fbc,0x15ec},
{0x5fbd,0x5fbd,0x7ea},
{0x5fbe,0x5fc2,0x3132},
{0x5fc3,0x5fc3,0xf8f},
{0x5fc4,0x5fc4,0x1642},
{0x5fc5,0x5fc5,0x441},
{0x5fc6,0x5fc6,0x106b},
{0x5fc7,0x5fc8,0x3137},
{0x5fc9,0x5fc9,0x1643},
{0x5fca,0x5fcb,0x3139},
{0x5fcc,0x5fcc,0x83c},
{0x5fcd,0x5fcd,0xca7},
{0x5fce,0x5fce,0x313b},
{0x5fcf,0x5fcf,0x1645},
{0x5fd0,0x5fd0,0x1a0c},
{0x5fd1,0x5fd1,0x1a0b},
{0x5fd2,0x5fd2,0x14f7},
{0x5fd3,0x5fd5,0x313c},
{0x5fd6,0x5fd6,0x1644},
{0x5fd7,0x5fd7,0x11bd},
{0x5fd8,0x5fd8,0xead},
{0x5fd9,0x5fd9,0xaab},
{0x5fda,0x5fdc,0x313f},
{0x5fdd,0x5fdd,0x1683},
{0x5fde,0x5fdf,0x3142},
{0x5fe0,0x5fe0,0x11d1},
{0x5fe1,0x5fe1,0x1649},
{0x5fe2,0x5fe3,0x3144},
{0x5fe4,0x5fe4,0x164a},
{0x5fe5,0x5fe6,0x3146},
{0x5fe7,0x5fe7,0x10ac},
{0x5fe8,0x5fe9,0x3148},
{0x5fea,0x5fea,0x164e},
{0x5feb,0x5feb,0x979},
{0x5fec,0x5fec,0x314a},
{0x5fed,0x5fed,0x164f},
{0x5fee,0x5fee,0x1647},
{0x5fef,0x5ff0,0x314b},
{0x5ff1,0x5ff1,0x4e5},
{0x5ff2,0x5ff4,0x314d},
{0x5ff5,0x5ff5,0xb51},
{0x5ff6,0x5ff7,0x3150},
{0x5ff8,0x5ff8,0x1650},
{0x5ff9,0x5ffa,0x3152},
{0x5ffb,0x5ffb,0xf8e},
{0x5ffc,0x5ffc,0x3154},
{0x5ffd,0x5ffd,0x7ad},
{0x5ffe,0x5ffe,0x164b},
{0x5fff,0x5fff,0x67b},
{0x6000,0x6000,0x7c8},
{0x6001,0x6001,0xdff},
{0x6002,0x6002,0xdc0},
{0x6003,0x6003,0x1646},
{0x6004,0x6004,0x1648},
{0x6005,0x6006,0x164c},
{0x6007,0x6009,0x3155},
{0x600a,0x600a,0x1659},
{0x600b,0x600c,0x3158},
{0x600d,0x600d,0x1656},
{0x600e,0x600e,0x1138},
{0x600f,0x600f,0x1655},
{0x6010,0x6011,0x315a},
{0x6012,0x6012,0xb6e},
{0x6013,0x6013,0x315c},
{0x6014,0x6014,0x119b},
{0x6015,0x6015,0xb83},
{0x6016,0x6016,0x487},
{0x6017,0x6018,0x315d},
{0x6019,0x6019,0x1651},
{0x601a,0x601a,0x315f},
{0x601b,0x601b,0x1654},
{0x601c,0x601c,0x9f8},
{0x601d,0x601d,0xdb1},
{0x601e,0x601f,0x3160},
{0x6020,0x6020,0x582},
{0x6021,0x6021,0x165b},
{0x6022,0x6024,0x3162},
{0x6025,0x6025,0x824},
{0x6026,0x6026,0x1653},
{0x6027,0x6027,0xf9f},
{0x6028,0x6028,0x10fc},
{0x6029,0x6029,0x1657},
{0x602a,0x602a,0x72f},
{0x602b,0x602b,0x1658},
{0x602c,0x602e,0x3165},
{0x602f,0x602f,0xc50},
{0x6030,0x6034,0x3168},
{0x6035,0x6035,0x1652},
{0x6036,0x603a,0x316d},
{0x603b,0x603b,0x1239},
{0x603c,0x603c,0x1a0d},
{0x603d,0x603e,0x3172},
{0x603f,0x603f,0x165a},
{0x6040,0x6040,0x3174},
{0x6041,0x6041,0x1a11},
{0x6042,0x6042,0x1660},
{0x6043,0x6043,0xd68},
{0x6044,0x604a,0x3175},
{0x604b,0x604b,0x9fe},
{0x604c,0x604c,0x317c},
{0x604d,0x604d,0x7e5},
{0x604e,0x604f,0x317d},
{0x6050,0x6050,0x963},
{0x6051,0x6051,0x317f},
{0x6052,0x6052,0x79a},
{0x6053,0x6054,0x3180},
{0x6055,0x6055,0xd96},
{0x6056,0x6058,0x3182},
{0x6059,0x6059,0x1a12},
{0x605a,0x605a,0x1a0f},
{0x605b,0x605c,0x3185},
{0x605d,0x605d,0x1a0e},
{0x605e,0x6061,0x3187},
{0x6062,0x6062,0x7eb},
{0x6063,0x6063,0x1a13},
{0x6064,0x6064,0xfbf},
{0x6065,0x6066,0x318b},
{0x6067,0x6067,0x1a10},
{0x6068,0x6068,0x795},
{0x6069,0x6069,0x636},
{0x606a,0x606a,0x1661},
{0x606b,0x606b,0x5f1},
{0x606c,0x606c,0xe44},
{0x606d,0x606d,0x700},
{0x606e,0x606e,0x318d},
{0x606f,0x606f,0xf0f},
{0x6070,0x6070,0xc1e},
{0x6071,0x6072,0x318e},
{0x6073,0x6073,0x95f},
{0x6074,0x6075,0x3190},
{0x6076,0x6076,0x630},
{0x6077,0x6077,0x3192},
{0x6078,0x6079,0x165c},
{0x607a,0x607a,0x165f},
{0x607b,0x607b,0x165e},
{0x607c,0x607c,0xb38},
{0x607d,0x607d,0x1662},
{0x607e,0x607e,0x3193},
{0x607f,0x607f,0x10a6},
{0x6080,0x6082,0x3194},
{0x6083,0x6083,0x1667},
{0x6084,0x6084,0xc41},
{0x6085,0x6088,0x3197},
{0x6089,0x6089,0xf11},
{0x608a,0x608b,0x319b},
{0x608c,0x608c,0x1669},
{0x608d,0x608d,0x76e},
{0x608e,0x6091,0x319d},
{0x6092,0x6092,0x1668},
{0x6093,0x6093,0x31a1},
{0x6094,0x6094,0x7ef},
{0x6095,0x6095,0x31a2},
{0x6096,0x6096,0x1663},
{0x6097,0x6099,0x31a3},
{0x609a,0x609a,0x1664},
{0x609b,0x609b,0x166a},
{0x609c,0x609c,0x31a6},
{0x609d,0x609d,0x1666},
{0x609e,0x609e,0x31a7},
{0x609f,0x609f,0xf01},
{0x60a0,0x60a0,0x10ab},
{0x60a1,0x60a2,0x31a8},
{0x60a3,0x60a3,0x7d1},
{0x60a4,0x60a5,0x31aa},
{0x60a6,0x60a6,0x1106},
{0x60a7,0x60a7,0x31ac},
{0x60a8,0x60a8,0xb5d},
{0x60a9,0x60aa,0x31ad},
{0x60ab,0x60ab,0x1a14},
{0x60ac,0x60ac,0xfc7},
{0x60ad,0x60ad,0x1665},
{0x60ae,0x60ae,0x31af},
{0x60af,0x60af,0xafa},
{0x60b0,0x60b0,0x31b0},
{0x60b1,0x60b1,0x166d},
{0x60b2,0x60b2,0x418},
{0x60b3,0x60b3,0x31b1},
{0x60b4,0x60b4,0x1672},
{0x60b5,0x60b5,0x23b4},
{0x60b6,0x60b6,0x207e},
{0x60b7,0x60b7,0x31b2},
{0x60b8,0x60b8,0x835},
{0x60b9,0x60ba,0x31b3},
{0x60bb,0x60bb,0x166c},
{0x60bc,0x60bc,0x5a0},
{0x60bd,0x60c4,0x31b5},
{0x60c5,0x60c5,0xc66},
{0x60c6,0x60c6,0x1670},
{0x60c7,0x60c9,0x31bd},
{0x60ca,0x60ca,0x8d9},
{0x60cb,0x60cb,0xea0},
{0x60cc,0x60d0,0x31c0},
{0x60d1,0x60d1,0x808},
{0x60d2,0x60d4,0x31c5},
{0x60d5,0x60d5,0xe3b},
{0x60d6,0x60d7,0x31c8},
{0x60d8,0x60d8,0x166f},
{0x60d9,0x60d9,0x31ca},
{0x60da,0x60da,0x1671},
{0x60db,0x60db,0x31cb},
{0x60dc,0x60dc,0xf14},
{0x60dd,0x60dd,0x166e},
{0x60de,0x60de,0x31cc},
{0x60df,0x60df,0xeb8},
{0x60e0,0x60e0,0x7f2},
{0x60e1,0x60e1,0x1ee3},
{0x60e2,0x60e5,0x31cd},
{0x60e6,0x60e6,0x5cc},
{0x60e7,0x60e7,0x914},
{0x60e8,0x60e8,0x499},
{0x60e9,0x60e9,0x4f2},
{0x60ea,0x60ea,0x31d1},
{0x60eb,0x60eb,0x422},
{0x60ec,0x60ec,0x166b},
{0x60ed,0x60ed,0x498},
{0x60ee,0x60ee,0x58d},
{0x60ef,0x60ef,0x738},
{0x60f0,0x60f0,0x627},
{0x60f1,0x60f1,0x2095},
{0x60f2,0x60f2,0x23bb},
{0x60f3,0x60f3,0xf58},
{0x60f4,0x60f4,0x1677},
{0x60f5,0x60f5,0x31d2},
{0x60f6,0x60f6,0x7e1},
{0x60f7,0x60f8,0x31d3},
{0x60f9,0x60f9,0xca2},
{0x60fa,0x60fa,0xf95},
{0x60fb,0x60fb,0x23b9},
{0x60fc,0x60ff,0x31d5},
{0x6100,0x6100,0x1678},
{0x6101,0x6101,0x513},
{0x6102,0x6105,0x31d9},
{0x6106,0x6106,0x1a15},
{0x6107,0x6107,0x31dd},
{0x6108,0x6108,0x10df},
{0x6109,0x6109,0x10c9},
{0x610a,0x610c,0x31de},
{0x610d,0x610d,0x1a16},
{0x610e,0x610e,0x1679},
{0x610f,0x610f,0x1069},
{0x6110,0x6114,0x31e1},
{0x6115,0x6115,0x1675},
{0x6116,0x6119,0x31e6},
{0x611a,0x611a,0x10c3},
{0x611b,0x611b,0x1e28},
{0x611c,0x611c,0x23bd},
{0x611d,0x611e,0x31ea},
{0x611f,0x611f,0x6cb},
{0x6120,0x6120,0x1673},
{0x6121,0x6122,0x31ec},
{0x6123,0x6123,0x1676},
{0x6124,0x6124,0x67c},
{0x6125,0x6125,0x31ee},
{0x6126,0x6126,0x1674},
{0x6127,0x6127,0x98d},
{0x6128,0x612a,0x31ef},
{0x612b,0x612b,0x167a},
{0x612c,0x6133,0x31f2},
{0x6134,0x6134,0x23b5},
{0x6135,0x6136,0x31fa},
{0x6137,0x6137,0x23ba},
{0x6138,0x613d,0x31fc},
{0x613e,0x613e,0x23b3},
{0x613f,0x613f,0x10fb},
{0x6140,0x6147,0x3202},
{0x6148,0x6148,0x54b},
{0x6149,0x6149,0x320a},
{0x614a,0x614a,0x167b},
{0x614b,0x614b,0x2162},
{0x614c,0x614c,0x7da},
{0x614d,0x614d,0x320b},
{0x614e,0x614e,0xd30},
{0x614f,0x6150,0x320c},
{0x6151,0x6151,0xd1e},
{0x6152,0x6154,0x320e},
{0x6155,0x6155,0xb20},
{0x6156,0x6157,0x3211},
{0x6158,0x6158,0x1e5e},
{0x6159,0x6159,0x3213},
{0x615a,0x615a,0x1e5d},
{0x615b,0x615c,0x3214},
{0x615d,0x615d,0x1a17},
{0x615e,0x615e,0x3216},
{0x615f,0x615f,0x23b7},
{0x6160,0x6161,0x3217},
{0x6162,0x6162,0xaa4},
{0x6163,0x6163,0x1f2f},
{0x6164,0x6164,0x24df},
{0x6165,0x6166,0x3219},
{0x6167,0x6167,0x7f0},
{0x6168,0x6168,0x93b},
{0x6169,0x6169,0x321b},
{0x616a,0x616a,0x23b2},
{0x616b,0x616b,0x214e},
{0x616c,0x616d,0x321c},
{0x616e,0x616e,0x2052},
{0x616f,0x616f,0x321e},
{0x6170,0x6170,0xece},
{0x6171,0x6172,0x321f},
{0x6173,0x6173,0x23bc},
{0x6174,0x6174,0x3221},
{0x6175,0x6175,0x167c},
{0x6176,0x6176,0x20eb},
{0x6177,0x6177,0x943},
{0x6178,0x6181,0x3222},
{0x6182,0x6182,0x2232},
{0x6183,0x6189,0x322c},
{0x618a,0x618a,0x1e3f},
{0x618b,0x618b,0x458},
{0x618c,0x618d,0x3233},
{0x618e,0x618e,0x113a},
{0x618f,0x618f,0x3235},
{0x6190,0x6190,0x201b},
{0x6191,0x6191,0x20bc},
{0x6192,0x6192,0x23be},
{0x6193,0x6193,0x3236},
{0x6194,0x6194,0x167e},
{0x6195,0x6199,0x3237},
{0x619a,0x619a,0x1eae},
{0x619b,0x619c,0x323c},
{0x619d,0x619d,0x1a19},
{0x619e,0x61a3,0x323e},
{0x61a4,0x61a4,0x1efb},
{0x61a5,0x61a6,0x3244},
{0x61a7,0x61a7,0x167f},
{0x61a8,0x61a8,0x760},
{0x61a9,0x61a9,0x1a18},
{0x61aa,0x61aa,0x3246},
{0x61ab,0x61ab,0x2089},
{0x61ac,0x61ac,0x167d},
{0x61ad,0x61ad,0x3247},
{0x61ae,0x61ae,0x23b1},
{0x61af,0x61b1,0x3248},
{0x61b2,0x61b2,0x21c4},
{0x61b3,0x61b5,0x324b},
{0x61b6,0x61b6,0x2214},
{0x61b7,0x61b7,0x1680},
{0x61b8,0x61bd,0x324e},
{0x61be,0x61be,0x76d},
{0x61bf,0x61c1,0x3254},
{0x61c2,0x61c2,0x5ed},
{0x61c3,0x61c6,0x3257},
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{0x6437,0x6439,0x339b},
{0x643a,0x643a,0xf7a},
{0x643b,0x643c,0x339e},
{0x643d,0x643d,0x4b2},
{0x643e,0x643e,0x33a0},
{0x643f,0x643f,0x1951},
{0x6440,0x6440,0x33a1},
{0x6441,0x6441,0x14de},
{0x6442,0x6443,0x33a2},
{0x6444,0x6444,0xd1c},
{0x6445,0x6445,0x14dd},
{0x6446,0x6446,0x3e5},
{0x6447,0x6447,0x1028},
{0x6448,0x6448,0x460},
{0x6449,0x6449,0x33a4},
{0x644a,0x644a,0xe02},
{0x644b,0x6450,0x33a5},
{0x6451,0x6451,0x2360},
{0x6452,0x6452,0x14da},
{0x6453,0x6453,0x33ab},
{0x6454,0x6454,0xd99},
{0x6455,0x6457,0x33ac},
{0x6458,0x6458,0x114b},
{0x6459,0x645b,0x33af},
{0x645c,0x645c,0x2361},
{0x645d,0x645d,0x33b2},
{0x645e,0x645e,0x14e5},
{0x645f,0x645f,0x2040},
{0x6460,0x6466,0x33b3},
{0x6467,0x6467,0x560},
{0x6468,0x6468,0x33ba},
{0x6469,0x6469,0xb09},
{0x646a,0x646c,0x33bb},
{0x646d,0x646d,0x14e7},
{0x646e,0x646e,0x33be},
{0x646f,0x646f,0x228e},
{0x6470,0x6472,0x33bf},
{0x6473,0x6473,0x1fdf},
{0x6474,0x6475,0x33c2},
{0x6476,0x6476,0x235e},
{0x6477,0x6477,0x33c4},
{0x6478,0x6479,0xb03},
{0x647a,0x647a,0x14e9},
{0x647b,0x647b,0x1e6a},
{0x647c,0x6481,0x33c5},
{0x6482,0x6482,0xa15},
{0x6483,0x6483,0x33cb},
{0x6484,0x6484,0x14e6},
{0x6485,0x6485,0x91e},
{0x6486,0x6486,0x33cc},
{0x6487,0x6487,0xbd1},
{0x6488,0x6488,0x2002},
{0x6489,0x6490,0x33cd},
{0x6491,0x6491,0x4ea},
{0x6492,0x6492,0xcd1},
{0x6493,0x6493,0x2093},
{0x6494,0x6494,0x33d5},
{0x6495,0x6495,0xdaf},
{0x6496,0x6496,0x14e8},
{0x6497,0x6498,0x33d6},
{0x6499,0x6499,0x14ec},
{0x649a,0x649d,0x33d8},
{0x649e,0x649e,0x120f},
{0x649f,0x649f,0x235f},
{0x64a0,0x64a2,0x33dc},
{0x64a3,0x64a3,0x1eac},
{0x64a4,0x64a4,0x4dc},
{0x64a5,0x64a5,0x1e54},
{0x64a6,0x64a8,0x33df},
{0x64a9,0x64a9,0xa0c},
{0x64aa,0x64aa,0x33e2},
{0x64ab,0x64ab,0x1f08},
{0x64ac,0x64ac,0xc48},
{0x64ad,0x64ad,0x46c},
{0x64ae,0x64ae,0x56c},
{0x64af,0x64af,0x33e3},
{0x64b0,0x64b0,0x1208},
{0x64b1,0x64b1,0x33e4},
{0x64b2,0x64b2,0x20c0},
{0x64b3,0x64b3,0x2362},
{0x64b4,0x64b4,0x33e5},
{0x64b5,0x64b5,0xb4f},
{0x64b6,0x64b6,0x33e6},
{0x64b7,0x64b8,0x14ea},
{0x64b9,0x64b9,0x33e7},
{0x64ba,0x64ba,0x14ed},
{0x64bb,0x64bb,0x2160},
{0x64bc,0x64bc,0x76a},
{0x64bd,0x64bd,0x33e8},
{0x64be,0x64be,0x219d},
{0x64bf,0x64bf,0x1f8e},
{0x64c0,0x64c0,0x14ee},
{0x64c1,0x64c1,0x222d},
{0x64c2,0x64c2,0x9c9},
{0x64c3,0x64c3,0x33e9},
{0x64c4,0x64c4,0x2047},
{0x64c5,0x64c5,0xcfc},
{0x64c6,0x64c6,0x33ea},
{0x64c7,0x64c7,0x2262},
{0x64c8,0x64c9,0x33eb},
{0x64ca,0x64ca,0x1f67},
{0x64cb,0x64cb,0x1eb2},
{0x64cc,0x64cc,0x33ed},
{0x64cd,0x64cd,0x4a0},
{0x64ce,0x64ce,0xc63},
{0x64cf,0x64cf,0x33ee},
{0x64d0,0x64d0,0x14ef},
{0x64d1,0x64d1,0x33ef},
{0x64d2,0x64d2,0xc59},
{0x64d3,0x64d3,0x33f0},
{0x64d4,0x64d4,0x1ea9},
{0x64d5,0x64d6,0x33f1},
{0x64d7,0x64d7,0x14f0},
{0x64d8,0x64d8,0x1952},
{0x64d9,0x64d9,0x33f3},
{0x64da,0x64da,0x1fcc},
{0x64db,0x64dd,0x33f4},
{0x64de,0x64de,0xdc8},
{0x64df,0x64df,0x33f7},
{0x64e0,0x64e0,0x1f72},
{0x64e1,0x64e1,0x33f8},
{0x64e2,0x64e2,0x14f2},
{0x64e3,0x64e3,0x33f9},
{0x64e4,0x64e4,0x14f1},
{0x64e5,0x64e5,0x33fa},
{0x64e6,0x64e6,0x488},
{0x64e7,0x64eb,0x33fb},
{0x64ec,0x64ec,0x2098},
{0x64ed,0x64ee,0x3400},
{0x64ef,0x64ef,0x1e52},
{0x64f0,0x64f0,0x20a4},
{0x64f1,0x64f1,0x1f1c},
{0x64f2,0x64f2,0x228f},
{0x64f3,0x64f3,0x3402},
{0x64f4,0x64f4,0x1fed},
{0x64f5,0x64f6,0x3403},
{0x64f7,0x64f7,0x2365},
{0x64f8,0x64f9,0x3405},
{0x64fa,0x64fa,0x1e2d},
{0x64fb,0x64fb,0x2152},
{0x64fc,0x64fc,0x2366},
{0x64fd,0x64fd,0x3407},
{0x64fe,0x64fe,0x20fa},
{0x64ff,0x64ff,0x3408},
{0x6500,0x6500,0xb8b},
{0x6501,0x6503,0x3409},
{0x6504,0x6504,0x2363},
{0x6505,0x6505,0x340c},
{0x6506,0x6506,0x209a},
{0x6507,0x6508,0x340d},
{0x6509,0x6509,0x14f3},
{0x650a,0x650e,0x340f},
{0x650f,0x650f,0x203c},
{0x6510,0x6511,0x3414},
{0x6512,0x6512,0x111f},
{0x6513,0x6513,0x3416},
{0x6514,0x6514,0x1ff6},
{0x6515,0x6515,0x3417},
{0x6516,0x6516,0x2364},
{0x6517,0x6517,0x3418},
{0x6518,0x6518,0xc9c},
{0x6519,0x6519,0x1e69},
{0x651a,0x651a,0x3419},
{0x651b,0x651b,0x2367},
{0x651c,0x651c,0x341a},
{0x651d,0x651d,0x211d},
{0x651e,0x6521,0x341b},
{0x6522,0x6522,0x2259},
{0x6523,0x6523,0x2056},
{0x6524,0x6524,0x2163},
{0x6525,0x6525,0x14f4},
{0x6526,0x6529,0x341f},
{0x652a,0x652a,0x1fa9},
{0x652b,0x652b,0x91f},
{0x652c,0x652c,0x1ffc},
{0x652d,0x652d,0x3423},
{0x652e,0x652e,0x14f5},
{0x652f,0x652f,0x11a6},
{0x6530,0x6533,0x3424},
{0x6534,0x6534,0x1909},
{0x6535,0x6535,0x1966},
{0x6536,0x6536,0xd6c},
{0x6537,0x6537,0x3428},
{0x6538,0x6538,0x12b2},
{0x6539,0x6539,0x6bf},
{0x653a,0x653a,0x3429},
{0x653b,0x653b,0x6fe},
{0x653c,0x653d,0x342a},
{0x653e,0x653e,0x662},
{0x653f,0x653f,0x119f},
{0x6540,0x6544,0x342c},
{0x6545,0x6545,0x723},
{0x6546,0x6547,0x3431},
{0x6548,0x6548,0xf72},
{0x6549,0x6549,0x1ccb},
{0x654a,0x654b,0x3433},
{0x654c,0x654c,0x5b1},
{0x654d,0x654e,0x3435},
{0x654f,0x654f,0xaf9},
{0x6550,0x6550,0x3437},
{0x6551,0x6551,0x8f7},
{0x6552,0x6554,0x3438},
{0x6555,0x6555,0x1967},
{0x6556,0x6556,0x3c8},
{0x6557,0x6557,0x1e2e},
{0x6558,0x6558,0x343b},
{0x6559,0x6559,0x89d},
{0x655a,0x655a,0x343c},
{0x655b,0x655b,0x9fb},
{0x655c,0x655c,0x343d},
{0x655d,0x655d,0x43f},
{0x655e,0x655e,0x4cd},
{0x655f,0x6561,0x343e},
{0x6562,0x6562,0x6cd},
{0x6563,0x6563,0xcdb},
{0x6564,0x6565,0x3441},
{0x6566,0x6566,0x617},
{0x6567,0x656a,0x3443},
{0x656b,0x656b,0x1968},
{0x656c,0x656c,0x8e3},
{0x656d,0x656f,0x3447},
{0x6570,0x6570,0xd94},
{0x6571,0x6571,0x344a},
{0x6572,0x6572,0xc40},
{0x6573,0x6573,0x344b},
{0x6574,0x6574,0x119c},
{0x6575,0x6575,0x1ebc},
{0x6576,0x6576,0x344c},
{0x6577,0x6577,0x690},
{0x6578,0x6578,0x2142},
{0x6579,0x6581,0x344d},
{0x6582,0x6582,0x201e},
{0x6583,0x6583,0x1e43},
{0x6584,0x6586,0x3456},
{0x6587,0x6587,0xed3},
{0x6588,0x658a,0x3459},
{0x658b,0x658b,0x114c},
{0x658c,0x658c,0x45c},
{0x658d,0x658f,0x345c},
{0x6590,0x6590,0x19c1},
{0x6591,0x6591,0x3ea},
{0x6592,0x6592,0x345f},
{0x6593,0x6593,0x19c3},
{0x6594,0x6594,0x3460},
{0x6595,0x6595,0x24d4},
{0x6596,0x6596,0x3461},
{0x6597,0x6597,0x5f6},
{0x6598,0x6598,0x3462},
{0x6599,0x6599,0xa18},
{0x659a,0x659a,0x3463},
{0x659b,0x659b,0x1d56},
{0x659c,0x659c,0xf7c},
{0x659d,0x659e,0x3464},
{0x659f,0x659f,0x1186},
{0x65a0,0x65a0,0x3466},
{0x65a1,0x65a1,0xee2},
{0x65a2,0x65a3,0x3467},
{0x65a4,0x65a4,0x8c0},
{0x65a5,0x65a5,0x507},
{0x65a6,0x65a6,0x3469},
{0x65a7,0x65a7,0x6a6},
{0x65a8,0x65a8,0x346a},
{0x65a9,0x65a9,0x1157},
{0x65aa,0x65aa,0x346b},
{0x65ab,0x65ab,0x1a29},
{0x65ac,0x65ac,0x226f},
{0x65ad,0x65ad,0x60e},
{0x65ae,0x65ae,0x346c},
{0x65af,0x65af,0xdae},
{0x65b0,0x65b0,0xf8d},
{0x65b1,0x65b6,0x346d},
{0x65b7,0x65b7,0x1ed7},
{0x65b8,0x65b8,0x3473},
{0x65b9,0x65b9,0x65a},
{0x65ba,0x65bb,0x3474},
{0x65bc,0x65bc,0x19c4},
{0x65bd,0x65bd,0xd40},
{0x65be,0x65c0,0x3476},
{0x65c1,0x65c1,0xb95},
{0x65c2,0x65c2,0x3479},
{0x65c3,0x65c3,0x19c7},
{0x65c4,0x65c4,0x19c6},
{0x65c5,0x65c5,0xa6a},
{0x65c6,0x65c6,0x19c5},
{0x65c7,0x65ca,0x347a},
{0x65cb,0x65cb,0xfc8},
{0x65cc,0x65cc,0x19c8},
{0x65cd,0x65cd,0x347e},
{0x65ce,0x65ce,0x19c9},
{0x65cf,0x65cf,0x1242},
{0x65d0,0x65d1,0x347f},
{0x65d2,0x65d2,0x19ca},
{0x65d3,0x65d5,0x3481},
{0x65d6,0x65d6,0x19cb},
{0x65d7,0x65d7,0xc0b},
{0x65d8,0x65df,0x3484},
{0x65e0,0x65e0,0xeed},
{0x65e1,0x65e1,0x348c},
{0x65e2,0x65e2,0x83b},
{0x65e3,0x65e4,0x348d},
{0x65e5,0x65e5,0xcb0},
{0x65e6,0x65e6,0x58a},
{0x65e7,0x65e7,0x8f8},
{0x65e8,0x65e8,0x11bb},
{0x65e9,0x65e9,0x112a},
{0x65ea,0x65eb,0x348f},
{0x65ec,0x65ec,0xfd7},
{0x65ed,0x65ed,0xfbc},
{0x65ee,0x65f0,0x190a},
{0x65f1,0x65f1,0x76c},
{0x65f2,0x65f5,0x3491},
{0x65f6,0x65f6,0xd48},
{0x65f7,0x65f7,0x982},
{0x65f8,0x65f9,0x3495},
{0x65fa,0x65fa,0xeab},
{0x65fb,0x65ff,0x3497},
{0x6600,0x6600,0x1912},
{0x6601,0x6601,0x349c},
{0x6602,0x6602,0x3c5},
{0x6603,0x6603,0x1910},
{0x6604,0x6605,0x349d},
{0x6606,0x6606,0x990},
{0x6607,0x6609,0x349f},
{0x660a,0x660a,0x190d},
{0x660b,0x660b,0x34a2},
{0x660c,0x660c,0x4c4},
{0x660d,0x660d,0x34a3},
{0x660e,0x660e,0xafc},
{0x660f,0x660f,0x7fd},
{0x6610,0x6612,0x34a4},
{0x6613,0x6613,0x105e},
{0x6614,0x6614,0xf03},
{0x6615,0x6615,0x1911},
{0x6616,0x6618,0x34a7},
{0x6619,0x6619,0x190e},
{0x661a,0x661c,0x34aa},
{0x661d,0x661d,0x1915},
{0x661e,0x661e,0x34ad},
{0x661f,0x661f,0xf92},
{0x6620,0x6620,0x1098},
{0x6621,0x6624,0x34ae},
{0x6625,0x6625,0x53d},
{0x6626,0x6626,0x34b2},
{0x6627,0x6627,0xac6},
{0x6628,0x6628,0x124f},
{0x6629,0x662c,0x34b3},
{0x662d,0x662d,0x1172},
{0x662e,0x662e,0x34b7},
{0x662f,0x662f,0xd5e},
{0x6630,0x6630,0x34b8},
{0x6631,0x6631,0x1917},
{0x6632,0x6633,0x34b9},
{0x6634,0x6634,0x1916},
{0x6635,0x6635,0x1919},
{0x6636,0x6636,0x1918},
{0x6637,0x663b,0x34bb},
{0x663c,0x663c,0x11e6},
{0x663d,0x663d,0x34c0},
{0x663e,0x663e,0xf41},
{0x663f,0x6640,0x34c1},
{0x6641,0x6641,0x191d},
{0x6642,0x6642,0x212d},
{0x6643,0x6643,0x7e3},
{0x6644,0x664a,0x34c3},
{0x664b,0x664b,0x8cb},
{0x664c,0x664c,0xd07},
{0x664d,0x664e,0x34ca},
{0x664f,0x664f,0x191e},
{0x6650,0x6651,0x34cc},
{0x6652,0x6652,0xcf2},
{0x6653,0x6653,0xf6b},
{0x6654,0x6654,0x191c},
{0x6655,0x6655,0x1111},
{0x6656,0x6656,0x191f},
{0x6657,0x6657,0x1921},
{0x6658,0x6659,0x34ce},
{0x665a,0x665a,0xe9e},
{0x665b,0x665c,0x34d0},
{0x665d,0x665d,0x229b},
{0x665e,0x665e,0x34d2},
{0x665f,0x665f,0x191b},
{0x6660,0x6660,0x34d3},
{0x6661,0x6661,0x1920},
{0x6662,0x6663,0x34d4},
{0x6664,0x6664,0xefd},
{0x6665,0x6665,0x34d6},
{0x6666,0x6666,0x7f3},
{0x6667,0x6667,0x34d7},
{0x6668,0x6668,0x4e4},
{0x6669,0x666d,0x34d8},
{0x666e,0x666e,0xbf4},
{0x666f,0x666f,0x8df},
{0x6670,0x6670,0xf09},
{0x6671,0x6673,0x34dd},
{0x6674,0x6674,0xc64},
{0x6675,0x6675,0x34e0},
{0x6676,0x6676,0x8d6},
{0x6677,0x6677,0x1922},
{0x6678,0x6679,0x34e1},
{0x667a,0x667a,0x11c6},
{0x667b,0x667d,0x34e3},
{0x667e,0x667e,0xa09},
{0x667f,0x6681,0x34e6},
{0x6682,0x6682,0x1120},
{0x6683,0x6683,0x34e9},
{0x6684,0x6684,0x1923},
{0x6685,0x6686,0x34ea},
{0x6687,0x6687,0xf2b},
{0x6688,0x6688,0x2256},
{0x6689,0x6689,0x24a8},
{0x668a,0x668b,0x34ec},
{0x668c,0x668c,0x1924},
{0x668d,0x6690,0x34ee},
{0x6691,0x6691,0xd85},
{0x6692,0x6695,0x34f2},
{0x6696,0x6696,0xb70},
{0x6697,0x6697,0x3c0},
{0x6698,0x669c,0x34f6},
{0x669d,0x669d,0x1926},
{0x669e,0x66a1,0x34fb},
{0x66a2,0x66a2,0x1e79},
{0x66a3,0x66a6,0x34ff},
{0x66a7,0x66a7,0x1925},
{0x66a8,0x66a8,0x1cdd},
{0x66a9,0x66aa,0x3503},
{0x66ab,0x66ab,0x225a},
{0x66ac,0x66ad,0x3505},
{0x66ae,0x66ae,0xb1d},
{0x66af,0x66b3,0x3507},
{0x66b4,0x66b4,0x412},
{0x66b5,0x66b8,0x350c},
{0x66b9,0x66b9,0x175b},
{0x66ba,0x66bd,0x3510},
{0x66be,0x66be,0x1927},
{0x66bf,0x66c3,0x3514},
{0x66c4,0x66c4,0x24a7},
{0x66c5,0x66c5,0x3519},
{0x66c6,0x66c6,0x2686},
{0x66c7,0x66c7,0x24a6},
{0x66c8,0x66c8,0x351a},
{0x66c9,0x66c9,0x21ce},
{0x66ca,0x66d5,0x351b},
{0x66d6,0x66d6,0x24a9},
{0x66d7,0x66d8,0x3527},
{0x66d9,0x66d9,0xd86},
{0x66da,0x66da,0x3529},
{0x66db,0x66dc,0x1928},
{0x66dd,0x66dd,0xbf7},
{0x66de,0x66df,0x352a},
{0x66e0,0x66e0,0x1fe7},
{0x66e1,0x66e5,0x352c},
{0x66e6,0x66e6,0x192a},
{0x66e7,0x66e8,0x3531},
{0x66e9,0x66e9,0x192b},
{0x66ea,0x66eb,0x3533},
{0x66ec,0x66ec,0x2112},
{0x66ed,0x66ef,0x3535},
{0x66f0,0x66f0,0x10fe},
{0x66f1,0x66f1,0x3538},
{0x66f2,0x66f2,0xc77},
{0x66f3,0x66f3,0x103e},
{0x66f4,0x66f4,0x6f7},
{0x66f5,0x66f6,0x3539},
{0x66f7,0x66f7,0x1914},
{0x66f8,0x66f8,0x213c},
{0x66f9,0x66f9,0x4a3},
{0x66fa,0x66fb,0x353b},
{0x66fc,0x66fc,0xaa3},
{0x66fd,0x66fd,0x353d},
{0x66fe,0x66fe,0x113b},
{0x66ff,0x66ff,0xe39},
{0x6700,0x6700,0x124b},
{0x6701,0x6702,0x353e},
{0x6703,0x6703,0x1f5c},
{0x6704,0x6707,0x3540},
{0x6708,0x6708,0x1105},
{0x6709,0x6709,0x10b5},
{0x670a,0x670a,0x1973},
{0x670b,0x670b,0xbb4},
{0x670c,0x670c,0x3544},
{0x670d,0x670d,0x69b},
{0x670e,0x670f,0x3545},
{0x6710,0x6710,0x1984},
{0x6711,0x6713,0x3547},
{0x6714,0x6714,0xdac},
{0x6715,0x6715,0x198e},
{0x6716,0x6716,0x354a},
{0x6717,0x6717,0x9b5},
{0x6718,0x671a,0x354b},
{0x671b,0x671b,0xeac},
{0x671c,0x671c,0x354e},
{0x671d,0x671d,0x4d4},
{0x671e,0x671e,0x354f},
{0x671f,0x671f,0xbf9},
{0x6720,0x6725,0x3550},
{0x6726,0x6726,0x19ac},
{0x6727,0x6727,0x24c4},
{0x6728,0x6728,0xb21},
{0x6729,0x6729,0x3556},
{0x672a,0x672a,0xec3},
{0x672b,0x672b,0xb0c},
{0x672c,0x672c,0x427},
{0x672d,0x672d,0x1140},
{0x672e,0x672e,0x3557},
{0x672f,0x672f,0xd8c},
{0x6730,0x6730,0x3558},
{0x6731,0x6731,0x11eb},
{0x6732,0x6733,0x3559},
{0x6734,0x6734,0xbf2},
{0x6735,0x6735,0x623},
{0x6736,0x6739,0x355b},
{0x673a,0x673a,0x80f},
{0x673b,0x673c,0x355f},
{0x673d,0x673d,0xfab},
{0x673e,0x673f,0x3561},
{0x6740,0x6740,0xcea},
{0x6741,0x6741,0x3563},
{0x6742,0x6742,0x1116},
{0x6743,0x6743,0xc83},
{0x6744,0x6745,0x3564},
{0x6746,0x6746,0x6c6},
{0x6747,0x6747,0x3566},
{0x6748,0x6748,0x1854},
{0x6749,0x6749,0xcf5},
{0x674a,0x674b,0x3567},
{0x674c,0x674c,0x1851},
{0x674d,0x674d,0x3569},
{0x674e,0x674e,0x9d9},
{0x674f,0x674f,0xf9e},
{0x6750,0x6750,0x48b},
{0x6751,0x6751,0x568},
{0x6752,0x6752,0x356a},
{0x6753,0x6753,0x1852},
{0x6754,0x6755,0x356b},
{0x6756,0x6756,0x1169},
{0x6757,0x675b,0x356d},
{0x675c,0x675c,0x604},
{0x675d,0x675d,0x3572},
{0x675e,0x675e,0x1853},
{0x675f,0x675f,0xd8f},
{0x6760,0x6760,0x6d7},
{0x6761,0x6761,0xe48},
{0x6762,0x6764,0x3573},
{0x6765,0x6765,0x99f},
{0x6766,0x6767,0x3576},
{0x6768,0x6768,0x1017},
{0x6769,0x6769,0x1855},
{0x676a,0x676a,0x1858},
{0x676b,0x676c,0x3578},
{0x676d,0x676d,0x773},
{0x676e,0x676e,0x357a},
{0x676f,0x676f,0x416},
{0x6770,0x6770,0x8ad},
{0x6771,0x6771,0x1ecc},
{0x6772,0x6772,0x190f},
{0x6773,0x6773,0x1859},
{0x6774,0x6774,0x357b},
{0x6775,0x6775,0x185c},
{0x6776,0x6776,0x357c},
{0x6777,0x6777,0x1861},
{0x6778,0x677b,0x357d},
{0x677c,0x677c,0x1862},
{0x677d,0x677d,0x3581},
{0x677e,0x677e,0xdbe},
{0x677f,0x677f,0x3f0},
{0x6780,0x6780,0x3582},
{0x6781,0x6781,0x81e},
{0x6782,0x6783,0x3583},
{0x6784,0x6784,0x712},
{0x6785,0x6786,0x3585},
{0x6787,0x6787,0x1857},
{0x6788,0x6788,0x3587},
{0x6789,0x6789,0xea8},
{0x678a,0x678a,0x3588},
{0x678b,0x678b,0x1860},
{0x678c,0x678f,0x3589},
{0x6790,0x6790,0xf05},
{0x6791,0x6794,0x358d},
{0x6795,0x6795,0x118e},
{0x6796,0x6796,0x3591},
{0x6797,0x6797,0xa1f},
{0x6798,0x6798,0x185a},
{0x6799,0x6799,0x3592},
{0x679a,0x679a,0xabb},
{0x679b,0x679b,0x3593},
{0x679c,0x679c,0x754},
{0x679d,0x679d,0x11a5},
{0x679e,0x679e,0x185e},
{0x679f,0x67a1,0x3594},
{0x67a2,0x67a2,0xd77},
{0x67a3,0x67a3,0x1129},
{0x67a4,0x67a4,0x3597},
{0x67a5,0x67a5,0x1856},
{0x67a6,0x67a6,0x3598},
{0x67a7,0x67a7,0x185b},
{0x67a8,0x67a8,0x185d},
{0x67a9,0x67a9,0x3599},
{0x67aa,0x67aa,0xc36},
{0x67ab,0x67ab,0x680},
{0x67ac,0x67ac,0x359a},
{0x67ad,0x67ad,0x185f},
{0x67ae,0x67ae,0x359b},
{0x67af,0x67af,0x96a},
{0x67b0,0x67b0,0x1868},
{0x67b1,0x67b2,0x359c},
{0x67b3,0x67b3,0x186d},
{0x67b4,0x67b4,0x359e},
{0x67b5,0x67b5,0x186b},
{0x67b6,0x67b6,0x84f},
{0x67b7,0x67b7,0x842},
{0x67b8,0x67b8,0x1871},
{0x67b9,0x67c0,0x359f},
{0x67c1,0x67c1,0x1874},
{0x67c2,0x67c2,0x35a7},
{0x67c3,0x67c3,0x1870},
{0x67c4,0x67c4,0x463},
{0x67c5,0x67ce,0x35a8},
{0x67cf,0x67cf,0x3e3},
{0x67d0,0x67d0,0xb16},
{0x67d1,0x67d1,0x6c7},
{0x67d2,0x67d2,0xc01},
{0x67d3,0x67d3,0xc99},
{0x67d4,0x67d4,0xcbc},
{0x67d5,0x67d7,0x35b2},
{0x67d8,0x67d8,0x1865},
{0x67d9,0x67d9,0x186a},
{0x67da,0x67da,0x186c},
{0x67db,0x67db,0x35b5},
{0x67dc,0x67dc,0x74a},
{0x67dd,0x67dd,0x186e},
{0x67de,0x67de,0x1252},
{0x67df,0x67df,0x35b6},
{0x67e0,0x67e0,0xb5e},
{0x67e1,0x67e1,0x35b7},
{0x67e2,0x67e2,0x1872},
{0x67e3,0x67e4,0x35b8},
{0x67e5,0x67e5,0x4b0},
{0x67e6,0x67e8,0x35ba},
{0x67e9,0x67e9,0x1867},
{0x67ea,0x67eb,0x35bd},
{0x67ec,0x67ec,0x860},
{0x67ed,0x67ee,0x35bf},
{0x67ef,0x67ef,0x94f},
{0x67f0,0x67f0,0x1863},
{0x67f1,0x67f1,0x11f8},
{0x67f2,0x67f2,0x35c1},
{0x67f3,0x67f3,0xa41},
{0x67f4,0x67f4,0x4b8},
{0x67f5,0x67fc,0x35c2},
{0x67fd,0x67fd,0x1875},
{0x67fe,0x67fe,0x35ca},
{0x67ff,0x67ff,0xd58},
{0x6800,0x6800,0x186f},
{0x6801,0x6804,0x35cb},
{0x6805,0x6805,0x1145},
{0x6806,0x6806,0x35cf},
{0x6807,0x6807,0x453},
{0x6808,0x6808,0x115c},
{0x6809,0x6809,0x1864},
{0x680a,0x680a,0x1866},
{0x680b,0x680b,0x5ef},
{0x680c,0x680c,0x1869},
{0x680d,0x680d,0x35d0},
{0x680e,0x680e,0x1873},
{0x680f,0x680f,0x9a3},
{0x6810,0x6810,0x35d1},
{0x6811,0x6811,0xd8e},
{0x6812,0x6812,0x35d2},
{0x6813,0x6813,0xd9d},
{0x6814,0x6815,0x35d3},
{0x6816,0x6816,0xbfb},
{0x6817,0x6817,0x9e0},
{0x6818,0x681c,0x35d5},
{0x681d,0x681d,0x187f},
{0x681e,0x6820,0x35da},
{0x6821,0x6821,0xf6e},
{0x6822,0x6828,0x35dd},
{0x6829,0x6829,0x1888},
{0x682a,0x682a,0x11e9},
{0x682b,0x6831,0x35e4},
{0x6832,0x6833,0x1876},
{0x6834,0x6836,0x35eb},
{0x6837,0x6837,0x1022},
{0x6838,0x6838,0x782},
{0x6839,0x6839,0x6f4},
{0x683a,0x683b,0x35ee},
{0x683c,0x683c,0x6ec},
{0x683d,0x683d,0x1117},
{0x683e,0x683e,0x1885},
{0x683f,0x683f,0x35f0},
{0x6840,0x6840,0x1884},
{0x6841,0x6841,0x1882},
{0x6842,0x6842,0x749},
{0x6843,0x6843,0xe25},
{0x6844,0x6844,0x187c},
{0x6845,0x6845,0xeb5},
{0x6846,0x6846,0x97f},
{0x6847,0x6847,0x35f1},
{0x6848,0x6848,0x3c3},
{0x6849,0x6849,0x1887},
{0x684a,0x684a,0x1886},
{0x684b,0x684b,0x35f2},
{0x684c,0x684c,0x121d},
{0x684d,0x684d,0x35f3},
{0x684e,0x684e,0x187a},
{0x684f,0x684f,0x35f4},
{0x6850,0x6850,0xe5a},
{0x6851,0x6851,0xcdc},
{0x6852,0x6852,0x35f5},
{0x6853,0x6853,0x7cd},
{0x6854,0x6854,0x8ac},
{0x6855,0x6855,0x1880},
{0x6856,0x685f,0x35f6},
{0x6860,0x6861,0x1878},
{0x6862,0x6862,0x187b},
{0x6863,0x6863,0x596},
{0x6864,0x6864,0x187d},
{0x6865,0x6865,0xc42},
{0x6866,0x6866,0x1881},
{0x6867,0x6867,0x1883},
{0x6868,0x6868,0x881},
{0x6869,0x6869,0x120b},
{0x686a,0x686a,0x3600},
{0x686b,0x686b,0x188e},
{0x686c,0x6873,0x3601},
{0x6874,0x6874,0x188b},
{0x6875,0x6875,0x3609},
{0x6876,0x6876,0xe61},
{0x6877,0x6877,0x188c},
{0x6878,0x6880,0x360a},
{0x6881,0x6881,0xa03},
{0x6882,0x6882,0x3613},
{0x6883,0x6883,0x187e},
{0x6884,0x6884,0x3614},
{0x6885,0x6885,0xabc},
{0x6886,0x6886,0x3fb},
{0x6887,0x688e,0x3615},
{0x688f,0x688f,0x188a},
{0x6890,0x6892,0x361d},
{0x6893,0x6893,0x188d},
{0x6894,0x6896,0x3620},
{0x6897,0x6897,0x6fc},
{0x6898,0x6898,0x246a},
{0x6899,0x689c,0x3623},
{0x689d,0x689d,0x2175},
{0x689e,0x689e,0x3627},
{0x689f,0x689f,0x246d},
{0x68a0,0x68a1,0x3628},
{0x68a2,0x68a2,0xd0b},
{0x68a3,0x68a5,0x362a},
{0x68a6,0x68a6,0xad3},
{0x68a7,0x68a7,0xeef},
{0x68a8,0x68a8,0x9d1},
{0x68a9,0x68ac,0x362d},
{0x68ad,0x68ad,0xde8},
{0x68ae,0x68ae,0x3631},
{0x68af,0x68af,0xe30},
{0x68b0,0x68b0,0xf80},
{0x68b1,0x68b2,0x3632},
{0x68b3,0x68b3,0xd78},
{0x68b4,0x68b4,0x3634},
{0x68b5,0x68b5,0x1889},
{0x68b6,0x68bf,0x3635},
{0x68c0,0x68c0,0x85f},
{0x68c1,0x68c1,0x363f},
{0x68c2,0x68c2,0x188f},
{0x68c3,0x68c8,0x3640},
{0x68c9,0x68c9,0xae3},
{0x68ca,0x68ca,0x3646},
{0x68cb,0x68cb,0xc04},
{0x68cc,0x68cc,0x3647},
{0x68cd,0x68cd,0x750},
{0x68ce,0x68d1,0x3648},
{0x68d2,0x68d2,0x3ff},
{0x68d3,0x68d4,0x364c},
{0x68d5,0x68d5,0x1235},
{0x68d6,0x68d6,0x246b},
{0x68d7,0x68d7,0x225f},
{0x68d8,0x68d8,0x81f},
{0x68d9,0x68d9,0x364e},
{0x68da,0x68da,0xbb0},
{0x68db,0x68de,0x364f},
{0x68df,0x68df,0x1ece},
{0x68e0,0x68e0,0xe17},
{0x68e1,0x68e2,0x3653},
{0x68e3,0x68e3,0x189a},
{0x68e4,0x68e6,0x3655},
{0x68e7,0x68e7,0x2272},
{0x68e8,0x68ed,0x3658},
{0x68ee,0x68ee,0xce6},
{0x68ef,0x68ef,0x365e},
{0x68f0,0x68f0,0x1896},
{0x68f1,0x68f1,0x9cd},
{0x68f2,0x68f4,0x365f},
{0x68f5,0x68f5,0x950},
{0x68f6,0x68f8,0x3662},
{0x68f9,0x68f9,0x1894},
{0x68fa,0x68fa,0x730},
{0x68fb,0x68fb,0x3665},
{0x68fc,0x68fc,0x1891},
{0x68fd,0x6900,0x3666},
{0x6901,0x6901,0x1898},
{0x6902,0x6904,0x366a},
{0x6905,0x6905,0x1055},
{0x6906,0x690a,0x366d},
{0x690b,0x690b,0x1897},
{0x690c,0x690c,0x3672},
{0x690d,0x690d,0x11b1},
{0x690e,0x690e,0x1212},
{0x690f,0x690f,0x2473},
{0x6910,0x6910,0x189b},
{0x6911,0x6911,0x3673},
{0x6912,0x6912,0x888},
{0x6913,0x691e,0x3674},
{0x691f,0x6920,0x1892},
{0x6921,0x6923,0x3680},
{0x6924,0x6924,0x1895},
{0x6925,0x692c,0x3683},
{0x692d,0x692d,0xe87},
{0x692e,0x692f,0x368b},
{0x6930,0x6930,0x1033},
{0x6931,0x6933,0x368d},
{0x6934,0x6934,0x18a6},
{0x6935,0x6938,0x3690},
{0x6939,0x6939,0x189d},
{0x693a,0x693c,0x3694},
{0x693d,0x693d,0x52d},
{0x693e,0x693e,0x3697},
{0x693f,0x693f,0x53e},
{0x6940,0x6941,0x3698},
{0x6942,0x6942,0x189f},
{0x6943,0x6949,0x369a},
{0x694a,0x694a,0x21fe},
{0x694b,0x6952,0x36a1},
{0x6953,0x6953,0x1efe},
{0x6954,0x6954,0xf73},
{0x6955,0x6956,0x36a9},
{0x6957,0x6957,0x1899},
{0x6958,0x6959,0x36ab},
{0x695a,0x695a,0x523},
{0x695b,0x695c,0x36ad},
{0x695d,0x695d,0x18a0},
{0x695e,0x695e,0x9ce},
{0x695f,0x695f,0x36af},
{0x6960,0x6960,0x189e},
{0x6961,0x6962,0x36b0},
{0x6963,0x6963,0x18ad},
{0x6964,0x6965,0x36b2},
{0x6966,0x6966,0x18ac},
{0x6967,0x6967,0x36b4},
{0x6968,0x6968,0x2475},
{0x6969,0x696a,0x36b5},
{0x696b,0x696b,0x18a2},
{0x696c,0x696c,0x36b7},
{0x696d,0x696d,0x220a},
{0x696e,0x696e,0x1890},
{0x696f,0x6970,0x36b8},
{0x6971,0x6971,0x189c},
{0x6972,0x6974,0x36ba},
{0x6975,0x6975,0x1f6f},
{0x6976,0x6976,0x36bd},
{0x6977,0x6977,0x939},
{0x6978,0x6978,0x18a5},
{0x6979,0x6979,0x18ae},
{0x697a,0x697b,0x36be},
{0x697c,0x697c,0xa4c},
{0x697d,0x697f,0x36c0},
{0x6980,0x6980,0x18a3},
{0x6981,0x6981,0x36c3},
{0x6982,0x6982,0x6c0},
{0x6983,0x6983,0x36c4},
{0x6984,0x6984,0x18a1},
{0x6985,0x6985,0x36c5},
{0x6986,0x6986,0x10c1},
{0x6987,0x6988,0x18a8},
{0x6989,0x6989,0x18ab},
{0x698a,0x698c,0x36c6},
{0x698d,0x698d,0x18bb},
{0x698e,0x6993,0x36c9},
{0x6994,0x6994,0x9b1},
{0x6995,0x6995,0x18b9},
{0x6996,0x6997,0x36cf},
{0x6998,0x6998,0x18a4},
{0x6999,0x699a,0x36d1},
{0x699b,0x699b,0x18af},
{0x699c,0x699c,0x3fc},
{0x699d,0x69a6,0x36d3},
{0x69a7,0x69a7,0x18b0},
{0x69a8,0x69a8,0x1146},
{0x69a9,0x69a9,0x36dd},
{0x69aa,0x69aa,0x2468},
{0x69ab,0x69ab,0x18b2},
{0x69ac,0x69ac,0x36de},
{0x69ad,0x69ad,0x18b3},
{0x69ae,0x69ae,0x2100},
{0x69af,0x69b0,0x36df},
{0x69b1,0x69b1,0x18b5},
{0x69b2,0x69b3,0x36e1},
{0x69b4,0x69b4,0xa3a},
{0x69b5,0x69b6,0x36e3},
{0x69b7,0x69b7,0xc91},
{0x69b8,0x69ba,0x36e5},
{0x69bb,0x69bb,0x18b1},
{0x69bc,0x69be,0x36e8},
{0x69bf,0x69bf,0x2476},
{0x69c0,0x69c0,0x36eb},
{0x69c1,0x69c1,0x18b6},
{0x69c2,0x69c9,0x36ec},
{0x69ca,0x69ca,0x18b7},
{0x69cb,0x69cb,0x1f27},
{0x69cc,0x69cc,0x18a7},
{0x69cd,0x69cd,0x20d7},
{0x69ce,0x69ce,0x18aa},
{0x69cf,0x69cf,0x36f4},
{0x69d0,0x69d0,0x7c6},
{0x69d1,0x69d3,0x36f5},
{0x69d4,0x69d4,0x18b4},
{0x69d5,0x69da,0x36f8},
{0x69db,0x69db,0x86a},
{0x69dc,0x69de,0x36fe},
{0x69df,0x69df,0x18b8},
{0x69e0,0x69e0,0x18ba},
{0x69e1,0x69e6,0x3701},
{0x69e7,0x69e7,0x247c},
{0x69e8,0x69ec,0x3707},
{0x69ed,0x69ed,0x18be},
{0x69ee,0x69f1,0x370c},
{0x69f2,0x69f2,0x18c2},
{0x69f3,0x69f3,0x1fa1},
{0x69f4,0x69fc,0x3710},
{0x69fd,0x69fd,0x4a2},
{0x69fe,0x69fe,0x3719},
{0x69ff,0x69ff,0x18bc},
{0x6a00,0x6a00,0x371a},
{0x6a01,0x6a01,0x22aa},
{0x6a02,0x6a02,0x2005},
{0x6a03,0x6a04,0x371b},
{0x6a05,0x6a05,0x246c},
{0x6a06,0x6a09,0x371d},
{0x6a0a,0x6a0a,0x64b},
{0x6a0b,0x6a12,0x3721},
{0x6a13,0x6a13,0x203e},
{0x6a14,0x6a16,0x3729},
{0x6a17,0x6a18,0x18bf},
{0x6a19,0x6a19,0x1e4c},
{0x6a1a,0x6a1d,0x372c},
{0x6a1e,0x6a1e,0x213a},
{0x6a1f,0x6a1f,0x1162},
{0x6a20,0x6a20,0x3730},
{0x6a21,0x6a21,0xb06},
{0x6a22,0x6a22,0x3731},
{0x6a23,0x6a23,0x2204},
{0x6a24,0x6a27,0x3732},
{0x6a28,0x6a28,0x18cc},
{0x6a29,0x6a29,0x3736},
{0x6a2a,0x6a2a,0x798},
{0x6a2b,0x6a2e,0x3737},
{0x6a2f,0x6a2f,0x18bd},
{0x6a30,0x6a30,0x373b},
{0x6a31,0x6a31,0x1088},
{0x6a32,0x6a34,0x373c},
{0x6a35,0x6a35,0x18c8},
{0x6a36,0x6a37,0x373f},
{0x6a38,0x6a38,0x20c3},
{0x6a39,0x6a39,0x2140},
{0x6a3a,0x6a3a,0x2477},
{0x6a3b,0x6a3c,0x3741},
{0x6a3d,0x6a3d,0x18cb},
{0x6a3e,0x6a3e,0x18c4},
{0x6a3f,0x6a43,0x3743},
{0x6a44,0x6a44,0x18c3},
{0x6a45,0x6a46,0x3748},
{0x6a47,0x6a47,0xc3e},
{0x6a48,0x6a48,0x2474},
{0x6a49,0x6a4a,0x374a},
{0x6a4b,0x6a4b,0x20dd},
{0x6a4c,0x6a4f,0x374c},
{0x6a50,0x6a50,0x18c6},
{0x6a51,0x6a57,0x3750},
{0x6a58,0x6a58,0x18cd},
{0x6a59,0x6a59,0x4ed},
{0x6a5a,0x6a5a,0x3757},
{0x6a5b,0x6a5b,0x18c7},
{0x6a5c,0x6a5e,0x3758},
{0x6a5f,0x6a5f,0x1f68},
{0x6a60,0x6a60,0x375b},
{0x6a61,0x6a61,0xf5d},
{0x6a62,0x6a62,0x2185},
{0x6a63,0x6a64,0x375c},
{0x6a65,0x6a65,0x18c1},
{0x6a66,0x6a70,0x375e},
{0x6a71,0x6a71,0x51c},
{0x6a72,0x6a78,0x3769},
{0x6a79,0x6a79,0x18ca},
{0x6a7a,0x6a7b,0x3770},
{0x6a7c,0x6a7c,0x18ce},
{0x6a7d,0x6a7f,0x3772},
{0x6a80,0x6a80,0xe07},
{0x6a81,0x6a83,0x3775},
{0x6a84,0x6a84,0xf1a},
{0x6a85,0x6a88,0x3778},
{0x6a89,0x6a89,0x2472},
{0x6a8a,0x6a8d,0x377c},
{0x6a8e,0x6a8e,0x18c9},
{0x6a8f,0x6a8f,0x3780},
{0x6a90,0x6a90,0x18d0},
{0x6a91,0x6a91,0x18cf},
{0x6a92,0x6a93,0x3781},
{0x6a94,0x6a94,0x1eb5},
{0x6a95,0x6a96,0x3783},
{0x6a97,0x6a97,0x18d2},
{0x6a98,0x6a9b,0x3785},
{0x6a9c,0x6a9c,0x2478},
{0x6a9d,0x6a9f,0x3789},
{0x6aa0,0x6aa0,0x18c5},
{0x6aa1,0x6aa1,0x378c},
{0x6aa2,0x6aa2,0x1f8b},
{0x6aa3,0x6aa3,0x2484},
{0x6aa4,0x6aa8,0x378d},
{0x6aa9,0x6aa9,0x18d1},
{0x6aaa,0x6aaa,0x3792},
{0x6aab,0x6aab,0x18d3},
{0x6aac,0x6aac,0xacf},
{0x6aad,0x6aae,0x3793},
{0x6aaf,0x6aaf,0x2699},
{0x6ab0,0x6ab2,0x3795},
{0x6ab3,0x6ab3,0x2482},
{0x6ab4,0x6ab7,0x3798},
{0x6ab8,0x6ab8,0x20a1},
{0x6ab9,0x6aba,0x379c},
{0x6abb,0x6abb,0x1f92},
{0x6abc,0x6ac2,0x379e},
{0x6ac3,0x6ac3,0x1f38},
{0x6ac4,0x6ad2,0x37a5},
{0x6ad3,0x6ad3,0x2485},
{0x6ad4,0x6ad9,0x37b4},
{0x6ada,0x6ada,0x2480},
{0x6adb,0x6adb,0x246e},
{0x6adc,0x6adc,0x37ba},
{0x6add,0x6add,0x247b},
{0x6ade,0x6ade,0x2486},
{0x6adf,0x6adf,0x2471},
{0x6ae0,0x6ae6,0x37bb},
{0x6ae7,0x6ae7,0x2483},
{0x6ae8,0x6ae8,0x2470},
{0x6ae9,0x6ae9,0x37c2},
{0x6aea,0x6aea,0x2469},
{0x6aeb,0x6aeb,0x37c3},
{0x6aec,0x6aec,0x247f},
{0x6aed,0x6af2,0x37c4},
{0x6af3,0x6af3,0x246f},
{0x6af4,0x6af7,0x37ca},
{0x6af8,0x6af8,0x2481},
{0x6af9,0x6afa,0x37ce},
{0x6afb,0x6afb,0x2220},
{0x6afc,0x6b03,0x37d0},
{0x6b04,0x6b04,0x1ff5},
{0x6b05,0x6b09,0x37d8},
{0x6b0a,0x6b0a,0x20f4},
{0x6b0b,0x6b0e,0x37dd},
{0x6b0f,0x6b0f,0x247d},
{0x6b10,0x6b11,0x37e1},
{0x6b12,0x6b12,0x2479},
{0x6b13,0x6b15,0x37e3},
{0x6b16,0x6b16,0x247e},
{0x6b17,0x6b1d,0x37e6},
{0x6b1e,0x6b1e,0x247a},
{0x6b1f,0x6b1f,0x37ed},
{0x6b20,0x6b20,0xc34},
{0x6b21,0x6b21,0x551},
{0x6b22,0x6b22,0x7cb},
{0x6b23,0x6b23,0xf8b},
{0x6b24,0x6b24,0x19b1},
{0x6b25,0x6b26,0x37ee},
{0x6b27,0x6b27,0xb78},
{0x6b28,0x6b31,0x37f0},
{0x6b32,0x6b32,0x10e0},
{0x6b33,0x6b36,0x37fa},
{0x6b37,0x6b37,0x19b2},
{0x6b38,0x6b38,0x37fe},
{0x6b39,0x6b39,0x19b3},
{0x6b3a,0x6b3a,0xbfa},
{0x6b3b,0x6b3c,0x37ff},
{0x6b3d,0x6b3d,0x20e3},
{0x6b3e,0x6b3e,0x97b},
{0x6b3f,0x6b42,0x3801},
{0x6b43,0x6b43,0x19b4},
{0x6b44,0x6b45,0x3805},
{0x6b46,0x6b46,0x19b5},
{0x6b47,0x6b47,0xf75},
{0x6b48,0x6b48,0x3807},
{0x6b49,0x6b49,0xc35},
{0x6b4a,0x6b4b,0x3808},
{0x6b4c,0x6b4c,0x6e3},
{0x6b4d,0x6b4f,0x380a},
{0x6b50,0x6b50,0x20ad},
{0x6b51,0x6b58,0x380d},
{0x6b59,0x6b59,0x19b6},
{0x6b5a,0x6b5e,0x3815},
{0x6b5f,0x6b5f,0x24cb},
{0x6b60,0x6b60,0x381a},
{0x6b61,0x6b61,0x1f53},
{0x6b62,0x6b62,0x11b8},
{0x6b63,0x6b63,0x119e},
{0x6b64,0x6b64,0x54e},
{0x6b65,0x6b65,0x484},
{0x6b66,0x6b66,0xef3},
{0x6b67,0x6b67,0xc06},
{0x6b68,0x6b69,0x381b},
{0x6b6a,0x6b6a,0xe92},
{0x6b6b,0x6b71,0x381d},
{0x6b72,0x6b72,0x2159},
{0x6b73,0x6b76,0x3824},
{0x6b77,0x6b77,0x2013},
{0x6b78,0x6b78,0x1f33},
{0x6b79,0x6b79,0x578},
{0x6b7a,0x6b7a,0x3828},
{0x6b7b,0x6b7b,0xdb5},
{0x6b7c,0x6b7c,0x852},
{0x6b7d,0x6b80,0x3829},
{0x6b81,0x6b82,0x18d6},
{0x6b83,0x6b83,0x1013},
{0x6b84,0x6b84,0x18d9},
{0x6b85,0x6b85,0x382d},
{0x6b86,0x6b86,0x57c},
{0x6b87,0x6b87,0x18d8},
{0x6b88,0x6b88,0x382e},
{0x6b89,0x6b89,0xfdc},
{0x6b8a,0x6b8a,0xd79},
{0x6b8b,0x6b8b,0x497},
{0x6b8c,0x6b8c,0x382f},
{0x6b8d,0x6b8d,0x18dc},
{0x6b8e,0x6b91,0x3830},
{0x6b92,0x6b93,0x18da},
{0x6b94,0x6b95,0x3834},
{0x6b96,0x6b96,0x11b2},
{0x6b97,0x6b97,0x3836},
{0x6b98,0x6b98,0x1e5c},
{0x6b99,0x6b99,0x3837},
{0x6b9a,0x6b9b,0x18dd},
{0x6b9c,0x6b9d,0x3838},
{0x6b9e,0x6b9e,0x2488},
{0x6b9f,0x6ba0,0x383a},
{0x6ba1,0x6ba1,0x18df},
{0x6ba2,0x6ba3,0x383c},
{0x6ba4,0x6ba4,0x2487},
{0x6ba5,0x6ba9,0x383e},
{0x6baa,0x6baa,0x18e0},
{0x6bab,0x6bab,0x248a},
{0x6bac,0x6bad,0x3843},
{0x6bae,0x6bae,0x2489},
{0x6baf,0x6baf,0x248b},
{0x6bb0,0x6bb1,0x3845},
{0x6bb2,0x6bb2,0x1f83},
{0x6bb3,0x6bb3,0x19bd},
{0x6bb4,0x6bb4,0xb7a},
{0x6bb5,0x6bb5,0x60d},
{0x6bb6,0x6bb6,0x3847},
{0x6bb7,0x6bb7,0x107a},
{0x6bb8,0x6bb9,0x3848},
{0x6bba,0x6bba,0x210f},
{0x6bbb,0x6bbb,0x1fdb},
{0x6bbc,0x6bbe,0x384a},
{0x6bbf,0x6bbf,0x5cf},
{0x6bc0,0x6bc0,0x384d},
{0x6bc1,0x6bc1,0x7ee},
{0x6bc2,0x6bc2,0x19bf},
{0x6bc3,0x6bc4,0x384e},
{0x6bc5,0x6bc5,0x106a},
{0x6bc6,0x6bc6,0x20af},
{0x6bc7,0x6bca,0x3850},
{0x6bcb,0x6bcb,0xef2},
{0x6bcc,0x6bcc,0x3854},
{0x6bcd,0x6bcd,0xb1b},
{0x6bce,0x6bce,0x3855},
{0x6bcf,0x6bcf,0xac4},
{0x6bd0,0x6bd1,0x3856},
{0x6bd2,0x6bd2,0x5fd},
{0x6bd3,0x6bd3,0x126f},
{0x6bd4,0x6bd4,0x431},
{0x6bd5,0x6bd5,0x438},
{0x6bd6,0x6bd6,0x43a},
{0x6bd7,0x6bd7,0xbbf},
{0x6bd8,0x6bd8,0x3858},
{0x6bd9,0x6bd9,0x439},
{0x6bda,0x6bda,0x3859},
{0x6bdb,0x6bdb,0xab0},
{0x6bdc,0x6be0,0x385a},
{0x6be1,0x6be1,0x1152},
{0x6be2,0x6be9,0x385f},
{0x6bea,0x6bea,0x1954},
{0x6beb,0x6beb,0x778},
{0x6bec,0x6bee,0x3867},
{0x6bef,0x6bef,0xe0d},
{0x6bf0,0x6bf2,0x386a},
{0x6bf3,0x6bf3,0x1955},
{0x6bf4,0x6bf4,0x386d},
{0x6bf5,0x6bf5,0x1957},
{0x6bf6,0x6bf8,0x386e},
{0x6bf9,0x6bf9,0x1958},
{0x6bfa,0x6bfc,0x3871},
{0x6bfd,0x6bfd,0x1956},
{0x6bfe,0x6bfe,0x3874},
{0x6bff,0x6bff,0x24c0},
{0x6c00,0x6c04,0x3875},
{0x6c05,0x6c05,0x1959},
{0x6c06,0x6c06,0x195b},
{0x6c07,0x6c07,0x195a},
{0x6c08,0x6c08,0x226d},
{0x6c09,0x6c0b,0x387a},
{0x6c0c,0x6c0c,0x24c1},
{0x6c0d,0x6c0d,0x195c},
{0x6c0e,0x6c0e,0x387d},
{0x6c0f,0x6c0f,0xd66},
{0x6c10,0x6c10,0x126b},
{0x6c11,0x6c11,0xaf6},
{0x6c12,0x6c12,0x387e},
{0x6c13,0x6c13,0xaaa},
{0x6c14,0x6c14,0xc17},
{0x6c15,0x6c15,0x195d},
{0x6c16,0x6c16,0xb2d},
{0x6c17,0x6c17,0x387f},
{0x6c18,0x6c1a,0x195e},
{0x6c1b,0x6c1b,0x672},
{0x6c1c,0x6c1e,0x3880},
{0x6c1f,0x6c1f,0x697},
{0x6c20,0x6c20,0x3883},
{0x6c21,0x6c21,0x1961},
{0x6c22,0x6c22,0xc5f},
{0x6c23,0x6c23,0x20ca},
{0x6c24,0x6c24,0x1963},
{0x6c25,0x6c25,0x3884},
{0x6c26,0x6c26,0x75b},
{0x6c27,0x6c27,0x101e},
{0x6c28,0x6c28,0x3bc},
{0x6c29,0x6c29,0x1962},
{0x6c2a,0x6c2a,0x1964},
{0x6c2b,0x6c2b,0x20e7},
{0x6c2c,0x6c2c,0x24c2},
{0x6c2d,0x6c2d,0x3885},
{0x6c2e,0x6c2e,0x58b},
{0x6c2f,0x6c2f,0xa6f},
{0x6c30,0x6c30,0xc65},
{0x6c31,0x6c31,0x3886},
{0x6c32,0x6c32,0x1965},
{0x6c33,0x6c33,0x3887},
{0x6c34,0x6c34,0xda3},
{0x6c35,0x6c35,0x169f},
{0x6c36,0x6c37,0x3888},
{0x6c38,0x6c38,0x10a5},
{0x6c39,0x6c3c,0x388a},
{0x6c3d,0x6c3d,0x12ef},
{0x6c3e,0x6c3f,0x388e},
{0x6c40,0x6c40,0xe52},
{0x6c41,0x6c41,0x11ac},
{0x6c42,0x6c42,0xc70},
{0x6c43,0x6c45,0x3890},
{0x6c46,0x6c46,0x12f4},
{0x6c47,0x6c47,0x7f8},
{0x6c48,0x6c48,0x3893},
{0x6c49,0x6c49,0x771},
{0x6c4a,0x6c4a,0x16a2},
{0x6c4b,0x6c4f,0x3894},
{0x6c50,0x6c50,0xf18},
{0x6c51,0x6c53,0x3899},
{0x6c54,0x6c54,0x16a0},
{0x6c55,0x6c55,0xd00},
{0x6c56,0x6c56,0x389c},
{0x6c57,0x6c57,0x770},
{0x6c58,0x6c5a,0x389d},
{0x6c5b,0x6c5b,0xfdd},
{0x6c5c,0x6c5c,0x16a1},
{0x6c5d,0x6c5d,0xcc5},
{0x6c5e,0x6c5e,0x708},
{0x6c5f,0x6c5f,0x87e},
{0x6c60,0x6c60,0x4fd},
{0x6c61,0x6c61,0xeea},
{0x6c62,0x6c63,0x38a0},
{0x6c64,0x6c64,0xe13},
{0x6c65,0x6c67,0x38a2},
{0x6c68,0x6c69,0x16a8},
{0x6c6a,0x6c6a,0xea5},
{0x6c6b,0x6c6f,0x38a5},
{0x6c70,0x6c70,0xe00},
{0x6c71,0x6c71,0x38aa},
{0x6c72,0x6c72,0x826},
{0x6c73,0x6c73,0x38ab},
{0x6c74,0x6c74,0x16aa},
{0x6c75,0x6c75,0x38ac},
{0x6c76,0x6c76,0x16ab},
{0x6c77,0x6c78,0x38ad},
{0x6c79,0x6c79,0xfa5},
{0x6c7a,0x6c7c,0x38af},
{0x6c7d,0x6c7d,0xc1a},
{0x6c7e,0x6c7e,0x677},
{0x6c7f,0x6c80,0x38b2},
{0x6c81,0x6c81,0xc5c},
{0x6c82,0x6c82,0x1051},
{0x6c83,0x6c83,0xee5},
{0x6c84,0x6c84,0x38b4},
{0x6c85,0x6c85,0x16a4},
{0x6c86,0x6c86,0x16ac},
{0x6c87,0x6c87,0x38b5},
{0x6c88,0x6c88,0xd2b},
{0x6c89,0x6c89,0x4e6},
{0x6c8a,0x6c8b,0x38b6},
{0x6c8c,0x6c8c,0x16a7},
{0x6c8d,0x6c8e,0x38b8},
{0x6c8f,0x6c8f,0xc02},
{0x6c90,0x6c90,0x16a5},
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{0x6ede,0x6ede,0x11cc},
{0x6edf,0x6edf,0x16f7},
{0x6ee0,0x6ee0,0x16fa},
{0x6ee1,0x6ee1,0xaa1},
{0x6ee2,0x6ee2,0x16fc},
{0x6ee3,0x6ee3,0x3a01},
{0x6ee4,0x6ee4,0xa72},
{0x6ee5,0x6ee5,0x9af},
{0x6ee6,0x6ee6,0xa77},
{0x6ee7,0x6ee7,0x3a02},
{0x6ee8,0x6ee8,0x45e},
{0x6ee9,0x6ee9,0xe05},
{0x6eea,0x6eeb,0x3a03},
{0x6eec,0x6eec,0x1f4b},
{0x6eed,0x6eee,0x3a05},
{0x6eef,0x6eef,0x2292},
{0x6ef0,0x6ef1,0x3a07},
{0x6ef2,0x6ef2,0x2124},
{0x6ef3,0x6ef3,0x3a09},
{0x6ef4,0x6ef4,0x5af},
{0x6ef5,0x6ef6,0x3a0a},
{0x6ef7,0x6ef7,0x2048},
{0x6ef8,0x6ef8,0x23e0},
{0x6ef9,0x6ef9,0x170d},
{0x6efa,0x6efe,0x3a0c},
{0x6eff,0x6eff,0x2077},
{0x6f00,0x6f00,0x3a11},
{0x6f01,0x6f01,0x223a},
{0x6f02,0x6f02,0xbce},
{0x6f03,0x6f05,0x3a12},
{0x6f06,0x6f06,0xc00},
{0x6f07,0x6f08,0x3a15},
{0x6f09,0x6f09,0x1713},
{0x6f0a,0x6f0e,0x3a17},
{0x6f0f,0x6f0f,0xa50},
{0x6f10,0x6f12,0x3a1c},
{0x6f13,0x6f13,0x9d7},
{0x6f14,0x6f14,0x1006},
{0x6f15,0x6f15,0x170c},
{0x6f16,0x6f19,0x3a1f},
{0x6f1a,0x6f1a,0x20b1},
{0x6f1b,0x6f1f,0x3a23},
{0x6f20,0x6f20,0xb11},
{0x6f21,0x6f21,0x3a28},
{0x6f22,0x6f22,0x1f41},
{0x6f23,0x6f23,0x201c},
{0x6f24,0x6f24,0x170b},
{0x6f25,0x6f28,0x3a29},
{0x6f29,0x6f29,0x1714},
{0x6f2a,0x6f2a,0x1712},
{0x6f2b,0x6f2b,0xaa5},
{0x6f2c,0x6f2c,0x22b8},
{0x6f2d,0x6f2d,0x16fb},
{0x6f2e,0x6f2e,0x3a2d},
{0x6f2f,0x6f2f,0x170e},
{0x6f30,0x6f30,0x3a2e},
{0x6f31,0x6f31,0xd95},
{0x6f32,0x6f32,0x2276},
{0x6f33,0x6f33,0x1165},
{0x6f34,0x6f35,0x3a2f},
{0x6f36,0x6f36,0x170f},
{0x6f37,0x6f37,0x3a31},
{0x6f38,0x6f38,0x1f9b},
{0x6f39,0x6f3d,0x3a32},
{0x6f3e,0x6f3e,0x1023},
{0x6f3f,0x6f3f,0x1f9f},
{0x6f40,0x6f40,0x3a37},
{0x6f41,0x6f41,0x25ca},
{0x6f42,0x6f45,0x3a38},
{0x6f46,0x6f47,0x1709},
{0x6f48,0x6f4a,0x3a3c},
{0x6f4b,0x6f4b,0x1710},
{0x6f4c,0x6f4c,0x3a3f},
{0x6f4d,0x6f4d,0xeba},
{0x6f4e,0x6f50,0x3a40},
{0x6f51,0x6f51,0x20be},
{0x6f52,0x6f53,0x3a43},
{0x6f54,0x6f54,0x1fb4},
{0x6f55,0x6f57,0x3a45},
{0x6f58,0x6f58,0xb8c},
{0x6f59,0x6f59,0x23d7},
{0x6f5a,0x6f5b,0x3a48},
{0x6f5c,0x6f5c,0xc2e},
{0x6f5d,0x6f5d,0x3a4a},
{0x6f5e,0x6f5e,0xa61},
{0x6f5f,0x6f61,0x3a4b},
{0x6f62,0x6f62,0x1708},
{0x6f63,0x6f63,0x3a4e},
{0x6f64,0x6f64,0x2105},
{0x6f65,0x6f65,0x3a4f},
{0x6f66,0x6f66,0xa13},
{0x6f67,0x6f6c,0x3a50},
{0x6f6d,0x6f6d,0xe09},
{0x6f6e,0x6f6e,0x4d6},
{0x6f6f,0x6f6f,0x23e1},
{0x6f70,0x6f70,0x1fec},
{0x6f71,0x6f71,0x3a56},
{0x6f72,0x6f72,0x1719},
{0x6f73,0x6f73,0x3a57},
{0x6f74,0x6f74,0x1711},
{0x6f75,0x6f76,0x3a58},
{0x6f77,0x6f77,0x23ea},
{0x6f78,0x6f78,0x1718},
{0x6f79,0x6f79,0x3a5a},
{0x6f7a,0x6f7a,0x171b},
{0x6f7b,0x6f7b,0x3a5b},
{0x6f7c,0x6f7c,0x171a},
{0x6f7d,0x6f7e,0x3a5c},
{0x6f7f,0x6f7f,0x23e3},
{0x6f80,0x6f80,0x210e},
{0x6f81,0x6f83,0x3a5e},
{0x6f84,0x6f84,0x4f3},
{0x6f85,0x6f85,0x3a61},
{0x6f86,0x6f86,0x1fa6},
{0x6f87,0x6f87,0x2004},
{0x6f88,0x6f88,0x4df},
{0x6f89,0x6f89,0x1715},
{0x6f8a,0x6f8b,0x3a62},
{0x6f8c,0x6f8c,0x1717},
{0x6f8d,0x6f8d,0x1716},
{0x6f8e,0x6f8e,0xbad},
{0x6f8f,0x6f96,0x3a64},
{0x6f97,0x6f97,0x1f9d},
{0x6f98,0x6f9b,0x3a6c},
{0x6f9c,0x6f9c,0x9a8},
{0x6f9d,0x6f9f,0x3a70},
{0x6fa0,0x6fa0,0x23e5},
{0x6fa1,0x6fa1,0x112b},
{0x6fa2,0x6fa3,0x3a73},
{0x6fa4,0x6fa4,0x2264},
{0x6fa5,0x6fa6,0x3a75},
{0x6fa7,0x6fa7,0x171e},
{0x6fa8,0x6fa8,0x3a77},
{0x6fa9,0x6fa9,0x24e2},
{0x6faa,0x6fad,0x3a78},
{0x6fae,0x6fae,0x23de},
{0x6faf,0x6fb0,0x3a7c},
{0x6fb1,0x6fb1,0x1ec4},
{0x6fb2,0x6fb2,0x3a7e},
{0x6fb3,0x6fb3,0x3cf},
{0x6fb4,0x6fb5,0x3a7f},
{0x6fb6,0x6fb6,0x1720},
{0x6fb7,0x6fb8,0x3a81},
{0x6fb9,0x6fb9,0x171f},
{0x6fba,0x6fbf,0x3a83},
{0x6fc0,0x6fc0,0x817},
{0x6fc1,0x6fc1,0x22b6},
{0x6fc2,0x6fc2,0x1721},
{0x6fc3,0x6fc3,0x20a9},
{0x6fc4,0x6fc8,0x3a89},
{0x6fc9,0x6fc9,0x171d},
{0x6fca,0x6fd0,0x3a8e},
{0x6fd1,0x6fd1,0x171c},
{0x6fd2,0x6fd2,0x45d},
{0x6fd3,0x6fd4,0x3a95},
{0x6fd5,0x6fd5,0x212b},
{0x6fd6,0x6fd7,0x3a97},
{0x6fd8,0x6fd8,0x20a5},
{0x6fd9,0x6fda,0x3a99},
{0x6fdb,0x6fdb,0x268b},
{0x6fdc,0x6fdd,0x3a9b},
{0x6fde,0x6fde,0x1724},
{0x6fdf,0x6fdf,0x1f76},
{0x6fe0,0x6fe0,0x1725},
{0x6fe1,0x6fe1,0x1722},
{0x6fe2,0x6fe3,0x3a9d},
{0x6fe4,0x6fe4,0x216d},
{0x6fe5,0x6fea,0x3a9f},
{0x6feb,0x6feb,0x2001},
{0x6fec,0x6fed,0x3aa5},
{0x6fee,0x6fee,0x1723},
{0x6fef,0x6fef,0x1726},
{0x6ff0,0x6ff0,0x2191},
{0x6ff1,0x6ff1,0x1e50},
{0x6ff2,0x6ff9,0x3aa7},
{0x6ffa,0x6ffa,0x1f9c},
{0x6ffb,0x6ffb,0x3aaf},
{0x6ffc,0x6ffc,0x23da},
{0x6ffd,0x6ffd,0x3ab0},
{0x6ffe,0x6ffe,0x2053},
{0x6fff,0x7004,0x3ab1},
{0x7005,0x7005,0x23e9},
{0x7006,0x7006,0x23e4},
{0x7007,0x7008,0x3ab7},
{0x7009,0x7009,0x21d5},
{0x700a,0x700a,0x3ab9},
{0x700b,0x700b,0x23e6},
{0x700c,0x700e,0x3aba},
{0x700f,0x700f,0x23df},
{0x7010,0x7010,0x3abd},
{0x7011,0x7011,0xbf8},
{0x7012,0x7014,0x3abe},
{0x7015,0x7015,0x1e4f},
{0x7016,0x7017,0x3ac1},
{0x7018,0x7018,0x23d9},
{0x7019,0x7019,0x3ac3},
{0x701a,0x701a,0x1727},
{0x701b,0x701b,0x1729},
{0x701c,0x701c,0x3ac4},
{0x701d,0x701d,0x2014},
{0x701e,0x701e,0x3ac5},
{0x701f,0x701f,0x23ec},
{0x7020,0x7020,0x23eb},
{0x7021,0x7022,0x3ac6},
{0x7023,0x7023,0x1728},
{0x7024,0x7026,0x3ac8},
{0x7027,0x7027,0x23d8},
{0x7028,0x7028,0x23ee},
{0x7029,0x702f,0x3acb},
{0x7030,0x7030,0x268e},
{0x7031,0x7031,0x3ad2},
{0x7032,0x7032,0x23ed},
{0x7033,0x7034,0x3ad3},
{0x7035,0x7035,0x172b},
{0x7036,0x7038,0x3ad5},
{0x7039,0x7039,0x172a},
{0x703a,0x703d,0x3ad8},
{0x703e,0x703e,0x1ffa},
{0x703f,0x7042,0x3adc},
{0x7043,0x7043,0x23d6},
{0x7044,0x7044,0x23e8},
{0x7045,0x704b,0x3ae0},
{0x704c,0x704c,0x739},
{0x704d,0x704e,0x3ae7},
{0x704f,0x704f,0x172c},
{0x7050,0x7050,0x3ae9},
{0x7051,0x7051,0x2106},
{0x7052,0x7054,0x3aea},
{0x7055,0x7055,0x200b},
{0x7056,0x7057,0x3aed},
{0x7058,0x7058,0x2166},
{0x7059,0x705c,0x3aef},
{0x705d,0x705d,0x23ef},
{0x705e,0x705e,0x172d},
{0x705f,0x7062,0x3af3},
{0x7063,0x7063,0x2189},
{0x7064,0x7064,0x2058},
{0x7065,0x7066,0x3af7},
{0x7067,0x7067,0x23e7},
{0x7068,0x706a,0x3af9},
{0x706b,0x706b,0x805},
{0x706c,0x706c,0x19ef},
{0x706d,0x706d,0xaf5},
{0x706e,0x706e,0x3afc},
{0x706f,0x706f,0x5a7},
{0x7070,0x7070,0x7e7},
{0x7071,0x7074,0x3afd},
{0x7075,0x7075,0xa32},
{0x7076,0x7076,0x1131},
{0x7077,0x7077,0x3b01},
{0x7078,0x7078,0x8f3},
{0x7079,0x707b,0x3b02},
{0x707c,0x707c,0x1223},
{0x707d,0x707d,0x3b05},
{0x707e,0x707e,0x1119},
{0x707f,0x707f,0x49a},
{0x7080,0x7080,0x19cc},
{0x7081,0x7084,0x3b06},
{0x7085,0x7085,0x1913},
{0x7086,0x7088,0x3b0a},
{0x7089,0x7089,0xa56},
{0x708a,0x708a,0x539},
{0x708b,0x708d,0x3b0d},
{0x708e,0x708e,0x1000},
{0x708f,0x7091,0x3b10},
{0x7092,0x7092,0x4d9},
{0x7093,0x7093,0x3b13},
{0x7094,0x7094,0xc8d},
{0x7095,0x7095,0x948},
{0x7096,0x7096,0x19ce},
{0x7097,0x7098,0x3b14},
{0x7099,0x7099,0x11ca},
{0x709a,0x709b,0x3b16},
{0x709c,0x709c,0x19cd},
{0x709d,0x709d,0x19cf},
{0x709e,0x70aa,0x3b18},
{0x70ab,0x70ab,0x19d3},
{0x70ac,0x70ac,0x915},
{0x70ad,0x70ad,0xe12},
{0x70ae,0x70ae,0xb9b},
{0x70af,0x70af,0x8eb},
{0x70b0,0x70b0,0x3b25},
{0x70b1,0x70b1,0x19d4},
{0x70b2,0x70b2,0x3b26},
{0x70b3,0x70b3,0x467},
{0x70b4,0x70b6,0x3b27},
{0x70b7,0x70b7,0x19d2},
{0x70b8,0x70b8,0x1149},
{0x70b9,0x70b9,0x5c4},
{0x70ba,0x70ba,0x3b2a},
{0x70bb,0x70bb,0x19d0},
{0x70bc,0x70bc,0x9ff},
{0x70bd,0x70bd,0x508},
{0x70be,0x70bf,0x3b2b},
{0x70c0,0x70c0,0x19d1},
{0x70c1,0x70c1,0xdad},
{0x70c2,0x70c2,0x9ae},
{0x70c3,0x70c3,0xe51},
{0x70c4,0x70c7,0x3b2d},
{0x70c8,0x70c8,0xa1b},
{0x70c9,0x70c9,0x3b31},
{0x70ca,0x70ca,0x19d6},
{0x70cb,0x70ce,0x3b32},
{0x70cf,0x70cf,0x21a3},
{0x70d0,0x70d7,0x3b36},
{0x70d8,0x70d8,0x79d},
{0x70d9,0x70d9,0x9be},
{0x70da,0x70da,0x3b3e},
{0x70db,0x70db,0x11f1},
{0x70dc,0x70de,0x3b3f},
{0x70df,0x70df,0xff5},
{0x70e0,0x70e3,0x3b42},
{0x70e4,0x70e4,0x94b},
{0x70e5,0x70e5,0x3b46},
{0x70e6,0x70e6,0x650},
{0x70e7,0x70e7,0xd0e},
{0x70e8,0x70e8,0x19d5},
{0x70e9,0x70e9,0x7f7},
{0x70ea,0x70ea,0x3b47},
{0x70eb,0x70eb,0xe1f},
{0x70ec,0x70ec,0x8ce},
{0x70ed,0x70ed,0xca3},
{0x70ee,0x70ee,0x3b48},
{0x70ef,0x70ef,0xf16},
{0x70f0,0x70f3,0x3b49},
{0x70f4,0x70f4,0x217a},
{0x70f5,0x70f6,0x3b4d},
{0x70f7,0x70f7,0xe9a},
{0x70f8,0x70f8,0x3b4f},
{0x70f9,0x70f9,0xbac},
{0x70fa,0x70fc,0x3b50},
{0x70fd,0x70fd,0x686},
{0x70fe,0x7108,0x3b53},
{0x7109,0x7109,0xff2},
{0x710a,0x710a,0x76f},
{0x710b,0x710f,0x3b5e},
{0x7110,0x7110,0x19d7},
{0x7111,0x7112,0x3b63},
{0x7113,0x7113,0x19d8},
{0x7114,0x7114,0x3b65},
{0x7115,0x7115,0x7d5},
{0x7116,0x7116,0x19d9},
{0x7117,0x7117,0x3b66},
{0x7118,0x7118,0x19f0},
{0x7119,0x7119,0x423},
{0x711a,0x711a,0x676},
{0x711b,0x7120,0x3b67},
{0x7121,0x7121,0x21a5},
{0x7122,0x7125,0x3b6d},
{0x7126,0x7126,0x88a},
{0x7127,0x712e,0x3b71},
{0x712f,0x712f,0x19da},
{0x7130,0x7130,0x100f},
{0x7131,0x7131,0x19db},
{0x7132,0x7135,0x3b79},
{0x7136,0x7136,0xc96},
{0x7137,0x7144,0x3b7d},
{0x7145,0x7145,0x19df},
{0x7146,0x7148,0x3b8b},
{0x7149,0x7149,0x2022},
{0x714a,0x714a,0x19e1},
{0x714b,0x714b,0x3b8e},
{0x714c,0x714c,0x7e2},
{0x714d,0x714d,0x3b8f},
{0x714e,0x714e,0x858},
{0x714f,0x7151,0x3b90},
{0x7152,0x7152,0x24d6},
{0x7153,0x715b,0x3b93},
{0x715c,0x715c,0x19dd},
{0x715d,0x715d,0x3b9c},
{0x715e,0x715e,0xcf0},
{0x715f,0x7161,0x3b9d},
{0x7162,0x7162,0x233a},
{0x7163,0x7163,0x3ba0},
{0x7164,0x7164,0xabf},
{0x7165,0x7165,0x3ba1},
{0x7166,0x7166,0x19f1},
{0x7167,0x7167,0x1176},
{0x7168,0x7168,0x19de},
{0x7169,0x7169,0x1eee},
{0x716a,0x716b,0x3ba2},
{0x716c,0x716c,0x24d5},
{0x716d,0x716d,0x3ba4},
{0x716e,0x716e,0x11f2},
{0x716f,0x7171,0x3ba5},
{0x7172,0x7172,0x19e0},
{0x7173,0x7173,0x19dc},
{0x7174,0x7177,0x3ba8},
{0x7178,0x7178,0x19e2},
{0x7179,0x7179,0x3bac},
{0x717a,0x717a,0x19e3},
{0x717b,0x717c,0x3bad},
{0x717d,0x717d,0xcf8},
{0x717e,0x7183,0x3baf},
{0x7184,0x7184,0xf15},
{0x7185,0x7189,0x3bb5},
{0x718a,0x718a,0xfa7},
{0x718b,0x718e,0x3bba},
{0x718f,0x718f,0xfd5},
{0x7190,0x7191,0x3bbe},
{0x7192,0x7192,0x2228},
{0x7193,0x7193,0x3bc0},
{0x7194,0x7194,0xcb6},
{0x7195,0x7196,0x3bc1},
{0x7197,0x7197,0x24d7},
{0x7198,0x7198,0x19e4},
{0x7199,0x7199,0xf04},
{0x719a,0x719e,0x3bc3},
{0x719f,0x719f,0xd83},
{0x71a0,0x71a0,0x19e8},
{0x71a1,0x71a7,0x3bc8},
{0x71a8,0x71a8,0x19e7},
{0x71a9,0x71ab,0x3bcf},
{0x71ac,0x71ac,0x3c9},
{0x71ad,0x71b0,0x3bd2},
{0x71b1,0x71b1,0x20fc},
{0x71b2,0x71b2,0x3bd6},
{0x71b3,0x71b3,0x19e5},
{0x71b4,0x71b4,0x3bd7},
{0x71b5,0x71b5,0x19e6},
{0x71b6,0x71b8,0x3bd8},
{0x71b9,0x71b9,0x19f2},
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{0x7a20,0x7a20,0x512},
{0x7a21,0x7a22,0x410b},
{0x7a23,0x7a23,0x1d8f},
{0x7a24,0x7a2d,0x410d},
{0x7a2e,0x7a2e,0x2295},
{0x7a2f,0x7a30,0x4117},
{0x7a31,0x7a31,0x1e80},
{0x7a32,0x7a32,0x4119},
{0x7a33,0x7a33,0xed7},
{0x7a34,0x7a36,0x411a},
{0x7a37,0x7a37,0x1b28},
{0x7a38,0x7a38,0x411d},
{0x7a39,0x7a39,0x1b27},
{0x7a3a,0x7a3a,0x411e},
{0x7a3b,0x7a3b,0x59f},
{0x7a3c,0x7a3c,0x84d},
{0x7a3d,0x7a3d,0x811},
{0x7a3e,0x7a3e,0x411f},
{0x7a3f,0x7a3f,0x6e0},
{0x7a40,0x7a40,0x2677},
{0x7a41,0x7a45,0x4120},
{0x7a46,0x7a46,0xb25},
{0x7a47,0x7a4b,0x4125},
{0x7a4c,0x7a4c,0x2624},
{0x7a4d,0x7a4d,0x1f69},
{0x7a4e,0x7a4e,0x222b},
{0x7a4f,0x7a50,0x412a},
{0x7a51,0x7a51,0x1b29},
{0x7a52,0x7a56,0x412c},
{0x7a57,0x7a57,0xde0},
{0x7a58,0x7a60,0x4131},
{0x7a61,0x7a61,0x257f},
{0x7a62,0x7a62,0x1f5b},
{0x7a63,0x7a68,0x413a},
{0x7a69,0x7a69,0x219b},
{0x7a6a,0x7a6a,0x4140},
{0x7a6b,0x7a6b,0x267d},
{0x7a6c,0x7a6f,0x4141},
{0x7a70,0x7a70,0x1b2c},
{0x7a71,0x7a73,0x4145},
{0x7a74,0x7a74,0xfd1},
{0x7a75,0x7a75,0x4148},
{0x7a76,0x7a76,0x8ee},
{0x7a77,0x7a77,0xc6b},
{0x7a78,0x7a79,0x1b9a},
{0x7a7a,0x7a7a,0x962},
{0x7a7b,0x7a7e,0x4149},
{0x7a7f,0x7a7f,0x52c},
{0x7a80,0x7a80,0x1b9c},
{0x7a81,0x7a81,0xe6c},
{0x7a82,0x7a82,0x414d},
{0x7a83,0x7a83,0xc51},
{0x7a84,0x7a84,0x114e},
{0x7a85,0x7a85,0x414e},
{0x7a86,0x7a86,0x1b9d},
{0x7a87,0x7a87,0x414f},
{0x7a88,0x7a88,0x1b9e},
{0x7a89,0x7a8c,0x4150},
{0x7a8d,0x7a8d,0xc4c},
{0x7a8e,0x7a90,0x4154},
{0x7a91,0x7a91,0x102b},
{0x7a92,0x7a92,0x11ce},
{0x7a93,0x7a94,0x4157},
{0x7a95,0x7a95,0x1b9f},
{0x7a96,0x7a96,0x8a2},
{0x7a97,0x7a97,0x533},
{0x7a98,0x7a98,0x8ec},
{0x7a99,0x7a9b,0x4159},
{0x7a9c,0x7a9c,0x55f},
{0x7a9d,0x7a9d,0xee0},
{0x7a9e,0x7a9e,0x415c},
{0x7a9f,0x7a9f,0x96c},
{0x7aa0,0x7aa0,0x1ba1},
{0x7aa1,0x7aa4,0x415d},
{0x7aa5,0x7aa5,0x987},
{0x7aa6,0x7aa6,0x1ba0},
{0x7aa7,0x7aa7,0x4161},
{0x7aa8,0x7aa8,0x1ba3},
{0x7aa9,0x7aa9,0x21a0},
{0x7aaa,0x7aaa,0x2186},
{0x7aab,0x7aab,0x4162},
{0x7aac,0x7aac,0x1ba2},
{0x7aad,0x7aad,0x1ba4},
{0x7aae,0x7aae,0x20ed},
{0x7aaf,0x7ab2,0x4163},
{0x7ab3,0x7ab3,0x1ba5},
{0x7ab4,0x7ab5,0x4167},
{0x7ab6,0x7ab6,0x25b9},
{0x7ab7,0x7ab9,0x4169},
{0x7aba,0x7aba,0x1fea},
{0x7abb,0x7abe,0x416c},
{0x7abf,0x7abf,0xa47},
{0x7ac0,0x7ac3,0x4170},
{0x7ac4,0x7ac4,0x1ea4},
{0x7ac5,0x7ac5,0x20e1},
{0x7ac6,0x7ac6,0x4174},
{0x7ac7,0x7ac7,0x25b8},
{0x7ac8,0x7ac8,0x2260},
{0x7ac9,0x7ac9,0x4175},
{0x7aca,0x7aca,0x20e2},
{0x7acb,0x7acb,0x9eb},
{0x7acc,0x7ad5,0x4176},
{0x7ad6,0x7ad6,0xd91},
{0x7ad7,0x7ad8,0x4180},
{0x7ad9,0x7ad9,0x115f},
{0x7ada,0x7add,0x4182},
{0x7ade,0x7ade,0x8e9},
{0x7adf,0x7adf,0x8e8},
{0x7ae0,0x7ae0,0x1163},
{0x7ae1,0x7ae2,0x4186},
{0x7ae3,0x7ae3,0x92f},
{0x7ae4,0x7ae4,0x4188},
{0x7ae5,0x7ae5,0xe60},
{0x7ae6,0x7ae6,0x1b99},
{0x7ae7,0x7ae9,0x4189},
{0x7aea,0x7aea,0x2141},
{0x7aeb,0x7aec,0x418c},
{0x7aed,0x7aed,0x8b0},
{0x7aee,0x7aee,0x418e},
{0x7aef,0x7aef,0x60a},
{0x7af0,0x7af5,0x418f},
{0x7af6,0x7af6,0x1fc7},
{0x7af7,0x7af8,0x4195},
{0x7af9,0x7af9,0x11f0},
{0x7afa,0x7afa,0x1c63},
{0x7afb,0x7afc,0x4197},
{0x7afd,0x7afd,0x1c64},
{0x7afe,0x7afe,0x4199},
{0x7aff,0x7aff,0x6c8},
{0x7b00,0x7b02,0x419a},
{0x7b03,0x7b04,0x1c66},
{0x7b05,0x7b05,0x419d},
{0x7b06,0x7b06,0x3d5},
{0x7b07,0x7b07,0x419e},
{0x7b08,0x7b08,0x1c65},
{0x7b09,0x7b09,0x419f},
{0x7b0a,0x7b0a,0x1c69},
{0x7b0b,0x7b0b,0xde6},
{0x7b0c,0x7b0e,0x41a0},
{0x7b0f,0x7b0f,0x1c6b},
{0x7b10,0x7b10,0x41a3},
{0x7b11,0x7b11,0xf71},
{0x7b12,0x7b13,0x41a4},
{0x7b14,0x7b14,0x433},
{0x7b15,0x7b15,0x1c68},
{0x7b16,0x7b18,0x41a6},
{0x7b19,0x7b19,0x1c6f},
{0x7b1a,0x7b1a,0x41a9},
{0x7b1b,0x7b1b,0x5b2},
{0x7b1c,0x7b1d,0x41aa},
{0x7b1e,0x7b1e,0x1c77},
{0x7b1f,0x7b1f,0x41ac},
{0x7b20,0x7b20,0x1c72},
{0x7b21,0x7b23,0x41ad},
{0x7b24,0x7b24,0x1c74},
{0x7b25,0x7b25,0x1c73},
{0x7b26,0x7b26,0x698},
{0x7b27,0x7b27,0x41b0},
{0x7b28,0x7b28,0x428},
{0x7b29,0x7b29,0x41b1},
{0x7b2a,0x7b2a,0x1c6e},
{0x7b2b,0x7b2b,0x1c6a},
{0x7b2c,0x7b2c,0x5bb},
{0x7b2d,0x7b2d,0x41b2},
{0x7b2e,0x7b2e,0x1c70},
{0x7b2f,0x7b30,0x41b3},
{0x7b31,0x7b31,0x1c71},
{0x7b32,0x7b32,0x41b5},
{0x7b33,0x7b33,0x1c75},
{0x7b34,0x7b37,0x41b6},
{0x7b38,0x7b38,0x1c6d},
{0x7b39,0x7b39,0x41ba},
{0x7b3a,0x7b3a,0x856},
{0x7b3b,0x7b3b,0x41bb},
{0x7b3c,0x7b3c,0xa46},
{0x7b3d,0x7b3d,0x41bc},
{0x7b3e,0x7b3e,0x1c76},
{0x7b3f,0x7b44,0x41bd},
{0x7b45,0x7b45,0x1c7a},
{0x7b46,0x7b46,0x1e41},
{0x7b47,0x7b47,0x1c6c},
{0x7b48,0x7b48,0x41c3},
{0x7b49,0x7b49,0x5a9},
{0x7b4a,0x7b4a,0x41c4},
{0x7b4b,0x7b4b,0x8bf},
{0x7b4c,0x7b4c,0x1c7c},
{0x7b4d,0x7b4e,0x41c5},
{0x7b4f,0x7b4f,0x641},
{0x7b50,0x7b50,0x97d},
{0x7b51,0x7b51,0x11fd},
{0x7b52,0x7b52,0xe63},
{0x7b53,0x7b53,0x41c7},
{0x7b54,0x7b54,0x573},
{0x7b55,0x7b55,0x41c8},
{0x7b56,0x7b56,0x4a6},
{0x7b57,0x7b57,0x41c9},
{0x7b58,0x7b58,0x1c78},
{0x7b59,0x7b59,0x41ca},
{0x7b5a,0x7b5a,0x1c79},
{0x7b5b,0x7b5b,0xcf1},
{0x7b5c,0x7b5c,0x41cb},
{0x7b5d,0x7b5d,0x1c7d},
{0x7b5e,0x7b5f,0x41cc},
{0x7b60,0x7b60,0x1c7e},
{0x7b61,0x7b61,0x41ce},
{0x7b62,0x7b62,0x1c81},
{0x7b63,0x7b66,0x41cf},
{0x7b67,0x7b67,0x25e4},
{0x7b68,0x7b6d,0x41d3},
{0x7b6e,0x7b6e,0x1c7f},
{0x7b6f,0x7b70,0x41d9},
{0x7b71,0x7b71,0x1c83},
{0x7b72,0x7b72,0x1c82},
{0x7b73,0x7b74,0x41db},
{0x7b75,0x7b75,0x1c7b},
{0x7b76,0x7b76,0x41dd},
{0x7b77,0x7b77,0x977},
{0x7b78,0x7b78,0x41de},
{0x7b79,0x7b79,0x514},
{0x7b7a,0x7b7a,0x41df},
{0x7b7b,0x7b7b,0x1c80},
{0x7b7c,0x7b7d,0x41e0},
{0x7b7e,0x7b7e,0xc26},
{0x7b7f,0x7b7f,0x41e2},
{0x7b80,0x7b80,0x865},
{0x7b81,0x7b84,0x41e3},
{0x7b85,0x7b85,0x1c8b},
{0x7b86,0x7b8a,0x41e7},
{0x7b8b,0x7b8b,0x1f86},
{0x7b8c,0x7b8c,0x41ec},
{0x7b8d,0x7b8d,0x718},
{0x7b8e,0x7b8f,0x41ed},
{0x7b90,0x7b90,0x1c84},
{0x7b91,0x7b93,0x41ef},
{0x7b94,0x7b94,0x474},
{0x7b95,0x7b95,0x813},
{0x7b96,0x7b96,0x41f2},
{0x7b97,0x7b97,0xdd8},
{0x7b98,0x7b9b,0x41f3},
{0x7b9c,0x7b9c,0x1c8d},
{0x7b9d,0x7b9d,0x1c89},
{0x7b9e,0x7ba0,0x41f7},
{0x7ba1,0x7ba1,0x735},
{0x7ba2,0x7ba2,0x1c8e},
{0x7ba3,0x7ba5,0x41fa},
{0x7ba6,0x7ba7,0x1c85},
{0x7ba8,0x7ba8,0x1c8a},
{0x7ba9,0x7ba9,0xa88},
{0x7baa,0x7baa,0x1c8c},
{0x7bab,0x7bab,0x1c8f},
{0x7bac,0x7bac,0x1c88},
{0x7bad,0x7bad,0x870},
{0x7bae,0x7bb0,0x41fd},
{0x7bb1,0x7bb1,0xf51},
{0x7bb2,0x7bb3,0x4200},
{0x7bb4,0x7bb4,0x1c90},
{0x7bb5,0x7bb7,0x4202},
{0x7bb8,0x7bb8,0x1c87},
{0x7bb9,0x7bbf,0x4205},
{0x7bc0,0x7bc0,0x1fb3},
{0x7bc1,0x7bc1,0x1c92},
{0x7bc2,0x7bc3,0x420c},
{0x7bc4,0x7bc4,0x1eef},
{0x7bc5,0x7bc5,0x420e},
{0x7bc6,0x7bc6,0x120a},
{0x7bc7,0x7bc7,0xbc9},
{0x7bc8,0x7bc8,0x420f},
{0x7bc9,0x7bc9,0x22a4},
{0x7bca,0x7bca,0x4210},
{0x7bcb,0x7bcb,0x25e8},
{0x7bcc,0x7bcc,0x1c93},
{0x7bcd,0x7bd0,0x4211},
{0x7bd1,0x7bd1,0x1c91},
{0x7bd2,0x7bd2,0x4215},
{0x7bd3,0x7bd3,0xa4f},
{0x7bd4,0x7bd8,0x4216},
{0x7bd9,0x7bd9,0x6d8},
{0x7bda,0x7bda,0x1c95},
{0x7bdb,0x7bdc,0x421b},
{0x7bdd,0x7bdd,0x1c94},
{0x7bde,0x7be0,0x421d},
{0x7be1,0x7be1,0x55e},
{0x7be2,0x7be3,0x4220},
{0x7be4,0x7be4,0x25e3},
{0x7be5,0x7be6,0x1c96},
{0x7be7,0x7be8,0x4222},
{0x7be9,0x7be9,0x2111},
{0x7bea,0x7bea,0x1c98},
{0x7beb,0x7bed,0x4224},
{0x7bee,0x7bee,0x9a5},
{0x7bef,0x7bf0,0x4227},
{0x7bf1,0x7bf1,0x9d4},
{0x7bf2,0x7bf2,0x4229},
{0x7bf3,0x7bf3,0x25e6},
{0x7bf4,0x7bf6,0x422a},
{0x7bf7,0x7bf7,0xbb2},
{0x7bf8,0x7bfb,0x422d},
{0x7bfc,0x7bfc,0x1c9b},
{0x7bfd,0x7bfd,0x4231},
{0x7bfe,0x7bfe,0x1c9a},
{0x7bff,0x7bff,0x4232},
{0x7c00,0x7c00,0x25e7},
{0x7c01,0x7c06,0x4233},
{0x7c07,0x7c07,0x55b},
{0x7c08,0x7c0a,0x4239},
{0x7c0b,0x7c0b,0x1c9e},
{0x7c0c,0x7c0c,0x1c99},
{0x7c0d,0x7c0d,0x2041},
{0x7c0e,0x7c0e,0x423c},
{0x7c0f,0x7c0f,0x1c9c},
{0x7c10,0x7c15,0x423d},
{0x7c16,0x7c16,0x1c9d},
{0x7c17,0x7c1d,0x4243},
{0x7c1e,0x7c1e,0x25ea},
{0x7c1f,0x7c1f,0x1c9f},
{0x7c20,0x7c20,0x424a},
{0x7c21,0x7c21,0x1f8f},
{0x7c22,0x7c22,0x424b},
{0x7c23,0x7c23,0x25ec},
{0x7c24,0x7c25,0x424c},
{0x7c26,0x7c26,0x1ca1},
{0x7c27,0x7c27,0x7de},
{0x7c28,0x7c29,0x424e},
{0x7c2a,0x7c2a,0x1ca0},
{0x7c2b,0x7c2b,0x25eb},
{0x7c2c,0x7c37,0x4250},
{0x7c38,0x7c38,0x1ca2},
{0x7c39,0x7c3c,0x425c},
{0x7c3d,0x7c3d,0x20d0},
{0x7c3e,0x7c3e,0x201d},
{0x7c3f,0x7c3f,0x485},
{0x7c40,0x7c40,0x1ca4},
{0x7c41,0x7c41,0x1ca3},
{0x7c42,0x7c42,0x4260},
{0x7c43,0x7c43,0x1ff7},
{0x7c44,0x7c4b,0x4261},
{0x7c4c,0x7c4c,0x1e8d},
{0x7c4d,0x7c4d,0x821},
{0x7c4e,0x7c5b,0x4269},
{0x7c5c,0x7c5c,0x25e9},
{0x7c5d,0x7c5e,0x4277},
{0x7c5f,0x7c5f,0x25ee},
{0x7c60,0x7c60,0x203a},
{0x7c61,0x7c63,0x4279},
{0x7c64,0x7c64,0x2693},
{0x7c65,0x7c68,0x427c},
{0x7c69,0x7c69,0x25e5},
{0x7c6a,0x7c6a,0x25ed},
{0x7c6b,0x7c6b,0x4280},
{0x7c6c,0x7c6c,0x2009},
{0x7c6d,0x7c6d,0x4281},
{0x7c6e,0x7c6e,0x2065},
{0x7c6f,0x7c71,0x4282},
{0x7c72,0x7c72,0x26a3},
{0x7c73,0x7c73,0xadc},
{0x7c74,0x7c74,0x12f5},
{0x7c75,0x7c7a,0x4285},
{0x7c7b,0x7c7b,0x9cb},
{0x7c7c,0x7c7c,0x1cca},
{0x7c7d,0x7c7d,0x122e},
{0x7c7e,0x7c88,0x428b},
{0x7c89,0x7c89,0x678},
{0x7c8a,0x7c90,0x4296},
{0x7c91,0x7c91,0x1ccc},
{0x7c92,0x7c92,0x9ec},
{0x7c93,0x7c94,0x429d},
{0x7c95,0x7c95,0xbe8},
{0x7c96,0x7c96,0x429f},
{0x7c97,0x7c97,0x559},
{0x7c98,0x7c98,0x1154},
{0x7c99,0x7c9b,0x42a0},
{0x7c9c,0x7c9c,0x1cce},
{0x7c9d,0x7c9d,0x1ccd},
{0x7c9e,0x7c9e,0x1ccf},
{0x7c9f,0x7c9f,0xdcf},
{0x7ca0,0x7ca1,0x42a3},
{0x7ca2,0x7ca2,0x1cd0},
{0x7ca3,0x7ca3,0x42a5},
{0x7ca4,0x7ca4,0x1104},
{0x7ca5,0x7ca5,0x11df},
{0x7ca6,0x7ca9,0x42a6},
{0x7caa,0x7caa,0x67d},
{0x7cab,0x7cad,0x42aa},
{0x7cae,0x7cae,0xa01},
{0x7caf,0x7cb0,0x42ad},
{0x7cb1,0x7cb1,0xa04},
{0x7cb2,0x7cb2,0x1cd1},
{0x7cb3,0x7cb3,0x8db},
{0x7cb4,0x7cb8,0x42af},
{0x7cb9,0x7cb9,0x565},
{0x7cba,0x7cbb,0x42b4},
{0x7cbc,0x7cbd,0x1cd2},
{0x7cbe,0x7cbe,0x8da},
{0x7cbf,0x7cc0,0x42b6},
{0x7cc1,0x7cc1,0x1cd4},
{0x7cc2,0x7cc4,0x42b8},
{0x7cc5,0x7cc5,0x1cd9},
{0x7cc6,0x7cc6,0x42bb},
{0x7cc7,0x7cc7,0x1cd5},
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{0x7f1a,0x7f1a,0x6ba},
{0x7f1b,0x7f1b,0x1800},
{0x7f1c,0x7f1c,0x17ff},
{0x7f1d,0x7f1d,0x689},
{0x7f1e,0x7f1e,0x43df},
{0x7f1f,0x7f1f,0x1801},
{0x7f20,0x7f20,0x4bf},
{0x7f21,0x7f27,0x1802},
{0x7f28,0x7f28,0x108c},
{0x7f29,0x7f29,0xdea},
{0x7f2a,0x7f2d,0x1809},
{0x7f2e,0x7f2e,0xd02},
{0x7f2f,0x7f33,0x180d},
{0x7f34,0x7f34,0x89a},
{0x7f35,0x7f35,0x1812},
{0x7f36,0x7f36,0x1c5e},
{0x7f37,0x7f37,0x43e0},
{0x7f38,0x7f38,0x6d2},
{0x7f39,0x7f39,0x43e1},
{0x7f3a,0x7f3a,0xc8c},
{0x7f3b,0x7f41,0x43e2},
{0x7f42,0x7f42,0x1c5f},
{0x7f43,0x7f43,0x43e9},
{0x7f44,0x7f45,0x1c60},
{0x7f46,0x7f4b,0x43ea},
{0x7f4c,0x7f4c,0x25e2},
{0x7f4d,0x7f4d,0x43f0},
{0x7f4e,0x7f4e,0x269a},
{0x7f4f,0x7f4f,0x43f1},
{0x7f50,0x7f50,0x737},
{0x7f51,0x7f51,0xea9},
{0x7f52,0x7f53,0x43f2},
{0x7f54,0x7f54,0x129e},
{0x7f55,0x7f55,0x768},
{0x7f56,0x7f56,0x43f4},
{0x7f57,0x7f57,0xa85},
{0x7f58,0x7f58,0x1a81},
{0x7f59,0x7f59,0x43f5},
{0x7f5a,0x7f5a,0x640},
{0x7f5b,0x7f5e,0x43f6},
{0x7f5f,0x7f5f,0x1a83},
{0x7f60,0x7f60,0x43fa},
{0x7f61,0x7f61,0x1a82},
{0x7f62,0x7f62,0x3e0},
{0x7f63,0x7f67,0x43fb},
{0x7f68,0x7f68,0x1a85},
{0x7f69,0x7f69,0x1177},
{0x7f6a,0x7f6a,0x124c},
{0x7f6b,0x7f6d,0x4400},
{0x7f6e,0x7f6e,0x11c2},
{0x7f6f,0x7f6f,0x4403},
{0x7f70,0x7f70,0x1eea},
{0x7f71,0x7f71,0x1a87},
{0x7f72,0x7f72,0xd87},
{0x7f73,0x7f73,0x4404},
{0x7f74,0x7f74,0x1a86},
{0x7f75,0x7f76,0x4405},
{0x7f77,0x7f77,0x1e2c},
{0x7f78,0x7f78,0x4407},
{0x7f79,0x7f79,0x1a88},
{0x7f7a,0x7f7d,0x4408},
{0x7f7e,0x7f7e,0x1a8a},
{0x7f7f,0x7f80,0x440c},
{0x7f81,0x7f81,0x1a89},
{0x7f82,0x7f84,0x440e},
{0x7f85,0x7f85,0x2062},
{0x7f86,0x7f86,0x24f1},
{0x7f87,0x7f87,0x4411},
{0x7f88,0x7f88,0x24f2},
{0x7f89,0x7f89,0x4412},
{0x7f8a,0x7f8a,0x101b},
{0x7f8b,0x7f8b,0x4413},
{0x7f8c,0x7f8c,0xc39},
{0x7f8d,0x7f8d,0x4414},
{0x7f8e,0x7f8e,0xac5},
{0x7f8f,0x7f93,0x4415},
{0x7f94,0x7f94,0x6dc},
{0x7f95,0x7f99,0x441a},
{0x7f9a,0x7f9a,0xa30},
{0x7f9b,0x7f9c,0x441f},
{0x7f9d,0x7f9d,0x1cc4},
{0x7f9e,0x7f9e,0xfaa},
{0x7f9f,0x7f9f,0x1cc5},
{0x7fa0,0x7fa0,0x4421},
{0x7fa1,0x7fa1,0xf48},
{0x7fa2,0x7fa3,0x4422},
{0x7fa4,0x7fa4,0xc95},
{0x7fa5,0x7fa5,0x25f2},
{0x7fa6,0x7fa6,0x4424},
{0x7fa7,0x7fa7,0x1cc6},
{0x7fa8,0x7fa8,0x4425},
{0x7fa9,0x7fa9,0x2215},
{0x7faa,0x7fae,0x4426},
{0x7faf,0x7fb0,0x1cc7},
{0x7fb1,0x7fb1,0x442b},
{0x7fb2,0x7fb2,0x1cc9},
{0x7fb3,0x7fb7,0x442c},
{0x7fb8,0x7fb8,0x130e},
{0x7fb9,0x7fb9,0x6f9},
{0x7fba,0x7fbb,0x4431},
{0x7fbc,0x7fbc,0x176d},
{0x7fbd,0x7fbd,0x10d5},
{0x7fbe,0x7fbe,0x4433},
{0x7fbf,0x7fbf,0x1cde},
{0x7fc0,0x7fc0,0x4434},
{0x7fc1,0x7fc1,0xedb},
{0x7fc2,0x7fc4,0x4435},
{0x7fc5,0x7fc5,0x506},
{0x7fc6,0x7fc9,0x4438},
{0x7fca,0x7fca,0x1b98},
{0x7fcb,0x7fcb,0x443c},
{0x7fcc,0x7fcc,0x1075},
{0x7fcd,0x7fcd,0x443d},
{0x7fce,0x7fce,0x1cdf},
{0x7fcf,0x7fd1,0x443e},
{0x7fd2,0x7fd2,0x21ae},
{0x7fd3,0x7fd3,0x4441},
{0x7fd4,0x7fd4,0xf55},
{0x7fd5,0x7fd5,0x1ce0},
{0x7fd6,0x7fd7,0x4442},
{0x7fd8,0x7fd8,0xc49},
{0x7fd9,0x7fde,0x4444},
{0x7fdf,0x7fdf,0x5b5},
{0x7fe0,0x7fe0,0x567},
{0x7fe1,0x7fe1,0x1ce2},
{0x7fe2,0x7fe4,0x444a},
{0x7fe5,0x7fe5,0x1ce1},
{0x7fe6,0x7fe6,0x1ce3},
{0x7fe7,0x7fe8,0x444d},
{0x7fe9,0x7fe9,0x1ce4},
{0x7fea,0x7fed,0x444f},
{0x7fee,0x7fee,0x1ce5},
{0x7fef,0x7fef,0x4453},
{0x7ff0,0x7ff0,0x769},
{0x7ff1,0x7ff1,0x3ca},
{0x7ff2,0x7ff2,0x4454},
{0x7ff3,0x7ff3,0x1ce6},
{0x7ff4,0x7ff8,0x4455},
{0x7ff9,0x7ff9,0x20e0},
{0x7ffa,0x7ffa,0x445a},
{0x7ffb,0x7ffb,0x64a},
{0x7ffc,0x7ffc,0x1074},
{0x7ffd,0x7fff,0x445b},
{0x8000,0x8000,0x1032},
{0x8001,0x8001,0x9ba},
{0x8002,0x8002,0x445e},
{0x8003,0x8003,0x949},
{0x8004,0x8004,0x1953},
{0x8005,0x8005,0x1180},
{0x8006,0x8006,0x191a},
{0x8007,0x800a,0x445f},
{0x800b,0x800b,0x1bd7},
{0x800c,0x800c,0x637},
{0x800d,0x800d,0xd98},
{0x800e,0x800f,0x4463},
{0x8010,0x8010,0xb30},
{0x8011,0x8011,0x4465},
{0x8012,0x8012,0x1bcb},
{0x8013,0x8013,0x4466},
{0x8014,0x8014,0x1bcc},
{0x8015,0x8015,0x6f6},
{0x8016,0x8016,0x1bcd},
{0x8017,0x8017,0x77b},
{0x8018,0x8018,0x1108},
{0x8019,0x8019,0x3dd},
{0x801a,0x801b,0x4467},
{0x801c,0x801c,0x1bce},
{0x801d,0x801f,0x4469},
{0x8020,0x8020,0x1bcf},
{0x8021,0x8021,0x446c},
{0x8022,0x8022,0x1bd0},
{0x8023,0x8024,0x446d},
{0x8025,0x8027,0x1bd1},
{0x8028,0x8028,0x1bd5},
{0x8029,0x8029,0x1bd4},
{0x802a,0x802a,0xb96},
{0x802b,0x802b,0x446f},
{0x802c,0x802c,0x25c2},
{0x802d,0x802d,0x4470},
{0x802e,0x802e,0x25c1},
{0x802f,0x8030,0x4471},
{0x8031,0x8031,0x1bd6},
{0x8032,0x8032,0x4473},
{0x8033,0x8033,0x639},
{0x8034,0x8034,0x4474},
{0x8035,0x8035,0x1bd8},
{0x8036,0x8036,0x1035},
{0x8037,0x8037,0x14b1},
{0x8038,0x8038,0xdbf},
{0x8039,0x803a,0x4475},
{0x803b,0x803b,0x501},
{0x803c,0x803c,0x4477},
{0x803d,0x803d,0x583},
{0x803e,0x803e,0x4478},
{0x803f,0x803f,0x6fb},
{0x8040,0x8041,0x4479},
{0x8042,0x8042,0xb57},
{0x8043,0x8043,0x1bd9},
{0x8044,0x8045,0x447b},
{0x8046,0x8046,0x1bda},
{0x8047,0x8049,0x447d},
{0x804a,0x804a,0xa0d},
{0x804b,0x804b,0xa44},
{0x804c,0x804c,0x11af},
{0x804d,0x804d,0x1bdb},
{0x804e,0x8051,0x4480},
{0x8052,0x8052,0x1bdc},
{0x8053,0x8053,0x4484},
{0x8054,0x8054,0x9f3},
{0x8055,0x8055,0x4485},
{0x8056,0x8056,0x2128},
{0x8057,0x8057,0x4486},
{0x8058,0x8058,0xbd7},
{0x8059,0x8059,0x4487},
{0x805a,0x805a,0x90a},
{0x805b,0x805d,0x4488},
{0x805e,0x805e,0x2199},
{0x805f,0x8068,0x448b},
{0x8069,0x8069,0x1bdd},
{0x806a,0x806a,0x552},
{0x806b,0x806e,0x4495},
{0x806f,0x806f,0x2017},
{0x8070,0x8070,0x1ea0},
{0x8071,0x8071,0x1bde},
{0x8072,0x8072,0x2125},
{0x8073,0x8073,0x214d},
{0x8074,0x8074,0x4499},
{0x8075,0x8075,0x25c4},
{0x8076,0x8076,0x209d},
{0x8077,0x8077,0x228a},
{0x8078,0x8078,0x449a},
{0x8079,0x8079,0x25c3},
{0x807a,0x807c,0x449b},
{0x807d,0x807d,0x2179},
{0x807e,0x807e,0x2038},
{0x807f,0x807f,0x1a1e},
{0x8080,0x8080,0x1a1d},
{0x8081,0x8082,0x449e},
{0x8083,0x8083,0xdd5},
{0x8084,0x8084,0x1065},
{0x8085,0x8085,0x2155},
{0x8086,0x8086,0xdb6},
{0x8087,0x8087,0x1179},
{0x8088,0x8088,0x44a0},
{0x8089,0x8089,0xcbd},
{0x808a,0x808a,0x44a1},
{0x808b,0x808b,0x9ca},
{0x808c,0x808c,0x814},
{0x808d,0x8092,0x44a2},
{0x8093,0x8093,0x1971},
{0x8094,0x8095,0x44a8},
{0x8096,0x8096,0xf6f},
{0x8097,0x8097,0x44aa},
{0x8098,0x8098,0x11e1},
{0x8099,0x8099,0x44ab},
{0x809a,0x809a,0x606},
{0x809b,0x809b,0x6d3},
{0x809c,0x809c,0x1970},
{0x809d,0x809d,0x6c9},
{0x809e,0x809e,0x44ac},
{0x809f,0x809f,0x196f},
{0x80a0,0x80a0,0x4cb},
{0x80a1,0x80a1,0x722},
{0x80a2,0x80a2,0x11aa},
{0x80a3,0x80a3,0x44ad},
{0x80a4,0x80a4,0x691},
{0x80a5,0x80a5,0x667},
{0x80a6,0x80a8,0x44ae},
{0x80a9,0x80a9,0x85a},
{0x80aa,0x80aa,0x65b},
{0x80ab,0x80ab,0x1976},
{0x80ac,0x80ac,0x44b1},
{0x80ad,0x80ad,0x1977},
{0x80ae,0x80ae,0x3c4},
{0x80af,0x80af,0x95c},
{0x80b0,0x80b0,0x44b2},
{0x80b1,0x80b1,0x1975},
{0x80b2,0x80b2,0x10e2},
{0x80b3,0x80b3,0x44b3},
{0x80b4,0x80b4,0x1978},
{0x80b5,0x80b6,0x44b4},
{0x80b7,0x80b7,0x1979},
{0x80b8,0x80b9,0x44b6},
{0x80ba,0x80ba,0x66b},
{0x80bb,0x80bb,0x44b8},
{0x80bc,0x80bc,0x1972},
{0x80bd,0x80bd,0x1974},
{0x80be,0x80be,0xd2f},
{0x80bf,0x80bf,0x11d6},
{0x80c0,0x80c0,0x116e},
{0x80c1,0x80c1,0xf7d},
{0x80c2,0x80c2,0x197f},
{0x80c3,0x80c3,0xec7},
{0x80c4,0x80c4,0x1980},
{0x80c5,0x80c5,0x44b9},
{0x80c6,0x80c6,0x589},
{0x80c7,0x80cb,0x44ba},
{0x80cc,0x80cc,0x41c},
{0x80cd,0x80cd,0x1982},
{0x80ce,0x80ce,0xdf8},
{0x80cf,0x80d5,0x44bf},
{0x80d6,0x80d6,0xb97},
{0x80d7,0x80d7,0x1983},
{0x80d8,0x80d8,0x44c6},
{0x80d9,0x80d9,0x1981},
{0x80da,0x80da,0xba0},
{0x80db,0x80db,0x197e},
{0x80dc,0x80dc,0xd3b},
{0x80dd,0x80dd,0x1985},
{0x80de,0x80de,0x406},
{0x80df,0x80e0,0x44c7},
{0x80e1,0x80e1,0x7b1},
{0x80e2,0x80e3,0x44c9},
{0x80e4,0x80e4,0x126d},
{0x80e5,0x80e5,0x1bc7},
{0x80e6,0x80e6,0x44cb},
{0x80e7,0x80ea,0x197a},
{0x80eb,0x80eb,0x1986},
{0x80ec,0x80ec,0x179a},
{0x80ed,0x80ed,0x1989},
{0x80ee,0x80ee,0x44cc},
{0x80ef,0x80ef,0x975},
{0x80f0,0x80f0,0x104f},
{0x80f1,0x80f1,0x1987},
{0x80f2,0x80f2,0x198c},
{0x80f3,0x80f3,0x6e7},
{0x80f4,0x80f4,0x1988},
{0x80f5,0x80f5,0x44cd},
{0x80f6,0x80f6,0x88b},
{0x80f7,0x80f7,0x44ce},
{0x80f8,0x80f8,0xfa3},
{0x80f9,0x80f9,0x44cf},
{0x80fa,0x80fa,0x3c2},
{0x80fb,0x80fb,0x44d0},
{0x80fc,0x80fc,0x198d},
{0x80fd,0x80fd,0xb3f},
{0x80fe,0x8101,0x44d1},
{0x8102,0x8102,0x11ab},
{0x8103,0x8104,0x44d5},
{0x8105,0x8105,0x21d2},
{0x8106,0x8106,0x563},
{0x8107,0x8108,0x44d7},
{0x8109,0x8109,0xa9d},
{0x810a,0x810a,0x82c},
{0x810b,0x810c,0x44d9},
{0x810d,0x810e,0x198a},
{0x810f,0x810f,0x1123},
{0x8110,0x8110,0xc09},
{0x8111,0x8111,0xb37},
{0x8112,0x8112,0x198f},
{0x8113,0x8113,0xb68},
{0x8114,0x8114,0x1309},
{0x8115,0x8115,0x44db},
{0x8116,0x8116,0x478},
{0x8117,0x8117,0x44dc},
{0x8118,0x8118,0x1994},
{0x8119,0x8119,0x44dd},
{0x811a,0x811a,0x896},
{0x811b,0x811b,0x24c7},
{0x811c,0x811d,0x44de},
{0x811e,0x811e,0x1992},
{0x811f,0x812b,0x44e0},
{0x812c,0x812c,0x1993},
{0x812d,0x812e,0x44ed},
{0x812f,0x812f,0x6a7},
{0x8130,0x8130,0x44ef},
{0x8131,0x8131,0xe82},
{0x8132,0x8132,0x1995},
{0x8133,0x8135,0x44f0},
{0x8136,0x8136,0x1991},
{0x8137,0x8137,0x44f3},
{0x8138,0x8138,0x9fc},
{0x8139,0x8139,0x2279},
{0x813a,0x813d,0x44f4},
{0x813e,0x813e,0xbc1},
{0x813f,0x8145,0x44f8},
{0x8146,0x8146,0xe46},
{0x8147,0x8147,0x44ff},
{0x8148,0x8148,0x1996},
{0x8149,0x8149,0x4500},
{0x814a,0x814a,0x99b},
{0x814b,0x814b,0x103f},
{0x814c,0x814c,0x1997},
{0x814d,0x814d,0x4501},
{0x814e,0x814e,0x2123},
{0x814f,0x814f,0x4502},
{0x8150,0x8150,0x6aa},
{0x8151,0x8151,0x6a8},
{0x8152,0x8152,0x4503},
{0x8153,0x8153,0x1998},
{0x8154,0x8154,0xc38},
{0x8155,0x8155,0xea4},
{0x8156,0x8156,0x24c5},
{0x8157,0x8158,0x4504},
{0x8159,0x815a,0x199a},
{0x815b,0x815f,0x4506},
{0x8160,0x8160,0x199d},
{0x8161,0x8161,0x24c9},
{0x8162,0x8164,0x450b},
{0x8165,0x8165,0xf93},
{0x8166,0x8166,0x2094},
{0x8167,0x8167,0x19a2},
{0x8168,0x8168,0x450e},
{0x8169,0x8169,0x199e},
{0x816a,0x816a,0x450f},
{0x816b,0x816b,0x2296},
{0x816c,0x816c,0x4510},
{0x816d,0x816d,0x19a1},
{0x816e,0x816e,0xcd4},
{0x816f,0x816f,0x4511},
{0x8170,0x8170,0x1025},
{0x8171,0x8171,0x199c},
{0x8172,0x8173,0x4512},
{0x8174,0x8174,0x1999},
{0x8175,0x8177,0x4514},
{0x8178,0x8178,0x1e77},
{0x8179,0x8179,0x6b4},
{0x817a,0x817a,0xf46},
{0x817b,0x817b,0xb48},
{0x817c,0x817d,0x199f},
{0x817e,0x817e,0xe2d},
{0x817f,0x817f,0xe79},
{0x8180,0x8180,0x3fd},
{0x8181,0x8181,0x4517},
{0x8182,0x8182,0x19a6},
{0x8183,0x8187,0x4518},
{0x8188,0x8188,0x19a5},
{0x8189,0x8189,0x451d},
{0x818a,0x818a,0x479},
{0x818b,0x818e,0x451e},
{0x818f,0x818f,0x6db},
{0x8190,0x8190,0x4522},
{0x8191,0x8191,0x19a7},
{0x8192,0x8197,0x4523},
{0x8198,0x8198,0x455},
{0x8199,0x8199,0x4529},
{0x819a,0x819a,0x1f06},
{0x819b,0x819b,0xe18},
{0x819c,0x819c,0xb07},
{0x819d,0x819d,0xf12},
{0x819e,0x819f,0x452a},
{0x81a0,0x81a0,0x1fa5},
{0x81a1,0x81a2,0x452c},
{0x81a3,0x81a3,0x19a9},
{0x81a4,0x81a5,0x452e},
{0x81a6,0x81a6,0x19b0},
{0x81a7,0x81a7,0x4530},
{0x81a8,0x81a8,0xbb3},
{0x81a9,0x81a9,0x2099},
{0x81aa,0x81aa,0x19aa},
{0x81ab,0x81b2,0x4531},
{0x81b3,0x81b3,0xcfe},
{0x81b4,0x81b9,0x4539},
{0x81ba,0x81ba,0x1641},
{0x81bb,0x81bb,0x19ae},
{0x81bc,0x81bc,0x453f},
{0x81bd,0x81bd,0x1ead},
{0x81be,0x81be,0x24c8},
{0x81bf,0x81bf,0x20a8},
{0x81c0,0x81c0,0xe7f},
{0x81c1,0x81c1,0x19af},
{0x81c2,0x81c2,0x444},
{0x81c3,0x81c3,0x109c},
{0x81c4,0x81c5,0x4540},
{0x81c6,0x81c6,0x1063},
{0x81c7,0x81c8,0x4542},
{0x81c9,0x81c9,0x201f},
{0x81ca,0x81ca,0x19ad},
{0x81cb,0x81cb,0x4544},
{0x81cc,0x81cc,0x19ab},
{0x81cd,0x81cd,0x20c5},
{0x81ce,0x81ce,0x4545},
{0x81cf,0x81cf,0x24ca},
{0x81d0,0x81d7,0x4546},
{0x81d8,0x81d8,0x1ff0},
{0x81d9,0x81d9,0x454e},
{0x81da,0x81da,0x24c6},
{0x81db,0x81de,0x454f},
{0x81df,0x81df,0x225d},
{0x81e0,0x81e0,0x22de},
{0x81e1,0x81e2,0x4553},
{0x81e3,0x81e3,0x4e1},
{0x81e4,0x81e6,0x4555},
{0x81e7,0x81e7,0x1902},
{0x81e8,0x81e8,0x202c},
{0x81e9,0x81e9,0x4558},
{0x81ea,0x81ea,0x1231},
{0x81eb,0x81eb,0x4559},
{0x81ec,0x81ec,0x1ca9},
{0x81ed,0x81ed,0x519},
{0x81ee,0x81f2,0x455a},
{0x81f3,0x81f4,0x11c0},
{0x81f5,0x81f9,0x455f},
{0x81fa,0x81fa,0x2161},
{0x81fb,0x81fb,0x118a},
{0x81fc,0x81fc,0x8f9},
{0x81fd,0x81fd,0x4564},
{0x81fe,0x81fe,0x1ca5},
{0x81ff,0x81ff,0x4565},
{0x8200,0x8200,0x102f},
{0x8201,0x8202,0x1ca6},
{0x8203,0x8203,0x4566},
{0x8204,0x8204,0x1ca8},
{0x8205,0x8205,0x8fa},
{0x8206,0x8206,0x10c4},
{0x8207,0x8207,0x223b},
{0x8208,0x8208,0x21d9},
{0x8209,0x8209,0x1fcb},
{0x820a,0x820a,0x1fc9},
{0x820b,0x820b,0x4567},
{0x820c,0x820d,0xd19},
{0x820e,0x820f,0x4568},
{0x8210,0x8210,0x1c62},
{0x8211,0x8211,0x456a},
{0x8212,0x8212,0xd7d},
{0x8213,0x8213,0x456b},
{0x8214,0x8214,0xe45},
{0x8215,0x821a,0x456c},
{0x821b,0x821b,0x1618},
{0x821c,0x821c,0xda9},
{0x821d,0x821d,0x4572},
{0x821e,0x821e,0xef7},
{0x821f,0x821f,0x11da},
{0x8220,0x8220,0x4573},
{0x8221,0x8223,0x1cab},
{0x8224,0x8227,0x4574},
{0x8228,0x8228,0x1cb0},
{0x8229,0x8229,0x4578},
{0x822a,0x822a,0x774},
{0x822b,0x822b,0x1cb1},
{0x822c,0x822c,0x3ee},
{0x822d,0x822d,0x1cae},
{0x822e,0x822e,0x4579},
{0x822f,0x822f,0x1caf},
{0x8230,0x8230,0x873},
{0x8231,0x8231,0x49c},
{0x8232,0x8232,0x457a},
{0x8233,0x8234,0x1cb4},
{0x8235,0x8235,0x625},
{0x8236,0x8236,0x477},
{0x8237,0x8237,0xf3c},
{0x8238,0x8238,0x1cb2},
{0x8239,0x8239,0x52f},
{0x823a,0x823a,0x457b},
{0x823b,0x823b,0x1cb3},
{0x823c,0x823d,0x457c},
{0x823e,0x823e,0x1cb6},
{0x823f,0x8243,0x457e},
{0x8244,0x8244,0x1cb7},
{0x8245,0x8246,0x4583},
{0x8247,0x8247,0xe58},
{0x8248,0x8248,0x4585},
{0x8249,0x8249,0x1cb8},
{0x824a,0x824a,0x4586},
{0x824b,0x824b,0x1cb9},
{0x824c,0x824e,0x4587},
{0x824f,0x824f,0x1cba},
{0x8250,0x8257,0x458a},
{0x8258,0x8258,0xdc7},
{0x8259,0x8259,0x1e61},
{0x825a,0x825a,0x1cbb},
{0x825b,0x825e,0x4592},
{0x825f,0x825f,0x1cbc},
{0x8260,0x8263,0x4596},
{0x8264,0x8264,0x25ef},
{0x8265,0x8265,0x459a},
{0x8266,0x8266,0x1f98},
{0x8267,0x8267,0x459b},
{0x8268,0x8268,0x1cbd},
{0x8269,0x826a,0x459c},
{0x826b,0x826b,0x25f0},
{0x826c,0x826d,0x459e},
{0x826e,0x826e,0x1cdc},
{0x826f,0x826f,0xa05},
{0x8270,0x8270,0x85b},
{0x8271,0x8271,0x1f88},
{0x8272,0x8272,0xce4},
{0x8273,0x8273,0x1007},
{0x8274,0x8274,0x1771},
{0x8275,0x8276,0x45a0},
{0x8277,0x8277,0x21f8},
{0x8278,0x8278,0x45a2},
{0x8279,0x8279,0x13e1},
{0x827a,0x827a,0x105c},
{0x827b,0x827c,0x45a3},
{0x827d,0x827d,0x13e2},
{0x827e,0x827e,0x3b7},
{0x827f,0x827f,0x13e3},
{0x8280,0x8281,0x45a5},
{0x8282,0x8282,0x8ab},
{0x8283,0x8283,0x45a7},
{0x8284,0x8284,0x13e7},
{0x8285,0x8287,0x45a8},
{0x8288,0x8288,0x1278},
{0x8289,0x8289,0x45ab},
{0x828a,0x828a,0x13e5},
{0x828b,0x828b,0x10d8},
{0x828c,0x828c,0x45ac},
{0x828d,0x828d,0xd0f},
{0x828e,0x828e,0x13e8},
{0x828f,0x828f,0x13e4},
{0x8290,0x8290,0x45ad},
{0x8291,0x8291,0x13e9},
{0x8292,0x8292,0xaa7},
{0x8293,0x8296,0x45ae},
{0x8297,0x8297,0x13ea},
{0x8298,0x8298,0x13f3},
{0x8299,0x8299,0x13eb},
{0x829a,0x829b,0x45b2},
{0x829c,0x829c,0xeee},
{0x829d,0x829d,0x11a4},
{0x829e,0x829e,0x45b4},
{0x829f,0x829f,0x13fd},
{0x82a0,0x82a0,0x45b5},
{0x82a1,0x82a1,0x13fb},
{0x82a2,0x82a3,0x45b6},
{0x82a4,0x82a4,0x1400},
{0x82a5,0x82a5,0x8b7},
{0x82a6,0x82a6,0xa52},
{0x82a7,0x82a7,0x45b8},
{0x82a8,0x82a8,0x13e6},
{0x82a9,0x82a9,0x13f9},
{0x82aa,0x82aa,0x13fc},
{0x82ab,0x82ab,0x13ec},
{0x82ac,0x82ac,0x66f},
{0x82ad,0x82ad,0x3d0},
{0x82ae,0x82ae,0x13f5},
{0x82af,0x82af,0xf89},
{0x82b0,0x82b0,0x13ef},
{0x82b1,0x82b1,0x7bd},
{0x82b2,0x82b2,0x45b9},
{0x82b3,0x82b3,0x659},
{0x82b4,0x82b4,0x13fa},
{0x82b5,0x82b6,0x45ba},
{0x82b7,0x82b7,0x13f4},
{0x82b8,0x82b8,0x13ed},
{0x82b9,0x82b9,0xc58},
{0x82ba,0x82ba,0x45bc},
{0x82bb,0x82bb,0x2322},
{0x82bc,0x82bc,0x45bd},
{0x82bd,0x82bd,0xfe8},
{0x82be,0x82be,0x13ee},
{0x82bf,0x82c0,0x45be},
{0x82c1,0x82c1,0x13f8},
{0x82c2,0x82c3,0x45c0},
{0x82c4,0x82c4,0x13fe},
{0x82c5,0x82c6,0x45c2},
{0x82c7,0x82c7,0xebc},
{0x82c8,0x82c8,0x13f0},
{0x82c9,0x82c9,0x45c4},
{0x82ca,0x82ca,0x13f1},
{0x82cb,0x82cc,0x13f6},
{0x82cd,0x82cd,0x49b},
{0x82ce,0x82ce,0x13ff},
{0x82cf,0x82cf,0xdca},
{0x82d0,0x82d0,0x45c5},
{0x82d1,0x82d1,0x10fa},
{0x82d2,0x82d2,0x1409},
{0x82d3,0x82d3,0x140d},
{0x82d4,0x82d4,0xdf9},
{0x82d5,0x82d5,0x1414},
{0x82d6,0x82d6,0x45c6},
{0x82d7,0x82d7,0xaec},
{0x82d8,0x82d8,0x140a},
{0x82d9,0x82da,0x45c7},
{0x82db,0x82db,0x94e},
{0x82dc,0x82dc,0x1407},
{0x82dd,0x82dd,0x45c9},
{0x82de,0x82de,0x405},
{0x82df,0x82df,0x70f},
{0x82e0,0x82e0,0x1413},
{0x82e1,0x82e1,0x1401},
{0x82e2,0x82e2,0x45ca},
{0x82e3,0x82e3,0x13f2},
{0x82e4,0x82e4,0x1404},
{0x82e5,0x82e5,0xccf},
{0x82e6,0x82e6,0x96d},
{0x82e7,0x82e7,0x2336},
{0x82e8,0x82ea,0x45cb},
{0x82eb,0x82eb,0xcf4},
{0x82ec,0x82ee,0x45ce},
{0x82ef,0x82ef,0x426},
{0x82f0,0x82f0,0x45d1},
{0x82f1,0x82f1,0x1087},
{0x82f2,0x82f3,0x45d2},
{0x82f4,0x82f4,0x1408},
{0x82f5,0x82f6,0x45d4},
{0x82f7,0x82f7,0x1403},
{0x82f8,0x82f8,0x45d6},
{0x82f9,0x82f9,0xbda},
{0x82fa,0x82fa,0x45d7},
{0x82fb,0x82fb,0x140c},
{0x82fc,0x8300,0x45d8},
{0x8301,0x8301,0x121f},
{0x8302,0x8302,0xab4},
{0x8303,0x8303,0x653},
{0x8304,0x8304,0xc4e},
{0x8305,0x8305,0xaae},
{0x8306,0x8306,0x1410},
{0x8307,0x8307,0x1406},
{0x8308,0x8308,0x1419},
{0x8309,0x8309,0x1402},
{0x830a,0x830b,0x45dd},
{0x830c,0x830c,0x140b},
{0x830d,0x830d,0x45df},
{0x830e,0x830e,0x8d4},
{0x830f,0x830f,0x1405},
{0x8310,0x8310,0x45e0},
{0x8311,0x8311,0x140e},
{0x8312,0x8313,0x45e1},
{0x8314,0x8315,0x1411},
{0x8316,0x8316,0x45e3},
{0x8317,0x8317,0x1426},
{0x8318,0x8319,0x45e4},
{0x831a,0x831a,0x140f},
{0x831b,0x831b,0x142e},
{0x831c,0x831c,0x1415},
{0x831d,0x8326,0x45e6},
{0x8327,0x8327,0x85e},
{0x8328,0x8328,0x547},
{0x8329,0x832a,0x45f0},
{0x832b,0x832b,0xaa8},
{0x832c,0x832c,0x4ae},
{0x832d,0x832d,0x1428},
{0x832e,0x832e,0x45f2},
{0x832f,0x832f,0x1420},
{0x8330,0x8330,0x45f3},
{0x8331,0x8331,0x141d},
{0x8332,0x8332,0x45f4},
{0x8333,0x8333,0x142a},
{0x8334,0x8334,0x141c},
{0x8335,0x8335,0x1077},
{0x8336,0x8336,0x4af},
{0x8337,0x8337,0x45f5},
{0x8338,0x8338,0xcb2},
{0x8339,0x8339,0xcbe},
{0x833a,0x833a,0x1429},
{0x833b,0x833b,0x45f6},
{0x833c,0x833c,0x141b},
{0x833d,0x833f,0x45f7},
{0x8340,0x8340,0x1425},
{0x8341,0x8342,0x45fa},
{0x8343,0x8343,0x1423},
{0x8344,0x8345,0x45fc},
{0x8346,0x8346,0x8d2},
{0x8347,0x8347,0x1422},
{0x8348,0x8348,0x45fe},
{0x8349,0x8349,0x4a4},
{0x834a,0x834e,0x45ff},
{0x834f,0x834f,0x1421},
{0x8350,0x8350,0x869},
{0x8351,0x8351,0x1416},
{0x8352,0x8352,0x7d9},
{0x8353,0x8353,0x4604},
{0x8354,0x8354,0x9de},
{0x8355,0x8359,0x4605},
{0x835a,0x835a,0x847},
{0x835b,0x835c,0x1417},
{0x835d,0x835d,0x460a},
{0x835e,0x835e,0x141f},
{0x835f,0x835f,0x1424},
{0x8360,0x8360,0x1427},
{0x8361,0x8361,0x595},
{0x8362,0x8362,0x460b},
{0x8363,0x8363,0xcb4},
{0x8364,0x8364,0x7fc},
{0x8365,0x8365,0x142c},
{0x8366,0x8366,0x142b},
{0x8367,0x8367,0x1090},
{0x8368,0x8368,0x142d},
{0x8369,0x8369,0x142f},
{0x836a,0x836a,0x1431},
{0x836b,0x836b,0x1078},
{0x836c,0x836c,0x1430},
{0x836d,0x836e,0x1432},
{0x836f,0x836f,0x1030},
{0x8370,0x8376,0x460c},
{0x8377,0x8377,0x780},
{0x8378,0x8378,0x1435},
{0x8379,0x837a,0x4613},
{0x837b,0x837b,0x1442},
{0x837c,0x837c,0x143d},
{0x837d,0x837d,0x1440},
{0x837e,0x8384,0x4615},
{0x8385,0x8385,0x143c},
{0x8386,0x8386,0xbed},
{0x8387,0x8388,0x461c},
{0x8389,0x8389,0x9dd},
{0x838a,0x838a,0x22ab},
{0x838b,0x838d,0x461e},
{0x838e,0x838e,0xce8},
{0x838f,0x8391,0x4621},
{0x8392,0x8392,0x141a},
{0x8393,0x8393,0x143a},
{0x8394,0x8395,0x4624},
{0x8396,0x8396,0x1fbf},
{0x8397,0x8397,0x4626},
{0x8398,0x8398,0x1443},
{0x8399,0x839a,0x4627},
{0x839b,0x839b,0x141e},
{0x839c,0x839c,0x143b},
{0x839d,0x839d,0x4629},
{0x839e,0x839e,0x1444},
{0x839f,0x839f,0x462a},
{0x83a0,0x83a0,0x1438},
{0x83a1,0x83a1,0x462b},
{0x83a2,0x83a2,0x1f7d},
{0x83a3,0x83a6,0x462c},
{0x83a7,0x83a7,0x2333},
{0x83a8,0x83a8,0x1445},
{0x83a9,0x83a9,0x143f},
{0x83aa,0x83aa,0x1439},
{0x83ab,0x83ab,0xb0d},
{0x83ac,0x83af,0x4630},
{0x83b0,0x83b0,0x1434},
{0x83b1,0x83b1,0x99e},
{0x83b2,0x83b2,0x9f4},
{0x83b3,0x83b4,0x1436},
{0x83b5,0x83b5,0x4634},
{0x83b6,0x83b6,0x143e},
{0x83b7,0x83b7,0x806},
{0x83b8,0x83b8,0x1441},
{0x83b9,0x83b9,0x108d},
{0x83ba,0x83ba,0x1446},
{0x83bb,0x83bb,0x4635},
{0x83bc,0x83bc,0x1447},
{0x83bd,0x83bd,0xaac},
{0x83be,0x83bf,0x4636},
{0x83c0,0x83c0,0x145e},
{0x83c1,0x83c1,0x1448},
{0x83c2,0x83c4,0x4638},
{0x83c5,0x83c5,0x145d},
{0x83c6,0x83c6,0x463b},
{0x83c7,0x83c7,0x716},
{0x83c8,0x83c9,0x463c},
{0x83ca,0x83ca,0x904},
{0x83cb,0x83cb,0x463e},
{0x83cc,0x83cc,0x929},
{0x83cd,0x83ce,0x463f},
{0x83cf,0x83cf,0x781},
{0x83d0,0x83d3,0x4641},
{0x83d4,0x83d4,0x1456},
{0x83d5,0x83d5,0x4645},
{0x83d6,0x83d6,0x1451},
{0x83d7,0x83d7,0x4646},
{0x83d8,0x83d8,0x144b},
{0x83d9,0x83db,0x4647},
{0x83dc,0x83dc,0x492},
{0x83dd,0x83dd,0x144f},
{0x83de,0x83de,0x464a},
{0x83df,0x83df,0x1457},
{0x83e0,0x83e0,0x46b},
{0x83e1,0x83e1,0x1461},
{0x83e2,0x83e4,0x464b},
{0x83e5,0x83e5,0x144a},
{0x83e6,0x83e8,0x464e},
{0x83e9,0x83e9,0xbef},
{0x83ea,0x83ea,0x145c},
{0x83eb,0x83ee,0x4651},
{0x83ef,0x83ef,0x1f4d},
{0x83f0,0x83f0,0x1460},
{0x83f1,0x83f1,0xa2b},
{0x83f2,0x83f2,0x663},
{0x83f3,0x83f7,0x4655},
{0x83f8,0x83f9,0x145a},
{0x83fa,0x83fc,0x465a},
{0x83fd,0x83fd,0x1450},
{0x83fe,0x8400,0x465d},
{0x8401,0x8401,0x1449},
{0x8402,0x8402,0x4660},
{0x8403,0x8403,0x1459},
{0x8404,0x8404,0xe24},
{0x8405,0x8405,0x4661},
{0x8406,0x8406,0x1455},
{0x8407,0x8407,0x2334},
{0x8408,0x8409,0x4662},
{0x840a,0x840a,0x1ff1},
{0x840b,0x840b,0x144e},
{0x840c,0x840c,0xacd},
{0x840d,0x840d,0xbdb},
{0x840e,0x840e,0xebd},
{0x840f,0x840f,0x1458},
{0x8410,0x8410,0x4664},
{0x8411,0x8411,0x1454},
{0x8412,0x8417,0x4665},
{0x8418,0x8418,0x144d},
{0x8419,0x841b,0x466b},
{0x841c,0x841c,0x1452},
{0x841d,0x841d,0xa83},
{0x841e,0x8423,0x466e},
{0x8424,0x8425,0x108e},
{0x8426,0x8426,0x145f},
{0x8427,0x8427,0xf61},
{0x8428,0x8428,0xcd3},
{0x8429,0x842b,0x4674},
{0x842c,0x842c,0x218b},
{0x842d,0x8430,0x4677},
{0x8431,0x8431,0x1472},
{0x8432,0x8434,0x467b},
{0x8435,0x8435,0x2349},
{0x8436,0x8437,0x467e},
{0x8438,0x8438,0x1453},
{0x8439,0x843b,0x4680},
{0x843c,0x843c,0x146c},
{0x843d,0x843d,0xa8b},
{0x843e,0x8445,0x4683},
{0x8446,0x8446,0x146d},
{0x8447,0x8448,0x468b},
{0x8449,0x8449,0x220b},
{0x844a,0x8450,0x468d},
{0x8451,0x8451,0x1463},
{0x8452,0x8452,0x2346},
{0x8453,0x8456,0x4694},
{0x8457,0x8457,0x11f7},
{0x8458,0x8458,0x4698},
{0x8459,0x8459,0x1465},
{0x845a,0x845a,0x1464},
{0x845b,0x845b,0x6eb},
{0x845c,0x845c,0x1462},
{0x845d,0x8460,0x4699},
{0x8461,0x8461,0xbee},
{0x8462,0x8462,0x469d},
{0x8463,0x8463,0x5ec},
{0x8464,0x8464,0x2347},
{0x8465,0x8465,0x469e},
{0x8466,0x8466,0x2193},
{0x8467,0x8468,0x469f},
{0x8469,0x8469,0x146e},
{0x846a,0x846a,0x46a1},
{0x846b,0x846b,0x7b0},
{0x846c,0x846c,0x1124},
{0x846d,0x846d,0x1473},
{0x846e,0x846e,0x46a2},
{0x846f,0x846f,0x26a1},
{0x8470,0x8470,0x46a3},
{0x8471,0x8471,0x553},
{0x8472,0x8472,0x46a4},
{0x8473,0x8473,0x1466},
{0x8474,0x8474,0x46a5},
{0x8475,0x8475,0x988},
{0x8476,0x8476,0x146f},
{0x8477,0x8477,0x1f62},
{0x8478,0x8478,0x146b},
{0x8479,0x8479,0x46a6},
{0x847a,0x847a,0x1469},
{0x847b,0x8481,0x46a7},
{0x8482,0x8482,0x5ba},
{0x8483,0x8486,0x46ae},
{0x8487,0x8488,0x1467},
{0x8489,0x8489,0x146a},
{0x848a,0x848a,0x46b2},
{0x848b,0x848b,0x880},
{0x848c,0x848c,0x1470},
{0x848d,0x848d,0x46b3},
{0x848e,0x848e,0x1471},
{0x848f,0x8492,0x46b4},
{0x8493,0x8493,0x234d},
{0x8494,0x8494,0x2348},
{0x8495,0x8496,0x46b8},
{0x8497,0x8497,0x1481},
{0x8498,0x8498,0x46ba},
{0x8499,0x8499,0xace},
{0x849a,0x849b,0x46bb},
{0x849c,0x849c,0xdd7},
{0x849d,0x84a0,0x46bd},
{0x84a1,0x84a1,0x147e},
{0x84a2,0x84ae,0x46c1},
{0x84af,0x84af,0x1297},
{0x84b0,0x84b1,0x46ce},
{0x84b2,0x84b2,0xbf0},
{0x84b3,0x84b3,0x46d0},
{0x84b4,0x84b4,0x1480},
{0x84b5,0x84b7,0x46d1},
{0x84b8,0x84b8,0x1195},
{0x84b9,0x84b9,0x147f},
{0x84ba,0x84ba,0x147c},
{0x84bb,0x84bb,0x46d4},
{0x84bc,0x84bc,0x1e60},
{0x84bd,0x84bd,0x1478},
{0x84be,0x84be,0x46d5},
{0x84bf,0x84bf,0x147b},
{0x84c0,0x84c0,0x2345},
{0x84c1,0x84c1,0x1474},
{0x84c2,0x84c3,0x46d6},
{0x84c4,0x84c4,0xfb9},
{0x84c5,0x84c8,0x46d8},
{0x84c9,0x84c9,0xcb3},
{0x84ca,0x84ca,0x147a},
{0x84cb,0x84cb,0x1f12},
{0x84cc,0x84cc,0x46dc},
{0x84cd,0x84cd,0x1475},
{0x84ce,0x84cf,0x46dd},
{0x84d0,0x84d0,0x1476},
{0x84d1,0x84d1,0xde7},
{0x84d2,0x84d2,0x46df},
{0x84d3,0x84d3,0x1479},
{0x84d4,0x84d5,0x46e0},
{0x84d6,0x84d6,0x436},
{0x84d7,0x84dc,0x46e2},
{0x84dd,0x84dd,0x9a1},
{0x84de,0x84de,0x46e8},
{0x84df,0x84df,0x82e},
{0x84e0,0x84e0,0x147d},
{0x84e1,0x84e2,0x46e9},
{0x84e3,0x84e3,0x1483},
{0x84e4,0x84e4,0x46eb},
{0x84e5,0x84e5,0x1482},
{0x84e6,0x84e6,0x1477},
{0x84e7,0x84eb,0x46ec},
{0x84ec,0x84ec,0xbaf},
{0x84ed,0x84ed,0x46f1},
{0x84ee,0x84ee,0x2018},
{0x84ef,0x84ef,0x2335},
{0x84f0,0x84f0,0x1487},
{0x84f1,0x84fb,0x46f2},
{0x84fc,0x84fc,0x148e},
{0x84fd,0x84fd,0x233c},
{0x84fe,0x84fe,0x46fd},
{0x84ff,0x84ff,0x148d},
{0x8500,0x850b,0x46fe},
{0x850c,0x850c,0x1484},
{0x850d,0x8510,0x470a},
{0x8511,0x8511,0xaf4},
{0x8512,0x8512,0x470e},
{0x8513,0x8513,0xaa2},
{0x8514,0x8514,0x266f},
{0x8515,0x8516,0x470f},
{0x8517,0x8517,0x1182},
{0x8518,0x8519,0x4711},
{0x851a,0x851a,0xec4},
{0x851b,0x851d,0x4713},
{0x851e,0x851e,0x2351},
{0x851f,0x851f,0x1489},
{0x8520,0x8520,0x4716},
{0x8521,0x8521,0x493},
{0x8522,0x8522,0x4717},
{0x8523,0x8523,0x1fa0},
{0x8524,0x8525,0x4718},
{0x8526,0x8526,0x2338},
{0x8527,0x852a,0x471a},
{0x852b,0x852b,0xb4b},
{0x852c,0x852c,0xd76},
{0x852d,0x852d,0x221b},
{0x852e,0x8536,0x471e},
{0x8537,0x8537,0xc3b},
{0x8538,0x8538,0x1486},
{0x8539,0x8539,0x1488},
{0x853a,0x853a,0x148a},
{0x853b,0x853b,0x148c},
{0x853c,0x853c,0x3b5},
{0x853d,0x853d,0x437},
{0x853e,0x8540,0x4727},
{0x8541,0x8541,0x2342},
{0x8542,0x8542,0x472a},
{0x8543,0x8543,0x1496},
{0x8544,0x8545,0x472b},
{0x8546,0x8546,0x234f},
{0x8547,0x8547,0x472d},
{0x8548,0x8548,0x1490},
{0x8549,0x8549,0x887},
{0x854a,0x854a,0xcca},
{0x854b,0x854d,0x472e},
{0x854e,0x854e,0x233d},
{0x854f,0x8551,0x4731},
{0x8552,0x8552,0x2344},
{0x8553,0x8553,0x2331},
{0x8554,0x8554,0x4734},
{0x8555,0x8555,0x234b},
{0x8556,0x8556,0x148b},
{0x8557,0x8557,0x4735},
{0x8558,0x8558,0x233b},
{0x8559,0x8559,0x148f},
{0x855a,0x855d,0x4736},
{0x855e,0x855e,0x1493},
{0x855f,0x8561,0x473a},
{0x8562,0x8562,0x2350},
{0x8563,0x8563,0x473d},
{0x8564,0x8564,0x1492},
{0x8565,0x8567,0x473e},
{0x8568,0x8568,0x1491},
{0x8569,0x8569,0x1eb4},
{0x856a,0x856a,0x21a6},
{0x856b,0x856c,0x4741},
{0x856d,0x856d,0x21cb},
{0x856e,0x8571,0x4743},
{0x8572,0x8572,0x1497},
{0x8573,0x8573,0x4747},
{0x8574,0x8574,0x110f},
{0x8575,0x8576,0x4748},
{0x8577,0x8577,0x2355},
{0x8578,0x8578,0x474a},
{0x8579,0x8579,0x149d},
{0x857a,0x857a,0x1494},
{0x857b,0x857b,0x1498},
{0x857c,0x857d,0x474b},
{0x857e,0x857e,0x9c4},
{0x857f,0x8583,0x474d},
{0x8584,0x8584,0x40a},
{0x8585,0x8585,0x14a0},
{0x8586,0x8586,0x4752},
{0x8587,0x8587,0x149b},
{0x8588,0x8588,0x233e},
{0x8589,0x8589,0x4753},
{0x858a,0x858a,0x1f74},
{0x858b,0x858b,0x4754},
{0x858c,0x858c,0x2330},
{0x858d,0x858e,0x4755},
{0x858f,0x858f,0x149c},
{0x8590,0x8590,0x4757},
{0x8591,0x8591,0x2680},
{0x8592,0x8593,0x4758},
{0x8594,0x8594,0x20da},
{0x8595,0x859a,0x475a},
{0x859b,0x859b,0xfcf},
{0x859c,0x859c,0x149f},
{0x859d,0x859e,0x4760},
{0x859f,0x859f,0x234a},
{0x85a0,0x85a3,0x4762},
{0x85a4,0x85a4,0x1499},
{0x85a5,0x85a5,0x4766},
{0x85a6,0x85a6,0x1f91},
{0x85a7,0x85a7,0x4767},
{0x85a8,0x85a8,0x149a},
{0x85a9,0x85a9,0x2107},
{0x85aa,0x85aa,0xf88},
{0x85ab,0x85ad,0x4768},
{0x85ae,0x85ae,0x149e},
{0x85af,0x85af,0xd84},
{0x85b0,0x85b0,0x14a3},
{0x85b1,0x85b6,0x476b},
{0x85b7,0x85b7,0x14a2},
{0x85b8,0x85b8,0x4771},
{0x85b9,0x85b9,0x14a1},
{0x85ba,0x85ba,0x233f},
{0x85bb,0x85c0,0x4772},
{0x85c1,0x85c1,0x14a5},
{0x85c2,0x85c8,0x4778},
{0x85c9,0x85c9,0x8b6},
{0x85ca,0x85cc,0x477f},
{0x85cd,0x85cd,0x1ff4},
{0x85ce,0x85ce,0x2343},
{0x85cf,0x85cf,0x49f},
{0x85d0,0x85d0,0xaef},
{0x85d1,0x85d2,0x4782},
{0x85d3,0x85d3,0x14a4},
{0x85d4,0x85d4,0x4784},
{0x85d5,0x85d5,0xb7b},
{0x85d6,0x85db,0x4785},
{0x85dc,0x85dc,0x14a6},
{0x85dd,0x85dd,0x2212},
{0x85de,0x85e3,0x478b},
{0x85e4,0x85e4,0xe2c},
{0x85e5,0x85e5,0x2207},
{0x85e6,0x85e8,0x4791},
{0x85e9,0x85e9,0x647},
{0x85ea,0x85ea,0x2359},
{0x85eb,0x85f3,0x4794},
{0x85f4,0x85f4,0x2254},
{0x85f5,0x85f5,0x479d},
{0x85f6,0x85f6,0x2332},
{0x85f7,0x85f8,0x479e},
{0x85f9,0x85f9,0x1e26},
{0x85fa,0x85fa,0x2357},
{0x85fb,0x85fb,0x1128},
{0x85fc,0x85fe,0x47a0},
{0x85ff,0x85ff,0x14a7},
{0x8600,0x8603,0x47a3},
{0x8604,0x8604,0x2358},
{0x8605,0x8605,0x14a9},
{0x8606,0x8606,0x2042},
{0x8607,0x8607,0x2153},
{0x8608,0x860a,0x47a7},
{0x860b,0x860b,0x20bb},
{0x860c,0x8610,0x47aa},
{0x8611,0x8611,0xb05},
{0x8612,0x8615,0x47af},
{0x8616,0x8616,0x14ab},
{0x8617,0x8619,0x47b3},
{0x861a,0x861a,0x235a},
{0x861b,0x861d,0x47b6},
{0x861e,0x861e,0x2356},
{0x861f,0x8621,0x47b9},
{0x8622,0x8622,0x2337},
{0x8623,0x8626,0x47bc},
{0x8627,0x8627,0x14a8},
{0x8628,0x8628,0x47c0},
{0x8629,0x8629,0x14aa},
{0x862a,0x862c,0x47c1},
{0x862d,0x862d,0x1ff9},
{0x862e,0x8637,0x47c4},
{0x8638,0x8638,0x115b},
{0x8639,0x8639,0x47ce},
{0x863a,0x863a,0x2353},
{0x863b,0x863b,0x47cf},
{0x863c,0x863c,0x14ac},
{0x863d,0x863e,0x47d0},
{0x863f,0x863f,0x2061},
{0x8640,0x864c,0x47d2},
{0x864d,0x864d,0x1bf0},
{0x864e,0x864e,0x7b7},
{0x864f,0x864f,0xa59},
{0x8650,0x8650,0xb71},
{0x8651,0x8651,0xa6e},
{0x8652,0x8653,0x47df},
{0x8654,0x8654,0x1bf1},
{0x8655,0x8655,0x1e95},
{0x8656,0x8659,0x47e1},
{0x865a,0x865a,0xfb4},
{0x865b,0x865b,0x47e5},
{0x865c,0x865c,0x2049},
{0x865d,0x865d,0x47e6},
{0x865e,0x865e,0x10c2},
{0x865f,0x865f,0x1f42},
{0x8660,0x8661,0x47e7},
{0x8662,0x8662,0x196d},
{0x8663,0x8666,0x47e9},
{0x8667,0x8667,0x1fe8},
{0x8668,0x866a,0x47ed},
{0x866b,0x866b,0x50b},
{0x866c,0x866c,0x1bf2},
{0x866d,0x866d,0x47f0},
{0x866e,0x866e,0x1bf3},
{0x866f,0x8670,0x47f1},
{0x8671,0x8671,0xd44},
{0x8672,0x8678,0x47f3},
{0x8679,0x8679,0x79e},
{0x867a,0x867a,0x1bf5},
{0x867b,0x867b,0x1bf7},
{0x867c,0x867c,0x1bf6},
{0x867d,0x867d,0xdd9},
{0x867e,0x867e,0xf27},
{0x867f,0x867f,0x1bf4},
{0x8680,0x8680,0xd4b},
{0x8681,0x8681,0x1056},
{0x8682,0x8682,0xa93},
{0x8683,0x8689,0x47fa},
{0x868a,0x868a,0xed2},
{0x868b,0x868b,0x1bfa},
{0x868c,0x868c,0x401},
{0x868d,0x868d,0x1bf9},
{0x868e,0x8692,0x4801},
{0x8693,0x8693,0x1c00},
{0x8694,0x8694,0x4806},
{0x8695,0x8695,0x496},
{0x8696,0x869b,0x4807},
{0x869c,0x869c,0xfea},
{0x869d,0x869d,0x1bfc},
{0x869e,0x86a2,0x480d},
{0x86a3,0x86a3,0x1bfe},
{0x86a4,0x86a4,0x112c},
{0x86a5,0x86a6,0x4812},
{0x86a7,0x86a7,0x1bfd},
{0x86a8,0x86a8,0x1bf8},
{0x86a9,0x86a9,0x1c01},
{0x86aa,0x86aa,0x1bff},
{0x86ab,0x86ab,0x4814},
{0x86ac,0x86ac,0x1bfb},
{0x86ad,0x86ae,0x4815},
{0x86af,0x86af,0x1c09},
{0x86b0,0x86b0,0x1c06},
{0x86b1,0x86b1,0x1c08},
{0x86b2,0x86b3,0x4817},
{0x86b4,0x86b4,0x1c0c},
{0x86b5,0x86b5,0x1c04},
{0x86b6,0x86b6,0x1c02},
{0x86b7,0x86b9,0x4819},
{0x86ba,0x86ba,0x1c07},
{0x86bb,0x86bf,0x481c},
{0x86c0,0x86c0,0x11fa},
{0x86c1,0x86c3,0x4821},
{0x86c4,0x86c4,0x1c03},
{0x86c5,0x86c5,0x4824},
{0x86c6,0x86c6,0xc76},
{0x86c7,0x86c7,0xd18},
{0x86c8,0x86c8,0x4825},
{0x86c9,0x86c9,0x1c0a},
{0x86ca,0x86ca,0x71f},
{0x86cb,0x86cb,0x591},
{0x86cc,0x86cd,0x4826},
{0x86ce,0x86ce,0x1c05},
{0x86cf,0x86cf,0x1c0b},
{0x86d0,0x86d0,0x1c12},
{0x86d1,0x86d1,0x1c18},
{0x86d2,0x86d3,0x4828},
{0x86d4,0x86d4,0x7ec},
{0x86d5,0x86d7,0x482a},
{0x86d8,0x86d8,0x1c17},
{0x86d9,0x86d9,0xe8d},
{0x86da,0x86da,0x482d},
{0x86db,0x86db,0x11ea},
{0x86dc,0x86dd,0x482e},
{0x86de,0x86de,0x1c14},
{0x86df,0x86df,0x1c16},
{0x86e0,0x86e3,0x4830},
{0x86e4,0x86e4,0x6ed},
{0x86e5,0x86e8,0x4834},
{0x86e9,0x86e9,0x1c0d},
{0x86ea,0x86ec,0x4838},
{0x86ed,0x86ed,0x1c10},
{0x86ee,0x86ee,0xaa0},
{0x86ef,0x86ef,0x483b},
{0x86f0,0x86f0,0x117e},
{0x86f1,0x86f2,0x1c0e},
{0x86f3,0x86f3,0x1c11},
{0x86f4,0x86f4,0x1c15},
{0x86f5,0x86f7,0x483c},
{0x86f8,0x86f8,0x1c1b},
{0x86f9,0x86f9,0x10a1},
{0x86fa,0x86fa,0x25da},
{0x86fb,0x86fd,0x483f},
{0x86fe,0x86fe,0x629},
{0x86ff,0x86ff,0x4842},
{0x8700,0x8700,0xd88},
{0x8701,0x8701,0x4843},
{0x8702,0x8702,0x681},
{0x8703,0x8703,0x1c19},
{0x8704,0x8705,0x4844},
{0x8706,0x8706,0x25d7},
{0x8707,0x8707,0x1c1a},
{0x8708,0x8708,0x1c1c},
{0x8709,0x8709,0x1c1f},
{0x870a,0x870a,0x1c1d},
{0x870b,0x870c,0x4846},
{0x870d,0x870d,0x1c1e},
{0x870e,0x8711,0x4848},
{0x8712,0x8712,0xffa},
{0x8713,0x8713,0x1c13},
{0x8714,0x8714,0x484c},
{0x8715,0x8715,0xe7a},
{0x8716,0x8716,0x484d},
{0x8717,0x8717,0xede},
{0x8718,0x8718,0x11a8},
{0x8719,0x8719,0x484e},
{0x871a,0x871a,0x1c25},
{0x871b,0x871b,0x484f},
{0x871c,0x871c,0xae0},
{0x871d,0x871d,0x4850},
{0x871e,0x871e,0x1c22},
{0x871f,0x8720,0x4851},
{0x8721,0x8721,0x99a},
{0x8722,0x8722,0x1c2e},
{0x8723,0x8723,0x1c20},
{0x8724,0x8724,0x4853},
{0x8725,0x8725,0x1c23},
{0x8726,0x8728,0x4854},
{0x8729,0x8729,0x1c2a},
{0x872a,0x872d,0x4857},
{0x872e,0x872e,0x1c24},
{0x872f,0x8730,0x485b},
{0x8731,0x8731,0x1c29},
{0x8732,0x8733,0x485d},
{0x8734,0x8734,0x1c28},
{0x8735,0x8736,0x485f},
{0x8737,0x8737,0x1c2b},
{0x8738,0x873a,0x4861},
{0x873b,0x873b,0x1c21},
{0x873c,0x873d,0x4864},
{0x873e,0x873e,0x1c26},
{0x873f,0x873f,0x1c2c},
{0x8740,0x8746,0x4866},
{0x8747,0x8747,0x1091},
{0x8748,0x8748,0x1c27},
{0x8749,0x8749,0x4bc},
{0x874a,0x874b,0x486d},
{0x874c,0x874c,0x1c34},
{0x874d,0x874d,0x486f},
{0x874e,0x874e,0xf76},
{0x874f,0x8752,0x4870},
{0x8753,0x8753,0x1c37},
{0x8754,0x8754,0x4874},
{0x8755,0x8755,0x212e},
{0x8756,0x8756,0x4875},
{0x8757,0x8757,0x7dd},
{0x8758,0x8758,0x4876},
{0x8759,0x8759,0x1c3b},
{0x875a,0x875f,0x4877},
{0x8760,0x8760,0x1c32},
{0x8761,0x8762,0x487d},
{0x8763,0x8763,0x1c38},
{0x8764,0x8764,0x1c3a},
{0x8765,0x8765,0x1c3c},
{0x8766,0x8766,0x21b2},
{0x8767,0x876d,0x487f},
{0x876e,0x876e,0x1c35},
{0x876f,0x876f,0x4886},
{0x8770,0x8770,0x1c33},
{0x8771,0x8773,0x4887},
{0x8774,0x8774,0x7b2},
{0x8775,0x8775,0x488a},
{0x8776,0x8776,0x5dc},
{0x8777,0x8777,0x488b},
{0x8778,0x8778,0x219e},
{0x8779,0x877a,0x488c},
{0x877b,0x877b,0x1c31},
{0x877c,0x877c,0x1c39},
{0x877d,0x877e,0x1c2f},
{0x877f,0x8781,0x488e},
{0x8782,0x8782,0x1c2d},
{0x8783,0x8783,0x1c46},
{0x8784,0x8784,0x25dc},
{0x8785,0x8785,0x1c43},
{0x8786,0x8787,0x4891},
{0x8788,0x8788,0x1c42},
{0x8789,0x878a,0x4893},
{0x878b,0x878b,0x1c36},
{0x878c,0x878c,0x4895},
{0x878d,0x878d,0xcb5},
{0x878e,0x8792,0x4896},
{0x8793,0x8793,0x1c3d},
{0x8794,0x8796,0x489b},
{0x8797,0x8797,0x1c45},
{0x8798,0x879d,0x489e},
{0x879e,0x879e,0x206c},
{0x879f,0x879f,0xafd},
{0x87a0,0x87a1,0x48a4},
{0x87a2,0x87a2,0x2226},
{0x87a3,0x87a7,0x48a6},
{0x87a8,0x87a8,0x1c3f},
{0x87a9,0x87aa,0x48ab},
{0x87ab,0x87ab,0x1c47},
{0x87ac,0x87ac,0x1c49},
{0x87ad,0x87ad,0x1c44},
{0x87ae,0x87ae,0x48ad},
{0x87af,0x87af,0x1c3e},
{0x87b0,0x87b2,0x48ae},
{0x87b3,0x87b3,0x1c4b},
{0x87b4,0x87b4,0x48b1},
{0x87b5,0x87b5,0x1c4a},
{0x87b6,0x87b9,0x48b2},
{0x87ba,0x87ba,0xa84},
{0x87bb,0x87bb,0x25e0},
{0x87bc,0x87bc,0x48b6},
{0x87bd,0x87bd,0x1c4e},
{0x87be,0x87bf,0x48b7},
{0x87c0,0x87c0,0x1c50},
{0x87c1,0x87c3,0x48b9},
{0x87c4,0x87c4,0x227b},
{0x87c5,0x87c5,0x48bc},
{0x87c6,0x87c6,0x1c41},
{0x87c7,0x87c7,0x48bd},
{0x87c8,0x87c8,0x25de},
{0x87c9,0x87c9,0x48be},
{0x87ca,0x87ca,0x1c51},
{0x87cb,0x87cb,0x1c4c},
{0x87cc,0x87cd,0x48bf},
{0x87ce,0x87ce,0x25e1},
{0x87cf,0x87d0,0x48c1},
{0x87d1,0x87d1,0x1c4f},
{0x87d2,0x87d2,0x1c40},
{0x87d3,0x87d3,0x1c4d},
{0x87d4,0x87da,0x48c3},
{0x87db,0x87db,0x1c52},
{0x87dc,0x87df,0x48ca},
{0x87e0,0x87e0,0x1c54},
{0x87e1,0x87e2,0x48ce},
{0x87e3,0x87e3,0x25d5},
{0x87e4,0x87e4,0x48d0},
{0x87e5,0x87e5,0x1c48},
{0x87e6,0x87e9,0x48d1},
{0x87ea,0x87ea,0x1c53},
{0x87eb,0x87eb,0x48d5},
{0x87ec,0x87ec,0x1e6b},
{0x87ed,0x87ed,0x48d6},
{0x87ee,0x87ee,0x1c55},
{0x87ef,0x87ef,0x25db},
{0x87f0,0x87f1,0x48d7},
{0x87f2,0x87f2,0x1e89},
{0x87f3,0x87f5,0x48d9},
{0x87f6,0x87f6,0x25d9},
{0x87f7,0x87f8,0x48dc},
{0x87f9,0x87f9,0xf82},
{0x87fa,0x87fa,0x48de},
{0x87fb,0x87fb,0x2211},
{0x87fc,0x87fd,0x48df},
{0x87fe,0x87fe,0x1c58},
{0x87ff,0x8802,0x48e1},
{0x8803,0x8803,0x130d},
{0x8804,0x8804,0x48e5},
{0x8805,0x8805,0x2229},
{0x8806,0x8806,0x25d6},
{0x8807,0x8809,0x48e6},
{0x880a,0x880a,0x1c59},
{0x880b,0x880f,0x48e9},
{0x8810,0x8810,0x25dd},
{0x8811,0x8811,0x25df},
{0x8812,0x8812,0x48ee},
{0x8813,0x8813,0x1c57},
{0x8814,0x8814,0x48ef},
{0x8815,0x8815,0xcbf},
{0x8816,0x8816,0x1c56},
{0x8817,0x881a,0x48f0},
{0x881b,0x881b,0x1c5a},
{0x881c,0x881e,0x48f4},
{0x881f,0x881f,0x1fef},
{0x8820,0x8820,0x48f7},
{0x8821,0x8821,0x1c5b},
{0x8822,0x8822,0x543},
{0x8823,0x8823,0x25d8},
{0x8824,0x8830,0x48f8},
{0x8831,0x8831,0x1f29},
{0x8832,0x8832,0x1a8d},
{0x8833,0x8835,0x4905},
{0x8836,0x8836,0x1e5b},
{0x8837,0x8838,0x4908},
{0x8839,0x8839,0x1c5c},
{0x883a,0x883a,0x490a},
{0x883b,0x883b,0x2076},
{0x883c,0x883c,0x1c5d},
{0x883d,0x883f,0x490b},
{0x8840,0x8840,0xfd3},
{0x8841,0x8843,0x490e},
{0x8844,0x8844,0x1caa},
{0x8845,0x8845,0xf91},
{0x8846,0x8846,0x2297},
{0x8847,0x8849,0x4911},
{0x884a,0x884a,0x2690},
{0x884b,0x884b,0x4914},
{0x884c,0x884c,0xf9b},
{0x884d,0x884d,0x1005},
{0x884e,0x8852,0x4915},
{0x8853,0x8853,0x213f},
{0x8854,0x8854,0xf3b},
{0x8855,0x8856,0x491a},
{0x8857,0x8857,0x8a7},
{0x8858,0x8858,0x491c},
{0x8859,0x8859,0xfec},
{0x885a,0x885a,0x491d},
{0x885b,0x885b,0x2198},
{0x885c,0x885c,0x491e},
{0x885d,0x885d,0x1e88},
{0x885e,0x8860,0x491f},
{0x8861,0x8861,0x799},
{0x8862,0x8862,0x15ed},
{0x8863,0x8863,0x1049},
{0x8864,0x8864,0x1ba6},
{0x8865,0x8865,0x480},
{0x8866,0x8867,0x4922},
{0x8868,0x8868,0x456},
{0x8869,0x8869,0x1ba7},
{0x886a,0x886a,0x4924},
{0x886b,0x886b,0xcf9},
{0x886c,0x886c,0x4e9},
{0x886d,0x886d,0x4925},
{0x886e,0x886e,0x1306},
{0x886f,0x886f,0x4926},
{0x8870,0x8870,0xd9a},
{0x8871,0x8871,0x4927},
{0x8872,0x8872,0x1ba8},
{0x8873,0x8876,0x4928},
{0x8877,0x8877,0x11d3},
{0x8878,0x8878,0x492c},
{0x8879,0x8879,0x228c},
{0x887a,0x887c,0x492d},
{0x887d,0x887d,0x1ba9},
{0x887e,0x887e,0x1cbe},
{0x887f,0x887f,0x1baa},
{0x8880,0x8880,0x4930},
{0x8881,0x8881,0x10ef},
{0x8882,0x8882,0x1bab},
{0x8883,0x8883,0x4931},
{0x8884,0x8884,0x3cb},
{0x8885,0x8885,0x1cbf},
{0x8886,0x8887,0x4932},
{0x8888,0x8888,0x1cc0},
{0x8889,0x888a,0x4934},
{0x888b,0x888b,0x57f},
{0x888c,0x888c,0x4936},
{0x888d,0x888d,0xb9c},
{0x888e,0x8891,0x4937},
{0x8892,0x8892,0xe0e},
{0x8893,0x8895,0x493b},
{0x8896,0x8896,0xfaf},
{0x8897,0x889b,0x493e},
{0x889c,0x889c,0xe91},
{0x889d,0x88a1,0x4943},
{0x88a2,0x88a2,0x1bac},
{0x88a3,0x88a3,0x4948},
{0x88a4,0x88a4,0x1307},
{0x88a5,0x88aa,0x4949},
{0x88ab,0x88ab,0x424},
{0x88ac,0x88ac,0x494f},
{0x88ad,0x88ad,0xf1b},
{0x88ae,0x88b0,0x4950},
{0x88b1,0x88b1,0x69f},
{0x88b2,0x88b6,0x4953},
{0x88b7,0x88b7,0x1bae},
{0x88b8,0x88bb,0x4958},
{0x88bc,0x88bc,0x1baf},
{0x88bd,0x88c0,0x495c},
{0x88c1,0x88c1,0x48a},
{0x88c2,0x88c2,0xa1a},
{0x88c3,0x88c4,0x4960},
{0x88c5,0x88c5,0x120d},
{0x88c6,0x88c6,0x1bad},
{0x88c7,0x88c8,0x4962},
{0x88c9,0x88c9,0x1bb0},
{0x88ca,0x88ca,0x25f1},
{0x88cb,0x88cd,0x4964},
{0x88ce,0x88ce,0x1bb2},
{0x88cf,0x88cf,0x200c},
{0x88d0,0x88d1,0x4967},
{0x88d2,0x88d2,0x130a},
{0x88d3,0x88d3,0x4969},
{0x88d4,0x88d4,0x1068},
{0x88d5,0x88d5,0x10e6},
{0x88d6,0x88d7,0x496a},
{0x88d8,0x88d8,0x1cc1},
{0x88d9,0x88d9,0xc94},
{0x88da,0x88db,0x496c},
{0x88dc,0x88dc,0x1e58},
{0x88dd,0x88dd,0x22ac},
{0x88de,0x88de,0x496e},
{0x88df,0x88df,0x1cc2},
{0x88e0,0x88e1,0x496f},
{0x88e2,0x88e2,0x1bb1},
{0x88e3,0x88e3,0x1bb3},
{0x88e4,0x88e4,0x970},
{0x88e5,0x88e5,0x1bb4},
{0x88e6,0x88e7,0x4971},
{0x88e8,0x88e8,0x1bb8},
{0x88e9,0x88ef,0x4973},
{0x88f0,0x88f0,0x1bba},
{0x88f1,0x88f1,0x1bb5},
{0x88f2,0x88f2,0x497a},
{0x88f3,0x88f3,0xd0a},
{0x88f4,0x88f4,0xba2},
{0x88f5,0x88f7,0x497b},
{0x88f8,0x88f8,0xa8a},
{0x88f9,0x88f9,0x755},
{0x88fa,0x88fb,0x497e},
{0x88fc,0x88fc,0x1bb7},
{0x88fd,0x88fd,0x26a7},
{0x88fe,0x88fe,0x1bb9},
{0x88ff,0x8901,0x4980},
{0x8902,0x8902,0x72c},
{0x8903,0x8906,0x4983},
{0x8907,0x8907,0x2676},
{0x8908,0x8909,0x4987},
{0x890a,0x890a,0x1bbf},
{0x890b,0x890f,0x4989},
{0x8910,0x8910,0x78d},
{0x8911,0x8911,0x498e},
{0x8912,0x8912,0x408},
{0x8913,0x8913,0x1bbd},
{0x8914,0x8918,0x498f},
{0x8919,0x8919,0x1bbc},
{0x891a,0x891a,0x1bb6},
{0x891b,0x891b,0x1bbe},
{0x891c,0x8920,0x4994},
{0x8921,0x8921,0x1bbb},
{0x8922,0x8924,0x4999},
{0x8925,0x8925,0xcc7},
{0x8926,0x8929,0x499c},
{0x892a,0x892a,0xe7b},
{0x892b,0x892b,0x1bc1},
{0x892c,0x892f,0x49a0},
{0x8930,0x8930,0x1739},
{0x8931,0x8931,0x49a4},
{0x8932,0x8932,0x1fe1},
{0x8933,0x8933,0x25bb},
{0x8934,0x8934,0x1bc0},
{0x8935,0x8935,0x49a5},
{0x8936,0x8936,0x1bc2},
{0x8937,0x8937,0x49a6},
{0x8938,0x8938,0x25be},
{0x8939,0x893a,0x49a7},
{0x893b,0x893b,0x22dd},
{0x893c,0x8940,0x49a9},
{0x8941,0x8941,0x1bc3},
{0x8942,0x8943,0x49ae},
{0x8944,0x8944,0xf52},
{0x8945,0x8946,0x49b0},
{0x8947,0x8947,0x25bd},
{0x8948,0x8955,0x49b2},
{0x8956,0x8956,0x1e2a},
{0x8957,0x895c,0x49c0},
{0x895d,0x895d,0x25bc},
{0x895e,0x895e,0x1cc3},
{0x895f,0x895f,0x8c4},
{0x8960,0x8960,0x25ba},
{0x8961,0x8963,0x49c6},
{0x8964,0x8964,0x25bf},
{0x8965,0x8965,0x49c9},
{0x8966,0x8966,0x1bc4},
{0x8967,0x8969,0x49ca},
{0x896a,0x896a,0x2187},
{0x896b,0x896b,0x49cd},
{0x896c,0x896c,0x266b},
{0x896d,0x896e,0x49ce},
{0x896f,0x896f,0x1e7f},
{0x8970,0x8971,0x49d0},
{0x8972,0x8972,0x21ad},
{0x8973,0x897a,0x49d2},
{0x897b,0x897b,0x1bc5},
{0x897c,0x897e,0x49da},
{0x897f,0x897f,0xf06},
{0x8980,0x8980,0x49dd},
{0x8981,0x8981,0x1031},
{0x8982,0x8982,0x49de},
{0x8983,0x8983,0x1bdf},
{0x8984,0x8985,0x49df},
{0x8986,0x8986,0x6ad},
{0x8987,0x898a,0x49e1},
{0x898b,0x898b,0x1f96},
{0x898c,0x898e,0x49e5},
{0x898f,0x898f,0x1f32},
{0x8990,0x8992,0x49e8},
{0x8993,0x8993,0x2084},
{0x8994,0x8995,0x49eb},
{0x8996,0x8996,0x2136},
{0x8997,0x8997,0x49ed},
{0x8998,0x8998,0x24b8},
{0x8999,0x89a0,0x49ee},
{0x89a1,0x89a1,0x24ba},
{0x89a2,0x89a5,0x49f6},
{0x89a6,0x89a6,0x24bc},
{0x89a7,0x89a9,0x49fa},
{0x89aa,0x89aa,0x20e4},
{0x89ab,0x89ab,0x49fd},
{0x89ac,0x89ac,0x24b9},
{0x89ad,0x89ae,0x49fe},
{0x89af,0x89af,0x24bd},
{0x89b0,0x89b1,0x4a00},
{0x89b2,0x89b2,0x24be},
{0x89b3,0x89b6,0x4a02},
{0x89b7,0x89b7,0x24bf},
{0x89b8,0x89b9,0x4a06},
{0x89ba,0x89ba,0x1fd2},
{0x89bb,0x89bc,0x4a08},
{0x89bd,0x89bd,0x1ffd},
{0x89be,0x89be,0x4a0a},
{0x89bf,0x89bf,0x24bb},
{0x89c0,0x89c0,0x1f2d},
{0x89c1,0x89c1,0x86e},
{0x89c2,0x89c2,0x734},
{0x89c3,0x89c3,0x4a0b},
{0x89c4,0x89c4,0x73f},
{0x89c5,0x89c5,0xade},
{0x89c6,0x89c6,0xd6a},
{0x89c7,0x89c7,0x193a},
{0x89c8,0x89c8,0x9ab},
{0x89c9,0x89c9,0x924},
{0x89ca,0x89cc,0x193b},
{0x89cd,0x89cd,0x4a0c},
{0x89ce,0x89d1,0x193e},
{0x89d2,0x89d2,0x898},
{0x89d3,0x89d5,0x4a0d},
{0x89d6,0x89d6,0x1d57},
{0x89d7,0x89d9,0x4a10},
{0x89da,0x89da,0x1d59},
{0x89db,0x89db,0x4a13},
{0x89dc,0x89dc,0x1d5a},
{0x89dd,0x89dd,0x4a14},
{0x89de,0x89de,0x1d58},
{0x89df,0x89e2,0x4a15},
{0x89e3,0x89e3,0x8b3},
{0x89e4,0x89e4,0x4a19},
{0x89e5,0x89e5,0x1d5b},
{0x89e6,0x89e6,0x528},
{0x89e7,0x89ea,0x4a1a},
{0x89eb,0x89eb,0x1d5c},
{0x89ec,0x89ee,0x4a1e},
{0x89ef,0x89ef,0x1d5d},
{0x89f0,0x89f2,0x4a21},
{0x89f3,0x89f3,0x19c0},
{0x89f4,0x89f4,0x2609},
{0x89f5,0x89f5,0x4a24},
{0x89f6,0x89f6,0x260a},
{0x89f7,0x89f7,0x4a25},
{0x89f8,0x89f8,0x1e94},
{0x89f9,0x89ff,0x4a26},
{0x8a00,0x8a00,0xffd},
{0x8a01,0x8a01,0x22df},
{0x8a02,0x8a02,0x1ecb},
{0x8a03,0x8a03,0x1f0d},
{0x8a04,0x8a06,0x4a2d},
{0x8a07,0x8a07,0x12fe},
{0x8a08,0x8a08,0x1f77},
{0x8a09,0x8a09,0x4a30},
{0x8a0a,0x8a0a,0x21eb},
{0x8a0b,0x8a0b,0x4a31},
{0x8a0c,0x8a0c,0x22e1},
{0x8a0d,0x8a0d,0x4a32},
{0x8a0e,0x8a0e,0x216f},
{0x8a0f,0x8a0f,0x4a33},
{0x8a10,0x8a10,0x22e0},
{0x8a11,0x8a12,0x4a34},
{0x8a13,0x8a13,0x21ea},
{0x8a14,0x8a14,0x4a36},
{0x8a15,0x8a15,0x22e2},
{0x8a16,0x8a16,0x20cb},
{0x8a17,0x8a17,0x4a37},
{0x8a18,0x8a18,0x1f78},
{0x8a19,0x8a1a,0x4a38},
{0x8a1b,0x8a1b,0x1ee2},
{0x8a1c,0x8a1c,0x4a3a},
{0x8a1d,0x8a1d,0x21f2},
{0x8a1e,0x8a1e,0x4a3b},
{0x8a1f,0x8a1f,0x2150},
{0x8a20,0x8a22,0x4a3c},
{0x8a23,0x8a23,0x1fd3},
{0x8a24,0x8a24,0x4a3f},
{0x8a25,0x8a25,0x22e5},
{0x8a26,0x8a29,0x4a40},
{0x8a2a,0x8a2a,0x1ef2},
{0x8a2b,0x8a2c,0x4a44},
{0x8a2d,0x8a2d,0x211f},
{0x8a2e,0x8a30,0x4a46},
{0x8a31,0x8a31,0x21dd},
{0x8a32,0x8a33,0x4a49},
{0x8a34,0x8a34,0x2154},
{0x8a35,0x8a35,0x4a4b},
{0x8a36,0x8a36,0x22e7},
{0x8a37,0x8a39,0x4a4c},
{0x8a3a,0x8a3a,0x2282},
{0x8a3b,0x8a3d,0x4a4f},
{0x8a3e,0x8a3e,0x1d5e},
{0x8a3f,0x8a40,0x4a52},
{0x8a41,0x8a41,0x22e6},
{0x8a42,0x8a45,0x4a54},
{0x8a46,0x8a46,0x22e8},
{0x8a47,0x8a47,0x4a58},
{0x8a48,0x8a48,0x1a84},
{0x8a49,0x8a4d,0x4a59},
{0x8a4e,0x8a4e,0x22e4},
{0x8a4f,0x8a4f,0x4a5e},
{0x8a50,0x8a50,0x226a},
{0x8a51,0x8a51,0x4a5f},
{0x8a52,0x8a52,0x22eb},
{0x8a53,0x8a53,0x4a60},
{0x8a54,0x8a54,0x22e9},
{0x8a55,0x8a55,0x20bd},
{0x8a56,0x8a57,0x4a61},
{0x8a58,0x8a58,0x22ea},
{0x8a59,0x8a5a,0x4a63},
{0x8a5b,0x8a5b,0x22bd},
{0x8a5c,0x8a5d,0x4a65},
{0x8a5e,0x8a5e,0x1e9e},
{0x8a5f,0x8a60,0x4a67},
{0x8a61,0x8a61,0x22f6},
{0x8a62,0x8a62,0x21e7},
{0x8a63,0x8a63,0x2216},
{0x8a64,0x8a65,0x4a69},
{0x8a66,0x8a66,0x2137},
{0x8a67,0x8a68,0x4a6b},
{0x8a69,0x8a69,0x212c},
{0x8a6a,0x8a6a,0x4a6d},
{0x8a6b,0x8a6b,0x1e68},
{0x8a6c,0x8a6c,0x22f2},
{0x8a6d,0x8a6d,0x1f37},
{0x8a6e,0x8a6e,0x22f3},
{0x8a6f,0x8a6f,0x4a6e},
{0x8a70,0x8a70,0x22ef},
{0x8a71,0x8a71,0x1f50},
{0x8a72,0x8a72,0x1f10},
{0x8a73,0x8a73,0x21c8},
{0x8a74,0x8a74,0x4a6f},
{0x8a75,0x8a75,0x22f1},
{0x8a76,0x8a78,0x4a70},
{0x8a79,0x8a79,0x1153},
{0x8a7a,0x8a7b,0x4a73},
{0x8a7c,0x8a7c,0x22f0},
{0x8a7d,0x8a7e,0x4a75},
{0x8a7f,0x8a7f,0x22ee},
{0x8a80,0x8a83,0x4a77},
{0x8a84,0x8a84,0x22ed},
{0x8a85,0x8a85,0x229e},
{0x8a86,0x8a86,0x22ec},
{0x8a87,0x8a87,0x1fe2},
{0x8a88,0x8a88,0x4a7b},
{0x8a89,0x8a89,0x10e3},
{0x8a8a,0x8a8a,0xe2f},
{0x8a8b,0x8a8c,0x4a7c},
{0x8a8d,0x8a8d,0x20fe},
{0x8a8e,0x8a90,0x4a7e},
{0x8a91,0x8a92,0x22f9},
{0x8a93,0x8a93,0xd5b},
{0x8a94,0x8a94,0x4a81},
{0x8a95,0x8a95,0x1eaf},
{0x8a96,0x8a97,0x4a82},
{0x8a98,0x8a98,0x2236},
{0x8a99,0x8a99,0x4a84},
{0x8a9a,0x8a9a,0x22f7},
{0x8a9b,0x8a9d,0x4a85},
{0x8a9e,0x8a9e,0x223d},
{0x8a9f,0x8a9f,0x4a88},
{0x8aa0,0x8aa0,0x1e82},
{0x8aa1,0x8aa1,0x1fb6},
{0x8aa2,0x8aa2,0x4a89},
{0x8aa3,0x8aa3,0x21a4},
{0x8aa4,0x8aa4,0x21aa},
{0x8aa5,0x8aa5,0x22f8},
{0x8aa6,0x8aa6,0x2151},
{0x8aa7,0x8aa7,0x4a8a},
{0x8aa8,0x8aa8,0x1f60},
{0x8aa9,0x8aab,0x4a8b},
{0x8aac,0x8aac,0x2147},
{0x8aad,0x8aaf,0x4a8e},
{0x8ab0,0x8ab0,0x2145},
{0x8ab1,0x8ab1,0x4a91},
{0x8ab2,0x8ab2,0x1fdc},
{0x8ab3,0x8ab5,0x4a92},
{0x8ab6,0x8ab6,0x2301},
{0x8ab7,0x8ab8,0x4a95},
{0x8ab9,0x8ab9,0x1ef5},
{0x8aba,0x8abb,0x4a97},
{0x8abc,0x8abc,0x2218},
{0x8abd,0x8abe,0x4a99},
{0x8abf,0x8abf,0x1ec6},
{0x8ac0,0x8ac1,0x4a9b},
{0x8ac2,0x8ac2,0x2300},
{0x8ac3,0x8ac3,0x4a9d},
{0x8ac4,0x8ac4,0x22b4},
{0x8ac5,0x8ac6,0x4a9e},
{0x8ac7,0x8ac7,0x2169},
{0x8ac8,0x8ac8,0x4aa0},
{0x8ac9,0x8ac9,0x22fd},
{0x8aca,0x8aca,0x4aa1},
{0x8acb,0x8acb,0x20ea},
{0x8acc,0x8acc,0x4aa2},
{0x8acd,0x8acd,0x22f4},
{0x8ace,0x8ace,0x4aa3},
{0x8acf,0x8acf,0x22fb},
{0x8ad0,0x8ad0,0x4aa4},
{0x8ad1,0x8ad1,0x22fc},
{0x8ad2,0x8ad2,0x2027},
{0x8ad3,0x8ad5,0x4aa5},
{0x8ad6,0x8ad6,0x2060},
{0x8ad7,0x8ad7,0x22ff},
{0x8ad8,0x8ada,0x4aa8},
{0x8adb,0x8adb,0x22fe},
{0x8adc,0x8adc,0x1ec7},
{0x8add,0x8add,0x4aab},
{0x8ade,0x8ade,0x230c},
{0x8adf,0x8ae1,0x4aac},
{0x8ae2,0x8ae2,0x22f5},
{0x8ae3,0x8ae3,0x4aaf},
{0x8ae4,0x8ae4,0x2306},
{0x8ae5,0x8ae5,0x4ab0},
{0x8ae6,0x8ae6,0x230a},
{0x8ae7,0x8ae7,0x21d3},
{0x8ae8,0x8aea,0x4ab1},
{0x8aeb,0x8aeb,0x2303},
{0x8aec,0x8aec,0x4ab4},
{0x8aed,0x8aed,0x2307},
{0x8aee,0x8aee,0x230b},
{0x8aef,0x8af0,0x4ab5},
{0x8af1,0x8af1,0x1f5f},
{0x8af2,0x8af2,0x4ab7},
{0x8af3,0x8af3,0x2309},
{0x8af4,0x8af5,0x4ab8},
{0x8af6,0x8af6,0x2302},
{0x8af7,0x8af7,0x1f04},
{0x8af8,0x8af8,0x229d},
{0x8af9,0x8af9,0x4aba},
{0x8afa,0x8afa,0x21fb},
{0x8afb,0x8afb,0x4abb},
{0x8afc,0x8afc,0x2308},
{0x8afd,0x8afd,0x4abc},
{0x8afe,0x8afe,0x20ac},
{0x8aff,0x8aff,0x4abd},
{0x8b00,0x8b00,0x208e},
{0x8b01,0x8b01,0x2305},
{0x8b02,0x8b02,0x2197},
{0x8b03,0x8b03,0x4abe},
{0x8b04,0x8b04,0x2171},
{0x8b05,0x8b05,0x2298},
{0x8b06,0x8b06,0x4abf},
{0x8b07,0x8b07,0x173c},
{0x8b08,0x8b09,0x4ac0},
{0x8b0a,0x8b0a,0x1f57},
{0x8b0b,0x8b0d,0x4ac2},
{0x8b0e,0x8b0e,0x2082},
{0x8b0f,0x8b0f,0x4ac5},
{0x8b10,0x8b10,0x2311},
{0x8b11,0x8b13,0x4ac6},
{0x8b14,0x8b14,0x2304},
{0x8b15,0x8b15,0x4ac9},
{0x8b16,0x8b16,0x230f},
{0x8b17,0x8b17,0x1e35},
{0x8b18,0x8b18,0x4aca},
{0x8b19,0x8b19,0x20d1},
{0x8b1a,0x8b1a,0x2310},
{0x8b1b,0x8b1b,0x1fa3},
{0x8b1c,0x8b1c,0x4acb},
{0x8b1d,0x8b1d,0x21d6},
{0x8b1e,0x8b20,0x4acc},
{0x8b21,0x8b21,0x2206},
{0x8b22,0x8b25,0x4acf},
{0x8b26,0x8b26,0x1d5f},
{0x8b27,0x8b27,0x4ad3},
{0x8b28,0x8b28,0x230d},
{0x8b29,0x8b2a,0x4ad4},
{0x8b2b,0x8b2b,0x2312},
{0x8b2c,0x8b2c,0x208d},
{0x8b2d,0x8b2d,0x2313},
{0x8b2e,0x8b32,0x4ad6},
{0x8b33,0x8b33,0x22e3},
{0x8b34,0x8b38,0x4adb},
{0x8b39,0x8b39,0x1fba},
{0x8b3a,0x8b3d,0x4ae0},
{0x8b3e,0x8b3e,0x2078},
{0x8b3f,0x8b48,0x4ae4},
{0x8b49,0x8b49,0x2288},
{0x8b4a,0x8b4d,0x4aee},
{0x8b4e,0x8b4e,0x2316},
{0x8b4f,0x8b4f,0x1f6b},
{0x8b50,0x8b55,0x4af2},
{0x8b56,0x8b56,0x2314},
{0x8b57,0x8b57,0x4af8},
{0x8b58,0x8b58,0x2130},
{0x8b59,0x8b59,0x2315},
{0x8b5a,0x8b5a,0x2168},
{0x8b5b,0x8b5b,0x4af9},
{0x8b5c,0x8b5c,0x20c4},
{0x8b5d,0x8b65,0x4afa},
{0x8b66,0x8b66,0x8de},
{0x8b67,0x8b6a,0x4b03},
{0x8b6b,0x8b6b,0x2318},
{0x8b6c,0x8b6c,0xbc8},
{0x8b6d,0x8b6e,0x4b07},
{0x8b6f,0x8b6f,0x2219},
{0x8b70,0x8b70,0x2217},
{0x8b71,0x8b73,0x4b09},
{0x8b74,0x8b74,0x20d5},
{0x8b75,0x8b76,0x4b0c},
{0x8b77,0x8b77,0x1f4a},
{0x8b78,0x8b7c,0x4b0e},
{0x8b7d,0x8b7d,0x2240},
{0x8b7e,0x8b7f,0x4b13},
{0x8b80,0x8b80,0x1ed3},
{0x8b81,0x8b89,0x4b15},
{0x8b8a,0x8b8a,0x1e49},
{0x8b8b,0x8b8d,0x4b1e},
{0x8b8e,0x8b8e,0x261b},
{0x8b8f,0x8b91,0x4b21},
{0x8b92,0x8b92,0x1e6d},
{0x8b93,0x8b93,0x20f8},
{0x8b94,0x8b94,0x4b24},
{0x8b95,0x8b95,0x1ffb},
{0x8b96,0x8b96,0x2319},
{0x8b97,0x8b9b,0x4b25},
{0x8b9c,0x8b9c,0x230e},
{0x8b9d,0x8b9d,0x4b2a},
{0x8b9e,0x8b9e,0x2317},
{0x8b9f,0x8b9f,0x4b2b},
{0x8ba0,0x8ba0,0x1317},
{0x8ba1,0x8ba1,0x839},
{0x8ba2,0x8ba2,0x5e8},
{0x8ba3,0x8ba3,0x6b7},
{0x8ba4,0x8ba4,0xcaa},
{0x8ba5,0x8ba5,0x818},
{0x8ba6,0x8ba7,0x1318},
{0x8ba8,0x8ba8,0xe29},
{0x8ba9,0x8ba9,0xc9e},
{0x8baa,0x8baa,0x131a},
{0x8bab,0x8bab,0xc1c},
{0x8bac,0x8bac,0x4b2c},
{0x8bad,0x8bad,0xfde},
{0x8bae,0x8bae,0x1070},
{0x8baf,0x8baf,0xfdf},
{0x8bb0,0x8bb0,0x83a},
{0x8bb1,0x8bb1,0x4b2d},
{0x8bb2,0x8bb2,0x883},
{0x8bb3,0x8bb3,0x7f9},
{0x8bb4,0x8bb5,0x131b},
{0x8bb6,0x8bb6,0xff1},
{0x8bb7,0x8bb7,0x131d},
{0x8bb8,0x8bb8,0xfb8},
{0x8bb9,0x8bb9,0x62e},
{0x8bba,0x8bba,0xa82},
{0x8bbb,0x8bbb,0x4b2e},
{0x8bbc,0x8bbc,0xdc4},
{0x8bbd,0x8bbd,0x68a},
{0x8bbe,0x8bbe,0xd21},
{0x8bbf,0x8bbf,0x660},
{0x8bc0,0x8bc0,0x926},
{0x8bc1,0x8bc1,0x11a3},
{0x8bc2,0x8bc3,0x131e},
{0x8bc4,0x8bc4,0xbdf},
{0x8bc5,0x8bc5,0x1244},
{0x8bc6,0x8bc6,0xd4d},
{0x8bc7,0x8bc7,0x4b2f},
{0x8bc8,0x8bc8,0x114a},
{0x8bc9,0x8bc9,0xdd4},
{0x8bca,0x8bca,0x1190},
{0x8bcb,0x8bcb,0x1320},
{0x8bcc,0x8bcc,0x11de},
{0x8bcd,0x8bcd,0x54d},
{0x8bce,0x8bce,0x1322},
{0x8bcf,0x8bcf,0x1321},
{0x8bd0,0x8bd0,0x4b30},
{0x8bd1,0x8bd1,0x1072},
{0x8bd2,0x8bd4,0x1323},
{0x8bd5,0x8bd5,0xd6b},
{0x8bd6,0x8bd6,0x1326},
{0x8bd7,0x8bd7,0xd42},
{0x8bd8,0x8bd9,0x1327},
{0x8bda,0x8bda,0x4f4},
{0x8bdb,0x8bdb,0x11ee},
{0x8bdc,0x8bdc,0x1329},
{0x8bdd,0x8bdd,0x7c5},
{0x8bde,0x8bde,0x58f},
{0x8bdf,0x8be0,0x132a},
{0x8be1,0x8be1,0x747},
{0x8be2,0x8be2,0xfd8},
{0x8be3,0x8be3,0x106f},
{0x8be4,0x8be4,0x132c},
{0x8be5,0x8be5,0x6be},
{0x8be6,0x8be6,0xf57},
{0x8be7,0x8be7,0x4b6},
{0x8be8,0x8be9,0x132d},
{0x8bea,0x8bea,0x4b31},
{0x8beb,0x8beb,0x8bc},
{0x8bec,0x8bec,0xeeb},
{0x8bed,0x8bed,0x10d4},
{0x8bee,0x8bee,0x132f},
{0x8bef,0x8bef,0xf02},
{0x8bf0,0x8bf0,0x1330},
{0x8bf1,0x8bf1,0x10ba},
{0x8bf2,0x8bf2,0x7fa},
{0x8bf3,0x8bf3,0x1331},
{0x8bf4,0x8bf4,0xdaa},
{0x8bf5,0x8bf5,0xdc5},
{0x8bf6,0x8bf6,0x1332},
{0x8bf7,0x8bf7,0xc68},
{0x8bf8,0x8bf8,0x11ed},
{0x8bf9,0x8bf9,0x1333},
{0x8bfa,0x8bfa,0xb76},
{0x8bfb,0x8bfb,0x600},
{0x8bfc,0x8bfc,0x1334},
{0x8bfd,0x8bfd,0x669},
{0x8bfe,0x8bfe,0x95b},
{0x8bff,0x8c00,0x1335},
{0x8c01,0x8c01,0xda2},
{0x8c02,0x8c02,0x1337},
{0x8c03,0x8c03,0x5d8},
{0x8c04,0x8c04,0x1338},
{0x8c05,0x8c05,0xa0b},
{0x8c06,0x8c06,0x1218},
{0x8c07,0x8c07,0x1339},
{0x8c08,0x8c08,0xe0b},
{0x8c09,0x8c09,0x4b32},
{0x8c0a,0x8c0a,0x1071},
{0x8c0b,0x8c0b,0xb14},
{0x8c0c,0x8c0c,0x133a},
{0x8c0d,0x8c0d,0x5de},
{0x8c0e,0x8c0e,0x7e6},
{0x8c0f,0x8c0f,0x133b},
{0x8c10,0x8c10,0xf7e},
{0x8c11,0x8c12,0x133c},
{0x8c13,0x8c13,0xecc},
{0x8c14,0x8c16,0x133e},
{0x8c17,0x8c17,0x4be},
{0x8c18,0x8c18,0x1343},
{0x8c19,0x8c19,0x1341},
{0x8c1a,0x8c1a,0x1011},
{0x8c1b,0x8c1b,0x1342},
{0x8c1c,0x8c1c,0xada},
{0x8c1d,0x8c1d,0x1344},
{0x8c1e,0x8c1e,0x4b33},
{0x8c1f,0x8c21,0x1345},
{0x8c22,0x8c22,0xf86},
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{0x8e82,0x8e84,0x4c6e},
{0x8e85,0x8e85,0x1d4a},
{0x8e86,0x8e86,0x4c71},
{0x8e87,0x8e87,0x51e},
{0x8e88,0x8e88,0x4c72},
{0x8e89,0x8e89,0x25fc},
{0x8e8a,0x8e8a,0x1e8c},
{0x8e8b,0x8e8b,0x2602},
{0x8e8c,0x8e8c,0x4c73},
{0x8e8d,0x8e8d,0x224d},
{0x8e8e,0x8e8e,0x4c74},
{0x8e8f,0x8e8f,0x1d4b},
{0x8e90,0x8e90,0x1d4d},
{0x8e91,0x8e91,0x2604},
{0x8e92,0x8e92,0x25fe},
{0x8e93,0x8e93,0x2603},
{0x8e94,0x8e94,0x1d4c},
{0x8e95,0x8e99,0x4c75},
{0x8e9a,0x8e9a,0x2601},
{0x8e9b,0x8e9b,0x4c7a},
{0x8e9c,0x8e9c,0x1d4e},
{0x8e9d,0x8e9d,0x4c7b},
{0x8e9e,0x8e9e,0x1d4f},
{0x8e9f,0x8ea0,0x4c7c},
{0x8ea1,0x8ea1,0x2605},
{0x8ea2,0x8ea4,0x4c7e},
{0x8ea5,0x8ea5,0x1ea3},
{0x8ea6,0x8ea6,0x2608},
{0x8ea7,0x8ea9,0x4c81},
{0x8eaa,0x8eaa,0x2607},
{0x8eab,0x8eab,0xd26},
{0x8eac,0x8eac,0x703},
{0x8ead,0x8eae,0x4c84},
{0x8eaf,0x8eaf,0xc78},
{0x8eb0,0x8eb1,0x4c86},
{0x8eb2,0x8eb2,0x622},
{0x8eb3,0x8eb9,0x4c88},
{0x8eba,0x8eba,0xe1c},
{0x8ebb,0x8ebf,0x4c8f},
{0x8ec0,0x8ec0,0x20f0},
{0x8ec1,0x8ec9,0x4c94},
{0x8eca,0x8eca,0x1e7b},
{0x8ecb,0x8ecb,0x2267},
{0x8ecc,0x8ecc,0x1f36},
{0x8ecd,0x8ecd,0x1fd6},
{0x8ece,0x8ece,0x18f8},
{0x8ecf,0x8ed1,0x4c9d},
{0x8ed2,0x8ed2,0x21e0},
{0x8ed3,0x8ed3,0x4ca0},
{0x8ed4,0x8ed4,0x248c},
{0x8ed5,0x8eda,0x4ca1},
{0x8edb,0x8edb,0x248d},
{0x8edc,0x8ede,0x4ca7},
{0x8edf,0x8edf,0x2102},
{0x8ee0,0x8ee3,0x4caa},
{0x8ee4,0x8ee4,0x2494},
{0x8ee5,0x8eea,0x4cae},
{0x8eeb,0x8eeb,0x2493},
{0x8eec,0x8ef1,0x4cb4},
{0x8ef2,0x8ef2,0x248e},
{0x8ef3,0x8ef7,0x4cba},
{0x8ef8,0x8ef8,0x2299},
{0x8ef9,0x8ef9,0x2491},
{0x8efa,0x8efa,0x2496},
{0x8efb,0x8efb,0x248f},
{0x8efc,0x8efc,0x2492},
{0x8efd,0x8efd,0x4cbf},
{0x8efe,0x8efe,0x2497},
{0x8eff,0x8f02,0x4cc0},
{0x8f03,0x8f03,0x1fb1},
{0x8f04,0x8f04,0x4cc4},
{0x8f05,0x8f05,0x249a},
{0x8f06,0x8f06,0x4cc5},
{0x8f07,0x8f07,0x2499},
{0x8f08,0x8f08,0x4cc6},
{0x8f09,0x8f09,0x2258},
{0x8f0a,0x8f0a,0x2498},
{0x8f0b,0x8f11,0x4cc7},
{0x8f12,0x8f12,0x249b},
{0x8f13,0x8f13,0x4cce},
{0x8f14,0x8f14,0x1f09},
{0x8f15,0x8f15,0x20e6},
{0x8f16,0x8f1a,0x4ccf},
{0x8f1b,0x8f1b,0x2026},
{0x8f1c,0x8f1c,0x249f},
{0x8f1d,0x8f1d,0x1f59},
{0x8f1e,0x8f1f,0x249d},
{0x8f20,0x8f24,0x4cd4},
{0x8f25,0x8f25,0x1f3b},
{0x8f26,0x8f26,0x249c},
{0x8f27,0x8f28,0x4cd9},
{0x8f29,0x8f29,0x1e3a},
{0x8f2a,0x8f2a,0x205b},
{0x8f2b,0x8f2e,0x4cdb},
{0x8f2f,0x8f2f,0x1f70},
{0x8f30,0x8f32,0x4cdf},
{0x8f33,0x8f33,0x24a0},
{0x8f34,0x8f37,0x4ce2},
{0x8f38,0x8f38,0x213b},
{0x8f39,0x8f3a,0x4ce6},
{0x8f3b,0x8f3b,0x1f07},
{0x8f3c,0x8f3d,0x4ce8},
{0x8f3e,0x8f3e,0x2270},
{0x8f3f,0x8f3f,0x2237},
{0x8f40,0x8f41,0x4cea},
{0x8f42,0x8f42,0x24d2},
{0x8f43,0x8f43,0x4cec},
{0x8f44,0x8f44,0x21b3},
{0x8f45,0x8f45,0x2245},
{0x8f46,0x8f46,0x24a1},
{0x8f47,0x8f48,0x4ced},
{0x8f49,0x8f49,0x22a8},
{0x8f4a,0x8f4c,0x4cef},
{0x8f4d,0x8f4d,0x227c},
{0x8f4e,0x8f4e,0x1fb0},
{0x8f4f,0x8f53,0x4cf2},
{0x8f54,0x8f54,0x24a2},
{0x8f55,0x8f5e,0x4cf7},
{0x8f5f,0x8f5f,0x1f46},
{0x8f60,0x8f60,0x4d01},
{0x8f61,0x8f61,0x2380},
{0x8f62,0x8f62,0x2495},
{0x8f63,0x8f63,0x4d02},
{0x8f64,0x8f64,0x2490},
{0x8f65,0x8f65,0x4d03},
{0x8f66,0x8f66,0x4da},
{0x8f67,0x8f67,0x1141},
{0x8f68,0x8f68,0x745},
{0x8f69,0x8f69,0xfc4},
{0x8f6a,0x8f6a,0x4d04},
{0x8f6b,0x8f6b,0x18e1},
{0x8f6c,0x8f6c,0x1207},
{0x8f6d,0x8f6d,0x18e2},
{0x8f6e,0x8f6e,0xa7d},
{0x8f6f,0x8f6f,0xcc8},
{0x8f70,0x8f70,0x79b},
{0x8f71,0x8f73,0x18e3},
{0x8f74,0x8f74,0x11e0},
{0x8f75,0x8f76,0x18e6},
{0x8f77,0x8f77,0x18e9},
{0x8f78,0x8f78,0x18e8},
{0x8f79,0x8f7a,0x18ea},
{0x8f7b,0x8f7b,0xc5e},
{0x8f7c,0x8f7c,0x18ec},
{0x8f7d,0x8f7d,0x111b},
{0x8f7e,0x8f7e,0x18ed},
{0x8f7f,0x8f7f,0x89f},
{0x8f80,0x8f80,0x4d05},
{0x8f81,0x8f82,0x18ee},
{0x8f83,0x8f83,0x8a0},
{0x8f84,0x8f84,0x18f0},
{0x8f85,0x8f85,0x6a3},
{0x8f86,0x8f86,0xa07},
{0x8f87,0x8f87,0x18f1},
{0x8f88,0x8f88,0x41b},
{0x8f89,0x8f89,0x7e9},
{0x8f8a,0x8f8a,0x74e},
{0x8f8b,0x8f8b,0x18f2},
{0x8f8c,0x8f8c,0x4d06},
{0x8f8d,0x8f8f,0x18f3},
{0x8f90,0x8f90,0x695},
{0x8f91,0x8f91,0x820},
{0x8f92,0x8f92,0x4d07},
{0x8f93,0x8f93,0xd7b},
{0x8f94,0x8f94,0x1574},
{0x8f95,0x8f95,0x10f2},
{0x8f96,0x8f96,0xf2a},
{0x8f97,0x8f97,0x1158},
{0x8f98,0x8f98,0x18f6},
{0x8f99,0x8f99,0x117f},
{0x8f9a,0x8f9a,0x18f7},
{0x8f9b,0x8f9b,0xf8c},
{0x8f9c,0x8f9c,0x715},
{0x8f9d,0x8f9d,0x4d08},
{0x8f9e,0x8f9e,0x54a},
{0x8f9f,0x8f9f,0x442},
{0x8fa0,0x8fa2,0x4d09},
{0x8fa3,0x8fa3,0x99c},
{0x8fa4,0x8fa5,0x4d0c},
{0x8fa6,0x8fa6,0x1e30},
{0x8fa7,0x8fa7,0x4d0e},
{0x8fa8,0x8fa9,0x44f},
{0x8faa,0x8faa,0x4d0f},
{0x8fab,0x8fab,0x451},
{0x8fac,0x8fac,0x4d10},
{0x8fad,0x8fad,0x1e9d},
{0x8fae,0x8fae,0x1e4b},
{0x8faf,0x8faf,0x1e4a},
{0x8fb0,0x8fb0,0x4e2},
{0x8fb1,0x8fb1,0xcc3},
{0x8fb2,0x8fb2,0x20aa},
{0x8fb3,0x8fb5,0x4d11},
{0x8fb6,0x8fb6,0x173d},
{0x8fb7,0x8fb8,0x4d14},
{0x8fb9,0x8fb9,0x448},
{0x8fba,0x8fbc,0x4d16},
{0x8fbd,0x8fbd,0xa12},
{0x8fbe,0x8fbe,0x572},
{0x8fbf,0x8fc0,0x4d19},
{0x8fc1,0x8fc1,0xc25},
{0x8fc2,0x8fc2,0x10bd},
{0x8fc3,0x8fc3,0x4d1b},
{0x8fc4,0x8fc4,0xc18},
{0x8fc5,0x8fc5,0xfe1},
{0x8fc6,0x8fc6,0x4d1c},
{0x8fc7,0x8fc7,0x756},
{0x8fc8,0x8fc8,0xa9c},
{0x8fc9,0x8fcd,0x4d1d},
{0x8fce,0x8fce,0x1092},
{0x8fcf,0x8fcf,0x4d22},
{0x8fd0,0x8fd0,0x110e},
{0x8fd1,0x8fd1,0x8cd},
{0x8fd2,0x8fd2,0x4d23},
{0x8fd3,0x8fd3,0x173e},
{0x8fd4,0x8fd4,0x652},
{0x8fd5,0x8fd5,0x173f},
{0x8fd6,0x8fd7,0x4d24},
{0x8fd8,0x8fd8,0x7ce},
{0x8fd9,0x8fd9,0x1183},
{0x8fda,0x8fda,0x4d26},
{0x8fdb,0x8fdb,0x8c9},
{0x8fdc,0x8fdc,0x10f9},
{0x8fdd,0x8fdd,0xeb4},
{0x8fde,0x8fde,0x9f5},
{0x8fdf,0x8fdf,0x4fe},
{0x8fe0,0x8fe1,0x4d27},
{0x8fe2,0x8fe2,0xe49},
{0x8fe3,0x8fe3,0x4d29},
{0x8fe4,0x8fe4,0x1742},
{0x8fe5,0x8fe5,0x1740},
{0x8fe6,0x8fe6,0x1744},
{0x8fe7,0x8fe7,0x4d2a},
{0x8fe8,0x8fe8,0x1746},
{0x8fe9,0x8fe9,0x1743},
{0x8fea,0x8fea,0x5b0},
{0x8feb,0x8feb,0xbe7},
{0x8fec,0x8fec,0x4d2b},
{0x8fed,0x8fed,0x5dd},
{0x8fee,0x8fee,0x1741},
{0x8fef,0x8fef,0x4d2c},
{0x8ff0,0x8ff0,0xd8d},
{0x8ff1,0x8ff2,0x4d2d},
{0x8ff3,0x8ff3,0x1745},
{0x8ff4,0x8ff4,0x267b},
{0x8ff5,0x8ff6,0x4d2f},
{0x8ff7,0x8ff7,0xad9},
{0x8ff8,0x8ff8,0x42e},
{0x8ff9,0x8ff9,0x816},
{0x8ffa,0x8ffc,0x4d31},
{0x8ffd,0x8ffd,0x1214},
{0x8ffe,0x8fff,0x4d34},
{0x9000,0x9000,0xe7c},
{0x9001,0x9001,0xdc2},
{0x9002,0x9002,0xd61},
{0x9003,0x9003,0xe26},
{0x9004,0x9004,0x1748},
{0x9005,0x9005,0x1747},
{0x9006,0x9006,0xb49},
{0x9007,0x9008,0x4d36},
{0x9009,0x9009,0xfca},
{0x900a,0x900a,0xfe0},
{0x900b,0x900b,0x1749},
{0x900c,0x900c,0x4d38},
{0x900d,0x900d,0x174c},
{0x900e,0x900e,0x4d39},
{0x900f,0x900f,0xe69},
{0x9010,0x9010,0x11ef},
{0x9011,0x9011,0x174b},
{0x9012,0x9012,0x5be},
{0x9013,0x9013,0x4d3a},
{0x9014,0x9014,0xe6f},
{0x9015,0x9015,0x23f2},
{0x9016,0x9016,0x174d},
{0x9017,0x9017,0x5f9},
{0x9018,0x9018,0x4d3b},
{0x9019,0x9019,0x227e},
{0x901a,0x901a,0xe59},
{0x901b,0x901b,0x73d},
{0x901c,0x901c,0x4d3c},
{0x901d,0x901d,0xd5c},
{0x901e,0x901e,0x4f6},
{0x901f,0x901f,0xdce},
{0x9020,0x9020,0x112f},
{0x9021,0x9021,0x174e},
{0x9022,0x9022,0x687},
{0x9023,0x9023,0x2019},
{0x9024,0x9025,0x4d3d},
{0x9026,0x9026,0x174a},
{0x9027,0x902c,0x4d3f},
{0x902d,0x902d,0x1751},
{0x902e,0x902e,0x581},
{0x902f,0x902f,0x1752},
{0x9030,0x9031,0x4d45},
{0x9032,0x9032,0x1fbb},
{0x9033,0x9034,0x4d47},
{0x9035,0x9036,0x174f},
{0x9037,0x9037,0x4d49},
{0x9038,0x9038,0x1064},
{0x9039,0x903a,0x4d4a},
{0x903b,0x903b,0xa86},
{0x903c,0x903c,0x42f},
{0x903d,0x903d,0x4d4c},
{0x903e,0x903e,0x10c7},
{0x903f,0x9040,0x4d4d},
{0x9041,0x9041,0x61c},
{0x9042,0x9042,0xde1},
{0x9043,0x9043,0x4d4f},
{0x9044,0x9044,0x1753},
{0x9045,0x9046,0x4d50},
{0x9047,0x9047,0x10db},
{0x9048,0x904a,0x4d52},
{0x904b,0x904b,0x2253},
{0x904c,0x904c,0x4d55},
{0x904d,0x904d,0x452},
{0x904e,0x904e,0x1f3e},
{0x904f,0x904f,0x633},
{0x9050,0x9050,0x1756},
{0x9051,0x9052,0x1754},
{0x9053,0x9053,0x5a1},
{0x9054,0x9054,0x1ea6},
{0x9055,0x9055,0x218e},
{0x9056,0x9056,0x4d56},
{0x9057,0x9057,0x104c},
{0x9058,0x9058,0x1758},
{0x9059,0x905a,0x4d57},
{0x905b,0x905b,0x175a},
{0x905c,0x905c,0x21ec},
{0x905d,0x905d,0x4d59},
{0x905e,0x905e,0x1ebe},
{0x905f,0x905f,0x4d5a},
{0x9060,0x9060,0x224a},
{0x9061,0x9061,0x4d5b},
{0x9062,0x9062,0x1759},
{0x9063,0x9063,0xc2f},
{0x9064,0x9064,0x4d5c},
{0x9065,0x9065,0x102a},
{0x9066,0x9067,0x4d5d},
{0x9068,0x9068,0x1757},
{0x9069,0x9069,0x2133},
{0x906a,0x906c,0x4d5f},
{0x906d,0x906d,0x1125},
{0x906e,0x906e,0x117b},
{0x906f,0x9071,0x4d62},
{0x9072,0x9072,0x1e84},
{0x9073,0x9073,0x4d65},
{0x9074,0x9074,0x175c},
{0x9075,0x9075,0x124e},
{0x9076,0x9076,0x4d66},
{0x9077,0x9077,0x20cf},
{0x9078,0x9078,0x21e2},
{0x9079,0x9079,0x4d67},
{0x907a,0x907a,0x220f},
{0x907b,0x907b,0x4d68},
{0x907c,0x907c,0x2029},
{0x907d,0x907d,0x175d},
{0x907e,0x907e,0x4d69},
{0x907f,0x907f,0x445},
{0x9080,0x9080,0x1024},
{0x9081,0x9081,0x2073},
{0x9082,0x9082,0x175e},
{0x9083,0x9083,0x1760},
{0x9084,0x9084,0x1f55},
{0x9085,0x9086,0x4d6a},
{0x9087,0x9087,0x23f1},
{0x9088,0x9088,0x175f},
{0x9089,0x9089,0x4d6c},
{0x908a,0x908a,0x1e46},
{0x908b,0x908b,0x1761},
{0x908c,0x908e,0x4d6d},
{0x908f,0x908f,0x2063},
{0x9090,0x9090,0x23f3},
{0x9091,0x9091,0x105f},
{0x9092,0x9092,0x4d70},
{0x9093,0x9093,0x5ac},
{0x9094,0x9094,0x4d71},
{0x9095,0x9095,0x1817},
{0x9096,0x9096,0x4d72},
{0x9097,0x9097,0x1367},
{0x9098,0x9098,0x4d73},
{0x9099,0x9099,0x136a},
{0x909a,0x909a,0x4d74},
{0x909b,0x909b,0x1368},
{0x909c,0x909c,0x4d75},
{0x909d,0x909d,0x1369},
{0x909e,0x90a0,0x4d76},
{0x90a1,0x90a1,0x136c},
{0x90a2,0x90a2,0xf9a},
{0x90a3,0x90a3,0xb2a},
{0x90a4,0x90a5,0x4d79},
{0x90a6,0x90a6,0x3f9},
{0x90a7,0x90a9,0x4d7b},
{0x90aa,0x90aa,0xf7b},
{0x90ab,0x90ab,0x4d7e},
{0x90ac,0x90ac,0x136b},
{0x90ad,0x90ad,0x4d7f},
{0x90ae,0x90ae,0x10af},
{0x90af,0x90af,0x761},
{0x90b0,0x90b0,0x1372},
{0x90b1,0x90b1,0xc6e},
{0x90b2,0x90b2,0x4d80},
{0x90b3,0x90b3,0x136e},
{0x90b4,0x90b4,0x136d},
{0x90b5,0x90b5,0xd14},
{0x90b6,0x90b6,0x136f},
{0x90b7,0x90b7,0x4d81},
{0x90b8,0x90b8,0x1371},
{0x90b9,0x90b9,0x123b},
{0x90ba,0x90ba,0x1370},
{0x90bb,0x90bb,0xa23},
{0x90bc,0x90bd,0x4d82},
{0x90be,0x90be,0x1375},
{0x90bf,0x90c0,0x4d84},
{0x90c1,0x90c1,0x10d9},
{0x90c2,0x90c3,0x4d86},
{0x90c4,0x90c4,0x1377},
{0x90c5,0x90c5,0x1374},
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{0x937f,0x9381,0x4f2b},
{0x9382,0x9382,0x207c},
{0x9383,0x9383,0x4f2e},
{0x9384,0x9384,0x255a},
{0x9385,0x9386,0x4f2f},
{0x9387,0x9387,0x255e},
{0x9388,0x9389,0x4f31},
{0x938a,0x938a,0x1e34},
{0x938b,0x938e,0x4f33},
{0x938f,0x938f,0x1d86},
{0x9390,0x9395,0x4f37},
{0x9396,0x9396,0x215e},
{0x9397,0x9397,0x4f3d},
{0x9398,0x9398,0x2560},
{0x9399,0x93a1,0x4f3e},
{0x93a2,0x93a2,0x21a2},
{0x93a3,0x93a3,0x2354},
{0x93a4,0x93a5,0x4f47},
{0x93a6,0x93a6,0x2563},
{0x93a7,0x93a7,0x2527},
{0x93a8,0x93a8,0x4f49},
{0x93a9,0x93a9,0x252e},
{0x93aa,0x93aa,0x2558},
{0x93ab,0x93ab,0x4f4a},
{0x93ac,0x93ac,0x1f1b},
{0x93ad,0x93ad,0x4f4b},
{0x93ae,0x93ae,0x2283},
{0x93af,0x93af,0x4f4c},
{0x93b0,0x93b0,0x2564},
{0x93b1,0x93b2,0x4f4d},
{0x93b3,0x93b3,0x20a0},
{0x93b4,0x93b4,0x4f4f},
{0x93b5,0x93b5,0x2565},
{0x93b6,0x93b7,0x4f50},
{0x93b8,0x93b8,0x2561},
{0x93b9,0x93be,0x4f52},
{0x93bf,0x93bf,0x2562},
{0x93c0,0x93c2,0x4f58},
{0x93c3,0x93c3,0x256c},
{0x93c4,0x93c6,0x4f5b},
{0x93c7,0x93c7,0x256d},
{0x93c8,0x93c8,0x2020},
{0x93c9,0x93c9,0x4f5e},
{0x93ca,0x93ca,0x1d85},
{0x93cb,0x93cb,0x4f5f},
{0x93cc,0x93cc,0x255f},
{0x93cd,0x93cd,0x256a},
{0x93ce,0x93d0,0x4f60},
{0x93d1,0x93d1,0x256e},
{0x93d2,0x93d5,0x4f63},
{0x93d6,0x93d6,0x1e01},
{0x93d7,0x93d7,0x2539},
{0x93d8,0x93d8,0x255c},
{0x93d9,0x93db,0x4f67},
{0x93dc,0x93dd,0x2568},
{0x93de,0x93de,0x256b},
{0x93df,0x93df,0x1e6f},
{0x93e0,0x93e0,0x4f6a},
{0x93e1,0x93e1,0x1fc4},
{0x93e2,0x93e2,0x2567},
{0x93e3,0x93e3,0x4f6b},
{0x93e4,0x93e4,0x255b},
{0x93e5,0x93e7,0x4f6c},
{0x93e8,0x93e8,0x261d},
{0x93e9,0x93f4,0x4f6f},
{0x93f5,0x93f5,0x252b},
{0x93f6,0x93f6,0x4f7b},
{0x93f7,0x93f7,0x2571},
{0x93f8,0x93f8,0x4f7c},
{0x93f9,0x93f9,0x2577},
{0x93fa,0x9402,0x4f7d},
{0x9403,0x9403,0x2522},
{0x9404,0x940a,0x4f86},
{0x940b,0x940b,0x2533},
{0x940c,0x940f,0x4f8d},
{0x9410,0x9410,0x202a},
{0x9411,0x9411,0x4f91},
{0x9412,0x9412,0x2536},
{0x9413,0x9413,0x2573},
{0x9414,0x9414,0x256f},
{0x9415,0x9417,0x4f92},
{0x9418,0x9418,0x2293},
{0x9419,0x9419,0x2578},
{0x941a,0x941c,0x4f95},
{0x941d,0x941d,0x2570},
{0x941e,0x941f,0x4f98},
{0x9420,0x9420,0x2575},
{0x9421,0x9425,0x4f9a},
{0x9426,0x9427,0x2541},
{0x9428,0x9428,0x255d},
{0x9429,0x942d,0x4f9f},
{0x942e,0x942e,0x201a},
{0x942f,0x9431,0x4fa4},
{0x9432,0x9432,0x257a},
{0x9433,0x9433,0x2006},
{0x9434,0x9434,0x4fa7},
{0x9435,0x9435,0x2177},
{0x9436,0x9437,0x4fa8},
{0x9438,0x9438,0x251b},
{0x9439,0x9439,0x4faa},
{0x943a,0x943a,0x2524},
{0x943b,0x943d,0x4fab},
{0x943e,0x943e,0x1d87},
{0x943f,0x943f,0x257b},
{0x9440,0x9443,0x4fae},
{0x9444,0x9444,0x22a3},
{0x9445,0x9449,0x4fb2},
{0x944a,0x944a,0x2579},
{0x944b,0x944b,0x4fb7},
{0x944c,0x944c,0x2566},
{0x944d,0x9451,0x4fb8},
{0x9452,0x9452,0x1f93},
{0x9453,0x9453,0x4fbd},
{0x9454,0x9454,0x257c},
{0x9455,0x945f,0x4fbe},
{0x9460,0x9460,0x2514},
{0x9461,0x9462,0x4fc9},
{0x9463,0x9463,0x257d},
{0x9464,0x9464,0x4fcb},
{0x9465,0x9465,0x2572},
{0x9466,0x946a,0x4fcc},
{0x946b,0x946b,0x1d88},
{0x946c,0x946c,0x4fd1},
{0x946d,0x946d,0x2574},
{0x946e,0x946f,0x4fd2},
{0x9470,0x9470,0x224e},
{0x9471,0x9471,0x4fd4},
{0x9472,0x9472,0x21c6},
{0x9473,0x9476,0x4fd5},
{0x9477,0x9477,0x209f},
{0x9478,0x9478,0x4fd9},
{0x9479,0x9479,0x2576},
{0x947a,0x947b,0x4fda},
{0x947c,0x947c,0x2064},
{0x947d,0x947d,0x22bf},
{0x947e,0x947e,0x261c},
{0x947f,0x947f,0x225e},
{0x9480,0x9484,0x4fdc},
{0x9485,0x9487,0x1a8e},
{0x9488,0x9488,0x118c},
{0x9489,0x9489,0x5e3},
{0x948a,0x948a,0x1a92},
{0x948b,0x948b,0x1a91},
{0x948c,0x948d,0x1a93},
{0x948e,0x948e,0xc22},
{0x948f,0x9490,0x1a95},
{0x9491,0x9491,0x4fe1},
{0x9492,0x9492,0x64d},
{0x9493,0x9493,0x5d7},
{0x9494,0x9494,0x1a97},
{0x9495,0x9495,0x1a99},
{0x9496,0x9496,0x4fe2},
{0x9497,0x9497,0x1a98},
{0x9498,0x9498,0x4fe3},
{0x9499,0x9499,0x6c1},
{0x949a,0x949c,0x1a9a},
{0x949d,0x949d,0x61a},
{0x949e,0x949e,0x4d3},
{0x949f,0x949f,0x11d2},
{0x94a0,0x94a0,0xb29},
{0x94a1,0x94a1,0x41e},
{0x94a2,0x94a2,0x6d1},
{0x94a3,0x94a4,0x1a9d},
{0x94a5,0x94a5,0x1102},
{0x94a6,0x94a6,0xc52},
{0x94a7,0x94a7,0x92a},
{0x94a8,0x94a8,0xee8},
{0x94a9,0x94a9,0x70c},
{0x94aa,0x94aa,0x1aa0},
{0x94ab,0x94ab,0x1a9f},
{0x94ac,0x94ac,0x1aa2},
{0x94ad,0x94ad,0x1aa1},
{0x94ae,0x94ae,0xb66},
{0x94af,0x94b0,0x1aa3},
{0x94b1,0x94b1,0xc2b},
{0x94b2,0x94b2,0x1aa5},
{0x94b3,0x94b3,0xc2c},
{0x94b4,0x94b4,0x1aa6},
{0x94b5,0x94b5,0x46e},
{0x94b6,0x94ba,0x1aa7},
{0x94bb,0x94bb,0x1247},
{0x94bc,0x94bd,0x1aac},
{0x94be,0x94be,0x84b},
{0x94bf,0x94bf,0x1aae},
{0x94c0,0x94c0,0x10b0},
{0x94c1,0x94c1,0xe4d},
{0x94c2,0x94c2,0x473},
{0x94c3,0x94c3,0xa2e},
{0x94c4,0x94c4,0x1aaf},
{0x94c5,0x94c5,0xc23},
{0x94c6,0x94c6,0xab2},
{0x94c7,0x94c7,0x4fe4},
{0x94c8,0x94ce,0x1ab0},
{0x94cf,0x94cf,0x4fe5},
{0x94d0,0x94d2,0x1ab7},
{0x94d3,0x94d4,0x4fe6},
{0x94d5,0x94d7,0x1aba},
{0x94d8,0x94d8,0x1abe},
{0x94d9,0x94d9,0x1abd},
{0x94da,0x94da,0x4fe8},
{0x94db,0x94db,0x1abf},
{0x94dc,0x94dc,0xe5e},
{0x94dd,0x94dd,0xa68},
{0x94de,0x94e0,0x1ac0},
{0x94e1,0x94e1,0x1142},
{0x94e2,0x94e2,0x1ac3},
{0x94e3,0x94e3,0xf20},
{0x94e4,0x94e5,0x1ac4},
{0x94e6,0x94e6,0x4fe9},
{0x94e7,0x94e8,0x1ac6},
{0x94e9,0x94e9,0x1ac9},
{0x94ea,0x94ea,0x1ac8},
{0x94eb,0x94eb,0x1aca},
{0x94ec,0x94ec,0x6f0},
{0x94ed,0x94ed,0xaff},
{0x94ee,0x94ef,0x1acb},
{0x94f0,0x94f0,0x893},
{0x94f1,0x94f1,0x1046},
{0x94f2,0x94f2,0x4c0},
{0x94f3,0x94f5,0x1acd},
{0x94f6,0x94f6,0x107f},
{0x94f7,0x94f7,0x1ad0},
{0x94f8,0x94f8,0x11fc},
{0x94f9,0x94f9,0x1ad1},
{0x94fa,0x94fa,0xbeb},
{0x94fb,0x94fb,0x4fea},
{0x94fc,0x94fd,0x1ad2},
{0x94fe,0x94fe,0x9fd},
{0x94ff,0x94ff,0x1ad4},
{0x9500,0x9500,0xf67},
{0x9501,0x9501,0xded},
{0x9502,0x9502,0x1ad6},
{0x9503,0x9503,0x1ad5},
{0x9504,0x9504,0x51f},
{0x9505,0x9505,0x751},
{0x9506,0x9507,0x1ad7},
{0x9508,0x9508,0xfad},
{0x9509,0x950a,0x1ad9},
{0x950b,0x950b,0x683},
{0x950c,0x950c,0xf8a},
{0x950d,0x950f,0x1adb},
{0x9510,0x9510,0xccc},
{0x9511,0x9511,0xe33},
{0x9512,0x9516,0x1ade},
{0x9517,0x9517,0x1181},
{0x9518,0x9518,0x1ae3},
{0x9519,0x9519,0x570},
{0x951a,0x951a,0xaaf},
{0x951b,0x951b,0x1ae4},
{0x951c,0x951c,0x4feb},
{0x951d,0x951f,0x1ae5},
{0x9520,0x9520,0x4fec},
{0x9521,0x9521,0xf0c},
{0x9522,0x9522,0x1ae8},
{0x9523,0x9523,0xa87},
{0x9524,0x9524,0x53b},
{0x9525,0x9525,0x1213},
{0x9526,0x9526,0x8c6},
{0x9527,0x9527,0x4fed},
{0x9528,0x9528,0xf34},
{0x9529,0x9529,0x1aeb},
{0x952a,0x952b,0x1ae9},
{0x952c,0x952c,0x1aec},
{0x952d,0x952d,0x5e6},
{0x952e,0x952e,0x86f},
{0x952f,0x952f,0x911},
{0x9530,0x9530,0xad1},
{0x9531,0x9532,0x1aed},
{0x9533,0x9533,0x4fee},
{0x9534,0x9534,0x1aef},
{0x9535,0x9535,0x1af7},
{0x9536,0x9538,0x1af0},
{0x9539,0x9539,0xc3f},
{0x953a,0x953a,0x1b19},
{0x953b,0x953b,0x60c},
{0x953c,0x953c,0x1af3},
{0x953d,0x953d,0x4fef},
{0x953e,0x953f,0x1af4},
{0x9540,0x9540,0x605},
{0x9541,0x9541,0xac3},
{0x9542,0x9542,0x1af6},
{0x9543,0x9543,0x4ff0},
{0x9544,0x9546,0x1af8},
{0x9547,0x9547,0x1193},
{0x9548,0x9548,0x4ff1},
{0x9549,0x9549,0x1afb},
{0x954a,0x954a,0xb5a},
{0x954b,0x954b,0x4ff2},
{0x954c,0x954c,0x1afc},
{0x954d,0x954d,0xb5b},
{0x954e,0x954f,0x1afd},
{0x9550,0x9550,0x6df},
{0x9551,0x9551,0x402},
{0x9552,0x9554,0x1aff},
{0x9555,0x9555,0x4ff3},
{0x9556,0x9559,0x1b02},
{0x955a,0x955a,0x4ff4},
{0x955b,0x955b,0x1b06},
{0x955c,0x955c,0x8e4},
{0x955d,0x955d,0x1b09},
{0x955e,0x955f,0x1b07},
{0x9560,0x9560,0x4ff5},
{0x9561,0x9562,0x1b0a},
{0x9563,0x9563,0xa16},
{0x9564,0x956c,0x1b0c},
{0x956d,0x956d,0x9c3},
{0x956e,0x956e,0x4ff6},
{0x956f,0x956f,0x1b15},
{0x9570,0x9570,0x9f6},
{0x9571,0x9573,0x1b16},
{0x9574,0x9575,0x4ff7},
{0x9576,0x9576,0xf4f},
{0x9577,0x9577,0x1e75},
{0x9578,0x957e,0x4ff9},
{0x957f,0x957f,0x4c9},
{0x9580,0x9580,0x207d},
{0x9581,0x9581,0x5000},
{0x9582,0x9582,0x23bf},
{0x9583,0x9583,0x2113},
{0x9584,0x9585,0x5001},
{0x9586,0x9586,0x23c0},
{0x9587,0x9588,0x5003},
{0x9589,0x9589,0x1e45},
{0x958a,0x958a,0x5005},
{0x958b,0x958b,0x1fd8},
{0x958c,0x958c,0x23c4},
{0x958d,0x958d,0x5006},
{0x958e,0x958e,0x23c2},
{0x958f,0x958f,0x2104},
{0x9590,0x9590,0x5007},
{0x9591,0x9591,0x21bd},
{0x9592,0x9592,0x5008},
{0x9593,0x9593,0x1f87},
{0x9594,0x9594,0x23c3},
{0x9595,0x9597,0x5009},
{0x9598,0x9598,0x2269},
{0x9599,0x95a0,0x500c},
{0x95a1,0x95a1,0x1f43},
{0x95a2,0x95a2,0x5014},
{0x95a3,0x95a3,0x1f1e},
{0x95a4,0x95a4,0x2679},
{0x95a5,0x95a5,0x1eeb},
{0x95a6,0x95a7,0x5015},
{0x95a8,0x95a8,0x1f35},
{0x95a9,0x95a9,0x208a},
{0x95aa,0x95aa,0x5017},
{0x95ab,0x95ab,0x23c7},
{0x95ac,0x95ac,0x23c9},
{0x95ad,0x95ad,0x23c6},
{0x95ae,0x95b1,0x5018},
{0x95b2,0x95b2,0x224f},
{0x95b3,0x95b5,0x501c},
{0x95b6,0x95b6,0x23cb},
{0x95b7,0x95b8,0x501f},
{0x95b9,0x95b9,0x21f3},
{0x95ba,0x95ba,0x5021},
{0x95bb,0x95bb,0x21f7},
{0x95bc,0x95bc,0x23cf},
{0x95bd,0x95bd,0x23ce},
{0x95be,0x95be,0x23ca},
{0x95bf,0x95bf,0x23cd},
{0x95c0,0x95c2,0x5022},
{0x95c3,0x95c3,0x23d0},
{0x95c4,0x95c5,0x5025},
{0x95c6,0x95c6,0x266c},
{0x95c7,0x95c7,0x5027},
{0x95c8,0x95c8,0x23c1},
{0x95c9,0x95c9,0x5028},
{0x95ca,0x95ca,0x1fee},
{0x95cb,0x95cb,0x23d1},
{0x95cc,0x95cc,0x1ff8},
{0x95cd,0x95cf,0x5029},
{0x95d0,0x95d0,0x23d3},
{0x95d1,0x95d3,0x502c},
{0x95d4,0x95d4,0x23d2},
{0x95d5,0x95d5,0x23d4},
{0x95d6,0x95d6,0x1e98},
{0x95d7,0x95db,0x502f},
{0x95dc,0x95dc,0x1f2c},
{0x95dd,0x95dd,0x5034},
{0x95de,0x95de,0x23d5},
{0x95df,0x95e0,0x5035},
{0x95e1,0x95e1,0x1e71},
{0x95e2,0x95e2,0x2691},
{0x95e3,0x95e4,0x5037},
{0x95e5,0x95e5,0x23c5},
{0x95e6,0x95e7,0x5039},
{0x95e8,0x95e8,0xaca},
{0x95e9,0x95e9,0x1685},
{0x95ea,0x95ea,0xcfa},
{0x95eb,0x95eb,0x1686},
{0x95ec,0x95ec,0x503b},
{0x95ed,0x95ed,0x43e},
{0x95ee,0x95ee,0xed9},
{0x95ef,0x95ef,0x536},
{0x95f0,0x95f0,0xccd},
{0x95f1,0x95f1,0x1687},
{0x95f2,0x95f2,0xf3d},
{0x95f3,0x95f3,0x1688},
{0x95f4,0x95f4,0x857},
{0x95f5,0x95f6,0x1689},
{0x95f7,0x95f7,0xacb},
{0x95f8,0x95f8,0x1143},
{0x95f9,0x95f9,0xb39},
{0x95fa,0x95fa,0x744},
{0x95fb,0x95fb,0xed4},
{0x95fc,0x95fc,0x168b},
{0x95fd,0x95fd,0xafb},
{0x95fe,0x95fe,0x168c},
{0x95ff,0x95ff,0x503c},
{0x9600,0x9600,0x644},
{0x9601,0x9601,0x6ee},
{0x9602,0x9602,0x789},
{0x9603,0x9604,0x168d},
{0x9605,0x9605,0x1107},
{0x9606,0x9606,0x168f},
{0x9607,0x9607,0x503d},
{0x9608,0x9608,0x1690},
{0x9609,0x9609,0xff4},
{0x960a,0x960d,0x1691},
{0x960e,0x960e,0xfff},
{0x960f,0x960f,0x1695},
{0x9610,0x9610,0x4c2},
{0x9611,0x9611,0x9a6},
{0x9612,0x9612,0x1696},
{0x9613,0x9613,0x503e},
{0x9614,0x9614,0x996},
{0x9615,0x9617,0x1697},
{0x9618,0x9618,0x503f},
{0x9619,0x961a,0x169a},
{0x961b,0x961b,0x5040},
{0x961c,0x961c,0x6b2},
{0x961d,0x961d,0x1354},
{0x961e,0x961e,0x5041},
{0x961f,0x961f,0x612},
{0x9620,0x9620,0x5042},
{0x9621,0x9621,0x1356},
{0x9622,0x9622,0x1355},
{0x9623,0x9629,0x5043},
{0x962a,0x962a,0x1358},
{0x962b,0x962d,0x504a},
{0x962e,0x962e,0xcc9},
{0x962f,0x9630,0x504d},
{0x9631,0x9631,0x1357},
{0x9632,0x9632,0x65d},
{0x9633,0x9633,0x101d},
{0x9634,0x9634,0x107c},
{0x9635,0x9635,0x1194},
{0x9636,0x9636,0x8a8},
{0x9637,0x963a,0x504f},
{0x963b,0x963b,0x1245},
{0x963c,0x963c,0x135a},
{0x963d,0x963d,0x1359},
{0x963e,0x963e,0x5053},
{0x963f,0x963f,0x3ad},
{0x9640,0x9640,0xe84},
{0x9641,0x9641,0x5054},
{0x9642,0x9642,0x135b},
{0x9643,0x9643,0x5055},
{0x9644,0x9644,0x6b8},
{0x9645,0x9645,0x83d},
{0x9646,0x9646,0xa64},
{0x9647,0x9647,0xa4b},
{0x9648,0x9648,0x4e7},
{0x9649,0x9649,0x135c},
{0x964a,0x964a,0x5056},
{0x964b,0x964b,0xa51},
{0x964c,0x964c,0xb13},
{0x964d,0x964d,0x886},
{0x964e,0x964f,0x5057},
{0x9650,0x9650,0xf4b},
{0x9651,0x9653,0x5059},
{0x9654,0x9654,0x135d},
{0x9655,0x9655,0xcfb},
{0x9656,0x9657,0x505c},
{0x9658,0x9658,0x231a},
{0x9659,0x965a,0x505e},
{0x965b,0x965b,0x446},
{0x965c,0x965c,0x5060},
{0x965d,0x965d,0x2114},
{0x965e,0x965e,0x5061},
{0x965f,0x965f,0x135e},
{0x9660,0x9660,0x5062},
{0x9661,0x9661,0x5f7},
{0x9662,0x9662,0x10fd},
{0x9663,0x9663,0x2284},
{0x9664,0x9664,0x522},
{0x9665,0x9666,0x5063},
{0x9667,0x9667,0x135f},
{0x9668,0x9668,0x110c},
{0x9669,0x9669,0xf42},
{0x966a,0x966a,0xba4},
{0x966b,0x966b,0x5065},
{0x966c,0x966c,0x1360},
{0x966d,0x966f,0x5066},
{0x9670,0x9670,0x221c},
{0x9671,0x9671,0x5069},
{0x9672,0x9672,0x1361},
{0x9673,0x9673,0x1e7e},
{0x9674,0x9674,0x1362},
{0x9675,0x9675,0xa33},
{0x9676,0x9676,0xe28},
{0x9677,0x9677,0xf4a},
{0x9678,0x9678,0x204d},
{0x9679,0x967c,0x506a},
{0x967d,0x967d,0x2201},
{0x967e,0x9684,0x506e},
{0x9685,0x9685,0x10cc},
{0x9686,0x9686,0xa48},
{0x9687,0x9687,0x5075},
{0x9688,0x9688,0x1363},
{0x9689,0x9689,0x5076},
{0x968a,0x968a,0x1ed9},
{0x968b,0x968b,0xdda},
{0x968c,0x968c,0x5077},
{0x968d,0x968d,0x1364},
{0x968e,0x968e,0x1fb2},
{0x968f,0x968f,0xddb},
{0x9690,0x9690,0x1085},
{0x9691,0x9693,0x5078},
{0x9694,0x9694,0x6ef},
{0x9695,0x9695,0x2252},
{0x9696,0x9696,0x507b},
{0x9697,0x9697,0x1365},
{0x9698,0x9698,0x3ba},
{0x9699,0x9699,0xf23},
{0x969a,0x969a,0x507c},
{0x969b,0x969b,0x1f79},
{0x969c,0x969c,0x1170},
{0x969d,0x96a6,0x507d},
{0x96a7,0x96a7,0xde2},
{0x96a8,0x96a8,0x2157},
{0x96a9,0x96a9,0x5087},
{0x96aa,0x96aa,0x21bf},
{0x96ab,0x96af,0x5088},
{0x96b0,0x96b0,0x1366},
{0x96b1,0x96b1,0x221f},
{0x96b2,0x96b2,0x508d},
{0x96b3,0x96b3,0x1684},
{0x96b4,0x96b4,0x203d},
{0x96b5,0x96b5,0x508e},
{0x96b6,0x96b6,0x9ee},
{0x96b7,0x96b7,0x508f},
{0x96b8,0x96b8,0x2015},
{0x96b9,0x96b9,0x1d79},
{0x96ba,0x96ba,0x5090},
{0x96bb,0x96bb,0x26a5},
{0x96bc,0x96bd,0x1d7a},
{0x96be,0x96be,0xb34},
{0x96bf,0x96bf,0x5091},
{0x96c0,0x96c0,0xc93},
{0x96c1,0x96c1,0x100c},
{0x96c2,0x96c3,0x5092},
{0x96c4,0x96c4,0xfa6},
{0x96c5,0x96c5,0xfee},
{0x96c6,0x96c6,0x822},
{0x96c7,0x96c7,0x726},
{0x96c8,0x96c8,0x5094},
{0x96c9,0x96c9,0x1b1c},
{0x96ca,0x96cb,0x5095},
{0x96cc,0x96cc,0x549},
{0x96cd,0x96cd,0x109f},
{0x96ce,0x96ce,0x1d7c},
{0x96cf,0x96cf,0x520},
{0x96d0,0x96d1,0x5097},
{0x96d2,0x96d2,0x1d7d},
{0x96d3,0x96d4,0x5099},
{0x96d5,0x96d5,0x5d2},
{0x96d6,0x96d6,0x2156},
{0x96d7,0x96d8,0x509b},
{0x96d9,0x96d9,0x2144},
{0x96da,0x96da,0x509d},
{0x96db,0x96db,0x1e91},
{0x96dc,0x96dc,0x2257},
{0x96dd,0x96df,0x509e},
{0x96e0,0x96e0,0x1d7f},
{0x96e1,0x96e1,0x50a1},
{0x96e2,0x96e2,0x200a},
{0x96e3,0x96e3,0x2092},
{0x96e4,0x96e7,0x50a2},
{0x96e8,0x96e8,0x10cf},
{0x96e9,0x96e9,0x1d61},
{0x96ea,0x96ea,0xfd2},
{0x96eb,0x96ee,0x50a6},
{0x96ef,0x96ef,0x1d63},
{0x96f0,0x96f1,0x50aa},
{0x96f2,0x96f2,0x2250},
{0x96f3,0x96f3,0x1d62},
{0x96f4,0x96f5,0x50ac},
{0x96f6,0x96f6,0xa2c},
{0x96f7,0x96f7,0x9c2},
{0x96f8,0x96f8,0x50ae},
{0x96f9,0x96f9,0x40b},
{0x96fa,0x96fa,0x50af},
{0x96fb,0x96fb,0x1ec3},
{0x96fc,0x96fd,0x50b0},
{0x96fe,0x96fe,0xefc},
{0x96ff,0x96ff,0x50b2},
{0x9700,0x9700,0xfb3},
{0x9701,0x9701,0x1d65},
{0x9702,0x9703,0x50b3},
{0x9704,0x9704,0xf63},
{0x9705,0x9705,0x50b5},
{0x9706,0x9706,0x1d64},
{0x9707,0x9707,0x1191},
{0x9708,0x9708,0x1d66},
{0x9709,0x9709,0xabe},
{0x970a,0x970c,0x50b6},
{0x970d,0x970d,0x809},
{0x970e,0x970e,0x1d68},
{0x970f,0x970f,0x1d67},
{0x9710,0x9712,0x50b9},
{0x9713,0x9713,0xb41},
{0x9714,0x9715,0x50bc},
{0x9716,0x9716,0xa21},
{0x9717,0x971b,0x50be},
{0x971c,0x971c,0xd9f},
{0x971d,0x971d,0x50c3},
{0x971e,0x971e,0xf29},
{0x971f,0x9726,0x50c4},
{0x9727,0x9727,0x21a8},
{0x9728,0x9729,0x50cc},
{0x972a,0x972a,0x1d69},
{0x972b,0x972c,0x50ce},
{0x972d,0x972d,0x1d6a},
{0x972e,0x972f,0x50d0},
{0x9730,0x9730,0x1d6b},
{0x9731,0x9731,0x50d2},
{0x9732,0x9732,0xa5d},
{0x9733,0x9737,0x50d3},
{0x9738,0x9738,0x3df},
{0x9739,0x9739,0xbba},
{0x973a,0x973c,0x50d8},
{0x973d,0x973d,0x260d},
{0x973e,0x973e,0x1d6c},
{0x973f,0x9741,0x50db},
{0x9742,0x9742,0x260c},
{0x9743,0x9743,0x50de},
{0x9744,0x9744,0x260e},
{0x9745,0x9747,0x50df},
{0x9748,0x9748,0x2032},
{0x9749,0x9751,0x50e2},
{0x9752,0x9752,0xc5d},
{0x9753,0x9753,0x1d60},
{0x9754,0x9755,0x50eb},
{0x9756,0x9756,0x8e7},
{0x9757,0x9758,0x50ed},
{0x9759,0x9759,0x8e1},
{0x975a,0x975a,0x260b},
{0x975b,0x975b,0x5c6},
{0x975c,0x975d,0x50ef},
{0x975e,0x975e,0x664},
{0x975f,0x975f,0x50f1},
{0x9760,0x9760,0x94c},
{0x9761,0x9761,0xad7},
{0x9762,0x9762,0xaeb},
{0x9763,0x9764,0x50f2},
{0x9765,0x9765,0x1282},
{0x9766,0x9767,0x50f4},
{0x9768,0x9768,0x22c3},
{0x9769,0x9769,0x6ea},
{0x976a,0x9772,0x50f6},
{0x9773,0x9773,0x8ca},
{0x9774,0x9774,0xfce},
{0x9775,0x9775,0x50ff},
{0x9776,0x9776,0x3db},
{0x9777,0x977b,0x5100},
{0x977c,0x977c,0x1dc8},
{0x977d,0x9784,0x5105},
{0x9785,0x9785,0x1dc9},
{0x9786,0x978a,0x510d},
{0x978b,0x978b,0xf77},
{0x978c,0x978c,0x5112},
{0x978d,0x978d,0x3bb},
{0x978e,0x978e,0x5113},
{0x978f,0x978f,0x1f23},
{0x9790,0x9790,0x5114},
{0x9791,0x9792,0x1dca},
{0x9793,0x9793,0x5115},
{0x9794,0x9794,0x1dcc},
{0x9795,0x9797,0x5116},
{0x9798,0x9798,0xc47},
{0x9799,0x979f,0x5119},
{0x97a0,0x97a0,0x8fe},
{0x97a1,0x97a2,0x5120},
{0x97a3,0x97a3,0x1dcf},
{0x97a4,0x97a5,0x5122},
{0x97a6,0x97a6,0x2695},
{0x97a7,0x97aa,0x5124},
{0x97ab,0x97ab,0x1dce},
{0x97ac,0x97ac,0x5128},
{0x97ad,0x97ad,0x447},
{0x97ae,0x97ae,0x5129},
{0x97af,0x97af,0x1dcd},
{0x97b0,0x97b1,0x512a},
{0x97b2,0x97b2,0x1dd0},
{0x97b3,0x97b3,0x512c},
{0x97b4,0x97b4,0x1dd1},
{0x97b5,0x97bc,0x512d},
{0x97bd,0x97bd,0x265e},
{0x97be,0x97c2,0x5135},
{0x97c3,0x97c3,0x265d},
{0x97c4,0x97c5,0x513a},
{0x97c6,0x97c6,0x2692},
{0x97c7,0x97c8,0x513c},
{0x97c9,0x97c9,0x265f},
{0x97ca,0x97ca,0x513e},
{0x97cb,0x97cb,0x218d},
{0x97cc,0x97cc,0x20fd},
{0x97cd,0x97d2,0x513f},
{0x97d3,0x97d3,0x1f40},
{0x97d4,0x97d8,0x5145},
{0x97d9,0x97d9,0x2465},
{0x97da,0x97db,0x514a},
{0x97dc,0x97dc,0x2467},
{0x97dd,0x97dd,0x514c},
{0x97de,0x97de,0x2466},
{0x97df,0x97e5,0x514d},
{0x97e6,0x97e6,0xeb3},
{0x97e7,0x97e7,0xca8},
{0x97e8,0x97e8,0x5154},
{0x97e9,0x97e9,0x762},
{0x97ea,0x97ec,0x184e},
{0x97ed,0x97ed,0x8f1},
{0x97ee,0x97f2,0x5155},
{0x97f3,0x97f3,0x107b},
{0x97f4,0x97f4,0x515a},
{0x97f5,0x97f5,0x1112},
{0x97f6,0x97f6,0xd11},
{0x97f7,0x97fe,0x515b},
{0x97ff,0x97ff,0x21c9},
{0x9800,0x9800,0x5163},
{0x9801,0x9801,0x2209},
{0x9802,0x9802,0x1ec9},
{0x9803,0x9803,0x20e9},
{0x9804,0x9804,0x5164},
{0x9805,0x9805,0x21ca},
{0x9806,0x9806,0x2146},
{0x9807,0x9807,0x25c5},
{0x9808,0x9808,0x21dc},
{0x9809,0x9809,0x5165},
{0x980a,0x980a,0x245e},
{0x980b,0x980b,0x5166},
{0x980c,0x980c,0x214f},
{0x980d,0x980d,0x5167},
{0x980e,0x980f,0x25c6},
{0x9810,0x9810,0x2241},
{0x9811,0x9811,0x218a},
{0x9812,0x9812,0x1e2f},
{0x9813,0x9813,0x1edc},
{0x9814,0x9816,0x5168},
{0x9817,0x9817,0x20bf},
{0x9818,0x9818,0x2034},
{0x9819,0x981b,0x516b},
{0x981c,0x981c,0x25c9},
{0x981d,0x9820,0x516e},
{0x9821,0x9821,0x25c8},
{0x9822,0x9823,0x5172},
{0x9824,0x9824,0x220e},
{0x9825,0x9825,0x5174},
{0x9826,0x9826,0x25cb},
{0x9827,0x982c,0x5175},
{0x982d,0x982d,0x217d},
{0x982e,0x982f,0x517b},
{0x9830,0x9830,0x1f7e},
{0x9831,0x9836,0x517d},
{0x9837,0x9837,0x25cc},
{0x9838,0x9838,0x1fc3},
{0x9839,0x983a,0x5183},
{0x983b,0x983b,0x20b9},
{0x983c,0x983c,0x5185},
{0x983d,0x983d,0x2181},
{0x983e,0x9845,0x5186},
{0x9846,0x9846,0x1fda},
{0x9847,0x984b,0x518e},
{0x984c,0x984c,0x2173},
{0x984d,0x984d,0x1ee1},
{0x984e,0x984e,0x25cd},
{0x984f,0x9852,0x5193},
{0x9853,0x9853,0x25ce},
{0x9854,0x9854,0x21f6},
{0x9855,0x9857,0x5197},
{0x9858,0x9858,0x224b},
{0x9859,0x9859,0x25d1},
{0x985a,0x985a,0x519a},
{0x985b,0x985b,0x1ec0},
{0x985c,0x985d,0x519b},
{0x985e,0x985e,0x2008},
{0x985f,0x9861,0x519d},
{0x9862,0x9862,0x25d0},
{0x9863,0x9864,0x51a0},
{0x9865,0x9865,0x25d2},
{0x9866,0x9866,0x51a2},
{0x9867,0x9867,0x1f2a},
{0x9868,0x986a,0x51a3},
{0x986b,0x986b,0x1e72},
{0x986c,0x986c,0x25d3},
{0x986d,0x986e,0x51a6},
{0x986f,0x986f,0x21be},
{0x9870,0x9870,0x25d4},
{0x9871,0x9871,0x2044},
{0x9872,0x9872,0x51a8},
{0x9873,0x9873,0x25cf},
{0x9874,0x9874,0x20f3},
{0x9875,0x9875,0x103a},
{0x9876,0x9876,0x5e4},
{0x9877,0x9877,0xc67},
{0x9878,0x9878,0x1be0},
{0x9879,0x9879,0xf5b},
{0x987a,0x987a,0xda8},
{0x987b,0x987b,0xfb6},
{0x987c,0x987c,0x1827},
{0x987d,0x987d,0xe98},
{0x987e,0x987e,0x724},
{0x987f,0x987f,0x618},
{0x9880,0x9880,0x1be1},
{0x9881,0x9881,0x3ef},
{0x9882,0x9882,0xdc1},
{0x9883,0x9883,0x1be2},
{0x9884,0x9884,0x10e7},
{0x9885,0x9885,0xa54},
{0x9886,0x9886,0xa35},
{0x9887,0x9887,0xbe3},
{0x9888,0x9888,0x8e0},
{0x9889,0x9889,0x1be3},
{0x988a,0x988a,0x848},
{0x988b,0x988b,0x51a9},
{0x988c,0x988d,0x1be4},
{0x988e,0x988e,0x51aa},
{0x988f,0x988f,0x1be6},
{0x9890,0x9890,0x104a},
{0x9891,0x9891,0xbd4},
{0x9892,0x9892,0x51ab},
{0x9893,0x9893,0xe78},
{0x9894,0x9894,0x1be7},
{0x9895,0x9895,0x51ac},
{0x9896,0x9896,0x1096},
{0x9897,0x9897,0x952},
{0x9898,0x9898,0xe35},
{0x9899,0x9899,0x51ad},
{0x989a,0x989b,0x1be8},
{0x989c,0x989c,0xffe},
{0x989d,0x989d,0x62d},
{0x989e,0x989f,0x1bea},
{0x98a0,0x98a0,0x5c0},
{0x98a1,0x98a2,0x1bec},
{0x98a3,0x98a3,0x51ae},
{0x98a4,0x98a4,0x4c3},
{0x98a5,0x98a6,0x1bee},
{0x98a7,0x98a7,0xc82},
{0x98a8,0x98a8,0x1f00},
{0x98a9,0x98ad,0x51af},
{0x98ae,0x98af,0x24cc},
{0x98b0,0x98b0,0x51b4},
{0x98b1,0x98b1,0x2698},
{0x98b2,0x98b2,0x51b5},
{0x98b3,0x98b3,0x2678},
{0x98b4,0x98b5,0x51b6},
{0x98b6,0x98b6,0x24ce},
{0x98b7,0x98bb,0x51b8},
{0x98bc,0x98bc,0x24cf},
{0x98bd,0x98c3,0x51bd},
{0x98c4,0x98c4,0x20b8},
{0x98c5,0x98c5,0x51c4},
{0x98c6,0x98c6,0x24d0},
{0x98c7,0x98c7,0x51c5},
{0x98c8,0x98c8,0x24d1},
{0x98c9,0x98cd,0x51c6},
{0x98ce,0x98ce,0x684},
{0x98cf,0x98d0,0x51cb},
{0x98d1,0x98d3,0x19b7},
{0x98d4,0x98d4,0x51cd},
{0x98d5,0x98d5,0x19ba},
{0x98d6,0x98d7,0x51ce},
{0x98d8,0x98d8,0xbcd},
{0x98d9,0x98da,0x19bb},
{0x98db,0x98db,0x1ef4},
{0x98dc,0x98dd,0x51d0},
{0x98de,0x98de,0x666},
{0x98df,0x98df,0xd4a},
{0x98e0,0x98e0,0x239b},
{0x98e1,0x98e1,0x51d2},
{0x98e2,0x98e2,0x267e},
{0x98e3,0x98e6,0x51d3},
{0x98e7,0x98e7,0x161a},
{0x98e8,0x98e8,0x1de7},
{0x98e9,0x98e9,0x239d},
{0x98ea,0x98eb,0x239f},
{0x98ec,0x98ec,0x51d7},
{0x98ed,0x98ed,0x23a1},
{0x98ee,0x98ee,0x51d8},
{0x98ef,0x98ef,0x1ef1},
{0x98f0,0x98f1,0x51d9},
{0x98f2,0x98f2,0x221e},
{0x98f3,0x98f3,0x51db},
{0x98f4,0x98f4,0x23a2},
{0x98f5,0x98fb,0x51dc},
{0x98fc,0x98fc,0x214b},
{0x98fd,0x98fd,0x1e36},
{0x98fe,0x98fe,0x2135},
{0x98ff,0x9902,0x51e3},
{0x9903,0x9903,0x1fad},
{0x9904,0x9904,0x51e7},
{0x9905,0x9905,0x1e53},
{0x9906,0x9908,0x51e8},
{0x9909,0x9909,0x23a3},
{0x990a,0x990a,0x2203},
{0x990b,0x990b,0x51eb},
{0x990c,0x990c,0x1ee7},
{0x990d,0x990d,0x1de8},
{0x990e,0x990f,0x51ec},
{0x9910,0x9910,0x494},
{0x9911,0x9911,0x23a4},
{0x9912,0x9912,0x2097},
{0x9913,0x9913,0x1ee4},
{0x9914,0x9917,0x51ee},
{0x9918,0x9918,0x2238},
{0x9919,0x991a,0x51f2},
{0x991b,0x991b,0x23a5},
{0x991c,0x991d,0x51f4},
{0x991e,0x991e,0x1f9a},
{0x991f,0x9920,0x51f6},
{0x9921,0x9921,0x21c3},
{0x9922,0x9927,0x51f8},
{0x9928,0x9928,0x1f2e},
{0x9929,0x992d,0x51fe},
{0x992e,0x992e,0x1de9},
{0x992f,0x9932,0x5203},
{0x9933,0x9933,0x239c},
{0x9934,0x9936,0x5207},
{0x9937,0x9937,0x23a6},
{0x9938,0x993b,0x520a},
{0x993c,0x993c,0x239e},
{0x993d,0x993d,0x520e},
{0x993e,0x993e,0x2035},
{0x993f,0x993f,0x23a7},
{0x9940,0x9942,0x520f},
{0x9943,0x9943,0x23a8},
{0x9944,0x9944,0x5212},
{0x9945,0x9945,0x2075},
{0x9946,0x9947,0x5213},
{0x9948,0x994a,0x23a9},
{0x994b,0x994b,0x1feb},
{0x994c,0x994c,0x23ac},
{0x994d,0x9950,0x5215},
{0x9951,0x9951,0x1f6a},
{0x9952,0x9952,0x20f9},
{0x9953,0x9953,0x5219},
{0x9954,0x9954,0x1deb},
{0x9955,0x9955,0x1dea},
{0x9956,0x9956,0x521a},
{0x9957,0x9957,0x2666},
{0x9958,0x995b,0x521b},
{0x995c,0x995c,0x2667},
{0x995d,0x995d,0x521f},
{0x995e,0x995e,0x1e6c},
{0x995f,0x9961,0x5220},
{0x9962,0x9962,0x23ad},
{0x9963,0x9963,0x161d},
{0x9964,0x9964,0x5223},
{0x9965,0x9965,0x815},
{0x9966,0x9966,0x5224},
{0x9967,0x996c,0x161e},
{0x996d,0x996d,0x656},
{0x996e,0x996e,0x1082},
{0x996f,0x996f,0x875},
{0x9970,0x9970,0xd65},
{0x9971,0x9971,0x40e},
{0x9972,0x9972,0xdbc},
{0x9973,0x9973,0x5225},
{0x9974,0x9974,0x1624},
{0x9975,0x9975,0x63b},
{0x9976,0x9976,0xc9f},
{0x9977,0x9977,0x1625},
{0x9978,0x9979,0x5226},
{0x997a,0x997a,0x899},
{0x997b,0x997b,0x5228},
{0x997c,0x997c,0x466},
{0x997d,0x997d,0x1626},
{0x997e,0x997e,0x5229},
{0x997f,0x997f,0x635},
{0x9980,0x9980,0x1627},
{0x9981,0x9981,0xb3c},
{0x9982,0x9983,0x522a},
{0x9984,0x9984,0x1628},
{0x9985,0x9985,0xf47},
{0x9986,0x9986,0x736},
{0x9987,0x9987,0x1629},
{0x9988,0x9988,0x98c},
{0x9989,0x9989,0x522c},
{0x998a,0x998a,0x162a},
{0x998b,0x998b,0x4bd},
{0x998c,0x998c,0x522d},
{0x998d,0x998d,0x162b},
{0x998e,0x998e,0x522e},
{0x998f,0x998f,0xa3c},
{0x9990,0x9991,0x162c},
{0x9992,0x9992,0xa9f},
{0x9993,0x9995,0x162e},
{0x9996,0x9996,0xd6e},
{0x9997,0x9997,0x126e},
{0x9998,0x9998,0x12f9},
{0x9999,0x9999,0xf50},
{0x999a,0x99a4,0x522f},
{0x99a5,0x99a5,0x1b2b},
{0x99a6,0x99a7,0x523a},
{0x99a8,0x99a8,0x13de},
{0x99a9,0x99ab,0x523c},
{0x99ac,0x99ac,0x206d},
{0x99ad,0x99ad,0x2242},
{0x99ae,0x99ae,0x1f02},
{0x99af,0x99b0,0x523f},
{0x99b1,0x99b1,0x2183},
{0x99b2,0x99b2,0x5241},
{0x99b3,0x99b3,0x1e85},
{0x99b4,0x99b4,0x21e9},
{0x99b5,0x99c0,0x5242},
{0x99c1,0x99c1,0x1e57},
{0x99c2,0x99cf,0x524e},
{0x99d0,0x99d0,0x22a5},
{0x99d1,0x99d1,0x2407},
{0x99d2,0x99d2,0x1fca},
{0x99d3,0x99d3,0x525c},
{0x99d4,0x99d4,0x2402},
{0x99d5,0x99d5,0x1f82},
{0x99d6,0x99d7,0x525d},
{0x99d8,0x99d8,0x2408},
{0x99d9,0x99d9,0x2404},
{0x99da,0x99da,0x525f},
{0x99db,0x99db,0x2131},
{0x99dc,0x99dc,0x5260},
{0x99dd,0x99dd,0x2184},
{0x99de,0x99de,0x5261},
{0x99df,0x99df,0x2403},
{0x99e0,0x99e0,0x5262},
{0x99e1,0x99e1,0x206e},
{0x99e2,0x99e2,0x240b},
{0x99e3,0x99ec,0x5263},
{0x99ed,0x99ed,0x1f3f},
{0x99ee,0x99f0,0x526d},
{0x99f1,0x99f1,0x2067},
{0x99f2,0x99fe,0x5270},
{0x99ff,0x99ff,0x1fd7},
{0x9a00,0x9a00,0x527d},
{0x9a01,0x9a01,0x1e83},
{0x9a02,0x9a04,0x527e},
{0x9a05,0x9a05,0x240f},
{0x9a06,0x9a0c,0x5281},
{0x9a0d,0x9a0d,0x240e},
{0x9a0e,0x9a0e,0x20c7},
{0x9a0f,0x9a0f,0x240d},
{0x9a10,0x9a15,0x5288},
{0x9a16,0x9a16,0x2412},
{0x9a17,0x9a18,0x528e},
{0x9a19,0x9a19,0x20b7},
{0x9a1a,0x9a2a,0x5290},
{0x9a2b,0x9a2b,0x23f0},
{0x9a2c,0x9a2c,0x52a1},
{0x9a2d,0x9a2d,0x2411},
{0x9a2e,0x9a2e,0x2414},
{0x9a2f,0x9a2f,0x52a2},
{0x9a30,0x9a30,0x2170},
{0x9a31,0x9a35,0x52a3},
{0x9a36,0x9a36,0x2405},
{0x9a37,0x9a37,0x210c},
{0x9a38,0x9a38,0x2415},
{0x9a39,0x9a3d,0x52a8},
{0x9a3e,0x9a3e,0x2066},
{0x9a3f,0x9a3f,0x52ad},
{0x9a40,0x9a40,0x2352},
{0x9a41,0x9a41,0x2413},
{0x9a42,0x9a42,0x2410},
{0x9a43,0x9a44,0x2416},
{0x9a45,0x9a45,0x20f1},
{0x9a46,0x9a49,0x52ae},
{0x9a4a,0x9a4a,0x240a},
{0x9a4b,0x9a4c,0x52b2},
{0x9a4d,0x9a4d,0x2409},
{0x9a4e,0x9a4e,0x52b4},
{0x9a4f,0x9a4f,0x2418},
{0x9a50,0x9a54,0x52b5},
{0x9a55,0x9a55,0x1fa7},
{0x9a56,0x9a56,0x52ba},
{0x9a57,0x9a57,0x21fc},
{0x9a58,0x9a59,0x52bb},
{0x9a5a,0x9a5a,0x1fc1},
{0x9a5b,0x9a5b,0x2406},
{0x9a5c,0x9a5e,0x52bd},
{0x9a5f,0x9a5f,0x229c},
{0x9a60,0x9a61,0x52c0},
{0x9a62,0x9a62,0x204e},
{0x9a63,0x9a63,0x52c2},
{0x9a64,0x9a64,0x241a},
{0x9a65,0x9a65,0x2419},
{0x9a66,0x9a69,0x52c3},
{0x9a6a,0x9a6a,0x240c},
{0x9a6b,0x9a6b,0x52c7},
{0x9a6c,0x9a6c,0xa94},
{0x9a6d,0x9a6d,0x10e9},
{0x9a6e,0x9a6e,0xe85},
{0x9a6f,0x9a6f,0xfda},
{0x9a70,0x9a70,0x500},
{0x9a71,0x9a71,0xc7a},
{0x9a72,0x9a72,0x52c8},
{0x9a73,0x9a73,0x47c},
{0x9a74,0x9a74,0xa66},
{0x9a75,0x9a75,0x17ba},
{0x9a76,0x9a76,0xd52},
{0x9a77,0x9a78,0x17bb},
{0x9a79,0x9a79,0x903},
{0x9a7a,0x9a7a,0x17bd},
{0x9a7b,0x9a7b,0x1201},
{0x9a7c,0x9a7c,0xe86},
{0x9a7d,0x9a7d,0x17bf},
{0x9a7e,0x9a7e,0x850},
{0x9a7f,0x9a7f,0x17be},
{0x9a80,0x9a81,0x17c0},
{0x9a82,0x9a82,0xa95},
{0x9a83,0x9a83,0x52c9},
{0x9a84,0x9a84,0x88f},
{0x9a85,0x9a85,0x17c2},
{0x9a86,0x9a86,0xa8d},
{0x9a87,0x9a87,0x75e},
{0x9a88,0x9a88,0x17c3},
{0x9a89,0x9a89,0x52ca},
{0x9a8a,0x9a8a,0x17c4},
{0x9a8b,0x9a8b,0x4f7},
{0x9a8c,0x9a8c,0x1012},
{0x9a8d,0x9a8e,0x52cb},
{0x9a8f,0x9a8f,0x932},
{0x9a90,0x9a90,0x17c5},
{0x9a91,0x9a91,0xc0e},
{0x9a92,0x9a93,0x17c6},
{0x9a94,0x9a95,0x52cd},
{0x9a96,0x9a96,0x17c8},
{0x9a97,0x9a97,0xbcc},
{0x9a98,0x9a98,0x17c9},
{0x9a99,0x9a99,0x52cf},
{0x9a9a,0x9a9a,0xce0},
{0x9a9b,0x9a9d,0x17ca},
{0x9a9e,0x9a9e,0x1735},
{0x9a9f,0x9aa0,0x17cd},
{0x9aa1,0x9aa1,0xa89},
{0x9aa2,0x9aa3,0x17cf},
{0x9aa4,0x9aa4,0x11e7},
{0x9aa5,0x9aa5,0x17d1},
{0x9aa6,0x9aa6,0x52d0},
{0x9aa7,0x9aa7,0x17d2},
{0x9aa8,0x9aa8,0x720},
{0x9aa9,0x9aae,0x52d1},
{0x9aaf,0x9aaf,0x1e29},
{0x9ab0,0x9ab0,0x1dd3},
{0x9ab1,0x9ab1,0x1dd2},
{0x9ab2,0x9ab5,0x52d7},
{0x9ab6,0x9ab6,0x1dd6},
{0x9ab7,0x9ab7,0x1dd4},
{0x9ab8,0x9ab8,0x758},
{0x9ab9,0x9ab9,0x52db},
{0x9aba,0x9aba,0x1dd7},
{0x9abb,0x9abb,0x52dc},
{0x9abc,0x9abc,0x1dd8},
{0x9abd,0x9abf,0x52dd},
{0x9ac0,0x9ac0,0x1dda},
{0x9ac1,0x9ac1,0x1dd9},
{0x9ac2,0x9ac2,0x1ddc},
{0x9ac3,0x9ac4,0x52e0},
{0x9ac5,0x9ac5,0x1ddb},
{0x9ac6,0x9aca,0x52e2},
{0x9acb,0x9acc,0x1ddd},
{0x9acd,0x9ace,0x52e7},
{0x9acf,0x9acf,0x2661},
{0x9ad0,0x9ad0,0x52e9},
{0x9ad1,0x9ad1,0x1ddf},
{0x9ad2,0x9ad2,0x26a4},
{0x9ad3,0x9ad3,0xddd},
{0x9ad4,0x9ad4,0x2174},
{0x9ad5,0x9ad5,0x2663},
{0x9ad6,0x9ad6,0x2662},
{0x9ad7,0x9ad7,0x52ea},
{0x9ad8,0x9ad8,0x6da},
{0x9ad9,0x9ade,0x52eb},
{0x9adf,0x9adf,0x1dec},
{0x9ae0,0x9ae0,0x52f1},
{0x9ae1,0x9ae1,0x1ded},
{0x9ae2,0x9ae5,0x52f2},
{0x9ae6,0x9ae6,0x1dee},
{0x9ae7,0x9aea,0x52f6},
{0x9aeb,0x9aeb,0x1df0},
{0x9aec,0x9aec,0x52fa},
{0x9aed,0x9aed,0x1df2},
{0x9aee,0x9aee,0x2675},
{0x9aef,0x9aef,0x1def},
{0x9af0,0x9af8,0x52fb},
{0x9af9,0x9af9,0x1df3},
{0x9afa,0x9afa,0x5304},
{0x9afb,0x9afb,0x1df1},
{0x9afc,0x9b02,0x5305},
{0x9b03,0x9b03,0x1234},
{0x9b04,0x9b05,0x530c},
{0x9b06,0x9b06,0x214c},
{0x9b07,0x9b07,0x530e},
{0x9b08,0x9b08,0x1df4},
{0x9b09,0x9b0c,0x530f},
{0x9b0d,0x9b0d,0x267a},
{0x9b0e,0x9b0e,0x5313},
{0x9b0f,0x9b0f,0x1df5},
{0x9b10,0x9b12,0x5314},
{0x9b13,0x9b13,0x1df6},
{0x9b14,0x9b19,0x5317},
{0x9b1a,0x9b1a,0x26a0},
{0x9b1b,0x9b1e,0x531d},
{0x9b1f,0x9b1f,0x1df7},
{0x9b20,0x9b21,0x5321},
{0x9b22,0x9b22,0x2668},
{0x9b23,0x9b23,0x1df8},
{0x9b24,0x9b24,0x5323},
{0x9b25,0x9b25,0x1ed0},
{0x9b26,0x9b26,0x5324},
{0x9b27,0x9b27,0x2096},
{0x9b28,0x9b28,0x5325},
{0x9b29,0x9b29,0x23cc},
{0x9b2a,0x9b2d,0x5326},
{0x9b2e,0x9b2e,0x23c8},
{0x9b2f,0x9b2f,0x139b},
{0x9b30,0x9b30,0x532a},
{0x9b31,0x9b31,0x223e},
{0x9b32,0x9b32,0x1260},
{0x9b33,0x9b3a,0x532b},
{0x9b3b,0x9b3b,0x1773},
{0x9b3c,0x9b3c,0x746},
{0x9b3d,0x9b40,0x5333},
{0x9b41,0x9b41,0x98a},
{0x9b42,0x9b42,0x7ff},
{0x9b43,0x9b43,0x1de1},
{0x9b44,0x9b44,0xbe6},
{0x9b45,0x9b45,0x1de0},
{0x9b46,0x9b46,0x5337},
{0x9b47,0x9b47,0x1de2},
{0x9b48,0x9b48,0x1de4},
{0x9b49,0x9b49,0x1de3},
{0x9b4a,0x9b4c,0x5338},
{0x9b4d,0x9b4d,0x1de5},
{0x9b4e,0x9b4e,0x2665},
{0x9b4f,0x9b4f,0xec9},
{0x9b50,0x9b50,0x533b},
{0x9b51,0x9b51,0x1de6},
{0x9b52,0x9b53,0x533c},
{0x9b54,0x9b54,0xb0a},
{0x9b55,0x9b57,0x533e},
{0x9b58,0x9b58,0x2664},
{0x9b59,0x9b59,0x5341},
{0x9b5a,0x9b5a,0x2239},
{0x9b5b,0x9b6e,0x5342},
{0x9b6f,0x9b6f,0x204a},
{0x9b70,0x9b73,0x5356},
{0x9b74,0x9b74,0x261f},
{0x9b75,0x9b76,0x535a},
{0x9b77,0x9b77,0x261e},
{0x9b78,0x9b80,0x535c},
{0x9b81,0x9b81,0x2620},
{0x9b82,0x9b82,0x5365},
{0x9b83,0x9b83,0x2621},
{0x9b84,0x9b8d,0x5366},
{0x9b8e,0x9b8e,0x2622},
{0x9b8f,0x9b8f,0x5370},
{0x9b90,0x9b90,0x2627},
{0x9b91,0x9b91,0x1e39},
{0x9b92,0x9b92,0x2625},
{0x9b93,0x9b99,0x5371},
{0x9b9a,0x9b9a,0x2629},
{0x9b9b,0x9b9c,0x5378},
{0x9b9d,0x9b9d,0x262e},
{0x9b9e,0x9b9e,0x262b},
{0x9b9f,0x9ba9,0x537a},
{0x9baa,0x9baa,0x262a},
{0x9bab,0x9bab,0x262d},
{0x9bac,0x9bac,0x5385},
{0x9bad,0x9bad,0x2628},
{0x9bae,0x9bae,0x21b9},
{0x9baf,0x9bbf,0x5386},
{0x9bc0,0x9bc0,0x2636},
{0x9bc1,0x9bc1,0x2630},
{0x9bc2,0x9bc6,0x5397},
{0x9bc7,0x9bc7,0x2638},
{0x9bc8,0x9bc8,0x539c},
{0x9bc9,0x9bc9,0x200d},
{0x9bca,0x9bca,0x2637},
{0x9bcb,0x9bd3,0x539d},
{0x9bd4,0x9bd4,0x2645},
{0x9bd5,0x9bd5,0x53a6},
{0x9bd6,0x9bd6,0x263a},
{0x9bd7,0x9bda,0x53a7},
{0x9bdb,0x9bdb,0x2643},
{0x9bdc,0x9bdc,0x53ab},
{0x9bdd,0x9bdd,0x2640},
{0x9bde,0x9be0,0x53ac},
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{0x9f19,0x9f19,0x13df},
{0x9f1a,0x9f1f,0x55b5},
{0x9f20,0x9f20,0xd8a},
{0x9f21,0x9f21,0x55bb},
{0x9f22,0x9f22,0x1e0f},
{0x9f23,0x9f2b,0x55bc},
{0x9f2c,0x9f2c,0x1e10},
{0x9f2d,0x9f2e,0x55c5},
{0x9f2f,0x9f2f,0x1e11},
{0x9f30,0x9f36,0x55c7},
{0x9f37,0x9f37,0x1e13},
{0x9f38,0x9f38,0x55ce},
{0x9f39,0x9f39,0x1e12},
{0x9f3a,0x9f3a,0x55cf},
{0x9f3b,0x9f3b,0x430},
{0x9f3c,0x9f3c,0x55d0},
{0x9f3d,0x9f3e,0x1e14},
{0x9f3f,0x9f43,0x55d1},
{0x9f44,0x9f44,0x1e16},
{0x9f45,0x9f49,0x55d6},
{0x9f4a,0x9f4a,0x20c6},
{0x9f4b,0x9f4b,0x226b},
{0x9f4c,0x9f4e,0x55db},
{0x9f4f,0x9f4f,0x24d3},
{0x9f50,0x9f50,0xc0a},
{0x9f51,0x9f51,0x19c2},
{0x9f52,0x9f52,0x1e86},
{0x9f53,0x9f53,0x55de},
{0x9f54,0x9f54,0x260f},
{0x9f55,0x9f58,0x55df},
{0x9f59,0x9f59,0x2611},
{0x9f5a,0x9f5b,0x55e3},
{0x9f5c,0x9f5c,0x2613},
{0x9f5d,0x9f5e,0x55e5},
{0x9f5f,0x9f5f,0x2610},
{0x9f60,0x9f60,0x2612},
{0x9f61,0x9f61,0x2030},
{0x9f62,0x9f62,0x55e7},
{0x9f63,0x9f63,0x2671},
{0x9f64,0x9f65,0x55e8},
{0x9f66,0x9f66,0x2614},
{0x9f67,0x9f69,0x55ea},
{0x9f6a,0x9f6a,0x2616},
{0x9f6b,0x9f6b,0x55ed},
{0x9f6c,0x9f6c,0x2615},
{0x9f6d,0x9f71,0x55ee},
{0x9f72,0x9f72,0x20f2},
{0x9f73,0x9f76,0x55f3},
{0x9f77,0x9f77,0x2617},
{0x9f78,0x9f7e,0x55f7},
{0x9f7f,0x9f7f,0x502},
{0x9f80,0x9f80,0x1d6d},
{0x9f81,0x9f82,0x55fe},
{0x9f83,0x9f83,0x1d6e},
{0x9f84,0x9f84,0xa2d},
{0x9f85,0x9f8a,0x1d6f},
{0x9f8b,0x9f8b,0xc7e},
{0x9f8c,0x9f8c,0x1d75},
{0x9f8d,0x9f8d,0x2037},
{0x9f8e,0x9f8f,0x5600},
{0x9f90,0x9f90,0x20b3},
{0x9f91,0x9f93,0x5602},
{0x9f94,0x9f94,0x1f22},
{0x9f95,0x9f95,0x24ed},
{0x9f96,0x9f98,0x5605},
{0x9f99,0x9f99,0xa43},
{0x9f9a,0x9f9a,0x701},
{0x9f9b,0x9f9b,0x1a54},
{0x9f9c,0x9f9c,0x1f34},
{0x9f9d,0x9f9e,0x5608},
{0x9f9f,0x9f9f,0x743},
{0x9fa0,0x9fa0,0x12f3},
{0x9fa1,0x9fa5,0x560a},
{0xe816,0xe818,0x5620},
{0xe81e,0xe81e,0x5628},
{0xe826,0xe826,0x5630},
{0xe82b,0xe82c,0x5635},
{0xe831,0xe832,0x563b},
{0xe83b,0xe83b,0x5645},
{0xe843,0xe843,0x564d},
{0xe854,0xe855,0x565e},
{0xe864,0xe864,0x566e},
{0xf92c,0xf92c,0x560f},
{0xfa0d,0xfa0f,0x5610},
{0xfa11,0xfa11,0x5613},
{0xfa13,0xfa14,0x5614},
{0xfa18,0xfa18,0x5616},
{0xfa1f,0xfa21,0x5617},
{0xfa23,0xfa24,0x561a},
{0xfa27,0xfa29,0x561c},
{0xfe30,0xfe30,0x271d},
{0xfe49,0xfe52,0x272b},
{0xfe54,0xfe57,0x2735},
{0xfe59,0xfe66,0x2739},
{0xfe68,0xfe6b,0x2747},
{0xff01,0xff03,0x106},
{0xff04,0xff04,0xa6},
{0xff05,0xff5d,0x10a},
{0xff5e,0xff5e,0x6a},
{0xffe0,0xffe1,0xa8},
{0xffe2,0xffe2,0x271e},
{0xffe3,0xffe3,0x163},
{0xffe4,0xffe4,0x271f},
{0xffe5,0xffe5,0x109},
};

static pdf_cmap cmap_UniGB_X = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniGB-X",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	13770, 13770, (pdf_range*)cmap_UniGB_X_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniJIS-UCS2-H.h

/* This is an automatically generated file. Do not edit. */

/* UniJIS-UCS2-H */

static const pdf_range cmap_UniJIS_UCS2_H_ranges[] = {
{0x7c,0x7c,0x5d},
{0x7e,0x7e,0x5f},
{0xa6,0xa6,0x63},
{0x127,0x127,0x2f3c},
{0x1c0,0x1c0,0x63},
{0x361,0x361,0x2f6},
{0x45b,0x45b,0x2f3c},
{0x2018,0x2019,0x29e},
{0x201c,0x201d,0x2a0},
{0x203e,0x203e,0x145},
{0x20dd,0x20dd,0x30b},
{0x2195,0x2195,0x2fb7},
{0x2225,0x2225,0x29a},
{0x223c,0x223c,0x299},
{0x229d,0x229d,0x2f9a},
{0x229e,0x229e,0x2f9e},
{0x22ee,0x22ee,0x1ed9},
{0x22ef,0x22ef,0x29c},
{0x2300,0x2300,0x2f98},
{0x244a,0x244a,0x2f54},
{0x2612,0x2612,0x2f99},
{0x2eac,0x2eac,0x8d4},
{0x5002,0x5002,0x3447},
{0x51de,0x51de,0x3810},
{0x5307,0x5307,0x20d4},
{0x5561,0x5561,0x3839},
{0x5bec,0x5bec,0x20f4},
{0x5db2,0x5db2,0x3ba5},
{0x5ecb,0x5ecb,0x38ae},
{0x661e,0x661e,0x211c},
{0x6677,0x6677,0x3911},
{0x6801,0x6801,0x212e},
{0x69ea,0x69ea,0x356f},
{0x6c3a,0x6c3a,0x3962},
{0x6ff9,0x6ff9,0x3995},
{0x704a,0x704a,0x3998},
{0x71b3,0x71b3,0x39ae},
{0x7462,0x7462,0x2171},
{0x7626,0x7626,0x1e2d},
{0x7934,0x7934,0x3a38},
{0x7a60,0x7a60,0x3a4e},
{0x7d5c,0x7d5c,0x2190},
{0x8803,0x8803,0x3b03},
{0x8fc6,0x8fc6,0x3b51},
{0x9365,0x9365,0x3b86},
{0x95ab,0x95ab,0x3b9a},
{0x9755,0x9755,0x21f8},
{0x9b2d,0x9b2d,0x343c},
{0x9c6a,0x9c6a,0x3bf2},
{0xf929,0xf929,0x2129},
{0xf9dc,0xf9dc,0x21ee},
{0xfa10,0xfa10,0x20e6},
{0xfa11,0xfa11,0x20fb},
{0xfa15,0xfa15,0x215e},
{0xfa24,0xfa24,0x21b8},
};

static pdf_cmap cmap_UniJIS_UCS2_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniJIS-UCS2-H",
	/* usecmap */ "UniJIS-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 2, 0x0000, 0xd7ff },
		{ 2, 0xe000, 0xffff },
	},
	55, 55, (pdf_range*)cmap_UniJIS_UCS2_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniJIS-UCS2-HW-H.h

/* This is an automatically generated file. Do not edit. */

/* UniJIS-UCS2-HW-H */

static const pdf_range cmap_UniJIS_UCS2_HW_H_ranges[] = {
{0x20,0x5b,0xe7},
{0x5c,0x5c,0x220f},
{0x5d,0x7e,0x124},
{0xa5,0xa5,0x123},
};

static pdf_cmap cmap_UniJIS_UCS2_HW_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniJIS-UCS2-HW-H",
	/* usecmap */ "UniJIS-UCS2-H", NULL,
	/* wmode */ 0,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	4, 4, (pdf_range*)cmap_UniJIS_UCS2_HW_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniJIS-UCS2-HW-V.h

/* This is an automatically generated file. Do not edit. */

/* UniJIS-UCS2-HW-V */

static const pdf_range cmap_UniJIS_UCS2_HW_V_ranges[] = {
{0x20,0x5b,0xe7},
{0x5c,0x5c,0x220f},
{0x5d,0x7e,0x124},
{0xa5,0xa5,0x123},
{0xb0,0xb0,0x204d},
{0x2010,0x2010,0x1ed5},
{0x2015,0x2015,0x1ed4},
{0x2016,0x2016,0x1ed7},
{0x2018,0x2019,0x2059},
{0x201c,0x201d,0x2057},
{0x2025,0x2025,0x1eda},
{0x2026,0x2026,0x1ed9},
{0x2032,0x2032,0x2051},
{0x2033,0x2033,0x205b},
{0x2190,0x2190,0x2e2},
{0x2191,0x2191,0x2e0},
{0x2192,0x2192,0x2e3},
{0x2193,0x2193,0x2e1},
{0x2195,0x2195,0x2fb6},
{0x21c4,0x21c4,0x2077},
{0x21c5,0x21c5,0x2076},
{0x21c6,0x21c6,0x2078},
{0x21e6,0x21e6,0x1f4c},
{0x21e7,0x21e7,0x1f4e},
{0x21e8,0x21e8,0x1f4b},
{0x21e9,0x21e9,0x1f4d},
{0x2225,0x2225,0x1ed7},
{0x223c,0x223c,0x1ed6},
{0x22ef,0x22ef,0x1ed9},
{0x2500,0x2501,0x1d39},
{0x2502,0x2503,0x1d37},
{0x2504,0x2505,0x1d3d},
{0x2506,0x2507,0x1d3b},
{0x2508,0x2509,0x1d41},
{0x250a,0x250b,0x1d3f},
{0x250c,0x250c,0x1d47},
{0x250d,0x250d,0x1d49},
{0x250e,0x250e,0x1d48},
{0x250f,0x250f,0x1d4a},
{0x2510,0x2510,0x1d4f},
{0x2511,0x2511,0x1d51},
{0x2512,0x2512,0x1d50},
{0x2513,0x2513,0x1d52},
{0x2514,0x2514,0x1d43},
{0x2515,0x2515,0x1d45},
{0x2516,0x2516,0x1d44},
{0x2517,0x2517,0x1d46},
{0x2518,0x2518,0x1d4b},
{0x2519,0x2519,0x1d4d},
{0x251a,0x251a,0x1d4c},
{0x251b,0x251b,0x1d4e},
{0x251c,0x251c,0x1d63},
{0x251d,0x251d,0x1d67},
{0x251e,0x251e,0x1d65},
{0x251f,0x251f,0x1d64},
{0x2520,0x2520,0x1d66},
{0x2521,0x2521,0x1d69},
{0x2522,0x2522,0x1d68},
{0x2523,0x2524,0x1d6a},
{0x2525,0x2525,0x1d6f},
{0x2526,0x2526,0x1d6d},
{0x2527,0x2527,0x1d6c},
{0x2528,0x2528,0x1d6e},
{0x2529,0x2529,0x1d71},
{0x252a,0x252a,0x1d70},
{0x252b,0x252b,0x1d72},
{0x252c,0x252c,0x1d5b},
{0x252d,0x252f,0x1d5d},
{0x2530,0x2530,0x1d5c},
{0x2531,0x2533,0x1d60},
{0x2534,0x2534,0x1d53},
{0x2535,0x2537,0x1d55},
{0x2538,0x2538,0x1d54},
{0x2539,0x253b,0x1d58},
{0x253d,0x253f,0x1d77},
{0x2540,0x2540,0x1d75},
{0x2541,0x2541,0x1d74},
{0x2542,0x2542,0x1d76},
{0x2543,0x2543,0x1d7b},
{0x2544,0x2544,0x1d7d},
{0x2545,0x2545,0x1d7a},
{0x2546,0x2546,0x1d7c},
{0x2547,0x2547,0x1d81},
{0x2548,0x2548,0x1d80},
{0x2549,0x254a,0x1d7e},
{0x261c,0x261c,0x201d},
{0x261d,0x261d,0x201b},
{0x261e,0x261e,0x201e},
{0x261f,0x261f,0x201c},
{0x2702,0x2702,0x2f92},
{0x27a1,0x27a1,0x2011},
{0x3001,0x3002,0x1ecf},
{0x3008,0x3011,0x1ee3},
{0x3013,0x3013,0x204e},
{0x3014,0x3015,0x1edd},
{0x301c,0x301c,0x1ed6},
{0x301d,0x301d,0x1f14},
{0x301f,0x301f,0x1f15},
{0x3041,0x3041,0x1eee},
{0x3043,0x3043,0x1eef},
{0x3045,0x3045,0x1ef0},
{0x3047,0x3047,0x1ef1},
{0x3049,0x3049,0x1ef2},
{0x3063,0x3063,0x1ef3},
{0x3083,0x3083,0x1ef4},
{0x3085,0x3085,0x1ef5},
{0x3087,0x3087,0x1ef6},
{0x308e,0x308e,0x1ef7},
{0x309b,0x309b,0x2050},
{0x309c,0x309c,0x204f},
{0x30a1,0x30a1,0x1ef8},
{0x30a3,0x30a3,0x1ef9},
{0x30a5,0x30a5,0x1efa},
{0x30a7,0x30a7,0x1efb},
{0x30a9,0x30a9,0x1efc},
{0x30c3,0x30c3,0x1efd},
{0x30e3,0x30e3,0x1efe},
{0x30e5,0x30e5,0x1eff},
{0x30e7,0x30e7,0x1f00},
{0x30ee,0x30ee,0x1f01},
{0x30f5,0x30f6,0x1f02},
{0x30fc,0x30fc,0x1ed3},
{0x3300,0x3300,0x209e},
{0x3301,0x3302,0x2eb6},
{0x3303,0x3303,0x2092},
{0x3304,0x3304,0x2eb8},
{0x3305,0x3305,0x208d},
{0x3306,0x3306,0x2eb9},
{0x3307,0x3307,0x2ebd},
{0x3308,0x3308,0x2ebb},
{0x3309,0x3309,0x2ec0},
{0x330a,0x330a,0x2ebe},
{0x330b,0x330b,0x2ec2},
{0x330c,0x330c,0x2ec4},
{0x330d,0x330d,0x1f0e},
{0x330e,0x3313,0x2ec5},
{0x3314,0x3314,0x1f05},
{0x3315,0x3315,0x2094},
{0x3316,0x3316,0x208a},
{0x3317,0x3317,0x2ecc},
{0x3318,0x3318,0x2093},
{0x3319,0x3319,0x2ece},
{0x331a,0x331d,0x2ed0},
{0x331e,0x331e,0x20a1},
{0x331f,0x3321,0x2ed4},
{0x3322,0x3322,0x2089},
{0x3323,0x3323,0x209c},
{0x3324,0x3324,0x2ed7},
{0x3325,0x3325,0x2ed9},
{0x3326,0x3326,0x1f0f},
{0x3327,0x3327,0x1f09},
{0x3328,0x3329,0x2edc},
{0x332a,0x332a,0x20a4},
{0x332b,0x332b,0x1f11},
{0x332d,0x332d,0x2edf},
{0x332e,0x3330,0x2ee2},
{0x3331,0x3331,0x20a6},
{0x3332,0x3332,0x2ee5},
{0x3333,0x3333,0x208e},
{0x3334,0x3335,0x2ee8},
{0x3336,0x3336,0x1f0b},
{0x3337,0x3337,0x2eee},
{0x3338,0x3338,0x2ef0},
{0x3339,0x3339,0x2097},
{0x333a,0x333a,0x2ef1},
{0x333b,0x333b,0x209d},
{0x333c,0x333c,0x2eea},
{0x333d,0x333d,0x2ef2},
{0x333e,0x3340,0x2ef4},
{0x3341,0x3341,0x2ef3},
{0x3342,0x3342,0x209b},
{0x3343,0x3346,0x2ef7},
{0x3347,0x3347,0x20a5},
{0x3348,0x3348,0x2efb},
{0x3349,0x3349,0x1f04},
{0x334a,0x334a,0x1f12},
{0x334b,0x334c,0x2efc},
{0x334d,0x334d,0x1f07},
{0x334e,0x334e,0x2091},
{0x334f,0x3350,0x2efe},
{0x3351,0x3351,0x1f0c},
{0x3352,0x3352,0x2f02},
{0x3353,0x3353,0x2f06},
{0x3354,0x3354,0x2f03},
{0x3355,0x3356,0x2f07},
{0x3357,0x3357,0x2098},
{0x337f,0x337f,0x2084},
{0xff08,0xff09,0x1edb},
{0xff0c,0xff0c,0x204c},
{0xff0e,0xff0e,0x2052},
{0xff1d,0xff1d,0x1eed},
{0xff3b,0xff3b,0x1edf},
{0xff3d,0xff3d,0x1ee0},
{0xff3f,0xff3f,0x1ed2},
{0xff5b,0xff5b,0x1ee1},
{0xff5c,0xff5c,0x1ed8},
{0xff5d,0xff5d,0x1ee2},
{0xff5e,0xff5e,0x1ed6},
{0xffe3,0xffe3,0x1ed1},
};

static pdf_cmap cmap_UniJIS_UCS2_HW_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniJIS-UCS2-HW-V",
	/* usecmap */ "UniJIS-UCS2-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	199, 199, (pdf_range*)cmap_UniJIS_UCS2_HW_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniJIS-UCS2-V.h

/* This is an automatically generated file. Do not edit. */

/* UniJIS-UCS2-V */

static const pdf_range cmap_UniJIS_UCS2_V_ranges[] = {
{0xb0,0xb0,0x204d},
{0x2010,0x2010,0x1ed5},
{0x2015,0x2015,0x1ed4},
{0x2016,0x2016,0x1ed7},
{0x2018,0x2019,0x2059},
{0x201c,0x201d,0x2057},
{0x2025,0x2025,0x1eda},
{0x2026,0x2026,0x1ed9},
{0x2032,0x2032,0x2051},
{0x2033,0x2033,0x205b},
{0x2190,0x2190,0x2e2},
{0x2191,0x2191,0x2e0},
{0x2192,0x2192,0x2e3},
{0x2193,0x2193,0x2e1},
{0x2195,0x2195,0x2fb6},
{0x21c4,0x21c4,0x2077},
{0x21c5,0x21c5,0x2076},
{0x21c6,0x21c6,0x2078},
{0x21e6,0x21e6,0x1f4c},
{0x21e7,0x21e7,0x1f4e},
{0x21e8,0x21e8,0x1f4b},
{0x21e9,0x21e9,0x1f4d},
{0x2225,0x2225,0x1ed7},
{0x223c,0x223c,0x1ed6},
{0x22ef,0x22ef,0x1ed9},
{0x2500,0x2501,0x1d39},
{0x2502,0x2503,0x1d37},
{0x2504,0x2505,0x1d3d},
{0x2506,0x2507,0x1d3b},
{0x2508,0x2509,0x1d41},
{0x250a,0x250b,0x1d3f},
{0x250c,0x250c,0x1d47},
{0x250d,0x250d,0x1d49},
{0x250e,0x250e,0x1d48},
{0x250f,0x250f,0x1d4a},
{0x2510,0x2510,0x1d4f},
{0x2511,0x2511,0x1d51},
{0x2512,0x2512,0x1d50},
{0x2513,0x2513,0x1d52},
{0x2514,0x2514,0x1d43},
{0x2515,0x2515,0x1d45},
{0x2516,0x2516,0x1d44},
{0x2517,0x2517,0x1d46},
{0x2518,0x2518,0x1d4b},
{0x2519,0x2519,0x1d4d},
{0x251a,0x251a,0x1d4c},
{0x251b,0x251b,0x1d4e},
{0x251c,0x251c,0x1d63},
{0x251d,0x251d,0x1d67},
{0x251e,0x251e,0x1d65},
{0x251f,0x251f,0x1d64},
{0x2520,0x2520,0x1d66},
{0x2521,0x2521,0x1d69},
{0x2522,0x2522,0x1d68},
{0x2523,0x2524,0x1d6a},
{0x2525,0x2525,0x1d6f},
{0x2526,0x2526,0x1d6d},
{0x2527,0x2527,0x1d6c},
{0x2528,0x2528,0x1d6e},
{0x2529,0x2529,0x1d71},
{0x252a,0x252a,0x1d70},
{0x252b,0x252b,0x1d72},
{0x252c,0x252c,0x1d5b},
{0x252d,0x252f,0x1d5d},
{0x2530,0x2530,0x1d5c},
{0x2531,0x2533,0x1d60},
{0x2534,0x2534,0x1d53},
{0x2535,0x2537,0x1d55},
{0x2538,0x2538,0x1d54},
{0x2539,0x253b,0x1d58},
{0x253d,0x253f,0x1d77},
{0x2540,0x2540,0x1d75},
{0x2541,0x2541,0x1d74},
{0x2542,0x2542,0x1d76},
{0x2543,0x2543,0x1d7b},
{0x2544,0x2544,0x1d7d},
{0x2545,0x2545,0x1d7a},
{0x2546,0x2546,0x1d7c},
{0x2547,0x2547,0x1d81},
{0x2548,0x2548,0x1d80},
{0x2549,0x254a,0x1d7e},
{0x261c,0x261c,0x201d},
{0x261d,0x261d,0x201b},
{0x261e,0x261e,0x201e},
{0x261f,0x261f,0x201c},
{0x2702,0x2702,0x2f92},
{0x27a1,0x27a1,0x2011},
{0x3001,0x3002,0x1ecf},
{0x3008,0x3011,0x1ee3},
{0x3013,0x3013,0x204e},
{0x3014,0x3015,0x1edd},
{0x301c,0x301c,0x1ed6},
{0x301d,0x301d,0x1f14},
{0x301f,0x301f,0x1f15},
{0x3041,0x3041,0x1eee},
{0x3043,0x3043,0x1eef},
{0x3045,0x3045,0x1ef0},
{0x3047,0x3047,0x1ef1},
{0x3049,0x3049,0x1ef2},
{0x3063,0x3063,0x1ef3},
{0x3083,0x3083,0x1ef4},
{0x3085,0x3085,0x1ef5},
{0x3087,0x3087,0x1ef6},
{0x308e,0x308e,0x1ef7},
{0x309b,0x309b,0x2050},
{0x309c,0x309c,0x204f},
{0x30a1,0x30a1,0x1ef8},
{0x30a3,0x30a3,0x1ef9},
{0x30a5,0x30a5,0x1efa},
{0x30a7,0x30a7,0x1efb},
{0x30a9,0x30a9,0x1efc},
{0x30c3,0x30c3,0x1efd},
{0x30e3,0x30e3,0x1efe},
{0x30e5,0x30e5,0x1eff},
{0x30e7,0x30e7,0x1f00},
{0x30ee,0x30ee,0x1f01},
{0x30f5,0x30f6,0x1f02},
{0x30fc,0x30fc,0x1ed3},
{0x3300,0x3300,0x209e},
{0x3301,0x3302,0x2eb6},
{0x3303,0x3303,0x2092},
{0x3304,0x3304,0x2eb8},
{0x3305,0x3305,0x208d},
{0x3306,0x3306,0x2eb9},
{0x3307,0x3307,0x2ebd},
{0x3308,0x3308,0x2ebb},
{0x3309,0x3309,0x2ec0},
{0x330a,0x330a,0x2ebe},
{0x330b,0x330b,0x2ec2},
{0x330c,0x330c,0x2ec4},
{0x330d,0x330d,0x1f0e},
{0x330e,0x3313,0x2ec5},
{0x3314,0x3314,0x1f05},
{0x3315,0x3315,0x2094},
{0x3316,0x3316,0x208a},
{0x3317,0x3317,0x2ecc},
{0x3318,0x3318,0x2093},
{0x3319,0x3319,0x2ece},
{0x331a,0x331d,0x2ed0},
{0x331e,0x331e,0x20a1},
{0x331f,0x3321,0x2ed4},
{0x3322,0x3322,0x2089},
{0x3323,0x3323,0x209c},
{0x3324,0x3324,0x2ed7},
{0x3325,0x3325,0x2ed9},
{0x3326,0x3326,0x1f0f},
{0x3327,0x3327,0x1f09},
{0x3328,0x3329,0x2edc},
{0x332a,0x332a,0x20a4},
{0x332b,0x332b,0x1f11},
{0x332d,0x332d,0x2edf},
{0x332e,0x3330,0x2ee2},
{0x3331,0x3331,0x20a6},
{0x3332,0x3332,0x2ee5},
{0x3333,0x3333,0x208e},
{0x3334,0x3335,0x2ee8},
{0x3336,0x3336,0x1f0b},
{0x3337,0x3337,0x2eee},
{0x3338,0x3338,0x2ef0},
{0x3339,0x3339,0x2097},
{0x333a,0x333a,0x2ef1},
{0x333b,0x333b,0x209d},
{0x333c,0x333c,0x2eea},
{0x333d,0x333d,0x2ef2},
{0x333e,0x3340,0x2ef4},
{0x3341,0x3341,0x2ef3},
{0x3342,0x3342,0x209b},
{0x3343,0x3346,0x2ef7},
{0x3347,0x3347,0x20a5},
{0x3348,0x3348,0x2efb},
{0x3349,0x3349,0x1f04},
{0x334a,0x334a,0x1f12},
{0x334b,0x334c,0x2efc},
{0x334d,0x334d,0x1f07},
{0x334e,0x334e,0x2091},
{0x334f,0x3350,0x2efe},
{0x3351,0x3351,0x1f0c},
{0x3352,0x3352,0x2f02},
{0x3353,0x3353,0x2f06},
{0x3354,0x3354,0x2f03},
{0x3355,0x3356,0x2f07},
{0x3357,0x3357,0x2098},
{0x337f,0x337f,0x2084},
{0xff08,0xff09,0x1edb},
{0xff0c,0xff0c,0x204c},
{0xff0e,0xff0e,0x2052},
{0xff1d,0xff1d,0x1eed},
{0xff3b,0xff3b,0x1edf},
{0xff3d,0xff3d,0x1ee0},
{0xff3f,0xff3f,0x1ed2},
{0xff5b,0xff5b,0x1ee1},
{0xff5c,0xff5c,0x1ed8},
{0xff5d,0xff5d,0x1ee2},
{0xff5e,0xff5e,0x1ed6},
{0xffe3,0xffe3,0x1ed1},
};

static pdf_cmap cmap_UniJIS_UCS2_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniJIS-UCS2-V",
	/* usecmap */ "UniJIS-UCS2-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	195, 195, (pdf_range*)cmap_UniJIS_UCS2_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniJIS-UTF16-H.h

/* This is an automatically generated file. Do not edit. */

/* UniJIS-UTF16-H */

static const pdf_range cmap_UniJIS_UTF16_H_ranges[] = {
{0x7c,0x7c,0x63},
{0x7e,0x7e,0x64},
{0xa0,0xa0,0x1},
{0xa6,0xa6,0x5d},
{0x102,0x102,0x3d8c},
{0x103,0x103,0x3d99},
{0x104,0x104,0x3d79},
{0x105,0x105,0x3d81},
{0x106,0x106,0x3d8e},
{0x107,0x107,0x3d9b},
{0x108,0x108,0x3da7},
{0x109,0x109,0x3dad},
{0x10a,0x10a,0x4f6d},
{0x10b,0x10b,0x4f80},
{0x10c,0x10c,0x3d8f},
{0x10d,0x10d,0x3d9c},
{0x10e,0x10e,0x3d91},
{0x10f,0x10f,0x3d9e},
{0x110,0x110,0x4f62},
{0x111,0x111,0x3d9f},
{0x116,0x116,0x4f6e},
{0x117,0x117,0x4f81},
{0x118,0x118,0x3d90},
{0x119,0x119,0x3d9d},
{0x11c,0x11c,0x3da8},
{0x11d,0x11d,0x3dae},
{0x11e,0x11e,0x4f6f},
{0x11f,0x11f,0x4f83},
{0x120,0x120,0x4f71},
{0x121,0x121,0x4f84},
{0x122,0x122,0x4f70},
{0x124,0x124,0x3da9},
{0x125,0x125,0x3daf},
{0x126,0x126,0x4f63},
{0x127,0x127,0x3dc8},
{0x12e,0x12e,0x4f73},
{0x12f,0x12f,0x4f85},
{0x130,0x130,0x4f72},
{0x132,0x132,0x4f64},
{0x133,0x133,0x4f68},
{0x134,0x134,0x3daa},
{0x135,0x135,0x3db0},
{0x136,0x136,0x4f74},
{0x137,0x137,0x4f86},
{0x138,0x138,0x4f69},
{0x139,0x139,0x3d8d},
{0x13a,0x13a,0x3d9a},
{0x13b,0x13b,0x4f76},
{0x13c,0x13c,0x4f88},
{0x13d,0x13d,0x3d7b},
{0x13e,0x13e,0x3d83},
{0x13f,0x13f,0x4f65},
{0x140,0x140,0x4f6a},
{0x143,0x143,0x3d92},
{0x144,0x144,0x3da0},
{0x145,0x145,0x4f77},
{0x146,0x146,0x4f89},
{0x147,0x147,0x3d93},
{0x148,0x148,0x3da1},
{0x149,0x149,0x4f6b},
{0x14a,0x14a,0x4f66},
{0x150,0x150,0x3d94},
{0x151,0x151,0x3da2},
{0x154,0x154,0x3d8b},
{0x155,0x155,0x3d98},
{0x156,0x156,0x4f78},
{0x157,0x157,0x4f8a},
{0x158,0x158,0x3d95},
{0x159,0x159,0x3da3},
{0x15a,0x15a,0x3d7c},
{0x15b,0x15b,0x3d84},
{0x15c,0x15c,0x3dab},
{0x15d,0x15d,0x3db1},
{0x15e,0x15e,0x3d7d},
{0x15f,0x15f,0x3d86},
{0x162,0x162,0x3d97},
{0x163,0x163,0x3da5},
{0x164,0x164,0x3d7e},
{0x165,0x165,0x3d87},
{0x166,0x166,0x4f67},
{0x167,0x167,0x4f6c},
{0x16c,0x16c,0x3dac},
{0x16d,0x16d,0x3db2},
{0x170,0x170,0x3d96},
{0x171,0x171,0x3da4},
{0x172,0x172,0x4f79},
{0x173,0x173,0x4f8b},
{0x174,0x174,0x4f7e},
{0x175,0x175,0x4f8c},
{0x176,0x176,0x4f7f},
{0x177,0x177,0x4f8d},
{0x179,0x179,0x3d7f},
{0x17a,0x17a,0x3d88},
{0x17b,0x17b,0x3d80},
{0x17c,0x17c,0x3d8a},
{0x192,0x192,0x69},
{0x193,0x193,0x3dd2},
{0x1c2,0x1c2,0x3dcd},
{0x1d5,0x1d5,0x4f7d},
{0x1d6,0x1d6,0x3d75},
{0x1d7,0x1d7,0x4f7a},
{0x1d8,0x1d8,0x3d76},
{0x1d9,0x1d9,0x4f7c},
{0x1da,0x1da,0x3d77},
{0x1db,0x1db,0x4f7b},
{0x1dc,0x1dc,0x3d78},
{0x1f5,0x1f5,0x4f82},
{0x1f8,0x1f9,0x3d73},
{0x237,0x237,0x24db},
{0x250,0x250,0x3dd8},
{0x252,0x252,0x3ddc},
{0x253,0x253,0x3dce},
{0x255,0x255,0x3de1},
{0x256,0x256,0x3dba},
{0x257,0x257,0x3dcf},
{0x258,0x258,0x3dd5},
{0x25c,0x25c,0x3dd6},
{0x25e,0x25e,0x3dd7},
{0x25f,0x25f,0x3dc1},
{0x260,0x260,0x3dd1},
{0x261,0x261,0x3dc5},
{0x262,0x263,0x3e0b},
{0x264,0x264,0x3ddb},
{0x265,0x265,0x3dde},
{0x266,0x266,0x3dcb},
{0x267,0x267,0x3de4},
{0x268,0x268,0x3dd3},
{0x26a,0x26a,0x3e0d},
{0x26c,0x26c,0x3db6},
{0x26d,0x26d,0x3dc0},
{0x26e,0x26e,0x3db7},
{0x26f,0x26f,0x3dd9},
{0x270,0x270,0x3dc6},
{0x271,0x271,0x3db3},
{0x272,0x272,0x3dc2},
{0x273,0x273,0x3dbb},
{0x274,0x274,0x3e0e},
{0x276,0x276,0x3e0f},
{0x278,0x278,0x3e10},
{0x279,0x279,0x3db8},
{0x27a,0x27a,0x3de3},
{0x27b,0x27b,0x3dbf},
{0x27d,0x27d,0x3dbc},
{0x27e,0x27e,0x3db5},
{0x280,0x280,0x3e11},
{0x281,0x281,0x3dc7},
{0x282,0x282,0x3dbd},
{0x284,0x284,0x3dd0},
{0x288,0x288,0x3db9},
{0x289,0x289,0x3dd4},
{0x28a,0x28a,0x3dda},
{0x28b,0x28b,0x3db4},
{0x28d,0x28d,0x3ddd},
{0x28e,0x28e,0x3dc4},
{0x28f,0x28f,0x3e12},
{0x290,0x290,0x3dbe},
{0x291,0x291,0x3de2},
{0x294,0x294,0x3dca},
{0x295,0x295,0x3dc9},
{0x298,0x298,0x3dcc},
{0x299,0x299,0x3e13},
{0x29c,0x29c,0x3e14},
{0x29d,0x29d,0x3dc3},
{0x29f,0x29f,0x3e15},
{0x2a1,0x2a1,0x3de0},
{0x2a2,0x2a2,0x3ddf},
{0x2b0,0x2b0,0x3e16},
{0x2b2,0x2b2,0x3e17},
{0x2b7,0x2b7,0x3e18},
{0x2bb,0x2bb,0x62},
{0x2bc,0x2bc,0x60},
{0x2c1,0x2c1,0x3e19},
{0x2c6,0x2c6,0x80},
{0x2c7,0x2c7,0x3d85},
{0x2c8,0x2c8,0x3de6},
{0x2c9,0x2c9,0x81},
{0x2ca,0x2ca,0x7f},
{0x2cb,0x2cb,0x41},
{0x2cc,0x2cc,0x3de7},
{0x2d1,0x2d1,0x3de8},
{0x2d8,0x2d8,0x3d7a},
{0x2d9,0x2d9,0x3da6},
{0x2da,0x2da,0x85},
{0x2db,0x2db,0x3d82},
{0x2dc,0x2dc,0x5f},
{0x2dd,0x2dd,0x3d89},
{0x2de,0x2de,0x3dfb},
{0x2e0,0x2e1,0x3e1a},
{0x2e5,0x2e9,0x3deb},
{0x30d,0x30d,0x3de6},
{0x30f,0x30f,0x3dea},
{0x318,0x319,0x3e02},
{0x31a,0x31a,0x3e07},
{0x31c,0x31c,0x3df5},
{0x31d,0x31e,0x3e00},
{0x31f,0x320,0x3df6},
{0x324,0x324,0x3dfc},
{0x325,0x325,0x3df2},
{0x329,0x329,0x3df9},
{0x32a,0x32a,0x3e04},
{0x32c,0x32c,0x3df3},
{0x32f,0x32f,0x3dfa},
{0x330,0x330,0x3dfd},
{0x334,0x334,0x3dff},
{0x339,0x339,0x3df4},
{0x33a,0x33b,0x3e05},
{0x33c,0x33c,0x3dfe},
{0x33d,0x33d,0x3df8},
{0x361,0x361,0x3de5},
{0x384,0x385,0x4f5d},
{0x386,0x386,0x4fcb},
{0x388,0x38a,0x4fcc},
{0x38c,0x38c,0x4fd0},
{0x38e,0x38e,0x4fd1},
{0x38f,0x38f,0x4fd3},
{0x390,0x390,0x4fd9},
{0x3aa,0x3aa,0x4fcf},
{0x3ab,0x3ab,0x4fd2},
{0x3ac,0x3af,0x4fd4},
{0x3b0,0x3b0,0x4fdd},
{0x3c2,0x3c2,0x3f5e},
{0x3ca,0x3ca,0x4fd8},
{0x3cb,0x3cb,0x4fdc},
{0x3cc,0x3cd,0x4fda},
{0x3ce,0x3ce,0x4fde},
{0x3d5,0x3d5,0x2f3e},
{0x402,0x40c,0x4fdf},
{0x40e,0x40f,0x4fea},
{0x452,0x45c,0x4fec},
{0x45e,0x45f,0x4ff7},
{0xfd6,0xfd6,0x2f96},
{0x1e3e,0x1e3f,0x3d71},
{0x1f70,0x1f70,0x24cc},
{0x1f71,0x1f71,0x24cb},
{0x1f72,0x1f72,0x24da},
{0x1f73,0x1f73,0x24d9},
{0x2018,0x2018,0x62},
{0x2019,0x2019,0x60},
{0x201c,0x201c,0x6c},
{0x201d,0x201d,0x7a},
{0x203e,0x203e,0xe2},
{0x203f,0x203f,0x3de9},
{0x2042,0x2042,0x3f9a},
{0x2047,0x2048,0x3f96},
{0x2051,0x2051,0x3f99},
{0x205a,0x205a,0x1eda},
{0x205d,0x205d,0x1ed9},
{0x207f,0x207f,0x3e24},
{0x20dd,0x20dd,0x3fc8},
{0x20de,0x20de,0x2b1b},
{0x2127,0x2127,0x3c9b},
{0x212e,0x212e,0x4f8e},
{0x213b,0x213b,0x2073},
{0x2150,0x2150,0x263e},
{0x2151,0x2151,0x2648},
{0x2152,0x2152,0x264e},
{0x2155,0x2155,0x3d6f},
{0x2156,0x215a,0x2639},
{0x2189,0x2189,0x2634},
{0x21cb,0x21cb,0x2faf},
{0x21f5,0x21f5,0x2078},
{0x2206,0x2206,0x4f8f},
{0x2209,0x2209,0x3c74},
{0x220f,0x220f,0x4f90},
{0x2219,0x2219,0x75},
{0x2225,0x2226,0x3c81},
{0x223c,0x223c,0x64},
{0x2245,0x2245,0x3c93},
{0x2248,0x2248,0x3c94},
{0x2262,0x2262,0x3c91},
{0x2264,0x2265,0x4f91},
{0x2276,0x2277,0x3c95},
{0x2284,0x2285,0x3c70},
{0x228a,0x228b,0x3c72},
{0x229e,0x229e,0x3e22},
{0x22c4,0x22c4,0x2fd8},
{0x22da,0x22db,0x3d6d},
{0x2305,0x2306,0x3c76},
{0x2318,0x2318,0x3d70},
{0x2329,0x232a,0x2aa},
{0x239b,0x239b,0x2f6f},
{0x239c,0x239c,0x2f87},
{0x239d,0x239e,0x2f70},
{0x239f,0x239f,0x2f87},
{0x23a0,0x23a0,0x2f72},
{0x23a1,0x23a1,0x2f77},
{0x23a2,0x23a2,0x2f87},
{0x23a3,0x23a4,0x2f78},
{0x23a5,0x23a5,0x2f87},
{0x23a6,0x23a6,0x2f7a},
{0x23a7,0x23a9,0x1ff2},
{0x23aa,0x23aa,0x2f87},
{0x23ab,0x23ad,0x1fee},
{0x23b0,0x23b1,0x3fb8},
{0x23be,0x23cc,0x3f7d},
{0x23ce,0x23ce,0x3f91},
{0x2423,0x2423,0x3f90},
{0x2491,0x2492,0x506b},
{0x24eb,0x24f4,0x2913},
{0x24f5,0x24fe,0x3f5f},
{0x24ff,0x24ff,0x2907},
{0x25b1,0x25b1,0x3f6b},
{0x25ca,0x25ca,0x4f93},
{0x25d0,0x25d3,0x3f92},
{0x25fb,0x25fb,0x2fcc},
{0x25fc,0x25fc,0x2fce},
{0x2616,0x2617,0x3f69},
{0x266b,0x266b,0x3f48},
{0x266e,0x266e,0x3f47},
{0x2672,0x267d,0x3fba},
{0x26a0,0x26a0,0x2fa0},
{0x26aa,0x26aa,0x2fdd},
{0x26ab,0x26ab,0x2fdf},
{0x26bd,0x26bd,0x51dd},
{0x26be,0x26be,0x2f41},
{0x26cb,0x26cb,0x2fc9},
{0x2713,0x2713,0x3f8e},
{0x273f,0x273f,0x2fc5},
{0x2740,0x2740,0x2fc4},
{0x277f,0x277f,0x2912},
{0x27bf,0x27bf,0x51de},
{0x2934,0x2935,0x3f49},
{0x29bf,0x29bf,0x3f4b},
{0x29c8,0x29c8,0x2fc8},
{0x29fa,0x29fb,0x3f4f},
{0x2b05,0x2b07,0x200f},
{0x2b1a,0x2b1a,0x2b1c},
{0x2b25,0x2b25,0x2fd9},
{0x2b26,0x2b26,0x2fd7},
{0x2b29,0x2b29,0x2fda},
{0x2b60,0x2b60,0x2fb2},
{0x2b61,0x2b61,0x2fb4},
{0x2b62,0x2b62,0x2fb3},
{0x2b63,0x2b65,0x2fb5},
{0x2b82,0x2b83,0x2fb0},
{0x2b95,0x2b95,0x200e},
{0x2b97,0x2b97,0x2f94},
{0x2e40,0x2e40,0x3c9c},
{0x2e9e,0x2e9e,0x45e5},
{0x2eac,0x2eac,0x4aba},
{0x3016,0x3017,0x3f45},
{0x3018,0x3019,0x2f61},
{0x301e,0x301e,0x2f8a},
{0x303b,0x303b,0x2f4a},
{0x303c,0x303c,0x3f42},
{0x303d,0x303d,0x2f93},
{0x3095,0x3096,0x1f17},
{0x3099,0x309a,0x3fc6},
{0x309f,0x309f,0x2f95},
{0x30a0,0x30a0,0x3f4d},
{0x30ff,0x30ff,0x3f43},
{0x3190,0x319f,0x3f9b},
{0x31f0,0x31f9,0x3f6c},
{0x31fa,0x31ff,0x3f77},
{0x3244,0x3244,0x2902},
{0x3251,0x3251,0x1f9b},
{0x3252,0x325b,0x1fa6},
{0x325c,0x325f,0x2804},
{0x32b1,0x32bf,0x2808},
{0x32ff,0x32ff,0x5a12},
{0x3406,0x3406,0x435a},
{0x342c,0x342c,0x435e},
{0x342e,0x342e,0x3788},
{0x3468,0x3468,0x36df},
{0x346a,0x346a,0x4375},
{0x3492,0x3492,0x438e},
{0x34b5,0x34b5,0x4199},
{0x34bc,0x34bc,0x4397},
{0x34c1,0x34c1,0x47d0},
{0x34c7,0x34c7,0x439b},
{0x355d,0x355e,0x43bd},
{0x3563,0x3563,0x43c0},
{0x356e,0x356e,0x43c4},
{0x35a6,0x35a6,0x43d9},
{0x35a8,0x35a8,0x43db},
{0x35c5,0x35c5,0x43e1},
{0x35da,0x35da,0x43ea},
{0x35de,0x35de,0x4e63},
{0x35f4,0x35f4,0x43f3},
{0x3605,0x3605,0x43fa},
{0x3614,0x3614,0x4abb},
{0x364a,0x364a,0x4421},
{0x3691,0x3691,0x4441},
{0x3696,0x3696,0x4445},
{0x3699,0x3699,0x4443},
{0x36cf,0x36cf,0x4456},
{0x3761,0x3762,0x4478},
{0x376b,0x376b,0x447d},
{0x376c,0x376c,0x447c},
{0x3775,0x3775,0x4480},
{0x37c1,0x37c1,0x448e},
{0x37e8,0x37e8,0x44a2},
{0x37f4,0x37f4,0x44a5},
{0x37fd,0x37fd,0x44a8},
{0x3800,0x3800,0x44aa},
{0x382f,0x382f,0x44b4},
{0x3836,0x3836,0x44b5},
{0x3840,0x3840,0x44b6},
{0x385c,0x385c,0x44ba},
{0x3861,0x3861,0x44bc},
{0x38a1,0x38a1,0x4ecb},
{0x38ad,0x38ad,0x4abc},
{0x38fa,0x38fa,0x361c},
{0x3917,0x3917,0x44d9},
{0x391a,0x391a,0x44dc},
{0x396f,0x396f,0x44eb},
{0x39a4,0x39a4,0x4e9a},
{0x39b8,0x39b8,0x4e9b},
{0x3a5c,0x3a5c,0x4e9f},
{0x3a6e,0x3a6e,0x4531},
{0x3a73,0x3a73,0x4534},
{0x3a85,0x3a85,0x4eae},
{0x3ac4,0x3ac4,0x4ea7},
{0x3acb,0x3acb,0x4ea8},
{0x3ad6,0x3ad6,0x4543},
{0x3ad7,0x3ad7,0x455e},
{0x3aea,0x3aea,0x454d},
{0x3b0e,0x3b0e,0x4558},
{0x3b1a,0x3b1a,0x455c},
{0x3b1c,0x3b1c,0x455d},
{0x3b6d,0x3b6d,0x458c},
{0x3b77,0x3b77,0x4585},
{0x3b87,0x3b87,0x45a2},
{0x3b8d,0x3b8d,0x45a4},
{0x3ba4,0x3ba4,0x45aa},
{0x3bb6,0x3bb6,0x420e},
{0x3bc3,0x3bc3,0x420f},
{0x3bcd,0x3bcd,0x45b8},
{0x3bf0,0x3bf0,0x45c9},
{0x3bf3,0x3bf3,0x4eb7},
{0x3c0f,0x3c0f,0x4217},
{0x3c26,0x3c26,0x45df},
{0x3cc3,0x3cc3,0x45fc},
{0x3cd2,0x3cd2,0x4601},
{0x3d11,0x3d11,0x4625},
{0x3d1e,0x3d1e,0x4630},
{0x3d31,0x3d31,0x4ebe},
{0x3d4e,0x3d4e,0x1de7},
{0x3d64,0x3d64,0x464a},
{0x3d9a,0x3d9a,0x4658},
{0x3dc0,0x3dc0,0x466a},
{0x3dcc,0x3dcc,0x4abd},
{0x3dd4,0x3dd4,0x466f},
{0x3e05,0x3e05,0x467b},
{0x3e3f,0x3e3f,0x4248},
{0x3e40,0x3e40,0x4eca},
{0x3e60,0x3e60,0x468b},
{0x3e66,0x3e66,0x468d},
{0x3e68,0x3e68,0x468e},
{0x3e83,0x3e83,0x4695},
{0x3e94,0x3e94,0x469b},
{0x3f57,0x3f57,0x46cb},
{0x3f72,0x3f72,0x4258},
{0x3f75,0x3f75,0x46d9},
{0x3f77,0x3f77,0x46db},
{0x3fae,0x3fae,0x46ed},
{0x3fc9,0x3fc9,0x46f8},
{0x3fd7,0x3fd7,0x46fd},
{0x3fdc,0x3fdc,0x4abe},
{0x4039,0x4039,0x470f},
{0x4058,0x4058,0x4716},
{0x4105,0x4105,0x473b},
{0x4148,0x4148,0x4747},
{0x414f,0x414f,0x474a},
{0x4163,0x4163,0x474e},
{0x41b4,0x41b4,0x475d},
{0x41bf,0x41bf,0x4760},
{0x41e6,0x41e6,0x476b},
{0x41ee,0x41ee,0x476f},
{0x41f3,0x41f3,0x476c},
{0x4207,0x4207,0x4776},
{0x420e,0x420e,0x4779},
{0x42c6,0x42c6,0x479f},
{0x42d6,0x42d6,0x47aa},
{0x42dd,0x42dd,0x47ae},
{0x4302,0x4302,0x47bc},
{0x432b,0x432b,0x47c9},
{0x4343,0x4343,0x47cb},
{0x43ee,0x43ee,0x47f7},
{0x43f0,0x43f0,0x47fa},
{0x4408,0x4408,0x4800},
{0x4417,0x4417,0x4802},
{0x441c,0x441c,0x4803},
{0x4422,0x4422,0x4805},
{0x445b,0x445b,0x42a4},
{0x4476,0x4476,0x481c},
{0x447a,0x447a,0x481d},
{0x4491,0x4491,0x4823},
{0x44b3,0x44b3,0x483e},
{0x44be,0x44be,0x483c},
{0x44d4,0x44d4,0x483d},
{0x4508,0x4508,0x485c},
{0x450d,0x450d,0x4858},
{0x4525,0x4525,0x377e},
{0x4543,0x4543,0x486c},
{0x459d,0x459d,0x42d4},
{0x45b8,0x45b8,0x48a0},
{0x45be,0x45be,0x4abf},
{0x45e5,0x45e5,0x48ba},
{0x45ea,0x45ea,0x42d9},
{0x460f,0x460f,0x48ca},
{0x4610,0x4610,0x4ac0},
{0x4641,0x4641,0x48d8},
{0x46a1,0x46a1,0x48e9},
{0x46af,0x46af,0x48ed},
{0x470c,0x470c,0x4902},
{0x471f,0x471f,0x4efb},
{0x4764,0x4764,0x4918},
{0x47e6,0x47e6,0x3790},
{0x47fd,0x47fd,0x4924},
{0x4816,0x4816,0x492e},
{0x481e,0x481e,0x4f01},
{0x4844,0x4844,0x42f5},
{0x484e,0x484e,0x493a},
{0x48b5,0x48b5,0x495b},
{0x49b0,0x49b0,0x431f},
{0x49e7,0x49e7,0x49d2},
{0x49fa,0x49fa,0x49d6},
{0x4a04,0x4a04,0x49db},
{0x4a29,0x4a29,0x49de},
{0x4abc,0x4abc,0x49f6},
{0x4b38,0x4b38,0x35df},
{0x4b3b,0x4b3b,0x4a0e},
{0x4b7e,0x4b7e,0x4ac1},
{0x4bc2,0x4bc2,0x4a33},
{0x4bca,0x4bca,0x4a35},
{0x4bd2,0x4bd2,0x4a37},
{0x4c17,0x4c17,0x4334},
{0x4c20,0x4c20,0x4a48},
{0x4c38,0x4c38,0x4ac2},
{0x4cc4,0x4cc4,0x4a84},
{0x4cd1,0x4cd1,0x4a87},
{0x4ce1,0x4ce1,0x4ac3},
{0x4d07,0x4d07,0x4a9b},
{0x4d77,0x4d77,0x4aab},
{0x4e02,0x4e02,0x4352},
{0x4e0c,0x4e0c,0x4ac4},
{0x4e0f,0x4e0f,0x4353},
{0x4e12,0x4e12,0x4354},
{0x4e23,0x4e24,0x4ac5},
{0x4e29,0x4e29,0x4355},
{0x4e2e,0x4e2e,0x4356},
{0x4e35,0x4e35,0x5253},
{0x4e47,0x4e47,0x4357},
{0x4e51,0x4e51,0x4359},
{0x4e5c,0x4e5c,0x5254},
{0x4e63,0x4e63,0x5255},
{0x4e68,0x4e68,0x5256},
{0x4e69,0x4e69,0x435c},
{0x4e74,0x4e75,0x5257},
{0x4e79,0x4e79,0x4ac7},
{0x4e97,0x4e97,0x5259},
{0x4e9d,0x4e9d,0x435d},
{0x4eaf,0x4eaf,0x525a},
{0x4ebc,0x4ebc,0x435f},
{0x4ec3,0x4ec3,0x4360},
{0x4ec8,0x4ec8,0x4361},
{0x4eda,0x4eda,0x4363},
{0x4edb,0x4edb,0x525b},
{0x4ee2,0x4ee2,0x525c},
{0x4ee8,0x4ee8,0x525d},
{0x4eeb,0x4eeb,0x4362},
{0x4eef,0x4eef,0x525e},
{0x4ef1,0x4ef1,0x4364},
{0x4ef3,0x4ef3,0x4ac8},
{0x4ef5,0x4ef5,0x4365},
{0x4efe,0x4efe,0x525f},
{0x4f02,0x4f02,0x5260},
{0x4f08,0x4f08,0x5261},
{0x4f0c,0x4f0c,0x4ac9},
{0x4f12,0x4f12,0x5262},
{0x4f16,0x4f16,0x4366},
{0x4f17,0x4f17,0x5263},
{0x4f19,0x4f19,0x4aca},
{0x4f2b,0x4f2b,0x4acb},
{0x4f2e,0x4f2e,0x4acc},
{0x4f31,0x4f31,0x4acd},
{0x4f33,0x4f33,0x5264},
{0x4f35,0x4f35,0x5265},
{0x4f37,0x4f37,0x4368},
{0x4f3e,0x4f3e,0x4369},
{0x4f40,0x4f40,0x5266},
{0x4f42,0x4f42,0x5267},
{0x4f48,0x4f48,0x418b},
{0x4f4b,0x4f4c,0x5268},
{0x4f52,0x4f52,0x526a},
{0x4f58,0x4f58,0x436a},
{0x4f5f,0x4f5f,0x418c},
{0x4f63,0x4f63,0x526b},
{0x4f64,0x4f64,0x4367},
{0x4f6a,0x4f6a,0x418d},
{0x4f6c,0x4f6c,0x418e},
{0x4f6e,0x4f6e,0x526c},
{0x4f71,0x4f71,0x526d},
{0x4f77,0x4f78,0x436c},
{0x4f79,0x4f79,0x526e},
{0x4f81,0x4f81,0x526f},
{0x4f82,0x4f82,0x436e},
{0x4f84,0x4f84,0x4ace},
{0x4f85,0x4f85,0x436f},
{0x4f89,0x4f89,0x5270},
{0x4f8c,0x4f8c,0x5271},
{0x4f8e,0x4f8e,0x5272},
{0x4f90,0x4f90,0x5273},
{0x4f93,0x4f93,0x5274},
{0x4f99,0x4f99,0x5275},
{0x4f9e,0x4f9e,0x4acf},
{0x4f9f,0x4f9f,0x5276},
{0x4fb2,0x4fb2,0x4371},
{0x4fb7,0x4fb7,0x4ad0},
{0x4fb9,0x4fb9,0x5277},
{0x4fbb,0x4fbd,0x5278},
{0x4fc0,0x4fc1,0x527b},
{0x4fc5,0x4fc5,0x4372},
{0x4fc6,0x4fc6,0x527d},
{0x4fc8,0x4fc8,0x527e},
{0x4fcb,0x4fcb,0x4373},
{0x4fcc,0x4fcc,0x527f},
{0x4fd2,0x4fd2,0x4374},
{0x4fdc,0x4fdc,0x5280},
{0x4fe2,0x4fe2,0x5281},
{0x4fe6,0x4fe6,0x4370},
{0x4ff0,0x4ff0,0x5282},
{0x4ff1,0x4ff1,0x35a3},
{0x4ff2,0x4ff2,0x4376},
{0x4ffc,0x4ffc,0x5283},
{0x5002,0x5002,0x4f4b},
{0x5004,0x5004,0x4ad1},
{0x5007,0x5007,0x5284},
{0x500a,0x500a,0x5285},
{0x500c,0x500c,0x4ad2},
{0x500e,0x500e,0x418f},
{0x5013,0x5013,0x4377},
{0x5017,0x5017,0x5286},
{0x5018,0x5018,0x4190},
{0x501c,0x501c,0x4378},
{0x501d,0x501d,0x5287},
{0x5030,0x5030,0x5288},
{0x5032,0x5033,0x5289},
{0x5035,0x5035,0x528b},
{0x5041,0x5041,0x4191},
{0x5045,0x5045,0x528c},
{0x504a,0x504a,0x528d},
{0x504c,0x504c,0x4ad3},
{0x504e,0x504e,0x4379},
{0x5051,0x5052,0x528e},
{0x5053,0x5053,0x437a},
{0x5059,0x5059,0x5290},
{0x505f,0x505f,0x4ad4},
{0x5060,0x5060,0x5291},
{0x5062,0x5062,0x4ad5},
{0x5063,0x5063,0x437b},
{0x5067,0x5067,0x5292},
{0x506d,0x506d,0x5293},
{0x5071,0x5071,0x5294},
{0x5077,0x5077,0x4ad6},
{0x5081,0x5081,0x5295},
{0x5083,0x5084,0x5296},
{0x5086,0x5086,0x5298},
{0x5088,0x5088,0x437d},
{0x508a,0x508a,0x5299},
{0x508e,0x508e,0x4ad7},
{0x5090,0x5090,0x529a},
{0x5092,0x5093,0x437e},
{0x5095,0x5095,0x4380},
{0x509b,0x509b,0x529b},
{0x509e,0x509e,0x4ad8},
{0x509f,0x50a1,0x529c},
{0x50a2,0x50a2,0x4ad9},
{0x50a3,0x50a3,0x437c},
{0x50aa,0x50aa,0x4381},
{0x50af,0x50b0,0x529f},
{0x50b1,0x50b1,0x4383},
{0x50b9,0x50b9,0x52a1},
{0x50ba,0x50bb,0x4384},
{0x50bd,0x50bd,0x52a2},
{0x50c0,0x50c0,0x52a3},
{0x50c3,0x50c3,0x4ada},
{0x50c4,0x50c4,0x4386},
{0x50c7,0x50c7,0x4387},
{0x50ce,0x50ce,0x438a},
{0x50d0,0x50d0,0x4193},
{0x50d3,0x50d3,0x52a4},
{0x50d4,0x50d4,0x438c},
{0x50dc,0x50dd,0x52a5},
{0x50df,0x50df,0x52a7},
{0x50e1,0x50e1,0x438d},
{0x50e2,0x50e2,0x52a8},
{0x50e4,0x50e4,0x52a9},
{0x50e8,0x50e8,0x4adb},
{0x50f1,0x50f1,0x4adc},
{0x50f2,0x50f2,0x4192},
{0x50f3,0x50f3,0x4388},
{0x50f6,0x50f6,0x52aa},
{0x50fa,0x50fa,0x52ab},
{0x50fe,0x50fe,0x4add},
{0x5103,0x5103,0x4195},
{0x5106,0x5106,0x4194},
{0x5107,0x5107,0x4ade},
{0x510c,0x510e,0x4adf},
{0x5117,0x5117,0x4390},
{0x5119,0x5119,0x52ad},
{0x511c,0x511d,0x52ae},
{0x5123,0x5123,0x52b0},
{0x5127,0x5128,0x52b1},
{0x512c,0x512d,0x52b3},
{0x512f,0x512f,0x52b5},
{0x5131,0x5131,0x52b6},
{0x5133,0x5133,0x4ae2},
{0x5134,0x5134,0x52b7},
{0x5135,0x5135,0x4196},
{0x5138,0x5138,0x4ae3},
{0x5139,0x5139,0x52b8},
{0x5142,0x5142,0x52b9},
{0x514f,0x514f,0x52ba},
{0x5153,0x5153,0x52bb},
{0x5155,0x5155,0x4197},
{0x5157,0x5157,0x4198},
{0x5158,0x5158,0x52bc},
{0x5160,0x5160,0x4392},
{0x5166,0x5166,0x52bd},
{0x5173,0x5173,0x4394},
{0x5174,0x5174,0x4ae4},
{0x517b,0x517b,0x47d9},
{0x517e,0x517e,0x52be},
{0x5183,0x5183,0x4395},
{0x5184,0x5184,0x4ae5},
{0x518b,0x518b,0x4396},
{0x518e,0x518e,0x52bf},
{0x5198,0x5198,0x4398},
{0x51a3,0x51a3,0x4399},
{0x51ad,0x51ad,0x439a},
{0x51b8,0x51b8,0x4ae6},
{0x51ba,0x51ba,0x4ae7},
{0x51bf,0x51bf,0x52c0},
{0x51c2,0x51c2,0x52c1},
{0x51c8,0x51c8,0x4ae8},
{0x51ca,0x51ca,0x419a},
{0x51cf,0x51cf,0x4ae9},
{0x51d1,0x51d1,0x4aea},
{0x51d2,0x51d2,0x52c2},
{0x51d3,0x51d4,0x4aeb},
{0x51d5,0x51d5,0x52c3},
{0x51d8,0x51d8,0x4aed},
{0x51de,0x51de,0x4f4c},
{0x51df,0x51df,0x4aee},
{0x51e2,0x51e2,0x419b},
{0x51e5,0x51e5,0x52c4},
{0x51f2,0x51f2,0x52c5},
{0x51f3,0x51f3,0x439d},
{0x51f7,0x51f7,0x52c6},
{0x5205,0x5205,0x4aef},
{0x5212,0x5212,0x439e},
{0x5216,0x5216,0x439f},
{0x5218,0x5218,0x52c7},
{0x5222,0x5222,0x52c8},
{0x5226,0x5226,0x4af0},
{0x5228,0x5228,0x4af1},
{0x522b,0x522b,0x4af2},
{0x5231,0x5232,0x4af3},
{0x5235,0x5235,0x4af5},
{0x523c,0x523c,0x4af6},
{0x5245,0x5245,0x52c9},
{0x5255,0x5255,0x43a1},
{0x5257,0x5257,0x419c},
{0x5258,0x5258,0x52ca},
{0x525a,0x525a,0x4af7},
{0x525c,0x525c,0x43a2},
{0x525f,0x525f,0x52cb},
{0x5260,0x5260,0x4af8},
{0x526c,0x526c,0x43a3},
{0x526e,0x526e,0x4af9},
{0x5277,0x5277,0x43a4},
{0x5278,0x5279,0x4afa},
{0x5280,0x5280,0x52cc},
{0x5282,0x5282,0x43a6},
{0x5284,0x5284,0x43a5},
{0x5285,0x5285,0x52cd},
{0x528a,0x528a,0x4afc},
{0x528c,0x528c,0x4afd},
{0x5295,0x5297,0x52ce},
{0x5298,0x5298,0x43a8},
{0x529a,0x529a,0x52d1},
{0x52a4,0x52a4,0x43aa},
{0x52a5,0x52a5,0x52d2},
{0x52a7,0x52a7,0x52d3},
{0x52b0,0x52b0,0x52d4},
{0x52b6,0x52b8,0x52d5},
{0x52ba,0x52bb,0x43ab},
{0x52bd,0x52bd,0x52d8},
{0x52c4,0x52c4,0x52d9},
{0x52c6,0x52c6,0x52da},
{0x52ca,0x52ca,0x43ad},
{0x52cc,0x52cc,0x419d},
{0x52cf,0x52cf,0x52db},
{0x52d1,0x52d1,0x43ae},
{0x52d4,0x52d4,0x52dc},
{0x52d6,0x52d6,0x419e},
{0x52dc,0x52dc,0x52dd},
{0x52e1,0x52e1,0x4afe},
{0x52e5,0x52e5,0x52de},
{0x52e8,0x52e8,0x52df},
{0x52e9,0x52e9,0x4aff},
{0x52ea,0x52ea,0x52e0},
{0x52ec,0x52ec,0x52e1},
{0x52f1,0x52f1,0x4b00},
{0x52f4,0x52f4,0x52e2},
{0x52f6,0x52f6,0x52e3},
{0x52f7,0x52f7,0x43b0},
{0x52fb,0x52fb,0x419f},
{0x5303,0x5303,0x4b01},
{0x5307,0x5307,0x4f4d},
{0x530c,0x530c,0x52e4},
{0x5311,0x5311,0x4b02},
{0x5313,0x5313,0x52e5},
{0x5318,0x5318,0x52e6},
{0x531b,0x531b,0x52e7},
{0x531c,0x531c,0x41a0},
{0x531e,0x531e,0x52e8},
{0x531f,0x531f,0x4b03},
{0x5325,0x5325,0x52e9},
{0x5327,0x5329,0x52ea},
{0x532b,0x532c,0x52ed},
{0x532d,0x532d,0x4b04},
{0x5330,0x5330,0x52ef},
{0x5332,0x5332,0x4b05},
{0x5335,0x5335,0x43b1},
{0x533c,0x533c,0x52f0},
{0x533d,0x533d,0x4b06},
{0x5342,0x5342,0x43b2},
{0x5359,0x5359,0x52f1},
{0x535b,0x535b,0x52f2},
{0x5363,0x5363,0x41a1},
{0x5365,0x5365,0x4b07},
{0x5367,0x5367,0x43b5},
{0x536d,0x536d,0x4b08},
{0x5379,0x5379,0x4b09},
{0x537a,0x537a,0x43b6},
{0x537e,0x537e,0x4b0a},
{0x5383,0x5383,0x52f4},
{0x5387,0x5388,0x52f5},
{0x538e,0x538e,0x52f7},
{0x5394,0x5394,0x4b0b},
{0x5399,0x5399,0x4b0c},
{0x539d,0x539d,0x41a2},
{0x53a1,0x53a1,0x52f8},
{0x53a4,0x53a4,0x43b7},
{0x53aa,0x53aa,0x4b0d},
{0x53af,0x53af,0x4b0e},
{0x53b4,0x53b4,0x43b8},
{0x53b5,0x53b5,0x52f9},
{0x53b7,0x53b7,0x43ba},
{0x53b8,0x53b8,0x52fa},
{0x53ba,0x53ba,0x4b0f},
{0x53bd,0x53bd,0x52fb},
{0x53c0,0x53c0,0x43bb},
{0x53c1,0x53c1,0x4b10},
{0x53c4,0x53c5,0x4b11},
{0x53cf,0x53cf,0x52fc},
{0x53d2,0x53d3,0x52fd},
{0x53d5,0x53d5,0x43bf},
{0x53de,0x53de,0x52ff},
{0x53e0,0x53e0,0x4b13},
{0x53e7,0x53e7,0x5301},
{0x53f4,0x53f4,0x43c1},
{0x5402,0x5402,0x5302},
{0x5412,0x5412,0x41a3},
{0x5413,0x5413,0x4b14},
{0x541a,0x541a,0x5303},
{0x541e,0x541e,0x368c},
{0x5421,0x5421,0x5304},
{0x5424,0x5424,0x43c2},
{0x5428,0x5428,0x43c3},
{0x542a,0x542a,0x4b15},
{0x542f,0x542f,0x5305},
{0x5431,0x5431,0x4b16},
{0x5434,0x5435,0x4b17},
{0x5443,0x5443,0x43c5},
{0x5444,0x5444,0x5306},
{0x5447,0x5447,0x5307},
{0x544c,0x544c,0x4b19},
{0x544f,0x544f,0x5308},
{0x545e,0x545e,0x5309},
{0x5462,0x5462,0x43c6},
{0x5464,0x5464,0x530a},
{0x5467,0x5467,0x530b},
{0x5469,0x5469,0x530c},
{0x546c,0x546c,0x43c7},
{0x546d,0x546e,0x530d},
{0x547f,0x547f,0x41a4},
{0x5481,0x5481,0x530f},
{0x5483,0x5483,0x5310},
{0x5485,0x5485,0x5311},
{0x5488,0x5488,0x41a5},
{0x5489,0x5489,0x5312},
{0x5491,0x5491,0x5313},
{0x5495,0x5495,0x43c8},
{0x549f,0x549f,0x5314},
{0x54a0,0x54a0,0x43c9},
{0x54a6,0x54a6,0x43ca},
{0x54a7,0x54a7,0x4b1a},
{0x54aa,0x54aa,0x4b1b},
{0x54ae,0x54ae,0x43cb},
{0x54b1,0x54b1,0x4b1c},
{0x54b7,0x54b7,0x43cc},
{0x54ba,0x54ba,0x43cd},
{0x54bb,0x54bb,0x4b1d},
{0x54c3,0x54c3,0x43ce},
{0x54ca,0x54ca,0x5315},
{0x54ce,0x54ce,0x4b1e},
{0x54e0,0x54e0,0x5316},
{0x54ea,0x54ea,0x4b1f},
{0x54ec,0x54ec,0x43d0},
{0x54ef,0x54ef,0x43d1},
{0x54f1,0x54f1,0x43d2},
{0x54f3,0x54f3,0x43d3},
{0x54f6,0x54f6,0x5317},
{0x54fc,0x54fc,0x4b20},
{0x54fe,0x54fe,0x5318},
{0x5500,0x5501,0x43d4},
{0x5505,0x5505,0x4b21},
{0x5508,0x5508,0x4b22},
{0x5509,0x5509,0x43d6},
{0x550c,0x550d,0x5319},
{0x5515,0x5515,0x4b23},
{0x5527,0x5527,0x4b24},
{0x552a,0x552a,0x4b25},
{0x5532,0x5532,0x531b},
{0x5536,0x5536,0x4b26},
{0x553b,0x553b,0x531c},
{0x553c,0x553c,0x43d7},
{0x553d,0x553d,0x531d},
{0x5541,0x5541,0x43d8},
{0x5547,0x5547,0x43da},
{0x5549,0x5549,0x531e},
{0x554d,0x554d,0x531f},
{0x5550,0x5550,0x41a6},
{0x5551,0x5551,0x4b27},
{0x5558,0x5558,0x5320},
{0x555a,0x555b,0x5321},
{0x5561,0x5561,0x4f54},
{0x5564,0x5564,0x43dc},
{0x5566,0x5566,0x4b28},
{0x557d,0x557d,0x43de},
{0x557f,0x557f,0x5323},
{0x5581,0x5581,0x41a7},
{0x5582,0x5582,0x43df},
{0x558f,0x558f,0x4b29},
{0x5591,0x5591,0x43e0},
{0x5592,0x5592,0x4b2a},
{0x5593,0x5593,0x5324},
{0x5594,0x5594,0x4b2b},
{0x5597,0x5597,0x5325},
{0x55a3,0x55a3,0x5326},
{0x55a4,0x55a4,0x4b2c},
{0x55ad,0x55ad,0x41a8},
{0x55b2,0x55b2,0x4b2d},
{0x55bf,0x55bf,0x43e5},
{0x55c1,0x55c1,0x5327},
{0x55c3,0x55c3,0x4b2e},
{0x55c6,0x55c6,0x4b2f},
{0x55c9,0x55c9,0x43e6},
{0x55cb,0x55cb,0x5328},
{0x55cc,0x55cc,0x43e7},
{0x55ce,0x55ce,0x41a9},
{0x55d1,0x55d1,0x43e8},
{0x55d2,0x55d2,0x43e2},
{0x55d3,0x55d3,0x4b30},
{0x55d7,0x55d8,0x5329},
{0x55db,0x55db,0x4b31},
{0x55dd,0x55dd,0x43e9},
{0x55de,0x55de,0x532b},
{0x55e2,0x55e2,0x43eb},
{0x55e9,0x55e9,0x43ed},
{0x55ec,0x55ec,0x4b32},
{0x55ee,0x55ee,0x4b33},
{0x55f1,0x55f1,0x4b34},
{0x55f6,0x55f6,0x4b35},
{0x55f8,0x55f8,0x4b36},
{0x55ff,0x55ff,0x532c},
{0x5605,0x5605,0x4b37},
{0x5607,0x5607,0x43f0},
{0x560a,0x560a,0x532e},
{0x560d,0x560d,0x4b38},
{0x5610,0x5610,0x43f1},
{0x5611,0x5612,0x4b39},
{0x5619,0x5619,0x532f},
{0x5628,0x5628,0x43ee},
{0x562c,0x562c,0x4b3b},
{0x5630,0x5630,0x43f2},
{0x5633,0x5633,0x5330},
{0x5635,0x5635,0x4b3c},
{0x5639,0x5639,0x4b3d},
{0x563b,0x563b,0x41aa},
{0x563c,0x563c,0x5331},
{0x563d,0x563d,0x43f4},
{0x5640,0x5640,0x43f5},
{0x5641,0x5641,0x5332},
{0x5643,0x5644,0x5333},
{0x5646,0x5646,0x5335},
{0x5647,0x5647,0x43f6},
{0x564d,0x564d,0x4b3e},
{0x5654,0x5654,0x4b3f},
{0x565e,0x565e,0x43f7},
{0x5660,0x5660,0x43f8},
{0x5661,0x5663,0x5336},
{0x566d,0x566d,0x43f9},
{0x5675,0x5675,0x5339},
{0x5684,0x5684,0x533a},
{0x5685,0x5685,0x4b40},
{0x5688,0x5688,0x43fb},
{0x568b,0x568b,0x533b},
{0x568c,0x568c,0x43fc},
{0x569d,0x569d,0x43fd},
{0x569e,0x569e,0x41ab},
{0x569f,0x569f,0x4b41},
{0x56a6,0x56a6,0x4b42},
{0x56a7,0x56a7,0x533c},
{0x56a8,0x56a8,0x43fe},
{0x56a9,0x56a9,0x41ac},
{0x56ab,0x56ab,0x533d},
{0x56b2,0x56b2,0x43ff},
{0x56b3,0x56b3,0x41ad},
{0x56b7,0x56b7,0x4b43},
{0x56be,0x56be,0x533e},
{0x56c5,0x56c5,0x4400},
{0x56cb,0x56cb,0x533f},
{0x56cc,0x56cc,0x4b44},
{0x56cd,0x56cd,0x4401},
{0x56cf,0x56cf,0x4b45},
{0x56d0,0x56d0,0x5340},
{0x56d9,0x56d9,0x4b46},
{0x56dc,0x56dc,0x5341},
{0x56df,0x56df,0x4402},
{0x56e1,0x56e1,0x4b47},
{0x56e5,0x56e7,0x5342},
{0x56e8,0x56e8,0x4403},
{0x56eb,0x56eb,0x4b48},
{0x56ed,0x56ed,0x4b49},
{0x56f1,0x56f1,0x4b4a},
{0x56f6,0x56f7,0x4404},
{0x5701,0x5702,0x5345},
{0x5707,0x5707,0x4b4b},
{0x570c,0x570c,0x4b4c},
{0x5711,0x5711,0x5347},
{0x571a,0x571b,0x4b4d},
{0x571d,0x571d,0x4b4f},
{0x5720,0x5720,0x5348},
{0x5722,0x5722,0x5349},
{0x5724,0x5725,0x534a},
{0x5729,0x5729,0x4408},
{0x572a,0x572a,0x534c},
{0x572c,0x572c,0x4b50},
{0x572e,0x572e,0x4b51},
{0x573d,0x573e,0x4b52},
{0x573f,0x573f,0x534d},
{0x5745,0x5746,0x440a},
{0x574d,0x574d,0x440c},
{0x5752,0x5752,0x534e},
{0x575f,0x575f,0x4b54},
{0x5762,0x5762,0x534f},
{0x5767,0x5767,0x5350},
{0x5768,0x5768,0x440e},
{0x576b,0x576b,0x4b55},
{0x576d,0x576d,0x4b56},
{0x576e,0x576e,0x5351},
{0x576f,0x576f,0x440f},
{0x5771,0x5771,0x5352},
{0x5773,0x5775,0x4410},
{0x5777,0x5777,0x41ae},
{0x5779,0x5779,0x5353},
{0x577a,0x577a,0x4b57},
{0x577b,0x577b,0x4413},
{0x577c,0x577c,0x41af},
{0x577e,0x577e,0x5354},
{0x5781,0x5781,0x5355},
{0x5783,0x5783,0x4b58},
{0x5794,0x5794,0x5356},
{0x5795,0x5795,0x535a},
{0x5797,0x5797,0x4b59},
{0x5799,0x5799,0x5357},
{0x579a,0x579a,0x4416},
{0x579d,0x579e,0x4417},
{0x579f,0x579f,0x5358},
{0x57a1,0x57a1,0x5359},
{0x57a7,0x57a7,0x535b},
{0x57a8,0x57a8,0x4419},
{0x57a9,0x57a9,0x535c},
{0x57ae,0x57ae,0x4b5a},
{0x57bd,0x57bd,0x535d},
{0x57cc,0x57cc,0x441c},
{0x57cf,0x57cf,0x41b1},
{0x57d5,0x57d5,0x4b5b},
{0x57d7,0x57d7,0x441a},
{0x57dd,0x57dd,0x535e},
{0x57de,0x57de,0x441f},
{0x57e1,0x57e1,0x5363},
{0x57e4,0x57e4,0x41b2},
{0x57e7,0x57e7,0x4b5c},
{0x57e9,0x57e9,0x535f},
{0x57f0,0x57f0,0x4420},
{0x57f8,0x57f8,0x4422},
{0x57fb,0x57fb,0x4423},
{0x57fd,0x57fd,0x4424},
{0x57fe,0x57fe,0x5360},
{0x5803,0x5803,0x5361},
{0x5804,0x5804,0x4425},
{0x5808,0x5808,0x5362},
{0x580c,0x580c,0x5364},
{0x580d,0x580d,0x4b5d},
{0x581b,0x581b,0x5365},
{0x581e,0x581e,0x4426},
{0x581f,0x581f,0x5366},
{0x5826,0x5826,0x4b5e},
{0x5827,0x5827,0x4427},
{0x582d,0x582d,0x5367},
{0x5839,0x5839,0x4428},
{0x583f,0x583f,0x5368},
{0x5849,0x5849,0x442a},
{0x584c,0x584c,0x442b},
{0x584d,0x584d,0x4b5f},
{0x584f,0x584f,0x4b60},
{0x5850,0x5850,0x5369},
{0x5855,0x5855,0x536a},
{0x585f,0x585f,0x4b61},
{0x5864,0x5864,0x41b3},
{0x5867,0x5867,0x442c},
{0x5868,0x5868,0x536b},
{0x586d,0x586d,0x4b62},
{0x5878,0x5878,0x536c},
{0x587f,0x587f,0x4b63},
{0x5881,0x5881,0x4b64},
{0x5887,0x5888,0x536d},
{0x5889,0x5889,0x41b4},
{0x588a,0x588b,0x442d},
{0x588c,0x588c,0x536f},
{0x588d,0x588d,0x442f},
{0x588f,0x5890,0x4430},
{0x5894,0x5894,0x4432},
{0x5896,0x5896,0x5370},
{0x5898,0x5898,0x4b65},
{0x589d,0x589d,0x4433},
{0x58a0,0x58a2,0x5371},
{0x58a6,0x58a6,0x5374},
{0x58aa,0x58aa,0x4434},
{0x58b1,0x58b1,0x4435},
{0x58bc,0x58bc,0x4b66},
{0x58c2,0x58c2,0x5376},
{0x58c3,0x58c3,0x4437},
{0x58c4,0x58c4,0x5375},
{0x58c8,0x58c8,0x5377},
{0x58cd,0x58cd,0x4438},
{0x58d2,0x58d2,0x41b6},
{0x58d6,0x58d6,0x5378},
{0x58dd,0x58dd,0x5379},
{0x58e0,0x58e0,0x41b7},
{0x58e1,0x58e1,0x537a},
{0x58e2,0x58e2,0x4439},
{0x58f3,0x58f4,0x443a},
{0x5905,0x5906,0x443c},
{0x590d,0x590d,0x443e},
{0x5912,0x5913,0x537c},
{0x5914,0x5914,0x443f},
{0x591d,0x591d,0x537e},
{0x591f,0x591f,0x4b67},
{0x5921,0x5921,0x537f},
{0x5923,0x5923,0x4b68},
{0x5928,0x5928,0x5380},
{0x5930,0x5930,0x5381},
{0x5933,0x5933,0x5382},
{0x5935,0x5936,0x5383},
{0x593d,0x593d,0x4442},
{0x593f,0x593f,0x5385},
{0x5943,0x5943,0x5386},
{0x5946,0x5946,0x4444},
{0x5952,0x5952,0x5387},
{0x5959,0x5959,0x4b69},
{0x595e,0x595e,0x5388},
{0x595f,0x595f,0x4447},
{0x596b,0x596b,0x5389},
{0x596f,0x596f,0x538a},
{0x5972,0x5972,0x538b},
{0x5975,0x5976,0x4449},
{0x5979,0x5979,0x4b6a},
{0x597b,0x597b,0x538c},
{0x597c,0x597c,0x444b},
{0x598b,0x598b,0x41b9},
{0x598c,0x598c,0x538d},
{0x598e,0x598e,0x538e},
{0x5992,0x5992,0x41ba},
{0x5995,0x5995,0x538f},
{0x5997,0x5997,0x4b6b},
{0x599f,0x599f,0x444c},
{0x59a7,0x59a7,0x5390},
{0x59ad,0x59ad,0x5391},
{0x59ae,0x59ae,0x444d},
{0x59af,0x59af,0x4b6c},
{0x59b0,0x59b0,0x5392},
{0x59b3,0x59b3,0x4b6d},
{0x59b7,0x59b7,0x5393},
{0x59bc,0x59bc,0x444e},
{0x59c1,0x59c1,0x5394},
{0x59c3,0x59c3,0x41bb},
{0x59c4,0x59c4,0x5395},
{0x59c8,0x59c8,0x444f},
{0x59cd,0x59cd,0x4450},
{0x59de,0x59de,0x4451},
{0x59df,0x59df,0x4b6e},
{0x59e7,0x59e7,0x4452},
{0x59ee,0x59ee,0x4453},
{0x59ef,0x59ef,0x5396},
{0x59f1,0x59f1,0x4b6f},
{0x59f2,0x59f2,0x5397},
{0x59f4,0x59f4,0x5398},
{0x59f7,0x59f7,0x5399},
{0x59f8,0x59f8,0x4b70},
{0x5a00,0x5a00,0x539a},
{0x5a0d,0x5a0d,0x4457},
{0x5a0e,0x5a0e,0x539b},
{0x5a12,0x5a12,0x539c},
{0x5a13,0x5a13,0x41bc},
{0x5a17,0x5a17,0x4458},
{0x5a1e,0x5a1e,0x539d},
{0x5a24,0x5a24,0x539e},
{0x5a27,0x5a27,0x4459},
{0x5a28,0x5a28,0x539f},
{0x5a2a,0x5a2a,0x53a0},
{0x5a2d,0x5a2d,0x445a},
{0x5a30,0x5a30,0x53a1},
{0x5a44,0x5a45,0x53a2},
{0x5a48,0x5a48,0x53a4},
{0x5a4c,0x5a4c,0x53a5},
{0x5a50,0x5a50,0x53a6},
{0x5a5e,0x5a5e,0x53a7},
{0x5a65,0x5a65,0x445b},
{0x5a67,0x5a67,0x41bd},
{0x5a77,0x5a77,0x41be},
{0x5a7a,0x5a7a,0x445c},
{0x5a7b,0x5a7b,0x53a8},
{0x5a84,0x5a84,0x41bf},
{0x5a8b,0x5a8b,0x445d},
{0x5a90,0x5a90,0x53a9},
{0x5a93,0x5a93,0x53aa},
{0x5a96,0x5a96,0x53ab},
{0x5a99,0x5a99,0x53ac},
{0x5a9c,0x5a9c,0x445e},
{0x5a9f,0x5aa0,0x445f},
{0x5aa2,0x5aa2,0x4461},
{0x5ab1,0x5ab1,0x4462},
{0x5ab2,0x5ab2,0x4b71},
{0x5ab5,0x5ab5,0x4463},
{0x5ab8,0x5ab8,0x4b72},
{0x5aba,0x5aba,0x4464},
{0x5abb,0x5abb,0x53ad},
{0x5abf,0x5abf,0x4465},
{0x5ac4,0x5ac4,0x41c0},
{0x5ac6,0x5ac6,0x53ae},
{0x5ac8,0x5ac8,0x53af},
{0x5acf,0x5acf,0x53b0},
{0x5ada,0x5ada,0x4466},
{0x5adc,0x5adc,0x4467},
{0x5ae5,0x5ae5,0x4468},
{0x5aea,0x5aea,0x4b73},
{0x5aee,0x5aee,0x446a},
{0x5af0,0x5af0,0x4469},
{0x5af5,0x5af5,0x446b},
{0x5af6,0x5af6,0x4b74},
{0x5afd,0x5afd,0x53b1},
{0x5b01,0x5b01,0x53b2},
{0x5b08,0x5b08,0x446c},
{0x5b17,0x5b17,0x446d},
{0x5b1b,0x5b1b,0x4b75},
{0x5b1d,0x5b1d,0x4b76},
{0x5b21,0x5b21,0x4b77},
{0x5b34,0x5b34,0x446e},
{0x5b38,0x5b38,0x4b78},
{0x5b4b,0x5b4b,0x53b3},
{0x5b4c,0x5b4c,0x446f},
{0x5b52,0x5b52,0x4470},
{0x5b5e,0x5b5e,0x53b4},
{0x5b68,0x5b68,0x4471},
{0x5b6e,0x5b6e,0x53b5},
{0x5b6f,0x5b6f,0x4472},
{0x5b76,0x5b76,0x3728},
{0x5b7d,0x5b7d,0x41c2},
{0x5b81,0x5b81,0x4473},
{0x5b84,0x5b84,0x4474},
{0x5b86,0x5b86,0x53b6},
{0x5b8e,0x5b8e,0x53b7},
{0x5b90,0x5b91,0x53b8},
{0x5b93,0x5b93,0x41c3},
{0x5b94,0x5b94,0x53ba},
{0x5b96,0x5b96,0x4476},
{0x5ba8,0x5ba9,0x53bb},
{0x5bac,0x5bac,0x4477},
{0x5bad,0x5bad,0x53bd},
{0x5baf,0x5baf,0x53be},
{0x5bb1,0x5bb2,0x53bf},
{0x5bb7,0x5bb7,0x4b79},
{0x5bba,0x5bba,0x53c1},
{0x5bbc,0x5bbc,0x53c2},
{0x5bc1,0x5bc1,0x53c3},
{0x5bcd,0x5bcd,0x53c4},
{0x5bce,0x5bce,0x447a},
{0x5bcf,0x5bcf,0x53c5},
{0x5bd6,0x5bd6,0x447b},
{0x5bd7,0x5bd7,0x4b7a},
{0x5bd9,0x5bda,0x53c6},
{0x5be0,0x5be0,0x4b7b},
{0x5bec,0x5bec,0x4f4e},
{0x5bef,0x5bef,0x53c8},
{0x5bf1,0x5bf1,0x447e},
{0x5bf4,0x5bf4,0x53c9},
{0x5bfd,0x5bfd,0x447f},
{0x5c03,0x5c03,0x4481},
{0x5c0c,0x5c0c,0x53ca},
{0x5c12,0x5c12,0x41c4},
{0x5c17,0x5c17,0x53cb},
{0x5c1f,0x5c1f,0x4b7c},
{0x5c26,0x5c26,0x53cc},
{0x5c29,0x5c29,0x4482},
{0x5c2a,0x5c2a,0x4b7d},
{0x5c2c,0x5c2c,0x4b7e},
{0x5c2e,0x5c2e,0x53cd},
{0x5c32,0x5c32,0x53ce},
{0x5c35,0x5c35,0x53cf},
{0x5c36,0x5c36,0x4b7f},
{0x5c59,0x5c59,0x4b80},
{0x5c5a,0x5c5a,0x53d0},
{0x5c5c,0x5c5c,0x4b81},
{0x5c5f,0x5c5f,0x4484},
{0x5c67,0x5c68,0x4485},
{0x5c6d,0x5c6d,0x4b82},
{0x5c70,0x5c70,0x4487},
{0x5c74,0x5c75,0x53d1},
{0x5c7a,0x5c7a,0x41c7},
{0x5c7b,0x5c7b,0x53d3},
{0x5c7d,0x5c7d,0x53d4},
{0x5c87,0x5c87,0x53d5},
{0x5c88,0x5c88,0x448c},
{0x5c8a,0x5c8a,0x448d},
{0x5c8f,0x5c8f,0x41c8},
{0x5c92,0x5c92,0x53d6},
{0x5c9d,0x5c9d,0x53d7},
{0x5c9f,0x5c9f,0x41c9},
{0x5ca0,0x5ca0,0x4491},
{0x5ca2,0x5ca2,0x4492},
{0x5ca3,0x5ca3,0x41ca},
{0x5ca7,0x5ca7,0x4493},
{0x5caa,0x5caa,0x41cb},
{0x5cad,0x5cad,0x4495},
{0x5cb2,0x5cb2,0x53d8},
{0x5cb4,0x5cb4,0x53d9},
{0x5cb5,0x5cb5,0x4496},
{0x5cc9,0x5cc9,0x4498},
{0x5cd0,0x5cd0,0x41cc},
{0x5cd7,0x5cd7,0x53da},
{0x5cdd,0x5cdd,0x4b83},
{0x5cee,0x5cee,0x53db},
{0x5cf1,0x5cf2,0x53dc},
{0x5d01,0x5d01,0x4b84},
{0x5d06,0x5d06,0x449b},
{0x5d0d,0x5d0d,0x41ce},
{0x5d10,0x5d10,0x449c},
{0x5d12,0x5d12,0x53de},
{0x5d1d,0x5d1d,0x449e},
{0x5d20,0x5d20,0x449f},
{0x5d23,0x5d23,0x53df},
{0x5d2b,0x5d2b,0x449d},
{0x5d31,0x5d31,0x44a0},
{0x5d34,0x5d34,0x4b85},
{0x5d39,0x5d39,0x44a1},
{0x5d3d,0x5d3d,0x4b86},
{0x5d3f,0x5d3f,0x53e0},
{0x5d47,0x5d47,0x41cf},
{0x5d48,0x5d48,0x53e1},
{0x5d51,0x5d51,0x53e3},
{0x5d55,0x5d55,0x53e2},
{0x5d59,0x5d59,0x4b87},
{0x5d5f,0x5d60,0x53e4},
{0x5d61,0x5d61,0x44a3},
{0x5d62,0x5d62,0x53e6},
{0x5d64,0x5d64,0x53e7},
{0x5d6a,0x5d6a,0x44a4},
{0x5d70,0x5d70,0x44a6},
{0x5d79,0x5d7a,0x53e8},
{0x5d7e,0x5d7e,0x4b88},
{0x5d7f,0x5d7f,0x53ea},
{0x5d81,0x5d81,0x41d0},
{0x5d83,0x5d83,0x4b89},
{0x5d88,0x5d88,0x44a9},
{0x5d8a,0x5d8a,0x53eb},
{0x5d93,0x5d93,0x53ec},
{0x5d95,0x5d95,0x53ed},
{0x5d97,0x5d97,0x44ab},
{0x5d9b,0x5d9b,0x53ee},
{0x5d9f,0x5d9f,0x53ef},
{0x5da4,0x5da4,0x41d1},
{0x5da7,0x5da7,0x41d2},
{0x5dab,0x5dab,0x53f0},
{0x5db0,0x5db0,0x44ac},
{0x5db2,0x5db2,0x3c2d},
{0x5db4,0x5db4,0x44ad},
{0x5dc3,0x5dc3,0x53f1},
{0x5dc7,0x5dc7,0x4b8a},
{0x5dcb,0x5dcb,0x41d3},
{0x5dce,0x5dce,0x53f2},
{0x5dd1,0x5dd1,0x44af},
{0x5dd7,0x5dd7,0x44b0},
{0x5dd9,0x5dd9,0x53f3},
{0x5de4,0x5de4,0x44b2},
{0x5de9,0x5de9,0x44b3},
{0x5df9,0x5df9,0x4b8b},
{0x5e07,0x5e07,0x53f4},
{0x5e0d,0x5e0d,0x53f5},
{0x5e1f,0x5e1f,0x44b7},
{0x5e20,0x5e20,0x53f6},
{0x5e28,0x5e28,0x4b8c},
{0x5e32,0x5e32,0x4b8d},
{0x5e35,0x5e35,0x4b8e},
{0x5e3e,0x5e3e,0x44b8},
{0x5e49,0x5e49,0x44b9},
{0x5e4b,0x5e4b,0x53f7},
{0x5e50,0x5e51,0x53f8},
{0x5e56,0x5e56,0x44bb},
{0x5e5b,0x5e5b,0x4b8f},
{0x5e5c,0x5e5c,0x53fa},
{0x5e5e,0x5e5e,0x41d4},
{0x5e68,0x5e68,0x4b90},
{0x5e6a,0x5e6a,0x4b91},
{0x5e6d,0x5e6e,0x44bd},
{0x5e70,0x5e70,0x53fb},
{0x5e77,0x5e77,0x4b92},
{0x5e80,0x5e80,0x4b93},
{0x5e8b,0x5e8b,0x4b94},
{0x5e8e,0x5e8e,0x53fc},
{0x5ea2,0x5ea2,0x53fd},
{0x5ea4,0x5ea4,0x53fe},
{0x5ea5,0x5ea5,0x44c0},
{0x5eac,0x5eac,0x44c1},
{0x5eb1,0x5eb1,0x53ff},
{0x5eb3,0x5eb3,0x4b95},
{0x5eb9,0x5eb9,0x44c2},
{0x5ebd,0x5ebd,0x4b96},
{0x5ec6,0x5ec6,0x44c3},
{0x5ecb,0x5ecb,0x3c1e},
{0x5ecc,0x5ecc,0x5400},
{0x5ece,0x5ece,0x5401},
{0x5ed1,0x5ed1,0x4b97},
{0x5ed4,0x5ed5,0x4b98},
{0x5ed9,0x5ed9,0x44c4},
{0x5edc,0x5edc,0x5402},
{0x5ede,0x5ede,0x5403},
{0x5ee5,0x5ee5,0x5404},
{0x5eeb,0x5eeb,0x5405},
{0x5ef9,0x5ef9,0x41d5},
{0x5efd,0x5efd,0x44c6},
{0x5f00,0x5f00,0x41d6},
{0x5f02,0x5f02,0x41d7},
{0x5f06,0x5f06,0x5406},
{0x5f08,0x5f08,0x44c7},
{0x5f19,0x5f19,0x5407},
{0x5f1e,0x5f1e,0x44c9},
{0x5f23,0x5f23,0x41d8},
{0x5f24,0x5f24,0x5408},
{0x5f2b,0x5f2c,0x5409},
{0x5f2e,0x5f2e,0x540b},
{0x5f30,0x5f30,0x540c},
{0x5f3d,0x5f3d,0x41d9},
{0x5f3f,0x5f3f,0x540d},
{0x5f44,0x5f44,0x540e},
{0x5f47,0x5f47,0x44ca},
{0x5f4d,0x5f4d,0x4b9a},
{0x5f54,0x5f54,0x41da},
{0x5f5b,0x5f5b,0x540f},
{0x5f60,0x5f60,0x5410},
{0x5f63,0x5f63,0x44cb},
{0x5f6f,0x5f6f,0x5411},
{0x5f72,0x5f72,0x44cc},
{0x5f74,0x5f75,0x5412},
{0x5f78,0x5f78,0x5414},
{0x5f7a,0x5f7a,0x5415},
{0x5f7d,0x5f7d,0x41db},
{0x5f7e,0x5f7e,0x44cd},
{0x5f8d,0x5f8d,0x5416},
{0x5f8f,0x5f8f,0x44ce},
{0x5f96,0x5f96,0x5417},
{0x5f9d,0x5f9d,0x5418},
{0x5fa2,0x5fa2,0x44cf},
{0x5fab,0x5fab,0x5419},
{0x5fac,0x5fac,0x4b9b},
{0x5fb0,0x5fb1,0x541a},
{0x5fc7,0x5fc7,0x44d0},
{0x5fc8,0x5fc8,0x541c},
{0x5fcb,0x5fcb,0x44d1},
{0x5fd0,0x5fd1,0x541d},
{0x5fd2,0x5fd4,0x44d2},
{0x5fe2,0x5fe2,0x44d5},
{0x5fe8,0x5fe8,0x541f},
{0x5fea,0x5fea,0x4b9c},
{0x5fec,0x5fec,0x5420},
{0x5fee,0x5fef,0x44d6},
{0x5ff2,0x5ff2,0x5421},
{0x5ff3,0x5ff3,0x44d8},
{0x5ff6,0x5ff6,0x5422},
{0x5ffa,0x5ffa,0x5423},
{0x6007,0x6007,0x4b9d},
{0x600a,0x600a,0x5424},
{0x600d,0x600d,0x41dc},
{0x6013,0x6013,0x5425},
{0x6014,0x6014,0x41dd},
{0x6018,0x6018,0x41de},
{0x601f,0x601f,0x5426},
{0x6022,0x6022,0x44da},
{0x6024,0x6024,0x44db},
{0x602d,0x602d,0x5427},
{0x6035,0x6035,0x41df},
{0x6040,0x6040,0x5428},
{0x6047,0x6047,0x41e0},
{0x6048,0x6048,0x5429},
{0x6049,0x6049,0x4b9e},
{0x604c,0x604c,0x44dd},
{0x6051,0x6051,0x542a},
{0x6054,0x6054,0x4b9f},
{0x6056,0x6057,0x542b},
{0x6067,0x6067,0x4ba0},
{0x6071,0x6071,0x542d},
{0x607e,0x607e,0x542e},
{0x6082,0x6082,0x542f},
{0x6086,0x6086,0x5430},
{0x6088,0x6088,0x5431},
{0x608e,0x608e,0x5432},
{0x6091,0x6091,0x5433},
{0x6093,0x6093,0x5434},
{0x6095,0x6095,0x44de},
{0x6098,0x6098,0x5435},
{0x609d,0x609d,0x41e1},
{0x60a2,0x60a2,0x5437},
{0x60a5,0x60a5,0x5438},
{0x60a8,0x60a8,0x44df},
{0x60b1,0x60b1,0x44e1},
{0x60b7,0x60b7,0x5439},
{0x60bb,0x60bb,0x4ba1},
{0x60be,0x60be,0x44e2},
{0x60c2,0x60c2,0x543a},
{0x60c4,0x60c4,0x4ba2},
{0x60c8,0x60c8,0x44e3},
{0x60c9,0x60ca,0x543b},
{0x60ce,0x60cf,0x543d},
{0x60d4,0x60d4,0x41e2},
{0x60d9,0x60d9,0x44e4},
{0x60dd,0x60dd,0x41e3},
{0x60e2,0x60e2,0x543f},
{0x60e5,0x60e5,0x5440},
{0x60ee,0x60ee,0x44e5},
{0x60f5,0x60f5,0x44e6},
{0x60fc,0x60fc,0x5441},
{0x60fd,0x60fd,0x4ba3},
{0x6102,0x6102,0x5442},
{0x6107,0x6107,0x5443},
{0x610a,0x610a,0x4ba4},
{0x610c,0x610c,0x5444},
{0x6110,0x6110,0x44e7},
{0x6116,0x6116,0x4ba5},
{0x6117,0x6117,0x5445},
{0x6119,0x6119,0x44e8},
{0x611e,0x611e,0x44e9},
{0x6122,0x6122,0x5446},
{0x612a,0x612a,0x4ba6},
{0x612b,0x612b,0x41e4},
{0x6131,0x6131,0x5447},
{0x6135,0x6135,0x5448},
{0x6136,0x6136,0x4ba7},
{0x6139,0x6139,0x5449},
{0x613a,0x613a,0x44ea},
{0x6141,0x6141,0x44ec},
{0x6145,0x6145,0x544a},
{0x6146,0x6146,0x44ed},
{0x6149,0x6149,0x544b},
{0x615e,0x615e,0x4ba8},
{0x6160,0x6160,0x44ee},
{0x6164,0x6164,0x4ba9},
{0x616c,0x616c,0x544c},
{0x6172,0x6172,0x544d},
{0x6178,0x6178,0x544e},
{0x617b,0x617b,0x4baa},
{0x617d,0x617d,0x4bab},
{0x617f,0x617f,0x4bac},
{0x6180,0x6181,0x544f},
{0x6183,0x6184,0x5451},
{0x618b,0x618b,0x5453},
{0x6192,0x6193,0x44f0},
{0x6197,0x6197,0x44f2},
{0x619c,0x619c,0x5454},
{0x619d,0x619d,0x4bad},
{0x61a0,0x61a0,0x5455},
{0x61a5,0x61a5,0x44f3},
{0x61aa,0x61aa,0x5456},
{0x61ad,0x61ad,0x44f4},
{0x61b8,0x61b8,0x4bae},
{0x61b9,0x61b9,0x41e6},
{0x61bc,0x61bc,0x41e5},
{0x61c0,0x61c1,0x5457},
{0x61ce,0x61cf,0x5459},
{0x61d5,0x61d5,0x44f6},
{0x61dc,0x61dc,0x4baf},
{0x61dd,0x61dd,0x44f7},
{0x61de,0x61de,0x545b},
{0x61e1,0x61e1,0x545c},
{0x61e2,0x61e2,0x4bb0},
{0x61e5,0x61e5,0x4bb1},
{0x61e7,0x61e7,0x545d},
{0x61e8,0x61e8,0x4bb2},
{0x61e9,0x61e9,0x545e},
{0x61ec,0x61ed,0x545f},
{0x61ef,0x61ef,0x5461},
{0x61f5,0x61f5,0x44f8},
{0x6201,0x6201,0x5462},
{0x6203,0x6203,0x5463},
{0x6204,0x6204,0x4bb3},
{0x6207,0x6207,0x4bb4},
{0x621c,0x621c,0x5464},
{0x6220,0x6220,0x5465},
{0x6222,0x6222,0x41e7},
{0x6223,0x6223,0x44fa},
{0x6227,0x6227,0x5466},
{0x622b,0x622b,0x5467},
{0x6231,0x6231,0x4bb5},
{0x6239,0x6239,0x4bb6},
{0x623d,0x623d,0x4bb7},
{0x6242,0x6242,0x5468},
{0x6244,0x6244,0x5469},
{0x6250,0x6250,0x546a},
{0x6252,0x6252,0x44fb},
{0x6254,0x6254,0x546b},
{0x625a,0x625a,0x41e8},
{0x625c,0x625c,0x546c},
{0x6261,0x6261,0x44fc},
{0x6264,0x6264,0x44fd},
{0x626d,0x626d,0x44ff},
{0x626f,0x626f,0x41e9},
{0x6273,0x6273,0x4500},
{0x627a,0x627a,0x4bb8},
{0x627b,0x627b,0x44fe},
{0x627d,0x627d,0x546d},
{0x628d,0x628f,0x546e},
{0x6290,0x6290,0x4bb9},
{0x6299,0x6299,0x4501},
{0x62a8,0x62a8,0x4bba},
{0x62b3,0x62b3,0x5471},
{0x62b6,0x62b7,0x5472},
{0x62ba,0x62ba,0x5474},
{0x62be,0x62bf,0x5475},
{0x62ce,0x62ce,0x5477},
{0x62d5,0x62d5,0x4502},
{0x62d6,0x62d6,0x41ea},
{0x62da,0x62da,0x4bbb},
{0x62ea,0x62ea,0x5478},
{0x62f2,0x62f2,0x5479},
{0x62f4,0x62f4,0x4bbc},
{0x62fd,0x62fd,0x4504},
{0x6303,0x6303,0x4505},
{0x6304,0x6304,0x547a},
{0x630b,0x630b,0x547b},
{0x6310,0x6310,0x4506},
{0x6313,0x6313,0x547c},
{0x6316,0x6316,0x4bbd},
{0x6329,0x6329,0x547d},
{0x632a,0x632a,0x4bbe},
{0x632d,0x632d,0x547e},
{0x6332,0x6332,0x4509},
{0x6335,0x6335,0x450a},
{0x6336,0x6336,0x4bbf},
{0x633b,0x633c,0x450b},
{0x6341,0x6341,0x450d},
{0x6344,0x6344,0x450e},
{0x6346,0x6346,0x4bc0},
{0x634a,0x634a,0x547f},
{0x634b,0x634b,0x4bc1},
{0x634e,0x634e,0x450f},
{0x6352,0x6352,0x5480},
{0x6353,0x6353,0x4bc2},
{0x6354,0x6354,0x5481},
{0x6358,0x6358,0x5482},
{0x6359,0x6359,0x4511},
{0x635b,0x635b,0x5483},
{0x6366,0x6366,0x5484},
{0x636c,0x636c,0x4514},
{0x636d,0x636d,0x5485},
{0x6371,0x6371,0x4bc3},
{0x6375,0x6375,0x4bc4},
{0x6378,0x6378,0x5486},
{0x637c,0x637c,0x41eb},
{0x637f,0x637f,0x4bc5},
{0x6382,0x6382,0x4bc6},
{0x638a,0x638a,0x4bc7},
{0x6394,0x6394,0x4517},
{0x6395,0x6395,0x5487},
{0x6399,0x6399,0x4515},
{0x639a,0x639a,0x5488},
{0x63a4,0x63a4,0x5489},
{0x63a6,0x63a6,0x548a},
{0x63ad,0x63ad,0x548b},
{0x63ae,0x63af,0x4bc8},
{0x63bd,0x63bd,0x4518},
{0x63c1,0x63c1,0x548c},
{0x63c5,0x63c5,0x548d},
{0x63c8,0x63c8,0x548e},
{0x63ce,0x63ce,0x548f},
{0x63d3,0x63d3,0x5490},
{0x63d4,0x63d5,0x4519},
{0x63e0,0x63e0,0x451b},
{0x63e5,0x63e5,0x41ec},
{0x63ea,0x63ea,0x4bca},
{0x63eb,0x63ec,0x451c},
{0x63f2,0x63f2,0x451e},
{0x63f3,0x63f3,0x5491},
{0x63f8,0x63f9,0x4bcb},
{0x640a,0x640a,0x5492},
{0x6412,0x6412,0x4bcd},
{0x6418,0x6418,0x4bce},
{0x641e,0x641e,0x451f},
{0x6420,0x6420,0x4bcf},
{0x6424,0x6424,0x4bd0},
{0x6425,0x6425,0x4520},
{0x6429,0x6429,0x4521},
{0x642a,0x642a,0x4bd1},
{0x642f,0x642f,0x4522},
{0x6430,0x6430,0x5493},
{0x6435,0x6435,0x4bd2},
{0x643d,0x643d,0x4bd3},
{0x643f,0x643f,0x4bd4},
{0x644b,0x644b,0x5494},
{0x644f,0x644f,0x5495},
{0x6452,0x6452,0x4bd5},
{0x6453,0x6453,0x5496},
{0x645a,0x645a,0x4523},
{0x645c,0x645c,0x5497},
{0x645d,0x645d,0x4524},
{0x645f,0x645f,0x4bd6},
{0x6461,0x6461,0x5498},
{0x6463,0x6463,0x5499},
{0x6473,0x6473,0x4525},
{0x6474,0x6474,0x4bd7},
{0x6479,0x6479,0x41ed},
{0x647d,0x647d,0x4526},
{0x6485,0x6485,0x549a},
{0x6487,0x6487,0x4527},
{0x648f,0x648f,0x549b},
{0x6490,0x6490,0x4bd8},
{0x6491,0x6491,0x4528},
{0x6498,0x6499,0x4bd9},
{0x649b,0x649b,0x549c},
{0x649f,0x649f,0x4529},
{0x64a1,0x64a1,0x549d},
{0x64a3,0x64a3,0x549e},
{0x64a6,0x64a6,0x549f},
{0x64a8,0x64a8,0x54a0},
{0x64ac,0x64ac,0x4bdb},
{0x64b3,0x64b3,0x4bdc},
{0x64bd,0x64bd,0x54a1},
{0x64c4,0x64c4,0x41ee},
{0x64c9,0x64c9,0x54a2},
{0x64cb,0x64cc,0x452a},
{0x64d0,0x64d0,0x41ef},
{0x64d1,0x64d1,0x54a3},
{0x64d5,0x64d5,0x452c},
{0x64d7,0x64d7,0x452d},
{0x64e4,0x64e4,0x452f},
{0x64e9,0x64ea,0x54a4},
{0x64ed,0x64ed,0x4bdd},
{0x64f0,0x64f0,0x4bde},
{0x64f5,0x64f5,0x54a6},
{0x64ff,0x64ff,0x4530},
{0x6501,0x6501,0x54a7},
{0x6508,0x650a,0x54a8},
{0x650f,0x650f,0x4532},
{0x6513,0x6513,0x54ab},
{0x6514,0x6514,0x4533},
{0x651b,0x651b,0x4bdf},
{0x651e,0x651e,0x4535},
{0x651f,0x651f,0x4be0},
{0x6526,0x6526,0x54ac},
{0x6529,0x6529,0x41f0},
{0x652e,0x652e,0x4be1},
{0x6531,0x6531,0x54ad},
{0x6532,0x6532,0x4536},
{0x653a,0x653a,0x54ae},
{0x653c,0x653d,0x54af},
{0x6543,0x6543,0x54b1},
{0x6544,0x6544,0x4537},
{0x6549,0x6549,0x4be2},
{0x6550,0x6550,0x54b2},
{0x6552,0x6552,0x54b3},
{0x6554,0x6554,0x4538},
{0x655f,0x655f,0x54b4},
{0x6560,0x6560,0x4be3},
{0x656b,0x656b,0x4539},
{0x657a,0x657a,0x453a},
{0x657d,0x657d,0x54b5},
{0x6584,0x6584,0x453b},
{0x658a,0x658a,0x453c},
{0x6592,0x6592,0x4be4},
{0x6595,0x6595,0x4be5},
{0x6598,0x6598,0x54b6},
{0x659d,0x659d,0x41f1},
{0x65a0,0x65a0,0x54b7},
{0x65a3,0x65a3,0x54b8},
{0x65a6,0x65a6,0x54b9},
{0x65ae,0x65ae,0x54ba},
{0x65b2,0x65b2,0x453d},
{0x65b3,0x65b3,0x54bb},
{0x65b4,0x65b4,0x4be6},
{0x65b5,0x65b5,0x453e},
{0x65b8,0x65b8,0x453f},
{0x65be,0x65be,0x4be7},
{0x65bf,0x65bf,0x4540},
{0x65c8,0x65c8,0x4be8},
{0x65c9,0x65c9,0x4541},
{0x65ce,0x65ce,0x4be9},
{0x65d0,0x65d0,0x4bea},
{0x65d4,0x65d4,0x4542},
{0x65d6,0x65d6,0x54bc},
{0x65d8,0x65d8,0x54bd},
{0x65df,0x65df,0x4beb},
{0x65f4,0x65f5,0x54bf},
{0x65f9,0x65f9,0x4544},
{0x65fc,0x65fc,0x4545},
{0x65fe,0x65ff,0x54c1},
{0x6604,0x6604,0x4546},
{0x6608,0x6608,0x4547},
{0x660d,0x660d,0x54c3},
{0x6611,0x6612,0x54c4},
{0x6616,0x6616,0x54c6},
{0x661d,0x661d,0x54c7},
{0x661e,0x661e,0x4f50},
{0x6621,0x6621,0x4548},
{0x6622,0x6622,0x41f3},
{0x6623,0x6623,0x54c8},
{0x6626,0x6626,0x54c9},
{0x6629,0x6629,0x54ca},
{0x662a,0x662a,0x4549},
{0x662b,0x662b,0x41f4},
{0x6630,0x6630,0x41f5},
{0x6633,0x6633,0x41f6},
{0x6637,0x6637,0x54cc},
{0x6639,0x6639,0x54cb},
{0x663a,0x663a,0x41f2},
{0x6640,0x6640,0x54cd},
{0x6645,0x6645,0x454a},
{0x6646,0x6646,0x54ce},
{0x6648,0x6648,0x41f7},
{0x664a,0x664a,0x54cf},
{0x664e,0x664e,0x454c},
{0x6651,0x6651,0x454b},
{0x6658,0x6658,0x54d0},
{0x665a,0x665a,0x3441},
{0x6660,0x6660,0x54d1},
{0x666a,0x666a,0x4551},
{0x666c,0x666d,0x4552},
{0x6675,0x6675,0x54d2},
{0x6677,0x6678,0x41f9},
{0x6679,0x6679,0x54d4},
{0x667b,0x667b,0x4554},
{0x667c,0x667c,0x54d5},
{0x667e,0x667e,0x4bec},
{0x667f,0x667f,0x54d3},
{0x6680,0x6680,0x4555},
{0x668b,0x668c,0x4bed},
{0x668d,0x668d,0x41fb},
{0x6690,0x6690,0x4556},
{0x6692,0x6692,0x4557},
{0x669a,0x669c,0x54d6},
{0x669f,0x669f,0x54d9},
{0x66ad,0x66ad,0x4559},
{0x66b1,0x66b1,0x455a},
{0x66b3,0x66b3,0x4bef},
{0x66b5,0x66b5,0x455b},
{0x66bb,0x66bb,0x41fc},
{0x66c0,0x66c0,0x4bf0},
{0x66c2,0x66c3,0x54db},
{0x66cc,0x66cc,0x54dd},
{0x66ce,0x66ce,0x54de},
{0x66cf,0x66cf,0x4bf1},
{0x66d4,0x66d4,0x54df},
{0x66db,0x66db,0x41fd},
{0x66df,0x66df,0x54e0},
{0x66e8,0x66e8,0x41fe},
{0x66eb,0x66eb,0x54e1},
{0x66ee,0x66ee,0x54e2},
{0x6701,0x6701,0x455f},
{0x6707,0x6707,0x54e3},
{0x6712,0x6712,0x4560},
{0x6719,0x6719,0x4562},
{0x671c,0x671c,0x54e4},
{0x6720,0x6720,0x54e5},
{0x6722,0x6722,0x54e6},
{0x6725,0x6725,0x4bf2},
{0x6735,0x6735,0x4bf3},
{0x673e,0x673e,0x54e7},
{0x6745,0x6745,0x54e8},
{0x6747,0x6747,0x41ff},
{0x674d,0x674d,0x4565},
{0x6754,0x6754,0x4566},
{0x6755,0x6755,0x4bf4},
{0x675d,0x675d,0x4567},
{0x676c,0x676c,0x54e9},
{0x6774,0x6774,0x456b},
{0x6780,0x6780,0x4bf5},
{0x6781,0x6781,0x4200},
{0x6784,0x6784,0x54ea},
{0x678e,0x678e,0x54eb},
{0x678f,0x678f,0x4bf6},
{0x6791,0x6791,0x4bf7},
{0x6792,0x6792,0x456d},
{0x6793,0x6793,0x4201},
{0x6796,0x6796,0x54ec},
{0x6798,0x6798,0x4202},
{0x6799,0x6799,0x54ed},
{0x679b,0x679b,0x4203},
{0x67a4,0x67a4,0x4bf8},
{0x67b1,0x67b1,0x4bf9},
{0x67b5,0x67b5,0x4bfa},
{0x67bc,0x67bd,0x54ee},
{0x67be,0x67be,0x4bfb},
{0x67c2,0x67c2,0x54f0},
{0x67c3,0x67c3,0x4571},
{0x67c5,0x67c5,0x54f1},
{0x67c8,0x67c8,0x4572},
{0x67c9,0x67c9,0x54f2},
{0x67d2,0x67d2,0x4573},
{0x67db,0x67db,0x4574},
{0x67dc,0x67dc,0x54f3},
{0x67e1,0x67e1,0x54f4},
{0x67e6,0x67e6,0x54f5},
{0x67f2,0x67f2,0x54f6},
{0x67f6,0x67f6,0x54f7},
{0x67f7,0x67f7,0x4575},
{0x67fa,0x67fa,0x1e9a},
{0x67fc,0x67fc,0x4204},
{0x6801,0x6801,0x36f2},
{0x6810,0x6810,0x4570},
{0x6814,0x6814,0x54f8},
{0x6818,0x6818,0x4579},
{0x6819,0x6819,0x54f9},
{0x681d,0x681d,0x4205},
{0x681f,0x681f,0x457a},
{0x6827,0x6827,0x54fa},
{0x6828,0x6828,0x4bfc},
{0x682d,0x682d,0x457b},
{0x682f,0x682f,0x54fb},
{0x6833,0x6833,0x457d},
{0x683b,0x683b,0x457e},
{0x683e,0x683e,0x457f},
{0x683f,0x683f,0x54fc},
{0x6845,0x6845,0x4580},
{0x6849,0x6849,0x4581},
{0x684a,0x684a,0x54fd},
{0x684c,0x684c,0x4582},
{0x6855,0x6855,0x4583},
{0x6857,0x6857,0x4584},
{0x6858,0x6858,0x54fe},
{0x686b,0x686b,0x4586},
{0x686e,0x686e,0x4587},
{0x686f,0x6871,0x54ff},
{0x6879,0x6879,0x5502},
{0x687b,0x687b,0x5503},
{0x687c,0x687c,0x4588},
{0x6882,0x6882,0x4589},
{0x6886,0x6886,0x4bfd},
{0x6888,0x6888,0x5504},
{0x6890,0x6890,0x458a},
{0x6896,0x6896,0x458b},
{0x6898,0x689a,0x458d},
{0x689c,0x689c,0x4590},
{0x68a1,0x68a1,0x5505},
{0x68a3,0x68a3,0x4206},
{0x68a9,0x68a9,0x5506},
{0x68aa,0x68ab,0x4591},
{0x68ae,0x68ae,0x5507},
{0x68b4,0x68b4,0x4593},
{0x68bb,0x68bb,0x4594},
{0x68c3,0x68c3,0x4598},
{0x68c5,0x68c5,0x4599},
{0x68cc,0x68cc,0x459a},
{0x68d1,0x68d1,0x5508},
{0x68d3,0x68d3,0x5509},
{0x68d9,0x68d9,0x459b},
{0x68dc,0x68dd,0x550a},
{0x68e4,0x68e5,0x459c},
{0x68ea,0x68ea,0x550c},
{0x68eb,0x68eb,0x4bfe},
{0x68ec,0x68ec,0x459e},
{0x68f5,0x68f5,0x4bff},
{0x68f6,0x68f6,0x550d},
{0x68f7,0x68f7,0x459f},
{0x68fb,0x68fb,0x4595},
{0x68fd,0x68fd,0x550e},
{0x6903,0x6903,0x45a0},
{0x6906,0x6906,0x550f},
{0x6907,0x6907,0x45a1},
{0x6909,0x6909,0x5510},
{0x690a,0x690a,0x4207},
{0x6910,0x6910,0x5511},
{0x6916,0x6916,0x5512},
{0x6917,0x6917,0x4c00},
{0x6931,0x6931,0x5513},
{0x6933,0x6933,0x4c01},
{0x6938,0x6938,0x4c02},
{0x6942,0x6942,0x420a},
{0x6945,0x6945,0x5514},
{0x6946,0x6946,0x45a5},
{0x6949,0x6949,0x4208},
{0x694e,0x694e,0x5515},
{0x695b,0x695b,0x4c03},
{0x6964,0x6964,0x420b},
{0x6965,0x6965,0x4c04},
{0x6966,0x6966,0x5516},
{0x6969,0x6969,0x45a6},
{0x696c,0x696c,0x45a7},
{0x6970,0x6971,0x5517},
{0x697a,0x697a,0x45a8},
{0x697b,0x697b,0x5519},
{0x6986,0x6986,0x3740},
{0x698d,0x698d,0x551a},
{0x6992,0x6992,0x45a9},
{0x6996,0x6996,0x45ab},
{0x69a1,0x69a1,0x551b},
{0x69a5,0x69a5,0x420c},
{0x69a8,0x69a8,0x4c05},
{0x69ab,0x69ab,0x4c06},
{0x69af,0x69af,0x4c07},
{0x69b0,0x69b0,0x45ac},
{0x69b8,0x69b8,0x551c},
{0x69ba,0x69ba,0x45ad},
{0x69bc,0x69bc,0x45ae},
{0x69c0,0x69c0,0x45af},
{0x69c5,0x69c5,0x551d},
{0x69c8,0x69c8,0x551e},
{0x69cf,0x69cf,0x420d},
{0x69d1,0x69d1,0x45b0},
{0x69e3,0x69e3,0x45b4},
{0x69e5,0x69e5,0x4c08},
{0x69e9,0x69e9,0x4210},
{0x69ea,0x69ea,0x3411},
{0x69ee,0x69ef,0x45b5},
{0x69f1,0x69f1,0x4c09},
{0x69f3,0x69f3,0x45b7},
{0x69f4,0x69f4,0x45b9},
{0x69f5,0x69f5,0x4211},
{0x69fe,0x69fe,0x45ba},
{0x6a00,0x6a00,0x5520},
{0x6a03,0x6a03,0x5521},
{0x6a11,0x6a11,0x45bb},
{0x6a1a,0x6a1a,0x45bc},
{0x6a1d,0x6a1d,0x45bd},
{0x6a20,0x6a20,0x5522},
{0x6a24,0x6a24,0x5523},
{0x6a32,0x6a33,0x45bf},
{0x6a37,0x6a37,0x5524},
{0x6a3b,0x6a3b,0x4213},
{0x6a3f,0x6a3f,0x45c1},
{0x6a49,0x6a49,0x45c2},
{0x6a4a,0x6a4a,0x4c0a},
{0x6a4e,0x6a4e,0x45c4},
{0x6a52,0x6a52,0x45c5},
{0x6a55,0x6a55,0x4c0b},
{0x6a64,0x6a64,0x45c6},
{0x6a67,0x6a67,0x4c0c},
{0x6a6a,0x6a6a,0x5526},
{0x6a71,0x6a71,0x4c0d},
{0x6a7a,0x6a7a,0x45c3},
{0x6a81,0x6a81,0x5527},
{0x6a86,0x6a87,0x5528},
{0x6a8b,0x6a8b,0x45c8},
{0x6a94,0x6a94,0x4215},
{0x6a9b,0x6a9b,0x552a},
{0x6aa1,0x6aa1,0x45ca},
{0x6aa5,0x6aa5,0x4216},
{0x6aab,0x6aab,0x45cc},
{0x6aaf,0x6aaf,0x4c0e},
{0x6ab0,0x6ab1,0x552b},
{0x6ab4,0x6ab4,0x552d},
{0x6abd,0x6abd,0x45cd},
{0x6abe,0x6abf,0x552e},
{0x6ac6,0x6ac6,0x45ce},
{0x6ac8,0x6ac9,0x4c0f},
{0x6acc,0x6acc,0x5530},
{0x6ad0,0x6ad0,0x45d0},
{0x6ad4,0x6ad4,0x45cf},
{0x6ad5,0x6ad6,0x5531},
{0x6add,0x6add,0x45d1},
{0x6af0,0x6af0,0x5533},
{0x6af1,0x6af3,0x45d4},
{0x6af8,0x6af8,0x4eb8},
{0x6afc,0x6afc,0x5534},
{0x6afd,0x6afd,0x45d7},
{0x6b02,0x6b02,0x5535},
{0x6b03,0x6b03,0x4c11},
{0x6b06,0x6b07,0x5536},
{0x6b09,0x6b09,0x5538},
{0x6b0b,0x6b0b,0x45d9},
{0x6b0f,0x6b11,0x45da},
{0x6b17,0x6b17,0x45de},
{0x6b1b,0x6b1b,0x4218},
{0x6b28,0x6b28,0x5539},
{0x6b2b,0x6b2b,0x553a},
{0x6b2c,0x6b2c,0x4219},
{0x6b2f,0x6b2f,0x45e0},
{0x6b36,0x6b36,0x553b},
{0x6b3b,0x6b3b,0x4c12},
{0x6b3f,0x6b3f,0x4c13},
{0x6b4a,0x6b4a,0x45e1},
{0x6b4d,0x6b4d,0x553c},
{0x6b52,0x6b52,0x553d},
{0x6b58,0x6b58,0x45e2},
{0x6b5d,0x6b5d,0x553e},
{0x6b67,0x6b67,0x421a},
{0x6b6b,0x6b6b,0x553f},
{0x6b6c,0x6b6c,0x45e3},
{0x6b6e,0x6b6e,0x5540},
{0x6b70,0x6b70,0x5541},
{0x6b75,0x6b75,0x45e4},
{0x6b7a,0x6b7a,0x45e5},
{0x6b7d,0x6b7e,0x4c14},
{0x6b81,0x6b81,0x45e6},
{0x6b85,0x6b85,0x5542},
{0x6b97,0x6b97,0x5543},
{0x6b9b,0x6b9b,0x45e7},
{0x6b9f,0x6ba0,0x5544},
{0x6ba2,0x6ba3,0x5546},
{0x6ba8,0x6ba8,0x5548},
{0x6ba9,0x6ba9,0x421b},
{0x6bac,0x6bac,0x5549},
{0x6bad,0x6bad,0x421c},
{0x6bae,0x6bae,0x45e8},
{0x6bb0,0x6bb0,0x4c16},
{0x6bb8,0x6bb9,0x554a},
{0x6bbd,0x6bbd,0x45ea},
{0x6bc3,0x6bc4,0x554c},
{0x6bc7,0x6bc9,0x45eb},
{0x6bd7,0x6bd7,0x421d},
{0x6bda,0x6bda,0x45ee},
{0x6be3,0x6be3,0x554e},
{0x6be6,0x6be7,0x45ef},
{0x6bee,0x6bee,0x45f1},
{0x6bf7,0x6bf7,0x4c17},
{0x6bf9,0x6bf9,0x4c18},
{0x6bff,0x6bff,0x421e},
{0x6c02,0x6c02,0x45f2},
{0x6c04,0x6c04,0x4c19},
{0x6c05,0x6c05,0x421f},
{0x6c09,0x6c09,0x4c1a},
{0x6c0a,0x6c0a,0x45f3},
{0x6c0d,0x6c0d,0x4c1b},
{0x6c0e,0x6c0e,0x45f4},
{0x6c12,0x6c12,0x554f},
{0x6c19,0x6c19,0x5550},
{0x6c1f,0x6c1f,0x5551},
{0x6c26,0x6c28,0x5552},
{0x6c2c,0x6c2c,0x4c1c},
{0x6c2e,0x6c2e,0x5555},
{0x6c36,0x6c36,0x45f5},
{0x6c3a,0x6c3a,0x4f55},
{0x6c3b,0x6c3b,0x5556},
{0x6c4a,0x6c4a,0x4c1d},
{0x6c4b,0x6c4b,0x5557},
{0x6c4d,0x6c4d,0x45f7},
{0x6c4f,0x6c4f,0x5558},
{0x6c52,0x6c52,0x4c1e},
{0x6c54,0x6c54,0x4c1f},
{0x6c5b,0x6c5b,0x45f8},
{0x6c67,0x6c67,0x460a},
{0x6c6b,0x6c6b,0x5559},
{0x6c6d,0x6c6d,0x45f9},
{0x6c74,0x6c74,0x4220},
{0x6c78,0x6c78,0x555a},
{0x6c79,0x6c79,0x4c20},
{0x6c84,0x6c84,0x45fa},
{0x6c87,0x6c87,0x555b},
{0x6c89,0x6c89,0x45fb},
{0x6c94,0x6c94,0x45fd},
{0x6c97,0x6c97,0x45fe},
{0x6c98,0x6c98,0x4221},
{0x6c9f,0x6c9f,0x555c},
{0x6cac,0x6cac,0x4c21},
{0x6cad,0x6cad,0x45ff},
{0x6cb0,0x6cb0,0x555d},
{0x6cb2,0x6cb2,0x555e},
{0x6cb4,0x6cb4,0x4c22},
{0x6cc2,0x6cc2,0x4600},
{0x6cc6,0x6cc6,0x4223},
{0x6ccd,0x6ccd,0x555f},
{0x6ccf,0x6ccf,0x5560},
{0x6cd1,0x6cd1,0x5561},
{0x6cd2,0x6cd2,0x4c23},
{0x6cdc,0x6cdc,0x4602},
{0x6ce7,0x6ce7,0x5562},
{0x6ce9,0x6ce9,0x4603},
{0x6ced,0x6ced,0x4604},
{0x6cf2,0x6cf2,0x5563},
{0x6cf4,0x6cf4,0x5564},
{0x6cfb,0x6cfb,0x4222},
{0x6d00,0x6d00,0x4606},
{0x6d07,0x6d07,0x5565},
{0x6d0f,0x6d0f,0x5566},
{0x6d13,0x6d13,0x5567},
{0x6d1a,0x6d1a,0x5568},
{0x6d24,0x6d24,0x4607},
{0x6d26,0x6d27,0x4608},
{0x6d28,0x6d28,0x5569},
{0x6d2f,0x6d2f,0x460b},
{0x6d31,0x6d31,0x4224},
{0x6d34,0x6d34,0x461e},
{0x6d39,0x6d39,0x4225},
{0x6d3c,0x6d3c,0x460c},
{0x6d3f,0x6d3f,0x4226},
{0x6d58,0x6d58,0x4227},
{0x6d5b,0x6d5b,0x460d},
{0x6d5f,0x6d5f,0x556a},
{0x6d60,0x6d60,0x460e},
{0x6d61,0x6d61,0x4c24},
{0x6d67,0x6d67,0x556b},
{0x6d70,0x6d70,0x460f},
{0x6d7c,0x6d7c,0x4c25},
{0x6d80,0x6d81,0x4610},
{0x6d8a,0x6d8a,0x4612},
{0x6d8d,0x6d8d,0x4613},
{0x6d91,0x6d91,0x4614},
{0x6d92,0x6d92,0x556c},
{0x6d94,0x6d94,0x4228},
{0x6d97,0x6d97,0x556d},
{0x6d98,0x6d98,0x4615},
{0x6daa,0x6daa,0x4229},
{0x6dab,0x6dab,0x461a},
{0x6dae,0x6dae,0x461b},
{0x6db4,0x6db4,0x461c},
{0x6db7,0x6db7,0x556e},
{0x6db9,0x6db9,0x4c26},
{0x6dbd,0x6dbd,0x556f},
{0x6dc2,0x6dc2,0x461d},
{0x6dc8,0x6dc8,0x461f},
{0x6dce,0x6dce,0x4620},
{0x6ddb,0x6ddb,0x422a},
{0x6ddd,0x6ddd,0x422b},
{0x6ddf,0x6ddf,0x4621},
{0x6de0,0x6de0,0x5570},
{0x6de2,0x6de2,0x5571},
{0x6de5,0x6de5,0x5572},
{0x6def,0x6def,0x5573},
{0x6df0,0x6df0,0x4c27},
{0x6df4,0x6df4,0x5574},
{0x6df6,0x6df6,0x4622},
{0x6e00,0x6e00,0x5575},
{0x6e04,0x6e04,0x5576},
{0x6e1e,0x6e1e,0x4624},
{0x6e32,0x6e32,0x4626},
{0x6e36,0x6e36,0x4623},
{0x6e3b,0x6e3b,0x5577},
{0x6e44,0x6e44,0x422c},
{0x6e45,0x6e45,0x4c28},
{0x6e48,0x6e49,0x4627},
{0x6e4b,0x6e4c,0x4629},
{0x6e4f,0x6e4f,0x462b},
{0x6e52,0x6e52,0x5578},
{0x6e53,0x6e54,0x462c},
{0x6e57,0x6e57,0x462e},
{0x6e5d,0x6e5d,0x5579},
{0x6e5e,0x6e5e,0x422d},
{0x6e62,0x6e62,0x557a},
{0x6e63,0x6e63,0x462f},
{0x6e68,0x6e68,0x557b},
{0x6e73,0x6e73,0x4c29},
{0x6e7b,0x6e7b,0x4c2a},
{0x6e7d,0x6e7d,0x4c2b},
{0x6e89,0x6e89,0x4c2c},
{0x6e8d,0x6e8d,0x557c},
{0x6e93,0x6e93,0x4631},
{0x6e99,0x6e99,0x557d},
{0x6ea0,0x6ea0,0x557e},
{0x6ea7,0x6ea7,0x4632},
{0x6ead,0x6eae,0x557f},
{0x6eb1,0x6eb1,0x422e},
{0x6eb3,0x6eb3,0x5581},
{0x6eb4,0x6eb4,0x4633},
{0x6ebb,0x6ebb,0x5582},
{0x6ebc,0x6ebc,0x4c2d},
{0x6ec0,0x6ec0,0x5583},
{0x6ec1,0x6ec1,0x422f},
{0x6ec3,0x6ec3,0x4634},
{0x6ec8,0x6ec8,0x5584},
{0x6ecd,0x6ecd,0x5585},
{0x6ecf,0x6ecf,0x5586},
{0x6eda,0x6edb,0x4c2e},
{0x6eeb,0x6eeb,0x4636},
{0x6eed,0x6eee,0x5587},
{0x6ef9,0x6ef9,0x4637},
{0x6efb,0x6efb,0x4638},
{0x6f04,0x6f04,0x5589},
{0x6f08,0x6f08,0x558a},
{0x6f0a,0x6f0a,0x4639},
{0x6f0c,0x6f0c,0x463a},
{0x6f0d,0x6f0d,0x558b},
{0x6f10,0x6f10,0x4230},
{0x6f16,0x6f16,0x558c},
{0x6f18,0x6f18,0x463b},
{0x6f1b,0x6f1b,0x558d},
{0x6f25,0x6f25,0x463c},
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{0x6f53,0x6f53,0x5591},
{0x6f57,0x6f57,0x4641},
{0x6f59,0x6f59,0x4231},
{0x6f5d,0x6f5d,0x5592},
{0x6f60,0x6f60,0x4642},
{0x6f61,0x6f61,0x4232},
{0x6f68,0x6f68,0x4643},
{0x6f6c,0x6f6c,0x5593},
{0x6f7e,0x6f7e,0x4233},
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{0x6f87,0x6f87,0x4c33},
{0x6f8c,0x6f8c,0x4234},
{0x6f90,0x6f90,0x4644},
{0x6f93,0x6f93,0x5595},
{0x6f96,0x6f96,0x4645},
{0x6f9d,0x6f9d,0x4c34},
{0x6f9f,0x6f9f,0x4647},
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{0x6fae,0x6fae,0x4c35},
{0x6faf,0x6faf,0x4649},
{0x6fb0,0x6fb0,0x5597},
{0x6fb7,0x6fb7,0x4c36},
{0x6fbc,0x6fbc,0x4236},
{0x6fbe,0x6fbe,0x4646},
{0x6fc5,0x6fc5,0x5598},
{0x6fc7,0x6fc7,0x4237},
{0x6fc8,0x6fc9,0x464b},
{0x6fca,0x6fca,0x4238},
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{0x70fa,0x70fa,0x55a6},
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{0x710c,0x710c,0x4669},
{0x711e,0x711e,0x423f},
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{0x712d,0x712d,0x55a9},
{0x712e,0x712e,0x4240},
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{0x7145,0x7145,0x4c3e},
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{0x7472,0x7472,0x4c57},
{0x7481,0x7481,0x46b6},
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{0x74d3,0x74d3,0x55f5},
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{0x74ea,0x74ea,0x55f9},
{0x74eb,0x74eb,0x46c4},
{0x74f4,0x74f4,0x4c5b},
{0x74fa,0x74fa,0x46c6},
{0x74fb,0x74fb,0x4c5c},
{0x74fc,0x74fc,0x55fb},
{0x74ff,0x74ff,0x4256},
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{0x7512,0x7512,0x55fd},
{0x7516,0x7516,0x4c5d},
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{0x7540,0x7540,0x46cf},
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{0x7548,0x7548,0x46d0},
{0x7550,0x7550,0x46d1},
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{0x755f,0x755f,0x5605},
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{0x7572,0x7572,0x46d3},
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{0x7585,0x7585,0x5609},
{0x758c,0x758c,0x46d8},
{0x7595,0x7595,0x560a},
{0x7599,0x7599,0x4c61},
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{0x75a2,0x75a2,0x46da},
{0x75a4,0x75a4,0x4c62},
{0x75b0,0x75b0,0x46dc},
{0x75b7,0x75b7,0x46dd},
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{0x75c1,0x75c1,0x4c63},
{0x75c4,0x75c4,0x4c64},
{0x75c6,0x75c6,0x46e0},
{0x75cc,0x75cc,0x4c65},
{0x75ce,0x75ce,0x4259},
{0x75cf,0x75cf,0x46e1},
{0x75d3,0x75d3,0x46e2},
{0x75d7,0x75d7,0x4c66},
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{0x75df,0x75e0,0x46e4},
{0x75e1,0x75e1,0x4c68},
{0x75e7,0x75e7,0x46e6},
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{0x7618,0x7618,0x46ea},
{0x761b,0x761c,0x46f0},
{0x761d,0x761d,0x4c6c},
{0x7623,0x7623,0x560e},
{0x7625,0x7625,0x46f3},
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{0x8099,0x8099,0x47eb},
{0x809c,0x809c,0x47ec},
{0x80a4,0x80a4,0x47ed},
{0x80a7,0x80a7,0x47ee},
{0x80b8,0x80b8,0x47ef},
{0x80b9,0x80b9,0x56f1},
{0x80c5,0x80c5,0x47f1},
{0x80c8,0x80c8,0x56f2},
{0x80ca,0x80ca,0x429a},
{0x80cd,0x80cd,0x56f3},
{0x80cf,0x80cf,0x4cf2},
{0x80d2,0x80d2,0x56f4},
{0x80d4,0x80d4,0x4cf3},
{0x80d5,0x80d5,0x47f2},
{0x80e0,0x80e0,0x429b},
{0x80e6,0x80e6,0x47f3},
{0x80ed,0x80ed,0x4cf4},
{0x80ee,0x80ee,0x56f5},
{0x80f0,0x80f0,0x4cf5},
{0x80f2,0x80f2,0x56f6},
{0x80f3,0x80f3,0x429c},
{0x80f5,0x80f5,0x47f5},
{0x80f6,0x80f6,0x56f7},
{0x80f7,0x80f7,0x4cf6},
{0x80f9,0x80f9,0x56f8},
{0x80fa,0x80fa,0x4cf7},
{0x80fb,0x80fb,0x47f6},
{0x80fe,0x80fe,0x4cf8},
{0x8103,0x8103,0x4cf9},
{0x810b,0x810b,0x56f9},
{0x810d,0x810d,0x47f4},
{0x8117,0x8117,0x4cfa},
{0x811c,0x811c,0x56fa},
{0x811e,0x811e,0x47f9},
{0x8120,0x8120,0x56fb},
{0x8124,0x8124,0x47fb},
{0x8127,0x8127,0x47fc},
{0x812c,0x812c,0x47fd},
{0x8130,0x8130,0x4cfb},
{0x8135,0x8135,0x47f8},
{0x813c,0x813c,0x56fc},
{0x813d,0x813d,0x47ff},
{0x8145,0x8145,0x56fd},
{0x8147,0x8147,0x56fe},
{0x8152,0x8152,0x56ff},
{0x8157,0x8157,0x4cfc},
{0x8160,0x8160,0x429d},
{0x8161,0x8161,0x5700},
{0x8167,0x8168,0x429e},
{0x8169,0x8169,0x4801},
{0x816d,0x816d,0x42a0},
{0x816f,0x816f,0x4cfd},
{0x8173,0x8173,0x4cfe},
{0x8177,0x8177,0x5701},
{0x8185,0x8185,0x4804},
{0x8186,0x8186,0x5702},
{0x818b,0x818b,0x4cff},
{0x818e,0x818e,0x5703},
{0x8190,0x8190,0x4d00},
{0x8196,0x8196,0x5704},
{0x8198,0x8198,0x4806},
{0x819b,0x819b,0x4d01},
{0x819e,0x819e,0x4d02},
{0x81a2,0x81a2,0x5705},
{0x81ae,0x81ae,0x5706},
{0x81b2,0x81b2,0x4807},
{0x81bb,0x81bb,0x42a1},
{0x81c1,0x81c1,0x4808},
{0x81c3,0x81c3,0x4809},
{0x81c5,0x81c5,0x5707},
{0x81ca,0x81ca,0x42a2},
{0x81cb,0x81cb,0x4d03},
{0x81ce,0x81ce,0x5708},
{0x81d5,0x81d5,0x4d04},
{0x81d6,0x81d6,0x480a},
{0x81d7,0x81d7,0x42a3},
{0x81db,0x81db,0x480b},
{0x81dd,0x81de,0x4d05},
{0x81e1,0x81e1,0x4d07},
{0x81e4,0x81e4,0x480d},
{0x81eb,0x81eb,0x5709},
{0x81ec,0x81ec,0x480f},
{0x81ef,0x81ef,0x4d08},
{0x81f0,0x81f2,0x570a},
{0x81f5,0x81f5,0x570d},
{0x81f6,0x81f6,0x4d09},
{0x81f8,0x81f8,0x570e},
{0x81fd,0x81fd,0x4810},
{0x81ff,0x81ff,0x4811},
{0x8200,0x8200,0x4d0a},
{0x8204,0x8204,0x4813},
{0x820b,0x820b,0x4d0b},
{0x820f,0x820f,0x5710},
{0x8213,0x8214,0x4d0c},
{0x8219,0x8219,0x4815},
{0x821a,0x821a,0x4d0e},
{0x821d,0x821d,0x5711},
{0x8222,0x8222,0x4816},
{0x8228,0x8228,0x5712},
{0x823a,0x823a,0x4d0f},
{0x823c,0x823c,0x4818},
{0x8243,0x8243,0x5713},
{0x8244,0x8244,0x4d10},
{0x8245,0x8245,0x481a},
{0x8249,0x8249,0x4819},
{0x824e,0x824e,0x5714},
{0x8251,0x8251,0x5715},
{0x8256,0x8256,0x5716},
{0x8257,0x8257,0x481e},
{0x825c,0x825c,0x4820},
{0x8260,0x8260,0x42a5},
{0x8263,0x8263,0x4821},
{0x8267,0x8267,0x5717},
{0x826d,0x826d,0x4d11},
{0x8274,0x8274,0x42a6},
{0x827b,0x827b,0x5718},
{0x827d,0x827d,0x4824},
{0x827f,0x827f,0x4825},
{0x8280,0x8281,0x5719},
{0x8283,0x8283,0x4826},
{0x8284,0x8284,0x4d12},
{0x8287,0x8287,0x571b},
{0x8289,0x8289,0x4d13},
{0x828a,0x828a,0x4827},
{0x8291,0x8291,0x4d14},
{0x8293,0x8293,0x4828},
{0x8294,0x8294,0x571c},
{0x8296,0x8296,0x571d},
{0x8298,0x8298,0x571e},
{0x829a,0x829b,0x571f},
{0x82a0,0x82a0,0x5721},
{0x82a1,0x82a1,0x42a8},
{0x82a3,0x82a4,0x42a9},
{0x82a7,0x82a8,0x4829},
{0x82a9,0x82a9,0x42ab},
{0x82aa,0x82aa,0x4d15},
{0x82b0,0x82b0,0x4d16},
{0x82b2,0x82b2,0x482b},
{0x82b4,0x82b4,0x482c},
{0x82ba,0x82ba,0x482d},
{0x82bc,0x82bc,0x482e},
{0x82bf,0x82bf,0x42ac},
{0x82d0,0x82d0,0x4d17},
{0x82d5,0x82d5,0x42ad},
{0x82da,0x82da,0x5722},
{0x82e0,0x82e0,0x5723},
{0x82e2,0x82e2,0x482f},
{0x82e4,0x82e4,0x5724},
{0x82e8,0x82e8,0x4830},
{0x82ea,0x82ea,0x4d18},
{0x82ed,0x82ed,0x5725},
{0x82ef,0x82ef,0x4d19},
{0x82f6,0x82f6,0x4d1a},
{0x82f7,0x82f7,0x4831},
{0x82fd,0x82fd,0x42ae},
{0x8300,0x8300,0x42af},
{0x8307,0x8308,0x4832},
{0x830a,0x830b,0x5726},
{0x830c,0x830c,0x4834},
{0x831b,0x831b,0x4836},
{0x831d,0x831d,0x4837},
{0x831e,0x831f,0x5728},
{0x8321,0x8321,0x572a},
{0x8322,0x8322,0x42b0},
{0x832c,0x832c,0x572b},
{0x832d,0x832d,0x42b1},
{0x832e,0x832e,0x572c},
{0x8330,0x8330,0x4838},
{0x8333,0x8333,0x572d},
{0x8337,0x8337,0x572e},
{0x833a,0x833a,0x42b2},
{0x833c,0x833c,0x4839},
{0x833d,0x833d,0x572f},
{0x8342,0x8342,0x5730},
{0x8344,0x8344,0x483a},
{0x8346,0x8346,0x1df8},
{0x8347,0x8347,0x42b3},
{0x834d,0x834e,0x5731},
{0x8353,0x8353,0x573c},
{0x8354,0x8354,0x4835},
{0x8356,0x8356,0x4d1b},
{0x8357,0x8357,0x483b},
{0x835a,0x835a,0x377a},
{0x8363,0x8363,0x456f},
{0x8370,0x8370,0x5733},
{0x8378,0x8378,0x4d1c},
{0x837d,0x837d,0x42b4},
{0x8380,0x8380,0x5734},
{0x8382,0x8382,0x5735},
{0x8384,0x8384,0x5736},
{0x8394,0x8395,0x483f},
{0x8399,0x8399,0x5737},
{0x839b,0x839b,0x4841},
{0x839c,0x839c,0x5738},
{0x839d,0x839d,0x4842},
{0x83a6,0x83a6,0x5739},
{0x83a7,0x83a7,0x42b5},
{0x83ac,0x83ac,0x573a},
{0x83ad,0x83ad,0x573f},
{0x83be,0x83be,0x573b},
{0x83c9,0x83c9,0x4843},
{0x83cf,0x83cf,0x42b6},
{0x83d0,0x83d0,0x4844},
{0x83d1,0x83d1,0x42b7},
{0x83d4,0x83d4,0x4845},
{0x83dd,0x83dd,0x4846},
{0x83e1,0x83e1,0x42b8},
{0x83e5,0x83e5,0x4847},
{0x83e8,0x83e8,0x573d},
{0x83f8,0x83f8,0x4d1d},
{0x83f9,0x83f9,0x4848},
{0x83fc,0x83fc,0x4d1e},
{0x8401,0x8401,0x42b9},
{0x8406,0x8406,0x42ba},
{0x8415,0x8415,0x4849},
{0x8417,0x8417,0x484b},
{0x8419,0x8419,0x573e},
{0x842f,0x842f,0x5740},
{0x8439,0x8439,0x484c},
{0x8445,0x8445,0x5741},
{0x8447,0x8447,0x5742},
{0x844d,0x844d,0x5743},
{0x844f,0x844f,0x484d},
{0x8451,0x8452,0x484e},
{0x8456,0x8456,0x5744},
{0x8458,0x8458,0x4d1f},
{0x8459,0x845a,0x4850},
{0x845c,0x845c,0x4852},
{0x845f,0x845f,0x42bb},
{0x8460,0x8460,0x5746},
{0x8464,0x8464,0x5747},
{0x8465,0x8465,0x4854},
{0x8467,0x8467,0x5748},
{0x846a,0x846a,0x5749},
{0x8470,0x8470,0x42bc},
{0x8473,0x8473,0x42bd},
{0x8474,0x8474,0x574a},
{0x8478,0x8478,0x4855},
{0x847c,0x847c,0x4856},
{0x847d,0x847d,0x574b},
{0x8481,0x8481,0x4857},
{0x8485,0x8485,0x42be},
{0x8492,0x8492,0x574c},
{0x8493,0x8493,0x4d20},
{0x8495,0x8495,0x574d},
{0x8497,0x8497,0x4859},
{0x849e,0x849e,0x42bf},
{0x84a6,0x84a6,0x485a},
{0x84a9,0x84aa,0x574e},
{0x84b1,0x84b1,0x4d21},
{0x84ba,0x84ba,0x42c0},
{0x84bd,0x84bd,0x4d22},
{0x84be,0x84be,0x485b},
{0x84c7,0x84c8,0x5750},
{0x84cc,0x84cc,0x5752},
{0x84ce,0x84cf,0x485d},
{0x84d3,0x84d3,0x485f},
{0x84e7,0x84e7,0x4861},
{0x84ea,0x84ea,0x4862},
{0x84ef,0x84ef,0x4863},
{0x84f1,0x84f1,0x4864},
{0x84f2,0x84f2,0x5753},
{0x84f7,0x84f7,0x5754},
{0x84fa,0x84fa,0x4865},
{0x84fb,0x84fb,0x4d23},
{0x8502,0x8503,0x5755},
{0x8507,0x8507,0x5757},
{0x850e,0x850e,0x5758},
{0x8510,0x8510,0x5759},
{0x851b,0x851b,0x4866},
{0x851c,0x851c,0x575a},
{0x851e,0x851e,0x42c3},
{0x8522,0x8522,0x575b},
{0x8524,0x8525,0x4867},
{0x8527,0x8527,0x575c},
{0x852a,0x852a,0x575d},
{0x852b,0x852b,0x4869},
{0x852f,0x852f,0x42c4},
{0x8532,0x8532,0x42c2},
{0x8533,0x8533,0x575e},
{0x8536,0x8536,0x575f},
{0x853f,0x853f,0x5760},
{0x8546,0x8546,0x4d24},
{0x854f,0x854f,0x486a},
{0x8550,0x8550,0x5761},
{0x8551,0x8551,0x486d},
{0x8552,0x8552,0x5762},
{0x8556,0x8556,0x4d25},
{0x855c,0x855c,0x5763},
{0x855d,0x855d,0x4d26},
{0x855f,0x8560,0x5765},
{0x8561,0x8562,0x486e},
{0x8564,0x8564,0x42c5},
{0x856f,0x856f,0x486b},
{0x8579,0x8579,0x5767},
{0x857a,0x857a,0x42c6},
{0x857b,0x857b,0x4871},
{0x857d,0x857d,0x4872},
{0x857f,0x857f,0x4873},
{0x8581,0x8581,0x4874},
{0x8585,0x8585,0x4d27},
{0x8586,0x8586,0x4875},
{0x8589,0x8589,0x5768},
{0x858b,0x858b,0x5769},
{0x858c,0x858c,0x42c7},
{0x8593,0x8593,0x4876},
{0x8598,0x8598,0x4d28},
{0x859d,0x859d,0x4877},
{0x859f,0x859f,0x4878},
{0x85a0,0x85a0,0x576a},
{0x85a2,0x85a2,0x42c8},
{0x85a5,0x85a5,0x576b},
{0x85a7,0x85a7,0x576c},
{0x85b4,0x85b4,0x576d},
{0x85b6,0x85b6,0x576e},
{0x85b8,0x85b8,0x576f},
{0x85bc,0x85bc,0x487c},
{0x85bd,0x85bf,0x5770},
{0x85c2,0x85c2,0x5773},
{0x85c7,0x85c7,0x487d},
{0x85ca,0x85ca,0x487e},
{0x85cb,0x85cb,0x42c9},
{0x85d8,0x85d9,0x487f},
{0x85da,0x85da,0x5774},
{0x85df,0x85df,0x4881},
{0x85e0,0x85e0,0x5775},
{0x85e1,0x85e1,0x4882},
{0x85e6,0x85e6,0x4883},
{0x85e8,0x85e8,0x5776},
{0x85ed,0x85ed,0x42ca},
{0x85f3,0x85f3,0x5777},
{0x85f6,0x85f6,0x4884},
{0x85fc,0x85fc,0x5778},
{0x85ff,0x85ff,0x42cb},
{0x8600,0x8600,0x4885},
{0x8604,0x8605,0x42cc},
{0x860d,0x860e,0x5779},
{0x8610,0x8610,0x42ce},
{0x8611,0x8611,0x4886},
{0x8618,0x8618,0x42d0},
{0x8619,0x8619,0x577b},
{0x861b,0x861b,0x577c},
{0x861e,0x861e,0x4887},
{0x8621,0x8621,0x4888},
{0x8624,0x8624,0x4889},
{0x8627,0x8627,0x488a},
{0x8636,0x8636,0x577d},
{0x8638,0x8638,0x42d1},
{0x8639,0x8639,0x488c},
{0x863a,0x863a,0x577e},
{0x863c,0x863c,0x488d},
{0x863d,0x863d,0x577f},
{0x8640,0x8640,0x488f},
{0x8641,0x8641,0x41b8},
{0x8642,0x8642,0x4d29},
{0x8646,0x8646,0x4d2a},
{0x8653,0x8653,0x4890},
{0x8656,0x8656,0x4891},
{0x8657,0x8657,0x42d2},
{0x8658,0x8659,0x5780},
{0x865d,0x865d,0x5782},
{0x8660,0x8661,0x5783},
{0x8662,0x8662,0x42d3},
{0x8664,0x8664,0x5785},
{0x8669,0x8669,0x5786},
{0x8675,0x8675,0x42d5},
{0x8676,0x8676,0x5787},
{0x8677,0x8677,0x4892},
{0x8687,0x8687,0x4893},
{0x8688,0x8688,0x5799},
{0x8689,0x8689,0x4894},
{0x8696,0x8696,0x5788},
{0x869a,0x869a,0x5789},
{0x869c,0x869d,0x4895},
{0x86a1,0x86a1,0x578a},
{0x86a6,0x86a6,0x578b},
{0x86ad,0x86ad,0x578c},
{0x86b1,0x86b1,0x4897},
{0x86b3,0x86b3,0x4898},
{0x86b4,0x86b5,0x578d},
{0x86b7,0x86b7,0x578f},
{0x86b8,0x86b8,0x42d6},
{0x86b9,0x86b9,0x5790},
{0x86bf,0x86bf,0x5791},
{0x86c0,0x86c0,0x4d2b},
{0x86c1,0x86c1,0x4899},
{0x86c3,0x86c3,0x489a},
{0x86c5,0x86c5,0x5792},
{0x86d1,0x86d1,0x489b},
{0x86d2,0x86d2,0x5793},
{0x86d5,0x86d5,0x489c},
{0x86d7,0x86d7,0x489d},
{0x86da,0x86da,0x5794},
{0x86dc,0x86dc,0x5795},
{0x86e0,0x86e0,0x5796},
{0x86e3,0x86e3,0x489e},
{0x86e5,0x86e5,0x5797},
{0x86e6,0x86e6,0x489f},
{0x86e7,0x86e7,0x5798},
{0x86fc,0x86fc,0x42d7},
{0x8704,0x8704,0x579a},
{0x8705,0x8705,0x48a1},
{0x8707,0x8707,0x48a2},
{0x870e,0x870e,0x48a3},
{0x870f,0x870f,0x579b},
{0x8710,0x8710,0x48a4},
{0x8714,0x8714,0x4d2c},
{0x871f,0x871f,0x48a5},
{0x8721,0x8721,0x48a6},
{0x8722,0x8722,0x4d2d},
{0x8723,0x8723,0x48a7},
{0x872e,0x872e,0x4d2e},
{0x872f,0x872f,0x579c},
{0x8731,0x8731,0x48a8},
{0x8732,0x8732,0x579d},
{0x8739,0x8739,0x4d2f},
{0x873a,0x873a,0x48a9},
{0x873c,0x873d,0x579e},
{0x8740,0x8740,0x48aa},
{0x8743,0x8743,0x48ab},
{0x8745,0x8745,0x57a0},
{0x874d,0x874d,0x57a1},
{0x8751,0x8751,0x48ac},
{0x8758,0x8758,0x48ad},
{0x875d,0x875d,0x4d30},
{0x8761,0x8761,0x57a2},
{0x8764,0x8765,0x48ae},
{0x876f,0x876f,0x57a3},
{0x8772,0x8772,0x48b0},
{0x877b,0x877b,0x4d31},
{0x877c,0x877c,0x48b1},
{0x8783,0x8786,0x57a4},
{0x8787,0x8787,0x42d8},
{0x8789,0x8789,0x48b5},
{0x878b,0x878b,0x48b6},
{0x878c,0x878c,0x4d32},
{0x878e,0x878e,0x4d33},
{0x8790,0x8790,0x57a8},
{0x8793,0x8793,0x48b7},
{0x8795,0x8795,0x57a9},
{0x8797,0x8798,0x4d34},
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{0x977b,0x977b,0x5946},
{0x977d,0x977d,0x4e05},
{0x977f,0x977f,0x4e06},
{0x9780,0x9780,0x5947},
{0x9789,0x9789,0x5948},
{0x9795,0x9795,0x4324},
{0x9796,0x9796,0x49e7},
{0x9797,0x9797,0x5949},
{0x9799,0x9799,0x4e07},
{0x979e,0x979e,0x49e8},
{0x979f,0x979f,0x4e08},
{0x97ac,0x97ac,0x4e09},
{0x97ae,0x97ae,0x4325},
{0x97b1,0x97b2,0x49e9},
{0x97b8,0x97b8,0x594a},
{0x97b9,0x97b9,0x4e0a},
{0x97ba,0x97ba,0x4326},
{0x97bc,0x97bc,0x594b},
{0x97be,0x97be,0x49eb},
{0x97bf,0x97bf,0x594c},
{0x97c1,0x97c1,0x4327},
{0x97c4,0x97c5,0x594d},
{0x97c7,0x97c7,0x594f},
{0x97c9,0x97c9,0x4328},
{0x97ca,0x97ca,0x5950},
{0x97cc,0x97cc,0x49ec},
{0x97cd,0x97cd,0x4e0b},
{0x97ce,0x97ce,0x5951},
{0x97d0,0x97d0,0x5952},
{0x97d1,0x97d1,0x49ed},
{0x97d4,0x97d4,0x49ee},
{0x97d7,0x97d7,0x5953},
{0x97d8,0x97d8,0x49ef},
{0x97db,0x97db,0x4329},
{0x97dd,0x97dd,0x5954},
{0x97e0,0x97e0,0x4e0c},
{0x97e1,0x97e1,0x49f0},
{0x97e4,0x97e4,0x5955},
{0x97ef,0x97ef,0x4e0d},
{0x97f1,0x97f1,0x49f1},
{0x97f7,0x97f8,0x5956},
{0x97fa,0x97fa,0x5958},
{0x9804,0x9804,0x49f2},
{0x9807,0x9807,0x4e0e},
{0x980d,0x980d,0x49f3},
{0x9814,0x9814,0x49f4},
{0x9816,0x9816,0x49f5},
{0x9819,0x9819,0x5959},
{0x981c,0x981c,0x595a},
{0x9820,0x9820,0x595b},
{0x9825,0x9825,0x49fa},
{0x9826,0x9826,0x4e0f},
{0x982e,0x982e,0x4e10},
{0x982f,0x982f,0x595c},
{0x9832,0x9833,0x49f8},
{0x9835,0x9835,0x595d},
{0x9844,0x9844,0x595e},
{0x9847,0x9847,0x49fb},
{0x984a,0x984a,0x595f},
{0x9851,0x9851,0x5960},
{0x9856,0x9856,0x432a},
{0x9862,0x9863,0x4e11},
{0x9866,0x9866,0x49fc},
{0x986a,0x986a,0x5961},
{0x98ab,0x98ab,0x49fd},
{0x98ad,0x98ad,0x49fe},
{0x98ae,0x98ae,0x5962},
{0x98b0,0x98b0,0x49ff},
{0x98b4,0x98b4,0x4e13},
{0x98b7,0x98b7,0x4a01},
{0x98bb,0x98bc,0x4a02},
{0x98c2,0x98c2,0x4a04},
{0x98c5,0x98c5,0x4e14},
{0x98c7,0x98c7,0x4a05},
{0x98cb,0x98cb,0x4a06},
{0x98cc,0x98cc,0x5963},
{0x98e1,0x98e1,0x4a07},
{0x98e3,0x98e3,0x4a08},
{0x98e6,0x98e6,0x5964},
{0x98e7,0x98e7,0x432b},
{0x98ea,0x98ea,0x4a09},
{0x98f0,0x98f1,0x4a0a},
{0x98f3,0x98f3,0x4a0c},
{0x98f6,0x98f6,0x5965},
{0x9902,0x9902,0x4e15},
{0x9907,0x9907,0x5966},
{0x9908,0x9908,0x4a0d},
{0x9911,0x9911,0x4e16},
{0x9915,0x9915,0x4e17},
{0x9916,0x9917,0x4a10},
{0x991a,0x991c,0x4a13},
{0x991f,0x991f,0x5967},
{0x9922,0x9922,0x5968},
{0x9926,0x9926,0x5969},
{0x992b,0x992b,0x596a},
{0x9931,0x9931,0x4a17},
{0x9934,0x9934,0x596b},
{0x9935,0x9935,0x4e18},
{0x9939,0x9939,0x596c},
{0x993a,0x993c,0x4a18},
{0x9941,0x9941,0x4a1b},
{0x9946,0x9946,0x4a1c},
{0x9947,0x9947,0x596d},
{0x9948,0x9948,0x4e19},
{0x994e,0x994e,0x4a1d},
{0x9954,0x9954,0x4e1a},
{0x9958,0x9958,0x432c},
{0x9959,0x9959,0x596e},
{0x995b,0x995b,0x596f},
{0x995e,0x995e,0x4e1b},
{0x9960,0x9960,0x4a1e},
{0x999b,0x999b,0x5970},
{0x999d,0x999d,0x5971},
{0x999f,0x999f,0x5972},
{0x99a3,0x99a3,0x4a1f},
{0x99a6,0x99a6,0x4a20},
{0x99b0,0x99b0,0x5973},
{0x99b2,0x99b2,0x5974},
{0x99b5,0x99b5,0x5975},
{0x99bd,0x99bd,0x4a21},
{0x99bf,0x99bf,0x4a22},
{0x99c3,0x99c3,0x4a23},
{0x99d3,0x99d3,0x5976},
{0x99d4,0x99d4,0x4a24},
{0x99d9,0x99d9,0x4a25},
{0x99da,0x99da,0x5977},
{0x99dc,0x99dc,0x5978},
{0x99de,0x99de,0x4a26},
{0x99e1,0x99e1,0x4e1c},
{0x99e7,0x99e7,0x5979},
{0x99ea,0x99ec,0x597a},
{0x99f0,0x99f0,0x4a28},
{0x99f4,0x99f5,0x597d},
{0x99f9,0x99f9,0x4a29},
{0x99fc,0x99fc,0x4a2a},
{0x99fd,0x99fe,0x597f},
{0x9a03,0x9a03,0x432d},
{0x9a04,0x9a04,0x5981},
{0x9a0a,0x9a0a,0x4a2b},
{0x9a0b,0x9a0b,0x5982},
{0x9a0c,0x9a0c,0x4e1d},
{0x9a10,0x9a10,0x4e1e},
{0x9a11,0x9a11,0x4a2c},
{0x9a1a,0x9a1a,0x4a2d},
{0x9a1e,0x9a1e,0x5983},
{0x9a20,0x9a20,0x4a2e},
{0x9a22,0x9a22,0x5984},
{0x9a23,0x9a23,0x4e1f},
{0x9a31,0x9a31,0x4a2f},
{0x9a33,0x9a33,0x5985},
{0x9a35,0x9a35,0x5986},
{0x9a41,0x9a41,0x4e20},
{0x9a44,0x9a44,0x4a30},
{0x9a47,0x9a47,0x5987},
{0x9a4b,0x9a4b,0x5989},
{0x9a4c,0x9a4c,0x4a31},
{0x9a51,0x9a51,0x4e21},
{0x9a54,0x9a54,0x598a},
{0x9a58,0x9a58,0x4a32},
{0x9a5d,0x9a5d,0x598b},
{0x9aaa,0x9aaa,0x598c},
{0x9aac,0x9aac,0x598d},
{0x9aae,0x9aae,0x598e},
{0x9aaf,0x9aaf,0x4a34},
{0x9ab2,0x9ab2,0x598f},
{0x9ab4,0x9ab4,0x5990},
{0x9ab7,0x9ab7,0x4a36},
{0x9ab9,0x9ab9,0x4a38},
{0x9abb,0x9abb,0x5991},
{0x9abd,0x9abe,0x4e22},
{0x9abf,0x9abf,0x5992},
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{0x9ac3,0x9ac3,0x432f},
{0x9ac6,0x9ac6,0x4a3a},
{0x9ac8,0x9ac8,0x5993},
{0x9ace,0x9ace,0x4330},
{0x9ad0,0x9ad0,0x4a3b},
{0x9ad2,0x9ad2,0x4a3c},
{0x9ad5,0x9ad5,0x4a3d},
{0x9ad6,0x9ad6,0x4331},
{0x9ad7,0x9ad7,0x5994},
{0x9adb,0x9adb,0x5995},
{0x9ae0,0x9ae0,0x4a3e},
{0x9ae4,0x9ae4,0x5996},
{0x9ae5,0x9ae5,0x4a3f},
{0x9ae7,0x9ae7,0x5997},
{0x9ae9,0x9ae9,0x4a40},
{0x9aec,0x9aec,0x5998},
{0x9af2,0x9af3,0x5999},
{0x9af5,0x9af5,0x599b},
{0x9afa,0x9afa,0x599c},
{0x9afd,0x9afd,0x599d},
{0x9aff,0x9b00,0x599e},
{0x9b01,0x9b01,0x4e24},
{0x9b02,0x9b02,0x4332},
{0x9b04,0x9b05,0x59a0},
{0x9b08,0x9b08,0x4333},
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{0x9b0b,0x9b0b,0x4e26},
{0x9b0c,0x9b0c,0x4a41},
{0x9b0d,0x9b0e,0x4e27},
{0x9b10,0x9b10,0x4a42},
{0x9b12,0x9b12,0x4a43},
{0x9b16,0x9b16,0x4a44},
{0x9b19,0x9b19,0x4e29},
{0x9b1b,0x9b1b,0x59a2},
{0x9b1c,0x9b1c,0x4a45},
{0x9b1d,0x9b1d,0x4f49},
{0x9b26,0x9b26,0x59a3},
{0x9b2b,0x9b2b,0x4a46},
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{0x9b5b,0x9b5b,0x59ab},
{0x9b5e,0x9b5e,0x4336},
{0x9b61,0x9b61,0x59ac},
{0x9b63,0x9b63,0x4a4a},
{0x9b65,0x9b65,0x4a4b},
{0x9b66,0x9b66,0x4337},
{0x9b68,0x9b68,0x4e2d},
{0x9b6a,0x9b6a,0x59ad},
{0x9b6b,0x9b6c,0x4a4c},
{0x9b6d,0x9b6e,0x59ae},
{0x9b76,0x9b77,0x4a4e},
{0x9b78,0x9b78,0x59b0},
{0x9b7f,0x9b7f,0x59b1},
{0x9b80,0x9b80,0x4e2e},
{0x9b84,0x9b84,0x4338},
{0x9b85,0x9b85,0x59b2},
{0x9b86,0x9b86,0x4e2f},
{0x9b87,0x9b87,0x59b3},
{0x9b89,0x9b89,0x59b4},
{0x9b8a,0x9b8a,0x4339},
{0x9b8b,0x9b8b,0x59b5},
{0x9b8d,0x9b8d,0x59b6},
{0x9b90,0x9b90,0x4e30},
{0x9b94,0x9b94,0x59b7},
{0x9b9a,0x9b9a,0x59b8},
{0x9b9d,0x9b9d,0x4e31},
{0x9b9e,0x9b9e,0x433a},
{0x9ba6,0x9ba6,0x4a50},
{0x9ba9,0x9ba9,0x59b9},
{0x9bac,0x9bac,0x4a51},
{0x9bb0,0x9bb0,0x4e32},
{0x9bb2,0x9bb2,0x4a53},
{0x9bb7,0x9bb7,0x59ba},
{0x9bb8,0x9bb8,0x4a54},
{0x9bbc,0x9bbc,0x59bb},
{0x9bbe,0x9bbe,0x4a55},
{0x9bbf,0x9bbf,0x4e33},
{0x9bc8,0x9bc8,0x4e34},
{0x9bce,0x9bce,0x433b},
{0x9bd0,0x9bd0,0x59bc},
{0x9bd8,0x9bd8,0x4a57},
{0x9bdd,0x9bdd,0x4a58},
{0x9be5,0x9be5,0x433c},
{0x9bea,0x9bea,0x4a59},
{0x9bee,0x9bee,0x4a5b},
{0x9bef,0x9bef,0x4a5a},
{0x9bf3,0x9bf3,0x4a56},
{0x9bf8,0x9bf8,0x433d},
{0x9bf9,0x9bf9,0x59bd},
{0x9bff,0x9bff,0x4e35},
{0x9c02,0x9c02,0x4e36},
{0x9c0f,0x9c0f,0x59be},
{0x9c11,0x9c11,0x59bf},
{0x9c16,0x9c16,0x4a5f},
{0x9c18,0x9c1a,0x4a60},
{0x9c1c,0x9c1c,0x4e37},
{0x9c1d,0x9c1d,0x4a63},
{0x9c1e,0x9c1e,0x59c0},
{0x9c22,0x9c22,0x4a64},
{0x9c23,0x9c23,0x433e},
{0x9c26,0x9c26,0x59c1},
{0x9c28,0x9c28,0x59c2},
{0x9c29,0x9c29,0x4a65},
{0x9c31,0x9c31,0x4a67},
{0x9c35,0x9c35,0x4e38},
{0x9c37,0x9c37,0x4a68},
{0x9c3d,0x9c3d,0x59c3},
{0x9c43,0x9c43,0x59c4},
{0x9c44,0x9c44,0x4e39},
{0x9c45,0x9c45,0x4a69},
{0x9c49,0x9c4a,0x4a6c},
{0x9c4e,0x9c4e,0x59c5},
{0x9c4f,0x9c50,0x433f},
{0x9c54,0x9c54,0x4a6f},
{0x9c56,0x9c56,0x4e3a},
{0x9c58,0x9c58,0x4a70},
{0x9c5b,0x9c5b,0x4a71},
{0x9c5c,0x9c5c,0x4a6a},
{0x9c5d,0x9c5d,0x4a72},
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{0x9c69,0x9c6b,0x4a74},
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{0x9ce6,0x9ce6,0x4a7c},
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{0x9cf7,0x9cf7,0x59c8},
{0x9cf9,0x9cf9,0x59c9},
{0x9d0b,0x9d0b,0x4a7e},
{0x9d11,0x9d11,0x4a80},
{0x9d17,0x9d18,0x4a81},
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{0x9d1d,0x9d1e,0x4342},
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{0x9d32,0x9d32,0x4a86},
{0x9d33,0x9d34,0x59cc},
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{0x9d83,0x9d83,0x59d4},
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{0x9ee4,0x9ee4,0x4e49},
{0x9eec,0x9eed,0x59f6},
{0x9ef0,0x9ef0,0x4e4a},
{0x9ef1,0x9ef1,0x59f8},
{0x9ef2,0x9ef2,0x4e4b},
{0x9ef5,0x9ef5,0x59f9},
{0x9ef8,0x9ef8,0x59fa},
{0x9eff,0x9eff,0x4aa9},
{0x9f02,0x9f02,0x4aaa},
{0x9f03,0x9f03,0x4aac},
{0x9f09,0x9f09,0x4e4c},
{0x9f0f,0x9f0f,0x4e4d},
{0x9f11,0x9f11,0x59fb},
{0x9f14,0x9f14,0x4e4e},
{0x9f16,0x9f16,0x59fc},
{0x9f1a,0x9f1a,0x59fd},
{0x9f1b,0x9f1b,0x4e4f},
{0x9f1f,0x9f1f,0x59fe},
{0x9f22,0x9f22,0x4e50},
{0x9f26,0x9f26,0x4e51},
{0x9f2a,0x9f2b,0x4e52},
{0x9f31,0x9f32,0x59ff},
{0x9f34,0x9f34,0x4e54},
{0x9f3a,0x9f3a,0x4aad},
{0x9f3c,0x9f3c,0x5a01},
{0x9f3d,0x9f3d,0x4aae},
{0x9f3f,0x9f3f,0x5a02},
{0x9f43,0x9f44,0x5a03},
{0x9f46,0x9f46,0x4aaf},
{0x9f47,0x9f47,0x5a05},
{0x9f53,0x9f53,0x4ab0},
{0x9f55,0x9f55,0x4ab1},
{0x9f56,0x9f56,0x5a06},
{0x9f58,0x9f58,0x4ab2},
{0x9f5a,0x9f5a,0x4e55},
{0x9f5d,0x9f5d,0x4ab4},
{0x9f5e,0x9f5e,0x5a07},
{0x9f69,0x9f69,0x4ab6},
{0x9f6d,0x9f6d,0x4ab7},
{0x9f6e,0x9f6e,0x5a08},
{0x9f6f,0x9f6f,0x4e56},
{0x9f70,0x9f70,0x4ab8},
{0x9f73,0x9f73,0x5a09},
{0x9f7a,0x9f7a,0x5a0a},
{0x9f7d,0x9f7d,0x5a0b},
{0x9f8f,0x9f8f,0x5a0c},
{0x9f91,0x9f92,0x5a0d},
{0x9f96,0x9f96,0x5a0f},
{0x9f97,0x9f97,0x4350},
{0x9f9e,0x9f9e,0x4e57},
{0x9fa1,0x9fa1,0x5a10},
{0x9fa3,0x9fa3,0x5a11},
{0x9fa5,0x9fa5,0x4e58},
{0x9fb4,0x9fb4,0x36e0},
{0x9fbc,0x9fbc,0x3c47},
{0x9fbd,0x9fbd,0x3c45},
{0x9fbe,0x9fbe,0x3c4a},
{0x9fbf,0x9fc2,0x4e64},
{0x9fc4,0x9fc4,0x3709},
{0x9fc6,0x9fc6,0x3758},
{0x9fcc,0x9fcc,0x4ebc},
{0xa7b5,0xa7b5,0x3e25},
{0xab53,0xab53,0x3e27},
{0xf860,0xf862,0x3c54},
{0xf87a,0xf87a,0x3c57},
{0xf87f,0xf87f,0x3c58},
{0xf909,0xf909,0x35ab},
{0xf91d,0xf91d,0x3450},
{0xf91f,0xf91f,0x3704},
{0xf928,0xf928,0x4f4f},
{0xf929,0xf929,0x4f51},
{0xf936,0xf936,0x3452},
{0xf95f,0xf95f,0x3693},
{0xf970,0xf970,0x3420},
{0xf983,0xf983,0x3708},
{0xf992,0xf993,0x1e81},
{0xf999,0xf999,0x1e83},
{0xf99a,0xf99a,0x3711},
{0xf9a2,0xf9a2,0x370f},
{0xf9c3,0xf9c3,0x1e80},
{0xf9d0,0xf9d0,0x3454},
{0xf9dc,0xf9dc,0x3451},
{0xf9ec,0xf9ec,0x1e46},
{0xfa03,0xfa03,0x3684},
{0xfa10,0xfa10,0x1e42},
{0xfa11,0xfa11,0x37d2},
{0xfa15,0xfa15,0x4f53},
{0xfa24,0xfa24,0x4948},
{0xfa30,0xfa30,0x3446},
{0xfa31,0xfa31,0x3430},
{0xfa32,0xfa32,0x344d},
{0xfa33,0xfa33,0x3449},
{0xfa34,0xfa34,0x341a},
{0xfa35,0xfa35,0x3442},
{0xfa36,0xfa36,0x1de3},
{0xfa37,0xfa37,0x3436},
{0xfa38,0xfa38,0x3415},
{0xfa39,0xfa39,0x3448},
{0xfa3a,0xfa3a,0x344b},
{0xfa3b,0xfa3b,0x3431},
{0xfa3c,0xfa3c,0x41c5},
{0xfa3d,0xfa3d,0x340e},
{0xfa3e,0xfa3e,0x3410},
{0xfa3f,0xfa3f,0x3433},
{0xfa40,0xfa40,0x3439},
{0xfa41,0xfa41,0x3445},
{0xfa42,0xfa42,0x3416},
{0xfa43,0xfa43,0x3428},
{0xfa44,0xfa44,0x343f},
{0xfa45,0xfa45,0x340f},
{0xfa46,0xfa46,0x1e14},
{0xfa47,0xfa47,0x3414},
{0xfa48,0xfa48,0x3423},
{0xfa49,0xfa49,0x3c26},
{0xfa4a,0xfa4a,0x1e34},
{0xfa4b,0xfa4b,0x3443},
{0xfa4c,0xfa4c,0x3424},
{0xfa4d,0xfa4d,0x3421},
{0xfa4e,0xfa4e,0x3417},
{0xfa4f,0xfa4f,0x344f},
{0xfa50,0xfa50,0x342f},
{0xfa51,0xfa51,0x3427},
{0xfa52,0xfa52,0x340d},
{0xfa53,0xfa53,0x343b},
{0xfa54,0xfa54,0x341f},
{0xfa55,0xfa55,0x343d},
{0xfa56,0xfa56,0x342e},
{0xfa57,0xfa57,0x3457},
{0xfa58,0xfa58,0x47be},
{0xfa59,0xfa59,0x3440},
{0xfa5a,0xfa5a,0x3429},
{0xfa5b,0xfa5c,0x3425},
{0xfa5d,0xfa5d,0x3777},
{0xfa5e,0xfa5e,0x3776},
{0xfa5f,0xfa5f,0x3437},
{0xfa60,0xfa60,0x3413},
{0xfa61,0xfa61,0x3422},
{0xfa62,0xfa62,0x3409},
{0xfa63,0xfa63,0x341b},
{0xfa64,0xfa64,0x3444},
{0xfa65,0xfa65,0x3434},
{0xfa66,0xfa66,0x3c2b},
{0xfa67,0xfa67,0x3408},
{0xfa68,0xfa68,0x343e},
{0xfa69,0xfa69,0x3419},
{0xfa6a,0xfa6a,0x1e6c},
{0xfa6b,0xfa6b,0x35ac},
{0xfa6c,0xfa6c,0x37c9},
{0xfa6d,0xfa6d,0x357f},
{0xfe10,0xfe10,0x204c},
{0xfe11,0xfe12,0x1ecf},
{0xfe17,0xfe18,0x3fc9},
{0xfe19,0xfe19,0x1ed9},
{0xfe45,0xfe46,0x315f},
{0xfe47,0xfe48,0x1edf},
{0xff5f,0xff60,0x2f63},
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{0xd83cdd10,0xd83cdd29,0x2714},
{0xd83cdd30,0xd83cdd49,0x2a95},
{0xd83cdd50,0xd83cdd69,0x2987},
{0xd83cdd70,0xd83cdd89,0x2dc1},
{0xd83cde02,0xd83cde02,0x2ae9},
{0xd83cde37,0xd83cde37,0x2b10},
{0xd83ddf9c,0xd83ddf9c,0x2fd4},
{0xd840dc0b,0xd840dc0b,0x360f},
{0xd840dc89,0xd840dc89,0x4351},
{0xd840dc8a,0xd840dc8a,0x371c},
{0xd840dca2,0xd840dca2,0x4358},
{0xd840dca4,0xd840dca4,0x435b},
{0xd840dcb0,0xd840dcb0,0x3781},
{0xd840dcf5,0xd840dcf5,0x4e59},
{0xd840dd58,0xd840dd58,0x4e6b},
{0xd840dda2,0xd840dda2,0x3621},
{0xd840de13,0xd840de13,0x436b},
{0xd840df2b,0xd840df2b,0x4382},
{0xd840df71,0xd840df71,0x438b},
{0xd840df81,0xd840df81,0x4389},
{0xd840dff9,0xd840dff9,0x438f},
{0xd841dc4a,0xd841dc4a,0x4391},
{0xd841dd09,0xd841dd09,0x4393},
{0xd841dd3f,0xd841dd3f,0x376c},
{0xd841ddb1,0xd841ddb1,0x4e70},
{0xd841ddd6,0xd841ddd6,0x439c},
{0xd841de11,0xd841de11,0x37d6},
{0xd841de28,0xd841de28,0x3719},
{0xd841deec,0xd841deec,0x4e73},
{0xd841df4f,0xd841df4f,0x43a0},
{0xd841dfc8,0xd841dfc8,0x4ea0},
{0xd842dc07,0xd842dc07,0x43a7},
{0xd842dc3a,0xd842dc3a,0x43a9},
{0xd842dcb9,0xd842dcb9,0x43af},
{0xd842dd0e,0xd842dd0e,0x34d3},
{0xd842dd7c,0xd842dd7c,0x43b3},
{0xd842dd84,0xd842dd84,0x371d},
{0xd842dd9d,0xd842dd9d,0x43b4},
{0xd842de64,0xd842de64,0x35bb},
{0xd842ded3,0xd842ded3,0x43b9},
{0xd842df1d,0xd842df1d,0x43bc},
{0xd842df9f,0xd842df9f,0x35eb},
{0xd842dfb7,0xd842dfb7,0x358a},
{0xd843dd45,0xd843dd45,0x43cf},
{0xd843dd58,0xd843dd58,0x4e7a},
{0xd843dde1,0xd843dde1,0x43dd},
{0xd843de64,0xd843de64,0x43ec},
{0xd843de6d,0xd843de6d,0x43e4},
{0xd843de95,0xd843de95,0x43e3},
{0xd843df5f,0xd843df5f,0x43ef},
{0xd844de01,0xd844de01,0x4406},
{0xd844de3d,0xd844de3d,0x3681},
{0xd844de55,0xd844de55,0x4407},
{0xd844de74,0xd844de74,0x440d},
{0xd844de7b,0xd844de7b,0x4409},
{0xd844ded7,0xd844ded7,0x4415},
{0xd844dee4,0xd844dee4,0x4414},
{0xd844defd,0xd844defd,0x441b},
{0xd844df1b,0xd844df1b,0x41b0},
{0xd844df36,0xd844df36,0x441d},
{0xd844df44,0xd844df44,0x441e},
{0xd844dfc4,0xd844dfc4,0x4429},
{0xd845dc6d,0xd845dc6d,0x4436},
{0xd845dc6e,0xd845dc6e,0x41b5},
{0xd845ddd7,0xd845ddd7,0x4440},
{0xd845de47,0xd845de47,0x4448},
{0xd845deb4,0xd845deb4,0x41c6},
{0xd845df06,0xd845df06,0x4454},
{0xd845df42,0xd845df42,0x4455},
{0xd846dcbd,0xd846dcbd,0x41c1},
{0xd846ddc3,0xd846ddc3,0x4475},
{0xd846de1a,0xd846de1a,0x1e91},
{0xd847dc56,0xd847dc56,0x4483},
{0xd847dd2d,0xd847dd2d,0x4488},
{0xd847dd45,0xd847dd45,0x4489},
{0xd847dd62,0xd847dd62,0x448b},
{0xd847dd78,0xd847dd78,0x448a},
{0xd847dd92,0xd847dd92,0x4494},
{0xd847dd9c,0xd847dd9c,0x4490},
{0xd847dda1,0xd847dda1,0x448f},
{0xd847ddb7,0xd847ddb7,0x4497},
{0xd847dde0,0xd847dde0,0x4499},
{0xd847de33,0xd847de33,0x449a},
{0xd847de34,0xd847de34,0x41cd},
{0xd847df1e,0xd847df1e,0x44a7},
{0xd847df76,0xd847df76,0x44ae},
{0xd847dffa,0xd847dffa,0x44b1},
{0xd848dd7b,0xd848dd7b,0x44bf},
{0xd848de18,0xd848de18,0x4aa1},
{0xd848df1e,0xd848df1e,0x44c5},
{0xd848dfad,0xd848dfad,0x44c8},
{0xd849de09,0xd849de09,0x3c53},
{0xd849def3,0xd849def3,0x44e0},
{0xd84adc5b,0xd84adc5b,0x44ef},
{0xd84adcab,0xd84adcab,0x44f5},
{0xd84add8f,0xd84add8f,0x44f9},
{0xd84adeb8,0xd84adeb8,0x4503},
{0xd84adf46,0xd84adf46,0x4510},
{0xd84adf4f,0xd84adf50,0x4507},
{0xd84adfa6,0xd84adfa6,0x4513},
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{0xd84bdc24,0xd84bdc24,0x4516},
{0xd84bdde1,0xd84bdde1,0x452e},
{0xd84bde42,0xd84bde42,0x4e9c},
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{0xd84cddb6,0xd84cddb6,0x4550},
{0xd84cddc3,0xd84cddc3,0x454e},
{0xd84cddc4,0xd84cddc4,0x41f8},
{0xd84cddf5,0xd84cddf5,0x454f},
{0xd84cdf72,0xd84cdf72,0x4561},
{0xd84cdfcc,0xd84cdfcc,0x373c},
{0xd84cdfd0,0xd84cdfd0,0x4568},
{0xd84cdfd2,0xd84cdfd2,0x4564},
{0xd84cdfd3,0xd84cdfd3,0x4563},
{0xd84cdfd5,0xd84cdfd5,0x456a},
{0xd84cdfda,0xd84cdfda,0x456c},
{0xd84cdfdf,0xd84cdfdf,0x456e},
{0xd84cdfe4,0xd84cdfe4,0x4569},
{0xd84cdffe,0xd84cdffe,0x3c3e},
{0xd84ddc4a,0xd84ddc4a,0x4576},
{0xd84ddc4b,0xd84ddc4b,0x4578},
{0xd84ddc51,0xd84ddc51,0x4577},
{0xd84ddc65,0xd84ddc65,0x457c},
{0xd84ddce4,0xd84ddce4,0x4596},
{0xd84ddd5a,0xd84ddd5a,0x4597},
{0xd84ddd94,0xd84ddd94,0x45a3},
{0xd84dddc4,0xd84dddc4,0x4209},
{0xd84dde38,0xd84dde38,0x45b3},
{0xd84dde39,0xd84dde39,0x45b1},
{0xd84dde3a,0xd84dde3a,0x3c21},
{0xd84dde47,0xd84dde47,0x45b2},
{0xd84ddf0c,0xd84ddf0c,0x45c7},
{0xd84ddf1c,0xd84ddf1c,0x45be},
{0xd84ddf3f,0xd84ddf3f,0x4212},
{0xd84ddf63,0xd84ddf63,0x4214},
{0xd84ddf64,0xd84ddf64,0x45cb},
{0xd84ddfe7,0xd84ddfe7,0x45d3},
{0xd84ddff1,0xd84ddff1,0x4eb8},
{0xd84ddfff,0xd84ddfff,0x45d2},
{0xd84edc24,0xd84edc24,0x45d8},
{0xd84edc3d,0xd84edc3d,0x45dd},
{0xd84ede98,0xd84ede98,0x45e9},
{0xd84fdc7f,0xd84fdc7f,0x45f6},
{0xd84fdcbe,0xd84fdcbe,0x37d5},
{0xd84fdcfe,0xd84fdcfe,0x3650},
{0xd84fdd00,0xd84fdd00,0x4605},
{0xd84fdd0e,0xd84fdd0e,0x47da},
{0xd84fdd40,0xd84fdd40,0x4616},
{0xd84fddd3,0xd84fddd3,0x4619},
{0xd84fddf9,0xd84fddf9,0x4618},
{0xd84fddfa,0xd84fddfa,0x4617},
{0xd84fdf7e,0xd84fdf7e,0x463f},
{0xd850dc4b,0xd850dc4b,0x4ec8},
{0xd850dc96,0xd850dc96,0x464e},
{0xd850dd03,0xd850dd03,0x4653},
{0xd850ddc6,0xd850ddc6,0x465f},
{0xd850ddfe,0xd850ddfe,0x4662},
{0xd850deee,0xd850deee,0x37ca},
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{0xd850dfd0,0xd850dfd0,0x1e9e},
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{0xd851dea5,0xd851dea5,0x4687},
{0xd851dff1,0xd851dff1,0x424a},
{0xd852dc96,0xd852dc96,0x469d},
{0xd852de4d,0xd852de4d,0x46b8},
{0xd852df56,0xd852df56,0x46c5},
{0xd852df6f,0xd852df6f,0x46c7},
{0xd853dc16,0xd853dc16,0x46cc},
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{0xd853de37,0xd853de37,0x46f2},
{0xd853de6a,0xd853de6a,0x46f7},
{0xd853de8b,0xd853de8b,0x46fa},
{0xd853dff2,0xd853dff2,0x4e5b},
{0xd854dc4a,0xd854dc4a,0x4705},
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{0xd854ddcd,0xd854ddcd,0x4711},
{0xd854dde5,0xd854dde5,0x4710},
{0xd854de1e,0xd854de1e,0x4713},
{0xd854de4c,0xd854de4c,0x4715},
{0xd855dc2e,0xd855dc2e,0x4721},
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{0xd855dda7,0xd855dda7,0x4735},
{0xd855de7f,0xd855de7f,0x36fb},
{0xd855df71,0xd855df71,0x427a},
{0xd855dfa9,0xd855dfa9,0x4748},
{0xd855dfb4,0xd855dfb4,0x4749},
{0xd856dc74,0xd856dc74,0x1df6},
{0xd856ddc4,0xd856ddc4,0x4280},
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{0xd85ade1e,0xd85ade1e,0x4817},
{0xd85ade58,0xd85ade58,0x481b},
{0xd85ade8c,0xd85ade8c,0x481f},
{0xd85adeb7,0xd85adeb7,0x4822},
{0xd85adeff,0xd85adeff,0x42a7},
{0xd85bdc29,0xd85bdc29,0x4446},
{0xd85bdc73,0xd85bdc73,0x484a},
{0xd85bdc9e,0xd85bdc9e,0x4eee},
{0xd85bdcdd,0xd85bdcdd,0x4853},
{0xd85bde40,0xd85bde40,0x42c1},
{0xd85bde65,0xd85bde65,0x4860},
{0xd85bdf94,0xd85bdf94,0x4870},
{0xd85bdff6,0xd85bdff7,0x487a},
{0xd85bdff8,0xd85bdff8,0x4879},
{0xd85cdcf4,0xd85cdcf4,0x42cf},
{0xd85cdd0d,0xd85cdd0d,0x488b},
{0xd85cdd39,0xd85cdd39,0x488e},
{0xd85cdfda,0xd85cdfda,0x48b3},
{0xd85cdfdb,0xd85cdfdb,0x48b2},
{0xd85cdffe,0xd85cdffe,0x48b9},
{0xd85ddc10,0xd85ddc10,0x48bc},
{0xd85ddc49,0xd85ddc49,0x48c0},
{0xd85dde14,0xd85dde14,0x48ce},
{0xd85dde15,0xd85dde15,0x48cd},
{0xd85dde31,0xd85dde31,0x48d0},
{0xd85dde84,0xd85dde84,0x42dd},
{0xd85dde93,0xd85dde93,0x48d5},
{0xd85ddf0e,0xd85ddf0e,0x48da},
{0xd85ddf23,0xd85ddf23,0x48dc},
{0xd85ddf52,0xd85ddf52,0x48e0},
{0xd85edd85,0xd85edd85,0x48f0},
{0xd85eddb4,0xd85eddb4,0x4ea5},
{0xd85ede84,0xd85ede84,0x48fc},
{0xd85edfb3,0xd85edfb3,0x490b},
{0xd85edfbe,0xd85edfbe,0x490d},
{0xd85edfc7,0xd85edfc7,0x490e},
{0xd85fdc3c,0xd85fdc3c,0x4efc},
{0xd85fdcb8,0xd85fdcb8,0x4914},
{0xd85fdd73,0xd85fdd73,0x4e5c},
{0xd85fdda0,0xd85fdda0,0x491c},
{0xd85fde10,0xd85fde10,0x491e},
{0xd85fdfb7,0xd85fdfb7,0x364a},
{0xd860dc8a,0xd860dc8a,0x4927},
{0xd860dcbb,0xd860dcbb,0x492d},
{0xd860de77,0xd860de77,0x42f4},
{0xd860de82,0xd860de82,0x4939},
{0xd860def3,0xd860def3,0x493b},
{0xd860dfcd,0xd860dfcd,0x42fa},
{0xd861dc0c,0xd861dc0c,0x4942},
{0xd861dc55,0xd861dc55,0x4945},
{0xd861dd6b,0xd861dd6b,0x4952},
{0xd861ddc8,0xd861ddc9,0x4955},
{0xd861ded7,0xd861ded7,0x4960},
{0xd861defa,0xd861defa,0x4963},
{0xd862dd46,0xd862dd46,0x497c},
{0xd862dd49,0xd862dd49,0x497b},
{0xd862dd6b,0xd862dd6b,0x4981},
{0xd862dd87,0xd862dd87,0x37ad},
{0xd862dd88,0xd862dd88,0x4988},
{0xd862ddba,0xd862ddbb,0x4992},
{0xd862de1e,0xd862de1e,0x499b},
{0xd862de29,0xd862de29,0x499c},
{0xd862de43,0xd862de43,0x49a0},
{0xd862de71,0xd862de71,0x499f},
{0xd862de99,0xd862de99,0x49a7},
{0xd862decd,0xd862decd,0x49a8},
{0xd862dedd,0xd862dedd,0x49af},
{0xd862dee4,0xd862dee4,0x49ae},
{0xd862dfc1,0xd862dfc1,0x49ba},
{0xd862dfef,0xd862dfef,0x49bb},
{0xd863dcdd,0xd863dcdd,0x1dd9},
{0xd863dd10,0xd863dd10,0x49c2},
{0xd863dd71,0xd863dd71,0x49c3},
{0xd863ddfb,0xd863ddfb,0x49c5},
{0xd863de17,0xd863de17,0x37b0},
{0xd863de1f,0xd863de1f,0x49c6},
{0xd863de36,0xd863de36,0x49ca},
{0xd863de89,0xd863de89,0x49cd},
{0xd863deeb,0xd863deeb,0x49cf},
{0xd863def6,0xd863def6,0x1df9},
{0xd863df32,0xd863df32,0x49d1},
{0xd863dff8,0xd863dff8,0x49d7},
{0xd864dea0,0xd864dea0,0x49e5},
{0xd864deb1,0xd864deb1,0x49e6},
{0xd865dc90,0xd865dc90,0x49f7},
{0xd865ddcf,0xd865ddcf,0x4a00},
{0xd865de7f,0xd865de7f,0x3619},
{0xd865def0,0xd865def0,0x4a0f},
{0xd865df19,0xd865df19,0x4a12},
{0xd865df50,0xd865df50,0x4a16},
{0xd866dcc6,0xd866dcc6,0x4a27},
{0xd866de72,0xd866de72,0x4a39},
{0xd867dd4b,0xd867dd4b,0x3595},
{0xd867dddb,0xd867dddb,0x4a52},
{0xd867de15,0xd867de15,0x4a5c},
{0xd867de3d,0xd867de3d,0x4f5b},
{0xd867de49,0xd867de49,0x4a5e},
{0xd867de8a,0xd867de8a,0x4a5d},
{0xd867dec4,0xd867dec4,0x4a66},
{0xd867dedb,0xd867dedb,0x4a6e},
{0xd867dee9,0xd867dee9,0x4a6b},
{0xd867dfce,0xd867dfce,0x4a7f},
{0xd867dfd7,0xd867dfd7,0x4a7f},
{0xd868dc1a,0xd868dc1a,0x4a85},
{0xd868dc2f,0xd868dc2f,0x4a83},
{0xd868dc82,0xd868dc82,0x4a8c},
{0xd868dcf9,0xd868dcf9,0x4a8b},
{0xd868dd90,0xd868dd90,0x434b},
{0xd868deb2,0xd868deb2,0x4e68},
{0xd868df8c,0xd868df8c,0x4aa5},
{0xd869dc37,0xd869dc37,0x4aa7},
{0xd869ddf1,0xd869ddf1,0x4ab3},
{0xd869de02,0xd869de02,0x4ab5},
{0xd869de1a,0xd869de1a,0x4f5c},
{0xd869deb2,0xd869deb2,0x4ab9},
{0xd86adde6,0xd86adde6,0x3741},
{0xd86ddf46,0xd86ddf46,0x35d4},
{0xd86ddf51,0xd86ddf51,0x362a},
{0xd86ddf53,0xd86ddf53,0x4e78},
{0xd86ddf5a,0xd86ddf5a,0x4e80},
{0xd86ddf5c,0xd86ddf5c,0x4e81},
{0xd86ddf65,0xd86ddf65,0x4f17},
{0xd86ddf76,0xd86ddf76,0x4e92},
{0xd86ddf77,0xd86ddf77,0x35d6},
{0xd86ddf7c,0xd86ddf7c,0x4e9d},
{0xd86ddf82,0xd86ddf82,0x4ead},
{0xd86ddf89,0xd86ddf89,0x36f0},
{0xd86ddf8b,0xd86ddf8b,0x4eb5},
{0xd86ddf8e,0xd86ddf8e,0x359c},
{0xd86ddf94,0xd86ddf94,0x4eb9},
{0xd86ddfac,0xd86ddfac,0x4ed0},
{0xd86ddfaf,0xd86ddfaf,0x4ed4},
{0xd86ddfbd,0xd86ddfbd,0x375e},
{0xd86ddfc9,0xd86ddfc9,0x4ee2},
{0xd86ddfcf,0xd86ddfcf,0x4ee9},
{0xd86ddfd2,0xd86ddfd2,0x4eec},
{0xd86ddfd8,0xd86ddfd8,0x3553},
{0xd86ddff0,0xd86ddff0,0x4f10},
{0xd86edc0d,0xd86edc0d,0x4f20},
{0xd86edc17,0xd86edc17,0x4f24},
{0xd86edc1a,0xd86edc1a,0x37c6},
{0xd875dd44,0xd875dd44,0x360a},
{0xd878de78,0xd878de78,0x376b},
{0xd879dd69,0xd879dd69,0x3627},
{0xd879deea,0xd879deea,0x3792},
{0xd87edc04,0xd87edc04,0x3c1c},
{0xd87edc0f,0xd87edc0f,0x1e86},
{0xd87edc15,0xd87edc15,0x4e5d},
{0xd87edc18,0xd87edc18,0x1e89},
{0xd87edc1a,0xd87edc1a,0x3682},
{0xd87edc22,0xd87edc22,0x3574},
{0xd87edc28,0xd87edc28,0x35ef},
{0xd87edc2c,0xd87edc2c,0x371d},
{0xd87edc33,0xd87edc33,0x3597},
{0xd87edc3f,0xd87edc3f,0x35f7},
{0xd87edc46,0xd87edc46,0x4e5e},
{0xd87edc52,0xd87edc52,0x3611},
{0xd87edc62,0xd87edc62,0x36ae},
{0xd87edc6d,0xd87edc6d,0x3729},
{0xd87edc73,0xd87edc73,0x3608},
{0xd87edc77,0xd87edc77,0x1e4a},
{0xd87edc84,0xd87edc84,0x1e36},
{0xd87edc99,0xd87edc99,0x4e5f},
{0xd87edc9a,0xd87edc9a,0x3668},
{0xd87edca6,0xd87edca6,0x4e60},
{0xd87edcac,0xd87edcac,0x35b6},
{0xd87edcb2,0xd87edcb2,0x362b},
{0xd87edcb6,0xd87edcb6,0x3731},
{0xd87edcd3,0xd87edcd3,0x1e88},
{0xd87edcdb,0xd87edcdb,0x373c},
{0xd87edcdc,0xd87edcdc,0x1e0f},
{0xd87edce1,0xd87edce1,0x37d3},
{0xd87edce5,0xd87edce5,0x4e61},
{0xd87edcea,0xd87edcea,0x356f},
{0xd87edced,0xd87edced,0x1df1},
{0xd87edcfc,0xd87edcfc,0x3558},
{0xd87edd03,0xd87edd03,0x35c8},
{0xd87edd0b,0xd87edd0b,0x35e9},
{0xd87edd0f,0xd87edd0f,0x366c},
{0xd87edd1a,0xd87edd1a,0x365c},
{0xd87edd20,0xd87edd20,0x1e9f},
{0xd87edd21,0xd87edd21,0x35f1},
{0xd87edd45,0xd87edd45,0x342d},
{0xd87edd47,0xd87edd47,0x361e},
{0xd87edd6c,0xd87edd6c,0x3764},
{0xd87edd95,0xd87edd95,0x3566},
{0xd87eddd0,0xd87eddd0,0x36f4},
{0xd87eddde,0xd87eddde,0x4e62},
{0xd87edddf,0xd87edddf,0x36f5},
{0xd87eddf4,0xd87eddf4,0x3ba5},
};

static pdf_cmap cmap_UniJIS_UTF16_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniJIS-UTF16-H",
	/* usecmap */ "UniJIS-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 3, {
		{ 2, 0x0000, 0xd7ff },
		{ 4, 0xd800dc00, 0xdbffdfff },
		{ 2, 0xe000, 0xffff },
	},
	5067, 5067, (pdf_range*)cmap_UniJIS_UTF16_H_ranges,
	426, 426, (pdf_xrange*)cmap_UniJIS_UTF16_H_xranges,
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniJIS-UTF16-V.h

/* This is an automatically generated file. Do not edit. */

/* UniJIS-UTF16-V */

static const pdf_range cmap_UniJIS_UTF16_V_ranges[] = {
{0xb0,0xb0,0x204d},
{0x2010,0x2010,0x1ed5},
{0x2015,0x2015,0x1ed4},
{0x2016,0x2016,0x1ed7},
{0x2025,0x2025,0x1eda},
{0x2026,0x2026,0x1ed9},
{0x2032,0x2032,0x2051},
{0x2033,0x2033,0x205b},
{0x2190,0x2190,0x2e2},
{0x2191,0x2191,0x2e0},
{0x2192,0x2192,0x2e3},
{0x2193,0x2193,0x2e1},
{0x21c4,0x21c4,0x2077},
{0x21c5,0x21c5,0x2076},
{0x21c6,0x21c6,0x2078},
{0x21e6,0x21e6,0x1f4c},
{0x21e7,0x21e7,0x1f4e},
{0x21e8,0x21e8,0x1f4b},
{0x21e9,0x21e9,0x1f4d},
{0x239b,0x239b,0x2f74},
{0x239c,0x239c,0x2f88},
{0x239d,0x239d,0x2f73},
{0x239e,0x239e,0x2f76},
{0x239f,0x239f,0x2f88},
{0x23a0,0x23a0,0x2f75},
{0x23a1,0x23a1,0x2f7c},
{0x23a2,0x23a2,0x2f88},
{0x23a3,0x23a3,0x2f7b},
{0x23a4,0x23a4,0x2f7e},
{0x23a5,0x23a5,0x2f88},
{0x23a6,0x23a6,0x2f7d},
{0x23a7,0x23a7,0x1fe8},
{0x23a8,0x23a8,0x1fe7},
{0x23a9,0x23a9,0x1fe6},
{0x23aa,0x23aa,0x2f88},
{0x23ab,0x23ab,0x1fec},
{0x23ac,0x23ac,0x1feb},
{0x23ad,0x23ad,0x1fea},
{0x23b0,0x23b1,0x3fde},
{0x2500,0x2501,0x1d39},
{0x2502,0x2503,0x1d37},
{0x2504,0x2505,0x1d3d},
{0x2506,0x2507,0x1d3b},
{0x2508,0x2509,0x1d41},
{0x250a,0x250b,0x1d3f},
{0x250c,0x250c,0x1d47},
{0x250d,0x250d,0x1d49},
{0x250e,0x250e,0x1d48},
{0x250f,0x250f,0x1d4a},
{0x2510,0x2510,0x1d4f},
{0x2511,0x2511,0x1d51},
{0x2512,0x2512,0x1d50},
{0x2513,0x2513,0x1d52},
{0x2514,0x2514,0x1d43},
{0x2515,0x2515,0x1d45},
{0x2516,0x2516,0x1d44},
{0x2517,0x2517,0x1d46},
{0x2518,0x2518,0x1d4b},
{0x2519,0x2519,0x1d4d},
{0x251a,0x251a,0x1d4c},
{0x251b,0x251b,0x1d4e},
{0x251c,0x251c,0x1d63},
{0x251d,0x251d,0x1d67},
{0x251e,0x251e,0x1d65},
{0x251f,0x251f,0x1d64},
{0x2520,0x2520,0x1d66},
{0x2521,0x2521,0x1d69},
{0x2522,0x2522,0x1d68},
{0x2523,0x2524,0x1d6a},
{0x2525,0x2525,0x1d6f},
{0x2526,0x2526,0x1d6d},
{0x2527,0x2527,0x1d6c},
{0x2528,0x2528,0x1d6e},
{0x2529,0x2529,0x1d71},
{0x252a,0x252a,0x1d70},
{0x252b,0x252b,0x1d72},
{0x252c,0x252c,0x1d5b},
{0x252d,0x252f,0x1d5d},
{0x2530,0x2530,0x1d5c},
{0x2531,0x2533,0x1d60},
{0x2534,0x2534,0x1d53},
{0x2535,0x2537,0x1d55},
{0x2538,0x2538,0x1d54},
{0x2539,0x253b,0x1d58},
{0x253d,0x253f,0x1d77},
{0x2540,0x2540,0x1d75},
{0x2541,0x2541,0x1d74},
{0x2542,0x2542,0x1d76},
{0x2543,0x2543,0x1d7b},
{0x2544,0x2544,0x1d7d},
{0x2545,0x2545,0x1d7a},
{0x2546,0x2546,0x1d7c},
{0x2547,0x2547,0x1d81},
{0x2548,0x2548,0x1d80},
{0x2549,0x254a,0x1d7e},
{0x261c,0x261c,0x201d},
{0x261d,0x261d,0x201b},
{0x261e,0x261e,0x201e},
{0x261f,0x261f,0x201c},
{0x2702,0x2702,0x2f92},
{0x27a1,0x27a1,0x2011},
{0x3001,0x3002,0x1ecf},
{0x3008,0x3011,0x1ee3},
{0x3014,0x3015,0x1edd},
{0x3016,0x3017,0x3fc9},
{0x3018,0x3019,0x2f6b},
{0x301c,0x301c,0x1ed6},
{0x301d,0x301d,0x1f14},
{0x301f,0x301f,0x1f15},
{0x3041,0x3041,0x1eee},
{0x3043,0x3043,0x1eef},
{0x3045,0x3045,0x1ef0},
{0x3047,0x3047,0x1ef1},
{0x3049,0x3049,0x1ef2},
{0x3063,0x3063,0x1ef3},
{0x3083,0x3083,0x1ef4},
{0x3085,0x3085,0x1ef5},
{0x3087,0x3087,0x1ef6},
{0x308e,0x308e,0x1ef7},
{0x3095,0x3096,0x2048},
{0x309b,0x309b,0x2050},
{0x309c,0x309c,0x204f},
{0x30a0,0x30a0,0x3fcb},
{0x30a1,0x30a1,0x1ef8},
{0x30a3,0x30a3,0x1ef9},
{0x30a5,0x30a5,0x1efa},
{0x30a7,0x30a7,0x1efb},
{0x30a9,0x30a9,0x1efc},
{0x30c3,0x30c3,0x1efd},
{0x30e3,0x30e3,0x1efe},
{0x30e5,0x30e5,0x1eff},
{0x30e7,0x30e7,0x1f00},
{0x30ee,0x30ee,0x1f01},
{0x30f5,0x30f6,0x1f02},
{0x30fc,0x30fc,0x1ed3},
{0x31f0,0x31f9,0x3fcd},
{0x31fa,0x31ff,0x3fd8},
{0x3300,0x3300,0x209e},
{0x3301,0x3302,0x2eb6},
{0x3303,0x3303,0x2092},
{0x3304,0x3304,0x2eb8},
{0x3305,0x3305,0x208d},
{0x3306,0x3306,0x2eb9},
{0x3307,0x3307,0x2ebd},
{0x3308,0x3308,0x2ebb},
{0x3309,0x3309,0x2ec0},
{0x330a,0x330a,0x2ebe},
{0x330b,0x330b,0x2ec2},
{0x330c,0x330c,0x2ec4},
{0x330d,0x330d,0x1f0e},
{0x330e,0x3313,0x2ec5},
{0x3314,0x3314,0x1f05},
{0x3315,0x3315,0x2094},
{0x3316,0x3316,0x208a},
{0x3317,0x3317,0x2ecc},
{0x3318,0x3318,0x2093},
{0x3319,0x3319,0x2ece},
{0x331a,0x331d,0x2ed0},
{0x331e,0x331e,0x20a1},
{0x331f,0x3321,0x2ed4},
{0x3322,0x3322,0x2089},
{0x3323,0x3323,0x209c},
{0x3324,0x3324,0x2ed7},
{0x3325,0x3325,0x2ed9},
{0x3326,0x3326,0x1f0f},
{0x3327,0x3327,0x1f09},
{0x3328,0x3329,0x2edc},
{0x332a,0x332a,0x20a4},
{0x332b,0x332b,0x1f11},
{0x332d,0x332d,0x2edf},
{0x332e,0x3330,0x2ee2},
{0x3331,0x3331,0x20a6},
{0x3332,0x3332,0x2ee5},
{0x3333,0x3333,0x208e},
{0x3334,0x3335,0x2ee8},
{0x3336,0x3336,0x1f0b},
{0x3337,0x3337,0x2eee},
{0x3338,0x3338,0x2ef0},
{0x3339,0x3339,0x2097},
{0x333a,0x333a,0x2ef1},
{0x333b,0x333b,0x209d},
{0x333c,0x333c,0x2eea},
{0x333d,0x333d,0x2ef2},
{0x333e,0x3340,0x2ef4},
{0x3341,0x3341,0x2ef3},
{0x3342,0x3342,0x209b},
{0x3343,0x3346,0x2ef7},
{0x3347,0x3347,0x20a5},
{0x3348,0x3348,0x2efb},
{0x3349,0x3349,0x1f04},
{0x334a,0x334a,0x1f12},
{0x334b,0x334c,0x2efc},
{0x334d,0x334d,0x1f07},
{0x334e,0x334e,0x2091},
{0x334f,0x3350,0x2efe},
{0x3351,0x3351,0x1f0c},
{0x3352,0x3352,0x2f02},
{0x3353,0x3353,0x2f06},
{0x3354,0x3354,0x2f03},
{0x3355,0x3356,0x2f07},
{0x3357,0x3357,0x2098},
{0x337f,0x337f,0x2084},
{0xff08,0xff09,0x1edb},
{0xff0c,0xff0c,0x204c},
{0xff0e,0xff0e,0x2052},
{0xff1d,0xff1d,0x1eed},
{0xff3b,0xff3b,0x1edf},
{0xff3d,0xff3d,0x1ee0},
{0xff3f,0xff3f,0x1ed2},
{0xff5b,0xff5b,0x1ee1},
{0xff5c,0xff5c,0x1ed8},
{0xff5d,0xff5d,0x1ee2},
{0xff5e,0xff5e,0x1ed6},
{0xff5f,0xff60,0x2f6d},
{0xffe3,0xffe3,0x1ed1},
};

static pdf_cmap cmap_UniJIS_UTF16_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniJIS-UTF16-V",
	/* usecmap */ "UniJIS-UTF16-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	215, 215, (pdf_range*)cmap_UniJIS_UTF16_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniJIS-X.h

/* This is an automatically generated file. Do not edit. */

/* UniJIS-X */

static const pdf_range cmap_UniJIS_X_ranges[] = {
{0x20,0x5b,0x1},
{0x5c,0x5c,0x61},
{0x5d,0x7b,0x3e},
{0x7d,0x7d,0x5e},
{0xa1,0xa3,0x65},
{0xa4,0xa4,0x6b},
{0xa5,0xa5,0x3d},
{0xa7,0xa7,0x2d0},
{0xa8,0xa8,0x287},
{0xa9,0xa9,0x98},
{0xaa,0xaa,0x8c},
{0xab,0xab,0x6d},
{0xac,0xac,0x99},
{0xad,0xad,0x97},
{0xae,0xae,0x9a},
{0xaf,0xaf,0x81},
{0xb0,0xb0,0x2c3},
{0xb1,0xb1,0x2b6},
{0xb2,0xb3,0x9d},
{0xb4,0xb4,0x285},
{0xb5,0xb5,0x9f},
{0xb6,0xb6,0x30a},
{0xb7,0xb7,0x75},
{0xb8,0xb8,0x86},
{0xb9,0xb9,0xa0},
{0xba,0xba,0x90},
{0xbb,0xbb,0x7b},
{0xbc,0xbe,0xa1},
{0xbf,0xbf,0x7e},
{0xc0,0xc5,0xa4},
{0xc6,0xc6,0x8b},
{0xc7,0xd6,0xaa},
{0xd7,0xd7,0x2b7},
{0xd8,0xd8,0x8e},
{0xd9,0xde,0xbb},
{0xdf,0xdf,0x96},
{0xe0,0xe5,0xc1},
{0xe6,0xe6,0x91},
{0xe7,0xf6,0xc7},
{0xf7,0xf7,0x2b8},
{0xf8,0xf8,0x94},
{0xf9,0xff,0xd8},
{0x100,0x100,0x2496},
{0x101,0x101,0x2491},
{0x112,0x112,0x2499},
{0x113,0x113,0x2494},
{0x11a,0x11a,0x24b3},
{0x11b,0x11b,0x24bf},
{0x128,0x128,0x24b8},
{0x129,0x129,0x24c4},
{0x12a,0x12a,0x2497},
{0x12b,0x12b,0x2492},
{0x131,0x131,0x92},
{0x141,0x141,0x8d},
{0x142,0x142,0x93},
{0x14b,0x14b,0x24dc},
{0x14c,0x14c,0x249a},
{0x14d,0x14d,0x2495},
{0x152,0x152,0x8f},
{0x153,0x153,0x95},
{0x160,0x160,0xdf},
{0x161,0x161,0xe3},
{0x168,0x168,0x24bd},
{0x169,0x169,0x24c9},
{0x16a,0x16a,0x2498},
{0x16b,0x16b,0x2493},
{0x16e,0x16e,0x24bc},
{0x16f,0x16f,0x24c8},
{0x178,0x178,0xe0},
{0x17d,0x17d,0xe1},
{0x17e,0x17e,0xe5},
{0x1cd,0x1cd,0x24b2},
{0x1ce,0x1ce,0x24be},
{0x1cf,0x1cf,0x24b6},
{0x1d0,0x1d0,0x24c2},
{0x1d1,0x1d1,0x24b9},
{0x1d2,0x1d2,0x24c5},
{0x1d3,0x1d3,0x24bb},
{0x1d4,0x1d4,0x24c7},
{0x1fd,0x1fd,0x24cd},
{0x251,0x251,0x24ca},
{0x254,0x254,0x24cf},
{0x259,0x259,0x24d2},
{0x25a,0x25a,0x24d5},
{0x25b,0x25b,0x24d8},
{0x275,0x275,0x24dd},
{0x283,0x283,0x24e2},
{0x28c,0x28c,0x24de},
{0x292,0x292,0x24e1},
{0x2d0,0x2d0,0x24e3},
{0x300,0x300,0x41},
{0x301,0x302,0x7f},
{0x303,0x303,0x5f},
{0x304,0x304,0x81},
{0x305,0x305,0xe2},
{0x306,0x308,0x82},
{0x30a,0x30a,0x85},
{0x30b,0x30b,0x87},
{0x30c,0x30c,0x89},
{0x327,0x327,0x86},
{0x328,0x328,0x88},
{0x332,0x332,0x40},
{0x336,0x336,0x8a},
{0x391,0x3a1,0x3f3},
{0x3a3,0x3a9,0x404},
{0x3b1,0x3c1,0x40b},
{0x3c3,0x3c9,0x41c},
{0x3d0,0x3d0,0x2f3a},
{0x3d1,0x3d1,0x2f40},
{0x3db,0x3db,0x2f3f},
{0x401,0x401,0x429},
{0x410,0x415,0x423},
{0x416,0x435,0x42a},
{0x436,0x44f,0x44b},
{0x451,0x451,0x44a},
{0x1ebc,0x1ebc,0x24b5},
{0x1ebd,0x1ebd,0x24c1},
{0x2002,0x2002,0xe7},
{0x2003,0x2003,0x279},
{0x2010,0x2010,0x296},
{0x2011,0x2011,0xe},
{0x2012,0x2012,0x72},
{0x2013,0x2013,0x72},
{0x2014,0x2014,0x8a},
{0x2015,0x2015,0x295},
{0x2016,0x2016,0x29a},
{0x201a,0x201a,0x78},
{0x201e,0x201e,0x79},
{0x2020,0x2021,0x308},
{0x2022,0x2022,0x77},
{0x2025,0x2025,0x29d},
{0x2026,0x2026,0x29c},
{0x2030,0x2030,0x304},
{0x2032,0x2033,0x2c4},
{0x2039,0x203a,0x6e},
{0x203b,0x203b,0x2de},
{0x203c,0x203c,0x2f4f},
{0x2044,0x2044,0x68},
{0x2049,0x2049,0x2f50},
{0x2070,0x2070,0x24a1},
{0x2074,0x2079,0x24a2},
{0x2080,0x2089,0x24a8},
{0x20ac,0x20ac,0x248a},
{0x2100,0x2100,0x2e4f},
{0x2103,0x2103,0x2c6},
{0x2105,0x2105,0x2e53},
{0x2109,0x2109,0x2071},
{0x210a,0x210a,0x2070},
{0x210f,0x210f,0x2f3c},
{0x2113,0x2113,0x1f59},
{0x2116,0x2116,0x1dba},
{0x2121,0x2121,0x1f77},
{0x2122,0x2122,0xe4},
{0x2126,0x2126,0x248b},
{0x212b,0x212b,0x303},
{0x2135,0x2135,0x2f39},
{0x2153,0x2154,0x249f},
{0x215b,0x215e,0x249b},
{0x2160,0x2169,0x1d97},
{0x216a,0x216b,0x2021},
{0x2170,0x2179,0x1f9c},
{0x217a,0x217b,0x206a},
{0x217f,0x217f,0x206f},
{0x2190,0x2191,0x2e1},
{0x2192,0x2192,0x2e0},
{0x2193,0x2193,0x2e3},
{0x2194,0x2194,0x2fa9},
{0x2196,0x2197,0x2fac},
{0x2198,0x2199,0x2faa},
{0x21c4,0x21c5,0x2076},
{0x21c6,0x21c6,0x2075},
{0x21cc,0x21cc,0x2fae},
{0x21d0,0x21d0,0x2fa8},
{0x21d2,0x21d2,0x2f0},
{0x21d4,0x21d4,0x2f1},
{0x21e6,0x21e6,0x1f4d},
{0x21e7,0x21e7,0x1f4c},
{0x21e8,0x21e8,0x1f4e},
{0x21e9,0x21e9,0x1f4b},
{0x2200,0x2200,0x2f2},
{0x2202,0x2202,0x2f7},
{0x2203,0x2203,0x2f3},
{0x2205,0x2205,0x2f98},
{0x2207,0x2207,0x2f8},
{0x2208,0x2208,0x2e5},
{0x220a,0x220a,0x2f3b},
{0x220b,0x220b,0x2e6},
{0x2211,0x2211,0x1dc9},
{0x2212,0x2212,0x2b5},
{0x2213,0x2213,0x2f56},
{0x221a,0x221a,0x2fd},
{0x221d,0x221d,0x2ff},
{0x221e,0x221e,0x2bf},
{0x221f,0x221f,0x1dcd},
{0x2220,0x2220,0x2f4},
{0x2227,0x2228,0x2ed},
{0x2229,0x2229,0x2ec},
{0x222a,0x222a,0x2eb},
{0x222b,0x222c,0x301},
{0x222d,0x222d,0x2003},
{0x222e,0x222e,0x1dc8},
{0x2234,0x2234,0x2c0},
{0x2235,0x2235,0x300},
{0x223d,0x223d,0x2fe},
{0x2243,0x2243,0x2f58},
{0x2252,0x2252,0x2fa},
{0x2260,0x2260,0x2ba},
{0x2261,0x2261,0x2f9},
{0x2266,0x2267,0x2bd},
{0x226a,0x226b,0x2fb},
{0x2272,0x2273,0x2f59},
{0x2282,0x2283,0x2e9},
{0x2286,0x2287,0x2e7},
{0x2295,0x2295,0x2f9c},
{0x2296,0x2296,0x2f9a},
{0x2297,0x2297,0x2f9d},
{0x2298,0x2298,0x2f9b},
{0x22a0,0x22a0,0x2f99},
{0x22a5,0x22a5,0x2f5},
{0x22bf,0x22bf,0x1dce},
{0x2307,0x2307,0x2fbb},
{0x2312,0x2312,0x2f6},
{0x2460,0x2473,0x1d83},
{0x2474,0x2487,0x1f87},
{0x2488,0x2490,0x1f7e},
{0x249c,0x24b5,0x1fb0},
{0x24b6,0x24cf,0x2863},
{0x24d0,0x24e9,0x2849},
{0x24ea,0x24ea,0x2020},
{0x2500,0x254b,0x1d37},
{0x2550,0x2550,0x203b},
{0x255e,0x255e,0x203c},
{0x2561,0x2561,0x203e},
{0x256a,0x256a,0x203d},
{0x256d,0x256e,0x2037},
{0x256f,0x256f,0x203a},
{0x2570,0x2570,0x2039},
{0x2571,0x2573,0x2045},
{0x2581,0x2588,0x2026},
{0x2589,0x2589,0x2034},
{0x258a,0x258a,0x2033},
{0x258b,0x258b,0x2032},
{0x258c,0x258c,0x2031},
{0x258d,0x258d,0x2030},
{0x258e,0x258e,0x202f},
{0x258f,0x258f,0x202e},
{0x2594,0x2595,0x2035},
{0x25a0,0x25a0,0x2d9},
{0x25a1,0x25a1,0x2d8},
{0x25a2,0x25a2,0x1f4f},
{0x25aa,0x25aa,0x2fcf},
{0x25ab,0x25ab,0x2fcd},
{0x25b2,0x25b2,0x2db},
{0x25b3,0x25b3,0x2da},
{0x25b6,0x25b6,0x2fa3},
{0x25b7,0x25b7,0x1f4a},
{0x25bc,0x25bc,0x2dd},
{0x25bd,0x25bd,0x2dc},
{0x25c0,0x25c0,0x2fa2},
{0x25c1,0x25c1,0x1f49},
{0x25c6,0x25c6,0x2d7},
{0x25c7,0x25c7,0x2d6},
{0x25c9,0x25c9,0x2012},
{0x25cb,0x25cb,0x2d3},
{0x25cc,0x25cc,0x2906},
{0x25ce,0x25ce,0x2d5},
{0x25cf,0x25cf,0x2d4},
{0x25e2,0x25e3,0x203f},
{0x25e4,0x25e4,0x2042},
{0x25e5,0x25e5,0x2041},
{0x25e6,0x25e6,0x2fde},
{0x25ef,0x25ef,0x30b},
{0x2600,0x2603,0x2017},
{0x2605,0x2605,0x2d2},
{0x2606,0x2606,0x2d1},
{0x260e,0x260e,0x1f78},
{0x261c,0x261d,0x201c},
{0x261e,0x261e,0x201b},
{0x261f,0x261f,0x201e},
{0x2640,0x2640,0x2c2},
{0x2642,0x2642,0x2c1},
{0x2660,0x2660,0x2013},
{0x2661,0x2661,0x1f51},
{0x2662,0x2662,0x1f53},
{0x2663,0x2663,0x2015},
{0x2664,0x2664,0x1f52},
{0x2665,0x2665,0x2014},
{0x2666,0x2666,0x2016},
{0x2667,0x2667,0x1f50},
{0x2668,0x2669,0x2f42},
{0x266a,0x266a,0x307},
{0x266c,0x266c,0x2f44},
{0x266d,0x266d,0x306},
{0x266f,0x266f,0x305},
{0x2702,0x2702,0x2f90},
{0x271a,0x271a,0x2fd1},
{0x2756,0x2756,0x2fe3},
{0x2776,0x277e,0x205e},
{0x27a1,0x27a1,0x200e},
{0x2e83,0x2e83,0x37e1},
{0x2e85,0x2e85,0x3620},
{0x2e87,0x2e87,0x3719},
{0x2e89,0x2e89,0x3814},
{0x2e8b,0x2e8b,0x371e},
{0x2e8c,0x2e8d,0x3609},
{0x2e8e,0x2e8e,0x1071},
{0x2e8f,0x2e8f,0x388c},
{0x2e90,0x2e90,0x1226},
{0x2e92,0x2e92,0xeb2},
{0x2e93,0x2e93,0x1283},
{0x2e94,0x2e94,0x12ab},
{0x2e95,0x2e95,0x3c1f},
{0x2e96,0x2e96,0x38c2},
{0x2e97,0x2e97,0x361c},
{0x2e98,0x2e98,0x38e1},
{0x2e99,0x2e99,0x13c3},
{0x2e9b,0x2e9b,0x13e1},
{0x2e9f,0x2e9f,0xe3c},
{0x2ea0,0x2ea0,0xebd},
{0x2ea1,0x2ea2,0x3961},
{0x2ea3,0x2ea3,0x399d},
{0x2ea4,0x2ea4,0x3c26},
{0x2ea6,0x2ea6,0x374d},
{0x2ea8,0x2ea8,0x39bc},
{0x2ea9,0x2ea9,0x35a1},
{0x2eaa,0x2eaa,0x36ab},
{0x2eab,0x2eab,0x3a97},
{0x2ead,0x2ead,0x3a39},
{0x2eae,0x2eae,0x3662},
{0x2eb1,0x2eb1,0x3a98},
{0x2eb2,0x2eb2,0x3a97},
{0x2eb3,0x2eb3,0x376d},
{0x2eb7,0x2eb7,0x36fe},
{0x2eb9,0x2eb9,0x3713},
{0x2ebc,0x2ebc,0x35b3},
{0x2ebd,0x2ebd,0x354e},
{0x2ebe,0x2ec0,0x3775},
{0x2ec1,0x2ec1,0x78b},
{0x2ec2,0x2ec2,0x3b0a},
{0x2ec3,0x2ec3,0x362e},
{0x2ec4,0x2ec4,0xa62},
{0x2ec6,0x2ec6,0x3572},
{0x2eca,0x2eca,0x364a},
{0x2ecc,0x2ecc,0x3c2b},
{0x2ecd,0x2ecd,0x3b50},
{0x2ecf,0x2ecf,0x3b9e},
{0x2ed1,0x2ed1,0xbd5},
{0x2ed2,0x2ed2,0x3b97},
{0x2ed6,0x2ed6,0x3b9e},
{0x2ed7,0x2ed7,0x354d},
{0x2ed8,0x2ed8,0xa68},
{0x2edd,0x2edd,0x3617},
{0x2ede,0x2ede,0x3619},
{0x2edf,0x2edf,0x3618},
{0x2ee4,0x2ee4,0x64e},
{0x2ee8,0x2ee8,0xd34},
{0x2ee9,0x2ee9,0x52b},
{0x2eeb,0x2eeb,0xa6a},
{0x2eed,0x2eed,0x8c3},
{0x2eef,0x2eef,0xf7d},
{0x2ef2,0x2ef2,0x64f},
{0x2f00,0x2f00,0x4b0},
{0x2f01,0x2f01,0x20b3},
{0x2f02,0x2f02,0xfff},
{0x2f03,0x2f03,0x1001},
{0x2f04,0x2f04,0x535},
{0x2f05,0x2f05,0x1006},
{0x2f06,0x2f06,0xccb},
{0x2f07,0x2f07,0x100e},
{0x2f08,0x2f08,0xa13},
{0x2f09,0x2f09,0x1070},
{0x2f0a,0x2f0a,0xcd6},
{0x2f0b,0x2f0b,0xd40},
{0x2f0c,0x2f0c,0x107b},
{0x2f0d,0x2f0d,0x1083},
{0x2f0e,0x2f0e,0x1089},
{0x2f0f,0x2f0f,0x1093},
{0x2f10,0x2f10,0x1098},
{0x2f11,0x2f11,0xc5b},
{0x2f12,0x2f12,0xf97},
{0x2f13,0x2f13,0x10c6},
{0x2f14,0x2f15,0x10cd},
{0x2f16,0x2f16,0x10d3},
{0x2f17,0x2f17,0x947},
{0x2f18,0x2f18,0xe7c},
{0x2f19,0x2f19,0x10dc},
{0x2f1a,0x2f1a,0x10e1},
{0x2f1b,0x2f1b,0x10e8},
{0x2f1c,0x2f1c,0xea2},
{0x2f1d,0x2f1d,0x7b1},
{0x2f1e,0x2f1e,0x116b},
{0x2f1f,0x2f1f,0xc54},
{0x2f20,0x2f20,0x89c},
{0x2f21,0x2f22,0x11ba},
{0x2f23,0x2f23,0xf26},
{0x2f24,0x2f24,0xb47},
{0x2f25,0x2f25,0x981},
{0x2f26,0x2f26,0x8a0},
{0x2f27,0x2f27,0x120e},
{0x2f28,0x2f28,0xa47},
{0x2f29,0x2f29,0x996},
{0x2f2a,0x2f2a,0x1226},
{0x2f2b,0x2f2b,0x1228},
{0x2f2c,0x2f2c,0x1232},
{0x2f2d,0x2f2d,0x881},
{0x2f2e,0x2f2e,0x126c},
{0x2f2f,0x2f2f,0x7bb},
{0x2f30,0x2f30,0x77e},
{0x2f31,0x2f31,0x6ca},
{0x2f32,0x2f32,0x5ef},
{0x2f33,0x2f33,0x1283},
{0x2f34,0x2f34,0x1285},
{0x2f35,0x2f35,0x1299},
{0x2f36,0x2f36,0x129b},
{0x2f37,0x2f37,0x12a0},
{0x2f38,0x2f38,0x677},
{0x2f39,0x2f39,0x38b9},
{0x2f3a,0x2f3a,0x12af},
{0x2f3b,0x2f3b,0x12b1},
{0x2f3c,0x2f3c,0x9fa},
{0x2f3d,0x2f3d,0x1342},
{0x2f3e,0x2f3e,0x781},
{0x2f3f,0x2f3f,0x916},
{0x2f40,0x2f40,0x8a7},
{0x2f41,0x2f41,0x13c2},
{0x2f42,0x2f42,0xe08},
{0x2f43,0x2f43,0xc47},
{0x2f44,0x2f44,0x6cc},
{0x2f45,0x2f45,0xe4d},
{0x2f46,0x2f46,0x13e0},
{0x2f47,0x2f47,0xcd4},
{0x2f48,0x2f48,0x140c},
{0x2f49,0x2f49,0x744},
{0x2f4a,0x2f4a,0xee6},
{0x2f4b,0x2f4b,0x73d},
{0x2f4c,0x2f4c,0x8ad},
{0x2f4d,0x2f4d,0x14e5},
{0x2f4e,0x2f4e,0x14f4},
{0x2f4f,0x2f4f,0x14f8},
{0x2f50,0x2f50,0xd7a},
{0x2f51,0x2f51,0xedf},
{0x2f52,0x2f52,0x8af},
{0x2f53,0x2f53,0x1502},
{0x2f54,0x2f54,0xa2b},
{0x2f55,0x2f55,0x550},
{0x2f56,0x2f56,0xbfa},
{0x2f57,0x2f57,0xdd5},
{0x2f58,0x2f58,0x15e4},
{0x2f59,0x2f59,0x15e6},
{0x2f5a,0x2f5a,0xe22},
{0x2f5b,0x2f5b,0x567},
{0x2f5c,0x2f5c,0x687},
{0x2f5d,0x2f5d,0x758},
{0x2f5e,0x2f5e,0x770},
{0x2f5f,0x2f5f,0x6c4},
{0x2f60,0x2f60,0x4dd},
{0x2f61,0x2f61,0x5e0},
{0x2f62,0x2f62,0x601},
{0x2f63,0x2f63,0xa5c},
{0x2f64,0x2f64,0xf3b},
{0x2f65,0x2f65,0xc3e},
{0x2f66,0x2f66,0xd97},
{0x2f67,0x2f67,0x3a00},
{0x2f68,0x2f68,0x1697},
{0x2f69,0x2f69,0xd28},
{0x2f6a,0x2f6a,0xd7d},
{0x2f6b,0x2f6b,0x87c},
{0x2f6c,0x2f6c,0xee8},
{0x2f6d,0x2f6d,0xec3},
{0x2f6e,0x2f6e,0xefc},
{0x2f6f,0x2f6f,0xa74},
{0x2f70,0x2f70,0x8d4},
{0x2f71,0x2f71,0x3a41},
{0x2f72,0x2f72,0x553},
{0x2f73,0x2f73,0x740},
{0x2f74,0x2f74,0xf71},
{0x2f75,0x2f75,0xb9b},
{0x2f76,0x2f76,0xe16},
{0x2f77,0x2f77,0x8b3},
{0x2f78,0x2f78,0x608},
{0x2f79,0x2f79,0x1813},
{0x2f7a,0x2f7a,0xf3d},
{0x2f7b,0x2f7b,0x4cb},
{0x2f7c,0x2f7c,0xfdd},
{0x2f7d,0x2f7d,0x8d5},
{0x2f7e,0x2f7e,0x183d},
{0x2f7f,0x2f7f,0x8d6},
{0x2f80,0x2f80,0x1853},
{0x2f81,0x2f81,0xcd1},
{0x2f82,0x2f82,0xa09},
{0x2f83,0x2f83,0x8d7},
{0x2f84,0x2f84,0x8b8},
{0x2f85,0x2f85,0x4d3},
{0x2f86,0x2f86,0xa89},
{0x2f87,0x2f87,0xaa6},
{0x2f88,0x2f88,0x938},
{0x2f89,0x2f89,0x821},
{0x2f8a,0x2f8a,0x9ed},
{0x2f8b,0x2f8b,0x18b2},
{0x2f8c,0x2f8c,0x194f},
{0x2f8d,0x2f8d,0xbac},
{0x2f8e,0x2f8e,0x742},
{0x2f8f,0x2f8f,0x7e6},
{0x2f90,0x2f90,0x4a5},
{0x2f91,0x2f91,0x19eb},
{0x2f92,0x2f92,0x75f},
{0x2f93,0x2f93,0x5af},
{0x2f94,0x2f94,0x774},
{0x2f95,0x2f95,0xb69},
{0x2f96,0x2f96,0xc7e},
{0x2f97,0x2f97,0x1a56},
{0x2f98,0x2f98,0x1a59},
{0x2f99,0x2f99,0x58b},
{0x2f9a,0x2f9a,0xa7a},
{0x2f9b,0x2f9b,0xaf8},
{0x2f9c,0x2f9c,0xb0d},
{0x2f9d,0x2f9d,0xa0e},
{0x2f9e,0x2f9e,0x902},
{0x2f9f,0x2f9f,0xa0f},
{0x2fa0,0x2fa0,0xb62},
{0x2fa1,0x2fa1,0x3b4f},
{0x2fa2,0x2fa2,0xf22},
{0x2fa3,0x2fa3,0xcab},
{0x2fa4,0x2fa4,0xd64},
{0x2fa5,0x2fa5,0xf6c},
{0x2fa6,0x2fa6,0x6da},
{0x2fa7,0x2fa7,0xbd5},
{0x2fa8,0x2fa8,0xef3},
{0x2fa9,0x2fa9,0xdde},
{0x2faa,0x2faa,0x1bc9},
{0x2fab,0x2fab,0x1bcb},
{0x2fac,0x2fac,0x4cd},
{0x2fad,0x2fad,0x21f7},
{0x2fae,0x2fae,0xd87},
{0x2faf,0x2faf,0xed8},
{0x2fb0,0x2fb0,0x5b5},
{0x2fb1,0x2fb1,0x1c03},
{0x2fb2,0x2fb2,0x1c05},
{0x2fb3,0x2fb3,0x53b},
{0x2fb4,0x2fb4,0xe17},
{0x2fb5,0x2fb5,0xde9},
{0x2fb6,0x2fb6,0xd88},
{0x2fb7,0x2fb7,0x9ef},
{0x2fb8,0x2fb8,0x91f},
{0x2fb9,0x2fb9,0x7f3},
{0x2fba,0x2fba,0xd05},
{0x2fbb,0x2fbb,0x80e},
{0x2fbc,0x2fbc,0x7f4},
{0x2fbd,0x2fbd,0x1c6c},
{0x2fbe,0x2fbe,0x1c7d},
{0x2fbf,0x2fc0,0x1c83},
{0x2fc1,0x2fc1,0x64e},
{0x2fc2,0x2fc2,0x695},
{0x2fc3,0x2fc3,0xbd7},
{0x2fc4,0x2fc4,0x1cf6},
{0x2fc5,0x2fc5,0x8db},
{0x2fc6,0x2fc6,0x1d01},
{0x2fc7,0x2fc7,0xe91},
{0x2fc8,0x2fc8,0x340b},
{0x2fc9,0x2fc9,0x66a},
{0x2fca,0x2fca,0x807},
{0x2fcb,0x2fcb,0x1d16},
{0x2fcc,0x2fcc,0x1d19},
{0x2fcd,0x2fcd,0xc1e},
{0x2fce,0x2fce,0x791},
{0x2fcf,0x2fcf,0xacf},
{0x2fd0,0x2fd0,0xd93},
{0x2fd1,0x2fd2,0x1d21},
{0x2fd3,0x2fd3,0xf7e},
{0x2fd4,0x2fd5,0x1d30},
{0x3000,0x3002,0x279},
{0x3003,0x3003,0x28f},
{0x3004,0x3004,0x2074},
{0x3005,0x3007,0x291},
{0x3008,0x3011,0x2aa},
{0x3012,0x3012,0x2df},
{0x3013,0x3013,0x2e4},
{0x3014,0x3015,0x2a4},
{0x301c,0x301c,0x299},
{0x301d,0x301d,0x1db8},
{0x301f,0x301f,0x1db9},
{0x3020,0x3020,0x1f7a},
{0x3030,0x3030,0x2fba},
{0x3033,0x3035,0x2f4c},
{0x3036,0x3036,0x1f79},
{0x3041,0x3093,0x34a},
{0x3094,0x3094,0x1f16},
{0x309b,0x309c,0x283},
{0x309d,0x309e,0x28d},
{0x30a1,0x30f6,0x39d},
{0x30f7,0x30fa,0x2079},
{0x30fb,0x30fb,0x27e},
{0x30fc,0x30fc,0x294},
{0x30fd,0x30fe,0x28b},
{0x3220,0x3229,0x278e},
{0x322a,0x322f,0x2006},
{0x3230,0x3230,0x2005},
{0x3231,0x3232,0x1dc2},
{0x3233,0x3233,0x1fcf},
{0x3234,0x3234,0x1fcd},
{0x3235,0x3235,0x1fd4},
{0x3236,0x3236,0x1fd3},
{0x3237,0x3237,0x200c},
{0x3238,0x3238,0x1fce},
{0x3239,0x3239,0x1dc4},
{0x323a,0x323a,0x1fd7},
{0x323b,0x323b,0x1fd5},
{0x323c,0x323c,0x1fd0},
{0x323d,0x323d,0x1fcb},
{0x323e,0x323e,0x1fd2},
{0x323f,0x323f,0x1fcc},
{0x3240,0x3240,0x1fd6},
{0x3241,0x3241,0x200d},
{0x3242,0x3242,0x1fd1},
{0x3243,0x3243,0x1fca},
{0x3280,0x3289,0x28dd},
{0x328a,0x328f,0x28e8},
{0x3290,0x3290,0x28e7},
{0x3291,0x3291,0x1fe1},
{0x3292,0x3292,0x1fe0},
{0x3293,0x3293,0x1fe2},
{0x3294,0x3294,0x1fdc},
{0x3295,0x3295,0x28ff},
{0x3296,0x3296,0x1fe5},
{0x3297,0x3297,0x28fc},
{0x3298,0x3298,0x1fde},
{0x3299,0x3299,0x201f},
{0x329a,0x329a,0x28f9},
{0x329b,0x329b,0x28f8},
{0x329c,0x329c,0x28fe},
{0x329d,0x329d,0x207f},
{0x329e,0x329e,0x1fff},
{0x329f,0x329f,0x28ef},
{0x32a0,0x32a1,0x28f6},
{0x32a2,0x32a2,0x28fb},
{0x32a3,0x32a3,0x28fa},
{0x32a4,0x32a8,0x1dbd},
{0x32a9,0x32a9,0x1fda},
{0x32aa,0x32aa,0x1fdd},
{0x32ab,0x32ab,0x1fdf},
{0x32ac,0x32ac,0x1fe3},
{0x32ad,0x32ad,0x1fd9},
{0x32ae,0x32ae,0x1fe4},
{0x32af,0x32af,0x1fdb},
{0x32b0,0x32b0,0x1fd8},
{0x32d0,0x32fe,0x28ad},
{0x3300,0x3300,0x1f70},
{0x3301,0x3302,0x2e62},
{0x3303,0x3303,0x1f6a},
{0x3304,0x3304,0x2e64},
{0x3305,0x3305,0x1ff7},
{0x3306,0x3306,0x2e65},
{0x3307,0x3307,0x2e69},
{0x3308,0x3308,0x2e67},
{0x3309,0x3309,0x2e6c},
{0x330a,0x330a,0x2e6a},
{0x330b,0x330b,0x2e6e},
{0x330c,0x330c,0x2e70},
{0x330d,0x330d,0x1dab},
{0x330e,0x3313,0x2e71},
{0x3314,0x3314,0x1da2},
{0x3315,0x3315,0x1f69},
{0x3316,0x3316,0x1f67},
{0x3317,0x3317,0x2e78},
{0x3318,0x3318,0x1f68},
{0x3319,0x3319,0x2e7a},
{0x331a,0x331d,0x2e7c},
{0x331e,0x331e,0x1f73},
{0x331f,0x3321,0x2e80},
{0x3322,0x3322,0x1f66},
{0x3323,0x3323,0x1f6b},
{0x3324,0x3324,0x2e83},
{0x3325,0x3325,0x2e85},
{0x3326,0x3326,0x1dac},
{0x3327,0x3327,0x1da6},
{0x3328,0x3329,0x2e88},
{0x332a,0x332a,0x1f74},
{0x332b,0x332b,0x1dae},
{0x332d,0x332d,0x2e8b},
{0x332e,0x3330,0x2e8e},
{0x3331,0x3331,0x1f71},
{0x3332,0x3332,0x2e91},
{0x3333,0x3333,0x2087},
{0x3334,0x3335,0x2e94},
{0x3336,0x3336,0x1da8},
{0x3337,0x3337,0x2e9a},
{0x3338,0x3338,0x2e9c},
{0x3339,0x3339,0x1f6e},
{0x333a,0x333a,0x2e9d},
{0x333b,0x333b,0x1f6f},
{0x333c,0x333c,0x2e96},
{0x333d,0x333d,0x2e9e},
{0x333e,0x3340,0x2ea0},
{0x3341,0x3341,0x2e9f},
{0x3342,0x3342,0x1f6d},
{0x3343,0x3346,0x2ea3},
{0x3347,0x3347,0x1f72},
{0x3348,0x3348,0x2ea7},
{0x3349,0x3349,0x1da1},
{0x334a,0x334a,0x1daf},
{0x334b,0x334c,0x2ea8},
{0x334d,0x334d,0x1da4},
{0x334e,0x334e,0x2088},
{0x334f,0x3350,0x2eaa},
{0x3351,0x3351,0x1da9},
{0x3352,0x3352,0x2eae},
{0x3353,0x3353,0x2eb2},
{0x3354,0x3354,0x2eaf},
{0x3355,0x3356,0x2eb3},
{0x3357,0x3357,0x1f6c},
{0x3371,0x3371,0x2e55},
{0x337b,0x337b,0x2083},
{0x337c,0x337c,0x1dc7},
{0x337d,0x337d,0x1dc6},
{0x337e,0x337e,0x1dc5},
{0x337f,0x337f,0x1f76},
{0x3385,0x3387,0x1f5f},
{0x3388,0x3389,0x2000},
{0x338d,0x338d,0x2e58},
{0x338e,0x338f,0x1db4},
{0x3390,0x3390,0x1f63},
{0x3396,0x3396,0x1f65},
{0x3397,0x3397,0x1f58},
{0x3398,0x3398,0x1f5a},
{0x339b,0x339b,0x2e59},
{0x339c,0x339e,0x1db1},
{0x339f,0x339f,0x1ffa},
{0x33a0,0x33a0,0x1f54},
{0x33a1,0x33a1,0x1db7},
{0x33a2,0x33a2,0x1f55},
{0x33a3,0x33a3,0x1ffb},
{0x33a4,0x33a5,0x1f56},
{0x33a6,0x33a6,0x1ffc},
{0x33b0,0x33b0,0x1f5e},
{0x33b1,0x33b1,0x1f5d},
{0x33b2,0x33b2,0x1f5c},
{0x33b3,0x33b3,0x1f5b},
{0x33c2,0x33c2,0x2e50},
{0x33c4,0x33c4,0x1db6},
{0x33c8,0x33c8,0x2002},
{0x33cb,0x33cb,0x1f62},
{0x33cc,0x33cc,0x1ff6},
{0x33cd,0x33cd,0x1dbb},
{0x33d4,0x33d4,0x1f64},
{0x33d7,0x33d8,0x2e5d},
{0x33da,0x33da,0x2e4b},
{0x3402,0x3402,0x3582},
{0x3405,0x3405,0x3c1b},
{0x3427,0x3427,0x3656},
{0x3488,0x3488,0x3c52},
{0x34db,0x34db,0x3c41},
{0x351f,0x351f,0x3629},
{0x353e,0x353e,0x371e},
{0x378d,0x378d,0x361a},
{0x37e2,0x37e2,0x372b},
{0x3af3,0x3af3,0x3c40},
{0x3b22,0x3b22,0x3c49},
{0x3b88,0x3b88,0x368d},
{0x3e8a,0x3e8a,0x3c43},
{0x3eda,0x3eda,0x3c48},
{0x3fb1,0x3fb1,0x3754},
{0x4093,0x4093,0x3c4c},
{0x4103,0x4103,0x3c4f},
{0x4264,0x4264,0x3760},
{0x4293,0x4293,0x3c50},
{0x440c,0x440c,0x3c42},
{0x4453,0x4453,0x3773},
{0x457a,0x457a,0x3c4b},
{0x4665,0x4665,0x3c4e},
{0x46ae,0x46ae,0x3c51},
{0x4be8,0x4be8,0x3c46},
{0x4e00,0x4e00,0x4b0},
{0x4e01,0x4e01,0xbb8},
{0x4e03,0x4e03,0x8e3},
{0x4e04,0x4e05,0x37d8},
{0x4e07,0x4e07,0xeaa},
{0x4e08,0x4e08,0x9ce},
{0x4e09,0x4e09,0x87e},
{0x4e0a,0x4e0a,0x9cd},
{0x4e0b,0x4e0b,0x53c},
{0x4e0d,0x4e0d,0xdc6},
{0x4e0e,0x4e0e,0xf29},
{0x4e10,0x4e10,0xffb},
{0x4e11,0x4e11,0x4d1},
{0x4e14,0x4e14,0x5cc},
{0x4e15,0x4e15,0xffc},
{0x4e16,0x4e16,0xa48},
{0x4e17,0x4e17,0x10d7},
{0x4e18,0x4e18,0x670},
{0x4e19,0x4e19,0xe0a},
{0x4e1e,0x4e1e,0x9cf},
{0x4e1f,0x4e1f,0x37da},
{0x4e21,0x4e21,0xf86},
{0x4e26,0x4e26,0xe12},
{0x4e28,0x4e28,0x20b3},
{0x4e2a,0x4e2a,0xffd},
{0x4e2b,0x4e2b,0x37db},
{0x4e2c,0x4e2c,0x374d},
{0x4e2d,0x4e2d,0xba4},
{0x4e2f,0x4e30,0x37dc},
{0x4e31,0x4e31,0xffe},
{0x4e32,0x4e32,0x6f2},
{0x4e36,0x4e36,0xfff},
{0x4e37,0x4e37,0x369d},
{0x4e38,0x4e38,0x619},
{0x4e39,0x4e39,0xb6e},
{0x4e3b,0x4e3b,0x913},
{0x4e3c,0x4e3c,0x1000},
{0x4e3f,0x4e3f,0x1001},
{0x4e40,0x4e41,0x37de},
{0x4e42,0x4e42,0x1002},
{0x4e43,0x4e43,0xceb},
{0x4e44,0x4e44,0x37e0},
{0x4e45,0x4e45,0x671},
{0x4e48,0x4e48,0x372e},
{0x4e4b,0x4e4b,0xced},
{0x4e4d,0x4e4d,0xcbb},
{0x4e4e,0x4e4e,0x777},
{0x4e4f,0x4e4f,0xe61},
{0x4e55,0x4e55,0x1950},
{0x4e56,0x4e56,0x1003},
{0x4e57,0x4e57,0x9d0},
{0x4e58,0x4e58,0x1004},
{0x4e59,0x4e59,0x535},
{0x4e5a,0x4e5a,0x37e1},
{0x4e5d,0x4e5d,0x6dd},
{0x4e5e,0x4e5e,0x7a4},
{0x4e5f,0x4e5f,0xef5},
{0x4e62,0x4e62,0x1233},
{0x4e71,0x4e71,0xf5a},
{0x4e73,0x4e73,0xcd5},
{0x4e7e,0x4e7e,0x5e1},
{0x4e7f,0x4e7f,0x37e2},
{0x4e80,0x4e80,0x64f},
{0x4e82,0x4e82,0x1005},
{0x4e85,0x4e85,0x1006},
{0x4e86,0x4e86,0xf83},
{0x4e88,0x4e88,0xf27},
{0x4e89,0x4e89,0xaea},
{0x4e8a,0x4e8a,0x1008},
{0x4e8b,0x4e8b,0x8c4},
{0x4e8c,0x4e8c,0xccb},
{0x4e8d,0x4e8d,0x37e3},
{0x4e8e,0x4e8e,0x100b},
{0x4e91,0x4e91,0x4e0},
{0x4e92,0x4e92,0x793},
{0x4e94,0x4e94,0x792},
{0x4e95,0x4e95,0x4aa},
{0x4e96,0x4e96,0x37e4},
{0x4e98,0x4e98,0xff1},
{0x4e99,0x4e99,0xff0},
{0x4e9b,0x4e9b,0x823},
{0x4e9c,0x4e9c,0x465},
{0x4e9e,0x4ea0,0x100c},
{0x4ea1,0x4ea1,0xe62},
{0x4ea2,0x4ea2,0x100f},
{0x4ea4,0x4ea4,0x7a6},
{0x4ea5,0x4ea5,0x4ab},
{0x4ea6,0x4ea6,0xea0},
{0x4ea8,0x4ea8,0x696},
{0x4eab,0x4eac,0x697},
{0x4ead,0x4ead,0xbfe},
{0x4eae,0x4eae,0xf84},
{0x4eb0,0x4eb0,0x1010},
{0x4eb3,0x4eb3,0x1011},
{0x4eb6,0x4eb6,0x1012},
{0x4eb9,0x4eb9,0x37e5},
{0x4eba,0x4eba,0xa13},
{0x4ebb,0x4ebb,0x3620},
{0x4ec0,0x4ec0,0x944},
{0x4ec1,0x4ec1,0xa14},
{0x4ec2,0x4ec2,0x1017},
{0x4ec4,0x4ec4,0x1015},
{0x4ec6,0x4ec6,0x1016},
{0x4ec7,0x4ec7,0x672},
{0x4eca,0x4eca,0x813},
{0x4ecb,0x4ecb,0x570},
{0x4ecd,0x4ecd,0x1014},
{0x4ece,0x4ece,0x1013},
{0x4ecf,0x4ecf,0xdf9},
{0x4ed0,0x4ed0,0x37e6},
{0x4ed4,0x4ed4,0x894},
{0x4ed5,0x4ed5,0x893},
{0x4ed6,0x4ed6,0xb1e},
{0x4ed7,0x4ed7,0x1018},
{0x4ed8,0x4ed8,0xdc7},
{0x4ed9,0x4ed9,0xa8b},
{0x4edd,0x4edd,0x290},
{0x4ede,0x4ede,0x1019},
{0x4edf,0x4edf,0x101b},
{0x4ee0,0x4ee0,0x37e7},
{0x4ee1,0x4ee1,0x20b4},
{0x4ee3,0x4ee3,0xb45},
{0x4ee4,0x4ee4,0xfa9},
{0x4ee5,0x4ee5,0x48e},
{0x4eed,0x4eed,0x101a},
{0x4eee,0x4eee,0x53e},
{0x4ef0,0x4ef0,0x6bc},
{0x4ef2,0x4ef2,0xba5},
{0x4ef6,0x4ef6,0x745},
{0x4ef7,0x4ef7,0x101c},
{0x4efb,0x4efb,0xcda},
{0x4efc,0x4efc,0x20b5},
{0x4efd,0x4efd,0x37e8},
{0x4eff,0x4eff,0x37e9},
{0x4f00,0x4f00,0x20b6},
{0x4f01,0x4f01,0x627},
{0x4f03,0x4f03,0x20b7},
{0x4f09,0x4f09,0x101d},
{0x4f0a,0x4f0a,0x48f},
{0x4f0b,0x4f0b,0x37ea},
{0x4f0d,0x4f0d,0x794},
{0x4f0e,0x4f0e,0x628},
{0x4f0f,0x4f0f,0xdec},
{0x4f10,0x4f10,0xd46},
{0x4f11,0x4f11,0x673},
{0x4f15,0x4f15,0x37eb},
{0x4f1a,0x4f1a,0x571},
{0x4f1c,0x4f1c,0x1040},
{0x4f1d,0x4f1d,0xc3b},
{0x4f2f,0x4f2f,0xd22},
{0x4f30,0x4f30,0x101f},
{0x4f34,0x4f34,0xd50},
{0x4f36,0x4f36,0xfaa},
{0x4f38,0x4f38,0x9f3},
{0x4f39,0x4f39,0x20b8},
{0x4f3a,0x4f3a,0x895},
{0x4f3b,0x4f3b,0x37ed},
{0x4f3c,0x4f3c,0x8c5},
{0x4f3d,0x4f3d,0x540},
{0x4f43,0x4f43,0xbed},
{0x4f46,0x4f46,0xb60},
{0x4f47,0x4f47,0x1023},
{0x4f49,0x4f49,0x37ee},
{0x4f4d,0x4f4d,0x490},
{0x4f4e,0x4f4e,0xbff},
{0x4f4f,0x4f4f,0x945},
{0x4f50,0x4f50,0x824},
{0x4f51,0x4f51,0xf0e},
{0x4f53,0x4f53,0xb2e},
{0x4f54,0x4f54,0x37ef},
{0x4f55,0x4f55,0x53f},
{0x4f56,0x4f56,0x20b9},
{0x4f57,0x4f57,0x1022},
{0x4f59,0x4f59,0xf28},
{0x4f5a,0x4f5a,0x101e},
{0x4f5b,0x4f5b,0x1020},
{0x4f5c,0x4f5c,0x85e},
{0x4f5d,0x4f5d,0x1021},
{0x4f5e,0x4f5e,0x11d3},
{0x4f60,0x4f60,0x37ec},
{0x4f69,0x4f69,0x1029},
{0x4f6f,0x4f6f,0x102c},
{0x4f70,0x4f70,0x102a},
{0x4f73,0x4f73,0x542},
{0x4f75,0x4f75,0xe0b},
{0x4f76,0x4f76,0x1024},
{0x4f7a,0x4f7a,0x37f0},
{0x4f7b,0x4f7b,0x1028},
{0x4f7c,0x4f7c,0x7a7},
{0x4f7d,0x4f7e,0x37f1},
{0x4f7f,0x4f7f,0x896},
{0x4f83,0x4f83,0x5e2},
{0x4f86,0x4f86,0x102d},
{0x4f88,0x4f88,0x1025},
{0x4f8a,0x4f8a,0x20bb},
{0x4f8b,0x4f8b,0xfab},
{0x4f8d,0x4f8d,0x8c6},
{0x4f8f,0x4f8f,0x1026},
{0x4f91,0x4f91,0x102b},
{0x4f92,0x4f92,0x20ba},
{0x4f94,0x4f94,0x20bd},
{0x4f96,0x4f96,0x102e},
{0x4f97,0x4f97,0x37f3},
{0x4f98,0x4f98,0x1027},
{0x4f9a,0x4f9a,0x20bc},
{0x4f9b,0x4f9b,0x699},
{0x4f9d,0x4f9d,0x491},
{0x4fa0,0x4fa0,0x69a},
{0x4fa1,0x4fa1,0x541},
{0x4fab,0x4fab,0x11d4},
{0x4fad,0x4fad,0xea7},
{0x4fae,0x4fae,0xde0},
{0x4faf,0x4faf,0x7a8},
{0x4fb5,0x4fb5,0x9f5},
{0x4fb6,0x4fb6,0xf7f},
{0x4fbe,0x4fbe,0x37f4},
{0x4fbf,0x4fbf,0xe28},
{0x4fc2,0x4fc2,0x70e},
{0x4fc3,0x4fc3,0xb05},
{0x4fc4,0x4fc4,0x564},
{0x4fc9,0x4fc9,0x20ac},
{0x4fca,0x4fca,0x95d},
{0x4fcd,0x4fcd,0x20be},
{0x4fce,0x4fce,0x1032},
{0x4fcf,0x4fcf,0x37f5},
{0x4fd0,0x4fd0,0x1037},
{0x4fd1,0x4fd1,0x1035},
{0x4fd3,0x4fd3,0x3c2f},
{0x4fd4,0x4fd4,0x1030},
{0x4fd7,0x4fd7,0xb0f},
{0x4fd8,0x4fd8,0x1033},
{0x4fda,0x4fda,0x1036},
{0x4fdb,0x4fdb,0x1034},
{0x4fdd,0x4fdd,0xe2d},
{0x4fdf,0x4fdf,0x1031},
{0x4fe0,0x4fe0,0x1dec},
{0x4fe1,0x4fe1,0x9f4},
{0x4fe3,0x4fe3,0xea1},
{0x4fe4,0x4fe5,0x1038},
{0x4fee,0x4fee,0x92e},
{0x4fef,0x4fef,0x1046},
{0x4ff3,0x4ff3,0xd06},
{0x4ff5,0x4ff5,0xda8},
{0x4ff6,0x4ff6,0x1041},
{0x4ff8,0x4ff8,0xe40},
{0x4ffa,0x4ffa,0x536},
{0x4ffd,0x4ffd,0x37f6},
{0x4ffe,0x4ffe,0x1045},
{0x4fff,0x4fff,0x20c1},
{0x5000,0x5001,0x37f7},
{0x5005,0x5005,0x103f},
{0x5006,0x5006,0x1048},
{0x5009,0x5009,0xad4},
{0x500b,0x500b,0x778},
{0x500d,0x500d,0xd12},
{0x500f,0x500f,0x1600},
{0x5010,0x5010,0x37f9},
{0x5011,0x5011,0x1047},
{0x5012,0x5012,0xc57},
{0x5014,0x5014,0x103c},
{0x5016,0x5016,0x7aa},
{0x5019,0x5019,0x7a9},
{0x501a,0x501a,0x103a},
{0x501b,0x501b,0x37fa},
{0x501e,0x501e,0x20c2},
{0x501f,0x501f,0x906},
{0x5021,0x5021,0x1042},
{0x5022,0x5022,0x20c0},
{0x5023,0x5023,0xe3f},
{0x5024,0x5024,0xb8b},
{0x5025,0x5025,0x103e},
{0x5026,0x5026,0x747},
{0x5027,0x5027,0x37fb},
{0x5028,0x5028,0x103b},
{0x5029,0x5029,0x1043},
{0x502a,0x502a,0x103d},
{0x502b,0x502b,0xf99},
{0x502c,0x502c,0x1044},
{0x502d,0x502d,0xfe7},
{0x502e,0x502e,0x37fc},
{0x5036,0x5036,0x6de},
{0x5039,0x5039,0x746},
{0x503b,0x503b,0x3800},
{0x5040,0x5040,0x20bf},
{0x5042,0x5042,0x20c5},
{0x5043,0x5043,0x1049},
{0x5046,0x5046,0x20c3},
{0x5047,0x5047,0x104a},
{0x5048,0x5048,0x104e},
{0x5049,0x5049,0x492},
{0x504f,0x504f,0xe20},
{0x5050,0x5050,0x104d},
{0x5055,0x5055,0x104c},
{0x5056,0x5056,0x1050},
{0x5057,0x5057,0x37fd},
{0x505a,0x505a,0x104f},
{0x505c,0x505c,0xc00},
{0x5065,0x5065,0x748},
{0x5066,0x5066,0x37fe},
{0x506a,0x506a,0x37ff},
{0x506c,0x506c,0x1051},
{0x5070,0x5070,0x20c4},
{0x5072,0x5072,0x8f1},
{0x5074,0x5074,0xb06},
{0x5075,0x5075,0xc01},
{0x5076,0x5076,0x6ee},
{0x5078,0x5078,0x1052},
{0x507d,0x507d,0x650},
{0x5080,0x5080,0x1053},
{0x5085,0x5085,0x1055},
{0x508d,0x508d,0xe63},
{0x508f,0x508f,0x3801},
{0x5091,0x5091,0x73c},
{0x5094,0x5094,0x20c6},
{0x5096,0x5096,0x3802},
{0x5098,0x5098,0x87f},
{0x5099,0x5099,0xd8b},
{0x509a,0x509a,0x1054},
{0x509c,0x509c,0x3803},
{0x50ac,0x50ac,0x835},
{0x50ad,0x50ad,0xf2d},
{0x50b2,0x50b2,0x1057},
{0x50b3,0x50b3,0x105a},
{0x50b4,0x50b4,0x1056},
{0x50b5,0x50b5,0x834},
{0x50b7,0x50b7,0x987},
{0x50be,0x50be,0x70f},
{0x50c2,0x50c2,0x105b},
{0x50c5,0x50c5,0x6c7},
{0x50c9,0x50ca,0x1058},
{0x50cc,0x50cc,0x3804},
{0x50cd,0x50cd,0xc87},
{0x50cf,0x50cf,0xafe},
{0x50d1,0x50d1,0x69b},
{0x50d5,0x50d5,0xe7b},
{0x50d6,0x50d6,0x105c},
{0x50d8,0x50d8,0x20c8},
{0x50d9,0x50d9,0x3c30},
{0x50da,0x50da,0xf85},
{0x50de,0x50de,0x105d},
{0x50e3,0x50e3,0x1060},
{0x50e5,0x50e5,0x105e},
{0x50e6,0x50e6,0x3805},
{0x50e7,0x50e7,0xad0},
{0x50e9,0x50e9,0x3806},
{0x50ed,0x50ed,0x105f},
{0x50ee,0x50ee,0x1061},
{0x50ef,0x50ef,0x3807},
{0x50f0,0x50f0,0x3c31},
{0x50f4,0x50f4,0x20c7},
{0x50f5,0x50f5,0x1063},
{0x50f9,0x50f9,0x1062},
{0x50fb,0x50fb,0xe18},
{0x5100,0x5100,0x651},
{0x5101,0x5102,0x1065},
{0x5104,0x5104,0x52f},
{0x5108,0x5108,0x3808},
{0x5109,0x5109,0x1064},
{0x510b,0x510b,0x3809},
{0x5110,0x5110,0x380a},
{0x5112,0x5112,0x920},
{0x5114,0x5114,0x1069},
{0x5115,0x5115,0x1068},
{0x5116,0x5116,0x1067},
{0x5118,0x5118,0x102f},
{0x511a,0x511a,0x106a},
{0x511b,0x511b,0x380b},
{0x511e,0x511e,0x380c},
{0x511f,0x511f,0x988},
{0x5121,0x5121,0x106b},
{0x512a,0x512a,0xf0f},
{0x5132,0x5132,0xee5},
{0x5137,0x5137,0x106d},
{0x513a,0x513a,0x106c},
{0x513b,0x513b,0x106f},
{0x513c,0x513c,0x106e},
{0x513f,0x5140,0x1070},
{0x5141,0x5141,0x4b8},
{0x5143,0x5143,0x769},
{0x5144,0x5144,0x711},
{0x5145,0x5145,0x946},
{0x5146,0x5146,0xbb9},
{0x5147,0x5147,0x69c},
{0x5148,0x5148,0xa8c},
{0x5149,0x5149,0x7ab},
{0x514a,0x514a,0x20c9},
{0x514b,0x514b,0x800},
{0x514c,0x514c,0x1073},
{0x514d,0x514d,0xed4},
{0x514e,0x514e,0xc40},
{0x5150,0x5150,0x8c7},
{0x5152,0x5152,0x1072},
{0x5154,0x5154,0x1074},
{0x515a,0x515a,0xc58},
{0x515c,0x515c,0x5d3},
{0x515f,0x515f,0x380d},
{0x5162,0x5162,0x1075},
{0x5164,0x5164,0x20ca},
{0x5165,0x5165,0xcd6},
{0x5167,0x5167,0x368e},
{0x5168,0x5168,0xab6},
{0x5169,0x516a,0x1077},
{0x516b,0x516b,0xd40},
{0x516c,0x516c,0x7ac},
{0x516d,0x516d,0xfe1},
{0x516e,0x516e,0x1079},
{0x5171,0x5171,0x69e},
{0x5175,0x5175,0xe0c},
{0x5176,0x5176,0xb16},
{0x5177,0x5177,0x6e9},
{0x5178,0x5178,0xc2f},
{0x5179,0x5179,0x3779},
{0x517c,0x517c,0x749},
{0x5180,0x5180,0x107a},
{0x5182,0x5182,0x107b},
{0x5185,0x5185,0xcba},
{0x5186,0x5186,0x501},
{0x5189,0x5189,0x107e},
{0x518a,0x518a,0x86d},
{0x518c,0x518c,0x107d},
{0x518d,0x518d,0x836},
{0x518f,0x518f,0x107f},
{0x5190,0x5190,0x185b},
{0x5191,0x5191,0x1080},
{0x5192,0x5192,0xe6f},
{0x5193,0x5193,0x1081},
{0x5195,0x5196,0x1082},
{0x5197,0x5197,0x9d1},
{0x5199,0x5199,0x8f8},
{0x519d,0x519d,0x20cb},
{0x51a0,0x51a0,0x5e3},
{0x51a1,0x51a1,0x380e},
{0x51a2,0x51a2,0x1086},
{0x51a4,0x51a4,0x1084},
{0x51a5,0x51a5,0xec9},
{0x51a6,0x51a6,0x1085},
{0x51a8,0x51a8,0xdcc},
{0x51a9,0x51ab,0x1087},
{0x51ac,0x51ac,0xc59},
{0x51b0,0x51b0,0x108d},
{0x51b1,0x51b2,0x108b},
{0x51b3,0x51b3,0x108a},
{0x51b4,0x51b4,0x853},
{0x51b5,0x51b5,0x108e},
{0x51b6,0x51b6,0xef6},
{0x51b7,0x51b7,0xfac},
{0x51bc,0x51bc,0x380f},
{0x51bd,0x51bd,0x108f},
{0x51be,0x51be,0x20cc},
{0x51c3,0x51c3,0x3c32},
{0x51c4,0x51c4,0xa4c},
{0x51c5,0x51c5,0x1090},
{0x51c6,0x51c6,0x964},
{0x51c9,0x51c9,0x1091},
{0x51cb,0x51cb,0xbba},
{0x51cc,0x51cc,0xf87},
{0x51cd,0x51cd,0xc5a},
{0x51d6,0x51d6,0x10da},
{0x51db,0x51db,0x1092},
{0x51dc,0x51dc,0x205c},
{0x51dd,0x51dd,0x6bd},
{0x51e0,0x51e0,0x1093},
{0x51e1,0x51e1,0xe8c},
{0x51e6,0x51e6,0x972},
{0x51e7,0x51e7,0xb5c},
{0x51e9,0x51e9,0x1095},
{0x51ea,0x51ea,0xcbc},
{0x51ec,0x51ec,0x20cd},
{0x51ed,0x51ed,0x1096},
{0x51ee,0x51ee,0x3811},
{0x51f0,0x51f0,0x1097},
{0x51f1,0x51f1,0x58c},
{0x51f4,0x51f4,0x3812},
{0x51f5,0x51f5,0x1098},
{0x51f6,0x51f6,0x69f},
{0x51f8,0x51f8,0xca4},
{0x51f9,0x51f9,0x51c},
{0x51fa,0x51fa,0x95a},
{0x51fd,0x51fd,0xd35},
{0x51fe,0x51fe,0x1099},
{0x5200,0x5200,0xc5b},
{0x5201,0x5202,0x3813},
{0x5203,0x5203,0xa15},
{0x5204,0x5204,0x109a},
{0x5206,0x5206,0xdfc},
{0x5207,0x5207,0xa7e},
{0x5208,0x5208,0x5de},
{0x520a,0x520a,0x5e5},
{0x520b,0x520b,0x109b},
{0x520e,0x520e,0x109d},
{0x5211,0x5211,0x710},
{0x5213,0x5213,0x3815},
{0x5214,0x5214,0x109c},
{0x5215,0x5215,0x20ce},
{0x5217,0x5217,0xfbb},
{0x521d,0x521d,0x973},
{0x5224,0x5224,0xd51},
{0x5225,0x5225,0xe1c},
{0x5227,0x5227,0x109e},
{0x5229,0x5229,0xf62},
{0x522a,0x522a,0x109f},
{0x522e,0x522e,0x10a0},
{0x5230,0x5230,0xc78},
{0x5233,0x5233,0x10a1},
{0x5236,0x5236,0xa4d},
{0x5237,0x5237,0x86e},
{0x5238,0x5238,0x74a},
{0x5239,0x5239,0x10a2},
{0x523a,0x523a,0x897},
{0x523b,0x523b,0x801},
{0x5243,0x5243,0xc02},
{0x5244,0x5244,0x10a4},
{0x5247,0x5247,0xb07},
{0x5249,0x5249,0x3816},
{0x524a,0x524a,0x85f},
{0x524b,0x524c,0x10a5},
{0x524d,0x524d,0xab2},
{0x524f,0x524f,0x10a3},
{0x5254,0x5254,0x10a8},
{0x5256,0x5256,0xe64},
{0x525b,0x525b,0x7f6},
{0x525d,0x525d,0x1e5e},
{0x525e,0x525e,0x10a7},
{0x5261,0x5261,0x3817},
{0x5263,0x5263,0x74b},
{0x5264,0x5264,0x84e},
{0x5265,0x5265,0xd23},
{0x5266,0x5266,0x3818},
{0x5269,0x5269,0x10ab},
{0x526a,0x526a,0x10a9},
{0x526f,0x526f,0xded},
{0x5270,0x5270,0x9d2},
{0x5271,0x5271,0x10b2},
{0x5272,0x5272,0x5c2},
{0x5273,0x5273,0x10ac},
{0x5274,0x5274,0x10aa},
{0x5275,0x5275,0xad1},
{0x527d,0x527d,0x10ae},
{0x527f,0x527f,0x10ad},
{0x5283,0x5283,0x5a2},
{0x5287,0x5287,0x736},
{0x5288,0x5288,0x10b3},
{0x5289,0x5289,0xf75},
{0x528d,0x528d,0x10af},
{0x5291,0x5291,0x10b4},
{0x5292,0x5292,0x10b1},
{0x5293,0x5293,0x3819},
{0x5294,0x5294,0x10b0},
{0x529b,0x529b,0xf97},
{0x529c,0x529c,0x20cf},
{0x529f,0x529f,0x7ad},
{0x52a0,0x52a0,0x543},
{0x52a3,0x52a3,0xfbc},
{0x52a6,0x52a6,0x20d0},
{0x52a9,0x52a9,0x97f},
{0x52aa,0x52aa,0xc52},
{0x52ab,0x52ab,0x7f7},
{0x52ac,0x52ad,0x10b7},
{0x52af,0x52af,0x217d},
{0x52b1,0x52b1,0xfad},
{0x52b4,0x52b4,0xfd1},
{0x52b5,0x52b5,0x10ba},
{0x52b9,0x52b9,0x7ae},
{0x52bc,0x52bc,0x10b9},
{0x52be,0x52be,0x58d},
{0x52c0,0x52c0,0x20d1},
{0x52c1,0x52c1,0x10bb},
{0x52c3,0x52c3,0xe84},
{0x52c5,0x52c5,0xbd8},
{0x52c7,0x52c7,0xf10},
{0x52c8,0x52c8,0x381a},
{0x52c9,0x52c9,0xe29},
{0x52cd,0x52cd,0x10bc},
{0x52d0,0x52d0,0x36e8},
{0x52d2,0x52d2,0x1bee},
{0x52d5,0x52d5,0xc88},
{0x52d7,0x52d7,0x10bd},
{0x52d8,0x52d8,0x5e6},
{0x52d9,0x52d9,0xebf},
{0x52db,0x52db,0x20d2},
{0x52dd,0x52dd,0x989},
{0x52de,0x52de,0x10be},
{0x52df,0x52df,0xe37},
{0x52e0,0x52e0,0x10c2},
{0x52e2,0x52e2,0xa4e},
{0x52e3,0x52e3,0x10bf},
{0x52e4,0x52e4,0x6c8},
{0x52e6,0x52e6,0x10c0},
{0x52e7,0x52e7,0x5e7},
{0x52f0,0x52f0,0x381b},
{0x52f2,0x52f2,0x704},
{0x52f3,0x52f3,0x10c3},
{0x52f5,0x52f5,0x10c4},
{0x52f8,0x52f9,0x10c5},
{0x52fa,0x52fa,0x907},
{0x52fe,0x52fe,0x7af},
{0x52ff,0x52ff,0xeea},
{0x5300,0x5300,0x20d3},
{0x5301,0x5301,0xef4},
{0x5302,0x5302,0xccf},
{0x5305,0x5305,0xe41},
{0x5306,0x5306,0x10c7},
{0x5308,0x5308,0x10c8},
{0x530a,0x530b,0x381c},
{0x530d,0x530d,0x10ca},
{0x530f,0x530f,0x10cc},
{0x5310,0x5310,0x10cb},
{0x5315,0x5315,0x10cd},
{0x5316,0x5316,0x53d},
{0x5317,0x5317,0xe7a},
{0x5319,0x5319,0x86c},
{0x531a,0x531a,0x10ce},
{0x531d,0x531d,0xadb},
{0x5320,0x5320,0x98a},
{0x5321,0x5321,0x6a1},
{0x5323,0x5323,0x10cf},
{0x5324,0x5324,0x20d5},
{0x532a,0x532a,0xd6f},
{0x532f,0x532f,0x10d0},
{0x5331,0x5331,0x10d1},
{0x5333,0x5333,0x10d2},
{0x5338,0x5338,0x10d3},
{0x5339,0x5339,0xd96},
{0x533a,0x533a,0x6e0},
{0x533b,0x533b,0x4a9},
{0x533e,0x533e,0x381e},
{0x533f,0x533f,0xc97},
{0x5340,0x5340,0x10d4},
{0x5341,0x5341,0x947},
{0x5343,0x5343,0xa8d},
{0x5345,0x5345,0x10d6},
{0x5346,0x5346,0x10d5},
{0x5347,0x5347,0x98b},
{0x5348,0x5348,0x795},
{0x5349,0x5349,0x10d8},
{0x534a,0x534a,0xd52},
{0x534b,0x534b,0x3820},
{0x534c,0x534c,0x381f},
{0x534d,0x534d,0x10d9},
{0x5351,0x5351,0xd70},
{0x5352,0x5352,0xb14},
{0x5353,0x5353,0xb4e},
{0x5354,0x5354,0x6a0},
{0x5357,0x5357,0xcc6},
{0x5358,0x5358,0xb6f},
{0x535a,0x535a,0xd24},
{0x535c,0x535c,0xe7c},
{0x535e,0x535e,0x10db},
{0x5360,0x5360,0xa8e},
{0x5361,0x5361,0x3821},
{0x5366,0x5366,0x70b},
{0x5369,0x5369,0x10dc},
{0x536c,0x536c,0x3822},
{0x536e,0x536e,0x10dd},
{0x536f,0x536f,0x4ce},
{0x5370,0x5370,0x4b9},
{0x5371,0x5371,0x629},
{0x5372,0x5372,0x20d6},
{0x5373,0x5373,0xb08},
{0x5374,0x5374,0x66b},
{0x5375,0x5375,0xf5b},
{0x5377,0x5377,0x10e0},
{0x5378,0x5378,0x537},
{0x537b,0x537b,0x10df},
{0x537d,0x537d,0x3435},
{0x537f,0x537f,0x6a2},
{0x5382,0x5382,0x10e1},
{0x5384,0x5384,0xefd},
{0x5389,0x5389,0x37d0},
{0x5393,0x5393,0x20d7},
{0x5396,0x5396,0x10e2},
{0x5398,0x5398,0xf9a},
{0x539a,0x539a,0x7b0},
{0x539f,0x539f,0x76a},
{0x53a0,0x53a0,0x10e3},
{0x53a5,0x53a5,0x10e5},
{0x53a6,0x53a6,0x10e4},
{0x53a8,0x53a8,0xa25},
{0x53a9,0x53a9,0x4db},
{0x53ab,0x53ab,0x3823},
{0x53ad,0x53ad,0x500},
{0x53ae,0x53ae,0x10e6},
{0x53b0,0x53b0,0x10e7},
{0x53b2,0x53b2,0x20d8},
{0x53b3,0x53b3,0x76b},
{0x53b6,0x53b6,0x10e8},
{0x53bb,0x53bb,0x688},
{0x53c2,0x53c2,0x880},
{0x53c3,0x53c3,0x10e9},
{0x53c8,0x53c8,0xea2},
{0x53c9,0x53c9,0x825},
{0x53ca,0x53ca,0x674},
{0x53cb,0x53cb,0xf11},
{0x53cc,0x53cc,0xad2},
{0x53cd,0x53cd,0xd53},
{0x53ce,0x53ce,0x929},
{0x53d4,0x53d4,0x951},
{0x53d6,0x53d6,0x914},
{0x53d7,0x53d7,0x921},
{0x53d9,0x53d9,0x980},
{0x53da,0x53da,0x3824},
{0x53db,0x53db,0xd54},
{0x53dd,0x53dd,0x20d9},
{0x53df,0x53df,0x10ec},
{0x53e1,0x53e1,0x4e5},
{0x53e2,0x53e2,0xad3},
{0x53e3,0x53e3,0x7b1},
{0x53e4,0x53e4,0x779},
{0x53e5,0x53e5,0x6df},
{0x53e6,0x53e6,0x3825},
{0x53e8,0x53e8,0x10f0},
{0x53e9,0x53e9,0xb5f},
{0x53ea,0x53ea,0xb5e},
{0x53eb,0x53eb,0x6a3},
{0x53ec,0x53ec,0x98c},
{0x53ed,0x53ed,0x10f1},
{0x53ee,0x53ee,0x10ef},
{0x53ef,0x53ef,0x544},
{0x53f0,0x53f0,0xb46},
{0x53f1,0x53f1,0x8e4},
{0x53f2,0x53f2,0x899},
{0x53f3,0x53f3,0x4c8},
{0x53f5,0x53f5,0x3826},
{0x53f6,0x53f6,0x5ce},
{0x53f7,0x53f7,0x7f8},
{0x53f8,0x53f8,0x898},
{0x53fa,0x53fa,0x10f2},
{0x5401,0x5401,0x10f3},
{0x5403,0x5403,0x663},
{0x5404,0x5404,0x5a4},
{0x5408,0x5408,0x7f9},
{0x5409,0x5409,0x662},
{0x540a,0x540a,0xbfb},
{0x540b,0x540b,0x4c7},
{0x540c,0x540c,0xc89},
{0x540d,0x540d,0xeca},
{0x540e,0x540e,0x7b3},
{0x540f,0x540f,0xf63},
{0x5410,0x5410,0xc41},
{0x5411,0x5411,0x7b2},
{0x541b,0x541b,0x705},
{0x541d,0x541d,0x10fc},
{0x541f,0x541f,0x6db},
{0x5420,0x5420,0xe78},
{0x5426,0x5426,0xd71},
{0x5427,0x5427,0x3827},
{0x5429,0x5429,0x10fb},
{0x542b,0x542b,0x61a},
{0x542c,0x542d,0x10f6},
{0x542e,0x542e,0x10f9},
{0x5433,0x5433,0x35c0},
{0x5436,0x5436,0x10fa},
{0x5438,0x5438,0x675},
{0x5439,0x5439,0xa27},
{0x543b,0x543b,0xdfd},
{0x543c,0x543c,0x10f8},
{0x543d,0x543d,0x10f4},
{0x543e,0x543e,0x797},
{0x543f,0x543f,0x35cf},
{0x5440,0x5440,0x10f5},
{0x5442,0x5442,0xfca},
{0x5446,0x5446,0xe42},
{0x5448,0x5448,0xc04},
{0x5449,0x5449,0x796},
{0x544a,0x544a,0x802},
{0x544d,0x544d,0x3828},
{0x544e,0x544e,0x10fd},
{0x5451,0x5451,0xcb5},
{0x5455,0x5455,0x3723},
{0x545f,0x545f,0x1101},
{0x5466,0x5466,0x3829},
{0x5468,0x5468,0x92a},
{0x546a,0x546a,0x922},
{0x546b,0x546b,0x382a},
{0x5470,0x5470,0x1104},
{0x5471,0x5471,0x1102},
{0x5473,0x5473,0xeaf},
{0x5474,0x5474,0x382b},
{0x5475,0x5475,0x10ff},
{0x5476,0x5476,0x1108},
{0x5477,0x5477,0x1103},
{0x547b,0x547b,0x1106},
{0x547c,0x547c,0x77a},
{0x547d,0x547d,0xecb},
{0x5480,0x5480,0x1107},
{0x5484,0x5484,0x1109},
{0x5486,0x5486,0x110b},
{0x548a,0x548a,0x20dc},
{0x548b,0x548b,0x860},
{0x548c,0x548c,0xfe8},
{0x548d,0x548d,0x382c},
{0x548e,0x548e,0x1100},
{0x548f,0x548f,0x10fe},
{0x5490,0x5490,0x110a},
{0x5492,0x5492,0x1105},
{0x5496,0x5496,0x382d},
{0x549c,0x549c,0x20db},
{0x54a1,0x54a1,0x382e},
{0x54a2,0x54a2,0x110d},
{0x54a4,0x54a4,0x1116},
{0x54a5,0x54a5,0x110f},
{0x54a8,0x54a8,0x1113},
{0x54a9,0x54a9,0x20dd},
{0x54ab,0x54ab,0x1114},
{0x54ac,0x54ac,0x1110},
{0x54ad,0x54ad,0x382f},
{0x54af,0x54af,0x1131},
{0x54b2,0x54b2,0x859},
{0x54b3,0x54b3,0x58f},
{0x54b8,0x54b8,0x110e},
{0x54b9,0x54b9,0x3830},
{0x54bc,0x54bc,0x1118},
{0x54bd,0x54bd,0x4ba},
{0x54be,0x54be,0x1117},
{0x54bf,0x54bf,0x3831},
{0x54c0,0x54c0,0x469},
{0x54c1,0x54c1,0xdbc},
{0x54c2,0x54c2,0x1115},
{0x54c4,0x54c4,0x1111},
{0x54c6,0x54c6,0x3832},
{0x54c7,0x54c7,0x110c},
{0x54c8,0x54c8,0x1112},
{0x54c9,0x54c9,0x838},
{0x54cd,0x54cd,0x3833},
{0x54d8,0x54d8,0x1119},
{0x54e1,0x54e1,0x4bb},
{0x54e2,0x54e2,0x1122},
{0x54e5,0x54e6,0x111a},
{0x54e8,0x54e8,0x98d},
{0x54e9,0x54e9,0xe97},
{0x54ed,0x54ed,0x1120},
{0x54ee,0x54ee,0x111f},
{0x54f2,0x54f2,0xc29},
{0x54fa,0x54fa,0x1121},
{0x54fd,0x54fd,0x111e},
{0x54ff,0x54ff,0x20de},
{0x5504,0x5504,0x4d6},
{0x5506,0x5506,0x826},
{0x5507,0x5507,0x9f6},
{0x550e,0x550e,0x3834},
{0x550f,0x550f,0x111c},
{0x5510,0x5510,0xc5c},
{0x5514,0x5514,0x111d},
{0x5516,0x5516,0x466},
{0x552b,0x552b,0x3835},
{0x552e,0x552e,0x1127},
{0x552f,0x552f,0xf0d},
{0x5531,0x5531,0x98f},
{0x5533,0x5533,0x112d},
{0x5535,0x5535,0x3836},
{0x5538,0x5538,0x112c},
{0x5539,0x5539,0x1123},
{0x553e,0x553e,0xb23},
{0x5540,0x5540,0x1124},
{0x5544,0x5544,0xb4f},
{0x5545,0x5545,0x1129},
{0x5546,0x5546,0x98e},
{0x554a,0x554a,0x3837},
{0x554c,0x554c,0x1126},
{0x554f,0x554f,0xef0},
{0x5553,0x5553,0x712},
{0x5556,0x5557,0x112a},
{0x555c,0x555c,0x1128},
{0x555d,0x555d,0x112e},
{0x555e,0x555e,0x1dd1},
{0x5560,0x5560,0x3838},
{0x5563,0x5563,0x1125},
{0x557b,0x557b,0x1134},
{0x557c,0x557c,0x1139},
{0x557e,0x557e,0x1135},
{0x5580,0x5580,0x1130},
{0x5583,0x5583,0x113a},
{0x5584,0x5584,0xab3},
{0x5586,0x5586,0x20df},
{0x5587,0x5587,0x113c},
{0x5588,0x5588,0x383a},
{0x5589,0x5589,0x7b4},
{0x558a,0x558a,0x1132},
{0x558b,0x558b,0xbbb},
{0x558e,0x558e,0x383b},
{0x5598,0x5598,0x1136},
{0x5599,0x5599,0x112f},
{0x559a,0x559a,0x5e9},
{0x559c,0x559c,0x62a},
{0x559d,0x559d,0x5c3},
{0x559e,0x559e,0x1137},
{0x559f,0x559f,0x1133},
{0x55a7,0x55a7,0x74c},
{0x55a8,0x55a8,0x113d},
{0x55a9,0x55a9,0x113b},
{0x55aa,0x55aa,0xad5},
{0x55ab,0x55ab,0x664},
{0x55ac,0x55ac,0x6a4},
{0x55ae,0x55ae,0x1138},
{0x55b0,0x55b0,0x6ec},
{0x55b6,0x55b6,0x4e6},
{0x55c4,0x55c4,0x1141},
{0x55c5,0x55c5,0x113f},
{0x55c7,0x55c7,0x1178},
{0x55d4,0x55d4,0x1144},
{0x55da,0x55da,0x113e},
{0x55dc,0x55dc,0x1142},
{0x55df,0x55df,0x1140},
{0x55e3,0x55e3,0x89a},
{0x55e4,0x55e4,0x1143},
{0x55f7,0x55f7,0x1146},
{0x55f9,0x55f9,0x114b},
{0x55fd,0x55fd,0x1149},
{0x55fe,0x55fe,0x1148},
{0x5606,0x5606,0xb70},
{0x5608,0x5608,0x383c},
{0x5609,0x5609,0x545},
{0x560e,0x560f,0x383d},
{0x5614,0x5614,0x1145},
{0x5616,0x5616,0x1147},
{0x5617,0x5617,0x990},
{0x5618,0x5618,0x4d5},
{0x561b,0x561b,0x114a},
{0x5620,0x5620,0x3c1d},
{0x5629,0x5629,0x55e},
{0x562f,0x562f,0x1155},
{0x5631,0x5631,0x9e4},
{0x5632,0x5632,0x1151},
{0x5634,0x5634,0x114f},
{0x5636,0x5636,0x1150},
{0x5637,0x5637,0x383f},
{0x5638,0x5638,0x1152},
{0x563f,0x563f,0x3840},
{0x5642,0x5642,0x4df},
{0x5649,0x5649,0x3841},
{0x564b,0x564b,0x3842},
{0x564c,0x564c,0xabb},
{0x564e,0x564e,0x114c},
{0x564f,0x564f,0x3843},
{0x5650,0x5650,0x114d},
{0x5653,0x5653,0x1f1b},
{0x565b,0x565b,0x5d8},
{0x5664,0x5664,0x1154},
{0x5666,0x5666,0x3844},
{0x5668,0x5668,0x62b},
{0x5669,0x5669,0x3845},
{0x566a,0x566a,0x1157},
{0x566b,0x566b,0x1153},
{0x566c,0x566c,0x1156},
{0x566f,0x566f,0x3846},
{0x5671,0x5672,0x3847},
{0x5674,0x5674,0xdfe},
{0x5676,0x5676,0x3c33},
{0x5678,0x5678,0xcad},
{0x567a,0x567a,0xd4c},
{0x5680,0x5680,0x1159},
{0x5686,0x5686,0x1158},
{0x5687,0x5687,0x5a3},
{0x568a,0x568a,0x115a},
{0x568f,0x568f,0x115d},
{0x5694,0x5694,0x115c},
{0x5695,0x5695,0x3849},
{0x5699,0x5699,0x1de6},
{0x569a,0x569a,0x384a},
{0x56a0,0x56a0,0x115b},
{0x56a2,0x56a2,0xcef},
{0x56a5,0x56a5,0x115e},
{0x56ac,0x56ad,0x384b},
{0x56ae,0x56ae,0x115f},
{0x56b1,0x56b1,0x384d},
{0x56b4,0x56b4,0x1161},
{0x56b6,0x56b6,0x1160},
{0x56bc,0x56bc,0x1163},
{0x56c0,0x56c0,0x1166},
{0x56c1,0x56c1,0x1164},
{0x56c2,0x56c2,0x1162},
{0x56c3,0x56c3,0x1165},
{0x56c8,0x56c8,0x1167},
{0x56c9,0x56c9,0x384e},
{0x56ca,0x56ca,0x1e5a},
{0x56ce,0x56ce,0x1168},
{0x56d1,0x56d1,0x1169},
{0x56d3,0x56d3,0x116a},
{0x56d7,0x56d7,0x116b},
{0x56d8,0x56d8,0x107c},
{0x56da,0x56da,0x928},
{0x56db,0x56db,0x89b},
{0x56dd,0x56dd,0x384f},
{0x56de,0x56de,0x573},
{0x56e0,0x56e0,0x4bc},
{0x56e3,0x56e3,0xb82},
{0x56e4,0x56e4,0x3850},
{0x56ee,0x56ee,0x116c},
{0x56f0,0x56f0,0x814},
{0x56f2,0x56f2,0x493},
{0x56f3,0x56f3,0xa24},
{0x56f9,0x56f9,0x116d},
{0x56fa,0x56fa,0x77b},
{0x56fd,0x56fd,0x803},
{0x56ff,0x56ff,0x116f},
{0x5700,0x5700,0x116e},
{0x5703,0x5703,0xe30},
{0x5704,0x5704,0x1170},
{0x5708,0x5708,0x1172},
{0x5709,0x5709,0x1171},
{0x570a,0x570a,0x3851},
{0x570b,0x570b,0x1173},
{0x570d,0x570d,0x1174},
{0x570f,0x570f,0x74d},
{0x5712,0x5712,0x502},
{0x5713,0x5713,0x1175},
{0x5715,0x5715,0x3852},
{0x5716,0x5716,0x1177},
{0x5718,0x5718,0x1176},
{0x571c,0x571c,0x1179},
{0x571f,0x571f,0xc54},
{0x5721,0x5721,0x3680},
{0x5723,0x5723,0x3853},
{0x5726,0x5726,0x117a},
{0x5727,0x5727,0x479},
{0x5728,0x5728,0x84f},
{0x572d,0x572d,0x713},
{0x572f,0x572f,0x3854},
{0x5730,0x5730,0xb8d},
{0x5733,0x5734,0x3855},
{0x5737,0x5738,0x117b},
{0x573b,0x573b,0x117e},
{0x5740,0x5740,0x117f},
{0x5742,0x5742,0x854},
{0x5747,0x5747,0x6c9},
{0x574a,0x574a,0xe65},
{0x574c,0x574c,0x3857},
{0x574e,0x574e,0x117d},
{0x574f,0x574f,0x1180},
{0x5750,0x5750,0x831},
{0x5751,0x5751,0x7b5},
{0x5759,0x5759,0x20e0},
{0x5761,0x5761,0x1184},
{0x5764,0x5764,0x815},
{0x5765,0x5765,0x20e1},
{0x5766,0x5766,0xb71},
{0x5769,0x5769,0x1181},
{0x576a,0x576a,0xbf6},
{0x5770,0x5770,0x3858},
{0x577f,0x577f,0x1185},
{0x5782,0x5782,0xa28},
{0x5788,0x5788,0x1183},
{0x5789,0x5789,0x1186},
{0x578b,0x578b,0x715},
{0x578c,0x578c,0x3859},
{0x5793,0x5793,0x1187},
{0x579c,0x579c,0x385a},
{0x57a0,0x57a0,0x1188},
{0x57a2,0x57a2,0x7b6},
{0x57a3,0x57a3,0x59e},
{0x57a4,0x57a4,0x118a},
{0x57aa,0x57aa,0x118b},
{0x57ac,0x57ac,0x20e2},
{0x57b0,0x57b0,0x118c},
{0x57b3,0x57b3,0x1189},
{0x57b8,0x57b8,0x385b},
{0x57c0,0x57c0,0x1182},
{0x57c3,0x57c3,0x118d},
{0x57c6,0x57c6,0x118e},
{0x57c7,0x57c7,0x20e4},
{0x57c8,0x57c8,0x20e3},
{0x57cb,0x57cb,0xe92},
{0x57ce,0x57ce,0x9d3},
{0x57d2,0x57d3,0x1190},
{0x57d4,0x57d4,0x118f},
{0x57d6,0x57d6,0x1193},
{0x57dc,0x57dc,0xcee},
{0x57df,0x57df,0x4ac},
{0x57e0,0x57e0,0xdc8},
{0x57e3,0x57e3,0x1194},
{0x57e6,0x57e6,0x385c},
{0x57ed,0x57ed,0x385d},
{0x57f4,0x57f4,0x9e5},
{0x57f5,0x57f6,0x385e},
{0x57f7,0x57f7,0x8e5},
{0x57f9,0x57f9,0xd13},
{0x57fa,0x57fa,0x62c},
{0x57fc,0x57fc,0x85b},
{0x57ff,0x57ff,0x3860},
{0x5800,0x5800,0xe87},
{0x5802,0x5802,0xc8a},
{0x5805,0x5805,0x74e},
{0x5806,0x5806,0xb2f},
{0x5809,0x5809,0x3861},
{0x580a,0x580a,0x1192},
{0x580b,0x580b,0x1195},
{0x5815,0x5815,0xb24},
{0x5819,0x5819,0x1196},
{0x581d,0x581d,0x1197},
{0x5820,0x5820,0x3862},
{0x5821,0x5821,0x1199},
{0x5824,0x5824,0xc05},
{0x582a,0x582a,0x5ea},
{0x582f,0x582f,0x1d32},
{0x5830,0x5830,0x503},
{0x5831,0x5831,0xe43},
{0x5832,0x5832,0x3863},
{0x5834,0x5834,0x9d4},
{0x5835,0x5835,0xc42},
{0x583a,0x583a,0x856},
{0x583d,0x583d,0x119f},
{0x5840,0x5840,0xe0d},
{0x5841,0x5841,0xfa5},
{0x584a,0x584a,0x574},
{0x584b,0x584b,0x119b},
{0x5851,0x5851,0xabc},
{0x5852,0x5852,0x119e},
{0x5854,0x5854,0xc5d},
{0x5857,0x5857,0xc43},
{0x5858,0x5858,0xc5e},
{0x5859,0x5859,0xd4d},
{0x585a,0x585a,0xbe9},
{0x585e,0x585e,0x839},
{0x5861,0x5861,0x1e47},
{0x5862,0x5862,0x119a},
{0x5869,0x5869,0x518},
{0x586b,0x586b,0xc30},
{0x5870,0x5870,0x119c},
{0x5872,0x5872,0x1198},
{0x5875,0x5875,0xa16},
{0x5879,0x5879,0x11a0},
{0x587c,0x587c,0x3864},
{0x587e,0x587e,0x958},
{0x5880,0x5880,0x3865},
{0x5883,0x5883,0x6a5},
{0x5885,0x5885,0x11a1},
{0x5893,0x5893,0xe38},
{0x5897,0x5897,0xaff},
{0x589c,0x589c,0xbe2},
{0x589e,0x589e,0x20e7},
{0x589f,0x589f,0x11a3},
{0x58a8,0x58a8,0xe7d},
{0x58a9,0x58a9,0x3866},
{0x58ab,0x58ab,0x11a4},
{0x58ae,0x58ae,0x11a9},
{0x58b2,0x58b2,0x20e8},
{0x58b3,0x58b3,0xdff},
{0x58b8,0x58b8,0x11a8},
{0x58b9,0x58b9,0x11a2},
{0x58ba,0x58ba,0x11a5},
{0x58bb,0x58bb,0x11a7},
{0x58be,0x58be,0x816},
{0x58c1,0x58c1,0xe19},
{0x58c5,0x58c5,0x11aa},
{0x58c7,0x58c7,0xb83},
{0x58ca,0x58ca,0x575},
{0x58cc,0x58cc,0x9d5},
{0x58ce,0x58ce,0x3867},
{0x58d0,0x58d0,0x3868},
{0x58d1,0x58d1,0x11ac},
{0x58d3,0x58d3,0x11ab},
{0x58d4,0x58d4,0x3869},
{0x58d5,0x58d5,0x7fa},
{0x58d7,0x58d7,0x11ad},
{0x58d8,0x58d8,0x11af},
{0x58d9,0x58d9,0x11ae},
{0x58da,0x58da,0x386a},
{0x58dc,0x58dc,0x11b1},
{0x58de,0x58de,0x11a6},
{0x58df,0x58df,0x11b3},
{0x58e4,0x58e4,0x11b2},
{0x58e5,0x58e5,0x11b0},
{0x58e9,0x58e9,0x386b},
{0x58eb,0x58eb,0x89c},
{0x58ec,0x58ec,0xa17},
{0x58ee,0x58ee,0xad6},
{0x58ef,0x58ef,0x11b4},
{0x58f0,0x58f0,0xa60},
{0x58f1,0x58f1,0x4b1},
{0x58f2,0x58f2,0xd1a},
{0x58f7,0x58f7,0xbf7},
{0x58f9,0x58f9,0x11b6},
{0x58fa,0x58fa,0x11b5},
{0x58fb,0x58fd,0x11b7},
{0x5902,0x5902,0x11ba},
{0x5909,0x5909,0xe21},
{0x590a,0x590a,0x11bb},
{0x590b,0x590b,0x20e9},
{0x590c,0x590c,0x386c},
{0x590f,0x590f,0x546},
{0x5910,0x5910,0x11bc},
{0x5915,0x5915,0xf26},
{0x5916,0x5916,0x58e},
{0x5918,0x5918,0x10de},
{0x5919,0x5919,0x952},
{0x591a,0x591a,0xb1f},
{0x591b,0x591b,0x11bd},
{0x591c,0x591c,0xef7},
{0x5922,0x5922,0xec0},
{0x5924,0x5924,0x386d},
{0x5925,0x5925,0x11bf},
{0x5927,0x5927,0xb47},
{0x5929,0x5929,0xc31},
{0x592a,0x592a,0xb20},
{0x592b,0x592b,0xdc9},
{0x592c,0x592d,0x11c0},
{0x592e,0x592e,0x51d},
{0x592f,0x592f,0x386e},
{0x5931,0x5931,0x8e6},
{0x5932,0x5932,0x11c2},
{0x5937,0x5937,0x494},
{0x5938,0x5938,0x11c3},
{0x5939,0x5939,0x3725},
{0x593e,0x593e,0x11c4},
{0x5944,0x5944,0x504},
{0x5947,0x5947,0x62d},
{0x5948,0x5948,0xcb8},
{0x5949,0x5949,0xe44},
{0x594e,0x594e,0x11c8},
{0x594f,0x594f,0xad7},
{0x5950,0x5950,0x11c7},
{0x5951,0x5951,0x716},
{0x5953,0x5953,0x20ea},
{0x5954,0x5954,0xe89},
{0x5955,0x5955,0x11c6},
{0x5957,0x5957,0xc5f},
{0x5958,0x5958,0x11ca},
{0x595a,0x595a,0x11c9},
{0x595b,0x595b,0x20eb},
{0x595d,0x595d,0x20ec},
{0x5960,0x5960,0x11cc},
{0x5961,0x5961,0x386f},
{0x5962,0x5962,0x11cb},
{0x5963,0x5963,0x20ed},
{0x5965,0x5965,0x51e},
{0x5967,0x5967,0x11cd},
{0x5968,0x5968,0x991},
{0x5969,0x5969,0x11cf},
{0x596a,0x596a,0xb63},
{0x596c,0x596c,0x11ce},
{0x596d,0x596d,0x3870},
{0x596e,0x596e,0xe03},
{0x5973,0x5973,0x981},
{0x5974,0x5974,0xc55},
{0x5978,0x5978,0x11d0},
{0x597d,0x597d,0x7b7},
{0x5981,0x5981,0x11d1},
{0x5982,0x5982,0xcd7},
{0x5983,0x5983,0xd72},
{0x5984,0x5984,0xedd},
{0x598a,0x598a,0xcdb},
{0x598d,0x598d,0x11da},
{0x5993,0x5993,0x652},
{0x5996,0x5996,0xf2f},
{0x5999,0x5999,0xebb},
{0x599b,0x599b,0x1239},
{0x599d,0x599d,0x11d2},
{0x59a3,0x59a3,0x11d5},
{0x59a4,0x59a4,0x20ee},
{0x59a5,0x59a5,0xb25},
{0x59a8,0x59a8,0xe66},
{0x59ac,0x59ac,0xc44},
{0x59b2,0x59b2,0x11d6},
{0x59b9,0x59b9,0xe93},
{0x59ba,0x59ba,0x20ef},
{0x59bb,0x59bb,0x83a},
{0x59be,0x59be,0x992},
{0x59c6,0x59c6,0x11d7},
{0x59c9,0x59c9,0x89e},
{0x59ca,0x59ca,0x3871},
{0x59cb,0x59cb,0x89d},
{0x59d0,0x59d0,0x47d},
{0x59d1,0x59d1,0x77c},
{0x59d2,0x59d2,0x3872},
{0x59d3,0x59d3,0xa4f},
{0x59d4,0x59d4,0x495},
{0x59d9,0x59da,0x11db},
{0x59dc,0x59dc,0x11d9},
{0x59dd,0x59dd,0x3873},
{0x59e3,0x59e4,0x3874},
{0x59e5,0x59e5,0x4da},
{0x59e6,0x59e6,0x5eb},
{0x59e8,0x59e8,0x11d8},
{0x59ea,0x59ea,0xed1},
{0x59eb,0x59eb,0xda3},
{0x59ec,0x59ec,0x36ad},
{0x59f6,0x59f6,0x46c},
{0x59fb,0x59fb,0x4bd},
{0x59ff,0x59ff,0x89f},
{0x5a01,0x5a01,0x496},
{0x5a03,0x5a03,0x467},
{0x5a04,0x5a04,0x3876},
{0x5a09,0x5a09,0x11e1},
{0x5a0c,0x5a0c,0x3877},
{0x5a11,0x5a11,0x11df},
{0x5a18,0x5a18,0xec8},
{0x5a1a,0x5a1a,0x11e2},
{0x5a1b,0x5a1b,0x35c1},
{0x5a1c,0x5a1c,0x11e0},
{0x5a1f,0x5a1f,0x11de},
{0x5a20,0x5a20,0x9f7},
{0x5a23,0x5a23,0x3878},
{0x5a25,0x5a25,0x11dd},
{0x5a29,0x5a29,0xe2a},
{0x5a2f,0x5a2f,0x798},
{0x5a35,0x5a36,0x11e6},
{0x5a3c,0x5a3c,0x993},
{0x5a40,0x5a40,0x11e3},
{0x5a41,0x5a41,0xfd2},
{0x5a46,0x5a46,0xd02},
{0x5a47,0x5a47,0x3879},
{0x5a49,0x5a49,0x11e5},
{0x5a55,0x5a55,0x387a},
{0x5a5a,0x5a5a,0x817},
{0x5a62,0x5a62,0x11e8},
{0x5a63,0x5a63,0x387b},
{0x5a66,0x5a66,0xdca},
{0x5a6a,0x5a6a,0x11e9},
{0x5a6c,0x5a6c,0x11e4},
{0x5a6d,0x5a6d,0x387c},
{0x5a7e,0x5a7e,0x387d},
{0x5a7f,0x5a7f,0xec7},
{0x5a92,0x5a92,0xd14},
{0x5a9a,0x5a9a,0x11ea},
{0x5a9b,0x5a9b,0xda4},
{0x5a9e,0x5a9e,0x387e},
{0x5aa7,0x5aa7,0x387f},
{0x5aac,0x5aac,0x3880},
{0x5ab3,0x5ab3,0x3881},
{0x5abc,0x5abc,0x11eb},
{0x5abd,0x5abd,0x11ef},
{0x5abe,0x5abe,0x11ec},
{0x5ac1,0x5ac1,0x547},
{0x5ac2,0x5ac2,0x11ee},
{0x5ac9,0x5ac9,0x8e7},
{0x5acb,0x5acb,0x11ed},
{0x5acc,0x5acc,0x74f},
{0x5ad0,0x5ad0,0x11fb},
{0x5ad6,0x5ad6,0x11f4},
{0x5ad7,0x5ad7,0x11f1},
{0x5ae0,0x5ae0,0x3882},
{0x5ae1,0x5ae1,0xba2},
{0x5ae3,0x5ae3,0x11f0},
{0x5ae6,0x5ae6,0x11f2},
{0x5ae9,0x5ae9,0x11f3},
{0x5afa,0x5afb,0x11f5},
{0x5b00,0x5b00,0x3883},
{0x5b09,0x5b09,0x62e},
{0x5b0b,0x5b0b,0x11f8},
{0x5b0c,0x5b0c,0x11f7},
{0x5b16,0x5b16,0x11f9},
{0x5b19,0x5b19,0x3884},
{0x5b22,0x5b22,0x9d6},
{0x5b25,0x5b25,0x3885},
{0x5b2a,0x5b2a,0x11fc},
{0x5b2c,0x5b2c,0xbf8},
{0x5b2d,0x5b2d,0x3886},
{0x5b30,0x5b30,0x4e7},
{0x5b32,0x5b32,0x11fa},
{0x5b36,0x5b36,0x11fd},
{0x5b3e,0x5b3e,0x11fe},
{0x5b40,0x5b40,0x1201},
{0x5b41,0x5b41,0x3887},
{0x5b43,0x5b43,0x11ff},
{0x5b45,0x5b45,0x1200},
{0x5b50,0x5b50,0x8a0},
{0x5b51,0x5b51,0x1202},
{0x5b54,0x5b54,0x7b8},
{0x5b55,0x5b55,0x1203},
{0x5b56,0x5b56,0x20f0},
{0x5b57,0x5b57,0x8c8},
{0x5b58,0x5b58,0xb18},
{0x5b5a,0x5b5b,0x1204},
{0x5b5c,0x5b5c,0x8a8},
{0x5b5d,0x5b5d,0x7b9},
{0x5b5f,0x5b5f,0xede},
{0x5b63,0x5b63,0x642},
{0x5b64,0x5b64,0x77d},
{0x5b65,0x5b65,0x1206},
{0x5b66,0x5b66,0x5b6},
{0x5b69,0x5b69,0x1207},
{0x5b6b,0x5b6b,0xb19},
{0x5b70,0x5b70,0x1208},
{0x5b71,0x5b71,0x1230},
{0x5b73,0x5b73,0x1209},
{0x5b75,0x5b75,0x120a},
{0x5b78,0x5b78,0x120b},
{0x5b7a,0x5b7a,0x120d},
{0x5b7c,0x5b7c,0x3888},
{0x5b7e,0x5b7f,0x3889},
{0x5b80,0x5b80,0x120e},
{0x5b82,0x5b82,0x3610},
{0x5b83,0x5b83,0x120f},
{0x5b85,0x5b85,0xb50},
{0x5b87,0x5b87,0x4c9},
{0x5b88,0x5b88,0x915},
{0x5b89,0x5b89,0x486},
{0x5b8a,0x5b8a,0x388b},
{0x5b8b,0x5b8b,0xad9},
{0x5b8c,0x5b8c,0x5ec},
{0x5b8d,0x5b8d,0x8e1},
{0x5b8f,0x5b8f,0x7ba},
{0x5b95,0x5b95,0xc60},
{0x5b97,0x5b97,0x92b},
{0x5b98,0x5b98,0x5ed},
{0x5b99,0x5b99,0xba6},
{0x5b9a,0x5b9a,0xc06},
{0x5b9b,0x5b9b,0x47c},
{0x5b9c,0x5b9c,0x653},
{0x5b9d,0x5b9d,0xe45},
{0x5b9f,0x5b9f,0x8ee},
{0x5ba2,0x5ba2,0x66c},
{0x5ba3,0x5ba3,0xa8f},
{0x5ba4,0x5ba4,0x8e8},
{0x5ba5,0x5ba5,0xf12},
{0x5ba6,0x5ba6,0x1210},
{0x5bae,0x5bae,0x676},
{0x5bb0,0x5bb0,0x83b},
{0x5bb3,0x5bb3,0x590},
{0x5bb4,0x5bb4,0x505},
{0x5bb5,0x5bb5,0x994},
{0x5bb6,0x5bb6,0x548},
{0x5bb8,0x5bb8,0x1211},
{0x5bb9,0x5bb9,0xf30},
{0x5bbf,0x5bbf,0x953},
{0x5bc0,0x5bc0,0x20f1},
{0x5bc2,0x5bc2,0x910},
{0x5bc3,0x5bc3,0x1212},
{0x5bc4,0x5bc4,0x62f},
{0x5bc5,0x5bc5,0xcaa},
{0x5bc6,0x5bc6,0xeb5},
{0x5bc7,0x5bc7,0x1213},
{0x5bc9,0x5bc9,0x1214},
{0x5bcc,0x5bcc,0xdcb},
{0x5bd0,0x5bd0,0x1216},
{0x5bd2,0x5bd2,0x5e4},
{0x5bd3,0x5bd3,0x6ef},
{0x5bd4,0x5bd4,0x1215},
{0x5bd8,0x5bd8,0x20f3},
{0x5bdb,0x5bdb,0x5ee},
{0x5bdd,0x5bdd,0x9f8},
{0x5bde,0x5bde,0x121a},
{0x5bdf,0x5bdf,0x86f},
{0x5be1,0x5be1,0x549},
{0x5be2,0x5be2,0x1219},
{0x5be4,0x5be4,0x1217},
{0x5be5,0x5be5,0x121b},
{0x5be6,0x5be6,0x1218},
{0x5be7,0x5be7,0xce1},
{0x5be8,0x5be8,0x148e},
{0x5be9,0x5be9,0x9f9},
{0x5beb,0x5beb,0x121c},
{0x5bee,0x5bee,0xf88},
{0x5bf0,0x5bf0,0x121d},
{0x5bf3,0x5bf3,0x121f},
{0x5bf5,0x5bf5,0xbbc},
{0x5bf6,0x5bf6,0x121e},
{0x5bf8,0x5bf8,0xa47},
{0x5bfa,0x5bfa,0x8c9},
{0x5bfe,0x5bfe,0xb30},
{0x5bff,0x5bff,0x923},
{0x5c01,0x5c01,0xde7},
{0x5c02,0x5c02,0xa90},
{0x5c04,0x5c04,0x8f9},
{0x5c05,0x5c05,0x1220},
{0x5c06,0x5c06,0x995},
{0x5c07,0x5c08,0x1221},
{0x5c09,0x5c09,0x497},
{0x5c0a,0x5c0a,0xb1a},
{0x5c0b,0x5c0b,0xa18},
{0x5c0d,0x5c0d,0x1223},
{0x5c0e,0x5c0e,0xc8b},
{0x5c0f,0x5c0f,0x996},
{0x5c11,0x5c11,0x997},
{0x5c13,0x5c13,0x1224},
{0x5c14,0x5c14,0x372a},
{0x5c16,0x5c16,0xa91},
{0x5c19,0x5c19,0x360b},
{0x5c1a,0x5c1a,0x998},
{0x5c1e,0x5c1e,0x20f5},
{0x5c20,0x5c20,0x1225},
{0x5c22,0x5c22,0x1226},
{0x5c23,0x5c23,0x388c},
{0x5c24,0x5c24,0xeec},
{0x5c28,0x5c28,0x1227},
{0x5c2b,0x5c2b,0x388d},
{0x5c2d,0x5c2d,0x6be},
{0x5c30,0x5c30,0x388e},
{0x5c31,0x5c31,0x92c},
{0x5c38,0x5c39,0x1228},
{0x5c3a,0x5c3a,0x908},
{0x5c3b,0x5c3b,0x9f2},
{0x5c3c,0x5c3c,0xccc},
{0x5c3d,0x5c3d,0xa1a},
{0x5c3e,0x5c3e,0xd8c},
{0x5c3f,0x5c3f,0xcd8},
{0x5c40,0x5c40,0x6c1},
{0x5c41,0x5c41,0x122a},
{0x5c45,0x5c45,0x689},
{0x5c46,0x5c46,0x122b},
{0x5c48,0x5c48,0x6f6},
{0x5c4a,0x5c4a,0xca7},
{0x5c4b,0x5c4b,0x530},
{0x5c4d,0x5c4d,0x8a1},
{0x5c4e,0x5c4e,0x122c},
{0x5c4f,0x5c4f,0x122f},
{0x5c50,0x5c50,0x122e},
{0x5c51,0x5c51,0x6f5},
{0x5c53,0x5c53,0x122d},
{0x5c55,0x5c55,0xc32},
{0x5c5b,0x5c5b,0x1e92},
{0x5c5e,0x5c5e,0xb10},
{0x5c60,0x5c60,0xc45},
{0x5c61,0x5c61,0x8f4},
{0x5c62,0x5c62,0x1e0d},
{0x5c63,0x5c63,0x388f},
{0x5c64,0x5c64,0xada},
{0x5c65,0x5c65,0xf64},
{0x5c69,0x5c69,0x3890},
{0x5c6c,0x5c6c,0x1231},
{0x5c6e,0x5c6e,0x1232},
{0x5c6f,0x5c6f,0xcae},
{0x5c71,0x5c71,0x881},
{0x5c76,0x5c76,0x1234},
{0x5c79,0x5c79,0x1235},
{0x5c7c,0x5c7c,0x3891},
{0x5c8c,0x5c8c,0x1236},
{0x5c90,0x5c90,0x630},
{0x5c91,0x5c91,0x1237},
{0x5c94,0x5c94,0x1238},
{0x5ca1,0x5ca1,0x52c},
{0x5ca6,0x5ca6,0x20f6},
{0x5ca8,0x5ca8,0xabd},
{0x5ca9,0x5ca9,0x620},
{0x5cab,0x5cab,0x123a},
{0x5cac,0x5cac,0xeb4},
{0x5cb1,0x5cb1,0xb32},
{0x5cb3,0x5cb3,0x5b7},
{0x5cb6,0x5cb6,0x123c},
{0x5cb7,0x5cb7,0x123e},
{0x5cb8,0x5cb8,0x61b},
{0x5cba,0x5cba,0x20f7},
{0x5cbb,0x5cbb,0x123b},
{0x5cbc,0x5cbc,0x123d},
{0x5cbe,0x5cbe,0x1240},
{0x5cc5,0x5cc5,0x123f},
{0x5cc7,0x5cc7,0x1241},
{0x5ccb,0x5ccb,0x3892},
{0x5cd2,0x5cd2,0x3893},
{0x5cd9,0x5cd9,0x1242},
{0x5ce0,0x5ce0,0xc95},
{0x5ce1,0x5ce1,0x6a6},
{0x5ce6,0x5ce6,0x372c},
{0x5ce8,0x5ce8,0x565},
{0x5ce9,0x5ce9,0x1243},
{0x5cea,0x5cea,0x1248},
{0x5ced,0x5ced,0x1246},
{0x5cef,0x5cef,0xe47},
{0x5cf0,0x5cf0,0xe46},
{0x5cf4,0x5cf4,0x3894},
{0x5cf5,0x5cf5,0x20f8},
{0x5cf6,0x5cf6,0xc61},
{0x5cfa,0x5cfa,0x1245},
{0x5cfb,0x5cfb,0x95e},
{0x5cfd,0x5cfd,0x1244},
{0x5d07,0x5d07,0xa38},
{0x5d0b,0x5d0b,0x1249},
{0x5d0e,0x5d0e,0x85a},
{0x5d11,0x5d11,0x124f},
{0x5d14,0x5d14,0x1250},
{0x5d15,0x5d15,0x124a},
{0x5d16,0x5d16,0x591},
{0x5d17,0x5d17,0x124b},
{0x5d18,0x5d18,0x1254},
{0x5d19,0x5d19,0x1253},
{0x5d1a,0x5d1a,0x1252},
{0x5d1b,0x5d1b,0x124e},
{0x5d1f,0x5d1f,0x124d},
{0x5d22,0x5d22,0x1251},
{0x5d24,0x5d24,0x3895},
{0x5d26,0x5d26,0x3896},
{0x5d27,0x5d27,0x20f9},
{0x5d29,0x5d29,0xe48},
{0x5d42,0x5d42,0x20fc},
{0x5d43,0x5d43,0x3897},
{0x5d46,0x5d46,0x3898},
{0x5d4a,0x5d4a,0x3899},
{0x5d4b,0x5d4b,0x1258},
{0x5d4c,0x5d4c,0x1255},
{0x5d4e,0x5d4e,0x1257},
{0x5d50,0x5d50,0xf5c},
{0x5d52,0x5d52,0x1256},
{0x5d53,0x5d53,0x20fa},
{0x5d5c,0x5d5c,0x124c},
{0x5d69,0x5d69,0xa39},
{0x5d6c,0x5d6c,0x1259},
{0x5d6d,0x5d6d,0x20fd},
{0x5d6f,0x5d6f,0x827},
{0x5d73,0x5d73,0x125a},
{0x5d76,0x5d76,0x125b},
{0x5d82,0x5d82,0x125e},
{0x5d84,0x5d84,0x125d},
{0x5d87,0x5d87,0x125c},
{0x5d8b,0x5d8b,0xc62},
{0x5d8c,0x5d8c,0x1247},
{0x5d90,0x5d90,0x1264},
{0x5d92,0x5d92,0x389a},
{0x5d94,0x5d94,0x389b},
{0x5d99,0x5d99,0x389c},
{0x5d9d,0x5d9d,0x1260},
{0x5da0,0x5da0,0x389d},
{0x5da2,0x5da2,0x125f},
{0x5dac,0x5dac,0x1261},
{0x5dae,0x5dae,0x1262},
{0x5db7,0x5db7,0x1265},
{0x5db8,0x5db9,0x20fe},
{0x5dba,0x5dba,0xfae},
{0x5dbc,0x5dbc,0x1266},
{0x5dbd,0x5dbd,0x1263},
{0x5dc9,0x5dc9,0x1267},
{0x5dcc,0x5dcc,0x61c},
{0x5dcd,0x5dcd,0x1268},
{0x5dd0,0x5dd0,0x2100},
{0x5dd2,0x5dd2,0x126a},
{0x5dd3,0x5dd3,0x1269},
{0x5dd6,0x5dd6,0x126b},
{0x5dd8,0x5dd8,0x389e},
{0x5ddb,0x5ddb,0x126c},
{0x5ddd,0x5ddd,0xa92},
{0x5dde,0x5dde,0x92d},
{0x5de0,0x5de0,0x389f},
{0x5de1,0x5de1,0x96e},
{0x5de2,0x5de2,0x3432},
{0x5de3,0x5de3,0xae5},
{0x5de5,0x5de5,0x7bb},
{0x5de6,0x5de6,0x828},
{0x5de7,0x5de7,0x7bc},
{0x5de8,0x5de8,0x68a},
{0x5deb,0x5deb,0x126d},
{0x5dee,0x5dee,0x829},
{0x5df1,0x5df1,0x77e},
{0x5df2,0x5df2,0x126e},
{0x5df3,0x5df3,0xeb2},
{0x5df4,0x5df4,0xcf9},
{0x5df5,0x5df5,0x126f},
{0x5df7,0x5df7,0x7bd},
{0x5df8,0x5df8,0x38a0},
{0x5dfb,0x5dfb,0x5e8},
{0x5dfd,0x5dfd,0xb65},
{0x5dfe,0x5dfe,0x6ca},
{0x5dff,0x5dff,0x35e2},
{0x5e00,0x5e00,0x38a1},
{0x5e02,0x5e02,0x8a2},
{0x5e03,0x5e03,0xdcd},
{0x5e06,0x5e06,0xd55},
{0x5e0b,0x5e0b,0x1270},
{0x5e0c,0x5e0c,0x631},
{0x5e11,0x5e11,0x1273},
{0x5e12,0x5e12,0x38a2},
{0x5e14,0x5e15,0x38a3},
{0x5e16,0x5e16,0xbbd},
{0x5e18,0x5e18,0x38a5},
{0x5e19,0x5e19,0x1272},
{0x5e1a,0x5e1a,0x1271},
{0x5e1b,0x5e1b,0x1274},
{0x5e1d,0x5e1d,0xc07},
{0x5e25,0x5e25,0xa29},
{0x5e2b,0x5e2b,0x8a3},
{0x5e2d,0x5e2d,0xa6e},
{0x5e2e,0x5e2e,0x38a6},
{0x5e2f,0x5e2f,0xb33},
{0x5e30,0x5e30,0x63c},
{0x5e33,0x5e33,0xbbe},
{0x5e36,0x5e37,0x1275},
{0x5e38,0x5e38,0x9d7},
{0x5e3d,0x5e3d,0xe67},
{0x5e40,0x5e40,0x1279},
{0x5e43,0x5e43,0x1278},
{0x5e44,0x5e44,0x1277},
{0x5e45,0x5e45,0xdef},
{0x5e47,0x5e47,0x1280},
{0x5e4c,0x5e4c,0xe88},
{0x5e4e,0x5e4e,0x127a},
{0x5e54,0x5e54,0x127c},
{0x5e55,0x5e55,0xe99},
{0x5e57,0x5e57,0x127b},
{0x5e58,0x5e58,0x38a7},
{0x5e5f,0x5e5f,0x127d},
{0x5e61,0x5e61,0xd3c},
{0x5e62,0x5e62,0x127e},
{0x5e63,0x5e63,0xe0e},
{0x5e64,0x5e64,0x127f},
{0x5e6b,0x5e6c,0x38a8},
{0x5e72,0x5e72,0x5ef},
{0x5e73,0x5e73,0xe0f},
{0x5e74,0x5e74,0xce5},
{0x5e75,0x5e76,0x1281},
{0x5e78,0x5e78,0x7be},
{0x5e79,0x5e79,0x5f0},
{0x5e7a,0x5e7a,0x1283},
{0x5e7b,0x5e7b,0x76c},
{0x5e7c,0x5e7c,0xf2e},
{0x5e7d,0x5e7d,0xf13},
{0x5e7e,0x5e7e,0x632},
{0x5e7f,0x5e7f,0x1285},
{0x5e81,0x5e81,0xbbf},
{0x5e83,0x5e83,0x7bf},
{0x5e84,0x5e84,0x999},
{0x5e87,0x5e87,0xd73},
{0x5e8a,0x5e8a,0x99a},
{0x5e8f,0x5e8f,0x982},
{0x5e95,0x5e95,0xc08},
{0x5e96,0x5e96,0xe49},
{0x5e97,0x5e97,0xc33},
{0x5e99,0x5e99,0x36b0},
{0x5e9a,0x5e9a,0x7c0},
{0x5e9c,0x5e9c,0xdce},
{0x5ea0,0x5ea0,0x1286},
{0x5ea6,0x5ea6,0xc53},
{0x5ea7,0x5ea7,0x832},
{0x5ea8,0x5ea8,0x38aa},
{0x5eaa,0x5eaa,0x38ab},
{0x5eab,0x5eab,0x77f},
{0x5ead,0x5ead,0xc09},
{0x5eb5,0x5eb5,0x487},
{0x5eb6,0x5eb6,0x978},
{0x5eb7,0x5eb7,0x7c1},
{0x5eb8,0x5eb8,0xf31},
{0x5ebe,0x5ebf,0x38ac},
{0x5ec1,0x5ec2,0x1287},
{0x5ec3,0x5ec3,0xd07},
{0x5ec8,0x5ec8,0x1289},
{0x5ec9,0x5ec9,0xfbf},
{0x5eca,0x5eca,0xfd3},
{0x5ecf,0x5ecf,0x128b},
{0x5ed0,0x5ed0,0x128a},
{0x5ed2,0x5ed2,0x38af},
{0x5ed3,0x5ed3,0x5a5},
{0x5ed6,0x5ed6,0x128c},
{0x5eda,0x5edb,0x128f},
{0x5edd,0x5edd,0x128e},
{0x5edf,0x5edf,0xdb2},
{0x5ee0,0x5ee0,0x99b},
{0x5ee1,0x5ee1,0x1292},
{0x5ee2,0x5ee2,0x1291},
{0x5ee3,0x5ee3,0x128d},
{0x5ee8,0x5ee9,0x1293},
{0x5eec,0x5eec,0x1295},
{0x5ef0,0x5ef0,0x1298},
{0x5ef1,0x5ef1,0x1296},
{0x5ef3,0x5ef3,0x1297},
{0x5ef4,0x5ef4,0x1299},
{0x5ef6,0x5ef6,0x506},
{0x5ef7,0x5ef7,0xc0a},
{0x5ef8,0x5ef8,0x129a},
{0x5efa,0x5efa,0x750},
{0x5efb,0x5efb,0x576},
{0x5efc,0x5efc,0xcec},
{0x5efe,0x5efe,0x129b},
{0x5eff,0x5eff,0xcd3},
{0x5f01,0x5f01,0xe2b},
{0x5f03,0x5f03,0x129c},
{0x5f04,0x5f04,0xfd4},
{0x5f07,0x5f07,0x38b0},
{0x5f09,0x5f09,0x129d},
{0x5f0a,0x5f0a,0xe10},
{0x5f0b,0x5f0b,0x12a0},
{0x5f0c,0x5f0c,0xffa},
{0x5f0d,0x5f0d,0x100a},
{0x5f0e,0x5f0e,0x38b1},
{0x5f0f,0x5f0f,0x8dc},
{0x5f10,0x5f10,0xccd},
{0x5f11,0x5f11,0x12a1},
{0x5f13,0x5f13,0x677},
{0x5f14,0x5f14,0xbc0},
{0x5f15,0x5f15,0x4be},
{0x5f16,0x5f16,0x12a2},
{0x5f17,0x5f17,0xdf6},
{0x5f18,0x5f18,0x7c2},
{0x5f1b,0x5f1b,0xb8e},
{0x5f1c,0x5f1d,0x38b2},
{0x5f1f,0x5f1f,0xc0b},
{0x5f21,0x5f21,0x2101},
{0x5f22,0x5f22,0x38b4},
{0x5f25,0x5f25,0xefb},
{0x5f26,0x5f26,0x76d},
{0x5f27,0x5f27,0x780},
{0x5f28,0x5f28,0x38b5},
{0x5f29,0x5f29,0x12a3},
{0x5f2d,0x5f2d,0x12a4},
{0x5f2f,0x5f2f,0x12aa},
{0x5f31,0x5f31,0x911},
{0x5f34,0x5f34,0x2102},
{0x5f35,0x5f35,0xbc1},
{0x5f36,0x5f36,0x38b6},
{0x5f37,0x5f37,0x6a7},
{0x5f38,0x5f38,0x12a5},
{0x5f3a,0x5f3a,0x3598},
{0x5f3b,0x5f3b,0x38b7},
{0x5f3c,0x5f3c,0xd9d},
{0x5f3e,0x5f3e,0xb84},
{0x5f40,0x5f40,0x38b8},
{0x5f41,0x5f41,0x12a6},
{0x5f45,0x5f45,0x20b2},
{0x5f48,0x5f48,0x12a7},
{0x5f4a,0x5f4a,0x6a8},
{0x5f4c,0x5f4c,0x12a8},
{0x5f4e,0x5f4e,0x12a9},
{0x5f50,0x5f50,0x38b9},
{0x5f51,0x5f51,0x12ab},
{0x5f53,0x5f53,0xc70},
{0x5f56,0x5f57,0x12ac},
{0x5f58,0x5f58,0x38ba},
{0x5f59,0x5f59,0x12ae},
{0x5f5c,0x5f5c,0x129f},
{0x5f5d,0x5f5d,0x129e},
{0x5f61,0x5f61,0x12af},
{0x5f62,0x5f62,0x717},
{0x5f64,0x5f64,0x38bb},
{0x5f65,0x5f65,0x36ac},
{0x5f66,0x5f66,0xd99},
{0x5f67,0x5f67,0x2103},
{0x5f69,0x5f69,0x83c},
{0x5f6a,0x5f6a,0xda9},
{0x5f6b,0x5f6b,0xbc2},
{0x5f6c,0x5f6c,0xdbd},
{0x5f6d,0x5f6d,0x12b0},
{0x5f70,0x5f70,0x99c},
{0x5f71,0x5f71,0x4e8},
{0x5f73,0x5f73,0x12b1},
{0x5f77,0x5f77,0x12b2},
{0x5f79,0x5f79,0xefe},
{0x5f7c,0x5f7c,0xd74},
{0x5f7f,0x5f7f,0x12b5},
{0x5f80,0x5f80,0x51f},
{0x5f81,0x5f81,0xa50},
{0x5f82,0x5f82,0x12b4},
{0x5f83,0x5f83,0x12b3},
{0x5f84,0x5f84,0x718},
{0x5f85,0x5f85,0xb34},
{0x5f87,0x5f87,0x12b9},
{0x5f88,0x5f88,0x12b7},
{0x5f89,0x5f89,0x38bc},
{0x5f8a,0x5f8a,0x12b6},
{0x5f8b,0x5f8b,0xf6f},
{0x5f8c,0x5f8c,0x799},
{0x5f90,0x5f90,0x983},
{0x5f91,0x5f91,0x12b8},
{0x5f92,0x5f92,0xc46},
{0x5f93,0x5f93,0x948},
{0x5f97,0x5f97,0xc98},
{0x5f98,0x5f98,0x12bc},
{0x5f99,0x5f99,0x12bb},
{0x5f9c,0x5f9c,0x38bd},
{0x5f9e,0x5f9e,0x12ba},
{0x5fa0,0x5fa0,0x12bd},
{0x5fa1,0x5fa1,0x79a},
{0x5fa4,0x5fa4,0x38bf},
{0x5fa7,0x5fa7,0x38be},
{0x5fa8,0x5fa8,0x12be},
{0x5fa9,0x5fa9,0xdee},
{0x5faa,0x5faa,0x965},
{0x5fad,0x5fad,0x12bf},
{0x5fae,0x5fae,0xd8d},
{0x5faf,0x5faf,0x38c0},
{0x5fb3,0x5fb3,0xc99},
{0x5fb4,0x5fb4,0xbc3},
{0x5fb5,0x5fb5,0x3438},
{0x5fb7,0x5fb7,0x2104},
{0x5fb8,0x5fb8,0x38c1},
{0x5fb9,0x5fb9,0xc2a},
{0x5fbc,0x5fbc,0x12c0},
{0x5fbd,0x5fbd,0x645},
{0x5fc3,0x5fc3,0x9fa},
{0x5fc4,0x5fc4,0x38c2},
{0x5fc5,0x5fc5,0xd9e},
{0x5fc9,0x5fc9,0x38c3},
{0x5fcc,0x5fcc,0x633},
{0x5fcd,0x5fcd,0xcdc},
{0x5fd6,0x5fd6,0x12c1},
{0x5fd7,0x5fd7,0x8a4},
{0x5fd8,0x5fd9,0xe68},
{0x5fdc,0x5fdc,0x520},
{0x5fdd,0x5fdd,0x12c6},
{0x5fde,0x5fde,0x2105},
{0x5fe0,0x5fe0,0xba7},
{0x5fe1,0x5fe1,0x38c4},
{0x5fe4,0x5fe4,0x12c3},
{0x5fe9,0x5fe9,0x38c5},
{0x5feb,0x5feb,0x577},
{0x5fed,0x5fed,0x38c6},
{0x5ff0,0x5ff0,0x12f6},
{0x5ff1,0x5ff1,0x12c5},
{0x5ff5,0x5ff5,0xce6},
{0x5ff8,0x5ff8,0x12c4},
{0x5ffb,0x5ffb,0x12c2},
{0x5ffc,0x5ffc,0x38c7},
{0x5ffd,0x5ffd,0x80c},
{0x5fff,0x5fff,0x12c8},
{0x600e,0x600e,0x12ce},
{0x600f,0x600f,0x12d4},
{0x6010,0x6010,0x12cc},
{0x6012,0x6012,0xc56},
{0x6015,0x6015,0x12d1},
{0x6016,0x6016,0xdcf},
{0x6017,0x6017,0x38c8},
{0x6019,0x6019,0x12cb},
{0x601a,0x601a,0x38c9},
{0x601b,0x601b,0x12d0},
{0x601c,0x601c,0xfaf},
{0x601d,0x601d,0x8a5},
{0x6020,0x6020,0xb35},
{0x6021,0x6021,0x12c9},
{0x6025,0x6025,0x678},
{0x6026,0x6026,0x12d3},
{0x6027,0x6027,0xa51},
{0x6028,0x6028,0x507},
{0x6029,0x6029,0x12cd},
{0x602a,0x602a,0x578},
{0x602b,0x602b,0x12d2},
{0x602f,0x602f,0x6a9},
{0x6031,0x6031,0x12cf},
{0x6033,0x6033,0x38ca},
{0x603a,0x603a,0x12d5},
{0x6041,0x6041,0x12d7},
{0x6042,0x6042,0x12e1},
{0x6043,0x6043,0x12df},
{0x6046,0x6046,0x12dc},
{0x604a,0x604a,0x12db},
{0x604b,0x604b,0xfc0},
{0x604d,0x604d,0x12dd},
{0x6050,0x6050,0x6aa},
{0x6052,0x6052,0x7c3},
{0x6055,0x6055,0x984},
{0x6059,0x6059,0x12e4},
{0x605a,0x605a,0x12d6},
{0x605d,0x605d,0x2106},
{0x605f,0x605f,0x12da},
{0x6060,0x6060,0x12ca},
{0x6061,0x6061,0x38cb},
{0x6062,0x6062,0x57a},
{0x6063,0x6063,0x12de},
{0x6064,0x6064,0x12e0},
{0x6065,0x6065,0xb8f},
{0x6068,0x6068,0x818},
{0x6069,0x6069,0x538},
{0x606a,0x606a,0x12d8},
{0x606b,0x606b,0x12e3},
{0x606c,0x606c,0x12e2},
{0x606d,0x606d,0x6ab},
{0x606f,0x606f,0xb09},
{0x6070,0x6070,0x5c4},
{0x6075,0x6075,0x719},
{0x6077,0x6077,0x12d9},
{0x607f,0x607f,0x38cc},
{0x6081,0x6081,0x12e5},
{0x6083,0x6083,0x12e8},
{0x6084,0x6084,0x12ea},
{0x6085,0x6085,0x2107},
{0x6089,0x6089,0x8e9},
{0x608a,0x608a,0x2108},
{0x608b,0x608b,0x12f0},
{0x608c,0x608c,0xc0c},
{0x608d,0x608d,0x12e6},
{0x6092,0x6092,0x12ee},
{0x6094,0x6094,0x579},
{0x6096,0x6097,0x12ec},
{0x609a,0x609a,0x12e9},
{0x609b,0x609b,0x12eb},
{0x609e,0x609e,0x38cd},
{0x609f,0x609f,0x79b},
{0x60a0,0x60a0,0xf14},
{0x60a3,0x60a3,0x5f1},
{0x60a4,0x60a4,0x38ce},
{0x60a6,0x60a6,0x4fb},
{0x60a7,0x60a7,0x12ef},
{0x60a9,0x60a9,0xcf0},
{0x60aa,0x60aa,0x471},
{0x60b0,0x60b0,0x38cf},
{0x60b2,0x60b2,0xd75},
{0x60b3,0x60b3,0x12c7},
{0x60b4,0x60b4,0x12f5},
{0x60b5,0x60b5,0x12f9},
{0x60b6,0x60b6,0xef1},
{0x60b8,0x60b8,0x12f2},
{0x60bc,0x60bc,0xc63},
{0x60bd,0x60bd,0x12f7},
{0x60c5,0x60c5,0x9d8},
{0x60c6,0x60c6,0x12f8},
{0x60c7,0x60c7,0xcaf},
{0x60cb,0x60cb,0x38d0},
{0x60d1,0x60d1,0xfed},
{0x60d3,0x60d3,0x12f4},
{0x60d5,0x60d5,0x210a},
{0x60d8,0x60d8,0x12fa},
{0x60da,0x60da,0x80d},
{0x60db,0x60db,0x38d1},
{0x60dc,0x60dc,0xa6f},
{0x60de,0x60de,0x2109},
{0x60df,0x60df,0x498},
{0x60e0,0x60e0,0x12f3},
{0x60e1,0x60e1,0x12f1},
{0x60e3,0x60e3,0xadc},
{0x60e7,0x60e7,0x12e7},
{0x60e8,0x60e8,0x882},
{0x60f0,0x60f0,0xb26},
{0x60f1,0x60f1,0x1306},
{0x60f2,0x60f2,0x210c},
{0x60f3,0x60f3,0xadd},
{0x60f4,0x60f4,0x1301},
{0x60f6,0x60f7,0x12fe},
{0x60f8,0x60f8,0x38d2},
{0x60f9,0x60f9,0x912},
{0x60fa,0x60fa,0x1302},
{0x60fb,0x60fb,0x1305},
{0x6100,0x6100,0x1300},
{0x6101,0x6101,0x92f},
{0x6103,0x6103,0x1303},
{0x6106,0x6106,0x12fd},
{0x6108,0x6108,0xf08},
{0x6109,0x6109,0xf07},
{0x610d,0x610e,0x1307},
{0x610f,0x610f,0x499},
{0x6111,0x6111,0x210d},
{0x6112,0x6114,0x38d3},
{0x6115,0x6115,0x12fc},
{0x611a,0x611a,0x6ea},
{0x611b,0x611b,0x46a},
{0x611c,0x611c,0x38d6},
{0x611f,0x611f,0x5f2},
{0x6120,0x6120,0x210b},
{0x6121,0x6121,0x1304},
{0x6127,0x6127,0x130c},
{0x6128,0x6128,0x130b},
{0x612c,0x612c,0x1310},
{0x6130,0x6130,0x210f},
{0x6134,0x6134,0x1311},
{0x6137,0x6137,0x210e},
{0x613c,0x613c,0x130f},
{0x613d,0x613d,0x1312},
{0x613e,0x613e,0x130a},
{0x613f,0x613f,0x130e},
{0x6142,0x6142,0x1313},
{0x6144,0x6144,0x1314},
{0x6147,0x6147,0x1309},
{0x6148,0x6148,0x8ca},
{0x614a,0x614a,0x130d},
{0x614b,0x614b,0xb36},
{0x614c,0x614c,0x7c4},
{0x614d,0x614d,0x12fb},
{0x614e,0x614e,0x9fb},
{0x6153,0x6153,0x1321},
{0x6155,0x6155,0xe39},
{0x6158,0x615a,0x1317},
{0x615d,0x615d,0x1320},
{0x615f,0x615f,0x131f},
{0x6162,0x6162,0xeab},
{0x6163,0x6163,0x5f3},
{0x6165,0x6165,0x131d},
{0x6167,0x6167,0x71b},
{0x6168,0x6168,0x592},
{0x616b,0x616b,0x131a},
{0x616e,0x616e,0xf80},
{0x616f,0x616f,0x131c},
{0x6170,0x6170,0x49a},
{0x6171,0x6171,0x131e},
{0x6173,0x6173,0x1315},
{0x6174,0x6174,0x131b},
{0x6175,0x6175,0x1322},
{0x6176,0x6176,0x71a},
{0x6177,0x6177,0x1316},
{0x617c,0x617c,0x38d7},
{0x617e,0x617e,0xf47},
{0x6182,0x6182,0xf15},
{0x6187,0x6187,0x1325},
{0x618a,0x618a,0x1329},
{0x618d,0x618d,0x38d8},
{0x618e,0x618e,0xb00},
{0x6190,0x6190,0xfc1},
{0x6191,0x6191,0x132a},
{0x6194,0x6194,0x1327},
{0x6196,0x6196,0x1324},
{0x6198,0x6198,0x2110},
{0x6199,0x6199,0x1323},
{0x619a,0x619a,0x1328},
{0x619f,0x619f,0x38d9},
{0x61a4,0x61a4,0xe00},
{0x61a7,0x61a7,0xc8c},
{0x61a8,0x61a8,0x38da},
{0x61a9,0x61a9,0x71c},
{0x61ab,0x61ab,0x132b},
{0x61ac,0x61ac,0x1326},
{0x61ae,0x61ae,0x132c},
{0x61b2,0x61b2,0x751},
{0x61b6,0x61b6,0x531},
{0x61ba,0x61ba,0x1334},
{0x61be,0x61be,0x5f4},
{0x61c2,0x61c2,0x38db},
{0x61c3,0x61c3,0x1332},
{0x61c6,0x61c6,0x1333},
{0x61c7,0x61c7,0x819},
{0x61c8,0x61c8,0x1331},
{0x61c9,0x61c9,0x132f},
{0x61ca,0x61ca,0x132e},
{0x61cb,0x61cb,0x1335},
{0x61cc,0x61cc,0x132d},
{0x61cd,0x61cd,0x1337},
{0x61d0,0x61d0,0x57b},
{0x61df,0x61df,0x38dc},
{0x61e3,0x61e3,0x1339},
{0x61e6,0x61e6,0x1338},
{0x61f2,0x61f2,0xbc4},
{0x61f4,0x61f4,0x133c},
{0x61f6,0x61f6,0x133a},
{0x61f7,0x61f7,0x1330},
{0x61f8,0x61f8,0x752},
{0x61fa,0x61fa,0x133b},
{0x61fc,0x61fc,0x133f},
{0x61fd,0x61fd,0x133e},
{0x61fe,0x61fe,0x1340},
{0x61ff,0x61ff,0x133d},
{0x6200,0x6200,0x1341},
{0x6208,0x6209,0x1342},
{0x620a,0x620a,0xe3a},
{0x620c,0x620c,0x1345},
{0x620d,0x620d,0x1344},
{0x620e,0x620e,0x949},
{0x6210,0x6210,0xa52},
{0x6211,0x6211,0x566},
{0x6212,0x6212,0x57c},
{0x6213,0x6213,0x2111},
{0x6214,0x6214,0x1346},
{0x6215,0x6215,0x38dd},
{0x6216,0x6216,0x483},
{0x621a,0x621a,0xa70},
{0x621b,0x621b,0x1347},
{0x621d,0x621d,0x1a64},
{0x621e,0x621e,0x1348},
{0x621f,0x621f,0x737},
{0x6221,0x6221,0x1349},
{0x6226,0x6226,0xa93},
{0x6229,0x6229,0x38de},
{0x622a,0x622a,0x134a},
{0x622e,0x622e,0x134b},
{0x622f,0x622f,0x654},
{0x6230,0x6230,0x134c},
{0x6232,0x6233,0x134d},
{0x6234,0x6234,0xb37},
{0x6236,0x6236,0x35bd},
{0x6238,0x6238,0x781},
{0x623b,0x623b,0xeed},
{0x623e,0x623e,0x344e},
{0x623f,0x623f,0xe6a},
{0x6240,0x6240,0x974},
{0x6241,0x6241,0x134f},
{0x6243,0x6243,0x38df},
{0x6246,0x6246,0x38e0},
{0x6247,0x6247,0xa94},
{0x6248,0x6248,0x1b1a},
{0x6249,0x6249,0xd76},
{0x624b,0x624b,0x916},
{0x624c,0x624c,0x38e1},
{0x624d,0x624d,0x83d},
{0x624e,0x624e,0x1350},
{0x6251,0x6251,0x38e2},
{0x6253,0x6253,0xb27},
{0x6255,0x6255,0xdf7},
{0x6256,0x6256,0x38e3},
{0x6258,0x6258,0xb51},
{0x625b,0x625b,0x1353},
{0x625e,0x625e,0x1351},
{0x6260,0x6260,0x1354},
{0x6263,0x6263,0x1352},
{0x6268,0x6268,0x1355},
{0x626e,0x626e,0xe01},
{0x6271,0x6271,0x47b},
{0x6276,0x6276,0xdd0},
{0x6279,0x6279,0xd77},
{0x627c,0x627c,0x1356},
{0x627e,0x627e,0x1359},
{0x627f,0x627f,0x99d},
{0x6280,0x6280,0x655},
{0x6282,0x6282,0x1357},
{0x6283,0x6283,0x135e},
{0x6284,0x6284,0x99e},
{0x6285,0x6285,0x35c5},
{0x6289,0x6289,0x1358},
{0x628a,0x628a,0xcfa},
{0x6291,0x6291,0xf48},
{0x6292,0x6293,0x135a},
{0x6294,0x6294,0x135f},
{0x6295,0x6295,0xc64},
{0x6296,0x6296,0x135c},
{0x6297,0x6297,0x7c5},
{0x6298,0x6298,0xa82},
{0x629b,0x629b,0x136d},
{0x629c,0x629c,0xd48},
{0x629e,0x629e,0xb52},
{0x62a6,0x62a6,0x2112},
{0x62ab,0x62ab,0xd78},
{0x62ac,0x62ac,0x13b2},
{0x62b1,0x62b1,0xe4a},
{0x62b5,0x62b5,0xc0d},
{0x62b9,0x62b9,0xea3},
{0x62bb,0x62bb,0x1362},
{0x62bc,0x62bc,0x521},
{0x62bd,0x62bd,0xba8},
{0x62c2,0x62c2,0x136b},
{0x62c4,0x62c4,0x38e4},
{0x62c5,0x62c5,0xb72},
{0x62c6,0x62c6,0x1365},
{0x62c7,0x62c7,0x136c},
{0x62c8,0x62c8,0x1367},
{0x62c9,0x62c9,0x136e},
{0x62ca,0x62ca,0x136a},
{0x62cc,0x62cc,0x1369},
{0x62cd,0x62cd,0xd25},
{0x62cf,0x62cf,0x1363},
{0x62d0,0x62d0,0x57d},
{0x62d1,0x62d1,0x1361},
{0x62d2,0x62d2,0x68b},
{0x62d3,0x62d3,0xb53},
{0x62d4,0x62d4,0x135d},
{0x62d7,0x62d7,0x1360},
{0x62d8,0x62d8,0x7c6},
{0x62d9,0x62d9,0xa7f},
{0x62db,0x62db,0x99f},
{0x62dc,0x62dc,0x1368},
{0x62dd,0x62dd,0xd08},
{0x62e0,0x62e0,0x68c},
{0x62e1,0x62e1,0x5a6},
{0x62ec,0x62ec,0x5c5},
{0x62ed,0x62ed,0x9e7},
{0x62ee,0x62ee,0x1370},
{0x62ef,0x62ef,0x1375},
{0x62f1,0x62f1,0x1371},
{0x62f3,0x62f3,0x753},
{0x62f5,0x62f5,0x1376},
{0x62f6,0x62f6,0x870},
{0x62f7,0x62f7,0x7fb},
{0x62fc,0x62fc,0x38e5},
{0x62fe,0x62fe,0x930},
{0x62ff,0x62ff,0x1364},
{0x6301,0x6301,0x8cb},
{0x6302,0x6302,0x1373},
{0x6307,0x6307,0x8a6},
{0x6308,0x6308,0x1374},
{0x6309,0x6309,0x488},
{0x630a,0x630a,0x38e6},
{0x630c,0x630c,0x136f},
{0x630d,0x630d,0x38e7},
{0x6311,0x6311,0xbc5},
{0x6318,0x6318,0x38e8},
{0x6319,0x6319,0x68d},
{0x631b,0x631b,0x3737},
{0x631f,0x631f,0x6ac},
{0x6327,0x6327,0x1372},
{0x6328,0x6328,0x46b},
{0x632b,0x632b,0x833},
{0x632f,0x632f,0x9fc},
{0x6339,0x6339,0x38e9},
{0x633a,0x633a,0xc0e},
{0x633d,0x633d,0xd68},
{0x633e,0x633e,0x1378},
{0x633f,0x633f,0xae0},
{0x6342,0x6343,0x38ea},
{0x6349,0x6349,0xb0a},
{0x634c,0x634c,0x879},
{0x634d,0x634d,0x1379},
{0x634f,0x634f,0x137b},
{0x6350,0x6350,0x1377},
{0x6355,0x6355,0xe31},
{0x6357,0x6357,0xbd9},
{0x635c,0x635c,0xade},
{0x6365,0x6365,0x38ec},
{0x6367,0x6367,0xe4b},
{0x6368,0x6368,0x8fa},
{0x6369,0x6369,0x1387},
{0x636b,0x636b,0x1386},
{0x636e,0x636e,0xa3e},
{0x6372,0x6372,0x754},
{0x6374,0x6374,0x38ed},
{0x6376,0x6376,0x1380},
{0x6377,0x6377,0x9a1},
{0x637a,0x637a,0xcc0},
{0x637b,0x637b,0xce7},
{0x637d,0x637d,0x38ee},
{0x6380,0x6380,0x137e},
{0x6383,0x6383,0xadf},
{0x6384,0x6384,0x38ef},
{0x6387,0x6387,0x38f0},
{0x6388,0x6388,0x924},
{0x6389,0x6389,0x1383},
{0x638c,0x638c,0x9a0},
{0x638e,0x638e,0x137d},
{0x638f,0x638f,0x1382},
{0x6390,0x6390,0x38f1},
{0x6392,0x6392,0xd09},
{0x6396,0x6396,0x137c},
{0x6398,0x6398,0x6f7},
{0x639b,0x639b,0x5bb},
{0x639e,0x639e,0x38f2},
{0x639f,0x639f,0x1384},
{0x63a0,0x63a0,0xf73},
{0x63a1,0x63a1,0x83e},
{0x63a2,0x63a2,0xb73},
{0x63a3,0x63a3,0x1381},
{0x63a5,0x63a5,0xa80},
{0x63a7,0x63a7,0x7c7},
{0x63a8,0x63a8,0xa2a},
{0x63a9,0x63a9,0x508},
{0x63aa,0x63aa,0xabe},
{0x63ab,0x63ab,0x137f},
{0x63ac,0x63ac,0x65f},
{0x63b2,0x63b2,0x71d},
{0x63b4,0x63b4,0xbeb},
{0x63b5,0x63b5,0x1385},
{0x63bb,0x63bb,0xae1},
{0x63be,0x63be,0x1388},
{0x63c0,0x63c0,0x138a},
{0x63c3,0x63c3,0xb17},
{0x63c4,0x63c4,0x1390},
{0x63c6,0x63c6,0x138b},
{0x63c9,0x63c9,0x138d},
{0x63cf,0x63cf,0xdb3},
{0x63d0,0x63d0,0xc0f},
{0x63d1,0x63d1,0x38f3},
{0x63d2,0x63d2,0x138e},
{0x63d6,0x63d6,0xf16},
{0x63da,0x63da,0xf32},
{0x63db,0x63db,0x5f5},
{0x63dc,0x63dc,0x38f4},
{0x63e1,0x63e1,0x472},
{0x63e3,0x63e3,0x138c},
{0x63e9,0x63e9,0x1389},
{0x63ed,0x63ed,0x341c},
{0x63ee,0x63ee,0x634},
{0x63f4,0x63f4,0x509},
{0x63f5,0x63f5,0x2113},
{0x63f6,0x63f6,0x138f},
{0x63f7,0x63f7,0x3644},
{0x63fa,0x63fa,0xf33},
{0x6406,0x6406,0x1393},
{0x6409,0x6409,0x38f5},
{0x640d,0x640d,0xb1b},
{0x640f,0x640f,0x139a},
{0x6410,0x6410,0x38f6},
{0x6413,0x6413,0x1394},
{0x6414,0x6414,0x1e2c},
{0x6416,0x6416,0x1391},
{0x6417,0x6417,0x1398},
{0x641c,0x641c,0x137a},
{0x6422,0x6422,0x38f7},
{0x6426,0x6426,0x1395},
{0x6428,0x6428,0x1399},
{0x642c,0x642c,0xd56},
{0x642d,0x642d,0xc65},
{0x6434,0x6434,0x1392},
{0x6436,0x6436,0x1396},
{0x643a,0x643a,0x71e},
{0x643e,0x643e,0x861},
{0x6442,0x6442,0xa81},
{0x644e,0x644e,0x139e},
{0x6451,0x6451,0x1e43},
{0x6454,0x6454,0x38f8},
{0x6458,0x6458,0xc20},
{0x645b,0x645b,0x38f9},
{0x6460,0x6460,0x2114},
{0x6467,0x6467,0x139b},
{0x6469,0x6469,0xe8e},
{0x646d,0x646d,0x38fa},
{0x646f,0x646f,0x139c},
{0x6476,0x6476,0x139d},
{0x6478,0x6478,0xeda},
{0x647a,0x647a,0xa46},
{0x647b,0x647b,0x38fb},
{0x6483,0x6483,0x738},
{0x6488,0x6488,0x13a4},
{0x6492,0x6492,0x883},
{0x6493,0x6493,0x13a1},
{0x6495,0x6495,0x13a0},
{0x649a,0x649a,0xce8},
{0x649d,0x649d,0x2115},
{0x649e,0x649e,0xc8d},
{0x64a4,0x64a4,0xc2b},
{0x64a5,0x64a5,0x13a2},
{0x64a9,0x64a9,0x13a3},
{0x64ab,0x64ab,0xde1},
{0x64ad,0x64ad,0xcfb},
{0x64ae,0x64ae,0x871},
{0x64b0,0x64b0,0xa95},
{0x64b2,0x64b2,0xe7e},
{0x64b9,0x64b9,0x5a7},
{0x64bb,0x64bb,0x13aa},
{0x64bc,0x64bc,0x13a5},
{0x64be,0x64bf,0x38fc},
{0x64c1,0x64c1,0xf34},
{0x64c2,0x64c2,0x13ac},
{0x64c5,0x64c5,0x13a8},
{0x64c7,0x64c7,0x13a9},
{0x64ca,0x64ca,0x341d},
{0x64cd,0x64cd,0xae2},
{0x64ce,0x64ce,0x2116},
{0x64d2,0x64d2,0x13a7},
{0x64d4,0x64d4,0x1366},
{0x64d8,0x64d8,0x13ab},
{0x64da,0x64da,0x13a6},
{0x64e0,0x64e1,0x13b0},
{0x64e2,0x64e2,0xc21},
{0x64e3,0x64e3,0x13b3},
{0x64e5,0x64e5,0x38fe},
{0x64e6,0x64e6,0x872},
{0x64e7,0x64e7,0x13ae},
{0x64ec,0x64ec,0x656},
{0x64ef,0x64ef,0x13b4},
{0x64f1,0x64f1,0x13ad},
{0x64f2,0x64f2,0x13b8},
{0x64f4,0x64f4,0x13b7},
{0x64f6,0x64f6,0x13b6},
{0x64f7,0x64f7,0x38ff},
{0x64fa,0x64fa,0x13b9},
{0x64fb,0x64fb,0x3900},
{0x64fd,0x64fd,0x13bb},
{0x64fe,0x64fe,0x9d9},
{0x6500,0x6500,0x13ba},
{0x6504,0x6504,0x3901},
{0x6505,0x6505,0x13be},
{0x6516,0x6516,0x3902},
{0x6518,0x6518,0x13bc},
{0x6519,0x6519,0x3903},
{0x651c,0x651c,0x13bd},
{0x651d,0x651d,0x1397},
{0x6522,0x6522,0x1e97},
{0x6523,0x6523,0x13c0},
{0x6524,0x6524,0x13bf},
{0x652a,0x652a,0x139f},
{0x652b,0x652b,0x13c1},
{0x652c,0x652c,0x13b5},
{0x652f,0x652f,0x8a7},
{0x6534,0x6535,0x13c2},
{0x6536,0x6536,0x13c5},
{0x6537,0x6537,0x13c4},
{0x6538,0x6538,0x13c6},
{0x6539,0x6539,0x57e},
{0x653b,0x653b,0x7c8},
{0x653e,0x653e,0xe4c},
{0x653f,0x653f,0xa53},
{0x6545,0x6545,0x782},
{0x6547,0x6547,0x3904},
{0x6548,0x6548,0x13c8},
{0x654d,0x654d,0x13cb},
{0x654e,0x654e,0x2117},
{0x654f,0x654f,0xdc4},
{0x6551,0x6551,0x679},
{0x6555,0x6555,0x13ca},
{0x6556,0x6556,0x13c9},
{0x6557,0x6557,0xd0a},
{0x6558,0x6558,0x13cc},
{0x6559,0x6559,0x6ad},
{0x655d,0x655d,0x13ce},
{0x655e,0x655e,0x13cd},
{0x6562,0x6562,0x5f6},
{0x6563,0x6563,0x884},
{0x6566,0x6566,0xcb0},
{0x6567,0x6567,0x3905},
{0x656c,0x656c,0x71f},
{0x6570,0x6570,0xa3a},
{0x6572,0x6572,0x13cf},
{0x6574,0x6574,0xa54},
{0x6575,0x6575,0xc22},
{0x6577,0x6577,0xdd1},
{0x6578,0x6578,0x13d0},
{0x6581,0x6581,0x3906},
{0x6582,0x6583,0x13d1},
{0x6585,0x6585,0x3907},
{0x6587,0x6587,0xe08},
{0x6588,0x6588,0x120c},
{0x6589,0x6589,0xa6a},
{0x658c,0x658c,0xdbe},
{0x658e,0x658e,0x848},
{0x6590,0x6590,0xd79},
{0x6591,0x6591,0xd57},
{0x6597,0x6597,0xc47},
{0x6599,0x6599,0xf89},
{0x659b,0x659b,0x13d4},
{0x659c,0x659c,0x8fc},
{0x659f,0x659f,0x13d5},
{0x65a1,0x65a1,0x47a},
{0x65a4,0x65a4,0x6cc},
{0x65a5,0x65a5,0xa71},
{0x65a7,0x65a7,0xdd2},
{0x65ab,0x65ab,0x13d6},
{0x65ac,0x65ac,0x890},
{0x65ad,0x65ad,0xb85},
{0x65af,0x65af,0x8a9},
{0x65b0,0x65b0,0x9fd},
{0x65b7,0x65b7,0x13d7},
{0x65b9,0x65b9,0xe4d},
{0x65bc,0x65bc,0x519},
{0x65bd,0x65bd,0x8aa},
{0x65c1,0x65c1,0x13da},
{0x65c2,0x65c2,0x3908},
{0x65c3,0x65c3,0x13d8},
{0x65c4,0x65c4,0x13db},
{0x65c5,0x65c5,0xf81},
{0x65c6,0x65c6,0x13d9},
{0x65cb,0x65cb,0xa9f},
{0x65cc,0x65cc,0x13dc},
{0x65cf,0x65cf,0xb12},
{0x65d2,0x65d2,0x13dd},
{0x65d7,0x65d7,0x636},
{0x65d9,0x65d9,0x13df},
{0x65db,0x65db,0x13de},
{0x65e0,0x65e1,0x13e0},
{0x65e2,0x65e2,0x637},
{0x65e3,0x65e3,0x3585},
{0x65e5,0x65e5,0xcd4},
{0x65e6,0x65e6,0xb74},
{0x65e7,0x65e7,0x686},
{0x65e8,0x65e8,0x8ab},
{0x65e9,0x65e9,0xae3},
{0x65ec,0x65ec,0x966},
{0x65ed,0x65ed,0x474},
{0x65f0,0x65f0,0x3909},
{0x65f1,0x65f1,0x13e2},
{0x65f2,0x65f2,0x390a},
{0x65fa,0x65fa,0x522},
{0x65fb,0x65fb,0x13e6},
{0x6600,0x6600,0x2118},
{0x6602,0x6602,0x7c9},
{0x6603,0x6603,0x13e5},
{0x6606,0x6606,0x81b},
{0x6607,0x6607,0x9a2},
{0x6609,0x6609,0x211a},
{0x660a,0x660a,0x13e4},
{0x660c,0x660c,0x9a3},
{0x660e,0x660e,0xecc},
{0x660f,0x660f,0x81a},
{0x6613,0x6613,0x49b},
{0x6614,0x6614,0xa72},
{0x6615,0x6615,0x2119},
{0x661c,0x661c,0x13eb},
{0x661f,0x661f,0xa55},
{0x6620,0x6620,0x4e9},
{0x6624,0x6624,0x211d},
{0x6625,0x6625,0x95f},
{0x6627,0x6627,0xe94},
{0x6628,0x6628,0x862},
{0x662c,0x662c,0x390b},
{0x662d,0x662d,0x9a4},
{0x662e,0x662e,0x211b},
{0x662f,0x662f,0xa4b},
{0x6631,0x6631,0x20ae},
{0x6634,0x6634,0x13ea},
{0x6635,0x6636,0x13e8},
{0x663b,0x663b,0x1e00},
{0x663c,0x663c,0xba9},
{0x663f,0x663f,0x1409},
{0x6641,0x6641,0x13ef},
{0x6642,0x6642,0x8cc},
{0x6643,0x6643,0x7ca},
{0x6644,0x6644,0x13ed},
{0x6649,0x6649,0x13ee},
{0x664b,0x664b,0x9fe},
{0x664c,0x664c,0x390c},
{0x664f,0x664f,0x13ec},
{0x6652,0x6652,0x87d},
{0x6657,0x6657,0x211f},
{0x6659,0x6659,0x2120},
{0x665b,0x665c,0x390d},
{0x665d,0x665d,0x13f1},
{0x665e,0x665e,0x13f0},
{0x665f,0x665f,0x13f5},
{0x6661,0x6661,0x390f},
{0x6662,0x6662,0x13f6},
{0x6663,0x6663,0x373a},
{0x6664,0x6664,0x13f2},
{0x6665,0x6665,0x211e},
{0x6666,0x6666,0x580},
{0x6667,0x6668,0x13f3},
{0x6669,0x6669,0xd69},
{0x666b,0x666b,0x3910},
{0x666e,0x666e,0xdd3},
{0x666f,0x666f,0x720},
{0x6670,0x6670,0x13f7},
{0x6673,0x6673,0x2122},
{0x6674,0x6674,0xa56},
{0x6676,0x6676,0x9a5},
{0x667a,0x667a,0xb90},
{0x6681,0x6681,0x6bf},
{0x6683,0x6683,0x13f8},
{0x6684,0x6684,0x13fc},
{0x6687,0x6687,0x54b},
{0x6688,0x6688,0x13f9},
{0x6689,0x6689,0x13fb},
{0x668e,0x668e,0x13fa},
{0x6691,0x6691,0x975},
{0x6696,0x6696,0xb86},
{0x6697,0x6697,0x489},
{0x6698,0x6698,0x13fd},
{0x6699,0x6699,0x2123},
{0x669d,0x669d,0x13fe},
{0x66a0,0x66a0,0x2124},
{0x66a2,0x66a2,0xbc6},
{0x66a4,0x66a4,0x3912},
{0x66a6,0x66a6,0xfb9},
{0x66ab,0x66ab,0x891},
{0x66ae,0x66ae,0xe3b},
{0x66b2,0x66b2,0x2125},
{0x66b4,0x66b4,0xe6b},
{0x66b8,0x66b8,0x1405},
{0x66b9,0x66b9,0x1400},
{0x66bc,0x66bc,0x1403},
{0x66be,0x66be,0x1402},
{0x66bf,0x66bf,0x2126},
{0x66c1,0x66c1,0x13ff},
{0x66c4,0x66c4,0x1404},
{0x66c6,0x66c6,0x3455},
{0x66c7,0x66c7,0xcb6},
{0x66c8,0x66c8,0x3913},
{0x66c9,0x66c9,0x1401},
{0x66d6,0x66d6,0x1406},
{0x66d9,0x66d9,0x976},
{0x66da,0x66da,0x1407},
{0x66dc,0x66dc,0xf35},
{0x66dd,0x66dd,0xd2e},
{0x66e0,0x66e0,0x1408},
{0x66e6,0x66e6,0x140a},
{0x66e9,0x66e9,0x140b},
{0x66ec,0x66ec,0x3914},
{0x66f0,0x66f0,0x140c},
{0x66f2,0x66f2,0x6c2},
{0x66f3,0x66f3,0x4ea},
{0x66f4,0x66f4,0x7cb},
{0x66f5,0x66f5,0x140d},
{0x66f7,0x66f7,0x140e},
{0x66f8,0x66f8,0x97b},
{0x66f9,0x66f9,0xae4},
{0x66fa,0x66fa,0x2127},
{0x66fb,0x66fb,0x20b1},
{0x66fc,0x66fc,0x10ed},
{0x66fd,0x66fd,0xac0},
{0x66fe,0x66fe,0xabf},
{0x66ff,0x66ff,0xb38},
{0x6700,0x6700,0x837},
{0x6703,0x6703,0x104b},
{0x6705,0x6705,0x3915},
{0x6708,0x6708,0x744},
{0x6709,0x6709,0xf17},
{0x670b,0x670b,0xe4e},
{0x670d,0x670d,0xdf0},
{0x670e,0x670e,0x2128},
{0x670f,0x670f,0x140f},
{0x6713,0x6713,0x3916},
{0x6714,0x6714,0x863},
{0x6715,0x6715,0xbdb},
{0x6716,0x6716,0x1410},
{0x6717,0x6717,0xfd5},
{0x671b,0x671b,0xe6c},
{0x671d,0x671d,0xbc7},
{0x671e,0x671e,0x1411},
{0x671f,0x671f,0x638},
{0x6726,0x6727,0x1412},
{0x6728,0x6728,0xee6},
{0x672a,0x672a,0xeb0},
{0x672b,0x672b,0xea4},
{0x672c,0x672c,0xe8a},
{0x672d,0x672d,0x873},
{0x672e,0x672e,0x1415},
{0x6731,0x6731,0x917},
{0x6733,0x6733,0x3917},
{0x6734,0x6734,0xe7f},
{0x6736,0x6736,0x1417},
{0x6737,0x6737,0x141a},
{0x6738,0x6738,0x1419},
{0x673a,0x673a,0x635},
{0x673d,0x673d,0x67a},
{0x673f,0x673f,0x1416},
{0x6741,0x6741,0x1418},
{0x6743,0x6743,0x35b7},
{0x6746,0x6746,0x141b},
{0x6748,0x6748,0x3918},
{0x6749,0x6749,0xa3f},
{0x674c,0x674c,0x3919},
{0x674e,0x674e,0xf65},
{0x674f,0x674f,0x48d},
{0x6750,0x6750,0x850},
{0x6751,0x6751,0xb1c},
{0x6753,0x6753,0x909},
{0x6756,0x6756,0x9db},
{0x6759,0x6759,0x141e},
{0x675c,0x675c,0xc48},
{0x675e,0x675e,0x141c},
{0x675f,0x675f,0xb0b},
{0x6760,0x6760,0x141d},
{0x6761,0x6761,0x9da},
{0x6762,0x6762,0xee9},
{0x6763,0x6764,0x141f},
{0x6765,0x6765,0xf52},
{0x6766,0x6766,0x212a},
{0x676a,0x676a,0x1425},
{0x676d,0x676d,0x7cc},
{0x676e,0x676e,0x3571},
{0x676f,0x676f,0xd0b},
{0x6770,0x6770,0x1422},
{0x6771,0x6771,0xc66},
{0x6772,0x6772,0x13e3},
{0x6773,0x6773,0x13e7},
{0x6775,0x6775,0x669},
{0x6776,0x6776,0x391a},
{0x6777,0x6777,0xcfd},
{0x677b,0x677b,0x391b},
{0x677c,0x677c,0x1424},
{0x677e,0x677e,0x9a6},
{0x677f,0x677f,0xd58},
{0x6785,0x6785,0x142a},
{0x6787,0x6787,0xd8e},
{0x6789,0x6789,0x1421},
{0x678b,0x678b,0x1427},
{0x678c,0x678c,0x1426},
{0x6790,0x6790,0xa73},
{0x6795,0x6795,0xe9b},
{0x6797,0x6797,0xf9b},
{0x679a,0x679a,0xe95},
{0x679c,0x679c,0x54c},
{0x679d,0x679d,0x8ac},
{0x67a0,0x67a0,0xfee},
{0x67a1,0x67a1,0x1429},
{0x67a2,0x67a2,0xa3b},
{0x67a6,0x67a6,0x1428},
{0x67a9,0x67a9,0x1423},
{0x67af,0x67af,0x783},
{0x67b0,0x67b0,0x391c},
{0x67b2,0x67b2,0x391d},
{0x67b3,0x67b3,0x142f},
{0x67b4,0x67b4,0x142d},
{0x67b6,0x67b6,0x54d},
{0x67b7,0x67b7,0x142b},
{0x67b8,0x67b8,0x1431},
{0x67b9,0x67b9,0x1437},
{0x67bb,0x67bb,0x212b},
{0x67c0,0x67c0,0x212d},
{0x67c1,0x67c1,0xb28},
{0x67c4,0x67c4,0xe11},
{0x67c6,0x67c6,0x1439},
{0x67ca,0x67ca,0xd94},
{0x67ce,0x67ce,0x1438},
{0x67cf,0x67cf,0xd26},
{0x67d0,0x67d0,0xe6d},
{0x67d1,0x67d1,0x5f7},
{0x67d3,0x67d3,0xa9b},
{0x67d4,0x67d4,0x94a},
{0x67d7,0x67d7,0x391f},
{0x67d8,0x67d8,0xbef},
{0x67d9,0x67d9,0x3920},
{0x67da,0x67da,0xf18},
{0x67dd,0x67dd,0x1434},
{0x67de,0x67de,0x1433},
{0x67e2,0x67e2,0x1435},
{0x67e4,0x67e4,0x1432},
{0x67e7,0x67e7,0x143a},
{0x67e9,0x67e9,0x1430},
{0x67ec,0x67ec,0x142e},
{0x67ee,0x67ee,0x1436},
{0x67ef,0x67ef,0x142c},
{0x67f0,0x67f0,0x3921},
{0x67f1,0x67f1,0xbaa},
{0x67f3,0x67f3,0xf04},
{0x67f4,0x67f4,0x8f2},
{0x67f5,0x67f5,0x864},
{0x67f9,0x67f9,0x391e},
{0x67fb,0x67fb,0x82a},
{0x67fe,0x67fe,0xe9d},
{0x67ff,0x67ff,0x59f},
{0x6802,0x6802,0xbea},
{0x6803,0x6803,0xca2},
{0x6804,0x6804,0x4eb},
{0x6805,0x6805,0x1e07},
{0x6813,0x6813,0xa96},
{0x6816,0x6816,0xa58},
{0x6817,0x6817,0x700},
{0x681e,0x681e,0x143c},
{0x6821,0x6821,0x7cd},
{0x6822,0x6822,0x5da},
{0x6829,0x6829,0x143e},
{0x682a,0x682a,0x5d2},
{0x682b,0x682b,0x1444},
{0x682c,0x682c,0x3922},
{0x6830,0x6831,0x3923},
{0x6832,0x6832,0x1441},
{0x6834,0x6834,0xa97},
{0x6838,0x6838,0x5a9},
{0x6839,0x6839,0x81c},
{0x683c,0x683c,0x5a8},
{0x683d,0x683d,0x83f},
{0x6840,0x6840,0x143f},
{0x6841,0x6841,0x73b},
{0x6842,0x6842,0x721},
{0x6843,0x6843,0xc67},
{0x6844,0x6844,0x212f},
{0x6846,0x6846,0x143d},
{0x6848,0x6848,0x48a},
{0x684d,0x684d,0x1440},
{0x684e,0x684e,0x1442},
{0x6850,0x6850,0x6c5},
{0x6851,0x6851,0x702},
{0x6852,0x6852,0x212c},
{0x6853,0x6853,0x5f8},
{0x6854,0x6854,0x665},
{0x6859,0x6859,0x1445},
{0x685b,0x685b,0x3925},
{0x685c,0x685c,0x869},
{0x685d,0x685d,0xe9f},
{0x685f,0x685f,0x885},
{0x6863,0x6863,0x1446},
{0x6867,0x6867,0xda2},
{0x6872,0x6872,0x3926},
{0x6874,0x6874,0x1452},
{0x6875,0x6875,0x3927},
{0x6876,0x6876,0x533},
{0x6877,0x6877,0x1447},
{0x687a,0x687a,0x3928},
{0x687e,0x687e,0x1458},
{0x687f,0x687f,0x1448},
{0x6881,0x6881,0xf8a},
{0x6883,0x6883,0x144f},
{0x6884,0x6884,0x3929},
{0x6885,0x6885,0xd15},
{0x688d,0x688d,0x1457},
{0x688e,0x688e,0x1e9c},
{0x688f,0x688f,0x144a},
{0x6893,0x6893,0x478},
{0x6894,0x6894,0x144c},
{0x6897,0x6897,0x7ce},
{0x689b,0x689b,0x144e},
{0x689d,0x689d,0x144d},
{0x689f,0x689f,0x1449},
{0x68a0,0x68a0,0x1454},
{0x68a2,0x68a2,0x9a7},
{0x68a5,0x68a5,0x392a},
{0x68a6,0x68a6,0x11be},
{0x68a7,0x68a7,0x79c},
{0x68a8,0x68a8,0xf66},
{0x68ad,0x68ad,0x144b},
{0x68af,0x68af,0xc10},
{0x68b0,0x68b0,0x581},
{0x68b1,0x68b1,0x81d},
{0x68b2,0x68b2,0x392b},
{0x68b3,0x68b3,0x1443},
{0x68b5,0x68b5,0x1453},
{0x68b6,0x68b6,0x5bf},
{0x68b9,0x68b9,0x1451},
{0x68ba,0x68ba,0x1455},
{0x68bc,0x68bc,0xc68},
{0x68c4,0x68c4,0x63a},
{0x68c6,0x68c6,0x1473},
{0x68c8,0x68c8,0x20af},
{0x68c9,0x68c9,0xed5},
{0x68ca,0x68ca,0x145a},
{0x68cb,0x68cb,0x639},
{0x68cd,0x68cd,0x1461},
{0x68cf,0x68cf,0x2130},
{0x68d0,0x68d0,0x392c},
{0x68d2,0x68d2,0xe6e},
{0x68d4,0x68d4,0x1462},
{0x68d5,0x68d5,0x1464},
{0x68d6,0x68d6,0x392d},
{0x68d7,0x68d7,0x1468},
{0x68d8,0x68d8,0x145c},
{0x68da,0x68da,0xb68},
{0x68df,0x68df,0xc69},
{0x68e0,0x68e0,0x146c},
{0x68e1,0x68e1,0x145f},
{0x68e3,0x68e3,0x1469},
{0x68e7,0x68e7,0x1463},
{0x68e8,0x68e8,0x392e},
{0x68ed,0x68ed,0x392f},
{0x68ee,0x68ee,0x9ff},
{0x68ef,0x68ef,0x146d},
{0x68f0,0x68f1,0x3930},
{0x68f2,0x68f2,0xa57},
{0x68f9,0x68f9,0x146b},
{0x68fa,0x68fa,0x5f9},
{0x68fc,0x68fc,0x3932},
{0x6900,0x6900,0xff6},
{0x6901,0x6901,0x1459},
{0x6904,0x6904,0x1467},
{0x6905,0x6905,0x49c},
{0x6908,0x6908,0x145b},
{0x690b,0x690b,0xec6},
{0x690c,0x690c,0x1460},
{0x690d,0x690d,0x9e8},
{0x690e,0x690e,0xbe3},
{0x690f,0x690f,0x1456},
{0x6911,0x6911,0x3933},
{0x6912,0x6912,0x1466},
{0x6913,0x6913,0x3934},
{0x6919,0x6919,0xa40},
{0x691a,0x691a,0x1470},
{0x691b,0x691b,0x5cf},
{0x691c,0x691c,0x755},
{0x6921,0x6921,0x1472},
{0x6922,0x6922,0x145d},
{0x6923,0x6923,0x1471},
{0x6925,0x6925,0x146a},
{0x6926,0x6926,0x145e},
{0x6928,0x6928,0x146e},
{0x692a,0x692a,0x146f},
{0x6930,0x6930,0x1480},
{0x6934,0x6934,0xca6},
{0x6935,0x6935,0x3935},
{0x6936,0x6936,0x1465},
{0x6939,0x6939,0x147c},
{0x693b,0x693b,0x3936},
{0x693d,0x693d,0x147e},
{0x693f,0x693f,0xbf4},
{0x694a,0x694a,0xf36},
{0x6953,0x6953,0xde8},
{0x6954,0x6954,0x1479},
{0x6955,0x6955,0xb2a},
{0x6957,0x6957,0x3937},
{0x6959,0x6959,0x147f},
{0x695a,0x695a,0xac1},
{0x695c,0x695c,0x1476},
{0x695d,0x695d,0x1483},
{0x695e,0x695e,0x1482},
{0x6960,0x6960,0xcc7},
{0x6961,0x6961,0x1481},
{0x6962,0x6962,0xcc2},
{0x6963,0x6963,0x3938},
{0x6968,0x6968,0x2132},
{0x696a,0x696a,0x1485},
{0x696b,0x696b,0x1478},
{0x696d,0x696d,0x6c0},
{0x696e,0x696e,0x147b},
{0x696f,0x696f,0x967},
{0x6972,0x6972,0x3939},
{0x6973,0x6973,0xd16},
{0x6974,0x6974,0x147d},
{0x6975,0x6975,0x6c3},
{0x6977,0x6977,0x1475},
{0x6978,0x6978,0x1477},
{0x6979,0x6979,0x1474},
{0x697c,0x697c,0xfd6},
{0x697d,0x697d,0x5b8},
{0x697e,0x697e,0x147a},
{0x697f,0x6980,0x393a},
{0x6981,0x6981,0x1484},
{0x6982,0x6982,0x593},
{0x698a,0x698a,0x857},
{0x698e,0x698e,0x4ff},
{0x6991,0x6991,0x1495},
{0x6994,0x6994,0xfd7},
{0x6995,0x6995,0x1498},
{0x6998,0x6998,0x2134},
{0x699b,0x699b,0xa00},
{0x699c,0x699c,0x1497},
{0x69a0,0x69a0,0x1496},
{0x69a6,0x69a6,0x393c},
{0x69a7,0x69a7,0x1493},
{0x69ad,0x69ad,0x393d},
{0x69ae,0x69ae,0x1487},
{0x69b1,0x69b1,0x14a4},
{0x69b2,0x69b2,0x1486},
{0x69b4,0x69b4,0x1499},
{0x69b7,0x69b7,0x393e},
{0x69bb,0x69bb,0x1491},
{0x69be,0x69be,0x148c},
{0x69bf,0x69bf,0x1489},
{0x69c1,0x69c1,0x148a},
{0x69c3,0x69c3,0x1492},
{0x69c7,0x69c7,0x1d33},
{0x69ca,0x69ca,0x148f},
{0x69cb,0x69cb,0x7cf},
{0x69cc,0x69cc,0xbe4},
{0x69cd,0x69cd,0xae6},
{0x69ce,0x69ce,0x148d},
{0x69d0,0x69d0,0x1488},
{0x69d3,0x69d3,0x148b},
{0x69d6,0x69d7,0x393f},
{0x69d8,0x69d8,0xf37},
{0x69d9,0x69d9,0xe98},
{0x69dd,0x69dd,0x1490},
{0x69de,0x69de,0x149a},
{0x69e2,0x69e2,0x2135},
{0x69e7,0x69e7,0x14a2},
{0x69e8,0x69e8,0x149b},
{0x69eb,0x69eb,0x14a8},
{0x69ed,0x69ed,0x14a6},
{0x69f2,0x69f2,0x14a1},
{0x69f6,0x69f6,0x373f},
{0x69f9,0x69f9,0x14a0},
{0x69fb,0x69fb,0xbec},
{0x69fd,0x69fd,0xae7},
{0x69ff,0x69ff,0x149e},
{0x6a01,0x6a01,0x3941},
{0x6a02,0x6a02,0x149c},
{0x6a05,0x6a05,0x14a3},
{0x6a0a,0x6a0a,0x14a9},
{0x6a0b,0x6a0b,0xd89},
{0x6a0c,0x6a0c,0x14af},
{0x6a0f,0x6a0f,0x3942},
{0x6a12,0x6a12,0x14aa},
{0x6a13,0x6a13,0x14ad},
{0x6a14,0x6a14,0x14a7},
{0x6a15,0x6a15,0x3943},
{0x6a17,0x6a17,0xbb2},
{0x6a19,0x6a19,0xdaa},
{0x6a1b,0x6a1b,0x149d},
{0x6a1e,0x6a1e,0x14a5},
{0x6a1f,0x6a1f,0x9a8},
{0x6a21,0x6a21,0xedb},
{0x6a22,0x6a22,0x14b9},
{0x6a23,0x6a23,0x14ac},
{0x6a28,0x6a28,0x3944},
{0x6a29,0x6a29,0x756},
{0x6a2a,0x6a2a,0x523},
{0x6a2b,0x6a2b,0x5bd},
{0x6a2e,0x6a2e,0x1494},
{0x6a30,0x6a30,0x2136},
{0x6a34,0x6a34,0x3945},
{0x6a35,0x6a35,0x9a9},
{0x6a36,0x6a36,0x14b1},
{0x6a38,0x6a38,0x14b8},
{0x6a39,0x6a39,0x925},
{0x6a3a,0x6a3a,0x5d0},
{0x6a3d,0x6a3d,0xb6c},
{0x6a3e,0x6a3e,0x3946},
{0x6a44,0x6a44,0x14ae},
{0x6a45,0x6a45,0x3947},
{0x6a46,0x6a46,0x2138},
{0x6a47,0x6a47,0x14b3},
{0x6a48,0x6a48,0x14b7},
{0x6a4b,0x6a4b,0x6ae},
{0x6a50,0x6a51,0x3948},
{0x6a54,0x6a54,0x3c34},
{0x6a56,0x6a56,0x394a},
{0x6a58,0x6a58,0x666},
{0x6a59,0x6a59,0x14b5},
{0x6a5b,0x6a5b,0x394b},
{0x6a5f,0x6a5f,0x63b},
{0x6a61,0x6a61,0xca3},
{0x6a62,0x6a62,0x14b4},
{0x6a66,0x6a66,0x14b6},
{0x6a6b,0x6a6b,0x2137},
{0x6a72,0x6a72,0x14b0},
{0x6a73,0x6a73,0x2139},
{0x6a78,0x6a78,0x14b2},
{0x6a7e,0x6a7e,0x213a},
{0x6a7f,0x6a7f,0x5be},
{0x6a80,0x6a80,0xb87},
{0x6a83,0x6a83,0x394c},
{0x6a84,0x6a84,0x14bd},
{0x6a89,0x6a89,0x394d},
{0x6a8d,0x6a8d,0x14bb},
{0x6a8e,0x6a8e,0x79d},
{0x6a90,0x6a90,0x14ba},
{0x6a91,0x6a91,0x394e},
{0x6a97,0x6a97,0x14c0},
{0x6a9c,0x6a9c,0x143b},
{0x6a9d,0x6a9f,0x394f},
{0x6aa0,0x6aa0,0x14bc},
{0x6aa2,0x6aa3,0x14be},
{0x6aaa,0x6aaa,0x14cb},
{0x6aac,0x6aac,0x14c7},
{0x6aae,0x6aae,0x1450},
{0x6ab3,0x6ab3,0x14c6},
{0x6ab8,0x6ab8,0x14c5},
{0x6abb,0x6abb,0x14c2},
{0x6ac1,0x6ac1,0x14ab},
{0x6ac2,0x6ac2,0x14c4},
{0x6ac3,0x6ac3,0x14c3},
{0x6ad1,0x6ad1,0x14c9},
{0x6ad3,0x6ad3,0xfcc},
{0x6ada,0x6ada,0x14cc},
{0x6adb,0x6adb,0x6f3},
{0x6adc,0x6adc,0x3952},
{0x6ade,0x6ade,0x14c8},
{0x6adf,0x6adf,0x14ca},
{0x6ae2,0x6ae2,0x213b},
{0x6ae4,0x6ae4,0x213c},
{0x6ae7,0x6ae7,0x3953},
{0x6ae8,0x6ae8,0xd3b},
{0x6aea,0x6aea,0x14cd},
{0x6aec,0x6aec,0x3954},
{0x6afa,0x6afa,0x14d1},
{0x6afb,0x6afb,0x14ce},
{0x6b04,0x6b04,0xf5d},
{0x6b05,0x6b05,0x14cf},
{0x6b0a,0x6b0a,0x149f},
{0x6b12,0x6b12,0x14d2},
{0x6b16,0x6b16,0x14d3},
{0x6b1d,0x6b1d,0x4d7},
{0x6b1e,0x6b1e,0x3955},
{0x6b1f,0x6b1f,0x14d5},
{0x6b20,0x6b20,0x73d},
{0x6b21,0x6b21,0x8cd},
{0x6b23,0x6b23,0x6cd},
{0x6b24,0x6b24,0x3956},
{0x6b27,0x6b27,0x524},
{0x6b32,0x6b32,0xf49},
{0x6b35,0x6b35,0x3957},
{0x6b37,0x6b37,0x14d7},
{0x6b38,0x6b38,0x14d6},
{0x6b39,0x6b39,0x14d9},
{0x6b3a,0x6b3a,0x657},
{0x6b3d,0x6b3d,0x6ce},
{0x6b3e,0x6b3e,0x5fa},
{0x6b43,0x6b43,0x14dc},
{0x6b46,0x6b46,0x3958},
{0x6b47,0x6b47,0x14db},
{0x6b49,0x6b49,0x14dd},
{0x6b4c,0x6b4c,0x54e},
{0x6b4e,0x6b4e,0xb75},
{0x6b50,0x6b50,0x14de},
{0x6b53,0x6b53,0x5fb},
{0x6b54,0x6b54,0x14e0},
{0x6b56,0x6b56,0x3959},
{0x6b59,0x6b59,0x14df},
{0x6b5b,0x6b5b,0x14e1},
{0x6b5f,0x6b5f,0x14e2},
{0x6b60,0x6b60,0x395a},
{0x6b61,0x6b61,0x14e3},
{0x6b62,0x6b62,0x8ad},
{0x6b63,0x6b63,0xa59},
{0x6b64,0x6b64,0x811},
{0x6b65,0x6b65,0x344a},
{0x6b66,0x6b66,0xde2},
{0x6b69,0x6b69,0xe32},
{0x6b6a,0x6b6a,0xfea},
{0x6b6f,0x6b6f,0x8c3},
{0x6b72,0x6b72,0x35d9},
{0x6b73,0x6b73,0x840},
{0x6b74,0x6b74,0xfba},
{0x6b77,0x6b77,0x3456},
{0x6b78,0x6b79,0x14e4},
{0x6b7b,0x6b7b,0x8ae},
{0x6b7f,0x6b80,0x14e6},
{0x6b82,0x6b82,0x395b},
{0x6b83,0x6b83,0x14e9},
{0x6b84,0x6b84,0x14e8},
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{0x6fa1,0x6fa1,0x1591},
{0x6fa3,0x6fa3,0x1590},
{0x6fa4,0x6fa4,0x1592},
{0x6fa7,0x6fa8,0x3990},
{0x6faa,0x6faa,0x1595},
{0x6fb1,0x6fb1,0xc3d},
{0x6fb3,0x6fb3,0x158f},
{0x6fb5,0x6fb5,0x2152},
{0x6fb6,0x6fb6,0x3992},
{0x6fb9,0x6fb9,0x1593},
{0x6fc0,0x6fc0,0x739},
{0x6fc1,0x6fc1,0xb59},
{0x6fc2,0x6fc2,0x158d},
{0x6fc3,0x6fc3,0xcf1},
{0x6fc6,0x6fc6,0x1594},
{0x6fd4,0x6fd4,0x1599},
{0x6fd5,0x6fd5,0x1597},
{0x6fd8,0x6fd8,0x159a},
{0x6fda,0x6fda,0x3993},
{0x6fdb,0x6fdb,0x159d},
{0x6fde,0x6fde,0x3994},
{0x6fdf,0x6fdf,0x1596},
{0x6fe0,0x6fe0,0x7fc},
{0x6fe1,0x6fe1,0xcde},
{0x6fe4,0x6fe4,0x1536},
{0x6feb,0x6feb,0xf5e},
{0x6fec,0x6fec,0x1598},
{0x6fee,0x6fee,0x159c},
{0x6fef,0x6fef,0xb55},
{0x6ff1,0x6ff1,0x159b},
{0x6ff3,0x6ff3,0x1586},
{0x6ff5,0x6ff5,0x2153},
{0x6ff6,0x6ff6,0x1ba4},
{0x6ffa,0x6ffa,0x15a0},
{0x6ffe,0x6ffe,0x15a4},
{0x7001,0x7001,0x15a2},
{0x7005,0x7005,0x2154},
{0x7006,0x7006,0x1e50},
{0x7007,0x7007,0x2155},
{0x7009,0x7009,0x159e},
{0x700b,0x700b,0x159f},
{0x700f,0x700f,0x15a3},
{0x7011,0x7011,0x15a1},
{0x7015,0x7015,0xdc0},
{0x7018,0x7018,0x15a9},
{0x701a,0x701a,0x15a6},
{0x701b,0x701b,0x15a5},
{0x701d,0x701d,0x15a8},
{0x701e,0x701e,0xcac},
{0x701f,0x701f,0x15aa},
{0x7026,0x7026,0xbb3},
{0x7027,0x7027,0xb4d},
{0x7028,0x7028,0x2156},
{0x702c,0x702c,0xa49},
{0x7030,0x7030,0x15ab},
{0x7032,0x7032,0x15ad},
{0x7039,0x7039,0x3996},
{0x703c,0x703c,0x3997},
{0x703e,0x703e,0x15ac},
{0x704c,0x704c,0x1572},
{0x7051,0x7051,0x15ae},
{0x7054,0x7054,0x3999},
{0x7058,0x7058,0xcbf},
{0x705d,0x705e,0x399a},
{0x7063,0x7063,0x15af},
{0x7064,0x7064,0x399c},
{0x706b,0x706b,0x550},
{0x706c,0x706c,0x399d},
{0x706f,0x706f,0xc6e},
{0x7070,0x7070,0x583},
{0x7078,0x7078,0x67e},
{0x707c,0x707c,0x90a},
{0x707d,0x707d,0x842},
{0x707e,0x707e,0x399e},
{0x7081,0x7081,0x399f},
{0x7085,0x7085,0x2157},
{0x7089,0x7089,0xfcd},
{0x708a,0x708a,0xa2c},
{0x708e,0x708e,0x50c},
{0x7092,0x7092,0x15b1},
{0x7095,0x7095,0x39a0},
{0x7099,0x7099,0x15b0},
{0x70ab,0x70ab,0x2158},
{0x70ac,0x70ac,0x15b4},
{0x70ad,0x70ad,0xb78},
{0x70ae,0x70ae,0x15b7},
{0x70af,0x70af,0x15b2},
{0x70b3,0x70b3,0x15b6},
{0x70b7,0x70b7,0x39a1},
{0x70b8,0x70b8,0x15b5},
{0x70b9,0x70b9,0xc3a},
{0x70ba,0x70ba,0x49d},
{0x70bb,0x70bb,0x20ad},
{0x70c8,0x70c8,0xfbd},
{0x70cb,0x70cb,0x15b9},
{0x70cf,0x70cf,0x4ca},
{0x70d3,0x70d4,0x39a2},
{0x70d8,0x70d8,0x39a4},
{0x70d9,0x70d9,0x15bb},
{0x70dc,0x70dc,0x39a5},
{0x70dd,0x70dd,0x15ba},
{0x70df,0x70df,0x15b8},
{0x70f1,0x70f1,0x15b3},
{0x70f9,0x70f9,0xe51},
{0x70fd,0x70fd,0x15bd},
{0x7104,0x7104,0x215a},
{0x7107,0x7107,0x39a6},
{0x7109,0x7109,0x15bc},
{0x710f,0x710f,0x2159},
{0x7114,0x7114,0x50d},
{0x7119,0x7119,0x15bf},
{0x711a,0x711a,0xe02},
{0x711c,0x711c,0x15be},
{0x7120,0x7120,0x39a7},
{0x7121,0x7121,0xec1},
{0x7126,0x7126,0x9af},
{0x7130,0x7130,0x1ddc},
{0x7131,0x7131,0x39a8},
{0x7136,0x7136,0xab5},
{0x713c,0x713c,0x9ae},
{0x7146,0x7147,0x215c},
{0x7149,0x7149,0xfc3},
{0x714a,0x714a,0x39a9},
{0x714c,0x714c,0x15c5},
{0x714e,0x714e,0xa9d},
{0x7152,0x7152,0x39aa},
{0x7155,0x7155,0x15c1},
{0x7156,0x7156,0x15c6},
{0x7159,0x7159,0x50e},
{0x715c,0x715c,0x215b},
{0x7160,0x7160,0x39ab},
{0x7162,0x7162,0x15c4},
{0x7164,0x7164,0xd17},
{0x7165,0x7165,0x15c0},
{0x7166,0x7166,0x15c3},
{0x7167,0x7167,0x9b0},
{0x7169,0x7169,0xd65},
{0x716c,0x716c,0x15c7},
{0x716e,0x716e,0x8fd},
{0x7179,0x7179,0x39ac},
{0x717d,0x717d,0xa9e},
{0x7184,0x7184,0x15ca},
{0x7188,0x7188,0x15c2},
{0x718a,0x718a,0x6fd},
{0x718f,0x718f,0x15c8},
{0x7192,0x7192,0x39ad},
{0x7194,0x7194,0xf3a},
{0x7195,0x7195,0x15cb},
{0x7199,0x7199,0x205d},
{0x719f,0x719f,0x959},
{0x71a8,0x71a8,0x15cc},
{0x71ac,0x71ac,0x15cd},
{0x71b1,0x71b1,0xce4},
{0x71b9,0x71b9,0x15cf},
{0x71be,0x71be,0x15d0},
{0x71c1,0x71c1,0x215f},
{0x71c3,0x71c3,0xce9},
{0x71c8,0x71c8,0xc6f},
{0x71c9,0x71c9,0x15d2},
{0x71cb,0x71cb,0x39af},
{0x71ce,0x71ce,0x15d4},
{0x71d0,0x71d0,0xf9d},
{0x71d2,0x71d2,0x15d1},
{0x71d3,0x71d3,0x39b0},
{0x71d4,0x71d4,0x15d3},
{0x71d5,0x71d5,0x50f},
{0x71d6,0x71d6,0x39b1},
{0x71d7,0x71d7,0x15ce},
{0x71df,0x71df,0x114e},
{0x71e0,0x71e0,0x15d5},
{0x71e5,0x71e5,0xae9},
{0x71e6,0x71e6,0x886},
{0x71e7,0x71e7,0x15d7},
{0x71ec,0x71ec,0x15d6},
{0x71ed,0x71ed,0x9ea},
{0x71ee,0x71ee,0x10ee},
{0x71f5,0x71f5,0x15d8},
{0x71f9,0x71f9,0x15da},
{0x71fb,0x71fb,0x15c9},
{0x71fc,0x71fc,0x15d9},
{0x71fe,0x71fe,0x2160},
{0x71ff,0x71ff,0x15db},
{0x7200,0x7200,0x39b2},
{0x7206,0x7206,0xd30},
{0x720d,0x720d,0x15dc},
{0x7210,0x7210,0x15dd},
{0x721b,0x721b,0x15de},
{0x721d,0x721d,0x39b3},
{0x7228,0x7228,0x15df},
{0x722a,0x722a,0xbfa},
{0x722b,0x722b,0x39b4},
{0x722c,0x722c,0x15e1},
{0x722d,0x722d,0x15e0},
{0x7230,0x7230,0x15e2},
{0x7232,0x7232,0x15e3},
{0x7235,0x7235,0x90b},
{0x7236,0x7236,0xdd5},
{0x7238,0x7238,0x39b5},
{0x723a,0x723a,0xef8},
{0x723b,0x723c,0x15e4},
{0x723d,0x723d,0xad8},
{0x723e,0x723e,0x8d0},
{0x723f,0x7240,0x15e6},
{0x7241,0x7241,0x39b6},
{0x7246,0x7246,0x15e8},
{0x7247,0x7247,0xe22},
{0x7248,0x7248,0xd5b},
{0x724b,0x724b,0x15e9},
{0x724c,0x724c,0xd0d},
{0x7252,0x7252,0xbc9},
{0x7253,0x7253,0x39b7},
{0x7255,0x7256,0x39b8},
{0x7258,0x7258,0x15ea},
{0x7259,0x7259,0x567},
{0x725b,0x725b,0x687},
{0x725c,0x725c,0x39ba},
{0x725d,0x725d,0xed2},
{0x725f,0x725f,0xec2},
{0x7261,0x7261,0x534},
{0x7262,0x7262,0xfda},
{0x7267,0x7267,0xe80},
{0x7269,0x7269,0xdfa},
{0x7272,0x7272,0xa5b},
{0x7274,0x7274,0x15eb},
{0x7279,0x7279,0xc9b},
{0x727d,0x727d,0x757},
{0x727e,0x727e,0x15ec},
{0x7280,0x7280,0x844},
{0x7281,0x7281,0x15ee},
{0x7282,0x7282,0x15ed},
{0x7287,0x7287,0x15ef},
{0x728d,0x728d,0x39bb},
{0x7292,0x7292,0x15f0},
{0x7296,0x7296,0x15f1},
{0x72a0,0x72a0,0x658},
{0x72a2,0x72a2,0x15f2},
{0x72a7,0x72a7,0x15f3},
{0x72ac,0x72ac,0x758},
{0x72ad,0x72ad,0x39bc},
{0x72af,0x72af,0xd5c},
{0x72b1,0x72b1,0x2161},
{0x72b2,0x72b2,0x15f5},
{0x72b4,0x72b4,0x39bd},
{0x72b6,0x72b6,0x9dd},
{0x72b9,0x72b9,0x15f4},
{0x72be,0x72be,0x2162},
{0x72c0,0x72c0,0x342b},
{0x72c2,0x72c2,0x6b0},
{0x72c3,0x72c3,0x15f6},
{0x72c4,0x72c4,0x15f8},
{0x72c6,0x72c6,0x15f7},
{0x72c7,0x72c7,0x39be},
{0x72ce,0x72ce,0x15f9},
{0x72d0,0x72d0,0x785},
{0x72d2,0x72d2,0x15fa},
{0x72d7,0x72d7,0x6e1},
{0x72d9,0x72d9,0xac2},
{0x72db,0x72db,0x80f},
{0x72e0,0x72e1,0x15fc},
{0x72e2,0x72e2,0x15fb},
{0x72e9,0x72e9,0x919},
{0x72ec,0x72ec,0xca0},
{0x72ed,0x72ed,0x6b1},
{0x72f7,0x72f7,0x15ff},
{0x72f8,0x72f8,0xb6a},
{0x72f9,0x72f9,0x15fe},
{0x72fb,0x72fb,0x39bf},
{0x72fc,0x72fc,0xfdb},
{0x72fd,0x72fd,0xd18},
{0x7304,0x7305,0x39c0},
{0x730a,0x730a,0x1602},
{0x7316,0x7316,0x1604},
{0x7317,0x7317,0x1601},
{0x731b,0x731b,0xee0},
{0x731c,0x731c,0x1603},
{0x731d,0x731d,0x1605},
{0x731f,0x731f,0xf8c},
{0x7324,0x7324,0x2163},
{0x7325,0x7325,0x1609},
{0x7328,0x7328,0x39c2},
{0x7329,0x7329,0x1608},
{0x732a,0x732a,0xbb4},
{0x732b,0x732b,0xce3},
{0x732e,0x732e,0x759},
{0x732f,0x732f,0x1607},
{0x7331,0x7331,0x39c3},
{0x7334,0x7334,0x1606},
{0x7336,0x7337,0xf1b},
{0x733e,0x733e,0x160a},
{0x733f,0x733f,0x510},
{0x7343,0x7343,0x39c4},
{0x7344,0x7344,0x808},
{0x7345,0x7345,0x8b0},
{0x734e,0x734f,0x160b},
{0x7357,0x7357,0x160e},
{0x7363,0x7363,0x94d},
{0x7368,0x7368,0x1610},
{0x736a,0x736a,0x160f},
{0x736c,0x736c,0x39c5},
{0x7370,0x7370,0x1611},
{0x7372,0x7372,0x5ab},
{0x7375,0x7375,0x1613},
{0x7377,0x7377,0x2165},
{0x7378,0x7378,0x1612},
{0x737a,0x737a,0x1615},
{0x737b,0x737b,0x1614},
{0x737c,0x737c,0x39c6},
{0x7383,0x7383,0x39c7},
{0x7384,0x7384,0x770},
{0x7385,0x7386,0x39c8},
{0x7387,0x7387,0xf70},
{0x7389,0x7389,0x6c4},
{0x738b,0x738b,0x526},
{0x7395,0x7395,0x39ca},
{0x7396,0x7396,0x6e2},
{0x739e,0x73a0,0x39cb},
{0x73a6,0x73a6,0x39ce},
{0x73a8,0x73a8,0x3c3f},
{0x73a9,0x73a9,0x61d},
{0x73ab,0x73ab,0x39cf},
{0x73b2,0x73b2,0xfb0},
{0x73b3,0x73b3,0x1617},
{0x73b5,0x73b5,0x39d0},
{0x73b7,0x73b7,0x39d1},
{0x73ba,0x73ba,0x35ea},
{0x73bb,0x73bb,0x1619},
{0x73bc,0x73bc,0x39d2},
{0x73bd,0x73bd,0x2166},
{0x73c0,0x73c0,0x161a},
{0x73c2,0x73c2,0x551},
{0x73c8,0x73c8,0x1616},
{0x73c9,0x73c9,0x2167},
{0x73ca,0x73ca,0x887},
{0x73cd,0x73cd,0xbdd},
{0x73ce,0x73ce,0x1618},
{0x73cf,0x73cf,0x39d3},
{0x73d2,0x73d2,0x216a},
{0x73d6,0x73d6,0x2168},
{0x73d9,0x73d9,0x39d4},
{0x73de,0x73de,0x161d},
{0x73e0,0x73e0,0x91a},
{0x73e3,0x73e3,0x2169},
{0x73e4,0x73e4,0x3c39},
{0x73e5,0x73e5,0x161b},
{0x73e9,0x73e9,0x39d5},
{0x73ea,0x73ea,0x714},
{0x73ed,0x73ed,0xd5d},
{0x73ee,0x73ee,0x161c},
{0x73f1,0x73f1,0x1637},
{0x73f4,0x73f4,0x39d6},
{0x73f5,0x73f5,0x216c},
{0x73f8,0x73f8,0x1622},
{0x73fd,0x73fd,0x39d7},
{0x73fe,0x73fe,0x771},
{0x7403,0x7403,0x67f},
{0x7404,0x7404,0x39d8},
{0x7405,0x7405,0x161f},
{0x7406,0x7406,0xf67},
{0x7407,0x7407,0x216b},
{0x7409,0x7409,0xf78},
{0x740a,0x740a,0x39d9},
{0x741a,0x741b,0x39da},
{0x7421,0x7421,0x3c3a},
{0x7422,0x7422,0xb56},
{0x7424,0x7424,0x39dc},
{0x7425,0x7425,0x1621},
{0x7426,0x7426,0x216d},
{0x7428,0x7428,0x39dd},
{0x7429,0x7429,0x216f},
{0x742a,0x742a,0x216e},
{0x742c,0x742c,0x39de},
{0x742e,0x742e,0x2170},
{0x742f,0x7431,0x39df},
{0x7432,0x7432,0x1623},
{0x7433,0x7433,0xf9e},
{0x7434,0x7434,0x6cf},
{0x7435,0x7435,0xd90},
{0x7436,0x7436,0xd00},
{0x7439,0x7439,0x39e2},
{0x743a,0x743a,0x1624},
{0x743f,0x743f,0x1626},
{0x7441,0x7441,0x1629},
{0x7444,0x7444,0x39e3},
{0x7447,0x7447,0x39e4},
{0x744b,0x744b,0x39e5},
{0x744d,0x744d,0x39e6},
{0x7451,0x7451,0x39e7},
{0x7455,0x7455,0x1625},
{0x7457,0x7457,0x39e8},
{0x7459,0x7459,0x1628},
{0x745a,0x745a,0x79e},
{0x745b,0x745b,0x4ef},
{0x745c,0x745c,0x162a},
{0x745e,0x745e,0xa36},
{0x745f,0x745f,0x1627},
{0x7460,0x7460,0xfa4},
{0x7463,0x7463,0x162d},
{0x7464,0x7464,0x1d35},
{0x7466,0x7466,0x39e9},
{0x7469,0x7469,0x162b},
{0x746a,0x746a,0x162e},
{0x746b,0x746b,0x39ea},
{0x746f,0x746f,0x1620},
{0x7470,0x7470,0x162c},
{0x7471,0x7471,0x39eb},
{0x7473,0x7473,0x82c},
{0x7476,0x7476,0x162f},
{0x747e,0x747e,0x1630},
{0x7480,0x7480,0x39ec},
{0x7483,0x7483,0xf68},
{0x7485,0x7487,0x39ed},
{0x7489,0x7489,0x2172},
{0x748b,0x748b,0x1631},
{0x7490,0x7490,0x39f0},
{0x7498,0x7498,0x39f1},
{0x749c,0x749c,0x39f2},
{0x749e,0x749e,0x1632},
{0x749f,0x749f,0x2173},
{0x74a0,0x74a0,0x39f3},
{0x74a2,0x74a2,0x161e},
{0x74a3,0x74a3,0x39f4},
{0x74a7,0x74a7,0x1633},
{0x74a8,0x74a8,0x39f5},
{0x74ab,0x74ab,0x39f6},
{0x74b0,0x74b0,0x600},
{0x74b5,0x74b5,0x39f7},
{0x74bd,0x74bd,0x8d1},
{0x74bf,0x74bf,0x39f8},
{0x74c8,0x74c8,0x39f9},
{0x74ca,0x74ca,0x1634},
{0x74cf,0x74cf,0x1635},
{0x74d4,0x74d4,0x1636},
{0x74da,0x74da,0x39fa},
{0x74dc,0x74dc,0x4dd},
{0x74de,0x74de,0x39fb},
{0x74e0,0x74e0,0x1638},
{0x74e2,0x74e2,0xdad},
{0x74e3,0x74e3,0x1639},
{0x74e6,0x74e6,0x5e0},
{0x74e7,0x74e7,0x163a},
{0x74e9,0x74e9,0x163b},
{0x74ee,0x74ee,0x163c},
{0x74ef,0x74ef,0x3750},
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{0x7d8f,0x7d8f,0x17c6},
{0x7d93,0x7d93,0x17c3},
{0x7d99,0x7d99,0x727},
{0x7d9a,0x7d9a,0xb13},
{0x7d9b,0x7d9b,0x17c8},
{0x7d9c,0x7d9c,0xaf0},
{0x7d9f,0x7d9f,0x17d5},
{0x7da0,0x7da0,0x2192},
{0x7da2,0x7da2,0x17d1},
{0x7da3,0x7da3,0x17cb},
{0x7dab,0x7dab,0x17cf},
{0x7dac,0x7dac,0x926},
{0x7dad,0x7dad,0x4a1},
{0x7dae,0x7dae,0x17ca},
{0x7daf,0x7daf,0x17d2},
{0x7db0,0x7db0,0x17d6},
{0x7db1,0x7db1,0x7dd},
{0x7db2,0x7db2,0xee2},
{0x7db4,0x7db4,0xbf2},
{0x7db5,0x7db5,0x17cc},
{0x7db7,0x7db7,0x2191},
{0x7db8,0x7db8,0x17d4},
{0x7dba,0x7dba,0x17c9},
{0x7dbb,0x7dbb,0xb7c},
{0x7dbd,0x7dbd,0x17ce},
{0x7dbe,0x7dbe,0x481},
{0x7dbf,0x7dbf,0xed6},
{0x7dc7,0x7dc7,0x17cd},
{0x7dca,0x7dca,0x6d3},
{0x7dcb,0x7dcb,0xd80},
{0x7dcc,0x7dcc,0x3a86},
{0x7dcf,0x7dcf,0xaef},
{0x7dd1,0x7dd1,0xf98},
{0x7dd2,0x7dd2,0x979},
{0x7dd5,0x7dd5,0x17fd},
{0x7dd6,0x7dd6,0x2193},
{0x7dd8,0x7dd8,0x17d7},
{0x7dda,0x7dda,0xaa2},
{0x7ddc,0x7ddc,0x17d3},
{0x7ddd,0x7ddd,0x17d8},
{0x7dde,0x7dde,0x17da},
{0x7de0,0x7de0,0xc15},
{0x7de1,0x7de1,0x17dd},
{0x7de3,0x7de3,0x340a},
{0x7de4,0x7de4,0x17d9},
{0x7de8,0x7de8,0xe24},
{0x7de9,0x7de9,0x607},
{0x7deb,0x7deb,0x3a87},
{0x7dec,0x7dec,0xed7},
{0x7def,0x7def,0x4a2},
{0x7df1,0x7df1,0x3a88},
{0x7df2,0x7df2,0x17dc},
{0x7df4,0x7df4,0xfc5},
{0x7df9,0x7df9,0x3a89},
{0x7dfb,0x7dfb,0x17db},
{0x7e01,0x7e01,0x511},
{0x7e04,0x7e04,0xcc4},
{0x7e05,0x7e05,0x17de},
{0x7e08,0x7e08,0x3a8a},
{0x7e09,0x7e09,0x17e5},
{0x7e0a,0x7e0a,0x17df},
{0x7e0b,0x7e0b,0x17e6},
{0x7e11,0x7e11,0x3a8b},
{0x7e12,0x7e12,0x17e2},
{0x7e15,0x7e15,0x3a8c},
{0x7e1b,0x7e1b,0xd31},
{0x7e1e,0x7e1e,0x8f6},
{0x7e1f,0x7e1f,0x17e4},
{0x7e20,0x7e20,0x3a8d},
{0x7e21,0x7e21,0x17e1},
{0x7e22,0x7e22,0x17e7},
{0x7e23,0x7e23,0x17e0},
{0x7e26,0x7e26,0x94e},
{0x7e2b,0x7e2b,0xe53},
{0x7e2e,0x7e2e,0x956},
{0x7e31,0x7e31,0x17e3},
{0x7e32,0x7e32,0x17ef},
{0x7e35,0x7e35,0x17eb},
{0x7e37,0x7e37,0x17ee},
{0x7e39,0x7e39,0x17ec},
{0x7e3a,0x7e3a,0x17f0},
{0x7e3b,0x7e3b,0x17ea},
{0x7e3d,0x7e3d,0x17d0},
{0x7e3e,0x7e3e,0xa77},
{0x7e41,0x7e41,0xd5f},
{0x7e43,0x7e43,0x17ed},
{0x7e46,0x7e46,0x17e8},
{0x7e47,0x7e47,0x3a8e},
{0x7e48,0x7e48,0x3767},
{0x7e4a,0x7e4a,0xaa3},
{0x7e4b,0x7e4b,0x728},
{0x7e4d,0x7e4d,0x935},
{0x7e52,0x7e52,0x2194},
{0x7e54,0x7e54,0x9eb},
{0x7e55,0x7e55,0xab8},
{0x7e56,0x7e56,0x17f3},
{0x7e59,0x7e5a,0x17f5},
{0x7e5d,0x7e5d,0x17f2},
{0x7e5e,0x7e5e,0x17f4},
{0x7e61,0x7e61,0x1e11},
{0x7e62,0x7e62,0x3a8f},
{0x7e66,0x7e66,0x17e9},
{0x7e67,0x7e67,0x17f1},
{0x7e69,0x7e69,0x17f9},
{0x7e6a,0x7e6a,0x17f8},
{0x7e6b,0x7e6b,0x1df7},
{0x7e6d,0x7e6d,0xea8},
{0x7e6e,0x7e6e,0x3a90},
{0x7e70,0x7e70,0x701},
{0x7e73,0x7e73,0x3a91},
{0x7e79,0x7e79,0x17f7},
{0x7e7b,0x7e7b,0x17fb},
{0x7e7c,0x7e7c,0x17fa},
{0x7e7d,0x7e7d,0x17fe},
{0x7e7f,0x7e7f,0x1800},
{0x7e82,0x7e82,0x88a},
{0x7e83,0x7e83,0x17fc},
{0x7e88,0x7e89,0x1801},
{0x7e8a,0x7e8a,0x20a7},
{0x7e8c,0x7e8c,0x1803},
{0x7e8d,0x7e8d,0x3a92},
{0x7e8e,0x7e8e,0x1809},
{0x7e8f,0x7e8f,0xc35},
{0x7e90,0x7e90,0x1805},
{0x7e91,0x7e91,0x3a93},
{0x7e92,0x7e92,0x1804},
{0x7e93,0x7e94,0x1806},
{0x7e96,0x7e96,0x1808},
{0x7e98,0x7e98,0x3a94},
{0x7e9b,0x7e9c,0x180a},
{0x7f36,0x7f36,0x608},
{0x7f38,0x7f38,0x180c},
{0x7f3a,0x7f3a,0x180d},
{0x7f44,0x7f44,0x3a95},
{0x7f45,0x7f45,0x180e},
{0x7f47,0x7f47,0x2195},
{0x7f4c,0x7f4e,0x180f},
{0x7f4f,0x7f4f,0x3a96},
{0x7f50,0x7f51,0x1812},
{0x7f52,0x7f53,0x3a97},
{0x7f54,0x7f54,0x1815},
{0x7f55,0x7f55,0x1814},
{0x7f58,0x7f58,0x1816},
{0x7f5f,0x7f60,0x1817},
{0x7f61,0x7f61,0x3a99},
{0x7f67,0x7f67,0x181b},
{0x7f68,0x7f69,0x1819},
{0x7f6a,0x7f6a,0x851},
{0x7f6b,0x7f6b,0x729},
{0x7f6e,0x7f6e,0xb94},
{0x7f70,0x7f70,0xd47},
{0x7f72,0x7f72,0x97a},
{0x7f75,0x7f75,0xd03},
{0x7f77,0x7f77,0xd81},
{0x7f78,0x7f78,0x181c},
{0x7f79,0x7f79,0x1336},
{0x7f82,0x7f82,0x181d},
{0x7f83,0x7f83,0x181f},
{0x7f85,0x7f85,0xf4f},
{0x7f86,0x7f86,0x181e},
{0x7f87,0x7f87,0x1821},
{0x7f88,0x7f88,0x1820},
{0x7f8a,0x7f8a,0xf3d},
{0x7f8c,0x7f8c,0x1822},
{0x7f8e,0x7f8e,0xd92},
{0x7f91,0x7f91,0x3a9a},
{0x7f94,0x7f94,0x1823},
{0x7f9a,0x7f9a,0x1826},
{0x7f9d,0x7f9d,0x1825},
{0x7f9e,0x7f9e,0x1824},
{0x7fa1,0x7fa1,0x2196},
{0x7fa3,0x7fa3,0x1827},
{0x7fa4,0x7fa4,0x708},
{0x7fa8,0x7fa8,0xaa4},
{0x7fa9,0x7fa9,0x65b},
{0x7fae,0x7fae,0x182b},
{0x7faf,0x7faf,0x1828},
{0x7fb2,0x7fb2,0x1829},
{0x7fb6,0x7fb6,0x182c},
{0x7fb8,0x7fb8,0x182d},
{0x7fb9,0x7fb9,0x182a},
{0x7fbd,0x7fbd,0x4cb},
{0x7fbf,0x7fbf,0x3a9b},
{0x7fc1,0x7fc1,0x527},
{0x7fc5,0x7fc6,0x182f},
{0x7fca,0x7fca,0x1831},
{0x7fcc,0x7fcc,0xf4c},
{0x7fce,0x7fce,0x3a9c},
{0x7fd2,0x7fd2,0x936},
{0x7fd4,0x7fd4,0x1833},
{0x7fd5,0x7fd5,0x1832},
{0x7fdf,0x7fdf,0x3a9d},
{0x7fe0,0x7fe0,0xa2f},
{0x7fe1,0x7fe1,0x1834},
{0x7fe5,0x7fe5,0x3a9e},
{0x7fe6,0x7fe6,0x1835},
{0x7fe9,0x7fe9,0x1836},
{0x7feb,0x7feb,0x621},
{0x7fec,0x7fec,0x3a9f},
{0x7fee,0x7fef,0x3aa0},
{0x7ff0,0x7ff0,0x609},
{0x7ff3,0x7ff3,0x1837},
{0x7ff9,0x7ff9,0x1838},
{0x7ffa,0x7ffa,0x3aa2},
{0x7ffb,0x7ffb,0xe8b},
{0x7ffc,0x7ffc,0xf4d},
{0x8000,0x8000,0xf3e},
{0x8001,0x8001,0xfdd},
{0x8002,0x8002,0x3713},
{0x8003,0x8003,0x7df},
{0x8004,0x8004,0x183b},
{0x8005,0x8005,0x900},
{0x8006,0x8006,0x183a},
{0x800b,0x800b,0x183c},
{0x800c,0x800c,0x8d5},
{0x800e,0x800e,0x3aa3},
{0x8010,0x8010,0xb31},
{0x8011,0x8011,0x3aa4},
{0x8012,0x8012,0x183d},
{0x8014,0x8014,0x3aa5},
{0x8015,0x8015,0x7de},
{0x8017,0x8017,0xee3},
{0x8018,0x8019,0x183e},
{0x801c,0x801c,0x1840},
{0x8021,0x8021,0x1841},
{0x8024,0x8024,0x3aa6},
{0x8026,0x8026,0x3aa7},
{0x8028,0x8028,0x1842},
{0x8033,0x8033,0x8d6},
{0x8036,0x8036,0xef9},
{0x803a,0x803a,0x3aa8},
{0x803b,0x803b,0x1844},
{0x803c,0x803c,0x3aa9},
{0x803d,0x803d,0xb7d},
{0x803f,0x803f,0x1843},
{0x8046,0x8046,0x1846},
{0x804a,0x804a,0x1845},
{0x8052,0x8052,0x1847},
{0x8056,0x8056,0xa5f},
{0x8058,0x8058,0x1848},
{0x805a,0x805a,0x1849},
{0x805e,0x805e,0xe09},
{0x805f,0x805f,0x184a},
{0x8060,0x8060,0x3aaa},
{0x8061,0x8061,0xaf1},
{0x8062,0x8062,0x184b},
{0x8068,0x8068,0x184c},
{0x806f,0x806f,0xfc6},
{0x8070,0x8070,0x184f},
{0x8071,0x8071,0x3aab},
{0x8072,0x8072,0x184e},
{0x8073,0x8073,0x184d},
{0x8074,0x8074,0xbcc},
{0x8075,0x8075,0x3aac},
{0x8076,0x8076,0x1850},
{0x8077,0x8077,0x9ec},
{0x8079,0x8079,0x1851},
{0x807d,0x807d,0x1852},
{0x807e,0x807e,0xfde},
{0x807f,0x807f,0x1853},
{0x8084,0x8084,0x1854},
{0x8085,0x8085,0x1856},
{0x8086,0x8086,0x1855},
{0x8087,0x8087,0xd39},
{0x8089,0x8089,0xcd1},
{0x808b,0x808b,0xfe4},
{0x808c,0x808c,0xd3d},
{0x8093,0x8093,0x1858},
{0x8096,0x8096,0x9bb},
{0x8098,0x8098,0xd9c},
{0x809a,0x809a,0x1859},
{0x809b,0x809b,0x1857},
{0x809d,0x809d,0x60a},
{0x809e,0x809e,0x3aad},
{0x80a1,0x80a1,0x788},
{0x80a2,0x80a2,0x8b6},
{0x80a5,0x80a5,0xd82},
{0x80a6,0x80a6,0x3aae},
{0x80a9,0x80a9,0x75e},
{0x80aa,0x80aa,0xe71},
{0x80ab,0x80ab,0x3aaf},
{0x80ac,0x80ac,0x185c},
{0x80ad,0x80ad,0x185a},
{0x80af,0x80af,0x7e0},
{0x80b1,0x80b1,0x7e1},
{0x80b2,0x80b2,0x4ad},
{0x80b4,0x80b4,0x858},
{0x80ba,0x80ba,0xd0f},
{0x80c3,0x80c3,0x4a3},
{0x80c4,0x80c4,0x1861},
{0x80c6,0x80c6,0xb7e},
{0x80cc,0x80cc,0xd0e},
{0x80ce,0x80ce,0xb3b},
{0x80d6,0x80d6,0x1863},
{0x80d7,0x80d8,0x3ab0},
{0x80d9,0x80d9,0x185f},
{0x80da,0x80da,0x1862},
{0x80db,0x80db,0x185d},
{0x80dd,0x80dd,0x1860},
{0x80de,0x80de,0xe54},
{0x80e1,0x80e1,0x789},
{0x80e4,0x80e4,0x4c1},
{0x80e5,0x80e5,0x185e},
{0x80ef,0x80ef,0x1865},
{0x80f1,0x80f1,0x1866},
{0x80f4,0x80f4,0xc91},
{0x80f8,0x80f8,0x6b3},
{0x80fc,0x80fc,0x1871},
{0x80fd,0x80fd,0xcf3},
{0x8102,0x8102,0x8b7},
{0x8105,0x8105,0x6b4},
{0x8106,0x8106,0xa6c},
{0x8107,0x8107,0xfec},
{0x8108,0x8108,0xeba},
{0x8109,0x8109,0x1864},
{0x810a,0x810a,0xa78},
{0x8116,0x8116,0x3ab2},
{0x8118,0x8118,0x3ab3},
{0x811a,0x811a,0x66d},
{0x811b,0x811b,0x1867},
{0x8123,0x8123,0x1869},
{0x8129,0x8129,0x1868},
{0x812b,0x812b,0x3659},
{0x812f,0x812f,0x186a},
{0x8131,0x8131,0xb64},
{0x8133,0x8133,0xcf4},
{0x8139,0x8139,0xbcd},
{0x813a,0x813a,0x3ab4},
{0x813e,0x813e,0x186e},
{0x8141,0x8141,0x3772},
{0x8146,0x8146,0x186d},
{0x814a,0x814a,0x3ab5},
{0x814b,0x814b,0x186b},
{0x814c,0x814c,0x3ab6},
{0x814e,0x814e,0xa1b},
{0x8150,0x8150,0xdd7},
{0x8151,0x8151,0x1870},
{0x8153,0x8153,0x186f},
{0x8154,0x8154,0x7e2},
{0x8155,0x8155,0xff9},
{0x815f,0x815f,0x1880},
{0x8165,0x8166,0x1874},
{0x816b,0x816b,0x91c},
{0x816e,0x816e,0x1873},
{0x8170,0x8170,0x80a},
{0x8171,0x8171,0x1872},
{0x8174,0x8174,0x1876},
{0x8178,0x8178,0xbce},
{0x8179,0x8179,0xdf2},
{0x817a,0x817a,0xaa5},
{0x817f,0x817f,0xb3c},
{0x8180,0x8180,0x187a},
{0x8181,0x8181,0x3ab7},
{0x8182,0x8182,0x187b},
{0x8183,0x8183,0x1877},
{0x8184,0x8184,0x3ab8},
{0x8188,0x8188,0x1878},
{0x818a,0x818a,0x1879},
{0x818f,0x818f,0x7e3},
{0x8193,0x8193,0x1881},
{0x8195,0x8195,0x187d},
{0x819a,0x819a,0xdd8},
{0x819c,0x819c,0xe9a},
{0x819d,0x819d,0xd9a},
{0x81a0,0x81a0,0x187c},
{0x81a3,0x81a3,0x187f},
{0x81a4,0x81a4,0x187e},
{0x81a8,0x81a8,0xe72},
{0x81a9,0x81a9,0x1882},
{0x81b0,0x81b0,0x1883},
{0x81b3,0x81b3,0xab9},
{0x81b4,0x81b4,0x3ab9},
{0x81b5,0x81b5,0x1884},
{0x81b8,0x81b8,0x1886},
{0x81ba,0x81ba,0x188a},
{0x81bd,0x81bd,0x1887},
{0x81be,0x81be,0x1885},
{0x81bf,0x81bf,0xcf5},
{0x81c0,0x81c0,0x1888},
{0x81c2,0x81c2,0x1889},
{0x81c6,0x81c6,0x532},
{0x81c8,0x81c8,0x1890},
{0x81c9,0x81c9,0x188b},
{0x81cd,0x81cd,0x188c},
{0x81cf,0x81cf,0x3aba},
{0x81d1,0x81d1,0x188d},
{0x81d3,0x81d3,0xb01},
{0x81d8,0x81d8,0x188f},
{0x81d9,0x81d9,0x188e},
{0x81da,0x81da,0x1891},
{0x81df,0x81e0,0x1892},
{0x81e3,0x81e3,0xa09},
{0x81e5,0x81e5,0x569},
{0x81e7,0x81e7,0x1894},
{0x81e8,0x81e8,0xf9f},
{0x81ea,0x81ea,0x8d7},
{0x81ed,0x81ed,0x937},
{0x81f3,0x81f3,0x8b8},
{0x81f4,0x81f4,0xb95},
{0x81f9,0x81f9,0x3abb},
{0x81fa,0x81fb,0x1895},
{0x81fc,0x81fc,0x4d3},
{0x81fe,0x81fe,0x1897},
{0x8201,0x8202,0x1898},
{0x8203,0x8203,0x3abc},
{0x8205,0x8205,0x189a},
{0x8207,0x8207,0x189b},
{0x8208,0x8208,0x6b5},
{0x8209,0x8209,0x13af},
{0x820a,0x820a,0x189c},
{0x820c,0x820c,0xa89},
{0x820d,0x820d,0x189d},
{0x820e,0x820e,0x8f7},
{0x8210,0x8210,0x189e},
{0x8212,0x8212,0x1009},
{0x8216,0x8216,0x189f},
{0x8217,0x8217,0xe2e},
{0x8218,0x8218,0x618},
{0x821b,0x821b,0xaa6},
{0x821c,0x821c,0x962},
{0x821e,0x821e,0xde3},
{0x821f,0x821f,0x938},
{0x8221,0x8221,0x3abd},
{0x8229,0x8229,0x18a0},
{0x822a,0x822a,0x7e4},
{0x822b,0x822b,0x18a1},
{0x822c,0x822c,0xd60},
{0x822e,0x822e,0x18af},
{0x8232,0x8232,0x3abe},
{0x8233,0x8233,0x18a3},
{0x8234,0x8234,0x3abf},
{0x8235,0x8235,0xb29},
{0x8236,0x8236,0xd2b},
{0x8237,0x8237,0x773},
{0x8238,0x8238,0x18a2},
{0x8239,0x8239,0xaa7},
{0x8240,0x8240,0x18a4},
{0x8246,0x8246,0x3ac0},
{0x8247,0x8247,0xc16},
{0x824b,0x824b,0x3ac1},
{0x824f,0x824f,0x3ac2},
{0x8258,0x8258,0x18a6},
{0x8259,0x8259,0x18a5},
{0x825a,0x825a,0x18a8},
{0x825d,0x825d,0x18a7},
{0x825f,0x825f,0x18a9},
{0x8262,0x8262,0x18ab},
{0x8264,0x8264,0x18aa},
{0x8266,0x8266,0x60b},
{0x8268,0x8268,0x18ac},
{0x826a,0x826b,0x18ad},
{0x826e,0x826e,0x821},
{0x826f,0x826f,0xf91},
{0x8271,0x8271,0x18b0},
{0x8272,0x8272,0x9ed},
{0x8276,0x8276,0x512},
{0x8277,0x8278,0x18b1},
{0x8279,0x8279,0x3775},
{0x827e,0x827e,0x18b3},
{0x828b,0x828b,0x4b6},
{0x828d,0x828d,0x18b4},
{0x828e,0x828e,0x3ac3},
{0x8292,0x8292,0x18b5},
{0x8299,0x8299,0xdd9},
{0x829d,0x829d,0x8f3},
{0x829f,0x829f,0x18b7},
{0x82a5,0x82a5,0x587},
{0x82a6,0x82a6,0x476},
{0x82ab,0x82ab,0x18b6},
{0x82ac,0x82ac,0x18b9},
{0x82ad,0x82ad,0xd04},
{0x82ae,0x82ae,0x3ac4},
{0x82af,0x82af,0xa0a},
{0x82b1,0x82b1,0x556},
{0x82b3,0x82b3,0xe55},
{0x82b7,0x82b7,0x3ac5},
{0x82b8,0x82b8,0x733},
{0x82b9,0x82b9,0x6d4},
{0x82bb,0x82bb,0x18b8},
{0x82bd,0x82bd,0x56a},
{0x82be,0x82be,0x3ac6},
{0x82c5,0x82c5,0x5df},
{0x82c6,0x82c6,0x3ac7},
{0x82d1,0x82d1,0x513},
{0x82d2,0x82d2,0x18bd},
{0x82d3,0x82d3,0xfb2},
{0x82d4,0x82d4,0xb3d},
{0x82d7,0x82d7,0xdb6},
{0x82d9,0x82d9,0x18c9},
{0x82db,0x82db,0x557},
{0x82dc,0x82dc,0x18c7},
{0x82de,0x82de,0x18c5},
{0x82df,0x82df,0x18bc},
{0x82e1,0x82e1,0x18ba},
{0x82e3,0x82e3,0x18bb},
{0x82e5,0x82e5,0x90f},
{0x82e6,0x82e6,0x6e4},
{0x82e7,0x82e7,0xbb5},
{0x82eb,0x82eb,0xca9},
{0x82f1,0x82f1,0x4f3},
{0x82f3,0x82f3,0x18bf},
{0x82f4,0x82f4,0x18be},
{0x82f9,0x82f9,0x18c4},
{0x82fa,0x82fa,0x18c0},
{0x82fb,0x82fb,0x18c3},
{0x82fe,0x82fe,0x3ac8},
{0x8301,0x8301,0x2198},
{0x8302,0x8302,0xedc},
{0x8303,0x8303,0x18c2},
{0x8304,0x8304,0x558},
{0x8305,0x8305,0x5db},
{0x8306,0x8306,0x18c6},
{0x8309,0x8309,0x18c8},
{0x830e,0x830e,0x72a},
{0x8316,0x8316,0x18cc},
{0x8317,0x8318,0x18d5},
{0x831c,0x831c,0x46f},
{0x8323,0x8323,0x18dd},
{0x8328,0x8328,0x4b5},
{0x832b,0x832b,0x18d4},
{0x832f,0x832f,0x18d3},
{0x8331,0x8331,0x18ce},
{0x8332,0x8332,0x18cd},
{0x8334,0x8334,0x18cb},
{0x8335,0x8335,0x18ca},
{0x8336,0x8336,0xba1},
{0x8338,0x8338,0xb5b},
{0x8339,0x8339,0x18d0},
{0x8340,0x8340,0x18cf},
{0x8343,0x8343,0x3ac9},
{0x8345,0x8345,0x18d2},
{0x8349,0x8349,0xaf2},
{0x834a,0x834a,0x72b},
{0x834f,0x834f,0x4e3},
{0x8350,0x8350,0x18d1},
{0x8351,0x8351,0x3aca},
{0x8352,0x8352,0x7e5},
{0x8355,0x8355,0x3acb},
{0x8358,0x8358,0xaf3},
{0x8362,0x8362,0x2199},
{0x8373,0x8373,0x18e3},
{0x8375,0x8375,0x18e4},
{0x8377,0x8377,0x559},
{0x837b,0x837b,0x52e},
{0x837c,0x837c,0x18e1},
{0x837f,0x837f,0x219a},
{0x8385,0x8385,0x18d7},
{0x8386,0x8386,0x3acc},
{0x8387,0x8387,0x18df},
{0x8389,0x8389,0x18e6},
{0x838a,0x838a,0x18e0},
{0x838d,0x838d,0x3acd},
{0x838e,0x838e,0x18de},
{0x8392,0x8392,0x3ace},
{0x8393,0x8393,0x18c1},
{0x8396,0x8396,0x18dc},
{0x8398,0x8398,0x3acf},
{0x839a,0x839a,0x18d8},
{0x839e,0x839e,0x60c},
{0x839f,0x839f,0x18da},
{0x83a0,0x83a0,0x18e5},
{0x83a2,0x83a2,0x18db},
{0x83a8,0x83a8,0x18e7},
{0x83a9,0x83a9,0x3ad0},
{0x83aa,0x83aa,0x18d9},
{0x83ab,0x83ab,0xd32},
{0x83b1,0x83b1,0xf53},
{0x83b5,0x83b5,0x18e2},
{0x83bd,0x83bd,0x18f8},
{0x83bf,0x83c0,0x3ad1},
{0x83c1,0x83c1,0x18f0},
{0x83c5,0x83c5,0xa41},
{0x83c7,0x83c7,0x219b},
{0x83ca,0x83ca,0x660},
{0x83cc,0x83cc,0x6d5},
{0x83ce,0x83ce,0x18eb},
{0x83d3,0x83d3,0x55b},
{0x83d6,0x83d6,0x9bc},
{0x83d8,0x83d8,0x18ee},
{0x83dc,0x83dc,0x84a},
{0x83df,0x83df,0xc4b},
{0x83e0,0x83e0,0x18f3},
{0x83e9,0x83e9,0xe3e},
{0x83ea,0x83ea,0x3ad3},
{0x83eb,0x83eb,0x18ea},
{0x83ef,0x83ef,0x55a},
{0x83f0,0x83f0,0x78a},
{0x83f1,0x83f1,0xd9b},
{0x83f2,0x83f2,0x18f4},
{0x83f4,0x83f4,0x18e8},
{0x83f6,0x83f6,0x219c},
{0x83f7,0x83f7,0x18f1},
{0x83fb,0x83fb,0x18fb},
{0x83fd,0x83fd,0x18ec},
{0x8403,0x8403,0x18ed},
{0x8404,0x8404,0xc92},
{0x8407,0x8407,0x18f2},
{0x840a,0x840a,0x1e7f},
{0x840b,0x840b,0x18ef},
{0x840c,0x840c,0xe56},
{0x840d,0x840d,0x18f5},
{0x840e,0x840e,0x4a4},
{0x840f,0x840f,0x3ad4},
{0x8411,0x8411,0x3ad5},
{0x8413,0x8413,0x18e9},
{0x8420,0x8420,0x18f7},
{0x8422,0x8422,0x18f6},
{0x8429,0x8429,0xd21},
{0x842a,0x842a,0x18fd},
{0x842c,0x842c,0x1908},
{0x8431,0x8431,0x5dc},
{0x8435,0x8435,0x190b},
{0x8438,0x8438,0x18f9},
{0x843c,0x843c,0x18fe},
{0x843d,0x843d,0xf58},
{0x8446,0x8446,0x1907},
{0x8448,0x8448,0x219d},
{0x8449,0x8449,0xf3f},
{0x844a,0x844a,0x3ad6},
{0x844e,0x844e,0xf72},
{0x8457,0x8457,0xbb6},
{0x845b,0x845b,0x5c9},
{0x8461,0x8461,0xde4},
{0x8462,0x8462,0x190d},
{0x8463,0x8463,0xc79},
{0x8466,0x8466,0x475},
{0x8469,0x8469,0x1906},
{0x846b,0x846b,0x1902},
{0x846c,0x846c,0xaf4},
{0x846d,0x846d,0x18fc},
{0x846e,0x846e,0x1904},
{0x846f,0x846f,0x1909},
{0x8471,0x8471,0xce2},
{0x8475,0x8475,0x46e},
{0x8476,0x8476,0x3ad7},
{0x8477,0x8477,0x1901},
{0x8479,0x8479,0x190a},
{0x847a,0x847a,0xdea},
{0x8482,0x8482,0x1905},
{0x8484,0x8484,0x1900},
{0x848b,0x848b,0x9bd},
{0x8490,0x8490,0x939},
{0x8494,0x8494,0x8d8},
{0x8499,0x8499,0xee4},
{0x849c,0x849c,0xdb9},
{0x849f,0x849f,0x1910},
{0x84a1,0x84a1,0x1919},
{0x84a8,0x84a8,0x3ad8},
{0x84ad,0x84ad,0x1903},
{0x84af,0x84af,0x3ad9},
{0x84b2,0x84b2,0x5d5},
{0x84b4,0x84b4,0x219e},
{0x84b8,0x84b8,0x9e0},
{0x84b9,0x84b9,0x190e},
{0x84bb,0x84bb,0x1913},
{0x84bc,0x84bc,0xaf5},
{0x84bf,0x84bf,0x190f},
{0x84c0,0x84c0,0x3ada},
{0x84c1,0x84c1,0x1916},
{0x84c2,0x84c2,0x3adb},
{0x84c4,0x84c4,0xb9d},
{0x84c6,0x84c6,0x1917},
{0x84c9,0x84c9,0xf40},
{0x84ca,0x84ca,0x190c},
{0x84cb,0x84cb,0x596},
{0x84cd,0x84cd,0x1912},
{0x84d0,0x84d0,0x1915},
{0x84d1,0x84d1,0xeb8},
{0x84d6,0x84d6,0x1918},
{0x84d9,0x84d9,0x1911},
{0x84da,0x84da,0x1914},
{0x84dc,0x84dc,0x20ab},
{0x84ec,0x84ec,0xe57},
{0x84ee,0x84ee,0xfc7},
{0x84f0,0x84f0,0x3adc},
{0x84f4,0x84f4,0x191c},
{0x84fc,0x84fc,0x1923},
{0x84fd,0x84fd,0x3add},
{0x84ff,0x84ff,0x191b},
{0x8500,0x8500,0x8ef},
{0x8506,0x8506,0x18fa},
{0x850c,0x850c,0x3ade},
{0x8511,0x8511,0xe1e},
{0x8513,0x8513,0xeae},
{0x8514,0x8514,0x1922},
{0x8515,0x8515,0x1921},
{0x8517,0x8518,0x191d},
{0x851a,0x851a,0x4d8},
{0x851f,0x851f,0x1920},
{0x8521,0x8521,0x191a},
{0x8523,0x8523,0x1e1a},
{0x8526,0x8526,0xbf1},
{0x852c,0x852c,0x191f},
{0x852d,0x852d,0x4c2},
{0x8534,0x8534,0x3adf},
{0x8535,0x8535,0xb02},
{0x853d,0x853d,0xe13},
{0x853e,0x853e,0x1eb5},
{0x8540,0x8540,0x1924},
{0x8541,0x8541,0x1928},
{0x8543,0x8543,0xd6d},
{0x8548,0x8548,0x1927},
{0x8549,0x8549,0x9be},
{0x854a,0x854a,0x8f5},
{0x854b,0x854b,0x192a},
{0x854e,0x854e,0x6b6},
{0x8553,0x8553,0x219f},
{0x8555,0x8555,0x192b},
{0x8557,0x8557,0xdeb},
{0x8558,0x8558,0x1926},
{0x8559,0x8559,0x21a0},
{0x855a,0x855a,0x18ff},
{0x855e,0x855e,0x3ae0},
{0x8563,0x8563,0x1925},
{0x8568,0x8568,0xff5},
{0x8569,0x8569,0xc7a},
{0x856a,0x856a,0xde5},
{0x856b,0x856b,0x21a1},
{0x856d,0x856d,0x1932},
{0x8577,0x8577,0x1938},
{0x857e,0x857e,0x1939},
{0x8580,0x8580,0x192c},
{0x8584,0x8584,0xd2c},
{0x8587,0x8587,0x1936},
{0x8588,0x8588,0x192e},
{0x858a,0x858a,0x1930},
{0x858f,0x858f,0x3ae1},
{0x8590,0x8590,0x193a},
{0x8591,0x8591,0x192f},
{0x8594,0x8594,0x1933},
{0x8597,0x8597,0x514},
{0x8599,0x8599,0xcbd},
{0x859b,0x859b,0x1934},
{0x859c,0x859c,0x1937},
{0x85a4,0x85a4,0x192d},
{0x85a6,0x85a6,0xaa8},
{0x85a8,0x85a8,0x1931},
{0x85a9,0x85a9,0x875},
{0x85aa,0x85aa,0xa0b},
{0x85ab,0x85ab,0x706},
{0x85ac,0x85ac,0xf00},
{0x85ad,0x85ad,0x3ae4},
{0x85ae,0x85ae,0xf05},
{0x85af,0x85af,0x97c},
{0x85b0,0x85b0,0x21a3},
{0x85b7,0x85b7,0x3ae2},
{0x85b9,0x85b9,0x193e},
{0x85ba,0x85ba,0x193c},
{0x85c1,0x85c1,0xff4},
{0x85c9,0x85c9,0x193b},
{0x85cd,0x85cd,0xf5f},
{0x85ce,0x85ce,0x3ae3},
{0x85cf,0x85cf,0x193d},
{0x85d0,0x85d0,0x193f},
{0x85d5,0x85d5,0x1940},
{0x85dc,0x85dc,0x1943},
{0x85dd,0x85dd,0x1941},
{0x85e4,0x85e4,0xc7b},
{0x85e5,0x85e5,0x1942},
{0x85e9,0x85e9,0xd61},
{0x85ea,0x85ea,0x1935},
{0x85f4,0x85f4,0x3780},
{0x85f7,0x85f7,0x97d},
{0x85f9,0x85f9,0x1944},
{0x85fa,0x85fa,0x1949},
{0x85fb,0x85fb,0xaf6},
{0x85fe,0x85fe,0x1948},
{0x8602,0x8602,0x1929},
{0x8606,0x8606,0x194a},
{0x8607,0x8607,0xacb},
{0x860a,0x860a,0x1945},
{0x860b,0x860b,0x1947},
{0x8612,0x8612,0x3ae5},
{0x8613,0x8613,0x1946},
{0x8616,0x8616,0x14d0},
{0x8617,0x8617,0x14c1},
{0x861a,0x861a,0x194c},
{0x8622,0x8622,0x194b},
{0x8629,0x8629,0x3ae6},
{0x862d,0x862d,0xf60},
{0x862f,0x862f,0x16b1},
{0x8630,0x8630,0x194d},
{0x863f,0x863f,0x194e},
{0x864d,0x864d,0x194f},
{0x864e,0x864e,0x78b},
{0x8650,0x8650,0x66e},
{0x8652,0x8652,0x3ae7},
{0x8654,0x8654,0x1951},
{0x8655,0x8655,0x1094},
{0x865a,0x865a,0x68f},
{0x865b,0x865b,0x3418},
{0x865c,0x865c,0xf82},
{0x865e,0x865e,0x6eb},
{0x865f,0x865f,0x1952},
{0x8663,0x8663,0x3ae8},
{0x8667,0x8667,0x1953},
{0x866b,0x866b,0xbac},
{0x866c,0x866c,0x3ae9},
{0x866f,0x866f,0x3aea},
{0x8671,0x8671,0x1954},
{0x8679,0x8679,0xcd2},
{0x867a,0x867a,0x3aeb},
{0x867b,0x867b,0x47e},
{0x867d,0x867d,0x3786},
{0x868a,0x868a,0x563},
{0x868b,0x868c,0x1959},
{0x868d,0x868d,0x3aec},
{0x8691,0x8691,0x3aed},
{0x8693,0x8693,0x1955},
{0x8695,0x8695,0x88b},
{0x8698,0x8698,0x3aee},
{0x86a3,0x86a3,0x1956},
{0x86a4,0x86a4,0xcf8},
{0x86a7,0x86a8,0x3aef},
{0x86a9,0x86aa,0x1957},
{0x86ab,0x86ab,0x1962},
{0x86af,0x86af,0x195c},
{0x86b0,0x86b0,0x195f},
{0x86b6,0x86b6,0x195b},
{0x86c4,0x86c4,0x195d},
{0x86c6,0x86c6,0x195e},
{0x86c7,0x86c7,0x904},
{0x86c9,0x86c9,0x1960},
{0x86cb,0x86cb,0xb7f},
{0x86cd,0x86cd,0x72c},
{0x86ce,0x86ce,0x5a0},
{0x86d4,0x86d4,0x1963},
{0x86d9,0x86d9,0x59d},
{0x86db,0x86db,0x1968},
{0x86de,0x86de,0x1964},
{0x86df,0x86df,0x1967},
{0x86e4,0x86e4,0xd4e},
{0x86e9,0x86e9,0x1965},
{0x86ec,0x86ec,0x1966},
{0x86ed,0x86ed,0xdba},
{0x86ee,0x86ee,0xd6e},
{0x86ef,0x86ef,0x1969},
{0x86f8,0x86f8,0xb5d},
{0x86f9,0x86f9,0x1973},
{0x86fa,0x86fa,0x3af1},
{0x86fb,0x86fb,0x196f},
{0x86fd,0x86fd,0x3af2},
{0x86fe,0x86fe,0x56b},
{0x8700,0x8700,0x196d},
{0x8702,0x8702,0xe58},
{0x8703,0x8703,0x196e},
{0x8706,0x8706,0x196b},
{0x8708,0x8708,0x196c},
{0x8709,0x8709,0x1971},
{0x870a,0x870a,0x1974},
{0x870b,0x870b,0x3af3},
{0x870d,0x870d,0x1972},
{0x8711,0x8711,0x1970},
{0x8712,0x8712,0x196a},
{0x8713,0x8713,0x3af4},
{0x8718,0x8718,0xb96},
{0x8719,0x8719,0x3af5},
{0x871a,0x871a,0x197b},
{0x871c,0x871c,0xeb6},
{0x871e,0x871e,0x3af6},
{0x8725,0x8725,0x1979},
{0x8728,0x8728,0x3af7},
{0x8729,0x8729,0x197a},
{0x8734,0x8734,0x1975},
{0x8737,0x8737,0x1977},
{0x873b,0x873b,0x1978},
{0x873e,0x873e,0x3af8},
{0x873f,0x873f,0x1976},
{0x8749,0x8749,0xa8a},
{0x874b,0x874b,0xfdf},
{0x874c,0x874c,0x197f},
{0x874e,0x874e,0x1980},
{0x8753,0x8753,0x1986},
{0x8755,0x8755,0x9f0},
{0x8757,0x8757,0x1982},
{0x8759,0x8759,0x1985},
{0x875f,0x875f,0x197d},
{0x8760,0x8760,0x197c},
{0x8763,0x8763,0x1987},
{0x8766,0x8766,0x55c},
{0x8768,0x8768,0x1983},
{0x876a,0x876a,0x1988},
{0x876e,0x876e,0x1984},
{0x8771,0x8771,0x3af9},
{0x8774,0x8774,0x1981},
{0x8776,0x8776,0xbcf},
{0x8778,0x8778,0x197e},
{0x877f,0x877f,0xd1e},
{0x8782,0x8782,0x198c},
{0x8788,0x8788,0x3afa},
{0x878d,0x878d,0xf25},
{0x8799,0x8799,0x3afb},
{0x879f,0x879f,0x198b},
{0x87a2,0x87a2,0x198a},
{0x87ab,0x87ab,0x1993},
{0x87ac,0x87ad,0x3afc},
{0x87af,0x87af,0x198d},
{0x87b3,0x87b3,0x1995},
{0x87b5,0x87b5,0x3afe},
{0x87ba,0x87ba,0xf50},
{0x87bb,0x87bb,0x1998},
{0x87bd,0x87bd,0x198f},
{0x87c0,0x87c0,0x1990},
{0x87c4,0x87c4,0x1994},
{0x87c6,0x87c6,0x1997},
{0x87c7,0x87c7,0x1996},
{0x87cb,0x87cb,0x198e},
{0x87d0,0x87d0,0x1991},
{0x87d2,0x87d2,0x19a2},
{0x87d6,0x87d6,0x3aff},
{0x87e0,0x87e0,0x199b},
{0x87eb,0x87eb,0x3b00},
{0x87ec,0x87ec,0x1e23},
{0x87ed,0x87ed,0x3b01},
{0x87ef,0x87ef,0x1999},
{0x87f2,0x87f2,0x199a},
{0x87f5,0x87f5,0x3c3d},
{0x87f6,0x87f7,0x199f},
{0x87f9,0x87f9,0x588},
{0x87fb,0x87fb,0x65c},
{0x87fe,0x87fe,0x199e},
{0x8801,0x8801,0x3b02},
{0x8805,0x8805,0x1989},
{0x8806,0x8806,0x3b04},
{0x8807,0x8807,0x21a6},
{0x880b,0x880b,0x3b05},
{0x880d,0x880d,0x199d},
{0x880e,0x880e,0x19a1},
{0x880f,0x880f,0x199c},
{0x8811,0x8811,0x19a3},
{0x8814,0x8814,0x3b06},
{0x8815,0x8815,0x19a5},
{0x8816,0x8816,0x19a4},
{0x881c,0x881c,0x3b07},
{0x881f,0x881f,0x1e85},
{0x8821,0x8821,0x19a7},
{0x8822,0x8822,0x19a6},
{0x8823,0x8823,0x1961},
{0x8827,0x8827,0x19ab},
{0x8831,0x8831,0x19a8},
{0x8836,0x8836,0x19a9},
{0x8839,0x8839,0x19aa},
{0x883b,0x883b,0x19ac},
{0x8840,0x8840,0x742},
{0x8842,0x8842,0x19ae},
{0x8844,0x8844,0x19ad},
{0x8846,0x8846,0x93a},
{0x884c,0x884c,0x7e6},
{0x884d,0x884d,0x1524},
{0x8852,0x8852,0x19af},
{0x8853,0x8853,0x95b},
{0x8856,0x8856,0x3b08},
{0x8857,0x8857,0x597},
{0x8859,0x8859,0x19b0},
{0x885b,0x885b,0x4f4},
{0x885d,0x885d,0x9bf},
{0x885e,0x885e,0x19b1},
{0x885f,0x885f,0x3b09},
{0x8861,0x8861,0x7e7},
{0x8862,0x8862,0x19b2},
{0x8863,0x8863,0x4a5},
{0x8864,0x8864,0x3b0a},
{0x8868,0x8868,0xdaf},
{0x886b,0x886b,0x19b3},
{0x8870,0x8870,0xa30},
{0x8872,0x8872,0x19ba},
{0x8875,0x8875,0x19b7},
{0x8877,0x8877,0xbad},
{0x887d,0x887d,0x19b8},
{0x887e,0x887e,0x19b5},
{0x887f,0x887f,0x6d6},
{0x8881,0x8881,0x19b4},
{0x8882,0x8882,0x19bb},
{0x8888,0x8888,0x70c},
{0x888b,0x888b,0xb3e},
{0x888d,0x888d,0x19c1},
{0x8892,0x8892,0x19bd},
{0x8896,0x8896,0xb15},
{0x8897,0x8897,0x19bc},
{0x8898,0x8898,0x3b0b},
{0x8899,0x8899,0x19bf},
{0x889e,0x889e,0x19b6},
{0x88a2,0x88a2,0x19c0},
{0x88a4,0x88a4,0x19c2},
{0x88aa,0x88aa,0x3b0c},
{0x88ab,0x88ab,0xd83},
{0x88ae,0x88ae,0x19be},
{0x88b0,0x88b0,0x19c3},
{0x88b1,0x88b1,0x19c5},
{0x88b4,0x88b4,0x787},
{0x88b5,0x88b5,0x19b9},
{0x88b7,0x88b7,0x485},
{0x88bd,0x88be,0x3b0d},
{0x88bf,0x88bf,0x19c4},
{0x88c1,0x88c1,0x84b},
{0x88c2,0x88c2,0xfbe},
{0x88c3,0x88c4,0x19c6},
{0x88c5,0x88c5,0xaf7},
{0x88c6,0x88c6,0x3789},
{0x88ca,0x88ca,0x3b0f},
{0x88cf,0x88cf,0xf6a},
{0x88d2,0x88d2,0x3b10},
{0x88d4,0x88d4,0x19c8},
{0x88d5,0x88d5,0xf1f},
{0x88d8,0x88d9,0x19c9},
{0x88db,0x88db,0x3b11},
{0x88dc,0x88dc,0xe34},
{0x88dd,0x88dd,0x19cb},
{0x88df,0x88df,0x830},
{0x88e1,0x88e1,0xf6b},
{0x88e8,0x88e8,0x19d0},
{0x88f0,0x88f1,0x3b12},
{0x88f2,0x88f2,0x19d1},
{0x88f3,0x88f3,0x9c0},
{0x88f4,0x88f4,0x19cf},
{0x88f5,0x88f5,0x21a7},
{0x88f8,0x88f8,0xf51},
{0x88f9,0x88f9,0x19cc},
{0x88fc,0x88fc,0x19ce},
{0x88fd,0x88fd,0xa61},
{0x88fe,0x88fe,0xa44},
{0x8902,0x8902,0x19cd},
{0x8904,0x8904,0x19d2},
{0x8906,0x8906,0x3b14},
{0x8907,0x8907,0xdf3},
{0x890a,0x890a,0x19d4},
{0x890c,0x890c,0x19d3},
{0x8910,0x8910,0x5ca},
{0x8912,0x8912,0xe59},
{0x8913,0x8913,0x19d5},
{0x8918,0x891a,0x3b15},
{0x891c,0x891c,0x20a8},
{0x891d,0x891d,0x19e1},
{0x891e,0x891e,0x19d7},
{0x8925,0x8925,0x19d8},
{0x8927,0x8927,0x3b18},
{0x892a,0x892b,0x19d9},
{0x8930,0x8930,0x3b19},
{0x8936,0x8936,0x19de},
{0x8938,0x8938,0x19df},
{0x893b,0x893b,0x19dd},
{0x893e,0x893e,0x3b1a},
{0x8941,0x8941,0x19db},
{0x8943,0x8943,0x19d6},
{0x8944,0x8944,0x19dc},
{0x894c,0x894c,0x19e0},
{0x894d,0x894d,0x1bd0},
{0x8956,0x8956,0x528},
{0x895e,0x895e,0x19e3},
{0x895f,0x895f,0x6d7},
{0x8960,0x8960,0x19e2},
{0x8964,0x8964,0x19e5},
{0x8966,0x8966,0x19e4},
{0x896a,0x896a,0x19e7},
{0x896d,0x896d,0x19e6},
{0x896f,0x896f,0x19e8},
{0x8972,0x8972,0x93b},
{0x8974,0x8974,0x19e9},
{0x8977,0x8977,0x19ea},
{0x897b,0x897b,0x3b1b},
{0x897e,0x897e,0x19eb},
{0x897f,0x897f,0xa62},
{0x8980,0x8980,0x362e},
{0x8981,0x8981,0xf41},
{0x8983,0x8983,0x19ec},
{0x8986,0x8986,0xdf4},
{0x8987,0x8987,0xcfc},
{0x8988,0x8988,0x19ed},
{0x898a,0x898a,0x19ee},
{0x898b,0x898b,0x75f},
{0x898f,0x898f,0x646},
{0x8993,0x8993,0x19ef},
{0x8996,0x8996,0x8b9},
{0x8997,0x8997,0xcf7},
{0x8998,0x8998,0x19f0},
{0x899a,0x899a,0x5ae},
{0x89a1,0x89a1,0x19f1},
{0x89a6,0x89a6,0x19f3},
{0x89a7,0x89a7,0xf61},
{0x89a9,0x89a9,0x19f2},
{0x89aa,0x89aa,0xa0c},
{0x89ac,0x89ac,0x19f4},
{0x89af,0x89af,0x19f5},
{0x89b2,0x89b2,0x19f6},
{0x89b3,0x89b3,0x60d},
{0x89ba,0x89ba,0x19f7},
{0x89bd,0x89bd,0x19f8},
{0x89bf,0x89c0,0x19f9},
{0x89d2,0x89d2,0x5af},
{0x89d4,0x89d4,0x3b1c},
{0x89d6,0x89d6,0x3b1d},
{0x89da,0x89da,0x19fb},
{0x89dc,0x89dd,0x19fc},
{0x89e3,0x89e3,0x572},
{0x89e5,0x89e5,0x3b1e},
{0x89e6,0x89e6,0x9ee},
{0x89e7,0x89e7,0x19fe},
{0x89f1,0x89f1,0x3b1f},
{0x89f4,0x89f4,0x19ff},
{0x89f8,0x89f8,0x1a00},
{0x8a00,0x8a00,0x774},
{0x8a01,0x8a01,0x35bc},
{0x8a02,0x8a02,0xc17},
{0x8a03,0x8a03,0x1a01},
{0x8a07,0x8a07,0x3b20},
{0x8a08,0x8a08,0x72d},
{0x8a0a,0x8a0a,0xa1c},
{0x8a0c,0x8a0c,0x1a04},
{0x8a0e,0x8a0e,0xc7c},
{0x8a0f,0x8a0f,0x3b21},
{0x8a10,0x8a10,0x1a03},
{0x8a12,0x8a12,0x21a8},
{0x8a13,0x8a13,0x707},
{0x8a15,0x8a15,0x3b22},
{0x8a16,0x8a16,0x1a02},
{0x8a17,0x8a17,0xb57},
{0x8a18,0x8a18,0x647},
{0x8a1b,0x8a1b,0x1a05},
{0x8a1d,0x8a1d,0x1a06},
{0x8a1f,0x8a1f,0x9c1},
{0x8a22,0x8a22,0x3b23},
{0x8a23,0x8a23,0x743},
{0x8a25,0x8a25,0x1a07},
{0x8a2a,0x8a2a,0xe5a},
{0x8a2d,0x8a2d,0xa83},
{0x8a31,0x8a31,0x690},
{0x8a33,0x8a33,0xf01},
{0x8a34,0x8a34,0xacc},
{0x8a36,0x8a36,0x1a08},
{0x8a37,0x8a37,0x21a9},
{0x8a3a,0x8a3a,0xa0d},
{0x8a3b,0x8a3b,0xbae},
{0x8a3c,0x8a3c,0x9c2},
{0x8a41,0x8a41,0x1a09},
{0x8a46,0x8a46,0x1a0c},
{0x8a48,0x8a48,0x1a0d},
{0x8a4e,0x8a4e,0x3b24},
{0x8a50,0x8a50,0x82e},
{0x8a51,0x8a51,0xb22},
{0x8a52,0x8a52,0x1a0b},
{0x8a54,0x8a54,0x9c3},
{0x8a55,0x8a55,0xdb0},
{0x8a5b,0x8a5b,0x1a0a},
{0x8a5e,0x8a5e,0x8ba},
{0x8a60,0x8a60,0x4f5},
{0x8a62,0x8a62,0x1a11},
{0x8a63,0x8a63,0x72e},
{0x8a66,0x8a66,0x8bc},
{0x8a69,0x8a69,0x8bb},
{0x8a6b,0x8a6b,0xff3},
{0x8a6c,0x8a6c,0x1a10},
{0x8a6d,0x8a6d,0x1a0f},
{0x8a6e,0x8a6e,0xaa9},
{0x8a70,0x8a70,0x667},
{0x8a71,0x8a71,0xfe9},
{0x8a72,0x8a72,0x598},
{0x8a73,0x8a73,0x9c4},
{0x8a79,0x8a79,0x21aa},
{0x8a7c,0x8a7c,0x1a0e},
{0x8a7f,0x8a7f,0x3b25},
{0x8a82,0x8a82,0x1a13},
{0x8a84,0x8a84,0x1a14},
{0x8a85,0x8a85,0x1a12},
{0x8a87,0x8a87,0x78c},
{0x8a89,0x8a89,0xf2a},
{0x8a8c,0x8a8c,0x8bd},
{0x8a8d,0x8a8d,0xcdd},
{0x8a91,0x8a91,0x1a17},
{0x8a93,0x8a93,0xa64},
{0x8a95,0x8a95,0xb80},
{0x8a98,0x8a98,0xf20},
{0x8a9a,0x8a9a,0x1a1a},
{0x8a9e,0x8a9e,0x7a0},
{0x8aa0,0x8aa0,0xa63},
{0x8aa1,0x8aa1,0x1a16},
{0x8aa3,0x8aa3,0x1a1b},
{0x8aa4,0x8aa4,0x7a1},
{0x8aa5,0x8aa6,0x1a18},
{0x8aa7,0x8aa7,0x21ab},
{0x8aa8,0x8aa8,0x1a15},
{0x8aaa,0x8aaa,0x3638},
{0x8aac,0x8aac,0xa86},
{0x8aad,0x8aad,0xca1},
{0x8ab0,0x8ab0,0xb6d},
{0x8ab2,0x8ab2,0x55d},
{0x8ab9,0x8ab9,0xd84},
{0x8abc,0x8abc,0x65d},
{0x8abe,0x8abe,0x21ac},
{0x8abf,0x8abf,0xbd0},
{0x8ac2,0x8ac2,0x1a1e},
{0x8ac4,0x8ac4,0x1a1c},
{0x8ac7,0x8ac7,0xb8a},
{0x8acb,0x8acb,0xa65},
{0x8acc,0x8acc,0x60e},
{0x8acd,0x8acd,0x1a1d},
{0x8acf,0x8acf,0xa21},
{0x8ad2,0x8ad2,0xf92},
{0x8ad6,0x8ad6,0xfe6},
{0x8ada,0x8ada,0x1a1f},
{0x8adb,0x8adb,0x1a2a},
{0x8adc,0x8adc,0xbd1},
{0x8ade,0x8ade,0x1a29},
{0x8adf,0x8adf,0x21ad},
{0x8ae0,0x8ae0,0x1a26},
{0x8ae1,0x8ae1,0x1a2e},
{0x8ae2,0x8ae2,0x1a27},
{0x8ae4,0x8ae4,0x1a23},
{0x8ae6,0x8ae6,0xc18},
{0x8ae7,0x8ae7,0x1a22},
{0x8aeb,0x8aeb,0x1a20},
{0x8aed,0x8aed,0xf0b},
{0x8aee,0x8aee,0x8be},
{0x8af1,0x8af1,0x1a24},
{0x8af3,0x8af3,0x1a21},
{0x8af4,0x8af4,0x3b26},
{0x8af6,0x8af6,0x21af},
{0x8af7,0x8af7,0x1a28},
{0x8af8,0x8af8,0x97e},
{0x8afa,0x8afa,0x775},
{0x8afe,0x8afe,0xb5a},
{0x8b00,0x8b00,0xe73},
{0x8b01,0x8b01,0x4fc},
{0x8b02,0x8b02,0x4a6},
{0x8b04,0x8b04,0xc7d},
{0x8b07,0x8b07,0x1a2c},
{0x8b0c,0x8b0c,0x1a2b},
{0x8b0e,0x8b0e,0xcbe},
{0x8b10,0x8b10,0x1a30},
{0x8b14,0x8b14,0x1a25},
{0x8b16,0x8b16,0x1a2f},
{0x8b17,0x8b17,0x1a31},
{0x8b19,0x8b19,0x760},
{0x8b1a,0x8b1a,0x1a2d},
{0x8b1b,0x8b1b,0x7e8},
{0x8b1d,0x8b1d,0x901},
{0x8b1f,0x8b1f,0x3b27},
{0x8b20,0x8b20,0x1a32},
{0x8b21,0x8b21,0xf42},
{0x8b26,0x8b26,0x1a35},
{0x8b28,0x8b28,0x1a38},
{0x8b2b,0x8b2b,0x1a36},
{0x8b2c,0x8b2c,0xda7},
{0x8b33,0x8b33,0x1a33},
{0x8b37,0x8b37,0x3b28},
{0x8b39,0x8b39,0x6d8},
{0x8b3e,0x8b3e,0x1a37},
{0x8b41,0x8b41,0x1a39},
{0x8b43,0x8b44,0x3b29},
{0x8b49,0x8b49,0x1a3d},
{0x8b4c,0x8b4c,0x1a3a},
{0x8b4e,0x8b4e,0x1a3c},
{0x8b4f,0x8b4f,0x1a3b},
{0x8b53,0x8b53,0x21b0},
{0x8b54,0x8b54,0x3b2b},
{0x8b56,0x8b56,0x1a3e},
{0x8b58,0x8b58,0x8dd},
{0x8b5a,0x8b5a,0x1a40},
{0x8b5b,0x8b5b,0x1a3f},
{0x8b5c,0x8b5c,0xdda},
{0x8b5f,0x8b5f,0x1a42},
{0x8b66,0x8b66,0x72f},
{0x8b6b,0x8b6b,0x1a41},
{0x8b6c,0x8b6c,0x1a43},
{0x8b6f,0x8b6f,0x1a44},
{0x8b70,0x8b70,0x65e},
{0x8b71,0x8b71,0x182e},
{0x8b72,0x8b72,0x9e1},
{0x8b74,0x8b74,0x1a45},
{0x8b77,0x8b77,0x7a2},
{0x8b7d,0x8b7d,0x1a46},
{0x8b7f,0x8b7f,0x21b1},
{0x8b80,0x8b80,0x1a47},
{0x8b83,0x8b83,0x88c},
{0x8b8a,0x8b8a,0x13d3},
{0x8b8c,0x8b8c,0x1a48},
{0x8b8e,0x8b8e,0x1a49},
{0x8b90,0x8b90,0x93c},
{0x8b92,0x8b93,0x1a4a},
{0x8b96,0x8b96,0x1a4c},
{0x8b99,0x8b9a,0x1a4d},
{0x8b9c,0x8b9c,0x3b2c},
{0x8b9e,0x8b9e,0x3b2d},
{0x8c37,0x8c37,0xb69},
{0x8c3a,0x8c3a,0x1a4f},
{0x8c3f,0x8c3f,0x1a51},
{0x8c41,0x8c41,0x1a50},
{0x8c46,0x8c46,0xc7e},
{0x8c47,0x8c47,0x3b2e},
{0x8c48,0x8c48,0x1a52},
{0x8c4a,0x8c4a,0xe5b},
{0x8c4c,0x8c4c,0x1a53},
{0x8c4e,0x8c4e,0x1a54},
{0x8c50,0x8c50,0x1a55},
{0x8c54,0x8c54,0x3b2f},
{0x8c55,0x8c55,0x1a56},
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{0x90f4,0x90f4,0x3b60},
{0x90f5,0x90f5,0xf23},
{0x90f7,0x90f7,0x6b7},
{0x90fd,0x90fd,0xc4e},
{0x9102,0x9102,0x1b1c},
{0x9112,0x9112,0x1b1d},
{0x9115,0x9115,0x21bd},
{0x9117,0x9117,0x3b61},
{0x9119,0x9119,0x1b1e},
{0x911c,0x911c,0x3b62},
{0x9127,0x9127,0x21be},
{0x912d,0x912d,0xc1c},
{0x9130,0x9130,0x1b20},
{0x9131,0x9131,0x3b63},
{0x9132,0x9132,0x1b1f},
{0x913a,0x913a,0x3b64},
{0x913d,0x913d,0x3b65},
{0x9148,0x9148,0x3b66},
{0x9149,0x9149,0xcab},
{0x914a,0x914a,0x1b21},
{0x914b,0x914b,0x940},
{0x914c,0x914c,0x90c},
{0x914d,0x914d,0xd11},
{0x914e,0x914e,0xbaf},
{0x9152,0x9152,0x91e},
{0x9154,0x9154,0xa32},
{0x9156,0x9156,0x1b22},
{0x9158,0x9158,0x1b23},
{0x915b,0x915b,0x3b67},
{0x9161,0x9161,0x3b68},
{0x9162,0x9162,0xa23},
{0x9163,0x9163,0x1b24},
{0x9164,0x9164,0x3b69},
{0x9165,0x9165,0x1b25},
{0x9169,0x9169,0x1b26},
{0x916a,0x916a,0xf59},
{0x916c,0x916c,0x941},
{0x9172,0x9172,0x1b28},
{0x9173,0x9173,0x1b27},
{0x9175,0x9175,0x7ec},
{0x9177,0x9177,0x805},
{0x9178,0x9178,0x88e},
{0x9182,0x9182,0x1b2b},
{0x9187,0x9187,0x970},
{0x9189,0x9189,0x1b2a},
{0x918b,0x918b,0x1b29},
{0x918d,0x918d,0xb49},
{0x918e,0x918e,0x3b6a},
{0x9190,0x9190,0x7a3},
{0x9192,0x9192,0xa67},
{0x9197,0x9197,0xd44},
{0x919c,0x919c,0x943},
{0x919e,0x919e,0x3b6b},
{0x91a2,0x91a2,0x1b2c},
{0x91a4,0x91a4,0x9c7},
{0x91a8,0x91a8,0x3b6c},
{0x91aa,0x91aa,0x1b2f},
{0x91ab,0x91ab,0x1b2d},
{0x91ac,0x91ac,0x1e1b},
{0x91ad,0x91ae,0x3b6d},
{0x91af,0x91af,0x1b2e},
{0x91b1,0x91b1,0x1e61},
{0x91b2,0x91b2,0x3b6f},
{0x91b4,0x91b4,0x1b31},
{0x91b5,0x91b5,0x1b30},
{0x91b8,0x91b8,0x9e2},
{0x91ba,0x91ba,0x1b32},
{0x91bc,0x91bc,0x3b70},
{0x91c0,0x91c1,0x1b33},
{0x91c6,0x91c6,0xd64},
{0x91c7,0x91c7,0x843},
{0x91c8,0x91c8,0x90d},
{0x91c9,0x91c9,0x1b35},
{0x91cb,0x91cb,0x1b36},
{0x91cc,0x91cc,0xf6c},
{0x91cd,0x91cd,0x94f},
{0x91ce,0x91ce,0xefa},
{0x91cf,0x91cf,0xf94},
{0x91d0,0x91d0,0x1b37},
{0x91d1,0x91d1,0x6da},
{0x91d6,0x91d6,0x1b38},
{0x91d7,0x91d7,0x21c0},
{0x91d8,0x91d8,0xc1d},
{0x91da,0x91da,0x21bf},
{0x91db,0x91db,0x1b3b},
{0x91dc,0x91dc,0x5d6},
{0x91dd,0x91dd,0xa11},
{0x91de,0x91de,0x21c1},
{0x91df,0x91df,0x1b39},
{0x91e1,0x91e1,0x1b3a},
{0x91e3,0x91e3,0xbfc},
{0x91e4,0x91e5,0x21c4},
{0x91e6,0x91e6,0xe83},
{0x91e7,0x91e7,0x6f4},
{0x91ed,0x91ee,0x21c2},
{0x91f0,0x91f0,0x3b71},
{0x91f5,0x91f6,0x1b3d},
{0x91f7,0x91f7,0x3b72},
{0x91fb,0x91fb,0x3b73},
{0x91fc,0x91fc,0x1b3c},
{0x91ff,0x91ff,0x1b40},
{0x9206,0x9206,0x21c6},
{0x9207,0x9207,0x3b74},
{0x920a,0x920a,0x21c8},
{0x920d,0x920d,0xcb7},
{0x920e,0x920e,0x5a1},
{0x9210,0x9210,0x21c7},
{0x9211,0x9211,0x1b44},
{0x9214,0x9214,0x1b41},
{0x9215,0x9215,0x1b43},
{0x921e,0x921e,0x1b3f},
{0x9228,0x9228,0x3b75},
{0x9229,0x9229,0x1b8a},
{0x922c,0x922c,0x1b42},
{0x9233,0x9233,0x3b76},
{0x9234,0x9234,0xfb3},
{0x9237,0x9237,0x78e},
{0x9238,0x9238,0x3b77},
{0x9239,0x9239,0x21cf},
{0x923a,0x923a,0x21c9},
{0x923c,0x923c,0x21cb},
{0x923f,0x923f,0x1b4c},
{0x9240,0x9240,0x21ca},
{0x9243,0x9243,0x3b78},
{0x9244,0x9244,0xc2e},
{0x9245,0x9245,0x1b47},
{0x9247,0x9247,0x3b79},
{0x9248,0x9248,0x1b4a},
{0x9249,0x9249,0x1b48},
{0x924b,0x924b,0x1b4d},
{0x924e,0x924e,0x21cc},
{0x924f,0x924f,0x3b7a},
{0x9250,0x9250,0x1b4e},
{0x9251,0x9251,0x21ce},
{0x9257,0x9257,0x1b46},
{0x9259,0x9259,0x21cd},
{0x925a,0x925a,0x1b53},
{0x925b,0x925b,0x516},
{0x925e,0x925e,0x1b45},
{0x9260,0x9260,0x3b7b},
{0x9262,0x9262,0xd41},
{0x9264,0x9264,0x1b49},
{0x9266,0x9266,0x9c8},
{0x9267,0x9267,0x21d0},
{0x9271,0x9271,0x7ed},
{0x9277,0x9278,0x21d2},
{0x927e,0x927e,0xe76},
{0x9280,0x9280,0x6dc},
{0x9283,0x9283,0x950},
{0x9285,0x9285,0xc94},
{0x9288,0x9288,0x20aa},
{0x9291,0x9291,0xaaf},
{0x9293,0x9293,0x1b51},
{0x9295,0x9295,0x1b4b},
{0x9296,0x9296,0x1b50},
{0x9298,0x9298,0xecf},
{0x929a,0x929a,0xbd4},
{0x929b,0x929b,0x1b52},
{0x929c,0x929c,0x1b4f},
{0x92a7,0x92a7,0x21d1},
{0x92ad,0x92ad,0xaae},
{0x92b3,0x92b3,0x3554},
{0x92b7,0x92b7,0x1b56},
{0x92b9,0x92b9,0x1b55},
{0x92c2,0x92c2,0x3b7c},
{0x92cb,0x92cc,0x3b7d},
{0x92cf,0x92cf,0x1b54},
{0x92d0,0x92d0,0x21d7},
{0x92d2,0x92d2,0xe5d},
{0x92d3,0x92d3,0x21db},
{0x92d5,0x92d5,0x21d9},
{0x92d7,0x92d7,0x21d5},
{0x92d9,0x92d9,0x21d6},
{0x92df,0x92df,0x3b7f},
{0x92e0,0x92e0,0x21da},
{0x92e4,0x92e4,0x985},
{0x92e7,0x92e7,0x21d4},
{0x92e9,0x92e9,0x1b57},
{0x92ea,0x92ea,0xe2f},
{0x92ed,0x92ed,0x4f6},
{0x92f2,0x92f2,0xdb8},
{0x92f3,0x92f3,0xbb0},
{0x92f8,0x92f8,0x692},
{0x92f9,0x92f9,0x20b0},
{0x92fa,0x92fa,0x1b59},
{0x92fb,0x92fb,0x21de},
{0x92fc,0x92fc,0x7ef},
{0x92ff,0x92ff,0x21e1},
{0x9302,0x9302,0x21e3},
{0x9304,0x9304,0x345a},
{0x9306,0x9306,0x87a},
{0x930d,0x930d,0x3b80},
{0x930f,0x930f,0x1b58},
{0x9310,0x9310,0xa33},
{0x9315,0x9315,0x3b81},
{0x9318,0x9318,0xa34},
{0x9319,0x9319,0x1b5c},
{0x931a,0x931a,0x1b5e},
{0x931d,0x931d,0x21e2},
{0x931e,0x931e,0x21e0},
{0x931f,0x931f,0x3b82},
{0x9320,0x9320,0x9e3},
{0x9321,0x9321,0x21dd},
{0x9322,0x9322,0x1b5d},
{0x9323,0x9323,0x1b5f},
{0x9325,0x9325,0x21dc},
{0x9326,0x9326,0x6cb},
{0x9327,0x9327,0x3b83},
{0x9328,0x9328,0xdb7},
{0x932b,0x932b,0x90e},
{0x932c,0x932c,0xfc9},
{0x932e,0x932e,0x1b5b},
{0x932f,0x932f,0x868},
{0x9332,0x9332,0xfe5},
{0x9335,0x9335,0x1b61},
{0x933a,0x933a,0x1b60},
{0x933b,0x933b,0x1b62},
{0x9344,0x9344,0x1b5a},
{0x9347,0x9347,0x3b84},
{0x9348,0x9348,0x20a9},
{0x934a,0x934a,0x3458},
{0x934b,0x934b,0xcc1},
{0x934d,0x934d,0xc4f},
{0x9352,0x9352,0x3b85},
{0x9354,0x9354,0xbf3},
{0x9356,0x9356,0x1b67},
{0x9357,0x9357,0x21e5},
{0x935b,0x935b,0xb81},
{0x935c,0x935c,0x1b63},
{0x9360,0x9360,0x1b64},
{0x936a,0x936a,0x3b87},
{0x936c,0x936c,0x703},
{0x936d,0x936d,0x3b88},
{0x936e,0x936e,0x1b66},
{0x9370,0x9370,0x21e4},
{0x9375,0x9375,0x764},
{0x937c,0x937c,0x1b65},
{0x937e,0x937e,0x9c9},
{0x938c,0x938c,0x5d7},
{0x9394,0x9394,0x1b6b},
{0x9396,0x9396,0x82f},
{0x9397,0x9397,0xafb},
{0x939a,0x939a,0xbe6},
{0x939b,0x939b,0x3b89},
{0x93a4,0x93a4,0x21e6},
{0x93a7,0x93a7,0x599},
{0x93a9,0x93a9,0x3b8b},
{0x93ac,0x93ad,0x1b69},
{0x93ae,0x93ae,0xbdf},
{0x93b0,0x93b0,0x1b68},
{0x93b9,0x93b9,0x1b6c},
{0x93ba,0x93ba,0x3b8a},
{0x93c1,0x93c1,0x3b8c},
{0x93c3,0x93c3,0x1b72},
{0x93c6,0x93c6,0x21e7},
{0x93c8,0x93c8,0x1b75},
{0x93ca,0x93ca,0x3b8d},
{0x93d0,0x93d0,0x1b74},
{0x93d1,0x93d1,0xc27},
{0x93d6,0x93d7,0x1b6d},
{0x93d8,0x93d8,0x1b71},
{0x93dd,0x93dd,0x1b73},
{0x93de,0x93de,0x21e8},
{0x93e1,0x93e1,0x6b8},
{0x93e2,0x93e2,0x3b8e},
{0x93e4,0x93e4,0x1b76},
{0x93e5,0x93e5,0x1b70},
{0x93e8,0x93e8,0x1b6f},
{0x93f8,0x93f8,0x21e9},
{0x93fa,0x93fa,0x3b8f},
{0x93fd,0x93fd,0x3b90},
{0x9403,0x9403,0x1b7a},
{0x9407,0x9407,0x1b7b},
{0x940f,0x940f,0x3b91},
{0x9410,0x9410,0x1b7c},
{0x9413,0x9413,0x1b79},
{0x9414,0x9414,0x1b78},
{0x9418,0x9418,0x9ca},
{0x9419,0x9419,0xc82},
{0x941a,0x941a,0x1b77},
{0x9421,0x9421,0x1b80},
{0x942b,0x942b,0x1b7e},
{0x9431,0x9431,0x21ea},
{0x9434,0x9434,0x3b92},
{0x9435,0x9435,0x1b7f},
{0x9436,0x9436,0x1b7d},
{0x9438,0x9438,0xb58},
{0x943a,0x943a,0x1b81},
{0x943f,0x943f,0x3b93},
{0x9441,0x9441,0x1b82},
{0x9444,0x9444,0x1b84},
{0x9445,0x9445,0x21eb},
{0x9448,0x9448,0x21ec},
{0x9451,0x9451,0x611},
{0x9452,0x9452,0x1b83},
{0x9453,0x9453,0xf06},
{0x9455,0x9455,0x3b94},
{0x945a,0x945a,0x1b8f},
{0x945b,0x945b,0x1b85},
{0x945e,0x945e,0x1b88},
{0x9460,0x9460,0x1b86},
{0x9462,0x9462,0x1b87},
{0x946a,0x946a,0x1b89},
{0x946b,0x946b,0x3b95},
{0x9470,0x9470,0x1b8b},
{0x9472,0x9472,0x3b96},
{0x9475,0x9475,0x1b8c},
{0x9477,0x9477,0x1b8d},
{0x947c,0x947c,0x1b90},
{0x947d,0x947d,0x1b8e},
{0x947e,0x947e,0x1b91},
{0x947f,0x947f,0x1b93},
{0x9481,0x9481,0x1b92},
{0x9577,0x9577,0xbd5},
{0x9578,0x9578,0x3b97},
{0x9580,0x9580,0xef3},
{0x9582,0x9582,0x1b94},
{0x9583,0x9583,0xab0},
{0x9587,0x9587,0x1b95},
{0x9589,0x9589,0xe14},
{0x958a,0x958a,0x1b96},
{0x958b,0x958b,0x589},
{0x958f,0x958f,0x4de},
{0x9591,0x9591,0x613},
{0x9592,0x9592,0x21ed},
{0x9593,0x9593,0x612},
{0x9594,0x9594,0x1b97},
{0x9596,0x9596,0x1b98},
{0x9598,0x9599,0x1b99},
{0x95a0,0x95a0,0x1b9b},
{0x95a2,0x95a2,0x614},
{0x95a3,0x95a3,0x5b3},
{0x95a4,0x95a4,0x7f0},
{0x95a5,0x95a5,0xd4a},
{0x95a6,0x95a6,0x3b98},
{0x95a7,0x95a7,0x1b9d},
{0x95a8,0x95a8,0x1b9c},
{0x95a9,0x95a9,0x3b99},
{0x95ad,0x95ad,0x1b9e},
{0x95b1,0x95b1,0x3555},
{0x95b2,0x95b2,0x4fe},
{0x95b4,0x95b4,0x3b9b},
{0x95b9,0x95b9,0x1ba1},
{0x95bb,0x95bb,0x1ba0},
{0x95bc,0x95bc,0x1b9f},
{0x95bd,0x95bd,0x3b9c},
{0x95be,0x95be,0x1ba2},
{0x95c3,0x95c3,0x1ba5},
{0x95c7,0x95c7,0x48b},
{0x95ca,0x95ca,0x1ba3},
{0x95cc,0x95cc,0x1ba7},
{0x95cd,0x95cd,0x1ba6},
{0x95d4,0x95d4,0x1ba9},
{0x95d5,0x95d5,0x1ba8},
{0x95d6,0x95d6,0x1baa},
{0x95d8,0x95d8,0xc86},
{0x95da,0x95da,0x3b9d},
{0x95dc,0x95dc,0x1bab},
{0x95e1,0x95e1,0x1bac},
{0x95e2,0x95e2,0x1bae},
{0x95e5,0x95e5,0x1bad},
{0x961c,0x961c,0xdde},
{0x961d,0x961d,0x3b9e},
{0x9621,0x9621,0x1baf},
{0x9628,0x9628,0x1bb0},
{0x962a,0x962a,0x855},
{0x962e,0x962f,0x1bb1},
{0x9632,0x9632,0xe77},
{0x963b,0x963b,0xacd},
{0x963f,0x963f,0x468},
{0x9640,0x9640,0xb2b},
{0x9641,0x9641,0x3b9f},
{0x9642,0x9642,0x1bb3},
{0x9644,0x9644,0xddf},
{0x964b,0x964b,0x1bb6},
{0x964c,0x964c,0x1bb4},
{0x964d,0x964d,0x7f1},
{0x964f,0x964f,0x1bb5},
{0x9650,0x9650,0x776},
{0x9658,0x9658,0x3ba0},
{0x965b,0x965b,0xe15},
{0x965c,0x965c,0x1bb8},
{0x965d,0x965d,0x1bba},
{0x965e,0x965e,0x1bb9},
{0x965f,0x965f,0x1bbb},
{0x9662,0x9662,0x4c3},
{0x9663,0x9663,0xa1e},
{0x9664,0x9664,0x986},
{0x9665,0x9665,0x615},
{0x9666,0x9666,0x1bbc},
{0x966a,0x966a,0xd1c},
{0x966c,0x966c,0x1bbe},
{0x9670,0x9670,0x4c4},
{0x9672,0x9672,0x1bbd},
{0x9673,0x9673,0xbe0},
{0x9675,0x9675,0xf95},
{0x9676,0x9676,0xc83},
{0x9677,0x9677,0x1bb7},
{0x9678,0x9678,0xf6e},
{0x967a,0x967a,0x765},
{0x967d,0x967d,0xf45},
{0x9684,0x9684,0x3ba1},
{0x9685,0x9685,0x6f1},
{0x9686,0x9686,0xf7c},
{0x9688,0x9688,0x6fe},
{0x968a,0x968a,0xb42},
{0x968b,0x968b,0x186c},
{0x968d,0x968d,0x1bbf},
{0x968e,0x968e,0x58a},
{0x968f,0x968f,0xa35},
{0x9694,0x9694,0x5b4},
{0x9695,0x9695,0x1bc1},
{0x9697,0x9697,0x1bc2},
{0x9698,0x9698,0x1bc0},
{0x9699,0x9699,0x73a},
{0x969b,0x969b,0x84d},
{0x969c,0x969c,0x9cb},
{0x969d,0x969d,0x21f0},
{0x96a0,0x96a0,0x4c5},
{0x96a3,0x96a3,0xfa1},
{0x96a4,0x96a4,0x3ba2},
{0x96a7,0x96a7,0x1bc4},
{0x96a8,0x96a8,0x1b0b},
{0x96a9,0x96a9,0x3ba3},
{0x96aa,0x96aa,0x1bc3},
{0x96af,0x96af,0x21f1},
{0x96b0,0x96b0,0x1bc7},
{0x96b1,0x96b2,0x1bc5},
{0x96b4,0x96b4,0x1bc8},
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{0x9bf1,0x9bf1,0x1ca4},
{0x9bf2,0x9bf2,0x1ca3},
{0x9bf5,0x9bf5,0x477},
{0x9bf7,0x9bf7,0x3be8},
{0x9bfa,0x9bfa,0x3be9},
{0x9bfd,0x9bfd,0x3bea},
{0x9c00,0x9c00,0x2208},
{0x9c04,0x9c04,0x1caf},
{0x9c06,0x9c06,0x1cab},
{0x9c08,0x9c08,0x1cac},
{0x9c09,0x9c09,0x1ca8},
{0x9c0a,0x9c0a,0x1cae},
{0x9c0b,0x9c0b,0x3beb},
{0x9c0c,0x9c0c,0x1caa},
{0x9c0d,0x9c0d,0x5c0},
{0x9c10,0x9c10,0xff2},
{0x9c12,0x9c12,0x1cad},
{0x9c13,0x9c13,0x1ca9},
{0x9c14,0x9c14,0x1ca7},
{0x9c15,0x9c15,0x1ca6},
{0x9c1b,0x9c1b,0x1cb1},
{0x9c21,0x9c21,0x1cb4},
{0x9c24,0x9c24,0x1cb3},
{0x9c25,0x9c25,0x1cb2},
{0x9c27,0x9c27,0x3bec},
{0x9c2a,0x9c2a,0x3bed},
{0x9c2d,0x9c2d,0xdbb},
{0x9c2e,0x9c2e,0x1cb0},
{0x9c2f,0x9c2f,0x4b7},
{0x9c30,0x9c30,0x1cb5},
{0x9c32,0x9c32,0x1cb7},
{0x9c36,0x9c36,0x3bee},
{0x9c39,0x9c39,0x5cd},
{0x9c3a,0x9c3a,0x1ca2},
{0x9c3b,0x9c3b,0x4d9},
{0x9c3e,0x9c3e,0x1cb9},
{0x9c41,0x9c41,0x3bef},
{0x9c46,0x9c46,0x1cb8},
{0x9c47,0x9c47,0x1cb6},
{0x9c48,0x9c48,0xb6b},
{0x9c52,0x9c52,0xe9e},
{0x9c53,0x9c53,0x3bf0},
{0x9c57,0x9c57,0xfa2},
{0x9c5a,0x9c5a,0x1cba},
{0x9c60,0x9c60,0x1cbb},
{0x9c63,0x9c63,0x3bf1},
{0x9c67,0x9c67,0x1cbc},
{0x9c76,0x9c76,0x1cbd},
{0x9c77,0x9c77,0x3bf3},
{0x9c78,0x9c78,0x1cbe},
{0x9ce5,0x9ce5,0xbd7},
{0x9ce7,0x9ce7,0x1cbf},
{0x9ce9,0x9ce9,0xd4b},
{0x9ceb,0x9ceb,0x1cc4},
{0x9cec,0x9cec,0x1cc0},
{0x9cf0,0x9cf0,0x1cc1},
{0x9cf3,0x9cf3,0xe5f},
{0x9cf4,0x9cf4,0xed0},
{0x9cf6,0x9cf6,0xca8},
{0x9d02,0x9d02,0x3bf4},
{0x9d03,0x9d03,0x1cc5},
{0x9d06,0x9d06,0x1cc6},
{0x9d07,0x9d07,0xc96},
{0x9d08,0x9d08,0x1cc3},
{0x9d09,0x9d09,0x1cc2},
{0x9d0e,0x9d0e,0x52a},
{0x9d12,0x9d12,0x1cce},
{0x9d15,0x9d15,0x1ccd},
{0x9d1b,0x9d1b,0x517},
{0x9d1f,0x9d1f,0x1ccb},
{0x9d23,0x9d23,0x1cca},
{0x9d26,0x9d26,0x1cc8},
{0x9d28,0x9d28,0x5d9},
{0x9d2a,0x9d2a,0x1cc7},
{0x9d2b,0x9d2b,0x8de},
{0x9d2c,0x9d2c,0x529},
{0x9d3b,0x9d3b,0x7f5},
{0x9d3e,0x9d3e,0x1cd1},
{0x9d3f,0x9d3f,0x1cd0},
{0x9d41,0x9d41,0x1ccf},
{0x9d42,0x9d42,0x3bf5},
{0x9d44,0x9d44,0x1ccc},
{0x9d46,0x9d46,0x1cd2},
{0x9d47,0x9d47,0x3bf6},
{0x9d48,0x9d48,0x1cd3},
{0x9d50,0x9d50,0x1cd8},
{0x9d51,0x9d51,0x1cd7},
{0x9d59,0x9d59,0x1cd9},
{0x9d5c,0x9d5c,0x4cf},
{0x9d5d,0x9d5e,0x1cd4},
{0x9d60,0x9d60,0x806},
{0x9d61,0x9d61,0xec5},
{0x9d63,0x9d63,0x3bf7},
{0x9d64,0x9d64,0x1cd6},
{0x9d69,0x9d69,0x3bf8},
{0x9d6b,0x9d6b,0x220a},
{0x9d6c,0x9d6c,0xe60},
{0x9d6f,0x9d6f,0x1cde},
{0x9d70,0x9d70,0x2209},
{0x9d72,0x9d72,0x1cda},
{0x9d7a,0x9d7a,0x1cdf},
{0x9d7c,0x9d7c,0x3bf9},
{0x9d7e,0x9d7e,0x3bfa},
{0x9d87,0x9d87,0x1cdc},
{0x9d89,0x9d89,0x1cdb},
{0x9d8d,0x9d8d,0x3bfb},
{0x9d8f,0x9d8f,0x732},
{0x9d9a,0x9d9a,0x1ce0},
{0x9da4,0x9da4,0x1ce1},
{0x9da9,0x9da9,0x1ce2},
{0x9dab,0x9dab,0x1cdd},
{0x9daf,0x9daf,0x1cc9},
{0x9db1,0x9db1,0x3bfc},
{0x9db2,0x9db2,0x1ce3},
{0x9db4,0x9db4,0xbfd},
{0x9db8,0x9db8,0x1ce7},
{0x9dba,0x9dba,0x1ce8},
{0x9dbb,0x9dbb,0x1ce6},
{0x9dc1,0x9dc1,0x1ce5},
{0x9dc2,0x9dc2,0x1ceb},
{0x9dc3,0x9dc3,0x3bfd},
{0x9dc4,0x9dc4,0x1ce4},
{0x9dc6,0x9dc6,0x1ce9},
{0x9dc7,0x9dc7,0x3bfe},
{0x9dcf,0x9dcf,0x1cea},
{0x9dd3,0x9dd3,0x1ced},
{0x9dd6,0x9dd6,0x3bff},
{0x9dd7,0x9dd7,0x1dde},
{0x9dd9,0x9dd9,0x1cec},
{0x9ddf,0x9ddf,0x3c00},
{0x9de6,0x9de6,0x1cef},
{0x9deb,0x9deb,0x3c01},
{0x9ded,0x9ded,0x1cf0},
{0x9def,0x9def,0x1cf1},
{0x9df2,0x9df2,0xfef},
{0x9df4,0x9df4,0x3c02},
{0x9df8,0x9df8,0x1cee},
{0x9df9,0x9df9,0xb4b},
{0x9dfa,0x9dfa,0x85d},
{0x9dfd,0x9dfd,0x1cf2},
{0x9e15,0x9e15,0x3c03},
{0x9e19,0x9e19,0x220c},
{0x9e1a,0x9e1b,0x1cf3},
{0x9e1d,0x9e1d,0x3c04},
{0x9e1e,0x9e1e,0x1cf5},
{0x9e75,0x9e75,0x1cf6},
{0x9e78,0x9e78,0x768},
{0x9e79,0x9e79,0x1cf7},
{0x9e7c,0x9e7c,0x1dfd},
{0x9e7d,0x9e7d,0x1cf8},
{0x9e7f,0x9e7f,0x8db},
{0x9e81,0x9e81,0x1cf9},
{0x9e88,0x9e88,0x1cfa},
{0x9e8b,0x9e8c,0x1cfb},
{0x9e91,0x9e91,0x1cff},
{0x9e92,0x9e92,0x1cfd},
{0x9e93,0x9e93,0xfe2},
{0x9e95,0x9e95,0x1cfe},
{0x9e97,0x9e97,0xfb7},
{0x9e9d,0x9e9d,0x1d00},
{0x9e9f,0x9e9f,0xfa3},
{0x9ea4,0x9ea4,0x3c05},
{0x9ea5,0x9ea5,0x1d01},
{0x9ea6,0x9ea6,0xd34},
{0x9ea8,0x9ea8,0x3c06},
{0x9ea9,0x9ea9,0x1d02},
{0x9eaa,0x9eaa,0x1d04},
{0x9eac,0x9eac,0x3c07},
{0x9ead,0x9ead,0x1d05},
{0x9eb4,0x9eb4,0x1e02},
{0x9eb5,0x9eb5,0x1e75},
{0x9eb8,0x9eb8,0x1d03},
{0x9eb9,0x9eb9,0x7ff},
{0x9eba,0x9eba,0xed9},
{0x9ebb,0x9ebb,0xe91},
{0x9ebc,0x9ebc,0x1284},
{0x9ebe,0x9ebe,0x14ff},
{0x9ebf,0x9ebf,0xea9},
{0x9ec3,0x9ec3,0x340b},
{0x9ec4,0x9ec4,0x52b},
{0x9ecc,0x9ecc,0x1d07},
{0x9ecd,0x9ecd,0x66a},
{0x9ece,0x9ed0,0x1d08},
{0x9ed1,0x9ed1,0x220d},
{0x9ed2,0x9ed2,0x807},
{0x9ed4,0x9ed4,0x1d0b},
{0x9ed8,0x9ed8,0x160d},
{0x9ed9,0x9ed9,0xee7},
{0x9edb,0x9edb,0xb43},
{0x9edc,0x9edc,0x1d0c},
{0x9edd,0x9edd,0x1d0e},
{0x9ede,0x9ede,0x1d0d},
{0x9ee0,0x9ee0,0x1d0f},
{0x9ee5,0x9ee5,0x1d10},
{0x9ee7,0x9ee7,0x3c08},
{0x9ee8,0x9ee8,0x1d11},
{0x9eee,0x9eee,0x3c09},
{0x9eef,0x9eef,0x1d12},
{0x9ef4,0x9ef4,0x1d13},
{0x9ef6,0x9ef7,0x1d14},
{0x9ef9,0x9ef9,0x1d16},
{0x9efb,0x9efd,0x1d17},
{0x9f07,0x9f08,0x1d1a},
{0x9f0e,0x9f0e,0xc1e},
{0x9f10,0x9f10,0x3c0a},
{0x9f12,0x9f12,0x3c0b},
{0x9f13,0x9f13,0x791},
{0x9f15,0x9f15,0x1d1d},
{0x9f17,0x9f17,0x3c0c},
{0x9f19,0x9f19,0x3c0d},
{0x9f20,0x9f20,0xacf},
{0x9f21,0x9f21,0x1d1e},
{0x9f2c,0x9f2c,0x1d1f},
{0x9f2f,0x9f2f,0x3c0e},
{0x9f37,0x9f37,0x3c0f},
{0x9f39,0x9f39,0x3c10},
{0x9f3b,0x9f3b,0xd93},
{0x9f3e,0x9f3e,0x1d20},
{0x9f41,0x9f41,0x3c11},
{0x9f45,0x9f45,0x3c12},
{0x9f4a,0x9f4a,0x1d21},
{0x9f4b,0x9f4b,0x170a},
{0x9f4e,0x9f4e,0x1a7b},
{0x9f4f,0x9f4f,0x1c06},
{0x9f52,0x9f52,0x1d22},
{0x9f54,0x9f54,0x1d23},
{0x9f57,0x9f57,0x3c13},
{0x9f5f,0x9f61,0x1d25},
{0x9f62,0x9f62,0xfb8},
{0x9f63,0x9f63,0x1d24},
{0x9f66,0x9f67,0x1d28},
{0x9f68,0x9f68,0x3c14},
{0x9f6a,0x9f6a,0x1d2b},
{0x9f6c,0x9f6c,0x1d2a},
{0x9f71,0x9f71,0x3c15},
{0x9f72,0x9f72,0x1d2d},
{0x9f75,0x9f75,0x3c16},
{0x9f76,0x9f76,0x1d2e},
{0x9f77,0x9f77,0x1d2c},
{0x9f8d,0x9f8d,0xf7e},
{0x9f90,0x9f90,0x3c17},
{0x9f94,0x9f94,0x3c18},
{0x9f95,0x9f95,0x1d2f},
{0x9f9c,0x9f9c,0x1d30},
{0x9f9d,0x9f9d,0x1727},
{0x9fa0,0x9fa0,0x1d31},
{0x9fa2,0x9fa2,0x3c19},
{0xfa0e,0xfa0e,0x20da},
{0xfa0f,0xfa0f,0x20e5},
{0xfa12,0xfa12,0x2121},
{0xfa13,0xfa13,0x2131},
{0xfa14,0xfa14,0x2133},
{0xfa16,0xfa16,0x2164},
{0xfa17,0xfa17,0x217b},
{0xfa18,0xfa1a,0x2183},
{0xfa1b,0xfa1b,0x2187},
{0xfa1c,0xfa1c,0x218b},
{0xfa1d,0xfa1d,0x218e},
{0xfa1e,0xfa1e,0x2197},
{0xfa1f,0xfa1f,0x21a2},
{0xfa20,0xfa21,0x21a4},
{0xfa22,0xfa22,0x21ae},
{0xfa23,0xfa23,0x21b6},
{0xfa25,0xfa25,0x21b9},
{0xfa26,0xfa26,0x21bc},
{0xfa27,0xfa27,0x21d8},
{0xfa28,0xfa28,0x21df},
{0xfa29,0xfa29,0x21ef},
{0xfa2a,0xfa2b,0x21fb},
{0xfa2c,0xfa2c,0x21fe},
{0xfa2d,0xfa2d,0x220b},
{0xfb00,0xfb00,0x248e},
{0xfb01,0xfb02,0x70},
{0xfb03,0xfb04,0x248f},
{0xfe30,0xfe30,0x1eda},
{0xfe31,0xfe32,0x1ed4},
{0xfe33,0xfe33,0x1ed2},
{0xfe35,0xfe36,0x1edb},
{0xfe37,0xfe38,0x1ee1},
{0xfe39,0xfe3a,0x1edd},
{0xfe3b,0xfe3c,0x1eeb},
{0xfe3d,0xfe3e,0x1ee5},
{0xfe3f,0xfe40,0x1ee3},
{0xfe41,0xfe44,0x1ee7},
{0xff01,0xff01,0x282},
{0xff02,0xff02,0x1f47},
{0xff03,0xff03,0x2cc},
{0xff04,0xff04,0x2c8},
{0xff05,0xff05,0x2cb},
{0xff06,0xff06,0x2cd},
{0xff07,0xff07,0x1f46},
{0xff08,0xff09,0x2a2},
{0xff0a,0xff0a,0x2ce},
{0xff0b,0xff0b,0x2b4},
{0xff0c,0xff0c,0x27c},
{0xff0d,0xff0d,0x2b5},
{0xff0e,0xff0e,0x27d},
{0xff0f,0xff0f,0x297},
{0xff10,0xff19,0x30c},
{0xff1a,0xff1b,0x27f},
{0xff1c,0xff1c,0x2bb},
{0xff1d,0xff1d,0x2b9},
{0xff1e,0xff1e,0x2bc},
{0xff1f,0xff1f,0x281},
{0xff20,0xff20,0x2cf},
{0xff21,0xff3a,0x316},
{0xff3b,0xff3b,0x2a6},
{0xff3c,0xff3c,0x298},
{0xff3d,0xff3d,0x2a7},
{0xff3e,0xff3e,0x288},
{0xff3f,0xff3f,0x28a},
{0xff40,0xff40,0x286},
{0xff41,0xff5a,0x330},
{0xff5b,0xff5b,0x2a8},
{0xff5c,0xff5c,0x29b},
{0xff5d,0xff5d,0x2a9},
{0xff5e,0xff5e,0x299},
{0xff61,0xff9f,0x147},
{0xffe0,0xffe1,0x2c9},
{0xffe2,0xffe2,0x2ef},
{0xffe3,0xffe3,0x289},
{0xffe4,0xffe4,0x1f45},
{0xffe5,0xffe5,0x2c7},
{0xffe8,0xffe8,0x143},
};

static pdf_cmap cmap_UniJIS_X = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniJIS-X",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	8484, 8484, (pdf_range*)cmap_UniJIS_X_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniKS-UCS2-H.h

/* This is an automatically generated file. Do not edit. */

/* UniKS-UCS2-H */

static pdf_cmap cmap_UniKS_UCS2_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniKS-UCS2-H",
	/* usecmap */ "UniKS-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 2, {
		{ 2, 0x0000, 0xd7ff },
		{ 2, 0xe000, 0xffff },
	},
	0, 0, NULL, /* ranges */
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniKS-UCS2-V.h

/* This is an automatically generated file. Do not edit. */

/* UniKS-UCS2-V */

static const pdf_range cmap_UniKS_UCS2_V_ranges[] = {
{0x2013,0x2014,0x1f7b},
{0x2016,0x2016,0x1f7d},
{0x2025,0x2025,0x1f7a},
{0x3001,0x3002,0x1f78},
{0x3008,0x3011,0x1f81},
{0x3013,0x3013,0x1f8b},
{0x3014,0x3015,0x1f7f},
{0xff01,0xff01,0x1f8c},
{0xff08,0xff09,0x1f8d},
{0xff0c,0xff0c,0x1f8f},
{0xff0e,0xff0e,0x1f90},
{0xff1a,0xff1f,0x1f91},
{0xff3b,0xff3b,0x1f97},
{0xff3d,0xff3d,0x1f98},
{0xff3f,0xff3f,0x1f99},
{0xff5b,0xff5d,0x1f9a},
{0xff5e,0xff5e,0x1f7e},
{0xffe3,0xffe3,0x1f9d},
};

static pdf_cmap cmap_UniKS_UCS2_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniKS-UCS2-V",
	/* usecmap */ "UniKS-UCS2-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	18, 18, (pdf_range*)cmap_UniKS_UCS2_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniKS-UTF16-H.h

/* This is an automatically generated file. Do not edit. */

/* UniKS-UTF16-H */

static const pdf_range cmap_UniKS_UTF16_H_ranges[] = {
{0xa0,0xa0,0x1},
{0xa9,0xa9,0x62},
{0xb7,0xb7,0x68},
{0x2010,0x2010,0x61},
{0x20a9,0x20a9,0x60},
{0x2f00,0x2f00,0x193c},
{0x2f04,0x2f04,0x18ec},
{0x2f06,0x2f06,0x190d},
{0x2f08,0x2f08,0x192b},
{0x2f0a,0x2f0a,0x194d},
{0x2f0b,0x2f0b,0x1d4b},
{0x2f11,0x2f11,0x10ae},
{0x2f12,0x2f12,0x116a},
{0x2f14,0x2f14,0x143f},
{0x2f17,0x2f17,0x168c},
{0x2f18,0x2f18,0x13d5},
{0x2f1c,0x2f1c,0x1839},
{0x2f1d,0x2f1d,0xf3d},
{0x2f1f,0x2f1f,0x1d1b},
{0x2f20,0x2f20,0x1487},
{0x2f23,0x2f23,0x151b},
{0x2f24,0x2f24,0x109d},
{0x2f25,0x2f25,0x103f},
{0x2f26,0x2f26,0x1958},
{0x2f28,0x2f28,0x1c4f},
{0x2f29,0x2f29,0x1580},
{0x2f2b,0x2f2b,0x1641},
{0x2f2d,0x2f2d,0x14b9},
{0x2f2f,0x2f2f,0xecf},
{0x2f30,0x2f30,0xfed},
{0x2f31,0x2f31,0xe14},
{0x2f32,0x2f32,0xd99},
{0x2f38,0x2f38,0xf7c},
{0x2f3c,0x2f3c,0x1684},
{0x2f3d,0x2f3d,0xedc},
{0x2f3e,0x2f3e,0x1e80},
{0x2f3f,0x2f3f,0x15cc},
{0x2f40,0x2f40,0x1b27},
{0x2f42,0x2f42,0x12e8},
{0x2f43,0x2f43,0x10fd},
{0x2f44,0x2f44,0xfbb},
{0x2f45,0x2f45,0x1356},
{0x2f46,0x2f46,0x12d3},
{0x2f47,0x2f47,0x1940},
{0x2f48,0x2f48,0x17ed},
{0x2f49,0x2f49,0x1889},
{0x2f4a,0x2f4a,0x12b4},
{0x2f4b,0x2f4b,0x1f5b},
{0x2f4c,0x2f4c,0x1b2c},
{0x2f4f,0x2f4f,0x12d6},
{0x2f50,0x2f50,0x144c},
{0x2f51,0x2f51,0x12a8},
{0x2f52,0x2f52,0x168e},
{0x2f54,0x2f54,0x15d3},
{0x2f55,0x2f55,0x1ebb},
{0x2f56,0x2f56,0x1a93},
{0x2f57,0x2f57,0x1409},
{0x2f58,0x2f58,0x1f1a},
{0x2f5a,0x2f5a,0x1d61},
{0x2f5b,0x2f5b,0x1696},
{0x2f5c,0x2f5c,0x1842},
{0x2f5d,0x2f5d,0xe37},
{0x2f5e,0x2f5e,0x1e3d},
{0x2f5f,0x2f5f,0x17c1},
{0x2f60,0x2f60,0xede},
{0x2f61,0x2f61,0x17d4},
{0x2f62,0x2f62,0xdc1},
{0x2f63,0x2f63,0x14fa},
{0x2f64,0x2f64,0x182d},
{0x2f65,0x2f65,0x1a08},
{0x2f66,0x2f66,0x1dba},
{0x2f69,0x2f69,0x1381},
{0x2f6a,0x2f6a,0x1db0},
{0x2f6b,0x2f6b,0x1293},
{0x2f6c,0x2f6c,0x12b7},
{0x2f6d,0x2f6d,0x12ad},
{0x2f6e,0x2f6e,0x164d},
{0x2f6f,0x2f6f,0x1525},
{0x2f70,0x2f70,0x164e},
{0x2f72,0x2f72,0x1ebe},
{0x2f73,0x2f73,0x1e4b},
{0x2f74,0x2f74,0x122d},
{0x2f75,0x2f75,0x1af4},
{0x2f76,0x2f76,0x12ff},
{0x2f78,0x2f78,0x140c},
{0x2f7a,0x2f7a,0x1708},
{0x2f7b,0x2f7b,0x184a},
{0x2f7c,0x2f7c,0x11a7},
{0x2f7d,0x2f7d,0x191b},
{0x2f7f,0x2f7f,0x191c},
{0x2f80,0x2f80,0x18e0},
{0x2f81,0x2f81,0x18d5},
{0x2f82,0x2f82,0x1675},
{0x2f83,0x2f83,0x1966},
{0x2f84,0x2f84,0x1b37},
{0x2f85,0x2f85,0xf5a},
{0x2f86,0x2f86,0x1550},
{0x2f87,0x2f87,0x1bf6},
{0x2f88,0x2f88,0x1ae8},
{0x2f89,0x2f89,0xda8},
{0x2f8a,0x2f8a,0x14f8},
{0x2f8b,0x2f8b,0x1c40},
{0x2f8e,0x2f8e,0x1e4c},
{0x2f8f,0x2f8f,0x1e1d},
{0x2f90,0x2f90,0x1909},
{0x2f92,0x2f92,0xe3c},
{0x2f93,0x2f93,0xd92},
{0x2f94,0x2f94,0x1721},
{0x2f95,0x2f95,0xebc},
{0x2f96,0x2f96,0x1103},
{0x2f97,0x2f97,0x1656},
{0x2f99,0x2f99,0x1d58},
{0x2f9a,0x2f9a,0x19ec},
{0x2f9b,0x2f9b,0x1aec},
{0x2f9c,0x2f9c,0x1aae},
{0x2f9d,0x2f9d,0x167b},
{0x2f9e,0x2f9e,0x1b8d},
{0x2f9f,0x2f9f,0x167c},
{0x2fa0,0x2fa0,0x1b61},
{0x2fa2,0x2fa2,0x18f5},
{0x2fa3,0x2fa3,0x18d0},
{0x2fa5,0x2fa5,0x121a},
{0x2fa6,0x2fa6,0x1023},
{0x2fa7,0x2fa7,0x19a8},
{0x2fa8,0x2fa8,0x12ee},
{0x2fa9,0x2fa9,0x141b},
{0x2fac,0x2fac,0x1853},
{0x2fad,0x2fad,0x1c23},
{0x2fae,0x2fae,0x1464},
{0x2faf,0x2faf,0x1288},
{0x2fb0,0x2fb0,0x1e35},
{0x2fb1,0x2fb1,0x18a3},
{0x2fb3,0x2fb3,0x18f1},
{0x2fb4,0x2fb4,0x1e4d},
{0x2fb5,0x2fb5,0x1dab},
{0x2fb6,0x2fb6,0x1465},
{0x2fb7,0x2fb7,0x1665},
{0x2fb8,0x2fb8,0x15f9},
{0x2fb9,0x2fb9,0x1e26},
{0x2fba,0x2fba,0x1235},
{0x2fbb,0x2fbb,0xec9},
{0x2fbc,0x2fbc,0xeb5},
{0x2fc1,0x2fc1,0xf99},
{0x2fc2,0x2fc2,0x1716},
{0x2fc3,0x2fc3,0x1aab},
{0x2fc4,0x2fc4,0x11af},
{0x2fc5,0x2fc5,0x11b5},
{0x2fc6,0x2fc6,0x1276},
{0x2fc7,0x2fc7,0x1237},
{0x2fc8,0x2fc8,0x1ef7},
{0x2fc9,0x2fc9,0x1519},
{0x2fca,0x2fca,0x1f52},
{0x2fcd,0x2fcd,0x1a66},
{0x2fce,0x2fce,0xeb6},
{0x2fcf,0x2fcf,0x151a},
{0x2fd0,0x2fd0,0x1466},
{0x2fd1,0x2fd1,0x1a7d},
{0x2fd2,0x2fd2,0x1cbf},
{0x2fd3,0x2fd3,0x11d3},
{0x2fd4,0x2fd4,0xf6a},
{0xfa2e,0xfa2e,0x1143},
{0xfa2f,0xfa2f,0x119e},
};

static pdf_cmap cmap_UniKS_UTF16_H = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniKS-UTF16-H",
	/* usecmap */ "UniKS-X", NULL,
	/* wmode */ 0,
	/* codespaces */ 3, {
		{ 2, 0x0000, 0xd7ff },
		{ 4, 0xd800dc00, 0xdbffdfff },
		{ 2, 0xe000, 0xffff },
	},
	162, 162, (pdf_range*)cmap_UniKS_UTF16_H_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniKS-UTF16-V.h

/* This is an automatically generated file. Do not edit. */

/* UniKS-UTF16-V */

static const pdf_range cmap_UniKS_UTF16_V_ranges[] = {
{0x2013,0x2014,0x1f7b},
{0x2016,0x2016,0x1f7d},
{0x2025,0x2025,0x1f7a},
{0x3001,0x3002,0x1f78},
{0x3008,0x3011,0x1f81},
{0x3013,0x3013,0x1f8b},
{0x3014,0x3015,0x1f7f},
{0xff01,0xff01,0x1f8c},
{0xff08,0xff09,0x1f8d},
{0xff0c,0xff0c,0x1f8f},
{0xff0e,0xff0e,0x1f90},
{0xff1a,0xff1f,0x1f91},
{0xff3b,0xff3b,0x1f97},
{0xff3d,0xff3d,0x1f98},
{0xff3f,0xff3f,0x1f99},
{0xff5b,0xff5d,0x1f9a},
{0xff5e,0xff5e,0x1f7e},
{0xffe3,0xffe3,0x1f9d},
};

static pdf_cmap cmap_UniKS_UTF16_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniKS-UTF16-V",
	/* usecmap */ "UniKS-UTF16-H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	18, 18, (pdf_range*)cmap_UniKS_UTF16_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/UniKS-X.h

/* This is an automatically generated file. Do not edit. */

/* UniKS-X */

static const pdf_range cmap_UniKS_X_ranges[] = {
{0x20,0x7e,0x1},
{0xa1,0xa1,0xd0},
{0xa4,0xa4,0xd6},
{0xa7,0xa7,0x9b},
{0xa8,0xa8,0x6b},
{0xaa,0xaa,0x29c},
{0xab,0xab,0xb0},
{0xb0,0xb0,0x8a},
{0xb1,0xb1,0x82},
{0xb2,0xb3,0x34b},
{0xb4,0xb4,0xc7},
{0xb6,0xb6,0xf4},
{0xb8,0xb8,0xce},
{0xb9,0xb9,0x34a},
{0xba,0xba,0x2a3},
{0xbb,0xbb,0xb1},
{0xbc,0xbc,0x2ef},
{0xbd,0xbd,0x2ec},
{0xbe,0xbe,0x2f0},
{0xbf,0xbf,0xd1},
{0xc6,0xc6,0x29a},
{0xd0,0xd0,0x29b},
{0xd7,0xd7,0x83},
{0xd8,0xd8,0x2a1},
{0xde,0xde,0x2a4},
{0xdf,0xdf,0x300},
{0xe6,0xe6,0x2f5},
{0xf0,0xf0,0x2f7},
{0xf7,0xf7,0x84},
{0xf8,0xf8,0x2fe},
{0xfe,0xfe,0x301},
{0x111,0x111,0x2f6},
{0x126,0x126,0x29d},
{0x127,0x127,0x2f8},
{0x131,0x131,0x2f9},
{0x132,0x132,0x29e},
{0x133,0x133,0x2fa},
{0x138,0x138,0x2fb},
{0x13f,0x13f,0x29f},
{0x140,0x140,0x2fc},
{0x141,0x141,0x2a0},
{0x142,0x142,0x2fd},
{0x149,0x149,0x304},
{0x14a,0x14a,0x2a6},
{0x14b,0x14b,0x303},
{0x152,0x152,0x2a2},
{0x153,0x153,0x2ff},
{0x166,0x166,0x2a5},
{0x167,0x167,0x302},
{0x2bc,0x2bc,0x2053},
{0x2c7,0x2c7,0xc9},
{0x2d8,0x2d8,0xca},
{0x2d9,0x2d9,0xcd},
{0x2da,0x2da,0xcc},
{0x2db,0x2db,0xcf},
{0x2dc,0x2dc,0xc8},
{0x2dd,0x2dd,0xcb},
{0x391,0x3a1,0x1d7},
{0x3a3,0x3a9,0x1e8},
{0x3b1,0x3c1,0x1ef},
{0x3c3,0x3c9,0x200},
{0x401,0x401,0x402},
{0x410,0x415,0x3fc},
{0x416,0x435,0x403},
{0x436,0x44f,0x424},
{0x451,0x451,0x423},
{0x2013,0x2014,0x6d},
{0x2016,0x2016,0x6f},
{0x2018,0x2019,0x72},
{0x201b,0x201b,0x202e},
{0x201c,0x201d,0x74},
{0x201f,0x201f,0x202d},
{0x2020,0x2021,0xf5},
{0x2022,0x2022,0x219f},
{0x2025,0x2026,0x69},
{0x2030,0x2030,0xd8},
{0x2032,0x2033,0x8b},
{0x2034,0x2034,0x2186},
{0x2035,0x2035,0x246e},
{0x2036,0x2036,0x246c},
{0x2039,0x203a,0x21a4},
{0x203b,0x203b,0x9c},
{0x203c,0x203c,0x223b},
{0x2042,0x2042,0x2197},
{0x2074,0x2074,0x34d},
{0x207a,0x207b,0x202f},
{0x207c,0x207c,0x2038},
{0x207d,0x207e,0x203a},
{0x207f,0x207f,0x34e},
{0x2081,0x2084,0x34f},
{0x2103,0x2103,0x8d},
{0x2109,0x2109,0xd7},
{0x2113,0x2113,0x24e},
{0x2116,0x2116,0x102},
{0x2121,0x2121,0x107},
{0x2122,0x2122,0x104},
{0x2126,0x2126,0x283},
{0x212b,0x212b,0x8e},
{0x2153,0x2154,0x2ed},
{0x215b,0x215e,0x2f1},
{0x2160,0x2169,0x1cd},
{0x2170,0x2179,0x1c3},
{0x2190,0x2191,0xab},
{0x2192,0x2192,0xaa},
{0x2193,0x2194,0xad},
{0x2195,0x2195,0xf7},
{0x2196,0x2196,0xfa},
{0x2197,0x2197,0xf8},
{0x2198,0x2198,0xfb},
{0x2199,0x2199,0xf9},
{0x21b0,0x21b0,0x22a4},
{0x21b1,0x21b1,0x22a1},
{0x21b2,0x21b2,0x22a0},
{0x21b3,0x21b3,0x22a5},
{0x21b4,0x21b4,0x22a3},
{0x21bc,0x21bc,0x22b4},
{0x21c0,0x21c0,0x22b5},
{0x21c4,0x21c5,0x22c0},
{0x21cd,0x21cd,0x2270},
{0x21cf,0x21cf,0x226f},
{0x21d0,0x21d0,0x226e},
{0x21d1,0x21d1,0x2296},
{0x21d2,0x21d2,0xc3},
{0x21d3,0x21d3,0x2297},
{0x21d4,0x21d4,0xc4},
{0x21e0,0x21e0,0x23e6},
{0x21e1,0x21e1,0x23e8},
{0x21e2,0x21e2,0x23e7},
{0x21e3,0x21e3,0x23e9},
{0x21e6,0x21e6,0x23ee},
{0x21e7,0x21e7,0x23f0},
{0x21e8,0x21e8,0x23ef},
{0x21e9,0x21e9,0x23f1},
{0x2200,0x2200,0xc5},
{0x2202,0x2202,0x97},
{0x2203,0x2203,0xc6},
{0x2206,0x2206,0x220b},
{0x2207,0x2207,0x98},
{0x2208,0x2208,0xb8},
{0x2209,0x2209,0x222d},
{0x220b,0x220b,0xb9},
{0x220c,0x220c,0x222e},
{0x220f,0x220f,0xd5},
{0x2211,0x2211,0xd4},
{0x2213,0x2213,0x2216},
{0x221a,0x221a,0xb2},
{0x221d,0x221d,0xb4},
{0x221e,0x221e,0x88},
{0x221f,0x221f,0x220d},
{0x2220,0x2220,0x94},
{0x2222,0x2222,0x2222},
{0x2225,0x2226,0x220f},
{0x2227,0x2228,0xc0},
{0x2229,0x2229,0xbf},
{0x222a,0x222a,0xbe},
{0x222b,0x222c,0xb6},
{0x222e,0x222e,0xd3},
{0x2234,0x2234,0x89},
{0x2235,0x2235,0xb5},
{0x2236,0x2236,0xd2},
{0x2237,0x2237,0x2081},
{0x223d,0x223d,0xb3},
{0x2243,0x2243,0x2134},
{0x2245,0x2245,0x2133},
{0x2248,0x2248,0x2135},
{0x2250,0x2250,0x2223},
{0x2251,0x2251,0x2213},
{0x2252,0x2252,0x9a},
{0x2253,0x2253,0x2212},
{0x225a,0x225a,0x2231},
{0x2260,0x2260,0x85},
{0x2261,0x2261,0x99},
{0x2262,0x2262,0x221e},
{0x2264,0x2265,0x86},
{0x2266,0x2267,0x2214},
{0x226e,0x226f,0x2229},
{0x2270,0x2273,0x2121},
{0x2276,0x2277,0x2129},
{0x2279,0x2279,0x212b},
{0x227a,0x227b,0x211b},
{0x2280,0x2281,0x211f},
{0x2282,0x2283,0xbc},
{0x2284,0x2284,0x222c},
{0x2285,0x2285,0x222b},
{0x2286,0x2287,0xba},
{0x228a,0x228a,0x2126},
{0x228b,0x228b,0x2128},
{0x2295,0x2297,0x2217},
{0x22a3,0x22a3,0x2226},
{0x22a4,0x22a4,0x2137},
{0x22a5,0x22a5,0x95},
{0x22bb,0x22bc,0x222f},
{0x22ce,0x22cf,0x211d},
{0x22da,0x22db,0x212c},
{0x22ee,0x22ee,0x2080},
{0x22ef,0x22ef,0x6a},
{0x2306,0x2306,0x2232},
{0x2312,0x2312,0x96},
{0x2314,0x2314,0x221b},
{0x2460,0x246e,0x2dd},
{0x246f,0x2473,0x2257},
{0x2474,0x2482,0x33b},
{0x2483,0x2487,0x2352},
{0x249c,0x24b5,0x321},
{0x24b6,0x24cf,0x20c4},
{0x24d0,0x24e9,0x2c3},
{0x2500,0x2500,0x207},
{0x2501,0x2501,0x212},
{0x2502,0x2502,0x208},
{0x2503,0x2503,0x213},
{0x250c,0x250c,0x209},
{0x250d,0x250d,0x22e},
{0x250e,0x250e,0x22d},
{0x250f,0x250f,0x214},
{0x2510,0x2510,0x20a},
{0x2511,0x2511,0x228},
{0x2512,0x2512,0x227},
{0x2513,0x2513,0x215},
{0x2514,0x2514,0x20c},
{0x2515,0x2515,0x22c},
{0x2516,0x2516,0x22b},
{0x2517,0x2517,0x217},
{0x2518,0x2518,0x20b},
{0x2519,0x2519,0x22a},
{0x251a,0x251a,0x229},
{0x251b,0x251b,0x216},
{0x251c,0x251c,0x20d},
{0x251d,0x251d,0x222},
{0x251e,0x251f,0x22f},
{0x2520,0x2520,0x21d},
{0x2521,0x2522,0x231},
{0x2523,0x2523,0x218},
{0x2524,0x2524,0x20f},
{0x2525,0x2525,0x224},
{0x2526,0x2527,0x233},
{0x2528,0x2528,0x21f},
{0x2529,0x252a,0x235},
{0x252b,0x252b,0x21a},
{0x252c,0x252c,0x20e},
{0x252d,0x252e,0x237},
{0x252f,0x252f,0x21e},
{0x2530,0x2530,0x223},
{0x2531,0x2532,0x239},
{0x2533,0x2533,0x219},
{0x2534,0x2534,0x210},
{0x2535,0x2536,0x23b},
{0x2537,0x2537,0x220},
{0x2538,0x2538,0x225},
{0x2539,0x253a,0x23d},
{0x253b,0x253b,0x21b},
{0x253c,0x253c,0x211},
{0x253d,0x253e,0x23f},
{0x253f,0x253f,0x221},
{0x2540,0x2541,0x241},
{0x2542,0x2542,0x226},
{0x2543,0x254a,0x243},
{0x254b,0x254b,0x21c},
{0x2592,0x2592,0xe8},
{0x25a0,0x25a0,0xa5},
{0x25a1,0x25a1,0xa4},
{0x25a3,0x25a3,0xe5},
{0x25a4,0x25a5,0xe9},
{0x25a6,0x25a6,0xed},
{0x25a7,0x25a7,0xec},
{0x25a8,0x25a8,0xeb},
{0x25a9,0x25a9,0xee},
{0x25b1,0x25b1,0x2220},
{0x25b2,0x25b2,0xa7},
{0x25b3,0x25b3,0xa6},
{0x25b5,0x25b5,0x224c},
{0x25b6,0x25b6,0xdc},
{0x25b7,0x25b7,0xdb},
{0x25b9,0x25b9,0x224d},
{0x25bc,0x25bc,0xa9},
{0x25bd,0x25bd,0xa8},
{0x25bf,0x25bf,0x224b},
{0x25c0,0x25c0,0xda},
{0x25c1,0x25c1,0xd9},
{0x25c3,0x25c3,0x224e},
{0x25c6,0x25c6,0xa3},
{0x25c7,0x25c7,0xa2},
{0x25c8,0x25c8,0xe4},
{0x25c9,0x25c9,0xe3},
{0x25ca,0x25ca,0x2253},
{0x25cb,0x25cb,0x9f},
{0x25cc,0x25cc,0x21bf},
{0x25ce,0x25ce,0xa1},
{0x25cf,0x25cf,0xa0},
{0x25d0,0x25d1,0xe6},
{0x25e6,0x25e6,0x2247},
{0x25ef,0x25ef,0x21b9},
{0x2605,0x2605,0x9e},
{0x2606,0x2606,0x9d},
{0x260e,0x260e,0xf1},
{0x260f,0x260f,0xf0},
{0x261c,0x261c,0xf2},
{0x261d,0x261d,0x2406},
{0x261e,0x261e,0xf3},
{0x261f,0x261f,0x2407},
{0x262f,0x262f,0x21d8},
{0x2640,0x2640,0x93},
{0x2642,0x2642,0x92},
{0x2660,0x2661,0xde},
{0x2663,0x2663,0xe2},
{0x2664,0x2664,0xdd},
{0x2665,0x2665,0xe0},
{0x2667,0x2667,0xe1},
{0x2668,0x2668,0xef},
{0x2669,0x266a,0xfd},
{0x266c,0x266c,0xff},
{0x266d,0x266d,0xfc},
{0x266f,0x266f,0x2192},
{0x2716,0x2716,0x21b7},
{0x271a,0x271a,0x21b6},
{0x273d,0x273d,0x219c},
{0x2756,0x2756,0x21bd},
{0x2776,0x277f,0x21e1},
{0x278a,0x2793,0x2096},
{0x3000,0x3002,0x65},
{0x3003,0x3003,0x6c},
{0x3008,0x3011,0x78},
{0x3012,0x3012,0x21fc},
{0x3013,0x3013,0xaf},
{0x3014,0x3015,0x76},
{0x3016,0x3019,0x201b},
{0x301e,0x301f,0x246a},
{0x3020,0x3020,0x21df},
{0x3036,0x3036,0x21fd},
{0x3041,0x3093,0x353},
{0x30a1,0x30f6,0x3a6},
{0x30fb,0x30fb,0x68},
{0x30fc,0x30fc,0x2472},
{0x3131,0x3163,0x166},
{0x3164,0x3164,0x65},
{0x3165,0x318e,0x199},
{0x3200,0x321b,0x305},
{0x321c,0x321c,0x101},
{0x3231,0x3231,0x2254},
{0x3239,0x3239,0x2255},
{0x3260,0x327b,0x2a7},
{0x327f,0x327f,0x100},
{0x328a,0x328f,0x2455},
{0x3290,0x3290,0x2454},
{0x3294,0x3294,0x2378},
{0x329e,0x329e,0x2239},
{0x32a5,0x32a5,0x2388},
{0x3380,0x3384,0x273},
{0x3388,0x3389,0x264},
{0x338a,0x338c,0x286},
{0x338d,0x338f,0x260},
{0x3390,0x3394,0x27e},
{0x3395,0x3397,0x24b},
{0x3398,0x3398,0x24f},
{0x3399,0x33a2,0x255},
{0x33a3,0x33a6,0x251},
{0x33a7,0x33a8,0x267},
{0x33a9,0x33ac,0x28f},
{0x33ad,0x33af,0x28b},
{0x33b0,0x33b9,0x269},
{0x33ba,0x33bf,0x278},
{0x33c0,0x33c1,0x284},
{0x33c2,0x33c2,0x105},
{0x33c3,0x33c3,0x296},
{0x33c4,0x33c4,0x250},
{0x33c5,0x33c5,0x28a},
{0x33c6,0x33c6,0x299},
{0x33c7,0x33c7,0x103},
{0x33c8,0x33c8,0x266},
{0x33c9,0x33c9,0x297},
{0x33ca,0x33ca,0x25f},
{0x33cb,0x33cb,0x2256},
{0x33cf,0x33cf,0x263},
{0x33d0,0x33d0,0x294},
{0x33d3,0x33d3,0x295},
{0x33d6,0x33d6,0x289},
{0x33d8,0x33d8,0x106},
{0x33db,0x33db,0x28e},
{0x33dc,0x33dc,0x298},
{0x33dd,0x33dd,0x293},
{0x4e00,0x4e00,0x193c},
{0x4e01,0x4e01,0x1a30},
{0x4e03,0x4e03,0x1cc4},
{0x4e07,0x4e07,0x123e},
{0x4e08,0x4e08,0x1986},
{0x4e09,0x4e09,0x14c8},
{0x4e0a,0x4e0a,0x14d3},
{0x4e0b,0x4e0b,0x1dc0},
{0x4e0d,0x4e0d,0x13f5},
{0x4e11,0x4e11,0x1c78},
{0x4e14,0x4e14,0x1b81},
{0x4e15,0x4e15,0x143d},
{0x4e16,0x4e16,0x1574},
{0x4e18,0x4e18,0xf35},
{0x4e19,0x4e19,0x13b1},
{0x4e1e,0x4e1e,0x1632},
{0x4e2d,0x4e2d,0x1b0a},
{0x4e32,0x4e32,0xeda},
{0x4e38,0x4e38,0x1eca},
{0x4e39,0x4e39,0x1060},
{0x4e3b,0x4e3b,0x1acc},
{0x4e42,0x4e42,0x178d},
{0x4e43,0x4e43,0x103a},
{0x4e45,0x4e45,0xf36},
{0x4e4b,0x4e4b,0x1b1e},
{0x4e4d,0x4e4d,0x1479},
{0x4e4e,0x4e4e,0x1e78},
{0x4e4f,0x4e4f,0x1dbe},
{0x4e56,0x4e56,0xf0f},
{0x4e58,0x4e58,0x1633},
{0x4e59,0x4e59,0x18ec},
{0x4e5d,0x4e5d,0xf37},
{0x4e5e,0x4e5e,0xe1d},
{0x4e5f,0x4e5f,0x16e6},
{0x4e6b,0x4e6b,0xdac},
{0x4e6d,0x4e6d,0x10e9},
{0x4e73,0x4e73,0x18a5},
{0x4e76,0x4e76,0x13e4},
{0x4e77,0x4e77,0x14c3},
{0x4e7e,0x4e7e,0xe11},
{0x4e82,0x4e82,0x1125},
{0x4e86,0x4e86,0x11c7},
{0x4e88,0x4e88,0x172e},
{0x4e8b,0x4e8b,0x147a},
{0x4e8c,0x4e8c,0x190d},
{0x4e8e,0x4e8e,0x1835},
{0x4e90,0x4e90,0x186c},
{0x4e91,0x4e91,0x185e},
{0x4e92,0x4e92,0x1e79},
{0x4e94,0x4e94,0x17a1},
{0x4e95,0x4e95,0x1a31},
{0x4e98,0x4e98,0xfda},
{0x4e9b,0x4e9b,0x147b},
{0x4e9e,0x4e9e,0x168f},
{0x4ea1,0x4ea1,0x1258},
{0x4ea2,0x4ea2,0x1df6},
{0x4ea4,0x4ea4,0xf1c},
{0x4ea5,0x4ea5,0x1e05},
{0x4ea6,0x4ea6,0x173b},
{0x4ea8,0x4ea8,0x1e5b},
{0x4eab,0x4eab,0x1e1e},
{0x4eac,0x4eac,0xe4c},
{0x4ead,0x4ead,0x1a32},
{0x4eae,0x4eae,0x114b},
{0x4eb6,0x4eb6,0x1061},
{0x4eba,0x4eba,0x192b},
{0x4ec0,0x4ec0,0x168b},
{0x4ec1,0x4ec1,0x192c},
{0x4ec4,0x4ec4,0x1ca3},
{0x4ec7,0x4ec7,0xf38},
{0x4eca,0x4eca,0xfc6},
{0x4ecb,0x4ecb,0xde8},
{0x4ecd,0x4ecd,0x194f},
{0x4ed4,0x4ed4,0x1953},
{0x4ed5,0x4ed5,0x147c},
{0x4ed6,0x4ed6,0x1cd4},
{0x4ed7,0x4ed7,0x1987},
{0x4ed8,0x4ed8,0x13f6},
{0x4ed9,0x4ed9,0x152a},
{0x4edd,0x4edd,0x10eb},
{0x4edf,0x4edf,0x1bec},
{0x4ee3,0x4ee3,0x109a},
{0x4ee4,0x4ee4,0x1189},
{0x4ee5,0x4ee5,0x190e},
{0x4ef0,0x4ef0,0x16c9},
{0x4ef2,0x4ef2,0x1b0b},
{0x4ef6,0x4ef6,0xe12},
{0x4ef7,0x4ef7,0xde9},
{0x4efb,0x4efb,0x1945},
{0x4f01,0x4f01,0xfde},
{0x4f09,0x4f09,0x1df7},
{0x4f0a,0x4f0a,0x190f},
{0x4f0b,0x4f0b,0xfd3},
{0x4f0d,0x4f0d,0x17a2},
{0x4f0e,0x4f0e,0xfdf},
{0x4f0f,0x4f0f,0x13d2},
{0x4f10,0x4f10,0x138d},
{0x4f11,0x4f11,0x1f45},
{0x4f2f,0x4f2f,0x137c},
{0x4f34,0x4f34,0x1329},
{0x4f36,0x4f36,0x118a},
{0x4f38,0x4f38,0x1667},
{0x4f3a,0x4f3a,0x147d},
{0x4f3c,0x4f3c,0x147e},
{0x4f3d,0x4f3d,0xd6c},
{0x4f43,0x4f43,0x19f3},
{0x4f46,0x4f46,0x1062},
{0x4f47,0x4f47,0x19bf},
{0x4f48,0x4f48,0x1d78},
{0x4f4d,0x4f4d,0x188c},
{0x4f4e,0x4f4e,0x19c0},
{0x4f4f,0x4f4f,0x1acd},
{0x4f50,0x4f50,0x1ac6},
{0x4f51,0x4f51,0x1836},
{0x4f55,0x4f55,0x1dc1},
{0x4f59,0x4f59,0x172f},
{0x4f5a,0x4f5a,0x193d},
{0x4f5b,0x4f5b,0x1433},
{0x4f5c,0x4f5c,0x196d},
{0x4f69,0x4f69,0x1d4e},
{0x4f6f,0x4f6f,0x16f7},
{0x4f70,0x4f70,0x137d},
{0x4f73,0x4f73,0xd6d},
{0x4f76,0x4f76,0x101f},
{0x4f7a,0x4f7a,0x19f4},
{0x4f7e,0x4f7e,0x193e},
{0x4f7f,0x4f7f,0x147f},
{0x4f81,0x4f81,0x1668},
{0x4f83,0x4f83,0xd94},
{0x4f84,0x4f84,0x1b67},
{0x4f86,0x4f86,0x1144},
{0x4f88,0x4f88,0x1ca8},
{0x4f8a,0x4f8a,0xeff},
{0x4f8b,0x4f8b,0x119a},
{0x4f8d,0x4f8d,0x163c},
{0x4f8f,0x4f8f,0x1ace},
{0x4f91,0x4f91,0x18a6},
{0x4f96,0x4f96,0x11f2},
{0x4f98,0x4f98,0x1b82},
{0x4f9b,0x4f9b,0xeca},
{0x4f9d,0x4f9d,0x18fa},
{0x4fae,0x4fae,0x129c},
{0x4faf,0x4faf,0x1f1e},
{0x4fb5,0x4fb5,0x1cc7},
{0x4fb6,0x4fb6,0x1158},
{0x4fbf,0x4fbf,0x1d5e},
{0x4fc2,0x4fc2,0xe79},
{0x4fc3,0x4fc3,0x1c49},
{0x4fc4,0x4fc4,0x1690},
{0x4fc9,0x4fc9,0x17a3},
{0x4fca,0x4fca,0x1af6},
{0x4fce,0x4fce,0x1a7e},
{0x4fd1,0x4fd1,0x181e},
{0x4fd3,0x4fd3,0xe4d},
{0x4fd4,0x4fd4,0x1e36},
{0x4fd7,0x4fd7,0x15a1},
{0x4fda,0x4fda,0x1205},
{0x4fdd,0x4fdd,0x13c2},
{0x4fdf,0x4fdf,0x1480},
{0x4fe0,0x4fe0,0x1e4f},
{0x4fe1,0x4fe1,0x1669},
{0x4fee,0x4fee,0x15bf},
{0x4fef,0x4fef,0x13f7},
{0x4ff1,0x4ff1,0xf39},
{0x4ff3,0x4ff3,0x136a},
{0x4ff5,0x4ff5,0x1d98},
{0x4ff8,0x4ff8,0x13e5},
{0x4ffa,0x4ffa,0x1725},
{0x5002,0x5002,0x13b2},
{0x5006,0x5006,0x114c},
{0x5009,0x5009,0x1bb4},
{0x500b,0x500b,0xdea},
{0x500d,0x500d,0x1369},
{0x5011,0x5011,0x12e4},
{0x5012,0x5012,0x10ad},
{0x5016,0x5016,0x1e19},
{0x5019,0x5019,0x1f1f},
{0x501a,0x501a,0x18fb},
{0x501c,0x501c,0x1bde},
{0x501e,0x501e,0xe4e},
{0x501f,0x501f,0x1b83},
{0x5021,0x5021,0x1bb5},
{0x5023,0x5023,0x134d},
{0x5024,0x5024,0x1ca9},
{0x5026,0x5026,0xf81},
{0x5027,0x5027,0x1ab5},
{0x5028,0x5028,0xe01},
{0x502a,0x502a,0x178e},
{0x502b,0x502b,0x11f3},
{0x502c,0x502c,0x1ce2},
{0x502d,0x502d,0x17f3},
{0x503b,0x503b,0x16e7},
{0x5043,0x5043,0x171d},
{0x5047,0x5047,0xd6e},
{0x5048,0x5048,0xe2b},
{0x5049,0x5049,0x188d},
{0x504f,0x504f,0x1d5f},
{0x5055,0x5055,0x1e06},
{0x505a,0x505a,0x1acf},
{0x505c,0x505c,0x1a33},
{0x5065,0x5065,0xe13},
{0x5074,0x5074,0x1ca2},
{0x5075,0x5075,0x1a34},
{0x5076,0x5076,0x1837},
{0x5078,0x5078,0x1d29},
{0x5080,0x5080,0xf10},
{0x5085,0x5085,0x13f8},
{0x508d,0x508d,0x134e},
{0x5091,0x5091,0xe1e},
{0x5098,0x5098,0x14b7},
{0x5099,0x5099,0x143e},
{0x50ac,0x50ac,0x1c5e},
{0x50ad,0x50ad,0x181f},
{0x50b2,0x50b2,0x17a4},
{0x50b3,0x50b3,0x19f5},
{0x50b5,0x50b5,0x1bca},
{0x50b7,0x50b7,0x14d4},
{0x50be,0x50be,0xe4f},
{0x50c5,0x50c5,0xfb7},
{0x50c9,0x50c9,0x1c09},
{0x50ca,0x50ca,0x152b},
{0x50cf,0x50cf,0x14d5},
{0x50d1,0x50d1,0xf1d},
{0x50d5,0x50d5,0x13d3},
{0x50d6,0x50d6,0x1f63},
{0x50da,0x50da,0x11c8},
{0x50de,0x50de,0x188e},
{0x50e5,0x50e5,0x17fc},
{0x50e7,0x50e7,0x1634},
{0x50ed,0x50ed,0x1baa},
{0x50f9,0x50f9,0xd6f},
{0x50fb,0x50fb,0x139c},
{0x50ff,0x50ff,0x1481},
{0x5100,0x5100,0x18fc},
{0x5101,0x5101,0x1af7},
{0x5104,0x5104,0x1718},
{0x5106,0x5106,0xe50},
{0x5109,0x5109,0xe21},
{0x5112,0x5112,0x18a7},
{0x511f,0x511f,0x14d6},
{0x5121,0x5121,0x11bf},
{0x512a,0x512a,0x1838},
{0x5132,0x5132,0x19c1},
{0x5137,0x5137,0x1159},
{0x513a,0x513a,0x1025},
{0x513c,0x513c,0x1726},
{0x5140,0x5140,0x17c9},
{0x5141,0x5141,0x18d7},
{0x5143,0x5143,0x186f},
{0x5144,0x5144,0x1e5c},
{0x5145,0x5145,0x1c8a},
{0x5146,0x5146,0x1a7f},
{0x5147,0x5147,0x1f4d},
{0x5148,0x5148,0x152c},
{0x5149,0x5149,0xf00},
{0x514b,0x514b,0xfb0},
{0x514c,0x514c,0x1d07},
{0x514d,0x514d,0x127f},
{0x514e,0x514e,0x1d19},
{0x5152,0x5152,0x1691},
{0x515c,0x515c,0x10fc},
{0x5162,0x5162,0xfdb},
{0x5165,0x5165,0x194d},
{0x5167,0x5167,0x103b},
{0x5168,0x5168,0x19f6},
{0x5169,0x5169,0x114d},
{0x516a,0x516a,0x18a8},
{0x516b,0x516b,0x1d4b},
{0x516c,0x516c,0xecb},
{0x516d,0x516d,0x11ef},
{0x516e,0x516e,0x1e6f},
{0x5171,0x5171,0xecc},
{0x5175,0x5175,0x13b3},
{0x5176,0x5176,0xfe0},
{0x5177,0x5177,0xf3a},
{0x5178,0x5178,0x19f7},
{0x517c,0x517c,0xe46},
{0x5180,0x5180,0xfe1},
{0x5186,0x5186,0x172d},
{0x518a,0x518a,0x1bd6},
{0x518d,0x518d,0x19aa},
{0x5192,0x5192,0x129d},
{0x5195,0x5195,0x1280},
{0x5197,0x5197,0x1820},
{0x51a0,0x51a0,0xeeb},
{0x51a5,0x51a5,0x128c},
{0x51aa,0x51aa,0x127d},
{0x51ac,0x51ac,0x10ec},
{0x51b6,0x51b6,0x16e8},
{0x51b7,0x51b7,0x1148},
{0x51bd,0x51bd,0x117d},
{0x51c4,0x51c4,0x1bda},
{0x51c6,0x51c6,0x1af8},
{0x51c9,0x51c9,0x114e},
{0x51cb,0x51cb,0x1a80},
{0x51cc,0x51cc,0x11ff},
{0x51cd,0x51cd,0x10ed},
{0x51dc,0x51dc,0x11fe},
{0x51dd,0x51dd,0x18f6},
{0x51de,0x51de,0x1f64},
{0x51e1,0x51e1,0x1391},
{0x51f0,0x51f0,0x1ee0},
{0x51f1,0x51f1,0xdeb},
{0x51f6,0x51f6,0x1f4e},
{0x51f8,0x51f8,0x1bff},
{0x51f9,0x51f9,0x17fd},
{0x51fa,0x51fa,0x1c87},
{0x51fd,0x51fd,0x1de3},
{0x5200,0x5200,0x10ae},
{0x5203,0x5203,0x192d},
{0x5206,0x5206,0x1420},
{0x5207,0x5207,0x1a1c},
{0x5208,0x5208,0x178f},
{0x520a,0x520a,0xd95},
{0x520e,0x520e,0x12e5},
{0x5211,0x5211,0x1e5d},
{0x5217,0x5217,0x117e},
{0x521d,0x521d,0x1c2e},
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{0x5fd8,0x5fd9,0x125a},
{0x5fe0,0x5fe0,0x1c8b},
{0x5feb,0x5feb,0x1cd3},
{0x5ff5,0x5ff5,0x1043},
{0x5ffd,0x5ffd,0x1eaa},
{0x5fff,0x5fff,0x1426},
{0x600f,0x600f,0x16cb},
{0x6012,0x6012,0x104c},
{0x6016,0x6016,0x1d80},
{0x601c,0x601c,0x118e},
{0x601d,0x601d,0x1490},
{0x6020,0x6020,0x1d0a},
{0x6021,0x6021,0x1915},
{0x6025,0x6025,0xfd5},
{0x6027,0x6027,0x1565},
{0x6028,0x6028,0x1878},
{0x602a,0x602a,0xf13},
{0x602f,0x602f,0xe29},
{0x6041,0x6041,0x1949},
{0x6042,0x6042,0x160b},
{0x6043,0x6043,0x1646},
{0x604d,0x604d,0x1ee3},
{0x6050,0x6050,0xed0},
{0x6052,0x6052,0x1dfb},
{0x6055,0x6055,0x1503},
{0x6059,0x6059,0x16fa},
{0x605d,0x605d,0xefc},
{0x6062,0x6062,0x1efc},
{0x6063,0x6063,0x195b},
{0x6064,0x6064,0x1f4a},
{0x6065,0x6065,0x1cad},
{0x6068,0x6068,0x1dd4},
{0x6069,0x6069,0x18e6},
{0x606a,0x606a,0xd8c},
{0x606c,0x606c,0x1044},
{0x606d,0x606d,0xed1},
{0x606f,0x606f,0x165b},
{0x6070,0x6070,0x1f5f},
{0x6085,0x6085,0x1761},
{0x6089,0x6089,0x1681},
{0x608c,0x608c,0x1a6d},
{0x608d,0x608d,0x1dd5},
{0x6094,0x6094,0x1efd},
{0x6096,0x6096,0x1d50},
{0x609a,0x609a,0x15b2},
{0x609b,0x609b,0x1a00},
{0x609f,0x609f,0x17ae},
{0x60a0,0x60a0,0x18b0},
{0x60a3,0x60a3,0x1ecf},
{0x60a4,0x60a4,0x1c56},
{0x60a7,0x60a7,0x120b},
{0x60b0,0x60b0,0x1ab8},
{0x60b2,0x60b2,0x1445},
{0x60b3,0x60b3,0x10ac},
{0x60b4,0x60b4,0x1c90},
{0x60b6,0x60b6,0x1307},
{0x60b8,0x60b8,0xe7f},
{0x60bc,0x60bc,0x10b9},
{0x60bd,0x60bd,0x1bdc},
{0x60c5,0x60c5,0x1a3c},
{0x60c7,0x60c7,0x10e0},
{0x60d1,0x60d1,0x1ea1},
{0x60da,0x60da,0x1eab},
{0x60dc,0x60dc,0x151e},
{0x60df,0x60df,0x18b1},
{0x60e0,0x60e0,0x1e71},
{0x60e1,0x60e1,0x16a5},
{0x60f0,0x60f0,0x1cd9},
{0x60f1,0x60f1,0x1052},
{0x60f3,0x60f3,0x14e1},
{0x60f6,0x60f6,0x1ee4},
{0x60f9,0x60f9,0x16ea},
{0x60fa,0x60fa,0x1566},
{0x60fb,0x60fb,0x1ca5},
{0x6101,0x6101,0x15ca},
{0x6106,0x6106,0xe16},
{0x6108,0x6109,0x18b2},
{0x610d,0x610d,0x1308},
{0x610e,0x610e,0x1d5d},
{0x610f,0x610f,0x18fe},
{0x6115,0x6115,0x16a6},
{0x611a,0x611a,0x183f},
{0x611b,0x611b,0x16d4},
{0x611f,0x611f,0xdba},
{0x6127,0x6127,0xf14},
{0x6130,0x6130,0x1ee5},
{0x6134,0x6134,0x1bbb},
{0x6137,0x6137,0xded},
{0x613c,0x613c,0x166d},
{0x613e,0x613e,0xdee},
{0x613f,0x613f,0x1879},
{0x6142,0x6142,0x1826},
{0x6144,0x6144,0x11f9},
{0x6147,0x6147,0x18e7},
{0x6148,0x6148,0x195c},
{0x614a,0x614a,0xe47},
{0x614b,0x614b,0x1d0b},
{0x614c,0x614c,0x1ee6},
{0x6153,0x6153,0x1d9b},
{0x6155,0x6155,0x12a1},
{0x6158,0x6159,0x1bad},
{0x615d,0x615d,0x1d2f},
{0x615f,0x615f,0x1d1d},
{0x6162,0x6162,0x1243},
{0x6163,0x6163,0xeee},
{0x6164,0x6164,0xd8d},
{0x6167,0x6167,0x1e72},
{0x6168,0x6168,0xdef},
{0x616b,0x616b,0x1ab9},
{0x616e,0x616e,0x115d},
{0x6170,0x6170,0x1894},
{0x6176,0x6176,0xe58},
{0x6177,0x6177,0xdd8},
{0x617d,0x617d,0x1be1},
{0x617e,0x617e,0x1818},
{0x6181,0x6181,0x1c57},
{0x6182,0x6182,0x1840},
{0x618a,0x618a,0x1446},
{0x618e,0x618e,0x1b14},
{0x6190,0x6190,0x1171},
{0x6191,0x6191,0x1475},
{0x6194,0x6194,0x1c31},
{0x6198,0x6198,0x1f6c},
{0x6199,0x6199,0x1f6b},
{0x619a,0x619a,0x1cf4},
{0x61a4,0x61a4,0x1427},
{0x61a7,0x61a7,0x10f0},
{0x61a9,0x61a9,0xe2c},
{0x61ab,0x61ab,0x1309},
{0x61ac,0x61ac,0xe59},
{0x61ae,0x61ae,0x12ce},
{0x61b2,0x61b2,0x1e2b},
{0x61b6,0x61b6,0x1719},
{0x61ba,0x61ba,0x107b},
{0x61be,0x61be,0xdbb},
{0x61c3,0x61c3,0xfba},
{0x61c7,0x61c7,0xd9b},
{0x61c8,0x61c8,0x1e0c},
{0x61c9,0x61c9,0x18f7},
{0x61ca,0x61ca,0x17af},
{0x61cb,0x61cb,0x12cf},
{0x61e6,0x61e6,0x1027},
{0x61f2,0x61f2,0x1b7f},
{0x61f6,0x61f6,0x1117},
{0x61f7,0x61f7,0x1efe},
{0x61f8,0x61f8,0x1e39},
{0x61fa,0x61fa,0x1baf},
{0x61fc,0x61fc,0xf46},
{0x61ff,0x61ff,0x18ff},
{0x6200,0x6200,0x1172},
{0x6207,0x6207,0x1093},
{0x6208,0x6208,0xedc},
{0x620a,0x620a,0x12d0},
{0x620c,0x620c,0x1623},
{0x620d,0x620d,0x15cb},
{0x620e,0x620e,0x18e1},
{0x6210,0x6210,0x1567},
{0x6211,0x6211,0x1695},
{0x6212,0x6212,0xe80},
{0x6216,0x6216,0x1ea2},
{0x621a,0x621a,0x1be2},
{0x621f,0x621f,0xfb3},
{0x6221,0x6221,0xdbc},
{0x622a,0x622a,0x1a1d},
{0x622e,0x622e,0x11f0},
{0x6230,0x6230,0x1a01},
{0x6231,0x6231,0x1f6d},
{0x6234,0x6234,0x10a2},
{0x6236,0x6236,0x1e80},
{0x623e,0x623e,0x115e},
{0x623f,0x623f,0x1354},
{0x6240,0x6240,0x1583},
{0x6241,0x6241,0x1d60},
{0x6247,0x6247,0x1530},
{0x6248,0x6248,0x1e81},
{0x6249,0x6249,0x1447},
{0x624b,0x624b,0x15cc},
{0x624d,0x624d,0x19ae},
{0x6253,0x6253,0x1cda},
{0x6258,0x6258,0x1ce6},
{0x626e,0x626e,0x1428},
{0x6271,0x6271,0xfd6},
{0x6276,0x6276,0x1404},
{0x6279,0x6279,0x1448},
{0x627c,0x627c,0x16dc},
{0x627f,0x627f,0x1637},
{0x6280,0x6280,0xff0},
{0x6284,0x6284,0x1c32},
{0x6289,0x6289,0xe40},
{0x628a,0x628a,0x1d35},
{0x6291,0x6291,0x171a},
{0x6292,0x6292,0x1504},
{0x6295,0x6295,0x1d2c},
{0x6297,0x6297,0x1dfc},
{0x6298,0x6298,0x1a1e},
{0x629b,0x629b,0x1d81},
{0x62ab,0x62ab,0x1dae},
{0x62b1,0x62b1,0x1d82},
{0x62b5,0x62b5,0x19c5},
{0x62b9,0x62b9,0x1252},
{0x62bc,0x62bc,0x16c6},
{0x62bd,0x62bd,0x1c62},
{0x62c2,0x62c2,0x1436},
{0x62c7,0x62c7,0x12d1},
{0x62c8,0x62c8,0x1045},
{0x62c9,0x62c9,0x1139},
{0x62cc,0x62cc,0x132d},
{0x62cd,0x62cd,0x1318},
{0x62cf,0x62cf,0x1028},
{0x62d0,0x62d0,0xf15},
{0x62d2,0x62d2,0xe05},
{0x62d3,0x62d3,0x1be3},
{0x62d4,0x62d4,0x1343},
{0x62d6,0x62d6,0x1cdb},
{0x62d7,0x62d7,0x1804},
{0x62d8,0x62d8,0xf47},
{0x62d9,0x62d9,0x1ab3},
{0x62db,0x62db,0x1c33},
{0x62dc,0x62dc,0x136d},
{0x62ec,0x62ec,0xefd},
{0x62ed,0x62ed,0x165c},
{0x62ee,0x62ee,0x1021},
{0x62ef,0x62ef,0x1b16},
{0x62f1,0x62f1,0xed2},
{0x62f3,0x62f3,0xf86},
{0x62f7,0x62f7,0xe9a},
{0x62fe,0x62fe,0x162e},
{0x62ff,0x62ff,0x1029},
{0x6301,0x6301,0x1b24},
{0x6307,0x6307,0x1b25},
{0x6309,0x6309,0x16b1},
{0x6311,0x6311,0x10ba},
{0x632b,0x632b,0x1aca},
{0x632f,0x632f,0x1b47},
{0x633a,0x633a,0x1a3d},
{0x633b,0x633b,0x174b},
{0x633d,0x633d,0x1244},
{0x633e,0x633e,0x1e53},
{0x6349,0x6349,0x1b8f},
{0x634c,0x634c,0x1d4d},
{0x634f,0x634f,0x102f},
{0x6350,0x6350,0x174a},
{0x6355,0x6355,0x1d83},
{0x6367,0x6367,0x13ea},
{0x6368,0x6368,0x1491},
{0x636e,0x636e,0xe06},
{0x6372,0x6372,0xf87},
{0x6377,0x6377,0x1c16},
{0x637a,0x637a,0x1030},
{0x637b,0x637b,0x1046},
{0x637f,0x637f,0x1505},
{0x6383,0x6383,0x1584},
{0x6388,0x6388,0x15cd},
{0x6389,0x6389,0x10bb},
{0x638c,0x638c,0x1991},
{0x6392,0x6392,0x136e},
{0x6396,0x6396,0x16dd},
{0x6398,0x6398,0xf79},
{0x639b,0x639b,0xf0d},
{0x63a0,0x63a0,0x1149},
{0x63a1,0x63a1,0x1bcf},
{0x63a2,0x63a2,0x1cfc},
{0x63a5,0x63a5,0x1a2d},
{0x63a7,0x63a7,0xed3},
{0x63a8,0x63a8,0x1c63},
{0x63a9,0x63a9,0x1729},
{0x63aa,0x63aa,0x1a85},
{0x63c0,0x63c0,0xd9c},
{0x63c4,0x63c4,0x18b4},
{0x63c6,0x63c6,0xf9d},
{0x63cf,0x63cf,0x12c4},
{0x63d0,0x63d0,0x1a6e},
{0x63d6,0x63d6,0x18f3},
{0x63da,0x63da,0x16fb},
{0x63db,0x63db,0x1ed0},
{0x63e1,0x63e1,0x16a7},
{0x63ed,0x63ed,0xe2d},
{0x63ee,0x63ee,0x1f3f},
{0x63f4,0x63f4,0x187a},
{0x63f6,0x63f6,0x16eb},
{0x63f7,0x63f7,0x14cf},
{0x640d,0x640d,0x15ac},
{0x640f,0x640f,0x1319},
{0x6414,0x6414,0x1585},
{0x6416,0x6416,0x1805},
{0x6417,0x6417,0x10bc},
{0x641c,0x641c,0x15ce},
{0x6422,0x6422,0x1b48},
{0x642c,0x642c,0x132e},
{0x642d,0x642d,0x1d01},
{0x643a,0x643a,0x1f46},
{0x643e,0x643e,0x1b90},
{0x6458,0x6458,0x19df},
{0x6460,0x6460,0x1c58},
{0x6469,0x6469,0x1230},
{0x646f,0x646f,0x1b26},
{0x6478,0x6479,0x12a2},
{0x647a,0x647a,0x1a2e},
{0x6488,0x6488,0x11a0},
{0x6491,0x6491,0x1d17},
{0x6492,0x6492,0x14c4},
{0x6493,0x6493,0x1806},
{0x649a,0x649a,0x1041},
{0x649e,0x649e,0x1094},
{0x64a4,0x64a4,0x1c03},
{0x64a5,0x64a5,0x1344},
{0x64ab,0x64ab,0x12d2},
{0x64ad,0x64ad,0x1d36},
{0x64ae,0x64ae,0x1c5d},
{0x64b0,0x64b0,0x1b96},
{0x64b2,0x64b2,0x131a},
{0x64bb,0x64bb,0x1074},
{0x64c1,0x64c1,0x17cb},
{0x64c4,0x64c4,0x11a1},
{0x64c5,0x64c5,0x1bf1},
{0x64c7,0x64c7,0x1d15},
{0x64ca,0x64ca,0xe2e},
{0x64cd,0x64cd,0x1a86},
{0x64ce,0x64ce,0xe5a},
{0x64d2,0x64d2,0xfc8},
{0x64d4,0x64d4,0x107c},
{0x64d8,0x64d8,0x139f},
{0x64da,0x64da,0xe07},
{0x64e1,0x64e1,0x10a3},
{0x64e2,0x64e2,0x1ce7},
{0x64e5,0x64e5,0x1130},
{0x64e6,0x64e6,0x1ba7},
{0x64e7,0x64e7,0xe08},
{0x64ec,0x64ec,0x1900},
{0x64f2,0x64f2,0x1be4},
{0x64f4,0x64f4,0x1ec5},
{0x64fa,0x64fa,0x1d37},
{0x64fe,0x64fe,0x1807},
{0x6500,0x6500,0x132f},
{0x6504,0x6504,0x1d18},
{0x6518,0x6518,0x16fc},
{0x651d,0x651d,0x155f},
{0x6523,0x6523,0x1173},
{0x652a,0x652a,0xf23},
{0x652b,0x652b,0x1ec6},
{0x652c,0x652c,0x1131},
{0x652f,0x652f,0x1b27},
{0x6536,0x6536,0x15cf},
{0x6537,0x6537,0xe9b},
{0x6538,0x6538,0x18b5},
{0x6539,0x6539,0xdf0},
{0x653b,0x653b,0xed4},
{0x653e,0x653e,0x1355},
{0x653f,0x653f,0x1a3e},
{0x6545,0x6545,0xe9c},
{0x6548,0x6548,0x1f14},
{0x654d,0x654d,0x1506},
{0x654e,0x654e,0xf24},
{0x654f,0x654f,0x130a},
{0x6551,0x6551,0xf48},
{0x6556,0x6556,0x17b0},
{0x6557,0x6557,0x1d51},
{0x655e,0x655e,0x1bbc},
{0x6562,0x6562,0xdbd},
{0x6563,0x6563,0x14ba},
{0x6566,0x6566,0x10e1},
{0x656c,0x656c,0xe5b},
{0x656d,0x656d,0x16fd},
{0x6572,0x6572,0xe9d},
{0x6574,0x6574,0x1a3f},
{0x6575,0x6575,0x19e0},
{0x6577,0x6577,0x1405},
{0x6578,0x6578,0x15d0},
{0x657e,0x657e,0x1531},
{0x6582,0x6582,0x1184},
{0x6583,0x6583,0x1d73},
{0x6585,0x6585,0x1f15},
{0x6587,0x6587,0x12e8},
{0x658c,0x658c,0x146a},
{0x6590,0x6590,0x1449},
{0x6591,0x6591,0x1330},
{0x6597,0x6597,0x10fd},
{0x6599,0x6599,0x11cb},
{0x659b,0x659b,0xeb8},
{0x659c,0x659c,0x1492},
{0x659f,0x659f,0x1b76},
{0x65a1,0x65a1,0x16b9},
{0x65a4,0x65a4,0xfbb},
{0x65a5,0x65a5,0x1be5},
{0x65a7,0x65a7,0x1406},
{0x65ab,0x65ab,0x1970},
{0x65ac,0x65ac,0x1bb0},
{0x65af,0x65af,0x1493},
{0x65b0,0x65b0,0x166e},
{0x65b7,0x65b7,0x1067},
{0x65b9,0x65b9,0x1356},
{0x65bc,0x65bc,0x1710},
{0x65bd,0x65bd,0x1647},
{0x65c1,0x65c1,0x1357},
{0x65c5,0x65c5,0x115f},
{0x65cb,0x65cb,0x1532},
{0x65cc,0x65cc,0x1a40},
{0x65cf,0x65cf,0x1aac},
{0x65d2,0x65d2,0x11e2},
{0x65d7,0x65d7,0xff1},
{0x65e0,0x65e0,0x12d3},
{0x65e3,0x65e3,0xff2},
{0x65e5,0x65e5,0x1940},
{0x65e6,0x65e6,0x1068},
{0x65e8,0x65e8,0x1b28},
{0x65e9,0x65e9,0x1a87},
{0x65ec,0x65ec,0x160c},
{0x65ed,0x65ed,0x1857},
{0x65f1,0x65f1,0x1dd6},
{0x65f4,0x65f4,0x1841},
{0x65fa,0x65fa,0x17ef},
{0x65fb,0x65fc,0x130b},
{0x65fd,0x65fd,0x10e2},
{0x65ff,0x65ff,0x17b1},
{0x6606,0x6606,0xec1},
{0x6607,0x6607,0x1638},
{0x6609,0x6609,0x1358},
{0x660a,0x660a,0x1e82},
{0x660c,0x660c,0x1bbd},
{0x660e,0x660e,0x128f},
{0x660f,0x660f,0x1ea5},
{0x6610,0x6610,0x1429},
{0x6611,0x6611,0xfc9},
{0x6613,0x6613,0x173e},
{0x6614,0x6614,0x151f},
{0x6615,0x6615,0x1f53},
{0x661e,0x661e,0x13b6},
{0x661f,0x661f,0x1568},
{0x6620,0x6620,0x1775},
{0x6625,0x6625,0x1c84},
{0x6627,0x6627,0x1268},
{0x6628,0x6628,0x1971},
{0x662d,0x662d,0x1586},
{0x662f,0x662f,0x1648},
{0x6630,0x6630,0x1dc5},
{0x6631,0x6631,0x1858},
{0x6634,0x6634,0x12c5},
{0x6636,0x6636,0x1bbe},
{0x663a,0x663a,0x13b7},
{0x663b,0x663b,0x16cc},
{0x6641,0x6641,0x1a88},
{0x6642,0x6642,0x1649},
{0x6643,0x6644,0x1ee7},
{0x6649,0x6649,0x1b49},
{0x664b,0x664b,0x1b4a},
{0x664f,0x664f,0x16b2},
{0x6659,0x6659,0x1afc},
{0x665b,0x665b,0x1e3a},
{0x665d,0x665d,0x1ad9},
{0x665e,0x665e,0x1f6e},
{0x665f,0x665f,0x1569},
{0x6664,0x6664,0x17b2},
{0x6665,0x6665,0x1ed2},
{0x6666,0x6666,0x1eff},
{0x6667,0x6667,0x1e83},
{0x6668,0x6668,0x166f},
{0x6669,0x6669,0x1245},
{0x666b,0x666b,0x1ce8},
{0x666e,0x666e,0x13c6},
{0x666f,0x666f,0xe5c},
{0x6673,0x6673,0x1520},
{0x6674,0x6674,0x1c1e},
{0x6676,0x6676,0x1a41},
{0x6677,0x6677,0xf96},
{0x6678,0x6678,0x1a42},
{0x667a,0x667a,0x1b29},
{0x6684,0x6684,0x1f37},
{0x6687,0x6687,0xd77},
{0x6688,0x6688,0x1f34},
{0x6689,0x6689,0x1f40},
{0x668e,0x668e,0x1776},
{0x6690,0x6690,0x1895},
{0x6691,0x6691,0x1507},
{0x6696,0x6696,0x102c},
{0x6697,0x6697,0x16c1},
{0x6698,0x6698,0x16fe},
{0x669d,0x669d,0x1290},
{0x66a0,0x66a0,0xe9e},
{0x66a2,0x66a2,0x1bbf},
{0x66ab,0x66ab,0x1980},
{0x66ae,0x66ae,0x12a4},
{0x66b2,0x66b2,0x1992},
{0x66b3,0x66b3,0x1e73},
{0x66b4,0x66b4,0x1d94},
{0x66b9,0x66b9,0x1558},
{0x66bb,0x66bb,0xe5d},
{0x66be,0x66be,0x10e3},
{0x66c4,0x66c4,0x176f},
{0x66c6,0x66c6,0x116b},
{0x66c7,0x66c7,0x107d},
{0x66c9,0x66c9,0x1f16},
{0x66d6,0x66d6,0x16d5},
{0x66d9,0x66d9,0x1508},
{0x66dc,0x66dc,0x1808},
{0x66dd,0x66dd,0x1d95},
{0x66e0,0x66e0,0xf04},
{0x66e6,0x66e6,0x1f6f},
{0x66f0,0x66f0,0x17ed},
{0x66f2,0x66f2,0xeb9},
{0x66f3,0x66f3,0x1791},
{0x66f4,0x66f4,0xe5e},
{0x66f7,0x66f7,0xdae},
{0x66f8,0x66f8,0x1509},
{0x66f9,0x66f9,0x1a8a},
{0x66fa,0x66fa,0x1a89},
{0x66fc,0x66fc,0x1246},
{0x66fe,0x66fe,0x1b15},
{0x66ff,0x66ff,0x1c26},
{0x6700,0x6700,0x1c60},
{0x6703,0x6703,0x1f00},
{0x6708,0x6708,0x1889},
{0x6709,0x6709,0x18b6},
{0x670b,0x670b,0x1438},
{0x670d,0x670d,0x13d8},
{0x6714,0x6714,0x14b6},
{0x6715,0x6715,0x1b77},
{0x6717,0x6717,0x113d},
{0x671b,0x671b,0x125c},
{0x671d,0x671d,0x1a8b},
{0x671e,0x671f,0xff3},
{0x6726,0x6726,0x12be},
{0x6727,0x6727,0x11ba},
{0x6728,0x6728,0x12b4},
{0x672a,0x672a,0x12f9},
{0x672b,0x672b,0x1253},
{0x672c,0x672c,0x13e3},
{0x672d,0x672d,0x1ba8},
{0x672e,0x672e,0x1c88},
{0x6731,0x6731,0x1ada},
{0x6734,0x6734,0x131b},
{0x6736,0x6736,0x1cdc},
{0x673a,0x673a,0xf90},
{0x673d,0x673d,0x1f27},
{0x6746,0x6746,0xd9d},
{0x6749,0x6749,0x14c9},
{0x674e,0x674e,0x120c},
{0x674f,0x674f,0x1e1b},
{0x6750,0x6750,0x19af},
{0x6751,0x6751,0x1c51},
{0x6753,0x6753,0x1d9c},
{0x6756,0x6756,0x1993},
{0x675c,0x675c,0x10fe},
{0x675e,0x675e,0xff5},
{0x675f,0x675f,0x15a3},
{0x676d,0x676d,0x1dfd},
{0x676f,0x676f,0x136f},
{0x6770,0x6770,0xe1f},
{0x6771,0x6771,0x10f1},
{0x6773,0x6773,0x12c6},
{0x6775,0x6775,0x19c6},
{0x6777,0x6777,0x1d38},
{0x677b,0x677b,0x1057},
{0x677e,0x677e,0x15b3},
{0x677f,0x677f,0x1d44},
{0x6787,0x6787,0x144a},
{0x6789,0x6789,0x17f0},
{0x678b,0x678b,0x1359},
{0x678f,0x678f,0x1032},
{0x6790,0x6790,0x1521},
{0x6793,0x6793,0x10ff},
{0x6795,0x6795,0x1cc9},
{0x6797,0x6797,0x1227},
{0x679a,0x679a,0x1269},
{0x679c,0x679c,0xedd},
{0x679d,0x679d,0x1b2a},
{0x67af,0x67af,0xe9f},
{0x67b0,0x67b0,0x1d6b},
{0x67b3,0x67b3,0x1b2b},
{0x67b6,0x67b7,0xd78},
{0x67b8,0x67b8,0xf49},
{0x67be,0x67be,0x164a},
{0x67c4,0x67c4,0x13b8},
{0x67cf,0x67cf,0x137f},
{0x67d0,0x67d0,0x12a5},
{0x67d1,0x67d1,0xdbe},
{0x67d2,0x67d2,0x1cc5},
{0x67d3,0x67d3,0x1766},
{0x67d4,0x67d4,0x18b7},
{0x67da,0x67da,0x18b8},
{0x67dd,0x67dd,0x1ce9},
{0x67e9,0x67e9,0xf4a},
{0x67ec,0x67ec,0xd9e},
{0x67ef,0x67ef,0xd7a},
{0x67f0,0x67f0,0x103d},
{0x67f1,0x67f1,0x1adb},
{0x67f3,0x67f3,0x11e3},
{0x67f4,0x67f4,0x164b},
{0x67f5,0x67f5,0x1bd7},
{0x67f6,0x67f6,0x1494},
{0x67fb,0x67fb,0x1495},
{0x67fe,0x67fe,0x1a43},
{0x6812,0x6812,0x160d},
{0x6813,0x6813,0x1a02},
{0x6816,0x6816,0x150a},
{0x6817,0x6817,0x11fa},
{0x6821,0x6821,0xf25},
{0x6822,0x6822,0x1380},
{0x682a,0x682a,0x1adc},
{0x682f,0x682f,0x1859},
{0x6838,0x6838,0x1e18},
{0x6839,0x6839,0xfbc},
{0x683c,0x683c,0xe2f},
{0x683d,0x683d,0x19b0},
{0x6840,0x6840,0xe20},
{0x6841,0x6841,0x1dfe},
{0x6842,0x6842,0xe81},
{0x6843,0x6843,0x10bd},
{0x6848,0x6848,0x16b3},
{0x684e,0x684e,0x1b6c},
{0x6850,0x6850,0x10f2},
{0x6851,0x6851,0x14e2},
{0x6853,0x6853,0x1ed3},
{0x6854,0x6854,0x1022},
{0x686d,0x686d,0x1b4b},
{0x6876,0x6876,0x1d1e},
{0x687f,0x687f,0xd9f},
{0x6881,0x6881,0x114f},
{0x6885,0x6885,0x126a},
{0x688f,0x688f,0xeba},
{0x6893,0x6893,0x19b1},
{0x6894,0x6894,0x1cae},
{0x6897,0x6897,0xe5f},
{0x689d,0x689d,0x1a8c},
{0x689f,0x689f,0x1f17},
{0x68a1,0x68a1,0x17de},
{0x68a2,0x68a2,0x1c34},
{0x68a7,0x68a7,0x17b3},
{0x68a8,0x68a8,0x120d},
{0x68ad,0x68ad,0x1496},
{0x68af,0x68af,0x1a6f},
{0x68b0,0x68b0,0xe82},
{0x68b1,0x68b1,0xec2},
{0x68b3,0x68b3,0x1587},
{0x68b5,0x68b5,0x1393},
{0x68b6,0x68b6,0x12fa},
{0x68c4,0x68c4,0xff7},
{0x68c5,0x68c5,0x13b9},
{0x68c9,0x68c9,0x1282},
{0x68cb,0x68cb,0xff6},
{0x68cd,0x68cd,0xec3},
{0x68d2,0x68d2,0x13eb},
{0x68d5,0x68d5,0x1aba},
{0x68d7,0x68d7,0x1a8d},
{0x68d8,0x68d8,0xfb4},
{0x68da,0x68da,0x1439},
{0x68df,0x68df,0x10f3},
{0x68e0,0x68e0,0x1095},
{0x68e7,0x68e7,0x197b},
{0x68e8,0x68e8,0xe83},
{0x68ee,0x68ee,0x14ca},
{0x68f2,0x68f2,0x150b},
{0x68f9,0x68f9,0x10be},
{0x68fa,0x68fa,0xeef},
{0x6900,0x6900,0x17df},
{0x6905,0x6905,0x1901},
{0x690d,0x690d,0x165d},
{0x690e,0x690e,0x1c64},
{0x6912,0x6912,0x1c35},
{0x6927,0x6927,0x1291},
{0x6930,0x6930,0x16ec},
{0x693d,0x693d,0x174c},
{0x693f,0x693f,0x1c85},
{0x694a,0x694a,0x16ff},
{0x6953,0x6953,0x1da8},
{0x6954,0x6954,0x154c},
{0x6955,0x6955,0x1cdd},
{0x6957,0x6957,0xe17},
{0x6959,0x6959,0x12d4},
{0x695a,0x695a,0x1c36},
{0x695e,0x695e,0x1200},
{0x6960,0x6960,0x1033},
{0x6961,0x6962,0x18b9},
{0x6963,0x6963,0x12fb},
{0x6968,0x6968,0x1a44},
{0x696b,0x696b,0x1b10},
{0x696d,0x696d,0x172c},
{0x696e,0x696e,0x19c7},
{0x696f,0x696f,0x160e},
{0x6975,0x6975,0xfb5},
{0x6977,0x6977,0x1e0d},
{0x6978,0x6978,0x1c65},
{0x6979,0x6979,0x1777},
{0x6995,0x6995,0x1827},
{0x699b,0x699b,0x1b4c},
{0x699c,0x699c,0x135a},
{0x69a5,0x69a5,0x1ee9},
{0x69a7,0x69a7,0x144b},
{0x69ae,0x69ae,0x1778},
{0x69b4,0x69b4,0x11e4},
{0x69bb,0x69bb,0x1d02},
{0x69c1,0x69c1,0xea0},
{0x69c3,0x69c3,0x1331},
{0x69cb,0x69cb,0xf4b},
{0x69cc,0x69cc,0x1d24},
{0x69cd,0x69cd,0x1bc0},
{0x69d0,0x69d0,0xf16},
{0x69e8,0x69e8,0xee8},
{0x69ea,0x69ea,0xdf1},
{0x69fb,0x69fb,0xf9e},
{0x69fd,0x69fd,0x1a8e},
{0x69ff,0x69ff,0xfbd},
{0x6a02,0x6a02,0x16a8},
{0x6a0a,0x6a0a,0x1385},
{0x6a11,0x6a11,0x1150},
{0x6a13,0x6a13,0x11d7},
{0x6a17,0x6a17,0x19c8},
{0x6a19,0x6a19,0x1d9d},
{0x6a1e,0x6a1e,0x1c66},
{0x6a1f,0x6a1f,0x1994},
{0x6a21,0x6a21,0x12a6},
{0x6a23,0x6a23,0x1700},
{0x6a35,0x6a35,0x1c37},
{0x6a38,0x6a38,0x131c},
{0x6a39,0x6a39,0x15d1},
{0x6a3a,0x6a3a,0x1eba},
{0x6a3d,0x6a3d,0x1afd},
{0x6a44,0x6a44,0xdbf},
{0x6a48,0x6a48,0x1809},
{0x6a4b,0x6a4b,0xf26},
{0x6a52,0x6a52,0x185f},
{0x6a53,0x6a53,0x160f},
{0x6a58,0x6a58,0xfaf},
{0x6a59,0x6a59,0x110e},
{0x6a5f,0x6a5f,0xff8},
{0x6a61,0x6a61,0x14e3},
{0x6a6b,0x6a6b,0x1f0f},
{0x6a80,0x6a80,0x1069},
{0x6a84,0x6a84,0xe30},
{0x6a89,0x6a89,0x1a45},
{0x6a8d,0x6a8d,0x171b},
{0x6a8e,0x6a8e,0xfca},
{0x6a97,0x6a97,0x13a0},
{0x6a9c,0x6a9c,0x1f01},
{0x6aa2,0x6aa2,0xe24},
{0x6aa3,0x6aa3,0x1995},
{0x6ab3,0x6ab3,0x146b},
{0x6abb,0x6abb,0x1de8},
{0x6ac2,0x6ac2,0x10bf},
{0x6ac3,0x6ac3,0xf91},
{0x6ad3,0x6ad3,0x11a2},
{0x6ada,0x6ada,0x1160},
{0x6adb,0x6adb,0x1b0f},
{0x6af6,0x6af6,0x1e2c},
{0x6afb,0x6afb,0x16e2},
{0x6b04,0x6b04,0x1127},
{0x6b0a,0x6b0a,0xf88},
{0x6b0c,0x6b0c,0x1996},
{0x6b12,0x6b12,0x1128},
{0x6b16,0x6b16,0x1132},
{0x6b20,0x6b20,0x1f5b},
{0x6b21,0x6b21,0x1b88},
{0x6b23,0x6b23,0x1f54},
{0x6b32,0x6b32,0x1819},
{0x6b3a,0x6b3a,0xff9},
{0x6b3d,0x6b3d,0x1f5c},
{0x6b3e,0x6b3e,0xef0},
{0x6b46,0x6b46,0x1f5d},
{0x6b47,0x6b47,0x1e2f},
{0x6b4c,0x6b4c,0xd7b},
{0x6b4e,0x6b4e,0x1cf5},
{0x6b50,0x6b50,0xf4c},
{0x6b5f,0x6b5f,0x1731},
{0x6b61,0x6b61,0x1ed1},
{0x6b62,0x6b62,0x1b2c},
{0x6b63,0x6b63,0x1a46},
{0x6b64,0x6b64,0x1b89},
{0x6b65,0x6b65,0x13c7},
{0x6b66,0x6b66,0x12d5},
{0x6b6a,0x6b6a,0x17f5},
{0x6b72,0x6b72,0x1576},
{0x6b77,0x6b77,0x116c},
{0x6b78,0x6b78,0xf97},
{0x6b7b,0x6b7b,0x1497},
{0x6b7f,0x6b7f,0x12bb},
{0x6b83,0x6b83,0x16cd},
{0x6b84,0x6b84,0x1b4d},
{0x6b86,0x6b86,0x1d0c},
{0x6b89,0x6b89,0x1610},
{0x6b8a,0x6b8a,0x15d2},
{0x6b96,0x6b96,0x165e},
{0x6b98,0x6b98,0x197c},
{0x6b9e,0x6b9e,0x1860},
{0x6bae,0x6bae,0x1185},
{0x6baf,0x6baf,0x146c},
{0x6bb2,0x6bb2,0x1559},
{0x6bb5,0x6bb5,0x106a},
{0x6bb7,0x6bb7,0x18e8},
{0x6bba,0x6bba,0x14c5},
{0x6bbc,0x6bbc,0xd8e},
{0x6bbf,0x6bbf,0x1a03},
{0x6bc1,0x6bc1,0x1f3c},
{0x6bc5,0x6bc5,0x1902},
{0x6bc6,0x6bc6,0xf4d},
{0x6bcb,0x6bcb,0x12d6},
{0x6bcd,0x6bcd,0x12a7},
{0x6bcf,0x6bcf,0x126b},
{0x6bd2,0x6bd2,0x10d5},
{0x6bd3,0x6bd3,0x18d4},
{0x6bd4,0x6bd4,0x144c},
{0x6bd6,0x6bd8,0x144d},
{0x6bdb,0x6bdb,0x12a8},
{0x6beb,0x6beb,0x1e84},
{0x6bec,0x6bec,0xf4e},
{0x6c08,0x6c08,0x1a04},
{0x6c0f,0x6c0f,0x168e},
{0x6c11,0x6c11,0x130d},
{0x6c13,0x6c13,0x1278},
{0x6c23,0x6c23,0xffa},
{0x6c34,0x6c34,0x15d3},
{0x6c37,0x6c37,0x1476},
{0x6c38,0x6c38,0x1779},
{0x6c3e,0x6c3e,0x1394},
{0x6c40,0x6c40,0x1a47},
{0x6c41,0x6c41,0x1b11},
{0x6c42,0x6c42,0xf4f},
{0x6c4e,0x6c4e,0x1395},
{0x6c50,0x6c50,0x1522},
{0x6c55,0x6c55,0x14bb},
{0x6c57,0x6c57,0x1dd7},
{0x6c5a,0x6c5a,0x17b4},
{0x6c5d,0x6c5d,0x1732},
{0x6c5e,0x6c5e,0x1eaf},
{0x6c5f,0x6c5f,0xdd9},
{0x6c60,0x6c60,0x1b2d},
{0x6c68,0x6c68,0xec8},
{0x6c6a,0x6c6a,0x17f1},
{0x6c6d,0x6c6d,0x1792},
{0x6c70,0x6c70,0x1d0d},
{0x6c72,0x6c72,0xfd7},
{0x6c76,0x6c76,0x12e9},
{0x6c7a,0x6c7a,0xe41},
{0x6c7d,0x6c7d,0xffb},
{0x6c7e,0x6c7e,0x142a},
{0x6c81,0x6c81,0x1685},
{0x6c82,0x6c82,0xffc},
{0x6c83,0x6c83,0x17bf},
{0x6c85,0x6c85,0x187b},
{0x6c86,0x6c86,0x1dff},
{0x6c87,0x6c87,0x174d},
{0x6c88,0x6c88,0x1cca},
{0x6c8c,0x6c8c,0x10e4},
{0x6c90,0x6c90,0x12b5},
{0x6c92,0x6c92,0x12bc},
{0x6c93,0x6c93,0x108a},
{0x6c94,0x6c94,0x1283},
{0x6c95,0x6c95,0x12f1},
{0x6c96,0x6c96,0x1c8c},
{0x6c99,0x6c99,0x1498},
{0x6c9a,0x6c9a,0x1b2e},
{0x6c9b,0x6c9b,0x1d52},
{0x6cab,0x6cab,0x1254},
{0x6cae,0x6cae,0x19c9},
{0x6cb3,0x6cb3,0x1dc6},
{0x6cb8,0x6cb8,0x1450},
{0x6cb9,0x6cb9,0x18bb},
{0x6cbb,0x6cbb,0x1caf},
{0x6cbc,0x6cbc,0x1588},
{0x6cbd,0x6cbd,0xea1},
{0x6cbe,0x6cbe,0x1c0b},
{0x6cbf,0x6cbf,0x174e},
{0x6cc1,0x6cc1,0x1eea},
{0x6cc2,0x6cc2,0x1e60},
{0x6cc4,0x6cc4,0x154d},
{0x6cc9,0x6cc9,0x1bf2},
{0x6cca,0x6cca,0x131d},
{0x6ccc,0x6ccc,0x1db7},
{0x6cd3,0x6cd3,0x1eb0},
{0x6cd5,0x6cd5,0x139a},
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{0x6ceb,0x6ceb,0x1e3b},
{0x6cee,0x6cee,0x1332},
{0x6cef,0x6cef,0x130e},
{0x6cf0,0x6cf0,0x1d0e},
{0x6cf3,0x6cf3,0x177a},
{0x6d0b,0x6d0b,0x1701},
{0x6d0c,0x6d0c,0x1180},
{0x6d11,0x6d11,0x13c8},
{0x6d17,0x6d17,0x1577},
{0x6d19,0x6d19,0x15d4},
{0x6d1b,0x6d1b,0x111e},
{0x6d1e,0x6d1e,0x10f4},
{0x6d25,0x6d25,0x1b4e},
{0x6d27,0x6d27,0x18bc},
{0x6d29,0x6d29,0x154e},
{0x6d2a,0x6d2a,0x1eb1},
{0x6d32,0x6d32,0x1ade},
{0x6d35,0x6d35,0x1611},
{0x6d36,0x6d36,0x1f50},
{0x6d38,0x6d38,0xf05},
{0x6d39,0x6d39,0x187c},
{0x6d3b,0x6d3b,0x1edb},
{0x6d3d,0x6d3d,0x1f60},
{0x6d3e,0x6d3e,0x1d3a},
{0x6d41,0x6d41,0x11e5},
{0x6d59,0x6d59,0x1a1f},
{0x6d5a,0x6d5a,0x1afe},
{0x6d5c,0x6d5c,0x146d},
{0x6d63,0x6d63,0x17e0},
{0x6d66,0x6d66,0x1d85},
{0x6d69,0x6d69,0x1e85},
{0x6d6a,0x6d6a,0x113e},
{0x6d6c,0x6d6c,0x120e},
{0x6d6e,0x6d6e,0x1407},
{0x6d74,0x6d74,0x181a},
{0x6d77,0x6d77,0x1e0e},
{0x6d78,0x6d78,0x1ccb},
{0x6d79,0x6d79,0x1e54},
{0x6d7f,0x6d7f,0x1d53},
{0x6d85,0x6d85,0x1762},
{0x6d87,0x6d87,0xe60},
{0x6d88,0x6d88,0x1589},
{0x6d89,0x6d89,0x1560},
{0x6d8c,0x6d8c,0x1828},
{0x6d8d,0x6d8d,0x1f18},
{0x6d8e,0x6d8e,0x174f},
{0x6d91,0x6d91,0x15a4},
{0x6d93,0x6d93,0x1750},
{0x6d95,0x6d95,0x1c27},
{0x6daf,0x6daf,0x16d6},
{0x6db2,0x6db2,0x16de},
{0x6db5,0x6db5,0x1de9},
{0x6dc0,0x6dc0,0x1a48},
{0x6dc3,0x6dc3,0xf89},
{0x6dc4,0x6dc4,0x1cb0},
{0x6dc5,0x6dc5,0x1523},
{0x6dc6,0x6dc6,0x1f19},
{0x6dc7,0x6dc7,0xffd},
{0x6dcb,0x6dcb,0x1228},
{0x6dcf,0x6dcf,0x1e86},
{0x6dd1,0x6dd1,0x1601},
{0x6dd8,0x6dd8,0x10c0},
{0x6dd9,0x6dd9,0x1abb},
{0x6dda,0x6dda,0x11d8},
{0x6dde,0x6dde,0x15b4},
{0x6de1,0x6de1,0x107e},
{0x6de8,0x6de8,0x1a49},
{0x6dea,0x6dea,0x11f5},
{0x6deb,0x6deb,0x18ee},
{0x6dee,0x6dee,0x1f02},
{0x6df1,0x6df1,0x1686},
{0x6df3,0x6df3,0x1612},
{0x6df5,0x6df5,0x1751},
{0x6df7,0x6df7,0x1ea6},
{0x6df8,0x6df8,0x1c1f},
{0x6df9,0x6df9,0x172a},
{0x6dfa,0x6dfa,0x1bf3},
{0x6dfb,0x6dfb,0x1c0c},
{0x6e17,0x6e17,0x14cb},
{0x6e19,0x6e19,0x1ed4},
{0x6e1a,0x6e1a,0x19ca},
{0x6e1b,0x6e1b,0xdc0},
{0x6e1f,0x6e1f,0x1a4a},
{0x6e20,0x6e20,0xe09},
{0x6e21,0x6e21,0x10c1},
{0x6e23,0x6e23,0x149a},
{0x6e24,0x6e24,0x1345},
{0x6e25,0x6e25,0x16a9},
{0x6e26,0x6e26,0x17d3},
{0x6e2b,0x6e2b,0x154f},
{0x6e2c,0x6e2c,0x1ca6},
{0x6e2d,0x6e2d,0x1896},
{0x6e2f,0x6e2f,0x1e00},
{0x6e32,0x6e32,0x1533},
{0x6e34,0x6e34,0xdaf},
{0x6e36,0x6e36,0x177b},
{0x6e38,0x6e38,0x18bd},
{0x6e3a,0x6e3a,0x12c7},
{0x6e3c,0x6e3c,0x12fc},
{0x6e3d,0x6e3d,0x19b2},
{0x6e3e,0x6e3e,0x1ea7},
{0x6e43,0x6e43,0x1370},
{0x6e44,0x6e44,0x12fd},
{0x6e4a,0x6e4a,0x1adf},
{0x6e4d,0x6e4d,0x106b},
{0x6e56,0x6e56,0x1e87},
{0x6e58,0x6e58,0x14e4},
{0x6e5b,0x6e5b,0x107f},
{0x6e5c,0x6e5c,0x165f},
{0x6e5e,0x6e5e,0x1a4b},
{0x6e5f,0x6e5f,0x1eeb},
{0x6e67,0x6e67,0x1829},
{0x6e6b,0x6e6b,0x1c67},
{0x6e6e,0x6e6e,0x1935},
{0x6e6f,0x6e6f,0x1d05},
{0x6e72,0x6e72,0x187d},
{0x6e73,0x6e73,0x1034},
{0x6e7a,0x6e7a,0x13c9},
{0x6e90,0x6e90,0x187e},
{0x6e96,0x6e96,0x1aff},
{0x6e9c,0x6e9c,0x11e6},
{0x6e9d,0x6e9d,0xf50},
{0x6e9f,0x6e9f,0x1292},
{0x6ea2,0x6ea2,0x1941},
{0x6ea5,0x6ea5,0x1408},
{0x6eaa,0x6eaa,0xe84},
{0x6eab,0x6eab,0x17c3},
{0x6eaf,0x6eaf,0x158a},
{0x6eb1,0x6eb1,0x1b4f},
{0x6eb6,0x6eb6,0x182a},
{0x6eba,0x6eba,0x105d},
{0x6ec2,0x6ec2,0x135b},
{0x6ec4,0x6ec4,0x1bc1},
{0x6ec5,0x6ec5,0x128a},
{0x6ec9,0x6ec9,0x1eec},
{0x6ecb,0x6ecb,0x195d},
{0x6ecc,0x6ecc,0x1be6},
{0x6ece,0x6ece,0x1e61},
{0x6ed1,0x6ed1,0x1edc},
{0x6ed3,0x6ed3,0x19b3},
{0x6ed4,0x6ed4,0x10c2},
{0x6eef,0x6eef,0x1c28},
{0x6ef4,0x6ef4,0x19e1},
{0x6ef8,0x6ef8,0x1e88},
{0x6efe,0x6efe,0xec4},
{0x6eff,0x6eff,0x1247},
{0x6f01,0x6f01,0x1711},
{0x6f02,0x6f02,0x1d9e},
{0x6f06,0x6f06,0x1cc6},
{0x6f0f,0x6f0f,0x11d9},
{0x6f11,0x6f11,0xdf2},
{0x6f14,0x6f14,0x1752},
{0x6f15,0x6f15,0x1a8f},
{0x6f20,0x6f20,0x123a},
{0x6f22,0x6f22,0x1dd8},
{0x6f23,0x6f23,0x1174},
{0x6f2b,0x6f2b,0x1248},
{0x6f2c,0x6f2c,0x1b2f},
{0x6f31,0x6f31,0x15d5},
{0x6f32,0x6f32,0x1bc2},
{0x6f38,0x6f38,0x1a27},
{0x6f3f,0x6f3f,0x1997},
{0x6f41,0x6f41,0x177c},
{0x6f51,0x6f51,0x1346},
{0x6f54,0x6f54,0xe42},
{0x6f57,0x6f57,0x1b79},
{0x6f58,0x6f58,0x1333},
{0x6f5a,0x6f5a,0x1602},
{0x6f5b,0x6f5b,0x1981},
{0x6f5e,0x6f5e,0x11a3},
{0x6f5f,0x6f5f,0x1524},
{0x6f62,0x6f62,0x1eed},
{0x6f64,0x6f64,0x18da},
{0x6f6d,0x6f6d,0x1080},
{0x6f6e,0x6f6e,0x1a90},
{0x6f70,0x6f70,0xf92},
{0x6f7a,0x6f7a,0x197d},
{0x6f7c,0x6f7c,0x10f5},
{0x6f7d,0x6f7d,0x13ca},
{0x6f7e,0x6f7e,0x121f},
{0x6f81,0x6f81,0x14d0},
{0x6f84,0x6f84,0x1b80},
{0x6f88,0x6f88,0x1c04},
{0x6f8d,0x6f8d,0x1ae0},
{0x6f8e,0x6f8e,0x1d5a},
{0x6f90,0x6f90,0x1861},
{0x6f94,0x6f94,0x1e89},
{0x6f97,0x6f97,0xda0},
{0x6fa3,0x6fa3,0x1dd9},
{0x6fa4,0x6fa4,0x1d16},
{0x6fa7,0x6fa7,0x119b},
{0x6fae,0x6fae,0x1f03},
{0x6faf,0x6faf,0x1b97},
{0x6fb1,0x6fb1,0x1a05},
{0x6fb3,0x6fb3,0x17b5},
{0x6fb9,0x6fb9,0x1081},
{0x6fbe,0x6fbe,0x1075},
{0x6fc0,0x6fc0,0xe31},
{0x6fc1,0x6fc1,0x1cea},
{0x6fc2,0x6fc2,0x1186},
{0x6fc3,0x6fc3,0x104f},
{0x6fca,0x6fca,0x1793},
{0x6fd5,0x6fd5,0x162d},
{0x6fda,0x6fda,0x177d},
{0x6fdf,0x6fdf,0x1a70},
{0x6fe0,0x6fe0,0x1e8a},
{0x6fe1,0x6fe1,0x18be},
{0x6fe4,0x6fe4,0x10c3},
{0x6fe9,0x6fe9,0x1e8b},
{0x6feb,0x6feb,0x1133},
{0x6fec,0x6fec,0x1b00},
{0x6fef,0x6fef,0x1ceb},
{0x6ff1,0x6ff1,0x146e},
{0x6ffe,0x6ffe,0x1161},
{0x7001,0x7001,0x1702},
{0x7005,0x7005,0x1e62},
{0x7006,0x7006,0x10d6},
{0x7009,0x7009,0x149b},
{0x700b,0x700b,0x1687},
{0x700f,0x700f,0x11e7},
{0x7011,0x7011,0x1d96},
{0x7015,0x7015,0x146f},
{0x7018,0x7018,0x11a4},
{0x701a,0x701a,0x1dda},
{0x701b,0x701b,0x177e},
{0x701c,0x701c,0x18e2},
{0x701d,0x701d,0x116d},
{0x701e,0x701e,0x1a4c},
{0x701f,0x701f,0x158b},
{0x7023,0x7023,0x1e0f},
{0x7027,0x7027,0x11bb},
{0x7028,0x7028,0x11c0},
{0x702f,0x702f,0x177f},
{0x7037,0x7037,0x1925},
{0x703e,0x703e,0x1129},
{0x704c,0x704c,0xef1},
{0x7050,0x7050,0x1e63},
{0x7051,0x7051,0x15ba},
{0x7058,0x7058,0x1cf6},
{0x705d,0x705d,0x1e8c},
{0x7063,0x7063,0x1249},
{0x706b,0x706b,0x1ebb},
{0x7070,0x7070,0x1f04},
{0x7078,0x7078,0xf51},
{0x707c,0x707c,0x1972},
{0x707d,0x707d,0x19b4},
{0x7085,0x7085,0xe61},
{0x708a,0x708a,0x1c99},
{0x708e,0x708e,0x1767},
{0x7092,0x7092,0x1c38},
{0x7098,0x7098,0x1f55},
{0x7099,0x7099,0x195e},
{0x709a,0x709a,0xf06},
{0x70a1,0x70a1,0x1a4d},
{0x70a4,0x70a4,0x158c},
{0x70ab,0x70ab,0x1e3c},
{0x70ac,0x70ac,0xe0a},
{0x70ad,0x70ad,0x1cf7},
{0x70af,0x70af,0x1e64},
{0x70b3,0x70b3,0x13ba},
{0x70b7,0x70b7,0x1ae1},
{0x70b8,0x70b8,0x1973},
{0x70b9,0x70b9,0x1a28},
{0x70c8,0x70c8,0x1181},
{0x70cb,0x70cb,0x1f47},
{0x70cf,0x70cf,0x17b6},
{0x70d8,0x70d8,0x1eb2},
{0x70d9,0x70d9,0x111f},
{0x70dd,0x70dd,0x1b17},
{0x70df,0x70df,0x1753},
{0x70f1,0x70f1,0xe62},
{0x70f9,0x70f9,0x1d5b},
{0x70fd,0x70fd,0x13ec},
{0x7104,0x7104,0x1f2f},
{0x7109,0x7109,0x1720},
{0x710c,0x710c,0x1b01},
{0x7119,0x7119,0x1371},
{0x711a,0x711a,0x142b},
{0x711e,0x711e,0x10e5},
{0x7121,0x7121,0x12d7},
{0x7126,0x7126,0x1c39},
{0x7130,0x7130,0x1768},
{0x7136,0x7136,0x1754},
{0x7147,0x7147,0x1f41},
{0x7149,0x7149,0x1175},
{0x714a,0x714a,0x1f38},
{0x714c,0x714c,0x1eee},
{0x714e,0x714e,0x1a06},
{0x7150,0x7150,0x1780},
{0x7156,0x7156,0x102d},
{0x7159,0x7159,0x1755},
{0x715c,0x715c,0x185a},
{0x715e,0x715e,0x14c6},
{0x7164,0x7164,0x126c},
{0x7165,0x7165,0x1ed5},
{0x7166,0x7166,0x1f28},
{0x7167,0x7167,0x1a91},
{0x7169,0x7169,0x1386},
{0x716c,0x716c,0x1703},
{0x716e,0x716e,0x195f},
{0x717d,0x717d,0x1534},
{0x7184,0x7184,0x1660},
{0x7189,0x7189,0x1862},
{0x718a,0x718a,0x186d},
{0x718f,0x718f,0x1f30},
{0x7192,0x7192,0x1e65},
{0x7194,0x7194,0x182b},
{0x7199,0x7199,0x1f70},
{0x719f,0x719f,0x1603},
{0x71a2,0x71a2,0x13ed},
{0x71ac,0x71ac,0x17b7},
{0x71b1,0x71b1,0x1763},
{0x71b9,0x71ba,0x1f71},
{0x71be,0x71be,0x1cb1},
{0x71c1,0x71c1,0x1770},
{0x71c3,0x71c3,0x1756},
{0x71c8,0x71c8,0x110f},
{0x71c9,0x71c9,0x10e6},
{0x71ce,0x71ce,0x11cc},
{0x71d0,0x71d0,0x1220},
{0x71d2,0x71d2,0x158d},
{0x71d4,0x71d4,0x1387},
{0x71d5,0x71d5,0x1757},
{0x71df,0x71df,0x1781},
{0x71e5,0x71e5,0x1a92},
{0x71e6,0x71e6,0x1b98},
{0x71e7,0x71e7,0x15d6},
{0x71ed,0x71ed,0x1c4b},
{0x71ee,0x71ee,0x1561},
{0x71fb,0x71fb,0x1f31},
{0x71fc,0x71fc,0x1670},
{0x71fe,0x71fe,0x10c4},
{0x71ff,0x71ff,0x180a},
{0x7200,0x7200,0x1e33},
{0x7206,0x7206,0x1d97},
{0x7210,0x7210,0x11a5},
{0x721b,0x721b,0x112a},
{0x722a,0x722a,0x1a93},
{0x722c,0x722c,0x1d3b},
{0x722d,0x722d,0x19bb},
{0x7230,0x7230,0x187f},
{0x7232,0x7232,0x1897},
{0x7235,0x7235,0x1974},
{0x7236,0x7236,0x1409},
{0x723a,0x723a,0x16ed},
{0x723b,0x723b,0x1f1a},
{0x723d,0x723d,0x14e5},
{0x723e,0x723e,0x1916},
{0x7240,0x7240,0x14e6},
{0x7246,0x7246,0x1998},
{0x7247,0x7247,0x1d61},
{0x7248,0x7248,0x1d45},
{0x724c,0x724c,0x1d54},
{0x7252,0x7252,0x1c17},
{0x7258,0x7258,0x10d7},
{0x7259,0x7259,0x1696},
{0x725b,0x725b,0x1842},
{0x725d,0x725d,0x1470},
{0x725f,0x725f,0x12a9},
{0x7261,0x7261,0x12aa},
{0x7262,0x7262,0x11c1},
{0x7267,0x7267,0x12b6},
{0x7269,0x7269,0x12f2},
{0x7272,0x7272,0x14f9},
{0x7279,0x7279,0x1d30},
{0x727d,0x727d,0xe36},
{0x7280,0x7280,0x150c},
{0x7281,0x7281,0x120f},
{0x72a2,0x72a2,0x10d8},
{0x72a7,0x72a7,0x1f73},
{0x72ac,0x72ac,0xe37},
{0x72af,0x72af,0x1397},
{0x72c0,0x72c0,0x14e7},
{0x72c2,0x72c2,0xf07},
{0x72c4,0x72c4,0x19e2},
{0x72ce,0x72ce,0x16c7},
{0x72d0,0x72d0,0x1e8d},
{0x72d7,0x72d7,0xf52},
{0x72d9,0x72d9,0x19cb},
{0x72e1,0x72e1,0xf27},
{0x72e9,0x72e9,0x15d7},
{0x72f8,0x72f8,0x1210},
{0x72f9,0x72f9,0x1e55},
{0x72fc,0x72fc,0x113f},
{0x72fd,0x72fd,0x1d55},
{0x730a,0x730a,0x1794},
{0x7316,0x7316,0x1bc3},
{0x731b,0x731b,0x1279},
{0x731c,0x731c,0x164c},
{0x731d,0x731d,0x1ab4},
{0x7325,0x7325,0x17fa},
{0x7329,0x7329,0x156a},
{0x732a,0x732a,0x19cc},
{0x732b,0x732b,0x12c8},
{0x7336,0x7337,0x18bf},
{0x733e,0x733e,0x1edd},
{0x733f,0x733f,0x1880},
{0x7344,0x7344,0x17c0},
{0x7345,0x7345,0x149c},
{0x7350,0x7350,0x1999},
{0x7352,0x7352,0x17b8},
{0x7357,0x7357,0xf8c},
{0x7368,0x7368,0x10d9},
{0x736a,0x736a,0x1f05},
{0x7370,0x7370,0x1782},
{0x7372,0x7372,0x1f0d},
{0x7375,0x7375,0x1188},
{0x7378,0x7378,0x15d8},
{0x737a,0x737a,0x1076},
{0x737b,0x737b,0x1e2d},
{0x7384,0x7384,0x1e3d},
{0x7386,0x7386,0x1960},
{0x7387,0x7387,0x15b0},
{0x7389,0x7389,0x17c1},
{0x738b,0x738b,0x17f2},
{0x738e,0x738e,0x1a4e},
{0x7394,0x7394,0x1bf4},
{0x7396,0x7396,0xf53},
{0x7397,0x7397,0x1843},
{0x7398,0x7398,0xffe},
{0x739f,0x739f,0x130f},
{0x73a7,0x73a7,0x18db},
{0x73a9,0x73a9,0x17e1},
{0x73ad,0x73ad,0x1471},
{0x73b2,0x73b2,0x118f},
{0x73b3,0x73b3,0x10a4},
{0x73b9,0x73b9,0x1e3e},
{0x73c0,0x73c0,0x131e},
{0x73c2,0x73c2,0xd7c},
{0x73c9,0x73c9,0x1310},
{0x73ca,0x73ca,0x14bc},
{0x73cc,0x73cc,0x1db8},
{0x73cd,0x73cd,0x1b50},
{0x73cf,0x73cf,0xd8f},
{0x73d6,0x73d6,0xf08},
{0x73d9,0x73d9,0xed5},
{0x73dd,0x73dd,0x1f29},
{0x73de,0x73de,0x1120},
{0x73e0,0x73e0,0x1ae2},
{0x73e3,0x73e3,0x1613},
{0x73e4,0x73e4,0x13cb},
{0x73e5,0x73e5,0x1917},
{0x73e6,0x73e6,0x1e21},
{0x73e9,0x73e9,0x1e66},
{0x73ea,0x73ea,0xf9f},
{0x73ed,0x73ed,0x1334},
{0x73f7,0x73f7,0x12d8},
{0x73f9,0x73f9,0x156b},
{0x73fd,0x73fd,0x1a4f},
{0x73fe,0x73fe,0x1e3f},
{0x7401,0x7401,0x1535},
{0x7403,0x7403,0xf54},
{0x7405,0x7405,0x1140},
{0x7406,0x7406,0x1211},
{0x7407,0x7407,0x15d9},
{0x7409,0x7409,0x11e8},
{0x7413,0x7413,0x17e2},
{0x741b,0x741b,0x1ccc},
{0x7420,0x7420,0x1a07},
{0x7421,0x7421,0x1604},
{0x7422,0x7422,0x1cec},
{0x7425,0x7425,0x1e8e},
{0x7426,0x7426,0xfff},
{0x7428,0x7428,0xec5},
{0x742a,0x742a,0x1000},
{0x742b,0x742b,0x13ee},
{0x742c,0x742c,0x17e3},
{0x742e,0x742e,0x1abc},
{0x742f,0x742f,0xef2},
{0x7430,0x7430,0x1769},
{0x7433,0x7433,0x1229},
{0x7434,0x7434,0xfcb},
{0x7435,0x7435,0x1451},
{0x7436,0x7436,0x1d3c},
{0x7438,0x7438,0x1ced},
{0x743a,0x743a,0x139b},
{0x743f,0x743f,0x1ea8},
{0x7440,0x7440,0x1844},
{0x7441,0x7441,0x12ab},
{0x7443,0x7443,0x1c86},
{0x7444,0x7444,0x1536},
{0x744b,0x744b,0x1898},
{0x7455,0x7455,0x1dc7},
{0x7457,0x7457,0x1881},
{0x7459,0x7459,0x104d},
{0x745a,0x745a,0x1e8f},
{0x745b,0x745b,0x1783},
{0x745c,0x745c,0x18c1},
{0x745e,0x745e,0x150d},
{0x745f,0x745f,0x162a},
{0x7460,0x7460,0x11e9},
{0x7462,0x7462,0x182c},
{0x7464,0x7464,0x180b},
{0x7465,0x7465,0x17c4},
{0x7468,0x7468,0x1b51},
{0x7469,0x7469,0x1e67},
{0x746a,0x746a,0x1231},
{0x746f,0x746f,0x1141},
{0x747e,0x747e,0xfbe},
{0x7482,0x7482,0x1001},
{0x7483,0x7483,0x1212},
{0x7487,0x7487,0x1537},
{0x7489,0x7489,0x1176},
{0x748b,0x748b,0x199a},
{0x7498,0x7498,0x1221},
{0x749c,0x749c,0x1eef},
{0x749e,0x749e,0x131f},
{0x749f,0x749f,0xe63},
{0x74a1,0x74a1,0x1b52},
{0x74a3,0x74a3,0x1002},
{0x74a5,0x74a5,0xe64},
{0x74a7,0x74a7,0x13a1},
{0x74a8,0x74a8,0x1b99},
{0x74aa,0x74aa,0x1a94},
{0x74b0,0x74b0,0x1ed6},
{0x74b2,0x74b2,0x15da},
{0x74b5,0x74b5,0x1733},
{0x74b9,0x74b9,0x1605},
{0x74bd,0x74bd,0x14f3},
{0x74bf,0x74bf,0x1538},
{0x74c6,0x74c6,0x1b6d},
{0x74ca,0x74ca,0xe65},
{0x74cf,0x74cf,0x11bc},
{0x74d4,0x74d4,0x1784},
{0x74d8,0x74d8,0xef3},
{0x74da,0x74da,0x1b9a},
{0x74dc,0x74dc,0xede},
{0x74e0,0x74e0,0x1e90},
{0x74e2,0x74e2,0x1d9f},
{0x74e3,0x74e3,0x1d46},
{0x74e6,0x74e6,0x17d4},
{0x74ee,0x74ee,0x17cc},
{0x74f7,0x74f7,0x1961},
{0x7501,0x7501,0x13bb},
{0x7504,0x7504,0xe38},
{0x7511,0x7511,0x1b18},
{0x7515,0x7515,0x17cd},
{0x7518,0x7518,0xdc1},
{0x751a,0x751a,0x1688},
{0x751b,0x751b,0x1c0d},
{0x751f,0x751f,0x14fa},
{0x7523,0x7523,0x14bd},
{0x7525,0x7525,0x14fb},
{0x7526,0x7526,0x158e},
{0x7528,0x7528,0x182d},
{0x752b,0x752b,0x13cc},
{0x752c,0x752c,0x182e},
{0x7530,0x7530,0x1a08},
{0x7531,0x7531,0x18c2},
{0x7532,0x7532,0xdcc},
{0x7533,0x7533,0x1671},
{0x7537,0x7537,0x1035},
{0x7538,0x7538,0x1a09},
{0x753a,0x753a,0x1a50},
{0x7547,0x7547,0xfab},
{0x754c,0x754c,0xe85},
{0x754f,0x754f,0x17fb},
{0x7551,0x7551,0x1a0a},
{0x7553,0x7553,0x108b},
{0x7554,0x7554,0x1335},
{0x7559,0x7559,0x11ea},
{0x755b,0x755b,0x1b53},
{0x755c,0x755c,0x1c79},
{0x755d,0x755d,0x12d9},
{0x7562,0x7562,0x1db9},
{0x7565,0x7565,0x114a},
{0x7566,0x7566,0x1f48},
{0x756a,0x756a,0x1388},
{0x756f,0x756f,0x1b02},
{0x7570,0x7570,0x1918},
{0x7575,0x7575,0x1ebc},
{0x7576,0x7576,0x1096},
{0x7578,0x7578,0x1003},
{0x757a,0x757a,0xdda},
{0x757f,0x757f,0x1004},
{0x7586,0x7586,0xddb},
{0x7587,0x7587,0x1ae3},
{0x758a,0x758a,0x1c18},
{0x758b,0x758b,0x1dba},
{0x758e,0x758e,0x1590},
{0x758f,0x758f,0x158f},
{0x7591,0x7591,0x1903},
{0x759d,0x759d,0x14be},
{0x75a5,0x75a5,0xdf3},
{0x75ab,0x75ab,0x173f},
{0x75b1,0x75b1,0x1d86},
{0x75b2,0x75b2,0x1daf},
{0x75b3,0x75b3,0xdc2},
{0x75b5,0x75b5,0x1962},
{0x75b8,0x75b8,0x1077},
{0x75b9,0x75b9,0x1b54},
{0x75bc,0x75bc,0x10f6},
{0x75bd,0x75bd,0x19cd},
{0x75be,0x75be,0x1b6e},
{0x75c2,0x75c2,0xd7d},
{0x75c5,0x75c5,0x13bc},
{0x75c7,0x75c7,0x1b19},
{0x75cd,0x75cd,0x1919},
{0x75d2,0x75d2,0x1704},
{0x75d4,0x75d4,0x1cb2},
{0x75d5,0x75d5,0x1f56},
{0x75d8,0x75d8,0x1100},
{0x75d9,0x75d9,0xe66},
{0x75db,0x75db,0x1d1f},
{0x75e2,0x75e2,0x1213},
{0x75f0,0x75f0,0x1082},
{0x75f2,0x75f2,0x1232},
{0x75f4,0x75f4,0x1cb3},
{0x75fa,0x75fa,0x1452},
{0x75fc,0x75fc,0xea2},
{0x7600,0x7600,0x1712},
{0x760d,0x760d,0x1705},
{0x7619,0x7619,0x1591},
{0x761f,0x761f,0x17c5},
{0x7620,0x7620,0x1be7},
{0x7621,0x7621,0x1bc4},
{0x7622,0x7622,0x1336},
{0x7624,0x7624,0x11eb},
{0x7626,0x7626,0x15db},
{0x763b,0x763b,0x11da},
{0x7642,0x7642,0x11cd},
{0x764c,0x764c,0x16c2},
{0x764e,0x764e,0xda1},
{0x7652,0x7652,0x18c3},
{0x7656,0x7656,0x13a2},
{0x7661,0x7661,0x1cb4},
{0x7664,0x7664,0x1a20},
{0x7669,0x7669,0x1118},
{0x766c,0x766c,0x1539},
{0x7670,0x7670,0x17ce},
{0x7672,0x7672,0x1a0b},
{0x7678,0x7678,0xe86},
{0x767b,0x767b,0x1110},
{0x767c,0x767c,0x1347},
{0x767d,0x767e,0x1381},
{0x7684,0x7684,0x19e3},
{0x7686,0x7686,0xdf4},
{0x7687,0x7687,0x1ef0},
{0x768e,0x768e,0xf28},
{0x7690,0x7690,0xea3},
{0x7693,0x7693,0x1e91},
{0x76ae,0x76ae,0x1db0},
{0x76ba,0x76ba,0x1c68},
{0x76bf,0x76bf,0x1293},
{0x76c2,0x76c2,0x1845},
{0x76c3,0x76c3,0x1372},
{0x76c6,0x76c6,0x142c},
{0x76c8,0x76c8,0x1785},
{0x76ca,0x76ca,0x1926},
{0x76d2,0x76d2,0x1df1},
{0x76d6,0x76d6,0xdf5},
{0x76db,0x76db,0x156c},
{0x76dc,0x76dc,0x10c5},
{0x76de,0x76de,0x197e},
{0x76df,0x76df,0x127b},
{0x76e1,0x76e1,0x1b55},
{0x76e3,0x76e3,0xdc3},
{0x76e4,0x76e4,0x1337},
{0x76e7,0x76e7,0x11a6},
{0x76ee,0x76ee,0x12b7},
{0x76f2,0x76f2,0x127a},
{0x76f4,0x76f4,0x1b3f},
{0x76f8,0x76f8,0x14e8},
{0x76fc,0x76fc,0x1338},
{0x76fe,0x76fe,0x1614},
{0x7701,0x7701,0x156d},
{0x7704,0x7704,0x1284},
{0x7708,0x7708,0x1cfd},
{0x7709,0x7709,0x12fe},
{0x770b,0x770b,0xda2},
{0x771e,0x771e,0x1b56},
{0x7720,0x7720,0x1285},
{0x7729,0x7729,0x1e40},
{0x7737,0x7737,0xf8a},
{0x7738,0x7738,0x12ac},
{0x773a,0x773a,0x1a95},
{0x773c,0x773c,0x16b4},
{0x7740,0x7740,0x1b91},
{0x774d,0x774d,0x1e41},
{0x775b,0x775b,0x1a51},
{0x7761,0x7761,0x15dc},
{0x7763,0x7763,0x10da},
{0x7766,0x7766,0x12b8},
{0x776b,0x776b,0x1c19},
{0x7779,0x7779,0x10c6},
{0x777e,0x777e,0xea4},
{0x777f,0x777f,0x1795},
{0x778b,0x778b,0x1b57},
{0x7791,0x7791,0x1294},
{0x779e,0x779e,0x124a},
{0x77a5,0x77a5,0x13ae},
{0x77ac,0x77ac,0x1615},
{0x77ad,0x77ad,0x11ce},
{0x77b0,0x77b0,0xdc4},
{0x77b3,0x77b3,0x10f7},
{0x77bb,0x77bb,0x1c0e},
{0x77bc,0x77bc,0xe25},
{0x77bf,0x77bf,0xf55},
{0x77d7,0x77d7,0x1c4c},
{0x77db,0x77db,0x12ad},
{0x77dc,0x77dc,0xfdc},
{0x77e2,0x77e2,0x164d},
{0x77e3,0x77e3,0x1904},
{0x77e5,0x77e5,0x1b30},
{0x77e9,0x77e9,0xf56},
{0x77ed,0x77ed,0x106c},
{0x77ee,0x77ee,0x17f6},
{0x77ef,0x77ef,0xf29},
{0x77f3,0x77f3,0x1525},
{0x7802,0x7802,0x149d},
{0x7812,0x7812,0x1453},
{0x7825,0x7825,0x1b31},
{0x7826,0x7826,0x1bd0},
{0x7827,0x7827,0x1ccd},
{0x782c,0x782c,0x122c},
{0x7832,0x7832,0x1d87},
{0x7834,0x7834,0x1d3d},
{0x7845,0x7845,0xfa0},
{0x784f,0x784f,0x1758},
{0x785d,0x785d,0x1c3a},
{0x786b,0x786b,0x11ec},
{0x786c,0x786c,0xe67},
{0x786f,0x786f,0x1759},
{0x787c,0x787c,0x143a},
{0x7881,0x7881,0x1005},
{0x7887,0x7887,0x1a52},
{0x788c,0x788c,0x11b0},
{0x788d,0x788d,0x16d7},
{0x788e,0x788e,0x15bb},
{0x7891,0x7891,0x1454},
{0x7897,0x7897,0x17e4},
{0x78a3,0x78a3,0xdb0},
{0x78a7,0x78a7,0x13a3},
{0x78a9,0x78a9,0x1526},
{0x78ba,0x78bb,0x1ec7},
{0x78bc,0x78bc,0x1233},
{0x78c1,0x78c1,0x1963},
{0x78c5,0x78c5,0x135c},
{0x78ca,0x78ca,0x11c2},
{0x78cb,0x78cb,0x1b8a},
{0x78ce,0x78ce,0xe87},
{0x78d0,0x78d0,0x1339},
{0x78e8,0x78e8,0x1234},
{0x78ec,0x78ec,0xe68},
{0x78ef,0x78ef,0x1006},
{0x78f5,0x78f5,0xda3},
{0x78fb,0x78fb,0x133a},
{0x7901,0x7901,0x1c3b},
{0x790e,0x790e,0x1c3c},
{0x7916,0x7916,0x1734},
{0x792a,0x792a,0x1162},
{0x792b,0x792b,0x116e},
{0x792c,0x792c,0x133b},
{0x793a,0x793a,0x164e},
{0x793e,0x793e,0x149e},
{0x7940,0x7940,0x149f},
{0x7941,0x7941,0x1007},
{0x7947,0x7948,0x1008},
{0x7949,0x7949,0x1b32},
{0x7950,0x7950,0x1846},
{0x7956,0x7956,0x1a96},
{0x7957,0x7957,0x1b33},
{0x795a,0x795a,0x1a97},
{0x795b,0x795b,0xe0b},
{0x795c,0x795c,0x1e92},
{0x795d,0x795d,0x1c7a},
{0x795e,0x795e,0x1672},
{0x7960,0x7960,0x14a0},
{0x7965,0x7965,0x14e9},
{0x7968,0x7968,0x1da0},
{0x796d,0x796d,0x1a71},
{0x797a,0x797a,0x100a},
{0x797f,0x797f,0x11b1},
{0x7981,0x7981,0xfcc},
{0x798d,0x798d,0x1ebd},
{0x798e,0x798e,0x1a53},
{0x798f,0x798f,0x13d9},
{0x7991,0x7991,0x1847},
{0x79a6,0x79a6,0x1713},
{0x79a7,0x79a7,0x1f74},
{0x79aa,0x79aa,0x153a},
{0x79ae,0x79ae,0x119c},
{0x79b1,0x79b1,0x10c7},
{0x79b3,0x79b3,0x1706},
{0x79b9,0x79b9,0x1848},
{0x79bd,0x79bd,0xfcd},
{0x79be,0x79be,0x1ebe},
{0x79bf,0x79bf,0x10db},
{0x79c0,0x79c0,0x15dd},
{0x79c1,0x79c1,0x14a1},
{0x79c9,0x79c9,0x13bd},
{0x79ca,0x79ca,0x1042},
{0x79cb,0x79cb,0x1c69},
{0x79d1,0x79d1,0xedf},
{0x79d2,0x79d2,0x1c3d},
{0x79d5,0x79d5,0x1455},
{0x79d8,0x79d8,0x1456},
{0x79df,0x79df,0x1a98},
{0x79e4,0x79e4,0x1cd1},
{0x79e6,0x79e6,0x1b58},
{0x79e7,0x79e7,0x16ce},
{0x79e9,0x79e9,0x1b6f},
{0x79fb,0x79fb,0x191a},
{0x7a00,0x7a00,0x1f75},
{0x7a05,0x7a05,0x1578},
{0x7a08,0x7a08,0xda4},
{0x7a0b,0x7a0b,0x1a54},
{0x7a0d,0x7a0d,0x1c3e},
{0x7a14,0x7a14,0x194a},
{0x7a17,0x7a17,0x1d56},
{0x7a19,0x7a19,0x1b40},
{0x7a1a,0x7a1a,0x1cb5},
{0x7a1c,0x7a1c,0x1201},
{0x7a1f,0x7a1f,0x1da7},
{0x7a20,0x7a20,0x1a99},
{0x7a2e,0x7a2e,0x1abd},
{0x7a31,0x7a31,0x1cd2},
{0x7a36,0x7a36,0x185b},
{0x7a37,0x7a37,0x1b41},
{0x7a3b,0x7a3b,0x10c8},
{0x7a3c,0x7a3c,0xd7e},
{0x7a3d,0x7a3d,0xe88},
{0x7a3f,0x7a3f,0xea5},
{0x7a40,0x7a40,0xebb},
{0x7a46,0x7a46,0x12b9},
{0x7a49,0x7a49,0x1cb6},
{0x7a4d,0x7a4d,0x19e4},
{0x7a4e,0x7a4e,0x1786},
{0x7a57,0x7a57,0x15de},
{0x7a61,0x7a61,0x14f6},
{0x7a62,0x7a62,0x1796},
{0x7a69,0x7a69,0x17c6},
{0x7a6b,0x7a6b,0x1ec9},
{0x7a70,0x7a70,0x1707},
{0x7a74,0x7a74,0x1e4b},
{0x7a76,0x7a76,0xf57},
{0x7a79,0x7a79,0xf7d},
{0x7a7a,0x7a7a,0xed6},
{0x7a7d,0x7a7d,0x1a55},
{0x7a7f,0x7a7f,0x1bf5},
{0x7a81,0x7a81,0x10ea},
{0x7a84,0x7a84,0x1b92},
{0x7a88,0x7a88,0x180c},
{0x7a92,0x7a92,0x1b70},
{0x7a93,0x7a93,0x1bc5},
{0x7a95,0x7a95,0x1a9a},
{0x7a98,0x7a98,0xf72},
{0x7a9f,0x7a9f,0xf7a},
{0x7aa9,0x7aaa,0x17d5},
{0x7aae,0x7aae,0xf7e},
{0x7aaf,0x7aaf,0x180d},
{0x7aba,0x7aba,0xfa1},
{0x7ac4,0x7ac4,0x1b9b},
{0x7ac5,0x7ac5,0xfa2},
{0x7ac7,0x7ac7,0x1101},
{0x7aca,0x7aca,0x1a21},
{0x7acb,0x7acb,0x122d},
{0x7ad7,0x7ad7,0x12c9},
{0x7ad9,0x7ad9,0x1bb1},
{0x7add,0x7add,0x13be},
{0x7adf,0x7adf,0xe69},
{0x7ae0,0x7ae0,0x199b},
{0x7ae3,0x7ae3,0x1b03},
{0x7ae5,0x7ae5,0x10f8},
{0x7aea,0x7aea,0x15df},
{0x7aed,0x7aed,0xdb1},
{0x7aef,0x7aef,0x106d},
{0x7af6,0x7af6,0xe6a},
{0x7af9,0x7af9,0x1af4},
{0x7afa,0x7afa,0x1c7b},
{0x7aff,0x7aff,0xda5},
{0x7b0f,0x7b0f,0x1eac},
{0x7b11,0x7b11,0x1592},
{0x7b19,0x7b19,0x14fc},
{0x7b1b,0x7b1b,0x19e5},
{0x7b1e,0x7b1e,0x1d0f},
{0x7b20,0x7b20,0x122e},
{0x7b26,0x7b26,0x140a},
{0x7b2c,0x7b2c,0x1a72},
{0x7b2d,0x7b2d,0x1190},
{0x7b39,0x7b39,0x1579},
{0x7b46,0x7b46,0x1dbb},
{0x7b49,0x7b49,0x1111},
{0x7b4b,0x7b4b,0xfbf},
{0x7b4c,0x7b4c,0x1a0c},
{0x7b4d,0x7b4d,0x1616},
{0x7b4f,0x7b4f,0x138e},
{0x7b50,0x7b50,0xf09},
{0x7b51,0x7b51,0x1c7c},
{0x7b52,0x7b52,0x1d20},
{0x7b54,0x7b54,0x108c},
{0x7b56,0x7b56,0x1bd8},
{0x7b60,0x7b60,0xfac},
{0x7b6c,0x7b6c,0x156e},
{0x7b6e,0x7b6e,0x150e},
{0x7b75,0x7b75,0x175a},
{0x7b7d,0x7b7d,0x17b9},
{0x7b87,0x7b87,0xdf6},
{0x7b8b,0x7b8b,0x1a0d},
{0x7b8f,0x7b8f,0x19bc},
{0x7b94,0x7b94,0x1320},
{0x7b95,0x7b95,0x100b},
{0x7b97,0x7b97,0x14bf},
{0x7b9a,0x7b9a,0x1b8b},
{0x7b9d,0x7b9d,0xe48},
{0x7ba1,0x7ba1,0xef4},
{0x7bad,0x7bad,0x1a0e},
{0x7bb1,0x7bb1,0x14ea},
{0x7bb4,0x7bb4,0x1982},
{0x7bb8,0x7bb8,0x19ce},
{0x7bc0,0x7bc0,0x1a22},
{0x7bc1,0x7bc1,0x1ef1},
{0x7bc4,0x7bc4,0x1398},
{0x7bc6,0x7bc6,0x1a0f},
{0x7bc7,0x7bc7,0x1d62},
{0x7bc9,0x7bc9,0x1c7d},
{0x7bd2,0x7bd2,0x1661},
{0x7be0,0x7be0,0x1593},
{0x7be4,0x7be4,0x10dc},
{0x7be9,0x7be9,0x14a2},
{0x7c07,0x7c07,0x1aad},
{0x7c12,0x7c12,0x1b9c},
{0x7c1e,0x7c1e,0x106e},
{0x7c21,0x7c21,0xda6},
{0x7c27,0x7c27,0x1ef2},
{0x7c2a,0x7c2a,0x1983},
{0x7c2b,0x7c2b,0x1594},
{0x7c3d,0x7c3d,0x1c0f},
{0x7c3e,0x7c3e,0x1187},
{0x7c3f,0x7c3f,0x140b},
{0x7c43,0x7c43,0x1134},
{0x7c4c,0x7c4c,0x1ae4},
{0x7c4d,0x7c4d,0x19e6},
{0x7c60,0x7c60,0x11bd},
{0x7c64,0x7c64,0x1c10},
{0x7c6c,0x7c6c,0x1214},
{0x7c73,0x7c73,0x12ff},
{0x7c83,0x7c83,0x1457},
{0x7c89,0x7c89,0x142d},
{0x7c92,0x7c92,0x122f},
{0x7c95,0x7c95,0x1321},
{0x7c97,0x7c97,0x1a9b},
{0x7c98,0x7c98,0x1a29},
{0x7c9f,0x7c9f,0x15a5},
{0x7ca5,0x7ca5,0x1af5},
{0x7ca7,0x7ca7,0x199c},
{0x7cae,0x7cae,0x1151},
{0x7cb1,0x7cb1,0x1152},
{0x7cb2,0x7cb2,0x1b9e},
{0x7cb3,0x7cb3,0xdfe},
{0x7cb9,0x7cb9,0x15e0},
{0x7cbe,0x7cbe,0x1a56},
{0x7cca,0x7cca,0x1e93},
{0x7cd6,0x7cd6,0x1097},
{0x7cde,0x7cde,0x142e},
{0x7cdf,0x7cdf,0x1a9c},
{0x7ce0,0x7ce0,0xddc},
{0x7ce7,0x7ce7,0x1153},
{0x7cfb,0x7cfb,0xe89},
{0x7cfe,0x7cfe,0xfa3},
{0x7d00,0x7d00,0x100c},
{0x7d02,0x7d02,0x1ae5},
{0x7d04,0x7d04,0x16f1},
{0x7d05,0x7d05,0x1eb3},
{0x7d06,0x7d06,0x1849},
{0x7d07,0x7d07,0x1f59},
{0x7d08,0x7d08,0x1ed7},
{0x7d0a,0x7d0b,0x12ea},
{0x7d0d,0x7d0d,0x1036},
{0x7d10,0x7d10,0x1058},
{0x7d14,0x7d14,0x1617},
{0x7d17,0x7d17,0x14a3},
{0x7d18,0x7d18,0xf19},
{0x7d19,0x7d19,0x1b34},
{0x7d1a,0x7d1a,0xfd8},
{0x7d1b,0x7d1b,0x142f},
{0x7d20,0x7d20,0x1595},
{0x7d21,0x7d21,0x135d},
{0x7d22,0x7d22,0x14f7},
{0x7d2b,0x7d2b,0x1964},
{0x7d2c,0x7d2c,0x1ae6},
{0x7d2e,0x7d2e,0x1ba9},
{0x7d2f,0x7d2f,0x11db},
{0x7d30,0x7d30,0x157a},
{0x7d33,0x7d33,0x1673},
{0x7d35,0x7d35,0x19cf},
{0x7d39,0x7d39,0x1596},
{0x7d3a,0x7d3a,0xdc5},
{0x7d42,0x7d42,0x1abe},
{0x7d43,0x7d43,0x1e42},
{0x7d44,0x7d44,0x1a9d},
{0x7d45,0x7d45,0xe6b},
{0x7d46,0x7d46,0x133c},
{0x7d50,0x7d50,0xe43},
{0x7d5e,0x7d5e,0xf2a},
{0x7d61,0x7d61,0x1121},
{0x7d62,0x7d62,0x1e43},
{0x7d66,0x7d66,0xfd9},
{0x7d68,0x7d68,0x18e3},
{0x7d6a,0x7d6a,0x1936},
{0x7d6e,0x7d6e,0x150f},
{0x7d71,0x7d71,0x1d21},
{0x7d72,0x7d72,0x14a4},
{0x7d73,0x7d73,0xddd},
{0x7d76,0x7d76,0x1a23},
{0x7d79,0x7d79,0xe39},
{0x7d7f,0x7d7f,0xf58},
{0x7d8e,0x7d8e,0x1a57},
{0x7d8f,0x7d8f,0x15e1},
{0x7d93,0x7d93,0xe6c},
{0x7d9c,0x7d9c,0x1abf},
{0x7da0,0x7da0,0x11b2},
{0x7da2,0x7da2,0x1ae7},
{0x7dac,0x7dac,0x15e2},
{0x7dad,0x7dad,0x18c4},
{0x7db1,0x7db1,0xdde},
{0x7db2,0x7db2,0x125d},
{0x7db4,0x7db4,0x1c05},
{0x7db5,0x7db5,0x1bd1},
{0x7db8,0x7db8,0x11f6},
{0x7dba,0x7dba,0x100d},
{0x7dbb,0x7dbb,0x1cf8},
{0x7dbd,0x7dbd,0x1975},
{0x7dbe,0x7dbe,0x1202},
{0x7dbf,0x7dbf,0x1286},
{0x7dc7,0x7dc7,0x1cb7},
{0x7dca,0x7dca,0x101e},
{0x7dcb,0x7dcb,0x1458},
{0x7dd6,0x7dd6,0x1510},
{0x7dd8,0x7dd8,0x1dea},
{0x7dda,0x7dda,0x153b},
{0x7ddd,0x7ddd,0x1b7a},
{0x7dde,0x7dde,0x106f},
{0x7de0,0x7de0,0x1c29},
{0x7de1,0x7de1,0x1311},
{0x7de3,0x7de3,0x175b},
{0x7de8,0x7de8,0x1d63},
{0x7de9,0x7de9,0x17e5},
{0x7dec,0x7dec,0x1287},
{0x7def,0x7def,0x1899},
{0x7df4,0x7df4,0x1177},
{0x7dfb,0x7dfb,0x1cb8},
{0x7e09,0x7e09,0x1b59},
{0x7e0a,0x7e0a,0x16df},
{0x7e15,0x7e15,0x17c7},
{0x7e1b,0x7e1b,0x1322},
{0x7e1d,0x7e1d,0x1b5a},
{0x7e1e,0x7e1e,0x1e94},
{0x7e1f,0x7e1f,0x181b},
{0x7e21,0x7e21,0x19b5},
{0x7e23,0x7e23,0x1e44},
{0x7e2b,0x7e2b,0x13ef},
{0x7e2e,0x7e2e,0x1c7e},
{0x7e2f,0x7e2f,0x175c},
{0x7e31,0x7e31,0x1ac0},
{0x7e37,0x7e37,0x11dc},
{0x7e3d,0x7e3d,0x1c59},
{0x7e3e,0x7e3e,0x19e7},
{0x7e41,0x7e41,0x1389},
{0x7e43,0x7e43,0x143b},
{0x7e46,0x7e46,0x12da},
{0x7e47,0x7e47,0x180e},
{0x7e52,0x7e52,0x1b1a},
{0x7e54,0x7e54,0x1b42},
{0x7e55,0x7e55,0x153c},
{0x7e5e,0x7e5e,0x180f},
{0x7e61,0x7e61,0x15e3},
{0x7e69,0x7e69,0x1639},
{0x7e6a,0x7e6a,0x1f06},
{0x7e6b,0x7e6b,0xe8a},
{0x7e6d,0x7e6d,0xe3a},
{0x7e70,0x7e70,0x1a9e},
{0x7e79,0x7e79,0x1740},
{0x7e7c,0x7e7c,0xe8b},
{0x7e82,0x7e82,0x1b9d},
{0x7e8c,0x7e8c,0x15a6},
{0x7e8f,0x7e8f,0x1a10},
{0x7e93,0x7e93,0x1787},
{0x7e96,0x7e96,0x155a},
{0x7e98,0x7e98,0x1b9f},
{0x7e9b,0x7e9b,0x10dd},
{0x7e9c,0x7e9c,0x1135},
{0x7f36,0x7f36,0x140c},
{0x7f38,0x7f38,0x1e01},
{0x7f3a,0x7f3a,0xe44},
{0x7f4c,0x7f4c,0x16e3},
{0x7f50,0x7f50,0xef5},
{0x7f54,0x7f54,0x125e},
{0x7f55,0x7f55,0x1ddb},
{0x7f6a,0x7f6a,0x1acb},
{0x7f6b,0x7f6b,0xf0e},
{0x7f6e,0x7f6e,0x1cb9},
{0x7f70,0x7f70,0x138f},
{0x7f72,0x7f72,0x1511},
{0x7f75,0x7f75,0x126d},
{0x7f77,0x7f77,0x1d3e},
{0x7f79,0x7f79,0x1215},
{0x7f85,0x7f85,0x1119},
{0x7f88,0x7f88,0x100e},
{0x7f8a,0x7f8a,0x1708},
{0x7f8c,0x7f8c,0xddf},
{0x7f8e,0x7f8e,0x1300},
{0x7f94,0x7f94,0xea6},
{0x7f9a,0x7f9a,0x1191},
{0x7f9e,0x7f9e,0x15e4},
{0x7fa4,0x7fa4,0xf73},
{0x7fa8,0x7fa8,0x153d},
{0x7fa9,0x7fa9,0x1905},
{0x7fb2,0x7fb2,0x1f76},
{0x7fb8,0x7fb8,0x1216},
{0x7fb9,0x7fb9,0xdff},
{0x7fbd,0x7fbd,0x184a},
{0x7fc1,0x7fc1,0x17cf},
{0x7fc5,0x7fc5,0x164f},
{0x7fca,0x7fca,0x1927},
{0x7fcc,0x7fcc,0x1928},
{0x7fce,0x7fce,0x1192},
{0x7fd2,0x7fd2,0x162f},
{0x7fd4,0x7fd4,0x14eb},
{0x7fd5,0x7fd5,0x1f61},
{0x7fdf,0x7fdf,0x19e8},
{0x7fe0,0x7fe0,0x1c9a},
{0x7fe1,0x7fe1,0x1459},
{0x7fe9,0x7fe9,0x1d64},
{0x7feb,0x7feb,0x17e6},
{0x7ff0,0x7ff0,0x1ddc},
{0x7ff9,0x7ff9,0xf2b},
{0x7ffc,0x7ffc,0x1929},
{0x8000,0x8000,0x1810},
{0x8001,0x8001,0x11a7},
{0x8003,0x8003,0xea7},
{0x8005,0x8005,0x1965},
{0x8006,0x8006,0x100f},
{0x8009,0x8009,0xf59},
{0x800c,0x800c,0x191b},
{0x8010,0x8010,0x103e},
{0x8015,0x8015,0xe6d},
{0x8017,0x8017,0x12ae},
{0x8018,0x8018,0x1863},
{0x802d,0x802d,0x1010},
{0x8033,0x8033,0x191c},
{0x8036,0x8036,0x16ee},
{0x803d,0x803d,0x1cfe},
{0x803f,0x803f,0xe6e},
{0x8043,0x8043,0x1083},
{0x8046,0x8046,0x1193},
{0x804a,0x804a,0x11cf},
{0x8056,0x8056,0x156f},
{0x8058,0x8058,0x1477},
{0x805a,0x805a,0x1c9b},
{0x805e,0x805e,0x12ec},
{0x806f,0x806f,0x1178},
{0x8070,0x8070,0x1c5a},
{0x8072,0x8072,0x1570},
{0x8073,0x8073,0x182f},
{0x8077,0x8077,0x1b43},
{0x807d,0x807d,0x1c20},
{0x807e,0x807e,0x11be},
{0x807f,0x807f,0x18e0},
{0x8084,0x8084,0x191d},
{0x8085,0x8085,0x1606},
{0x8086,0x8086,0x14a5},
{0x8087,0x8087,0x1a9f},
{0x8089,0x8089,0x18d5},
{0x808b,0x808b,0x11fd},
{0x808c,0x808c,0x1011},
{0x8096,0x8096,0x1c3f},
{0x809b,0x809b,0x1e02},
{0x809d,0x809d,0xda7},
{0x80a1,0x80a1,0xea8},
{0x80a2,0x80a2,0x1b35},
{0x80a5,0x80a5,0x145a},
{0x80a9,0x80a9,0xe3b},
{0x80aa,0x80aa,0x135e},
{0x80af,0x80af,0xfdd},
{0x80b1,0x80b1,0xf1a},
{0x80b2,0x80b2,0x18d6},
{0x80b4,0x80b4,0x1f1b},
{0x80ba,0x80ba,0x1d74},
{0x80c3,0x80c3,0x189a},
{0x80c4,0x80c4,0x1ad1},
{0x80cc,0x80cc,0x1373},
{0x80ce,0x80ce,0x1d10},
{0x80da,0x80da,0x1374},
{0x80db,0x80db,0xdcd},
{0x80de,0x80de,0x1d88},
{0x80e1,0x80e1,0x1e95},
{0x80e4,0x80e4,0x18dc},
{0x80e5,0x80e5,0x1512},
{0x80f1,0x80f1,0xf0a},
{0x80f4,0x80f4,0x10f9},
{0x80f8,0x80f8,0x1f51},
{0x80fd,0x80fd,0x1059},
{0x8102,0x8102,0x1b36},
{0x8105,0x8105,0x1e56},
{0x8106,0x8106,0x1c9c},
{0x8107,0x8107,0x1e57},
{0x8108,0x8108,0x1272},
{0x810a,0x810a,0x1be8},
{0x8118,0x8118,0x17e7},
{0x811a,0x811a,0xd90},
{0x811b,0x811b,0xe6f},
{0x8123,0x8123,0x1618},
{0x8129,0x8129,0x15e5},
{0x812b,0x812b,0x1cfb},
{0x812f,0x812f,0x1d89},
{0x8139,0x8139,0x1bc6},
{0x813e,0x813e,0x145b},
{0x814b,0x814b,0x16e0},
{0x814e,0x814e,0x1674},
{0x8150,0x8151,0x140d},
{0x8154,0x8154,0xde0},
{0x8155,0x8155,0x17e8},
{0x8165,0x8165,0x1571},
{0x8166,0x8166,0x1053},
{0x816b,0x816b,0x1ac1},
{0x8170,0x8170,0x1811},
{0x8171,0x8171,0xe18},
{0x8178,0x8178,0x199d},
{0x8179,0x8179,0x13da},
{0x817a,0x817a,0x153e},
{0x817f,0x817f,0x1d25},
{0x8180,0x8180,0x135f},
{0x8188,0x8188,0xe32},
{0x818a,0x818a,0x1323},
{0x818f,0x818f,0xea9},
{0x819a,0x819a,0x140f},
{0x819c,0x819c,0x123b},
{0x819d,0x819d,0x162b},
{0x81a0,0x81a0,0xf2c},
{0x81a3,0x81a3,0x1b71},
{0x81a8,0x81a8,0x1d5c},
{0x81b3,0x81b3,0x153f},
{0x81b5,0x81b5,0x1c91},
{0x81ba,0x81ba,0x18f8},
{0x81bd,0x81bd,0x1084},
{0x81be,0x81be,0x1f07},
{0x81bf,0x81bf,0x1050},
{0x81c0,0x81c0,0x1107},
{0x81c2,0x81c2,0x145c},
{0x81c6,0x81c6,0x171c},
{0x81cd,0x81cd,0x1a73},
{0x81d8,0x81d8,0x113a},
{0x81df,0x81df,0x199e},
{0x81e3,0x81e3,0x1675},
{0x81e5,0x81e5,0x17d7},
{0x81e7,0x81e7,0x199f},
{0x81e8,0x81e8,0x122a},
{0x81ea,0x81ea,0x1966},
{0x81ed,0x81ed,0x1c9d},
{0x81f3,0x81f3,0x1b37},
{0x81f4,0x81f4,0x1cba},
{0x81fa,0x81fa,0x10a5},
{0x81fb,0x81fb,0x1b5b},
{0x81fc,0x81fc,0xf5a},
{0x81fe,0x81fe,0x18c5},
{0x8205,0x8205,0xf5b},
{0x8207,0x8207,0x1735},
{0x8208,0x8208,0x1f62},
{0x820a,0x820a,0xf5c},
{0x820c,0x820c,0x1550},
{0x820d,0x820d,0x14a6},
{0x8212,0x8212,0x1513},
{0x821b,0x821b,0x1bf6},
{0x821c,0x821c,0x1619},
{0x821e,0x821e,0x12db},
{0x821f,0x821f,0x1ae8},
{0x8221,0x8221,0xde1},
{0x822a,0x822a,0x1e03},
{0x822b,0x822b,0x1360},
{0x822c,0x822c,0x133d},
{0x8235,0x8235,0x1cde},
{0x8236,0x8236,0x1324},
{0x8237,0x8237,0x1e45},
{0x8239,0x8239,0x1540},
{0x8240,0x8240,0x1410},
{0x8245,0x8245,0x1736},
{0x8247,0x8247,0x1a58},
{0x8259,0x8259,0x1bc7},
{0x8264,0x8264,0x1906},
{0x8266,0x8266,0x1deb},
{0x826e,0x826e,0xda8},
{0x826f,0x826f,0x1154},
{0x8271,0x8271,0xda9},
{0x8272,0x8272,0x14f8},
{0x8276,0x8276,0x176a},
{0x8278,0x8278,0x1c40},
{0x827e,0x827e,0x16d8},
{0x828b,0x828b,0x184b},
{0x828d,0x828d,0x1976},
{0x828e,0x828e,0xf7f},
{0x8292,0x8292,0x125f},
{0x8299,0x8299,0x1411},
{0x829a,0x829a,0x1108},
{0x829d,0x829d,0x1b38},
{0x829f,0x829f,0x14cc},
{0x82a5,0x82a5,0xdf7},
{0x82a6,0x82a6,0x1e96},
{0x82a9,0x82a9,0xfce},
{0x82ac,0x82ac,0x1430},
{0x82ad,0x82ad,0x1d3f},
{0x82ae,0x82ae,0x1797},
{0x82af,0x82af,0x1689},
{0x82b1,0x82b1,0x1ebf},
{0x82b3,0x82b3,0x1361},
{0x82b7,0x82b7,0x1b39},
{0x82b8,0x82b8,0x1864},
{0x82b9,0x82b9,0xfc0},
{0x82bb,0x82bb,0x1c6a},
{0x82bc,0x82bc,0x12af},
{0x82bd,0x82bd,0x1697},
{0x82bf,0x82bf,0x1952},
{0x82d1,0x82d1,0x1882},
{0x82d2,0x82d2,0x176b},
{0x82d4,0x82d4,0x1d11},
{0x82d5,0x82d5,0x1c41},
{0x82d7,0x82d7,0x12ca},
{0x82db,0x82db,0xd7f},
{0x82de,0x82de,0x1d8a},
{0x82df,0x82df,0xf5d},
{0x82e1,0x82e1,0x191e},
{0x82e5,0x82e5,0x16f2},
{0x82e6,0x82e6,0xeaa},
{0x82e7,0x82e7,0x19d0},
{0x82f1,0x82f1,0x1788},
{0x82fd,0x82fd,0xeab},
{0x82fe,0x82fe,0x1dbc},
{0x8301,0x8301,0x1b09},
{0x8302,0x8302,0x12dc},
{0x8303,0x8303,0x1399},
{0x8304,0x8304,0xd80},
{0x8305,0x8305,0x12b0},
{0x8309,0x8309,0x1255},
{0x8317,0x8317,0x1295},
{0x8328,0x8328,0x1967},
{0x832b,0x832b,0x1260},
{0x832f,0x832f,0x13db},
{0x8331,0x8331,0x15e6},
{0x8334,0x8334,0x1f08},
{0x8335,0x8335,0x1937},
{0x8336,0x8336,0x105f},
{0x8338,0x8338,0x1830},
{0x8339,0x8339,0x1737},
{0x8340,0x8340,0x161a},
{0x8347,0x8347,0x1e1c},
{0x8349,0x8349,0x1c42},
{0x834a,0x834a,0x1e68},
{0x834f,0x834f,0x194b},
{0x8351,0x8351,0x191f},
{0x8352,0x8352,0x1ef3},
{0x8373,0x8373,0x1102},
{0x8377,0x8377,0x1dc8},
{0x837b,0x837b,0x19e9},
{0x8389,0x8389,0x1217},
{0x838a,0x838a,0x19a0},
{0x838e,0x838e,0x14a7},
{0x8396,0x8396,0xe70},
{0x8398,0x8398,0x1676},
{0x839e,0x839e,0x17e9},
{0x83a2,0x83a2,0x1e58},
{0x83a9,0x83a9,0x1412},
{0x83aa,0x83aa,0x1698},
{0x83ab,0x83ab,0x123c},
{0x83bd,0x83bd,0x1261},
{0x83c1,0x83c1,0x1c21},
{0x83c5,0x83c5,0xef6},
{0x83c9,0x83c9,0x11b3},
{0x83ca,0x83ca,0xf6d},
{0x83cc,0x83cc,0xfad},
{0x83d3,0x83d3,0xee0},
{0x83d6,0x83d6,0x1bc8},
{0x83dc,0x83dc,0x1bd2},
{0x83e9,0x83e9,0x13cd},
{0x83eb,0x83eb,0xfc1},
{0x83ef,0x83ef,0x1ec0},
{0x83f0,0x83f0,0xeac},
{0x83f1,0x83f1,0x1203},
{0x83f2,0x83f2,0x145d},
{0x83f4,0x83f4,0x16c3},
{0x83f9,0x83f9,0x19d1},
{0x83fd,0x83fd,0x1607},
{0x8403,0x8403,0x1c92},
{0x8404,0x8404,0x10c9},
{0x840a,0x840a,0x1147},
{0x840c,0x840c,0x127c},
{0x840d,0x840d,0x1d6c},
{0x840e,0x840e,0x189b},
{0x8429,0x8429,0x1c6b},
{0x842c,0x842c,0x124b},
{0x8431,0x8431,0x1f39},
{0x8438,0x8438,0x18c6},
{0x843d,0x843d,0x1122},
{0x8449,0x8449,0x1771},
{0x8457,0x8457,0x19d2},
{0x845b,0x845b,0xdb2},
{0x8461,0x8461,0x1d8b},
{0x8463,0x8463,0x10fa},
{0x8466,0x8466,0x189c},
{0x846b,0x846b,0x1e97},
{0x846c,0x846c,0x19a1},
{0x846f,0x846f,0x16f3},
{0x8475,0x8475,0xfa4},
{0x847a,0x847a,0x1b12},
{0x8490,0x8490,0x15e7},
{0x8494,0x8494,0x1650},
{0x8499,0x8499,0x12bf},
{0x849c,0x849c,0x14c0},
{0x84a1,0x84a1,0x1362},
{0x84b2,0x84b2,0x1d8c},
{0x84b8,0x84b8,0x1b1b},
{0x84bb,0x84bb,0x16f4},
{0x84bc,0x84bc,0x1bc9},
{0x84bf,0x84bf,0x1e98},
{0x84c0,0x84c0,0x15ad},
{0x84c2,0x84c2,0x1296},
{0x84c4,0x84c4,0x1c7f},
{0x84c6,0x84c6,0x1527},
{0x84c9,0x84c9,0x1831},
{0x84cb,0x84cb,0xdf8},
{0x84cd,0x84cd,0x1651},
{0x84d1,0x84d1,0x14a8},
{0x84da,0x84da,0x15e8},
{0x84ec,0x84ec,0x13f0},
{0x84ee,0x84ee,0x1179},
{0x84f4,0x84f4,0x161b},
{0x84fc,0x84fc,0x11d0},
{0x8511,0x8511,0x128b},
{0x8513,0x8513,0x124c},
{0x8514,0x8514,0x13dc},
{0x8517,0x8517,0x1968},
{0x8518,0x8518,0x14cd},
{0x851a,0x851a,0x186a},
{0x851e,0x851e,0x11dd},
{0x8521,0x8521,0x1bd3},
{0x8523,0x8523,0x19a2},
{0x8525,0x8525,0x1c5b},
{0x852c,0x852c,0x1597},
{0x852d,0x852d,0x18ef},
{0x852f,0x852f,0x1b5c},
{0x853d,0x853d,0x1d75},
{0x853f,0x853f,0x189d},
{0x8541,0x8541,0x1085},
{0x8543,0x8543,0x138a},
{0x8549,0x8549,0x1c43},
{0x854e,0x854e,0xf2d},
{0x8553,0x8553,0x1865},
{0x8559,0x8559,0x1e74},
{0x8563,0x8563,0x161c},
{0x8568,0x8568,0xf8d},
{0x8569,0x8569,0x1d06},
{0x856a,0x856a,0x12dd},
{0x856d,0x856d,0x1598},
{0x8584,0x8584,0x1325},
{0x8587,0x8587,0x1301},
{0x858f,0x858f,0x1907},
{0x8591,0x8591,0xde2},
{0x8594,0x8594,0x19a3},
{0x859b,0x859b,0x1551},
{0x85a6,0x85a6,0x1bf7},
{0x85a8,0x85a8,0x1f35},
{0x85a9,0x85a9,0x14c7},
{0x85aa,0x85aa,0x1677},
{0x85af,0x85af,0x1514},
{0x85b0,0x85b0,0x1f32},
{0x85ba,0x85ba,0x1a74},
{0x85c1,0x85c1,0xead},
{0x85c9,0x85c9,0x1969},
{0x85cd,0x85cd,0x1136},
{0x85ce,0x85ce,0x1678},
{0x85cf,0x85cf,0x19a4},
{0x85d5,0x85d5,0x184c},
{0x85dc,0x85dc,0x1163},
{0x85dd,0x85dd,0x1798},
{0x85e4,0x85e4,0x1112},
{0x85e5,0x85e5,0x16f5},
{0x85e9,0x85e9,0x138b},
{0x85ea,0x85ea,0x15e9},
{0x85f7,0x85f7,0x19d3},
{0x85fa,0x85fa,0x1222},
{0x85fb,0x85fb,0x1aa0},
{0x85ff,0x85ff,0xee9},
{0x8602,0x8602,0x1799},
{0x8606,0x8606,0x11a8},
{0x8607,0x8607,0x1599},
{0x860a,0x860a,0x17c8},
{0x8616,0x8616,0x1724},
{0x8617,0x8617,0x13a4},
{0x861a,0x861a,0x1541},
{0x862d,0x862d,0x112b},
{0x863f,0x863f,0x111a},
{0x864e,0x864e,0x1e99},
{0x8650,0x8650,0x1dd0},
{0x8654,0x8654,0xe19},
{0x8655,0x8655,0x1bdd},
{0x865b,0x865b,0x1e29},
{0x865c,0x865c,0x11a9},
{0x865e,0x865e,0x184d},
{0x865f,0x865f,0x1e9a},
{0x8667,0x8667,0x1f49},
{0x8679,0x8679,0x1eb4},
{0x868a,0x868a,0x12ed},
{0x868c,0x868c,0x1363},
{0x8693,0x8693,0x1938},
{0x86a3,0x86a3,0xed7},
{0x86a4,0x86a4,0x1aa1},
{0x86a9,0x86a9,0x1cbb},
{0x86c7,0x86c7,0x14a9},
{0x86cb,0x86cb,0x1070},
{0x86d4,0x86d4,0x1f09},
{0x86d9,0x86d9,0x17d8},
{0x86db,0x86db,0x1ae9},
{0x86df,0x86df,0xf2e},
{0x86e4,0x86e4,0x1df2},
{0x86ed,0x86ed,0x1b72},
{0x86fe,0x86fe,0x1699},
{0x8700,0x8700,0x1c4d},
{0x8702,0x8702,0x13f1},
{0x8703,0x8703,0x1679},
{0x8708,0x8708,0x17ba},
{0x8718,0x8718,0x1b3a},
{0x871a,0x871a,0x145e},
{0x871c,0x871c,0x1314},
{0x874e,0x874e,0xdb4},
{0x8755,0x8755,0x1662},
{0x8757,0x8757,0x1ef4},
{0x875f,0x875f,0x189e},
{0x8766,0x8766,0x1dc9},
{0x8768,0x8768,0x162c},
{0x8774,0x8774,0x1e9b},
{0x8776,0x8776,0x1a2f},
{0x8778,0x8778,0x17d9},
{0x8782,0x8782,0x1142},
{0x878d,0x878d,0x18e4},
{0x879f,0x879f,0x1297},
{0x87a2,0x87a2,0x1e69},
{0x87b3,0x87b3,0x1098},
{0x87ba,0x87ba,0x111b},
{0x87c4,0x87c4,0x1cd0},
{0x87e0,0x87e0,0x133e},
{0x87ec,0x87ec,0x1542},
{0x87ef,0x87ef,0x1812},
{0x87f2,0x87f2,0x1c8d},
{0x87f9,0x87f9,0x1e10},
{0x87fb,0x87fb,0x1908},
{0x87fe,0x87fe,0x155b},
{0x8805,0x8805,0x163a},
{0x881f,0x881f,0x113b},
{0x8822,0x8822,0x1b04},
{0x8823,0x8823,0x1164},
{0x8831,0x8831,0xeae},
{0x8836,0x8836,0x1984},
{0x883b,0x883b,0x124d},
{0x8840,0x8840,0x1e4c},
{0x8846,0x8846,0x1b0c},
{0x884c,0x884c,0x1e1d},
{0x884d,0x884d,0x175d},
{0x8852,0x8852,0x1e46},
{0x8853,0x8853,0x1624},
{0x8857,0x8857,0xd81},
{0x8859,0x8859,0x169a},
{0x885b,0x885b,0x189f},
{0x885d,0x885d,0x1c8e},
{0x8861,0x8861,0x1e6a},
{0x8862,0x8862,0xf5e},
{0x8863,0x8863,0x1909},
{0x8868,0x8868,0x1da1},
{0x886b,0x886b,0x14ce},
{0x8870,0x8870,0x15bd},
{0x8872,0x8872,0x1037},
{0x8877,0x8877,0x1c8f},
{0x887e,0x887f,0xfcf},
{0x8881,0x8881,0x1883},
{0x8882,0x8882,0x129b},
{0x8888,0x8888,0xd82},
{0x888b,0x888b,0x10a6},
{0x888d,0x888d,0x1d8d},
{0x8892,0x8892,0x1071},
{0x8896,0x8896,0x15ea},
{0x8897,0x8897,0x1b5d},
{0x889e,0x889e,0xec6},
{0x88ab,0x88ab,0x1db1},
{0x88b4,0x88b4,0xeaf},
{0x88c1,0x88c1,0x19b6},
{0x88c2,0x88c2,0x1182},
{0x88cf,0x88cf,0x1218},
{0x88d4,0x88d4,0x179a},
{0x88d5,0x88d5,0x18c7},
{0x88d9,0x88d9,0xf74},
{0x88dc,0x88dc,0x13ce},
{0x88dd,0x88dd,0x19a5},
{0x88df,0x88df,0x14aa},
{0x88e1,0x88e1,0x1219},
{0x88e8,0x88e8,0x145f},
{0x88f3,0x88f3,0x14ec},
{0x88f4,0x88f5,0x1375},
{0x88f8,0x88f8,0x111c},
{0x88fd,0x88fd,0x1a75},
{0x8907,0x8907,0x13dd},
{0x8910,0x8910,0xdb3},
{0x8912,0x8912,0x1d8e},
{0x8913,0x8913,0x13cf},
{0x8918,0x8918,0x18a0},
{0x8919,0x8919,0x1377},
{0x8925,0x8925,0x181c},
{0x892a,0x892a,0x1d26},
{0x8936,0x8936,0x1630},
{0x8938,0x8938,0x11de},
{0x893b,0x893b,0x1552},
{0x8941,0x8941,0xde3},
{0x8944,0x8944,0x1709},
{0x895f,0x895f,0xfd1},
{0x8964,0x8964,0x1137},
{0x896a,0x896a,0x1256},
{0x8972,0x8972,0x1631},
{0x897f,0x897f,0x1515},
{0x8981,0x8981,0x1813},
{0x8983,0x8983,0x1086},
{0x8986,0x8986,0x13de},
{0x8987,0x8987,0x1d57},
{0x898b,0x898b,0xe3c},
{0x898f,0x898f,0xfa5},
{0x8993,0x8993,0x127e},
{0x8996,0x8996,0x1652},
{0x89a1,0x89a1,0xe33},
{0x89a9,0x89a9,0x10ca},
{0x89aa,0x89aa,0x1cc3},
{0x89b2,0x89b2,0xfc2},
{0x89ba,0x89ba,0xd91},
{0x89bd,0x89bd,0x1138},
{0x89c0,0x89c0,0xef7},
{0x89d2,0x89d2,0xd92},
{0x89e3,0x89e3,0x1e11},
{0x89f4,0x89f4,0x14ed},
{0x89f8,0x89f8,0x1c4e},
{0x8a00,0x8a00,0x1721},
{0x8a02,0x8a02,0x1a59},
{0x8a03,0x8a03,0x1413},
{0x8a08,0x8a08,0xe8c},
{0x8a0a,0x8a0a,0x167a},
{0x8a0c,0x8a0c,0x1eb5},
{0x8a0e,0x8a0e,0x1d1c},
{0x8a13,0x8a13,0x1f33},
{0x8a16,0x8a16,0x1f5a},
{0x8a17,0x8a17,0x1cee},
{0x8a18,0x8a18,0x1012},
{0x8a1b,0x8a1b,0x17da},
{0x8a1d,0x8a1d,0x169b},
{0x8a1f,0x8a1f,0x15b5},
{0x8a23,0x8a23,0xe45},
{0x8a25,0x8a25,0x1056},
{0x8a2a,0x8a2a,0x1364},
{0x8a2d,0x8a2d,0x1553},
{0x8a31,0x8a31,0x1e2a},
{0x8a34,0x8a34,0x159a},
{0x8a36,0x8a36,0xd83},
{0x8a3a,0x8a3a,0x1b5e},
{0x8a3b,0x8a3b,0x1aea},
{0x8a50,0x8a50,0x14ab},
{0x8a54,0x8a54,0x1aa2},
{0x8a55,0x8a55,0x1d6d},
{0x8a5b,0x8a5b,0x19d4},
{0x8a5e,0x8a5e,0x14ac},
{0x8a60,0x8a60,0x1789},
{0x8a62,0x8a62,0x161d},
{0x8a63,0x8a63,0x179b},
{0x8a66,0x8a66,0x1653},
{0x8a69,0x8a69,0x1654},
{0x8a6d,0x8a6d,0xf93},
{0x8a6e,0x8a6e,0x1a11},
{0x8a70,0x8a70,0x1f77},
{0x8a71,0x8a71,0x1ec1},
{0x8a72,0x8a72,0x1e12},
{0x8a73,0x8a73,0x14ee},
{0x8a75,0x8a75,0x1543},
{0x8a79,0x8a79,0x1c11},
{0x8a85,0x8a85,0x1aeb},
{0x8a87,0x8a87,0xee1},
{0x8a8c,0x8a8c,0x1b3b},
{0x8a8d,0x8a8d,0x1939},
{0x8a93,0x8a93,0x1516},
{0x8a95,0x8a95,0x1cf9},
{0x8a98,0x8a98,0x18c8},
{0x8a9e,0x8a9e,0x1714},
{0x8aa0,0x8aa0,0x1572},
{0x8aa1,0x8aa1,0xe8d},
{0x8aa3,0x8aa3,0x12de},
{0x8aa4,0x8aa4,0x17bb},
{0x8aa5,0x8aa5,0xeb0},
{0x8aa6,0x8aa6,0x15b6},
{0x8aa8,0x8aa8,0x1f0a},
{0x8aaa,0x8aaa,0x1554},
{0x8ab0,0x8ab0,0x15eb},
{0x8ab2,0x8ab2,0xee2},
{0x8ab9,0x8ab9,0x1460},
{0x8abc,0x8abc,0x190a},
{0x8abe,0x8abe,0x18e9},
{0x8abf,0x8abf,0x1aa3},
{0x8ac2,0x8ac2,0x1c12},
{0x8ac4,0x8ac4,0x161e},
{0x8ac7,0x8ac7,0x1087},
{0x8acb,0x8acb,0x1c22},
{0x8acd,0x8acd,0x19bd},
{0x8acf,0x8acf,0x1c6c},
{0x8ad2,0x8ad2,0x1155},
{0x8ad6,0x8ad6,0x11b7},
{0x8adb,0x8adb,0x18c9},
{0x8adc,0x8adc,0x1c1a},
{0x8ae1,0x8ae1,0x1655},
{0x8ae6,0x8ae6,0x1c2a},
{0x8ae7,0x8ae7,0x1e13},
{0x8aea,0x8aea,0x1a5a},
{0x8aeb,0x8aeb,0xdaa},
{0x8aed,0x8aed,0x18ca},
{0x8aee,0x8aee,0x196a},
{0x8af1,0x8af1,0x1f42},
{0x8af6,0x8af6,0x168a},
{0x8af7,0x8af7,0x1da9},
{0x8af8,0x8af8,0x1a76},
{0x8afa,0x8afa,0x1722},
{0x8afe,0x8afe,0x102b},
{0x8b00,0x8b00,0x12b1},
{0x8b01,0x8b01,0x16ba},
{0x8b02,0x8b02,0x18a1},
{0x8b04,0x8b04,0x1113},
{0x8b0e,0x8b0e,0x1302},
{0x8b10,0x8b10,0x1315},
{0x8b14,0x8b14,0x1dd1},
{0x8b16,0x8b16,0x15a7},
{0x8b17,0x8b17,0x1365},
{0x8b19,0x8b19,0xe49},
{0x8b1a,0x8b1a,0x192a},
{0x8b1b,0x8b1b,0xde4},
{0x8b1d,0x8b1d,0x14ad},
{0x8b20,0x8b20,0x1814},
{0x8b28,0x8b28,0x12b2},
{0x8b2b,0x8b2b,0x19ea},
{0x8b2c,0x8b2c,0x11ed},
{0x8b33,0x8b33,0xf5f},
{0x8b39,0x8b39,0xfc3},
{0x8b41,0x8b41,0x1ec2},
{0x8b49,0x8b49,0x1b1c},
{0x8b4e,0x8b4e,0x1f4b},
{0x8b4f,0x8b4f,0x1013},
{0x8b58,0x8b58,0x1663},
{0x8b5a,0x8b5a,0x1088},
{0x8b5c,0x8b5c,0x13d0},
{0x8b66,0x8b66,0xe71},
{0x8b6c,0x8b6c,0x1461},
{0x8b6f,0x8b6f,0x1741},
{0x8b70,0x8b70,0x190b},
{0x8b74,0x8b74,0xe3d},
{0x8b77,0x8b77,0x1e9c},
{0x8b7d,0x8b7d,0x179c},
{0x8b80,0x8b80,0x10de},
{0x8b8a,0x8b8a,0x13a9},
{0x8b90,0x8b90,0x15ec},
{0x8b92,0x8b92,0x1bb2},
{0x8b93,0x8b93,0x170a},
{0x8b96,0x8b96,0x1bb3},
{0x8b9a,0x8b9a,0x1ba0},
{0x8c37,0x8c37,0xebc},
{0x8c3f,0x8c3f,0xe8e},
{0x8c41,0x8c41,0x1ede},
{0x8c46,0x8c46,0x1103},
{0x8c48,0x8c48,0x1014},
{0x8c4a,0x8c4a,0x1daa},
{0x8c4c,0x8c4c,0x17ea},
{0x8c55,0x8c55,0x1656},
{0x8c5a,0x8c5a,0x10e7},
{0x8c61,0x8c61,0x14ef},
{0x8c6a,0x8c6a,0x1e9d},
{0x8c6b,0x8c6b,0x179d},
{0x8c79,0x8c79,0x1da2},
{0x8c7a,0x8c7a,0x1657},
{0x8c82,0x8c82,0x1c44},
{0x8c8a,0x8c8a,0x1273},
{0x8c8c,0x8c8c,0x12b3},
{0x8c9d,0x8c9d,0x1d58},
{0x8c9e,0x8c9e,0x1a5b},
{0x8ca0,0x8ca0,0x1414},
{0x8ca1,0x8ca1,0x19b7},
{0x8ca2,0x8ca2,0xed8},
{0x8ca7,0x8ca7,0x1472},
{0x8ca8,0x8ca8,0x1ec3},
{0x8ca9,0x8ca9,0x1d47},
{0x8caa,0x8caa,0x1cff},
{0x8cab,0x8cab,0xef8},
{0x8cac,0x8cac,0x1bd9},
{0x8caf,0x8caf,0x19d5},
{0x8cb0,0x8cb0,0x157b},
{0x8cb3,0x8cb3,0x1921},
{0x8cb4,0x8cb4,0xf98},
{0x8cb6,0x8cb6,0x1d68},
{0x8cb7,0x8cb7,0x126e},
{0x8cb8,0x8cb8,0x10a7},
{0x8cbb,0x8cbb,0x1462},
{0x8cbc,0x8cbc,0x1c1b},
{0x8cbd,0x8cbd,0x1920},
{0x8cbf,0x8cbf,0x12df},
{0x8cc0,0x8cc0,0x1dca},
{0x8cc1,0x8cc1,0x1431},
{0x8cc2,0x8cc2,0x11c3},
{0x8cc3,0x8cc3,0x194c},
{0x8cc4,0x8cc4,0x1f0b},
{0x8cc7,0x8cc7,0x196b},
{0x8cc8,0x8cc8,0xd84},
{0x8cca,0x8cca,0x19eb},
{0x8cd1,0x8cd1,0x1b5f},
{0x8cd3,0x8cd3,0x1473},
{0x8cda,0x8cda,0x11c4},
{0x8cdc,0x8cdc,0x14ae},
{0x8cde,0x8cde,0x14f0},
{0x8ce0,0x8ce0,0x1378},
{0x8ce2,0x8ce2,0x1e47},
{0x8ce3,0x8ce3,0x126f},
{0x8ce4,0x8ce4,0x1bf8},
{0x8ce6,0x8ce6,0x1415},
{0x8cea,0x8cea,0x1b73},
{0x8ced,0x8ced,0x10cb},
{0x8cf4,0x8cf4,0x11c5},
{0x8cfb,0x8cfb,0x1416},
{0x8cfc,0x8cfc,0xf60},
{0x8cfd,0x8cfd,0x14f4},
{0x8d04,0x8d04,0x1b3c},
{0x8d05,0x8d05,0x1c93},
{0x8d07,0x8d07,0x18dd},
{0x8d08,0x8d08,0x1b1d},
{0x8d0a,0x8d0a,0x1ba1},
{0x8d0d,0x8d0d,0x155c},
{0x8d13,0x8d13,0x19a6},
{0x8d16,0x8d16,0x15a8},
{0x8d64,0x8d64,0x19ec},
{0x8d66,0x8d66,0x14af},
{0x8d6b,0x8d6b,0x1e34},
{0x8d70,0x8d70,0x1aec},
{0x8d73,0x8d73,0xfa6},
{0x8d74,0x8d74,0x1417},
{0x8d77,0x8d77,0x1015},
{0x8d85,0x8d85,0x1c45},
{0x8d8a,0x8d8a,0x188a},
{0x8d99,0x8d99,0x1aa4},
{0x8da3,0x8da3,0x1c9e},
{0x8da8,0x8da8,0x1c6d},
{0x8db3,0x8db3,0x1aae},
{0x8dba,0x8dba,0x1418},
{0x8dbe,0x8dbe,0x1b3d},
{0x8dc6,0x8dc6,0x1d12},
{0x8dcb,0x8dcb,0x1348},
{0x8dcc,0x8dcc,0x1b74},
{0x8dcf,0x8dcf,0xd85},
{0x8ddb,0x8ddb,0x1d40},
{0x8ddd,0x8ddd,0xe0c},
{0x8de1,0x8de1,0x19ed},
{0x8de3,0x8de3,0x1544},
{0x8de8,0x8de8,0xee3},
{0x8def,0x8def,0x11aa},
{0x8df3,0x8df3,0x10cc},
{0x8e0a,0x8e0a,0x1832},
{0x8e0f,0x8e0f,0x108d},
{0x8e10,0x8e10,0x1bf9},
{0x8e1e,0x8e1e,0xe0d},
{0x8e2a,0x8e2a,0x1ac2},
{0x8e30,0x8e30,0x18cb},
{0x8e35,0x8e35,0x1ac3},
{0x8e42,0x8e42,0x18cc},
{0x8e44,0x8e44,0x1a77},
{0x8e47,0x8e47,0xe1a},
{0x8e48,0x8e48,0x10cd},
{0x8e49,0x8e49,0x1b8c},
{0x8e4a,0x8e4a,0x1e75},
{0x8e59,0x8e59,0x1c80},
{0x8e5f,0x8e5f,0x19ee},
{0x8e60,0x8e60,0x1be9},
{0x8e74,0x8e74,0x1c81},
{0x8e76,0x8e76,0xf8e},
{0x8e81,0x8e81,0x1aa5},
{0x8e87,0x8e87,0x19d6},
{0x8e8a,0x8e8a,0x1aed},
{0x8e8d,0x8e8d,0x16f6},
{0x8eaa,0x8eaa,0x1223},
{0x8eab,0x8eab,0x167b},
{0x8eac,0x8eac,0xf80},
{0x8ec0,0x8ec0,0xf61},
{0x8eca,0x8eca,0x1b8d},
{0x8ecb,0x8ecb,0x16bb},
{0x8ecc,0x8ecc,0xf94},
{0x8ecd,0x8ecd,0xf75},
{0x8ed2,0x8ed2,0x1e2e},
{0x8edf,0x8edf,0x175e},
{0x8eeb,0x8eeb,0x1b60},
{0x8ef8,0x8ef8,0x1c82},
{0x8efb,0x8efb,0xd86},
{0x8efe,0x8efe,0x1664},
{0x8f03,0x8f03,0xf2f},
{0x8f05,0x8f05,0x11ab},
{0x8f09,0x8f09,0x19b8},
{0x8f12,0x8f12,0x1c1c},
{0x8f13,0x8f13,0x124e},
{0x8f14,0x8f14,0x13d1},
{0x8f15,0x8f15,0xe72},
{0x8f1b,0x8f1b,0x1156},
{0x8f1c,0x8f1c,0x1cbc},
{0x8f1d,0x8f1d,0x1f43},
{0x8f1e,0x8f1e,0x1262},
{0x8f1f,0x8f1f,0x1c06},
{0x8f26,0x8f26,0x117a},
{0x8f27,0x8f27,0x13bf},
{0x8f29,0x8f29,0x1379},
{0x8f2a,0x8f2a,0x11f7},
{0x8f2f,0x8f2f,0x1b7b},
{0x8f33,0x8f33,0x1aee},
{0x8f38,0x8f38,0x15ed},
{0x8f39,0x8f39,0x13df},
{0x8f3b,0x8f3b,0x13e0},
{0x8f3e,0x8f3e,0x1a12},
{0x8f3f,0x8f3f,0x1738},
{0x8f44,0x8f44,0x1de2},
{0x8f45,0x8f45,0x1884},
{0x8f49,0x8f49,0x1a13},
{0x8f4d,0x8f4d,0x1c07},
{0x8f4e,0x8f4e,0xf30},
{0x8f5d,0x8f5d,0x1739},
{0x8f5f,0x8f5f,0xf1b},
{0x8f62,0x8f62,0x116f},
{0x8f9b,0x8f9b,0x167c},
{0x8f9c,0x8f9c,0xeb1},
{0x8fa3,0x8fa3,0x112e},
{0x8fa6,0x8fa6,0x1d48},
{0x8fa8,0x8fa8,0x13aa},
{0x8fad,0x8fad,0x14b0},
{0x8faf,0x8faf,0x13ab},
{0x8fb0,0x8fb0,0x1b61},
{0x8fb1,0x8fb1,0x181d},
{0x8fb2,0x8fb2,0x1051},
{0x8fc2,0x8fc2,0x184e},
{0x8fc5,0x8fc5,0x167d},
{0x8fce,0x8fce,0x178a},
{0x8fd1,0x8fd1,0xfc4},
{0x8fd4,0x8fd4,0x133f},
{0x8fe6,0x8fe6,0xd87},
{0x8fea,0x8fea,0x19ef},
{0x8feb,0x8feb,0x1326},
{0x8fed,0x8fed,0x1b75},
{0x8ff0,0x8ff0,0x1625},
{0x8ff2,0x8ff2,0xe2a},
{0x8ff7,0x8ff7,0x1303},
{0x8ff9,0x8ff9,0x19f0},
{0x8ffd,0x8ffd,0x1c6e},
{0x9000,0x9000,0x1d27},
{0x9001,0x9001,0x15b7},
{0x9002,0x9002,0xefe},
{0x9003,0x9003,0x10ce},
{0x9005,0x9005,0x1f2a},
{0x9006,0x9006,0x1742},
{0x9008,0x9008,0x1e6b},
{0x900b,0x900b,0x1d8f},
{0x900d,0x900d,0x159b},
{0x900f,0x900f,0x1d2d},
{0x9010,0x9010,0x1c83},
{0x9011,0x9011,0xf62},
{0x9014,0x9014,0x10cf},
{0x9015,0x9015,0xe73},
{0x9017,0x9017,0x1104},
{0x9019,0x9019,0x19d7},
{0x901a,0x901a,0x1d22},
{0x901d,0x901d,0x1517},
{0x901e,0x901e,0x1194},
{0x901f,0x901f,0x15a9},
{0x9020,0x9020,0x1aa6},
{0x9021,0x9021,0x1b05},
{0x9022,0x9022,0x13f2},
{0x9023,0x9023,0x117b},
{0x902e,0x902e,0x1c2b},
{0x9031,0x9031,0x1aef},
{0x9032,0x9032,0x1b62},
{0x9035,0x9035,0xfa7},
{0x9038,0x9038,0x1942},
{0x903c,0x903c,0x1dbf},
{0x903e,0x903e,0x18ce},
{0x9041,0x9041,0x1109},
{0x9042,0x9042,0x15ee},
{0x9047,0x9047,0x184f},
{0x904a,0x904a,0x18cd},
{0x904b,0x904b,0x1866},
{0x904d,0x904d,0x1d65},
{0x904e,0x904e,0xee4},
{0x9050,0x9050,0x1dcb},
{0x9051,0x9051,0x1ef5},
{0x9053,0x9053,0x10d0},
{0x9054,0x9054,0x1078},
{0x9055,0x9055,0x18a2},
{0x9059,0x9059,0x1815},
{0x905c,0x905c,0x15ae},
{0x905d,0x905d,0x108e},
{0x905e,0x905e,0x1c2c},
{0x9060,0x9060,0x1885},
{0x9061,0x9061,0x159c},
{0x9063,0x9063,0xe3e},
{0x9069,0x9069,0x19f1},
{0x906d,0x906d,0x1aa7},
{0x906e,0x906e,0x1b8e},
{0x906f,0x906f,0x110a},
{0x9072,0x9072,0x1b3e},
{0x9075,0x9075,0x1b06},
{0x9077,0x9077,0x1bfa},
{0x9078,0x9078,0x1545},
{0x907a,0x907a,0x18cf},
{0x907c,0x907c,0x11d1},
{0x907d,0x907d,0xe0e},
{0x907f,0x907f,0x1db2},
{0x9080,0x9080,0x1816},
{0x9081,0x9081,0x1270},
{0x9082,0x9082,0x1e14},
{0x9083,0x9083,0x15ef},
{0x9084,0x9084,0x1ed8},
{0x9087,0x9087,0x1922},
{0x9088,0x9088,0x123d},
{0x908a,0x908a,0x13ac},
{0x908f,0x908f,0x111d},
{0x9091,0x9091,0x18f5},
{0x9095,0x9095,0x17d0},
{0x9099,0x9099,0x1263},
{0x90a2,0x90a2,0x1e6c},
{0x90a3,0x90a3,0x102a},
{0x90a6,0x90a6,0x1366},
{0x90a8,0x90a8,0x1c52},
{0x90aa,0x90aa,0x14b1},
{0x90af,0x90af,0xdc6},
{0x90b0,0x90b0,0x1d13},
{0x90b1,0x90b1,0xf63},
{0x90b5,0x90b5,0x159d},
{0x90b8,0x90b8,0x19d8},
{0x90c1,0x90c1,0x185c},
{0x90ca,0x90ca,0xf31},
{0x90de,0x90de,0x1143},
{0x90e1,0x90e1,0xf76},
{0x90e8,0x90e8,0x1419},
{0x90ed,0x90ed,0xeea},
{0x90f5,0x90f5,0x1850},
{0x90fd,0x90fd,0x10d1},
{0x9102,0x9102,0x16aa},
{0x9112,0x9112,0x1c6f},
{0x9115,0x9115,0x1e22},
{0x9119,0x9119,0x1463},
{0x9127,0x9127,0x1114},
{0x912d,0x912d,0x1a5c},
{0x9132,0x9132,0x1072},
{0x9149,0x9149,0x18d0},
{0x914a,0x914a,0x1a5d},
{0x914b,0x914b,0x1c70},
{0x914c,0x914c,0x1977},
{0x914d,0x914d,0x137a},
{0x914e,0x914e,0x1af0},
{0x9152,0x9152,0x1af1},
{0x9162,0x9162,0x1c46},
{0x9169,0x9169,0x1298},
{0x916a,0x916a,0x1123},
{0x916c,0x916c,0x15f0},
{0x9175,0x9175,0x1f1c},
{0x9177,0x9177,0x1ea3},
{0x9178,0x9178,0x14c1},
{0x9187,0x9187,0x161f},
{0x9189,0x9189,0x1c9f},
{0x918b,0x918b,0x1c47},
{0x918d,0x918d,0x1a78},
{0x9192,0x9192,0x1573},
{0x919c,0x919c,0x1c71},
{0x91ab,0x91ab,0x190c},
{0x91ac,0x91ac,0x19a7},
{0x91ae,0x91ae,0x1c48},
{0x91af,0x91af,0x1e76},
{0x91b1,0x91b1,0x1349},
{0x91b4,0x91b4,0x119d},
{0x91b5,0x91b5,0xe00},
{0x91c0,0x91c0,0x170b},
{0x91c7,0x91c7,0x1bd4},
{0x91c9,0x91c9,0x18d1},
{0x91cb,0x91cb,0x1528},
{0x91cc,0x91cc,0x121a},
{0x91cd,0x91cd,0x1b0d},
{0x91ce,0x91ce,0x16ef},
{0x91cf,0x91cf,0x1157},
{0x91d0,0x91d0,0x121b},
{0x91d1,0x91d1,0x1023},
{0x91d7,0x91d7,0x15be},
{0x91d8,0x91d8,0x1a5e},
{0x91dc,0x91dc,0x141a},
{0x91dd,0x91dd,0x1cce},
{0x91e3,0x91e3,0x1aa8},
{0x91e7,0x91e7,0x1bfb},
{0x91ea,0x91ea,0x1851},
{0x91f5,0x91f5,0x1bd5},
{0x920d,0x920d,0x110b},
{0x9210,0x9210,0xe26},
{0x9211,0x9211,0x1d49},
{0x9212,0x9212,0x14d1},
{0x9217,0x9217,0x18de},
{0x921e,0x921e,0xfae},
{0x9234,0x9234,0x1195},
{0x923a,0x923a,0x17c2},
{0x923f,0x923f,0x1a14},
{0x9240,0x9240,0xdce},
{0x9245,0x9245,0xe0f},
{0x9249,0x9249,0x1e48},
{0x9257,0x9257,0xe4a},
{0x925b,0x925b,0x175f},
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{0x96e2,0x96e2,0x121c},
{0x96e3,0x96e3,0x102e},
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{0x977a,0x977a,0x1257},
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{0x978d,0x978d,0x16b6},
{0x978f,0x978f,0xed9},
{0x97a0,0x97a0,0xf6e},
{0x97a8,0x97a8,0xdb5},
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{0x980a,0x980a,0x185d},
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{0xb81b,0xb81b,0x6ee},
{0xb81c,0xb81c,0x2de0},
{0xb81d,0xb81d,0x6ef},
{0xb81e,0xb823,0x2de1},
{0xb824,0xb825,0x6f0},
{0xb826,0xb827,0x2de7},
{0xb828,0xb828,0x6f2},
{0xb829,0xb82b,0x2de9},
{0xb82c,0xb82c,0x6f3},
{0xb82d,0xb833,0x2dec},
{0xb834,0xb835,0x6f4},
{0xb836,0xb836,0x2df3},
{0xb837,0xb839,0x6f6},
{0xb83a,0xb83f,0x2df4},
{0xb840,0xb840,0x6f9},
{0xb841,0xb843,0x2dfa},
{0xb844,0xb844,0x6fa},
{0xb845,0xb850,0x2dfd},
{0xb851,0xb851,0x6fb},
{0xb852,0xb852,0x2e09},
{0xb853,0xb853,0x6fc},
{0xb854,0xb85b,0x2e0a},
{0xb85c,0xb85d,0x6fd},
{0xb85e,0xb85f,0x2e12},
{0xb860,0xb860,0x6ff},
{0xb861,0xb863,0x2e14},
{0xb864,0xb864,0x700},
{0xb865,0xb86b,0x2e17},
{0xb86c,0xb86d,0x701},
{0xb86e,0xb86e,0x2e1e},
{0xb86f,0xb86f,0x703},
{0xb870,0xb870,0x2e1f},
{0xb871,0xb871,0x704},
{0xb872,0xb877,0x2e20},
{0xb878,0xb878,0x705},
{0xb879,0xb87b,0x2e26},
{0xb87c,0xb87c,0x706},
{0xb87d,0xb88c,0x2e29},
{0xb88d,0xb88d,0x707},
{0xb88e,0xb8a7,0x2e39},
{0xb8a8,0xb8a8,0x708},
{0xb8a9,0xb8af,0x2e53},
{0xb8b0,0xb8b0,0x709},
{0xb8b1,0xb8b3,0x2e5a},
{0xb8b4,0xb8b4,0x70a},
{0xb8b5,0xb8b7,0x2e5d},
{0xb8b8,0xb8b8,0x70b},
{0xb8b9,0xb8bf,0x2e60},
{0xb8c0,0xb8c1,0x70c},
{0xb8c2,0xb8c2,0x2e67},
{0xb8c3,0xb8c3,0x70e},
{0xb8c4,0xb8c4,0x2e68},
{0xb8c5,0xb8c5,0x70f},
{0xb8c6,0xb8cb,0x2e69},
{0xb8cc,0xb8cc,0x710},
{0xb8cd,0xb8cf,0x2e6f},
{0xb8d0,0xb8d0,0x711},
{0xb8d1,0xb8d3,0x2e72},
{0xb8d4,0xb8d4,0x712},
{0xb8d5,0xb8dc,0x2e75},
{0xb8dd,0xb8dd,0x713},
{0xb8de,0xb8de,0x2e7d},
{0xb8df,0xb8df,0x714},
{0xb8e0,0xb8e0,0x2e7e},
{0xb8e1,0xb8e1,0x715},
{0xb8e2,0xb8e7,0x2e7f},
{0xb8e8,0xb8e9,0x716},
{0xb8ea,0xb8eb,0x2e85},
{0xb8ec,0xb8ec,0x718},
{0xb8ed,0xb8ef,0x2e87},
{0xb8f0,0xb8f0,0x719},
{0xb8f1,0xb8f7,0x2e8a},
{0xb8f8,0xb8f9,0x71a},
{0xb8fa,0xb8fa,0x2e91},
{0xb8fb,0xb8fb,0x71c},
{0xb8fc,0xb8fc,0x2e92},
{0xb8fd,0xb8fd,0x71d},
{0xb8fe,0xb903,0x2e93},
{0xb904,0xb904,0x71e},
{0xb905,0xb917,0x2e99},
{0xb918,0xb918,0x71f},
{0xb919,0xb91f,0x2eac},
{0xb920,0xb920,0x720},
{0xb921,0xb93b,0x2eb3},
{0xb93c,0xb93d,0x721},
{0xb93e,0xb93f,0x2ece},
{0xb940,0xb940,0x723},
{0xb941,0xb943,0x2ed0},
{0xb944,0xb944,0x724},
{0xb945,0xb94b,0x2ed3},
{0xb94c,0xb94c,0x725},
{0xb94d,0xb94e,0x2eda},
{0xb94f,0xb94f,0x726},
{0xb950,0xb950,0x2edc},
{0xb951,0xb951,0x727},
{0xb952,0xb957,0x2edd},
{0xb958,0xb959,0x728},
{0xb95a,0xb95b,0x2ee3},
{0xb95c,0xb95c,0x72a},
{0xb95d,0xb95f,0x2ee5},
{0xb960,0xb960,0x72b},
{0xb961,0xb967,0x2ee8},
{0xb968,0xb969,0x72c},
{0xb96a,0xb96a,0x2eef},
{0xb96b,0xb96b,0x72e},
{0xb96c,0xb96c,0x2ef0},
{0xb96d,0xb96d,0x72f},
{0xb96e,0xb973,0x2ef1},
{0xb974,0xb975,0x730},
{0xb976,0xb977,0x2ef7},
{0xb978,0xb978,0x732},
{0xb979,0xb97b,0x2ef9},
{0xb97c,0xb97c,0x733},
{0xb97d,0xb983,0x2efc},
{0xb984,0xb985,0x734},
{0xb986,0xb986,0x2f03},
{0xb987,0xb987,0x736},
{0xb988,0xb988,0x2f04},
{0xb989,0xb98a,0x737},
{0xb98b,0xb98c,0x2f05},
{0xb98d,0xb98e,0x739},
{0xb98f,0xb9ab,0x2f07},
{0xb9ac,0xb9ad,0x73b},
{0xb9ae,0xb9af,0x2f24},
{0xb9b0,0xb9b0,0x73d},
{0xb9b1,0xb9b3,0x2f26},
{0xb9b4,0xb9b4,0x73e},
{0xb9b5,0xb9bb,0x2f29},
{0xb9bc,0xb9bd,0x73f},
{0xb9be,0xb9be,0x2f30},
{0xb9bf,0xb9bf,0x741},
{0xb9c0,0xb9c0,0x2f31},
{0xb9c1,0xb9c1,0x742},
{0xb9c2,0xb9c7,0x2f32},
{0xb9c8,0xb9c9,0x743},
{0xb9ca,0xb9cb,0x2f38},
{0xb9cc,0xb9cc,0x745},
{0xb9cd,0xb9cd,0x2f3a},
{0xb9ce,0xb9d2,0x746},
{0xb9d3,0xb9d7,0x2f3b},
{0xb9d8,0xb9d9,0x74b},
{0xb9da,0xb9da,0x2f40},
{0xb9db,0xb9db,0x74d},
{0xb9dc,0xb9dc,0x2f41},
{0xb9dd,0xb9de,0x74e},
{0xb9df,0xb9e0,0x2f42},
{0xb9e1,0xb9e1,0x750},
{0xb9e2,0xb9e2,0x2f44},
{0xb9e3,0xb9e5,0x751},
{0xb9e6,0xb9e7,0x2f45},
{0xb9e8,0xb9e8,0x754},
{0xb9e9,0xb9eb,0x2f47},
{0xb9ec,0xb9ec,0x755},
{0xb9ed,0xb9f3,0x2f4a},
{0xb9f4,0xb9f5,0x756},
{0xb9f6,0xb9f6,0x2f51},
{0xb9f7,0xb9fa,0x758},
{0xb9fb,0xb9ff,0x2f52},
{0xba00,0xba01,0x75c},
{0xba02,0xba07,0x2f57},
{0xba08,0xba08,0x75e},
{0xba09,0xba14,0x2f5d},
{0xba15,0xba15,0x75f},
{0xba16,0xba37,0x2f69},
{0xba38,0xba39,0x760},
{0xba3a,0xba3b,0x2f8b},
{0xba3c,0xba3c,0x762},
{0xba3d,0xba3f,0x2f8d},
{0xba40,0xba40,0x763},
{0xba41,0xba41,0x2f90},
{0xba42,0xba42,0x764},
{0xba43,0xba47,0x2f91},
{0xba48,0xba49,0x765},
{0xba4a,0xba4a,0x2f96},
{0xba4b,0xba4b,0x767},
{0xba4c,0xba4c,0x2f97},
{0xba4d,0xba4e,0x768},
{0xba4f,0xba52,0x2f98},
{0xba53,0xba55,0x76a},
{0xba56,0xba57,0x2f9c},
{0xba58,0xba58,0x76d},
{0xba59,0xba5b,0x2f9e},
{0xba5c,0xba5c,0x76e},
{0xba5d,0xba63,0x2fa1},
{0xba64,0xba65,0x76f},
{0xba66,0xba66,0x2fa8},
{0xba67,0xba69,0x771},
{0xba6a,0xba6f,0x2fa9},
{0xba70,0xba71,0x774},
{0xba72,0xba73,0x2faf},
{0xba74,0xba74,0x776},
{0xba75,0xba77,0x2fb1},
{0xba78,0xba78,0x777},
{0xba79,0xba82,0x2fb4},
{0xba83,0xba85,0x778},
{0xba86,0xba86,0x2fbe},
{0xba87,0xba87,0x77b},
{0xba88,0xba8b,0x2fbf},
{0xba8c,0xba8c,0x77c},
{0xba8d,0xbaa7,0x2fc3},
{0xbaa8,0xbaa9,0x77d},
{0xbaaa,0xbaaa,0x2fde},
{0xbaab,0xbaac,0x77f},
{0xbaad,0xbaaf,0x2fdf},
{0xbab0,0xbab0,0x781},
{0xbab1,0xbab1,0x2fe2},
{0xbab2,0xbab2,0x782},
{0xbab3,0xbab7,0x2fe3},
{0xbab8,0xbab9,0x783},
{0xbaba,0xbaba,0x2fe8},
{0xbabb,0xbabb,0x785},
{0xbabc,0xbabc,0x2fe9},
{0xbabd,0xbabd,0x786},
{0xbabe,0xbac3,0x2fea},
{0xbac4,0xbac4,0x787},
{0xbac5,0xbac7,0x2ff0},
{0xbac8,0xbac8,0x788},
{0xbac9,0xbad7,0x2ff3},
{0xbad8,0xbad9,0x789},
{0xbada,0xbafb,0x3002},
{0xbafc,0xbafc,0x78b},
{0xbafd,0xbaff,0x3024},
{0xbb00,0xbb00,0x78c},
{0xbb01,0xbb03,0x3027},
{0xbb04,0xbb04,0x78d},
{0xbb05,0xbb0c,0x302a},
{0xbb0d,0xbb0d,0x78e},
{0xbb0e,0xbb0e,0x3032},
{0xbb0f,0xbb0f,0x78f},
{0xbb10,0xbb10,0x3033},
{0xbb11,0xbb11,0x790},
{0xbb12,0xbb17,0x3034},
{0xbb18,0xbb18,0x791},
{0xbb19,0xbb1b,0x303a},
{0xbb1c,0xbb1c,0x792},
{0xbb1d,0xbb1f,0x303d},
{0xbb20,0xbb20,0x793},
{0xbb21,0xbb28,0x3040},
{0xbb29,0xbb29,0x794},
{0xbb2a,0xbb2a,0x3048},
{0xbb2b,0xbb2b,0x795},
{0xbb2c,0xbb33,0x3049},
{0xbb34,0xbb36,0x796},
{0xbb37,0xbb37,0x3051},
{0xbb38,0xbb38,0x799},
{0xbb39,0xbb3a,0x3052},
{0xbb3b,0xbb3e,0x79a},
{0xbb3f,0xbb43,0x3054},
{0xbb44,0xbb45,0x79e},
{0xbb46,0xbb46,0x3059},
{0xbb47,0xbb47,0x7a0},
{0xbb48,0xbb48,0x305a},
{0xbb49,0xbb49,0x7a1},
{0xbb4a,0xbb4c,0x305b},
{0xbb4d,0xbb4d,0x7a2},
{0xbb4e,0xbb4e,0x305e},
{0xbb4f,0xbb50,0x7a3},
{0xbb51,0xbb53,0x305f},
{0xbb54,0xbb54,0x7a5},
{0xbb55,0xbb57,0x3062},
{0xbb58,0xbb58,0x7a6},
{0xbb59,0xbb60,0x3065},
{0xbb61,0xbb61,0x7a7},
{0xbb62,0xbb62,0x306d},
{0xbb63,0xbb63,0x7a8},
{0xbb64,0xbb6b,0x306e},
{0xbb6c,0xbb6c,0x7a9},
{0xbb6d,0xbb87,0x3076},
{0xbb88,0xbb88,0x7aa},
{0xbb89,0xbb8b,0x3091},
{0xbb8c,0xbb8c,0x7ab},
{0xbb8d,0xbb8f,0x3094},
{0xbb90,0xbb90,0x7ac},
{0xbb91,0xbba3,0x3097},
{0xbba4,0xbba4,0x7ad},
{0xbba5,0xbba7,0x30aa},
{0xbba8,0xbba8,0x7ae},
{0xbba9,0xbbab,0x30ad},
{0xbbac,0xbbac,0x7af},
{0xbbad,0xbbb3,0x30b0},
{0xbbb4,0xbbb4,0x7b0},
{0xbbb5,0xbbb6,0x30b7},
{0xbbb7,0xbbb7,0x7b1},
{0xbbb8,0xbbbf,0x30b9},
{0xbbc0,0xbbc0,0x7b2},
{0xbbc1,0xbbc3,0x30c1},
{0xbbc4,0xbbc4,0x7b3},
{0xbbc5,0xbbc7,0x30c4},
{0xbbc8,0xbbc8,0x7b4},
{0xbbc9,0xbbcf,0x30c7},
{0xbbd0,0xbbd0,0x7b5},
{0xbbd1,0xbbd2,0x30ce},
{0xbbd3,0xbbd3,0x7b6},
{0xbbd4,0xbbf7,0x30d0},
{0xbbf8,0xbbf9,0x7b7},
{0xbbfa,0xbbfb,0x30f4},
{0xbbfc,0xbbfc,0x7b9},
{0xbbfd,0xbbfe,0x30f6},
{0xbbff,0xbc00,0x7ba},
{0xbc01,0xbc01,0x30f8},
{0xbc02,0xbc02,0x7bc},
{0xbc03,0xbc07,0x30f9},
{0xbc08,0xbc09,0x7bd},
{0xbc0a,0xbc0a,0x30fe},
{0xbc0b,0xbc0d,0x7bf},
{0xbc0e,0xbc0e,0x30ff},
{0xbc0f,0xbc0f,0x7c2},
{0xbc10,0xbc10,0x3100},
{0xbc11,0xbc11,0x7c3},
{0xbc12,0xbc13,0x3101},
{0xbc14,0xbc18,0x7c4},
{0xbc19,0xbc1a,0x3103},
{0xbc1b,0xbc1f,0x7c9},
{0xbc20,0xbc23,0x3105},
{0xbc24,0xbc25,0x7ce},
{0xbc26,0xbc26,0x3109},
{0xbc27,0xbc27,0x7d0},
{0xbc28,0xbc28,0x310a},
{0xbc29,0xbc29,0x7d1},
{0xbc2a,0xbc2c,0x310b},
{0xbc2d,0xbc2d,0x7d2},
{0xbc2e,0xbc2f,0x310e},
{0xbc30,0xbc31,0x7d3},
{0xbc32,0xbc33,0x3110},
{0xbc34,0xbc34,0x7d5},
{0xbc35,0xbc37,0x3112},
{0xbc38,0xbc38,0x7d6},
{0xbc39,0xbc3f,0x3115},
{0xbc40,0xbc41,0x7d7},
{0xbc42,0xbc42,0x311c},
{0xbc43,0xbc45,0x7d9},
{0xbc46,0xbc48,0x311d},
{0xbc49,0xbc49,0x7dc},
{0xbc4a,0xbc4b,0x3120},
{0xbc4c,0xbc4d,0x7dd},
{0xbc4e,0xbc4f,0x3122},
{0xbc50,0xbc50,0x7df},
{0xbc51,0xbc5c,0x3124},
{0xbc5d,0xbc5d,0x7e0},
{0xbc5e,0xbc83,0x3130},
{0xbc84,0xbc85,0x7e1},
{0xbc86,0xbc87,0x3156},
{0xbc88,0xbc88,0x7e3},
{0xbc89,0xbc8a,0x3158},
{0xbc8b,0xbc8c,0x7e4},
{0xbc8d,0xbc8d,0x315a},
{0xbc8e,0xbc8e,0x7e6},
{0xbc8f,0xbc93,0x315b},
{0xbc94,0xbc95,0x7e7},
{0xbc96,0xbc96,0x3160},
{0xbc97,0xbc97,0x7e9},
{0xbc98,0xbc98,0x3161},
{0xbc99,0xbc9a,0x7ea},
{0xbc9b,0xbc9f,0x3162},
{0xbca0,0xbca1,0x7ec},
{0xbca2,0xbca3,0x3167},
{0xbca4,0xbca4,0x7ee},
{0xbca5,0xbca6,0x3169},
{0xbca7,0xbca8,0x7ef},
{0xbca9,0xbcaf,0x316b},
{0xbcb0,0xbcb1,0x7f1},
{0xbcb2,0xbcb2,0x3172},
{0xbcb3,0xbcb5,0x7f3},
{0xbcb6,0xbcbb,0x3173},
{0xbcbc,0xbcbd,0x7f6},
{0xbcbe,0xbcbf,0x3179},
{0xbcc0,0xbcc0,0x7f8},
{0xbcc1,0xbcc3,0x317b},
{0xbcc4,0xbcc4,0x7f9},
{0xbcc5,0xbccc,0x317e},
{0xbccd,0xbccd,0x7fa},
{0xbcce,0xbcce,0x3186},
{0xbccf,0xbcd1,0x7fb},
{0xbcd2,0xbcd4,0x3187},
{0xbcd5,0xbcd5,0x7fe},
{0xbcd6,0xbcd7,0x318a},
{0xbcd8,0xbcd8,0x7ff},
{0xbcd9,0xbcdb,0x318c},
{0xbcdc,0xbcdc,0x800},
{0xbcdd,0xbcf3,0x318f},
{0xbcf4,0xbcf6,0x801},
{0xbcf7,0xbcf7,0x31a6},
{0xbcf8,0xbcf8,0x804},
{0xbcf9,0xbcfb,0x31a7},
{0xbcfc,0xbcfc,0x805},
{0xbcfd,0xbd03,0x31aa},
{0xbd04,0xbd05,0x806},
{0xbd06,0xbd06,0x31b1},
{0xbd07,0xbd07,0x808},
{0xbd08,0xbd08,0x31b2},
{0xbd09,0xbd09,0x809},
{0xbd0a,0xbd0f,0x31b3},
{0xbd10,0xbd10,0x80a},
{0xbd11,0xbd13,0x31b9},
{0xbd14,0xbd14,0x80b},
{0xbd15,0xbd23,0x31bc},
{0xbd24,0xbd24,0x80c},
{0xbd25,0xbd2b,0x31cb},
{0xbd2c,0xbd2c,0x80d},
{0xbd2d,0xbd3f,0x31d2},
{0xbd40,0xbd40,0x80e},
{0xbd41,0xbd47,0x31e5},
{0xbd48,0xbd49,0x80f},
{0xbd4a,0xbd4b,0x31ec},
{0xbd4c,0xbd4c,0x811},
{0xbd4d,0xbd4f,0x31ee},
{0xbd50,0xbd50,0x812},
{0xbd51,0xbd57,0x31f1},
{0xbd58,0xbd59,0x813},
{0xbd5a,0xbd63,0x31f8},
{0xbd64,0xbd64,0x815},
{0xbd65,0xbd67,0x3202},
{0xbd68,0xbd68,0x816},
{0xbd69,0xbd7f,0x3205},
{0xbd80,0xbd81,0x817},
{0xbd82,0xbd83,0x321c},
{0xbd84,0xbd84,0x819},
{0xbd85,0xbd86,0x321e},
{0xbd87,0xbd8a,0x81a},
{0xbd8b,0xbd8f,0x3220},
{0xbd90,0xbd91,0x81e},
{0xbd92,0xbd92,0x3225},
{0xbd93,0xbd93,0x820},
{0xbd94,0xbd94,0x3226},
{0xbd95,0xbd95,0x821},
{0xbd96,0xbd98,0x3227},
{0xbd99,0xbd9a,0x822},
{0xbd9b,0xbd9b,0x322a},
{0xbd9c,0xbd9c,0x824},
{0xbd9d,0xbda3,0x322b},
{0xbda4,0xbda4,0x825},
{0xbda5,0xbdaf,0x3232},
{0xbdb0,0xbdb0,0x826},
{0xbdb1,0xbdb7,0x323d},
{0xbdb8,0xbdb8,0x827},
{0xbdb9,0xbdd3,0x3244},
{0xbdd4,0xbdd5,0x828},
{0xbdd6,0xbdd7,0x325f},
{0xbdd8,0xbdd8,0x82a},
{0xbdd9,0xbddb,0x3261},
{0xbddc,0xbddc,0x82b},
{0xbddd,0xbde8,0x3264},
{0xbde9,0xbde9,0x82c},
{0xbdea,0xbdef,0x3270},
{0xbdf0,0xbdf0,0x82d},
{0xbdf1,0xbdf3,0x3276},
{0xbdf4,0xbdf4,0x82e},
{0xbdf5,0xbdf7,0x3279},
{0xbdf8,0xbdf8,0x82f},
{0xbdf9,0xbdff,0x327c},
{0xbe00,0xbe00,0x830},
{0xbe01,0xbe02,0x3283},
{0xbe03,0xbe03,0x831},
{0xbe04,0xbe04,0x3285},
{0xbe05,0xbe05,0x832},
{0xbe06,0xbe0b,0x3286},
{0xbe0c,0xbe0d,0x833},
{0xbe0e,0xbe0f,0x328c},
{0xbe10,0xbe10,0x835},
{0xbe11,0xbe13,0x328e},
{0xbe14,0xbe14,0x836},
{0xbe15,0xbe1b,0x3291},
{0xbe1c,0xbe1d,0x837},
{0xbe1e,0xbe1e,0x3298},
{0xbe1f,0xbe1f,0x839},
{0xbe20,0xbe43,0x3299},
{0xbe44,0xbe45,0x83a},
{0xbe46,0xbe47,0x32bd},
{0xbe48,0xbe48,0x83c},
{0xbe49,0xbe4b,0x32bf},
{0xbe4c,0xbe4c,0x83d},
{0xbe4d,0xbe4d,0x32c2},
{0xbe4e,0xbe4e,0x83e},
{0xbe4f,0xbe53,0x32c3},
{0xbe54,0xbe55,0x83f},
{0xbe56,0xbe56,0x32c8},
{0xbe57,0xbe57,0x841},
{0xbe58,0xbe58,0x32c9},
{0xbe59,0xbe5b,0x842},
{0xbe5c,0xbe5f,0x32ca},
{0xbe60,0xbe61,0x845},
{0xbe62,0xbe63,0x32ce},
{0xbe64,0xbe64,0x847},
{0xbe65,0xbe67,0x32d0},
{0xbe68,0xbe68,0x848},
{0xbe69,0xbe69,0x32d3},
{0xbe6a,0xbe6a,0x849},
{0xbe6b,0xbe6f,0x32d4},
{0xbe70,0xbe71,0x84a},
{0xbe72,0xbe72,0x32d9},
{0xbe73,0xbe75,0x84c},
{0xbe76,0xbe7a,0x32da},
{0xbe7b,0xbe7d,0x84f},
{0xbe7e,0xbe7f,0x32df},
{0xbe80,0xbe80,0x852},
{0xbe81,0xbe83,0x32e1},
{0xbe84,0xbe84,0x853},
{0xbe85,0xbe8b,0x32e4},
{0xbe8c,0xbe8d,0x854},
{0xbe8e,0xbe8e,0x32eb},
{0xbe8f,0xbe91,0x856},
{0xbe92,0xbe97,0x32ec},
{0xbe98,0xbe99,0x859},
{0xbe9a,0xbea7,0x32f2},
{0xbea8,0xbea8,0x85b},
{0xbea9,0xbecf,0x3300},
{0xbed0,0xbed1,0x85c},
{0xbed2,0xbed3,0x3327},
{0xbed4,0xbed4,0x85e},
{0xbed5,0xbed6,0x3329},
{0xbed7,0xbed8,0x85f},
{0xbed9,0xbedf,0x332b},
{0xbee0,0xbee0,0x861},
{0xbee1,0xbee2,0x3332},
{0xbee3,0xbee5,0x862},
{0xbee6,0xbeeb,0x3334},
{0xbeec,0xbeec,0x865},
{0xbeed,0xbf00,0x333a},
{0xbf01,0xbf01,0x866},
{0xbf02,0xbf07,0x334e},
{0xbf08,0xbf09,0x867},
{0xbf0a,0xbf17,0x3354},
{0xbf18,0xbf19,0x869},
{0xbf1a,0xbf1a,0x3362},
{0xbf1b,0xbf1d,0x86b},
{0xbf1e,0xbf3f,0x3363},
{0xbf40,0xbf41,0x86e},
{0xbf42,0xbf43,0x3385},
{0xbf44,0xbf44,0x870},
{0xbf45,0xbf47,0x3387},
{0xbf48,0xbf48,0x871},
{0xbf49,0xbf4f,0x338a},
{0xbf50,0xbf51,0x872},
{0xbf52,0xbf54,0x3391},
{0xbf55,0xbf55,0x874},
{0xbf56,0xbf93,0x3394},
{0xbf94,0xbf94,0x875},
{0xbf95,0xbfaf,0x33d2},
{0xbfb0,0xbfb0,0x876},
{0xbfb1,0xbfc4,0x33ed},
{0xbfc5,0xbfc5,0x877},
{0xbfc6,0xbfcb,0x3401},
{0xbfcc,0xbfcd,0x878},
{0xbfce,0xbfcf,0x3407},
{0xbfd0,0xbfd0,0x87a},
{0xbfd1,0xbfd3,0x3409},
{0xbfd4,0xbfd4,0x87b},
{0xbfd5,0xbfdb,0x340c},
{0xbfdc,0xbfdc,0x87c},
{0xbfdd,0xbfde,0x3413},
{0xbfdf,0xbfdf,0x87d},
{0xbfe0,0xbfe0,0x3415},
{0xbfe1,0xbfe1,0x87e},
{0xbfe2,0xc03b,0x3416},
{0xc03c,0xc03c,0x87f},
{0xc03d,0xc050,0x3470},
{0xc051,0xc051,0x880},
{0xc052,0xc057,0x3484},
{0xc058,0xc058,0x881},
{0xc059,0xc05b,0x348a},
{0xc05c,0xc05c,0x882},
{0xc05d,0xc05f,0x348d},
{0xc060,0xc060,0x883},
{0xc061,0xc067,0x3490},
{0xc068,0xc069,0x884},
{0xc06a,0xc08f,0x3497},
{0xc090,0xc091,0x886},
{0xc092,0xc093,0x34bd},
{0xc094,0xc094,0x888},
{0xc095,0xc097,0x34bf},
{0xc098,0xc098,0x889},
{0xc099,0xc09f,0x34c2},
{0xc0a0,0xc0a1,0x88a},
{0xc0a2,0xc0a2,0x34c9},
{0xc0a3,0xc0a3,0x88c},
{0xc0a4,0xc0a4,0x34ca},
{0xc0a5,0xc0a5,0x88d},
{0xc0a6,0xc0ab,0x34cb},
{0xc0ac,0xc0ad,0x88e},
{0xc0ae,0xc0ae,0x34d1},
{0xc0af,0xc0b0,0x890},
{0xc0b1,0xc0b2,0x34d2},
{0xc0b3,0xc0b6,0x892},
{0xc0b7,0xc0bb,0x34d4},
{0xc0bc,0xc0bd,0x896},
{0xc0be,0xc0be,0x34d9},
{0xc0bf,0xc0c1,0x898},
{0xc0c2,0xc0c4,0x34da},
{0xc0c5,0xc0c5,0x89b},
{0xc0c6,0xc0c7,0x34dd},
{0xc0c8,0xc0c9,0x89c},
{0xc0ca,0xc0cb,0x34df},
{0xc0cc,0xc0cc,0x89e},
{0xc0cd,0xc0cf,0x34e1},
{0xc0d0,0xc0d0,0x89f},
{0xc0d1,0xc0d7,0x34e4},
{0xc0d8,0xc0d9,0x8a0},
{0xc0da,0xc0da,0x34eb},
{0xc0db,0xc0dd,0x8a2},
{0xc0de,0xc0e3,0x34ec},
{0xc0e4,0xc0e5,0x8a5},
{0xc0e6,0xc0e7,0x34f2},
{0xc0e8,0xc0e8,0x8a7},
{0xc0e9,0xc0eb,0x34f4},
{0xc0ec,0xc0ec,0x8a8},
{0xc0ed,0xc0f3,0x34f7},
{0xc0f4,0xc0f5,0x8a9},
{0xc0f6,0xc0f6,0x34fe},
{0xc0f7,0xc0f7,0x8ab},
{0xc0f8,0xc0f8,0x34ff},
{0xc0f9,0xc0f9,0x8ac},
{0xc0fa,0xc0ff,0x3500},
{0xc100,0xc100,0x8ad},
{0xc101,0xc103,0x3506},
{0xc104,0xc104,0x8ae},
{0xc105,0xc107,0x3509},
{0xc108,0xc108,0x8af},
{0xc109,0xc10f,0x350c},
{0xc110,0xc110,0x8b0},
{0xc111,0xc114,0x3513},
{0xc115,0xc115,0x8b1},
{0xc116,0xc11b,0x3517},
{0xc11c,0xc120,0x8b2},
{0xc121,0xc122,0x351d},
{0xc123,0xc124,0x8b7},
{0xc125,0xc125,0x351f},
{0xc126,0xc127,0x8b9},
{0xc128,0xc12b,0x3520},
{0xc12c,0xc12d,0x8bb},
{0xc12e,0xc12e,0x3524},
{0xc12f,0xc131,0x8bd},
{0xc132,0xc135,0x3525},
{0xc136,0xc136,0x8c0},
{0xc137,0xc137,0x3529},
{0xc138,0xc139,0x8c1},
{0xc13a,0xc13b,0x352a},
{0xc13c,0xc13c,0x8c3},
{0xc13d,0xc13f,0x352c},
{0xc140,0xc140,0x8c4},
{0xc141,0xc147,0x352f},
{0xc148,0xc149,0x8c5},
{0xc14a,0xc14a,0x3536},
{0xc14b,0xc14d,0x8c7},
{0xc14e,0xc153,0x3537},
{0xc154,0xc155,0x8ca},
{0xc156,0xc157,0x353d},
{0xc158,0xc158,0x8cc},
{0xc159,0xc15b,0x353f},
{0xc15c,0xc15c,0x8cd},
{0xc15d,0xc163,0x3542},
{0xc164,0xc165,0x8ce},
{0xc166,0xc166,0x3549},
{0xc167,0xc169,0x8d0},
{0xc16a,0xc16f,0x354a},
{0xc170,0xc170,0x8d3},
{0xc171,0xc173,0x3550},
{0xc174,0xc174,0x8d4},
{0xc175,0xc177,0x3553},
{0xc178,0xc178,0x8d5},
{0xc179,0xc184,0x3556},
{0xc185,0xc185,0x8d6},
{0xc186,0xc18b,0x3562},
{0xc18c,0xc18e,0x8d7},
{0xc18f,0xc18f,0x3568},
{0xc190,0xc190,0x8da},
{0xc191,0xc193,0x3569},
{0xc194,0xc194,0x8db},
{0xc195,0xc195,0x356c},
{0xc196,0xc196,0x8dc},
{0xc197,0xc19b,0x356d},
{0xc19c,0xc19d,0x8dd},
{0xc19e,0xc19e,0x3572},
{0xc19f,0xc19f,0x8df},
{0xc1a0,0xc1a0,0x3573},
{0xc1a1,0xc1a1,0x8e0},
{0xc1a2,0xc1a4,0x3574},
{0xc1a5,0xc1a5,0x8e1},
{0xc1a6,0xc1a7,0x3577},
{0xc1a8,0xc1a9,0x8e2},
{0xc1aa,0xc1ab,0x3579},
{0xc1ac,0xc1ac,0x8e4},
{0xc1ad,0xc1af,0x357b},
{0xc1b0,0xc1b0,0x8e5},
{0xc1b1,0xc1bc,0x357e},
{0xc1bd,0xc1bd,0x8e6},
{0xc1be,0xc1c3,0x358a},
{0xc1c4,0xc1c4,0x8e7},
{0xc1c5,0xc1c7,0x3590},
{0xc1c8,0xc1c8,0x8e8},
{0xc1c9,0xc1cb,0x3593},
{0xc1cc,0xc1cc,0x8e9},
{0xc1cd,0xc1d3,0x3596},
{0xc1d4,0xc1d4,0x8ea},
{0xc1d5,0xc1d6,0x359d},
{0xc1d7,0xc1d8,0x8eb},
{0xc1d9,0xc1df,0x359f},
{0xc1e0,0xc1e0,0x8ed},
{0xc1e1,0xc1e3,0x35a6},
{0xc1e4,0xc1e4,0x8ee},
{0xc1e5,0xc1e7,0x35a9},
{0xc1e8,0xc1e8,0x8ef},
{0xc1e9,0xc1ef,0x35ac},
{0xc1f0,0xc1f1,0x8f0},
{0xc1f2,0xc1f2,0x35b3},
{0xc1f3,0xc1f3,0x8f2},
{0xc1f4,0xc1fb,0x35b4},
{0xc1fc,0xc1fd,0x8f3},
{0xc1fe,0xc1ff,0x35bc},
{0xc200,0xc200,0x8f5},
{0xc201,0xc203,0x35be},
{0xc204,0xc204,0x8f6},
{0xc205,0xc20b,0x35c1},
{0xc20c,0xc20d,0x8f7},
{0xc20e,0xc20e,0x35c8},
{0xc20f,0xc20f,0x8f9},
{0xc210,0xc210,0x35c9},
{0xc211,0xc211,0x8fa},
{0xc212,0xc217,0x35ca},
{0xc218,0xc219,0x8fb},
{0xc21a,0xc21b,0x35d0},
{0xc21c,0xc21c,0x8fd},
{0xc21d,0xc21e,0x35d2},
{0xc21f,0xc220,0x8fe},
{0xc221,0xc227,0x35d4},
{0xc228,0xc229,0x900},
{0xc22a,0xc22a,0x35db},
{0xc22b,0xc22b,0x902},
{0xc22c,0xc22c,0x35dc},
{0xc22d,0xc22d,0x903},
{0xc22e,0xc22e,0x35dd},
{0xc22f,0xc22f,0x904},
{0xc230,0xc230,0x35de},
{0xc231,0xc232,0x905},
{0xc233,0xc233,0x35df},
{0xc234,0xc234,0x907},
{0xc235,0xc247,0x35e0},
{0xc248,0xc248,0x908},
{0xc249,0xc24f,0x35f3},
{0xc250,0xc251,0x909},
{0xc252,0xc253,0x35fa},
{0xc254,0xc254,0x90b},
{0xc255,0xc257,0x35fc},
{0xc258,0xc258,0x90c},
{0xc259,0xc25f,0x35ff},
{0xc260,0xc260,0x90d},
{0xc261,0xc264,0x3606},
{0xc265,0xc265,0x90e},
{0xc266,0xc26b,0x360a},
{0xc26c,0xc26d,0x90f},
{0xc26e,0xc26f,0x3610},
{0xc270,0xc270,0x911},
{0xc271,0xc273,0x3612},
{0xc274,0xc274,0x912},
{0xc275,0xc27b,0x3615},
{0xc27c,0xc27d,0x913},
{0xc27e,0xc27e,0x361c},
{0xc27f,0xc27f,0x915},
{0xc280,0xc280,0x361d},
{0xc281,0xc281,0x916},
{0xc282,0xc287,0x361e},
{0xc288,0xc289,0x917},
{0xc28a,0xc28f,0x3624},
{0xc290,0xc290,0x919},
{0xc291,0xc297,0x362a},
{0xc298,0xc298,0x91a},
{0xc299,0xc29a,0x3631},
{0xc29b,0xc29b,0x91b},
{0xc29c,0xc29c,0x3633},
{0xc29d,0xc29d,0x91c},
{0xc29e,0xc2a3,0x3634},
{0xc2a4,0xc2a5,0x91d},
{0xc2a6,0xc2a7,0x363a},
{0xc2a8,0xc2a8,0x91f},
{0xc2a9,0xc2ab,0x363c},
{0xc2ac,0xc2ad,0x920},
{0xc2ae,0xc2b3,0x363f},
{0xc2b4,0xc2b5,0x922},
{0xc2b6,0xc2b6,0x3645},
{0xc2b7,0xc2b7,0x924},
{0xc2b8,0xc2b8,0x3646},
{0xc2b9,0xc2b9,0x925},
{0xc2ba,0xc2db,0x3647},
{0xc2dc,0xc2dd,0x926},
{0xc2de,0xc2df,0x3669},
{0xc2e0,0xc2e0,0x928},
{0xc2e1,0xc2e2,0x366b},
{0xc2e3,0xc2e4,0x929},
{0xc2e5,0xc2ea,0x366d},
{0xc2eb,0xc2ed,0x92b},
{0xc2ee,0xc2ee,0x3673},
{0xc2ef,0xc2ef,0x92e},
{0xc2f0,0xc2f0,0x3674},
{0xc2f1,0xc2f1,0x92f},
{0xc2f2,0xc2f5,0x3675},
{0xc2f6,0xc2f6,0x930},
{0xc2f7,0xc2f7,0x3679},
{0xc2f8,0xc2f9,0x931},
{0xc2fa,0xc2fa,0x367a},
{0xc2fb,0xc2fc,0x933},
{0xc2fd,0xc2ff,0x367b},
{0xc300,0xc300,0x935},
{0xc301,0xc307,0x367e},
{0xc308,0xc309,0x936},
{0xc30a,0xc30b,0x3685},
{0xc30c,0xc30d,0x938},
{0xc30e,0xc312,0x3687},
{0xc313,0xc315,0x93a},
{0xc316,0xc317,0x368c},
{0xc318,0xc318,0x93d},
{0xc319,0xc31b,0x368e},
{0xc31c,0xc31c,0x93e},
{0xc31d,0xc323,0x3691},
{0xc324,0xc325,0x93f},
{0xc326,0xc327,0x3698},
{0xc328,0xc329,0x941},
{0xc32a,0xc344,0x369a},
{0xc345,0xc345,0x943},
{0xc346,0xc367,0x36b5},
{0xc368,0xc369,0x944},
{0xc36a,0xc36b,0x36d7},
{0xc36c,0xc36c,0x946},
{0xc36d,0xc36f,0x36d9},
{0xc370,0xc370,0x947},
{0xc371,0xc371,0x36dc},
{0xc372,0xc372,0x948},
{0xc373,0xc377,0x36dd},
{0xc378,0xc379,0x949},
{0xc37a,0xc37b,0x36e2},
{0xc37c,0xc37d,0x94b},
{0xc37e,0xc383,0x36e4},
{0xc384,0xc384,0x94d},
{0xc385,0xc387,0x36ea},
{0xc388,0xc388,0x94e},
{0xc389,0xc38b,0x36ed},
{0xc38c,0xc38c,0x94f},
{0xc38d,0xc3bf,0x36f0},
{0xc3c0,0xc3c0,0x950},
{0xc3c1,0xc3d7,0x3723},
{0xc3d8,0xc3d9,0x951},
{0xc3da,0xc3db,0x373a},
{0xc3dc,0xc3dc,0x953},
{0xc3dd,0xc3de,0x373c},
{0xc3df,0xc3e0,0x954},
{0xc3e1,0xc3e1,0x373e},
{0xc3e2,0xc3e2,0x956},
{0xc3e3,0xc3e7,0x373f},
{0xc3e8,0xc3e9,0x957},
{0xc3ea,0xc3ec,0x3744},
{0xc3ed,0xc3ed,0x959},
{0xc3ee,0xc3f3,0x3747},
{0xc3f4,0xc3f5,0x95a},
{0xc3f6,0xc3f7,0x374d},
{0xc3f8,0xc3f8,0x95c},
{0xc3f9,0xc407,0x374f},
{0xc408,0xc408,0x95d},
{0xc409,0xc40f,0x375e},
{0xc410,0xc410,0x95e},
{0xc411,0xc423,0x3765},
{0xc424,0xc424,0x95f},
{0xc425,0xc42b,0x3778},
{0xc42c,0xc42c,0x960},
{0xc42d,0xc42f,0x377f},
{0xc430,0xc430,0x961},
{0xc431,0xc433,0x3782},
{0xc434,0xc434,0x962},
{0xc435,0xc43b,0x3785},
{0xc43c,0xc43d,0x963},
{0xc43e,0xc447,0x378c},
{0xc448,0xc448,0x965},
{0xc449,0xc463,0x3796},
{0xc464,0xc465,0x966},
{0xc466,0xc467,0x37b1},
{0xc468,0xc468,0x968},
{0xc469,0xc46b,0x37b3},
{0xc46c,0xc46c,0x969},
{0xc46d,0xc473,0x37b6},
{0xc474,0xc475,0x96a},
{0xc476,0xc478,0x37bd},
{0xc479,0xc479,0x96c},
{0xc47a,0xc47f,0x37c0},
{0xc480,0xc480,0x96d},
{0xc481,0xc493,0x37c6},
{0xc494,0xc494,0x96e},
{0xc495,0xc49b,0x37d9},
{0xc49c,0xc49c,0x96f},
{0xc49d,0xc4b7,0x37e0},
{0xc4b8,0xc4b8,0x970},
{0xc4b9,0xc4bb,0x37fb},
{0xc4bc,0xc4bc,0x971},
{0xc4bd,0xc4e8,0x37fe},
{0xc4e9,0xc4e9,0x972},
{0xc4ea,0xc4ef,0x382a},
{0xc4f0,0xc4f1,0x973},
{0xc4f2,0xc4f3,0x3830},
{0xc4f4,0xc4f4,0x975},
{0xc4f5,0xc4f7,0x3832},
{0xc4f8,0xc4f8,0x976},
{0xc4f9,0xc4f9,0x3835},
{0xc4fa,0xc4fa,0x977},
{0xc4fb,0xc4fe,0x3836},
{0xc4ff,0xc501,0x978},
{0xc502,0xc50b,0x383a},
{0xc50c,0xc50c,0x97b},
{0xc50d,0xc50f,0x3844},
{0xc510,0xc510,0x97c},
{0xc511,0xc513,0x3847},
{0xc514,0xc514,0x97d},
{0xc515,0xc51b,0x384a},
{0xc51c,0xc51c,0x97e},
{0xc51d,0xc527,0x3851},
{0xc528,0xc529,0x97f},
{0xc52a,0xc52b,0x385c},
{0xc52c,0xc52c,0x981},
{0xc52d,0xc52f,0x385e},
{0xc530,0xc530,0x982},
{0xc531,0xc537,0x3861},
{0xc538,0xc539,0x983},
{0xc53a,0xc53a,0x3868},
{0xc53b,0xc53b,0x985},
{0xc53c,0xc53c,0x3869},
{0xc53d,0xc53d,0x986},
{0xc53e,0xc543,0x386a},
{0xc544,0xc545,0x987},
{0xc546,0xc547,0x3870},
{0xc548,0xc54a,0x989},
{0xc54b,0xc54b,0x3872},
{0xc54c,0xc54e,0x98c},
{0xc54f,0xc552,0x3873},
{0xc553,0xc555,0x98f},
{0xc556,0xc556,0x3877},
{0xc557,0xc559,0x992},
{0xc55a,0xc55c,0x3878},
{0xc55d,0xc55e,0x995},
{0xc55f,0xc55f,0x387b},
{0xc560,0xc561,0x997},
{0xc562,0xc563,0x387c},
{0xc564,0xc564,0x999},
{0xc565,0xc567,0x387e},
{0xc568,0xc568,0x99a},
{0xc569,0xc56f,0x3881},
{0xc570,0xc571,0x99b},
{0xc572,0xc572,0x3888},
{0xc573,0xc575,0x99d},
{0xc576,0xc57b,0x3889},
{0xc57c,0xc57d,0x9a0},
{0xc57e,0xc57f,0x388f},
{0xc580,0xc580,0x9a2},
{0xc581,0xc583,0x3891},
{0xc584,0xc584,0x9a3},
{0xc585,0xc586,0x3894},
{0xc587,0xc587,0x9a4},
{0xc588,0xc58b,0x3896},
{0xc58c,0xc58d,0x9a5},
{0xc58e,0xc58e,0x389a},
{0xc58f,0xc58f,0x9a7},
{0xc590,0xc590,0x389b},
{0xc591,0xc591,0x9a8},
{0xc592,0xc594,0x389c},
{0xc595,0xc595,0x9a9},
{0xc596,0xc596,0x389f},
{0xc597,0xc598,0x9aa},
{0xc599,0xc59b,0x38a0},
{0xc59c,0xc59c,0x9ac},
{0xc59d,0xc59f,0x38a3},
{0xc5a0,0xc5a0,0x9ad},
{0xc5a1,0xc5a8,0x38a6},
{0xc5a9,0xc5a9,0x9ae},
{0xc5aa,0xc5b3,0x38ae},
{0xc5b4,0xc5b5,0x9af},
{0xc5b6,0xc5b7,0x38b8},
{0xc5b8,0xc5b9,0x9b1},
{0xc5ba,0xc5ba,0x38ba},
{0xc5bb,0xc5be,0x9b3},
{0xc5bf,0xc5c3,0x38bb},
{0xc5c4,0xc5ca,0x9b7},
{0xc5cb,0xc5cb,0x38c0},
{0xc5cc,0xc5cc,0x9be},
{0xc5cd,0xc5cd,0x38c1},
{0xc5ce,0xc5ce,0x9bf},
{0xc5cf,0xc5cf,0x38c2},
{0xc5d0,0xc5d1,0x9c0},
{0xc5d2,0xc5d3,0x38c3},
{0xc5d4,0xc5d4,0x9c2},
{0xc5d5,0xc5d7,0x38c5},
{0xc5d8,0xc5d8,0x9c3},
{0xc5d9,0xc5df,0x38c8},
{0xc5e0,0xc5e1,0x9c4},
{0xc5e2,0xc5e2,0x38cf},
{0xc5e3,0xc5e3,0x9c6},
{0xc5e4,0xc5e4,0x38d0},
{0xc5e5,0xc5e5,0x9c7},
{0xc5e6,0xc5eb,0x38d1},
{0xc5ec,0xc5ee,0x9c8},
{0xc5ef,0xc5ef,0x38d7},
{0xc5f0,0xc5f0,0x9cb},
{0xc5f1,0xc5f3,0x38d8},
{0xc5f4,0xc5f4,0x9cc},
{0xc5f5,0xc5f5,0x38db},
{0xc5f6,0xc5f7,0x9cd},
{0xc5f8,0xc5fb,0x38dc},
{0xc5fc,0xc601,0x9cf},
{0xc602,0xc604,0x38e0},
{0xc605,0xc608,0x9d5},
{0xc609,0xc60b,0x38e3},
{0xc60c,0xc60c,0x9d9},
{0xc60d,0xc60f,0x38e6},
{0xc610,0xc610,0x9da},
{0xc611,0xc617,0x38e9},
{0xc618,0xc619,0x9db},
{0xc61a,0xc61a,0x38f0},
{0xc61b,0xc61c,0x9dd},
{0xc61d,0xc623,0x38f1},
{0xc624,0xc625,0x9df},
{0xc626,0xc627,0x38f8},
{0xc628,0xc628,0x9e1},
{0xc629,0xc62b,0x38fa},
{0xc62c,0xc62e,0x9e2},
{0xc62f,0xc62f,0x38fd},
{0xc630,0xc630,0x9e5},
{0xc631,0xc632,0x38fe},
{0xc633,0xc635,0x9e6},
{0xc636,0xc636,0x3900},
{0xc637,0xc637,0x9e9},
{0xc638,0xc638,0x3901},
{0xc639,0xc639,0x9ea},
{0xc63a,0xc63a,0x3902},
{0xc63b,0xc63b,0x9eb},
{0xc63c,0xc63f,0x3903},
{0xc640,0xc641,0x9ec},
{0xc642,0xc643,0x3907},
{0xc644,0xc644,0x9ee},
{0xc645,0xc647,0x3909},
{0xc648,0xc648,0x9ef},
{0xc649,0xc64f,0x390c},
{0xc650,0xc651,0x9f0},
{0xc652,0xc652,0x3913},
{0xc653,0xc655,0x9f2},
{0xc656,0xc65b,0x3914},
{0xc65c,0xc65d,0x9f5},
{0xc65e,0xc65f,0x391a},
{0xc660,0xc660,0x9f7},
{0xc661,0xc66b,0x391c},
{0xc66c,0xc66c,0x9f8},
{0xc66d,0xc66e,0x3927},
{0xc66f,0xc66f,0x9f9},
{0xc670,0xc670,0x3929},
{0xc671,0xc671,0x9fa},
{0xc672,0xc677,0x392a},
{0xc678,0xc679,0x9fb},
{0xc67a,0xc67b,0x3930},
{0xc67c,0xc67c,0x9fd},
{0xc67d,0xc67f,0x3932},
{0xc680,0xc680,0x9fe},
{0xc681,0xc687,0x3935},
{0xc688,0xc689,0x9ff},
{0xc68a,0xc68a,0x393c},
{0xc68b,0xc68b,0xa01},
{0xc68c,0xc68c,0x393d},
{0xc68d,0xc68d,0xa02},
{0xc68e,0xc693,0x393e},
{0xc694,0xc695,0xa03},
{0xc696,0xc697,0x3944},
{0xc698,0xc698,0xa05},
{0xc699,0xc69b,0x3946},
{0xc69c,0xc69c,0xa06},
{0xc69d,0xc6a3,0x3949},
{0xc6a4,0xc6a5,0xa07},
{0xc6a6,0xc6a6,0x3950},
{0xc6a7,0xc6a7,0xa09},
{0xc6a8,0xc6a8,0x3951},
{0xc6a9,0xc6a9,0xa0a},
{0xc6aa,0xc6af,0x3952},
{0xc6b0,0xc6b1,0xa0b},
{0xc6b2,0xc6b3,0x3958},
{0xc6b4,0xc6b4,0xa0d},
{0xc6b5,0xc6b7,0x395a},
{0xc6b8,0xc6ba,0xa0e},
{0xc6bb,0xc6bf,0x395d},
{0xc6c0,0xc6c1,0xa11},
{0xc6c2,0xc6c2,0x3962},
{0xc6c3,0xc6c3,0xa13},
{0xc6c4,0xc6c4,0x3963},
{0xc6c5,0xc6c5,0xa14},
{0xc6c6,0xc6cb,0x3964},
{0xc6cc,0xc6cd,0xa15},
{0xc6ce,0xc6cf,0x396a},
{0xc6d0,0xc6d0,0xa17},
{0xc6d1,0xc6d3,0x396c},
{0xc6d4,0xc6d4,0xa18},
{0xc6d5,0xc6db,0x396f},
{0xc6dc,0xc6dd,0xa19},
{0xc6de,0xc6df,0x3976},
{0xc6e0,0xc6e1,0xa1b},
{0xc6e2,0xc6e7,0x3978},
{0xc6e8,0xc6e9,0xa1d},
{0xc6ea,0xc6eb,0x397e},
{0xc6ec,0xc6ec,0xa1f},
{0xc6ed,0xc6ef,0x3980},
{0xc6f0,0xc6f0,0xa20},
{0xc6f1,0xc6f7,0x3983},
{0xc6f8,0xc6f9,0xa21},
{0xc6fa,0xc6fc,0x398a},
{0xc6fd,0xc6fd,0xa23},
{0xc6fe,0xc703,0x398d},
{0xc704,0xc705,0xa24},
{0xc706,0xc707,0x3993},
{0xc708,0xc708,0xa26},
{0xc709,0xc70b,0x3995},
{0xc70c,0xc70c,0xa27},
{0xc70d,0xc713,0x3998},
{0xc714,0xc715,0xa28},
{0xc716,0xc716,0x399f},
{0xc717,0xc717,0xa2a},
{0xc718,0xc718,0x39a0},
{0xc719,0xc719,0xa2b},
{0xc71a,0xc71f,0x39a1},
{0xc720,0xc721,0xa2c},
{0xc722,0xc723,0x39a7},
{0xc724,0xc724,0xa2e},
{0xc725,0xc727,0x39a9},
{0xc728,0xc728,0xa2f},
{0xc729,0xc72f,0x39ac},
{0xc730,0xc731,0xa30},
{0xc732,0xc732,0x39b3},
{0xc733,0xc733,0xa32},
{0xc734,0xc734,0x39b4},
{0xc735,0xc735,0xa33},
{0xc736,0xc736,0x39b5},
{0xc737,0xc737,0xa34},
{0xc738,0xc73b,0x39b6},
{0xc73c,0xc73d,0xa35},
{0xc73e,0xc73f,0x39ba},
{0xc740,0xc740,0xa37},
{0xc741,0xc743,0x39bc},
{0xc744,0xc744,0xa38},
{0xc745,0xc749,0x39bf},
{0xc74a,0xc74a,0xa39},
{0xc74b,0xc74b,0x39c4},
{0xc74c,0xc74d,0xa3a},
{0xc74e,0xc74e,0x39c5},
{0xc74f,0xc74f,0xa3c},
{0xc750,0xc750,0x39c6},
{0xc751,0xc758,0xa3d},
{0xc759,0xc75b,0x39c7},
{0xc75c,0xc75c,0xa45},
{0xc75d,0xc75f,0x39ca},
{0xc760,0xc760,0xa46},
{0xc761,0xc767,0x39cd},
{0xc768,0xc768,0xa47},
{0xc769,0xc76a,0x39d4},
{0xc76b,0xc76b,0xa48},
{0xc76c,0xc773,0x39d6},
{0xc774,0xc775,0xa49},
{0xc776,0xc777,0x39de},
{0xc778,0xc778,0xa4b},
{0xc779,0xc77b,0x39e0},
{0xc77c,0xc77e,0xa4c},
{0xc77f,0xc782,0x39e3},
{0xc783,0xc785,0xa4f},
{0xc786,0xc786,0x39e7},
{0xc787,0xc78a,0xa52},
{0xc78b,0xc78d,0x39e8},
{0xc78e,0xc78e,0xa56},
{0xc78f,0xc78f,0x39eb},
{0xc790,0xc791,0xa57},
{0xc792,0xc793,0x39ec},
{0xc794,0xc794,0xa59},
{0xc795,0xc795,0x39ee},
{0xc796,0xc798,0xa5a},
{0xc799,0xc799,0x39ef},
{0xc79a,0xc79a,0xa5d},
{0xc79b,0xc79f,0x39f0},
{0xc7a0,0xc7a1,0xa5e},
{0xc7a2,0xc7a2,0x39f5},
{0xc7a3,0xc7a6,0xa60},
{0xc7a7,0xc7ab,0x39f6},
{0xc7ac,0xc7ad,0xa64},
{0xc7ae,0xc7af,0x39fb},
{0xc7b0,0xc7b0,0xa66},
{0xc7b1,0xc7b3,0x39fd},
{0xc7b4,0xc7b4,0xa67},
{0xc7b5,0xc7bb,0x3a00},
{0xc7bc,0xc7bd,0xa68},
{0xc7be,0xc7be,0x3a07},
{0xc7bf,0xc7c1,0xa6a},
{0xc7c2,0xc7c7,0x3a08},
{0xc7c8,0xc7c9,0xa6d},
{0xc7ca,0xc7cb,0x3a0e},
{0xc7cc,0xc7cc,0xa6f},
{0xc7cd,0xc7cd,0x3a10},
{0xc7ce,0xc7ce,0xa70},
{0xc7cf,0xc7cf,0x3a11},
{0xc7d0,0xc7d0,0xa71},
{0xc7d1,0xc7d7,0x3a12},
{0xc7d8,0xc7d8,0xa72},
{0xc7d9,0xc7dc,0x3a19},
{0xc7dd,0xc7dd,0xa73},
{0xc7de,0xc7e3,0x3a1d},
{0xc7e4,0xc7e4,0xa74},
{0xc7e5,0xc7e7,0x3a23},
{0xc7e8,0xc7e8,0xa75},
{0xc7e9,0xc7eb,0x3a26},
{0xc7ec,0xc7ec,0xa76},
{0xc7ed,0xc7ff,0x3a29},
{0xc800,0xc801,0xa77},
{0xc802,0xc803,0x3a3c},
{0xc804,0xc804,0xa79},
{0xc805,0xc807,0x3a3e},
{0xc808,0xc808,0xa7a},
{0xc809,0xc809,0x3a41},
{0xc80a,0xc80a,0xa7b},
{0xc80b,0xc80f,0x3a42},
{0xc810,0xc811,0xa7c},
{0xc812,0xc812,0x3a47},
{0xc813,0xc813,0xa7e},
{0xc814,0xc814,0x3a48},
{0xc815,0xc816,0xa7f},
{0xc817,0xc81b,0x3a49},
{0xc81c,0xc81d,0xa81},
{0xc81e,0xc81f,0x3a4e},
{0xc820,0xc820,0xa83},
{0xc821,0xc823,0x3a50},
{0xc824,0xc824,0xa84},
{0xc825,0xc82b,0x3a53},
{0xc82c,0xc82d,0xa85},
{0xc82e,0xc82e,0x3a5a},
{0xc82f,0xc82f,0xa87},
{0xc830,0xc830,0x3a5b},
{0xc831,0xc831,0xa88},
{0xc832,0xc837,0x3a5c},
{0xc838,0xc838,0xa89},
{0xc839,0xc83b,0x3a62},
{0xc83c,0xc83c,0xa8a},
{0xc83d,0xc83f,0x3a65},
{0xc840,0xc840,0xa8b},
{0xc841,0xc847,0x3a68},
{0xc848,0xc849,0xa8c},
{0xc84a,0xc84b,0x3a6f},
{0xc84c,0xc84d,0xa8e},
{0xc84e,0xc853,0x3a71},
{0xc854,0xc854,0xa90},
{0xc855,0xc86f,0x3a77},
{0xc870,0xc871,0xa91},
{0xc872,0xc873,0x3a92},
{0xc874,0xc874,0xa93},
{0xc875,0xc877,0x3a94},
{0xc878,0xc878,0xa94},
{0xc879,0xc879,0x3a97},
{0xc87a,0xc87a,0xa95},
{0xc87b,0xc87f,0x3a98},
{0xc880,0xc881,0xa96},
{0xc882,0xc882,0x3a9d},
{0xc883,0xc883,0xa98},
{0xc884,0xc884,0x3a9e},
{0xc885,0xc887,0xa99},
{0xc888,0xc88a,0x3a9f},
{0xc88b,0xc88d,0xa9c},
{0xc88e,0xc893,0x3aa2},
{0xc894,0xc894,0xa9f},
{0xc895,0xc89c,0x3aa8},
{0xc89d,0xc89d,0xaa0},
{0xc89e,0xc89e,0x3ab0},
{0xc89f,0xc89f,0xaa1},
{0xc8a0,0xc8a0,0x3ab1},
{0xc8a1,0xc8a1,0xaa2},
{0xc8a2,0xc8a7,0x3ab2},
{0xc8a8,0xc8a8,0xaa3},
{0xc8a9,0xc8bb,0x3ab8},
{0xc8bc,0xc8bd,0xaa4},
{0xc8be,0xc8c3,0x3acb},
{0xc8c4,0xc8c4,0xaa6},
{0xc8c5,0xc8c7,0x3ad1},
{0xc8c8,0xc8c8,0xaa7},
{0xc8c9,0xc8cb,0x3ad4},
{0xc8cc,0xc8cc,0xaa8},
{0xc8cd,0xc8d3,0x3ad7},
{0xc8d4,0xc8d5,0xaa9},
{0xc8d6,0xc8d6,0x3ade},
{0xc8d7,0xc8d7,0xaab},
{0xc8d8,0xc8d8,0x3adf},
{0xc8d9,0xc8d9,0xaac},
{0xc8da,0xc8df,0x3ae0},
{0xc8e0,0xc8e1,0xaad},
{0xc8e2,0xc8e3,0x3ae6},
{0xc8e4,0xc8e4,0xaaf},
{0xc8e5,0xc8f4,0x3ae8},
{0xc8f5,0xc8f5,0xab0},
{0xc8f6,0xc8fb,0x3af8},
{0xc8fc,0xc8fd,0xab1},
{0xc8fe,0xc8ff,0x3afe},
{0xc900,0xc900,0xab3},
{0xc901,0xc903,0x3b00},
{0xc904,0xc906,0xab4},
{0xc907,0xc90b,0x3b03},
{0xc90c,0xc90d,0xab7},
{0xc90e,0xc90e,0x3b08},
{0xc90f,0xc90f,0xab9},
{0xc910,0xc910,0x3b09},
{0xc911,0xc911,0xaba},
{0xc912,0xc917,0x3b0a},
{0xc918,0xc918,0xabb},
{0xc919,0xc92b,0x3b10},
{0xc92c,0xc92c,0xabc},
{0xc92d,0xc933,0x3b23},
{0xc934,0xc934,0xabd},
{0xc935,0xc94f,0x3b2a},
{0xc950,0xc951,0xabe},
{0xc952,0xc953,0x3b45},
{0xc954,0xc954,0xac0},
{0xc955,0xc957,0x3b47},
{0xc958,0xc958,0xac1},
{0xc959,0xc95f,0x3b4a},
{0xc960,0xc961,0xac2},
{0xc962,0xc962,0x3b51},
{0xc963,0xc963,0xac4},
{0xc964,0xc96b,0x3b52},
{0xc96c,0xc96c,0xac5},
{0xc96d,0xc96f,0x3b5a},
{0xc970,0xc970,0xac6},
{0xc971,0xc973,0x3b5d},
{0xc974,0xc974,0xac7},
{0xc975,0xc97b,0x3b60},
{0xc97c,0xc97c,0xac8},
{0xc97d,0xc987,0x3b67},
{0xc988,0xc989,0xac9},
{0xc98a,0xc98b,0x3b72},
{0xc98c,0xc98c,0xacb},
{0xc98d,0xc98f,0x3b74},
{0xc990,0xc990,0xacc},
{0xc991,0xc997,0x3b77},
{0xc998,0xc999,0xacd},
{0xc99a,0xc99a,0x3b7e},
{0xc99b,0xc99b,0xacf},
{0xc99c,0xc99c,0x3b7f},
{0xc99d,0xc99d,0xad0},
{0xc99e,0xc9bf,0x3b80},
{0xc9c0,0xc9c1,0xad1},
{0xc9c2,0xc9c3,0x3ba2},
{0xc9c4,0xc9c4,0xad3},
{0xc9c5,0xc9c6,0x3ba4},
{0xc9c7,0xc9c8,0xad4},
{0xc9c9,0xc9c9,0x3ba6},
{0xc9ca,0xc9ca,0xad6},
{0xc9cb,0xc9cf,0x3ba7},
{0xc9d0,0xc9d1,0xad7},
{0xc9d2,0xc9d2,0x3bac},
{0xc9d3,0xc9d3,0xad9},
{0xc9d4,0xc9d4,0x3bad},
{0xc9d5,0xc9d6,0xada},
{0xc9d7,0xc9d8,0x3bae},
{0xc9d9,0xc9da,0xadc},
{0xc9db,0xc9db,0x3bb0},
{0xc9dc,0xc9dd,0xade},
{0xc9de,0xc9df,0x3bb1},
{0xc9e0,0xc9e0,0xae0},
{0xc9e1,0xc9e1,0x3bb3},
{0xc9e2,0xc9e2,0xae1},
{0xc9e3,0xc9e3,0x3bb4},
{0xc9e4,0xc9e4,0xae2},
{0xc9e5,0xc9e6,0x3bb5},
{0xc9e7,0xc9e7,0xae3},
{0xc9e8,0xc9eb,0x3bb7},
{0xc9ec,0xc9ed,0xae4},
{0xc9ee,0xc9ee,0x3bbb},
{0xc9ef,0xc9f1,0xae6},
{0xc9f2,0xc9f7,0x3bbc},
{0xc9f8,0xc9f9,0xae9},
{0xc9fa,0xc9fb,0x3bc2},
{0xc9fc,0xc9fc,0xaeb},
{0xc9fd,0xc9ff,0x3bc4},
{0xca00,0xca00,0xaec},
{0xca01,0xca07,0x3bc7},
{0xca08,0xca09,0xaed},
{0xca0a,0xca0a,0x3bce},
{0xca0b,0xca0d,0xaef},
{0xca0e,0xca13,0x3bcf},
{0xca14,0xca14,0xaf2},
{0xca15,0xca17,0x3bd5},
{0xca18,0xca18,0xaf3},
{0xca19,0xca28,0x3bd8},
{0xca29,0xca29,0xaf4},
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{0xd765,0xd765,0xd5c},
{0xd766,0xd768,0x46bc},
{0xd769,0xd769,0xd5d},
{0xd76a,0xd76b,0x46bf},
{0xd76c,0xd76c,0xd5e},
{0xd76d,0xd76f,0x46c1},
{0xd770,0xd770,0xd5f},
{0xd771,0xd773,0x46c4},
{0xd774,0xd774,0xd60},
{0xd775,0xd77b,0x46c7},
{0xd77c,0xd77d,0xd61},
{0xd77e,0xd780,0x46ce},
{0xd781,0xd781,0xd63},
{0xd782,0xd787,0x46d1},
{0xd788,0xd789,0xd64},
{0xd78a,0xd78b,0x46d7},
{0xd78c,0xd78c,0xd66},
{0xd78d,0xd78f,0x46d9},
{0xd790,0xd790,0xd67},
{0xd791,0xd797,0x46dc},
{0xd798,0xd799,0xd68},
{0xd79a,0xd79a,0x46e3},
{0xd79b,0xd79b,0xd6a},
{0xd79c,0xd79c,0x46e4},
{0xd79d,0xd79d,0xd6b},
{0xd79e,0xd7a3,0x46e5},
{0xf900,0xf900,0x1014},
{0xf901,0xf901,0xe5e},
{0xf902,0xf902,0x1b8d},
{0xf903,0xf903,0xd84},
{0xf904,0xf904,0x1edc},
{0xf905,0xf905,0xeda},
{0xf906,0xf906,0xf3e},
{0xf907,0xf907,0xf6a},
{0xf908,0xf908,0xf6a},
{0xf909,0xf909,0xe7c},
{0xf90a,0xf90a,0x1023},
{0xf90b,0xf90b,0x1116},
{0xf90c,0xf90c,0x103c},
{0xf90d,0xf913,0x1117},
{0xf914,0xf914,0x16a8},
{0xf915,0xf917,0x111e},
{0xf918,0xf91d,0x1122},
{0xf91e,0xf920,0x112a},
{0xf921,0xf921,0x112f},
{0xf922,0xf922,0x1133},
{0xf923,0xf924,0x1136},
{0xf925,0xf92b,0x1139},
{0xf92c,0xf92d,0x1143},
{0xf92e,0xf92e,0x1148},
{0xf92f,0xf92f,0x119f},
{0xf930,0xf931,0x11a1},
{0xf932,0xf937,0x11a5},
{0xf938,0xf93a,0x11ac},
{0xf93b,0xf940,0x11b0},
{0xf941,0xf943,0x11b7},
{0xf944,0xf945,0x11bd},
{0xf946,0xf948,0x11c1},
{0xf949,0xf949,0x11c6},
{0xf94a,0xf94a,0x11d4},
{0xf94b,0xf94e,0x11d6},
{0xf94f,0xf950,0x11db},
{0xf951,0xf951,0x11e0},
{0xf952,0xf955,0x11fc},
{0xf956,0xf959,0x1201},
{0xf95a,0xf95a,0x10de},
{0xf95b,0xf95b,0x1028},
{0xf95c,0xf95c,0x16a8},
{0xf95d,0xf95d,0x102b},
{0xf95e,0xf95e,0x1060},
{0xf95f,0xf95f,0x1047},
{0xf960,0xf960,0x104c},
{0xf961,0xf961,0x15b0},
{0xf962,0xf962,0x1918},
{0xf963,0xf963,0x141f},
{0xf964,0xf964,0x133a},
{0xf965,0xf965,0x1d5e},
{0xf966,0xf966,0x13d7},
{0xf967,0xf967,0x13f5},
{0xf968,0xf968,0x1db7},
{0xf969,0xf969,0x15d0},
{0xf96a,0xf96a,0x14f7},
{0xf96b,0xf96b,0x1bab},
{0xf96c,0xf96c,0x14f2},
{0xf96d,0xf96d,0x156d},
{0xf96e,0xf96e,0x1771},
{0xf96f,0xf96f,0x1554},
{0xf970,0xf970,0x14c5},
{0xf971,0xf971,0x1b61},
{0xf972,0xf972,0x1cca},
{0xf973,0xf973,0x162e},
{0xf974,0xf974,0x16f2},
{0xf975,0xf977,0x1149},
{0xf978,0xf97a,0x114d},
{0xf97b,0xf97d,0x1153},
{0xf97e,0xf97e,0x1157},
{0xf97f,0xf980,0x115a},
{0xf981,0xf981,0x103f},
{0xf982,0xf982,0x115c},
{0xf983,0xf983,0x115f},
{0xf984,0xf985,0x1161},
{0xf986,0xf986,0x1165},
{0xf987,0xf98c,0x1167},
{0xf98d,0xf98d,0x116f},
{0xf98e,0xf98e,0x1040},
{0xf98f,0xf990,0x1171},
{0xf991,0xf991,0x1041},
{0xf992,0xf994,0x1174},
{0xf995,0xf995,0x1042},
{0xf996,0xf997,0x1177},
{0xf998,0xf998,0x117a},
{0xf999,0xf999,0x1179},
{0xf99a,0xf99b,0x117b},
{0xf99c,0xf99d,0x117e},
{0xf99e,0xf99e,0x192f},
{0xf99f,0xf9a0,0x1181},
{0xf9a1,0xf9a1,0x1554},
{0xf9a2,0xf9a2,0x1183},
{0xf9a3,0xf9a3,0x1043},
{0xf9a4,0xf9a4,0x1046},
{0xf9a5,0xf9a5,0x1185},
{0xf9a6,0xf9a8,0x1187},
{0xf9a9,0xf9a9,0x118b},
{0xf9aa,0xf9aa,0x1047},
{0xf9ab,0xf9ad,0x118d},
{0xf9ae,0xf9ae,0x1e67},
{0xf9af,0xf9af,0x1191},
{0xf9b0,0xf9b0,0x1193},
{0xf9b1,0xf9b4,0x1195},
{0xf9b5,0xf9b5,0x119a},
{0xf9b6,0xf9b8,0x119c},
{0xf9b9,0xf9b9,0x16a5},
{0xf9ba,0xf9bc,0x11c7},
{0xf9bd,0xf9bd,0x1054},
{0xf9be,0xf9be,0x11cb},
{0xf9bf,0xf9bf,0x16a8},
{0xf9c0,0xf9c1,0x11cc},
{0xf9c2,0xf9c3,0x11d0},
{0xf9c4,0xf9c4,0x11d3},
{0xf9c5,0xf9c5,0x1f34},
{0xf9c6,0xf9c6,0x17eb},
{0xf9c7,0xf9c7,0x11e1},
{0xf9c8,0xf9c8,0x1057},
{0xf9c9,0xf9c9,0x11e3},
{0xf9ca,0xf9cb,0x11e5},
{0xf9cc,0xf9cc,0x11e8},
{0xf9cd,0xf9cd,0x11ea},
{0xf9ce,0xf9ce,0x11ec},
{0xf9cf,0xf9cf,0x1058},
{0xf9d0,0xf9d3,0x11ee},
{0xf9d4,0xf9d6,0x11f3},
{0xf9d7,0xf9da,0x11f7},
{0xf9db,0xf9db,0x15b0},
{0xf9dc,0xf9dc,0x11fb},
{0xf9dd,0xf9dd,0x1206},
{0xf9de,0xf9de,0x1208},
{0xf9df,0xf9df,0x120a},
{0xf9e0,0xf9e0,0x173e},
{0xf9e1,0xf9e2,0x120c},
{0xf9e3,0xf9e3,0x105b},
{0xf9e4,0xf9e4,0x1211},
{0xf9e5,0xf9e5,0x1213},
{0xf9e6,0xf9e6,0x1215},
{0xf9e7,0xf9e9,0x1218},
{0xf9ea,0xf9ea,0x121c},
{0xf9eb,0xf9ec,0x105c},
{0xf9ed,0xf9ed,0x121e},
{0xf9ee,0xf9f0,0x1220},
{0xf9f1,0xf9f5,0x1224},
{0xf9f6,0xf9f6,0x122a},
{0xf9f7,0xf9f9,0x122d},
{0xf9fa,0xf9fa,0x14e7},
{0xf9fb,0xf9fb,0x195e},
{0xf9fc,0xf9fc,0x1663},
{0xf9fd,0xf9fd,0x168b},
{0xf9fe,0xf9fe,0x105f},
{0xf9ff,0xf9ff,0x1954},
{0xfa00,0xfa00,0x1a1c},
{0xfa01,0xfa01,0x10b7},
{0xfa02,0xfa02,0x1be3},
{0xfa03,0xfa03,0x1097},
{0xfa04,0xfa04,0x10aa},
{0xfa05,0xfa05,0x10f4},
{0xfa06,0xfa06,0x1d94},
{0xfa07,0xfa07,0x13e0},
{0xfa08,0xfa08,0x1e1d},
{0xfa09,0xfa09,0xde6},
{0xfa0a,0xfa0a,0xe3c},
{0xfa0b,0xfa0b,0xee7},
{0xff01,0xff3b,0x108},
{0xff3c,0xff3c,0x70},
{0xff3d,0xff5d,0x144},
{0xff5e,0xff5e,0x71},
{0xffe0,0xffe1,0x8f},
{0xffe2,0xffe2,0xc2},
{0xffe3,0xffe3,0x165},
{0xffe5,0xffe5,0x91},
{0xffe6,0xffe6,0x143},
};

static pdf_cmap cmap_UniKS_X = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "UniKS-X",
	/* usecmap */ "", NULL,
	/* wmode */ 0,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	8369, 8369, (pdf_range*)cmap_UniKS_X_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/cmaps/V.h

/* This is an automatically generated file. Do not edit. */

/* V */

static const pdf_range cmap_V_ranges[] = {
{0x2122,0x2123,0x1ecf},
{0x2131,0x2132,0x1ed1},
{0x213c,0x213e,0x1ed3},
{0x2141,0x2145,0x1ed6},
{0x214a,0x215b,0x1edb},
{0x2161,0x2161,0x1eed},
{0x2421,0x2421,0x1eee},
{0x2423,0x2423,0x1eef},
{0x2425,0x2425,0x1ef0},
{0x2427,0x2427,0x1ef1},
{0x2429,0x2429,0x1ef2},
{0x2443,0x2443,0x1ef3},
{0x2463,0x2463,0x1ef4},
{0x2465,0x2465,0x1ef5},
{0x2467,0x2467,0x1ef6},
{0x246e,0x246e,0x1ef7},
{0x2521,0x2521,0x1ef8},
{0x2523,0x2523,0x1ef9},
{0x2525,0x2525,0x1efa},
{0x2527,0x2527,0x1efb},
{0x2529,0x2529,0x1efc},
{0x2543,0x2543,0x1efd},
{0x2563,0x2563,0x1efe},
{0x2565,0x2565,0x1eff},
{0x2567,0x2567,0x1f00},
{0x256e,0x256e,0x1f01},
{0x2575,0x2576,0x1f02},
};

static pdf_cmap cmap_V = {
	{ -1, pdf_drop_cmap_imp },
	/* cmapname */ "V",
	/* usecmap */ "H", NULL,
	/* wmode */ 1,
	/* codespaces */ 0, {
		{ 0, 0, 0 },
	},
	27, 27, (pdf_range*)cmap_V_ranges,
	0, 0, NULL, /* xranges */
	0, 0, NULL, /* mranges */
	0, 0, NULL, /* table */
	0, 0, 0, NULL /* splay tree */
};







mupdf-1.21.1-source/source/pdf/js/util.js

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

Error.prototype.toString = function() {
	if (this.stackTrace) return this.name + ': ' + this.message + this.stackTrace;
	return this.name + ': ' + this.message;
};

// display must be kept in sync with an enum in pdf_form.c
var display = {
	visible: 0,
	hidden: 1,
	noPrint: 2,
	noView: 3,
};

var border = {
	b: 'beveled',
	d: 'dashed',
	i: 'inset',
	s: 'solid',
	u: 'underline',
};

var color = {
	transparent: [ 'T' ],
	black: [ 'G', 0 ],
	white: [ 'G', 1 ],
	gray: [ 'G', 0.5 ],
	ltGray: [ 'G', 0.75 ],
	dkGray: [ 'G', 0.25 ],
	red: [ 'RGB', 1, 0, 0 ],
	green: [ 'RGB', 0, 1, 0 ],
	blue: [ 'RGB', 0, 0, 1 ],
	cyan: [ 'CMYK', 1, 0, 0, 0 ],
	magenta: [ 'CMYK', 0, 1, 0, 0 ],
	yellow: [ 'CMYK', 0, 0, 1, 0 ],
};

color.convert = function (c, colorspace) {
	switch (colorspace) {
	case 'G':
		if (c[0] === 'RGB')
			return [ 'G', c[1] * 0.3 + c[2] * 0.59 + c[3] * 0.11 ];
		if (c[0] === 'CMYK')
			return [ 'CMYK', 1 - Math.min(1, c[1] * 0.3 + c[2] * 0.59 + c[3] * 0.11 + c[4])];
		break;
	case 'RGB':
		if (c[0] === 'G')
			return [ 'RGB', c[1], c[1], c[1] ];
		if (c[0] === 'CMYK')
			return [ 'RGB',
				1 - Math.min(1, c[1] + c[4]),
				1 - Math.min(1, c[2] + c[4]),
				1 - Math.min(1, c[3] + c[4]) ];
		break;
	case 'CMYK':
		if (c[0] === 'G')
			return [ 'CMYK', 0, 0, 0, 1 - c[1] ];
		if (c[0] === 'RGB')
			return [ 'CMYK', 1 - c[1], 1 - c[2], 1 - c[3], 0 ];
		break;
	}
	return c;
}

color.equal = function (a, b) {
	var i, n;
	if (a[0] === 'G')
		a = color.convert(a, b[0]);
	else
		b = color.convert(b, a[0]);
	if (a[0] !== b[0])
		return false;
	switch (a[0]) {
	case 'G': n = 1; break;
	case 'RGB': n = 3; break;
	case 'CMYK': n = 4; break;
	default: n = 0; break;
	}
	for (i = 1; i <= n; ++i)
		if (a[i] !== b[i])
			return false;
	return true;
}

var font = {
	Cour: 'Courier',
	CourB: 'Courier-Bold',
	CourBI: 'Courier-BoldOblique',
	CourI: 'Courier-Oblique',
	Helv: 'Helvetica',
	HelvB: 'Helvetica-Bold',
	HelvBI: 'Helvetica-BoldOblique',
	HelvI: 'Helvetica-Oblique',
	Symbol: 'Symbol',
	Times: 'Times-Roman',
	TimesB: 'Times-Bold',
	TimesBI: 'Times-BoldItalic',
	TimesI: 'Times-Italic',
	ZapfD: 'ZapfDingbats',
};

var highlight = {
	i: 'invert',
	n: 'none',
	o: 'outline',
	p: 'push',
};

var position = {
	textOnly: 0,
	iconOnly: 1,
	iconTextV: 2,
	textIconV: 3,
	iconTextH: 4,
	textIconH: 5,
	overlay: 6,
};

var scaleHow = {
	proportional: 0,
	anamorphic: 1,
};

var scaleWhen = {
	always: 0,
	never: 1,
	tooBig: 2,
	tooSmall: 3,
};

var style = {
	ch: 'check',
	ci: 'circle',
	cr: 'cross',
	di: 'diamond',
	sq: 'square',
	st: 'star',
};

var zoomtype = {
	fitH: 'FitHeight',
	fitP: 'FitPage',
	fitV: 'FitVisibleWidth',
	fitW: 'FitWidth',
	none: 'NoVary',
	pref: 'Preferred',
	refW: 'ReflowWidth',
};

util.scand = function (fmt, input) {
	// This seems to match Acrobat's parsing behavior
	return AFParseDateEx(input, fmt);
}

util.printd = function (fmt, date) {
	var monthName = [
		'January',
		'February',
		'March',
		'April',
		'May',
		'June',
		'July',
		'August',
		'September',
		'October',
		'November',
		'December'
	];
	var dayName = [
		'Sunday',
		'Monday',
		'Tuesday',
		'Wednesday',
		'Thursday',
		'Friday',
		'Saturday'
	];
	if (fmt === 0)
		fmt = 'D:yyyymmddHHMMss';
	else if (fmt === 1)
		fmt = 'yyyy.mm.dd HH:MM:ss';
	else if (fmt === 2)
		fmt = 'm/d/yy h:MM:ss tt';
	if (!date)
		date = new Date();
	else if (!(date instanceof Date))
		date = new Date(date);
	var tokens = fmt.match(/(\\.|m+|d+|y+|H+|h+|M+|s+|t+|[^\\mdyHhMst]*)/g);
	var out = '';
	for (var i = 0; i < tokens.length; ++i) {
		var token = tokens[i];
		switch (token) {
		case 'mmmm': out += monthName[date.getMonth()]; break;
		case 'mmm': out += monthName[date.getMonth()].substring(0, 3); break;
		case 'mm': out += util.printf('%02d', date.getMonth()+1); break;
		case 'm': out += date.getMonth()+1; break;
		case 'dddd': out += dayName[date.getDay()]; break;
		case 'ddd': out += dayName[date.getDay()].substring(0, 3); break;
		case 'dd': out += util.printf('%02d', date.getDate()); break;
		case 'd': out += date.getDate(); break;
		case 'yyyy': out += date.getFullYear(); break;
		case 'yy': out += date.getFullYear() % 100; break;
		case 'HH': out += util.printf('%02d', date.getHours()); break;
		case 'H': out += date.getHours(); break;
		case 'hh': out += util.printf('%02d', (date.getHours()+11)%12+1); break;
		case 'h': out += (date.getHours() + 11) % 12 + 1; break;
		case 'MM': out += util.printf('%02d', date.getMinutes()); break;
		case 'M': out += date.getMinutes(); break;
		case 'ss': out += util.printf('%02d', date.getSeconds()); break;
		case 's': out += date.getSeconds(); break;
		case 'tt': out += date.getHours() < 12 ? 'am' : 'pm'; break;
		case 't': out += date.getHours() < 12 ? 'a' : 'p'; break;
		default: out += (token[0] == '\\') ? token[1] : token; break;
		}
	}
	return out;
}

util.printx = function (fmt, val) {
	function toUpper(str) { return str.toUpperCase(); }
	function toLower(str) { return str.toLowerCase(); }
	function toSame(str) { return str; }
	var convertCase = toSame;
	var res = '';
	var i, m;
	var n = fmt ? fmt.length : 0;
	for (i = 0; i < n; ++i) {
		switch (fmt.charAt(i)) {
		case '\\':
			if (++i < n)
				res += fmt.charAt(i);
			break;
		case 'X':
			m = val.match(/\w/);
			if (m) {
				res += convertCase(m[0]);
				val = val.replace(/^\W*\w/, '');
			}
			break;
		case 'A':
			m = val.match(/[A-Za-z]/);
			if (m) {
				res += convertCase(m[0]);
				val = val.replace(/^[^A-Za-z]*[A-Za-z]/, '');
			}
			break;
		case '9':
			m = val.match(/\d/);
			if (m) {
				res += m[0];
				val = val.replace(/^\D*\d/, '');
			}
			break;
		case '*':
			res += convertCase(val);
			val = '';
			break;
		case '?':
			if (val !== '') {
				res += convertCase(val.charAt(0));
				val = val.substring(1);
			}
			break;
		case '=':
			convertCase = toSame;
			break;
		case '>':
			convertCase = toUpper;
			break;
		case '<':
			convertCase = toLower;
			break;
		default:
			res += convertCase(fmt.charAt(i));
			break;
		}
	}
	return res;
}

// To the best of my understanding, events are called with:
// if (willCommit == false) {
//   event.value = <current value of field>
//   event.change = <text selection to drop into the selected area>
//   event.selStart = <index of start of selected area, <= 0 means start of string>
//   event.selEnd = <index of end of selected area, <= 0 means end of string>
//   If the routine can't rationalise the proposed input to something sane it should
//   return false, and the caller won't change anything. Otherwise, the routine
//   can update value/change/selStart/selEnd as required, and should return true.
//   The routine should accept 'partial' values (i.e. values that do not entirely
//   fulfill the requirements as they are being typed).
// } else {
//   event.value = <proposed value>
//   event.change = ''
//   event.selStart = -1
//   event.selEnd = -1
//   The routine can rewrite the proposed value if required (by changing value, not
//   change or the selection). It should accept (return 1) or reject (return 0) the
//   value it returns.
// }
//
// The following is a helper function to form the proposed 'changed' string that
// various handlers use.
function AFMergeChange(event) {
	var prefix, postfix;
	var value = event.value;
	if (event.willCommit)
		return value;
	if (event.selStart >= 0)
		prefix = value.substring(0, event.selStart);
	else
		prefix = '';
	if (event.selEnd >= 0 && event.selEnd <= value.length)
		postfix = value.substring(event.selEnd, value.length);
	else
		postfix = '';
	return prefix + event.change + postfix;
}

function AFExtractNums(string) {
	if (string.charAt(0) == '.' || string.charAt(0) == ',')
		string = '0' + string;
	return string.match(/\d+/g);
}

function AFMakeNumber(string) {
	if (typeof string == 'number')
		return string;
	if (typeof string != 'string')
		return null;
	var nums = AFExtractNums(string);
	if (!nums)
		return null;
	var result = nums.join('.');
	if (string.indexOf('-.') >= 0)
		result = '0.' + result;
	if (string.indexOf('-') >= 0)
		return -result;
	return +result;
}

function AFExtractTime(string) {
	var pattern = /\d\d?:\d\d?(:\d\d?)?\s*(am|pm)?/i;
	var match = pattern.exec(string);
	if (match) {
		var prefix = string.substring(0, match.index);
		var suffix = string.substring(match.index + match[0].length);
		return [ prefix + suffix, match[0] ];
	}
	return null;
}

function AFParseDateOrder(fmt) {
	var order = '';
	fmt += 'mdy'; // Default order if any parts are missing.
	for (var i = 0; i < fmt.length; i++) {
		var c = fmt.charAt(i);
		if ((c == 'y' || c == 'm' || c == 'd') && order.indexOf(c) < 0)
			order += c;
	}
	return order;
}

function AFMatchMonth(date) {
	var names = ['jan','feb','mar','apr','may','jun','jul','aug','sep','oct','nov','dec'];
	var month = date.match(/Jan|Feb|Mar|Apr|May|Jun|Jul|Aug|Sep|Oct|Nov|Dec/i);
	if (month)
		return names.indexOf(month[0].toLowerCase()) + 1;
	return null;
}

function AFParseTime(string, date) {
	if (!date)
		date = new Date();
	if (!string)
		return date;
	var nums = AFExtractNums(string);
	if (!nums || nums.length < 2 || nums.length > 3)
		return null;
	var hour = nums[0];
	var min = nums[1];
	var sec = (nums.length == 3) ? nums[2] : 0;
	if (hour < 12 && (/pm/i).test(string))
		hour += 12;
	if (hour >= 12 && (/am/i).test(string))
		hour -= 12;
	date.setHours(hour, min, sec);
	if (date.getHours() != hour || date.getMinutes() != min || date.getSeconds() != sec)
		return null;
	return date;
}

function AFMakeDate(out, year, month, date, time)
{
	year = year | 0; // force type to integer
	if (year < 50)
		year += 2000;
	if (year < 100)
		year += 1900;
	out.setFullYear(year, month, date);
	if (out.getFullYear() != year || out.getMonth() != month || out.getDate() != date)
		return null;
	if (time)
		out = AFParseTime(time, out);
	else
		out.setHours(0, 0, 0);
	return out;
}

function AFParseDateEx(string, fmt) {
	var out = new Date();
	var year = out.getFullYear();
	var month;
	var date;
	var i;

	out.setHours(12, 0, 0);

	var order = AFParseDateOrder(fmt);

	var time = AFExtractTime(string);
	if (time) {
		string = time[0];
		time = time[1];
	}

	var nums = AFExtractNums(string);
	if (!nums)
		return null;

	if (nums.length == 3) {
		year = nums[order.indexOf('y')];
		month = nums[order.indexOf('m')];
		date = nums[order.indexOf('d')];
		return AFMakeDate(out, year, month-1, date, time);
	}

	month = AFMatchMonth(string);

	if (nums.length == 2) {
		// We have a textual month.
		if (month) {
			if (order.indexOf('y') < order.indexOf('d')) {
				year = nums[0];
				date = nums[1];
			} else {
				year = nums[1];
				date = nums[0];
			}
		}

		// Year before date: set year and month.
		else if (order.indexOf('y') < order.indexOf('d')) {
			if (order.indexOf('y') < order.indexOf('m')) {
				year = nums[0];
				month = nums[1];
				date = 1;
			} else {
				year = nums[1];
				month = nums[0];
				date = 1;
			}
		}

		// Date before year: set date and month.
		else {
			if (order.indexOf('d') < order.indexOf('m')) {
				date = nums[0];
				month = nums[1];
			} else {
				date = nums[1];
				month = nums[0];
			}
		}

		return AFMakeDate(out, year, month-1, date, time);
	}

	if (nums.length == 1) {
		if (month) {
			if (order.indexOf('y') < order.indexOf('d')) {
				year = nums[0];
				date = 1;
			} else {
				date = nums[0];
			}
			return AFMakeDate(out, year, month-1, date, time);
		}

		// Only one number: must match format exactly!
		if (string.length == fmt.length) {
			year = month = date = '';
			for (i = 0; i < fmt.length; ++i) {
				switch (fmt.charAt(i)) {
				case '\\': ++i; break;
				case 'y': year += string.charAt(i); break;
				case 'm': month += string.charAt(i); break;
				case 'd': date += string.charAt(i); break;
				}
			}
			return AFMakeDate(out, year, month-1, date, time);
		}
	}

	return null;
}

var AFDate_oldFormats = [
	'm/d',
	'm/d/yy',
	'mm/dd/yy',
	'mm/yy',
	'd-mmm',
	'd-mmm-yy',
	'dd-mm-yy',
	'yy-mm-dd',
	'mmm-yy',
	'mmmm-yy',
	'mmm d, yyyy',
	'mmmm d, yyyy',
	'm/d/yy h:MM tt',
	'm/d/yy HH:MM'
];

function AFDate_KeystrokeEx(fmt) {
	var value = AFMergeChange(event);
	if (event.willCommit && !AFParseDateEx(value, fmt)) {
		app.alert('The date/time entered ('+value+') does not match the format ('+fmt+') of the field [ '+event.target.name+' ]');
		event.rc = false;
	}
}

function AFDate_Keystroke(index) {
	AFDate_KeystrokeEx(AFDate_oldFormats[index]);
}

function AFDate_FormatEx(fmt) {
	var d = AFParseDateEx(event.value, fmt);
	event.value = d ? util.printd(fmt, d) : '';
}

function AFDate_Format(index) {
	AFDate_FormatEx(AFDate_oldFormats[index]);
}

function AFTime_Keystroke(index) {
	if (event.willCommit && !AFParseTime(event.value, null)) {
		app.alert('The value entered ('+event.value+') does not match the format of the field [ '+event.target.name+' ]');
		event.rc = false;
	}
}

function AFTime_FormatEx(fmt) {
	var d = AFParseTime(event.value, null);
	event.value = d ? util.printd(fmt, d) : '';
}

function AFTime_Format(index) {
	var formats = [ 'HH:MM', 'h:MM tt', 'HH:MM:ss', 'h:MM:ss tt' ];
	AFTime_FormatEx(formats[index]);
}

function AFSpecial_KeystrokeEx(fmt) {
	function toUpper(str) { return str.toUpperCase(); }
	function toLower(str) { return str.toLowerCase(); }
	function toSame(str) { return str; }
	var convertCase = toSame;
	var val = AFMergeChange(event);
	var res = '';
	var i = 0;
	var m;
	var length = fmt ? fmt.length : 0;

	// We always accept reverting to an empty string.
	if (!val || val == "") {
		event.rc = true;
		return;
	}

	while (i < length) {
		// In the !willCommit case, we'll exit nicely if we run out of value.
		if (!event.willCommit && (!val || val.length == 0))
				break;
		switch (fmt.charAt(i)) {
		case '\\':
			i++;
			if (i >= length)
				break;
			res += fmt.charAt(i);
			if (val && val.charAt(0) === fmt.charAt(i))
				val = val.substring(1);
			break;

		case 'X':
			m = val.match(/^\w/);
			if (!m) {
				event.rc = false;
				break;
			}
			res += convertCase(m[0]);
			val = val.substring(1);
			break;

		case 'A':
			m = val.match(/^[A-Za-z]/);
			if (!m) {
				event.rc = false;
				break;
			}
			res += convertCase(m[0]);
			val = val.substring(1);
			break;

		case '9':
			m = val.match(/^\d/);
			if (!m) {
				event.rc = false;
				break;
			}
			res += m[0];
			val = val.substring(1);
			break;

		case '*':
			res += convertCase(val);
			val = '';
			break;

		case '?':
			res += convertCase(val.charAt(0));
			val = val.substring(1);
			break;

		case '=':
			convertCase = toSame;
			break;
		case '>':
			convertCase = toUpper;
			break;
		case '<':
			convertCase = toLower;
			break;

		default:
			res += fmt.charAt(i);
			if (val && val.charAt(0) === fmt.charAt(i))
				val = val.substring(1);
			break;
		}

		i++;
	}

	// If we didn't make it through the fmt string then this is a failure
	// in the willCommit case.
	if (i < length && event.willCommit)
		event.rc = false;

	//  If there are characters left over in the value, it's not a match.
	if (val.length > 0)
		event.rc = false;

	if (event.rc) {
		if (event.willCommit)
			event.value = res;
		else {
			event.change = res;
			event.selStart = 0;
			event.selEnd = event.value.length;
		}
	} else
		app.alert('The value entered ('+event.value+') does not match the format of the field [ '+event.target.name+' ] should be '+fmt);
}

function AFSpecial_Keystroke(index) {
	if (event.willCommit) {
		switch (index) {
		case 0:
			if (!event.value.match(/^\d{5}$/))
				event.rc = false;
			break;
		case 1:
			if (!event.value.match(/^\d{5}[-. ]?\d{4}$/))
				event.rc = false;
			break;
		case 2:
			if (!event.value.match(/^((\(\d{3}\)|\d{3})[-. ]?)?\d{3}[-. ]?\d{4}$/))
				event.rc = false;
			break;
		case 3:
			if (!event.value.match(/^\d{3}[-. ]?\d{2}[-. ]?\d{4}$/))
				event.rc = false;
			break;
		}
		if (!event.rc)
			app.alert('The value entered ('+event.value+') does not match the format of the field [ '+event.target.name+' ]');
	}
}

function AFSpecial_Format(index) {
	var res;
	if (!event.value)
		return;
	switch (index) {
	case 0:
		res = util.printx('99999', event.value);
		break;
	case 1:
		res = util.printx('99999-9999', event.value);
		break;
	case 2:
		res = util.printx('9999999999', event.value);
		res = util.printx(res.length >= 10 ? '(999) 999-9999' : '999-9999', event.value);
		break;
	case 3:
		res = util.printx('999-99-9999', event.value);
		break;
	}
	event.value = res ? res : '';
}

function AFNumber_Keystroke(nDec, sepStyle, negStyle, currStyle, strCurrency, bCurrencyPrepend) {
	var value = AFMergeChange(event);
	if (sepStyle & 2) {
		if (!value.match(/^[+-]?\d*[,.]?\d*$/))
			event.rc = false;
	} else {
		if (!value.match(/^[+-]?\d*\.?\d*$/))
			event.rc = false;
	}
	if (event.willCommit) {
		if (!value.match(/\d/))
			event.rc = false;
		if (!event.rc)
			app.alert('The value entered ('+value+') does not match the format of the field [ '+event.target.name+' ]');
	}
}

function AFNumber_Format(nDec, sepStyle, negStyle, currStyle, strCurrency, bCurrencyPrepend) {
	var value = AFMakeNumber(event.value);
	var fmt = '%,' + sepStyle + '.' + nDec + 'f';
	if (value == null) {
		event.value = '';
		return;
	}
	if (bCurrencyPrepend)
		fmt = strCurrency + fmt;
	else
		fmt = fmt + strCurrency;
	if (value < 0) {
		/* negStyle: 0=MinusBlack, 1=Red, 2=ParensBlack, 3=ParensRed */
		value = Math.abs(value);
		if (negStyle == 2 || negStyle == 3)
			fmt = '(' + fmt + ')';
		else if (negStyle == 0)
			fmt = '-' + fmt;
		if (negStyle == 1 || negStyle == 3)
			event.target.textColor = color.red;
		else
			event.target.textColor = color.black;
	} else {
		event.target.textColor = color.black;
	}
	event.value = util.printf(fmt, value);
}

function AFPercent_Keystroke(nDec, sepStyle) {
	AFNumber_Keystroke(nDec, sepStyle, 0, 0, '', true);
}

function AFPercent_Format(nDec, sepStyle) {
	var val = AFMakeNumber(event.value);
	if (val == null) {
		event.value = '';
		return;
	}
	event.value = (val * 100) + '';
	AFNumber_Format(nDec, sepStyle, 0, 0, '%', false);
}

function AFSimple_Calculate(op, list) {
	var i, res;

	switch (op) {
	case 'SUM': res = 0; break;
	case 'PRD': res = 1; break;
	case 'AVG': res = 0; break;
	}

	if (typeof list === 'string')
		list = list.split(/ *, */);

	for (i = 0; i < list.length; i++) {
		var field = this.getField(list[i]);
		var value = Number(field.value);
		switch (op) {
		case 'SUM': res += value; break;
		case 'PRD': res *= value; break;
		case 'AVG': res += value; break;
		case 'MIN': if (i === 0 || value < res) res = value; break;
		case 'MAX': if (i === 0 || value > res) res = value; break;
		}
	}

	if (op === 'AVG')
		res /= list.length;

	event.value = res;
}

function AFRange_Validate(lowerCheck, lowerLimit, upperCheck, upperLimit) {
	if (upperCheck && event.value > upperLimit)
		event.rc = false;
	if (lowerCheck && event.value < lowerLimit)
		event.rc = false;
	if (!event.rc) {
		if (lowerCheck && upperCheck)
			app.alert(util.printf('The entered value ('+event.value+') must be greater than or equal to %s and less than or equal to %s', lowerLimit, upperLimit));
		else if (lowerCheck)
			app.alert(util.printf('The entered value ('+event.value+') must be greater than or equal to %s', lowerLimit));
		else
			app.alert(util.printf('The entered value ('+event.value+') must be less than or equal to %s', upperLimit));
	}
}

// Create Doc.info proxy object.
function mupdf_createInfoProxy(doc) {
        doc.info = {
                get Title() { return doc.title; },
                set Title(value) { doc.title = value; },
                get Author() { return doc.author; },
                set Author(value) { doc.author = value; },
                get Subject() { return doc.subject; },
                set Subject(value) { doc.subject = value; },
                get Keywords() { return doc.keywords; },
                set Keywords(value) { doc.keywords = value; },
                get Creator() { return doc.creator; },
                set Creator(value) { doc.creator = value; },
                get Producer() { return doc.producer; },
                set Producer(value) { doc.producer = value; },
                get CreationDate() { return doc.creationDate; },
                set CreationDate(value) { doc.creationDate = value; },
                get ModDate() { return doc.modDate; },
                set ModDate(value) { doc.modDate = value; },
        };
}
mupdf_createInfoProxy(global);

/* Compatibility ECMAScript functions */
String.prototype.substr = function (start, length) {
	if (start < 0)
		start = this.length + start;
	if (length === undefined)
		return this.substring(start, this.length);
	return this.substring(start, start + length);
}
Date.prototype.getYear = Date.prototype.getFullYear;
Date.prototype.setYear = Date.prototype.setFullYear;
Date.prototype.toGMTString = Date.prototype.toUTCString;

app.plugIns = [];
app.viewerType = 'Reader';
app.language = 'ENU';
app.viewerVersion = NaN;
app.execDialog = function () { return 'cancel'; }
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// This is an automatically generated file. Do not edit.
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"Error.prototype.toString = function() {\n"
"if (this.stackTrace) return this.name + ': ' + this.message + this.stackTrace;\n"
"return this.name + ': ' + this.message;\n"
"};\n"
"\n"
"\n"
"var display = {\n"
"visible: 0,\n"
"hidden: 1,\n"
"noPrint: 2,\n"
"noView: 3,\n"
"};\n"
"\n"
"var border = {\n"
"b: 'beveled',\n"
"d: 'dashed',\n"
"i: 'inset',\n"
"s: 'solid',\n"
"u: 'underline',\n"
"};\n"
"\n"
"var color = {\n"
"transparent: [ 'T' ],\n"
"black: [ 'G', 0 ],\n"
"white: [ 'G', 1 ],\n"
"gray: [ 'G', 0.5 ],\n"
"ltGray: [ 'G', 0.75 ],\n"
"dkGray: [ 'G', 0.25 ],\n"
"red: [ 'RGB', 1, 0, 0 ],\n"
"green: [ 'RGB', 0, 1, 0 ],\n"
"blue: [ 'RGB', 0, 0, 1 ],\n"
"cyan: [ 'CMYK', 1, 0, 0, 0 ],\n"
"magenta: [ 'CMYK', 0, 1, 0, 0 ],\n"
"yellow: [ 'CMYK', 0, 0, 1, 0 ],\n"
"};\n"
"\n"
"color.convert = function (c, colorspace) {\n"
"switch (colorspace) {\n"
"case 'G':\n"
"if (c[0] === 'RGB')\n"
"return [ 'G', c[1] * 0.3 + c[2] * 0.59 + c[3] * 0.11 ];\n"
"if (c[0] === 'CMYK')\n"
"return [ 'CMYK', 1 - Math.min(1, c[1] * 0.3 + c[2] * 0.59 + c[3] * 0.11 + c[4])];\n"
"break;\n"
"case 'RGB':\n"
"if (c[0] === 'G')\n"
"return [ 'RGB', c[1], c[1], c[1] ];\n"
"if (c[0] === 'CMYK')\n"
"return [ 'RGB',\n"
"1 - Math.min(1, c[1] + c[4]),\n"
"1 - Math.min(1, c[2] + c[4]),\n"
"1 - Math.min(1, c[3] + c[4]) ];\n"
"break;\n"
"case 'CMYK':\n"
"if (c[0] === 'G')\n"
"return [ 'CMYK', 0, 0, 0, 1 - c[1] ];\n"
"if (c[0] === 'RGB')\n"
"return [ 'CMYK', 1 - c[1], 1 - c[2], 1 - c[3], 0 ];\n"
"break;\n"
"}\n"
"return c;\n"
"}\n"
"\n"
"color.equal = function (a, b) {\n"
"var i, n;\n"
"if (a[0] === 'G')\n"
"a = color.convert(a, b[0]);\n"
"else\n"
"b = color.convert(b, a[0]);\n"
"if (a[0] !== b[0])\n"
"return false;\n"
"switch (a[0]) {\n"
"case 'G': n = 1; break;\n"
"case 'RGB': n = 3; break;\n"
"case 'CMYK': n = 4; break;\n"
"default: n = 0; break;\n"
"}\n"
"for (i = 1; i <= n; ++i)\n"
"if (a[i] !== b[i])\n"
"return false;\n"
"return true;\n"
"}\n"
"\n"
"var font = {\n"
"Cour: 'Courier',\n"
"CourB: 'Courier-Bold',\n"
"CourBI: 'Courier-BoldOblique',\n"
"CourI: 'Courier-Oblique',\n"
"Helv: 'Helvetica',\n"
"HelvB: 'Helvetica-Bold',\n"
"HelvBI: 'Helvetica-BoldOblique',\n"
"HelvI: 'Helvetica-Oblique',\n"
"Symbol: 'Symbol',\n"
"Times: 'Times-Roman',\n"
"TimesB: 'Times-Bold',\n"
"TimesBI: 'Times-BoldItalic',\n"
"TimesI: 'Times-Italic',\n"
"ZapfD: 'ZapfDingbats',\n"
"};\n"
"\n"
"var highlight = {\n"
"i: 'invert',\n"
"n: 'none',\n"
"o: 'outline',\n"
"p: 'push',\n"
"};\n"
"\n"
"var position = {\n"
"textOnly: 0,\n"
"iconOnly: 1,\n"
"iconTextV: 2,\n"
"textIconV: 3,\n"
"iconTextH: 4,\n"
"textIconH: 5,\n"
"overlay: 6,\n"
"};\n"
"\n"
"var scaleHow = {\n"
"proportional: 0,\n"
"anamorphic: 1,\n"
"};\n"
"\n"
"var scaleWhen = {\n"
"always: 0,\n"
"never: 1,\n"
"tooBig: 2,\n"
"tooSmall: 3,\n"
"};\n"
"\n"
"var style = {\n"
"ch: 'check',\n"
"ci: 'circle',\n"
"cr: 'cross',\n"
"di: 'diamond',\n"
"sq: 'square',\n"
"st: 'star',\n"
"};\n"
"\n"
"var zoomtype = {\n"
"fitH: 'FitHeight',\n"
"fitP: 'FitPage',\n"
"fitV: 'FitVisibleWidth',\n"
"fitW: 'FitWidth',\n"
"none: 'NoVary',\n"
"pref: 'Preferred',\n"
"refW: 'ReflowWidth',\n"
"};\n"
"\n"
"util.scand = function (fmt, input) {\n"
"\n"
"return AFParseDateEx(input, fmt);\n"
"}\n"
"\n"
"util.printd = function (fmt, date) {\n"
"var monthName = [\n"
"'January',\n"
"'February',\n"
"'March',\n"
"'April',\n"
"'May',\n"
"'June',\n"
"'July',\n"
"'August',\n"
"'September',\n"
"'October',\n"
"'November',\n"
"'December'\n"
"];\n"
"var dayName = [\n"
"'Sunday',\n"
"'Monday',\n"
"'Tuesday',\n"
"'Wednesday',\n"
"'Thursday',\n"
"'Friday',\n"
"'Saturday'\n"
"];\n"
"if (fmt === 0)\n"
"fmt = 'D:yyyymmddHHMMss';\n"
"else if (fmt === 1)\n"
"fmt = 'yyyy.mm.dd HH:MM:ss';\n"
"else if (fmt === 2)\n"
"fmt = 'm/d/yy h:MM:ss tt';\n"
"if (!date)\n"
"date = new Date();\n"
"else if (!(date instanceof Date))\n"
"date = new Date(date);\n"
"var tokens = fmt.match(/(\\\\.|m+|d+|y+|H+|h+|M+|s+|t+|[^\\\\mdyHhMst]*)/g);\n"
"var out = '';\n"
"for (var i = 0; i < tokens.length; ++i) {\n"
"var token = tokens[i];\n"
"switch (token) {\n"
"case 'mmmm': out += monthName[date.getMonth()]; break;\n"
"case 'mmm': out += monthName[date.getMonth()].substring(0, 3); break;\n"
"case 'mm': out += util.printf('%02d', date.getMonth()+1); break;\n"
"case 'm': out += date.getMonth()+1; break;\n"
"case 'dddd': out += dayName[date.getDay()]; break;\n"
"case 'ddd': out += dayName[date.getDay()].substring(0, 3); break;\n"
"case 'dd': out += util.printf('%02d', date.getDate()); break;\n"
"case 'd': out += date.getDate(); break;\n"
"case 'yyyy': out += date.getFullYear(); break;\n"
"case 'yy': out += date.getFullYear() % 100; break;\n"
"case 'HH': out += util.printf('%02d', date.getHours()); break;\n"
"case 'H': out += date.getHours(); break;\n"
"case 'hh': out += util.printf('%02d', (date.getHours()+11)%12+1); break;\n"
"case 'h': out += (date.getHours() + 11) % 12 + 1; break;\n"
"case 'MM': out += util.printf('%02d', date.getMinutes()); break;\n"
"case 'M': out += date.getMinutes(); break;\n"
"case 'ss': out += util.printf('%02d', date.getSeconds()); break;\n"
"case 's': out += date.getSeconds(); break;\n"
"case 'tt': out += date.getHours() < 12 ? 'am' : 'pm'; break;\n"
"case 't': out += date.getHours() < 12 ? 'a' : 'p'; break;\n"
"default: out += (token[0] == '\\\\') ? token[1] : token; break;\n"
"}\n"
"}\n"
"return out;\n"
"}\n"
"\n"
"util.printx = function (fmt, val) {\n"
"function toUpper(str) { return str.toUpperCase(); }\n"
"function toLower(str) { return str.toLowerCase(); }\n"
"function toSame(str) { return str; }\n"
"var convertCase = toSame;\n"
"var res = '';\n"
"var i, m;\n"
"var n = fmt ? fmt.length : 0;\n"
"for (i = 0; i < n; ++i) {\n"
"switch (fmt.charAt(i)) {\n"
"case '\\\\':\n"
"if (++i < n)\n"
"res += fmt.charAt(i);\n"
"break;\n"
"case 'X':\n"
"m = val.match(/\\w/);\n"
"if (m) {\n"
"res += convertCase(m[0]);\n"
"val = val.replace(/^\\W*\\w/, '');\n"
"}\n"
"break;\n"
"case 'A':\n"
"m = val.match(/[A-Za-z]/);\n"
"if (m) {\n"
"res += convertCase(m[0]);\n"
"val = val.replace(/^[^A-Za-z]*[A-Za-z]/, '');\n"
"}\n"
"break;\n"
"case '9':\n"
"m = val.match(/\\d/);\n"
"if (m) {\n"
"res += m[0];\n"
"val = val.replace(/^\\D*\\d/, '');\n"
"}\n"
"break;\n"
"case '*':\n"
"res += convertCase(val);\n"
"val = '';\n"
"break;\n"
"case '?':\n"
"if (val !== '') {\n"
"res += convertCase(val.charAt(0));\n"
"val = val.substring(1);\n"
"}\n"
"break;\n"
"case '=':\n"
"convertCase = toSame;\n"
"break;\n"
"case '>':\n"
"convertCase = toUpper;\n"
"break;\n"
"case '<':\n"
"convertCase = toLower;\n"
"break;\n"
"default:\n"
"res += convertCase(fmt.charAt(i));\n"
"break;\n"
"}\n"
"}\n"
"return res;\n"
"}\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"\n"
"function AFMergeChange(event) {\n"
"var prefix, postfix;\n"
"var value = event.value;\n"
"if (event.willCommit)\n"
"return value;\n"
"if (event.selStart >= 0)\n"
"prefix = value.substring(0, event.selStart);\n"
"else\n"
"prefix = '';\n"
"if (event.selEnd >= 0 && event.selEnd <= value.length)\n"
"postfix = value.substring(event.selEnd, value.length);\n"
"else\n"
"postfix = '';\n"
"return prefix + event.change + postfix;\n"
"}\n"
"\n"
"function AFExtractNums(string) {\n"
"if (string.charAt(0) == '.' || string.charAt(0) == ',')\n"
"string = '0' + string;\n"
"return string.match(/\\d+/g);\n"
"}\n"
"\n"
"function AFMakeNumber(string) {\n"
"if (typeof string == 'number')\n"
"return string;\n"
"if (typeof string != 'string')\n"
"return null;\n"
"var nums = AFExtractNums(string);\n"
"if (!nums)\n"
"return null;\n"
"var result = nums.join('.');\n"
"if (string.indexOf('-.') >= 0)\n"
"result = '0.' + result;\n"
"if (string.indexOf('-') >= 0)\n"
"return -result;\n"
"return +result;\n"
"}\n"
"\n"
"function AFExtractTime(string) {\n"
"var pattern = /\\d\\d?:\\d\\d?(:\\d\\d?)?\\s*(am|pm)?/i;\n"
"var match = pattern.exec(string);\n"
"if (match) {\n"
"var prefix = string.substring(0, match.index);\n"
"var suffix = string.substring(match.index + match[0].length);\n"
"return [ prefix + suffix, match[0] ];\n"
"}\n"
"return null;\n"
"}\n"
"\n"
"function AFParseDateOrder(fmt) {\n"
"var order = '';\n"
"fmt += 'mdy';\n"
"for (var i = 0; i < fmt.length; i++) {\n"
"var c = fmt.charAt(i);\n"
"if ((c == 'y' || c == 'm' || c == 'd') && order.indexOf(c) < 0)\n"
"order += c;\n"
"}\n"
"return order;\n"
"}\n"
"\n"
"function AFMatchMonth(date) {\n"
"var names = ['jan','feb','mar','apr','may','jun','jul','aug','sep','oct','nov','dec'];\n"
"var month = date.match(/Jan|Feb|Mar|Apr|May|Jun|Jul|Aug|Sep|Oct|Nov|Dec/i);\n"
"if (month)\n"
"return names.indexOf(month[0].toLowerCase()) + 1;\n"
"return null;\n"
"}\n"
"\n"
"function AFParseTime(string, date) {\n"
"if (!date)\n"
"date = new Date();\n"
"if (!string)\n"
"return date;\n"
"var nums = AFExtractNums(string);\n"
"if (!nums || nums.length < 2 || nums.length > 3)\n"
"return null;\n"
"var hour = nums[0];\n"
"var min = nums[1];\n"
"var sec = (nums.length == 3) ? nums[2] : 0;\n"
"if (hour < 12 && (/pm/i).test(string))\n"
"hour += 12;\n"
"if (hour >= 12 && (/am/i).test(string))\n"
"hour -= 12;\n"
"date.setHours(hour, min, sec);\n"
"if (date.getHours() != hour || date.getMinutes() != min || date.getSeconds() != sec)\n"
"return null;\n"
"return date;\n"
"}\n"
"\n"
"function AFMakeDate(out, year, month, date, time)\n"
"{\n"
"year = year | 0;\n"
"if (year < 50)\n"
"year += 2000;\n"
"if (year < 100)\n"
"year += 1900;\n"
"out.setFullYear(year, month, date);\n"
"if (out.getFullYear() != year || out.getMonth() != month || out.getDate() != date)\n"
"return null;\n"
"if (time)\n"
"out = AFParseTime(time, out);\n"
"else\n"
"out.setHours(0, 0, 0);\n"
"return out;\n"
"}\n"
"\n"
"function AFParseDateEx(string, fmt) {\n"
"var out = new Date();\n"
"var year = out.getFullYear();\n"
"var month;\n"
"var date;\n"
"var i;\n"
"\n"
"out.setHours(12, 0, 0);\n"
"\n"
"var order = AFParseDateOrder(fmt);\n"
"\n"
"var time = AFExtractTime(string);\n"
"if (time) {\n"
"string = time[0];\n"
"time = time[1];\n"
"}\n"
"\n"
"var nums = AFExtractNums(string);\n"
"if (!nums)\n"
"return null;\n"
"\n"
"if (nums.length == 3) {\n"
"year = nums[order.indexOf('y')];\n"
"month = nums[order.indexOf('m')];\n"
"date = nums[order.indexOf('d')];\n"
"return AFMakeDate(out, year, month-1, date, time);\n"
"}\n"
"\n"
"month = AFMatchMonth(string);\n"
"\n"
"if (nums.length == 2) {\n"
"\n"
"if (month) {\n"
"if (order.indexOf('y') < order.indexOf('d')) {\n"
"year = nums[0];\n"
"date = nums[1];\n"
"} else {\n"
"year = nums[1];\n"
"date = nums[0];\n"
"}\n"
"}\n"
"\n"
"\n"
"else if (order.indexOf('y') < order.indexOf('d')) {\n"
"if (order.indexOf('y') < order.indexOf('m')) {\n"
"year = nums[0];\n"
"month = nums[1];\n"
"date = 1;\n"
"} else {\n"
"year = nums[1];\n"
"month = nums[0];\n"
"date = 1;\n"
"}\n"
"}\n"
"\n"
"\n"
"else {\n"
"if (order.indexOf('d') < order.indexOf('m')) {\n"
"date = nums[0];\n"
"month = nums[1];\n"
"} else {\n"
"date = nums[1];\n"
"month = nums[0];\n"
"}\n"
"}\n"
"\n"
"return AFMakeDate(out, year, month-1, date, time);\n"
"}\n"
"\n"
"if (nums.length == 1) {\n"
"if (month) {\n"
"if (order.indexOf('y') < order.indexOf('d')) {\n"
"year = nums[0];\n"
"date = 1;\n"
"} else {\n"
"date = nums[0];\n"
"}\n"
"return AFMakeDate(out, year, month-1, date, time);\n"
"}\n"
"\n"
"\n"
"if (string.length == fmt.length) {\n"
"year = month = date = '';\n"
"for (i = 0; i < fmt.length; ++i) {\n"
"switch (fmt.charAt(i)) {\n"
"case '\\\\': ++i; break;\n"
"case 'y': year += string.charAt(i); break;\n"
"case 'm': month += string.charAt(i); break;\n"
"case 'd': date += string.charAt(i); break;\n"
"}\n"
"}\n"
"return AFMakeDate(out, year, month-1, date, time);\n"
"}\n"
"}\n"
"\n"
"return null;\n"
"}\n"
"\n"
"var AFDate_oldFormats = [\n"
"'m/d',\n"
"'m/d/yy',\n"
"'mm/dd/yy',\n"
"'mm/yy',\n"
"'d-mmm',\n"
"'d-mmm-yy',\n"
"'dd-mm-yy',\n"
"'yy-mm-dd',\n"
"'mmm-yy',\n"
"'mmmm-yy',\n"
"'mmm d, yyyy',\n"
"'mmmm d, yyyy',\n"
"'m/d/yy h:MM tt',\n"
"'m/d/yy HH:MM'\n"
"];\n"
"\n"
"function AFDate_KeystrokeEx(fmt) {\n"
"var value = AFMergeChange(event);\n"
"if (event.willCommit && !AFParseDateEx(value, fmt)) {\n"
"app.alert('The date/time entered ('+value+') does not match the format ('+fmt+') of the field [ '+event.target.name+' ]');\n"
"event.rc = false;\n"
"}\n"
"}\n"
"\n"
"function AFDate_Keystroke(index) {\n"
"AFDate_KeystrokeEx(AFDate_oldFormats[index]);\n"
"}\n"
"\n"
"function AFDate_FormatEx(fmt) {\n"
"var d = AFParseDateEx(event.value, fmt);\n"
"event.value = d ? util.printd(fmt, d) : '';\n"
"}\n"
"\n"
"function AFDate_Format(index) {\n"
"AFDate_FormatEx(AFDate_oldFormats[index]);\n"
"}\n"
"\n"
"function AFTime_Keystroke(index) {\n"
"if (event.willCommit && !AFParseTime(event.value, null)) {\n"
"app.alert('The value entered ('+event.value+') does not match the format of the field [ '+event.target.name+' ]');\n"
"event.rc = false;\n"
"}\n"
"}\n"
"\n"
"function AFTime_FormatEx(fmt) {\n"
"var d = AFParseTime(event.value, null);\n"
"event.value = d ? util.printd(fmt, d) : '';\n"
"}\n"
"\n"
"function AFTime_Format(index) {\n"
"var formats = [ 'HH:MM', 'h:MM tt', 'HH:MM:ss', 'h:MM:ss tt' ];\n"
"AFTime_FormatEx(formats[index]);\n"
"}\n"
"\n"
"function AFSpecial_KeystrokeEx(fmt) {\n"
"function toUpper(str) { return str.toUpperCase(); }\n"
"function toLower(str) { return str.toLowerCase(); }\n"
"function toSame(str) { return str; }\n"
"var convertCase = toSame;\n"
"var val = AFMergeChange(event);\n"
"var res = '';\n"
"var i = 0;\n"
"var m;\n"
"var length = fmt ? fmt.length : 0;\n"
"\n"
"\n"
"if (!val || val == \"\") {\n"
"event.rc = true;\n"
"return;\n"
"}\n"
"\n"
"while (i < length) {\n"
"\n"
"if (!event.willCommit && (!val || val.length == 0))\n"
"break;\n"
"switch (fmt.charAt(i)) {\n"
"case '\\\\':\n"
"i++;\n"
"if (i >= length)\n"
"break;\n"
"res += fmt.charAt(i);\n"
"if (val && val.charAt(0) === fmt.charAt(i))\n"
"val = val.substring(1);\n"
"break;\n"
"\n"
"case 'X':\n"
"m = val.match(/^\\w/);\n"
"if (!m) {\n"
"event.rc = false;\n"
"break;\n"
"}\n"
"res += convertCase(m[0]);\n"
"val = val.substring(1);\n"
"break;\n"
"\n"
"case 'A':\n"
"m = val.match(/^[A-Za-z]/);\n"
"if (!m) {\n"
"event.rc = false;\n"
"break;\n"
"}\n"
"res += convertCase(m[0]);\n"
"val = val.substring(1);\n"
"break;\n"
"\n"
"case '9':\n"
"m = val.match(/^\\d/);\n"
"if (!m) {\n"
"event.rc = false;\n"
"break;\n"
"}\n"
"res += m[0];\n"
"val = val.substring(1);\n"
"break;\n"
"\n"
"case '*':\n"
"res += convertCase(val);\n"
"val = '';\n"
"break;\n"
"\n"
"case '?':\n"
"res += convertCase(val.charAt(0));\n"
"val = val.substring(1);\n"
"break;\n"
"\n"
"case '=':\n"
"convertCase = toSame;\n"
"break;\n"
"case '>':\n"
"convertCase = toUpper;\n"
"break;\n"
"case '<':\n"
"convertCase = toLower;\n"
"break;\n"
"\n"
"default:\n"
"res += fmt.charAt(i);\n"
"if (val && val.charAt(0) === fmt.charAt(i))\n"
"val = val.substring(1);\n"
"break;\n"
"}\n"
"\n"
"i++;\n"
"}\n"
"\n"
"\n"
"\n"
"if (i < length && event.willCommit)\n"
"event.rc = false;\n"
"\n"
"\n"
"if (val.length > 0)\n"
"event.rc = false;\n"
"\n"
"if (event.rc) {\n"
"if (event.willCommit)\n"
"event.value = res;\n"
"else {\n"
"event.change = res;\n"
"event.selStart = 0;\n"
"event.selEnd = event.value.length;\n"
"}\n"
"} else\n"
"app.alert('The value entered ('+event.value+') does not match the format of the field [ '+event.target.name+' ] should be '+fmt);\n"
"}\n"
"\n"
"function AFSpecial_Keystroke(index) {\n"
"if (event.willCommit) {\n"
"switch (index) {\n"
"case 0:\n"
"if (!event.value.match(/^\\d{5}$/))\n"
"event.rc = false;\n"
"break;\n"
"case 1:\n"
"if (!event.value.match(/^\\d{5}[-. ]?\\d{4}$/))\n"
"event.rc = false;\n"
"break;\n"
"case 2:\n"
"if (!event.value.match(/^((\\(\\d{3}\\)|\\d{3})[-. ]?)?\\d{3}[-. ]?\\d{4}$/))\n"
"event.rc = false;\n"
"break;\n"
"case 3:\n"
"if (!event.value.match(/^\\d{3}[-. ]?\\d{2}[-. ]?\\d{4}$/))\n"
"event.rc = false;\n"
"break;\n"
"}\n"
"if (!event.rc)\n"
"app.alert('The value entered ('+event.value+') does not match the format of the field [ '+event.target.name+' ]');\n"
"}\n"
"}\n"
"\n"
"function AFSpecial_Format(index) {\n"
"var res;\n"
"if (!event.value)\n"
"return;\n"
"switch (index) {\n"
"case 0:\n"
"res = util.printx('99999', event.value);\n"
"break;\n"
"case 1:\n"
"res = util.printx('99999-9999', event.value);\n"
"break;\n"
"case 2:\n"
"res = util.printx('9999999999', event.value);\n"
"res = util.printx(res.length >= 10 ? '(999) 999-9999' : '999-9999', event.value);\n"
"break;\n"
"case 3:\n"
"res = util.printx('999-99-9999', event.value);\n"
"break;\n"
"}\n"
"event.value = res ? res : '';\n"
"}\n"
"\n"
"function AFNumber_Keystroke(nDec, sepStyle, negStyle, currStyle, strCurrency, bCurrencyPrepend) {\n"
"var value = AFMergeChange(event);\n"
"if (sepStyle & 2) {\n"
"if (!value.match(/^[+-]?\\d*[,.]?\\d*$/))\n"
"event.rc = false;\n"
"} else {\n"
"if (!value.match(/^[+-]?\\d*\\.?\\d*$/))\n"
"event.rc = false;\n"
"}\n"
"if (event.willCommit) {\n"
"if (!value.match(/\\d/))\n"
"event.rc = false;\n"
"if (!event.rc)\n"
"app.alert('The value entered ('+value+') does not match the format of the field [ '+event.target.name+' ]');\n"
"}\n"
"}\n"
"\n"
"function AFNumber_Format(nDec, sepStyle, negStyle, currStyle, strCurrency, bCurrencyPrepend) {\n"
"var value = AFMakeNumber(event.value);\n"
"var fmt = '%,' + sepStyle + '.' + nDec + 'f';\n"
"if (value == null) {\n"
"event.value = '';\n"
"return;\n"
"}\n"
"if (bCurrencyPrepend)\n"
"fmt = strCurrency + fmt;\n"
"else\n"
"fmt = fmt + strCurrency;\n"
"if (value < 0) {\n"
"/* negStyle: 0=MinusBlack, 1=Red, 2=ParensBlack, 3=ParensRed */\n"
"value = Math.abs(value);\n"
"if (negStyle == 2 || negStyle == 3)\n"
"fmt = '(' + fmt + ')';\n"
"else if (negStyle == 0)\n"
"fmt = '-' + fmt;\n"
"if (negStyle == 1 || negStyle == 3)\n"
"event.target.textColor = color.red;\n"
"else\n"
"event.target.textColor = color.black;\n"
"} else {\n"
"event.target.textColor = color.black;\n"
"}\n"
"event.value = util.printf(fmt, value);\n"
"}\n"
"\n"
"function AFPercent_Keystroke(nDec, sepStyle) {\n"
"AFNumber_Keystroke(nDec, sepStyle, 0, 0, '', true);\n"
"}\n"
"\n"
"function AFPercent_Format(nDec, sepStyle) {\n"
"var val = AFMakeNumber(event.value);\n"
"if (val == null) {\n"
"event.value = '';\n"
"return;\n"
"}\n"
"event.value = (val * 100) + '';\n"
"AFNumber_Format(nDec, sepStyle, 0, 0, '%', false);\n"
"}\n"
"\n"
"function AFSimple_Calculate(op, list) {\n"
"var i, res;\n"
"\n"
"switch (op) {\n"
"case 'SUM': res = 0; break;\n"
"case 'PRD': res = 1; break;\n"
"case 'AVG': res = 0; break;\n"
"}\n"
"\n"
"if (typeof list === 'string')\n"
"list = list.split(/ *, */);\n"
"\n"
"for (i = 0; i < list.length; i++) {\n"
"var field = this.getField(list[i]);\n"
"var value = Number(field.value);\n"
"switch (op) {\n"
"case 'SUM': res += value; break;\n"
"case 'PRD': res *= value; break;\n"
"case 'AVG': res += value; break;\n"
"case 'MIN': if (i === 0 || value < res) res = value; break;\n"
"case 'MAX': if (i === 0 || value > res) res = value; break;\n"
"}\n"
"}\n"
"\n"
"if (op === 'AVG')\n"
"res /= list.length;\n"
"\n"
"event.value = res;\n"
"}\n"
"\n"
"function AFRange_Validate(lowerCheck, lowerLimit, upperCheck, upperLimit) {\n"
"if (upperCheck && event.value > upperLimit)\n"
"event.rc = false;\n"
"if (lowerCheck && event.value < lowerLimit)\n"
"event.rc = false;\n"
"if (!event.rc) {\n"
"if (lowerCheck && upperCheck)\n"
"app.alert(util.printf('The entered value ('+event.value+') must be greater than or equal to %s and less than or equal to %s', lowerLimit, upperLimit));\n"
"else if (lowerCheck)\n"
"app.alert(util.printf('The entered value ('+event.value+') must be greater than or equal to %s', lowerLimit));\n"
"else\n"
"app.alert(util.printf('The entered value ('+event.value+') must be less than or equal to %s', upperLimit));\n"
"}\n"
"}\n"
"\n"
"\n"
"function mupdf_createInfoProxy(doc) {\n"
"doc.info = {\n"
"get Title() { return doc.title; },\n"
"set Title(value) { doc.title = value; },\n"
"get Author() { return doc.author; },\n"
"set Author(value) { doc.author = value; },\n"
"get Subject() { return doc.subject; },\n"
"set Subject(value) { doc.subject = value; },\n"
"get Keywords() { return doc.keywords; },\n"
"set Keywords(value) { doc.keywords = value; },\n"
"get Creator() { return doc.creator; },\n"
"set Creator(value) { doc.creator = value; },\n"
"get Producer() { return doc.producer; },\n"
"set Producer(value) { doc.producer = value; },\n"
"get CreationDate() { return doc.creationDate; },\n"
"set CreationDate(value) { doc.creationDate = value; },\n"
"get ModDate() { return doc.modDate; },\n"
"set ModDate(value) { doc.modDate = value; },\n"
"};\n"
"}\n"
"mupdf_createInfoProxy(global);\n"
"\n"
"/* Compatibility ECMAScript functions */\n"
"String.prototype.substr = function (start, length) {\n"
"if (start < 0)\n"
"start = this.length + start;\n"
"if (length === undefined)\n"
"return this.substring(start, this.length);\n"
"return this.substring(start, start + length);\n"
"}\n"
"Date.prototype.getYear = Date.prototype.getFullYear;\n"
"Date.prototype.setYear = Date.prototype.setFullYear;\n"
"Date.prototype.toGMTString = Date.prototype.toUTCString;\n"
"\n"
"app.plugIns = [];\n"
"app.viewerType = 'Reader';\n"
"app.language = 'ENU';\n"
"app.viewerVersion = NaN;\n"
"app.execDialog = function () { return 'cancel'; }\n"
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef MUPDF_PDF_ANNOT_IMP_H
#define MUPDF_PDF_ANNOT_IMP_H

#include "mupdf/pdf.h"

struct pdf_annot
{
	int refs;

	pdf_page *page;
	pdf_obj *obj;

	int is_hot;
	int is_active;

	int needs_new_ap; /* If set, then a resynthesis of this annotation has been requested. */
	int has_new_ap; /* If set, then the appearance stream has changed since last queried. */
	int ignore_trigger_events;

	pdf_annot *next;
};

typedef struct
{
	fz_link super;
	pdf_page *page;
	pdf_obj *obj;
} pdf_link;

void pdf_load_annots(fz_context *ctx, pdf_page *page, pdf_obj *annots);
void pdf_drop_annots(fz_context *ctx, pdf_annot *annot_list);
void pdf_drop_widgets(fz_context *ctx, pdf_annot *widget_list);

void pdf_set_annot_has_changed(fz_context *ctx, pdf_annot *annot);

#endif
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <string.h>

pdf_annot *
pdf_keep_annot(fz_context *ctx, pdf_annot *annot)
{
	return fz_keep_imp(ctx, annot, &annot->refs);
}

void
pdf_drop_annot(fz_context *ctx, pdf_annot *annot)
{
	if (fz_drop_imp(ctx, annot, &annot->refs))
	{
		pdf_drop_obj(ctx, annot->obj);
		fz_free(ctx, annot);
	}
}

void
pdf_drop_annots(fz_context *ctx, pdf_annot *annot)
{
	while (annot)
	{
		pdf_annot *next = annot->next;
		pdf_drop_annot(ctx, annot);
		annot = next;
	}
}

pdf_obj *
pdf_annot_ap(fz_context *ctx, pdf_annot *annot)
{
	int flags = pdf_dict_get_int(ctx, annot->obj, PDF_NAME(F));
	int readonly = flags & PDF_ANNOT_IS_READ_ONLY;

	pdf_obj *ap = pdf_dict_get(ctx, annot->obj, PDF_NAME(AP));
	pdf_obj *ap_n = pdf_dict_get(ctx, ap, PDF_NAME(N));
	pdf_obj *ap_r = pdf_dict_get(ctx, ap, PDF_NAME(R));
	pdf_obj *ap_d = pdf_dict_get(ctx, ap, PDF_NAME(D));

	if (!readonly && annot->is_hot && annot->is_active && ap_d)
		ap = ap_d;
	else if (!readonly && annot->is_hot && ap_r)
		ap = ap_r;
	else
		ap = ap_n;

	/* AP/N, AP/R and AP/D may be streams, or dictionaries of streams. */

	/* If it's a stream, we have a winner! */
	if (pdf_is_indirect(ctx, ap) && pdf_obj_num_is_stream(ctx, annot->page->doc, pdf_to_num(ctx, ap)))
		return ap;

	/* If it's not a stream, it may be a dictionary containing
	 * a range of possible values, that should be indexed by
	 * AS. */
	return pdf_dict_get(ctx, ap, pdf_dict_get(ctx, annot->obj, PDF_NAME(AS)));
}

int pdf_annot_active(fz_context *ctx, pdf_annot *annot)
{
	return annot ? annot->is_active : 0;
}

void pdf_set_annot_active(fz_context *ctx, pdf_annot *annot, int active)
{
	int old;

	if (!annot)
		return;

	old = annot->is_active;
	annot->is_active = !!active;
	if (old != annot->is_active)
		pdf_set_annot_has_changed(ctx, annot);
}

int pdf_annot_hot(fz_context *ctx, pdf_annot *annot)
{
	return annot ? annot->is_hot : 0;
}

void pdf_set_annot_hot(fz_context *ctx, pdf_annot *annot, int hot)
{
	int old;

	if (!annot)
		return;

	old = annot->is_hot;
	annot->is_hot = !!hot;
	if (old != annot->is_hot)
		pdf_set_annot_has_changed(ctx, annot);
}

fz_matrix
pdf_annot_transform(fz_context *ctx, pdf_annot *annot)
{
	fz_rect bbox, rect;
	fz_matrix matrix;
	float w, h, x, y;
	pdf_obj *ap = pdf_annot_ap(ctx, annot);

	rect = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
	bbox = pdf_xobject_bbox(ctx, ap);
	matrix = pdf_xobject_matrix(ctx, ap);

	bbox = fz_transform_rect(bbox, matrix);
	if (bbox.x1 == bbox.x0)
		w = 0;
	else
		w = (rect.x1 - rect.x0) / (bbox.x1 - bbox.x0);
	if (bbox.y1 == bbox.y0)
		h = 0;
	else
		h = (rect.y1 - rect.y0) / (bbox.y1 - bbox.y0);
	x = rect.x0 - (bbox.x0 * w);
	y = rect.y0 - (bbox.y0 * h);

	return fz_pre_scale(fz_translate(x, y), w, h);
}

/*
	Internal function for creating a new pdf annotation.
*/
static pdf_annot *
pdf_new_annot(fz_context *ctx, pdf_page *page, pdf_obj *obj)
{
	pdf_annot *annot;

	annot = fz_malloc_struct(ctx, pdf_annot);
	annot->refs = 1;
	annot->page = page; /* only borrowed, as the page owns the annot */
	annot->obj = pdf_keep_obj(ctx, obj);

	return annot;
}

void
pdf_load_annots(fz_context *ctx, pdf_page *page, pdf_obj *annots)
{
	pdf_annot *annot;
	pdf_obj *subtype;
	int i, n;

	n = pdf_array_len(ctx, annots);
	for (i = 0; i < n; ++i)
	{
		pdf_obj *obj = pdf_array_get(ctx, annots, i);
		if (pdf_is_dict(ctx, obj))
		{
			subtype = pdf_dict_get(ctx, obj, PDF_NAME(Subtype));
			if (pdf_name_eq(ctx, subtype, PDF_NAME(Link)))
				continue;
			if (pdf_name_eq(ctx, subtype, PDF_NAME(Popup)))
				continue;

			annot = pdf_new_annot(ctx, page, obj);
			if (pdf_name_eq(ctx, subtype, PDF_NAME(Widget)))
			{
				*page->widget_tailp = annot;
				page->widget_tailp = &annot->next;
			}
			else
			{
				*page->annot_tailp = annot;
				page->annot_tailp = &annot->next;
			}
		}
	}

	/* We need to run a resynth pass on the annotations on this
	 * page. That means rerunning it on the complete document. */
	page->doc->resynth_required = 1;
	/* And actually update the page so that any annotations required
	 * get synthesised. */
	pdf_update_page(ctx, page);
}

pdf_annot *
pdf_first_annot(fz_context *ctx, pdf_page *page)
{
	return page ? page->annots : NULL;
}

pdf_annot *
pdf_next_annot(fz_context *ctx, pdf_annot *annot)
{
	return annot ? annot->next : NULL;
}

pdf_obj *pdf_annot_obj(fz_context *ctx, pdf_annot *annot)
{
	return annot ? annot->obj : NULL;
}

pdf_page *pdf_annot_page(fz_context *ctx, pdf_annot *annot)
{
	return annot ? annot->page : NULL;
}

fz_rect
pdf_bound_annot(fz_context *ctx, pdf_annot *annot)
{
	fz_matrix page_ctm;
	fz_rect rect;
	int flags;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		rect = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);

		flags = pdf_dict_get_int(ctx, annot->obj, PDF_NAME(F));
		if (flags & PDF_ANNOT_IS_NO_ROTATE)
		{
			int rotate = pdf_to_int(ctx, pdf_dict_get_inheritable(ctx, annot->page->obj, PDF_NAME(Rotate)));
			fz_point tp = fz_transform_point_xy(rect.x0, rect.y1, page_ctm);
			page_ctm = fz_concat(page_ctm, fz_translate(-tp.x, -tp.y));
			page_ctm = fz_concat(page_ctm, fz_rotate(-rotate));
			page_ctm = fz_concat(page_ctm, fz_translate(tp.x, tp.y));
		}
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return fz_transform_rect(rect, page_ctm);
}

void
pdf_annot_request_resynthesis(fz_context *ctx, pdf_annot *annot)
{
	if (annot == NULL)
		return;

	/* If there are no changes, there is no need to request a resynthesis
	 * (and indeed, we must not, because any changes caused by the resynth
	 * will go in as implicit changes into a potentially-non-existent
	 * previous journal fragment). */
	if (!pdf_has_unsaved_changes(ctx, annot->page->doc))
		return;

	annot->needs_new_ap = 1;
	annot->page->doc->resynth_required = 1;
}

int
pdf_annot_needs_resynthesis(fz_context *ctx, pdf_annot *annot)
{
	return annot ? annot->needs_new_ap : 0;
}

void pdf_set_annot_resynthesised(fz_context *ctx, pdf_annot *annot)
{
	if (annot == NULL)
		return;

	annot->needs_new_ap = 0;
	pdf_set_annot_has_changed(ctx, annot);
}

void pdf_set_annot_has_changed(fz_context *ctx, pdf_annot *annot)
{
	if (annot == NULL)
		return;

	annot->has_new_ap = 1;
}

void
pdf_dirty_annot(fz_context *ctx, pdf_annot *annot)
{
	pdf_annot_request_resynthesis(ctx, annot);
}

const char *
pdf_string_from_annot_type(fz_context *ctx, enum pdf_annot_type type)
{
	switch (type)
	{
	case PDF_ANNOT_TEXT: return "Text";
	case PDF_ANNOT_LINK: return "Link";
	case PDF_ANNOT_FREE_TEXT: return "FreeText";
	case PDF_ANNOT_LINE: return "Line";
	case PDF_ANNOT_SQUARE: return "Square";
	case PDF_ANNOT_CIRCLE: return "Circle";
	case PDF_ANNOT_POLYGON: return "Polygon";
	case PDF_ANNOT_POLY_LINE: return "PolyLine";
	case PDF_ANNOT_HIGHLIGHT: return "Highlight";
	case PDF_ANNOT_UNDERLINE: return "Underline";
	case PDF_ANNOT_SQUIGGLY: return "Squiggly";
	case PDF_ANNOT_STRIKE_OUT: return "StrikeOut";
	case PDF_ANNOT_REDACT: return "Redact";
	case PDF_ANNOT_STAMP: return "Stamp";
	case PDF_ANNOT_CARET: return "Caret";
	case PDF_ANNOT_INK: return "Ink";
	case PDF_ANNOT_POPUP: return "Popup";
	case PDF_ANNOT_FILE_ATTACHMENT: return "FileAttachment";
	case PDF_ANNOT_SOUND: return "Sound";
	case PDF_ANNOT_MOVIE: return "Movie";
	case PDF_ANNOT_RICH_MEDIA: return "RichMedia";
	case PDF_ANNOT_WIDGET: return "Widget";
	case PDF_ANNOT_SCREEN: return "Screen";
	case PDF_ANNOT_PRINTER_MARK: return "PrinterMark";
	case PDF_ANNOT_TRAP_NET: return "TrapNet";
	case PDF_ANNOT_WATERMARK: return "Watermark";
	case PDF_ANNOT_3D: return "3D";
	case PDF_ANNOT_PROJECTION: return "Projection";
	default: return "UNKNOWN";
	}
}

int
pdf_annot_type_from_string(fz_context *ctx, const char *subtype)
{
	if (!strcmp("Text", subtype)) return PDF_ANNOT_TEXT;
	if (!strcmp("Link", subtype)) return PDF_ANNOT_LINK;
	if (!strcmp("FreeText", subtype)) return PDF_ANNOT_FREE_TEXT;
	if (!strcmp("Line", subtype)) return PDF_ANNOT_LINE;
	if (!strcmp("Square", subtype)) return PDF_ANNOT_SQUARE;
	if (!strcmp("Circle", subtype)) return PDF_ANNOT_CIRCLE;
	if (!strcmp("Polygon", subtype)) return PDF_ANNOT_POLYGON;
	if (!strcmp("PolyLine", subtype)) return PDF_ANNOT_POLY_LINE;
	if (!strcmp("Highlight", subtype)) return PDF_ANNOT_HIGHLIGHT;
	if (!strcmp("Underline", subtype)) return PDF_ANNOT_UNDERLINE;
	if (!strcmp("Squiggly", subtype)) return PDF_ANNOT_SQUIGGLY;
	if (!strcmp("StrikeOut", subtype)) return PDF_ANNOT_STRIKE_OUT;
	if (!strcmp("Redact", subtype)) return PDF_ANNOT_REDACT;
	if (!strcmp("Stamp", subtype)) return PDF_ANNOT_STAMP;
	if (!strcmp("Caret", subtype)) return PDF_ANNOT_CARET;
	if (!strcmp("Ink", subtype)) return PDF_ANNOT_INK;
	if (!strcmp("Popup", subtype)) return PDF_ANNOT_POPUP;
	if (!strcmp("FileAttachment", subtype)) return PDF_ANNOT_FILE_ATTACHMENT;
	if (!strcmp("Sound", subtype)) return PDF_ANNOT_SOUND;
	if (!strcmp("Movie", subtype)) return PDF_ANNOT_MOVIE;
	if (!strcmp("RichMedia", subtype)) return PDF_ANNOT_RICH_MEDIA;
	if (!strcmp("Widget", subtype)) return PDF_ANNOT_WIDGET;
	if (!strcmp("Screen", subtype)) return PDF_ANNOT_SCREEN;
	if (!strcmp("PrinterMark", subtype)) return PDF_ANNOT_PRINTER_MARK;
	if (!strcmp("TrapNet", subtype)) return PDF_ANNOT_TRAP_NET;
	if (!strcmp("Watermark", subtype)) return PDF_ANNOT_WATERMARK;
	if (!strcmp("3D", subtype)) return PDF_ANNOT_3D;
	if (!strcmp("Projection", subtype)) return PDF_ANNOT_PROJECTION;
	return PDF_ANNOT_UNKNOWN;
}

static void
begin_annot_op(fz_context *ctx, pdf_annot *annot, const char *op)
{
	pdf_begin_operation(ctx, annot->page->doc, op);
}

static void
end_annot_op(fz_context *ctx, pdf_annot *annot)
{
	pdf_end_operation(ctx, annot->page->doc);
}

static int is_allowed_subtype(fz_context *ctx, pdf_annot *annot, pdf_obj *property, pdf_obj **allowed)
{
	pdf_obj *subtype;

	subtype = pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype));
	while (*allowed) {
		if (pdf_name_eq(ctx, subtype, *allowed))
			return 1;
		allowed++;
	}

	return 0;
}

static int is_allowed_subtype_wrap(fz_context *ctx, pdf_annot *annot, pdf_obj *property, pdf_obj **allowed)
{
	int ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
		ret = is_allowed_subtype(ctx, annot, property, allowed);
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

static void check_allowed_subtypes(fz_context *ctx, pdf_annot *annot, pdf_obj *property, pdf_obj **allowed)
{
	pdf_obj *subtype;

	subtype = pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype));
	if (!is_allowed_subtype(ctx, annot, property, allowed))
		fz_throw(ctx, FZ_ERROR_GENERIC, "%s annotations have no %s property", pdf_to_name(ctx, subtype), pdf_to_name(ctx, property));
}

pdf_annot *
pdf_create_annot_raw(fz_context *ctx, pdf_page *page, enum pdf_annot_type type)
{
	pdf_annot *annot = NULL;
	pdf_document *doc = page->doc;
	pdf_obj *annot_obj = pdf_new_dict(ctx, doc, 0);
	pdf_obj *ind_obj = NULL;

	fz_var(annot);
	fz_var(ind_obj);
	fz_try(ctx)
	{
		int ind_obj_num;
		const char *type_str;
		pdf_obj *annot_arr;

		type_str = pdf_string_from_annot_type(ctx, type);
		if (type == PDF_ANNOT_UNKNOWN)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot create unknown annotation");

		annot_arr = pdf_dict_get(ctx, page->obj, PDF_NAME(Annots));
		if (annot_arr == NULL)
		{
			annot_arr = pdf_new_array(ctx, doc, 0);
			pdf_dict_put_drop(ctx, page->obj, PDF_NAME(Annots), annot_arr);
		}

		pdf_dict_put(ctx, annot_obj, PDF_NAME(Type), PDF_NAME(Annot));
		pdf_dict_put_name(ctx, annot_obj, PDF_NAME(Subtype), type_str);

		/*
			Both annotation object and annotation structure are now created.
			Insert the object in the hierarchy and the structure in the
			page's array.
		*/
		ind_obj_num = pdf_create_object(ctx, doc);
		pdf_update_object(ctx, doc, ind_obj_num, annot_obj);
		ind_obj = pdf_new_indirect(ctx, doc, ind_obj_num, 0);
		pdf_array_push(ctx, annot_arr, ind_obj);

		annot = pdf_new_annot(ctx, page, ind_obj);

		/*
			Linking must be done after any call that might throw because
			pdf_drop_annots below actually frees a list. Put the new annot
			at the end of the list, so that it will be drawn last.
		*/
		if (type == PDF_ANNOT_WIDGET)
		{
			*page->widget_tailp = annot;
			page->widget_tailp = &annot->next;
		}
		else
		{
			*page->annot_tailp = annot;
			page->annot_tailp = &annot->next;
		}
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, annot_obj);
		pdf_drop_obj(ctx, ind_obj);
	}
	fz_catch(ctx)
	{
		pdf_drop_annots(ctx, annot);
		fz_rethrow(ctx);
	}

	return pdf_keep_annot(ctx, annot);
}

fz_link *
pdf_create_link(fz_context *ctx, pdf_page *page, fz_rect bbox, const char *uri)
{
	fz_link *link = NULL;
	pdf_document *doc = page->doc;
	pdf_obj *annot_obj = pdf_new_dict(ctx, doc, 0);
	pdf_obj *ind_obj = NULL;
	pdf_obj *bs = NULL;
	pdf_obj *a = NULL;
	fz_link **linkp;
	fz_rect page_mediabox;
	fz_matrix page_ctm;
	fz_rect rect;

	fz_var(link);
	fz_var(ind_obj);
	fz_var(bs);
	fz_var(a);

	pdf_begin_operation(ctx, page->doc, "Create Link");

	fz_try(ctx)
	{
		int ind_obj_num;
		pdf_obj *annot_arr;

		pdf_page_transform(ctx, page, &page_mediabox, &page_ctm);
		page_ctm = fz_invert_matrix(page_ctm);
		rect = fz_transform_rect(bbox, page_ctm);

		annot_arr = pdf_dict_get(ctx, page->obj, PDF_NAME(Annots));
		if (annot_arr == NULL)
		{
			annot_arr = pdf_new_array(ctx, doc, 0);
			pdf_dict_put_drop(ctx, page->obj, PDF_NAME(Annots), annot_arr);
		}

		pdf_dict_put(ctx, annot_obj, PDF_NAME(Type), PDF_NAME(Annot));
		pdf_dict_put(ctx, annot_obj, PDF_NAME(Subtype), PDF_NAME(Link));
		pdf_dict_put_rect(ctx, annot_obj, PDF_NAME(Rect), rect);
		bs = pdf_new_dict(ctx, doc, 4);
		pdf_dict_put(ctx, bs, PDF_NAME(S), PDF_NAME(S));
		pdf_dict_put(ctx, bs, PDF_NAME(Type), PDF_NAME(Border));
		pdf_dict_put_int(ctx, bs, PDF_NAME(W), 0);
		pdf_dict_put(ctx, annot_obj, PDF_NAME(BS), bs);

		pdf_dict_put_drop(ctx, annot_obj, PDF_NAME(A),
			pdf_new_action_from_link(ctx, doc, uri));

		/*
			Both annotation object and annotation structure are now created.
			Insert the object in the hierarchy and the structure in the
			page's array.
		*/
		ind_obj_num = pdf_create_object(ctx, doc);
		pdf_update_object(ctx, doc, ind_obj_num, annot_obj);
		ind_obj = pdf_new_indirect(ctx, doc, ind_obj_num, 0);
		pdf_array_push(ctx, annot_arr, ind_obj);

		link = (fz_link *) pdf_new_link(ctx, page, bbox, uri, annot_obj);

		linkp = &page->links;

		while (*linkp != NULL)
			linkp = &(*linkp)->next;

		*linkp = link;
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, bs);
		pdf_drop_obj(ctx, annot_obj);
		pdf_drop_obj(ctx, ind_obj);
		pdf_end_operation(ctx, page->doc);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return fz_keep_link(ctx, link);
}

void pdf_delete_link(fz_context *ctx, pdf_page *page, fz_link *link)
{
	fz_link **linkptr;
	pdf_obj *annots;
	int i;

	if (link == NULL || page == NULL || page != ((pdf_link *) link)->page)
		return;

	for (linkptr = &page->links; *linkptr; linkptr = &((*linkptr)->next))
	{
		if (*linkptr == link)
			break;
	}

	if (*linkptr == NULL)
		return;

	pdf_begin_operation(ctx, page->doc, "Delete Link");

	fz_try(ctx)
	{

		annots = pdf_dict_get(ctx, page->obj, PDF_NAME(Annots));
		i = pdf_array_find(ctx, annots, ((pdf_link *) link)->obj);
		if (i >= 0)
			pdf_array_delete(ctx, annots, i);
		*linkptr = link->next;
		link->next = NULL;
		fz_drop_link(ctx, link);
	}
	fz_always(ctx)
	{
		pdf_end_operation(ctx, page->doc);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static pdf_obj *
pdf_add_popup_annot(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *annots, *popup;

	popup = pdf_dict_get(ctx, annot->obj, PDF_NAME(Popup));
	if (popup)
		return popup;

	annots = pdf_dict_get(ctx, annot->page->obj, PDF_NAME(Annots));
	if (!annots)
		return NULL;

	popup = pdf_add_new_dict(ctx, annot->page->doc, 4);
	pdf_array_push_drop(ctx, annots, popup);

	pdf_dict_put(ctx, popup, PDF_NAME(Type), PDF_NAME(Annot));
	pdf_dict_put(ctx, popup, PDF_NAME(Subtype), PDF_NAME(Popup));
	pdf_dict_put(ctx, popup, PDF_NAME(Parent), annot->obj);
	pdf_dict_put_rect(ctx, popup, PDF_NAME(Rect), fz_make_rect(0,0,0,0));

	pdf_dict_put(ctx, annot->obj, PDF_NAME(Popup), popup);

	return popup;
}

void pdf_set_annot_popup(fz_context *ctx, pdf_annot *annot, fz_rect rect)
{
	fz_matrix page_ctm, inv_page_ctm;
	pdf_obj *popup;
	pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
	inv_page_ctm = fz_invert_matrix(page_ctm);
	rect = fz_transform_rect(rect, inv_page_ctm);
	popup = pdf_add_popup_annot(ctx, annot);
	pdf_dict_put_rect(ctx, popup, PDF_NAME(Rect), rect);
}

fz_rect pdf_annot_popup(fz_context *ctx, pdf_annot *annot)
{
	fz_matrix page_ctm;
	fz_rect rect;
	pdf_obj *popup;
	pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
	popup = pdf_dict_get(ctx, annot->obj, PDF_NAME(Popup));
	rect = pdf_dict_get_rect(ctx, popup, PDF_NAME(Rect));
	return fz_transform_rect(rect, page_ctm);
}

pdf_annot *
pdf_create_annot(fz_context *ctx, pdf_page *page, enum pdf_annot_type type)
{
	static const float black[3] = { 0, 0, 0 };
	static const float red[3] = { 1, 0, 0 };
	static const float green[3] = { 0, 1, 0 };
	static const float blue[3] = { 0, 0, 1 };
	static const float yellow[3] = { 1, 1, 0 };
	static const float magenta[3] = { 1, 0, 1 };

	int flags = PDF_ANNOT_IS_PRINT; /* Make printable as default */

	pdf_annot *annot;

	pdf_begin_operation(ctx, page->doc, "Create Annotation");

	fz_try(ctx)
	{
		annot = pdf_create_annot_raw(ctx, page, type);

		switch (type)
		{
		default:
			break;

		case PDF_ANNOT_TEXT:
		case PDF_ANNOT_FILE_ATTACHMENT:
		case PDF_ANNOT_SOUND:
			{
				fz_rect icon_rect = { 12, 12, 12+20, 12+20 };
				flags = PDF_ANNOT_IS_PRINT | PDF_ANNOT_IS_NO_ZOOM | PDF_ANNOT_IS_NO_ROTATE;
				pdf_set_annot_rect(ctx, annot, icon_rect);
				pdf_set_annot_color(ctx, annot, 3, yellow);
				pdf_set_annot_popup(ctx, annot, fz_make_rect(32, 12, 32+200, 12+100));
			}
			break;

		case PDF_ANNOT_FREE_TEXT:
			{
				fz_rect text_rect = { 12, 12, 12+200, 12+100 };

				/* Use undocumented Adobe property to match page rotation. */
				int rot = pdf_to_int(ctx, pdf_dict_get_inheritable(ctx, page->obj, PDF_NAME(Rotate)));
				if (rot != 0)
					pdf_dict_put_int(ctx, annot->obj, PDF_NAME(Rotate), rot);

				pdf_set_annot_rect(ctx, annot, text_rect);
				pdf_set_annot_border(ctx, annot, 0);
				pdf_set_annot_default_appearance(ctx, annot, "Helv", 12, nelem(black), black);
			}
			break;

		case PDF_ANNOT_STAMP:
			{
				fz_rect stamp_rect = { 12, 12, 12+190, 12+50 };
				pdf_set_annot_rect(ctx, annot, stamp_rect);
				pdf_set_annot_color(ctx, annot, 3, red);
				pdf_set_annot_icon_name(ctx, annot, "Draft");
			}
			break;

		case PDF_ANNOT_CARET:
			{
				fz_rect caret_rect = { 12, 12, 12+18, 12+15 };
				pdf_set_annot_rect(ctx, annot, caret_rect);
				pdf_set_annot_color(ctx, annot, 3, blue);
			}
			break;

		case PDF_ANNOT_LINE:
			{
				fz_point a = { 12, 12 }, b = { 12 + 100, 12 + 50 };
				pdf_set_annot_line(ctx, annot, a, b);
				pdf_set_annot_border(ctx, annot, 1);
				pdf_set_annot_color(ctx, annot, 3, red);
			}
			break;

		case PDF_ANNOT_SQUARE:
		case PDF_ANNOT_CIRCLE:
			{
				fz_rect shape_rect = { 12, 12, 12+100, 12+50 };
				pdf_set_annot_rect(ctx, annot, shape_rect);
				pdf_set_annot_border(ctx, annot, 1);
				pdf_set_annot_color(ctx, annot, 3, red);
			}
			break;

		case PDF_ANNOT_POLYGON:
		case PDF_ANNOT_POLY_LINE:
		case PDF_ANNOT_INK:
			pdf_set_annot_border(ctx, annot, 1);
			pdf_set_annot_color(ctx, annot, 3, red);
			break;

		case PDF_ANNOT_HIGHLIGHT:
			pdf_set_annot_color(ctx, annot, 3, yellow);
			break;
		case PDF_ANNOT_UNDERLINE:
			pdf_set_annot_color(ctx, annot, 3, green);
			break;
		case PDF_ANNOT_STRIKE_OUT:
			pdf_set_annot_color(ctx, annot, 3, red);
			break;
		case PDF_ANNOT_SQUIGGLY:
			pdf_set_annot_color(ctx, annot, 3, magenta);
			break;
		}

		pdf_dict_put(ctx, annot->obj, PDF_NAME(P), page->obj);
		pdf_dict_put_int(ctx, annot->obj, PDF_NAME(F), flags);
	}
	fz_always(ctx)
		pdf_end_operation(ctx, page->doc);
	fz_catch(ctx)
	{
		pdf_drop_annot(ctx, annot);
		fz_rethrow(ctx);
	}

	return annot;
}

static int
remove_from_tree(fz_context *ctx, pdf_obj *arr, pdf_obj *item, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	int i, n, res = 0;

	if (arr == NULL || pdf_cycle(ctx, &cycle, cycle_up, arr))
		return 0;

	n = pdf_array_len(ctx, arr);
	for (i = 0; i < n; ++i)
	{
		pdf_obj *obj = pdf_array_get(ctx, arr, i);
		if (obj == item)
		{
			pdf_array_delete(ctx, arr, i);
			res = 1;
			break;
		}

		if (remove_from_tree(ctx, pdf_dict_get(ctx, obj, PDF_NAME(Kids)), item, &cycle))
		{
			res = 1;
			break;
		}
	}

	return res;
}

void
pdf_delete_annot(fz_context *ctx, pdf_page *page, pdf_annot *annot)
{
	pdf_document *doc;
	pdf_annot **annotptr;
	pdf_obj *annot_arr, *popup;
	int i;
	int is_widget = 0;

	if (annot == NULL || page == NULL || page != annot->page)
		return;

	doc = page->doc;

	/* Look for the annot in the page's list */
	for (annotptr = &page->annots; *annotptr; annotptr = &(*annotptr)->next)
	{
		if (*annotptr == annot)
			break;
	}

	if (*annotptr == NULL)
	{
		is_widget = 1;

		/* Look also in the widget list*/
		for (annotptr = &page->widgets; *annotptr; annotptr = &(*annotptr)->next)
		{
			if (*annotptr == annot)
				break;
		}
	}

	/* Check the passed annotation was of this page */
	if (*annotptr == NULL)
		return;

	/* Remove annot from page's list */
	*annotptr = annot->next;

	/* If the removed annotation was the last in the list adjust the end pointer */
	if (*annotptr == NULL)
	{
		if (is_widget)
			page->widget_tailp = annotptr;
		else
			page->annot_tailp = annotptr;
	}

	pdf_begin_operation(ctx, page->doc, "Delete Annotation");

	fz_try(ctx)
	{
		/* Remove the annot from the "Annots" array. */
		annot_arr = pdf_dict_get(ctx, page->obj, PDF_NAME(Annots));
		i = pdf_array_find(ctx, annot_arr, annot->obj);
		if (i >= 0)
			pdf_array_delete(ctx, annot_arr, i);

		/* Remove the associated Popup annotation from the Annots array */
		popup = pdf_dict_get(ctx, annot->obj, PDF_NAME(Popup));
		if (popup)
		{
			i = pdf_array_find(ctx, annot_arr, popup);
			if (i >= 0)
				pdf_array_delete(ctx, annot_arr, i);
		}

		/* For a widget, remove also from the AcroForm tree */
		if (is_widget)
		{
			pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
			pdf_obj *acroform = pdf_dict_get(ctx, root, PDF_NAME(AcroForm));
			pdf_obj *fields = pdf_dict_get(ctx, acroform, PDF_NAME(Fields));
			(void)remove_from_tree(ctx, fields, annot->obj, NULL);
		}

		/* The garbage collection pass when saving will remove the annot object,
		 * removing it here may break files if multiple pages use the same annot. */
	}
	fz_always(ctx)
	{
		/* Drop the reference to annot previously held by the page list. */
		pdf_drop_annot(ctx, annot);
		pdf_end_operation(ctx, page->doc);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

enum pdf_annot_type
pdf_annot_type(fz_context *ctx, pdf_annot *annot)
{
	enum pdf_annot_type ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *subtype = pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype));
		ret = pdf_annot_type_from_string(ctx, pdf_to_name(ctx, subtype));
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

int
pdf_annot_flags(fz_context *ctx, pdf_annot *annot)
{
	int ret;
	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
		ret = pdf_dict_get_int(ctx, annot->obj, PDF_NAME(F));
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

void
pdf_set_annot_flags(fz_context *ctx, pdf_annot *annot, int flags)
{
	begin_annot_op(ctx, annot, "Set flags");

	fz_try(ctx)
		pdf_dict_put_int(ctx, annot->obj, PDF_NAME(F), flags);
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

static pdf_obj *rect_subtypes[] = {
	PDF_NAME(Text),
	PDF_NAME(FreeText),
	PDF_NAME(Square),
	PDF_NAME(Circle),
	PDF_NAME(Redact),
	PDF_NAME(Stamp),
	PDF_NAME(Caret),
	PDF_NAME(Popup),
	PDF_NAME(FileAttachment),
	PDF_NAME(Sound),
	PDF_NAME(Movie),
	PDF_NAME(Widget),
	NULL,
};

int
pdf_annot_has_rect(fz_context *ctx, pdf_annot *annot)
{
	/* True for annotations where the user can manipulate the size or location
	 * of the annotation through the Rect.
	 * False for annotations where the Rect is computed from other
	 * annotation data such as InkList, QuadPoints, and Vertices.
	 */
	return is_allowed_subtype_wrap(ctx, annot, PDF_NAME(Rect), rect_subtypes);
}

fz_rect
pdf_annot_rect(fz_context *ctx, pdf_annot *annot)
{
	fz_matrix page_ctm;
	fz_rect annot_rect;

	pdf_annot_push_local_xref(ctx, annot);
	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(Rect), rect_subtypes);
		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		annot_rect = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return fz_transform_rect(annot_rect, page_ctm);
}

void
pdf_set_annot_rect(fz_context *ctx, pdf_annot *annot, fz_rect rect)
{
	fz_matrix page_ctm, inv_page_ctm;

	pdf_begin_operation(ctx, annot->page->doc, "Set rectangle");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(Rect), rect_subtypes);

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		inv_page_ctm = fz_invert_matrix(page_ctm);
		rect = fz_transform_rect(rect, inv_page_ctm);

		pdf_dict_put_rect(ctx, annot->obj, PDF_NAME(Rect), rect);
		pdf_dirty_annot(ctx, annot);
	}
	fz_always(ctx)
		pdf_end_operation(ctx, annot->page->doc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

const char *
pdf_annot_contents(fz_context *ctx, pdf_annot *annot)
{
	return pdf_dict_get_text_string(ctx, annot->obj, PDF_NAME(Contents));
}

void
pdf_set_annot_contents(fz_context *ctx, pdf_annot *annot, const char *text)
{
	begin_annot_op(ctx, annot, "Set contents");

	fz_try(ctx)
	{
		pdf_dict_put_text_string(ctx, annot->obj, PDF_NAME(Contents), text);
		pdf_dict_del(ctx, annot->obj, PDF_NAME(RC)); /* not supported */
		pdf_dirty_annot(ctx, annot);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

int
pdf_annot_has_open(fz_context *ctx, pdf_annot *annot)
{
	int ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *subtype = pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype));
		pdf_obj *popup = pdf_dict_get(ctx, annot->obj, PDF_NAME(Popup));
		ret = (subtype == PDF_NAME(Text) || popup);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

int
pdf_annot_is_open(fz_context *ctx, pdf_annot *annot)
{
	int ret = 0;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *subtype = pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype));
		pdf_obj *popup = pdf_dict_get(ctx, annot->obj, PDF_NAME(Popup));
		if (popup)
			ret = pdf_dict_get_bool(ctx, popup, PDF_NAME(Open));
		else if (subtype == PDF_NAME(Text))
			ret = pdf_dict_get_bool(ctx, annot->obj, PDF_NAME(Open));
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

void
pdf_set_annot_is_open(fz_context *ctx, pdf_annot *annot, int is_open)
{
	begin_annot_op(ctx, annot, is_open ? "Open" : "Close");

	fz_try(ctx)
	{
		pdf_obj *subtype = pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype));
		pdf_obj *popup = pdf_dict_get(ctx, annot->obj, PDF_NAME(Popup));
		if (popup)
		{
			pdf_dict_put_bool(ctx, popup, PDF_NAME(Open), is_open);
			pdf_dirty_annot(ctx, annot);
		}
		else if (subtype == PDF_NAME(Text))
		{
			pdf_dict_put_bool(ctx, annot->obj, PDF_NAME(Open), is_open);
			pdf_dirty_annot(ctx, annot);
		}
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static pdf_obj *icon_name_subtypes[] = {
	PDF_NAME(FileAttachment),
	PDF_NAME(Sound),
	PDF_NAME(Stamp),
	PDF_NAME(Text),
	NULL,
};

int
pdf_annot_has_icon_name(fz_context *ctx, pdf_annot *annot)
{
	return is_allowed_subtype_wrap(ctx, annot, PDF_NAME(Name), icon_name_subtypes);
}

const char *
pdf_annot_icon_name(fz_context *ctx, pdf_annot *annot)
{
	const char *ret;
	pdf_obj *name;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(Name), icon_name_subtypes);
		name = pdf_dict_get(ctx, annot->obj, PDF_NAME(Name));
		if (!name)
		{
			pdf_obj *subtype = pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype));
			if (pdf_name_eq(ctx, subtype, PDF_NAME(Text)))
			{
				ret = "Note";
				break;
			}
			if (pdf_name_eq(ctx, subtype, PDF_NAME(Stamp)))
			{
				ret = ""; // Should be "Draft" according to spec
				break;
			}
			if (pdf_name_eq(ctx, subtype, PDF_NAME(FileAttachment)))
			{
				ret = "PushPin";
				break;
			}
			if (pdf_name_eq(ctx, subtype, PDF_NAME(Sound)))
			{
				ret = "Speaker";
				break;
			}
		}
		ret = pdf_to_name(ctx, name);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

void
pdf_set_annot_icon_name(fz_context *ctx, pdf_annot *annot, const char *name)
{
	begin_annot_op(ctx, annot, "Set icon name");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(Name), icon_name_subtypes);
		if (name)
			pdf_dict_put_name(ctx, annot->obj, PDF_NAME(Name), name);
		else
			pdf_dict_del(ctx, annot->obj, PDF_NAME(Name));
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

int
pdf_annot_is_standard_stamp(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *name = pdf_dict_get(ctx, annot->obj, PDF_NAME(Name));
	if (pdf_name_eq(ctx, name, PDF_NAME(Approved))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(AsIs))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(Confidential))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(Departmental))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(Draft))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(Experimental))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(Expired))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(Final))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(ForComment))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(ForPublicRelease))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(NotApproved))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(NotForPublicRelease))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(Sold))) return 1;
	else if (pdf_name_eq(ctx, name, PDF_NAME(TopSecret))) return 1;
	else return 0;
}

enum pdf_line_ending pdf_line_ending_from_name(fz_context *ctx, pdf_obj *end)
{
	if (pdf_name_eq(ctx, end, PDF_NAME(None))) return PDF_ANNOT_LE_NONE;
	else if (pdf_name_eq(ctx, end, PDF_NAME(Square))) return PDF_ANNOT_LE_SQUARE;
	else if (pdf_name_eq(ctx, end, PDF_NAME(Circle))) return PDF_ANNOT_LE_CIRCLE;
	else if (pdf_name_eq(ctx, end, PDF_NAME(Diamond))) return PDF_ANNOT_LE_DIAMOND;
	else if (pdf_name_eq(ctx, end, PDF_NAME(OpenArrow))) return PDF_ANNOT_LE_OPEN_ARROW;
	else if (pdf_name_eq(ctx, end, PDF_NAME(ClosedArrow))) return PDF_ANNOT_LE_CLOSED_ARROW;
	else if (pdf_name_eq(ctx, end, PDF_NAME(Butt))) return PDF_ANNOT_LE_BUTT;
	else if (pdf_name_eq(ctx, end, PDF_NAME(ROpenArrow))) return PDF_ANNOT_LE_R_OPEN_ARROW;
	else if (pdf_name_eq(ctx, end, PDF_NAME(RClosedArrow))) return PDF_ANNOT_LE_R_CLOSED_ARROW;
	else if (pdf_name_eq(ctx, end, PDF_NAME(Slash))) return PDF_ANNOT_LE_SLASH;
	else return PDF_ANNOT_LE_NONE;
}

enum pdf_line_ending pdf_line_ending_from_string(fz_context *ctx, const char *end)
{
	if (!strcmp(end, "None")) return PDF_ANNOT_LE_NONE;
	else if (!strcmp(end, "Square")) return PDF_ANNOT_LE_SQUARE;
	else if (!strcmp(end, "Circle")) return PDF_ANNOT_LE_CIRCLE;
	else if (!strcmp(end, "Diamond")) return PDF_ANNOT_LE_DIAMOND;
	else if (!strcmp(end, "OpenArrow")) return PDF_ANNOT_LE_OPEN_ARROW;
	else if (!strcmp(end, "ClosedArrow")) return PDF_ANNOT_LE_CLOSED_ARROW;
	else if (!strcmp(end, "Butt")) return PDF_ANNOT_LE_BUTT;
	else if (!strcmp(end, "ROpenArrow")) return PDF_ANNOT_LE_R_OPEN_ARROW;
	else if (!strcmp(end, "RClosedArrow")) return PDF_ANNOT_LE_R_CLOSED_ARROW;
	else if (!strcmp(end, "Slash")) return PDF_ANNOT_LE_SLASH;
	else return PDF_ANNOT_LE_NONE;
}

pdf_obj *pdf_name_from_line_ending(fz_context *ctx, enum pdf_line_ending end)
{
	switch (end)
	{
	default:
	case PDF_ANNOT_LE_NONE: return PDF_NAME(None);
	case PDF_ANNOT_LE_SQUARE: return PDF_NAME(Square);
	case PDF_ANNOT_LE_CIRCLE: return PDF_NAME(Circle);
	case PDF_ANNOT_LE_DIAMOND: return PDF_NAME(Diamond);
	case PDF_ANNOT_LE_OPEN_ARROW: return PDF_NAME(OpenArrow);
	case PDF_ANNOT_LE_CLOSED_ARROW: return PDF_NAME(ClosedArrow);
	case PDF_ANNOT_LE_BUTT: return PDF_NAME(Butt);
	case PDF_ANNOT_LE_R_OPEN_ARROW: return PDF_NAME(ROpenArrow);
	case PDF_ANNOT_LE_R_CLOSED_ARROW: return PDF_NAME(RClosedArrow);
	case PDF_ANNOT_LE_SLASH: return PDF_NAME(Slash);
	}
}

const char *pdf_string_from_line_ending(fz_context *ctx, enum pdf_line_ending end)
{
	switch (end)
	{
	default:
	case PDF_ANNOT_LE_NONE: return "None";
	case PDF_ANNOT_LE_SQUARE: return "Square";
	case PDF_ANNOT_LE_CIRCLE: return "Circle";
	case PDF_ANNOT_LE_DIAMOND: return "Diamond";
	case PDF_ANNOT_LE_OPEN_ARROW: return "OpenArrow";
	case PDF_ANNOT_LE_CLOSED_ARROW: return "ClosedArrow";
	case PDF_ANNOT_LE_BUTT: return "Butt";
	case PDF_ANNOT_LE_R_OPEN_ARROW: return "ROpenArrow";
	case PDF_ANNOT_LE_R_CLOSED_ARROW: return "RClosedArrow";
	case PDF_ANNOT_LE_SLASH: return "Slash";
	}
}

static pdf_obj *line_ending_subtypes[] = {
	PDF_NAME(FreeText),
	PDF_NAME(Line),
	PDF_NAME(PolyLine),
	PDF_NAME(Polygon),
	NULL,
};

int
pdf_annot_has_line_ending_styles(fz_context *ctx, pdf_annot *annot)
{
	return is_allowed_subtype_wrap(ctx, annot, PDF_NAME(LE), line_ending_subtypes);
}

void
pdf_annot_line_ending_styles(fz_context *ctx, pdf_annot *annot,
		enum pdf_line_ending *start_style,
		enum pdf_line_ending *end_style)
{
	pdf_obj *style;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(LE), line_ending_subtypes);

		style = pdf_dict_get(ctx, annot->obj, PDF_NAME(LE));
		*start_style = pdf_line_ending_from_name(ctx, pdf_array_get(ctx, style, 0));
		*end_style = pdf_line_ending_from_name(ctx, pdf_array_get(ctx, style, 1));
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

enum pdf_line_ending
pdf_annot_line_start_style(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *le = pdf_dict_get(ctx, annot->obj, PDF_NAME(LE));
	return pdf_line_ending_from_name(ctx, pdf_array_get(ctx, le, 0));
}

enum pdf_line_ending
pdf_annot_line_end_style(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *le = pdf_dict_get(ctx, annot->obj, PDF_NAME(LE));
	return pdf_line_ending_from_name(ctx, pdf_array_get(ctx, le, 1));
}

void
pdf_set_annot_line_ending_styles(fz_context *ctx, pdf_annot *annot,
		enum pdf_line_ending start_style,
		enum pdf_line_ending end_style)
{
	pdf_document *doc = annot->page->doc;
	pdf_obj *style;

	begin_annot_op(ctx, annot, "Set line endings");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(LE), line_ending_subtypes);
		style = pdf_new_array(ctx, doc, 2);
		pdf_dict_put_drop(ctx, annot->obj, PDF_NAME(LE), style);
		pdf_array_put_drop(ctx, style, 0, pdf_name_from_line_ending(ctx, start_style));
		pdf_array_put_drop(ctx, style, 1, pdf_name_from_line_ending(ctx, end_style));
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

void
pdf_set_annot_line_start_style(fz_context *ctx, pdf_annot *annot, enum pdf_line_ending s)
{
	enum pdf_line_ending e = pdf_annot_line_end_style(ctx, annot);
	pdf_set_annot_line_ending_styles(ctx, annot, s, e);
}

void
pdf_set_annot_line_end_style(fz_context *ctx, pdf_annot *annot, enum pdf_line_ending e)
{
	enum pdf_line_ending s = pdf_annot_line_start_style(ctx, annot);
	pdf_set_annot_line_ending_styles(ctx, annot, s, e);
}

float
pdf_annot_border(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *bs, *bs_w, *border;
	float ret = 1;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		bs = pdf_dict_get(ctx, annot->obj, PDF_NAME(BS));
		bs_w = pdf_dict_get(ctx, bs, PDF_NAME(W));
		if (pdf_is_number(ctx, bs_w))
		{
			ret = pdf_to_real(ctx, bs_w);
			break;
		}
		border = pdf_dict_get(ctx, annot->obj, PDF_NAME(Border));
		bs_w = pdf_array_get(ctx, border, 2);
		if (pdf_is_number(ctx, bs_w))
			ret = pdf_to_real(ctx, bs_w);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

void
pdf_set_annot_border(fz_context *ctx, pdf_annot *annot, float w)
{
	begin_annot_op(ctx, annot, "Set border");

	fz_try(ctx)
	{
		pdf_obj *bs = pdf_dict_get(ctx, annot->obj, PDF_NAME(BS));
		if (!pdf_is_dict(ctx, bs))
			bs = pdf_dict_put_dict(ctx, annot->obj, PDF_NAME(BS), 1);
		pdf_dict_put_real(ctx, bs, PDF_NAME(W), w);

		pdf_dict_del(ctx, annot->obj, PDF_NAME(Border)); /* deprecated */
		pdf_dict_del(ctx, annot->obj, PDF_NAME(BE)); /* not supported */
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

fz_text_language
pdf_document_language(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *trailer = pdf_trailer(ctx, doc);
	pdf_obj *root = pdf_dict_get(ctx, trailer, PDF_NAME(Root));
	pdf_obj *lang = pdf_dict_get(ctx, root, PDF_NAME(Lang));
	return fz_text_language_from_string(pdf_to_text_string(ctx, lang));
}

void pdf_set_document_language(fz_context *ctx, pdf_document *doc, fz_text_language lang)
{
	pdf_obj *trailer = pdf_trailer(ctx, doc);
	pdf_obj *root = pdf_dict_get(ctx, trailer, PDF_NAME(Root));
	char buf[8];
	if (lang == FZ_LANG_UNSET)
		pdf_dict_del(ctx, root, PDF_NAME(Lang));
	else
		pdf_dict_put_text_string(ctx, root, PDF_NAME(Lang), fz_string_from_text_language(buf, lang));
}

fz_text_language
pdf_annot_language(fz_context *ctx, pdf_annot *annot)
{
	fz_text_language ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *lang = pdf_dict_get_inheritable(ctx, annot->obj, PDF_NAME(Lang));
		if (lang)
			ret = fz_text_language_from_string(pdf_to_str_buf(ctx, lang));
		else
			ret = pdf_document_language(ctx, annot->page->doc);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

void
pdf_set_annot_language(fz_context *ctx, pdf_annot *annot, fz_text_language lang)
{
	char buf[8];

	begin_annot_op(ctx, annot, "Set language");

	fz_try(ctx)
	{
		if (lang == FZ_LANG_UNSET)
			pdf_dict_del(ctx, annot->obj, PDF_NAME(Lang));
		else
			pdf_dict_put_text_string(ctx, annot->obj, PDF_NAME(Lang), fz_string_from_text_language(buf, lang));
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

int
pdf_annot_quadding(fz_context *ctx, pdf_annot *annot)
{
	int q = pdf_dict_get_int(ctx, annot->obj, PDF_NAME(Q));
	return (q < 0 || q > 2) ? 0 : q;
}

void
pdf_set_annot_quadding(fz_context *ctx, pdf_annot *annot, int q)
{
	q = (q < 0 || q > 2) ? 0 : q;

	begin_annot_op(ctx, annot, "Set quadding");

	fz_try(ctx)
		pdf_dict_put_int(ctx, annot->obj, PDF_NAME(Q), q);
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

float pdf_annot_opacity(fz_context *ctx, pdf_annot *annot)
{
	float ret = 1;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *ca = pdf_dict_get(ctx, annot->obj, PDF_NAME(CA));
		if (pdf_is_number(ctx, ca))
			ret = pdf_to_real(ctx, ca);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

void pdf_set_annot_opacity(fz_context *ctx, pdf_annot *annot, float opacity)
{
	begin_annot_op(ctx, annot, "Set opacity");

	fz_try(ctx)
	{
		if (opacity != 1)
			pdf_dict_put_real(ctx, annot->obj, PDF_NAME(CA), opacity);
		else
			pdf_dict_del(ctx, annot->obj, PDF_NAME(CA));
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

static void pdf_annot_color_imp(fz_context *ctx, pdf_obj *arr, int *n, float color[4])
{
	switch (pdf_array_len(ctx, arr))
	{
	case 0:
		if (n)
			*n = 0;
		break;
	case 1:
	case 2:
		if (n)
			*n = 1;
		if (color)
			color[0] = pdf_array_get_real(ctx, arr, 0);
		break;
	case 3:
		if (n)
			*n = 3;
		if (color)
		{
			color[0] = pdf_array_get_real(ctx, arr, 0);
			color[1] = pdf_array_get_real(ctx, arr, 1);
			color[2] = pdf_array_get_real(ctx, arr, 2);
		}
		break;
	case 4:
	default:
		if (n)
			*n = 4;
		if (color)
		{
			color[0] = pdf_array_get_real(ctx, arr, 0);
			color[1] = pdf_array_get_real(ctx, arr, 1);
			color[2] = pdf_array_get_real(ctx, arr, 2);
			color[3] = pdf_array_get_real(ctx, arr, 3);
		}
		break;
	}
}

static int pdf_annot_color_rgb(fz_context *ctx, pdf_obj *arr, float rgb[3])
{
	float color[4];
	int n;
	pdf_annot_color_imp(ctx, arr, &n, color);
	if (n == 0)
	{
		return 0;
	}
	else if (n == 1)
	{
		rgb[0] = rgb[1] = rgb[2] = color[0];
	}
	else if (n == 3)
	{
		rgb[0] = color[0];
		rgb[1] = color[1];
		rgb[2] = color[2];
	}
	else if (n == 4)
	{
		rgb[0] = 1 - fz_min(1, color[0] + color[3]);
		rgb[1] = 1 - fz_min(1, color[1] + color[3]);
		rgb[2] = 1 - fz_min(1, color[2] + color[3]);
	}
	return 1;
}

static void pdf_set_annot_color_imp(fz_context *ctx, pdf_annot *annot, pdf_obj *key, int n, const float *color, pdf_obj **allowed)
{
	pdf_document *doc = annot->page->doc;
	pdf_obj *arr;

	if (allowed)
		check_allowed_subtypes(ctx, annot, key, allowed);
	if (n != 0 && n != 1 && n != 3 && n != 4)
		fz_throw(ctx, FZ_ERROR_GENERIC, "color must be 0, 1, 3 or 4 components");
	if (!color)
		fz_throw(ctx, FZ_ERROR_GENERIC, "no color given");

	arr = pdf_new_array(ctx, doc, n);
	fz_try(ctx)
	{
		switch (n)
		{
		case 1:
			pdf_array_push_real(ctx, arr, color[0]);
			break;
		case 3:
			pdf_array_push_real(ctx, arr, color[0]);
			pdf_array_push_real(ctx, arr, color[1]);
			pdf_array_push_real(ctx, arr, color[2]);
			break;
		case 4:
			pdf_array_push_real(ctx, arr, color[0]);
			pdf_array_push_real(ctx, arr, color[1]);
			pdf_array_push_real(ctx, arr, color[2]);
			pdf_array_push_real(ctx, arr, color[3]);
			break;
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, arr);
		fz_rethrow(ctx);
	}

	pdf_dict_put_drop(ctx, annot->obj, key, arr);
	pdf_dirty_annot(ctx, annot);
}

void
pdf_annot_color(fz_context *ctx, pdf_annot *annot, int *n, float color[4])
{
	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *c = pdf_dict_get(ctx, annot->obj, PDF_NAME(C));
		pdf_annot_color_imp(ctx, c, n, color);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_annot_MK_BG(fz_context *ctx, pdf_annot *annot, int *n, float color[4])
{
	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *mk_bg = pdf_dict_get(ctx, pdf_dict_get(ctx, annot->obj, PDF_NAME(MK)), PDF_NAME(BG));
		pdf_annot_color_imp(ctx, mk_bg, n, color);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

int
pdf_annot_MK_BG_rgb(fz_context *ctx, pdf_annot *annot, float rgb[3])
{
	int ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *mk_bg = pdf_dict_get(ctx, pdf_dict_get(ctx, annot->obj, PDF_NAME(MK)), PDF_NAME(BG));
		ret = pdf_annot_color_rgb(ctx, mk_bg, rgb);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

void
pdf_annot_MK_BC(fz_context *ctx, pdf_annot *annot, int *n, float color[4])
{
	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *mk_bc = pdf_dict_get(ctx, pdf_dict_get(ctx, annot->obj, PDF_NAME(MK)), PDF_NAME(BC));
		pdf_annot_color_imp(ctx, mk_bc, n, color);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

int
pdf_annot_MK_BC_rgb(fz_context *ctx, pdf_annot *annot, float rgb[3])
{
	int ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *mk_bc = pdf_dict_get(ctx, pdf_dict_get(ctx, annot->obj, PDF_NAME(MK)), PDF_NAME(BC));
		ret = pdf_annot_color_rgb(ctx, mk_bc, rgb);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

void
pdf_set_annot_color(fz_context *ctx, pdf_annot *annot, int n, const float *color)
{
	begin_annot_op(ctx, annot, "Set color");

	fz_try(ctx)
		pdf_set_annot_color_imp(ctx, annot, PDF_NAME(C), n, color, NULL);
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static pdf_obj *interior_color_subtypes[] = {
	PDF_NAME(Circle),
	PDF_NAME(Line),
	PDF_NAME(PolyLine),
	PDF_NAME(Polygon),
	PDF_NAME(Square),
	NULL,
};

int
pdf_annot_has_interior_color(fz_context *ctx, pdf_annot *annot)
{
	return is_allowed_subtype_wrap(ctx, annot, PDF_NAME(IC), interior_color_subtypes);
}

void
pdf_annot_interior_color(fz_context *ctx, pdf_annot *annot, int *n, float color[4])
{
	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *ic = pdf_dict_get(ctx, annot->obj, PDF_NAME(IC));
		pdf_annot_color_imp(ctx, ic, n, color);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_set_annot_interior_color(fz_context *ctx, pdf_annot *annot, int n, const float *color)
{
	begin_annot_op(ctx, annot, "Set interior color");

	fz_try(ctx)
		pdf_set_annot_color_imp(ctx, annot, PDF_NAME(IC), n, color, interior_color_subtypes);
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static pdf_obj *line_subtypes[] = {
	PDF_NAME(Line),
	NULL,
};

int
pdf_annot_has_line(fz_context *ctx, pdf_annot *annot)
{
	return is_allowed_subtype_wrap(ctx, annot, PDF_NAME(L), line_subtypes);
}

void
pdf_annot_line(fz_context *ctx, pdf_annot *annot, fz_point *a, fz_point *b)
{
	fz_matrix page_ctm;
	pdf_obj *line;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(L), line_subtypes);

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);

		line = pdf_dict_get(ctx, annot->obj, PDF_NAME(L));
		a->x = pdf_array_get_real(ctx, line, 0);
		a->y = pdf_array_get_real(ctx, line, 1);
		b->x = pdf_array_get_real(ctx, line, 2);
		b->y = pdf_array_get_real(ctx, line, 3);
		*a = fz_transform_point(*a, page_ctm);
		*b = fz_transform_point(*b, page_ctm);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_set_annot_line(fz_context *ctx, pdf_annot *annot, fz_point a, fz_point b)
{
	fz_matrix page_ctm, inv_page_ctm;
	pdf_obj *line;

	begin_annot_op(ctx, annot, "Set line");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(L), line_subtypes);

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		inv_page_ctm = fz_invert_matrix(page_ctm);

		a = fz_transform_point(a, inv_page_ctm);
		b = fz_transform_point(b, inv_page_ctm);

		line = pdf_new_array(ctx, annot->page->doc, 4);
		pdf_dict_put_drop(ctx, annot->obj, PDF_NAME(L), line);
		pdf_array_push_real(ctx, line, a.x);
		pdf_array_push_real(ctx, line, a.y);
		pdf_array_push_real(ctx, line, b.x);
		pdf_array_push_real(ctx, line, b.y);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

static pdf_obj *vertices_subtypes[] = {
	PDF_NAME(PolyLine),
	PDF_NAME(Polygon),
	NULL,
};

int
pdf_annot_has_vertices(fz_context *ctx, pdf_annot *annot)
{
	return is_allowed_subtype_wrap(ctx, annot, PDF_NAME(Vertices), vertices_subtypes);
}

int
pdf_annot_vertex_count(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *vertices;
	int ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(Vertices), vertices_subtypes);
		vertices = pdf_dict_get(ctx, annot->obj, PDF_NAME(Vertices));
		ret = pdf_array_len(ctx, vertices) / 2;
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

fz_point
pdf_annot_vertex(fz_context *ctx, pdf_annot *annot, int i)
{
	pdf_obj *vertices;
	fz_matrix page_ctm;
	fz_point point;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(Vertices), vertices_subtypes);

		vertices = pdf_dict_get(ctx, annot->obj, PDF_NAME(Vertices));

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);

		point.x = pdf_array_get_real(ctx, vertices, i * 2);
		point.y = pdf_array_get_real(ctx, vertices, i * 2 + 1);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return fz_transform_point(point, page_ctm);
}

void
pdf_set_annot_vertices(fz_context *ctx, pdf_annot *annot, int n, const fz_point *v)
{
	pdf_document *doc = annot->page->doc;
	fz_matrix page_ctm, inv_page_ctm;
	pdf_obj *vertices;
	fz_point point;
	int i;

	begin_annot_op(ctx, annot, "Set points");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(Vertices), vertices_subtypes);
		if (n <= 0 || !v)
			fz_throw(ctx, FZ_ERROR_GENERIC, "invalid number of vertices");

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		inv_page_ctm = fz_invert_matrix(page_ctm);

		vertices = pdf_new_array(ctx, doc, n * 2);
		for (i = 0; i < n; ++i)
		{
			point = fz_transform_point(v[i], inv_page_ctm);
			pdf_array_push_real(ctx, vertices, point.x);
			pdf_array_push_real(ctx, vertices, point.y);
		}
		pdf_dict_put_drop(ctx, annot->obj, PDF_NAME(Vertices), vertices);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

void pdf_clear_annot_vertices(fz_context *ctx, pdf_annot *annot)
{
	begin_annot_op(ctx, annot, "Clear vertices");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(Vertices), vertices_subtypes);
		pdf_dict_del(ctx, annot->obj, PDF_NAME(Vertices));
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

void pdf_add_annot_vertex(fz_context *ctx, pdf_annot *annot, fz_point p)
{
	pdf_document *doc = annot->page->doc;
	fz_matrix page_ctm, inv_page_ctm;
	pdf_obj *vertices;

	begin_annot_op(ctx, annot, "Add point");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(Vertices), vertices_subtypes);

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		inv_page_ctm = fz_invert_matrix(page_ctm);

		vertices = pdf_dict_get(ctx, annot->obj, PDF_NAME(Vertices));
		if (!pdf_is_array(ctx, vertices))
		{
			vertices = pdf_new_array(ctx, doc, 32);
			pdf_dict_put_drop(ctx, annot->obj, PDF_NAME(Vertices), vertices);
		}

		p = fz_transform_point(p, inv_page_ctm);
		pdf_array_push_real(ctx, vertices, p.x);
		pdf_array_push_real(ctx, vertices, p.y);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

void pdf_set_annot_vertex(fz_context *ctx, pdf_annot *annot, int i, fz_point p)
{
	fz_matrix page_ctm, inv_page_ctm;
	pdf_obj *vertices;

	begin_annot_op(ctx, annot, "Set point");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(Vertices), vertices_subtypes);

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		inv_page_ctm = fz_invert_matrix(page_ctm);

		p = fz_transform_point(p, inv_page_ctm);

		vertices = pdf_dict_get(ctx, annot->obj, PDF_NAME(Vertices));
		pdf_array_put_drop(ctx, vertices, i * 2 + 0, pdf_new_real(ctx, p.x));
		pdf_array_put_drop(ctx, vertices, i * 2 + 1, pdf_new_real(ctx, p.y));
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static pdf_obj *quad_point_subtypes[] = {
	PDF_NAME(Highlight),
	PDF_NAME(Link),
	PDF_NAME(Squiggly),
	PDF_NAME(StrikeOut),
	PDF_NAME(Underline),
	PDF_NAME(Redact),
	NULL,
};

int
pdf_annot_has_quad_points(fz_context *ctx, pdf_annot *annot)
{
	return is_allowed_subtype_wrap(ctx, annot, PDF_NAME(QuadPoints), quad_point_subtypes);
}

int
pdf_annot_quad_point_count(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *quad_points;
	int ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(QuadPoints), quad_point_subtypes);
		quad_points = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
		ret = pdf_array_len(ctx, quad_points) / 8;
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

fz_quad
pdf_annot_quad_point(fz_context *ctx, pdf_annot *annot, int idx)
{
	pdf_obj *quad_points;
	fz_matrix page_ctm;
	float v[8];
	int i;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(QuadPoints), quad_point_subtypes);
		quad_points = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);

		for (i = 0; i < 8; i += 2)
		{
			fz_point point;
			point.x = pdf_array_get_real(ctx, quad_points, idx * 8 + i + 0);
			point.y = pdf_array_get_real(ctx, quad_points, idx * 8 + i + 1);
			point = fz_transform_point(point, page_ctm);
			v[i+0] = point.x;
			v[i+1] = point.y;
		}
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return fz_make_quad(v[0], v[1], v[2], v[3], v[4], v[5], v[6], v[7]);
}

void
pdf_set_annot_quad_points(fz_context *ctx, pdf_annot *annot, int n, const fz_quad *q)
{
	pdf_document *doc = annot->page->doc;
	fz_matrix page_ctm, inv_page_ctm;
	pdf_obj *quad_points;
	fz_quad quad;
	int i;

	begin_annot_op(ctx, annot, "Set quad points");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(QuadPoints), quad_point_subtypes);
		if (n <= 0 || !q)
			fz_throw(ctx, FZ_ERROR_GENERIC, "invalid number of quadrilaterals");

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		inv_page_ctm = fz_invert_matrix(page_ctm);

		quad_points = pdf_new_array(ctx, doc, n);
		for (i = 0; i < n; ++i)
		{
			quad = fz_transform_quad(q[i], inv_page_ctm);
			pdf_array_push_real(ctx, quad_points, quad.ul.x);
			pdf_array_push_real(ctx, quad_points, quad.ul.y);
			pdf_array_push_real(ctx, quad_points, quad.ur.x);
			pdf_array_push_real(ctx, quad_points, quad.ur.y);
			pdf_array_push_real(ctx, quad_points, quad.ll.x);
			pdf_array_push_real(ctx, quad_points, quad.ll.y);
			pdf_array_push_real(ctx, quad_points, quad.lr.x);
			pdf_array_push_real(ctx, quad_points, quad.lr.y);
		}
		pdf_dict_put_drop(ctx, annot->obj, PDF_NAME(QuadPoints), quad_points);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

void
pdf_clear_annot_quad_points(fz_context *ctx, pdf_annot *annot)
{
	begin_annot_op(ctx, annot, "Clear quad points");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(QuadPoints), quad_point_subtypes);
		pdf_dict_del(ctx, annot->obj, PDF_NAME(QuadPoints));
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

void
pdf_add_annot_quad_point(fz_context *ctx, pdf_annot *annot, fz_quad quad)
{
	pdf_document *doc = annot->page->doc;
	fz_matrix page_ctm, inv_page_ctm;
	pdf_obj *quad_points;

	begin_annot_op(ctx, annot, "Add quad point");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(QuadPoints), quad_point_subtypes);

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		inv_page_ctm = fz_invert_matrix(page_ctm);

		quad_points = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
		if (!pdf_is_array(ctx, quad_points))
		{
			quad_points = pdf_new_array(ctx, doc, 8);
			pdf_dict_put_drop(ctx, annot->obj, PDF_NAME(QuadPoints), quad_points);
		}

		/* Contrary to the specification, the points within a QuadPoint are NOT ordered
		 * in a counterclockwise fashion. Experiments with Adobe's implementation
		 * indicates a cross-wise ordering is intended: ul, ur, ll, lr.
		 */
		quad = fz_transform_quad(quad, inv_page_ctm);
		pdf_array_push_real(ctx, quad_points, quad.ul.x);
		pdf_array_push_real(ctx, quad_points, quad.ul.y);
		pdf_array_push_real(ctx, quad_points, quad.ur.x);
		pdf_array_push_real(ctx, quad_points, quad.ur.y);
		pdf_array_push_real(ctx, quad_points, quad.ll.x);
		pdf_array_push_real(ctx, quad_points, quad.ll.y);
		pdf_array_push_real(ctx, quad_points, quad.lr.x);
		pdf_array_push_real(ctx, quad_points, quad.lr.y);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

static pdf_obj *ink_list_subtypes[] = {
	PDF_NAME(Ink),
	NULL,
};

int
pdf_annot_has_ink_list(fz_context *ctx, pdf_annot *annot)
{
	return is_allowed_subtype_wrap(ctx, annot, PDF_NAME(InkList), ink_list_subtypes);
}

int
pdf_annot_ink_list_count(fz_context *ctx, pdf_annot *annot)
{
	int ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		pdf_obj *ink_list;
		check_allowed_subtypes(ctx, annot, PDF_NAME(InkList), ink_list_subtypes);
		ink_list = pdf_dict_get(ctx, annot->obj, PDF_NAME(InkList));
		ret = pdf_array_len(ctx, ink_list);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

int
pdf_annot_ink_list_stroke_count(fz_context *ctx, pdf_annot *annot, int i)
{
	pdf_obj *ink_list;
	pdf_obj *stroke;
	int ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(InkList), ink_list_subtypes);
		ink_list = pdf_dict_get(ctx, annot->obj, PDF_NAME(InkList));
		stroke = pdf_array_get(ctx, ink_list, i);
		ret = pdf_array_len(ctx, stroke) / 2;
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

fz_point
pdf_annot_ink_list_stroke_vertex(fz_context *ctx, pdf_annot *annot, int i, int k)
{
	pdf_obj *ink_list;
	pdf_obj *stroke;
	fz_matrix page_ctm;
	fz_point point;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(InkList), ink_list_subtypes);

		ink_list = pdf_dict_get(ctx, annot->obj, PDF_NAME(InkList));
		stroke = pdf_array_get(ctx, ink_list, i);

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);

		point.x = pdf_array_get_real(ctx, stroke, k * 2 + 0);
		point.y = pdf_array_get_real(ctx, stroke, k * 2 + 1);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return fz_transform_point(point, page_ctm);
}

/* FIXME: try/catch required for memory exhaustion */
void
pdf_set_annot_ink_list(fz_context *ctx, pdf_annot *annot, int n, const int *count, const fz_point *v)
{
	pdf_document *doc = annot->page->doc;
	fz_matrix page_ctm, inv_page_ctm;
	pdf_obj *ink_list = NULL, *stroke;
	fz_point point;
	int i, k;

	fz_var(ink_list);

	begin_annot_op(ctx, annot, "Set ink list");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(InkList), ink_list_subtypes);

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		inv_page_ctm = fz_invert_matrix(page_ctm);

		ink_list = pdf_new_array(ctx, doc, n);
		for (i = 0; i < n; ++i)
		{
			stroke = pdf_new_array(ctx, doc, count[i] * 2);
			pdf_array_push_drop(ctx, ink_list, stroke);
			/* Although we have dropped our reference to stroke,
			 * it's still valid because we ink_list holds one, and
			 * we hold a reference to that. */
			for (k = 0; k < count[i]; ++k)
			{
				point = fz_transform_point(*v++, inv_page_ctm);
				pdf_array_push_real(ctx, stroke, point.x);
				pdf_array_push_real(ctx, stroke, point.y);
			}
		}
		pdf_dict_put_drop(ctx, annot->obj, PDF_NAME(InkList), ink_list);
		ink_list = NULL;
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, ink_list);
		end_annot_op(ctx, annot);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

void
pdf_clear_annot_ink_list(fz_context *ctx, pdf_annot *annot)
{
	begin_annot_op(ctx, annot, "Clear ink list");

	fz_try(ctx)
		pdf_dict_del(ctx, annot->obj, PDF_NAME(InkList));
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

void pdf_add_annot_ink_list_stroke(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *ink_list;

	begin_annot_op(ctx, annot, "Add ink list stroke");

	fz_try(ctx)
	{
		ink_list = pdf_dict_get(ctx, annot->obj, PDF_NAME(InkList));
		if (!pdf_is_array(ctx, ink_list))
			ink_list = pdf_dict_put_array(ctx, annot->obj, PDF_NAME(InkList), 10);

		pdf_array_push_array(ctx, ink_list, 16);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

void pdf_add_annot_ink_list_stroke_vertex(fz_context *ctx, pdf_annot *annot, fz_point p)
{
	fz_matrix page_ctm, inv_page_ctm;
	pdf_obj *ink_list, *stroke;

	begin_annot_op(ctx, annot, "Add ink list stroke point");

	fz_try(ctx)
	{
		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		inv_page_ctm = fz_invert_matrix(page_ctm);

		ink_list = pdf_dict_get(ctx, annot->obj, PDF_NAME(InkList));
		stroke = pdf_array_get(ctx, ink_list, pdf_array_len(ctx, ink_list)-1);

		p = fz_transform_point(p, inv_page_ctm);
		pdf_array_push_real(ctx, stroke, p.x);
		pdf_array_push_real(ctx, stroke, p.y);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

void
pdf_add_annot_ink_list(fz_context *ctx, pdf_annot *annot, int n, fz_point p[])
{
	fz_matrix page_ctm, inv_page_ctm;
	pdf_obj *ink_list, *stroke;
	int i;

	begin_annot_op(ctx, annot, "Add ink list");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(InkList), ink_list_subtypes);

		pdf_page_transform(ctx, annot->page, NULL, &page_ctm);
		inv_page_ctm = fz_invert_matrix(page_ctm);

		ink_list = pdf_dict_get(ctx, annot->obj, PDF_NAME(InkList));
		if (!pdf_is_array(ctx, ink_list))
			ink_list = pdf_dict_put_array(ctx, annot->obj, PDF_NAME(InkList), 10);

		stroke = pdf_array_push_array(ctx, ink_list, n * 2);
		for (i = 0; i < n; ++i)
		{
			fz_point tp = fz_transform_point(p[i], inv_page_ctm);
			pdf_array_push_real(ctx, stroke, tp.x);
			pdf_array_push_real(ctx, stroke, tp.y);
		}
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

static pdf_obj *markup_subtypes[] = {
	PDF_NAME(Text),
	PDF_NAME(FreeText),
	PDF_NAME(Line),
	PDF_NAME(Square),
	PDF_NAME(Circle),
	PDF_NAME(Polygon),
	PDF_NAME(PolyLine),
	PDF_NAME(Highlight),
	PDF_NAME(Underline),
	PDF_NAME(Squiggly),
	PDF_NAME(StrikeOut),
	PDF_NAME(Redact),
	PDF_NAME(Stamp),
	PDF_NAME(Caret),
	PDF_NAME(Ink),
	PDF_NAME(FileAttachment),
	PDF_NAME(Sound),
	NULL,
};

/*
	Get annotation's modification date in seconds since the epoch.
*/
int64_t
pdf_annot_modification_date(fz_context *ctx, pdf_annot *annot)
{
	int64_t ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		ret = pdf_dict_get_date(ctx, annot->obj, PDF_NAME(M));
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

/*
	Get annotation's creation date in seconds since the epoch.
*/
int64_t
pdf_annot_creation_date(fz_context *ctx, pdf_annot *annot)
{
	int64_t ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
		ret = pdf_dict_get_date(ctx, annot->obj, PDF_NAME(CreationDate));
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

/*
	Set annotation's modification date in seconds since the epoch.
*/
void
pdf_set_annot_modification_date(fz_context *ctx, pdf_annot *annot, int64_t secs)
{
	begin_annot_op(ctx, annot, "Set modification date");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(M), markup_subtypes);
		pdf_dict_put_date(ctx, annot->obj, PDF_NAME(M), secs);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

/*
	Set annotation's creation date in seconds since the epoch.
*/
void
pdf_set_annot_creation_date(fz_context *ctx, pdf_annot *annot, int64_t secs)
{
	begin_annot_op(ctx, annot, "Set creation date");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(CreationDate), markup_subtypes);
		pdf_dict_put_date(ctx, annot->obj, PDF_NAME(CreationDate), secs);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

int
pdf_annot_has_author(fz_context *ctx, pdf_annot *annot)
{
	return is_allowed_subtype_wrap(ctx, annot, PDF_NAME(T), markup_subtypes);
}

const char *
pdf_annot_author(fz_context *ctx, pdf_annot *annot)
{
	const char *ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(T), markup_subtypes);
		ret = pdf_dict_get_text_string(ctx, annot->obj, PDF_NAME(T));
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

void
pdf_set_annot_author(fz_context *ctx, pdf_annot *annot, const char *author)
{
	begin_annot_op(ctx, annot, "Set author");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(T), markup_subtypes);
		pdf_dict_put_text_string(ctx, annot->obj, PDF_NAME(T), author);
		pdf_dirty_annot(ctx, annot);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_parse_default_appearance(fz_context *ctx, const char *da, const char **font, float *size, int *n, float color[4])
{
	char buf[100], *p = buf, *tok, *end;
	float stack[4] = { 0, 0, 0, 0 };
	int top = 0;

	*font = "Helv";
	*size = 12;
	*n = 0;
	color[0] = color[1] = color[2] = color[3] = 0;

	fz_strlcpy(buf, da, sizeof buf);
	while ((tok = fz_strsep(&p, " \n\r\t")) != NULL)
	{
		if (tok[0] == 0)
			;
		else if (tok[0] == '/')
		{
			if (!strcmp(tok+1, "Cour")) *font = "Cour";
			if (!strcmp(tok+1, "Helv")) *font = "Helv";
			if (!strcmp(tok+1, "TiRo")) *font = "TiRo";
			if (!strcmp(tok+1, "Symb")) *font = "Symb";
			if (!strcmp(tok+1, "ZaDb")) *font = "ZaDb";
		}
		else if (!strcmp(tok, "Tf"))
		{
			*size = stack[0];
			top = 0;
		}
		else if (!strcmp(tok, "g"))
		{
			*n = 1;
			color[0] = stack[0];
			top = 0;
		}
		else if (!strcmp(tok, "rg"))
		{
			*n = 3;
			color[0] = stack[0];
			color[1] = stack[1];
			color[2] = stack[2];
			top=0;
		}
		else if (!strcmp(tok, "k"))
		{
			*n = 4;
			color[0] = stack[0];
			color[1] = stack[1];
			color[2] = stack[2];
			color[3] = stack[3];
			top=0;
		}
		else
		{
			float v = fz_strtof(tok, &end);
			if (top < 4)
				stack[top] = v;
			if (*end == 0)
				++top;
			else
				top = 0;
		}
	}
}

void
pdf_print_default_appearance(fz_context *ctx, char *buf, int nbuf, const char *font, float size, int n, const float *color)
{
	if (n == 4)
		fz_snprintf(buf, nbuf, "/%s %g Tf %g %g %g %g k", font, size, color[0], color[1], color[2], color[3]);
	else if (n == 3)
		fz_snprintf(buf, nbuf, "/%s %g Tf %g %g %g rg", font, size, color[0], color[1], color[2]);
	else if (n == 1)
		fz_snprintf(buf, nbuf, "/%s %g Tf %g g", font, size, color[0]);
	else
		fz_snprintf(buf, nbuf, "/%s %g Tf", font, size);
}

void
pdf_annot_default_appearance(fz_context *ctx, pdf_annot *annot, const char **font, float *size, int *n, float color[4])
{
	pdf_obj *da = pdf_dict_get_inheritable(ctx, annot->obj, PDF_NAME(DA));
	if (!da)
	{
		pdf_obj *trailer = pdf_trailer(ctx, annot->page->doc);
		da = pdf_dict_getl(ctx, trailer, PDF_NAME(Root), PDF_NAME(AcroForm), PDF_NAME(DA), NULL);
	}
	pdf_parse_default_appearance(ctx, pdf_to_str_buf(ctx, da), font, size, n, color);
}

void
pdf_set_annot_default_appearance(fz_context *ctx, pdf_annot *annot, const char *font, float size, int n, const float *color)
{
	char buf[100];

	begin_annot_op(ctx, annot, "Set default appearance");

	fz_try(ctx)
	{
		pdf_print_default_appearance(ctx, buf, sizeof buf, font, size, n, color);

		pdf_dict_put_string(ctx, annot->obj, PDF_NAME(DA), buf, strlen(buf));

		pdf_dict_del(ctx, annot->obj, PDF_NAME(DS)); /* not supported */
		pdf_dict_del(ctx, annot->obj, PDF_NAME(RC)); /* not supported */
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}

int pdf_annot_field_flags(fz_context *ctx, pdf_annot *annot)
{
	int ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
		ret = pdf_field_flags(ctx, annot->obj);
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

const char *pdf_annot_field_value(fz_context *ctx, pdf_annot *widget)
{
	const char *ret;

	pdf_annot_push_local_xref(ctx, widget);

	fz_try(ctx)
		ret = pdf_field_value(ctx, widget->obj);
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, widget);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

const char *pdf_annot_field_label(fz_context *ctx, pdf_annot *widget)
{
	const char *ret;

	pdf_annot_push_local_xref(ctx, widget);

	fz_try(ctx)
		ret = pdf_field_label(ctx, widget->obj);
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, widget);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

int pdf_set_annot_field_value(fz_context *ctx, pdf_document *doc, pdf_annot *annot, const char *text, int ignore_trigger_events)
{
	int ret;

	begin_annot_op(ctx, annot, "Set field value");

	fz_try(ctx)
		ret = pdf_set_field_value(ctx, doc, annot->obj, text, ignore_trigger_events);
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);

	return ret;
}

void
pdf_set_annot_appearance(fz_context *ctx, pdf_annot *annot, const char *appearance, const char *state, fz_matrix ctm, fz_rect bbox, pdf_obj *res, fz_buffer *contents)
{
	pdf_obj *form = NULL;
	pdf_obj *ap, *app;
	pdf_obj *app_name = NULL;

	begin_annot_op(ctx, annot, "Set appearance stream");

	if (!appearance)
		appearance = "N";

	fz_var(form);
	fz_var(app_name);

	fz_try(ctx)
	{
		ap = pdf_dict_get(ctx, annot->obj, PDF_NAME(AP));
		if (!ap)
			ap = pdf_dict_put_dict(ctx, annot->obj, PDF_NAME(AP), 1);

		if (!state)
			form = pdf_keep_obj(ctx, pdf_dict_gets(ctx, ap, appearance));
		else
		{
			if (strcmp(appearance, "N") && strcmp(appearance, "R") && strcmp(appearance, "D"))
				fz_throw(ctx, FZ_ERROR_GENERIC, "Unknown annotation appearance");

			app_name = pdf_new_name(ctx, appearance);
			app = pdf_dict_get(ctx, ap, app_name);
			if (!app)
				app = pdf_dict_put_dict(ctx, ap, app_name, 2);
			form = pdf_keep_obj(ctx, pdf_dict_gets(ctx, ap, appearance));
		}
		/* Care required here. Some files have multiple annotations, which share
		 * appearance streams. As such, we must NOT reuse such appearance streams.
		 * On the other hand, we cannot afford to always recreate appearance
		 * streams, as this can lead to leakage of partial edits into the document.
		 * Any appearance we generate will be in the incremental section, and we
		 * will never generate shared appearances. As such, we can reuse an
		 * appearance object only if it is in the incremental section. */
		if (!pdf_obj_is_incremental(ctx, form))
		{
			pdf_drop_obj(ctx, form);
			form = NULL;
		}
		if (!form)
			form = pdf_new_xobject(ctx, annot->page->doc, bbox, ctm, res, contents);
		else
			pdf_update_xobject(ctx, annot->page->doc, form, bbox, ctm, res, contents);

		if (!state)
			pdf_dict_puts(ctx, ap, appearance, form);
		else
			pdf_dict_puts(ctx, app, state, form);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, form);
		pdf_drop_obj(ctx, app_name);
		end_annot_op(ctx, annot);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_set_annot_resynthesised(ctx, annot);
}

void
pdf_set_annot_appearance_from_display_list(fz_context *ctx, pdf_annot *annot, const char *appearance, const char *state, fz_matrix ctm, fz_display_list *list)
{
	pdf_document *doc = annot->page->doc;
	fz_device *dev = NULL;
	pdf_obj *res = NULL;
	fz_buffer *contents = NULL;

	/* Convert fitz-space mediabox to pdf-space bbox */
	fz_rect mediabox = fz_bound_display_list(ctx, list);
	fz_matrix transform = { 1, 0, 0, -1, -mediabox.x0, mediabox.y1 };
	fz_rect bbox = fz_transform_rect(mediabox, transform);

	fz_var(dev);
	fz_var(contents);
	fz_var(res);

	begin_annot_op(ctx, annot, "Set appearance stream");

	fz_try(ctx)
	{
		res = pdf_new_dict(ctx, doc, 1);
		contents = fz_new_buffer(ctx, 0);
		dev = pdf_new_pdf_device(ctx, doc, transform, res, contents);
		fz_run_display_list(ctx, list, dev, fz_identity, fz_infinite_rect, NULL);
		fz_close_device(ctx, dev);
		fz_drop_device(ctx, dev);
		dev = NULL;

		pdf_set_annot_appearance(ctx, annot, appearance, state, ctm, bbox, res, contents);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_buffer(ctx, contents);
		pdf_drop_obj(ctx, res);
		end_annot_op(ctx, annot);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void pdf_set_annot_stamp_image(fz_context *ctx, pdf_annot *annot, fz_image *img)
{
	pdf_document *doc = annot->page->doc;
	fz_buffer *buf = NULL;
	pdf_obj *res = NULL;
	pdf_obj *res_xobj;

	begin_annot_op(ctx, annot, "Set stamp image");

	fz_var(res);
	fz_var(buf);

	fz_try(ctx)
	{
		// Shrink Rect to fit image, maintaining aspect ratio.
		fz_rect rect = pdf_bound_annot(ctx, annot);
		float s = fz_min((rect.x1 - rect.x0) / img->w, (rect.y1 - rect.y0) / img->h);
		rect.x1 = rect.x0 + img->w * s;
		rect.y1 = rect.y0 + img->h * s;

		// Add image resource
		res = pdf_add_new_dict(ctx, doc, 1);
		res_xobj = pdf_dict_put_dict(ctx, res, PDF_NAME(XObject), 1);
		pdf_dict_put_drop(ctx, res_xobj, PDF_NAME(I), pdf_add_image(ctx, doc, img));

		buf = fz_new_buffer_from_shared_data(ctx, (const unsigned char*)"/I Do\n", 6);

		pdf_set_annot_appearance(ctx, annot, "N", NULL, fz_identity, fz_unit_rect, res, buf);
		pdf_set_annot_rect(ctx, annot, rect);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
		pdf_drop_obj(ctx, res);
		end_annot_op(ctx, annot);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static pdf_obj *filespec_subtypes[] = {
	PDF_NAME(FileAttachment),
	NULL,
};

int
pdf_annot_has_filespec(fz_context *ctx, pdf_annot *annot)
{
	return is_allowed_subtype_wrap(ctx, annot, PDF_NAME(FS), filespec_subtypes);
}

pdf_obj *
pdf_annot_filespec(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *filespec;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(FS), filespec_subtypes);
		filespec = pdf_dict_get(ctx, annot->obj, PDF_NAME(FS));
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return filespec;
}

void
pdf_set_annot_filespec(fz_context *ctx, pdf_annot *annot, pdf_obj *fs)
{
	if (!pdf_is_embedded_file(ctx, fs))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot set non-filespec as annotation filespec");

	begin_annot_op(ctx, annot, "Set filespec");

	fz_try(ctx)
	{
		check_allowed_subtypes(ctx, annot, PDF_NAME(M), markup_subtypes);
		pdf_dict_put_drop(ctx, pdf_annot_obj(ctx, annot), PDF_NAME(FS), fs);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_dirty_annot(ctx, annot);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"
#include "mupdf/ucdn.h"

#include <float.h>
#include <limits.h>
#include <math.h>
#include <string.h>
#include <time.h>

#include <stdio.h>

#include "annotation-icons.h"

/* #define PDF_DEBUG_APPEARANCE_SYNTHESIS */

#define REPLACEMENT 0xB7
#define CIRCLE_MAGIC 0.551915f

static fz_point rect_center(const fz_rect rect)
{
	fz_point c;
	c.x = (rect.x0 + rect.x1) / 2.0f;
	c.y = (rect.y0 + rect.y1) / 2.0f;
	return c;
}

static fz_matrix center_rect_within_rect(const fz_rect tofit, const fz_rect within)
{
	float xscale = (within.x1 - within.x0) / (tofit.x1 - tofit.x0);
	float yscale = (within.y1 - within.y0) / (tofit.y1 - tofit.y0);
	float scale = fz_min(xscale, yscale);
	fz_point tofit_center;
	fz_point within_center;

	within_center = rect_center(within);
	tofit_center = rect_center(tofit);

	/* Translate "tofit" to be centered on the origin
	 * Scale "tofit" to a size that fits within "within"
	 * Translate "tofit" to "within's" center
	 * Do all the above in reverse order so that we can use the fz_pre_xx functions */
	return fz_pre_translate(fz_pre_scale(fz_translate(within_center.x, within_center.y), scale, -scale), -tofit_center.x, -tofit_center.y);
}

static void
pdf_write_opacity_blend_mode(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, pdf_obj **res, int bm)
{
	pdf_obj *res_egs, *res_egs_h;
	float opacity = pdf_annot_opacity(ctx, annot);

	if (bm == FZ_BLEND_NORMAL && opacity == 1)
		return;

	/* /Resources << /ExtGState << /H << /Type/ExtGState /BM/Multiply /CA %g /ca %g >> >> >> */

	if (!*res)
		*res = pdf_new_dict(ctx, annot->page->doc, 1);

	res_egs = pdf_dict_put_dict(ctx, *res, PDF_NAME(ExtGState), 1);
	res_egs_h = pdf_dict_put_dict(ctx, res_egs, PDF_NAME(H), 2);
	pdf_dict_put(ctx, res_egs_h, PDF_NAME(Type), PDF_NAME(ExtGState));

	if (bm == FZ_BLEND_MULTIPLY)
	{
		pdf_dict_put(ctx, res_egs_h, PDF_NAME(BM), PDF_NAME(Multiply));
	}

	if (opacity < 1)
	{
		pdf_dict_put_real(ctx, res_egs_h, PDF_NAME(CA), opacity);
		pdf_dict_put_real(ctx, res_egs_h, PDF_NAME(ca), opacity);
	}

	fz_append_printf(ctx, buf, "/H gs\n");
}

static void
pdf_write_opacity(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, pdf_obj **res)
{
	pdf_write_opacity_blend_mode(ctx, annot, buf, res, FZ_BLEND_NORMAL);
}

static float pdf_write_border_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf)
{
	float w = pdf_annot_border(ctx, annot);
	fz_append_printf(ctx, buf, "%g w\n", w);
	return w;
}

static int pdf_write_stroke_color_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf)
{
	float color[4];
	int n;
	pdf_annot_color(ctx, annot, &n, color);
	switch (n)
	{
	default: return 0;
	case 1: fz_append_printf(ctx, buf, "%g G\n", color[0]); break;
	case 3: fz_append_printf(ctx, buf, "%g %g %g RG\n", color[0], color[1], color[2]); break;
	case 4: fz_append_printf(ctx, buf, "%g %g %g %g K\n", color[0], color[1], color[2], color[3]); break;
	}
	return 1;
}

static int pdf_is_dark_fill_color(fz_context *ctx, pdf_annot *annot)
{
	float color[4], gray;
	int n;
	pdf_annot_color(ctx, annot, &n, color);
	switch (n)
	{
	default:
		gray = 1;
		break;
	case 1:
		gray = color[0];
		break;
	case 3:
		gray = color[0] * 0.3f + color[1] * 0.59f + color[2] * 0.11f;
		break;
	case 4:
		gray = color[0] * 0.3f + color[1] * 0.59f + color[2] * 0.11f + color[3];
		gray = 1 - fz_min(gray, 1);
		break;
	}
	return gray < 0.25f;
}

static int pdf_write_fill_color_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf)
{
	float color[4];
	int n;
	pdf_annot_color(ctx, annot, &n, color);
	switch (n)
	{
	default: return 0;
	case 1: fz_append_printf(ctx, buf, "%g g\n", color[0]); break;
	case 3: fz_append_printf(ctx, buf, "%g %g %g rg\n", color[0], color[1], color[2]); break;
	case 4: fz_append_printf(ctx, buf, "%g %g %g %g k\n", color[0], color[1], color[2], color[3]); break;
	}
	return 1;
}

static int pdf_write_interior_fill_color_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf)
{
	float color[4];
	int n;
	pdf_annot_interior_color(ctx, annot, &n, color);
	switch (n)
	{
	default: return 0;
	case 1: fz_append_printf(ctx, buf, "%g g\n", color[0]); break;
	case 3: fz_append_printf(ctx, buf, "%g %g %g rg\n", color[0], color[1], color[2]); break;
	case 4: fz_append_printf(ctx, buf, "%g %g %g %g k\n", color[0], color[1], color[2], color[3]); break;
	}
	return 1;
}

static int pdf_write_MK_BG_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf)
{
	float color[4];
	int n;
	pdf_annot_MK_BG(ctx, annot, &n, color);
	switch (n)
	{
	default: return 0;
	case 1: fz_append_printf(ctx, buf, "%g g\n", color[0]); break;
	case 3: fz_append_printf(ctx, buf, "%g %g %g rg\n", color[0], color[1], color[2]); break;
	case 4: fz_append_printf(ctx, buf, "%g %g %g %g k\n", color[0], color[1], color[2], color[3]); break;
	}
	return 1;
}

static int pdf_write_MK_BC_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf)
{
	float color[4];
	int n;
	pdf_annot_MK_BC(ctx, annot, &n, color);
	switch (n)
	{
	default: return 0;
	case 1: fz_append_printf(ctx, buf, "%g G\n", color[0]); break;
	case 3: fz_append_printf(ctx, buf, "%g %g %g RG\n", color[0], color[1], color[2]); break;
	case 4: fz_append_printf(ctx, buf, "%g %g %g %g K\n", color[0], color[1], color[2], color[3]); break;
	}
	return 1;
}

static void maybe_stroke_and_fill(fz_context *ctx, fz_buffer *buf, int sc, int ic)
{
	if (sc)
		fz_append_string(ctx, buf, ic ? "b\n" : "s\n");
	else
		fz_append_string(ctx, buf, ic ? "f\n" : "n\n");
}

static void maybe_stroke(fz_context *ctx, fz_buffer *buf, int sc)
{
	fz_append_string(ctx, buf, sc ? "S\n" : "n\n");
}

static fz_point rotate_vector(float angle, float x, float y)
{
	float ca = cosf(angle);
	float sa = sinf(angle);
	return fz_make_point(x*ca - y*sa, x*sa + y*ca);
}

static void pdf_write_arrow_appearance(fz_context *ctx, fz_buffer *buf, fz_rect *rect, float x, float y, float dx, float dy, float w)
{
	float r = fz_max(1, w);
	float angle = atan2f(dy, dx);
	fz_point v, a, b;

	v = rotate_vector(angle, 8.8f*r, 4.5f*r);
	a = fz_make_point(x + v.x, y + v.y);
	v = rotate_vector(angle, 8.8f*r, -4.5f*r);
	b = fz_make_point(x + v.x, y + v.y);

	*rect = fz_include_point_in_rect(*rect, a);
	*rect = fz_include_point_in_rect(*rect, b);
	*rect = fz_expand_rect(*rect, w);

	fz_append_printf(ctx, buf, "%g %g m\n", a.x, a.y);
	fz_append_printf(ctx, buf, "%g %g l\n", x, y);
	fz_append_printf(ctx, buf, "%g %g l\n", b.x, b.y);
}

static void include_cap(fz_rect *rect, float x, float y, float r)
{
	rect->x0 = fz_min(rect->x0, x-r);
	rect->y0 = fz_min(rect->y0, y-r);
	rect->x1 = fz_max(rect->x1, x+r);
	rect->y1 = fz_max(rect->y1, y+r);
}

static void
pdf_write_line_cap_appearance(fz_context *ctx, fz_buffer *buf, fz_rect *rect,
		float x, float y, float dx, float dy, float w,
		int sc, int ic, pdf_obj *cap)
{
	if (cap == PDF_NAME(Square))
	{
		float r = fz_max(3.0f, w * 3.0f);
		fz_append_printf(ctx, buf, "%g %g %g %g re\n", x-r, y-r, r*2, r*2);
		maybe_stroke_and_fill(ctx, buf, sc, ic);
		include_cap(rect, x, y, r + w/2);
	}
	else if (cap == PDF_NAME(Circle))
	{
		float r = fz_max(3.0f, w * 3.0f);
		float m = r * CIRCLE_MAGIC;
		fz_append_printf(ctx, buf, "%g %g m\n", x, y+r);
		fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n", x+m, y+r, x+r, y+m, x+r, y);
		fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n", x+r, y-m, x+m, y-r, x, y-r);
		fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n", x-m, y-r, x-r, y-m, x-r, y);
		fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n", x-r, y+m, x-m, y+r, x, y+r);
		maybe_stroke_and_fill(ctx, buf, sc, ic);
		include_cap(rect, x, y, r + w/2);
	}
	else if (cap == PDF_NAME(Diamond))
	{
		float r = fz_max(3.0f, w * 3.0f);
		fz_append_printf(ctx, buf, "%g %g m\n", x, y+r);
		fz_append_printf(ctx, buf, "%g %g l\n", x+r, y);
		fz_append_printf(ctx, buf, "%g %g l\n", x, y-r);
		fz_append_printf(ctx, buf, "%g %g l\n", x-r, y);
		maybe_stroke_and_fill(ctx, buf, sc, ic);
		include_cap(rect, x, y, r + w/sqrtf(2));
	}
	else if (cap == PDF_NAME(OpenArrow))
	{
		pdf_write_arrow_appearance(ctx, buf, rect, x, y, dx, dy, w);
		maybe_stroke(ctx, buf, sc);
	}
	else if (cap == PDF_NAME(ClosedArrow))
	{
		pdf_write_arrow_appearance(ctx, buf, rect, x, y, dx, dy, w);
		maybe_stroke_and_fill(ctx, buf, sc, ic);
	}
	/* PDF 1.5 */
	else if (cap == PDF_NAME(Butt))
	{
		float r = fz_max(3, w * 3);
		fz_point a = { x-dy*r, y+dx*r };
		fz_point b = { x+dy*r, y-dx*r };
		fz_append_printf(ctx, buf, "%g %g m\n", a.x, a.y);
		fz_append_printf(ctx, buf, "%g %g l\n", b.x, b.y);
		maybe_stroke(ctx, buf, sc);
		*rect = fz_include_point_in_rect(*rect, a);
		*rect = fz_include_point_in_rect(*rect, a);
		*rect = fz_expand_rect(*rect, w);
	}
	else if (cap == PDF_NAME(ROpenArrow))
	{
		pdf_write_arrow_appearance(ctx, buf, rect, x, y, -dx, -dy, w);
		maybe_stroke(ctx, buf, sc);
	}
	else if (cap == PDF_NAME(RClosedArrow))
	{
		pdf_write_arrow_appearance(ctx, buf, rect, x, y, -dx, -dy, w);
		maybe_stroke_and_fill(ctx, buf, sc, ic);
	}
	/* PDF 1.6 */
	else if (cap == PDF_NAME(Slash))
	{
		float r = fz_max(5, w * 5);
		float angle = atan2f(dy, dx) - (30 * FZ_PI / 180);
		fz_point a, b, v;
		v = rotate_vector(angle, 0, r);
		a = fz_make_point(x + v.x, y + v.y);
		v = rotate_vector(angle, 0, -r);
		b = fz_make_point(x + v.x, y + v.y);
		fz_append_printf(ctx, buf, "%g %g m\n", a.x, a.y);
		fz_append_printf(ctx, buf, "%g %g l\n", b.x, b.y);
		maybe_stroke(ctx, buf, sc);
		*rect = fz_include_point_in_rect(*rect, a);
		*rect = fz_include_point_in_rect(*rect, b);
		*rect = fz_expand_rect(*rect, w);
	}
}

static void
pdf_write_line_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, pdf_obj **res)
{
	pdf_obj *line, *le;
	fz_point a, b;
	float w;
	int sc;
	int ic;

	pdf_write_opacity(ctx, annot, buf, res);
	w = pdf_write_border_appearance(ctx, annot, buf);
	sc = pdf_write_stroke_color_appearance(ctx, annot, buf);
	ic = pdf_write_interior_fill_color_appearance(ctx, annot, buf);

	line = pdf_dict_get(ctx, annot->obj, PDF_NAME(L));
	a.x = pdf_array_get_real(ctx, line, 0);
	a.y = pdf_array_get_real(ctx, line, 1);
	b.x = pdf_array_get_real(ctx, line, 2);
	b.y = pdf_array_get_real(ctx, line, 3);

	fz_append_printf(ctx, buf, "%g %g m\n%g %g l\n", a.x, a.y, b.x, b.y);
	maybe_stroke(ctx, buf, sc);

	rect->x0 = fz_min(a.x, b.x);
	rect->y0 = fz_min(a.y, b.y);
	rect->x1 = fz_max(a.x, b.x);
	rect->y1 = fz_max(a.y, b.y);

	le = pdf_dict_get(ctx, annot->obj, PDF_NAME(LE));
	if (pdf_array_len(ctx, le) == 2)
	{
		float dx = b.x - a.x;
		float dy = b.y - a.y;
		float l = sqrtf(dx*dx + dy*dy);
		pdf_write_line_cap_appearance(ctx, buf, rect, a.x, a.y, dx/l, dy/l, w, sc, ic, pdf_array_get(ctx, le, 0));
		pdf_write_line_cap_appearance(ctx, buf, rect, b.x, b.y, -dx/l, -dy/l, w, sc, ic, pdf_array_get(ctx, le, 1));
	}
	*rect = fz_expand_rect(*rect, fz_max(1, w));
}

static void
pdf_write_square_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, pdf_obj **res)
{
	float x, y, w, h;
	float lw;
	int sc;
	int ic;

	pdf_write_opacity(ctx, annot, buf, res);
	lw = pdf_write_border_appearance(ctx, annot, buf);
	sc = pdf_write_stroke_color_appearance(ctx, annot, buf);
	ic = pdf_write_interior_fill_color_appearance(ctx, annot, buf);

	x = rect->x0 + lw/2;
	y = rect->y0 + lw/2;
	w = rect->x1 - rect->x0 - lw;
	h = rect->y1 - rect->y0 - lw;

	fz_append_printf(ctx, buf, "%g %g %g %g re\n", x, y, w, h);
	maybe_stroke_and_fill(ctx, buf, sc, ic);
}

static void
draw_circle(fz_context *ctx, fz_buffer *buf, float rx, float ry, float cx, float cy)
{
	float mx = rx * CIRCLE_MAGIC;
	float my = ry * CIRCLE_MAGIC;
	fz_append_printf(ctx, buf, "%g %g m\n", cx, cy+ry);
	fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n", cx+mx, cy+ry, cx+rx, cy+my, cx+rx, cy);
	fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n", cx+rx, cy-my, cx+mx, cy-ry, cx, cy-ry);
	fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n", cx-mx, cy-ry, cx-rx, cy-my, cx-rx, cy);
	fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n", cx-rx, cy+my, cx-mx, cy+ry, cx, cy+ry);
}

static void
draw_circle_in_box(fz_context *ctx, fz_buffer *buf, float lw, float x0, float y0, float x1, float y1)
{
	float rx = (x1 - x0) / 2 - lw/2;
	float ry = (y1 - y0) / 2 - lw/2;
	float cx = x0 + lw/2 + rx;
	float cy = y0 + lw/2 + ry;
	draw_circle(ctx, buf, rx, ry, cx, cy);
}

static void
pdf_write_circle_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, pdf_obj **res)
{
	float lw;
	int sc;
	int ic;

	pdf_write_opacity(ctx, annot, buf, res);
	lw = pdf_write_border_appearance(ctx, annot, buf);
	sc = pdf_write_stroke_color_appearance(ctx, annot, buf);
	ic = pdf_write_interior_fill_color_appearance(ctx, annot, buf);

	draw_circle_in_box(ctx, buf, lw, rect->x0, rect->y0, rect->x1, rect->y1);
	maybe_stroke_and_fill(ctx, buf, sc, ic);
}

static void
pdf_write_polygon_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, pdf_obj **res, int close)
{
	pdf_obj *verts, *le;
	fz_point p;
	int i, n;
	float lw;
	int sc, ic;

	pdf_write_opacity(ctx, annot, buf, res);
	lw = pdf_write_border_appearance(ctx, annot, buf);
	sc = pdf_write_stroke_color_appearance(ctx, annot, buf);
	ic = pdf_write_interior_fill_color_appearance(ctx, annot, buf);

	*rect = fz_empty_rect;

	verts = pdf_dict_get(ctx, annot->obj, PDF_NAME(Vertices));
	n = pdf_array_len(ctx, verts) / 2;
	if (n > 0)
	{
		for (i = 0; i < n; ++i)
		{
			p.x = pdf_array_get_real(ctx, verts, i*2+0);
			p.y = pdf_array_get_real(ctx, verts, i*2+1);
			if (i == 0)
			{
				rect->x0 = rect->x1 = p.x;
				rect->y0 = rect->y1 = p.y;
			}
			else
				*rect = fz_include_point_in_rect(*rect, p);
			if (i == 0)
				fz_append_printf(ctx, buf, "%g %g m\n", p.x, p.y);
			else
				fz_append_printf(ctx, buf, "%g %g l\n", p.x, p.y);
		}
		if (close)
			fz_append_string(ctx, buf, "h\n");
		if (close)
			maybe_stroke_and_fill(ctx, buf, sc, ic);
		else
			maybe_stroke(ctx, buf, sc);
		*rect = fz_expand_rect(*rect, lw);
	}

	le = pdf_dict_get(ctx, annot->obj, PDF_NAME(LE));
	if (!close && n >= 2 && pdf_array_len(ctx, le) == 2)
	{
		float dx, dy, l;
		fz_point a, b;

		a.x = pdf_array_get_real(ctx, verts, 0*2+0);
		a.y = pdf_array_get_real(ctx, verts, 0*2+1);
		b.x = pdf_array_get_real(ctx, verts, 1*2+0);
		b.y = pdf_array_get_real(ctx, verts, 1*2+1);

		dx = b.x - a.x;
		dy = b.y - a.y;
		l = sqrtf(dx*dx + dy*dy);

		pdf_write_line_cap_appearance(ctx, buf, rect, a.x, a.y, dx/l, dy/l, lw, sc, ic, pdf_array_get(ctx, le, 0));

		a.x = pdf_array_get_real(ctx, verts, (n-1)*2+0);
		a.y = pdf_array_get_real(ctx, verts, (n-1)*2+1);
		b.x = pdf_array_get_real(ctx, verts, (n-2)*2+0);
		b.y = pdf_array_get_real(ctx, verts, (n-2)*2+1);

		dx = b.x - a.x;
		dy = b.y - a.y;
		l = sqrtf(dx*dx + dy*dy);

		pdf_write_line_cap_appearance(ctx, buf, rect, a.x, a.y, dx/l, dy/l, lw, sc, ic, pdf_array_get(ctx, le, 1));
	}
}

static void
pdf_write_ink_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, pdf_obj **res)
{
	pdf_obj *ink_list, *stroke;
	int i, n, k, m;
	float lw;
	fz_point p;
	int sc;

	pdf_write_opacity(ctx, annot, buf, res);
	lw = pdf_write_border_appearance(ctx, annot, buf);
	sc = pdf_write_stroke_color_appearance(ctx, annot, buf);

	*rect = fz_empty_rect;

	fz_append_printf(ctx, buf, "1 J\n1 j\n");

	ink_list = pdf_dict_get(ctx, annot->obj, PDF_NAME(InkList));
	n = pdf_array_len(ctx, ink_list);
	for (i = 0; i < n; ++i)
	{
		stroke = pdf_array_get(ctx, ink_list, i);
		m = pdf_array_len(ctx, stroke) / 2;
		for (k = 0; k < m; ++k)
		{
			p.x = pdf_array_get_real(ctx, stroke, k*2+0);
			p.y = pdf_array_get_real(ctx, stroke, k*2+1);
			if (i == 0 && k == 0)
			{
				rect->x0 = rect->x1 = p.x;
				rect->y0 = rect->y1 = p.y;
			}
			else
				*rect = fz_include_point_in_rect(*rect, p);
			fz_append_printf(ctx, buf, "%g %g %c\n", p.x, p.y, k == 0 ? 'm' : 'l');
		}

		if (m == 1)
			fz_append_printf(ctx, buf, "%g %g %c\n", p.x, p.y, 'l');
	}
	maybe_stroke(ctx, buf, sc);
	*rect = fz_expand_rect(*rect, lw);
}

/* Contrary to the specification, the points within a QuadPoint are NOT
 * ordered in a counter-clockwise fashion starting with the lower left.
 * Experiments with Adobe's implementation indicates a cross-wise
 * ordering is intended: ul, ur, ll, lr.
 */
enum { UL, UR, LL, LR };

static float
extract_quad(fz_context *ctx, fz_point *quad, pdf_obj *obj, int i)
{
	float dx, dy;
	quad[0].x = pdf_array_get_real(ctx, obj, i+0);
	quad[0].y = pdf_array_get_real(ctx, obj, i+1);
	quad[1].x = pdf_array_get_real(ctx, obj, i+2);
	quad[1].y = pdf_array_get_real(ctx, obj, i+3);
	quad[2].x = pdf_array_get_real(ctx, obj, i+4);
	quad[2].y = pdf_array_get_real(ctx, obj, i+5);
	quad[3].x = pdf_array_get_real(ctx, obj, i+6);
	quad[3].y = pdf_array_get_real(ctx, obj, i+7);
	dx = quad[UL].x - quad[LL].x;
	dy = quad[UL].y - quad[LL].y;
	return sqrtf(dx * dx + dy * dy);
}

static void
union_quad(fz_rect *rect, const fz_point quad[4], float lw)
{
	fz_rect qbox;
	qbox.x0 = fz_min(fz_min(quad[0].x, quad[1].x), fz_min(quad[2].x, quad[3].x));
	qbox.y0 = fz_min(fz_min(quad[0].y, quad[1].y), fz_min(quad[2].y, quad[3].y));
	qbox.x1 = fz_max(fz_max(quad[0].x, quad[1].x), fz_max(quad[2].x, quad[3].x));
	qbox.y1 = fz_max(fz_max(quad[0].y, quad[1].y), fz_max(quad[2].y, quad[3].y));
	*rect = fz_union_rect(*rect, fz_expand_rect(qbox, lw));
}

static fz_point
lerp_point(fz_point a, fz_point b, float t)
{
	return fz_make_point(a.x + t * (b.x - a.x), a.y + t * (b.y - a.y));
}

static void
pdf_write_highlight_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, pdf_obj **res)
{
	pdf_obj *qp;
	fz_point quad[4], mquad[4], v;
	float h, m, dx, dy, vn;
	int i, n;

	*rect = fz_empty_rect;

	pdf_write_opacity_blend_mode(ctx, annot, buf, res, FZ_BLEND_MULTIPLY);
	pdf_write_fill_color_appearance(ctx, annot, buf);

	qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
	n = pdf_array_len(ctx, qp);
	if (n > 0)
	{
		for (i = 0; i < n; i += 8)
		{
			h = extract_quad(ctx, quad, qp, i);
			m = h / 4.2425f; /* magic number that matches adobe's appearance */
			dx = quad[LR].x - quad[LL].x;
			dy = quad[LR].y - quad[LL].y;
			vn = sqrtf(dx * dx + dy * dy);
			v = fz_make_point(dx * m / vn, dy * m / vn);

			mquad[LL].x = quad[LL].x - v.x - v.y;
			mquad[LL].y = quad[LL].y - v.y + v.x;
			mquad[UL].x = quad[UL].x - v.x + v.y;
			mquad[UL].y = quad[UL].y - v.y - v.x;
			mquad[LR].x = quad[LR].x + v.x - v.y;
			mquad[LR].y = quad[LR].y + v.y + v.x;
			mquad[UR].x = quad[UR].x + v.x + v.y;
			mquad[UR].y = quad[UR].y + v.y - v.x;

			fz_append_printf(ctx, buf, "%g %g m\n", quad[LL].x, quad[LL].y);
			fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n",
				mquad[LL].x, mquad[LL].y,
				mquad[UL].x, mquad[UL].y,
				quad[UL].x, quad[UL].y);
			fz_append_printf(ctx, buf, "%g %g l\n", quad[UR].x, quad[UR].y);
			fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n",
				mquad[UR].x, mquad[UR].y,
				mquad[LR].x, mquad[LR].y,
				quad[LR].x, quad[LR].y);
			fz_append_printf(ctx, buf, "f\n");

			union_quad(rect, quad, h/16);
			union_quad(rect, mquad, 0);
		}
	}
}

static void
pdf_write_underline_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, pdf_obj **res)
{
	fz_point quad[4], a, b;
	float h;
	pdf_obj *qp;
	int i, n;

	*rect = fz_empty_rect;

	pdf_write_opacity(ctx, annot, buf, res);
	pdf_write_stroke_color_appearance(ctx, annot, buf);

	qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
	n = pdf_array_len(ctx, qp);
	if (n > 0)
	{
		for (i = 0; i < n; i += 8)
		{
			/* Acrobat draws the line at 1/7 of the box width from the bottom
			 * of the box and 1/16 thick of the box width. */

			h = extract_quad(ctx, quad, qp, i);
			a = lerp_point(quad[LL], quad[UL], 1/7.0f);
			b = lerp_point(quad[LR], quad[UR], 1/7.0f);

			fz_append_printf(ctx, buf, "%g w\n", h/16);
			fz_append_printf(ctx, buf, "%g %g m\n", a.x, a.y);
			fz_append_printf(ctx, buf, "%g %g l\n", b.x, b.y);
			fz_append_printf(ctx, buf, "S\n");

			union_quad(rect, quad, h/16);
		}
	}
}

static void
pdf_write_strike_out_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, pdf_obj **res)
{
	fz_point quad[4], a, b;
	float h;
	pdf_obj *qp;
	int i, n;

	pdf_write_opacity(ctx, annot, buf, res);
	pdf_write_stroke_color_appearance(ctx, annot, buf);

	qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
	n = pdf_array_len(ctx, qp);
	if (n > 0)
	{
		*rect = fz_empty_rect;
		for (i = 0; i < n; i += 8)
		{
			/* Acrobat draws the line at 3/7 of the box width from the bottom
			 * of the box and 1/16 thick of the box width. */

			h = extract_quad(ctx, quad, qp, i);
			a = lerp_point(quad[LL], quad[UL], 3/7.0f);
			b = lerp_point(quad[LR], quad[UR], 3/7.0f);

			fz_append_printf(ctx, buf, "%g w\n", h/16);
			fz_append_printf(ctx, buf, "%g %g m\n", a.x, a.y);
			fz_append_printf(ctx, buf, "%g %g l\n", b.x, b.y);
			fz_append_printf(ctx, buf, "S\n");

			union_quad(rect, quad, h/16);
		}
	}
}

static void
pdf_write_squiggly_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, pdf_obj **res)
{
	fz_point quad[4], a, b, c, v;
	float h, x, w;
	pdf_obj *qp;
	int i, n;

	*rect = fz_empty_rect;

	pdf_write_opacity(ctx, annot, buf, res);
	pdf_write_stroke_color_appearance(ctx, annot, buf);

	qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
	n = pdf_array_len(ctx, qp);
	if (n > 0)
	{
		for (i = 0; i < n; i += 8)
		{
			int up = 1;
			h = extract_quad(ctx, quad, qp, i);
			v = fz_make_point(quad[LR].x - quad[LL].x, quad[LR].y - quad[LL].y);
			w = sqrtf(v.x * v.x + v.y * v.y);
			x = 0;

			fz_append_printf(ctx, buf, "%g w\n", h/16);
			fz_append_printf(ctx, buf, "%g %g m\n", quad[LL].x, quad[LL].y);
			while (x < w)
			{
				x += h/7;
				a = lerp_point(quad[LL], quad[LR], x/w);
				if (up)
				{
					b = lerp_point(quad[UL], quad[UR], x/w);
					c = lerp_point(a, b, 1/7.0f);
					fz_append_printf(ctx, buf, "%g %g l\n", c.x, c.y);
				}
				else
					fz_append_printf(ctx, buf, "%g %g l\n", a.x, a.y);
				up = !up;
			}
			fz_append_printf(ctx, buf, "S\n");

			union_quad(rect, quad, h/16);
		}
	}
}

static void
pdf_write_redact_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, pdf_obj **res)
{
	fz_point quad[4];
	pdf_obj *qp;
	int i, n;

	pdf_write_opacity(ctx, annot, buf, res);

	fz_append_printf(ctx, buf, "1 0 0 RG\n");

	qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
	n = pdf_array_len(ctx, qp);
	if (n > 0)
	{
		*rect = fz_empty_rect;
		for (i = 0; i < n; i += 8)
		{
			extract_quad(ctx, quad, qp, i);
			fz_append_printf(ctx, buf, "%g %g m\n", quad[LL].x, quad[LL].y);
			fz_append_printf(ctx, buf, "%g %g l\n", quad[LR].x, quad[LR].y);
			fz_append_printf(ctx, buf, "%g %g l\n", quad[UR].x, quad[UR].y);
			fz_append_printf(ctx, buf, "%g %g l\n", quad[UL].x, quad[UL].y);
			fz_append_printf(ctx, buf, "s\n");
			union_quad(rect, quad, 1);
		}
	}
	else
	{
		fz_append_printf(ctx, buf, "%g %g m\n", rect->x0+1, rect->y0+1);
		fz_append_printf(ctx, buf, "%g %g l\n", rect->x1-1, rect->y0+1);
		fz_append_printf(ctx, buf, "%g %g l\n", rect->x1-1, rect->y1-1);
		fz_append_printf(ctx, buf, "%g %g l\n", rect->x0+1, rect->y1-1);
		fz_append_printf(ctx, buf, "s\n");
	}
}

static void
pdf_write_caret_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, fz_rect *bbox, pdf_obj **res)
{
	float xc = (rect->x0 + rect->x1) / 2;
	float yc = (rect->y0 + rect->y1) / 2;

	pdf_write_opacity(ctx, annot, buf, res);
	pdf_write_fill_color_appearance(ctx, annot, buf);

	fz_append_string(ctx, buf, "0 0 m\n");
	fz_append_string(ctx, buf, "10 0 10 7 10 14 c\n");
	fz_append_string(ctx, buf, "10 7 10 0 20 0 c\n");
	fz_append_string(ctx, buf, "f\n");

	*rect = fz_make_rect(xc - 10, yc - 7, xc + 10, yc + 7);
	*bbox = fz_make_rect(0, 0, 20, 14);
}

static void
pdf_write_icon_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, fz_rect *bbox, pdf_obj **res)
{
	const char *name;
	float xc = (rect->x0 + rect->x1) / 2;
	float yc = (rect->y0 + rect->y1) / 2;

	pdf_write_opacity(ctx, annot, buf, res);

	if (!pdf_write_fill_color_appearance(ctx, annot, buf))
		fz_append_string(ctx, buf, "1 g\n");

	fz_append_string(ctx, buf, "1 w\n0.5 0.5 15 15 re\nb\n");
	fz_append_string(ctx, buf, "1 0 0 -1 4 12 cm\n");

	if (pdf_is_dark_fill_color(ctx, annot))
		fz_append_string(ctx, buf, "1 g\n");
	else
		fz_append_string(ctx, buf, "0 g\n");

	name = pdf_annot_icon_name(ctx, annot);

	/* Text names */
	if (!strcmp(name, "Comment"))
		fz_append_string(ctx, buf, icon_comment);
	else if (!strcmp(name, "Key"))
		fz_append_string(ctx, buf, icon_key);
	else if (!strcmp(name, "Note"))
		fz_append_string(ctx, buf, icon_note);
	else if (!strcmp(name, "Help"))
		fz_append_string(ctx, buf, icon_help);
	else if (!strcmp(name, "NewParagraph"))
		fz_append_string(ctx, buf, icon_new_paragraph);
	else if (!strcmp(name, "Paragraph"))
		fz_append_string(ctx, buf, icon_paragraph);
	else if (!strcmp(name, "Insert"))
		fz_append_string(ctx, buf, icon_insert);

	/* FileAttachment names */
	else if (!strcmp(name, "Graph"))
		fz_append_string(ctx, buf, icon_graph);
	else if (!strcmp(name, "PushPin"))
		fz_append_string(ctx, buf, icon_push_pin);
	else if (!strcmp(name, "Paperclip"))
		fz_append_string(ctx, buf, icon_paperclip);
	else if (!strcmp(name, "Tag"))
		fz_append_string(ctx, buf, icon_tag);

	/* Sound names */
	else if (!strcmp(name, "Speaker"))
		fz_append_string(ctx, buf, icon_speaker);
	else if (!strcmp(name, "Mic"))
		fz_append_string(ctx, buf, icon_mic);

	/* Unknown */
	else
		fz_append_string(ctx, buf, icon_star);

	*rect = fz_make_rect(xc - 9, yc - 9, xc + 9, yc + 9);
	*bbox = fz_make_rect(0, 0, 16, 16);
}

static float
measure_stamp_string(fz_context *ctx, fz_font *font, const char *text)
{
	float w = 0;
	while (*text)
	{
		int c, g;
		text += fz_chartorune(&c, text);
		if (fz_windows_1252_from_unicode(c) < 0)
			c = REPLACEMENT;
		g = fz_encode_character(ctx, font, c);
		w += fz_advance_glyph(ctx, font, g, 0);
	}
	return w;
}

static void
write_stamp_string(fz_context *ctx, fz_buffer *buf, fz_font *font, const char *text)
{
	fz_append_byte(ctx, buf, '(');
	while (*text)
	{
		int c;
		text += fz_chartorune(&c, text);
		c = fz_windows_1252_from_unicode(c);
		if (c < 0) c = REPLACEMENT;
		if (c == '(' || c == ')' || c == '\\')
			fz_append_byte(ctx, buf, '\\');
		fz_append_byte(ctx, buf, c);
	}
	fz_append_byte(ctx, buf, ')');
}

static void
write_stamp(fz_context *ctx, fz_buffer *buf, fz_font *font, const char *text, float y, float h)
{
	float tw = measure_stamp_string(ctx, font, text) * h;
	fz_append_string(ctx, buf, "BT\n");
	fz_append_printf(ctx, buf, "/Times %g Tf\n", h);
	fz_append_printf(ctx, buf, "%g %g Td\n", (190-tw)/2, y);
	write_stamp_string(ctx, buf, font, text);
	fz_append_string(ctx, buf, " Tj\n");
	fz_append_string(ctx, buf, "ET\n");
}

static void
pdf_write_stamp_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, fz_rect *rect, fz_rect *bbox, pdf_obj **res)
{
	fz_font *font;
	pdf_obj *res_font;
	pdf_obj *name;
	float w, h, xs, ys;
	fz_matrix rotate;

	name = pdf_dict_get(ctx, annot->obj, PDF_NAME(Name));
	if (!name)
		name = PDF_NAME(Draft);

	h = rect->y1 - rect->y0;
	w = rect->x1 - rect->x0;
	xs = w / 190;
	ys = h / 50;

	font = fz_new_base14_font(ctx, "Times-Bold");
	fz_try(ctx)
	{
		/* /Resources << /Font << /Times %d 0 R >> >> */
		if (!*res)
			*res = pdf_new_dict(ctx, annot->page->doc, 1);
		res_font = pdf_dict_put_dict(ctx, *res, PDF_NAME(Font), 1);
		pdf_dict_put_drop(ctx, res_font, PDF_NAME(Times), pdf_add_simple_font(ctx, annot->page->doc, font, 0));

		pdf_write_opacity(ctx, annot, buf, res);
		pdf_write_fill_color_appearance(ctx, annot, buf);
		pdf_write_stroke_color_appearance(ctx, annot, buf);
		rotate = fz_rotate(0.6f);
		fz_append_printf(ctx, buf, "%M cm\n", &rotate);
		fz_append_string(ctx, buf, "2 w\n2 2 186 44 re\nS\n");

		if (name == PDF_NAME(Approved))
			write_stamp(ctx, buf, font, "APPROVED", 13, 30);
		else if (name == PDF_NAME(AsIs))
			write_stamp(ctx, buf, font, "AS IS", 13, 30);
		else if (name == PDF_NAME(Confidential))
			write_stamp(ctx, buf, font, "CONFIDENTIAL", 17, 20);
		else if (name == PDF_NAME(Departmental))
			write_stamp(ctx, buf, font, "DEPARTMENTAL", 17, 20);
		else if (name == PDF_NAME(Experimental))
			write_stamp(ctx, buf, font, "EXPERIMENTAL", 17, 20);
		else if (name == PDF_NAME(Expired))
			write_stamp(ctx, buf, font, "EXPIRED", 13, 30);
		else if (name == PDF_NAME(Final))
			write_stamp(ctx, buf, font, "FINAL", 13, 30);
		else if (name == PDF_NAME(ForComment))
			write_stamp(ctx, buf, font, "FOR COMMENT", 17, 20);
		else if (name == PDF_NAME(ForPublicRelease))
		{
			write_stamp(ctx, buf, font, "FOR PUBLIC", 26, 18);
			write_stamp(ctx, buf, font, "RELEASE", 8.5f, 18);
		}
		else if (name == PDF_NAME(NotApproved))
			write_stamp(ctx, buf, font, "NOT APPROVED", 17, 20);
		else if (name == PDF_NAME(NotForPublicRelease))
		{
			write_stamp(ctx, buf, font, "NOT FOR", 26, 18);
			write_stamp(ctx, buf, font, "PUBLIC RELEASE", 8.5, 18);
		}
		else if (name == PDF_NAME(Sold))
			write_stamp(ctx, buf, font, "SOLD", 13, 30);
		else if (name == PDF_NAME(TopSecret))
			write_stamp(ctx, buf, font, "TOP SECRET", 14, 26);
		else if (name == PDF_NAME(Draft))
			write_stamp(ctx, buf, font, "DRAFT", 13, 30);
		else
			write_stamp(ctx, buf, font, pdf_to_name(ctx, name), 17, 20);
	}
	fz_always(ctx)
		fz_drop_font(ctx, font);
	fz_catch(ctx)
		fz_rethrow(ctx);

	*bbox = fz_make_rect(0, 0, 190, 50);
	if (xs > ys)
	{
		float xc = (rect->x1+rect->x0) / 2;
		rect->x0 = xc - 95 * ys;
		rect->x1 = xc + 95 * ys;
	}
	else
	{
		float yc = (rect->y1+rect->y0) / 2;
		rect->y0 = yc - 25 * xs;
		rect->y1 = yc + 25 * xs;
	}
}

static void
add_required_fonts(fz_context *ctx, pdf_document *doc, pdf_obj *res_font,
	fz_text_language lang, fz_font *font, const char *fontname, const char *text)
{
	fz_font *cjk_font;
	char buf[40];

	int add_latin = 0;
	int add_greek = 0;
	int add_cyrillic = 0;
	int add_korean = 0;
	int add_japanese = 0;
	int add_bopomofo = 0;
	int add_han = 0;
	int add_hans = 0;
	int add_hant = 0;

	while (*text)
	{
		int c;
		text += fz_chartorune(&c, text);
		switch (ucdn_get_script(c))
		{
		default: add_latin = 1; /* for fallback bullet character */ break;
		case UCDN_SCRIPT_COMMON: break;
		case UCDN_SCRIPT_INHERITED: break;
		case UCDN_SCRIPT_LATIN: add_latin = 1; break;
		case UCDN_SCRIPT_GREEK: add_greek = 1; break;
		case UCDN_SCRIPT_CYRILLIC: add_cyrillic = 1; break;
		case UCDN_SCRIPT_HANGUL: add_korean = 1; break;
		case UCDN_SCRIPT_HIRAGANA: add_japanese = 1; break;
		case UCDN_SCRIPT_KATAKANA: add_japanese = 1; break;
		case UCDN_SCRIPT_BOPOMOFO: add_bopomofo = 1; break;
		case UCDN_SCRIPT_HAN: add_han = 1; break;
		}
	}

	if (add_han)
	{
		switch (lang)
		{
		case FZ_LANG_ko: add_korean = 1; break;
		default: /* fall through */
		case FZ_LANG_ja: add_japanese = 1; break;
		case FZ_LANG_zh: /* fall through */
		case FZ_LANG_zh_Hant: add_hant = 1; break;
		case FZ_LANG_zh_Hans: add_hans = 1; break;
		}
	}

	if (add_bopomofo)
	{
		if (lang == FZ_LANG_zh_Hans)
			add_hans = 1;
		else
			add_hant = 1;
	}

	if (!add_greek && !add_cyrillic && !add_korean && !add_japanese && !add_hant && !add_hans)
		add_latin = 1;

	if (add_latin)
	{
		if (!pdf_dict_gets(ctx, res_font, fontname))
			pdf_dict_puts_drop(ctx, res_font, fontname,
				pdf_add_simple_font(ctx, doc, font, PDF_SIMPLE_ENCODING_LATIN));
	}
	if (add_greek)
	{
		fz_snprintf(buf, sizeof buf, "%sGRK", fontname);
		if (!pdf_dict_gets(ctx, res_font, buf))
			pdf_dict_puts_drop(ctx, res_font, buf,
				pdf_add_simple_font(ctx, doc, font, PDF_SIMPLE_ENCODING_GREEK));
	}
	if (add_cyrillic)
	{
		fz_snprintf(buf, sizeof buf, "%sCYR", fontname);
		if (!pdf_dict_gets(ctx, res_font, buf))
			pdf_dict_puts_drop(ctx, res_font, buf,
				pdf_add_simple_font(ctx, doc, font, PDF_SIMPLE_ENCODING_CYRILLIC));
	}
	if (add_korean && !pdf_dict_gets(ctx, res_font, "Batang"))
	{
		cjk_font = fz_new_cjk_font(ctx, FZ_ADOBE_KOREA);
		pdf_dict_puts_drop(ctx, res_font, "Batang",
			pdf_add_cjk_font(ctx, doc, font, FZ_ADOBE_KOREA, 0, 1));
		fz_drop_font(ctx, cjk_font);
	}
	if (add_japanese && !pdf_dict_gets(ctx, res_font, "Mincho"))
	{
		cjk_font = fz_new_cjk_font(ctx, FZ_ADOBE_JAPAN);
		pdf_dict_puts_drop(ctx, res_font, "Mincho",
			pdf_add_cjk_font(ctx, doc, font, FZ_ADOBE_JAPAN, 0, 1));
		fz_drop_font(ctx, cjk_font);
	}
	if (add_hant && !pdf_dict_gets(ctx, res_font, "Ming"))
	{
		cjk_font = fz_new_cjk_font(ctx, FZ_ADOBE_CNS);
		pdf_dict_puts_drop(ctx, res_font, "Ming",
			pdf_add_cjk_font(ctx, doc, font, FZ_ADOBE_CNS, 0, 1));
		fz_drop_font(ctx, cjk_font);
	}
	if (add_hans && !pdf_dict_gets(ctx, res_font, "Song"))
	{
		cjk_font = fz_new_cjk_font(ctx, FZ_ADOBE_GB);
		pdf_dict_puts_drop(ctx, res_font, "Song",
			pdf_add_cjk_font(ctx, doc, font, FZ_ADOBE_GB, 0, 1));
		fz_drop_font(ctx, cjk_font);
	}
}

static int find_initial_script(const char *text)
{
	int script = UCDN_SCRIPT_COMMON;
	int c;
	while (*text)
	{
		text += fz_chartorune(&c, text);
		script = ucdn_get_script(c);
		if (script != UCDN_SCRIPT_COMMON && script != UCDN_SCRIPT_INHERITED)
			break;
	}
	if (script == UCDN_SCRIPT_COMMON || script == UCDN_SCRIPT_INHERITED)
		script = UCDN_SCRIPT_LATIN;
	return script;
}

enum { ENC_LATIN = 1, ENC_GREEK, ENC_CYRILLIC, ENC_KOREAN, ENC_JAPANESE, ENC_HANT, ENC_HANS };

struct text_walk_state
{
	const char *text, *end;
	fz_font *font;
	fz_text_language lang;
	int enc, u, c, n, last_script;
	float w;
};

static void init_text_walk(fz_context *ctx, struct text_walk_state *state, fz_text_language lang, fz_font *font, const char *text, const char *end)
{
	state->text = text;
	state->end = end ? end : text + strlen(text);
	state->lang = lang;
	state->font = font;
	state->last_script = find_initial_script(text);
	state->n = 0;
}

static int next_text_walk(fz_context *ctx, struct text_walk_state *state)
{
	int script, g;

	state->text += state->n;
	if (state->text >= state->end)
	{
		state->n = 0;
		return 0;
	}

	state->n = fz_chartorune(&state->u, state->text);
	script = ucdn_get_script(state->u);
	if (script == UCDN_SCRIPT_COMMON || script == UCDN_SCRIPT_INHERITED)
		script = state->last_script;
	state->last_script = script;

	switch (script)
	{
	default:
		state->enc = ENC_LATIN;
		state->c = REPLACEMENT;
		break;
	case UCDN_SCRIPT_LATIN:
		state->enc = ENC_LATIN;
		state->c = fz_windows_1252_from_unicode(state->u);
		break;
	case UCDN_SCRIPT_GREEK:
		state->enc = ENC_GREEK;
		state->c = fz_iso8859_7_from_unicode(state->u);
		break;
	case UCDN_SCRIPT_CYRILLIC:
		state->enc = ENC_CYRILLIC;
		state->c = fz_koi8u_from_unicode(state->u);
		break;
	case UCDN_SCRIPT_HANGUL:
		state->enc = ENC_KOREAN;
		state->c = state->u;
		break;
	case UCDN_SCRIPT_HIRAGANA:
	case UCDN_SCRIPT_KATAKANA:
		state->enc = ENC_JAPANESE;
		state->c = state->u;
		break;
	case UCDN_SCRIPT_BOPOMOFO:
		state->enc = (state->lang == FZ_LANG_zh_Hans) ? ENC_HANS : ENC_HANT;
		state->c = state->u;
		break;
	case UCDN_SCRIPT_HAN:
		switch (state->lang)
		{
		case FZ_LANG_ko: state->enc = ENC_KOREAN; break;
		default: /* fall through */
		case FZ_LANG_ja: state->enc = ENC_JAPANESE; break;
		case FZ_LANG_zh: /* fall through */
		case FZ_LANG_zh_Hant: state->enc = ENC_HANT; break;
		case FZ_LANG_zh_Hans: state->enc = ENC_HANS; break;
		}
		state->c = state->u;
		break;
	}

	/* TODO: check that character is encodable with ENC_KOREAN/etc */
	if (state->c < 0)
	{
		state->enc = ENC_LATIN;
		state->c = REPLACEMENT;
	}

	if (state->enc >= ENC_KOREAN)
	{
		state->w = 1;
	}
	else
	{
		if (state->font != NULL)
		{
			g = fz_encode_character(ctx, state->font, state->u);
			state->w = fz_advance_glyph(ctx, state->font, g, 0);
		}
	}

	return 1;
}

static float
measure_string(fz_context *ctx, fz_text_language lang, fz_font *font, const char *a)
{
	struct text_walk_state state;
	float w = 0;
	init_text_walk(ctx, &state, lang, font, a, NULL);
	while (next_text_walk(ctx, &state))
		w += state.w;
	return w;
}


static float
break_string(fz_context *ctx, fz_text_language lang, fz_font *font, float size, const char *text, const char **endp, float maxw)
{
	struct text_walk_state state;
	const char *space = NULL;
	float space_x, x = 0;
	init_text_walk(ctx, &state, lang, font, text, NULL);
	while (next_text_walk(ctx, &state))
	{
		if (state.u == '\n' || state.u == '\r')
			break;
		if (state.u == ' ')
		{
			space = state.text + state.n;
			space_x = x;
		}
		x += state.w * size;
		if (space && x > maxw)
			return *endp = space, space_x;
	}
	return *endp = state.text + state.n, x;
}

static void
write_string(fz_context *ctx, fz_buffer *buf,
	fz_text_language lang, fz_font *font, const char *fontname, float size, const char *text, const char *end)
{
	struct text_walk_state state;
	int last_enc = 0;
	init_text_walk(ctx, &state, lang, font, text, end);
	while (next_text_walk(ctx, &state))
	{
		if (state.enc != last_enc)
		{
			if (last_enc)
			{
				if (last_enc < ENC_KOREAN)
					fz_append_byte(ctx, buf, ')');
				else
					fz_append_byte(ctx, buf, '>');
				fz_append_string(ctx, buf, " Tj\n");
			}

			switch (state.enc)
			{
			case ENC_LATIN: fz_append_printf(ctx, buf, "/%s %g Tf\n", fontname, size); break;
			case ENC_GREEK: fz_append_printf(ctx, buf, "/%sGRK %g Tf\n", fontname, size); break;
			case ENC_CYRILLIC: fz_append_printf(ctx, buf, "/%sCYR %g Tf\n", fontname, size); break;
			case ENC_KOREAN: fz_append_printf(ctx, buf, "/Batang %g Tf\n", size); break;
			case ENC_JAPANESE: fz_append_printf(ctx, buf, "/Mincho %g Tf\n", size); break;
			case ENC_HANT: fz_append_printf(ctx, buf, "/Ming %g Tf\n", size); break;
			case ENC_HANS: fz_append_printf(ctx, buf, "/Song %g Tf\n", size); break;
			}

			if (state.enc < ENC_KOREAN)
				fz_append_byte(ctx, buf, '(');
			else
				fz_append_byte(ctx, buf, '<');

			last_enc = state.enc;
		}

		if (state.enc < ENC_KOREAN)
		{
			if (state.c == '(' || state.c == ')' || state.c == '\\')
				fz_append_byte(ctx, buf, '\\');
			fz_append_byte(ctx, buf, state.c);
		}
		else
		{
			fz_append_printf(ctx, buf, "%04x", state.c);
		}
	}

	if (last_enc)
	{
		if (last_enc < ENC_KOREAN)
			fz_append_byte(ctx, buf, ')');
		else
			fz_append_byte(ctx, buf, '>');
		fz_append_string(ctx, buf, " Tj\n");
	}
}

static void
write_string_with_quadding(fz_context *ctx, fz_buffer *buf,
	fz_text_language lang, const char *fontname,
	fz_font *font, float size, float lineheight,
	const char *a, float maxw, int q)
{
	const char *b;
	float px = 0, x = 0, w;
	while (*a)
	{
		w = break_string(ctx, lang, font, size, a, &b, maxw);
		if (b > a)
		{
			if (q == 0)
				x = 0;
			else if (q == 1)
				x = (maxw - w) / 2;
			else
				x = (maxw - w);
			fz_append_printf(ctx, buf, "%g %g Td\n", x - px, -lineheight);
			if (b[-1] == '\n' || b[-1] == '\r')
				write_string(ctx, buf, lang, font, fontname, size, a, b-1);
			else
				write_string(ctx, buf, lang, font, fontname, size, a, b);
			a = b;
			px = x;
		}
	}
}

static void
write_comb_string(fz_context *ctx, fz_buffer *buf,
	fz_text_language lang, const char *fontname,
	fz_font *font, float size, const char *text, float cell_w)
{
	struct text_walk_state state;
	int last_enc = 0;
	float pad, carry = 0;

	init_text_walk(ctx, &state, lang, font, text, text + strlen(text));

	while (next_text_walk(ctx, &state))
	{
		if (state.enc != last_enc)
		{
			if (last_enc)
				fz_append_string(ctx, buf, "] TJ\n");

			switch (state.enc)
			{
			case ENC_LATIN: fz_append_printf(ctx, buf, "/%s %g Tf\n", fontname, size); break;
			case ENC_GREEK: fz_append_printf(ctx, buf, "/%sGRK %g Tf\n", fontname, size); break;
			case ENC_CYRILLIC: fz_append_printf(ctx, buf, "/%sCYR %g Tf\n", fontname, size); break;
			case ENC_KOREAN: fz_append_printf(ctx, buf, "/Batang %g Tf\n", size); break;
			case ENC_JAPANESE: fz_append_printf(ctx, buf, "/Mincho %g Tf\n", size); break;
			case ENC_HANT: fz_append_printf(ctx, buf, "/Ming %g Tf\n", size); break;
			case ENC_HANS: fz_append_printf(ctx, buf, "/Song %g Tf\n", size); break;
			}

			fz_append_byte(ctx, buf, '[');

			last_enc = state.enc;
		}

		pad = (cell_w - state.w * 1000) / 2;
		fz_append_printf(ctx, buf, "%g", -(carry + pad));
		carry = pad;

		if (state.enc < ENC_KOREAN)
		{
			fz_append_byte(ctx, buf, '(');
			if (state.c == '(' || state.c == ')' || state.c == '\\')
				fz_append_byte(ctx, buf, '\\');
			fz_append_byte(ctx, buf, state.c);
			fz_append_byte(ctx, buf, ')');
		}
		else
		{
			fz_append_printf(ctx, buf, "<%04x>", state.c);
		}
	}
	if (last_enc)
		fz_append_string(ctx, buf, "] TJ\n");
}

static void
layout_comb_string(fz_context *ctx, fz_layout_block *out, float x, float y,
	const char *a, const char *b, fz_font *font, float size, float cell_w)
{
	int n, c, g;
	int first = 1;
	float w;
	if (a == b)
		fz_add_layout_line(ctx, out, x + cell_w / 2, y, size, a);
	while (a < b)
	{
		n = fz_chartorune(&c, a);
		c = fz_windows_1252_from_unicode(c);
		if (c < 0) c = REPLACEMENT;
		g = fz_encode_character(ctx, font, c);
		w = fz_advance_glyph(ctx, font, g, 0) * size;
		if (first)
		{
			fz_add_layout_line(ctx, out, x + (cell_w - w) / 2, y, size, a);
			first = 0;
		}
		fz_add_layout_char(ctx, out, x + (cell_w - w) / 2, w, a);
		a += n;
		x += cell_w;
	}
}

static void
layout_string(fz_context *ctx, fz_layout_block *out,
	fz_text_language lang, fz_font *font, float size,
	float x, float y, const char *a, const char *b)
{
	struct text_walk_state state;
	fz_add_layout_line(ctx, out, x, y, size, a);
	init_text_walk(ctx, &state, lang, font, a, b);
	while (next_text_walk(ctx, &state))
	{
		fz_add_layout_char(ctx, out, x, state.w * size, state.text);
		x += state.w * size;
	}
}

static void
layout_string_with_quadding(fz_context *ctx, fz_layout_block *out,
	fz_text_language lang, fz_font *font, float size, float lineheight,
	float xorig, float y, const char *a, float maxw, int q)
{
	const char *b;
	float x = 0, w;
	int add_line_at_end = 0;

	if (!*a)
		add_line_at_end = 1;

	while (*a)
	{
		w = break_string(ctx, lang, font, size, a, &b, maxw);
		if (b > a)
		{
			if (q > 0)
			{
				if (q == 1)
					x = (maxw - w) / 2;
				else
					x = (maxw - w);
			}
			if (b[-1] == '\n' || b[-1] == '\r')
			{
				layout_string(ctx, out, lang, font, size, xorig+x, y, a, b-1);
				add_line_at_end = 1;
			}
			else
			{
				layout_string(ctx, out, lang, font, size, xorig+x, y, a, b);
				add_line_at_end = 0;
			}
			a = b;
			y -= lineheight;
		}
	}
	if (add_line_at_end)
		fz_add_layout_line(ctx, out, xorig, y, size, a);
}

static const char *full_font_name(const char **name)
{
	if (!strcmp(*name, "Cour")) return "Courier";
	if (!strcmp(*name, "Helv")) return "Helvetica";
	if (!strcmp(*name, "TiRo")) return "Times-Roman";
	if (!strcmp(*name, "Symb")) return "Symbol";
	if (!strcmp(*name, "ZaDb")) return "ZapfDingbats";
	return *name = "Helv", "Helvetica";
}

static void
write_variable_text(fz_context *ctx, pdf_annot *annot, fz_buffer *buf, pdf_obj **res,
	fz_text_language lang, const char *text,
	const char *fontname, float size, int n, float *color, int q,
	float w, float h, float padding, float baseline, float lineheight,
	int multiline, int comb, int adjust_baseline)
{
	fz_font *font;
	pdf_obj *res_font;

	w -= padding * 2;
	h -= padding * 2;

	font = fz_new_base14_font(ctx, full_font_name(&fontname));
	fz_try(ctx)
	{
		if (!*res)
			*res = pdf_new_dict(ctx, annot->page->doc, 1);
		res_font = pdf_dict_put_dict(ctx, *res, PDF_NAME(Font), 1);
		add_required_fonts(ctx, annot->page->doc, res_font, lang, font, fontname, text);

		if (size == 0)
		{
			if (multiline)
				size = 12;
			else
			{
				size = w / measure_string(ctx, lang, font, text);
				if (size > h)
					size = h;
			}
		}

		lineheight = size * lineheight;
		baseline = size * baseline;

		if (adjust_baseline)
		{
			/* Make sure baseline is inside rectangle */
			if (baseline + 0.2f * size > h)
				baseline = h - 0.2f * size;
		}

		fz_append_string(ctx, buf, "BT\n");
		if (n == 4)
			fz_append_printf(ctx, buf, "%g %g %g %g k\n", color[0], color[1], color[2], color[3]);
		else if (n == 3)
			fz_append_printf(ctx, buf, "%g %g %g rg\n", color[0], color[1], color[2]);
		else if (n == 1)
			fz_append_printf(ctx, buf, "%g g\n", color[0]);
		else if (n == 0)
			fz_append_printf(ctx, buf, "0 g\n");
		if (multiline)
		{
			fz_append_printf(ctx, buf, "%g %g Td\n", padding, padding+h-baseline+lineheight);
			write_string_with_quadding(ctx, buf, lang, fontname, font, size, lineheight, text, w, q);
		}
		else if (comb > 0)
		{
			float ty = (h - size) / 2;
			fz_append_printf(ctx, buf, "%g %g Td\n", padding, padding+h-baseline-ty);
			write_comb_string(ctx, buf, lang, fontname, font, size, text, (w * 1000 / size) / comb);
		}
		else
		{
			float tx = 0, ty = (h - size) / 2;
			if (q > 0)
			{
				float tw = measure_string(ctx, lang, font, text) * size;
				if (q == 1)
					tx = (w - tw) / 2;
				else
					tx = (w - tw);
			}
			fz_append_printf(ctx, buf, "%g %g Td\n", padding+tx, padding+h-baseline-ty);
			write_string(ctx, buf, lang, font, fontname, size, text, text + strlen(text));
		}
		fz_append_string(ctx, buf, "ET\n");
	}
	fz_always(ctx)
		fz_drop_font(ctx, font);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
layout_variable_text(fz_context *ctx, fz_layout_block *out,
	const char *text, fz_text_language lang, const char *fontname, float size, int q,
	float x, float y, float w, float h, float padding, float baseline, float lineheight,
	int multiline, int comb, int adjust_baseline)
{
	fz_font *font;

	w -= padding * 2;
	h -= padding * 2;

	font = fz_new_base14_font(ctx, full_font_name(&fontname));
	fz_try(ctx)
	{
		if (size == 0)
		{
			if (multiline)
				size = 12;
			else
			{
				size = w / measure_string(ctx, lang, font, text);
				if (size > h)
					size = h;
			}
		}

		lineheight = size * lineheight;
		baseline = size * baseline;

		if (adjust_baseline)
		{
			/* Make sure baseline is inside rectangle */
			if (baseline + 0.2f * size > h)
				baseline = h - 0.2f * size;
		}

		if (multiline)
		{
			x += padding;
			y += padding + h - baseline;
			layout_string_with_quadding(ctx, out, lang, font, size, lineheight, x, y, text, w, q);
		}
		else if (comb > 0)
		{
			float ty = (h - size) / 2;
			x += padding;
			y += padding + h - baseline - ty;
			layout_comb_string(ctx, out, x, y, text, text + strlen(text), font, size, w / comb);
		}
		else
		{
			float tx = 0, ty = (h - size) / 2;
			if (q > 0)
			{
				float tw = measure_string(ctx, lang, font, text) * size;
				if (q == 1)
					tx = (w - tw) / 2;
				else
					tx = (w - tw);
			}
			x += padding + tx;
			y += padding + h - baseline - ty;
			layout_string(ctx, out, lang, font, size, x, y, text, text + strlen(text));
		}
	}
	fz_always(ctx)
		fz_drop_font(ctx, font);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pdf_write_free_text_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf,
	fz_rect *rect, fz_rect *bbox, fz_matrix *matrix, pdf_obj **res)
{
	const char *font;
	float size, color[4];
	const char *text;
	float w, h, t, b;
	int q, r, n;
	int lang;

	/* /Rotate is an undocumented annotation property supported by Adobe */
	text = pdf_annot_contents(ctx, annot);
	r = pdf_dict_get_int(ctx, annot->obj, PDF_NAME(Rotate));
	q = pdf_annot_quadding(ctx, annot);
	pdf_annot_default_appearance(ctx, annot, &font, &size, &n, color);
	lang = pdf_annot_language(ctx, annot);

	w = rect->x1 - rect->x0;
	h = rect->y1 - rect->y0;
	if (r == 90 || r == 270)
		t = h, h = w, w = t;

	*matrix = fz_rotate(r);
	*bbox = fz_make_rect(0, 0, w, h);

	pdf_write_opacity(ctx, annot, buf, res);

	if (pdf_write_fill_color_appearance(ctx, annot, buf))
		fz_append_printf(ctx, buf, "0 0 %g %g re\nf\n", w, h);

	b = pdf_write_border_appearance(ctx, annot, buf);
	if (b > 0)
	{
		if (n == 4)
			fz_append_printf(ctx, buf, "%g %g %g %g K\n", color[0], color[1], color[2], color[3]);
		else if (n == 3)
			fz_append_printf(ctx, buf, "%g %g %g RG\n", color[0], color[1], color[2]);
		else if (n == 1)
			fz_append_printf(ctx, buf, "%g G\n", color[0]);
		else if (n == 0)
			fz_append_printf(ctx, buf, "0 G\n");
		fz_append_printf(ctx, buf, "%g %g %g %g re\nS\n", b/2, b/2, w-b, h-b);
	}

	fz_append_printf(ctx, buf, "%g %g %g %g re\nW\nn\n", b, b, w-b*2, h-b*2);

	write_variable_text(ctx, annot, buf, res, lang, text, font, size, n, color, q, w, h, b*2,
		0.8f, 1.2f, 1, 0, 0);
}

static void
pdf_write_tx_widget_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf,
	fz_rect *rect, fz_rect *bbox, fz_matrix *matrix, pdf_obj **res,
	const char *text, int ff)
{
	fz_text_language lang;
	const char *font;
	float size, color[4];
	float w, h, t, b;
	int has_bc = 0;
	int q, r, n;

	r = pdf_dict_get_int(ctx, pdf_dict_get(ctx, annot->obj, PDF_NAME(MK)), PDF_NAME(R));
	q = pdf_annot_quadding(ctx, annot);
	pdf_annot_default_appearance(ctx, annot, &font, &size, &n, color);
	lang = pdf_annot_language(ctx, annot);

	w = rect->x1 - rect->x0;
	h = rect->y1 - rect->y0;
	r = r % 360;
	if (r == 90 || r == 270)
		t = h, h = w, w = t;
	*matrix = fz_rotate(r);
	*bbox = fz_make_rect(0, 0, w, h);

	fz_append_string(ctx, buf, "/Tx BMC\nq\n");

	if (pdf_write_MK_BG_appearance(ctx, annot, buf))
		fz_append_printf(ctx, buf, "0 0 %g %g re\nf\n", w, h);

	b = pdf_write_border_appearance(ctx, annot, buf);
	if (b > 0 && pdf_write_MK_BC_appearance(ctx, annot, buf))
	{
		fz_append_printf(ctx, buf, "%g %g %g %g re\ns\n", b/2, b/2, w-b, h-b);
		has_bc = 1;
	}

	fz_append_printf(ctx, buf, "%g %g %g %g re\nW\nn\n", b, b, w-b*2, h-b*2);

	if (ff & PDF_TX_FIELD_IS_MULTILINE)
	{
		write_variable_text(ctx, annot, buf, res, lang, text, font, size, n, color, q, w, h, b*2,
			1.116f, 1.116f, 1, 0, 1);
	}
	else if (ff & PDF_TX_FIELD_IS_COMB)
	{
		int maxlen = pdf_to_int(ctx, pdf_dict_get_inheritable(ctx, annot->obj, PDF_NAME(MaxLen)));
		if (has_bc && maxlen > 1)
		{
			float cell_w = (w - 2 * b) / maxlen;
			int i;
			for (i = 1; i < maxlen; ++i)
			{
				float x = b + cell_w * i;
				fz_append_printf(ctx, buf, "%g %g m %g %g l s\n", x, b, x, h-b);
			}
		}
		write_variable_text(ctx, annot, buf, res, lang, text, font, size, n, color, q, w, h, 0,
			0.8f, 1.2f, 0, maxlen, 0);
	}
	else
	{
		write_variable_text(ctx, annot, buf, res, lang, text, font, size, n, color, q, w, h, b*2,
			0.8f, 1.2f, 0, 0, 0);
	}

	fz_append_string(ctx, buf, "Q\nEMC\n");
}

fz_layout_block *
pdf_layout_text_widget(fz_context *ctx, pdf_annot *annot)
{
	fz_text_language lang;
	fz_layout_block *out;
	const char *font;
	const char *text;
	fz_rect rect;
	float size, color[4];
	float w, h, t, b, x, y;
	int q, r, n;
	int ff;

	rect = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
	text = pdf_field_value(ctx, annot->obj);
	ff = pdf_field_flags(ctx, annot->obj);

	b = pdf_annot_border(ctx, annot);
	r = pdf_dict_get_int(ctx, pdf_dict_get(ctx, annot->obj, PDF_NAME(MK)), PDF_NAME(R));
	q = pdf_annot_quadding(ctx, annot);
	pdf_annot_default_appearance(ctx, annot, &font, &size, &n, color);
	lang = pdf_annot_language(ctx, annot);

	w = rect.x1 - rect.x0;
	h = rect.y1 - rect.y0;
	r = r % 360;
	if (r == 90 || r == 270)
		t = h, h = w, w = t;

	x = rect.x0;
	y = rect.y0;

	out = fz_new_layout(ctx);
	fz_try(ctx)
	{
		pdf_page_transform(ctx, annot->page, NULL, &out->matrix);
		out->matrix = fz_concat(out->matrix, fz_rotate(r));
		out->inv_matrix = fz_invert_matrix(out->matrix);

		if (ff & PDF_TX_FIELD_IS_MULTILINE)
		{
			layout_variable_text(ctx, out, text, lang, font, size, q, x, y, w, h, b*2, 1.116f, 1.116f, 1, 0, 1);
		}
		else if (ff & PDF_TX_FIELD_IS_COMB)
		{
			int maxlen = pdf_to_int(ctx, pdf_dict_get_inheritable(ctx, annot->obj, PDF_NAME(MaxLen)));
			layout_variable_text(ctx, out, text, lang, font, size, q, x, y, w, h, 0, 0.8f, 1.2f, 0, maxlen, 0);
		}
		else
		{
			layout_variable_text(ctx, out, text, lang, font, size, q, x, y, w, h, b*2, 0.8f, 1.2f, 0, 0, 0);
		}
	}
	fz_catch(ctx)
	{
		fz_drop_layout(ctx, out);
		fz_rethrow(ctx);
	}
	return out;
}

static void
pdf_write_ch_widget_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf,
	fz_rect *rect, fz_rect *bbox, fz_matrix *matrix, pdf_obj **res)
{
	int ff = pdf_field_flags(ctx, annot->obj);
	if (ff & PDF_CH_FIELD_IS_COMBO)
	{
		/* TODO: Pop-down arrow */
		pdf_write_tx_widget_appearance(ctx, annot, buf, rect, bbox, matrix, res,
			pdf_field_value(ctx, annot->obj), 0);
	}
	else
	{
		fz_buffer *text = fz_new_buffer(ctx, 1024);
		fz_try(ctx)
		{
			pdf_obj *opt = pdf_dict_get(ctx, annot->obj, PDF_NAME(Opt));
			int i = pdf_dict_get_int(ctx, annot->obj, PDF_NAME(TI));
			int n = pdf_array_len(ctx, opt);
			/* TODO: Scrollbar */
			/* TODO: Highlight selected items */
			if (i < 0)
				i = 0;
			for (; i < n; ++i)
			{
				pdf_obj *val = pdf_array_get(ctx, opt, i);
				if (pdf_is_array(ctx, val))
					fz_append_string(ctx, text, pdf_array_get_text_string(ctx, val, 1));
				else
					fz_append_string(ctx, text, pdf_to_text_string(ctx, val));
				fz_append_byte(ctx, text, '\n');
			}
			pdf_write_tx_widget_appearance(ctx, annot, buf, rect, bbox, matrix, res,
				fz_string_from_buffer(ctx, text), PDF_TX_FIELD_IS_MULTILINE);
		}
		fz_always(ctx)
			fz_drop_buffer(ctx, text);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
}

static void
pdf_write_sig_widget_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf,
	fz_rect *rect, fz_rect *bbox, fz_matrix *matrix, pdf_obj **res)
{
	float x0 = rect->x0 + 1;
	float y0 = rect->y0 + 1;
	float x1 = rect->x1 - 1;
	float y1 = rect->y1 - 1;
	float w = x1 - x0;
	float h = y1 - y0;
	fz_append_printf(ctx, buf, "1 w\n0 G\n");
	fz_append_printf(ctx, buf, "%g %g %g %g re\n", x0, y0, w, h);
	fz_append_printf(ctx, buf, "%g %g m %g %g l\n", x0, y0, x1, y1);
	fz_append_printf(ctx, buf, "%g %g m %g %g l\n", x1, y0, x0, y1);
	fz_append_printf(ctx, buf, "s\n");
	*bbox = *rect;
	*matrix = fz_identity;
}

static void
pdf_write_widget_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf,
	fz_rect *rect, fz_rect *bbox, fz_matrix *matrix, pdf_obj **res)
{
	pdf_obj *ft = pdf_dict_get_inheritable(ctx, annot->obj, PDF_NAME(FT));
	if (pdf_name_eq(ctx, ft, PDF_NAME(Tx)))
	{
		int ff = pdf_field_flags(ctx, annot->obj);
		char *format = NULL;
		const char *text = NULL;
		if (!annot->ignore_trigger_events)
		{
			format = pdf_field_event_format(ctx, annot->page->doc, annot->obj);
			if (format)
				text = format;
			else
				text = pdf_field_value(ctx, annot->obj);
		}
		else
		{
			text = pdf_field_value(ctx, annot->obj);
		}
		fz_try(ctx)
			pdf_write_tx_widget_appearance(ctx, annot, buf, rect, bbox, matrix, res, text, ff);
		fz_always(ctx)
			fz_free(ctx, format);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
	else if (pdf_name_eq(ctx, ft, PDF_NAME(Ch)))
	{
		pdf_write_ch_widget_appearance(ctx, annot, buf, rect, bbox, matrix, res);
	}
	else if (pdf_name_eq(ctx, ft, PDF_NAME(Sig)))
	{
		pdf_write_sig_widget_appearance(ctx, annot, buf, rect, bbox, matrix, res);
	}
	else
	{
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot create appearance stream for %s widgets", pdf_to_name(ctx, ft));
	}
}

static void
pdf_write_appearance(fz_context *ctx, pdf_annot *annot, fz_buffer *buf,
	fz_rect *rect, fz_rect *bbox, fz_matrix *matrix, pdf_obj **res)
{
	switch (pdf_annot_type(ctx, annot))
	{
	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot create appearance stream for %s annotations",
			pdf_dict_get_name(ctx, annot->obj, PDF_NAME(Subtype)));
	case PDF_ANNOT_WIDGET:
		pdf_write_widget_appearance(ctx, annot, buf, rect, bbox, matrix, res);
		break;
	case PDF_ANNOT_INK:
		pdf_write_ink_appearance(ctx, annot, buf, rect, res);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_POLYGON:
		pdf_write_polygon_appearance(ctx, annot, buf, rect, res, 1);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_POLY_LINE:
		pdf_write_polygon_appearance(ctx, annot, buf, rect, res, 0);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_LINE:
		pdf_write_line_appearance(ctx, annot, buf, rect, res);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_SQUARE:
		pdf_write_square_appearance(ctx, annot, buf, rect, res);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_CIRCLE:
		pdf_write_circle_appearance(ctx, annot, buf, rect, res);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_CARET:
		pdf_write_caret_appearance(ctx, annot, buf, rect, bbox, res);
		*matrix = fz_identity;
		break;
	case PDF_ANNOT_TEXT:
	case PDF_ANNOT_FILE_ATTACHMENT:
	case PDF_ANNOT_SOUND:
		pdf_write_icon_appearance(ctx, annot, buf, rect, bbox, res);
		*matrix = fz_identity;
		break;
	case PDF_ANNOT_HIGHLIGHT:
		pdf_write_highlight_appearance(ctx, annot, buf, rect, res);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_UNDERLINE:
		pdf_write_underline_appearance(ctx, annot, buf, rect, res);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_STRIKE_OUT:
		pdf_write_strike_out_appearance(ctx, annot, buf, rect, res);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_SQUIGGLY:
		pdf_write_squiggly_appearance(ctx, annot, buf, rect, res);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_REDACT:
		pdf_write_redact_appearance(ctx, annot, buf, rect, res);
		*matrix = fz_identity;
		*bbox = *rect;
		break;
	case PDF_ANNOT_STAMP:
		pdf_write_stamp_appearance(ctx, annot, buf, rect, bbox, res);
		*matrix = fz_identity;
		break;
	case PDF_ANNOT_FREE_TEXT:
		pdf_write_free_text_appearance(ctx, annot, buf, rect, bbox, matrix, res);
		break;
	}
}

static pdf_obj *draw_push_button(fz_context *ctx, pdf_annot *annot, fz_rect bbox, fz_matrix matrix, float w, float h,
	const char *caption, const char *font, float size, int n, float *color,
	int down)
{
	pdf_obj *ap, *res = NULL;
	fz_buffer *buf;
	float bc[3] = { 0, 0, 0 };
	float bg[3] = { 0.8f, 0.8f, 0.8f };
	float hi[3], sh[3];
	int has_bg, has_bc;
	float b;
	int i;

	buf = fz_new_buffer(ctx, 1024);
	fz_var(res);
	fz_try(ctx)
	{
		b = pdf_annot_border(ctx, annot);
		has_bc = pdf_annot_MK_BC_rgb(ctx, annot, bc);
		has_bg = pdf_annot_MK_BG_rgb(ctx, annot, bg);

		for (i = 0; i < 3; ++i)
		{
			if (down)
			{
				sh[i] = 1 - (1 - bg[i]) / 2;
				hi[i] = bg[i] / 2;
			}
			else
			{
				hi[i] = 1 - (1 - bg[i]) / 2;
				sh[i] = bg[i] / 2;
			}
		}

		fz_append_string(ctx, buf, "q\n");
		fz_append_printf(ctx, buf, "%g w\n", b);
		if (has_bg)
		{
			fz_append_printf(ctx, buf, "%g %g %g rg\n", bg[0], bg[1], bg[2]);
			fz_append_printf(ctx, buf, "0 0 %g %g re\nf\n", 0, 0, w, h);
		}
		if (has_bc && b > 0)
		{
			fz_append_printf(ctx, buf, "%g %g %g RG\n", bc[0], bc[1], bc[2]);
			fz_append_printf(ctx, buf, "%g %g %g %g re\nS\n", b/2, b/2, w-b, h-b);
		}
		if (has_bg)
		{
			fz_append_printf(ctx, buf, "%g %g %g rg\n", hi[0], hi[1], hi[2]);
			fz_append_printf(ctx, buf, "%g %g m %g %g l %g %g l %g %g l %g %g l %g %g l f\n",
				b, b, b, h-b, w-b, h-b, w-b-2, h-b-2, b+2, h-b-2, b+2, b+2);
			fz_append_printf(ctx, buf, "%g %g %g rg\n", sh[0], sh[1], sh[2]);
			fz_append_printf(ctx, buf, "%g %g m %g %g l %g %g l %g %g l %g %g l %g %g l f\n",
				b, b, b+2, b+2, w-b-2, b+2, w-b-2, h-b-2, w-b, h-b, w-b, b);
		}
		if (down)
			fz_append_string(ctx, buf, "1 0 0 1 2 -2 cm\n");
		write_variable_text(ctx, annot, buf, &res, FZ_LANG_UNSET, caption, font, size, n, color, 1, w, h, b+6, 0.8f, 1.2f, 0, 0, 0);
		fz_append_string(ctx, buf, "Q\n");

		ap = pdf_new_xobject(ctx, annot->page->doc, bbox, matrix, res, buf);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, res);
		fz_drop_buffer(ctx, buf);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
	return ap;
}

static pdf_obj *draw_radio_button(fz_context *ctx, pdf_annot *annot, fz_rect bbox, fz_matrix matrix, float w, float h, int yes)
{
	pdf_obj *ap;
	fz_buffer *buf;
	float b;

	buf = fz_new_buffer(ctx, 1024);
	fz_try(ctx)
	{
		fz_append_string(ctx, buf, "q\n");
		if (pdf_write_MK_BG_appearance(ctx, annot, buf))
		{
			draw_circle_in_box(ctx, buf, 0, 0, 0, w, h);
			fz_append_string(ctx, buf, "f\n");
		}
		b = pdf_write_border_appearance(ctx, annot, buf);
		if (b > 0 && pdf_write_MK_BC_appearance(ctx, annot, buf))
		{
			draw_circle_in_box(ctx, buf, b, 0, 0, w, h);
			fz_append_string(ctx, buf, "s\n");
		}
		if (yes)
		{
			fz_append_string(ctx, buf, "0 g\n");
			draw_circle(ctx, buf, (w-b*2)/4, (h-b*2)/4, w/2, h/2);
			fz_append_string(ctx, buf, "f\n");
		}
		fz_append_string(ctx, buf, "Q\n");
		ap = pdf_new_xobject(ctx, annot->page->doc, bbox, matrix, NULL, buf);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return ap;
}

static pdf_obj *draw_check_button(fz_context *ctx, pdf_annot *annot, fz_rect bbox, fz_matrix matrix, float w, float h, int yes)
{
	float black[1] = { 0 };
	pdf_obj *ap, *res = NULL;
	fz_buffer *buf;
	float b;

	fz_var(res);

	buf = fz_new_buffer(ctx, 1024);
	fz_try(ctx)
	{
		fz_append_string(ctx, buf, "q\n");
		if (pdf_write_MK_BG_appearance(ctx, annot, buf))
			fz_append_printf(ctx, buf, "0 0 %g %g re\nf\n", w, h);
		b = pdf_write_border_appearance(ctx, annot, buf);
		if (b > 0 && pdf_write_MK_BC_appearance(ctx, annot, buf))
			fz_append_printf(ctx, buf, "%g %g %g %g re\nS\n", b/2, b/2, w-b, h-b);
		if (yes)
			write_variable_text(ctx, annot, buf, &res, FZ_LANG_UNSET, "3", "ZaDb", h, nelem(black), black, 0, w, h, b+h/10, 0.8f, 1.2f, 0, 0, 0);
		fz_append_string(ctx, buf, "Q\n");
		ap = pdf_new_xobject(ctx, annot->page->doc, bbox, matrix, res, buf);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, res);
		fz_drop_buffer(ctx, buf);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
	return ap;
}

static void pdf_update_button_appearance(fz_context *ctx, pdf_annot *annot)
{
	int ff = pdf_field_flags(ctx, annot->obj);
	fz_rect rect = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
	fz_matrix matrix;
	fz_rect bbox;
	float w, h, t;
	int r;

	r = pdf_dict_get_int(ctx, pdf_dict_get(ctx, annot->obj, PDF_NAME(MK)), PDF_NAME(R));
	w = rect.x1 - rect.x0;
	h = rect.y1 - rect.y0;
	r = r % 360;
	if (r == 90 || r == 270)
		t = h, h = w, w = t;
	matrix = fz_rotate(r);
	bbox = fz_make_rect(0, 0, w, h);


	if (ff & PDF_BTN_FIELD_IS_PUSHBUTTON)
	{
		pdf_obj *ap_n = NULL;
		pdf_obj *ap_d = NULL;
		fz_var(ap_n);
		fz_var(ap_d);
		fz_try(ctx)
		{
			pdf_obj *ap, *MK, *CA, *AC;
			const char *font;
			const char *label;
			float size, color[4];
			int n;

			pdf_annot_default_appearance(ctx, annot, &font, &size, &n, color);

			MK = pdf_dict_get(ctx, annot->obj, PDF_NAME(MK));
			CA = pdf_dict_get(ctx, MK, PDF_NAME(CA));
			AC = pdf_dict_get(ctx, MK, PDF_NAME(AC));

			label = pdf_to_text_string(ctx, CA);
			ap_n = draw_push_button(ctx, annot, bbox, matrix, w, h, label, font, size, n, color, 0);

			label = pdf_to_text_string(ctx, AC ? AC : CA);
			ap_d = draw_push_button(ctx, annot, bbox, matrix, w, h, label, font, size, n, color, 1);

			ap = pdf_dict_put_dict(ctx, annot->obj, PDF_NAME(AP), 2);
			pdf_dict_put(ctx, ap, PDF_NAME(N), ap_n);
			pdf_dict_put(ctx, ap, PDF_NAME(D), ap_d);
		}
		fz_always(ctx)
		{
			pdf_drop_obj(ctx, ap_n);
			pdf_drop_obj(ctx, ap_d);
		}
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
	else
	{
		pdf_obj *as_yes = NULL;
		pdf_obj *ap_off = NULL;
		pdf_obj *ap_yes = NULL;
		fz_var(ap_off);
		fz_var(ap_yes);
		fz_var(as_yes);
		fz_try(ctx)
		{
			pdf_obj *ap, *ap_n, *as;

			if (w > h) w = h;
			if (h > w) h = w;

			if (ff & PDF_BTN_FIELD_IS_RADIO)
			{
				ap_off = draw_radio_button(ctx, annot, bbox, matrix, w, h, 0);
				ap_yes = draw_radio_button(ctx, annot, bbox, matrix, w, h, 1);
			}
			else
			{
				ap_off = draw_check_button(ctx, annot, bbox, matrix, w, h, 0);
				ap_yes = draw_check_button(ctx, annot, bbox, matrix, w, h, 1);
			}

			as = pdf_dict_get(ctx, annot->obj, PDF_NAME(AS));
			if (!as)
			{
				pdf_dict_put(ctx, annot->obj, PDF_NAME(AS), PDF_NAME(Off));
				as = PDF_NAME(Off);
			}

			if (as == PDF_NAME(Off))
				as_yes = pdf_keep_obj(ctx, pdf_button_field_on_state(ctx, annot->obj));
			else
				as_yes = pdf_keep_obj(ctx, as);

			ap = pdf_dict_put_dict(ctx, annot->obj, PDF_NAME(AP), 2);
			ap_n = pdf_dict_put_dict(ctx, ap, PDF_NAME(N), 2);
			pdf_dict_put(ctx, ap_n, PDF_NAME(Off), ap_off);
			pdf_dict_put(ctx, ap_n, as_yes, ap_yes);
		}
		fz_always(ctx)
		{
			pdf_drop_obj(ctx, as_yes);
			pdf_drop_obj(ctx, ap_yes);
			pdf_drop_obj(ctx, ap_off);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}
	pdf_set_annot_resynthesised(ctx, annot);
}

static void draw_logo(fz_context *ctx, fz_path *path)
{
	/* Use mupdf logo for signature appearance background. */
	fz_moveto(ctx, path, 122.25f, 0.0f);
	fz_lineto(ctx, path, 122.25f, 14.249f);
	fz_curveto(ctx, path, 125.98f, 13.842f, 129.73f, 13.518f, 133.5f, 13.277f);
	fz_lineto(ctx, path, 133.5f, 0.0f);
	fz_lineto(ctx, path, 122.25f, 0.0f);
	fz_closepath(ctx, path);
	fz_moveto(ctx, path, 140.251f, 0.0f);
	fz_lineto(ctx, path, 140.251f, 12.935f);
	fz_curveto(ctx, path, 152.534f, 12.477f, 165.03f, 12.899f, 177.75f, 14.249f);
	fz_lineto(ctx, path, 177.75f, 21.749f);
	fz_curveto(ctx, path, 165.304f, 20.413f, 152.809f, 19.871f, 140.251f, 20.348f);
	fz_lineto(ctx, path, 140.251f, 39.0f);
	fz_lineto(ctx, path, 133.5f, 39.0f);
	fz_lineto(ctx, path, 133.5f, 20.704f);
	fz_curveto(ctx, path, 129.756f, 20.956f, 126.006f, 21.302f, 122.25f, 21.749f);
	fz_lineto(ctx, path, 122.25f, 50.999f);
	fz_lineto(ctx, path, 177.751f, 50.999f);
	fz_lineto(ctx, path, 177.751f, 0.0f);
	fz_lineto(ctx, path, 140.251f, 0.0f);
	fz_closepath(ctx, path);
	fz_moveto(ctx, path, 23.482f, 129.419f);
	fz_curveto(ctx, path, -20.999f, 199.258f, -0.418f, 292.039f, 69.42f, 336.519f);
	fz_curveto(ctx, path, 139.259f, 381.0f, 232.04f, 360.419f, 276.52f, 290.581f);
	fz_curveto(ctx, path, 321.001f, 220.742f, 300.42f, 127.961f, 230.582f, 83.481f);
	fz_curveto(ctx, path, 160.743f, 39.0f, 67.962f, 59.581f, 23.482f, 129.419f);
	fz_closepath(ctx, path);
	fz_moveto(ctx, path, 254.751f, 128.492f);
	fz_curveto(ctx, path, 303.074f, 182.82f, 295.364f, 263.762f, 237.541f, 309.165f);
	fz_curveto(ctx, path, 179.718f, 354.568f, 93.57f, 347.324f, 45.247f, 292.996f);
	fz_curveto(ctx, path, -3.076f, 238.668f, 4.634f, 157.726f, 62.457f, 112.323f);
	fz_curveto(ctx, path, 120.28f, 66.92f, 206.428f, 74.164f, 254.751f, 128.492f);
	fz_closepath(ctx, path);
	fz_moveto(ctx, path, 111.0f, 98.999f);
	fz_curveto(ctx, path, 87.424f, 106.253f, 68.25f, 122.249f, 51.75f, 144.749f);
	fz_lineto(ctx, path, 103.5f, 297.749f);
	fz_lineto(ctx, path, 213.75f, 298.499f);
	fz_curveto(ctx, path, 206.25f, 306.749f, 195.744f, 311.478f, 185.25f, 314.249f);
	fz_curveto(ctx, path, 164.22f, 319.802f, 141.22f, 319.775f, 120.0f, 314.999f);
	fz_curveto(ctx, path, 96.658f, 309.745f, 77.25f, 298.499f, 55.5f, 283.499f);
	fz_curveto(ctx, path, 69.75f, 299.249f, 84.617f, 311.546f, 102.75f, 319.499f);
	fz_curveto(ctx, path, 117.166f, 325.822f, 133.509f, 327.689f, 149.25f, 327.749f);
	fz_curveto(ctx, path, 164.21f, 327.806f, 179.924f, 326.532f, 193.5f, 320.249f);
	fz_curveto(ctx, path, 213.95f, 310.785f, 232.5f, 294.749f, 245.25f, 276.749f);
	fz_lineto(ctx, path, 227.25f, 276.749f);
	fz_curveto(ctx, path, 213.963f, 276.749f, 197.25f, 263.786f, 197.25f, 250.499f);
	fz_lineto(ctx, path, 197.25f, 112.499f);
	fz_curveto(ctx, path, 213.75f, 114.749f, 228.0f, 127.499f, 241.5f, 140.999f);
	fz_curveto(ctx, path, 231.75f, 121.499f, 215.175f, 109.723f, 197.25f, 101.249f);
	fz_curveto(ctx, path, 181.5f, 95.249f, 168.412f, 94.775f, 153.0f, 94.499f);
	fz_curveto(ctx, path, 139.42f, 94.256f, 120.75f, 95.999f, 111.0f, 98.999f);
	fz_closepath(ctx, path);
	fz_moveto(ctx, path, 125.25f, 105.749f);
	fz_lineto(ctx, path, 125.25f, 202.499f);
	fz_lineto(ctx, path, 95.25f, 117.749f);
	fz_curveto(ctx, path, 105.75f, 108.749f, 114.0f, 105.749f, 125.25f, 105.749f);
	fz_closepath(ctx, path);
};

static float logo_color[3] = { (float)0xa4 / (float)0xFF, (float)0xca / (float)0xFF, (float)0xf5 / (float)0xFF };

fz_display_list *
pdf_signature_appearance_signed(fz_context *ctx, fz_rect rect, fz_text_language lang, fz_image *img, const char *left_text, const char *right_text, int include_logo)
{
	fz_display_list *dlist = NULL;
	fz_device *dev = NULL;
	fz_text *text = NULL;
	fz_colorspace *cs = NULL;
	fz_path *path = NULL;
	fz_font *font = NULL;

	fz_var(path);
	fz_var(dlist);
	fz_var(dev);
	fz_var(text);
	fz_var(font);
	fz_try(ctx)
	{
		fz_rect prect;
		fz_rect logo_bounds;
		fz_matrix logo_tm;
		float color[] = { 0.0, 0.0, 0.0 };

		font = fz_new_base14_font(ctx, "Helvetica");

		dlist = fz_new_display_list(ctx, rect);
		dev = fz_new_list_device(ctx, dlist);
		cs = fz_device_rgb(ctx);

		if (include_logo)
		{
			path = fz_new_path(ctx);
			draw_logo(ctx, path);
			logo_bounds = fz_bound_path(ctx, path, NULL, fz_identity);
			logo_tm = center_rect_within_rect(logo_bounds, rect);
			fz_fill_path(ctx, dev, path, 0, logo_tm, cs, logo_color, 1.0f, fz_default_color_params);
		}

		prect = rect;
		/* If there is to be info on the right then use only the left half of the rectangle for
		 * what is intended for the left */
		if (right_text)
			prect.x1 = (prect.x0 + prect.x1) / 2.0f;

		if (img)
		{
			float img_aspect = (float) img->w / img->h;
			float rectw = prect.x1 - prect.x0;
			float recth = prect.y1 - prect.y0;
			float midx = (prect.x0 + prect.x1) / 2.0;
			float midy = (prect.y0 + prect.y1) / 2.0;
			float rect_aspect = rectw / recth;
			float scale = img_aspect > rect_aspect ? rectw / img->w : recth / img->h;
			fz_matrix ctm = fz_pre_translate(fz_pre_scale(fz_translate(midx, midy), scale * img->w, scale * img->h), -0.5, -0.5);
			fz_fill_image(ctx, dev, img, ctm, 1.0, fz_default_color_params);
		}

		if (left_text)
		{
			text = pdf_layout_fit_text(ctx, font, lang, left_text, prect);
			fz_fill_text(ctx, dev, text, fz_identity, cs, color, 1.0f, fz_default_color_params);
			fz_drop_text(ctx, text);
			text = NULL;
		}

		prect = rect;
		/* If there is to be info on the left then use only the right half of the rectangle for
		 * what is intended for the right */
		if (img || left_text)
			prect.x0 = (prect.x0 + prect.x1) / 2.0f;

		if (right_text)
		{
			text = pdf_layout_fit_text(ctx, font, lang, right_text, prect);
			fz_fill_text(ctx, dev, text, fz_identity, cs, color, 1.0f, fz_default_color_params);
		}
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_path(ctx, path);
		fz_drop_text(ctx, text);
		fz_drop_font(ctx, font);
	}
	fz_catch(ctx)
	{
		fz_drop_display_list(ctx, dlist);
		fz_rethrow(ctx);
	}

	return dlist;
}

fz_display_list *
pdf_signature_appearance_unsigned(fz_context *ctx, fz_rect rect, fz_text_language lang)
{
	fz_display_list *dlist = NULL;
	fz_device *dev = NULL;
	fz_text *text = NULL;
	fz_colorspace *cs = NULL;
	fz_path *path = NULL;
	fz_font *font = NULL;

	fz_var(path);
	fz_var(dlist);
	fz_var(dev);
	fz_var(text);
	fz_var(font);
	fz_try(ctx)
	{
		float text_color[] = { 1.0f, 1.0f, 1.0f };
		float arrow_color[] = { 0.95f, 0.33f, 0.18f };

		dlist = fz_new_display_list(ctx, rect);
		dev = fz_new_list_device(ctx, dlist);

		rect.y1 = rect.y0 + (rect.y1 - rect.y0) / 6;
		rect.x1 = rect.x0 + (rect.y1 - rect.y0) * 4;
		font = fz_new_base14_font(ctx, "Helvetica");

		path = fz_new_path(ctx);
		/* Draw a rectangle with a protusion to the right [xxxxx> */
		fz_moveto(ctx, path, rect.x0, rect.y0);
		fz_lineto(ctx, path, rect.x1, rect.y0);
		fz_lineto(ctx, path, rect.x1 + (rect.y1 - rect.y0) / 2.0, (rect.y0 + rect.y1) / 2.0);
		fz_lineto(ctx, path, rect.x1, rect.y1);
		fz_lineto(ctx, path, rect.x0, rect.y1);
		fz_closepath(ctx, path);
		cs = fz_device_rgb(ctx);
		fz_fill_path(ctx, dev, path, 0, fz_identity, cs, arrow_color, 1.0f, fz_default_color_params);

		text = pdf_layout_fit_text(ctx, font, lang, "SIGN", rect);
		fz_fill_text(ctx, dev, text, fz_identity, cs, text_color, 1.0f, fz_default_color_params);
		fz_drop_text(ctx, text);
		text = NULL;
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_drop_path(ctx, path);
		fz_drop_text(ctx, text);
		fz_drop_font(ctx, font);
	}
	fz_catch(ctx)
	{
		fz_drop_display_list(ctx, dlist);
		fz_rethrow(ctx);
	}

	return dlist;
}

char *
pdf_signature_info(fz_context *ctx, const char *name, pdf_pkcs7_distinguished_name *dn, const char *reason, const char *location, int64_t date, int include_labels)
{
	fz_buffer *fzbuf = NULL;
	char *dn_str = NULL;
	char *full_str = NULL;
	time_t tdate = (time_t)date;

	fz_var(fzbuf);
	fz_var(dn_str);
	fz_try(ctx)
	{
#ifdef _POSIX_SOURCE
		struct tm tmbuf, *tm = localtime_r(&tdate, &tmbuf);
#else
		struct tm *tm = localtime(&tdate);
#endif
		char now_str[40];
		size_t len = 0;
#ifdef CLUSTER
		memset(&date, 0, sizeof(date));
		memset(tm, 0, sizeof(*tm));
#endif

		fzbuf = fz_new_buffer(ctx, 256);
		if (name && strlen(name) > 0)
		{
			if (include_labels)
				fz_append_string(ctx, fzbuf, "Digitally signed by ");
			fz_append_string(ctx, fzbuf, name);
		}

		if (dn)
		{
			fz_append_string(ctx, fzbuf, "\n");
			if (include_labels)
				fz_append_string(ctx, fzbuf, "DN: ");
			dn_str = pdf_signature_format_distinguished_name(ctx, dn);
			fz_append_string(ctx, fzbuf, dn_str);
		}

		if (reason && strlen(reason) > 0)
		{
			fz_append_string(ctx, fzbuf, "\n");
			if (include_labels)
				fz_append_string(ctx, fzbuf, "Reason: ");
			fz_append_string(ctx, fzbuf, reason);
		}

		if (location && strlen(location) > 0)
		{
			fz_append_string(ctx, fzbuf, "\n");
			if (include_labels)
				fz_append_string(ctx, fzbuf, "Location: ");
			fz_append_string(ctx, fzbuf, location);
		}

		if (date >= 0)
		{
			len = strftime(now_str, sizeof now_str, "%FT%T%z", tm);
			if (len)
			{
				fz_append_string(ctx, fzbuf, "\n");
				if (include_labels)
					fz_append_string(ctx, fzbuf, "Date: ");
				fz_append_string(ctx, fzbuf, now_str);
			}
		}

		fz_terminate_buffer(ctx, fzbuf);
		(void)fz_buffer_extract(ctx, fzbuf, (unsigned char **)&full_str);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, fzbuf);
		fz_free(ctx, dn_str);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return full_str;
}

void
pdf_annot_push_local_xref(fz_context *ctx, pdf_annot *annot)
{
	pdf_document *doc = annot->page->doc;

#ifdef PDF_DEBUG_APPEARANCE_SYNTHESIS
	if (doc->local_xref_nesting == 0 && doc->local_xref)
		fz_write_printf(ctx, fz_stddbg(ctx), "push local_xref for annot\n");
#endif
	doc->local_xref_nesting++;
}

void
pdf_annot_ensure_local_xref(fz_context *ctx, pdf_annot *annot)
{
	pdf_document *doc = annot->page->doc;

	if (doc->local_xref != NULL)
		return;

#ifdef PDF_DEBUG_APPEARANCE_SYNTHESIS
	fz_write_printf(ctx, fz_stddbg(ctx), "creating local_xref\n");
#endif

	/* We have no local_xref, but we want to be using one. */
	/* First off, create one. */
	doc->local_xref = pdf_new_local_xref(ctx, doc);
}

void
pdf_annot_pop_local_xref(fz_context *ctx, pdf_annot *annot)
{
	pdf_document *doc = annot->page->doc;

	--doc->local_xref_nesting;
#ifdef PDF_DEBUG_APPEARANCE_SYNTHESIS
	if (doc->local_xref_nesting == 0 && doc->local_xref)
		fz_write_printf(ctx, fz_stddbg(ctx), "pop local_xref for annot\n");
#endif
}

void pdf_annot_pop_and_discard_local_xref(fz_context *ctx, pdf_annot *annot)
{
	pdf_document *doc = annot->page->doc;

#ifdef PDF_DEBUG_APPEARANCE_SYNTHESIS
	if (doc->local_xref)
		fz_write_printf(ctx, fz_stddbg(ctx), "pop and discard local_xref for annot\n");
#endif
	--doc->local_xref_nesting;
	assert(doc->local_xref_nesting == 0);
	pdf_drop_local_xref_and_resources(ctx, doc);
}

static void pdf_update_appearance(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *subtype;
	pdf_obj *ft = NULL;
	pdf_obj *ap_n;
	int pop_local_xref = 1;

retry_after_repair:
	/* Must have any local xref in place in order to check if it's dirty. */
	pdf_annot_push_local_xref(ctx, annot);

	pdf_begin_implicit_operation(ctx, annot->page->doc);
	fz_start_throw_on_repair(ctx);

	fz_var(pop_local_xref);

	fz_try(ctx)
	{
		int needs_resynth;
		int local_synthesis = 0;

		/* Never update Popup and Link annotations */
		subtype = pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype));
		if (subtype == PDF_NAME(Popup) || subtype == PDF_NAME(Link))
			break;

		/* Never update signed Signature widgets */
		if (subtype == PDF_NAME(Widget))
		{
			ft = pdf_dict_get_inheritable(ctx, annot->obj, PDF_NAME(FT));
			if (ft == PDF_NAME(Sig))
			{
				/* We cannot synthesise an appearance for a signed Sig, so don't even try. */
				if (pdf_signature_is_signed(ctx, annot->page->doc, annot->obj))
					break;
			}
		}

		/* Check if the field is dirtied by JS events */
		if (pdf_obj_is_dirty(ctx, annot->obj))
			pdf_annot_request_resynthesis(ctx, annot);

		/* Find the current appearance stream, if one exists. */
		ap_n = pdf_annot_ap(ctx, annot);

		/* If there is no appearance stream, we need to create a local one for display purposes. */
		if (!ap_n)
			local_synthesis = 1;

		/* Ignore appearance streams not created by us (so not local)
		 * for unsigned digital signature widgets. They are often blank
		 * and we want the "sign" arrow to be visible. Never write back
		 * the forced appearance stream for unsigned signatures. */
		if (subtype == PDF_NAME(Widget) && ft == PDF_NAME(Sig))
		{
			if (ap_n && !pdf_is_local_object(ctx, annot->page->doc, ap_n))
				local_synthesis = 1;
		}

		/* We need to put this appearance stream back into the document. */
		needs_resynth = pdf_annot_needs_resynthesis(ctx, annot);
		if (needs_resynth)
			local_synthesis = 0;

		/* Some appearances can NEVER be resynthesised. Spot those here. */
		if (needs_resynth)
		{
			if (pdf_name_eq(ctx, pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype)), PDF_NAME(Stamp)))
			{
				/* Don't resynthesize Stamps with non-standard names if
				 * they already have an appearance. These usually have
				 * custom images already set for their appearance.
				 */
				if (!pdf_annot_is_standard_stamp(ctx, annot) && ap_n)
				{
					/* However, we allow changing the Rect even if we don't
					 * resynthesize the appearance. This should also count
					 * as having a changed appearance. */
					pdf_set_annot_resynthesised(ctx, annot);
					needs_resynth = 0;
				}
			}
		}

		if (local_synthesis || needs_resynth)
		{
			fz_display_list *dlist;
			fz_rect rect, bbox;
			fz_buffer *buf;
			pdf_obj *res = NULL;
			pdf_obj *new_ap_n = NULL;
			fz_var(res);
			fz_var(new_ap_n);

#ifdef PDF_DEBUG_APPEARANCE_SYNTHESIS
			fz_write_printf(ctx, fz_stddbg(ctx), "Update Appearance: %d\n", pdf_to_num(ctx, annot->obj));
			pdf_debug_obj(ctx, annot->obj);
			fz_write_printf(ctx, fz_stddbg(ctx), "\n");
#endif

			if (local_synthesis)
			{
#ifdef PDF_DEBUG_APPEARANCE_SYNTHESIS
				fz_write_printf(ctx, fz_stddbg(ctx), "Local synthesis\n");
#endif
				pdf_annot_ensure_local_xref(ctx, annot);
			}
			else
			{
#ifdef PDF_DEBUG_APPEARANCE_SYNTHESIS
				fz_write_printf(ctx, fz_stddbg(ctx), "Non-Local synthesis\n");
#endif
				/* We don't want to be using any local xref, so
				 * bin any that we have. */
				pdf_annot_pop_and_discard_local_xref(ctx, annot);
				/* Binning the xref may leave ap_n holding an invalid pointer.
				 * We don't use it from this point onwards anymore, but beware
				 * in future code changes. */
				pop_local_xref = 0;
			}

			if (subtype == PDF_NAME(Widget) && ft == PDF_NAME(Btn))
			{
				/* Special case for Btn widgets that need multiple appearance streams. */
				pdf_update_button_appearance(ctx, annot);
			}
			else if (subtype == PDF_NAME(Widget) && ft == PDF_NAME(Sig))
			{
				/* Special case for unsigned signature widgets,
				 * which are most easily created via a display list. */
				rect = pdf_annot_rect(ctx, annot);
				dlist = pdf_signature_appearance_unsigned(ctx, rect, pdf_annot_language(ctx, annot));
				fz_try(ctx)
					pdf_set_annot_appearance_from_display_list(ctx, annot, "N", NULL, fz_identity, dlist);
				fz_always(ctx)
					fz_drop_display_list(ctx, dlist);
				fz_catch(ctx)
					fz_rethrow(ctx);
			}
			else
			{
				buf = fz_new_buffer(ctx, 1024);
				fz_try(ctx)
				{
					fz_matrix matrix = fz_identity;
					rect = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
					pdf_write_appearance(ctx, annot, buf, &rect, &bbox, &matrix, &res);
					pdf_dict_put_rect(ctx, annot->obj, PDF_NAME(Rect), rect);
					pdf_set_annot_appearance(ctx, annot, "N", NULL, matrix, bbox, res, buf);
				}
				fz_always(ctx)
				{
					fz_drop_buffer(ctx, buf);
					pdf_drop_obj(ctx, res);
					pdf_drop_obj(ctx, new_ap_n);
				}
				fz_catch(ctx)
				{
					fz_rethrow_if(ctx, FZ_ERROR_REPAIRED);
					fz_warn(ctx, "cannot create appearance stream");
				}
			}

#ifdef PDF_DEBUG_APPEARANCE_SYNTHESIS
			fz_write_printf(ctx, fz_stddbg(ctx), "Annot obj after synthesis\n");
			pdf_debug_obj(ctx, annot->obj);
			fz_write_printf(ctx, fz_stddbg(ctx), "\nAppearance after synthesis\n");
			pdf_debug_obj(ctx, pdf_dict_getp(ctx, annot->obj, "AP/N"));
			fz_write_printf(ctx, fz_stddbg(ctx), "\n");
#endif
		}

		pdf_clean_obj(ctx, annot->obj);
	}
	fz_always(ctx)
	{
		if (pop_local_xref)
			pdf_annot_pop_local_xref(ctx, annot);
		fz_end_throw_on_repair(ctx);
		pdf_end_operation(ctx, annot->page->doc);
	}
	fz_catch(ctx)
	{
		/* If we hit a repair while synthesising, we need to give it another
		 * go. Do that directly here, rather than waiting for the next time
		 * we are called, because we don't want to risk discarding any
		 * local_xrefs on the second pass through the list of annotations.
		 * Repairs only ever happen once for a document, so no infinite
		 * loop potential here. */
		if (fz_caught(ctx) == FZ_ERROR_REPAIRED)
			goto retry_after_repair;
		fz_rethrow(ctx);
	}
}

static void *
update_appearances(fz_context *ctx, fz_page *page_, void *state)
{
	pdf_page *page = (pdf_page *)page_;
	pdf_annot *annot;

	for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
		pdf_update_appearance(ctx, annot);
	for (annot = pdf_first_widget(ctx, page); annot; annot = pdf_next_widget(ctx, annot))
		pdf_update_appearance(ctx, annot);

	return NULL;
}

static void
update_all_appearances(fz_context *ctx, pdf_page *page)
{
	pdf_document *doc = page->doc;

	/* Update all the annotations on all the pages open in the document.
	 * At least one annotation should be resynthesised because we'll
	 * only reach here if resynth_required was set. Any such resynthesis
	 * that changes the document will throw away any local_xref. */
	fz_process_opened_pages(ctx, &doc->super, update_appearances, NULL);
	/* If the page isn't linked in yet (as is the case whilst loading
	 * the annots for a page), process that too. */
	if (page->super.prev == NULL && page->super.next == NULL)
		update_appearances(ctx, &page->super, NULL);

	/* Run it a second time, so that any annotations whose synthesised
	 * appearances live in the local_xref (such as unsigned sigs) can
	 * be regenerated too. Running this for annots which are up to date
	 * should be fast. */
	fz_process_opened_pages(ctx, &doc->super, update_appearances, NULL);
	/* And cope with a non-linked in page again. */
	if (page->super.prev == NULL && page->super.next == NULL)
		update_appearances(ctx, &page->super, NULL);

	doc->resynth_required = 0;
}

int
pdf_update_annot(fz_context *ctx, pdf_annot *annot)
{
	int changed;

	if (annot->page->doc->resynth_required)
		update_all_appearances(ctx, annot->page);

	changed = annot->has_new_ap;
	annot->has_new_ap = 0;
	return changed;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

typedef struct
{
	pdf_document *doc;
	fz_context *ctx;
} globals;

static int
string_in_names_list(fz_context *ctx, pdf_obj *p, pdf_obj *names_list)
{
	int n = pdf_array_len(ctx, names_list);
	int i;
	char *str = pdf_to_str_buf(ctx, p);

	for (i = 0; i < n ; i += 2)
	{
		if (!strcmp(pdf_to_str_buf(ctx, pdf_array_get(ctx, names_list, i)), str))
			return 1;
	}
	return 0;
}

/*
 * Recreate page tree to only retain specified pages.
 */

static void retainpage(fz_context *ctx, pdf_document *doc, pdf_obj *parent, pdf_obj *kids, int page)
{
	pdf_obj *pageref = pdf_lookup_page_obj(ctx, doc, page-1);

	pdf_flatten_inheritable_page_items(ctx, pageref);

	pdf_dict_put(ctx, pageref, PDF_NAME(Parent), parent);

	/* Store page object in new kids array */
	pdf_array_push(ctx, kids, pageref);
}

static int dest_is_valid_page(fz_context *ctx, pdf_obj *obj, int *page_object_nums, int pagecount)
{
	int i;
	int num = pdf_to_num(ctx, obj);

	if (num == 0)
		return 0;
	for (i = 0; i < pagecount; i++)
	{
		if (page_object_nums[i] == num)
			return 1;
	}
	return 0;
}

static int dest_is_valid(fz_context *ctx, pdf_obj *o, int page_count, int *page_object_nums, pdf_obj *names_list)
{
	pdf_obj *p;

	p = pdf_dict_get(ctx, o, PDF_NAME(A));
	if (pdf_name_eq(ctx, pdf_dict_get(ctx, p, PDF_NAME(S)), PDF_NAME(GoTo)) &&
		!string_in_names_list(ctx, pdf_dict_get(ctx, p, PDF_NAME(D)), names_list))
		return 0;

	p = pdf_dict_get(ctx, o, PDF_NAME(Dest));
	if (p == NULL)
		return 1; /* A name with no dest counts as valid. */
	else if (pdf_is_string(ctx, p))
		return string_in_names_list(ctx, p, names_list);
	else if (!dest_is_valid_page(ctx, pdf_array_get(ctx, p, 0), page_object_nums, page_count))
		return 0;

	return 1;
}

static int strip_stale_annot_refs(fz_context *ctx, pdf_obj *field, int page_count, int *page_object_nums)
{
	pdf_obj *kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));
	int len = pdf_array_len(ctx, kids);
	int j;

	if (kids)
	{
		for (j = 0; j < len; j++)
		{
			if (strip_stale_annot_refs(ctx, pdf_array_get(ctx, kids, j), page_count, page_object_nums))
			{
				pdf_array_delete(ctx, kids, j);
				len--;
				j--;
			}
		}

		return pdf_array_len(ctx, kids) == 0;
	}
	else
	{
		pdf_obj *page = pdf_dict_get(ctx, field, PDF_NAME(P));
		int page_num = pdf_to_num(ctx, page);

		for (j = 0; j < page_count; j++)
			if (page_num == page_object_nums[j])
				return 0;

		return 1;
	}
}

static int strip_outlines(fz_context *ctx, pdf_document *doc, pdf_obj *outlines, int page_count, int *page_object_nums, pdf_obj *names_list);

static int strip_outline(fz_context *ctx, pdf_document *doc, pdf_obj *outlines, int page_count, int *page_object_nums, pdf_obj *names_list, pdf_obj **pfirst, pdf_obj **plast)
{
	pdf_obj *prev = NULL;
	pdf_obj *first = NULL;
	pdf_obj *current;
	int count = 0;

	for (current = outlines; current != NULL; )
	{
		int nc;

		/* Strip any children to start with. This takes care of
		 * First/Last/Count for us. */
		nc = strip_outlines(ctx, doc, current, page_count, page_object_nums, names_list);

		if (!dest_is_valid(ctx, current, page_count, page_object_nums, names_list))
		{
			if (nc == 0)
			{
				/* Outline with invalid dest and no children. Drop it by
				 * pulling the next one in here. */
				pdf_obj *next = pdf_dict_get(ctx, current, PDF_NAME(Next));
				if (next == NULL)
				{
					/* There is no next one to pull in */
					if (prev != NULL)
						pdf_dict_del(ctx, prev, PDF_NAME(Next));
				}
				else if (prev != NULL)
				{
					pdf_dict_put(ctx, prev, PDF_NAME(Next), next);
					pdf_dict_put(ctx, next, PDF_NAME(Prev), prev);
				}
				else
				{
					pdf_dict_del(ctx, next, PDF_NAME(Prev));
				}
				current = next;
			}
			else
			{
				/* Outline with invalid dest, but children. Just drop the dest. */
				pdf_dict_del(ctx, current, PDF_NAME(Dest));
				pdf_dict_del(ctx, current, PDF_NAME(A));
				current = pdf_dict_get(ctx, current, PDF_NAME(Next));
			}
		}
		else
		{
			/* Keep this one */
			if (first == NULL)
				first = current;
			prev = current;
			current = pdf_dict_get(ctx, current, PDF_NAME(Next));
			count++;
		}
	}

	*pfirst = first;
	*plast = prev;

	return count;
}

static int strip_outlines(fz_context *ctx, pdf_document *doc, pdf_obj *outlines, int page_count, int *page_object_nums, pdf_obj *names_list)
{
	int nc;
	pdf_obj *first;
	pdf_obj *last;

	if (outlines == NULL)
		return 0;

	first = pdf_dict_get(ctx, outlines, PDF_NAME(First));
	if (first == NULL)
		nc = 0;
	else
		nc = strip_outline(ctx, doc, first, page_count, page_object_nums, names_list, &first, &last);

	if (nc == 0)
	{
		pdf_dict_del(ctx, outlines, PDF_NAME(First));
		pdf_dict_del(ctx, outlines, PDF_NAME(Last));
		pdf_dict_del(ctx, outlines, PDF_NAME(Count));
	}
	else
	{
		int old_count = pdf_dict_get_int(ctx, outlines, PDF_NAME(Count));
		pdf_dict_put(ctx, outlines, PDF_NAME(First), first);
		pdf_dict_put(ctx, outlines, PDF_NAME(Last), last);
		pdf_dict_put_int(ctx, outlines, PDF_NAME(Count), old_count > 0 ? nc : -nc);
	}

	return nc;
}

static void retainpages(fz_context *ctx, globals *glo, int argc, char **argv)
{
	pdf_obj *oldroot, *root, *pages, *kids, *countobj, *olddests;
	pdf_document *doc = glo->doc;
	int argidx = 0;
	pdf_obj *names_list = NULL;
	pdf_obj *outlines;
	pdf_obj *ocproperties;
	pdf_obj *allfields;
	int pagecount;
	int i;
	int *page_object_nums;

	/* Keep only pages/type and (reduced) dest entries to avoid
	 * references to unretained pages */
	oldroot = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
	pages = pdf_dict_get(ctx, oldroot, PDF_NAME(Pages));
	olddests = pdf_load_name_tree(ctx, doc, PDF_NAME(Dests));
	outlines = pdf_dict_get(ctx, oldroot, PDF_NAME(Outlines));
	ocproperties = pdf_dict_get(ctx, oldroot, PDF_NAME(OCProperties));

	root = pdf_new_dict(ctx, doc, 3);
	pdf_dict_put(ctx, root, PDF_NAME(Type), pdf_dict_get(ctx, oldroot, PDF_NAME(Type)));
	pdf_dict_put(ctx, root, PDF_NAME(Pages), pdf_dict_get(ctx, oldroot, PDF_NAME(Pages)));
	if (outlines)
		pdf_dict_put(ctx, root, PDF_NAME(Outlines), outlines);
	if (ocproperties)
		pdf_dict_put(ctx, root, PDF_NAME(OCProperties), ocproperties);

	pdf_update_object(ctx, doc, pdf_to_num(ctx, oldroot), root);

	/* Create a new kids array with only the pages we want to keep */
	kids = pdf_new_array(ctx, doc, 1);

	/* Retain pages specified */
	while (argc - argidx)
	{
		int page, spage, epage;
		const char *pagelist = argv[argidx];

		pagecount = pdf_count_pages(ctx, doc);

		while ((pagelist = fz_parse_page_range(ctx, pagelist, &spage, &epage, pagecount)))
		{
			if (spage < epage)
				for (page = spage; page <= epage; ++page)
					retainpage(ctx, doc, pages, kids, page);
			else
				for (page = spage; page >= epage; --page)
					retainpage(ctx, doc, pages, kids, page);
		}

		argidx++;
	}

	/* Update page count and kids array */
	countobj = pdf_new_int(ctx, pdf_array_len(ctx, kids));
	pdf_dict_put_drop(ctx, pages, PDF_NAME(Count), countobj);
	pdf_dict_put_drop(ctx, pages, PDF_NAME(Kids), kids);

	pagecount = pdf_count_pages(ctx, doc);
	page_object_nums = fz_calloc(ctx, pagecount, sizeof(*page_object_nums));
	for (i = 0; i < pagecount; i++)
	{
		pdf_obj *pageref = pdf_lookup_page_obj(ctx, doc, i);
		page_object_nums[i] = pdf_to_num(ctx, pageref);
	}

	/* If we had an old Dests tree (now reformed as an olddests
	 * dictionary), keep any entries in there that point to
	 * valid pages. This may mean we keep more than we need, but
	 * it's safe at least. */
	if (olddests)
	{
		pdf_obj *names = pdf_new_dict(ctx, doc, 1);
		pdf_obj *dests = pdf_new_dict(ctx, doc, 1);
		int len = pdf_dict_len(ctx, olddests);

		names_list = pdf_new_array(ctx, doc, 32);

		for (i = 0; i < len; i++)
		{
			pdf_obj *key = pdf_dict_get_key(ctx, olddests, i);
			pdf_obj *val = pdf_dict_get_val(ctx, olddests, i);
			pdf_obj *dest = pdf_dict_get(ctx, val, PDF_NAME(D));

			dest = pdf_array_get(ctx, dest ? dest : val, 0);
			if (dest_is_valid_page(ctx, dest, page_object_nums, pagecount))
			{
				pdf_obj *key_str = pdf_new_string(ctx, pdf_to_name(ctx, key), strlen(pdf_to_name(ctx, key)));
				pdf_array_push_drop(ctx, names_list, key_str);
				pdf_array_push(ctx, names_list, val);
			}
		}

		pdf_dict_put(ctx, dests, PDF_NAME(Names), names_list);
		pdf_dict_put(ctx, names, PDF_NAME(Dests), dests);
		pdf_dict_put(ctx, root, PDF_NAME(Names), names);

		pdf_drop_obj(ctx, names);
		pdf_drop_obj(ctx, dests);
		pdf_drop_obj(ctx, olddests);
	}

	/* Edit each pages /Annot list to remove any links that point to nowhere. */
	for (i = 0; i < pagecount; i++)
	{
		pdf_obj *pageref = pdf_lookup_page_obj(ctx, doc, i);

		pdf_obj *annots = pdf_dict_get(ctx, pageref, PDF_NAME(Annots));

		int len = pdf_array_len(ctx, annots);
		int j;

		for (j = 0; j < len; j++)
		{
			pdf_obj *o = pdf_array_get(ctx, annots, j);

			if (!pdf_name_eq(ctx, pdf_dict_get(ctx, o, PDF_NAME(Subtype)), PDF_NAME(Link)))
				continue;

			if (!dest_is_valid(ctx, o, pagecount, page_object_nums, names_list))
			{
				/* Remove this annotation */
				pdf_array_delete(ctx, annots, j);
				len--;
				j--;
			}
		}
	}

	/* Locate all fields on retained pages */
	allfields = pdf_new_array(ctx, doc, 1);
	for (i = 0; i < pagecount; i++)
	{
		pdf_obj *pageref = pdf_lookup_page_obj(ctx, doc, i);

		pdf_obj *annots = pdf_dict_get(ctx, pageref, PDF_NAME(Annots));

		int len = pdf_array_len(ctx, annots);
		int j;

		for (j = 0; j < len; j++)
		{
			pdf_obj *f = pdf_array_get(ctx, annots, j);

			if (pdf_dict_get(ctx, f, PDF_NAME(Subtype)) == PDF_NAME(Widget))
				pdf_array_push(ctx, allfields, f);
		}
	}

	/* From non-terminal widget fields, strip out annot references not
	 * belonging to any retained page. */
	for (i = 0; i < pdf_array_len(ctx, allfields); i++)
	{
		pdf_obj *f = pdf_array_get(ctx, allfields, i);

		while (pdf_dict_get(ctx, f, PDF_NAME(Parent)))
			f = pdf_dict_get(ctx, f, PDF_NAME(Parent));

		strip_stale_annot_refs(ctx, f, pagecount, page_object_nums);
	}

	/* For terminal fields, if action destination is not valid,
	 * remove the action */
	for (i = 0; i < pdf_array_len(ctx, allfields); i++)
	{
		pdf_obj *f = pdf_array_get(ctx, allfields, i);

		if (!dest_is_valid(ctx, f, pagecount, page_object_nums, names_list))
			pdf_dict_del(ctx, f, PDF_NAME(A));
	}

	if (strip_outlines(ctx, doc, outlines, pagecount, page_object_nums, names_list) == 0)
	{
		pdf_dict_del(ctx, root, PDF_NAME(Outlines));
	}

	fz_free(ctx, page_object_nums);
	pdf_drop_obj(ctx, allfields);
	pdf_drop_obj(ctx, names_list);
	pdf_drop_obj(ctx, root);
}

void pdf_clean_file(fz_context *ctx, char *infile, char *outfile, char *password, pdf_write_options *opts, int argc, char *argv[])
{
	globals glo = { 0 };

	glo.ctx = ctx;

	fz_try(ctx)
	{
		glo.doc = pdf_open_document(ctx, infile);
		if (pdf_needs_password(ctx, glo.doc))
			if (!pdf_authenticate_password(ctx, glo.doc, password))
				fz_throw(glo.ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", infile);

		/* Only retain the specified subset of the pages */
		if (argc)
			retainpages(ctx, &glo, argc, argv);

		pdf_save_document(ctx, glo.doc, outfile, opts);
	}
	fz_always(ctx)
	{
		pdf_drop_document(ctx, glo.doc);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <string.h>
#include <assert.h>

static void
pdf_filter_xobject(fz_context *ctx, pdf_document *doc, pdf_obj *xobj, pdf_obj *page_res, pdf_filter_options *filter, pdf_cycle_list *cycle_up);

static void
pdf_filter_type3(fz_context *ctx, pdf_document *doc, pdf_obj *obj, pdf_obj *page_res, pdf_filter_options *filter, pdf_cycle_list *cycle_up);

static void
pdf_filter_resources(fz_context *ctx, pdf_document *doc, pdf_obj *in_res, pdf_obj *res, pdf_filter_options *filter, pdf_cycle_list *cycle_up)
{
	pdf_obj *obj;
	int i, n;

	if (!filter->recurse)
		return;

	/* ExtGState */
	obj = pdf_dict_get(ctx, res, PDF_NAME(ExtGState));
	if (obj)
	{
		n = pdf_dict_len(ctx, obj);
		for (i = 0; i < n; i++)
		{
			pdf_obj *smask = pdf_dict_get(ctx, pdf_dict_get_val(ctx, obj, i), PDF_NAME(SMask));
			if (smask)
			{
				pdf_obj *g = pdf_dict_get(ctx, smask, PDF_NAME(G));
				if (g)
				{
					/* Transparency group XObject */
					pdf_filter_xobject(ctx, doc, g, in_res, filter, cycle_up);
				}
			}
		}
	}

	/* Pattern */
	obj = pdf_dict_get(ctx, res, PDF_NAME(Pattern));
	if (obj)
	{
		n = pdf_dict_len(ctx, obj);
		for (i = 0; i < n; i++)
		{
			pdf_obj *pat = pdf_dict_get_val(ctx, obj, i);
			if (pat && pdf_dict_get_int(ctx, pat, PDF_NAME(PatternType)) == 1)
			{
				pdf_filter_xobject(ctx, doc, pat, in_res, filter, cycle_up);
			}
		}
	}

	/* XObject */
	if (!filter->instance_forms)
	{
		obj = pdf_dict_get(ctx, res, PDF_NAME(XObject));
		if (obj)
		{
			n = pdf_dict_len(ctx, obj);
			for (i = 0; i < n; i++)
			{
				pdf_obj *xobj = pdf_dict_get_val(ctx, obj, i);
				if (xobj && pdf_dict_get(ctx, xobj, PDF_NAME(Subtype)) == PDF_NAME(Form))
				{
					pdf_filter_xobject(ctx, doc, xobj, in_res, filter, cycle_up);
				}
			}
		}
	}

	/* Font */
	obj = pdf_dict_get(ctx, res, PDF_NAME(Font));
	if (obj)
	{
		n = pdf_dict_len(ctx, obj);
		for (i = 0; i < n; i++)
		{
			pdf_obj *font = pdf_dict_get_val(ctx, obj, i);
			if (font && pdf_dict_get(ctx, font, PDF_NAME(Subtype)) == PDF_NAME(Type3))
			{
				pdf_filter_type3(ctx, doc, font, in_res, filter, cycle_up);
			}
		}
	}

}

/*
	Clean a content stream's rendering operations, with an optional post
	processing step.

	Firstly, this filters the PDF operators used to avoid (some cases of)
	repetition, and leaves the content stream in a balanced state with an
	unchanged top level matrix etc. At the same time, the resources actually
	used are collected into a new resource dictionary.

	Next, the resources themselves are recursively cleaned (as appropriate)
	in the same way, if the 'recurse' flag is set.
*/
static void
pdf_filter_content_stream(
	fz_context *ctx,
	pdf_document *doc,
	pdf_obj *in_stm,
	pdf_obj *in_res,
	fz_matrix transform,
	pdf_filter_options *filter,
	int struct_parents,
	fz_buffer **out_buf,
	pdf_obj **out_res,
	pdf_cycle_list *cycle_up)
{
	pdf_processor *proc_buffer = NULL;
	pdf_processor *proc_filter = NULL;

	fz_var(proc_buffer);
	fz_var(proc_filter);

	*out_buf = NULL;
	*out_res = NULL;

	fz_try(ctx)
	{
		*out_buf = fz_new_buffer(ctx, 1024);
		proc_buffer = pdf_new_buffer_processor(ctx, *out_buf, filter->ascii);
		if (filter->sanitize)
		{
			*out_res = pdf_new_dict(ctx, doc, 1);
			proc_filter = pdf_new_filter_processor(ctx, doc, proc_buffer, in_res, *out_res, struct_parents, transform, filter);
			pdf_process_contents(ctx, proc_filter, doc, in_res, in_stm, NULL);
			pdf_close_processor(ctx, proc_filter);
		}
		else
		{
			*out_res = pdf_keep_obj(ctx, in_res);
			pdf_process_contents(ctx, proc_buffer, doc, in_res, in_stm, NULL);
		}
		pdf_close_processor(ctx, proc_buffer);

		pdf_filter_resources(ctx, doc, in_res, *out_res, filter, cycle_up);
	}
	fz_always(ctx)
	{
		pdf_drop_processor(ctx, proc_filter);
		pdf_drop_processor(ctx, proc_buffer);
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, *out_buf);
		*out_buf = NULL;
		pdf_drop_obj(ctx, *out_res);
		*out_res = NULL;
		fz_rethrow(ctx);
	}
}

/*
	Clean a Type 3 font's CharProcs content streams. This works almost
	exactly like pdf_filter_content_stream, but the resource dictionary is
	shared between all off the CharProcs.
*/
static void
pdf_filter_type3(fz_context *ctx, pdf_document *doc, pdf_obj *obj, pdf_obj *page_res, pdf_filter_options *filter, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_processor *proc_buffer = NULL;
	pdf_processor *proc_filter = NULL;
	pdf_obj *in_res;
	pdf_obj *out_res = NULL;
	pdf_obj *charprocs;
	int i, n;

	fz_var(out_res);
	fz_var(proc_buffer);
	fz_var(proc_filter);

	/* We cannot combine instancing with type3 fonts. The new names for
	 * instanced form/image resources would clash, since they start over for
	 * each content stream. This is not a problem for now, because we only
	 * use instancing with redaction, and redaction doesn't clean type3
	 * fonts.
	 */
	assert(!filter->instance_forms);

	/* Avoid recursive cycles! */
	if (pdf_cycle(ctx, &cycle, cycle_up, obj))
		return;

	fz_try(ctx)
	{
		in_res = pdf_dict_get(ctx, obj, PDF_NAME(Resources));
		if (!in_res)
			in_res = page_res;

		if (filter->sanitize)
			out_res = pdf_new_dict(ctx, doc, 1);
		else
			out_res = pdf_keep_obj(ctx, in_res);

		charprocs = pdf_dict_get(ctx, obj, PDF_NAME(CharProcs));
		n = pdf_dict_len(ctx, charprocs);
		for (i = 0; i < n; i++)
		{
			pdf_obj *val = pdf_dict_get_val(ctx, charprocs, i);
			fz_buffer *buffer = fz_new_buffer(ctx, 1024);
			fz_try(ctx)
			{
				proc_buffer = pdf_new_buffer_processor(ctx, buffer, filter->ascii);
				if (filter->sanitize)
				{
					proc_filter = pdf_new_filter_processor(ctx, doc, proc_buffer, in_res, out_res, -1, fz_identity, filter);
					pdf_process_contents(ctx, proc_filter, doc, in_res, val, NULL);
					pdf_close_processor(ctx, proc_filter);
				}
				else
				{
					pdf_process_contents(ctx, proc_buffer, doc, in_res, val, NULL);
				}
				pdf_close_processor(ctx, proc_buffer);

				pdf_update_stream(ctx, doc, val, buffer, 0);
			}
			fz_always(ctx)
			{
				pdf_drop_processor(ctx, proc_filter);
				pdf_drop_processor(ctx, proc_buffer);
				fz_drop_buffer(ctx, buffer);
			}
			fz_catch(ctx)
			{
				fz_rethrow(ctx);
			}
		}

		pdf_filter_resources(ctx, doc, in_res, out_res, filter, &cycle);

		if (filter->sanitize)
			pdf_dict_put(ctx, obj, PDF_NAME(Resources), out_res);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, out_res);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
pdf_filter_xobject(fz_context *ctx, pdf_document *doc, pdf_obj *stm, pdf_obj *page_res, pdf_filter_options *filter, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj *struct_parents_obj;
	int struct_parents;
	pdf_obj *new_res = NULL;
	fz_buffer *new_buf = NULL;
	pdf_obj *old_res;

	fz_var(new_buf);
	fz_var(new_res);

	// TODO for RJW: XObject can also be a StructParent; how do we handle that case?

	struct_parents_obj = pdf_dict_get(ctx, stm, PDF_NAME(StructParents));
	struct_parents = -1;
	if (pdf_is_number(ctx, struct_parents_obj))
		struct_parents = pdf_to_int(ctx, struct_parents_obj);

	old_res = pdf_dict_get(ctx, stm, PDF_NAME(Resources));
	if (!old_res)
		old_res = page_res;

	// TODO: don't clean objects more than once.

	/* Avoid recursive cycles! */
	if (pdf_cycle(ctx, &cycle, cycle_up, stm))
		return;
	fz_try(ctx)
	{
		pdf_filter_content_stream(ctx, doc, stm, old_res, fz_identity, filter, struct_parents, &new_buf, &new_res, &cycle);
		pdf_update_stream(ctx, doc, stm, new_buf, 0);
		pdf_dict_put(ctx, stm, PDF_NAME(Resources), new_res);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, new_buf);
		pdf_drop_obj(ctx, new_res);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

pdf_obj *
pdf_filter_xobject_instance(fz_context *ctx, pdf_obj *old_xobj, pdf_obj *page_res, fz_matrix transform, pdf_filter_options *filter, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_document *doc = pdf_get_bound_document(ctx, old_xobj);
	pdf_obj *new_xobj;
	pdf_obj *new_res, *old_res;
	fz_buffer *new_buf;
	pdf_obj *struct_parents_obj;
	int struct_parents;
	fz_matrix matrix;

	fz_var(new_xobj);
	fz_var(new_buf);
	fz_var(new_res);

	// TODO for RJW: XObject can also be a StructParent; how do we handle that case?
	// TODO for RJW: will we run into trouble by duplicating StructParents stuff?

	struct_parents_obj = pdf_dict_get(ctx, old_xobj, PDF_NAME(StructParents));
	struct_parents = -1;
	if (pdf_is_number(ctx, struct_parents_obj))
		struct_parents = pdf_to_int(ctx, struct_parents_obj);

	old_res = pdf_dict_get(ctx, old_xobj, PDF_NAME(Resources));
	if (!old_res)
		old_res = page_res;

	if (pdf_cycle(ctx, &cycle, cycle_up, old_xobj))
		return pdf_keep_obj(ctx, old_xobj);

	matrix = pdf_dict_get_matrix(ctx, old_xobj, PDF_NAME(Matrix));
	transform = fz_concat(transform, matrix);

	fz_try(ctx)
	{
		new_xobj = pdf_add_object_drop(ctx, doc, pdf_copy_dict(ctx, old_xobj));
		pdf_filter_content_stream(ctx, doc, old_xobj, old_res, transform, filter, struct_parents, &new_buf, &new_res, &cycle);
		pdf_update_stream(ctx, doc, new_xobj, new_buf, 0);
		pdf_dict_put(ctx, new_xobj, PDF_NAME(Resources), new_res);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, new_buf);
		pdf_drop_obj(ctx, new_res);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, new_xobj);
		fz_rethrow(ctx);
	}

	return new_xobj;
}

void pdf_filter_page_contents(fz_context *ctx, pdf_document *doc, pdf_page *page, pdf_filter_options *filter)
{
	pdf_obj *contents, *old_res;
	pdf_obj *struct_parents_obj;
	pdf_obj *new_res;
	fz_buffer *buffer;
	int struct_parents;

	struct_parents_obj = pdf_dict_get(ctx, page->obj, PDF_NAME(StructParents));
	struct_parents = -1;
	if (pdf_is_number(ctx, struct_parents_obj))
		struct_parents = pdf_to_int(ctx, struct_parents_obj);

	contents = pdf_page_contents(ctx, page);
	old_res = pdf_page_resources(ctx, page);

	pdf_filter_content_stream(ctx, doc, contents, old_res, fz_identity, filter, struct_parents, &buffer, &new_res, NULL);

	fz_try(ctx)
	{
		if (filter->end_page)
			filter->end_page(ctx, buffer, filter->opaque);
		/* If contents is not a stream it's an array of streams or missing. */
		if (!pdf_is_stream(ctx, contents))
		{
			/* Create a new stream object to replace the array of streams or missing object. */
			contents = pdf_add_object_drop(ctx, doc, pdf_new_dict(ctx, doc, 1));
			pdf_dict_put_drop(ctx, page->obj, PDF_NAME(Contents), contents);
		}
		pdf_update_stream(ctx, doc, contents, buffer, 0);
		pdf_dict_put(ctx, page->obj, PDF_NAME(Resources), new_res);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buffer);
		pdf_drop_obj(ctx, new_res);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void pdf_filter_annot_contents(fz_context *ctx, pdf_document *doc, pdf_annot *annot, pdf_filter_options *filter)
{
	pdf_obj *ap = pdf_dict_get(ctx, annot->obj, PDF_NAME(AP));
	if (pdf_is_dict(ctx, ap))
	{
		int i, n = pdf_dict_len(ctx, ap);
		for (i = 0; i < n; i++)
		{
			pdf_obj *stm = pdf_dict_get_val(ctx, ap, i);
			if (pdf_is_stream(ctx, stm))
			{
				pdf_filter_xobject(ctx, doc, stm, NULL, filter, NULL);
			}
		}
	}
}

static void
pdf_redact_end_page(fz_context *ctx, fz_buffer *buf, void *opaque)
{
	pdf_page *page = opaque;
	pdf_annot *annot;
	pdf_obj *qp;
	int i, n;

	fz_append_string(ctx, buf, "0 g\n");

	for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
	{
		if (pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype)) == PDF_NAME(Redact))
		{
			qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
			n = pdf_array_len(ctx, qp);
			if (n > 0)
			{
				for (i = 0; i < n; i += 8)
				{
					fz_quad q = pdf_to_quad(ctx, qp, i);
					fz_append_printf(ctx, buf, "%g %g m\n", q.ll.x, q.ll.y);
					fz_append_printf(ctx, buf, "%g %g l\n", q.lr.x, q.lr.y);
					fz_append_printf(ctx, buf, "%g %g l\n", q.ur.x, q.ur.y);
					fz_append_printf(ctx, buf, "%g %g l\n", q.ul.x, q.ul.y);
					fz_append_string(ctx, buf, "f\n");
				}
			}
			else
			{
				fz_rect r = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
				fz_append_printf(ctx, buf, "%g %g m\n", r.x0, r.y0);
				fz_append_printf(ctx, buf, "%g %g l\n", r.x1, r.y0);
				fz_append_printf(ctx, buf, "%g %g l\n", r.x1, r.y1);
				fz_append_printf(ctx, buf, "%g %g l\n", r.x0, r.y1);
				fz_append_string(ctx, buf, "f\n");
			}
		}
	}
}

static int
pdf_redact_text_filter(fz_context *ctx, void *opaque, int *ucsbuf, int ucslen, fz_matrix trm, fz_matrix ctm, fz_rect bbox)
{
	pdf_page *page = opaque;
	pdf_annot *annot;
	pdf_obj *qp;
	fz_rect r;
	fz_quad q;
	int i, n;
	float w, h;

	trm = fz_concat(trm, ctm);
	bbox = fz_transform_rect(bbox, trm);

	/* Shrink character bbox a bit */
	w = bbox.x1 - bbox.x0;
	h = bbox.y1 - bbox.y0;
	bbox.x0 += w / 10;
	bbox.x1 -= w / 10;
	bbox.y0 += h / 10;
	bbox.y1 -= h / 10;

	for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
	{
		if (pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype)) == PDF_NAME(Redact))
		{
			qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
			n = pdf_array_len(ctx, qp);
			if (n > 0)
			{
				for (i = 0; i < n; i += 8)
				{
					q = pdf_to_quad(ctx, qp, i);
					r = fz_rect_from_quad(q);
					if (!fz_is_empty_rect(fz_intersect_rect(bbox, r)))
						return 1;
				}
			}
			else
			{
				r = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
				if (!fz_is_empty_rect(fz_intersect_rect(bbox, r)))
					return 1;
			}
		}
	}

	return 0;
}

static fz_pixmap *
pdf_redact_image_imp(fz_context *ctx, fz_matrix ctm, fz_image *image, fz_pixmap *pixmap, fz_pixmap **pmask, fz_quad q)
{
	fz_matrix inv_ctm;
	fz_irect r;
	int x, y, k, n, bpp;
	unsigned char white;
	fz_pixmap *mask = *pmask;
	int pixmap_cloned = 0;

	if (!pixmap)
	{
		fz_pixmap *original = fz_get_pixmap_from_image(ctx, image, NULL, NULL, NULL, NULL);
		int imagemask = image->imagemask;

		fz_try(ctx)
		{
			pixmap = fz_clone_pixmap(ctx, original);
			if (imagemask)
				fz_invert_pixmap_alpha(ctx, pixmap);
		}
		fz_always(ctx)
			fz_drop_pixmap(ctx, original);
		fz_catch(ctx)
			fz_rethrow(ctx);
		pixmap_cloned = 1;
	}

	if (!mask && image->mask)
	{
		fz_pixmap *original = fz_get_pixmap_from_image(ctx, image->mask, NULL, NULL, NULL, NULL);

		fz_try(ctx)
		{
			mask = fz_clone_pixmap(ctx, original);
			*pmask = mask;
		}
		fz_always(ctx)
		{
			fz_drop_pixmap(ctx, original);
		}
		fz_catch(ctx)
		{
			if (pixmap_cloned)
				fz_drop_pixmap(ctx, pixmap);
			fz_rethrow(ctx);
		}
	}

	n = pixmap->n - pixmap->alpha;
	bpp = pixmap->n;
	if (fz_colorspace_is_subtractive(ctx, pixmap->colorspace))
		white = 0;
	else
		white = 255;

	inv_ctm = fz_post_scale(fz_invert_matrix(ctm), pixmap->w, pixmap->h);
	r = fz_round_rect(fz_transform_rect(fz_rect_from_quad(q), inv_ctm));
	r.x0 = fz_clampi(r.x0, 0, pixmap->w);
	r.x1 = fz_clampi(r.x1, 0, pixmap->w);
	r.y1 = fz_clampi(pixmap->h - r.y1, 0, pixmap->h);
	r.y0 = fz_clampi(pixmap->h - r.y0, 0, pixmap->h);
	for (y = r.y1; y < r.y0; ++y)
	{
		for (x = r.x0; x < r.x1; ++x)
		{
			unsigned char *s = &pixmap->samples[(size_t)y * pixmap->stride + (size_t)x * bpp];
			for (k = 0; k < n; ++k)
				s[k] = white;
			if (pixmap->alpha)
				s[k] = 255;
		}
	}

	if (mask)
	{
		inv_ctm = fz_post_scale(fz_invert_matrix(ctm), mask->w, mask->h);
		r = fz_round_rect(fz_transform_rect(fz_rect_from_quad(q), inv_ctm));
		r.x0 = fz_clampi(r.x0, 0, mask->w);
		r.x1 = fz_clampi(r.x1, 0, mask->w);
		r.y1 = fz_clampi(mask->h - r.y1, 0, mask->h);
		r.y0 = fz_clampi(mask->h - r.y0, 0, mask->h);
		for (y = r.y1; y < r.y0; ++y)
		{
			unsigned char *s = &mask->samples[(size_t)y * mask->stride + (size_t)r.x0];
			memset(s, 0xff, r.x1-r.x0);
		}
	}

	return pixmap;
}

static fz_image *
pdf_redact_image_filter_remove(fz_context *ctx, void *opaque, fz_matrix ctm, const char *name, fz_image *image)
{
	fz_pixmap *redacted = NULL;
	pdf_page *page = opaque;
	pdf_annot *annot;
	pdf_obj *qp;
	fz_rect area;
	fz_rect r;
	int i, n;

	fz_var(redacted);

	area = fz_transform_rect(fz_unit_rect, ctm);

	for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
	{
		if (pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype)) == PDF_NAME(Redact))
		{
			qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
			n = pdf_array_len(ctx, qp);
			if (n > 0)
			{
				for (i = 0; i < n; i += 8)
				{
					r = fz_rect_from_quad(pdf_to_quad(ctx, qp, i));
					r = fz_intersect_rect(r, area);
					if (!fz_is_empty_rect(r))
						return NULL;
				}
			}
			else
			{
				r = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
				r = fz_intersect_rect(r, area);
				if (!fz_is_empty_rect(r))
					return NULL;
			}
		}
	}

	return fz_keep_image(ctx, image);
}

static fz_image *
pdf_redact_image_filter_pixels(fz_context *ctx, void *opaque, fz_matrix ctm, const char *name, fz_image *image)
{
	fz_pixmap *redacted = NULL;
	fz_pixmap *mask = NULL;
	pdf_page *page = opaque;
	pdf_annot *annot;
	pdf_obj *qp;
	fz_quad area, q;
	fz_rect r;
	int i, n;

	fz_var(redacted);
	fz_var(mask);

	area = fz_transform_quad(fz_quad_from_rect(fz_unit_rect), ctm);

	/* First see if we can redact the image completely */
	for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
	{
		if (pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype)) == PDF_NAME(Redact))
		{
			qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
			n = pdf_array_len(ctx, qp);
			if (n > 0)
			{
				for (i = 0; i < n; i += 8)
				{
					q = pdf_to_quad(ctx, qp, i);
					if (fz_is_quad_inside_quad(area, q))
						return NULL;
				}
			}
			else
			{
				r = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
				q = fz_quad_from_rect(r);
				if (fz_is_quad_inside_quad(area, q))
					return NULL;
			}
		}
	}

	/* Blank out redacted parts of the image if necessary */
	fz_try(ctx)
	{
		for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
		{
			if (pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype)) == PDF_NAME(Redact))
			{
				qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
				n = pdf_array_len(ctx, qp);
				if (n > 0)
				{
					for (i = 0; i < n; i += 8)
					{
						q = pdf_to_quad(ctx, qp, i);
						if (fz_is_quad_intersecting_quad(area, q))
							redacted = pdf_redact_image_imp(ctx, ctm, image, redacted, &mask, q);
					}
				}
				else
				{
					r = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
					q = fz_quad_from_rect(r);
					if (fz_is_quad_intersecting_quad(area, q))
						redacted = pdf_redact_image_imp(ctx, ctm, image, redacted, &mask, q);
				}
			}
		}
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, redacted);
		fz_drop_pixmap(ctx, mask);
		fz_rethrow(ctx);
	}

	if (redacted)
	{
		int imagemask = image->imagemask;
		fz_image *imask = fz_keep_image(ctx, image->mask);

		fz_var(imask);

		fz_try(ctx)
		{
			if (mask)
			{
				fz_drop_image(ctx, imask);
				imask = NULL;
				imask = fz_new_image_from_pixmap(ctx, mask, NULL);
			}
			image = fz_new_image_from_pixmap(ctx, redacted, NULL);
			image->imagemask = imagemask;
			image->mask = imask;
			imask = NULL;
		}
		fz_always(ctx)
		{
			fz_drop_pixmap(ctx, redacted);
			fz_drop_pixmap(ctx, mask);
			fz_drop_image(ctx, imask);
		}
		fz_catch(ctx)
			fz_rethrow(ctx);
		return image;
	}
	return fz_keep_image(ctx, image);
}

static int
rect_touches_redactions(fz_context *ctx, pdf_document *doc, pdf_page *page, fz_rect area)
{
	pdf_annot *annot;
	pdf_obj *qp;
	fz_quad q;
	fz_rect r;
	int i, n;

	for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
	{
		if (pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype)) == PDF_NAME(Redact))
		{
			qp = pdf_dict_get(ctx, annot->obj, PDF_NAME(QuadPoints));
			n = pdf_array_len(ctx, qp);
			if (n > 0)
			{
				for (i = 0; i < n; i += 8)
				{
					q = pdf_to_quad(ctx, qp, i);
					r = fz_rect_from_quad(q);
					r = fz_intersect_rect(r, area);
					if (!fz_is_empty_rect(r))
						return 1;
				}
			}
			else
			{
				r = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
				r = fz_intersect_rect(r, area);
				if (!fz_is_empty_rect(r))
					return 1;
			}
		}
	}
	return 0;
}

static void
pdf_redact_page_links(fz_context *ctx, pdf_document *doc, pdf_page *page)
{
	pdf_obj *annots;
	pdf_obj *link;
	fz_rect area;
	int k;

	annots = pdf_dict_get(ctx, page->obj, PDF_NAME(Annots));
	k = 0;
	while (k < pdf_array_len(ctx, annots))
	{
		link = pdf_array_get(ctx, annots, k);
		if (pdf_dict_get(ctx, link, PDF_NAME(Subtype)) == PDF_NAME(Link))
		{
			area = pdf_dict_get_rect(ctx, link, PDF_NAME(Rect));
			if (rect_touches_redactions(ctx, doc, page, area))
			{
				pdf_array_delete(ctx, annots, k);
				continue;
			}
		}
		++k;
	}
}

static void
pdf_redact_page_annotations(fz_context *ctx, pdf_document *doc, pdf_page *page)
{
	pdf_annot *annot;
	fz_rect area;

restart:
	for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
	{
		if (pdf_annot_type(ctx, annot) == PDF_ANNOT_FREE_TEXT)
		{
			area = pdf_dict_get_rect(ctx, pdf_annot_obj(ctx, annot), PDF_NAME(Rect));
			if (rect_touches_redactions(ctx, doc, page, area))
			{
				pdf_delete_annot(ctx, page, annot);
				goto restart;
			}
		}
	}
}

int
pdf_redact_page(fz_context *ctx, pdf_document *doc, pdf_page *page, pdf_redact_options *opts)
{
	pdf_annot *annot;
	int has_redactions = 0;
	int black_boxes = 0;
	int image_method = PDF_REDACT_IMAGE_PIXELS;

	pdf_filter_options filter;

	if (opts)
	{
		black_boxes = opts->black_boxes;
		image_method = opts->image_method;
	}

	memset(&filter, 0, sizeof filter);
	filter.opaque = page;
	filter.text_filter = pdf_redact_text_filter;
	if (image_method == PDF_REDACT_IMAGE_PIXELS)
		filter.image_filter = pdf_redact_image_filter_pixels;
	if (image_method == PDF_REDACT_IMAGE_REMOVE)
		filter.image_filter = pdf_redact_image_filter_remove;
	if (black_boxes)
		filter.end_page = pdf_redact_end_page;
	filter.recurse = 0; /* don't redact patterns, softmasks, and type3 fonts */
	filter.instance_forms = 1; /* redact xobjects with instancing */
	filter.sanitize = 1;
	filter.ascii = 1;

	for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
		if (pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype)) == PDF_NAME(Redact))
			has_redactions = 1;

	if (!has_redactions)
		return 0;

	pdf_begin_operation(ctx, doc, "Redact page");
	fz_try(ctx)
	{
		pdf_filter_page_contents(ctx, doc, page, &filter);
		pdf_redact_page_links(ctx, doc, page);
		pdf_redact_page_annotations(ctx, doc, page);

		annot = pdf_first_annot(ctx, page);
		while (annot)
		{
			if (pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype)) == PDF_NAME(Redact))
			{
				pdf_delete_annot(ctx, page, annot);
				annot = pdf_first_annot(ctx, page);
			}
			else
			{
				annot = pdf_next_annot(ctx, annot);
			}
		}

		doc->redacted = 1;
	}
	fz_always(ctx)
		pdf_end_operation(ctx, doc);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return 1;
}







mupdf-1.21.1-source/source/pdf/pdf-cmap-load.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

static pdf_cmap *
pdf_load_embedded_cmap_imp(fz_context *ctx, pdf_document *doc, pdf_obj *stmobj, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	fz_stream *file = NULL;
	pdf_cmap *cmap = NULL;
	pdf_cmap *usecmap = NULL;
	pdf_obj *obj;

	fz_var(file);
	fz_var(cmap);
	fz_var(usecmap);

	if ((cmap = pdf_find_item(ctx, pdf_drop_cmap_imp, stmobj)) != NULL)
		return cmap;

	fz_try(ctx)
	{
		file = pdf_open_stream(ctx, stmobj);
		cmap = pdf_load_cmap(ctx, file);

		obj = pdf_dict_get(ctx, stmobj, PDF_NAME(WMode));
		if (pdf_is_int(ctx, obj))
			pdf_set_cmap_wmode(ctx, cmap, pdf_to_int(ctx, obj));

		obj = pdf_dict_get(ctx, stmobj, PDF_NAME(UseCMap));
		if (pdf_is_name(ctx, obj))
		{
			usecmap = pdf_load_system_cmap(ctx, pdf_to_name(ctx, obj));
			pdf_set_usecmap(ctx, cmap, usecmap);
		}
		else if (pdf_is_indirect(ctx, obj))
		{
			if (pdf_cycle(ctx, &cycle, cycle_up, obj))
				fz_throw(ctx, FZ_ERROR_GENERIC, "recursive CMap");
			usecmap = pdf_load_embedded_cmap_imp(ctx, doc, obj, &cycle);
			pdf_set_usecmap(ctx, cmap, usecmap);
		}

		pdf_store_item(ctx, stmobj, cmap, pdf_cmap_size(ctx, cmap));
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, file);
		pdf_drop_cmap(ctx, usecmap);
	}
	fz_catch(ctx)
	{
		pdf_drop_cmap(ctx, cmap);
		fz_rethrow(ctx);
	}

	return cmap;
}

pdf_cmap *
pdf_load_embedded_cmap(fz_context *ctx, pdf_document *doc, pdf_obj *stmobj)
{
	return pdf_load_embedded_cmap_imp(ctx, doc, stmobj, NULL);
}

pdf_cmap *
pdf_new_identity_cmap(fz_context *ctx, int wmode, int bytes)
{
	pdf_cmap *cmap = pdf_new_cmap(ctx);
	fz_try(ctx)
	{
		unsigned int high = (1 << (bytes * 8)) - 1;
		if (wmode)
			fz_strlcpy(cmap->cmap_name, "Identity-V", sizeof cmap->cmap_name);
		else
			fz_strlcpy(cmap->cmap_name, "Identity-H", sizeof cmap->cmap_name);
		pdf_add_codespace(ctx, cmap, 0, high, bytes);
		pdf_map_range_to_range(ctx, cmap, 0, high, 0);
		pdf_sort_cmap(ctx, cmap);
		pdf_set_cmap_wmode(ctx, cmap, wmode);
	}
	fz_catch(ctx)
	{
		pdf_drop_cmap(ctx, cmap);
		fz_rethrow(ctx);
	}
	return cmap;
}

#ifdef NO_CJK

pdf_cmap *
pdf_load_builtin_cmap(fz_context *ctx, const char *name)
{
	if (!strcmp(name, "Identity-H")) return pdf_new_identity_cmap(ctx, 0, 2);
	if (!strcmp(name, "Identity-V")) return pdf_new_identity_cmap(ctx, 1, 2);
	return NULL;
}

#else

/* To regenerate this list: :r !bash scripts/runcmapdump.sh */

#include "cmaps/83pv-RKSJ-H.h"
#include "cmaps/90ms-RKSJ-H.h"
#include "cmaps/90ms-RKSJ-V.h"
#include "cmaps/90msp-RKSJ-H.h"
#include "cmaps/90msp-RKSJ-V.h"
#include "cmaps/90pv-RKSJ-H.h"
#include "cmaps/Add-RKSJ-H.h"
#include "cmaps/Add-RKSJ-V.h"
#include "cmaps/Adobe-CNS1-UCS2.h"
#include "cmaps/Adobe-GB1-UCS2.h"
#include "cmaps/Adobe-Japan1-UCS2.h"
#include "cmaps/Adobe-Korea1-UCS2.h"
#include "cmaps/B5pc-H.h"
#include "cmaps/B5pc-V.h"
#include "cmaps/CNS-EUC-H.h"
#include "cmaps/CNS-EUC-V.h"
#include "cmaps/ETen-B5-H.h"
#include "cmaps/ETen-B5-V.h"
#include "cmaps/ETenms-B5-H.h"
#include "cmaps/ETenms-B5-V.h"
#include "cmaps/EUC-H.h"
#include "cmaps/EUC-V.h"
#include "cmaps/Ext-RKSJ-H.h"
#include "cmaps/Ext-RKSJ-V.h"
#include "cmaps/GB-EUC-H.h"
#include "cmaps/GB-EUC-V.h"
#include "cmaps/GBK-EUC-H.h"
#include "cmaps/GBK-EUC-V.h"
#include "cmaps/GBK-X.h"
#include "cmaps/GBK2K-H.h"
#include "cmaps/GBK2K-V.h"
#include "cmaps/GBKp-EUC-H.h"
#include "cmaps/GBKp-EUC-V.h"
#include "cmaps/GBpc-EUC-H.h"
#include "cmaps/GBpc-EUC-V.h"
#include "cmaps/H.h"
#include "cmaps/HKscs-B5-H.h"
#include "cmaps/HKscs-B5-V.h"
#include "cmaps/Identity-H.h"
#include "cmaps/Identity-V.h"
#include "cmaps/KSC-EUC-H.h"
#include "cmaps/KSC-EUC-V.h"
#include "cmaps/KSCms-UHC-H.h"
#include "cmaps/KSCms-UHC-HW-H.h"
#include "cmaps/KSCms-UHC-HW-V.h"
#include "cmaps/KSCms-UHC-V.h"
#include "cmaps/KSCpc-EUC-H.h"
#include "cmaps/UniCNS-UCS2-H.h"
#include "cmaps/UniCNS-UCS2-V.h"
#include "cmaps/UniCNS-UTF16-H.h"
#include "cmaps/UniCNS-UTF16-V.h"
#include "cmaps/UniCNS-X.h"
#include "cmaps/UniGB-UCS2-H.h"
#include "cmaps/UniGB-UCS2-V.h"
#include "cmaps/UniGB-UTF16-H.h"
#include "cmaps/UniGB-UTF16-V.h"
#include "cmaps/UniGB-X.h"
#include "cmaps/UniJIS-UCS2-H.h"
#include "cmaps/UniJIS-UCS2-HW-H.h"
#include "cmaps/UniJIS-UCS2-HW-V.h"
#include "cmaps/UniJIS-UCS2-V.h"
#include "cmaps/UniJIS-UTF16-H.h"
#include "cmaps/UniJIS-UTF16-V.h"
#include "cmaps/UniJIS-X.h"
#include "cmaps/UniKS-UCS2-H.h"
#include "cmaps/UniKS-UCS2-V.h"
#include "cmaps/UniKS-UTF16-H.h"
#include "cmaps/UniKS-UTF16-V.h"
#include "cmaps/UniKS-X.h"
#include "cmaps/V.h"

static pdf_cmap *table[] = {
	&cmap_83pv_RKSJ_H,
	&cmap_90ms_RKSJ_H,
	&cmap_90ms_RKSJ_V,
	&cmap_90msp_RKSJ_H,
	&cmap_90msp_RKSJ_V,
	&cmap_90pv_RKSJ_H,
	&cmap_Add_RKSJ_H,
	&cmap_Add_RKSJ_V,
	&cmap_Adobe_CNS1_UCS2,
	&cmap_Adobe_GB1_UCS2,
	&cmap_Adobe_Japan1_UCS2,
	&cmap_Adobe_Korea1_UCS2,
	&cmap_B5pc_H,
	&cmap_B5pc_V,
	&cmap_CNS_EUC_H,
	&cmap_CNS_EUC_V,
	&cmap_ETen_B5_H,
	&cmap_ETen_B5_V,
	&cmap_ETenms_B5_H,
	&cmap_ETenms_B5_V,
	&cmap_EUC_H,
	&cmap_EUC_V,
	&cmap_Ext_RKSJ_H,
	&cmap_Ext_RKSJ_V,
	&cmap_GB_EUC_H,
	&cmap_GB_EUC_V,
	&cmap_GBK_EUC_H,
	&cmap_GBK_EUC_V,
	&cmap_GBK_X,
	&cmap_GBK2K_H,
	&cmap_GBK2K_V,
	&cmap_GBKp_EUC_H,
	&cmap_GBKp_EUC_V,
	&cmap_GBpc_EUC_H,
	&cmap_GBpc_EUC_V,
	&cmap_H,
	&cmap_HKscs_B5_H,
	&cmap_HKscs_B5_V,
	&cmap_Identity_H,
	&cmap_Identity_V,
	&cmap_KSC_EUC_H,
	&cmap_KSC_EUC_V,
	&cmap_KSCms_UHC_H,
	&cmap_KSCms_UHC_HW_H,
	&cmap_KSCms_UHC_HW_V,
	&cmap_KSCms_UHC_V,
	&cmap_KSCpc_EUC_H,
	&cmap_UniCNS_UCS2_H,
	&cmap_UniCNS_UCS2_V,
	&cmap_UniCNS_UTF16_H,
	&cmap_UniCNS_UTF16_V,
	&cmap_UniCNS_X,
	&cmap_UniGB_UCS2_H,
	&cmap_UniGB_UCS2_V,
	&cmap_UniGB_UTF16_H,
	&cmap_UniGB_UTF16_V,
	&cmap_UniGB_X,
	&cmap_UniJIS_UCS2_H,
	&cmap_UniJIS_UCS2_HW_H,
	&cmap_UniJIS_UCS2_HW_V,
	&cmap_UniJIS_UCS2_V,
	&cmap_UniJIS_UTF16_H,
	&cmap_UniJIS_UTF16_V,
	&cmap_UniJIS_X,
	&cmap_UniKS_UCS2_H,
	&cmap_UniKS_UCS2_V,
	&cmap_UniKS_UTF16_H,
	&cmap_UniKS_UTF16_V,
	&cmap_UniKS_X,
	&cmap_V,
};

pdf_cmap *
pdf_load_builtin_cmap(fz_context *ctx, const char *name)
{
	int r = nelem(table)-1;
	int l = 0;
	while (l <= r)
	{
		int m = (l + r) >> 1;
		int c = strcmp(name, table[m]->cmap_name);
		if (c < 0)
			r = m - 1;
		else if (c > 0)
			l = m + 1;
		else
			return table[m];
	}
	return NULL;
}

#endif

pdf_cmap *
pdf_load_system_cmap(fz_context *ctx, const char *cmap_name)
{
	pdf_cmap *usecmap;
	pdf_cmap *cmap;

	cmap = pdf_load_builtin_cmap(ctx, cmap_name);
	if (!cmap)
		fz_throw(ctx, FZ_ERROR_GENERIC, "no builtin cmap file: %s", cmap_name);

	if (cmap->usecmap_name[0] && !cmap->usecmap)
	{
		usecmap = pdf_load_system_cmap(ctx, cmap->usecmap_name);
		if (!usecmap)
			fz_throw(ctx, FZ_ERROR_GENERIC, "no builtin cmap file: %s", cmap->usecmap_name);
		pdf_set_usecmap(ctx, cmap, usecmap);
	}

	return cmap;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

/*
 * CMap parser
 */

static int
is_keyword(pdf_token tok, pdf_lexbuf *buf, const char *word)
{
	/* Ignore trailing garbage when matching keywords */
	return (tok == PDF_TOK_KEYWORD && !strncmp(buf->scratch, word, strlen(word)));
}

static void
skip_to_keyword(fz_context *ctx, fz_stream *file, pdf_lexbuf *buf, const char *end, const char *warn)
{
	fz_warn(ctx, "%s", warn);
	for (;;)
	{
		pdf_token tok = pdf_lex(ctx, file, buf);
		if (is_keyword(tok, buf, end))
			return;
		if (tok == PDF_TOK_ERROR)
			return;
		if (tok == PDF_TOK_EOF)
			return;
	}
}

static void
skip_to_token(fz_context *ctx, fz_stream *file, pdf_lexbuf *buf, pdf_token end, const char *warn)
{
	fz_warn(ctx, "%s", warn);
	for (;;)
	{
		pdf_token tok = pdf_lex(ctx, file, buf);
		if (tok == end)
			return;
		if (tok == PDF_TOK_ERROR)
			return;
		if (tok == PDF_TOK_EOF)
			return;
	}
}

static int
pdf_code_from_string(char *buf, size_t len)
{
	unsigned int a = 0;
	while (len--)
		a = (a << 8) | *(unsigned char *)buf++;
	return a;
}

static void
pdf_parse_cmap_name(fz_context *ctx, pdf_cmap *cmap, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_token tok;

	tok = pdf_lex(ctx, file, buf);

	if (tok == PDF_TOK_NAME)
		fz_strlcpy(cmap->cmap_name, buf->scratch, sizeof(cmap->cmap_name));
	else
		fz_warn(ctx, "expected name after CMapName in cmap");
}

static void
pdf_parse_wmode(fz_context *ctx, pdf_cmap *cmap, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_token tok;

	tok = pdf_lex(ctx, file, buf);

	if (tok == PDF_TOK_INT)
		pdf_set_cmap_wmode(ctx, cmap, buf->i);
	else
		fz_warn(ctx, "expected integer after WMode in cmap");
}

static void
pdf_parse_codespace_range(fz_context *ctx, pdf_cmap *cmap, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_token tok;
	int lo, hi;

	while (1)
	{
		tok = pdf_lex(ctx, file, buf);

		if (is_keyword(tok, buf, "endcodespacerange"))
			return;

		else if (tok == PDF_TOK_STRING)
		{
			lo = pdf_code_from_string(buf->scratch, buf->len);
			tok = pdf_lex(ctx, file, buf);
			if (tok == PDF_TOK_STRING)
			{
				hi = pdf_code_from_string(buf->scratch, buf->len);
				pdf_add_codespace(ctx, cmap, lo, hi, buf->len);
			}
			else
			{
				skip_to_keyword(ctx, file, buf, "endcodespacerange", "expected string or endcodespacerange");
				return;
			}
		}
		else
		{
			skip_to_keyword(ctx, file, buf, "endcodespacerange", "expected string or endcodespacerange");
			return;
		}
	}
}

static void
pdf_parse_cid_range(fz_context *ctx, pdf_cmap *cmap, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_token tok;
	int lo, hi, dst;

	while (1)
	{
		tok = pdf_lex(ctx, file, buf);

		if (is_keyword(tok, buf, "endcidrange"))
			return;

		else if (tok != PDF_TOK_STRING)
		{
			skip_to_keyword(ctx, file, buf, "endcidrange", "expected string or endcidrange");
			return;
		}

		lo = pdf_code_from_string(buf->scratch, buf->len);

		tok = pdf_lex(ctx, file, buf);
		if (tok != PDF_TOK_STRING)
		{
			skip_to_keyword(ctx, file, buf, "endcidrange", "expected string");
			return;
		}

		hi = pdf_code_from_string(buf->scratch, buf->len);

		tok = pdf_lex(ctx, file, buf);
		if (tok != PDF_TOK_INT)
		{
			skip_to_keyword(ctx, file, buf, "endcidrange", "expected integer");
			return;
		}

		dst = buf->i;

		pdf_map_range_to_range(ctx, cmap, lo, hi, dst);
	}
}

static void
pdf_parse_cid_char(fz_context *ctx, pdf_cmap *cmap, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_token tok;
	int src, dst;

	while (1)
	{
		tok = pdf_lex(ctx, file, buf);

		if (is_keyword(tok, buf, "endcidchar"))
			return;

		else if (tok != PDF_TOK_STRING)
		{
			skip_to_keyword(ctx, file, buf, "endcidchar", "expected string or endcidchar");
			return;
		}

		src = pdf_code_from_string(buf->scratch, buf->len);

		tok = pdf_lex(ctx, file, buf);
		if (tok != PDF_TOK_INT)
		{
			skip_to_keyword(ctx, file, buf, "endcidchar", "expected integer");
			return;
		}

		dst = buf->i;

		pdf_map_range_to_range(ctx, cmap, src, src, dst);
	}
}

static void
pdf_parse_bf_range_array(fz_context *ctx, pdf_cmap *cmap, fz_stream *file, pdf_lexbuf *buf, int lo, int hi)
{
	pdf_token tok;
	int dst[256];

	while (1)
	{
		tok = pdf_lex(ctx, file, buf);

		if (tok == PDF_TOK_CLOSE_ARRAY)
			return;

		/* Note: does not handle [ /Name /Name ... ] */
		else if (tok != PDF_TOK_STRING)
		{
			skip_to_token(ctx, file, buf, PDF_TOK_CLOSE_ARRAY, "expected string or ]");
			return;
		}

		if (buf->len / 2)
		{
			size_t i;
			size_t len = fz_minz(buf->len / 2, nelem(dst));
			for (i = 0; i < len; i++)
				dst[i] = pdf_code_from_string(&buf->scratch[i * 2], 2);

			pdf_map_one_to_many(ctx, cmap, lo, dst, buf->len / 2);
		}

		lo ++;
	}
}

static void
pdf_parse_bf_range(fz_context *ctx, pdf_cmap *cmap, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_token tok;
	int lo, hi, dst;

	while (1)
	{
		tok = pdf_lex(ctx, file, buf);

		if (is_keyword(tok, buf, "endbfrange"))
			return;

		else if (tok != PDF_TOK_STRING)
		{
			skip_to_keyword(ctx, file, buf, "endbfrange", "expected string or endbfrange");
			return;
		}

		lo = pdf_code_from_string(buf->scratch, buf->len);

		tok = pdf_lex(ctx, file, buf);
		if (tok != PDF_TOK_STRING)
		{
			skip_to_keyword(ctx, file, buf, "endbfrange", "expected string");
			return;
		}

		hi = pdf_code_from_string(buf->scratch, buf->len);
		if (lo < 0 || lo > 65535 || hi < 0 || hi > 65535 || lo > hi)
		{
			skip_to_keyword(ctx, file, buf, "endbfrange", "bfrange limits out of range");
			return;
		}

		tok = pdf_lex(ctx, file, buf);

		if (tok == PDF_TOK_STRING)
		{
			if (buf->len == 2)
			{
				dst = pdf_code_from_string(buf->scratch, buf->len);
				pdf_map_range_to_range(ctx, cmap, lo, hi, dst);
			}
			else
			{
				int dststr[256];
				size_t i;

				if (buf->len / 2)
				{
					size_t len = fz_minz(buf->len / 2, nelem(dststr));
					for (i = 0; i < len; i++)
						dststr[i] = pdf_code_from_string(&buf->scratch[i * 2], 2);

					while (lo <= hi)
					{
						pdf_map_one_to_many(ctx, cmap, lo, dststr, i);
						dststr[i-1] ++;
						lo ++;
					}
				}
			}
		}

		else if (tok == PDF_TOK_OPEN_ARRAY)
		{
			pdf_parse_bf_range_array(ctx, cmap, file, buf, lo, hi);
		}

		else
		{
			skip_to_keyword(ctx, file, buf, "endbfrange", "expected string or array or endbfrange");
			return;
		}
	}
}

static void
pdf_parse_bf_char(fz_context *ctx, pdf_cmap *cmap, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_token tok;
	int dst[256];
	int src;

	while (1)
	{
		tok = pdf_lex(ctx, file, buf);

		if (is_keyword(tok, buf, "endbfchar"))
			return;

		else if (tok != PDF_TOK_STRING)
		{
			skip_to_keyword(ctx, file, buf, "endbfchar", "expected string or endbfchar");
			return;
		}

		src = pdf_code_from_string(buf->scratch, buf->len);

		tok = pdf_lex(ctx, file, buf);
		/* Note: does not handle /dstName */
		if (tok != PDF_TOK_STRING)
		{
			skip_to_keyword(ctx, file, buf, "endbfchar", "expected string");
			return;
		}

		if (buf->len / 2)
		{
			size_t i;
			size_t len = fz_minz(buf->len / 2, nelem(dst));
			for (i = 0; i < len; i++)
				dst[i] = pdf_code_from_string(&buf->scratch[i * 2], 2);
			pdf_map_one_to_many(ctx, cmap, src, dst, i);
		}
	}
}

pdf_cmap *
pdf_load_cmap(fz_context *ctx, fz_stream *file)
{
	pdf_cmap *cmap;
	char key[64];
	pdf_lexbuf buf;
	pdf_token tok;

	pdf_lexbuf_init(ctx, &buf, PDF_LEXBUF_SMALL);
	cmap = pdf_new_cmap(ctx);

	strcpy(key, ".notdef");

	fz_try(ctx)
	{
		while (1)
		{
			tok = pdf_lex(ctx, file, &buf);

			if (tok == PDF_TOK_EOF)
				break;

			else if (tok == PDF_TOK_NAME)
			{
				if (!strcmp(buf.scratch, "CMapName"))
					pdf_parse_cmap_name(ctx, cmap, file, &buf);
				else if (!strcmp(buf.scratch, "WMode"))
					pdf_parse_wmode(ctx, cmap, file, &buf);
				else
					fz_strlcpy(key, buf.scratch, sizeof key);
			}

			else if (tok == PDF_TOK_KEYWORD)
			{
				if (is_keyword(tok, &buf, "endcmap"))
					break;

				else if (is_keyword(tok, &buf, "usecmap"))
					fz_strlcpy(cmap->usecmap_name, key, sizeof(cmap->usecmap_name));

				else if (is_keyword(tok, &buf, "begincodespacerange"))
					pdf_parse_codespace_range(ctx, cmap, file, &buf);

				else if (is_keyword(tok, &buf, "beginbfchar"))
					pdf_parse_bf_char(ctx, cmap, file, &buf);

				else if (is_keyword(tok, &buf, "begincidchar"))
					pdf_parse_cid_char(ctx, cmap, file, &buf);

				else if (is_keyword(tok, &buf, "beginbfrange"))
					pdf_parse_bf_range(ctx, cmap, file, &buf);

				else if (is_keyword(tok, &buf, "begincidrange"))
					pdf_parse_cid_range(ctx, cmap, file, &buf);
			}

			/* ignore everything else */
		}

		pdf_sort_cmap(ctx, cmap);
	}
	fz_always(ctx)
	{
		pdf_lexbuf_fin(ctx, &buf);
	}
	fz_catch(ctx)
	{
		pdf_drop_cmap(ctx, cmap);
		fz_rethrow(ctx);
	}

	return cmap;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <assert.h>
#include <string.h>

#undef CHECK_SPLAY
#undef DUMP_SPLAY

/*
 * Allocate, destroy and simple parameters.
 */

void
pdf_drop_cmap_imp(fz_context *ctx, fz_storable *cmap_)
{
	pdf_cmap *cmap = (pdf_cmap *)cmap_;
	pdf_drop_cmap(ctx, cmap->usecmap);
	fz_free(ctx, cmap->ranges);
	fz_free(ctx, cmap->xranges);
	fz_free(ctx, cmap->mranges);
	fz_free(ctx, cmap->dict);
	fz_free(ctx, cmap->tree);
	fz_free(ctx, cmap);
}

pdf_cmap *
pdf_new_cmap(fz_context *ctx)
{
	pdf_cmap *cmap = fz_malloc_struct(ctx, pdf_cmap);
	FZ_INIT_STORABLE(cmap, 1, pdf_drop_cmap_imp);
	return cmap;
}

/* Could be a macro for speed */
pdf_cmap *
pdf_keep_cmap(fz_context *ctx, pdf_cmap *cmap)
{
	return fz_keep_storable(ctx, &cmap->storable);
}

/* Could be a macro for speed */
void
pdf_drop_cmap(fz_context *ctx, pdf_cmap *cmap)
{
	fz_drop_storable(ctx, &cmap->storable);
}

void
pdf_set_usecmap(fz_context *ctx, pdf_cmap *cmap, pdf_cmap *usecmap)
{
	int i;

	pdf_drop_cmap(ctx, cmap->usecmap);
	cmap->usecmap = pdf_keep_cmap(ctx, usecmap);

	if (cmap->codespace_len == 0)
	{
		cmap->codespace_len = usecmap->codespace_len;
		for (i = 0; i < usecmap->codespace_len; i++)
			cmap->codespace[i] = usecmap->codespace[i];
	}
}

int
pdf_cmap_wmode(fz_context *ctx, pdf_cmap *cmap)
{
	return cmap->wmode;
}

void
pdf_set_cmap_wmode(fz_context *ctx, pdf_cmap *cmap, int wmode)
{
	cmap->wmode = wmode;
}

void
pdf_add_codespace(fz_context *ctx, pdf_cmap *cmap, unsigned int low, unsigned int high, size_t n)
{
	if (cmap->codespace_len + 1 == nelem(cmap->codespace))
	{
		fz_warn(ctx, "assert: too many code space ranges");
		return;
	}

	if ((uint32_t)n != n)
	{
		fz_warn(ctx, "assert: code space range too large");
		return;
	}

	cmap->codespace[cmap->codespace_len].n = (int)n;
	cmap->codespace[cmap->codespace_len].low = low;
	cmap->codespace[cmap->codespace_len].high = high;
	cmap->codespace_len ++;
}

struct cmap_splay {
	unsigned int low;
	unsigned int high;
	unsigned int out;
	unsigned int left;
	unsigned int right;
	unsigned int parent : 31;
	unsigned int many : 1;
};

#define EMPTY ((unsigned int)0x40000000)

/*
	The splaying steps used:

	Case 1:	|              z              x
		|          y       D  =>  A       y
		|        x   C                  B   z
		|       A B                        C D

	Case 2:	|         z              x
		|     y       D  =>   y     z
		|   A   x            A B   C D
		|  B C

	Case 3:	|     y                 x
		|  x     C       =>   A     y
		| A B                      B C
*/

static void
move_to_root(cmap_splay *tree, unsigned int x)
{
	if (x == EMPTY)
		return;
	do
	{
		unsigned int z, zp;
		unsigned int y = tree[x].parent;
		if (y == EMPTY)
			break;
		z = tree[y].parent;
		if (z == EMPTY)
		{
			/* Case 3 */
			tree[x].parent = EMPTY;
			tree[y].parent = x;
			if (tree[y].left == x)
			{
				/* Case 3 */
				tree[y].left = tree[x].right;
				if (tree[y].left != EMPTY)
					tree[tree[y].left].parent = y;
				tree[x].right = y;
			}
			else
			{
				/* Case 3 - reflected */
				assert(tree[y].right == x);
				tree[y].right = tree[x].left;
				if (tree[y].right != EMPTY)
					tree[tree[y].right].parent = y;
				tree[x].left = y;
			}
			break;
		}

		zp = tree[z].parent;
		tree[x].parent = zp;
		if (zp != EMPTY) {
			if (tree[zp].left == z)
				tree[zp].left = x;
			else
			{
				assert(tree[zp].right == z);
				tree[zp].right = x;
			}
		}
		tree[y].parent = x;
		if (tree[y].left == x)
		{
			tree[y].left = tree[x].right;
			if (tree[y].left != EMPTY)
				tree[tree[y].left].parent = y;
			tree[x].right = y;
			if (tree[z].left == y)
			{
				/* Case 1 */
				tree[z].parent = y;
				tree[z].left = tree[y].right;
				if (tree[z].left != EMPTY)
					tree[tree[z].left].parent = z;
				tree[y].right = z;
			}
			else
			{
				/* Case 2 - reflected */
				assert(tree[z].right == y);
				tree[z].parent = x;
				tree[z].right = tree[x].left;
				if (tree[z].right != EMPTY)
					tree[tree[z].right].parent = z;
				tree[x].left = z;
			}
		}
		else
		{
			assert(tree[y].right == x);
			tree[y].right = tree[x].left;
			if (tree[y].right != EMPTY)
				tree[tree[y].right].parent = y;
			tree[x].left = y;
			if (tree[z].left == y)
			{
				/* Case 2 */
				tree[z].parent = x;
				tree[z].left = tree[x].right;
				if (tree[z].left != EMPTY)
					tree[tree[z].left].parent = z;
				tree[x].right = z;
			}
			else
			{
				/* Case 1 - reflected */
				assert(tree[z].right == y);
				tree[z].parent = y;
				tree[z].right = tree[y].left;
				if (tree[z].right != EMPTY)
					tree[tree[z].right].parent = z;
				tree[y].left = z;
			}
		}
	} while (1);
}

static unsigned int delete_node(pdf_cmap *cmap, unsigned int current)
{
	cmap_splay *tree = cmap->tree;
	unsigned int parent;
	unsigned int replacement;

	assert(current != EMPTY);

	parent = tree[current].parent;
	if (tree[current].right == EMPTY)
	{
		if (parent == EMPTY)
		{
			replacement = cmap->ttop = tree[current].left;
		}
		else if (tree[parent].left == current)
		{
			replacement = tree[parent].left = tree[current].left;
		}
		else
		{
			assert(tree[parent].right == current);
			replacement = tree[parent].right = tree[current].left;
		}
		if (replacement != EMPTY)
			tree[replacement].parent = parent;
		else
			replacement = parent;
	}
	else if (tree[current].left == EMPTY)
	{
		if (parent == EMPTY)
		{
			replacement = cmap->ttop = tree[current].right;
		}
		else if (tree[parent].left == current)
		{
			replacement = tree[parent].left = tree[current].right;
		}
		else
		{
			assert(tree[parent].right == current);
			replacement = tree[parent].right = tree[current].right;
		}
		if (replacement != EMPTY)
			tree[replacement].parent = parent;
		else
			replacement = parent;
	}
	else
	{
		/* Hard case, find the in-order predecessor of current */
		unsigned int amputee = current;
		replacement = tree[current].left;
		while (tree[replacement].right != EMPTY) {
			amputee = replacement;
			replacement = tree[replacement].right;
		}
		/* Remove replacement from the tree */
		if (amputee == current)
		{
			tree[amputee].left = tree[replacement].left;
			if (tree[amputee].left != EMPTY)
				tree[tree[amputee].left].parent = amputee;
		}
		else
		{
			tree[amputee].right = tree[replacement].left;
			if (tree[amputee].right != EMPTY)
				tree[tree[amputee].right].parent = amputee;
		}
		/* Insert replacement in place of current */
		tree[replacement].parent = parent;
		if (parent == EMPTY)
		{
			tree[replacement].parent = EMPTY;
			cmap->ttop = replacement;
		}
		else if (tree[parent].left == current)
			tree[parent].left = replacement;
		else
		{
			assert(tree[parent].right == current);
			tree[parent].right = replacement;
		}
		tree[replacement].left = tree[current].left;
		if (tree[replacement].left != EMPTY)
			tree[tree[replacement].left].parent = replacement;
		tree[replacement].right = tree[current].right;
		if (tree[replacement].right != EMPTY)
			tree[tree[replacement].right].parent = replacement;
	}

	/* current is now unlinked. We need to remove it from our array. */
	cmap->tlen--;
	if (current != (unsigned int) cmap->tlen)
	{
		if (replacement == (unsigned int) cmap->tlen)
			replacement = current;
		tree[current] = tree[cmap->tlen];
		parent = tree[current].parent;
		if (parent == EMPTY)
			cmap->ttop = current;
		else if (tree[parent].left == (unsigned int) cmap->tlen)
			tree[parent].left = current;
		else
		{
			assert(tree[parent].right == (unsigned int) cmap->tlen);
			tree[parent].right = current;
		}
		if (tree[current].left != EMPTY)
		{
			assert(tree[tree[current].left].parent == (unsigned int) cmap->tlen);
			tree[tree[current].left].parent = current;
		}
		if (tree[current].right != EMPTY)
		{
			assert(tree[tree[current].right].parent == (unsigned int) cmap->tlen);
			tree[tree[current].right].parent = current;
		}
	}

	/* Return the node that we should continue searching from */
	return replacement;
}

#ifdef DUMP_SPLAY
static void
dump_splay(cmap_splay *tree, unsigned int node, int depth, const char *pre)
{
	int i;

	if (tree == NULL || node == EMPTY)
		return;

	for (i = 0; i < depth; i++)
		fprintf(stderr, " ");
	fprintf(stderr, "%s%d:", pre, node);
	if (tree[node].parent == EMPTY)
		fprintf(stderr, "^EMPTY");
	else
		fprintf(stderr, "^%d", tree[node].parent);
	if (tree[node].left == EMPTY)
		fprintf(stderr, "<EMPTY");
	else
		fprintf(stderr, "<%d", tree[node].left);
	if (tree[node].right == EMPTY)
		fprintf(stderr, ">EMPTY");
	else
		fprintf(stderr, ">%d", tree[node].right);
	fprintf(stderr, "(%x,%x,%x,%d)\n", tree[node].low, tree[node].high, tree[node].out, tree[node].many);
	assert(tree[node].parent == EMPTY || depth);
	assert(tree[node].left == EMPTY || tree[tree[node].left].parent == node);
	assert(tree[node].right == EMPTY || tree[tree[node].right].parent == node);
	dump_splay(tree, tree[node].left, depth+1, "L");
	dump_splay(tree, tree[node].right, depth+1, "R");
}
#endif

enum
{
	TOP = 0,
	LEFT = 1,
	RIGHT = 2
};

static void walk_splay(cmap_splay *tree, unsigned int node, void (*fn)(cmap_splay *, void *), void *arg)
{
	int from = TOP;

	while (node != EMPTY)
	{
		switch (from)
		{
		case TOP:
			if (tree[node].left != EMPTY)
			{
				node = tree[node].left;
				from = TOP;
				break;
			}
			/* fallthrough */
		case LEFT:
			fn(&tree[node], arg);
			if (tree[node].right != EMPTY)
			{
				node = tree[node].right;
				from = TOP;
				break;
			}
			/* fallthrough */
		case RIGHT:
			{
				unsigned int parent = tree[node].parent;
				if (parent == EMPTY)
					return;
				if (tree[parent].left == node)
					from = LEFT;
				else
				{
					assert(tree[parent].right == node);
					from = RIGHT;
				}
				node = parent;
			}
		}
	}
}

#ifdef CHECK_SPLAY

static int
tree_has_overlap(cmap_splay *tree, int node, int low, int high)
{
	if (tree[node].left != EMPTY)
		if (tree_has_overlap(tree, tree[node].left, low, high))
			return 1;
	if (tree[node].right != EMPTY)
		if (tree_has_overlap(tree, tree[node].right, low, high))
			return 1;
	return (tree[node].low < low && low < tree[node].high) || (tree[node].low < high && high < tree[node].high);
}

static void
do_check(cmap_splay *node, void *arg)
{
	cmap_splay *tree = arg;
	unsigned int num = node - tree;
	assert(!node->many || node->low == node->high);
	assert(node->low <= node->high);
	assert((node->left == EMPTY) || (tree[node->left].parent == num &&
		tree[node->left].high < node->low));
	assert(node->right == EMPTY || (tree[node->right].parent == num &&
		node->high < tree[node->right].low));
	assert(!tree_has_overlap(tree, num, node->low, node->high));
}

static void
check_splay(cmap_splay *tree, unsigned int node, int depth)
{
	if (node == EMPTY)
		return;
	assert(tree[node].parent == EMPTY);
	walk_splay(tree, node, do_check, tree);
}
#endif

/*
 * Add a range.
 */
static void
add_range(fz_context *ctx, pdf_cmap *cmap, unsigned int low, unsigned int high, unsigned int out, int check_for_overlap, int many)
{
	int current;
	cmap_splay *tree;
	int i;
	int inrange = 0;
	unsigned int k, count;

	if (low > high)
	{
		fz_warn(ctx, "range limits out of range in cmap %s", cmap->cmap_name);
		return;
	}

	if (cmap->codespace_len == 0)
	{
		fz_warn(ctx, "CMap is missing codespace range");
		pdf_add_codespace(ctx, cmap, 0, 65535, 2);
	}

	count = high - low + 1;
	for (k = 0; k < count; k++) {
		unsigned int c = low + k;

		inrange = 0;
		for (i = 0; i < cmap->codespace_len; i++) {
			if (cmap->codespace[i].low <= c && c <= cmap->codespace[i].high)
				inrange = 1;
		}
		if (!inrange)
		{
			fz_warn(ctx, "ignoring CMap range (%u-%u) that is outside of the codespace", low, high);
			return;
		}
	}

	tree = cmap->tree;

	if (cmap->tlen)
	{
		unsigned int move = cmap->ttop;
		unsigned int gt = EMPTY;
		unsigned int lt = EMPTY;
		if (check_for_overlap)
		{
			/* Check for collision with the current node */
			do
			{
				current = move;
				/* Cases we might meet:
				 * tree[i]:        <----->
				 * case 0:     <->
				 * case 1:     <------->
				 * case 2:     <------------->
				 * case 3:           <->
				 * case 4:           <------->
				 * case 5:                 <->
				 */
				if (low <= tree[current].low && tree[current].low <= high)
				{
					/* case 1, reduces to case 0 */
					/* or case 2, deleting the node */
					tree[current].out += high + 1 - tree[current].low;
					tree[current].low = high + 1;
					if (tree[current].low > tree[current].high)
					{
						/* update lt/gt references that will be moved/stale after deleting current */
						if (gt == (unsigned int) cmap->tlen - 1)
							gt = current;
						if (lt == (unsigned int) cmap->tlen - 1)
							lt = current;
						/* delete_node() moves the element at cmap->tlen-1 into current */
						move = delete_node(cmap, current);
						current = EMPTY;
						continue;
					}
				}
				else if (low <= tree[current].high && tree[current].high <= high)
				{
					/* case 4, reduces to case 5 */
					tree[current].high = low - 1;
					assert(tree[current].low <= tree[current].high);
				}
				else if (tree[current].low < low && high < tree[current].high)
				{
					/* case 3, reduces to case 5 */
					int new_high = tree[current].high;
					tree[current].high = low-1;
					add_range(ctx, cmap, high+1, new_high, tree[current].out + high + 1 - tree[current].low, 0, tree[current].many);
					tree = cmap->tree;
				}
				/* Now look for where to move to next (left for case 0, right for case 5) */
				if (tree[current].low > high) {
					move = tree[current].left;
					gt = current;
				}
				else
				{
					move = tree[current].right;
					lt = current;
				}
			}
			while (move != EMPTY);
		}
		else
		{
			do
			{
				current = move;
				if (tree[current].low > high)
				{
					move = tree[current].left;
					gt = current;
				}
				else
				{
					move = tree[current].right;
					lt = current;
				}
			} while (move != EMPTY);
		}
		/* current is now the node to which we would be adding the new node */
		/* lt is the last node we traversed which is lt the new node. */
		/* gt is the last node we traversed which is gt the new node. */

		if (!many)
		{
			/* Check for the 'merge' cases. */
			if (lt != EMPTY && !tree[lt].many && tree[lt].high == low-1 && tree[lt].out - tree[lt].low == out - low)
			{
				tree[lt].high = high;
				if (gt != EMPTY && !tree[gt].many && tree[gt].low == high+1 && tree[gt].out - tree[gt].low == out - low)
				{
					tree[lt].high = tree[gt].high;
					delete_node(cmap, gt);
				}
				goto exit;
			}
			if (gt != EMPTY && !tree[gt].many && tree[gt].low == high+1 && tree[gt].out - tree[gt].low == out - low)
			{
				tree[gt].low = low;
				tree[gt].out = out;
				goto exit;
			}
		}
	}
	else
		current = EMPTY;

	if (cmap->tlen == cmap->tcap)
	{
		int new_cap = cmap->tcap ? cmap->tcap * 2 : 256;
		tree = cmap->tree = fz_realloc_array(ctx, cmap->tree, new_cap, cmap_splay);
		cmap->tcap = new_cap;
	}
	tree[cmap->tlen].low = low;
	tree[cmap->tlen].high = high;
	tree[cmap->tlen].out = out;
	tree[cmap->tlen].parent = current;
	tree[cmap->tlen].left = EMPTY;
	tree[cmap->tlen].right = EMPTY;
	tree[cmap->tlen].many = many;
	cmap->tlen++;
	if (current == EMPTY)
		cmap->ttop = 0;
	else if (tree[current].low > high)
		tree[current].left = cmap->tlen-1;
	else
	{
		assert(tree[current].high < low);
		tree[current].right = cmap->tlen-1;
	}
	move_to_root(tree, cmap->tlen-1);
	cmap->ttop = cmap->tlen-1;
exit:
	{}
#ifdef CHECK_SPLAY
	check_splay(cmap->tree, cmap->ttop, 0);
#endif
#ifdef DUMP_SPLAY
	dump_splay(cmap->tree, cmap->ttop, 0, "");
#endif
}

/*
 * Add a one-to-many mapping.
 */
static void
add_mrange(fz_context *ctx, pdf_cmap *cmap, unsigned int low, int *out, int len)
{
	int out_pos;

	if (cmap->dlen + len + 1 > cmap->dcap)
	{
		int new_cap = cmap->dcap ? cmap->dcap * 2 : 256;
		cmap->dict = fz_realloc_array(ctx, cmap->dict, new_cap, int);
		cmap->dcap = new_cap;
	}
	out_pos = cmap->dlen;
	cmap->dict[out_pos] = len;
	memcpy(&cmap->dict[out_pos+1], out, sizeof(int)*len);
	cmap->dlen += len + 1;

	add_range(ctx, cmap, low, low, out_pos, 1, 1);
}

void
pdf_map_range_to_range(fz_context *ctx, pdf_cmap *cmap, unsigned int low, unsigned int high, int out)
{
	add_range(ctx, cmap, low, high, out, 1, 0);
}

void
pdf_map_one_to_many(fz_context *ctx, pdf_cmap *cmap, unsigned int low, int *values, size_t len)
{
	if (len == 1)
	{
		add_range(ctx, cmap, low, low, values[0], 1, 0);
		return;
	}

	/* Decode unicode surrogate pairs. */
	/* Only the *-UCS2 CMaps use one-to-many mappings, so assuming unicode should be safe. */
	if (len == 2 &&
		values[0] >= 0xD800 && values[0] <= 0xDBFF &&
		values[1] >= 0xDC00 && values[1] <= 0xDFFF)
	{
		int rune = ((values[0] - 0xD800) << 10) + (values[1] - 0xDC00) + 0x10000;
		add_range(ctx, cmap, low, low, rune, 1, 0);
		return;
	}

	if (len > PDF_MRANGE_CAP)
	{
		fz_warn(ctx, "ignoring one to many mapping in cmap %s", cmap->cmap_name);
		return;
	}

	add_mrange(ctx, cmap, low, values, (int)len);
}

static void
count_node_types(cmap_splay *node, void *arg)
{
	int *counts = (int *)arg;

	if (node->many)
		counts[2]++;
	else if (node->low <= 0xffff && node->high <= 0xFFFF && node->out <= 0xFFFF)
		counts[0]++;
	else
		counts[1]++;
}

static void
copy_node_types(cmap_splay *node, void *arg)
{
	pdf_cmap *cmap = (pdf_cmap *)arg;

	if (node->many)
	{
		assert(node->low == node->high);
		cmap->mranges[cmap->mlen].low = node->low;
		cmap->mranges[cmap->mlen].out = node->out;
		cmap->mlen++;
	}
	else if (node->low <= 0xffff && node->high <= 0xFFFF && node->out <= 0xFFFF)
	{
		cmap->ranges[cmap->rlen].low = node->low;
		cmap->ranges[cmap->rlen].high = node->high;
		cmap->ranges[cmap->rlen].out = node->out;
		cmap->rlen++;
	}
	else
	{
		cmap->xranges[cmap->xlen].low = node->low;
		cmap->xranges[cmap->xlen].high = node->high;
		cmap->xranges[cmap->xlen].out = node->out;
		cmap->xlen++;
	}
}

void
pdf_sort_cmap(fz_context *ctx, pdf_cmap *cmap)
{
	int counts[3];

	if (cmap->tree == NULL)
		return;

	counts[0] = 0;
	counts[1] = 0;
	counts[2] = 0;
	walk_splay(cmap->tree, cmap->ttop, count_node_types, &counts);

	cmap->ranges = Memento_label(fz_malloc_array(ctx, counts[0], pdf_range), "cmap_range");
	cmap->rcap = counts[0];
	cmap->xranges = Memento_label(fz_malloc_array(ctx, counts[1], pdf_xrange), "cmap_xrange");
	cmap->xcap = counts[1];
	cmap->mranges = Memento_label(fz_malloc_array(ctx, counts[2], pdf_mrange), "cmap_mrange");
	cmap->mcap = counts[2];

	walk_splay(cmap->tree, cmap->ttop, copy_node_types, cmap);

	fz_free(ctx, cmap->tree);
	cmap->tree = NULL;
}

int
pdf_lookup_cmap(pdf_cmap *cmap, unsigned int cpt)
{
	pdf_range *ranges = cmap->ranges;
	pdf_xrange *xranges = cmap->xranges;
	int l, r, m;

	l = 0;
	r = cmap->rlen - 1;
	while (l <= r)
	{
		m = (l + r) >> 1;
		if (cpt < ranges[m].low)
			r = m - 1;
		else if (cpt > ranges[m].high)
			l = m + 1;
		else
			return cpt - ranges[m].low + ranges[m].out;
	}

	l = 0;
	r = cmap->xlen - 1;
	while (l <= r)
	{
		m = (l + r) >> 1;
		if (cpt < xranges[m].low)
			r = m - 1;
		else if (cpt > xranges[m].high)
			l = m + 1;
		else
			return cpt - xranges[m].low + xranges[m].out;
	}

	if (cmap->usecmap)
		return pdf_lookup_cmap(cmap->usecmap, cpt);

	return -1;
}

int
pdf_lookup_cmap_full(pdf_cmap *cmap, unsigned int cpt, int *out)
{
	pdf_range *ranges = cmap->ranges;
	pdf_xrange *xranges = cmap->xranges;
	pdf_mrange *mranges = cmap->mranges;
	unsigned int i;
	int l, r, m;

	l = 0;
	r = cmap->rlen - 1;
	while (l <= r)
	{
		m = (l + r) >> 1;
		if (cpt < ranges[m].low)
			r = m - 1;
		else if (cpt > ranges[m].high)
			l = m + 1;
		else
		{
			out[0] = cpt - ranges[m].low + ranges[m].out;
			return 1;
		}
	}

	l = 0;
	r = cmap->xlen - 1;
	while (l <= r)
	{
		m = (l + r) >> 1;
		if (cpt < xranges[m].low)
			r = m - 1;
		else if (cpt > xranges[m].high)
			l = m + 1;
		else
		{
			out[0] = cpt - xranges[m].low + xranges[m].out;
			return 1;
		}
	}

	l = 0;
	r = cmap->mlen - 1;
	while (l <= r)
	{
		m = (l + r) >> 1;
		if (cpt < mranges[m].low)
			r = m - 1;
		else if (cpt > mranges[m].low)
			l = m + 1;
		else
		{
			int *ptr = &cmap->dict[cmap->mranges[m].out];
			unsigned int len = (unsigned int)*ptr++;
			for (i = 0; i < len; ++i)
				out[i] = *ptr++;
			return len;
		}
	}

	if (cmap->usecmap)
		return pdf_lookup_cmap_full(cmap->usecmap, cpt, out);

	return 0;
}

int
pdf_decode_cmap(pdf_cmap *cmap, unsigned char *buf, unsigned char *end, unsigned int *cpt)
{
	unsigned int c;
	int k, n;
	int len = end - buf;

	if (len > 4)
		len = 4;

	c = 0;
	for (n = 0; n < len; n++)
	{
		c = (c << 8) | buf[n];
		for (k = 0; k < cmap->codespace_len; k++)
		{
			if (cmap->codespace[k].n == n + 1)
			{
				if (c >= cmap->codespace[k].low && c <= cmap->codespace[k].high)
				{
					*cpt = c;
					return n + 1;
				}
			}
		}
	}

	*cpt = 0;
	return 1;
}

size_t
pdf_cmap_size(fz_context *ctx, pdf_cmap *cmap)
{
	if (cmap == NULL)
		return 0;
	if (cmap->storable.refs < 0)
		return 0;

	return pdf_cmap_size(ctx, cmap->usecmap) +
		cmap->rcap * sizeof *cmap->ranges +
		cmap->xcap * sizeof *cmap->xranges +
		cmap->mcap * sizeof *cmap->mranges +
		cmap->tcap * sizeof *cmap->tree +
		sizeof(*cmap);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
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#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

static fz_colorspace *pdf_load_colorspace_imp(fz_context *ctx, pdf_obj *obj, pdf_cycle_list *cycle_up);

/* ICCBased */
static fz_colorspace *
load_icc_based(fz_context *ctx, pdf_obj *dict, int allow_alt, pdf_cycle_list *cycle_up)
{
	int n = pdf_dict_get_int(ctx, dict, PDF_NAME(N));
	fz_colorspace *alt = NULL;
	fz_colorspace *cs = NULL;
	pdf_obj *obj;

	fz_var(alt);
	fz_var(cs);

	/* Look at Alternate to detect type (especially Lab). */
	if (allow_alt)
	{
		obj = pdf_dict_get(ctx, dict, PDF_NAME(Alternate));
		if (obj)
		{
			fz_try(ctx)
				alt = pdf_load_colorspace_imp(ctx, obj, cycle_up);
			fz_catch(ctx)
			{
				fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
				fz_warn(ctx, "ignoring broken ICC Alternate colorspace");
			}
		}
	}

#if FZ_ENABLE_ICC
	{
		fz_buffer *buf = NULL;
		fz_var(buf);
		fz_try(ctx)
		{
			buf = pdf_load_stream(ctx, dict);
			cs = fz_new_icc_colorspace(ctx, alt ? alt->type : FZ_COLORSPACE_NONE, 0, NULL, buf);
			if (cs->n > n)
			{
				fz_warn(ctx, "ICC colorspace N=%d does not match profile N=%d (ignoring profile)", n, cs->n);
				fz_drop_colorspace(ctx, cs);
				cs = NULL;
			}
			else if (cs->n < n)
			{
				fz_warn(ctx, "ICC colorspace N=%d does not match profile N=%d (using profile)", n, cs->n);
			}
		}
		fz_always(ctx)
			fz_drop_buffer(ctx, buf);
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			fz_warn(ctx, "ignoring broken ICC profile");
		}
	}
#endif

	if (!cs)
		cs = alt;
	else
		fz_drop_colorspace(ctx, alt);

	if (!cs)
	{
		if (n == 1) cs = fz_keep_colorspace(ctx, fz_device_gray(ctx));
		else if (n == 3) cs = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		else if (n == 4) cs = fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
		else fz_throw(ctx, FZ_ERROR_SYNTAX, "invalid ICC colorspace");
	}

	return cs;
}

static void
devicen_eval(fz_context *ctx, void *tint, const float *sv, int sn, float *dv, int dn)
{
	pdf_eval_function(ctx, tint, sv, sn, dv, dn);
}

static void
devicen_drop(fz_context *ctx, void *tint)
{
	pdf_drop_function(ctx, tint);
}

static fz_colorspace *
load_devicen(fz_context *ctx, pdf_obj *array, int is_devn, pdf_cycle_list *cycle_up)
{
	fz_colorspace *base = NULL;
	fz_colorspace *cs = NULL;
	pdf_obj *nameobj = pdf_array_get(ctx, array, 1);
	pdf_obj *baseobj = pdf_array_get(ctx, array, 2);
	pdf_obj *tintobj = pdf_array_get(ctx, array, 3);
	char name[100];
	int i, n;

	fz_var(cs);

	if (pdf_is_array(ctx, nameobj))
	{
		n = pdf_array_len(ctx, nameobj);
		if (n < 1)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "too few components in DeviceN colorspace");
		if (n > FZ_MAX_COLORS)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "too many components in DeviceN colorspace");
	}
	else
	{
		n = 1;
	}

	base = pdf_load_colorspace_imp(ctx, baseobj, cycle_up);
	fz_try(ctx)
	{
		if (is_devn)
		{
			fz_snprintf(name, sizeof name, "DeviceN(%d,%s", n, base->name);
			for (i = 0; i < n; i++) {
				fz_strlcat(name, ",", sizeof name);
				fz_strlcat(name, pdf_array_get_name(ctx, nameobj, i), sizeof name);
			}
			fz_strlcat(name, ")", sizeof name);
		}
		else
		{
			fz_snprintf(name, sizeof name, "Separation(%s,%s)", base->name, pdf_to_name(ctx, nameobj));
		}

		cs = fz_new_colorspace(ctx, FZ_COLORSPACE_SEPARATION, 0, n, name);
		cs->u.separation.eval = devicen_eval;
		cs->u.separation.drop = devicen_drop;
		cs->u.separation.base = fz_keep_colorspace(ctx, base);
		cs->u.separation.tint = pdf_load_function(ctx, tintobj, n, cs->u.separation.base->n);
		if (pdf_is_array(ctx, nameobj))
			for (i = 0; i < n; i++)
				fz_colorspace_name_colorant(ctx, cs, i, pdf_to_name(ctx, pdf_array_get(ctx, nameobj, i)));
		else
			fz_colorspace_name_colorant(ctx, cs, 0, pdf_to_name(ctx, nameobj));
	}
	fz_always(ctx)
	{
		fz_drop_colorspace(ctx, base);
	}
	fz_catch(ctx)
	{
		fz_drop_colorspace(ctx, cs);
		fz_rethrow(ctx);
	}

	return cs;
}

int
pdf_is_tint_colorspace(fz_context *ctx, fz_colorspace *cs)
{
	return cs && cs->type == FZ_COLORSPACE_SEPARATION;
}

/* Indexed */

static fz_colorspace *
load_indexed(fz_context *ctx, pdf_obj *array, pdf_cycle_list *cycle_up)
{
	pdf_obj *baseobj = pdf_array_get(ctx, array, 1);
	pdf_obj *highobj = pdf_array_get(ctx, array, 2);
	pdf_obj *lookupobj = pdf_array_get(ctx, array, 3);
	fz_colorspace *base = NULL;
	fz_colorspace *cs;
	size_t i, n;
	int high;
	unsigned char *lookup = NULL;

	fz_var(base);
	fz_var(lookup);

	fz_try(ctx)
	{
		base = pdf_load_colorspace_imp(ctx, baseobj, cycle_up);

		high = pdf_to_int(ctx, highobj);
		high = fz_clampi(high, 0, 255);
		n = (size_t)base->n * (high + 1);
		lookup = Memento_label(fz_malloc(ctx, n), "cs_lookup");

		if (pdf_is_string(ctx, lookupobj))
		{
			size_t sn = fz_minz(n, pdf_to_str_len(ctx, lookupobj));
			unsigned char *buf = (unsigned char *) pdf_to_str_buf(ctx, lookupobj);
			for (i = 0; i < sn; ++i)
				lookup[i] = buf[i];
			for (; i < n; ++i)
				lookup[i] = 0;
		}
		else if (pdf_is_indirect(ctx, lookupobj))
		{
			fz_stream *file = NULL;

			fz_var(file);

			fz_try(ctx)
			{
				file = pdf_open_stream(ctx, lookupobj);
				i = fz_read(ctx, file, lookup, n);
				if (i < n)
					memset(lookup+i, 0, n-i);
			}
			fz_always(ctx)
			{
				fz_drop_stream(ctx, file);
			}
			fz_catch(ctx)
			{
				fz_rethrow(ctx);
			}
		}
		else
		{
			fz_throw(ctx, FZ_ERROR_SYNTAX, "cannot parse colorspace lookup table");
		}

		cs = fz_new_indexed_colorspace(ctx, base, high, lookup);
	}
	fz_always(ctx)
		fz_drop_colorspace(ctx, base);
	fz_catch(ctx)
	{
		fz_free(ctx, lookup);
		fz_rethrow(ctx);
	}

	return cs;
}

static void
pdf_load_cal_common(fz_context *ctx, pdf_obj *dict, float *wp, float *bp, float *gamma)
{
	pdf_obj *obj;
	int i;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(WhitePoint));
	if (pdf_array_len(ctx, obj) != 3)
		fz_throw(ctx, FZ_ERROR_SYNTAX, "WhitePoint must be a 3-element array");

	for (i = 0; i < 3; i++)
	{
		wp[i] = pdf_array_get_real(ctx, obj, i);
		if (wp[i] < 0)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "WhitePoint numbers must be positive");
	}
	if (wp[1] != 1)
		fz_throw(ctx, FZ_ERROR_SYNTAX, "WhitePoint Yw must be 1.0");

	obj = pdf_dict_get(ctx, dict, PDF_NAME(BlackPoint));
	if (pdf_array_len(ctx, obj) == 3)
	{
		for (i = 0; i < 3; i++)
		{
			bp[i] = pdf_array_get_real(ctx, obj, i);
			if (bp[i] < 0)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "BlackPoint numbers must be positive");
		}
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Gamma));
	if (pdf_is_number(ctx, obj))
	{
		gamma[0] = pdf_to_real(ctx, obj);
		gamma[1] = gamma[2];
		if (gamma[0] <= 0)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "Gamma must be greater than zero");
	}
	else if (pdf_array_len(ctx, obj) == 3)
	{
		for (i = 0; i < 3; i++)
		{
			gamma[i] = pdf_array_get_real(ctx, obj, i);
			if (gamma[i] <= 0)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "Gamma must be greater than zero");
		}
	}
}

static fz_colorspace *
pdf_load_cal_gray(fz_context *ctx, pdf_obj *dict)
{
	float wp[3];
	float bp[3] = { 0, 0, 0 };
	float gamma[3] = { 1, 1, 1 };

	if (dict == NULL)
		return fz_keep_colorspace(ctx, fz_device_gray(ctx));

	fz_try(ctx)
		pdf_load_cal_common(ctx, dict, wp, bp, gamma);
	fz_catch(ctx)
		return fz_keep_colorspace(ctx, fz_device_gray(ctx));
	return fz_new_cal_gray_colorspace(ctx, wp, bp, gamma[0]);
}

static fz_colorspace *
pdf_load_cal_rgb(fz_context *ctx, pdf_obj *dict)
{
	pdf_obj *obj;
	float matrix[9] = { 1, 0, 0, 0, 1, 0, 0, 0, 1 };
	float wp[3];
	float bp[3] = { 0, 0, 0 };
	float gamma[3] = { 1, 1, 1 };
	int i;

	if (dict == NULL)
		return fz_keep_colorspace(ctx, fz_device_rgb(ctx));

	fz_try(ctx)
	{
		pdf_load_cal_common(ctx, dict, wp, bp, gamma);
		obj = pdf_dict_get(ctx, dict, PDF_NAME(Matrix));
		if (pdf_array_len(ctx, obj) == 9)
		{
			for (i = 0; i < 9; i++)
				matrix[i] = pdf_array_get_real(ctx, obj, i);
		}
	}
	fz_catch(ctx)
		return fz_keep_colorspace(ctx, fz_device_rgb(ctx));
	return fz_new_cal_rgb_colorspace(ctx, wp, bp, gamma, matrix);
}

/* Parse and create colorspace from PDF object */

static fz_colorspace *
pdf_load_colorspace_imp(fz_context *ctx, pdf_obj *obj, pdf_cycle_list *cycle_up)
{
	fz_colorspace *cs = NULL;
	pdf_cycle_list cycle;

	if (pdf_cycle(ctx, &cycle, cycle_up, obj))
			fz_throw(ctx, FZ_ERROR_SYNTAX, "recursive colorspace");

	if (pdf_is_name(ctx, obj))
	{
		if (pdf_name_eq(ctx, obj, PDF_NAME(Pattern)))
			return fz_keep_colorspace(ctx, fz_device_gray(ctx));
		else if (pdf_name_eq(ctx, obj, PDF_NAME(G)))
			return fz_keep_colorspace(ctx, fz_device_gray(ctx));
		else if (pdf_name_eq(ctx, obj, PDF_NAME(RGB)))
			return fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		else if (pdf_name_eq(ctx, obj, PDF_NAME(CMYK)))
			return fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
		else if (pdf_name_eq(ctx, obj, PDF_NAME(DeviceGray)))
			return fz_keep_colorspace(ctx, fz_device_gray(ctx));
		else if (pdf_name_eq(ctx, obj, PDF_NAME(DeviceRGB)))
			return fz_keep_colorspace(ctx, fz_device_rgb(ctx));
		else if (pdf_name_eq(ctx, obj, PDF_NAME(DeviceCMYK)))
			return fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
		else
			fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown colorspace: %s", pdf_to_name(ctx, obj));
	}

	else if (pdf_is_array(ctx, obj))
	{
		pdf_obj *name = pdf_array_get(ctx, obj, 0);

		if (pdf_is_name(ctx, name))
		{
			/* load base colorspace instead */
			if (pdf_name_eq(ctx, name, PDF_NAME(G)))
				return fz_keep_colorspace(ctx, fz_device_gray(ctx));
			else if (pdf_name_eq(ctx, name, PDF_NAME(RGB)))
				return fz_keep_colorspace(ctx, fz_device_rgb(ctx));
			else if (pdf_name_eq(ctx, name, PDF_NAME(CMYK)))
				return fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
			else if (pdf_name_eq(ctx, name, PDF_NAME(DeviceGray)))
				return fz_keep_colorspace(ctx, fz_device_gray(ctx));
			else if (pdf_name_eq(ctx, name, PDF_NAME(DeviceRGB)))
				return fz_keep_colorspace(ctx, fz_device_rgb(ctx));
			else if (pdf_name_eq(ctx, name, PDF_NAME(DeviceCMYK)))
				return fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
			else if (pdf_name_eq(ctx, name, PDF_NAME(CalCMYK)))
				return fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
			else if (pdf_name_eq(ctx, name, PDF_NAME(Lab)))
				return fz_keep_colorspace(ctx, fz_device_lab(ctx));

			else
			{
				if ((cs = pdf_find_item(ctx, fz_drop_colorspace_imp, obj)) != NULL)
					return cs;

				if (pdf_name_eq(ctx, name, PDF_NAME(ICCBased)))
					cs = load_icc_based(ctx, pdf_array_get(ctx, obj, 1), 1, &cycle);

				else if (pdf_name_eq(ctx, name, PDF_NAME(CalGray)))
					cs = pdf_load_cal_gray(ctx, pdf_array_get(ctx, obj, 1));
				else if (pdf_name_eq(ctx, name, PDF_NAME(CalRGB)))
					cs = pdf_load_cal_rgb(ctx, pdf_array_get(ctx, obj, 1));

				else if (pdf_name_eq(ctx, name, PDF_NAME(Indexed)))
					cs = load_indexed(ctx, obj, &cycle);
				else if (pdf_name_eq(ctx, name, PDF_NAME(I)))
					cs = load_indexed(ctx, obj, &cycle);

				else if (pdf_name_eq(ctx, name, PDF_NAME(Separation)))
					cs = load_devicen(ctx, obj, 0, &cycle);

				else if (pdf_name_eq(ctx, name, PDF_NAME(DeviceN)))
					cs = load_devicen(ctx, obj, 1, &cycle);

				else if (pdf_name_eq(ctx, name, PDF_NAME(Pattern)))
				{
					pdf_obj *pobj = pdf_array_get(ctx, obj, 1);
					if (!pobj)
						return fz_keep_colorspace(ctx, fz_device_gray(ctx));
					cs = pdf_load_colorspace_imp(ctx, pobj, &cycle);
				}
				else
					fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown colorspace %s", pdf_to_name(ctx, name));

				pdf_store_item(ctx, obj, cs, 1000);
				return cs;
			}
		}
	}

	/* We have seen files where /DefaultRGB is specified as 1 0 R,
	 * and 1 0 obj << /Length 3144 /Alternate /DeviceRGB /N 3 >>
	 * stream ...iccprofile... endstream endobj.
	 * This *should* be [ /ICCBased 1 0 R ], but Acrobat seems to
	 * handle it, so do our best. */
	else if (pdf_is_dict(ctx, obj))
	{
		if ((cs = pdf_find_item(ctx, fz_drop_colorspace_imp, obj)) != NULL)
			return cs;
		cs = load_icc_based(ctx, obj, 1, &cycle);
		pdf_store_item(ctx, obj, cs, 1000);
		return cs;
	}

	fz_throw(ctx, FZ_ERROR_SYNTAX, "could not parse color space (%d 0 R)", pdf_to_num(ctx, obj));
}

fz_colorspace *
pdf_load_colorspace(fz_context *ctx, pdf_obj *obj)
{
	return pdf_load_colorspace_imp(ctx, obj, NULL);
}

#if FZ_ENABLE_ICC

static fz_colorspace *
pdf_load_output_intent(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
	pdf_obj *intents = pdf_dict_get(ctx, root, PDF_NAME(OutputIntents));
	pdf_obj *intent_dict;
	pdf_obj *dest_profile;
	fz_colorspace *cs = NULL;

	/* An array of intents */
	if (!intents)
		return NULL;

	/* For now, always just use the first intent. I have never even seen a file
	 * with multiple intents but it could happen */
	intent_dict = pdf_array_get(ctx, intents, 0);
	if (!intent_dict)
		return NULL;
	dest_profile = pdf_dict_get(ctx, intent_dict, PDF_NAME(DestOutputProfile));
	if (!dest_profile)
		return NULL;

	fz_var(cs);

	fz_try(ctx)
		cs = load_icc_based(ctx, dest_profile, 0, NULL);
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "Attempt to read Output Intent failed");
	}
	return cs;
}

fz_colorspace *
pdf_document_output_intent(fz_context *ctx, pdf_document *doc)
{
	if (!doc->oi)
		doc->oi = pdf_load_output_intent(ctx, doc);
	return doc->oi;
}

#else

fz_colorspace *
pdf_document_output_intent(fz_context *ctx, pdf_document *doc)
{
	return NULL;
}

#endif
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

enum
{
	PDF_CRYPT_NONE,
	PDF_CRYPT_RC4,
	PDF_CRYPT_AESV2,
	PDF_CRYPT_AESV3,
	PDF_CRYPT_UNKNOWN,
};

typedef struct
{
	int method;
	int length;
} pdf_crypt_filter;

struct pdf_crypt
{
	pdf_obj *id;

	int v;
	int length;
	pdf_obj *cf;
	pdf_crypt_filter stmf;
	pdf_crypt_filter strf;

	int r;
	unsigned char o[48];
	unsigned char u[48];
	unsigned char oe[32];
	unsigned char ue[32];
	unsigned char perms[16];
	int p;
	int encrypt_metadata;

	unsigned char key[32]; /* decryption key generated from password */
};

static void pdf_parse_crypt_filter(fz_context *ctx, pdf_crypt_filter *cf, pdf_crypt *crypt, pdf_obj *name);

pdf_crypt *
pdf_new_crypt(fz_context *ctx, pdf_obj *dict, pdf_obj *id)
{
	pdf_crypt *crypt;
	pdf_obj *obj;

	crypt = fz_malloc_struct(ctx, pdf_crypt);

	/* Common to all security handlers (PDF 1.7 table 3.18) */

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Filter));
	if (!pdf_is_name(ctx, obj))
	{
		pdf_drop_crypt(ctx, crypt);
		fz_throw(ctx, FZ_ERROR_GENERIC, "unspecified encryption handler");
	}
	if (!pdf_name_eq(ctx, PDF_NAME(Standard), obj))
	{
		pdf_drop_crypt(ctx, crypt);
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown encryption handler: '%s'", pdf_to_name(ctx, obj));
	}

	crypt->v = 0;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(V));
	if (pdf_is_int(ctx, obj))
		crypt->v = pdf_to_int(ctx, obj);
	if (crypt->v != 0 && crypt->v != 1 && crypt->v != 2 && crypt->v != 4 && crypt->v != 5)
	{
		pdf_drop_crypt(ctx, crypt);
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown encryption version");
	}

	/* Standard security handler (PDF 1.7 table 3.19) */

	obj = pdf_dict_get(ctx, dict, PDF_NAME(R));
	if (pdf_is_int(ctx, obj))
		crypt->r = pdf_to_int(ctx, obj);
	else if (crypt->v <= 4)
	{
		fz_warn(ctx, "encryption dictionary missing revision value, guessing...");
		if (crypt->v < 2)
			crypt->r = 2;
		else if (crypt->v == 2)
			crypt->r = 3;
		else if (crypt->v == 4)
			crypt->r = 4;
	}
	else
	{
		pdf_drop_crypt(ctx, crypt);
		fz_throw(ctx, FZ_ERROR_GENERIC, "encryption dictionary missing version and revision value");
	}
	if (crypt->r < 1 || crypt->r > 6)
	{
		int r = crypt->r;
		pdf_drop_crypt(ctx, crypt);
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown crypt revision %d", r);
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(O));
	if (pdf_is_string(ctx, obj) && pdf_to_str_len(ctx, obj) == 32)
		memcpy(crypt->o, pdf_to_str_buf(ctx, obj), 32);
	/* /O and /U are supposed to be 48 bytes long for revision 5 and 6, they're often longer, though */
	else if (crypt->r >= 5 && pdf_is_string(ctx, obj) && pdf_to_str_len(ctx, obj) >= 48)
		memcpy(crypt->o, pdf_to_str_buf(ctx, obj), 48);
	else
	{
		pdf_drop_crypt(ctx, crypt);
		fz_throw(ctx, FZ_ERROR_GENERIC, "encryption dictionary missing owner password");
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(U));
	if (pdf_is_string(ctx, obj) && pdf_to_str_len(ctx, obj) == 32)
		memcpy(crypt->u, pdf_to_str_buf(ctx, obj), 32);
	/* /O and /U are supposed to be 48 bytes long for revision 5 and 6, they're often longer, though */
	else if (crypt->r >= 5 && pdf_is_string(ctx, obj) && pdf_to_str_len(ctx, obj) >= 48)
		memcpy(crypt->u, pdf_to_str_buf(ctx, obj), 48);
	else if (pdf_is_string(ctx, obj) && pdf_to_str_len(ctx, obj) < 32)
	{
		fz_warn(ctx, "encryption password key too short (%zu)", pdf_to_str_len(ctx, obj));
		memcpy(crypt->u, pdf_to_str_buf(ctx, obj), pdf_to_str_len(ctx, obj));
	}
	else
	{
		pdf_drop_crypt(ctx, crypt);
		fz_throw(ctx, FZ_ERROR_GENERIC, "encryption dictionary missing user password");
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(P));
	if (pdf_is_int(ctx, obj))
		crypt->p = pdf_to_int(ctx, obj);
	else
	{
		fz_warn(ctx, "encryption dictionary missing permissions");
		crypt->p = 0xfffffffc;
	}

	if (crypt->r == 5 || crypt->r == 6)
	{
		obj = pdf_dict_get(ctx, dict, PDF_NAME(OE));
		if (!pdf_is_string(ctx, obj) || pdf_to_str_len(ctx, obj) != 32)
		{
			pdf_drop_crypt(ctx, crypt);
			fz_throw(ctx, FZ_ERROR_GENERIC, "encryption dictionary missing owner encryption key");
		}
		memcpy(crypt->oe, pdf_to_str_buf(ctx, obj), 32);

		obj = pdf_dict_get(ctx, dict, PDF_NAME(UE));
		if (!pdf_is_string(ctx, obj) || pdf_to_str_len(ctx, obj) != 32)
		{
			pdf_drop_crypt(ctx, crypt);
			fz_throw(ctx, FZ_ERROR_GENERIC, "encryption dictionary missing user encryption key");
		}
		memcpy(crypt->ue, pdf_to_str_buf(ctx, obj), 32);
	}

	crypt->encrypt_metadata = 1;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(EncryptMetadata));
	if (pdf_is_bool(ctx, obj))
		crypt->encrypt_metadata = pdf_to_bool(ctx, obj);

	/* Extract file identifier string */

	if (pdf_is_array(ctx, id) && pdf_array_len(ctx, id) == 2)
	{
		obj = pdf_array_get(ctx, id, 0);
		if (pdf_is_string(ctx, obj))
			crypt->id = pdf_keep_obj(ctx, obj);
	}
	else
		fz_warn(ctx, "missing file identifier, may not be able to do decryption");

	/* Determine encryption key length */

	crypt->length = 40;
	if (crypt->v == 2 || crypt->v == 4)
	{
		obj = pdf_dict_get(ctx, dict, PDF_NAME(Length));
		if (pdf_is_int(ctx, obj))
			crypt->length = pdf_to_int(ctx, obj);

		/* work-around for pdf generators that assume length is in bytes */
		if (crypt->length < 40)
			crypt->length = crypt->length * 8;

		if (crypt->length % 8 != 0)
		{
			pdf_drop_crypt(ctx, crypt);
			fz_throw(ctx, FZ_ERROR_GENERIC, "invalid encryption key length");
		}
		if (crypt->length < 40 || crypt->length > 128)
		{
			pdf_drop_crypt(ctx, crypt);
			fz_throw(ctx, FZ_ERROR_GENERIC, "invalid encryption key length");
		}
	}

	if (crypt->v == 5)
		crypt->length = 256;

	if (crypt->v == 0 || crypt->v == 1 || crypt->v == 2)
	{
		crypt->stmf.method = PDF_CRYPT_RC4;
		crypt->stmf.length = crypt->length;

		crypt->strf.method = PDF_CRYPT_RC4;
		crypt->strf.length = crypt->length;
	}

	if (crypt->v == 4 || crypt->v == 5)
	{
		crypt->stmf.method = PDF_CRYPT_NONE;
		crypt->stmf.length = crypt->length;

		crypt->strf.method = PDF_CRYPT_NONE;
		crypt->strf.length = crypt->length;

		obj = pdf_dict_get(ctx, dict, PDF_NAME(CF));
		if (pdf_is_dict(ctx, obj))
		{
			crypt->cf = pdf_keep_obj(ctx, obj);
		}
		else
		{
			crypt->cf = NULL;
		}

		fz_try(ctx)
		{
			obj = pdf_dict_get(ctx, dict, PDF_NAME(StmF));
			if (pdf_is_name(ctx, obj))
				pdf_parse_crypt_filter(ctx, &crypt->stmf, crypt, obj);

			obj = pdf_dict_get(ctx, dict, PDF_NAME(StrF));
			if (pdf_is_name(ctx, obj))
				pdf_parse_crypt_filter(ctx, &crypt->strf, crypt, obj);
		}
		fz_catch(ctx)
		{
			pdf_drop_crypt(ctx, crypt);
			fz_rethrow(ctx);
		}

		/* in crypt revision 4, the crypt filter determines the key length */
		if (crypt->strf.method != PDF_CRYPT_NONE)
			crypt->length = crypt->stmf.length;
	}

	return crypt;
}

void
pdf_drop_crypt(fz_context *ctx, pdf_crypt *crypt)
{
	if (!crypt)
		return;

	pdf_drop_obj(ctx, crypt->id);
	pdf_drop_obj(ctx, crypt->cf);
	fz_free(ctx, crypt);
}

/*
 * Parse a CF dictionary entry (PDF 1.7 table 3.22)
 */

static void
pdf_parse_crypt_filter(fz_context *ctx, pdf_crypt_filter *cf, pdf_crypt *crypt, pdf_obj *name)
{
	pdf_obj *obj;
	pdf_obj *dict;
	int is_identity = (pdf_name_eq(ctx, name, PDF_NAME(Identity)));
	int is_stdcf = (!is_identity && pdf_name_eq(ctx, name, PDF_NAME(StdCF)));

	if (!is_identity && !is_stdcf)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Crypt Filter not Identity or StdCF (%d 0 R)", pdf_to_num(ctx, crypt->cf));

	cf->method = PDF_CRYPT_NONE;
	cf->length = crypt->length;

	if (!crypt->cf)
	{
		cf->method = (is_identity ? PDF_CRYPT_NONE : PDF_CRYPT_RC4);
		return;
	}

	dict = pdf_dict_get(ctx, crypt->cf, name);
	if (pdf_is_dict(ctx, dict))
	{
		obj = pdf_dict_get(ctx, dict, PDF_NAME(CFM));
		if (pdf_is_name(ctx, obj))
		{
			if (pdf_name_eq(ctx, PDF_NAME(None), obj))
				cf->method = PDF_CRYPT_NONE;
			else if (pdf_name_eq(ctx, PDF_NAME(V2), obj))
				cf->method = PDF_CRYPT_RC4;
			else if (pdf_name_eq(ctx, PDF_NAME(AESV2), obj))
				cf->method = PDF_CRYPT_AESV2;
			else if (pdf_name_eq(ctx, PDF_NAME(AESV3), obj))
				cf->method = PDF_CRYPT_AESV3;
			else
				fz_warn(ctx, "unknown encryption method: %s", pdf_to_name(ctx, obj));
		}

		obj = pdf_dict_get(ctx, dict, PDF_NAME(Length));
		if (pdf_is_int(ctx, obj))
			cf->length = pdf_to_int(ctx, obj);
	}
	else if (!is_identity)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse crypt filter (%d 0 R)", pdf_to_num(ctx, crypt->cf));

	/* the length for crypt filters is supposed to be in bytes not bits */
	if (cf->length < 40)
		cf->length = cf->length * 8;

	if ((cf->length % 8) != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid key length: %d", cf->length);

	if ((crypt->r == 1 || crypt->r == 2 || crypt->r == 3 || crypt->r == 4) &&
		(cf->length < 40 || cf->length > 128))
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid key length: %d", cf->length);
	if ((crypt->r == 5 || crypt->r == 6) && cf->length != 256)
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid key length: %d", cf->length);
}

/*
 * Compute an encryption key (PDF 1.7 algorithm 3.2)
 */

static const unsigned char padding[32] =
{
	0x28, 0xbf, 0x4e, 0x5e, 0x4e, 0x75, 0x8a, 0x41,
	0x64, 0x00, 0x4e, 0x56, 0xff, 0xfa, 0x01, 0x08,
	0x2e, 0x2e, 0x00, 0xb6, 0xd0, 0x68, 0x3e, 0x80,
	0x2f, 0x0c, 0xa9, 0xfe, 0x64, 0x53, 0x69, 0x7a
};

static void
pdf_compute_encryption_key(fz_context *ctx, pdf_crypt *crypt, unsigned char *password, size_t pwlen, unsigned char *key)
{
	unsigned char buf[32];
	unsigned int p;
	int i, n;
	fz_md5 md5;

	n = fz_clampi(crypt->length / 8, 0, 16);

	/* Step 1 - copy and pad password string */
	if (pwlen > 32)
		pwlen = 32;
	memcpy(buf, password, pwlen);
	if (pwlen < 32)
		memcpy(buf + pwlen, padding, 32 - pwlen);

	/* Step 2 - init md5 and pass value of step 1 */
	fz_md5_init(&md5);
	fz_md5_update(&md5, buf, 32);

	/* Step 3 - pass O value */
	fz_md5_update(&md5, crypt->o, 32);

	/* Step 4 - pass P value as unsigned int, low-order byte first */
	p = (unsigned int) crypt->p;
	buf[0] = (p) & 0xFF;
	buf[1] = (p >> 8) & 0xFF;
	buf[2] = (p >> 16) & 0xFF;
	buf[3] = (p >> 24) & 0xFF;
	fz_md5_update(&md5, buf, 4);

	/* Step 5 - pass first element of ID array */
	fz_md5_update(&md5, (unsigned char *)pdf_to_str_buf(ctx, crypt->id), pdf_to_str_len(ctx, crypt->id));

	/* Step 6 (revision 4 or greater) - if metadata is not encrypted pass 0xFFFFFFFF */
	if (crypt->r >= 4)
	{
		if (!crypt->encrypt_metadata)
		{
			buf[0] = 0xFF;
			buf[1] = 0xFF;
			buf[2] = 0xFF;
			buf[3] = 0xFF;
			fz_md5_update(&md5, buf, 4);
		}
	}

	/* Step 7 - finish the hash */
	fz_md5_final(&md5, buf);

	/* Step 8 (revision 3 or greater) - do some voodoo 50 times */
	if (crypt->r >= 3)
	{
		for (i = 0; i < 50; i++)
		{
			fz_md5_init(&md5);
			fz_md5_update(&md5, buf, n);
			fz_md5_final(&md5, buf);
		}
	}

	/* Step 9 - the key is the first 'n' bytes of the result */
	memcpy(key, buf, n);
}

/*
 * Compute an encryption key (PDF 1.7 ExtensionLevel 3 algorithm 3.2a)
 */

static void
pdf_compute_encryption_key_r5(fz_context *ctx, pdf_crypt *crypt, unsigned char *password, size_t pwlen, int ownerkey, unsigned char *validationkey)
{
	unsigned char buffer[128 + 8 + 48];
	fz_sha256 sha256;
	fz_aes aes;

	/* Step 2 - truncate UTF-8 password to 127 characters */

	if (pwlen > 127)
		pwlen = 127;

	/* Step 3/4 - test password against owner/user key and compute encryption key */

	memcpy(buffer, password, pwlen);
	if (ownerkey)
	{
		memcpy(buffer + pwlen, crypt->o + 32, 8);
		memcpy(buffer + pwlen + 8, crypt->u, 48);
	}
	else
		memcpy(buffer + pwlen, crypt->u + 32, 8);

	fz_sha256_init(&sha256);
	fz_sha256_update(&sha256, buffer, pwlen + 8 + (ownerkey ? 48 : 0));
	fz_sha256_final(&sha256, validationkey);

	/* Step 3.5/4.5 - compute file encryption key from OE/UE */

	if (ownerkey)
	{
		memcpy(buffer + pwlen, crypt->o + 40, 8);
		memcpy(buffer + pwlen + 8, crypt->u, 48);
	}
	else
		memcpy(buffer + pwlen, crypt->u + 40, 8);

	fz_sha256_init(&sha256);
	fz_sha256_update(&sha256, buffer, pwlen + 8 + (ownerkey ? 48 : 0));
	fz_sha256_final(&sha256, buffer);

	/* clear password buffer and use it as iv */
	memset(buffer + 32, 0, sizeof(buffer) - 32);
	if (fz_aes_setkey_dec(&aes, buffer, crypt->length))
		fz_throw(ctx, FZ_ERROR_GENERIC, "AES key init failed (keylen=%d)", crypt->length);
	fz_aes_crypt_cbc(&aes, FZ_AES_DECRYPT, 32, buffer + 32, ownerkey ? crypt->oe : crypt->ue, crypt->key);
}

/*
 * Compute an encryption key (PDF 1.7 ExtensionLevel 8 algorithm)
 *
 * Adobe has not yet released the details, so the algorithm reference is:
 * http://esec-lab.sogeti.com/post/The-undocumented-password-validation-algorithm-of-Adobe-Reader-X
 */

static void
pdf_compute_hardened_hash_r6(fz_context *ctx, unsigned char *password, size_t pwlen, unsigned char salt[8], unsigned char *ownerkey, unsigned char hash[32])
{
	unsigned char data[(128 + 64 + 48) * 64];
	unsigned char block[64];
	int block_size = 32;
	size_t data_len = 0;
	int i, j, sum;

	fz_sha256 sha256;
	fz_sha384 sha384;
	fz_sha512 sha512;
	fz_aes aes;

	/* Step 1: calculate initial data block */
	fz_sha256_init(&sha256);
	fz_sha256_update(&sha256, password, pwlen);
	fz_sha256_update(&sha256, salt, 8);
	if (ownerkey)
		fz_sha256_update(&sha256, ownerkey, 48);
	fz_sha256_final(&sha256, block);

	for (i = 0; i < 64 || i < data[data_len * 64 - 1] + 32; i++)
	{
		/* Step 2: repeat password and data block 64 times */
		memcpy(data, password, pwlen);
		memcpy(data + pwlen, block, block_size);
		if (ownerkey)
			memcpy(data + pwlen + block_size, ownerkey, 48);
		data_len = pwlen + block_size + (ownerkey ? 48 : 0);
		for (j = 1; j < 64; j++)
			memcpy(data + j * data_len, data, data_len);

		/* Step 3: encrypt data using data block as key and iv */
		if (fz_aes_setkey_enc(&aes, block, 128))
			fz_throw(ctx, FZ_ERROR_GENERIC, "AES key init failed (keylen=%d)", 128);
		fz_aes_crypt_cbc(&aes, FZ_AES_ENCRYPT, data_len * 64, block + 16, data, data);

		/* Step 4: determine SHA-2 hash size for this round */
		for (j = 0, sum = 0; j < 16; j++)
			sum += data[j];

		/* Step 5: calculate data block for next round */
		block_size = 32 + (sum % 3) * 16;
		switch (block_size)
		{
		case 32:
			fz_sha256_init(&sha256);
			fz_sha256_update(&sha256, data, data_len * 64);
			fz_sha256_final(&sha256, block);
			break;
		case 48:
			fz_sha384_init(&sha384);
			fz_sha384_update(&sha384, data, data_len * 64);
			fz_sha384_final(&sha384, block);
			break;
		case 64:
			fz_sha512_init(&sha512);
			fz_sha512_update(&sha512, data, data_len * 64);
			fz_sha512_final(&sha512, block);
			break;
		}
	}

	memset(data, 0, sizeof(data));
	memcpy(hash, block, 32);
}

static void
pdf_compute_encryption_key_r6(fz_context *ctx, pdf_crypt *crypt, unsigned char *password, size_t pwlen, int ownerkey, unsigned char *validationkey)
{
	unsigned char hash[32];
	unsigned char iv[16];
	fz_aes aes;

	if (pwlen > 127)
		pwlen = 127;

	pdf_compute_hardened_hash_r6(ctx, password, pwlen,
		(ownerkey ? crypt->o : crypt->u) + 32,
		ownerkey ? crypt->u : NULL, validationkey);
	pdf_compute_hardened_hash_r6(ctx, password, pwlen,
		(ownerkey ? crypt->o : crypt->u) + 40,
		(ownerkey ? crypt->u : NULL),
		hash);

	memset(iv, 0, sizeof(iv));
	if (fz_aes_setkey_dec(&aes, hash, 256))
		fz_throw(ctx, FZ_ERROR_GENERIC, "AES key init failed (keylen=256)");
	fz_aes_crypt_cbc(&aes, FZ_AES_DECRYPT, 32, iv, ownerkey ? crypt->oe : crypt->ue, crypt->key);
}

/*
 * Computing the user password (PDF 1.7 algorithm 3.4 and 3.5)
 * Also save the generated key for decrypting objects and streams in crypt->key.
 */

static void
pdf_compute_user_password(fz_context *ctx, pdf_crypt *crypt, unsigned char *password, size_t pwlen, unsigned char *output)
{
	int n = fz_clampi(crypt->length / 8, 0, 16);

	if (crypt->r == 2)
	{
		fz_arc4 arc4;

		pdf_compute_encryption_key(ctx, crypt, password, pwlen, crypt->key);
		fz_arc4_init(&arc4, crypt->key, n);
		fz_arc4_encrypt(&arc4, output, padding, 32);
	}

	if (crypt->r == 3 || crypt->r == 4)
	{
		unsigned char xor[32];
		unsigned char digest[16];
		fz_md5 md5;
		fz_arc4 arc4;
		int i, x;

		pdf_compute_encryption_key(ctx, crypt, password, pwlen, crypt->key);

		fz_md5_init(&md5);
		fz_md5_update(&md5, padding, 32);
		fz_md5_update(&md5, (unsigned char*)pdf_to_str_buf(ctx, crypt->id), pdf_to_str_len(ctx, crypt->id));
		fz_md5_final(&md5, digest);

		fz_arc4_init(&arc4, crypt->key, n);
		fz_arc4_encrypt(&arc4, output, digest, 16);

		for (x = 1; x <= 19; x++)
		{
			for (i = 0; i < n; i++)
				xor[i] = crypt->key[i] ^ x;
			fz_arc4_init(&arc4, xor, n);
			fz_arc4_encrypt(&arc4, output, output, 16);
		}

		memcpy(output + 16, padding, 16);
	}

	if (crypt->r == 5)
	{
		pdf_compute_encryption_key_r5(ctx, crypt, password, pwlen, 0, output);
	}

	if (crypt->r == 6)
	{
		pdf_compute_encryption_key_r6(ctx, crypt, password, pwlen, 0, output);
	}
}

/*
 * Authenticating the user password (PDF 1.7 algorithm 3.6
 * and ExtensionLevel 3 algorithm 3.11)
 * This also has the side effect of saving a key generated
 * from the password for decrypting objects and streams.
 */

static int
pdf_authenticate_user_password(fz_context *ctx, pdf_crypt *crypt, unsigned char *password, size_t pwlen)
{
	unsigned char output[32];
	pdf_compute_user_password(ctx, crypt, password, pwlen, output);
	if (crypt->r == 2 || crypt->r == 5 || crypt->r == 6)
		return memcmp(output, crypt->u, 32) == 0;
	if (crypt->r == 3 || crypt->r == 4)
		return memcmp(output, crypt->u, 16) == 0;
	return 0;
}

/*
 * Authenticating the owner password (PDF 1.7 algorithm 3.7,
 * ExtensionLevel 3 algorithm 3.12, ExtensionLevel 8 algorithm)
 * Generates the user password from the owner password
 * and calls pdf_authenticate_user_password.
 */

static int
pdf_authenticate_owner_password(fz_context *ctx, pdf_crypt *crypt, unsigned char *ownerpass, size_t pwlen)
{
	int n = fz_clampi(crypt->length / 8, 0, 16);

	if (crypt->r == 2)
	{
		unsigned char pwbuf[32];
		unsigned char key[16];
		unsigned char userpass[32];
		fz_md5 md5;
		fz_arc4 arc4;

		if (pwlen > 32)
			pwlen = 32;
		memcpy(pwbuf, ownerpass, pwlen);
		if (pwlen < 32)
			memcpy(pwbuf + pwlen, padding, 32 - pwlen);

		fz_md5_init(&md5);
		fz_md5_update(&md5, pwbuf, 32);
		fz_md5_final(&md5, key);

		fz_arc4_init(&arc4, key, n);
		fz_arc4_encrypt(&arc4, userpass, crypt->o, 32);

		return pdf_authenticate_user_password(ctx, crypt, userpass, 32);
	}

	if (crypt->r == 3 || crypt->r == 4)
	{
		unsigned char pwbuf[32];
		unsigned char key[16];
		unsigned char xor[32];
		unsigned char userpass[32];
		int i, x;
		fz_md5 md5;
		fz_arc4 arc4;

		if (pwlen > 32)
			pwlen = 32;
		memcpy(pwbuf, ownerpass, pwlen);
		if (pwlen < 32)
			memcpy(pwbuf + pwlen, padding, 32 - pwlen);

		fz_md5_init(&md5);
		fz_md5_update(&md5, pwbuf, 32);
		fz_md5_final(&md5, key);

		for (i = 0; i < 50; i++)
		{
			fz_md5_init(&md5);
			fz_md5_update(&md5, key, n);
			fz_md5_final(&md5, key);
		}

		memcpy(userpass, crypt->o, 32);
		for (x = 0; x < 20; x++)
		{
			for (i = 0; i < n; i++)
				xor[i] = key[i] ^ (19 - x);
			fz_arc4_init(&arc4, xor, n);
			fz_arc4_encrypt(&arc4, userpass, userpass, 32);
		}

		return pdf_authenticate_user_password(ctx, crypt, userpass, 32);
	}

	if (crypt->r == 5)
	{
		unsigned char key[32];
		pdf_compute_encryption_key_r5(ctx, crypt, ownerpass, pwlen, 1, key);
		return !memcmp(key, crypt->o, 32);
	}

	if (crypt->r == 6)
	{
		unsigned char key[32];
		pdf_compute_encryption_key_r6(ctx, crypt, ownerpass, pwlen, 1, key);
		return !memcmp(key, crypt->o, 32);
	}

	return 0;
}

static void pdf_docenc_from_utf8(char *password, const char *utf8, int n)
{
	int i = 0, k, c;
	while (*utf8 && i + 1 < n)
	{
		utf8 += fz_chartorune(&c, utf8);
		for (k = 0; k < 256; k++)
		{
			if (c == fz_unicode_from_pdf_doc_encoding[k])
			{
				password[i++] = k;
				break;
			}
		}
		/* FIXME: drop characters that can't be encoded or return an error? */
	}
	password[i] = 0;
}

static void pdf_saslprep_from_utf8(char *password, const char *utf8, int n)
{
	/* TODO: stringprep with SALSprep profile */
	fz_strlcpy(password, utf8, n);
}

int
pdf_authenticate_password(fz_context *ctx, pdf_document *doc, const char *pwd_utf8)
{
	char password[2048];
	int auth;

	if (!doc->crypt)
		return 1; /* No password required */

	password[0] = 0;
	if (pwd_utf8)
	{
		if (doc->crypt->r <= 4)
			pdf_docenc_from_utf8(password, pwd_utf8, sizeof password);
		else
			pdf_saslprep_from_utf8(password, pwd_utf8, sizeof password);
	}

	auth = 0;
	if (pdf_authenticate_user_password(ctx, doc->crypt, (unsigned char *)password, strlen(password)))
		auth = 2;
	if (pdf_authenticate_owner_password(ctx, doc->crypt, (unsigned char *)password, strlen(password)))
		auth |= 4;
	else if (auth & 2)
	{
		/* We need to reauthenticate the user password,
		 * because the failed attempt to authenticate
		 * the owner password will have invalidated the
		 * stored keys. */
		(void)pdf_authenticate_user_password(ctx, doc->crypt, (unsigned char *)password, strlen(password));
	}

	/* To match Acrobat, we choose not to allow an empty owner
	 * password, unless the user password is also the empty one. */
	if (*password == 0 && auth == 4)
		return 0;

	return auth;
}

int
pdf_needs_password(fz_context *ctx, pdf_document *doc)
{
	if (!doc->crypt)
		return 0;
	if (pdf_authenticate_password(ctx, doc, ""))
		return 0;
	return 1;
}

int
pdf_has_permission(fz_context *ctx, pdf_document *doc, fz_permission p)
{
	if (!doc->crypt)
		return 1;
	switch (p)
	{
	case FZ_PERMISSION_PRINT: return doc->crypt->p & PDF_PERM_PRINT;
	case FZ_PERMISSION_COPY: return doc->crypt->p & PDF_PERM_COPY;
	case FZ_PERMISSION_EDIT: return doc->crypt->p & PDF_PERM_MODIFY;
	case FZ_PERMISSION_ANNOTATE: return doc->crypt->p & PDF_PERM_ANNOTATE;
	}
	return 1;
}

int
pdf_document_permissions(fz_context *ctx, pdf_document *doc)
{
	if (doc->crypt)
		return doc->crypt->p;
	/* all permissions granted, reserved bits set appropriately */
	return (int)0xFFFFFFFC;
}

/*
 * Compute the owner password (PDF 1.7 algorithm 3.3)
 */

static void
pdf_compute_owner_password(fz_context *ctx, pdf_crypt *crypt, unsigned char *opassword, size_t opwlen, unsigned char *upassword, size_t upwlen, unsigned char *output)
{
	unsigned char obuf[32];
	unsigned char ubuf[32];
	unsigned char digest[32];
	int i, n;
	fz_md5 md5;
	fz_arc4 arc4;

	n = fz_clampi(crypt->length / 8, 0, 16);

	/* Step 1 - copy and pad owner password string */
	if (opwlen > 32)
		opwlen = 32;
	memcpy(obuf, opassword, opwlen);
	if (opwlen < 32)
		memcpy(obuf + opwlen, padding, 32 - opwlen);

	/* Step 2 - init md5 and pass value of step 1 */
	fz_md5_init(&md5);
	fz_md5_update(&md5, obuf, 32);
	fz_md5_final(&md5, obuf);

	/* Step 3 (revision 3 or greater) - do some voodoo 50 times */
	if (crypt->r >= 3)
	{
		for (i = 0; i < 50; i++)
		{
			fz_md5_init(&md5);
			fz_md5_update(&md5, obuf, n);
			fz_md5_final(&md5, obuf);
		}
	}

	/* Step 4 - encrypt owner password md5 hash */
	fz_arc4_init(&arc4, obuf, n);

	/* Step 5 - copy and pad user password string */
	if (upwlen > 32)
		upwlen = 32;
	memcpy(ubuf, upassword, upwlen);
	if (upwlen < 32)
		memcpy(ubuf + upwlen, padding, 32 - upwlen);

	/* Step 6 - encrypt user password md5 hash */
	fz_arc4_encrypt(&arc4, digest, ubuf, 32);

	/* Step 7 - */
	if (crypt->r >= 3)
	{
		unsigned char xor[32];
		int x;

		for (x = 1; x <= 19; x++)
		{
			for (i = 0; i < n; i++)
				xor[i] = obuf[i] ^ x;
			fz_arc4_init(&arc4, xor, n);
			fz_arc4_encrypt(&arc4, digest, digest, 32);
		}
	}

	/* Step 8 - the owner password is the first 16 bytes of the result */
	memcpy(output, digest, 32);
}

unsigned char *
pdf_crypt_key(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->key;
	return NULL;
}

int
pdf_crypt_version(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->v;
	return 0;
}

int pdf_crypt_revision(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->r;
	return 0;
}

char *
pdf_crypt_method(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
	{
		switch (crypt->strf.method)
		{
		case PDF_CRYPT_NONE: return "None";
		case PDF_CRYPT_RC4: return "RC4";
		case PDF_CRYPT_AESV2: return "AES";
		case PDF_CRYPT_AESV3: return "AES";
		case PDF_CRYPT_UNKNOWN: return "Unknown";
		}
	}
	return "None";
}

int
pdf_crypt_length(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->length;
	return 0;
}

int
pdf_crypt_permissions(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->p;
	return 0;
}

int
pdf_crypt_encrypt_metadata(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->encrypt_metadata;
	return 0;
}

unsigned char *
pdf_crypt_owner_password(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->o;
	return NULL;
}

unsigned char *
pdf_crypt_user_password(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->u;
	return NULL;
}

unsigned char *
pdf_crypt_owner_encryption(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->oe;
	return NULL;
}

unsigned char *
pdf_crypt_user_encryption(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->ue;
	return NULL;
}

unsigned char *
pdf_crypt_permissions_encryption(fz_context *ctx, pdf_crypt *crypt)
{
	if (crypt)
		return crypt->perms;
	return 0;
}

/*
 * PDF 1.7 algorithm 3.1 and ExtensionLevel 3 algorithm 3.1a
 *
 * Using the global encryption key that was generated from the
 * password, create a new key that is used to decrypt individual
 * objects and streams. This key is based on the object and
 * generation numbers.
 */

static int
pdf_compute_object_key(pdf_crypt *crypt, pdf_crypt_filter *cf, int num, int gen, unsigned char *key, int max_len)
{
	fz_md5 md5;
	unsigned char message[5];
	int key_len = crypt->length / 8;

	if (key_len > max_len)
		key_len = max_len;

	/* Encryption method version 0 is undocumented, but a lucky
	   guess revealed that all streams/strings in those PDFs are
	   encrypted using the same 40 bit file enryption key using RC4. */
	if (crypt->v == 0 || cf->method == PDF_CRYPT_AESV3)
	{
		memcpy(key, crypt->key, key_len);
		return key_len;
	}

	fz_md5_init(&md5);
	fz_md5_update(&md5, crypt->key, key_len);
	message[0] = (num) & 0xFF;
	message[1] = (num >> 8) & 0xFF;
	message[2] = (num >> 16) & 0xFF;
	message[3] = (gen) & 0xFF;
	message[4] = (gen >> 8) & 0xFF;
	fz_md5_update(&md5, message, 5);

	if (cf->method == PDF_CRYPT_AESV2)
		fz_md5_update(&md5, (unsigned char *)"sAlT", 4);

	fz_md5_final(&md5, key);

	if (key_len + 5 > 16)
		return 16;
	return key_len + 5;
}

/*
 * PDF 1.7 algorithm 3.1 and ExtensionLevel 3 algorithm 3.1a
 *
 * Decrypt all strings in obj modifying the data in-place.
 * Recurse through arrays and dictionaries, but do not follow
 * indirect references.
 */

static int is_signature(fz_context *ctx, pdf_obj *obj)
{
	if (pdf_dict_get(ctx, obj, PDF_NAME(Type)) == PDF_NAME(Sig))
		if (pdf_dict_get(ctx, obj, PDF_NAME(Contents)) && pdf_dict_get(ctx, obj, PDF_NAME(ByteRange)) && pdf_dict_get(ctx, obj, PDF_NAME(Filter)))
			return 1;
	return 0;
}

static void
pdf_crypt_obj_imp(fz_context *ctx, pdf_crypt *crypt, pdf_obj *obj, unsigned char *key, int keylen)
{
	unsigned char *s;
	int i;

	if (pdf_is_indirect(ctx, obj))
		return;

	if (pdf_is_string(ctx, obj))
	{
		size_t n = pdf_to_str_len(ctx, obj);
		s = (unsigned char *)pdf_to_str_buf(ctx, obj);

		if (crypt->strf.method == PDF_CRYPT_RC4)
		{
			fz_arc4 arc4;
			fz_arc4_init(&arc4, key, keylen);
			fz_arc4_encrypt(&arc4, s, s, n);
		}

		if (crypt->strf.method == PDF_CRYPT_AESV2 || crypt->strf.method == PDF_CRYPT_AESV3)
		{
			if (n == 0)
			{
				/* Empty strings are permissible */
			}
			else if (n & 15 || n < 32)
				fz_warn(ctx, "invalid string length for aes encryption");
			else
			{
				unsigned char iv[16];
				fz_aes aes;
				memcpy(iv, s, 16);
				if (fz_aes_setkey_dec(&aes, key, keylen * 8))
					fz_throw(ctx, FZ_ERROR_GENERIC, "AES key init failed (keylen=%d)", keylen * 8);
				fz_aes_crypt_cbc(&aes, FZ_AES_DECRYPT, n - 16, iv, s + 16, s);
				/* delete space used for iv and padding bytes at end */
				if (s[n - 17] < 1 || s[n - 17] > 16)
					fz_warn(ctx, "aes padding out of range");
				else
					pdf_set_str_len(ctx, obj, n - 16 - s[n - 17]);
			}
		}
	}

	else if (pdf_is_array(ctx, obj))
	{
		int n = pdf_array_len(ctx, obj);
		for (i = 0; i < n; i++)
		{
			pdf_crypt_obj_imp(ctx, crypt, pdf_array_get(ctx, obj, i), key, keylen);
		}
	}

	else if (pdf_is_dict(ctx, obj))
	{
		int n = pdf_dict_len(ctx, obj);
		for (i = 0; i < n; i++)
		{
			if (pdf_dict_get_key(ctx, obj, i) == PDF_NAME(Contents) && is_signature(ctx, obj))
				continue;

			pdf_crypt_obj_imp(ctx, crypt, pdf_dict_get_val(ctx, obj, i), key, keylen);
		}
	}
}

void
pdf_crypt_obj(fz_context *ctx, pdf_crypt *crypt, pdf_obj *obj, int num, int gen)
{
	unsigned char key[32];
	int len;

	len = pdf_compute_object_key(crypt, &crypt->strf, num, gen, key, 32);

	pdf_crypt_obj_imp(ctx, crypt, obj, key, len);
}

/*
 * PDF 1.7 algorithm 3.1 and ExtensionLevel 3 algorithm 3.1a
 *
 * Create filter suitable for de/encrypting a stream.
 */
static fz_stream *
pdf_open_crypt_imp(fz_context *ctx, fz_stream *chain, pdf_crypt *crypt, pdf_crypt_filter *stmf, int num, int gen)
{
	unsigned char key[32];
	int len;

	len = pdf_compute_object_key(crypt, stmf, num, gen, key, 32);

	if (stmf->method == PDF_CRYPT_RC4)
		return fz_open_arc4(ctx, chain, key, len);

	if (stmf->method == PDF_CRYPT_AESV2 || stmf->method == PDF_CRYPT_AESV3)
		return fz_open_aesd(ctx, chain, key, len);

	return fz_keep_stream(ctx, chain);
}

fz_stream *
pdf_open_crypt(fz_context *ctx, fz_stream *chain, pdf_crypt *crypt, int num, int gen)
{
	return pdf_open_crypt_imp(ctx, chain, crypt, &crypt->stmf, num, gen);
}

fz_stream *
pdf_open_crypt_with_filter(fz_context *ctx, fz_stream *chain, pdf_crypt *crypt, pdf_obj *name, int num, int gen)
{
	if (!pdf_name_eq(ctx, name, PDF_NAME(Identity)))
	{
		pdf_crypt_filter cf;
		pdf_parse_crypt_filter(ctx, &cf, crypt, name);
		return pdf_open_crypt_imp(ctx, chain, crypt, &cf, num, gen);
	}
	return fz_keep_stream(ctx, chain);
}

void
pdf_print_crypt(fz_context *ctx, fz_output *out, pdf_crypt *crypt)
{
	int i;

	fz_write_printf(ctx, out, "crypt {\n");

	fz_write_printf(ctx, out, "\tv=%d length=%d\n", crypt->v, crypt->length);
	fz_write_printf(ctx, out, "\tstmf method=%d length=%d\n", crypt->stmf.method, crypt->stmf.length);
	fz_write_printf(ctx, out, "\tstrf method=%d length=%d\n", crypt->strf.method, crypt->strf.length);
	fz_write_printf(ctx, out, "\tr=%d\n", crypt->r);

	fz_write_printf(ctx, out, "\to=<");
	for (i = 0; i < 32; i++)
		fz_write_printf(ctx, out, "%02X", crypt->o[i]);
	fz_write_printf(ctx, out, ">\n");

	fz_write_printf(ctx, out, "\tu=<");
	for (i = 0; i < 32; i++)
		fz_write_printf(ctx, out, "%02X", crypt->u[i]);
	fz_write_printf(ctx, out, ">\n");

	fz_write_printf(ctx, out, "}\n");
}

void pdf_encrypt_data(fz_context *ctx, pdf_crypt *crypt, int num, int gen, void (*write_data)(fz_context *ctx, void *, const unsigned char *, size_t), void *arg, const unsigned char *s, size_t n)
{
	unsigned char buffer[256];
	unsigned char key[32];
	int keylen;

	if (crypt == NULL)
	{
		write_data(ctx, arg, s, n);
		return;
	}

	keylen = pdf_compute_object_key(crypt, &crypt->strf, num, gen, key, 32);

	if (crypt->strf.method == PDF_CRYPT_RC4)
	{
		fz_arc4 arc4;
		fz_arc4_init(&arc4, key, keylen);
		while (n > 0)
		{
			size_t len = n;
			if (len > (int)sizeof(buffer))
				len = sizeof(buffer);
			fz_arc4_encrypt(&arc4, buffer, s, len);
			write_data(ctx, arg, buffer, len);
			s += len;
			n -= len;
		}
		return;
	}

	if (crypt->strf.method == PDF_CRYPT_AESV2 || crypt->strf.method == PDF_CRYPT_AESV3)
	{
		size_t len = 0;
		fz_aes aes;
		unsigned char iv[16];

		/* Empty strings can be represented by empty strings */
		if (n == 0)
			return;

		if (fz_aes_setkey_enc(&aes, key, keylen * 8))
			fz_throw(ctx, FZ_ERROR_GENERIC, "AES key init failed (keylen=%d)", keylen * 8);

		fz_memrnd(ctx, iv, 16);
		write_data(ctx, arg, iv, 16);

		while (n > 0)
		{
			len = n;
			if (len > 16)
				len = 16;
			memcpy(buffer, s, len);
			if (len != 16)
				memset(&buffer[len], 16-(int)len, 16-len);
			fz_aes_crypt_cbc(&aes, FZ_AES_ENCRYPT, 16, iv, buffer, buffer+16);
			write_data(ctx, arg, buffer+16, 16);
			s += len;
			n -= len;
		}
		if (len == 16) {
			memset(buffer, 16, 16);
			fz_aes_crypt_cbc(&aes, FZ_AES_ENCRYPT, 16, iv, buffer, buffer+16);
			write_data(ctx, arg, buffer+16, 16);
		}
		return;
	}

	/* Should never happen, but... */
	write_data(ctx, arg, s, n);
}

size_t pdf_encrypted_len(fz_context *ctx, pdf_crypt *crypt, int num, int gen, size_t len)
{
	if (crypt == NULL)
		return len;

	if (crypt->strf.method == PDF_CRYPT_AESV2 || crypt->strf.method == PDF_CRYPT_AESV3)
	{
		len += 16; /* 16 for IV */
		if ((len & 15) == 0)
			len += 16; /* Another 16 if our last block is full anyway */
		len = (len + 15) & ~15; /* And pad to the block */
	}

	return len;
}

/* PDF 2.0 algorithm 8 */
static void
pdf_compute_user_password_r6(fz_context *ctx, pdf_crypt *crypt, unsigned char *password, size_t pwlen, unsigned char *outputpw, unsigned char *outputencryption)
{
	unsigned char validationsalt[8];
	unsigned char keysalt[8];
	unsigned char hash[32];
	unsigned char iv[16];
	fz_aes aes;

	/* Step a) - Generate random salts. */
	fz_memrnd(ctx, validationsalt, nelem(validationsalt));
	fz_memrnd(ctx, keysalt, nelem(keysalt));

	/* Step a) - Compute 32 byte hash given password and validation salt. */
	pdf_compute_hardened_hash_r6(ctx, password, pwlen, validationsalt, NULL, outputpw);
	memcpy(outputpw + 32, validationsalt, nelem(validationsalt));
	memcpy(outputpw + 40, keysalt, nelem(keysalt));

	/* Step b) - Compute 32 byte hash given password and user salt. */
	pdf_compute_hardened_hash_r6(ctx, password, pwlen, keysalt, NULL, hash);

	/* Step b) - Use hash as AES-key when encrypting the file encryption key. */
	memset(iv, 0, sizeof(iv));
	if (fz_aes_setkey_enc(&aes, hash, 256))
		fz_throw(ctx, FZ_ERROR_GENERIC, "AES key init failed (keylen=256)");
	fz_aes_crypt_cbc(&aes, FZ_AES_ENCRYPT, 32, iv, crypt->key, outputencryption);
}

/* PDF 2.0 algorithm 9 */
static void
pdf_compute_owner_password_r6(fz_context *ctx, pdf_crypt *crypt, unsigned char *password, size_t pwlen, unsigned char *outputpw, unsigned char *outputencryption)
{
	unsigned char validationsalt[8];
	unsigned char keysalt[8];
	unsigned char hash[32];
	unsigned char iv[16];
	fz_aes aes;

	/* Step a) - Generate random salts. */
	fz_memrnd(ctx, validationsalt, nelem(validationsalt));
	fz_memrnd(ctx, keysalt, nelem(keysalt));

	/* Step a) - Compute 32 byte hash given owner password, validation salt and user password. */
	pdf_compute_hardened_hash_r6(ctx, password, pwlen, validationsalt, crypt->u, outputpw);
	memcpy(outputpw + 32, validationsalt, nelem(validationsalt));
	memcpy(outputpw + 40, keysalt, nelem(keysalt));

	/* Step b) - Compute 32 byte hash given owner password, user salt and user password. */
	pdf_compute_hardened_hash_r6(ctx, password, pwlen, keysalt, crypt->u, hash);

	/* Step b) - Use hash as AES-key when encrypting the file encryption key. */
	memset(iv, 0, sizeof(iv));
	if (fz_aes_setkey_enc(&aes, hash, 256))
		fz_throw(ctx, FZ_ERROR_GENERIC, "AES key init failed (keylen=256)");
	fz_aes_crypt_cbc(&aes, FZ_AES_ENCRYPT, 32, iv, crypt->key, outputencryption);
}

/* PDF 2.0 algorithm 10 */
static void
pdf_compute_permissions_r6(fz_context *ctx, pdf_crypt *crypt, unsigned char *output)
{
	unsigned char buf[16];
	unsigned char iv[16];
	fz_aes aes;

	/* Steps a) and b) - Extend permissions field and put into lower order bytes. */
	memcpy(buf, (unsigned char *) &crypt->p, 4);
	memset(&buf[4], 0xff, 4);

	/* Step c) - Encode EncryptMetadata as T/F. */
	buf[8] = crypt->encrypt_metadata ? 'T' : 'F';

	/* Step d) - Encode ASCII characters "adb". */
	buf[9] = 'a';
	buf[10] = 'd';
	buf[11] = 'b';

	/* Step e) - Encode 4 random bytes. */
	fz_memrnd(ctx, &buf[12], 4);

	/* Step f) - Use file encryption key as AES-key when encrypting buffer. */
	memset(iv, 0, sizeof(iv));
	if (fz_aes_setkey_enc(&aes, crypt->key, 256))
		fz_throw(ctx, FZ_ERROR_GENERIC, "AES key init failed (keylen=256)");
	fz_aes_crypt_cbc(&aes, FZ_AES_ENCRYPT, 16, iv, buf, output);
}

pdf_crypt *
pdf_new_encrypt(fz_context *ctx, const char *opwd_utf8, const char *upwd_utf8, pdf_obj *id, int permissions, int algorithm)
{
	pdf_crypt *crypt;
	int v, r, method, length;
	unsigned char opwd[2048];
	unsigned char upwd[2048];
	size_t opwdlen, upwdlen;

	crypt = fz_malloc_struct(ctx, pdf_crypt);

	/* Extract file identifier string */

	if (pdf_is_string(ctx, id))
		crypt->id = pdf_keep_obj(ctx, id);
	else
		fz_warn(ctx, "missing file identifier, may not be able to do decryption");

	switch (algorithm)
	{
	case PDF_ENCRYPT_RC4_40:
		v = 1; r = 2; method = PDF_CRYPT_RC4; length = 40; break;
	case PDF_ENCRYPT_RC4_128:
		v = 2; r = 3; method = PDF_CRYPT_RC4; length = 128; break;
	case PDF_ENCRYPT_AES_128:
		v = 4; r = 4; method = PDF_CRYPT_AESV2; length = 128; break;
	case PDF_ENCRYPT_AES_256:
		v = 5; r = 6; method = PDF_CRYPT_AESV3; length = 256; break;
	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid encryption method");
	}

	crypt->v = v;
	crypt->r = r;
	crypt->length = length;
	crypt->cf = NULL;
	crypt->stmf.method = method;
	crypt->stmf.length = length;
	crypt->strf.method = method;
	crypt->strf.length = length;
	crypt->encrypt_metadata = 1;
	crypt->p = (permissions & 0xf3c) | 0xfffff0c0;
	memset(crypt->o, 0, sizeof (crypt->o));
	memset(crypt->u, 0, sizeof (crypt->u));
	memset(crypt->oe, 0, sizeof (crypt->oe));
	memset(crypt->ue, 0, sizeof (crypt->ue));

	if (crypt->r <= 4)
	{
		pdf_docenc_from_utf8((char *) opwd, opwd_utf8, sizeof opwd);
		pdf_docenc_from_utf8((char *) upwd, upwd_utf8, sizeof upwd);
	}
	else
	{
		pdf_saslprep_from_utf8((char *) opwd, opwd_utf8, sizeof opwd);
		pdf_saslprep_from_utf8((char *) upwd, upwd_utf8, sizeof upwd);
	}

	opwdlen = strlen((char *) opwd);
	upwdlen = strlen((char *) upwd);

	if (crypt->r <= 4)
	{
		pdf_compute_owner_password(ctx, crypt, opwd, opwdlen, upwd, upwdlen, crypt->o);
		pdf_compute_user_password(ctx, crypt, upwd, upwdlen, crypt->u);
	}
	else if (crypt->r == 6)
	{
		/* 7.6.4.4.1 states that the file encryption key are 256 random bits. */
		fz_memrnd(ctx, crypt->key, nelem(crypt->key));

		pdf_compute_user_password_r6(ctx, crypt, upwd, upwdlen, crypt->u, crypt->ue);
		pdf_compute_owner_password_r6(ctx, crypt, opwd, opwdlen, crypt->o, crypt->oe);
		pdf_compute_permissions_r6(ctx, crypt, crypt->perms);
	}

	return crypt;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <ft2build.h>
#include FT_FREETYPE_H
#include FT_ADVANCES_H

#define ALLOWED_TEXT_POS_ERROR (0.001f)

#define ENC_IDENTITY 0
#define ENC_UNICODE 1

typedef struct pdf_device pdf_device;

typedef struct
{
	/* The first few entries aren't really graphics state things, but
	 * they are recorded here as they are fundamentally intertwined with
	 * the push/pulling of the gstates. */
	fz_buffer *buf;
	void (*on_pop)(fz_context*,pdf_device*,void *);
	void *on_pop_arg;

	/* The graphics state proper */
	fz_matrix ctm;
	fz_colorspace *colorspace[2];
	float color[2][4];
	float alpha[2];
	fz_stroke_state *stroke_state;
	int font;
	float font_size;
	int text_rendering_mode;
	int knockout;
} gstate;

/* The image digest information, object reference, as well as indirect reference
 * ID are all stored in doc->resources->image, and so they are maintained
 * through the life of the document not just this page level device. As we
 * encounter images on a page, we will add to the hash table if they are not
 * already present.  When we have an image on a particular page, the resource
 * dict will be updated with the proper indirect reference across the document.
 * We do need to maintain some information as to what image resources we have
 * already specified for this page which is the purpose of image_indices
 */

typedef struct
{
	float alpha;
	int stroke;
} alpha_entry;

typedef struct
{
	int alpha;
	int isolated;
	int knockout;
	fz_colorspace *colorspace;
	pdf_obj *ref;
} group_entry;

struct pdf_device
{
	fz_device super;

	pdf_document *doc;
	pdf_obj *resources;

	int in_text;

	int num_forms;
	int num_smasks;

	int num_gstates;
	int max_gstates;
	gstate *gstates;

	int num_imgs;
	int max_imgs;
	int *image_indices;

	int num_cid_fonts;
	int max_cid_fonts;
	fz_font **cid_fonts;
	int *cid_fonts_enc;

	int num_alphas;
	int max_alphas;
	alpha_entry *alphas;

	int num_groups;
	int max_groups;
	group_entry *groups;
};

#define CURRENT_GSTATE(pdev) (&(pdev)->gstates[(pdev)->num_gstates-1])

/* Helper functions */
static void
pdf_dev_stroke_state(fz_context *ctx, pdf_device *pdev, const fz_stroke_state *stroke_state)
{
	gstate *gs = CURRENT_GSTATE(pdev);

	if (stroke_state == gs->stroke_state)
		return;
	if (gs->stroke_state && !memcmp(stroke_state, gs->stroke_state, sizeof(*stroke_state)))
		return;
	if (!gs->stroke_state || gs->stroke_state->linewidth != stroke_state->linewidth)
	{
		fz_append_printf(ctx, gs->buf, "%g w\n", stroke_state->linewidth);
	}
	if (!gs->stroke_state || gs->stroke_state->start_cap != stroke_state->start_cap)
	{
		int cap = stroke_state->start_cap;
		/* FIXME: Triangle caps aren't supported in pdf */
		if (cap == FZ_LINECAP_TRIANGLE)
			cap = FZ_LINECAP_BUTT;
		fz_append_printf(ctx, gs->buf, "%d J\n", cap);
	}
	if (!gs->stroke_state || gs->stroke_state->linejoin != stroke_state->linejoin)
	{
		int join = stroke_state->linejoin;
		if (join == FZ_LINEJOIN_MITER_XPS)
			join = FZ_LINEJOIN_MITER;
		fz_append_printf(ctx, gs->buf, "%d j\n", join);
	}
	if (!gs->stroke_state || gs->stroke_state->miterlimit != stroke_state->miterlimit)
	{
		fz_append_printf(ctx, gs->buf, "%g M\n", stroke_state->miterlimit);
	}
	if (gs->stroke_state == NULL && stroke_state->dash_len == 0)
	{
		/* No stroke details. */
	}
	else if (!gs->stroke_state || gs->stroke_state->dash_phase != stroke_state->dash_phase || gs->stroke_state->dash_len != stroke_state->dash_len ||
		memcmp(gs->stroke_state->dash_list, stroke_state->dash_list, sizeof(float)*stroke_state->dash_len))
	{
		int i;
		fz_append_byte(ctx, gs->buf, '[');
		for (i = 0; i < stroke_state->dash_len; i++)
		{
			if (i > 0)
				fz_append_byte(ctx, gs->buf, ' ');
			fz_append_printf(ctx, gs->buf, "%g", stroke_state->dash_list[i]);
		}
		fz_append_printf(ctx, gs->buf, "]%g d\n", stroke_state->dash_phase);
	}
	fz_drop_stroke_state(ctx, gs->stroke_state);
	gs->stroke_state = fz_keep_stroke_state(ctx, stroke_state);
}

typedef struct
{
	fz_context *ctx;
	fz_buffer *buf;
} pdf_dev_path_arg;

static void
pdf_dev_path_moveto(fz_context *ctx, void *arg, float x, float y)
{
	fz_buffer *buf = (fz_buffer *)arg;
	fz_append_printf(ctx, buf, "%g %g m\n", x, y);
}

static void
pdf_dev_path_lineto(fz_context *ctx, void *arg, float x, float y)
{
	fz_buffer *buf = (fz_buffer *)arg;
	fz_append_printf(ctx, buf, "%g %g l\n", x, y);
}

static void
pdf_dev_path_curveto(fz_context *ctx, void *arg, float x1, float y1, float x2, float y2, float x3, float y3)
{
	fz_buffer *buf = (fz_buffer *)arg;
	fz_append_printf(ctx, buf, "%g %g %g %g %g %g c\n", x1, y1, x2, y2, x3, y3);
}

static void
pdf_dev_path_close(fz_context *ctx, void *arg)
{
	fz_buffer *buf = (fz_buffer *)arg;
	fz_append_string(ctx, buf, "h\n");
}

static const fz_path_walker pdf_dev_path_proc =
{
	pdf_dev_path_moveto,
	pdf_dev_path_lineto,
	pdf_dev_path_curveto,
	pdf_dev_path_close
};

static void
pdf_dev_path(fz_context *ctx, pdf_device *pdev, const fz_path *path)
{
	gstate *gs = CURRENT_GSTATE(pdev);

	fz_walk_path(ctx, path, &pdf_dev_path_proc, (void *)gs->buf);
}

static void
pdf_dev_ctm(fz_context *ctx, pdf_device *pdev, fz_matrix ctm)
{
	fz_matrix inverse;
	gstate *gs = CURRENT_GSTATE(pdev);

	if (memcmp(&gs->ctm, &ctm, sizeof(ctm)) == 0)
		return;
	inverse = fz_invert_matrix(gs->ctm);
	inverse = fz_concat(ctm, inverse);
	gs->ctm = ctm;
	fz_append_printf(ctx, gs->buf, "%M cm\n", &inverse);
}

static void
pdf_dev_color(fz_context *ctx, pdf_device *pdev, fz_colorspace *colorspace, const float *color, int stroke, fz_color_params color_params)
{
	int diff = 0;
	int i;
	int cspace = 0;
	float rgb[FZ_MAX_COLORS];
	gstate *gs = CURRENT_GSTATE(pdev);

	if (colorspace == fz_device_gray(ctx))
		cspace = 1;
	else if (colorspace == fz_device_rgb(ctx))
		cspace = 3;
	else if (colorspace == fz_device_cmyk(ctx))
		cspace = 4;

	if (cspace == 0)
	{
		/* If it's an unknown colorspace, fallback to rgb */
		fz_convert_color(ctx, colorspace, color, fz_device_rgb(ctx), rgb, NULL, color_params);
		color = rgb;
		colorspace = fz_device_rgb(ctx);
		cspace = 3;
	}

	if (gs->colorspace[stroke] != colorspace)
	{
		gs->colorspace[stroke] = colorspace;
		diff = 1;
	}

	for (i=0; i < cspace; i++)
		if (gs->color[stroke][i] != color[i])
		{
			gs->color[stroke][i] = color[i];
			diff = 1;
		}

	if (diff == 0)
		return;

	switch (cspace + stroke*8)
	{
		case 1:
			fz_append_printf(ctx, gs->buf, "%g g\n", color[0]);
			break;
		case 3:
			fz_append_printf(ctx, gs->buf, "%g %g %g rg\n", color[0], color[1], color[2]);
			break;
		case 4:
			fz_append_printf(ctx, gs->buf, "%g %g %g %g k\n", color[0], color[1], color[2], color[3]);
			break;
		case 1+8:
			fz_append_printf(ctx, gs->buf, "%g G\n", color[0]);
			break;
		case 3+8:
			fz_append_printf(ctx, gs->buf, "%g %g %g RG\n", color[0], color[1], color[2]);
			break;
		case 4+8:
			fz_append_printf(ctx, gs->buf, "%g %g %g %g K\n", color[0], color[1], color[2], color[3]);
			break;
	}
}

static void
pdf_dev_alpha(fz_context *ctx, pdf_device *pdev, float alpha, int stroke)
{
	int i;
	pdf_document *doc = pdev->doc;
	gstate *gs = CURRENT_GSTATE(pdev);

	/* If the alpha is unchanged, nothing to do */
	if (gs->alpha[stroke] == alpha)
		return;

	gs->alpha[stroke] = alpha;

	/* Have we sent such an alpha before? */
	for (i = 0; i < pdev->num_alphas; i++)
		if (pdev->alphas[i].alpha == alpha && pdev->alphas[i].stroke == stroke)
			break;

	if (i == pdev->num_alphas)
	{
		pdf_obj *o, *ref;

		/* No. Need to make a new one */
		if (pdev->num_alphas == pdev->max_alphas)
		{
			int newmax = pdev->max_alphas * 2;
			if (newmax == 0)
				newmax = 4;
			pdev->alphas = fz_realloc_array(ctx, pdev->alphas, newmax, alpha_entry);
			pdev->max_alphas = newmax;
		}
		pdev->alphas[i].alpha = alpha;
		pdev->alphas[i].stroke = stroke;

		o = pdf_new_dict(ctx, doc, 1);
		fz_try(ctx)
		{
			char text[32];
			pdf_dict_put_real(ctx, o, (stroke ? PDF_NAME(CA) : PDF_NAME(ca)), alpha);
			fz_snprintf(text, sizeof(text), "ExtGState/Alp%d", i);
			ref = pdf_add_object(ctx, doc, o);
			pdf_dict_putp_drop(ctx, pdev->resources, text, ref);
		}
		fz_always(ctx)
		{
			pdf_drop_obj(ctx, o);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
		pdev->num_alphas++;
	}
	fz_append_printf(ctx, gs->buf, "/Alp%d gs\n", i);
}

static int
pdf_dev_find_font_res(fz_context *ctx, pdf_device *pdev, fz_font *font)
{
	int k;

	/* Check if we already had this one */
	for (k = 0; k < pdev->num_cid_fonts; k++)
		if (pdev->cid_fonts[k] == font)
			return k;

	return -1;
}

static int
pdf_dev_add_font_res_imp(fz_context *ctx, pdf_device *pdev, fz_font *font, pdf_obj *fres, int enc)
{
	char text[32];
	int num;

	/* Not there so add to resources */
	fz_snprintf(text, sizeof(text), "Font/F%d", pdev->num_cid_fonts);
	pdf_dict_putp_drop(ctx, pdev->resources, text, fres);

	/* And add index to our list for this page */
	if (pdev->num_cid_fonts == pdev->max_cid_fonts)
	{
		int newmax = pdev->max_cid_fonts * 2;
		if (newmax == 0)
			newmax = 4;
		pdev->cid_fonts = fz_realloc_array(ctx, pdev->cid_fonts, newmax, fz_font*);
		pdev->cid_fonts_enc = fz_realloc_array(ctx, pdev->cid_fonts_enc, newmax, int);
		pdev->max_cid_fonts = newmax;
	}
	num = pdev->num_cid_fonts++;
	pdev->cid_fonts[num] = fz_keep_font(ctx, font);
	pdev->cid_fonts_enc[num] = enc;
	return num;
}

static int
pdf_dev_add_substitute_font_res(fz_context *ctx, pdf_device *pdev, fz_font *font)
{
	pdf_obj *fres;
	int k;

	/* Check if we already had this one */
	k = pdf_dev_find_font_res(ctx, pdev, font);
	if (k >= 0)
		return k;

	/* This will add it to the xref if needed */
	if (font->flags.cjk)
		fres = pdf_add_cjk_font(ctx, pdev->doc, font, font->flags.cjk_lang, 0, font->flags.is_serif);
	else
		fres = pdf_add_substitute_font(ctx, pdev->doc, font);

	/* And add to the resource dictionary. */
	return pdf_dev_add_font_res_imp(ctx, pdev, font, fres, ENC_UNICODE);
}

static int
pdf_dev_add_embedded_font_res(fz_context *ctx, pdf_device *pdev, fz_font *font)
{
	pdf_obj *fres;
	int k;

	/* Check if we already had this one */
	k = pdf_dev_find_font_res(ctx, pdev, font);
	if (k >= 0)
		return k;

	/* This will add it to the xref if needed */
	fres = pdf_add_cid_font(ctx, pdev->doc, font);

	/* And add to the resource dictionary. */
	return pdf_dev_add_font_res_imp(ctx, pdev, font, fres, ENC_IDENTITY);
}

static void
pdf_dev_font(fz_context *ctx, pdf_device *pdev, fz_font *font, fz_matrix trm)
{
	gstate *gs = CURRENT_GSTATE(pdev);
	float font_size = fz_matrix_expansion(trm);

	/* If the font is unchanged, nothing to do */
	if (gs->font >= 0 && pdev->cid_fonts[gs->font] == font && gs->font_size == font_size)
		return;

	// TODO: vertical wmode

	if (fz_font_t3_procs(ctx, font))
		fz_throw(ctx, FZ_ERROR_GENERIC, "pdf device does not support type 3 fonts");

	if (fz_font_flags(font)->ft_substitute || !pdf_font_writing_supported(font))
		gs->font = pdf_dev_add_substitute_font_res(ctx, pdev, font);
	else
		gs->font = pdf_dev_add_embedded_font_res(ctx, pdev, font);

	gs->font_size = font_size;

	fz_append_printf(ctx, gs->buf, "/F%d %g Tf\n", gs->font, gs->font_size);
}

static void
pdf_dev_push_new_buf(fz_context *ctx, pdf_device *pdev, fz_buffer *buf, void (*on_pop)(fz_context*,pdf_device*,void*), void *on_pop_arg)
{
	if (pdev->num_gstates == pdev->max_gstates)
	{
		int newmax = pdev->max_gstates*2;
		pdev->gstates = fz_realloc_array(ctx, pdev->gstates, newmax, gstate);
		pdev->max_gstates = newmax;
	}
	memcpy(&pdev->gstates[pdev->num_gstates], &pdev->gstates[pdev->num_gstates-1], sizeof(*pdev->gstates));
	fz_keep_stroke_state(ctx, pdev->gstates[pdev->num_gstates].stroke_state);
	if (buf)
		pdev->gstates[pdev->num_gstates].buf = buf;
	else
		fz_keep_buffer(ctx, pdev->gstates[pdev->num_gstates].buf);
	pdev->gstates[pdev->num_gstates].on_pop = on_pop;
	pdev->gstates[pdev->num_gstates].on_pop_arg = on_pop_arg;
	fz_append_string(ctx, pdev->gstates[pdev->num_gstates].buf, "q\n");
	pdev->num_gstates++;
}

static void
pdf_dev_push(fz_context *ctx, pdf_device *pdev)
{
	pdf_dev_push_new_buf(ctx, pdev, NULL, NULL, NULL);
}

static void *
pdf_dev_pop(fz_context *ctx, pdf_device *pdev)
{
	gstate *gs = CURRENT_GSTATE(pdev);
	void *arg = gs->on_pop_arg;

	fz_append_string(ctx, gs->buf, "Q\n");
	if (gs->on_pop)
		gs->on_pop(ctx, pdev, arg);
	pdev->num_gstates--;
	fz_drop_stroke_state(ctx, pdev->gstates[pdev->num_gstates].stroke_state);
	fz_drop_buffer(ctx, pdev->gstates[pdev->num_gstates].buf);
	return arg;
}

static void
pdf_dev_text_span(fz_context *ctx, pdf_device *pdev, fz_text_span *span)
{
	gstate *gs = CURRENT_GSTATE(pdev);
	fz_matrix trm, tm, tlm, inv_trm, inv_tm;
	fz_matrix inv_tfs;
	fz_point d;
	float adv;
	int enc;
	int dx, dy;
	int i;

	if (span->len == 0)
		return;

	inv_tfs = fz_scale(1 / gs->font_size, 1 / gs->font_size);

	trm = span->trm;
	trm.e = span->items[0].x;
	trm.f = span->items[0].y;

	tm = fz_concat(inv_tfs, trm);
	tlm = tm;

	inv_tm = fz_invert_matrix(tm);
	inv_trm = fz_invert_matrix(trm);

	enc = pdev->cid_fonts_enc[gs->font];

	fz_append_printf(ctx, gs->buf, "%M Tm\n[<", &tm);

	for (i = 0; i < span->len; ++i)
	{
		fz_text_item *it = &span->items[i];
		if (enc == ENC_IDENTITY && it->gid < 0)
			continue;
		if (enc == ENC_UNICODE && it->ucs < 0)
			continue;

		/* transform difference from expected pen position into font units. */
		d.x = it->x - trm.e;
		d.y = it->y - trm.f;
		d = fz_transform_vector(d, inv_trm);
		dx = (int)(d.x * 1000 + (d.x < 0 ? -0.5f : 0.5f));
		dy = (int)(d.y * 1000 + (d.y < 0 ? -0.5f : 0.5f));

		trm.e = it->x;
		trm.f = it->y;

		if (dx != 0 || dy != 0)
		{
			if (span->wmode == 0 && dy == 0)
				fz_append_printf(ctx, gs->buf, ">%d<", -dx);
			else if (span->wmode == 1 && dx == 0)
				fz_append_printf(ctx, gs->buf, ">%d<", -dy);
			else
			{
				/* Calculate offset from start of the previous line */
				tm = fz_concat(inv_tfs, trm);
				d.x = tm.e - tlm.e;
				d.y = tm.f - tlm.f;
				d = fz_transform_vector(d, inv_tm);
				fz_append_printf(ctx, gs->buf, ">]TJ\n%g %g Td\n[<", d.x, d.y);
				tlm = tm;
			}
		}

		if (fz_font_t3_procs(ctx, span->font))
			fz_append_printf(ctx, gs->buf, "%02x", it->gid);
		else if (enc == ENC_IDENTITY)
			fz_append_printf(ctx, gs->buf, "%04x", it->gid);
		else if (enc == ENC_UNICODE)
			fz_append_printf(ctx, gs->buf, "%04x", it->ucs);

		adv = fz_advance_glyph(ctx, span->font, it->gid, span->wmode);
		if (span->wmode == 0)
			trm = fz_pre_translate(trm, adv, 0);
		else
			trm = fz_pre_translate(trm, 0, adv);
	}

	fz_append_string(ctx, gs->buf, ">]TJ\n");
}

static void
pdf_dev_trm(fz_context *ctx, pdf_device *pdev, int trm)
{
	gstate *gs = CURRENT_GSTATE(pdev);

	if (gs->text_rendering_mode == trm)
		return;
	gs->text_rendering_mode = trm;
	fz_append_printf(ctx, gs->buf, "%d Tr\n", trm);
}

static void
pdf_dev_begin_text(fz_context *ctx, pdf_device *pdev, int trm)
{
	pdf_dev_trm(ctx, pdev, trm);
	if (!pdev->in_text)
	{
		gstate *gs = CURRENT_GSTATE(pdev);
		fz_append_string(ctx, gs->buf, "BT\n");
		pdev->in_text = 1;
	}
}

static void
pdf_dev_end_text(fz_context *ctx, pdf_device *pdev)
{
	gstate *gs = CURRENT_GSTATE(pdev);

	if (!pdev->in_text)
		return;
	pdev->in_text = 0;
	fz_append_string(ctx, gs->buf, "ET\n");
}

static int
pdf_dev_new_form(fz_context *ctx, pdf_obj **form_ref, pdf_device *pdev, fz_rect bbox, int isolated, int knockout, float alpha, fz_colorspace *colorspace)
{
	pdf_document *doc = pdev->doc;
	int num;
	pdf_obj *group_ref = NULL;
	pdf_obj *group;
	pdf_obj *form;

	*form_ref = NULL;

	/* Find (or make) a new group with the required options. */
	for(num = 0; num < pdev->num_groups; num++)
	{
		group_entry *g = &pdev->groups[num];
		if (g->isolated == isolated && g->knockout == knockout && g->alpha == alpha && g->colorspace == colorspace)
		{
			group_ref = pdev->groups[num].ref;
			break;
		}
	}

	/* If we didn't find one, make one */
	if (num == pdev->num_groups)
	{
		if (pdev->num_groups == pdev->max_groups)
		{
			int newmax = pdev->max_groups * 2;
			if (newmax == 0)
				newmax = 4;
			pdev->groups = fz_realloc_array(ctx, pdev->groups, newmax, group_entry);
			pdev->max_groups = newmax;
		}
		pdev->num_groups++;
		pdev->groups[num].isolated = isolated;
		pdev->groups[num].knockout = knockout;
		pdev->groups[num].alpha = alpha;
		pdev->groups[num].colorspace = fz_keep_colorspace(ctx, colorspace);
		pdev->groups[num].ref = NULL;
		group = pdf_new_dict(ctx, doc, 5);
		fz_try(ctx)
		{
			pdf_dict_put(ctx, group, PDF_NAME(Type), PDF_NAME(Group));
			pdf_dict_put(ctx, group, PDF_NAME(S), PDF_NAME(Transparency));
			pdf_dict_put_bool(ctx, group, PDF_NAME(K), knockout);
			pdf_dict_put_bool(ctx, group, PDF_NAME(I), isolated);
			switch (fz_colorspace_type(ctx, colorspace))
			{
			case FZ_COLORSPACE_GRAY:
				pdf_dict_put(ctx, group, PDF_NAME(CS), PDF_NAME(DeviceGray));
				break;
			case FZ_COLORSPACE_RGB:
				pdf_dict_put(ctx, group, PDF_NAME(CS), PDF_NAME(DeviceRGB));
				break;
			case FZ_COLORSPACE_CMYK:
				pdf_dict_put(ctx, group, PDF_NAME(CS), PDF_NAME(DeviceCMYK));
				break;
			default:
				break;
			}
			group_ref = pdev->groups[num].ref = pdf_add_object(ctx, doc, group);
		}
		fz_always(ctx)
		{
			pdf_drop_obj(ctx, group);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}

	/* Make us a new Forms object that points to that group, and change
	 * to writing into the buffer for that Forms object. */
	form = pdf_new_dict(ctx, doc, 4);
	fz_try(ctx)
	{
		pdf_dict_put(ctx, form, PDF_NAME(Subtype), PDF_NAME(Form));
		pdf_dict_put(ctx, form, PDF_NAME(Group), group_ref);
		pdf_dict_put_int(ctx, form, PDF_NAME(FormType), 1);
		pdf_dict_put_rect(ctx, form, PDF_NAME(BBox), bbox);
		*form_ref = pdf_add_object(ctx, doc, form);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, form);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	/* Insert the new form object into the resources */
	{
		char text[32];
		num = pdev->num_forms++;
		fz_snprintf(text, sizeof(text), "XObject/Fm%d", num);
		pdf_dict_putp(ctx, pdev->resources, text, *form_ref);
	}

	return num;
}

/* Entry points */

static void
pdf_dev_fill_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	pdf_device *pdev = (pdf_device*)dev;
	gstate *gs = CURRENT_GSTATE(pdev);

	pdf_dev_end_text(ctx, pdev);
	pdf_dev_alpha(ctx, pdev, alpha, 0);
	pdf_dev_color(ctx, pdev, colorspace, color, 0, color_params);
	pdf_dev_ctm(ctx, pdev, ctm);
	pdf_dev_path(ctx, pdev, path);
	fz_append_string(ctx, gs->buf, (even_odd ? "f*\n" : "f\n"));
}

static void
pdf_dev_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	pdf_device *pdev = (pdf_device*)dev;
	gstate *gs = CURRENT_GSTATE(pdev);

	pdf_dev_end_text(ctx, pdev);
	pdf_dev_alpha(ctx, pdev, alpha, 1);
	pdf_dev_color(ctx, pdev, colorspace, color, 1, color_params);
	pdf_dev_ctm(ctx, pdev, ctm);
	pdf_dev_stroke_state(ctx, pdev, stroke);
	pdf_dev_path(ctx, pdev, path);
	fz_append_string(ctx, gs->buf, "S\n");
}

static void
pdf_dev_clip_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm, fz_rect scissor)
{
	pdf_device *pdev = (pdf_device*)dev;
	gstate *gs;

	pdf_dev_end_text(ctx, pdev);
	pdf_dev_push(ctx, pdev);
	pdf_dev_ctm(ctx, pdev, ctm);
	pdf_dev_path(ctx, pdev, path);
	gs = CURRENT_GSTATE(pdev);
	fz_append_string(ctx, gs->buf, (even_odd ? "W* n\n" : "W n\n"));
}

static void
pdf_dev_clip_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	pdf_device *pdev = (pdf_device*)dev;
	gstate *gs;

	pdf_dev_end_text(ctx, pdev);
	pdf_dev_push(ctx, pdev);
	/* FIXME: Need to push a group, select a pattern (or shading) here,
	 * stroke with the pattern/shading. Then move to defining that pattern
	 * with the next calls to the device interface until the next pop
	 * when we pop the group. */
	pdf_dev_ctm(ctx, pdev, ctm);
	pdf_dev_path(ctx, pdev, path);
	gs = CURRENT_GSTATE(pdev);
	fz_append_string(ctx, gs->buf, "W n\n");
}

static void
pdf_dev_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm,
		fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	pdf_device *pdev = (pdf_device*)dev;
	fz_text_span *span;

	pdf_dev_ctm(ctx, pdev, ctm);
	pdf_dev_alpha(ctx, pdev, alpha, 0);
	pdf_dev_color(ctx, pdev, colorspace, color, 0, color_params);

	for (span = text->head; span; span = span->next)
	{
		pdf_dev_begin_text(ctx, pdev, 0);
		pdf_dev_font(ctx, pdev, span->font, span->trm);
		pdf_dev_text_span(ctx, pdev, span);
	}
}

static void
pdf_dev_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm,
		fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	pdf_device *pdev = (pdf_device*)dev;
	fz_text_span *span;

	pdf_dev_ctm(ctx, pdev, ctm);
	pdf_dev_alpha(ctx, pdev, alpha, 1);
	pdf_dev_color(ctx, pdev, colorspace, color, 1, color_params);

	for (span = text->head; span; span = span->next)
	{
		pdf_dev_begin_text(ctx, pdev, 1);
		pdf_dev_font(ctx, pdev, span->font, span->trm);
		pdf_dev_text_span(ctx, pdev, span);
	}
}

static void
pdf_dev_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	pdf_device *pdev = (pdf_device*)dev;
	fz_text_span *span;

	pdf_dev_end_text(ctx, pdev);
	pdf_dev_push(ctx, pdev);

	pdf_dev_ctm(ctx, pdev, ctm);

	for (span = text->head; span; span = span->next)
	{
		pdf_dev_begin_text(ctx, pdev, 7);
		pdf_dev_font(ctx, pdev, span->font, span->trm);
		pdf_dev_text_span(ctx, pdev, span);
	}
}

static void
pdf_dev_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke, fz_matrix ctm, fz_rect scissor)
{
	pdf_device *pdev = (pdf_device*)dev;
	fz_text_span *span;

	pdf_dev_end_text(ctx, pdev);
	pdf_dev_push(ctx, pdev);

	pdf_dev_ctm(ctx, pdev, ctm);

	for (span = text->head; span; span = span->next)
	{
		pdf_dev_begin_text(ctx, pdev, 7);
		pdf_dev_font(ctx, pdev, span->font, span->trm);
		pdf_dev_text_span(ctx, pdev, span);
	}
}

static void
pdf_dev_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
	pdf_device *pdev = (pdf_device*)dev;
	fz_text_span *span;

	pdf_dev_ctm(ctx, pdev, ctm);

	for (span = text->head; span; span = span->next)
	{
		pdf_dev_begin_text(ctx, pdev, 0);
		pdf_dev_font(ctx, pdev, span->font, span->trm);
		pdf_dev_text_span(ctx, pdev, span);
	}
}

static void
pdf_dev_add_image_res(fz_context *ctx, fz_device *dev, pdf_obj *im_res)
{
	char text[32];
	pdf_device *pdev = (pdf_device*)dev;
	int k;
	int num;

	/* Check if we already had this one */
	for (k = 0; k < pdev->num_imgs; k++)
	{
		if (pdev->image_indices[k] == pdf_to_num(ctx, im_res))
			return;
	}

	/* Not there so add to resources */
	fz_snprintf(text, sizeof(text), "XObject/Img%d", pdf_to_num(ctx, im_res));
	pdf_dict_putp(ctx, pdev->resources, text, im_res);

	/* And add index to our list for this page */
	if (pdev->num_imgs == pdev->max_imgs)
	{
		int newmax = pdev->max_imgs * 2;
		if (newmax == 0)
			newmax = 4;
		pdev->image_indices = fz_realloc_array(ctx, pdev->image_indices, newmax, int);
		pdev->max_imgs = newmax;
	}
	num = pdev->num_imgs++;
	pdev->image_indices[num] = pdf_to_num(ctx, im_res);
}

static void
pdf_dev_fill_image(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	pdf_device *pdev = (pdf_device*)dev;
	pdf_obj *im_res;
	gstate *gs = CURRENT_GSTATE(pdev);

	pdf_dev_end_text(ctx, pdev);
	im_res = pdf_add_image(ctx, pdev->doc, image);
	if (im_res == NULL)
	{
		fz_warn(ctx, "pdf_add_image: problem adding image resource");
		return;
	}

	fz_try(ctx)
	{
		pdf_dev_alpha(ctx, pdev, alpha, 0);

		/* PDF images are upside down, so fiddle the ctm */
		ctm = fz_pre_scale(ctm, 1, -1);
		ctm = fz_pre_translate(ctm, 0, -1);
		pdf_dev_ctm(ctx, pdev, ctm);
		fz_append_printf(ctx, gs->buf, "/Img%d Do\n", pdf_to_num(ctx, im_res));

		/* Possibly add to page resources */
		pdf_dev_add_image_res(ctx, dev, im_res);
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, im_res);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pdf_dev_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	pdf_device *pdev = (pdf_device*)dev;

	/* FIXME */
	pdf_dev_end_text(ctx, pdev);
}

static void
pdf_dev_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm,
		fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	pdf_device *pdev = (pdf_device*)dev;
	pdf_obj *im_res = NULL;
	gstate *gs = CURRENT_GSTATE(pdev);

	pdf_dev_end_text(ctx, pdev);
	im_res = pdf_add_image(ctx, pdev->doc, image);
	if (im_res == NULL)
	{
		fz_warn(ctx, "pdf_add_image: problem adding image resource");
		return;
	}

	fz_try(ctx)
	{
		fz_append_string(ctx, gs->buf, "q\n");
		pdf_dev_alpha(ctx, pdev, alpha, 0);
		pdf_dev_color(ctx, pdev, colorspace, color, 0, color_params);

		/* PDF images are upside down, so fiddle the ctm */
		ctm = fz_pre_scale(ctm, 1, -1);
		ctm = fz_pre_translate(ctm, 0, -1);
		pdf_dev_ctm(ctx, pdev, ctm);
		fz_append_printf(ctx, gs->buf, "/Img%d Do Q\n", pdf_to_num(ctx, im_res));

		/* Possibly add to page resources */
		pdf_dev_add_image_res(ctx, dev, im_res);
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, im_res);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pdf_dev_clip_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, fz_rect scissor)
{
	pdf_device *pdev = (pdf_device*)dev;

	/* FIXME */
	pdf_dev_end_text(ctx, pdev);
	pdf_dev_push(ctx, pdev);
}

static void
pdf_dev_pop_clip(fz_context *ctx, fz_device *dev)
{
	pdf_device *pdev = (pdf_device*)dev;

	/* FIXME */
	pdf_dev_end_text(ctx, pdev);
	pdf_dev_pop(ctx, pdev);
}

static void
pdf_dev_begin_mask(fz_context *ctx, fz_device *dev, fz_rect bbox, int luminosity, fz_colorspace *colorspace, const float *color, fz_color_params color_params)
{
	pdf_device *pdev = (pdf_device*)dev;
	gstate *gs;
	pdf_obj *smask = NULL;
	char egsname[32];
	pdf_obj *egs = NULL;
	pdf_obj *egss;
	pdf_obj *form_ref;
	pdf_obj *color_obj = NULL;
	int i, n;

	fz_var(smask);
	fz_var(egs);
	fz_var(color_obj);

	pdf_dev_end_text(ctx, pdev);

	/* Make a new form to contain the contents of the softmask */
	pdf_dev_new_form(ctx, &form_ref, pdev, bbox, 0, 0, 1, colorspace);

	fz_try(ctx)
	{
		fz_snprintf(egsname, sizeof(egsname), "SM%d", pdev->num_smasks++);
		egss = pdf_dict_get(ctx, pdev->resources, PDF_NAME(ExtGState));
		if (!egss)
			egss = pdf_dict_put_dict(ctx, pdev->resources, PDF_NAME(ExtGState), 10);
		egs = pdf_dict_puts_dict(ctx, egss, egsname, 1);

		pdf_dict_put(ctx, egs, PDF_NAME(Type), PDF_NAME(ExtGState));
		smask = pdf_dict_put_dict(ctx, egs, PDF_NAME(SMask), 4);

		pdf_dict_put(ctx, smask, PDF_NAME(Type), PDF_NAME(Mask));
		pdf_dict_put(ctx, smask, PDF_NAME(S), (luminosity ? PDF_NAME(Luminosity) : PDF_NAME(Alpha)));
		pdf_dict_put(ctx, smask, PDF_NAME(G), form_ref);

		n = fz_colorspace_n(ctx, colorspace);
		color_obj = pdf_dict_put_array(ctx, smask, PDF_NAME(BC), n);
		for (i = 0; i < n; i++)
			pdf_array_push_real(ctx, color_obj, color[i]);

		gs = CURRENT_GSTATE(pdev);
		fz_append_printf(ctx, gs->buf, "/SM%d gs\n", pdev->num_smasks-1);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, form_ref);
		fz_rethrow(ctx);
	}

	/* Now, everything we get until the end_mask needs to go into a
	 * new buffer, which will be the stream contents for the form. */
	pdf_dev_push_new_buf(ctx, pdev, fz_new_buffer(ctx, 1024), NULL, form_ref);
}

static void
pdf_dev_end_mask(fz_context *ctx, fz_device *dev)
{
	pdf_device *pdev = (pdf_device*)dev;
	pdf_document *doc = pdev->doc;
	gstate *gs = CURRENT_GSTATE(pdev);
	pdf_obj *form_ref = (pdf_obj *)gs->on_pop_arg;

	/* Here we do part of the pop, but not all of it. */
	pdf_dev_end_text(ctx, pdev);
	fz_append_string(ctx, gs->buf, "Q\n");
	pdf_update_stream(ctx, doc, form_ref, gs->buf, 0);
	fz_drop_buffer(ctx, gs->buf);
	gs->buf = fz_keep_buffer(ctx, gs[-1].buf);
	gs->on_pop_arg = NULL;
	pdf_drop_obj(ctx, form_ref);
	fz_append_string(ctx, gs->buf, "q\n");
}

static void
pdf_dev_begin_group(fz_context *ctx, fz_device *dev, fz_rect bbox, fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	pdf_device *pdev = (pdf_device*)dev;
	pdf_document *doc = pdev->doc;
	int num;
	pdf_obj *form_ref;
	gstate *gs;

	pdf_dev_end_text(ctx, pdev);

	num = pdf_dev_new_form(ctx, &form_ref, pdev, bbox, isolated, knockout, alpha, cs);

	/* Do we have an appropriate blending extgstate already? */
	{
		char text[32];
		pdf_obj *obj;
		fz_snprintf(text, sizeof(text), "ExtGState/BlendMode%d", blendmode);
		obj = pdf_dict_getp(ctx, pdev->resources, text);
		if (obj == NULL)
		{
			/* No, better make one */
			obj = pdf_new_dict(ctx, doc, 2);
			pdf_dict_put(ctx, obj, PDF_NAME(Type), PDF_NAME(ExtGState));
			pdf_dict_put_name(ctx, obj, PDF_NAME(BM), fz_blendmode_name(blendmode));
			pdf_dict_putp_drop(ctx, pdev->resources, text, obj);
		}
	}

	/* Add the call to this group */
	gs = CURRENT_GSTATE(pdev);
	fz_append_printf(ctx, gs->buf, "/BlendMode%d gs /Fm%d Do\n", blendmode, num);

	/* Now, everything we get until the end of group needs to go into a
	 * new buffer, which will be the stream contents for the form. */
	pdf_dev_push_new_buf(ctx, pdev, fz_new_buffer(ctx, 1024), NULL, form_ref);
}

static void
pdf_dev_end_group(fz_context *ctx, fz_device *dev)
{
	pdf_device *pdev = (pdf_device*)dev;
	pdf_document *doc = pdev->doc;
	gstate *gs = CURRENT_GSTATE(pdev);
	fz_buffer *buf = fz_keep_buffer(ctx, gs->buf);
	pdf_obj *form_ref;

	pdf_dev_end_text(ctx, pdev);
	form_ref = (pdf_obj *)pdf_dev_pop(ctx, pdev);
	pdf_update_stream(ctx, doc, form_ref, buf, 0);
	fz_drop_buffer(ctx, buf);
	pdf_drop_obj(ctx, form_ref);
}

static int
pdf_dev_begin_tile(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view, float xstep, float ystep, fz_matrix ctm, int id)
{
	pdf_device *pdev = (pdf_device*)dev;

	/* FIXME */
	pdf_dev_end_text(ctx, pdev);
	return 0;
}

static void
pdf_dev_end_tile(fz_context *ctx, fz_device *dev)
{
	pdf_device *pdev = (pdf_device*)dev;

	/* FIXME */
	pdf_dev_end_text(ctx, pdev);
}

static void
pdf_dev_close_device(fz_context *ctx, fz_device *dev)
{
	pdf_device *pdev = (pdf_device*)dev;
	pdf_dev_end_text(ctx, pdev);
}

static void
pdf_dev_drop_device(fz_context *ctx, fz_device *dev)
{
	pdf_device *pdev = (pdf_device*)dev;
	int i;

	for (i = pdev->num_gstates-1; i >= 0; i--)
	{
		fz_drop_buffer(ctx, pdev->gstates[i].buf);
		fz_drop_stroke_state(ctx, pdev->gstates[i].stroke_state);
	}

	for (i = pdev->num_cid_fonts-1; i >= 0; i--)
		fz_drop_font(ctx, pdev->cid_fonts[i]);

	for (i = pdev->num_groups - 1; i >= 0; i--)
	{
		pdf_drop_obj(ctx, pdev->groups[i].ref);
		fz_drop_colorspace(ctx, pdev->groups[i].colorspace);
	}

	pdf_drop_obj(ctx, pdev->resources);
	fz_free(ctx, pdev->cid_fonts);
	fz_free(ctx, pdev->cid_fonts_enc);
	fz_free(ctx, pdev->image_indices);
	fz_free(ctx, pdev->groups);
	fz_free(ctx, pdev->alphas);
	fz_free(ctx, pdev->gstates);
}

fz_device *pdf_new_pdf_device(fz_context *ctx, pdf_document *doc, fz_matrix topctm, pdf_obj *resources, fz_buffer *buf)
{
	pdf_device *dev = fz_new_derived_device(ctx, pdf_device);

	dev->super.close_device = pdf_dev_close_device;
	dev->super.drop_device = pdf_dev_drop_device;

	dev->super.fill_path = pdf_dev_fill_path;
	dev->super.stroke_path = pdf_dev_stroke_path;
	dev->super.clip_path = pdf_dev_clip_path;
	dev->super.clip_stroke_path = pdf_dev_clip_stroke_path;

	dev->super.fill_text = pdf_dev_fill_text;
	dev->super.stroke_text = pdf_dev_stroke_text;
	dev->super.clip_text = pdf_dev_clip_text;
	dev->super.clip_stroke_text = pdf_dev_clip_stroke_text;
	dev->super.ignore_text = pdf_dev_ignore_text;

	dev->super.fill_shade = pdf_dev_fill_shade;
	dev->super.fill_image = pdf_dev_fill_image;
	dev->super.fill_image_mask = pdf_dev_fill_image_mask;
	dev->super.clip_image_mask = pdf_dev_clip_image_mask;

	dev->super.pop_clip = pdf_dev_pop_clip;

	dev->super.begin_mask = pdf_dev_begin_mask;
	dev->super.end_mask = pdf_dev_end_mask;
	dev->super.begin_group = pdf_dev_begin_group;
	dev->super.end_group = pdf_dev_end_group;

	dev->super.begin_tile = pdf_dev_begin_tile;
	dev->super.end_tile = pdf_dev_end_tile;

	fz_var(buf);

	fz_try(ctx)
	{
		if (buf)
			buf = fz_keep_buffer(ctx, buf);
		else
			buf = fz_new_buffer(ctx, 256);
		dev->doc = doc;
		dev->resources = pdf_keep_obj(ctx, resources);
		dev->gstates = fz_malloc_struct(ctx, gstate);
		dev->gstates[0].buf = buf;
		dev->gstates[0].ctm = fz_identity; // XXX
		dev->gstates[0].colorspace[0] = fz_device_gray(ctx);
		dev->gstates[0].colorspace[1] = fz_device_gray(ctx);
		dev->gstates[0].color[0][0] = 1;
		dev->gstates[0].color[1][0] = 1;
		dev->gstates[0].alpha[0] = 1.0f;
		dev->gstates[0].alpha[1] = 1.0f;
		dev->gstates[0].font = -1;
		dev->num_gstates = 1;
		dev->max_gstates = 1;

		if (!fz_is_identity(topctm))
			fz_append_printf(ctx, buf, "%M cm\n", &topctm);
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, buf);
		fz_free(ctx, dev);
		fz_rethrow(ctx);
	}

	return (fz_device*)dev;
}

fz_device *pdf_page_write(fz_context *ctx, pdf_document *doc, fz_rect mediabox, pdf_obj **presources, fz_buffer **pcontents)
{
	fz_matrix pagectm = { 1, 0, 0, -1, -mediabox.x0, mediabox.y1 };
	*presources = pdf_new_dict(ctx, doc, 0);
	*pcontents = fz_new_buffer(ctx, 0);
	return pdf_new_pdf_device(ctx, doc, pagectm, *presources, *pcontents);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

typedef struct
{
	pdf_doc_event base;
	pdf_alert_event alert;
} pdf_alert_event_internal;

pdf_alert_event *pdf_access_alert_event(fz_context *ctx, pdf_doc_event *evt)
{
	pdf_alert_event *alert = NULL;

	if (evt->type == PDF_DOCUMENT_EVENT_ALERT)
		alert = &((pdf_alert_event_internal *)evt)->alert;

	return alert;
}

void pdf_event_issue_alert(fz_context *ctx, pdf_document *doc, pdf_alert_event *alert)
{
	if (doc->event_cb)
	{
		pdf_alert_event_internal ievent;
		ievent.base.type = PDF_DOCUMENT_EVENT_ALERT;
		ievent.alert = *alert;

		doc->event_cb(ctx, doc, (pdf_doc_event *)&ievent, doc->event_cb_data);

		*alert = ievent.alert;
	}
}

void pdf_event_issue_print(fz_context *ctx, pdf_document *doc)
{
	pdf_doc_event e;

	e.type = PDF_DOCUMENT_EVENT_PRINT;

	if (doc->event_cb)
		doc->event_cb(ctx, doc, &e, doc->event_cb_data);
}

typedef struct
{
	pdf_doc_event base;
	const char *item;
} pdf_exec_menu_item_event_internal;

const char *pdf_access_exec_menu_item_event(fz_context *ctx, pdf_doc_event *evt)
{
	const char *item = NULL;

	if (evt->type == PDF_DOCUMENT_EVENT_EXEC_MENU_ITEM)
		item = ((pdf_exec_menu_item_event_internal *)evt)->item;

	return item;
}

void pdf_event_issue_exec_menu_item(fz_context *ctx, pdf_document *doc, const char *item)
{
	if (doc->event_cb)
	{
		pdf_exec_menu_item_event_internal ievent;
		ievent.base.type = PDF_DOCUMENT_EVENT_EXEC_MENU_ITEM;
		ievent.item = item;

		doc->event_cb(ctx, doc, (pdf_doc_event *)&ievent, doc->event_cb_data);
	}
}

typedef struct
{
	pdf_doc_event base;
	pdf_launch_url_event launch_url;
} pdf_launch_url_event_internal;

pdf_launch_url_event *pdf_access_launch_url_event(fz_context *ctx, pdf_doc_event *evt)
{
	pdf_launch_url_event *launch_url = NULL;

	if (evt->type == PDF_DOCUMENT_EVENT_LAUNCH_URL)
		launch_url = &((pdf_launch_url_event_internal *)evt)->launch_url;

	return launch_url;
}

void pdf_event_issue_launch_url(fz_context *ctx, pdf_document *doc, const char *url, int new_frame)
{
	if (doc->event_cb)
	{
		pdf_launch_url_event_internal e;

		e.base.type = PDF_DOCUMENT_EVENT_LAUNCH_URL;
		e.launch_url.url = url;
		e.launch_url.new_frame = new_frame;
		doc->event_cb(ctx, doc, (pdf_doc_event *)&e, doc->event_cb_data);
	}
}

typedef struct
{
	pdf_doc_event base;
	pdf_mail_doc_event mail_doc;
} pdf_mail_doc_event_internal;

pdf_mail_doc_event *pdf_access_mail_doc_event(fz_context *ctx, pdf_doc_event *evt)
{
	pdf_mail_doc_event *mail_doc = NULL;

	if (evt->type == PDF_DOCUMENT_EVENT_MAIL_DOC)
		mail_doc = &((pdf_mail_doc_event_internal *)evt)->mail_doc;

	return mail_doc;
}

void pdf_event_issue_mail_doc(fz_context *ctx, pdf_document *doc, pdf_mail_doc_event *evt)
{
	if (doc->event_cb)
	{
		pdf_mail_doc_event_internal e;

		e.base.type = PDF_DOCUMENT_EVENT_MAIL_DOC;
		e.mail_doc = *evt;

		doc->event_cb(ctx, doc, (pdf_doc_event *)&e, doc->event_cb_data);
	}
}

void pdf_set_doc_event_callback(fz_context *ctx, pdf_document *doc, pdf_doc_event_cb *event_cb, pdf_free_doc_event_data_cb *free_event_data_cb, void *data)
{
	if (doc->free_event_data_cb)
		doc->free_event_data_cb(ctx, doc->event_cb_data);
	doc->event_cb = event_cb;
	doc->free_event_data_cb = free_event_data_cb;
	doc->event_cb_data = data;
}

void *pdf_get_doc_event_callback_data(fz_context *ctx, pdf_document *doc)
{
	return doc->event_cb_data;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <ft2build.h>
#include FT_FREETYPE_H
#ifdef FT_FONT_FORMATS_H
#include FT_FONT_FORMATS_H
#else
#include FT_XFREE86_H
#endif
#include FT_TRUETYPE_TABLES_H

#ifndef FT_SFNT_HEAD
#define FT_SFNT_HEAD ft_sfnt_head
#endif

static int ft_font_file_kind(FT_Face face)
{
#ifdef FT_FONT_FORMATS_H
	const char *kind = FT_Get_Font_Format(face);
#else
	const char *kind = FT_Get_X11_Font_Format(face);
#endif
	if (!strcmp(kind, "TrueType")) return 2;
	if (!strcmp(kind, "Type 1")) return 1;
	if (!strcmp(kind, "CFF")) return 3;
	if (!strcmp(kind, "CID Type 1")) return 1;
	return 0;
}

static int is_ttc(fz_font *font)
{
	return !memcmp(font->buffer->data, "ttcf", 4);
}

static int is_truetype(FT_Face face)
{
	return ft_font_file_kind(face) == 2;
}

static int is_postscript(FT_Face face)
{
	int kind = ft_font_file_kind(face);
	return (kind == 1 || kind == 3);
}

static int is_builtin_font(fz_context *ctx, fz_font *font)
{
	int size;
	unsigned char *data;
	if (!font->buffer)
		return 0;
	fz_buffer_storage(ctx, font->buffer, &data);
	return fz_lookup_base14_font(ctx, pdf_clean_font_name(font->name), &size) == data;
}

static pdf_obj*
pdf_add_font_file(fz_context *ctx, pdf_document *doc, fz_font *font)
{
	fz_buffer *buf = font->buffer;
	pdf_obj *obj = NULL;
	pdf_obj *ref = NULL;

	fz_var(obj);
	fz_var(ref);

	/* Check for substitute fonts */
	if (font->flags.ft_substitute)
		return NULL;

	fz_try(ctx)
	{
		size_t len = fz_buffer_storage(ctx, buf, NULL);
		obj = pdf_new_dict(ctx, doc, 3);
		pdf_dict_put_int(ctx, obj, PDF_NAME(Length1), (int)len);
		switch (ft_font_file_kind(font->ft_face))
		{
		case 1:
			/* TODO: these may not be the correct values, but I doubt it matters */
			pdf_dict_put_int(ctx, obj, PDF_NAME(Length2), len);
			pdf_dict_put_int(ctx, obj, PDF_NAME(Length3), 0);
			break;
		case 2:
			break;
		case 3:
			if (FT_Get_Sfnt_Table(font->ft_face, FT_SFNT_HEAD))
				pdf_dict_put(ctx, obj, PDF_NAME(Subtype), PDF_NAME(OpenType));
			else
				pdf_dict_put(ctx, obj, PDF_NAME(Subtype), PDF_NAME(CIDFontType0C));
			break;
		}
		ref = pdf_add_object(ctx, doc, obj);
		pdf_update_stream(ctx, doc, ref, buf, 0);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, obj);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, ref);
		fz_rethrow(ctx);
	}
	return ref;
}

static void
pdf_add_font_descriptor(fz_context *ctx, pdf_document *doc, pdf_obj *fobj, fz_font *font)
{
	FT_Face face = font->ft_face;
	pdf_obj *fdobj = NULL;
	pdf_obj *fileref;
	fz_rect bbox;

	fdobj = pdf_new_dict(ctx, doc, 10);
	fz_try(ctx)
	{
		pdf_dict_put(ctx, fdobj, PDF_NAME(Type), PDF_NAME(FontDescriptor));
		pdf_dict_put_name(ctx, fdobj, PDF_NAME(FontName), font->name);

		bbox.x0 = font->bbox.x0 * 1000;
		bbox.y0 = font->bbox.y0 * 1000;
		bbox.x1 = font->bbox.x1 * 1000;
		bbox.y1 = font->bbox.y1 * 1000;
		pdf_dict_put_rect(ctx, fdobj, PDF_NAME(FontBBox), bbox);

		pdf_dict_put_int(ctx, fdobj, PDF_NAME(ItalicAngle), 0);
		pdf_dict_put_int(ctx, fdobj, PDF_NAME(Ascent), face->ascender * 1000.0f / face->units_per_EM);
		pdf_dict_put_int(ctx, fdobj, PDF_NAME(Descent), face->descender * 1000.0f / face->units_per_EM);
		pdf_dict_put_int(ctx, fdobj, PDF_NAME(StemV), 80);
		pdf_dict_put_int(ctx, fdobj, PDF_NAME(Flags), PDF_FD_NONSYMBOLIC);

		fileref = pdf_add_font_file(ctx, doc, font);
		if (fileref)
		{
			switch (ft_font_file_kind(face))
			{
			default:
			case 1: pdf_dict_put_drop(ctx, fdobj, PDF_NAME(FontFile), fileref); break;
			case 2: pdf_dict_put_drop(ctx, fdobj, PDF_NAME(FontFile2), fileref); break;
			case 3: pdf_dict_put_drop(ctx, fdobj, PDF_NAME(FontFile3), fileref); break;
			}
		}

		pdf_dict_put_drop(ctx, fobj, PDF_NAME(FontDescriptor), pdf_add_object(ctx, doc, fdobj));
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, fdobj);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pdf_add_simple_font_widths(fz_context *ctx, pdf_document *doc, pdf_obj *fobj, fz_font *font, const char * const encoding[])
{
	int width_table[256];
	pdf_obj *widths;
	int i, first, last;

	first = 0;
	last = 0;

	for (i = 0; i < 256; ++i)
	{
		int glyph = 0;
		if (encoding[i])
		{
			glyph = fz_encode_character_by_glyph_name(ctx, font, encoding[i]);
		}
		if (glyph > 0)
		{
			if (!first)
				first = i;
			last = i;
			width_table[i] = fz_advance_glyph(ctx, font, glyph, 0) * 1000;
		}
		else
			width_table[i] = 0;
	}

	widths = pdf_new_array(ctx, doc, last - first + 1);
	pdf_dict_put_drop(ctx, fobj, PDF_NAME(Widths), widths);
	for (i = first; i <= last; ++i)
		pdf_array_push_int(ctx, widths, width_table[i]);
	pdf_dict_put_int(ctx, fobj, PDF_NAME(FirstChar), first);
	pdf_dict_put_int(ctx, fobj, PDF_NAME(LastChar), last);
}

static void
pdf_add_cid_system_info(fz_context *ctx, pdf_document *doc, pdf_obj *fobj, const char *reg, const char *ord, int supp)
{
	pdf_obj *csi = pdf_dict_put_dict(ctx, fobj, PDF_NAME(CIDSystemInfo), 3);
	pdf_dict_put_string(ctx, csi, PDF_NAME(Registry), reg, strlen(reg));
	pdf_dict_put_string(ctx, csi, PDF_NAME(Ordering), ord, strlen(ord));
	pdf_dict_put_int(ctx, csi, PDF_NAME(Supplement), supp);
}

/* Different states of starting, same width as last, or consecutive glyph */
enum { FW_START = 0, FW_SAME, FW_DIFFER };

/* ToDo: Ignore the default sized characters */
static void
pdf_add_cid_font_widths(fz_context *ctx, pdf_document *doc, pdf_obj *fobj, fz_font *font)
{
	FT_Face face = font->ft_face;
	pdf_obj *run_obj = NULL;
	pdf_obj *fw;
	int curr_code;
	int curr_size;
	int first_code;
	int state = FW_START;

	fz_var(run_obj);

	fw = pdf_add_new_array(ctx, doc, 10);
	fz_try(ctx)
	{
		curr_code = 0;
		curr_size = fz_advance_glyph(ctx, font, 0, 0) * 1000;
		first_code = 0;

		for (curr_code = 1; curr_code < face->num_glyphs; curr_code++)
		{
			int prev_size = curr_size;

			curr_size = fz_advance_glyph(ctx, font, curr_code, 0) * 1000;

			/* So each time around the loop when we reach here, we have sizes
			 * for curr_code-1 (prev_size) and curr_code (curr_size), neither
			 * of which have been published yet. By the time we reach the end
			 * of the loop we must have disposed of prev_size. */
			switch (state)
			{
			case FW_SAME:
				/* Until now, we've been in a run of identical values, extending
				 * from first_code to curr_code-1. If the current and prev sizes
				 * match, then this now extends from first_code to curr_code and
				 * we don't need to do anything. If not, we need to flush and
				 * restart. */
				if (curr_size != prev_size)
				{
					/* Add three entries. First cid, last cid and width */
					pdf_array_push_int(ctx, fw, first_code);
					pdf_array_push_int(ctx, fw, curr_code-1);
					pdf_array_push_int(ctx, fw, prev_size);
					/* And the new first code is our current code. */
					first_code = curr_code;
					state = FW_START;
				}
				break;
			case FW_DIFFER:
				/* Until now, we've been in a run of differing values, extending
				 * from first_code to curr_code-1 (though prev_size, the size for
				 * curr_code-1 has not yet been pushed). */
				if (curr_size == prev_size)
				{
					/* Same width, so flush the run of differences. */
					pdf_array_push_int(ctx, fw, first_code);
					pdf_array_push(ctx, fw, run_obj);
					pdf_drop_obj(ctx, run_obj);
					run_obj = NULL;
					/* Start a new 'same' entry starting with curr_code-1.
					 * i.e. the prev size is not put in the run. */
					state = FW_SAME;
					first_code = curr_code-1;
				}
				else
				{
					/* Continue our differing run by adding prev size to run_obj. */
					pdf_array_push_int(ctx, run_obj, prev_size);
				}
				break;
			case FW_START:
				/* Starting fresh. Determine our state. */
				if (curr_size == prev_size)
				{
					state = FW_SAME;
				}
				else
				{
					run_obj = pdf_new_array(ctx, doc, 10);
					pdf_array_push_int(ctx, run_obj, prev_size);
					state = FW_DIFFER;
				}
				break;
			}
		}

		/* So curr_code-1 is the last valid char, and curr_size was its size. */
		switch (state)
		{
		case FW_SAME:
			/* We have an unflushed run of same entries. */
			if (first_code != curr_code-1)
			{
				pdf_array_push_int(ctx, fw, first_code);
				pdf_array_push_int(ctx, fw, curr_code-1);
				pdf_array_push_int(ctx, fw, curr_size);
			}
			break;
		case FW_DIFFER:
			/* We have not yet pushed curr_size to the object. */
			pdf_array_push_int(ctx, fw, first_code);
			pdf_array_push_int(ctx, run_obj, curr_size);
			pdf_array_push(ctx, fw, run_obj);
			pdf_drop_obj(ctx, run_obj);
			run_obj = NULL;
			break;
		case FW_START:
			/* Lone wolf! */
			pdf_array_push_int(ctx, fw, curr_code-1);
			pdf_array_push_int(ctx, fw, curr_code-1);
			pdf_array_push_int(ctx, fw, curr_size);
			break;
		}

		if (font->width_table != NULL)
			pdf_dict_put_int(ctx, fobj, PDF_NAME(DW), font->width_default);
		if (pdf_array_len(ctx, fw) > 0)
			pdf_dict_put(ctx, fobj, PDF_NAME(W), fw);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, fw);
		pdf_drop_obj(ctx, run_obj);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

/* Descendant font construction used for CID font creation from ttf or Adobe type1 */
static pdf_obj*
pdf_add_descendant_cid_font(fz_context *ctx, pdf_document *doc, fz_font *font)
{
	FT_Face face = font->ft_face;
	pdf_obj *fobj, *fref;
	const char *ps_name;

	fobj = pdf_new_dict(ctx, doc, 3);
	fz_try(ctx)
	{
		pdf_dict_put(ctx, fobj, PDF_NAME(Type), PDF_NAME(Font));
		if (is_truetype(face))
			pdf_dict_put(ctx, fobj, PDF_NAME(Subtype), PDF_NAME(CIDFontType2));
		else
			pdf_dict_put(ctx, fobj, PDF_NAME(Subtype), PDF_NAME(CIDFontType0));

		pdf_add_cid_system_info(ctx, doc, fobj, "Adobe", "Identity", 0);

		ps_name = FT_Get_Postscript_Name(face);
		if (ps_name)
			pdf_dict_put_name(ctx, fobj, PDF_NAME(BaseFont), ps_name);
		else
			pdf_dict_put_name(ctx, fobj, PDF_NAME(BaseFont), font->name);

		pdf_add_font_descriptor(ctx, doc, fobj, font);

		/* We may have a cid font already with width info in source font and no cmap in the ft face */
		pdf_add_cid_font_widths(ctx, doc, fobj, font);

		fref = pdf_add_object(ctx, doc, fobj);
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, fobj);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return fref;
}

static int next_range(int *table, int size, int k)
{
	int n;
	for (n = 1; k + n < size; ++n)
	{
		if ((k & 0xFF00) != ((k+n) & 0xFF00)) /* high byte changes */
			break;
		if (table[k] + n != table[k+n])
			break;
	}
	return n;
}

/* Create the ToUnicode CMap. */
static void
pdf_add_to_unicode(fz_context *ctx, pdf_document *doc, pdf_obj *fobj, fz_font *font)
{
	FT_Face face = font->ft_face;
	fz_buffer *buf;

	int *table;
	int num_seq = 0;
	int num_chr = 0;
	int n, k;

	/* Populate reverse cmap table */
	{
		FT_ULong ucs;
		FT_UInt gid;

		table = fz_calloc(ctx, face->num_glyphs, sizeof *table);
		fz_lock(ctx, FZ_LOCK_FREETYPE);
		ucs = FT_Get_First_Char(face, &gid);
		while (gid > 0)
		{
			if (gid < (FT_ULong)face->num_glyphs && face->num_glyphs > 0)
				table[gid] = ucs;
			ucs = FT_Get_Next_Char(face, ucs, &gid);
		}
		fz_unlock(ctx, FZ_LOCK_FREETYPE);
	}

	for (k = 0; k < face->num_glyphs; k += n)
	{
		n = next_range(table, face->num_glyphs, k);
		if (n > 1)
			++num_seq;
		else if (table[k] > 0)
			++num_chr;
	}

	/* No mappings available... */
	if (num_seq + num_chr == 0)
	{
		fz_warn(ctx, "cannot create ToUnicode mapping for %s", font->name);
		fz_free(ctx, table);
		return;
	}

	buf = fz_new_buffer(ctx, 0);
	fz_try(ctx)
	{
		/* Header boiler plate */
		fz_append_string(ctx, buf, "/CIDInit /ProcSet findresource begin\n");
		fz_append_string(ctx, buf, "12 dict begin\n");
		fz_append_string(ctx, buf, "begincmap\n");
		fz_append_string(ctx, buf, "/CIDSystemInfo <</Registry(Adobe)/Ordering(UCS)/Supplement 0>> def\n");
		fz_append_string(ctx, buf, "/CMapName /Adobe-Identity-UCS def\n");
		fz_append_string(ctx, buf, "/CMapType 2 def\n");
		fz_append_string(ctx, buf, "1 begincodespacerange\n");
		fz_append_string(ctx, buf, "<0000> <FFFF>\n");
		fz_append_string(ctx, buf, "endcodespacerange\n");

		/* Note to have a valid CMap, the number of entries in table set can
		 * not exceed 100, so we have to break into multiple tables. Also, note
		 * that to reduce the file size we should be looking for sequential
		 * ranges. Per Adobe technical note #5411, we can't have a range
		 * cross a boundary where the high order byte changes */

		/* First the ranges */
		if (num_seq > 0)
		{
			int count = 0;
			if (num_seq > 100)
			{
				fz_append_string(ctx, buf, "100 beginbfrange\n");
				num_seq -= 100;
			}
			else
				fz_append_printf(ctx, buf, "%d beginbfrange\n", num_seq);
			for (k = 0; k < face->num_glyphs; k += n)
			{
				n = next_range(table, face->num_glyphs, k);
				if (n > 1)
				{
					if (count == 100)
					{
						fz_append_string(ctx, buf, "endbfrange\n");
						if (num_seq > 100)
						{
							fz_append_string(ctx, buf, "100 beginbfrange\n");
							num_seq -= 100;
						}
						else
							fz_append_printf(ctx, buf, "%d beginbfrange\n", num_seq);
						count = 0;
					}
					fz_append_printf(ctx, buf, "<%04x> <%04x> <%04x>\n", k, k+n-1, table[k]);
					++count;
				}
			}
			fz_append_string(ctx, buf, "endbfrange\n");
		}

		/* Then the singles */
		if (num_chr > 0)
		{
			int count = 0;
			if (num_chr > 100)
			{
				fz_append_string(ctx, buf, "100 beginbfchar\n");
				num_chr -= 100;
			}
			else
				fz_append_printf(ctx, buf, "%d beginbfchar\n", num_chr);
			for (k = 0; k < face->num_glyphs; k += n)
			{
				n = next_range(table, face->num_glyphs, k);
				if (n == 1 && table[k] > 0)
				{
					if (count == 100)
					{
						fz_append_string(ctx, buf, "endbfchar\n");
						if (num_chr > 100)
						{
							fz_append_string(ctx, buf, "100 beginbfchar\n");
							num_chr -= 100;
						}
						else
							fz_append_printf(ctx, buf, "%d beginbfchar\n", num_chr);
						count = 0;
					}
					fz_append_printf(ctx, buf, "<%04x> <%04x>\n", k, table[k]);
					++count;
				}
			}
			fz_append_string(ctx, buf, "endbfchar\n");
		}

		/* Trailer boiler plate */
		fz_append_string(ctx, buf, "endcmap\n");
		fz_append_string(ctx, buf, "CMapName currentdict /CMap defineresource pop\n");
		fz_append_string(ctx, buf, "end\nend\n");

		pdf_dict_put_drop(ctx, fobj, PDF_NAME(ToUnicode), pdf_add_stream(ctx, doc, buf, NULL, 0));
	}
	fz_always(ctx)
	{
		fz_free(ctx, table);
		fz_drop_buffer(ctx, buf);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

pdf_obj *
pdf_add_cid_font(fz_context *ctx, pdf_document *doc, fz_font *font)
{
	pdf_obj *fobj = NULL;
	pdf_obj *fref = NULL;
	pdf_obj *dfonts = NULL;
	pdf_font_resource_key key;

	fref = pdf_find_font_resource(ctx, doc, PDF_CID_FONT_RESOURCE, 0, font, &key);
	if (fref)
		return fref;

	fobj = pdf_add_new_dict(ctx, doc, 10);
	fz_try(ctx)
	{
		pdf_dict_put(ctx, fobj, PDF_NAME(Type), PDF_NAME(Font));
		pdf_dict_put(ctx, fobj, PDF_NAME(Subtype), PDF_NAME(Type0));
		pdf_dict_put_name(ctx, fobj, PDF_NAME(BaseFont), font->name);
		pdf_dict_put(ctx, fobj, PDF_NAME(Encoding), PDF_NAME(Identity_H));
		pdf_add_to_unicode(ctx, doc, fobj, font);

		dfonts = pdf_dict_put_array(ctx, fobj, PDF_NAME(DescendantFonts), 1);
		pdf_array_push_drop(ctx, dfonts, pdf_add_descendant_cid_font(ctx, doc, font));

		fref = pdf_insert_font_resource(ctx, doc, &key, fobj);
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, fobj);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return fref;
}

/* Create simple (8-bit encoding) fonts */

static void
pdf_add_simple_font_encoding_imp(fz_context *ctx, pdf_document *doc, pdf_obj *font, const char *glyph_names[])
{
	pdf_obj *enc, *diff;
	int i, last;

	enc = pdf_dict_put_dict(ctx, font, PDF_NAME(Encoding), 2);
	pdf_dict_put(ctx, enc, PDF_NAME(BaseEncoding), PDF_NAME(WinAnsiEncoding));
	diff = pdf_dict_put_array(ctx, enc, PDF_NAME(Differences), 129);
	last = 0;
	for (i = 128; i < 256; ++i)
	{
		const char *glyph = glyph_names[i];
		if (glyph)
		{
			if (last != i-1)
				pdf_array_push_int(ctx, diff, i);
			last = i;
			pdf_array_push_name(ctx, diff, glyph);
		}
	}
}

static void
pdf_add_simple_font_encoding(fz_context *ctx, pdf_document *doc, pdf_obj *fobj, int encoding)
{
	switch (encoding)
	{
	default:
	case PDF_SIMPLE_ENCODING_LATIN:
		pdf_dict_put(ctx, fobj, PDF_NAME(Encoding), PDF_NAME(WinAnsiEncoding));
		break;
	case PDF_SIMPLE_ENCODING_GREEK:
		pdf_add_simple_font_encoding_imp(ctx, doc, fobj, fz_glyph_name_from_iso8859_7);
		break;
	case PDF_SIMPLE_ENCODING_CYRILLIC:
		pdf_add_simple_font_encoding_imp(ctx, doc, fobj, fz_glyph_name_from_koi8u);
		break;
	}
}

pdf_obj *
pdf_add_simple_font(fz_context *ctx, pdf_document *doc, fz_font *font, int encoding)
{
	FT_Face face = font->ft_face;
	pdf_obj *fobj = NULL;
	pdf_obj *fref = NULL;
	const char **enc;
	pdf_font_resource_key key;

	fref = pdf_find_font_resource(ctx, doc, PDF_SIMPLE_FONT_RESOURCE, encoding, font, &key);
	if (fref)
		return fref;

	switch (encoding)
	{
	default:
	case PDF_SIMPLE_ENCODING_LATIN: enc = fz_glyph_name_from_windows_1252; break;
	case PDF_SIMPLE_ENCODING_GREEK: enc = fz_glyph_name_from_iso8859_7; break;
	case PDF_SIMPLE_ENCODING_CYRILLIC: enc = fz_glyph_name_from_koi8u; break;
	}

	fobj = pdf_add_new_dict(ctx, doc, 10);
	fz_try(ctx)
	{
		pdf_dict_put(ctx, fobj, PDF_NAME(Type), PDF_NAME(Font));
		if (is_truetype(face))
			pdf_dict_put(ctx, fobj, PDF_NAME(Subtype), PDF_NAME(TrueType));
		else
			pdf_dict_put(ctx, fobj, PDF_NAME(Subtype), PDF_NAME(Type1));

		if (!is_builtin_font(ctx, font))
		{
			const char *ps_name = FT_Get_Postscript_Name(face);
			if (!ps_name)
				ps_name = font->name;
			pdf_dict_put_name(ctx, fobj, PDF_NAME(BaseFont), ps_name);
			pdf_add_simple_font_encoding(ctx, doc, fobj, encoding);
			pdf_add_simple_font_widths(ctx, doc, fobj, font, enc);
			pdf_add_font_descriptor(ctx, doc, fobj, font);
		}
		else
		{
			pdf_dict_put_name(ctx, fobj, PDF_NAME(BaseFont), pdf_clean_font_name(font->name));
			pdf_add_simple_font_encoding(ctx, doc, fobj, encoding);
			if (encoding != PDF_SIMPLE_ENCODING_LATIN)
				pdf_add_simple_font_widths(ctx, doc, fobj, font, enc);
		}

		fref = pdf_insert_font_resource(ctx, doc, &key, fobj);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, fobj);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
	return fref;
}

int
pdf_font_writing_supported(fz_font *font)
{
	if (font->ft_face == NULL || font->buffer == NULL || font->buffer->len < 4)
		return 0;
	if (is_ttc(font))
		return 0;
	if (is_truetype(font->ft_face))
		return 1;
	if (is_postscript(font->ft_face))
		return 1;
	return 0;
}

pdf_obj *
pdf_add_cjk_font(fz_context *ctx, pdf_document *doc, fz_font *fzfont, int script, int wmode, int serif)
{
	pdf_obj *fref, *font, *subfont, *fontdesc;
	pdf_obj *dfonts;
	fz_rect bbox = { -200, -200, 1200, 1200 };
	pdf_font_resource_key key;
	int flags;

	const char *basefont, *encoding, *ordering;
	int supplement;

	switch (script)
	{
	default:
		script = FZ_ADOBE_CNS;
		/* fall through */
	case FZ_ADOBE_CNS: /* traditional chinese */
		basefont = serif ? "Ming" : "Fangti";
		encoding = wmode ? "UniCNS-UTF16-V" : "UniCNS-UTF16-H";
		ordering = "CNS1";
		supplement = 7;
		break;
	case FZ_ADOBE_GB: /* simplified chinese */
		basefont = serif ? "Song" : "Heiti";
		encoding = wmode ? "UniGB-UTF16-V" : "UniGB-UTF16-H";
		ordering = "GB1";
		supplement = 5;
		break;
	case FZ_ADOBE_JAPAN:
		basefont = serif ? "Mincho" : "Gothic";
		encoding = wmode ? "UniJIS-UTF16-V" : "UniJIS-UTF16-H";
		ordering = "Japan1";
		supplement = 6;
		break;
	case FZ_ADOBE_KOREA:
		basefont = serif ? "Batang" : "Dotum";
		encoding = wmode ? "UniKS-UTF16-V" : "UniKS-UTF16-H";
		ordering = "Korea1";
		supplement = 2;
		break;
	}

	flags = PDF_FD_SYMBOLIC;
	if (serif)
		flags |= PDF_FD_SERIF;

	fref = pdf_find_font_resource(ctx, doc, PDF_CJK_FONT_RESOURCE, script, fzfont, &key);
	if (fref)
		return fref;

	font = pdf_add_new_dict(ctx, doc, 5);
	fz_try(ctx)
	{
		pdf_dict_put(ctx, font, PDF_NAME(Type), PDF_NAME(Font));
		pdf_dict_put(ctx, font, PDF_NAME(Subtype), PDF_NAME(Type0));
		pdf_dict_put_name(ctx, font, PDF_NAME(BaseFont), basefont);
		pdf_dict_put_name(ctx, font, PDF_NAME(Encoding), encoding);
		dfonts = pdf_dict_put_array(ctx, font, PDF_NAME(DescendantFonts), 1);
		pdf_array_push_drop(ctx, dfonts, subfont = pdf_add_new_dict(ctx, doc, 5));
		{
			pdf_dict_put(ctx, subfont, PDF_NAME(Type), PDF_NAME(Font));
			pdf_dict_put(ctx, subfont, PDF_NAME(Subtype), PDF_NAME(CIDFontType0));
			pdf_dict_put_name(ctx, subfont, PDF_NAME(BaseFont), basefont);
			pdf_add_cid_system_info(ctx, doc, subfont, "Adobe", ordering, supplement);
			fontdesc = pdf_add_new_dict(ctx, doc, 8);
			pdf_dict_put_drop(ctx, subfont, PDF_NAME(FontDescriptor), fontdesc);
			{
				pdf_dict_put(ctx, fontdesc, PDF_NAME(Type), PDF_NAME(FontDescriptor));
				pdf_dict_put_text_string(ctx, fontdesc, PDF_NAME(FontName), basefont);
				pdf_dict_put_rect(ctx, fontdesc, PDF_NAME(FontBBox), bbox);
				pdf_dict_put_int(ctx, fontdesc, PDF_NAME(Flags), flags);
				pdf_dict_put_int(ctx, fontdesc, PDF_NAME(ItalicAngle), 0);
				pdf_dict_put_int(ctx, fontdesc, PDF_NAME(Ascent), 1000);
				pdf_dict_put_int(ctx, fontdesc, PDF_NAME(Descent), -200);
				pdf_dict_put_int(ctx, fontdesc, PDF_NAME(StemV), 80);
			}
		}

		fref = pdf_insert_font_resource(ctx, doc, &key, font);
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, font);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return fref;
}

pdf_obj *
pdf_add_substitute_font(fz_context *ctx, pdf_document *doc, fz_font *font)
{
	fz_throw(ctx, FZ_ERROR_GENERIC, "substitute font creation is not implemented yet");
	return NULL;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <assert.h>

#include <ft2build.h>
#include FT_FREETYPE_H
#include FT_ADVANCES_H
#ifdef FT_FONT_FORMATS_H
#include FT_FONT_FORMATS_H
#else
#include FT_XFREE86_H
#endif
#include FT_TRUETYPE_TABLES_H

#ifndef FT_SFNT_HEAD
#define FT_SFNT_HEAD ft_sfnt_head
#endif

void
pdf_load_encoding(const char **estrings, const char *encoding)
{
	const char * const *bstrings = NULL;
	int i;

	if (!strcmp(encoding, "StandardEncoding"))
		bstrings = fz_glyph_name_from_adobe_standard;
	if (!strcmp(encoding, "MacRomanEncoding"))
		bstrings = fz_glyph_name_from_mac_roman;
	if (!strcmp(encoding, "MacExpertEncoding"))
		bstrings = fz_glyph_name_from_mac_expert;
	if (!strcmp(encoding, "WinAnsiEncoding"))
		bstrings = fz_glyph_name_from_win_ansi;

	if (bstrings)
		for (i = 0; i < 256; i++)
			estrings[i] = bstrings[i];
}

static void pdf_load_font_descriptor(fz_context *ctx, pdf_document *doc, pdf_font_desc *fontdesc, pdf_obj *dict,
	const char *collection, const char *basefont, int iscidfont);

static const char *base_font_names[][10] =
{
	{ "Courier", "CourierNew", "CourierNewPSMT", NULL },
	{ "Courier-Bold", "CourierNew,Bold", "Courier,Bold",
		"CourierNewPS-BoldMT", "CourierNew-Bold", NULL },
	{ "Courier-Oblique", "CourierNew,Italic", "Courier,Italic",
		"CourierNewPS-ItalicMT", "CourierNew-Italic", NULL },
	{ "Courier-BoldOblique", "CourierNew,BoldItalic", "Courier,BoldItalic",
		"CourierNewPS-BoldItalicMT", "CourierNew-BoldItalic", NULL },
	{ "Helvetica", "ArialMT", "Arial", NULL },
	{ "Helvetica-Bold", "Arial-BoldMT", "Arial,Bold", "Arial-Bold",
		"Helvetica,Bold", NULL },
	{ "Helvetica-Oblique", "Arial-ItalicMT", "Arial,Italic", "Arial-Italic",
		"Helvetica,Italic", "Helvetica-Italic", NULL },
	{ "Helvetica-BoldOblique", "Arial-BoldItalicMT",
		"Arial,BoldItalic", "Arial-BoldItalic",
		"Helvetica,BoldItalic", "Helvetica-BoldItalic", NULL },
	{ "Times-Roman", "TimesNewRomanPSMT", "TimesNewRoman",
		"TimesNewRomanPS", NULL },
	{ "Times-Bold", "TimesNewRomanPS-BoldMT", "TimesNewRoman,Bold",
		"TimesNewRomanPS-Bold", "TimesNewRoman-Bold", NULL },
	{ "Times-Italic", "TimesNewRomanPS-ItalicMT", "TimesNewRoman,Italic",
		"TimesNewRomanPS-Italic", "TimesNewRoman-Italic", NULL },
	{ "Times-BoldItalic", "TimesNewRomanPS-BoldItalicMT",
		"TimesNewRoman,BoldItalic", "TimesNewRomanPS-BoldItalic",
		"TimesNewRoman-BoldItalic", NULL },
	{ "Symbol", "Symbol,Italic", "Symbol,Bold", "Symbol,BoldItalic",
		"SymbolMT", "SymbolMT,Italic", "SymbolMT,Bold", "SymbolMT,BoldItalic", NULL },
	{ "ZapfDingbats", NULL }
};

const unsigned char *
pdf_lookup_substitute_font(fz_context *ctx, int mono, int serif, int bold, int italic, int *len)
{
	if (mono) {
		if (bold) {
			if (italic) return fz_lookup_base14_font(ctx, "Courier-BoldOblique", len);
			else return fz_lookup_base14_font(ctx, "Courier-Bold", len);
		} else {
			if (italic) return fz_lookup_base14_font(ctx, "Courier-Oblique", len);
			else return fz_lookup_base14_font(ctx, "Courier", len);
		}
	} else if (serif) {
		if (bold) {
			if (italic) return fz_lookup_base14_font(ctx, "Times-BoldItalic", len);
			else return fz_lookup_base14_font(ctx, "Times-Bold", len);
		} else {
			if (italic) return fz_lookup_base14_font(ctx, "Times-Italic", len);
			else return fz_lookup_base14_font(ctx, "Times-Roman", len);
		}
	} else {
		if (bold) {
			if (italic) return fz_lookup_base14_font(ctx, "Helvetica-BoldOblique", len);
			else return fz_lookup_base14_font(ctx, "Helvetica-Bold", len);
		} else {
			if (italic) return fz_lookup_base14_font(ctx, "Helvetica-Oblique", len);
			else return fz_lookup_base14_font(ctx, "Helvetica", len);
		}
	}
}

static int is_dynalab(char *name)
{
	if (strstr(name, "HuaTian"))
		return 1;
	if (strstr(name, "MingLi"))
		return 1;
	if ((strstr(name, "DF") == name) || strstr(name, "+DF"))
		return 1;
	if ((strstr(name, "DLC") == name) || strstr(name, "+DLC"))
		return 1;
	return 0;
}

static int strcmp_ignore_space(const char *a, const char *b)
{
	while (1)
	{
		while (*a == ' ')
			a++;
		while (*b == ' ')
			b++;
		if (*a != *b)
			return 1;
		if (*a == 0)
			return *a != *b;
		if (*b == 0)
			return *a != *b;
		a++;
		b++;
	}
}

const char *pdf_clean_font_name(const char *fontname)
{
	int i, k;
	for (i = 0; i < (int)nelem(base_font_names); i++)
		for (k = 0; base_font_names[i][k]; k++)
			if (!strcmp_ignore_space(base_font_names[i][k], fontname))
				return base_font_names[i][0];
	return fontname;
}

/*
 * FreeType and Rendering glue
 */

enum { UNKNOWN, TYPE1, TRUETYPE };

static int ft_kind(FT_Face face)
{
#ifdef FT_FONT_FORMATS_H
	const char *kind = FT_Get_Font_Format(face);
#else
	const char *kind = FT_Get_X11_Font_Format(face);
#endif
	if (!strcmp(kind, "TrueType")) return TRUETYPE;
	if (!strcmp(kind, "Type 1")) return TYPE1;
	if (!strcmp(kind, "CFF")) return TYPE1;
	if (!strcmp(kind, "CID Type 1")) return TYPE1;
	return UNKNOWN;
}

static int ft_cid_to_gid(pdf_font_desc *fontdesc, int cid)
{
	if (fontdesc->to_ttf_cmap)
	{
		cid = pdf_lookup_cmap(fontdesc->to_ttf_cmap, cid);

		/* vertical presentation forms */
		if (fontdesc->font->flags.ft_substitute && fontdesc->wmode)
		{
			switch (cid)
			{
			case 0x0021: cid = 0xFE15; break; /* ! */
			case 0x0028: cid = 0xFE35; break; /* ( */
			case 0x0029: cid = 0xFE36; break; /* ) */
			case 0x002C: cid = 0xFE10; break; /* , */
			case 0x003A: cid = 0xFE13; break; /* : */
			case 0x003B: cid = 0xFE14; break; /* ; */
			case 0x003F: cid = 0xFE16; break; /* ? */
			case 0x005B: cid = 0xFE47; break; /* [ */
			case 0x005D: cid = 0xFE48; break; /* ] */
			case 0x005F: cid = 0xFE33; break; /* _ */
			case 0x007B: cid = 0xFE37; break; /* { */
			case 0x007D: cid = 0xFE38; break; /* } */
			case 0x2013: cid = 0xFE32; break; /* EN DASH */
			case 0x2014: cid = 0xFE31; break; /* EM DASH */
			case 0x2025: cid = 0xFE30; break; /* TWO DOT LEADER */
			case 0x2026: cid = 0xFE19; break; /* HORIZONTAL ELLIPSIS */
			case 0x3001: cid = 0xFE11; break; /* IDEOGRAPHIC COMMA */
			case 0x3002: cid = 0xFE12; break; /* IDEOGRAPHIC FULL STOP */
			case 0x3008: cid = 0xFE3F; break; /* OPENING ANGLE BRACKET */
			case 0x3009: cid = 0xFE40; break; /* CLOSING ANGLE BRACKET */
			case 0x300A: cid = 0xFE3D; break; /* LEFT DOUBLE ANGLE BRACKET */
			case 0x300B: cid = 0xFE3E; break; /* RIGHT DOUBLE ANGLE BRACKET */
			case 0x300C: cid = 0xFE41; break; /* LEFT CORNER BRACKET */
			case 0x300D: cid = 0xFE42; break; /* RIGHT CORNER BRACKET */
			case 0x300E: cid = 0xFE43; break; /* LEFT WHITE CORNER BRACKET */
			case 0x300F: cid = 0xFE44; break; /* RIGHT WHITE CORNER BRACKET */
			case 0x3010: cid = 0xFE3B; break; /* LEFT BLACK LENTICULAR BRACKET */
			case 0x3011: cid = 0xFE3C; break; /* RIGHT BLACK LENTICULAR BRACKET */
			case 0x3014: cid = 0xFE39; break; /* LEFT TORTOISE SHELL BRACKET */
			case 0x3015: cid = 0xFE3A; break; /* RIGHT TORTOISE SHELL BRACKET */
			case 0x3016: cid = 0xFE17; break; /* LEFT WHITE LENTICULAR BRACKET */
			case 0x3017: cid = 0xFE18; break; /* RIGHT WHITE LENTICULAR BRACKET */

			case 0xFF01: cid = 0xFE15; break; /* FULLWIDTH EXCLAMATION MARK */
			case 0xFF08: cid = 0xFE35; break; /* FULLWIDTH LEFT PARENTHESIS */
			case 0xFF09: cid = 0xFE36; break; /* FULLWIDTH RIGHT PARENTHESIS */
			case 0xFF0C: cid = 0xFE10; break; /* FULLWIDTH COMMA */
			case 0xFF1A: cid = 0xFE13; break; /* FULLWIDTH COLON */
			case 0xFF1B: cid = 0xFE14; break; /* FULLWIDTH SEMICOLON */
			case 0xFF1F: cid = 0xFE16; break; /* FULLWIDTH QUESTION MARK */
			case 0xFF3B: cid = 0xFE47; break; /* FULLWIDTH LEFT SQUARE BRACKET */
			case 0xFF3D: cid = 0xFE48; break; /* FULLWIDTH RIGHT SQUARE BRACKET */
			case 0xFF3F: cid = 0xFE33; break; /* FULLWIDTH LOW LINE */
			case 0xFF5B: cid = 0xFE37; break; /* FULLWIDTH LEFT CURLY BRACKET */
			case 0xFF5D: cid = 0xFE38; break; /* FULLWIDTH RIGHT CURLY BRACKET */

			case 0x30FC: cid = 0xFE31; break; /* KATAKANA-HIRAGANA PROLONGED SOUND MARK */
			case 0xFF0D: cid = 0xFE31; break; /* FULLWIDTH HYPHEN-MINUS */
			}
		}

		return ft_char_index(fontdesc->font->ft_face, cid);
	}

	if (fontdesc->cid_to_gid && (size_t)cid < fontdesc->cid_to_gid_len && cid >= 0)
		return fontdesc->cid_to_gid[cid];

	return cid;
}

int
pdf_font_cid_to_gid(fz_context *ctx, pdf_font_desc *fontdesc, int cid)
{
	if (fontdesc->font->ft_face)
		return ft_cid_to_gid(fontdesc, cid);
	return cid;
}

static int ft_width(fz_context *ctx, pdf_font_desc *fontdesc, int cid)
{
	int mask = FT_LOAD_NO_SCALE | FT_LOAD_NO_HINTING | FT_LOAD_NO_BITMAP | FT_LOAD_IGNORE_TRANSFORM;
	int gid = ft_cid_to_gid(fontdesc, cid);
	FT_Fixed adv = 0;
	int fterr;
	FT_Face face = fontdesc->font->ft_face;
	FT_UShort units_per_EM;

	fterr = FT_Get_Advance(face, gid, mask, &adv);
	if (fterr && fterr != FT_Err_Invalid_Argument)
		fz_warn(ctx, "FT_Get_Advance(%d): %s", gid, ft_error_string(fterr));

	units_per_EM = face->units_per_EM;
	if (units_per_EM == 0)
		units_per_EM = 2048;

	return adv * 1000 / units_per_EM;
}

static const struct { int code; const char *name; } mre_diff_table[] =
{
	{ 173, "notequal" },
	{ 176, "infinity" },
	{ 178, "lessequal" },
	{ 179, "greaterequal" },
	{ 182, "partialdiff" },
	{ 183, "summation" },
	{ 184, "product" },
	{ 185, "pi" },
	{ 186, "integral" },
	{ 189, "Omega" },
	{ 195, "radical" },
	{ 197, "approxequal" },
	{ 198, "Delta" },
	{ 215, "lozenge" },
	{ 219, "Euro" },
	{ 240, "apple" },
};

static int lookup_mre_code(const char *name)
{
	int i;
	for (i = 0; i < (int)nelem(mre_diff_table); ++i)
		if (!strcmp(name, mre_diff_table[i].name))
			return mre_diff_table[i].code;
	for (i = 0; i < 256; i++)
		if (fz_glyph_name_from_mac_roman[i] && !strcmp(name, fz_glyph_name_from_mac_roman[i]))
			return i;
	return -1;
}

static int ft_find_glyph_by_unicode_name(FT_Face face, const char *name)
{
	int unicode, glyph;

	/* Prefer exact unicode match if available. */
	unicode = fz_unicode_from_glyph_name_strict(name);
	if (unicode > 0)
	{
		glyph = ft_char_index(face, unicode);
		if (glyph > 0)
			return glyph;
	}

	/* Fall back to font glyph name if we can. */
	glyph = ft_name_index(face, name);
	if (glyph > 0)
		return glyph;

	/* Fuzzy unicode match as last attempt. */
	unicode = fz_unicode_from_glyph_name(name);
	if (unicode > 0)
		return ft_char_index(face, unicode);

	/* Failed. */
	return 0;
}

/*
 * Load font files.
 */

static void
pdf_load_builtin_font(fz_context *ctx, pdf_font_desc *fontdesc, const char *fontname, int has_descriptor)
{
	FT_Face face;
	const char *clean_name = pdf_clean_font_name(fontname);
	if (clean_name == fontname)
		clean_name = "Times-Roman";

	fontdesc->font = fz_load_system_font(ctx, fontname, 0, 0, !has_descriptor);
	if (!fontdesc->font)
	{
		const unsigned char *data;
		int len;

		data = fz_lookup_base14_font(ctx, clean_name, &len);
		if (!data)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "cannot find builtin font: '%s'", fontname);

		fontdesc->font = fz_new_font_from_memory(ctx, fontname, data, len, 0, 1);
		fontdesc->font->flags.is_serif = !!strstr(clean_name, "Times");
	}

	if (!strcmp(clean_name, "Symbol") || !strcmp(clean_name, "ZapfDingbats"))
		fontdesc->flags |= PDF_FD_SYMBOLIC;

	face = fontdesc->font->ft_face;
	fontdesc->ascent = 1000.0f * face->ascender / face->units_per_EM;
	fontdesc->descent = 1000.0f * face->descender / face->units_per_EM;
}

static void
pdf_load_substitute_font(fz_context *ctx, pdf_font_desc *fontdesc, const char *fontname, int mono, int serif, int bold, int italic)
{
	fontdesc->font = fz_load_system_font(ctx, fontname, bold, italic, 0);
	if (!fontdesc->font)
	{
		const unsigned char *data;
		int len;

		data = pdf_lookup_substitute_font(ctx, mono, serif, bold, italic, &len);
		if (!data)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "cannot find substitute font");

		fontdesc->font = fz_new_font_from_memory(ctx, fontname, data, len, 0, 1);
		fontdesc->font->flags.fake_bold = bold && !fontdesc->font->flags.is_bold;
		fontdesc->font->flags.fake_italic = italic && !fontdesc->font->flags.is_italic;

		fontdesc->font->flags.is_mono = mono;
		fontdesc->font->flags.is_serif = serif;
		fontdesc->font->flags.is_bold = bold;
		fontdesc->font->flags.is_italic = italic;
	}

	fontdesc->font->flags.ft_substitute = 1;
	fontdesc->font->flags.ft_stretch = 1;
}

static void
pdf_load_substitute_cjk_font(fz_context *ctx, pdf_font_desc *fontdesc, const char *fontname, int ros, int serif)
{
	fontdesc->font = fz_load_system_cjk_font(ctx, fontname, ros, serif);
	if (!fontdesc->font)
	{
		const unsigned char *data;
		int size;
		int subfont;

		data = fz_lookup_cjk_font(ctx, ros, &size, &subfont);
		if (!data)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "cannot find builtin CJK font");

		/* A glyph bbox cache is too big for CJK fonts. */
		fontdesc->font = fz_new_font_from_memory(ctx, fontname, data, size, subfont, 0);
	}

	fontdesc->font->flags.ft_substitute = 1;
	fontdesc->font->flags.ft_stretch = 0;
	fontdesc->font->flags.cjk = 1;
	fontdesc->font->flags.cjk_lang = ros;
}

static struct { int ros, serif; const char *name; } known_cjk_fonts[] = {
	{ FZ_ADOBE_GB, 0, "SimFang" },
	{ FZ_ADOBE_GB, 0, "SimHei" },
	{ FZ_ADOBE_GB, 1, "SimKai" },
	{ FZ_ADOBE_GB, 1, "SimLi" },
	{ FZ_ADOBE_GB, 1, "SimSun" },
	{ FZ_ADOBE_GB, 1, "Song" },

	{ FZ_ADOBE_CNS, 1, "MingLiU" },

	{ FZ_ADOBE_JAPAN, 0, "Gothic" },
	{ FZ_ADOBE_JAPAN, 1, "Mincho" },

	{ FZ_ADOBE_KOREA, 1, "Batang" },
	{ FZ_ADOBE_KOREA, 0, "Gulim" },
	{ FZ_ADOBE_KOREA, 0, "Dotum" },
};

static int match_font_name(const char *s, const char *ref)
{
	return !!strstr(s, ref);
}

static void
pdf_load_system_font(fz_context *ctx, pdf_font_desc *fontdesc, const char *fontname, const char *collection)
{
	int bold = 0;
	int italic = 0;
	int serif = 0;
	int mono = 0;

	if (strstr(fontname, "Bold"))
		bold = 1;
	if (strstr(fontname, "Italic"))
		italic = 1;
	if (strstr(fontname, "Oblique"))
		italic = 1;

	if (fontdesc->flags & PDF_FD_FIXED_PITCH)
		mono = 1;
	if (fontdesc->flags & PDF_FD_SERIF)
		serif = 1;
	if (fontdesc->flags & PDF_FD_ITALIC)
		italic = 1;
	if (fontdesc->flags & PDF_FD_FORCE_BOLD)
		bold = 1;

	if (collection)
	{
		if (!strcmp(collection, "Adobe-CNS1"))
			pdf_load_substitute_cjk_font(ctx, fontdesc, fontname, FZ_ADOBE_CNS, serif);
		else if (!strcmp(collection, "Adobe-GB1"))
			pdf_load_substitute_cjk_font(ctx, fontdesc, fontname, FZ_ADOBE_GB, serif);
		else if (!strcmp(collection, "Adobe-Japan1"))
			pdf_load_substitute_cjk_font(ctx, fontdesc, fontname, FZ_ADOBE_JAPAN, serif);
		else if (!strcmp(collection, "Adobe-Korea1"))
			pdf_load_substitute_cjk_font(ctx, fontdesc, fontname, FZ_ADOBE_KOREA, serif);
		else
		{
			size_t i;
			if (strcmp(collection, "Adobe-Identity") != 0)
				fz_warn(ctx, "unknown cid collection: %s", collection);

			// Recognize common CJK fonts when using Identity or other non-CJK CMap
			for (i = 0; i < nelem(known_cjk_fonts); ++i)
			{
				if (match_font_name(fontname, known_cjk_fonts[i].name))
				{
					pdf_load_substitute_cjk_font(ctx, fontdesc, fontname,
						known_cjk_fonts[i].ros, known_cjk_fonts[i].serif);
					return;
				}
			}

			pdf_load_substitute_font(ctx, fontdesc, fontname, mono, serif, bold, italic);
		}
	}
	else
	{
		pdf_load_substitute_font(ctx, fontdesc, fontname, mono, serif, bold, italic);
	}
}

#define TTF_U16(p) ((uint16_t) ((p)[0]<<8) | ((p)[1]))
#define TTF_U32(p) ((uint32_t) ((p)[0]<<24) | ((p)[1]<<16) | ((p)[2]<<8) | ((p)[3]))

static fz_buffer *
pdf_extract_cff_subtable(fz_context *ctx, unsigned char *data, size_t size)
{
	size_t num_tables = TTF_U16(data + 4);
	size_t i;

	if (12 + num_tables * 16 > size)
		fz_throw(ctx, FZ_ERROR_GENERIC, "invalid TTF header");

	for (i = 0; i < num_tables; ++i)
	{
		unsigned char *record = data + 12 + i * 16;
		if (!memcmp("CFF ", record, 4))
		{
			uint64_t offset = TTF_U32(record + 8);
			uint64_t length = TTF_U32(record + 12);
			uint64_t end = offset + length;
			if (end > size)
				fz_throw(ctx, FZ_ERROR_GENERIC, "invalid TTF subtable offset/length");
			return fz_new_buffer_from_copied_data(ctx, data + offset, length);
		}
	}

	return NULL;
}

static void
pdf_load_embedded_font(fz_context *ctx, pdf_document *doc, pdf_font_desc *fontdesc, const char *fontname, pdf_obj *stmref)
{
	fz_buffer *buf;
	unsigned char *data;
	size_t size;

	fz_var(buf);

	buf = pdf_load_stream(ctx, stmref);

	fz_try(ctx)
	{
		/* Extract CFF subtable for OpenType fonts: */
		size = fz_buffer_storage(ctx, buf, &data);
		if (size > 12) {
			if (!memcmp("OTTO", data, 4)) {
				fz_buffer *cff = pdf_extract_cff_subtable(ctx, data, size);
				if (cff)
				{
					fz_drop_buffer(ctx, buf);
					buf = cff;
				}
			}
		}

		fontdesc->font = fz_new_font_from_buffer(ctx, fontname, buf, 0, 1);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);

	fontdesc->size += fz_buffer_storage(ctx, buf, NULL);
	fontdesc->is_embedded = 1;
}

/*
 * Create and destroy
 */

pdf_font_desc *
pdf_keep_font(fz_context *ctx, pdf_font_desc *fontdesc)
{
	return fz_keep_storable(ctx, &fontdesc->storable);
}

void
pdf_drop_font(fz_context *ctx, pdf_font_desc *fontdesc)
{
	fz_drop_storable(ctx, &fontdesc->storable);
}

static void
pdf_drop_font_imp(fz_context *ctx, fz_storable *fontdesc_)
{
	pdf_font_desc *fontdesc = (pdf_font_desc *)fontdesc_;

	fz_drop_font(ctx, fontdesc->font);
	pdf_drop_cmap(ctx, fontdesc->encoding);
	pdf_drop_cmap(ctx, fontdesc->to_ttf_cmap);
	pdf_drop_cmap(ctx, fontdesc->to_unicode);
	fz_free(ctx, fontdesc->cid_to_gid);
	fz_free(ctx, fontdesc->cid_to_ucs);
	fz_free(ctx, fontdesc->hmtx);
	fz_free(ctx, fontdesc->vmtx);
	fz_free(ctx, fontdesc);
}

pdf_font_desc *
pdf_new_font_desc(fz_context *ctx)
{
	pdf_font_desc *fontdesc;

	fontdesc = fz_malloc_struct(ctx, pdf_font_desc);
	FZ_INIT_STORABLE(fontdesc, 1, pdf_drop_font_imp);
	fontdesc->size = sizeof(pdf_font_desc);

	fontdesc->font = NULL;

	fontdesc->flags = 0;
	fontdesc->italic_angle = 0;
	fontdesc->ascent = 800;
	fontdesc->descent = -200;
	fontdesc->cap_height = 800;
	fontdesc->x_height = 500;
	fontdesc->missing_width = 0;

	fontdesc->encoding = NULL;
	fontdesc->to_ttf_cmap = NULL;
	fontdesc->cid_to_gid_len = 0;
	fontdesc->cid_to_gid = NULL;

	fontdesc->to_unicode = NULL;
	fontdesc->cid_to_ucs_len = 0;
	fontdesc->cid_to_ucs = NULL;

	fontdesc->wmode = 0;

	fontdesc->hmtx_cap = 0;
	fontdesc->vmtx_cap = 0;
	fontdesc->hmtx_len = 0;
	fontdesc->vmtx_len = 0;
	fontdesc->hmtx = NULL;
	fontdesc->vmtx = NULL;

	fontdesc->dhmtx.lo = 0x0000;
	fontdesc->dhmtx.hi = 0xFFFF;
	fontdesc->dhmtx.w = 1000;

	fontdesc->dvmtx.lo = 0x0000;
	fontdesc->dvmtx.hi = 0xFFFF;
	fontdesc->dvmtx.x = 0;
	fontdesc->dvmtx.y = 880;
	fontdesc->dvmtx.w = -1000;

	fontdesc->is_embedded = 0;

	return fontdesc;
}

/*
 * Simple fonts (Type1 and TrueType)
 */

static FT_CharMap
select_type1_cmap(FT_Face face)
{
	int i;
	for (i = 0; i < face->num_charmaps; i++)
		if (face->charmaps[i]->platform_id == 7)
			return face->charmaps[i];
	if (face->num_charmaps > 0)
		return face->charmaps[0];
	return NULL;
}

static FT_CharMap
select_truetype_cmap(FT_Face face, int symbolic)
{
	int i;

	/* First look for a Microsoft symbolic cmap, if applicable */
	if (symbolic)
	{
		for (i = 0; i < face->num_charmaps; i++)
			if (face->charmaps[i]->platform_id == 3 && face->charmaps[i]->encoding_id == 0)
				return face->charmaps[i];
	}

	/* Then look for a Microsoft Unicode cmap */
	for (i = 0; i < face->num_charmaps; i++)
		if (face->charmaps[i]->platform_id == 3 && face->charmaps[i]->encoding_id == 1)
			if (FT_Get_CMap_Format(face->charmaps[i]) != -1)
				return face->charmaps[i];

	/* Finally look for an Apple MacRoman cmap */
	for (i = 0; i < face->num_charmaps; i++)
		if (face->charmaps[i]->platform_id == 1 && face->charmaps[i]->encoding_id == 0)
			if (FT_Get_CMap_Format(face->charmaps[i]) != -1)
				return face->charmaps[i];

	if (face->num_charmaps > 0)
		if (FT_Get_CMap_Format(face->charmaps[0]) != -1)
			return face->charmaps[0];
	return NULL;
}

static FT_CharMap
select_unknown_cmap(FT_Face face)
{
	if (face->num_charmaps > 0)
		return face->charmaps[0];
	return NULL;
}

static int use_s22pdf_workaround(fz_context *ctx, pdf_obj *dict, pdf_obj *descriptor)
{
	if (descriptor)
	{
		if (pdf_dict_get(ctx, dict, PDF_NAME(Encoding)) != PDF_NAME(WinAnsiEncoding))
			return 0;
		if (pdf_dict_get_int(ctx, descriptor, PDF_NAME(Flags)) != 4)
			return 0;
		return 1;
	}
	return 0;
}

static pdf_font_desc *
pdf_load_simple_font(fz_context *ctx, pdf_document *doc, pdf_obj *dict)
{
	const char *basefont;
	pdf_obj *descriptor;
	pdf_obj *encoding;
	pdf_obj *widths;
	unsigned short *etable = NULL;
	pdf_font_desc *fontdesc = NULL;
	pdf_obj *subtype;
	FT_Face face;
	FT_CharMap cmap;
	int symbolic;
	int kind;
	int glyph;

	const char *estrings[256];
	char ebuffer[256][32];
	int i, k, n;
	int fterr;
	int has_lock = 0;

	fz_var(fontdesc);
	fz_var(etable);
	fz_var(has_lock);

	/* Load font file */
	fz_try(ctx)
	{
		fontdesc = pdf_new_font_desc(ctx);

		basefont = pdf_to_name(ctx, pdf_dict_get(ctx, dict, PDF_NAME(BaseFont)));

		descriptor = pdf_dict_get(ctx, dict, PDF_NAME(FontDescriptor));
		if (descriptor)
			pdf_load_font_descriptor(ctx, doc, fontdesc, descriptor, NULL, basefont, 0);
		else
			pdf_load_builtin_font(ctx, fontdesc, basefont, 0);

		/* Some chinese documents mistakenly consider WinAnsiEncoding to be codepage 936 */
		if (use_s22pdf_workaround(ctx, dict, descriptor))
		{
			char *cp936fonts[] = {
				"\xCB\xCE\xCC\xE5", "SimSun,Regular",
				"\xBA\xDA\xCC\xE5", "SimHei,Regular",
				"\xBF\xAC\xCC\xE5_GB2312", "SimKai,Regular",
				"\xB7\xC2\xCB\xCE_GB2312", "SimFang,Regular",
				"\xC1\xA5\xCA\xE9", "SimLi,Regular",
				NULL
			};
			for (i = 0; cp936fonts[i]; i += 2)
				if (!strcmp(basefont, cp936fonts[i]))
					break;
			if (cp936fonts[i])
			{
				fz_warn(ctx, "workaround for S22PDF lying about chinese font encodings");
				pdf_drop_font(ctx, fontdesc);
				fontdesc = NULL;
				fontdesc = pdf_new_font_desc(ctx);
				pdf_load_font_descriptor(ctx, doc, fontdesc, descriptor, "Adobe-GB1", cp936fonts[i+1], 0);
				fontdesc->encoding = pdf_load_system_cmap(ctx, "GBK-EUC-H");
				fontdesc->to_unicode = pdf_load_system_cmap(ctx, "Adobe-GB1-UCS2");
				fontdesc->to_ttf_cmap = pdf_load_system_cmap(ctx, "Adobe-GB1-UCS2");

				goto skip_encoding;
			}
		}

		face = fontdesc->font->ft_face;
		kind = ft_kind(face);

		/* Encoding */

		symbolic = fontdesc->flags & 4;
		/* Bug 703273: If non-symbolic, we're not symbolic. */
		if (fontdesc->flags & 32)
			symbolic = 0;

		if (kind == TYPE1)
			cmap = select_type1_cmap(face);
		else if (kind == TRUETYPE)
			cmap = select_truetype_cmap(face, symbolic);
		else
			cmap = select_unknown_cmap(face);

		if (cmap)
		{
			fterr = FT_Set_Charmap(face, cmap);
			if (fterr)
				fz_warn(ctx, "freetype could not set cmap: %s", ft_error_string(fterr));
		}
		else
			fz_warn(ctx, "freetype could not find any cmaps");

		/* FIXME: etable may leak on error. */
		etable = Memento_label(fz_malloc_array(ctx, 256, unsigned short), "cid_to_gid");
		fontdesc->size += 256 * sizeof(unsigned short);
		for (i = 0; i < 256; i++)
		{
			estrings[i] = NULL;
			etable[i] = 0;
		}

		encoding = pdf_dict_get(ctx, dict, PDF_NAME(Encoding));
		if (encoding)
		{
			if (pdf_is_name(ctx, encoding))
				pdf_load_encoding(estrings, pdf_to_name(ctx, encoding));

			if (pdf_is_dict(ctx, encoding))
			{
				pdf_obj *base, *diff, *item;

				base = pdf_dict_get(ctx, encoding, PDF_NAME(BaseEncoding));
				if (pdf_is_name(ctx, base))
					pdf_load_encoding(estrings, pdf_to_name(ctx, base));
				else if (!fontdesc->is_embedded && !symbolic)
					pdf_load_encoding(estrings, "StandardEncoding");

				diff = pdf_dict_get(ctx, encoding, PDF_NAME(Differences));
				if (pdf_is_array(ctx, diff))
				{
					n = pdf_array_len(ctx, diff);
					k = 0;
					for (i = 0; i < n; i++)
					{
						item = pdf_array_get(ctx, diff, i);
						if (pdf_is_int(ctx, item))
							k = pdf_to_int(ctx, item);
						if (pdf_is_name(ctx, item) && k >= 0 && k < (int)nelem(estrings))
							estrings[k++] = pdf_to_name(ctx, item);
					}
				}
			}
		}
		else if (!fontdesc->is_embedded && !symbolic)
			pdf_load_encoding(estrings, "StandardEncoding");

		/* start with the builtin encoding */
		for (i = 0; i < 256; i++)
			etable[i] = ft_char_index(face, i);

		fz_lock(ctx, FZ_LOCK_FREETYPE);
		has_lock = 1;

		/* built-in and substitute fonts may be a different type than what the document expects */
		subtype = pdf_dict_get(ctx, dict, PDF_NAME(Subtype));
		if (pdf_name_eq(ctx, subtype, PDF_NAME(Type1)))
			kind = TYPE1;
		else if (pdf_name_eq(ctx, subtype, PDF_NAME(MMType1)))
			kind = TYPE1;
		else if (pdf_name_eq(ctx, subtype, PDF_NAME(TrueType)))
			kind = TRUETYPE;
		else if (pdf_name_eq(ctx, subtype, PDF_NAME(CIDFontType0)))
			kind = TYPE1;
		else if (pdf_name_eq(ctx, subtype, PDF_NAME(CIDFontType2)))
			kind = TRUETYPE;

		/* encode by glyph name where we can */
		if (kind == TYPE1)
		{
			for (i = 0; i < 256; i++)
			{
				if (estrings[i])
				{
					glyph = ft_name_index(face, estrings[i]);
					if (glyph > 0)
						etable[i] = glyph;
				}
			}
		}

		/* encode by glyph name where we can */
		if (kind == TRUETYPE)
		{
			/* Unicode cmap */
			if (!symbolic && face->charmap && face->charmap->platform_id == 3)
			{
				for (i = 0; i < 256; i++)
				{
					if (estrings[i])
					{
						glyph = ft_find_glyph_by_unicode_name(face, estrings[i]);
						if (glyph > 0)
							etable[i] = glyph;
					}
				}
			}

			/* MacRoman cmap */
			else if (!symbolic && face->charmap && face->charmap->platform_id == 1)
			{
				for (i = 0; i < 256; i++)
				{
					if (estrings[i])
					{
						int mrcode = lookup_mre_code(estrings[i]);
						glyph = 0;
						if (mrcode > 0)
							glyph = ft_char_index(face, mrcode);
						if (glyph == 0)
							glyph = ft_name_index(face, estrings[i]);
						if (glyph > 0)
							etable[i] = glyph;
					}
				}
			}

			/* Symbolic cmap */
			else if (!face->charmap || face->charmap->encoding != FT_ENCODING_MS_SYMBOL)
			{
				for (i = 0; i < 256; i++)
				{
					if (estrings[i])
					{
						glyph = ft_name_index(face, estrings[i]);
						if (glyph > 0)
							etable[i] = glyph;
					}
				}
			}
		}

		/* try to reverse the glyph names from the builtin encoding */
		for (i = 0; i < 256; i++)
		{
			if (etable[i] && !estrings[i])
			{
				if (FT_HAS_GLYPH_NAMES(face))
				{
					fterr = FT_Get_Glyph_Name(face, etable[i], ebuffer[i], 32);
					if (fterr)
						fz_warn(ctx, "freetype get glyph name (gid %d): %s", etable[i], ft_error_string(fterr));
					if (ebuffer[i][0])
						estrings[i] = ebuffer[i];
				}
				else
				{
					estrings[i] = (char*) fz_glyph_name_from_win_ansi[i]; /* discard const */
				}
			}
		}

		/* symbolic Type 1 fonts with an implicit encoding and non-standard glyph names */
		if (kind == TYPE1 && symbolic)
		{
			for (i = 0; i < 256; i++)
				if (etable[i] && estrings[i] && !fz_unicode_from_glyph_name(estrings[i]))
					estrings[i] = (char*) fz_glyph_name_from_adobe_standard[i];
		}

		fz_unlock(ctx, FZ_LOCK_FREETYPE);
		has_lock = 0;

		fontdesc->encoding = pdf_new_identity_cmap(ctx, 0, 1);
		fontdesc->size += pdf_cmap_size(ctx, fontdesc->encoding);
		fontdesc->cid_to_gid_len = 256;
		fontdesc->cid_to_gid = etable;

		fz_try(ctx)
		{
			pdf_load_to_unicode(ctx, doc, fontdesc, estrings, NULL, pdf_dict_get(ctx, dict, PDF_NAME(ToUnicode)));
		}
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			fz_warn(ctx, "cannot load ToUnicode CMap");
		}

	skip_encoding:

		/* Widths */

		pdf_set_default_hmtx(ctx, fontdesc, fontdesc->missing_width);

		widths = pdf_dict_get(ctx, dict, PDF_NAME(Widths));
		if (widths)
		{
			int first, last;

			first = pdf_dict_get_int(ctx, dict, PDF_NAME(FirstChar));
			last = pdf_dict_get_int(ctx, dict, PDF_NAME(LastChar));

			if (first < 0 || last > 255 || first > last)
				first = last = 0;

			for (i = 0; i < last - first + 1; i++)
			{
				int wid = pdf_array_get_int(ctx, widths, i);
				pdf_add_hmtx(ctx, fontdesc, i + first, i + first, wid);
			}
		}
		else
		{
			for (i = 0; i < 256; i++)
				pdf_add_hmtx(ctx, fontdesc, i, i, ft_width(ctx, fontdesc, i));
		}

		pdf_end_hmtx(ctx, fontdesc);
	}
	fz_catch(ctx)
	{
		if (has_lock)
			fz_unlock(ctx, FZ_LOCK_FREETYPE);
		if (fontdesc && etable != fontdesc->cid_to_gid)
			fz_free(ctx, etable);
		pdf_drop_font(ctx, fontdesc);
		fz_rethrow(ctx);
	}
	return fontdesc;
}

static int
hail_mary_make_hash_key(fz_context *ctx, fz_store_hash *hash, void *key_)
{
	hash->u.pi.i = 0;
	hash->u.pi.ptr = NULL;
	return 1;
}

static void *
hail_mary_keep_key(fz_context *ctx, void *key)
{
	return key;
}

static void
hail_mary_drop_key(fz_context *ctx, void *key)
{
}

static int
hail_mary_cmp_key(fz_context *ctx, void *k0, void *k1)
{
	return k0 == k1;
}

static void
hail_mary_format_key(fz_context *ctx, char *s, size_t n, void *key_)
{
	fz_strlcpy(s, "(hail mary font)", n);
}

static int hail_mary_store_key; /* Dummy */

static const fz_store_type hail_mary_store_type =
{
	"hail-mary",
	hail_mary_make_hash_key,
	hail_mary_keep_key,
	hail_mary_drop_key,
	hail_mary_cmp_key,
	hail_mary_format_key,
	NULL
};

pdf_font_desc *
pdf_load_hail_mary_font(fz_context *ctx, pdf_document *doc)
{
	pdf_font_desc *fontdesc;
	pdf_font_desc *existing;

	if ((fontdesc = fz_find_item(ctx, pdf_drop_font_imp, &hail_mary_store_key, &hail_mary_store_type)) != NULL)
	{
		return fontdesc;
	}

	/* FIXME: Get someone with a clue about fonts to fix this */
	fontdesc = pdf_load_simple_font(ctx, doc, NULL);

	existing = fz_store_item(ctx, &hail_mary_store_key, fontdesc, fontdesc->size, &hail_mary_store_type);
	assert(existing == NULL);
	(void)existing; /* Silence warning in release builds */

	return fontdesc;
}

/*
 * CID Fonts
 */

static pdf_font_desc *
load_cid_font(fz_context *ctx, pdf_document *doc, pdf_obj *dict, pdf_obj *encoding, pdf_obj *to_unicode)
{
	pdf_obj *widths;
	pdf_obj *descriptor;
	pdf_font_desc *fontdesc = NULL;
	fz_buffer *buf = NULL;
	pdf_cmap *cmap;
	FT_Face face;
	char collection[256];
	const char *basefont;
	int i, k, fterr;
	pdf_obj *cidtogidmap;
	pdf_obj *obj;
	int dw;

	fz_var(fontdesc);
	fz_var(buf);

	fz_try(ctx)
	{
		/* Get font name and CID collection */

		basefont = pdf_to_name(ctx, pdf_dict_get(ctx, dict, PDF_NAME(BaseFont)));

		{
			pdf_obj *cidinfo;
			const char *reg, *ord;

			cidinfo = pdf_dict_get(ctx, dict, PDF_NAME(CIDSystemInfo));
			if (cidinfo)
			{
				reg = pdf_dict_get_string(ctx, cidinfo, PDF_NAME(Registry), NULL);
				ord = pdf_dict_get_string(ctx, cidinfo, PDF_NAME(Ordering), NULL);
				fz_snprintf(collection, sizeof collection, "%s-%s", reg, ord);
			}
			else
			{
				fz_warn(ctx, "CIDFont is missing CIDSystemInfo dictionary; assuming Adobe-Identity");
				fz_strlcpy(collection, "Adobe-Identity", sizeof collection);
			}
		}

		/* Encoding */

		if (pdf_is_name(ctx, encoding))
		{
			cmap = pdf_load_system_cmap(ctx, pdf_to_name(ctx, encoding));
		}
		else if (pdf_is_indirect(ctx, encoding))
		{
			cmap = pdf_load_embedded_cmap(ctx, doc, encoding);
		}
		else
		{
			fz_throw(ctx, FZ_ERROR_SYNTAX, "font missing encoding");
		}

		/* Load font file */

		fontdesc = pdf_new_font_desc(ctx);

		fontdesc->encoding = cmap;
		fontdesc->size += pdf_cmap_size(ctx, fontdesc->encoding);

		pdf_set_font_wmode(ctx, fontdesc, pdf_cmap_wmode(ctx, fontdesc->encoding));

		descriptor = pdf_dict_get(ctx, dict, PDF_NAME(FontDescriptor));
		if (!descriptor)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "missing font descriptor");
		pdf_load_font_descriptor(ctx, doc, fontdesc, descriptor, collection, basefont, 1);

		face = fontdesc->font->ft_face;

		/* Apply encoding */

		cidtogidmap = pdf_dict_get(ctx, dict, PDF_NAME(CIDToGIDMap));
		if (pdf_is_stream(ctx, cidtogidmap))
		{
			size_t z, len;
			unsigned char *data;

			buf = pdf_load_stream(ctx, cidtogidmap);

			len = fz_buffer_storage(ctx, buf, &data);
			fontdesc->cid_to_gid_len = len / 2;
			fontdesc->cid_to_gid = Memento_label(fz_malloc_array(ctx, fontdesc->cid_to_gid_len, unsigned short), "cid_to_gid_map");
			fontdesc->size += fontdesc->cid_to_gid_len * sizeof(unsigned short);
			for (z = 0; z < fontdesc->cid_to_gid_len; z++)
				fontdesc->cid_to_gid[z] = (data[z * 2] << 8) + data[z * 2 + 1];
		}
		else if (cidtogidmap && !pdf_name_eq(ctx, PDF_NAME(Identity), cidtogidmap))
		{
			fz_warn(ctx, "ignoring unknown CIDToGIDMap entry");
		}

		/* if font is external, cidtogidmap should not be identity */
		/* so we map from cid to unicode and then map that through the (3 1) */
		/* unicode cmap to get a glyph id */
		else if (fontdesc->font->flags.ft_substitute)
		{
			fterr = FT_Select_Charmap(face, ft_encoding_unicode);
			if (fterr)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "no unicode cmap when emulating CID font: %s", ft_error_string(fterr));

			if (!strcmp(collection, "Adobe-CNS1"))
				fontdesc->to_ttf_cmap = pdf_load_system_cmap(ctx, "Adobe-CNS1-UCS2");
			else if (!strcmp(collection, "Adobe-GB1"))
				fontdesc->to_ttf_cmap = pdf_load_system_cmap(ctx, "Adobe-GB1-UCS2");
			else if (!strcmp(collection, "Adobe-Japan1"))
				fontdesc->to_ttf_cmap = pdf_load_system_cmap(ctx, "Adobe-Japan1-UCS2");
			else if (!strcmp(collection, "Adobe-Japan2"))
				fontdesc->to_ttf_cmap = pdf_load_system_cmap(ctx, "Adobe-Japan2-UCS2");
			else if (!strcmp(collection, "Adobe-Korea1"))
				fontdesc->to_ttf_cmap = pdf_load_system_cmap(ctx, "Adobe-Korea1-UCS2");
		}

		pdf_load_to_unicode(ctx, doc, fontdesc, NULL, collection, to_unicode);

		/* If we have an identity encoding, we're supposed to use the glyph ids directly.
		 * If we only have a substitute font, that won't work.
		 * Make a last ditch attempt by using
		 * the ToUnicode table if it exists to map via the substitute font's cmap. */
		if (strstr(fontdesc->encoding->cmap_name, "Identity-") && fontdesc->font->flags.ft_substitute)
		{
			fz_warn(ctx, "non-embedded font using identity encoding: %s", basefont);
			if (fontdesc->to_unicode && !fontdesc->to_ttf_cmap)
				fontdesc->to_ttf_cmap = pdf_keep_cmap(ctx, fontdesc->to_unicode);
		}

		/* Horizontal */

		dw = 1000;
		obj = pdf_dict_get(ctx, dict, PDF_NAME(DW));
		if (obj)
			dw = pdf_to_int(ctx, obj);
		pdf_set_default_hmtx(ctx, fontdesc, dw);

		widths = pdf_dict_get(ctx, dict, PDF_NAME(W));
		if (widths)
		{
			int c0, c1, w, n, m;

			n = pdf_array_len(ctx, widths);
			for (i = 0; i < n; )
			{
				c0 = pdf_array_get_int(ctx, widths, i);
				obj = pdf_array_get(ctx, widths, i + 1);
				if (pdf_is_array(ctx, obj))
				{
					m = pdf_array_len(ctx, obj);
					for (k = 0; k < m; k++)
					{
						w = pdf_array_get_int(ctx, obj, k);
						pdf_add_hmtx(ctx, fontdesc, c0 + k, c0 + k, w);
					}
					i += 2;
				}
				else
				{
					c1 = pdf_to_int(ctx, obj);
					w = pdf_array_get_int(ctx, widths, i + 2);
					pdf_add_hmtx(ctx, fontdesc, c0, c1, w);
					i += 3;
				}
			}
		}

		pdf_end_hmtx(ctx, fontdesc);

		/* Vertical */

		if (pdf_cmap_wmode(ctx, fontdesc->encoding) == 1)
		{
			int dw2y = 880;
			int dw2w = -1000;

			obj = pdf_dict_get(ctx, dict, PDF_NAME(DW2));
			if (obj)
			{
				dw2y = pdf_array_get_int(ctx, obj, 0);
				dw2w = pdf_array_get_int(ctx, obj, 1);
			}

			pdf_set_default_vmtx(ctx, fontdesc, dw2y, dw2w);

			widths = pdf_dict_get(ctx, dict, PDF_NAME(W2));
			if (widths)
			{
				int c0, c1, w, x, y, n;

				n = pdf_array_len(ctx, widths);
				for (i = 0; i < n; )
				{
					c0 = pdf_array_get_int(ctx, widths, i);
					obj = pdf_array_get(ctx, widths, i + 1);
					if (pdf_is_array(ctx, obj))
					{
						int m = pdf_array_len(ctx, obj);
						for (k = 0; k * 3 < m; k ++)
						{
							w = pdf_array_get_int(ctx, obj, k * 3 + 0);
							x = pdf_array_get_int(ctx, obj, k * 3 + 1);
							y = pdf_array_get_int(ctx, obj, k * 3 + 2);
							pdf_add_vmtx(ctx, fontdesc, c0 + k, c0 + k, x, y, w);
						}
						i += 2;
					}
					else
					{
						c1 = pdf_to_int(ctx, obj);
						w = pdf_array_get_int(ctx, widths, i + 2);
						x = pdf_array_get_int(ctx, widths, i + 3);
						y = pdf_array_get_int(ctx, widths, i + 4);
						pdf_add_vmtx(ctx, fontdesc, c0, c1, x, y, w);
						i += 5;
					}
				}
			}

			pdf_end_vmtx(ctx, fontdesc);
		}
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
	{
		pdf_drop_font(ctx, fontdesc);
		fz_rethrow(ctx);
	}

	return fontdesc;
}

static pdf_font_desc *
pdf_load_type0_font(fz_context *ctx, pdf_document *doc, pdf_obj *dict)
{
	pdf_obj *dfonts;
	pdf_obj *dfont;
	pdf_obj *subtype;
	pdf_obj *encoding;
	pdf_obj *to_unicode;

	dfonts = pdf_dict_get(ctx, dict, PDF_NAME(DescendantFonts));
	if (!dfonts)
		fz_throw(ctx, FZ_ERROR_SYNTAX, "cid font is missing descendant fonts");

	dfont = pdf_array_get(ctx, dfonts, 0);

	subtype = pdf_dict_get(ctx, dfont, PDF_NAME(Subtype));
	encoding = pdf_dict_get(ctx, dict, PDF_NAME(Encoding));
	to_unicode = pdf_dict_get(ctx, dict, PDF_NAME(ToUnicode));

	if (pdf_is_name(ctx, subtype) && pdf_name_eq(ctx, subtype, PDF_NAME(CIDFontType0)))
		return load_cid_font(ctx, doc, dfont, encoding, to_unicode);
	if (pdf_is_name(ctx, subtype) && pdf_name_eq(ctx, subtype, PDF_NAME(CIDFontType2)))
		return load_cid_font(ctx, doc, dfont, encoding, to_unicode);
	fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown cid font type");
}

/*
 * FontDescriptor
 */

static void
pdf_load_font_descriptor(fz_context *ctx, pdf_document *doc, pdf_font_desc *fontdesc, pdf_obj *dict,
	const char *collection, const char *basefont, int iscidfont)
{
	pdf_obj *obj1, *obj2, *obj3, *obj;
	const char *fontname;
	FT_Face face;

	/* Prefer BaseFont; don't bother with FontName */
	fontname = basefont;

	fontdesc->flags = pdf_dict_get_int(ctx, dict, PDF_NAME(Flags));
	fontdesc->italic_angle = pdf_dict_get_real(ctx, dict, PDF_NAME(ItalicAngle));
	fontdesc->ascent = pdf_dict_get_real(ctx, dict, PDF_NAME(Ascent));
	fontdesc->descent = pdf_dict_get_real(ctx, dict, PDF_NAME(Descent));
	fontdesc->cap_height = pdf_dict_get_real(ctx, dict, PDF_NAME(CapHeight));
	fontdesc->x_height = pdf_dict_get_real(ctx, dict, PDF_NAME(XHeight));
	fontdesc->missing_width = pdf_dict_get_real(ctx, dict, PDF_NAME(MissingWidth));

	obj1 = pdf_dict_get(ctx, dict, PDF_NAME(FontFile));
	obj2 = pdf_dict_get(ctx, dict, PDF_NAME(FontFile2));
	obj3 = pdf_dict_get(ctx, dict, PDF_NAME(FontFile3));
	obj = obj1 ? obj1 : obj2 ? obj2 : obj3;

	if (pdf_is_indirect(ctx, obj))
	{
		fz_try(ctx)
		{
			pdf_load_embedded_font(ctx, doc, fontdesc, fontname, obj);
		}
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			fz_warn(ctx, "ignored error when loading embedded font; attempting to load system font");
			if (!iscidfont && fontname != pdf_clean_font_name(fontname))
				pdf_load_builtin_font(ctx, fontdesc, fontname, 1);
			else
				pdf_load_system_font(ctx, fontdesc, fontname, collection);
		}
	}
	else
	{
		if (!iscidfont && fontname != pdf_clean_font_name(fontname))
			pdf_load_builtin_font(ctx, fontdesc, fontname, 1);
		else
			pdf_load_system_font(ctx, fontdesc, fontname, collection);
	}

	/* Check for DynaLab fonts that must use hinting */
	face = fontdesc->font->ft_face;
	if (ft_kind(face) == TRUETYPE)
	{
		/* FreeType's own 'tricky' font detection needs a bit of help */
		if (is_dynalab(fontdesc->font->name))
			face->face_flags |= FT_FACE_FLAG_TRICKY;

		if (fontdesc->ascent == 0.0f)
			fontdesc->ascent = 1000.0f * face->ascender / face->units_per_EM;

		if (fontdesc->descent == 0.0f)
			fontdesc->descent = 1000.0f * face->descender / face->units_per_EM;
	}
}

static void
pdf_make_width_table(fz_context *ctx, pdf_font_desc *fontdesc)
{
	fz_font *font = fontdesc->font;
	int i, k, n, cid, gid;

	n = 0;
	for (i = 0; i < fontdesc->hmtx_len; i++)
	{
		for (k = fontdesc->hmtx[i].lo; k <= fontdesc->hmtx[i].hi; k++)
		{
			cid = pdf_lookup_cmap(fontdesc->encoding, k);
			gid = pdf_font_cid_to_gid(ctx, fontdesc, cid);
			if (gid > n)
				n = gid;
		}
	}

	font->width_count = n + 1;
	font->width_table = Memento_label(fz_malloc_array(ctx, font->width_count, short), "font_widths");
	fontdesc->size += font->width_count * sizeof(short);

	font->width_default = fontdesc->dhmtx.w;
	for (i = 0; i < font->width_count; i++)
		font->width_table[i] = -1;

	for (i = 0; i < fontdesc->hmtx_len; i++)
	{
		for (k = fontdesc->hmtx[i].lo; k <= fontdesc->hmtx[i].hi; k++)
		{
			cid = pdf_lookup_cmap(fontdesc->encoding, k);
			gid = pdf_font_cid_to_gid(ctx, fontdesc, cid);
			if (gid >= 0 && gid < font->width_count)
				font->width_table[gid] = fz_maxi(fontdesc->hmtx[i].w, font->width_table[gid]);
		}
	}

	for (i = 0; i < font->width_count; i++)
		if (font->width_table[i] == -1)
			font->width_table[i] = font->width_default;
}

pdf_font_desc *
pdf_load_font(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, pdf_obj *dict)
{
	pdf_obj *subtype;
	pdf_obj *dfonts;
	pdf_obj *charprocs;
	pdf_font_desc *fontdesc = NULL;
	int type3 = 0;

	if ((fontdesc = pdf_find_item(ctx, pdf_drop_font_imp, dict)) != NULL)
	{
		return fontdesc;
	}

	subtype = pdf_dict_get(ctx, dict, PDF_NAME(Subtype));
	dfonts = pdf_dict_get(ctx, dict, PDF_NAME(DescendantFonts));
	charprocs = pdf_dict_get(ctx, dict, PDF_NAME(CharProcs));

	if (pdf_name_eq(ctx, subtype, PDF_NAME(Type0)))
		fontdesc = pdf_load_type0_font(ctx, doc, dict);
	else if (pdf_name_eq(ctx, subtype, PDF_NAME(Type1)))
		fontdesc = pdf_load_simple_font(ctx, doc, dict);
	else if (pdf_name_eq(ctx, subtype, PDF_NAME(MMType1)))
		fontdesc = pdf_load_simple_font(ctx, doc, dict);
	else if (pdf_name_eq(ctx, subtype, PDF_NAME(TrueType)))
		fontdesc = pdf_load_simple_font(ctx, doc, dict);
	else if (pdf_name_eq(ctx, subtype, PDF_NAME(Type3)))
	{
		fontdesc = pdf_load_type3_font(ctx, doc, rdb, dict);
		type3 = 1;
	}
	else if (charprocs)
	{
		fz_warn(ctx, "unknown font format, guessing type3.");
		fontdesc = pdf_load_type3_font(ctx, doc, rdb, dict);
		type3 = 1;
	}
	else if (dfonts)
	{
		fz_warn(ctx, "unknown font format, guessing type0.");
		fontdesc = pdf_load_type0_font(ctx, doc, dict);
	}
	else
	{
		fz_warn(ctx, "unknown font format, guessing type1 or truetype.");
		fontdesc = pdf_load_simple_font(ctx, doc, dict);
	}

	fz_try(ctx)
	{
		/* Create glyph width table for stretching substitute fonts and text extraction. */
		pdf_make_width_table(ctx, fontdesc);

		/* Load CharProcs */
		if (type3)
		{
			if (doc->type3_lock)
				fz_throw(ctx, FZ_ERROR_GENERIC, "recursive type3 font");
			doc->type3_lock = 1;
			fz_try(ctx)
				pdf_load_type3_glyphs(ctx, doc, fontdesc);
			fz_always(ctx)
				doc->type3_lock = 0;
			fz_catch(ctx)
				fz_rethrow(ctx);
		}

		pdf_store_item(ctx, dict, fontdesc, fontdesc->size);
	}
	fz_catch(ctx)
	{
		pdf_drop_font(ctx, fontdesc);
		fz_rethrow(ctx);
	}

	return fontdesc;
}

void
pdf_print_font(fz_context *ctx, fz_output *out, pdf_font_desc *fontdesc)
{
	int i;

	fz_write_printf(ctx, out, "fontdesc {\n");

	if (fontdesc->font->ft_face)
		fz_write_printf(ctx, out, "\tfreetype font\n");
	if (fontdesc->font->t3procs)
		fz_write_printf(ctx, out, "\ttype3 font\n");

	fz_write_printf(ctx, out, "\twmode %d\n", fontdesc->wmode);
	fz_write_printf(ctx, out, "\tDW %d\n", fontdesc->dhmtx.w);

	fz_write_printf(ctx, out, "\tW {\n");
	for (i = 0; i < fontdesc->hmtx_len; i++)
		fz_write_printf(ctx, out, "\t\t<%04x> <%04x> %d\n",
			fontdesc->hmtx[i].lo, fontdesc->hmtx[i].hi, fontdesc->hmtx[i].w);
	fz_write_printf(ctx, out, "\t}\n");

	if (fontdesc->wmode)
	{
		fz_write_printf(ctx, out, "\tDW2 [%d %d]\n", fontdesc->dvmtx.y, fontdesc->dvmtx.w);
		fz_write_printf(ctx, out, "\tW2 {\n");
		for (i = 0; i < fontdesc->vmtx_len; i++)
			fz_write_printf(ctx, out, "\t\t<%04x> <%04x> %d %d %d\n", fontdesc->vmtx[i].lo, fontdesc->vmtx[i].hi,
				fontdesc->vmtx[i].x, fontdesc->vmtx[i].y, fontdesc->vmtx[i].w);
		fz_write_printf(ctx, out, "\t}\n");
	}
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
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//
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#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <string.h>

/* Must be kept in sync with definitions in pdf_util.js */
enum
{
	Display_Visible,
	Display_Hidden,
	Display_NoPrint,
	Display_NoView
};

enum
{
	SigFlag_SignaturesExist = 1,
	SigFlag_AppendOnly = 2
};

const char *pdf_field_value(fz_context *ctx, pdf_obj *field)
{
	pdf_obj *v = pdf_dict_get_inheritable(ctx, field, PDF_NAME(V));
	if (pdf_is_name(ctx, v))
		return pdf_to_name(ctx, v);
	if (pdf_is_stream(ctx, v))
	{
		// FIXME: pdf_dict_put_inheritable...
		char *str = pdf_new_utf8_from_pdf_stream_obj(ctx, v);
		fz_try(ctx)
			pdf_dict_put_text_string(ctx, field, PDF_NAME(V), str);
		fz_always(ctx)
			fz_free(ctx, str);
		fz_catch(ctx)
			fz_rethrow(ctx);
		v = pdf_dict_get(ctx, field, PDF_NAME(V));
	}
	return pdf_to_text_string(ctx, v);
}

int pdf_field_flags(fz_context *ctx, pdf_obj *obj)
{
	return pdf_to_int(ctx, pdf_dict_get_inheritable(ctx, obj, PDF_NAME(Ff)));
}

int pdf_field_type(fz_context *ctx, pdf_obj *obj)
{
	pdf_obj *type = pdf_dict_get_inheritable(ctx, obj, PDF_NAME(FT));
	int flags = pdf_field_flags(ctx, obj);
	if (pdf_name_eq(ctx, type, PDF_NAME(Btn)))
	{
		if (flags & PDF_BTN_FIELD_IS_PUSHBUTTON)
			return PDF_WIDGET_TYPE_BUTTON;
		else if (flags & PDF_BTN_FIELD_IS_RADIO)
			return PDF_WIDGET_TYPE_RADIOBUTTON;
		else
			return PDF_WIDGET_TYPE_CHECKBOX;
	}
	else if (pdf_name_eq(ctx, type, PDF_NAME(Tx)))
		return PDF_WIDGET_TYPE_TEXT;
	else if (pdf_name_eq(ctx, type, PDF_NAME(Ch)))
	{
		if (flags & PDF_CH_FIELD_IS_COMBO)
			return PDF_WIDGET_TYPE_COMBOBOX;
		else
			return PDF_WIDGET_TYPE_LISTBOX;
	}
	else if (pdf_name_eq(ctx, type, PDF_NAME(Sig)))
		return PDF_WIDGET_TYPE_SIGNATURE;
	else
		return PDF_WIDGET_TYPE_BUTTON;
}

const char *pdf_field_type_string(fz_context *ctx, pdf_obj *obj)
{
	switch (pdf_field_type(ctx, obj))
	{
	default:
	case PDF_WIDGET_TYPE_BUTTON: return "button";
	case PDF_WIDGET_TYPE_CHECKBOX: return "checkbox";
	case PDF_WIDGET_TYPE_COMBOBOX: return "combobox";
	case PDF_WIDGET_TYPE_LISTBOX: return "listbox";
	case PDF_WIDGET_TYPE_RADIOBUTTON: return "radiobutton";
	case PDF_WIDGET_TYPE_SIGNATURE: return "signature";
	case PDF_WIDGET_TYPE_TEXT: return "text";
	}
}

/* Find the point in a field hierarchy where all descendants
 * share the same name */
static pdf_obj *find_head_of_field_group(fz_context *ctx, pdf_obj *obj)
{
	if (obj == NULL || pdf_dict_get(ctx, obj, PDF_NAME(T)))
		return obj;
	else
		return find_head_of_field_group(ctx, pdf_dict_get(ctx, obj, PDF_NAME(Parent)));
}

static void pdf_field_mark_dirty(fz_context *ctx, pdf_obj *field)
{
	pdf_document *doc = pdf_get_bound_document(ctx, field);
	pdf_obj *kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));
	if (kids)
	{
		int i, n = pdf_array_len(ctx, kids);
		for (i = 0; i < n; i++)
			pdf_field_mark_dirty(ctx, pdf_array_get(ctx, kids, i));
	}
	pdf_dirty_obj(ctx, field);
	if (doc)
		doc->resynth_required = 1;
}

static void update_field_value(fz_context *ctx, pdf_document *doc, pdf_obj *obj, const char *text)
{
	const char *old_text;
	pdf_obj *grp;

	if (!text)
		text = "";

	/* All fields of the same name should be updated, so
	 * set the value at the head of the group */
	grp = find_head_of_field_group(ctx, obj);
	if (grp)
		obj = grp;

	/* Only update if we change the actual value. */
	old_text = pdf_dict_get_text_string(ctx, obj, PDF_NAME(V));
	if (old_text && !strcmp(old_text, text))
		return;

	pdf_dict_put_text_string(ctx, obj, PDF_NAME(V), text);

	pdf_field_mark_dirty(ctx, obj);
}

static pdf_obj *
pdf_lookup_field_imp(fz_context *ctx, pdf_obj *arr, const char *str, pdf_cycle_list *cycle_up);

static pdf_obj *
lookup_field_sub(fz_context *ctx, pdf_obj *dict, const char *str, pdf_cycle_list *cycle_up)
{
	pdf_obj *kids;
	pdf_obj *name;

	name = pdf_dict_get(ctx, dict, PDF_NAME(T));

	/* If we have a name, check it matches. If it matches, consume that
	 * portion of str. If not, exit. */
	if (name)
	{
		const char *match = pdf_to_text_string(ctx, name);
		const char *e = str;
		size_t len;
		while (*e && *e != '.')
			e++;
		len = e-str;
		if (strncmp(str, match, len) != 0 || (match[len] != 0 && match[len] != '.'))
			/* name doesn't match. */
			return NULL;
		str = e;
		if (*str == '.')
			str++;
	}

	/* If there is a kids array, but the search string is not empty, we have
	encountered an internal field which represents a set of terminal fields. */

	/* If there is a kids array and the search string is not empty,
	walk those looking for the appropriate one. */
	kids = pdf_dict_get(ctx, dict, PDF_NAME(Kids));
	if (kids && *str != 0)
		return pdf_lookup_field_imp(ctx, kids, str, cycle_up);

	/* The field may be a terminal or an internal field at this point.
	Accept it as the match if the match string is exhausted. */
	if (*str == 0)
		return dict;

	return NULL;
}

static pdf_obj *
pdf_lookup_field_imp(fz_context *ctx, pdf_obj *arr, const char *str, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	int len = pdf_array_len(ctx, arr);
	int i;

	for (i = 0; i < len; i++)
	{
		pdf_obj *k = pdf_array_get(ctx, arr, i);
		pdf_obj *found;
		if (pdf_cycle(ctx, &cycle, cycle_up, k))
			fz_throw(ctx, FZ_ERROR_GENERIC, "cycle in fields");
		found = lookup_field_sub(ctx, k, str, &cycle);
		if (found)
			return found;
	}

	return NULL;
}

pdf_obj *
pdf_lookup_field(fz_context *ctx, pdf_obj *arr, const char *str)
{
	return pdf_lookup_field_imp(ctx, arr, str, NULL);
}

static void reset_form_field(fz_context *ctx, pdf_document *doc, pdf_obj *field)
{
	/* Set V to DV wherever DV is present, and delete V where DV is not.
	 * FIXME: we assume for now that V has not been set unequal
	 * to DV higher in the hierarchy than "field".
	 *
	 * At the bottom of the hierarchy we may find widget annotations
	 * that aren't also fields, but DV and V will not be present in their
	 * dictionaries, and attempts to remove V will be harmless. */
	pdf_obj *dv = pdf_dict_get(ctx, field, PDF_NAME(DV));
	pdf_obj *kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));

	if (dv)
		pdf_dict_put(ctx, field, PDF_NAME(V), dv);
	else
		pdf_dict_del(ctx, field, PDF_NAME(V));

	if (kids == NULL)
	{
		/* The leaves of the tree are widget annotations
		 * In some cases we need to update the appearance state;
		 * in others we need to mark the field as dirty so that
		 * the appearance stream will be regenerated. */
		switch (pdf_field_type(ctx, field))
		{
		case PDF_WIDGET_TYPE_CHECKBOX:
		case PDF_WIDGET_TYPE_RADIOBUTTON:
			{
				pdf_obj *leafv = pdf_dict_get_inheritable(ctx, field, PDF_NAME(V));
				pdf_obj *ap = pdf_dict_get(ctx, field, PDF_NAME(AP));
				pdf_obj *n = pdf_dict_get(ctx, ap, PDF_NAME(N));

				/* Value does not refer to any appearance state in the
				normal appearance stream dictionary, default to Off instead. */
				if (pdf_is_dict(ctx, n) && !pdf_dict_get(ctx, n, leafv))
					leafv = NULL;

				if (!leafv)
					leafv = PDF_NAME(Off);
				pdf_dict_put(ctx, field, PDF_NAME(AS), leafv);
			}
			pdf_field_mark_dirty(ctx, field);
			break;

		case PDF_WIDGET_TYPE_BUTTON:
		case PDF_WIDGET_TYPE_SIGNATURE:
			/* Pushbuttons and signatures have no value to reset. */
			break;

		default:
			pdf_field_mark_dirty(ctx, field);
			break;
		}
	}
}

void pdf_field_reset(fz_context *ctx, pdf_document *doc, pdf_obj *field)
{
	pdf_obj *kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));

	reset_form_field(ctx, doc, field);

	if (kids)
	{
		int i, n = pdf_array_len(ctx, kids);

		for (i = 0; i < n; i++)
			pdf_field_reset(ctx, doc, pdf_array_get(ctx, kids, i));
	}
}

static void add_field_hierarchy_to_array(fz_context *ctx, pdf_obj *array, pdf_obj *field, pdf_obj *fields, int exclude)
{
	pdf_obj *kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));
	const char *needle = pdf_field_name(ctx, field);
	int i, n;

	n = pdf_array_len(ctx, fields);
	for (i = 0; i < n; i++)
		if (!strcmp(needle, pdf_field_name(ctx, pdf_array_get(ctx, fields, i))))
			break;

	if ((exclude && i < n) || (!exclude && i == n))
		return;

	pdf_array_push(ctx, array, field);

	if (kids)
	{
		int i, n = pdf_array_len(ctx, kids);

		for (i = 0; i < n; i++)
			add_field_hierarchy_to_array(ctx, array, pdf_array_get(ctx, kids, i), fields, exclude);
	}
}

/*
	When resetting or submitting a form, the fields to act upon are defined
	by an array of either field references or field names, plus a flag determining
	whether to act upon the fields in the array, or all fields other than those in
	the array. specified_fields interprets this information and produces the array
	of fields to be acted upon.
*/
static pdf_obj *specified_fields(fz_context *ctx, pdf_document *doc, pdf_obj *fields, int exclude)
{
	pdf_obj *form = pdf_dict_getl(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root), PDF_NAME(AcroForm), PDF_NAME(Fields), NULL);
	int i, n;
	pdf_obj *result = pdf_new_array(ctx, doc, 0);

	fz_try(ctx)
	{
		n = pdf_array_len(ctx, fields);

		for (i = 0; i < n; i++)
		{
			pdf_obj *field = pdf_array_get(ctx, fields, i);

			if (pdf_is_string(ctx, field))
				field = pdf_lookup_field(ctx, form, pdf_to_str_buf(ctx, field));

			if (field)
				add_field_hierarchy_to_array(ctx, result, field, fields, exclude);
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, result);
		fz_rethrow(ctx);
	}

	return result;
}

void pdf_reset_form(fz_context *ctx, pdf_document *doc, pdf_obj *fields, int exclude)
{
	pdf_obj *sfields = specified_fields(ctx, doc, fields, exclude);
	fz_try(ctx)
	{
		int i, n = pdf_array_len(ctx, sfields);
		for (i = 0; i < n; i++)
			reset_form_field(ctx, doc, pdf_array_get(ctx, sfields, i));
		doc->recalculate = 1;
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, sfields);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

typedef struct
{
	pdf_obj *pageobj;
	pdf_obj *chk;
} lookup_state;

static void *find_widget_on_page(fz_context *ctx, fz_page *page_, void *state_)
{
	lookup_state *state = (lookup_state *) state_;
	pdf_page *page = (pdf_page *) page_;
	pdf_annot *widget;

	if (state->pageobj && pdf_objcmp_resolve(ctx, state->pageobj, page->obj))
		return NULL;

	for (widget = pdf_first_widget(ctx, page); widget != NULL; widget = pdf_next_widget(ctx, widget))
	{
		if (!pdf_objcmp_resolve(ctx, state->chk, widget->obj))
			return widget;
	}

	return NULL;
}

static pdf_annot *find_widget(fz_context *ctx, pdf_document *doc, pdf_obj *chk)
{
	lookup_state state;

	state.pageobj = pdf_dict_get(ctx, chk, PDF_NAME(P));
	state.chk = chk;

	return fz_process_opened_pages(ctx, (fz_document *) doc, find_widget_on_page, &state);
}

static void set_check(fz_context *ctx, pdf_document *doc, pdf_obj *chk, pdf_obj *name)
{
	pdf_obj *n = pdf_dict_getp(ctx, chk, "AP/N");
	pdf_obj *val;

	/* If name is a possible value of this check
	* box then use it, otherwise use "Off" */
	if (pdf_dict_get(ctx, n, name))
		val = name;
	else
		val = PDF_NAME(Off);

	if (pdf_name_eq(ctx, pdf_dict_get(ctx, chk, PDF_NAME(AS)), val))
		return;

	pdf_dict_put(ctx, chk, PDF_NAME(AS), val);
	pdf_set_annot_has_changed(ctx, find_widget(ctx, doc, chk));
}

/* Set the values of all fields in a group defined by a node
 * in the hierarchy */
static void set_check_grp(fz_context *ctx, pdf_document *doc, pdf_obj *grp, pdf_obj *val)
{
	pdf_obj *kids = pdf_dict_get(ctx, grp, PDF_NAME(Kids));

	if (kids == NULL)
	{
		set_check(ctx, doc, grp, val);
	}
	else
	{
		int i, n = pdf_array_len(ctx, kids);

		for (i = 0; i < n; i++)
			set_check_grp(ctx, doc, pdf_array_get(ctx, kids, i), val);
	}
}

void pdf_calculate_form(fz_context *ctx, pdf_document *doc)
{
	if (doc->js)
	{
		fz_try(ctx)
		{
			pdf_obj *co = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm/CO");
			int i, n = pdf_array_len(ctx, co);
			for (i = 0; i < n; i++)
			{
				pdf_obj *field = pdf_array_get(ctx, co, i);
				pdf_field_event_calculate(ctx, doc, field);
			}
		}
		fz_always(ctx)
			doc->recalculate = 0;
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
}

static pdf_obj *find_on_state(fz_context *ctx, pdf_obj *dict)
{
	int i, n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; ++i)
	{
		pdf_obj *key = pdf_dict_get_key(ctx, dict, i);
		if (key != PDF_NAME(Off))
			return key;
	}
	return NULL;
}

pdf_obj *pdf_button_field_on_state(fz_context *ctx, pdf_obj *field)
{
	pdf_obj *ap = pdf_dict_get(ctx, field, PDF_NAME(AP));
	pdf_obj *on = find_on_state(ctx, pdf_dict_get(ctx, ap, PDF_NAME(N)));
	if (!on) on = find_on_state(ctx, pdf_dict_get(ctx, ap, PDF_NAME(D)));
	if (!on) on = PDF_NAME(Yes);
	return on;
}

static void
begin_annot_op(fz_context *ctx, pdf_annot *annot, const char *op)
{
	pdf_begin_operation(ctx, annot->page->doc, op);
}

static void
end_annot_op(fz_context *ctx, pdf_annot *annot)
{
	pdf_end_operation(ctx, annot->page->doc);
}

static void toggle_check_box(fz_context *ctx, pdf_annot *annot)
{
	pdf_document *doc = annot->page->doc;

	begin_annot_op(ctx, annot, "Toggle checkbox");

	fz_try(ctx)
	{
		pdf_obj *field = annot->obj;
		int ff = pdf_field_flags(ctx, field);
		int is_radio = (ff & PDF_BTN_FIELD_IS_RADIO);
		int is_no_toggle_to_off = (ff & PDF_BTN_FIELD_IS_NO_TOGGLE_TO_OFF);
		pdf_obj *grp, *as, *val;

		grp = find_head_of_field_group(ctx, field);
		if (!grp)
			grp = field;

		/* TODO: check V value as well as or instead of AS? */
		as = pdf_dict_get(ctx, field, PDF_NAME(AS));
		if (as && as != PDF_NAME(Off))
		{
			if (is_radio && is_no_toggle_to_off)
				break;
			val = PDF_NAME(Off);
		}
		else
		{
			val = pdf_button_field_on_state(ctx, field);
		}

		pdf_dict_put(ctx, grp, PDF_NAME(V), val);
		set_check_grp(ctx, doc, grp, val);
		doc->recalculate = 1;
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_set_annot_has_changed(ctx, annot);
}

int pdf_has_unsaved_changes(fz_context *ctx, pdf_document *doc)
{
	int i;

	if (doc->num_incremental_sections == 0)
		return 0;

	for (i = 0; i < doc->xref_sections->num_objects; i++)
		if (doc->xref_sections->subsec->table[i].type != 0)
			break;
	return i != doc->xref_sections->num_objects;
}

int pdf_was_repaired(fz_context *ctx, pdf_document *doc)
{
	return doc->repair_attempted;
}

int pdf_toggle_widget(fz_context *ctx, pdf_annot *widget)
{
	switch (pdf_widget_type(ctx, widget))
	{
	default:
		return 0;
	case PDF_WIDGET_TYPE_CHECKBOX:
	case PDF_WIDGET_TYPE_RADIOBUTTON:
		toggle_check_box(ctx, widget);
		return 1;
	}
	return 0;
}

int
pdf_update_page(fz_context *ctx, pdf_page *page)
{
	pdf_annot *annot;
	pdf_annot *widget;
	int changed = 0;

	fz_try(ctx)
	{
		pdf_begin_implicit_operation(ctx, page->doc);
		if (page->doc->recalculate)
			pdf_calculate_form(ctx, page->doc);

		for (annot = page->annots; annot; annot = annot->next)
			if (pdf_update_annot(ctx, annot))
				changed = 1;
		for (widget = page->widgets; widget; widget = widget->next)
			if (pdf_update_annot(ctx, widget))
				changed = 1;
	}
	fz_always(ctx)
	{
		pdf_end_operation(ctx, page->doc);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return changed;
}

pdf_annot *pdf_first_widget(fz_context *ctx, pdf_page *page)
{
	return page->widgets;
}

pdf_annot *pdf_next_widget(fz_context *ctx, pdf_annot *widget)
{
	return widget->next;
}

enum pdf_widget_type pdf_widget_type(fz_context *ctx, pdf_annot *widget)
{
	enum pdf_widget_type ret = PDF_WIDGET_TYPE_BUTTON;

	pdf_annot_push_local_xref(ctx, widget);

	fz_try(ctx)
	{
		pdf_obj *subtype = pdf_dict_get(ctx, widget->obj, PDF_NAME(Subtype));
		if (pdf_name_eq(ctx, subtype, PDF_NAME(Widget)))
			ret = pdf_field_type(ctx, widget->obj);
	}
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, widget);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

static int set_validated_field_value(fz_context *ctx, pdf_document *doc, pdf_obj *field, const char *text, int ignore_trigger_events)
{
	char *newtext = NULL;

	if (!ignore_trigger_events)
	{
		if (!pdf_field_event_validate(ctx, doc, field, text, &newtext))
			return 0;
	}

	update_field_value(ctx, doc, field, newtext ? newtext : text);

	fz_free(ctx, newtext);

	return 1;
}

static void update_checkbox_selector(fz_context *ctx, pdf_document *doc, pdf_obj *field, const char *val)
{
	pdf_obj *kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));

	if (kids)
	{
		int i, n = pdf_array_len(ctx, kids);

		for (i = 0; i < n; i++)
			update_checkbox_selector(ctx, doc, pdf_array_get(ctx, kids, i), val);
	}
	else
	{
		pdf_obj *n = pdf_dict_getp(ctx, field, "AP/N");
		pdf_obj *oval;

		if (pdf_dict_gets(ctx, n, val))
			oval = pdf_new_name(ctx, val);
		else
			oval = PDF_NAME(Off);
		pdf_dict_put_drop(ctx, field, PDF_NAME(AS), oval);
	}
}

static int set_checkbox_value(fz_context *ctx, pdf_document *doc, pdf_obj *field, const char *val)
{
	update_checkbox_selector(ctx, doc, field, val);
	update_field_value(ctx, doc, field, val);
	return 1;
}

int pdf_set_field_value(fz_context *ctx, pdf_document *doc, pdf_obj *field, const char *text, int ignore_trigger_events)
{
	int accepted = 0;

	switch (pdf_field_type(ctx, field))
	{
	case PDF_WIDGET_TYPE_TEXT:
	case PDF_WIDGET_TYPE_COMBOBOX:
	case PDF_WIDGET_TYPE_LISTBOX:
		accepted = set_validated_field_value(ctx, doc, field, text, ignore_trigger_events);
		break;

	case PDF_WIDGET_TYPE_CHECKBOX:
	case PDF_WIDGET_TYPE_RADIOBUTTON:
		accepted = set_checkbox_value(ctx, doc, field, text);
		break;

	default:
		update_field_value(ctx, doc, field, text);
		accepted = 1;
		break;
	}

	if (!ignore_trigger_events)
		doc->recalculate = 1;

	return accepted;
}

char *pdf_field_border_style(fz_context *ctx, pdf_obj *field)
{
	const char *bs = pdf_to_name(ctx, pdf_dict_getl(ctx, field, PDF_NAME(BS), PDF_NAME(S), NULL));
	switch (*bs)
	{
	case 'S': return "Solid";
	case 'D': return "Dashed";
	case 'B': return "Beveled";
	case 'I': return "Inset";
	case 'U': return "Underline";
	}
	return "Solid";
}

void pdf_field_set_border_style(fz_context *ctx, pdf_obj *field, const char *text)
{
	pdf_obj *val;

	if (!strcmp(text, "Solid"))
		val = PDF_NAME(S);
	else if (!strcmp(text, "Dashed"))
		val = PDF_NAME(D);
	else if (!strcmp(text, "Beveled"))
		val = PDF_NAME(B);
	else if (!strcmp(text, "Inset"))
		val = PDF_NAME(I);
	else if (!strcmp(text, "Underline"))
		val = PDF_NAME(U);
	else
		return;

	pdf_dict_putl_drop(ctx, field, val, PDF_NAME(BS), PDF_NAME(S), NULL);
	pdf_field_mark_dirty(ctx, field);
}

void pdf_field_set_button_caption(fz_context *ctx, pdf_obj *field, const char *text)
{
	if (pdf_field_type(ctx, field) == PDF_WIDGET_TYPE_BUTTON)
	{
		pdf_obj *val = pdf_new_text_string(ctx, text);
		pdf_dict_putl_drop(ctx, field, val, PDF_NAME(MK), PDF_NAME(CA), NULL);
		pdf_field_mark_dirty(ctx, field);
	}
}

int pdf_field_display(fz_context *ctx, pdf_obj *field)
{
	pdf_obj *kids;
	int f, res = Display_Visible;

	/* Base response on first of children. Not ideal,
	 * but not clear how to handle children with
	 * differing values */
	while ((kids = pdf_dict_get(ctx, field, PDF_NAME(Kids))) != NULL)
		field = pdf_array_get(ctx, kids, 0);

	f = pdf_dict_get_int(ctx, field, PDF_NAME(F));

	if (f & PDF_ANNOT_IS_HIDDEN)
	{
		res = Display_Hidden;
	}
	else if (f & PDF_ANNOT_IS_PRINT)
	{
		if (f & PDF_ANNOT_IS_NO_VIEW)
			res = Display_NoView;
	}
	else
	{
		if (f & PDF_ANNOT_IS_NO_VIEW)
			res = Display_Hidden;
		else
			res = Display_NoPrint;
	}

	return res;
}

/*
 * get the field name in a char buffer that has spare room to
 * add more characters at the end.
 */
static char *get_field_name(fz_context *ctx, pdf_obj *field, int spare, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	char *res = NULL;
	pdf_obj *parent;
	const char *lname;
	int llen;

	if (pdf_cycle(ctx, &cycle, cycle_up, field))
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cycle in field parents");

	parent = pdf_dict_get(ctx, field, PDF_NAME(Parent));
	lname = pdf_dict_get_text_string(ctx, field, PDF_NAME(T));
	llen = (int)strlen(lname);

	// Limit fields to 16K
	if (llen > (16 << 10) || llen + spare > (16 << 10))
		fz_throw(ctx, FZ_ERROR_GENERIC, "Field name too long");

	/*
	 * If we found a name at this point in the field hierarchy
	 * then we'll need extra space for it and a dot
	 */
	if (llen)
		spare += llen+1;

	if (parent)
	{
		res = get_field_name(ctx, parent, spare, &cycle);
	}
	else
	{
		res = Memento_label(fz_malloc(ctx, spare+1), "form_field_name");
		res[0] = 0;
	}

	if (llen)
	{
		if (res[0])
			strcat(res, ".");

		strcat(res, lname);
	}

	return res;
}

char *pdf_field_name(fz_context *ctx, pdf_obj *field)
{
	return get_field_name(ctx, field, 0, NULL);
}

void pdf_create_field_name(fz_context *ctx, pdf_document *doc, const char *prefix, char *buf, size_t len)
{
	pdf_obj *form = pdf_dict_getl(ctx, pdf_trailer(ctx, doc),
		PDF_NAME(Root), PDF_NAME(AcroForm), PDF_NAME(Fields), NULL);
	int i;
	for (i = 0; i < 65536; ++i) {
		fz_snprintf(buf, len, "%s%d", prefix, i);
		if (!pdf_lookup_field(ctx, form, buf))
			return;
	}
	fz_throw(ctx, FZ_ERROR_GENERIC, "Could not create unique field name.");
}

const char *pdf_field_label(fz_context *ctx, pdf_obj *field)
{
	pdf_obj *label = pdf_dict_get_inheritable(ctx, field, PDF_NAME(TU));
	if (!label)
		label = pdf_dict_get_inheritable(ctx, field, PDF_NAME(T));
	if (label)
		return pdf_to_text_string(ctx, label);
	return "Unnamed";
}

void pdf_field_set_display(fz_context *ctx, pdf_obj *field, int d)
{
	pdf_obj *kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));

	if (!kids)
	{
		int mask = (PDF_ANNOT_IS_HIDDEN|PDF_ANNOT_IS_PRINT|PDF_ANNOT_IS_NO_VIEW);
		int f = pdf_dict_get_int(ctx, field, PDF_NAME(F)) & ~mask;
		pdf_obj *fo;

		switch (d)
		{
		case Display_Visible:
			f |= PDF_ANNOT_IS_PRINT;
			break;
		case Display_Hidden:
			f |= PDF_ANNOT_IS_HIDDEN;
			break;
		case Display_NoView:
			f |= (PDF_ANNOT_IS_PRINT|PDF_ANNOT_IS_NO_VIEW);
			break;
		case Display_NoPrint:
			break;
		}

		fo = pdf_new_int(ctx, f);
		pdf_dict_put_drop(ctx, field, PDF_NAME(F), fo);
	}
	else
	{
		int i, n = pdf_array_len(ctx, kids);

		for (i = 0; i < n; i++)
			pdf_field_set_display(ctx, pdf_array_get(ctx, kids, i), d);
	}
}

void pdf_field_set_fill_color(fz_context *ctx, pdf_obj *field, pdf_obj *col)
{
	/* col == NULL mean transparent, but we can simply pass it on as with
	 * non-NULL values because pdf_dict_putp interprets a NULL value as
	 * delete */
	pdf_dict_putl(ctx, field, col, PDF_NAME(MK), PDF_NAME(BG), NULL);
	pdf_field_mark_dirty(ctx, field);
}

void pdf_field_set_text_color(fz_context *ctx, pdf_obj *field, pdf_obj *col)
{
	char buf[100];
	const char *font;
	float size, color[4];
	const char *da = pdf_to_str_buf(ctx, pdf_dict_get_inheritable(ctx, field, PDF_NAME(DA)));
	int n;

	pdf_parse_default_appearance(ctx, da, &font, &size, &n, color);

	switch (pdf_array_len(ctx, col))
	{
	default:
		n = 0;
		color[0] = color[1] = color[2] = color[3] = 0;
		break;
	case 1:
		n = 1;
		color[0] = pdf_array_get_real(ctx, col, 0);
		break;
	case 3:
		n = 3;
		color[0] = pdf_array_get_real(ctx, col, 0);
		color[1] = pdf_array_get_real(ctx, col, 1);
		color[2] = pdf_array_get_real(ctx, col, 2);
		break;
	case 4:
		n = 4;
		color[0] = pdf_array_get_real(ctx, col, 0);
		color[1] = pdf_array_get_real(ctx, col, 1);
		color[2] = pdf_array_get_real(ctx, col, 2);
		color[3] = pdf_array_get_real(ctx, col, 3);
		break;
	}

	pdf_print_default_appearance(ctx, buf, sizeof buf, font, size, n, color);
	pdf_dict_put_string(ctx, field, PDF_NAME(DA), buf, strlen(buf));
	pdf_field_mark_dirty(ctx, field);
}

pdf_annot *
pdf_keep_widget(fz_context *ctx, pdf_annot *widget)
{
	return pdf_keep_annot(ctx, widget);
}

void
pdf_drop_widget(fz_context *ctx, pdf_annot *widget)
{
	pdf_drop_annot(ctx, widget);
}

void
pdf_drop_widgets(fz_context *ctx, pdf_annot *widget)
{
	while (widget)
	{
		pdf_annot *next = widget->next;
		pdf_drop_widget(ctx, widget);
		widget = next;
	}
}

pdf_annot *
pdf_create_signature_widget(fz_context *ctx, pdf_page *page, char *name)
{
	fz_rect rect = { 12, 12, 12+100, 12+50 };
	pdf_annot *annot = pdf_create_annot_raw(ctx, page, PDF_ANNOT_WIDGET);
	fz_try(ctx)
	{
		pdf_obj *obj = annot->obj;
		pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, page->doc), PDF_NAME(Root));
		pdf_obj *acroform = pdf_dict_get(ctx, root, PDF_NAME(AcroForm));
		pdf_obj *fields, *lock;
		if (!acroform)
		{
			acroform = pdf_new_dict(ctx, page->doc, 1);
			pdf_dict_put_drop(ctx, root, PDF_NAME(AcroForm), acroform);
		}
		fields = pdf_dict_get(ctx, acroform, PDF_NAME(Fields));
		if (!fields)
		{
			fields = pdf_new_array(ctx, page->doc, 1);
			pdf_dict_put_drop(ctx, acroform, PDF_NAME(Fields), fields);
		}
		pdf_set_annot_rect(ctx, annot, rect);
		pdf_dict_put(ctx, obj, PDF_NAME(FT), PDF_NAME(Sig));
		pdf_dict_put_int(ctx, obj, PDF_NAME(F), PDF_ANNOT_IS_PRINT);
		pdf_dict_put_text_string(ctx, obj, PDF_NAME(DA), "/Helv 0 Tf 0 g");
		pdf_dict_put_text_string(ctx, obj, PDF_NAME(T), name);
		pdf_array_push(ctx, fields, obj);
		lock = pdf_dict_put_dict(ctx, obj, PDF_NAME(Lock), 1);
		pdf_dict_put(ctx, lock, PDF_NAME(Action), PDF_NAME(All));
	}
	fz_catch(ctx)
	{
		pdf_delete_annot(ctx, page, annot);
	}
	return (pdf_annot *)annot;
}

fz_rect
pdf_bound_widget(fz_context *ctx, pdf_annot *widget)
{
	return pdf_bound_annot(ctx, widget);
}

int
pdf_update_widget(fz_context *ctx, pdf_annot *widget)
{
	return pdf_update_annot(ctx, widget);
}

int pdf_text_widget_max_len(fz_context *ctx, pdf_annot *tw)
{
	pdf_annot *annot = (pdf_annot *)tw;
	return pdf_to_int(ctx, pdf_dict_get_inheritable(ctx, annot->obj, PDF_NAME(MaxLen)));
}

int pdf_text_widget_format(fz_context *ctx, pdf_annot *tw)
{
	pdf_annot *annot = (pdf_annot *)tw;
	int type = PDF_WIDGET_TX_FORMAT_NONE;
	pdf_obj *js = pdf_dict_getl(ctx, annot->obj, PDF_NAME(AA), PDF_NAME(F), PDF_NAME(JS), NULL);
	if (js)
	{
		char *code = pdf_load_stream_or_string_as_utf8(ctx, js);
		if (strstr(code, "AFNumber_Format"))
			type = PDF_WIDGET_TX_FORMAT_NUMBER;
		else if (strstr(code, "AFSpecial_Format"))
			type = PDF_WIDGET_TX_FORMAT_SPECIAL;
		else if (strstr(code, "AFDate_FormatEx"))
			type = PDF_WIDGET_TX_FORMAT_DATE;
		else if (strstr(code, "AFTime_FormatEx"))
			type = PDF_WIDGET_TX_FORMAT_TIME;
		fz_free(ctx, code);
	}

	return type;
}

static char *
merge_changes(fz_context *ctx, const char *value, int start, int end, const char *change)
{
	int changelen = change ? (int)strlen(change) : 0;
	int valuelen = value ? (int)strlen(value) : 0;
	int prelen = (start >= 0 ? (start < valuelen ? start : valuelen) : 0);
	int postlen = (end >= 0 && end <= valuelen ? valuelen - end : 0);
	int newlen =  prelen + changelen + postlen + 1;
	char *merged = fz_malloc(ctx, newlen);
	char *m = merged;

	if (prelen)
	{
		memcpy(m, value, prelen);
		m += prelen;
	}
	if (changelen)
	{
		memcpy(m, change, changelen);
		m += changelen;
	}
	if (postlen)
	{
		memcpy(m, &value[end], postlen);
		m += postlen;
	}
	*m = 0;

	return merged;
}

int pdf_set_text_field_value(fz_context *ctx, pdf_annot *widget, const char *update)
{
	pdf_document *doc = widget->page->doc;
	pdf_keystroke_event evt = { 0 };
	char *new_change = NULL;
	char *new_value = NULL;
	char *merged_value = NULL;
	int rc = 1;

	pdf_begin_operation(ctx, doc, "Edit text field");

	fz_var(new_value);
	fz_var(new_change);
	fz_var(merged_value);
	fz_try(ctx)
	{
		if (!widget->ignore_trigger_events)
		{
			evt.value = pdf_annot_field_value(ctx, widget);
			evt.change = update;
			evt.selStart = 0;
			evt.selEnd = (int)strlen(evt.value);
			evt.willCommit = 0;
			rc = pdf_annot_field_event_keystroke(ctx, doc, widget, &evt);
			new_change = evt.newChange;
			new_value = evt.newValue;
			evt.newValue = NULL;
			evt.newChange = NULL;
			if (rc)
			{
				merged_value = merge_changes(ctx, new_value, evt.selStart, evt.selEnd, new_change);
				evt.value = merged_value;
				evt.change = "";
				evt.selStart = -1;
				evt.selEnd = -1;
				evt.willCommit = 1;
				rc = pdf_annot_field_event_keystroke(ctx, doc, widget, &evt);
				if (rc)
					rc = pdf_set_annot_field_value(ctx, doc, widget, evt.newValue, 0);
			}
		}
		else
		{
			rc = pdf_set_annot_field_value(ctx, doc, widget, update, 1);
		}
	}
	fz_always(ctx)
	{
		pdf_end_operation(ctx, doc);
		fz_free(ctx, new_value);
		fz_free(ctx, evt.newValue);
		fz_free(ctx, new_change);
		fz_free(ctx, evt.newChange);
		fz_free(ctx, merged_value);
	}
	fz_catch(ctx)
	{
		fz_warn(ctx, "could not set widget text");
		rc = 0;
	}
	return rc;
}

int pdf_edit_text_field_value(fz_context *ctx, pdf_annot *widget, const char *value, const char *change, int *selStart, int *selEnd, char **result)
{
	pdf_document *doc = widget->page->doc;
	pdf_keystroke_event evt = {0};
	int rc = 1;

	pdf_begin_operation(ctx, doc, "Text field keystroke");

	fz_try(ctx)
	{
		if (!widget->ignore_trigger_events)
		{
			evt.value = value;
			evt.change = change;
			evt.selStart = *selStart;
			evt.selEnd = *selEnd;
			evt.willCommit = 0;
			rc = pdf_annot_field_event_keystroke(ctx, doc, widget, &evt);
			if (rc)
			{
				*result = merge_changes(ctx, evt.newValue, evt.selStart, evt.selEnd, evt.newChange);
				*selStart = evt.selStart + (int)strlen(evt.newChange);
				*selEnd = *selStart;
			}
		}
		else
		{
			*result = merge_changes(ctx, value, *selStart, *selEnd, change);
			*selStart = evt.selStart + (int)strlen(change);
			*selEnd = *selStart;
		}
	}
	fz_always(ctx)
	{
		pdf_end_operation(ctx, doc);
		fz_free(ctx, evt.newValue);
		fz_free(ctx, evt.newChange);
	}
	fz_catch(ctx)
	{
		fz_warn(ctx, "could not process text widget keystroke");
		rc = 0;
	}
	return rc;
}

int pdf_set_choice_field_value(fz_context *ctx, pdf_annot *widget, const char *new_value)
{
	/* Choice widgets use almost the same keystroke processing as text fields. */
	return pdf_set_text_field_value(ctx, widget, new_value);
}

int pdf_choice_widget_options(fz_context *ctx, pdf_annot *tw, int exportval, const char *opts[])
{
	pdf_annot *annot = (pdf_annot *)tw;
	pdf_obj *optarr;
	int i, n, m;

	optarr = pdf_dict_get_inheritable(ctx, annot->obj, PDF_NAME(Opt));
	n = pdf_array_len(ctx, optarr);

	if (opts)
	{
		for (i = 0; i < n; i++)
		{
			m = pdf_array_len(ctx, pdf_array_get(ctx, optarr, i));
			/* If it is a two element array, the second item is the one that we want if we want the listing value. */
			if (m == 2)
				if (exportval)
					opts[i] = pdf_array_get_text_string(ctx, pdf_array_get(ctx, optarr, i), 0);
				else
					opts[i] = pdf_array_get_text_string(ctx, pdf_array_get(ctx, optarr, i), 1);
			else
				opts[i] = pdf_array_get_text_string(ctx, optarr, i);
		}
	}
	return n;
}

int pdf_choice_field_option_count(fz_context *ctx, pdf_obj *field)
{
	pdf_obj *opt = pdf_dict_get_inheritable(ctx, field, PDF_NAME(Opt));
	return pdf_array_len(ctx, opt);
}

const char *pdf_choice_field_option(fz_context *ctx, pdf_obj *field, int export, int i)
{
	pdf_obj *opt = pdf_dict_get_inheritable(ctx, field, PDF_NAME(Opt));
	pdf_obj *ent = pdf_array_get(ctx, opt, i);
	if (pdf_array_len(ctx, ent) == 2)
		return pdf_array_get_text_string(ctx, ent, export ? 0 : 1);
	else
		return pdf_to_text_string(ctx, ent);
}

int pdf_choice_widget_is_multiselect(fz_context *ctx, pdf_annot *tw)
{
	pdf_annot *annot = (pdf_annot *)tw;

	if (!annot) return 0;

	switch (pdf_field_type(ctx, annot->obj))
	{
	case PDF_WIDGET_TYPE_LISTBOX:
		return (pdf_field_flags(ctx, annot->obj) & PDF_CH_FIELD_IS_MULTI_SELECT) != 0;
	default:
		return 0;
	}
}

int pdf_choice_widget_value(fz_context *ctx, pdf_annot *tw, const char *opts[])
{
	pdf_annot *annot = (pdf_annot *)tw;
	pdf_obj *optarr;
	int i, n;

	if (!annot)
		return 0;

	optarr = pdf_dict_get(ctx, annot->obj, PDF_NAME(V));

	if (pdf_is_string(ctx, optarr))
	{
		if (opts)
			opts[0] = pdf_to_text_string(ctx, optarr);
		return 1;
	}
	else
	{
		n = pdf_array_len(ctx, optarr);
		if (opts)
		{
			for (i = 0; i < n; i++)
			{
				pdf_obj *elem = pdf_array_get(ctx, optarr, i);
				if (pdf_is_array(ctx, elem))
					elem = pdf_array_get(ctx, elem, 1);
				opts[i] = pdf_to_text_string(ctx, elem);
			}
		}
		return n;
	}
}

void pdf_choice_widget_set_value(fz_context *ctx, pdf_annot *tw, int n, const char *opts[])
{
	pdf_annot *annot = (pdf_annot *)tw;
	pdf_obj *optarr = NULL, *opt;
	int i;

	if (!annot)
		return;

	begin_annot_op(ctx, annot, "Set choice");

	fz_var(optarr);
	fz_try(ctx)
	{
		if (n != 1)
		{
			optarr = pdf_new_array(ctx, annot->page->doc, n);

			for (i = 0; i < n; i++)
			{
				opt = pdf_new_text_string(ctx, opts[i]);
				pdf_array_push_drop(ctx, optarr, opt);
			}

			pdf_dict_put_drop(ctx, annot->obj, PDF_NAME(V), optarr);
		}
		else
		{
			opt = pdf_new_text_string(ctx, opts[0]);
			pdf_dict_put_drop(ctx, annot->obj, PDF_NAME(V), opt);
		}

		/* FIXME: when n > 1, we should be regenerating the indexes */
		pdf_dict_del(ctx, annot->obj, PDF_NAME(I));

		pdf_field_mark_dirty(ctx, annot->obj);
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, optarr);
		fz_rethrow(ctx);
	}
}

int pdf_signature_byte_range(fz_context *ctx, pdf_document *doc, pdf_obj *signature, fz_range *byte_range)
{
	pdf_obj *br = pdf_dict_getl(ctx, signature, PDF_NAME(V), PDF_NAME(ByteRange), NULL);
	int i, n = pdf_array_len(ctx, br)/2;

	if (byte_range)
	{
		for (i = 0; i < n; i++)
		{
			int64_t offset = pdf_array_get_int(ctx, br, 2*i);
			int length = pdf_array_get_int(ctx, br, 2*i+1);

			if (offset < 0 || offset > doc->file_size)
				fz_throw(ctx, FZ_ERROR_GENERIC, "offset of signature byte range outside of file");
			else if (length < 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "length of signature byte range negative");
			else if (offset + length > doc->file_size)
				fz_throw(ctx, FZ_ERROR_GENERIC, "signature byte range extends past end of file");

			byte_range[i].offset = offset;
			byte_range[i].length = length;
		}
	}

	return n;
}

static int is_white(int c)
{
	return c == '\x00' || c == '\x09' || c == '\x0a' || c == '\x0c' || c == '\x0d' || c == '\x20';
}

static int is_hex_or_white(int c)
{
	return (c >= 'A' && c <= 'F') || (c >= 'a' && c <= 'f') || (c >= '0' && c <= '9') || is_white(c);
}

static void validate_certificate_data(fz_context *ctx, pdf_document *doc, fz_range *hole)
{
	fz_stream *stm;
	int c;

	stm = fz_open_range_filter(ctx, doc->file, hole, 1);
	fz_try(ctx)
	{
		while (is_white((c = fz_read_byte(ctx, stm))))
			;

		if (c == '<')
			c = fz_read_byte(ctx, stm);

		while (is_hex_or_white((c = fz_read_byte(ctx, stm))))
			;

		if (c == '>')
			c = fz_read_byte(ctx, stm);

		while (is_white((c = fz_read_byte(ctx, stm))))
			;

		if (c != EOF)
			fz_throw(ctx, FZ_ERROR_GENERIC, "signature certificate data contains invalid character");
		if ((size_t)fz_tell(ctx, stm) != hole->length)
			fz_throw(ctx, FZ_ERROR_GENERIC, "premature end of signature certificate data");
	}
	fz_always(ctx)
		fz_drop_stream(ctx, stm);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static int rangecmp(const void *a_, const void *b_)
{
	const fz_range *a = (const fz_range *) a_;
	const fz_range *b = (const fz_range *) b_;
	return (int) (a->offset - b->offset);
}

static void validate_byte_ranges(fz_context *ctx, pdf_document *doc, fz_range *unsorted, int nranges)
{
	int64_t offset = 0;
	fz_range *sorted;
	int i;

	sorted = fz_calloc(ctx, nranges, sizeof(*sorted));
	memcpy(sorted, unsorted, nranges * sizeof(*sorted));
	qsort(sorted, nranges, sizeof(*sorted), rangecmp);

	fz_try(ctx)
	{
		offset = 0;

		for (i = 0; i < nranges; i++)
		{
			if (sorted[i].offset > offset)
			{
				fz_range hole;

				hole.offset = offset;
				hole.length = sorted[i].offset - offset;

				validate_certificate_data(ctx, doc, &hole);
			}

			offset = fz_maxi64(offset, sorted[i].offset + sorted[i].length);
		}
	}
	fz_always(ctx)
		fz_free(ctx, sorted);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

fz_stream *pdf_signature_hash_bytes(fz_context *ctx, pdf_document *doc, pdf_obj *signature)
{
	fz_range *byte_range = NULL;
	int byte_range_len;
	fz_stream *bytes = NULL;

	fz_var(byte_range);
	fz_try(ctx)
	{
		byte_range_len = pdf_signature_byte_range(ctx, doc, signature, NULL);
		if (byte_range_len)
		{
			byte_range = fz_calloc(ctx, byte_range_len, sizeof(*byte_range));
			pdf_signature_byte_range(ctx, doc, signature, byte_range);
		}

		validate_byte_ranges(ctx, doc, byte_range, byte_range_len);
		bytes = fz_open_range_filter(ctx, doc->file, byte_range, byte_range_len);
	}
	fz_always(ctx)
	{
		fz_free(ctx, byte_range);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return bytes;
}

int pdf_signature_incremental_change_since_signing(fz_context *ctx, pdf_document *doc, pdf_obj *signature)
{
	fz_range *byte_range = NULL;
	int byte_range_len;
	int changed = 0;

	fz_var(byte_range);
	fz_try(ctx)
	{
		byte_range_len = pdf_signature_byte_range(ctx, doc, signature, NULL);
		if (byte_range_len)
		{
			fz_range *last_range;
			int64_t end_of_range;

			byte_range = fz_calloc(ctx, byte_range_len, sizeof(*byte_range));
			pdf_signature_byte_range(ctx, doc, signature, byte_range);

			last_range = &byte_range[byte_range_len -1];
			end_of_range = last_range->offset + last_range->length;

			/* We can see how long the document was when signed by inspecting the byte
			 * ranges of the signature.  The document, when read in, may have already
			 * had changes tagged on to it, past its extent when signed, or we may have
			 * made changes since reading it, which will be held in a new incremental
			 * xref section. */
			if (doc->file_size > end_of_range || doc->num_incremental_sections > 0)
				changed = 1;
		}
	}
	fz_always(ctx)
	{
		fz_free(ctx, byte_range);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return changed;
}

int pdf_signature_is_signed(fz_context *ctx, pdf_document *doc, pdf_obj *field)
{
	pdf_obj *v;
	pdf_obj* vtype;

	if (pdf_dict_get_inheritable(ctx, field, PDF_NAME(FT)) != PDF_NAME(Sig))
		return 0;
	/* Signatures can only be signed if the value is a dictionary,
	 * and if the value has a Type, it should be Sig. */
	v = pdf_dict_get_inheritable(ctx, field, PDF_NAME(V));
	vtype = pdf_dict_get(ctx, v, PDF_NAME(Type));
	return pdf_is_dict(ctx, v) && (vtype ? pdf_name_eq(ctx, vtype, PDF_NAME(Sig)) : 1);
}

int pdf_widget_is_signed(fz_context *ctx, pdf_annot *widget)
{
	if (widget == NULL)
		return 0;
	return pdf_signature_is_signed(ctx, widget->page->doc, widget->obj);
}

int pdf_widget_is_readonly(fz_context *ctx, pdf_annot *widget)
{
	int fflags;
	if (widget == NULL)
		return 0;
	fflags = pdf_field_flags(ctx, ((pdf_annot *) widget)->obj);
	return fflags & PDF_FIELD_IS_READ_ONLY;
}

size_t pdf_signature_contents(fz_context *ctx, pdf_document *doc, pdf_obj *signature, char **contents)
{
	pdf_obj *v_ref = pdf_dict_get_inheritable(ctx, signature, PDF_NAME(V));
	pdf_obj *v_obj = pdf_load_unencrypted_object(ctx, doc, pdf_to_num(ctx, v_ref));
	char *copy = NULL;
	size_t len;

	fz_var(copy);
	fz_try(ctx)
	{
		pdf_obj *c = pdf_dict_get(ctx, v_obj, PDF_NAME(Contents));
		char *s;

		s = pdf_to_str_buf(ctx, c);
		len = pdf_to_str_len(ctx, c);

		if (contents)
		{
			copy = Memento_label(fz_malloc(ctx, len), "sig_contents");
			memcpy(copy, s, len);
		}
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, v_obj);
	fz_catch(ctx)
	{
		fz_free(ctx, copy);
		fz_rethrow(ctx);
	}

	if (contents)
		*contents = copy;
	return len;
}

static fz_xml_doc *load_xfa(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *xfa;
	fz_buffer *buf = NULL;
	fz_buffer *packet = NULL;
	int i;

	if (doc->xfa)
		return doc->xfa; /* Already loaded, and present. */

	xfa = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm/XFA");
	if (!pdf_is_array(ctx, xfa) && !pdf_is_stream(ctx, xfa))
		return NULL; /* No XFA */

	fz_var(buf);
	fz_var(packet);

	fz_try(ctx)
	{
		if (pdf_is_stream(ctx, xfa))
		{
			/* Load entire XFA resource */
			buf = pdf_load_stream(ctx, xfa);
		}
		else
		{
			/* Concatenate packets to create entire XFA resource */
			buf = fz_new_buffer(ctx, 1024);
			for(i = 0; i < pdf_array_len(ctx, xfa); ++i)
			{
				pdf_obj *ref = pdf_array_get(ctx, xfa, i);
				if (pdf_is_stream(ctx, ref))
				{
					packet = pdf_load_stream(ctx, ref);
					fz_append_buffer(ctx, buf, packet);
					fz_drop_buffer(ctx, packet);
					packet = NULL;
				}
			}
		}

		/* Parse and stow away XFA resource in document */
		doc->xfa = fz_parse_xml(ctx, buf, 0);
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, packet);
		fz_drop_buffer(ctx, buf);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return doc->xfa;
}

static fz_xml *
get_xfa_resource(fz_context *ctx, pdf_document *doc, const char *str)
{
	fz_xml_doc *xfa;

	xfa = load_xfa(ctx, doc);
	if (!xfa)
		return NULL;

	return fz_xml_find_down(fz_xml_root(xfa), str);
}

static int
find_name_component(char **np, char **sp, char **ep)
{
	char *n = *np;
	char *s, *e;
	int idx = 0;

	if (*n == '.')
		n++;

	/* Find the next name we are looking for. */
	s = e = n;
	while (*e && *e != '[' && *e != '.')
		e++;

	/* So the next name is s..e */
	n = e;
	if (*n == '[')
	{
		n++;
		while (*n >= '0' && *n <= '9')
			idx = idx*10 + *n++ - '0';
		while (*n && *n != ']')
			n++;
		if (*n == ']')
			n++;
	}
	*np = n;
	*sp = s;
	*ep = e;

	return idx;
}

static pdf_obj *
annot_from_name(fz_context *ctx, pdf_document *doc, const char *str)
{
	pdf_obj *fields = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm/Fields");

	if (strncmp(str, "xfa[0].", 7) == 0)
		str += 7;
	if (strncmp(str, "template[0].", 12) == 0)
		str += 12;

	return pdf_lookup_field(ctx, fields, str);
}

static pdf_obj *
get_locked_fields_from_xfa(fz_context *ctx, pdf_document *doc, pdf_obj *field)
{
	char *name = pdf_field_name(ctx, field);
	char *n = name;
	const char *use;
	fz_xml *node;

	if (name == NULL)
		return NULL;

	fz_try(ctx)
	{
		node = get_xfa_resource(ctx, doc, "template");

		do
		{
			char c, *s, *e;
			int idx = 0;
			char *key;

			idx = find_name_component(&n, &s, &e);
			/* We want the idx'th occurrence of s..e */

			/* Hacky */
			c = *e;
			*e = 0;
			key = *n ? "subform" : "field";
			node = fz_xml_find_down_match(node, key, "name", s);
			while (node && idx > 0)
			{
				node = fz_xml_find_next_match(node, key, "name", s);
				idx--;
			}
			*e = c;
		}
		while (node && *n == '.');
	}
	fz_always(ctx)
		fz_free(ctx, name);
	fz_catch(ctx)
		fz_rethrow(ctx);

	if (node == NULL)
		return NULL;

	node = fz_xml_find_down(node, "ui");
	node = fz_xml_find_down(node, "signature");
	node = fz_xml_find_down(node, "manifest");

	use = fz_xml_att(node, "use");
	if (use == NULL)
		return NULL;
	if (*use == '#')
		use++;

	/* Now look for a variables entry in a subform that defines this. */
	while (node)
	{
		fz_xml *variables, *manifest, *ref;
		pdf_obj *arr;

		/* Find the enclosing subform */
		do {
			node = fz_xml_up(node);
		} while (node && strcmp(fz_xml_tag(node), "subform"));

		/* Look for a variables within that. */
		variables = fz_xml_find_down(node, "variables");
		if (variables == NULL)
			continue;

		manifest = fz_xml_find_down_match(variables, "manifest", "id", use);
		if (manifest == NULL)
			continue;

		arr = pdf_new_array(ctx, doc, 16);
		fz_try(ctx)
		{
			ref = fz_xml_find_down(manifest, "ref");
			while (ref)
			{
				const char *s = fz_xml_text(fz_xml_down(ref));
				pdf_array_push(ctx, arr, annot_from_name(ctx, doc, s));
				ref = fz_xml_find_next(ref, "ref");
			}
		}
		fz_catch(ctx)
		{
			pdf_drop_obj(ctx, arr);
			fz_rethrow(ctx);
		}
		return arr;
	}

	return NULL;
}

static void
lock_field(fz_context *ctx, pdf_obj *f)
{
	int ff = pdf_to_int(ctx, pdf_dict_get_inheritable(ctx, f, PDF_NAME(Ff)));

	if ((ff & PDF_FIELD_IS_READ_ONLY) ||
		!pdf_name_eq(ctx, pdf_dict_get(ctx, f, PDF_NAME(Type)), PDF_NAME(Annot)) ||
		!pdf_name_eq(ctx, pdf_dict_get(ctx, f, PDF_NAME(Subtype)), PDF_NAME(Widget)))
		return;

	pdf_dict_put(ctx, f, PDF_NAME(Ff), pdf_new_int(ctx, ff | PDF_FIELD_IS_READ_ONLY));
}

static void
lock_xfa_locked_fields(fz_context *ctx, pdf_obj *a)
{
	int i;
	int len = pdf_array_len(ctx, a);

	for (i = 0; i < len; i++)
	{
		lock_field(ctx, pdf_array_get(ctx, a, i));
	}
}


void pdf_signature_set_value(fz_context *ctx, pdf_document *doc, pdf_obj *field, pdf_pkcs7_signer *signer, int64_t stime)
{
	pdf_obj *v = NULL;
	pdf_obj *o = NULL;
	pdf_obj *r = NULL;
	pdf_obj *t = NULL;
	pdf_obj *a = NULL;
	pdf_obj *b = NULL;
	pdf_obj *l = NULL;
	pdf_obj *indv;
	int vnum;
	size_t max_digest_size;
	char *buf = NULL;

	vnum = pdf_create_object(ctx, doc);
	indv = pdf_new_indirect(ctx, doc, vnum, 0);
	pdf_dict_put_drop(ctx, field, PDF_NAME(V), indv);

	max_digest_size = signer->max_digest_size(ctx, signer);

	fz_var(v);
	fz_var(o);
	fz_var(r);
	fz_var(t);
	fz_var(a);
	fz_var(b);
	fz_var(l);
	fz_var(buf);
	fz_try(ctx)
	{
		v = pdf_new_dict(ctx, doc, 4);
		pdf_update_object(ctx, doc, vnum, v);

		buf = fz_calloc(ctx, max_digest_size, 1);

		/* Ensure that the /Filter entry is the first entry in the
		   dictionary after the digest contents since we look for
		   this tag when completing signatures in pdf-write.c in order
		   to generate the correct byte range. */
		pdf_dict_put_array(ctx, v, PDF_NAME(ByteRange), 4);
		pdf_dict_put_string(ctx, v, PDF_NAME(Contents), buf, max_digest_size);
		pdf_dict_put(ctx, v, PDF_NAME(Filter), PDF_NAME(Adobe_PPKLite));
		pdf_dict_put(ctx, v, PDF_NAME(SubFilter), PDF_NAME(adbe_pkcs7_detached));
		pdf_dict_put(ctx, v, PDF_NAME(Type), PDF_NAME(Sig));
		pdf_dict_put_date(ctx, v, PDF_NAME(M), stime);

		o = pdf_new_array(ctx, doc, 1);
		pdf_dict_put(ctx, v, PDF_NAME(Reference), o);
		r = pdf_new_dict(ctx, doc, 4);
		pdf_array_put(ctx, o, 0, r);
		pdf_dict_put(ctx, r, PDF_NAME(Data), pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root)));
		pdf_dict_put(ctx, r, PDF_NAME(TransformMethod), PDF_NAME(FieldMDP));
		pdf_dict_put(ctx, r, PDF_NAME(Type), PDF_NAME(SigRef));
		t = pdf_new_dict(ctx, doc, 5);
		pdf_dict_put(ctx, r, PDF_NAME(TransformParams), t);

		l = pdf_dict_getp(ctx, field, "Lock/Action");
		if (l)
		{
			a = pdf_dict_getp(ctx, field, "Lock/Fields");
		}
		else
		{
			/* Lock action wasn't specified so we need to encode an Include.
			 * Before we just use an empty array, check in the XFA for locking
			 * details. */
			a = get_locked_fields_from_xfa(ctx, doc, field);
			if (a)
				lock_xfa_locked_fields(ctx, a);

			/* If we don't get a result from the XFA, just encode an empty array
			 * (leave a == NULL), even if Lock/Fields exists because we don't really
			 * know what to do with the information if the action isn't defined. */
			l = PDF_NAME(Include);
		}

		pdf_dict_put(ctx, t, PDF_NAME(Action), l);

		if (pdf_name_eq(ctx, l, PDF_NAME(Include)) || pdf_name_eq(ctx, l, PDF_NAME(Exclude)))
		{
			/* For action Include and Exclude, we need to encode a Fields array */
			if (!a)
			{
				/* If one wasn't defined or we chose to ignore it because no action
				 * was defined then use an empty one. */
				b = pdf_new_array(ctx, doc, 0);
				a = b;
			}

			pdf_dict_put_drop(ctx, t, PDF_NAME(Fields), pdf_copy_array(ctx, a));
		}

		pdf_dict_put(ctx, t, PDF_NAME(Type), PDF_NAME(TransformParams));
		pdf_dict_put(ctx, t, PDF_NAME(V), PDF_NAME(1_2));

		/* Record details within the document structure so that contents
		* and byte_range can be updated with their correct values at
		* saving time */
		pdf_xref_store_unsaved_signature(ctx, doc, field, signer);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, v);
		pdf_drop_obj(ctx, o);
		pdf_drop_obj(ctx, r);
		pdf_drop_obj(ctx, t);
		pdf_drop_obj(ctx, b);
		fz_free(ctx, buf);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void pdf_set_widget_editing_state(fz_context *ctx, pdf_annot *widget, int editing)
{
	widget->ignore_trigger_events = editing;
}

int pdf_get_widget_editing_state(fz_context *ctx, pdf_annot *widget)
{
	return widget->ignore_trigger_events;
}

static void pdf_execute_js_action(fz_context *ctx, pdf_document *doc, pdf_obj *target, const char *path, pdf_obj *js)
{
	if (js)
	{
		char *code = pdf_load_stream_or_string_as_utf8(ctx, js);
		int in_op = 0;

		fz_var(in_op);
		fz_try(ctx)
		{
			char buf[100];
			fz_snprintf(buf, sizeof buf, "%d/%s", pdf_to_num(ctx, target), path);
			pdf_begin_operation(ctx, doc, "Javascript Event");
			in_op = 1;
			pdf_js_execute(doc->js, buf, code, NULL);
		}
		fz_always(ctx)
		{
			if (in_op)
				pdf_end_operation(ctx, doc);
			fz_free(ctx, code);
		}
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
}

static void pdf_execute_action_imp(fz_context *ctx, pdf_document *doc, pdf_obj *target, const char *path, pdf_obj *action)
{
	pdf_obj *S = pdf_dict_get(ctx, action, PDF_NAME(S));
	if (pdf_name_eq(ctx, S, PDF_NAME(JavaScript)))
	{
		if (doc->js)
			pdf_execute_js_action(ctx, doc, target, path, pdf_dict_get(ctx, action, PDF_NAME(JS)));
	}
	if (pdf_name_eq(ctx, S, PDF_NAME(ResetForm)))
	{
		pdf_obj *fields = pdf_dict_get(ctx, action, PDF_NAME(Fields));
		int flags = pdf_dict_get_int(ctx, action, PDF_NAME(Flags));
		pdf_reset_form(ctx, doc, fields, flags & 1);
	}
}

static void pdf_execute_action_chain(fz_context *ctx, pdf_document *doc, pdf_obj *target, const char *path, pdf_obj *action, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj *next;

	if (pdf_cycle(ctx, &cycle, cycle_up, action))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cycle in action chain");

	if (pdf_is_array(ctx, action))
	{
		int i, n = pdf_array_len(ctx, action);
		for (i = 0; i < n; ++i)
			pdf_execute_action_chain(ctx, doc, target, path, pdf_array_get(ctx, action, i), &cycle);
	}
	else
	{
		pdf_execute_action_imp(ctx, doc, target, path, action);
		next = pdf_dict_get(ctx, action, PDF_NAME(Next));
		if (next)
			pdf_execute_action_chain(ctx, doc, target, path, next, &cycle);
	}
}

static void pdf_execute_action(fz_context *ctx, pdf_document *doc, pdf_obj *target, const char *path)
{
	pdf_obj *action = pdf_dict_getp_inheritable(ctx, target, path);
	if (action)
		pdf_execute_action_chain(ctx, doc, target, path, action, NULL);
}

void pdf_document_event_will_close(fz_context *ctx, pdf_document *doc)
{
	pdf_execute_action(ctx, doc, pdf_trailer(ctx, doc), "Root/AA/WC");
}

void pdf_document_event_will_save(fz_context *ctx, pdf_document *doc)
{
	pdf_execute_action(ctx, doc, pdf_trailer(ctx, doc), "Root/AA/WS");
}

void pdf_document_event_did_save(fz_context *ctx, pdf_document *doc)
{
	pdf_execute_action(ctx, doc, pdf_trailer(ctx, doc), "Root/AA/DS");
}

void pdf_document_event_will_print(fz_context *ctx, pdf_document *doc)
{
	pdf_execute_action(ctx, doc, pdf_trailer(ctx, doc), "Root/AA/WP");
}

void pdf_document_event_did_print(fz_context *ctx, pdf_document *doc)
{
	pdf_execute_action(ctx, doc, pdf_trailer(ctx, doc), "Root/AA/DP");
}

void pdf_page_event_open(fz_context *ctx, pdf_page *page)
{
	pdf_execute_action(ctx, page->doc, page->obj, "AA/O");
}

void pdf_page_event_close(fz_context *ctx, pdf_page *page)
{
	pdf_execute_action(ctx, page->doc, page->obj, "AA/C");
}

static void
annot_execute_action(fz_context *ctx, pdf_annot *annot, const char *act)
{
	begin_annot_op(ctx, annot, "JavaScript action");

	fz_try(ctx)
		pdf_execute_action(ctx, annot->page->doc, annot->obj, act);
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void pdf_annot_event_enter(fz_context *ctx, pdf_annot *annot)
{
	annot_execute_action(ctx, annot, "AA/E");
}

void pdf_annot_event_exit(fz_context *ctx, pdf_annot *annot)
{
	annot_execute_action(ctx, annot, "AA/X");
}

void pdf_annot_event_down(fz_context *ctx, pdf_annot *annot)
{
	annot_execute_action(ctx, annot, "AA/D");
}

void pdf_annot_event_up(fz_context *ctx, pdf_annot *annot)
{
	pdf_obj *action;

	begin_annot_op(ctx, annot, "JavaScript action");

	fz_try(ctx)
	{
		action = pdf_dict_get(ctx, annot->obj, PDF_NAME(A));
		if (action)
			pdf_execute_action_chain(ctx, annot->page->doc, annot->obj, "A", action, NULL);
		else
			pdf_execute_action(ctx, annot->page->doc, annot->obj, "AA/U");
	}
	fz_always(ctx)
		end_annot_op(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void pdf_annot_event_focus(fz_context *ctx, pdf_annot *annot)
{
	annot_execute_action(ctx, annot, "AA/Fo");
}

void pdf_annot_event_blur(fz_context *ctx, pdf_annot *annot)
{
	annot_execute_action(ctx, annot, "AA/Bl");
}

void pdf_annot_event_page_open(fz_context *ctx, pdf_annot *annot)
{
	annot_execute_action(ctx, annot, "AA/PO");
}

void pdf_annot_event_page_close(fz_context *ctx, pdf_annot *annot)
{
	annot_execute_action(ctx, annot, "AA/PC");
}

void pdf_annot_event_page_visible(fz_context *ctx, pdf_annot *annot)
{
	annot_execute_action(ctx, annot, "AA/PV");
}

void pdf_annot_event_page_invisible(fz_context *ctx, pdf_annot *annot)
{
	annot_execute_action(ctx, annot, "AA/PI");
}

int pdf_field_event_keystroke(fz_context *ctx, pdf_document *doc, pdf_obj *field, pdf_keystroke_event *evt)
{
	pdf_js *js = doc->js;
	if (js)
	{
		pdf_obj *action = pdf_dict_getp_inheritable(ctx, field, "AA/K/JS");
		if (action)
		{
			pdf_js_event_init_keystroke(js, field, evt);
			pdf_execute_js_action(ctx, doc, field, "AA/K/JS", action);
			return pdf_js_event_result_keystroke(js, evt);
		}
	}
	evt->newChange = fz_strdup(ctx, evt->change);
	evt->newValue = fz_strdup(ctx, evt->value);
	return 1;
}

int pdf_annot_field_event_keystroke(fz_context *ctx, pdf_document *doc, pdf_annot *annot, pdf_keystroke_event *evt)
{
	int ret;

	pdf_annot_push_local_xref(ctx, annot);

	fz_try(ctx)
		ret = pdf_field_event_keystroke(ctx, doc, annot->obj, evt);
	fz_always(ctx)
		pdf_annot_pop_local_xref(ctx, annot);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return ret;
}

char *pdf_field_event_format(fz_context *ctx, pdf_document *doc, pdf_obj *field)
{
	pdf_js *js = doc->js;
	if (js)
	{
		pdf_obj *action = pdf_dict_getp_inheritable(ctx, field, "AA/F/JS");
		if (action)
		{
			const char *value = pdf_field_value(ctx, field);
			pdf_js_event_init(js, field, value, 1);
			pdf_execute_js_action(ctx, doc, field, "AA/F/JS", action);
			return pdf_js_event_value(js);
		}
	}
	return NULL;
}

int pdf_field_event_validate(fz_context *ctx, pdf_document *doc, pdf_obj *field, const char *value, char **newvalue)
{
	pdf_js *js = doc->js;

	*newvalue = NULL;
	if (js)
	{
		pdf_obj *action = pdf_dict_getp_inheritable(ctx, field, "AA/V/JS");
		if (action)
		{
			pdf_js_event_init(js, field, value, 1);
			pdf_execute_js_action(ctx, doc, field, "AA/V/JS", action);
			return pdf_js_event_result_validate(js, newvalue);
		}
	}
	return 1;
}

void pdf_field_event_calculate(fz_context *ctx, pdf_document *doc, pdf_obj *field)
{
	pdf_js *js = doc->js;
	if (js)
	{
		pdf_obj *action = pdf_dict_getp_inheritable(ctx, field, "AA/C/JS");
		if (action)
		{
			char *old_value = fz_strdup(ctx, pdf_field_value(ctx, field));
			char *new_value = NULL;
			fz_var(new_value);
			fz_try(ctx)
			{
				pdf_js_event_init(js, field, old_value, 1);
				pdf_execute_js_action(ctx, doc, field, "AA/C/JS", action);
				if (pdf_js_event_result(js))
				{
					new_value = pdf_js_event_value(js);
					if (strcmp(old_value, new_value))
						pdf_set_field_value(ctx, doc, field, new_value, 0);
				}
			}
			fz_always(ctx)
			{
				fz_free(ctx, old_value);
				fz_free(ctx, new_value);
			}
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
	}
}

static void
count_sigs(fz_context *ctx, pdf_obj *field, void *arg, pdf_obj **ft)
{
	int *n = (int *)arg;

	if (!pdf_name_eq(ctx, pdf_dict_get(ctx, field, PDF_NAME(Type)), PDF_NAME(Annot)) ||
		!pdf_name_eq(ctx, pdf_dict_get(ctx, field, PDF_NAME(Subtype)), PDF_NAME(Widget)) ||
		!pdf_name_eq(ctx, *ft, PDF_NAME(Sig)))
		return;

	(*n)++;
}

static pdf_obj *ft_name[2] = { PDF_NAME(FT), NULL };

int pdf_count_signatures(fz_context *ctx, pdf_document *doc)
{
	int n = 0;
	pdf_obj *ft = NULL;
	pdf_obj *form_fields = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm/Fields");
	pdf_walk_tree(ctx, form_fields, PDF_NAME(Kids), count_sigs, NULL, &n, ft_name, &ft);
	return n;
}







mupdf-1.21.1-source/source/pdf/pdf-function.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <math.h>
#include <float.h>
#include <limits.h>

static pdf_function *pdf_load_function_imp(fz_context *ctx, pdf_obj *dict, int in, int out, pdf_cycle_list *cycle);

#define DIV_BY_ZERO(a, b, min, max) (((a) < 0) ^ ((b) < 0) ? (min) : (max))

enum
{
	MAX_N = FZ_MAX_COLORS,
	MAX_M = FZ_MAX_COLORS
};

enum
{
	SAMPLE = 0,
	EXPONENTIAL = 2,
	STITCHING = 3,
	POSTSCRIPT = 4
};

typedef struct
{
	int type;
	union
	{
		int b;				/* boolean (stack only) */
		int i;				/* integer (stack and code) */
		float f;			/* real (stack and code) */
		int op;				/* operator (code only) */
		int block;			/* if/ifelse block pointer (code only) */
	} u;
} psobj;

struct pdf_function
{
	fz_storable storable;
	size_t size;
	int m;					/* number of input values */
	int n;					/* number of output values */

	int type;				/* 0=sample 2=exponential 3=stitching 4=postscript */
	float domain[MAX_M][2];	/* even index : min value, odd index : max value */
	float range[MAX_N][2];	/* even index : min value, odd index : max value */
	int has_range;

	union
	{
		struct {
			unsigned short bps;
			int size[MAX_M];
			float encode[MAX_M][2];
			float decode[MAX_N][2];
			float *samples;
		} sa;

		struct {
			float n;
			float c0[MAX_N];
			float c1[MAX_N];
		} e;

		struct {
			int k;
			pdf_function **funcs; /* k */
			float *bounds; /* k - 1 */
			float *encode; /* k * 2 */
		} st;

		struct {
			psobj *code;
			int cap;
		} p;
	} u;
};

pdf_function *
pdf_keep_function(fz_context *ctx, pdf_function *func)
{
	return fz_keep_storable(ctx, &func->storable);
}

void
pdf_drop_function(fz_context *ctx, pdf_function *func)
{
	fz_drop_storable(ctx, &func->storable);
}

size_t
pdf_function_size(fz_context *ctx, pdf_function *func)
{
	return (func ? func->size : 0);
}

static inline float lerp(float x, float xmin, float xmax, float ymin, float ymax)
{
	if (xmin == xmax)
		return ymin;
	if (ymin == ymax)
		return ymin;
	return ymin + (x - xmin) * (ymax - ymin) / (xmax - xmin);
}

/*
 * PostScript calculator
 */

enum { PS_BOOL, PS_INT, PS_REAL, PS_OPERATOR, PS_BLOCK };

enum
{
	PS_OP_ABS, PS_OP_ADD, PS_OP_AND, PS_OP_ATAN, PS_OP_BITSHIFT,
	PS_OP_CEILING, PS_OP_COPY, PS_OP_COS, PS_OP_CVI, PS_OP_CVR,
	PS_OP_DIV, PS_OP_DUP, PS_OP_EQ, PS_OP_EXCH, PS_OP_EXP,
	PS_OP_FALSE, PS_OP_FLOOR, PS_OP_GE, PS_OP_GT, PS_OP_IDIV, PS_OP_IF,
	PS_OP_IFELSE, PS_OP_INDEX, PS_OP_LE, PS_OP_LN, PS_OP_LOG, PS_OP_LT,
	PS_OP_MOD, PS_OP_MUL, PS_OP_NE, PS_OP_NEG, PS_OP_NOT, PS_OP_OR,
	PS_OP_POP, PS_OP_RETURN, PS_OP_ROLL, PS_OP_ROUND, PS_OP_SIN,
	PS_OP_SQRT, PS_OP_SUB, PS_OP_TRUE, PS_OP_TRUNCATE, PS_OP_XOR
};

static char *ps_op_names[] =
{
	"abs", "add", "and", "atan", "bitshift", "ceiling", "copy",
	"cos", "cvi", "cvr", "div", "dup", "eq", "exch", "exp",
	"false", "floor", "ge", "gt", "idiv", "if", "ifelse", "index", "le", "ln",
	"log", "lt", "mod", "mul", "ne", "neg", "not", "or", "pop", "return",
	"roll", "round", "sin", "sqrt", "sub", "true", "truncate", "xor"
};

typedef struct
{
	psobj stack[100];
	int sp;
} ps_stack;

static void
ps_init_stack(ps_stack *st)
{
	memset(st->stack, 0, sizeof(st->stack));
	st->sp = 0;
}

static inline int ps_overflow(ps_stack *st, int n)
{
	return n < 0 || st->sp + n >= (int)nelem(st->stack);
}

static inline int ps_underflow(ps_stack *st, int n)
{
	return n < 0 || n > st->sp;
}

static inline int ps_is_type(ps_stack *st, int t)
{
	return !ps_underflow(st, 1) && st->stack[st->sp - 1].type == t;
}

static inline int ps_is_type2(ps_stack *st, int t)
{
	return !ps_underflow(st, 2) && st->stack[st->sp - 1].type == t && st->stack[st->sp - 2].type == t;
}

static void
ps_push_bool(ps_stack *st, int b)
{
	if (!ps_overflow(st, 1))
	{
		st->stack[st->sp].type = PS_BOOL;
		st->stack[st->sp].u.b = b;
		st->sp++;
	}
}

static void
ps_push_int(ps_stack *st, int n)
{
	if (!ps_overflow(st, 1))
	{
		st->stack[st->sp].type = PS_INT;
		st->stack[st->sp].u.i = n;
		st->sp++;
	}
}

static void
ps_push_real(ps_stack *st, float n)
{
	if (!ps_overflow(st, 1))
	{
		st->stack[st->sp].type = PS_REAL;
		if (isnan(n))
		{
			/* Push 1.0, as it's a small known value that won't
			 * cause a divide by 0. Same reason as in fz_atof. */
			n = 1.0f;
		}
		st->stack[st->sp].u.f = fz_clamp(n, -FLT_MAX, FLT_MAX);
		st->sp++;
	}
}

static int
ps_pop_bool(ps_stack *st)
{
	if (!ps_underflow(st, 1))
	{
		if (ps_is_type(st, PS_BOOL))
			return st->stack[--st->sp].u.b;
	}
	return 0;
}

static int
ps_pop_int(ps_stack *st)
{
	if (!ps_underflow(st, 1))
	{
		if (ps_is_type(st, PS_INT))
			return st->stack[--st->sp].u.i;
		if (ps_is_type(st, PS_REAL))
			return st->stack[--st->sp].u.f;
	}
	return 0;
}

static float
ps_pop_real(ps_stack *st)
{
	if (!ps_underflow(st, 1))
	{
		if (ps_is_type(st, PS_INT))
			return st->stack[--st->sp].u.i;
		if (ps_is_type(st, PS_REAL))
			return st->stack[--st->sp].u.f;
	}
	return 0;
}

static void
ps_copy(ps_stack *st, int n)
{
	if (!ps_underflow(st, n) && !ps_overflow(st, n))
	{
		memcpy(st->stack + st->sp, st->stack + st->sp - n, n * sizeof(psobj));
		st->sp += n;
	}
}

static void
ps_roll(ps_stack *st, int n, int j)
{
	psobj tmp;
	int i;

	if (ps_underflow(st, n) || j == 0 || n == 0)
		return;

	if (j >= 0)
	{
		j %= n;
	}
	else
	{
		j = -j % n;
		if (j != 0)
			j = n - j;
	}

	for (i = 0; i < j; i++)
	{
		tmp = st->stack[st->sp - 1];
		memmove(st->stack + st->sp - n + 1, st->stack + st->sp - n, n * sizeof(psobj));
		st->stack[st->sp - n] = tmp;
	}
}

static void
ps_index(ps_stack *st, int n)
{
	if (!ps_overflow(st, 1) && !ps_underflow(st, n + 1))
	{
		st->stack[st->sp] = st->stack[st->sp - n - 1];
		st->sp++;
	}
}

static void
ps_run(fz_context *ctx, psobj *code, ps_stack *st, int pc)
{
	int i1, i2;
	float r1, r2;
	int b1, b2;

	while (1)
	{
		switch (code[pc].type)
		{
		case PS_INT:
			ps_push_int(st, code[pc++].u.i);
			break;

		case PS_REAL:
			ps_push_real(st, code[pc++].u.f);
			break;

		case PS_OPERATOR:
			switch (code[pc++].u.op)
			{
			case PS_OP_ABS:
				if (ps_is_type(st, PS_INT))
					ps_push_int(st, fz_absi(ps_pop_int(st)));
				else
					ps_push_real(st, fz_abs(ps_pop_real(st)));
				break;

			case PS_OP_ADD:
				if (ps_is_type2(st, PS_INT)) {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_int(st, i1 + i2);
				}
				else {
					r2 = ps_pop_real(st);
					r1 = ps_pop_real(st);
					ps_push_real(st, r1 + r2);
				}
				break;

			case PS_OP_AND:
				if (ps_is_type2(st, PS_INT)) {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_int(st, i1 & i2);
				}
				else {
					b2 = ps_pop_bool(st);
					b1 = ps_pop_bool(st);
					ps_push_bool(st, b1 && b2);
				}
				break;

			case PS_OP_ATAN:
				r2 = ps_pop_real(st);
				r1 = ps_pop_real(st);
				r1 = atan2f(r1, r2) * FZ_RADIAN;
				if (r1 < 0)
					r1 += 360;
				ps_push_real(st, r1);
				break;

			case PS_OP_BITSHIFT:
				i2 = ps_pop_int(st);
				i1 = ps_pop_int(st);
				if (i2 > 0 && i2 < 8 * (int)sizeof (i2))
					ps_push_int(st, i1 << i2);
				else if (i2 < 0 && i2 > -8 * (int)sizeof (i2))
					ps_push_int(st, (int)((unsigned int)i1 >> -i2));
				else
					ps_push_int(st, i1);
				break;

			case PS_OP_CEILING:
				r1 = ps_pop_real(st);
				ps_push_real(st, ceilf(r1));
				break;

			case PS_OP_COPY:
				ps_copy(st, ps_pop_int(st));
				break;

			case PS_OP_COS:
				r1 = ps_pop_real(st);
				ps_push_real(st, cosf(r1/FZ_RADIAN));
				break;

			case PS_OP_CVI:
				ps_push_int(st, ps_pop_int(st));
				break;

			case PS_OP_CVR:
				ps_push_real(st, ps_pop_real(st));
				break;

			case PS_OP_DIV:
				r2 = ps_pop_real(st);
				r1 = ps_pop_real(st);
				if (fabsf(r2) >= FLT_EPSILON)
					ps_push_real(st, r1 / r2);
				else
					ps_push_real(st, DIV_BY_ZERO(r1, r2, -FLT_MAX, FLT_MAX));
				break;

			case PS_OP_DUP:
				ps_copy(st, 1);
				break;

			case PS_OP_EQ:
				if (ps_is_type2(st, PS_BOOL)) {
					b2 = ps_pop_bool(st);
					b1 = ps_pop_bool(st);
					ps_push_bool(st, b1 == b2);
				}
				else if (ps_is_type2(st, PS_INT)) {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_bool(st, i1 == i2);
				}
				else {
					r2 = ps_pop_real(st);
					r1 = ps_pop_real(st);
					ps_push_bool(st, r1 == r2);
				}
				break;

			case PS_OP_EXCH:
				ps_roll(st, 2, 1);
				break;

			case PS_OP_EXP:
				r2 = ps_pop_real(st);
				r1 = ps_pop_real(st);
				ps_push_real(st, powf(r1, r2));
				break;

			case PS_OP_FALSE:
				ps_push_bool(st, 0);
				break;

			case PS_OP_FLOOR:
				r1 = ps_pop_real(st);
				ps_push_real(st, floorf(r1));
				break;

			case PS_OP_GE:
				if (ps_is_type2(st, PS_INT)) {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_bool(st, i1 >= i2);
				}
				else {
					r2 = ps_pop_real(st);
					r1 = ps_pop_real(st);
					ps_push_bool(st, r1 >= r2);
				}
				break;

			case PS_OP_GT:
				if (ps_is_type2(st, PS_INT)) {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_bool(st, i1 > i2);
				}
				else {
					r2 = ps_pop_real(st);
					r1 = ps_pop_real(st);
					ps_push_bool(st, r1 > r2);
				}
				break;

			case PS_OP_IDIV:
				i2 = ps_pop_int(st);
				i1 = ps_pop_int(st);
				if (i2 != 0)
					ps_push_int(st, i1 / i2);
				else
					ps_push_int(st, DIV_BY_ZERO(i1, i2, INT_MIN, INT_MAX));
				break;

			case PS_OP_INDEX:
				ps_index(st, ps_pop_int(st));
				break;

			case PS_OP_LE:
				if (ps_is_type2(st, PS_INT)) {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_bool(st, i1 <= i2);
				}
				else {
					r2 = ps_pop_real(st);
					r1 = ps_pop_real(st);
					ps_push_bool(st, r1 <= r2);
				}
				break;

			case PS_OP_LN:
				r1 = ps_pop_real(st);
				/* Bug 692941 - logf as separate statement */
				r2 = logf(r1);
				ps_push_real(st, r2);
				break;

			case PS_OP_LOG:
				r1 = ps_pop_real(st);
				ps_push_real(st, log10f(r1));
				break;

			case PS_OP_LT:
				if (ps_is_type2(st, PS_INT)) {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_bool(st, i1 < i2);
				}
				else {
					r2 = ps_pop_real(st);
					r1 = ps_pop_real(st);
					ps_push_bool(st, r1 < r2);
				}
				break;

			case PS_OP_MOD:
				i2 = ps_pop_int(st);
				i1 = ps_pop_int(st);
				if (i2 != 0)
					ps_push_int(st, i1 % i2);
				else
					ps_push_int(st, DIV_BY_ZERO(i1, i2, INT_MIN, INT_MAX));
				break;

			case PS_OP_MUL:
				if (ps_is_type2(st, PS_INT)) {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_int(st, i1 * i2);
				}
				else {
					r2 = ps_pop_real(st);
					r1 = ps_pop_real(st);
					ps_push_real(st, r1 * r2);
				}
				break;

			case PS_OP_NE:
				if (ps_is_type2(st, PS_BOOL)) {
					b2 = ps_pop_bool(st);
					b1 = ps_pop_bool(st);
					ps_push_bool(st, b1 != b2);
				}
				else if (ps_is_type2(st, PS_INT)) {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_bool(st, i1 != i2);
				}
				else {
					r2 = ps_pop_real(st);
					r1 = ps_pop_real(st);
					ps_push_bool(st, r1 != r2);
				}
				break;

			case PS_OP_NEG:
				if (ps_is_type(st, PS_INT))
					ps_push_int(st, -ps_pop_int(st));
				else
					ps_push_real(st, -ps_pop_real(st));
				break;

			case PS_OP_NOT:
				if (ps_is_type(st, PS_BOOL))
					ps_push_bool(st, !ps_pop_bool(st));
				else
					ps_push_int(st, ~ps_pop_int(st));
				break;

			case PS_OP_OR:
				if (ps_is_type2(st, PS_BOOL)) {
					b2 = ps_pop_bool(st);
					b1 = ps_pop_bool(st);
					ps_push_bool(st, b1 || b2);
				}
				else {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_int(st, i1 | i2);
				}
				break;

			case PS_OP_POP:
				if (!ps_underflow(st, 1))
					st->sp--;
				break;

			case PS_OP_ROLL:
				i2 = ps_pop_int(st);
				i1 = ps_pop_int(st);
				ps_roll(st, i1, i2);
				break;

			case PS_OP_ROUND:
				if (!ps_is_type(st, PS_INT)) {
					r1 = ps_pop_real(st);
					ps_push_real(st, (r1 >= 0) ? floorf(r1 + 0.5f) : ceilf(r1 - 0.5f));
				}
				break;

			case PS_OP_SIN:
				r1 = ps_pop_real(st);
				ps_push_real(st, sinf(r1/FZ_RADIAN));
				break;

			case PS_OP_SQRT:
				r1 = ps_pop_real(st);
				ps_push_real(st, sqrtf(r1));
				break;

			case PS_OP_SUB:
				if (ps_is_type2(st, PS_INT)) {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_int(st, i1 - i2);
				}
				else {
					r2 = ps_pop_real(st);
					r1 = ps_pop_real(st);
					ps_push_real(st, r1 - r2);
				}
				break;

			case PS_OP_TRUE:
				ps_push_bool(st, 1);
				break;

			case PS_OP_TRUNCATE:
				if (!ps_is_type(st, PS_INT)) {
					r1 = ps_pop_real(st);
					ps_push_real(st, (r1 >= 0) ? floorf(r1) : ceilf(r1));
				}
				break;

			case PS_OP_XOR:
				if (ps_is_type2(st, PS_BOOL)) {
					b2 = ps_pop_bool(st);
					b1 = ps_pop_bool(st);
					ps_push_bool(st, b1 ^ b2);
				}
				else {
					i2 = ps_pop_int(st);
					i1 = ps_pop_int(st);
					ps_push_int(st, i1 ^ i2);
				}
				break;

			case PS_OP_IF:
				b1 = ps_pop_bool(st);
				if (b1)
					ps_run(ctx, code, st, code[pc + 1].u.block);
				pc = code[pc + 2].u.block;
				break;

			case PS_OP_IFELSE:
				b1 = ps_pop_bool(st);
				if (b1)
					ps_run(ctx, code, st, code[pc + 1].u.block);
				else
					ps_run(ctx, code, st, code[pc + 0].u.block);
				pc = code[pc + 2].u.block;
				break;

			case PS_OP_RETURN:
				return;

			default:
				fz_warn(ctx, "foreign operator in calculator function");
				return;
			}
			break;

		default:
			fz_warn(ctx, "foreign object in calculator function");
			return;
		}
	}
}

static void
resize_code(fz_context *ctx, pdf_function *func, int newsize)
{
	if (newsize >= func->u.p.cap)
	{
		int new_cap = func->u.p.cap + 64;
		func->u.p.code = fz_realloc_array(ctx, func->u.p.code, new_cap, psobj);
		func->u.p.cap = new_cap;
	}
}

static void
parse_code(fz_context *ctx, pdf_function *func, fz_stream *stream, int *codeptr, pdf_lexbuf *buf)
{
	pdf_token tok;
	int opptr, elseptr, ifptr;
	int a, b, mid, cmp;

	while (1)
	{
		tok = pdf_lex(ctx, stream, buf);

		switch (tok)
		{
		case PDF_TOK_EOF:
			fz_throw(ctx, FZ_ERROR_SYNTAX, "truncated calculator function");

		case PDF_TOK_INT:
			resize_code(ctx, func, *codeptr);
			func->u.p.code[*codeptr].type = PS_INT;
			func->u.p.code[*codeptr].u.i = buf->i;
			++*codeptr;
			break;

		case PDF_TOK_TRUE:
			resize_code(ctx, func, *codeptr);
			func->u.p.code[*codeptr].type = PS_BOOL;
			func->u.p.code[*codeptr].u.b = 1;
			++*codeptr;
			break;

		case PDF_TOK_FALSE:
			resize_code(ctx, func, *codeptr);
			func->u.p.code[*codeptr].type = PS_BOOL;
			func->u.p.code[*codeptr].u.b = 0;
			++*codeptr;
			break;

		case PDF_TOK_REAL:
			resize_code(ctx, func, *codeptr);
			func->u.p.code[*codeptr].type = PS_REAL;
			func->u.p.code[*codeptr].u.f = buf->f;
			++*codeptr;
			break;

		case PDF_TOK_OPEN_BRACE:
			opptr = *codeptr;
			*codeptr += 4;

			resize_code(ctx, func, *codeptr);

			ifptr = *codeptr;
			parse_code(ctx, func, stream, codeptr, buf);

			tok = pdf_lex(ctx, stream, buf);

			if (tok == PDF_TOK_OPEN_BRACE)
			{
				elseptr = *codeptr;
				parse_code(ctx, func, stream, codeptr, buf);

				tok = pdf_lex(ctx, stream, buf);
			}
			else
			{
				elseptr = -1;
			}

			if (tok != PDF_TOK_KEYWORD)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "missing keyword in 'if-else' context");

			if (!strcmp(buf->scratch, "if"))
			{
				if (elseptr >= 0)
					fz_throw(ctx, FZ_ERROR_SYNTAX, "too many branches for 'if'");
				func->u.p.code[opptr].type = PS_OPERATOR;
				func->u.p.code[opptr].u.op = PS_OP_IF;
				func->u.p.code[opptr+2].type = PS_BLOCK;
				func->u.p.code[opptr+2].u.block = ifptr;
				func->u.p.code[opptr+3].type = PS_BLOCK;
				func->u.p.code[opptr+3].u.block = *codeptr;
			}
			else if (!strcmp(buf->scratch, "ifelse"))
			{
				if (elseptr < 0)
					fz_throw(ctx, FZ_ERROR_SYNTAX, "not enough branches for 'ifelse'");
				func->u.p.code[opptr].type = PS_OPERATOR;
				func->u.p.code[opptr].u.op = PS_OP_IFELSE;
				func->u.p.code[opptr+1].type = PS_BLOCK;
				func->u.p.code[opptr+1].u.block = elseptr;
				func->u.p.code[opptr+2].type = PS_BLOCK;
				func->u.p.code[opptr+2].u.block = ifptr;
				func->u.p.code[opptr+3].type = PS_BLOCK;
				func->u.p.code[opptr+3].u.block = *codeptr;
			}
			else
			{
				fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown keyword in 'if-else' context: '%s'", buf->scratch);
			}
			break;

		case PDF_TOK_CLOSE_BRACE:
			resize_code(ctx, func, *codeptr);
			func->u.p.code[*codeptr].type = PS_OPERATOR;
			func->u.p.code[*codeptr].u.op = PS_OP_RETURN;
			++*codeptr;
			return;

		case PDF_TOK_KEYWORD:
			cmp = -1;
			a = -1;
			b = nelem(ps_op_names);
			while (b - a > 1)
			{
				mid = (a + b) / 2;
				cmp = strcmp(buf->scratch, ps_op_names[mid]);
				if (cmp > 0)
					a = mid;
				else if (cmp < 0)
					b = mid;
				else
					a = b = mid;
			}
			if (cmp != 0)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown operator: '%s'", buf->scratch);
			if (a == PS_OP_IFELSE)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "illegally positioned ifelse operator in function");
			if (a == PS_OP_IF)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "illegally positioned if operator in function");

			resize_code(ctx, func, *codeptr);
			func->u.p.code[*codeptr].type = PS_OPERATOR;
			func->u.p.code[*codeptr].u.op = a;
			++*codeptr;
			break;

		default:
			fz_throw(ctx, FZ_ERROR_SYNTAX, "calculator function syntax error");
		}
	}
}

static void
load_postscript_func(fz_context *ctx, pdf_function *func, pdf_obj *dict)
{
	fz_stream *stream = NULL;
	int codeptr;
	pdf_lexbuf buf;
	pdf_token tok;

	pdf_lexbuf_init(ctx, &buf, PDF_LEXBUF_SMALL);

	fz_var(stream);

	fz_try(ctx)
	{
		stream = pdf_open_stream(ctx, dict);

		tok = pdf_lex(ctx, stream, &buf);
		if (tok != PDF_TOK_OPEN_BRACE)
		{
			fz_throw(ctx, FZ_ERROR_SYNTAX, "stream is not a calculator function");
		}

		func->u.p.code = NULL;
		func->u.p.cap = 0;

		codeptr = 0;
		parse_code(ctx, func, stream, &codeptr, &buf);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stream);
		pdf_lexbuf_fin(ctx, &buf);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	func->size += func->u.p.cap * sizeof(psobj);
}

static void
eval_postscript_func(fz_context *ctx, pdf_function *func, const float *in, float *out)
{
	ps_stack st;
	float x;
	int i;

	ps_init_stack(&st);

	for (i = 0; i < func->m; i++)
	{
		x = fz_clamp(in[i], func->domain[i][0], func->domain[i][1]);
		ps_push_real(&st, x);
	}

	ps_run(ctx, func->u.p.code, &st, 0);

	for (i = func->n - 1; i >= 0; i--)
	{
		x = ps_pop_real(&st);
		out[i] = fz_clamp(x, func->range[i][0], func->range[i][1]);
	}
}

/*
 * Sample function
 */

#define MAX_SAMPLE_FUNCTION_SIZE (100 << 20)

static void
load_sample_func(fz_context *ctx, pdf_function *func, pdf_obj *dict)
{
	fz_stream *stream;
	pdf_obj *obj;
	int samplecount;
	int bps;
	int i;

	func->u.sa.samples = NULL;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Size));
	if (pdf_array_len(ctx, obj) < func->m)
		fz_throw(ctx, FZ_ERROR_SYNTAX, "too few sample function dimension sizes");
	if (pdf_array_len(ctx, obj) > func->m)
		fz_warn(ctx, "too many sample function dimension sizes");
	for (i = 0; i < func->m; i++)
	{
		func->u.sa.size[i] = pdf_array_get_int(ctx, obj, i);
		if (func->u.sa.size[i] <= 0)
		{
			fz_warn(ctx, "non-positive sample function dimension size");
			func->u.sa.size[i] = 1;
		}
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(BitsPerSample));
	func->u.sa.bps = bps = pdf_to_int(ctx, obj);

	for (i = 0; i < func->m; i++)
	{
		func->u.sa.encode[i][0] = 0;
		func->u.sa.encode[i][1] = func->u.sa.size[i] - 1;
	}
	obj = pdf_dict_get(ctx, dict, PDF_NAME(Encode));
	if (pdf_is_array(ctx, obj))
	{
		int ranges = fz_mini(func->m, pdf_array_len(ctx, obj) / 2);
		if (ranges != func->m)
			fz_warn(ctx, "wrong number of sample function input mappings");

		for (i = 0; i < ranges; i++)
		{
			func->u.sa.encode[i][0] = pdf_array_get_real(ctx, obj, i * 2 + 0);
			func->u.sa.encode[i][1] = pdf_array_get_real(ctx, obj, i * 2 + 1);
		}
	}

	for (i = 0; i < func->n; i++)
	{
		func->u.sa.decode[i][0] = func->range[i][0];
		func->u.sa.decode[i][1] = func->range[i][1];
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Decode));
	if (pdf_is_array(ctx, obj))
	{
		int ranges = fz_mini(func->n, pdf_array_len(ctx, obj) / 2);
		if (ranges != func->n)
			fz_warn(ctx, "wrong number of sample function output mappings");

		for (i = 0; i < ranges; i++)
		{
			func->u.sa.decode[i][0] = pdf_array_get_real(ctx, obj, i * 2 + 0);
			func->u.sa.decode[i][1] = pdf_array_get_real(ctx, obj, i * 2 + 1);
		}
	}

	for (i = 0, samplecount = func->n; i < func->m; i++)
		samplecount *= func->u.sa.size[i];

	if (samplecount > MAX_SAMPLE_FUNCTION_SIZE)
		fz_throw(ctx, FZ_ERROR_SYNTAX, "sample function too large");

	func->u.sa.samples = Memento_label(fz_malloc_array(ctx, samplecount, float), "function_samples");
	func->size += samplecount * sizeof(float);

	stream = pdf_open_stream(ctx, dict);

	fz_try(ctx)
	{
		/* read samples */
		for (i = 0; i < samplecount; i++)
		{
			float s;

			if (fz_is_eof_bits(ctx, stream))
				fz_throw(ctx, FZ_ERROR_SYNTAX, "truncated sample function stream");

			switch (bps)
			{
			case 1: s = fz_read_bits(ctx, stream, 1); break;
			case 2: s = fz_read_bits(ctx, stream, 2) / 3.0f; break;
			case 4: s = fz_read_bits(ctx, stream, 4) / 15.0f; break;
			case 8: s = fz_read_byte(ctx, stream) / 255.0f; break;
			case 12: s = fz_read_bits(ctx, stream, 12) / 4095.0f; break;
			case 16: s = fz_read_uint16(ctx, stream) / 65535.0f; break;
			case 24: s = fz_read_uint24(ctx, stream) / 16777215.0f; break;
			case 32: s = fz_read_uint32(ctx, stream) / 4294967295.0f; break;
			default: fz_throw(ctx, FZ_ERROR_SYNTAX, "sample stream bit depth %d unsupported", bps);
			}

			func->u.sa.samples[i] = s;
		}
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stream);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static float
interpolate_sample(pdf_function *func, int *scale, int *e0, int *e1, float *efrac, int dim, int idx)
{
	float a, b;
	int idx0, idx1;

	idx0 = e0[dim] * scale[dim] + idx;
	idx1 = e1[dim] * scale[dim] + idx;

	if (dim == 0)
	{
		a = func->u.sa.samples[idx0];
		b = func->u.sa.samples[idx1];
	}
	else
	{
		a = interpolate_sample(func, scale, e0, e1, efrac, dim - 1, idx0);
		b = interpolate_sample(func, scale, e0, e1, efrac, dim - 1, idx1);
	}

	return a + (b - a) * efrac[dim];
}

static void
eval_sample_func(fz_context *ctx, pdf_function *func, const float *in, float *out)
{
	int e0[MAX_M], e1[MAX_M], scale[MAX_M];
	float efrac[MAX_M];
	float x;
	int i;

	/* encode input coordinates */
	for (i = 0; i < func->m; i++)
	{
		x = fz_clamp(in[i], func->domain[i][0], func->domain[i][1]);
		x = lerp(x, func->domain[i][0], func->domain[i][1],
			func->u.sa.encode[i][0], func->u.sa.encode[i][1]);
		x = fz_clamp(x, 0, func->u.sa.size[i] - 1);
		e0[i] = floorf(x);
		e1[i] = ceilf(x);
		efrac[i] = x - e0[i];
	}

	scale[0] = func->n;
	for (i = 1; i < func->m; i++)
		scale[i] = scale[i - 1] * func->u.sa.size[i-1];

	for (i = 0; i < func->n; i++)
	{
		if (func->m == 1)
		{
			float a = func->u.sa.samples[e0[0] * func->n + i];
			float b = func->u.sa.samples[e1[0] * func->n + i];

			float ab = a + (b - a) * efrac[0];

			out[i] = lerp(ab, 0, 1, func->u.sa.decode[i][0], func->u.sa.decode[i][1]);
			out[i] = fz_clamp(out[i], func->range[i][0], func->range[i][1]);
		}

		else if (func->m == 2)
		{
			int s0 = func->n;
			int s1 = s0 * func->u.sa.size[0];

			float a = func->u.sa.samples[e0[0] * s0 + e0[1] * s1 + i];
			float b = func->u.sa.samples[e1[0] * s0 + e0[1] * s1 + i];
			float c = func->u.sa.samples[e0[0] * s0 + e1[1] * s1 + i];
			float d = func->u.sa.samples[e1[0] * s0 + e1[1] * s1 + i];

			float ab = a + (b - a) * efrac[0];
			float cd = c + (d - c) * efrac[0];
			float abcd = ab + (cd - ab) * efrac[1];

			out[i] = lerp(abcd, 0, 1, func->u.sa.decode[i][0], func->u.sa.decode[i][1]);
			out[i] = fz_clamp(out[i], func->range[i][0], func->range[i][1]);
		}

		else
		{
			x = interpolate_sample(func, scale, e0, e1, efrac, func->m - 1, i);
			out[i] = lerp(x, 0, 1, func->u.sa.decode[i][0], func->u.sa.decode[i][1]);
			out[i] = fz_clamp(out[i], func->range[i][0], func->range[i][1]);
		}
	}
}

/*
 * Exponential function
 */

static void
load_exponential_func(fz_context *ctx, pdf_function *func, pdf_obj *dict)
{
	pdf_obj *obj;
	int i;

	if (func->m > 1)
		fz_warn(ctx, "exponential functions have at most one input");
	func->m = 1;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(N));
	func->u.e.n = pdf_to_real(ctx, obj);

	/* See exponential functions (PDF 1.7 section 3.9.2) */
	if (func->u.e.n != (int) func->u.e.n)
	{
		/* If N is non-integer, input values may never be negative */
		for (i = 0; i < func->m; i++)
			if (func->domain[i][0] < 0 || func->domain[i][1] < 0)
				fz_warn(ctx, "exponential function input domain includes illegal negative input values");
	}
	else if (func->u.e.n < 0)
	{
		/* if N is negative, input values may never be zero */
		for (i = 0; i < func->m; i++)
			if (func->domain[i][0] == 0 || func->domain[i][1] == 0 ||
				(func->domain[i][0] < 0 && func->domain[i][1] > 0))
				fz_warn(ctx, "exponential function input domain includes illegal input value zero");
	}

	for (i = 0; i < func->n; i++)
	{
		func->u.e.c0[i] = 0;
		func->u.e.c1[i] = 1;
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(C0));
	if (pdf_is_array(ctx, obj))
	{
		int ranges = fz_mini(func->n, pdf_array_len(ctx, obj));
		if (ranges != func->n)
			fz_warn(ctx, "wrong number of C0 constants for exponential function");

		for (i = 0; i < ranges; i++)
			func->u.e.c0[i] = pdf_array_get_real(ctx, obj, i);
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(C1));
	if (pdf_is_array(ctx, obj))
	{
		int ranges = fz_mini(func->n, pdf_array_len(ctx, obj));
		if (ranges != func->n)
			fz_warn(ctx, "wrong number of C1 constants for exponential function");

		for (i = 0; i < ranges; i++)
			func->u.e.c1[i] = pdf_array_get_real(ctx, obj, i);
	}
}

static void
eval_exponential_func(fz_context *ctx, pdf_function *func, float in, float *out)
{
	float x = in;
	float tmp;
	int i;

	x = fz_clamp(x, func->domain[0][0], func->domain[0][1]);

	/* Default output is zero, which is suitable for violated constraints */
	if ((func->u.e.n != (int)func->u.e.n && x < 0) || (func->u.e.n < 0 && x == 0))
	{
		for (i = 0; i < func->n; i++)
			out[i] = 0;
		return;
	}

	tmp = powf(x, func->u.e.n);
	for (i = 0; i < func->n; i++)
	{
		out[i] = func->u.e.c0[i] + tmp * (func->u.e.c1[i] - func->u.e.c0[i]);
		if (func->has_range)
			out[i] = fz_clamp(out[i], func->range[i][0], func->range[i][1]);
	}
}

/*
 * Stitching function
 */

static void
load_stitching_func(fz_context *ctx, pdf_function *func, pdf_obj *dict, pdf_cycle_list *cycle_up)
{
	pdf_function **funcs;
	pdf_obj *obj;
	pdf_obj *sub;
	pdf_obj *num;
	int k;
	int i;

	func->u.st.k = 0;

	if (func->m > 1)
		fz_warn(ctx, "stitching functions have at most one input");
	func->m = 1;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Functions));
	if (!pdf_is_array(ctx, obj))
		fz_throw(ctx, FZ_ERROR_SYNTAX, "stitching function has no input functions");

	k = pdf_array_len(ctx, obj);

	func->u.st.funcs = Memento_label(fz_malloc_array(ctx, k, pdf_function*), "stitch_fns");
	func->u.st.bounds = Memento_label(fz_malloc_array(ctx, k - 1, float), "stitch_bounds");
	func->u.st.encode = Memento_label(fz_malloc_array(ctx, k * 2, float), "stitch_encode");
	funcs = func->u.st.funcs;

	for (i = 0; i < k; i++)
	{
		sub = pdf_array_get(ctx, obj, i);
		funcs[i] = pdf_load_function_imp(ctx, sub, 1, func->n, cycle_up);

		func->size += pdf_function_size(ctx, funcs[i]);
		func->u.st.k ++;

		if (funcs[i]->m != func->m)
			fz_warn(ctx, "wrong number of inputs for sub function %d", i);
		if (funcs[i]->n != func->n)
			fz_warn(ctx, "wrong number of outputs for sub function %d", i);
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Bounds));
	if (!pdf_is_array(ctx, obj))
		fz_throw(ctx, FZ_ERROR_SYNTAX, "stitching function has no bounds");
	{
		if (pdf_array_len(ctx, obj) < k - 1)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "too few subfunction boundaries");
		if (pdf_array_len(ctx, obj) > k)
			fz_warn(ctx, "too many subfunction boundaries");

		for (i = 0; i < k - 1; i++)
		{
			num = pdf_array_get(ctx, obj, i);
			func->u.st.bounds[i] = pdf_to_real(ctx, num);
			if (i && func->u.st.bounds[i - 1] > func->u.st.bounds[i])
				fz_throw(ctx, FZ_ERROR_SYNTAX, "subfunction %d boundary out of range", i);
		}

		if (k > 1 && (func->domain[0][0] > func->u.st.bounds[0] ||
			func->domain[0][1] < func->u.st.bounds[k - 2]))
			fz_warn(ctx, "subfunction boundaries outside of input mapping");
	}

	for (i = 0; i < k; i++)
	{
		func->u.st.encode[i * 2 + 0] = 0;
		func->u.st.encode[i * 2 + 1] = 0;
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Encode));
	if (pdf_is_array(ctx, obj))
	{
		int ranges = fz_mini(k, pdf_array_len(ctx, obj) / 2);
		if (ranges != k)
			fz_warn(ctx, "wrong number of stitching function input mappings");

		for (i = 0; i < ranges; i++)
		{
			func->u.st.encode[i * 2 + 0] = pdf_array_get_real(ctx, obj, i * 2 + 0);
			func->u.st.encode[i * 2 + 1] = pdf_array_get_real(ctx, obj, i * 2 + 1);
		}
	}
}

static void
eval_stitching_func(fz_context *ctx, pdf_function *func, float in, float *out)
{
	float low, high;
	int k = func->u.st.k;
	float *bounds = func->u.st.bounds;
	int i;

	in = fz_clamp(in, func->domain[0][0], func->domain[0][1]);

	for (i = 0; i < k - 1; i++)
	{
		if (in < bounds[i])
			break;
	}

	if (i == 0 && k == 1)
	{
		low = func->domain[0][0];
		high = func->domain[0][1];
	}
	else if (i == 0)
	{
		low = func->domain[0][0];
		high = bounds[0];
	}
	else if (i == k - 1)
	{
		low = bounds[k - 2];
		high = func->domain[0][1];
	}
	else
	{
		low = bounds[i - 1];
		high = bounds[i];
	}

	in = lerp(in, low, high, func->u.st.encode[i * 2 + 0], func->u.st.encode[i * 2 + 1]);

	pdf_eval_function(ctx, func->u.st.funcs[i], &in, 1, out, func->n);
}

/*
 * Common
 */

static void
pdf_drop_function_imp(fz_context *ctx, fz_storable *func_)
{
	pdf_function *func = (pdf_function *)func_;
	int i;

	switch (func->type)
	{
	case SAMPLE:
		fz_free(ctx, func->u.sa.samples);
		break;
	case EXPONENTIAL:
		break;
	case STITCHING:
		for (i = 0; i < func->u.st.k; i++)
			pdf_drop_function(ctx, func->u.st.funcs[i]);
		fz_free(ctx, func->u.st.funcs);
		fz_free(ctx, func->u.st.bounds);
		fz_free(ctx, func->u.st.encode);
		break;
	case POSTSCRIPT:
		fz_free(ctx, func->u.p.code);
		break;
	}
	fz_free(ctx, func);
}

static void
pdf_eval_function_imp(fz_context *ctx, pdf_function *func, const float *in, float *out)
{
	switch (func->type)
	{
	case SAMPLE: eval_sample_func(ctx, func, in, out); break;
	case EXPONENTIAL: eval_exponential_func(ctx, func, *in, out); break;
	case STITCHING: eval_stitching_func(ctx, func, *in, out); break;
	case POSTSCRIPT: eval_postscript_func(ctx, func, in, out); break;
	}
}

void
pdf_eval_function(fz_context *ctx, pdf_function *func, const float *in, int inlen, float *out, int outlen)
{
	float fakein[MAX_M];
	float fakeout[MAX_N];
	int i;

	if (inlen < func->m)
	{
		for (i = 0; i < inlen; ++i)
			fakein[i] = in[i];
		for (; i < func->m; ++i)
			fakein[i] = 0;
		in = fakein;
	}

	if (outlen < func->n)
	{
		pdf_eval_function_imp(ctx, func, in, fakeout);
		for (i = 0; i < outlen; ++i)
			out[i] = fakeout[i];
	}
	else
	{
		pdf_eval_function_imp(ctx, func, in, out);
		for (i = func->n; i < outlen; ++i)
			out[i] = 0;
	}
}

static pdf_function *
pdf_load_function_imp(fz_context *ctx, pdf_obj *dict, int in, int out, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_function *func;
	pdf_obj *obj;
	int i;

	if (pdf_cycle(ctx, &cycle, cycle_up, dict))
		fz_throw(ctx, FZ_ERROR_SYNTAX, "recursive function");

	if ((func = pdf_find_item(ctx, pdf_drop_function_imp, dict)) != NULL)
		return func;

	func = fz_malloc_struct(ctx, pdf_function);
	FZ_INIT_STORABLE(func, 1, pdf_drop_function_imp);
	func->size = sizeof(*func);

	obj = pdf_dict_get(ctx, dict, PDF_NAME(FunctionType));
	func->type = pdf_to_int(ctx, obj);

	/* required for all */
	obj = pdf_dict_get(ctx, dict, PDF_NAME(Domain));
	func->m = fz_clampi(pdf_array_len(ctx, obj) / 2, 1, MAX_M);
	for (i = 0; i < func->m; i++)
	{
		func->domain[i][0] = pdf_array_get_real(ctx, obj, i * 2 + 0);
		func->domain[i][1] = pdf_array_get_real(ctx, obj, i * 2 + 1);
	}

	/* required for type0 and type4, optional otherwise */
	obj = pdf_dict_get(ctx, dict, PDF_NAME(Range));
	if (pdf_is_array(ctx, obj))
	{
		func->has_range = 1;
		func->n = fz_clampi(pdf_array_len(ctx, obj) / 2, 1, MAX_N);
		for (i = 0; i < func->n; i++)
		{
			func->range[i][0] = pdf_array_get_real(ctx, obj, i * 2 + 0);
			func->range[i][1] = pdf_array_get_real(ctx, obj, i * 2 + 1);
		}
	}
	else
	{
		func->has_range = 0;
		func->n = out;
	}

	if (func->m != in)
		fz_warn(ctx, "wrong number of function inputs");
	if (func->n != out)
		fz_warn(ctx, "wrong number of function outputs");

	fz_try(ctx)
	{
		switch (func->type)
		{
		case SAMPLE:
			load_sample_func(ctx, func, dict);
			break;

		case EXPONENTIAL:
			load_exponential_func(ctx, func, dict);
			break;

		case STITCHING:
			load_stitching_func(ctx, func, dict, &cycle);
			break;

		case POSTSCRIPT:
			load_postscript_func(ctx, func, dict);
			break;

		default:
			fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown function type (%d 0 R)", pdf_to_num(ctx, dict));
		}

		pdf_store_item(ctx, dict, func, func->size);
	}
	fz_catch(ctx)
	{
		pdf_drop_function(ctx, func);
		fz_rethrow(ctx);
	}

	return func;
}

pdf_function *
pdf_load_function(fz_context *ctx, pdf_obj *dict, int in, int out)
{
	return pdf_load_function_imp(ctx, dict, in, out, NULL);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <assert.h>

struct pdf_graft_map
{
	int refs;
	int len;
	pdf_document *src;
	pdf_document *dst;
	int *dst_from_src;
};

pdf_graft_map *
pdf_new_graft_map(fz_context *ctx, pdf_document *dst)
{
	pdf_graft_map *map = NULL;

	map = fz_malloc_struct(ctx, pdf_graft_map);

	map->dst = pdf_keep_document(ctx, dst);
	map->refs = 1;
	return map;
}

pdf_graft_map *
pdf_keep_graft_map(fz_context *ctx, pdf_graft_map *map)
{
	return fz_keep_imp(ctx, map, &map->refs);
}

void
pdf_drop_graft_map(fz_context *ctx, pdf_graft_map *map)
{
	if (fz_drop_imp(ctx, map, &map->refs))
	{
		pdf_drop_document(ctx, map->src);
		pdf_drop_document(ctx, map->dst);
		fz_free(ctx, map->dst_from_src);
		fz_free(ctx, map);
	}
}

pdf_obj *
pdf_graft_object(fz_context *ctx, pdf_document *dst, pdf_obj *obj)
{
	pdf_document *src;
	pdf_graft_map *map;

	/* Primitive objects are not bound to a document, so can be re-used as is. */
	src = pdf_get_bound_document(ctx, obj);
	if (src == NULL)
		return pdf_keep_obj(ctx, obj);

	map = pdf_new_graft_map(ctx, dst);

	fz_try(ctx)
		obj = pdf_graft_mapped_object(ctx, map, obj);
	fz_always(ctx)
		pdf_drop_graft_map(ctx, map);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return obj;
}

pdf_obj *
pdf_graft_mapped_object(fz_context *ctx, pdf_graft_map *map, pdf_obj *obj)
{
	pdf_obj *val, *key;
	pdf_obj *new_obj = NULL;
	pdf_obj *new_dict;
	pdf_obj *new_array;
	pdf_obj *ref = NULL;
	fz_buffer *buffer = NULL;
	pdf_document *src;
	int new_num, src_num, len, i;

	/* Primitive objects are not bound to a document, so can be re-used as is. */
	src = pdf_get_bound_document(ctx, obj);
	if (!src)
		return pdf_keep_obj(ctx, obj);

	if (map->src && src != map->src)
		fz_throw(ctx, FZ_ERROR_GENERIC, "grafted objects must all belong to the same source document");

	if (pdf_is_indirect(ctx, obj))
	{
		src_num = pdf_to_num(ctx, obj);

		if (map->src == NULL)
		{
			fz_try(ctx)
			{
				map->src = pdf_keep_document(ctx, src);
				map->len = pdf_xref_len(ctx, src);
				map->dst_from_src = fz_calloc(ctx, map->len, sizeof(int));
			}
			fz_catch(ctx)
			{
				pdf_drop_document(ctx, map->src);
				map->src = NULL;
				fz_rethrow(ctx);
			}
		}

		if (src_num < 1 || src_num >= map->len)
			fz_throw(ctx, FZ_ERROR_GENERIC, "source object number out of range");

		/* Check if we have done this one.  If yes, then just
		 * return our indirect ref */
		if (map->dst_from_src[src_num] != 0)
		{
			int dest_num = map->dst_from_src[src_num];
			return pdf_new_indirect(ctx, map->dst, dest_num, 0);
		}

		fz_var(buffer);
		fz_var(ref);
		fz_var(new_obj);

		fz_try(ctx)
		{
			/* Create new slot for our src object, set the mapping and call again
			 * using the resolved indirect reference */
			new_num = pdf_create_object(ctx, map->dst);
			map->dst_from_src[src_num] = new_num;
			new_obj = pdf_graft_mapped_object(ctx, map, pdf_resolve_indirect(ctx, obj));

			/* Return a ref to the new_obj making sure to attach any stream */
			pdf_update_object(ctx, map->dst, new_num, new_obj);
			ref = pdf_new_indirect(ctx, map->dst, new_num, 0);
			if (pdf_is_stream(ctx, obj))
			{
				buffer = pdf_load_raw_stream_number(ctx, src, src_num);
				pdf_update_stream(ctx, map->dst, ref, buffer, 1);
			}
		}
		fz_always(ctx)
		{
			pdf_drop_obj(ctx, new_obj);
			fz_drop_buffer(ctx, buffer);
		}
		fz_catch(ctx)
		{
			pdf_drop_obj(ctx, ref);
			fz_rethrow(ctx);
		}
		return ref;
	}
	else if (pdf_is_dict(ctx, obj))
	{
		len = pdf_dict_len(ctx, obj);
		new_dict = pdf_new_dict(ctx, map->dst, len);

		fz_try(ctx)
		{
			for (i = 0; i < len; i++)
			{
				key = pdf_dict_get_key(ctx, obj, i);
				val = pdf_dict_get_val(ctx, obj, i);
				pdf_dict_put_drop(ctx, new_dict, key, pdf_graft_mapped_object(ctx, map, val));
			}
		}
		fz_catch(ctx)
		{
			pdf_drop_obj(ctx, new_dict);
			fz_rethrow(ctx);
		}
		return new_dict;
	}
	else if (pdf_is_array(ctx, obj))
	{
		/* Step through the array items handling indirect refs */
		len = pdf_array_len(ctx, obj);
		new_array = pdf_new_array(ctx, map->dst, len);

		fz_try(ctx)
		{
			for (i = 0; i < len; i++)
			{
				val = pdf_array_get(ctx, obj, i);
				pdf_array_push_drop(ctx, new_array, pdf_graft_mapped_object(ctx, map, val));
			}
		}
		fz_catch(ctx)
		{
			pdf_drop_obj(ctx, new_array);
			fz_rethrow(ctx);
		}
		return new_array;
	}
	else
	{
		assert("This never happens" == NULL);
		return NULL;
	}
}

void pdf_graft_mapped_page(fz_context *ctx, pdf_graft_map *map, int page_to, pdf_document *src, int page_from)
{
	pdf_obj *page_ref;
	pdf_obj *page_dict = NULL;
	pdf_obj *obj;
	pdf_obj *ref = NULL;
	int i;
	pdf_document *dst = map->dst;

	/* Copy as few key/value pairs as we can. Do not include items that reference other pages. */
	static pdf_obj * const copy_list[] = {
		PDF_NAME(Contents),
		PDF_NAME(Resources),
		PDF_NAME(MediaBox),
		PDF_NAME(CropBox),
		PDF_NAME(BleedBox),
		PDF_NAME(TrimBox),
		PDF_NAME(ArtBox),
		PDF_NAME(Rotate),
		PDF_NAME(UserUnit)
	};

	fz_var(ref);
	fz_var(page_dict);

	fz_try(ctx)
	{
		page_ref = pdf_lookup_page_obj(ctx, src, page_from);

		/* Make a new page object dictionary to hold the items we copy from the source page. */
		page_dict = pdf_new_dict(ctx, dst, 4);

		pdf_dict_put(ctx, page_dict, PDF_NAME(Type), PDF_NAME(Page));

		for (i = 0; i < (int)nelem(copy_list); i++)
		{
			obj = pdf_dict_get_inheritable(ctx, page_ref, copy_list[i]);
			if (obj != NULL)
				pdf_dict_put_drop(ctx, page_dict, copy_list[i], pdf_graft_mapped_object(ctx, map, obj));
		}

		/* Add the page object to the destination document. */
		ref = pdf_add_object(ctx, dst, page_dict);

		/* Insert it into the page tree. */
		pdf_insert_page(ctx, dst, page_to, ref);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, page_dict);
		pdf_drop_obj(ctx, ref);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void pdf_graft_page(fz_context *ctx, pdf_document *dst, int page_to, pdf_document *src, int page_from)
{
	pdf_graft_map *map = pdf_new_graft_map(ctx, dst);
	fz_try(ctx)
		pdf_graft_mapped_page(ctx, map, page_to, src, page_from);
	fz_always(ctx)
		pdf_drop_graft_map(ctx, map);
	fz_catch(ctx)
		fz_rethrow(ctx);
}







mupdf-1.21.1-source/source/pdf/pdf-image.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

static fz_image *pdf_load_jpx(fz_context *ctx, pdf_document *doc, pdf_obj *dict, int forcemask);

static fz_image *
pdf_load_jpx_imp(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, pdf_obj *dict, fz_stream *cstm, int forcemask)
{
	fz_image *image = pdf_load_jpx(ctx, doc, dict, forcemask);

	if (forcemask)
	{
		fz_pixmap_image *cimg = (fz_pixmap_image *)image;
		fz_pixmap *mask_pixmap;
		fz_pixmap *tile = fz_pixmap_image_tile(ctx, cimg);

		if (tile->n != 1)
		{
			fz_pixmap *gray = fz_convert_pixmap(ctx, tile, fz_device_gray(ctx), NULL, NULL, fz_default_color_params, 0);
			fz_drop_pixmap(ctx, tile);
			tile = gray;
		}

		mask_pixmap = fz_alpha_from_gray(ctx, tile);
		fz_drop_pixmap(ctx, tile);
		fz_set_pixmap_image_tile(ctx, cimg, mask_pixmap);
	}

	return image;
}

static fz_image *
pdf_load_image_imp(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, pdf_obj *dict, fz_stream *cstm, int forcemask)
{
	fz_image *image = NULL;
	pdf_obj *obj, *res;

	int w, h, bpc, n;
	int imagemask;
	int interpolate;
	int indexed;
	fz_image *mask = NULL; /* explicit mask/soft mask image */
	int use_colorkey = 0;
	fz_colorspace *colorspace = NULL;
	float decode[FZ_MAX_COLORS * 2];
	int colorkey[FZ_MAX_COLORS * 2];
	int stride;

	int i;
	fz_compressed_buffer *buffer;

	/* special case for JPEG2000 images */
	if (pdf_is_jpx_image(ctx, dict))
		return pdf_load_jpx_imp(ctx, doc, rdb, dict, cstm, forcemask);

	w = pdf_to_int(ctx, pdf_dict_geta(ctx, dict, PDF_NAME(Width), PDF_NAME(W)));
	h = pdf_to_int(ctx, pdf_dict_geta(ctx, dict, PDF_NAME(Height), PDF_NAME(H)));
	bpc = pdf_to_int(ctx, pdf_dict_geta(ctx, dict, PDF_NAME(BitsPerComponent), PDF_NAME(BPC)));
	if (bpc == 0)
		bpc = 8;
	imagemask = pdf_to_bool(ctx, pdf_dict_geta(ctx, dict, PDF_NAME(ImageMask), PDF_NAME(IM)));
	interpolate = pdf_to_bool(ctx, pdf_dict_geta(ctx, dict, PDF_NAME(Interpolate), PDF_NAME(I)));

	indexed = 0;
	use_colorkey = 0;

	if (imagemask)
		bpc = 1;

	if (w <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image width is zero (or less)");
	if (h <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image height is zero (or less)");
	if (bpc <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image depth is zero (or less)");
	if (bpc > 16)
		fz_throw(ctx, FZ_ERROR_GENERIC, "image depth is too large: %d", bpc);
	if (w > (1 << 16))
		fz_throw(ctx, FZ_ERROR_GENERIC, "image is too wide");
	if (h > (1 << 16))
		fz_throw(ctx, FZ_ERROR_GENERIC, "image is too high");

	fz_var(mask);
	fz_var(image);
	fz_var(colorspace);

	fz_try(ctx)
	{
		obj = pdf_dict_geta(ctx, dict, PDF_NAME(ColorSpace), PDF_NAME(CS));
		if (obj && !imagemask && !forcemask)
		{
			/* colorspace resource lookup is only done for inline images */
			if (pdf_is_name(ctx, obj))
			{
				res = pdf_dict_get(ctx, pdf_dict_get(ctx, rdb, PDF_NAME(ColorSpace)), obj);
				if (res)
					obj = res;
			}

			colorspace = pdf_load_colorspace(ctx, obj);
			indexed = fz_colorspace_is_indexed(ctx, colorspace);

			n = fz_colorspace_n(ctx, colorspace);
		}
		else
		{
			n = 1;
		}

		obj = pdf_dict_geta(ctx, dict, PDF_NAME(Decode), PDF_NAME(D));
		if (obj)
		{
			for (i = 0; i < n * 2; i++)
				decode[i] = pdf_array_get_real(ctx, obj, i);
		}
		else if (fz_colorspace_is_lab(ctx, colorspace))
		{
			decode[0] = 0;
			decode[1] = 100;
			decode[2] = -128;
			decode[3] = 127;
			decode[4] = -128;
			decode[5] = 127;
		}
		else
		{
			float maxval = indexed ? (1 << bpc) - 1 : 1;
			for (i = 0; i < n * 2; i++)
				decode[i] = i & 1 ? maxval : 0;
		}

		obj = pdf_dict_geta(ctx, dict, PDF_NAME(SMask), PDF_NAME(Mask));
		if (pdf_is_dict(ctx, obj))
		{
			/* Not allowed for inline images or soft masks */
			if (cstm)
				fz_warn(ctx, "Ignoring invalid inline image soft mask");
			else if (forcemask)
				fz_warn(ctx, "Ignoring recursive image soft mask");
			else
			{
				mask = pdf_load_image_imp(ctx, doc, rdb, obj, NULL, 1);
				obj = pdf_dict_get(ctx, obj, PDF_NAME(Matte));
				if (pdf_is_array(ctx, obj))
				{
					use_colorkey = 1;
					for (i = 0; i < n; i++)
						colorkey[i] = fz_clamp(pdf_array_get_real(ctx, obj, i), 0, 1) * 255;
				}
			}
		}
		else if (pdf_is_array(ctx, obj))
		{
			use_colorkey = 1;
			for (i = 0; i < n * 2; i++)
			{
				if (!pdf_is_int(ctx, pdf_array_get(ctx, obj, i)))
				{
					fz_warn(ctx, "invalid value in color key mask");
					use_colorkey = 0;
				}
				colorkey[i] = pdf_array_get_int(ctx, obj, i);
			}
		}

		/* Do we load from a ref, or do we load an inline stream? */
		if (cstm == NULL)
		{
			/* Just load the compressed image data now and we can decode it on demand. */
			size_t worst_case = w * (size_t)h;
			worst_case = (worst_case * bpc + 7) >> 3;
			if (colorspace)
				worst_case *= colorspace->n;
			buffer = pdf_load_compressed_stream(ctx, doc, pdf_to_num(ctx, dict), worst_case);
			image = fz_new_image_from_compressed_buffer(ctx, w, h, bpc, colorspace, 96, 96, interpolate, imagemask, decode, use_colorkey ? colorkey : NULL, buffer, mask);
			image->invert_cmyk_jpeg = 0;
		}
		else
		{
			/* Inline stream */
			stride = (w * n * bpc + 7) / 8;
			image = fz_new_image_from_compressed_buffer(ctx, w, h, bpc, colorspace, 96, 96, interpolate, imagemask, decode, use_colorkey ? colorkey : NULL, NULL, mask);
			image->invert_cmyk_jpeg = 0;
			pdf_load_compressed_inline_image(ctx, doc, dict, stride * h, cstm, indexed, (fz_compressed_image *)image);
		}
	}
	fz_always(ctx)
	{
		fz_drop_colorspace(ctx, colorspace);
		fz_drop_image(ctx, mask);
	}
	fz_catch(ctx)
	{
		fz_drop_image(ctx, image);
		fz_rethrow(ctx);
	}
	return image;
}

fz_image *
pdf_load_inline_image(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, pdf_obj *dict, fz_stream *file)
{
	return pdf_load_image_imp(ctx, doc, rdb, dict, file, 0);
}

int
pdf_is_jpx_image(fz_context *ctx, pdf_obj *dict)
{
	pdf_obj *filter;
	int i, n;

	filter = pdf_dict_get(ctx, dict, PDF_NAME(Filter));
	if (pdf_name_eq(ctx, filter, PDF_NAME(JPXDecode)))
		return 1;
	n = pdf_array_len(ctx, filter);
	for (i = 0; i < n; i++)
		if (pdf_name_eq(ctx, pdf_array_get(ctx, filter, i), PDF_NAME(JPXDecode)))
			return 1;
	return 0;
}

static fz_image *
pdf_load_jpx(fz_context *ctx, pdf_document *doc, pdf_obj *dict, int forcemask)
{
	fz_buffer *buf = NULL;
	fz_colorspace *colorspace = NULL;
	fz_pixmap *pix = NULL;
	pdf_obj *obj;
	fz_image *mask = NULL;
	fz_image *img = NULL;

	fz_var(pix);
	fz_var(buf);
	fz_var(colorspace);
	fz_var(mask);

	buf = pdf_load_stream(ctx, dict);

	/* FIXME: We can't handle decode arrays for indexed images currently */
	fz_try(ctx)
	{
		unsigned char *data;
		size_t len;

		obj = pdf_dict_get(ctx, dict, PDF_NAME(ColorSpace));
		if (obj)
			colorspace = pdf_load_colorspace(ctx, obj);

		len = fz_buffer_storage(ctx, buf, &data);
		pix = fz_load_jpx(ctx, data, len, colorspace);

		obj = pdf_dict_geta(ctx, dict, PDF_NAME(SMask), PDF_NAME(Mask));
		if (pdf_is_dict(ctx, obj))
		{
			if (forcemask)
				fz_warn(ctx, "Ignoring recursive JPX soft mask");
			else
				mask = pdf_load_image_imp(ctx, doc, NULL, obj, NULL, 1);
		}

		obj = pdf_dict_geta(ctx, dict, PDF_NAME(Decode), PDF_NAME(D));
		if (obj && !fz_colorspace_is_indexed(ctx, colorspace))
		{
			float decode[FZ_MAX_COLORS * 2];
			int i;

			for (i = 0; i < pix->n * 2; i++)
				decode[i] = pdf_array_get_real(ctx, obj, i);

			fz_decode_tile(ctx, pix, decode);
		}

		img = fz_new_image_from_pixmap(ctx, pix, mask);
	}
	fz_always(ctx)
	{
		fz_drop_image(ctx, mask);
		fz_drop_pixmap(ctx, pix);
		fz_drop_colorspace(ctx, colorspace);
		fz_drop_buffer(ctx, buf);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return img;
}

fz_image *
pdf_load_image(fz_context *ctx, pdf_document *doc, pdf_obj *dict)
{
	fz_image *image;

	if ((image = pdf_find_item(ctx, fz_drop_image_imp, dict)) != NULL)
		return image;

	image = pdf_load_image_imp(ctx, doc, NULL, dict, NULL, 0);
	pdf_store_item(ctx, dict, image, fz_image_size(ctx, image));
	return image;
}

struct jbig2_segment_header {
	int number;
	int flags;
	/* referred-to-segment numbers */
	int page;
	int length;
};

/* coverity[-tainted_data_return] */
static uint32_t getu32(const unsigned char *data)
{
	return ((uint32_t)data[0]<<24) | ((uint32_t)data[1]<<16) | ((uint32_t)data[2]<<8) | (uint32_t)data[3];
}

static size_t
pdf_parse_jbig2_segment_header(fz_context *ctx,
	const unsigned char *data, const unsigned char *end,
	struct jbig2_segment_header *info)
{
	uint32_t rts;
	size_t n = 5;

	if (data + 11 > end) return 0;

	info->number = getu32(data);
	info->flags = data[4];

	rts = (data[5] >> 5) & 0x7;
	if (rts == 7)
	{
		rts = getu32(data+5) & 0x1FFFFFFF;
		n += 4 + (rts + 1) / 8;
	}
	else
	{
		n += 1;
	}

	if (info->number <= 256)
		n += rts;
	else if (info->number <= 65536)
		n += rts * 2;
	else
		n += rts * 4;

	if (info->flags & 0x40)
	{
		if (data + n + 4 > end) return 0;
		info->page = getu32(data+n);
		n += 4;
	}
	else
	{
		if (data + n + 1 > end) return 0;
		info->page = data[n];
		n += 1;
	}

	if (data + n + 4 > end) return 0;
	info->length = getu32(data+n);
	return n + 4;
}

static void
pdf_copy_jbig2_segments(fz_context *ctx, fz_buffer *output, const unsigned char *data, size_t size, int page)
{
	struct jbig2_segment_header info;
	const unsigned char *end = data + size;
	size_t n;
	int type;

	while (data < end)
	{
		n = pdf_parse_jbig2_segment_header(ctx, data, end, &info);
		if (n == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "truncated jbig2 segment header");

		/* omit end of page, end of file, and segments for other pages */
		type = (info.flags & 63);
		if (type == 49 || type == 51 || (info.page > 0 && info.page != page))
		{
			data += n;
			data += info.length;
		}
		else
		{
			fz_append_data(ctx, output, data, n);
			data += n;
			if (data + info.length > end)
				fz_throw(ctx, FZ_ERROR_GENERIC, "truncated jbig2 segment data");
			fz_append_data(ctx, output, data, info.length);
			data += info.length;
		}
	}
}

static void
pdf_copy_jbig2_random_segments(fz_context *ctx, fz_buffer *output, const unsigned char *data, size_t size, int page)
{
	struct jbig2_segment_header info;
	const unsigned char *header = data;
	const unsigned char *header_end;
	const unsigned char *end = data + size;
	size_t n;
	int type;

	/* Skip headers until end-of-file segment is found. */
	while (data < end)
	{
		n = pdf_parse_jbig2_segment_header(ctx, data, end, &info);
		if (n == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "truncated jbig2 segment header");
		data += n;
		if ((info.flags & 63) == 51)
			break;
	}
	if (data >= end)
		fz_throw(ctx, FZ_ERROR_GENERIC, "truncated jbig2 segment header");

	/* Copy segment headers and segment data */
	header_end = data;
	while (data < end && header < header_end)
	{
		n = pdf_parse_jbig2_segment_header(ctx, header, header_end, &info);
		if (n == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "truncated jbig2 segment header");

		/* omit end of page, end of file, and segments for other pages */
		type = (info.flags & 63);
		if (type == 49 || type == 51 || (info.page > 0 && info.page != page))
		{
			header += n;
			data += info.length;
		}
		else
		{
			fz_append_data(ctx, output, header, n);
			header += n;
			if (data + info.length > end)
				fz_throw(ctx, FZ_ERROR_GENERIC, "truncated jbig2 segment data");
			fz_append_data(ctx, output, data, info.length);
			data += info.length;
		}
	}
}

static fz_buffer *
pdf_jbig2_stream_from_file(fz_context *ctx, fz_buffer *input, fz_jbig2_globals *globals_, int embedded, int page)
{
	fz_buffer *globals = fz_jbig2_globals_data(ctx, globals_);
	size_t globals_size = globals ? globals->len : 0;
	fz_buffer *output;
	int flags;
	size_t header = 9;

	if (globals_size == 0 && embedded)
		return fz_keep_buffer(ctx, input);

	if (!embedded)
	{
		if (input->len < 9)
			return NULL; /* not enough data! */
		flags = input->data[8];
		if ((flags & 2) == 0)
		{
			if (input->len < 13)
				return NULL; /* not enough data! */
			header = 13;
		}
	}

	output = fz_new_buffer(ctx, input->len + globals_size);
	fz_try(ctx)
	{
		if (globals_size > 0)
			fz_append_buffer(ctx, output, globals);
		if (embedded)
			fz_append_buffer(ctx, output, input);
		else
		{
			if ((flags & 1) == 0)
				pdf_copy_jbig2_random_segments(ctx, output, input->data + header, input->len - header, page);
			else
				pdf_copy_jbig2_segments(ctx, output, input->data + header, input->len - header, page);
		}
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, output);
		fz_rethrow(ctx);
	}

	return output;
}

pdf_obj *
pdf_add_image(fz_context *ctx, pdf_document *doc, fz_image *image)
{
	fz_pixmap *pixmap = NULL;
	pdf_obj *imobj = NULL;
	pdf_obj *dp;
	fz_buffer *buffer = NULL;
	fz_compressed_buffer *cbuffer;
	fz_pixmap *smask_pixmap = NULL;
	fz_image *smask_image = NULL;
	int i, n;

	fz_var(pixmap);
	fz_var(buffer);
	fz_var(imobj);
	fz_var(smask_pixmap);
	fz_var(smask_image);

	pdf_begin_operation(ctx, doc, "Add image");

	fz_try(ctx)
	{
		/* If we can maintain compression, do so */
		cbuffer = fz_compressed_image_buffer(ctx, image);

		imobj = pdf_add_new_dict(ctx, doc, 3);

		dp = pdf_dict_put_dict(ctx, imobj, PDF_NAME(DecodeParms), 3);
		pdf_dict_put(ctx, imobj, PDF_NAME(Type), PDF_NAME(XObject));
		pdf_dict_put(ctx, imobj, PDF_NAME(Subtype), PDF_NAME(Image));

		if (cbuffer)
		{
			fz_compression_params *cp = &cbuffer->params;
			switch (cp->type)
			{
			default:
				goto unknown_compression;
			case FZ_IMAGE_RAW:
				break;
			case FZ_IMAGE_JPEG:
				if (cp->u.jpeg.color_transform != -1)
					pdf_dict_put_int(ctx, dp, PDF_NAME(ColorTransform), cp->u.jpeg.color_transform);
				pdf_dict_put(ctx, imobj, PDF_NAME(Filter), PDF_NAME(DCTDecode));
				break;
			case FZ_IMAGE_JPX:
				if (cp->u.jpx.smask_in_data)
					pdf_dict_put_int(ctx, dp, PDF_NAME(SMaskInData), cp->u.jpx.smask_in_data);
				pdf_dict_put(ctx, imobj, PDF_NAME(Filter), PDF_NAME(JPXDecode));
				break;
			case FZ_IMAGE_JBIG2:
				buffer = pdf_jbig2_stream_from_file(ctx, cbuffer->buffer,
					cp->u.jbig2.globals,
					cp->u.jbig2.embedded,
					1);
				if (!buffer)
					goto unknown_compression;
				pdf_dict_put(ctx, imobj, PDF_NAME(Filter), PDF_NAME(JBIG2Decode));
				break;
			case FZ_IMAGE_FAX:
				if (cp->u.fax.columns)
					pdf_dict_put_int(ctx, dp, PDF_NAME(Columns), cp->u.fax.columns);
				if (cp->u.fax.rows)
					pdf_dict_put_int(ctx, dp, PDF_NAME(Rows), cp->u.fax.rows);
				if (cp->u.fax.k)
					pdf_dict_put_int(ctx, dp, PDF_NAME(K), cp->u.fax.k);
				if (cp->u.fax.end_of_line)
					pdf_dict_put_bool(ctx, dp, PDF_NAME(EndOfLine), cp->u.fax.end_of_line);
				if (cp->u.fax.encoded_byte_align)
					pdf_dict_put_bool(ctx, dp, PDF_NAME(EncodedByteAlign), cp->u.fax.encoded_byte_align);
				if (cp->u.fax.end_of_block)
					pdf_dict_put_bool(ctx, dp, PDF_NAME(EndOfBlock), cp->u.fax.end_of_block);
				if (cp->u.fax.black_is_1)
					pdf_dict_put_bool(ctx, dp, PDF_NAME(BlackIs1), cp->u.fax.black_is_1);
				if (cp->u.fax.damaged_rows_before_error)
					pdf_dict_put_int(ctx, dp, PDF_NAME(DamagedRowsBeforeError), cp->u.fax.damaged_rows_before_error);
				pdf_dict_put(ctx, imobj, PDF_NAME(Filter), PDF_NAME(CCITTFaxDecode));
				break;
			case FZ_IMAGE_FLATE:
				if (cp->u.flate.columns)
					pdf_dict_put_int(ctx, dp, PDF_NAME(Columns), cp->u.flate.columns);
				if (cp->u.flate.colors)
					pdf_dict_put_int(ctx, dp, PDF_NAME(Colors), cp->u.flate.colors);
				if (cp->u.flate.predictor)
					pdf_dict_put_int(ctx, dp, PDF_NAME(Predictor), cp->u.flate.predictor);
				if (cp->u.flate.bpc)
					pdf_dict_put_int(ctx, dp, PDF_NAME(BitsPerComponent), cp->u.flate.bpc);
				pdf_dict_put(ctx, imobj, PDF_NAME(Filter), PDF_NAME(FlateDecode));
				break;
			case FZ_IMAGE_LZW:
				if (cp->u.lzw.columns)
					pdf_dict_put_int(ctx, dp, PDF_NAME(Columns), cp->u.lzw.columns);
				if (cp->u.lzw.colors)
					pdf_dict_put_int(ctx, dp, PDF_NAME(Colors), cp->u.lzw.colors);
				if (cp->u.lzw.predictor)
					pdf_dict_put_int(ctx, dp, PDF_NAME(Predictor), cp->u.lzw.predictor);
				if (cp->u.lzw.early_change)
					pdf_dict_put_int(ctx, dp, PDF_NAME(EarlyChange), cp->u.lzw.early_change);
				if (cp->u.lzw.bpc)
					pdf_dict_put_int(ctx, dp, PDF_NAME(BitsPerComponent), cp->u.lzw.bpc);
				pdf_dict_put(ctx, imobj, PDF_NAME(Filter), PDF_NAME(LZWDecode));
				break;
			case FZ_IMAGE_RLD:
				pdf_dict_put(ctx, imobj, PDF_NAME(Filter), PDF_NAME(RunLengthDecode));
				break;
			}

			if (!pdf_dict_len(ctx, dp))
				pdf_dict_del(ctx, imobj, PDF_NAME(DecodeParms));

			pdf_dict_put_int(ctx, imobj, PDF_NAME(BitsPerComponent), image->bpc);
			pdf_dict_put_int(ctx, imobj, PDF_NAME(Width), image->w);
			pdf_dict_put_int(ctx, imobj, PDF_NAME(Height), image->h);

			if (!buffer)
				buffer = fz_keep_buffer(ctx, cbuffer->buffer);

			if (image->use_decode)
			{
				pdf_obj *ary = pdf_dict_put_array(ctx, imobj, PDF_NAME(Decode), image->n * 2);
				for (i = 0; i < image->n * 2; ++i)
					pdf_array_push_real(ctx, ary, image->decode[i]);
			}
		}
		else
		{
unknown_compression:

			pixmap = fz_get_pixmap_from_image(ctx, image, NULL, NULL, NULL, NULL);
			n = pixmap->n - pixmap->alpha - pixmap->s; /* number of colorants */
			if (n == 0)
				n = 1; /* treat pixmaps with only alpha or spots as grayscale */

			pdf_dict_put_int(ctx, imobj, PDF_NAME(Width), pixmap->w);
			pdf_dict_put_int(ctx, imobj, PDF_NAME(Height), pixmap->h);

			if (fz_is_pixmap_monochrome(ctx, pixmap))
			{
				int stride = (image->w + 7) / 8;
				int h = pixmap->h;
				int w = pixmap->w;
				unsigned char *s = pixmap->samples;
				unsigned char *d = fz_calloc(ctx, h, stride);
				buffer = fz_new_buffer_from_data(ctx, d, (size_t)h * stride);

				pdf_dict_put_int(ctx, imobj, PDF_NAME(BitsPerComponent), 1);

				while (h--)
				{
					int x;
					for (x = 0; x < w; ++x)
						if (s[x] > 0)
							d[x>>3] |= 1 << (7 - (x & 7));
					s += pixmap->stride;
					d += stride;
				}
			}
			else
			{
				size_t size = (size_t)pixmap->w * n;
				int h = pixmap->h;
				unsigned char *s = pixmap->samples;
				unsigned char *d = Memento_label(fz_malloc(ctx, size * h), "pdf_image_samples");
				buffer = fz_new_buffer_from_data(ctx, d, size * h);

				pdf_dict_put_int(ctx, imobj, PDF_NAME(BitsPerComponent), 8);

				if (n == pixmap->n)
				{
					/* If we use all channels, we can copy the data as is. */
					while (h--)
					{
						memcpy(d, s, size);
						d += size;
						s += pixmap->stride;
					}
				}
				else
				{
					size_t line_skip;
					int skip;

					/* Need to extract the alpha into a SMask and remove spot planes. */
					/* TODO: convert spots to colors. */

					if (pixmap->alpha && !image->mask)
					{
						smask_pixmap = fz_new_pixmap_from_alpha_channel(ctx, pixmap);
						smask_image = fz_new_image_from_pixmap(ctx, smask_pixmap, NULL);
						pdf_dict_put_drop(ctx, imobj, PDF_NAME(SMask), pdf_add_image(ctx, doc, smask_image));
						fz_drop_image(ctx, smask_image);
						smask_image = NULL;
						fz_drop_pixmap(ctx, smask_pixmap);
						smask_pixmap = NULL;
					}

					line_skip = pixmap->stride - pixmap->w * (size_t)pixmap->n;
					skip = pixmap->n - n;
					if (pixmap->alpha)
					{
						int n1 = pixmap->n-1;
						while (h--)
						{
							int w = pixmap->w;
							while (w--)
							{
								int a = s[n1];
								int inva = a ? 255 * 256 / a : 0;
								int k;
								for (k = 0; k < n; k++)
									*d++ = (*s++ * inva) >> 8;
								s += skip;
							}
							s += line_skip;
						}
					}
					else
					{
						while (h--)
						{
							int w = pixmap->w;
							while (w--)
							{
								int k;
								for (k = 0; k < n; ++k)
									*d++ = *s++;
								s += skip;
							}
							s += line_skip;
						}
					}
				}
			}
		}

		if (image->imagemask)
		{
			pdf_dict_put_bool(ctx, imobj, PDF_NAME(ImageMask), 1);
		}
		else
		{
			fz_colorspace *cs;

			cs = pixmap ? pixmap->colorspace : image->colorspace;
			switch (fz_colorspace_type(ctx, cs))
			{
			case FZ_COLORSPACE_INDEXED:
				{
					fz_colorspace *basecs;
					unsigned char *lookup = NULL;
					int high = 0;
					int basen;
					pdf_obj *arr;

					basecs = cs->u.indexed.base;
					high = cs->u.indexed.high;
					lookup = cs->u.indexed.lookup;
					basen = basecs->n;

					arr = pdf_dict_put_array(ctx, imobj, PDF_NAME(ColorSpace), 4);

					pdf_array_push(ctx, arr, PDF_NAME(Indexed));
					switch (fz_colorspace_type(ctx, basecs))
					{
					case FZ_COLORSPACE_GRAY:
						pdf_array_push(ctx, arr, PDF_NAME(DeviceGray));
						break;
					case FZ_COLORSPACE_RGB:
						pdf_array_push(ctx, arr, PDF_NAME(DeviceRGB));
						break;
					case FZ_COLORSPACE_CMYK:
						pdf_array_push(ctx, arr, PDF_NAME(DeviceCMYK));
						break;
					default:
						// TODO: convert to RGB!
						fz_throw(ctx, FZ_ERROR_GENERIC, "only indexed Gray, RGB, and CMYK colorspaces supported");
						break;
					}

					pdf_array_push_int(ctx, arr, high);
					pdf_array_push_string(ctx, arr, (char *) lookup, (size_t)basen * (high + 1));
				}
				break;
			case FZ_COLORSPACE_NONE:
			case FZ_COLORSPACE_GRAY:
				pdf_dict_put(ctx, imobj, PDF_NAME(ColorSpace), PDF_NAME(DeviceGray));
				break;
			case FZ_COLORSPACE_RGB:
				pdf_dict_put(ctx, imobj, PDF_NAME(ColorSpace), PDF_NAME(DeviceRGB));
				break;
			case FZ_COLORSPACE_CMYK:
				pdf_dict_put(ctx, imobj, PDF_NAME(ColorSpace), PDF_NAME(DeviceCMYK));
				break;
			default:
				// TODO: convert to RGB!
				fz_throw(ctx, FZ_ERROR_GENERIC, "only Gray, RGB, and CMYK colorspaces supported");
				break;
			}
		}

		if (image->mask)
		{
			if (image->mask->imagemask)
				pdf_dict_put_drop(ctx, imobj, PDF_NAME(Mask), pdf_add_image(ctx, doc, image->mask));
			else
				pdf_dict_put_drop(ctx, imobj, PDF_NAME(SMask), pdf_add_image(ctx, doc, image->mask));
		}

		pdf_update_stream(ctx, doc, imobj, buffer, 1);
	}
	fz_always(ctx)
	{
		fz_drop_image(ctx, smask_image);
		fz_drop_pixmap(ctx, smask_pixmap);
		fz_drop_pixmap(ctx, pixmap);
		fz_drop_buffer(ctx, buffer);
		pdf_end_operation(ctx, doc);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, imobj);
		fz_rethrow(ctx);
	}
	return imobj;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <string.h>
#include <math.h>

/* Maximum number of errors before aborting */
#define MAX_SYNTAX_ERRORS 100

void *
pdf_new_processor(fz_context *ctx, int size)
{
	pdf_processor *ret = Memento_label(fz_calloc(ctx, 1, size), "pdf_processor");
	ret->refs = 1;
	return ret;
}

pdf_processor *
pdf_keep_processor(fz_context *ctx, pdf_processor *proc)
{
	return fz_keep_imp(ctx, proc, &proc->refs);
}

void
pdf_close_processor(fz_context *ctx, pdf_processor *proc)
{
	if (proc && proc->close_processor)
	{
		proc->close_processor(ctx, proc);
		proc->close_processor = NULL;
	}
}

void
pdf_drop_processor(fz_context *ctx, pdf_processor *proc)
{
	if (fz_drop_imp(ctx, proc, &proc->refs))
	{
		if (proc->close_processor)
			fz_warn(ctx, "dropping unclosed PDF processor");
		if (proc->drop_processor)
			proc->drop_processor(ctx, proc);
		fz_free(ctx, proc);
	}
}

static void
pdf_init_csi(fz_context *ctx, pdf_csi *csi, pdf_document *doc, pdf_obj *rdb, pdf_lexbuf *buf, fz_cookie *cookie)
{
	memset(csi, 0, sizeof *csi);
	csi->doc = doc;
	csi->rdb = rdb;
	csi->buf = buf;
	csi->cookie = cookie;
}

static void
pdf_clear_stack(fz_context *ctx, pdf_csi *csi)
{
	int i;

	pdf_drop_obj(ctx, csi->obj);
	csi->obj = NULL;

	csi->name[0] = 0;
	csi->string_len = 0;
	for (i = 0; i < csi->top; i++)
		csi->stack[i] = 0;

	csi->top = 0;
}

static pdf_font_desc *
pdf_try_load_font(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, pdf_obj *font, fz_cookie *cookie)
{
	pdf_font_desc *desc = NULL;
	fz_try(ctx)
		desc = pdf_load_font(ctx, doc, rdb, font);
	fz_catch(ctx)
	{
		if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
			if (cookie)
				cookie->incomplete++;
	}
	if (desc == NULL)
		desc = pdf_load_hail_mary_font(ctx, doc);
	return desc;
}

static fz_image *
parse_inline_image(fz_context *ctx, pdf_csi *csi, fz_stream *stm, char *csname, int cslen)
{
	pdf_document *doc = csi->doc;
	pdf_obj *rdb = csi->rdb;
	pdf_obj *obj = NULL;
	pdf_obj *cs;
	fz_image *img = NULL;
	int ch, found;

	fz_var(obj);
	fz_var(img);

	fz_try(ctx)
	{
		obj = pdf_parse_dict(ctx, doc, stm, &doc->lexbuf.base);

		if (csname)
		{
			cs = pdf_dict_get(ctx, obj, PDF_NAME(CS));
			if (!pdf_is_indirect(ctx, cs) && pdf_is_name(ctx, cs))
				fz_strlcpy(csname, pdf_to_name(ctx, cs), cslen);
			else
				csname[0] = 0;
		}

		/* read whitespace after ID keyword */
		ch = fz_read_byte(ctx, stm);
		if (ch == '\r')
			if (fz_peek_byte(ctx, stm) == '\n')
				fz_read_byte(ctx, stm);

		img = pdf_load_inline_image(ctx, doc, rdb, obj, stm);

		/* find EI */
		found = 0;
		ch = fz_read_byte(ctx, stm);
		do
		{
			while (ch != 'E' && ch != EOF)
				ch = fz_read_byte(ctx, stm);
			if (ch == 'E')
			{
				ch = fz_read_byte(ctx, stm);
				if (ch == 'I')
				{
					ch = fz_peek_byte(ctx, stm);
					if (ch == ' ' || ch <= 32 || ch == '<' || ch == '/')
					{
						found = 1;
						break;
					}
				}
			}
		} while (ch != EOF);
		if (!found)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "syntax error after inline image");
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, obj);
	}
	fz_catch(ctx)
	{
		fz_drop_image(ctx, img);
		fz_rethrow(ctx);
	}

	return img;
}

static void
pdf_process_extgstate(fz_context *ctx, pdf_processor *proc, pdf_csi *csi, pdf_obj *dict)
{
	pdf_obj *obj;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(LW));
	if (pdf_is_number(ctx, obj) && proc->op_w)
		proc->op_w(ctx, proc, pdf_to_real(ctx, obj));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(LC));
	if (pdf_is_int(ctx, obj) && proc->op_J)
		proc->op_J(ctx, proc, fz_clampi(pdf_to_int(ctx, obj), 0, 2));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(LJ));
	if (pdf_is_int(ctx, obj) && proc->op_j)
		proc->op_j(ctx, proc, fz_clampi(pdf_to_int(ctx, obj), 0, 2));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(ML));
	if (pdf_is_number(ctx, obj) && proc->op_M)
		proc->op_M(ctx, proc, pdf_to_real(ctx, obj));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(D));
	if (pdf_is_array(ctx, obj) && proc->op_d)
	{
		pdf_obj *dash_array = pdf_array_get(ctx, obj, 0);
		pdf_obj *dash_phase = pdf_array_get(ctx, obj, 1);
		proc->op_d(ctx, proc, dash_array, pdf_to_real(ctx, dash_phase));
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(RI));
	if (pdf_is_name(ctx, obj) && proc->op_ri)
		proc->op_ri(ctx, proc, pdf_to_name(ctx, obj));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(FL));
	if (pdf_is_number(ctx, obj) && proc->op_i)
		proc->op_i(ctx, proc, pdf_to_real(ctx, obj));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Font));
	if (pdf_is_array(ctx, obj) && proc->op_Tf)
	{
		pdf_obj *font_ref = pdf_array_get(ctx, obj, 0);
		pdf_obj *font_size = pdf_array_get(ctx, obj, 1);
		pdf_font_desc *font;
		if (pdf_is_dict(ctx, font_ref))
			font = pdf_try_load_font(ctx, csi->doc, csi->rdb, font_ref, csi->cookie);
		else
			font = pdf_load_hail_mary_font(ctx, csi->doc);
		fz_try(ctx)
			proc->op_Tf(ctx, proc, "ExtGState", font, pdf_to_real(ctx, font_size));
		fz_always(ctx)
			pdf_drop_font(ctx, font);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}

	/* overprint and color management */

	obj = pdf_dict_get(ctx, dict, PDF_NAME(OP));
	if (pdf_is_bool(ctx, obj) && proc->op_gs_OP)
		proc->op_gs_OP(ctx, proc, pdf_to_bool(ctx, obj));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(op));
	if (pdf_is_bool(ctx, obj) && proc->op_gs_op)
		proc->op_gs_op(ctx, proc, pdf_to_bool(ctx, obj));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(OPM));
	if (pdf_is_int(ctx, obj) && proc->op_gs_OPM)
		proc->op_gs_OPM(ctx, proc, pdf_to_int(ctx, obj));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(UseBlackPtComp));
	if (pdf_is_name(ctx, obj) && proc->op_gs_UseBlackPtComp)
		proc->op_gs_UseBlackPtComp(ctx, proc, obj);

	/* transfer functions */

	obj = pdf_dict_get(ctx, dict, PDF_NAME(TR2));
	if (pdf_is_name(ctx, obj))
		if (!pdf_name_eq(ctx, obj, PDF_NAME(Identity)) && !pdf_name_eq(ctx, obj, PDF_NAME(Default)))
			fz_warn(ctx, "ignoring transfer function");
	if (!obj) /* TR is ignored in the presence of TR2 */
	{
		pdf_obj *tr = pdf_dict_get(ctx, dict, PDF_NAME(TR));
		if (pdf_is_name(ctx, tr))
			if (!pdf_name_eq(ctx, tr, PDF_NAME(Identity)))
				fz_warn(ctx, "ignoring transfer function");
	}

	/* transparency state */

	obj = pdf_dict_get(ctx, dict, PDF_NAME(CA));
	if (pdf_is_number(ctx, obj) && proc->op_gs_CA)
		proc->op_gs_CA(ctx, proc, pdf_to_real(ctx, obj));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(ca));
	if (pdf_is_number(ctx, obj) && proc->op_gs_ca)
		proc->op_gs_ca(ctx, proc, pdf_to_real(ctx, obj));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(BM));
	if (pdf_is_array(ctx, obj))
		obj = pdf_array_get(ctx, obj, 0);
	if (pdf_is_name(ctx, obj) && proc->op_gs_BM)
		proc->op_gs_BM(ctx, proc, pdf_to_name(ctx, obj));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(SMask));
	if (proc->op_gs_SMask)
	{
		if (pdf_is_dict(ctx, obj))
		{
			pdf_obj *xobj, *s, *bc, *tr;
			float softmask_bc[FZ_MAX_COLORS];
			fz_colorspace *colorspace;
			int colorspace_n = 1;
			int k, luminosity;

			xobj = pdf_dict_get(ctx, obj, PDF_NAME(G));

			colorspace = pdf_xobject_colorspace(ctx, xobj);
			if (colorspace)
				colorspace_n = fz_colorspace_n(ctx, colorspace);

			/* Default background color is black. */
			for (k = 0; k < colorspace_n; k++)
				softmask_bc[k] = 0;
			/* Which in CMYK means not all zeros! This should really be
			 * a test for subtractive color spaces, but this will have
			 * to do for now. */
			if (fz_colorspace_is_cmyk(ctx, colorspace))
				softmask_bc[3] = 1.0f;
			fz_drop_colorspace(ctx, colorspace);

			bc = pdf_dict_get(ctx, obj, PDF_NAME(BC));
			if (pdf_is_array(ctx, bc))
			{
				for (k = 0; k < colorspace_n; k++)
					softmask_bc[k] = pdf_array_get_real(ctx, bc, k);
			}

			s = pdf_dict_get(ctx, obj, PDF_NAME(S));
			if (pdf_name_eq(ctx, s, PDF_NAME(Luminosity)))
				luminosity = 1;
			else
				luminosity = 0;

			tr = pdf_dict_get(ctx, obj, PDF_NAME(TR));
			if (tr && !pdf_name_eq(ctx, tr, PDF_NAME(Identity)))
				fz_warn(ctx, "ignoring transfer function");

			proc->op_gs_SMask(ctx, proc, xobj, csi->rdb, softmask_bc, luminosity);
		}
		else if (pdf_is_name(ctx, obj) && pdf_name_eq(ctx, obj, PDF_NAME(None)))
		{
			proc->op_gs_SMask(ctx, proc, NULL, NULL, NULL, 0);
		}
	}
}

static void
pdf_process_Do(fz_context *ctx, pdf_processor *proc, pdf_csi *csi)
{
	pdf_obj *xres, *xobj, *subtype;

	xres = pdf_dict_get(ctx, csi->rdb, PDF_NAME(XObject));
	xobj = pdf_dict_gets(ctx, xres, csi->name);
	if (!xobj)
		fz_throw(ctx, FZ_ERROR_MINOR, "cannot find XObject resource '%s'", csi->name);
	subtype = pdf_dict_get(ctx, xobj, PDF_NAME(Subtype));
	if (pdf_name_eq(ctx, subtype, PDF_NAME(Form)))
	{
		pdf_obj *st = pdf_dict_get(ctx, xobj, PDF_NAME(Subtype2));
		if (st)
			subtype = st;
	}
	if (!pdf_is_name(ctx, subtype))
		fz_throw(ctx, FZ_ERROR_MINOR, "no XObject subtype specified");

	if (pdf_is_ocg_hidden(ctx, csi->doc, csi->rdb, proc->usage, pdf_dict_get(ctx, xobj, PDF_NAME(OC))))
		return;

	if (pdf_name_eq(ctx, subtype, PDF_NAME(Form)))
	{
		if (proc->op_Do_form)
			proc->op_Do_form(ctx, proc, csi->name, xobj, csi->rdb);
	}

	else if (pdf_name_eq(ctx, subtype, PDF_NAME(Image)))
	{
		if (proc->op_Do_image)
		{
			fz_image *image = pdf_load_image(ctx, csi->doc, xobj);
			fz_try(ctx)
				proc->op_Do_image(ctx, proc, csi->name, image);
			fz_always(ctx)
				fz_drop_image(ctx, image);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
	}

	else if (!strcmp(pdf_to_name(ctx, subtype), "PS"))
		fz_warn(ctx, "ignoring XObject with subtype PS");
	else
		fz_warn(ctx, "ignoring XObject with unknown subtype: '%s'", pdf_to_name(ctx, subtype));
}

static void
pdf_process_CS(fz_context *ctx, pdf_processor *proc, pdf_csi *csi, int stroke)
{
	fz_colorspace *cs;

	if (!proc->op_CS || !proc->op_cs)
		return;

	if (!strcmp(csi->name, "Pattern"))
	{
		if (stroke)
			proc->op_CS(ctx, proc, "Pattern", NULL);
		else
			proc->op_cs(ctx, proc, "Pattern", NULL);
		return;
	}

	if (!strcmp(csi->name, "DeviceGray"))
		cs = fz_keep_colorspace(ctx, fz_device_gray(ctx));
	else if (!strcmp(csi->name, "DeviceRGB"))
		cs = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
	else if (!strcmp(csi->name, "DeviceCMYK"))
		cs = fz_keep_colorspace(ctx, fz_device_cmyk(ctx));
	else
	{
		pdf_obj *csres, *csobj;
		csres = pdf_dict_get(ctx, csi->rdb, PDF_NAME(ColorSpace));
		csobj = pdf_dict_gets(ctx, csres, csi->name);
		if (!csobj)
			fz_throw(ctx, FZ_ERROR_MINOR, "cannot find ColorSpace resource '%s'", csi->name);
		if (pdf_is_array(ctx, csobj) && pdf_array_len(ctx, csobj) == 1 && pdf_name_eq(ctx, pdf_array_get(ctx, csobj, 0), PDF_NAME(Pattern)))
		{
			if (stroke)
				proc->op_CS(ctx, proc, "Pattern", NULL);
			else
				proc->op_cs(ctx, proc, "Pattern", NULL);
			return;
		}
		cs = pdf_load_colorspace(ctx, csobj);
	}

	fz_try(ctx)
	{
		if (stroke)
			proc->op_CS(ctx, proc, csi->name, cs);
		else
			proc->op_cs(ctx, proc, csi->name, cs);
	}
	fz_always(ctx)
		fz_drop_colorspace(ctx, cs);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pdf_process_SC(fz_context *ctx, pdf_processor *proc, pdf_csi *csi, int stroke)
{
	if (csi->name[0])
	{
		pdf_obj *patres, *patobj, *type;

		patres = pdf_dict_get(ctx, csi->rdb, PDF_NAME(Pattern));
		patobj = pdf_dict_gets(ctx, patres, csi->name);
		if (!patobj)
			fz_throw(ctx, FZ_ERROR_MINOR, "cannot find Pattern resource '%s'", csi->name);

		type = pdf_dict_get(ctx, patobj, PDF_NAME(PatternType));

		if (pdf_to_int(ctx, type) == 1)
		{
			if (proc->op_SC_pattern && proc->op_sc_pattern)
			{
				pdf_pattern *pat = pdf_load_pattern(ctx, csi->doc, patobj);
				fz_try(ctx)
				{
					if (stroke)
						proc->op_SC_pattern(ctx, proc, csi->name, pat, csi->top, csi->stack);
					else
						proc->op_sc_pattern(ctx, proc, csi->name, pat, csi->top, csi->stack);
				}
				fz_always(ctx)
					pdf_drop_pattern(ctx, pat);
				fz_catch(ctx)
					fz_rethrow(ctx);
			}
		}

		else if (pdf_to_int(ctx, type) == 2)
		{
			if (proc->op_SC_shade && proc->op_sc_shade)
			{
				fz_shade *shade = pdf_load_shading(ctx, csi->doc, patobj);
				fz_try(ctx)
				{
					if (stroke)
						proc->op_SC_shade(ctx, proc, csi->name, shade);
					else
						proc->op_sc_shade(ctx, proc, csi->name, shade);
				}
				fz_always(ctx)
					fz_drop_shade(ctx, shade);
				fz_catch(ctx)
					fz_rethrow(ctx);
			}
		}

		else
		{
			fz_throw(ctx, FZ_ERROR_MINOR, "unknown pattern type: %d", pdf_to_int(ctx, type));
		}
	}

	else
	{
		if (proc->op_SC_color && proc->op_sc_color)
		{
			if (stroke)
				proc->op_SC_color(ctx, proc, csi->top, csi->stack);
			else
				proc->op_sc_color(ctx, proc, csi->top, csi->stack);
		}
	}
}

static pdf_obj *
resolve_properties(fz_context *ctx, pdf_csi *csi, pdf_obj *obj)
{
	if (pdf_is_name(ctx, obj))
		return pdf_dict_get(ctx, pdf_dict_get(ctx, csi->rdb, PDF_NAME(Properties)), obj);
	else
		return obj;
}

static void
pdf_process_BDC(fz_context *ctx, pdf_processor *proc, pdf_csi *csi)
{
	if (proc->op_BDC)
		proc->op_BDC(ctx, proc, csi->name, csi->obj, resolve_properties(ctx, csi, csi->obj));

	/* Already hidden, no need to look further */
	if (proc->hidden > 0)
	{
		++proc->hidden;
		return;
	}

	/* We only look at OC groups here */
	if (strcmp(csi->name, "OC"))
		return;

	if (pdf_is_ocg_hidden(ctx, csi->doc, csi->rdb, proc->usage, csi->obj))
		++proc->hidden;
}

static void
pdf_process_BMC(fz_context *ctx, pdf_processor *proc, pdf_csi *csi, const char *name)
{
	if (proc->op_BMC)
		proc->op_BMC(ctx, proc, name);
	if (proc->hidden > 0)
		++proc->hidden;
}

static void
pdf_process_EMC(fz_context *ctx, pdf_processor *proc, pdf_csi *csi)
{
	if (proc->op_EMC)
		proc->op_EMC(ctx, proc);
	if (proc->hidden > 0)
		--proc->hidden;
}

static void
pdf_process_gsave(fz_context *ctx, pdf_processor *proc, pdf_csi *csi)
{
	if (proc->op_q)
		proc->op_q(ctx, proc);
	++csi->gstate;
}

static void
pdf_process_grestore(fz_context *ctx, pdf_processor *proc, pdf_csi *csi)
{
	if (csi->gstate > 0)
	{
		if (proc->op_Q)
			proc->op_Q(ctx, proc);
		--csi->gstate;
	}
}

static void
pdf_process_end(fz_context *ctx, pdf_processor *proc, pdf_csi *csi)
{
	while (csi->gstate > 0)
		pdf_process_grestore(ctx, proc, csi);
	if (proc->op_END)
		proc->op_END(ctx, proc);
}

static int is_known_bad_word(const char *word)
{
	switch (*word)
	{
	case 'I': return !strcmp(word, "Infinity");
	case 'N': return !strcmp(word, "NaN");
	case 'i': return !strcmp(word, "inf");
	case 'n': return !strcmp(word, "nan");
	}
	return 0;
}

#define A(a) (a)
#define B(a,b) (a | b << 8)
#define C(a,b,c) (a | b << 8 | c << 16)

static void
pdf_process_keyword(fz_context *ctx, pdf_processor *proc, pdf_csi *csi, fz_stream *stm, char *word)
{
	float *s = csi->stack;
	char csname[40];
	int key;

	key = word[0];
	if (word[1])
	{
		key |= word[1] << 8;
		if (word[2])
		{
			key |= word[2] << 16;
			if (word[3])
				key = 0;
		}
	}

	switch (key)
	{
	default:
		if (!csi->xbalance)
		{
			if (is_known_bad_word(word))
				fz_throw(ctx, FZ_ERROR_MINOR, "unknown keyword: '%s'", word);
			else
				fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown keyword: '%s'", word);
		}
		break;

	/* general graphics state */
	case A('w'): if (proc->op_w) proc->op_w(ctx, proc, s[0]); break;
	case A('j'): if (proc->op_j) proc->op_j(ctx, proc, fz_clampi(s[0], 0, 2)); break;
	case A('J'): if (proc->op_J) proc->op_J(ctx, proc, fz_clampi(s[0], 0, 2)); break;
	case A('M'): if (proc->op_M) proc->op_M(ctx, proc, s[0]); break;
	case A('d'): if (proc->op_d) proc->op_d(ctx, proc, csi->obj, s[0]); break;
	case B('r','i'): if (proc->op_ri) proc->op_ri(ctx, proc, csi->name); break;
	case A('i'): if (proc->op_i) proc->op_i(ctx, proc, s[0]); break;

	case B('g','s'):
		{
			pdf_obj *gsres, *gsobj;
			gsres = pdf_dict_get(ctx, csi->rdb, PDF_NAME(ExtGState));
			gsobj = pdf_dict_gets(ctx, gsres, csi->name);
			if (!gsobj)
				fz_throw(ctx, FZ_ERROR_MINOR, "cannot find ExtGState resource '%s'", csi->name);
			if (proc->op_gs_begin)
				proc->op_gs_begin(ctx, proc, csi->name, gsobj);
			pdf_process_extgstate(ctx, proc, csi, gsobj);
			if (proc->op_gs_end)
				proc->op_gs_end(ctx, proc);
		}
		break;

	/* special graphics state */
	case A('q'): pdf_process_gsave(ctx, proc, csi); break;
	case A('Q'): pdf_process_grestore(ctx, proc, csi); break;
	case B('c','m'): if (proc->op_cm) proc->op_cm(ctx, proc, s[0], s[1], s[2], s[3], s[4], s[5]); break;

	/* path construction */
	case A('m'): if (proc->op_m) proc->op_m(ctx, proc, s[0], s[1]); break;
	case A('l'): if (proc->op_l) proc->op_l(ctx, proc, s[0], s[1]); break;
	case A('c'): if (proc->op_c) proc->op_c(ctx, proc, s[0], s[1], s[2], s[3], s[4], s[5]); break;
	case A('v'): if (proc->op_v) proc->op_v(ctx, proc, s[0], s[1], s[2], s[3]); break;
	case A('y'): if (proc->op_y) proc->op_y(ctx, proc, s[0], s[1], s[2], s[3]); break;
	case A('h'): if (proc->op_h) proc->op_h(ctx, proc); break;
	case B('r','e'): if (proc->op_re) proc->op_re(ctx, proc, s[0], s[1], s[2], s[3]); break;

	/* path painting */
	case A('S'): if (proc->op_S) proc->op_S(ctx, proc); break;
	case A('s'): if (proc->op_s) proc->op_s(ctx, proc); break;
	case A('F'): if (proc->op_F) proc->op_F(ctx, proc); break;
	case A('f'): if (proc->op_f) proc->op_f(ctx, proc); break;
	case B('f','*'): if (proc->op_fstar) proc->op_fstar(ctx, proc); break;
	case A('B'): if (proc->op_B) proc->op_B(ctx, proc); break;
	case B('B','*'): if (proc->op_Bstar) proc->op_Bstar(ctx, proc); break;
	case A('b'): if (proc->op_b) proc->op_b(ctx, proc); break;
	case B('b','*'): if (proc->op_bstar) proc->op_bstar(ctx, proc); break;
	case A('n'): if (proc->op_n) proc->op_n(ctx, proc); break;

	/* path clipping */
	case A('W'): if (proc->op_W) proc->op_W(ctx, proc); break;
	case B('W','*'): if (proc->op_Wstar) proc->op_Wstar(ctx, proc); break;

	/* text objects */
	case B('B','T'): csi->in_text = 1; if (proc->op_BT) proc->op_BT(ctx, proc); break;
	case B('E','T'): csi->in_text = 0; if (proc->op_ET) proc->op_ET(ctx, proc); break;

	/* text state */
	case B('T','c'): if (proc->op_Tc) proc->op_Tc(ctx, proc, s[0]); break;
	case B('T','w'): if (proc->op_Tw) proc->op_Tw(ctx, proc, s[0]); break;
	case B('T','z'): if (proc->op_Tz) proc->op_Tz(ctx, proc, s[0]); break;
	case B('T','L'): if (proc->op_TL) proc->op_TL(ctx, proc, s[0]); break;
	case B('T','r'): if (proc->op_Tr) proc->op_Tr(ctx, proc, s[0]); break;
	case B('T','s'): if (proc->op_Ts) proc->op_Ts(ctx, proc, s[0]); break;

	case B('T','f'):
		if (proc->op_Tf)
		{
			pdf_obj *fontres, *fontobj;
			pdf_font_desc *font;
			fontres = pdf_dict_get(ctx, csi->rdb, PDF_NAME(Font));
			fontobj = pdf_dict_gets(ctx, fontres, csi->name);
			if (pdf_is_dict(ctx, fontobj))
				font = pdf_try_load_font(ctx, csi->doc, csi->rdb, fontobj, csi->cookie);
			else
				font = pdf_load_hail_mary_font(ctx, csi->doc);
			fz_try(ctx)
				proc->op_Tf(ctx, proc, csi->name, font, s[0]);
			fz_always(ctx)
				pdf_drop_font(ctx, font);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
		break;

	/* text positioning */
	case B('T','d'): if (proc->op_Td) proc->op_Td(ctx, proc, s[0], s[1]); break;
	case B('T','D'): if (proc->op_TD) proc->op_TD(ctx, proc, s[0], s[1]); break;
	case B('T','m'): if (proc->op_Tm) proc->op_Tm(ctx, proc, s[0], s[1], s[2], s[3], s[4], s[5]); break;
	case B('T','*'): if (proc->op_Tstar) proc->op_Tstar(ctx, proc); break;

	/* text showing */
	case B('T','J'): if (proc->op_TJ) proc->op_TJ(ctx, proc, csi->obj); break;
	case B('T','j'):
		if (proc->op_Tj)
		{
			if (csi->string_len > 0)
				proc->op_Tj(ctx, proc, csi->string, csi->string_len);
			else
				proc->op_Tj(ctx, proc, pdf_to_str_buf(ctx, csi->obj), pdf_to_str_len(ctx, csi->obj));
		}
		break;
	case A('\''):
		if (proc->op_squote)
		{
			if (csi->string_len > 0)
				proc->op_squote(ctx, proc, csi->string, csi->string_len);
			else
				proc->op_squote(ctx, proc, pdf_to_str_buf(ctx, csi->obj), pdf_to_str_len(ctx, csi->obj));
		}
		break;
	case A('"'):
		if (proc->op_dquote)
		{
			if (csi->string_len > 0)
				proc->op_dquote(ctx, proc, s[0], s[1], csi->string, csi->string_len);
			else
				proc->op_dquote(ctx, proc, s[0], s[1], pdf_to_str_buf(ctx, csi->obj), pdf_to_str_len(ctx, csi->obj));
		}
		break;

	/* type 3 fonts */
	case B('d','0'): if (proc->op_d0) proc->op_d0(ctx, proc, s[0], s[1]); break;
	case B('d','1'): if (proc->op_d1) proc->op_d1(ctx, proc, s[0], s[1], s[2], s[3], s[4], s[5]); break;

	/* color */
	case B('C','S'): pdf_process_CS(ctx, proc, csi, 1); break;
	case B('c','s'): pdf_process_CS(ctx, proc, csi, 0); break;
	case B('S','C'): pdf_process_SC(ctx, proc, csi, 1); break;
	case B('s','c'): pdf_process_SC(ctx, proc, csi, 0); break;
	case C('S','C','N'): pdf_process_SC(ctx, proc, csi, 1); break;
	case C('s','c','n'): pdf_process_SC(ctx, proc, csi, 0); break;

	case A('G'): if (proc->op_G) proc->op_G(ctx, proc, s[0]); break;
	case A('g'): if (proc->op_g) proc->op_g(ctx, proc, s[0]); break;
	case B('R','G'): if (proc->op_RG) proc->op_RG(ctx, proc, s[0], s[1], s[2]); break;
	case B('r','g'): if (proc->op_rg) proc->op_rg(ctx, proc, s[0], s[1], s[2]); break;
	case A('K'): if (proc->op_K) proc->op_K(ctx, proc, s[0], s[1], s[2], s[3]); break;
	case A('k'): if (proc->op_k) proc->op_k(ctx, proc, s[0], s[1], s[2], s[3]); break;

	/* shadings, images, xobjects */
	case B('B','I'):
		{
			fz_image *img = parse_inline_image(ctx, csi, stm, csname, sizeof csname);
			fz_try(ctx)
			{
				if (proc->op_BI)
					proc->op_BI(ctx, proc, img, csname[0] ? csname : NULL);
			}
			fz_always(ctx)
				fz_drop_image(ctx, img);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
		break;

	case B('s','h'):
		if (proc->op_sh)
		{
			pdf_obj *shaderes, *shadeobj;
			fz_shade *shade;
			shaderes = pdf_dict_get(ctx, csi->rdb, PDF_NAME(Shading));
			shadeobj = pdf_dict_gets(ctx, shaderes, csi->name);
			if (!shadeobj)
				fz_throw(ctx, FZ_ERROR_MINOR, "cannot find Shading resource '%s'", csi->name);
			shade = pdf_load_shading(ctx, csi->doc, shadeobj);
			fz_try(ctx)
				proc->op_sh(ctx, proc, csi->name, shade);
			fz_always(ctx)
				fz_drop_shade(ctx, shade);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
		break;

	case B('D','o'): pdf_process_Do(ctx, proc, csi); break;

	/* marked content */
	case B('M','P'): if (proc->op_MP) proc->op_MP(ctx, proc, csi->name); break;
	case B('D','P'): if (proc->op_DP) proc->op_DP(ctx, proc, csi->name, csi->obj, resolve_properties(ctx, csi, csi->obj)); break;
	case C('B','M','C'): pdf_process_BMC(ctx, proc, csi, csi->name); break;
	case C('B','D','C'): pdf_process_BDC(ctx, proc, csi); break;
	case C('E','M','C'): pdf_process_EMC(ctx, proc, csi); break;

	/* compatibility */
	case B('B','X'): ++csi->xbalance; if (proc->op_BX) proc->op_BX(ctx, proc); break;
	case B('E','X'): --csi->xbalance; if (proc->op_EX) proc->op_EX(ctx, proc); break;
	}
}

static void
pdf_process_stream(fz_context *ctx, pdf_processor *proc, pdf_csi *csi, fz_stream *stm)
{
	pdf_document *doc = csi->doc;
	pdf_lexbuf *buf = csi->buf;
	fz_cookie *cookie = csi->cookie;

	pdf_token tok = PDF_TOK_ERROR;
	int in_text_array = 0;
	int syntax_errors = 0;

	/* make sure we have a clean slate if we come here from flush_text */
	pdf_clear_stack(ctx, csi);

	fz_var(in_text_array);
	fz_var(tok);

	if (cookie)
	{
		cookie->progress_max = -1;
		cookie->progress = 0;
	}

	do
	{
		fz_try(ctx)
		{
			do
			{
				/* Check the cookie */
				if (cookie)
				{
					if (cookie->abort)
					{
						tok = PDF_TOK_EOF;
						break;
					}
					cookie->progress++;
				}

				tok = pdf_lex(ctx, stm, buf);

				if (in_text_array)
				{
					switch(tok)
					{
					case PDF_TOK_CLOSE_ARRAY:
						in_text_array = 0;
						break;
					case PDF_TOK_REAL:
						pdf_array_push_real(ctx, csi->obj, buf->f);
						break;
					case PDF_TOK_INT:
						pdf_array_push_int(ctx, csi->obj, buf->i);
						break;
					case PDF_TOK_STRING:
						pdf_array_push_string(ctx, csi->obj, buf->scratch, buf->len);
						break;
					case PDF_TOK_EOF:
						break;
					case PDF_TOK_KEYWORD:
						if (buf->scratch[0] == 'T' && (buf->scratch[1] == 'w' || buf->scratch[1] == 'c') && buf->scratch[2] == 0)
						{
							int n = pdf_array_len(ctx, csi->obj);
							if (n > 0)
							{
								pdf_obj *o = pdf_array_get(ctx, csi->obj, n-1);
								if (pdf_is_number(ctx, o))
								{
									csi->stack[0] = pdf_to_real(ctx, o);
									pdf_array_delete(ctx, csi->obj, n-1);
									pdf_process_keyword(ctx, proc, csi, stm, buf->scratch);
								}
							}
						}
						/* Deliberate Fallthrough! */
					default:
						fz_throw(ctx, FZ_ERROR_SYNTAX, "syntax error in array");
					}
				}
				else switch (tok)
				{
				case PDF_TOK_ENDSTREAM:
				case PDF_TOK_EOF:
					tok = PDF_TOK_EOF;
					break;

				case PDF_TOK_OPEN_ARRAY:
					if (csi->obj)
					{
						pdf_drop_obj(ctx, csi->obj);
						csi->obj = NULL;
					}
					if (csi->in_text)
					{
						in_text_array = 1;
						csi->obj = pdf_new_array(ctx, doc, 4);
					}
					else
					{
						csi->obj = pdf_parse_array(ctx, doc, stm, buf);
					}
					break;

				case PDF_TOK_OPEN_DICT:
					if (csi->obj)
					{
						pdf_drop_obj(ctx, csi->obj);
						csi->obj = NULL;
					}
					csi->obj = pdf_parse_dict(ctx, doc, stm, buf);
					break;

				case PDF_TOK_NAME:
					if (csi->name[0])
					{
						pdf_drop_obj(ctx, csi->obj);
						csi->obj = NULL;
						csi->obj = pdf_new_name(ctx, buf->scratch);
					}
					else
						fz_strlcpy(csi->name, buf->scratch, sizeof(csi->name));
					break;

				case PDF_TOK_INT:
					if (csi->top < (int)nelem(csi->stack)) {
						csi->stack[csi->top] = buf->i;
						csi->top ++;
					}
					else
						fz_throw(ctx, FZ_ERROR_SYNTAX, "stack overflow");
					break;

				case PDF_TOK_REAL:
					if (csi->top < (int)nelem(csi->stack)) {
						csi->stack[csi->top] = buf->f;
						csi->top ++;
					}
					else
						fz_throw(ctx, FZ_ERROR_SYNTAX, "stack overflow");
					break;

				case PDF_TOK_STRING:
					if (buf->len <= sizeof(csi->string))
					{
						memcpy(csi->string, buf->scratch, buf->len);
						csi->string_len = buf->len;
					}
					else
					{
						if (csi->obj)
						{
							pdf_drop_obj(ctx, csi->obj);
							csi->obj = NULL;
						}
						csi->obj = pdf_new_string(ctx, buf->scratch, buf->len);
					}
					break;

				case PDF_TOK_KEYWORD:
					pdf_process_keyword(ctx, proc, csi, stm, buf->scratch);
					pdf_clear_stack(ctx, csi);
					break;

				default:
					fz_throw(ctx, FZ_ERROR_SYNTAX, "syntax error in content stream");
				}
			}
			while (tok != PDF_TOK_EOF);
		}
		fz_always(ctx)
		{
			pdf_clear_stack(ctx, csi);
		}
		fz_catch(ctx)
		{
			int caught = fz_caught(ctx);
			if (cookie)
			{
				if (caught == FZ_ERROR_TRYLATER)
				{
					cookie->incomplete++;
					tok = PDF_TOK_EOF;
				}
				else if (caught == FZ_ERROR_ABORT)
				{
					fz_rethrow(ctx);
				}
				else if (caught == FZ_ERROR_MINOR)
				{
					cookie->errors++;
				}
				else if (caught == FZ_ERROR_SYNTAX)
				{
					cookie->errors++;
					if (++syntax_errors >= MAX_SYNTAX_ERRORS)
					{
						fz_warn(ctx, "too many syntax errors; ignoring rest of page");
						tok = PDF_TOK_EOF;
					}
				}
				else
				{
					fz_rethrow(ctx);
				}
			}
			else
			{
				if (caught == FZ_ERROR_TRYLATER)
					tok = PDF_TOK_EOF;
				else if (caught == FZ_ERROR_ABORT)
					fz_rethrow(ctx);
				else if (caught == FZ_ERROR_MINOR)
					/* ignore minor errors */ ;
				else if (caught == FZ_ERROR_SYNTAX)
				{
					if (++syntax_errors >= MAX_SYNTAX_ERRORS)
					{
						fz_warn(ctx, "too many syntax errors; ignoring rest of page");
						tok = PDF_TOK_EOF;
					}
				}
				else
				{
					fz_rethrow(ctx);
				}
			}

			/* If we do catch an error, then reset ourselves to a base lexing state */
			in_text_array = 0;
		}
	}
	while (tok != PDF_TOK_EOF);
}

void
pdf_process_contents(fz_context *ctx, pdf_processor *proc, pdf_document *doc, pdf_obj *rdb, pdf_obj *stmobj, fz_cookie *cookie)
{
	pdf_csi csi;
	pdf_lexbuf buf;
	fz_stream *stm = NULL;

	if (!stmobj)
		return;

	fz_var(stm);

	pdf_lexbuf_init(ctx, &buf, PDF_LEXBUF_SMALL);
	pdf_init_csi(ctx, &csi, doc, rdb, &buf, cookie);

	fz_try(ctx)
	{
		fz_defer_reap_start(ctx);
		stm = pdf_open_contents_stream(ctx, doc, stmobj);
		pdf_process_stream(ctx, proc, &csi, stm);
		pdf_process_end(ctx, proc, &csi);
	}
	fz_always(ctx)
	{
		fz_defer_reap_end(ctx);
		fz_drop_stream(ctx, stm);
		pdf_clear_stack(ctx, &csi);
		pdf_lexbuf_fin(ctx, &buf);
	}
	fz_catch(ctx)
	{
		proc->close_processor = NULL; /* aborted run, don't warn about unclosed processor */
		fz_rethrow(ctx);
	}
}

/* Bug 702543: It looks like certain types of annotation are never
 * printed. */
static int
pdf_should_print_annot(fz_context *ctx, pdf_annot *annot)
{
	enum pdf_annot_type type = pdf_annot_type(ctx, annot);

	/* We may need to add more types here. */
	if (type == PDF_ANNOT_FILE_ATTACHMENT)
		return 0;

	return 1;
}

void
pdf_process_annot(fz_context *ctx, pdf_processor *proc, pdf_annot *annot, fz_cookie *cookie)
{
	int flags = pdf_dict_get_int(ctx, annot->obj, PDF_NAME(F));

	if (flags & (PDF_ANNOT_IS_INVISIBLE | PDF_ANNOT_IS_HIDDEN))
		return;

	/* popup annotations should never be drawn */
	if (pdf_annot_type(ctx, annot) == PDF_ANNOT_POPUP)
		return;

	if (proc->usage)
	{
		if (!strcmp(proc->usage, "Print"))
		{
			if (!(flags & PDF_ANNOT_IS_PRINT))
				return;
			if (!pdf_should_print_annot(ctx, annot))
				return;
		}
		if (!strcmp(proc->usage, "View") && (flags & PDF_ANNOT_IS_NO_VIEW))
			return;
	}

	/* TODO: NoZoom and NoRotate */

	/* XXX what resources, if any, to use for this check? */
	if (pdf_is_ocg_hidden(ctx, annot->page->doc, NULL, proc->usage, pdf_dict_get(ctx, annot->obj, PDF_NAME(OC))))
		return;

	if (proc->op_q && proc->op_cm && proc->op_Do_form && proc->op_Q)
	{
		pdf_obj *ap = pdf_annot_ap(ctx, annot);
		fz_matrix matrix;

		if (!ap)
			return;

		matrix = pdf_annot_transform(ctx, annot);
		proc->op_q(ctx, proc);
		proc->op_cm(ctx, proc,
			matrix.a, matrix.b,
			matrix.c, matrix.d,
			matrix.e, matrix.f);
		proc->op_Do_form(ctx, proc, NULL, ap, pdf_page_resources(ctx, annot->page));
		proc->op_Q(ctx, proc);
	}
}

void
pdf_process_glyph(fz_context *ctx, pdf_processor *proc, pdf_document *doc, pdf_obj *rdb, fz_buffer *contents)
{
	pdf_csi csi;
	pdf_lexbuf buf;
	fz_stream *stm = NULL;

	fz_var(stm);

	if (!contents)
		return;

	pdf_lexbuf_init(ctx, &buf, PDF_LEXBUF_SMALL);
	pdf_init_csi(ctx, &csi, doc, rdb, &buf, NULL);

	fz_try(ctx)
	{
		stm = fz_open_buffer(ctx, contents);
		pdf_process_stream(ctx, proc, &csi, stm);
		pdf_process_end(ctx, proc, &csi);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
		pdf_clear_stack(ctx, &csi);
		pdf_lexbuf_fin(ctx, &buf);
	}
	fz_catch(ctx)
	{
		/* Note: Any SYNTAX errors should have been swallowed
		 * by pdf_process_stream, but in case any escape from other
		 * functions, recast the error type here to be safe. */
		if (fz_caught(ctx) == FZ_ERROR_SYNTAX)
			fz_throw(ctx, FZ_ERROR_GENERIC, "syntax error in content stream");
		fz_rethrow(ctx);
	}
}

void
pdf_tos_save(fz_context *ctx, pdf_text_object_state *tos, fz_matrix save[2])
{
	save[0] = tos->tm;
	save[1] = tos->tlm;
}

void
pdf_tos_restore(fz_context *ctx, pdf_text_object_state *tos, fz_matrix save[2])
{
	tos->tm = save[0];
	tos->tlm = save[1];
}

fz_text *
pdf_tos_get_text(fz_context *ctx, pdf_text_object_state *tos)
{
	fz_text *text = tos->text;

	tos->text = NULL;

	return text;
}

void
pdf_tos_reset(fz_context *ctx, pdf_text_object_state *tos, int render)
{
	tos->text = fz_new_text(ctx);
	tos->text_mode = render;
	tos->text_bbox = fz_empty_rect;
}

int
pdf_tos_make_trm(fz_context *ctx, pdf_text_object_state *tos, pdf_text_state *text, pdf_font_desc *fontdesc, int cid, fz_matrix *trm)
{
	fz_matrix tsm;

	tsm.a = text->size * text->scale;
	tsm.b = 0;
	tsm.c = 0;
	tsm.d = text->size;
	tsm.e = 0;
	tsm.f = text->rise;

	if (fontdesc->wmode == 0)
	{
		pdf_hmtx h = pdf_lookup_hmtx(ctx, fontdesc, cid);
		float w0 = h.w * 0.001f;
		tos->char_tx = (w0 * text->size + text->char_space) * text->scale;
		tos->char_ty = 0;
	}

	if (fontdesc->wmode == 1)
	{
		pdf_vmtx v = pdf_lookup_vmtx(ctx, fontdesc, cid);
		float w1 = v.w * 0.001f;
		tsm.e -= v.x * fabsf(text->size) * 0.001f;
		tsm.f -= v.y * text->size * 0.001f;
		tos->char_tx = 0;
		tos->char_ty = w1 * text->size + text->char_space;
	}

	*trm = fz_concat(tsm, tos->tm);

	tos->cid = cid;
	tos->gid = pdf_font_cid_to_gid(ctx, fontdesc, cid);
	tos->fontdesc = fontdesc;

	/* Compensate for the glyph cache limited positioning precision */
	tos->char_bbox = fz_expand_rect(fz_bound_glyph(ctx, fontdesc->font, tos->gid, *trm), 1);

	return tos->gid;
}

void
pdf_tos_move_after_char(fz_context *ctx, pdf_text_object_state *tos)
{
	tos->text_bbox = fz_union_rect(tos->text_bbox, tos->char_bbox);
	tos->tm = fz_pre_translate(tos->tm, tos->char_tx, tos->char_ty);
}

void
pdf_tos_translate(pdf_text_object_state *tos, float tx, float ty)
{
	tos->tlm = fz_pre_translate(tos->tlm, tx, ty);
	tos->tm = tos->tlm;
}

void
pdf_tos_set_matrix(pdf_text_object_state *tos, float a, float b, float c, float d, float e, float f)
{
	tos->tm.a = a;
	tos->tm.b = b;
	tos->tm.c = c;
	tos->tm.d = d;
	tos->tm.e = e;
	tos->tm.f = f;
	tos->tlm = tos->tm;
}

void
pdf_tos_newline(pdf_text_object_state *tos, float leading)
{
	tos->tlm = fz_pre_translate(tos->tlm, 0, -leading);
	tos->tm = tos->tlm;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#if FZ_ENABLE_JS

#include "mujs.h"

#include <stdarg.h>
#include <string.h>

struct pdf_js
{
	fz_context *ctx;
	pdf_document *doc;
	pdf_obj *form;
	js_State *imp;
	pdf_js_console *console;
	void *console_user;
};

FZ_NORETURN static void rethrow(pdf_js *js)
{
	js_newerror(js->imp, fz_caught_message(js->ctx));
	js_throw(js->imp);
}

/* Unpack argument object with named arguments into actual parameters. */
static pdf_js *unpack_arguments(js_State *J, ...)
{
	if (js_isobject(J, 1))
	{
		int i = 1;
		va_list args;

		js_copy(J, 1);

		va_start(args, J);
		for (;;)
		{
			const char *s = va_arg(args, const char *);
			if (!s)
				break;
			js_getproperty(J, -1, s);
			js_replace(J, i++);
		}
		va_end(args);

		js_pop(J, 1);
	}
	return js_getcontext(J);
}

static void app_alert(js_State *J)
{
	pdf_js *js = unpack_arguments(J, "cMsg", "nIcon", "nType", "cTitle", "oDoc", "oCheckbox", NULL);
	pdf_alert_event evt;

	/* TODO: Currently we do not support app.openDoc() in javascript actions, hence
	oDoc can only point to the current document (or not be passed). When mupdf
	supports opening other documents oDoc must be converted to a pdf_document * that
	can be passed to the callback. In the mean time, we just pas the current document.
	*/
	evt.doc = js->doc;

	evt.message = js_tostring(J, 1);
	evt.icon_type = js_tointeger(J, 2);
	evt.button_group_type = js_tointeger(J, 3);
	evt.title = js_isdefined(J, 4) ? js_tostring(J, 4) : "PDF alert";

	evt.has_check_box = 0;
	evt.check_box_message = NULL;
	evt.initially_checked = 0;
	evt.finally_checked = 0;

	if (js_isobject(J, 6))
	{
		evt.has_check_box = 1;
		evt.check_box_message = "Do not show this message again";
		if (js_hasproperty(J, 6, "cMsg"))
		{
			if (js_iscoercible(J, -1))
				evt.check_box_message = js_tostring(J, -1);
			js_pop(J, 1);
		}
		if (js_hasproperty(J, 6, "bInitialValue"))
		{
			evt.initially_checked = js_tointeger(J, -1);
			js_pop(J, 1);
		}
		if (js_hasproperty(J, 6, "bAfterValue"))
		{
			evt.finally_checked = js_tointeger(J, -1);
			js_pop(J, 1);
		}
	}

	/* These are the default buttons automagically "pressed"
	when the dialog box window is closed in Acrobat. */
	switch (evt.button_group_type)
	{
	default:
	case PDF_ALERT_BUTTON_GROUP_OK:
		evt.button_pressed = PDF_ALERT_BUTTON_OK;
		break;
	case PDF_ALERT_BUTTON_GROUP_OK_CANCEL:
		evt.button_pressed = PDF_ALERT_BUTTON_CANCEL;
		break;
	case PDF_ALERT_BUTTON_GROUP_YES_NO:
		evt.button_pressed = PDF_ALERT_BUTTON_YES;
		break;
	case PDF_ALERT_BUTTON_GROUP_YES_NO_CANCEL:
		evt.button_pressed = PDF_ALERT_BUTTON_CANCEL;
		break;
	}

	fz_try(js->ctx)
		pdf_event_issue_alert(js->ctx, js->doc, &evt);
	fz_catch(js->ctx)
		rethrow(js);

	if (js_isobject(J, 6))
	{
		js_pushboolean(js->imp, evt.finally_checked);
		js_setproperty(js->imp, 6, "bAfterValue");
	}

	js_pushnumber(J, evt.button_pressed);
}

static void app_execMenuItem(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	const char *cMenuItem = js_tostring(J, 1);
	fz_try(js->ctx)
		pdf_event_issue_exec_menu_item(js->ctx, js->doc, cMenuItem);
	fz_catch(js->ctx)
		rethrow(js);
}

static void app_launchURL(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	const char *cUrl = js_tostring(J, 1);
	int bNewFrame = js_toboolean(J, 1);
	fz_try(js->ctx)
		pdf_event_issue_launch_url(js->ctx, js->doc, cUrl, bNewFrame);
	fz_catch(js->ctx)
		rethrow(js);
}

static void field_finalize(js_State *J, void *p)
{
	pdf_js *js = js_getcontext(J);
	pdf_drop_obj(js->ctx, p);
}

static void field_buttonSetCaption(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	const char *cCaption = js_tostring(J, 1);
	fz_try(js->ctx)
		pdf_field_set_button_caption(js->ctx, field, cCaption);
	fz_catch(js->ctx)
		rethrow(js);
}

static void field_getName(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	char *name = NULL;
	fz_try(js->ctx)
		name = pdf_field_name(js->ctx, field);
	fz_catch(js->ctx)
		rethrow(js);
	if (js_try(J)) {
		fz_free(js->ctx, name);
		js_throw(J);
	} else {
		js_pushstring(J, name);
		js_endtry(J);
		fz_free(js->ctx, name);
	}
}

static void field_setName(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	fz_warn(js->ctx, "Unexpected call to field_setName");
}

static void field_getDisplay(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	int display = 0;
	fz_try(js->ctx)
		display = pdf_field_display(js->ctx, field);
	fz_catch(js->ctx)
		rethrow(js);
	js_pushnumber(J, display);
}

static void field_setDisplay(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	int display = js_tonumber(J, 1);
	fz_try(js->ctx)
		pdf_field_set_display(js->ctx, field, display);
	fz_catch(js->ctx)
		rethrow(js);
}

static pdf_obj *load_color(pdf_js *js, int idx)
{
	fz_context *ctx = js->ctx;
	pdf_document *doc = js->doc;
	js_State *J = js->imp;

	pdf_obj *color = NULL;
	int i, n;
	float c;

	n = js_getlength(J, idx);

	/* The only legitimate color expressed as an array of length 1
	 * is [T], meaning transparent. Return a NULL object to represent
	 * transparent */
	if (n <= 1)
		return NULL;

	fz_var(color);

	fz_try(ctx)
	{
		color = pdf_new_array(ctx, doc, n-1);
		for (i = 0; i < n-1; i++)
		{
			js_getindex(J, idx, i+1);
			c = js_tonumber(J, -1);
			js_pop(J, 1);

			pdf_array_push_real(ctx, color, c);
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, color);
		rethrow(js);
	}

	return color;
}

static void field_getFillColor(js_State *J)
{
	js_pushundefined(J);
}

static void field_setFillColor(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	pdf_obj *color = load_color(js, 1);
	fz_try(js->ctx)
		pdf_field_set_fill_color(js->ctx, field, color);
	fz_always(js->ctx)
		pdf_drop_obj(js->ctx, color);
	fz_catch(js->ctx)
		rethrow(js);
}

static void field_getTextColor(js_State *J)
{
	js_pushundefined(J);
}

static void field_setTextColor(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	pdf_obj *color = load_color(js, 1);
	fz_try(js->ctx)
		pdf_field_set_text_color(js->ctx, field, color);
	fz_always(js->ctx)
		pdf_drop_obj(js->ctx, color);
	fz_catch(js->ctx)
		rethrow(js);
}

static void field_getBorderStyle(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	const char *border_style = NULL;
	fz_try(js->ctx)
		border_style = pdf_field_border_style(js->ctx, field);
	fz_catch(js->ctx)
		rethrow(js);
	js_pushstring(J, border_style);
}

static void field_setBorderStyle(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	const char *border_style = js_tostring(J, 1);
	fz_try(js->ctx)
		pdf_field_set_border_style(js->ctx, field, border_style);
	fz_catch(js->ctx)
		rethrow(js);
}

static void field_getValue(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	const char *str = NULL;
	char *end;
	double num;

	fz_try(js->ctx)
		str = pdf_field_value(js->ctx, field);
	fz_catch(js->ctx)
		rethrow(js);

	num = strtod(str, &end);
	if (*str && *end == 0)
		js_pushnumber(J, num);
	else
		js_pushstring(J, str);
}

static void field_setValue(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	const char *value = js_tostring(J, 1);

	fz_try(js->ctx)
		(void)pdf_set_field_value(js->ctx, js->doc, field, value, 0);
	fz_catch(js->ctx)
		rethrow(js);
}

static void field_getType(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field = js_touserdata(J, 0, "Field");
	const char *type;

	fz_try(js->ctx)
		type = pdf_field_type_string(js->ctx, field);
	fz_catch(js->ctx)
		rethrow(js);

	js_pushstring(J, type);
}

static void field_setType(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	fz_warn(js->ctx, "Unexpected call to field_setType");
}

static void doc_getField(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	fz_context *ctx = js->ctx;
	const char *cName = js_tostring(J, 1);
	pdf_obj *dict = NULL;

	fz_try(ctx)
		dict = pdf_lookup_field(ctx, js->form, cName);
	fz_catch(ctx)
		rethrow(js);

	if (dict)
	{
		js_getregistry(J, "Field");
		js_newuserdata(J, "Field", pdf_keep_obj(js->ctx, dict), field_finalize);
	}
	else
	{
		js_pushnull(J);
	}
}

static void doc_getNumPages(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	int pages = pdf_count_pages(js->ctx, js->doc);
	js_pushnumber(J, pages);
}

static void doc_setNumPages(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	fz_warn(js->ctx, "Unexpected call to doc_setNumPages");
}

static void doc_getMetaString(js_State *J, const char *key)
{
	pdf_js *js = js_getcontext(J);
	char buf[256];
	int ret;

	fz_try(js->ctx)
		ret = fz_lookup_metadata(js->ctx, &js->doc->super, key, buf, nelem(buf)) > 0;
	fz_catch(js->ctx)
		rethrow(js);

	if (ret > 0)
		js_pushstring(J, buf);
	else
		js_pushundefined(J);
}

static void doc_setMetaString(js_State *J, const char *key)
{
	pdf_js *js = js_getcontext(J);
	const char *value = js_tostring(J, 1);
	fz_set_metadata(js->ctx, &js->doc->super, key, value);
}

static void doc_getMetaDate(js_State *J, const char *key)
{
	pdf_js *js = js_getcontext(J);
	char buf[256];
	int ret;
	double time;

	fz_try(js->ctx)
	{
		ret = fz_lookup_metadata(js->ctx, &js->doc->super, key, buf, nelem(buf)) > 0;
		if (ret > 0)
			time = pdf_parse_date(js->ctx, buf);
	}
	fz_catch(js->ctx)
		rethrow(js);

	if (ret > 0)
	{
		js_getglobal(J, "Date");
		js_pushnumber(J, time * 1000);
		js_construct(J, 1);
	}
	else
		js_pushundefined(J);
}

static void doc_setMetaDate(js_State *J, const char *key)
{
	pdf_js *js = js_getcontext(J);
	int64_t time;
	char value[40];

	// Coerce the argument into a date object and extract the time value.
	js_getglobal(J, "Date");
	js_copy(J, 1);
	js_construct(J, 1);
	time = js_tonumber(J, -1) / 1000;
	js_pop(J, 1);

	fz_try(js->ctx)
		if (pdf_format_date(js->ctx, time, value, nelem(value)))
			fz_set_metadata(js->ctx, &js->doc->super, key, value);
	fz_catch(js->ctx)
		rethrow(js);
}

static void doc_getAuthor(js_State *J) { doc_getMetaString(J, FZ_META_INFO_AUTHOR); }
static void doc_setAuthor(js_State *J) { doc_setMetaString(J, FZ_META_INFO_AUTHOR); }
static void doc_getTitle(js_State *J) { doc_getMetaString(J, FZ_META_INFO_TITLE); }
static void doc_setTitle(js_State *J) { doc_setMetaString(J, FZ_META_INFO_TITLE); }
static void doc_getSubject(js_State *J) { doc_getMetaString(J, FZ_META_INFO_SUBJECT); }
static void doc_setSubject(js_State *J) { doc_setMetaString(J, FZ_META_INFO_SUBJECT); }
static void doc_getKeywords(js_State *J) { doc_getMetaString(J, FZ_META_INFO_KEYWORDS); }
static void doc_setKeywords(js_State *J) { doc_setMetaString(J, FZ_META_INFO_KEYWORDS); }
static void doc_getCreator(js_State *J) { doc_getMetaString(J, FZ_META_INFO_CREATOR); }
static void doc_setCreator(js_State *J) { doc_setMetaString(J, FZ_META_INFO_CREATOR); }
static void doc_getProducer(js_State *J) { doc_getMetaString(J, FZ_META_INFO_PRODUCER); }
static void doc_setProducer(js_State *J) { doc_setMetaString(J, FZ_META_INFO_PRODUCER); }
static void doc_getCreationDate(js_State *J) { doc_getMetaDate(J, FZ_META_INFO_CREATIONDATE); }
static void doc_setCreationDate(js_State *J) { doc_setMetaDate(J, FZ_META_INFO_CREATIONDATE); }
static void doc_getModDate(js_State *J) { doc_getMetaDate(J, FZ_META_INFO_MODIFICATIONDATE); }
static void doc_setModDate(js_State *J) { doc_setMetaDate(J, FZ_META_INFO_MODIFICATIONDATE); }

static void doc_resetForm(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	pdf_obj *field;
	fz_context *ctx = js->ctx;
	int i, n;

	/* An array of fields has been passed in. Call pdf_reset_field on each item. */
	if (js_isarray(J, 1))
	{
		n = js_getlength(J, 1);
		for (i = 0; i < n; ++i)
		{
			js_getindex(J, 1, i);
			field = pdf_lookup_field(ctx, js->form, js_tostring(J, -1));
			if (field)
				pdf_field_reset(ctx, js->doc, field);
			js_pop(J, 1);
		}
	}

	/* No argument or null passed in means reset all. */
	else
	{
		n = pdf_array_len(ctx, js->form);
		for (i = 0; i < n; i++)
		{
			fz_try(ctx)
				pdf_field_reset(ctx, js->doc, pdf_array_get(ctx, js->form, i));
			fz_catch(ctx)
				rethrow(js);
		}
	}
}

static void doc_print(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	fz_try(js->ctx)
		pdf_event_issue_print(js->ctx, js->doc);
	fz_catch(js->ctx)
		rethrow(js);
}

static void doc_mailDoc(js_State *J)
{
	pdf_js *js = unpack_arguments(J, "bUI", "cTo", "cCc", "cBcc", "cSubject", "cMessage", NULL);
	pdf_mail_doc_event evt;

	evt.ask_user = js_isdefined(J, 1) ? js_toboolean(J, 1) : 1;
	evt.to = js_tostring(J, 2);
	evt.cc = js_tostring(J, 3);
	evt.bcc = js_tostring(J, 4);
	evt.subject = js_tostring(J, 5);
	evt.message = js_tostring(J, 6);

	fz_try(js->ctx)
		pdf_event_issue_mail_doc(js->ctx, js->doc, &evt);
	fz_catch(js->ctx)
		rethrow(js);
}

static void doc_calculateNow(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	fz_try(js->ctx)
		pdf_calculate_form(js->ctx, js->doc);
	fz_catch(js->ctx)
		rethrow(js);
}

static void console_println(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	if (js->console && js->console->write)
	{
		int i, top = js_gettop(J);
		js->console->write(js->console_user, "\n");
		for (i = 1; i < top; ++i) {
			const char *s = js_tostring(J, i);
			if (i > 1)
				js->console->write(js->console_user, " ");
			js->console->write(js->console_user, s);
		}
	}
	js_pushboolean(J, 1);
}

static void console_clear(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	if (js->console && js->console->clear)
		js->console->clear(js->console_user);
	js_pushundefined(J);
}

static void console_show(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	if (js->console && js->console->show)
		js->console->show(js->console_user);
	js_pushundefined(J);
}

static void console_hide(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	if (js->console && js->console->hide)
		js->console->hide(js->console_user);
	js_pushundefined(J);
}

static void util_printf_d(fz_context *ctx, fz_buffer *out, int ds, int sign, int pad, unsigned int w, int base, int value)
{
	static const char *digits = "0123456789abcdef";
	char buf[50];
	unsigned int a, i;
	int m = 0;

	if (w > sizeof buf)
		w = sizeof buf;

	if (value < 0)
	{
		sign = '-';
		a = -value;
	}
	else
	{
		a = value;
	}

	i = 0;
	do
	{
		buf[i++] = digits[a % base];
		a /= base;
		if (a > 0 && ++m == 3)
		{
			if (ds == 0) buf[i++] = ',';
			if (ds == 2) buf[i++] = '.';
			m = 0;
		}
	} while (a);

	if (sign)
	{
		if (pad == '0')
			while (i < w - 1)
				buf[i++] = pad;
		buf[i++] = sign;
	}
	while (i < w)
		buf[i++] = pad;

	while (i > 0)
		fz_append_byte(ctx, out, buf[--i]);
}

static void util_printf_f(fz_context *ctx, fz_buffer *out, int ds, int sign, int pad, int special, unsigned int w, int p, double value)
{
	char buf[40], *point, *digits = buf;
	size_t n = 0;
	int m = 0;

	fz_snprintf(buf, sizeof buf, "%.*f", p, value);

	if (*digits == '-')
	{
		sign = '-';
		++digits;
	}

	if (*digits != '.' && (*digits < '0' || *digits > '9'))
	{
		fz_append_string(ctx, out, "nan");
		return;
	}

	n = strlen(digits);
	if (sign)
		++n;
	point = strchr(digits, '.');
	if (point)
		m = 3 - (point - digits) % 3;
	else
	{
		m = 3 - n % 3;
		if (special)
			++n;
	}
	if (m == 3)
		m = 0;

	if (pad == '0' && sign)
		fz_append_byte(ctx, out, sign);
	for (; n < w; ++n)
		fz_append_byte(ctx, out, pad);
	if (pad == ' ' && sign)
		fz_append_byte(ctx, out, sign);

	while (*digits && *digits != '.')
	{
		fz_append_byte(ctx, out, *digits++);
		if (++m == 3 && *digits && *digits != '.')
		{
			if (ds == 0) fz_append_byte(ctx, out, ',');
			if (ds == 2) fz_append_byte(ctx, out, '.');
			m = 0;
		}
	}

	if (*digits == '.' || special)
	{
		if (ds == 0 || ds == 1)
			fz_append_byte(ctx, out, '.');
		else
			fz_append_byte(ctx, out, ',');
	}

	if (*digits == '.')
	{
		++digits;
		while (*digits)
			fz_append_byte(ctx, out, *digits++);
	}
}

static void util_printf(js_State *J)
{
	pdf_js *js = js_getcontext(J);
	fz_context *ctx = js->ctx;
	const char *fmt = js_tostring(J, 1);
	fz_buffer *out = NULL;
	int ds, p, sign, pad, special;
	unsigned int w;
	int c, i = 1;
	int failed = 0;
	const char *str;

	fz_var(out);
	fz_try(ctx)
	{
		out = fz_new_buffer(ctx, 256);

		while ((c = *fmt++) != 0)
		{
			if (c == '%')
			{
				c = *fmt++;

				ds = 1;
				if (c == ',')
				{
					c = *fmt++;
					if (!c)
						break;
					ds = c - '0';
				}

				special = 0;
				sign = 0;
				pad = ' ';
				while (c == ' ' || c == '+' || c == '0' || c == '#')
				{
					if (c == '+') sign = '+';
					else if (c == ' ') sign = ' ';
					else if (c == '0') pad = '0';
					else if (c == '#') special = 1;
					c = *fmt++;
				}
				if (!pad)
					pad = ' ';
				if (!c)
					break;

				w = 0;
				while (c >= '0' && c <= '9')
				{
					w = w * 10 + (c - '0');
					c = *fmt++;
				}
				if (!c)
					break;

				p = 0;
				if (c == '.')
				{
					c = *fmt++;
					while (c >= '0' && c <= '9')
					{
						p = p * 10 + (c - '0');
						c = *fmt++;
					}
				}
				else
				{
					special = 1;
				}
				if (!c)
					break;

				switch (c)
				{
				case '%':
					fz_append_byte(ctx, out, '%');
					break;
				case 'x':
					util_printf_d(ctx, out, ds, sign, pad, w, 16, js_tryinteger(J, ++i, 0));
					break;
				case 'd':
					util_printf_d(ctx, out, ds, sign, pad, w, 10, js_tryinteger(J, ++i, 0));
					break;
				case 'f':
					util_printf_f(ctx, out, ds, sign, pad, special, w, p, js_trynumber(J, ++i, 0));
					break;
				case 's':
				default:
					fz_append_string(ctx, out, js_trystring(J, ++i, ""));
				}
			}
			else
			{
				fz_append_byte(ctx, out, c);
			}
		}

		str = fz_string_from_buffer(ctx, out);
		if (js_try(J))
		{
			failed = 1;
		}
		else
		{
			js_pushstring(J, str);
			js_endtry(J);
		}
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, out);
	fz_catch(ctx)
		rethrow(js);

	if (failed)
		js_throw(J);
}

static void addmethod(js_State *J, const char *name, js_CFunction fun, int n)
{
	const char *realname = strchr(name, '.');
	realname = realname ? realname + 1 : name;
	js_newcfunction(J, fun, name, n);
	js_defproperty(J, -2, realname, JS_READONLY | JS_DONTENUM | JS_DONTCONF);
}

static void addproperty(js_State *J, const char *name, js_CFunction getfun, js_CFunction setfun)
{
	const char *realname = strchr(name, '.');
	realname = realname ? realname + 1 : name;
	js_newcfunction(J, getfun, name, 0);
	js_newcfunction(J, setfun, name, 1);
	js_defaccessor(J, -3, realname, JS_READONLY | JS_DONTENUM | JS_DONTCONF);
}

static void declare_dom(pdf_js *js)
{
	js_State *J = js->imp;

	/* Allow access to the global environment via the 'global' name */
	js_pushglobal(J);
	js_defglobal(J, "global", JS_READONLY | JS_DONTCONF | JS_DONTENUM);

	/* Create the 'event' object */
	js_newobject(J);
	js_defglobal(J, "event", JS_READONLY | JS_DONTCONF | JS_DONTENUM);

	/* Create the 'util' object */
	js_newobject(J);
	{
		// TODO: util.printd
		// TODO: util.printx
		addmethod(J, "util.printf", util_printf, 1);
	}
	js_defglobal(J, "util", JS_READONLY | JS_DONTCONF | JS_DONTENUM);

	/* Create the 'app' object */
	js_newobject(J);
	{
#ifdef _WIN32
		js_pushstring(J, "WIN");
#elif defined(__APPLE__)
		js_pushstring(J, "MAC");
#else
		js_pushstring(J, "UNIX");
#endif
		js_defproperty(J, -2, "app.platform", JS_READONLY | JS_DONTENUM | JS_DONTCONF);

		addmethod(J, "app.alert", app_alert, 6);
		addmethod(J, "app.execMenuItem", app_execMenuItem, 1);
		addmethod(J, "app.launchURL", app_launchURL, 2);
	}
	js_defglobal(J, "app", JS_READONLY | JS_DONTCONF | JS_DONTENUM);

	/* Create the Field prototype object */
	js_newobject(J);
	{
		addproperty(J, "Field.value", field_getValue, field_setValue);
		addproperty(J, "Field.type", field_getType, field_setType);
		addproperty(J, "Field.borderStyle", field_getBorderStyle, field_setBorderStyle);
		addproperty(J, "Field.textColor", field_getTextColor, field_setTextColor);
		addproperty(J, "Field.fillColor", field_getFillColor, field_setFillColor);
		addproperty(J, "Field.display", field_getDisplay, field_setDisplay);
		addproperty(J, "Field.name", field_getName, field_setName);
		addmethod(J, "Field.buttonSetCaption", field_buttonSetCaption, 1);
	}
	js_setregistry(J, "Field");

	/* Create the console object */
	js_newobject(J);
	{
		addmethod(J, "console.println", console_println, 1);
		addmethod(J, "console.clear", console_clear, 0);
		addmethod(J, "console.show", console_show, 0);
		addmethod(J, "console.hide", console_hide, 0);
	}
	js_defglobal(J, "console", JS_READONLY | JS_DONTCONF | JS_DONTENUM);

	/* Put all of the Doc methods in the global object, which is used as
	 * the 'this' binding for regular non-strict function calls. */
	js_pushglobal(J);
	{
		addproperty(J, "Doc.numPages", doc_getNumPages, doc_setNumPages);
		addproperty(J, "Doc.author", doc_getAuthor, doc_setAuthor);
		addproperty(J, "Doc.title", doc_getTitle, doc_setTitle);
		addproperty(J, "Doc.subject", doc_getSubject, doc_setSubject);
		addproperty(J, "Doc.keywords", doc_getKeywords, doc_setKeywords);
		addproperty(J, "Doc.creator", doc_getCreator, doc_setCreator);
		addproperty(J, "Doc.producer", doc_getProducer, doc_setProducer);
		addproperty(J, "Doc.creationDate", doc_getCreationDate, doc_setCreationDate);
		addproperty(J, "Doc.modDate", doc_getModDate, doc_setModDate);
		addmethod(J, "Doc.getField", doc_getField, 1);
		addmethod(J, "Doc.resetForm", doc_resetForm, 0);
		addmethod(J, "Doc.calculateNow", doc_calculateNow, 0);
		addmethod(J, "Doc.print", doc_print, 0);
		addmethod(J, "Doc.mailDoc", doc_mailDoc, 6);
	}
	js_pop(J, 1);
}

static void preload_helpers(pdf_js *js)
{
	/* When testing on the cluster:
	 * Use a fixed date for "new Date" and Date.now().
	 * Sadly, this breaks uses of the Date function without the new keyword.
	 * Return a fixed random sequence from Math.random().
	 */
#ifdef CLUSTER
	js_dostring(js->imp,
"var MuPDFOldDate = Date\n"
"Date = function() { return new MuPDFOldDate(298252800000); }\n"
"Date.now = function() { return 298252800000; }\n"
"Date.UTC = function() { return 298252800000; }\n"
"Date.parse = MuPDFOldDate.parse;\n"
"Math.random = function() { return (Math.random.seed = Math.random.seed * 48271 % 2147483647) / 2147483647; }\n"
"Math.random.seed = 217;\n"
	);
#endif

	js_dostring(js->imp,
#include "js/util.js.h"
	);
}

void pdf_drop_js(fz_context *ctx, pdf_js *js)
{
	if (js)
	{
		if (js->console && js->console->drop)
			js->console->drop(js->console, js->console_user);
		js_freestate(js->imp);
		fz_free(ctx, js);
	}
}

static void *pdf_js_alloc(void *actx, void *ptr, int n)
{
	return fz_realloc_no_throw(actx, ptr, n);
}

static void default_js_console_clear(void *user)
{
	fz_context *ctx = user;
	fz_write_string(ctx, fz_stddbg(ctx), "--- clear console ---\n");
}

static void default_js_console_write(void *user, const char *message)
{
	fz_context *ctx = user;
	fz_write_string(ctx, fz_stddbg(ctx), message);
}

static pdf_js_console default_js_console = {
	NULL,
	NULL,
	NULL,
	default_js_console_clear,
	default_js_console_write,
};

static pdf_js *pdf_new_js(fz_context *ctx, pdf_document *doc)
{
	pdf_js *js = fz_malloc_struct(ctx, pdf_js);

	js->ctx = ctx;
	js->doc = doc;

	fz_try(ctx)
	{
		pdf_obj *root, *acroform;

		/* Find the form array */
		root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
		acroform = pdf_dict_get(ctx, root, PDF_NAME(AcroForm));
		js->form = pdf_dict_get(ctx, acroform, PDF_NAME(Fields));

		/* Initialise the javascript engine, passing the fz_context for use in memory allocation. */
		js->imp = js_newstate(pdf_js_alloc, ctx, 0);
		if (!js->imp)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot initialize javascript engine");

		/* Also set our pdf_js context, so we can retrieve it in callbacks. */
		js_setcontext(js->imp, js);

		js->console = &default_js_console;
		js->console_user = js->ctx;

		declare_dom(js);
		preload_helpers(js);
	}
	fz_catch(ctx)
	{
		pdf_drop_js(ctx, js);
		fz_rethrow(ctx);
	}

	return js;
}

static void pdf_js_load_document_level(pdf_js *js)
{
	fz_context *ctx = js->ctx;
	pdf_document *doc = js->doc;
	pdf_obj *javascript;
	int len, i;
	int in_op = 0;

	javascript = pdf_load_name_tree(ctx, doc, PDF_NAME(JavaScript));
	len = pdf_dict_len(ctx, javascript);

	fz_var(in_op);

	fz_try(ctx)
	{
		pdf_begin_operation(ctx, doc, "Document level Javascript");
		in_op = 1;
		for (i = 0; i < len; i++)
		{
			pdf_obj *fragment = pdf_dict_get_val(ctx, javascript, i);
			pdf_obj *code = pdf_dict_get(ctx, fragment, PDF_NAME(JS));
			char *codebuf = pdf_load_stream_or_string_as_utf8(ctx, code);
			char buf[100];
			if (pdf_is_indirect(ctx, code))
				fz_snprintf(buf, sizeof buf, "%d", pdf_to_num(ctx, code));
			else
				fz_snprintf(buf, sizeof buf, "Root/Names/JavaScript/Names/%d/JS", (i+1)*2);
			pdf_js_execute(js, buf, codebuf, NULL);
			fz_free(ctx, codebuf);
		}
	}
	fz_always(ctx)
	{
		if (in_op)
			pdf_end_operation(ctx, doc);
		pdf_drop_obj(ctx, javascript);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void pdf_js_event_init(pdf_js *js, pdf_obj *target, const char *value, int willCommit)
{
	if (js)
	{
		js_getglobal(js->imp, "event");
		{
			js_pushboolean(js->imp, 1);
			js_setproperty(js->imp, -2, "rc");

			js_pushboolean(js->imp, willCommit);
			js_setproperty(js->imp, -2, "willCommit");

			js_getregistry(js->imp, "Field");
			js_newuserdata(js->imp, "Field", pdf_keep_obj(js->ctx, target), field_finalize);
			js_setproperty(js->imp, -2, "target");

			js_pushstring(js->imp, value);
			js_setproperty(js->imp, -2, "value");
		}
		js_pop(js->imp, 1);
	}
}

int pdf_js_event_result(pdf_js *js)
{
	int rc = 1;
	if (js)
	{
		js_getglobal(js->imp, "event");
		js_getproperty(js->imp, -1, "rc");
		rc = js_tryboolean(js->imp, -1, 1);
		js_pop(js->imp, 2);
	}
	return rc;
}

int pdf_js_event_result_validate(pdf_js *js, char **newtext)
{
	int rc = 1;
	*newtext = NULL;
	if (js)
	{
		js_getglobal(js->imp, "event");
		js_getproperty(js->imp, -1, "rc");
		rc = js_tryboolean(js->imp, -1, 1);
		js_pop(js->imp, 1);
		if (rc)
		{
			js_getproperty(js->imp, -1, "value");
			*newtext = fz_strdup(js->ctx, js_trystring(js->imp, -1, ""));
			js_pop(js->imp, 1);
		}
		js_pop(js->imp, 1);
	}
	return rc;
}

void pdf_js_event_init_keystroke(pdf_js *js, pdf_obj *target, pdf_keystroke_event *evt)
{
	if (js)
	{
		pdf_js_event_init(js, target, evt->value, evt->willCommit);
		js_getglobal(js->imp, "event");
		{
			js_pushstring(js->imp, evt->change);
			js_setproperty(js->imp, -2, "change");
			js_pushnumber(js->imp, evt->selStart);
			js_setproperty(js->imp, -2, "selStart");
			js_pushnumber(js->imp, evt->selEnd);
			js_setproperty(js->imp, -2, "selEnd");
		}
		js_pop(js->imp, 1);
	}
}

int pdf_js_event_result_keystroke(pdf_js *js, pdf_keystroke_event *evt)
{
	int rc = 1;
	if (js)
	{
		js_getglobal(js->imp, "event");
		{
			js_getproperty(js->imp, -1, "rc");
			rc = js_tryboolean(js->imp, -1, 1);
			js_pop(js->imp, 1);
			if (rc)
			{
				js_getproperty(js->imp, -1, "change");
				evt->newChange = fz_strdup(js->ctx, js_trystring(js->imp, -1, ""));
				js_pop(js->imp, 1);
				js_getproperty(js->imp, -1, "value");
				evt->newValue = fz_strdup(js->ctx, js_trystring(js->imp, -1, ""));
				js_pop(js->imp, 1);
				js_getproperty(js->imp, -1, "selStart");
				evt->selStart = js_tryinteger(js->imp, -1, 0);
				js_pop(js->imp, 1);
				js_getproperty(js->imp, -1, "selEnd");
				evt->selEnd = js_tryinteger(js->imp, -1, 0);
				js_pop(js->imp, 1);
			}
		}
		js_pop(js->imp, 1);
	}
	return rc;
}

char *pdf_js_event_value(pdf_js *js)
{
	char *value = NULL;
	if (js)
	{
		js_getglobal(js->imp, "event");
		js_getproperty(js->imp, -1, "value");
		value = fz_strdup(js->ctx, js_trystring(js->imp, -1, "undefined"));
		js_pop(js->imp, 2);
	}
	return value;
}

void pdf_js_execute(pdf_js *js, const char *name, const char *source, char **result)
{
	fz_context *ctx;
	js_State *J;

	if (!js)
		return;

	ctx = js->ctx;
	J = js->imp;

	pdf_begin_implicit_operation(ctx, js->doc);
	fz_try(ctx)
	{
		if (js_ploadstring(J, name, source)) {
			if (result)
				*result = fz_strdup(ctx, js_trystring(J, -1, "Error"));
			js_pop(J, 1);
		} else {
			js_pushundefined(J);
			if (js_pcall(J, 0)) {
				if (result)
					*result = fz_strdup(ctx, js_trystring(J, -1, "Error"));
				js_pop(J, 1);
			} else {
				if (result)
					*result = fz_strdup(ctx, js_tryrepr(J, -1, "can't convert to string"));
				js_pop(J, 1);
			}
		}
	}
	fz_always(ctx)
	{
		pdf_end_operation(ctx, js->doc);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

pdf_js_console *pdf_js_get_console(fz_context *ctx, pdf_document *doc)
{
	return (doc && doc->js) ? doc->js->console : NULL;
}

void pdf_js_set_console(fz_context *ctx, pdf_document *doc, pdf_js_console *console, void *user)
{
	if (doc->js)
	{
		if (doc->js->console && doc->js->console->drop)
			doc->js->console->drop(doc->js->console, doc->js->console_user);

		doc->js->console = console;
		doc->js->console_user = user;
	}
}

void pdf_enable_js(fz_context *ctx, pdf_document *doc)
{
	if (!doc->js)
	{
		doc->js = pdf_new_js(ctx, doc);
		pdf_js_load_document_level(doc->js);
	}
}

void pdf_disable_js(fz_context *ctx, pdf_document *doc)
{
	pdf_drop_js(ctx, doc->js);
	doc->js = NULL;
}

int pdf_js_supported(fz_context *ctx, pdf_document *doc)
{
	return doc->js != NULL;
}

#else /* FZ_ENABLE_JS */

void pdf_drop_js(fz_context *ctx, pdf_js *js) { }
void pdf_enable_js(fz_context *ctx, pdf_document *doc) { }
void pdf_disable_js(fz_context *ctx, pdf_document *doc) { }
int pdf_js_supported(fz_context *ctx, pdf_document *doc) { return 0; }
void pdf_js_event_init(pdf_js *js, pdf_obj *target, const char *value, int willCommit) { }
void pdf_js_event_init_keystroke(pdf_js *js, pdf_obj *target, pdf_keystroke_event *evt) { }
int pdf_js_event_result_keystroke(pdf_js *js, pdf_keystroke_event *evt) { return 1; }
int pdf_js_event_result(pdf_js *js) { return 1; }
char *pdf_js_event_value(pdf_js *js) { return ""; }
void pdf_js_execute(pdf_js *js, const char *name, const char *source, char **result) { }
int pdf_js_event_result_validate(pdf_js *js, char **newvalue) { *newvalue=NULL; return 1; }
pdf_js_console *pdf_js_get_console(fz_context *ctx, pdf_document *doc) { return NULL; }
void pdf_js_set_console(fz_context *ctx, pdf_document *doc, pdf_js_console *console, void *user) { }

#endif /* FZ_ENABLE_JS */
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

/*
	Notes on OCGs etc.

	PDF Documents may contain Optional Content Groups. Which of
	these is shown at any given time is dependent on which
	Optional Content Configuration Dictionary is in force at the
	time.

	A pdf_document, once loaded, contains some state saying which
	OCGs are enabled/disabled, and which 'Intent' (or 'Intents')
	a file is being used for. This information is held outside of
	the actual PDF file.

	An Intent (just 'View' or 'Design' or 'All', according to
	PDF 2.0, but theoretically more) says which OCGs to consider
	or ignore in calculating the visibility of content. The
	Intent (or Intents, for there can be an array) is set by the
	current OCCD.

	When first loaded, we turn all OCGs on, then load the default
	OCCD. This may turn some OCGs off, and sets the document Intent.

	Callers can ask how many OCCDs there are, read the names/creators
	for each, and then select any one of them. That updates which
	OCGs are selected, and resets the Intent.

	Once an OCCD has been selected, a caller can enumerate the
	'displayable configuration'. This is a list of labels/radio
	buttons/check buttons that can be used to enable/disable
	given OCGs. The caller can then enable/disable OCGs by
	asking to select (or toggle) given entries in that list.

	Thus the handling of radio button groups, and 'locked'
	elements is kept within the core of MuPDF.

	Finally, the caller can set the 'usage' for a document. This
	can be 'View', 'Print', or 'Export'.
*/

typedef struct
{
	pdf_obj *obj;
	int state;
} pdf_ocg_entry;

typedef struct
{
	int ocg;
	const char *name;
	int depth;
	unsigned int button_flags : 2;
	unsigned int locked : 1;
} pdf_ocg_ui;

struct pdf_ocg_descriptor
{
	int current;
	int num_configs;

	int len;
	pdf_ocg_entry *ocgs;

	pdf_obj *intent;
	const char *usage;

	int num_ui_entries;
	pdf_ocg_ui *ui;
};

int
pdf_count_layer_configs(fz_context *ctx, pdf_document *doc)
{
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	return desc ? desc->num_configs : 0;
}

int
pdf_count_layers(fz_context *ctx, pdf_document *doc)
{
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	return desc ? desc->len : 0;
}

const char *
pdf_layer_name(fz_context *ctx, pdf_document *doc, int layer)
{
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	return desc ? pdf_dict_get_text_string(ctx, desc->ocgs[layer].obj, PDF_NAME(Name)) : NULL;
}

int
pdf_layer_is_enabled(fz_context *ctx, pdf_document *doc, int layer)
{
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	return desc ? desc->ocgs[layer].state : 0;
}

void
pdf_enable_layer(fz_context *ctx, pdf_document *doc, int layer, int enabled)
{
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	if (desc)
		desc->ocgs[layer].state = enabled;
}

static int
count_entries(fz_context *ctx, pdf_obj *obj, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	int len = pdf_array_len(ctx, obj);
	int i;
	int count = 0;

	for (i = 0; i < len; i++)
	{
		pdf_obj *o = pdf_array_get(ctx, obj, i);
		if (pdf_cycle(ctx, &cycle, cycle_up, o))
			continue;
		count += (pdf_is_array(ctx, o) ? count_entries(ctx, o, &cycle) : 1);
	}
	return count;
}

static pdf_ocg_ui *
get_ocg_ui(fz_context *ctx, pdf_ocg_descriptor *desc, int fill)
{
	if (fill == desc->num_ui_entries)
	{
		/* Number of layers changed while parsing;
		 * probably due to a repair. */
		int newsize = desc->num_ui_entries * 2;
		if (newsize == 0)
			newsize = 4; /* Arbitrary non-zero */
		desc->ui = fz_realloc_array(ctx, desc->ui, newsize, pdf_ocg_ui);
		desc->num_ui_entries = newsize;
	}
	return &desc->ui[fill];
}

static int
populate_ui(fz_context *ctx, pdf_ocg_descriptor *desc, int fill, pdf_obj *order, int depth, pdf_obj *rbgroups, pdf_obj *locked,
	pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	int len = pdf_array_len(ctx, order);
	int i, j;
	pdf_ocg_ui *ui;

	for (i = 0; i < len; i++)
	{
		pdf_obj *o = pdf_array_get(ctx, order, i);
		if (pdf_is_array(ctx, o))
		{
			if (pdf_cycle(ctx, &cycle, cycle_up, o))
				continue;

			fill = populate_ui(ctx, desc, fill, o, depth+1, rbgroups, locked, &cycle);
			continue;
		}
		if (pdf_is_string(ctx, o))
		{
			ui = get_ocg_ui(ctx, desc, fill++);
			ui->depth = depth;
			ui->ocg = -1;
			ui->name = pdf_to_text_string(ctx, o);
			ui->button_flags = PDF_LAYER_UI_LABEL;
			ui->locked = 1;
			continue;
		}

		for (j = 0; j < desc->len; j++)
		{
			if (!pdf_objcmp_resolve(ctx, o, desc->ocgs[j].obj))
				break;
		}
		if (j == desc->len)
			continue; /* OCG not found in main list! Just ignore it */
		ui = get_ocg_ui(ctx, desc, fill++);
		ui->depth = depth;
		ui->ocg = j;
		ui->name = pdf_dict_get_text_string(ctx, o, PDF_NAME(Name));
		ui->button_flags = pdf_array_contains(ctx, o, rbgroups) ? PDF_LAYER_UI_RADIOBOX : PDF_LAYER_UI_CHECKBOX;
		ui->locked = pdf_array_contains(ctx, o, locked);
	}
	return fill;
}

static void
drop_ui(fz_context *ctx, pdf_ocg_descriptor *desc)
{
	if (!desc)
		return;

	fz_free(ctx, desc->ui);
	desc->ui = NULL;
}

static void
load_ui(fz_context *ctx, pdf_ocg_descriptor *desc, pdf_obj *ocprops, pdf_obj *occg)
{
	pdf_obj *order;
	pdf_obj *rbgroups;
	pdf_obj *locked;
	int count;

	/* Count the number of entries */
	order = pdf_dict_get(ctx, occg, PDF_NAME(Order));
	if (!order)
		order = pdf_dict_getp(ctx, ocprops, "D/Order");
	count = count_entries(ctx, order, NULL);
	rbgroups = pdf_dict_get(ctx, occg, PDF_NAME(RBGroups));
	if (!rbgroups)
		rbgroups = pdf_dict_getp(ctx, ocprops, "D/RBGroups");
	locked = pdf_dict_get(ctx, occg, PDF_NAME(Locked));

	desc->num_ui_entries = count;
	if (desc->num_ui_entries == 0)
		return;

	desc->ui = fz_malloc_struct_array(ctx, count, pdf_ocg_ui);
	fz_try(ctx)
	{
		desc->num_ui_entries = populate_ui(ctx, desc, 0, order, 0, rbgroups, locked, NULL);
	}
	fz_catch(ctx)
	{
		drop_ui(ctx, desc);
		fz_rethrow(ctx);
	}
}

void
pdf_select_layer_config(fz_context *ctx, pdf_document *doc, int config)
{
	pdf_ocg_descriptor *desc;
	int i, j, len, len2;
	pdf_obj *obj, *cobj;
	pdf_obj *name;

	desc = pdf_read_ocg(ctx, doc);

	obj = pdf_dict_get(ctx, pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root)), PDF_NAME(OCProperties));
	if (!obj)
	{
		if (config == 0)
			return;
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "Unknown Layer config (None known!)");
	}

	cobj = pdf_array_get(ctx, pdf_dict_get(ctx, obj, PDF_NAME(Configs)), config);
	if (!cobj)
	{
		if (config != 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Illegal Layer config");
		cobj = pdf_dict_get(ctx, obj, PDF_NAME(D));
		if (!cobj)
			fz_throw(ctx, FZ_ERROR_GENERIC, "No default Layer config");
	}

	pdf_drop_obj(ctx, desc->intent);
	desc->intent = pdf_keep_obj(ctx, pdf_dict_get(ctx, cobj, PDF_NAME(Intent)));

	len = desc->len;
	name = pdf_dict_get(ctx, cobj, PDF_NAME(BaseState));
	if (pdf_name_eq(ctx, name, PDF_NAME(Unchanged)))
	{
		/* Do nothing */
	}
	else if (pdf_name_eq(ctx, name, PDF_NAME(OFF)))
	{
		for (i = 0; i < len; i++)
		{
			desc->ocgs[i].state = 0;
		}
	}
	else /* Default to ON */
	{
		for (i = 0; i < len; i++)
		{
			desc->ocgs[i].state = 1;
		}
	}

	obj = pdf_dict_get(ctx, cobj, PDF_NAME(ON));
	len2 = pdf_array_len(ctx, obj);
	for (i = 0; i < len2; i++)
	{
		pdf_obj *o = pdf_array_get(ctx, obj, i);
		for (j=0; j < len; j++)
		{
			if (!pdf_objcmp_resolve(ctx, desc->ocgs[j].obj, o))
			{
				desc->ocgs[j].state = 1;
				break;
			}
		}
	}

	obj = pdf_dict_get(ctx, cobj, PDF_NAME(OFF));
	len2 = pdf_array_len(ctx, obj);
	for (i = 0; i < len2; i++)
	{
		pdf_obj *o = pdf_array_get(ctx, obj, i);
		for (j=0; j < len; j++)
		{
			if (!pdf_objcmp_resolve(ctx, desc->ocgs[j].obj, o))
			{
				desc->ocgs[j].state = 0;
				break;
			}
		}
	}

	desc->current = config;

	drop_ui(ctx, desc);
	load_ui(ctx, desc, obj, cobj);
}

void
pdf_layer_config_info(fz_context *ctx, pdf_document *doc, int config_num, pdf_layer_config *info)
{
	pdf_ocg_descriptor *desc;
	pdf_obj *ocprops;
	pdf_obj *obj;

	if (!info)
		return;

	desc = pdf_read_ocg(ctx, doc);

	info->name = NULL;
	info->creator = NULL;

	if (config_num < 0 || config_num >= desc->num_configs)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Invalid layer config number");

	ocprops = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/OCProperties");
	if (!ocprops)
		return;

	obj = pdf_dict_get(ctx, ocprops, PDF_NAME(Configs));
	if (pdf_is_array(ctx, obj))
		obj = pdf_array_get(ctx, obj, config_num);
	else if (config_num == 0)
		obj = pdf_dict_get(ctx, ocprops, PDF_NAME(D));
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "Invalid layer config number");

	info->creator = pdf_dict_get_string(ctx, obj, PDF_NAME(Creator), NULL);
	info->name = pdf_dict_get_string(ctx, obj, PDF_NAME(Name), NULL);
}

void
pdf_drop_ocg(fz_context *ctx, pdf_document *doc)
{
	pdf_ocg_descriptor *desc;
	int i;

	if (!doc)
		return;
	desc = doc->ocg;
	if (!desc)
		return;

	drop_ui(ctx, desc);
	pdf_drop_obj(ctx, desc->intent);
	for (i = 0; i < desc->len; i++)
		pdf_drop_obj(ctx, desc->ocgs[i].obj);
	fz_free(ctx, desc->ocgs);
	fz_free(ctx, desc);
}

static void
clear_radio_group(fz_context *ctx, pdf_document *doc, pdf_obj *ocg)
{
	pdf_obj *rbgroups = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/OCProperties/RBGroups");
	int len, i;

	len = pdf_array_len(ctx, rbgroups);
	for (i = 0; i < len; i++)
	{
		pdf_obj *group = pdf_array_get(ctx, rbgroups, i);

		if (pdf_array_contains(ctx, ocg, group))
		{
			int len2 = pdf_array_len(ctx, group);
			int j;

			for (j = 0; j < len2; j++)
			{
				pdf_obj *g = pdf_array_get(ctx, group, j);
				int k;
				for (k = 0; k < doc->ocg->len; k++)
				{
					pdf_ocg_entry *s = &doc->ocg->ocgs[k];

					if (!pdf_objcmp_resolve(ctx, s->obj, g))
						s->state = 0;
				}
			}
		}
	}
}

int pdf_count_layer_config_ui(fz_context *ctx, pdf_document *doc)
{
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	return desc ? desc->num_ui_entries : 0;
}

void pdf_select_layer_config_ui(fz_context *ctx, pdf_document *doc, int ui)
{
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	pdf_ocg_ui *entry;

	if (ui < 0 || ui >= desc->num_ui_entries)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Out of range UI entry selected");

	entry = &desc->ui[ui];
	if (entry->button_flags != PDF_LAYER_UI_RADIOBOX &&
		entry->button_flags != PDF_LAYER_UI_CHECKBOX)
		return;
	if (entry->locked)
		return;

	if (entry->button_flags == PDF_LAYER_UI_RADIOBOX)
		clear_radio_group(ctx, doc, desc->ocgs[entry->ocg].obj);

	desc->ocgs[entry->ocg].state = 1;
}

void pdf_toggle_layer_config_ui(fz_context *ctx, pdf_document *doc, int ui)
{
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	pdf_ocg_ui *entry;
	int selected;

	if (ui < 0 || ui >= desc->num_ui_entries)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Out of range UI entry toggled");

	entry = &desc->ui[ui];
	if (entry->button_flags != PDF_LAYER_UI_RADIOBOX &&
		entry->button_flags != PDF_LAYER_UI_CHECKBOX)
		return;
	if (entry->locked)
		return;

	selected = desc->ocgs[entry->ocg].state;

	if (entry->button_flags == PDF_LAYER_UI_RADIOBOX)
		clear_radio_group(ctx, doc, desc->ocgs[entry->ocg].obj);

	desc->ocgs[entry->ocg].state = !selected;
}

void pdf_deselect_layer_config_ui(fz_context *ctx, pdf_document *doc, int ui)
{
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	pdf_ocg_ui *entry;

	if (ui < 0 || ui >= desc->num_ui_entries)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Out of range UI entry deselected");

	entry = &desc->ui[ui];
	if (entry->button_flags != PDF_LAYER_UI_RADIOBOX &&
		entry->button_flags != PDF_LAYER_UI_CHECKBOX)
		return;
	if (entry->locked)
		return;

	desc->ocgs[entry->ocg].state = 0;
}

void
pdf_layer_config_ui_info(fz_context *ctx, pdf_document *doc, int ui, pdf_layer_config_ui *info)
{
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	pdf_ocg_ui *entry;

	if (!info)
		return;

	info->depth = 0;
	info->locked = 0;
	info->selected = 0;
	info->text = NULL;
	info->type = 0;

	if (ui < 0 || ui >= desc->num_ui_entries)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Out of range UI entry selected");

	entry = &desc->ui[ui];
	info->type = entry->button_flags;
	info->depth = entry->depth;
	info->selected = desc->ocgs[entry->ocg].state;
	info->locked = entry->locked;
	info->text = entry->name;
}

static int
ocg_intents_include(fz_context *ctx, pdf_ocg_descriptor *desc, const char *name)
{
	int i, len;

	if (strcmp(name, "All") == 0)
		return 1;

	/* In the absence of a specified intent, it's 'View' */
	if (!desc->intent)
		return (strcmp(name, "View") == 0);

	if (pdf_is_name(ctx, desc->intent))
	{
		const char *intent = pdf_to_name(ctx, desc->intent);
		if (strcmp(intent, "All") == 0)
			return 1;
		return (strcmp(intent, name) == 0);
	}
	if (!pdf_is_array(ctx, desc->intent))
		return 0;

	len = pdf_array_len(ctx, desc->intent);
	for (i=0; i < len; i++)
	{
		const char *intent = pdf_to_name(ctx, pdf_array_get(ctx, desc->intent, i));
		if (strcmp(intent, "All") == 0)
			return 1;
		if (strcmp(intent, name) == 0)
			return 1;
	}
	return 0;
}

static int
pdf_is_ocg_hidden_imp(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, const char *usage, pdf_obj *ocg, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_ocg_descriptor *desc = pdf_read_ocg(ctx, doc);
	pdf_obj *obj, *obj2, *type;
	char event_state[16];

	/* If no usage, everything is visible */
	if (!usage)
		return 0;

	/* If no ocg descriptor or no ocgs described, everything is visible */
	if (!desc || desc->len == 0)
		return 0;

	/* If we've been handed a name, look it up in the properties. */
	if (pdf_is_name(ctx, ocg))
	{
		ocg = pdf_dict_get(ctx, pdf_dict_get(ctx, rdb, PDF_NAME(Properties)), ocg);
	}
	/* If we haven't been given an ocg at all, then we're visible */
	if (!ocg)
		return 0;

	/* Avoid infinite recursions */
	if (pdf_cycle(ctx, &cycle, cycle_up, ocg))
		return 0;

	fz_strlcpy(event_state, usage, sizeof event_state);
	fz_strlcat(event_state, "State", sizeof event_state);

	type = pdf_dict_get(ctx, ocg, PDF_NAME(Type));

	if (pdf_name_eq(ctx, type, PDF_NAME(OCG)))
	{
		/* An Optional Content Group */
		int default_value = 0;
		int len = desc->len;
		int i;
		pdf_obj *es;

		/* by default an OCG is visible, unless it's explicitly hidden */
		for (i = 0; i < len; i++)
		{
			/* Deliberately do NOT resolve here. Bug 702261. */
			if (!pdf_objcmp(ctx, desc->ocgs[i].obj, ocg))
			{
				default_value = !desc->ocgs[i].state;
				break;
			}
		}

		/* Check Intents; if our intent is not part of the set given
		 * by the current config, we should ignore it. */
		obj = pdf_dict_get(ctx, ocg, PDF_NAME(Intent));
		if (pdf_is_name(ctx, obj))
		{
			/* If it doesn't match, it's hidden */
			if (ocg_intents_include(ctx, desc, pdf_to_name(ctx, obj)) == 0)
				return 1;
		}
		else if (pdf_is_array(ctx, obj))
		{
			int match = 0;
			len = pdf_array_len(ctx, obj);
			for (i=0; i<len; i++) {
				match |= ocg_intents_include(ctx, desc, pdf_to_name(ctx, pdf_array_get(ctx, obj, i)));
				if (match)
					break;
			}
			/* If we don't match any, it's hidden */
			if (match == 0)
				return 1;
		}
		else
		{
			/* If it doesn't match, it's hidden */
			if (ocg_intents_include(ctx, desc, "View") == 0)
				return 1;
		}

		/* FIXME: Currently we do a very simple check whereby we look
		 * at the Usage object (an Optional Content Usage Dictionary)
		 * and check to see if the corresponding 'event' key is on
		 * or off.
		 *
		 * Really we should only look at Usage dictionaries that
		 * correspond to entries in the AS list in the OCG config.
		 * Given that we don't handle Zoom or User, or Language
		 * dicts, this is not really a problem. */
		obj = pdf_dict_get(ctx, ocg, PDF_NAME(Usage));
		if (!pdf_is_dict(ctx, obj))
			return default_value;
		/* FIXME: Should look at Zoom (and return hidden if out of
		 * max/min range) */
		/* FIXME: Could provide hooks to the caller to check if
		 * User is appropriate - if not return hidden. */
		obj2 = pdf_dict_gets(ctx, obj, usage);
		es = pdf_dict_gets(ctx, obj2, event_state);
		if (pdf_name_eq(ctx, es, PDF_NAME(OFF)))
		{
			return 1;
		}
		if (pdf_name_eq(ctx, es, PDF_NAME(ON)))
		{
			return 0;
		}
		return default_value;
	}
	else if (pdf_name_eq(ctx, type, PDF_NAME(OCMD)))
	{
		/* An Optional Content Membership Dictionary */
		pdf_obj *name;
		int combine, on = 0;

		obj = pdf_dict_get(ctx, ocg, PDF_NAME(VE));
		if (pdf_is_array(ctx, obj)) {
			/* FIXME: Calculate visibility from array */
			return 0;
		}
		name = pdf_dict_get(ctx, ocg, PDF_NAME(P));
		/* Set combine; Bit 0 set => AND, Bit 1 set => true means
		 * Off, otherwise true means On */
		if (pdf_name_eq(ctx, name, PDF_NAME(AllOn)))
		{
			combine = 1;
		}
		else if (pdf_name_eq(ctx, name, PDF_NAME(AnyOff)))
		{
			combine = 2;
		}
		else if (pdf_name_eq(ctx, name, PDF_NAME(AllOff)))
		{
			combine = 3;
		}
		else /* Assume it's the default (AnyOn) */
		{
			combine = 0;
		}

		obj = pdf_dict_get(ctx, ocg, PDF_NAME(OCGs));
		on = combine & 1;
		if (pdf_is_array(ctx, obj)) {
			int i, len;
			len = pdf_array_len(ctx, obj);
			for (i = 0; i < len; i++)
			{
				int hidden = pdf_is_ocg_hidden_imp(ctx, doc, rdb, usage, pdf_array_get(ctx, obj, i), &cycle);
				if ((combine & 1) == 0)
					hidden = !hidden;
				if (combine & 2)
					on &= hidden;
				else
					on |= hidden;
			}
		}
		else
		{
			on = pdf_is_ocg_hidden_imp(ctx, doc, rdb, usage, obj, &cycle);
			if ((combine & 1) == 0)
				on = !on;
		}

		return !on;
	}
	/* No idea what sort of object this is - be visible */
	return 0;
}

int
pdf_is_ocg_hidden(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, const char *usage, pdf_obj *ocg)
{
	return pdf_is_ocg_hidden_imp(ctx, doc, rdb, usage, ocg, NULL);
}

pdf_ocg_descriptor *
pdf_read_ocg(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *prop, *ocgs, *configs;
	int len, i, num_configs;

	if (doc->ocg)
		return doc->ocg;

	fz_try(ctx)
	{
		prop = pdf_dict_get(ctx, pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root)), PDF_NAME(OCProperties));

		configs = pdf_dict_get(ctx, prop, PDF_NAME(Configs));
		num_configs = pdf_array_len(ctx, configs);
		ocgs = pdf_dict_get(ctx, prop, PDF_NAME(OCGs));
		len = pdf_array_len(ctx, ocgs);

		doc->ocg = fz_malloc_struct(ctx, pdf_ocg_descriptor);
		doc->ocg->ocgs = fz_calloc(ctx, len, sizeof(*doc->ocg->ocgs));
		doc->ocg->len = len;
		doc->ocg->num_configs = num_configs;

		for (i = 0; i < len; i++)
		{
			pdf_obj *o = pdf_array_get(ctx, ocgs, i);
			doc->ocg->ocgs[i].obj = pdf_keep_obj(ctx, o);
			doc->ocg->ocgs[i].state = 1;
		}

		pdf_select_layer_config(ctx, doc, 0);
	}
	fz_catch(ctx)
	{
		pdf_drop_ocg(ctx, doc);
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "Ignoring broken Optional Content configuration");
		doc->ocg = fz_malloc_struct(ctx, pdf_ocg_descriptor);
	}

	return doc->ocg;
}

void
pdf_set_layer_config_as_default(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *ocprops, *d, *order, *on, *configs, *rbgroups;
	int k;

	ocprops = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/OCProperties");
	if (!ocprops)
		return;

	/* All files with OCGs are required to have a D entry */
	d = pdf_dict_get(ctx, ocprops, PDF_NAME(D));
	if (d == NULL)
		return;

	pdf_dict_put(ctx, d, PDF_NAME(BaseState), PDF_NAME(OFF));

	/* We are about to delete RBGroups and Order, from D. These are
	 * both the underlying defaults for other configs, so copy the
	 * current values out to any config that doesn't have one
	 * already. */
	order = pdf_dict_get(ctx, d, PDF_NAME(Order));
	rbgroups = pdf_dict_get(ctx, d, PDF_NAME(RBGroups));
	configs = pdf_dict_get(ctx, ocprops, PDF_NAME(Configs));
	if (configs)
	{
		int len = pdf_array_len(ctx, configs);
		for (k=0; k < len; k++)
		{
			pdf_obj *config = pdf_array_get(ctx, configs, k);

			if (order && !pdf_dict_get(ctx, config, PDF_NAME(Order)))
				pdf_dict_put(ctx, config, PDF_NAME(Order), order);
			if (rbgroups && !pdf_dict_get(ctx, config, PDF_NAME(RBGroups)))
				pdf_dict_put(ctx, config, PDF_NAME(RBGroups), rbgroups);
		}
	}

	/* Offer all the layers in the UI */
	order = pdf_new_array(ctx, doc, 4);
	on = pdf_new_array(ctx, doc, 4);
	for (k = 0; k < doc->ocg->len; k++)
	{
		pdf_ocg_entry *s = &doc->ocg->ocgs[k];

		pdf_array_push(ctx, order, s->obj);
		if (s->state)
			pdf_array_push(ctx, on, s->obj);
	}
	pdf_dict_put(ctx, d, PDF_NAME(Order), order);
	pdf_dict_put(ctx, d, PDF_NAME(ON), on);
	pdf_dict_del(ctx, d, PDF_NAME(OFF));
	pdf_dict_del(ctx, d, PDF_NAME(AS));
	pdf_dict_put(ctx, d, PDF_NAME(Intent), PDF_NAME(View));
	pdf_dict_del(ctx, d, PDF_NAME(Name));
	pdf_dict_del(ctx, d, PDF_NAME(Creator));
	pdf_dict_del(ctx, d, PDF_NAME(RBGroups));
	pdf_dict_del(ctx, d, PDF_NAME(Locked));

	pdf_dict_del(ctx, ocprops, PDF_NAME(Configs));
}
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// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"
#include <float.h>
#include <math.h>

#define LINE_LIMIT (100)
#define LINE_HEIGHT (1.2f)
struct line { const char *a, *b; };

struct font_info
{
	fz_context *ctx;
	fz_font *font;
	float fontsize;
};

static float measure_character(struct font_info *info, int c)
{
	fz_font *font;
	int gid = fz_encode_character_with_fallback(info->ctx, info->font, c, 0, 0, &font);
	return fz_advance_glyph(info->ctx, font, gid, 0) * info->fontsize;
}


static int break_lines(struct font_info *info, const char *a, struct line *lines, int maxlines, float width, float *maxwidth)
{
	const char *next, *space = NULL, *b = a;
	int c, n = 0;
	float space_x, x = 0, w = 0;

	if (maxwidth)
		*maxwidth = 0;

	while (*b)
	{
		next = b + fz_chartorune(&c, b);
		if (c == '\r' || c == '\n')
		{
			if (lines && n < maxlines)
			{
				lines[n].a = a;
				lines[n].b = b;
			}
			++n;
			if (maxwidth && *maxwidth < x)
				*maxwidth = x;
			a = next;
			x = 0;
			space = NULL;
		}
		else
		{
			if (c == ' ')
			{
				space = b;
				space_x = x;
			}

			w = measure_character(info, c);
			if (x + w > width)
			{
				if (space)
				{
					if (lines && n < maxlines)
					{
						lines[n].a = a;
						lines[n].b = space;
					}
					++n;
					if (maxwidth && *maxwidth < space_x)
						*maxwidth = space_x;
					a = next = space + 1;
					x = 0;
					space = NULL;
				}
				else
				{
					if (lines && n < maxlines)
					{
						lines[n].a = a;
						lines[n].b = b;
					}
					++n;
					if (maxwidth && *maxwidth < x)
						*maxwidth = x;
					a = b;
					x = w;
					space = NULL;
				}
			}
			else
			{
				x += w;
			}
		}
		b = next;
	}

	if (lines && n < maxlines)
	{
		lines[n].a = a;
		lines[n].b = b;
	}
	++n;
	if (maxwidth && *maxwidth < x)
		*maxwidth = x;
	return n < maxlines ? n : maxlines;
}

static fz_matrix show_string(fz_context *ctx, fz_text *text, fz_font *user_font, fz_matrix trm, const char *s, int len,
	int wmode, int bidi_level, fz_bidi_direction markup_dir, fz_text_language language)
{
	fz_font *font;
	int gid, ucs;
	float adv;
	int i = 0;

	while (i < len)
	{
		i += fz_chartorune(&ucs, s + i);
		gid = fz_encode_character_with_fallback(ctx, user_font, ucs, 0, language, &font);
		fz_show_glyph(ctx, text, font, trm, gid, ucs, wmode, bidi_level, markup_dir, language);
		adv = fz_advance_glyph(ctx, font, gid, wmode);
		if (wmode == 0)
			trm = fz_pre_translate(trm, adv, 0);
		else
			trm = fz_pre_translate(trm, 0, adv);
	}

	return trm;
}

fz_text *pdf_layout_fit_text(fz_context *ctx, fz_font *font, fz_text_language lang, const char *str, fz_rect bounds)
{
	fz_text *text = NULL;
	struct font_info info;
	struct line *lines;
	float width = bounds.x1 - bounds.x0;
	float height = bounds.y1 - bounds.y0;

	lines = fz_malloc_array(ctx, LINE_LIMIT, struct line);

	fz_var(info);
	fz_try(ctx)
	{
		fz_matrix trm;
		int target_line_count;
		int line_count, l;
		float line_len;
		fz_rect tbounds;
		float xadj, yadj;
		fz_text_span *span;

		info.ctx = ctx;
		info.font = font;
		info.fontsize = 1;

		/* Find out how many lines the text requires without any wrapping */
		target_line_count = break_lines(&info, str, lines, LINE_LIMIT, FLT_MAX, &line_len);

		/* Try increasing line counts, which reduces the font size, until the text fits */
		do
		{
			info.fontsize = height / (target_line_count * LINE_HEIGHT);
			line_count = break_lines(&info, str, lines, LINE_LIMIT, width, &line_len);
		} while (line_count > target_line_count++);

		trm = fz_scale(info.fontsize, -info.fontsize);
		trm.e += bounds.x0;
		trm.f += bounds.y1;
		text = fz_new_text(ctx);
		for (l = 0; l < line_count; l++)
		{
			show_string(ctx, text, font, trm, lines[l].a, lines[l].b - lines[l].a, 0, 0, FZ_BIDI_LTR, lang);
			trm = fz_pre_translate(trm, 0.0f, -LINE_HEIGHT);
		}
		tbounds = fz_bound_text(ctx, text, NULL, fz_identity);
		xadj = (bounds.x0 + bounds.x1 - tbounds.x0 - tbounds.x1) / 2.0f;
		yadj = (bounds.y0 + bounds.y1 - tbounds.y0 - tbounds.y1) / 2.0f;
		for (span = text->head; span; span = span->next)
		{
			int i;
			for (i = 0; i < span->len; i++)
			{
				span->items[i].x += xadj;
				span->items[i].y += yadj;
			}
		}
	}
	fz_always(ctx)
	{
		fz_free(ctx, lines);
	}
	fz_catch(ctx)
	{
		fz_drop_text(ctx, text);
	}

	return text;
}







mupdf-1.21.1-source/source/pdf/pdf-lex.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

#define IS_NUMBER \
	'+':case'-':case'.':case'0':case'1':case'2':case'3':\
	case'4':case'5':case'6':case'7':case'8':case'9'
#define IS_WHITE \
	'\x00':case'\x09':case'\x0a':case'\x0c':case'\x0d':case'\x20'
#define IS_HEX \
	'0':case'1':case'2':case'3':case'4':case'5':case'6':\
	case'7':case'8':case'9':case'A':case'B':case'C':\
	case'D':case'E':case'F':case'a':case'b':case'c':\
	case'd':case'e':case'f'
#define IS_DELIM \
	'(':case')':case'<':case'>':case'[':case']':case'{':\
	case'}':case'/':case'%'

#define RANGE_0_9 \
	'0':case'1':case'2':case'3':case'4':case'5':\
	case'6':case'7':case'8':case'9'
#define RANGE_a_f \
	'a':case'b':case'c':case'd':case'e':case'f'
#define RANGE_A_F \
	'A':case'B':case'C':case'D':case'E':case'F'
#define RANGE_0_7 \
	'0':case'1':case'2':case'3':case'4':case'5':case'6':case'7'

/* #define DUMP_LEXER_STREAM */
#ifdef DUMP_LEXER_STREAM
static inline int lex_byte(fz_context *ctx, fz_stream *stm)
{
	int c = fz_read_byte(ctx, stm);

	if (c == EOF)
		fz_write_printf(ctx, fz_stdout(ctx), "<EOF>");
	else if (c >= 32 && c < 128)
		fz_write_printf(ctx, fz_stdout(ctx), "%c", c);
	else
		fz_write_printf(ctx, fz_stdout(ctx), "<%02x>", c);
	return c;
}
#else
#define lex_byte(C,S) fz_read_byte(C,S)
#endif

static inline int iswhite(int ch)
{
	return
		ch == '\000' ||
		ch == '\011' ||
		ch == '\012' ||
		ch == '\014' ||
		ch == '\015' ||
		ch == '\040';
}

static inline int fz_isprint(int ch)
{
	return ch >= ' ' && ch <= '~';
}

static inline int unhex(int ch)
{
	if (ch >= '0' && ch <= '9') return ch - '0';
	if (ch >= 'A' && ch <= 'F') return ch - 'A' + 0xA;
	if (ch >= 'a' && ch <= 'f') return ch - 'a' + 0xA;
	return 0;
}

static void
lex_white(fz_context *ctx, fz_stream *f)
{
	int c;
	do {
		c = lex_byte(ctx, f);
	} while ((c <= 32) && (iswhite(c)));
	if (c != EOF)
		fz_unread_byte(ctx, f);
}

static void
lex_comment(fz_context *ctx, fz_stream *f)
{
	int c;
	do {
		c = lex_byte(ctx, f);
	} while ((c != '\012') && (c != '\015') && (c != EOF));
}

/* Fast(ish) but inaccurate strtof, with Adobe overflow handling. */
static float acrobat_compatible_atof(char *s)
{
	int neg = 0;
	int i = 0;

	while (*s == '-')
	{
		neg = 1;
		++s;
	}
	while (*s == '+')
	{
		++s;
	}

	while (*s >= '0' && *s <= '9')
	{
		/* We deliberately ignore overflow here.
		 * Tests show that Acrobat handles * overflows in exactly the same way we do:
		 * 123450000000000000000678 is read as 678.
		 */
		i = i * 10 + (*s - '0');
		++s;
	}

	if (*s == '.')
	{
		float v = i;
		float n = 0;
		float d = 1;
		++s;
		while (*s >= '0' && *s <= '9')
		{
			n = 10 * n + (*s - '0');
			d = 10 * d;
			++s;
		}
		v += n / d;
		return neg ? -v : v;
	}
	else
	{
		return neg ? -i : i;
	}
}

/* Fast but inaccurate atoi. */
static int fast_atoi(char *s)
{
	int neg = 0;
	int i = 0;

	while (*s == '-')
	{
		neg = 1;
		++s;
	}
	while (*s == '+')
	{
		++s;
	}

	while (*s >= '0' && *s <= '9')
	{
		/* We deliberately ignore overflow here. */
		i = i * 10 + (*s - '0');
		++s;
	}

	return neg ? -i : i;
}

static int
lex_number(fz_context *ctx, fz_stream *f, pdf_lexbuf *buf, int c)
{
	char *s = buf->scratch;
	char *e = buf->scratch + buf->size - 1; /* leave space for zero terminator */
	char *isreal = (c == '.' ? s : NULL);
	int neg = (c == '-');
	int isbad = 0;

	*s++ = c;

	c = lex_byte(ctx, f);

	/* skip extra '-' signs at start of number */
	if (neg)
	{
		while (c == '-')
			c = lex_byte(ctx, f);
	}

	while (s < e)
	{
		switch (c)
		{
		case IS_WHITE:
		case IS_DELIM:
			fz_unread_byte(ctx, f);
			goto end;
		case EOF:
			goto end;
		case '.':
			if (isreal)
				isbad = 1;
			isreal = s;
			*s++ = c;
			break;
		case '-':
			/* Bug 703248: Some PDFs (particularly those
			 * generated by google docs) apparently have
			 * numbers like 0.000000000000-5684342 in them.
			 * We'll stop our interpretation at the -, but
			 * keep reading to skip over the trailing
			 * digits so they aren't parsed later. */
			*s++ = '\0';
			break;
		case RANGE_0_9:
			*s++ = c;
			break;
		default:
			isbad = 1;
			*s++ = c;
			break;
		}
		c = lex_byte(ctx, f);
	}

end:
	*s = '\0';
	if (isbad)
		return PDF_TOK_KEYWORD;
	if (isreal)
	{
		/* We'd like to use the fastest possible atof
		 * routine, but we'd rather match acrobats
		 * handling of broken numbers. As such, we
		 * spot common broken cases and call an
		 * acrobat compatible routine where required. */
		if (neg > 1 || isreal - buf->scratch >= 10)
			buf->f = acrobat_compatible_atof(buf->scratch);
		else
			buf->f = fz_atof(buf->scratch);
		return PDF_TOK_REAL;
	}
	else
	{
		buf->i = fast_atoi(buf->scratch);
		return PDF_TOK_INT;
	}
}

static void
lex_name(fz_context *ctx, fz_stream *f, pdf_lexbuf *lb)
{
	char *s = lb->scratch;
	char *e = s + fz_minz(127, lb->size);
	int c;

	while (1)
	{
		if (s == e)
		{
			if (e - lb->scratch < 127)
			{
				s += pdf_lexbuf_grow(ctx, lb);
				e = lb->scratch + fz_minz(127, lb->size);
			}
			else
			{
				/* truncate names that are too long */
				fz_warn(ctx, "name is too long");
				*s = 0;
				lb->len = s - lb->scratch;
				s = NULL;
			}
		}
		c = lex_byte(ctx, f);
		switch (c)
		{
		case IS_WHITE:
		case IS_DELIM:
			fz_unread_byte(ctx, f);
			goto end;
		case EOF:
			goto end;
		case '#':
		{
			int hex[2];
			int i;
			for (i = 0; i < 2; i++)
			{
				c = fz_peek_byte(ctx, f);
				switch (c)
				{
				case RANGE_0_9:
					if (i == 1 && c == '0' && hex[0] == 0)
						goto illegal;
					hex[i] = lex_byte(ctx, f) - '0';
					break;
				case RANGE_a_f:
					hex[i] = lex_byte(ctx, f) - 'a' + 10;
					break;
				case RANGE_A_F:
					hex[i] = lex_byte(ctx, f) - 'A' + 10;
					break;
				default:
				case EOF:
					goto illegal;
				}
			}
			if (s) *s++ = (hex[0] << 4) + hex[1];
			break;
illegal:
			if (i == 1)
				fz_unread_byte(ctx, f);
			if (s) *s++ = '#';
			continue;
		}
		default:
			if (s) *s++ = c;
			break;
		}
	}
end:
	if (s)
	{
		*s = '\0';
		lb->len = s - lb->scratch;
	}
}

static int
lex_string(fz_context *ctx, fz_stream *f, pdf_lexbuf *lb)
{
	char *s = lb->scratch;
	char *e = s + lb->size;
	int bal = 1;
	int oct;
	int c;

	while (1)
	{
		if (s == e)
		{
			s += pdf_lexbuf_grow(ctx, lb);
			e = lb->scratch + lb->size;
		}
		c = lex_byte(ctx, f);
		switch (c)
		{
		case EOF:
			return PDF_TOK_ERROR;
		case '(':
			bal++;
			*s++ = c;
			break;
		case ')':
			bal --;
			if (bal == 0)
				goto end;
			*s++ = c;
			break;
		case '\\':
			c = lex_byte(ctx, f);
			switch (c)
			{
			case EOF:
				return PDF_TOK_ERROR;
			case 'n':
				*s++ = '\n';
				break;
			case 'r':
				*s++ = '\r';
				break;
			case 't':
				*s++ = '\t';
				break;
			case 'b':
				*s++ = '\b';
				break;
			case 'f':
				*s++ = '\f';
				break;
			case '(':
				*s++ = '(';
				break;
			case ')':
				*s++ = ')';
				break;
			case '\\':
				*s++ = '\\';
				break;
			case RANGE_0_7:
				oct = c - '0';
				c = lex_byte(ctx, f);
				if (c >= '0' && c <= '7')
				{
					oct = oct * 8 + (c - '0');
					c = lex_byte(ctx, f);
					if (c >= '0' && c <= '7')
						oct = oct * 8 + (c - '0');
					else if (c != EOF)
						fz_unread_byte(ctx, f);
				}
				else if (c != EOF)
					fz_unread_byte(ctx, f);
				*s++ = oct;
				break;
			case '\n':
				break;
			case '\r':
				c = lex_byte(ctx, f);
				if ((c != '\n') && (c != EOF))
					fz_unread_byte(ctx, f);
				break;
			default:
				*s++ = c;
			}
			break;
		default:
			*s++ = c;
			break;
		}
	}
end:
	lb->len = s - lb->scratch;
	return PDF_TOK_STRING;
}

static int
lex_hex_string(fz_context *ctx, fz_stream *f, pdf_lexbuf *lb)
{
	char *s = lb->scratch;
	char *e = s + lb->size;
	int a = 0, x = 0;
	int c;

	while (1)
	{
		if (s == e)
		{
			s += pdf_lexbuf_grow(ctx, lb);
			e = lb->scratch + lb->size;
		}
		c = lex_byte(ctx, f);
		switch (c)
		{
		case IS_WHITE:
			break;
		default:
			fz_warn(ctx, "invalid character in hex string");
			/* fall through */
		case IS_HEX:
			if (x)
			{
				*s++ = a * 16 + unhex(c);
				x = !x;
			}
			else
			{
				a = unhex(c);
				x = !x;
			}
			break;
		case '>':
			if (x)
			{
				*s++ = a * 16; /* pad truncated string with '0' */
			}
			goto end;
		case EOF:
			return PDF_TOK_ERROR;
		}
	}
end:
	lb->len = s - lb->scratch;
	return PDF_TOK_STRING;
}

static pdf_token
pdf_token_from_keyword(char *key)
{
	switch (*key)
	{
	case 'R':
		if (!strcmp(key, "R")) return PDF_TOK_R;
		break;
	case 't':
		if (!strcmp(key, "true")) return PDF_TOK_TRUE;
		if (!strcmp(key, "trailer")) return PDF_TOK_TRAILER;
		break;
	case 'f':
		if (!strcmp(key, "false")) return PDF_TOK_FALSE;
		break;
	case 'n':
		if (!strcmp(key, "null")) return PDF_TOK_NULL;
		if (!strcmp(key, "newobj")) return PDF_TOK_NEWOBJ;
		break;
	case 'o':
		if (!strcmp(key, "obj")) return PDF_TOK_OBJ;
		break;
	case 'e':
		if (!strcmp(key, "endobj")) return PDF_TOK_ENDOBJ;
		if (!strcmp(key, "endstream")) return PDF_TOK_ENDSTREAM;
		break;
	case 's':
		if (!strcmp(key, "stream")) return PDF_TOK_STREAM;
		if (!strcmp(key, "startxref")) return PDF_TOK_STARTXREF;
		break;
	case 'x':
		if (!strcmp(key, "xref")) return PDF_TOK_XREF;
		break;
	}

	while (*key)
	{
		if (!fz_isprint(*key))
			return PDF_TOK_ERROR;
		++key;
	}

	return PDF_TOK_KEYWORD;
}

void pdf_lexbuf_init(fz_context *ctx, pdf_lexbuf *lb, int size)
{
	lb->size = lb->base_size = size;
	lb->len = 0;
	lb->scratch = &lb->buffer[0];
}

void pdf_lexbuf_fin(fz_context *ctx, pdf_lexbuf *lb)
{
	if (lb && lb->size != lb->base_size)
		fz_free(ctx, lb->scratch);
}

ptrdiff_t pdf_lexbuf_grow(fz_context *ctx, pdf_lexbuf *lb)
{
	char *old = lb->scratch;
	size_t newsize = lb->size * 2;
	if (lb->size == lb->base_size)
	{
		lb->scratch = Memento_label(fz_malloc(ctx, newsize), "pdf_lexbuf");
		memcpy(lb->scratch, lb->buffer, lb->size);
	}
	else
	{
		lb->scratch = fz_realloc(ctx, lb->scratch, newsize);
	}
	lb->size = newsize;
	return lb->scratch - old;
}

pdf_token
pdf_lex(fz_context *ctx, fz_stream *f, pdf_lexbuf *buf)
{
	while (1)
	{
		int c = lex_byte(ctx, f);
		switch (c)
		{
		case EOF:
			return PDF_TOK_EOF;
		case IS_WHITE:
			lex_white(ctx, f);
			break;
		case '%':
			lex_comment(ctx, f);
			break;
		case '/':
			lex_name(ctx, f, buf);
			return PDF_TOK_NAME;
		case '(':
			return lex_string(ctx, f, buf);
		case ')':
			return PDF_TOK_ERROR;
		case '<':
			c = lex_byte(ctx, f);
			if (c == '<')
				return PDF_TOK_OPEN_DICT;
			if (c != EOF)
				fz_unread_byte(ctx, f);
			return lex_hex_string(ctx, f, buf);
		case '>':
			c = lex_byte(ctx, f);
			if (c == '>')
				return PDF_TOK_CLOSE_DICT;
			if (c != EOF)
				fz_unread_byte(ctx, f);
			return PDF_TOK_ERROR;
		case '[':
			return PDF_TOK_OPEN_ARRAY;
		case ']':
			return PDF_TOK_CLOSE_ARRAY;
		case '{':
			return PDF_TOK_OPEN_BRACE;
		case '}':
			return PDF_TOK_CLOSE_BRACE;
		case IS_NUMBER:
			return lex_number(ctx, f, buf, c);
		default: /* isregular: !isdelim && !iswhite && c != EOF */
			fz_unread_byte(ctx, f);
			lex_name(ctx, f, buf);
			return pdf_token_from_keyword(buf->scratch);
		}
	}
}

pdf_token
pdf_lex_no_string(fz_context *ctx, fz_stream *f, pdf_lexbuf *buf)
{
	while (1)
	{
		int c = lex_byte(ctx, f);
		switch (c)
		{
		case EOF:
			return PDF_TOK_EOF;
		case IS_WHITE:
			lex_white(ctx, f);
			break;
		case '%':
			lex_comment(ctx, f);
			break;
		case '/':
			lex_name(ctx, f, buf);
			return PDF_TOK_NAME;
		case '(':
			return PDF_TOK_ERROR; /* no strings allowed */
		case ')':
			return PDF_TOK_ERROR; /* no strings allowed */
		case '<':
			c = lex_byte(ctx, f);
			if (c == '<')
				return PDF_TOK_OPEN_DICT;
			if (c != EOF)
				fz_unread_byte(ctx, f);
			return PDF_TOK_ERROR; /* no strings allowed */
		case '>':
			c = lex_byte(ctx, f);
			if (c == '>')
				return PDF_TOK_CLOSE_DICT;
			if (c != EOF)
				fz_unread_byte(ctx, f);
			return PDF_TOK_ERROR;
		case '[':
			return PDF_TOK_OPEN_ARRAY;
		case ']':
			return PDF_TOK_CLOSE_ARRAY;
		case '{':
			return PDF_TOK_OPEN_BRACE;
		case '}':
			return PDF_TOK_CLOSE_BRACE;
		case IS_NUMBER:
			return lex_number(ctx, f, buf, c);
		default: /* isregular: !isdelim && !iswhite && c != EOF */
			fz_unread_byte(ctx, f);
			lex_name(ctx, f, buf);
			return pdf_token_from_keyword(buf->scratch);
		}
	}
}

void pdf_append_token(fz_context *ctx, fz_buffer *fzbuf, int tok, pdf_lexbuf *buf)
{
	switch (tok)
	{
	case PDF_TOK_NAME:
		fz_append_printf(ctx, fzbuf, "/%s", buf->scratch);
		break;
	case PDF_TOK_STRING:
		if (buf->len >= buf->size)
			pdf_lexbuf_grow(ctx, buf);
		buf->scratch[buf->len] = 0;
		fz_append_pdf_string(ctx, fzbuf, buf->scratch);
		break;
	case PDF_TOK_OPEN_DICT:
		fz_append_string(ctx, fzbuf, "<<");
		break;
	case PDF_TOK_CLOSE_DICT:
		fz_append_string(ctx, fzbuf, ">>");
		break;
	case PDF_TOK_OPEN_ARRAY:
		fz_append_byte(ctx, fzbuf, '[');
		break;
	case PDF_TOK_CLOSE_ARRAY:
		fz_append_byte(ctx, fzbuf, ']');
		break;
	case PDF_TOK_OPEN_BRACE:
		fz_append_byte(ctx, fzbuf, '{');
		break;
	case PDF_TOK_CLOSE_BRACE:
		fz_append_byte(ctx, fzbuf, '}');
		break;
	case PDF_TOK_INT:
		fz_append_printf(ctx, fzbuf, "%ld", buf->i);
		break;
	case PDF_TOK_REAL:
		fz_append_printf(ctx, fzbuf, "%g", buf->f);
		break;
	default:
		fz_append_data(ctx, fzbuf, buf->scratch, buf->len);
		break;
	}
}







mupdf-1.21.1-source/source/pdf/pdf-link.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <string.h>
#include <math.h>

static pdf_obj *
resolve_dest_rec(fz_context *ctx, pdf_document *doc, pdf_obj *dest, int depth)
{
	if (depth > 10) /* Arbitrary to avoid infinite recursion */
		return NULL;

	if (pdf_is_name(ctx, dest) || pdf_is_string(ctx, dest))
	{
		dest = pdf_lookup_dest(ctx, doc, dest);
		dest = resolve_dest_rec(ctx, doc, dest, depth+1);
		return dest;
	}

	else if (pdf_is_array(ctx, dest))
	{
		return dest;
	}

	else if (pdf_is_dict(ctx, dest))
	{
		dest = pdf_dict_get(ctx, dest, PDF_NAME(D));
		return resolve_dest_rec(ctx, doc, dest, depth+1);
	}

	else if (pdf_is_indirect(ctx, dest))
		return dest;

	return NULL;
}

static pdf_obj *
resolve_dest(fz_context *ctx, pdf_document *doc, pdf_obj *dest)
{
	return resolve_dest_rec(ctx, doc, dest, 0);
}

char *
pdf_parse_link_dest(fz_context *ctx, pdf_document *doc, pdf_obj *dest)
{
	pdf_obj *arg1, *arg2, *arg3, *arg4;
	float arg1v, arg2v, arg3v, arg4v;
	fz_link_dest destination;
	pdf_obj *pageobj, *typeobj;
	fz_matrix page_ctm;
	const char *ld;
	int pageno;
	fz_point p;
	fz_rect rect;

	dest = resolve_dest(ctx, doc, dest);
	if (dest == NULL)
	{
		fz_warn(ctx, "undefined link destination");
		return NULL;
	}

	if (pdf_is_name(ctx, dest))
	{
		ld = pdf_to_name(ctx, dest);
		return fz_strdup(ctx, ld);
	}
	else if (pdf_is_string(ctx, dest))
	{
		ld = pdf_to_str_buf(ctx, dest);
		return fz_strdup(ctx, ld);
	}

	if (pdf_array_len(ctx, dest) < 1)
	{
		fz_warn(ctx, "invalid link destination");
		return NULL;
	}

	pageobj = pdf_array_get(ctx, dest, 0);
	if (pdf_is_int(ctx, pageobj))
	{
		pageno = pdf_to_int(ctx, pageobj);
		pageobj = pdf_lookup_page_obj(ctx, doc, pageno);
	}
	else
		pageno = pdf_lookup_page_number(ctx, doc, pageobj);

	destination.loc.chapter = 0;
	destination.loc.page = fz_clampi(pageno, 0, pdf_count_pages(ctx, doc) - 1);

	typeobj = pdf_array_get(ctx, dest, 1);
	if (typeobj == PDF_NAME(XYZ))
		destination.type = FZ_LINK_DEST_XYZ;
	else if (typeobj == PDF_NAME(Fit))
		destination.type = FZ_LINK_DEST_FIT;
	else if (typeobj == PDF_NAME(FitH))
		destination.type = FZ_LINK_DEST_FIT_H;
	else if (typeobj == PDF_NAME(FitV))
		destination.type = FZ_LINK_DEST_FIT_V;
	else if (typeobj == PDF_NAME(FitR))
		destination.type = FZ_LINK_DEST_FIT_R;
	else if (typeobj == PDF_NAME(FitB))
		destination.type = FZ_LINK_DEST_FIT_B;
	else if (typeobj == PDF_NAME(FitBH))
		destination.type = FZ_LINK_DEST_FIT_BH;
	else if (typeobj == PDF_NAME(FitBV))
		destination.type = FZ_LINK_DEST_FIT_BV;
	else
		destination.type = FZ_LINK_DEST_XYZ;

	arg1 = pdf_array_get(ctx, dest, 2);
	arg2 = pdf_array_get(ctx, dest, 3);
	arg3 = pdf_array_get(ctx, dest, 4);
	arg4 = pdf_array_get(ctx, dest, 5);

	arg1v = pdf_to_real(ctx, arg1);
	arg2v = pdf_to_real(ctx, arg2);
	arg3v = pdf_to_real(ctx, arg3);
	arg4v = pdf_to_real(ctx, arg4);

	pdf_page_obj_transform(ctx, pageobj, NULL, &page_ctm);

	switch (destination.type)
	{
	default:
	case FZ_LINK_DEST_FIT:
	case FZ_LINK_DEST_FIT_B:
		break;
	case FZ_LINK_DEST_FIT_H:
	case FZ_LINK_DEST_FIT_BH:
		p = fz_transform_point_xy(0, arg1v, page_ctm);
		destination.y = arg1 ? p.y : NAN;
		break;
	case FZ_LINK_DEST_FIT_V:
	case FZ_LINK_DEST_FIT_BV:
		p = fz_transform_point_xy(arg1v, 0, page_ctm);
		destination.x = arg1 ? p.x : NAN;
		break;
	case FZ_LINK_DEST_XYZ:
		p = fz_transform_point_xy(arg1v, arg2v, page_ctm);
		destination.x = arg1 ? p.x : NAN;
		destination.y = arg2 ? p.y : NAN;
		destination.zoom = arg3 ? (arg3v > 0 ? (arg3v * 100) : 100) : NAN;
		break;
	case FZ_LINK_DEST_FIT_R:
		rect.x0 = arg1v;
		rect.y0 = arg2v;
		rect.x1 = arg3v;
		rect.y1 = arg4v;
		fz_transform_rect(rect, page_ctm);
		destination.x = rect.x0;
		destination.y = rect.y0;
		destination.w = rect.x1 - rect.x0;
		destination.h = rect.y1 - rect.y0;
		break;
	}

	return pdf_format_link_uri(ctx, destination);
}

static char *
pdf_parse_file_spec(fz_context *ctx, pdf_document *doc, pdf_obj *file_spec, pdf_obj *dest)
{
	pdf_obj *filename = NULL;
	const char *path;
	char *uri;
	char frag[256];

	if (pdf_is_string(ctx, file_spec))
		filename = file_spec;

	if (pdf_is_dict(ctx, file_spec)) {
#ifdef _WIN32
		filename = pdf_dict_get(ctx, file_spec, PDF_NAME(DOS));
#else
		filename = pdf_dict_get(ctx, file_spec, PDF_NAME(Unix));
#endif
		if (!filename)
			filename = pdf_dict_geta(ctx, file_spec, PDF_NAME(UF), PDF_NAME(F));
	}

	if (!pdf_is_string(ctx, filename))
	{
		fz_warn(ctx, "cannot parse file specification");
		return NULL;
	}

	if (pdf_is_array(ctx, dest))
		fz_snprintf(frag, sizeof frag, "#page=%d", pdf_array_get_int(ctx, dest, 0) + 1);
	else if (pdf_is_name(ctx, dest))
		fz_snprintf(frag, sizeof frag, "#%s", pdf_to_name(ctx, dest));
	else if (pdf_is_string(ctx, dest))
		fz_snprintf(frag, sizeof frag, "#%s", pdf_to_str_buf(ctx, dest));
	else
		frag[0] = 0;

	path = pdf_to_text_string(ctx, filename);
	uri = NULL;
#ifdef _WIN32
	if (!pdf_name_eq(ctx, pdf_dict_get(ctx, file_spec, PDF_NAME(FS)), PDF_NAME(URL)))
	{
		/* Fix up the drive letter (change "/C/Documents/Foo" to "C:/Documents/Foo") */
		if (path[0] == '/' && (('A' <= path[1] && path[1] <= 'Z') || ('a' <= path[1] && path[1] <= 'z')) && path[2] == '/')
			uri = fz_asprintf(ctx, "file://%c:%s%s", path[1], path+2, frag);
	}
#endif
	if (!uri)
		uri = fz_asprintf(ctx, "file://%s%s", path, frag);

	return uri;
}

static pdf_obj *
pdf_embedded_file_stream(fz_context *ctx, pdf_obj *fs)
{
	pdf_obj *ef = pdf_dict_get(ctx, fs, PDF_NAME(EF));
	pdf_obj *file = pdf_dict_get(ctx, ef, PDF_NAME(UF));
	if (!file) file = pdf_dict_get(ctx, ef, PDF_NAME(F));
	if (!file) file = pdf_dict_get(ctx, ef, PDF_NAME(Unix));
	if (!file) file = pdf_dict_get(ctx, ef, PDF_NAME(DOS));
	if (!file) file = pdf_dict_get(ctx, ef, PDF_NAME(Mac));
	return file;
}

int
pdf_is_embedded_file(fz_context *ctx, pdf_obj *fs)
{
	return pdf_is_stream(ctx, pdf_embedded_file_stream(ctx, fs));
}

void
pdf_get_embedded_file_params(fz_context *ctx, pdf_obj *fs, pdf_embedded_file_params *out)
{
	pdf_obj *file, *params, *filename, *subtype;

	if (!pdf_is_embedded_file(ctx, fs) || !out)
		return;

	file = pdf_embedded_file_stream(ctx, fs);
	params = pdf_dict_get(ctx, file, PDF_NAME(Params));

	filename = pdf_dict_get(ctx, fs, PDF_NAME(UF));
	if (!filename) filename = pdf_dict_get(ctx, fs, PDF_NAME(F));
	if (!filename) filename = pdf_dict_get(ctx, fs, PDF_NAME(Unix));
	if (!filename) filename = pdf_dict_get(ctx, fs, PDF_NAME(DOS));
	if (!filename) filename = pdf_dict_get(ctx, fs, PDF_NAME(Mac));
	out->filename = pdf_to_text_string(ctx, filename);

	subtype = pdf_dict_get(ctx, file, PDF_NAME(Subtype));
	if (!subtype)
		out->mimetype = "application/octet-stream";
	else
		out->mimetype = pdf_to_name(ctx, subtype);
	out->size = pdf_dict_get_int(ctx, params, PDF_NAME(Size));
	out->created = pdf_dict_get_date(ctx, params, PDF_NAME(CreationDate));
	out->modified = pdf_dict_get_date(ctx, params, PDF_NAME(ModDate));
}

fz_buffer *
pdf_load_embedded_file_contents(fz_context *ctx, pdf_obj *fs)
{
	if (!pdf_is_embedded_file(ctx, fs))
		return NULL;
	return pdf_load_stream(ctx, pdf_embedded_file_stream(ctx, fs));
}

int
pdf_verify_embedded_file_checksum(fz_context *ctx, pdf_obj *fs)
{
	unsigned char digest[16];
	pdf_obj *file, *params;
	const char *checksum;
	fz_buffer *contents;
	int valid = 0;
	size_t len;

	if (!pdf_is_embedded_file(ctx, fs))
		return 1;

	file = pdf_embedded_file_stream(ctx, fs);
	params = pdf_dict_get(ctx, file, PDF_NAME(Params));
	checksum = pdf_dict_get_string(ctx, params, PDF_NAME(CheckSum), &len);
	if (!checksum || strlen(checksum) == 0)
		return 1;

	valid = 0;

	fz_try(ctx)
	{
		file = pdf_embedded_file_stream(ctx, fs);
		contents = pdf_load_stream(ctx, file);
		fz_md5_buffer(ctx, contents, digest);
		if (len == nelem(digest) && !memcmp(digest, checksum, nelem(digest)))
			valid = 1;
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, contents);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return valid;
}

static const char *
pdf_guess_mime_type_from_file_name(fz_context *ctx, const char *filename)
{
	const char *ext = strrchr(filename, '.');
	if (ext)
	{
		if (!fz_strcasecmp(ext, ".pdf")) return "application/pdf";
		if (!fz_strcasecmp(ext, ".xml")) return "application/xml";
		if (!fz_strcasecmp(ext, ".zip")) return "application/zip";
		if (!fz_strcasecmp(ext, ".tar")) return "application/x-tar";

		/* Text */
		if (!fz_strcasecmp(ext, ".txt")) return "text/plain";
		if (!fz_strcasecmp(ext, ".rtf")) return "application/rtf";
		if (!fz_strcasecmp(ext, ".csv")) return "text/csv";
		if (!fz_strcasecmp(ext, ".html")) return "text/html";
		if (!fz_strcasecmp(ext, ".htm")) return "text/html";
		if (!fz_strcasecmp(ext, ".css")) return "text/css";

		/* Office */
		if (!fz_strcasecmp(ext, ".doc")) return "application/msword";
		if (!fz_strcasecmp(ext, ".ppt")) return "application/vnd.ms-powerpoint";
		if (!fz_strcasecmp(ext, ".xls")) return "application/vnd.ms-excel";
		if (!fz_strcasecmp(ext, ".docx")) return "application/vnd.openxmlformats-officedocument.wordprocessingml.document";
		if (!fz_strcasecmp(ext, ".pptx")) return "application/vnd.openxmlformats-officedocument.presentationml.presentation";
		if (!fz_strcasecmp(ext, ".xlsx")) return "application/vnd.openxmlformats-officedocument.spreadsheetml.sheet";
		if (!fz_strcasecmp(ext, ".odt")) return "application/vnd.oasis.opendocument.text";
		if (!fz_strcasecmp(ext, ".odp")) return "application/vnd.oasis.opendocument.presentation";
		if (!fz_strcasecmp(ext, ".ods")) return "application/vnd.oasis.opendocument.spreadsheet";

		/* Image */
		if (!fz_strcasecmp(ext, ".bmp")) return "image/bmp";
		if (!fz_strcasecmp(ext, ".gif")) return "image/gif";
		if (!fz_strcasecmp(ext, ".jpeg")) return "image/jpeg";
		if (!fz_strcasecmp(ext, ".jpg")) return "image/jpeg";
		if (!fz_strcasecmp(ext, ".png")) return "image/png";
		if (!fz_strcasecmp(ext, ".svg")) return "image/svg+xml";
		if (!fz_strcasecmp(ext, ".tif")) return "image/tiff";
		if (!fz_strcasecmp(ext, ".tiff")) return "image/tiff";

		/* Sound */
		if (!fz_strcasecmp(ext, ".flac")) return "audio/flac";
		if (!fz_strcasecmp(ext, ".mp3")) return "audio/mpeg";
		if (!fz_strcasecmp(ext, ".ogg")) return "audio/ogg";
		if (!fz_strcasecmp(ext, ".wav")) return "audio/wav";

		/* Movie */
		if (!fz_strcasecmp(ext, ".avi")) return "video/x-msvideo";
		if (!fz_strcasecmp(ext, ".mov")) return "video/quicktime";
		if (!fz_strcasecmp(ext, ".mp4")) return "video/mp4";
		if (!fz_strcasecmp(ext, ".webm")) return "video/webm";
	}
	return "application/octet-stream";
}

pdf_obj *
pdf_add_embedded_file(fz_context *ctx, pdf_document *doc,
	const char *filename, const char *mimetype, fz_buffer *contents,
	int64_t created, int64_t modified, int add_checksum)
{
	const char *s;
	char asciiname[1024];
	pdf_obj *file = NULL;
	pdf_obj *filespec = NULL;
	pdf_obj *ef = NULL;
	pdf_obj *params = NULL;
	size_t i;

	fz_var(file);
	fz_var(filespec);

	for (i = 0, s = filename; *s && i + 1 < sizeof asciiname; ++i)
	{
		int c;
		s += fz_chartorune(&c, s);
		asciiname[i] = (c >= 32 && c <= 126) ? c : '_';
	}
	asciiname[i] = 0;

	if (!mimetype)
		mimetype = pdf_guess_mime_type_from_file_name(ctx, filename);

	pdf_begin_operation(ctx, doc, "Embed file");
	fz_try(ctx)
	{
		file = pdf_add_new_dict(ctx, doc, 3);
		pdf_dict_put(ctx, file, PDF_NAME(Type), PDF_NAME(EmbeddedFile));
		pdf_dict_put_name(ctx, file, PDF_NAME(Subtype), mimetype);
		pdf_update_stream(ctx, doc, file, contents, 0);

		params = pdf_dict_put_dict(ctx, file, PDF_NAME(Params), 4);
		pdf_dict_put_int(ctx, params, PDF_NAME(Size), fz_buffer_storage(ctx, contents, NULL));
		if (created >= 0)
				pdf_dict_put_date(ctx, params, PDF_NAME(CreationDate), created);
		if (modified >= 0)
				pdf_dict_put_date(ctx, params, PDF_NAME(ModDate), modified);
		if (add_checksum)
		{
			unsigned char digest[16];
			fz_md5_buffer(ctx, contents, digest);
				pdf_dict_put_string(ctx, params, PDF_NAME(CheckSum), (const char *) digest, nelem(digest));
		}

		filespec = pdf_add_new_dict(ctx, doc, 4);
		pdf_dict_put(ctx, filespec, PDF_NAME(Type), PDF_NAME(Filespec));
		pdf_dict_put_text_string(ctx, filespec, PDF_NAME(F), asciiname);
		pdf_dict_put_text_string(ctx, filespec, PDF_NAME(UF), filename);
		ef = pdf_dict_put_dict(ctx, filespec, PDF_NAME(EF), 1);
		pdf_dict_put(ctx, ef, PDF_NAME(F), file);
	}
	fz_always(ctx)
	{
		pdf_end_operation(ctx, doc);
		pdf_drop_obj(ctx, file);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, filespec);
		fz_rethrow(ctx);
	}

	return filespec;
}

char *
pdf_parse_link_action(fz_context *ctx, pdf_document *doc, pdf_obj *action, int pagenum)
{
	pdf_obj *obj, *dest, *file_spec;

	if (!action)
		return NULL;

	obj = pdf_dict_get(ctx, action, PDF_NAME(S));
	if (pdf_name_eq(ctx, PDF_NAME(GoTo), obj))
	{
		dest = pdf_dict_get(ctx, action, PDF_NAME(D));
		return pdf_parse_link_dest(ctx, doc, dest);
	}
	else if (pdf_name_eq(ctx, PDF_NAME(URI), obj))
	{
		/* URI entries are ASCII strings */
		const char *uri = pdf_dict_get_text_string(ctx, action, PDF_NAME(URI));
		if (!fz_is_external_link(ctx, uri))
		{
			pdf_obj *uri_base_obj = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/URI/Base");
			const char *uri_base = uri_base_obj ? pdf_to_text_string(ctx, uri_base_obj) : "file://";
			char *new_uri = Memento_label(fz_malloc(ctx, strlen(uri_base) + strlen(uri) + 1), "link_action");
			strcpy(new_uri, uri_base);
			strcat(new_uri, uri);
			return new_uri;
		}
		return fz_strdup(ctx, uri);
	}
	else if (pdf_name_eq(ctx, PDF_NAME(Launch), obj))
	{
		file_spec = pdf_dict_get(ctx, action, PDF_NAME(F));
		return pdf_parse_file_spec(ctx, doc, file_spec, NULL);
	}
	else if (pdf_name_eq(ctx, PDF_NAME(GoToR), obj))
	{
		dest = pdf_dict_get(ctx, action, PDF_NAME(D));
		file_spec = pdf_dict_get(ctx, action, PDF_NAME(F));
		return pdf_parse_file_spec(ctx, doc, file_spec, dest);
	}
	else if (pdf_name_eq(ctx, PDF_NAME(Named), obj))
	{
		dest = pdf_dict_get(ctx, action, PDF_NAME(N));

		if (pdf_name_eq(ctx, PDF_NAME(FirstPage), dest))
			pagenum = 0;
		else if (pdf_name_eq(ctx, PDF_NAME(LastPage), dest))
			pagenum = pdf_count_pages(ctx, doc) - 1;
		else if (pdf_name_eq(ctx, PDF_NAME(PrevPage), dest) && pagenum >= 0)
		{
			if (pagenum > 0)
				pagenum--;
		}
		else if (pdf_name_eq(ctx, PDF_NAME(NextPage), dest) && pagenum >= 0)
		{
			if (pagenum < pdf_count_pages(ctx, doc) - 1)
				pagenum++;
		}
		else
			return NULL;

		return fz_asprintf(ctx, "#page=%d", pagenum + 1);
	}

	return NULL;
}

static void pdf_drop_link_imp(fz_context *ctx, fz_link *link)
{
	pdf_drop_obj(ctx, ((pdf_link *) link)->obj);
}

static void pdf_set_link_rect(fz_context *ctx, fz_link *link_, fz_rect rect)
{
	pdf_link *link = (pdf_link *) link_;
	if (link == NULL)
		return;

	pdf_begin_operation(ctx, link->page->doc, "Set link rectangle");

	fz_try(ctx)
	{
		pdf_dict_put_rect(ctx, link->obj, PDF_NAME(Rect), rect);
		link->super.rect = rect;
	}
	fz_always(ctx)
		pdf_end_operation(ctx, link->page->doc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void pdf_set_link_uri(fz_context *ctx, fz_link *link_, const char *uri)
{
	pdf_link *link = (pdf_link *) link_;
	if (link == NULL)
		return;

	pdf_begin_operation(ctx, link->page->doc, "Set link uri");

	fz_try(ctx)
	{
		pdf_dict_put_drop(ctx, link->obj, PDF_NAME(A),
				pdf_new_action_from_link(ctx, link->page->doc, uri));
		fz_free(ctx, link->super.uri);
		link->super.uri = fz_strdup(ctx, uri);
	}
	fz_always(ctx)
		pdf_end_operation(ctx, link->page->doc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

fz_link *pdf_new_link(fz_context *ctx, pdf_page *page, fz_rect rect, const char *uri, pdf_obj *obj)
{
	pdf_link *link = fz_new_derived_link(ctx, pdf_link, rect, uri);
	link->super.drop = (fz_link_drop_link_fn*) pdf_drop_link_imp;
	link->super.set_rect_fn = pdf_set_link_rect;
	link->super.set_uri_fn = pdf_set_link_uri;
	link->page = page; /* only borrowed, as the page owns the link */
	link->obj = pdf_keep_obj(ctx, obj);
	return &link->super;
}

static fz_link *
pdf_load_link(fz_context *ctx, pdf_document *doc, pdf_page *page, pdf_obj *dict, int pagenum, fz_matrix page_ctm)
{
	pdf_obj *action;
	pdf_obj *obj;
	fz_rect bbox;
	char *uri;
	fz_link *link = NULL;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Subtype));
	if (!pdf_name_eq(ctx, obj, PDF_NAME(Link)))
		return NULL;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Rect));
	if (!obj)
		return NULL;

	bbox = pdf_to_rect(ctx, obj);
	bbox = fz_transform_rect(bbox, page_ctm);

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Dest));
	if (obj)
		uri = pdf_parse_link_dest(ctx, doc, obj);
	else
	{
		action = pdf_dict_get(ctx, dict, PDF_NAME(A));
		/* fall back to additional action button's down/up action */
		if (!action)
			action = pdf_dict_geta(ctx, pdf_dict_get(ctx, dict, PDF_NAME(AA)), PDF_NAME(U), PDF_NAME(D));
		uri = pdf_parse_link_action(ctx, doc, action, pagenum);
	}

	if (!uri)
		return NULL;

	fz_try(ctx)
		link = (fz_link *) pdf_new_link(ctx, page, bbox, uri, dict);
	fz_always(ctx)
		fz_free(ctx, uri);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return link;
}

fz_link *
pdf_load_link_annots(fz_context *ctx, pdf_document *doc, pdf_page *page, pdf_obj *annots, int pagenum, fz_matrix page_ctm)
{
	fz_link *link, *head, *tail;
	pdf_obj *obj;
	int i, n;

	head = tail = NULL;
	link = NULL;

	n = pdf_array_len(ctx, annots);
	for (i = 0; i < n; i++)
	{
		/* FIXME: Move the try/catch out of the loop for performance? */
		fz_try(ctx)
		{
			obj = pdf_array_get(ctx, annots, i);
			link = pdf_load_link(ctx, doc, page, obj, pagenum, page_ctm);
		}
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			link = NULL;
		}

		if (link)
		{
			if (!head)
				head = tail = link;
			else
			{
				tail->next = link;
				tail = link;
			}
		}
	}

	return head;
}

/* See explanation of this format in pdf-outline.c */
char *
pdf_format_link_uri(fz_context *ctx, fz_link_dest dest)
{
	char *uri = NULL;

	switch (dest.type)
	{
	default:
	case FZ_LINK_DEST_FIT:
		uri = fz_asprintf(ctx, "#page=%d&view=Fit", dest.loc.page + 1);
		break;
	case FZ_LINK_DEST_FIT_B:
		uri = fz_asprintf(ctx, "#page=%d&view=FitB", dest.loc.page + 1);
		break;
	case FZ_LINK_DEST_FIT_H:
		if (isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&view=FitH", dest.loc.page + 1);
		else
			uri = fz_asprintf(ctx, "#page=%d&view=FitH,%g", dest.loc.page + 1, dest.y);
		break;
	case FZ_LINK_DEST_FIT_BH:
		if (isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&view=FitBH", dest.loc.page + 1);
		else
			uri = fz_asprintf(ctx, "#page=%d&view=FitBH,%g", dest.loc.page + 1, dest.y);
		break;
	case FZ_LINK_DEST_FIT_V:
		if (isnan(dest.x))
			uri = fz_asprintf(ctx, "#page=%d&view=FitV", dest.loc.page + 1);
		else
			uri = fz_asprintf(ctx, "#page=%d&view=FitV,%g", dest.loc.page + 1, dest.x);
		break;
	case FZ_LINK_DEST_FIT_BV:
		if (isnan(dest.x))
			uri = fz_asprintf(ctx, "#page=%d&view=FitBV", dest.loc.page + 1);
		else
			uri = fz_asprintf(ctx, "#page=%d&view=FitBV,%g", dest.loc.page + 1, dest.x);
		break;
	case FZ_LINK_DEST_XYZ:
		if (!isnan(dest.zoom) && !isnan(dest.x) && !isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=%g,%g,%g", dest.loc.page + 1, dest.zoom, dest.x, dest.y);
		else if (!isnan(dest.zoom) && !isnan(dest.x) && isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=%g,%g,nan", dest.loc.page + 1, dest.zoom, dest.x);
		else if (!isnan(dest.zoom) && isnan(dest.x) && !isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=%g,nan,%g", dest.loc.page + 1, dest.zoom, dest.y);
		else if (!isnan(dest.zoom) && isnan(dest.x) && isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=%g,nan,nan", dest.loc.page + 1, dest.zoom);
		else if (isnan(dest.zoom) && !isnan(dest.x) && !isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=nan,%g,%g", dest.loc.page + 1, dest.x, dest.y);
		else if (isnan(dest.zoom) && !isnan(dest.x) && isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=nan,%g,nan", dest.loc.page + 1, dest.x);
		else if (isnan(dest.zoom) && isnan(dest.x) && !isnan(dest.y))
			uri = fz_asprintf(ctx, "#page=%d&zoom=nan,nan,%g", dest.loc.page + 1, dest.y);
		else
			uri = fz_asprintf(ctx, "#page=%d&zoom=nan,nan,nan", dest.loc.page + 1);
		break;
	case FZ_LINK_DEST_FIT_R:
		uri = fz_asprintf(ctx, "#page=%d&viewrect=%g,%g,%g,%g", dest.loc.page + 1,
			dest.x, dest.y, dest.w, dest.h);
		break;
	}

	return uri;
}

static float next_float(const char *str, int eatcomma, char **end)
{
	if (eatcomma && *str == ',')
		++str;
	return fz_strtof(str, end);
}

fz_link_dest
pdf_parse_link_uri(fz_context *ctx, const char *uri)
{
	fz_link_dest dest = fz_make_link_dest_xyz(0, 0, NAN, NAN, NAN);
	char *page_s, *view_s, *rect_s, *zoom_s;

	if (!uri || uri[0] != '#')
	{
		fz_warn(ctx, "unknown link uri '%s'", uri);
		return dest;
	}

	page_s = strstr(uri, "page=");
	if (page_s)
		dest.loc.page = fz_atoi(page_s+5) - 1;

	rect_s = strstr(uri, "viewrect=");
	zoom_s = strstr(uri, "zoom=");
	view_s = strstr(uri, "view=");

	if (rect_s)
	{
		rect_s += 9;
		dest.type = FZ_LINK_DEST_FIT_R;
		dest.x = next_float(rect_s, 0, &rect_s);
		dest.y = next_float(rect_s, 1, &rect_s);
		dest.w = next_float(rect_s, 1, &rect_s);
		dest.h = next_float(rect_s, 1, &rect_s);
	}
	else if (zoom_s)
	{
		zoom_s += 5;
		dest.type = FZ_LINK_DEST_XYZ;
		dest.zoom = next_float(zoom_s, 0, &zoom_s);
		dest.x = next_float(zoom_s, 1, &zoom_s);
		dest.y = next_float(zoom_s, 1, &zoom_s);
		if (dest.zoom <= 0 || isinf(dest.zoom))
			dest.zoom = 100;
	}
	else if (view_s)
	{
		view_s += 5;
		if (!fz_strncasecmp(view_s, "FitH", 4))
		{
			view_s += 4;
			dest.type = FZ_LINK_DEST_FIT_H;
			dest.y = strchr(view_s, ',') ? next_float(view_s, 1, &view_s) : NAN;
		}
		else if (!fz_strncasecmp(view_s, "FitBH", 5))
		{
			view_s += 5;
			dest.type = FZ_LINK_DEST_FIT_BH;
			dest.y = strchr(view_s, ',') ? next_float(view_s, 1, &view_s) : NAN;
		}
		else if (!fz_strncasecmp(view_s, "FitV", 4))
		{
			view_s += 4;
			dest.type = FZ_LINK_DEST_FIT_V;
			dest.x = strchr(view_s, ',') ? next_float(view_s, 1, &view_s) : NAN;
		}
		else if (!fz_strncasecmp(view_s, "FitBV", 5))
		{
			view_s += 5;
			dest.type = FZ_LINK_DEST_FIT_BV;
			dest.x = strchr(view_s, ',') ? next_float(view_s, 1, &view_s) : NAN;
		}
		else if (!fz_strncasecmp(view_s, "FitB", 4))
		{
			dest.type = FZ_LINK_DEST_FIT_B;
		}
		else if (!fz_strncasecmp(view_s, "Fit", 3))
		{
			dest.type = FZ_LINK_DEST_FIT;
		}
	}

	return dest;
}







mupdf-1.21.1-source/source/pdf/pdf-metrics.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <stdlib.h>

void
pdf_set_font_wmode(fz_context *ctx, pdf_font_desc *font, int wmode)
{
	font->wmode = wmode;
}

void
pdf_set_default_hmtx(fz_context *ctx, pdf_font_desc *font, int w)
{
	font->dhmtx.w = w;
}

void
pdf_set_default_vmtx(fz_context *ctx, pdf_font_desc *font, int y, int w)
{
	font->dvmtx.y = y;
	font->dvmtx.w = w;
}

void
pdf_add_hmtx(fz_context *ctx, pdf_font_desc *font, int lo, int hi, int w)
{
	if (font->hmtx_len + 1 >= font->hmtx_cap)
	{
		int new_cap = font->hmtx_cap + 16;
		font->hmtx = fz_realloc_array(ctx, font->hmtx, new_cap, pdf_hmtx);
		font->hmtx_cap = new_cap;
	}

	font->hmtx[font->hmtx_len].lo = lo;
	font->hmtx[font->hmtx_len].hi = hi;
	font->hmtx[font->hmtx_len].w = w;
	font->hmtx_len++;
}

void
pdf_add_vmtx(fz_context *ctx, pdf_font_desc *font, int lo, int hi, int x, int y, int w)
{
	if (font->vmtx_len + 1 >= font->vmtx_cap)
	{
		int new_cap = font->vmtx_cap + 16;
		font->vmtx = fz_realloc_array(ctx, font->vmtx, new_cap, pdf_vmtx);
		font->vmtx_cap = new_cap;
	}

	font->vmtx[font->vmtx_len].lo = lo;
	font->vmtx[font->vmtx_len].hi = hi;
	font->vmtx[font->vmtx_len].x = x;
	font->vmtx[font->vmtx_len].y = y;
	font->vmtx[font->vmtx_len].w = w;
	font->vmtx_len++;
}

static int cmph(const void *a0, const void *b0)
{
	pdf_hmtx *a = (pdf_hmtx*)a0;
	pdf_hmtx *b = (pdf_hmtx*)b0;
	return a->lo - b->lo;
}

static int cmpv(const void *a0, const void *b0)
{
	pdf_vmtx *a = (pdf_vmtx*)a0;
	pdf_vmtx *b = (pdf_vmtx*)b0;
	return a->lo - b->lo;
}

void
pdf_end_hmtx(fz_context *ctx, pdf_font_desc *font)
{
	if (!font->hmtx)
		return;
	qsort(font->hmtx, font->hmtx_len, sizeof(pdf_hmtx), cmph);
	font->size += font->hmtx_cap * sizeof(pdf_hmtx);
}

void
pdf_end_vmtx(fz_context *ctx, pdf_font_desc *font)
{
	if (!font->vmtx)
		return;
	qsort(font->vmtx, font->vmtx_len, sizeof(pdf_vmtx), cmpv);
	font->size += font->vmtx_cap * sizeof(pdf_vmtx);
}

pdf_hmtx
pdf_lookup_hmtx(fz_context *ctx, pdf_font_desc *font, int cid)
{
	int l = 0;
	int r = font->hmtx_len - 1;
	int m;

	if (!font->hmtx)
		goto notfound;

	while (l <= r)
	{
		m = (l + r) >> 1;
		if (cid < font->hmtx[m].lo)
			r = m - 1;
		else if (cid > font->hmtx[m].hi)
			l = m + 1;
		else
			return font->hmtx[m];
	}

notfound:
	return font->dhmtx;
}

pdf_vmtx
pdf_lookup_vmtx(fz_context *ctx, pdf_font_desc *font, int cid)
{
	pdf_hmtx h;
	pdf_vmtx v;
	int l = 0;
	int r = font->vmtx_len - 1;
	int m;

	if (!font->vmtx)
		goto notfound;

	while (l <= r)
	{
		m = (l + r) >> 1;
		if (cid < font->vmtx[m].lo)
			r = m - 1;
		else if (cid > font->vmtx[m].hi)
			l = m + 1;
		else
			return font->vmtx[m];
	}

notfound:
	h = pdf_lookup_hmtx(ctx, font, cid);
	v = font->dvmtx;
	v.x = h.w / 2;
	return v;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

static pdf_obj *
pdf_lookup_name_imp(fz_context *ctx, pdf_obj *node, pdf_obj *needle, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj *kids = pdf_dict_get(ctx, node, PDF_NAME(Kids));
	pdf_obj *names = pdf_dict_get(ctx, node, PDF_NAME(Names));

	if (pdf_cycle(ctx, &cycle, cycle_up, node))
		return NULL;

	if (pdf_is_array(ctx, kids))
	{
		int l = 0;
		int r = pdf_array_len(ctx, kids) - 1;

		while (l <= r)
		{
			int m = (l + r) >> 1;
			pdf_obj *kid = pdf_array_get(ctx, kids, m);
			pdf_obj *limits = pdf_dict_get(ctx, kid, PDF_NAME(Limits));
			pdf_obj *first = pdf_array_get(ctx, limits, 0);
			pdf_obj *last = pdf_array_get(ctx, limits, 1);

			if (!pdf_is_indirect(ctx, kid))
			{
				fz_warn(ctx, "non-indirect internal node found in name tree");
				break;
			}
			if (pdf_objcmp(ctx, needle, first) < 0)
				r = m - 1;
			else if (pdf_objcmp(ctx, needle, last) > 0)
				l = m + 1;
			else
			{
				pdf_obj *obj = pdf_lookup_name_imp(ctx, kid, needle, &cycle);
				if (obj)
					return obj;
				else
					break;
			}
		}

		/* Spec says names should be sorted (hence the binary search,
		 * above), but Acrobat copes with non-sorted. Drop back to a
		 * simple search if the binary search fails. */
		r = pdf_array_len(ctx, kids);
		for (l = 0; l < r; l++)
		{
			pdf_obj *obj, *kid = pdf_array_get(ctx, kids, l);
			if (!pdf_is_indirect(ctx, kid))
			{
				fz_warn(ctx, "non-indirect internal node found in name tree");
				continue;
			}
			obj = pdf_lookup_name_imp(ctx, kid, needle, &cycle);
			if (obj)
				return obj;
		}
	}

	if (pdf_is_array(ctx, names))
	{
		int l = 0;
		int r = (pdf_array_len(ctx, names) / 2) - 1;

		while (l <= r)
		{
			int m = (l + r) >> 1;
			int c;
			pdf_obj *key = pdf_array_get(ctx, names, m * 2);
			pdf_obj *val = pdf_array_get(ctx, names, m * 2 + 1);

			c = pdf_objcmp(ctx, needle, key);
			if (c < 0)
				r = m - 1;
			else if (c > 0)
				l = m + 1;
			else
				return val;
		}

		/* Spec says names should be sorted (hence the binary search,
		 * above), but Acrobat copes with non-sorted. Drop back to a
		 * simple search if the binary search fails. */
		r = pdf_array_len(ctx, names)/2;
		for (l = 0; l < r; l++)
			if (!pdf_objcmp(ctx, needle, pdf_array_get(ctx, names, l * 2)))
				return pdf_array_get(ctx, names, l * 2 + 1);
	}

	return NULL;
}

pdf_obj *
pdf_lookup_name(fz_context *ctx, pdf_document *doc, pdf_obj *which, pdf_obj *needle)
{
	pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
	pdf_obj *names = pdf_dict_get(ctx, root, PDF_NAME(Names));
	pdf_obj *tree = pdf_dict_get(ctx, names, which);
	return pdf_lookup_name_imp(ctx, tree, needle, NULL);
}

pdf_obj *
pdf_lookup_dest(fz_context *ctx, pdf_document *doc, pdf_obj *needle)
{
	pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
	pdf_obj *dests = pdf_dict_get(ctx, root, PDF_NAME(Dests));
	pdf_obj *names = pdf_dict_get(ctx, root, PDF_NAME(Names));
	pdf_obj *dest = NULL;

	/* PDF 1.1 has destinations in a dictionary */
	if (dests)
	{
		if (pdf_is_name(ctx, needle))
			return pdf_dict_get(ctx, dests, needle);
		else
			return pdf_dict_gets(ctx, dests, pdf_to_str_buf(ctx, needle));
	}

	/* PDF 1.2 has destinations in a name tree */
	if (names && !dest)
	{
		pdf_obj *tree = pdf_dict_get(ctx, names, PDF_NAME(Dests));
		return pdf_lookup_name_imp(ctx, tree, needle, NULL);
	}

	return NULL;
}

static void
pdf_load_name_tree_imp(fz_context *ctx, pdf_obj *dict, pdf_document *doc, pdf_obj *node, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj *kids = pdf_dict_get(ctx, node, PDF_NAME(Kids));
	pdf_obj *names = pdf_dict_get(ctx, node, PDF_NAME(Names));
	int i;

	if (kids && !pdf_cycle(ctx, &cycle, cycle_up, node))
	{
		int len = pdf_array_len(ctx, kids);
		for (i = 0; i < len; i++)
			pdf_load_name_tree_imp(ctx, dict, doc, pdf_array_get(ctx, kids, i), &cycle);
	}

	if (names)
	{
		int len = pdf_array_len(ctx, names);
		for (i = 0; i + 1 < len; i += 2)
		{
			pdf_obj *key = pdf_array_get(ctx, names, i);
			pdf_obj *val = pdf_array_get(ctx, names, i + 1);
			if (pdf_is_string(ctx, key))
			{
				key = pdf_new_name(ctx, pdf_to_text_string(ctx, key));
				fz_try(ctx)
					pdf_dict_put(ctx, dict, key, val);
				fz_always(ctx)
					pdf_drop_obj(ctx, key);
				fz_catch(ctx)
					fz_rethrow(ctx);
			}
			else if (pdf_is_name(ctx, key))
			{
				pdf_dict_put(ctx, dict, key, val);
			}
		}
	}
}

/* FIXME: fz_try/fz_catch needed here */
pdf_obj *
pdf_load_name_tree(fz_context *ctx, pdf_document *doc, pdf_obj *which)
{
	pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
	pdf_obj *names = pdf_dict_get(ctx, root, PDF_NAME(Names));
	pdf_obj *tree = pdf_dict_get(ctx, names, which);
	if (pdf_is_dict(ctx, tree))
	{
		pdf_obj *dict = pdf_new_dict(ctx, doc, 100);
		pdf_load_name_tree_imp(ctx, dict, doc, tree, NULL);
		return dict;
	}
	return NULL;
}

pdf_obj *
pdf_lookup_number_imp(fz_context *ctx, pdf_obj *node, int needle, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj *kids = pdf_dict_get(ctx, node, PDF_NAME(Kids));
	pdf_obj *nums = pdf_dict_get(ctx, node, PDF_NAME(Nums));

	if (pdf_is_array(ctx, kids))
	{
		int l = 0;
		int r = pdf_array_len(ctx, kids) - 1;

		while (l <= r)
		{
			int m = (l + r) >> 1;
			pdf_obj *kid = pdf_array_get(ctx, kids, m);
			pdf_obj *limits = pdf_dict_get(ctx, kid, PDF_NAME(Limits));
			int first = pdf_to_int(ctx, pdf_array_get(ctx, limits, 0));
			int last = pdf_to_int(ctx, pdf_array_get(ctx, limits, 1));

			if (needle < first)
				r = m - 1;
			else if (needle > last)
				l = m + 1;
			else
			{
				if (pdf_cycle(ctx, &cycle, cycle_up, node))
					break;
				return pdf_lookup_number_imp(ctx, kid, needle, &cycle);
			}
		}
	}

	if (pdf_is_array(ctx, nums))
	{
		pdf_obj *nums = pdf_dict_get(ctx, node, PDF_NAME(Nums));
		int l = 0;
		int r = (pdf_array_len(ctx, nums) / 2) - 1;

		while (l <= r)
		{
			int m = (l + r) >> 1;
			int key = pdf_to_int(ctx, pdf_array_get(ctx, nums, m * 2));
			pdf_obj *val = pdf_array_get(ctx, nums, m * 2 + 1);

			if (needle < key)
				r = m - 1;
			else if (needle > key)
				l = m + 1;
			else
				return val;
		}

		/* Parallel the nametree lookup above by allowing for non-sorted lists. */
		r = pdf_array_len(ctx, nums)/2;
		for (l = 0; l < r; l++)
			if (needle == pdf_to_int(ctx, pdf_array_get(ctx, nums, l * 2)))
				return pdf_array_get(ctx, nums, l * 2 + 1);
	}

	return NULL;
}

pdf_obj *
pdf_lookup_number(fz_context *ctx, pdf_obj *node, int needle)
{
	return pdf_lookup_number_imp(ctx, node, needle, NULL);
}

static void pdf_walk_tree_imp(fz_context *ctx, pdf_obj *obj, pdf_obj *kid_name,
			void (*arrive)(fz_context *, pdf_obj *, void *, pdf_obj **),
			void (*leave)(fz_context *, pdf_obj *, void *),
			void *arg,
			pdf_obj **inherit_names,
			pdf_obj **inherit_vals,
			pdf_cycle_list *cycle_up);

static void
pdf_walk_tree_kid(fz_context *ctx,
			pdf_obj *obj,
			pdf_obj *kid_name,
			void (*arrive)(fz_context *, pdf_obj *, void *, pdf_obj **),
			void (*leave)(fz_context *, pdf_obj *, void *),
			void *arg,
			pdf_obj **inherit_names,
			pdf_obj **inherit_vals,
			pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj **new_vals = NULL;

	if (obj == NULL || pdf_cycle(ctx, &cycle, cycle_up, obj))
		return;

	fz_var(new_vals);

	fz_try(ctx)
	{
		/* First we run through the names we've been asked to collect
		 * inherited values for updating the values. */
		if (inherit_names != NULL)
		{
			int i, n;

			for (n = 0; inherit_names[n] != NULL; n++);

			for (i = 0; i < n; i++)
			{
				pdf_obj *v = pdf_dict_get(ctx, obj, inherit_names[i]);
				if (v != NULL)
				{
					if (new_vals == NULL)
					{
						new_vals = fz_malloc_array(ctx, n, pdf_obj *);
						memcpy(new_vals, inherit_vals, n*sizeof(pdf_obj *));
						inherit_vals = new_vals;
					}
					inherit_vals[i] = v;
				}
			}
		}

		if (arrive)
			arrive(ctx, obj, arg, inherit_vals);
		pdf_walk_tree_imp(ctx, pdf_dict_get(ctx, obj, kid_name), kid_name, arrive, leave, arg, inherit_names, inherit_vals, &cycle);
		if (leave)
			leave(ctx, obj, arg);
	}
	fz_always(ctx)
		fz_free(ctx, new_vals);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void pdf_walk_tree_imp(fz_context *ctx, pdf_obj *obj, pdf_obj *kid_name,
			void (*arrive)(fz_context *, pdf_obj *, void *, pdf_obj **),
			void (*leave)(fz_context *, pdf_obj *, void *),
			void *arg,
			pdf_obj **inherit_names,
			pdf_obj **inherit_vals,
			pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;

	if (obj == NULL || pdf_cycle(ctx, &cycle, cycle_up, obj))
		return;

	if (pdf_is_array(ctx, obj))
	{
		int i, n = pdf_array_len(ctx, obj);
		for (i = 0; i < n; i++)
			pdf_walk_tree_kid(ctx, pdf_array_get(ctx, obj, i), kid_name, arrive, leave, arg, inherit_names, inherit_vals, &cycle);
	}
	else
	{
		pdf_walk_tree_kid(ctx, obj, kid_name, arrive, leave, arg, inherit_names, inherit_vals, &cycle);
	}
}

void pdf_walk_tree(fz_context *ctx, pdf_obj *obj, pdf_obj *kid_name,
			void (*arrive)(fz_context *, pdf_obj *, void *, pdf_obj **),
			void (*leave)(fz_context *, pdf_obj *, void *),
			void *arg,
			pdf_obj **inherit_names,
			pdf_obj **inherit_vals)
{
	pdf_walk_tree_imp(ctx, obj, kid_name, arrive, leave, arg, inherit_names, inherit_vals, NULL);
}







mupdf-1.21.1-source/source/pdf/pdf-object.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <stdarg.h>
#include <stdlib.h>
#include <string.h>

#define PDF_MAKE_NAME(STRING,NAME) STRING,
static const char *PDF_NAME_LIST[] = {
	"", "", "", /* dummy slots for null, true, and false */
#include "mupdf/pdf/name-table.h"
};
#undef PDF_MAKE_NAME

typedef enum pdf_objkind_e
{
	PDF_INT = 'i',
	PDF_REAL = 'f',
	PDF_STRING = 's',
	PDF_NAME = 'n',
	PDF_ARRAY = 'a',
	PDF_DICT = 'd',
	PDF_INDIRECT = 'r'
} pdf_objkind;

struct keyval
{
	pdf_obj *k;
	pdf_obj *v;
};

enum
{
	PDF_FLAGS_MARKED = 1,
	PDF_FLAGS_SORTED = 2,
	PDF_FLAGS_DIRTY = 4,
	PDF_FLAGS_MEMO_BASE = 8,
	PDF_FLAGS_MEMO_BASE_BOOL = 16
};

struct pdf_obj
{
	short refs;
	unsigned char kind;
	unsigned char flags;
};

typedef struct
{
	pdf_obj super;
	union
	{
		int64_t i;
		float f;
	} u;
} pdf_obj_num;

typedef struct
{
	pdf_obj super;
	char *text; /* utf8 encoded text string */
	size_t len;
	char buf[1];
} pdf_obj_string;

typedef struct
{
	pdf_obj super;
	char n[1];
} pdf_obj_name;

typedef struct
{
	pdf_obj super;
	pdf_document *doc;
	int parent_num;
	int len;
	int cap;
	pdf_obj **items;
} pdf_obj_array;

typedef struct
{
	pdf_obj super;
	pdf_document *doc;
	int parent_num;
	int len;
	int cap;
	struct keyval *items;
} pdf_obj_dict;

typedef struct
{
	pdf_obj super;
	pdf_document *doc; /* Only needed for arrays, dicts and indirects */
	int num;
	int gen;
} pdf_obj_ref;

/* Each journal fragment represents a change to a PDF xref object. */
typedef struct pdf_journal_fragment
{
	struct pdf_journal_fragment *next;
	struct pdf_journal_fragment *prev;

	int obj_num;
	int newobj;
	pdf_obj *inactive;
	fz_buffer *stream;
} pdf_journal_fragment;

/* A journal entry represents a single notional 'change' to the
 * document, such as 'signing it' or 'filling in a field'. Each such
 * change consists of 1 or more 'fragments'. */
typedef struct pdf_journal_entry
{
	struct pdf_journal_entry *prev;
	struct pdf_journal_entry *next;

	char *title;
#ifdef PDF_DEBUG_JOURNAL
	int changed_since_last_dumped;
#endif
	pdf_journal_fragment *head;
	pdf_journal_fragment *tail;
} pdf_journal_entry;

/* A journal consists of a list of journal entries, rooted at head.
 * current is either NULL, or points to somewhere in the list. Anything
 * between head and current inclusive represents a journalled change
 * that is currently in force. Anything after current represents a
 * journalled change that has been 'undone'. If current is NULL, then
 * ALL changes in the list have been undone. */
struct pdf_journal
{
	pdf_journal_entry *head;
	pdf_journal_entry *current;
	int nesting;
};

#define NAME(obj) ((pdf_obj_name *)(obj))
#define NUM(obj) ((pdf_obj_num *)(obj))
#define STRING(obj) ((pdf_obj_string *)(obj))
#define DICT(obj) ((pdf_obj_dict *)(obj))
#define ARRAY(obj) ((pdf_obj_array *)(obj))
#define REF(obj) ((pdf_obj_ref *)(obj))

pdf_obj *
pdf_new_int(fz_context *ctx, int64_t i)
{
	pdf_obj_num *obj;
	obj = Memento_label(fz_malloc(ctx, sizeof(pdf_obj_num)), "pdf_obj(int)");
	obj->super.refs = 1;
	obj->super.kind = PDF_INT;
	obj->super.flags = 0;
	obj->u.i = i;
	return &obj->super;
}

pdf_obj *
pdf_new_real(fz_context *ctx, float f)
{
	pdf_obj_num *obj;
	obj = Memento_label(fz_malloc(ctx, sizeof(pdf_obj_num)), "pdf_obj(real)");
	obj->super.refs = 1;
	obj->super.kind = PDF_REAL;
	obj->super.flags = 0;
	obj->u.f = f;
	return &obj->super;
}

pdf_obj *
pdf_new_string(fz_context *ctx, const char *str, size_t len)
{
	pdf_obj_string *obj;
	unsigned int l = (unsigned int)len;

	if ((size_t)l != len)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Overflow in pdf string");

	obj = Memento_label(fz_malloc(ctx, offsetof(pdf_obj_string, buf) + len + 1), "pdf_obj(string)");
	obj->super.refs = 1;
	obj->super.kind = PDF_STRING;
	obj->super.flags = 0;
	obj->text = NULL;
	obj->len = l;
	memcpy(obj->buf, str, len);
	obj->buf[len] = '\0';
	return &obj->super;
}

pdf_obj *
pdf_new_name(fz_context *ctx, const char *str)
{
	pdf_obj_name *obj;
	int l = 3; /* skip dummy slots */
	int r = nelem(PDF_NAME_LIST) - 1;
	while (l <= r)
	{
		int m = (l + r) >> 1;
		int c = strcmp(str, PDF_NAME_LIST[m]);
		if (c < 0)
			r = m - 1;
		else if (c > 0)
			l = m + 1;
		else
			return (pdf_obj*)(intptr_t)m;
	}

	obj = Memento_label(fz_malloc(ctx, offsetof(pdf_obj_name, n) + strlen(str) + 1), "pdf_obj(name)");
	obj->super.refs = 1;
	obj->super.kind = PDF_NAME;
	obj->super.flags = 0;
	strcpy(obj->n, str);
	return &obj->super;
}

pdf_obj *
pdf_new_indirect(fz_context *ctx, pdf_document *doc, int num, int gen)
{
	pdf_obj_ref *obj;
	if (num < 0 || num > PDF_MAX_OBJECT_NUMBER)
	{
		fz_warn(ctx, "invalid object number (%d)", num);
		return PDF_NULL;
	}
	if (gen < 0 || gen > PDF_MAX_GEN_NUMBER)
	{
		fz_warn(ctx, "invalid generation number (%d)", gen);
		return PDF_NULL;
	}
	obj = Memento_label(fz_malloc(ctx, sizeof(pdf_obj_ref)), "pdf_obj(indirect)");
	obj->super.refs = 1;
	obj->super.kind = PDF_INDIRECT;
	obj->super.flags = 0;
	obj->doc = doc;
	obj->num = num;
	obj->gen = gen;
	return &obj->super;
}

#define OBJ_IS_NULL(obj) (obj == PDF_NULL)
#define OBJ_IS_BOOL(obj) (obj == PDF_TRUE || obj == PDF_FALSE)
#define OBJ_IS_NAME(obj) ((obj > PDF_FALSE && obj < PDF_LIMIT) || (obj >= PDF_LIMIT && obj->kind == PDF_NAME))
#define OBJ_IS_INT(obj) \
	(obj >= PDF_LIMIT && obj->kind == PDF_INT)
#define OBJ_IS_REAL(obj) \
	(obj >= PDF_LIMIT && obj->kind == PDF_REAL)
#define OBJ_IS_NUMBER(obj) \
	(obj >= PDF_LIMIT && (obj->kind == PDF_REAL || obj->kind == PDF_INT))
#define OBJ_IS_STRING(obj) \
	(obj >= PDF_LIMIT && obj->kind == PDF_STRING)
#define OBJ_IS_ARRAY(obj) \
	(obj >= PDF_LIMIT && obj->kind == PDF_ARRAY)
#define OBJ_IS_DICT(obj) \
	(obj >= PDF_LIMIT && obj->kind == PDF_DICT)
#define OBJ_IS_INDIRECT(obj) \
	(obj >= PDF_LIMIT && obj->kind == PDF_INDIRECT)

#define RESOLVE(obj) \
	if (OBJ_IS_INDIRECT(obj)) \
		obj = pdf_resolve_indirect_chain(ctx, obj); \

int pdf_is_indirect(fz_context *ctx, pdf_obj *obj)
{
	return OBJ_IS_INDIRECT(obj);
}

int pdf_is_null(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	return OBJ_IS_NULL(obj);
}

int pdf_is_bool(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	return OBJ_IS_BOOL(obj);
}

int pdf_is_int(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	return OBJ_IS_INT(obj);
}

int pdf_is_real(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	return OBJ_IS_REAL(obj);
}

int pdf_is_number(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	return OBJ_IS_NUMBER(obj);
}

int pdf_is_string(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	return OBJ_IS_STRING(obj);
}

int pdf_is_name(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	return OBJ_IS_NAME(obj);
}

int pdf_is_array(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	return OBJ_IS_ARRAY(obj);
}

int pdf_is_dict(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	return OBJ_IS_DICT(obj);
}

/* safe, silent failure, no error reporting on type mismatches */
int pdf_to_bool(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	return obj == PDF_TRUE;
}

int pdf_to_int(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (obj < PDF_LIMIT)
		return 0;
	if (obj->kind == PDF_INT)
		return (int)NUM(obj)->u.i;
	if (obj->kind == PDF_REAL)
		return (int)(NUM(obj)->u.f + 0.5f); /* No roundf in MSVC */
	return 0;
}

int64_t pdf_to_int64(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (obj < PDF_LIMIT)
		return 0;
	if (obj->kind == PDF_INT)
		return NUM(obj)->u.i;
	if (obj->kind == PDF_REAL)
		return (((double)NUM(obj)->u.f) + 0.5f); /* No roundf in MSVC */
	return 0;
}

float pdf_to_real(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (obj < PDF_LIMIT)
		return 0;
	if (obj->kind == PDF_REAL)
		return NUM(obj)->u.f;
	if (obj->kind == PDF_INT)
		return NUM(obj)->u.i;
	return 0;
}

const char *pdf_to_name(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (obj < PDF_LIMIT)
		return PDF_NAME_LIST[((intptr_t)obj)];
	if (obj->kind == PDF_NAME)
		return NAME(obj)->n;
	return "";
}

char *pdf_to_str_buf(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (OBJ_IS_STRING(obj))
		return STRING(obj)->buf;
	return "";
}

size_t pdf_to_str_len(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (OBJ_IS_STRING(obj))
		return STRING(obj)->len;
	return 0;
}

const char *pdf_to_string(fz_context *ctx, pdf_obj *obj, size_t *sizep)
{
	RESOLVE(obj);
	if (OBJ_IS_STRING(obj))
	{
		if (sizep)
			*sizep = STRING(obj)->len;
		return STRING(obj)->buf;
	}
	if (sizep)
		*sizep = 0;
	return "";
}

const char *pdf_to_text_string(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (OBJ_IS_STRING(obj))
	{
		if (!STRING(obj)->text)
			STRING(obj)->text = pdf_new_utf8_from_pdf_string(ctx, STRING(obj)->buf, STRING(obj)->len);
		return STRING(obj)->text;
	}
	return "";
}

void pdf_set_int(fz_context *ctx, pdf_obj *obj, int64_t i)
{
	if (OBJ_IS_INT(obj))
		NUM(obj)->u.i = i;
}

void pdf_set_str_len(fz_context *ctx, pdf_obj *obj, size_t newlen)
{
	RESOLVE(obj);
	if (!OBJ_IS_STRING(obj))
		return; /* This should never happen */
	if (newlen > STRING(obj)->len)
		return; /* This should never happen */
	STRING(obj)->buf[newlen] = 0;
	STRING(obj)->len = newlen;
}

int pdf_to_num(fz_context *ctx, pdf_obj *obj)
{
	if (OBJ_IS_INDIRECT(obj))
		return REF(obj)->num;
	return 0;
}

int pdf_to_gen(fz_context *ctx, pdf_obj *obj)
{
	if (OBJ_IS_INDIRECT(obj))
		return REF(obj)->gen;
	return 0;
}

pdf_document *pdf_get_indirect_document(fz_context *ctx, pdf_obj *obj)
{
	if (OBJ_IS_INDIRECT(obj))
		return REF(obj)->doc;
	return NULL;
}

pdf_document *pdf_get_bound_document(fz_context *ctx, pdf_obj *obj)
{
	if (obj < PDF_LIMIT)
		return NULL;
	if (obj->kind == PDF_INDIRECT)
		return REF(obj)->doc;
	if (obj->kind == PDF_ARRAY)
		return ARRAY(obj)->doc;
	if (obj->kind == PDF_DICT)
		return DICT(obj)->doc;
	return NULL;
}

int pdf_objcmp_resolve(fz_context *ctx, pdf_obj *a, pdf_obj *b)
{
	RESOLVE(a);
	RESOLVE(b);
	return pdf_objcmp(ctx, a, b);
}

static int
do_objcmp(fz_context *ctx, pdf_obj *a, pdf_obj *b, int check_streams)
{
	int i, j;

	if (a == b)
		return 0;

	/* a or b is null, true, or false */
	if (a <= PDF_FALSE || b <= PDF_FALSE)
		return 1;

	/* a is a constant name */
	if (a < PDF_LIMIT)
	{
		if (b < PDF_LIMIT)
			return a != b;
		if (b->kind != PDF_NAME)
			return 1;
		return strcmp(PDF_NAME_LIST[(intptr_t)a], NAME(b)->n);
	}

	/* b is a constant name */
	if (b < PDF_LIMIT)
	{
		if (a->kind != PDF_NAME)
			return 1;
		return strcmp(NAME(a)->n, PDF_NAME_LIST[(intptr_t)b]);
	}

	/* both a and b are allocated objects */
	if (a->kind != b->kind)
		return 1;

	switch (a->kind)
	{
	case PDF_INT:
		return NUM(a)->u.i - NUM(b)->u.i;

	case PDF_REAL:
		if (NUM(a)->u.f < NUM(b)->u.f)
			return -1;
		if (NUM(a)->u.f > NUM(b)->u.f)
			return 1;
		return 0;

	case PDF_STRING:
		if (STRING(a)->len < STRING(b)->len)
		{
			if (memcmp(STRING(a)->buf, STRING(b)->buf, STRING(a)->len) <= 0)
				return -1;
			return 1;
		}
		if (STRING(a)->len > STRING(b)->len)
		{
			if (memcmp(STRING(a)->buf, STRING(b)->buf, STRING(b)->len) >= 0)
				return 1;
			return -1;
		}
		return memcmp(STRING(a)->buf, STRING(b)->buf, STRING(a)->len);

	case PDF_NAME:
		return strcmp(NAME(a)->n, NAME(b)->n);

	case PDF_INDIRECT:
		if (REF(a)->num == REF(b)->num)
			return REF(a)->gen - REF(b)->gen;
		return REF(a)->num - REF(b)->num;

	case PDF_ARRAY:
		if (ARRAY(a)->len != ARRAY(b)->len)
			return ARRAY(a)->len - ARRAY(b)->len;
		for (i = 0; i < ARRAY(a)->len; i++)
			if (pdf_objcmp(ctx, ARRAY(a)->items[i], ARRAY(b)->items[i]))
				return 1;
		return 0;

	case PDF_DICT:
		if (DICT(a)->len != DICT(b)->len)
			return DICT(a)->len - DICT(b)->len;
		if ((a->flags & b->flags) & PDF_FLAGS_SORTED)
		{
			/* Both a and b are sorted. Easy. */
			for (i = 0; i < DICT(a)->len; i++)
			{
				if (pdf_objcmp(ctx, DICT(a)->items[i].k, DICT(b)->items[i].k))
					return 1;
				if (pdf_objcmp(ctx, DICT(a)->items[i].v, DICT(b)->items[i].v))
					return 1;
			}
		}
		else
		{
			/* Either a or b is not sorted. We need to work harder. */
			int len = DICT(a)->len;
			for (i = 0; i < len; i++)
			{
				pdf_obj *key = DICT(a)->items[i].k;
				pdf_obj *val = DICT(a)->items[i].v;
				for (j = 0; j < len; j++)
				{
					if (pdf_objcmp(ctx, key, DICT(b)->items[j].k) == 0 &&
						pdf_objcmp(ctx, val, DICT(b)->items[j].v) == 0)
						break; /* Match */
				}
				if (j == len)
					return 1;
			}
		}
		/* Dicts are identical, but if they are streams, we can only be sure
		 * they are identical if the stream contents match. If '!check_streams',
		 * then don't test for identical stream contents - only match if a == b.
		 * Otherwise, do the full, painful, comparison. */
		{
			/* Slightly convoluted to know if something is a stream. */
			pdf_document *doc = DICT(a)->doc;
			int ap = pdf_obj_parent_num(ctx, a);
			int bp;
			int a_is_stream = 0;
			pdf_xref_entry *entrya = pdf_get_xref_entry(ctx, doc, ap);
			pdf_xref_entry *entryb;
			if (entrya->obj == a && pdf_obj_num_is_stream(ctx, doc, ap))
			{
				/* It's a stream, and we know a != b from above. */
				if (!check_streams)
					return 1; /* mismatch */
				a_is_stream = 1;
			}
			bp = pdf_obj_parent_num(ctx, b);
			entryb = pdf_get_xref_entry(ctx, doc, bp);
			if (entryb->obj == b && pdf_obj_num_is_stream(ctx, doc, bp))
			{
				/* It's a stream, and we know a != b from above. So mismatch. */
				if (!check_streams || !a_is_stream)
					return 1; /* mismatch */
			}
			else
			{
				/* b is not a stream. We match, iff a is not a stream. */
				return a_is_stream;
			}
			/* So, if we get here, we know check_streams is true, and that both
			 * a and b are streams. */
			{
				fz_buffer *sa = NULL;
				fz_buffer *sb = NULL;
				int differ = 1;

				fz_var(sa);
				fz_var(sb);

				fz_try(ctx)
				{
					unsigned char *dataa, *datab;
					size_t lena, lenb;
					sa = pdf_load_raw_stream_number(ctx, doc, ap);
					sb = pdf_load_raw_stream_number(ctx, doc, bp);
					lena = fz_buffer_storage(ctx, sa, &dataa);
					lenb = fz_buffer_storage(ctx, sb, &datab);
					if (lena == lenb && memcmp(dataa, datab, lena) == 0)
						differ = 0;
				}
				fz_always(ctx)
				{
					fz_drop_buffer(ctx, sa);
					fz_drop_buffer(ctx, sb);
				}
				fz_catch(ctx)
				{
					fz_rethrow(ctx);
				}
				return differ;
			}
		}

		return 0;
	}
	return 1;
}

int
pdf_objcmp(fz_context *ctx, pdf_obj *a, pdf_obj *b)
{
	return do_objcmp(ctx, a, b, 0);
}

int
pdf_objcmp_deep(fz_context *ctx, pdf_obj *a, pdf_obj *b)
{
	return do_objcmp(ctx, a, b, 1);
}

int pdf_name_eq(fz_context *ctx, pdf_obj *a, pdf_obj *b)
{
	RESOLVE(a);
	RESOLVE(b);
	if (a <= PDF_FALSE || b <= PDF_FALSE)
		return 0;
	if (a < PDF_LIMIT || b < PDF_LIMIT)
		return (a == b);
	if (a->kind == PDF_NAME && b->kind == PDF_NAME)
		return !strcmp(NAME(a)->n, NAME(b)->n);
	return 0;
}

static char *
pdf_objkindstr(pdf_obj *obj)
{
	if (obj == PDF_NULL)
		return "null";
	if (obj == PDF_TRUE || obj == PDF_FALSE)
		return "boolean";
	if (obj < PDF_LIMIT)
		return "name";
	switch (obj->kind)
	{
	case PDF_INT: return "integer";
	case PDF_REAL: return "real";
	case PDF_STRING: return "string";
	case PDF_NAME: return "name";
	case PDF_ARRAY: return "array";
	case PDF_DICT: return "dictionary";
	case PDF_INDIRECT: return "reference";
	}
	return "<unknown>";
}

pdf_obj *
pdf_new_array(fz_context *ctx, pdf_document *doc, int initialcap)
{
	pdf_obj_array *obj;
	int i;

	obj = Memento_label(fz_malloc(ctx, sizeof(pdf_obj_array)), "pdf_obj(array)");
	obj->super.refs = 1;
	obj->super.kind = PDF_ARRAY;
	obj->super.flags = 0;
	obj->doc = doc;
	obj->parent_num = 0;

	obj->len = 0;
	obj->cap = initialcap > 1 ? initialcap : 6;

	fz_try(ctx)
	{
		obj->items = Memento_label(fz_malloc_array(ctx, obj->cap, pdf_obj*), "pdf_array_items");
	}
	fz_catch(ctx)
	{
		fz_free(ctx, obj);
		fz_rethrow(ctx);
	}
	for (i = 0; i < obj->cap; i++)
		obj->items[i] = NULL;

	return &obj->super;
}

static void
pdf_array_grow(fz_context *ctx, pdf_obj_array *obj)
{
	int i;
	int new_cap = (obj->cap * 3) / 2;

	obj->items = fz_realloc_array(ctx, obj->items, new_cap, pdf_obj*);
	obj->cap = new_cap;

	for (i = obj->len ; i < obj->cap; i++)
		obj->items[i] = NULL;
}

pdf_obj *
pdf_copy_array(fz_context *ctx, pdf_obj *obj)
{
	pdf_document *doc;
	pdf_obj *arr;
	int i;
	int n;

	RESOLVE(obj);
	if (!OBJ_IS_ARRAY(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not an array (%s)", pdf_objkindstr(obj));

	doc = ARRAY(obj)->doc;

	n = pdf_array_len(ctx, obj);
	arr = pdf_new_array(ctx, doc, n);
	fz_try(ctx)
		for (i = 0; i < n; i++)
			pdf_array_push(ctx, arr, pdf_array_get(ctx, obj, i));
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, arr);
		fz_rethrow(ctx);
	}

	return arr;
}

int
pdf_array_len(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (!OBJ_IS_ARRAY(obj))
		return 0;
	return ARRAY(obj)->len;
}

pdf_obj *
pdf_array_get(fz_context *ctx, pdf_obj *obj, int i)
{
	RESOLVE(obj);
	if (!OBJ_IS_ARRAY(obj))
		return NULL;
	if (i < 0 || i >= ARRAY(obj)->len)
		return NULL;
	return ARRAY(obj)->items[i];
}

/* Call this to enable journalling on a given document. */
void pdf_enable_journal(fz_context *ctx, pdf_document *doc)
{
	if (ctx == NULL || doc == NULL)
		return;

	if (doc->journal == NULL)
		doc->journal = fz_malloc_struct(ctx, pdf_journal);
}

static void
discard_fragments(fz_context *ctx, pdf_journal_fragment *head)
{
	while (head)
	{
		pdf_journal_fragment *next = head->next;

		pdf_drop_obj(ctx, head->inactive);
		fz_drop_buffer(ctx, head->stream);
		fz_free(ctx, head);
		head = next;
	}
}

static void
discard_journal_entries(fz_context *ctx, pdf_journal_entry **journal_entry)
{
	pdf_journal_entry *entry = *journal_entry;

	if (entry == NULL)
		return;

	*journal_entry = NULL;
	while (entry)
	{
		pdf_journal_entry *next = entry->next;

		discard_fragments(ctx, entry->head);
		fz_free(ctx, entry->title);
		fz_free(ctx, entry);
		entry = next;
	}
}

static void
new_entry(fz_context *ctx, pdf_document *doc, char *operation, int nest)
{
	fz_try(ctx)
	{
		pdf_journal_entry *entry;

		/* We create a new entry, and link it into the middle of
		 * the chain. If we actually come to put anything into
		 * it later, then the call to pdf_add_journal_fragment
		 * during that addition will discard everything in the
		 * history that follows it. */
		entry = fz_malloc_struct(ctx, pdf_journal_entry);

		if (doc->journal->current == NULL)
		{
			entry->prev = NULL;
			entry->next = doc->journal->head;
			doc->journal->head = entry;
		}
		else
		{
			entry->prev = doc->journal->current;
			entry->next = doc->journal->current->next;
			if (doc->journal->current->next)
				doc->journal->current->next->prev = entry;
			doc->journal->current->next = entry;
		}
		doc->journal->current = entry;
		entry->title = operation;
	}
	fz_catch(ctx)
	{
		doc->journal->nesting -= nest;
		fz_free(ctx, operation);
		fz_rethrow(ctx);
	}
}

/* Call this to start an operation. Undo/redo works at 'operation'
 * granularity. Nested operations are all counted within the outermost
 * operation. Any modification performed on a journalled PDF without an
 * operation having been started will throw an error. */
void pdf_begin_operation(fz_context *ctx, pdf_document *doc, const char *operation_)
{
	char *operation;

	/* If we aren't journalling this doc, just give up now. */
	if (ctx == NULL || doc == NULL || doc->journal == NULL)
		return;

	/* Always increment nesting. If we are already in an operation,
	 * exit. */
	if (doc->journal->nesting++ > 0)
		return;

	operation = fz_strdup(ctx, operation_);

#ifdef PDF_DEBUG_JOURNAL
	fz_write_printf(ctx, fz_stddbg(ctx), "Beginning: %s\n", operation);
#endif

	new_entry(ctx, doc, operation, 1);
}

void pdf_begin_implicit_operation(fz_context *ctx, pdf_document *doc)
{
	/* If we aren't journalling this doc, just give up now. */
	if (ctx == NULL || doc == NULL || doc->journal == NULL)
		return;

	/* Always increment nesting. If we are already in an operation,
	 * exit. */
	if (doc->journal->nesting++ > 0)
		return;

#ifdef PDF_DEBUG_JOURNAL
	fz_write_printf(ctx, fz_stddbg(ctx), "Beginning: <implicit>\n");
#endif
}

void pdf_drop_journal(fz_context *ctx, pdf_journal *journal)
{
	if (ctx == NULL || journal == NULL)
		return;

	discard_journal_entries(ctx, &journal->head);

	fz_free(ctx, journal);
}

#ifdef PDF_DEBUG_JOURNAL
static void
dump_changes(fz_context *ctx, pdf_document *doc, pdf_journal_entry *entry)
{
	pdf_journal_fragment *frag;

	if (entry == NULL || entry->changed_since_last_dumped == 0)
		return;

	for (frag = entry->head; frag; frag = frag->next)
	{
		pdf_obj *obj;
		fz_write_printf(ctx, fz_stddbg(ctx), "Changing obj %d:\n", frag->obj_num);
		pdf_debug_obj(ctx, frag->inactive);
		fz_write_printf(ctx, fz_stddbg(ctx), " To:\n");
		obj = pdf_load_object(ctx, doc, frag->obj_num);
		pdf_debug_obj(ctx, obj);
		pdf_drop_obj(ctx, obj);
	}

	entry->changed_since_last_dumped = 0;
}
#endif

/* Call this to end an operation. */
void pdf_end_operation(fz_context *ctx, pdf_document *doc)
{
	pdf_journal_entry *entry;

	if (ctx == NULL || doc == NULL || doc->journal == NULL)
		return;

	/* Decrement the operation nesting count. Only actually have
	 * anything to do if this reaches zero. */
	if (--doc->journal->nesting > 0)
		return;

	/* Now, check to see whether we have actually stored any changes
	 * (fragments) into our entry. If we have, just exit here. */
	entry = doc->journal->current;
	if (entry == NULL || entry->head != NULL)
	{
#ifdef PDF_DEBUG_JOURNAL
		fz_write_printf(ctx, fz_stddbg(ctx), "Ending!\n");
		dump_changes(ctx, doc, entry);
#endif
		return;
	}

	/* Didn't actually change anything! Remove the empty entry. */
#ifdef PDF_DEBUG_JOURNAL
	fz_write_printf(ctx, fz_stddbg(ctx), "Ending Empty!\n");
#endif
	if (doc->journal->head == entry)
	{
		doc->journal->head = entry->next;
		if (entry->next)
			entry->next->prev = NULL;
	}
	else
	{
		entry->prev->next = entry->next;
		if (entry->next)
			entry->next->prev = entry->prev;
	}
	doc->journal->current = entry->prev;

	fz_free(ctx, entry->title);
	fz_free(ctx, entry);
}

/* Call this to find out how many undo/redo steps there are, and the
 * current position we are within those. 0 = original document,
 * *steps = final edited version. */
int pdf_undoredo_state(fz_context *ctx, pdf_document *doc, int *steps)
{
	int i, c;
	pdf_journal_entry *entry;

	if (ctx == NULL || doc == NULL || doc->journal == NULL)
	{
		*steps = 0;
		return 0;
	}

	i = 0;
	c = 0;
	for (entry = doc->journal->head; entry != NULL; entry = entry->next)
	{
		i++;
		if (entry == doc->journal->current)
			c = i;
	}

	*steps = i;

	return c;
}

int pdf_can_undo(fz_context *ctx, pdf_document *doc)
{
	int steps, step;

	step = pdf_undoredo_state(ctx, doc, &steps);

	return step > 0;
}

int pdf_can_redo(fz_context *ctx, pdf_document *doc)
{
	int steps, step;

	step = pdf_undoredo_state(ctx, doc, &steps);

	return step != steps;
}

/* Call this to find the title of the operation within the undo state. */
const char *pdf_undoredo_step(fz_context *ctx, pdf_document *doc, int step)
{
	pdf_journal_entry *entry;

	if (ctx == NULL || doc == NULL || doc->journal == NULL)
		return NULL;

	for (entry = doc->journal->head; step > 0 && entry != NULL; step--, entry = entry->next);

	if (step != 0 || entry == NULL)
		return NULL;

	return entry->title;
}

static void
swap_fragments(fz_context *ctx, pdf_document *doc, pdf_journal_entry *entry)
{
	pdf_journal_fragment *frag;

#ifdef PDF_DEBUG_JOURNAL
	entry->changed_since_last_dumped = 1;
#endif
	if (doc->local_xref_nesting != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't undo/redo within an operation");

	pdf_drop_local_xref_and_resources(ctx, doc);

	for (frag = entry->head; frag != NULL; frag = frag->next)
	{
		pdf_xref_entry *xre;
		pdf_obj *old;
		fz_buffer *obuf;
		int type;
		xre = pdf_get_incremental_xref_entry(ctx, doc, frag->obj_num);
		old = xre->obj;
		obuf = xre->stm_buf;
		xre->obj = frag->inactive;
		type = xre->type;
		xre->type = frag->newobj ? 0 : 'o';
		frag->newobj = type == 0;
		xre->stm_buf = frag->stream;
		frag->inactive = old;
		frag->stream = obuf;
	}
}

/* Move backwards in the undo history. Throws an error if we are at the
 * start. Any edits to the document at this point will discard all
 * subsequent history. */
void pdf_undo(fz_context *ctx, pdf_document *doc)
{
	pdf_journal_entry *entry;

	if (ctx == NULL || doc == NULL)
		return;

	if (doc->journal == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot undo on unjournaled PDF");

	if (doc->journal->nesting != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't undo during an operation!");

	entry = doc->journal->current;
	if (entry == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Already at start of history");

#ifdef PDF_DEBUG_JOURNAL
	fz_write_printf(ctx, fz_stddbg(ctx), "Undo!\n");
#endif

	doc->journal->current = entry->prev;

	swap_fragments(ctx, doc, entry);
}

/* Move forwards in the undo history. Throws an error if we are at the
 * end. */
void pdf_redo(fz_context *ctx, pdf_document *doc)
{
	pdf_journal_entry *entry;

	if (ctx == NULL || doc == NULL)
		return;

	if (doc->journal == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot redo on unjournaled PDF");

	if (doc->journal->nesting != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't redo during an operation!");

#ifdef PDF_DEBUG_JOURNAL
	fz_write_printf(ctx, fz_stddbg(ctx), "Redo!\n");
#endif

	entry = doc->journal->current;
	if (entry == NULL)
	{
		/* Move to the start of a non-empty list */
		/* We know doc->journal->head is non NULL by construction. */
		entry = doc->journal->head;
	}
	else
	{
		entry = entry->next;
		if (entry == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Already at end of history");
	}

	doc->journal->current = entry;

	swap_fragments(ctx, doc, entry);
}

void pdf_discard_journal(fz_context *ctx, pdf_journal *journal)
{
	if (ctx == NULL || journal == NULL)
		return;

	discard_journal_entries(ctx, &journal->head);
	journal->head = NULL;
	journal->current = NULL;
}

static void
pdf_fingerprint_file(fz_context *ctx, pdf_document *doc, unsigned char digest[16], int i)
{
	fz_md5 state;

	fz_md5_init(&state);
	fz_md5_update_int64(&state, doc->num_xref_sections-i);
	for (; i < doc->num_xref_sections; i++)
	{
		pdf_xref_subsec *subsec = doc->xref_sections[i].subsec;
		fz_md5_update_int64(&state, doc->xref_sections[i].num_objects);
		while (subsec)
		{
			fz_md5_update_int64(&state, subsec->start);
			fz_md5_update_int64(&state, subsec->len);
			subsec = subsec->next;
		}
	}
	fz_md5_final(&state, digest);
}

void
pdf_serialise_journal(fz_context *ctx, pdf_document *doc, fz_output *out)
{
	pdf_journal_entry *entry;
	int currentpos = 0;
	unsigned char digest[16];
	int i;
	int nis = doc->num_incremental_sections;

	pdf_fingerprint_file(ctx, doc, digest, nis);

	if (!pdf_has_unsaved_changes(ctx, doc))
		nis = 0;

	fz_write_printf(ctx, out, "%!MuPDF-Journal-100\n");
	fz_write_string(ctx, out, "\njournal\n<<\n");
	fz_write_printf(ctx, out, "/NumSections %d\n", nis);
	fz_write_printf(ctx, out, "/FileSize %ld\n", doc->file_size);
	fz_write_printf(ctx, out, "/Fingerprint <");
	for (i = 0; i < 16; i++)
		fz_write_printf(ctx, out, "%02x", digest[i]);
	fz_write_printf(ctx, out, ">\n");

	if (doc->journal->current != NULL)
		for (entry = doc->journal->head; entry != NULL; entry = entry->next)
		{
			currentpos++;
			if (entry == doc->journal->current)
				break;
		}
	fz_write_printf(ctx, out, "/HistoryPos %d\n", currentpos);
	fz_write_string(ctx, out, ">>\n");

	for (entry = doc->journal->head; entry != NULL; entry = entry->next)
	{
		pdf_journal_fragment *frag;
		fz_write_printf(ctx, out, "entry\n%(\n", entry->title);
		for (frag = entry->head; frag != NULL; frag = frag->next)
		{
			if (frag->newobj)
			{
				fz_write_printf(ctx, out, "%d 0 newobj\n", frag->obj_num);
				continue;
			}
			fz_write_printf(ctx, out, "%d 0 obj\n", frag->obj_num);
			pdf_print_encrypted_obj(ctx, out, frag->inactive, 1, 0, NULL, frag->obj_num, 0);
			if (frag->stream)
			{
				fz_write_printf(ctx, out, "stream\n");
				fz_write_data(ctx, out, frag->stream->data, frag->stream->len);
				fz_write_string(ctx, out, "\nendstream");
			}
			fz_write_string(ctx, out, "\nendobj\n");
		}
	}
	fz_write_printf(ctx, out, "endjournal\n");
}

void
pdf_add_journal_fragment(fz_context *ctx, pdf_document *doc, int parent, pdf_obj *copy, fz_buffer *copy_stream, int newobj)
{
	pdf_journal_entry *entry;
	pdf_journal_fragment *frag;

	if (doc->journal == NULL)
		return;

	entry = doc->journal->current;

	if (entry->next)
	{
		discard_journal_entries(ctx, &entry->next);
	}

#ifdef PDF_DEBUG_JOURNAL
	entry->changed_since_last_dumped = 1;
#endif

	fz_try(ctx)
	{
		frag = fz_malloc_struct(ctx, pdf_journal_fragment);
		frag->obj_num = parent;
		if (entry->tail == NULL)
		{
			frag->prev = NULL;
			entry->head = frag;
		}
		else
		{
			frag->prev = entry->tail;
			entry->tail->next = frag;
		}
		entry->tail = frag;
		frag->newobj = newobj;
		frag->inactive = copy;
		frag->stream = copy_stream;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void pdf_deserialise_journal(fz_context *ctx, pdf_document *doc, fz_stream *stm)
{
	int num, version, c, nis, pos;
	pdf_obj *obj = NULL, *fingerprint_obj;
	fz_buffer *buffer;
	unsigned char digest[16];
	int64_t file_size;
	int digests_match = 0;
	pdf_token tok;

	if (!doc || !stm)
		return;

	if (doc->journal)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't load a journal over another one");

	if (fz_skip_string(ctx, stm, "%!MuPDF-Journal-"))
		fz_throw(ctx, FZ_ERROR_GENERIC, "Bad journal format");

	fz_var(obj);
	fz_var(digests_match);

	fz_try(ctx)
	{
		version = 0;
		while (1)
		{
			c = fz_peek_byte(ctx, stm);
			if (c < '0' || c > '9')
				break;
			version = (version*10) + c - '0';
			(void)fz_read_byte(ctx, stm);
		}
		if (version != 100)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Bad journal format");

		fz_skip_space(ctx, stm);
		if (fz_skip_string(ctx, stm, "journal\n"))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Bad journal format");

		tok = pdf_lex(ctx, stm, &doc->lexbuf.base);
		if (tok != PDF_TOK_OPEN_DICT)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Bad journal format");
		obj = pdf_parse_dict(ctx, doc, stm, &doc->lexbuf.base);

		nis = pdf_dict_get_int(ctx, obj, PDF_NAME(NumSections));
		pdf_fingerprint_file(ctx, doc, digest, nis);

		file_size = pdf_dict_get_int(ctx, obj, PDF_NAME(FileSize));

		fingerprint_obj = pdf_dict_get(ctx, obj, PDF_NAME(Fingerprint));
		if (pdf_to_str_len(ctx, fingerprint_obj) != 16)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Bad journal fingerprint");

		digests_match = (memcmp(pdf_to_str_buf(ctx, fingerprint_obj), digest, 16) == 0);

		pos = pdf_dict_get_int(ctx, obj, PDF_NAME(HistoryPos));
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, obj);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	if (!digests_match)
		return;

	if (doc->file_size < file_size)
		return;

	doc->journal = fz_malloc_struct(ctx, pdf_journal);

	while (1)
	{
		int newobj;
		fz_skip_space(ctx, stm);

		if (fz_skip_string(ctx, stm, "entry\n") == 0)
		{
			/* Read the fragment title. */
			pdf_token tok = pdf_lex(ctx, stm, &doc->lexbuf.base);
			char *title;

			if (tok != PDF_TOK_STRING)
				fz_throw(ctx, FZ_ERROR_GENERIC, "Bad string in journal");
			title = fz_malloc(ctx, doc->lexbuf.base.len+1);
			memcpy(title, doc->lexbuf.base.buffer, doc->lexbuf.base.len);
			title[doc->lexbuf.base.len] = 0;

			new_entry(ctx, doc, title, 0);
			continue;
		}
		if (fz_skip_string(ctx, stm, /*en*/"djournal") == 0)
			break;

		if (doc->journal->current == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Badly formed journal");

		/* Read the object/stream for the next fragment. */
		obj = pdf_parse_journal_obj(ctx, doc, stm, &num, &buffer, &newobj);

		pdf_add_journal_fragment(ctx, doc, num, obj, buffer, newobj);
	}

	fz_skip_space(ctx, stm);

	doc->journal->current = NULL;
	if (pos > 0)
	{
		doc->journal->current = doc->journal->head;
		while (--pos)
		{
			doc->journal->current = doc->journal->current->next;
			if (doc->journal->current == NULL)
				break;
		}
	}

	doc->file_size = file_size;
	/* We're about to make the last xref an incremental one. All incremental
	 * ones MUST be solid, but the snapshot might not have saved it as such,
	 * so solidify it now. */
	pdf_ensure_solid_xref(ctx, doc, pdf_xref_len(ctx, doc));
	doc->num_incremental_sections = nis;

	if (nis > 0)
	{
		/* Ditch the trailer object out of the xref. Keep the direct
		 * trailer reference. */
		pdf_delete_object(ctx, doc, pdf_obj_parent_num(ctx, doc->xref_sections[0].trailer));
		pdf_set_obj_parent(ctx, doc->xref_sections[0].trailer, 0);
	}
}

static void prepare_object_for_alteration(fz_context *ctx, pdf_obj *obj, pdf_obj *val)
{
	pdf_document *doc, *val_doc;
	int parent;
	pdf_journal_fragment *frag;
	pdf_journal_entry *entry;
	pdf_obj *copy = NULL;
	pdf_obj *orig;
	fz_buffer *copy_stream = NULL;
	int was_empty;

	/*
		obj should be a dict or an array. We don't care about
		any other types, as they aren't 'containers'.
	*/
	if (obj < PDF_LIMIT)
		return;

	switch (obj->kind)
	{
	case PDF_DICT:
		doc = DICT(obj)->doc;
		parent = DICT(obj)->parent_num;
		break;
	case PDF_ARRAY:
		doc = ARRAY(obj)->doc;
		parent = ARRAY(obj)->parent_num;
		break;
	default:
		return;
	}

	if (val)
	{
		val_doc = pdf_get_bound_document(ctx, val);
		if (val_doc && val_doc != doc)
			fz_throw(ctx, FZ_ERROR_GENERIC, "container and item belong to different documents");
	}

	/*
		The newly linked object needs to record the parent_num.
	*/
	if (parent != 0)
		pdf_set_obj_parent(ctx, val, parent);

	/*
		parent_num == 0 while an object is being parsed from the file.
		No further action is necessary.
	*/
	if (parent == 0 || doc->save_in_progress || doc->repair_in_progress)
		return;

	if (doc->journal && doc->journal->nesting == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't alter an object other than in an operation");

	if (doc->local_xref)
	{
		/* We have a local_xref. If it's in force, then we're
		 * ready for alteration already. */
		if (doc->local_xref_nesting > 0)
		{
			pdf_xref_ensure_local_object(ctx, doc, parent);
			return;
		}
		else
		{
			/* The local xref isn't in force, and we're about
			 * to edit the document. This invalidates it, so
			 * throw it away. */
			pdf_drop_local_xref_and_resources(ctx, doc);
		}
	}

	/* Find the journal entry to which we will add this object, if there is one. */
	entry = doc->journal ? doc->journal->current : NULL;

	/* We are about to add a fragment. Everything after this in the
	 * history must be thrown away. */
	if (entry)
	{
		discard_journal_entries(ctx, &entry->next);

		for (frag = entry->head; frag != NULL; frag = frag->next)
			if (frag->obj_num == parent)
			{
				entry = NULL;
				break; /* Already stashed this one! */
			}
	}

	/*
		We need to ensure that the containing hierarchy of objects
		has been moved to the incremental xref section.
	*/
	was_empty = pdf_xref_ensure_incremental_object(ctx, doc, parent);

	if (entry == NULL)
		return;

	orig = pdf_load_object(ctx, doc, parent);

	fz_var(copy);
	fz_var(copy_stream);

	fz_try(ctx)
	{
		if (was_empty)
		{
			copy = NULL;
			copy_stream = NULL;
		}
		else
		{
			copy = pdf_deep_copy_obj(ctx, orig);
			pdf_set_obj_parent(ctx, copy, parent);
			if (pdf_obj_num_is_stream(ctx, doc, parent))
				copy_stream = pdf_load_raw_stream_number(ctx, doc, parent);
		}
		pdf_add_journal_fragment(ctx, doc, parent, copy, copy_stream, was_empty);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, orig);
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, copy_stream);
		pdf_drop_obj(ctx, copy);
		fz_rethrow(ctx);
	}
}

void
pdf_array_put(fz_context *ctx, pdf_obj *obj, int i, pdf_obj *item)
{
	RESOLVE(obj);
	if (!OBJ_IS_ARRAY(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not an array (%s)", pdf_objkindstr(obj));
	if (i == ARRAY(obj)->len)
	{
		pdf_array_push(ctx, obj, item);
		return;
	}
	if (i < 0 || i > ARRAY(obj)->len)
		fz_throw(ctx, FZ_ERROR_GENERIC, "index out of bounds");
	prepare_object_for_alteration(ctx, obj, item);
	pdf_drop_obj(ctx, ARRAY(obj)->items[i]);
	ARRAY(obj)->items[i] = pdf_keep_obj(ctx, item);
}

void
pdf_array_put_drop(fz_context *ctx, pdf_obj *obj, int i, pdf_obj *item)
{
	fz_try(ctx)
		pdf_array_put(ctx, obj, i, item);
	fz_always(ctx)
		pdf_drop_obj(ctx, item);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_array_push(fz_context *ctx, pdf_obj *obj, pdf_obj *item)
{
	RESOLVE(obj);
	if (!OBJ_IS_ARRAY(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not an array (%s)", pdf_objkindstr(obj));
	prepare_object_for_alteration(ctx, obj, item);
	if (ARRAY(obj)->len + 1 > ARRAY(obj)->cap)
		pdf_array_grow(ctx, ARRAY(obj));
	ARRAY(obj)->items[ARRAY(obj)->len] = pdf_keep_obj(ctx, item);
	ARRAY(obj)->len++;
}

void
pdf_array_push_drop(fz_context *ctx, pdf_obj *obj, pdf_obj *item)
{
	fz_try(ctx)
		pdf_array_push(ctx, obj, item);
	fz_always(ctx)
		pdf_drop_obj(ctx, item);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_array_insert(fz_context *ctx, pdf_obj *obj, pdf_obj *item, int i)
{
	RESOLVE(obj);
	if (!OBJ_IS_ARRAY(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not an array (%s)", pdf_objkindstr(obj));
	if (i < 0 || i > ARRAY(obj)->len)
		fz_throw(ctx, FZ_ERROR_GENERIC, "index out of bounds");
	prepare_object_for_alteration(ctx, obj, item);
	if (ARRAY(obj)->len + 1 > ARRAY(obj)->cap)
		pdf_array_grow(ctx, ARRAY(obj));
	memmove(ARRAY(obj)->items + i + 1, ARRAY(obj)->items + i, (ARRAY(obj)->len - i) * sizeof(pdf_obj*));
	ARRAY(obj)->items[i] = pdf_keep_obj(ctx, item);
	ARRAY(obj)->len++;
}

void
pdf_array_insert_drop(fz_context *ctx, pdf_obj *obj, pdf_obj *item, int i)
{
	fz_try(ctx)
		pdf_array_insert(ctx, obj, item, i);
	fz_always(ctx)
		pdf_drop_obj(ctx, item);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_array_delete(fz_context *ctx, pdf_obj *obj, int i)
{
	RESOLVE(obj);
	if (!OBJ_IS_ARRAY(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not an array (%s)", pdf_objkindstr(obj));
	if (i < 0 || i >= ARRAY(obj)->len)
		fz_throw(ctx, FZ_ERROR_GENERIC, "index out of bounds");
	prepare_object_for_alteration(ctx, obj, NULL);
	pdf_drop_obj(ctx, ARRAY(obj)->items[i]);
	ARRAY(obj)->items[i] = 0;
	ARRAY(obj)->len--;
	memmove(ARRAY(obj)->items + i, ARRAY(obj)->items + i + 1, (ARRAY(obj)->len - i) * sizeof(pdf_obj*));
}

int
pdf_array_contains(fz_context *ctx, pdf_obj *arr, pdf_obj *obj)
{
	int i, len;

	len = pdf_array_len(ctx, arr);
	for (i = 0; i < len; i++)
		if (!pdf_objcmp(ctx, pdf_array_get(ctx, arr, i), obj))
			return 1;

	return 0;
}

int
pdf_array_find(fz_context *ctx, pdf_obj *arr, pdf_obj *obj)
{
	int i, len;

	len = pdf_array_len(ctx, arr);
	for (i = 0; i < len; i++)
		if (!pdf_objcmp(ctx, pdf_array_get(ctx, arr, i), obj))
			return i;

	return -1;
}

pdf_obj *pdf_new_rect(fz_context *ctx, pdf_document *doc, fz_rect rect)
{
	pdf_obj *arr = pdf_new_array(ctx, doc, 4);
	fz_try(ctx)
	{
		pdf_array_push_real(ctx, arr, rect.x0);
		pdf_array_push_real(ctx, arr, rect.y0);
		pdf_array_push_real(ctx, arr, rect.x1);
		pdf_array_push_real(ctx, arr, rect.y1);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, arr);
		fz_rethrow(ctx);
	}
	return arr;
}

pdf_obj *pdf_new_matrix(fz_context *ctx, pdf_document *doc, fz_matrix mtx)
{
	pdf_obj *arr = pdf_new_array(ctx, doc, 6);
	fz_try(ctx)
	{
		pdf_array_push_real(ctx, arr, mtx.a);
		pdf_array_push_real(ctx, arr, mtx.b);
		pdf_array_push_real(ctx, arr, mtx.c);
		pdf_array_push_real(ctx, arr, mtx.d);
		pdf_array_push_real(ctx, arr, mtx.e);
		pdf_array_push_real(ctx, arr, mtx.f);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, arr);
		fz_rethrow(ctx);
	}
	return arr;
}


pdf_obj *pdf_new_date(fz_context *ctx, pdf_document *doc, int64_t time)
{
	char s[40];
	if (!pdf_format_date(ctx, time, s, nelem(s)))
		return NULL;
	return pdf_new_string(ctx, s, strlen(s));
}

/* dicts may only have names as keys! */

static int keyvalcmp(const void *ap, const void *bp)
{
	const struct keyval *a = ap;
	const struct keyval *b = bp;
	const char *an;
	const char *bn;

	/* We should never get a->k == NULL or b->k == NULL. If we
	 * do, then they match. */
	if (a->k < PDF_LIMIT)
		an = PDF_NAME_LIST[(intptr_t)a->k];
	else if (a->k >= PDF_LIMIT && a->k->kind == PDF_NAME)
		an = NAME(a->k)->n;
	else
		return 0;

	if (b->k < PDF_LIMIT)
		bn = PDF_NAME_LIST[(intptr_t)b->k];
	else if (b->k >= PDF_LIMIT && b->k->kind == PDF_NAME)
		bn = NAME(b->k)->n;
	else
		return 0;

	return strcmp(an, bn);
}

pdf_obj *
pdf_new_dict(fz_context *ctx, pdf_document *doc, int initialcap)
{
	pdf_obj_dict *obj;
	int i;

	obj = Memento_label(fz_malloc(ctx, sizeof(pdf_obj_dict)), "pdf_obj(dict)");
	obj->super.refs = 1;
	obj->super.kind = PDF_DICT;
	obj->super.flags = 0;
	obj->doc = doc;
	obj->parent_num = 0;

	obj->len = 0;
	obj->cap = initialcap > 1 ? initialcap : 10;

	fz_try(ctx)
	{
		DICT(obj)->items = Memento_label(fz_malloc_array(ctx, DICT(obj)->cap, struct keyval), "dict_items");
	}
	fz_catch(ctx)
	{
		fz_free(ctx, obj);
		fz_rethrow(ctx);
	}
	for (i = 0; i < DICT(obj)->cap; i++)
	{
		DICT(obj)->items[i].k = NULL;
		DICT(obj)->items[i].v = NULL;
	}

	return &obj->super;
}

static void
pdf_dict_grow(fz_context *ctx, pdf_obj *obj)
{
	int i;
	int new_cap = (DICT(obj)->cap * 3) / 2;

	DICT(obj)->items = fz_realloc_array(ctx, DICT(obj)->items, new_cap, struct keyval);
	DICT(obj)->cap = new_cap;

	for (i = DICT(obj)->len; i < DICT(obj)->cap; i++)
	{
		DICT(obj)->items[i].k = NULL;
		DICT(obj)->items[i].v = NULL;
	}
}

pdf_obj *
pdf_copy_dict(fz_context *ctx, pdf_obj *obj)
{
	pdf_document *doc;
	pdf_obj *dict;
	int i, n;

	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a dict (%s)", pdf_objkindstr(obj));

	doc = DICT(obj)->doc;
	n = pdf_dict_len(ctx, obj);
	dict = pdf_new_dict(ctx, doc, n);
	fz_try(ctx)
		for (i = 0; i < n; i++)
			pdf_dict_put(ctx, dict, pdf_dict_get_key(ctx, obj, i), pdf_dict_get_val(ctx, obj, i));
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, dict);
		fz_rethrow(ctx);
	}

	return dict;
}

int
pdf_dict_len(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		return 0;
	return DICT(obj)->len;
}

pdf_obj *
pdf_dict_get_key(fz_context *ctx, pdf_obj *obj, int i)
{
	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		return NULL;
	if (i < 0 || i >= DICT(obj)->len)
		return NULL;
	return DICT(obj)->items[i].k;
}

pdf_obj *
pdf_dict_get_val(fz_context *ctx, pdf_obj *obj, int i)
{
	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		return NULL;
	if (i < 0 || i >= DICT(obj)->len)
		return NULL;
	return DICT(obj)->items[i].v;
}

void
pdf_dict_put_val_null(fz_context *ctx, pdf_obj *obj, int idx)
{
	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a dict (%s)", pdf_objkindstr(obj));
	if (idx < 0 || idx >= DICT(obj)->len)
		fz_throw(ctx, FZ_ERROR_GENERIC, "index out of bounds");

	prepare_object_for_alteration(ctx, obj, NULL);
	pdf_drop_obj(ctx, DICT(obj)->items[idx].v);
	DICT(obj)->items[idx].v = PDF_NULL;
}

/* Returns 0 <= i < len for key found. Returns -1-len < i <= -1 for key
 * not found, but with insertion point -1-i. */
static int
pdf_dict_finds(fz_context *ctx, pdf_obj *obj, const char *key)
{
	int len = DICT(obj)->len;
	if ((obj->flags & PDF_FLAGS_SORTED) && len > 0)
	{
		int l = 0;
		int r = len - 1;

		if (strcmp(pdf_to_name(ctx, DICT(obj)->items[r].k), key) < 0)
		{
			return -1 - (r+1);
		}

		while (l <= r)
		{
			int m = (l + r) >> 1;
			int c = -strcmp(pdf_to_name(ctx, DICT(obj)->items[m].k), key);
			if (c < 0)
				r = m - 1;
			else if (c > 0)
				l = m + 1;
			else
				return m;
		}
		return -1 - l;
	}

	else
	{
		int i;
		for (i = 0; i < len; i++)
			if (strcmp(pdf_to_name(ctx, DICT(obj)->items[i].k), key) == 0)
				return i;

		return -1 - len;
	}
}

static int
pdf_dict_find(fz_context *ctx, pdf_obj *obj, pdf_obj *key)
{
	int len = DICT(obj)->len;
	if ((obj->flags & PDF_FLAGS_SORTED) && len > 0)
	{
		int l = 0;
		int r = len - 1;
		pdf_obj *k = DICT(obj)->items[r].k;

		if (k == key || (k >= PDF_LIMIT && strcmp(NAME(k)->n, PDF_NAME_LIST[(intptr_t)key]) < 0))
		{
			return -1 - (r+1);
		}

		while (l <= r)
		{
			int m = (l + r) >> 1;
			int c;

			k = DICT(obj)->items[m].k;
			c = (k < PDF_LIMIT ? (char *)key-(char *)k : -strcmp(NAME(k)->n, PDF_NAME_LIST[(intptr_t)key]));
			if (c < 0)
				r = m - 1;
			else if (c > 0)
				l = m + 1;
			else
				return m;
		}
		return -1 - l;
	}
	else
	{
		int i;
		for (i = 0; i < len; i++)
		{
			pdf_obj *k = DICT(obj)->items[i].k;
			if (k < PDF_LIMIT)
			{
				if (k == key)
					return i;
			}
			else
			{
				if (!strcmp(PDF_NAME_LIST[(intptr_t)key], NAME(k)->n))
					return i;
			}
		}

		return -1 - len;
	}
}

pdf_obj *
pdf_dict_gets(fz_context *ctx, pdf_obj *obj, const char *key)
{
	int i;

	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		return NULL;
	if (!key)
		return NULL;

	i = pdf_dict_finds(ctx, obj, key);
	if (i >= 0)
		return DICT(obj)->items[i].v;
	return NULL;
}

pdf_obj *
pdf_dict_getp(fz_context *ctx, pdf_obj *obj, const char *keys)
{
	char buf[256];
	char *k, *e;

	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		return NULL;
	if (strlen(keys)+1 > 256)
		fz_throw(ctx, FZ_ERROR_GENERIC, "path too long");

	strcpy(buf, keys);

	e = buf;
	while (*e && obj)
	{
		k = e;
		while (*e != '/' && *e != '\0')
			e++;

		if (*e == '/')
		{
			*e = '\0';
			e++;
		}

		obj = pdf_dict_gets(ctx, obj, k);
	}

	return obj;
}

pdf_obj *
pdf_dict_getl(fz_context *ctx, pdf_obj *obj, ...)
{
	va_list keys;
	pdf_obj *key;

	va_start(keys, obj);

	while (obj != NULL && (key = va_arg(keys, pdf_obj *)) != NULL)
	{
		obj = pdf_dict_get(ctx, obj, key);
	}

	va_end(keys);
	return obj;
}

pdf_obj *
pdf_dict_get(fz_context *ctx, pdf_obj *obj, pdf_obj *key)
{
	int i;

	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		return NULL;
	if (!OBJ_IS_NAME(key))
		return NULL;

	if (key < PDF_LIMIT)
		i = pdf_dict_find(ctx, obj, key);
	else
		i = pdf_dict_finds(ctx, obj, pdf_to_name(ctx, key));
	if (i >= 0)
		return DICT(obj)->items[i].v;
	return NULL;
}

pdf_obj *
pdf_dict_getsa(fz_context *ctx, pdf_obj *obj, const char *key, const char *abbrev)
{
	pdf_obj *v;
	v = pdf_dict_gets(ctx, obj, key);
	if (v)
		return v;
	return pdf_dict_gets(ctx, obj, abbrev);
}

pdf_obj *
pdf_dict_geta(fz_context *ctx, pdf_obj *obj, pdf_obj *key, pdf_obj *abbrev)
{
	pdf_obj *v;
	v = pdf_dict_get(ctx, obj, key);
	if (v)
		return v;
	return pdf_dict_get(ctx, obj, abbrev);
}

static void
pdf_dict_get_put(fz_context *ctx, pdf_obj *obj, pdf_obj *key, pdf_obj *val, pdf_obj **old_val)
{
	int i;

	if (old_val)
		*old_val = NULL;

	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a dict (%s)", pdf_objkindstr(obj));
	if (!OBJ_IS_NAME(key))
		fz_throw(ctx, FZ_ERROR_GENERIC, "key is not a name (%s)", pdf_objkindstr(obj));

	if (DICT(obj)->len > 100 && !(obj->flags & PDF_FLAGS_SORTED))
		pdf_sort_dict(ctx, obj);

	if (key < PDF_LIMIT)
		i = pdf_dict_find(ctx, obj, key);
	else
		i = pdf_dict_finds(ctx, obj, pdf_to_name(ctx, key));

	prepare_object_for_alteration(ctx, obj, val);

	if (i >= 0 && i < DICT(obj)->len)
	{
		if (DICT(obj)->items[i].v != val)
		{
			pdf_obj *d = DICT(obj)->items[i].v;
			DICT(obj)->items[i].v = pdf_keep_obj(ctx, val);
			if (old_val)
				*old_val = d;
			else
				pdf_drop_obj(ctx, d);
		}
	}
	else
	{
		if (DICT(obj)->len + 1 > DICT(obj)->cap)
			pdf_dict_grow(ctx, obj);

		i = -1-i;
		if ((obj->flags & PDF_FLAGS_SORTED) && DICT(obj)->len > 0)
			memmove(&DICT(obj)->items[i + 1],
					&DICT(obj)->items[i],
					(DICT(obj)->len - i) * sizeof(struct keyval));

		DICT(obj)->items[i].k = pdf_keep_obj(ctx, key);
		DICT(obj)->items[i].v = pdf_keep_obj(ctx, val);
		DICT(obj)->len ++;
	}
}

void
pdf_dict_put(fz_context *ctx, pdf_obj *obj, pdf_obj *key, pdf_obj *val)
{
	pdf_dict_get_put(ctx, obj, key, val, NULL);
}

void
pdf_dict_put_drop(fz_context *ctx, pdf_obj *obj, pdf_obj *key, pdf_obj *val)
{
	fz_try(ctx)
		pdf_dict_get_put(ctx, obj, key, val, NULL);
	fz_always(ctx)
		pdf_drop_obj(ctx, val);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_dict_get_put_drop(fz_context *ctx, pdf_obj *obj, pdf_obj *key, pdf_obj *val, pdf_obj **old_val)
{
	fz_try(ctx)
		pdf_dict_get_put(ctx, obj, key, val, old_val);
	fz_always(ctx)
		pdf_drop_obj(ctx, val);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_dict_puts(fz_context *ctx, pdf_obj *obj, const char *key, pdf_obj *val)
{
	pdf_obj *keyobj;

	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a dict (%s)", pdf_objkindstr(obj));

	keyobj = pdf_new_name(ctx, key);

	fz_try(ctx)
		pdf_dict_put(ctx, obj, keyobj, val);
	fz_always(ctx)
		pdf_drop_obj(ctx, keyobj);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_dict_puts_drop(fz_context *ctx, pdf_obj *obj, const char *key, pdf_obj *val)
{
	pdf_obj *keyobj;

	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a dict (%s)", pdf_objkindstr(obj));

	keyobj = pdf_new_name(ctx, key);

	fz_var(keyobj);

	fz_try(ctx)
		pdf_dict_put(ctx, obj, keyobj, val);
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, keyobj);
		pdf_drop_obj(ctx, val);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void
pdf_dict_putp(fz_context *ctx, pdf_obj *obj, const char *keys, pdf_obj *val)
{
	pdf_document *doc;
	char buf[256];
	char *k, *e;
	pdf_obj *cobj = NULL;

	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a dict (%s)", pdf_objkindstr(obj));
	if (strlen(keys)+1 > 256)
		fz_throw(ctx, FZ_ERROR_GENERIC, "buffer overflow in pdf_dict_putp");

	doc = DICT(obj)->doc;
	strcpy(buf, keys);

	e = buf;
	while (*e)
	{
		k = e;
		while (*e != '/' && *e != '\0')
			e++;

		if (*e == '/')
		{
			*e = '\0';
			e++;
		}

		if (*e)
		{
			/* Not the last key in the key path. Create subdict if not already there. */
			cobj = pdf_dict_gets(ctx, obj, k);
			if (cobj == NULL)
			{
				cobj = pdf_new_dict(ctx, doc, 1);
				fz_try(ctx)
					pdf_dict_puts(ctx, obj, k, cobj);
				fz_always(ctx)
					pdf_drop_obj(ctx, cobj);
				fz_catch(ctx)
					fz_rethrow(ctx);
			}
			/* Move to subdict */
			obj = cobj;
		}
		else
		{
			/* Last key. Use it to store the value */
			/* Use val = NULL to request delete */
			if (val)
				pdf_dict_puts(ctx, obj, k, val);
			else
				pdf_dict_dels(ctx, obj, k);
		}
	}
}

void
pdf_dict_putp_drop(fz_context *ctx, pdf_obj *obj, const char *keys, pdf_obj *val)
{
	fz_try(ctx)
		pdf_dict_putp(ctx, obj, keys, val);
	fz_always(ctx)
		pdf_drop_obj(ctx, val);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pdf_dict_vputl(fz_context *ctx, pdf_obj *obj, pdf_obj *val, va_list keys)
{
	pdf_obj *key;
	pdf_obj *next_key;
	pdf_obj *next_obj;
	pdf_document *doc;

	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a dict (%s)", pdf_objkindstr(obj));

	doc = DICT(obj)->doc;

	key = va_arg(keys, pdf_obj *);
	if (key == NULL)
		return;

	while ((next_key = va_arg(keys, pdf_obj *)) != NULL)
	{
		next_obj = pdf_dict_get(ctx, obj, key);
		if (next_obj == NULL)
			goto new_obj;
		obj = next_obj;
		key = next_key;
	}

	pdf_dict_put(ctx, obj, key, val);
	return;

new_obj:
	/* We have to create entries */
	do
	{
		next_obj = pdf_new_dict(ctx, doc, 1);
		pdf_dict_put_drop(ctx, obj, key, next_obj);
		obj = next_obj;
		key = next_key;
	}
	while ((next_key = va_arg(keys, pdf_obj *)) != NULL);

	pdf_dict_put(ctx, obj, key, val);
	return;
}

void
pdf_dict_putl(fz_context *ctx, pdf_obj *obj, pdf_obj *val, ...)
{
	va_list keys;
	va_start(keys, val);

	fz_try(ctx)
		pdf_dict_vputl(ctx, obj, val, keys);
	fz_always(ctx)
		va_end(keys);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_dict_putl_drop(fz_context *ctx, pdf_obj *obj, pdf_obj *val, ...)
{
	va_list keys;
	va_start(keys, val);

	fz_try(ctx)
		pdf_dict_vputl(ctx, obj, val, keys);
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, val);
		va_end(keys);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_dict_dels(fz_context *ctx, pdf_obj *obj, const char *key)
{
	int i;

	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		fz_throw(ctx, FZ_ERROR_GENERIC, "not a dict (%s)", pdf_objkindstr(obj));
	if (!key)
		fz_throw(ctx, FZ_ERROR_GENERIC, "key is null");

	prepare_object_for_alteration(ctx, obj, NULL);
	i = pdf_dict_finds(ctx, obj, key);
	if (i >= 0)
	{
		pdf_drop_obj(ctx, DICT(obj)->items[i].k);
		pdf_drop_obj(ctx, DICT(obj)->items[i].v);
		obj->flags &= ~PDF_FLAGS_SORTED;
		DICT(obj)->items[i] = DICT(obj)->items[DICT(obj)->len-1];
		DICT(obj)->len --;
	}
}

void
pdf_dict_del(fz_context *ctx, pdf_obj *obj, pdf_obj *key)
{
	if (!OBJ_IS_NAME(key))
		fz_throw(ctx, FZ_ERROR_GENERIC, "key is not a name (%s)", pdf_objkindstr(key));

	if (key < PDF_LIMIT)
		pdf_dict_dels(ctx, obj, PDF_NAME_LIST[(intptr_t)key]);
	else
		pdf_dict_dels(ctx, obj, NAME(key)->n);
}

void
pdf_sort_dict(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (!OBJ_IS_DICT(obj))
		return;
	if (!(obj->flags & PDF_FLAGS_SORTED))
	{
		qsort(DICT(obj)->items, DICT(obj)->len, sizeof(struct keyval), keyvalcmp);
		obj->flags |= PDF_FLAGS_SORTED;
	}
}

pdf_obj *
pdf_deep_copy_obj(fz_context *ctx, pdf_obj *obj)
{
	if (obj < PDF_LIMIT)
	{
		return obj;
	}
	if (obj->kind == PDF_DICT)
	{
		pdf_document *doc = DICT(obj)->doc;
		int n = pdf_dict_len(ctx, obj);
		pdf_obj *dict = pdf_new_dict(ctx, doc, n);
		int i;

		fz_try(ctx)
			for (i = 0; i < n; i++)
			{
				pdf_obj *obj_copy = pdf_deep_copy_obj(ctx, pdf_dict_get_val(ctx, obj, i));
				pdf_dict_put_drop(ctx, dict, pdf_dict_get_key(ctx, obj, i), obj_copy);
			}
		fz_catch(ctx)
		{
			pdf_drop_obj(ctx, dict);
			fz_rethrow(ctx);
		}

		DICT(dict)->parent_num = DICT(obj)->parent_num;
		return dict;
	}
	else if (obj->kind == PDF_ARRAY)
	{
		pdf_document *doc = ARRAY(obj)->doc;
		int n = pdf_array_len(ctx, obj);
		pdf_obj *arr = pdf_new_array(ctx, doc, n);
		int i;

		fz_try(ctx)
			for (i = 0; i < n; i++)
			{
				pdf_obj *obj_copy = pdf_deep_copy_obj(ctx, pdf_array_get(ctx, obj, i));
				pdf_array_push_drop(ctx, arr, obj_copy);
			}
		fz_catch(ctx)
		{
			pdf_drop_obj(ctx, arr);
			fz_rethrow(ctx);
		}

		ARRAY(arr)->parent_num = ARRAY(obj)->parent_num;
		return arr;
	}
	else
	{
		return pdf_keep_obj(ctx, obj);
	}
}

/* obj marking and unmarking functions - to avoid infinite recursions. */
int
pdf_obj_marked(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (obj < PDF_LIMIT)
		return 0;
	return !!(obj->flags & PDF_FLAGS_MARKED);
}

int
pdf_mark_obj(fz_context *ctx, pdf_obj *obj)
{
	int marked;
	RESOLVE(obj);
	if (obj < PDF_LIMIT)
		return 0;
	marked = !!(obj->flags & PDF_FLAGS_MARKED);
	obj->flags |= PDF_FLAGS_MARKED;
	return marked;
}

void
pdf_unmark_obj(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (obj < PDF_LIMIT)
		return;
	obj->flags &= ~PDF_FLAGS_MARKED;
}

int
pdf_cycle(fz_context *ctx, pdf_cycle_list *here, pdf_cycle_list *up, pdf_obj *obj)
{
	int num = pdf_to_num(ctx, obj);
	if (num > 0)
	{
		pdf_cycle_list *x = up;
		while (x)
		{
			if (x->num == num)
				return 1;
			x = x->up;
		}
	}
	here->up = up;
	here->num = num;
	return 0;
}

pdf_mark_bits *
pdf_new_mark_bits(fz_context *ctx, pdf_document *doc)
{
	int n = pdf_xref_len(ctx, doc);
	int nb = (n + 7) >> 3;
	pdf_mark_bits *marks = fz_calloc(ctx, offsetof(pdf_mark_bits, bits) + nb, 1);
	marks->len = n;
	return marks;
}

void
pdf_drop_mark_bits(fz_context *ctx, pdf_mark_bits *marks)
{
	fz_free(ctx, marks);
}

void pdf_mark_bits_reset(fz_context *ctx, pdf_mark_bits *marks)
{
	memset(marks->bits, 0, (marks->len + 7) >> 3);
}

int pdf_mark_bits_set(fz_context *ctx, pdf_mark_bits *marks, pdf_obj *obj)
{
	int num = pdf_to_num(ctx, obj);
	if (num > 0 && num < marks->len)
	{
		int x = num >> 3;
		int m = 1 << (num & 7);
		if (marks->bits[x] & m)
			return 1;
		marks->bits[x] |= m;
	}
	return 0;
}

void pdf_mark_bits_clear(fz_context *ctx, pdf_mark_bits *marks, pdf_obj *obj)
{
	int num = pdf_to_num(ctx, obj);
	if (num > 0 && num < marks->len)
	{
		int x = num >> 3;
		int m = 0xff ^ (1 << (num & 7));
		marks->bits[x] &= m;
	}
}

int
pdf_mark_list_push(fz_context *ctx, pdf_mark_list *marks, pdf_obj *obj)
{
	int num = pdf_to_num(ctx, obj);
	int i;

	if (num > 0)
	{
		/* Note: this is slow, if the mark list is expected to be big use pdf_mark_bits instead! */
		for (i = 0; i < marks->len; ++i)
			if (marks->list[i] == num)
				return 1;
	}

	if (marks->len == marks->max)
	{
		int newsize = marks->max << 1;
		if (marks->list == marks->local_list)
			marks->list = fz_malloc_array(ctx, newsize, int);
		else
			marks->list = fz_realloc_array(ctx, marks->list, newsize, int);
		marks->max = newsize;
	}

	marks->list[marks->len++] = num;
	return 0;
}

void
pdf_mark_list_pop(fz_context *ctx, pdf_mark_list *marks)
{
	--marks->len;
}

void
pdf_mark_list_init(fz_context *ctx, pdf_mark_list *marks)
{
	marks->len = 0;
	marks->max = nelem(marks->local_list);
	marks->list = marks->local_list;
}

void
pdf_mark_list_free(fz_context *ctx, pdf_mark_list *marks)
{
	if (marks->list != marks->local_list)
		fz_free(ctx, marks->list);
	marks->len = 0;
	marks->max = 0;
	marks->list = NULL;
}

void
pdf_set_obj_memo(fz_context *ctx, pdf_obj *obj, int bit, int memo)
{
	if (obj < PDF_LIMIT)
		return;
	bit <<= 1;
	obj->flags |= PDF_FLAGS_MEMO_BASE << bit;
	if (memo)
		obj->flags |= PDF_FLAGS_MEMO_BASE_BOOL << bit;
	else
		obj->flags &= ~(PDF_FLAGS_MEMO_BASE_BOOL << bit);
}

int
pdf_obj_memo(fz_context *ctx, pdf_obj *obj, int bit, int *memo)
{
	if (obj < PDF_LIMIT)
		return 0;
	bit <<= 1;
	if (!(obj->flags & (PDF_FLAGS_MEMO_BASE<<bit)))
		return 0;
	*memo = !!(obj->flags & (PDF_FLAGS_MEMO_BASE_BOOL<<bit));
	return 1;
}

/* obj dirty bit support. */
int pdf_obj_is_dirty(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (obj < PDF_LIMIT)
		return 0;
	return !!(obj->flags & PDF_FLAGS_DIRTY);
}

void pdf_dirty_obj(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (obj < PDF_LIMIT)
		return;
	obj->flags |= PDF_FLAGS_DIRTY;
}

void pdf_clean_obj(fz_context *ctx, pdf_obj *obj)
{
	RESOLVE(obj);
	if (obj < PDF_LIMIT)
		return;
	obj->flags &= ~PDF_FLAGS_DIRTY;
}

static void
pdf_drop_array(fz_context *ctx, pdf_obj *obj)
{
	int i;

	for (i = 0; i < DICT(obj)->len; i++)
		pdf_drop_obj(ctx, ARRAY(obj)->items[i]);

	fz_free(ctx, DICT(obj)->items);
	fz_free(ctx, obj);
}

static void
pdf_drop_dict(fz_context *ctx, pdf_obj *obj)
{
	int i;

	for (i = 0; i < DICT(obj)->len; i++) {
		pdf_drop_obj(ctx, DICT(obj)->items[i].k);
		pdf_drop_obj(ctx, DICT(obj)->items[i].v);
	}

	fz_free(ctx, DICT(obj)->items);
	fz_free(ctx, obj);
}

pdf_obj *
pdf_keep_obj(fz_context *ctx, pdf_obj *obj)
{
	if (obj >= PDF_LIMIT)
		return fz_keep_imp16(ctx, obj, &obj->refs);
	return obj;
}

void
pdf_drop_obj(fz_context *ctx, pdf_obj *obj)
{
	if (obj >= PDF_LIMIT)
	{
		if (fz_drop_imp16(ctx, obj, &obj->refs))
		{
			if (obj->kind == PDF_ARRAY)
				pdf_drop_array(ctx, obj);
			else if (obj->kind == PDF_DICT)
				pdf_drop_dict(ctx, obj);
			else if (obj->kind == PDF_STRING)
			{
				fz_free(ctx, STRING(obj)->text);
				fz_free(ctx, obj);
			}
			else
				fz_free(ctx, obj);
		}
	}
}

/*
	Recurse through the object structure setting the node's parent_num to num.
	parent_num is used when a subobject is to be changed during a document edit.
	The whole containing hierarchy is moved to the incremental xref section, so
	to be later written out as an incremental file update.
*/
void
pdf_set_obj_parent(fz_context *ctx, pdf_obj *obj, int num)
{
	int n, i;

	if (obj < PDF_LIMIT)
		return;

	switch (obj->kind)
	{
	case PDF_ARRAY:
		ARRAY(obj)->parent_num = num;
		n = pdf_array_len(ctx, obj);
		for (i = 0; i < n; i++)
			pdf_set_obj_parent(ctx, pdf_array_get(ctx, obj, i), num);
		break;
	case PDF_DICT:
		DICT(obj)->parent_num = num;
		n = pdf_dict_len(ctx, obj);
		for (i = 0; i < n; i++)
			pdf_set_obj_parent(ctx, pdf_dict_get_val(ctx, obj, i), num);
		break;
	}
}

int pdf_obj_parent_num(fz_context *ctx, pdf_obj *obj)
{
	if (obj < PDF_LIMIT)
		return 0;

	switch (obj->kind)
	{
	case PDF_INDIRECT:
		return REF(obj)->num;
	case PDF_ARRAY:
		return ARRAY(obj)->parent_num;
	case PDF_DICT:
		return DICT(obj)->parent_num;
	default:
		return 0;
	}
}

/* Pretty printing objects */

struct fmt
{
	char *buf; /* original static buffer */
	char *ptr; /* buffer we're writing to, maybe dynamically reallocated */
	size_t cap;
	size_t len;
	int indent;
	int tight;
	int ascii;
	int col;
	int sep;
	int last;
	pdf_crypt *crypt;
	int num;
	int gen;
};

static void fmt_obj(fz_context *ctx, struct fmt *fmt, pdf_obj *obj);

static inline int iswhite(int ch)
{
	return
		ch == '\000' ||
		ch == '\011' ||
		ch == '\012' ||
		ch == '\014' ||
		ch == '\015' ||
		ch == '\040';
}

static inline int isdelim(int ch)
{
	return
		ch == '(' || ch == ')' ||
		ch == '<' || ch == '>' ||
		ch == '[' || ch == ']' ||
		ch == '{' || ch == '}' ||
		ch == '/' ||
		ch == '%';
}

static inline void fmt_putc(fz_context *ctx, struct fmt *fmt, int c)
{
	if (fmt->sep && !isdelim(fmt->last) && !isdelim(c)) {
		fmt->sep = 0;
		fmt_putc(ctx, fmt, ' ');
	}
	fmt->sep = 0;

	if (fmt->len >= fmt->cap)
	{
		fmt->cap *= 2;
		if (fmt->buf == fmt->ptr)
		{
			fmt->ptr = Memento_label(fz_malloc(ctx, fmt->cap), "fmt_ptr");
			memcpy(fmt->ptr, fmt->buf, fmt->len);
		}
		else
		{
			fmt->ptr = fz_realloc(ctx, fmt->ptr, fmt->cap);
		}
	}

	fmt->ptr[fmt->len] = c;

	if (c == '\n')
		fmt->col = 0;
	else
		fmt->col ++;

	fmt->len ++;

	fmt->last = c;
}

static inline void fmt_indent(fz_context *ctx, struct fmt *fmt)
{
	int i = fmt->indent;
	while (i--) {
		fmt_putc(ctx, fmt, ' ');
		fmt_putc(ctx, fmt, ' ');
	}
}

static inline void fmt_puts(fz_context *ctx, struct fmt *fmt, char *s)
{
	while (*s)
		fmt_putc(ctx, fmt, *s++);
}

static inline void fmt_sep(fz_context *ctx, struct fmt *fmt)
{
	fmt->sep = 1;
}

static int is_binary_string(fz_context *ctx, pdf_obj *obj)
{
	unsigned char *s = (unsigned char *)pdf_to_str_buf(ctx, obj);
	size_t i, n = pdf_to_str_len(ctx, obj);
	for (i = 0; i < n; ++i)
	{
		if (s[i] > 126) return 1;
		if (s[i] < 32 && (s[i] != '\t' && s[i] != '\n' && s[i] != '\r')) return 1;
	}
	return 0;
}

static int is_longer_than_hex(fz_context *ctx, pdf_obj *obj)
{
	unsigned char *s = (unsigned char *)pdf_to_str_buf(ctx, obj);
	size_t i, n = pdf_to_str_len(ctx, obj);
	size_t m = 0;
	for (i = 0; i < n; ++i)
	{
		if (s[i] > 126)
			m += 4;
		else if (s[i] == 0)
			m += 4;
		else if (strchr("\n\r\t\b\f()\\", s[i]))
			m += 2;
		else if (s[i] < 32)
			m += 4;
		else
			m += 1;
	}
	return m > (n * 2);
}

static void fmt_str_out(fz_context *ctx, void *fmt_, const unsigned char *s, size_t n)
{
	struct fmt *fmt = (struct fmt *)fmt_;
	int c;
	size_t i;

	for (i = 0; i < n; i++)
	{
		c = (unsigned char)s[i];
		if (c == '\n')
			fmt_puts(ctx, fmt, "\\n");
		else if (c == '\r')
			fmt_puts(ctx, fmt, "\\r");
		else if (c == '\t')
			fmt_puts(ctx, fmt, "\\t");
		else if (c == '\b')
			fmt_puts(ctx, fmt, "\\b");
		else if (c == '\f')
			fmt_puts(ctx, fmt, "\\f");
		else if (c == '(')
			fmt_puts(ctx, fmt, "\\(");
		else if (c == ')')
			fmt_puts(ctx, fmt, "\\)");
		else if (c == '\\')
			fmt_puts(ctx, fmt, "\\\\");
		else if (c < 32 || c >= 127) {
			fmt_putc(ctx, fmt, '\\');
			fmt_putc(ctx, fmt, '0' + ((c / 64) & 7));
			fmt_putc(ctx, fmt, '0' + ((c / 8) & 7));
			fmt_putc(ctx, fmt, '0' + ((c) & 7));
		}
		else
			fmt_putc(ctx, fmt, c);
	}
}

static void fmt_str(fz_context *ctx, struct fmt *fmt, pdf_obj *obj)
{
	unsigned char *s = (unsigned char *)pdf_to_str_buf(ctx, obj);
	size_t n = pdf_to_str_len(ctx, obj);

	fmt_putc(ctx, fmt, '(');
	pdf_encrypt_data(ctx, fmt->crypt, fmt->num, fmt->gen, fmt_str_out, fmt, s, n);
	fmt_putc(ctx, fmt, ')');
}

static void fmt_hex_out(fz_context *ctx, void *arg, const unsigned char *s, size_t n)
{
	struct fmt *fmt = (struct fmt *)arg;
	size_t i;
	int b, c;

	for (i = 0; i < n; i++) {
		b = (unsigned char) s[i];
		c = (b >> 4) & 0x0f;
		fmt_putc(ctx, fmt, c < 0xA ? c + '0' : c + 'A' - 0xA);
		c = (b) & 0x0f;
		fmt_putc(ctx, fmt, c < 0xA ? c + '0' : c + 'A' - 0xA);
	}
}

static void fmt_hex(fz_context *ctx, struct fmt *fmt, pdf_obj *obj)
{
	unsigned char *s = (unsigned char *)pdf_to_str_buf(ctx, obj);
	size_t n = pdf_to_str_len(ctx, obj);

	fmt_putc(ctx, fmt, '<');
	pdf_encrypt_data(ctx, fmt->crypt, fmt->num, fmt->gen, fmt_hex_out, fmt, s, n);
	fmt_putc(ctx, fmt, '>');
}

static void fmt_name(fz_context *ctx, struct fmt *fmt, pdf_obj *obj)
{
	unsigned char *s = (unsigned char *) pdf_to_name(ctx, obj);
	int i, c;

	fmt_putc(ctx, fmt, '/');

	for (i = 0; s[i]; i++)
	{
		if (isdelim(s[i]) || iswhite(s[i]) ||
			s[i] == '#' || s[i] < 32 || s[i] >= 127)
		{
			fmt_putc(ctx, fmt, '#');
			c = (s[i] >> 4) & 0xf;
			fmt_putc(ctx, fmt, c < 0xA ? c + '0' : c + 'A' - 0xA);
			c = s[i] & 0xf;
			fmt_putc(ctx, fmt, c < 0xA ? c + '0' : c + 'A' - 0xA);
		}
		else
		{
			fmt_putc(ctx, fmt, s[i]);
		}
	}
}

static void fmt_array(fz_context *ctx, struct fmt *fmt, pdf_obj *obj)
{
	int i, n;

	n = pdf_array_len(ctx, obj);
	if (fmt->tight) {
		fmt_putc(ctx, fmt, '[');
		for (i = 0; i < n; i++) {
			fmt_obj(ctx, fmt, pdf_array_get(ctx, obj, i));
			fmt_sep(ctx, fmt);
		}
		fmt_putc(ctx, fmt, ']');
	}
	else {
		fmt_putc(ctx, fmt, '[');
		fmt->indent ++;
		for (i = 0; i < n; i++) {
			if (fmt->col > 60) {
				fmt_putc(ctx, fmt, '\n');
				fmt_indent(ctx, fmt);
			} else {
				fmt_putc(ctx, fmt, ' ');
			}
			fmt_obj(ctx, fmt, pdf_array_get(ctx, obj, i));
		}
		fmt->indent --;
		fmt_putc(ctx, fmt, ' ');
		fmt_putc(ctx, fmt, ']');
		fmt_sep(ctx, fmt);
	}
}

static int is_signature(fz_context *ctx, pdf_obj *obj)
{
	if (pdf_dict_get(ctx, obj, PDF_NAME(Type)) ==  PDF_NAME(Sig))
		if (pdf_dict_get(ctx, obj, PDF_NAME(Contents)) && pdf_dict_get(ctx, obj, PDF_NAME(ByteRange)) && pdf_dict_get(ctx, obj, PDF_NAME(Filter)))
			return 1;
	return 0;
}

static void fmt_dict(fz_context *ctx, struct fmt *fmt, pdf_obj *obj)
{
	int i, n;
	pdf_obj *key, *val;

	n = pdf_dict_len(ctx, obj);
	if (fmt->tight) {
		fmt_puts(ctx, fmt, "<<");
		for (i = 0; i < n; i++) {
			key = pdf_dict_get_key(ctx, obj, i);
			val = pdf_dict_get_val(ctx, obj, i);
			fmt_obj(ctx, fmt, key);
			fmt_sep(ctx, fmt);
			if (key == PDF_NAME(Contents) && is_signature(ctx, obj))
			{
				pdf_crypt *crypt = fmt->crypt;
				fz_try(ctx)
				{
					fmt->crypt = NULL;
					fmt_obj(ctx, fmt, val);
				}
				fz_always(ctx)
					fmt->crypt = crypt;
				fz_catch(ctx)
					fz_rethrow(ctx);
			}
			else
				fmt_obj(ctx, fmt, val);
			fmt_sep(ctx, fmt);
		}
		fmt_puts(ctx, fmt, ">>");
	}
	else {
		fmt_puts(ctx, fmt, "<<\n");
		fmt->indent ++;
		for (i = 0; i < n; i++) {
			key = pdf_dict_get_key(ctx, obj, i);
			val = pdf_dict_get_val(ctx, obj, i);
			fmt_indent(ctx, fmt);
			fmt_obj(ctx, fmt, key);
			fmt_putc(ctx, fmt, ' ');
			if (!pdf_is_indirect(ctx, val) && pdf_is_array(ctx, val))
				fmt->indent ++;
			if (key == PDF_NAME(Contents) && is_signature(ctx, obj))
			{
				pdf_crypt *crypt = fmt->crypt;
				fz_try(ctx)
				{
					fmt->crypt = NULL;
					fmt_obj(ctx, fmt, val);
				}
				fz_always(ctx)
					fmt->crypt = crypt;
				fz_catch(ctx)
					fz_rethrow(ctx);
			}
			else
				fmt_obj(ctx, fmt, val);
			fmt_putc(ctx, fmt, '\n');
			if (!pdf_is_indirect(ctx, val) && pdf_is_array(ctx, val))
				fmt->indent --;
		}
		fmt->indent --;
		fmt_indent(ctx, fmt);
		fmt_puts(ctx, fmt, ">>");
	}
}

static void fmt_obj(fz_context *ctx, struct fmt *fmt, pdf_obj *obj)
{
	char buf[256];

	if (obj == PDF_NULL)
		fmt_puts(ctx, fmt, "null");
	else if (obj == PDF_TRUE)
		fmt_puts(ctx, fmt, "true");
	else if (obj == PDF_FALSE)
		fmt_puts(ctx, fmt, "false");
	else if (pdf_is_indirect(ctx, obj))
	{
		fz_snprintf(buf, sizeof buf, "%d %d R", pdf_to_num(ctx, obj), pdf_to_gen(ctx, obj));
		fmt_puts(ctx, fmt, buf);
	}
	else if (pdf_is_int(ctx, obj))
	{
		fz_snprintf(buf, sizeof buf, "%d", pdf_to_int(ctx, obj));
		fmt_puts(ctx, fmt, buf);
	}
	else if (pdf_is_real(ctx, obj))
	{
		fz_snprintf(buf, sizeof buf, "%g", pdf_to_real(ctx, obj));
		fmt_puts(ctx, fmt, buf);
	}
	else if (pdf_is_string(ctx, obj))
	{
		unsigned char *str = (unsigned char *)pdf_to_str_buf(ctx, obj);
		if (fmt->crypt
			|| (fmt->ascii && is_binary_string(ctx, obj))
			|| (str[0]==0xff && str[1]==0xfe)
			|| (str[0]==0xfe && str[1] == 0xff)
			|| is_longer_than_hex(ctx, obj)
			)
			fmt_hex(ctx, fmt, obj);
		else
			fmt_str(ctx, fmt, obj);
	}
	else if (pdf_is_name(ctx, obj))
		fmt_name(ctx, fmt, obj);
	else if (pdf_is_array(ctx, obj))
		fmt_array(ctx, fmt, obj);
	else if (pdf_is_dict(ctx, obj))
		fmt_dict(ctx, fmt, obj);
	else
		fmt_puts(ctx, fmt, "<unknown object>");
}

static char *
pdf_sprint_encrypted_obj(fz_context *ctx, char *buf, size_t cap, size_t *len, pdf_obj *obj, int tight, int ascii, pdf_crypt *crypt, int num, int gen)
{
	struct fmt fmt;

	fmt.indent = 0;
	fmt.col = 0;
	fmt.sep = 0;
	fmt.last = 0;

	if (!buf || cap == 0)
	{
		fmt.cap = 1024;
		fmt.buf = NULL;
		fmt.ptr = Memento_label(fz_malloc(ctx, fmt.cap), "fmt_buf");
	}
	else
	{
		fmt.cap = cap;
		fmt.buf = buf;
		fmt.ptr = buf;
	}

	fmt.tight = tight;
	fmt.ascii = ascii;
	fmt.len = 0;
	fmt.crypt = crypt;
	fmt.num = num;
	fmt.gen = gen;
	fmt_obj(ctx, &fmt, obj);

	fmt_putc(ctx, &fmt, 0);

	return *len = fmt.len-1, fmt.ptr;
}

char *
pdf_sprint_obj(fz_context *ctx, char *buf, size_t cap, size_t *len, pdf_obj *obj, int tight, int ascii)
{
	return pdf_sprint_encrypted_obj(ctx, buf, cap, len, obj, tight, ascii, NULL, 0, 0);
}

void pdf_print_encrypted_obj(fz_context *ctx, fz_output *out, pdf_obj *obj, int tight, int ascii, pdf_crypt *crypt, int num, int gen)
{
	char buf[1024];
	char *ptr;
	size_t n;

	ptr = pdf_sprint_encrypted_obj(ctx, buf, sizeof buf, &n, obj, tight, ascii, crypt, num, gen);
	fz_try(ctx)
		fz_write_data(ctx, out, ptr, n);
	fz_always(ctx)
		if (ptr != buf)
			fz_free(ctx, ptr);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void pdf_print_obj(fz_context *ctx, fz_output *out, pdf_obj *obj, int tight, int ascii)
{
	pdf_print_encrypted_obj(ctx, out, obj, tight, ascii, NULL, 0, 0);
}

void pdf_debug_obj(fz_context *ctx, pdf_obj *obj)
{
	pdf_print_obj(ctx, fz_stddbg(ctx), pdf_resolve_indirect(ctx, obj), 0, 0);
}

void pdf_debug_ref(fz_context *ctx, pdf_obj *obj)
{
	fz_output *out = fz_stddbg(ctx);
	pdf_print_obj(ctx, out, obj, 0, 0);
	fz_write_byte(ctx, out, '\n');
}

int pdf_obj_refs(fz_context *ctx, pdf_obj *obj)
{
	if (obj < PDF_LIMIT)
		return 0;
	return obj->refs;
}

/* Convenience functions */

static pdf_obj *
pdf_dict_get_inheritable_imp(fz_context *ctx, pdf_obj *node, pdf_obj *key, int depth, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj *val = pdf_dict_get(ctx, node, key);
	if (val)
		return val;
	if (pdf_cycle(ctx, &cycle, cycle_up, node))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cycle in tree (parents)");
	if (depth > 100)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too much recursion in tree (parents)");
	node = pdf_dict_get(ctx, node, PDF_NAME(Parent));
	if (node)
		return pdf_dict_get_inheritable_imp(ctx, node, key, depth + 1, &cycle);
	return NULL;
}

pdf_obj *
pdf_dict_get_inheritable(fz_context *ctx, pdf_obj *node, pdf_obj *key)
{
	return pdf_dict_get_inheritable_imp(ctx, node, key, 0, NULL);
}

static pdf_obj *
pdf_dict_getp_inheritable_imp(fz_context *ctx, pdf_obj *node, const char *path, int depth, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj *val = pdf_dict_getp(ctx, node, path);
	if (val)
		return val;
	if (pdf_cycle(ctx, &cycle, cycle_up, node))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cycle in tree (parents)");
	if (depth > 100)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too much recursion in tree (parents)");
	node = pdf_dict_get(ctx, node, PDF_NAME(Parent));
	if (node)
		return pdf_dict_getp_inheritable_imp(ctx, node, path, depth + 1, &cycle);
	return NULL;
}

pdf_obj *
pdf_dict_getp_inheritable(fz_context *ctx, pdf_obj *node, const char *path)
{
	return pdf_dict_getp_inheritable_imp(ctx, node, path, 0, NULL);
}

void pdf_dict_put_bool(fz_context *ctx, pdf_obj *dict, pdf_obj *key, int x)
{
	pdf_dict_put(ctx, dict, key, x ? PDF_TRUE : PDF_FALSE);
}

void pdf_dict_put_int(fz_context *ctx, pdf_obj *dict, pdf_obj *key, int64_t x)
{
	pdf_dict_put_drop(ctx, dict, key, pdf_new_int(ctx, x));
}

void pdf_dict_put_real(fz_context *ctx, pdf_obj *dict, pdf_obj *key, double x)
{
	pdf_dict_put_drop(ctx, dict, key, pdf_new_real(ctx, x));
}

void pdf_dict_put_name(fz_context *ctx, pdf_obj *dict, pdf_obj *key, const char *x)
{
	pdf_dict_put_drop(ctx, dict, key, pdf_new_name(ctx, x));
}

void pdf_dict_put_string(fz_context *ctx, pdf_obj *dict, pdf_obj *key, const char *x, size_t n)
{
	pdf_dict_put_drop(ctx, dict, key, pdf_new_string(ctx, x, n));
}

void pdf_dict_put_text_string(fz_context *ctx, pdf_obj *dict, pdf_obj *key, const char *x)
{
	pdf_dict_put_drop(ctx, dict, key, pdf_new_text_string(ctx, x));
}

void pdf_dict_put_rect(fz_context *ctx, pdf_obj *dict, pdf_obj *key, fz_rect x)
{
	pdf_dict_put_drop(ctx, dict, key, pdf_new_rect(ctx, NULL, x));
}

void pdf_dict_put_matrix(fz_context *ctx, pdf_obj *dict, pdf_obj *key, fz_matrix x)
{
	pdf_dict_put_drop(ctx, dict, key, pdf_new_matrix(ctx, NULL, x));
}

void pdf_dict_put_date(fz_context *ctx, pdf_obj *dict, pdf_obj *key, int64_t time)
{
	pdf_dict_put_drop(ctx, dict, key, pdf_new_date(ctx, NULL, time));
}

pdf_obj *pdf_dict_put_array(fz_context *ctx, pdf_obj *dict, pdf_obj *key, int initial)
{
	pdf_obj *obj = pdf_new_array(ctx, pdf_get_bound_document(ctx, dict), initial);
	pdf_dict_put_drop(ctx, dict, key, obj);
	return obj;
}

pdf_obj *pdf_dict_put_dict(fz_context *ctx, pdf_obj *dict, pdf_obj *key, int initial)
{
	pdf_obj *obj = pdf_new_dict(ctx, pdf_get_bound_document(ctx, dict), initial);
	pdf_dict_put_drop(ctx, dict, key, obj);
	return obj;
}

pdf_obj *pdf_dict_puts_dict(fz_context *ctx, pdf_obj *dict, const char *key, int initial)
{
	pdf_obj *obj = pdf_new_dict(ctx, pdf_get_bound_document(ctx, dict), initial);
	pdf_dict_puts_drop(ctx, dict, key, obj);
	return obj;
}

void pdf_array_push_bool(fz_context *ctx, pdf_obj *array, int x)
{
	pdf_array_push(ctx, array, x ? PDF_TRUE : PDF_FALSE);
}

void pdf_array_push_int(fz_context *ctx, pdf_obj *array, int64_t x)
{
	pdf_array_push_drop(ctx, array, pdf_new_int(ctx, x));
}

void pdf_array_push_real(fz_context *ctx, pdf_obj *array, double x)
{
	pdf_array_push_drop(ctx, array, pdf_new_real(ctx, x));
}

void pdf_array_push_name(fz_context *ctx, pdf_obj *array, const char *x)
{
	pdf_array_push_drop(ctx, array, pdf_new_name(ctx, x));
}

void pdf_array_push_string(fz_context *ctx, pdf_obj *array, const char *x, size_t n)
{
	pdf_array_push_drop(ctx, array, pdf_new_string(ctx, x, n));
}

void pdf_array_push_text_string(fz_context *ctx, pdf_obj *array, const char *x)
{
	pdf_array_push_drop(ctx, array, pdf_new_text_string(ctx, x));
}

pdf_obj *pdf_array_push_array(fz_context *ctx, pdf_obj *array, int initial)
{
	pdf_obj *obj = pdf_new_array(ctx, pdf_get_bound_document(ctx, array), initial);
	pdf_array_push_drop(ctx, array, obj);
	return obj;
}

pdf_obj *pdf_array_push_dict(fz_context *ctx, pdf_obj *array, int initial)
{
	pdf_obj *obj = pdf_new_dict(ctx, pdf_get_bound_document(ctx, array), initial);
	pdf_array_push_drop(ctx, array, obj);
	return obj;
}

int pdf_dict_get_bool(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	return pdf_to_bool(ctx, pdf_dict_get(ctx, dict, key));
}

int pdf_dict_get_int(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	return pdf_to_int(ctx, pdf_dict_get(ctx, dict, key));
}

float pdf_dict_get_real(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	return pdf_to_real(ctx, pdf_dict_get(ctx, dict, key));
}

const char *pdf_dict_get_name(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	return pdf_to_name(ctx, pdf_dict_get(ctx, dict, key));
}

const char *pdf_dict_get_string(fz_context *ctx, pdf_obj *dict, pdf_obj *key, size_t *sizep)
{
	return pdf_to_string(ctx, pdf_dict_get(ctx, dict, key), sizep);
}

const char *pdf_dict_get_text_string(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	return pdf_to_text_string(ctx, pdf_dict_get(ctx, dict, key));
}

fz_rect pdf_dict_get_rect(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	return pdf_to_rect(ctx, pdf_dict_get(ctx, dict, key));
}

fz_matrix pdf_dict_get_matrix(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	return pdf_to_matrix(ctx, pdf_dict_get(ctx, dict, key));
}

int64_t pdf_dict_get_date(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	return pdf_to_date(ctx, pdf_dict_get(ctx, dict, key));
}

int pdf_array_get_bool(fz_context *ctx, pdf_obj *array, int index)
{
	return pdf_to_bool(ctx, pdf_array_get(ctx, array, index));
}

int pdf_array_get_int(fz_context *ctx, pdf_obj *array, int index)
{
	return pdf_to_int(ctx, pdf_array_get(ctx, array, index));
}

float pdf_array_get_real(fz_context *ctx, pdf_obj *array, int index)
{
	return pdf_to_real(ctx, pdf_array_get(ctx, array, index));
}

const char *pdf_array_get_name(fz_context *ctx, pdf_obj *array, int index)
{
	return pdf_to_name(ctx, pdf_array_get(ctx, array, index));
}

const char *pdf_array_get_string(fz_context *ctx, pdf_obj *array, int index, size_t *sizep)
{
	return pdf_to_string(ctx, pdf_array_get(ctx, array, index), sizep);
}

const char *pdf_array_get_text_string(fz_context *ctx, pdf_obj *array, int index)
{
	return pdf_to_text_string(ctx, pdf_array_get(ctx, array, index));
}

fz_rect pdf_array_get_rect(fz_context *ctx, pdf_obj *array, int index)
{
	return pdf_to_rect(ctx, pdf_array_get(ctx, array, index));
}

fz_matrix pdf_array_get_matrix(fz_context *ctx, pdf_obj *array, int index)
{
	return pdf_to_matrix(ctx, pdf_array_get(ctx, array, index));
}







mupdf-1.21.1-source/source/pdf/pdf-op-buffer.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

typedef struct
{
	pdf_processor super;
	fz_output *out;
	int ahxencode;
	int extgstate;
} pdf_output_processor;

/* general graphics state */

static void
pdf_out_w(fz_context *ctx, pdf_processor *proc, float linewidth)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	if (!((pdf_output_processor*)proc)->extgstate)
		fz_write_printf(ctx, out, "%g w\n", linewidth);
}

static void
pdf_out_j(fz_context *ctx, pdf_processor *proc, int linejoin)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	if (!((pdf_output_processor*)proc)->extgstate)
		fz_write_printf(ctx, out, "%d j\n", linejoin);
}

static void
pdf_out_J(fz_context *ctx, pdf_processor *proc, int linecap)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	if (!((pdf_output_processor*)proc)->extgstate)
		fz_write_printf(ctx, out, "%d J\n", linecap);
}

static void
pdf_out_M(fz_context *ctx, pdf_processor *proc, float a)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	if (!((pdf_output_processor*)proc)->extgstate)
		fz_write_printf(ctx, out, "%g M\n", a);
}

static void
pdf_out_d(fz_context *ctx, pdf_processor *proc, pdf_obj *array, float phase)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	int ahx = ((pdf_output_processor*)proc)->ahxencode;
	if (!((pdf_output_processor*)proc)->extgstate)
	{
		pdf_print_obj(ctx, out, array, 1, ahx);
		fz_write_printf(ctx, out, " %g d\n", phase);
	}
}

static void
pdf_out_ri(fz_context *ctx, pdf_processor *proc, const char *intent)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	if (!((pdf_output_processor*)proc)->extgstate)
		fz_write_printf(ctx, out, "%n ri\n", intent);
}

static void
pdf_out_i(fz_context *ctx, pdf_processor *proc, float flatness)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	if (!((pdf_output_processor*)proc)->extgstate)
		fz_write_printf(ctx, out, "%g i\n", flatness);
}

static void
pdf_out_gs_begin(fz_context *ctx, pdf_processor *proc, const char *name, pdf_obj *extgstate)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	((pdf_output_processor*)proc)->extgstate = 1;
	fz_write_printf(ctx, out, "%n gs\n", name);
}

static void
pdf_out_gs_end(fz_context *ctx, pdf_processor *proc)
{
	((pdf_output_processor*)proc)->extgstate = 0;
}

/* special graphics state */

static void
pdf_out_q(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "q\n");
}

static void
pdf_out_Q(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "Q\n");
}

static void
pdf_out_cm(fz_context *ctx, pdf_processor *proc, float a, float b, float c, float d, float e, float f)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g %g %g %g cm\n", a, b, c, d, e, f);
}

/* path construction */

static void
pdf_out_m(fz_context *ctx, pdf_processor *proc, float x, float y)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g m\n", x, y);
}

static void
pdf_out_l(fz_context *ctx, pdf_processor *proc, float x, float y)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g l\n", x, y);
}

static void
pdf_out_c(fz_context *ctx, pdf_processor *proc, float x1, float y1, float x2, float y2, float x3, float y3)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g %g %g %g c\n", x1, y1, x2, y2, x3, y3);
}

static void
pdf_out_v(fz_context *ctx, pdf_processor *proc, float x2, float y2, float x3, float y3)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g %g v\n", x2, y2, x3, y3);
}

static void
pdf_out_y(fz_context *ctx, pdf_processor *proc, float x1, float y1, float x3, float y3)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g %g y\n", x1, y1, x3, y3);
}

static void
pdf_out_h(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "h\n");
}

static void
pdf_out_re(fz_context *ctx, pdf_processor *proc, float x, float y, float w, float h)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g %g re\n", x, y, w, h);
}

/* path painting */

static void
pdf_out_S(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "S\n");
}

static void
pdf_out_s(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "s\n");
}

static void
pdf_out_F(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "F\n");
}

static void
pdf_out_f(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "f\n");
}

static void
pdf_out_fstar(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "f*\n");
}

static void
pdf_out_B(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "B\n");
}

static void
pdf_out_Bstar(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "B*\n");
}

static void
pdf_out_b(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "b\n");
}

static void
pdf_out_bstar(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "b*\n");
}

static void
pdf_out_n(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "n\n");
}

/* clipping paths */

static void
pdf_out_W(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "W\n");
}

static void
pdf_out_Wstar(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "W*\n");
}

/* text objects */

static void
pdf_out_BT(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "BT\n");
}

static void
pdf_out_ET(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "ET\n");
}

/* text state */

static void
pdf_out_Tc(fz_context *ctx, pdf_processor *proc, float charspace)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g Tc\n", charspace);
}

static void
pdf_out_Tw(fz_context *ctx, pdf_processor *proc, float wordspace)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g Tw\n", wordspace);
}

static void
pdf_out_Tz(fz_context *ctx, pdf_processor *proc, float scale)
{
	/* scale is exactly as read from the file. */
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g Tz\n", scale);
}

static void
pdf_out_TL(fz_context *ctx, pdf_processor *proc, float leading)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g TL\n", leading);
}

static void
pdf_out_Tf(fz_context *ctx, pdf_processor *proc, const char *name, pdf_font_desc *font, float size)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	if (!((pdf_output_processor*)proc)->extgstate)
	{
		fz_write_printf(ctx, out, "%n %g Tf\n", name, size);
	}
}

static void
pdf_out_Tr(fz_context *ctx, pdf_processor *proc, int render)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%d Tr\n", render);
}

static void
pdf_out_Ts(fz_context *ctx, pdf_processor *proc, float rise)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g Ts\n", rise);
}

/* text positioning */

static void
pdf_out_Td(fz_context *ctx, pdf_processor *proc, float tx, float ty)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g Td\n", tx, ty);
}

static void
pdf_out_TD(fz_context *ctx, pdf_processor *proc, float tx, float ty)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g TD\n", tx, ty);
}

static void
pdf_out_Tm(fz_context *ctx, pdf_processor *proc, float a, float b, float c, float d, float e, float f)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g %g %g %g Tm\n", a, b, c, d, e, f);
}

static void
pdf_out_Tstar(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "T*\n");
}

/* text showing */

static void
fz_write_pdf_string(fz_context *ctx, fz_output *out, const unsigned char *str, size_t len)
{
	size_t i;

	for (i = 0; i < len; ++i)
		if (str[i] < 32 || str[i] >= 127)
			break;

	if (i < len)
	{
		fz_write_byte(ctx, out, '<');
		for (i = 0; i < len; ++i)
		{
			unsigned char c = str[i];
			fz_write_byte(ctx, out, "0123456789abcdef"[(c>>4)&15]);
			fz_write_byte(ctx, out, "0123456789abcdef"[(c)&15]);
		}
		fz_write_byte(ctx, out, '>');
	}
	else
	{
		fz_write_byte(ctx, out, '(');
		for (i = 0; i < len; ++i)
		{
			unsigned char c = str[i];
			if (c == '(' || c == ')' || c == '\\')
				fz_write_byte(ctx, out, '\\');
			fz_write_byte(ctx, out, c);
		}
		fz_write_byte(ctx, out, ')');
	}
}

static void
pdf_out_TJ(fz_context *ctx, pdf_processor *proc, pdf_obj *array)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	int ahx = ((pdf_output_processor*)proc)->ahxencode;
	pdf_print_obj(ctx, out, array, 1, ahx);
	fz_write_string(ctx, out, " TJ\n");
}

static void
pdf_out_Tj(fz_context *ctx, pdf_processor *proc, char *str, size_t len)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_pdf_string(ctx, out, (const unsigned char *)str, len);
	fz_write_string(ctx, out, " Tj\n");
}

static void
pdf_out_squote(fz_context *ctx, pdf_processor *proc, char *str, size_t len)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_pdf_string(ctx, out, (const unsigned char *)str, len);
	fz_write_string(ctx, out, " '\n");
}

static void
pdf_out_dquote(fz_context *ctx, pdf_processor *proc, float aw, float ac, char *str, size_t len)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g ", aw, ac);
	fz_write_pdf_string(ctx, out, (const unsigned char *)str, len);
	fz_write_string(ctx, out, " \"\n");
}

/* type 3 fonts */

static void
pdf_out_d0(fz_context *ctx, pdf_processor *proc, float wx, float wy)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g d0\n", wx, wy);
}

static void
pdf_out_d1(fz_context *ctx, pdf_processor *proc, float wx, float wy, float llx, float lly, float urx, float ury)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g %g %g %g d1\n", wx, wy, llx, lly, urx, ury);
}

/* color */

static void
pdf_out_CS(fz_context *ctx, pdf_processor *proc, const char *name, fz_colorspace *cs)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%n CS\n", name);
}

static void
pdf_out_cs(fz_context *ctx, pdf_processor *proc, const char *name, fz_colorspace *cs)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%n cs\n", name);
}

static void
pdf_out_SC_pattern(fz_context *ctx, pdf_processor *proc, const char *name, pdf_pattern *pat, int n, float *color)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	int i;
	for (i = 0; i < n; ++i)
		fz_write_printf(ctx, out, "%g ", color[i]);
	fz_write_printf(ctx, out, "%n SCN\n", name);
}

static void
pdf_out_sc_pattern(fz_context *ctx, pdf_processor *proc, const char *name, pdf_pattern *pat, int n, float *color)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	int i;
	for (i = 0; i < n; ++i)
		fz_write_printf(ctx, out, "%g ", color[i]);
	fz_write_printf(ctx, out, "%n scn\n", name);
}

static void
pdf_out_SC_shade(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%n SCN\n", name);
}

static void
pdf_out_sc_shade(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%n scn\n", name);
}

static void
pdf_out_SC_color(fz_context *ctx, pdf_processor *proc, int n, float *color)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	int i;
	for (i = 0; i < n; ++i)
		fz_write_printf(ctx, out, "%g ", color[i]);
	fz_write_string(ctx, out, "SCN\n");
}

static void
pdf_out_sc_color(fz_context *ctx, pdf_processor *proc, int n, float *color)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	int i;
	for (i = 0; i < n; ++i)
		fz_write_printf(ctx, out, "%g ", color[i]);
	fz_write_string(ctx, out, "scn\n");
}

static void
pdf_out_G(fz_context *ctx, pdf_processor *proc, float g)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g G\n", g);
}

static void
pdf_out_g(fz_context *ctx, pdf_processor *proc, float g)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g g\n", g);
}

static void
pdf_out_RG(fz_context *ctx, pdf_processor *proc, float r, float g, float b)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g RG\n", r, g, b);
}

static void
pdf_out_rg(fz_context *ctx, pdf_processor *proc, float r, float g, float b)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g rg\n", r, g, b);
}

static void
pdf_out_K(fz_context *ctx, pdf_processor *proc, float c, float m, float y, float k)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g %g K\n", c, m, y, k);
}

static void
pdf_out_k(fz_context *ctx, pdf_processor *proc, float c, float m, float y, float k)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%g %g %g %g k\n", c, m, y, k);
}

/* shadings, images, xobjects */

static void
pdf_out_BI(fz_context *ctx, pdf_processor *proc, fz_image *img, const char *colorspace)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	int ahx = ((pdf_output_processor*)proc)->ahxencode;
	fz_compressed_buffer *cbuf;
	fz_buffer *buf;
	int i;
	unsigned char *data;
	size_t len;

	if (img == NULL)
		return;
	cbuf = fz_compressed_image_buffer(ctx, img);
	if (cbuf == NULL)
		return;
	buf = cbuf->buffer;
	if (buf == NULL)
		return;

	fz_write_string(ctx, out, "BI\n");
	fz_write_printf(ctx, out, "/W %d\n", img->w);
	fz_write_printf(ctx, out, "/H %d\n", img->h);
	fz_write_printf(ctx, out, "/BPC %d\n", img->bpc);
	if (img->imagemask)
		fz_write_string(ctx, out, "/IM true\n");
	else if (img->colorspace == fz_device_gray(ctx))
		fz_write_string(ctx, out, "/CS/G\n");
	else if (img->colorspace == fz_device_rgb(ctx))
		fz_write_string(ctx, out, "/CS/RGB\n");
	else if (img->colorspace == fz_device_cmyk(ctx))
		fz_write_string(ctx, out, "/CS/CMYK\n");
	else if (colorspace)
		fz_write_printf(ctx, out, "/CS%n\n", colorspace);
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "BI operator can only show ImageMask, Gray, RGB, or CMYK images");
	if (img->interpolate)
		fz_write_string(ctx, out, "/I true\n");
	fz_write_string(ctx, out, "/D[");
	for (i = 0; i < img->n * 2; ++i)
	{
		if (i > 0)
			fz_write_byte(ctx, out, ' ');
		fz_write_printf(ctx, out, "%g", img->decode[i]);
	}
	fz_write_string(ctx, out, "]\n");

	switch (cbuf->params.type)
	{
	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "unknown compressed buffer type");
		break;

	case FZ_IMAGE_JPEG:
		fz_write_string(ctx, out, ahx ? "/F[/AHx/DCT]\n" : "/F/DCT\n");
		if (cbuf->params.u.jpeg.color_transform != -1)
			fz_write_printf(ctx, out, "/DP<</ColorTransform %d>>\n",
				cbuf->params.u.jpeg.color_transform);
		break;

	case FZ_IMAGE_FAX:
		fz_write_string(ctx, out, ahx ? "/F[/AHx/CCF]\n/DP[null<<\n" : "/F/CCF\n/DP<<\n");
		fz_write_printf(ctx, out, "/K %d\n", cbuf->params.u.fax.k);
		if (cbuf->params.u.fax.columns != 1728)
			fz_write_printf(ctx, out, "/Columns %d\n", cbuf->params.u.fax.columns);
		if (cbuf->params.u.fax.rows > 0)
			fz_write_printf(ctx, out, "/Rows %d\n", cbuf->params.u.fax.rows);
		if (cbuf->params.u.fax.end_of_line)
			fz_write_string(ctx, out, "/EndOfLine true\n");
		if (cbuf->params.u.fax.encoded_byte_align)
			fz_write_string(ctx, out, "/EncodedByteAlign true\n");
		if (!cbuf->params.u.fax.end_of_block)
			fz_write_string(ctx, out, "/EndOfBlock false\n");
		if (cbuf->params.u.fax.black_is_1)
			fz_write_string(ctx, out, "/BlackIs1 true\n");
		if (cbuf->params.u.fax.damaged_rows_before_error > 0)
			fz_write_printf(ctx, out, "/DamagedRowsBeforeError %d\n",
				cbuf->params.u.fax.damaged_rows_before_error);
		fz_write_string(ctx, out, ahx ? ">>]\n" : ">>\n");
		break;

	case FZ_IMAGE_RAW:
		if (ahx)
			fz_write_string(ctx, out, "/F/AHx\n");
		break;

	case FZ_IMAGE_RLD:
		fz_write_string(ctx, out, ahx ? "/F[/AHx/RL]\n" : "/F/RL\n");
		break;

	case FZ_IMAGE_FLATE:
		fz_write_string(ctx, out, ahx ? "/F[/AHx/Fl]\n" : "/F/Fl\n");
		if (cbuf->params.u.flate.predictor > 1)
		{
			fz_write_string(ctx, out, ahx ? "/DP[null<<\n" : "/DP<<\n");
			fz_write_printf(ctx, out, "/Predictor %d\n", cbuf->params.u.flate.predictor);
			if (cbuf->params.u.flate.columns != 1)
				fz_write_printf(ctx, out, "/Columns %d\n", cbuf->params.u.flate.columns);
			if (cbuf->params.u.flate.colors != 1)
				fz_write_printf(ctx, out, "/Colors %d\n", cbuf->params.u.flate.colors);
			if (cbuf->params.u.flate.bpc != 8)
				fz_write_printf(ctx, out, "/BitsPerComponent %d\n", cbuf->params.u.flate.bpc);
			fz_write_string(ctx, out, ahx ? ">>]\n" : ">>\n");
		}
		break;

	case FZ_IMAGE_LZW:
		fz_write_string(ctx, out, ahx ? "/F[/AHx/LZW]\n" : "/F/LZW\n");
		if (cbuf->params.u.lzw.predictor > 1)
		{
			fz_write_string(ctx, out, ahx ? "/DP[<<null\n" : "/DP<<\n");
			fz_write_printf(ctx, out, "/Predictor %d\n", cbuf->params.u.lzw.predictor);
			if (cbuf->params.u.lzw.columns != 1)
				fz_write_printf(ctx, out, "/Columns %d\n", cbuf->params.u.lzw.columns);
			if (cbuf->params.u.lzw.colors != 1)
				fz_write_printf(ctx, out, "/Colors %d\n", cbuf->params.u.lzw.colors);
			if (cbuf->params.u.lzw.bpc != 8)
				fz_write_printf(ctx, out, "/BitsPerComponent %d\n", cbuf->params.u.lzw.bpc);
			if (cbuf->params.u.lzw.early_change != 1)
				fz_write_printf(ctx, out, "/EarlyChange %d\n", cbuf->params.u.lzw.early_change);
			fz_write_string(ctx, out, ahx ? ">>]\n" : ">>\n");
		}
		break;
	}

	fz_write_string(ctx, out, "ID\n");
	len = fz_buffer_storage(ctx, buf, &data);
	if (ahx)
	{
		size_t z;
		for (z = 0; z < len; ++z)
		{
			int c = data[z];
			fz_write_byte(ctx, out, "0123456789abcdef"[(c >> 4) & 0xf]);
			fz_write_byte(ctx, out, "0123456789abcdef"[c & 0xf]);
			if ((z & 31) == 31)
				fz_write_byte(ctx, out, '\n');
		}
		fz_write_byte(ctx, out, '>');
	}
	else
	{
		fz_write_data(ctx, out, data, len);
	}
	fz_write_string(ctx, out, "\nEI\n");
}

static void
pdf_out_sh(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%n sh\n", name);
}

static void
pdf_out_Do_image(fz_context *ctx, pdf_processor *proc, const char *name, fz_image *image)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%n Do\n", name);
}

static void
pdf_out_Do_form(fz_context *ctx, pdf_processor *proc, const char *name, pdf_obj *xobj, pdf_obj *page_resources)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%n Do\n", name);
}

/* marked content */

static void
pdf_out_MP(fz_context *ctx, pdf_processor *proc, const char *tag)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%n MP\n", tag);
}

static void
pdf_out_DP(fz_context *ctx, pdf_processor *proc, const char *tag, pdf_obj *raw, pdf_obj *cooked)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	int ahx = ((pdf_output_processor*)proc)->ahxencode;
	fz_write_printf(ctx, out, "%n ", tag);
	pdf_print_obj(ctx, out, raw, 1, ahx);
	fz_write_string(ctx, out, " DP\n");
}

static void
pdf_out_BMC(fz_context *ctx, pdf_processor *proc, const char *tag)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_printf(ctx, out, "%n BMC\n", tag);
}

static void
pdf_out_BDC(fz_context *ctx, pdf_processor *proc, const char *tag, pdf_obj *raw, pdf_obj *cooked)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	int ahx = ((pdf_output_processor*)proc)->ahxencode;
	fz_write_printf(ctx, out, "%n ", tag);
	pdf_print_obj(ctx, out, raw, 1, ahx);
	fz_write_string(ctx, out, " BDC\n");
}

static void
pdf_out_EMC(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "EMC\n");
}

/* compatibility */

static void
pdf_out_BX(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "BX\n");
}

static void
pdf_out_EX(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_write_string(ctx, out, "EX\n");
}

static void
pdf_close_output_processor(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_close_output(ctx, out);
}

static void
pdf_drop_output_processor(fz_context *ctx, pdf_processor *proc)
{
	fz_output *out = ((pdf_output_processor*)proc)->out;
	fz_drop_output(ctx, out);
}

pdf_processor *
pdf_new_output_processor(fz_context *ctx, fz_output *out, int ahxencode)
{
	pdf_output_processor *proc = pdf_new_processor(ctx, sizeof *proc);
	{
		proc->super.close_processor = pdf_close_output_processor;
		proc->super.drop_processor = pdf_drop_output_processor;

		/* general graphics state */
		proc->super.op_w = pdf_out_w;
		proc->super.op_j = pdf_out_j;
		proc->super.op_J = pdf_out_J;
		proc->super.op_M = pdf_out_M;
		proc->super.op_d = pdf_out_d;
		proc->super.op_ri = pdf_out_ri;
		proc->super.op_i = pdf_out_i;
		proc->super.op_gs_begin = pdf_out_gs_begin;
		proc->super.op_gs_end = pdf_out_gs_end;

		/* transparency graphics state */
		proc->super.op_gs_BM = NULL;
		proc->super.op_gs_CA = NULL;
		proc->super.op_gs_ca = NULL;
		proc->super.op_gs_SMask = NULL;

		/* special graphics state */
		proc->super.op_q = pdf_out_q;
		proc->super.op_Q = pdf_out_Q;
		proc->super.op_cm = pdf_out_cm;

		/* path construction */
		proc->super.op_m = pdf_out_m;
		proc->super.op_l = pdf_out_l;
		proc->super.op_c = pdf_out_c;
		proc->super.op_v = pdf_out_v;
		proc->super.op_y = pdf_out_y;
		proc->super.op_h = pdf_out_h;
		proc->super.op_re = pdf_out_re;

		/* path painting */
		proc->super.op_S = pdf_out_S;
		proc->super.op_s = pdf_out_s;
		proc->super.op_F = pdf_out_F;
		proc->super.op_f = pdf_out_f;
		proc->super.op_fstar = pdf_out_fstar;
		proc->super.op_B = pdf_out_B;
		proc->super.op_Bstar = pdf_out_Bstar;
		proc->super.op_b = pdf_out_b;
		proc->super.op_bstar = pdf_out_bstar;
		proc->super.op_n = pdf_out_n;

		/* clipping paths */
		proc->super.op_W = pdf_out_W;
		proc->super.op_Wstar = pdf_out_Wstar;

		/* text objects */
		proc->super.op_BT = pdf_out_BT;
		proc->super.op_ET = pdf_out_ET;

		/* text state */
		proc->super.op_Tc = pdf_out_Tc;
		proc->super.op_Tw = pdf_out_Tw;
		proc->super.op_Tz = pdf_out_Tz;
		proc->super.op_TL = pdf_out_TL;
		proc->super.op_Tf = pdf_out_Tf;
		proc->super.op_Tr = pdf_out_Tr;
		proc->super.op_Ts = pdf_out_Ts;

		/* text positioning */
		proc->super.op_Td = pdf_out_Td;
		proc->super.op_TD = pdf_out_TD;
		proc->super.op_Tm = pdf_out_Tm;
		proc->super.op_Tstar = pdf_out_Tstar;

		/* text showing */
		proc->super.op_TJ = pdf_out_TJ;
		proc->super.op_Tj = pdf_out_Tj;
		proc->super.op_squote = pdf_out_squote;
		proc->super.op_dquote = pdf_out_dquote;

		/* type 3 fonts */
		proc->super.op_d0 = pdf_out_d0;
		proc->super.op_d1 = pdf_out_d1;

		/* color */
		proc->super.op_CS = pdf_out_CS;
		proc->super.op_cs = pdf_out_cs;
		proc->super.op_SC_color = pdf_out_SC_color;
		proc->super.op_sc_color = pdf_out_sc_color;
		proc->super.op_SC_pattern = pdf_out_SC_pattern;
		proc->super.op_sc_pattern = pdf_out_sc_pattern;
		proc->super.op_SC_shade = pdf_out_SC_shade;
		proc->super.op_sc_shade = pdf_out_sc_shade;

		proc->super.op_G = pdf_out_G;
		proc->super.op_g = pdf_out_g;
		proc->super.op_RG = pdf_out_RG;
		proc->super.op_rg = pdf_out_rg;
		proc->super.op_K = pdf_out_K;
		proc->super.op_k = pdf_out_k;

		/* shadings, images, xobjects */
		proc->super.op_BI = pdf_out_BI;
		proc->super.op_sh = pdf_out_sh;
		proc->super.op_Do_image = pdf_out_Do_image;
		proc->super.op_Do_form = pdf_out_Do_form;

		/* marked content */
		proc->super.op_MP = pdf_out_MP;
		proc->super.op_DP = pdf_out_DP;
		proc->super.op_BMC = pdf_out_BMC;
		proc->super.op_BDC = pdf_out_BDC;
		proc->super.op_EMC = pdf_out_EMC;

		/* compatibility */
		proc->super.op_BX = pdf_out_BX;
		proc->super.op_EX = pdf_out_EX;

		/* extgstate */
		proc->super.op_gs_OP = NULL;
		proc->super.op_gs_op = NULL;
		proc->super.op_gs_OPM = NULL;
		proc->super.op_gs_UseBlackPtComp = NULL;
	}

	proc->out = out;
	proc->ahxencode = ahxencode;

	return (pdf_processor*)proc;
}

pdf_processor *
pdf_new_buffer_processor(fz_context *ctx, fz_buffer *buffer, int ahxencode)
{
	pdf_processor *proc = NULL;
	fz_output *out = fz_new_output_with_buffer(ctx, buffer);
	fz_try(ctx)
	{
		proc = pdf_new_output_processor(ctx, out, ahxencode);
	}
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		fz_rethrow(ctx);
	}
	return proc;
}







mupdf-1.21.1-source/source/pdf/pdf-op-filter.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

typedef enum
{
	FLUSH_CTM = 1,
	FLUSH_COLOR_F = 2,
	FLUSH_COLOR_S = 4,
	FLUSH_TEXT = 8,

	FLUSH_ALL = 15,
	FLUSH_STROKE = 1+4,
	FLUSH_FILL = 1+2
} gstate_flush_flags;

typedef struct pdf_filter_gstate_sc
{
	char name[256];
	pdf_pattern *pat;
	fz_shade *shd;
	int n;
	float c[FZ_MAX_COLORS];
} pdf_filter_gstate_sc;

typedef struct pdf_filter_gstate
{
	fz_matrix ctm;
	struct
	{
		char name[256];
		fz_colorspace *cs;
	} cs, CS;
	pdf_filter_gstate_sc sc, SC;
	struct
	{
		fz_linecap linecap;
		fz_linejoin linejoin;
		float linewidth;
		float miterlimit;
	} stroke;
	pdf_text_state text;
} pdf_filter_gstate;

typedef struct filter_gstate
{
	struct filter_gstate *next;
	int pushed;
	int empty_clip_region;
	pdf_filter_gstate pending;
	pdf_filter_gstate sent;
} filter_gstate;

typedef struct
{
	char *utf8;
	int edited;
	int pos;
} editable_str;

typedef struct tag_record
{
	int bdc;
	char *tag;
	pdf_obj *raw;
	pdf_obj *cooked;

	int mcid_num;
	pdf_obj *mcid_obj;
	editable_str alt;
	editable_str actualtext;

	struct tag_record *prev;
} tag_record;

typedef struct
{
	pdf_processor super;
	pdf_document *doc;
	int structparents;
	pdf_obj *structarray;
	pdf_processor *chain;
	filter_gstate *gstate;
	pdf_text_object_state tos;
	/* If Td_pending, then any Tm_pending can be ignored and we can just
	 * send a Td with Td_value rather than the Tm. */
	int Td_pending;
	fz_point Td_value;
	int Tm_pending;
	int BT_pending;
	int in_BT;
	float Tm_adjust;
	void *font_name;
	tag_record *current_tags;
	tag_record *pending_tags;
	pdf_obj *old_rdb, *new_rdb;
	pdf_filter_options *filter;
	fz_matrix transform;
	/* Has any marking text been sent so far this text object? */
	int text_sent;
	/* Has any marking text been removed so far this text object? */
	int text_removed;
} pdf_filter_processor;

static void
copy_resource(fz_context *ctx, pdf_filter_processor *p, pdf_obj *key, const char *name)
{
	pdf_obj *res, *obj;

	if (!name || name[0] == 0)
		return;

	res = pdf_dict_get(ctx, p->old_rdb, key);
	obj = pdf_dict_gets(ctx, res, name);
	if (obj)
	{
		res = pdf_dict_get(ctx, p->new_rdb, key);
		if (!res)
		{
			res = pdf_new_dict(ctx, pdf_get_bound_document(ctx, p->new_rdb), 1);
			pdf_dict_put_drop(ctx, p->new_rdb, key, res);
		}
		pdf_dict_putp(ctx, res, name, obj);
	}
}

static void
add_resource(fz_context *ctx, pdf_filter_processor *p, pdf_obj *key, const char *name, pdf_obj *val)
{
	pdf_obj *res = pdf_dict_get(ctx, p->new_rdb, key);
	if (!res)
		res = pdf_dict_put_dict(ctx, p->new_rdb, key, 8);
	pdf_dict_puts(ctx, res, name, val);
}

static void
create_resource_name(fz_context *ctx, pdf_filter_processor *p, pdf_obj *key, const char *prefix, char *buf, int len)
{
	int i;
	pdf_obj *res = pdf_dict_get(ctx, p->new_rdb, key);
	if (!res)
		res = pdf_dict_put_dict(ctx, p->new_rdb, key, 8);
	for (i = 1; i < 65536; ++i)
	{
		fz_snprintf(buf, len, "%s%d", prefix, i);
		if (!pdf_dict_gets(ctx, res, buf))
			return;
	}
	fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot create unique resource name");
}

static void
filter_push(fz_context *ctx, pdf_filter_processor *p)
{
	filter_gstate *gstate = p->gstate;
	filter_gstate *new_gstate = fz_malloc_struct(ctx, filter_gstate);
	*new_gstate = *gstate;
	new_gstate->pushed = 0;
	new_gstate->next = gstate;
	p->gstate = new_gstate;

	pdf_keep_font(ctx, new_gstate->pending.text.font);
	pdf_keep_font(ctx, new_gstate->sent.text.font);
}

static int
filter_pop(fz_context *ctx, pdf_filter_processor *p)
{
	filter_gstate *gstate = p->gstate;
	filter_gstate *old = gstate->next;

	/* We are at the top, so nothing to pop! */
	if (old == NULL)
		return 1;

	if (gstate->pushed)
		if (p->chain->op_Q)
			p->chain->op_Q(ctx, p->chain);

	pdf_drop_font(ctx, gstate->pending.text.font);
	pdf_drop_font(ctx, gstate->sent.text.font);
	fz_free(ctx, gstate);
	p->gstate = old;
	return 0;
}

/* We never allow the topmost gstate to be changed. This allows us
 * to pop back to the zeroth level and be sure that our gstate is
 * sane. This is important for being able to add new operators at
 * the end of pages in a sane way. */
static filter_gstate *
gstate_to_update(fz_context *ctx, pdf_filter_processor *p)
{
	filter_gstate *gstate = p->gstate;

	/* If we're not the top, that's fine */
	if (gstate->next != NULL)
		return gstate;

	/* We are the top. Push a group, so we're not */
	filter_push(ctx, p);
	gstate = p->gstate;
	gstate->pushed = 1;
	if (p->chain->op_q)
		p->chain->op_q(ctx, p->chain);

	return p->gstate;
}

static void flush_tags(fz_context *ctx, pdf_filter_processor *p, tag_record **tags)
{
	tag_record *tag = *tags;

	if (tag == NULL)
		return;
	if (tag->prev)
		flush_tags(ctx, p, &tag->prev);
	if (tag->bdc)
	{
		if (p->chain->op_BDC)
			p->chain->op_BDC(ctx, p->chain, tag->tag, tag->raw, tag->cooked);
	}
	else if (p->chain->op_BMC)
		p->chain->op_BMC(ctx, p->chain, tag->tag);
	tag->prev = p->current_tags;
	p->current_tags = tag;
	*tags = NULL;
}

static void filter_flush(fz_context *ctx, pdf_filter_processor *p, int flush)
{
	filter_gstate *gstate = gstate_to_update(ctx, p);
	int i;

	/* No point in sending anything if we're clipping it away! */
	if (p->gstate->empty_clip_region)
		return;

	if (gstate->pushed == 0)
	{
		gstate->pushed = 1;
		if (p->chain->op_q)
			p->chain->op_q(ctx, p->chain);
	}

	if (flush)
		flush_tags(ctx, p, &p->pending_tags);

	if (flush & FLUSH_CTM)
	{
		if (gstate->pending.ctm.a != 1 || gstate->pending.ctm.b != 0 ||
			gstate->pending.ctm.c != 0 || gstate->pending.ctm.d != 1 ||
			gstate->pending.ctm.e != 0 || gstate->pending.ctm.f != 0)
		{
			fz_matrix current = gstate->sent.ctm;

			if (p->chain->op_cm)
				p->chain->op_cm(ctx, p->chain,
					gstate->pending.ctm.a,
					gstate->pending.ctm.b,
					gstate->pending.ctm.c,
					gstate->pending.ctm.d,
					gstate->pending.ctm.e,
					gstate->pending.ctm.f);

			gstate->sent.ctm = fz_concat(gstate->pending.ctm, current);
			gstate->pending.ctm.a = 1;
			gstate->pending.ctm.b = 0;
			gstate->pending.ctm.c = 0;
			gstate->pending.ctm.d = 1;
			gstate->pending.ctm.e = 0;
			gstate->pending.ctm.f = 0;
		}
	}

	if (flush & FLUSH_COLOR_F)
	{
		if (gstate->pending.cs.cs == fz_device_gray(ctx) && !gstate->pending.sc.pat && !gstate->pending.sc.shd && gstate->pending.sc.n == 1 &&
			(gstate->sent.cs.cs != fz_device_gray(ctx) || gstate->sent.sc.pat || gstate->sent.sc.shd || gstate->sent.sc.n != 1 || gstate->pending.sc.c[0] != gstate->sent.sc.c[0]))
		{
			if (p->chain->op_g)
				p->chain->op_g(ctx, p->chain, gstate->pending.sc.c[0]);
			goto done_sc;
		}
		if (gstate->pending.cs.cs == fz_device_rgb(ctx) && !gstate->pending.sc.pat && !gstate->pending.sc.shd && gstate->pending.sc.n == 3 &&
			(gstate->sent.cs.cs != fz_device_rgb(ctx) || gstate->sent.sc.pat || gstate->sent.sc.shd || gstate->sent.sc.n != 3 || gstate->pending.sc.c[0] != gstate->sent.sc.c[0] ||
				gstate->pending.sc.c[1] != gstate->sent.sc.c[1] || gstate->pending.sc.c[1] != gstate->sent.sc.c[1]))
		{
			if (p->chain->op_rg)
				p->chain->op_rg(ctx, p->chain, gstate->pending.sc.c[0], gstate->pending.sc.c[1], gstate->pending.sc.c[2]);
			goto done_sc;
		}
		if (gstate->pending.cs.cs == fz_device_cmyk(ctx) && !gstate->pending.sc.pat && !gstate->pending.sc.shd && gstate->pending.sc.n == 4 &&
			(gstate->sent.cs.cs != fz_device_cmyk(ctx) || gstate->sent.sc.pat || gstate->sent.sc.shd || gstate->pending.sc.n != 4 || gstate->pending.sc.c[0] != gstate->sent.sc.c[0] ||
				gstate->pending.sc.c[1] != gstate->sent.sc.c[1] || gstate->pending.sc.c[2] != gstate->sent.sc.c[2] || gstate->pending.sc.c[3] != gstate->sent.sc.c[3]))
		{
			if (p->chain->op_k)
				p->chain->op_k(ctx, p->chain, gstate->pending.sc.c[0], gstate->pending.sc.c[1], gstate->pending.sc.c[2], gstate->pending.sc.c[3]);
			goto done_sc;
		}

		if (strcmp(gstate->pending.cs.name, gstate->sent.cs.name))
		{
			if (p->chain->op_cs)
				p->chain->op_cs(ctx, p->chain, gstate->pending.cs.name, gstate->pending.cs.cs);
		}

		/* pattern or shading */
		if (gstate->pending.sc.name[0])
		{
			int emit = 0;
			if (strcmp(gstate->pending.sc.name, gstate->sent.sc.name))
				emit = 1;
			if (gstate->pending.sc.n != gstate->sent.sc.n)
				emit = 1;
			else
				for (i = 0; i < gstate->pending.sc.n; ++i)
					if (gstate->pending.sc.c[i] != gstate->sent.sc.c[i])
						emit = 1;
			if (emit)
			{
				if (gstate->pending.sc.pat)
					if (p->chain->op_sc_pattern)
						p->chain->op_sc_pattern(ctx, p->chain, gstate->pending.sc.name, gstate->pending.sc.pat, gstate->pending.sc.n, gstate->pending.sc.c);
				if (gstate->pending.sc.shd)
					if (p->chain->op_sc_shade)
						p->chain->op_sc_shade(ctx, p->chain, gstate->pending.sc.name, gstate->pending.sc.shd);
			}
		}

		/* plain color */
		else
		{
			int emit = 0;
			if (gstate->pending.sc.n != gstate->sent.sc.n)
				emit = 1;
			else
				for (i = 0; i < gstate->pending.sc.n; ++i)
					if (gstate->pending.sc.c[i] != gstate->sent.sc.c[i])
						emit = 1;
			if (emit)
			{
				if (p->chain->op_sc_color)
					p->chain->op_sc_color(ctx, p->chain, gstate->pending.sc.n, gstate->pending.sc.c);
			}
		}

done_sc:
		gstate->sent.cs = gstate->pending.cs;
		gstate->sent.sc = gstate->pending.sc;
	}

	if (flush & FLUSH_COLOR_S)
	{
		if (gstate->pending.CS.cs == fz_device_gray(ctx) && !gstate->pending.SC.pat && !gstate->pending.SC.shd && gstate->pending.SC.n == 1 &&
			(gstate->sent.CS.cs != fz_device_gray(ctx) || gstate->sent.SC.pat || gstate->sent.SC.shd || gstate->sent.SC.n != 0 || gstate->pending.SC.c[0] != gstate->sent.SC.c[0]))
		{
			if (p->chain->op_G)
				p->chain->op_G(ctx, p->chain, gstate->pending.SC.c[0]);
			goto done_SC;
		}
		if (gstate->pending.CS.cs == fz_device_rgb(ctx) && !gstate->pending.SC.pat && !gstate->pending.SC.shd && gstate->pending.SC.n == 3 &&
			(gstate->sent.CS.cs != fz_device_rgb(ctx) || gstate->sent.SC.pat || gstate->sent.SC.shd || gstate->sent.SC.n != 3 || gstate->pending.SC.c[0] != gstate->sent.SC.c[0] ||
				gstate->pending.SC.c[1] != gstate->sent.SC.c[1] || gstate->pending.SC.c[1] != gstate->sent.SC.c[1]))
		{
			if (p->chain->op_RG)
				p->chain->op_RG(ctx, p->chain, gstate->pending.SC.c[0], gstate->pending.SC.c[1], gstate->pending.SC.c[2]);
			goto done_SC;
		}
		if (gstate->pending.CS.cs == fz_device_cmyk(ctx) && !gstate->pending.SC.pat && !gstate->pending.SC.shd && gstate->pending.SC.n == 4 &&
			(gstate->sent.CS.cs != fz_device_cmyk(ctx) || gstate->sent.SC.pat || gstate->sent.SC.shd || gstate->pending.SC.n != 4 || gstate->pending.SC.c[0] != gstate->sent.SC.c[0] ||
				gstate->pending.SC.c[1] != gstate->sent.SC.c[1] || gstate->pending.SC.c[2] != gstate->sent.SC.c[2] || gstate->pending.SC.c[3] != gstate->sent.SC.c[3]))
		{
			if (p->chain->op_K)
				p->chain->op_K(ctx, p->chain, gstate->pending.SC.c[0], gstate->pending.SC.c[1], gstate->pending.SC.c[2], gstate->pending.SC.c[3]);
			goto done_SC;
		}

		if (strcmp(gstate->pending.CS.name, gstate->sent.CS.name))
		{
			if (p->chain->op_CS)
				p->chain->op_CS(ctx, p->chain, gstate->pending.CS.name, gstate->pending.CS.cs);
		}

		/* pattern or shading */
		if (gstate->pending.SC.name[0])
		{
			int emit = 0;
			if (strcmp(gstate->pending.SC.name, gstate->sent.SC.name))
				emit = 1;
			if (gstate->pending.SC.n != gstate->sent.SC.n)
				emit = 1;
			else
				for (i = 0; i < gstate->pending.SC.n; ++i)
					if (gstate->pending.SC.c[i] != gstate->sent.SC.c[i])
						emit = 1;
			if (emit)
			{
				if (gstate->pending.SC.pat)
					if (p->chain->op_SC_pattern)
						p->chain->op_SC_pattern(ctx, p->chain, gstate->pending.SC.name, gstate->pending.SC.pat, gstate->pending.SC.n, gstate->pending.SC.c);
				if (gstate->pending.SC.shd)
					if (p->chain->op_SC_shade)
						p->chain->op_SC_shade(ctx, p->chain, gstate->pending.SC.name, gstate->pending.SC.shd);
			}
		}

		/* plain color */
		else
		{
			int emit = 0;
			if (gstate->pending.SC.n != gstate->sent.SC.n)
				emit = 1;
			else
				for (i = 0; i < gstate->pending.SC.n; ++i)
					if (gstate->pending.SC.c[i] != gstate->sent.SC.c[i])
						emit = 1;
			if (emit)
			{
				if (p->chain->op_SC_color)
					p->chain->op_SC_color(ctx, p->chain, gstate->pending.SC.n, gstate->pending.SC.c);
			}
		}

done_SC:
		gstate->sent.CS = gstate->pending.CS;
		gstate->sent.SC = gstate->pending.SC;
	}

	if (flush & FLUSH_STROKE)
	{
		if (gstate->pending.stroke.linecap != gstate->sent.stroke.linecap)
		{
			if (p->chain->op_J)
				p->chain->op_J(ctx, p->chain, gstate->pending.stroke.linecap);
		}
		if (gstate->pending.stroke.linejoin != gstate->sent.stroke.linejoin)
		{
			if (p->chain->op_j)
				p->chain->op_j(ctx, p->chain, gstate->pending.stroke.linejoin);
		}
		if (gstate->pending.stroke.linewidth != gstate->sent.stroke.linewidth)
		{
			if (p->chain->op_w)
				p->chain->op_w(ctx, p->chain, gstate->pending.stroke.linewidth);
		}
		if (gstate->pending.stroke.miterlimit != gstate->sent.stroke.miterlimit)
		{
			if (p->chain->op_M)
				p->chain->op_M(ctx, p->chain, gstate->pending.stroke.miterlimit);
		}
		gstate->sent.stroke = gstate->pending.stroke;
	}

	if (flush & FLUSH_TEXT)
	{
		if (p->BT_pending)
		{
			if (p->chain->op_BT)
				p->chain->op_BT(ctx, p->chain);
			p->BT_pending = 0;
			p->in_BT = 1;
			p->text_sent = 0;
			p->text_removed = 0;
		}
		if (p->in_BT)
		{
			if (gstate->pending.text.char_space != gstate->sent.text.char_space)
			{
				if (p->chain->op_Tc)
					p->chain->op_Tc(ctx, p->chain, gstate->pending.text.char_space);
			}
			if (gstate->pending.text.word_space != gstate->sent.text.word_space)
			{
				if (p->chain->op_Tw)
					p->chain->op_Tw(ctx, p->chain, gstate->pending.text.word_space);
			}
			if (gstate->pending.text.scale != gstate->sent.text.scale)
			{
				/* The value of scale in the gstate is divided by 100 from what is written in the file */
				if (p->chain->op_Tz)
					p->chain->op_Tz(ctx, p->chain, gstate->pending.text.scale*100);
			}
			if (gstate->pending.text.leading != gstate->sent.text.leading)
			{
				if (p->chain->op_TL)
					p->chain->op_TL(ctx, p->chain, gstate->pending.text.leading);
			}
			if (gstate->pending.text.font != gstate->sent.text.font ||
				gstate->pending.text.size != gstate->sent.text.size)
			{
				if (p->chain->op_Tf)
					p->chain->op_Tf(ctx, p->chain, p->font_name, gstate->pending.text.font, gstate->pending.text.size);
			}
			if (gstate->pending.text.render != gstate->sent.text.render)
			{
				if (p->chain->op_Tr)
					p->chain->op_Tr(ctx, p->chain, gstate->pending.text.render);
			}
			if (gstate->pending.text.rise != gstate->sent.text.rise)
			{
				if (p->chain->op_Ts)
					p->chain->op_Ts(ctx, p->chain, gstate->pending.text.rise);
			}
			pdf_drop_font(ctx, gstate->sent.text.font);
			gstate->sent.text = gstate->pending.text;
			gstate->sent.text.font = pdf_keep_font(ctx, gstate->pending.text.font);

			if (p->Td_pending != 0)
			{
				if (p->chain->op_Td)
					p->chain->op_Td(ctx, p->chain, p->Td_value.x, p->Td_value.y);
				p->Tm_pending = 0;
				p->Td_pending = 0;
			}
			else if (p->Tm_pending != 0)
			{
				if (p->chain->op_Tm)
					p->chain->op_Tm(ctx, p->chain, p->tos.tlm.a, p->tos.tlm.b, p->tos.tlm.c, p->tos.tlm.d, p->tos.tlm.e, p->tos.tlm.f);
				p->Tm_pending = 0;
			}
		}
	}
}

static int
filter_show_char(fz_context *ctx, pdf_filter_processor *p, int cid, int *unicode)
{
	filter_gstate *gstate = p->gstate;
	pdf_font_desc *fontdesc = gstate->pending.text.font;
	fz_matrix trm;
	int ucsbuf[8];
	int ucslen;
	int remove = 0;

	(void)pdf_tos_make_trm(ctx, &p->tos, &gstate->pending.text, fontdesc, cid, &trm);

	ucslen = 0;
	if (fontdesc->to_unicode)
		ucslen = pdf_lookup_cmap_full(fontdesc->to_unicode, cid, ucsbuf);
	if (ucslen == 0 && (size_t)cid < fontdesc->cid_to_ucs_len)
	{
		ucsbuf[0] = fontdesc->cid_to_ucs[cid];
		ucslen = 1;
	}
	if (ucslen == 0 || (ucslen == 1 && ucsbuf[0] == 0))
	{
		ucsbuf[0] = FZ_REPLACEMENT_CHARACTER;
		ucslen = 1;
	}
	*unicode = ucsbuf[0];

	if (p->filter->text_filter)
	{
		fz_matrix ctm;
		fz_rect bbox;

		ctm = fz_concat(gstate->pending.ctm, gstate->sent.ctm);
		ctm = fz_concat(ctm, p->transform);

		if (fontdesc->wmode == 0)
		{
			bbox.x0 = 0;
			bbox.y0 = fz_font_descender(ctx, fontdesc->font);
			bbox.x1 = fz_advance_glyph(ctx, fontdesc->font, p->tos.gid, 0);
			bbox.y1 = fz_font_ascender(ctx, fontdesc->font);
		}
		else
		{
			fz_rect font_bbox = fz_font_bbox(ctx, fontdesc->font);
			bbox.x0 = font_bbox.x0;
			bbox.x1 = font_bbox.x1;
			bbox.y0 = 0;
			bbox.y1 = fz_advance_glyph(ctx, fontdesc->font, p->tos.gid, 1);
		}

		remove = p->filter->text_filter(ctx, p->filter->opaque, ucsbuf, ucslen, trm, ctm, bbox);
	}

	pdf_tos_move_after_char(ctx, &p->tos);

	return remove;
}

static void
filter_show_space(fz_context *ctx, pdf_filter_processor *p, float tadj)
{
	filter_gstate *gstate = p->gstate;
	pdf_font_desc *fontdesc = gstate->pending.text.font;

	if (fontdesc->wmode == 0)
		p->tos.tm = fz_pre_translate(p->tos.tm, tadj * gstate->pending.text.scale, 0);
	else
		p->tos.tm = fz_pre_translate(p->tos.tm, 0, tadj);
}

static void
walk_string(fz_context *ctx, int uni, int remove, editable_str *str)
{
	int rune;

	if (str->utf8 == NULL || str->pos == -1)
		return;

	do
	{
		char *s = &str->utf8[str->pos];
		size_t len;
		int n = fz_chartorune(&rune, s);
		if (rune == uni)
		{
			/* Match. Skip over that one. */
		}
		else if (uni == 32)
		{
			/* We don't care if we're given whitespace
			 * and it doesn't match the string. Don't
			 * skip forward. Nothing to remove. */
			break;
		}
		else if (rune == 32)
		{
			/* The string has a whitespace, and we
			 * don't match it; that's forgivable as
			 * PDF often misses out spaces. Remove this
			 * if we are removing stuff. */
		}
		else
		{
			/* Mismatch. No point in tracking through any more. */
			str->pos = -1;
			break;
		}
		if (remove)
		{
			len = strlen(s+n);
			memmove(s, s+n, len+1);
			str->edited = 1;
		}
		else
		{
			str->pos += n;
		}
	}
	while (rune != uni);
}

/* For a given character we've processed (removed or not)
 * consider it in the tag_record. Try and step over it in
 * the Alt or ActualText strings, removing if possible.
 * If we can't marry up the Alt/ActualText strings with
 * what we're meeting, just take the easy route and delete
 * the whole lot. */
static void
mcid_char_imp(fz_context *ctx, pdf_filter_processor *p, tag_record *tr, int uni, int remove)
{
	if (tr->mcid_obj == NULL)
		/* No object, or already deleted */
		return;

	if (remove)
	{
		/* Remove the expanded abbreviation, if there is one. */
		pdf_dict_del(ctx, tr->mcid_obj, PDF_NAME(E));
		/* Remove the structure title, if there is one. */
		pdf_dict_del(ctx, tr->mcid_obj, PDF_NAME(T));
	}

	/* Edit the Alt string */
	walk_string(ctx, uni, remove, &tr->alt);

	/* Edit the ActualText string */
	walk_string(ctx, uni, remove, &tr->actualtext);

	/* If we're removing a character, and either of the strings
	 * haven't matched up to what we were expecting, then just
	 * delete the whole string. */
	if (remove)
		remove = (tr->alt.pos == -1 || tr->actualtext.pos == -1);
	else if (tr->alt.pos >= 0 || tr->actualtext.pos >= 0)
	{
		/* The strings are making sense so far */
		remove = 0;
	}

	if (remove)
	{
		/* Anything else we have to err on the side of caution and
		 * delete everything that might leak info. */
		if (tr->actualtext.pos == -1)
			pdf_dict_del(ctx, tr->mcid_obj, PDF_NAME(ActualText));
		if (tr->alt.pos == -1)
			pdf_dict_del(ctx, tr->mcid_obj, PDF_NAME(Alt));
		pdf_drop_obj(ctx, tr->mcid_obj);
		tr->mcid_obj = NULL;
		fz_free(ctx, tr->alt.utf8);
		tr->alt.utf8 = NULL;
		fz_free(ctx, tr->actualtext.utf8);
		tr->actualtext.utf8 = NULL;
	}
}

/* For every character that is processed, consider that character in
 * every pending/current MCID. */
static void
mcid_char(fz_context *ctx, pdf_filter_processor *p, int uni, int remove)
{
	tag_record *tr  = p->pending_tags;

	for (tr = p->pending_tags; tr != NULL; tr = tr->prev)
		mcid_char_imp(ctx, p, tr, uni, remove);
	for (tr = p->current_tags; tr != NULL; tr = tr->prev)
		mcid_char_imp(ctx, p, tr, uni, remove);
}

static void
update_mcid(fz_context *ctx, pdf_filter_processor *p)
{
	tag_record *tag = p->current_tags;

	if (tag == NULL)
		return;
	if (tag->mcid_obj == NULL)
		return;
	if (tag->alt.edited)
		pdf_dict_put_text_string(ctx, tag->mcid_obj, PDF_NAME(Alt), tag->alt.utf8 ? tag->alt.utf8 : "");
	if (tag->actualtext.edited)
		pdf_dict_put_text_string(ctx, tag->mcid_obj, PDF_NAME(Alt), tag->actualtext.utf8 ? tag->actualtext.utf8 : "");
}

/* Process a string (from buf, of length len), from position *pos onwards.
 * Stop when we hit the end, or when we find a character to remove. The
 * caller will restart us again later. On exit, *pos = the point we got to,
 * *inc = The number of bytes to skip to step over the next character (unless
 * we hit the end).
 */
static void
filter_string_to_segment(fz_context *ctx, pdf_filter_processor *p, unsigned char *buf, size_t len, size_t *pos, int *inc, int *removed_space)
{
	filter_gstate *gstate = p->gstate;
	pdf_font_desc *fontdesc = gstate->pending.text.font;
	unsigned char *end = buf + len;
	unsigned int cpt;
	int cid;
	int remove;

	buf += *pos;

	*removed_space = 0;

	while (buf < end)
	{
		int uni;
		*inc = pdf_decode_cmap(fontdesc->encoding, buf, end, &cpt);
		buf += *inc;

		cid = pdf_lookup_cmap(fontdesc->encoding, cpt);
		if (cid < 0)
		{
			uni = FZ_REPLACEMENT_CHARACTER;
			fz_warn(ctx, "cannot encode character");
			remove = 0;
		}
		else
			remove = filter_show_char(ctx, p, cid, &uni);

		/* FIXME: Should check for marking/non-marking! For
		 * now assume space is the only non-marking. */
		if (cpt != 32)
		{
			if (remove)
				p->text_removed = 1;
			else
				p->text_sent = 1;
		}

		if (cpt == 32 && *inc == 1)
			filter_show_space(ctx, p, gstate->pending.text.word_space);

		/* For every character we process (whether we remove it
		 * or not), we consider any MCIDs that are in effect. */
		mcid_char(ctx, p, uni, remove);
		if (remove)
		{
			*removed_space = (cpt == 32 && *inc == 1);
			return;
		}
		*pos += *inc;
	}
}

static void
adjust_text(fz_context *ctx, pdf_filter_processor *p, float x, float y)
{
	float skip_dist = p->tos.fontdesc->wmode == 1 ? -y : -x;
	skip_dist = skip_dist / p->gstate->pending.text.size;
	p->Tm_adjust += skip_dist;
}

static void
adjust_for_removed_space(fz_context *ctx, pdf_filter_processor *p)
{
	filter_gstate *gstate = p->gstate;
	float adj = gstate->pending.text.word_space;
	adjust_text(ctx, p, adj * gstate->pending.text.scale, adj);
}

static void
flush_adjustment(fz_context *ctx, pdf_filter_processor *p)
{
	pdf_obj *arr;

	if (p->Tm_adjust == 0)
		return;

	filter_flush(ctx, p, FLUSH_ALL);
	arr = pdf_new_array(ctx, p->doc, 1);
	fz_try(ctx)
	{
		pdf_array_push_real(ctx, arr, p->Tm_adjust * 1000);
		if (p->chain->op_TJ)
			p->chain->op_TJ(ctx, p->chain, arr);
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, arr);
	fz_catch(ctx)
		fz_rethrow(ctx);

	p->Tm_adjust = 0;
}

static void
push_adjustment_to_array(fz_context *ctx, pdf_filter_processor *p, pdf_obj *arr)
{
	if (p->Tm_adjust == 0)
		return;
	pdf_array_push_real(ctx, arr, p->Tm_adjust * 1000);
	p->Tm_adjust = 0;
}

static void
filter_show_string(fz_context *ctx, pdf_filter_processor *p, unsigned char *buf, size_t len)
{
	filter_gstate *gstate = p->gstate;
	pdf_font_desc *fontdesc = gstate->pending.text.font;
	int inc, removed_space;
	size_t i;

	if (!fontdesc)
		return;

	p->tos.fontdesc = fontdesc;
	i = 0;
	while (i < len)
	{
		size_t start = i;
		filter_string_to_segment(ctx, p, buf, len, &i, &inc, &removed_space);
		if (start != i)
		{
			/* We have *some* chars to send at least */
			filter_flush(ctx, p, FLUSH_ALL);
			flush_adjustment(ctx, p);
			if (p->chain->op_Tj)
				p->chain->op_Tj(ctx, p->chain, (char *)buf+start, i-start);
		}
		if (i != len)
		{
			adjust_text(ctx, p, p->tos.char_tx, p->tos.char_ty);
			i += inc;
		}
		if (removed_space)
			adjust_for_removed_space(ctx, p);
	}
}

static void
filter_show_text(fz_context *ctx, pdf_filter_processor *p, pdf_obj *text)
{
	filter_gstate *gstate = p->gstate;
	pdf_font_desc *fontdesc = gstate->pending.text.font;
	int i, n;
	pdf_obj *new_arr;
	pdf_document *doc;

	if (!fontdesc)
		return;

	if (pdf_is_string(ctx, text))
	{
		filter_show_string(ctx, p, (unsigned char *)pdf_to_str_buf(ctx, text), pdf_to_str_len(ctx, text));
		return;
	}
	if (!pdf_is_array(ctx, text))
		return;

	p->tos.fontdesc = fontdesc;
	n = pdf_array_len(ctx, text);
	doc = pdf_get_bound_document(ctx, text);
	new_arr = pdf_new_array(ctx, doc, 4);
	fz_try(ctx)
	{
		for (i = 0; i < n; i++)
		{
			pdf_obj *item = pdf_array_get(ctx, text, i);
			if (pdf_is_string(ctx, item))
			{
				unsigned char *buf = (unsigned char *)pdf_to_str_buf(ctx, item);
				size_t len = pdf_to_str_len(ctx, item);
				size_t j = 0;
				int removed_space;
				while (j < len)
				{
					int inc;
					size_t start = j;
					filter_string_to_segment(ctx, p, buf, len, &j, &inc, &removed_space);
					if (start != j)
					{
						/* We have *some* chars to send at least */
						filter_flush(ctx, p, FLUSH_ALL);
						push_adjustment_to_array(ctx, p, new_arr);
						pdf_array_push_string(ctx, new_arr, (char *)buf+start, j-start);
					}
					if (j != len)
					{
						adjust_text(ctx, p, p->tos.char_tx, p->tos.char_ty);
						j += inc;
					}
					if (removed_space)
						adjust_for_removed_space(ctx, p);
				}
			}
			else
			{
				float tadj = - pdf_to_real(ctx, item) * gstate->pending.text.size * 0.001f;
				if (fontdesc->wmode == 0)
				{
					adjust_text(ctx, p, tadj, 0);
					p->tos.tm = fz_pre_translate(p->tos.tm, tadj * p->gstate->pending.text.scale, 0);
				}
				else
				{
					adjust_text(ctx, p, 0, tadj);
					p->tos.tm = fz_pre_translate(p->tos.tm, 0, tadj);
				}
			}
		}
		if (p->chain->op_TJ && pdf_array_len(ctx, new_arr))
			p->chain->op_TJ(ctx, p->chain, new_arr);
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, new_arr);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

/* general graphics state */

static void
pdf_filter_w(fz_context *ctx, pdf_processor *proc, float linewidth)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);

	if (p->gstate->empty_clip_region)
		return;

	gstate->pending.stroke.linewidth = linewidth;
}

static void
pdf_filter_j(fz_context *ctx, pdf_processor *proc, int linejoin)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);

	if (p->gstate->empty_clip_region)
		return;

	gstate->pending.stroke.linejoin = linejoin;
}

static void
pdf_filter_J(fz_context *ctx, pdf_processor *proc, int linecap)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);

	if (p->gstate->empty_clip_region)
		return;

	gstate->pending.stroke.linecap = linecap;
}

static void
pdf_filter_M(fz_context *ctx, pdf_processor *proc, float miterlimit)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);

	if (p->gstate->empty_clip_region)
		return;

	gstate->pending.stroke.miterlimit = miterlimit;
}

static void
pdf_filter_d(fz_context *ctx, pdf_processor *proc, pdf_obj *array, float phase)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_d)
		p->chain->op_d(ctx, p->chain, array, phase);
}

static void
pdf_filter_ri(fz_context *ctx, pdf_processor *proc, const char *intent)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_ri)
		p->chain->op_ri(ctx, p->chain, intent);
}

static void
pdf_filter_gs_OP(fz_context *ctx, pdf_processor *proc, int b)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_gs_OP)
		p->chain->op_gs_OP(ctx, p->chain, b);
}

static void
pdf_filter_gs_op(fz_context *ctx, pdf_processor *proc, int b)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_gs_op)
		p->chain->op_gs_op(ctx, p->chain, b);
}

static void
pdf_filter_gs_OPM(fz_context *ctx, pdf_processor *proc, int i)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_gs_OPM)
		p->chain->op_gs_OPM(ctx, p->chain, i);
}

static void
pdf_filter_gs_UseBlackPtComp(fz_context *ctx, pdf_processor *proc, pdf_obj *name)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_gs_UseBlackPtComp)
		p->chain->op_gs_UseBlackPtComp(ctx, p->chain, name);
}

static void
pdf_filter_i(fz_context *ctx, pdf_processor *proc, float flatness)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_i)
		p->chain->op_i(ctx, p->chain, flatness);
}

static void
pdf_filter_gs_begin(fz_context *ctx, pdf_processor *proc, const char *name, pdf_obj *extgstate)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_ALL);
	if (p->chain->op_gs_begin)
		p->chain->op_gs_begin(ctx, p->chain, name, extgstate);
	copy_resource(ctx, p, PDF_NAME(ExtGState), name);
}

static void
pdf_filter_gs_BM(fz_context *ctx, pdf_processor *proc, const char *blendmode)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	if (p->chain->op_gs_BM)
		p->chain->op_gs_BM(ctx, p->chain, blendmode);
}

static void
pdf_filter_gs_CA(fz_context *ctx, pdf_processor *proc, float alpha)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	if (p->chain->op_gs_CA)
		p->chain->op_gs_CA(ctx, p->chain, alpha);
}

static void
pdf_filter_gs_ca(fz_context *ctx, pdf_processor *proc, float alpha)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	if (p->chain->op_gs_ca)
		p->chain->op_gs_ca(ctx, p->chain, alpha);
}

static void
pdf_filter_gs_SMask(fz_context *ctx, pdf_processor *proc, pdf_obj *smask, pdf_obj *page_resources, float *bc, int luminosity)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	if (p->chain->op_gs_SMask)
		p->chain->op_gs_SMask(ctx, p->chain, smask, page_resources, bc, luminosity);
}

static void
pdf_filter_gs_end(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	if (p->chain->op_gs_end)
		p->chain->op_gs_end(ctx, p->chain);
}

/* special graphics state */

static void
pdf_filter_q(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_push(ctx, p);
}

static void
pdf_filter_cm(fz_context *ctx, pdf_processor *proc, float a, float b, float c, float d, float e, float f)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);
	fz_matrix ctm;

	if (p->gstate->empty_clip_region)
		return;

	/* If we're being given an identity matrix, don't bother sending it */
	if (a == 1 && b == 0 && c == 0 && d == 1 && e == 0 && f == 0)
		return;

	ctm.a = a;
	ctm.b = b;
	ctm.c = c;
	ctm.d = d;
	ctm.e = e;
	ctm.f = f;

	gstate->pending.ctm = fz_concat(ctm, gstate->pending.ctm);
}

/* path construction */

static void
pdf_filter_m(fz_context *ctx, pdf_processor *proc, float x, float y)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_CTM);
	if (p->chain->op_m)
		p->chain->op_m(ctx, p->chain, x, y);
}

static void
pdf_filter_l(fz_context *ctx, pdf_processor *proc, float x, float y)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_CTM);
	if (p->chain->op_l)
		p->chain->op_l(ctx, p->chain, x, y);
}

static void
pdf_filter_c(fz_context *ctx, pdf_processor *proc, float x1, float y1, float x2, float y2, float x3, float y3)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_CTM);
	if (p->chain->op_c)
		p->chain->op_c(ctx, p->chain, x1, y1, x2, y2, x3, y3);
}

static void
pdf_filter_v(fz_context *ctx, pdf_processor *proc, float x2, float y2, float x3, float y3)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_CTM);
	if (p->chain->op_v)
		p->chain->op_v(ctx, p->chain, x2, y2, x3, y3);
}

static void
pdf_filter_y(fz_context *ctx, pdf_processor *proc, float x1, float y1, float x3, float y3)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_CTM);
	if (p->chain->op_y)
		p->chain->op_y(ctx, p->chain, x1, y1, x3, y3);
}

static void
pdf_filter_h(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_CTM);
	if (p->chain->op_h)
		p->chain->op_h(ctx, p->chain);
}

static void
pdf_filter_re(fz_context *ctx, pdf_processor *proc, float x, float y, float w, float h)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_CTM);
	if (p->chain->op_re)
		p->chain->op_re(ctx, p->chain, x, y, w, h);
}

/* path painting */

static void
pdf_filter_S(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_STROKE);
	if (p->chain->op_S)
		p->chain->op_S(ctx, p->chain);
}

static void
pdf_filter_s(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_STROKE);
	if (p->chain->op_s)
		p->chain->op_s(ctx, p->chain);
}

static void
pdf_filter_F(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_FILL);
	if (p->gstate->empty_clip_region)
		return;
	if (p->chain->op_F)
		p->chain->op_F(ctx, p->chain);
}

static void
pdf_filter_f(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_FILL);
	if (p->chain->op_f)
		p->chain->op_f(ctx, p->chain);
}

static void
pdf_filter_fstar(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_FILL);
	if (p->chain->op_fstar)
		p->chain->op_fstar(ctx, p->chain);
}

static void
pdf_filter_B(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_ALL);
	if (p->chain->op_B)
		p->chain->op_B(ctx, p->chain);
}

static void
pdf_filter_Bstar(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_ALL);
	if (p->chain->op_Bstar)
		p->chain->op_Bstar(ctx, p->chain);
}

static void
pdf_filter_b(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_ALL);
	if (p->chain->op_b)
		p->chain->op_b(ctx, p->chain);
}

static void
pdf_filter_bstar(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_ALL);
	if (p->chain->op_bstar)
		p->chain->op_bstar(ctx, p->chain);
}

static void
pdf_filter_n(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_CTM);
	if (p->chain->op_n)
		p->chain->op_n(ctx, p->chain);
}

/* clipping paths */

static void
pdf_filter_W(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_CTM);
	if (p->chain->op_W)
		p->chain->op_W(ctx, p->chain);
}

static void
pdf_filter_Wstar(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_CTM);
	if (p->chain->op_Wstar)
		p->chain->op_Wstar(ctx, p->chain);
}

/* text objects */

static void
pdf_filter_BT(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	p->tos.tm = fz_identity;
	p->tos.tlm = fz_identity;
	p->BT_pending = 1;
	p->text_sent = 0;
	p->text_removed = 0;
}

static void
pdf_filter_ET(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	if (!p->BT_pending)
	{
		filter_flush(ctx, p, 0);
		if (p->chain->op_ET)
			p->chain->op_ET(ctx, p->chain);
		p->in_BT = 0;
	}
	if ((p->gstate->pending.text.render & 4) && p->text_removed && !p->text_sent)
	{
		/* We've just had an empty (or non-marking) BT/ET, where clipping is
		 * enabled, and previously it was non-empty. This means we've changed
		 * it from a finite clip path, to something that doesn't change the
		 * clip path at all. We actually want it to be an empty clip path,
		 * but we can't easily achieve that. So we have to do the clipping
		 * ourselves. */
		p->gstate->empty_clip_region = 1;
	}
	p->BT_pending = 0;
	if (p->filter->after_text_object)
	{
		fz_matrix ctm;
		ctm = fz_concat(p->gstate->pending.ctm, p->gstate->sent.ctm);
		ctm = fz_concat(ctm, p->transform);
		if (p->chain->op_q)
			p->chain->op_q(ctx, p->chain);
		p->filter->after_text_object(ctx, p->filter->opaque, p->doc, p->chain, ctm);
		if (p->chain->op_Q)
			p->chain->op_Q(ctx, p->chain);
	}
}

static void
pdf_filter_Q(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	filter_flush(ctx, p, FLUSH_TEXT);
	if (p->in_BT)
		pdf_filter_ET(ctx, proc);
	filter_pop(ctx, p);
}

/* text state */

static void
pdf_filter_Tc(fz_context *ctx, pdf_processor *proc, float charspace)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	p->gstate->pending.text.char_space = charspace;
}

static void
pdf_filter_Tw(fz_context *ctx, pdf_processor *proc, float wordspace)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	p->gstate->pending.text.word_space = wordspace;
}

static void
pdf_filter_Tz(fz_context *ctx, pdf_processor *proc, float scale)
{
	/* scale is as written in the file. It is 100 times smaller
	 * in the gstate. */
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	p->gstate->pending.text.scale = scale / 100;
}

static void
pdf_filter_TL(fz_context *ctx, pdf_processor *proc, float leading)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	p->gstate->pending.text.leading = leading;
}

static void
pdf_filter_Tf(fz_context *ctx, pdf_processor *proc, const char *name, pdf_font_desc *font, float size)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	fz_free(ctx, p->font_name);
	p->font_name = NULL;
	p->font_name = name ? fz_strdup(ctx, name) : NULL;
	pdf_drop_font(ctx, p->gstate->pending.text.font);
	p->gstate->pending.text.font = pdf_keep_font(ctx, font);
	p->gstate->pending.text.size = size;
	copy_resource(ctx, p, PDF_NAME(Font), name);
}

static void
pdf_filter_Tr(fz_context *ctx, pdf_processor *proc, int render)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	p->gstate->pending.text.render = render;
}

static void
pdf_filter_Ts(fz_context *ctx, pdf_processor *proc, float rise)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	p->gstate->pending.text.rise = rise;
}

/* text positioning */

static void
pdf_filter_Td(fz_context *ctx, pdf_processor *proc, float tx, float ty)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	p->Tm_adjust = 0;
	pdf_tos_translate(&p->tos, tx, ty);
	if (p->Tm_pending)
		return; /* Exit, just with Tm_pending */
	if (p->Td_pending)
		tx += p->Td_value.x, ty += p->Td_value.y;
	p->Td_value.x = tx;
	p->Td_value.y = ty;
	p->Td_pending = 1;
}

static void
pdf_filter_TD(fz_context *ctx, pdf_processor *proc, float tx, float ty)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	p->gstate->pending.text.leading = -ty;
	pdf_filter_Td(ctx, proc, tx, ty);
}

static void
pdf_filter_Tm(fz_context *ctx, pdf_processor *proc, float a, float b, float c, float d, float e, float f)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	pdf_tos_set_matrix(&p->tos, a, b, c, d, e, f);
	p->Tm_pending = 1;
	p->Td_pending = 0;
	p->Tm_adjust = 0;
}

static void
pdf_filter_Tstar(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	p->Tm_adjust = 0;
	filter_flush(ctx, p, FLUSH_ALL);
	pdf_tos_newline(&p->tos, p->gstate->pending.text.leading);
	/* If Tm_pending, then just adjusting the matrix (as
	 * pdf_tos_newline has done) is enough. Otherwise we
	 * need to actually call the operator. */
	if (!p->Tm_pending && p->chain->op_Tstar)
		p->chain->op_Tstar(ctx, p->chain);
}

/* text showing */

static void
pdf_filter_TJ(fz_context *ctx, pdf_processor *proc, pdf_obj *array)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_show_text(ctx, p, array);
}

static void
pdf_filter_Tj(fz_context *ctx, pdf_processor *proc, char *str, size_t len)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_show_string(ctx, p, (unsigned char *)str, len);
}

static void
pdf_filter_squote(fz_context *ctx, pdf_processor *proc, char *str, size_t len)
{
	/* Note, we convert all T' operators to (maybe) a T* and a Tj */
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	/* need to flush text state and clear adjustment before we emit a newline */
	p->Tm_adjust = 0;
	filter_flush(ctx, p, FLUSH_ALL);

	pdf_tos_newline(&p->tos, p->gstate->pending.text.leading);
	/* If Tm_pending, then just adjusting the matrix (as
	 * pdf_tos_newline has done) is enough. Otherwise we
	 * need to do it manually. */
	if (!p->Tm_pending && p->chain->op_Tstar)
		p->chain->op_Tstar(ctx, p->chain);
	filter_show_string(ctx, p, (unsigned char *)str, len);
}

static void
pdf_filter_dquote(fz_context *ctx, pdf_processor *proc, float aw, float ac, char *str, size_t len)
{
	/* Note, we convert all T" operators to (maybe) a T*,
	 * (maybe) Tc, (maybe) Tw and a Tj. */
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	/* need to flush text state and clear adjustment before we emit a newline */
	p->Tm_adjust = 0;
	filter_flush(ctx, p, FLUSH_ALL);

	p->gstate->pending.text.word_space = aw;
	p->gstate->pending.text.char_space = ac;
	pdf_tos_newline(&p->tos, p->gstate->pending.text.leading);
	/* If Tm_pending, then just adjusting the matrix (as
	 * pdf_tos_newline has done) is enough. Otherwise we
	 * need to do it manually. */
	if (!p->Tm_pending && p->chain->op_Tstar)
		p->chain->op_Tstar(ctx, p->chain);
	filter_show_string(ctx, p, (unsigned char*)str, len);
}

/* type 3 fonts */

static void
pdf_filter_d0(fz_context *ctx, pdf_processor *proc, float wx, float wy)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_d0)
		p->chain->op_d0(ctx, p->chain, wx, wy);
}

static void
pdf_filter_d1(fz_context *ctx, pdf_processor *proc, float wx, float wy, float llx, float lly, float urx, float ury)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_d1)
		p->chain->op_d1(ctx, p->chain, wx, wy, llx, lly, urx, ury);
}

/* color */

static void
set_default_cs_values(pdf_filter_gstate_sc *sc, const char *name, fz_colorspace *cs)
{
	int n = cs ? cs->n : 0;
	int i;
	if (strcmp(name, "Separation") == 0 || strcmp(name, "DeviceN") == 0) {
		for (i = 0; i < n; ++i)
			sc->c[i] = 1;
	}
	else if (strcmp(name, "DeviceGray") == 0 ||
		strcmp(name, "DeviceRGB") == 0 ||
		strcmp(name, "CalGray") == 0 ||
		strcmp(name, "CalRGB") == 0 ||
		strcmp(name, "Indexed") == 0)
	{
		for (i = 0; i < n; ++i)
			sc->c[i] = 0;
	}
	else if (strcmp(name, "DeviceCMYK") == 0)
	{
		sc->c[0] = 0;
		sc->c[1] = 0;
		sc->c[2] = 0;
		sc->c[3] = 1;
	}
	else if (strcmp(name, "Lab") == 0 ||
		strcmp(name, "ICCBased") == 0)
	{
		/* Really we should clamp c[i] to the appropriate range. */
		for (i = 0; i < n; ++i)
			sc->c[i] = 0;
	}
	else
		return;
	sc->pat = NULL;
	sc->shd = NULL;
	sc->name[0] = 0;
	sc->n = n;
}

static void
pdf_filter_CS(fz_context *ctx, pdf_processor *proc, const char *name, fz_colorspace *cs)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);

	if (p->gstate->empty_clip_region)
		return;

	fz_strlcpy(gstate->pending.CS.name, name, sizeof gstate->pending.CS.name);
	gstate->pending.CS.cs = cs;
	copy_resource(ctx, p, PDF_NAME(ColorSpace), name);
	set_default_cs_values(&gstate->pending.SC, name, cs);
}

static void
pdf_filter_cs(fz_context *ctx, pdf_processor *proc, const char *name, fz_colorspace *cs)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);

	if (p->gstate->empty_clip_region)
		return;

	fz_strlcpy(gstate->pending.cs.name, name, sizeof gstate->pending.cs.name);
	gstate->pending.cs.cs = cs;
	copy_resource(ctx, p, PDF_NAME(ColorSpace), name);
	set_default_cs_values(&gstate->pending.sc, name, cs);
}

static void
pdf_filter_SC_pattern(fz_context *ctx, pdf_processor *proc, const char *name, pdf_pattern *pat, int n, float *color)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);
	int i;

	if (p->gstate->empty_clip_region)
		return;

	fz_strlcpy(gstate->pending.SC.name, name, sizeof gstate->pending.SC.name);
	gstate->pending.SC.pat = pat;
	gstate->pending.SC.shd = NULL;
	gstate->pending.SC.n = n;
	for (i = 0; i < n; ++i)
		gstate->pending.SC.c[i] = color[i];
	copy_resource(ctx, p, PDF_NAME(Pattern), name);
}

static void
pdf_filter_sc_pattern(fz_context *ctx, pdf_processor *proc, const char *name, pdf_pattern *pat, int n, float *color)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);
	int i;

	if (p->gstate->empty_clip_region)
		return;

	fz_strlcpy(gstate->pending.sc.name, name, sizeof gstate->pending.sc.name);
	gstate->pending.sc.pat = pat;
	gstate->pending.sc.shd = NULL;
	gstate->pending.sc.n = n;
	for (i = 0; i < n; ++i)
		gstate->pending.sc.c[i] = color[i];
	copy_resource(ctx, p, PDF_NAME(Pattern), name);
}

static void
pdf_filter_SC_shade(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);

	if (p->gstate->empty_clip_region)
		return;

	fz_strlcpy(gstate->pending.SC.name, name, sizeof gstate->pending.SC.name);
	gstate->pending.SC.pat = NULL;
	gstate->pending.SC.shd = shade;
	gstate->pending.SC.n = 0;
	copy_resource(ctx, p, PDF_NAME(Pattern), name);
}

static void
pdf_filter_sc_shade(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);

	if (p->gstate->empty_clip_region)
		return;

	fz_strlcpy(gstate->pending.sc.name, name, sizeof gstate->pending.sc.name);
	gstate->pending.sc.pat = NULL;
	gstate->pending.sc.shd = shade;
	gstate->pending.sc.n = 0;
	copy_resource(ctx, p, PDF_NAME(Pattern), name);
}

static void
pdf_filter_SC_color(fz_context *ctx, pdf_processor *proc, int n, float *color)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);
	int i;

	if (p->gstate->empty_clip_region)
		return;

	gstate->pending.SC.name[0] = 0;
	gstate->pending.SC.pat = NULL;
	gstate->pending.SC.shd = NULL;
	gstate->pending.SC.n = n;
	for (i = 0; i < n; ++i)
		gstate->pending.SC.c[i] = color[i];
}

static void
pdf_filter_sc_color(fz_context *ctx, pdf_processor *proc, int n, float *color)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gstate = gstate_to_update(ctx, p);
	int i;

	if (p->gstate->empty_clip_region)
		return;

	gstate->pending.sc.name[0] = 0;
	gstate->pending.sc.pat = NULL;
	gstate->pending.sc.shd = NULL;
	gstate->pending.sc.n = n;
	for (i = 0; i < n; ++i)
		gstate->pending.sc.c[i] = color[i];
}

static void
pdf_filter_G(fz_context *ctx, pdf_processor *proc, float g)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	float color[1] = { g };

	if (p->gstate->empty_clip_region)
		return;

	pdf_filter_CS(ctx, proc, "DeviceGray", fz_device_gray(ctx));
	pdf_filter_SC_color(ctx, proc, 1, color);
}

static void
pdf_filter_g(fz_context *ctx, pdf_processor *proc, float g)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	float color[1] = { g };

	if (p->gstate->empty_clip_region)
		return;

	pdf_filter_cs(ctx, proc, "DeviceGray", fz_device_gray(ctx));
	pdf_filter_sc_color(ctx, proc, 1, color);
}

static void
pdf_filter_RG(fz_context *ctx, pdf_processor *proc, float r, float g, float b)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	float color[3] = { r, g, b };

	if (p->gstate->empty_clip_region)
		return;

	pdf_filter_CS(ctx, proc, "DeviceRGB", fz_device_rgb(ctx));
	pdf_filter_SC_color(ctx, proc, 3, color);
}

static void
pdf_filter_rg(fz_context *ctx, pdf_processor *proc, float r, float g, float b)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	float color[3] = { r, g, b };

	if (p->gstate->empty_clip_region)
		return;

	pdf_filter_cs(ctx, proc, "DeviceRGB", fz_device_rgb(ctx));
	pdf_filter_sc_color(ctx, proc, 3, color);
}

static void
pdf_filter_K(fz_context *ctx, pdf_processor *proc, float c, float m, float y, float k)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	float color[4] = { c, m, y, k };

	if (p->gstate->empty_clip_region)
		return;

	pdf_filter_CS(ctx, proc, "DeviceCMYK", fz_device_cmyk(ctx));
	pdf_filter_SC_color(ctx, proc, 4, color);
}

static void
pdf_filter_k(fz_context *ctx, pdf_processor *proc, float c, float m, float y, float k)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	float color[4] = { c, m, y, k };

	if (p->gstate->empty_clip_region)
		return;

	pdf_filter_cs(ctx, proc, "DeviceCMYK", fz_device_cmyk(ctx));
	pdf_filter_sc_color(ctx, proc, 4, color);
}

/* shadings, images, xobjects */

static void
pdf_filter_BI(fz_context *ctx, pdf_processor *proc, fz_image *image, const char *colorspace)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_ALL);
	if (p->chain->op_BI)
	{
		if (p->filter->image_filter)
		{
			fz_matrix ctm = fz_concat(p->gstate->sent.ctm, p->transform);
			image = p->filter->image_filter(ctx, p->filter->opaque, ctm, "<inline>", image);
			if (image)
			{
				fz_try(ctx)
					p->chain->op_BI(ctx, p->chain, image, colorspace);
				fz_always(ctx)
					fz_drop_image(ctx, image);
				fz_catch(ctx)
					fz_rethrow(ctx);
			}
		}
		else
		{
			p->chain->op_BI(ctx, p->chain, image, colorspace);
		}
	}
}

static void
pdf_filter_sh(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_ALL);
	if (p->chain->op_sh)
		p->chain->op_sh(ctx, p->chain, name, shade);
	copy_resource(ctx, p, PDF_NAME(Shading), name);
}

static void
pdf_filter_Do_image(fz_context *ctx, pdf_processor *proc, const char *name, fz_image *image)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	fz_image *new_image;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_ALL);
	if (p->chain->op_Do_image)
	{
		if (p->filter->image_filter)
		{
			fz_matrix ctm = fz_concat(p->gstate->sent.ctm, p->transform);
			new_image = p->filter->image_filter(ctx, p->filter->opaque, ctm, name, image);
		}
		else
		{
			new_image = image;
		}

		if (new_image == image)
		{
			if (p->filter->instance_forms)
			{
				/* Make up a unique name when instancing forms so we don't accidentally clash. */
				char buf[40];
				pdf_obj *obj = pdf_dict_gets(ctx, pdf_dict_get(ctx, p->old_rdb, PDF_NAME(XObject)), name);
				create_resource_name(ctx, p, PDF_NAME(XObject), "Im", buf, sizeof buf);
				add_resource(ctx, p, PDF_NAME(XObject), buf, obj);
				p->chain->op_Do_image(ctx, p->chain, buf, image);
			}
			else
			{
				copy_resource(ctx, p, PDF_NAME(XObject), name);
				p->chain->op_Do_image(ctx, p->chain, name, image);
			}
		}
		else if (new_image != NULL)
		{
			pdf_obj *obj = NULL;
			fz_var(obj);
			fz_try(ctx)
			{
				char buf[40];
				create_resource_name(ctx, p, PDF_NAME(XObject), "Im", buf, sizeof buf);
				obj = pdf_add_image(ctx, p->doc, new_image);
				add_resource(ctx, p, PDF_NAME(XObject), buf, obj);
				p->chain->op_Do_image(ctx, p->chain, buf, new_image);
			}
			fz_always(ctx)
			{
				pdf_drop_obj(ctx, obj);
				fz_drop_image(ctx, new_image);
			}
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
	}
}

static void
pdf_filter_Do_form(fz_context *ctx, pdf_processor *proc, const char *name, pdf_obj *xobj, pdf_obj *page_resources)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	fz_matrix transform;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, FLUSH_ALL);

	if (p->filter->instance_forms)
	{
		/* Copy an instance of the form with a new unique name. */
		pdf_obj *new_xobj;
		char buf[40];
		create_resource_name(ctx, p, PDF_NAME(XObject), "Fm", buf, sizeof buf);
		transform = fz_concat(p->gstate->sent.ctm, p->transform);
		new_xobj = pdf_filter_xobject_instance(ctx, xobj, page_resources, transform, p->filter, NULL);
		fz_try(ctx)
		{
			add_resource(ctx, p, PDF_NAME(XObject), buf, new_xobj);
			if (p->chain->op_Do_form)
				p->chain->op_Do_form(ctx, p->chain, buf, new_xobj, page_resources);
		}
		fz_always(ctx)
			pdf_drop_obj(ctx, new_xobj);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
	else
	{
		copy_resource(ctx, p, PDF_NAME(XObject), name);
		if (p->chain->op_Do_form)
			p->chain->op_Do_form(ctx, p->chain, name, xobj, page_resources);
	}
}

/* marked content */

static void
pdf_filter_MP(fz_context *ctx, pdf_processor *proc, const char *tag)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_MP)
		p->chain->op_MP(ctx, p->chain, tag);
}

static void
pdf_filter_DP(fz_context *ctx, pdf_processor *proc, const char *tag, pdf_obj *raw, pdf_obj *cooked)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	if (p->gstate->empty_clip_region)
		return;

	filter_flush(ctx, p, 0);
	if (p->chain->op_DP)
		p->chain->op_DP(ctx, p->chain, tag, raw, cooked);
}

static void
pdf_filter_BMC(fz_context *ctx, pdf_processor *proc, const char *tag)
{
	/* Create a tag, and push it onto pending_tags. If it gets
	 * flushed to the stream, it'll be moved from there onto
	 * current_tags. */
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	tag_record *bmc = fz_malloc_struct(ctx, tag_record);

	fz_try(ctx)
		bmc->tag = fz_strdup(ctx, tag);
	fz_catch(ctx)
	{
		fz_free(ctx, bmc);
		fz_rethrow(ctx);
	}
	bmc->prev = p->pending_tags;
	p->pending_tags = bmc;
}

static void
pdf_filter_BDC(fz_context *ctx, pdf_processor *proc, const char *tag, pdf_obj *raw, pdf_obj *cooked)
{
	/* Create a tag, and push it onto pending_tags. If it gets
	 * flushed to the stream, it'll be moved from there onto
	 * current_tags. */
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	tag_record *bdc = fz_malloc_struct(ctx, tag_record);
	pdf_obj *mcid;
	pdf_obj *str;

	fz_try(ctx)
	{
		bdc->bdc = 1;
		bdc->tag = fz_strdup(ctx, tag);
		bdc->raw = pdf_keep_obj(ctx, raw);
		bdc->cooked = pdf_keep_obj(ctx, raw);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, bdc->tag);
		pdf_drop_obj(ctx, bdc->raw);
		pdf_drop_obj(ctx, bdc->cooked);
		fz_free(ctx, bdc);
		fz_rethrow(ctx);
	}
	bdc->prev = p->pending_tags;
	p->pending_tags = bdc;

	/* Look to see if this has an mcid object */
	mcid = pdf_dict_get(ctx, cooked, PDF_NAME(MCID));
	if (!pdf_is_number(ctx, mcid))
		return;
	bdc->mcid_num = pdf_to_int(ctx, mcid);
	bdc->mcid_obj = pdf_keep_obj(ctx, pdf_array_get(ctx, p->structarray, bdc->mcid_num));
	str = pdf_dict_get(ctx, bdc->mcid_obj, PDF_NAME(Alt));
	if (str)
		bdc->alt.utf8 = pdf_new_utf8_from_pdf_string_obj(ctx, str);
	str = pdf_dict_get(ctx, bdc->mcid_obj, PDF_NAME(ActualText));
	if (str)
		bdc->actualtext.utf8 = pdf_new_utf8_from_pdf_string_obj(ctx, str);
}

/* Bin the topmost (most recent) tag from a tag list. */
static void
pop_tag(fz_context *ctx, pdf_filter_processor *p, tag_record **tags)
{
	tag_record *tag = *tags;

	if (tag == NULL)
		return;
	*tags = tag->prev;
	fz_free(ctx, tag->tag);
	if (tag->bdc)
	{
		pdf_drop_obj(ctx, tag->raw);
		pdf_drop_obj(ctx, tag->cooked);
	}
	fz_free(ctx, tag->alt.utf8);
	fz_free(ctx, tag->actualtext.utf8);
	pdf_drop_obj(ctx, tag->mcid_obj);
	fz_free(ctx, tag);
}

static void
pdf_filter_EMC(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	/* If we have any pending tags, pop one of those. If not,
	 * pop one of the current ones, and pass the EMC on. */
	if (p->pending_tags != NULL)
		pop_tag(ctx, p, &p->pending_tags);
	else if (p->current_tags)
	{
		update_mcid(ctx, p);
		copy_resource(ctx, p, PDF_NAME(Properties), pdf_to_name(ctx, p->current_tags->raw));
		pop_tag(ctx, p, &p->current_tags);
		if (p->chain->op_EMC)
			p->chain->op_EMC(ctx, p->chain);
	}
}

/* compatibility */

static void
pdf_filter_BX(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	filter_flush(ctx, p, 0);
	if (p->chain->op_BX)
		p->chain->op_BX(ctx, p->chain);
}

static void
pdf_filter_EX(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;

	filter_flush(ctx, p, 0);
	if (p->chain->op_EX)
		p->chain->op_EX(ctx, p->chain);
}

static void
pdf_filter_END(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_flush(ctx, p, FLUSH_TEXT);
	if (p->chain->op_END)
		p->chain->op_END(ctx, p->chain);
}

static void
pdf_close_filter_processor(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	while (!filter_pop(ctx, p))
	{
		/* Nothing to do in the loop, all work done above */
	}
}

static void
pdf_drop_filter_processor(fz_context *ctx, pdf_processor *proc)
{
	pdf_filter_processor *p = (pdf_filter_processor*)proc;
	filter_gstate *gs = p->gstate;
	while (gs)
	{
		filter_gstate *next = gs->next;
		pdf_drop_font(ctx, gs->pending.text.font);
		pdf_drop_font(ctx, gs->sent.text.font);
		fz_free(ctx, gs);
		gs = next;
	}
	while (p->pending_tags)
		pop_tag(ctx, p, &p->pending_tags);
	while (p->current_tags)
		pop_tag(ctx, p, &p->current_tags);
	pdf_drop_obj(ctx, p->structarray);
	pdf_drop_document(ctx, p->doc);
	fz_free(ctx, p->font_name);
}

pdf_processor *
pdf_new_filter_processor(
	fz_context *ctx,
	pdf_document *doc,
	pdf_processor *chain,
	pdf_obj *old_rdb,
	pdf_obj *new_rdb,
	int structparents,
	fz_matrix transform,
	pdf_filter_options *filter)
{
	pdf_filter_processor *proc = pdf_new_processor(ctx, sizeof *proc);
	{
		proc->super.close_processor = pdf_close_filter_processor;
		proc->super.drop_processor = pdf_drop_filter_processor;

		/* general graphics state */
		proc->super.op_w = pdf_filter_w;
		proc->super.op_j = pdf_filter_j;
		proc->super.op_J = pdf_filter_J;
		proc->super.op_M = pdf_filter_M;
		proc->super.op_d = pdf_filter_d;
		proc->super.op_ri = pdf_filter_ri;
		proc->super.op_i = pdf_filter_i;
		proc->super.op_gs_begin = pdf_filter_gs_begin;
		proc->super.op_gs_end = pdf_filter_gs_end;

		/* transparency graphics state */
		proc->super.op_gs_BM = pdf_filter_gs_BM;
		proc->super.op_gs_CA = pdf_filter_gs_CA;
		proc->super.op_gs_ca = pdf_filter_gs_ca;
		proc->super.op_gs_SMask = pdf_filter_gs_SMask;

		/* special graphics state */
		proc->super.op_q = pdf_filter_q;
		proc->super.op_Q = pdf_filter_Q;
		proc->super.op_cm = pdf_filter_cm;

		/* path construction */
		proc->super.op_m = pdf_filter_m;
		proc->super.op_l = pdf_filter_l;
		proc->super.op_c = pdf_filter_c;
		proc->super.op_v = pdf_filter_v;
		proc->super.op_y = pdf_filter_y;
		proc->super.op_h = pdf_filter_h;
		proc->super.op_re = pdf_filter_re;

		/* path painting */
		proc->super.op_S = pdf_filter_S;
		proc->super.op_s = pdf_filter_s;
		proc->super.op_F = pdf_filter_F;
		proc->super.op_f = pdf_filter_f;
		proc->super.op_fstar = pdf_filter_fstar;
		proc->super.op_B = pdf_filter_B;
		proc->super.op_Bstar = pdf_filter_Bstar;
		proc->super.op_b = pdf_filter_b;
		proc->super.op_bstar = pdf_filter_bstar;
		proc->super.op_n = pdf_filter_n;

		/* clipping paths */
		proc->super.op_W = pdf_filter_W;
		proc->super.op_Wstar = pdf_filter_Wstar;

		/* text objects */
		proc->super.op_BT = pdf_filter_BT;
		proc->super.op_ET = pdf_filter_ET;

		/* text state */
		proc->super.op_Tc = pdf_filter_Tc;
		proc->super.op_Tw = pdf_filter_Tw;
		proc->super.op_Tz = pdf_filter_Tz;
		proc->super.op_TL = pdf_filter_TL;
		proc->super.op_Tf = pdf_filter_Tf;
		proc->super.op_Tr = pdf_filter_Tr;
		proc->super.op_Ts = pdf_filter_Ts;

		/* text positioning */
		proc->super.op_Td = pdf_filter_Td;
		proc->super.op_TD = pdf_filter_TD;
		proc->super.op_Tm = pdf_filter_Tm;
		proc->super.op_Tstar = pdf_filter_Tstar;

		/* text showing */
		proc->super.op_TJ = pdf_filter_TJ;
		proc->super.op_Tj = pdf_filter_Tj;
		proc->super.op_squote = pdf_filter_squote;
		proc->super.op_dquote = pdf_filter_dquote;

		/* type 3 fonts */
		proc->super.op_d0 = pdf_filter_d0;
		proc->super.op_d1 = pdf_filter_d1;

		/* color */
		proc->super.op_CS = pdf_filter_CS;
		proc->super.op_cs = pdf_filter_cs;
		proc->super.op_SC_color = pdf_filter_SC_color;
		proc->super.op_sc_color = pdf_filter_sc_color;
		proc->super.op_SC_pattern = pdf_filter_SC_pattern;
		proc->super.op_sc_pattern = pdf_filter_sc_pattern;
		proc->super.op_SC_shade = pdf_filter_SC_shade;
		proc->super.op_sc_shade = pdf_filter_sc_shade;

		proc->super.op_G = pdf_filter_G;
		proc->super.op_g = pdf_filter_g;
		proc->super.op_RG = pdf_filter_RG;
		proc->super.op_rg = pdf_filter_rg;
		proc->super.op_K = pdf_filter_K;
		proc->super.op_k = pdf_filter_k;

		/* shadings, images, xobjects */
		proc->super.op_BI = pdf_filter_BI;
		proc->super.op_sh = pdf_filter_sh;
		proc->super.op_Do_image = pdf_filter_Do_image;
		proc->super.op_Do_form = pdf_filter_Do_form;

		/* marked content */
		proc->super.op_MP = pdf_filter_MP;
		proc->super.op_DP = pdf_filter_DP;
		proc->super.op_BMC = pdf_filter_BMC;
		proc->super.op_BDC = pdf_filter_BDC;
		proc->super.op_EMC = pdf_filter_EMC;

		/* compatibility */
		proc->super.op_BX = pdf_filter_BX;
		proc->super.op_EX = pdf_filter_EX;

		/* extgstate */
		proc->super.op_gs_OP = pdf_filter_gs_OP;
		proc->super.op_gs_op = pdf_filter_gs_op;
		proc->super.op_gs_OPM = pdf_filter_gs_OPM;
		proc->super.op_gs_UseBlackPtComp = pdf_filter_gs_UseBlackPtComp;

		proc->super.op_END = pdf_filter_END;
	}

	proc->doc = pdf_keep_document(ctx, doc);
	proc->structparents = structparents;
	if (structparents != -1)
		proc->structarray = pdf_keep_obj(ctx, pdf_lookup_number(ctx, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/StructTreeRoot/ParentTree"), structparents));
	proc->chain = chain;
	proc->old_rdb = old_rdb;
	proc->new_rdb = new_rdb;
	proc->filter = filter;
	proc->transform = transform;

	fz_try(ctx)
	{
		proc->gstate = fz_malloc_struct(ctx, filter_gstate);
		proc->gstate->pending.ctm = fz_identity;
		proc->gstate->sent.ctm = fz_identity;
		proc->gstate->pending.text.scale = 1;
		proc->gstate->pending.text.size = -1;
		proc->gstate->sent.text.scale = 1;
		proc->gstate->sent.text.size = -1;
	}
	fz_catch(ctx)
	{
		pdf_drop_processor(ctx, (pdf_processor *) proc);
		fz_rethrow(ctx);
	}

	return (pdf_processor*)proc;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <math.h>

#define TILE

/*
 * Emit graphics calls to device.
 */

typedef struct pdf_run_processor pdf_run_processor;

static void pdf_run_xobject(fz_context *ctx, pdf_run_processor *proc, pdf_obj *xobj, pdf_obj *page_resources, fz_matrix transform, int is_smask);

enum
{
	PDF_FILL,
	PDF_STROKE,
};

enum
{
	PDF_MAT_NONE,
	PDF_MAT_COLOR,
	PDF_MAT_PATTERN,
	PDF_MAT_SHADE,
};

typedef struct
{
	int kind;
	fz_colorspace *colorspace;
	pdf_pattern *pattern;
	fz_shade *shade;
	int gstate_num;
	fz_color_params color_params;
	float alpha;
	float v[FZ_MAX_COLORS];
} pdf_material;

struct pdf_gstate
{
	fz_matrix ctm;
	int clip_depth;

	/* path stroking */
	fz_stroke_state *stroke_state;

	/* materials */
	pdf_material stroke;
	pdf_material fill;

	/* text state */
	pdf_text_state text;

	/* transparency */
	int blendmode;
	pdf_obj *softmask;
	pdf_obj *softmask_resources;
	fz_matrix softmask_ctm;
	float softmask_bc[FZ_MAX_COLORS];
	int luminosity;
};

struct pdf_run_processor
{
	pdf_processor super;
	fz_device *dev;
	fz_cookie *cookie;

	fz_default_colorspaces *default_cs;

	/* path object state */
	fz_path *path;
	int clip;
	int clip_even_odd;

	/* text object state */
	pdf_text_object_state tos;

	/* graphics state */
	pdf_gstate *gstate;
	int gcap;
	int gtop;
	int gbot;
	int gparent;

	/* xobject cycle detector */
	pdf_cycle_list *cycle;
};

typedef struct
{
	pdf_obj *softmask;
	pdf_obj *page_resources;
	fz_matrix ctm;
} softmask_save;

static pdf_gstate *
begin_softmask(fz_context *ctx, pdf_run_processor *pr, softmask_save *save)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_obj *softmask = gstate->softmask;
	fz_rect mask_bbox;
	fz_matrix tos_save[2], save_ctm;
	fz_matrix mask_matrix;
	fz_colorspace *mask_colorspace;
	int saved_blendmode;

	save->softmask = softmask;
	if (softmask == NULL)
		return gstate;
	save->page_resources = gstate->softmask_resources;
	save->ctm = gstate->softmask_ctm;
	save_ctm = gstate->ctm;

	mask_bbox = pdf_xobject_bbox(ctx, softmask);
	mask_matrix = pdf_xobject_matrix(ctx, softmask);

	pdf_tos_save(ctx, &pr->tos, tos_save);

	if (gstate->luminosity)
		mask_bbox = fz_infinite_rect;
	else
	{
		mask_bbox = fz_transform_rect(mask_bbox, mask_matrix);
		mask_bbox = fz_transform_rect(mask_bbox, gstate->softmask_ctm);
	}
	gstate->softmask = NULL;
	gstate->softmask_resources = NULL;
	gstate->ctm = gstate->softmask_ctm;

	saved_blendmode = gstate->blendmode;

	mask_colorspace = pdf_xobject_colorspace(ctx, softmask);
	if (gstate->luminosity && !mask_colorspace)
		mask_colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));

	fz_try(ctx)
	{
		fz_begin_mask(ctx, pr->dev, mask_bbox, gstate->luminosity, mask_colorspace, gstate->softmask_bc, gstate->fill.color_params);
		gstate->blendmode = 0;
		pdf_run_xobject(ctx, pr, softmask, save->page_resources, fz_identity, 1);
		gstate = pr->gstate + pr->gtop;
		gstate->blendmode = saved_blendmode;
		fz_end_mask(ctx, pr->dev);
	}
	fz_always(ctx)
		fz_drop_colorspace(ctx, mask_colorspace);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_tos_restore(ctx, &pr->tos, tos_save);

	gstate = pr->gstate + pr->gtop;
	gstate->ctm = save_ctm;

	return gstate;
}

static void
end_softmask(fz_context *ctx, pdf_run_processor *pr, softmask_save *save)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;

	if (save->softmask == NULL)
		return;

	gstate->softmask = save->softmask;
	gstate->softmask_resources = save->page_resources;
	gstate->softmask_ctm = save->ctm;
	save->softmask = NULL;
	save->page_resources = NULL;

	fz_pop_clip(ctx, pr->dev);
}

static pdf_gstate *
pdf_begin_group(fz_context *ctx, pdf_run_processor *pr, fz_rect bbox, softmask_save *softmask)
{
	pdf_gstate *gstate = begin_softmask(ctx, pr, softmask);

	if (gstate->blendmode)
		fz_begin_group(ctx, pr->dev, bbox, NULL, 0, 0, gstate->blendmode, 1);

	return pr->gstate + pr->gtop;
}

static void
pdf_end_group(fz_context *ctx, pdf_run_processor *pr, softmask_save *softmask)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;

	if (gstate->blendmode)
		fz_end_group(ctx, pr->dev);

	end_softmask(ctx, pr, softmask);
}

static void
pdf_show_shade(fz_context *ctx, pdf_run_processor *pr, fz_shade *shd)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	fz_rect bbox;
	softmask_save softmask = { NULL };

	if (pr->super.hidden)
		return;

	bbox = fz_bound_shade(ctx, shd, gstate->ctm);

	fz_try(ctx)
	{
		gstate = pdf_begin_group(ctx, pr, bbox, &softmask);

		/* FIXME: The gstate->ctm in the next line may be wrong; maybe
		 * it should be the parent gstates ctm? */
		fz_fill_shade(ctx, pr->dev, shd, gstate->ctm, gstate->fill.alpha, gstate->fill.color_params);

		pdf_end_group(ctx, pr, &softmask);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, softmask.softmask);
		pdf_drop_obj(ctx, softmask.page_resources);
		fz_rethrow(ctx);
	}
}

static pdf_material *
pdf_keep_material(fz_context *ctx, pdf_material *mat)
{
	if (mat->colorspace)
		fz_keep_colorspace(ctx, mat->colorspace);
	if (mat->pattern)
		pdf_keep_pattern(ctx, mat->pattern);
	if (mat->shade)
		fz_keep_shade(ctx, mat->shade);
	return mat;
}

static pdf_material *
pdf_drop_material(fz_context *ctx, pdf_material *mat)
{
	fz_drop_colorspace(ctx, mat->colorspace);
	pdf_drop_pattern(ctx, mat->pattern);
	fz_drop_shade(ctx, mat->shade);
	return mat;
}

static void
pdf_copy_pattern_gstate(fz_context *ctx, pdf_gstate *dst, const pdf_gstate *src)
{
	dst->ctm = src->ctm;

	pdf_drop_font(ctx, dst->text.font);
	dst->text.font = pdf_keep_font(ctx, src->text.font);

	pdf_drop_obj(ctx, dst->softmask);
	dst->softmask = pdf_keep_obj(ctx, src->softmask);

	fz_drop_stroke_state(ctx, dst->stroke_state);
	dst->stroke_state = fz_keep_stroke_state(ctx, src->stroke_state);
}

static void
pdf_unset_pattern(fz_context *ctx, pdf_run_processor *pr, int what)
{
	pdf_gstate *gs = pr->gstate + pr->gtop;
	pdf_material *mat;
	mat = what == PDF_FILL ? &gs->fill : &gs->stroke;
	if (mat->kind == PDF_MAT_PATTERN)
	{
		pdf_drop_pattern(ctx, mat->pattern);
		mat->pattern = NULL;
		mat->kind = PDF_MAT_COLOR;
	}
}

static void
pdf_keep_gstate(fz_context *ctx, pdf_gstate *gs)
{
	pdf_keep_material(ctx, &gs->stroke);
	pdf_keep_material(ctx, &gs->fill);
	if (gs->text.font)
		pdf_keep_font(ctx, gs->text.font);
	if (gs->softmask)
		pdf_keep_obj(ctx, gs->softmask);
	if (gs->softmask_resources)
		pdf_keep_obj(ctx, gs->softmask_resources);
	fz_keep_stroke_state(ctx, gs->stroke_state);
}

static void
pdf_drop_gstate(fz_context *ctx, pdf_gstate *gs)
{
	pdf_drop_material(ctx, &gs->stroke);
	pdf_drop_material(ctx, &gs->fill);
	pdf_drop_font(ctx, gs->text.font);
	pdf_drop_obj(ctx, gs->softmask);
	pdf_drop_obj(ctx, gs->softmask_resources);
	fz_drop_stroke_state(ctx, gs->stroke_state);
}

static void
pdf_gsave(fz_context *ctx, pdf_run_processor *pr)
{
	if (pr->gtop == pr->gcap-1)
	{
		pr->gstate = fz_realloc_array(ctx, pr->gstate, pr->gcap*2, pdf_gstate);
		pr->gcap *= 2;
	}

	memcpy(&pr->gstate[pr->gtop + 1], &pr->gstate[pr->gtop], sizeof(pdf_gstate));

	pr->gtop++;
	pdf_keep_gstate(ctx, &pr->gstate[pr->gtop]);
}

static void
pdf_grestore(fz_context *ctx, pdf_run_processor *pr)
{
	pdf_gstate *gs = pr->gstate + pr->gtop;
	int clip_depth = gs->clip_depth;

	if (pr->gtop <= pr->gbot)
	{
		fz_warn(ctx, "gstate underflow in content stream");
		return;
	}

	pdf_drop_gstate(ctx, gs);
	pr->gtop --;

	gs = pr->gstate + pr->gtop;
	while (clip_depth > gs->clip_depth)
	{
		fz_try(ctx)
		{
			fz_pop_clip(ctx, pr->dev);
		}
		fz_catch(ctx)
		{
			/* Silently swallow the problem - restores must
			 * never throw! */
		}
		clip_depth--;
	}
}

static pdf_gstate *
pdf_show_pattern(fz_context *ctx, pdf_run_processor *pr, pdf_pattern *pat, int pat_gstate_num, fz_rect area, int what)
{
	pdf_gstate *gstate;
	pdf_gstate *pat_gstate;
	int gparent_save;
	fz_matrix ptm, invptm, gparent_save_ctm;
	int x0, y0, x1, y1;
	float fx0, fy0, fx1, fy1;
	fz_rect local_area;
	int id;

	pdf_gsave(ctx, pr);
	gstate = pr->gstate + pr->gtop;
	pat_gstate = pr->gstate + pat_gstate_num;

	/* Patterns are run with the gstate of the parent */
	pdf_copy_pattern_gstate(ctx, gstate, pat_gstate);

	if (pat->ismask)
	{
		pdf_unset_pattern(ctx, pr, PDF_FILL);
		pdf_unset_pattern(ctx, pr, PDF_STROKE);
		if (what == PDF_FILL)
		{
			pdf_drop_material(ctx, &gstate->stroke);
			pdf_keep_material(ctx, &gstate->fill);
			gstate->stroke = gstate->fill;
		}
		if (what == PDF_STROKE)
		{
			pdf_drop_material(ctx, &gstate->fill);
			pdf_keep_material(ctx, &gstate->stroke);
			gstate->fill = gstate->stroke;
		}
		id = 0; /* don't cache uncolored patterns, since we colorize them when drawing */
	}
	else
	{
		// TODO: unset only the current fill/stroke or both?
		pdf_unset_pattern(ctx, pr, what);
		id = pat->id;
	}

	/* don't apply soft masks to objects in the pattern as well */
	if (gstate->softmask)
	{
		pdf_drop_obj(ctx, gstate->softmask);
		gstate->softmask = NULL;
	}

	ptm = fz_concat(pat->matrix, pat_gstate->ctm);
	invptm = fz_invert_matrix(ptm);

	/* The parent_ctm is amended with our pattern matrix */
	gparent_save = pr->gparent;
	pr->gparent = pr->gtop-1;
	gparent_save_ctm = pr->gstate[pr->gparent].ctm;
	pr->gstate[pr->gparent].ctm = ptm;

	/* patterns are painted using the parent_ctm. area = bbox of
	 * shape to be filled in device space. Map it back to pattern
	 * space. */
	local_area = fz_transform_rect(area, invptm);

	fx0 = (local_area.x0 - pat->bbox.x0) / pat->xstep;
	fy0 = (local_area.y0 - pat->bbox.y0) / pat->ystep;
	fx1 = (local_area.x1 - pat->bbox.x0) / pat->xstep;
	fy1 = (local_area.y1 - pat->bbox.y0) / pat->ystep;
	if (fx0 > fx1)
	{
		float t = fx0; fx0 = fx1; fx1 = t;
	}
	if (fy0 > fy1)
	{
		float t = fy0; fy0 = fy1; fy1 = t;
	}

#ifdef TILE
	/* We have tried various formulations in the past, but this one is
	 * best we've found; only use it as a tile if a whole repeat is
	 * required in at least one direction. Note, that this allows for
	 * 'sections' of 4 tiles to be show, but all non-overlapping. */
	if (fx1-fx0 > 1 || fy1-fy0 > 1)
#else
	if (0)
#endif
	{
		int cached = fz_begin_tile_id(ctx, pr->dev, local_area, pat->bbox, pat->xstep, pat->ystep, ptm, id);
		if (!cached)
		{
			gstate->ctm = ptm;
			pdf_gsave(ctx, pr);
			pdf_process_contents(ctx, (pdf_processor*)pr, pat->document, pat->resources, pat->contents, NULL);
			pdf_grestore(ctx, pr);
		}
		fz_end_tile(ctx, pr->dev);
	}
	else
	{
		int x, y;

		/* When calculating the number of tiles required, we adjust by
		 * a small amount to allow for rounding errors. By choosing
		 * this amount to be smaller than 1/256, we guarantee we won't
		 * cause problems that will be visible even under our most
		 * extreme antialiasing. */
		x0 = floorf(fx0 + 0.001f);
		y0 = floorf(fy0 + 0.001f);
		x1 = ceilf(fx1 - 0.001f);
		y1 = ceilf(fy1 - 0.001f);
		/* The above adjustments cause problems for sufficiently
		 * large values for xstep/ystep which may be used if the
		 * pattern is expected to be rendered exactly once. */
		if (fx1 > fx0 && x1 == x0)
			x1 = x0 + 1;
		if (fy1 > fy0 && y1 == y0)
			y1 = y0 + 1;

		for (y = y0; y < y1; y++)
		{
			for (x = x0; x < x1; x++)
			{
				/* Calls to pdf_process_contents may cause the
				 * gstate array to be realloced to be larger.
				 * That can invalidate gstate. Hence reload
				 * it each time round the loop. */
				gstate = pr->gstate + pr->gtop;
				gstate->ctm = fz_pre_translate(ptm, x * pat->xstep, y * pat->ystep);
				pdf_gsave(ctx, pr);
				pdf_process_contents(ctx, (pdf_processor*)pr, pat->document, pat->resources, pat->contents, NULL);
				pdf_grestore(ctx, pr);
			}
		}
	}

	pr->gstate[pr->gparent].ctm = gparent_save_ctm;
	pr->gparent = gparent_save;

	pdf_grestore(ctx, pr);

	return pr->gstate + pr->gtop;
}

static void
pdf_show_image_imp(fz_context *ctx, pdf_run_processor *pr, fz_image *image, fz_matrix image_ctm, fz_rect bbox)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;

	if (image->colorspace)
	{
		fz_fill_image(ctx, pr->dev, image, image_ctm, gstate->fill.alpha, gstate->fill.color_params);
	}
	else if (gstate->fill.kind == PDF_MAT_COLOR)
	{
		fz_fill_image_mask(ctx, pr->dev, image, image_ctm, gstate->fill.colorspace, gstate->fill.v, gstate->fill.alpha, gstate->fill.color_params);
	}
	else if (gstate->fill.kind == PDF_MAT_PATTERN && gstate->fill.pattern)
	{
		fz_clip_image_mask(ctx, pr->dev, image, image_ctm, bbox);
		gstate = pdf_show_pattern(ctx, pr, gstate->fill.pattern, gstate->fill.gstate_num, bbox, PDF_FILL);
		fz_pop_clip(ctx, pr->dev);
	}
	else if (gstate->fill.kind == PDF_MAT_SHADE && gstate->fill.shade)
	{
		fz_clip_image_mask(ctx, pr->dev, image, image_ctm, bbox);
		fz_fill_shade(ctx, pr->dev, gstate->fill.shade, pr->gstate[gstate->fill.gstate_num].ctm, gstate->fill.alpha, gstate->fill.color_params);
		fz_pop_clip(ctx, pr->dev);
	}
}

static void
pdf_show_image(fz_context *ctx, pdf_run_processor *pr, fz_image *image)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	fz_matrix image_ctm;
	fz_rect bbox;

	if (pr->super.hidden)
		return;

	/* PDF has images bottom-up, so flip them right side up here */
	image_ctm = fz_pre_scale(fz_pre_translate(gstate->ctm, 0, 1), 1, -1);

	bbox = fz_transform_rect(fz_unit_rect, image_ctm);

	if (image->mask && gstate->blendmode)
	{
		/* apply blend group even though we skip the soft mask */
		fz_begin_group(ctx, pr->dev, bbox, NULL, 0, 0, gstate->blendmode, 1);
		fz_clip_image_mask(ctx, pr->dev, image->mask, image_ctm, bbox);
		pdf_show_image_imp(ctx, pr, image, image_ctm, bbox);
		fz_pop_clip(ctx, pr->dev);
		fz_end_group(ctx, pr->dev);
	}
	else if (image->mask)
	{
		fz_clip_image_mask(ctx, pr->dev, image->mask, image_ctm, bbox);
		pdf_show_image_imp(ctx, pr, image, image_ctm, bbox);
		fz_pop_clip(ctx, pr->dev);
	}
	else
	{
		softmask_save softmask = { NULL };
		fz_try(ctx)
		{
			gstate = pdf_begin_group(ctx, pr, bbox, &softmask);
			pdf_show_image_imp(ctx, pr, image, image_ctm, bbox);
			pdf_end_group(ctx, pr, &softmask);
		}
		fz_catch(ctx)
		{
			pdf_drop_obj(ctx, softmask.softmask);
			pdf_drop_obj(ctx, softmask.page_resources);
			fz_rethrow(ctx);
		}
	}
}

static void
pdf_show_path(fz_context *ctx, pdf_run_processor *pr, int doclose, int dofill, int dostroke, int even_odd)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	fz_path *path;
	fz_rect bbox;
	softmask_save softmask = { NULL };
	int knockout_group = 0;

	if (dostroke) {
		if (pr->dev->flags & (FZ_DEVFLAG_STROKECOLOR_UNDEFINED | FZ_DEVFLAG_LINEJOIN_UNDEFINED | FZ_DEVFLAG_LINEWIDTH_UNDEFINED))
			pr->dev->flags |= FZ_DEVFLAG_UNCACHEABLE;
		else if (gstate->stroke_state->dash_len != 0 && pr->dev->flags & (FZ_DEVFLAG_STARTCAP_UNDEFINED | FZ_DEVFLAG_DASHCAP_UNDEFINED | FZ_DEVFLAG_ENDCAP_UNDEFINED))
			pr->dev->flags |= FZ_DEVFLAG_UNCACHEABLE;
		else if (gstate->stroke_state->linejoin == FZ_LINEJOIN_MITER && (pr->dev->flags & FZ_DEVFLAG_MITERLIMIT_UNDEFINED))
			pr->dev->flags |= FZ_DEVFLAG_UNCACHEABLE;
	}
	if (dofill) {
		if (pr->dev->flags & FZ_DEVFLAG_FILLCOLOR_UNDEFINED)
			pr->dev->flags |= FZ_DEVFLAG_UNCACHEABLE;
	}

	path = pr->path;
	pr->path = fz_new_path(ctx);

	fz_try(ctx)
	{
		if (doclose)
			fz_closepath(ctx, path);

		bbox = fz_bound_path(ctx, path, (dostroke ? gstate->stroke_state : NULL), gstate->ctm);

		if (pr->super.hidden)
			dostroke = dofill = 0;

		if (dofill || dostroke)
			gstate = pdf_begin_group(ctx, pr, bbox, &softmask);

		if (dofill && dostroke)
		{
			/* We may need to push a knockout group */
			if (gstate->stroke.alpha == 0)
			{
				/* No need for group, as stroke won't do anything */
			}
			else if (gstate->stroke.alpha == 1.0f && gstate->blendmode == FZ_BLEND_NORMAL)
			{
				/* No need for group, as stroke won't show up */
			}
			else
			{
				knockout_group = 1;
				fz_begin_group(ctx, pr->dev, bbox, NULL, 0, 1, FZ_BLEND_NORMAL, 1);
			}
		}

		if (dofill)
		{
			switch (gstate->fill.kind)
			{
			case PDF_MAT_NONE:
				break;
			case PDF_MAT_COLOR:
				fz_fill_path(ctx, pr->dev, path, even_odd, gstate->ctm,
					gstate->fill.colorspace, gstate->fill.v, gstate->fill.alpha, gstate->fill.color_params);
				break;
			case PDF_MAT_PATTERN:
				if (gstate->fill.pattern)
				{
					fz_clip_path(ctx, pr->dev, path, even_odd, gstate->ctm, bbox);
					gstate = pdf_show_pattern(ctx, pr, gstate->fill.pattern, gstate->fill.gstate_num, bbox, PDF_FILL);
					fz_pop_clip(ctx, pr->dev);
				}
				break;
			case PDF_MAT_SHADE:
				if (gstate->fill.shade)
				{
					fz_clip_path(ctx, pr->dev, path, even_odd, gstate->ctm, bbox);
					/* The cluster and page 2 of patterns.pdf shows that fz_fill_shade should NOT be called with gstate->ctm. */
					fz_fill_shade(ctx, pr->dev, gstate->fill.shade, pr->gstate[gstate->fill.gstate_num].ctm, gstate->fill.alpha, gstate->fill.color_params);
					fz_pop_clip(ctx, pr->dev);
				}
				break;
			}
		}

		if (dostroke)
		{
			switch (gstate->stroke.kind)
			{
			case PDF_MAT_NONE:
				break;
			case PDF_MAT_COLOR:
				fz_stroke_path(ctx, pr->dev, path, gstate->stroke_state, gstate->ctm,
					gstate->stroke.colorspace, gstate->stroke.v, gstate->stroke.alpha, gstate->stroke.color_params);
				break;
			case PDF_MAT_PATTERN:
				if (gstate->stroke.pattern)
				{
					fz_clip_stroke_path(ctx, pr->dev, path, gstate->stroke_state, gstate->ctm, bbox);
					gstate = pdf_show_pattern(ctx, pr, gstate->stroke.pattern, gstate->stroke.gstate_num, bbox, PDF_STROKE);
					fz_pop_clip(ctx, pr->dev);
				}
				break;
			case PDF_MAT_SHADE:
				if (gstate->stroke.shade)
				{
					fz_clip_stroke_path(ctx, pr->dev, path, gstate->stroke_state, gstate->ctm, bbox);
					fz_fill_shade(ctx, pr->dev, gstate->stroke.shade, pr->gstate[gstate->stroke.gstate_num].ctm, gstate->stroke.alpha, gstate->stroke.color_params);
					fz_pop_clip(ctx, pr->dev);
				}
				break;
			}
		}

		if (knockout_group)
			fz_end_group(ctx, pr->dev);

		if (dofill || dostroke)
			pdf_end_group(ctx, pr, &softmask);

		if (pr->clip)
		{
			gstate->clip_depth++;
			fz_clip_path(ctx, pr->dev, path, pr->clip_even_odd, gstate->ctm, bbox);
			pr->clip = 0;
		}
	}
	fz_always(ctx)
	{
		fz_drop_path(ctx, path);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, softmask.softmask);
		pdf_drop_obj(ctx, softmask.page_resources);
		fz_rethrow(ctx);
	}
}

/*
 * Assemble and emit text
 */

static pdf_gstate *
pdf_flush_text(fz_context *ctx, pdf_run_processor *pr)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	fz_text *text;
	int dofill;
	int dostroke;
	int doclip;
	int doinvisible;
	softmask_save softmask = { NULL };
	int knockout_group = 0;

	text = pdf_tos_get_text(ctx, &pr->tos);
	if (!text)
		return gstate;

	dofill = dostroke = doclip = doinvisible = 0;
	switch (pr->tos.text_mode)
	{
	case 0: dofill = 1; break;
	case 1: dostroke = 1; break;
	case 2: dofill = dostroke = 1; break;
	case 3: doinvisible = 1; break;
	case 4: dofill = doclip = 1; break;
	case 5: dostroke = doclip = 1; break;
	case 6: dofill = dostroke = doclip = 1; break;
	case 7: doclip = 1; break;
	}

	if (pr->super.hidden)
		dostroke = dofill = 0;

	fz_try(ctx)
	{
		fz_rect tb = fz_transform_rect(pr->tos.text_bbox, gstate->ctm);
		if (dostroke)
			tb = fz_adjust_rect_for_stroke(ctx, tb, gstate->stroke_state, gstate->ctm);

		/* Don't bother sending a text group with nothing in it */
		if (!text->head)
			break;

		if (dofill || dostroke)
			gstate = pdf_begin_group(ctx, pr, tb, &softmask);

		if (dofill && dostroke)
		{
			/* We may need to push a knockout group */
			if (gstate->stroke.alpha == 0)
			{
				/* No need for group, as stroke won't do anything */
			}
			else if (gstate->stroke.alpha == 1.0f && gstate->blendmode == FZ_BLEND_NORMAL)
			{
				/* No need for group, as stroke won't show up */
			}
			else
			{
				knockout_group = 1;
				fz_begin_group(ctx, pr->dev, tb, NULL, 0, 1, FZ_BLEND_NORMAL, 1);
			}
		}

		if (doinvisible)
			fz_ignore_text(ctx, pr->dev, text, gstate->ctm);

		if (dofill)
		{
			switch (gstate->fill.kind)
			{
			case PDF_MAT_NONE:
				break;
			case PDF_MAT_COLOR:
				fz_fill_text(ctx, pr->dev, text, gstate->ctm,
					gstate->fill.colorspace, gstate->fill.v, gstate->fill.alpha, gstate->fill.color_params);
				break;
			case PDF_MAT_PATTERN:
				if (gstate->fill.pattern)
				{
					fz_clip_text(ctx, pr->dev, text, gstate->ctm, tb);
					gstate = pdf_show_pattern(ctx, pr, gstate->fill.pattern, gstate->fill.gstate_num, tb, PDF_FILL);
					fz_pop_clip(ctx, pr->dev);
				}
				break;
			case PDF_MAT_SHADE:
				if (gstate->fill.shade)
				{
					fz_clip_text(ctx, pr->dev, text, gstate->ctm, tb);
					/* Page 2 of patterns.pdf shows that fz_fill_shade should NOT be called with gstate->ctm */
					fz_fill_shade(ctx, pr->dev, gstate->fill.shade, pr->gstate[gstate->fill.gstate_num].ctm, gstate->fill.alpha, gstate->fill.color_params);
					fz_pop_clip(ctx, pr->dev);
				}
				break;
			}
		}

		if (dostroke)
		{
			switch (gstate->stroke.kind)
			{
			case PDF_MAT_NONE:
				break;
			case PDF_MAT_COLOR:
				fz_stroke_text(ctx, pr->dev, text, gstate->stroke_state, gstate->ctm,
					gstate->stroke.colorspace, gstate->stroke.v, gstate->stroke.alpha, gstate->stroke.color_params);
				break;
			case PDF_MAT_PATTERN:
				if (gstate->stroke.pattern)
				{
					fz_clip_stroke_text(ctx, pr->dev, text, gstate->stroke_state, gstate->ctm, tb);
					gstate = pdf_show_pattern(ctx, pr, gstate->stroke.pattern, gstate->stroke.gstate_num, tb, PDF_STROKE);
					fz_pop_clip(ctx, pr->dev);
				}
				break;
			case PDF_MAT_SHADE:
				if (gstate->stroke.shade)
				{
					fz_clip_stroke_text(ctx, pr->dev, text, gstate->stroke_state, gstate->ctm, tb);
					fz_fill_shade(ctx, pr->dev, gstate->stroke.shade, pr->gstate[gstate->stroke.gstate_num].ctm, gstate->stroke.alpha, gstate->stroke.color_params);
					fz_pop_clip(ctx, pr->dev);
				}
				break;
			}
		}

		if (knockout_group)
			fz_end_group(ctx, pr->dev);

		if (dofill || dostroke)
			pdf_end_group(ctx, pr, &softmask);

		if (doclip)
		{
			gstate->clip_depth++;
			fz_clip_text(ctx, pr->dev, text, gstate->ctm, tb);
		}
	}
	fz_always(ctx)
	{
		fz_drop_text(ctx, text);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, softmask.softmask);
		pdf_drop_obj(ctx, softmask.page_resources);
		fz_rethrow(ctx);
	}

	return pr->gstate + pr->gtop;
}

static void
pdf_show_char(fz_context *ctx, pdf_run_processor *pr, int cid)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_font_desc *fontdesc = gstate->text.font;
	fz_matrix trm;
	int gid;
	int ucsbuf[8];
	int ucslen;
	int i;
	int render_direct;

	gid = pdf_tos_make_trm(ctx, &pr->tos, &gstate->text, fontdesc, cid, &trm);

	/* If we are uncachable, then render direct. */
	render_direct = !fz_glyph_cacheable(ctx, fontdesc->font, gid);

	/* flush buffered text if rendermode has changed */
	if (!pr->tos.text || gstate->text.render != pr->tos.text_mode || render_direct)
	{
		gstate = pdf_flush_text(ctx, pr);
		pdf_tos_reset(ctx, &pr->tos, gstate->text.render);
	}

	if (render_direct)
	{
		/* Render the glyph stream direct here (only happens for
		 * type3 glyphs that seem to inherit current graphics
		 * attributes, or type 3 glyphs within type3 glyphs). */
		fz_matrix composed = fz_concat(trm, gstate->ctm);
		fz_render_t3_glyph_direct(ctx, pr->dev, fontdesc->font, gid, composed, gstate, pr->default_cs);
		/* Render text invisibly so that it can still be extracted. */
		pr->tos.text_mode = 3;
	}

	ucslen = 0;
	if (fontdesc->to_unicode)
		ucslen = pdf_lookup_cmap_full(fontdesc->to_unicode, cid, ucsbuf);
	if (ucslen == 0 && (size_t)cid < fontdesc->cid_to_ucs_len)
	{
		ucsbuf[0] = fontdesc->cid_to_ucs[cid];
		ucslen = 1;
	}
	if (ucslen == 0 || (ucslen == 1 && ucsbuf[0] == 0))
	{
		ucsbuf[0] = FZ_REPLACEMENT_CHARACTER;
		ucslen = 1;
	}

	/* add glyph to textobject */
	fz_show_glyph(ctx, pr->tos.text, fontdesc->font, trm, gid, ucsbuf[0], fontdesc->wmode, 0, FZ_BIDI_NEUTRAL, FZ_LANG_UNSET);

	/* add filler glyphs for one-to-many unicode mapping */
	for (i = 1; i < ucslen; i++)
		fz_show_glyph(ctx, pr->tos.text, fontdesc->font, trm, -1, ucsbuf[i], fontdesc->wmode, 0, FZ_BIDI_NEUTRAL, FZ_LANG_UNSET);

	pdf_tos_move_after_char(ctx, &pr->tos);
}

static void
pdf_show_space(fz_context *ctx, pdf_run_processor *pr, float tadj)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_font_desc *fontdesc = gstate->text.font;

	if (fontdesc->wmode == 0)
		pr->tos.tm = fz_pre_translate(pr->tos.tm, tadj * gstate->text.scale, 0);
	else
		pr->tos.tm = fz_pre_translate(pr->tos.tm, 0, tadj);
}

static void
show_string(fz_context *ctx, pdf_run_processor *pr, unsigned char *buf, size_t len)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_font_desc *fontdesc = gstate->text.font;
	unsigned char *end = buf + len;
	unsigned int cpt;
	int cid;

	while (buf < end)
	{
		int w = pdf_decode_cmap(fontdesc->encoding, buf, end, &cpt);
		buf += w;

		cid = pdf_lookup_cmap(fontdesc->encoding, cpt);
		if (cid >= 0)
			pdf_show_char(ctx, pr, cid);
		else
			fz_warn(ctx, "cannot encode character");
		if (cpt == 32 && w == 1)
		{
			/* Bug 703151: pdf_show_char can realloc gstate. */
			gstate = pr->gstate + pr->gtop;
			pdf_show_space(ctx, pr, gstate->text.word_space);
		}
	}
}

static void
pdf_show_string(fz_context *ctx, pdf_run_processor *pr, unsigned char *buf, size_t len)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_font_desc *fontdesc = gstate->text.font;

	if (!fontdesc)
	{
		fz_warn(ctx, "cannot draw text since font and size not set");
		return;
	}

	show_string(ctx, pr, buf, len);
}

static void
pdf_show_text(fz_context *ctx, pdf_run_processor *pr, pdf_obj *text)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_font_desc *fontdesc = gstate->text.font;
	int i;

	if (!fontdesc)
	{
		fz_warn(ctx, "cannot draw text since font and size not set");
		return;
	}

	if (pdf_is_array(ctx, text))
	{
		int n = pdf_array_len(ctx, text);
		for (i = 0; i < n; i++)
		{
			pdf_obj *item = pdf_array_get(ctx, text, i);
			if (pdf_is_string(ctx, item))
				show_string(ctx, pr, (unsigned char *)pdf_to_str_buf(ctx, item), pdf_to_str_len(ctx, item));
			else
				pdf_show_space(ctx, pr, - pdf_to_real(ctx, item) * gstate->text.size * 0.001f);
		}
	}
	else if (pdf_is_string(ctx, text))
	{
		pdf_show_string(ctx, pr, (unsigned char *)pdf_to_str_buf(ctx, text), pdf_to_str_len(ctx, text));
	}
}

/*
 * Interpreter and graphics state stack.
 */

static void
pdf_init_gstate(fz_context *ctx, pdf_gstate *gs, fz_matrix ctm)
{
	gs->ctm = ctm;
	gs->clip_depth = 0;

	gs->stroke_state = fz_new_stroke_state(ctx);

	gs->stroke.kind = PDF_MAT_COLOR;
	gs->stroke.colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
	gs->stroke.v[0] = 0;
	gs->stroke.pattern = NULL;
	gs->stroke.shade = NULL;
	gs->stroke.alpha = 1;
	gs->stroke.gstate_num = -1;

	gs->fill.kind = PDF_MAT_COLOR;
	gs->fill.colorspace = fz_keep_colorspace(ctx, fz_device_gray(ctx));
	gs->fill.v[0] = 0;
	gs->fill.pattern = NULL;
	gs->fill.shade = NULL;
	gs->fill.alpha = 1;
	gs->fill.gstate_num = -1;

	gs->text.char_space = 0;
	gs->text.word_space = 0;
	gs->text.scale = 1;
	gs->text.leading = 0;
	gs->text.font = NULL;
	gs->text.size = -1;
	gs->text.render = 0;
	gs->text.rise = 0;

	gs->blendmode = 0;
	gs->softmask = NULL;
	gs->softmask_resources = NULL;
	gs->softmask_ctm = fz_identity;
	gs->luminosity = 0;

	gs->fill.color_params = fz_default_color_params;
	gs->stroke.color_params = fz_default_color_params;
}

static void
pdf_copy_gstate(fz_context *ctx, pdf_gstate *dst, pdf_gstate *src)
{
	pdf_drop_gstate(ctx, dst);
	*dst = *src;
	pdf_keep_gstate(ctx, dst);
}

/*
 * Material state
 */

static void
pdf_set_colorspace(fz_context *ctx, pdf_run_processor *pr, int what, fz_colorspace *colorspace)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_material *mat;
	int n = fz_colorspace_n(ctx, colorspace);

	gstate = pdf_flush_text(ctx, pr);

	mat = what == PDF_FILL ? &gstate->fill : &gstate->stroke;

	fz_drop_colorspace(ctx, mat->colorspace);

	mat->kind = PDF_MAT_COLOR;
	mat->colorspace = fz_keep_colorspace(ctx, colorspace);

	mat->v[0] = 0;
	mat->v[1] = 0;
	mat->v[2] = 0;
	mat->v[3] = 1;

	if (pdf_is_tint_colorspace(ctx, colorspace))
	{
		int i;
		for (i = 0; i < n; i++)
			mat->v[i] = 1.0f;
	}
}

static void
pdf_set_color(fz_context *ctx, pdf_run_processor *pr, int what, float *v)
{
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_material *mat;

	gstate = pdf_flush_text(ctx, pr);

	mat = what == PDF_FILL ? &gstate->fill : &gstate->stroke;

	switch (mat->kind)
	{
	case PDF_MAT_PATTERN:
	case PDF_MAT_COLOR:
		fz_clamp_color(ctx, mat->colorspace, v, mat->v);
		break;
	default:
		fz_warn(ctx, "color incompatible with material");
	}

	mat->gstate_num = pr->gparent;
}

static void
pdf_set_shade(fz_context *ctx, pdf_run_processor *pr, int what, fz_shade *shade)
{
	pdf_gstate *gs;
	pdf_material *mat;

	gs = pdf_flush_text(ctx, pr);

	mat = what == PDF_FILL ? &gs->fill : &gs->stroke;

	fz_drop_shade(ctx, mat->shade);

	mat->kind = PDF_MAT_SHADE;
	mat->shade = fz_keep_shade(ctx, shade);

	mat->gstate_num = pr->gparent;
}

static void
pdf_set_pattern(fz_context *ctx, pdf_run_processor *pr, int what, pdf_pattern *pat, float *v)
{
	pdf_gstate *gs;
	pdf_material *mat;

	gs = pdf_flush_text(ctx, pr);

	mat = what == PDF_FILL ? &gs->fill : &gs->stroke;

	pdf_drop_pattern(ctx, mat->pattern);
	mat->pattern = NULL;

	mat->kind = PDF_MAT_PATTERN;
	if (pat)
		mat->pattern = pdf_keep_pattern(ctx, pat);

	if (v)
		pdf_set_color(ctx, pr, what, v);

	mat->gstate_num = pr->gparent;
}

static void
pdf_run_xobject(fz_context *ctx, pdf_run_processor *proc, pdf_obj *xobj, pdf_obj *page_resources, fz_matrix transform, int is_smask)
{
	pdf_cycle_list cycle_here;
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = NULL;
	int oldtop = 0;
	int oldbot = -1;
	softmask_save softmask = { NULL };
	int gparent_save;
	fz_matrix gparent_save_ctm;
	pdf_obj *resources;
	fz_rect xobj_bbox;
	fz_matrix xobj_matrix;
	int transparency = 0;
	pdf_document *doc;
	fz_colorspace *cs = NULL;
	fz_default_colorspaces *save_default_cs = NULL;
	fz_default_colorspaces *xobj_default_cs = NULL;

	/* Avoid infinite recursion */
	pdf_cycle_list *cycle_up = proc->cycle;
	if (xobj == NULL || pdf_cycle(ctx, &cycle_here, cycle_up, xobj))
		return;
	proc->cycle = &cycle_here;

	fz_var(cs);
	fz_var(xobj_default_cs);

	gparent_save = pr->gparent;
	pr->gparent = pr->gtop;
	oldtop = pr->gtop;

	save_default_cs = pr->default_cs;

	fz_try(ctx)
	{
		pdf_gsave(ctx, pr);

		gstate = pr->gstate + pr->gtop;

		xobj_bbox = pdf_xobject_bbox(ctx, xobj);
		xobj_matrix = pdf_xobject_matrix(ctx, xobj);
		transparency = pdf_xobject_transparency(ctx, xobj);

		/* apply xobject's transform matrix */
		transform = fz_concat(xobj_matrix, transform);
		gstate->ctm = fz_concat(transform, gstate->ctm);

		/* The gparent is updated with the modified ctm */
		gparent_save_ctm = pr->gstate[pr->gparent].ctm;
		pr->gstate[pr->gparent].ctm = gstate->ctm;

		/* apply soft mask, create transparency group and reset state */
		if (transparency)
		{
			int isolated = pdf_xobject_isolated(ctx, xobj);

			fz_rect bbox = fz_transform_rect(xobj_bbox, gstate->ctm);

			gstate = begin_softmask(ctx, pr, &softmask);

			if (isolated)
				cs = pdf_xobject_colorspace(ctx, xobj);
			fz_begin_group(ctx, pr->dev, bbox,
					cs,
					(is_smask ? 1 : isolated),
					pdf_xobject_knockout(ctx, xobj),
					gstate->blendmode, gstate->fill.alpha);

			gstate->blendmode = 0;
			gstate->stroke.alpha = 1;
			gstate->fill.alpha = 1;
		}

		pdf_gsave(ctx, pr); /* Save here so the clippath doesn't persist */

		/* clip to the bounds */
		fz_moveto(ctx, pr->path, xobj_bbox.x0, xobj_bbox.y0);
		fz_lineto(ctx, pr->path, xobj_bbox.x1, xobj_bbox.y0);
		fz_lineto(ctx, pr->path, xobj_bbox.x1, xobj_bbox.y1);
		fz_lineto(ctx, pr->path, xobj_bbox.x0, xobj_bbox.y1);
		fz_closepath(ctx, pr->path);
		pr->clip = 1;
		pdf_show_path(ctx, pr, 0, 0, 0, 0);

		/* run contents */

		resources = pdf_xobject_resources(ctx, xobj);
		if (!resources)
			resources = page_resources;

		fz_try(ctx)
			xobj_default_cs = pdf_update_default_colorspaces(ctx, pr->default_cs, resources);
		fz_catch(ctx)
		{
			if (fz_caught(ctx) != FZ_ERROR_TRYLATER)
				fz_rethrow(ctx);
			if (pr->cookie)
				pr->cookie->incomplete = 1;
		}
		if (xobj_default_cs != save_default_cs)
		{
			fz_set_default_colorspaces(ctx, pr->dev, xobj_default_cs);
			pr->default_cs = xobj_default_cs;
		}

		doc = pdf_get_bound_document(ctx, xobj);

		oldbot = pr->gbot;
		pr->gbot = pr->gtop;

		pdf_process_contents(ctx, (pdf_processor*)pr, doc, resources, xobj, pr->cookie);

		/* Undo any gstate mismatches due to the pdf_process_contents call */
		if (oldbot != -1)
		{
			while (pr->gtop > pr->gbot)
			{
				pdf_grestore(ctx, pr);
			}
			pr->gbot = oldbot;
		}

		pdf_grestore(ctx, pr); /* Remove the state we pushed for the clippath */

		/* wrap up transparency stacks */
		if (transparency)
		{
			fz_end_group(ctx, pr->dev);
			end_softmask(ctx, pr, &softmask);
		}

		pr->gstate[pr->gparent].ctm = gparent_save_ctm;
		pr->gparent = gparent_save;

		while (oldtop < pr->gtop)
			pdf_grestore(ctx, pr);

		if (xobj_default_cs != save_default_cs)
		{
			fz_set_default_colorspaces(ctx, pr->dev, save_default_cs);
		}
	}
	fz_always(ctx)
	{
		pr->default_cs = save_default_cs;
		fz_drop_default_colorspaces(ctx, xobj_default_cs);
		fz_drop_colorspace(ctx, cs);
		proc->cycle = cycle_up;
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, softmask.softmask);
		pdf_drop_obj(ctx, softmask.page_resources);
		/* Note: Any SYNTAX errors should have been swallowed
		 * by pdf_process_contents, but in case any escape from other
		 * functions, recast the error type here to be safe. */
		if (fz_caught(ctx) == FZ_ERROR_SYNTAX)
			fz_throw(ctx, FZ_ERROR_GENERIC, "syntax error in xobject");
		fz_rethrow(ctx);
	}
}

/* general graphics state */

static void pdf_run_w(fz_context *ctx, pdf_processor *proc, float linewidth)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);

	pr->dev->flags &= ~FZ_DEVFLAG_LINEWIDTH_UNDEFINED;
	gstate->stroke_state = fz_unshare_stroke_state(ctx, gstate->stroke_state);
	gstate->stroke_state->linewidth = linewidth;
}

static void pdf_run_j(fz_context *ctx, pdf_processor *proc, int linejoin)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);

	pr->dev->flags &= ~FZ_DEVFLAG_LINEJOIN_UNDEFINED;
	gstate->stroke_state = fz_unshare_stroke_state(ctx, gstate->stroke_state);
	gstate->stroke_state->linejoin = linejoin;
}

static void pdf_run_J(fz_context *ctx, pdf_processor *proc, int linecap)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);

	pr->dev->flags &= ~(FZ_DEVFLAG_STARTCAP_UNDEFINED | FZ_DEVFLAG_DASHCAP_UNDEFINED | FZ_DEVFLAG_ENDCAP_UNDEFINED);
	gstate->stroke_state = fz_unshare_stroke_state(ctx, gstate->stroke_state);
	gstate->stroke_state->start_cap = linecap;
	gstate->stroke_state->dash_cap = linecap;
	gstate->stroke_state->end_cap = linecap;
}

static void pdf_run_M(fz_context *ctx, pdf_processor *proc, float miterlimit)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);

	pr->dev->flags &= ~FZ_DEVFLAG_MITERLIMIT_UNDEFINED;
	gstate->stroke_state = fz_unshare_stroke_state(ctx, gstate->stroke_state);
	gstate->stroke_state->miterlimit = miterlimit;
}

static void pdf_run_d(fz_context *ctx, pdf_processor *proc, pdf_obj *array, float phase)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	int len, i;

	len = pdf_array_len(ctx, array);
	gstate->stroke_state = fz_unshare_stroke_state_with_dash_len(ctx, gstate->stroke_state, len);
	gstate->stroke_state->dash_len = len;
	for (i = 0; i < len; i++)
		gstate->stroke_state->dash_list[i] = pdf_array_get_real(ctx, array, i);
	gstate->stroke_state->dash_phase = phase;
}

static void pdf_run_ri(fz_context *ctx, pdf_processor *proc, const char *intent)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	gstate->fill.color_params.ri = fz_lookup_rendering_intent(intent);
	gstate->stroke.color_params.ri = gstate->fill.color_params.ri;
}

static void pdf_run_gs_OP(fz_context *ctx, pdf_processor *proc, int b)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	gstate->stroke.color_params.op = b;
	gstate->fill.color_params.op = b;
}

static void pdf_run_gs_op(fz_context *ctx, pdf_processor *proc, int b)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	gstate->fill.color_params.op = b;
}

static void pdf_run_gs_OPM(fz_context *ctx, pdf_processor *proc, int i)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	gstate->stroke.color_params.opm = i;
	gstate->fill.color_params.opm = i;
}

static void pdf_run_gs_UseBlackPtComp(fz_context *ctx, pdf_processor *proc, pdf_obj *obj)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	int on = pdf_name_eq(ctx, obj, PDF_NAME(ON));
	/* The spec says that "ON" means on, "OFF" means "Off", and
	 * "Default" or anything else means "Meh, do what you want." */
	gstate->stroke.color_params.bp = on;
	gstate->fill.color_params.bp = on;
}

static void pdf_run_i(fz_context *ctx, pdf_processor *proc, float flatness)
{
}

static void pdf_run_gs_begin(fz_context *ctx, pdf_processor *proc, const char *name, pdf_obj *extgstate)
{
}

static void pdf_run_gs_end(fz_context *ctx, pdf_processor *proc)
{
}

/* transparency graphics state */

static void pdf_run_gs_BM(fz_context *ctx, pdf_processor *proc, const char *blendmode)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	gstate->blendmode = fz_lookup_blendmode(blendmode);
}

static void pdf_run_gs_CA(fz_context *ctx, pdf_processor *proc, float alpha)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	gstate->stroke.alpha = fz_clamp(alpha, 0, 1);
}

static void pdf_run_gs_ca(fz_context *ctx, pdf_processor *proc, float alpha)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	gstate->fill.alpha = fz_clamp(alpha, 0, 1);
}

static void pdf_run_gs_SMask(fz_context *ctx, pdf_processor *proc, pdf_obj *smask, pdf_obj *page_resources, float *bc, int luminosity)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	int i;

	if (gstate->softmask)
	{
		pdf_drop_obj(ctx, gstate->softmask);
		gstate->softmask = NULL;
		pdf_drop_obj(ctx, gstate->softmask_resources);
		gstate->softmask_resources = NULL;
	}

	if (smask)
	{
		fz_colorspace *cs = pdf_xobject_colorspace(ctx, smask);
		int cs_n = 1;
		if (cs)
			cs_n = fz_colorspace_n(ctx, cs);
		gstate->softmask_ctm = gstate->ctm;
		gstate->softmask = pdf_keep_obj(ctx, smask);
		gstate->softmask_resources = pdf_keep_obj(ctx, page_resources);
		for (i = 0; i < cs_n; ++i)
			gstate->softmask_bc[i] = bc[i];
		gstate->luminosity = luminosity;
		fz_drop_colorspace(ctx, cs);
	}
}

/* special graphics state */

static void pdf_run_q(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gsave(ctx, pr);
}

static void pdf_run_Q(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_flush_text(ctx, pr);
	pdf_grestore(ctx, pr);
}

static void pdf_run_cm(fz_context *ctx, pdf_processor *proc, float a, float b, float c, float d, float e, float f)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pdf_flush_text(ctx, pr);
	fz_matrix m;

	m.a = a;
	m.b = b;
	m.c = c;
	m.d = d;
	m.e = e;
	m.f = f;
	gstate->ctm = fz_concat(m, gstate->ctm);
}

/* path construction */

static void pdf_run_m(fz_context *ctx, pdf_processor *proc, float x, float y)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	fz_moveto(ctx, pr->path, x, y);
}

static void pdf_run_l(fz_context *ctx, pdf_processor *proc, float x, float y)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	fz_lineto(ctx, pr->path, x, y);
}
static void pdf_run_c(fz_context *ctx, pdf_processor *proc, float x1, float y1, float x2, float y2, float x3, float y3)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	fz_curveto(ctx, pr->path, x1, y1, x2, y2, x3, y3);
}

static void pdf_run_v(fz_context *ctx, pdf_processor *proc, float x2, float y2, float x3, float y3)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	fz_curvetov(ctx, pr->path, x2, y2, x3, y3);
}

static void pdf_run_y(fz_context *ctx, pdf_processor *proc, float x1, float y1, float x3, float y3)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	fz_curvetoy(ctx, pr->path, x1, y1, x3, y3);
}

static void pdf_run_h(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	fz_closepath(ctx, pr->path);
}

static void pdf_run_re(fz_context *ctx, pdf_processor *proc, float x, float y, float w, float h)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	fz_rectto(ctx, pr->path, x, y, x+w, y+h);
}

/* path painting */

static void pdf_run_S(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_path(ctx, pr, 0, 0, 1, 0);
}

static void pdf_run_s(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_path(ctx, pr, 1, 0, 1, 0);
}

static void pdf_run_F(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_path(ctx, pr, 0, 1, 0, 0);
}

static void pdf_run_f(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_path(ctx, pr, 0, 1, 0, 0);
}

static void pdf_run_fstar(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_path(ctx, pr, 0, 1, 0, 1);
}

static void pdf_run_B(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_path(ctx, pr, 0, 1, 1, 0);
}

static void pdf_run_Bstar(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_path(ctx, pr, 0, 1, 1, 1);
}

static void pdf_run_b(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_path(ctx, pr, 1, 1, 1, 0);
}

static void pdf_run_bstar(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_path(ctx, pr, 1, 1, 1, 1);
}

static void pdf_run_n(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_path(ctx, pr, 0, 0, 0, 0);
}

/* clipping paths */

static void pdf_run_W(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->clip = 1;
	pr->clip_even_odd = 0;
}

static void pdf_run_Wstar(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->clip = 1;
	pr->clip_even_odd = 1;
}

/* text objects */

static void pdf_run_BT(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->tos.tm = fz_identity;
	pr->tos.tlm = fz_identity;
}

static void pdf_run_ET(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_flush_text(ctx, pr);
}

/* text state */

static void pdf_run_Tc(fz_context *ctx, pdf_processor *proc, float charspace)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	gstate->text.char_space = charspace;
}

static void pdf_run_Tw(fz_context *ctx, pdf_processor *proc, float wordspace)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	gstate->text.word_space = wordspace;
}

static void pdf_run_Tz(fz_context *ctx, pdf_processor *proc, float scale)
{
	/* scale is as written in the file. It is 100 times smaller in
	 * the gstate. */
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	gstate->text.scale = scale / 100;
}

static void pdf_run_TL(fz_context *ctx, pdf_processor *proc, float leading)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	gstate->text.leading = leading;
}

static void pdf_run_Tf(fz_context *ctx, pdf_processor *proc, const char *name, pdf_font_desc *font, float size)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_drop_font(ctx, gstate->text.font);
	gstate->text.font = pdf_keep_font(ctx, font);
	gstate->text.size = size;
}

static void pdf_run_Tr(fz_context *ctx, pdf_processor *proc, int render)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	gstate->text.render = render;
}

static void pdf_run_Ts(fz_context *ctx, pdf_processor *proc, float rise)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	gstate->text.rise = rise;
}

/* text positioning */

static void pdf_run_Td(fz_context *ctx, pdf_processor *proc, float tx, float ty)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_tos_translate(&pr->tos, tx, ty);
}

static void pdf_run_TD(fz_context *ctx, pdf_processor *proc, float tx, float ty)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	gstate->text.leading = -ty;
	pdf_tos_translate(&pr->tos, tx, ty);
}

static void pdf_run_Tm(fz_context *ctx, pdf_processor *proc, float a, float b, float c, float d, float e, float f)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_tos_set_matrix(&pr->tos, a, b, c, d, e, f);
}

static void pdf_run_Tstar(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_tos_newline(&pr->tos, gstate->text.leading);
}

/* text showing */

static void pdf_run_TJ(fz_context *ctx, pdf_processor *proc, pdf_obj *obj)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_text(ctx, pr, obj);
}

static void pdf_run_Tj(fz_context *ctx, pdf_processor *proc, char *string, size_t string_len)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_string(ctx, pr, (unsigned char *)string, string_len);
}

static void pdf_run_squote(fz_context *ctx, pdf_processor *proc, char *string, size_t string_len)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	pdf_tos_newline(&pr->tos, gstate->text.leading);
	pdf_show_string(ctx, pr, (unsigned char*)string, string_len);
}

static void pdf_run_dquote(fz_context *ctx, pdf_processor *proc, float aw, float ac, char *string, size_t string_len)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_gstate *gstate = pr->gstate + pr->gtop;
	gstate->text.word_space = aw;
	gstate->text.char_space = ac;
	pdf_tos_newline(&pr->tos, gstate->text.leading);
	pdf_show_string(ctx, pr, (unsigned char*)string, string_len);
}

/* type 3 fonts */

static void pdf_run_d0(fz_context *ctx, pdf_processor *proc, float wx, float wy)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags |= FZ_DEVFLAG_COLOR;
}

static void pdf_run_d1(fz_context *ctx, pdf_processor *proc, float wx, float wy, float llx, float lly, float urx, float ury)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags |= FZ_DEVFLAG_MASK | FZ_DEVFLAG_BBOX_DEFINED;
	pr->dev->flags &= ~(FZ_DEVFLAG_FILLCOLOR_UNDEFINED |
				FZ_DEVFLAG_STROKECOLOR_UNDEFINED |
				FZ_DEVFLAG_STARTCAP_UNDEFINED |
				FZ_DEVFLAG_DASHCAP_UNDEFINED |
				FZ_DEVFLAG_ENDCAP_UNDEFINED |
				FZ_DEVFLAG_LINEJOIN_UNDEFINED |
				FZ_DEVFLAG_MITERLIMIT_UNDEFINED |
				FZ_DEVFLAG_LINEWIDTH_UNDEFINED);
	pr->dev->d1_rect.x0 = fz_min(llx, urx);
	pr->dev->d1_rect.y0 = fz_min(lly, ury);
	pr->dev->d1_rect.x1 = fz_max(llx, urx);
	pr->dev->d1_rect.y1 = fz_max(lly, ury);
}

/* color */

static void pdf_run_CS(fz_context *ctx, pdf_processor *proc, const char *name, fz_colorspace *colorspace)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags &= ~FZ_DEVFLAG_STROKECOLOR_UNDEFINED;
	if (!strcmp(name, "Pattern"))
		pdf_set_pattern(ctx, pr, PDF_STROKE, NULL, NULL);
	else
		pdf_set_colorspace(ctx, pr, PDF_STROKE, colorspace);
}

static void pdf_run_cs(fz_context *ctx, pdf_processor *proc, const char *name, fz_colorspace *colorspace)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags &= ~FZ_DEVFLAG_FILLCOLOR_UNDEFINED;
	if (!strcmp(name, "Pattern"))
		pdf_set_pattern(ctx, pr, PDF_FILL, NULL, NULL);
	else
		pdf_set_colorspace(ctx, pr, PDF_FILL, colorspace);
}

static void pdf_run_SC_color(fz_context *ctx, pdf_processor *proc, int n, float *color)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags &= ~FZ_DEVFLAG_STROKECOLOR_UNDEFINED;
	pdf_set_color(ctx, pr, PDF_STROKE, color);
}

static void pdf_run_sc_color(fz_context *ctx, pdf_processor *proc, int n, float *color)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags &= ~FZ_DEVFLAG_FILLCOLOR_UNDEFINED;
	pdf_set_color(ctx, pr, PDF_FILL, color);
}

static void pdf_run_SC_pattern(fz_context *ctx, pdf_processor *proc, const char *name, pdf_pattern *pat, int n, float *color)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags &= ~FZ_DEVFLAG_STROKECOLOR_UNDEFINED;
	pdf_set_pattern(ctx, pr, PDF_STROKE, pat, color);
}

static void pdf_run_sc_pattern(fz_context *ctx, pdf_processor *proc, const char *name, pdf_pattern *pat, int n, float *color)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags &= ~FZ_DEVFLAG_FILLCOLOR_UNDEFINED;
	pdf_set_pattern(ctx, pr, PDF_FILL, pat, color);
}

static void pdf_run_SC_shade(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags &= ~FZ_DEVFLAG_STROKECOLOR_UNDEFINED;
	pdf_set_shade(ctx, pr, PDF_STROKE, shade);
}

static void pdf_run_sc_shade(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags &= ~FZ_DEVFLAG_FILLCOLOR_UNDEFINED;
	pdf_set_shade(ctx, pr, PDF_FILL, shade);
}

static void pdf_run_G(fz_context *ctx, pdf_processor *proc, float g)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags &= ~FZ_DEVFLAG_STROKECOLOR_UNDEFINED;
	pdf_set_colorspace(ctx, pr, PDF_STROKE, fz_device_gray(ctx));
	pdf_set_color(ctx, pr, PDF_STROKE, &g);
}

static void pdf_run_g(fz_context *ctx, pdf_processor *proc, float g)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pr->dev->flags &= ~FZ_DEVFLAG_FILLCOLOR_UNDEFINED;
	pdf_set_colorspace(ctx, pr, PDF_FILL, fz_device_gray(ctx));
	pdf_set_color(ctx, pr, PDF_FILL, &g);
}

static void pdf_run_K(fz_context *ctx, pdf_processor *proc, float c, float m, float y, float k)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	float color[4] = {c, m, y, k};
	pr->dev->flags &= ~FZ_DEVFLAG_STROKECOLOR_UNDEFINED;
	pdf_set_colorspace(ctx, pr, PDF_STROKE, fz_device_cmyk(ctx));
	pdf_set_color(ctx, pr, PDF_STROKE, color);
}

static void pdf_run_k(fz_context *ctx, pdf_processor *proc, float c, float m, float y, float k)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	float color[4] = {c, m, y, k};
	pr->dev->flags &= ~FZ_DEVFLAG_FILLCOLOR_UNDEFINED;
	pdf_set_colorspace(ctx, pr, PDF_FILL, fz_device_cmyk(ctx));
	pdf_set_color(ctx, pr, PDF_FILL, color);
}

static void pdf_run_RG(fz_context *ctx, pdf_processor *proc, float r, float g, float b)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	float color[3] = {r, g, b};
	pr->dev->flags &= ~FZ_DEVFLAG_STROKECOLOR_UNDEFINED;
	pdf_set_colorspace(ctx, pr, PDF_STROKE, fz_device_rgb(ctx));
	pdf_set_color(ctx, pr, PDF_STROKE, color);
}

static void pdf_run_rg(fz_context *ctx, pdf_processor *proc, float r, float g, float b)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	float color[3] = {r, g, b};
	pr->dev->flags &= ~FZ_DEVFLAG_FILLCOLOR_UNDEFINED;
	pdf_set_colorspace(ctx, pr, PDF_FILL, fz_device_rgb(ctx));
	pdf_set_color(ctx, pr, PDF_FILL, color);
}

/* shadings, images, xobjects */

static void pdf_run_BI(fz_context *ctx, pdf_processor *proc, fz_image *image, const char *colorspace)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_image(ctx, pr, image);
}

static void pdf_run_sh(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_shade(ctx, pr, shade);
}

static void pdf_run_Do_image(fz_context *ctx, pdf_processor *proc, const char *name, fz_image *image)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_show_image(ctx, pr, image);
}

static void pdf_run_Do_form(fz_context *ctx, pdf_processor *proc, const char *name, pdf_obj *xobj, pdf_obj *page_resources)
{
	pdf_run_xobject(ctx, (pdf_run_processor*)proc, xobj, page_resources, fz_identity, 0);
}

/* marked content */

static void pdf_run_BMC(fz_context *ctx, pdf_processor *proc, const char *tag)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;

	if (!tag)
		tag = "Untitled";

	fz_begin_layer(ctx, pr->dev, tag);
}

static void pdf_run_BDC(fz_context *ctx, pdf_processor *proc, const char *tag, pdf_obj *raw, pdf_obj *cooked)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	const char *str;

	if (!tag)
		tag = "Untitled";

	str = pdf_dict_get_text_string(ctx, cooked, PDF_NAME(Name));
	if (strlen(str) == 0)
		str = tag;

	fz_begin_layer(ctx, pr->dev, str);
}

static void pdf_run_EMC(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;

	fz_end_layer(ctx, pr->dev);
}

static void pdf_run_MP(fz_context *ctx, pdf_processor *proc, const char *tag)
{
	pdf_run_BMC(ctx, proc, tag);
	pdf_run_EMC(ctx, proc);
}

static void pdf_run_DP(fz_context *ctx, pdf_processor *proc, const char *tag, pdf_obj *raw, pdf_obj *cooked)
{
	pdf_run_BDC(ctx, proc, tag, raw, cooked);
	pdf_run_EMC(ctx, proc);
}

/* compatibility */

static void pdf_run_BX(fz_context *ctx, pdf_processor *proc)
{
}

static void pdf_run_EX(fz_context *ctx, pdf_processor *proc)
{
}

static void pdf_run_END(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;
	pdf_flush_text(ctx, pr);
}

static void
pdf_close_run_processor(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;

	while (pr->gtop)
		pdf_grestore(ctx, pr);

	while (pr->gstate[0].clip_depth)
	{
		fz_pop_clip(ctx, pr->dev);
		pr->gstate[0].clip_depth--;
	}
}

static void
pdf_drop_run_processor(fz_context *ctx, pdf_processor *proc)
{
	pdf_run_processor *pr = (pdf_run_processor *)proc;

	while (pr->gtop >= 0)
	{
		pdf_drop_gstate(ctx, &pr->gstate[pr->gtop]);
		pr->gtop--;
	}

	fz_drop_path(ctx, pr->path);
	fz_drop_text(ctx, pr->tos.text);

	fz_drop_default_colorspaces(ctx, pr->default_cs);

	fz_free(ctx, pr->gstate);
}

/*
	Create a new "run" processor. This maps
	from PDF operators to fz_device level calls.

	dev: The device to which the resulting device calls are to be
	sent.

	ctm: The initial transformation matrix to use.

	usage: A NULL terminated string that describes the 'usage' of
	this interpretation. Typically 'View', though 'Print' is also
	defined within the PDF reference manual, and others are possible.

	gstate: The initial graphics state.
*/
pdf_processor *
pdf_new_run_processor(fz_context *ctx, fz_device *dev, fz_matrix ctm, const char *usage, pdf_gstate *gstate, fz_default_colorspaces *default_cs, fz_cookie *cookie)
{
	pdf_run_processor *proc = pdf_new_processor(ctx, sizeof *proc);
	{
		proc->super.usage = usage;

		proc->super.close_processor = pdf_close_run_processor;
		proc->super.drop_processor = pdf_drop_run_processor;

		/* general graphics state */
		proc->super.op_w = pdf_run_w;
		proc->super.op_j = pdf_run_j;
		proc->super.op_J = pdf_run_J;
		proc->super.op_M = pdf_run_M;
		proc->super.op_d = pdf_run_d;
		proc->super.op_ri = pdf_run_ri;
		proc->super.op_i = pdf_run_i;
		proc->super.op_gs_begin = pdf_run_gs_begin;
		proc->super.op_gs_end = pdf_run_gs_end;

		/* transparency graphics state */
		proc->super.op_gs_BM = pdf_run_gs_BM;
		proc->super.op_gs_CA = pdf_run_gs_CA;
		proc->super.op_gs_ca = pdf_run_gs_ca;
		proc->super.op_gs_SMask = pdf_run_gs_SMask;

		/* special graphics state */
		proc->super.op_q = pdf_run_q;
		proc->super.op_Q = pdf_run_Q;
		proc->super.op_cm = pdf_run_cm;

		/* path construction */
		proc->super.op_m = pdf_run_m;
		proc->super.op_l = pdf_run_l;
		proc->super.op_c = pdf_run_c;
		proc->super.op_v = pdf_run_v;
		proc->super.op_y = pdf_run_y;
		proc->super.op_h = pdf_run_h;
		proc->super.op_re = pdf_run_re;

		/* path painting */
		proc->super.op_S = pdf_run_S;
		proc->super.op_s = pdf_run_s;
		proc->super.op_F = pdf_run_F;
		proc->super.op_f = pdf_run_f;
		proc->super.op_fstar = pdf_run_fstar;
		proc->super.op_B = pdf_run_B;
		proc->super.op_Bstar = pdf_run_Bstar;
		proc->super.op_b = pdf_run_b;
		proc->super.op_bstar = pdf_run_bstar;
		proc->super.op_n = pdf_run_n;

		/* clipping paths */
		proc->super.op_W = pdf_run_W;
		proc->super.op_Wstar = pdf_run_Wstar;

		/* text objects */
		proc->super.op_BT = pdf_run_BT;
		proc->super.op_ET = pdf_run_ET;

		/* text state */
		proc->super.op_Tc = pdf_run_Tc;
		proc->super.op_Tw = pdf_run_Tw;
		proc->super.op_Tz = pdf_run_Tz;
		proc->super.op_TL = pdf_run_TL;
		proc->super.op_Tf = pdf_run_Tf;
		proc->super.op_Tr = pdf_run_Tr;
		proc->super.op_Ts = pdf_run_Ts;

		/* text positioning */
		proc->super.op_Td = pdf_run_Td;
		proc->super.op_TD = pdf_run_TD;
		proc->super.op_Tm = pdf_run_Tm;
		proc->super.op_Tstar = pdf_run_Tstar;

		/* text showing */
		proc->super.op_TJ = pdf_run_TJ;
		proc->super.op_Tj = pdf_run_Tj;
		proc->super.op_squote = pdf_run_squote;
		proc->super.op_dquote = pdf_run_dquote;

		/* type 3 fonts */
		proc->super.op_d0 = pdf_run_d0;
		proc->super.op_d1 = pdf_run_d1;

		/* color */
		proc->super.op_CS = pdf_run_CS;
		proc->super.op_cs = pdf_run_cs;
		proc->super.op_SC_color = pdf_run_SC_color;
		proc->super.op_sc_color = pdf_run_sc_color;
		proc->super.op_SC_pattern = pdf_run_SC_pattern;
		proc->super.op_sc_pattern = pdf_run_sc_pattern;
		proc->super.op_SC_shade = pdf_run_SC_shade;
		proc->super.op_sc_shade = pdf_run_sc_shade;

		proc->super.op_G = pdf_run_G;
		proc->super.op_g = pdf_run_g;
		proc->super.op_RG = pdf_run_RG;
		proc->super.op_rg = pdf_run_rg;
		proc->super.op_K = pdf_run_K;
		proc->super.op_k = pdf_run_k;

		/* shadings, images, xobjects */
		proc->super.op_sh = pdf_run_sh;
		if (dev->fill_image || dev->fill_image_mask || dev->clip_image_mask)
		{
			proc->super.op_BI = pdf_run_BI;
			proc->super.op_Do_image = pdf_run_Do_image;
		}
		proc->super.op_Do_form = pdf_run_Do_form;

		/* marked content */
		proc->super.op_MP = pdf_run_MP;
		proc->super.op_DP = pdf_run_DP;
		proc->super.op_BMC = pdf_run_BMC;
		proc->super.op_BDC = pdf_run_BDC;
		proc->super.op_EMC = pdf_run_EMC;

		/* compatibility */
		proc->super.op_BX = pdf_run_BX;
		proc->super.op_EX = pdf_run_EX;

		/* extgstate */
		proc->super.op_gs_OP = pdf_run_gs_OP;
		proc->super.op_gs_op = pdf_run_gs_op;
		proc->super.op_gs_OPM = pdf_run_gs_OPM;
		proc->super.op_gs_UseBlackPtComp = pdf_run_gs_UseBlackPtComp;

		proc->super.op_END = pdf_run_END;
	}

	proc->dev = dev;
	proc->cookie = cookie;

	proc->default_cs = fz_keep_default_colorspaces(ctx, default_cs);

	proc->path = NULL;
	proc->clip = 0;
	proc->clip_even_odd = 0;

	proc->tos.text = NULL;
	proc->tos.tlm = fz_identity;
	proc->tos.tm = fz_identity;
	proc->tos.text_mode = 0;

	proc->gtop = -1;

	fz_try(ctx)
	{
		proc->path = fz_new_path(ctx);

		proc->gcap = 64;
		proc->gstate = fz_malloc_struct_array(ctx, proc->gcap, pdf_gstate);

		proc->gtop = 0;
		pdf_init_gstate(ctx, &proc->gstate[0], ctm);

		if (gstate)
		{
			pdf_copy_gstate(ctx, &proc->gstate[0], gstate);
			proc->gstate[0].clip_depth = 0;
			proc->gstate[0].ctm = ctm;
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_run_processor(ctx, (pdf_processor *) proc);
		fz_free(ctx, proc);
		fz_rethrow(ctx);
	}

	/* We need to save an extra level to allow for level 0 to be the parent gstate level. */
	pdf_gsave(ctx, proc);

	return (pdf_processor*)proc;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <math.h>

/*
	The URI encoding format broadly follows that described in
	"Parameters for Opening PDF files" from the Adobe Acrobat SDK,
	version 8.1, which can, at the time of writing, be found here:

	https://web.archive.org/web/20170921000830/http://www.adobe.com/content/dam/Adobe/en/devnet/acrobat/pdfs/pdf_open_parameters.pdf
*/

static void
pdf_test_outline(fz_context *ctx, pdf_document *doc, pdf_obj *dict, pdf_mark_bits *marks, pdf_obj *parent, int *fixed)
{
	int parent_diff, prev_diff, last_diff;
	pdf_obj *first, *last, *next, *prev;
	pdf_obj *expected_parent = parent;
	pdf_obj *expected_prev = NULL;

	last = pdf_dict_get(ctx, expected_parent, PDF_NAME(Last));

	while (dict && pdf_is_dict(ctx, dict))
	{
		if (pdf_mark_bits_set(ctx, marks, dict))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Cycle detected in outlines");

		parent = pdf_dict_get(ctx, dict, PDF_NAME(Parent));
		prev = pdf_dict_get(ctx, dict, PDF_NAME(Prev));
		next = pdf_dict_get(ctx, dict, PDF_NAME(Next));

		parent_diff = pdf_objcmp(ctx, parent, expected_parent);
		prev_diff = pdf_objcmp(ctx, prev, expected_prev);
		last_diff = next == NULL && pdf_objcmp(ctx, last, dict);

		if (fixed == NULL)
		{
			if (parent_diff)
				fz_throw(ctx, FZ_ERROR_GENERIC, "Outline parent pointer still bad or missing despite repair");
			if (prev_diff)
				fz_throw(ctx, FZ_ERROR_GENERIC, "Outline prev pointer still bad or missing despite repair");
			if (last_diff)
				fz_throw(ctx, FZ_ERROR_GENERIC, "Outline last pointer still bad or missing despite repair");
		}
		else if (parent_diff || prev_diff || last_diff)
		{
			if (*fixed == 0)
				pdf_begin_operation(ctx, doc, "Repair outline nodes");
			*fixed = 1;
		}
		if (parent_diff)
		{
			fz_warn(ctx, "Bad or missing parent pointer in outline tree, repairing");
			pdf_dict_put(ctx, dict, PDF_NAME(Parent), expected_parent);
		}
		if (prev_diff)
		{
			fz_warn(ctx, "Bad or missing prev pointer in outline tree, repairing");
			if (expected_prev)
				pdf_dict_put(ctx, dict, PDF_NAME(Prev), expected_prev);
			else
				pdf_dict_del(ctx, dict, PDF_NAME(Prev));
		}
		if (last_diff)
		{
			fz_warn(ctx, "Bad or missing last pointer in outline tree, repairing");
			pdf_dict_put(ctx, expected_parent, PDF_NAME(Last), dict);
		}

		first = pdf_dict_get(ctx, dict, PDF_NAME(First));
		if (first)
			pdf_test_outline(ctx, doc, first, marks, dict, fixed);

		expected_prev = dict;
		dict = next;
	}
}

fz_outline *
pdf_load_outline(fz_context *ctx, pdf_document *doc)
{
	/* Just appeal to the fz_ level. */
	return fz_load_outline(ctx, (fz_document *)doc);
}

enum {
	MOD_NONE = 0,
	MOD_BELOW = 1,
	MOD_AFTER = 2
};

typedef struct pdf_outline_iterator {
	fz_outline_iterator super;
	fz_outline_item item;
	pdf_obj *current;
	int modifier;
} pdf_outline_iterator;

static int
pdf_outline_iterator_next(fz_context *ctx, fz_outline_iterator *iter_)
{
	pdf_outline_iterator *iter = (pdf_outline_iterator *)iter_;
	pdf_obj *next;

	if (iter->modifier != MOD_NONE || iter->current == NULL)
		return -1;
	next = pdf_dict_get(ctx, iter->current, PDF_NAME(Next));
	if (next == NULL)
	{
		iter->modifier = MOD_AFTER;
		return 1;
	}

	iter->modifier = MOD_NONE;
	iter->current = next;
	return 0;
}

static int
pdf_outline_iterator_prev(fz_context *ctx, fz_outline_iterator *iter_)
{
	pdf_outline_iterator *iter = (pdf_outline_iterator *)iter_;
	pdf_obj *prev;

	if (iter->modifier == MOD_BELOW || iter->current == NULL)
		return -1;
	if (iter->modifier == MOD_AFTER)
	{
		iter->modifier = MOD_NONE;
		return 0;
	}
	prev = pdf_dict_get(ctx, iter->current, PDF_NAME(Prev));
	if (prev == NULL)
		return -1;

	iter->modifier = MOD_NONE;
	iter->current = prev;
	return 0;
}

static int
pdf_outline_iterator_up(fz_context *ctx, fz_outline_iterator *iter_)
{
	pdf_outline_iterator *iter = (pdf_outline_iterator *)iter_;
	pdf_obj *up;
	pdf_obj *grandparent;

	if (iter->current == NULL)
		return -1;
	if (iter->modifier == MOD_BELOW)
	{
		iter->modifier = MOD_NONE;
		return 0;
	}
	/* The topmost level still has a parent pointer, just one
	 * that points to the outlines object. We never want to
	 * allow us to move 'up' onto the outlines object. */
	up = pdf_dict_get(ctx, iter->current, PDF_NAME(Parent));
	if (up == NULL)
		/* This should never happen! */
		return -1;
	grandparent = pdf_dict_get(ctx, up, PDF_NAME(Parent));
	if (grandparent == NULL)
		return -1;

	iter->modifier = MOD_NONE;
	iter->current = up;
	return 0;
}

static int
pdf_outline_iterator_down(fz_context *ctx, fz_outline_iterator *iter_)
{
	pdf_outline_iterator *iter = (pdf_outline_iterator *)iter_;
	pdf_obj *down;

	if (iter->modifier != MOD_NONE || iter->current == NULL)
		return -1;
	down = pdf_dict_get(ctx, iter->current, PDF_NAME(First));
	if (down == NULL)
	{
		iter->modifier = MOD_BELOW;
		return 1;
	}

	iter->modifier = MOD_NONE;
	iter->current = down;
	return 0;
}

static void
do_outline_update(fz_context *ctx, pdf_obj *obj, fz_outline_item *item, int is_new_node)
{
	int count;
	int open_delta = 0;
	pdf_obj *parent;

	/* If the open/closed state changes, update. */
	count = pdf_dict_get_int(ctx, obj, PDF_NAME(Count));
	if ((count < 0 && item->is_open) || (count > 0 && !item->is_open))
	{
		pdf_dict_put_int(ctx, obj, PDF_NAME(Count), -count);
		open_delta = -count;
	}
	else if (is_new_node)
		open_delta = 1;

	parent = pdf_dict_get(ctx, obj, PDF_NAME(Parent));
	while (parent)
	{
		pdf_obj *cobj = pdf_dict_get(ctx, parent, PDF_NAME(Count));
		count = pdf_to_int(ctx, cobj);
		if (open_delta || cobj == NULL)
			pdf_dict_put_int(ctx, parent, PDF_NAME(Count), count >= 0 ? count + open_delta : count - open_delta);
		if (count < 0)
			break;
		parent = pdf_dict_get(ctx, parent, PDF_NAME(Parent));
	}

	if (item->title)
		pdf_dict_put_text_string(ctx, obj, PDF_NAME(Title), item->title);
	else
		pdf_dict_del(ctx, obj, PDF_NAME(Title));

	pdf_dict_del(ctx, obj, PDF_NAME(A));
	pdf_dict_del(ctx, obj, PDF_NAME(Dest));
	if (item->uri)
	{
		pdf_document *doc = pdf_get_bound_document(ctx, obj);

		if (fz_is_external_link(ctx, item->uri))
			pdf_dict_put_drop(ctx, obj, PDF_NAME(A),
				pdf_new_action_from_link(ctx, doc, item->uri));
		else
			pdf_dict_put_drop(ctx, obj, PDF_NAME(Dest),
				pdf_new_destination_from_link(ctx, doc, item->uri));
	}
}

static int
pdf_outline_iterator_insert(fz_context *ctx, fz_outline_iterator *iter_, fz_outline_item *item)
{
	pdf_outline_iterator *iter = (pdf_outline_iterator *)iter_;
	pdf_document *doc = (pdf_document *)iter->super.doc;
	pdf_obj *obj = NULL;
	pdf_obj *prev;
	pdf_obj *parent;
	pdf_obj *outlines = NULL;
	int result = 0;

	fz_var(obj);
	fz_var(outlines);

	pdf_begin_operation(ctx, doc, "Insert outline item");

	fz_try(ctx)
	{
		obj = pdf_add_new_dict(ctx, doc, 4);

		if (iter->modifier == MOD_BELOW)
			parent = iter->current;
		else if (iter->modifier == MOD_NONE && iter->current == NULL)
		{
			pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
			outlines = pdf_dict_get(ctx, root, PDF_NAME(Outlines));
			if (outlines == NULL)
			{
				/* No outlines entry, better make one. */
				outlines = pdf_add_new_dict(ctx, doc, 4);
				pdf_dict_put(ctx, root, PDF_NAME(Outlines), outlines);
				pdf_dict_put(ctx, outlines, PDF_NAME(Type), PDF_NAME(Outlines));
			}
			iter->modifier = MOD_BELOW;
			iter->current = outlines;
			parent = outlines;
		}
		else
			parent = pdf_dict_get(ctx, iter->current, PDF_NAME(Parent));

		pdf_dict_put(ctx, obj, PDF_NAME(Parent), parent);

		do_outline_update(ctx, obj, item, 1);

		switch (iter->modifier)
		{
		case MOD_BELOW:
			pdf_dict_put(ctx, iter->current, PDF_NAME(First), obj);
			pdf_dict_put(ctx, iter->current, PDF_NAME(Last), obj);
			iter->current = obj;
			iter->modifier = MOD_AFTER;
			result = 1;
			break;
		case MOD_AFTER:
			pdf_dict_put(ctx, obj, PDF_NAME(Prev), iter->current);
			pdf_dict_put(ctx, iter->current, PDF_NAME(Next), obj);
			pdf_dict_put(ctx, parent, PDF_NAME(Last), obj);
			iter->current = obj;
			result = 1;
			break;
		default:
			prev = pdf_dict_get(ctx, iter->current, PDF_NAME(Prev));
			if (prev)
			{
				pdf_dict_put(ctx, prev, PDF_NAME(Next), obj);
				pdf_dict_put(ctx, obj, PDF_NAME(Prev), prev);
			}
			else
				pdf_dict_put(ctx, parent, PDF_NAME(First), obj);
			pdf_dict_put(ctx, iter->current, PDF_NAME(Prev), obj);
			pdf_dict_put(ctx, obj, PDF_NAME(Next), iter->current);
			result = 0;
			break;
		}
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, obj);
		pdf_drop_obj(ctx, outlines);
		pdf_end_operation(ctx, doc);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return result;
}

static void
pdf_outline_iterator_update(fz_context *ctx, fz_outline_iterator *iter_, fz_outline_item *item)
{
	pdf_outline_iterator *iter = (pdf_outline_iterator *)iter_;
	pdf_document *doc = (pdf_document *)iter->super.doc;

	if (iter->modifier != MOD_NONE || iter->current == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't update a non-existent outline item!");

	pdf_begin_operation(ctx, doc, "Update outline item");

	fz_try(ctx)
		do_outline_update(ctx, iter->current, item, 0);
	fz_always(ctx)
		pdf_end_operation(ctx, doc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static int
pdf_outline_iterator_del(fz_context *ctx, fz_outline_iterator *iter_)
{
	pdf_outline_iterator *iter = (pdf_outline_iterator *)iter_;
	pdf_document *doc = (pdf_document *)iter->super.doc;
	pdf_obj *next, *prev, *parent;
	int result = 0;
	int count;

	if (iter->modifier != MOD_NONE || iter->current == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't delete a non-existent outline item!");

	prev = pdf_dict_get(ctx, iter->current, PDF_NAME(Prev));
	next = pdf_dict_get(ctx, iter->current, PDF_NAME(Next));
	parent = pdf_dict_get(ctx, iter->current, PDF_NAME(Parent));
	count = pdf_dict_get_int(ctx, iter->current, PDF_NAME(Count));
	/* How many nodes visible from above are being removed? */
	if (count > 0)
		count++; /* Open children, plus this node. */
	else
		count = 1; /* Just this node */

	pdf_begin_operation(ctx, doc, "Delete outline item");

	fz_try(ctx)
	{
		pdf_obj *up = parent;
		while (up)
		{
			int c = pdf_dict_get_int(ctx, up, PDF_NAME(Count));
			pdf_dict_put_int(ctx, up, PDF_NAME(Count), (c > 0 ? c - count : c + count));
			if (c < 0)
				break;
			up = pdf_dict_get(ctx, up, PDF_NAME(Parent));
		}

		if (prev)
		{
			if (next)
				pdf_dict_put(ctx, prev, PDF_NAME(Next), next);
			else
				pdf_dict_del(ctx, prev, PDF_NAME(Next));
		}
		if (next)
		{
			if (prev)
				pdf_dict_put(ctx, next, PDF_NAME(Prev), prev);
			else
			{
				pdf_dict_put(ctx, parent, PDF_NAME(First), next);
				pdf_dict_del(ctx, next, PDF_NAME(Prev));
			}
			iter->current = next;
		}
		else if (prev)
		{
			iter->current = prev;
			pdf_dict_put(ctx, parent, PDF_NAME(Last), prev);
		}
		else if (parent)
		{
			iter->current = parent;
			iter->modifier = MOD_BELOW;
			pdf_dict_del(ctx, parent, PDF_NAME(First));
			pdf_dict_del(ctx, parent, PDF_NAME(Last));
			result = 1;
		}
		else
		{
			iter->current = NULL;
			result = 1;
		}
	}
	fz_always(ctx)
		pdf_end_operation(ctx, doc);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return result;
}

static fz_outline_item *
pdf_outline_iterator_item(fz_context *ctx, fz_outline_iterator *iter_)
{
	pdf_outline_iterator *iter = (pdf_outline_iterator *)iter_;
	pdf_obj *obj;
	pdf_document *doc = (pdf_document *)iter->super.doc;

	if (iter->modifier != MOD_NONE || iter->current == NULL)
		return NULL;

	fz_free(ctx, iter->item.title);
	iter->item.title = NULL;
	fz_free(ctx, iter->item.uri);
	iter->item.uri = NULL;

	obj = pdf_dict_get(ctx, iter->current, PDF_NAME(Title));
	if (obj)
		iter->item.title = Memento_label(fz_strdup(ctx, pdf_to_text_string(ctx, obj)), "outline_title");
	obj = pdf_dict_get(ctx, iter->current, PDF_NAME(Dest));
	if (obj)
		iter->item.uri = Memento_label(pdf_parse_link_dest(ctx, doc, obj), "outline_uri");
	else
	{
		obj = pdf_dict_get(ctx, iter->current, PDF_NAME(A));
		if (obj)
			iter->item.uri = Memento_label(pdf_parse_link_action(ctx, doc, obj, -1), "outline_uri");
	}

	obj = pdf_dict_get(ctx, iter->current, PDF_NAME(Count));

	iter->item.is_open = (pdf_to_int(ctx, obj) > 0);

	return &iter->item;
}

static void
pdf_outline_iterator_drop(fz_context *ctx, fz_outline_iterator *iter_)
{
	pdf_outline_iterator *iter = (pdf_outline_iterator *)iter_;

	if (iter == NULL)
		return;

	fz_free(ctx, iter->item.title);
	fz_free(ctx, iter->item.uri);
}

fz_outline_iterator *pdf_new_outline_iterator(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *root, *obj, *first;
	pdf_mark_bits *marks;
	pdf_outline_iterator *iter = NULL;
	int fixed = 0;

	/* Walk the outlines to spot problems that might bite us later
	 * (in particular, for cycles). */
	marks = pdf_new_mark_bits(ctx, doc);
	fz_try(ctx)
	{
		root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
		obj = pdf_dict_get(ctx, root, PDF_NAME(Outlines));
		first = pdf_dict_get(ctx, obj, PDF_NAME(First));
		if (first)
		{
			/* cache page tree for fast link destination lookups */
			pdf_load_page_tree(ctx, doc);
			fz_try(ctx)
			{
				/* Pass through the outlines once, fixing inconsistencies */
				pdf_test_outline(ctx, doc, first, marks, obj, &fixed);

				if (fixed)
				{
					/* If a fix was performed, pass through again,
					 * this time throwing if it's still not correct. */
					pdf_mark_bits_reset(ctx, marks);
					pdf_test_outline(ctx, doc, first, marks, obj, NULL);
				}
			}
			fz_always(ctx)
			{
				if (fixed)
					pdf_end_operation(ctx, doc);
				pdf_drop_page_tree(ctx, doc);
			}
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
	}
	fz_always(ctx)
		pdf_drop_mark_bits(ctx, marks);
	fz_catch(ctx)
		fz_rethrow(ctx);

	iter = fz_new_derived_outline_iter(ctx, pdf_outline_iterator, &doc->super);
	iter->super.del = pdf_outline_iterator_del;
	iter->super.next = pdf_outline_iterator_next;
	iter->super.prev = pdf_outline_iterator_prev;
	iter->super.up = pdf_outline_iterator_up;
	iter->super.down = pdf_outline_iterator_down;
	iter->super.insert = pdf_outline_iterator_insert;
	iter->super.update = pdf_outline_iterator_update;
	iter->super.drop = pdf_outline_iterator_drop;
	iter->super.item = pdf_outline_iterator_item;
	iter->current = first;
	iter->modifier = MOD_NONE;

	return &iter->super;
}

fz_link_dest
pdf_resolve_link_dest(fz_context *ctx, pdf_document *doc, const char *uri)
{
	fz_link_dest dest;
	pdf_obj *page_obj;
	fz_matrix page_ctm;
	fz_rect mediabox;

	dest = pdf_parse_link_uri(ctx, uri);
	if (dest.loc.page < 0)
		return fz_make_link_dest_none();

	page_obj = pdf_lookup_page_obj(ctx, doc, dest.loc.page);
	pdf_page_obj_transform(ctx, page_obj, &mediabox, &page_ctm);
	mediabox = fz_transform_rect(mediabox, page_ctm);

	/* clamp coordinates to remain on page */
	dest.x = fz_clamp(dest.x, 0, mediabox.x1 - mediabox.x0);
	dest.y = fz_clamp(dest.y, 0, mediabox.y1 - mediabox.y0);
	dest.w = fz_clamp(dest.w, 0, mediabox.x1 - dest.x);
	dest.h = fz_clamp(dest.h, 0, mediabox.y1 - dest.y);

	return dest;
}

int
pdf_resolve_link(fz_context *ctx, pdf_document *doc, const char *uri, float *xp, float *yp)
{
	fz_link_dest dest = pdf_resolve_link_dest(ctx, doc, uri);
	if (xp) *xp = dest.x;
	if (yp) *yp = dest.y;
	return dest.loc.page;
}

pdf_obj *
pdf_new_destination_from_link(fz_context *ctx, pdf_document *doc, const char *uri)
{
	pdf_obj *dest = pdf_new_array(ctx, doc, 6);
	fz_matrix ctm, invctm;
	pdf_obj *pageobj;
	fz_link_dest val;
	fz_point p;
	fz_rect r;

	fz_try(ctx)
	{
		val = pdf_parse_link_uri(ctx, uri);

		pageobj = pdf_lookup_page_obj(ctx, doc, val.loc.page);
		pdf_array_push(ctx, dest, pageobj);

		pdf_page_obj_transform(ctx, pageobj, NULL, &ctm);
		invctm = fz_invert_matrix(ctm);

		switch (val.type)
		{
		default:
		case FZ_LINK_DEST_FIT:
			pdf_array_push(ctx, dest, PDF_NAME(Fit));
			break;
		case FZ_LINK_DEST_FIT_H:
			p = fz_transform_point_xy(0, val.y, invctm);
			pdf_array_push(ctx, dest, PDF_NAME(FitH));
			if (isnan(p.y))
				pdf_array_push(ctx, dest, PDF_NULL);
			else
				pdf_array_push_real(ctx, dest, p.y);
			break;
		case FZ_LINK_DEST_FIT_BH:
			p = fz_transform_point_xy(0, val.y, invctm);
			pdf_array_push(ctx, dest, PDF_NAME(FitBH));
			if (isnan(p.y))
				pdf_array_push(ctx, dest, PDF_NULL);
			else
				pdf_array_push_real(ctx, dest, p.y);
			break;
		case FZ_LINK_DEST_FIT_V:
			p = fz_transform_point_xy(val.x, 0, invctm);
			pdf_array_push(ctx, dest, PDF_NAME(FitV));
			if (isnan(p.x))
				pdf_array_push(ctx, dest, PDF_NULL);
			else
				pdf_array_push_real(ctx, dest, p.x);
			break;
		case FZ_LINK_DEST_FIT_BV:
			p = fz_transform_point_xy(val.x, 0, invctm);
			pdf_array_push(ctx, dest, PDF_NAME(FitBV));
			if (isnan(p.x))
				pdf_array_push(ctx, dest, PDF_NULL);
			else
				pdf_array_push_real(ctx, dest, p.x);
			break;
		case FZ_LINK_DEST_XYZ:
			p = fz_transform_point_xy(val.x, val.y, invctm);
			pdf_array_push(ctx, dest, PDF_NAME(XYZ));
			if (isnan(p.x))
				pdf_array_push(ctx, dest, PDF_NULL);
			else
				pdf_array_push_real(ctx, dest, p.x);
			if (isnan(p.y))
				pdf_array_push(ctx, dest, PDF_NULL);
			else
				pdf_array_push_real(ctx, dest, p.y);
			if (isnan(val.zoom))
				pdf_array_push(ctx, dest, PDF_NULL);
			else
				pdf_array_push_real(ctx, dest, val.zoom / 100);
			break;
		case FZ_LINK_DEST_FIT_R:
			r.x0 = val.x;
			r.y0 = val.y;
			r.x1 = val.x + val.w;
			r.y1 = val.y + val.h;
			fz_transform_rect(r, invctm);
			pdf_array_push(ctx, dest, PDF_NAME(FitR));
			pdf_array_push_real(ctx, dest, r.x0);
			pdf_array_push_real(ctx, dest, r.y0);
			pdf_array_push_real(ctx, dest, r.x1);
			pdf_array_push_real(ctx, dest, r.y1);
			break;
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, dest);
		fz_rethrow(ctx);
	}

	return dest;
}

pdf_obj *
pdf_new_action_from_link(fz_context *ctx, pdf_document *doc, const char *uri)
{
	pdf_obj *action = pdf_new_dict(ctx, doc, 2);

	fz_try(ctx)
	{
		if (fz_is_external_link(ctx, uri))
		{
			pdf_dict_put(ctx, action, PDF_NAME(S), PDF_NAME(URI));
			pdf_dict_put_text_string(ctx, action, PDF_NAME(URI), uri);
		}
		else
		{
			pdf_dict_put(ctx, action, PDF_NAME(S), PDF_NAME(GoTo));
			pdf_dict_put_drop(ctx, action, PDF_NAME(D),
				pdf_new_destination_from_link(ctx, doc, uri));
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, action);
		fz_rethrow(ctx);
	}

	return action;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <stdlib.h>
#include <string.h>
#include <limits.h>

int
pdf_count_pages(fz_context *ctx, pdf_document *doc)
{
	/* FIXME: We should reset linear_page_count to 0 when editing starts
	 * (or when linear loading ends) */
	if (doc->linear_page_count != 0)
		return doc->linear_page_count;
	return pdf_to_int(ctx, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/Pages/Count"));
}

int pdf_count_pages_imp(fz_context *ctx, fz_document *doc, int chapter)
{
	return pdf_count_pages(ctx, (pdf_document*)doc);
}

static int
pdf_load_page_tree_imp(fz_context *ctx, pdf_document *doc, pdf_obj *node, int idx, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj *type = pdf_dict_get(ctx, node, PDF_NAME(Type));
	if (pdf_name_eq(ctx, type, PDF_NAME(Pages)))
	{
		pdf_obj *kids = pdf_dict_get(ctx, node, PDF_NAME(Kids));
		int i, n = pdf_array_len(ctx, kids);
		if (pdf_cycle(ctx, &cycle, cycle_up, node))
			fz_throw(ctx, FZ_ERROR_GENERIC, "cycle in page tree");
		for (i = 0; i < n; ++i)
			idx = pdf_load_page_tree_imp(ctx, doc, pdf_array_get(ctx, kids, i), idx, &cycle);
	}
	else if (pdf_name_eq(ctx, type, PDF_NAME(Page)))
	{
		if (idx >= doc->map_page_count)
			fz_throw(ctx, FZ_ERROR_GENERIC, "too many kids in page tree");
		doc->rev_page_map[idx].page = idx;
		doc->rev_page_map[idx].object = pdf_to_num(ctx, node);
		doc->fwd_page_map[idx] = doc->rev_page_map[idx].object;
		++idx;
	}
	else
	{
		fz_throw(ctx, FZ_ERROR_GENERIC, "non-page object in page tree");
	}
	return idx;
}

static int
cmp_rev_page_map(const void *va, const void *vb)
{
	const pdf_rev_page_map *a = va;
	const pdf_rev_page_map *b = vb;
	return a->object - b->object;
}

void
pdf_load_page_tree(fz_context *ctx, pdf_document *doc)
{
	int refs;

	/* Atomically increment the number of times we've been told to load. */
	fz_lock(ctx, FZ_LOCK_ALLOC);
	refs = doc->page_map_nesting++;
	fz_unlock(ctx, FZ_LOCK_ALLOC);

	/* If we were already non-zero, then we're already loaded. */
	if (refs != 0)
		return;

	/* At this point we're trusting that only 1 thread should be doing
	 * stuff that hits the document at a time. */
	fz_try(ctx)
	{
		doc->map_page_count = pdf_count_pages(ctx, doc);
		doc->rev_page_map = Memento_label(fz_malloc_array(ctx, doc->map_page_count, pdf_rev_page_map), "pdf_rev_page_map");
		doc->fwd_page_map = Memento_label(fz_malloc_array(ctx, doc->map_page_count, int), "pdf_fwd_page_map");
		pdf_load_page_tree_imp(ctx, doc, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/Pages"), 0, NULL);
		qsort(doc->rev_page_map, doc->map_page_count, sizeof *doc->rev_page_map, cmp_rev_page_map);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, doc->rev_page_map);
		doc->rev_page_map = NULL;
		fz_free(ctx, doc->fwd_page_map);
		doc->fwd_page_map = NULL;
		fz_lock(ctx, FZ_LOCK_ALLOC);
		doc->page_map_nesting--;
		fz_unlock(ctx, FZ_LOCK_ALLOC);
		fz_rethrow(ctx);
	}
}

void
pdf_drop_page_tree(fz_context *ctx, pdf_document *doc)
{
	int refs;

	fz_lock(ctx, FZ_LOCK_ALLOC);
	refs = --doc->page_map_nesting;
	fz_unlock(ctx, FZ_LOCK_ALLOC);
	if (refs != 0)
		return;

	/* At this point we're trusting that only 1 thread should be doing
	 * stuff that hits the document at a time. */
	fz_free(ctx, doc->rev_page_map);
	doc->rev_page_map = NULL;
	fz_free(ctx, doc->fwd_page_map);
	doc->fwd_page_map = NULL;
	doc->map_page_count = 0;
}

static pdf_obj *
pdf_lookup_page_loc_imp(fz_context *ctx, pdf_document *doc, pdf_obj *node, int *skip, pdf_obj **parentp, int *indexp)
{
	pdf_mark_list mark_list;
	pdf_obj *kids;
	pdf_obj *hit = NULL;
	int i, len;

	pdf_mark_list_init(ctx, &mark_list);

	fz_try(ctx)
	{
		do
		{
			kids = pdf_dict_get(ctx, node, PDF_NAME(Kids));
			len = pdf_array_len(ctx, kids);

			if (len == 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "malformed page tree");

			if (pdf_mark_list_push(ctx, &mark_list, node))
				fz_throw(ctx, FZ_ERROR_GENERIC, "cycle in page tree");

			for (i = 0; i < len; i++)
			{
				pdf_obj *kid = pdf_array_get(ctx, kids, i);
				pdf_obj *type = pdf_dict_get(ctx, kid, PDF_NAME(Type));
				if (type ? pdf_name_eq(ctx, type, PDF_NAME(Pages)) : pdf_dict_get(ctx, kid, PDF_NAME(Kids)) && !pdf_dict_get(ctx, kid, PDF_NAME(MediaBox)))
				{
					int count = pdf_dict_get_int(ctx, kid, PDF_NAME(Count));
					if (*skip < count)
					{
						node = kid;
						break;
					}
					else
					{
						*skip -= count;
					}
				}
				else
				{
					if (type ? !pdf_name_eq(ctx, type, PDF_NAME(Page)) : !pdf_dict_get(ctx, kid, PDF_NAME(MediaBox)))
						fz_warn(ctx, "non-page object in page tree (%s)", pdf_to_name(ctx, type));
					if (*skip == 0)
					{
						if (parentp) *parentp = node;
						if (indexp) *indexp = i;
						hit = kid;
						break;
					}
					else
					{
						(*skip)--;
					}
				}
			}
		}
		/* If i < len && hit != NULL the desired page was found in the
		Kids array, done. If i < len && hit == NULL the found page tree
		node contains a Kids array that contains the desired page, loop
		back to top to extract it. When i == len the Kids array has been
		exhausted without finding the desired page, give up.
		*/
		while (hit == NULL && i < len);
	}
	fz_always(ctx)
	{
		pdf_mark_list_free(ctx, &mark_list);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return hit;
}

pdf_obj *
pdf_lookup_page_loc(fz_context *ctx, pdf_document *doc, int needle, pdf_obj **parentp, int *indexp)
{
	pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
	pdf_obj *node = pdf_dict_get(ctx, root, PDF_NAME(Pages));
	int skip = needle;
	pdf_obj *hit;

	if (!node)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find page tree");

	hit = pdf_lookup_page_loc_imp(ctx, doc, node, &skip, parentp, indexp);
	if (!hit)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find page %d in page tree", needle+1);
	return hit;
}

pdf_obj *
pdf_lookup_page_obj(fz_context *ctx, pdf_document *doc, int needle)
{
	if (doc->fwd_page_map)
	{
		if (needle < 0 || needle >= doc->map_page_count)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find page %d in page tree", needle+1);
		return pdf_load_object(ctx, doc, doc->fwd_page_map[needle]);
	} else
		return pdf_lookup_page_loc(ctx, doc, needle, NULL, NULL);
}

static int
pdf_count_pages_before_kid(fz_context *ctx, pdf_document *doc, pdf_obj *parent, int kid_num)
{
	pdf_obj *kids = pdf_dict_get(ctx, parent, PDF_NAME(Kids));
	int i, total = 0, len = pdf_array_len(ctx, kids);
	for (i = 0; i < len; i++)
	{
		pdf_obj *kid = pdf_array_get(ctx, kids, i);
		if (pdf_to_num(ctx, kid) == kid_num)
			return total;
		if (pdf_name_eq(ctx, pdf_dict_get(ctx, kid, PDF_NAME(Type)), PDF_NAME(Pages)))
		{
			pdf_obj *count = pdf_dict_get(ctx, kid, PDF_NAME(Count));
			int n = pdf_to_int(ctx, count);
			if (!pdf_is_int(ctx, count) || n < 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "illegal or missing count in pages tree");
			total += n;
		}
		else
			total++;
	}
	fz_throw(ctx, FZ_ERROR_GENERIC, "kid not found in parent's kids array");
}

static int
pdf_lookup_page_number_slow(fz_context *ctx, pdf_document *doc, pdf_obj *node)
{
	pdf_mark_list mark_list;
	int needle = pdf_to_num(ctx, node);
	int total = 0;
	pdf_obj *parent;

	if (!pdf_name_eq(ctx, pdf_dict_get(ctx, node, PDF_NAME(Type)), PDF_NAME(Page)))
	{
		fz_warn(ctx, "invalid page object");
		return -1;
	}

	pdf_mark_list_init(ctx, &mark_list);
	parent = pdf_dict_get(ctx, node, PDF_NAME(Parent));
	fz_try(ctx)
	{
		while (pdf_is_dict(ctx, parent))
		{
			if (pdf_mark_list_push(ctx, &mark_list, parent))
				fz_throw(ctx, FZ_ERROR_GENERIC, "cycle in page tree (parents)");
			total += pdf_count_pages_before_kid(ctx, doc, parent, needle);
			needle = pdf_to_num(ctx, parent);
			parent = pdf_dict_get(ctx, parent, PDF_NAME(Parent));
		}
	}
	fz_always(ctx)
		pdf_mark_list_free(ctx, &mark_list);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return total;
}

static int
pdf_lookup_page_number_fast(fz_context *ctx, pdf_document *doc, int needle)
{
	int l = 0;
	int r = doc->map_page_count - 1;
	while (l <= r)
	{
		int m = (l + r) >> 1;
		int c = needle - doc->rev_page_map[m].object;
		if (c < 0)
			r = m - 1;
		else if (c > 0)
			l = m + 1;
		else
			return doc->rev_page_map[m].page;
	}
	return -1;
}

int
pdf_lookup_page_number(fz_context *ctx, pdf_document *doc, pdf_obj *page)
{
	if (doc->rev_page_map)
		return pdf_lookup_page_number_fast(ctx, doc, pdf_to_num(ctx, page));
	else
		return pdf_lookup_page_number_slow(ctx, doc, page);
}

int
pdf_lookup_anchor(fz_context *ctx, pdf_document *doc, const char *name, float *xp, float *yp)
{
	pdf_obj *needle, *dest = NULL;
	char *uri;

	if (xp) *xp = 0;
	if (yp) *yp = 0;

	needle = pdf_new_string(ctx, name, strlen(name));
	fz_try(ctx)
		dest = pdf_lookup_dest(ctx, doc, needle);
	fz_always(ctx)
		pdf_drop_obj(ctx, needle);
	fz_catch(ctx)
		fz_rethrow(ctx);

	if (dest)
	{
		uri = pdf_parse_link_dest(ctx, doc, dest);
		return pdf_resolve_link(ctx, doc, uri, xp, yp);
	}

	if (!strncmp(name, "page=", 5))
		return fz_atoi(name + 5) - 1;

	return fz_atoi(name) - 1;
}

static void
pdf_flatten_inheritable_page_item(fz_context *ctx, pdf_obj *page, pdf_obj *key)
{
	pdf_obj *val = pdf_dict_get_inheritable(ctx, page, key);
	if (val)
		pdf_dict_put(ctx, page, key, val);
}

void
pdf_flatten_inheritable_page_items(fz_context *ctx, pdf_obj *page)
{
	pdf_flatten_inheritable_page_item(ctx, page, PDF_NAME(MediaBox));
	pdf_flatten_inheritable_page_item(ctx, page, PDF_NAME(CropBox));
	pdf_flatten_inheritable_page_item(ctx, page, PDF_NAME(Rotate));
	pdf_flatten_inheritable_page_item(ctx, page, PDF_NAME(Resources));
}

/* We need to know whether to install a page-level transparency group */

/*
 * Object memo flags - allows us to secretly remember "a memo" (a bool) in an
 * object, and to read back whether there was a memo, and if so, what it was.
 */
enum
{
	PDF_FLAGS_MEMO_BM = 0,
	PDF_FLAGS_MEMO_OP = 1
};

static int pdf_resources_use_blending(fz_context *ctx, pdf_obj *rdb, pdf_cycle_list *cycle_up);

static int
pdf_extgstate_uses_blending(fz_context *ctx, pdf_obj *dict)
{
	pdf_obj *obj = pdf_dict_get(ctx, dict, PDF_NAME(BM));
	if (obj && !pdf_name_eq(ctx, obj, PDF_NAME(Normal)))
		return 1;
	return 0;
}

static int
pdf_pattern_uses_blending(fz_context *ctx, pdf_obj *dict, pdf_cycle_list *cycle_up)
{
	pdf_obj *obj;
	pdf_cycle_list cycle;
	if (pdf_cycle(ctx, &cycle, cycle_up, dict))
		return 0;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(Resources));
	if (pdf_resources_use_blending(ctx, obj, &cycle))
		return 1;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(ExtGState));
	return pdf_extgstate_uses_blending(ctx, obj);
}

static int
pdf_xobject_uses_blending(fz_context *ctx, pdf_obj *dict, pdf_cycle_list *cycle_up)
{
	pdf_obj *obj = pdf_dict_get(ctx, dict, PDF_NAME(Resources));
	pdf_cycle_list cycle;
	if (pdf_cycle(ctx, &cycle, cycle_up, dict))
		return 0;
	if (pdf_name_eq(ctx, pdf_dict_getp(ctx, dict, "Group/S"), PDF_NAME(Transparency)))
		return 1;
	return pdf_resources_use_blending(ctx, obj, &cycle);
}

static int
pdf_resources_use_blending(fz_context *ctx, pdf_obj *rdb, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj *obj;
	int i, n, useBM = 0;

	if (!rdb)
		return 0;

	/* Have we been here before and remembered an answer? */
	if (pdf_obj_memo(ctx, rdb, PDF_FLAGS_MEMO_BM, &useBM))
		return useBM;

	/* stop on cyclic resource dependencies */
	if (pdf_cycle(ctx, &cycle, cycle_up, rdb))
		return 0;

	obj = pdf_dict_get(ctx, rdb, PDF_NAME(ExtGState));
	n = pdf_dict_len(ctx, obj);
	for (i = 0; i < n; i++)
		if (pdf_extgstate_uses_blending(ctx, pdf_dict_get_val(ctx, obj, i)))
			goto found;

	obj = pdf_dict_get(ctx, rdb, PDF_NAME(Pattern));
	n = pdf_dict_len(ctx, obj);
	for (i = 0; i < n; i++)
		if (pdf_pattern_uses_blending(ctx, pdf_dict_get_val(ctx, obj, i), &cycle))
			goto found;

	obj = pdf_dict_get(ctx, rdb, PDF_NAME(XObject));
	n = pdf_dict_len(ctx, obj);
	for (i = 0; i < n; i++)
		if (pdf_xobject_uses_blending(ctx, pdf_dict_get_val(ctx, obj, i), &cycle))
			goto found;
	if (0)
	{
found:
		useBM = 1;
	}

	pdf_set_obj_memo(ctx, rdb, PDF_FLAGS_MEMO_BM, useBM);
	return useBM;
}

static int pdf_resources_use_overprint(fz_context *ctx, pdf_obj *rdb, pdf_cycle_list *cycle_up);

static int
pdf_extgstate_uses_overprint(fz_context *ctx, pdf_obj *dict)
{
	pdf_obj *obj = pdf_dict_get(ctx, dict, PDF_NAME(OP));
	if (obj && pdf_to_bool(ctx, obj))
		return 1;
	return 0;
}

static int
pdf_pattern_uses_overprint(fz_context *ctx, pdf_obj *dict, pdf_cycle_list *cycle_up)
{
	pdf_obj *obj;
	pdf_cycle_list cycle;
	if (pdf_cycle(ctx, &cycle, cycle_up, dict))
		return 0;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(Resources));
	if (pdf_resources_use_overprint(ctx, obj, &cycle))
		return 1;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(ExtGState));
	return pdf_extgstate_uses_overprint(ctx, obj);
}

static int
pdf_xobject_uses_overprint(fz_context *ctx, pdf_obj *dict, pdf_cycle_list *cycle_up)
{
	pdf_obj *obj = pdf_dict_get(ctx, dict, PDF_NAME(Resources));
	pdf_cycle_list cycle;
	if (pdf_cycle(ctx, &cycle, cycle_up, dict))
		return 0;
	return pdf_resources_use_overprint(ctx, obj, &cycle);
}

static int
pdf_resources_use_overprint(fz_context *ctx, pdf_obj *rdb, pdf_cycle_list *cycle_up)
{
	pdf_cycle_list cycle;
	pdf_obj *obj;
	int i, n, useOP = 0;

	if (!rdb)
		return 0;

	/* Have we been here before and remembered an answer? */
	if (pdf_obj_memo(ctx, rdb, PDF_FLAGS_MEMO_OP, &useOP))
		return useOP;

	/* stop on cyclic resource dependencies */
	if (pdf_cycle(ctx, &cycle, cycle_up, rdb))
		return 0;

	obj = pdf_dict_get(ctx, rdb, PDF_NAME(ExtGState));
	n = pdf_dict_len(ctx, obj);
	for (i = 0; i < n; i++)
		if (pdf_extgstate_uses_overprint(ctx, pdf_dict_get_val(ctx, obj, i)))
			goto found;

	obj = pdf_dict_get(ctx, rdb, PDF_NAME(Pattern));
	n = pdf_dict_len(ctx, obj);
	for (i = 0; i < n; i++)
		if (pdf_pattern_uses_overprint(ctx, pdf_dict_get_val(ctx, obj, i), &cycle))
			goto found;

	obj = pdf_dict_get(ctx, rdb, PDF_NAME(XObject));
	n = pdf_dict_len(ctx, obj);
	for (i = 0; i < n; i++)
		if (pdf_xobject_uses_overprint(ctx, pdf_dict_get_val(ctx, obj, i), &cycle))
			goto found;
	if (0)
	{
found:
		useOP = 1;
	}

	pdf_set_obj_memo(ctx, rdb, PDF_FLAGS_MEMO_OP, useOP);
	return useOP;
}

fz_transition *
pdf_page_presentation(fz_context *ctx, pdf_page *page, fz_transition *transition, float *duration)
{
	pdf_obj *obj, *transdict;

	*duration = pdf_dict_get_real(ctx, page->obj, PDF_NAME(Dur));

	transdict = pdf_dict_get(ctx, page->obj, PDF_NAME(Trans));
	if (!transdict)
		return NULL;

	obj = pdf_dict_get(ctx, transdict, PDF_NAME(D));

	transition->duration = (obj ? pdf_to_real(ctx, obj) : 1);

	transition->vertical = !pdf_name_eq(ctx, pdf_dict_get(ctx, transdict, PDF_NAME(Dm)), PDF_NAME(H));
	transition->outwards = !pdf_name_eq(ctx, pdf_dict_get(ctx, transdict, PDF_NAME(M)), PDF_NAME(I));
	/* FIXME: If 'Di' is None, it should be handled differently, but
	 * this only affects Fly, and we don't implement that currently. */
	transition->direction = (pdf_dict_get_int(ctx, transdict, PDF_NAME(Di)));
	/* FIXME: Read SS for Fly when we implement it */
	/* FIXME: Read B for Fly when we implement it */

	obj = pdf_dict_get(ctx, transdict, PDF_NAME(S));
	if (pdf_name_eq(ctx, obj, PDF_NAME(Split)))
		transition->type = FZ_TRANSITION_SPLIT;
	else if (pdf_name_eq(ctx, obj, PDF_NAME(Blinds)))
		transition->type = FZ_TRANSITION_BLINDS;
	else if (pdf_name_eq(ctx, obj, PDF_NAME(Box)))
		transition->type = FZ_TRANSITION_BOX;
	else if (pdf_name_eq(ctx, obj, PDF_NAME(Wipe)))
		transition->type = FZ_TRANSITION_WIPE;
	else if (pdf_name_eq(ctx, obj, PDF_NAME(Dissolve)))
		transition->type = FZ_TRANSITION_DISSOLVE;
	else if (pdf_name_eq(ctx, obj, PDF_NAME(Glitter)))
		transition->type = FZ_TRANSITION_GLITTER;
	else if (pdf_name_eq(ctx, obj, PDF_NAME(Fly)))
		transition->type = FZ_TRANSITION_FLY;
	else if (pdf_name_eq(ctx, obj, PDF_NAME(Push)))
		transition->type = FZ_TRANSITION_PUSH;
	else if (pdf_name_eq(ctx, obj, PDF_NAME(Cover)))
		transition->type = FZ_TRANSITION_COVER;
	else if (pdf_name_eq(ctx, obj, PDF_NAME(Uncover)))
		transition->type = FZ_TRANSITION_UNCOVER;
	else if (pdf_name_eq(ctx, obj, PDF_NAME(Fade)))
		transition->type = FZ_TRANSITION_FADE;
	else
		transition->type = FZ_TRANSITION_NONE;

	return transition;
}

fz_rect
pdf_bound_page(fz_context *ctx, pdf_page *page)
{
	fz_matrix page_ctm;
	fz_rect mediabox;
	pdf_page_transform(ctx, page, &mediabox, &page_ctm);
	return fz_transform_rect(mediabox, page_ctm);
}

fz_link *
pdf_load_links(fz_context *ctx, pdf_page *page)
{
	return fz_keep_link(ctx, page->links);
}

pdf_obj *
pdf_page_resources(fz_context *ctx, pdf_page *page)
{
	return pdf_dict_get_inheritable(ctx, page->obj, PDF_NAME(Resources));
}

pdf_obj *
pdf_page_contents(fz_context *ctx, pdf_page *page)
{
	return pdf_dict_get(ctx, page->obj, PDF_NAME(Contents));
}

pdf_obj *
pdf_page_group(fz_context *ctx, pdf_page *page)
{
	return pdf_dict_get(ctx, page->obj, PDF_NAME(Group));
}

void
pdf_page_obj_transform(fz_context *ctx, pdf_obj *pageobj, fz_rect *page_mediabox, fz_matrix *page_ctm)
{
	pdf_obj *obj;
	fz_rect mediabox, cropbox, realbox, pagebox;
	float userunit = 1;
	int rotate;

	if (!page_mediabox)
		page_mediabox = &pagebox;

	obj = pdf_dict_get(ctx, pageobj, PDF_NAME(UserUnit));
	if (pdf_is_number(ctx, obj))
		userunit = pdf_to_real(ctx, obj);

	mediabox = pdf_to_rect(ctx, pdf_dict_get_inheritable(ctx, pageobj, PDF_NAME(MediaBox)));
	if (fz_is_empty_rect(mediabox))
	{
		mediabox.x0 = 0;
		mediabox.y0 = 0;
		mediabox.x1 = 612;
		mediabox.y1 = 792;
	}

	cropbox = pdf_to_rect(ctx, pdf_dict_get_inheritable(ctx, pageobj, PDF_NAME(CropBox)));
	if (!fz_is_empty_rect(cropbox))
		mediabox = fz_intersect_rect(mediabox, cropbox);

	page_mediabox->x0 = fz_min(mediabox.x0, mediabox.x1);
	page_mediabox->y0 = fz_min(mediabox.y0, mediabox.y1);
	page_mediabox->x1 = fz_max(mediabox.x0, mediabox.x1);
	page_mediabox->y1 = fz_max(mediabox.y0, mediabox.y1);

	if (page_mediabox->x1 - page_mediabox->x0 < 1 || page_mediabox->y1 - page_mediabox->y0 < 1)
		*page_mediabox = fz_unit_rect;

	rotate = pdf_to_int(ctx, pdf_dict_get_inheritable(ctx, pageobj, PDF_NAME(Rotate)));

	/* Snap page rotation to 0, 90, 180 or 270 */
	if (rotate < 0)
		rotate = 360 - ((-rotate) % 360);
	if (rotate >= 360)
		rotate = rotate % 360;
	rotate = 90*((rotate + 45)/90);
	if (rotate >= 360)
		rotate = 0;

	/* Compute transform from fitz' page space (upper left page origin, y descending, 72 dpi)
	 * to PDF user space (arbitrary page origin, y ascending, UserUnit dpi). */

	/* Make left-handed and scale by UserUnit */
	*page_ctm = fz_scale(userunit, -userunit);

	/* Rotate */
	*page_ctm = fz_pre_rotate(*page_ctm, -rotate);

	/* Translate page origin to 0,0 */
	realbox = fz_transform_rect(*page_mediabox, *page_ctm);
	*page_ctm = fz_concat(*page_ctm, fz_translate(-realbox.x0, -realbox.y0));
}

void
pdf_page_transform(fz_context *ctx, pdf_page *page, fz_rect *page_mediabox, fz_matrix *page_ctm)
{
	pdf_page_obj_transform(ctx, page->obj, page_mediabox, page_ctm);
}

static void
find_seps(fz_context *ctx, fz_separations **seps, pdf_obj *obj, pdf_mark_list *clearme)
{
	int i, n;
	pdf_obj *nameobj, *cols;

	if (!obj)
		return;

	// Already seen this ColorSpace...
	if (pdf_mark_list_push(ctx, clearme, obj))
		return;

	nameobj = pdf_array_get(ctx, obj, 0);
	if (pdf_name_eq(ctx, nameobj, PDF_NAME(Separation)))
	{
		fz_colorspace *cs;
		const char *name = pdf_to_name(ctx, pdf_array_get(ctx, obj, 1));

		/* Skip 'special' colorants. */
		if (!strcmp(name, "Black") ||
			!strcmp(name, "Cyan") ||
			!strcmp(name, "Magenta") ||
			!strcmp(name, "Yellow") ||
			!strcmp(name, "All") ||
			!strcmp(name, "None"))
			return;

		n = fz_count_separations(ctx, *seps);
		for (i = 0; i < n; i++)
		{
			if (!strcmp(name, fz_separation_name(ctx, *seps, i)))
				return; /* Got that one already */
		}

		fz_try(ctx)
			cs = pdf_load_colorspace(ctx, obj);
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			return; /* ignore broken colorspace */
		}
		fz_try(ctx)
		{
			if (!*seps)
				*seps = fz_new_separations(ctx, 0);
			fz_add_separation(ctx, *seps, name, cs, 0);
		}
		fz_always(ctx)
			fz_drop_colorspace(ctx, cs);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
	else if (pdf_name_eq(ctx, nameobj, PDF_NAME(Indexed)))
	{
		find_seps(ctx, seps, pdf_array_get(ctx, obj, 1), clearme);
	}
	else if (pdf_name_eq(ctx, nameobj, PDF_NAME(DeviceN)))
	{
		/* If the separation colorants exists for this DeviceN color space
		 * add those prior to our search for DeviceN color */
		cols = pdf_dict_get(ctx, pdf_array_get(ctx, obj, 4), PDF_NAME(Colorants));
		n = pdf_dict_len(ctx, cols);
		for (i = 0; i < n; i++)
			find_seps(ctx, seps, pdf_dict_get_val(ctx, cols, i), clearme);
	}
}

static void
find_devn(fz_context *ctx, fz_separations **seps, pdf_obj *obj, pdf_mark_list *clearme)
{
	int i, j, n, m;
	pdf_obj *arr;
	pdf_obj *nameobj = pdf_array_get(ctx, obj, 0);

	if (!obj)
		return;

	// Already seen this ColorSpace...
	if (pdf_mark_list_push(ctx, clearme, obj))
		return;

	if (!pdf_name_eq(ctx, nameobj, PDF_NAME(DeviceN)))
		return;

	arr = pdf_array_get(ctx, obj, 1);
	m = pdf_array_len(ctx, arr);
	for (j = 0; j < m; j++)
	{
		fz_colorspace *cs;
		const char *name = pdf_to_name(ctx, pdf_array_get(ctx, arr, j));

		/* Skip 'special' colorants. */
		if (!strcmp(name, "Black") ||
			!strcmp(name, "Cyan") ||
			!strcmp(name, "Magenta") ||
			!strcmp(name, "Yellow") ||
			!strcmp(name, "All") ||
			!strcmp(name, "None"))
			continue;

		n = fz_count_separations(ctx, *seps);
		for (i = 0; i < n; i++)
		{
			if (!strcmp(name, fz_separation_name(ctx, *seps, i)))
				break; /* Got that one already */
		}

		if (i == n)
		{
			fz_try(ctx)
				cs = pdf_load_colorspace(ctx, obj);
			fz_catch(ctx)
			{
				fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
				continue; /* ignore broken colorspace */
			}
			fz_try(ctx)
			{
				if (!*seps)
					*seps = fz_new_separations(ctx, 0);
				fz_add_separation(ctx, *seps, name, cs, j);
			}
			fz_always(ctx)
				fz_drop_colorspace(ctx, cs);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
	}
}

typedef void (res_finder_fn)(fz_context *ctx, fz_separations **seps, pdf_obj *obj, pdf_mark_list *clearme);

static void
scan_page_seps(fz_context *ctx, pdf_obj *res, fz_separations **seps, res_finder_fn *fn, pdf_mark_list *clearme)
{
	pdf_obj *dict;
	pdf_obj *obj;
	int i, n;

	if (!res)
		return;

	// Already seen this Resources...
	if (pdf_mark_list_push(ctx, clearme, res))
		return;

	dict = pdf_dict_get(ctx, res, PDF_NAME(ColorSpace));
	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		obj = pdf_dict_get_val(ctx, dict, i);
		fn(ctx, seps, obj, clearme);
	}

	dict = pdf_dict_get(ctx, res, PDF_NAME(Shading));
	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		obj = pdf_dict_get_val(ctx, dict, i);
		fn(ctx, seps, pdf_dict_get(ctx, obj, PDF_NAME(ColorSpace)), clearme);
	}

	dict = pdf_dict_get(ctx, res, PDF_NAME(XObject));
	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		obj = pdf_dict_get_val(ctx, dict, i);
		// Already seen this XObject...
		if (!pdf_mark_list_push(ctx, clearme, obj))
		{
			fn(ctx, seps, pdf_dict_get(ctx, obj, PDF_NAME(ColorSpace)), clearme);
			/* Recurse on XObject forms. */
			scan_page_seps(ctx, pdf_dict_get(ctx, obj, PDF_NAME(Resources)), seps, fn, clearme);
		}
	}
}

fz_separations *
pdf_page_separations(fz_context *ctx, pdf_page *page)
{
	pdf_obj *res = pdf_page_resources(ctx, page);
	pdf_mark_list clearme;
	fz_separations *seps = NULL;

	pdf_mark_list_init(ctx, &clearme);
	fz_try(ctx)
	{
		/* Run through and look for separations first. This is
		 * because separations are simplest to deal with, and
		 * because DeviceN may be implemented on top of separations.
		 */
		scan_page_seps(ctx, res, &seps, find_seps, &clearme);
	}
	fz_always(ctx)
		pdf_mark_list_free(ctx, &clearme);
	fz_catch(ctx)
	{
		fz_drop_separations(ctx, seps);
		fz_rethrow(ctx);
	}

	pdf_mark_list_init(ctx, &clearme);
	fz_try(ctx)
	{
		/* Now run through again, and look for DeviceNs. These may
		 * have spot colors in that aren't defined in terms of
		 * separations. */
		scan_page_seps(ctx, res, &seps, find_devn, &clearme);
	}
	fz_always(ctx)
		pdf_mark_list_free(ctx, &clearme);
	fz_catch(ctx)
	{
		fz_drop_separations(ctx, seps);
		fz_rethrow(ctx);
	}

	return seps;
}

int
pdf_page_uses_overprint(fz_context *ctx, pdf_page *page)
{
	return page ? page->overprint : 0;
}

static void
pdf_drop_page_imp(fz_context *ctx, pdf_page *page)
{
	fz_drop_link(ctx, page->links);
	pdf_drop_annots(ctx, page->annots);
	pdf_drop_widgets(ctx, page->widgets);
	pdf_drop_obj(ctx, page->obj);
}

static pdf_page *
pdf_new_page(fz_context *ctx, pdf_document *doc)
{
	pdf_page *page = fz_new_derived_page(ctx, pdf_page, (fz_document*) doc);

	page->doc = doc; /* typecast alias for page->super.doc */

	page->super.drop_page = (fz_page_drop_page_fn*)pdf_drop_page_imp;
	page->super.load_links = (fz_page_load_links_fn*)pdf_load_links;
	page->super.bound_page = (fz_page_bound_page_fn*)pdf_bound_page;
	page->super.run_page_contents = (fz_page_run_page_fn*)pdf_run_page_contents;
	page->super.run_page_annots = (fz_page_run_page_fn*)pdf_run_page_annots;
	page->super.run_page_widgets = (fz_page_run_page_fn*)pdf_run_page_widgets;
	page->super.page_presentation = (fz_page_page_presentation_fn*)pdf_page_presentation;
	page->super.separations = (fz_page_separations_fn *)pdf_page_separations;
	page->super.overprint = (fz_page_uses_overprint_fn *)pdf_page_uses_overprint;
	page->super.create_link = (fz_page_create_link_fn *)pdf_create_link;
	page->super.delete_link = (fz_page_delete_link_fn *)pdf_delete_link;

	page->obj = NULL;

	page->transparency = 0;
	page->links = NULL;
	page->annots = NULL;
	page->annot_tailp = &page->annots;
	page->widgets = NULL;
	page->widget_tailp = &page->widgets;

	return page;
}

static void
pdf_load_default_colorspaces_imp(fz_context *ctx, fz_default_colorspaces *default_cs, pdf_obj *obj)
{
	pdf_obj *cs_obj;

	/* The spec says to ignore any colors we can't understand */

	cs_obj = pdf_dict_get(ctx, obj, PDF_NAME(DefaultGray));
	if (cs_obj)
	{
		fz_try(ctx)
		{
			fz_colorspace *cs = pdf_load_colorspace(ctx, cs_obj);
			fz_set_default_gray(ctx, default_cs, cs);
			fz_drop_colorspace(ctx, cs);
		}
		fz_catch(ctx)
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
	}

	cs_obj = pdf_dict_get(ctx, obj, PDF_NAME(DefaultRGB));
	if (cs_obj)
	{
		fz_try(ctx)
		{
			fz_colorspace *cs = pdf_load_colorspace(ctx, cs_obj);
			fz_set_default_rgb(ctx, default_cs, cs);
			fz_drop_colorspace(ctx, cs);
		}
		fz_catch(ctx)
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
	}

	cs_obj = pdf_dict_get(ctx, obj, PDF_NAME(DefaultCMYK));
	if (cs_obj)
	{
		fz_try(ctx)
		{
			fz_colorspace *cs = pdf_load_colorspace(ctx, cs_obj);
			fz_set_default_cmyk(ctx, default_cs, cs);
			fz_drop_colorspace(ctx, cs);
		}
		fz_catch(ctx)
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
	}
}

fz_default_colorspaces *
pdf_load_default_colorspaces(fz_context *ctx, pdf_document *doc, pdf_page *page)
{
	pdf_obj *res;
	pdf_obj *obj;
	fz_default_colorspaces *default_cs;
	fz_colorspace *oi;

	default_cs = fz_new_default_colorspaces(ctx);

	fz_try(ctx)
	{
		res = pdf_page_resources(ctx, page);
		obj = pdf_dict_get(ctx, res, PDF_NAME(ColorSpace));
		if (obj)
			pdf_load_default_colorspaces_imp(ctx, default_cs, obj);

		oi = pdf_document_output_intent(ctx, doc);
		if (oi)
			fz_set_default_output_intent(ctx, default_cs, oi);
	}
	fz_catch(ctx)
	{
		if (fz_caught(ctx) != FZ_ERROR_TRYLATER)
		{
			fz_drop_default_colorspaces(ctx, default_cs);
			fz_rethrow(ctx);
		}
		page->super.incomplete = 1;
	}

	return default_cs;
}

fz_default_colorspaces *
pdf_update_default_colorspaces(fz_context *ctx, fz_default_colorspaces *old_cs, pdf_obj *res)
{
	pdf_obj *obj;
	fz_default_colorspaces *new_cs;

	obj = pdf_dict_get(ctx, res, PDF_NAME(ColorSpace));
	if (!obj)
		return fz_keep_default_colorspaces(ctx, old_cs);

	new_cs = fz_clone_default_colorspaces(ctx, old_cs);
	fz_try(ctx)
		pdf_load_default_colorspaces_imp(ctx, new_cs, obj);
	fz_catch(ctx)
	{
		fz_drop_default_colorspaces(ctx, new_cs);
		fz_rethrow(ctx);
	}

	return new_cs;
}

pdf_page *
pdf_load_page(fz_context *ctx, pdf_document *doc, int number)
{
	return (pdf_page*)fz_load_page(ctx, (fz_document*)doc, number);
}

fz_page *
pdf_load_page_imp(fz_context *ctx, fz_document *doc_, int chapter, int number)
{
	pdf_document *doc = (pdf_document*)doc_;
	pdf_page *page;
	pdf_annot *annot;
	pdf_obj *pageobj, *obj;

	if (doc->file_reading_linearly)
	{
		pageobj = pdf_progressive_advance(ctx, doc, number);
		if (pageobj == NULL)
			fz_throw(ctx, FZ_ERROR_TRYLATER, "page %d not available yet", number);
	}
	else
		pageobj = pdf_lookup_page_obj(ctx, doc, number);

	page = pdf_new_page(ctx, doc);
	page->obj = pdf_keep_obj(ctx, pageobj);

	/* Pre-load annotations and links */
	fz_try(ctx)
	{
		obj = pdf_dict_get(ctx, pageobj, PDF_NAME(Annots));
		if (obj)
		{
			fz_rect page_mediabox;
			fz_matrix page_ctm;
			pdf_page_transform(ctx, page, &page_mediabox, &page_ctm);
			page->links = pdf_load_link_annots(ctx, doc, page, obj, number, page_ctm);
			pdf_load_annots(ctx, page, obj);
		}
	}
	fz_catch(ctx)
	{
		if (fz_caught(ctx) != FZ_ERROR_TRYLATER)
		{
			fz_drop_page(ctx, &page->super);
			fz_rethrow(ctx);
		}
		page->super.incomplete = 1;
		fz_drop_link(ctx, page->links);
		page->links = NULL;
	}

	/* Scan for transparency and overprint */
	fz_try(ctx)
	{
		pdf_obj *resources = pdf_page_resources(ctx, page);
		if (pdf_name_eq(ctx, pdf_dict_getp(ctx, pageobj, "Group/S"), PDF_NAME(Transparency)))
			page->transparency = 1;
		else if (pdf_resources_use_blending(ctx, resources, NULL))
			page->transparency = 1;
		if (pdf_resources_use_overprint(ctx, resources, NULL))
			page->overprint = 1;
		for (annot = page->annots; annot && !page->transparency; annot = annot->next)
		{
			fz_try(ctx)
			{
				pdf_obj *ap;
				pdf_obj *res;
				pdf_annot_push_local_xref(ctx, annot);
				ap = pdf_annot_ap(ctx, annot);
				if (!ap)
					break;
				res = pdf_xobject_resources(ctx, ap);
				if (pdf_resources_use_blending(ctx, res, NULL))
					page->transparency = 1;
				if (pdf_resources_use_overprint(ctx, pdf_xobject_resources(ctx, res), NULL))
					page->overprint = 1;
			}
			fz_always(ctx)
				pdf_annot_pop_local_xref(ctx, annot);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
		for (annot = page->widgets; annot && !page->transparency; annot = annot->next)
		{
			fz_try(ctx)
			{
				pdf_obj *ap;
				pdf_obj *res;
				pdf_annot_push_local_xref(ctx, annot);
				ap = pdf_annot_ap(ctx, annot);
				if (!ap)
					break;
				res = pdf_xobject_resources(ctx, ap);
				if (pdf_resources_use_blending(ctx, res, NULL))
					page->transparency = 1;
				if (pdf_resources_use_overprint(ctx, pdf_xobject_resources(ctx, res), NULL))
					page->overprint = 1;
			}
			fz_always(ctx)
				pdf_annot_pop_local_xref(ctx, annot);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
	}
	fz_catch(ctx)
	{
		if (fz_caught(ctx) != FZ_ERROR_TRYLATER)
		{
			fz_drop_page(ctx, &page->super);
			fz_rethrow(ctx);
		}
		page->super.incomplete = 1;
	}

	return (fz_page*)page;
}

void
pdf_delete_page(fz_context *ctx, pdf_document *doc, int at)
{
	pdf_obj *parent, *kids;
	int i;

	pdf_begin_operation(ctx, doc, "Delete page");
	fz_try(ctx)
	{
		pdf_lookup_page_loc(ctx, doc, at, &parent, &i);
		kids = pdf_dict_get(ctx, parent, PDF_NAME(Kids));
		pdf_array_delete(ctx, kids, i);

		while (parent)
		{
			int count = pdf_dict_get_int(ctx, parent, PDF_NAME(Count));
			pdf_dict_put_int(ctx, parent, PDF_NAME(Count), count - 1);
			parent = pdf_dict_get(ctx, parent, PDF_NAME(Parent));
		}
	}
	fz_always(ctx)
		pdf_end_operation(ctx, doc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_delete_page_range(fz_context *ctx, pdf_document *doc, int start, int end)
{
	int count = pdf_count_pages(ctx, doc);

	if (end < 0 || end > count)
		end = count+1;
	if (start < 0)
		start = 0;
	while (start < end)
	{
		pdf_delete_page(ctx, doc, start);
		end--;
	}
}

pdf_obj *
pdf_add_page(fz_context *ctx, pdf_document *doc, fz_rect mediabox, int rotate, pdf_obj *resources, fz_buffer *contents)
{
	pdf_obj *page_obj = NULL;
	pdf_obj *page_ref = NULL;

	fz_var(page_obj);
	fz_var(page_ref);

	pdf_begin_operation(ctx, doc, "Add page");

	fz_try(ctx)
	{
		page_obj = pdf_new_dict(ctx, doc, 5);

		pdf_dict_put(ctx, page_obj, PDF_NAME(Type), PDF_NAME(Page));
		pdf_dict_put_rect(ctx, page_obj, PDF_NAME(MediaBox), mediabox);
		pdf_dict_put_int(ctx, page_obj, PDF_NAME(Rotate), rotate);

		if (pdf_is_indirect(ctx, resources))
			pdf_dict_put(ctx, page_obj, PDF_NAME(Resources), resources);
		else if (pdf_is_dict(ctx, resources))
			pdf_dict_put_drop(ctx, page_obj, PDF_NAME(Resources), pdf_add_object(ctx, doc, resources));
		else
			pdf_dict_put_dict(ctx, page_obj, PDF_NAME(Resources), 1);

		if (contents && contents->len > 0)
			pdf_dict_put_drop(ctx, page_obj, PDF_NAME(Contents), pdf_add_stream(ctx, doc, contents, NULL, 0));
		page_ref = pdf_add_object_drop(ctx, doc, page_obj);
	}
	fz_always(ctx)
	{
		pdf_end_operation(ctx, doc);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, page_obj);
		fz_rethrow(ctx);
	}
	return page_ref;
}

void
pdf_insert_page(fz_context *ctx, pdf_document *doc, int at, pdf_obj *page_ref)
{
	int count = pdf_count_pages(ctx, doc);
	pdf_obj *parent, *kids;
	int i;

	if (at < 0)
		at = count;
	if (at == INT_MAX)
		at = count;
	if (at > count)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot insert page beyond end of page tree");

	pdf_begin_operation(ctx, doc, "Insert page");

	fz_try(ctx)
	{
		if (count == 0)
		{
			pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
			parent = pdf_dict_get(ctx, root, PDF_NAME(Pages));
			if (!parent)
				fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find page tree");
			kids = pdf_dict_get(ctx, parent, PDF_NAME(Kids));
			if (!kids)
				fz_throw(ctx, FZ_ERROR_GENERIC, "malformed page tree");
			pdf_array_insert(ctx, kids, page_ref, 0);
		}
		else if (at == count)
		{
			/* append after last page */
			pdf_lookup_page_loc(ctx, doc, count - 1, &parent, &i);
			kids = pdf_dict_get(ctx, parent, PDF_NAME(Kids));
			pdf_array_insert(ctx, kids, page_ref, i + 1);
		}
		else
		{
			/* insert before found page */
			pdf_lookup_page_loc(ctx, doc, at, &parent, &i);
			kids = pdf_dict_get(ctx, parent, PDF_NAME(Kids));
			pdf_array_insert(ctx, kids, page_ref, i);
		}

		pdf_dict_put(ctx, page_ref, PDF_NAME(Parent), parent);

		/* Adjust page counts */
		while (parent)
		{
			count = pdf_dict_get_int(ctx, parent, PDF_NAME(Count));
			pdf_dict_put_int(ctx, parent, PDF_NAME(Count), count + 1);
			parent = pdf_dict_get(ctx, parent, PDF_NAME(Parent));
		}
	}
	fz_always(ctx)
		pdf_end_operation(ctx, doc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}







mupdf-1.21.1-source/source/pdf/pdf-parse.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <time.h>

#ifdef _WIN32
#define timegm _mkgmtime
#endif

#define isdigit(c) (c >= '0' && c <= '9')

fz_rect
pdf_to_rect(fz_context *ctx, pdf_obj *array)
{
	if (!pdf_is_array(ctx, array))
		return fz_empty_rect;
	else
	{
		float a = pdf_array_get_real(ctx, array, 0);
		float b = pdf_array_get_real(ctx, array, 1);
		float c = pdf_array_get_real(ctx, array, 2);
		float d = pdf_array_get_real(ctx, array, 3);
		fz_rect r;
		r.x0 = fz_min(a, c);
		r.y0 = fz_min(b, d);
		r.x1 = fz_max(a, c);
		r.y1 = fz_max(b, d);
		return r;
	}
}

fz_quad
pdf_to_quad(fz_context *ctx, pdf_obj *array, int offset)
{
	fz_quad q;
	q.ul.x = pdf_array_get_real(ctx, array, offset+0);
	q.ul.y = pdf_array_get_real(ctx, array, offset+1);
	q.ur.x = pdf_array_get_real(ctx, array, offset+2);
	q.ur.y = pdf_array_get_real(ctx, array, offset+3);
	q.ll.x = pdf_array_get_real(ctx, array, offset+4);
	q.ll.y = pdf_array_get_real(ctx, array, offset+5);
	q.lr.x = pdf_array_get_real(ctx, array, offset+6);
	q.lr.y = pdf_array_get_real(ctx, array, offset+7);
	return q;
}

fz_matrix
pdf_to_matrix(fz_context *ctx, pdf_obj *array)
{
	if (!pdf_is_array(ctx, array))
		return fz_identity;
	else
	{
		fz_matrix m;
		m.a = pdf_array_get_real(ctx, array, 0);
		m.b = pdf_array_get_real(ctx, array, 1);
		m.c = pdf_array_get_real(ctx, array, 2);
		m.d = pdf_array_get_real(ctx, array, 3);
		m.e = pdf_array_get_real(ctx, array, 4);
		m.f = pdf_array_get_real(ctx, array, 5);
		return m;
	}
}

char *
pdf_format_date(fz_context *ctx, int64_t time, char *s, size_t n)
{
	time_t secs = time;
#ifdef _POSIX_SOURCE
	struct tm tmbuf, *tm = gmtime_r(&secs, &tmbuf);
#else
	struct tm *tm = gmtime(&secs);
#endif
	if (time < 0 || !tm || !strftime(s, n, "D:%Y%m%d%H%M%SZ", tm))
		return NULL;
	return s;
}

int64_t
pdf_parse_date(fz_context *ctx, const char *s)
{
	int tz_sign, tz_hour, tz_min, tz_adj;
	struct tm tm;
	time_t utc;

	if (!s[0])
		return -1;

	memset(&tm, 0, sizeof tm);
	tm.tm_mday = 1;

	tz_sign = 1;
	tz_hour = 0;
	tz_min = 0;

	if (s[0] == 'D' && s[1] == ':')
		s += 2;

	if (!isdigit(s[0]) || !isdigit(s[1]) || !isdigit(s[2]) || !isdigit(s[3]))
	{
		fz_warn(ctx, "invalid date format (missing year)");
		return -1;
	}
	tm.tm_year = (s[0]-'0')*1000 + (s[1]-'0')*100 + (s[2]-'0')*10 + (s[3]-'0') - 1900;
	s += 4;

	if (tm.tm_year < 70)
	{
		fz_warn(ctx, "invalid date (year out of range)");
		return -1;
	}

	if (isdigit(s[0]) && isdigit(s[1]))
	{
		tm.tm_mon = (s[0]-'0')*10 + (s[1]-'0') - 1; /* month is 0-11 in struct tm */
		s += 2;
		if (isdigit(s[0]) && isdigit(s[1]))
		{
			tm.tm_mday = (s[0]-'0')*10 + (s[1]-'0');
			s += 2;
			if (isdigit(s[0]) && isdigit(s[1]))
			{
				tm.tm_hour = (s[0]-'0')*10 + (s[1]-'0');
				s += 2;
				if (isdigit(s[0]) && isdigit(s[1]))
				{
					tm.tm_min = (s[0]-'0')*10 + (s[1]-'0');
					s += 2;
					if (isdigit(s[0]) && isdigit(s[1]))
					{
						tm.tm_sec = (s[0]-'0')*10 + (s[1]-'0');
						s += 2;
					}
				}
			}
		}
	}

	if (tm.tm_sec > 60 || tm.tm_min > 59 || tm.tm_hour > 23 || tm.tm_mday > 31 || tm.tm_mon > 11)
	{
		fz_warn(ctx, "invalid date (a field is out of range)");
		return -1;
	}

	if (s[0] == 'Z')
	{
		s += 1;
	}
	else if ((s[0] == '-' || s[0] == '+') && isdigit(s[1]) && isdigit(s[2]))
	{
		tz_sign = (s[0] == '-') ? -1 : 1;
		tz_hour = (s[1]-'0')*10 + (s[2]-'0');
		s += 3;
		if (s[0] == '\'' && isdigit(s[1]) && isdigit(s[2]))
		{
			tz_min = (s[1]-'0')*10 + (s[2]-'0');
			s += 3;
			if (s[0] == '\'')
				s += 1;
		}
	}

	/* PDF is based on ISO/IEC 8824 which limits time zones from -15 to +16. */
	if (tz_sign < 0 && (tz_hour > 15 || (tz_hour == 15 && tz_min > 0)))
	{
		fz_warn(ctx, "invalid date format (time zone out of range)");
		return -1;
	}
	if (tz_sign > 0 && (tz_hour > 16 || (tz_hour == 16 && tz_min > 0)))
	{
		fz_warn(ctx, "invalid date format (time zone out of range)");
		return -1;
	}

	if (s[0] != 0)
		fz_warn(ctx, "invalid date format (garbage at end)");

	utc = timegm(&tm);
	if (utc == (time_t)-1)
	{
		fz_warn(ctx, "date overflow error");
		return -1;
	}

	tz_adj = tz_sign * (tz_hour * 3600 + tz_min * 60);
	return utc - tz_adj;
}

int64_t
pdf_to_date(fz_context *ctx, pdf_obj *time)
{
	return pdf_parse_date(ctx, pdf_to_str_buf(ctx, time));
}

static int
rune_from_utf16be(int *out, const unsigned char *s, const unsigned char *end)
{
	if (s + 2 <= end)
	{
		int a = s[0] << 8 | s[1];
		if (a >= 0xD800 && a <= 0xDFFF && s + 4 <= end)
		{
			int b = s[2] << 8 | s[3];
			*out = ((a - 0xD800) << 10) + (b - 0xDC00) + 0x10000;
			return 4;
		}
		*out = a;
		return 2;
	}
	*out = FZ_REPLACEMENT_CHARACTER;
	return 1;
}

static int
rune_from_utf16le(int *out, const unsigned char *s, const unsigned char *end)
{
	if (s + 2 <= end)
	{
		int a = s[1] << 8 | s[0];
		if (a >= 0xD800 && a <= 0xDFFF && s + 4 <= end)
		{
			int b = s[3] << 8 | s[2];
			*out = ((a - 0xD800) << 10) + (b - 0xDC00) + 0x10000;
			return 4;
		}
		*out = a;
		return 2;
	}
	*out = FZ_REPLACEMENT_CHARACTER;
	return 1;
}

static size_t
skip_language_code_utf16le(const unsigned char *s, size_t n, size_t i)
{
	/* skip language escape codes */
	if (i + 6 <= n && s[i+1] == 0 && s[i+0] == 27 && s[i+5] == 0 && s[i+4] == 27)
		return 6;
	else if (i + 8 <= n && s[i+1] == 0 && s[i+0] == 27 && s[i+7] == 0 && s[i+6] == 27)
		return 8;
	return 0;
}

static size_t
skip_language_code_utf16be(const unsigned char *s, size_t n, size_t i)
{
	/* skip language escape codes */
	if (i + 6 <= n && s[i+0] == 0 && s[i+1] == 27 && s[i+4] == 0 && s[i+5] == 27)
		return 6;
	else if (i + 8 <= n && s[i+0] == 0 && s[i+1] == 27 && s[i+6] == 0 && s[i+7] == 27)
		return 8;
	return 0;
}

static size_t
skip_language_code_utf8(const unsigned char *s, size_t n, size_t i)
{
	/* skip language escape codes */
	if (i + 3 <= n && s[i] == 27 && s[i+3])
		return 3;
	else if (i + 5 <= n && s[i] == 27 && s[i+5] == 27)
		return 5;
	return 0;
}

static int
is_valid_utf8(const unsigned char *s, const unsigned char *end)
{
	for (; s < end; ++s)
	{
		int skip = *s < 0x80 ? 0 : *s < 0xC0 ? -1 : *s < 0xE0 ? 1 : *s < 0xF0 ? 2 : *s < 0xF5 ? 3 : -1;
		if (skip == -1)
			return 0;
		while (skip-- > 0)
			if (++s >= end || (*s & 0xC0) != 0x80)
				return 0;
	}
	return 1;
}

char *
pdf_new_utf8_from_pdf_string(fz_context *ctx, const char *ssrcptr, size_t srclen)
{
	const unsigned char *srcptr = (const unsigned char*)ssrcptr;
	char *dstptr, *dst;
	size_t dstlen = 0;
	int ucs;
	size_t i, n;

	/* UTF-16BE */
	if (srclen >= 2 && srcptr[0] == 254 && srcptr[1] == 255)
	{
		i = 2;
		while (i + 2 <= srclen)
		{
			n = skip_language_code_utf16be(srcptr, srclen, i);
			if (n)
				i += n;
			else
			{
				i += rune_from_utf16be(&ucs, srcptr + i, srcptr + srclen);
				dstlen += fz_runelen(ucs);
			}
		}

		dstptr = dst = Memento_label(fz_malloc(ctx, dstlen + 1), "utf8_from_utf16be");

		i = 2;
		while (i + 2 <= srclen)
		{
			n = skip_language_code_utf16be(srcptr, srclen, i);
			if (n)
				i += n;
			else
			{
				i += rune_from_utf16be(&ucs, srcptr + i, srcptr + srclen);
				dstptr += fz_runetochar(dstptr, ucs);
			}
		}
	}

	/* UTF-16LE */
	else if (srclen >= 2 && srcptr[0] == 255 && srcptr[1] == 254)
	{
		i = 2;
		while (i + 2 <= srclen)
		{
			n = skip_language_code_utf16le(srcptr, srclen, i);
			if (n)
				i += n;
			else
			{
				i += rune_from_utf16le(&ucs, srcptr + i, srcptr + srclen);
				dstlen += fz_runelen(ucs);
			}
		}

		dstptr = dst = Memento_label(fz_malloc(ctx, dstlen + 1), "utf8_from_utf16le");

		i = 2;
		while (i + 2 <= srclen)
		{
			n = skip_language_code_utf16le(srcptr, srclen, i);
			if (n)
				i += n;
			else
			{
				i += rune_from_utf16le(&ucs, srcptr + i, srcptr + srclen);
				dstptr += fz_runetochar(dstptr, ucs);
			}
		}
	}

	/* UTF-8 */
	else if (srclen >= 3 && srcptr[0] == 239 && srcptr[1] == 187 && srcptr[2] == 191)
	{
		i = 3;
		while (i < srclen)
		{
			n = skip_language_code_utf8(srcptr, srclen, i);
			if (n)
				i += n;
			else
			{
				i += 1;
				dstlen += 1;
			}
		}

		dstptr = dst = Memento_label(fz_malloc(ctx, dstlen + 1), "utf8_from_utf8");

		i = 3;
		while (i < srclen)
		{
			n = skip_language_code_utf8(srcptr, srclen, i);
			if (n)
				i += n;
			else
				*dstptr++ = srcptr[i++];
		}
	}

	/* Detect UTF-8 strings that aren't marked with a BOM */
	else if (is_valid_utf8(srcptr, srcptr + srclen))
	{
		dst = Memento_label(fz_malloc(ctx, srclen + 1), "utf8_from_guess");
		memcpy(dst, srcptr, srclen);
		dstptr = dst + srclen;
	}

	/* PDFDocEncoding */
	else
	{
		for (i = 0; i < srclen; i++)
			dstlen += fz_runelen(fz_unicode_from_pdf_doc_encoding[srcptr[i]]);

		dstptr = dst = Memento_label(fz_malloc(ctx, dstlen + 1), "utf8_from_pdfdocenc");

		for (i = 0; i < srclen; i++)
		{
			ucs = fz_unicode_from_pdf_doc_encoding[srcptr[i]];
			dstptr += fz_runetochar(dstptr, ucs);
		}
	}

	*dstptr = 0;
	return dst;
}

char *
pdf_new_utf8_from_pdf_string_obj(fz_context *ctx, pdf_obj *src)
{
	const char *srcptr;
	size_t srclen;
	srcptr = pdf_to_string(ctx, src, &srclen);
	return pdf_new_utf8_from_pdf_string(ctx, srcptr, srclen);
}

char *
pdf_new_utf8_from_pdf_stream_obj(fz_context *ctx, pdf_obj *src)
{
	fz_buffer *stmbuf;
	char *srcptr;
	size_t srclen;
	char *dst = NULL;

	stmbuf = pdf_load_stream(ctx, src);
	srclen = fz_buffer_storage(ctx, stmbuf, (unsigned char **)&srcptr);
	fz_try(ctx)
		dst = pdf_new_utf8_from_pdf_string(ctx, srcptr, srclen);
	fz_always(ctx)
		fz_drop_buffer(ctx, stmbuf);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return dst;
}

char *
pdf_load_stream_or_string_as_utf8(fz_context *ctx, pdf_obj *src)
{
	if (pdf_is_stream(ctx, src))
		return pdf_new_utf8_from_pdf_stream_obj(ctx, src);
	return pdf_new_utf8_from_pdf_string_obj(ctx, src);
}

static pdf_obj *
pdf_new_text_string_utf16be(fz_context *ctx, const char *s)
{
	const char *ss;
	int c, i, n, a, b;
	unsigned char *p;
	pdf_obj *obj;

	ss = s;
	n = 0;
	while (*ss)
	{
		ss += fz_chartorune(&c, ss);
		n += (c >= 0x10000) ? 2 : 1;
	}

	p = fz_malloc(ctx, n * 2 + 2);
	i = 0;
	p[i++] = 254;
	p[i++] = 255;
	while (*s)
	{
		s += fz_chartorune(&c, s);
		if (c >= 0x10000)
		{
			a = (((c - 0x10000) >> 10) & 0x3ff) + 0xD800;
			p[i++] = (a>>8) & 0xff;
			p[i++] = (a) & 0xff;
			b = (((c - 0x10000)) & 0x3ff) + 0xDC00;
			p[i++] = (b>>8) & 0xff;
			p[i++] = (b) & 0xff;
		}
		else
		{
			p[i++] = (c>>8) & 0xff;
			p[i++] = (c) & 0xff;
		}
	}

	fz_try(ctx)
		obj = pdf_new_string(ctx, (char*)p, i);
	fz_always(ctx)
		fz_free(ctx, p);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return obj;
}

pdf_obj *
pdf_new_text_string(fz_context *ctx, const char *s)
{
	int i = 0;
	while (s[i] != 0)
	{
		if (((unsigned char)s[i]) >= 128)
			return pdf_new_text_string_utf16be(ctx, s);
		++i;
	}
	return pdf_new_string(ctx, s, i);
}

pdf_obj *
pdf_parse_array(fz_context *ctx, pdf_document *doc, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_obj *ary = NULL;
	pdf_obj *obj = NULL;
	int64_t a = 0, b = 0, n = 0;
	pdf_token tok;
	pdf_obj *op = NULL;

	fz_var(obj);

	ary = pdf_new_array(ctx, doc, 4);

	fz_try(ctx)
	{
		while (1)
		{
			tok = pdf_lex(ctx, file, buf);

			if (tok != PDF_TOK_INT && tok != PDF_TOK_R)
			{
				if (n > 0)
					pdf_array_push_int(ctx, ary, a);
				if (n > 1)
					pdf_array_push_int(ctx, ary, b);
				n = 0;
			}

			if (tok == PDF_TOK_INT && n == 2)
			{
				pdf_array_push_int(ctx, ary, a);
				a = b;
				n --;
			}

			switch (tok)
			{
			case PDF_TOK_EOF:
				fz_throw(ctx, FZ_ERROR_SYNTAX, "array not closed before end of file");

			case PDF_TOK_CLOSE_ARRAY:
				op = ary;
				goto end;

			case PDF_TOK_INT:
				if (n == 0)
					a = buf->i;
				if (n == 1)
					b = buf->i;
				n ++;
				break;

			case PDF_TOK_R:
				if (n != 2)
					fz_throw(ctx, FZ_ERROR_SYNTAX, "cannot parse indirect reference in array");
				pdf_array_push_drop(ctx, ary, pdf_new_indirect(ctx, doc, a, b));
				n = 0;
				break;

			case PDF_TOK_OPEN_ARRAY:
				obj = pdf_parse_array(ctx, doc, file, buf);
				pdf_array_push_drop(ctx, ary, obj);
				break;

			case PDF_TOK_OPEN_DICT:
				obj = pdf_parse_dict(ctx, doc, file, buf);
				pdf_array_push_drop(ctx, ary, obj);
				break;

			case PDF_TOK_NAME:
				pdf_array_push_name(ctx, ary, buf->scratch);
				break;
			case PDF_TOK_REAL:
				pdf_array_push_real(ctx, ary, buf->f);
				break;
			case PDF_TOK_STRING:
				pdf_array_push_string(ctx, ary, buf->scratch, buf->len);
				break;
			case PDF_TOK_TRUE:
				pdf_array_push_bool(ctx, ary, 1);
				break;
			case PDF_TOK_FALSE:
				pdf_array_push_bool(ctx, ary, 0);
				break;
			case PDF_TOK_NULL:
				pdf_array_push(ctx, ary, PDF_NULL);
				break;

			default:
				pdf_array_push(ctx, ary, PDF_NULL);
				break;
			}
		}
end:
		{}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, ary);
		fz_rethrow(ctx);
	}
	return op;
}

pdf_obj *
pdf_parse_dict(fz_context *ctx, pdf_document *doc, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_obj *dict;
	pdf_obj *key = NULL;
	pdf_obj *val = NULL;
	pdf_token tok;
	int64_t a, b;

	dict = pdf_new_dict(ctx, doc, 8);

	fz_var(key);
	fz_var(val);

	fz_try(ctx)
	{
		while (1)
		{
			tok = pdf_lex(ctx, file, buf);
	skip:
			if (tok == PDF_TOK_CLOSE_DICT)
				break;

			/* for BI .. ID .. EI in content streams */
			if (tok == PDF_TOK_KEYWORD && !strcmp(buf->scratch, "ID"))
				break;

			if (tok != PDF_TOK_NAME)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "invalid key in dict");

			key = pdf_new_name(ctx, buf->scratch);

			tok = pdf_lex(ctx, file, buf);

			switch (tok)
			{
			case PDF_TOK_OPEN_ARRAY:
				val = pdf_parse_array(ctx, doc, file, buf);
				break;

			case PDF_TOK_OPEN_DICT:
				val = pdf_parse_dict(ctx, doc, file, buf);
				break;

			case PDF_TOK_NAME: val = pdf_new_name(ctx, buf->scratch); break;
			case PDF_TOK_REAL: val = pdf_new_real(ctx, buf->f); break;
			case PDF_TOK_STRING: val = pdf_new_string(ctx, buf->scratch, buf->len); break;
			case PDF_TOK_TRUE: val = PDF_TRUE; break;
			case PDF_TOK_FALSE: val = PDF_FALSE; break;
			case PDF_TOK_NULL: val = PDF_NULL; break;

			case PDF_TOK_INT:
				/* 64-bit to allow for numbers > INT_MAX and overflow */
				a = buf->i;
				tok = pdf_lex(ctx, file, buf);
				if (tok == PDF_TOK_CLOSE_DICT || tok == PDF_TOK_NAME ||
					(tok == PDF_TOK_KEYWORD && !strcmp(buf->scratch, "ID")))
				{
					val = pdf_new_int(ctx, a);
					pdf_dict_put(ctx, dict, key, val);
					pdf_drop_obj(ctx, val);
					val = NULL;
					pdf_drop_obj(ctx, key);
					key = NULL;
					goto skip;
				}
				if (tok == PDF_TOK_INT)
				{
					b = buf->i;
					tok = pdf_lex(ctx, file, buf);
					if (tok == PDF_TOK_R)
					{
						val = pdf_new_indirect(ctx, doc, a, b);
						break;
					}
				}
				fz_warn(ctx, "invalid indirect reference in dict");
				val = PDF_NULL;
				break;

			default:
				val = PDF_NULL;
				break;
			}

			pdf_dict_put(ctx, dict, key, val);
			pdf_drop_obj(ctx, val);
			val = NULL;
			pdf_drop_obj(ctx, key);
			key = NULL;
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, dict);
		pdf_drop_obj(ctx, key);
		pdf_drop_obj(ctx, val);
		fz_rethrow(ctx);
	}
	return dict;
}

pdf_obj *
pdf_parse_stm_obj(fz_context *ctx, pdf_document *doc, fz_stream *file, pdf_lexbuf *buf)
{
	pdf_token tok;

	tok = pdf_lex(ctx, file, buf);

	switch (tok)
	{
	case PDF_TOK_OPEN_ARRAY:
		return pdf_parse_array(ctx, doc, file, buf);
	case PDF_TOK_OPEN_DICT:
		return pdf_parse_dict(ctx, doc, file, buf);
	case PDF_TOK_NAME: return pdf_new_name(ctx, buf->scratch);
	case PDF_TOK_REAL: return pdf_new_real(ctx, buf->f);
	case PDF_TOK_STRING: return pdf_new_string(ctx, buf->scratch, buf->len);
	case PDF_TOK_TRUE: return PDF_TRUE;
	case PDF_TOK_FALSE: return PDF_FALSE;
	case PDF_TOK_NULL: return PDF_NULL;
	case PDF_TOK_INT: return pdf_new_int(ctx, buf->i);
	default: fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown token in object stream");
	}
}

pdf_obj *
pdf_parse_ind_obj_or_newobj(fz_context *ctx, pdf_document *doc, fz_stream *file,
	int *onum, int *ogen, int64_t *ostmofs, int *try_repair, int *newobj)
{
	pdf_obj *obj = NULL;
	int num = 0, gen = 0;
	int64_t stm_ofs;
	pdf_token tok;
	pdf_lexbuf *buf = &doc->lexbuf.base;
	int64_t a, b;
	int read_next_token = 1;

	fz_var(obj);

	tok = pdf_lex(ctx, file, buf);
	if (tok != PDF_TOK_INT)
	{
		if (try_repair)
			*try_repair = 1;
		fz_throw(ctx, FZ_ERROR_SYNTAX, "expected object number");
	}
	num = buf->i;
	if (num < 0 || num > PDF_MAX_OBJECT_NUMBER)
		fz_throw(ctx, FZ_ERROR_SYNTAX, "object number out of range");

	tok = pdf_lex(ctx, file, buf);
	if (tok != PDF_TOK_INT)
	{
		if (try_repair)
			*try_repair = 1;
		fz_throw(ctx, FZ_ERROR_SYNTAX, "expected generation number (%d ? obj)", num);
	}
	gen = buf->i;
	if (gen < 0 || gen >= 65536)
	{
		if (try_repair)
			*try_repair = 1;
		fz_throw(ctx, FZ_ERROR_SYNTAX, "invalid generation number (%d)", gen);
	}

	tok = pdf_lex(ctx, file, buf);
	if (tok == PDF_TOK_NEWOBJ && newobj)
	{
		*newobj = 1;
		if (onum) *onum = num;
		if (ogen) *ogen = gen;
		if (ostmofs) *ostmofs = 0;
		return NULL;
	}
	if (tok != PDF_TOK_OBJ)
	{
		if (try_repair)
			*try_repair = 1;
		fz_throw(ctx, FZ_ERROR_SYNTAX, "expected 'obj' keyword (%d %d ?)", num, gen);
	}

	tok = pdf_lex(ctx, file, buf);

	switch (tok)
	{
	case PDF_TOK_OPEN_ARRAY:
		obj = pdf_parse_array(ctx, doc, file, buf);
		break;

	case PDF_TOK_OPEN_DICT:
		obj = pdf_parse_dict(ctx, doc, file, buf);
		break;

	case PDF_TOK_NAME: obj = pdf_new_name(ctx, buf->scratch); break;
	case PDF_TOK_REAL: obj = pdf_new_real(ctx, buf->f); break;
	case PDF_TOK_STRING: obj = pdf_new_string(ctx, buf->scratch, buf->len); break;
	case PDF_TOK_TRUE: obj = PDF_TRUE; break;
	case PDF_TOK_FALSE: obj = PDF_FALSE; break;
	case PDF_TOK_NULL: obj = PDF_NULL; break;

	case PDF_TOK_INT:
		a = buf->i;
		tok = pdf_lex(ctx, file, buf);

		if (tok == PDF_TOK_STREAM || tok == PDF_TOK_ENDOBJ)
		{
			obj = pdf_new_int(ctx, a);
			read_next_token = 0;
			break;
		}
		else if (tok == PDF_TOK_INT)
		{
			b = buf->i;
			tok = pdf_lex(ctx, file, buf);
			if (tok == PDF_TOK_R)
			{
				obj = pdf_new_indirect(ctx, doc, a, b);
				break;
			}
		}
		fz_throw(ctx, FZ_ERROR_SYNTAX, "expected 'R' keyword (%d %d R)", num, gen);

	case PDF_TOK_ENDOBJ:
		obj = PDF_NULL;
		read_next_token = 0;
		break;

	default:
		fz_throw(ctx, FZ_ERROR_SYNTAX, "syntax error in object (%d %d R)", num, gen);
	}

	fz_try(ctx)
	{
		if (read_next_token)
			tok = pdf_lex(ctx, file, buf);

		if (tok == PDF_TOK_STREAM)
		{
			int c = fz_read_byte(ctx, file);
			while (c == ' ')
				c = fz_read_byte(ctx, file);
			if (c == '\r')
			{
				c = fz_peek_byte(ctx, file);
				if (c != '\n')
					fz_warn(ctx, "line feed missing after stream begin marker (%d %d R)", num, gen);
				else
					fz_read_byte(ctx, file);
			}
			stm_ofs = fz_tell(ctx, file);
		}
		else if (tok == PDF_TOK_ENDOBJ)
		{
			stm_ofs = 0;
		}
		else
		{
			fz_warn(ctx, "expected 'endobj' or 'stream' keyword (%d %d R)", num, gen);
			stm_ofs = 0;
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, obj);
		fz_rethrow(ctx);
	}

	if (onum) *onum = num;
	if (ogen) *ogen = gen;
	if (ostmofs) *ostmofs = stm_ofs;

	return obj;
}

pdf_obj *
pdf_parse_ind_obj(fz_context *ctx, pdf_document *doc, fz_stream *file,
	int *onum, int *ogen, int64_t *ostmofs, int *try_repair)
{
	return pdf_parse_ind_obj_or_newobj(ctx, doc, file, onum, ogen, ostmofs, try_repair, NULL);
}

pdf_obj *
pdf_parse_journal_obj(fz_context *ctx, pdf_document *doc, fz_stream *stm,
	int *onum, fz_buffer **ostm, int *newobj)
{
	pdf_obj *obj = NULL;
	pdf_token tok;
	pdf_lexbuf *buf = &doc->lexbuf.base;
	int64_t stmofs;

	*newobj = 0;
	obj = pdf_parse_ind_obj_or_newobj(ctx, doc, stm, onum, NULL, &stmofs, NULL, newobj);
	/* This will have consumed either the stream or the endobj keywords. */

	*ostm = NULL;
	if (stmofs)
	{
		fz_stream *stream = NULL;

		fz_var(stream);

		fz_try(ctx)
		{
			stream = fz_open_endstream_filter(ctx, stm, 0, stmofs);
			*ostm = fz_read_all(ctx, stream, 32);
			fz_drop_stream(ctx, stream);
			stream = NULL;
			fz_seek(ctx, stm, stmofs + (*ostm ? (*ostm)->len : 0), SEEK_SET);
			tok = pdf_lex(ctx, stm, buf);
			if (tok != PDF_TOK_ENDSTREAM)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "expected 'endstream' keyword");
			tok = pdf_lex(ctx, stm, buf);
			if (tok != PDF_TOK_ENDOBJ)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "expected 'endobj' keyword");
		}
		fz_always(ctx)
			fz_drop_stream(ctx, stream);
		fz_catch(ctx)
		{
			pdf_drop_obj(ctx, obj);
			fz_rethrow(ctx);
		}
	}

	return obj;
}







mupdf-1.21.1-source/source/pdf/pdf-pattern.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

pdf_pattern *
pdf_keep_pattern(fz_context *ctx, pdf_pattern *pat)
{
	return fz_keep_storable(ctx, &pat->storable);
}

void
pdf_drop_pattern(fz_context *ctx, pdf_pattern *pat)
{
	fz_drop_storable(ctx, &pat->storable);
}

static void
pdf_drop_pattern_imp(fz_context *ctx, fz_storable *pat_)
{
	pdf_pattern *pat = (pdf_pattern *)pat_;
	pdf_drop_obj(ctx, pat->resources);
	pdf_drop_obj(ctx, pat->contents);
	fz_free(ctx, pat);
}

static unsigned int
pdf_pattern_size(pdf_pattern *pat)
{
	if (pat == NULL)
		return 0;
	return sizeof(*pat);
}

pdf_pattern *
pdf_load_pattern(fz_context *ctx, pdf_document *doc, pdf_obj *dict)
{
	pdf_pattern *pat;

	if ((pat = pdf_find_item(ctx, pdf_drop_pattern_imp, dict)) != NULL)
	{
		return pat;
	}

	pat = fz_malloc_struct(ctx, pdf_pattern);
	FZ_INIT_STORABLE(pat, 1, pdf_drop_pattern_imp);
	pat->document = doc;
	pat->resources = NULL;
	pat->contents = NULL;
	pat->id = pdf_to_num(ctx, dict);

	fz_try(ctx)
	{
		/* Store pattern now, to avoid possible recursion if objects refer back to this one */
		pdf_store_item(ctx, dict, pat, pdf_pattern_size(pat));

		pat->ismask = pdf_dict_get_int(ctx, dict, PDF_NAME(PaintType)) == 2;
		pat->xstep = pdf_dict_get_real(ctx, dict, PDF_NAME(XStep));
		pat->ystep = pdf_dict_get_real(ctx, dict, PDF_NAME(YStep));
		pat->bbox = pdf_dict_get_rect(ctx, dict, PDF_NAME(BBox));
		pat->matrix = pdf_dict_get_matrix(ctx, dict, PDF_NAME(Matrix));

		pat->resources = pdf_dict_get(ctx, dict, PDF_NAME(Resources));
		if (pat->resources)
			pdf_keep_obj(ctx, pat->resources);

		pat->contents = pdf_keep_obj(ctx, dict);
	}
	fz_catch(ctx)
	{
		pdf_remove_item(ctx, pdf_drop_pattern_imp, dict);
		pdf_drop_pattern(ctx, pat);
		fz_rethrow(ctx);
	}
	return pat;
}







mupdf-1.21.1-source/source/pdf/pdf-repair.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

/* Scan file for objects and reconstruct xref table */

struct entry
{
	int num;
	int gen;
	int64_t ofs;
	int64_t stm_ofs;
	int stm_len;
};

static void add_root(fz_context *ctx, pdf_obj *obj, pdf_obj ***roots, int *num_roots, int *max_roots)
{
	if (*num_roots == *max_roots)
	{
		int new_max_roots = *max_roots * 2;
		if (new_max_roots == 0)
			new_max_roots = 4;
		*roots = fz_realloc_array(ctx, *roots, new_max_roots, pdf_obj*);
		*max_roots = new_max_roots;
	}
	(*roots)[(*num_roots)++] = pdf_keep_obj(ctx, obj);
}

int
pdf_repair_obj(fz_context *ctx, pdf_document *doc, pdf_lexbuf *buf, int64_t *stmofsp, int *stmlenp, pdf_obj **encrypt, pdf_obj **id, pdf_obj **page, int64_t *tmpofs, pdf_obj **root)
{
	fz_stream *file = doc->file;
	pdf_token tok;
	int stm_len;

	*stmofsp = 0;
	if (stmlenp)
		*stmlenp = -1;

	stm_len = 0;

	/* On entry to this function, we know that we've just seen
	 * '<int> <int> obj'. We expect the next thing we see to be a
	 * pdf object. Regardless of the type of thing we meet next
	 * we only need to fully parse it if it is a dictionary. */
	tok = pdf_lex(ctx, file, buf);

	/* Don't let a truncated object at EOF overwrite a good one */
	if (tok == PDF_TOK_EOF)
		fz_throw(ctx, FZ_ERROR_SYNTAX, "truncated object");

	if (tok == PDF_TOK_OPEN_DICT)
	{
		pdf_obj *obj, *dict = NULL;

		fz_try(ctx)
		{
			dict = pdf_parse_dict(ctx, doc, file, buf);
		}
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			/* Don't let a broken object at EOF overwrite a good one */
			if (file->eof)
				fz_rethrow(ctx);
			/* Silently swallow the error */
			dict = pdf_new_dict(ctx, NULL, 2);
		}

		/* We must be careful not to try to resolve any indirections
		 * here. We have just read dict, so we know it to be a non
		 * indirected dictionary. Before we look at any values that
		 * we get back from looking up in it, we need to check they
		 * aren't indirected. */

		if (encrypt || id || root)
		{
			obj = pdf_dict_get(ctx, dict, PDF_NAME(Type));
			if (!pdf_is_indirect(ctx, obj) && pdf_name_eq(ctx, obj, PDF_NAME(XRef)))
			{
				if (encrypt)
				{
					obj = pdf_dict_get(ctx, dict, PDF_NAME(Encrypt));
					if (obj)
					{
						pdf_drop_obj(ctx, *encrypt);
						*encrypt = pdf_keep_obj(ctx, obj);
					}
				}

				if (id)
				{
					obj = pdf_dict_get(ctx, dict, PDF_NAME(ID));
					if (obj)
					{
						pdf_drop_obj(ctx, *id);
						*id = pdf_keep_obj(ctx, obj);
					}
				}

				if (root)
					*root = pdf_keep_obj(ctx, pdf_dict_get(ctx, dict, PDF_NAME(Root)));
			}
		}

		obj = pdf_dict_get(ctx, dict, PDF_NAME(Length));
		if (!pdf_is_indirect(ctx, obj) && pdf_is_int(ctx, obj))
			stm_len = pdf_to_int(ctx, obj);

		if (doc->file_reading_linearly && page)
		{
			obj = pdf_dict_get(ctx, dict, PDF_NAME(Type));
			if (!pdf_is_indirect(ctx, obj) && pdf_name_eq(ctx, obj, PDF_NAME(Page)))
			{
				pdf_drop_obj(ctx, *page);
				*page = pdf_keep_obj(ctx, dict);
			}
		}

		pdf_drop_obj(ctx, dict);
	}

	while ( tok != PDF_TOK_STREAM &&
		tok != PDF_TOK_ENDOBJ &&
		tok != PDF_TOK_ERROR &&
		tok != PDF_TOK_EOF &&
		tok != PDF_TOK_INT )
	{
		*tmpofs = fz_tell(ctx, file);
		if (*tmpofs < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot tell in file");
		tok = pdf_lex(ctx, file, buf);
	}

	if (tok == PDF_TOK_STREAM)
	{
		int c = fz_read_byte(ctx, file);
		if (c == '\r') {
			c = fz_peek_byte(ctx, file);
			if (c == '\n')
				fz_read_byte(ctx, file);
		}

		*stmofsp = fz_tell(ctx, file);
		if (*stmofsp < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot seek in file");

		if (stm_len > 0)
		{
			fz_seek(ctx, file, *stmofsp + stm_len, 0);
			fz_try(ctx)
			{
				tok = pdf_lex(ctx, file, buf);
			}
			fz_catch(ctx)
			{
				fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
				fz_warn(ctx, "cannot find endstream token, falling back to scanning");
			}
			if (tok == PDF_TOK_ENDSTREAM)
				goto atobjend;
			fz_seek(ctx, file, *stmofsp, 0);
		}

		(void)fz_read(ctx, file, (unsigned char *) buf->scratch, 9);

		while (memcmp(buf->scratch, "endstream", 9) != 0)
		{
			c = fz_read_byte(ctx, file);
			if (c == EOF)
				break;
			memmove(&buf->scratch[0], &buf->scratch[1], 8);
			buf->scratch[8] = c;
		}

		if (stmlenp)
			*stmlenp = fz_tell(ctx, file) - *stmofsp - 9;

atobjend:
		*tmpofs = fz_tell(ctx, file);
		if (*tmpofs < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot tell in file");
		tok = pdf_lex(ctx, file, buf);
		if (tok != PDF_TOK_ENDOBJ)
			fz_warn(ctx, "object missing 'endobj' token");
		else
		{
			/* Read another token as we always return the next one */
			*tmpofs = fz_tell(ctx, file);
			if (*tmpofs < 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "cannot tell in file");
			tok = pdf_lex(ctx, file, buf);
		}
	}
	return tok;
}

static void
pdf_repair_obj_stm(fz_context *ctx, pdf_document *doc, int stm_num)
{
	pdf_obj *obj;
	fz_stream *stm = NULL;
	pdf_token tok;
	int i, n, count;
	pdf_lexbuf buf;

	fz_var(stm);

	pdf_lexbuf_init(ctx, &buf, PDF_LEXBUF_SMALL);

	fz_try(ctx)
	{
		obj = pdf_load_object(ctx, doc, stm_num);

		count = pdf_dict_get_int(ctx, obj, PDF_NAME(N));

		pdf_drop_obj(ctx, obj);

		stm = pdf_open_stream_number(ctx, doc, stm_num);

		for (i = 0; i < count; i++)
		{
			pdf_xref_entry *entry;

			tok = pdf_lex(ctx, stm, &buf);
			if (tok != PDF_TOK_INT)
				fz_throw(ctx, FZ_ERROR_GENERIC, "corrupt object stream (%d 0 R)", stm_num);

			n = buf.i;
			if (n < 0)
			{
				fz_warn(ctx, "ignoring object with invalid object number (%d %d R)", n, i);
				continue;
			}
			else if (n >= pdf_xref_len(ctx, doc))
			{
				fz_warn(ctx, "ignoring object with invalid object number (%d %d R)", n, i);
				continue;
			}

			entry = pdf_get_populating_xref_entry(ctx, doc, n);
			entry->ofs = stm_num;
			entry->gen = i;
			entry->num = n;
			entry->stm_ofs = 0;
			pdf_drop_obj(ctx, entry->obj);
			entry->obj = NULL;
			entry->type = 'o';

			tok = pdf_lex(ctx, stm, &buf);
			if (tok != PDF_TOK_INT)
				fz_throw(ctx, FZ_ERROR_GENERIC, "corrupt object stream (%d 0 R)", stm_num);
		}
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
		pdf_lexbuf_fin(ctx, &buf);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
orphan_object(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	if (doc->orphans_count == doc->orphans_max)
	{
		int new_max = (doc->orphans_max ? doc->orphans_max*2 : 32);

		fz_try(ctx)
		{
			doc->orphans = fz_realloc_array(ctx, doc->orphans, new_max, pdf_obj*);
			doc->orphans_max = new_max;
		}
		fz_catch(ctx)
		{
			pdf_drop_obj(ctx, obj);
			fz_rethrow(ctx);
		}
	}
	doc->orphans[doc->orphans_count++] = obj;
}

static int is_white(int c)
{
	return c == '\x00' || c == '\x09' || c == '\x0a' || c == '\x0c' || c == '\x0d' || c == '\x20';
}

void
pdf_repair_xref(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *dict, *obj = NULL;
	pdf_obj *length;

	pdf_obj *encrypt = NULL;
	pdf_obj *id = NULL;
	pdf_obj **roots = NULL;
	pdf_obj *info = NULL;

	struct entry *list = NULL;
	int listlen;
	int listcap;
	int maxnum = 0;

	int num = 0;
	int gen = 0;
	int64_t tmpofs, stm_ofs, numofs = 0, genofs = 0;
	int stm_len;
	pdf_token tok;
	int next;
	int i;
	size_t j, n;
	int c;
	pdf_lexbuf *buf = &doc->lexbuf.base;
	int num_roots = 0;
	int max_roots = 0;

	fz_var(encrypt);
	fz_var(id);
	fz_var(roots);
	fz_var(num_roots);
	fz_var(max_roots);
	fz_var(info);
	fz_var(list);
	fz_var(obj);

	fz_warn(ctx, "repairing PDF document");

	if (doc->repair_attempted)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Repair failed already - not trying again");
	doc->repair_attempted = 1;
	doc->repair_in_progress = 1;

	pdf_forget_xref(ctx, doc);

	fz_seek(ctx, doc->file, 0, 0);

	fz_try(ctx)
	{
		pdf_xref_entry *entry;
		listlen = 0;
		listcap = 1024;
		list = fz_malloc_array(ctx, listcap, struct entry);

		/* look for '%PDF' version marker within first kilobyte of file */
		n = fz_read(ctx, doc->file, (unsigned char *)buf->scratch, fz_minz(buf->size, 1024));

		fz_seek(ctx, doc->file, 0, 0);
		if (n >= 4)
		{
			for (j = 0; j < n - 4; j++)
			{
				if (memcmp(&buf->scratch[j], "%PDF", 4) == 0)
				{
					fz_seek(ctx, doc->file, (int64_t)(j + 8), 0); /* skip "%PDF-X.Y" */
					break;
				}
			}
		}

		/* skip comment line after version marker since some generators
		 * forget to terminate the comment with a newline */
		c = fz_read_byte(ctx, doc->file);
		while (c >= 0 && (c == ' ' || c == '%'))
			c = fz_read_byte(ctx, doc->file);
		fz_unread_byte(ctx, doc->file);

		while (1)
		{
			tmpofs = fz_tell(ctx, doc->file);
			if (tmpofs < 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "cannot tell in file");

			fz_try(ctx)
				tok = pdf_lex_no_string(ctx, doc->file, buf);
			fz_catch(ctx)
			{
				fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
				fz_warn(ctx, "skipping ahead to next token");
				do
					c = fz_read_byte(ctx, doc->file);
				while (c != EOF && !is_white(c));
				if (c == EOF)
					tok = PDF_TOK_EOF;
				else
					continue;
			}

			/* If we have the next token already, then we'll jump
			 * back here, rather than going through the top of
			 * the loop. */
		have_next_token:

			if (tok == PDF_TOK_INT)
			{
				if (buf->i < 0)
				{
					num = 0;
					gen = 0;
					continue;
				}
				numofs = genofs;
				num = gen;
				genofs = tmpofs;
				gen = buf->i;
			}

			else if (tok == PDF_TOK_OBJ)
			{
				pdf_obj *root = NULL;

				fz_try(ctx)
				{
					stm_len = 0;
					stm_ofs = 0;
					tok = pdf_repair_obj(ctx, doc, buf, &stm_ofs, &stm_len, &encrypt, &id, NULL, &tmpofs, &root);
					if (root)
						add_root(ctx, root, &roots, &num_roots, &max_roots);
				}
				fz_always(ctx)
				{
					pdf_drop_obj(ctx, root);
				}
				fz_catch(ctx)
				{
					fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
					/* If we haven't seen a root yet, there is nothing
					 * we can do, but give up. Otherwise, we'll make
					 * do. */
					if (!roots)
						fz_rethrow(ctx);
					fz_warn(ctx, "cannot parse object (%d %d R) - ignoring rest of file", num, gen);
					break;
				}

				if (num <= 0 || num > PDF_MAX_OBJECT_NUMBER)
				{
					fz_warn(ctx, "ignoring object with invalid object number (%d %d R)", num, gen);
					goto have_next_token;
				}

				gen = fz_clampi(gen, 0, 65535);

				if (listlen + 1 == listcap)
				{
					listcap = (listcap * 3) / 2;
					list = fz_realloc_array(ctx, list, listcap, struct entry);
				}

				list[listlen].num = num;
				list[listlen].gen = gen;
				list[listlen].ofs = numofs;
				list[listlen].stm_ofs = stm_ofs;
				list[listlen].stm_len = stm_len;
				listlen ++;

				if (num > maxnum)
					maxnum = num;

				goto have_next_token;
			}

			/* If we find a dictionary it is probably the trailer,
			 * but could be a stream (or bogus) dictionary caused
			 * by a corrupt file. */
			else if (tok == PDF_TOK_OPEN_DICT)
			{
				pdf_obj *dictobj;

				fz_try(ctx)
				{
					dict = pdf_parse_dict(ctx, doc, doc->file, buf);
				}
				fz_catch(ctx)
				{
					fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
					/* If this was the real trailer dict
					 * it was broken, in which case we are
					 * in trouble. Keep going though in
					 * case this was just a bogus dict. */
					continue;
				}

				fz_try(ctx)
				{
					dictobj = pdf_dict_get(ctx, dict, PDF_NAME(Encrypt));
					if (dictobj)
					{
						pdf_drop_obj(ctx, encrypt);
						encrypt = pdf_keep_obj(ctx, dictobj);
					}

					dictobj = pdf_dict_get(ctx, dict, PDF_NAME(ID));
					if (dictobj && (!id || !encrypt || pdf_dict_get(ctx, dict, PDF_NAME(Encrypt))))
					{
						pdf_drop_obj(ctx, id);
						id = pdf_keep_obj(ctx, dictobj);
					}

					dictobj = pdf_dict_get(ctx, dict, PDF_NAME(Root));
					if (dictobj)
						add_root(ctx, dictobj, &roots, &num_roots, &max_roots);

					dictobj = pdf_dict_get(ctx, dict, PDF_NAME(Info));
					if (dictobj)
					{
						pdf_drop_obj(ctx, info);
						info = pdf_keep_obj(ctx, dictobj);
					}
				}
				fz_always(ctx)
					pdf_drop_obj(ctx, dict);
				fz_catch(ctx)
					fz_rethrow(ctx);
			}

			else if (tok == PDF_TOK_EOF)
			{
				break;
			}

			else
			{
				num = 0;
				gen = 0;
			}
		}

		if (listlen == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "no objects found");

		/* make xref reasonable */

		/*
			Dummy access to entry to assure sufficient space in the xref table
			and avoid repeated reallocs in the loop
		*/
		/* Ensure that the first xref table is a 'solid' one from
		 * 0 to maxnum. */
		pdf_ensure_solid_xref(ctx, doc, maxnum);

		for (i = 1; i < maxnum; i++)
		{
			entry = pdf_get_populating_xref_entry(ctx, doc, i);
			if (entry->obj != NULL)
				continue;
			entry->type = 'f';
			entry->ofs = 0;
			entry->gen = 0;
			entry->num = 0;

			entry->stm_ofs = 0;
		}

		for (i = 0; i < listlen; i++)
		{
			entry = pdf_get_populating_xref_entry(ctx, doc, list[i].num);
			entry->type = 'n';
			entry->ofs = list[i].ofs;
			entry->gen = list[i].gen;
			entry->num = list[i].num;

			entry->stm_ofs = list[i].stm_ofs;

			/* correct stream length for unencrypted documents */
			if (!encrypt && list[i].stm_len >= 0)
			{
				pdf_obj *old_obj = NULL;
				dict = pdf_load_object(ctx, doc, list[i].num);

				fz_try(ctx)
				{
					length = pdf_new_int(ctx, list[i].stm_len);
					pdf_dict_get_put_drop(ctx, dict, PDF_NAME(Length), length, &old_obj);
					if (old_obj)
						orphan_object(ctx, doc, old_obj);
				}
				fz_always(ctx)
					pdf_drop_obj(ctx, dict);
				fz_catch(ctx)
					fz_rethrow(ctx);
			}
		}

		entry = pdf_get_populating_xref_entry(ctx, doc, 0);
		entry->type = 'f';
		entry->ofs = 0;
		entry->gen = 65535;
		entry->num = 0;
		entry->stm_ofs = 0;

		next = 0;
		for (i = pdf_xref_len(ctx, doc) - 1; i >= 0; i--)
		{
			entry = pdf_get_populating_xref_entry(ctx, doc, i);
			if (entry->type == 'f')
			{
				entry->ofs = next;
				if (entry->gen < 65535)
					entry->gen ++;
				next = i;
			}
		}

		/* create a repaired trailer, Root will be added later */

		obj = pdf_new_dict(ctx, doc, 5);
		/* During repair there is only a single xref section */
		pdf_set_populating_xref_trailer(ctx, doc, obj);
		pdf_drop_obj(ctx, obj);
		obj = NULL;

		obj = pdf_new_int(ctx, maxnum + 1);
		pdf_dict_put(ctx, pdf_trailer(ctx, doc), PDF_NAME(Size), obj);
		pdf_drop_obj(ctx, obj);
		obj = NULL;

		if (roots)
		{
			for (i = num_roots-1; i > 0; i--)
			{
				if (pdf_is_dict(ctx, roots[i]))
					break;
			}
			if (i >= 0)
			{
				pdf_dict_put(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root), roots[i]);
			}
		}
		if (info)
		{
			pdf_dict_put(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info), info);
			pdf_drop_obj(ctx, info);
			info = NULL;
		}

		if (encrypt)
		{
			if (pdf_is_indirect(ctx, encrypt))
			{
				/* create new reference with non-NULL xref pointer */
				obj = pdf_new_indirect(ctx, doc, pdf_to_num(ctx, encrypt), pdf_to_gen(ctx, encrypt));
				pdf_drop_obj(ctx, encrypt);
				encrypt = obj;
				obj = NULL;
			}
			pdf_dict_put(ctx, pdf_trailer(ctx, doc), PDF_NAME(Encrypt), encrypt);
			pdf_drop_obj(ctx, encrypt);
			encrypt = NULL;
		}

		if (id)
		{
			if (pdf_is_indirect(ctx, id))
			{
				/* create new reference with non-NULL xref pointer */
				obj = pdf_new_indirect(ctx, doc, pdf_to_num(ctx, id), pdf_to_gen(ctx, id));
				pdf_drop_obj(ctx, id);
				id = obj;
				obj = NULL;
			}
			pdf_dict_put(ctx, pdf_trailer(ctx, doc), PDF_NAME(ID), id);
			pdf_drop_obj(ctx, id);
			id = NULL;
		}
	}
	fz_always(ctx)
	{
		for (i = 0; i < num_roots; i++)
			pdf_drop_obj(ctx, roots[i]);
		fz_free(ctx, roots);
		fz_free(ctx, list);
		doc->repair_in_progress = 0;
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, encrypt);
		pdf_drop_obj(ctx, id);
		pdf_drop_obj(ctx, obj);
		pdf_drop_obj(ctx, info);
		if (ctx->throw_on_repair)
			fz_throw(ctx, FZ_ERROR_REPAIRED, "Error during repair attempt");
		fz_rethrow(ctx);
	}

	if (ctx->throw_on_repair)
		fz_throw(ctx, FZ_ERROR_REPAIRED, "File repaired");
}

void
pdf_repair_obj_stms(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *dict;
	int i;
	int xref_len = pdf_xref_len(ctx, doc);

	for (i = 0; i < xref_len; i++)
	{
		pdf_xref_entry *entry = pdf_get_populating_xref_entry(ctx, doc, i);

		if (entry->stm_ofs)
		{
			dict = pdf_load_object(ctx, doc, i);
			fz_try(ctx)
			{
				if (pdf_name_eq(ctx, pdf_dict_get(ctx, dict, PDF_NAME(Type)), PDF_NAME(ObjStm)))
					pdf_repair_obj_stm(ctx, doc, i);
			}
			fz_catch(ctx)
			{
				fz_warn(ctx, "ignoring broken object stream (%d 0 R)", i);
			}
			pdf_drop_obj(ctx, dict);
		}
	}

	/* Ensure that streamed objects reside inside a known non-streamed object */
	for (i = 0; i < xref_len; i++)
	{
		pdf_xref_entry *entry = pdf_get_populating_xref_entry(ctx, doc, i);

		if (entry->type == 'o' && pdf_get_populating_xref_entry(ctx, doc, entry->ofs)->type != 'n')
			fz_throw(ctx, FZ_ERROR_GENERIC, "invalid reference to non-object-stream: %d (%d 0 R)", (int)entry->ofs, i);
	}
}







mupdf-1.21.1-source/source/pdf/pdf-resources.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

static void pdf_drop_obj_as_void(fz_context *ctx, void *obj)
{
	pdf_drop_obj(ctx, obj);
}

/* We do need to come up with an effective way to see what is already in the
 * file to avoid adding to what is already there. This is avoided for pdfwrite
 * as we check as we add each font. For adding text to an existing file though
 * it may be more problematic. */

pdf_obj *
pdf_find_font_resource(fz_context *ctx, pdf_document *doc, int type, int encoding, fz_font *item, pdf_font_resource_key *key)
{
	pdf_obj *res;

	if (!doc->resources.fonts)
		doc->resources.fonts = fz_new_hash_table(ctx, 4096, sizeof(*key), -1, pdf_drop_obj_as_void);

	memset(key, 0, sizeof(*key));
	fz_font_digest(ctx, item, key->digest);

	key->type = type;
	key->encoding = encoding;
	key->local_xref = doc->local_xref_nesting > 0;

	res = fz_hash_find(ctx, doc->resources.fonts, (void *)key);
	if (res)
		pdf_keep_obj(ctx, res);
	return res;
}

pdf_obj *
pdf_insert_font_resource(fz_context *ctx, pdf_document *doc, pdf_font_resource_key *key, pdf_obj *obj)
{
	pdf_obj *res = fz_hash_insert(ctx, doc->resources.fonts, (void *)key, obj);
	if (res)
		fz_warn(ctx, "warning: font resource already present");
	else
		res = pdf_keep_obj(ctx, obj);
	return pdf_keep_obj(ctx, res);
}

static int purge_local_font_resource(fz_context *ctx, void *state, void *key_, int keylen, void *val)
{
	pdf_font_resource_key *key = key_;
	if (key->local_xref)
	{
		pdf_drop_obj(ctx, val);
		return 1;
	}
	return 0;
}

void
pdf_purge_local_font_resources(fz_context *ctx, pdf_document *doc)
{
	if (doc->resources.fonts)
		fz_hash_filter(ctx, doc->resources.fonts, NULL, purge_local_font_resource);
}

void
pdf_drop_resource_tables(fz_context *ctx, pdf_document *doc)
{
	if (doc)
	{
		fz_drop_hash_table(ctx, doc->resources.fonts);
	}
}







mupdf-1.21.1-source/source/pdf/pdf-run.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

static void
pdf_run_annot_with_usage(fz_context *ctx, pdf_document *doc, pdf_page *page, pdf_annot *annot, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie)
{
	fz_matrix page_ctm;
	fz_rect mediabox;
	pdf_processor *proc = NULL;
	fz_default_colorspaces *default_cs = NULL;
	int flags;

	fz_var(proc);
	fz_var(default_cs);

	if (cookie && page->super.incomplete)
		cookie->incomplete = 1;

	pdf_annot_push_local_xref(ctx, annot);

	/* Widgets only get displayed if they have both a T and a TF flag,
	 * apparently */
	if (pdf_name_eq(ctx, pdf_dict_get(ctx, annot->obj, PDF_NAME(Subtype)), PDF_NAME(Widget)))
	{
		pdf_obj *ft = pdf_dict_get_inheritable(ctx, annot->obj, PDF_NAME(FT));
		pdf_obj *t = pdf_dict_get_inheritable(ctx, annot->obj, PDF_NAME(T));

		if (ft == NULL || t == NULL)
		{
			pdf_annot_pop_local_xref(ctx, annot);
			return;
		}
	}

	fz_try(ctx)
	{
		default_cs = pdf_load_default_colorspaces(ctx, doc, page);
		if (default_cs)
			fz_set_default_colorspaces(ctx, dev, default_cs);

		pdf_page_transform(ctx, page, &mediabox, &page_ctm);

		flags = pdf_dict_get_int(ctx, annot->obj, PDF_NAME(F));
		if (flags & PDF_ANNOT_IS_NO_ROTATE)
		{
			int rotate = pdf_to_int(ctx, pdf_dict_get_inheritable(ctx, page->obj, PDF_NAME(Rotate)));
			fz_rect rect = pdf_dict_get_rect(ctx, annot->obj, PDF_NAME(Rect));
			fz_point tp = fz_transform_point_xy(rect.x0, rect.y1, page_ctm);
			page_ctm = fz_concat(page_ctm, fz_translate(-tp.x, -tp.y));
			page_ctm = fz_concat(page_ctm, fz_rotate(-rotate));
			page_ctm = fz_concat(page_ctm, fz_translate(tp.x, tp.y));
		}

		ctm = fz_concat(page_ctm, ctm);

		proc = pdf_new_run_processor(ctx, dev, ctm, usage, NULL, default_cs, cookie);
		pdf_process_annot(ctx, proc, annot, cookie);
		pdf_close_processor(ctx, proc);
	}
	fz_always(ctx)
	{
		pdf_drop_processor(ctx, proc);
		fz_drop_default_colorspaces(ctx, default_cs);
		pdf_annot_pop_local_xref(ctx, annot);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pdf_run_page_contents_with_usage_imp(fz_context *ctx, pdf_document *doc, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie)
{
	fz_matrix page_ctm;
	pdf_obj *resources;
	pdf_obj *contents;
	fz_rect mediabox;
	pdf_processor *proc = NULL;
	fz_default_colorspaces *default_cs = NULL;
	fz_colorspace *colorspace = NULL;

	fz_var(proc);
	fz_var(colorspace);
	fz_var(default_cs);

	if (cookie && page->super.incomplete)
		cookie->incomplete = 1;

	fz_try(ctx)
	{
		default_cs = pdf_load_default_colorspaces(ctx, doc, page);
		if (default_cs)
			fz_set_default_colorspaces(ctx, dev, default_cs);

		pdf_page_transform(ctx, page, &mediabox, &page_ctm);
		ctm = fz_concat(page_ctm, ctm);
		mediabox = fz_transform_rect(mediabox, ctm);

		resources = pdf_page_resources(ctx, page);
		contents = pdf_page_contents(ctx, page);

		if (page->transparency)
		{
			pdf_obj *group = pdf_page_group(ctx, page);

			if (group)
			{
				pdf_obj *cs = pdf_dict_get(ctx, group, PDF_NAME(CS));
				if (cs)
				{
					fz_try(ctx)
						colorspace = pdf_load_colorspace(ctx, cs);
					fz_catch(ctx)
					{
						fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
						fz_warn(ctx, "Ignoring Page blending colorspace.");
					}
					if (!fz_is_valid_blend_colorspace(ctx, colorspace))
					{
						fz_warn(ctx, "Ignoring invalid Page blending colorspace: %s.", colorspace->name);
						fz_drop_colorspace(ctx, colorspace);
						colorspace = NULL;
					}
				}
			}
			else
				colorspace = fz_keep_colorspace(ctx, fz_default_output_intent(ctx, default_cs));

			fz_begin_group(ctx, dev, mediabox, colorspace, 1, 0, 0, 1);
		}

		proc = pdf_new_run_processor(ctx, dev, ctm, usage, NULL, default_cs, cookie);
		pdf_process_contents(ctx, proc, doc, resources, contents, cookie);
		pdf_close_processor(ctx, proc);

		if (page->transparency)
		{
			fz_end_group(ctx, dev);
		}
	}
	fz_always(ctx)
	{
		pdf_drop_processor(ctx, proc);
		fz_drop_colorspace(ctx, colorspace);
		fz_drop_default_colorspaces(ctx, default_cs);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void pdf_run_page_contents_with_usage(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie)
{
	pdf_document *doc = page->doc;
	int nocache;

	nocache = !!(dev->hints & FZ_NO_CACHE);
	if (nocache)
		pdf_mark_xref(ctx, doc);

	fz_try(ctx)
	{
		pdf_run_page_contents_with_usage_imp(ctx, doc, page, dev, ctm, usage, cookie);
	}
	fz_always(ctx)
	{
		if (nocache)
			pdf_clear_xref_to_mark(ctx, doc);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void pdf_run_page_contents(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	pdf_run_page_contents_with_usage(ctx, page, dev, ctm, "View", cookie);
}

void pdf_run_annot(fz_context *ctx, pdf_annot *annot, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	pdf_page *page = annot->page;
	pdf_document *doc = page->doc;
	int nocache;

	nocache = !!(dev->hints & FZ_NO_CACHE);
	if (nocache)
		pdf_mark_xref(ctx, doc);
	fz_try(ctx)
	{
		pdf_run_annot_with_usage(ctx, doc, page, annot, dev, ctm, "View", cookie);
	}
	fz_always(ctx)
	{
		if (nocache)
			pdf_clear_xref_to_mark(ctx, doc);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
pdf_run_page_widgets_with_usage_imp(fz_context *ctx, pdf_document *doc, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie)
{
	pdf_annot *widget;

	if (cookie && cookie->progress_max != (size_t)-1)
	{
		int count = 1;
		for (widget = page->widgets; widget; widget = widget->next)
			count++;
		cookie->progress_max += count;
	}

	for (widget = page->widgets; widget; widget = widget->next)
	{
		/* Check the cookie for aborting */
		if (cookie)
		{
			if (cookie->abort)
				break;
			cookie->progress++;
		}

		pdf_run_annot_with_usage(ctx, doc, page, widget, dev, ctm, usage, cookie);
	}
}

static void
pdf_run_page_annots_with_usage_imp(fz_context *ctx, pdf_document *doc, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie)
{
	pdf_annot *annot;

	if (cookie && cookie->progress_max != (size_t)-1)
	{
		int count = 1;
		for (annot = page->annots; annot; annot = annot->next)
			count++;
		cookie->progress_max += count;
	}

	for (annot = page->annots; annot; annot = annot->next)
	{
		/* Check the cookie for aborting */
		if (cookie)
		{
			if (cookie->abort)
				break;
			cookie->progress++;
		}

		pdf_run_annot_with_usage(ctx, doc, page, annot, dev, ctm, usage, cookie);
	}
}

void pdf_run_page_annots_with_usage(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie)
{
	pdf_document *doc = page->doc;
	int nocache;

	nocache = !!(dev->hints & FZ_NO_CACHE);
	if (nocache)
		pdf_mark_xref(ctx, doc);

	fz_try(ctx)
	{
		pdf_run_page_annots_with_usage_imp(ctx, doc, page, dev, ctm, usage, cookie);
	}
	fz_always(ctx)
	{
		if (nocache)
			pdf_clear_xref_to_mark(ctx, doc);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void pdf_run_page_annots(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	pdf_run_page_annots_with_usage(ctx, page, dev, ctm, "View", cookie);
}

void pdf_run_page_widgets_with_usage(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie)
{
	pdf_document *doc = page->doc;
	int nocache;

	nocache = !!(dev->hints & FZ_NO_CACHE);
	if (nocache)
		pdf_mark_xref(ctx, doc);

	fz_try(ctx)
	{
		pdf_run_page_widgets_with_usage_imp(ctx, doc, page, dev, ctm, usage, cookie);
	}
	fz_always(ctx)
	{
		if (nocache)
			pdf_clear_xref_to_mark(ctx, doc);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void pdf_run_page_widgets(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	pdf_run_page_widgets_with_usage(ctx, page, dev, ctm, "View", cookie);
}

void
pdf_run_page_with_usage(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, const char *usage, fz_cookie *cookie)
{
	pdf_document *doc = page->doc;
	int nocache = !!(dev->hints & FZ_NO_CACHE);

	if (nocache)
		pdf_mark_xref(ctx, doc);
	fz_try(ctx)
	{
		pdf_run_page_contents_with_usage_imp(ctx, doc, page, dev, ctm, usage, cookie);
		pdf_run_page_annots_with_usage_imp(ctx, doc, page, dev, ctm, usage, cookie);
		pdf_run_page_widgets_with_usage_imp(ctx, doc, page, dev, ctm, usage, cookie);
	}
	fz_always(ctx)
	{
		if (nocache)
			pdf_clear_xref_to_mark(ctx, doc);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void
pdf_run_page(fz_context *ctx, pdf_page *page, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	pdf_run_page_with_usage(ctx, page, dev, ctm, "View", cookie);
}

void
pdf_run_glyph(fz_context *ctx, pdf_document *doc, pdf_obj *resources, fz_buffer *contents, fz_device *dev, fz_matrix ctm, void *gstate, fz_default_colorspaces *default_cs)
{
	pdf_processor *proc;

	proc = pdf_new_run_processor(ctx, dev, ctm, "View", gstate, default_cs, NULL);
	fz_try(ctx)
	{
		pdf_process_glyph(ctx, proc, doc, resources, contents);
		pdf_close_processor(ctx, proc);
	}
	fz_always(ctx)
		pdf_drop_processor(ctx, proc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}







mupdf-1.21.1-source/source/pdf/pdf-shade.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

/* Sample various functions into lookup tables */

static void
pdf_sample_composite_shade_function(fz_context *ctx, fz_shade *shade, pdf_function *func, float t0, float t1)
{
	int i, n;
	float t;

	n = fz_colorspace_n(ctx, shade->colorspace);
	for (i = 0; i < 256; i++)
	{
		t = t0 + (i / 255.0f) * (t1 - t0);
		pdf_eval_function(ctx, func, &t, 1, shade->function[i], n);
		shade->function[i][n] = 1;
	}
}

static void
pdf_sample_component_shade_function(fz_context *ctx, fz_shade *shade, int funcs, pdf_function **func, float t0, float t1)
{
	int i, k;
	float t;

	for (i = 0; i < 256; i++)
	{
		t = t0 + (i / 255.0f) * (t1 - t0);
		for (k = 0; k < funcs; k++)
			pdf_eval_function(ctx, func[k], &t, 1, &shade->function[i][k], 1);
		shade->function[i][k] = 1;
	}
}

static void
pdf_sample_shade_function(fz_context *ctx, fz_shade *shade, int funcs, pdf_function **func, float t0, float t1)
{
	shade->use_function = 1;
	if (funcs == 1)
		pdf_sample_composite_shade_function(ctx, shade, func[0], t0, t1);
	else
		pdf_sample_component_shade_function(ctx, shade, funcs, func, t0, t1);
}

/* Type 1-3 -- Function-based, linear and radial shadings */

#define FUNSEGS 64 /* size of sampled mesh for function-based shadings */

static void
pdf_load_function_based_shading(fz_context *ctx, pdf_document *doc, fz_shade *shade, pdf_obj *dict, int funcs, pdf_function **func)
{
	pdf_obj *obj;
	float x0, y0, x1, y1;
	float fv[2];
	int xx, yy, zz;
	float *p;
	int n = fz_colorspace_n(ctx, shade->colorspace);

	x0 = y0 = 0;
	x1 = y1 = 1;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(Domain));
	if (obj)
	{
		x0 = pdf_array_get_real(ctx, obj, 0);
		x1 = pdf_array_get_real(ctx, obj, 1);
		y0 = pdf_array_get_real(ctx, obj, 2);
		y1 = pdf_array_get_real(ctx, obj, 3);
	}

	shade->u.f.matrix = pdf_dict_get_matrix(ctx, dict, PDF_NAME(Matrix));
	shade->u.f.xdivs = FUNSEGS;
	shade->u.f.ydivs = FUNSEGS;
	shade->u.f.fn_vals = Memento_label(fz_malloc(ctx, (FUNSEGS+1)*(FUNSEGS+1)*n*sizeof(float)), "shade_fn_vals");
	shade->u.f.domain[0][0] = x0;
	shade->u.f.domain[0][1] = y0;
	shade->u.f.domain[1][0] = x1;
	shade->u.f.domain[1][1] = y1;

	p = shade->u.f.fn_vals;
	if (funcs == 1)
	{
		for (yy = 0; yy <= FUNSEGS; yy++)
		{
			fv[1] = y0 + (y1 - y0) * yy / FUNSEGS;

			for (xx = 0; xx <= FUNSEGS; xx++)
			{
				fv[0] = x0 + (x1 - x0) * xx / FUNSEGS;

				pdf_eval_function(ctx, func[0], fv, 2, p, n);
				p += n;
			}
		}
	}
	else
	{
		if (funcs != n)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Expected 1 2in, n-out function, or n 2 in, 1-out functions");

		for (yy = 0; yy <= FUNSEGS; yy++)
		{
			fv[1] = y0 + (y1 - y0) * yy / FUNSEGS;

			for (xx = 0; xx <= FUNSEGS; xx++)
			{
				fv[0] = x0 + (x1 - x0) * xx / FUNSEGS;

				for (zz = 0; zz < n; zz++)
				{
					pdf_eval_function(ctx, func[zz], fv, 2, p, 1);
					p ++;
				}
			}
		}
	}
}

static void
pdf_load_linear_shading(fz_context *ctx, pdf_document *doc, fz_shade *shade, pdf_obj *dict, int funcs, pdf_function **func)
{
	pdf_obj *obj;
	float d0, d1;
	int e0, e1;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Coords));
	shade->u.l_or_r.coords[0][0] = pdf_array_get_real(ctx, obj, 0);
	shade->u.l_or_r.coords[0][1] = pdf_array_get_real(ctx, obj, 1);
	shade->u.l_or_r.coords[1][0] = pdf_array_get_real(ctx, obj, 2);
	shade->u.l_or_r.coords[1][1] = pdf_array_get_real(ctx, obj, 3);

	d0 = 0;
	d1 = 1;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(Domain));
	if (obj)
	{
		d0 = pdf_array_get_real(ctx, obj, 0);
		d1 = pdf_array_get_real(ctx, obj, 1);
	}

	e0 = e1 = 0;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(Extend));
	if (obj)
	{
		e0 = pdf_array_get_bool(ctx, obj, 0);
		e1 = pdf_array_get_bool(ctx, obj, 1);
	}

	pdf_sample_shade_function(ctx, shade, funcs, func, d0, d1);

	shade->u.l_or_r.extend[0] = e0;
	shade->u.l_or_r.extend[1] = e1;
}

static void
pdf_load_radial_shading(fz_context *ctx, pdf_document *doc, fz_shade *shade, pdf_obj *dict, int funcs, pdf_function **func)
{
	pdf_obj *obj;
	float d0, d1;
	int e0, e1;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Coords));
	shade->u.l_or_r.coords[0][0] = pdf_array_get_real(ctx, obj, 0);
	shade->u.l_or_r.coords[0][1] = pdf_array_get_real(ctx, obj, 1);
	shade->u.l_or_r.coords[0][2] = pdf_array_get_real(ctx, obj, 2);
	shade->u.l_or_r.coords[1][0] = pdf_array_get_real(ctx, obj, 3);
	shade->u.l_or_r.coords[1][1] = pdf_array_get_real(ctx, obj, 4);
	shade->u.l_or_r.coords[1][2] = pdf_array_get_real(ctx, obj, 5);

	d0 = 0;
	d1 = 1;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(Domain));
	if (obj)
	{
		d0 = pdf_array_get_real(ctx, obj, 0);
		d1 = pdf_array_get_real(ctx, obj, 1);
	}

	e0 = e1 = 0;
	obj = pdf_dict_get(ctx, dict, PDF_NAME(Extend));
	if (obj)
	{
		e0 = pdf_array_get_bool(ctx, obj, 0);
		e1 = pdf_array_get_bool(ctx, obj, 1);
	}

	pdf_sample_shade_function(ctx, shade, funcs, func, d0, d1);

	shade->u.l_or_r.extend[0] = e0;
	shade->u.l_or_r.extend[1] = e1;
}

/* Type 4-7 -- Triangle and patch mesh shadings */

struct mesh_params
{
	int vprow;
	int bpflag;
	int bpcoord;
	int bpcomp;
	float x0, x1;
	float y0, y1;
	float c0[FZ_MAX_COLORS];
	float c1[FZ_MAX_COLORS];
};

static void
pdf_load_mesh_params(fz_context *ctx, pdf_document *doc, fz_shade *shade, pdf_obj *dict)
{
	pdf_obj *obj;
	int i, n;

	shade->u.m.x0 = shade->u.m.y0 = 0;
	shade->u.m.x1 = shade->u.m.y1 = 1;
	for (i = 0; i < FZ_MAX_COLORS; i++)
	{
		shade->u.m.c0[i] = 0;
		shade->u.m.c1[i] = 1;
	}

	shade->u.m.vprow = pdf_dict_get_int(ctx, dict, PDF_NAME(VerticesPerRow));
	shade->u.m.bpflag = pdf_dict_get_int(ctx, dict, PDF_NAME(BitsPerFlag));
	shade->u.m.bpcoord = pdf_dict_get_int(ctx, dict, PDF_NAME(BitsPerCoordinate));
	shade->u.m.bpcomp = pdf_dict_get_int(ctx, dict, PDF_NAME(BitsPerComponent));

	obj = pdf_dict_get(ctx, dict, PDF_NAME(Decode));
	if (pdf_array_len(ctx, obj) >= 6)
	{
		n = fz_mini(FZ_MAX_COLORS, (pdf_array_len(ctx, obj) - 4) / 2);
		shade->u.m.x0 = pdf_array_get_real(ctx, obj, 0);
		shade->u.m.x1 = pdf_array_get_real(ctx, obj, 1);
		shade->u.m.y0 = pdf_array_get_real(ctx, obj, 2);
		shade->u.m.y1 = pdf_array_get_real(ctx, obj, 3);
		for (i = 0; i < n; i++)
		{
			shade->u.m.c0[i] = pdf_array_get_real(ctx, obj, 4 + i * 2);
			shade->u.m.c1[i] = pdf_array_get_real(ctx, obj, 5 + i * 2);
		}
	}

	if (shade->u.m.vprow < 2 && shade->type == 5)
	{
		fz_warn(ctx, "Too few vertices per row (%d)", shade->u.m.vprow);
		shade->u.m.vprow = 2;
	}

	if (shade->u.m.bpflag != 2 && shade->u.m.bpflag != 4 && shade->u.m.bpflag != 8 &&
		shade->type != 5)
	{
		fz_warn(ctx, "Invalid number of bits per flag (%d)", shade->u.m.bpflag);
		shade->u.m.bpflag = 8;
	}

	if (shade->u.m.bpcoord != 1 && shade->u.m.bpcoord != 2 && shade->u.m.bpcoord != 4 &&
		shade->u.m.bpcoord != 8 && shade->u.m.bpcoord != 12 && shade->u.m.bpcoord != 16 &&
		shade->u.m.bpcoord != 24 && shade->u.m.bpcoord != 32)
	{
		fz_warn(ctx, "Invalid number of bits per coordinate (%d)", shade->u.m.bpcoord);
		shade->u.m.bpcoord = 8;
	}

	if (shade->u.m.bpcomp != 1 && shade->u.m.bpcomp != 2 && shade->u.m.bpcomp != 4 &&
		shade->u.m.bpcomp != 8 && shade->u.m.bpcomp != 12 && shade->u.m.bpcomp != 16)
	{
		fz_warn(ctx, "Invalid number of bits per component (%d)", shade->u.m.bpcomp);
		shade->u.m.bpcomp = 8;
	}
}

static void
pdf_load_type4_shade(fz_context *ctx, pdf_document *doc, fz_shade *shade, pdf_obj *dict, int funcs, pdf_function **func)
{
	pdf_load_mesh_params(ctx, doc, shade, dict);

	if (funcs > 0)
		pdf_sample_shade_function(ctx, shade, funcs, func, shade->u.m.c0[0], shade->u.m.c1[0]);

	shade->buffer = pdf_load_compressed_stream(ctx, doc, pdf_to_num(ctx, dict), 0);
}

static void
pdf_load_type5_shade(fz_context *ctx, pdf_document *doc, fz_shade *shade, pdf_obj *dict, int funcs, pdf_function **func)
{
	pdf_load_mesh_params(ctx, doc, shade, dict);

	if (funcs > 0)
		pdf_sample_shade_function(ctx, shade, funcs, func, shade->u.m.c0[0], shade->u.m.c1[0]);

	shade->buffer = pdf_load_compressed_stream(ctx, doc, pdf_to_num(ctx, dict), 0);
}

/* Type 6 & 7 -- Patch mesh shadings */

static void
pdf_load_type6_shade(fz_context *ctx, pdf_document *doc, fz_shade *shade, pdf_obj *dict, int funcs, pdf_function **func)
{
	pdf_load_mesh_params(ctx, doc, shade, dict);

	if (funcs > 0)
		pdf_sample_shade_function(ctx, shade, funcs, func, shade->u.m.c0[0], shade->u.m.c1[0]);

	shade->buffer = pdf_load_compressed_stream(ctx, doc, pdf_to_num(ctx, dict), 0);
}

static void
pdf_load_type7_shade(fz_context *ctx, pdf_document *doc, fz_shade *shade, pdf_obj *dict, int funcs, pdf_function **func)
{
	pdf_load_mesh_params(ctx, doc, shade, dict);

	if (funcs > 0)
		pdf_sample_shade_function(ctx, shade, funcs, func, shade->u.m.c0[0], shade->u.m.c1[0]);

	shade->buffer = pdf_load_compressed_stream(ctx, doc, pdf_to_num(ctx, dict), 0);
}

/* Load all of the shading dictionary parameters, then switch on the shading type. */

static fz_shade *
pdf_load_shading_dict(fz_context *ctx, pdf_document *doc, pdf_obj *dict, fz_matrix transform)
{
	fz_shade *shade = NULL;
	pdf_function *func[FZ_MAX_COLORS] = { NULL };
	pdf_obj *obj;
	int funcs = 0;
	int type = 0;
	int i, in, out, n;

	fz_var(shade);
	fz_var(func);
	fz_var(funcs);
	fz_var(type);

	fz_try(ctx)
	{
		shade = fz_malloc_struct(ctx, fz_shade);
		FZ_INIT_STORABLE(shade, 1, fz_drop_shade_imp);
		shade->type = FZ_MESH_TYPE4;
		shade->use_background = 0;
		shade->use_function = 0;
		shade->matrix = transform;
		shade->bbox = fz_infinite_rect;

		shade->colorspace = NULL;

		funcs = 0;

		obj = pdf_dict_get(ctx, dict, PDF_NAME(ShadingType));
		type = pdf_to_int(ctx, obj);

		obj = pdf_dict_get(ctx, dict, PDF_NAME(ColorSpace));
		if (!obj)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "shading colorspace is missing");
		shade->colorspace = pdf_load_colorspace(ctx, obj);
		n = fz_colorspace_n(ctx, shade->colorspace);

		obj = pdf_dict_get(ctx, dict, PDF_NAME(Background));
		if (obj)
		{
			shade->use_background = 1;
			for (i = 0; i < n; i++)
				shade->background[i] = pdf_array_get_real(ctx, obj, i);
		}

		obj = pdf_dict_get(ctx, dict, PDF_NAME(BBox));
		if (pdf_is_array(ctx, obj))
			shade->bbox = pdf_to_rect(ctx, obj);

		obj = pdf_dict_get(ctx, dict, PDF_NAME(Function));
		if (pdf_is_dict(ctx, obj))
		{
			funcs = 1;

			if (type == 1)
				in = 2;
			else
				in = 1;
			out = n;

			func[0] = pdf_load_function(ctx, obj, in, out);
			if (!func[0])
				fz_throw(ctx, FZ_ERROR_SYNTAX, "cannot load shading function (%d 0 R)", pdf_to_num(ctx, obj));
		}
		else if (pdf_is_array(ctx, obj))
		{
			funcs = pdf_array_len(ctx, obj);
			if (funcs != 1 && funcs != n)
			{
				funcs = 0;
				fz_throw(ctx, FZ_ERROR_SYNTAX, "incorrect number of shading functions");
			}
			if (funcs > FZ_MAX_COLORS)
			{
				funcs = 0;
				fz_throw(ctx, FZ_ERROR_SYNTAX, "too many shading functions");
			}

			if (type == 1)
				in = 2;
			else
				in = 1;
			out = 1;

			for (i = 0; i < funcs; i++)
			{
				func[i] = pdf_load_function(ctx, pdf_array_get(ctx, obj, i), in, out);
				if (!func[i])
					fz_throw(ctx, FZ_ERROR_SYNTAX, "cannot load shading function (%d 0 R)", pdf_to_num(ctx, obj));
			}
		}
		else if (type < 4)
		{
			/* Functions are compulsory for types 1,2,3 */
			fz_throw(ctx, FZ_ERROR_SYNTAX, "cannot load shading function (%d 0 R)", pdf_to_num(ctx, obj));
		}

		shade->type = type;
		switch (type)
		{
		case 1: pdf_load_function_based_shading(ctx, doc, shade, dict, funcs, func); break;
		case 2: pdf_load_linear_shading(ctx, doc, shade, dict, funcs, func); break;
		case 3: pdf_load_radial_shading(ctx, doc, shade, dict, funcs, func); break;
		case 4: pdf_load_type4_shade(ctx, doc, shade, dict, funcs, func); break;
		case 5: pdf_load_type5_shade(ctx, doc, shade, dict, funcs, func); break;
		case 6: pdf_load_type6_shade(ctx, doc, shade, dict, funcs, func); break;
		case 7: pdf_load_type7_shade(ctx, doc, shade, dict, funcs, func); break;
		default:
			fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown shading type: %d", type);
		}
	}
	fz_always(ctx)
	{
		for (i = 0; i < funcs; i++)
			pdf_drop_function(ctx, func[i]);
	}
	fz_catch(ctx)
	{
		fz_drop_shade(ctx, shade);
		fz_rethrow(ctx);
	}
	return shade;
}

static size_t
fz_shade_size(fz_context *ctx, fz_shade *s)
{
	if (s == NULL)
		return 0;
	if (s->type == FZ_FUNCTION_BASED)
		return sizeof(*s) + sizeof(float) * s->u.f.xdivs * s->u.f.ydivs * fz_colorspace_n(ctx, s->colorspace);
	return sizeof(*s) + fz_compressed_buffer_size(s->buffer);
}

fz_shade *
pdf_load_shading(fz_context *ctx, pdf_document *doc, pdf_obj *dict)
{
	fz_matrix mat;
	pdf_obj *obj;
	fz_shade *shade;

	if ((shade = pdf_find_item(ctx, fz_drop_shade_imp, dict)) != NULL)
	{
		return shade;
	}

	/* Type 2 pattern dictionary */
	if (pdf_dict_get(ctx, dict, PDF_NAME(PatternType)))
	{
		mat = pdf_dict_get_matrix(ctx, dict, PDF_NAME(Matrix));

		obj = pdf_dict_get(ctx, dict, PDF_NAME(ExtGState));
		if (obj)
		{
			if (pdf_dict_get(ctx, obj, PDF_NAME(CA)) || pdf_dict_get(ctx, obj, PDF_NAME(ca)))
			{
				fz_warn(ctx, "shading with alpha not supported");
			}
		}

		obj = pdf_dict_get(ctx, dict, PDF_NAME(Shading));
		if (!obj)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "missing shading dictionary");

		shade = pdf_load_shading_dict(ctx, doc, obj, mat);
	}

	/* Naked shading dictionary */
	else
	{
		shade = pdf_load_shading_dict(ctx, doc, dict, fz_identity);
	}

	pdf_store_item(ctx, dict, shade, fz_shade_size(ctx, shade));

	return shade;
}







mupdf-1.21.1-source/source/pdf/pdf-signature.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <string.h>
#include <time.h>

enum
{
	PDF_SIGFLAGS_SIGSEXIST = 1,
	PDF_SIGFLAGS_APPENDONLY = 2
};

void pdf_write_digest(fz_context *ctx, fz_output *out, pdf_obj *byte_range, pdf_obj *field, size_t hexdigest_offset, size_t hexdigest_length, pdf_pkcs7_signer *signer)
{
	fz_stream *stm = NULL;
	fz_stream *in = NULL;
	fz_range *brange = NULL;
	int brange_len = pdf_array_len(ctx, byte_range)/2;
	unsigned char *digest = NULL;
	size_t digest_len;
	pdf_obj *v = pdf_dict_get(ctx, field, PDF_NAME(V));
	size_t len;
	char *cstr = NULL;

	fz_var(stm);
	fz_var(in);
	fz_var(brange);
	fz_var(digest);
	fz_var(cstr);

	if (hexdigest_length < 4)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Bad parameters to pdf_write_digest");

	len = (hexdigest_length - 2) / 2;

	fz_try(ctx)
	{
		int i;
		size_t z;

		brange = fz_calloc(ctx, brange_len, sizeof(*brange));
		for (i = 0; i < brange_len; i++)
		{
			brange[i].offset = pdf_array_get_int(ctx, byte_range, 2*i);
			brange[i].length = pdf_array_get_int(ctx, byte_range, 2*i+1);
		}

		stm = fz_stream_from_output(ctx, out);
		in = fz_open_range_filter(ctx, stm, brange, brange_len);

		digest = fz_malloc(ctx, len);
		digest_len = signer->create_digest(ctx, signer, in, digest, len);
		if (digest_len == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "signer provided no signature digest");
		if (digest_len > len)
			fz_throw(ctx, FZ_ERROR_GENERIC, "signature digest larger than space for digest");

		fz_drop_stream(ctx, in);
		in = NULL;
		fz_drop_stream(ctx, stm);
		stm = NULL;

		fz_seek_output(ctx, out, (int64_t)hexdigest_offset+1, SEEK_SET);
		cstr = fz_malloc(ctx, len);

		for (z = 0; z < len; z++)
		{
			int val = z < digest_len ? digest[z] : 0;
			fz_write_printf(ctx, out, "%02x", val);
			cstr[z] = val;
		}

		pdf_dict_put_string(ctx, v, PDF_NAME(Contents), cstr, len);
	}
	fz_always(ctx)
	{
		fz_free(ctx, cstr);
		fz_free(ctx, digest);
		fz_free(ctx, brange);
		fz_drop_stream(ctx, stm);
		fz_drop_stream(ctx, in);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

typedef struct fieldname_prefix
{
	struct fieldname_prefix *prev;
	char name[1];
} fieldname_prefix;

typedef struct
{
	pdf_locked_fields *locked;
	fieldname_prefix *prefix;
} sig_locking_data;

static void
check_field_locking(fz_context *ctx, pdf_obj *obj, void *data_, pdf_obj **ff)
{
	fieldname_prefix *prefix = NULL;
	sig_locking_data *data = (sig_locking_data *)data_;

	fz_var(prefix);

	fz_try(ctx)
	{
		const char *name = NULL;
		size_t n = 1;
		pdf_obj *t;

		t = pdf_dict_get(ctx, obj, PDF_NAME(T));
		if (t != NULL)
		{
			name = pdf_to_text_string(ctx, t);
			n += strlen(name);
		}
		if (data->prefix->name[0] && name)
			n += 1;
		if (data->prefix->name[0])
			n += strlen(data->prefix->name);
		prefix = fz_calloc(ctx, 1, sizeof(*prefix)+n);
		prefix->prev = data->prefix;
		if (data->prefix->name[0])
			strcpy(prefix->name, data->prefix->name);
		if (data->prefix->name[0] && name)
			strcat(prefix->name, ".");
		if (name)
			strcat(prefix->name, name);
		data->prefix = prefix;

		if (pdf_name_eq(ctx, pdf_dict_get(ctx, obj, PDF_NAME(Type)), PDF_NAME(Annot)) &&
			pdf_name_eq(ctx, pdf_dict_get(ctx, obj, PDF_NAME(Subtype)), PDF_NAME(Widget)))
		{
			int flags = pdf_to_int(ctx, *ff);

			if (((flags & PDF_FIELD_IS_READ_ONLY) == 0) && /* Field is not currently locked */
				pdf_is_field_locked(ctx, data->locked, data->prefix->name)) /* Field should be locked */
				pdf_dict_put_drop(ctx, obj, PDF_NAME(Ff), pdf_new_int(ctx, flags | PDF_FIELD_IS_READ_ONLY));
		}
	}
	fz_catch(ctx)
	{
		if (prefix)
		{
			data->prefix = prefix->prev;
			fz_free(ctx, prefix);
		}
		fz_rethrow(ctx);
	}
}

static void
pop_field_locking(fz_context *ctx, pdf_obj *obj, void *data_)
{
	fieldname_prefix *prefix;
	sig_locking_data *data = (sig_locking_data *)data_;

	prefix = data->prefix;
	data->prefix = data->prefix->prev;
	fz_free(ctx, prefix);
}

static void enact_sig_locking(fz_context *ctx, pdf_document *doc, pdf_obj *sig)
{
	pdf_locked_fields *locked = pdf_find_locked_fields_for_sig(ctx, doc, sig);
	pdf_obj *fields;
	static pdf_obj *ff_names[2] = { PDF_NAME(Ff), NULL };
	pdf_obj *ff = NULL;
	static fieldname_prefix null_prefix = { NULL, "" };
	sig_locking_data data = { locked, &null_prefix };

	if (locked == NULL)
		return;

	fz_try(ctx)
	{
		fields = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm/Fields");
		pdf_walk_tree(ctx, fields, PDF_NAME(Kids), check_field_locking, pop_field_locking, &data, &ff_names[0], &ff);
	}
	fz_always(ctx)
		pdf_drop_locked_fields(ctx, locked);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
pdf_sign_signature_with_appearance(fz_context *ctx, pdf_annot *widget, pdf_pkcs7_signer *signer, int64_t t, fz_display_list *disp_list)
{
	pdf_document *doc = widget->page->doc;

	if (pdf_widget_is_readonly(ctx, widget))
		fz_throw(ctx, FZ_ERROR_GENERIC, "Signature is read only, it cannot be signed.");

	pdf_begin_operation(ctx, doc, "Sign signature");

	fz_try(ctx)
	{
		pdf_obj *wobj = ((pdf_annot *)widget)->obj;
		pdf_obj *form;
		int sf;

		pdf_dirty_annot(ctx, widget);

		/* Ensure that all fields that will be locked by this signature
		 * are marked as ReadOnly. */
		enact_sig_locking(ctx, doc, wobj);

		if (disp_list)
			pdf_set_annot_appearance_from_display_list(ctx, widget, "N", NULL, fz_identity, disp_list);

		/* Update the SigFlags for the document if required */
		form = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm");
		if (!form)
		{
			pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
			form = pdf_dict_put_dict(ctx, root, PDF_NAME(AcroForm), 1);
		}

		sf = pdf_to_int(ctx, pdf_dict_get(ctx, form, PDF_NAME(SigFlags)));
		if ((sf & (PDF_SIGFLAGS_SIGSEXIST | PDF_SIGFLAGS_APPENDONLY)) != (PDF_SIGFLAGS_SIGSEXIST | PDF_SIGFLAGS_APPENDONLY))
			pdf_dict_put_drop(ctx, form, PDF_NAME(SigFlags), pdf_new_int(ctx, sf | PDF_SIGFLAGS_SIGSEXIST | PDF_SIGFLAGS_APPENDONLY));

		pdf_signature_set_value(ctx, doc, wobj, signer, t);
	}
	fz_always(ctx)
	{
		pdf_end_operation(ctx, doc);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static pdf_pkcs7_distinguished_name placeholder_dn = {
	"Your Common Name Here",
	"Organization",
	"Organizational Unit",
	"Email",
	"Country"
};

static char *
pdf_format_signature_info(fz_context *ctx, pdf_pkcs7_signer *signer, int flags, const char *reason, const char *location, int64_t now, char **name)
{
	pdf_pkcs7_distinguished_name *dn = NULL;
	char *info;
	fz_var(dn);
	fz_try(ctx)
	{
		if (signer)
			dn = signer->get_signing_name(ctx, signer);
		if (!dn)
			dn = &placeholder_dn;
		*name = fz_strdup(ctx, dn->cn ? dn->cn : "Your Common Name Here");
		info = pdf_signature_info(ctx,
			(flags & PDF_SIGNATURE_SHOW_TEXT_NAME) ? *name : NULL,
			(flags & PDF_SIGNATURE_SHOW_DN) ? dn : NULL,
			reason,
			location,
			(flags & PDF_SIGNATURE_SHOW_DATE) ? now : -1,
			(flags & PDF_SIGNATURE_SHOW_LABELS) ? 1 : 0);
	}
	fz_always(ctx)
	{
		if (dn != &placeholder_dn)
			pdf_signature_drop_distinguished_name(ctx, dn);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
	return info;
}


void pdf_sign_signature(fz_context *ctx, pdf_annot *widget,
	pdf_pkcs7_signer *signer,
	int flags,
	fz_image *graphic,
	const char *reason,
	const char *location)
{
	int logo = flags & PDF_SIGNATURE_SHOW_LOGO;
	fz_rect rect = pdf_annot_rect(ctx, widget);
	fz_text_language lang = pdf_annot_language(ctx, widget);
	int64_t now = time(NULL);
	char *name = NULL;
	char *info = NULL;
	fz_display_list *dlist = NULL;

	fz_var(dlist);
	fz_var(info);
	fz_var(name);

	/* Create an appearance stream only if the signature is intended to be visible */
	fz_try(ctx)
	{
		if (!fz_is_empty_rect(rect))
		{
			info = pdf_format_signature_info(ctx, signer, flags, reason, location, now, &name);
			if (graphic)
				dlist = pdf_signature_appearance_signed(ctx, rect, lang, graphic, NULL, info, logo);
			else if (flags & PDF_SIGNATURE_SHOW_GRAPHIC_NAME)
				dlist = pdf_signature_appearance_signed(ctx, rect, lang, NULL, name, info, logo);
			else
				dlist = pdf_signature_appearance_signed(ctx, rect, lang, NULL, NULL, info, logo);
		}
		pdf_sign_signature_with_appearance(ctx, widget, signer, now, dlist);
	}
	fz_always(ctx)
	{
		fz_free(ctx, info);
		fz_free(ctx, name);
		fz_drop_display_list(ctx, dlist);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

fz_display_list *pdf_preview_signature_as_display_list(fz_context *ctx,
	float w, float h, fz_text_language lang,
	pdf_pkcs7_signer *signer,
	int flags,
	fz_image *graphic,
	const char *reason,
	const char *location)
{
	int logo = flags & PDF_SIGNATURE_SHOW_LOGO;
	fz_rect rect = fz_make_rect(0, 0, w, h);
	int64_t now = time(NULL);
	char *name = NULL;
	char *info = NULL;
	fz_display_list *dlist = NULL;

	fz_var(dlist);
	fz_var(info);
	fz_var(name);

	fz_try(ctx)
	{
		info = pdf_format_signature_info(ctx, signer, flags, reason, location, now, &name);
		if (graphic)
			dlist = pdf_signature_appearance_signed(ctx, rect, lang, graphic, NULL, info, logo);
		else if (flags & PDF_SIGNATURE_SHOW_GRAPHIC_NAME)
			dlist = pdf_signature_appearance_signed(ctx, rect, lang, NULL, name, info, logo);
		else
			dlist = pdf_signature_appearance_signed(ctx, rect, lang, NULL, NULL, info, logo);
	}
	fz_always(ctx)
	{
		fz_free(ctx, info);
		fz_free(ctx, name);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return dlist;
}

fz_pixmap *pdf_preview_signature_as_pixmap(fz_context *ctx,
	int w, int h, fz_text_language lang,
	pdf_pkcs7_signer *signer,
	int flags,
	fz_image *graphic,
	const char *reason,
	const char *location)
{
	fz_pixmap *pix;
	fz_display_list *dlist = pdf_preview_signature_as_display_list(ctx,
		w, h, lang,
		signer, flags, graphic, reason, location);
	fz_try(ctx)
		pix = fz_new_pixmap_from_display_list(ctx, dlist, fz_identity, fz_device_rgb(ctx), 0);
	fz_always(ctx)
		fz_drop_display_list(ctx, dlist);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return pix;
}

void pdf_clear_signature(fz_context *ctx, pdf_annot *widget)
{
	int flags;
	fz_display_list *dlist = NULL;

	fz_var(dlist);
	fz_try(ctx)
	{
		fz_text_language lang = pdf_annot_language(ctx, (pdf_annot *)widget);
		fz_rect rect = pdf_annot_rect(ctx, widget);

		pdf_begin_operation(ctx, widget->page->doc, "Clear Signature");
		if (pdf_widget_is_readonly(ctx, widget))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Signature read only, it cannot be cleared.");

		pdf_xref_remove_unsaved_signature(ctx, ((pdf_annot *)widget)->page->doc, ((pdf_annot *)widget)->obj);

		pdf_dirty_annot(ctx, widget);

		flags = pdf_dict_get_int(ctx, ((pdf_annot *)widget)->obj, PDF_NAME(F));
		flags &= ~PDF_ANNOT_IS_LOCKED;
		if (flags)
			pdf_dict_put_int(ctx, ((pdf_annot *)widget)->obj, PDF_NAME(F), flags);
		else
			pdf_dict_del(ctx, ((pdf_annot *)widget)->obj, PDF_NAME(F));

		pdf_dict_del(ctx, ((pdf_annot *)widget)->obj, PDF_NAME(V));

		dlist = pdf_signature_appearance_unsigned(ctx, rect, lang);
		pdf_set_annot_appearance_from_display_list(ctx, widget, "N", NULL, fz_identity, dlist);
	}
	fz_always(ctx)
	{
		pdf_end_operation(ctx, widget->page->doc);
		fz_drop_display_list(ctx, dlist);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void pdf_drop_signer(fz_context *ctx, pdf_pkcs7_signer *signer)
{
	if (signer)
		signer->drop(ctx, signer);
}

void pdf_drop_verifier(fz_context *ctx, pdf_pkcs7_verifier *verifier)
{
	if (verifier)
		verifier->drop(ctx, verifier);
}

char *pdf_signature_error_description(pdf_signature_error err)
{
	switch (err)
	{
	case PDF_SIGNATURE_ERROR_OKAY:
		return "OK";
	case PDF_SIGNATURE_ERROR_NO_SIGNATURES:
		return "No signatures.";
	case PDF_SIGNATURE_ERROR_NO_CERTIFICATE:
		return "No certificate.";
	case PDF_SIGNATURE_ERROR_DIGEST_FAILURE:
		return "Signature invalidated by change to document.";
	case PDF_SIGNATURE_ERROR_SELF_SIGNED:
		return "Self-signed certificate.";
	case PDF_SIGNATURE_ERROR_SELF_SIGNED_IN_CHAIN:
		return "Self-signed certificate in chain.";
	case PDF_SIGNATURE_ERROR_NOT_TRUSTED:
		return "Certificate not trusted.";
	default:
	case PDF_SIGNATURE_ERROR_UNKNOWN:
		return "Unknown error.";
	}
}

void pdf_signature_drop_distinguished_name(fz_context *ctx, pdf_pkcs7_distinguished_name *dn)
{
	if (dn)
	{
		fz_free(ctx, dn->c);
		fz_free(ctx, dn->email);
		fz_free(ctx, dn->ou);
		fz_free(ctx, dn->o);
		fz_free(ctx, dn->cn);
		fz_free(ctx, dn);
	}
}

char *pdf_signature_format_distinguished_name(fz_context *ctx, pdf_pkcs7_distinguished_name *name)
{
	const char *parts[] = {
		"cn=", "",
		", o=", "",
		", ou=", "",
		", email=", "",
		", c=", ""};
	size_t len = 1;
	char *s;
	int i;

	if (name == NULL)
		return NULL;

	parts[1] = name->cn;
	parts[3] = name->o;
	parts[5] = name->ou;
	parts[7] = name->email;
	parts[9] = name->c;

	for (i = 0; i < (int)nelem(parts); i++)
		if (parts[i])
			len += strlen(parts[i]);

	s = fz_malloc(ctx, len);
	s[0] = '\0';

	for (i = 0; i < (int)nelem(parts); i++)
		if (parts[i])
			fz_strlcat(s, parts[i], len);

	return s;
}

pdf_pkcs7_distinguished_name *pdf_signature_get_widget_signatory(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_annot *widget)
{
	return pdf_signature_get_signatory(ctx, verifier, widget->page->doc, widget->obj);
}

pdf_pkcs7_distinguished_name *pdf_signature_get_signatory(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_document *doc, pdf_obj *signature)
{
	char *contents = NULL;
	size_t contents_len;
	pdf_pkcs7_distinguished_name *dn;

	contents_len = pdf_signature_contents(ctx, doc, signature, &contents);
	if (contents_len == 0)
		return NULL;

	fz_try(ctx)
		dn = verifier->get_signatory(ctx, verifier, (unsigned char *)contents, contents_len);
	fz_always(ctx)
		fz_free(ctx, contents);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return dn;
}

pdf_signature_error pdf_check_widget_digest(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_annot *widget)
{
	return pdf_check_digest(ctx, verifier, widget->page->doc, widget->obj);
}

pdf_signature_error pdf_check_digest(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_document *doc, pdf_obj *signature)
{
	pdf_signature_error result = PDF_SIGNATURE_ERROR_UNKNOWN;
	fz_stream *bytes = NULL;
	char *contents = NULL;
	size_t contents_len = pdf_signature_contents(ctx, doc, signature, &contents);
	fz_var(bytes);
	fz_try(ctx)
	{
		bytes = pdf_signature_hash_bytes(ctx, doc, signature);
		result = verifier->check_digest(ctx, verifier, bytes, (unsigned char *)contents, contents_len);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, bytes);
		fz_free(ctx, contents);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return result;
}

pdf_signature_error pdf_check_widget_certificate(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_annot *w)
{
	return pdf_check_certificate(ctx, verifier, w->page->doc, w->obj);
}

pdf_signature_error pdf_check_certificate(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_document *doc, pdf_obj *signature)
{
	char *contents = NULL;
	size_t contents_len = pdf_signature_contents(ctx, doc, signature, &contents);
	pdf_signature_error result = PDF_SIGNATURE_ERROR_UNKNOWN;
	fz_try(ctx)
		result = verifier->check_certificate(ctx, verifier, (unsigned char *)contents, contents_len);
	fz_always(ctx)
		fz_free(ctx, contents);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return result;
}

int pdf_check_signature(fz_context *ctx, pdf_pkcs7_verifier *verifier, pdf_document *doc, pdf_obj *signature, char *ebuf, size_t ebufsize)
{
	int res = 0;

	if (pdf_xref_obj_is_unsaved_signature(doc, signature))
	{
		fz_strlcpy(ebuf, "Signed but document yet to be saved.", ebufsize);
		if (ebufsize > 0)
			ebuf[ebufsize-1] = 0;
		return 0;
	}

	fz_var(res);
	fz_try(ctx)
	{
		if (pdf_signature_is_signed(ctx, doc, signature))
		{
			pdf_signature_error err;

			err = pdf_check_digest(ctx, verifier, doc, signature);
			if (err == PDF_SIGNATURE_ERROR_OKAY)
				err = pdf_check_certificate(ctx, verifier, doc, signature);

			fz_strlcpy(ebuf, pdf_signature_error_description(err), ebufsize);
			res = (err == PDF_SIGNATURE_ERROR_OKAY);

			switch (err)
			{
			case PDF_SIGNATURE_ERROR_SELF_SIGNED:
			case PDF_SIGNATURE_ERROR_SELF_SIGNED_IN_CHAIN:
			case PDF_SIGNATURE_ERROR_NOT_TRUSTED:
			{
				pdf_pkcs7_distinguished_name *dn;

				dn = pdf_signature_get_signatory(ctx, verifier, doc, signature);
				if (dn)
				{
					char *s = pdf_signature_format_distinguished_name(ctx, dn);
					pdf_signature_drop_distinguished_name(ctx, dn);
					fz_strlcat(ebuf, " (", ebufsize);
					fz_strlcat(ebuf, s, ebufsize);
					fz_free(ctx, s);
				}
				else
				{
					fz_strlcat(ebuf, "()", ebufsize);
				}

				break;
			}
			default:
				break;
			}
		}
		else
		{
			res = 0;
			fz_strlcpy(ebuf, "Not signed.", ebufsize);
		}
	}
	fz_catch(ctx)
	{
		res = 0;
		fz_strlcpy(ebuf, fz_caught_message(ctx), ebufsize);
	}

	if (ebufsize > 0)
		ebuf[ebufsize-1] = 0;

	return res;
}







mupdf-1.21.1-source/source/pdf/pdf-store.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <assert.h>

static int
pdf_make_hash_key(fz_context *ctx, fz_store_hash *hash, void *key_)
{
	pdf_obj *key = (pdf_obj *)key_;

	if (!pdf_is_indirect(ctx, key))
		return 0;
	hash->u.pi.i = pdf_to_num(ctx, key);
	hash->u.pi.ptr = pdf_get_indirect_document(ctx, key);
	return 1;
}

static void *
pdf_keep_key(fz_context *ctx, void *key)
{
	return (void *)pdf_keep_obj(ctx, (pdf_obj *)key);
}

static void
pdf_drop_key(fz_context *ctx, void *key)
{
	pdf_drop_obj(ctx, (pdf_obj *)key);
}

static int
pdf_cmp_key(fz_context *ctx, void *k0, void *k1)
{
	return pdf_objcmp(ctx, (pdf_obj *)k0, (pdf_obj *)k1);
}

static void
pdf_format_key(fz_context *ctx, char *s, size_t n, void *key_)
{
	pdf_obj *key = (pdf_obj *)key_;
	if (pdf_is_indirect(ctx, key))
		fz_snprintf(s, n, "(%d 0 R)", pdf_to_num(ctx, key));
	else
	{
		size_t t;
		char *p = pdf_sprint_obj(ctx, s, n, &t, key, 1, 0);
		if (p != s) {
			fz_strlcpy(s, p, n);
			fz_free(ctx, p);
		}
	}
}

static const fz_store_type pdf_obj_store_type =
{
	"pdf_obj",
	pdf_make_hash_key,
	pdf_keep_key,
	pdf_drop_key,
	pdf_cmp_key,
	pdf_format_key,
	NULL
};

void
pdf_store_item(fz_context *ctx, pdf_obj *key, void *val, size_t itemsize)
{
	void *existing;

	assert(pdf_is_name(ctx, key) || pdf_is_array(ctx, key) || pdf_is_dict(ctx, key) || pdf_is_indirect(ctx, key));
	existing = fz_store_item(ctx, key, val, itemsize, &pdf_obj_store_type);
	if (existing)
		fz_warn(ctx, "unexpectedly replacing entry in PDF store");
}

void *
pdf_find_item(fz_context *ctx, fz_store_drop_fn *drop, pdf_obj *key)
{
	return fz_find_item(ctx, drop, key, &pdf_obj_store_type);
}

void
pdf_remove_item(fz_context *ctx, fz_store_drop_fn *drop, pdf_obj *key)
{
	fz_remove_item(ctx, drop, key, &pdf_obj_store_type);
}

static int
pdf_filter_store(fz_context *ctx, void *doc_, void *key)
{
	pdf_document *doc = (pdf_document *)doc_;
	pdf_obj *obj = (pdf_obj *)key;
	pdf_document *key_doc = pdf_get_bound_document(ctx, obj);

	return (doc == key_doc);
}

void
pdf_empty_store(fz_context *ctx, pdf_document *doc)
{
	fz_filter_store(ctx, pdf_filter_store, doc, &pdf_obj_store_type);
}

static int
pdf_filter_locals(fz_context *ctx, void *doc_, void *key)
{
	pdf_document *doc = (pdf_document *)doc_;
	pdf_obj *obj = (pdf_obj *)key;
	pdf_document *key_doc = pdf_get_bound_document(ctx, obj);

	return (doc == key_doc && pdf_is_local_object(ctx, doc, obj));
}

void pdf_purge_locals_from_store(fz_context *ctx, pdf_document *doc)
{
	fz_filter_store(ctx, pdf_filter_locals, doc, &pdf_obj_store_type);
}







mupdf-1.21.1-source/source/pdf/pdf-stream.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

int
pdf_obj_num_is_stream(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *entry;

	if (num <= 0 || num >= pdf_xref_len(ctx, doc))
		return 0;

	fz_try(ctx)
		entry = pdf_cache_object(ctx, doc, num);
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		return 0;
	}

	return entry->stm_ofs != 0 || entry->stm_buf;
}

int
pdf_is_stream(fz_context *ctx, pdf_obj *ref)
{
	pdf_document *doc = pdf_get_indirect_document(ctx, ref);
	if (doc)
		return pdf_obj_num_is_stream(ctx, doc, pdf_to_num(ctx, ref));
	return 0;
}

/*
 * Scan stream dictionary for an explicit /Crypt filter
 */
static int
pdf_stream_has_crypt(fz_context *ctx, pdf_obj *stm)
{
	pdf_obj *filters;
	pdf_obj *obj;
	int i;

	filters = pdf_dict_geta(ctx, stm, PDF_NAME(Filter), PDF_NAME(F));
	if (filters)
	{
		if (pdf_name_eq(ctx, filters, PDF_NAME(Crypt)))
			return 1;
		if (pdf_is_array(ctx, filters))
		{
			int n = pdf_array_len(ctx, filters);
			for (i = 0; i < n; i++)
			{
				obj = pdf_array_get(ctx, filters, i);
				if (pdf_name_eq(ctx, obj, PDF_NAME(Crypt)))
					return 1;
			}
		}
	}
	return 0;
}

static fz_jbig2_globals *
pdf_load_jbig2_globals(fz_context *ctx, pdf_obj *dict)
{
	fz_jbig2_globals *globals;
	fz_buffer *buf = NULL;

	fz_var(buf);

	if ((globals = pdf_find_item(ctx, fz_drop_jbig2_globals_imp, dict)) != NULL)
		return globals;

	if (pdf_mark_obj(ctx, dict))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cyclic reference when loading JBIG2 globals");

	fz_try(ctx)
	{
		buf = pdf_load_stream(ctx, dict);
		globals = fz_load_jbig2_globals(ctx, buf);
		pdf_store_item(ctx, dict, globals, fz_buffer_storage(ctx, buf, NULL));
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
		pdf_unmark_obj(ctx, dict);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return globals;
}

static void
build_compression_params(fz_context *ctx, pdf_obj *f, pdf_obj *p, fz_compression_params *params)
{
	int predictor = pdf_dict_get_int(ctx, p, PDF_NAME(Predictor));
	pdf_obj *columns_obj = pdf_dict_get(ctx, p, PDF_NAME(Columns));
	int columns = pdf_to_int(ctx, columns_obj);
	int colors = pdf_dict_get_int(ctx, p, PDF_NAME(Colors));
	int bpc = pdf_dict_get_int(ctx, p, PDF_NAME(BitsPerComponent));
	if (bpc == 0)
		bpc = 8;

	params->type = FZ_IMAGE_RAW;

	if (pdf_name_eq(ctx, f, PDF_NAME(CCITTFaxDecode)) || pdf_name_eq(ctx, f, PDF_NAME(CCF)))
	{
		pdf_obj *k = pdf_dict_get(ctx, p, PDF_NAME(K));
		pdf_obj *eol = pdf_dict_get(ctx, p, PDF_NAME(EndOfLine));
		pdf_obj *eba = pdf_dict_get(ctx, p, PDF_NAME(EncodedByteAlign));
		pdf_obj *rows = pdf_dict_get(ctx, p, PDF_NAME(Rows));
		pdf_obj *eob = pdf_dict_get(ctx, p, PDF_NAME(EndOfBlock));
		pdf_obj *bi1 = pdf_dict_get(ctx, p, PDF_NAME(BlackIs1));

		params->type = FZ_IMAGE_FAX;
		params->u.fax.k = (k ? pdf_to_int(ctx, k) : 0);
		params->u.fax.end_of_line = (eol ? pdf_to_bool(ctx, eol) : 0);
		params->u.fax.encoded_byte_align = (eba ? pdf_to_bool(ctx, eba) : 0);
		params->u.fax.columns = (columns_obj ? columns : 1728);
		params->u.fax.rows = (rows ? pdf_to_int(ctx, rows) : 0);
		params->u.fax.end_of_block = (eob ? pdf_to_bool(ctx, eob) : 1);
		params->u.fax.black_is_1 = (bi1 ? pdf_to_bool(ctx, bi1) : 0);
	}
	else if (pdf_name_eq(ctx, f, PDF_NAME(DCTDecode)) || pdf_name_eq(ctx, f, PDF_NAME(DCT)))
	{
		pdf_obj *ct = pdf_dict_get(ctx, p, PDF_NAME(ColorTransform));

		params->type = FZ_IMAGE_JPEG;
		params->u.jpeg.color_transform = (ct ? pdf_to_int(ctx, ct) : -1);
	}
	else if (pdf_name_eq(ctx, f, PDF_NAME(RunLengthDecode)) || pdf_name_eq(ctx, f, PDF_NAME(RL)))
	{
		params->type = FZ_IMAGE_RLD;
	}
	else if (pdf_name_eq(ctx, f, PDF_NAME(FlateDecode)) || pdf_name_eq(ctx, f, PDF_NAME(Fl)))
	{
		params->type = FZ_IMAGE_FLATE;
		params->u.flate.predictor = predictor;
		params->u.flate.columns = columns;
		params->u.flate.colors = colors;
		params->u.flate.bpc = bpc;
	}
	else if (pdf_name_eq(ctx, f, PDF_NAME(LZWDecode)) || pdf_name_eq(ctx, f, PDF_NAME(LZW)))
	{
		pdf_obj *ec = pdf_dict_get(ctx, p, PDF_NAME(EarlyChange));

		params->type = FZ_IMAGE_LZW;
		params->u.lzw.predictor = predictor;
		params->u.lzw.columns = columns;
		params->u.lzw.colors = colors;
		params->u.lzw.bpc = bpc;
		params->u.lzw.early_change = (ec ? pdf_to_int(ctx, ec) : 1);
	}
	else if (pdf_name_eq(ctx, f, PDF_NAME(JBIG2Decode)))
	{
		pdf_obj *g = pdf_dict_get(ctx, p, PDF_NAME(JBIG2Globals));

		params->type = FZ_IMAGE_JBIG2;
		params->u.jbig2.globals = NULL;
		params->u.jbig2.embedded = 1; /* jbig2 streams are always embedded without file headers */
		if (g)
		{
			if (!pdf_is_stream(ctx, g))
				fz_warn(ctx, "jbig2 globals is not a stream, skipping globals");
			else
				params->u.jbig2.globals = pdf_load_jbig2_globals(ctx, g);
		}
	}
}

/*
 * Create a filter given a name and param dictionary.
 */
static fz_stream *
build_filter(fz_context *ctx, fz_stream *chain, pdf_document *doc, pdf_obj *f, pdf_obj *p, int num, int gen, fz_compression_params *params)
{
	fz_compression_params local_params;

	local_params.u.jbig2.globals = NULL;
	if (params == NULL)
		params = &local_params;

	build_compression_params(ctx, f, p, params);

	/* If we were using params we were passed in, and we successfully
	 * recognised the image type, we can use the existing filter and
	 * shortstop here. */
	if (params != &local_params && params->type != FZ_IMAGE_RAW)
		return fz_keep_stream(ctx, chain); /* nothing to do */

	else if (params->type == FZ_IMAGE_JBIG2)
	{
		fz_stream *stm;
		fz_try(ctx)
			stm = fz_open_image_decomp_stream(ctx, chain, params, NULL);
		fz_always(ctx)
			fz_drop_jbig2_globals(ctx, local_params.u.jbig2.globals);
		fz_catch(ctx)
			fz_rethrow(ctx);
		return stm;
	}

	else if (params->type != FZ_IMAGE_RAW)
		return fz_open_image_decomp_stream(ctx, chain, params, NULL);

	else if (pdf_name_eq(ctx, f, PDF_NAME(ASCIIHexDecode)) || pdf_name_eq(ctx, f, PDF_NAME(AHx)))
		return fz_open_ahxd(ctx, chain);

	else if (pdf_name_eq(ctx, f, PDF_NAME(ASCII85Decode)) || pdf_name_eq(ctx, f, PDF_NAME(A85)))
		return fz_open_a85d(ctx, chain);

	else if (pdf_name_eq(ctx, f, PDF_NAME(JPXDecode)))
		return fz_keep_stream(ctx, chain); /* JPX decoding is special cased in the image loading code */

	else if (pdf_name_eq(ctx, f, PDF_NAME(Crypt)))
	{
		if (!doc->crypt)
			fz_warn(ctx, "crypt filter in unencrypted document");
		else
		{
			pdf_obj *name = pdf_dict_get(ctx, p, PDF_NAME(Name));
			if (pdf_is_name(ctx, name))
				return pdf_open_crypt_with_filter(ctx, chain, doc->crypt, name, num, gen);
		}
	}

	else
		fz_warn(ctx, "unknown filter name (%s)", pdf_to_name(ctx, f));

	return fz_keep_stream(ctx, chain);
}

/* Build filter, and assume ownership of chain */
static fz_stream *
build_filter_drop(fz_context *ctx, fz_stream *tail, pdf_document *doc, pdf_obj *f, pdf_obj *p, int num, int gen, fz_compression_params *params)
{
	fz_stream *head;
	fz_try(ctx)
		head = build_filter(ctx, tail, doc, f, p, num, gen, params);
	fz_always(ctx)
		fz_drop_stream(ctx, tail);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return head;
}

/*
 * Build a chain of filters given filter names and param dicts.
 * If chain is given, start filter chain with it.
 * Assume ownership of chain.
 */
static fz_stream *
build_filter_chain_drop(fz_context *ctx, fz_stream *chain, pdf_document *doc, pdf_obj *fs, pdf_obj *ps, int num, int gen, fz_compression_params *params)
{
	fz_var(chain);
	fz_try(ctx)
	{
		int i, n = pdf_array_len(ctx, fs);
		for (i = 0; i < n; i++)
		{
			pdf_obj *f = pdf_array_get(ctx, fs, i);
			pdf_obj *p = pdf_array_get(ctx, ps, i);
			chain = build_filter_drop(ctx, chain, doc, f, p, num, gen, (i == n-1 ? params : NULL));
		}
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
	return chain;
}

static fz_stream *
build_filter_chain(fz_context *ctx, fz_stream *chain, pdf_document *doc, pdf_obj *fs, pdf_obj *ps, int num, int gen, fz_compression_params *params)
{
	return build_filter_chain_drop(ctx, fz_keep_stream(ctx, chain), doc, fs, ps, num, gen, params);
}

/*
 * Build a filter for reading raw stream data.
 * This is a null filter to constrain reading to the stream length (and to
 * allow for other people accessing the file), followed by a decryption
 * filter.
 *
 * orig_num and orig_gen are used purely to seed the encryption.
 */
static fz_stream *
pdf_open_raw_filter(fz_context *ctx, fz_stream *file_stm, pdf_document *doc, pdf_obj *stmobj, int num, int *orig_num, int *orig_gen, int64_t offset)
{
	pdf_xref_entry *x = NULL;
	fz_stream *null_stm, *crypt_stm;
	int hascrypt;
	int len;

	if (num > 0 && num < pdf_xref_len(ctx, doc))
	{
		x = pdf_get_xref_entry(ctx, doc, num);
	}
	if (x == NULL)
	{
		/* We only end up here when called from pdf_open_stream_with_offset to parse new format XRef sections. */
		/* New style XRef sections must have generation number 0. */
		*orig_num = num;
		*orig_gen = 0;
	}
	else
	{
		*orig_num = x->num;
		*orig_gen = x->gen;
		if (x->stm_buf)
			return fz_open_buffer(ctx, x->stm_buf);
	}

	hascrypt = pdf_stream_has_crypt(ctx, stmobj);
	len = pdf_dict_get_int(ctx, stmobj, PDF_NAME(Length));
	if (len < 0)
		len = 0;
	null_stm = fz_open_endstream_filter(ctx, file_stm, len, offset);
	if (doc->crypt && !hascrypt)
	{
		fz_try(ctx)
			crypt_stm = pdf_open_crypt(ctx, null_stm, doc->crypt, *orig_num, *orig_gen);
		fz_always(ctx)
			fz_drop_stream(ctx, null_stm);
		fz_catch(ctx)
			fz_rethrow(ctx);
		return crypt_stm;
	}
	return null_stm;
}

/*
 * Construct a filter to decode a stream, constraining
 * to stream length and decrypting.
 */
static fz_stream *
pdf_open_filter(fz_context *ctx, pdf_document *doc, fz_stream *file_stm, pdf_obj *stmobj, int num, int64_t offset, fz_compression_params *imparams)
{
	pdf_obj *filters = pdf_dict_geta(ctx, stmobj, PDF_NAME(Filter), PDF_NAME(F));
	pdf_obj *params = pdf_dict_geta(ctx, stmobj, PDF_NAME(DecodeParms), PDF_NAME(DP));
	int orig_num, orig_gen;
	fz_stream *rstm, *fstm;

	rstm = pdf_open_raw_filter(ctx, file_stm, doc, stmobj, num, &orig_num, &orig_gen, offset);
	fz_try(ctx)
	{
		if (pdf_is_name(ctx, filters))
			fstm = build_filter(ctx, rstm, doc, filters, params, orig_num, orig_gen, imparams);
		else if (pdf_array_len(ctx, filters) > 0)
			fstm = build_filter_chain(ctx, rstm, doc, filters, params, orig_num, orig_gen, imparams);
		else
		{
			if (imparams)
				imparams->type = FZ_IMAGE_RAW;
			fstm = fz_keep_stream(ctx, rstm);
		}
	}
	fz_always(ctx)
		fz_drop_stream(ctx, rstm);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return fstm;
}

fz_stream *
pdf_open_inline_stream(fz_context *ctx, pdf_document *doc, pdf_obj *stmobj, int length, fz_stream *file_stm, fz_compression_params *imparams)
{
	pdf_obj *filters = pdf_dict_geta(ctx, stmobj, PDF_NAME(Filter), PDF_NAME(F));
	pdf_obj *params = pdf_dict_geta(ctx, stmobj, PDF_NAME(DecodeParms), PDF_NAME(DP));

	if (pdf_is_name(ctx, filters))
		return build_filter(ctx, file_stm, doc, filters, params, 0, 0, imparams);
	else if (pdf_array_len(ctx, filters) > 0)
		return build_filter_chain(ctx, file_stm, doc, filters, params, 0, 0, imparams);

	if (imparams)
		imparams->type = FZ_IMAGE_RAW;
	return fz_open_null_filter(ctx, file_stm, length, fz_tell(ctx, file_stm));
}

void
pdf_load_compressed_inline_image(fz_context *ctx, pdf_document *doc, pdf_obj *dict, int length, fz_stream *file_stm, int indexed, fz_compressed_image *image)
{
	fz_stream *istm = NULL, *leech = NULL, *decomp = NULL;
	fz_pixmap *pixmap = NULL;
	fz_compressed_buffer *bc;
	int dummy_l2factor = 0;

	fz_var(istm);
	fz_var(leech);
	fz_var(decomp);
	fz_var(pixmap);

	bc = fz_malloc_struct(ctx, fz_compressed_buffer);
	fz_try(ctx)
	{
		bc->buffer = fz_new_buffer(ctx, 1024);
		istm = pdf_open_inline_stream(ctx, doc, dict, length, file_stm, &bc->params);
		leech = fz_open_leecher(ctx, istm, bc->buffer);
		decomp = fz_open_image_decomp_stream(ctx, leech, &bc->params, &dummy_l2factor);
		pixmap = fz_decomp_image_from_stream(ctx, decomp, image, NULL, indexed, 0, NULL);
		fz_set_compressed_image_buffer(ctx, image, bc);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, istm);
		fz_drop_stream(ctx, leech);
		fz_drop_stream(ctx, decomp);
		fz_drop_pixmap(ctx, pixmap);
	}
	fz_catch(ctx)
	{
		fz_drop_compressed_buffer(ctx, bc);
		fz_rethrow(ctx);
	}
}

fz_stream *
pdf_open_raw_stream_number(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *x;
	int orig_num, orig_gen;

	x = pdf_cache_object(ctx, doc, num);
	if (x->stm_ofs == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "object is not a stream");

	return pdf_open_raw_filter(ctx, doc->file, doc, x->obj, num, &orig_num, &orig_gen, x->stm_ofs);
}

static fz_stream *
pdf_open_image_stream(fz_context *ctx, pdf_document *doc, int num, fz_compression_params *params)
{
	pdf_xref_entry *x;

	x = pdf_cache_object(ctx, doc, num);
	if (x->stm_ofs == 0 && x->stm_buf == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "object is not a stream");

	return pdf_open_filter(ctx, doc, doc->file, x->obj, num, x->stm_ofs, params);
}

fz_stream *
pdf_open_stream_number(fz_context *ctx, pdf_document *doc, int num)
{
	return pdf_open_image_stream(ctx, doc, num, NULL);
}

fz_stream *
pdf_open_stream_with_offset(fz_context *ctx, pdf_document *doc, int num, pdf_obj *dict, int64_t stm_ofs)
{
	if (stm_ofs == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "object is not a stream");
	return pdf_open_filter(ctx, doc, doc->file, dict, num, stm_ofs, NULL);
}

fz_buffer *
pdf_load_raw_stream_number(fz_context *ctx, pdf_document *doc, int num)
{
	fz_stream *stm;
	pdf_obj *dict;
	int len;
	fz_buffer *buf = NULL;
	pdf_xref_entry *x;

	if (num > 0 && num < pdf_xref_len(ctx, doc))
	{
		x = pdf_get_xref_entry_no_null(ctx, doc, num);
		if (x->stm_buf)
			return fz_keep_buffer(ctx, x->stm_buf);
	}

	dict = pdf_load_object(ctx, doc, num);

	fz_try(ctx)
		len = pdf_dict_get_int(ctx, dict, PDF_NAME(Length));
	fz_always(ctx)
		pdf_drop_obj(ctx, dict);
	fz_catch(ctx)
		fz_rethrow(ctx);

	stm = pdf_open_raw_stream_number(ctx, doc, num);

	fz_try(ctx)
		buf = fz_read_all(ctx, stm, len);
	fz_always(ctx)
		fz_drop_stream(ctx, stm);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return buf;
}

static int
pdf_guess_filter_length(int len, const char *filter)
{
	if (len < 0)
		len = 0;
	if (!strcmp(filter, "ASCIIHexDecode"))
		return len / 2;
	if (!strcmp(filter, "ASCII85Decode"))
		return len * 4 / 5;
	if (!strcmp(filter, "FlateDecode"))
		return len * 3;
	if (!strcmp(filter, "RunLengthDecode"))
		return len * 3;
	if (!strcmp(filter, "LZWDecode"))
		return len * 2;
	return len;
}

/* Check if an entry has a cached stream and return whether it is directly
 * reusable. A buffer is directly reusable only if the stream is
 * uncompressed, or if it is compressed purely a compression method we can
 * return details of in fz_compression_params.
 *
 * If the stream is reusable return 1, and set params as required, otherwise
 * return 0. */
static int
can_reuse_buffer(fz_context *ctx, pdf_xref_entry *entry, fz_compression_params *params)
{
	pdf_obj *f;
	pdf_obj *p;

	if (!entry || !entry->obj || !entry->stm_buf)
		return 0;

	if (params)
		params->type = FZ_IMAGE_RAW;

	f = pdf_dict_geta(ctx, entry->obj, PDF_NAME(Filter), PDF_NAME(F));
	/* If there are no filters, it's uncompressed, and we can use it */
	if (!f)
		return 1;

	p = pdf_dict_geta(ctx, entry->obj, PDF_NAME(DecodeParms), PDF_NAME(DP));
	if (pdf_is_array(ctx, f))
	{
		int len = pdf_array_len(ctx, f);

		/* Empty array of filters. Its uncompressed. We can cope. */
		if (len == 0)
			return 1;
		/* 1 filter is the most we can hope to cope with - if more,*/
		if (len != 1)
			return 0;
		p = pdf_array_get(ctx, p, 0);
	}
	if (pdf_is_null(ctx, f))
		return 1; /* Null filter is uncompressed */
	if (!pdf_is_name(ctx, f))
		return 0;

	/* There are filters, so unless we have the option of shortstopping,
	 * we can't use the existing buffer. */
	if (!params)
		return 0;

	build_compression_params(ctx, f, p, params);

	return (params->type == FZ_IMAGE_RAW) ? 0 : 1;
}

static fz_buffer *
pdf_load_image_stream(fz_context *ctx, pdf_document *doc, int num, fz_compression_params *params, int *truncated, size_t worst_case)
{
	fz_stream *stm = NULL;
	pdf_obj *dict, *obj;
	int i, len, n;
	fz_buffer *buf;

	fz_var(buf);

	if (num > 0 && num < pdf_xref_len(ctx, doc))
	{
		pdf_xref_entry *entry = pdf_get_xref_entry(ctx, doc, num);
		/* Return ref to existing buffer, but only if uncompressed,
		 * or shortstoppable */
		if (can_reuse_buffer(ctx, entry, params))
			return fz_keep_buffer(ctx, entry->stm_buf);
	}

	dict = pdf_load_object(ctx, doc, num);
	fz_try(ctx)
	{
		len = pdf_dict_get_int(ctx, dict, PDF_NAME(Length));
		obj = pdf_dict_get(ctx, dict, PDF_NAME(Filter));
		len = pdf_guess_filter_length(len, pdf_to_name(ctx, obj));
		n = pdf_array_len(ctx, obj);
		for (i = 0; i < n; i++)
			len = pdf_guess_filter_length(len, pdf_to_name(ctx, pdf_array_get(ctx, obj, i)));
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, dict);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	stm = pdf_open_image_stream(ctx, doc, num, params);

	fz_try(ctx)
	{
		buf = fz_read_best(ctx, stm, len, truncated, worst_case);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return buf;
}

fz_buffer *
pdf_load_stream_number(fz_context *ctx, pdf_document *doc, int num)
{
	return pdf_load_image_stream(ctx, doc, num, NULL, NULL, 0);
}

fz_compressed_buffer *
pdf_load_compressed_stream(fz_context *ctx, pdf_document *doc, int num, size_t worst_case)
{
	fz_compressed_buffer *bc = fz_malloc_struct(ctx, fz_compressed_buffer);

	fz_try(ctx)
	{
		bc->buffer = pdf_load_image_stream(ctx, doc, num, &bc->params, NULL, worst_case);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, bc);
		fz_rethrow(ctx);
	}
	return bc;
}

static fz_stream *
pdf_open_object_array(fz_context *ctx, pdf_document *doc, pdf_obj *list)
{
	fz_stream *stm;
	int i, n;

	n = pdf_array_len(ctx, list);
	stm = fz_open_concat(ctx, n, 1);

	for (i = 0; i < n; i++)
	{
		pdf_obj *obj = pdf_array_get(ctx, list, i);
		fz_try(ctx)
			fz_concat_push_drop(ctx, stm, pdf_open_stream(ctx, obj));
		fz_catch(ctx)
		{
			if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
			{
				fz_drop_stream(ctx, stm);
				fz_rethrow(ctx);
			}
			fz_warn(ctx, "cannot load content stream part %d/%d", i + 1, n);
		}
	}

	return stm;
}

fz_stream *
pdf_open_contents_stream(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	int num;

	if (pdf_is_array(ctx, obj))
		return pdf_open_object_array(ctx, doc, obj);

	num = pdf_to_num(ctx, obj);
	if (pdf_is_stream(ctx, obj))
		return pdf_open_image_stream(ctx, doc, num, NULL);

	fz_warn(ctx, "content stream is not a stream (%d 0 R)", num);
	return fz_open_memory(ctx, (unsigned char *)"", 0);
}

fz_buffer *pdf_load_raw_stream(fz_context *ctx, pdf_obj *ref)
{
	if (pdf_is_stream(ctx, ref))
		return pdf_load_raw_stream_number(ctx, pdf_get_indirect_document(ctx, ref), pdf_to_num(ctx, ref));
	fz_throw(ctx, FZ_ERROR_GENERIC, "object is not a stream");
}

fz_buffer *pdf_load_stream(fz_context *ctx, pdf_obj *ref)
{
	if (pdf_is_stream(ctx, ref))
		return pdf_load_stream_number(ctx, pdf_get_indirect_document(ctx, ref), pdf_to_num(ctx, ref));
	fz_throw(ctx, FZ_ERROR_GENERIC, "object is not a stream");
}

fz_stream *pdf_open_raw_stream(fz_context *ctx, pdf_obj *ref)
{
	if (pdf_is_stream(ctx, ref))
		return pdf_open_raw_stream_number(ctx, pdf_get_indirect_document(ctx, ref), pdf_to_num(ctx, ref));
	fz_throw(ctx, FZ_ERROR_GENERIC, "object is not a stream");
}

fz_stream *pdf_open_stream(fz_context *ctx, pdf_obj *ref)
{
	if (pdf_is_stream(ctx, ref))
		return pdf_open_stream_number(ctx, pdf_get_indirect_document(ctx, ref), pdf_to_num(ctx, ref));
	fz_throw(ctx, FZ_ERROR_GENERIC, "object is not a stream");
}
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// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

static void
pdf_run_glyph_func(fz_context *ctx, void *doc, void *rdb, fz_buffer *contents, fz_device *dev, fz_matrix ctm, void *gstate, fz_default_colorspaces *default_cs)
{
	pdf_run_glyph(ctx, doc, (pdf_obj *)rdb, contents, dev, ctm, gstate, default_cs);
}

static void
pdf_t3_free_resources(fz_context *ctx, void *doc, void *rdb_)
{
	pdf_obj *rdb = (pdf_obj *)rdb_;
	pdf_drop_obj(ctx, rdb);
}

pdf_font_desc *
pdf_load_type3_font(fz_context *ctx, pdf_document *doc, pdf_obj *rdb, pdf_obj *dict)
{
	char buf[256];
	const char *estrings[256];
	pdf_font_desc *fontdesc = NULL;
	pdf_obj *encoding;
	pdf_obj *widths;
	pdf_obj *charprocs;
	pdf_obj *obj;
	int first, last;
	int i, k, n;
	fz_rect bbox;
	fz_matrix matrix;
	fz_font *font = NULL;

	fz_var(fontdesc);

	/* Make a new type3 font entry in the document */
	if (doc->num_type3_fonts == doc->max_type3_fonts)
	{
		int new_max = doc->max_type3_fonts * 2;

		if (new_max == 0)
			new_max = 4;
		doc->type3_fonts = fz_realloc_array(ctx, doc->type3_fonts, new_max, fz_font*);
		doc->max_type3_fonts = new_max;
	}

	fz_try(ctx)
	{
		obj = pdf_dict_get(ctx, dict, PDF_NAME(Name));
		if (pdf_is_name(ctx, obj))
			fz_strlcpy(buf, pdf_to_name(ctx, obj), sizeof buf);
		else
			fz_strlcpy(buf, "Unnamed-T3", sizeof buf);

		fontdesc = pdf_new_font_desc(ctx);

		matrix = pdf_dict_get_matrix(ctx, dict, PDF_NAME(FontMatrix));
		bbox = pdf_dict_get_rect(ctx, dict, PDF_NAME(FontBBox));
		bbox = fz_transform_rect(bbox, matrix);

		font = fz_new_type3_font(ctx, buf, matrix);
		fontdesc->font = font;
		fontdesc->size += sizeof(fz_font) + 256 * (sizeof(fz_buffer*) + sizeof(float));

		fz_set_font_bbox(ctx, font, bbox.x0, bbox.y0, bbox.x1, bbox.y1);

		/* Encoding */

		for (i = 0; i < 256; i++)
			estrings[i] = NULL;

		encoding = pdf_dict_get(ctx, dict, PDF_NAME(Encoding));
		if (!encoding)
		{
			fz_throw(ctx, FZ_ERROR_SYNTAX, "Type3 font missing Encoding");
		}

		if (pdf_is_name(ctx, encoding))
			pdf_load_encoding(estrings, pdf_to_name(ctx, encoding));

		if (pdf_is_dict(ctx, encoding))
		{
			pdf_obj *base, *diff, *item;

			base = pdf_dict_get(ctx, encoding, PDF_NAME(BaseEncoding));
			if (pdf_is_name(ctx, base))
				pdf_load_encoding(estrings, pdf_to_name(ctx, base));

			diff = pdf_dict_get(ctx, encoding, PDF_NAME(Differences));
			if (pdf_is_array(ctx, diff))
			{
				n = pdf_array_len(ctx, diff);
				k = 0;
				for (i = 0; i < n; i++)
				{
					item = pdf_array_get(ctx, diff, i);
					if (pdf_is_int(ctx, item))
						k = pdf_to_int(ctx, item);
					if (pdf_is_name(ctx, item) && k >= 0 && k < (int)nelem(estrings))
						estrings[k++] = pdf_to_name(ctx, item);
				}
			}
		}

		fontdesc->encoding = pdf_new_identity_cmap(ctx, 0, 1);
		fontdesc->size += pdf_cmap_size(ctx, fontdesc->encoding);

		pdf_load_to_unicode(ctx, doc, fontdesc, estrings, NULL, pdf_dict_get(ctx, dict, PDF_NAME(ToUnicode)));

		/* Use the glyph index as ASCII when we can't figure out a proper encoding */
		if (fontdesc->cid_to_ucs_len == 256)
		{
			for (i = 32; i < 127; ++i)
				if (fontdesc->cid_to_ucs[i] == FZ_REPLACEMENT_CHARACTER)
					fontdesc->cid_to_ucs[i] = i;
		}

		/* Widths */

		pdf_set_default_hmtx(ctx, fontdesc, 0);

		first = pdf_dict_get_int(ctx, dict, PDF_NAME(FirstChar));
		last = pdf_dict_get_int(ctx, dict, PDF_NAME(LastChar));

		if (first < 0 || last > 255 || first > last)
			first = last = 0;

		widths = pdf_dict_get(ctx, dict, PDF_NAME(Widths));
		if (!widths)
		{
			fz_throw(ctx, FZ_ERROR_SYNTAX, "Type3 font missing Widths");
		}

		for (i = first; i <= last; i++)
		{
			float w = pdf_array_get_real(ctx, widths, i - first);
			w = font->t3matrix.a * w * 1000;
			font->t3widths[i] = w * 0.001f;
			pdf_add_hmtx(ctx, fontdesc, i, i, w);
		}

		pdf_end_hmtx(ctx, fontdesc);

		/* Resources -- inherit page resources if the font doesn't have its own */

		font->t3freeres = pdf_t3_free_resources;
		font->t3resources = pdf_dict_get(ctx, dict, PDF_NAME(Resources));
		if (!font->t3resources)
			font->t3resources = rdb;
		if (font->t3resources)
			pdf_keep_obj(ctx, font->t3resources);
		if (!font->t3resources)
			fz_warn(ctx, "no resource dictionary for type 3 font!");

		font->t3doc = doc;
		font->t3run = pdf_run_glyph_func;

		/* CharProcs */

		charprocs = pdf_dict_get(ctx, dict, PDF_NAME(CharProcs));
		if (!charprocs)
		{
			fz_throw(ctx, FZ_ERROR_SYNTAX, "Type3 font missing CharProcs");
		}

		for (i = 0; i < 256; i++)
		{
			if (estrings[i])
			{
				obj = pdf_dict_gets(ctx, charprocs, estrings[i]);
				if (pdf_is_stream(ctx, obj))
				{
					font->t3procs[i] = pdf_load_stream(ctx, obj);
					fz_trim_buffer(ctx, font->t3procs[i]);
					fontdesc->size += fz_buffer_storage(ctx, font->t3procs[i], NULL);
					fontdesc->size += 0; // TODO: display list size calculation
				}
			}
		}
	}
	fz_catch(ctx)
	{
		pdf_drop_font(ctx, fontdesc);
		fz_rethrow(ctx);
	}

	doc->type3_fonts[doc->num_type3_fonts++] = fz_keep_font(ctx, font);

	return fontdesc;
}

void pdf_load_type3_glyphs(fz_context *ctx, pdf_document *doc, pdf_font_desc *fontdesc)
{
	int i;

	fz_try(ctx)
	{
		for (i = 0; i < 256; i++)
		{
			if (fontdesc->font->t3procs[i])
			{
				fz_prepare_t3_glyph(ctx, fontdesc->font, i);
				fontdesc->size += 0; // TODO: display list size calculation
			}
		}

		/* Derive missing font bbox from char bboxes if there are any. */
		if (fontdesc->font->flags.invalid_bbox && fontdesc->font->bbox_table != NULL)
		{
			/* Union all the char bboxes together. */
			fz_rect bbox = fz_empty_rect;
			for (i = 0; i < 256; i++)
			{
				if (fontdesc->font->t3procs[i])
					bbox = fz_union_rect(bbox, fontdesc->font->bbox_table[0][i]);
			}
			fontdesc->font->bbox = bbox;
		}
	}
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "Type3 glyph load failed: %s", fz_caught_message(ctx));
	}
}







mupdf-1.21.1-source/source/pdf/pdf-unicode.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>

/* Load or synthesize ToUnicode map for fonts */

static void
pdf_remap_cmap_range(fz_context *ctx, pdf_cmap *ucs_from_gid,
	unsigned int cpt, unsigned int gid, unsigned int n, pdf_cmap *ucs_from_cpt)
{
	unsigned int k;
	int ucsbuf[8];
	int ucslen;

	for (k = 0; k <= n; ++k)
	{
		ucslen = pdf_lookup_cmap_full(ucs_from_cpt, cpt + k, ucsbuf);
		if (ucslen == 1)
			pdf_map_range_to_range(ctx, ucs_from_gid, gid + k, gid + k, ucsbuf[0]);
		else if (ucslen > 1)
			pdf_map_one_to_many(ctx, ucs_from_gid, gid + k, ucsbuf, ucslen);
	}
}

static pdf_cmap *
pdf_remap_cmap(fz_context *ctx, pdf_cmap *gid_from_cpt, pdf_cmap *ucs_from_cpt)
{
	pdf_cmap *ucs_from_gid;
	unsigned int a, b, x;
	int i;

	ucs_from_gid = pdf_new_cmap(ctx);

	fz_try(ctx)
	{
		if (gid_from_cpt->usecmap)
			ucs_from_gid->usecmap = pdf_remap_cmap(ctx, gid_from_cpt->usecmap, ucs_from_cpt);

		for (i = 0; i < gid_from_cpt->codespace_len; i++)
		{
			pdf_add_codespace(ctx, ucs_from_gid,
					gid_from_cpt->codespace[i].low,
					gid_from_cpt->codespace[i].high,
					gid_from_cpt->codespace[i].n);
		}

		for (i = 0; i < gid_from_cpt->rlen; ++i)
		{
			a = gid_from_cpt->ranges[i].low;
			b = gid_from_cpt->ranges[i].high;
			x = gid_from_cpt->ranges[i].out;
			pdf_remap_cmap_range(ctx, ucs_from_gid, a, x, b - a, ucs_from_cpt);
		}

		for (i = 0; i < gid_from_cpt->xlen; ++i)
		{
			a = gid_from_cpt->xranges[i].low;
			b = gid_from_cpt->xranges[i].high;
			x = gid_from_cpt->xranges[i].out;
			pdf_remap_cmap_range(ctx, ucs_from_gid, a, x, b - a, ucs_from_cpt);
		}

		/* Font encoding CMaps don't have one-to-many mappings, so we can ignore the mranges. */

		pdf_sort_cmap(ctx, ucs_from_gid);
	}
	fz_catch(ctx)
	{
		pdf_drop_cmap(ctx, ucs_from_gid);
		fz_rethrow(ctx);
	}

	return ucs_from_gid;
}

void
pdf_load_to_unicode(fz_context *ctx, pdf_document *doc, pdf_font_desc *font,
	const char **strings, char *collection, pdf_obj *cmapstm)
{
	unsigned int cpt;

	if (pdf_is_stream(ctx, cmapstm))
	{
		pdf_cmap *ucs_from_cpt = pdf_load_embedded_cmap(ctx, doc, cmapstm);
		fz_try(ctx)
			font->to_unicode = pdf_remap_cmap(ctx, font->encoding, ucs_from_cpt);
		fz_always(ctx)
			pdf_drop_cmap(ctx, ucs_from_cpt);
		fz_catch(ctx)
			fz_rethrow(ctx);
		font->size += pdf_cmap_size(ctx, font->to_unicode);
	}

	else if (pdf_is_name(ctx, cmapstm))
	{
		pdf_cmap *ucs_from_cpt = pdf_load_system_cmap(ctx, pdf_to_name(ctx, cmapstm));
		fz_try(ctx)
			font->to_unicode = pdf_remap_cmap(ctx, font->encoding, ucs_from_cpt);
		fz_always(ctx)
			pdf_drop_cmap(ctx, ucs_from_cpt);
		fz_catch(ctx)
			fz_rethrow(ctx);
		font->size += pdf_cmap_size(ctx, font->to_unicode);
	}

	else if (collection)
	{
		if (!strcmp(collection, "Adobe-CNS1"))
			font->to_unicode = pdf_load_system_cmap(ctx, "Adobe-CNS1-UCS2");
		else if (!strcmp(collection, "Adobe-GB1"))
			font->to_unicode = pdf_load_system_cmap(ctx, "Adobe-GB1-UCS2");
		else if (!strcmp(collection, "Adobe-Japan1"))
			font->to_unicode = pdf_load_system_cmap(ctx, "Adobe-Japan1-UCS2");
		else if (!strcmp(collection, "Adobe-Korea1"))
			font->to_unicode = pdf_load_system_cmap(ctx, "Adobe-Korea1-UCS2");
	}

	if (strings)
	{
		/* TODO one-to-many mappings */

		font->cid_to_ucs = Memento_label(fz_malloc_array(ctx, 256, unsigned short), "cid_to_ucs");
		font->cid_to_ucs_len = 256;
		font->size += 256 * sizeof *font->cid_to_ucs;

		for (cpt = 0; cpt < 256; cpt++)
		{
			if (strings[cpt])
				font->cid_to_ucs[cpt] = fz_unicode_from_glyph_name(strings[cpt]);
			else
				font->cid_to_ucs[cpt] = FZ_REPLACEMENT_CHARACTER;
		}
	}

	if (!font->to_unicode && !font->cid_to_ucs)
	{
		/* TODO: synthesize a ToUnicode if it's a freetype font with
		 * cmap and/or post tables or if it has glyph names. */
	}
}







mupdf-1.21.1-source/source/pdf/pdf-util.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

fz_display_list *
pdf_new_display_list_from_annot(fz_context *ctx, pdf_annot *annot)
{
	fz_display_list *list;
	fz_device *dev = NULL;

	fz_var(dev);

	list = fz_new_display_list(ctx, pdf_bound_annot(ctx, annot));

	fz_try(ctx)
	{
		dev = fz_new_list_device(ctx, list);
		pdf_run_annot(ctx, annot, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_display_list(ctx, list);
		fz_rethrow(ctx);
	}

	return list;
}

fz_pixmap *
pdf_new_pixmap_from_annot(fz_context *ctx, pdf_annot *annot, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha)
{
	fz_rect rect;
	fz_irect bbox;
	fz_pixmap *pix;
	fz_device *dev = NULL;

	fz_var(dev);

	rect = pdf_bound_annot(ctx, annot);
	rect = fz_transform_rect(rect, ctm);
	bbox = fz_round_rect(rect);

	pix = fz_new_pixmap_with_bbox(ctx, cs, bbox, seps, alpha);
	if (alpha)
		fz_clear_pixmap(ctx, pix);
	else
		fz_clear_pixmap_with_value(ctx, pix, 0xFF);

	fz_try(ctx)
	{
		dev = fz_new_draw_device(ctx, ctm, pix);
		pdf_run_annot(ctx, annot, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pix);
		fz_rethrow(ctx);
	}

	return pix;
}

fz_stext_page *
pdf_new_stext_page_from_annot(fz_context *ctx, pdf_annot *annot, const fz_stext_options *options)
{
	fz_stext_page *text;
	fz_device *dev = NULL;

	fz_var(dev);

	if (annot == NULL)
		return NULL;

	text = fz_new_stext_page(ctx, pdf_bound_annot(ctx, annot));
	fz_try(ctx)
	{
		dev = fz_new_stext_device(ctx, text, options);
		pdf_run_annot(ctx, annot, dev, fz_identity, NULL);
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_stext_page(ctx, text);
		fz_rethrow(ctx);
	}

	return text;
}

fz_pixmap *
pdf_new_pixmap_from_page_contents_with_separations_and_usage(fz_context *ctx, pdf_page *page, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha, const char *usage)
{
	fz_rect rect;
	fz_irect bbox;
	fz_pixmap *pix;
	fz_device *dev = NULL;

	fz_var(dev);

	rect = pdf_bound_page(ctx, page);
	rect = fz_transform_rect(rect, ctm);
	bbox = fz_round_rect(rect);

	pix = fz_new_pixmap_with_bbox(ctx, cs, bbox, seps, alpha);
	if (alpha)
		fz_clear_pixmap(ctx, pix);
	else
		fz_clear_pixmap_with_value(ctx, pix, 0xFF);

	fz_try(ctx)
	{
		dev = fz_new_draw_device(ctx, ctm, pix);
		fz_try(ctx)
		{
			pdf_run_page_contents_with_usage(ctx, page, dev, fz_identity, usage, NULL);
		}
		fz_catch(ctx)
		{
			dev->close_device = NULL; /* aborted run, don't warn about unclosed device */
			if (fz_caught(ctx) != FZ_ERROR_ABORT)
				fz_rethrow(ctx);
		}
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pix);
		fz_rethrow(ctx);
	}

	return pix;
}

fz_pixmap *
pdf_new_pixmap_from_page_contents_with_usage(fz_context *ctx, pdf_page *page, fz_matrix ctm, fz_colorspace *cs, int alpha, const char *usage)
{
	return pdf_new_pixmap_from_page_contents_with_separations_and_usage(ctx, page, ctm, cs, NULL, alpha, usage);
}

fz_pixmap *
pdf_new_pixmap_from_page_with_separations_and_usage(fz_context *ctx, pdf_page *page, fz_matrix ctm, fz_colorspace *cs, fz_separations *seps, int alpha, const char *usage)
{
	fz_rect rect;
	fz_irect bbox;
	fz_pixmap *pix;
	fz_device *dev = NULL;

	fz_var(dev);

	rect = pdf_bound_page(ctx, page);
	rect = fz_transform_rect(rect, ctm);
	bbox = fz_round_rect(rect);

	pix = fz_new_pixmap_with_bbox(ctx, cs, bbox, seps, alpha);

	fz_try(ctx)
	{
		if (alpha)
			fz_clear_pixmap(ctx, pix);
		else
			fz_clear_pixmap_with_value(ctx, pix, 0xFF);

		dev = fz_new_draw_device(ctx, ctm, pix);
		fz_try(ctx)
		{
			pdf_run_page_with_usage(ctx, page, dev, fz_identity, usage, NULL);
		}
		fz_catch(ctx)
		{
			dev->close_device = NULL; /* aborted run, don't warn about unclosed device */
			if (fz_caught(ctx) != FZ_ERROR_ABORT)
				fz_rethrow(ctx);
		}
		fz_close_device(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
	{
		fz_drop_pixmap(ctx, pix);
		fz_rethrow(ctx);
	}

	return pix;
}

fz_pixmap *
pdf_new_pixmap_from_page_with_usage(fz_context *ctx, pdf_page *page, fz_matrix ctm, fz_colorspace *cs, int alpha, const char *usage)
{
	return pdf_new_pixmap_from_page_with_separations_and_usage(ctx, page, ctm, cs, NULL, alpha, usage);
}







mupdf-1.21.1-source/source/pdf/pdf-write.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <zlib.h>

#include <assert.h>
#include <limits.h>
#include <string.h>

#include <stdio.h> /* for debug printing */
/* #define DEBUG_LINEARIZATION */
/* #define DEBUG_HEAP_SORT */
/* #define DEBUG_WRITING */
/* #define DEBUG_MARK_AND_SWEEP */

#define SIG_EXTRAS_SIZE (1024)

#define SLASH_BYTE_RANGE ("/ByteRange")
#define SLASH_CONTENTS ("/Contents")
#define SLASH_FILTER ("/Filter")


/*
	As part of linearization, we need to keep a list of what objects are used
	by what page. We do this by recording the objects used in a given page
	in a page_objects structure. We have a list of these structures (one per
	page) in the page_objects_list structure.

	The page_objects structure maintains a heap in the object array, so
	insertion takes log n time, and we can heapsort and dedupe at the end for
	a total worse case n log n time.

	The magic heap invariant is that:
		entry[n] >= entry[(n+1)*2-1] & entry[n] >= entry[(n+1)*2]
	or equivalently:
		entry[(n-1)>>1] >= entry[n]

	For a discussion of the heap data structure (and heapsort) see Kingston,
	"Algorithms and Data Structures".
*/

typedef struct {
	int num_shared;
	int page_object_number;
	int num_objects;
	int min_ofs;
	int max_ofs;
	/* Extensible list of objects used on this page */
	int cap;
	int len;
	int object[1];
} page_objects;

typedef struct {
	int cap;
	int len;
	page_objects *page[1];
} page_objects_list;

typedef struct
{
	fz_output *out;

	int do_incremental;
	int do_tight;
	int do_ascii;
	int do_expand;
	int do_compress;
	int do_compress_images;
	int do_compress_fonts;
	int do_garbage;
	int do_linear;
	int do_clean;
	int do_encrypt;
	int dont_regenerate_id;
	int do_snapshot;
	int do_preserve_metadata;

	int list_len;
	int *use_list;
	int64_t *ofs_list;
	int *gen_list;
	int *renumber_map;

	/* The following extras are required for linearization */
	int *rev_renumber_map;
	int start;
	int64_t first_xref_offset;
	int64_t main_xref_offset;
	int64_t first_xref_entry_offset;
	int64_t file_len;
	int hints_shared_offset;
	int hintstream_len;
	pdf_obj *linear_l;
	pdf_obj *linear_h0;
	pdf_obj *linear_h1;
	pdf_obj *linear_o;
	pdf_obj *linear_e;
	pdf_obj *linear_n;
	pdf_obj *linear_t;
	pdf_obj *hints_s;
	pdf_obj *hints_length;
	int hint_object_num;
	int page_count;
	page_objects_list *page_object_lists;
	int crypt_object_number;
	char opwd_utf8[128];
	char upwd_utf8[128];
	int permissions;
	pdf_crypt *crypt;
	pdf_obj *crypt_obj;
	pdf_obj *metadata;
} pdf_write_state;

/*
 * Constants for use with use_list.
 *
 * If use_list[num] = 0, then object num is unused.
 * If use_list[num] & PARAMS, then object num is the linearisation params obj.
 * If use_list[num] & CATALOGUE, then object num is used by the catalogue.
 * If use_list[num] & PAGE1, then object num is used by page 1.
 * If use_list[num] & SHARED, then object num is shared between pages.
 * If use_list[num] & PAGE_OBJECT then this must be the first object in a page.
 * If use_list[num] & OTHER_OBJECTS then this must should appear in section 9.
 * Otherwise object num is used by page (use_list[num]>>USE_PAGE_SHIFT).
 */
enum
{
	USE_CATALOGUE = 2,
	USE_PAGE1 = 4,
	USE_SHARED = 8,
	USE_PARAMS = 16,
	USE_HINTS = 32,
	USE_PAGE_OBJECT = 64,
	USE_OTHER_OBJECTS = 128,
	USE_PAGE_MASK = ~255,
	USE_PAGE_SHIFT = 8
};

static void
expand_lists(fz_context *ctx, pdf_write_state *opts, int num)
{
	int i;

	/* objects are numbered 0..num and maybe two additional objects for linearization */
	num += 3;
	if (num <= opts->list_len)
		return;

	opts->use_list = fz_realloc_array(ctx, opts->use_list, num, int);
	opts->ofs_list = fz_realloc_array(ctx, opts->ofs_list, num, int64_t);
	opts->gen_list = fz_realloc_array(ctx, opts->gen_list, num, int);
	opts->renumber_map = fz_realloc_array(ctx, opts->renumber_map, num, int);
	opts->rev_renumber_map = fz_realloc_array(ctx, opts->rev_renumber_map, num, int);

	for (i = opts->list_len; i < num; i++)
	{
		opts->use_list[i] = 0;
		opts->ofs_list[i] = 0;
		opts->gen_list[i] = 0;
		opts->renumber_map[i] = i;
		opts->rev_renumber_map[i] = i;
	}
	opts->list_len = num;
}

/*
 * page_objects and page_object_list handling functions
 */
static page_objects_list *
page_objects_list_create(fz_context *ctx)
{
	page_objects_list *pol = fz_calloc(ctx, 1, sizeof(*pol));

	pol->cap = 1;
	pol->len = 0;
	return pol;
}

static void
page_objects_list_destroy(fz_context *ctx, page_objects_list *pol)
{
	int i;

	if (!pol)
		return;
	for (i = 0; i < pol->len; i++)
	{
		fz_free(ctx, pol->page[i]);
	}
	fz_free(ctx, pol);
}

static void
page_objects_list_ensure(fz_context *ctx, page_objects_list **pol, int newcap)
{
	int oldcap = (*pol)->cap;
	if (newcap <= oldcap)
		return;
	*pol = fz_realloc(ctx, *pol, sizeof(page_objects_list) + (newcap-1)*sizeof(page_objects *));
	memset(&(*pol)->page[oldcap], 0, (newcap-oldcap)*sizeof(page_objects *));
	(*pol)->cap = newcap;
}

static page_objects *
page_objects_create(fz_context *ctx)
{
	int initial_cap = 8;
	page_objects *po = fz_calloc(ctx, 1, sizeof(*po) + (initial_cap-1) * sizeof(int));

	po->cap = initial_cap;
	po->len = 0;
	return po;
}

static void
page_objects_insert(fz_context *ctx, page_objects **ppo, int i)
{
	page_objects *po;

	/* Make a page_objects if we don't have one */
	if (*ppo == NULL)
		*ppo = page_objects_create(ctx);

	po = *ppo;
	/* page_objects insertion: extend the page_objects by 1, and put us on the end */
	if (po->len == po->cap)
	{
		po = fz_realloc(ctx, po, sizeof(page_objects) + (po->cap*2 - 1)*sizeof(int));
		po->cap *= 2;
		*ppo = po;
	}
	po->object[po->len++] = i;
}

static void
page_objects_list_insert(fz_context *ctx, pdf_write_state *opts, int page, int object)
{
	page_objects_list_ensure(ctx, &opts->page_object_lists, page+1);
	if (object >= opts->list_len)
		expand_lists(ctx, opts, object);
	if (opts->page_object_lists->len < page+1)
		opts->page_object_lists->len = page+1;
	page_objects_insert(ctx, &opts->page_object_lists->page[page], object);
}

static void
page_objects_list_set_page_object(fz_context *ctx, pdf_write_state *opts, int page, int object)
{
	page_objects_list_ensure(ctx, &opts->page_object_lists, page+1);
	if (object >= opts->list_len)
		expand_lists(ctx, opts, object);
	opts->page_object_lists->page[page]->page_object_number = object;
}

static void
page_objects_sort(fz_context *ctx, page_objects *po)
{
	int i, j;
	int n = po->len;

	/* Step 1: Make a heap */
	/* Invariant: Valid heap in [0..i), unsorted elements in [i..n) */
	for (i = 1; i < n; i++)
	{
		/* Now bubble backwards to maintain heap invariant */
		j = i;
		while (j != 0)
		{
			int tmp;
			int k = (j-1)>>1;
			if (po->object[k] >= po->object[j])
				break;
			tmp = po->object[k];
			po->object[k] = po->object[j];
			po->object[j] = tmp;
			j = k;
		}
	}

	/* Step 2: Heap sort */
	/* Invariant: valid heap in [0..i), sorted list in [i..n) */
	/* Initially: i = n */
	for (i = n-1; i > 0; i--)
	{
		/* Swap the maximum (0th) element from the page_objects into its place
		 * in the sorted list (position i). */
		int tmp = po->object[0];
		po->object[0] = po->object[i];
		po->object[i] = tmp;
		/* Now, the page_objects is invalid because the 0th element is out
		 * of place. Bubble it until the page_objects is valid. */
		j = 0;
		while (1)
		{
			/* Children are k and k+1 */
			int k = (j+1)*2-1;
			/* If both children out of the page_objects, we're done */
			if (k > i-1)
				break;
			/* If both are in the page_objects, pick the larger one */
			if (k < i-1 && po->object[k] < po->object[k+1])
				k++;
			/* If j is bigger than k (i.e. both of its children),
			 * we're done */
			if (po->object[j] > po->object[k])
				break;
			tmp = po->object[k];
			po->object[k] = po->object[j];
			po->object[j] = tmp;
			j = k;
		}
	}
}

static int
order_ge(int ui, int uj)
{
	/*
	For linearization, we need to order the sections as follows:

		Remaining pages					(Part 7)
		Shared objects					(Part 8)
		Objects not associated with any page		(Part 9)
		Any "other" objects
							(Header)(Part 1)
		(Linearization params)				(Part 2)
					(1st page Xref/Trailer)	(Part 3)
		Catalogue (and other document level objects)	(Part 4)
		First page					(Part 6)
		(Primary Hint stream)			(*)	(Part 5)
		Any free objects

	Note, this is NOT the same order they appear in
	the final file!

	(*) The PDF reference gives us the option of putting the hint stream
	after the first page, and we take it, for simplicity.
	*/

	/* If the 2 objects are in the same section, then page object comes first. */
	if (((ui ^ uj) & ~USE_PAGE_OBJECT) == 0)
		return ((ui & USE_PAGE_OBJECT) == 0);
	/* Put unused objects last */
	else if (ui == 0)
		return 1;
	else if (uj == 0)
		return 0;
	/* Put the hint stream before that... */
	else if (ui & USE_HINTS)
		return 1;
	else if (uj & USE_HINTS)
		return 0;
	/* Put page 1 before that... */
	else if (ui & USE_PAGE1)
		return 1;
	else if (uj & USE_PAGE1)
		return 0;
	/* Put the catalogue before that... */
	else if (ui & USE_CATALOGUE)
		return 1;
	else if (uj & USE_CATALOGUE)
		return 0;
	/* Put the linearization params before that... */
	else if (ui & USE_PARAMS)
		return 1;
	else if (uj & USE_PARAMS)
		return 0;
	/* Put other objects before that */
	else if (ui & USE_OTHER_OBJECTS)
		return 1;
	else if (uj & USE_OTHER_OBJECTS)
		return 0;
	/* Put shared objects before that... */
	else if (ui & USE_SHARED)
		return 1;
	else if (uj & USE_SHARED)
		return 0;
	/* And otherwise, order by the page number on which
	 * they are used. */
	return (ui>>USE_PAGE_SHIFT) >= (uj>>USE_PAGE_SHIFT);
}

static void
heap_sort(int *list, int n, const int *val, int (*ge)(int, int))
{
	int i, j;

#ifdef DEBUG_HEAP_SORT
	fprintf(stderr, "Initially:\n");
	for (i=0; i < n; i++)
	{
		fprintf(stderr, "%d: %d %x\n", i, list[i], val[list[i]]);
	}
#endif
	/* Step 1: Make a heap */
	/* Invariant: Valid heap in [0..i), unsorted elements in [i..n) */
	for (i = 1; i < n; i++)
	{
		/* Now bubble backwards to maintain heap invariant */
		j = i;
		while (j != 0)
		{
			int tmp;
			int k = (j-1)>>1;
			if (ge(val[list[k]], val[list[j]]))
				break;
			tmp = list[k];
			list[k] = list[j];
			list[j] = tmp;
			j = k;
		}
	}
#ifdef DEBUG_HEAP_SORT
	fprintf(stderr, "Valid heap:\n");
	for (i=0; i < n; i++)
	{
		int k;
		fprintf(stderr, "%d: %d %x ", i, list[i], val[list[i]]);
		k = (i+1)*2-1;
		if (k < n)
		{
			if (ge(val[list[i]], val[list[k]]))
				fprintf(stderr, "OK ");
			else
				fprintf(stderr, "BAD ");
		}
		if (k+1 < n)
		{
			if (ge(val[list[i]], val[list[k+1]]))
				fprintf(stderr, "OK\n");
			else
				fprintf(stderr, "BAD\n");
		}
		else
				fprintf(stderr, "\n");
	}
#endif

	/* Step 2: Heap sort */
	/* Invariant: valid heap in [0..i), sorted list in [i..n) */
	/* Initially: i = n */
	for (i = n-1; i > 0; i--)
	{
		/* Swap the maximum (0th) element from the page_objects into its place
		 * in the sorted list (position i). */
		int tmp = list[0];
		list[0] = list[i];
		list[i] = tmp;
		/* Now, the page_objects is invalid because the 0th element is out
		 * of place. Bubble it until the page_objects is valid. */
		j = 0;
		while (1)
		{
			/* Children are k and k+1 */
			int k = (j+1)*2-1;
			/* If both children out of the page_objects, we're done */
			if (k > i-1)
				break;
			/* If both are in the page_objects, pick the larger one */
			if (k < i-1 && ge(val[list[k+1]], val[list[k]]))
				k++;
			/* If j is bigger than k (i.e. both of its children),
			 * we're done */
			if (ge(val[list[j]], val[list[k]]))
				break;
			tmp = list[k];
			list[k] = list[j];
			list[j] = tmp;
			j = k;
		}
	}
#ifdef DEBUG_HEAP_SORT
	fprintf(stderr, "Sorted:\n");
	for (i=0; i < n; i++)
	{
		fprintf(stderr, "%d: %d %x ", i, list[i], val[list[i]]);
		if (i+1 < n)
		{
			if (ge(val[list[i+1]], val[list[i]]))
				fprintf(stderr, "OK");
			else
				fprintf(stderr, "BAD");
		}
		fprintf(stderr, "\n");
	}
#endif
}

static void
page_objects_dedupe(fz_context *ctx, page_objects *po)
{
	int i, j;
	int n = po->len-1;

	for (i = 0; i < n; i++)
	{
		if (po->object[i] == po->object[i+1])
			break;
	}
	j = i; /* j points to the last valid one */
	i++; /* i points to the first one we haven't looked at */
	for (; i < n; i++)
	{
		if (po->object[j] != po->object[i])
			po->object[++j] = po->object[i];
	}
	po->len = j+1;
}

static void
page_objects_list_sort_and_dedupe(fz_context *ctx, page_objects_list *pol)
{
	int i;
	int n = pol->len;

	for (i = 0; i < n; i++)
	{
		page_objects_sort(ctx, pol->page[i]);
		page_objects_dedupe(ctx, pol->page[i]);
	}
}

#ifdef DEBUG_LINEARIZATION
static void
page_objects_dump(pdf_write_state *opts)
{
	page_objects_list *pol = opts->page_object_lists;
	int i, j;

	for (i = 0; i < pol->len; i++)
	{
		page_objects *p = pol->page[i];
		fprintf(stderr, "Page %d\n", i+1);
		for (j = 0; j < p->len; j++)
		{
			int o = p->object[j];
			fprintf(stderr, "\tObject %d: use=%x\n", o, opts->use_list[o]);
		}
		fprintf(stderr, "Byte range=%d->%d\n", p->min_ofs, p->max_ofs);
		fprintf(stderr, "Number of objects=%d, Number of shared objects=%d\n", p->num_objects, p->num_shared);
		fprintf(stderr, "Page object number=%d\n", p->page_object_number);
	}
}

static void
objects_dump(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	int i;

	for (i=0; i < pdf_xref_len(ctx, doc); i++)
	{
		fprintf(stderr, "Object %d use=%x offset=%d\n", i, opts->use_list[i], (int)opts->ofs_list[i]);
	}
}
#endif

/*
 * Garbage collect objects not reachable from the trailer.
 */

/* Mark a reference. If it's been marked already, return NULL (as no further
 * processing is required). If it's not, return the resolved object so
 * that we can continue our recursive marking. If it's a duff reference
 * return the fact so that we can remove the reference at source.
 */
static pdf_obj *markref(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, pdf_obj *obj, int *duff)
{
	int num = pdf_to_num(ctx, obj);
	int xref_len = pdf_xref_len(ctx, doc);

	if (num <= 0 || num >= xref_len)
	{
		*duff = 1;
		return NULL;
	}
	expand_lists(ctx, opts, xref_len);
	*duff = 0;
	if (opts->use_list[num])
		return NULL;

	opts->use_list[num] = 1;

	/* Bake in /Length in stream objects */
	fz_try(ctx)
	{
		if (pdf_obj_num_is_stream(ctx, doc, num))
		{
			pdf_obj *len = pdf_dict_get(ctx, obj, PDF_NAME(Length));
			if (pdf_is_indirect(ctx, len))
			{
				int num2 = pdf_to_num(ctx, len);
				expand_lists(ctx, opts, num2+1);
				opts->use_list[num2] = 0;
				len = pdf_resolve_indirect(ctx, len);
				pdf_dict_put(ctx, obj, PDF_NAME(Length), len);
			}
		}
	}
	fz_catch(ctx)
	{
		/* Leave broken */
	}

	obj = pdf_resolve_indirect(ctx, obj);
	if (obj == NULL || pdf_is_null(ctx, obj))
	{
		*duff = 1;
		opts->use_list[num] = 0;
	}

	return obj;
}

#ifdef DEBUG_MARK_AND_SWEEP
static int depth = 0;

static
void indent()
{
	while (depth > 0)
	{
		int d  = depth;
		if (d > 16)
			d = 16;
		printf("%s", &"                "[16-d]);
		depth -= d;
	}
}
#define DEBUGGING_MARKING(A) do { A; } while (0)
#else
#define DEBUGGING_MARKING(A) do { } while (0)
#endif

/* Recursively mark an object. If any references found are duff, then
 * replace them with nulls. */
static int markobj(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, pdf_obj *obj)
{
	int i;

	DEBUGGING_MARKING(depth++);

	while (pdf_is_indirect(ctx, obj))
	{
		int duff;
		DEBUGGING_MARKING(indent(); printf("Marking object %d\n", pdf_to_num(ctx, obj)));
		obj = markref(ctx, doc, opts, obj, &duff);
		if (duff)
		{
			DEBUGGING_MARKING(depth--);
			return 1;
		}
	}

	if (pdf_is_dict(ctx, obj))
	{
		int n = pdf_dict_len(ctx, obj);
		for (i = 0; i < n; i++)
		{
			DEBUGGING_MARKING(indent(); printf("DICT[%d/%d] = %s\n", i, n, pdf_to_name(ctx, pdf_dict_get_key(ctx, obj, i))));
			if (markobj(ctx, doc, opts, pdf_dict_get_val(ctx, obj, i)))
				pdf_dict_put_val_null(ctx, obj, i);
		}
	}

	else if (pdf_is_array(ctx, obj))
	{
		int n = pdf_array_len(ctx, obj);
		for (i = 0; i < n; i++)
		{
			DEBUGGING_MARKING(indent(); printf("ARRAY[%d/%d]\n", i, n));
			if (markobj(ctx, doc, opts, pdf_array_get(ctx, obj, i)))
				pdf_array_put(ctx, obj, i, PDF_NULL);
		}
	}

	DEBUGGING_MARKING(depth--);

	return 0;
}

/*
 * Scan for and remove duplicate objects (slow)
 */

static void removeduplicateobjs(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	int num, other;
	int xref_len = pdf_xref_len(ctx, doc);

	expand_lists(ctx, opts, xref_len);
	for (num = 1; num < xref_len; num++)
	{
		/* Only compare an object to objects preceding it */
		for (other = 1; other < num; other++)
		{
			pdf_obj *a, *b;
			int newnum;

			if (num == other || num >= opts->list_len || !opts->use_list[num] || !opts->use_list[other])
				continue;

			/* TODO: resolve indirect references to see if we can omit them */

			a = pdf_get_xref_entry_no_null(ctx, doc, num)->obj;
			b = pdf_get_xref_entry_no_null(ctx, doc, other)->obj;
			if (opts->do_garbage >= 4)
			{
				if (pdf_objcmp_deep(ctx, a, b))
					continue;
			}
			else
			{
				if (pdf_objcmp(ctx, a, b))
					continue;
			}

			/* Keep the lowest numbered object */
			newnum = fz_mini(num, other);
			opts->renumber_map[num] = newnum;
			opts->renumber_map[other] = newnum;
			opts->rev_renumber_map[newnum] = num; /* Either will do */
			opts->use_list[fz_maxi(num, other)] = 0;

			/* One duplicate was found, do not look for another */
			break;
		}
	}
}

/*
 * Renumber objects sequentially so the xref is more compact
 *
 * This code assumes that any opts->renumber_map[n] <= n for all n.
 */

static void compactxref(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	int num, newnum;
	int xref_len = pdf_xref_len(ctx, doc);

	/*
	 * Update renumber_map in-place, clustering all used
	 * objects together at low object ids. Objects that
	 * already should be renumbered will have their new
	 * object ids be updated to reflect the compaction.
	 */

	if (xref_len > opts->list_len)
		expand_lists(ctx, opts, xref_len-1);

	newnum = 1;
	for (num = 1; num < xref_len; num++)
	{
		/* If it's not used, map it to zero */
		if (!opts->use_list[opts->renumber_map[num]])
		{
			opts->renumber_map[num] = 0;
		}
		/* If it's not moved, compact it. */
		else if (opts->renumber_map[num] == num)
		{
			opts->rev_renumber_map[newnum] = opts->rev_renumber_map[num];
			opts->renumber_map[num] = newnum++;
		}
		/* Otherwise it's used, and moved. We know that it must have
		 * moved down, so the place it's moved to will be in the right
		 * place already. */
		else
		{
			opts->renumber_map[num] = opts->renumber_map[opts->renumber_map[num]];
		}
	}
}

/*
 * Update indirect objects according to renumbering established when
 * removing duplicate objects and compacting the xref.
 */

static void renumberobj(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, pdf_obj *obj)
{
	int i;
	int xref_len = pdf_xref_len(ctx, doc);

	if (pdf_is_dict(ctx, obj))
	{
		int n = pdf_dict_len(ctx, obj);
		for (i = 0; i < n; i++)
		{
			pdf_obj *key = pdf_dict_get_key(ctx, obj, i);
			pdf_obj *val = pdf_dict_get_val(ctx, obj, i);
			if (pdf_is_indirect(ctx, val))
			{
				int o = pdf_to_num(ctx, val);
				if (o >= xref_len || o <= 0 || opts->renumber_map[o] == 0)
					val = PDF_NULL;
				else
					val = pdf_new_indirect(ctx, doc, opts->renumber_map[o], 0);
				pdf_dict_put_drop(ctx, obj, key, val);
			}
			else
			{
				renumberobj(ctx, doc, opts, val);
			}
		}
	}

	else if (pdf_is_array(ctx, obj))
	{
		int n = pdf_array_len(ctx, obj);
		for (i = 0; i < n; i++)
		{
			pdf_obj *val = pdf_array_get(ctx, obj, i);
			if (pdf_is_indirect(ctx, val))
			{
				int o = pdf_to_num(ctx, val);
				if (o >= xref_len || o <= 0 || opts->renumber_map[o] == 0)
					val = PDF_NULL;
				else
					val = pdf_new_indirect(ctx, doc, opts->renumber_map[o], 0);
				pdf_array_put_drop(ctx, obj, i, val);
			}
			else
			{
				renumberobj(ctx, doc, opts, val);
			}
		}
	}
}

static void renumberobjs(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	pdf_xref_entry *newxref = NULL;
	int newlen;
	int num;
	int *new_use_list;
	int xref_len = pdf_xref_len(ctx, doc);

	new_use_list = fz_calloc(ctx, pdf_xref_len(ctx, doc)+3, sizeof(int));

	fz_var(newxref);
	fz_try(ctx)
	{
		/* Apply renumber map to indirect references in all objects in xref */
		renumberobj(ctx, doc, opts, pdf_trailer(ctx, doc));
		for (num = 0; num < xref_len; num++)
		{
			pdf_obj *obj;
			int to = opts->renumber_map[num];

			/* If object is going to be dropped, don't bother renumbering */
			if (to == 0)
				continue;

			obj = pdf_get_xref_entry_no_null(ctx, doc, num)->obj;

			if (pdf_is_indirect(ctx, obj))
			{
				obj = pdf_new_indirect(ctx, doc, to, 0);
				fz_try(ctx)
					pdf_update_object(ctx, doc, num, obj);
				fz_always(ctx)
					pdf_drop_obj(ctx, obj);
				fz_catch(ctx)
					fz_rethrow(ctx);
			}
			else
			{
				renumberobj(ctx, doc, opts, obj);
			}
		}

		/* Create new table for the reordered, compacted xref */
		newxref = Memento_label(fz_malloc_array(ctx, xref_len + 3, pdf_xref_entry), "pdf_xref_entries");
		newxref[0] = *pdf_get_xref_entry_no_null(ctx, doc, 0);

		/* Move used objects into the new compacted xref */
		newlen = 0;
		for (num = 1; num < xref_len; num++)
		{
			if (opts->use_list[num])
			{
				pdf_xref_entry *e;
				if (newlen < opts->renumber_map[num])
					newlen = opts->renumber_map[num];
				e = pdf_get_xref_entry_no_null(ctx, doc, num);
				newxref[opts->renumber_map[num]] = *e;
				if (e->obj)
					pdf_set_obj_parent(ctx, e->obj, opts->renumber_map[num]);
				e->obj = NULL;
				e->stm_buf = NULL;
				new_use_list[opts->renumber_map[num]] = opts->use_list[num];
			}
			else
			{
				pdf_xref_entry *e = pdf_get_xref_entry_no_null(ctx, doc, num);
				pdf_drop_obj(ctx, e->obj);
				e->obj = NULL;
				fz_drop_buffer(ctx, e->stm_buf);
				e->stm_buf = NULL;
			}
		}

		pdf_replace_xref(ctx, doc, newxref, newlen + 1);
		newxref = NULL;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, newxref);
		fz_free(ctx, new_use_list);
		fz_rethrow(ctx);
	}
	fz_free(ctx, opts->use_list);
	opts->use_list = new_use_list;

	for (num = 1; num < xref_len; num++)
	{
		opts->renumber_map[num] = num;
	}
}

static void page_objects_list_renumber(pdf_write_state *opts)
{
	int i, j;

	for (i = 0; i < opts->page_object_lists->len; i++)
	{
		page_objects *po = opts->page_object_lists->page[i];
		for (j = 0; j < po->len; j++)
		{
			po->object[j] = opts->renumber_map[po->object[j]];
		}
		po->page_object_number = opts->renumber_map[po->page_object_number];
	}
}

static void
swap_indirect_obj(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, pdf_obj **obj)
{
	pdf_obj *o = pdf_new_indirect(ctx, doc, opts->renumber_map[pdf_to_num(ctx, *obj)], 0);

	pdf_drop_obj(ctx, *obj);
	*obj = o;
}

static void
renumber_pages(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	fz_page *page;

	for (page = doc->super.open; page != NULL; page = page->next)
	{
		pdf_page *ppage = (pdf_page *)page;
		pdf_annot *annot;
		swap_indirect_obj(ctx, doc, opts, &ppage->obj);

		for (annot = ppage->annots; annot != NULL; annot = annot->next)
			swap_indirect_obj(ctx, doc, opts, &annot->obj);
		for (annot = ppage->widgets; annot != NULL; annot = annot->next)
			swap_indirect_obj(ctx, doc, opts, &annot->obj);
	}
}

static void
mark_all(fz_context *ctx, pdf_document *doc, pdf_mark_list *list, pdf_write_state *opts, pdf_obj *val, int flag, int page)
{
	if (pdf_mark_list_push(ctx, list, val))
		return;

	if (pdf_is_indirect(ctx, val))
	{
		int num = pdf_to_num(ctx, val);
		int bits = flag;
		if (num >= opts->list_len)
			expand_lists(ctx, opts, num);
		if (page >= 0)
			page_objects_list_insert(ctx, opts, page, num);
		if (opts->use_list[num] & USE_PAGE_MASK)
			/* Already used */
			bits = USE_SHARED;
		if ((opts->use_list[num] | bits) == opts->use_list[num])
		{
			/* Been here already */
			pdf_mark_list_pop(ctx, list);
			return;
		}
		opts->use_list[num] |= bits;
	}

	if (pdf_is_dict(ctx, val))
	{
		int i, n;
		n = pdf_dict_len(ctx, val);

		for (i = 0; i < n; i++)
		{
			pdf_obj *v = pdf_dict_get_val(ctx, val, i);
			pdf_obj *type = pdf_dict_get(ctx, v, PDF_NAME(Type));

			/* Don't walk through the Page tree, or direct to a page. */
			if (pdf_name_eq(ctx, PDF_NAME(Pages), type) || pdf_name_eq(ctx, PDF_NAME(Page), type))
				continue;

			mark_all(ctx, doc, list, opts, v, flag, page);
		}
	}
	else if (pdf_is_array(ctx, val))
	{
		int i, n = pdf_array_len(ctx, val);

		for (i = 0; i < n; i++)
		{
			pdf_obj *v = pdf_array_get(ctx, val, i);
			pdf_obj *type = pdf_dict_get(ctx, v, PDF_NAME(Type));

			/* Don't walk through the Page tree, or direct to a page. */
			if (pdf_name_eq(ctx, PDF_NAME(Pages), type) || pdf_name_eq(ctx, PDF_NAME(Page), type))
				continue;

			mark_all(ctx, doc, list, opts, v, flag, page);
		}
	}
	pdf_mark_list_pop(ctx, list);
}

static int
mark_pages(fz_context *ctx, pdf_document *doc, pdf_mark_list *list, pdf_write_state *opts, pdf_obj *val, int pagenum)
{
	if (pdf_mark_list_push(ctx, list, val))
		return pagenum;

	if (pdf_is_dict(ctx, val))
	{
		if (pdf_name_eq(ctx, PDF_NAME(Page), pdf_dict_get(ctx, val, PDF_NAME(Type))))
		{
			int num = pdf_to_num(ctx, val);
			pdf_mark_list_pop(ctx, list);

			mark_all(ctx, doc, list, opts, val, pagenum == 0 ? USE_PAGE1 : (pagenum<<USE_PAGE_SHIFT), pagenum);
			page_objects_list_set_page_object(ctx, opts, pagenum, num);
			pagenum++;
			opts->use_list[num] |= USE_PAGE_OBJECT;
			return pagenum;
		}
		else
		{
			int i, n = pdf_dict_len(ctx, val);

			for (i = 0; i < n; i++)
			{
				pdf_obj *key = pdf_dict_get_key(ctx, val, i);
				pdf_obj *obj = pdf_dict_get_val(ctx, val, i);

				if (pdf_name_eq(ctx, PDF_NAME(Kids), key))
					pagenum = mark_pages(ctx, doc, list, opts, obj, pagenum);
				else
					mark_all(ctx, doc, list, opts, obj, USE_CATALOGUE, -1);
			}

			if (pdf_is_indirect(ctx, val))
			{
				int num = pdf_to_num(ctx, val);
				opts->use_list[num] |= USE_CATALOGUE;
			}
		}
	}
	else if (pdf_is_array(ctx, val))
	{
		int i, n = pdf_array_len(ctx, val);

		for (i = 0; i < n; i++)
		{
			pagenum = mark_pages(ctx, doc, list, opts, pdf_array_get(ctx, val, i), pagenum);
		}
		if (pdf_is_indirect(ctx, val))
		{
			int num = pdf_to_num(ctx, val);
			opts->use_list[num] |= USE_CATALOGUE;
		}
	}
	pdf_mark_list_pop(ctx, list);

	return pagenum;
}

static void
mark_root(fz_context *ctx, pdf_document *doc, pdf_mark_list *list, pdf_write_state *opts, pdf_obj *dict)
{
	int i, n = pdf_dict_len(ctx, dict);

	if (pdf_mark_list_push(ctx, list, dict))
		return;

	if (pdf_is_indirect(ctx, dict))
	{
		int num = pdf_to_num(ctx, dict);
		opts->use_list[num] |= USE_CATALOGUE;
	}

	for (i = 0; i < n; i++)
	{
		pdf_obj *key = pdf_dict_get_key(ctx, dict, i);
		pdf_obj *val = pdf_dict_get_val(ctx, dict, i);

		if (pdf_name_eq(ctx, PDF_NAME(Pages), key))
			opts->page_count = mark_pages(ctx, doc, list, opts, val, 0);
		else if (pdf_name_eq(ctx, PDF_NAME(Names), key))
			mark_all(ctx, doc, list, opts, val, USE_OTHER_OBJECTS, -1);
		else if (pdf_name_eq(ctx, PDF_NAME(Dests), key))
			mark_all(ctx, doc, list, opts, val, USE_OTHER_OBJECTS, -1);
		else if (pdf_name_eq(ctx, PDF_NAME(Outlines), key))
		{
			int section;
			/* Look at PageMode to decide whether to
			 * USE_OTHER_OBJECTS or USE_PAGE1 here. */
			if (pdf_name_eq(ctx, pdf_dict_get(ctx, dict, PDF_NAME(PageMode)), PDF_NAME(UseOutlines)))
				section = USE_PAGE1;
			else
				section = USE_OTHER_OBJECTS;
			mark_all(ctx, doc, list, opts, val, section, -1);
		}
		else
			mark_all(ctx, doc, list, opts, val, USE_CATALOGUE, -1);
	}
	pdf_mark_list_pop(ctx, list);
}

static void
mark_trailer(fz_context *ctx, pdf_document *doc, pdf_mark_list *list, pdf_write_state *opts, pdf_obj *dict)
{
	int i, n = pdf_dict_len(ctx, dict);

	if (pdf_mark_list_push(ctx, list, dict))
		return;

	for (i = 0; i < n; i++)
	{
		pdf_obj *key = pdf_dict_get_key(ctx, dict, i);
		pdf_obj *val = pdf_dict_get_val(ctx, dict, i);

		if (pdf_name_eq(ctx, PDF_NAME(Root), key))
			mark_root(ctx, doc, list, opts, val);
		else
			mark_all(ctx, doc, list, opts, val, USE_CATALOGUE, -1);
	}
	pdf_mark_list_pop(ctx, list);
}

static void
add_linearization_objs(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	pdf_obj *params_obj = NULL;
	pdf_obj *params_ref = NULL;
	pdf_obj *hint_obj = NULL;
	pdf_obj *hint_ref = NULL;
	pdf_obj *o;
	int params_num, hint_num;

	fz_var(params_obj);
	fz_var(params_ref);
	fz_var(hint_obj);
	fz_var(hint_ref);

	fz_try(ctx)
	{
		pdf_xref_entry *xe;

		/* Linearization params */
		params_obj = pdf_new_dict(ctx, doc, 10);
		params_ref = pdf_add_object(ctx, doc, params_obj);
		params_num = pdf_to_num(ctx, params_ref);

		opts->use_list[params_num] = USE_PARAMS;
		opts->renumber_map[params_num] = params_num;
		opts->rev_renumber_map[params_num] = params_num;
		opts->gen_list[params_num] = 0;
		pdf_dict_put_real(ctx, params_obj, PDF_NAME(Linearized), 1.0f);
		opts->linear_l = pdf_new_int(ctx, INT_MIN);
		pdf_dict_put(ctx, params_obj, PDF_NAME(L), opts->linear_l);
		opts->linear_h0 = pdf_new_int(ctx, INT_MIN);
		o = pdf_new_array(ctx, doc, 2);
		pdf_dict_put_drop(ctx, params_obj, PDF_NAME(H), o);
		pdf_array_push(ctx, o, opts->linear_h0);
		opts->linear_h1 = pdf_new_int(ctx, INT_MIN);
		pdf_array_push(ctx, o, opts->linear_h1);
		opts->linear_o = pdf_new_int(ctx, INT_MIN);
		pdf_dict_put(ctx, params_obj, PDF_NAME(O), opts->linear_o);
		opts->linear_e = pdf_new_int(ctx, INT_MIN);
		pdf_dict_put(ctx, params_obj, PDF_NAME(E), opts->linear_e);
		opts->linear_n = pdf_new_int(ctx, INT_MIN);
		pdf_dict_put(ctx, params_obj, PDF_NAME(N), opts->linear_n);
		opts->linear_t = pdf_new_int(ctx, INT_MIN);
		pdf_dict_put(ctx, params_obj, PDF_NAME(T), opts->linear_t);

		/* Primary hint stream */
		hint_obj = pdf_new_dict(ctx, doc, 10);
		hint_ref = pdf_add_object(ctx, doc, hint_obj);
		hint_num = pdf_to_num(ctx, hint_ref);

		opts->hint_object_num = hint_num;
		opts->use_list[hint_num] = USE_HINTS;
		opts->renumber_map[hint_num] = hint_num;
		opts->rev_renumber_map[hint_num] = hint_num;
		opts->gen_list[hint_num] = 0;
		pdf_dict_put_int(ctx, hint_obj, PDF_NAME(P), 0);
		opts->hints_s = pdf_new_int(ctx, INT_MIN);
		pdf_dict_put(ctx, hint_obj, PDF_NAME(S), opts->hints_s);
		/* FIXME: Do we have thumbnails? Do a T entry */
		/* FIXME: Do we have outlines? Do an O entry */
		/* FIXME: Do we have article threads? Do an A entry */
		/* FIXME: Do we have named destinations? Do a E entry */
		/* FIXME: Do we have interactive forms? Do a V entry */
		/* FIXME: Do we have document information? Do an I entry */
		/* FIXME: Do we have logical structure hierarchy? Do a C entry */
		/* FIXME: Do L, Page Label hint table */
		pdf_dict_put(ctx, hint_obj, PDF_NAME(Filter), PDF_NAME(FlateDecode));
		opts->hints_length = pdf_new_int(ctx, INT_MIN);
		pdf_dict_put(ctx, hint_obj, PDF_NAME(Length), opts->hints_length);
		xe = pdf_get_xref_entry_no_null(ctx, doc, hint_num);
		xe->stm_ofs = 0;
		/* Empty stream, required so that we write the object as
		 * a stream during the first pass. Without this, offsets
		 * for the xref will be wrong. */
		xe->stm_buf = fz_new_buffer(ctx, 1);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, params_obj);
		pdf_drop_obj(ctx, params_ref);
		pdf_drop_obj(ctx, hint_ref);
		pdf_drop_obj(ctx, hint_obj);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
lpr_inherit_res_contents(fz_context *ctx, pdf_obj *res, pdf_obj *dict, pdf_obj *text)
{
	pdf_obj *o, *r;
	int i, n;

	/* If the parent node doesn't have an entry of this type, give up. */
	o = pdf_dict_get(ctx, dict, text);
	if (!o)
		return;

	/* If the resources dict we are building doesn't have an entry of this
	 * type yet, then just copy it (ensuring it's not a reference) */
	r = pdf_dict_get(ctx, res, text);
	if (r == NULL)
	{
		o = pdf_resolve_indirect(ctx, o);
		if (pdf_is_dict(ctx, o))
			o = pdf_copy_dict(ctx, o);
		else if (pdf_is_array(ctx, o))
			o = pdf_copy_array(ctx, o);
		else
			o = NULL;
		if (o)
			pdf_dict_put_drop(ctx, res, text, o);
		return;
	}

	/* Otherwise we need to merge o into r */
	if (pdf_is_dict(ctx, o))
	{
		n = pdf_dict_len(ctx, o);
		for (i = 0; i < n; i++)
		{
			pdf_obj *key = pdf_dict_get_key(ctx, o, i);
			pdf_obj *val = pdf_dict_get_val(ctx, o, i);

			if (pdf_dict_get(ctx, r, key))
				continue;
			pdf_dict_put(ctx, r, key, val);
		}
	}
}

static void
lpr_inherit_res(fz_context *ctx, pdf_obj *node, int depth, pdf_obj *dict)
{
	while (1)
	{
		pdf_obj *o;

		node = pdf_dict_get(ctx, node, PDF_NAME(Parent));
		depth--;
		if (!node || depth < 0)
			break;

		o = pdf_dict_get(ctx, node, PDF_NAME(Resources));
		if (o)
		{
			lpr_inherit_res_contents(ctx, dict, o, PDF_NAME(ExtGState));
			lpr_inherit_res_contents(ctx, dict, o, PDF_NAME(ColorSpace));
			lpr_inherit_res_contents(ctx, dict, o, PDF_NAME(Pattern));
			lpr_inherit_res_contents(ctx, dict, o, PDF_NAME(Shading));
			lpr_inherit_res_contents(ctx, dict, o, PDF_NAME(XObject));
			lpr_inherit_res_contents(ctx, dict, o, PDF_NAME(Font));
			lpr_inherit_res_contents(ctx, dict, o, PDF_NAME(ProcSet));
			lpr_inherit_res_contents(ctx, dict, o, PDF_NAME(Properties));
		}
	}
}

static pdf_obj *
lpr_inherit(fz_context *ctx, pdf_obj *node, char *text, int depth)
{
	do
	{
		pdf_obj *o = pdf_dict_gets(ctx, node, text);

		if (o)
			return pdf_resolve_indirect(ctx, o);
		node = pdf_dict_get(ctx, node, PDF_NAME(Parent));
		depth--;
	}
	while (depth >= 0 && node);

	return NULL;
}

static int
lpr(fz_context *ctx, pdf_document *doc, pdf_mark_list *list, pdf_obj *node, int depth, int page)
{
	pdf_obj *kids;
	pdf_obj *o = NULL;
	int i, n;

	if (pdf_mark_list_push(ctx, list, node))
		return page;

	fz_var(o);

	fz_try(ctx)
	{
		if (pdf_name_eq(ctx, PDF_NAME(Page), pdf_dict_get(ctx, node, PDF_NAME(Type))))
		{
			pdf_obj *r; /* r is deliberately not cleaned up */

			/* Copy resources down to the child */
			o = pdf_keep_obj(ctx, pdf_dict_get(ctx, node, PDF_NAME(Resources)));
			if (!o)
			{
				o = pdf_keep_obj(ctx, pdf_new_dict(ctx, doc, 2));
				pdf_dict_put(ctx, node, PDF_NAME(Resources), o);
			}
			lpr_inherit_res(ctx, node, depth, o);
			r = lpr_inherit(ctx, node, "MediaBox", depth);
			if (r)
				pdf_dict_put(ctx, node, PDF_NAME(MediaBox), r);
			r = lpr_inherit(ctx, node, "CropBox", depth);
			if (r)
				pdf_dict_put(ctx, node, PDF_NAME(CropBox), r);
			r = lpr_inherit(ctx, node, "BleedBox", depth);
			if (r)
				pdf_dict_put(ctx, node, PDF_NAME(BleedBox), r);
			r = lpr_inherit(ctx, node, "TrimBox", depth);
			if (r)
				pdf_dict_put(ctx, node, PDF_NAME(TrimBox), r);
			r = lpr_inherit(ctx, node, "ArtBox", depth);
			if (r)
				pdf_dict_put(ctx, node, PDF_NAME(ArtBox), r);
			r = lpr_inherit(ctx, node, "Rotate", depth);
			if (r)
				pdf_dict_put(ctx, node, PDF_NAME(Rotate), r);
			page++;
		}
		else
		{
			kids = pdf_dict_get(ctx, node, PDF_NAME(Kids));
			n = pdf_array_len(ctx, kids);
			for(i = 0; i < n; i++)
			{
				page = lpr(ctx, doc, list, pdf_array_get(ctx, kids, i), depth+1, page);
			}
			pdf_dict_del(ctx, node, PDF_NAME(Resources));
			pdf_dict_del(ctx, node, PDF_NAME(MediaBox));
			pdf_dict_del(ctx, node, PDF_NAME(CropBox));
			pdf_dict_del(ctx, node, PDF_NAME(BleedBox));
			pdf_dict_del(ctx, node, PDF_NAME(TrimBox));
			pdf_dict_del(ctx, node, PDF_NAME(ArtBox));
			pdf_dict_del(ctx, node, PDF_NAME(Rotate));
		}
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, o);
	fz_catch(ctx)
		fz_rethrow(ctx);

	pdf_mark_list_pop(ctx, list);

	return page;
}

static void
pdf_localise_page_resources(fz_context *ctx, pdf_document *doc, pdf_mark_list *list)
{
	if (doc->resources_localised)
		return;

	lpr(ctx, doc, list, pdf_dict_getl(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root), PDF_NAME(Pages), NULL), 0, 0);

	doc->resources_localised = 1;
}

static void
linearize(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	int i;
	int n = pdf_xref_len(ctx, doc) + 2;
	int *reorder;
	int *rev_renumber_map;
	pdf_mark_list list;

	pdf_mark_list_init(ctx, &list);
	opts->page_object_lists = page_objects_list_create(ctx);

	/* Ensure that every page has local references of its resources */
	fz_try(ctx)
	{
		/* FIXME: We could 'thin' the resources according to what is actually
		 * required for each page, but this would require us to run the page
		 * content streams. */
		pdf_localise_page_resources(ctx, doc, &list);

		/* Walk the objects for each page, marking which ones are used, where */
		memset(opts->use_list, 0, n * sizeof(int));
		mark_trailer(ctx, doc, &list, opts, pdf_trailer(ctx, doc));
	}
	fz_always(ctx)
		pdf_mark_list_free(ctx, &list);
	fz_catch(ctx)
		fz_rethrow(ctx);

	/* Add new objects required for linearization */
	add_linearization_objs(ctx, doc, opts);

#ifdef DEBUG_WRITING
	fprintf(stderr, "Usage calculated:\n");
	for (i=0; i < pdf_xref_len(ctx, doc); i++)
	{
		fprintf(stderr, "%d: use=%d\n", i, opts->use_list[i]);
	}
#endif

	/* Allocate/init the structures used for renumbering the objects */
	reorder = fz_calloc(ctx, n, sizeof(int));
	rev_renumber_map = fz_calloc(ctx, n, sizeof(int));
	for (i = 0; i < n; i++)
	{
		reorder[i] = i;
	}

	/* Heap sort the reordering */
	heap_sort(reorder+1, n-1, opts->use_list, &order_ge);

#ifdef DEBUG_WRITING
	fprintf(stderr, "Reordered:\n");
	for (i=1; i < pdf_xref_len(ctx, doc); i++)
	{
		fprintf(stderr, "%d: use=%d\n", i, opts->use_list[reorder[i]]);
	}
#endif

	/* Find the split point */
	for (i = 1; (opts->use_list[reorder[i]] & USE_PARAMS) == 0; i++) {}
	opts->start = i;

	/* Roll the reordering into the renumber_map */
	for (i = 0; i < n; i++)
	{
		opts->renumber_map[reorder[i]] = i;
		rev_renumber_map[i] = opts->rev_renumber_map[reorder[i]];
	}
	fz_free(ctx, opts->rev_renumber_map);
	opts->rev_renumber_map = rev_renumber_map;
	fz_free(ctx, reorder);

	/* Apply the renumber_map */
	page_objects_list_renumber(opts);
	renumberobjs(ctx, doc, opts);
	renumber_pages(ctx, doc, opts);

	page_objects_list_sort_and_dedupe(ctx, opts->page_object_lists);
}

static void
update_linearization_params(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	int64_t offset;
	pdf_set_int(ctx, opts->linear_l, opts->file_len);
	/* Primary hint stream offset (of object, not stream!) */
	pdf_set_int(ctx, opts->linear_h0, opts->ofs_list[pdf_xref_len(ctx, doc)-1]);
	/* Primary hint stream length (of object, not stream!) */
	offset = (opts->start == 1 ? opts->main_xref_offset : opts->ofs_list[1] + opts->hintstream_len);
	pdf_set_int(ctx, opts->linear_h1, offset - opts->ofs_list[pdf_xref_len(ctx, doc)-1]);
	/* Object number of first pages page object (the first object of page 0) */
	pdf_set_int(ctx, opts->linear_o, opts->page_object_lists->page[0]->object[0]);
	/* Offset of end of first page (first page is followed by primary
	 * hint stream (object n-1) then remaining pages (object 1...). The
	 * primary hint stream counts as part of the first pages data, I think.
	 */
	offset = (opts->start == 1 ? opts->main_xref_offset : opts->ofs_list[1] + opts->hintstream_len);
	pdf_set_int(ctx, opts->linear_e, offset);
	/* Number of pages in document */
	pdf_set_int(ctx, opts->linear_n, opts->page_count);
	/* Offset of first entry in main xref table */
	pdf_set_int(ctx, opts->linear_t, opts->first_xref_entry_offset + opts->hintstream_len);
	/* Offset of shared objects hint table in the primary hint stream */
	pdf_set_int(ctx, opts->hints_s, opts->hints_shared_offset);
	/* Primary hint stream length */
	pdf_set_int(ctx, opts->hints_length, opts->hintstream_len);
}

/*
 * Make sure we have loaded objects from object streams.
 */

static void preloadobjstms(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *obj;
	int num;

	/* xref_len may change due to repair, so check it every iteration */
	for (num = 0; num < pdf_xref_len(ctx, doc); num++)
	{
		if (pdf_get_xref_entry_no_null(ctx, doc, num)->type == 'o')
		{
			obj = pdf_load_object(ctx, doc, num);
			pdf_drop_obj(ctx, obj);
		}
	}
}

/*
 * Save streams and objects to the output
 */

static int is_bitmap_stream(fz_context *ctx, pdf_obj *obj, size_t len, int *w, int *h)
{
	pdf_obj *bpc;
	pdf_obj *cs;
	int stride;
	if (pdf_dict_get(ctx, obj, PDF_NAME(Subtype)) != PDF_NAME(Image))
		return 0;
	*w = pdf_dict_get_int(ctx, obj, PDF_NAME(Width));
	*h = pdf_dict_get_int(ctx, obj, PDF_NAME(Height));
	stride = (*w + 7) >> 3;
	if ((size_t)stride * (*h) != len)
		return 0;
	if (pdf_dict_get_bool(ctx, obj, PDF_NAME(ImageMask)))
	{
		return 1;
	}
	else
	{
		bpc = pdf_dict_get(ctx, obj, PDF_NAME(BitsPerComponent));
		if (!pdf_is_int(ctx, bpc))
			return 0;
		if (pdf_to_int(ctx, bpc) != 1)
			return 0;
		cs = pdf_dict_get(ctx, obj, PDF_NAME(ColorSpace));
		if (!pdf_name_eq(ctx, cs, PDF_NAME(DeviceGray)))
			return 0;
		return 1;
	}
}

static inline int isbinary(int c)
{
	if (c == '\n' || c == '\r' || c == '\t')
		return 0;
	return c < 32 || c > 127;
}

static int isbinarystream(fz_context *ctx, const unsigned char *data, size_t len)
{
	size_t i;
	for (i = 0; i < len; i++)
		if (isbinary(data[i]))
			return 1;
	return 0;
}

static fz_buffer *hexbuf(fz_context *ctx, const unsigned char *p, size_t n)
{
	static const char hex[17] = "0123456789abcdef";
	int x = 0;
	size_t len = n * 2 + (n / 32) + 1;
	unsigned char *data = Memento_label(fz_malloc(ctx, len), "hexbuf");
	fz_buffer *buf = fz_new_buffer_from_data(ctx, data, len);

	while (n--)
	{
		*data++ = hex[*p >> 4];
		*data++ = hex[*p & 15];
		if (++x == 32)
		{
			*data++ = '\n';
			x = 0;
		}
		p++;
	}

	*data++ = '>';

	return buf;
}

static void addhexfilter(fz_context *ctx, pdf_document *doc, pdf_obj *dict)
{
	pdf_obj *f, *dp, *newf, *newdp;

	newf = newdp = NULL;
	f = pdf_dict_get(ctx, dict, PDF_NAME(Filter));
	dp = pdf_dict_get(ctx, dict, PDF_NAME(DecodeParms));

	fz_var(newf);
	fz_var(newdp);

	fz_try(ctx)
	{
		if (pdf_is_name(ctx, f))
		{
			newf = pdf_new_array(ctx, doc, 2);
			pdf_array_push(ctx, newf, PDF_NAME(ASCIIHexDecode));
			pdf_array_push(ctx, newf, f);
			f = newf;
			if (pdf_is_dict(ctx, dp))
			{
				newdp = pdf_new_array(ctx, doc, 2);
				pdf_array_push(ctx, newdp, PDF_NULL);
				pdf_array_push(ctx, newdp, dp);
				dp = newdp;
			}
		}
		else if (pdf_is_array(ctx, f))
		{
			pdf_array_insert(ctx, f, PDF_NAME(ASCIIHexDecode), 0);
			if (pdf_is_array(ctx, dp))
				pdf_array_insert(ctx, dp, PDF_NULL, 0);
		}
		else
			f = PDF_NAME(ASCIIHexDecode);

		pdf_dict_put(ctx, dict, PDF_NAME(Filter), f);
		if (dp)
			pdf_dict_put(ctx, dict, PDF_NAME(DecodeParms), dp);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, newf);
		pdf_drop_obj(ctx, newdp);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static fz_buffer *deflatebuf(fz_context *ctx, const unsigned char *p, size_t n)
{
	fz_buffer *buf;
	uLongf csize;
	int t;
	uLong longN = (uLong)n;
	unsigned char *data;
	size_t cap;

	if (n != (size_t)longN)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Buffer too large to deflate");

	cap = compressBound(longN);
	data = Memento_label(fz_malloc(ctx, cap), "pdf_write_deflate");
	buf = fz_new_buffer_from_data(ctx, data, cap);
	csize = (uLongf)cap;
	t = compress(data, &csize, p, longN);
	if (t != Z_OK)
	{
		fz_drop_buffer(ctx, buf);
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot deflate buffer");
	}
	fz_resize_buffer(ctx, buf, csize);
	return buf;
}

static int striphexfilter(fz_context *ctx, pdf_document *doc, pdf_obj *dict)
{
	pdf_obj *f, *dp;
	int is_hex = 0;

	f = pdf_dict_get(ctx, dict, PDF_NAME(Filter));
	dp = pdf_dict_get(ctx, dict, PDF_NAME(DecodeParms));

	if (pdf_is_array(ctx, f))
	{
		/* Remove ASCIIHexDecode from head of filter list */
		if (pdf_array_get(ctx, f, 0) == PDF_NAME(ASCIIHexDecode))
		{
			is_hex = 1;
			pdf_array_delete(ctx, f, 0);
			if (pdf_is_array(ctx, dp))
				pdf_array_delete(ctx, dp, 0);
		}
		/* Unpack array if only one filter remains */
		if (pdf_array_len(ctx, f) == 1)
		{
			f = pdf_array_get(ctx, f, 0);
			pdf_dict_put(ctx, dict, PDF_NAME(Filter), f);
			if (dp)
			{
				dp = pdf_array_get(ctx, dp, 0);
				pdf_dict_put(ctx, dict, PDF_NAME(DecodeParms), dp);
			}
		}
		/* Remove array if no filters remain */
		else if (pdf_array_len(ctx, f) == 0)
		{
			pdf_dict_del(ctx, dict, PDF_NAME(Filter));
			pdf_dict_del(ctx, dict, PDF_NAME(DecodeParms));
		}
	}
	else if (f == PDF_NAME(ASCIIHexDecode))
	{
		is_hex = 1;
		pdf_dict_del(ctx, dict, PDF_NAME(Filter));
		pdf_dict_del(ctx, dict, PDF_NAME(DecodeParms));
	}

	return is_hex;
}

static fz_buffer *unhexbuf(fz_context *ctx, const unsigned char *p, size_t n)
{
	fz_stream *mstm = NULL;
	fz_stream *xstm = NULL;
	fz_buffer *out = NULL;
	fz_var(mstm);
	fz_var(xstm);
	fz_try(ctx)
	{
		mstm = fz_open_memory(ctx, p, n);
		xstm = fz_open_ahxd(ctx, mstm);
		out = fz_read_all(ctx, xstm, n/2);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, xstm);
		fz_drop_stream(ctx, mstm);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
	return out;
}

static void write_data(fz_context *ctx, void *arg, const unsigned char *data, size_t len)
{
	fz_write_data(ctx, (fz_output *)arg, data, len);
}

static void copystream(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, pdf_obj *obj_orig, int num, int gen, int do_deflate, int unenc)
{
	fz_buffer *tmp_unhex = NULL, *tmp_comp = NULL, *tmp_hex = NULL, *buf = NULL;
	pdf_obj *obj = NULL;
	pdf_obj *dp;
	size_t len;
	unsigned char *data;
	int w, h;

	fz_var(buf);
	fz_var(tmp_comp);
	fz_var(tmp_hex);
	fz_var(obj);

	fz_try(ctx)
	{
		buf = pdf_load_raw_stream_number(ctx, doc, num);
		obj = pdf_copy_dict(ctx, obj_orig);

		len = fz_buffer_storage(ctx, buf, &data);

		if (do_deflate && striphexfilter(ctx, doc, obj))
		{
			tmp_unhex = unhexbuf(ctx, data, len);
			len = fz_buffer_storage(ctx, tmp_unhex, &data);
		}

		if (do_deflate && !pdf_dict_get(ctx, obj, PDF_NAME(Filter)))
		{
			if (is_bitmap_stream(ctx, obj, len, &w, &h))
			{
				tmp_comp = fz_compress_ccitt_fax_g4(ctx, data, w, h);
				pdf_dict_put(ctx, obj, PDF_NAME(Filter), PDF_NAME(CCITTFaxDecode));
				dp = pdf_dict_put_dict(ctx, obj, PDF_NAME(DecodeParms), 1);
				pdf_dict_put_int(ctx, dp, PDF_NAME(K), -1);
				pdf_dict_put_int(ctx, dp, PDF_NAME(Columns), w);
			}
			else
			{
				tmp_comp = deflatebuf(ctx, data, len);
				pdf_dict_put(ctx, obj, PDF_NAME(Filter), PDF_NAME(FlateDecode));
			}
			len = fz_buffer_storage(ctx, tmp_comp, &data);
		}

		if (opts->do_ascii && isbinarystream(ctx, data, len))
		{
			tmp_hex = hexbuf(ctx, data, len);
			len = fz_buffer_storage(ctx, tmp_hex, &data);
			addhexfilter(ctx, doc, obj);
		}

		fz_write_printf(ctx, opts->out, "%d %d obj\n", num, gen);

		if (unenc)
		{
			pdf_dict_put_int(ctx, obj, PDF_NAME(Length), len);
			pdf_print_obj(ctx, opts->out, obj, opts->do_tight, opts->do_ascii);
			fz_write_string(ctx, opts->out, "\nstream\n");
			fz_write_data(ctx, opts->out, data, len);
		}
		else
		{
			pdf_dict_put_int(ctx, obj, PDF_NAME(Length), pdf_encrypted_len(ctx, opts->crypt, num, gen, len));
			pdf_print_encrypted_obj(ctx, opts->out, obj, opts->do_tight, opts->do_ascii, opts->crypt, num, gen);
			fz_write_string(ctx, opts->out, "\nstream\n");
			pdf_encrypt_data(ctx, opts->crypt, num, gen, write_data, opts->out, data, len);
		}

		fz_write_string(ctx, opts->out, "\nendstream\nendobj\n\n");
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, tmp_unhex);
		fz_drop_buffer(ctx, tmp_hex);
		fz_drop_buffer(ctx, tmp_comp);
		fz_drop_buffer(ctx, buf);
		pdf_drop_obj(ctx, obj);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void expandstream(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, pdf_obj *obj_orig, int num, int gen, int do_deflate, int unenc)
{
	fz_buffer *buf = NULL, *tmp_comp = NULL, *tmp_hex = NULL;
	pdf_obj *obj = NULL;
	pdf_obj *dp;
	size_t len;
	unsigned char *data;
	int w, h;

	fz_var(buf);
	fz_var(tmp_comp);
	fz_var(tmp_hex);
	fz_var(obj);

	fz_try(ctx)
	{
		buf = pdf_load_stream_number(ctx, doc, num);
		obj = pdf_copy_dict(ctx, obj_orig);
		pdf_dict_del(ctx, obj, PDF_NAME(Filter));
		pdf_dict_del(ctx, obj, PDF_NAME(DecodeParms));

		len = fz_buffer_storage(ctx, buf, &data);
		if (do_deflate)
		{
			if (is_bitmap_stream(ctx, obj, len, &w, &h))
			{
				tmp_comp = fz_compress_ccitt_fax_g4(ctx, data, w, h);
				pdf_dict_put(ctx, obj, PDF_NAME(Filter), PDF_NAME(CCITTFaxDecode));
				dp = pdf_dict_put_dict(ctx, obj, PDF_NAME(DecodeParms), 1);
				pdf_dict_put_int(ctx, dp, PDF_NAME(K), -1);
				pdf_dict_put_int(ctx, dp, PDF_NAME(Columns), w);
			}
			else
			{
				tmp_comp = deflatebuf(ctx, data, len);
				pdf_dict_put(ctx, obj, PDF_NAME(Filter), PDF_NAME(FlateDecode));
			}
			len = fz_buffer_storage(ctx, tmp_comp, &data);
		}

		if (opts->do_ascii && isbinarystream(ctx, data, len))
		{
			tmp_hex = hexbuf(ctx, data, len);
			len = fz_buffer_storage(ctx, tmp_hex, &data);
			addhexfilter(ctx, doc, obj);
		}

		fz_write_printf(ctx, opts->out, "%d %d obj\n", num, gen);

		if (unenc)
		{
			pdf_dict_put_int(ctx, obj, PDF_NAME(Length), len);
			pdf_print_obj(ctx, opts->out, obj, opts->do_tight, opts->do_ascii);
			fz_write_string(ctx, opts->out, "\nstream\n");
			fz_write_data(ctx, opts->out, data, len);
		}
		else
		{
			pdf_dict_put_int(ctx, obj, PDF_NAME(Length), pdf_encrypted_len(ctx, opts->crypt, num, gen, (int)len));
			pdf_print_encrypted_obj(ctx, opts->out, obj, opts->do_tight, opts->do_ascii, opts->crypt, num, gen);
			fz_write_string(ctx, opts->out, "\nstream\n");
			pdf_encrypt_data(ctx, opts->crypt, num, gen, write_data, opts->out, data, len);
		}

		fz_write_string(ctx, opts->out, "\nendstream\nendobj\n\n");
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, tmp_hex);
		fz_drop_buffer(ctx, tmp_comp);
		fz_drop_buffer(ctx, buf);
		pdf_drop_obj(ctx, obj);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static int is_image_filter(pdf_obj *s)
{
	return
		s == PDF_NAME(CCITTFaxDecode) || s == PDF_NAME(CCF) ||
		s == PDF_NAME(DCTDecode) || s == PDF_NAME(DCT) ||
		s == PDF_NAME(RunLengthDecode) || s == PDF_NAME(RL) ||
		s == PDF_NAME(JBIG2Decode) ||
		s == PDF_NAME(JPXDecode);
}

static int filter_implies_image(fz_context *ctx, pdf_obj *o)
{
	if (pdf_is_name(ctx, o))
		return is_image_filter(o);
	if (pdf_is_array(ctx, o))
	{
		int i, len;
		len = pdf_array_len(ctx, o);
		for (i = 0; i < len; i++)
			if (is_image_filter(pdf_array_get(ctx, o, i)))
				return 1;
	}
	return 0;
}

static int is_jpx_filter(fz_context *ctx, pdf_obj *o)
{
	if (o == PDF_NAME(JPXDecode))
		return 1;
	if (pdf_is_array(ctx, o))
	{
		int i, len;
		len = pdf_array_len(ctx, o);
		for (i = 0; i < len; i++)
			if (pdf_array_get(ctx, o, i) == PDF_NAME(JPXDecode))
				return 1;
	}
	return 0;
}

static int is_image_stream(fz_context *ctx, pdf_obj *obj)
{
	pdf_obj *o;
	if ((o = pdf_dict_get(ctx, obj, PDF_NAME(Type)), pdf_name_eq(ctx, o, PDF_NAME(XObject))))
		if ((o = pdf_dict_get(ctx, obj, PDF_NAME(Subtype)), pdf_name_eq(ctx, o, PDF_NAME(Image))))
			return 1;
	if (o = pdf_dict_get(ctx, obj, PDF_NAME(Filter)), filter_implies_image(ctx, o))
		return 1;
	if (pdf_dict_get(ctx, obj, PDF_NAME(Width)) != NULL && pdf_dict_get(ctx, obj, PDF_NAME(Height)) != NULL)
		return 1;
	return 0;
}

static int is_font_stream(fz_context *ctx, pdf_obj *obj)
{
	pdf_obj *o;
	if (o = pdf_dict_get(ctx, obj, PDF_NAME(Type)), pdf_name_eq(ctx, o, PDF_NAME(Font)))
		return 1;
	if (o = pdf_dict_get(ctx, obj, PDF_NAME(Type)), pdf_name_eq(ctx, o, PDF_NAME(FontDescriptor)))
		return 1;
	if (pdf_dict_get(ctx, obj, PDF_NAME(Length1)) != NULL)
		return 1;
	if (pdf_dict_get(ctx, obj, PDF_NAME(Length2)) != NULL)
		return 1;
	if (pdf_dict_get(ctx, obj, PDF_NAME(Length3)) != NULL)
		return 1;
	if (o = pdf_dict_get(ctx, obj, PDF_NAME(Subtype)), pdf_name_eq(ctx, o, PDF_NAME(Type1C)))
		return 1;
	if (o = pdf_dict_get(ctx, obj, PDF_NAME(Subtype)), pdf_name_eq(ctx, o, PDF_NAME(CIDFontType0C)))
		return 1;
	return 0;
}

static int is_jpx_stream(fz_context *ctx, pdf_obj *obj)
{
	pdf_obj *o;
	if (o = pdf_dict_get(ctx, obj, PDF_NAME(Filter)), is_jpx_filter(ctx, o))
		return 1;
	return 0;
}


static int is_xml_metadata(fz_context *ctx, pdf_obj *obj)
{
	if (pdf_name_eq(ctx, pdf_dict_get(ctx, obj, PDF_NAME(Type)), PDF_NAME(Metadata)))
		if (pdf_name_eq(ctx, pdf_dict_get(ctx, obj, PDF_NAME(Subtype)), PDF_NAME(XML)))
			return 1;
	return 0;
}

static void writeobject(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, int num, int gen, int skip_xrefs, int unenc)
{
	pdf_obj *obj = NULL;
	fz_buffer *buf = NULL;
	int do_deflate = 0;
	int do_expand = 0;
	int skip = 0;

	fz_var(obj);
	fz_var(buf);

	if (opts->do_encrypt == PDF_ENCRYPT_NONE)
		unenc = 1;

	fz_try(ctx)
	{
		obj = pdf_load_object(ctx, doc, num);

		/* skip ObjStm and XRef objects */
		if (pdf_is_dict(ctx, obj))
		{
			pdf_obj *type = pdf_dict_get(ctx, obj, PDF_NAME(Type));
			if (type == PDF_NAME(ObjStm))
			{
				if (opts->use_list)
					opts->use_list[num] = 0;
				skip = 1;
			}
			if (skip_xrefs && type == PDF_NAME(XRef))
			{
				if (opts->use_list)
					opts->use_list[num] = 0;
				skip = 1;
			}
		}

		if (!skip)
		{
			if (pdf_obj_num_is_stream(ctx, doc, num))
			{
				do_deflate = opts->do_compress;
				do_expand = opts->do_expand;
				if (opts->do_compress_images && is_image_stream(ctx, obj))
					do_deflate = 1, do_expand = 0;
				if (opts->do_compress_fonts && is_font_stream(ctx, obj))
					do_deflate = 1, do_expand = 0;
				if (is_xml_metadata(ctx, obj))
					do_deflate = 0, do_expand = 0;
				if (is_jpx_stream(ctx, obj))
					do_deflate = 0, do_expand = 0;

				if (do_expand && num != opts->hint_object_num)
					expandstream(ctx, doc, opts, obj, num, gen, do_deflate, unenc);
				else
					copystream(ctx, doc, opts, obj, num, gen, do_deflate, unenc);
			}
			else
			{
				fz_write_printf(ctx, opts->out, "%d %d obj\n", num, gen);
				pdf_print_encrypted_obj(ctx, opts->out, obj, opts->do_tight, opts->do_ascii, unenc ? NULL : opts->crypt, num, gen);
				fz_write_string(ctx, opts->out, "\nendobj\n\n");
			}
		}
	}
	fz_always(ctx)
	{
		fz_drop_buffer(ctx, buf);
		pdf_drop_obj(ctx, obj);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void writexrefsubsect(fz_context *ctx, pdf_write_state *opts, int from, int to)
{
	int num;

	fz_write_printf(ctx, opts->out, "%d %d\n", from, to - from);
	for (num = from; num < to; num++)
	{
		if (opts->use_list[num])
			fz_write_printf(ctx, opts->out, "%010lu %05d n \n", opts->ofs_list[num], opts->gen_list[num]);
		else
			fz_write_printf(ctx, opts->out, "%010lu %05d f \n", opts->ofs_list[num], opts->gen_list[num]);
	}
}

static void writexref(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, int from, int to, int first, int64_t main_xref_offset, int64_t startxref)
{
	pdf_obj *trailer = NULL;
	pdf_obj *obj;
	pdf_obj *nobj = NULL;

	fz_write_string(ctx, opts->out, "xref\n");
	opts->first_xref_entry_offset = fz_tell_output(ctx, opts->out);

	if (opts->do_incremental)
	{
		int subfrom = from;
		int subto;

		while (subfrom < to)
		{
			while (subfrom < to && !pdf_xref_is_incremental(ctx, doc, subfrom))
				subfrom++;

			subto = subfrom;
			while (subto < to && pdf_xref_is_incremental(ctx, doc, subto))
				subto++;

			if (subfrom < subto)
				writexrefsubsect(ctx, opts, subfrom, subto);

			subfrom = subto;
		}
	}
	else
	{
		writexrefsubsect(ctx, opts, from, to);
	}

	fz_write_string(ctx, opts->out, "\n");

	fz_var(trailer);

	if (opts->do_incremental)
	{
		trailer = pdf_keep_obj(ctx, pdf_trailer(ctx, doc));
		pdf_dict_put_int(ctx, trailer, PDF_NAME(Size), pdf_xref_len(ctx, doc));
		pdf_dict_put_int(ctx, trailer, PDF_NAME(Prev), doc->startxref);
		if (!opts->do_snapshot)
			doc->startxref = startxref;
	}
	else
	{
		trailer = pdf_new_dict(ctx, doc, 5);

		nobj = pdf_new_int(ctx, to);
		pdf_dict_put_drop(ctx, trailer, PDF_NAME(Size), nobj);

		if (first)
		{
			pdf_obj *otrailer = pdf_trailer(ctx, doc);
			obj = pdf_dict_get(ctx, otrailer, PDF_NAME(Info));
			if (obj)
				pdf_dict_put(ctx, trailer, PDF_NAME(Info), obj);

			obj = pdf_dict_get(ctx, otrailer, PDF_NAME(Root));
			if (obj)
				pdf_dict_put(ctx, trailer, PDF_NAME(Root), obj);


			obj = pdf_dict_get(ctx, otrailer, PDF_NAME(ID));
			if (obj)
				pdf_dict_put(ctx, trailer, PDF_NAME(ID), obj);

			if (opts->crypt_obj)
				pdf_dict_put(ctx, trailer, PDF_NAME(Encrypt), opts->crypt_obj);

			if (opts->metadata)
				pdf_dict_putp(ctx, trailer, "Root/Metadata", opts->metadata);
		}
		if (main_xref_offset != 0)
		{
			nobj = pdf_new_int(ctx, main_xref_offset);
			pdf_dict_put_drop(ctx, trailer, PDF_NAME(Prev), nobj);
		}
	}

	fz_write_string(ctx, opts->out, "trailer\n");
	/* Trailer is NOT encrypted */
	pdf_print_obj(ctx, opts->out, trailer, opts->do_tight, opts->do_ascii);
	fz_write_string(ctx, opts->out, "\n");

	pdf_drop_obj(ctx, trailer);

	fz_write_printf(ctx, opts->out, "startxref\n%lu\n%%%%EOF\n", startxref);

	doc->has_xref_streams = 0;
}

static void writexrefstreamsubsect(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, pdf_obj *index, fz_buffer *fzbuf, int from, int to)
{
	int num;

	pdf_array_push_int(ctx, index, from);
	pdf_array_push_int(ctx, index, to - from);
	for (num = from; num < to; num++)
	{
		fz_append_byte(ctx, fzbuf, opts->use_list[num] ? 1 : 0);
		fz_append_byte(ctx, fzbuf, opts->ofs_list[num]>>24);
		fz_append_byte(ctx, fzbuf, opts->ofs_list[num]>>16);
		fz_append_byte(ctx, fzbuf, opts->ofs_list[num]>>8);
		fz_append_byte(ctx, fzbuf, opts->ofs_list[num]);
		fz_append_byte(ctx, fzbuf, opts->gen_list[num]);
	}
}

static void writexrefstream(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, int from, int to, int first, int64_t main_xref_offset, int64_t startxref)
{
	int num;
	pdf_obj *dict = NULL;
	pdf_obj *obj;
	pdf_obj *w = NULL;
	pdf_obj *index;
	fz_buffer *fzbuf = NULL;

	fz_var(dict);
	fz_var(w);
	fz_var(fzbuf);
	fz_try(ctx)
	{
		num = pdf_create_object(ctx, doc);
		expand_lists(ctx, opts, num);

		dict = pdf_new_dict(ctx, doc, 6);
		pdf_update_object(ctx, doc, num, dict);

		opts->first_xref_entry_offset = fz_tell_output(ctx, opts->out);

		to++;

		if (first)
		{
			obj = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info));
			if (obj)
				pdf_dict_put(ctx, dict, PDF_NAME(Info), obj);

			obj = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
			if (obj)
				pdf_dict_put(ctx, dict, PDF_NAME(Root), obj);

			obj = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(ID));
			if (obj)
				pdf_dict_put(ctx, dict, PDF_NAME(ID), obj);

			if (opts->do_incremental)
			{
				obj = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Encrypt));
				if (obj)
					pdf_dict_put(ctx, dict, PDF_NAME(Encrypt), obj);
			}
		}

		pdf_dict_put_int(ctx, dict, PDF_NAME(Size), to);

		if (opts->do_incremental)
		{
			pdf_dict_put_int(ctx, dict, PDF_NAME(Prev), doc->startxref);
			if (!opts->do_snapshot)
				doc->startxref = startxref;
		}
		else
		{
			if (main_xref_offset != 0)
				pdf_dict_put_int(ctx, dict, PDF_NAME(Prev), main_xref_offset);
		}

		pdf_dict_put(ctx, dict, PDF_NAME(Type), PDF_NAME(XRef));

		w = pdf_new_array(ctx, doc, 3);
		pdf_dict_put(ctx, dict, PDF_NAME(W), w);
		pdf_array_push_int(ctx, w, 1);
		pdf_array_push_int(ctx, w, 4);
		pdf_array_push_int(ctx, w, 1);

		index = pdf_new_array(ctx, doc, 2);
		pdf_dict_put_drop(ctx, dict, PDF_NAME(Index), index);

		/* opts->gen_list[num] is already initialized by fz_calloc. */
		opts->use_list[num] = 1;
		opts->ofs_list[num] = opts->first_xref_entry_offset;

		fzbuf = fz_new_buffer(ctx, (1 + 4 + 1) * (to-from));

		if (opts->do_incremental)
		{
			int subfrom = from;
			int subto;

			while (subfrom < to)
			{
				while (subfrom < to && !pdf_xref_is_incremental(ctx, doc, subfrom))
					subfrom++;

				subto = subfrom;
				while (subto < to && pdf_xref_is_incremental(ctx, doc, subto))
					subto++;

				if (subfrom < subto)
					writexrefstreamsubsect(ctx, doc, opts, index, fzbuf, subfrom, subto);

				subfrom = subto;
			}
		}
		else
		{
			writexrefstreamsubsect(ctx, doc, opts, index, fzbuf, from, to);
		}

		pdf_update_stream(ctx, doc, dict, fzbuf, 0);

		writeobject(ctx, doc, opts, num, 0, 0, 1);
		fz_write_printf(ctx, opts->out, "startxref\n%lu\n%%%%EOF\n", startxref);

		if (opts->do_snapshot)
			pdf_delete_object(ctx, doc, num);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, dict);
		pdf_drop_obj(ctx, w);
		fz_drop_buffer(ctx, fzbuf);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	doc->has_old_style_xrefs = 0;
}

static void
padto(fz_context *ctx, fz_output *out, int64_t target)
{
	int64_t pos = fz_tell_output(ctx, out);

	assert(pos <= target);
	while (pos < target)
	{
		fz_write_byte(ctx, out, '\n');
		pos++;
	}
}

static void
dowriteobject(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, int num, int pass)
{
	pdf_xref_entry *entry = pdf_get_xref_entry_no_null(ctx, doc, num);
	int gen = opts->gen_list ? opts->gen_list[num] : 0;
	if (entry->type == 'f')
		gen = entry->gen;
	if (entry->type == 'n')
		gen = entry->gen;
	if (entry->type == 'o')
		gen = 0;

	/* If we are renumbering, then make sure all generation numbers are
	 * zero (except object 0 which must be free, and have a gen number of
	 * 65535). Changing the generation numbers (and indeed object numbers)
	 * will break encryption - so only do this if we are renumbering
	 * anyway. */
	if (opts->do_garbage >= 2)
		gen = (num == 0 ? 65535 : 0);

	if (opts->gen_list)
		opts->gen_list[num] = gen;

	if (opts->do_garbage && !opts->use_list[num])
		return;

	if (entry->type == 'n' || entry->type == 'o')
	{
		if (pass > 0)
			padto(ctx, opts->out, opts->ofs_list[num]);
		if (!opts->do_incremental || pdf_xref_is_incremental(ctx, doc, num))
		{
			if (opts->ofs_list)
				opts->ofs_list[num] = fz_tell_output(ctx, opts->out);
			writeobject(ctx, doc, opts, num, gen, 1, num == opts->crypt_object_number);
		}
	}
	else if (opts->use_list)
		opts->use_list[num] = 0;
}

static void
writeobjects(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, int pass)
{
	int num;
	int xref_len = pdf_xref_len(ctx, doc);

	if (!opts->do_incremental)
	{
		int version = pdf_version(ctx, doc);
		fz_write_printf(ctx, opts->out, "%%PDF-%d.%d\n", version / 10, version % 10);
		fz_write_string(ctx, opts->out, "%\xC2\xB5\xC2\xB6\n\n");
	}

	dowriteobject(ctx, doc, opts, opts->start, pass);

	if (opts->do_linear)
	{
		/* Write first xref */
		if (pass == 0)
			opts->first_xref_offset = fz_tell_output(ctx, opts->out);
		else
			padto(ctx, opts->out, opts->first_xref_offset);
		writexref(ctx, doc, opts, opts->start, pdf_xref_len(ctx, doc), 1, opts->main_xref_offset, 0);
	}

	for (num = opts->start+1; num < xref_len; num++)
		dowriteobject(ctx, doc, opts, num, pass);
	if (opts->do_linear && pass == 1)
	{
		int64_t offset = (opts->start == 1 ? opts->main_xref_offset : opts->ofs_list[1] + opts->hintstream_len);
		padto(ctx, opts->out, offset);
	}
	for (num = 1; num < opts->start; num++)
	{
		if (pass == 1)
			opts->ofs_list[num] += opts->hintstream_len;
		dowriteobject(ctx, doc, opts, num, pass);
	}
}

static int
my_log2(int x)
{
	int i = 0;
	const int sign_bit = sizeof(int)*8-1;

	if (x <= 0)
		return 0;

	while ((1<<i) <= x && i < sign_bit)
		i++;

	if (i >= sign_bit)
		return 0;

	return i;
}

static int64_t
offset_of_first_used_obj_after(const pdf_write_state *opts, int i, int len)
{
	/* The objects in the file are laid out as:
	 *
	 * start
	 * ...
	 * len-1
	 * 1
	 * ...
	 * start-1
	 *
	 * But, some may not be present...
	 */
	do
	{
		i++;
		if (i == len)
			i = 1;
		if (i == opts->start)
			return opts->main_xref_offset;
	}
	while (opts->use_list[i] == 0);

	return opts->ofs_list[i];
}

static void
make_page_offset_hints(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, fz_buffer *buf)
{
	int i, j;
	int min_objs_per_page, max_objs_per_page;
	int min_page_length, max_page_length;
	int objs_per_page_bits;
	int min_shared_object, max_shared_object;
	int max_shared_object_refs = 0;
	int min_shared_length, max_shared_length;
	page_objects **pop = &opts->page_object_lists->page[0];
	int page_len_bits, shared_object_bits, shared_object_id_bits;
	int shared_length_bits;
	int xref_len = pdf_xref_len(ctx, doc);

	min_shared_object = pdf_xref_len(ctx, doc);
	max_shared_object = 1;
	min_shared_length = opts->file_len;
	max_shared_length = 0;
	for (i=1; i < xref_len; i++)
	{
		int min, max, page;

		min = opts->ofs_list[i];
		max = offset_of_first_used_obj_after(opts, i, xref_len);

		assert(max > min);

		if (opts->use_list[i] & USE_SHARED)
		{
			page = -1;
			if (i < min_shared_object)
				min_shared_object = i;
			if (i > max_shared_object)
				max_shared_object = i;
			if (min_shared_length > max - min)
				min_shared_length = max - min;
			if (max_shared_length < max - min)
				max_shared_length = max - min;
		}
		else if (opts->use_list[i] & (USE_CATALOGUE | USE_HINTS | USE_PARAMS))
			page = -1;
		else if (opts->use_list[i] & USE_PAGE1)
		{
			page = 0;
			if (min_shared_length > max - min)
				min_shared_length = max - min;
			if (max_shared_length < max - min)
				max_shared_length = max - min;
		}
		else if (opts->use_list[i] == 0)
			page = -1;
		else
			page = opts->use_list[i]>>USE_PAGE_SHIFT;

		if (page >= 0)
		{
			pop[page]->num_objects++;
			if (pop[page]->min_ofs > min)
				pop[page]->min_ofs = min;
			if (pop[page]->max_ofs < max)
				pop[page]->max_ofs = max;
		}
	}

	min_objs_per_page = max_objs_per_page = pop[0]->num_objects;
	min_page_length = max_page_length = pop[0]->max_ofs - pop[0]->min_ofs;
	for (i=1; i < opts->page_count; i++)
	{
		int tmp;
		if (min_objs_per_page > pop[i]->num_objects)
			min_objs_per_page = pop[i]->num_objects;
		if (max_objs_per_page < pop[i]->num_objects)
			max_objs_per_page = pop[i]->num_objects;
		tmp = pop[i]->max_ofs - pop[i]->min_ofs;
		if (tmp < min_page_length)
			min_page_length = tmp;
		if (tmp > max_page_length)
			max_page_length = tmp;
	}

	for (i=0; i < opts->page_count; i++)
	{
		int count = 0;
		page_objects *po = opts->page_object_lists->page[i];
		for (j = 0; j < po->len; j++)
		{
			if (i == 0 && opts->use_list[po->object[j]] & USE_PAGE1)
				count++;
			else if (i != 0 && opts->use_list[po->object[j]] & USE_SHARED)
				count++;
		}
		po->num_shared = count;
		if (i == 0 || count > max_shared_object_refs)
			max_shared_object_refs = count;
	}
	if (min_shared_object > max_shared_object)
		min_shared_object = max_shared_object = 0;

	/* Table F.3 - Header */
	/* Header Item 1: Least number of objects in a page */
	fz_append_bits(ctx, buf, min_objs_per_page, 32);
	/* Header Item 2: Location of first pages page object */
	fz_append_bits(ctx, buf, opts->ofs_list[pop[0]->page_object_number], 32);
	/* Header Item 3: Number of bits required to represent the difference
	 * between the greatest and least number of objects in a page. */
	objs_per_page_bits = my_log2(max_objs_per_page - min_objs_per_page);
	fz_append_bits(ctx, buf, objs_per_page_bits, 16);
	/* Header Item 4: Least length of a page. */
	fz_append_bits(ctx, buf, min_page_length, 32);
	/* Header Item 5: Number of bits needed to represent the difference
	 * between the greatest and least length of a page. */
	page_len_bits = my_log2(max_page_length - min_page_length);
	fz_append_bits(ctx, buf, page_len_bits, 16);
	/* Header Item 6: Least offset to start of content stream (Acrobat
	 * sets this to always be 0) */
	fz_append_bits(ctx, buf, 0, 32);
	/* Header Item 7: Number of bits needed to represent the difference
	 * between the greatest and least offset to content stream (Acrobat
	 * sets this to always be 0) */
	fz_append_bits(ctx, buf, 0, 16);
	/* Header Item 8: Least content stream length. (Acrobat
	 * sets this to always be 0) */
	fz_append_bits(ctx, buf, 0, 32);
	/* Header Item 9: Number of bits needed to represent the difference
	 * between the greatest and least content stream length (Acrobat
	 * sets this to always be the same as item 5) */
	fz_append_bits(ctx, buf, page_len_bits, 16);
	/* Header Item 10: Number of bits needed to represent the greatest
	 * number of shared object references. */
	shared_object_bits = my_log2(max_shared_object_refs);
	fz_append_bits(ctx, buf, shared_object_bits, 16);
	/* Header Item 11: Number of bits needed to represent the greatest
	 * shared object identifier. */
	shared_object_id_bits = my_log2(max_shared_object - min_shared_object + pop[0]->num_shared);
	fz_append_bits(ctx, buf, shared_object_id_bits, 16);
	/* Header Item 12: Number of bits needed to represent the numerator
	 * of the fractions. We always send 0. */
	fz_append_bits(ctx, buf, 0, 16);
	/* Header Item 13: Number of bits needed to represent the denominator
	 * of the fractions. We always send 0. */
	fz_append_bits(ctx, buf, 0, 16);

	/* Table F.4 - Page offset hint table (per page) */
	/* Item 1: A number that, when added to the least number of objects
	 * on a page, gives the number of objects in the page. */
	for (i = 0; i < opts->page_count; i++)
	{
		fz_append_bits(ctx, buf, pop[i]->num_objects - min_objs_per_page, objs_per_page_bits);
	}
	fz_append_bits_pad(ctx, buf);
	/* Item 2: A number that, when added to the least page length, gives
	 * the length of the page in bytes. */
	for (i = 0; i < opts->page_count; i++)
	{
		fz_append_bits(ctx, buf, pop[i]->max_ofs - pop[i]->min_ofs - min_page_length, page_len_bits);
	}
	fz_append_bits_pad(ctx, buf);
	/* Item 3: The number of shared objects referenced from the page. */
	for (i = 0; i < opts->page_count; i++)
	{
		fz_append_bits(ctx, buf, pop[i]->num_shared, shared_object_bits);
	}
	fz_append_bits_pad(ctx, buf);
	/* Item 4: Shared object id for each shared object ref in every page.
	 * Spec says "not for page 1", but acrobat does send page 1's - all
	 * as zeros. */
	for (i = 0; i < opts->page_count; i++)
	{
		for (j = 0; j < pop[i]->len; j++)
		{
			int o = pop[i]->object[j];
			if (i == 0 && opts->use_list[o] & USE_PAGE1)
				fz_append_bits(ctx, buf, 0 /* o - pop[0]->page_object_number */, shared_object_id_bits);
			if (i != 0 && opts->use_list[o] & USE_SHARED)
				fz_append_bits(ctx, buf, o - min_shared_object + pop[0]->num_shared, shared_object_id_bits);
		}
	}
	fz_append_bits_pad(ctx, buf);
	/* Item 5: Numerator of fractional position for each shared object reference. */
	/* We always send 0 in 0 bits */
	/* Item 6: A number that, when added to the least offset to the start
	 * of the content stream (F.3 Item 6), gives the offset in bytes of
	 * start of the pages content stream object relative to the beginning
	 * of the page. Always 0 in 0 bits. */
	/* Item 7: A number that, when added to the least content stream length
	 * (F.3 Item 8), gives the length of the pages content stream object.
	 * Always == Item 2 as least content stream length = least page stream
	 * length.
	 */
	for (i = 0; i < opts->page_count; i++)
	{
		fz_append_bits(ctx, buf, pop[i]->max_ofs - pop[i]->min_ofs - min_page_length, page_len_bits);
	}

	/* Pad, and then do shared object hint table */
	fz_append_bits_pad(ctx, buf);
	opts->hints_shared_offset = (int)fz_buffer_storage(ctx, buf, NULL);

	/* Table F.5: */
	/* Header Item 1: Object number of the first object in the shared
	 * objects section. */
	fz_append_bits(ctx, buf, min_shared_object, 32);
	/* Header Item 2: Location of first object in the shared objects
	 * section. */
	fz_append_bits(ctx, buf, opts->ofs_list[min_shared_object], 32);
	/* Header Item 3: The number of shared object entries for the first
	 * page. */
	fz_append_bits(ctx, buf, pop[0]->num_shared, 32);
	/* Header Item 4: The number of shared object entries for the shared
	 * objects section + first page. */
	fz_append_bits(ctx, buf, max_shared_object - min_shared_object + pop[0]->num_shared, 32);
	/* Header Item 5: The number of bits needed to represent the greatest
	 * number of objects in a shared object group (Always 0). */
	fz_append_bits(ctx, buf, 0, 16);
	/* Header Item 6: The least length of a shared object group in bytes. */
	fz_append_bits(ctx, buf, min_shared_length, 32);
	/* Header Item 7: The number of bits required to represent the
	 * difference between the greatest and least length of a shared object
	 * group. */
	shared_length_bits = my_log2(max_shared_length - min_shared_length);
	fz_append_bits(ctx, buf, shared_length_bits, 16);

	/* Table F.6 */
	/* Item 1: Shared object group length (page 1 objects) */
	for (j = 0; j < pop[0]->len; j++)
	{
		int o = pop[0]->object[j];
		int64_t min, max;
		min = opts->ofs_list[o];
		if (o == opts->start-1)
			max = opts->main_xref_offset;
		else if (o < xref_len-1)
			max = opts->ofs_list[o+1];
		else
			max = opts->ofs_list[1];
		if (opts->use_list[o] & USE_PAGE1)
			fz_append_bits(ctx, buf, max - min - min_shared_length, shared_length_bits);
	}
	/* Item 1: Shared object group length (shared objects) */
	for (i = min_shared_object; i <= max_shared_object; i++)
	{
		int min, max;
		min = opts->ofs_list[i];
		if (i == opts->start-1)
			max = opts->main_xref_offset;
		else if (i < xref_len-1)
			max = opts->ofs_list[i+1];
		else
			max = opts->ofs_list[1];
		fz_append_bits(ctx, buf, max - min - min_shared_length, shared_length_bits);
	}
	fz_append_bits_pad(ctx, buf);

	/* Item 2: MD5 presence flags */
	for (i = max_shared_object - min_shared_object + pop[0]->num_shared; i > 0; i--)
	{
		fz_append_bits(ctx, buf, 0, 1);
	}
	fz_append_bits_pad(ctx, buf);
	/* Item 3: MD5 sums (not present) */
	fz_append_bits_pad(ctx, buf);
	/* Item 4: Number of objects in the group (not present) */
}

static void
make_hint_stream(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	fz_buffer *buf;
	pdf_obj *obj = NULL;

	fz_var(obj);

	buf = fz_new_buffer(ctx, 100);
	fz_try(ctx)
	{
		make_page_offset_hints(ctx, doc, opts, buf);
		obj = pdf_load_object(ctx, doc, pdf_xref_len(ctx, doc)-1);
		pdf_update_stream(ctx, doc, obj, buf, 0);
		opts->hintstream_len = (int)fz_buffer_storage(ctx, buf, NULL);
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, obj);
		fz_drop_buffer(ctx, buf);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

#ifdef DEBUG_WRITING
static void dump_object_details(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	int i;

	for (i = 0; i < pdf_xref_len(ctx, doc); i++)
	{
		fprintf(stderr, "%d@%ld: use=%d\n", i, opts->ofs_list[i], opts->use_list[i]);
	}
}
#endif

static void presize_unsaved_signature_byteranges(fz_context *ctx, pdf_document *doc)
{
	int s;

	for (s = 0; s < doc->num_incremental_sections; s++)
	{
		pdf_xref *xref = &doc->xref_sections[s];

		if (xref->unsaved_sigs)
		{
			/* The ByteRange objects of signatures are initially written out with
			* dummy values, and then overwritten later. We need to make sure their
			* initial form at least takes enough sufficient file space */
			pdf_unsaved_sig *usig;
			int n = 0;

			for (usig = xref->unsaved_sigs; usig; usig = usig->next)
				n++;

			for (usig = xref->unsaved_sigs; usig; usig = usig->next)
			{
				/* There will be segments of bytes at the beginning, at
				* the end and between each consecutive pair of signatures,
				* hence n + 1 */
				int i;
				pdf_obj *byte_range = pdf_dict_getl(ctx, usig->field, PDF_NAME(V), PDF_NAME(ByteRange), NULL);

				for (i = 0; i < n+1; i++)
				{
					pdf_array_push_int(ctx, byte_range, INT_MAX);
					pdf_array_push_int(ctx, byte_range, INT_MAX);
				}
			}
		}
	}
}

static void complete_signatures(fz_context *ctx, pdf_document *doc, pdf_write_state *opts)
{
	pdf_obj *byte_range = NULL;
	char *buf = NULL, *ptr;
	int s;
	fz_stream *stm = NULL;

	fz_var(byte_range);
	fz_var(stm);
	fz_var(buf);

	fz_try(ctx)
	{
		for (s = 0; s < doc->num_incremental_sections; s++)
		{
			pdf_xref *xref = &doc->xref_sections[doc->num_incremental_sections - s - 1];

			if (xref->unsaved_sigs)
			{
				pdf_unsaved_sig *usig;
				size_t buf_size = 0;
				size_t i;
				size_t last_end;

				for (usig = xref->unsaved_sigs; usig; usig = usig->next)
				{
					size_t size = usig->signer->max_digest_size(ctx, usig->signer);
					buf_size = fz_maxz(buf_size, size);
				}

				buf_size = buf_size * 2 + SIG_EXTRAS_SIZE;

				buf = fz_calloc(ctx, buf_size, 1);

				stm = fz_stream_from_output(ctx, opts->out);
				/* Locate the byte ranges and contents in the saved file */
				for (usig = xref->unsaved_sigs; usig; usig = usig->next)
				{
					char *bstr, *cstr, *fstr;
					size_t bytes_read;
					int pnum = pdf_obj_parent_num(ctx, pdf_dict_getl(ctx, usig->field, PDF_NAME(V), PDF_NAME(ByteRange), NULL));
					fz_seek(ctx, stm, opts->ofs_list[pnum], SEEK_SET);
					/* SIG_EXTRAS_SIZE is an arbitrary value and its addition above to buf_size
					 * could cause an attempt to read off the end of the file. That's not an
					 * error, but we need to keep track of how many bytes are read and search
					 * for markers only in defined data */
					bytes_read = fz_read(ctx, stm, (unsigned char *)buf, buf_size);
					assert(bytes_read <= buf_size);

					bstr = fz_memmem(buf, bytes_read, SLASH_BYTE_RANGE, sizeof(SLASH_BYTE_RANGE)-1);
					cstr = fz_memmem(buf, bytes_read, SLASH_CONTENTS, sizeof(SLASH_CONTENTS)-1);
					fstr = fz_memmem(buf, bytes_read, SLASH_FILTER, sizeof(SLASH_FILTER)-1);

					if (!(bstr && cstr && fstr && bstr < cstr && cstr < fstr))
						fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to determine byte ranges while writing signature");

					usig->byte_range_start = bstr - buf + sizeof(SLASH_BYTE_RANGE)-1 + opts->ofs_list[pnum];
					usig->byte_range_end = cstr - buf + opts->ofs_list[pnum];
					usig->contents_start = cstr - buf + sizeof(SLASH_CONTENTS)-1 + opts->ofs_list[pnum];
					usig->contents_end = fstr - buf + opts->ofs_list[pnum];
				}

				fz_drop_stream(ctx, stm);
				stm = NULL;

				/* Recreate ByteRange with correct values. */
				byte_range = pdf_new_array(ctx, doc, 4);

				last_end = 0;
				for (usig = xref->unsaved_sigs; usig; usig = usig->next)
				{
					pdf_array_push_int(ctx, byte_range, last_end);
					pdf_array_push_int(ctx, byte_range, usig->contents_start - last_end);
					last_end = usig->contents_end;
				}
				pdf_array_push_int(ctx, byte_range, last_end);
				pdf_array_push_int(ctx, byte_range, xref->end_ofs - last_end);

				/* Copy the new ByteRange to the other unsaved signatures */
				for (usig = xref->unsaved_sigs; usig; usig = usig->next)
					pdf_dict_putl_drop(ctx, usig->field, pdf_copy_array(ctx, byte_range), PDF_NAME(V), PDF_NAME(ByteRange), NULL);

				/* Write the byte range into buf, padding with spaces*/
				ptr = pdf_sprint_obj(ctx, buf, buf_size, &i, byte_range, 1, 0);
				if (ptr != buf) /* should never happen, since data should fit in buf_size */
					fz_free(ctx, ptr);
				memset(buf+i, ' ', buf_size-i);

				/* Write the byte range to the file */
				for (usig = xref->unsaved_sigs; usig; usig = usig->next)
				{
					fz_seek_output(ctx, opts->out, usig->byte_range_start, SEEK_SET);
					fz_write_data(ctx, opts->out, buf, usig->byte_range_end - usig->byte_range_start);
				}

				/* Write the digests into the file */
				for (usig = xref->unsaved_sigs; usig; usig = usig->next)
					pdf_write_digest(ctx, opts->out, byte_range, usig->field, usig->contents_start, usig->contents_end - usig->contents_start, usig->signer);

				/* delete the unsaved_sigs records */
				while ((usig = xref->unsaved_sigs) != NULL)
				{
					xref->unsaved_sigs = usig->next;
					pdf_drop_obj(ctx, usig->field);
					pdf_drop_signer(ctx, usig->signer);
					fz_free(ctx, usig);
				}

				xref->unsaved_sigs_end = NULL;

				pdf_drop_obj(ctx, byte_range);
				byte_range = NULL;

				fz_free(ctx, buf);
				buf = NULL;
			}
		}
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, byte_range);
	}
	fz_catch(ctx)
	{
		fz_drop_stream(ctx, stm);
		fz_free(ctx, buf);
		fz_rethrow(ctx);
	}
}

static void clean_content_streams(fz_context *ctx, pdf_document *doc, int sanitize, int ascii)
{
	int n = pdf_count_pages(ctx, doc);
	int i;

	pdf_filter_options filter;
	memset(&filter, 0, sizeof filter);
	filter.recurse = 1;
	filter.sanitize = sanitize;
	filter.ascii = ascii;

	for (i = 0; i < n; i++)
	{
		pdf_annot *annot;
		pdf_page *page = pdf_load_page(ctx, doc, i);

		fz_try(ctx)
		{
			pdf_filter_page_contents(ctx, doc, page, &filter);
			for (annot = pdf_first_annot(ctx, page); annot != NULL; annot = pdf_next_annot(ctx, annot))
			{
				pdf_filter_annot_contents(ctx, doc, annot, &filter);
			}
		}
		fz_always(ctx)
			fz_drop_page(ctx, &page->super);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
}

/* Initialise the pdf_write_state, used dynamically during the write, from the static
 * pdf_write_options, passed into pdf_save_document */
static void initialise_write_state(fz_context *ctx, pdf_document *doc, const pdf_write_options *in_opts, pdf_write_state *opts)
{
	int xref_len = pdf_xref_len(ctx, doc);

	opts->do_incremental = in_opts->do_incremental;
	opts->do_ascii = in_opts->do_ascii;
	opts->do_tight = !in_opts->do_pretty;
	opts->do_expand = in_opts->do_decompress;
	opts->do_compress = in_opts->do_compress;
	opts->do_compress_images = in_opts->do_compress_images;
	opts->do_compress_fonts = in_opts->do_compress_fonts;
	opts->do_snapshot = in_opts->do_snapshot;

	opts->do_garbage = in_opts->do_garbage;
	opts->do_linear = in_opts->do_linear;
	opts->do_clean = in_opts->do_clean;
	opts->do_encrypt = in_opts->do_encrypt;
	opts->dont_regenerate_id = in_opts->dont_regenerate_id;
	opts->do_preserve_metadata = in_opts->do_preserve_metadata;
	opts->start = 0;
	opts->main_xref_offset = INT_MIN;

	opts->permissions = in_opts->permissions;
	memcpy(opts->opwd_utf8, in_opts->opwd_utf8, nelem(opts->opwd_utf8));
	memcpy(opts->upwd_utf8, in_opts->upwd_utf8, nelem(opts->upwd_utf8));

	/* We deliberately make these arrays long enough to cope with
	* 1 to n access rather than 0..n-1, and add space for 2 new
	* extra entries that may be required for linearization. */
	opts->list_len = 0;
	opts->use_list = NULL;
	opts->ofs_list = NULL;
	opts->gen_list = NULL;
	opts->renumber_map = NULL;
	opts->rev_renumber_map = NULL;

	expand_lists(ctx, opts, xref_len);
}

/* Free the resources held by the dynamic write options */
static void finalise_write_state(fz_context *ctx, pdf_write_state *opts)
{
	fz_free(ctx, opts->use_list);
	fz_free(ctx, opts->ofs_list);
	fz_free(ctx, opts->gen_list);
	fz_free(ctx, opts->renumber_map);
	fz_free(ctx, opts->rev_renumber_map);
	pdf_drop_obj(ctx, opts->linear_l);
	pdf_drop_obj(ctx, opts->linear_h0);
	pdf_drop_obj(ctx, opts->linear_h1);
	pdf_drop_obj(ctx, opts->linear_o);
	pdf_drop_obj(ctx, opts->linear_e);
	pdf_drop_obj(ctx, opts->linear_n);
	pdf_drop_obj(ctx, opts->linear_t);
	pdf_drop_obj(ctx, opts->hints_s);
	pdf_drop_obj(ctx, opts->hints_length);
	page_objects_list_destroy(ctx, opts->page_object_lists);
}

const pdf_write_options pdf_default_write_options = {
	0, /* do_incremental */
	0, /* do_pretty */
	0, /* do_ascii */
	0, /* do_compress */
	0, /* do_compress_images */
	0, /* do_compress_fonts */
	0, /* do_decompress */
	0, /* do_garbage */
	0, /* do_linear */
	0, /* do_clean */
	0, /* do_sanitize */
	0, /* do_appearance */
	0, /* do_encrypt */
	0, /* dont_regenerate_id */
	~0, /* permissions */
	"", /* opwd_utf8[128] */
	"", /* upwd_utf8[128] */
	0 /* do_snapshot */
};

static const pdf_write_options pdf_snapshot_write_options = {
	1, /* do_incremental */
	0, /* do_pretty */
	0, /* do_ascii */
	0, /* do_compress */
	0, /* do_compress_images */
	0, /* do_compress_fonts */
	0, /* do_decompress */
	0, /* do_garbage */
	0, /* do_linear */
	0, /* do_clean */
	0, /* do_sanitize */
	0, /* do_appearance */
	0, /* do_encrypt */
	1, /* dont_regenerate_id */
	~0, /* permissions */
	"", /* opwd_utf8[128] */
	"", /* upwd_utf8[128] */
	1 /* do_snapshot */
};

const char *fz_pdf_write_options_usage =
	"PDF output options:\n"
	"\tdecompress: decompress all streams (except compress-fonts/images)\n"
	"\tcompress: compress all streams\n"
	"\tcompress-fonts: compress embedded fonts\n"
	"\tcompress-images: compress images\n"
	"\tascii: ASCII hex encode binary streams\n"
	"\tpretty: pretty-print objects with indentation\n"
	"\tlinearize: optimize for web browsers\n"
	"\tclean: pretty-print graphics commands in content streams\n"
	"\tsanitize: sanitize graphics commands in content streams\n"
	"\tgarbage: garbage collect unused objects\n"
	"\tincremental: write changes as incremental update\n"
	"\tcontinue-on-error: continue saving the document even if there is an error\n"
	"\tor garbage=compact: ... and compact cross reference table\n"
	"\tor garbage=deduplicate: ... and remove duplicate objects\n"
	"\tdecrypt: write unencrypted document\n"
	"\tencrypt=rc4-40|rc4-128|aes-128|aes-256: write encrypted document\n"
	"\tpermissions=NUMBER: document permissions to grant when encrypting\n"
	"\tuser-password=PASSWORD: password required to read document\n"
	"\towner-password=PASSWORD: password required to edit document\n"
	"\tregenerate-id: (default yes) regenerate document id\n"
	"\n";

pdf_write_options *
pdf_parse_write_options(fz_context *ctx, pdf_write_options *opts, const char *args)
{
	const char *val;

	memset(opts, 0, sizeof *opts);

	if (fz_has_option(ctx, args, "decompress", &val))
		opts->do_decompress = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "compress", &val))
		opts->do_compress = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "compress-fonts", &val))
		opts->do_compress_fonts = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "compress-images", &val))
		opts->do_compress_images = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "ascii", &val))
		opts->do_ascii = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "pretty", &val))
		opts->do_pretty = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "linearize", &val))
		opts->do_linear = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "clean", &val))
		opts->do_clean = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "sanitize", &val))
		opts->do_sanitize = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "incremental", &val))
		opts->do_incremental = fz_option_eq(val, "yes");
	if (fz_has_option(ctx, args, "regenerate-id", &val))
		opts->dont_regenerate_id = fz_option_eq(val, "no");
	if (fz_has_option(ctx, args, "decrypt", &val))
		opts->do_encrypt = fz_option_eq(val, "yes") ? PDF_ENCRYPT_NONE : PDF_ENCRYPT_KEEP;
	if (fz_has_option(ctx, args, "encrypt", &val))
	{
		opts->do_encrypt = PDF_ENCRYPT_UNKNOWN;
		if (fz_option_eq(val, "none") || fz_option_eq(val, "no"))
			opts->do_encrypt = PDF_ENCRYPT_NONE;
		if (fz_option_eq(val, "keep"))
			opts->do_encrypt = PDF_ENCRYPT_KEEP;
		if (fz_option_eq(val, "rc4-40") || fz_option_eq(val, "yes"))
			opts->do_encrypt = PDF_ENCRYPT_RC4_40;
		if (fz_option_eq(val, "rc4-128"))
			opts->do_encrypt = PDF_ENCRYPT_RC4_128;
		if (fz_option_eq(val, "aes-128"))
			opts->do_encrypt = PDF_ENCRYPT_AES_128;
		if (fz_option_eq(val, "aes-256"))
			opts->do_encrypt = PDF_ENCRYPT_AES_256;
	}
	if (fz_has_option(ctx, args, "owner-password", &val))
		fz_copy_option(ctx, val, opts->opwd_utf8, nelem(opts->opwd_utf8));
	if (fz_has_option(ctx, args, "user-password", &val))
		fz_copy_option(ctx, val, opts->upwd_utf8, nelem(opts->upwd_utf8));
	if (fz_has_option(ctx, args, "permissions", &val))
		opts->permissions = fz_atoi(val);
	else
		opts->permissions = ~0;
	if (fz_has_option(ctx, args, "garbage", &val))
	{
		if (fz_option_eq(val, "yes"))
			opts->do_garbage = 1;
		else if (fz_option_eq(val, "compact"))
			opts->do_garbage = 2;
		else if (fz_option_eq(val, "deduplicate"))
			opts->do_garbage = 3;
		else
			opts->do_garbage = fz_atoi(val);
	}
	if (fz_has_option(ctx, args, "appearance", &val))
	{
		if (fz_option_eq(val, "yes"))
			opts->do_appearance = 1;
		else if (fz_option_eq(val, "all"))
			opts->do_appearance = 2;
	}

	return opts;
}

int pdf_can_be_saved_incrementally(fz_context *ctx, pdf_document *doc)
{
	if (doc->repair_attempted)
		return 0;
	if (doc->redacted)
		return 0;
	if (doc->has_xref_streams && doc->has_old_style_xrefs)
		return 0;
	return 1;
}

static void
prepare_for_save(fz_context *ctx, pdf_document *doc, const pdf_write_options *in_opts)
{
	/* Rewrite (and possibly sanitize) the operator streams */
	if (in_opts->do_clean || in_opts->do_sanitize)
	{
		pdf_begin_operation(ctx, doc, "Clean content streams");
		fz_try(ctx)
			clean_content_streams(ctx, doc, in_opts->do_sanitize, in_opts->do_ascii);
		fz_always(ctx)
			pdf_end_operation(ctx, doc);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}

	/* When saving a PDF with signatures the file will
	first be written once, then the file will have its
	digests and byte ranges calculated and and then the
	signature dictionary containing them will be updated
	both in memory and in the saved file. By setting this
	flag we avoid a new xref section from being created when
	the signature dictionary is updated. */
	doc->save_in_progress = 1;

	if (!in_opts->do_snapshot)
		presize_unsaved_signature_byteranges(ctx, doc);
}

static pdf_obj *
new_identity(fz_context *ctx, pdf_document *doc)
{
	unsigned char rnd[32];
	pdf_obj *id;

	fz_memrnd(ctx, rnd, nelem(rnd));

	id = pdf_dict_put_array(ctx, pdf_trailer(ctx, doc), PDF_NAME(ID), 2);
	pdf_array_push_drop(ctx, id, pdf_new_string(ctx, (char *) rnd + 0, nelem(rnd) / 2));
	pdf_array_push_drop(ctx, id, pdf_new_string(ctx, (char *) rnd + 16, nelem(rnd) / 2));

	return id;
}

static void
change_identity(fz_context *ctx, pdf_document *doc, pdf_obj *id)
{
	unsigned char rnd[16];
	if (pdf_array_len(ctx, id) >= 2)
	{
		/* Update second half of ID array with new random data. */
		fz_memrnd(ctx, rnd, 16);
		pdf_array_put_drop(ctx, id, 1, pdf_new_string(ctx, (char *)rnd, 16));
	}
}

static void
create_encryption_dictionary(fz_context *ctx, pdf_document *doc, pdf_crypt *crypt)
{
	unsigned char *o, *u;
	pdf_obj *encrypt;
	int r;

	r = pdf_crypt_revision(ctx, crypt);

	encrypt = pdf_dict_put_dict(ctx, pdf_trailer(ctx, doc), PDF_NAME(Encrypt), 10);

	pdf_dict_put_name(ctx, encrypt, PDF_NAME(Filter), "Standard");
	pdf_dict_put_int(ctx, encrypt, PDF_NAME(R), r);
	pdf_dict_put_int(ctx, encrypt, PDF_NAME(V), pdf_crypt_version(ctx, crypt));
	pdf_dict_put_int(ctx, encrypt, PDF_NAME(Length), pdf_crypt_length(ctx, crypt));
	pdf_dict_put_int(ctx, encrypt, PDF_NAME(P), pdf_crypt_permissions(ctx, crypt));
	pdf_dict_put_bool(ctx, encrypt, PDF_NAME(EncryptMetadata), pdf_crypt_encrypt_metadata(ctx, crypt));

	o = pdf_crypt_owner_password(ctx, crypt);
	u = pdf_crypt_user_password(ctx, crypt);

	if (r < 4)
	{
		pdf_dict_put_string(ctx, encrypt, PDF_NAME(O), (char *) o, 32);
		pdf_dict_put_string(ctx, encrypt, PDF_NAME(U), (char *) u, 32);
	}
	else if (r == 4)
	{
		pdf_obj *cf;

		pdf_dict_put_name(ctx, encrypt, PDF_NAME(StmF), "StdCF");
		pdf_dict_put_name(ctx, encrypt, PDF_NAME(StrF), "StdCF");

		cf = pdf_dict_put_dict(ctx, encrypt, PDF_NAME(CF), 1);
		cf = pdf_dict_put_dict(ctx, cf, PDF_NAME(StdCF), 3);
		pdf_dict_put_name(ctx, cf, PDF_NAME(AuthEvent), "DocOpen");
		pdf_dict_put_name(ctx, cf, PDF_NAME(CFM), "AESV2");
		pdf_dict_put_int(ctx, cf, PDF_NAME(Length), 16);
		pdf_dict_put_string(ctx, encrypt, PDF_NAME(O), (char *) o, 32);
		pdf_dict_put_string(ctx, encrypt, PDF_NAME(U), (char *) u, 32);
	}
	else if (r == 6)
	{
		unsigned char *oe = pdf_crypt_owner_encryption(ctx, crypt);
		unsigned char *ue = pdf_crypt_user_encryption(ctx, crypt);
		pdf_obj *cf;

		pdf_dict_put_name(ctx, encrypt, PDF_NAME(StmF), "StdCF");
		pdf_dict_put_name(ctx, encrypt, PDF_NAME(StrF), "StdCF");

		cf = pdf_dict_put_dict(ctx, encrypt, PDF_NAME(CF), 1);
		cf = pdf_dict_put_dict(ctx, cf, PDF_NAME(StdCF), 3);
		pdf_dict_put_name(ctx, cf, PDF_NAME(AuthEvent), "DocOpen");
		pdf_dict_put_name(ctx, cf, PDF_NAME(CFM), "AESV3");
		pdf_dict_put_int(ctx, cf, PDF_NAME(Length), 32);
		pdf_dict_put_string(ctx, encrypt, PDF_NAME(O), (char *) o, 48);
		pdf_dict_put_string(ctx, encrypt, PDF_NAME(U), (char *) u, 48);
		pdf_dict_put_string(ctx, encrypt, PDF_NAME(OE), (char *) oe, 32);
		pdf_dict_put_string(ctx, encrypt, PDF_NAME(UE), (char *) ue, 32);
		pdf_dict_put_string(ctx, encrypt, PDF_NAME(Perms), (char *) pdf_crypt_permissions_encryption(ctx, crypt), 16);
	}
}

static void
ensure_initial_incremental_contents(fz_context *ctx, fz_stream *in, fz_output *out, int64_t len)
{
	fz_stream *verify;
	unsigned char buf0[256];
	unsigned char buf1[256];
	size_t n0, n1;
	int64_t off = 0;
	int same;

	if (!in)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't copy contents for incremental write");

	verify = fz_stream_from_output(ctx, out);
	if (!verify)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't incrementally write pdf to this type of output");

	fz_var(verify);

	fz_try(ctx)
	{
		do
		{
			int64_t read = sizeof(buf0);
			if (off + read > len)
				read = len - off;
			fz_seek(ctx, in, off, SEEK_SET);
			n0 = fz_read(ctx, in, buf0, read);
			fz_seek(ctx, verify, off, SEEK_SET);
			n1 = fz_read(ctx, verify, buf1, read);
			same = (n0 == n1 && !memcmp(buf0, buf1, n0));
			off += (int64_t)n0;
		}
		while (same && n0 > 0 && off < len);

		fz_drop_stream(ctx, verify);
		verify = NULL;

		if (same)
		{
			fz_seek_output(ctx, out, len, SEEK_SET);
			fz_truncate_output(ctx, out);
			break;
		}

		/* Copy old contents into new file */
		fz_seek(ctx, in, 0, SEEK_SET);
		fz_seek_output(ctx, out, 0, SEEK_SET);
		off = 0;
		do
		{
			int64_t read = sizeof(buf0);
			if (off + read > len)
				read = len - off;
			n0 = fz_read(ctx, in, buf0, read);
			if (n0)
				fz_write_data(ctx, out, buf0, n0);
			off += n0;
		}
		while (n0 > 0 && off < len);
		fz_truncate_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_stream(ctx, verify);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
do_pdf_save_document(fz_context *ctx, pdf_document *doc, pdf_write_state *opts, const pdf_write_options *in_opts)
{
	int lastfree;
	int num;
	int xref_len;
	pdf_obj *id1, *id = NULL;

	if (in_opts->do_incremental)
	{
		ensure_initial_incremental_contents(ctx, doc->file, opts->out, doc->file_size);

		/* If no changes, nothing more to write */
		if (!pdf_has_unsaved_changes(ctx, doc))
		{
			doc->save_in_progress = 0;
			return;
		}

		fz_seek_output(ctx, opts->out, 0, SEEK_END);
		fz_write_string(ctx, opts->out, "\n");
	}

	xref_len = pdf_xref_len(ctx, doc);

	fz_try(ctx)
	{
		initialise_write_state(ctx, doc, in_opts, opts);

		if (!opts->dont_regenerate_id)
		{
			/* Update second half of ID array if it exists. */
			id = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(ID));
			if (id)
				change_identity(ctx, doc, id);
		}

		/* Remove encryption dictionary if saving without encryption. */
		if (opts->do_encrypt == PDF_ENCRYPT_NONE)
		{
			assert(!in_opts->do_snapshot);
			pdf_dict_del(ctx, pdf_trailer(ctx, doc), PDF_NAME(Encrypt));
		}

		/* Keep encryption dictionary if saving with old encryption. */
		else if (opts->do_encrypt == PDF_ENCRYPT_KEEP)
		{
			opts->crypt = doc->crypt;
		}

		/* Create encryption dictionary if saving with new encryption. */
		else
		{
			assert(!opts->do_snapshot);
			if (!id)
				id = new_identity(ctx, doc);
			id1 = pdf_array_get(ctx, id, 0);
			opts->crypt = pdf_new_encrypt(ctx, opts->opwd_utf8, opts->upwd_utf8, id1, opts->permissions, opts->do_encrypt);
			create_encryption_dictionary(ctx, doc, opts->crypt);
		}

		/* Stash Encrypt entry in the writer state, in case a repair pass throws away the old trailer. */
		opts->crypt_obj = pdf_keep_obj(ctx, pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Encrypt)));

		/* If we're writing a snapshot, we can't be doing garbage
		 * collection, or linearisation, and must be writing
		 * incrementally. */
		assert(!opts->do_snapshot || (opts->do_garbage == 0 && !opts->do_linear));

		/* Make sure any objects hidden in compressed streams have been loaded */
		if (!opts->do_incremental)
		{
			pdf_ensure_solid_xref(ctx, doc, xref_len);
			preloadobjstms(ctx, doc);
		}

		if (opts->do_preserve_metadata)
			opts->metadata = pdf_keep_obj(ctx, pdf_metadata(ctx, doc));

		xref_len = pdf_xref_len(ctx, doc); /* May have changed due to repair */
		expand_lists(ctx, opts, xref_len);

		/* Sweep & mark objects from the trailer */
		if (opts->do_garbage >= 1 || opts->do_linear)
			(void)markobj(ctx, doc, opts, pdf_trailer(ctx, doc));
		else
			for (num = 0; num < xref_len; num++)
				opts->use_list[num] = 1;

		/* Coalesce and renumber duplicate objects */
		if (opts->do_garbage >= 3)
			removeduplicateobjs(ctx, doc, opts);

		/* Compact xref by renumbering and removing unused objects */
		if (opts->do_garbage >= 2 || opts->do_linear)
			compactxref(ctx, doc, opts);

		opts->crypt_object_number = 0;
		if (opts->crypt)
		{
			pdf_obj *crypt = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Encrypt));
			int crypt_num = pdf_to_num(ctx, crypt);
			opts->crypt_object_number = opts->renumber_map[crypt_num];
		}

		/* Make renumbering affect all indirect references and update xref */
		if (opts->do_garbage >= 2 || opts->do_linear)
			renumberobjs(ctx, doc, opts);

		xref_len = pdf_xref_len(ctx, doc); /* May have changed due to repair */
		expand_lists(ctx, opts, xref_len);

		/* Truncate the xref after compacting and renumbering */
		if ((opts->do_garbage >= 2 || opts->do_linear) &&
			!opts->do_incremental)
		{
			while (xref_len > 0 && !opts->use_list[xref_len-1])
				xref_len--;
		}

		if (opts->do_linear)
			linearize(ctx, doc, opts);

		if (opts->do_incremental)
		{
			int i;

			doc->disallow_new_increments = 1;

			for (i = 0; i < doc->num_incremental_sections; i++)
			{
				doc->xref_base = doc->num_incremental_sections - i - 1;
				xref_len = pdf_xref_len(ctx, doc);

				writeobjects(ctx, doc, opts, 0);

#ifdef DEBUG_WRITING
				dump_object_details(ctx, doc, opts);
#endif

				for (num = 0; num < xref_len; num++)
				{
					if (!opts->use_list[num] && pdf_xref_is_incremental(ctx, doc, num))
					{
						/* Make unreusable. FIXME: would be better to link to existing free list */
						opts->gen_list[num] = 65535;
						opts->ofs_list[num] = 0;
					}
				}

				opts->first_xref_offset = fz_tell_output(ctx, opts->out);
				if (doc->has_xref_streams)
					writexrefstream(ctx, doc, opts, 0, xref_len, 1, 0, opts->first_xref_offset);
				else
					writexref(ctx, doc, opts, 0, xref_len, 1, 0, opts->first_xref_offset);

				doc->xref_sections[doc->xref_base].end_ofs = fz_tell_output(ctx, opts->out);
			}

			doc->xref_base = 0;
			doc->disallow_new_increments = 0;
		}
		else
		{
			writeobjects(ctx, doc, opts, 0);

#ifdef DEBUG_WRITING
			dump_object_details(ctx, doc, opts);
#endif

			/* Construct linked list of free object slots */
			lastfree = 0;
			for (num = 0; num < xref_len; num++)
			{
				if (!opts->use_list[num])
				{
					opts->gen_list[num]++;
					opts->ofs_list[lastfree] = num;
					lastfree = num;
				}
			}

			if (opts->do_linear && opts->page_count > 0)
			{
				opts->main_xref_offset = fz_tell_output(ctx, opts->out);
				writexref(ctx, doc, opts, 0, opts->start, 0, 0, opts->first_xref_offset);
				opts->file_len = fz_tell_output(ctx, opts->out);

				make_hint_stream(ctx, doc, opts);
				if (opts->do_ascii)
				{
					opts->hintstream_len *= 2;
					opts->hintstream_len += 1 + ((opts->hintstream_len+63)>>6);
				}
				opts->file_len += opts->hintstream_len;
				opts->main_xref_offset += opts->hintstream_len;
				update_linearization_params(ctx, doc, opts);
				fz_seek_output(ctx, opts->out, 0, 0);
				writeobjects(ctx, doc, opts, 1);

				padto(ctx, opts->out, opts->main_xref_offset);
				writexref(ctx, doc, opts, 0, opts->start, 0, 0, opts->first_xref_offset);
			}
			else
			{
				opts->first_xref_offset = fz_tell_output(ctx, opts->out);
				writexref(ctx, doc, opts, 0, xref_len, 1, 0, opts->first_xref_offset);
			}

			doc->xref_sections[0].end_ofs = fz_tell_output(ctx, opts->out);
		}

		if (!in_opts->do_snapshot)
		{
			complete_signatures(ctx, doc, opts);
		}
	}
	fz_always(ctx)
	{
#ifdef DEBUG_LINEARIZATION
		page_objects_dump(opts);
		objects_dump(ctx, doc, opts);
#endif
		finalise_write_state(ctx, opts);
		if (opts->crypt != doc->crypt)
			pdf_drop_crypt(ctx, opts->crypt);
		pdf_drop_obj(ctx, opts->crypt_obj);
		pdf_drop_obj(ctx, opts->metadata);
		doc->save_in_progress = 0;
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

int pdf_has_unsaved_sigs(fz_context *ctx, pdf_document *doc)
{
	int s;
	for (s = 0; s < doc->num_incremental_sections; s++)
	{
		pdf_xref *xref = &doc->xref_sections[doc->num_incremental_sections - s - 1];

		if (xref->unsaved_sigs)
			return 1;
	}
	return 0;
}

void pdf_write_document(fz_context *ctx, pdf_document *doc, fz_output *out, const pdf_write_options *in_opts)
{
	pdf_write_options opts_defaults = pdf_default_write_options;
	pdf_write_state opts = { 0 };

	if (!doc || !out)
		return;

	if (!in_opts)
		in_opts = &opts_defaults;

	if (in_opts->do_incremental && doc->repair_attempted)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't do incremental writes on a repaired file");
	if (in_opts->do_incremental && in_opts->do_garbage)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't do incremental writes with garbage collection");
	if (in_opts->do_incremental && in_opts->do_linear)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't do incremental writes with linearisation");
	if (in_opts->do_incremental && in_opts->do_encrypt != PDF_ENCRYPT_KEEP)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't do incremental writes when changing encryption");
	if (in_opts->do_snapshot)
	{
		if (in_opts->do_incremental == 0 ||
			in_opts->do_pretty ||
			in_opts->do_ascii ||
			in_opts->do_compress ||
			in_opts->do_compress_images ||
			in_opts->do_compress_fonts ||
			in_opts->do_decompress ||
			in_opts->do_garbage ||
			in_opts->do_linear ||
			in_opts->do_clean ||
			in_opts->do_sanitize ||
			in_opts->do_appearance ||
			in_opts->do_encrypt != PDF_ENCRYPT_KEEP)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Can't use these options when snapshotting!");
	}
	if (pdf_has_unsaved_sigs(ctx, doc) && !fz_output_supports_stream(ctx, out))
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't write pdf that has unsaved sigs to a fz_output unless it supports fz_stream_from_output!");

	prepare_for_save(ctx, doc, in_opts);

	opts.out = out;

	do_pdf_save_document(ctx, doc, &opts, in_opts);
}

void pdf_save_document(fz_context *ctx, pdf_document *doc, const char *filename, const pdf_write_options *in_opts)
{
	pdf_write_options opts_defaults = pdf_default_write_options;
	pdf_write_state opts = { 0 };

	if (!doc)
		return;

	if (!in_opts)
		in_opts = &opts_defaults;

	if (in_opts->do_incremental && !doc->file)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't do incremental writes on a new document");
	if (in_opts->do_incremental && doc->repair_attempted)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't do incremental writes on a repaired file");
	if (in_opts->do_incremental && in_opts->do_garbage)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't do incremental writes with garbage collection");
	if (in_opts->do_incremental && in_opts->do_linear)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't do incremental writes with linearisation");
	if (in_opts->do_incremental && in_opts->do_encrypt != PDF_ENCRYPT_KEEP)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't do incremental writes when changing encryption");
	if (in_opts->do_snapshot)
	{
		if (in_opts->do_incremental == 0 ||
			in_opts->do_pretty ||
			in_opts->do_ascii ||
			in_opts->do_compress ||
			in_opts->do_compress_images ||
			in_opts->do_compress_fonts ||
			in_opts->do_decompress ||
			in_opts->do_garbage ||
			in_opts->do_linear ||
			in_opts->do_clean ||
			in_opts->do_sanitize ||
			in_opts->do_appearance ||
			in_opts->do_encrypt != PDF_ENCRYPT_KEEP)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Can't use these options when snapshotting!");
	}

	if (in_opts->do_appearance > 0)
	{
		int i, n = pdf_count_pages(ctx, doc);
		for (i = 0; i < n; ++i)
		{
			pdf_page *page = pdf_load_page(ctx, doc, i);
			fz_try(ctx)
			{
				if (in_opts->do_appearance > 1)
				{
					pdf_annot *annot;
					for (annot = pdf_first_annot(ctx, page); annot; annot = pdf_next_annot(ctx, annot))
						pdf_annot_request_resynthesis(ctx, annot);
					for (annot = pdf_first_widget(ctx, page); annot; annot = pdf_next_widget(ctx, annot))
						pdf_annot_request_resynthesis(ctx, annot);
				}
				pdf_update_page(ctx, page);
			}
			fz_always(ctx)
				fz_drop_page(ctx, &page->super);
			fz_catch(ctx)
				fz_warn(ctx, "could not create annotation appearances");
		}
	}

	prepare_for_save(ctx, doc, in_opts);

	if (in_opts->do_incremental)
	{
		opts.out = fz_new_output_with_path(ctx, filename, 1);
	}
	else
	{
		opts.out = fz_new_output_with_path(ctx, filename, 0);
	}
	fz_try(ctx)
	{
		do_pdf_save_document(ctx, doc, &opts, in_opts);
		fz_close_output(ctx, opts.out);
	}
	fz_always(ctx)
	{
		fz_drop_output(ctx, opts.out);
		opts.out = NULL;
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void pdf_save_snapshot(fz_context *ctx, pdf_document *doc, const char *filename)
{
	pdf_save_document(ctx, doc, filename, &pdf_snapshot_write_options);
}

void pdf_write_snapshot(fz_context *ctx, pdf_document *doc, fz_output *out)
{
	pdf_write_document(ctx, doc, out, &pdf_snapshot_write_options);
}

char *
pdf_format_write_options(fz_context *ctx, char *buffer, size_t buffer_len, const pdf_write_options *opts)
{
#define ADD_OPT(S) do { if (!first) fz_strlcat(buffer, ",", buffer_len); fz_strlcat(buffer, (S), buffer_len); first = 0; } while (0)

	int first = 1;
	*buffer = 0;
	if (opts->do_decompress)
		ADD_OPT("decompress=yes");
	if (opts->do_compress)
		ADD_OPT("compress=yes");
	if (opts->do_compress_fonts)
		ADD_OPT("compress-fonts=yes");
	if (opts->do_compress_images)
		ADD_OPT("compress-images=yes");
	if (opts->do_ascii)
		ADD_OPT("ascii=yes");
	if (opts->do_pretty)
		ADD_OPT("pretty=yes");
	if (opts->do_linear)
		ADD_OPT("linearize=yes");
	if (opts->do_clean)
		ADD_OPT("clean=yes");
	if (opts->do_sanitize)
		ADD_OPT("sanitize=yes");
	if (opts->do_incremental)
		ADD_OPT("incremental=yes");
	if (opts->do_encrypt == PDF_ENCRYPT_NONE)
		ADD_OPT("decrypt=yes");
	else if (opts->do_encrypt == PDF_ENCRYPT_KEEP)
		ADD_OPT("decrypt=no");
	switch(opts->do_encrypt)
	{
	default:
	case PDF_ENCRYPT_UNKNOWN:
		break;
	case PDF_ENCRYPT_NONE:
		ADD_OPT("encrypt=no");
		break;
	case PDF_ENCRYPT_KEEP:
		ADD_OPT("encrypt=keep");
		break;
	case PDF_ENCRYPT_RC4_40:
		ADD_OPT("encrypt=rc4-40");
		break;
	case PDF_ENCRYPT_RC4_128:
		ADD_OPT("encrypt=rc4-128");
		break;
	case PDF_ENCRYPT_AES_128:
		ADD_OPT("encrypt=aes-128");
		break;
	case PDF_ENCRYPT_AES_256:
		ADD_OPT("encrypt=aes-256");
		break;
	}
	if (strlen(opts->opwd_utf8)) {
		ADD_OPT("owner-password=");
		fz_strlcat(buffer, opts->opwd_utf8, buffer_len);
	}
	if (strlen(opts->upwd_utf8)) {
		ADD_OPT("user-password=");
		fz_strlcat(buffer, opts->upwd_utf8, buffer_len);
	}
	{
		char temp[32];
		ADD_OPT("permissions=");
		fz_snprintf(temp, sizeof(temp), "%d", opts->permissions);
		fz_strlcat(buffer, temp, buffer_len);
	}
	switch(opts->do_garbage)
	{
	case 0:
		break;
	case 1:
		ADD_OPT("garbage=yes");
		break;
	case 2:
		ADD_OPT("garbage=compact");
		break;
	case 3:
		ADD_OPT("garbage=deduplicate");
		break;
	default:
	{
		char temp[32];
		fz_snprintf(temp, sizeof(temp), "%d", opts->do_garbage);
		ADD_OPT("garbage=");
		fz_strlcat(buffer, temp, buffer_len);
		break;
	}
	}
	switch(opts->do_appearance)
	{
	case 1:
		ADD_OPT("appearance=yes");
		break;
	case 2:
		ADD_OPT("appearance=all");
		break;
	}

#undef ADD_OPT

	return buffer;
}

typedef struct
{
	fz_document_writer super;
	pdf_document *pdf;
	pdf_write_options opts;
	fz_output *out;

	fz_rect mediabox;
	pdf_obj *resources;
	fz_buffer *contents;
} pdf_writer;

static fz_device *
pdf_writer_begin_page(fz_context *ctx, fz_document_writer *wri_, fz_rect mediabox)
{
	pdf_writer *wri = (pdf_writer*)wri_;
	wri->mediabox = mediabox; // TODO: handle non-zero x0,y0
	return pdf_page_write(ctx, wri->pdf, wri->mediabox, &wri->resources, &wri->contents);
}

static void
pdf_writer_end_page(fz_context *ctx, fz_document_writer *wri_, fz_device *dev)
{
	pdf_writer *wri = (pdf_writer*)wri_;
	pdf_obj *obj = NULL;

	fz_var(obj);

	fz_try(ctx)
	{
		fz_close_device(ctx, dev);
		obj = pdf_add_page(ctx, wri->pdf, wri->mediabox, 0, wri->resources, wri->contents);
		pdf_insert_page(ctx, wri->pdf, -1, obj);
	}
	fz_always(ctx)
	{
		fz_drop_device(ctx, dev);
		pdf_drop_obj(ctx, obj);
		fz_drop_buffer(ctx, wri->contents);
		wri->contents = NULL;
		pdf_drop_obj(ctx, wri->resources);
		wri->resources = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
pdf_writer_close_writer(fz_context *ctx, fz_document_writer *wri_)
{
	pdf_writer *wri = (pdf_writer*)wri_;
	pdf_write_document(ctx, wri->pdf, wri->out, &wri->opts);
	fz_close_output(ctx, wri->out);
}

static void
pdf_writer_drop_writer(fz_context *ctx, fz_document_writer *wri_)
{
	pdf_writer *wri = (pdf_writer*)wri_;
	fz_drop_buffer(ctx, wri->contents);
	pdf_drop_obj(ctx, wri->resources);
	pdf_drop_document(ctx, wri->pdf);
	fz_drop_output(ctx, wri->out);
}

fz_document_writer *
fz_new_pdf_writer_with_output(fz_context *ctx, fz_output *out, const char *options)
{
	pdf_writer *wri;

	fz_var(wri);

	fz_try(ctx)
	{
		wri = fz_new_derived_document_writer(ctx, pdf_writer, pdf_writer_begin_page, pdf_writer_end_page, pdf_writer_close_writer, pdf_writer_drop_writer);
		pdf_parse_write_options(ctx, &wri->opts, options);
		wri->out = out;
		wri->pdf = pdf_create_document(ctx);
	}
	fz_catch(ctx)
	{
		fz_drop_output(ctx, out);
		pdf_drop_document(ctx, wri->pdf);
		fz_free(ctx, wri);
		fz_rethrow(ctx);
	}

	return (fz_document_writer*)wri;
}

fz_document_writer *
fz_new_pdf_writer(fz_context *ctx, const char *path, const char *options)
{
	fz_output *out = fz_new_output_with_path(ctx, path ? path : "out.pdf", 0);
	return fz_new_pdf_writer_with_output(ctx, out, options);
}

void pdf_write_journal(fz_context *ctx, pdf_document *doc, fz_output *out)
{
	if (!doc || !out)
		return;

	if (!doc->journal)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't write non-existent journal");

	pdf_serialise_journal(ctx, doc, out);
}

void pdf_save_journal(fz_context *ctx, pdf_document *doc, const char *filename)
{
	fz_output *out;

	if (!doc)
		return;

	out = fz_new_output_with_path(ctx, filename, 0);
	fz_try(ctx)
	{
		pdf_write_journal(ctx, doc, out);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void pdf_read_journal(fz_context *ctx, pdf_document *doc, fz_stream *stm)
{
	pdf_deserialise_journal(ctx, doc, stm);
}

void pdf_load_journal(fz_context *ctx, pdf_document *doc, const char *filename)
{
	fz_stream *stm;

	if (!doc)
		return;

	stm = fz_open_file(ctx, filename);
	fz_try(ctx)
		pdf_read_journal(ctx, doc, stm);
	fz_always(ctx)
		fz_drop_stream(ctx, stm);
	fz_catch(ctx)
		fz_rethrow(ctx);
}







mupdf-1.21.1-source/source/pdf/pdf-xobject.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

pdf_obj *
pdf_xobject_resources(fz_context *ctx, pdf_obj *xobj)
{
	return pdf_dict_get(ctx, xobj, PDF_NAME(Resources));
}

fz_rect
pdf_xobject_bbox(fz_context *ctx, pdf_obj *xobj)
{
	return pdf_dict_get_rect(ctx, xobj, PDF_NAME(BBox));
}

fz_matrix
pdf_xobject_matrix(fz_context *ctx, pdf_obj *xobj)
{
	return pdf_dict_get_matrix(ctx, xobj, PDF_NAME(Matrix));
}

int pdf_xobject_isolated(fz_context *ctx, pdf_obj *xobj)
{
	pdf_obj *group = pdf_dict_get(ctx, xobj, PDF_NAME(Group));
	if (group)
		return pdf_dict_get_bool(ctx, group, PDF_NAME(I));
	return 0;
}

int pdf_xobject_knockout(fz_context *ctx, pdf_obj *xobj)
{
	pdf_obj *group = pdf_dict_get(ctx, xobj, PDF_NAME(Group));
	if (group)
		return pdf_dict_get_bool(ctx, group, PDF_NAME(K));
	return 0;
}

int pdf_xobject_transparency(fz_context *ctx, pdf_obj *xobj)
{
	pdf_obj *group = pdf_dict_get(ctx, xobj, PDF_NAME(Group));
	if (group)
		if (pdf_name_eq(ctx, pdf_dict_get(ctx, group, PDF_NAME(S)), PDF_NAME(Transparency)))
			return 1;
	return 0;
}

fz_colorspace *
pdf_xobject_colorspace(fz_context *ctx, pdf_obj *xobj)
{
	pdf_obj *group = pdf_dict_get(ctx, xobj, PDF_NAME(Group));
	if (group)
	{
		pdf_obj *cs = pdf_dict_get(ctx, group, PDF_NAME(CS));
		if (cs)
		{
			fz_colorspace *colorspace = NULL;
			fz_try(ctx)
				colorspace = pdf_load_colorspace(ctx, cs);
			fz_catch(ctx)
			{
				fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
				fz_warn(ctx, "Ignoring XObject blending colorspace.");
			}
			if (!fz_is_valid_blend_colorspace(ctx, colorspace))
			{
				fz_warn(ctx, "Ignoring invalid XObject blending colorspace: %s.", colorspace->name);
				fz_drop_colorspace(ctx, colorspace);
				return NULL;
			}
			return colorspace;
		}
	}
	return NULL;
}

pdf_obj *
pdf_new_xobject(fz_context *ctx, pdf_document *doc, fz_rect bbox, fz_matrix matrix, pdf_obj *res, fz_buffer *contents)
{
	pdf_obj *ind = NULL;
	pdf_obj *form = pdf_new_dict(ctx, doc, 5);
	fz_try(ctx)
	{
		pdf_dict_put(ctx, form, PDF_NAME(Type), PDF_NAME(XObject));
		pdf_dict_put(ctx, form, PDF_NAME(Subtype), PDF_NAME(Form));
		pdf_dict_put_rect(ctx, form, PDF_NAME(BBox), bbox);
		pdf_dict_put_matrix(ctx, form, PDF_NAME(Matrix), matrix);
		if (res)
			pdf_dict_put(ctx, form, PDF_NAME(Resources), res);
		ind = pdf_add_stream(ctx, doc, contents, form, 0);
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, form);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return ind;
}

void
pdf_update_xobject(fz_context *ctx, pdf_document *doc, pdf_obj *form, fz_rect bbox, fz_matrix matrix, pdf_obj *res, fz_buffer *contents)
{
	pdf_dict_put_rect(ctx, form, PDF_NAME(BBox), bbox);
	pdf_dict_put_matrix(ctx, form, PDF_NAME(Matrix), matrix);
	if (res)
		pdf_dict_put(ctx, form, PDF_NAME(Resources), res);
	else
		pdf_dict_del(ctx, form, PDF_NAME(Resources));
	pdf_update_stream(ctx, doc, form, contents, 0);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "pdf-annot-imp.h"

#include <assert.h>
#include <limits.h>
#include <string.h>

#undef DEBUG_PROGESSIVE_ADVANCE

#ifdef DEBUG_PROGESSIVE_ADVANCE
#define DEBUGMESS(A) do { fz_warn A; } while (0)
#else
#define DEBUGMESS(A) do { } while (0)
#endif

#define isdigit(c) (c >= '0' && c <= '9')

static inline int iswhite(int ch)
{
	return
		ch == '\000' || ch == '\011' || ch == '\012' ||
		ch == '\014' || ch == '\015' || ch == '\040';
}

/*
 * xref tables
 */

static void
pdf_drop_xref_subsec(fz_context *ctx, pdf_xref *xref)
{
	pdf_xref_subsec *sub = xref->subsec;
	pdf_unsaved_sig *usig;
	int e;

	while (sub != NULL)
	{
		pdf_xref_subsec *next_sub = sub->next;
		for (e = 0; e < sub->len; e++)
		{
			pdf_xref_entry *entry = &sub->table[e];
			pdf_drop_obj(ctx, entry->obj);
			fz_drop_buffer(ctx, entry->stm_buf);
		}
		fz_free(ctx, sub->table);
		fz_free(ctx, sub);
		sub = next_sub;
	}

	pdf_drop_obj(ctx, xref->pre_repair_trailer);
	pdf_drop_obj(ctx, xref->trailer);

	while ((usig = xref->unsaved_sigs) != NULL)
	{
		xref->unsaved_sigs = usig->next;
		pdf_drop_obj(ctx, usig->field);
		pdf_drop_signer(ctx, usig->signer);
		fz_free(ctx, usig);
	}
}

static void pdf_drop_xref_sections_imp(fz_context *ctx, pdf_document *doc, pdf_xref *xref_sections, int num_xref_sections)
{
	int x;

	for (x = 0; x < num_xref_sections; x++)
		pdf_drop_xref_subsec(ctx, &xref_sections[x]);

	fz_free(ctx, xref_sections);
}

static void pdf_drop_xref_sections(fz_context *ctx, pdf_document *doc)
{
	pdf_drop_xref_sections_imp(ctx, doc, doc->saved_xref_sections, doc->saved_num_xref_sections);
	pdf_drop_xref_sections_imp(ctx, doc, doc->xref_sections, doc->num_xref_sections);

	doc->saved_xref_sections = NULL;
	doc->saved_num_xref_sections = 0;
	doc->xref_sections = NULL;
	doc->num_xref_sections = 0;
	doc->num_incremental_sections = 0;
}

static void
extend_xref_index(fz_context *ctx, pdf_document *doc, int newlen)
{
	int i;

	doc->xref_index = fz_realloc_array(ctx, doc->xref_index, newlen, int);
	for (i = doc->max_xref_len; i < newlen; i++)
	{
		doc->xref_index[i] = 0;
	}
	doc->max_xref_len = newlen;
}

static void
resize_xref_sub(fz_context *ctx, pdf_xref *xref, int base, int newlen)
{
	pdf_xref_subsec *sub;
	int i;

	assert(xref != NULL);
	sub = xref->subsec;
	assert(sub->next == NULL && sub->start == base && sub->len+base == xref->num_objects);
	assert(newlen+base > xref->num_objects);

	sub->table = fz_realloc_array(ctx, sub->table, newlen, pdf_xref_entry);
	for (i = xref->num_objects-base; i < newlen; i++)
	{
		sub->table[i].type = 0;
		sub->table[i].ofs = 0;
		sub->table[i].gen = 0;
		sub->table[i].num = 0;
		sub->table[i].stm_ofs = 0;
		sub->table[i].stm_buf = NULL;
		sub->table[i].obj = NULL;
	}
	sub->len = newlen;
	xref->num_objects = newlen+base;
}

/* This is only ever called when we already have an incremental
 * xref. This means there will only be 1 subsec, and it will be
 * a complete subsec. */
static void pdf_resize_xref(fz_context *ctx, pdf_document *doc, int newlen)
{
	pdf_xref *xref = &doc->xref_sections[doc->xref_base];

	resize_xref_sub(ctx, xref, 0, newlen);
	if (doc->max_xref_len < newlen)
		extend_xref_index(ctx, doc, newlen);
}

static void pdf_populate_next_xref_level(fz_context *ctx, pdf_document *doc)
{
	pdf_xref *xref;
	doc->xref_sections = fz_realloc_array(ctx, doc->xref_sections, doc->num_xref_sections + 1, pdf_xref);
	doc->num_xref_sections++;

	xref = &doc->xref_sections[doc->num_xref_sections - 1];
	xref->subsec = NULL;
	xref->num_objects = 0;
	xref->trailer = NULL;
	xref->pre_repair_trailer = NULL;
	xref->unsaved_sigs = NULL;
	xref->unsaved_sigs_end = NULL;
}

pdf_obj *pdf_trailer(fz_context *ctx, pdf_document *doc)
{
	/* Return the document's trailer (of the appropriate vintage) */
	pdf_xref *xrefs = doc->xref_sections;

	return xrefs ? xrefs[doc->xref_base].trailer : NULL;
}

void pdf_set_populating_xref_trailer(fz_context *ctx, pdf_document *doc, pdf_obj *trailer)
{
	/* Update the trailer of the xref section being populated */
	pdf_xref *xref = &doc->xref_sections[doc->num_xref_sections - 1];
	if (xref->trailer)
	{
		pdf_drop_obj(ctx, xref->pre_repair_trailer);
		xref->pre_repair_trailer = xref->trailer;
	}
	xref->trailer = pdf_keep_obj(ctx, trailer);
}

int pdf_xref_len(fz_context *ctx, pdf_document *doc)
{
	int i = doc->xref_base;
	int xref_len = 0;

	if (doc->local_xref && doc->local_xref_nesting > 0)
		xref_len = doc->local_xref->num_objects;

	while (i < doc->num_xref_sections)
		xref_len = fz_maxi(xref_len, doc->xref_sections[i++].num_objects);

	return xref_len;
}

/* Ensure that the given xref has a single subsection
 * that covers the entire range. */
static void
ensure_solid_xref(fz_context *ctx, pdf_document *doc, int num, int which)
{
	pdf_xref *xref = &doc->xref_sections[which];
	pdf_xref_subsec *sub = xref->subsec;
	pdf_xref_subsec *new_sub;

	if (num < xref->num_objects)
		num = xref->num_objects;

	if (sub != NULL && sub->next == NULL && sub->start == 0 && sub->len >= num)
		return;

	new_sub = fz_malloc_struct(ctx, pdf_xref_subsec);
	fz_try(ctx)
	{
		new_sub->table = fz_malloc_struct_array(ctx, num, pdf_xref_entry);
		new_sub->start = 0;
		new_sub->len = num;
		new_sub->next = NULL;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, new_sub);
		fz_rethrow(ctx);
	}

	/* Move objects over to the new subsection and destroy the old
	 * ones */
	sub = xref->subsec;
	while (sub != NULL)
	{
		pdf_xref_subsec *next = sub->next;
		int i;

		for (i = 0; i < sub->len; i++)
		{
			new_sub->table[i+sub->start] = sub->table[i];
		}
		fz_free(ctx, sub->table);
		fz_free(ctx, sub);
		sub = next;
	}
	xref->num_objects = num;
	xref->subsec = new_sub;
	if (doc->max_xref_len < num)
		extend_xref_index(ctx, doc, num);
}

static pdf_xref_entry *
pdf_get_local_xref_entry(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref *xref = doc->local_xref;
	pdf_xref_subsec *sub;

	if (xref == NULL || doc->local_xref_nesting == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Local xref not present!");

	/* Local xrefs only ever have 1 section, and it should be solid. */
	sub = xref->subsec;
	assert(sub && !sub->next);
	if (num >= sub->start && num < sub->start + sub->len)
		return &sub->table[num - sub->start];

	/* Expand the xref so we can return a pointer. */
	resize_xref_sub(ctx, xref, 0, num+1);
	sub = xref->subsec;
	return &sub->table[num - sub->start];
}

pdf_xref_entry *pdf_get_populating_xref_entry(fz_context *ctx, pdf_document *doc, int num)
{
	/* Return an entry within the xref currently being populated */
	pdf_xref *xref;
	pdf_xref_subsec *sub;

	if (doc->num_xref_sections == 0)
	{
		doc->xref_sections = fz_malloc_struct(ctx, pdf_xref);
		doc->num_xref_sections = 1;
	}

	if (doc->local_xref && doc->local_xref_nesting > 0)
		return pdf_get_local_xref_entry(ctx, doc, num);

	/* Prevent accidental heap underflow */
	if (num < 0 || num > PDF_MAX_OBJECT_NUMBER)
		fz_throw(ctx, FZ_ERROR_GENERIC, "object number out of range (%d)", num);

	/* Return the pointer to the entry in the last section. */
	xref = &doc->xref_sections[doc->num_xref_sections-1];

	for (sub = xref->subsec; sub != NULL; sub = sub->next)
	{
		if (num >= sub->start && num < sub->start + sub->len)
			return &sub->table[num-sub->start];
	}

	/* We've been asked for an object that's not in a subsec. */
	ensure_solid_xref(ctx, doc, num+1, doc->num_xref_sections-1);
	xref = &doc->xref_sections[doc->num_xref_sections-1];
	sub = xref->subsec;

	return &sub->table[num-sub->start];
}

pdf_xref_entry *pdf_get_xref_entry(fz_context *ctx, pdf_document *doc, int i)
{
	pdf_xref *xref = NULL;
	pdf_xref_subsec *sub;
	int j;

	if (i < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Negative object number requested");

	if (i < doc->max_xref_len)
		j = doc->xref_index[i];
	else
		j = 0;

	/* If we have an active local xref, check there first. */
	if (doc->local_xref && doc->local_xref_nesting > 0)
	{
		xref = doc->local_xref;

		if (i < xref->num_objects)
		{
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				pdf_xref_entry *entry;

				if (i < sub->start || i >= sub->start + sub->len)
					continue;

				entry = &sub->table[i - sub->start];
				if (entry->type)
					return entry;
			}
		}
	}

	/* We may be accessing an earlier version of the document using xref_base
	 * and j may be an index into a later xref section */
	if (doc->xref_base > j)
		j = doc->xref_base;
	else
		j = 0;


	/* Find the first xref section where the entry is defined. */
	for (; j < doc->num_xref_sections; j++)
	{
		xref = &doc->xref_sections[j];

		if (i < xref->num_objects)
		{
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				pdf_xref_entry *entry;

				if (i < sub->start || i >= sub->start + sub->len)
					continue;

				entry = &sub->table[i - sub->start];
				if (entry->type)
				{
					/* Don't update xref_index if xref_base may have
					 * influenced the value of j */
					if (doc->xref_base == 0)
						doc->xref_index[i] = j;
					return entry;
				}
			}
		}
	}

	/* Didn't find the entry in any section. Return the entry from
	 * the local_xref (if there is one active), or the final section. */
	if (doc->local_xref && doc->local_xref_nesting > 0)
	{
		if (xref == NULL || i < xref->num_objects)
		{
			xref = doc->local_xref;
			sub = xref->subsec;
			assert(sub != NULL && sub->next == NULL);
			if (i >= sub->start && i < sub->start + sub->len)
				return &sub->table[i - sub->start];
		}

		/* Expand the xref so we can return a pointer. */
		resize_xref_sub(ctx, xref, 0, i+1);
		sub = xref->subsec;
		return &sub->table[i - sub->start];
	}

	doc->xref_index[i] = 0;
	if (xref == NULL || i < xref->num_objects)
	{
		xref = &doc->xref_sections[doc->xref_base];
		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			if (i >= sub->start && i < sub->start + sub->len)
				return &sub->table[i - sub->start];
		}
	}

	/* Some really hairy code here. When we are reading the file in
	 * initially, we read from 'newest' to 'oldest' (i.e. from 0 to
	 * doc->num_xref_sections-1). Each section is created initially
	 * with num_objects == 0 in it, and remains like that while we
	 * are parsing the stream from the file. This is the only time
	 * we'll ever have xref_sections with 0 objects in them. */
	if (doc->xref_sections[doc->num_xref_sections-1].num_objects == 0)
	{
		/* The oldest xref section has 0 objects in it. So we are
		 * parsing an xref stream while loading. We don't want to
		 * solidify the xref we are currently parsing for (as it'll
		 * get very confused, and end up a different 'shape' in
		 * memory to that which is in the file, and would hence
		 * render 'fingerprinting' for snapshotting invalid) so
		 * just give up at this point. */
		return NULL;
	}

	/* At this point, we solidify the xref. This ensures that we
	 * can return a pointer. This is the only case where this function
	 * might throw an exception, and it will never happen when we are
	 * working within a 'solid' xref. */
	ensure_solid_xref(ctx, doc, i+1, 0);
	xref = &doc->xref_sections[0];
	sub = xref->subsec;
	return &sub->table[i - sub->start];
}

pdf_xref_entry *pdf_get_xref_entry_no_null(fz_context *ctx, pdf_document *doc, int i)
{
	pdf_xref_entry *entry = pdf_get_xref_entry(ctx, doc, i);
	if (entry != NULL)
		return entry;
	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find object in xref (%d 0 R), but not allowed to return NULL", i);
}

/*
	Ensure we have an incremental xref section where we can store
	updated versions of indirect objects. This is a new xref section
	consisting of a single xref subsection.
*/
static void ensure_incremental_xref(fz_context *ctx, pdf_document *doc)
{
	/* If there are as yet no incremental sections, or if the most recent
	 * one has been used to sign a signature field, then we need a new one.
	 * After a signing, any further document changes require a new increment */
	if ((doc->num_incremental_sections == 0 || doc->xref_sections[0].unsaved_sigs != NULL)
		&& !doc->disallow_new_increments)
	{
		pdf_xref *xref = &doc->xref_sections[0];
		pdf_xref *pxref;
		pdf_xref_entry *new_table = fz_malloc_struct_array(ctx, xref->num_objects, pdf_xref_entry);
		pdf_xref_subsec *sub = NULL;
		pdf_obj *trailer = NULL;
		int i;

		fz_var(trailer);
		fz_var(sub);
		fz_try(ctx)
		{
			sub = fz_malloc_struct(ctx, pdf_xref_subsec);
			trailer = xref->trailer ? pdf_copy_dict(ctx, xref->trailer) : NULL;
			doc->xref_sections = fz_realloc_array(ctx, doc->xref_sections, doc->num_xref_sections + 1, pdf_xref);
			xref = &doc->xref_sections[0];
			pxref = &doc->xref_sections[1];
			memmove(pxref, xref, doc->num_xref_sections * sizeof(pdf_xref));
			/* xref->num_objects is already correct */
			xref->subsec = sub;
			sub = NULL;
			xref->trailer = trailer;
			xref->pre_repair_trailer = NULL;
			xref->unsaved_sigs = NULL;
			xref->unsaved_sigs_end = NULL;
			xref->subsec->next = NULL;
			xref->subsec->len = xref->num_objects;
			xref->subsec->start = 0;
			xref->subsec->table = new_table;
			doc->num_xref_sections++;
			doc->num_incremental_sections++;
		}
		fz_catch(ctx)
		{
			fz_free(ctx, sub);
			fz_free(ctx, new_table);
			pdf_drop_obj(ctx, trailer);
			fz_rethrow(ctx);
		}

		/* Update the xref_index */
		for (i = 0; i < doc->max_xref_len; i++)
		{
			doc->xref_index[i]++;
		}
	}
}

/* Used when altering a document */
pdf_xref_entry *pdf_get_incremental_xref_entry(fz_context *ctx, pdf_document *doc, int i)
{
	pdf_xref *xref;
	pdf_xref_subsec *sub;

	/* Make a new final xref section if we haven't already */
	ensure_incremental_xref(ctx, doc);

	xref = &doc->xref_sections[doc->xref_base];
	if (i >= xref->num_objects)
		pdf_resize_xref(ctx, doc, i + 1);

	sub = xref->subsec;
	assert(sub != NULL && sub->next == NULL);
	assert(i >= sub->start && i < sub->start + sub->len);
	doc->xref_index[i] = 0;
	return &sub->table[i - sub->start];
}

int pdf_xref_is_incremental(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref *xref = &doc->xref_sections[doc->xref_base];
	pdf_xref_subsec *sub = xref->subsec;

	assert(sub != NULL && sub->next == NULL && sub->len == xref->num_objects && sub->start == 0);

	return num < xref->num_objects && sub->table[num].type;
}

/* Used when clearing signatures. Removes the signature
from the list of unsaved signed signatures. */
void pdf_xref_remove_unsaved_signature(fz_context *ctx, pdf_document *doc, pdf_obj *field)
{
	int num = pdf_to_num(ctx, field);
	int idx = doc->xref_index[num];
	pdf_xref *xref = &doc->xref_sections[idx];
	pdf_unsaved_sig **usigptr = &xref->unsaved_sigs;
	pdf_unsaved_sig *usig = xref->unsaved_sigs;

	while (usig)
	{
		pdf_unsaved_sig **nextptr = &usig->next;
		pdf_unsaved_sig *next = usig->next;

		if (usig->field == field)
		{
			if (xref->unsaved_sigs_end == &usig->next)
			{
				if (usig->next)
					xref->unsaved_sigs_end = &usig->next->next;
				else
					xref->unsaved_sigs_end = NULL;
			}
			if (usigptr)
				*usigptr = usig->next;

			usig->next = NULL;
			pdf_drop_obj(ctx, usig->field);
			pdf_drop_signer(ctx, usig->signer);
			fz_free(ctx, usig);

			break;
		}

		usig = next;
		usigptr = nextptr;
	}
}

void pdf_xref_store_unsaved_signature(fz_context *ctx, pdf_document *doc, pdf_obj *field, pdf_pkcs7_signer *signer)
{
	pdf_xref *xref = &doc->xref_sections[0];
	pdf_unsaved_sig *unsaved_sig;

	/* Record details within the document structure so that contents
	 * and byte_range can be updated with their correct values at
	 * saving time */
	unsaved_sig = fz_malloc_struct(ctx, pdf_unsaved_sig);
	unsaved_sig->field = pdf_keep_obj(ctx, field);
	unsaved_sig->signer = signer->keep(ctx, signer);
	unsaved_sig->next = NULL;
	if (xref->unsaved_sigs_end == NULL)
		xref->unsaved_sigs_end = &xref->unsaved_sigs;

	*xref->unsaved_sigs_end = unsaved_sig;
	xref->unsaved_sigs_end = &unsaved_sig->next;
}

int pdf_xref_obj_is_unsaved_signature(pdf_document *doc, pdf_obj *obj)
{
	int i;
	for (i = 0; i < doc->num_incremental_sections; i++)
	{
		pdf_xref *xref = &doc->xref_sections[i];
		pdf_unsaved_sig *usig;

		for (usig = xref->unsaved_sigs; usig; usig = usig->next)
		{
			if (usig->field == obj)
				return 1;
		}
	}

	return 0;
}

void pdf_ensure_solid_xref(fz_context *ctx, pdf_document *doc, int num)
{
	if (doc->num_xref_sections == 0)
		pdf_populate_next_xref_level(ctx, doc);

	ensure_solid_xref(ctx, doc, num, 0);
}

int pdf_xref_ensure_incremental_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *new_entry, *old_entry;
	pdf_xref_subsec *sub = NULL;
	int i;

	/* Make sure we have created an xref section for incremental updates */
	ensure_incremental_xref(ctx, doc);

	/* Search for the section that contains this object */
	for (i = doc->xref_index[num]; i < doc->num_xref_sections; i++)
	{
		pdf_xref *xref = &doc->xref_sections[i];

		if (num < 0 && num >= xref->num_objects)
			break;
		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			if (sub->start <= num && num < sub->start + sub->len && sub->table[num - sub->start].type)
				break;
		}
		if (sub != NULL)
			break;
	}
	/* sub == NULL implies we did not find it */

	/* If we don't find it, or it's already in the incremental section, return */
	if (i == 0 || sub == NULL)
		return 0;

	/* Move the object to the incremental section */
	doc->xref_index[num] = 0;
	old_entry = &sub->table[num - sub->start];
	new_entry = pdf_get_incremental_xref_entry(ctx, doc, num);
	*new_entry = *old_entry;
	/* Better keep a copy. We must override the old entry with
	 * the copy because the caller may be holding a reference to
	 * the original and expect it to end up in the new entry */
	old_entry->obj = pdf_deep_copy_obj(ctx, old_entry->obj);
	old_entry->stm_buf = NULL;

	return 1;
}

void pdf_xref_ensure_local_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *new_entry, *old_entry;
	pdf_xref_subsec *sub = NULL;
	int i;
	pdf_xref *xref;
	pdf_obj *copy;

	/* Is it in the local section already? */
	xref = doc->local_xref;
	for (sub = xref->subsec; sub != NULL; sub = sub->next)
	{
		if (sub->start <= num && num < sub->start + sub->len && sub->table[num - sub->start].type)
			break;
	}
	/* If we found it, it's in the local section already. */
	if (sub != NULL)
		return;

	/* Search for the section that contains this object */
	for (i = doc->xref_index[num]; i < doc->num_xref_sections; i++)
	{
		xref = &doc->xref_sections[i];

		if (num < 0 && num >= xref->num_objects)
			break;
		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			if (sub->start <= num && num < sub->start + sub->len && sub->table[num - sub->start].type)
				break;
		}
		if (sub != NULL)
			break;
	}
	/* sub == NULL implies we did not find it */
	if (sub == NULL)
		return; /* No object to find */

	/* Copy the object to the local section */
	doc->xref_index[num] = 0;
	old_entry = &sub->table[num - sub->start];
	new_entry = pdf_get_local_xref_entry(ctx, doc, num);
	*new_entry = *old_entry;
	new_entry->stm_buf = NULL;
	new_entry->obj = NULL;
	/* old entry is incremental and may have changes.
	 * Better keep a copy. We must override the old entry with
	 * the copy because the caller may be holding a reference to
	 * the original and expect it to end up in the new entry */
	copy = pdf_deep_copy_obj(ctx, old_entry->obj);
	new_entry->obj = old_entry->obj;
	old_entry->obj = copy;
	new_entry->stm_buf = NULL; /* FIXME */
}

void pdf_replace_xref(fz_context *ctx, pdf_document *doc, pdf_xref_entry *entries, int n)
{
	int *xref_index = NULL;
	pdf_xref *xref = NULL;
	pdf_xref_subsec *sub;

	fz_var(xref_index);
	fz_var(xref);

	fz_try(ctx)
	{
		xref_index = fz_calloc(ctx, n, sizeof(int));
		xref = fz_malloc_struct(ctx, pdf_xref);
		sub = fz_malloc_struct(ctx, pdf_xref_subsec);
	}
	fz_catch(ctx)
	{
		fz_free(ctx, xref);
		fz_free(ctx, xref_index);
		fz_rethrow(ctx);
	}

	sub->table = entries;
	sub->start = 0;
	sub->len = n;

	xref->subsec = sub;
	xref->num_objects = n;
	xref->trailer = pdf_keep_obj(ctx, pdf_trailer(ctx, doc));

	/* The new table completely replaces the previous separate sections */
	pdf_drop_xref_sections(ctx, doc);

	doc->xref_sections = xref;
	doc->num_xref_sections = 1;
	doc->num_incremental_sections = 0;
	doc->xref_base = 0;
	doc->disallow_new_increments = 0;
	doc->max_xref_len = n;

	fz_free(ctx, doc->xref_index);
	doc->xref_index = xref_index;
}

void pdf_forget_xref(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *trailer = pdf_keep_obj(ctx, pdf_trailer(ctx, doc));

	pdf_drop_local_xref_and_resources(ctx, doc);

	if (doc->saved_xref_sections)
		pdf_drop_xref_sections_imp(ctx, doc, doc->saved_xref_sections, doc->saved_num_xref_sections);

	doc->saved_xref_sections = doc->xref_sections;
	doc->saved_num_xref_sections = doc->num_xref_sections;

	doc->xref_sections = NULL;
	doc->startxref = 0;
	doc->num_xref_sections = 0;
	doc->num_incremental_sections = 0;
	doc->xref_base = 0;
	doc->disallow_new_increments = 0;

	fz_try(ctx)
	{
		pdf_get_populating_xref_entry(ctx, doc, 0);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, trailer);
		fz_rethrow(ctx);
	}

	/* Set the trailer of the final xref section. */
	doc->xref_sections[0].trailer = trailer;
}

/*
 * magic version tag and startxref
 */

int
pdf_version(fz_context *ctx, pdf_document *doc)
{
	int version = doc->version;
	fz_try(ctx)
	{
		pdf_obj *obj = pdf_dict_getl(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root), PDF_NAME(Version), NULL);
		const char *str = pdf_to_name(ctx, obj);
		if (*str)
			version = 10 * (fz_atof(str) + 0.05f);
	}
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "Ignoring broken Root/Version number.");
	}
	return version;
}

static void
pdf_load_version(fz_context *ctx, pdf_document *doc)
{
	char buf[20];

	fz_seek(ctx, doc->file, 0, SEEK_SET);
	fz_read_line(ctx, doc->file, buf, sizeof buf);
	if (strlen(buf) < 5 || memcmp(buf, "%PDF-", 5) != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot recognize version marker");

	doc->version = 10 * (fz_atof(buf+5) + 0.05f);
	if (doc->version < 10 || doc->version > 17)
		if (doc->version != 20)
			fz_warn(ctx, "unknown PDF version: %d.%d", doc->version / 10, doc->version % 10);
}

static void
pdf_read_start_xref(fz_context *ctx, pdf_document *doc)
{
	unsigned char buf[1024];
	size_t i, n;
	int64_t t;

	fz_seek(ctx, doc->file, 0, SEEK_END);

	doc->file_size = fz_tell(ctx, doc->file);

	t = fz_maxi64(0, doc->file_size - (int64_t)sizeof buf);
	fz_seek(ctx, doc->file, t, SEEK_SET);

	n = fz_read(ctx, doc->file, buf, sizeof buf);
	if (n < 9)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find startxref");

	i = n - 9;
	do
	{
		if (memcmp(buf + i, "startxref", 9) == 0)
		{
			i += 9;
			while (i < n && iswhite(buf[i]))
				i ++;
			doc->startxref = 0;
			while (i < n && isdigit(buf[i]))
			{
				if (doc->startxref >= INT64_MAX/10)
					fz_throw(ctx, FZ_ERROR_GENERIC, "startxref too large");
				doc->startxref = doc->startxref * 10 + (buf[i++] - '0');
			}
			if (doc->startxref != 0)
				return;
			break;
		}
	} while (i-- > 0);

	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find startxref");
}

void fz_skip_space(fz_context *ctx, fz_stream *stm)
{
	do
	{
		int c = fz_peek_byte(ctx, stm);
		if (c == EOF || c > 32)
			return;
		(void)fz_read_byte(ctx, stm);
	}
	while (1);
}

int fz_skip_string(fz_context *ctx, fz_stream *stm, const char *str)
{
	while (*str)
	{
		int c = fz_peek_byte(ctx, stm);
		if (c == EOF || c != *str++)
			return 1;
		(void)fz_read_byte(ctx, stm);
	}
	return 0;
}

/*
 * trailer dictionary
 */

static int
pdf_xref_size_from_old_trailer(fz_context *ctx, pdf_document *doc)
{
	int len;
	char *s;
	int64_t t;
	pdf_token tok;
	int c;
	int size = 0;
	int64_t ofs;
	pdf_obj *trailer = NULL;
	size_t n;
	pdf_lexbuf *buf = &doc->lexbuf.base;
	pdf_obj *obj = NULL;

	fz_var(trailer);

	/* Record the current file read offset so that we can reinstate it */
	ofs = fz_tell(ctx, doc->file);

	fz_skip_space(ctx, doc->file);
	if (fz_skip_string(ctx, doc->file, "xref"))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find xref marker");
	fz_skip_space(ctx, doc->file);

	while (1)
	{
		c = fz_peek_byte(ctx, doc->file);
		if (!isdigit(c))
			break;

		fz_read_line(ctx, doc->file, buf->scratch, buf->size);
		s = buf->scratch;
		fz_strsep(&s, " "); /* ignore start */
		if (!s)
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref subsection length missing");
		len = fz_atoi(fz_strsep(&s, " "));
		if (len < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref subsection length must be positive");

		/* broken pdfs where the section is not on a separate line */
		if (s && *s != '\0')
			fz_seek(ctx, doc->file, -(2 + (int)strlen(s)), SEEK_CUR);

		t = fz_tell(ctx, doc->file);
		if (t < 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot tell in file");

		/* Spec says xref entries should be 20 bytes, but it's not infrequent
		 * to see 19, in particular for some PCLm drivers. Cope. */
		if (len > 0)
		{
			n = fz_read(ctx, doc->file, (unsigned char *)buf->scratch, 20);
			if (n < 19)
				fz_throw(ctx, FZ_ERROR_GENERIC, "malformed xref table");
			if (n == 20 && buf->scratch[19] > 32)
				n = 19;
		}
		else
			n = 20;

		if (len > (int64_t)((INT64_MAX - t) / n))
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref has too many entries");

		fz_seek(ctx, doc->file, t + n * (int64_t)len, SEEK_SET);
	}

	fz_try(ctx)
	{
		tok = pdf_lex(ctx, doc->file, buf);
		if (tok != PDF_TOK_TRAILER)
			fz_throw(ctx, FZ_ERROR_GENERIC, "expected trailer marker");

		tok = pdf_lex(ctx, doc->file, buf);
		if (tok != PDF_TOK_OPEN_DICT)
			fz_throw(ctx, FZ_ERROR_GENERIC, "expected trailer dictionary");

		trailer = pdf_parse_dict(ctx, doc, doc->file, buf);

		obj = pdf_dict_get(ctx, trailer, PDF_NAME(Size));
		if (pdf_is_indirect(ctx, obj))
			fz_throw(ctx, FZ_ERROR_GENERIC, "trailer Size entry is indirect");

		size = pdf_dict_get_int(ctx, trailer, PDF_NAME(Size));
		if (size < 0 || size > PDF_MAX_OBJECT_NUMBER + 1)
			fz_throw(ctx, FZ_ERROR_GENERIC, "trailer Size entry out of range");
	}
	fz_always(ctx)
	{
		pdf_drop_obj(ctx, trailer);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	fz_seek(ctx, doc->file, ofs, SEEK_SET);

	return size;
}

static pdf_xref_entry *
pdf_xref_find_subsection(fz_context *ctx, pdf_document *doc, int start, int len)
{
	pdf_xref *xref = &doc->xref_sections[doc->num_xref_sections-1];
	pdf_xref_subsec *sub;
	int num_objects;

	/* Different cases here. Case 1) We might be asking for a
	 * subsection (or a subset of a subsection) that we already
	 * have - Just return it. Case 2) We might be asking for a
	 * completely new subsection - Create it and return it.
	 * Case 3) We might have an overlapping one - Create a 'solid'
	 * subsection and return that. */

	/* Sanity check */
	for (sub = xref->subsec; sub != NULL; sub = sub->next)
	{
		if (start >= sub->start && start + len <= sub->start + sub->len)
			return &sub->table[start-sub->start]; /* Case 1 */
		if (start + len > sub->start && start <= sub->start + sub->len)
			break; /* Case 3 */
	}

	num_objects = xref->num_objects;
	if (num_objects < start + len)
		num_objects = start + len;

	if (sub == NULL)
	{
		/* Case 2 */
		sub = fz_malloc_struct(ctx, pdf_xref_subsec);
		fz_try(ctx)
		{
			sub->table = fz_malloc_struct_array(ctx, len, pdf_xref_entry);
			sub->start = start;
			sub->len = len;
			sub->next = xref->subsec;
			xref->subsec = sub;
		}
		fz_catch(ctx)
		{
			fz_free(ctx, sub);
			fz_rethrow(ctx);
		}
		xref->num_objects = num_objects;
		if (doc->max_xref_len < num_objects)
			extend_xref_index(ctx, doc, num_objects);
	}
	else
	{
		/* Case 3 */
		ensure_solid_xref(ctx, doc, num_objects, doc->num_xref_sections-1);
		xref = &doc->xref_sections[doc->num_xref_sections-1];
		sub = xref->subsec;
	}
	return &sub->table[start-sub->start];
}

static inline void
validate_object_number_range(fz_context *ctx, int first, int len, const char *what)
{
	if (first < 0 || first > PDF_MAX_OBJECT_NUMBER)
		fz_throw(ctx, FZ_ERROR_GENERIC, "first object number in %s out of range", what);
	if (len < 0 || len > PDF_MAX_OBJECT_NUMBER)
		fz_throw(ctx, FZ_ERROR_GENERIC, "number of objects in %s out of range", what);
	if (len > 0 && len - 1 > PDF_MAX_OBJECT_NUMBER - first)
		fz_throw(ctx, FZ_ERROR_GENERIC, "last object number in %s out of range", what);
}

static pdf_obj *
pdf_read_old_xref(fz_context *ctx, pdf_document *doc)
{
	int start, len, c, i, xref_len, carried;
	fz_stream *file = doc->file;
	pdf_xref_entry *table;
	pdf_token tok;
	size_t n;
	char *s, *e;
	pdf_lexbuf *buf = &doc->lexbuf.base;

	xref_len = pdf_xref_size_from_old_trailer(ctx, doc);

	fz_skip_space(ctx, doc->file);
	if (fz_skip_string(ctx, doc->file, "xref"))
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find xref marker");
	fz_skip_space(ctx, doc->file);

	while (1)
	{
		c = fz_peek_byte(ctx, file);
		if (!isdigit(c))
			break;

		fz_read_line(ctx, file, buf->scratch, buf->size);
		s = buf->scratch;
		start = fz_atoi(fz_strsep(&s, " "));
		len = fz_atoi(fz_strsep(&s, " "));

		/* broken pdfs where the section is not on a separate line */
		if (s && *s != '\0')
		{
			fz_warn(ctx, "broken xref subsection. proceeding anyway.");
			fz_seek(ctx, file, -(2 + (int)strlen(s)), SEEK_CUR);
		}

		validate_object_number_range(ctx, start, len, "xref subsection");

		/* broken pdfs where size in trailer undershoots entries in xref sections */
		if (start + len > xref_len)
		{
			fz_warn(ctx, "broken xref subsection, proceeding anyway.");
		}

		table = pdf_xref_find_subsection(ctx, doc, start, len);

		/* Xref entries SHOULD be 20 bytes long, but we see 19 byte
		 * ones more frequently than we'd like (e.g. PCLm drivers).
		 * Cope with this by 'carrying' data forward. */
		carried = 0;
		for (i = 0; i < len; i++)
		{
			pdf_xref_entry *entry = &table[i];
			n = fz_read(ctx, file, (unsigned char *) buf->scratch + carried, 20-carried);
			if (n != (size_t)(20-carried))
				fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected EOF in xref table");
			n += carried;
			buf->scratch[n] = '\0';
			if (!entry->type)
			{
				s = buf->scratch;
				e = s + n;

				entry->num = start + i;

				/* broken pdfs where line start with white space */
				while (s < e && iswhite(*s))
					s++;

				if (s == e || !isdigit(*s))
					fz_throw(ctx, FZ_ERROR_GENERIC, "xref offset missing");
				while (s < e && isdigit(*s))
					entry->ofs = entry->ofs * 10 + *s++ - '0';

				while (s < e && iswhite(*s))
					s++;
				if (s == e || !isdigit(*s))
					fz_throw(ctx, FZ_ERROR_GENERIC, "xref generation number missing");
				while (s < e && isdigit(*s))
					entry->gen = entry->gen * 10 + *s++ - '0';

				while (s < e && iswhite(*s))
					s++;
				if (s == e || (*s != 'f' && *s != 'n' && *s != 'o'))
					fz_throw(ctx, FZ_ERROR_GENERIC, "unexpected xref type: 0x%x (%d %d R)", s == e ? 0 : *s, entry->num, entry->gen);
				entry->type = *s++;

				/* If the last byte of our buffer isn't an EOL (or space), carry one byte forward */
				carried = buf->scratch[19] > 32;
				if (carried)
					buf->scratch[0] = buf->scratch[19];
			}
		}
		if (carried)
			fz_unread_byte(ctx, file);
	}

	tok = pdf_lex(ctx, file, buf);
	if (tok != PDF_TOK_TRAILER)
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected trailer marker");

	tok = pdf_lex(ctx, file, buf);
	if (tok != PDF_TOK_OPEN_DICT)
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected trailer dictionary");

	doc->has_old_style_xrefs = 1;

	return pdf_parse_dict(ctx, doc, file, buf);
}

static void
pdf_read_new_xref_section(fz_context *ctx, pdf_document *doc, fz_stream *stm, int i0, int i1, int w0, int w1, int w2)
{
	pdf_xref_entry *table;
	int i, n;

	validate_object_number_range(ctx, i0, i1, "xref subsection");

	table = pdf_xref_find_subsection(ctx, doc, i0, i1);
	for (i = i0; i < i0 + i1; i++)
	{
		pdf_xref_entry *entry = &table[i-i0];
		int a = 0;
		int64_t b = 0;
		int c = 0;

		if (fz_is_eof(ctx, stm))
			fz_throw(ctx, FZ_ERROR_GENERIC, "truncated xref stream");

		for (n = 0; n < w0; n++)
			a = (a << 8) + fz_read_byte(ctx, stm);
		for (n = 0; n < w1; n++)
			b = (b << 8) + fz_read_byte(ctx, stm);
		for (n = 0; n < w2; n++)
			c = (c << 8) + fz_read_byte(ctx, stm);

		if (!entry->type)
		{
			int t = w0 ? a : 1;
			entry->type = t == 0 ? 'f' : t == 1 ? 'n' : t == 2 ? 'o' : 0;
			entry->ofs = w1 ? b : 0;
			entry->gen = w2 ? c : 0;
			entry->num = i;
		}
	}

	doc->has_xref_streams = 1;
}

/* Entered with file locked, remains locked throughout. */
static pdf_obj *
pdf_read_new_xref(fz_context *ctx, pdf_document *doc)
{
	fz_stream *stm = NULL;
	pdf_obj *trailer = NULL;
	pdf_obj *index = NULL;
	pdf_obj *obj = NULL;
	int gen, num = 0;
	int64_t ofs, stm_ofs;
	int size, w0, w1, w2;
	int t;

	fz_var(trailer);
	fz_var(stm);

	fz_try(ctx)
	{
		ofs = fz_tell(ctx, doc->file);
		trailer = pdf_parse_ind_obj(ctx, doc, doc->file, &num, &gen, &stm_ofs, NULL);
		if (num == 0)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Trailer object number cannot be 0\n");
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, trailer);
		fz_rethrow(ctx);
	}

	fz_try(ctx)
	{
		pdf_xref_entry *entry;

		obj = pdf_dict_get(ctx, trailer, PDF_NAME(Size));
		if (!obj)
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref stream missing Size entry (%d 0 R)", num);

		size = pdf_to_int(ctx, obj);

		obj = pdf_dict_get(ctx, trailer, PDF_NAME(W));
		if (!obj)
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref stream missing W entry (%d  R)", num);

		if (pdf_is_indirect(ctx, pdf_array_get(ctx, obj, 0)))
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref stream object type field width an indirect object");
		if (pdf_is_indirect(ctx, pdf_array_get(ctx, obj, 1)))
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref stream object field 2 width an indirect object");
		if (pdf_is_indirect(ctx, pdf_array_get(ctx, obj, 2)))
			fz_throw(ctx, FZ_ERROR_GENERIC, "xref stream object field 3 width an indirect object");

		w0 = pdf_array_get_int(ctx, obj, 0);
		w1 = pdf_array_get_int(ctx, obj, 1);
		w2 = pdf_array_get_int(ctx, obj, 2);

		if (w0 < 0)
			fz_warn(ctx, "xref stream objects have corrupt type");
		if (w1 < 0)
			fz_warn(ctx, "xref stream objects have corrupt offset");
		if (w2 < 0)
			fz_warn(ctx, "xref stream objects have corrupt generation");

		w0 = w0 < 0 ? 0 : w0;
		w1 = w1 < 0 ? 0 : w1;
		w2 = w2 < 0 ? 0 : w2;

		index = pdf_dict_get(ctx, trailer, PDF_NAME(Index));

		stm = pdf_open_stream_with_offset(ctx, doc, num, trailer, stm_ofs);

		if (!index)
		{
			pdf_read_new_xref_section(ctx, doc, stm, 0, size, w0, w1, w2);
		}
		else
		{
			int n = pdf_array_len(ctx, index);
			for (t = 0; t < n; t += 2)
			{
				int i0 = pdf_array_get_int(ctx, index, t + 0);
				int i1 = pdf_array_get_int(ctx, index, t + 1);
				pdf_read_new_xref_section(ctx, doc, stm, i0, i1, w0, w1, w2);
			}
		}
		entry = pdf_get_populating_xref_entry(ctx, doc, num);
		entry->ofs = ofs;
		entry->gen = gen;
		entry->num = num;
		entry->stm_ofs = stm_ofs;
		pdf_drop_obj(ctx, entry->obj);
		entry->obj = pdf_keep_obj(ctx, trailer);
		entry->type = 'n';
		pdf_set_obj_parent(ctx, trailer, num);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, trailer);
		fz_rethrow(ctx);
	}

	return trailer;
}

static pdf_obj *
pdf_read_xref(fz_context *ctx, pdf_document *doc, int64_t ofs)
{
	pdf_obj *trailer;
	int c;

	fz_seek(ctx, doc->file, ofs, SEEK_SET);

	while (iswhite(fz_peek_byte(ctx, doc->file)))
		fz_read_byte(ctx, doc->file);

	c = fz_peek_byte(ctx, doc->file);
	if (c == 'x')
		trailer = pdf_read_old_xref(ctx, doc);
	else if (isdigit(c))
		trailer = pdf_read_new_xref(ctx, doc);
	else
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot recognize xref format");

	return trailer;
}

static int64_t
read_xref_section(fz_context *ctx, pdf_document *doc, int64_t ofs)
{
	pdf_obj *trailer = NULL;
	pdf_obj *prevobj;
	int64_t xrefstmofs = 0;
	int64_t prevofs = 0;

	trailer = pdf_read_xref(ctx, doc, ofs);
	fz_try(ctx)
	{
		pdf_set_populating_xref_trailer(ctx, doc, trailer);

		/* FIXME: do we overwrite free entries properly? */
		/* FIXME: Does this work properly with progression? */
		xrefstmofs = pdf_to_int64(ctx, pdf_dict_get(ctx, trailer, PDF_NAME(XRefStm)));
		if (xrefstmofs)
		{
			if (xrefstmofs < 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "negative xref stream offset");

			/*
				Read the XRefStm stream, but throw away the resulting trailer. We do not
				follow any Prev tag therein, as specified on Page 108 of the PDF reference
				1.7
			*/
			pdf_drop_obj(ctx, pdf_read_xref(ctx, doc, xrefstmofs));
		}

		prevobj = pdf_dict_get(ctx, trailer, PDF_NAME(Prev));
		if (pdf_is_int(ctx, prevobj))
		{
			prevofs = pdf_to_int64(ctx, prevobj);
			if (prevofs <= 0)
				fz_throw(ctx, FZ_ERROR_GENERIC, "invalid offset for previous xref section");
		}
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, trailer);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return prevofs;
}

static void
pdf_read_xref_sections(fz_context *ctx, pdf_document *doc, int64_t ofs, int read_previous)
{
	int i, len, cap;
	int64_t *offsets;

	len = 0;
	cap = 10;
	offsets = fz_malloc_array(ctx, cap, int64_t);

	fz_try(ctx)
	{
		while(ofs)
		{
			for (i = 0; i < len; i ++)
			{
				if (offsets[i] == ofs)
					break;
			}
			if (i < len)
			{
				fz_warn(ctx, "ignoring xref section recursion at offset %d", (int)ofs);
				break;
			}
			if (len == cap)
			{
				cap *= 2;
				offsets = fz_realloc_array(ctx, offsets, cap, int64_t);
			}
			offsets[len++] = ofs;

			pdf_populate_next_xref_level(ctx, doc);
			ofs = read_xref_section(ctx, doc, ofs);
			if (!read_previous)
				break;
		}
	}
	fz_always(ctx)
	{
		fz_free(ctx, offsets);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

static void
pdf_prime_xref_index(fz_context *ctx, pdf_document *doc)
{
	int i, j;
	int *idx = doc->xref_index;

	for (i = doc->num_xref_sections-1; i >= 0; i--)
	{
		pdf_xref *xref = &doc->xref_sections[i];
		pdf_xref_subsec *subsec = xref->subsec;
		while (subsec != NULL)
		{
			int start = subsec->start;
			int end = subsec->start + subsec->len;
			for (j = start; j < end; j++)
			{
				char t = subsec->table[j-start].type;
				if (t != 0 && t != 'f')
					idx[j] = i;
			}

			subsec = subsec->next;
		}
	}
}

/*
 * load xref tables from pdf
 *
 * File locked on entry, throughout and on exit.
 */

static void
pdf_load_xref(fz_context *ctx, pdf_document *doc)
{
	int i;
	int xref_len;
	pdf_xref_entry *entry;

	pdf_read_start_xref(ctx, doc);

	pdf_read_xref_sections(ctx, doc, doc->startxref, 1);

	if (pdf_xref_len(ctx, doc) == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "found xref was empty");

	pdf_prime_xref_index(ctx, doc);

	entry = pdf_get_xref_entry_no_null(ctx, doc, 0);
	/* broken pdfs where first object is missing */
	if (!entry->type)
	{
		entry->type = 'f';
		entry->gen = 65535;
		entry->num = 0;
	}
	/* broken pdfs where first object is not free */
	else if (entry->type != 'f')
		fz_warn(ctx, "first object in xref is not free");

	/* broken pdfs where object offsets are out of range */
	xref_len = pdf_xref_len(ctx, doc);
	for (i = 0; i < xref_len; i++)
	{
		entry = pdf_get_xref_entry(ctx, doc, i);
		if (entry && entry->type == 'n')
		{
			/* Special case code: "0000000000 * n" means free,
			 * according to some producers (inc Quartz) */
			if (entry->ofs == 0)
				entry->type = 'f';
			else if (entry->ofs <= 0 || entry->ofs >= doc->file_size)
				fz_throw(ctx, FZ_ERROR_GENERIC, "object offset out of range: %d (%d 0 R)", (int)entry->ofs, i);
		}
		if (entry && entry->type == 'o')
		{
			/* Read this into a local variable here, because pdf_get_xref_entry
			 * may solidify the xref, hence invalidating "entry", meaning we
			 * need a stashed value for the throw. */
			int64_t ofs = entry->ofs;
			if (ofs <= 0 || ofs >= xref_len || pdf_get_xref_entry_no_null(ctx, doc, ofs)->type != 'n')
				fz_throw(ctx, FZ_ERROR_GENERIC, "invalid reference to an objstm that does not exist: %d (%d 0 R)", (int)ofs, i);
		}
	}
}

static void
pdf_check_linear(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *dict = NULL;
	pdf_obj *o;
	int num, gen;
	int64_t stmofs;

	fz_var(dict);

	fz_try(ctx)
	{
		dict = pdf_parse_ind_obj(ctx, doc, doc->file, &num, &gen, &stmofs, NULL);
		if (!pdf_is_dict(ctx, dict))
			break;
		o = pdf_dict_get(ctx, dict, PDF_NAME(Linearized));
		if (o == NULL)
			break;
		if (pdf_to_int(ctx, o) != 1)
			break;
		doc->has_linearization_object = 1;
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, dict);
	fz_catch(ctx)
	{
		/* Silently swallow this error. */
	}
}

static void
pdf_load_linear(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *dict = NULL;
	pdf_obj *hint = NULL;
	pdf_obj *o;
	int num, gen, lin, len;
	int64_t stmofs;

	fz_var(dict);
	fz_var(hint);

	fz_try(ctx)
	{
		pdf_xref_entry *entry;

		dict = pdf_parse_ind_obj(ctx, doc, doc->file, &num, &gen, &stmofs, NULL);
		if (!pdf_is_dict(ctx, dict))
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to read linearized dictionary");
		o = pdf_dict_get(ctx, dict, PDF_NAME(Linearized));
		if (o == NULL)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to read linearized dictionary");
		lin = pdf_to_int(ctx, o);
		if (lin != 1)
			fz_throw(ctx, FZ_ERROR_GENERIC, "Unexpected version of Linearized tag (%d)", lin);
		doc->has_linearization_object = 1;
		len = pdf_dict_get_int(ctx, dict, PDF_NAME(L));
		if (len != doc->file_length)
			fz_throw(ctx, FZ_ERROR_GENERIC, "File has been updated since linearization");

		pdf_read_xref_sections(ctx, doc, fz_tell(ctx, doc->file), 0);

		doc->linear_page_count = pdf_dict_get_int(ctx, dict, PDF_NAME(N));
		doc->linear_page_refs = fz_realloc_array(ctx, doc->linear_page_refs, doc->linear_page_count, pdf_obj *);
		memset(doc->linear_page_refs, 0, doc->linear_page_count * sizeof(pdf_obj*));
		doc->linear_obj = dict;
		doc->linear_pos = fz_tell(ctx, doc->file);
		doc->linear_page1_obj_num = pdf_dict_get_int(ctx, dict, PDF_NAME(O));
		doc->linear_page_refs[0] = pdf_new_indirect(ctx, doc, doc->linear_page1_obj_num, 0);
		doc->linear_page_num = 0;
		hint = pdf_dict_get(ctx, dict, PDF_NAME(H));
		doc->hint_object_offset = pdf_array_get_int(ctx, hint, 0);
		doc->hint_object_length = pdf_array_get_int(ctx, hint, 1);

		entry = pdf_get_populating_xref_entry(ctx, doc, 0);
		entry->type = 'f';
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, dict);
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		/* Drop back to non linearized reading mode */
		doc->file_reading_linearly = 0;
	}
}

/*
 * Initialize and load xref tables.
 * If password is not null, try to decrypt.
 */

static void
pdf_init_document(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *encrypt, *id;
	int repaired = 0;

	fz_try(ctx)
	{
		/* Check to see if we should work in progressive mode */
		if (doc->file->progressive)
		{
			doc->file_reading_linearly = 1;
			fz_seek(ctx, doc->file, 0, SEEK_END);
			doc->file_length = fz_tell(ctx, doc->file);
			if (doc->file_length < 0)
				doc->file_length = 0;
			fz_seek(ctx, doc->file, 0, SEEK_SET);
		}

		pdf_load_version(ctx, doc);

		/* Try to load the linearized file if we are in progressive
		 * mode. */
		if (doc->file_reading_linearly)
			pdf_load_linear(ctx, doc);
		else
			/* Even if we're not in progressive mode, check to see
			 * if the file claims to be linearized. This is important
			 * for checking signatures later on. */
			pdf_check_linear(ctx, doc);

		/* If we aren't in progressive mode (or the linear load failed
		 * and has set us back to non-progressive mode), load normally.
		 */
		if (!doc->file_reading_linearly)
			pdf_load_xref(ctx, doc);
	}
	fz_catch(ctx)
	{
		pdf_drop_xref_sections(ctx, doc);
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		fz_warn(ctx, "trying to repair broken xref");
		repaired = 1;
	}

	fz_try(ctx)
	{
		if (repaired)
		{
			/* pdf_repair_xref may access xref_index, so reset it properly */
			if (doc->xref_index)
				memset(doc->xref_index, 0, sizeof(int) * doc->max_xref_len);
			pdf_repair_xref(ctx, doc);
			pdf_prime_xref_index(ctx, doc);
		}

		encrypt = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Encrypt));
		id = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(ID));
		if (pdf_is_dict(ctx, encrypt))
			doc->crypt = pdf_new_crypt(ctx, encrypt, id);

		/* Allow lazy clients to read encrypted files with a blank password */
		(void)pdf_authenticate_password(ctx, doc, "");

		if (repaired)
		{
			pdf_repair_trailer(ctx, doc);
		}
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void pdf_repair_trailer(fz_context *ctx, pdf_document *doc)
{
	int hasroot, hasinfo;
	pdf_obj *obj, *nobj;
	pdf_obj *dict = NULL;
	int i;

	int xref_len = pdf_xref_len(ctx, doc);
	pdf_repair_obj_stms(ctx, doc);

	hasroot = (pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root)) != NULL);
	hasinfo = (pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info)) != NULL);

	fz_var(dict);

	fz_try(ctx)
	{
		/* Scan from the end so we have a better chance of finding
		 * newer objects if there are multiple instances of Info and
		 * Root objects.
		 */
		for (i = xref_len - 1; i > 0 && (!hasinfo || !hasroot); --i)
		{
			pdf_xref_entry *entry = pdf_get_xref_entry_no_null(ctx, doc, i);
			if (entry->type == 0 || entry->type == 'f')
				continue;

			fz_try(ctx)
			{
				dict = pdf_load_object(ctx, doc, i);
			}
			fz_catch(ctx)
			{
				fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
				fz_warn(ctx, "ignoring broken object (%d 0 R)", i);
				continue;
			}

			if (!hasroot)
			{
				obj = pdf_dict_get(ctx, dict, PDF_NAME(Type));
				if (obj == PDF_NAME(Catalog))
				{
					nobj = pdf_new_indirect(ctx, doc, i, 0);
					pdf_dict_put_drop(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root), nobj);
					hasroot = 1;
				}
			}

			if (!hasinfo)
			{
				if (pdf_dict_get(ctx, dict, PDF_NAME(Creator)) || pdf_dict_get(ctx, dict, PDF_NAME(Producer)))
				{
					nobj = pdf_new_indirect(ctx, doc, i, 0);
					pdf_dict_put_drop(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info), nobj);
					hasinfo = 1;
				}
			}

			pdf_drop_obj(ctx, dict);
			dict = NULL;
		}
	}
	fz_always(ctx)
	{
		/* ensure that strings are not used in their repaired, non-decrypted form */
		if (doc->crypt)
			pdf_clear_xref(ctx, doc);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, dict);
		fz_rethrow(ctx);
	}
}

void
pdf_invalidate_xfa(fz_context *ctx, pdf_document *doc)
{
	if (doc == NULL)
		return;
	fz_drop_xml(ctx, doc->xfa);
	doc->xfa = NULL;
}

static void
pdf_drop_document_imp(fz_context *ctx, pdf_document *doc)
{
	int i;

	fz_defer_reap_start(ctx);

	/* Type3 glyphs in the glyph cache can contain pdf_obj pointers
	 * that we are about to destroy. Simplest solution is to bin the
	 * glyph cache at this point. */
	fz_try(ctx)
		fz_purge_glyph_cache(ctx);
	fz_catch(ctx)
	{
		/* Swallow error, but continue dropping */
	}

	pdf_set_doc_event_callback(ctx, doc, NULL, NULL, NULL);
	pdf_drop_js(ctx, doc->js);

	pdf_drop_journal(ctx, doc->journal);

	pdf_drop_resource_tables(ctx, doc);

	pdf_drop_local_xref(ctx, doc->local_xref);

	pdf_drop_xref_sections(ctx, doc);
	fz_free(ctx, doc->xref_index);

	fz_drop_stream(ctx, doc->file);
	pdf_drop_crypt(ctx, doc->crypt);

	pdf_drop_obj(ctx, doc->linear_obj);
	if (doc->linear_page_refs)
	{
		for (i=0; i < doc->linear_page_count; i++)
			pdf_drop_obj(ctx, doc->linear_page_refs[i]);

		fz_free(ctx, doc->linear_page_refs);
	}

	fz_free(ctx, doc->hint_page);
	fz_free(ctx, doc->hint_shared_ref);
	fz_free(ctx, doc->hint_shared);
	fz_free(ctx, doc->hint_obj_offsets);

	for (i=0; i < doc->num_type3_fonts; i++)
	{
		fz_try(ctx)
			fz_decouple_type3_font(ctx, doc->type3_fonts[i], (void *)doc);
		fz_always(ctx)
			fz_drop_font(ctx, doc->type3_fonts[i]);
		fz_catch(ctx)
		{
			/* Swallow error, but continue dropping */
		}
	}

	fz_free(ctx, doc->type3_fonts);

	pdf_drop_ocg(ctx, doc);

	pdf_empty_store(ctx, doc);

	pdf_lexbuf_fin(ctx, &doc->lexbuf.base);

	fz_drop_colorspace(ctx, doc->oi);

	for (i = 0; i < doc->orphans_count; i++)
		pdf_drop_obj(ctx, doc->orphans[i]);

	fz_free(ctx, doc->orphans);

	fz_free(ctx, doc->rev_page_map);

	fz_defer_reap_end(ctx);

	pdf_invalidate_xfa(ctx, doc);
}

void
pdf_drop_document(fz_context *ctx, pdf_document *doc)
{
	fz_drop_document(ctx, &doc->super);
}

pdf_document *
pdf_keep_document(fz_context *ctx, pdf_document *doc)
{
	return (pdf_document *)fz_keep_document(ctx, &doc->super);
}

/*
 * compressed object streams
 */

static pdf_xref_entry *
pdf_load_obj_stm(fz_context *ctx, pdf_document *doc, int num, pdf_lexbuf *buf, int target)
{
	fz_stream *stm = NULL;
	pdf_obj *objstm = NULL;
	int *numbuf = NULL;
	int64_t *ofsbuf = NULL;

	pdf_obj *obj;
	int64_t first;
	int count;
	int i;
	pdf_token tok;
	pdf_xref_entry *ret_entry = NULL;
	int xref_len;
	int found;
	fz_stream *sub = NULL;

	fz_var(numbuf);
	fz_var(ofsbuf);
	fz_var(objstm);
	fz_var(stm);
	fz_var(sub);

	fz_try(ctx)
	{
		objstm = pdf_load_object(ctx, doc, num);

		if (pdf_obj_marked(ctx, objstm))
			fz_throw(ctx, FZ_ERROR_GENERIC, "recursive object stream lookup");
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, objstm);
		fz_rethrow(ctx);
	}

	fz_try(ctx)
	{
		(void)pdf_mark_obj(ctx, objstm);

		count = pdf_dict_get_int(ctx, objstm, PDF_NAME(N));
		first = pdf_dict_get_int(ctx, objstm, PDF_NAME(First));

		validate_object_number_range(ctx, first, count, "object stream");

		numbuf = fz_calloc(ctx, count, sizeof(*numbuf));
		ofsbuf = fz_calloc(ctx, count, sizeof(*ofsbuf));

		xref_len = pdf_xref_len(ctx, doc);

		found = 0;

		stm = pdf_open_stream_number(ctx, doc, num);
		for (i = 0; i < count; i++)
		{
			tok = pdf_lex(ctx, stm, buf);
			if (tok != PDF_TOK_INT)
				fz_throw(ctx, FZ_ERROR_GENERIC, "corrupt object stream (%d 0 R)", num);
			numbuf[found] = buf->i;

			tok = pdf_lex(ctx, stm, buf);
			if (tok != PDF_TOK_INT)
				fz_throw(ctx, FZ_ERROR_GENERIC, "corrupt object stream (%d 0 R)", num);
			ofsbuf[found] = buf->i;

			if (numbuf[found] <= 0 || numbuf[found] >= xref_len)
				fz_warn(ctx, "object stream object out of range, skipping");
			else
				found++;
		}

		for (i = 0; i < found; i++)
		{
			pdf_xref_entry *entry;
			uint64_t length;
			int64_t offset;

			offset = first + ofsbuf[i];
			if (i+1 < found)
				length = ofsbuf[i+1] - ofsbuf[i];
			else
				length = UINT64_MAX;

			sub = fz_open_null_filter(ctx, stm, length, offset);

			obj = pdf_parse_stm_obj(ctx, doc, sub, buf);
			fz_drop_stream(ctx, sub);
			sub = NULL;

			entry = pdf_get_xref_entry_no_null(ctx, doc, numbuf[i]);

			pdf_set_obj_parent(ctx, obj, numbuf[i]);

			/* We may have set entry->type to be 'O' from being 'o' to avoid nasty
			 * recursions in pdf_cache_object. Accept the type being 'O' here. */
			if ((entry->type == 'o' || entry->type == 'O') && entry->ofs == num)
			{
				/* If we already have an entry for this object,
				 * we'd like to drop it and use the new one -
				 * but this means that anyone currently holding
				 * a pointer to the old one will be left with a
				 * stale pointer. Instead, we drop the new one
				 * and trust that the old one is correct. */
				if (entry->obj)
				{
					if (pdf_objcmp(ctx, entry->obj, obj))
						fz_warn(ctx, "Encountered new definition for object %d - keeping the original one", numbuf[i]);
					pdf_drop_obj(ctx, obj);
				}
				else
				{
					entry->obj = obj;
					fz_drop_buffer(ctx, entry->stm_buf);
					entry->stm_buf = NULL;
				}
				if (numbuf[i] == target)
					ret_entry = entry;
			}
			else
			{
				pdf_drop_obj(ctx, obj);
			}
		}
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
		fz_drop_stream(ctx, sub);
		fz_free(ctx, ofsbuf);
		fz_free(ctx, numbuf);
		pdf_unmark_obj(ctx, objstm);
		pdf_drop_obj(ctx, objstm);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
	return ret_entry;
}

/*
 * object loading
 */
static int
pdf_obj_read(fz_context *ctx, pdf_document *doc, int64_t *offset, int *nump, pdf_obj **page)
{
	pdf_lexbuf *buf = &doc->lexbuf.base;
	int num, gen, tok;
	int64_t numofs, genofs, stmofs, tmpofs, newtmpofs;
	int xref_len;
	pdf_xref_entry *entry;

	numofs = *offset;
	fz_seek(ctx, doc->file, numofs, SEEK_SET);

	/* We expect to read 'num' here */
	tok = pdf_lex(ctx, doc->file, buf);
	genofs = fz_tell(ctx, doc->file);
	if (tok != PDF_TOK_INT)
	{
		/* Failed! */
		DEBUGMESS((ctx, "skipping unexpected data (tok=%d) at %d", tok, *offset));
		*offset = genofs;
		return tok == PDF_TOK_EOF;
	}
	*nump = num = buf->i;

	/* We expect to read 'gen' here */
	tok = pdf_lex(ctx, doc->file, buf);
	tmpofs = fz_tell(ctx, doc->file);
	if (tok != PDF_TOK_INT)
	{
		/* Failed! */
		DEBUGMESS((ctx, "skipping unexpected data after \"%d\" (tok=%d) at %d", num, tok, *offset));
		*offset = tmpofs;
		return tok == PDF_TOK_EOF;
	}
	gen = buf->i;

	/* We expect to read 'obj' here */
	do
	{
		tmpofs = fz_tell(ctx, doc->file);
		tok = pdf_lex(ctx, doc->file, buf);
		if (tok == PDF_TOK_OBJ)
			break;
		if (tok != PDF_TOK_INT)
		{
			DEBUGMESS((ctx, "skipping unexpected data (tok=%d) at %d", tok, tmpofs));
			*offset = fz_tell(ctx, doc->file);
			return tok == PDF_TOK_EOF;
		}
		DEBUGMESS((ctx, "skipping unexpected int %d at %d", num, numofs));
		*nump = num = gen;
		numofs = genofs;
		gen = buf->i;
		genofs = tmpofs;
	}
	while (1);

	/* Now we read the actual object */
	xref_len = pdf_xref_len(ctx, doc);

	/* When we are reading a progressive file, we typically see:
	 *    File Header
	 *    obj m (Linearization params)
	 *    xref #1 (refers to objects m-n)
	 *    obj m+1
	 *    ...
	 *    obj n
	 *    obj 1
	 *    ...
	 *    obj n-1
	 *    xref #2
	 *
	 * The linearisation params are read elsewhere, hence
	 * whenever we read an object it should just go into the
	 * previous xref.
	 */
	tok = pdf_repair_obj(ctx, doc, buf, &stmofs, NULL, NULL, NULL, page, &newtmpofs, NULL);

	do /* So we can break out of it */
	{
		if (num <= 0 || num >= xref_len)
		{
			fz_warn(ctx, "Not a valid object number (%d %d obj)", num, gen);
			break;
		}
		if (gen != 0)
		{
			fz_warn(ctx, "Unexpected non zero generation number in linearized file");
		}
		entry = pdf_get_populating_xref_entry(ctx, doc, num);
		if (entry->type != 0)
		{
			DEBUGMESS((ctx, "Duplicate object found (%d %d obj)", num, gen));
			break;
		}
		if (page && *page)
		{
			DEBUGMESS((ctx, "Successfully read object %d @ %d - and found page %d!", num, numofs, doc->linear_page_num));
			if (!entry->obj)
				entry->obj = pdf_keep_obj(ctx, *page);

			if (doc->linear_page_refs[doc->linear_page_num] == NULL)
				doc->linear_page_refs[doc->linear_page_num] = pdf_new_indirect(ctx, doc, num, gen);
		}
		else
		{
			DEBUGMESS((ctx, "Successfully read object %d @ %d", num, numofs));
		}
		entry->type = 'n';
		entry->gen = gen; // XXX: was 0
		entry->num = num;
		entry->ofs = numofs;
		entry->stm_ofs = stmofs;
	}
	while (0);
	if (page && *page)
		doc->linear_page_num++;

	if (tok == PDF_TOK_ENDOBJ)
	{
		*offset = fz_tell(ctx, doc->file);
	}
	else
	{
		*offset = newtmpofs;
	}
	return 0;
}

static void
pdf_load_hinted_page(fz_context *ctx, pdf_document *doc, int pagenum)
{
	pdf_obj *page = NULL;

	if (!doc->hints_loaded || !doc->linear_page_refs)
		return;

	if (doc->linear_page_refs[pagenum])
		return;

	fz_var(page);

	fz_try(ctx)
	{
		int num = doc->hint_page[pagenum].number;
		page = pdf_load_object(ctx, doc, num);
		if (pdf_name_eq(ctx, PDF_NAME(Page), pdf_dict_get(ctx, page, PDF_NAME(Type))))
		{
			/* We have found the page object! */
			DEBUGMESS((ctx, "LoadHintedPage pagenum=%d num=%d", pagenum, num));
			doc->linear_page_refs[pagenum] = pdf_new_indirect(ctx, doc, num, 0);
		}
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, page);
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		/* Silently swallow the error and proceed as normal */
	}
}

static int
read_hinted_object(fz_context *ctx, pdf_document *doc, int num)
{
	/* Try to find the object using our hint table. Find the closest
	 * object <= the one we want that has a hint and read forward from
	 * there. */
	int expected = num;
	int curr_pos;
	int64_t start, offset;

	while (doc->hint_obj_offsets[expected] == 0 && expected > 0)
		expected--;
	if (expected != num)
		DEBUGMESS((ctx, "object %d is unhinted, will search forward from %d", expected, num));
	if (expected == 0)	/* No hints found, just bail */
		return 0;

	curr_pos = fz_tell(ctx, doc->file);
	offset = doc->hint_obj_offsets[expected];

	fz_var(expected);

	fz_try(ctx)
	{
		int found;

		/* Try to read forward from there */
		do
		{
			start = offset;
			DEBUGMESS((ctx, "Searching for object %d @ %d", expected, offset));
			pdf_obj_read(ctx, doc, &offset, &found, 0);
			DEBUGMESS((ctx, "Found object %d - next will be @ %d", found, offset));
			if (found <= expected)
			{
				/* We found the right one (or one earlier than
				 * we expected). Update the hints. */
				doc->hint_obj_offsets[expected] = offset;
				doc->hint_obj_offsets[found] = start;
				doc->hint_obj_offsets[found+1] = offset;
				/* Retry with the next one */
				expected = found+1;
			}
			else
			{
				/* We found one later than we expected. */
				doc->hint_obj_offsets[expected] = 0;
				doc->hint_obj_offsets[found] = start;
				doc->hint_obj_offsets[found+1] = offset;
				while (doc->hint_obj_offsets[expected] == 0 && expected > 0)
					expected--;
				if (expected == 0)	/* No hints found, we give up */
					break;
			}
		}
		while (found != num);
	}
	fz_always(ctx)
	{
		fz_seek(ctx, doc->file, curr_pos, SEEK_SET);
	}
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		/* FIXME: Currently we ignore the hint. Perhaps we should
		 * drop back to non-hinted operation here. */
		doc->hint_obj_offsets[expected] = 0;
		fz_rethrow(ctx);
	}
	return expected != 0;
}

pdf_obj *
pdf_load_unencrypted_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *x;

	if (num <= 0 || num >= pdf_xref_len(ctx, doc))
		fz_throw(ctx, FZ_ERROR_GENERIC, "object out of range (%d 0 R); xref size %d", num, pdf_xref_len(ctx, doc));

	x = pdf_get_xref_entry_no_null(ctx, doc, num);
	if (x->type == 'n')
	{
		fz_seek(ctx, doc->file, x->ofs, SEEK_SET);
		return pdf_parse_ind_obj(ctx, doc, doc->file, NULL, NULL, NULL, NULL);
	}
	return NULL;
}

pdf_xref_entry *
pdf_cache_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *x;
	int rnum, rgen, try_repair;

	fz_var(try_repair);

	if (num <= 0 || num >= pdf_xref_len(ctx, doc))
		fz_throw(ctx, FZ_ERROR_GENERIC, "object out of range (%d 0 R); xref size %d", num, pdf_xref_len(ctx, doc));

object_updated:
	try_repair = 0;
	rnum = num;

	x = pdf_get_xref_entry(ctx, doc, num);
	if (x == NULL)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find object in xref (%d 0 R)", num);

	if (x->obj != NULL)
		return x;

	if (x->type == 'f')
	{
		x->obj = PDF_NULL;
	}
	else if (x->type == 'n')
	{
		fz_seek(ctx, doc->file, x->ofs, SEEK_SET);

		fz_try(ctx)
		{
			x->obj = pdf_parse_ind_obj(ctx, doc, doc->file,
					&rnum, &rgen, &x->stm_ofs, &try_repair);
		}
		fz_catch(ctx)
		{
			if (!try_repair || fz_caught(ctx) == FZ_ERROR_TRYLATER)
				fz_rethrow(ctx);
		}

		if (!try_repair && rnum != num)
		{
			pdf_drop_obj(ctx, x->obj);
			x->type = 'f';
			x->ofs = -1;
			x->gen = 0;
			x->num = 0;
			x->stm_ofs = 0;
			x->obj = NULL;
			try_repair = (doc->repair_attempted == 0);
		}

		if (try_repair)
		{
			fz_try(ctx)
			{
				pdf_repair_xref(ctx, doc);
				pdf_prime_xref_index(ctx, doc);
				pdf_repair_obj_stms(ctx, doc);
				pdf_repair_trailer(ctx, doc);
			}
			fz_catch(ctx)
			{
				fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
				fz_rethrow_if(ctx, FZ_ERROR_REPAIRED);
				if (rnum == num)
					fz_throw(ctx, FZ_ERROR_GENERIC, "cannot parse object (%d 0 R)", num);
				else
					fz_throw(ctx, FZ_ERROR_GENERIC, "found object (%d 0 R) instead of (%d 0 R)", rnum, num);
			}
			goto object_updated;
		}

		if (doc->crypt)
			pdf_crypt_obj(ctx, doc->crypt, x->obj, x->num, x->gen);
	}
	else if (x->type == 'o')
	{
		if (!x->obj)
		{
			pdf_xref_entry *orig_x = x;
			orig_x->type = 'O'; /* Mark this node so we know we're recursing. */
			fz_try(ctx)
				x = pdf_load_obj_stm(ctx, doc, x->ofs, &doc->lexbuf.base, num);
			fz_always(ctx)
				orig_x->type = 'o'; /* Not recursing any more. */
			fz_catch(ctx)
				fz_rethrow(ctx);
			if (x == NULL)
				fz_throw(ctx, FZ_ERROR_GENERIC, "cannot load object stream containing object (%d 0 R)", num);
			if (!x->obj)
				fz_throw(ctx, FZ_ERROR_GENERIC, "object (%d 0 R) was not found in its object stream", num);
		}
	}
	else if (doc->hint_obj_offsets && read_hinted_object(ctx, doc, num))
	{
		goto object_updated;
	}
	else if (doc->file_length && doc->linear_pos < doc->file_length)
	{
		fz_throw(ctx, FZ_ERROR_TRYLATER, "cannot find object in xref (%d 0 R) - not loaded yet?", num);
	}
	else
	{
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find object in xref (%d 0 R)", num);
	}

	pdf_set_obj_parent(ctx, x->obj, num);
	return x;
}

pdf_obj *
pdf_load_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *entry = pdf_cache_object(ctx, doc, num);
	return pdf_keep_obj(ctx, entry->obj);
}

pdf_obj *
pdf_resolve_indirect(fz_context *ctx, pdf_obj *ref)
{
	if (pdf_is_indirect(ctx, ref))
	{
		pdf_document *doc = pdf_get_indirect_document(ctx, ref);
		int num = pdf_to_num(ctx, ref);
		pdf_xref_entry *entry;

		if (!doc)
			return NULL;
		if (num <= 0)
		{
			fz_warn(ctx, "invalid indirect reference (%d 0 R)", num);
			return NULL;
		}

		fz_try(ctx)
			entry = pdf_cache_object(ctx, doc, num);
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			fz_rethrow_if(ctx, FZ_ERROR_REPAIRED);
			fz_warn(ctx, "cannot load object (%d 0 R) into cache", num);
			return NULL;
		}

		ref = entry->obj;
	}
	return ref;
}

pdf_obj *
pdf_resolve_indirect_chain(fz_context *ctx, pdf_obj *ref)
{
	int sanity = 10;

	while (pdf_is_indirect(ctx, ref))
	{
		if (--sanity == 0)
		{
			fz_warn(ctx, "too many indirections (possible indirection cycle involving %d 0 R)", pdf_to_num(ctx, ref));
			return NULL;
		}

		ref = pdf_resolve_indirect(ctx, ref);
	}

	return ref;
}

int
pdf_count_objects(fz_context *ctx, pdf_document *doc)
{
	return pdf_xref_len(ctx, doc);
}

int
pdf_is_local_object(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	pdf_xref *xref = doc->local_xref;
	pdf_xref_subsec *sub;
	int num;

	if (!pdf_is_indirect(ctx, obj))
		return 0;

	if (xref == NULL)
		return 0; /* no local xref present */

	num = pdf_to_num(ctx, obj);

	/* Local xrefs only ever have 1 section, and it should be solid. */
	sub = xref->subsec;
	if (num >= sub->start && num < sub->start + sub->len)
		return sub->table[num - sub->start].type != 0;

	return 0;
}

static int
pdf_create_local_object(fz_context *ctx, pdf_document *doc)
{
	/* TODO: reuse free object slots by properly linking free object chains in the ofs field */
	pdf_xref_entry *entry;
	int num;

	num = doc->local_xref->num_objects;

	entry = pdf_get_local_xref_entry(ctx, doc, num);
	entry->type = 'f';
	entry->ofs = -1;
	entry->gen = 0;
	entry->num = num;
	entry->stm_ofs = 0;
	entry->stm_buf = NULL;
	entry->obj = NULL;
	return num;
}

int
pdf_create_object(fz_context *ctx, pdf_document *doc)
{
	/* TODO: reuse free object slots by properly linking free object chains in the ofs field */
	pdf_xref_entry *entry;
	int num;

	if (doc->local_xref && doc->local_xref_nesting > 0)
		return pdf_create_local_object(ctx, doc);

	num = pdf_xref_len(ctx, doc);

	if (num > PDF_MAX_OBJECT_NUMBER)
		fz_throw(ctx, FZ_ERROR_GENERIC, "too many objects stored in pdf");

	entry = pdf_get_incremental_xref_entry(ctx, doc, num);
	entry->type = 'f';
	entry->ofs = -1;
	entry->gen = 0;
	entry->num = num;
	entry->stm_ofs = 0;
	entry->stm_buf = NULL;
	entry->obj = NULL;

	pdf_add_journal_fragment(ctx, doc, num, NULL, NULL, 1);

	return num;
}

static void
pdf_delete_local_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *x;

	if (doc->local_xref == NULL || doc->local_xref_nesting == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "No local xref to delete from!");

	if (num <= 0 || num >= doc->local_xref->num_objects)
	{
		fz_warn(ctx, "local object out of range (%d 0 R); xref size %d", num, doc->local_xref->num_objects);
		return;
	}

	x = pdf_get_local_xref_entry(ctx, doc, num);

	fz_drop_buffer(ctx, x->stm_buf);
	pdf_drop_obj(ctx, x->obj);

	x->type = 'f';
	x->ofs = 0;
	x->gen += 1;
	x->num = 0;
	x->stm_ofs = 0;
	x->stm_buf = NULL;
	x->obj = NULL;
}

void
pdf_delete_object(fz_context *ctx, pdf_document *doc, int num)
{
	pdf_xref_entry *x;
	pdf_xref *xref;
	int j;

	if (doc->local_xref && doc->local_xref_nesting > 0)
	{
		pdf_delete_local_object(ctx, doc, num);
		return;
	}

	if (num <= 0 || num >= pdf_xref_len(ctx, doc))
	{
		fz_warn(ctx, "object out of range (%d 0 R); xref size %d", num, pdf_xref_len(ctx, doc));
		return;
	}

	x = pdf_get_incremental_xref_entry(ctx, doc, num);

	fz_drop_buffer(ctx, x->stm_buf);
	pdf_drop_obj(ctx, x->obj);

	x->type = 'f';
	x->ofs = 0;
	x->gen += 1;
	x->num = 0;
	x->stm_ofs = 0;
	x->stm_buf = NULL;
	x->obj = NULL;

	/* Currently we've left a 'free' object in the incremental
	 * section. This is enough to cause us to think that the
	 * document has changes. Check back in the non-incremental
	 * sections to see if the last instance of the object there
	 * was free (or if this object never appeared). If so, we
	 * can mark this object as non-existent in the incremental
	 * xref. This is important so we can 'undo' back to emptiness
	 * after we save/when we reload a snapshot. */
	for (j = 1; j < doc->num_xref_sections; j++)
	{
		xref = &doc->xref_sections[j];

		if (num < xref->num_objects)
		{
			pdf_xref_subsec *sub;
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				pdf_xref_entry *entry;

				if (num < sub->start || num >= sub->start + sub->len)
					continue;

				entry = &sub->table[num - sub->start];
				if (entry->type)
				{
					if (entry->type == 'f')
					{
						/* It was free already! */
						x->type = 0;
						x->gen = 0;
					}
					/* It was a real object. */
					return;
				}
			}
		}
	}
	/* It never appeared before. */
	x->type = 0;
	x->gen = 0;
}

static void
pdf_update_local_object(fz_context *ctx, pdf_document *doc, int num, pdf_obj *newobj)
{
	pdf_xref_entry *x;

	if (doc->local_xref == NULL || doc->local_xref_nesting == 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Can't update local object without a local xref");

	if (!newobj)
	{
		pdf_delete_local_object(ctx, doc, num);
		return;
	}

	x = pdf_get_local_xref_entry(ctx, doc, num);

	pdf_drop_obj(ctx, x->obj);

	x->type = 'n';
	x->ofs = 0;
	x->obj = pdf_keep_obj(ctx, newobj);

	pdf_set_obj_parent(ctx, newobj, num);
}

void
pdf_update_object(fz_context *ctx, pdf_document *doc, int num, pdf_obj *newobj)
{
	pdf_xref_entry *x;

	if (doc->local_xref && doc->local_xref_nesting > 0)
	{
		pdf_update_local_object(ctx, doc, num, newobj);
		return;
	}

	if (num <= 0 || num >= pdf_xref_len(ctx, doc))
	{
		fz_warn(ctx, "object out of range (%d 0 R); xref size %d", num, pdf_xref_len(ctx, doc));
		return;
	}

	if (!newobj)
	{
		pdf_delete_object(ctx, doc, num);
		return;
	}

	x = pdf_get_incremental_xref_entry(ctx, doc, num);

	pdf_drop_obj(ctx, x->obj);

	x->type = 'n';
	x->ofs = 0;
	x->obj = pdf_keep_obj(ctx, newobj);

	pdf_set_obj_parent(ctx, newobj, num);
}

void
pdf_update_stream(fz_context *ctx, pdf_document *doc, pdf_obj *obj, fz_buffer *newbuf, int compressed)
{
	int num;
	pdf_xref_entry *x;

	if (pdf_is_indirect(ctx, obj))
		num = pdf_to_num(ctx, obj);
	else
		num = pdf_obj_parent_num(ctx, obj);

	/* Write the Length first, as this has the effect of moving the
	 * old object into the journal for undo. This also moves the
	 * stream buffer with it, keeping it consistent. */
	pdf_dict_put_int(ctx, obj, PDF_NAME(Length), fz_buffer_storage(ctx, newbuf, NULL));

	if (doc->local_xref && doc->local_xref_nesting > 0)
	{
		x = pdf_get_local_xref_entry(ctx, doc, num);
	}
	else
	{
		if (num <= 0 || num >= pdf_xref_len(ctx, doc))
		{
			fz_warn(ctx, "object out of range (%d 0 R); xref size %d", num, pdf_xref_len(ctx, doc));
			return;
		}

		x = pdf_get_xref_entry_no_null(ctx, doc, num);
	}

	fz_drop_buffer(ctx, x->stm_buf);
	x->stm_buf = fz_keep_buffer(ctx, newbuf);

	if (!compressed)
	{
		pdf_dict_del(ctx, obj, PDF_NAME(Filter));
		pdf_dict_del(ctx, obj, PDF_NAME(DecodeParms));
	}
}

int
pdf_lookup_metadata(fz_context *ctx, pdf_document *doc, const char *key, char *buf, int size)
{
	if (!strcmp(key, FZ_META_FORMAT))
	{
		int version = pdf_version(ctx, doc);
		return 1 + (int)fz_snprintf(buf, size, "PDF %d.%d", version/10, version % 10);
	}

	if (!strcmp(key, FZ_META_ENCRYPTION))
	{
		if (doc->crypt)
			return 1 + (int)fz_snprintf(buf, size, "Standard V%d R%d %d-bit %s",
					pdf_crypt_version(ctx, doc->crypt),
					pdf_crypt_revision(ctx, doc->crypt),
					pdf_crypt_length(ctx, doc->crypt),
					pdf_crypt_method(ctx, doc->crypt));
		else
			return 1 + (int)fz_strlcpy(buf, "None", size);
	}

	if (strstr(key, "info:") == key)
	{
		pdf_obj *info;
		const char *s;
		int n;

		info = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info));
		if (!info)
			return -1;

		info = pdf_dict_gets(ctx, info, key + 5);
		if (!info)
			return -1;

		s = pdf_to_text_string(ctx, info);
		if (strlen(s) <= 0)
			return -1;

		n = 1 + (int)fz_strlcpy(buf, s, size);
		return n;
	}

	return -1;
}

void
pdf_set_metadata(fz_context *ctx, pdf_document *doc, const char *key, const char *value)
{

	pdf_obj *info = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info));

	pdf_begin_operation(ctx, doc, "Set Metadata");

	fz_try(ctx)
	{
		if (!strcmp(key, FZ_META_INFO_TITLE))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Title), value);
		else if (!strcmp(key, FZ_META_INFO_AUTHOR))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Author), value);
		else if (!strcmp(key, FZ_META_INFO_SUBJECT))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Subject), value);
		else if (!strcmp(key, FZ_META_INFO_KEYWORDS))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Keywords), value);
		else if (!strcmp(key, FZ_META_INFO_CREATOR))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Creator), value);
		else if (!strcmp(key, FZ_META_INFO_PRODUCER))
			pdf_dict_put_text_string(ctx, info, PDF_NAME(Producer), value);
		else if (!strcmp(key, FZ_META_INFO_CREATIONDATE))
		{
			int64_t time = pdf_parse_date(ctx, value);
			if (time >= 0)
				pdf_dict_put_date(ctx, info, PDF_NAME(CreationDate), time);
		}
		else if (!strcmp(key, FZ_META_INFO_MODIFICATIONDATE))
		{
			int64_t time = pdf_parse_date(ctx, value);
			if (time >= 0)
				pdf_dict_put_date(ctx, info, PDF_NAME(ModDate), time);
		}

		if (!strncmp(key, FZ_META_INFO, strlen(FZ_META_INFO)))
			key += strlen(FZ_META_INFO);
		pdf_dict_put_text_string(ctx, info, pdf_new_name(ctx, key), value);
	}
	fz_always(ctx)
		pdf_end_operation(ctx, doc);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static fz_link_dest
pdf_resolve_link_imp(fz_context *ctx, fz_document *doc_, const char *uri)
{
	pdf_document *doc = (pdf_document*)doc_;
	return pdf_resolve_link_dest(ctx, doc, uri);
}

char *
pdf_format_link_uri_imp(fz_context *ctx, fz_document *doc, fz_link_dest dest)
{
	return pdf_format_link_uri(ctx, dest);
}

/*
	Initializers for the fz_document interface.

	The functions are split across two files to allow calls to a
	version of the constructor that does not link in the interpreter.
	The interpreter references the built-in font and cmap resources
	which are quite big. Not linking those into the mutool binary
	saves roughly 6MB of space.
*/

static pdf_document *
pdf_new_document(fz_context *ctx, fz_stream *file)
{
	pdf_document *doc = fz_new_derived_document(ctx, pdf_document);

	doc->super.drop_document = (fz_document_drop_fn*)pdf_drop_document_imp;
	doc->super.get_output_intent = (fz_document_output_intent_fn*)pdf_document_output_intent;
	doc->super.needs_password = (fz_document_needs_password_fn*)pdf_needs_password;
	doc->super.authenticate_password = (fz_document_authenticate_password_fn*)pdf_authenticate_password;
	doc->super.has_permission = (fz_document_has_permission_fn*)pdf_has_permission;
	doc->super.outline_iterator = (fz_document_outline_iterator_fn*)pdf_new_outline_iterator;
	doc->super.resolve_link_dest = pdf_resolve_link_imp;
	doc->super.format_link_uri = pdf_format_link_uri_imp;
	doc->super.count_pages = pdf_count_pages_imp;
	doc->super.load_page = pdf_load_page_imp;
	doc->super.lookup_metadata = (fz_document_lookup_metadata_fn*)pdf_lookup_metadata;
	doc->super.set_metadata = (fz_document_set_metadata_fn*)pdf_set_metadata;

	pdf_lexbuf_init(ctx, &doc->lexbuf.base, PDF_LEXBUF_LARGE);
	doc->file = fz_keep_stream(ctx, file);

	/* Default to PDF-1.7 if the version header is missing and for new documents */
	doc->version = 17;

	return doc;
}

pdf_document *
pdf_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	pdf_document *doc = pdf_new_document(ctx, file);
	fz_try(ctx)
	{
		pdf_init_document(ctx, doc);
	}
	fz_catch(ctx)
	{
		/* fz_drop_document may clobber our error code/message so we have to stash them temporarily. */
		char message[256];
		int caught = fz_caught(ctx);
		fz_strlcpy(message, fz_caught_message(ctx), sizeof message);
		fz_drop_document(ctx, &doc->super);
		fz_throw(ctx, caught, "%s", message);
	}
	return doc;
}

pdf_document *
pdf_open_document(fz_context *ctx, const char *filename)
{
	fz_stream *file = NULL;
	pdf_document *doc = NULL;

	fz_var(file);
	fz_var(doc);

	fz_try(ctx)
	{
		file = fz_open_file(ctx, filename);
		doc = pdf_new_document(ctx, file);
		pdf_init_document(ctx, doc);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, file);
	}
	fz_catch(ctx)
	{
		fz_drop_document(ctx, &doc->super);
		fz_rethrow(ctx);
	}
	return doc;
}

static void
pdf_load_hints(fz_context *ctx, pdf_document *doc, int objnum)
{
	fz_stream *stream = NULL;
	pdf_obj *dict;

	fz_var(stream);
	fz_var(dict);

	fz_try(ctx)
	{
		int i, j, least_num_page_objs, page_obj_num_bits;
		int least_page_len, page_len_num_bits, shared_hint_offset;
		/* int least_page_offset, page_offset_num_bits; */
		/* int least_content_stream_len, content_stream_len_num_bits; */
		int num_shared_obj_num_bits, shared_obj_num_bits;
		/* int numerator_bits, denominator_bits; */
		int shared;
		int shared_obj_num, shared_obj_offset, shared_obj_count_page1;
		int shared_obj_count_total;
		int least_shared_group_len, shared_group_len_num_bits;
		int max_object_num = pdf_xref_len(ctx, doc);

		stream = pdf_open_stream_number(ctx, doc, objnum);
		dict = pdf_get_xref_entry_no_null(ctx, doc, objnum)->obj;
		if (dict == NULL || !pdf_is_dict(ctx, dict))
			fz_throw(ctx, FZ_ERROR_GENERIC, "malformed hint object");

		shared_hint_offset = pdf_dict_get_int(ctx, dict, PDF_NAME(S));

		/* Malloc the structures (use realloc to cope with the fact we
		 * may try this several times before enough data is loaded) */
		doc->hint_page = fz_realloc_array(ctx, doc->hint_page, doc->linear_page_count+1, pdf_hint_page);
		memset(doc->hint_page, 0, sizeof(*doc->hint_page) * (doc->linear_page_count+1));
		doc->hint_obj_offsets = fz_realloc_array(ctx, doc->hint_obj_offsets, max_object_num, int64_t);
		memset(doc->hint_obj_offsets, 0, sizeof(*doc->hint_obj_offsets) * max_object_num);
		doc->hint_obj_offsets_max = max_object_num;

		/* Read the page object hints table: Header first */
		least_num_page_objs = fz_read_bits(ctx, stream, 32);
		/* The following is sometimes a lie, but we read this version,
		 * as other table values are built from it. In
		 * pdf_reference17.pdf, this points to 2 objects before the
		 * first pages page object. */
		doc->hint_page[0].offset = fz_read_bits(ctx, stream, 32);
		if (doc->hint_page[0].offset > doc->hint_object_offset)
			doc->hint_page[0].offset += doc->hint_object_length;
		page_obj_num_bits = fz_read_bits(ctx, stream, 16);
		least_page_len = fz_read_bits(ctx, stream, 32);
		page_len_num_bits = fz_read_bits(ctx, stream, 16);
		/* least_page_offset = */ (void) fz_read_bits(ctx, stream, 32);
		/* page_offset_num_bits = */ (void) fz_read_bits(ctx, stream, 16);
		/* least_content_stream_len = */ (void) fz_read_bits(ctx, stream, 32);
		/* content_stream_len_num_bits = */ (void) fz_read_bits(ctx, stream, 16);
		num_shared_obj_num_bits = fz_read_bits(ctx, stream, 16);
		shared_obj_num_bits = fz_read_bits(ctx, stream, 16);
		/* numerator_bits = */ (void) fz_read_bits(ctx, stream, 16);
		/* denominator_bits = */ (void) fz_read_bits(ctx, stream, 16);

		/* Item 1: Page object numbers */
		doc->hint_page[0].number = doc->linear_page1_obj_num;
		/* We don't care about the number of objects in the first page */
		(void)fz_read_bits(ctx, stream, page_obj_num_bits);
		j = 1;
		for (i = 1; i < doc->linear_page_count; i++)
		{
			int delta_page_objs = fz_read_bits(ctx, stream, page_obj_num_bits);

			doc->hint_page[i].number = j;
			j += least_num_page_objs + delta_page_objs;
		}
		doc->hint_page[i].number = j; /* Not a real page object */
		fz_sync_bits(ctx, stream);
		/* Item 2: Page lengths */
		j = doc->hint_page[0].offset;
		for (i = 0; i < doc->linear_page_count; i++)
		{
			int delta_page_len = fz_read_bits(ctx, stream, page_len_num_bits);
			int old = j;

			doc->hint_page[i].offset = j;
			j += least_page_len + delta_page_len;
			if (old <= doc->hint_object_offset && j > doc->hint_object_offset)
				j += doc->hint_object_length;
		}
		doc->hint_page[i].offset = j;
		fz_sync_bits(ctx, stream);
		/* Item 3: Shared references */
		shared = 0;
		for (i = 0; i < doc->linear_page_count; i++)
		{
			int num_shared_objs = fz_read_bits(ctx, stream, num_shared_obj_num_bits);
			doc->hint_page[i].index = shared;
			shared += num_shared_objs;
		}
		doc->hint_page[i].index = shared;
		doc->hint_shared_ref = fz_realloc_array(ctx, doc->hint_shared_ref, shared, int);
		memset(doc->hint_shared_ref, 0, sizeof(*doc->hint_shared_ref) * shared);
		fz_sync_bits(ctx, stream);
		/* Item 4: Shared references */
		for (i = 0; i < shared; i++)
		{
			int ref = fz_read_bits(ctx, stream, shared_obj_num_bits);
			doc->hint_shared_ref[i] = ref;
		}
		/* Skip items 5,6,7 as we don't use them */

		fz_seek(ctx, stream, shared_hint_offset, SEEK_SET);

		/* Read the shared object hints table: Header first */
		shared_obj_num = fz_read_bits(ctx, stream, 32);
		shared_obj_offset = fz_read_bits(ctx, stream, 32);
		if (shared_obj_offset > doc->hint_object_offset)
			shared_obj_offset += doc->hint_object_length;
		shared_obj_count_page1 = fz_read_bits(ctx, stream, 32);
		shared_obj_count_total = fz_read_bits(ctx, stream, 32);
		shared_obj_num_bits = fz_read_bits(ctx, stream, 16);
		least_shared_group_len = fz_read_bits(ctx, stream, 32);
		shared_group_len_num_bits = fz_read_bits(ctx, stream, 16);

		/* Sanity check the references in Item 4 above to ensure we
		 * don't access out of range with malicious files. */
		for (i = 0; i < shared; i++)
		{
			if (doc->hint_shared_ref[i] >= shared_obj_count_total)
			{
				fz_throw(ctx, FZ_ERROR_GENERIC, "malformed hint stream (shared refs)");
			}
		}

		doc->hint_shared = fz_realloc_array(ctx, doc->hint_shared, shared_obj_count_total+1, pdf_hint_shared);
		memset(doc->hint_shared, 0, sizeof(*doc->hint_shared) * (shared_obj_count_total+1));

		/* Item 1: Shared references */
		j = doc->hint_page[0].offset;
		for (i = 0; i < shared_obj_count_page1; i++)
		{
			int off = fz_read_bits(ctx, stream, shared_group_len_num_bits);
			int old = j;
			doc->hint_shared[i].offset = j;
			j += off + least_shared_group_len;
			if (old <= doc->hint_object_offset && j > doc->hint_object_offset)
				j += doc->hint_object_length;
		}
		/* FIXME: We would have problems recreating the length of the
		 * last page 1 shared reference group. But we'll never need
		 * to, so ignore it. */
		j = shared_obj_offset;
		for (; i < shared_obj_count_total; i++)
		{
			int off = fz_read_bits(ctx, stream, shared_group_len_num_bits);
			int old = j;
			doc->hint_shared[i].offset = j;
			j += off + least_shared_group_len;
			if (old <= doc->hint_object_offset && j > doc->hint_object_offset)
				j += doc->hint_object_length;
		}
		doc->hint_shared[i].offset = j;
		fz_sync_bits(ctx, stream);
		/* Item 2: Signature flags: read these just so we can skip */
		for (i = 0; i < shared_obj_count_total; i++)
		{
			doc->hint_shared[i].number = fz_read_bits(ctx, stream, 1);
		}
		fz_sync_bits(ctx, stream);
		/* Item 3: Signatures: just skip */
		for (i = 0; i < shared_obj_count_total; i++)
		{
			if (doc->hint_shared[i].number)
			{
				(void) fz_read_bits(ctx, stream, 128);
			}
		}
		fz_sync_bits(ctx, stream);
		/* Item 4: Shared object object numbers */
		j = doc->linear_page1_obj_num; /* FIXME: This is a lie! */
		for (i = 0; i < shared_obj_count_page1; i++)
		{
			doc->hint_shared[i].number = j;
			j += fz_read_bits(ctx, stream, shared_obj_num_bits) + 1;
		}
		j = shared_obj_num;
		for (; i < shared_obj_count_total; i++)
		{
			doc->hint_shared[i].number = j;
			j += fz_read_bits(ctx, stream, shared_obj_num_bits) + 1;
		}
		doc->hint_shared[i].number = j;

		/* Now, actually use the data we have gathered. */
		for (i = 0 /*shared_obj_count_page1*/; i < shared_obj_count_total; i++)
		{
			doc->hint_obj_offsets[doc->hint_shared[i].number] = doc->hint_shared[i].offset;
		}
		for (i = 0; i < doc->linear_page_count; i++)
		{
			doc->hint_obj_offsets[doc->hint_page[i].number] = doc->hint_page[i].offset;
		}
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stream);
	}
	fz_catch(ctx)
	{
		fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
		/* Don't try to load hints again */
		doc->hints_loaded = 1;
		/* We won't use the linearized object anymore. */
		doc->file_reading_linearly = 0;
		/* Any other error becomes a TRYLATER */
		fz_throw(ctx, FZ_ERROR_TRYLATER, "malformed hints object");
	}
	doc->hints_loaded = 1;
}

static void
pdf_load_hint_object(fz_context *ctx, pdf_document *doc)
{
	pdf_lexbuf *buf = &doc->lexbuf.base;
	int64_t curr_pos;

	curr_pos = fz_tell(ctx, doc->file);
	fz_seek(ctx, doc->file, doc->hint_object_offset, SEEK_SET);
	fz_try(ctx)
	{
		while (1)
		{
			pdf_obj *page = NULL;
			int64_t tmpofs;
			int num, tok;

			tok = pdf_lex(ctx, doc->file, buf);
			if (tok != PDF_TOK_INT)
				break;
			num = buf->i;
			tok = pdf_lex(ctx, doc->file, buf);
			if (tok != PDF_TOK_INT)
				break;
			/* Ignore gen = buf->i */
			tok = pdf_lex(ctx, doc->file, buf);
			if (tok != PDF_TOK_OBJ)
				break;
			(void)pdf_repair_obj(ctx, doc, buf, &tmpofs, NULL, NULL, NULL, &page, &tmpofs, NULL);
			pdf_load_hints(ctx, doc, num);
		}
	}
	fz_always(ctx)
	{
		fz_seek(ctx, doc->file, curr_pos, SEEK_SET);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

pdf_obj *pdf_progressive_advance(fz_context *ctx, pdf_document *doc, int pagenum)
{
	int curr_pos;
	pdf_obj *page = NULL;

	pdf_load_hinted_page(ctx, doc, pagenum);

	if (pagenum < 0 || pagenum >= doc->linear_page_count)
		fz_throw(ctx, FZ_ERROR_GENERIC, "page load out of range (%d of %d)", pagenum, doc->linear_page_count);

	if (doc->linear_pos == doc->file_length)
		return doc->linear_page_refs[pagenum];

	/* Only load hints once, and then only after we have got page 0 */
	if (pagenum > 0 && !doc->hints_loaded && doc->hint_object_offset > 0 && doc->linear_pos >= doc->hint_object_offset)
	{
		/* Found hint object */
		pdf_load_hint_object(ctx, doc);
	}

	DEBUGMESS((ctx, "continuing to try to advance from %d", doc->linear_pos));
	curr_pos = fz_tell(ctx, doc->file);

	fz_var(page);

	fz_try(ctx)
	{
		int eof;
		do
		{
			int num;
			eof = pdf_obj_read(ctx, doc, &doc->linear_pos, &num, &page);
			pdf_drop_obj(ctx, page);
			page = NULL;
		}
		while (!eof);

		{
			pdf_obj *catalog;
			pdf_obj *pages;
			doc->linear_pos = doc->file_length;
			pdf_load_xref(ctx, doc);
			catalog = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
			pages = pdf_dict_get(ctx, catalog, PDF_NAME(Pages));

			if (!pdf_is_dict(ctx, pages))
				fz_throw(ctx, FZ_ERROR_GENERIC, "missing page tree");
			break;
		}
	}
	fz_always(ctx)
	{
		fz_seek(ctx, doc->file, curr_pos, SEEK_SET);
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, page);
		if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
		{
			if (doc->linear_page_refs[pagenum] == NULL)
			{
				/* Still not got a page */
				fz_rethrow(ctx);
			}
		}
		else
			fz_rethrow(ctx);
	}

	return doc->linear_page_refs[pagenum];
}

pdf_document *pdf_document_from_fz_document(fz_context *ctx, fz_document *ptr)
{
	return (pdf_document *)((ptr && ptr->count_pages == pdf_count_pages_imp) ? ptr : NULL);
}

pdf_page *pdf_page_from_fz_page(fz_context *ctx, fz_page *ptr)
{
	return (pdf_page *)((ptr && ptr->bound_page == (fz_page_bound_page_fn*)pdf_bound_page) ? ptr : NULL);
}

pdf_document *pdf_specifics(fz_context *ctx, fz_document *doc)
{
	return pdf_document_from_fz_document(ctx, doc);
}

pdf_obj *
pdf_add_object(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	pdf_document *orig_doc;
	int num;

	orig_doc = pdf_get_bound_document(ctx, obj);
	if (orig_doc && orig_doc != doc)
		fz_throw(ctx, FZ_ERROR_GENERIC, "tried to add an object belonging to a different document");
	if (pdf_is_indirect(ctx, obj))
		return pdf_keep_obj(ctx, obj);
	num = pdf_create_object(ctx, doc);
	pdf_update_object(ctx, doc, num, obj);
	return pdf_new_indirect(ctx, doc, num, 0);
}

pdf_obj *
pdf_add_object_drop(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	pdf_obj *ind = NULL;
	fz_try(ctx)
		ind = pdf_add_object(ctx, doc, obj);
	fz_always(ctx)
		pdf_drop_obj(ctx, obj);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return ind;
}

pdf_obj *
pdf_add_new_dict(fz_context *ctx, pdf_document *doc, int initial)
{
	return pdf_add_object_drop(ctx, doc, pdf_new_dict(ctx, doc, initial));
}

pdf_obj *
pdf_add_new_array(fz_context *ctx, pdf_document *doc, int initial)
{
	return pdf_add_object_drop(ctx, doc, pdf_new_array(ctx, doc, initial));
}

pdf_obj *
pdf_add_stream(fz_context *ctx, pdf_document *doc, fz_buffer *buf, pdf_obj *obj, int compressed)
{
	pdf_obj *ind;
	if (!obj)
		ind = pdf_add_new_dict(ctx, doc, 4);
	else
		ind = pdf_add_object(ctx, doc, obj);
	fz_try(ctx)
		pdf_update_stream(ctx, doc, ind, buf, compressed);
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, ind);
		fz_rethrow(ctx);
	}
	return ind;
}

pdf_document *pdf_create_document(fz_context *ctx)
{
	pdf_document *doc;
	pdf_obj *root;
	pdf_obj *pages;
	pdf_obj *trailer = NULL;

	fz_var(trailer);

	doc = pdf_new_document(ctx, NULL);
	fz_try(ctx)
	{
		doc->file_size = 0;
		doc->startxref = 0;
		doc->num_xref_sections = 0;
		doc->num_incremental_sections = 0;
		doc->xref_base = 0;
		doc->disallow_new_increments = 0;
		pdf_get_populating_xref_entry(ctx, doc, 0);

		trailer = pdf_new_dict(ctx, doc, 2);
		pdf_dict_put_int(ctx, trailer, PDF_NAME(Size), 3);
		pdf_dict_put_drop(ctx, trailer, PDF_NAME(Root), root = pdf_add_new_dict(ctx, doc, 2));
		pdf_dict_put(ctx, root, PDF_NAME(Type), PDF_NAME(Catalog));
		pdf_dict_put_drop(ctx, root, PDF_NAME(Pages), pages = pdf_add_new_dict(ctx, doc, 3));
		pdf_dict_put(ctx, pages, PDF_NAME(Type), PDF_NAME(Pages));
		pdf_dict_put_int(ctx, pages, PDF_NAME(Count), 0);
		pdf_dict_put_array(ctx, pages, PDF_NAME(Kids), 1);

		/* Set the trailer of the final xref section. */
		doc->xref_sections[0].trailer = trailer;
	}
	fz_catch(ctx)
	{
		pdf_drop_obj(ctx, trailer);
		fz_drop_document(ctx, &doc->super);
		fz_rethrow(ctx);
	}
	return doc;
}

static const char *pdf_extensions[] =
{
	"pdf",
	"pclm",
	"ai",
	NULL
};

static const char *pdf_mimetypes[] =
{
	"application/pdf",
	"application/PCLm",
	NULL
};

fz_document_handler pdf_document_handler =
{
	NULL,
	(fz_document_open_fn*)pdf_open_document,
	(fz_document_open_with_stream_fn*)pdf_open_document_with_stream,
	pdf_extensions,
	pdf_mimetypes,
	NULL,
	NULL
};

void pdf_mark_xref(fz_context *ctx, pdf_document *doc)
{
	int x, e;

	for (x = 0; x < doc->num_xref_sections; x++)
	{
		pdf_xref *xref = &doc->xref_sections[x];
		pdf_xref_subsec *sub;

		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			for (e = 0; e < sub->len; e++)
			{
				pdf_xref_entry *entry = &sub->table[e];
				if (entry->obj)
				{
					entry->marked = 1;
				}
			}
		}
	}
}

void pdf_clear_xref(fz_context *ctx, pdf_document *doc)
{
	int x, e;

	for (x = 0; x < doc->num_xref_sections; x++)
	{
		pdf_xref *xref = &doc->xref_sections[x];
		pdf_xref_subsec *sub;

		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			for (e = 0; e < sub->len; e++)
			{
				pdf_xref_entry *entry = &sub->table[e];
				/* We cannot drop objects if the stream
				 * buffer has been updated */
				if (entry->obj != NULL && entry->stm_buf == NULL)
				{
					if (pdf_obj_refs(ctx, entry->obj) == 1)
					{
						pdf_drop_obj(ctx, entry->obj);
						entry->obj = NULL;
					}
				}
			}
		}
	}
}

void pdf_clear_xref_to_mark(fz_context *ctx, pdf_document *doc)
{
	int x, e;

	for (x = 0; x < doc->num_xref_sections; x++)
	{
		pdf_xref *xref = &doc->xref_sections[x];
		pdf_xref_subsec *sub;

		for (sub = xref->subsec; sub != NULL; sub = sub->next)
		{
			for (e = 0; e < sub->len; e++)
			{
				pdf_xref_entry *entry = &sub->table[e];

				/* We cannot drop objects if the stream buffer has
				 * been updated */
				if (entry->obj != NULL && entry->stm_buf == NULL)
				{
					if (!entry->marked && pdf_obj_refs(ctx, entry->obj) == 1)
					{
						pdf_drop_obj(ctx, entry->obj);
						entry->obj = NULL;
					}
				}
			}
		}
	}
}

int
pdf_count_versions(fz_context *ctx, pdf_document *doc)
{
	return doc->num_xref_sections-doc->num_incremental_sections-doc->has_linearization_object;
}

int
pdf_count_unsaved_versions(fz_context *ctx, pdf_document *doc)
{
	return doc->num_incremental_sections;
}

int
pdf_doc_was_linearized(fz_context *ctx, pdf_document *doc)
{
	return doc->has_linearization_object;
}

static int pdf_obj_exists(fz_context *ctx, pdf_document *doc, int i)
{
	pdf_xref_subsec *sub;
	int j;

	if (i < 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Negative object number requested");

	if (i <= doc->max_xref_len)
		j = doc->xref_index[i];
	else
		j = 0;

	/* We may be accessing an earlier version of the document using xref_base
	 * and j may be an index into a later xref section */
	if (doc->xref_base > j)
		j = doc->xref_base;

	/* Find the first xref section where the entry is defined. */
	for (; j < doc->num_xref_sections; j++)
	{
		pdf_xref *xref = &doc->xref_sections[j];

		if (i < xref->num_objects)
		{
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				if (i < sub->start || i >= sub->start + sub->len)
					continue;

				if (sub->table[i - sub->start].type)
					return 1;
			}
		}
	}

	return 0;
}

enum {
	FIELD_CHANGED = 1,
	FIELD_CHANGE_VALID = 2,
	FIELD_CHANGE_INVALID = 4
};

typedef struct
{
	int num_obj;
	int obj_changes[1];
} pdf_changes;

static int
check_unchanged_between(fz_context *ctx, pdf_document *doc, pdf_changes *changes, pdf_obj *nobj, pdf_obj *oobj)
{
	int marked = 0;
	int changed = 0;

	/* Trivially identical => trivially unchanged. */
	if (nobj == oobj)
		return 0;

	/* Strictly speaking we shouldn't need to call fz_var,
	 * but I suspect static analysis tools are not smart
	 * enough to figure that out. */
	fz_var(marked);

	if (pdf_is_indirect(ctx, nobj))
	{
		int o_xref_base = doc->xref_base;

		/* Both must be indirect if one is. */
		if (!pdf_is_indirect(ctx, oobj))
		{
			changes->obj_changes[pdf_to_num(ctx, nobj)] |= FIELD_CHANGE_INVALID;
			return 1;
		}

		/* Handle recursing back into ourselves. */
		if (pdf_obj_marked(ctx, nobj))
		{
			if (pdf_obj_marked(ctx, oobj))
				return 0;
			changes->obj_changes[pdf_to_num(ctx, nobj)] |= FIELD_CHANGE_INVALID;
			return 1;
		}
		else if (pdf_obj_marked(ctx, oobj))
		{
			changes->obj_changes[pdf_to_num(ctx, nobj)] |= FIELD_CHANGE_INVALID;
			return 1;
		}

		nobj = pdf_resolve_indirect_chain(ctx, nobj);
		doc->xref_base = o_xref_base+1;
		fz_try(ctx)
		{
			oobj = pdf_resolve_indirect_chain(ctx, oobj);
			if (oobj != nobj)
			{
				/* Different objects, so lock them */
				if (!pdf_obj_marked(ctx, nobj) && !pdf_obj_marked(ctx, oobj))
				{
					(void)pdf_mark_obj(ctx, nobj);
					(void)pdf_mark_obj(ctx, oobj);
					marked = 1;
				}
			}
		}
		fz_always(ctx)
			doc->xref_base = o_xref_base;
		fz_catch(ctx)
			fz_rethrow(ctx);

		if (nobj == oobj)
			return 0; /* Trivially identical */
	}

	fz_var(changed);

	fz_try(ctx)
	{
		if (pdf_is_dict(ctx, nobj))
		{
			int i, n = pdf_dict_len(ctx, nobj);

			if (!pdf_is_dict(ctx, oobj) || n != pdf_dict_len(ctx, oobj))
			{
change_found:
				changes->obj_changes[pdf_to_num(ctx, nobj)] |= FIELD_CHANGE_INVALID;
				changed = 1;
				break;
			}

			for (i = 0; i < n; i++)
			{
				pdf_obj *key = pdf_dict_get_key(ctx, nobj, i);
				pdf_obj *nval = pdf_dict_get(ctx, nobj, key);
				pdf_obj *oval = pdf_dict_get(ctx, oobj, key);

				changed |= check_unchanged_between(ctx, doc, changes, nval, oval);
			}
		}
		else if (pdf_is_array(ctx, nobj))
		{
			int i, n = pdf_array_len(ctx, nobj);

			if (!pdf_is_array(ctx, oobj) || n != pdf_array_len(ctx, oobj))
				goto change_found;

			for (i = 0; i < n; i++)
			{
				pdf_obj *nval = pdf_array_get(ctx, nobj, i);
				pdf_obj *oval = pdf_array_get(ctx, oobj, i);

				changed |= check_unchanged_between(ctx, doc, changes, nval, oval);
			}
		}
		else if (pdf_objcmp(ctx, nobj, oobj))
			goto change_found;
	}
	fz_always(ctx)
	{
		if (marked)
		{
			pdf_unmark_obj(ctx, nobj);
			pdf_unmark_obj(ctx, oobj);
		}
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return changed;
}

typedef struct
{
	int max;
	int len;
	char **list;
} char_list;

/* This structure is used to hold the definition of which fields
 * are locked. */
struct pdf_locked_fields
{
	int p;
	int all;
	char_list includes;
	char_list excludes;
};

static void
free_char_list(fz_context *ctx, char_list *c)
{
	int i;

	if (c == NULL)
		return;

	for (i = c->len-1; i >= 0; i--)
		fz_free(ctx, c->list[i]);
	fz_free(ctx, c->list);
	c->len = 0;
	c->max = 0;
}

void
pdf_drop_locked_fields(fz_context *ctx, pdf_locked_fields *fl)
{
	if (fl == NULL)
		return;

	free_char_list(ctx, &fl->includes);
	free_char_list(ctx, &fl->excludes);
	fz_free(ctx, fl);
}

static void
char_list_append(fz_context *ctx, char_list *list, const char *s)
{
	if (list->len == list->max)
	{
		int n = list->max * 2;
		if (n == 0) n = 4;

		list->list = fz_realloc_array(ctx, list->list, n, char *);
		list->max = n;
	}
	list->list[list->len] = fz_strdup(ctx, s);
	list->len++;
}

int
pdf_is_field_locked(fz_context *ctx, pdf_locked_fields *locked, const char *name)
{
	int i;

	if (locked->p == 1)
	{
		/* Permissions were set, and say that field changes are not to be allowed. */
		return 1; /* Locked */
	}

	if(locked->all)
	{
		/* The only way we might not be unlocked is if
		 * we are listed in the excludes. */
		for (i = 0; i < locked->excludes.len; i++)
			if (!strcmp(locked->excludes.list[i], name))
				return 0;
		return 1;
	}

	/* The only way we can be locked is for us to be in the includes. */
	for (i = 0; i < locked->includes.len; i++)
		if (strcmp(locked->includes.list[i], name) == 0)
			return 1;

	/* Anything else is unlocked */
	return 0;
}

/* Unfortunately, in C, there is no legal way to define a function
 * type that returns itself. We therefore have to use a struct
 * wrapper. */
typedef struct filter_wrap
{
	struct filter_wrap (*func)(fz_context *ctx, pdf_obj *dict, pdf_obj *key);
} filter_wrap;

typedef struct filter_wrap (*filter_fn)(fz_context *ctx, pdf_obj *dict, pdf_obj *key);

#define RETURN_FILTER(f) { filter_wrap rf; rf.func = (f); return rf; }

static filter_wrap filter_simple(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	RETURN_FILTER(NULL);
}

static filter_wrap filter_transformparams(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(Type)) ||
		pdf_name_eq(ctx, key, PDF_NAME(P)) ||
		pdf_name_eq(ctx, key, PDF_NAME(V)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Document)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Msg)) ||
		pdf_name_eq(ctx, key, PDF_NAME(V)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Annots)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Form)) ||
		pdf_name_eq(ctx, key, PDF_NAME(FormEx)) ||
		pdf_name_eq(ctx, key, PDF_NAME(EF)) ||
		pdf_name_eq(ctx, key, PDF_NAME(P)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Action)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Fields)))
		RETURN_FILTER(&filter_simple);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_reference(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(Type)) ||
		pdf_name_eq(ctx, key, PDF_NAME(TransformMethod)) ||
		pdf_name_eq(ctx, key, PDF_NAME(DigestMethod)) ||
		pdf_name_eq(ctx, key, PDF_NAME(DigestValue)) ||
		pdf_name_eq(ctx, key, PDF_NAME(DigestLocation)))
		RETURN_FILTER(&filter_simple);
	if (pdf_name_eq(ctx, key, PDF_NAME(TransformParams)))
		RETURN_FILTER(&filter_transformparams);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_prop_build_sub(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(Name)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Date)) ||
		pdf_name_eq(ctx, key, PDF_NAME(R)) ||
		pdf_name_eq(ctx, key, PDF_NAME(PreRelease)) ||
		pdf_name_eq(ctx, key, PDF_NAME(OS)) ||
		pdf_name_eq(ctx, key, PDF_NAME(NonEFontNoWarn)) ||
		pdf_name_eq(ctx, key, PDF_NAME(TrustedMode)) ||
		pdf_name_eq(ctx, key, PDF_NAME(V)) ||
		pdf_name_eq(ctx, key, PDF_NAME(REx)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Preview)))
		RETURN_FILTER(&filter_simple);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_prop_build(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(Filter)) ||
		pdf_name_eq(ctx, key, PDF_NAME(PubSec)) ||
		pdf_name_eq(ctx, key, PDF_NAME(App)) ||
		pdf_name_eq(ctx, key, PDF_NAME(SigQ)))
		RETURN_FILTER(&filter_prop_build_sub);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_v(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	/* Text can point to a stream object */
	if (pdf_name_eq(ctx, key, PDF_NAME(Length)) && pdf_is_stream(ctx, dict))
		RETURN_FILTER(&filter_simple);
	/* Sigs point to a dict. */
	if (pdf_name_eq(ctx, key, PDF_NAME(Type)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Filter)) ||
		pdf_name_eq(ctx, key, PDF_NAME(SubFilter)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Contents)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Cert)) ||
		pdf_name_eq(ctx, key, PDF_NAME(ByteRange)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Changes)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Name)) ||
		pdf_name_eq(ctx, key, PDF_NAME(M)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Location)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Reason)) ||
		pdf_name_eq(ctx, key, PDF_NAME(ContactInfo)) ||
		pdf_name_eq(ctx, key, PDF_NAME(R)) ||
		pdf_name_eq(ctx, key, PDF_NAME(V)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Prop_AuthTime)) ||
		pdf_name_eq(ctx, key, PDF_NAME(Prop_AuthType)))
	RETURN_FILTER(&filter_simple);
	if (pdf_name_eq(ctx, key, PDF_NAME(Reference)))
		RETURN_FILTER(filter_reference);
	if (pdf_name_eq(ctx, key, PDF_NAME(Prop_Build)))
		RETURN_FILTER(filter_prop_build);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_appearance(fz_context *ctx, pdf_obj *dict, pdf_obj *key);

static filter_wrap filter_xobject_list(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	/* FIXME: Infinite recursion possible here? */
	RETURN_FILTER(&filter_appearance);
}

static filter_wrap filter_font(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	/* In the example I've seen the /Name field was dropped, so we'll allow
	 * local changes, but none that follow an indirection. */
	RETURN_FILTER(NULL);
}

/* FIXME: One idea here is to make filter_font_list and filter_xobject_list
 * only accept NEW objects as changes. Will think about this. */
static filter_wrap filter_font_list(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	RETURN_FILTER(&filter_font);
}

static filter_wrap filter_resources(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(XObject)))
		RETURN_FILTER(&filter_xobject_list);
	if (pdf_name_eq(ctx, key, PDF_NAME(Font)))
		RETURN_FILTER(&filter_font_list);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_appearance(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	if (pdf_name_eq(ctx, key, PDF_NAME(Resources)))
		RETURN_FILTER(&filter_resources);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_ap(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	/* Just the /N entry for now. May need to add more later. */
	if (pdf_name_eq(ctx, key, PDF_NAME(N)) && pdf_is_stream(ctx, pdf_dict_get(ctx, dict, key)))
		RETURN_FILTER(&filter_appearance);
	RETURN_FILTER(NULL);
}

static filter_wrap filter_xfa(fz_context *ctx, pdf_obj *dict, pdf_obj *key)
{
	/* Text can point to a stream object */
	if (pdf_is_stream(ctx, dict))
		RETURN_FILTER(&filter_simple);
	RETURN_FILTER(NULL);
}

static void
filter_changes_accepted(fz_context *ctx, pdf_changes *changes, pdf_obj *obj, filter_fn filter)
{
	int obj_num;

	if (obj == NULL || pdf_obj_marked(ctx, obj))
		return;

	obj_num = pdf_to_num(ctx, obj);

	fz_try(ctx)
	{
		if (obj_num != 0)
		{
			(void)pdf_mark_obj(ctx, obj);
			changes->obj_changes[obj_num] |= FIELD_CHANGE_VALID;
		}
		if (filter == NULL)
			break;
		if (pdf_is_dict(ctx, obj))
		{
			int i, n = pdf_dict_len(ctx, obj);

			for (i = 0; i < n; i++)
			{
				pdf_obj *key = pdf_dict_get_key(ctx, obj, i);
				pdf_obj *val = pdf_dict_get_val(ctx, obj, i);
				filter_fn f = (filter(ctx, obj, key)).func;
				if (f != NULL)
					filter_changes_accepted(ctx, changes, val, f);
			}
		}
		else if (pdf_is_array(ctx, obj))
		{
			int i, n = pdf_array_len(ctx, obj);

			for (i = 0; i < n; i++)
			{
				pdf_obj *val = pdf_array_get(ctx, obj, i);
				filter_changes_accepted(ctx, changes, val, filter);
			}
		}
	}
	fz_always(ctx)
		if (obj_num != 0)
			pdf_unmark_obj(ctx, obj);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
check_field(fz_context *ctx, pdf_document *doc, pdf_changes *changes, pdf_obj *obj, pdf_locked_fields *locked, const char *name_prefix, pdf_obj *new_v, pdf_obj *old_v)
{
	pdf_obj *old_obj, *new_obj, *n_v, *o_v;
	int o_xref_base;
	int obj_num;
	char *field_name = NULL;

	/* All fields MUST be indirections, either in the Fields array
	 * or AcroForms, or in the Kids array of other Fields. */
	if (!pdf_is_indirect(ctx, obj))
		return;

	obj_num = pdf_to_num(ctx, obj);
	o_xref_base = doc->xref_base;
	new_obj = pdf_resolve_indirect_chain(ctx, obj);

	/* Similarly, all fields must be dicts */
	if (!pdf_is_dict(ctx, new_obj))
		return;

	if (pdf_obj_marked(ctx, obj))
		return;

	fz_var(field_name);

	fz_try(ctx)
	{
		int i, len;
		const char *name;
		size_t n;
		pdf_obj *t;
		int is_locked;

		(void)pdf_mark_obj(ctx, obj);

		/* Do this within the try, so we can catch any problems */
		doc->xref_base = o_xref_base+1;
		old_obj = pdf_resolve_indirect_chain(ctx, obj);

		t = pdf_dict_get(ctx, old_obj, PDF_NAME(T));
		if (t != NULL)
		{
			name = pdf_to_text_string(ctx, pdf_dict_get(ctx, old_obj, PDF_NAME(T)));
			n = strlen(name)+1;
			if (*name_prefix)
				n += 1 + strlen(name_prefix);
			field_name = fz_malloc(ctx, n);
			if (*name_prefix)
			{
				strcpy(field_name, name_prefix);
				strcat(field_name, ".");
			}
			else
				*field_name = 0;
			strcat(field_name, name);
			name_prefix = field_name;
		}

		doc->xref_base = o_xref_base;

		if (!pdf_is_dict(ctx, old_obj))
			break;

		/* Check V explicitly, allowing for it being inherited. */
		n_v = pdf_dict_get(ctx, new_obj, PDF_NAME(V));
		if (n_v == NULL)
			n_v = new_v;
		o_v = pdf_dict_get(ctx, old_obj, PDF_NAME(V));
		if (o_v == NULL)
			o_v = old_v;

		is_locked = pdf_is_field_locked(ctx, locked, name_prefix);
		if (pdf_name_eq(ctx, pdf_dict_get(ctx, new_obj, PDF_NAME(Type)), PDF_NAME(Annot)) &&
			pdf_name_eq(ctx, pdf_dict_get(ctx, new_obj, PDF_NAME(Subtype)), PDF_NAME(Widget)))
		{
			if (is_locked)
			{
				/* If locked, V must not change! */
				if (check_unchanged_between(ctx, doc, changes, n_v, o_v))
					changes->obj_changes[obj_num] |= FIELD_CHANGE_INVALID;
			}
			else
			{
				/* If not locked, V can change to be filled in! */
				filter_changes_accepted(ctx, changes, n_v, &filter_v);
				changes->obj_changes[obj_num] |= FIELD_CHANGE_VALID;
			}
		}

		/* Check all the fields in the new object are
		 * either the same as the old object, or are
		 * expected changes. */
		len = pdf_dict_len(ctx, new_obj);
		for (i = 0; i < len; i++)
		{
			pdf_obj *key = pdf_dict_get_key(ctx, new_obj, i);
			pdf_obj *nval = pdf_dict_get(ctx, new_obj, key);
			pdf_obj *oval = pdf_dict_get(ctx, old_obj, key);

			/* Kids arrays shouldn't change. */
			if (pdf_name_eq(ctx, key, PDF_NAME(Kids)))
			{
				int j, m;

				/* Kids must be an array. If it's not, count it as a difference. */
				if (!pdf_is_array(ctx, nval) || !pdf_is_array(ctx, oval))
				{
change_found:
					changes->obj_changes[obj_num] |= FIELD_CHANGE_INVALID;
					break;
				}
				m = pdf_array_len(ctx, nval);
				/* Any change in length counts as a difference */
				if (m != pdf_array_len(ctx, oval))
					goto change_found;
				for (j = 0; j < m; j++)
				{
					pdf_obj *nkid = pdf_array_get(ctx, nval, j);
					pdf_obj *okid = pdf_array_get(ctx, oval, j);
					/* Kids arrays are supposed to all be indirect. If they aren't,
					 * count it as a difference. */
					if (!pdf_is_indirect(ctx, nkid) || !pdf_is_indirect(ctx, okid))
						goto change_found;
					/* For now at least, we'll count any change in number as a difference. */
					if (pdf_to_num(ctx, nkid) != pdf_to_num(ctx, okid))
						goto change_found;
					check_field(ctx, doc, changes, nkid, locked, name_prefix, n_v, o_v);
				}
			}
			else if (pdf_name_eq(ctx, key, PDF_NAME(V)))
			{
				/* V is checked above */
			}
			else if (pdf_name_eq(ctx, key, PDF_NAME(AP)))
			{
				/* If we're locked, then nothing can change. If not,
				 * we can change to be filled in. */
				if (is_locked)
					check_unchanged_between(ctx, doc, changes, nval, oval);
				else
					filter_changes_accepted(ctx, changes, nval, &filter_ap);
			}
			/* All other fields can't change */
			else
				check_unchanged_between(ctx, doc, changes, nval, oval);
		}

		/* Now check all the fields in the old object to
		 * make sure none were dropped. */
		len = pdf_dict_len(ctx, old_obj);
		for (i = 0; i < len; i++)
		{
			pdf_obj *key = pdf_dict_get_key(ctx, old_obj, i);
			pdf_obj *nval, *oval;

			/* V is checked above */
			if (pdf_name_eq(ctx, key, PDF_NAME(V)))
				continue;

			nval = pdf_dict_get(ctx, new_obj, key);
			oval = pdf_dict_get(ctx, old_obj, key);

			if (nval == NULL && oval != NULL)
				changes->obj_changes[pdf_to_num(ctx, nval)] |= FIELD_CHANGE_INVALID;
		}
		changes->obj_changes[obj_num] |= FIELD_CHANGE_VALID;

	}
	fz_always(ctx)
	{
		pdf_unmark_obj(ctx, obj);
		fz_free(ctx, field_name);
		doc->xref_base = o_xref_base;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static int
pdf_obj_changed_in_version(fz_context *ctx, pdf_document *doc, int num, int version)
{
	if (num < 0 || num > doc->max_xref_len)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Invalid object number requested");

	return version == doc->xref_index[num];
}

static void
merge_lock_specification(fz_context *ctx, pdf_locked_fields *fields, pdf_obj *lock)
{
	pdf_obj *action;
	int i, r, w;

	if (lock == NULL)
		return;

	action = pdf_dict_get(ctx, lock, PDF_NAME(Action));

	if (pdf_name_eq(ctx, action, PDF_NAME(All)))
	{
		/* All fields locked means we don't need any stored
		 * includes/excludes. */
		fields->all = 1;
		free_char_list(ctx, &fields->includes);
		free_char_list(ctx, &fields->excludes);
	}
	else
	{
		pdf_obj *f = pdf_dict_get(ctx, lock, PDF_NAME(Fields));
		int len = pdf_array_len(ctx, f);

		if (pdf_name_eq(ctx, action, PDF_NAME(Include)))
		{
			if (fields->all)
			{
				/* Current state = "All except <excludes> are locked".
				 * We need to remove <Fields> from <excludes>. */
				for (i = 0; i < len; i++)
				{
					const char *s = pdf_to_text_string(ctx, pdf_array_get(ctx, f, i));
					int r, w;

					for (r = w = 0; r < fields->excludes.len; r++)
					{
						if (strcmp(s, fields->excludes.list[r]))
							fields->excludes.list[w++] = fields->excludes.list[r];
					}
					fields->excludes.len = w;
				}
			}
			else
			{
				/* Current state = <includes> are locked.
				 * We need to add <Fields> to <include> (avoiding repetition). */
				for (i = 0; i < len; i++)
				{
					const char *s = pdf_to_text_string(ctx, pdf_array_get(ctx, f, i));

					for (r = 0; r < fields->includes.len; r++)
					{
						if (!strcmp(s, fields->includes.list[r]))
							break;
					}
					if (r == fields->includes.len)
						char_list_append(ctx, &fields->includes, s);
				}
			}
		}
		else if (pdf_name_eq(ctx, action, PDF_NAME(Exclude)))
		{
			if (fields->all)
			{
				/* Current state = "All except <excludes> are locked.
				 * We need to remove anything from <excludes> that isn't in <Fields>. */
				for (r = w = 0; r < fields->excludes.len; r++)
				{
					for (i = 0; i < len; i++)
					{
						const char *s = pdf_to_text_string(ctx, pdf_array_get(ctx, f, i));
						if (!strcmp(s, fields->excludes.list[r]))
							break;
					}
					if (i != len) /* we found a match */
						fields->excludes.list[w++] = fields->excludes.list[r];
				}
				fields->excludes.len = w;
			}
			else
			{
				/* Current state = <includes> are locked.
				 * Set all. <excludes> becomes <Fields> less <includes>. Remove <includes>. */
				fields->all = 1;
				for (i = 0; i < len; i++)
				{
					const char *s = pdf_to_text_string(ctx, pdf_array_get(ctx, f, i));
					for (r = 0; r < fields->includes.len; r++)
					{
						if (!strcmp(s, fields->includes.list[r]))
							break;
					}
					if (r == fields->includes.len)
						char_list_append(ctx, &fields->excludes, s);
				}
				free_char_list(ctx, &fields->includes);
			}
		}
	}
}

static void
find_locked_fields_value(fz_context *ctx, pdf_locked_fields *fields, pdf_obj *v)
{
	pdf_obj *ref = pdf_dict_get(ctx, v, PDF_NAME(Reference));
	int i, n;

	if (!ref)
		return;

	n = pdf_array_len(ctx, ref);
	for (i = 0; i < n; i++)
	{
		pdf_obj *sr = pdf_array_get(ctx, ref, i);
		pdf_obj *tm, *tp, *type;

		/* Type is optional, but if it exists, it'd better be SigRef. */
		type = pdf_dict_get(ctx, sr, PDF_NAME(Type));
		if (type != NULL && !pdf_name_eq(ctx, type, PDF_NAME(SigRef)))
			continue;
		tm = pdf_dict_get(ctx, sr, PDF_NAME(TransformMethod));
		tp = pdf_dict_get(ctx, sr, PDF_NAME(TransformParams));
		if (pdf_name_eq(ctx, tm, PDF_NAME(DocMDP)))
		{
			int p = pdf_to_int(ctx, pdf_dict_get(ctx, tp, PDF_NAME(P)));

			if (p == 0)
				p = 2;
			if (fields->p == 0)
				fields->p = p;
			else
				fields->p = fz_mini(fields->p, p);
		}
		else if (pdf_name_eq(ctx, tm, PDF_NAME(FieldMDP)))
			merge_lock_specification(ctx, fields, tp);
	}
}

static void
find_locked_fields_aux(fz_context *ctx, pdf_obj *field, pdf_locked_fields *fields, pdf_obj *inherit_v, pdf_obj *inherit_ft)
{
	int i, n;

	if (!pdf_name_eq(ctx, pdf_dict_get(ctx, field, PDF_NAME(Type)), PDF_NAME(Annot)))
		return;

	if (pdf_obj_marked(ctx, field))
		return;

	fz_try(ctx)
	{
		pdf_obj *kids, *v, *ft;

		(void)pdf_mark_obj(ctx, field);

		v = pdf_dict_get(ctx, field, PDF_NAME(V));
		if (v == NULL)
			v = inherit_v;
		ft = pdf_dict_get(ctx, field, PDF_NAME(FT));
		if (ft == NULL)
			ft = inherit_ft;

		/* We are looking for Widget annotations of type Sig that are
		 * signed (i.e. have a 'V' field). */
		if (pdf_name_eq(ctx, pdf_dict_get(ctx, field, PDF_NAME(Subtype)), PDF_NAME(Widget)) &&
			pdf_name_eq(ctx, ft, PDF_NAME(Sig)) &&
			pdf_name_eq(ctx, pdf_dict_get(ctx, v, PDF_NAME(Type)), PDF_NAME(Sig)))
		{
			/* Signed Sig Widgets (i.e. ones with a 'V' field) need
			 * to have their lock field respected. */
			merge_lock_specification(ctx, fields, pdf_dict_get(ctx, field, PDF_NAME(Lock)));

			/* Look for DocMDP and FieldMDP entries to see what
			 * flavours of alterations are allowed. */
			find_locked_fields_value(ctx, fields, v);
		}

		/* Recurse as required */
		kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));
		if (kids)
		{
			n = pdf_array_len(ctx, kids);
			for (i = 0; i < n; i++)
				find_locked_fields_aux(ctx, pdf_array_get(ctx, kids, i), fields, v, ft);
		}
	}
	fz_always(ctx)
		pdf_unmark_obj(ctx, field);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

pdf_locked_fields *
pdf_find_locked_fields(fz_context *ctx, pdf_document *doc, int version)
{
	pdf_locked_fields *fields = fz_malloc_struct(ctx, pdf_locked_fields);
	int o_xref_base = doc->xref_base;
	doc->xref_base = version;

	fz_var(fields);

	fz_try(ctx)
	{
		pdf_obj *fobj = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm/Fields");
		int i, len = pdf_array_len(ctx, fobj);

		if (len == 0)
			break;

		for (i = 0; i < len; i++)
			find_locked_fields_aux(ctx, pdf_array_get(ctx, fobj, i), fields, NULL, NULL);

		/* Add in any DocMDP referenced directly from the Perms dict. */
		find_locked_fields_value(ctx, fields, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/Perms/DocMDP"));
	}
	fz_always(ctx)
		doc->xref_base = o_xref_base;
	fz_catch(ctx)
	{
		pdf_drop_locked_fields(ctx, fields);
		fz_rethrow(ctx);
	}

	return fields;
}

pdf_locked_fields *
pdf_find_locked_fields_for_sig(fz_context *ctx, pdf_document *doc, pdf_obj *sig)
{
	pdf_locked_fields *fields = fz_malloc_struct(ctx, pdf_locked_fields);

	fz_var(fields);

	fz_try(ctx)
	{
		pdf_obj *ref;
		int i, len;

		/* Ensure it really is a sig */
		if (!pdf_name_eq(ctx, pdf_dict_get(ctx, sig, PDF_NAME(Subtype)), PDF_NAME(Widget)) ||
			!pdf_name_eq(ctx, pdf_dict_get_inheritable(ctx, sig, PDF_NAME(FT)), PDF_NAME(Sig)))
			break;

		/* Check the locking details given in the V (i.e. what the signature value
		 * claims to lock). */
		ref = pdf_dict_getp(ctx, sig, "V/Reference");
		len = pdf_array_len(ctx, ref);
		for (i = 0; i < len; i++)
		{
			pdf_obj *tp = pdf_dict_get(ctx, pdf_array_get(ctx, ref, i), PDF_NAME(TransformParams));
			merge_lock_specification(ctx, fields, tp);
		}

		/* Also, check the locking details given in the Signature definition. This may
		 * not strictly be necessary as it's supposed to be "what the form author told
		 * the signature that it should lock". A well-formed signature should lock
		 * at least that much (possibly with extra fields locked from the XFA). If the
		 * signature doesn't lock as much as it was told to, we should be suspicious
		 * of the signing application. It is not clear that this test is actually
		 * necessary, or in keeping with what Acrobat does. */
		merge_lock_specification(ctx, fields, pdf_dict_get(ctx, sig, PDF_NAME(Lock)));
	}
	fz_catch(ctx)
	{
		pdf_drop_locked_fields(ctx, fields);
		fz_rethrow(ctx);
	}

	return fields;
}

static int
validate_locked_fields(fz_context *ctx, pdf_document *doc, int version, pdf_locked_fields *locked)
{
	int o_xref_base = doc->xref_base;
	pdf_changes *changes;
	int num_objs;
	int i, n;
	int all_indirects = 1;

	num_objs = doc->max_xref_len;
	changes = Memento_label(fz_calloc(ctx, 1, sizeof(*changes) + sizeof(int)*(num_objs-1)), "pdf_changes");
	changes->num_obj = num_objs;

	fz_try(ctx)
	{
		pdf_obj *acroform, *new_acroform, *old_acroform;
		int len, acroform_num;

		doc->xref_base = version;

		/* Detect every object that has changed */
		for (i = 1; i < num_objs; i++)
		{
			if (pdf_obj_changed_in_version(ctx, doc, i, version))
				changes->obj_changes[i] = FIELD_CHANGED;
		}

		/* FIXME: Compare PageTrees and NumberTrees (just to allow for them being regenerated
		 * and having produced stuff that represents the same stuff). */

		/* The metadata of a document may be regenerated. Allow for that. */
		filter_changes_accepted(ctx, changes, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/Metadata"), &filter_simple);

		/* The ModDate of document info may be regenerated. Allow for that. */
		/* FIXME: We accept all changes in document info, when maybe we ought to just
		 * accept ModDate? */
		filter_changes_accepted(ctx, changes, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Info"), &filter_simple);

		/* The Encryption dict may be rewritten for the new Xref. */
		filter_changes_accepted(ctx, changes, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Encrypt"), &filter_simple);

		/* We have to accept certain changes in the top level AcroForms dict,
		 * so get the 2 versions... */
		acroform = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm");
		acroform_num = pdf_to_num(ctx, acroform);
		new_acroform = pdf_resolve_indirect_chain(ctx, acroform);
		doc->xref_base = version+1;
		old_acroform = pdf_resolve_indirect_chain(ctx, pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm"));
		doc->xref_base = version;
		n = pdf_dict_len(ctx, new_acroform);
		for (i = 0; i < n; i++)
		{
			pdf_obj *key = pdf_dict_get_key(ctx, new_acroform, i);
			pdf_obj *nval = pdf_dict_get(ctx, new_acroform, key);
			pdf_obj *oval = pdf_dict_get(ctx, old_acroform, key);

			if (pdf_name_eq(ctx, key, PDF_NAME(Fields)))
			{
				int j;

				len = pdf_array_len(ctx, nval);
				for (j = 0; j < len; j++)
				{
					pdf_obj *field = pdf_array_get(ctx, nval, j);
					if (!pdf_is_indirect(ctx, field))
						all_indirects = 0;
					check_field(ctx, doc, changes, field, locked, "", NULL, NULL);
				}
			}
			else if (pdf_name_eq(ctx, key, PDF_NAME(SigFlags)))
			{
				/* Accept this */
				changes->obj_changes[acroform_num] |= FIELD_CHANGE_VALID;
			}
			else if (pdf_name_eq(ctx, key, PDF_NAME(DR)))
			{
				/* Accept any changes from within the Document Resources */
				filter_changes_accepted(ctx, changes, nval, &filter_resources);
			}
			else if (pdf_name_eq(ctx, key, PDF_NAME(XFA)))
			{
				/* Allow any changes within the XFA streams. */
				filter_changes_accepted(ctx, changes, nval, &filter_xfa);
			}
			else if (pdf_objcmp(ctx, nval, oval))
			{
				changes->obj_changes[acroform_num] |= FIELD_CHANGE_INVALID;
			}
		}

		/* Allow for any object streams/XRefs to be changed. */
		doc->xref_base = version+1;
		for (i = 1; i < num_objs; i++)
		{
			pdf_obj *oobj, *otype;
			if (changes->obj_changes[i] != FIELD_CHANGED)
				continue;
			if (!pdf_obj_exists(ctx, doc, i))
			{
				/* Not present this version - must be newly created, can't be a change. */
				changes->obj_changes[i] |= FIELD_CHANGE_VALID;
				continue;
			}
			oobj = pdf_load_object(ctx, doc, i);
			otype = pdf_dict_get(ctx, oobj, PDF_NAME(Type));
			if (pdf_name_eq(ctx, otype, PDF_NAME(ObjStm)) ||
				pdf_name_eq(ctx, otype, PDF_NAME(XRef)))
			{
				changes->obj_changes[i] |= FIELD_CHANGE_VALID;
			}
			pdf_drop_obj(ctx, oobj);
		}
	}
	fz_always(ctx)
		doc->xref_base = o_xref_base;
	fz_catch(ctx)
		fz_rethrow(ctx);

	for (i = 1; i < num_objs; i++)
	{
		if (changes->obj_changes[i] == FIELD_CHANGED)
			/* Change with no reason */
			break;
		if (changes->obj_changes[i] & FIELD_CHANGE_INVALID)
			/* Illegal Change */
			break;
	}

	fz_free(ctx, changes);

	return (i == num_objs) && all_indirects;
}

int
pdf_validate_changes(fz_context *ctx, pdf_document *doc, int version)
{
	int unsaved_versions = pdf_count_unsaved_versions(ctx, doc);
	int n = pdf_count_versions(ctx, doc);
	pdf_locked_fields *locked = NULL;
	int result;

	if (version < 0 || version >= n)
		fz_throw(ctx, FZ_ERROR_GENERIC, "There aren't that many changes to find in this document!");

	/* We are wanting to compare version+1 with version to make sure
	 * that the only changes made in going to version are conformant
	 * with what was allowed in version+1. The production of version
	 * might have involved signing a signature field and locking down
	 * more fields - this means that taking the list of locked things
	 * from version rather than version+1 will give us bad results! */
	locked = pdf_find_locked_fields(ctx, doc, unsaved_versions+version+1);

	if (!locked->all && locked->includes.len == 0 && locked->p == 0)
	{
		/* If nothing is locked at all, then all changes are permissible. */
		result = 1;
	}
	else
		result = validate_locked_fields(ctx, doc, unsaved_versions+version, locked);

	pdf_drop_locked_fields(ctx, locked);

	return result;
}

int
pdf_validate_change_history(fz_context *ctx, pdf_document *doc)
{
	int num_versions = pdf_count_versions(ctx, doc);
	int v;

	if (num_versions < 2)
		return 0; /* Unless there are at least 2 versions, there have been no updates. */

	for(v = num_versions - 2; v >= 0; v--)
	{
		if (!pdf_validate_changes(ctx, doc, v))
			return v+1;
	}
	return 0;
}

/* Return the version that obj appears in, or -1 for not found. */
static int
pdf_find_incremental_update_num_for_obj(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	pdf_xref *xref = NULL;
	pdf_xref_subsec *sub;
	int i, j;

	if (obj == NULL)
		return -1;

	/* obj needs to be indirect for us to get a num out of it. */
	i = pdf_to_num(ctx, obj);
	if (i <= 0)
		return -1;

	/* obj can't be indirect below, so resolve it here. */
	obj = pdf_resolve_indirect_chain(ctx, obj);

	/* Find the first xref section where the entry is defined. */
	for (j = 0; j < doc->num_xref_sections; j++)
	{
		xref = &doc->xref_sections[j];

		if (i < xref->num_objects)
		{
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				pdf_xref_entry *entry;

				if (i < sub->start || i >= sub->start + sub->len)
					continue;

				entry = &sub->table[i - sub->start];
				if (entry->obj == obj)
					return j;
			}
		}
	}
	return -1;
}

int pdf_find_version_for_obj(fz_context *ctx, pdf_document *doc, pdf_obj *obj)
{
	int v = pdf_find_incremental_update_num_for_obj(ctx, doc, obj);
	int n;

	if (v == -1)
		return -1;

	n = pdf_count_versions(ctx, doc) + pdf_count_unsaved_versions(ctx, doc);
	if (v > n)
		return n;

	return v;
}

int pdf_validate_signature(fz_context *ctx, pdf_annot *widget)
{
	pdf_document *doc = widget->page->doc;
	int unsaved_versions = pdf_count_unsaved_versions(ctx, doc);
	int num_versions = pdf_count_versions(ctx, doc) + unsaved_versions;
	int version = pdf_find_version_for_obj(ctx, doc, widget->obj);
	int i;
	pdf_locked_fields *locked = NULL;
	int o_xref_base;

	if (version > num_versions-1)
		version = num_versions-1;

	/* Get the locked definition from the object when it was signed. */
	o_xref_base = doc->xref_base;
	doc->xref_base = version;

	fz_var(locked); /* Not really needed, but it stops warnings */

	fz_try(ctx)
	{
		locked = pdf_find_locked_fields_for_sig(ctx, doc, widget->obj);
		for (i = version-1; i >= unsaved_versions; i--)
		{
			doc->xref_base = i;
			if (!validate_locked_fields(ctx, doc, i, locked))
				break;
		}
	}
	fz_always(ctx)
	{
		doc->xref_base = o_xref_base;
		pdf_drop_locked_fields(ctx, locked);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	return i+1-unsaved_versions;
}

int pdf_was_pure_xfa(fz_context *ctx, pdf_document *doc)
{
	int num_unsaved_versions = pdf_count_unsaved_versions(ctx, doc);
	int num_versions = pdf_count_versions(ctx, doc);
	int v;
	int o_xref_base = doc->xref_base;
	int pure_xfa = 0;

	fz_var(pure_xfa);

	fz_try(ctx)
	{
		for(v = num_versions + num_unsaved_versions; !pure_xfa && v >= num_unsaved_versions; v--)
		{
			pdf_obj *o;
			doc->xref_base = v;
			o = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm");
			/* If we find a version that had an empty Root/AcroForm/Fields, but had a
			 * Root/AcroForm/XFA entry, then we deduce that this was at one time a
			 * pure XFA form. */
			if (pdf_array_len(ctx, pdf_dict_get(ctx, o, PDF_NAME(Fields))) == 0 &&
				pdf_dict_get(ctx, o, PDF_NAME(XFA)) != NULL)
				pure_xfa = 1;
		}
	}
	fz_always(ctx)
		doc->xref_base = o_xref_base;
	fz_catch(ctx)
		fz_rethrow(ctx);

	return pure_xfa;
}

pdf_xref *pdf_new_local_xref(fz_context *ctx, pdf_document *doc)
{
	int n = pdf_xref_len(ctx, doc);
	pdf_xref *xref = fz_malloc_struct(ctx, pdf_xref);

	xref->subsec = NULL;
	xref->num_objects = n;
	xref->trailer = NULL;
	xref->pre_repair_trailer = NULL;
	xref->unsaved_sigs = NULL;
	xref->unsaved_sigs_end = NULL;

	fz_try(ctx)
	{
		xref->subsec = fz_malloc_struct(ctx, pdf_xref_subsec);
		xref->subsec->len = n;
		xref->subsec->start = 0;
		xref->subsec->table = fz_malloc_struct_array(ctx, n, pdf_xref_entry);
		xref->subsec->next = NULL;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, xref->subsec);
		fz_free(ctx, xref);
		fz_rethrow(ctx);
	}

	return xref;
}

void pdf_drop_local_xref(fz_context *ctx, pdf_xref *xref)
{
	if (xref == NULL)
		return;

	pdf_drop_xref_subsec(ctx, xref);

	fz_free(ctx, xref);
}

void pdf_drop_local_xref_and_resources(fz_context *ctx, pdf_document *doc)
{
	pdf_purge_local_font_resources(ctx, doc);
	pdf_purge_locals_from_store(ctx, doc);
	pdf_drop_local_xref(ctx, doc->local_xref);
	doc->local_xref = NULL;
	doc->resynth_required = 1;
}

void
pdf_debug_doc_changes(fz_context *ctx, pdf_document *doc)
{
	int i, j;

	if (doc->num_incremental_sections == 0)
		fz_write_printf(ctx, fz_stddbg(ctx), "No incremental xrefs");
	else
	{
		for (i = 0; i < doc->num_incremental_sections; i++)
		{
			pdf_xref *xref = &doc->xref_sections[i];
			pdf_xref_subsec *sub;

			fz_write_printf(ctx, fz_stddbg(ctx), "Incremental xref:\n");
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				fz_write_printf(ctx, fz_stddbg(ctx), "  Objects %d->%d\n", sub->start, sub->start + sub->len - 1);
				for (j = 0; j < sub->len; j++)
				{
					pdf_xref_entry *e = &sub->table[j];
					if (e->type == 0)
						continue;
					fz_write_printf(ctx, fz_stddbg(ctx), "%d %d obj (%c)\n", j + sub->start, e->gen, e->type);
					pdf_debug_obj(ctx, e->obj);
					fz_write_printf(ctx, fz_stddbg(ctx), "\nendobj\n");
				}
			}
		}
	}

	if (doc->local_xref == NULL)
		fz_write_printf(ctx, fz_stddbg(ctx), "No local xref");
	else
	{
		for (i = 0; i < doc->num_incremental_sections; i++)
		{
			pdf_xref *xref = doc->local_xref;
			pdf_xref_subsec *sub;

			fz_write_printf(ctx, fz_stddbg(ctx), "Local xref (%sin force):\n", doc->local_xref_nesting == 0 ? "not " : "");
			for (sub = xref->subsec; sub != NULL; sub = sub->next)
			{
				fz_write_printf(ctx, fz_stddbg(ctx), "  Objects %d->%d\n", sub->start, sub->start + sub->len - 1);
				for (j = 0; j < sub->len; j++)
				{
					pdf_xref_entry *e = &sub->table[j];
					if (e->type == 0)
						continue;
					fz_write_printf(ctx, fz_stddbg(ctx), "%d %d obj (%c)\n", j + sub->start, e->gen, e->type);
					pdf_debug_obj(ctx, e->obj);
					fz_write_printf(ctx, fz_stddbg(ctx), "\nendobj\n");
				}
			}
		}
	}

}

pdf_obj *
pdf_metadata(fz_context *ctx, pdf_document *doc)
{
	int initial = doc->xref_base;
	pdf_obj *obj = NULL;

	fz_var(obj);

	fz_try(ctx)
	{
		do
		{
			pdf_obj *root = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
			obj = pdf_dict_get(ctx, root, PDF_NAME(Metadata));
			if (obj)
				break;
			doc->xref_base++;
		}
		while (doc->xref_base < doc->num_xref_sections);
	}
	fz_always(ctx)
		doc->xref_base = initial;
	fz_catch(ctx)
		fz_rethrow(ctx);

	return obj;
}

int pdf_obj_is_incremental(fz_context *ctx, pdf_obj *obj)
{
	pdf_document *doc = pdf_get_bound_document(ctx, obj);
	int v;

	if (doc == NULL || doc->num_incremental_sections == 0)
		return 0;

	v = pdf_find_incremental_update_num_for_obj(ctx, doc, obj);

	return (v == 0);
}







mupdf-1.21.1-source/source/reflow/reflow-doc.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <assert.h>
#include <limits.h>
#include <string.h>

#define DEF_WIDTH 612
#define DEF_HEIGHT 792
#define DEF_FONTSIZE 12

typedef struct
{
	fz_document base;

	fz_document *underdoc;
	fz_stext_options opts;
	float w;
	float h;
	float em;
} reflow_document;

typedef struct {
	fz_page base;

	fz_document *html_doc;
	fz_page *html_page;
} reflow_page;

static void
reflow_drop_document_imp(fz_context *ctx, reflow_document *doc)
{
	fz_defer_reap_start(ctx);

	fz_drop_document(ctx, doc->underdoc);
	fz_defer_reap_end(ctx);
}

static fz_colorspace *
reflow_document_output_intent(fz_context *ctx, reflow_document *doc)
{
	return fz_document_output_intent(ctx, doc->underdoc);
}

static int
reflow_needs_password(fz_context *ctx, reflow_document *doc)
{
	return fz_needs_password(ctx, doc->underdoc);
}

static int
reflow_authenticate_password(fz_context *ctx, reflow_document *doc, const char *password)
{
	return fz_authenticate_password(ctx, doc->underdoc, password);
}

static int
reflow_has_permission(fz_context *ctx, reflow_document *doc, fz_permission permission)
{
	return fz_has_permission(ctx, doc->underdoc, permission);
}

/* FIXME: Need to translate page targets somehow. */
static fz_outline *
reflow_load_outline(fz_context *ctx, reflow_document *doc)
{
	return fz_load_outline(ctx, doc->underdoc);
}

/* FIXME: Need to translate page targets somehow. */
static fz_outline_iterator *
reflow_outline_iterator(fz_context *ctx, reflow_document *doc)
{
	return fz_new_outline_iterator(ctx, doc->underdoc);
}

static fz_link_dest
reflow_resolve_link_dest(fz_context *ctx, reflow_document *doc, const char *uri)
{
	return fz_resolve_link_dest(ctx, doc->underdoc, uri);
}

static int
reflow_count_pages(fz_context *ctx, reflow_document *doc, int chapter)
{
	return fz_count_chapter_pages(ctx, doc->underdoc, chapter);
}

static fz_rect
reflow_bound_page(fz_context *ctx, fz_page *page_)
{
	reflow_page *page = (reflow_page *)page_;

	return fz_bound_page(ctx, page->html_page);
}

static void
reflow_drop_page(fz_context *ctx, fz_page *page_)
{
	reflow_page *page = (reflow_page *)page_;

	fz_drop_page(ctx, page->html_page);
	fz_drop_document(ctx, page->html_doc);
}

static void
reflow_run_page_contents(fz_context *ctx, fz_page *page_, fz_device *dev, fz_matrix transform, fz_cookie *cookie)
{
	reflow_page *page = (reflow_page *)page_;

	fz_run_page_contents(ctx, page->html_page, dev, transform, cookie);
}

static void
reflow_run_page_annots(fz_context *ctx, fz_page *page_, fz_device *dev, fz_matrix transform, fz_cookie *cookie)
{
	reflow_page *page = (reflow_page *)page_;

	fz_run_page_annots(ctx, page->html_page, dev, transform, cookie);
}

static void
reflow_run_page_widgets(fz_context *ctx, fz_page *page_, fz_device *dev, fz_matrix transform, fz_cookie *cookie)
{
	reflow_page *page = (reflow_page *)page_;

	fz_run_page_widgets(ctx, page->html_page, dev, transform, cookie);
}

static fz_page *
reflow_load_page(fz_context *ctx, reflow_document *doc, int chapter, int pagenum)
{
	fz_buffer *buf = NULL;
	fz_stext_page *text = NULL;
	fz_stext_options default_opts = { FZ_STEXT_PRESERVE_IMAGES | FZ_STEXT_DEHYPHENATE };
	reflow_page *page = NULL;
	fz_stream *stm = NULL;
	fz_output *out = NULL;

	page = fz_new_derived_page(ctx, reflow_page, (fz_document *)doc);
	page->base.bound_page = reflow_bound_page;
	page->base.drop_page = reflow_drop_page;
	page->base.run_page_contents = reflow_run_page_contents;
	page->base.run_page_annots = reflow_run_page_annots;
	page->base.run_page_widgets = reflow_run_page_widgets;

	fz_var(buf);
	fz_var(out);
	fz_var(text);
	fz_var(stm);

	fz_try(ctx)
	{
		buf = fz_new_buffer(ctx, 8192);
		out = fz_new_output_with_buffer(ctx, buf);
		fz_print_stext_header_as_xhtml(ctx, out);

		text = fz_new_stext_page_from_chapter_page_number(ctx, doc->underdoc, chapter, pagenum, &default_opts);
		fz_print_stext_page_as_xhtml(ctx, out, text, pagenum+1); /* pagenum is not right w.r.t chapter. */
		fz_drop_stext_page(ctx, text);
		text = NULL;

		fz_print_stext_trailer_as_xhtml(ctx, out);
		fz_close_output(ctx, out);
		fz_terminate_buffer(ctx, buf);

		stm = fz_open_buffer(ctx, buf);
		page->html_doc = fz_open_document_with_stream(ctx, "application/xhtml+xml", stm);
		fz_layout_document(ctx, page->html_doc, doc->w, 0, doc->em);
		page->html_page = fz_load_chapter_page(ctx, page->html_doc, 0, 0);
	}
	fz_always(ctx)
	{
		fz_drop_stext_page(ctx, text);
		fz_drop_output(ctx, out);
		fz_drop_stream(ctx, stm);
		fz_drop_buffer(ctx, buf);
	}
	fz_catch(ctx)
	{
		fz_drop_page(ctx, &page->base);
		fz_rethrow(ctx);
	}

	return &page->base;
}

static int reflow_lookup_metadata(fz_context *ctx, reflow_document *doc, const char *key, char *buf, int size)
{
	return fz_lookup_metadata(ctx, doc->underdoc, key, buf, size);
}

static void *reflow_layout_page(fz_context *ctx, fz_page *page_, void *state)
{
	reflow_page *page = (reflow_page *) page_;
	reflow_document *doc = (reflow_document *) page->base.doc;
	fz_layout_document(ctx, page->html_doc, doc->w, 0, doc->em);
	return NULL;
}

static void reflow_layout(fz_context *ctx, reflow_document *doc, float w, float h, float em)
{
	if (doc->w == w && doc->h == h && doc->em == em)
		return;
	doc->w = w;
	doc->h = h;
	doc->em = em;

	(void) fz_process_opened_pages(ctx, (fz_document *) doc, reflow_layout_page, NULL);
}

fz_document *
fz_open_reflowed_document(fz_context *ctx, fz_document *underdoc, const fz_stext_options *opts)
{
	reflow_document *doc = fz_new_derived_document(ctx, reflow_document);

	doc->base.drop_document = (fz_document_drop_fn*)reflow_drop_document_imp;
	doc->base.get_output_intent = (fz_document_output_intent_fn*)reflow_document_output_intent;
	doc->base.needs_password = (fz_document_needs_password_fn*)reflow_needs_password;
	doc->base.authenticate_password = (fz_document_authenticate_password_fn*)reflow_authenticate_password;
	doc->base.has_permission = (fz_document_has_permission_fn*)reflow_has_permission;
	doc->base.load_outline = (fz_document_load_outline_fn*)reflow_load_outline;
	doc->base.outline_iterator = (fz_document_outline_iterator_fn*)reflow_outline_iterator;
	doc->base.resolve_link_dest = (fz_document_resolve_link_dest_fn *)reflow_resolve_link_dest;
	doc->base.count_pages = (fz_document_count_pages_fn *)reflow_count_pages;
	doc->base.load_page = (fz_document_load_page_fn *)reflow_load_page;
	doc->base.lookup_metadata = (fz_document_lookup_metadata_fn*)reflow_lookup_metadata;
	doc->base.layout = (fz_document_layout_fn *)reflow_layout;

	doc->underdoc = fz_keep_document(ctx, underdoc);
	doc->opts = *opts;

	doc->w = DEF_WIDTH;
	doc->h = DEF_HEIGHT;
	doc->em = DEF_FONTSIZE;

	return &doc->base;
}







mupdf-1.21.1-source/source/svg/svg-color.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "svg-imp.h"

#include <string.h>

/* Color keywords (white, blue, fuchsia)
 * System color keywords (ActiveBorder, ButtonFace -- need to find reasonable defaults)
 * #fb0 (expand to #ffbb00)
 * #ffbb00
 * rgb(255,255,255)
 * rgb(100%,100%,100%)
 *
 * "red icc-color(profileName,255,0,0)" (not going to support for now)
 */

struct
{
	const char *name;
	float red, green, blue;
}
svg_predefined_colors[] =
{
	{ "aliceblue", 240, 248, 255 },
	{ "antiquewhite", 250, 235, 215 },
	{ "aqua", 0, 255, 255 },
	{ "aquamarine", 127, 255, 212 },
	{ "azure", 240, 255, 255 },
	{ "beige", 245, 245, 220 },
	{ "bisque", 255, 228, 196 },
	{ "black", 0, 0, 0 },
	{ "blanchedalmond", 255, 235, 205 },
	{ "blue", 0, 0, 255 },
	{ "blueviolet", 138, 43, 226 },
	{ "brown", 165, 42, 42 },
	{ "burlywood", 222, 184, 135 },
	{ "cadetblue", 95, 158, 160 },
	{ "chartreuse", 127, 255, 0 },
	{ "chocolate", 210, 105, 30 },
	{ "coral", 255, 127, 80 },
	{ "cornflowerblue", 100, 149, 237 },
	{ "cornsilk", 255, 248, 220 },
	{ "crimson", 220, 20, 60 },
	{ "cyan", 0, 255, 255 },
	{ "darkblue", 0, 0, 139 },
	{ "darkcyan", 0, 139, 139 },
	{ "darkgoldenrod", 184, 134, 11 },
	{ "darkgray", 169, 169, 169 },
	{ "darkgreen", 0, 100, 0 },
	{ "darkgrey", 169, 169, 169 },
	{ "darkkhaki", 189, 183, 107 },
	{ "darkmagenta", 139, 0, 139 },
	{ "darkolivegreen", 85, 107, 47 },
	{ "darkorange", 255, 140, 0 },
	{ "darkorchid", 153, 50, 204 },
	{ "darkred", 139, 0, 0 },
	{ "darksalmon", 233, 150, 122 },
	{ "darkseagreen", 143, 188, 143 },
	{ "darkslateblue", 72, 61, 139 },
	{ "darkslategray", 47, 79, 79 },
	{ "darkslategrey", 47, 79, 79 },
	{ "darkturquoise", 0, 206, 209 },
	{ "darkviolet", 148, 0, 211 },
	{ "deeppink", 255, 20, 147 },
	{ "deepskyblue", 0, 191, 255 },
	{ "dimgray", 105, 105, 105 },
	{ "dimgrey", 105, 105, 105 },
	{ "dodgerblue", 30, 144, 255 },
	{ "firebrick", 178, 34, 34 },
	{ "floralwhite", 255, 250, 240 },
	{ "forestgreen", 34, 139, 34 },
	{ "fuchsia", 255, 0, 255 },
	{ "gainsboro", 220, 220, 220 },
	{ "ghostwhite", 248, 248, 255 },
	{ "gold", 255, 215, 0 },
	{ "goldenrod", 218, 165, 32 },
	{ "gray", 128, 128, 128 },
	{ "green", 0, 128, 0 },
	{ "greenyellow", 173, 255, 47 },
	{ "grey", 128, 128, 128 },
	{ "honeydew", 240, 255, 240 },
	{ "hotpink", 255, 105, 180 },
	{ "indianred", 205, 92, 92 },
	{ "indigo", 75, 0, 130 },
	{ "ivory", 255, 255, 240 },
	{ "khaki", 240, 230, 140 },
	{ "lavender", 230, 230, 250 },
	{ "lavenderblush", 255, 240, 245 },
	{ "lawngreen", 124, 252, 0 },
	{ "lemonchiffon", 255, 250, 205 },
	{ "lightblue", 173, 216, 230 },
	{ "lightcoral", 240, 128, 128 },
	{ "lightcyan", 224, 255, 255 },
	{ "lightgoldenrodyellow", 250, 250, 210 },
	{ "lightgray", 211, 211, 211 },
	{ "lightgreen", 144, 238, 144 },
	{ "lightgrey", 211, 211, 211 },
	{ "lightpink", 255, 182, 193 },
	{ "lightsalmon", 255, 160, 122 },
	{ "lightseagreen", 32, 178, 170 },
	{ "lightskyblue", 135, 206, 250 },
	{ "lightslategray", 119, 136, 153 },
	{ "lightslategrey", 119, 136, 153 },
	{ "lightsteelblue", 176, 196, 222 },
	{ "lightyellow", 255, 255, 224 },
	{ "lime", 0, 255, 0 },
	{ "limegreen", 50, 205, 50 },
	{ "linen", 250, 240, 230 },
	{ "magenta", 255, 0, 255 },
	{ "maroon", 128, 0, 0 },
	{ "mediumaquamarine", 102, 205, 170 },
	{ "mediumblue", 0, 0, 205 },
	{ "mediumorchid", 186, 85, 211 },
	{ "mediumpurple", 147, 112, 219 },
	{ "mediumseagreen", 60, 179, 113 },
	{ "mediumslateblue", 123, 104, 238 },
	{ "mediumspringgreen", 0, 250, 154 },
	{ "mediumturquoise", 72, 209, 204 },
	{ "mediumvioletred", 199, 21, 133 },
	{ "midnightblue", 25, 25, 112 },
	{ "mintcream", 245, 255, 250 },
	{ "mistyrose", 255, 228, 225 },
	{ "moccasin", 255, 228, 181 },
	{ "navajowhite", 255, 222, 173 },
	{ "navy", 0, 0, 128 },
	{ "oldlace", 253, 245, 230 },
	{ "olive", 128, 128, 0 },
	{ "olivedrab", 107, 142, 35 },
	{ "orange", 255, 165, 0 },
	{ "orangered", 255, 69, 0 },
	{ "orchid", 218, 112, 214 },
	{ "palegoldenrod", 238, 232, 170 },
	{ "palegreen", 152, 251, 152 },
	{ "paleturquoise", 175, 238, 238 },
	{ "palevioletred", 219, 112, 147 },
	{ "papayawhip", 255, 239, 213 },
	{ "peachpuff", 255, 218, 185 },
	{ "peru", 205, 133, 63 },
	{ "pink", 255, 192, 203 },
	{ "plum", 221, 160, 221 },
	{ "powderblue", 176, 224, 230 },
	{ "purple", 128, 0, 128 },
	{ "red", 255, 0, 0 },
	{ "rosybrown", 188, 143, 143 },
	{ "royalblue", 65, 105, 225 },
	{ "saddlebrown", 139, 69, 19 },
	{ "salmon", 250, 128, 114 },
	{ "sandybrown", 244, 164, 96 },
	{ "seagreen", 46, 139, 87 },
	{ "seashell", 255, 245, 238 },
	{ "sienna", 160, 82, 45 },
	{ "silver", 192, 192, 192 },
	{ "skyblue", 135, 206, 235 },
	{ "slateblue", 106, 90, 205 },
	{ "slategray", 112, 128, 144 },
	{ "slategrey", 112, 128, 144 },
	{ "snow", 255, 250, 250 },
	{ "springgreen", 0, 255, 127 },
	{ "steelblue", 70, 130, 180 },
	{ "tan", 210, 180, 140 },
	{ "teal", 0, 128, 128 },
	{ "thistle", 216, 191, 216 },
	{ "tomato", 255, 99, 71 },
	{ "turquoise", 64, 224, 208 },
	{ "violet", 238, 130, 238 },
	{ "wheat", 245, 222, 179 },
	{ "white", 255, 255, 255 },
	{ "whitesmoke", 245, 245, 245 },
	{ "yellow", 255, 255, 0 },
	{ "yellowgreen", 154, 205, 50 },
};

static int unhex(int chr)
{
	const char *hextable = "0123456789abcdef";
	return strchr(hextable, (chr|32)) - hextable;
}

static int ishex(int chr)
{
	if (chr >= '0' && chr <= '9') return 1;
	if (chr >= 'A' && chr <= 'F') return 1;
	if (chr >= 'a' && chr <= 'f') return 1;
	return 0;
}

void
svg_parse_color(fz_context *ctx, svg_document *doc, const char *str, float *rgb)
{
	int i, l, m, r, cmp;
	size_t n;

	rgb[0] = 0.0f;
	rgb[1] = 0.0f;
	rgb[2] = 0.0f;

	/* Crack hex-coded RGB */

	if (str[0] == '#')
	{
		str ++;

		n = strlen(str);
		if (n == 3 || (n > 3 && !ishex(str[3])))
		{
			rgb[0] = (unhex(str[0]) * 16 + unhex(str[0])) / 255.0f;
			rgb[1] = (unhex(str[1]) * 16 + unhex(str[1])) / 255.0f;
			rgb[2] = (unhex(str[2]) * 16 + unhex(str[2])) / 255.0f;
			return;
		}

		if (n >= 6)
		{
			rgb[0] = (unhex(str[0]) * 16 + unhex(str[1])) / 255.0f;
			rgb[1] = (unhex(str[2]) * 16 + unhex(str[3])) / 255.0f;
			rgb[2] = (unhex(str[4]) * 16 + unhex(str[5])) / 255.0f;
			return;
		}

		return;
	}

	/* rgb(X,Y,Z) -- whitespace allowed around numbers */

	else if (strstr(str, "rgb("))
	{
		int numberlen = 0;
		char numberbuf[50];

		str = str + 4;

		for (i = 0; i < 3; i++)
		{
			while (svg_is_whitespace_or_comma(*str))
				str ++;

			if (svg_is_digit(*str))
			{
				numberlen = 0;
				while (svg_is_digit(*str) && numberlen < (int)sizeof(numberbuf) - 1)
					numberbuf[numberlen++] = *str++;
				numberbuf[numberlen] = 0;

				if (*str == '%')
				{
					str ++;
					rgb[i] = fz_atof(numberbuf) / 100.0f;
				}
				else
				{
					rgb[i] = fz_atof(numberbuf) / 255.0f;
				}
			}
		}

		return;
	}

	/* TODO: parse icc-profile(X,Y,Z,W) syntax */

	/* Search for a pre-defined color */

	else
	{
		char keyword[50], *p;
		fz_strlcpy(keyword, str, sizeof keyword);
		p = keyword;
		while (*p && *p >= 'a' && *p <= 'z')
			++p;
		*p = 0;

		l = 0;
		r = nelem(svg_predefined_colors) - 1;

		while (l <= r)
		{
			m = (l + r) / 2;
			cmp = strcmp(svg_predefined_colors[m].name, keyword);
			if (cmp > 0)
				r = m - 1;
			else if (cmp < 0)
				l = m + 1;
			else
			{
				rgb[0] = svg_predefined_colors[m].red / 255.0f;
				rgb[1] = svg_predefined_colors[m].green / 255.0f;
				rgb[2] = svg_predefined_colors[m].blue / 255.0f;
				return;
			}
		}
	}
}

static int
svg_parse_color_from_style_string(fz_context *ctx, svg_document *doc, const char *p, float color[3])
{
	char buf[100], *e;
	while (*p && svg_is_whitespace(*p))
		++p;
	fz_strlcpy(buf, p, sizeof buf);
	e = strchr(buf, ';');
	if (e)
		*e = 0;
	if (!strcmp(buf, "none"))
		return 0;
	svg_parse_color(ctx, doc, buf, color);
	return 1;
}

void
svg_parse_color_from_style(fz_context *ctx, svg_document *doc, const char *str,
	int *fill_is_set, float fill[3],
	int *stroke_is_set, float stroke[3])
{
	const char *p;

	p = strstr(str, "fill:");
	if (p)
		*fill_is_set = svg_parse_color_from_style_string(ctx, doc, p+5, fill);

	p = strstr(str, "stroke:");
	if (p)
		*stroke_is_set = svg_parse_color_from_style_string(ctx, doc, p+7, stroke);
}







mupdf-1.21.1-source/source/svg/svg-doc.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "svg-imp.h"

typedef struct
{
	fz_page super;
	svg_document *doc;
} svg_page;

static void
svg_drop_document(fz_context *ctx, fz_document *doc_)
{
	svg_document *doc = (svg_document*)doc_;
	fz_drop_tree(ctx, doc->idmap, NULL);
	fz_drop_xml(ctx, doc->xml);
}

static int
svg_count_pages(fz_context *ctx, fz_document *doc_, int chapter)
{
	return 1;
}

static fz_rect
svg_bound_page(fz_context *ctx, fz_page *page_)
{
	svg_page *page = (svg_page*)page_;
	svg_document *doc = page->doc;

	svg_parse_document_bounds(ctx, doc, doc->root);

	return fz_make_rect(0, 0, doc->width, doc->height);
}

static void
svg_run_page(fz_context *ctx, fz_page *page_, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	svg_page *page = (svg_page*)page_;
	svg_document *doc = page->doc;
	svg_run_document(ctx, doc, doc->root, dev, ctm);
}

static void
svg_drop_page(fz_context *ctx, fz_page *page_)
{
	/* nothing */
}

static fz_page *
svg_load_page(fz_context *ctx, fz_document *doc_, int chapter, int number)
{
	svg_document *doc = (svg_document*)doc_;
	svg_page *page;

	if (number != 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find page %d", number);

	page = fz_new_derived_page(ctx, svg_page, doc_);
	page->super.bound_page = svg_bound_page;
	page->super.run_page_contents = svg_run_page;
	page->super.drop_page = svg_drop_page;
	page->doc = doc;

	return (fz_page*)page;
}

static void
svg_build_id_map(fz_context *ctx, svg_document *doc, fz_xml *root)
{
	fz_xml *node;

	char *id_att = fz_xml_att(root, "id");
	if (id_att)
		doc->idmap = fz_tree_insert(ctx, doc->idmap, id_att, root);

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
		svg_build_id_map(ctx, doc, node);
}

static fz_document *
svg_open_document_with_xml(fz_context *ctx, fz_xml_doc *xmldoc, fz_xml *xml, const char *base_uri, fz_archive *zip)
{
	svg_document *doc;

	doc = fz_new_derived_document(ctx, svg_document);
	doc->super.drop_document = svg_drop_document;
	doc->super.count_pages = svg_count_pages;
	doc->super.load_page = svg_load_page;

	doc->idmap = NULL;
	if (base_uri)
		fz_strlcpy(doc->base_uri, base_uri, sizeof doc->base_uri);
	doc->xml = NULL;
	doc->root = xml;
	doc->zip = zip;

	fz_try(ctx)
	{
		if (xmldoc)
			svg_build_id_map(ctx, doc, fz_xml_root(xmldoc));
		else
			svg_build_id_map(ctx, doc, doc->root);
	}
	fz_catch(ctx)
	{
		fz_drop_document(ctx, &doc->super);
		fz_rethrow(ctx);
	}

	return (fz_document*)doc;
}

static fz_document *
svg_open_document_with_buffer(fz_context *ctx, fz_buffer *buf, const char *base_uri, fz_archive *zip)
{
	svg_document *doc;

	doc = fz_new_derived_document(ctx, svg_document);
	doc->super.drop_document = svg_drop_document;
	doc->super.count_pages = svg_count_pages;
	doc->super.load_page = svg_load_page;

	doc->idmap = NULL;
	if (base_uri)
		fz_strlcpy(doc->base_uri, base_uri, sizeof doc->base_uri);
	doc->zip = zip;

	fz_try(ctx)
	{
		doc->xml = fz_parse_xml(ctx, buf, 0);
		doc->root = fz_xml_root(doc->xml);
		svg_build_id_map(ctx, doc, doc->root);
	}
	fz_catch(ctx)
	{
		fz_drop_document(ctx, &doc->super);
		fz_rethrow(ctx);
	}

	return (fz_document*)doc;
}

static fz_document *
svg_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	fz_buffer *buf;
	fz_document *doc = NULL;

	buf = fz_read_all(ctx, file, 0);
	fz_try(ctx)
		doc = svg_open_document_with_buffer(ctx, buf, NULL, NULL);
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return doc;
}

fz_display_list *
fz_new_display_list_from_svg(fz_context *ctx, fz_buffer *buf, const char *base_uri, fz_archive *zip, float *w, float *h)
{
	fz_document *doc;
	fz_display_list *list = NULL;

	doc = svg_open_document_with_buffer(ctx, buf, base_uri, zip);
	fz_try(ctx)
	{
		list = fz_new_display_list_from_page_number(ctx, doc, 0);
		*w = ((svg_document*)doc)->width;
		*h = ((svg_document*)doc)->height;
	}
	fz_always(ctx)
		fz_drop_document(ctx, doc);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return list;
}

fz_display_list *
fz_new_display_list_from_svg_xml(fz_context *ctx, fz_xml_doc *xmldoc, fz_xml *xml, const char *base_uri, fz_archive *zip, float *w, float *h)
{
	fz_document *doc;
	fz_display_list *list = NULL;

	doc = svg_open_document_with_xml(ctx, xmldoc, xml, base_uri, zip);
	fz_try(ctx)
	{
		list = fz_new_display_list_from_page_number(ctx, doc, 0);
		*w = ((svg_document*)doc)->width;
		*h = ((svg_document*)doc)->height;
	}
	fz_always(ctx)
		fz_drop_document(ctx, doc);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return list;
}

fz_image *
fz_new_image_from_svg(fz_context *ctx, fz_buffer *buf, const char *base_uri, fz_archive *zip)
{
	fz_display_list *list;
	fz_image *image = NULL;
	float w, h;

	list = fz_new_display_list_from_svg(ctx, buf, base_uri, zip, &w, &h);
	fz_try(ctx)
		image = fz_new_image_from_display_list(ctx, w, h, list);
	fz_always(ctx)
		fz_drop_display_list(ctx, list);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return image;
}

fz_image *
fz_new_image_from_svg_xml(fz_context *ctx, fz_xml_doc *xmldoc, fz_xml *xml, const char *base_uri, fz_archive *zip)
{
	fz_display_list *list;
	fz_image *image = NULL;
	float w, h;

	list = fz_new_display_list_from_svg_xml(ctx, xmldoc, xml, base_uri, zip, &w, &h);
	fz_try(ctx)
		image = fz_new_image_from_display_list(ctx, w, h, list);
	fz_always(ctx)
		fz_drop_display_list(ctx, list);
	fz_catch(ctx)
		fz_rethrow(ctx);
	return image;
}

static const char *svg_extensions[] =
{
	"svg",
	NULL
};

static const char *svg_mimetypes[] =
{
	"image/svg+xml",
	NULL
};

fz_document_handler svg_document_handler =
{
	NULL,
	NULL,
	svg_open_document_with_stream,
	svg_extensions,
	svg_mimetypes,
	NULL,
	NULL
};







mupdf-1.21.1-source/source/svg/svg-imp.h

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef SOURCE_SVG_IMP_H
#define SOURCE_SVG_IMP_H

typedef struct svg_document_s svg_document;

struct svg_document_s
{
	fz_document super;
	fz_xml_doc *xml;
	fz_xml *root;
	fz_tree *idmap;
	float width;
	float height;
	fz_archive *zip; /* for locating external resources */
	char base_uri[2048];
};

const char *svg_lex_number(float *fp, const char *str);
float svg_parse_number(const char *str, float min, float max, float inherit);
float svg_parse_number_from_style(fz_context *ctx, svg_document *doc, const char *string, const char *name, float number);
int svg_parse_enum_from_style(fz_context *ctx, svg_document *doc, const char *style, const char *att,
	int ecount, const char *etable[], int value);
char *svg_parse_string_from_style(fz_context *ctx, svg_document *doc, const char *style, const char *att,
	char *buf, int buf_size, const char *value);

/*
	Return length/coordinate in points.
*/
float svg_parse_length(const char *str, float percent, float font_size);
float svg_parse_angle(const char *str);

void svg_parse_color_from_style(fz_context *ctx, svg_document *doc, const char *str,
	int *fill_is_set, float fill[3], int *stroke_is_set, float stroke[3]);
void svg_parse_color(fz_context *ctx, svg_document *doc, const char *str, float *rgb);
fz_matrix svg_parse_transform(fz_context *ctx, svg_document *doc, const char *str, fz_matrix transform);

int svg_is_whitespace_or_comma(int c);
int svg_is_whitespace(int c);
int svg_is_alpha(int c);
int svg_is_digit(int c);

void svg_parse_document_bounds(fz_context *ctx, svg_document *doc, fz_xml *root);
void svg_run_document(fz_context *ctx, svg_document *doc, fz_xml *root, fz_device *dev, fz_matrix ctm);

#endif







mupdf-1.21.1-source/source/svg/svg-parse.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "svg-imp.h"

#include <string.h>
#include <math.h>

int svg_is_whitespace_or_comma(int c)
{
	 return (c == 0x20) || (c == 0x9) || (c == 0xD) || (c == 0xA) || (c == ',');
}

int svg_is_whitespace(int c)
{
	return (c == 0x20) || (c == 0x9) || (c == 0xD) || (c == 0xA);
}

int svg_is_alpha(int c)
{
	return (c >= 'A' && c <= 'Z') || (c >= 'a' && c <= 'z');
}

int svg_is_digit(int c)
{
	return (c >= '0' && c <= '9') ||
		(c == 'e') || (c == 'E') ||
		(c == '+') || (c == '-') || (c == '.');
}

const char *
svg_lex_number(float *fp, const char *ss)
{
	const char *s = ss;
	if (*s == '-')
		++s;
	while (*s >= '0' && *s <= '9')
		++s;
	if (*s == '.') {
		++s;
		while (*s >= '0' && *s <= '9')
			++s;
	}
	if (*s == 'e' || *s == 'E') {
		++s;
		if (*s == '+' || *s == '-')
			++s;
		while (*s >= '0' && *s <= '9')
			++s;
	}
	*fp = fz_atof(ss);
	return s;
}

float
svg_parse_number(const char *str, float min, float max, float inherit)
{
	float x;
	if (!strcmp(str, "inherit"))
		return inherit;
	x = fz_atof(str);
	if (x < min) return min;
	if (x > max) return max;
	return x;
}

float
svg_parse_length(const char *str, float percent, float font_size)
{
	char *end;
	float val;

	val = fz_strtof(str, &end);
	if (end == str)
		return 0; /* failed */

	if (!strcmp(end, "px")) return val;

	if (!strcmp(end, "pt")) return val * 1.0f;
	if (!strcmp(end, "pc")) return val * 12.0f;
	if (!strcmp(end, "mm")) return val * 2.83464567f;
	if (!strcmp(end, "cm")) return val * 28.3464567f;
	if (!strcmp(end, "in")) return val * 72.0f;

	if (!strcmp(end, "em")) return val * font_size;
	if (!strcmp(end, "ex")) return val * font_size * 0.5f;

	if (!strcmp(end, "%"))
		return val * percent * 0.01f;

	if (end[0] == 0)
		return val;

	return 0;
}

/* Return angle in degrees */
float
svg_parse_angle(const char *str)
{
	char *end;
	float val;

	val = fz_strtof(str, &end);
	if (end == str)
		return 0; /* failed */

	if (!strcmp(end, "deg"))
		return val;

	if (!strcmp(end, "grad"))
		return val * 0.9f;

	if (!strcmp(end, "rad"))
		return val * FZ_RADIAN;

	return val;
}

/* Coordinate transformations */
fz_matrix
svg_parse_transform(fz_context *ctx, svg_document *doc, const char *str, fz_matrix transform)
{
	char keyword[20];
	int keywordlen;
	float args[6];
	int nargs;

	nargs = 0;
	keywordlen = 0;

	while (*str)
	{
		while (svg_is_whitespace_or_comma(*str))
			str ++;
		if (*str == 0)
			break;

		/*
		 * Parse keyword and opening parenthesis.
		 */

		keywordlen = 0;
		while (svg_is_alpha(*str) && keywordlen < (int)sizeof(keyword) - 1)
			keyword[keywordlen++] = *str++;
		keyword[keywordlen] = 0;

		if (keywordlen == 0)
			fz_throw(ctx, FZ_ERROR_SYNTAX, "expected keyword in transform attribute");

		while (svg_is_whitespace(*str))
			str ++;

		if (*str != '(')
			fz_throw(ctx, FZ_ERROR_SYNTAX, "expected opening parenthesis in transform attribute");
		str ++;

		/*
		 * Parse list of numbers until closing parenthesis
		 */

		nargs = 0;
		while (*str && *str != ')' && nargs < 6)
		{
			while (svg_is_whitespace_or_comma(*str))
				str ++;
			if (svg_is_digit(*str))
				str = svg_lex_number(&args[nargs++], str);
			else
				break;
		}

		if (*str != ')')
			fz_throw(ctx, FZ_ERROR_SYNTAX, "expected closing parenthesis in transform attribute");
		str ++;

		/*
		 * Execute the transform.
		 */

		if (!strcmp(keyword, "matrix"))
		{
			if (nargs != 6)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "wrong number of arguments to matrix(): %d", nargs);
			transform = fz_concat(fz_make_matrix(args[0], args[1], args[2], args[3], args[4], args[5]), transform);
		}

		else if (!strcmp(keyword, "translate"))
		{
			if (nargs == 1)
				transform = fz_concat(fz_translate(args[0], 0), transform);
			else if (nargs == 2)
				transform = fz_concat(fz_translate(args[0], args[1]), transform);
			else
				fz_throw(ctx, FZ_ERROR_SYNTAX, "wrong number of arguments to translate(): %d", nargs);
		}

		else if (!strcmp(keyword, "scale"))
		{
			if (nargs == 1)
				transform = fz_concat(fz_scale(args[0], args[0]), transform);
			else if (nargs == 2)
				transform = fz_concat(fz_scale(args[0], args[1]), transform);
			else
				fz_throw(ctx, FZ_ERROR_SYNTAX, "wrong number of arguments to scale(): %d", nargs);
		}

		else if (!strcmp(keyword, "rotate"))
		{
			if (nargs == 1)
				transform = fz_concat(fz_rotate(args[0]), transform);
			else if (nargs == 3)
			{
				transform = fz_concat(fz_translate(args[1], args[2]), transform);
				transform = fz_concat(fz_rotate(args[0]), transform);
				transform = fz_concat(fz_translate(-args[1], -args[2]), transform);
			}
			else
				fz_throw(ctx, FZ_ERROR_SYNTAX, "wrong number of arguments to rotate(): %d", nargs);
		}

		else if (!strcmp(keyword, "skewX"))
		{
			if (nargs != 1)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "wrong number of arguments to skewX(): %d", nargs);
			transform = fz_concat(fz_make_matrix(1, 0, tanf(args[0] * FZ_DEGREE), 1, 0, 0), transform);
		}

		else if (!strcmp(keyword, "skewY"))
		{
			if (nargs != 1)
				fz_throw(ctx, FZ_ERROR_SYNTAX, "wrong number of arguments to skewY(): %d", nargs);
			transform = fz_concat(fz_make_matrix(1, tanf(args[0] * FZ_DEGREE), 0, 1, 0, 0), transform);
		}

		else
		{
			fz_throw(ctx, FZ_ERROR_SYNTAX, "unknown transform function: %s", keyword);
		}
	}

	return transform;
}

float
svg_parse_number_from_style(fz_context *ctx, svg_document *doc, const char *style, const char *att, float number)
{
	if (style)
	{
		char *end, *p = strstr(style, att);
		if (p)
		{
			size_t n = strlen(att);
			if (p[n] == ':')
			{
				p += n + 1;
				while (*p && svg_is_whitespace(*p))
					++p;
				number = fz_strtof(p, &end);
				if (end[0] == 'i' && end[1] == 'n') return number * 72;
				if (end[0] == 'c' && end[1] == 'm') return number * 7200 / 254;
				if (end[0] == 'm' && end[1] == 'm') return number * 720 / 254;
				if (end[0] == 'p' && end[1] == 'c') return number * 12;
			}
		}
	}
	return number;
}

int
svg_parse_enum_from_style(fz_context *ctx, svg_document *doc, const char *style, const char *att,
	int ecount, const char *etable[], int value)
{
	char buf[100], *end, *p;
	int i;
	if (style)
	{
		p = strstr(style, att);
		if (p)
		{
			size_t n = strlen(att);
			if (p[n] == ':')
			{
				p += n + 1;
				while (*p && svg_is_whitespace(*p))
					++p;
				fz_strlcpy(buf, p, sizeof buf);
				end = strchr(buf, ';');
				if (end)
					*end = 0;
				for (i = 0; i < ecount; ++i)
					if (!strcmp(etable[i], buf))
						return i;
			}
		}
	}
	return value;
}

char *
svg_parse_string_from_style(fz_context *ctx, svg_document *doc, const char *style, const char *att,
	char *buf, int buf_size, const char *value)
{
	char *end, *p, quote;
	if (style)
	{
		p = strstr(style, att);
		if (p)
		{
			size_t n = strlen(att);
			if (p[n] == ':')
			{
				p += n + 1;
				while (*p && svg_is_whitespace(*p))
					++p;
				quote = *p;
				if (quote == '\'' || quote == '"')
				{
					fz_strlcpy(buf, p+1, buf_size);
					end = strchr(buf, quote);
				}
				else
				{
					fz_strlcpy(buf, p, buf_size);
					end = strchr(buf, ';');
				}
				if (end)
					*end = 0;
				return buf;
			}
		}
	}
	fz_strlcpy(buf, value, buf_size);
	return buf;
}







mupdf-1.21.1-source/source/svg/svg-run.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "svg-imp.h"

#include <string.h>
#include <math.h>

/* default page size */
#define DEF_WIDTH 612
#define DEF_HEIGHT 792
#define DEF_FONTSIZE 12

#define MAX_USE_DEPTH 100

typedef struct svg_state
{
	fz_matrix transform;
	fz_stroke_state stroke;
	int use_depth;

	float viewport_w, viewport_h;
	float viewbox_w, viewbox_h, viewbox_size;
	float fontsize;

	float opacity;

	int fill_rule;
	int fill_is_set;
	float fill_color[3];
	float fill_opacity;

	int stroke_is_set;
	float stroke_color[3];
	float stroke_opacity;

	const char *font_family;
	int is_bold;
	int is_italic;
	int text_anchor;
} svg_state;

static void svg_parse_common(fz_context *ctx, svg_document *doc, fz_xml *node, svg_state *state);
static void svg_run_element(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *root, const svg_state *state);

static void svg_fill(fz_context *ctx, fz_device *dev, svg_document *doc, fz_path *path, svg_state *state)
{
	float opacity = state->opacity * state->fill_opacity;
	if (path)
		fz_fill_path(ctx, dev, path, state->fill_rule, state->transform, fz_device_rgb(ctx), state->fill_color, opacity, fz_default_color_params);
}

static void svg_stroke(fz_context *ctx, fz_device *dev, svg_document *doc, fz_path *path, svg_state *state)
{
	float opacity = state->opacity * state->stroke_opacity;
	if (path)
		fz_stroke_path(ctx, dev, path, &state->stroke, state->transform, fz_device_rgb(ctx), state->stroke_color, opacity, fz_default_color_params);
}

static void svg_draw_path(fz_context *ctx, fz_device *dev, svg_document *doc, fz_path *path, svg_state *state)
{
	if (state->fill_is_set)
		svg_fill(ctx, dev, doc, path, state);
	if (state->stroke_is_set)
		svg_stroke(ctx, dev, doc, path, state);
}

/*
	We use the MAGIC number 0.551915 as a bezier subdivision to approximate
	a quarter circle arc. The reasons for this can be found here:
	http://mechanicalexpressions.com/explore/geometric-modeling/circle-spline-approximation.pdf
*/
static const float MAGIC_CIRCLE = 0.551915f;

static void approx_circle(fz_context *ctx, fz_path *path, float cx, float cy, float rx, float ry)
{
	float mx = rx * MAGIC_CIRCLE;
	float my = ry * MAGIC_CIRCLE;
	fz_moveto(ctx, path, cx, cy+ry);
	fz_curveto(ctx, path, cx + mx, cy + ry, cx + rx, cy + my, cx + rx, cy);
	fz_curveto(ctx, path, cx + rx, cy - my, cx + mx, cy - ry, cx, cy - ry);
	fz_curveto(ctx, path, cx - mx, cy - ry, cx - rx, cy - my, cx - rx, cy);
	fz_curveto(ctx, path, cx - rx, cy + my, cx - mx, cy + ry, cx, cy + ry);
	fz_closepath(ctx, path);
}

static void
svg_run_rect(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *node, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;

	char *x_att = fz_xml_att(node, "x");
	char *y_att = fz_xml_att(node, "y");
	char *w_att = fz_xml_att(node, "width");
	char *h_att = fz_xml_att(node, "height");
	char *rx_att = fz_xml_att(node, "rx");
	char *ry_att = fz_xml_att(node, "ry");

	float x = 0;
	float y = 0;
	float w = 0;
	float h = 0;
	float rx = 0;
	float ry = 0;

	fz_path *path;

	svg_parse_common(ctx, doc, node, &local_state);

	if (x_att) x = svg_parse_length(x_att, local_state.viewbox_w, local_state.fontsize);
	if (y_att) y = svg_parse_length(y_att, local_state.viewbox_h, local_state.fontsize);
	if (w_att) w = svg_parse_length(w_att, local_state.viewbox_w, local_state.fontsize);
	if (h_att) h = svg_parse_length(h_att, local_state.viewbox_h, local_state.fontsize);
	if (rx_att) rx = svg_parse_length(rx_att, local_state.viewbox_w, local_state.fontsize);
	if (ry_att) ry = svg_parse_length(ry_att, local_state.viewbox_h, local_state.fontsize);

	if (rx_att && !ry_att)
		ry = rx;
	if (ry_att && !rx_att)
		rx = ry;
	if (rx > w * 0.5f)
		rx = w * 0.5f;
	if (ry > h * 0.5f)
		ry = h * 0.5f;

	if (w <= 0 || h <= 0)
		return;

	path = fz_new_path(ctx);
	fz_try(ctx)
	{
		if (rx == 0 || ry == 0)
		{
			fz_moveto(ctx, path, x, y);
			fz_lineto(ctx, path, x + w, y);
			fz_lineto(ctx, path, x + w, y + h);
			fz_lineto(ctx, path, x, y + h);
		}
		else
		{
			float rxs = rx * MAGIC_CIRCLE;
			float rys = rx * MAGIC_CIRCLE;
			fz_moveto(ctx, path, x + w - rx, y);
			fz_curveto(ctx, path, x + w - rxs, y, x + w, y + rys, x + w, y + ry);
			fz_lineto(ctx, path, x + w, y + h - ry);
			fz_curveto(ctx, path, x + w, y + h - rys, x + w - rxs, y + h, x + w - rx, y + h);
			fz_lineto(ctx, path, x + rx, y + h);
			fz_curveto(ctx, path, x + rxs, y + h, x, y + h - rys, x, y + h - rx);
			fz_lineto(ctx, path, x, y + rx);
			fz_curveto(ctx, path, x, y + rxs, x + rxs, y, x + rx, y);
		}
		fz_closepath(ctx, path);

		svg_draw_path(ctx, dev, doc, path, &local_state);
	}
	fz_always(ctx)
		fz_drop_path(ctx, path);
	fz_catch(ctx)
		fz_rethrow(ctx);

}

static void
svg_run_circle(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *node, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;

	char *cx_att = fz_xml_att(node, "cx");
	char *cy_att = fz_xml_att(node, "cy");
	char *r_att = fz_xml_att(node, "r");

	float cx = 0;
	float cy = 0;
	float r = 0;
	fz_path *path;

	svg_parse_common(ctx, doc, node, &local_state);

	if (cx_att) cx = svg_parse_length(cx_att, local_state.viewbox_w, local_state.fontsize);
	if (cy_att) cy = svg_parse_length(cy_att, local_state.viewbox_h, local_state.fontsize);
	if (r_att) r = svg_parse_length(r_att, local_state.viewbox_size, 12);

	if (r <= 0)
		return;

	path = fz_new_path(ctx);
	fz_try(ctx)
	{
		approx_circle(ctx, path, cx, cy, r, r);
		svg_draw_path(ctx, dev, doc, path, &local_state);
	}
	fz_always(ctx)
		fz_drop_path(ctx, path);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
svg_run_ellipse(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *node, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;

	char *cx_att = fz_xml_att(node, "cx");
	char *cy_att = fz_xml_att(node, "cy");
	char *rx_att = fz_xml_att(node, "rx");
	char *ry_att = fz_xml_att(node, "ry");

	float cx = 0;
	float cy = 0;
	float rx = 0;
	float ry = 0;

	fz_path *path;

	svg_parse_common(ctx, doc, node, &local_state);

	if (cx_att) cx = svg_parse_length(cx_att, local_state.viewbox_w, local_state.fontsize);
	if (cy_att) cy = svg_parse_length(cy_att, local_state.viewbox_h, local_state.fontsize);
	if (rx_att) rx = svg_parse_length(rx_att, local_state.viewbox_w, local_state.fontsize);
	if (ry_att) ry = svg_parse_length(ry_att, local_state.viewbox_h, local_state.fontsize);

	if (rx <= 0 || ry <= 0)
		return;

	path = fz_new_path(ctx);
	fz_try(ctx)
	{
		approx_circle(ctx, path, cx, cy, rx, ry);
		svg_draw_path(ctx, dev, doc, path, &local_state);
	}
	fz_always(ctx)
		fz_drop_path(ctx, path);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
svg_run_line(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *node, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;

	char *x1_att = fz_xml_att(node, "x1");
	char *y1_att = fz_xml_att(node, "y1");
	char *x2_att = fz_xml_att(node, "x2");
	char *y2_att = fz_xml_att(node, "y2");

	float x1 = 0;
	float y1 = 0;
	float x2 = 0;
	float y2 = 0;

	svg_parse_common(ctx, doc, node, &local_state);

	if (x1_att) x1 = svg_parse_length(x1_att, local_state.viewbox_w, local_state.fontsize);
	if (y1_att) y1 = svg_parse_length(y1_att, local_state.viewbox_h, local_state.fontsize);
	if (x2_att) x2 = svg_parse_length(x2_att, local_state.viewbox_w, local_state.fontsize);
	if (y2_att) y2 = svg_parse_length(y2_att, local_state.viewbox_h, local_state.fontsize);

	if (local_state.stroke_is_set)
	{
		fz_path *path = fz_new_path(ctx);
		fz_try(ctx)
		{
			fz_moveto(ctx, path, x1, y1);
			fz_lineto(ctx, path, x2, y2);
			svg_stroke(ctx, dev, doc, path, &local_state);
		}
		fz_always(ctx)
			fz_drop_path(ctx, path);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
}

static fz_path *
svg_parse_polygon_imp(fz_context *ctx, svg_document *doc, fz_xml *node, int doclose)
{
	fz_path *path;

	const char *str = fz_xml_att(node, "points");
	float number;
	float args[2];
	int nargs;
	int isfirst;

	if (!str)
		return NULL;

	isfirst = 1;
	nargs = 0;

	path = fz_new_path(ctx);
	fz_try(ctx)
	{
		while (*str)
		{
			while (svg_is_whitespace_or_comma(*str))
				str ++;

			if (svg_is_digit(*str))
			{
				str = svg_lex_number(&number, str);
				args[nargs++] = number;
			}

			if (nargs == 2)
			{
				if (isfirst)
				{
					fz_moveto(ctx, path, args[0], args[1]);
					isfirst = 0;
				}
				else
				{
					fz_lineto(ctx, path, args[0], args[1]);
				}
				nargs = 0;
			}
		}
	}
	fz_catch(ctx)
	{
		fz_drop_path(ctx, path);
		fz_rethrow(ctx);
	}

	return path;
}

static void
svg_run_polyline(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *node, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;

	svg_parse_common(ctx, doc, node, &local_state);

	if (local_state.stroke_is_set)
	{
		fz_path *path = svg_parse_polygon_imp(ctx, doc, node, 0);
		fz_try(ctx)
			svg_stroke(ctx, dev, doc, path, &local_state);
		fz_always(ctx)
			fz_drop_path(ctx, path);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
}

static void
svg_run_polygon(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *node, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;
	fz_path *path;

	svg_parse_common(ctx, doc, node, &local_state);

	path = svg_parse_polygon_imp(ctx, doc, node, 1);
	fz_try(ctx)
		svg_draw_path(ctx, dev, doc, path, &local_state);
	fz_always(ctx)
		fz_drop_path(ctx, path);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
svg_add_arc_segment(fz_context *ctx, fz_path *path, fz_matrix mtx, float th0, float th1, int iscw)
{
	float t, d;
	fz_point p;

	while (th1 < th0)
		th1 += FZ_PI * 2;

	d = FZ_PI / 180; /* 1-degree precision */

	if (iscw)
	{
		for (t = th0 + d; t < th1 - d/2; t += d)
		{
			p = fz_transform_point_xy(cosf(t), sinf(t), mtx);
			fz_lineto(ctx, path, p.x, p.y);
		}
	}
	else
	{
		th0 += FZ_PI * 2;
		for (t = th0 - d; t > th1 + d/2; t -= d)
		{
			p = fz_transform_point_xy(cosf(t), sinf(t), mtx);
			fz_lineto(ctx, path, p.x, p.y);
		}
	}
}

static float
angle_between(const fz_point u, const fz_point v)
{
	float det = u.x * v.y - u.y * v.x;
	float sign = (det < 0 ? -1 : 1);
	float magu = u.x * u.x + u.y * u.y;
	float magv = v.x * v.x + v.y * v.y;
	float udotv = u.x * v.x + u.y * v.y;
	float t = udotv / (magu * magv);
	/* guard against rounding errors when near |1| (where acos will return NaN) */
	if (t < -1) t = -1;
	if (t > 1) t = 1;
	return sign * acosf(t);
}

static void
svg_add_arc(fz_context *ctx, fz_path *path,
	float size_x, float size_y, float rotation_angle,
	int is_large_arc, int is_clockwise,
	float point_x, float point_y)
{
	fz_matrix rotmat, revmat;
	fz_matrix mtx;
	fz_point pt;
	float rx, ry;
	float x1, y1, x2, y2;
	float x1t, y1t;
	float cxt, cyt, cx, cy;
	float t1, t2, t3;
	float sign;
	float th1, dth;

	pt = fz_currentpoint(ctx, path);
	x1 = pt.x;
	y1 = pt.y;
	x2 = point_x;
	y2 = point_y;
	rx = size_x;
	ry = size_y;

	if (is_clockwise != is_large_arc)
		sign = 1;
	else
		sign = -1;

	rotmat = fz_rotate(rotation_angle);
	revmat = fz_rotate(-rotation_angle);

	/* http://www.w3.org/TR/SVG11/implnote.html#ArcImplementationNotes */
	/* Conversion from endpoint to center parameterization */

	/* F.6.6.1 -- ensure radii are positive and non-zero */
	rx = fabsf(rx);
	ry = fabsf(ry);
	if (rx < 0.001f || ry < 0.001f || (x1 == x2 && y1 == y2))
	{
		fz_lineto(ctx, path, x2, y2);
		return;
	}

	/* F.6.5.1 */
	pt.x = (x1 - x2) / 2;
	pt.y = (y1 - y2) / 2;
	pt = fz_transform_vector(pt, revmat);
	x1t = pt.x;
	y1t = pt.y;

	/* F.6.6.2 -- ensure radii are large enough */
	t1 = (x1t * x1t) / (rx * rx) + (y1t * y1t) / (ry * ry);
	if (t1 > 1)
	{
		rx = rx * sqrtf(t1);
		ry = ry * sqrtf(t1);
	}

	/* F.6.5.2 */
	t1 = (rx * rx * ry * ry) - (rx * rx * y1t * y1t) - (ry * ry * x1t * x1t);
	t2 = (rx * rx * y1t * y1t) + (ry * ry * x1t * x1t);
	t3 = t1 / t2;
	/* guard against rounding errors; sqrt of negative numbers is bad for your health */
	if (t3 < 0) t3 = 0;
	t3 = sqrtf(t3);

	cxt = sign * t3 * (rx * y1t) / ry;
	cyt = sign * t3 * -(ry * x1t) / rx;

	/* F.6.5.3 */
	pt.x = cxt;
	pt.y = cyt;
	pt = fz_transform_vector(pt, rotmat);
	cx = pt.x + (x1 + x2) / 2;
	cy = pt.y + (y1 + y2) / 2;

	/* F.6.5.4 */
	{
		fz_point coord1, coord2, coord3, coord4;
		coord1.x = 1;
		coord1.y = 0;
		coord2.x = (x1t - cxt) / rx;
		coord2.y = (y1t - cyt) / ry;
		coord3.x = (x1t - cxt) / rx;
		coord3.y = (y1t - cyt) / ry;
		coord4.x = (-x1t - cxt) / rx;
		coord4.y = (-y1t - cyt) / ry;
		th1 = angle_between(coord1, coord2);
		dth = angle_between(coord3, coord4);
		if (dth < 0 && !is_clockwise)
			dth += ((FZ_PI / 180) * 360);
		if (dth > 0 && is_clockwise)
			dth -= ((FZ_PI / 180) * 360);
	}

	mtx = fz_pre_scale(fz_pre_rotate(fz_translate(cx, cy), rotation_angle), rx, ry);
	svg_add_arc_segment(ctx, path, mtx, th1, th1 + dth, is_clockwise);

	fz_lineto(ctx, path, point_x, point_y);
}

static void
svg_parse_path_data(fz_context *ctx, fz_path *path, const char *str)
{
	fz_point p;
	float x1, y1, x2, y2;

	int cmd;
	float number;
	float args[7];
	int nargs;

	/* saved control point for smooth curves */
	int reset_smooth = 1;
	float smooth_x = 0.0f;
	float smooth_y = 0.0f;

	cmd = 0;
	nargs = 0;

	fz_moveto(ctx, path, 0.0f, 0.0f); /* for the case of opening 'm' */

	while (*str)
	{
		while (svg_is_whitespace_or_comma(*str))
			str ++;

		/* arcto flag arguments are 1-character 0 or 1 */
		if ((cmd == 'a' || cmd == 'A') && (nargs == 3 || nargs == 4) && (*str == '0' || *str == '1'))
		{
			args[nargs++] = *str++ - '0';
		}
		else if (svg_is_digit(*str))
		{
			str = svg_lex_number(&number, str);
			if (nargs == nelem(args))
			{
				fz_warn(ctx, "stack overflow in path data");
				return;
			}
			args[nargs++] = number;
		}
		else if (svg_is_alpha(*str))
		{
			if (nargs != 0)
			{
				fz_warn(ctx, "syntax error in path data (wrong number of parameters to '%c')", cmd);
				return;
			}
			cmd = *str++;
		}
		else if (*str == 0)
		{
			return;
		}
		else
		{
			fz_warn(ctx, "syntax error in path data: '%c'", *str);
			return;
		}

		if (reset_smooth)
		{
			smooth_x = 0.0f;
			smooth_y = 0.0f;
		}

		reset_smooth = 1;

		switch (cmd)
		{
		case 'M':
			if (nargs == 2)
			{
				fz_moveto(ctx, path, args[0], args[1]);
				nargs = 0;
				cmd = 'L'; /* implicit lineto after */
			}
			break;

		case 'm':
			if (nargs == 2)
			{
				p = fz_currentpoint(ctx, path);
				fz_moveto(ctx, path, p.x + args[0], p.y + args[1]);
				nargs = 0;
				cmd = 'l'; /* implicit lineto after */
			}
			break;

		case 'Z':
		case 'z':
			if (nargs == 0)
			{
				fz_closepath(ctx, path);
			}
			break;

		case 'L':
			if (nargs == 2)
			{
				fz_lineto(ctx, path, args[0], args[1]);
				nargs = 0;
			}
			break;

		case 'l':
			if (nargs == 2)
			{
				p = fz_currentpoint(ctx, path);
				fz_lineto(ctx, path, p.x + args[0], p.y + args[1]);
				nargs = 0;
			}
			break;

		case 'H':
			if (nargs == 1)
			{
				p = fz_currentpoint(ctx, path);
				fz_lineto(ctx, path, args[0], p.y);
				nargs = 0;
			}
			break;

		case 'h':
			if (nargs == 1)
			{
				p = fz_currentpoint(ctx, path);
				fz_lineto(ctx, path, p.x + args[0], p.y);
				nargs = 0;
			}
			break;

		case 'V':
			if (nargs == 1)
			{
				p = fz_currentpoint(ctx, path);
				fz_lineto(ctx, path, p.x, args[0]);
				nargs = 0;
			}
			break;

		case 'v':
			if (nargs == 1)
			{
				p = fz_currentpoint(ctx, path);
				fz_lineto(ctx, path, p.x, p.y + args[0]);
				nargs = 0;
			}
			break;

		case 'C':
			reset_smooth = 0;
			if (nargs == 6)
			{
				fz_curveto(ctx, path, args[0], args[1], args[2], args[3], args[4], args[5]);
				smooth_x = args[4] - args[2];
				smooth_y = args[5] - args[3];
				nargs = 0;
			}
			break;

		case 'c':
			reset_smooth = 0;
			if (nargs == 6)
			{
				p = fz_currentpoint(ctx, path);
				fz_curveto(ctx, path,
					p.x + args[0], p.y + args[1],
					p.x + args[2], p.y + args[3],
					p.x + args[4], p.y + args[5]);
				smooth_x = args[4] - args[2];
				smooth_y = args[5] - args[3];
				nargs = 0;
			}
			break;

		case 'S':
			reset_smooth = 0;
			if (nargs == 4)
			{
				p = fz_currentpoint(ctx, path);
				fz_curveto(ctx, path,
					p.x + smooth_x, p.y + smooth_y,
					args[0], args[1],
					args[2], args[3]);
				smooth_x = args[2] - args[0];
				smooth_y = args[3] - args[1];
				nargs = 0;
			}
			break;

		case 's':
			reset_smooth = 0;
			if (nargs == 4)
			{
				p = fz_currentpoint(ctx, path);
				fz_curveto(ctx, path,
					p.x + smooth_x, p.y + smooth_y,
					p.x + args[0], p.y + args[1],
					p.x + args[2], p.y + args[3]);
				smooth_x = args[2] - args[0];
				smooth_y = args[3] - args[1];
				nargs = 0;
			}
			break;

		case 'Q':
			reset_smooth = 0;
			if (nargs == 4)
			{
				p = fz_currentpoint(ctx, path);
				x1 = args[0];
				y1 = args[1];
				x2 = args[2];
				y2 = args[3];
				fz_curveto(ctx, path,
					(p.x + 2 * x1) / 3, (p.y + 2 * y1) / 3,
					(x2 + 2 * x1) / 3, (y2 + 2 * y1) / 3,
					x2, y2);
				smooth_x = x2 - x1;
				smooth_y = y2 - y1;
				nargs = 0;
			}
			break;

		case 'q':
			reset_smooth = 0;
			if (nargs == 4)
			{
				p = fz_currentpoint(ctx, path);
				x1 = args[0] + p.x;
				y1 = args[1] + p.y;
				x2 = args[2] + p.x;
				y2 = args[3] + p.y;
				fz_curveto(ctx, path,
					(p.x + 2 * x1) / 3, (p.y + 2 * y1) / 3,
					(x2 + 2 * x1) / 3, (y2 + 2 * y1) / 3,
					x2, y2);
				smooth_x = x2 - x1;
				smooth_y = y2 - y1;
				nargs = 0;
			}
			break;

		case 'T':
			reset_smooth = 0;
			if (nargs == 2)
			{
				p = fz_currentpoint(ctx, path);
				x1 = p.x + smooth_x;
				y1 = p.y + smooth_y;
				x2 = args[0];
				y2 = args[1];
				fz_curveto(ctx, path,
					(p.x + 2 * x1) / 3, (p.y + 2 * y1) / 3,
					(x2 + 2 * x1) / 3, (y2 + 2 * y1) / 3,
					x2, y2);
				smooth_x = x2 - x1;
				smooth_y = y2 - y1;
				nargs = 0;
			}
			break;

		case 't':
			reset_smooth = 0;
			if (nargs == 2)
			{
				p = fz_currentpoint(ctx, path);
				x1 = p.x + smooth_x;
				y1 = p.y + smooth_y;
				x2 = args[0] + p.x;
				y2 = args[1] + p.y;
				fz_curveto(ctx, path,
					(p.x + 2 * x1) / 3, (p.y + 2 * y1) / 3,
					(x2 + 2 * x1) / 3, (y2 + 2 * y1) / 3,
					x2, y2);
				smooth_x = x2 - x1;
				smooth_y = y2 - y1;
				nargs = 0;
			}
			break;

		case 'A':
			if (nargs == 7)
			{
				svg_add_arc(ctx, path, args[0], args[1], args[2], args[3], args[4], args[5], args[6]);
				nargs = 0;
			}
			break;
		case 'a':
			if (nargs == 7)
			{
				p = fz_currentpoint(ctx, path);
				svg_add_arc(ctx, path, args[0], args[1], args[2], args[3], args[4], args[5] + p.x, args[6] + p.y);
				nargs = 0;
			}
			break;

		case 0:
			if (nargs != 0)
			{
				fz_warn(ctx, "path data must begin with a command");
				return;
			}
			break;

		default:
			fz_warn(ctx, "unrecognized command in path data: '%c'", cmd);
			return;
		}
	}
}

static void
svg_run_path(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *node, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;

	const char *d_att = fz_xml_att(node, "d");
	/* unused: char *path_length_att = fz_xml_att(node, "pathLength"); */

	svg_parse_common(ctx, doc, node, &local_state);

	if (d_att)
	{
		fz_path *path = fz_new_path(ctx);
		fz_try(ctx)
		{
			svg_parse_path_data(ctx, path, d_att);
			svg_draw_path(ctx, dev, doc, path, &local_state);
		}
		fz_always(ctx)
			fz_drop_path(ctx, path);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
}

/* svg, symbol, image, foreignObject establish new viewports */
static void
svg_parse_viewport(fz_context *ctx, svg_document *doc, fz_xml *node, svg_state *state)
{
	char *w_att = fz_xml_att(node, "width");
	char *h_att = fz_xml_att(node, "height");

	if (w_att)
		state->viewport_w = svg_parse_length(w_att, state->viewbox_w, state->fontsize);
	if (h_att)
		state->viewport_h = svg_parse_length(h_att, state->viewbox_h, state->fontsize);

}

static void
svg_lex_viewbox(const char *s, float *x, float *y, float *w, float *h)
{
	while (svg_is_whitespace_or_comma(*s)) ++s;
	if (svg_is_digit(*s)) s = svg_lex_number(x, s);
	while (svg_is_whitespace_or_comma(*s)) ++s;
	if (svg_is_digit(*s)) s = svg_lex_number(y, s);
	while (svg_is_whitespace_or_comma(*s)) ++s;
	if (svg_is_digit(*s)) s = svg_lex_number(w, s);
	while (svg_is_whitespace_or_comma(*s)) ++s;
	if (svg_is_digit(*s)) s = svg_lex_number(h, s);
}

static int
svg_parse_preserve_aspect_ratio(const char *att, int *x, int *y)
{
	*x = *y = 1;
	if (strstr(att, "none")) return 0;
	if (strstr(att, "xMin")) *x = 0;
	if (strstr(att, "xMid")) *x = 1;
	if (strstr(att, "xMax")) *x = 2;
	if (strstr(att, "YMin")) *y = 0;
	if (strstr(att, "YMid")) *y = 1;
	if (strstr(att, "YMax")) *y = 2;
	return 1;
}

/* svg, symbol, image, foreignObject plus marker, pattern, view can use viewBox to set the transform */
static void
svg_parse_viewbox(fz_context *ctx, svg_document *doc, fz_xml *node, svg_state *state)
{
	char *viewbox_att = fz_xml_att(node, "viewBox");
	char *preserve_att = fz_xml_att(node, "preserveAspectRatio");
	if (viewbox_att)
	{
		/* scale and translate to fit [minx miny minx+w miny+h] to [0 0 viewport.w viewport.h] */
		float min_x, min_y, box_w, box_h, sx, sy;
		int align_x=1, align_y=1, preserve=1;
		float pad_x=0, pad_y=0;

		svg_lex_viewbox(viewbox_att, &min_x, &min_y, &box_w, &box_h);
		sx = state->viewport_w / box_w;
		sy = state->viewport_h / box_h;

		if (preserve_att)
			preserve = svg_parse_preserve_aspect_ratio(preserve_att, &align_x, &align_y);
		if (preserve)
		{
			sx = sy = fz_min(sx, sy);
			if (align_x == 1) pad_x = (box_w * sx - state->viewport_w) / 2;
			if (align_x == 2) pad_x = (box_w * sx - state->viewport_w);
			if (align_y == 1) pad_y = (box_h * sy - state->viewport_h) / 2;
			if (align_y == 2) pad_y = (box_h * sy - state->viewport_h);
			state->transform = fz_concat(fz_translate(-pad_x, -pad_y), state->transform);
		}
		state->transform = fz_concat(fz_scale(sx, sy), state->transform);
		state->transform = fz_concat(fz_translate(-min_x, -min_y), state->transform);
		state->viewbox_w = box_w;
		state->viewbox_h = box_h;
		state->viewbox_size = sqrtf(box_w*box_w + box_h*box_h) / sqrtf(2);
	}
}

static const char *linecap_table[] = { "butt", "round", "square" };
static const char *linejoin_table[] = { "miter", "round", "bevel" };

/* parse transform and presentation attributes */
static void
svg_parse_common(fz_context *ctx, svg_document *doc, fz_xml *node, svg_state *state)
{
	fz_stroke_state *stroke = &state->stroke;

	char *transform_att = fz_xml_att(node, "transform");

	char *font_size_att = fz_xml_att(node, "font-size");

	char *style_att = fz_xml_att(node, "style");

	// TODO: clip, clip-path, clip-rule

	char *opacity_att = fz_xml_att(node, "opacity");

	char *fill_att = fz_xml_att(node, "fill");
	char *fill_rule_att = fz_xml_att(node, "fill-rule");
	char *fill_opacity_att = fz_xml_att(node, "fill-opacity");

	char *stroke_att = fz_xml_att(node, "stroke");
	char *stroke_opacity_att = fz_xml_att(node, "stroke-opacity");
	char *stroke_width_att = fz_xml_att(node, "stroke-width");
	char *stroke_linecap_att = fz_xml_att(node, "stroke-linecap");
	char *stroke_linejoin_att = fz_xml_att(node, "stroke-linejoin");
	char *stroke_miterlimit_att = fz_xml_att(node, "stroke-miterlimit");
	// TODO: stroke-dasharray, stroke-dashoffset

	// TODO: marker, marker-start, marker-mid, marker-end

	// TODO: overflow
	// TODO: mask

	/* Dirty hack scans of CSS style */
	if (style_att)
	{
		svg_parse_color_from_style(ctx, doc, style_att,
			&state->fill_is_set, state->fill_color,
			&state->stroke_is_set, state->stroke_color);
	}

	if (transform_att)
	{
		state->transform = svg_parse_transform(ctx, doc, transform_att, state->transform);
	}

	if (font_size_att)
	{
		state->fontsize = svg_parse_length(font_size_att, state->fontsize, state->fontsize);
	}
	else
	{
		state->fontsize = svg_parse_number_from_style(ctx, doc, style_att, "font-size", state->fontsize);
	}

	if (opacity_att)
	{
		state->opacity = svg_parse_number(opacity_att, 0, 1, state->opacity);
	}

	if (fill_att)
	{
		if (!strcmp(fill_att, "none"))
		{
			state->fill_is_set = 0;
		}
		else
		{
			state->fill_is_set = 1;
			svg_parse_color(ctx, doc, fill_att, state->fill_color);
		}
	}

	if (fill_opacity_att)
		state->fill_opacity = svg_parse_number(fill_opacity_att, 0, 1, state->fill_opacity);

	if (fill_rule_att)
	{
		if (!strcmp(fill_rule_att, "nonzero"))
			state->fill_rule = 0;
		if (!strcmp(fill_rule_att, "evenodd"))
			state->fill_rule = 1;
	}

	if (stroke_att)
	{
		if (!strcmp(stroke_att, "none"))
		{
			state->stroke_is_set = 0;
		}
		else
		{
			state->stroke_is_set = 1;
			svg_parse_color(ctx, doc, stroke_att, state->stroke_color);
		}
	}

	if (stroke_opacity_att)
		state->stroke_opacity = svg_parse_number(stroke_opacity_att, 0, 1, state->stroke_opacity);

	if (stroke_width_att)
	{
		if (!strcmp(stroke_width_att, "inherit"))
			;
		else
			stroke->linewidth = svg_parse_length(stroke_width_att, state->viewbox_size, state->fontsize);
	}
	else
	{
		stroke->linewidth = svg_parse_number_from_style(ctx, doc, style_att, "stroke-width", state->stroke.linewidth);
	}

	if (stroke_linecap_att)
	{
		if (!strcmp(stroke_linecap_att, "butt"))
			stroke->start_cap = FZ_LINECAP_BUTT;
		if (!strcmp(stroke_linecap_att, "round"))
			stroke->start_cap = FZ_LINECAP_ROUND;
		if (!strcmp(stroke_linecap_att, "square"))
			stroke->start_cap = FZ_LINECAP_SQUARE;
	}
	else
	{
		stroke->start_cap = svg_parse_enum_from_style(ctx, doc, style_att, "stroke-linecap",
			nelem(linecap_table), linecap_table, FZ_LINECAP_BUTT);
	}

	stroke->dash_cap = stroke->start_cap;
	stroke->end_cap = stroke->start_cap;

	if (stroke_linejoin_att)
	{
		if (!strcmp(stroke_linejoin_att, "miter"))
			stroke->linejoin = FZ_LINEJOIN_MITER;
		if (!strcmp(stroke_linejoin_att, "round"))
			stroke->linejoin = FZ_LINEJOIN_ROUND;
		if (!strcmp(stroke_linejoin_att, "bevel"))
			stroke->linejoin = FZ_LINEJOIN_BEVEL;
	}
	else
	{
		stroke->linejoin = svg_parse_enum_from_style(ctx, doc, style_att, "stroke-linejoin",
			nelem(linejoin_table), linejoin_table, FZ_LINEJOIN_MITER);
	}

	if (stroke_miterlimit_att)
	{
		if (!strcmp(stroke_miterlimit_att, "inherit"))
			;
		else
			stroke->miterlimit = svg_parse_length(stroke_miterlimit_att, state->viewbox_size, state->fontsize);
	}
	else
	{
		stroke->miterlimit = svg_parse_number_from_style(ctx, doc, style_att, "stroke-miterlimit", state->stroke.miterlimit);
	}
}

static void
svg_parse_font_attributes(fz_context *ctx, svg_document *doc, fz_xml *node, svg_state *state, char *buf, int buf_size)
{
	char *style_att = fz_xml_att(node, "style");
	char *font_family_att = fz_xml_att(node, "font-family");
	char *font_weight_att = fz_xml_att(node, "font-weight");
	char *font_style_att = fz_xml_att(node, "font-style");
	char *text_anchor_att = fz_xml_att(node, "text-anchor");

	if (font_family_att)
		fz_strlcpy(buf, font_family_att, buf_size);
	else
		svg_parse_string_from_style(ctx, doc, style_att, "font-family", buf, buf_size, state->font_family);
	state->font_family = buf;

	if (font_weight_att)
	{
		state->is_bold = atoi(font_weight_att) > 400;
		if (!strcmp(font_weight_att, "bold")) state->is_bold = 1;
		if (!strcmp(font_weight_att, "bolder")) state->is_bold = 1;
	}
	else
	{
		static const char *is_bold_table[] = {
			"normal", "100", "200", "300", "400", "bold", "bolder", "500", "600", "700", "800", "900"
		};
		state->is_bold = svg_parse_enum_from_style(ctx, doc, style_att, "font-weight",
			nelem(is_bold_table), is_bold_table, state->is_bold ? 5 : 0) >= 5;
	}

	if (font_style_att)
	{
		state->is_italic = 0;
		if (!strcmp(font_style_att, "italic")) state->is_italic = 1;
		if (!strcmp(font_style_att, "oblique")) state->is_italic = 1;
	}
	else
	{
		static const char *is_italic_table[] = {
			"normal", "italic", "oblique"
		};
		state->is_italic = svg_parse_enum_from_style(ctx, doc, style_att, "font-style",
			nelem(is_italic_table), is_italic_table, state->is_italic) >= 1;
	}

	if (text_anchor_att)
	{
		state->text_anchor = 0;
		if (!strcmp(text_anchor_att, "middle")) state->text_anchor = 1;
		if (!strcmp(text_anchor_att, "end")) state->text_anchor = 2;
	}
	else
	{
		static const char *text_anchor_table[] = {
			"start", "middle", "end"
		};
		state->text_anchor = svg_parse_enum_from_style(ctx, doc, style_att, "text-anchor",
			nelem(text_anchor_table), text_anchor_table, state->text_anchor);
	}
}

static void
svg_run_svg(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *root, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;
	fz_xml *node;

	char *w_att = fz_xml_att(root, "width");
	char *h_att = fz_xml_att(root, "height");
	char *viewbox_att = fz_xml_att(root, "viewBox");

	/* get default viewport from viewBox if width and/or height is missing */
	if (viewbox_att && (!w_att || !h_att))
	{
		float x, y;
		svg_lex_viewbox(viewbox_att, &x, &y, &local_state.viewbox_w, &local_state.viewbox_h);
		if (!w_att) local_state.viewport_w = local_state.viewbox_w;
		if (!h_att) local_state.viewport_h = local_state.viewbox_h;
	}

	svg_parse_viewport(ctx, doc, root, &local_state);
	svg_parse_viewbox(ctx, doc, root, &local_state);
	svg_parse_common(ctx, doc, root, &local_state);

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
		svg_run_element(ctx, dev, doc, node, &local_state);
}

static void
svg_run_g(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *root, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;
	fz_xml *node;

	svg_parse_common(ctx, doc, root, &local_state);

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
		svg_run_element(ctx, dev, doc, node, &local_state);
}

static void
svg_run_use_symbol(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *use, fz_xml *symbol, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;
	fz_xml *node;

	svg_parse_viewport(ctx, doc, use, &local_state);
	svg_parse_viewbox(ctx, doc, use, &local_state);

	for (node = fz_xml_down(symbol); node; node = fz_xml_next(node))
		svg_run_element(ctx, dev, doc, node, &local_state);
}

static void
svg_run_use(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *root, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;

	char *href_att = fz_xml_att_alt(root, "xlink:href", "href");
	char *x_att = fz_xml_att(root, "x");
	char *y_att = fz_xml_att(root, "y");

	float x = 0;
	float y = 0;

	if (++local_state.use_depth > MAX_USE_DEPTH)
	{
		fz_warn(ctx, "svg: too much recursion");
		return;
	}

	svg_parse_common(ctx, doc, root, &local_state);
	if (x_att) x = svg_parse_length(x_att, local_state.viewbox_w, local_state.fontsize);
	if (y_att) y = svg_parse_length(y_att, local_state.viewbox_h, local_state.fontsize);

	local_state.transform = fz_concat(fz_translate(x, y), local_state.transform);

	if (href_att && href_att[0] == '#')
	{
		fz_xml *linked = fz_tree_lookup(ctx, doc->idmap, href_att + 1);
		if (linked)
		{
			if (fz_xml_is_tag(linked, "symbol"))
				svg_run_use_symbol(ctx, dev, doc, root, linked, &local_state);
			else
				svg_run_element(ctx, dev, doc, linked, &local_state);
			return;
		}
	}

	fz_warn(ctx, "svg: cannot find linked symbol");
}

static void
svg_run_image(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *root, const svg_state *inherit_state)
{
	svg_state local_state = *inherit_state;
	float x=0, y=0, w=0, h=0;
	const char *data;

	static const char *jpeg_uri = "data:image/jpeg;base64,";
	static const char *png_uri = "data:image/png;base64,";

	char *href_att = fz_xml_att_alt(root, "xlink:href", "href");
	char *x_att = fz_xml_att(root, "x");
	char *y_att = fz_xml_att(root, "y");
	char *w_att = fz_xml_att(root, "width");
	char *h_att = fz_xml_att(root, "height");

	svg_parse_common(ctx, doc, root, &local_state);
	if (x_att) x = svg_parse_length(x_att, local_state.viewbox_w, local_state.fontsize);
	if (y_att) y = svg_parse_length(y_att, local_state.viewbox_h, local_state.fontsize);
	if (w_att) w = svg_parse_length(w_att, local_state.viewbox_w, local_state.fontsize);
	if (h_att) h = svg_parse_length(h_att, local_state.viewbox_h, local_state.fontsize);

	if (w <= 0 || h <= 0)
		return;

	if (!href_att)
		return;

	local_state.transform = fz_concat(fz_translate(x, y), local_state.transform);
	local_state.transform = fz_concat(fz_scale(w, h), local_state.transform);

	if (!strncmp(href_att, jpeg_uri, strlen(jpeg_uri)))
		data = href_att + strlen(jpeg_uri);
	else if (!strncmp(href_att, png_uri, strlen(png_uri)))
		data = href_att + strlen(png_uri);
	else
		data = NULL;
	if (data)
	{
		fz_image *img = NULL;
		fz_buffer *buf;

		fz_var(img);

		buf = fz_new_buffer_from_base64(ctx, data, 0);
		fz_try(ctx)
		{
			img = fz_new_image_from_buffer(ctx, buf);
			fz_fill_image(ctx, dev, img, local_state.transform, 1, fz_default_color_params);
		}
		fz_always(ctx)
		{
			fz_drop_buffer(ctx, buf);
			fz_drop_image(ctx, img);
		}
		fz_catch(ctx)
			fz_warn(ctx, "svg: ignoring embedded image '%s'", href_att);
	}
	else if (doc->zip)
	{
		char path[2048];
		fz_buffer *buf = NULL;
		fz_image *img = NULL;

		fz_var(buf);
		fz_var(img);

		fz_strlcpy(path, doc->base_uri, sizeof path);
		fz_strlcat(path, "/", sizeof path);
		fz_strlcat(path, href_att, sizeof path);
		fz_urldecode(path);

		fz_try(ctx)
		{
			buf = fz_read_archive_entry(ctx, doc->zip, path);
			img = fz_new_image_from_buffer(ctx, buf);
			fz_fill_image(ctx, dev, img, local_state.transform, 1, fz_default_color_params);
		}
		fz_always(ctx)
		{
			fz_drop_buffer(ctx, buf);
			fz_drop_image(ctx, img);
		}
		fz_catch(ctx)
			fz_warn(ctx, "svg: ignoring external image '%s'", href_att);
	}
	else
	{
		fz_warn(ctx, "svg: ignoring external image '%s'", href_att);
	}
}

static fz_font *
svg_load_font(fz_context *ctx, const svg_state *state)
{
	int bold = state->is_bold;
	int italic = state->is_italic;
	int mono = 0;
	int serif = 1;

	/* scan font-family property for common fallback names */

	if (!mono && strstr(state->font_family, "monospace")) mono = 1;
	if (!mono && strstr(state->font_family, "Courier")) mono = 1;

	if (serif && strstr(state->font_family, "sans-serif")) serif = 0;
	if (serif && strstr(state->font_family, "Arial")) serif = 0;
	if (serif && strstr(state->font_family, "Helvetica")) serif = 0;

	if (mono) {
		if (bold) {
			if (italic) return fz_new_base14_font(ctx, "Courier-BoldOblique");
			else return fz_new_base14_font(ctx, "Courier-Bold");
		} else {
			if (italic) return fz_new_base14_font(ctx, "Courier-Oblique");
			else return fz_new_base14_font(ctx, "Courier");
		}
	} else if (serif) {
		if (bold) {
			if (italic) return fz_new_base14_font(ctx, "Times-BoldItalic");
			else return fz_new_base14_font(ctx, "Times-Bold");
		} else {
			if (italic) return fz_new_base14_font(ctx, "Times-Italic");
			else return fz_new_base14_font(ctx, "Times-Roman");
		}
	} else {
		if (bold) {
			if (italic) return fz_new_base14_font(ctx, "Helvetica-BoldOblique");
			else return fz_new_base14_font(ctx, "Helvetica-Bold");
		} else {
			if (italic) return fz_new_base14_font(ctx, "Helvetica-Oblique");
			else return fz_new_base14_font(ctx, "Helvetica");
		}
	}
}

static fz_matrix
svg_run_text_string(fz_context *ctx, fz_device *dev, fz_matrix trm, const char *s, const svg_state *state)
{
	fz_font *font = NULL;
	fz_text *text = NULL;

	fz_var(font);
	fz_var(text);

	fz_try(ctx)
	{
		font = svg_load_font(ctx, state);
		text = fz_new_text(ctx);

		if (state->text_anchor > 0)
		{
			fz_matrix adv = fz_measure_string(ctx, font, trm, s, 0, 0, FZ_BIDI_LTR, FZ_LANG_UNSET);
			if (state->text_anchor == 1)
				trm.e -= (adv.e - trm.e) / 2;
			else if (state->text_anchor == 2)
				trm.e -= (adv.e - trm.e);
		}

		trm = fz_show_string(ctx, text, font, trm, s, 0, 0, FZ_BIDI_LTR, FZ_LANG_UNSET);

		if (state->fill_is_set)
			fz_fill_text(ctx, dev, text,
				state->transform,
				fz_device_rgb(ctx), state->fill_color,
				state->opacity,
				fz_default_color_params);
		if (state->stroke_is_set)
			fz_stroke_text(ctx, dev, text,
				&state->stroke,
				state->transform,
				fz_device_rgb(ctx), state->stroke_color,
				state->opacity,
				fz_default_color_params);
		if (!state->fill_is_set && !state->stroke_is_set)
			fz_ignore_text(ctx, dev, text, state->transform);
	}
	fz_always(ctx)
	{
		fz_drop_text(ctx, text);
		fz_drop_font(ctx, font);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return trm;
}

static void
svg_collapse_whitespace(char *start, int is_first, int is_last)
{
	int c, last_c = (is_first ? ' ' : 0);
	char *s, *p;
	s = p = start;
	while ((c = *s++) != 0)
	{
		if (c == '\n' || c == '\r')
			continue;
		if (c == '\t')
			c = ' ';
		if (c == ' ' && last_c == ' ')
			continue;
		*p++ = last_c = c;
	}
	if (is_last && p > start && p[-1] == ' ')
		--p;
	*p = 0;
}

static fz_matrix
svg_run_text(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *root, const svg_state *inherit_state,
	float x, float y, int is_first, int is_last)
{
	svg_state local_state = *inherit_state;
	char font_family[100];
	fz_xml *node;
	fz_matrix trm;
	int cif, cil;
	char *text;

	char *x_att = fz_xml_att(root, "x");
	char *y_att = fz_xml_att(root, "y");
	char *dx_att = fz_xml_att(root, "dx");
	char *dy_att = fz_xml_att(root, "dy");

	svg_parse_common(ctx, doc, root, &local_state);
	svg_parse_font_attributes(ctx, doc, root, &local_state, font_family, sizeof font_family);

	trm = fz_scale(local_state.fontsize, -local_state.fontsize);
	trm.e = x;
	trm.f = y;

	if (x_att) trm.e = svg_parse_length(x_att, local_state.viewbox_w, local_state.fontsize);
	if (y_att) trm.f = svg_parse_length(y_att, local_state.viewbox_h, local_state.fontsize);

	if (dx_att) trm.e += svg_parse_length(dx_att, local_state.viewbox_w, local_state.fontsize);
	if (dy_att) trm.f += svg_parse_length(dy_att, local_state.viewbox_h, local_state.fontsize);

	cif = is_first;
	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		cil = is_last && !fz_xml_next(node);
		text = fz_xml_text(node);
		if (text)
		{
			svg_collapse_whitespace(text, cif, cil);
			trm = svg_run_text_string(ctx, dev, trm, text, &local_state);
		}
		else if (fz_xml_is_tag(node, "tspan"))
			trm = svg_run_text(ctx, dev, doc, node, &local_state, trm.e, trm.f, cif, cil);
		else if (fz_xml_is_tag(node, "textPath"))
			trm = svg_run_text(ctx, dev, doc, node, &local_state, trm.e, trm.f, cif, cil);
		cif = 0;
	}

	return trm;
}

static void
svg_run_element(fz_context *ctx, fz_device *dev, svg_document *doc, fz_xml *root, const svg_state *state)
{
	if (fz_xml_is_tag(root, "svg"))
		svg_run_svg(ctx, dev, doc, root, state);

	else if (fz_xml_is_tag(root, "g"))
		svg_run_g(ctx, dev, doc, root, state);

	else if (fz_xml_is_tag(root, "title"))
		;
	else if (fz_xml_is_tag(root, "desc"))
		;

	else if (fz_xml_is_tag(root, "defs"))
		;
	else if (fz_xml_is_tag(root, "symbol"))
		;

	else if (fz_xml_is_tag(root, "use"))
		svg_run_use(ctx, dev, doc, root, state);

	else if (fz_xml_is_tag(root, "path"))
		svg_run_path(ctx, dev, doc, root, state);
	else if (fz_xml_is_tag(root, "rect"))
		svg_run_rect(ctx, dev, doc, root, state);
	else if (fz_xml_is_tag(root, "circle"))
		svg_run_circle(ctx, dev, doc, root, state);
	else if (fz_xml_is_tag(root, "ellipse"))
		svg_run_ellipse(ctx, dev, doc, root, state);
	else if (fz_xml_is_tag(root, "line"))
		svg_run_line(ctx, dev, doc, root, state);
	else if (fz_xml_is_tag(root, "polyline"))
		svg_run_polyline(ctx, dev, doc, root, state);
	else if (fz_xml_is_tag(root, "polygon"))
		svg_run_polygon(ctx, dev, doc, root, state);

	else if (fz_xml_is_tag(root, "image"))
		svg_run_image(ctx, dev, doc, root, state);

	else if (fz_xml_is_tag(root, "text"))
		svg_run_text(ctx, dev, doc, root, state, 0, 0, 1, 1);

	else
	{
		/* ignore unrecognized tags */
	}
}

void
svg_parse_document_bounds(fz_context *ctx, svg_document *doc, fz_xml *root)
{
	char *version_att;
	char *w_att;
	char *h_att;
	char *viewbox_att;
	int version;

	if (!fz_xml_is_tag(root, "svg"))
		fz_throw(ctx, FZ_ERROR_GENERIC, "expected svg element (found %s)", fz_xml_tag(root));

	version_att = fz_xml_att(root, "version");
	w_att = fz_xml_att(root, "width");
	h_att = fz_xml_att(root, "height");
	viewbox_att = fz_xml_att(root, "viewBox");

	version = 10;
	if (version_att)
		version = fz_atof(version_att) * 10;

	if (version > 12)
		fz_warn(ctx, "svg document version is newer than we support");

	/* If no width or height attributes, then guess from the viewbox */
	if (w_att == NULL && h_att == NULL && viewbox_att != NULL)
	{
		float min_x, min_y, box_w, box_h;
		svg_lex_viewbox(viewbox_att, &min_x, &min_y, &box_w, &box_h);
		doc->width = box_w;
		doc->height = box_h;
	}
	else
	{
		doc->width = DEF_WIDTH;
		if (w_att)
			doc->width = svg_parse_length(w_att, doc->width, DEF_FONTSIZE);

		doc->height = DEF_HEIGHT;
		if (h_att)
			doc->height = svg_parse_length(h_att, doc->height, DEF_FONTSIZE);
	}
}

void
svg_run_document(fz_context *ctx, svg_document *doc, fz_xml *root, fz_device *dev, fz_matrix ctm)
{
	svg_state state;

	svg_parse_document_bounds(ctx, doc, root);

	/* Initial graphics state */
	state.transform = ctm;
	state.stroke = fz_default_stroke_state;
	state.use_depth = 0;

	state.viewport_w = DEF_WIDTH;
	state.viewport_h = DEF_HEIGHT;

	state.viewbox_w = DEF_WIDTH;
	state.viewbox_h = DEF_HEIGHT;
	state.viewbox_size = sqrtf(DEF_WIDTH*DEF_WIDTH + DEF_HEIGHT*DEF_HEIGHT) / sqrtf(2);

	state.fontsize = 12;

	state.opacity = 1;

	state.fill_rule = 0;

	state.fill_is_set = 1;
	state.fill_color[0] = 0;
	state.fill_color[1] = 0;
	state.fill_color[2] = 0;
	state.fill_opacity = 1;

	state.stroke_is_set = 0;
	state.stroke_color[0] = 0;
	state.stroke_color[1] = 0;
	state.stroke_color[2] = 0;
	state.stroke_opacity = 1;

	state.font_family = "serif";
	state.is_bold = 0;
	state.is_italic = 0;
	state.text_anchor = 0;

	svg_run_svg(ctx, dev, doc, root, &state);
}







mupdf-1.21.1-source/source/tests/mu-office-test.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * mu-office-test - Simple test for Muoffice.
 */

#include "mupdf/memento.h"
#include "mupdf/helpers/mu-office-lib.h"
#include <windows.h>
#include <stdio.h>
#include <assert.h>

static HANDLE loaded;

/* Forward definition */
static void save_png(const MuOfficeBitmap *bitmap, const char *filename);

static void
load_progress(void *cookie, int pages_loaded, int complete)
{
	assert((intptr_t)cookie == 1234);

	fprintf(stderr, "load_progress: pages_loaded=%d complete=%d\n", pages_loaded, complete);

	if (complete)
		(void)ReleaseSemaphore(loaded, 1, NULL);
}

static void
load_error(void *cookie, MuOfficeDocErrorType error)
{
	assert((intptr_t)cookie == 1234);

	fprintf(stderr, "load_error: error=%d\n", error);
}

static void render_progress(void *cookie, MuError error)
{
	assert((intptr_t)cookie == 5678);

	fprintf(stderr, "render_progress: error=%d\n", error);
	(void)ReleaseSemaphore(loaded, 1, NULL);
}

static int
test_async(MuOfficeLib *mu)
{
	MuOfficeDoc *doc;
	MuError err;
	int count;
	MuOfficePage *page;
	float w, h;
	MuOfficeBitmap bitmap;
	MuOfficeRenderArea area;
	MuOfficeRender *render;

	err = MuOfficeLib_loadDocument(mu,
					"../MyTests/pdf_reference17.pdf",
					load_progress,
					load_error,
					(void *)1234, /* Arbitrary */
					&doc);

	/* Wait for the load to complete */
	WaitForSingleObject(loaded, INFINITE);

	/* Test number of pages */
	err = MuOfficeDoc_getNumPages(doc, &count);
	if (err)
	{
		fprintf(stderr, "Failed to count pages: error=%d\n", err);
		return EXIT_FAILURE;
	}
	fprintf(stderr, "%d Pages in document\n", count);

	/* Get a page */
	err = MuOfficeDoc_getPage(doc, 0, NULL, (void *)4321, &page);
	if (err)
	{
		fprintf(stderr, "Failed to get page: error=%d\n", err);
		return EXIT_FAILURE;
	}

	/* Get size of page */
	err = MuOfficePage_getSize(page, &w, &h);
	if (err)
	{
		fprintf(stderr, "Failed to get page size: error=%d\n", err);
		return EXIT_FAILURE;
	}
	fprintf(stderr, "Page size = %g x %g\n", w, h);

	/* Allocate ourselves a bitmap */
	bitmap.width = (int)(w * 1.5f + 0.5f);
	bitmap.height = (int)(h * 1.5f + 0.5f);
	bitmap.lineSkip = bitmap.width * 4;
	bitmap.memptr = malloc(bitmap.lineSkip * bitmap.height);

	/* Set the area to render the whole bitmap */
	area.origin.x = 0;
	area.origin.y = 0;
	area.renderArea.x = 0;
	area.renderArea.y = 0;
	area.renderArea.width = bitmap.width;
	area.renderArea.height = bitmap.height;

	/* Render into the bitmap */
	err = MuOfficePage_render(page, 1.5f, &bitmap, &area, render_progress, (void *)5678, &render);
	if (err)
	{
		fprintf(stderr, "Page render failed: error=%d\n", err);
		return EXIT_FAILURE;
	}

	/* Wait for the render to complete */
	WaitForSingleObject(loaded, INFINITE);

	/* Kill the render */
	MuOfficeRender_destroy(render);

	/* Output the bitmap */
	save_png(&bitmap, "out.png");
	free(bitmap.memptr);

	MuOfficePage_destroy(page);

	MuOfficeDoc_destroy(doc);

	CloseHandle(loaded);
	loaded = NULL;

	return EXIT_SUCCESS;
}

static int
test_sync(MuOfficeLib *mu)
{
	MuOfficeDoc *doc;
	MuError err;
	int count;
	MuOfficePage *page;
	float w, h;
	MuOfficeBitmap bitmap;
	MuOfficeRenderArea area;
	MuOfficeRender *render;

	loaded = CreateSemaphore(NULL, 0, 1, NULL);

	err = MuOfficeLib_loadDocument(mu,
					"../MyTests/pdf_reference17.pdf",
					NULL,
					NULL,
					NULL,
					&doc);

	/* Test number of pages */
	err = MuOfficeDoc_getNumPages(doc, &count);
	if (err)
	{
		fprintf(stderr, "Failed to count pages: error=%d\n", err);
		return EXIT_FAILURE;
	}
	fprintf(stderr, "%d Pages in document\n", count);

	/* Get a page */
	err = MuOfficeDoc_getPage(doc, 1, NULL, (void *)4321, &page);
	if (err)
	{
		fprintf(stderr, "Failed to get page: error=%d\n", err);
		return EXIT_FAILURE;
	}

	/* Get size of page */
	err = MuOfficePage_getSize(page, &w, &h);
	if (err)
	{
		fprintf(stderr, "Failed to get page size: error=%d\n", err);
		return EXIT_FAILURE;
	}
	fprintf(stderr, "Page size = %g x %g\n", w, h);

	/* Allocate ourselves a bitmap */
	bitmap.width = (int)(w * 1.5f + 0.5f);
	bitmap.height = (int)(h * 1.5f + 0.5f);
	bitmap.lineSkip = bitmap.width * 4;
	bitmap.memptr = malloc(bitmap.lineSkip * bitmap.height);

	/* Set the area to render the whole bitmap */
	area.origin.x = 0;
	area.origin.y = 0;
	area.renderArea.x = 0;
	area.renderArea.y = 0;
	area.renderArea.width = bitmap.width;
	area.renderArea.height = bitmap.height;

	/* Render into the bitmap */
	err = MuOfficePage_render(page, 1.5f, &bitmap, &area, NULL, NULL, &render);
	if (err)
	{
		fprintf(stderr, "Page render failed: error=%d\n", err);
		return EXIT_FAILURE;
	}

	err = MuOfficeRender_waitUntilComplete(render);
	if (err)
	{
		fprintf(stderr, "Page render failed to complete: error=%d\n", err);
		return EXIT_FAILURE;
	}

	/* Kill the render */
	MuOfficeRender_destroy(render);

	/* Output the bitmap */
	save_png(&bitmap, "out1.png");
	free(bitmap.memptr);

	MuOfficePage_destroy(page);

	MuOfficeDoc_destroy(doc);

	return EXIT_SUCCESS;
}

int main(int argc, char **argv)
{
	MuOfficeLib *mu;
	MuError err;
	int ret;

	err = MuOfficeLib_create(&mu);
	if (err)
	{
		fprintf(stderr, "Failed to create lib instance: error=%d\n", err);
		return EXIT_FAILURE;
	}

	ret = test_async(mu);
	if (ret)
		return ret;

	ret = test_sync(mu);
	if (ret)
		return ret;

	MuOfficeLib_destroy(mu);

	return EXIT_SUCCESS;
}

/*
	Code beneath here calls MuPDF directly, purely because
	this is the easiest way to get PNG saving functionality.
	This is not part of the test, which is why this is put
	at the end.
*/

#include "mupdf/fitz.h"

static void
save_png(const MuOfficeBitmap *bitmap, const char *filename)
{
	fz_context *ctx = fz_new_context(NULL, NULL, FZ_STORE_DEFAULT);
	fz_pixmap *pix;

	if (ctx == NULL)
	{
		fprintf(stderr, "save_png failed!\n");
		exit(EXIT_FAILURE);
	}

	pix = fz_new_pixmap_with_data(ctx, fz_device_rgb(ctx), bitmap->width, bitmap->height, NULL, 1, bitmap->lineSkip, bitmap->memptr);

	fz_try(ctx)
	{
		fz_save_pixmap_as_png(ctx, pix, filename);
	}
	fz_always(ctx)
	{
		fz_drop_pixmap(ctx, pix);
	}
	fz_catch(ctx)
	{
		fprintf(stderr, "save_png failed!\n");
		fz_drop_context(ctx);
		exit(EXIT_FAILURE);
	}

	fz_drop_context(ctx);
}







mupdf-1.21.1-source/source/tools/cmapdump.c

/* cmapdump.c -- parse a CMap file and dump it as a c-struct */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <stdio.h>
#include <string.h>

static void
clean(char *p)
{
	while (*p)
	{
		if ((*p == '/') || (*p == '.') || (*p == '\\') || (*p == '-'))
			*p = '_';
		p ++;
	}
}

int
cmapdump_main(int argc, char **argv)
{
	pdf_cmap *cmap;
	fz_stream *fi;
	char name[256];
	int i, k;
	fz_context *ctx;

	if (argc < 2)
	{
		fprintf(stderr, "usage: cmapdump > out.c [lots of cmap files]\n");
		return 1;
	}

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		return 1;
	}

	printf("/* This is an automatically generated file. Do not edit. */\n");

	for (i = 1; i < argc; i++)
	{
		fi = fz_open_file(ctx, argv[i]);
		cmap = pdf_load_cmap(ctx, fi);
		fz_drop_stream(ctx, fi);

		strcpy(name, cmap->cmap_name);
		clean(name);

		printf("\n/* %s */\n\n", cmap->cmap_name);

		if (cmap->rlen)
		{
			printf("static const pdf_range cmap_%s_ranges[] = {", name);
			for (k = 0; k < cmap->rlen; k++)
			{
				printf("\n{%u,%u,%u},", cmap->ranges[k].low, cmap->ranges[k].high, cmap->ranges[k].out);
			}
			printf("\n};\n\n");
		}

		if (cmap->xlen)
		{
			printf("static const pdf_xrange cmap_%s_xranges[] = {", name);
			for (k = 0; k < cmap->xlen; k++)
			{
				printf("\n{%u,%u,%u},", cmap->xranges[k].low, cmap->xranges[k].high, cmap->xranges[k].out);
			}
			printf("\n};\n\n");
		}

		if (cmap->mlen > 0)
		{
			printf("static const pdf_mrange cmap_%s_mranges[] = {", name);
			for (k = 0; k < cmap->mlen; k++)
			{
				printf("\n{%u,%u},", cmap->mranges[k].low, cmap->mranges[k].out);
			}
			printf("\n};\n\n");
		}

		if (cmap->dlen > 0)
		{
			int ti = 0, tn = cmap->dict[0];
			printf("static const int cmap_%s_table[] = {\n", name);
			for (k = 0; k < cmap->dlen; k++)
			{
				if (ti > tn)
				{
					printf("\n");
					ti = 1;
					tn = cmap->dict[k];
				}
				else
					++ti;
				printf("%u,", cmap->dict[k]);
			}
			printf("\n};\n\n");
		}

		printf("static pdf_cmap cmap_%s = {\n", name);
		printf("\t{ -1, pdf_drop_cmap_imp },\n");
		printf("\t/* cmapname */ \"%s\",\n", cmap->cmap_name);
		printf("\t/* usecmap */ \"%s\", NULL,\n", cmap->usecmap_name);
		printf("\t/* wmode */ %u,\n", cmap->wmode);
		printf("\t/* codespaces */ %u, {\n", cmap->codespace_len);
		if (cmap->codespace_len == 0)
		{
			printf("\t\t{ 0, 0, 0 },\n");
		}
		for (k = 0; k < cmap->codespace_len; k++)
		{
			int n = cmap->codespace[k].n;
			printf("\t\t{ %u, 0x%0*x, 0x%0*x },\n", n,
				n*2, cmap->codespace[k].low,
				n*2, cmap->codespace[k].high);
		}
		printf("\t},\n");

		if (cmap->rlen)
			printf("\t%u, %u, (pdf_range*)cmap_%s_ranges,\n", cmap->rlen, cmap->rlen, name);
		else
			printf("\t0, 0, NULL, /* ranges */\n");
		if (cmap->xlen)
			printf("\t%u, %u, (pdf_xrange*)cmap_%s_xranges,\n", cmap->xlen, cmap->xlen, name);
		else
			printf("\t0, 0, NULL, /* xranges */\n");
		if (cmap->mlen)
			printf("\t%u, %u, (pdf_mrange*)cmap_%s_mranges,\n", cmap->mlen, cmap->mlen, name);
		else
			printf("\t0, 0, NULL, /* mranges */\n");
		if (cmap->dict)
			printf("\t%u, %u, (int*)cmap_%s_table,\n", cmap->dlen, cmap->dlen, name);
		else
			printf("\t0, 0, NULL, /* table */\n");
		printf("\t0, 0, 0, NULL /* splay tree */\n");
		printf("};\n");

		pdf_drop_cmap(ctx, cmap);
	}

	fz_drop_context(ctx);
	return 0;
}







mupdf-1.21.1-source/source/tools/muconvert.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * muconvert -- command line tool for converting documents
 */

#include "mupdf/fitz.h"

#include <stdlib.h>
#include <stdio.h>

/* input options */
static const char *password = "";
static int alphabits = 8;
static float layout_w = FZ_DEFAULT_LAYOUT_W;
static float layout_h = FZ_DEFAULT_LAYOUT_H;
static float layout_em = FZ_DEFAULT_LAYOUT_EM;
static char *layout_css = NULL;
static int layout_use_doc_css = 1;

/* output options */
static const char *output = NULL;
static const char *format = NULL;
static const char *options = "";

static fz_context *ctx;
static fz_document *doc;
static fz_document_writer *out;
static int count;

static int usage(void)
{
	fprintf(stderr,
		"mutool convert version " FZ_VERSION "\n"
		"Usage: mutool convert [options] file [pages]\n"
		"\t-p -\tpassword\n"
		"\n"
		"\t-A -\tnumber of bits of antialiasing (0 to 8)\n"
		"\t-W -\tpage width for EPUB layout\n"
		"\t-H -\tpage height for EPUB layout\n"
		"\t-S -\tfont size for EPUB layout\n"
		"\t-U -\tfile name of user stylesheet for EPUB layout\n"
		"\t-X\tdisable document styles for EPUB layout\n"
		"\n"
		"\t-o -\toutput file name (%%d for page number)\n"
		"\t-F -\toutput format (default inferred from output file name)\n"
		"\t\t\traster: cbz, png, pnm, pgm, ppm, pam, pbm, pkm.\n"
		"\t\t\tprint-raster: pcl, pclm, ps, pwg.\n"
		"\t\t\tvector: pdf, svg.\n"
		"\t\t\ttext: html, xhtml, text, stext.\n"
		"\t-O -\tcomma separated list of options for output format\n"
		"\n"
		"\tpages\tcomma separated list of page ranges (N=last page)\n"
		"\n"
		);
	fputs(fz_draw_options_usage, stderr);
	fputs(fz_pcl_write_options_usage, stderr);
	fputs(fz_pclm_write_options_usage, stderr);
	fputs(fz_pwg_write_options_usage, stderr);
	fputs(fz_stext_options_usage, stderr);
#if FZ_ENABLE_PDF
	fputs(fz_pdf_write_options_usage, stderr);
#endif
	fputs(fz_svg_write_options_usage, stderr);
	return 1;
}

static void runpage(int number)
{
	fz_rect mediabox;
	fz_page *page;
	fz_device *dev = NULL;

	page = fz_load_page(ctx, doc, number - 1);

	fz_var(dev);

	fz_try(ctx)
	{
		mediabox = fz_bound_page(ctx, page);
		dev = fz_begin_page(ctx, out, mediabox);
		fz_run_page(ctx, page, dev, fz_identity, NULL);
		fz_end_page(ctx, out);
	}
	fz_always(ctx)
	{
		fz_drop_page(ctx, page);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void runrange(const char *range)
{
	int start, end, i;

	while ((range = fz_parse_page_range(ctx, range, &start, &end, count)))
	{
		if (start < end)
			for (i = start; i <= end; ++i)
				runpage(i);
		else
			for (i = start; i >= end; --i)
				runpage(i);
	}
}

int muconvert_main(int argc, char **argv)
{
	int i, c;
	int retval = EXIT_SUCCESS;

	while ((c = fz_getopt(argc, argv, "p:A:W:H:S:U:Xo:F:O:")) != -1)
	{
		switch (c)
		{
		default: return usage();

		case 'p': password = fz_optarg; break;
		case 'A': alphabits = atoi(fz_optarg); break;
		case 'W': layout_w = fz_atof(fz_optarg); break;
		case 'H': layout_h = fz_atof(fz_optarg); break;
		case 'S': layout_em = fz_atof(fz_optarg); break;
		case 'U': layout_css = fz_optarg; break;
		case 'X': layout_use_doc_css = 0; break;

		case 'o': output = fz_optarg; break;
		case 'F': format = fz_optarg; break;
		case 'O': options = fz_optarg; break;
		}
	}

	if (fz_optind == argc || (!format && !output))
		return usage();

	/* Create a context to hold the exception stack and various caches. */
	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot create mupdf context\n");
		return EXIT_FAILURE;
	}

	/* Register the default file types to handle. */
	fz_try(ctx)
		fz_register_document_handlers(ctx);
	fz_catch(ctx)
	{
		fprintf(stderr, "cannot register document handlers: %s\n", fz_caught_message(ctx));
		fz_drop_context(ctx);
		return EXIT_FAILURE;
	}

	fz_set_aa_level(ctx, alphabits);

	if (layout_css)
	{
		fz_buffer *buf = fz_read_file(ctx, layout_css);
		fz_set_user_css(ctx, fz_string_from_buffer(ctx, buf));
		fz_drop_buffer(ctx, buf);
	}

	fz_set_use_document_css(ctx, layout_use_doc_css);

	/* Open the output document. */
	fz_try(ctx)
		out = fz_new_document_writer(ctx, output, format, options);
	fz_catch(ctx)
	{
		fprintf(stderr, "cannot create document: %s\n", fz_caught_message(ctx));
		fz_drop_context(ctx);
		return EXIT_FAILURE;
	}

	fz_try(ctx)
	{
		for (i = fz_optind; i < argc; ++i)
		{
			doc = fz_open_document(ctx, argv[i]);
			if (fz_needs_password(ctx, doc))
				if (!fz_authenticate_password(ctx, doc, password))
					fz_throw(ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", argv[i]);
			fz_layout_document(ctx, doc, layout_w, layout_h, layout_em);
			count = fz_count_pages(ctx, doc);

			if (i+1 < argc && fz_is_page_range(ctx, argv[i+1]))
				runrange(argv[++i]);
			else
				runrange("1-N");

			fz_drop_document(ctx, doc);
			doc = NULL;
		}
		fz_close_document_writer(ctx, out);
	}
	fz_always(ctx)
	{
		fz_drop_document(ctx, doc);
		fz_drop_document_writer(ctx, out);
	}
	fz_catch(ctx)
		retval = EXIT_FAILURE;

	fz_drop_context(ctx);
	return retval;
}







mupdf-1.21.1-source/source/tools/mudraw.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * mudraw -- command line tool for drawing and converting documents
 */

#include "mupdf/fitz.h"

#if FZ_ENABLE_PDF
#include "mupdf/pdf.h" /* for pdf output */
#endif

#ifndef DISABLE_MUTHREADS
#include "mupdf/helpers/mu-threads.h"
#endif

#include <string.h>
#include <limits.h>
#include <stdlib.h>
#include <stdio.h>
#ifdef _MSC_VER
struct timeval;
struct timezone;
int gettimeofday(struct timeval *tv, struct timezone *tz);
#else
#include <sys/time.h>
#endif
#ifdef _WIN32
#include <windows.h>
#include <direct.h> /* for getcwd */
#else
#include <unistd.h> /* for getcwd */
#endif

#ifndef PATH_MAX
#define PATH_MAX 4096
#endif

/* Allow for windows stdout being made binary */
#ifdef _WIN32
#include <io.h>
#include <fcntl.h>
#endif

/* Enable for helpful threading debug */
/* #define DEBUG_THREADS(A) do { printf A; fflush(stdout); } while (0) */
#define DEBUG_THREADS(A) do { } while (0)

enum {
	OUT_BBOX,
	OUT_HTML,
	OUT_NONE,
	OUT_OCR_HTML,
	OUT_OCR_PDF,
	OUT_OCR_STEXT_JSON,
	OUT_OCR_STEXT_XML,
	OUT_OCR_TEXT,
	OUT_OCR_TRACE,
	OUT_OCR_XHTML,
	OUT_PAM,
	OUT_PBM,
	OUT_PCL,
	OUT_PCLM,
	OUT_PGM,
	OUT_PKM,
	OUT_PNG,
	OUT_PNM,
	OUT_PPM,
	OUT_PS,
	OUT_PSD,
	OUT_PWG,
	OUT_STEXT_JSON,
	OUT_STEXT_XML,
	OUT_SVG,
	OUT_TEXT,
	OUT_TRACE,
	OUT_XHTML,
	OUT_XMLTEXT,
#if FZ_ENABLE_PDF
	OUT_PDF,
#endif
};

enum { CS_INVALID, CS_UNSET, CS_MONO, CS_GRAY, CS_GRAY_ALPHA, CS_RGB, CS_RGB_ALPHA, CS_CMYK, CS_CMYK_ALPHA, CS_ICC };

enum { SPOTS_NONE, SPOTS_OVERPRINT_SIM, SPOTS_FULL };

typedef struct
{
	char *suffix;
	int format;
	int spots;
} suffix_t;

static const suffix_t suffix_table[] =
{
	/* All the 'triple extension' ones must go first. */
	{ ".ocr.stext.json", OUT_OCR_STEXT_JSON, 0 },

	/* All the 'double extension' ones must go next. */
	{ ".ocr.txt", OUT_OCR_TEXT, 0 },
	{ ".ocr.text", OUT_OCR_TEXT, 0 },
	{ ".ocr.html", OUT_OCR_HTML, 0 },
	{ ".ocr.xhtml", OUT_OCR_XHTML, 0 },
	{ ".ocr.stext", OUT_OCR_STEXT_XML, 0 },
	{ ".ocr.pdf", OUT_OCR_PDF, 0 },
	{ ".ocr.trace", OUT_OCR_TRACE, 0 },
	{ ".stext.json", OUT_STEXT_JSON, 0 },

	/* And the 'single extension' ones go last. */
	{ ".png", OUT_PNG, 0 },
	{ ".pgm", OUT_PGM, 0 },
	{ ".ppm", OUT_PPM, 0 },
	{ ".pnm", OUT_PNM, 0 },
	{ ".pam", OUT_PAM, 0 },
	{ ".pbm", OUT_PBM, 0 },
	{ ".pkm", OUT_PKM, 0 },
	{ ".svg", OUT_SVG, 0 },
	{ ".pwg", OUT_PWG, 0 },
	{ ".pclm", OUT_PCLM, 0 },
	{ ".pcl", OUT_PCL, 0 },
#if FZ_ENABLE_PDF
	{ ".pdf", OUT_PDF, 0 },
#endif
	{ ".psd", OUT_PSD, 1 },
	{ ".ps", OUT_PS, 0 },

	{ ".txt", OUT_TEXT, 0 },
	{ ".text", OUT_TEXT, 0 },
	{ ".html", OUT_HTML, 0 },
	{ ".xhtml", OUT_XHTML, 0 },
	{ ".stext", OUT_STEXT_XML, 0 },

	{ ".trace", OUT_TRACE, 0 },
	{ ".xmltext", OUT_XMLTEXT, 0 },
	{ ".bbox", OUT_BBOX, 0 },
};

typedef struct
{
	char *name;
	int colorspace;
} cs_name_t;

static const cs_name_t cs_name_table[] =
{
	{ "m", CS_MONO },
	{ "mono", CS_MONO },
	{ "g", CS_GRAY },
	{ "gray", CS_GRAY },
	{ "grey", CS_GRAY },
	{ "ga", CS_GRAY_ALPHA },
	{ "grayalpha", CS_GRAY_ALPHA },
	{ "greyalpha", CS_GRAY_ALPHA },
	{ "rgb", CS_RGB },
	{ "rgba", CS_RGB_ALPHA },
	{ "rgbalpha", CS_RGB_ALPHA },
	{ "cmyk", CS_CMYK },
	{ "cmyka", CS_CMYK_ALPHA },
	{ "cmykalpha", CS_CMYK_ALPHA },
};

typedef struct
{
	int format;
	int default_cs;
	int permitted_cs[7];
} format_cs_table_t;

static const format_cs_table_t format_cs_table[] =
{
	{ OUT_PNG, CS_RGB, { CS_GRAY, CS_GRAY_ALPHA, CS_RGB, CS_RGB_ALPHA, CS_ICC } },
	{ OUT_PPM, CS_RGB, { CS_GRAY, CS_RGB } },
	{ OUT_PNM, CS_GRAY, { CS_GRAY, CS_RGB } },
	{ OUT_PAM, CS_RGB_ALPHA, { CS_GRAY, CS_GRAY_ALPHA, CS_RGB, CS_RGB_ALPHA, CS_CMYK, CS_CMYK_ALPHA } },
	{ OUT_PGM, CS_GRAY, { CS_GRAY, CS_RGB } },
	{ OUT_PBM, CS_MONO, { CS_MONO } },
	{ OUT_PKM, CS_CMYK, { CS_CMYK } },
	{ OUT_PWG, CS_RGB, { CS_MONO, CS_GRAY, CS_RGB, CS_CMYK } },
	{ OUT_PCL, CS_MONO, { CS_MONO, CS_RGB } },
	{ OUT_PCLM, CS_RGB, { CS_RGB, CS_GRAY } },
	{ OUT_PS, CS_RGB, { CS_GRAY, CS_RGB, CS_CMYK } },
	{ OUT_PSD, CS_CMYK, { CS_GRAY, CS_GRAY_ALPHA, CS_RGB, CS_RGB_ALPHA, CS_CMYK, CS_CMYK_ALPHA, CS_ICC } },

	{ OUT_TRACE, CS_RGB, { CS_RGB } },
	{ OUT_XMLTEXT, CS_RGB, { CS_RGB } },
	{ OUT_BBOX, CS_RGB, { CS_RGB } },
	{ OUT_SVG, CS_RGB, { CS_RGB } },
	{ OUT_OCR_PDF, CS_RGB, { CS_RGB, CS_GRAY } },
#if FZ_ENABLE_PDF
	{ OUT_PDF, CS_RGB, { CS_RGB } },
#endif

	{ OUT_TEXT, CS_RGB, { CS_RGB } },
	{ OUT_HTML, CS_RGB, { CS_RGB } },
	{ OUT_XHTML, CS_RGB, { CS_RGB } },
	{ OUT_STEXT_XML, CS_RGB, { CS_RGB } },
	{ OUT_STEXT_JSON, CS_RGB, { CS_RGB } },
	{ OUT_OCR_TEXT, CS_GRAY, { CS_GRAY } },
	{ OUT_OCR_HTML, CS_GRAY, { CS_GRAY } },
	{ OUT_OCR_XHTML, CS_GRAY, { CS_GRAY } },
	{ OUT_OCR_STEXT_XML, CS_GRAY, { CS_GRAY } },
	{ OUT_OCR_STEXT_JSON, CS_GRAY, { CS_GRAY } },
	{ OUT_OCR_TRACE, CS_GRAY, { CS_GRAY } },
};

/*
	In the presence of pthreads or Windows threads, we can offer
	a multi-threaded option. In the absence, of such, we degrade
	nicely.
*/
#ifndef DISABLE_MUTHREADS

static mu_mutex mutexes[FZ_LOCK_MAX];

static void mudraw_lock(void *user, int lock)
{
	mu_lock_mutex(&mutexes[lock]);
}

static void mudraw_unlock(void *user, int lock)
{
	mu_unlock_mutex(&mutexes[lock]);
}

static fz_locks_context mudraw_locks =
{
	NULL, mudraw_lock, mudraw_unlock
};

static void fin_mudraw_locks(void)
{
	int i;

	for (i = 0; i < FZ_LOCK_MAX; i++)
		mu_destroy_mutex(&mutexes[i]);
}

static fz_locks_context *init_mudraw_locks(void)
{
	int i;
	int failed = 0;

	for (i = 0; i < FZ_LOCK_MAX; i++)
		failed |= mu_create_mutex(&mutexes[i]);

	if (failed)
	{
		fin_mudraw_locks();
		return NULL;
	}

	return &mudraw_locks;
}

#endif

typedef struct worker_t {
	fz_context *ctx;
	int num;
	int band; /* -1 to shutdown, or band to render */
	int error;
	int running; /* set to 1 by main thread when it thinks the worker is running, 0 when it thinks it is not running */
	fz_display_list *list;
	fz_matrix ctm;
	fz_rect tbounds;
	fz_pixmap *pix;
	fz_bitmap *bit;
	fz_cookie cookie;
#ifndef DISABLE_MUTHREADS
	mu_semaphore start;
	mu_semaphore stop;
	mu_thread thread;
#endif
} worker_t;

static char *output = NULL;
static fz_output *out = NULL;
static int output_pagenum = 0;
static int output_file_per_page = 0;

static char *format = NULL;
static int output_format = OUT_NONE;

static float rotation = 0;
static float resolution = 72;
static int res_specified = 0;
static int width = 0;
static int height = 0;
static int fit = 0;

static float layout_w = FZ_DEFAULT_LAYOUT_W;
static float layout_h = FZ_DEFAULT_LAYOUT_H;
static float layout_em = FZ_DEFAULT_LAYOUT_EM;
static char *layout_css = NULL;
static int layout_use_doc_css = 1;
static float min_line_width = 0.0f;

static int showfeatures = 0;
static int showtime = 0;
static int showmemory = 0;
static int showmd5 = 0;

#if FZ_ENABLE_PDF
static pdf_document *pdfout = NULL;
#endif

static int no_icc = 0;
static int ignore_errors = 0;
static int uselist = 1;
static int alphabits_text = 8;
static int alphabits_graphics = 8;

static int out_cs = CS_UNSET;
static const char *proof_filename = NULL;
fz_colorspace *proof_cs = NULL;
static const char *icc_filename = NULL;
static float gamma_value = 1;
static int invert = 0;
static int kill_text = 0;
static int band_height = 0;
static int lowmemory = 0;

static int quiet = 0;
static int errored = 0;
static fz_colorspace *colorspace = NULL;
static fz_colorspace *oi = NULL;
#if FZ_ENABLE_SPOT_RENDERING
static int spots = SPOTS_OVERPRINT_SIM;
#else
static int spots = SPOTS_NONE;
#endif
static int alpha;
static int useaccel = 1;
static char *filename;
static int files = 0;
static int num_workers = 0;
static worker_t *workers;
static fz_band_writer *bander = NULL;

static const char *layer_config = NULL;
static int layer_list = 0;
static int layer_on[1000];
static int layer_off[1000];
static int layer_on_len;
static int layer_off_len;

static const char ocr_language_default[] = "eng";
static const char *ocr_language = ocr_language_default;
static const char *ocr_datadir = NULL;

static struct {
	int active;
	int started;
	fz_context *ctx;
#ifndef DISABLE_MUTHREADS
	mu_thread thread;
	mu_semaphore start;
	mu_semaphore stop;
#endif
	int pagenum;
	int error;
	char *filename;
	fz_display_list *list;
	fz_page *page;
	int interptime;
	fz_separations *seps;
} bgprint;

static struct {
	int count, total;
	int min, max;
	int mininterp, maxinterp;
	int minpage, maxpage;
	char *minfilename;
	char *maxfilename;
	int layout;
	int minlayout, maxlayout;
	char *minlayoutfilename;
	char *maxlayoutfilename;
} timing;

static int usage(void)
{
	fprintf(stderr,
		"mudraw version " FZ_VERSION "\n"
		"Usage: mudraw [options] file [pages]\n"
		"\t-p -\tpassword\n"
		"\n"
		"\t-o -\toutput file name (%%d for page number)\n"
		"\t-F -\toutput format (default inferred from output file name)\n"
		"\t\traster: png, pnm, pam, pbm, pkm, pwg, pcl, ps\n"
		"\t\tvector: svg, pdf, trace, ocr.trace\n"
		"\t\ttext: txt, html, xhtml, stext, stext.json\n"
#ifndef OCR_DISABLED
		"\t\tocr'd text: ocr.txt, ocr.html, ocr.xhtml, ocr.stext, ocr.stext.json\n"
#else
		"\t\tocr'd text: ocr.txt, ocr.html, ocr.xhtml, ocr.stext, ocr.stext.json (disabled)\n"
#endif
		"\t\tbitmap-wrapped-as-pdf: pclm, ocr.pdf\n"
		"\n"
		"\t-q\tbe quiet (don't print progress messages)\n"
		"\t-s -\tshow extra information:\n"
		"\t\tm - show memory use\n"
		"\t\tt - show timings\n"
		"\t\tf - show page features\n"
		"\t\t5 - show md5 checksum of rendered image\n"
		"\n"
		"\t-R -\trotate clockwise (default: 0 degrees)\n"
		"\t-r -\tresolution in dpi (default: 72)\n"
		"\t-w -\twidth (in pixels) (maximum width if -r is specified)\n"
		"\t-h -\theight (in pixels) (maximum height if -r is specified)\n"
		"\t-f\tfit width and/or height exactly; ignore original aspect ratio\n"
		"\t-B -\tmaximum band_height (pXm, pcl, pclm, ocr.pdf, ps, psd and png output only)\n"
#ifndef DISABLE_MUTHREADS
		"\t-T -\tnumber of threads to use for rendering (banded mode only)\n"
#else
		"\t-T -\tnumber of threads to use for rendering (disabled in this non-threading build)\n"
#endif
		"\n"
		"\t-W -\tpage width for EPUB layout\n"
		"\t-H -\tpage height for EPUB layout\n"
		"\t-S -\tfont size for EPUB layout\n"
		"\t-U -\tfile name of user stylesheet for EPUB layout\n"
		"\t-X\tdisable document styles for EPUB layout\n"
		"\t-a\tdisable usage of accelerator file\n"
		"\n"
		"\t-c -\tcolorspace (mono, gray, grayalpha, rgb, rgba, cmyk, cmykalpha, filename of ICC profile)\n"
		"\t-e -\tproof icc profile (filename of ICC profile)\n"
		"\t-G -\tapply gamma correction\n"
		"\t-I\tinvert colors\n"
		"\n"
		"\t-A -\tnumber of bits of antialiasing (0 to 8)\n"
		"\t-A -/-\tnumber of bits of antialiasing (0 to 8) (graphics, text)\n"
		"\t-l -\tminimum stroked line width (in pixels)\n"
		"\t-K\tdo not draw text\n"
		"\t-D\tdisable use of display list\n"
		"\t-i\tignore errors\n"
		"\t-L\tlow memory mode (avoid caching, clear objects after each page)\n"
#ifndef DISABLE_MUTHREADS
		"\t-P\tparallel interpretation/rendering\n"
#else
		"\t-P\tparallel interpretation/rendering (disabled in this non-threading build)\n"
#endif
		"\t-N\tdisable ICC workflow (\"N\"o color management)\n"
		"\t-O -\tControl spot/overprint rendering\n"
#if FZ_ENABLE_SPOT_RENDERING
		"\t\t 0 = No spot rendering\n"
		"\t\t 1 = Overprint simulation (default)\n"
		"\t\t 2 = Full spot rendering\n"
#else
		"\t\t 0 = No spot rendering (default)\n"
		"\t\t 1 = Overprint simulation (Disabled in this build)\n"
		"\t\t 2 = Full spot rendering (Disabled in this build)\n"
#endif
#ifndef OCR_DISABLED
		"\t-t -\tSpecify language/script for OCR (default: eng)\n"
		"\t-d -\tSpecify path for OCR files (default: rely on TESSDATA_PREFIX environment variable)\n"
#else
		"\t-t -\tSpecify language/script for OCR (default: eng) (disabled)\n"
		"\t-d -\tSpecify path for OCR files (default: rely on TESSDATA_PREFIX environment variable) (disabled)\n"
#endif
		"\n"
		"\t-y l\tList the layer configs to stderr\n"
		"\t-y -\tSelect layer config (by number)\n"
		"\t-y -{,-}*\tSelect layer config (by number), and toggle the listed entries\n"
		"\n"
		"\t-Y\tList individual layers to stderr\n"
		"\t-z -\tHide individual layer\n"
		"\t-Z -\tShow individual layer\n"
		"\n"
		"\tpages\tcomma separated list of page numbers and ranges\n"
		);
	return 1;
}

static int gettime(void)
{
	static struct timeval first;
	static int once = 1;
	struct timeval now;
	if (once)
	{
		gettimeofday(&first, NULL);
		once = 0;
	}
	gettimeofday(&now, NULL);
	return (now.tv_sec - first.tv_sec) * 1000 + (now.tv_usec - first.tv_usec) / 1000;
}

static int has_percent_d(char *s)
{
	/* find '%[0-9]*d' */
	while (*s)
	{
		if (*s++ == '%')
		{
			while (*s >= '0' && *s <= '9')
				++s;
			if (*s == 'd')
				return 1;
		}
	}
	return 0;
}

/* Output file level (as opposed to page level) headers */
static void
file_level_headers(fz_context *ctx)
{
	if (output_format == OUT_STEXT_XML || output_format == OUT_TRACE || output_format == OUT_BBOX || output_format == OUT_OCR_STEXT_XML || output_format == OUT_XMLTEXT)
		fz_write_printf(ctx, out, "<?xml version=\"1.0\"?>\n");

	if (output_format == OUT_HTML || output_format == OUT_OCR_HTML)
		fz_print_stext_header_as_html(ctx, out);
	if (output_format == OUT_XHTML || output_format == OUT_OCR_XHTML)
		fz_print_stext_header_as_xhtml(ctx, out);

	if (output_format == OUT_STEXT_XML || output_format == OUT_TRACE || output_format == OUT_BBOX || output_format == OUT_OCR_STEXT_XML)
		fz_write_printf(ctx, out, "<document name=\"%s\">\n", filename);
	if (output_format == OUT_STEXT_JSON || output_format == OUT_OCR_STEXT_JSON)
		fz_write_printf(ctx, out, "{%q:%q,%q:[", "file", filename, "pages");

	if (output_format == OUT_PS)
		fz_write_ps_file_header(ctx, out);

	if (output_format == OUT_PWG)
		fz_write_pwg_file_header(ctx, out);

	if (output_format == OUT_PCLM)
	{
		fz_pclm_options opts = { 0 };
		fz_parse_pclm_options(ctx, &opts, "compression=flate");
		bander = fz_new_pclm_band_writer(ctx, out, &opts);
	}

	if (output_format == OUT_OCR_PDF)
	{
		char options[300];
		fz_pdfocr_options opts = { 0 };
		fz_snprintf(options, sizeof(options), "compression=flate,ocr-language=%s", ocr_language);
		if (ocr_datadir)
		{
			fz_strlcat(options, ",ocr-datadir=", sizeof (options));
			fz_strlcat(options, ocr_datadir, sizeof (options));
		}
		fz_parse_pdfocr_options(ctx, &opts, options);
		bander = fz_new_pdfocr_band_writer(ctx, out, &opts);
	}
}

static void
file_level_trailers(fz_context *ctx)
{
	if (output_format == OUT_STEXT_XML || output_format == OUT_TRACE || output_format == OUT_OCR_TRACE || output_format == OUT_BBOX || output_format == OUT_OCR_STEXT_XML)
		fz_write_printf(ctx, out, "</document>\n");
	if (output_format == OUT_STEXT_JSON || output_format == OUT_OCR_STEXT_JSON)
		fz_write_printf(ctx, out, "]}");

	if (output_format == OUT_HTML || output_format == OUT_OCR_HTML)
		fz_print_stext_trailer_as_html(ctx, out);
	if (output_format == OUT_XHTML || output_format == OUT_OCR_HTML)
		fz_print_stext_trailer_as_xhtml(ctx, out);

	if (output_format == OUT_PS)
		fz_write_ps_file_trailer(ctx, out, output_pagenum);

	if (output_format == OUT_PCLM || output_format == OUT_OCR_PDF)
	{
		fz_close_band_writer(ctx, bander);
		fz_drop_band_writer(ctx, bander);
		bander = NULL;
	}
}

static void drawband(fz_context *ctx, fz_page *page, fz_display_list *list, fz_matrix ctm, fz_rect tbounds, fz_cookie *cookie, int band_start, fz_pixmap *pix, fz_bitmap **bit)
{
	fz_device *dev = NULL;

	fz_var(dev);

	*bit = NULL;

	fz_try(ctx)
	{
		if (pix->alpha)
			fz_clear_pixmap(ctx, pix);
		else
			fz_clear_pixmap_with_value(ctx, pix, 255);

		dev = fz_new_draw_device_with_proof(ctx, fz_identity, pix, proof_cs);
		if (kill_text)
		{
			dev->fill_text = NULL;
			dev->stroke_text = NULL;
		}
		if (lowmemory)
			fz_enable_device_hints(ctx, dev, FZ_NO_CACHE);
		if (alphabits_graphics == 0)
			fz_enable_device_hints(ctx, dev, FZ_DONT_INTERPOLATE_IMAGES);
		if (list)
			fz_run_display_list(ctx, list, dev, ctm, tbounds, cookie);
		else
			fz_run_page(ctx, page, dev, ctm, cookie);
		fz_close_device(ctx, dev);
		fz_drop_device(ctx, dev);
		dev = NULL;

		if (invert)
			fz_invert_pixmap(ctx, pix);
		if (gamma_value != 1)
			fz_gamma_pixmap(ctx, pix, gamma_value);

		if (((output_format == OUT_PCL || output_format == OUT_PWG) && out_cs == CS_MONO) || (output_format == OUT_PBM) || (output_format == OUT_PKM))
			*bit = fz_new_bitmap_from_pixmap_band(ctx, pix, NULL, band_start);
	}
	fz_catch(ctx)
	{
		fz_drop_device(ctx, dev);
		fz_rethrow(ctx);
	}
}

static void dodrawpage(fz_context *ctx, fz_page *page, fz_display_list *list, int pagenum, fz_cookie *cookie, int start, int interptime, char *fname, int bg, fz_separations *seps)
{
	fz_rect mediabox;
	fz_device *dev = NULL;

	fz_var(dev);

	if (output_file_per_page)
		file_level_headers(ctx);

	if (list)
		mediabox = fz_bound_display_list(ctx, list);
	else
		mediabox = fz_bound_page(ctx, page);

	if (output_format == OUT_TRACE || output_format == OUT_OCR_TRACE)
	{
		float zoom;
		fz_matrix ctm;
		fz_device *pre_ocr_dev = NULL;
		fz_rect tmediabox;

		zoom = resolution / 72;
		ctm = fz_pre_scale(fz_rotate(rotation), zoom, zoom);
		tmediabox = fz_transform_rect(mediabox, ctm);

		fz_var(pre_ocr_dev);

		fz_try(ctx)
		{
			fz_write_printf(ctx, out, "<page mediabox=\"%g %g %g %g\">\n",
					tmediabox.x0, tmediabox.y0, tmediabox.x1, tmediabox.y1);
			dev = fz_new_trace_device(ctx, out);
			if (output_format == OUT_OCR_TRACE)
			{
				pre_ocr_dev = dev;
				dev = NULL;
				dev = fz_new_ocr_device(ctx, pre_ocr_dev, ctm, mediabox, 1, ocr_language, ocr_datadir, NULL, NULL);
			}
			if (lowmemory)
				fz_enable_device_hints(ctx, dev, FZ_NO_CACHE);
			if (list)
				fz_run_display_list(ctx, list, dev, ctm, fz_infinite_rect, cookie);
			else
				fz_run_page(ctx, page, dev, ctm, cookie);
			fz_close_device(ctx, dev);
			fz_drop_device(ctx, dev);
			dev = NULL;
			fz_close_device(ctx, pre_ocr_dev);
			fz_drop_device(ctx, pre_ocr_dev);
			pre_ocr_dev = NULL;
			fz_write_printf(ctx, out, "</page>\n");
		}
		fz_always(ctx)
		{
			fz_drop_device(ctx, pre_ocr_dev);
			fz_drop_device(ctx, dev);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}

	if (output_format == OUT_XMLTEXT)
	{
		fz_try(ctx)
		{
			float zoom;
			fz_matrix ctm;
			fz_rect tmediabox;

			zoom = resolution / 72;
			ctm = fz_pre_scale(fz_rotate(rotation), zoom, zoom);
			tmediabox = fz_transform_rect(mediabox, ctm);

			fz_write_printf(ctx, out, "<page mediabox=\"%g %g %g %g\">\n",
					tmediabox.x0, tmediabox.y0, tmediabox.x1, tmediabox.y1);
			dev = fz_new_xmltext_device(ctx, out);
			if (list)
				fz_run_display_list(ctx, list, dev, ctm, fz_infinite_rect, cookie);
			else
				fz_run_page(ctx, page, dev, ctm, cookie);
			fz_write_printf(ctx, out, "</page>\n");
			fz_close_device(ctx, dev);
		}
		fz_always(ctx)
		{
			fz_drop_device(ctx, dev);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}

	else if (output_format == OUT_BBOX)
	{
		fz_try(ctx)
		{
			fz_rect bbox = fz_empty_rect;
			float zoom;
			fz_matrix ctm;
			fz_rect tmediabox;

			zoom = resolution / 72;
			ctm = fz_pre_scale(fz_rotate(rotation), zoom, zoom);
			tmediabox = fz_transform_rect(mediabox, ctm);

			dev = fz_new_bbox_device(ctx, &bbox);
			if (lowmemory)
				fz_enable_device_hints(ctx, dev, FZ_NO_CACHE);
			if (list)
				fz_run_display_list(ctx, list, dev, ctm, fz_infinite_rect, cookie);
			else
				fz_run_page(ctx, page, dev, ctm, cookie);
			fz_close_device(ctx, dev);
			fz_write_printf(ctx, out, "<page bbox=\"%R\" mediabox=\"%R\" />\n", &bbox, &tmediabox);
		}
		fz_always(ctx)
		{
			fz_drop_device(ctx, dev);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}

	else if (output_format == OUT_TEXT || output_format == OUT_HTML || output_format == OUT_XHTML || output_format == OUT_STEXT_XML || output_format == OUT_STEXT_JSON ||
		output_format == OUT_OCR_TEXT || output_format == OUT_OCR_HTML || output_format == OUT_OCR_XHTML || output_format == OUT_OCR_STEXT_XML || output_format == OUT_OCR_STEXT_JSON)
	{
		fz_stext_page *text = NULL;
		float zoom;
		fz_matrix ctm;
		fz_device *pre_ocr_dev = NULL;
		fz_rect tmediabox;

		zoom = resolution / 72;
		ctm = fz_pre_scale(fz_rotate(rotation), zoom, zoom);

		fz_var(text);
		fz_var(pre_ocr_dev);

		fz_try(ctx)
		{
			fz_stext_options stext_options;

			stext_options.flags = (output_format == OUT_HTML ||
						output_format == OUT_XHTML ||
						output_format == OUT_OCR_HTML ||
						output_format == OUT_OCR_XHTML
						) ? FZ_STEXT_PRESERVE_IMAGES : 0;
			stext_options.flags |= FZ_STEXT_MEDIABOX_CLIP;
			if (output_format == OUT_STEXT_JSON || output_format == OUT_OCR_STEXT_JSON)
				stext_options.flags |= FZ_STEXT_PRESERVE_SPANS;
			tmediabox = fz_transform_rect(mediabox, ctm);
			text = fz_new_stext_page(ctx, tmediabox);
			dev = fz_new_stext_device(ctx, text, &stext_options);
			if (lowmemory)
				fz_enable_device_hints(ctx, dev, FZ_NO_CACHE);
			if (output_format == OUT_OCR_TEXT ||
				output_format == OUT_OCR_STEXT_JSON ||
				output_format == OUT_OCR_STEXT_XML ||
				output_format == OUT_OCR_HTML ||
				output_format == OUT_OCR_XHTML)
			{
				pre_ocr_dev = dev;
				dev = NULL;
				dev = fz_new_ocr_device(ctx, pre_ocr_dev, ctm, mediabox, 1, ocr_language, ocr_datadir, NULL, NULL);
			}
			if (list)
				fz_run_display_list(ctx, list, dev, ctm, fz_infinite_rect, cookie);
			else
				fz_run_page(ctx, page, dev, ctm, cookie);
			fz_close_device(ctx, dev);
			fz_drop_device(ctx, dev);
			dev = NULL;
			fz_close_device(ctx, pre_ocr_dev);
			fz_drop_device(ctx, pre_ocr_dev);
			pre_ocr_dev = NULL;
			if (output_format == OUT_STEXT_XML || output_format == OUT_OCR_STEXT_XML)
			{
				fz_print_stext_page_as_xml(ctx, out, text, pagenum);
			}
			else if (output_format == OUT_STEXT_JSON || output_format == OUT_OCR_STEXT_JSON)
			{
				static int first = 1;
				if (first)
					first = 0;
				else
					fz_write_string(ctx, out, ",");
				fz_print_stext_page_as_json(ctx, out, text, 1);
			}
			else if (output_format == OUT_HTML || output_format == OUT_OCR_HTML)
			{
				fz_print_stext_page_as_html(ctx, out, text, pagenum);
			}
			else if (output_format == OUT_XHTML || output_format == OUT_OCR_XHTML)
			{
				fz_print_stext_page_as_xhtml(ctx, out, text, pagenum);
			}
			else if (output_format == OUT_TEXT || output_format == OUT_OCR_TEXT)
			{
				fz_print_stext_page_as_text(ctx, out, text);
				fz_write_printf(ctx, out, "\f\n");
			}
		}
		fz_always(ctx)
		{
			fz_drop_device(ctx, pre_ocr_dev);
			fz_drop_device(ctx, dev);
			fz_drop_stext_page(ctx, text);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}

#if FZ_ENABLE_PDF
	else if (output_format == OUT_PDF)
	{
		fz_buffer *contents = NULL;
		pdf_obj *resources = NULL;

		fz_var(contents);
		fz_var(resources);

		fz_try(ctx)
		{
			/* We are ignoring ctm here. Understandable in a way, as resolution makes no sense
			 * when writing PDFs. Rotation is taken care of by the pdf_add_page call. */
			pdf_obj *page_obj;

			dev = pdf_page_write(ctx, pdfout, mediabox, &resources, &contents);
			if (list)
				fz_run_display_list(ctx, list, dev, fz_identity, fz_infinite_rect, cookie);
			else
				fz_run_page(ctx, page, dev, fz_identity, cookie);
			fz_close_device(ctx, dev);
			fz_drop_device(ctx, dev);
			dev = NULL;

			page_obj = pdf_add_page(ctx, pdfout, mediabox, rotation, resources, contents);
			pdf_insert_page(ctx, pdfout, -1, page_obj);
			pdf_drop_obj(ctx, page_obj);
		}
		fz_always(ctx)
		{
			pdf_drop_obj(ctx, resources);
			fz_drop_buffer(ctx, contents);
			fz_drop_device(ctx, dev);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}
#endif

	else if (output_format == OUT_SVG)
	{
		float zoom;
		fz_matrix ctm;
		fz_rect tbounds;
		char buf[512];
		fz_output *outs = NULL;

		fz_var(outs);

		zoom = resolution / 72;
		ctm = fz_pre_rotate(fz_scale(zoom, zoom), rotation);
		tbounds = fz_transform_rect(mediabox, ctm);

		fz_try(ctx)
		{
			if (!output || !strcmp(output, "-"))
				outs = fz_stdout(ctx);
			else
			{
				fz_format_output_path(ctx, buf, sizeof buf, output, pagenum);
				outs = fz_new_output_with_path(ctx, buf, 0);
			}

			dev = fz_new_svg_device(ctx, outs, tbounds.x1-tbounds.x0, tbounds.y1-tbounds.y0, FZ_SVG_TEXT_AS_PATH, 1);
			if (lowmemory)
				fz_enable_device_hints(ctx, dev, FZ_NO_CACHE);
			if (list)
				fz_run_display_list(ctx, list, dev, ctm, tbounds, cookie);
			else
				fz_run_page(ctx, page, dev, ctm, cookie);
			fz_close_device(ctx, dev);
			fz_close_output(ctx, outs);
		}
		fz_always(ctx)
		{
			fz_drop_device(ctx, dev);
			fz_drop_output(ctx, outs);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}
	else
	{
		float zoom;
		fz_matrix ctm;
		fz_rect tbounds;
		fz_irect ibounds;
		fz_pixmap *pix = NULL;
		int w, h;
		fz_bitmap *bit = NULL;

		fz_var(pix);
		fz_var(bander);
		fz_var(bit);

		zoom = resolution / 72;
		ctm = fz_pre_scale(fz_rotate(rotation), zoom, zoom);

		tbounds = fz_transform_rect(mediabox, ctm);
		ibounds = fz_round_rect(tbounds);

		/* Make local copies of our width/height */
		w = width;
		h = height;

		/* If a resolution is specified, check to see whether w/h are
		 * exceeded; if not, unset them. */
		if (res_specified)
		{
			int t;
			t = ibounds.x1 - ibounds.x0;
			if (w && t <= w)
				w = 0;
			t = ibounds.y1 - ibounds.y0;
			if (h && t <= h)
				h = 0;
		}

		/* Now w or h will be 0 unless they need to be enforced. */
		if (w || h)
		{
			float scalex = w / (tbounds.x1 - tbounds.x0);
			float scaley = h / (tbounds.y1 - tbounds.y0);
			fz_matrix scale_mat;

			if (fit)
			{
				if (w == 0)
					scalex = 1.0f;
				if (h == 0)
					scaley = 1.0f;
			}
			else
			{
				if (w == 0)
					scalex = scaley;
				if (h == 0)
					scaley = scalex;
			}
			if (!fit)
			{
				if (scalex > scaley)
					scalex = scaley;
				else
					scaley = scalex;
			}
			scale_mat = fz_scale(scalex, scaley);
			ctm = fz_concat(ctm, scale_mat);
			tbounds = fz_transform_rect(mediabox, ctm);
		}
		ibounds = fz_round_rect(tbounds);
		tbounds = fz_rect_from_irect(ibounds);

		fz_try(ctx)
		{
			fz_irect band_ibounds = ibounds;
			int band, bands = 1;
			int totalheight = ibounds.y1 - ibounds.y0;
			int drawheight = totalheight;

			if (band_height != 0)
			{
				/* Banded rendering; we'll only render to a
				 * given height at a time. */
				drawheight = band_height;
				if (totalheight > band_height)
					band_ibounds.y1 = band_ibounds.y0 + band_height;
				bands = (totalheight + band_height-1)/band_height;
				tbounds.y1 = tbounds.y0 + band_height + 2;
				DEBUG_THREADS(("Using %d Bands\n", bands));
			}

			if (num_workers > 0)
			{
				for (band = 0; band < fz_mini(num_workers, bands); band++)
				{
					workers[band].band = band;
					workers[band].error = 0;
					workers[band].ctm = ctm;
					workers[band].tbounds = tbounds;
					tbounds.y0 += band_height;
					tbounds.y1 += band_height;
					memset(&workers[band].cookie, 0, sizeof(fz_cookie));
					workers[band].list = list;
					workers[band].pix = fz_new_pixmap_with_bbox(ctx, colorspace, band_ibounds, seps, alpha);
					workers[band].pix->y += band * band_height;
					fz_set_pixmap_resolution(ctx, workers[band].pix, resolution, resolution);
					workers[band].running = 1;
#ifndef DISABLE_MUTHREADS
					DEBUG_THREADS(("Worker %d, Pre-triggering band %d\n", band, band));
					mu_trigger_semaphore(&workers[band].start);
#endif
				}
				pix = workers[0].pix;
			}
			else
			{
				pix = fz_new_pixmap_with_bbox(ctx, colorspace, band_ibounds, seps, alpha);
				fz_set_pixmap_resolution(ctx, pix, resolution, resolution);
			}

			/* Output any page level headers (for banded formats) */
			if (output)
			{
				if (output_format == OUT_PGM || output_format == OUT_PPM || output_format == OUT_PNM)
					bander = fz_new_pnm_band_writer(ctx, out);
				else if (output_format == OUT_PAM)
					bander = fz_new_pam_band_writer(ctx, out);
				else if (output_format == OUT_PNG)
					bander = fz_new_png_band_writer(ctx, out);
				else if (output_format == OUT_PBM)
					bander = fz_new_pbm_band_writer(ctx, out);
				else if (output_format == OUT_PKM)
					bander = fz_new_pkm_band_writer(ctx, out);
				else if (output_format == OUT_PS)
					bander = fz_new_ps_band_writer(ctx, out);
				else if (output_format == OUT_PSD)
					bander = fz_new_psd_band_writer(ctx, out);
				else if (output_format == OUT_PWG)
				{
					if (out_cs == CS_MONO)
						bander = fz_new_mono_pwg_band_writer(ctx, out, NULL);
					else
						bander = fz_new_pwg_band_writer(ctx, out, NULL);
				}
				else if (output_format == OUT_PCL)
				{
					if (out_cs == CS_MONO)
						bander = fz_new_mono_pcl_band_writer(ctx, out, NULL);
					else
						bander = fz_new_color_pcl_band_writer(ctx, out, NULL);
				}
				if (bander)
				{
					fz_write_header(ctx, bander, pix->w, totalheight, pix->n, pix->alpha, pix->xres, pix->yres, output_pagenum++, pix->colorspace, pix->seps);
				}
			}

			for (band = 0; band < bands; band++)
			{
				if (num_workers > 0)
				{
					worker_t *w = &workers[band % num_workers];
#ifndef DISABLE_MUTHREADS
					DEBUG_THREADS(("Waiting for worker %d to complete band %d\n", w->num, band));
					mu_wait_semaphore(&w->stop);
#endif
					w->running = 0;
					cookie->errors += w->cookie.errors;
					pix = w->pix;
					bit = w->bit;
					w->bit = NULL;

					if (w->error)
						fz_throw(ctx, FZ_ERROR_GENERIC, "worker %d failed to render band %d", w->num, band);
				}
				else
					drawband(ctx, page, list, ctm, tbounds, cookie, band * band_height, pix, &bit);

				if (output)
				{
					if (bander && (pix || bit))
						fz_write_band(ctx, bander, bit ? bit->stride : pix->stride, drawheight, bit ? bit->samples : pix->samples);
					fz_drop_bitmap(ctx, bit);
					bit = NULL;
				}

				if (num_workers > 0 && band + num_workers < bands)
				{
					worker_t *w = &workers[band % num_workers];
					w->band = band + num_workers;
					w->pix->y = band_ibounds.y0 + w->band * band_height;
					w->ctm = ctm;
					w->tbounds = tbounds;
					memset(&w->cookie, 0, sizeof(fz_cookie));
					w->running = 1;
#ifndef DISABLE_MUTHREADS
					DEBUG_THREADS(("Triggering worker %d for band %d\n", w->num, w->band));
					mu_trigger_semaphore(&w->start);
#endif
				}
				if (num_workers <= 0)
					pix->y += band_height;
				tbounds.y0 += band_height;
				tbounds.y1 += band_height;
			}

			if (output_format != OUT_PCLM && output_format != OUT_OCR_PDF)
				fz_close_band_writer(ctx, bander);

			/* FIXME */
			if (showmd5 && pix)
			{
				unsigned char digest[16];
				int i;

				fz_md5_pixmap(ctx, pix, digest);
				fprintf(stderr, " ");
				for (i = 0; i < 16; i++)
					fprintf(stderr, "%02x", digest[i]);
			}
		}
		fz_always(ctx)
		{
			if (output_format != OUT_PCLM && output_format != OUT_OCR_PDF)
			{
				fz_drop_band_writer(ctx, bander);
				/* bander must be set to NULL to avoid use-after-frees. A use-after-free
				 * would occur when a valid page was followed by a page with invalid
				 * pixmap dimensions, causing bander -- a static -- to point to previously
				 * freed memory instead of a new band_writer. */
				bander = NULL;
			}
			fz_drop_bitmap(ctx, bit);
			bit = NULL;
			if (num_workers > 0)
			{
				int i;
				DEBUG_THREADS(("Stopping workers and removing their pixmaps\n"));
				for (i = 0; i < num_workers; i++)
				{
					if (workers[i].running)
					{
#ifndef DISABLE_MUTHREADS
						DEBUG_THREADS(("Waiting on worker %d to finish processing\n", i));
						mu_wait_semaphore(&workers[i].stop);
#endif
						workers[i].running = 0;
					}
					else
						DEBUG_THREADS(("Worker %d not processing anything\n", i));
					fz_drop_pixmap(ctx, workers[i].pix);
					workers[i].pix = NULL;
				}
			}
			else
				fz_drop_pixmap(ctx, pix);
		}
		fz_catch(ctx)
		{
			if (output_format == OUT_PCLM || output_format == OUT_OCR_PDF)
			{
				fz_drop_band_writer(ctx, bander);
				bander = NULL;
			}
			fz_rethrow(ctx);
		}
	}

	if (output_file_per_page)
		file_level_trailers(ctx);

	if (showtime)
	{
		int end = gettime();
		int diff = end - start;

		if (bg)
		{
			if (diff + interptime < timing.min)
			{
				timing.min = diff + interptime;
				timing.mininterp = interptime;
				timing.minpage = pagenum;
				timing.minfilename = fname;
			}
			if (diff + interptime > timing.max)
			{
				timing.max = diff + interptime;
				timing.maxinterp = interptime;
				timing.maxpage = pagenum;
				timing.maxfilename = fname;
			}
			timing.count ++;

			fprintf(stderr, " %dms (interpretation) %dms (rendering) %dms (total)", interptime, diff, diff + interptime);
		}
		else
		{
			if (diff < timing.min)
			{
				timing.min = diff;
				timing.minpage = pagenum;
				timing.minfilename = fname;
			}
			if (diff > timing.max)
			{
				timing.max = diff;
				timing.maxpage = pagenum;
				timing.maxfilename = fname;
			}
			timing.total += diff;
			timing.count ++;

			fprintf(stderr, " %dms", diff);
		}
	}

	if (!quiet || showfeatures || showtime || showmd5)
		fprintf(stderr, "\n");

	if (lowmemory)
		fz_empty_store(ctx);

	if (showmemory)
		fz_dump_glyph_cache_stats(ctx, fz_stderr(ctx));

	fz_flush_warnings(ctx);

	if (cookie->errors)
		errored = 1;
}

static void bgprint_flush(void)
{
	if (!bgprint.active || !bgprint.started)
		return;

#ifndef DISABLE_MUTHREADS
	mu_wait_semaphore(&bgprint.stop);
#endif
	bgprint.started = 0;
}

static void drawpage(fz_context *ctx, fz_document *doc, int pagenum)
{
	fz_page *page;
	fz_display_list *list = NULL;
	fz_device *dev = NULL;
	int start;
	fz_cookie cookie = { 0 };
	fz_separations *seps = NULL;
	const char *features = "";

	fz_var(list);
	fz_var(dev);
	fz_var(seps);

	start = (showtime ? gettime() : 0);

	page = fz_load_page(ctx, doc, pagenum - 1);

	if (spots != SPOTS_NONE)
	{
		fz_try(ctx)
		{
			seps = fz_page_separations(ctx, page);
			if (seps)
			{
				int i, n = fz_count_separations(ctx, seps);
				if (spots == SPOTS_FULL)
					for (i = 0; i < n; i++)
						fz_set_separation_behavior(ctx, seps, i, FZ_SEPARATION_SPOT);
				else
					for (i = 0; i < n; i++)
						fz_set_separation_behavior(ctx, seps, i, FZ_SEPARATION_COMPOSITE);
			}
			else if (fz_page_uses_overprint(ctx, page))
			{
				/* This page uses overprint, so we need an empty
				 * sep object to force the overprint simulation on. */
				seps = fz_new_separations(ctx, 0);
			}
			else if (oi && fz_colorspace_n(ctx, oi) != fz_colorspace_n(ctx, colorspace))
			{
				/* We have an output intent, and it's incompatible
				 * with the colorspace our device needs. Force the
				 * overprint simulation on, because this ensures that
				 * we 'simulate' the output intent too. */
				seps = fz_new_separations(ctx, 0);
			}
		}
		fz_catch(ctx)
		{
			fz_drop_page(ctx, page);
			fz_rethrow(ctx);
		}
	}

	if (uselist)
	{
		fz_try(ctx)
		{
			list = fz_new_display_list(ctx, fz_bound_page(ctx, page));
			dev = fz_new_list_device(ctx, list);
			if (lowmemory)
				fz_enable_device_hints(ctx, dev, FZ_NO_CACHE);
			fz_run_page(ctx, page, dev, fz_identity, &cookie);
			fz_close_device(ctx, dev);
		}
		fz_always(ctx)
		{
			fz_drop_device(ctx, dev);
			dev = NULL;
		}
		fz_catch(ctx)
		{
			fz_drop_display_list(ctx, list);
			fz_drop_separations(ctx, seps);
			fz_drop_page(ctx, page);
			fz_rethrow(ctx);
		}

		if (bgprint.active && showtime)
		{
			int end = gettime();
			start = end - start;
		}
	}

	if (showfeatures)
	{
		int iscolor;
		dev = fz_new_test_device(ctx, &iscolor, 0.02f, 0, NULL);
		if (lowmemory)
			fz_enable_device_hints(ctx, dev, FZ_NO_CACHE);
		fz_try(ctx)
		{
			if (list)
				fz_run_display_list(ctx, list, dev, fz_identity, fz_infinite_rect, NULL);
			else
				fz_run_page(ctx, page, dev, fz_identity, &cookie);
			fz_close_device(ctx, dev);
		}
		fz_always(ctx)
		{
			fz_drop_device(ctx, dev);
			dev = NULL;
		}
		fz_catch(ctx)
		{
			fz_drop_display_list(ctx, list);
			fz_drop_separations(ctx, seps);
			fz_drop_page(ctx, page);
			fz_rethrow(ctx);
		}
		features = iscolor ? " color" : " grayscale";
	}

	if (output_file_per_page)
	{
		char text_buffer[512];

		bgprint_flush();
		if (out)
		{
			fz_close_output(ctx, out);
			fz_drop_output(ctx, out);
		}
		fz_format_output_path(ctx, text_buffer, sizeof text_buffer, output, pagenum);
		out = fz_new_output_with_path(ctx, text_buffer, 0);
	}

	if (bgprint.active)
	{
		bgprint_flush();
		if (bgprint.error)
		{
			fz_drop_display_list(ctx, list);
			fz_drop_separations(ctx, seps);
			fz_drop_page(ctx, page);

			/* it failed, do not continue trying */
			bgprint.active = 0;
		}
		else if (bgprint.active)
		{
			if (!quiet || showfeatures || showtime || showmd5)
				fprintf(stderr, "page %s %d%s", filename, pagenum, features);

			bgprint.started = 1;
			bgprint.page = page;
			bgprint.list = list;
			bgprint.seps = seps;
			bgprint.filename = filename;
			bgprint.pagenum = pagenum;
			bgprint.interptime = start;
			bgprint.error = 0;
#ifndef DISABLE_MUTHREADS
			mu_trigger_semaphore(&bgprint.start);
#else
			fz_drop_display_list(ctx, list);
			fz_drop_separations(ctx, seps);
			fz_drop_page(ctx, page);
#endif
		}
	}
	else
	{
		if (!quiet || showfeatures || showtime || showmd5)
			fprintf(stderr, "page %s %d%s", filename, pagenum, features);
		fz_try(ctx)
			dodrawpage(ctx, page, list, pagenum, &cookie, start, 0, filename, 0, seps);
		fz_always(ctx)
		{
			fz_drop_display_list(ctx, list);
			fz_drop_separations(ctx, seps);
			fz_drop_page(ctx, page);
		}
		fz_catch(ctx)
		{
			fz_rethrow(ctx);
		}
	}
}

static void drawrange(fz_context *ctx, fz_document *doc, const char *range)
{
	int page, spage, epage, pagecount;

	pagecount = fz_count_pages(ctx, doc);

	while ((range = fz_parse_page_range(ctx, range, &spage, &epage, pagecount)))
	{
		if (spage < epage)
			for (page = spage; page <= epage; page++)
			{
				fz_try(ctx)
					drawpage(ctx, doc, page);
				fz_catch(ctx)
				{
					if (ignore_errors)
						fz_warn(ctx, "ignoring error on page %d in '%s'", page, filename);
					else
						fz_rethrow(ctx);
				}
			}
		else
			for (page = spage; page >= epage; page--)
			{
				fz_try(ctx)
					drawpage(ctx, doc, page);
				fz_catch(ctx)
				{
					if (ignore_errors)
						fz_warn(ctx, "ignoring error on page %d in '%s'", page, filename);
					else
						fz_rethrow(ctx);
				}
			}
	}
}

static int
parse_colorspace(const char *name)
{
	int i;

	for (i = 0; i < (int)nelem(cs_name_table); i++)
	{
		if (!strcmp(name, cs_name_table[i].name))
			return cs_name_table[i].colorspace;
	}

	/* Assume ICC. We will error out later if not the case. */
	icc_filename = name;
	return CS_ICC;
}

typedef struct
{
	size_t size;
#if defined(_M_IA64) || defined(_M_AMD64)
	size_t align;
#endif
} trace_header;

typedef struct
{
	size_t current;
	size_t peak;
	size_t total;
	size_t allocs;
	size_t mem_limit;
	size_t alloc_limit;
} trace_info;

static void *hit_limit(void *val)
{
	return val;
}

static void *hit_memory_limit(trace_info *info, int is_malloc, size_t oldsize, size_t size)
{
	if (is_malloc)
		printf("Memory limit (%zu) hit upon malloc(%zu) when %zu already allocated.\n", info->mem_limit, size, info->current);
	else
		printf("Memory limit (%zu) hit upon realloc(%zu) from %zu bytes when %zu already allocated.\n", info->mem_limit, size, oldsize, info->current);
	return hit_limit(NULL);
}


static void *hit_alloc_limit(trace_info *info, int is_malloc, size_t oldsize, size_t size)
{
	if (is_malloc)
		printf("Allocation limit (%zu) hit upon malloc(%zu) when %zu already allocated.\n", info->alloc_limit, size, info->current);
	else
		printf("Allocation limit (%zu) hit upon realloc(%zu) from %zu bytes when %zu already allocated.\n", info->alloc_limit, size, oldsize, info->current);
	return hit_limit(NULL);
}

static void *
trace_malloc(void *arg, size_t size)
{
	trace_info *info = (trace_info *) arg;
	trace_header *p;
	if (size == 0)
		return NULL;
	if (size > SIZE_MAX - sizeof(trace_header))
		return NULL;
	if (info->mem_limit > 0 && size > info->mem_limit - info->current)
		return hit_memory_limit(info, 1, 0, size);
	if (info->alloc_limit > 0 && info->allocs > info->alloc_limit)
		return hit_alloc_limit(info, 1, 0, size);
	p = malloc(size + sizeof(trace_header));
	if (p == NULL)
		return NULL;
	p[0].size = size;
	info->current += size;
	info->total += size;
	if (info->current > info->peak)
		info->peak = info->current;
	info->allocs++;
	return (void *)&p[1];
}

static void
trace_free(void *arg, void *p_)
{
	trace_info *info = (trace_info *) arg;
	trace_header *p = (trace_header *)p_;

	if (p == NULL)
		return;
	info->current -= p[-1].size;
	free(&p[-1]);
}

static void *
trace_realloc(void *arg, void *p_, size_t size)
{
	trace_info *info = (trace_info *) arg;
	trace_header *p = (trace_header *)p_;
	size_t oldsize;

	if (size == 0)
	{
		trace_free(arg, p_);
		return NULL;
	}
	if (p == NULL)
		return trace_malloc(arg, size);
	if (size > SIZE_MAX - sizeof(trace_header))
		return NULL;
	oldsize = p[-1].size;
	if (info->mem_limit > 0 && size > info->mem_limit - info->current + oldsize)
		return hit_memory_limit(info, 0, oldsize, size);
	if (info->alloc_limit > 0 && info->allocs > info->alloc_limit)
		return hit_alloc_limit(info, 0, oldsize, size);
	p = realloc(&p[-1], size + sizeof(trace_header));
	if (p == NULL)
		return NULL;
	info->current += size - oldsize;
	if (size > oldsize)
		info->total += size - oldsize;
	if (info->current > info->peak)
		info->peak = info->current;
	p[0].size = size;
	info->allocs++;
	return &p[1];
}

#ifndef DISABLE_MUTHREADS
static void worker_thread(void *arg)
{
	worker_t *me = (worker_t *)arg;
	int band;

	do
	{
		DEBUG_THREADS(("Worker %d waiting\n", me->num));
		mu_wait_semaphore(&me->start);
		band = me->band;
		DEBUG_THREADS(("Worker %d woken for band %d\n", me->num, band));
		if (band >= 0)
		{
			fz_try(me->ctx)
			{
				drawband(me->ctx, NULL, me->list, me->ctm, me->tbounds, &me->cookie, band * band_height, me->pix, &me->bit);
				DEBUG_THREADS(("Worker %d completed band %d\n", me->num, band));
			}
			fz_catch(me->ctx)
			{
				DEBUG_THREADS(("Worker %d failed on band %d\n", me->num, band));
				me->error = 1;
			}
		}
		mu_trigger_semaphore(&me->stop);
	}
	while (band >= 0);
	DEBUG_THREADS(("Worker %d shutting down\n", me->num));
}

static void bgprint_worker(void *arg)
{
	fz_cookie cookie = { 0 };
	int pagenum;

	(void)arg;

	do
	{
		DEBUG_THREADS(("BGPrint waiting\n"));
		mu_wait_semaphore(&bgprint.start);
		pagenum = bgprint.pagenum;
		DEBUG_THREADS(("BGPrint woken for pagenum %d\n", pagenum));
		if (pagenum >= 0)
		{
			int start = gettime();
			memset(&cookie, 0, sizeof(cookie));
			fz_try(bgprint.ctx)
			{
				dodrawpage(bgprint.ctx, bgprint.page, bgprint.list, pagenum, &cookie, start, bgprint.interptime, bgprint.filename, 1, bgprint.seps);
				DEBUG_THREADS(("BGPrint completed page %d\n", pagenum));
			}
			fz_always(bgprint.ctx)
			{
				fz_drop_display_list(bgprint.ctx, bgprint.list);
				fz_drop_separations(bgprint.ctx, bgprint.seps);
				fz_drop_page(bgprint.ctx, bgprint.page);
			}
			fz_catch(bgprint.ctx)
			{
				DEBUG_THREADS(("BGPrint failed on page %d\n", pagenum));
				bgprint.error = 1;
			}

		}
		mu_trigger_semaphore(&bgprint.stop);
	}
	while (pagenum >= 0);
	DEBUG_THREADS(("BGPrint shutting down\n"));
}
#endif

static inline int iswhite(int ch)
{
	return
		ch == '\011' || ch == '\012' ||
		ch == '\014' || ch == '\015' || ch == '\040';
}

static void list_layers(fz_context *ctx, fz_document *doc)
{
#if FZ_ENABLE_PDF
	pdf_document *pdoc = pdf_specifics(ctx, doc);
	int k, n = pdf_count_layers(ctx, pdoc);
	for (k = 0; k < n; ++k) {
		const char *name = pdf_layer_name(ctx, pdoc, k);
		int state = pdf_layer_is_enabled(ctx, pdoc, k);
		fprintf(stderr, "layer %d (%s): %s\n", k+1, state ? "on" : "off", name);
	}
#endif
}

static void toggle_layers(fz_context *ctx, fz_document *doc)
{
#if FZ_ENABLE_PDF
	pdf_document *pdoc = pdf_specifics(ctx, doc);
	int i, k, n;

	n = pdf_count_layers(ctx, pdoc);
	for (i = 0; i < layer_off_len; ++i)
	{
		if (layer_off[i] == -1)
			for (k = 0; k < n; ++k)
				pdf_enable_layer(ctx, pdoc, k, 0);
		else if (layer_off[i] >= 1 && layer_off[i] <= n)
			pdf_enable_layer(ctx, pdoc, layer_off[i] - 1, 0);
		else
			fprintf(stderr, "invalid layer: %d\n", layer_off[i]);
	}

	for (i = 0; i < layer_on_len; ++i)
	{
		if (layer_on[i] == -1)
			for (k = 0; k < n; ++k)
				pdf_enable_layer(ctx, pdoc, k, 1);
		else if (layer_on[i] >= 1 && layer_on[i] <= n)
			pdf_enable_layer(ctx, pdoc, layer_on[i] - 1, 1);
		else
			fprintf(stderr, "invalid layer: %d\n", layer_on[i]);
	}
#endif
}

static void apply_layer_config(fz_context *ctx, fz_document *doc, const char *lc)
{
#if FZ_ENABLE_PDF
	pdf_document *pdoc = pdf_specifics(ctx, doc);
	int config;
	int n, j;
	pdf_layer_config info;

	if (!pdoc)
	{
		fz_warn(ctx, "Only PDF files have layers");
		return;
	}

	while (iswhite(*lc))
		lc++;

	if (*lc == 0 || *lc == 'l')
	{
		int num_configs = pdf_count_layer_configs(ctx, pdoc);

		fprintf(stderr, "Layer configs:\n");
		for (config = 0; config < num_configs; config++)
		{
			fprintf(stderr, " %s%d:", config < 10 ? " " : "", config);
			pdf_layer_config_info(ctx, pdoc, config, &info);
			if (info.name)
				fprintf(stderr, " Name=\"%s\"", info.name);
			if (info.creator)
				fprintf(stderr, " Creator=\"%s\"", info.creator);
			fprintf(stderr, "\n");
		}
		return;
	}

	/* Read the config number */
	if (*lc < '0' || *lc > '9')
	{
		fprintf(stderr, "cannot find number expected for -y\n");
		return;
	}
	config = fz_atoi(lc);
	pdf_select_layer_config(ctx, pdoc, config);

	while (*lc)
	{
		int item;

		/* Skip over the last number we read (in the fz_atoi) */
		while (*lc >= '0' && *lc <= '9')
			lc++;
		while (iswhite(*lc))
			lc++;
		if (*lc != ',')
			break;
		lc++;
		while (iswhite(*lc))
			lc++;
		if (*lc < '0' || *lc > '9')
		{
			fprintf(stderr, "Expected a number for UI item to toggle\n");
			return;
		}
		item = fz_atoi(lc);
		pdf_toggle_layer_config_ui(ctx, pdoc, item);
	}

	/* Now list the final state of the config */
	fprintf(stderr, "Layer Config %d:\n", config);
	pdf_layer_config_info(ctx, pdoc, config, &info);
	if (info.name)
		fprintf(stderr, " Name=\"%s\"", info.name);
	if (info.creator)
		fprintf(stderr, " Creator=\"%s\"", info.creator);
	fprintf(stderr, "\n");
	n = pdf_count_layer_config_ui(ctx, pdoc);
	for (j = 0; j < n; j++)
	{
		pdf_layer_config_ui ui;

		pdf_layer_config_ui_info(ctx, pdoc, j, &ui);
		fprintf(stderr, "%s%d: ", j < 10 ? " " : "", j);
		while (ui.depth > 0)
		{
			ui.depth--;
			fprintf(stderr, "  ");
		}
		if (ui.type == PDF_LAYER_UI_CHECKBOX)
			fprintf(stderr, " [%c] ", ui.selected ? 'x' : ' ');
		else if (ui.type == PDF_LAYER_UI_RADIOBOX)
			fprintf(stderr, " (%c) ", ui.selected ? 'x' : ' ');
		if (ui.text)
			fprintf(stderr, "%s", ui.text);
		if (ui.type != PDF_LAYER_UI_LABEL && ui.locked)
			fprintf(stderr, " <locked>");
		fprintf(stderr, "\n");
	}
#endif
}

static int convert_to_accel_path(fz_context *ctx, char outname[], char *absname, size_t len)
{
	char *tmpdir;
	char *s;

	tmpdir = getenv("TEMP");
	if (!tmpdir)
		tmpdir = getenv("TMP");
	if (!tmpdir)
		tmpdir = "/var/tmp";
	if (!fz_is_directory(ctx, tmpdir))
		tmpdir = "/tmp";

	if (absname[0] == '/' || absname[0] == '\\')
		++absname;

	s = absname;
	while (*s) {
		if (*s == '/' || *s == '\\' || *s == ':')
			*s = '%';
		++s;
	}

	if (fz_snprintf(outname, len, "%s/%s.accel", tmpdir, absname) >= len)
		return 0;
	return 1;
}

static int get_accelerator_filename(fz_context *ctx, char outname[], size_t len, const char *fname)
{
	char absname[PATH_MAX];
	if (!fz_realpath(fname, absname))
		return 0;
	if (!convert_to_accel_path(ctx, outname, absname, len))
		return 0;
	return 1;
}

static void save_accelerator(fz_context *ctx, fz_document *doc, const char *fname)
{
	char absname[PATH_MAX];

	if (!doc)
		return;
	if (!fz_document_supports_accelerator(ctx, doc))
		return;
	if (!get_accelerator_filename(ctx, absname, sizeof(absname), fname))
		return;

	fz_save_accelerator(ctx, doc, absname);
}

#ifdef MUDRAW_STANDALONE
int main(int argc, char **argv)
#else
int mudraw_main(int argc, char **argv)
#endif
{
	char *password = "";
	fz_document *doc = NULL;
	int c;
	fz_context *ctx;
	trace_info trace_info = { 0, 0, 0, 0, 0, 0 };
	fz_alloc_context trace_alloc_ctx = { &trace_info, trace_malloc, trace_realloc, trace_free };
	fz_alloc_context *alloc_ctx = NULL;
	fz_locks_context *locks = NULL;
	size_t max_store = FZ_STORE_DEFAULT;

	fz_var(doc);

	while ((c = fz_getopt(argc, argv, "qp:o:F:R:r:w:h:fB:c:e:G:Is:A:DiW:H:S:T:t:d:U:XLvPl:y:Yz:Z:NO:am:K")) != -1)
	{
		switch (c)
		{
		default: return usage();

		case 'q': quiet = 1; break;

		case 'p': password = fz_optarg; break;

		case 'o': output = fz_optarg; break;
		case 'F': format = fz_optarg; break;

		case 'R': rotation = fz_atof(fz_optarg); break;
		case 'r': resolution = fz_atof(fz_optarg); res_specified = 1; break;
		case 'w': width = fz_atof(fz_optarg); break;
		case 'h': height = fz_atof(fz_optarg); break;
		case 'f': fit = 1; break;
		case 'B': band_height = atoi(fz_optarg); break;

		case 'c': out_cs = parse_colorspace(fz_optarg); break;
		case 'e': proof_filename = fz_optarg; break;
		case 'G': gamma_value = fz_atof(fz_optarg); break;
		case 'I': invert++; break;

		case 'W': layout_w = fz_atof(fz_optarg); break;
		case 'H': layout_h = fz_atof(fz_optarg); break;
		case 'S': layout_em = fz_atof(fz_optarg); break;
		case 'U': layout_css = fz_optarg; break;
		case 'X': layout_use_doc_css = 0; break;

		case 'K': kill_text = 1; break;

		case 'O': spots = fz_atof(fz_optarg);
#ifndef FZ_ENABLE_SPOT_RENDERING
			fprintf(stderr, "Spot rendering/Overprint/Overprint simulation not enabled in this build\n");
			spots = SPOTS_NONE;
#endif
			break;

		case 's':
			if (strchr(fz_optarg, 't')) ++showtime;
			if (strchr(fz_optarg, 'm')) ++showmemory;
			if (strchr(fz_optarg, 'f')) ++showfeatures;
			if (strchr(fz_optarg, '5')) ++showmd5;
			break;

		case 'A':
		{
			char *sep;
			alphabits_graphics = atoi(fz_optarg);
			sep = strchr(fz_optarg, '/');
			if (sep)
				alphabits_text = atoi(sep+1);
			else
				alphabits_text = alphabits_graphics;
			break;
		}
		case 'D': uselist = 0; break;
		case 'l': min_line_width = fz_atof(fz_optarg); break;
		case 'i': ignore_errors = 1; break;
		case 'N': no_icc = 1; break;

		case 'T':
#ifndef DISABLE_MUTHREADS
			num_workers = atoi(fz_optarg); break;
#else
			fprintf(stderr, "Threads not enabled in this build\n");
			break;
#endif
		case 'd':
#ifndef OCR_DISABLED
			ocr_datadir = fz_optarg; break;
#else
			fprintf(stderr, "OCR functionality not enabled in this build\n");
			break;
#endif
		case 't':
#ifndef OCR_DISABLED
			ocr_language = fz_optarg; break;
#else
			fprintf(stderr, "OCR functionality not enabled in this build\n");
			break;
#endif
		case 'm':
			if (fz_optarg[0] == 's') trace_info.mem_limit = fz_atoi64(&fz_optarg[1]);
			else if (fz_optarg[0] == 'a') trace_info.alloc_limit = fz_atoi64(&fz_optarg[1]);
			else trace_info.mem_limit = fz_atoi64(fz_optarg);
			break;
		case 'L': lowmemory = 1; break;
		case 'P':
#ifndef DISABLE_MUTHREADS
			bgprint.active = 1; break;
#else
			fprintf(stderr, "Threads not enabled in this build\n");
			break;
#endif
		case 'y': layer_config = fz_optarg; break;
		case 'Y': layer_list = 1; break;
		case 'z': layer_off[layer_off_len++] = !strcmp(fz_optarg, "all") ? -1 : fz_atoi(fz_optarg); break;
		case 'Z': layer_on[layer_on_len++] = !strcmp(fz_optarg, "all") ? -1 : fz_atoi(fz_optarg); break;
		case 'a': useaccel = 0; break;

		case 'v': fprintf(stderr, "mudraw version %s\n", FZ_VERSION); return 1;
		}
	}

	if (fz_optind == argc)
		return usage();

	if (num_workers > 0)
	{
		if (uselist == 0)
		{
			fprintf(stderr, "cannot use multiple threads without using display list\n");
			exit(1);
		}

		if (band_height == 0)
		{
			fprintf(stderr, "Using multiple threads without banding is pointless\n");
		}
	}

	if (bgprint.active)
	{
		if (uselist == 0)
		{
			fprintf(stderr, "cannot bgprint without using display list\n");
			exit(1);
		}
	}

#ifndef DISABLE_MUTHREADS
	locks = init_mudraw_locks();
	if (locks == NULL)
	{
		fprintf(stderr, "mutex initialisation failed\n");
		exit(1);
	}
#endif

	if (trace_info.mem_limit || trace_info.alloc_limit || showmemory)
		alloc_ctx = &trace_alloc_ctx;

	if (lowmemory)
		max_store = 1;

	ctx = fz_new_context(alloc_ctx, locks, max_store);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		exit(1);
	}

	fz_try(ctx)
	{
		if (proof_filename)
		{
			fz_buffer *proof_buffer = fz_read_file(ctx, proof_filename);
			proof_cs = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_NONE, 0, NULL, proof_buffer);
			fz_drop_buffer(ctx, proof_buffer);
		}

		fz_set_text_aa_level(ctx, alphabits_text);
		fz_set_graphics_aa_level(ctx, alphabits_graphics);
		fz_set_graphics_min_line_width(ctx, min_line_width);
		if (no_icc)
			fz_disable_icc(ctx);
		else
			fz_enable_icc(ctx);

#ifndef DISABLE_MUTHREADS
		if (bgprint.active)
		{
			int fail = 0;
			bgprint.ctx = fz_clone_context(ctx);
			fail |= mu_create_semaphore(&bgprint.start);
			fail |= mu_create_semaphore(&bgprint.stop);
			fail |= mu_create_thread(&bgprint.thread, bgprint_worker, NULL);
			if (fail)
			{
				fprintf(stderr, "bgprint startup failed\n");
				exit(1);
			}
		}

		if (num_workers > 0)
		{
			int i;
			int fail = 0;
			workers = fz_calloc(ctx, num_workers, sizeof(*workers));
			for (i = 0; i < num_workers; i++)
			{
				workers[i].ctx = fz_clone_context(ctx);
				workers[i].num = i;
				fail |= mu_create_semaphore(&workers[i].start);
				fail |= mu_create_semaphore(&workers[i].stop);
				fail |= mu_create_thread(&workers[i].thread, worker_thread, &workers[i]);
			}
			if (fail)
			{
				fprintf(stderr, "worker startup failed\n");
				exit(1);
			}
		}
#endif /* DISABLE_MUTHREADS */

		if (layout_css)
		{
			fz_buffer *buf = fz_read_file(ctx, layout_css);
			fz_set_user_css(ctx, fz_string_from_buffer(ctx, buf));
			fz_drop_buffer(ctx, buf);
		}

		fz_set_use_document_css(ctx, layout_use_doc_css);

		/* Determine output type */
		if (band_height < 0)
		{
			fprintf(stderr, "Bandheight must be > 0\n");
			exit(1);
		}

		output_format = OUT_PNG;
		if (format)
		{
			int i;

			for (i = 0; i < (int)nelem(suffix_table); i++)
			{
				if (!strcmp(format, suffix_table[i].suffix+1))
				{
					output_format = suffix_table[i].format;
					if (spots == SPOTS_FULL && suffix_table[i].spots == 0)
					{
						fprintf(stderr, "Output format '%s' does not support spot rendering.\nDoing overprint simulation instead.\n", suffix_table[i].suffix+1);
						spots = SPOTS_OVERPRINT_SIM;
					}
					break;
				}
			}
			if (i == (int)nelem(suffix_table))
			{
				fprintf(stderr, "Unknown output format '%s'\n", format);
				exit(1);
			}
		}
		else if (output)
		{
			char *suffix = output;
			int i;

			for (i = 0; i < (int)nelem(suffix_table); i++)
			{
				char *s = strstr(suffix, suffix_table[i].suffix);

				if (s != NULL)
				{
					suffix = s+strlen(suffix_table[i].suffix);
					output_format = suffix_table[i].format;
					if (spots == SPOTS_FULL && suffix_table[i].spots == 0)
					{
						fprintf(stderr, "Output format '%s' does not support spot rendering.\nDoing overprint simulation instead.\n", suffix_table[i].suffix+1);
						spots = SPOTS_OVERPRINT_SIM;
					}
					i = -1;
				}
			}
		}

		if (band_height)
		{
			if (output_format != OUT_PAM &&
				output_format != OUT_PGM &&
				output_format != OUT_PPM &&
				output_format != OUT_PNM &&
				output_format != OUT_PNG &&
				output_format != OUT_PBM &&
				output_format != OUT_PKM &&
				output_format != OUT_PCL &&
				output_format != OUT_PCLM &&
				output_format != OUT_PS &&
				output_format != OUT_PSD &&
				output_format != OUT_OCR_PDF)
			{
				fprintf(stderr, "Banded operation only possible with PxM, PCL, PCLM, PDFOCR, PS, PSD, and PNG outputs\n");
				exit(1);
			}
			if (showmd5)
			{
				fprintf(stderr, "Banded operation not compatible with MD5\n");
				exit(1);
			}
		}

		{
			int i, j;

			for (i = 0; i < (int)nelem(format_cs_table); i++)
			{
				if (format_cs_table[i].format == output_format)
				{
					if (out_cs == CS_UNSET)
						out_cs = format_cs_table[i].default_cs;
					for (j = 0; j < (int)nelem(format_cs_table[i].permitted_cs); j++)
					{
						if (format_cs_table[i].permitted_cs[j] == out_cs)
							break;
					}
					if (j == (int)nelem(format_cs_table[i].permitted_cs))
					{
						fprintf(stderr, "Unsupported colorspace for this format\n");
						exit(1);
					}
				}
			}
		}

		alpha = 1;
		switch (out_cs)
		{
			case CS_MONO:
			case CS_GRAY:
			case CS_GRAY_ALPHA:
				colorspace = fz_device_gray(ctx);
				alpha = (out_cs == CS_GRAY_ALPHA);
				break;
			case CS_RGB:
			case CS_RGB_ALPHA:
				colorspace = fz_device_rgb(ctx);
				alpha = (out_cs == CS_RGB_ALPHA);
				break;
			case CS_CMYK:
			case CS_CMYK_ALPHA:
				colorspace = fz_device_cmyk(ctx);
				alpha = (out_cs == CS_CMYK_ALPHA);
				break;
			case CS_ICC:
				fz_try(ctx)
				{
					fz_buffer *icc_buffer = fz_read_file(ctx, icc_filename);
					colorspace = fz_new_icc_colorspace(ctx, FZ_COLORSPACE_NONE, 0, NULL, icc_buffer);
					fz_drop_buffer(ctx, icc_buffer);
				}
				fz_catch(ctx)
				{
					fprintf(stderr, "Invalid ICC destination color space\n");
					exit(1);
				}
				if (colorspace == NULL)
				{
					fprintf(stderr, "Invalid ICC destination color space\n");
					exit(1);
				}
				alpha = 0;
				break;
			default:
				fprintf(stderr, "Unknown colorspace!\n");
				exit(1);
				break;
		}

		if (out_cs != CS_ICC)
			colorspace = fz_keep_colorspace(ctx, colorspace);
		else
		{
			int i, j, okay;

			/* Check to make sure this icc profile is ok with the output format */
			okay = 0;
			for (i = 0; i < (int)nelem(format_cs_table); i++)
			{
				if (format_cs_table[i].format == output_format)
				{
					for (j = 0; j < (int)nelem(format_cs_table[i].permitted_cs); j++)
					{
						switch (format_cs_table[i].permitted_cs[j])
						{
							case CS_MONO:
							case CS_GRAY:
							case CS_GRAY_ALPHA:
								if (fz_colorspace_is_gray(ctx, colorspace))
									okay = 1;
								break;
							case CS_RGB:
							case CS_RGB_ALPHA:
								if (fz_colorspace_is_rgb(ctx, colorspace))
									okay = 1;
								break;
							case CS_CMYK:
							case CS_CMYK_ALPHA:
								if (fz_colorspace_is_cmyk(ctx, colorspace))
									okay = 1;
								break;
						}
					}
				}
			}

			if (!okay)
			{
				fprintf(stderr, "ICC profile uses a colorspace that cannot be used for this format\n");
				exit(1);
			}
		}

#if FZ_ENABLE_PDF
		if (output_format == OUT_PDF)
		{
			pdfout = pdf_create_document(ctx);
		}
		else
#endif
			if (output_format == OUT_SVG)
			{
				/* SVG files are always opened for each page. Do not open "output". */
			}
			else if (output && (output[0] != '-' || output[1] != 0) && *output != 0)
			{
				if (has_percent_d(output))
					output_file_per_page = 1;
				else
					out = fz_new_output_with_path(ctx, output, 0);
			}
			else
			{
				quiet = 1; /* automatically be quiet if printing to stdout */
#ifdef _WIN32
				/* Windows specific code to make stdout binary. */
				if (output_format != OUT_TEXT &&
					output_format != OUT_STEXT_XML &&
					output_format != OUT_STEXT_JSON &&
					output_format != OUT_HTML &&
					output_format != OUT_XHTML &&
					output_format != OUT_TRACE &&
					output_format != OUT_OCR_TRACE &&
					output_format != OUT_BBOX &&
					output_format != OUT_OCR_TEXT &&
					output_format != OUT_OCR_STEXT_XML &&
					output_format != OUT_OCR_STEXT_JSON &&
					output_format != OUT_OCR_HTML &&
					output_format != OUT_OCR_XHTML &&
					output_format != OUT_XMLTEXT)
				{
					setmode(fileno(stdout), O_BINARY);
				}
#endif
				out = fz_stdout(ctx);
			}

		filename = argv[fz_optind];

		timing.count = 0;
		timing.total = 0;
		timing.min = 1 << 30;
		timing.max = 0;
		timing.mininterp = 1 << 30;
		timing.maxinterp = 0;
		timing.minpage = 0;
		timing.maxpage = 0;
		timing.minfilename = "";
		timing.maxfilename = "";
		timing.layout = 0;
		timing.minlayout = 1 << 30;
		timing.maxlayout = 0;
		timing.minlayoutfilename = "";
		timing.maxlayoutfilename = "";
		if (showtime && bgprint.active)
			timing.total = gettime();

		fz_try(ctx)
		{
			if (!output_file_per_page)
				file_level_headers(ctx);
			fz_register_document_handlers(ctx);

			while (fz_optind < argc)
			{
				char accelpath[PATH_MAX];
				char *accel = NULL;
				time_t atime;
				time_t dtime;
				int layouttime;

				fz_try(ctx)
				{
					filename = argv[fz_optind++];
					files++;

					if (!useaccel)
						accel = NULL;
					/* If there was an accelerator to load, what would it be called? */
					else if (get_accelerator_filename(ctx, accelpath, sizeof(accelpath), filename))
					{
						/* Check whether that file exists, and isn't older than
						 * the document. */
						atime = fz_stat_mtime(accelpath);
						dtime = fz_stat_mtime(filename);
						if (atime == 0)
						{
							/* No accelerator */
						}
						else if (atime > dtime)
							accel = accelpath;
						else
						{
							/* Accelerator data is out of date */
#ifdef _WIN32
							fz_remove_utf8(accelpath);
#else
							remove(accelpath);
#endif
							accel = NULL; /* In case we have jumped up from below */
						}
					}

					doc = fz_open_accelerated_document(ctx, filename, accel);

					if (fz_needs_password(ctx, doc))
					{
						if (!fz_authenticate_password(ctx, doc, password))
							fz_throw(ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", filename);
					}

					/* Once document is open check for output intent colorspace */
					oi = fz_document_output_intent(ctx, doc);
					if (oi)
					{
						/* See if we had explicitly set a profile to render */
						if (out_cs != CS_ICC)
						{
							/* In this case, we want to render to the output intent
							 * color space if the number of channels is the same */
							if (fz_colorspace_n(ctx, oi) == fz_colorspace_n(ctx, colorspace))
							{
								fz_drop_colorspace(ctx, colorspace);
								colorspace = fz_keep_colorspace(ctx, oi);
							}
						}
					}

					layouttime = gettime();
					fz_layout_document(ctx, doc, layout_w, layout_h, layout_em);
					(void) fz_count_pages(ctx, doc);
					layouttime = gettime() - layouttime;

					timing.layout += layouttime;
					if (layouttime < timing.minlayout)
					{
						timing.minlayout = layouttime;
						timing.minlayoutfilename = filename;
					}
					if (layouttime > timing.maxlayout)
					{
						timing.maxlayout = layouttime;
						timing.maxlayoutfilename = filename;
					}

					if (layer_config)
						apply_layer_config(ctx, doc, layer_config);
					if (layer_on_len > 0 || layer_off_len > 0)
						toggle_layers(ctx, doc);
					if (layer_list)
						list_layers(ctx, doc);

					if (fz_optind == argc || !fz_is_page_range(ctx, argv[fz_optind]))
						drawrange(ctx, doc, "1-N");
					if (fz_optind < argc && fz_is_page_range(ctx, argv[fz_optind]))
						drawrange(ctx, doc, argv[fz_optind++]);

					bgprint_flush();
					if (bgprint.error)
						fz_throw(ctx, FZ_ERROR_GENERIC, "failed to parse page");

					if (useaccel)
						save_accelerator(ctx, doc, filename);
				}
				fz_always(ctx)
				{
					fz_drop_document(ctx, doc);
					doc = NULL;
				}
				fz_catch(ctx)
				{
					if (!ignore_errors)
						fz_rethrow(ctx);

					bgprint_flush();
					fz_warn(ctx, "ignoring error in '%s'", filename);
				}
			}
		}
		fz_catch(ctx)
		{
			bgprint_flush();
			fz_drop_document(ctx, doc);
			fprintf(stderr, "error: cannot draw '%s'\n", filename);
			errored = 1;
		}

		if (!output_file_per_page)
			file_level_trailers(ctx);

#if FZ_ENABLE_PDF
		if (output_format == OUT_PDF)
		{
			if (!output)
				output = "out.pdf";
			pdf_save_document(ctx, pdfout, output, NULL);
			pdf_drop_document(ctx, pdfout);
		}
		else
#endif
		{
			fz_close_output(ctx, out);
			fz_drop_output(ctx, out);
			out = NULL;
		}

		if (showtime && timing.count > 0)
		{
			if (bgprint.active)
				timing.total = gettime() - timing.total;

			if (files == 1)
			{
				fprintf(stderr, "total %dms (%dms layout) / %d pages for an average of %dms\n",
						timing.total, timing.layout, timing.count, timing.total / timing.count);
				if (bgprint.active)
				{
					fprintf(stderr, "fastest page %d: %dms (interpretation) %dms (rendering) %dms(total)\n",
							timing.minpage, timing.mininterp, timing.min - timing.mininterp, timing.min);
					fprintf(stderr, "slowest page %d: %dms (interpretation) %dms (rendering) %dms(total)\n",
							timing.maxpage, timing.maxinterp, timing.max - timing.maxinterp, timing.max);
				}
				else
				{
					fprintf(stderr, "fastest page %d: %dms\n", timing.minpage, timing.min);
					fprintf(stderr, "slowest page %d: %dms\n", timing.maxpage, timing.max);
				}
			}
			else
			{
				fprintf(stderr, "total %dms (%dms layout) / %d pages for an average of %dms in %d files\n",
						timing.total, timing.layout, timing.count, timing.total / timing.count, files);
				fprintf(stderr, "fastest layout: %dms (%s)\n", timing.minlayout, timing.minlayoutfilename);
				fprintf(stderr, "slowest layout: %dms (%s)\n", timing.maxlayout, timing.maxlayoutfilename);
				fprintf(stderr, "fastest page %d: %dms (%s)\n", timing.minpage, timing.min, timing.minfilename);
				fprintf(stderr, "slowest page %d: %dms (%s)\n", timing.maxpage, timing.max, timing.maxfilename);
			}
		}

#ifndef DISABLE_MUTHREADS
		if (num_workers > 0)
		{
			int i;
			DEBUG_THREADS(("Asking workers to shutdown, then destroy their resources\n"));
			for (i = 0; i < num_workers; i++)
			{
				workers[i].band = -1;
				mu_trigger_semaphore(&workers[i].start);
				mu_wait_semaphore(&workers[i].stop);
				mu_destroy_semaphore(&workers[i].start);
				mu_destroy_semaphore(&workers[i].stop);
				mu_destroy_thread(&workers[i].thread);
				fz_drop_context(workers[i].ctx);
			}
			fz_free(ctx, workers);
		}

		if (bgprint.active)
		{
			bgprint.pagenum = -1;
			mu_trigger_semaphore(&bgprint.start);
			mu_wait_semaphore(&bgprint.stop);
			mu_destroy_semaphore(&bgprint.start);
			mu_destroy_semaphore(&bgprint.stop);
			mu_destroy_thread(&bgprint.thread);
			fz_drop_context(bgprint.ctx);
		}
#endif /* DISABLE_MUTHREADS */
	}
	fz_always(ctx)
	{
		fz_drop_colorspace(ctx, colorspace);
		fz_drop_colorspace(ctx, proof_cs);
	}
	fz_catch(ctx)
	{
		if (!errored) {
			fprintf(stderr, "Rendering failed\n");
			errored = 1;
		}
	}

	fz_drop_context(ctx);

#ifndef DISABLE_MUTHREADS
	fin_mudraw_locks();
#endif /* DISABLE_MUTHREADS */

	if (trace_info.mem_limit || trace_info.alloc_limit || showmemory)
	{
		char buf[200];
		fz_snprintf(buf, sizeof buf, "Memory use total=%zu peak=%zu current=%zu\nAllocations total=%zu\n", trace_info.total, trace_info.peak, trace_info.current, trace_info.allocs);
		fprintf(stderr, "%s", buf);
	}

	return (errored != 0);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * muraster -- Convert a document to a raster file.
 *
 * Deliberately simple. Designed to be a basis for what
 * printer customers would need.
 *
 * Therefore; only supports pgm, ppm, pam, pbm, pkm,
 * and then only dependent on the FZ_PLOTTERS_{G,RGB,CMYK}
 * flags.
 * Only supports banding.
 * Supports auto fallback to grey if possible.
 * Supports threading.
 * Supports fallback in low memory cases.
 */

/*
	CONFIGURATION SECTION

	The first bit of configuration for this is actually in
	how the muthreads helper library is built. If muthreads
	does not know how to support threading on your system
	then it will ensure that DISABLE_MUTHREADS is set. All
	the muthreads entrypoints/types will still be defined
	(as dummy types/functions), but attempting to use them
	will return errors.

	Configuration options affecting threading should be
	turned off if DISABLE_MUTHREADS is set.

	Integrators can/should define the following
	MURASTER_CONFIG_ values. If not set, we'll
	attempt to set sensible defaults.
*/

/*
	MURASTER_CONFIG_RENDER_THREADS: The number of render
	threads to use. Typically you would set this to the
	number of CPU cores - 1 (or -2 if background printing
	is used).

	If no threading library exists for your OS set this
	to 0.

	If undefined, we will use a default of
	3 - MURASTER_CONFIG_BGPRINT.
*/
/* #define MURASTER_CONFIG_RENDER_THREADS 3 */

/*
	MURASTER_CONFIG_BGPRINT: 0 or 1. Set to 1 to
	enable background printing. This relies on
	a threading library existing for the OS.

	If undefined, we will use a default of 1.
*/
/* #define MURASTER_CONFIG_BGPRINT 1 */

/*
	MURASTER_CONFIG_X_RESOLUTION: The default X resolution
	in dots per inch. If undefined, taken to be 300dpi.
*/
/* #define MURASTER_CONFIG_X_RESOLUTION 300 */

/*
	MURASTER_CONFIG_Y_RESOLUTION: The default Y resolution
	in dots per inch. If undefined, taken to be 300dpi.
*/
/* #define MURASTER_CONFIG_Y_RESOLUTION 300 */

/*
	MURASTER_CONFIG_WIDTH: The printable page width
	(in inches)
*/
/* #define MURASTER_CONFIG_WIDTH 8.27f */

/*
	MURASTER_CONFIG_HEIGHT: The printable page height
	(in inches)
*/
/* #define MURASTER_CONFIG_HEIGHT 11.69f */

/*
	MURASTER_CONFIG_STORE_SIZE: The maximum size to use
	for the fz_store.

	If undefined, then on Linux we will attempt to guess
	the memory size, and we'll use that for the store
	size. This will be too large, but it should work OK.

	If undefined and NOT linux, then we'll use the default
	store size.
*/
/* #define MURASTER_CONFIG_STORE_SIZE FZ_STORE_DEFAULT */

/*
	MURASTER_CONFIG_MIN_BAND_HEIGHT: The minimum band
	height we will ever use. This might correspond to the
	number of nozzles on an inkjet head.

	By default, we'll use 32.
*/
/* #define MURASTER_CONFIG_MIN_BAND_HEIGHT 32 */

/*
	MURASTER_CONFIG_BAND_MEMORY: The maximum amount of
	memory (in bytes) to use for any given band.

	We will need MURASTER_CONFIG_RENDER_THREADS of these,
	one for each render thread.

	Having this be a multiple of
	MURASTER_CONFIG_MIN_BAND_HEIGHT * MURASTER_CONFIG_MAX_WIDTH * MURASTER_CONFIG_X_RESOLUTION * N
	would be sensible.

	(Where N = 1 for greyscale, 3 for RGB, 4 for CMYK)
*/
/* #define MURASTER_CONFIG_BAND_MEMORY (32*10*300*4*16) */

/*
	MURASTER_CONFIG_GREY_FALLBACK: 0, 1 or 2.

	Set to 1 to fallback to grey rendering if the page
	is definitely grey. Any images in colored color
	spaces will be assumed to be color. This may refuse
	to fallback in some cases when it could have done.

	Set to 2 to fallback to grey rendering if the page
	is definitely grey. Any images in colored color
	spaces will be exhaustively checked. This will
	fallback whenever possible, at the expense of some
	runtime as more processing is required to check.
*/
/* #define MURASTER_CONFIG_GREY_FALLBACK 1 */

/*
	END OF CONFIGURATION SECTION
*/

#include "mupdf/fitz.h"
#include "mupdf/helpers/mu-threads.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

#ifdef _MSC_VER
struct timeval;
struct timezone;
int gettimeofday(struct timeval *tv, struct timezone *tz);
#else
#include <sys/time.h>
#endif

/*
	After this point, we convert the #defines set (or not set)
	above into sensible values we can work with. Don't edit
	these for configuration.
*/

/* Unless we have specifically disabled threading, enable it. */
#ifndef DISABLE_MUTHREADS
#ifndef MURASTER_THREADS
#define MURASTER_THREADS 1
#endif
#endif

/* If we have threading, and we haven't already configured BGPRINT,
 * enable it. */
#if MURASTER_THREADS != 0
#ifndef MURASTER_CONFIG_BGPRINT
#define MURASTER_CONFIG_BGPRINT 1
#endif
#endif

#ifdef MURASTER_CONFIG_X_RESOLUTION
#define X_RESOLUTION MURASTER_CONFIG_X_RESOLUTION
#else
#define X_RESOLUTION 300
#endif

#ifdef MURASTER_CONFIG_Y_RESOLUTION
#define Y_RESOLUTION MURASTER_CONFIG_Y_RESOLUTION
#else
#define Y_RESOLUTION 300
#endif

#ifdef MURASTER_CONFIG_WIDTH
#define PAPER_WIDTH MURASTER_CONFIG_WIDTH
#else
#define PAPER_WIDTH 8.27f
#endif

#ifdef MURASTER_CONFIG_HEIGHT
#define PAPER_HEIGHT MURASTER_CONFIG_HEIGHT
#else
#define PAPER_HEIGHT 11.69f
#endif

#ifdef MURASTER_CONFIG_STORE_SIZE
#define STORE_SIZE MURASTER_CONFIG_STORE_SIZE
#else
#define STORE_SIZE FZ_STORE_SIZE
#endif

#ifdef MURASTER_CONFIG_MIN_BAND_HEIGHT
#define MIN_BAND_HEIGHT MURASTER_CONFIG_MIN_BAND_HEIGHT
#else
#define MIN_BAND_HEIGHT 32
#endif

#ifdef MURASTER_CONFIG_BAND_MEMORY
#define BAND_MEMORY MURASTER_CONFIG_BAND_MEMORY
#else
#if defined(FZ_PLOTTERS_CMYK) || defined(FZ_PLOTTERS_N)
#define BAND_MEMORY (MIN_BAND_HEIGHT * PAPER_WIDTH * X_RESOLUTION * 4 * 16)
#elif defined(FZ_PLOTTERS_RGB)
#define BAND_MEMORY (MIN_BAND_HEIGHT * PAPER_WIDTH * X_RESOLUTION * 3 * 16)
#else
#define BAND_MEMORY (MIN_BAND_HEIGHT * PAPER_WIDTH * X_RESOLUTION * 1 * 16)
#endif
#endif

#ifdef MURASTER_CONFIG_GREY_FALLBACK
#define GREY_FALLBACK MURASTER_CONFIG_GREY_FALLBACK
#else
#ifdef FZ_PLOTTERS_N
#define GREY_FALLBACK 1
#elif defined(FZ_PLOTTERS_G) && (defined(FZ_PLOTTERS_RGB) || defined(FZ_PLOTTERS_CMYK))
#define GREY_FALLBACK 1
#else
#define GREY_FALLBACK 0
#endif
#endif

#if GREY_FALLBACK != 0 && !defined(FZ_PLOTTERS_N) && !defined(FZ_PLOTTERS_G)
#error MURASTER_CONFIG_GREY_FALLBACK requires either FZ_PLOTTERS_N or FZ_PLOTTERS_G
#endif

/* Enable for helpful threading debug */
/* #define DEBUG_THREADS(A) do { printf A; fflush(stdout); } while (0) */
#define DEBUG_THREADS(A) do { } while (0)

enum {
	OUT_PGM,
	OUT_PPM,
	OUT_PAM,
	OUT_PBM,
	OUT_PKM
};

enum {
	CS_GRAY,
	CS_RGB,
	CS_CMYK
};

typedef struct
{
	char *suffix;
	int format;
	int cs;
} suffix_t;

static const suffix_t suffix_table[] =
{
#if FZ_PLOTTERS_G || FZ_PLOTTERS_N
	{ ".pgm", OUT_PGM, CS_GRAY },
#endif
#if FZ_PLOTTERS_RGB || FZ_PLOTTERS_N
	{ ".ppm", OUT_PPM, CS_RGB },
#endif
#if FZ_PLOTTERS_CMYK || FZ_PLOTTERS_N
	{ ".pam", OUT_PAM, CS_CMYK },
#endif
#if FZ_PLOTTERS_G || FZ_PLOTTERS_N
	{ ".pbm", OUT_PBM, CS_GRAY },
#endif
#if FZ_PLOTTERS_CMYK || FZ_PLOTTERS_N
	{ ".pkm", OUT_PKM, CS_CMYK }
#endif
};

#ifndef DISABLE_MUTHREADS

static mu_mutex mutexes[FZ_LOCK_MAX];

static void muraster_lock(void *user, int lock)
{
	mu_lock_mutex(&mutexes[lock]);
}

static void muraster_unlock(void *user, int lock)
{
	mu_unlock_mutex(&mutexes[lock]);
}

static fz_locks_context muraster_locks =
{
	NULL, muraster_lock, muraster_unlock
};

static void fin_muraster_locks(void)
{
	int i;

	for (i = 0; i < FZ_LOCK_MAX; i++)
		mu_destroy_mutex(&mutexes[i]);
}

static fz_locks_context *init_muraster_locks(void)
{
	int i;
	int failed = 0;

	for (i = 0; i < FZ_LOCK_MAX; i++)
		failed |= mu_create_mutex(&mutexes[i]);

	if (failed)
	{
		fin_muraster_locks();
		return NULL;
	}

	return &muraster_locks;
}

#endif

#ifdef MURASTER_CONFIG_RENDER_THREADS
#define NUM_RENDER_THREADS MURASTER_CONFIG_RENDER_THREADS
#elif defined(DISABLE_MUTHREADS)
#define NUM_RENDER_THREADS 0
#else
#define NUM_RENDER_THREADS 3
#endif

#if defined(DISABLE_MUTHREADS) && NUM_RENDER_THREADS != 0
#error "Can't have MURASTER_CONFIG_RENDER_THREADS > 0 without having a threading library!"
#endif

#ifdef MURASTER_CONFIG_BGPRINT
#define BGPRINT MURASTER_CONFIG_BGPRINT
#elif MURASTER_THREADS == 0
#define BGPRINT 0
#else
#define BGPRINT 1
#endif

#if defined(DISABLE_MUTHREADS) && BGPRINT != 0
#error "Can't have MURASTER_CONFIG_BGPRINT > 0 without having a threading library!"
#endif

typedef struct worker_t {
	fz_context *ctx;
	int started;
	int status;
	int num;
	int band_start; /* -1 to shutdown, or offset of band to render */
	fz_display_list *list;
	fz_matrix ctm;
	fz_rect tbounds;
	fz_pixmap *pix;
	fz_bitmap *bit;
	fz_cookie cookie;
	mu_semaphore start;
	mu_semaphore stop;
	mu_thread thread;
} worker_t;

static char *output = NULL;
static fz_output *out = NULL;

static char *format;
static int output_format;
static int output_cs;

static int rotation = -1;
static float x_resolution;
static float y_resolution;
static int width = 0;
static int height = 0;
static int fit = 0;

static float layout_w = FZ_DEFAULT_LAYOUT_W;
static float layout_h = FZ_DEFAULT_LAYOUT_H;
static float layout_em = FZ_DEFAULT_LAYOUT_EM;
static char *layout_css = NULL;
static int layout_use_doc_css = 1;

static int showtime = 0;
static int showmemory = 0;

static int ignore_errors = 0;
static int alphabits_text = 8;
static int alphabits_graphics = 8;

static int min_band_height;
static size_t max_band_memory;

static int errored = 0;
static fz_colorspace *colorspace;
static char *filename;
static int num_workers = 0;
static worker_t *workers;

typedef struct render_details
{
	/* Page */
	fz_page *page;

	/* Display list */
	fz_display_list *list;

	/* Raw bounds */
	fz_rect bounds;

	/* Transformed bounds */
	fz_rect tbounds;

	/* Rounded transformed bounds */
	fz_irect ibounds;

	/* Transform matrix */
	fz_matrix ctm;

	/* How many min band heights are we working in? */
	int band_height_multiple;

	/* What colorspace are we working in? (Adjusted for fallback) */
	int colorspace;

	/* What output format? (Adjusted for fallback) */
	int format;

	/* During the course of the rendering, this keeps track of
	 * how many 'min_band_heights' have been safely rendered. */
	int bands_rendered;

	/* The maximum number of workers we'll try to use. This
	 * will start at the maximum value, and may drop to 0
	 * if we have problems with memory. */
	int num_workers;

	/* The band writer to output the page */
	fz_band_writer *bander;

	/* Number of components in image */
	int n;
} render_details;

enum
{
	RENDER_OK = 0,
	RENDER_RETRY = 1,
	RENDER_FATAL = 2
};

static struct {
	int active;
	int started;
	int solo;
	int status;
	fz_context *ctx;
	mu_thread thread;
	mu_semaphore start;
	mu_semaphore stop;
	int pagenum;
	char *filename;
	render_details render;
	int interptime;
} bgprint;

static struct {
	int count, total;
	int min, max;
	int mininterp, maxinterp;
	int minpage, maxpage;
	char *minfilename;
	char *maxfilename;
} timing;

static int usage(void)
{
	fprintf(stderr,
		"muraster version " FZ_VERSION "\n"
		"Usage: muraster [options] file [pages]\n"
		"\t-p -\tpassword\n"
		"\n"
		"\t-o -\toutput file name\n"
		"\t-F -\toutput format (default inferred from output file name)\n"
		"\t\tpam, pbm, pgm, pkm, ppm\n"
		"\n"
		"\t-s -\tshow extra information:\n"
		"\t\tm - show memory use\n"
		"\t\tt - show timings\n"
		"\n"
		"\t-R {auto,0,90,180,270}\n"
		"\t\trotate clockwise (default: auto)\n"
		"\t-r -{,_}\tx and y resolution in dpi (default: %dx%d)\n"
		"\t-w -\tprintable width (in inches) (default: %.2f)\n"
		"\t-h -\tprintable height (in inches) (default: %.2f)\n"
		"\t-f\tfit file to page if too large\n"
		"\t-B -\tminimum band height (e.g. 32)\n"
		"\t-M -\tmax bandmemory (e.g. 655360)\n"
#ifndef DISABLE_MUTHREADS
		"\t-T -\tnumber of threads to use for rendering\n"
		"\t-P\tparallel interpretation/rendering\n"
#endif
		"\n"
		"\t-W -\tpage width for EPUB layout\n"
		"\t-H -\tpage height for EPUB layout\n"
		"\t-S -\tfont size for EPUB layout\n"
		"\t-U -\tfile name of user stylesheet for EPUB layout\n"
		"\t-X\tdisable document styles for EPUB layout\n"
		"\n"
		"\t-A -\tnumber of bits of antialiasing (0 to 8)\n"
		"\t-A -/-\tnumber of bits of antialiasing (0 to 8) (graphics, text)\n"
		"\n"
		"\tpages\tcomma separated list of page numbers and ranges\n",
		X_RESOLUTION, Y_RESOLUTION, PAPER_WIDTH, PAPER_HEIGHT
		);
	return 1;
}

static int gettime(void)
{
	static struct timeval first;
	static int once = 1;
	struct timeval now;
	if (once)
	{
		gettimeofday(&first, NULL);
		once = 0;
	}
	gettimeofday(&now, NULL);
	return (now.tv_sec - first.tv_sec) * 1000 + (now.tv_usec - first.tv_usec) / 1000;
}

static int drawband(fz_context *ctx, fz_page *page, fz_display_list *list, fz_matrix ctm, fz_rect tbounds, fz_cookie *cookie, int band_start, fz_pixmap *pix, fz_bitmap **bit)
{
	fz_device *dev = NULL;

	*bit = NULL;

	fz_var(dev);

	fz_try(ctx)
	{
		fz_clear_pixmap_with_value(ctx, pix, 255);

		dev = fz_new_draw_device(ctx, fz_identity, pix);
		if (alphabits_graphics == 0)
			fz_enable_device_hints(ctx, dev, FZ_DONT_INTERPOLATE_IMAGES);
		if (list)
			fz_run_display_list(ctx, list, dev, ctm, tbounds, cookie);
		else
			fz_run_page(ctx, page, dev, ctm, cookie);
		fz_close_device(ctx, dev);
		fz_drop_device(ctx, dev);
		dev = NULL;

		if ((output_format == OUT_PBM) || (output_format == OUT_PKM))
			*bit = fz_new_bitmap_from_pixmap_band(ctx, pix, NULL, band_start);
	}
	fz_catch(ctx)
	{
		fz_drop_device(ctx, dev);
		return RENDER_RETRY;
	}
	return RENDER_OK;
}

static int dodrawpage(fz_context *ctx, int pagenum, fz_cookie *cookie, render_details *render)
{
	fz_pixmap *pix = NULL;
	fz_bitmap *bit = NULL;
	int errors_are_fatal = 0;
	fz_irect ibounds = render->ibounds;
	fz_rect tbounds = render->tbounds;
	int total_height = ibounds.y1 - ibounds.y0;
	int start_offset = min_band_height * render->bands_rendered;
	int remaining_start = ibounds.y0 + start_offset;
	int remaining_height = ibounds.y1 - remaining_start;
	int band_height = min_band_height * render->band_height_multiple;
	int bands = (remaining_height + band_height-1) / band_height;
	fz_matrix ctm = render->ctm;
	int band;

	fz_var(pix);
	fz_var(bit);
	fz_var(errors_are_fatal);

	fz_try(ctx)
	{
		/* Set up ibounds and tbounds for a single band_height band.
		 * We will adjust ctm as we go. */
		ibounds.y1 = ibounds.y0 + band_height;
		tbounds.y1 = tbounds.y0 + band_height + 2;
		DEBUG_THREADS(("Using %d Bands\n", bands));
		ctm.f += start_offset;

		if (render->num_workers > 0)
		{
			for (band = 0; band < fz_mini(render->num_workers, bands); band++)
			{
				int band_start = start_offset + band * band_height;
				worker_t *w = &workers[band];
				w->band_start = band_start;
				w->ctm = ctm;
				w->tbounds = tbounds;
				memset(&w->cookie, 0, sizeof(fz_cookie));
				w->list = render->list;
				if (remaining_height < band_height)
					ibounds.y1 = ibounds.y0 + remaining_height;
				remaining_height -= band_height;
				w->pix = fz_new_pixmap_with_bbox(ctx, colorspace, ibounds, NULL, 0);
				w->pix->y += band * band_height;
				fz_set_pixmap_resolution(ctx, w->pix, x_resolution, y_resolution);
				DEBUG_THREADS(("Worker %d, Pre-triggering band %d\n", band, band));
				w->started = 1;
				mu_trigger_semaphore(&w->start);
			}
			pix = workers[0].pix;
		}
		else
		{
			pix = fz_new_pixmap_with_bbox(ctx, colorspace, ibounds, NULL, 0);
			fz_set_pixmap_resolution(ctx, pix, x_resolution, y_resolution);
		}

		for (band = 0; band < bands; band++)
		{
			int status;
			int band_start = start_offset + band * band_height;
			int draw_height = total_height - band_start;

			if (draw_height > band_height)
				draw_height = band_height;

			if (render->num_workers > 0)
			{
				worker_t *w = &workers[band % render->num_workers];
				DEBUG_THREADS(("Waiting for worker %d to complete band %d\n", w->num, band));
				mu_wait_semaphore(&w->stop);
				w->started = 0;
				status = w->status;
				pix = w->pix;
				bit = w->bit;
				w->bit = NULL;
				cookie->errors += w->cookie.errors;
			}
			else
				status = drawband(ctx, render->page, render->list, ctm, tbounds, cookie, band_start, pix, &bit);

			if (status != RENDER_OK)
				fz_throw(ctx, FZ_ERROR_GENERIC, "Render failed");

			render->bands_rendered += render->band_height_multiple;

			if (out)
			{
				/* If we get any errors while outputting the bands, retrying won't help. */
				errors_are_fatal = 1;
				fz_write_band(ctx, render->bander, bit ? bit->stride : pix->stride, draw_height, bit ? bit->samples : pix->samples);
				errors_are_fatal = 0;
			}
			fz_drop_bitmap(ctx, bit);
			bit = NULL;

			if (render->num_workers > 0 && band + render->num_workers < bands)
			{
				worker_t *w = &workers[band % render->num_workers];
				w->band_start = band_start;
				w->ctm = ctm;
				w->tbounds = tbounds;
				memset(&w->cookie, 0, sizeof(fz_cookie));
				DEBUG_THREADS(("Triggering worker %d for band_start= %d\n", w->num, w->band_start));
				w->started = 1;
				mu_trigger_semaphore(&w->start);
			}
			if (render->num_workers <= 0)
				pix += draw_height;
		}
	}
	fz_always(ctx)
	{
		fz_drop_bitmap(ctx, bit);
		bit = NULL;
		if (render->num_workers > 0)
		{
			int band;
			for (band = 0; band < fz_mini(render->num_workers, bands); band++)
			{
				worker_t *w = &workers[band];
				w->cookie.abort = 1;
				if (w->started)
				{
					mu_wait_semaphore(&w->stop);
					w->started = 0;
				}
				fz_drop_pixmap(ctx, w->pix);
			}
		}
		else
			fz_drop_pixmap(ctx, pix);
	}
	fz_catch(ctx)
	{
		/* Swallow error */
		if (errors_are_fatal)
			return RENDER_FATAL;
		return RENDER_RETRY;
	}
	if (cookie->errors)
		errored = 1;

	return RENDER_OK;
}

/* This functions tries to render a page, falling back repeatedly to try and make it work. */
static int try_render_page(fz_context *ctx, int pagenum, fz_cookie *cookie, int start, int interptime, char *fname, int bg, int solo, render_details *render)
{
	int status;

	if (out && !(bg && solo))
	{
		/* Output any page level headers (for banded formats). Don't do this if
		 * we're running in solo bgprint mode, cos we've already done it once! */
		fz_try(ctx)
		{
			int w = render->ibounds.x1 - render->ibounds.x0;
			int h = render->ibounds.y1 - render->ibounds.y0;
			fz_write_header(ctx, render->bander, w, h, render->n, 0, 0, 0, 0, 0, NULL);
		}
		fz_catch(ctx)
		{
			/* Failure! */
			return RENDER_FATAL;
		}
	}

	while (1)
	{
		status = dodrawpage(ctx, pagenum, cookie, render);
		if (status == RENDER_OK || status == RENDER_FATAL)
			break;

		/* If we are bgprinting, then ask the caller to try us again in solo mode. */
		if (bg && !solo)
		{
			DEBUG_THREADS(("Render failure; trying again in solo mode\n"));
			return RENDER_RETRY; /* Avoids all the cleanup below! */
		}

		/* Try again with fewer threads */
		if (render->num_workers > 1)
		{
			render->num_workers >>= 1;
			DEBUG_THREADS(("Render failure; trying again with %d render threads\n", render->num_workers));
			continue;
		}

		/* Halve the band height, if we still can. */
		if (render->band_height_multiple > 2)
		{
			render->band_height_multiple >>= 1;
			DEBUG_THREADS(("Render failure; trying again with %d band height multiple\n", render->band_height_multiple));
			continue;
		}

		/* If all else fails, ditch the list and try again. */
		if (render->list)
		{
			fz_drop_display_list(ctx, render->list);
			render->list = NULL;
			DEBUG_THREADS(("Render failure; trying again with no list\n"));
			continue;
		}

		/* Give up. */
		DEBUG_THREADS(("Render failure; nothing else to try\n"));
		break;
	}

	fz_close_band_writer(ctx, render->bander);

	fz_drop_page(ctx, render->page);
	fz_drop_display_list(ctx, render->list);
	fz_drop_band_writer(ctx, render->bander);

	if (showtime)
	{
		int end = gettime();
		int diff = end - start;

		if (bg)
		{
			if (diff + interptime < timing.min)
			{
				timing.min = diff + interptime;
				timing.mininterp = interptime;
				timing.minpage = pagenum;
				timing.minfilename = fname;
			}
			if (diff + interptime > timing.max)
			{
				timing.max = diff + interptime;
				timing.maxinterp = interptime;
				timing.maxpage = pagenum;
				timing.maxfilename = fname;
			}
			timing.total += diff + interptime;
			timing.count ++;

			fprintf(stderr, " %dms (interpretation) %dms (rendering) %dms (total)\n", interptime, diff, diff + interptime);
		}
		else
		{
			if (diff < timing.min)
			{
				timing.min = diff;
				timing.minpage = pagenum;
				timing.minfilename = fname;
			}
			if (diff > timing.max)
			{
				timing.max = diff;
				timing.maxpage = pagenum;
				timing.maxfilename = fname;
			}
			timing.total += diff;
			timing.count ++;

			fprintf(stderr, " %dms\n", diff);
		}
	}

	if (showmemory)
	{
		fz_dump_glyph_cache_stats(ctx, fz_stderr(ctx));
	}

	fz_flush_warnings(ctx);

	return status;
}

static int wait_for_bgprint_to_finish(void)
{
	if (!bgprint.active || !bgprint.started)
		return 0;

	mu_wait_semaphore(&bgprint.stop);
	bgprint.started = 0;
	return bgprint.status;
}

static void
get_page_render_details(fz_context *ctx, fz_page *page, render_details *render)
{
	float page_width, page_height;
	int rot;
	float s_x, s_y;

	render->page = page;
	render->list = NULL;
	render->num_workers = num_workers;

	render->bounds = fz_bound_page(ctx, page);
	page_width = (render->bounds.x1 - render->bounds.x0)/72;
	page_height = (render->bounds.y1 - render->bounds.y0)/72;

	s_x = x_resolution / 72;
	s_y = y_resolution / 72;
	if (rotation == -1)
	{
		/* Automatic rotation. If we fit, use 0. If we don't, and 90 would be 'better' use that. */
		if (page_width <= width && page_height <= height)
		{
			/* Page fits, so use no rotation. */
			rot = 0;
		}
		else if (fit)
		{
			/* Use whichever gives the biggest scale */
			float sx_0 = width / page_width;
			float sy_0 = height / page_height;
			float sx_90 = height / page_width;
			float sy_90 = width / page_height;
			float s_0, s_90;
			s_0 = fz_min(sx_0, sy_0);
			s_90 = fz_min(sx_90, sy_90);
			if (s_0 >= s_90)
			{
				rot = 0;
				if (s_0 < 1)
				{
					s_x *= s_0;
					s_y *= s_0;
				}
			}
			else
			{
				rot = 90;
				if (s_90 < 1)
				{
					s_x *= s_90;
					s_y *= s_90;
				}
			}
		}
		else
		{
			/* Use whichever crops the least area */
			float lost0 = 0;
			float lost90 = 0;

			if (page_width > width)
				lost0 += (page_width - width) * (page_height > height ? height : page_height);
			if (page_height > height)
				lost0 += (page_height - height) * page_width;

			if (page_width > height)
				lost90 += (page_width - height) * (page_height > width ? width : page_height);
			if (page_height > width)
				lost90 += (page_height - width) * page_width;

			rot = (lost0 <= lost90 ? 0 : 90);
		}
	}
	else
	{
		rot = rotation;
	}

	render->ctm = fz_pre_scale(fz_rotate(rot), s_x, s_y);
	render->tbounds = fz_transform_rect(render->bounds, render->ctm);;
	render->ibounds = fz_round_rect(render->tbounds);
}

static void
initialise_banding(fz_context *ctx, render_details *render, int color)
{
	size_t min_band_mem;
	int bpp, h, w, reps;

	render->colorspace = output_cs;
	render->format = output_format;
#if GREY_FALLBACK != 0
	if (color == 0)
	{
		if (render->colorspace == CS_RGB)
		{
			/* Fallback from PPM to PGM */
			render->colorspace = CS_GRAY;
			render->format = OUT_PGM;
		}
		else if (render->colorspace == CS_CMYK)
		{
			render->colorspace = CS_GRAY;
			if (render->format == OUT_PKM)
				render->format = OUT_PBM;
			else
				render->format = OUT_PGM;
		}
	}
#endif

	switch (render->colorspace)
	{
	case CS_GRAY:
		bpp = 1;
		break;
	case CS_RGB:
		bpp = 2;
		break;
	default:
	case CS_CMYK:
		bpp = 3;
		break;
	}

	w = render->ibounds.x1 - render->ibounds.x0;
	h = render->ibounds.y1 - render->ibounds.y0;
	if (w <= 0 || h <= 0)
		fz_throw(ctx, FZ_ERROR_GENERIC, "Invalid page dimensions");


	min_band_mem = (size_t)bpp * w * min_band_height;
	if (min_band_mem > 0)
		reps = (int)(max_band_memory / min_band_mem);
	if (min_band_mem == 0 || reps < 1)
		reps = 1;

	/* Adjust reps to even out the work between threads */
	if (render->num_workers > 0)
	{
		int runs, num_bands;
		num_bands = (h + min_band_height - 1) / min_band_height;
		/* num_bands = number of min_band_height bands */
		runs = (num_bands + reps-1) / reps;
		/* runs = number of worker runs of reps min_band_height bands */
		runs = ((runs + render->num_workers - 1) / render->num_workers) * render->num_workers;
		/* runs = number of worker runs rounded up to make use of all our threads */
		reps = (num_bands + runs - 1) / runs;
	}

	render->band_height_multiple = reps;
	render->bands_rendered = 0;

	if (output_format == OUT_PGM || output_format == OUT_PPM)
	{
		render->bander = fz_new_pnm_band_writer(ctx, out);
		render->n = output_format == OUT_PGM ? 1 : 3;
	}
	else if (output_format == OUT_PAM)
	{
		render->bander = fz_new_pam_band_writer(ctx, out);
		render->n = 4;
	}
	else if (output_format == OUT_PBM)
	{
		render->bander = fz_new_pbm_band_writer(ctx, out);
		render->n = 1;
	}
	else if (output_format == OUT_PKM)
	{
		render->bander = fz_new_pkm_band_writer(ctx, out);
		render->n = 4;
	}
}

static void drawpage(fz_context *ctx, fz_document *doc, int pagenum)
{
	fz_page *page;
	fz_display_list *list = NULL;
	fz_device *list_dev = NULL;
	int start;
	fz_cookie cookie = { 0 };
#if GREY_FALLBACK != 0
	fz_device *test_dev = NULL;
	int is_color = 0;
#else
	int is_color = 2;
#endif
	render_details render;
	int status;

	fz_var(list);
	fz_var(list_dev);
	fz_var(test_dev);

	do
	{
		start = (showtime ? gettime() : 0);

		page = fz_load_page(ctx, doc, pagenum - 1);

		/* Calculate Page bounds, transform etc */
		get_page_render_details(ctx, page, &render);

		/* Make the display list, and see if we need color */
		fz_try(ctx)
		{
			list = fz_new_display_list(ctx, render.bounds);
			list_dev = fz_new_list_device(ctx, list);
#if GREY_FALLBACK != 0
			test_dev = fz_new_test_device(ctx, &is_color, 0.01f, 0, list_dev);
			fz_run_page(ctx, page, test_dev, fz_identity, &cookie);
			fz_close_device(ctx, test_dev);
#else
			fz_run_page(ctx, page, list_dev, fz_identity, &cookie);
#endif
			fz_close_device(ctx, list_dev);
		}
		fz_always(ctx)
		{
#if GREY_FALLBACK != 0
			fz_drop_device(ctx, test_dev);
#endif
			fz_drop_device(ctx, list_dev);
		}
		fz_catch(ctx)
		{
			fz_drop_display_list(ctx, list);
			list = NULL;
			/* Just continue with no list. Also, we can't do multiple
			 * threads if we have no list. */
			render.num_workers = 1;
		}
		render.list = list;

#if GREY_FALLBACK != 0
		if (list == NULL)
		{
			/* We need to know about color, but the previous test failed
			 * (presumably) due to the size of the list. Rerun direct
			 * from file. */
			fz_try(ctx)
			{
				test_dev = fz_new_test_device(ctx, &is_color, 0.01f, 0, NULL);
				fz_run_page(ctx, page, test_dev, fz_identity, &cookie);
				fz_close_device(ctx, test_dev);
			}
			fz_always(ctx)
			{
				fz_drop_device(ctx, test_dev);
			}
			fz_catch(ctx)
			{
				/* We failed. Just give up. */
				fz_drop_page(ctx, page);
				fz_rethrow(ctx);
			}
		}
#endif

#if GREY_FALLBACK == 2
		/* If we 'possibly' need color, find out if we 'really' need color. */
		if (is_color == 1)
		{
			/* We know that the device has images or shadings in
			 * colored spaces. We have been told to test exhaustively
			 * so we know whether to use color or grey rendering. */
			is_color = 0;
			fz_try(ctx)
			{
				test_dev = fz_new_test_device(ctx, &is_color, 0.01f, FZ_TEST_OPT_IMAGES | FZ_TEST_OPT_SHADINGS, NULL);
				if (list)
					fz_run_display_list(ctx, list, test_dev, &fz_identity, &fz_infinite_rect, &cookie);
				else
					fz_run_page(ctx, page, test_dev, &fz_identity, &cookie);
				fz_close_device(ctx, test_dev);
			}
			fz_always(ctx)
			{
				fz_drop_device(ctx, test_dev);
			}
			fz_catch(ctx)
			{
				fz_drop_display_list(ctx, list);
				fz_drop_page(ctx, page);
				fz_rethrow(ctx);
			}
		}
#endif

		/* Figure out banding */
		initialise_banding(ctx, &render, is_color);

		if (bgprint.active && showtime)
		{
			int end = gettime();
			start = end - start;
		}

		/* If we're not using bgprint, then no need to wait */
		if (!bgprint.active)
			break;

		/* If we are using it, then wait for it to finish. */
		status = wait_for_bgprint_to_finish();
		if (status == RENDER_OK)
		{
			/* The background bgprint completed successfully. Drop out of the loop,
			 * and carry on with our next page. */
			break;
		}

		/* The bgprint in the background failed! This might have been because
		 * we were using memory etc in the foreground. We'd better ditch
		 * everything we can and try again. */
		fz_drop_display_list(ctx, list);
		fz_drop_page(ctx, page);

		if (status == RENDER_FATAL)
		{
			/* We failed because of not being able to output. No point in retrying. */
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to render page");
		}
		bgprint.started = 1;
		bgprint.solo = 1;
		mu_trigger_semaphore(&bgprint.start);
		status = wait_for_bgprint_to_finish();
		if (status != 0)
		{
			/* Hard failure */
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to render page");
		}
		/* Loop back to reload this page */
	}
	while (1);

	if (showtime)
	{
		fprintf(stderr, "page %s %d", filename, pagenum);
	}
	if (bgprint.active)
	{
		bgprint.started = 1;
		bgprint.solo = 0;
		bgprint.render = render;
		bgprint.filename = filename;
		bgprint.pagenum = pagenum;
		bgprint.interptime = start;
		mu_trigger_semaphore(&bgprint.start);
	}
	else
	{
		if (try_render_page(ctx, pagenum, &cookie, start, 0, filename, 0, 0, &render))
		{
			/* Hard failure */
			fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to render page");
		}
	}
}

/* Wait for the final page being printed by bgprint to complete,
 * retrying if necessary. */
static void
finish_bgprint(fz_context *ctx)
{
	int status;

	if (!bgprint.active)
		return;

	/* If we are using it, then wait for it to finish. */
	status = wait_for_bgprint_to_finish();
	if (status == RENDER_OK)
	{
		/* The background bgprint completed successfully. */
		return;
	}

	if (status == RENDER_FATAL)
	{
		/* We failed because of not being able to output. No point in retrying. */
		fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to render page");
	}
	bgprint.started = 1;
	bgprint.solo = 1;
	mu_trigger_semaphore(&bgprint.start);
	status = wait_for_bgprint_to_finish();
	if (status != 0)
	{
		/* Hard failure */
		fz_throw(ctx, FZ_ERROR_GENERIC, "Failed to render page");
	}
}

static void drawrange(fz_context *ctx, fz_document *doc, const char *range)
{
	int page, spage, epage, pagecount;

	pagecount = fz_count_pages(ctx, doc);

	while ((range = fz_parse_page_range(ctx, range, &spage, &epage, pagecount)))
	{
		if (spage < epage)
			for (page = spage; page <= epage; page++)
				drawpage(ctx, doc, page);
		else
			for (page = spage; page >= epage; page--)
				drawpage(ctx, doc, page);
	}
}

typedef struct
{
	size_t size;
#if defined(_M_IA64) || defined(_M_AMD64)
	size_t align;
#endif
} trace_header;

typedef struct
{
	size_t current;
	size_t peak;
	size_t total;
} trace_info;

static void *
trace_malloc(void *arg, size_t size)
{
	trace_info *info = (trace_info *) arg;
	trace_header *p;
	if (size == 0)
		return NULL;
	p = malloc(size + sizeof(trace_header));
	if (p == NULL)
		return NULL;
	p[0].size = size;
	info->current += size;
	info->total += size;
	if (info->current > info->peak)
		info->peak = info->current;
	return (void *)&p[1];
}

static void
trace_free(void *arg, void *p_)
{
	trace_info *info = (trace_info *) arg;
	trace_header *p = (trace_header *)p_;

	if (p == NULL)
		return;
	info->current -= p[-1].size;
	free(&p[-1]);
}

static void *
trace_realloc(void *arg, void *p_, size_t size)
{
	trace_info *info = (trace_info *) arg;
	trace_header *p = (trace_header *)p_;
	size_t oldsize;

	if (size == 0)
	{
		trace_free(arg, p_);
		return NULL;
	}
	if (p == NULL)
		return trace_malloc(arg, size);
	oldsize = p[-1].size;
	p = realloc(&p[-1], size + sizeof(trace_header));
	if (p == NULL)
		return NULL;
	info->current += size - oldsize;
	if (size > oldsize)
		info->total += size - oldsize;
	if (info->current > info->peak)
		info->peak = info->current;
	p[0].size = size;
	return &p[1];
}

#ifndef DISABLE_MUTHREADS
static void worker_thread(void *arg)
{
	worker_t *me = (worker_t *)arg;
	int band_start;

	do
	{
		DEBUG_THREADS(("Worker %d waiting\n", me->num));
		mu_wait_semaphore(&me->start);
		band_start = me->band_start;
		DEBUG_THREADS(("Worker %d woken for band_start %d\n", me->num, me->band_start));
		me->status = RENDER_OK;
		if (band_start >= 0)
			me->status = drawband(me->ctx, NULL, me->list, me->ctm, me->tbounds, &me->cookie, band_start, me->pix, &me->bit);
		DEBUG_THREADS(("Worker %d completed band_start %d (status=%d)\n", me->num, band_start, me->status));
		mu_trigger_semaphore(&me->stop);
	}
	while (band_start >= 0);
}

static void bgprint_worker(void *arg)
{
	fz_cookie cookie = { 0 };
	int pagenum;

	(void)arg;

	do
	{
		DEBUG_THREADS(("BGPrint waiting\n"));
		mu_wait_semaphore(&bgprint.start);
		pagenum = bgprint.pagenum;
		DEBUG_THREADS(("BGPrint woken for pagenum %d\n", pagenum));
		if (pagenum >= 0)
		{
			int start = gettime();
			memset(&cookie, 0, sizeof(cookie));
			bgprint.status = try_render_page(bgprint.ctx, pagenum, &cookie, start, bgprint.interptime, bgprint.filename, 1, bgprint.solo, &bgprint.render);
		}
		DEBUG_THREADS(("BGPrint completed page %d\n", pagenum));
		mu_trigger_semaphore(&bgprint.stop);
	}
	while (pagenum >= 0);
}
#endif

static void
read_resolution(const char *arg)
{
	char *sep = strchr(arg, ',');

	if (sep == NULL)
		sep = strchr(arg, 'x');
	if (sep == NULL)
		sep = strchr(arg, ':');
	if (sep == NULL)
		sep = strchr(arg, ';');

	x_resolution = fz_atoi(arg);
	if (sep && sep[1])
		y_resolution = fz_atoi(arg);
	else
		y_resolution = x_resolution;

	if (x_resolution <= 0 || y_resolution <= 0)
	{
		fprintf(stderr, "Ignoring invalid resolution\n");
		x_resolution =  X_RESOLUTION;
		y_resolution =  Y_RESOLUTION;
	}
}

static int
read_rotation(const char *arg)
{
	int i;

	if (strcmp(arg, "auto"))
	{
		return -1;
	}

	i = fz_atoi(arg);

	i = i % 360;
	if (i % 90 != 0)
	{
		fprintf(stderr, "Ignoring invalid rotation\n");
		i = 0;
	}

	return i;
}

int main(int argc, char **argv)
{
	char *password = "";
	fz_document *doc = NULL;
	int c;
	fz_context *ctx;
	trace_info info = { 0, 0, 0 };
	fz_alloc_context alloc_ctx = { &info, trace_malloc, trace_realloc, trace_free };
	fz_locks_context *locks = NULL;

	fz_var(doc);

	bgprint.active = 0;			/* set by -P */
	min_band_height = MIN_BAND_HEIGHT;
	max_band_memory = BAND_MEMORY;
	width = 0;
	height = 0;
	num_workers = NUM_RENDER_THREADS;
	x_resolution = X_RESOLUTION;
	y_resolution = Y_RESOLUTION;

	while ((c = fz_getopt(argc, argv, "p:o:F:R:r:w:h:fB:M:s:A:iW:H:S:T:U:XvP")) != -1)
	{
		switch (c)
		{
		default: return usage();

		case 'p': password = fz_optarg; break;

		case 'o': output = fz_optarg; break;
		case 'F': format = fz_optarg; break;

		case 'R': rotation = read_rotation(fz_optarg); break;
		case 'r': read_resolution(fz_optarg); break;
		case 'w': width = fz_atof(fz_optarg); break;
		case 'h': height = fz_atof(fz_optarg); break;
		case 'f': fit = 1; break;
		case 'B': min_band_height = atoi(fz_optarg); break;
		case 'M': max_band_memory = atoi(fz_optarg); break;

		case 'W': layout_w = fz_atof(fz_optarg); break;
		case 'H': layout_h = fz_atof(fz_optarg); break;
		case 'S': layout_em = fz_atof(fz_optarg); break;
		case 'U': layout_css = fz_optarg; break;
		case 'X': layout_use_doc_css = 0; break;

		case 's':
			if (strchr(fz_optarg, 't')) ++showtime;
			if (strchr(fz_optarg, 'm')) ++showmemory;
			break;

		case 'A':
		{
			char *sep;
			alphabits_graphics = atoi(fz_optarg);
			sep = strchr(fz_optarg, '/');
			if (sep)
				alphabits_text = atoi(sep+1);
			else
				alphabits_text = alphabits_graphics;
			break;
		}
		case 'i': ignore_errors = 1; break;

		case 'T':
#if MURASTER_THREADS != 0
			num_workers = atoi(fz_optarg); break;
#else
			fprintf(stderr, "Threads not enabled in this build\n");
			break;
#endif
		case 'P':
#if MURASTER_THREADS != 0
			bgprint.active = 1; break;
#else
			fprintf(stderr, "Threads not enabled in this build\n");
			break;
#endif
		case 'v': fprintf(stderr, "muraster version %s\n", FZ_VERSION); return 1;
		}
	}

	if (width == 0)
		width = x_resolution * PAPER_WIDTH;

	if (height == 0)
		height = y_resolution * PAPER_HEIGHT;

	if (fz_optind == argc)
		return usage();

	if (min_band_height <= 0)
	{
		fprintf(stderr, "Require a positive minimum band height\n");
		exit(1);
	}

#ifndef DISABLE_MUTHREADS
	locks = init_muraster_locks();
	if (locks == NULL)
	{
		fprintf(stderr, "cannot initialise mutexes\n");
		exit(1);
	}
#endif

	ctx = fz_new_context((showmemory == 0 ? NULL : &alloc_ctx), locks, FZ_STORE_DEFAULT);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		exit(1);
	}

	fz_set_text_aa_level(ctx, alphabits_text);
	fz_set_graphics_aa_level(ctx, alphabits_graphics);

#ifndef DISABLE_MUTHREADS
	if (bgprint.active)
	{
		int fail = 0;
		bgprint.ctx = fz_clone_context(ctx);
		fail |= mu_create_semaphore(&bgprint.start);
		fail |= mu_create_semaphore(&bgprint.stop);
		fail |= mu_create_thread(&bgprint.thread, bgprint_worker, NULL);
		if (fail)
		{
			fprintf(stderr, "bgprint startup failed\n");
			exit(1);
		}
	}

	if (num_workers > 0)
	{
		int i;
		int fail = 0;
		workers = fz_calloc(ctx, num_workers, sizeof(*workers));
		for (i = 0; i < num_workers; i++)
		{
			workers[i].ctx = fz_clone_context(ctx);
			workers[i].num = i;
			fail |= mu_create_semaphore(&workers[i].start);
			fail |= mu_create_semaphore(&workers[i].stop);
			fail |= mu_create_thread(&workers[i].thread, worker_thread, &workers[i]);
		}
		if (fail)
		{
			fprintf(stderr, "worker startup failed\n");
			exit(1);
		}
	}
#endif /* DISABLE_MUTHREADS */

	if (layout_css)
	{
		fz_buffer *buf = fz_read_file(ctx, layout_css);
		fz_set_user_css(ctx, fz_string_from_buffer(ctx, buf));
		fz_drop_buffer(ctx, buf);
	}

	fz_set_use_document_css(ctx, layout_use_doc_css);

	output_format = suffix_table[0].format;
	output_cs = suffix_table[0].cs;
	if (format)
	{
		int i;

		for (i = 0; i < (int)nelem(suffix_table); i++)
		{
			if (!strcmp(format, suffix_table[i].suffix+1))
			{
				output_format = suffix_table[i].format;
				output_cs = suffix_table[i].cs;
				break;
			}
		}
		if (i == (int)nelem(suffix_table))
		{
			fprintf(stderr, "Unknown output format '%s'\n", format);
			exit(1);
		}
	}
	else if (output)
	{
		char *suffix = output;
		int i;

		for (i = 0; i < (int)nelem(suffix_table); i++)
		{
			char *s = strstr(suffix, suffix_table[i].suffix);

			if (s != NULL)
			{
				suffix = s+1;
				output_format = suffix_table[i].format;
				output_cs = suffix_table[i].cs;
				i = 0;
			}
		}
	}

	switch (output_cs)
	{
	case CS_GRAY:
		colorspace = fz_device_gray(ctx);
		break;
	case CS_RGB:
		colorspace = fz_device_rgb(ctx);
		break;
	case CS_CMYK:
		colorspace = fz_device_cmyk(ctx);
		break;
	}

	if (output && (output[0] != '-' || output[1] != 0) && *output != 0)
	{
		out = fz_new_output_with_path(ctx, output, 0);
	}
	else
		out = fz_stdout(ctx);

	timing.count = 0;
	timing.total = 0;
	timing.min = 1 << 30;
	timing.max = 0;
	timing.mininterp = 1 << 30;
	timing.maxinterp = 0;
	timing.minpage = 0;
	timing.maxpage = 0;
	timing.minfilename = "";
	timing.maxfilename = "";

	fz_try(ctx)
	{
		fz_register_document_handlers(ctx);

		while (fz_optind < argc)
		{
			fz_try(ctx)
			{
				filename = argv[fz_optind++];

				doc = fz_open_document(ctx, filename);

				if (fz_needs_password(ctx, doc))
				{
					if (!fz_authenticate_password(ctx, doc, password))
						fz_throw(ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", filename);
				}

				fz_layout_document(ctx, doc, layout_w, layout_h, layout_em);

				if (fz_optind == argc || !fz_is_page_range(ctx, argv[fz_optind]))
					drawrange(ctx, doc, "1-N");
				if (fz_optind < argc && fz_is_page_range(ctx, argv[fz_optind]))
					drawrange(ctx, doc, argv[fz_optind++]);

				fz_drop_document(ctx, doc);
				doc = NULL;
			}
			fz_catch(ctx)
			{
				if (!ignore_errors)
					fz_rethrow(ctx);

				fz_drop_document(ctx, doc);
				doc = NULL;
				fz_warn(ctx, "ignoring error in '%s'", filename);
			}
		}
		finish_bgprint(ctx);
	}
	fz_catch(ctx)
	{
		fz_drop_document(ctx, doc);
		fprintf(stderr, "error: cannot draw '%s'\n", filename);
		errored = 1;
	}

	if (showtime && timing.count > 0)
	{
		fprintf(stderr, "total %dms / %d pages for an average of %dms\n",
			timing.total, timing.count, timing.total / timing.count);
		fprintf(stderr, "fastest page %d: %dms\n", timing.minpage, timing.min);
		fprintf(stderr, "slowest page %d: %dms\n", timing.maxpage, timing.max);
	}

#ifndef DISABLE_MUTHREADS
	if (num_workers > 0)
	{
		int i;
		for (i = 0; i < num_workers; i++)
		{
			workers[i].band_start = -1;
			mu_trigger_semaphore(&workers[i].start);
			mu_wait_semaphore(&workers[i].stop);
			mu_destroy_semaphore(&workers[i].start);
			mu_destroy_semaphore(&workers[i].stop);
			mu_destroy_thread(&workers[i].thread);
			fz_drop_context(workers[i].ctx);
		}
		fz_free(ctx, workers);
	}

	if (bgprint.active)
	{
		bgprint.pagenum = -1;
		mu_trigger_semaphore(&bgprint.start);
		mu_wait_semaphore(&bgprint.stop);
		mu_destroy_semaphore(&bgprint.start);
		mu_destroy_semaphore(&bgprint.stop);
		mu_destroy_thread(&bgprint.thread);
		fz_drop_context(bgprint.ctx);
	}
#endif /* DISABLE_MUTHREADS */

	fz_close_output(ctx, out);
	fz_drop_output(ctx, out);
	out = NULL;

	fz_drop_context(ctx);
#ifndef DISABLE_MUTHREADS
	fin_muraster_locks();
#endif /* DISABLE_MUTHREADS */

	if (showmemory)
	{
		char buf[100];
		fz_snprintf(buf, sizeof buf, "Memory use total=%zu peak=%zu current=%zu", info.total, info.peak, info.current);
		fprintf(stderr, "%s\n", buf);
	}

	return (errored != 0);
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#if FZ_ENABLE_PDF
#include "mupdf/pdf.h"
#include "mupdf/helpers/pkcs7-openssl.h"
#endif

#if FZ_ENABLE_JS

#include "mujs.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

#define PS1 "> "

FZ_NORETURN static void rethrow(js_State *J)
{
	js_newerror(J, fz_caught_message(js_getcontext(J)));
	js_throw(J);
}

FZ_NORETURN static void rethrow_as_fz(js_State *J)
{
	fz_throw(js_getcontext(J), FZ_ERROR_GENERIC, "%s", js_tostring(J, -1));
}

static void *alloc(void *actx, void *ptr, int n)
{
	return fz_realloc_no_throw(actx, ptr, n);
}

static int eval_print(js_State *J, const char *source)
{
	if (js_ploadstring(J, "[string]", source)) {
		fprintf(stderr, "%s\n", js_trystring(J, -1, "Error"));
		js_pop(J, 1);
		return 1;
	}
	js_pushundefined(J);
	if (js_pcall(J, 0)) {
		fprintf(stderr, "%s\n", js_trystring(J, -1, "Error"));
		js_pop(J, 1);
		return 1;
	}
	if (js_isdefined(J, -1)) {
		printf("%s\n", js_tryrepr(J, -1, "can't convert to string"));
	}
	js_pop(J, 1);
	return 0;
}

static void jsB_propfun(js_State *J, const char *name, js_CFunction cfun, int n)
{
	const char *realname = strchr(name, '.');
	realname = realname ? realname + 1 : name;
	js_newcfunction(J, cfun, name, n);
	js_defproperty(J, -2, realname, JS_DONTENUM);
}

static void jsB_propcon(js_State *J, const char *tag, const char *name, js_CFunction cfun, int n)
{
	const char *realname = strchr(name, '.');
	realname = realname ? realname + 1 : name;
	js_getregistry(J, tag);
	js_newcconstructor(J, cfun, cfun, name, n);
	js_defproperty(J, -2, realname, JS_DONTENUM);
}

static void jsB_propacc(js_State *J, const char *name, js_CFunction cgetfun, js_CFunction csetfun)
{
	const char *realname = strchr(name, '.');
	realname = realname ? realname + 1 : name;
	js_newcfunction(J, cgetfun, name, 0);
	js_newcfunction(J, csetfun, name, 1);
	js_defaccessor(J, -3, realname, JS_READONLY | JS_DONTENUM | JS_DONTCONF);
}

static void jsB_gc(js_State *J)
{
	int report = js_toboolean(J, 1);
	js_gc(J, report);
	js_pushundefined(J);
}

static void jsB_load(js_State *J)
{
	const char *filename = js_tostring(J, 1);
	int rv = js_dofile(J, filename);
	js_pushboolean(J, !rv);
}

static void jsB_print(js_State *J)
{
	unsigned int i, top = js_gettop(J);
	for (i = 1; i < top; ++i) {
		const char *s = js_tostring(J, i);
		if (i > 1) putchar(' ');
		fputs(s, stdout);
	}
	putchar('\n');
	js_pushundefined(J);
}

static void jsB_write(js_State *J)
{
	unsigned int i, top = js_gettop(J);
	for (i = 1; i < top; ++i) {
		const char *s = js_tostring(J, i);
		if (i > 1) putchar(' ');
		fputs(s, stdout);
	}
	js_pushundefined(J);
}

static void jsB_read(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	const char *filename = js_tostring(J, 1);
	FILE *f;
	char *s;
	long n;
	size_t t;

	f = fopen(filename, "rb");
	if (!f) {
		js_error(J, "cannot open file: '%s'", filename);
	}

	if (fseek(f, 0, SEEK_END) < 0) {
		fclose(f);
		js_error(J, "cannot seek in file: '%s'", filename);
	}

	n = ftell(f);
	if (n < 0) {
		fclose(f);
		js_error(J, "cannot tell in file: '%s'", filename);
	}

	if (fseek(f, 0, SEEK_SET) < 0) {
		fclose(f);
		js_error(J, "cannot seek in file: '%s'", filename);
	}

	s = fz_malloc(ctx, n + 1);
	if (!s) {
		fclose(f);
		js_error(J, "cannot allocate storage for file contents: '%s'", filename);
	}

	t = fread(s, 1, n, f);
	if (t != (size_t) n) {
		fz_free(ctx, s);
		fclose(f);
		js_error(J, "cannot read data from file: '%s'", filename);
	}
	s[n] = 0;

	js_pushstring(J, s);
	fz_free(ctx, s);
	fclose(f);
}

static void jsB_readline(js_State *J)
{
	char line[256];
	size_t n;
	if (!fgets(line, sizeof line, stdin))
		js_error(J, "cannot read line from stdin");
	n = strlen(line);
	if (n > 0 && line[n-1] == '\n')
		line[n-1] = 0;
	js_pushstring(J, line);
}

static void jsB_repr(js_State *J)
{
	js_repr(J, 1);
}

static void jsB_quit(js_State *J)
{
	exit(js_tonumber(J, 1));
}

static const char *require_js =
	"function require(name) {\n"
	"var cache = require.cache;\n"
	"if (name in cache) return cache[name];\n"
	"var exports = {};\n"
	"cache[name] = exports;\n"
	"Function('exports', read(name+'.js'))(exports);\n"
	"return exports;\n"
	"}\n"
	"require.cache = Object.create(null);\n"
;

static const char *stacktrace_js =
	"Error.prototype.toString = function() {\n"
	"if (this.stackTrace) return this.name + ': ' + this.message + this.stackTrace;\n"
	"return this.name + ': ' + this.message;\n"
	"};\n"
;

struct event_cb_data
{
	js_State *J;
	const char *listener;
};

/* destructors */

static void ffi_gc_fz_buffer(js_State *J, void *buf)
{
	fz_context *ctx = js_getcontext(J);
	fz_try(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_gc_fz_document(js_State *J, void *doc)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_document(ctx, doc);
}

static void ffi_gc_fz_page(js_State *J, void *page)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_page(ctx, page);
}

static void ffi_gc_fz_colorspace(js_State *J, void *colorspace)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_colorspace(ctx, colorspace);
}

static void ffi_gc_fz_pixmap(js_State *J, void *pixmap)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_pixmap(ctx, pixmap);
}

static void ffi_gc_fz_path(js_State *J, void *path)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_path(ctx, path);
}

static void ffi_gc_fz_text(js_State *J, void *text)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_text(ctx, text);
}

static void ffi_gc_fz_font(js_State *J, void *font)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_font(ctx, font);
}

static void ffi_gc_fz_shade(js_State *J, void *shade)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_shade(ctx, shade);
}

static void ffi_gc_fz_image(js_State *J, void *image)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_image(ctx, image);
}

static void ffi_gc_fz_display_list(js_State *J, void *list)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_display_list(ctx, list);
}

static void ffi_gc_fz_stext_page(js_State *J, void *text)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_stext_page(ctx, text);
}

static void ffi_gc_fz_device(js_State *J, void *device)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_device(ctx, device);
}

static void ffi_gc_fz_document_writer(js_State *J, void *wri)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_document_writer(ctx, wri);
}

static void ffi_gc_fz_outline_iterator(js_State *J, void *iter)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_outline_iterator(ctx, iter);
}

static void ffi_gc_fz_story(js_State *J, void *story)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_story(ctx, story);
}

static void ffi_gc_fz_xml(js_State *J, void *xml)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_xml(ctx, xml);
}

static void ffi_pushoutlineiterator(js_State *J, fz_outline_iterator *iter)
{
	js_getregistry(J, "fz_outline_iterator");
	js_newuserdata(J, "fz_outline_iterator", iter, ffi_gc_fz_outline_iterator);
}

static void ffi_pushdom(js_State *J, fz_xml *dom)
{
	js_getregistry(J, "fz_xml");
	js_newuserdata(J, "fz_xml", dom, ffi_gc_fz_xml);
}

#if FZ_ENABLE_PDF

static void ffi_pushobj(js_State *J, pdf_obj *obj);

static void ffi_gc_pdf_annot(js_State *J, void *annot)
{
	fz_context *ctx = js_getcontext(J);
	pdf_drop_annot(ctx, annot);
}

static void ffi_gc_pdf_document(js_State *J, void *doc)
{
	fz_context *ctx = js_getcontext(J);
	pdf_drop_document(ctx, doc);
}

static void ffi_gc_pdf_obj(js_State *J, void *obj)
{
	fz_context *ctx = js_getcontext(J);
	pdf_drop_obj(ctx, obj);
}

static void ffi_gc_pdf_graft_map(js_State *J, void *map)
{
	fz_context *ctx = js_getcontext(J);
	pdf_drop_graft_map(ctx, map);
}

static void ffi_gc_pdf_pkcs7_signer(js_State *J, void *signer_)
{
	fz_context *ctx = js_getcontext(J);
	pdf_pkcs7_signer *signer = (pdf_pkcs7_signer *)signer_;
	if (signer)
		signer->drop(ctx, signer);
}

static fz_document *ffi_todocument(js_State *J, int idx)
{
	if (js_isuserdata(J, idx, "pdf_document"))
		return js_touserdata(J, idx, "pdf_document");
	return js_touserdata(J, idx, "fz_document");
}

static void ffi_pushdocument(js_State *J, fz_document *document)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdocument = pdf_document_from_fz_document(ctx, document);
	if (pdocument) {
		js_getregistry(J, "pdf_document");
		js_newuserdata(J, "pdf_document", document, ffi_gc_pdf_document);
	} else {
		js_getregistry(J, "fz_document");
		js_newuserdata(J, "fz_document", document, ffi_gc_fz_document);
	}
}

static void ffi_pushsigner(js_State *J, pdf_pkcs7_signer *signer)
{
	js_getregistry(J, "pdf_pkcs7_signer");
	js_newuserdata(J, "pdf_pkcs7_signer", signer, ffi_gc_pdf_pkcs7_signer);
}

static fz_page *ffi_topage(js_State *J, int idx)
{
	if (js_isuserdata(J, idx, "pdf_page"))
		return js_touserdata(J, idx, "pdf_page");
	return js_touserdata(J, idx, "fz_page");
}

static void ffi_pushpage(js_State *J, fz_page *page)
{
	fz_context *ctx = js_getcontext(J);
	pdf_page *ppage = pdf_page_from_fz_page(ctx, page);
	if (ppage) {
		js_getregistry(J, "pdf_page");
		js_newuserdata(J, "pdf_page", page, ffi_gc_fz_page);
	} else {
		js_getregistry(J, "fz_page");
		js_newuserdata(J, "fz_page", page, ffi_gc_fz_page);
	}
}

#else

static fz_document *ffi_todocument(js_State *J, int idx)
{
	return js_touserdata(J, idx, "fz_document");
}

static void ffi_pushdocument(js_State *J, fz_document *document)
{
	js_getregistry(J, "fz_document");
	js_newuserdata(J, "fz_document", document, ffi_gc_fz_document);
}

static fz_page *ffi_topage(js_State *J, int idx)
{
	return js_touserdata(J, idx, "fz_page");
}

static void ffi_pushpage(js_State *J, fz_page *page)
{
	js_getregistry(J, "fz_page");
	js_newuserdata(J, "fz_page", page, ffi_gc_fz_page);
}

#endif /* FZ_ENABLE_PDF */

/* type conversions */

struct color {
	fz_colorspace *colorspace;
	float color[FZ_MAX_COLORS];
	float alpha;
};

static fz_matrix ffi_tomatrix(js_State *J, int idx)
{
	if (js_iscoercible(J, idx))
	{
		fz_matrix matrix;
		js_getindex(J, idx, 0); matrix.a = js_tonumber(J, -1); js_pop(J, 1);
		js_getindex(J, idx, 1); matrix.b = js_tonumber(J, -1); js_pop(J, 1);
		js_getindex(J, idx, 2); matrix.c = js_tonumber(J, -1); js_pop(J, 1);
		js_getindex(J, idx, 3); matrix.d = js_tonumber(J, -1); js_pop(J, 1);
		js_getindex(J, idx, 4); matrix.e = js_tonumber(J, -1); js_pop(J, 1);
		js_getindex(J, idx, 5); matrix.f = js_tonumber(J, -1); js_pop(J, 1);
		return matrix;
	}
	return fz_identity;
}

static void ffi_pushmatrix(js_State *J, fz_matrix matrix)
{
	js_newarray(J);
	js_pushnumber(J, matrix.a); js_setindex(J, -2, 0);
	js_pushnumber(J, matrix.b); js_setindex(J, -2, 1);
	js_pushnumber(J, matrix.c); js_setindex(J, -2, 2);
	js_pushnumber(J, matrix.d); js_setindex(J, -2, 3);
	js_pushnumber(J, matrix.e); js_setindex(J, -2, 4);
	js_pushnumber(J, matrix.f); js_setindex(J, -2, 5);
}

static fz_point ffi_topoint(js_State *J, int idx)
{
	fz_point point;
	js_getindex(J, idx, 0); point.x = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 1); point.y = js_tonumber(J, -1); js_pop(J, 1);
	return point;
}

static void ffi_pushpoint(js_State *J, fz_point point)
{
	js_newarray(J);
	js_pushnumber(J, point.x); js_setindex(J, -2, 0);
	js_pushnumber(J, point.y); js_setindex(J, -2, 1);
}

static fz_rect ffi_torect(js_State *J, int idx)
{
	fz_rect rect;
	js_getindex(J, idx, 0); rect.x0 = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 1); rect.y0 = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 2); rect.x1 = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 3); rect.y1 = js_tonumber(J, -1); js_pop(J, 1);
	return rect;
}

static void ffi_pushrect(js_State *J, fz_rect rect)
{
	js_newarray(J);
	js_pushnumber(J, rect.x0); js_setindex(J, -2, 0);
	js_pushnumber(J, rect.y0); js_setindex(J, -2, 1);
	js_pushnumber(J, rect.x1); js_setindex(J, -2, 2);
	js_pushnumber(J, rect.y1); js_setindex(J, -2, 3);
}

static fz_quad ffi_toquad(js_State *J, int idx)
{
	fz_quad quad;
	js_getindex(J, idx, 0); quad.ul.x = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 1); quad.ul.y = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 2); quad.ur.x = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 3); quad.ur.y = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 4); quad.ll.x = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 5); quad.ll.y = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 6); quad.lr.x = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 7); quad.lr.y = js_tonumber(J, -1); js_pop(J, 1);
	return quad;
}

static void ffi_pushquad(js_State *J, fz_quad quad)
{
	js_newarray(J);
	js_pushnumber(J, quad.ul.x); js_setindex(J, -2, 0);
	js_pushnumber(J, quad.ul.y); js_setindex(J, -2, 1);
	js_pushnumber(J, quad.ur.x); js_setindex(J, -2, 2);
	js_pushnumber(J, quad.ur.y); js_setindex(J, -2, 3);
	js_pushnumber(J, quad.ll.x); js_setindex(J, -2, 4);
	js_pushnumber(J, quad.ll.y); js_setindex(J, -2, 5);
	js_pushnumber(J, quad.lr.x); js_setindex(J, -2, 6);
	js_pushnumber(J, quad.lr.y); js_setindex(J, -2, 7);
}

static fz_irect ffi_toirect(js_State *J, int idx)
{
	fz_irect irect;
	js_getindex(J, idx, 0); irect.x0 = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 1); irect.y0 = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 2); irect.x1 = js_tonumber(J, -1); js_pop(J, 1);
	js_getindex(J, idx, 3); irect.y1 = js_tonumber(J, -1); js_pop(J, 1);
	return irect;
}

static void ffi_pusharray(js_State *J, const float *v, int n)
{
	int i;
	js_newarray(J);
	for (i = 0; i < n; ++i) {
		js_pushnumber(J, v[i]);
		js_setindex(J, -2, i);
	}
}

static void ffi_pushcolorspace(js_State *J, fz_colorspace *colorspace)
{
	fz_context *ctx = js_getcontext(J);
	if (colorspace == fz_device_rgb(ctx))
		js_getregistry(J, "DeviceRGB");
	else if (colorspace == fz_device_bgr(ctx))
		js_getregistry(J, "DeviceBGR");
	else if (colorspace == fz_device_gray(ctx))
		js_getregistry(J, "DeviceGray");
	else if (colorspace == fz_device_cmyk(ctx))
		js_getregistry(J, "DeviceCMYK");
	else {
		js_getregistry(J, "fz_colorspace");
		js_newuserdata(J, "fz_colorspace", fz_keep_colorspace(ctx, colorspace), ffi_gc_fz_colorspace);
	}
}

static void ffi_pushcolor(js_State *J, fz_colorspace *colorspace, const float *color, float alpha)
{
	fz_context *ctx = js_getcontext(J);
	if (colorspace) {
		ffi_pushcolorspace(J, colorspace);
		ffi_pusharray(J, color, fz_colorspace_n(ctx, colorspace));
	} else {
		js_pushnull(J);
		js_pushnull(J);
	}
	js_pushnumber(J, alpha);
}

static struct color ffi_tocolor(js_State *J, int idx)
{
	struct color c;
	int n, i;
	fz_context *ctx = js_getcontext(J);
	c.colorspace = js_touserdata(J, idx, "fz_colorspace");
	if (c.colorspace) {
		n = fz_colorspace_n(ctx, c.colorspace);
		for (i=0; i < n; ++i) {
			js_getindex(J, idx + 1, i);
			c.color[i] = js_tonumber(J, -1);
			js_pop(J, 1);
		}
	}
	c.alpha = js_tonumber(J, idx + 2);
	return c;
}

static fz_color_params ffi_tocolorparams(js_State *J, int idx)
{
	/* TODO */
	return fz_default_color_params;
}

static void ffi_pushcolorparams(js_State *J, fz_color_params color_params)
{
	/* TODO */
	js_pushnull(J);
}

static fz_link_dest_type link_dest_type_from_string(const char *str);

static fz_link_dest ffi_tolinkdest(js_State *J, int idx)
{
	fz_link_dest dest = fz_make_link_dest_none();

	if (js_hasproperty(J, idx, "chapter")) {
		dest.loc.chapter = js_tointeger(J, -1);
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "page")) {
		dest.loc.page = js_tointeger(J, -1);
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "type")) {
		dest.type = link_dest_type_from_string(js_tostring(J, -1));
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "x")) {
		dest.x = js_tonumber(J, -1);
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "y")) {
		dest.y = js_tonumber(J, -1);
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "width")) {
		dest.w = js_tonumber(J, -1);
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "height")) {
		dest.h = js_tonumber(J, -1);
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "zoom")) {
		dest.zoom = js_tonumber(J, -1);
		js_pop(J, 1);
	}

	return dest;
}

static fz_outline_item ffi_tooutlineitem(js_State *J, int idx)
{
	fz_context *ctx = js_getcontext(J);
	fz_outline_item item = { NULL, NULL, 0 };

	if (js_hasproperty(J, idx, "title")) {
		if (js_iscoercible(J, -1)) {
			const char *title = js_tostring(J, -1);
			fz_try(ctx)
				item.title = fz_strdup(ctx, title);
			fz_always(ctx)
				js_pop(J, 1);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
		else
			item.title = NULL;

	}
	if (js_hasproperty(J, idx, "open")) {
		item.is_open = js_toboolean(J, -1);
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "uri")) {
		if (js_iscoercible(J, -1)) {
			const char *uri = js_tostring(J, -1);
			fz_try(ctx)
				item.uri = fz_strdup(ctx, uri);
			fz_always(ctx)
				js_pop(J, 1);
			fz_catch(ctx)
				fz_rethrow(ctx);
		}
		else
			item.uri = NULL;
	}

	return item;
}

static const char *string_from_cap(fz_linecap cap)
{
	switch (cap) {
	default:
	case FZ_LINECAP_BUTT: return "Butt";
	case FZ_LINECAP_ROUND: return "Round";
	case FZ_LINECAP_SQUARE: return "Square";
	case FZ_LINECAP_TRIANGLE: return "Triangle";
	}
}

static const char *string_from_join(fz_linejoin join)
{
	switch (join) {
	default:
	case FZ_LINEJOIN_MITER: return "Miter";
	case FZ_LINEJOIN_ROUND: return "Round";
	case FZ_LINEJOIN_BEVEL: return "Bevel";
	case FZ_LINEJOIN_MITER_XPS: return "MiterXPS";
	}
}

#if FZ_ENABLE_PDF

static const char *string_from_line_ending(enum pdf_line_ending style)
{
	switch (style) {
	default:
	case PDF_ANNOT_LE_NONE: return "None";
	case PDF_ANNOT_LE_SQUARE: return "Square";
	case PDF_ANNOT_LE_CIRCLE: return "Circle";
	case PDF_ANNOT_LE_DIAMOND: return "Diamond";
	case PDF_ANNOT_LE_OPEN_ARROW: return "OpenArrow";
	case PDF_ANNOT_LE_CLOSED_ARROW: return "ClosedArrow";
	case PDF_ANNOT_LE_BUTT: return "Butt";
	case PDF_ANNOT_LE_R_OPEN_ARROW: return "ROpenArrow";
	case PDF_ANNOT_LE_R_CLOSED_ARROW: return "RClosedArrow";
	case PDF_ANNOT_LE_SLASH: return "Slash";
	}
}

#endif

static const char *string_from_destination_type(fz_link_dest_type type)
{
	switch (type) {
	default:
	case FZ_LINK_DEST_FIT: return "Fit";
	case FZ_LINK_DEST_XYZ: return "XYZ";
	case FZ_LINK_DEST_FIT_H: return "FitH";
	case FZ_LINK_DEST_FIT_V: return "FitV";
	case FZ_LINK_DEST_FIT_R: return "FitR";
	case FZ_LINK_DEST_FIT_B: return "FitB";
	case FZ_LINK_DEST_FIT_BH: return "FitBH";
	case FZ_LINK_DEST_FIT_BV: return "FitBV";
	}
}

static fz_linecap cap_from_string(const char *str)
{
	if (!strcmp(str, "Round")) return FZ_LINECAP_ROUND;
	if (!strcmp(str, "Square")) return FZ_LINECAP_SQUARE;
	if (!strcmp(str, "Triangle")) return FZ_LINECAP_TRIANGLE;
	return FZ_LINECAP_BUTT;
}

static fz_linejoin join_from_string(const char *str)
{
	if (!strcmp(str, "Round")) return FZ_LINEJOIN_ROUND;
	if (!strcmp(str, "Bevel")) return FZ_LINEJOIN_BEVEL;
	if (!strcmp(str, "MiterXPS")) return FZ_LINEJOIN_MITER_XPS;
	return FZ_LINEJOIN_MITER;
}

#ifdef FZ_ENABLE_PDF

static enum pdf_line_ending line_ending_from_string(const char *str)
{
	if (!strcmp(str, "None")) return PDF_ANNOT_LE_NONE;
	if (!strcmp(str, "Square")) return PDF_ANNOT_LE_SQUARE;
	if (!strcmp(str, "Circle")) return PDF_ANNOT_LE_CIRCLE;
	if (!strcmp(str, "Diamond")) return PDF_ANNOT_LE_DIAMOND;
	if (!strcmp(str, "OpenArrow")) return PDF_ANNOT_LE_OPEN_ARROW;
	if (!strcmp(str, "ClosedArrow")) return PDF_ANNOT_LE_CLOSED_ARROW;
	if (!strcmp(str, "Butt")) return PDF_ANNOT_LE_BUTT;
	if (!strcmp(str, "ROpenArrow")) return PDF_ANNOT_LE_R_OPEN_ARROW;
	if (!strcmp(str, "RClosedArrow")) return PDF_ANNOT_LE_R_CLOSED_ARROW;
	if (!strcmp(str, "Slash")) return PDF_ANNOT_LE_SLASH;
	return PDF_ANNOT_LE_NONE;
}

#endif

static fz_link_dest_type link_dest_type_from_string(const char *str)
{
	if (!strcmp(str, "XYZ")) return FZ_LINK_DEST_XYZ;
	if (!strcmp(str, "Fit")) return FZ_LINK_DEST_FIT;
	if (!strcmp(str, "FitH")) return FZ_LINK_DEST_FIT_H;
	if (!strcmp(str, "FitV")) return FZ_LINK_DEST_FIT_V;
	if (!strcmp(str, "FitR")) return FZ_LINK_DEST_FIT_R;
	if (!strcmp(str, "FitB")) return FZ_LINK_DEST_FIT_B;
	if (!strcmp(str, "FitBH")) return FZ_LINK_DEST_FIT_BH;
	if (!strcmp(str, "FitBV")) return FZ_LINK_DEST_FIT_BV;
	return FZ_LINK_DEST_FIT;
}

static void ffi_gc_fz_link(js_State *J, void *link)
{
	fz_context *ctx = js_getcontext(J);
	fz_drop_link(ctx, link);
}

static fz_link *ffi_tolink(js_State *J, int idx)
{
	return js_touserdata(J, idx, "fz_link");
}

static void ffi_pushlink(js_State *J, fz_link *link)
{
	js_getregistry(J, "fz_link");
	js_newuserdata(J, "fz_link", link, ffi_gc_fz_link);
}

static void ffi_pushlinkdest(js_State *J, const fz_link_dest dest)
{
	js_newobject(J);

	js_pushnumber(J, dest.loc.chapter);
	js_setproperty(J, -2, "chapter");
	js_pushnumber(J, dest.loc.page);
	js_setproperty(J, -2, "page");

	js_pushliteral(J, string_from_destination_type(dest.type));
	js_setproperty(J, -2, "type");

	switch (dest.type)
	{
	default:
	case FZ_LINK_DEST_FIT:
	case FZ_LINK_DEST_FIT_B:
		break;
	case FZ_LINK_DEST_FIT_H:
	case FZ_LINK_DEST_FIT_BH:
		js_pushnumber(J, dest.y);
		js_setproperty(J, -2, "y");
		break;
	case FZ_LINK_DEST_FIT_V:
	case FZ_LINK_DEST_FIT_BV:
		js_pushnumber(J, dest.x);
		js_setproperty(J, -2, "x");
		break;
	case FZ_LINK_DEST_XYZ:
		js_pushnumber(J, dest.x);
		js_setproperty(J, -2, "x");
		js_pushnumber(J, dest.y);
		js_setproperty(J, -2, "y");
		js_pushnumber(J, dest.zoom);
		js_setproperty(J, -2, "zoom");
		break;
	case FZ_LINK_DEST_FIT_R:
		js_pushnumber(J, dest.x);
		js_setproperty(J, -2, "x");
		js_pushnumber(J, dest.y);
		js_setproperty(J, -2, "y");
		js_pushnumber(J, dest.w);
		js_setproperty(J, -2, "width");
		js_pushnumber(J, dest.h);
		js_setproperty(J, -2, "height");
		break;
	}
}

static void ffi_pushstroke(js_State *J, const fz_stroke_state *stroke)
{
	js_newobject(J);
	js_pushliteral(J, string_from_cap(stroke->start_cap));
	js_setproperty(J, -2, "startCap");
	js_pushliteral(J, string_from_cap(stroke->dash_cap));
	js_setproperty(J, -2, "dashCap");
	js_pushliteral(J, string_from_cap(stroke->end_cap));
	js_setproperty(J, -2, "endCap");
	js_pushliteral(J, string_from_join(stroke->linejoin));
	js_setproperty(J, -2, "lineJoin");
	js_pushnumber(J, stroke->linewidth);
	js_setproperty(J, -2, "lineWidth");
	js_pushnumber(J, stroke->miterlimit);
	js_setproperty(J, -2, "miterLimit");
	js_pushnumber(J, stroke->dash_phase);
	js_setproperty(J, -2, "dashPhase");
	ffi_pusharray(J, stroke->dash_list, stroke->dash_len);
	js_setproperty(J, -2, "dashes");
}

static fz_stroke_state ffi_tostroke(js_State *J, int idx)
{
	fz_stroke_state stroke = fz_default_stroke_state;
	if (js_hasproperty(J, idx, "lineCap")) {
		stroke.start_cap = cap_from_string(js_tostring(J, -1));
		stroke.dash_cap = stroke.start_cap;
		stroke.end_cap = stroke.start_cap;
	}
	if (js_hasproperty(J, idx, "startCap")) {
		stroke.start_cap = cap_from_string(js_tostring(J, -1));
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "dashCap")) {
		stroke.dash_cap = cap_from_string(js_tostring(J, -1));
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "endCap")) {
		stroke.end_cap = cap_from_string(js_tostring(J, -1));
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "lineJoin")) {
		stroke.linejoin = join_from_string(js_tostring(J, -1));
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "lineWidth")) {
		stroke.linewidth = js_tonumber(J, -1);
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "miterLimit")) {
		stroke.miterlimit = js_tonumber(J, -1);
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "dashPhase")) {
		stroke.dash_phase = js_tonumber(J, -1);
		js_pop(J, 1);
	}
	if (js_hasproperty(J, idx, "dashes")) {
		int i, n = js_getlength(J, -1);
		if (n > (int)nelem(stroke.dash_list))
			n = nelem(stroke.dash_list);
		stroke.dash_len = n;
		for (i = 0; i < n; ++i) {
			js_getindex(J, -1, i);
			stroke.dash_list[i] = js_tonumber(J, -1);
			js_pop(J, 1);
		}
	}
	return stroke;
}

static void ffi_pushtext(js_State *J, const fz_text *text)
{
	fz_context *ctx = js_getcontext(J);
	js_getregistry(J, "fz_text");
	js_newuserdata(J, "fz_text", fz_keep_text(ctx, text), ffi_gc_fz_text);
}

static void ffi_pushpath(js_State *J, const fz_path *path)
{
	fz_context *ctx = js_getcontext(J);
	js_getregistry(J, "fz_path");
	js_newuserdata(J, "fz_path", fz_keep_path(ctx, path), ffi_gc_fz_path);
}

static void ffi_pushfont(js_State *J, fz_font *font)
{
	fz_context *ctx = js_getcontext(J);
	js_getregistry(J, "fz_font");
	js_newuserdata(J, "fz_font", fz_keep_font(ctx, font), ffi_gc_fz_font);
}

static void ffi_pushshade(js_State *J, fz_shade *shade)
{
	fz_context *ctx = js_getcontext(J);
	js_getregistry(J, "fz_shade");
	js_newuserdata(J, "fz_shade", fz_keep_shade(ctx, shade), ffi_gc_fz_shade);
}

static void ffi_pushimage(js_State *J, fz_image *image)
{
	fz_context *ctx = js_getcontext(J);
	js_getregistry(J, "fz_image");
	js_newuserdata(J, "fz_image", fz_keep_image(ctx, image), ffi_gc_fz_image);
}

static void ffi_pushimage_own(js_State *J, fz_image *image)
{
	js_getregistry(J, "fz_image");
	js_newuserdata(J, "fz_image", image, ffi_gc_fz_image);
}

static int is_number(const char *key, int *idx)
{
	char *end;
	*idx = strtol(key, &end, 10);
	return *end == 0;
}

static int ffi_buffer_has(js_State *J, void *buf_, const char *key)
{
	fz_buffer *buf = buf_;
	int idx;
	unsigned char *data;
	size_t len = fz_buffer_storage(js_getcontext(J), buf, &data);
	if (is_number(key, &idx)) {
		if (idx < 0 || (size_t)idx >= len)
			js_rangeerror(J, "index out of bounds");
		js_pushnumber(J, data[idx]);
		return 1;
	}
	if (!strcmp(key, "length")) {
		js_pushnumber(J, len);
		return 1;
	}
	return 0;
}

static int ffi_buffer_put(js_State *J, void *buf_, const char *key)
{
	fz_buffer *buf = buf_;
	int idx;
	unsigned char *data;
	size_t len = fz_buffer_storage(js_getcontext(J), buf, &data);
	if (is_number(key, &idx)) {
		if (idx < 0 || (size_t)idx >= len)
			js_rangeerror(J, "index out of bounds");
		data[idx] = js_tonumber(J, -1);
		return 1;
	}
	if (!strcmp(key, "length"))
		js_typeerror(J, "buffer length is read-only");
	return 0;
}

static void ffi_pushbuffer(js_State *J, fz_buffer *buf)
{
	js_getregistry(J, "fz_buffer");
	js_newuserdatax(J, "fz_buffer", buf,
			ffi_buffer_has, ffi_buffer_put, NULL,
			ffi_gc_fz_buffer);
}

#if FZ_ENABLE_PDF

static fz_buffer *ffi_tobuffer(js_State *J, int idx)
{
	fz_context *ctx = js_getcontext(J);
	fz_buffer *buf = NULL;

	if (js_isuserdata(J, idx, "fz_buffer"))
		buf = fz_keep_buffer(ctx, js_touserdata(J, idx, "fz_buffer"));
	else if (!js_iscoercible(J, idx)) {
		fz_try(ctx)
			buf = fz_new_buffer(ctx, 1);
		fz_catch(ctx)
			rethrow(J);
	}
	else {
		const char *str = js_tostring(J, idx);
		fz_try(ctx)
			buf = fz_new_buffer_from_copied_data(ctx, (const unsigned char *)str, strlen(str));
		fz_catch(ctx)
			rethrow(J);
	}

	return buf;
}

#endif /* FZ_ENABLE_PDF */

/* device calling into js from c */

typedef struct
{
	fz_device super;
	js_State *J;
} js_device;

static void
js_dev_fill_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "fillPath")) {
		js_copy(J, -2);
		ffi_pushpath(J, path);
		js_pushboolean(J, even_odd);
		ffi_pushmatrix(J, ctm);
		ffi_pushcolor(J, colorspace, color, alpha);
		ffi_pushcolorparams(J, color_params);
		js_call(J, 7);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_clip_path(fz_context *ctx, fz_device *dev, const fz_path *path, int even_odd, fz_matrix ctm,
	fz_rect scissor)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "clipPath")) {
		js_copy(J, -2);
		ffi_pushpath(J, path);
		js_pushboolean(J, even_odd);
		ffi_pushmatrix(J, ctm);
		js_call(J, 3);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path,
	const fz_stroke_state *stroke, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "strokePath")) {
		js_copy(J, -2);
		ffi_pushpath(J, path);
		ffi_pushstroke(J, stroke);
		ffi_pushmatrix(J, ctm);
		ffi_pushcolor(J, colorspace, color, alpha);
		ffi_pushcolorparams(J, color_params);
		js_call(J, 7);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_clip_stroke_path(fz_context *ctx, fz_device *dev, const fz_path *path, const fz_stroke_state *stroke,
	fz_matrix ctm, fz_rect scissor)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "clipStrokePath")) {
		js_copy(J, -2);
		ffi_pushpath(J, path);
		ffi_pushstroke(J, stroke);
		ffi_pushmatrix(J, ctm);
		js_call(J, 3);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_fill_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "fillText")) {
		js_copy(J, -2);
		ffi_pushtext(J, text);
		ffi_pushmatrix(J, ctm);
		ffi_pushcolor(J, colorspace, color, alpha);
		ffi_pushcolorparams(J, color_params);
		js_call(J, 6);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke,
	fz_matrix ctm, fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "strokeText")) {
		js_copy(J, -2);
		ffi_pushtext(J, text);
		ffi_pushstroke(J, stroke);
		ffi_pushmatrix(J, ctm);
		ffi_pushcolor(J, colorspace, color, alpha);
		ffi_pushcolorparams(J, color_params);
		js_call(J, 7);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_clip_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm, fz_rect scissor)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "clipText")) {
		js_copy(J, -2);
		ffi_pushtext(J, text);
		ffi_pushmatrix(J, ctm);
		js_call(J, 2);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_clip_stroke_text(fz_context *ctx, fz_device *dev, const fz_text *text, const fz_stroke_state *stroke,
	fz_matrix ctm, fz_rect scissor)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "clipStrokeText")) {
		js_copy(J, -2);
		ffi_pushtext(J, text);
		ffi_pushstroke(J, stroke);
		ffi_pushmatrix(J, ctm);
		js_call(J, 3);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_ignore_text(fz_context *ctx, fz_device *dev, const fz_text *text, fz_matrix ctm)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "ignoreText")) {
		js_copy(J, -2);
		ffi_pushtext(J, text);
		ffi_pushmatrix(J, ctm);
		js_call(J, 2);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_fill_shade(fz_context *ctx, fz_device *dev, fz_shade *shade, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "fillShade")) {
		js_copy(J, -2);
		ffi_pushshade(J, shade);
		ffi_pushmatrix(J, ctm);
		js_pushnumber(J, alpha);
		ffi_pushcolorparams(J, color_params);
		js_call(J, 4);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_fill_image(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, float alpha, fz_color_params color_params)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "fillImage")) {
		js_copy(J, -2);
		ffi_pushimage(J, image);
		ffi_pushmatrix(J, ctm);
		js_pushnumber(J, alpha);
		ffi_pushcolorparams(J, color_params);
		js_call(J, 4);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_fill_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm,
	fz_colorspace *colorspace, const float *color, float alpha, fz_color_params color_params)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "fillImageMask")) {
		js_copy(J, -2);
		ffi_pushimage(J, image);
		ffi_pushmatrix(J, ctm);
		ffi_pushcolor(J, colorspace, color, alpha);
		ffi_pushcolorparams(J, color_params);
		js_call(J, 6);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_clip_image_mask(fz_context *ctx, fz_device *dev, fz_image *image, fz_matrix ctm, fz_rect scissor)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "clipImageMask")) {
		js_copy(J, -2);
		ffi_pushimage(J, image);
		ffi_pushmatrix(J, ctm);
		js_call(J, 2);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_pop_clip(fz_context *ctx, fz_device *dev)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "popClip")) {
		js_copy(J, -2);
		js_call(J, 0);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_begin_mask(fz_context *ctx, fz_device *dev, fz_rect bbox, int luminosity,
	fz_colorspace *colorspace, const float *color, fz_color_params color_params)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "beginMask")) {
		js_copy(J, -2);
		ffi_pushrect(J, bbox);
		js_pushboolean(J, luminosity);
		ffi_pushcolor(J, colorspace, color, 1);
		ffi_pushcolorparams(J, color_params);
		js_call(J, 6);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_end_mask(fz_context *ctx, fz_device *dev)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "endMask")) {
		js_copy(J, -2);
		js_call(J, 0);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_begin_group(fz_context *ctx, fz_device *dev, fz_rect bbox,
	fz_colorspace *cs, int isolated, int knockout, int blendmode, float alpha)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "beginGroup")) {
		js_copy(J, -2);
		ffi_pushrect(J, bbox);
		js_pushboolean(J, isolated);
		js_pushboolean(J, knockout);
		js_pushliteral(J, fz_blendmode_name(blendmode));
		js_pushnumber(J, alpha);
		js_call(J, 5);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_end_group(fz_context *ctx, fz_device *dev)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "endGroup")) {
		js_copy(J, -2);
		js_call(J, 0);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static int
js_dev_begin_tile(fz_context *ctx, fz_device *dev, fz_rect area, fz_rect view,
	float xstep, float ystep, fz_matrix ctm, int id)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "beginTile")) {
		int n;
		js_copy(J, -2);
		ffi_pushrect(J, area);
		ffi_pushrect(J, view);
		js_pushnumber(J, xstep);
		js_pushnumber(J, ystep);
		ffi_pushmatrix(J, ctm);
		js_pushnumber(J, id);
		js_call(J, 6);
		n = js_tointeger(J, -1);
		js_pop(J, 1);
		return n;
	}
	js_endtry(J);
	return 0;
}

static void
js_dev_end_tile(fz_context *ctx, fz_device *dev)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "endTile")) {
		js_copy(J, -2);
		js_call(J, 0);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_begin_layer(fz_context *ctx, fz_device *dev, const char *name)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "beginLayer")) {
		js_copy(J, -2);
		js_pushstring(J, name);
		js_call(J, 1);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void
js_dev_end_layer(fz_context *ctx, fz_device *dev)
{
	js_State *J = ((js_device*)dev)->J;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, -1, "endLayer")) {
		js_copy(J, -2);
		js_call(J, 0);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static fz_device *new_js_device(fz_context *ctx, js_State *J)
{
	js_device *dev = fz_new_derived_device(ctx, js_device);

	dev->super.fill_path = js_dev_fill_path;
	dev->super.stroke_path = js_dev_stroke_path;
	dev->super.clip_path = js_dev_clip_path;
	dev->super.clip_stroke_path = js_dev_clip_stroke_path;

	dev->super.fill_text = js_dev_fill_text;
	dev->super.stroke_text = js_dev_stroke_text;
	dev->super.clip_text = js_dev_clip_text;
	dev->super.clip_stroke_text = js_dev_clip_stroke_text;
	dev->super.ignore_text = js_dev_ignore_text;

	dev->super.fill_shade = js_dev_fill_shade;
	dev->super.fill_image = js_dev_fill_image;
	dev->super.fill_image_mask = js_dev_fill_image_mask;
	dev->super.clip_image_mask = js_dev_clip_image_mask;

	dev->super.pop_clip = js_dev_pop_clip;

	dev->super.begin_mask = js_dev_begin_mask;
	dev->super.end_mask = js_dev_end_mask;
	dev->super.begin_group = js_dev_begin_group;
	dev->super.end_group = js_dev_end_group;

	dev->super.begin_tile = js_dev_begin_tile;
	dev->super.end_tile = js_dev_end_tile;

	dev->super.begin_layer = js_dev_begin_layer;
	dev->super.end_layer = js_dev_end_layer;

	dev->J = J;
	return (fz_device*)dev;
}

/* PDF operator processor */

#if FZ_ENABLE_PDF

typedef struct
{
	pdf_processor super;
	js_State *J;
	int extgstate;
} pdf_js_processor;

#define PROC_BEGIN(OP) \
	{ js_State *J = ((pdf_js_processor*)proc)->J; \
	if (js_try(J)) \
		rethrow_as_fz(J); \
	if (js_hasproperty(J, 1, OP)) { \
		js_copy(J, 1);

#define PROC_END(N) \
		js_call(J, N); \
		js_pop(J, 1); \
	} \
	js_endtry(J); }

static void js_proc_w(fz_context *ctx, pdf_processor *proc, float linewidth)
{
	if (!((pdf_js_processor*)proc)->extgstate)
	{
		PROC_BEGIN("op_w");
		js_pushnumber(J, linewidth);
		PROC_END(1);
	}
}

static void js_proc_j(fz_context *ctx, pdf_processor *proc, int linejoin)
{
	if (!((pdf_js_processor*)proc)->extgstate)
	{
		PROC_BEGIN("op_w");
		js_pushnumber(J, linejoin);
		PROC_END(1);
	}
}

static void js_proc_J(fz_context *ctx, pdf_processor *proc, int linecap)
{
	if (!((pdf_js_processor*)proc)->extgstate)
	{
		PROC_BEGIN("op_J");
		js_pushnumber(J, linecap);
		PROC_END(1);
	}
}

static void js_proc_M(fz_context *ctx, pdf_processor *proc, float miterlimit)
{
	if (!((pdf_js_processor*)proc)->extgstate)
	{
		PROC_BEGIN("op_M");
		js_pushnumber(J, miterlimit);
		PROC_END(1);
	}
}

static void js_proc_d(fz_context *ctx, pdf_processor *proc, pdf_obj *array, float phase)
{
	int i, n = pdf_array_len(ctx, array);
	PROC_BEGIN("op_d");
	{
		js_newarray(J);
		for (i = 0; i < n; ++i)
		{
			/* we know the array only holds numbers and strings, so we are safe from exceptions here */
			js_pushnumber(J, pdf_array_get_real(ctx, array, i));
			js_setindex(J, -2, i);
		}
		js_pushnumber(J, phase);
	}
	PROC_END(2);
}

static void js_proc_ri(fz_context *ctx, pdf_processor *proc, const char *intent)
{
	if (!((pdf_js_processor*)proc)->extgstate)
	{
		PROC_BEGIN("op_ri");
		js_pushstring(J, intent);
		PROC_END(1);
	}
}

static void js_proc_i(fz_context *ctx, pdf_processor *proc, float flatness)
{
	if (!((pdf_js_processor*)proc)->extgstate)
	{
		PROC_BEGIN("op_i");
		js_pushnumber(J, flatness);
		PROC_END(1);
	}
}

static void js_proc_gs_begin(fz_context *ctx, pdf_processor *proc, const char *name, pdf_obj *extgstate)
{
	((pdf_js_processor*)proc)->extgstate = 1;
	PROC_BEGIN("op_gs");
	js_pushstring(J, name);
	ffi_pushobj(J, pdf_keep_obj(ctx, extgstate));
	PROC_END(2);
}

static void js_proc_gs_end(fz_context *ctx, pdf_processor *proc)
{
	((pdf_js_processor*)proc)->extgstate = 0;
}

static void js_proc_q(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_q");
	PROC_END(0);
}

static void js_proc_Q(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_Q");
	PROC_END(0);
}

static void js_proc_cm(fz_context *ctx, pdf_processor *proc, float a, float b, float c, float d, float e, float f)
{
	PROC_BEGIN("op_cm");
	js_pushnumber(J, a);
	js_pushnumber(J, b);
	js_pushnumber(J, c);
	js_pushnumber(J, d);
	js_pushnumber(J, e);
	js_pushnumber(J, f);
	PROC_END(6);
}

static void js_proc_m(fz_context *ctx, pdf_processor *proc, float x, float y)
{
	PROC_BEGIN("op_m");
	js_pushnumber(J, x);
	js_pushnumber(J, y);
	PROC_END(2);
}

static void js_proc_l(fz_context *ctx, pdf_processor *proc, float x, float y)
{
	PROC_BEGIN("op_l");
	js_pushnumber(J, x);
	js_pushnumber(J, y);
	PROC_END(2);
}

static void js_proc_c(fz_context *ctx, pdf_processor *proc, float x1, float y1, float x2, float y2, float x3, float y3)
{
	PROC_BEGIN("op_c");
	js_pushnumber(J, x1);
	js_pushnumber(J, y1);
	js_pushnumber(J, x2);
	js_pushnumber(J, y2);
	js_pushnumber(J, x3);
	js_pushnumber(J, y3);
	PROC_END(6);
}

static void js_proc_v(fz_context *ctx, pdf_processor *proc, float x2, float y2, float x3, float y3)
{
	PROC_BEGIN("op_v");
	js_pushnumber(J, x2);
	js_pushnumber(J, y2);
	js_pushnumber(J, x3);
	js_pushnumber(J, y3);
	PROC_END(4);
}

static void js_proc_y(fz_context *ctx, pdf_processor *proc, float x1, float y1, float x3, float y3)
{
	PROC_BEGIN("op_y");
	js_pushnumber(J, x1);
	js_pushnumber(J, y1);
	js_pushnumber(J, x3);
	js_pushnumber(J, y3);
	PROC_END(4);
}

static void js_proc_h(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_h");
	PROC_END(0);
}

static void js_proc_re(fz_context *ctx, pdf_processor *proc, float x, float y, float w, float h)
{
	PROC_BEGIN("op_re");
	js_pushnumber(J, x);
	js_pushnumber(J, y);
	js_pushnumber(J, w);
	js_pushnumber(J, h);
	PROC_END(4);
}

static void js_proc_S(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_S");
	PROC_END(0);
}

static void js_proc_s(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_s");
	PROC_END(0);
}

static void js_proc_F(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_F");
	PROC_END(0);
}

static void js_proc_f(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_f");
	PROC_END(0);
}

static void js_proc_fstar(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_fstar");
	PROC_END(0);
}

static void js_proc_B(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_B");
	PROC_END(0);
}

static void js_proc_Bstar(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_Bstar");
	PROC_END(0);
}

static void js_proc_b(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_b");
	PROC_END(0);
}

static void js_proc_bstar(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_bstar");
	PROC_END(0);
}

static void js_proc_n(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_n");
	PROC_END(0);
}

static void js_proc_W(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_W");
	PROC_END(0);
}

static void js_proc_Wstar(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_Wstar");
	PROC_END(0);
}

static void js_proc_BT(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_BT");
	PROC_END(0);
}

static void js_proc_ET(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_ET");
	PROC_END(0);
}

static void js_proc_Tc(fz_context *ctx, pdf_processor *proc, float charspace)
{
	PROC_BEGIN("op_Tc");
	js_pushnumber(J, charspace);
	PROC_END(1);
}

static void js_proc_Tw(fz_context *ctx, pdf_processor *proc, float wordspace)
{
	PROC_BEGIN("op_Tw");
	js_pushnumber(J, wordspace);
	PROC_END(1);
}

static void js_proc_Tz(fz_context *ctx, pdf_processor *proc, float scale)
{
	PROC_BEGIN("op_Tz");
	js_pushnumber(J, scale);
	PROC_END(1);
}

static void js_proc_TL(fz_context *ctx, pdf_processor *proc, float leading)
{
	PROC_BEGIN("op_TL");
	js_pushnumber(J, leading);
	PROC_END(1);
}

static void js_proc_Tf(fz_context *ctx, pdf_processor *proc, const char *name, pdf_font_desc *font, float size)
{
	if (!((pdf_js_processor*)proc)->extgstate)
	{
		PROC_BEGIN("op_Tf");
		js_pushstring(J, name);
		js_pushnumber(J, size);
		PROC_END(2);
	}
}

static void js_proc_Tr(fz_context *ctx, pdf_processor *proc, int render)
{
	PROC_BEGIN("op_Tr");
	js_pushnumber(J, render);
	PROC_END(1);
}

static void js_proc_Ts(fz_context *ctx, pdf_processor *proc, float rise)
{
	PROC_BEGIN("op_Ts");
	js_pushnumber(J, rise);
	PROC_END(1);
}

static void js_proc_Td(fz_context *ctx, pdf_processor *proc, float tx, float ty)
{
	PROC_BEGIN("op_Td");
	js_pushnumber(J, tx);
	js_pushnumber(J, ty);
	PROC_END(2);
}

static void js_proc_TD(fz_context *ctx, pdf_processor *proc, float tx, float ty)
{
	PROC_BEGIN("op_TD");
	js_pushnumber(J, tx);
	js_pushnumber(J, ty);
	PROC_END(2);
}

static void js_proc_Tm(fz_context *ctx, pdf_processor *proc, float a, float b, float c, float d, float e, float f)
{
	PROC_BEGIN("op_Tm");
	js_pushnumber(J, a);
	js_pushnumber(J, b);
	js_pushnumber(J, c);
	js_pushnumber(J, d);
	js_pushnumber(J, e);
	js_pushnumber(J, f);
	PROC_END(6);
}

static void js_proc_Tstar(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_Tstar");
	PROC_END(0);
}

static void push_byte_string(js_State *J, unsigned char *str, size_t len)
{
	size_t i, is_ascii = 1;
	for (i = 0; i < len; ++i)
		if (str[i] == 0 || str[i] > 127)
			is_ascii = 0;
	if (is_ascii)
		js_pushstring(J, (char*)str);
	else
	{
		js_newarray(J);
		for (i = 0; i < len; ++i)
		{
			js_pushnumber(J, str[i]);
			js_setindex(J, -2, (int)i);
		}
	}
}

static void js_proc_TJ(fz_context *ctx, pdf_processor *proc, pdf_obj *array)
{
	int i, n = pdf_array_len(ctx, array);
	pdf_obj *obj;
	PROC_BEGIN("op_TJ");
	{
		/* we know the array only holds numbers and strings, so we are safe from exceptions here */
		js_newarray(J);
		for (i = 0; i < n; ++i)
		{
			obj = pdf_array_get(ctx, array, i);
			if (pdf_is_number(ctx, obj))
				js_pushnumber(J, pdf_to_real(ctx, obj));
			else
			{
				push_byte_string(J, (unsigned char *)pdf_to_str_buf(ctx, obj), pdf_to_str_len(ctx, obj));
			}
			js_setindex(J, -2, i);
		}
	}
	PROC_END(1);
}

static void js_proc_Tj(fz_context *ctx, pdf_processor *proc, char *str, size_t len)
{
	PROC_BEGIN("op_Tj");
	push_byte_string(J, (unsigned char *)str, len);
	PROC_END(1);
}

static void js_proc_squote(fz_context *ctx, pdf_processor *proc, char *str, size_t len)
{
	PROC_BEGIN("op_squote");
	push_byte_string(J, (unsigned char *)str, len);
	PROC_END(1);
}

static void js_proc_dquote(fz_context *ctx, pdf_processor *proc, float aw, float ac, char *str, size_t len)
{
	PROC_BEGIN("op_dquote");
	js_pushnumber(J, aw);
	js_pushnumber(J, ac);
	push_byte_string(J, (unsigned char *)str, len);
	PROC_END(1);
}

static void js_proc_d0(fz_context *ctx, pdf_processor *proc, float wx, float wy)
{
	PROC_BEGIN("op_d0");
	js_pushnumber(J, wx);
	js_pushnumber(J, wy);
	PROC_END(2);
}

static void js_proc_d1(fz_context *ctx, pdf_processor *proc,
	float wx, float wy, float llx, float lly, float urx, float ury)
{
	PROC_BEGIN("op_d1");
	js_pushnumber(J, wx);
	js_pushnumber(J, wy);
	js_pushnumber(J, llx);
	js_pushnumber(J, lly);
	js_pushnumber(J, urx);
	js_pushnumber(J, ury);
	PROC_END(6);
}

static void js_proc_CS(fz_context *ctx, pdf_processor *proc, const char *name, fz_colorspace *cs)
{
	PROC_BEGIN("op_CS");
	js_pushstring(J, name);
	ffi_pushcolorspace(J, cs);
	PROC_END(2);
}

static void js_proc_cs(fz_context *ctx, pdf_processor *proc, const char *name, fz_colorspace *cs)
{
	PROC_BEGIN("op_cs");
	js_pushstring(J, name);
	ffi_pushcolorspace(J, cs);
	PROC_END(2);
}

static void js_proc_SC_pattern(fz_context *ctx, pdf_processor *proc, const char *name, pdf_pattern *pat, int n, float *color)
{
	int i;
	PROC_BEGIN("op_SC_pattern");
	js_pushstring(J, name);
	js_pushnumber(J, pat->id); /* TODO: pdf_obj instead! */
	js_newarray(J);
	for (i = 0; i < n; ++i)
	{
		js_pushnumber(J, color[i]);
		js_setindex(J, -2, i);
	}
	PROC_END(3);
}

static void js_proc_sc_pattern(fz_context *ctx, pdf_processor *proc, const char *name, pdf_pattern *pat, int n, float *color)
{
	int i;
	PROC_BEGIN("op_sc_pattern");
	js_pushstring(J, name);
	js_pushnumber(J, pat->id); /* TODO: pdf_obj instead! */
	js_newarray(J);
	for (i = 0; i < n; ++i)
	{
		js_pushnumber(J, color[i]);
		js_setindex(J, -2, i);
	}
	PROC_END(3);
}

static void js_proc_SC_shade(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	PROC_BEGIN("op_SC_shade");
	js_pushstring(J, name);
	ffi_pushshade(J, shade);
	PROC_END(2);
}

static void js_proc_sc_shade(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	PROC_BEGIN("op_sc_shade");
	js_pushstring(J, name);
	ffi_pushshade(J, shade);
	PROC_END(2);
}

static void js_proc_SC_color(fz_context *ctx, pdf_processor *proc, int n, float *color)
{
	int i;
	PROC_BEGIN("op_SC_color");
	js_newarray(J);
	for (i = 0; i < n; ++i)
	{
		js_pushnumber(J, color[i]);
		js_setindex(J, -2, i);
	}
	PROC_END(1);
}

static void js_proc_sc_color(fz_context *ctx, pdf_processor *proc, int n, float *color)
{
	int i;
	PROC_BEGIN("op_sc_color");
	js_newarray(J);
	for (i = 0; i < n; ++i)
	{
		js_pushnumber(J, color[i]);
		js_setindex(J, -2, i);
	}
	PROC_END(1);
}

static void js_proc_G(fz_context *ctx, pdf_processor *proc, float g)
{
	PROC_BEGIN("op_G");
	js_pushnumber(J, g);
	PROC_END(1);
}

static void js_proc_g(fz_context *ctx, pdf_processor *proc, float g)
{
	PROC_BEGIN("op_g");
	js_pushnumber(J, g);
	PROC_END(1);
}

static void js_proc_RG(fz_context *ctx, pdf_processor *proc, float r, float g, float b)
{
	PROC_BEGIN("op_RG");
	js_pushnumber(J, r);
	js_pushnumber(J, g);
	js_pushnumber(J, b);
	PROC_END(3);
}

static void js_proc_rg(fz_context *ctx, pdf_processor *proc, float r, float g, float b)
{
	PROC_BEGIN("op_rg");
	js_pushnumber(J, r);
	js_pushnumber(J, g);
	js_pushnumber(J, b);
	PROC_END(3);
}

static void js_proc_K(fz_context *ctx, pdf_processor *proc, float c, float m, float y, float k)
{
	PROC_BEGIN("op_K");
	js_pushnumber(J, c);
	js_pushnumber(J, m);
	js_pushnumber(J, y);
	js_pushnumber(J, k);
	PROC_END(4);
}

static void js_proc_k(fz_context *ctx, pdf_processor *proc, float c, float m, float y, float k)
{
	PROC_BEGIN("op_k");
	js_pushnumber(J, c);
	js_pushnumber(J, m);
	js_pushnumber(J, y);
	js_pushnumber(J, k);
	PROC_END(4);
}

static void js_proc_BI(fz_context *ctx, pdf_processor *proc, fz_image *img, const char *colorspace)
{
	PROC_BEGIN("op_BI");
	ffi_pushimage(J, img);
	js_pushstring(J, colorspace);
	PROC_END(2);
}

static void js_proc_sh(fz_context *ctx, pdf_processor *proc, const char *name, fz_shade *shade)
{
	PROC_BEGIN("op_sh");
	js_pushstring(J, name);
	ffi_pushshade(J, shade);
	PROC_END(2);
}

static void js_proc_Do_image(fz_context *ctx, pdf_processor *proc, const char *name, fz_image *image)
{
	PROC_BEGIN("op_Do_image");
	js_pushstring(J, name);
	ffi_pushimage(J, image);
	PROC_END(2);
}

static void js_proc_Do_form(fz_context *ctx, pdf_processor *proc, const char *name, pdf_obj *xobj, pdf_obj *page_resources)
{
	PROC_BEGIN("op_Do_form");
	js_pushstring(J, name);
	ffi_pushobj(J, pdf_keep_obj(ctx, xobj));
	ffi_pushobj(J, pdf_keep_obj(ctx, page_resources));
	PROC_END(3);
}

static void js_proc_MP(fz_context *ctx, pdf_processor *proc, const char *tag)
{
	PROC_BEGIN("op_MP");
	js_pushstring(J, tag);
	PROC_END(1);
}

static void js_proc_DP(fz_context *ctx, pdf_processor *proc, const char *tag, pdf_obj *raw, pdf_obj *cooked)
{
	PROC_BEGIN("op_DP");
	js_pushstring(J, tag);
	ffi_pushobj(J, pdf_keep_obj(ctx, raw));
	PROC_END(2);
}

static void js_proc_BMC(fz_context *ctx, pdf_processor *proc, const char *tag)
{
	PROC_BEGIN("op_BMC");
	js_pushstring(J, tag);
	PROC_END(1);
}

static void js_proc_BDC(fz_context *ctx, pdf_processor *proc, const char *tag, pdf_obj *raw, pdf_obj *cooked)
{
	PROC_BEGIN("op_BDC");
	js_pushstring(J, tag);
	ffi_pushobj(J, pdf_keep_obj(ctx, raw));
	PROC_END(2);
}

static void js_proc_EMC(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_EMC");
	PROC_END(0);
}

static void js_proc_BX(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_BX");
	PROC_END(0);
}

static void js_proc_EX(fz_context *ctx, pdf_processor *proc)
{
	PROC_BEGIN("op_EX");
	PROC_END(0);
}

static pdf_processor *new_js_processor(fz_context *ctx, js_State *J)
{
	pdf_js_processor *proc = pdf_new_processor(ctx, sizeof *proc);

	proc->super.close_processor = NULL;
	proc->super.drop_processor = NULL;

	/* general graphics state */
	proc->super.op_w = js_proc_w;
	proc->super.op_j = js_proc_j;
	proc->super.op_J = js_proc_J;
	proc->super.op_M = js_proc_M;
	proc->super.op_d = js_proc_d;
	proc->super.op_ri = js_proc_ri;
	proc->super.op_i = js_proc_i;
	proc->super.op_gs_begin = js_proc_gs_begin;
	proc->super.op_gs_end = js_proc_gs_end;

	/* transparency graphics state */
	proc->super.op_gs_BM = NULL;
	proc->super.op_gs_CA = NULL;
	proc->super.op_gs_ca = NULL;
	proc->super.op_gs_SMask = NULL;

	/* special graphics state */
	proc->super.op_q = js_proc_q;
	proc->super.op_Q = js_proc_Q;
	proc->super.op_cm = js_proc_cm;

	/* path construction */
	proc->super.op_m = js_proc_m;
	proc->super.op_l = js_proc_l;
	proc->super.op_c = js_proc_c;
	proc->super.op_v = js_proc_v;
	proc->super.op_y = js_proc_y;
	proc->super.op_h = js_proc_h;
	proc->super.op_re = js_proc_re;

	/* path painting */
	proc->super.op_S = js_proc_S;
	proc->super.op_s = js_proc_s;
	proc->super.op_F = js_proc_F;
	proc->super.op_f = js_proc_f;
	proc->super.op_fstar = js_proc_fstar;
	proc->super.op_B = js_proc_B;
	proc->super.op_Bstar = js_proc_Bstar;
	proc->super.op_b = js_proc_b;
	proc->super.op_bstar = js_proc_bstar;
	proc->super.op_n = js_proc_n;

	/* clipping paths */
	proc->super.op_W = js_proc_W;
	proc->super.op_Wstar = js_proc_Wstar;

	/* text objects */
	proc->super.op_BT = js_proc_BT;
	proc->super.op_ET = js_proc_ET;

	/* text state */
	proc->super.op_Tc = js_proc_Tc;
	proc->super.op_Tw = js_proc_Tw;
	proc->super.op_Tz = js_proc_Tz;
	proc->super.op_TL = js_proc_TL;
	proc->super.op_Tf = js_proc_Tf;
	proc->super.op_Tr = js_proc_Tr;
	proc->super.op_Ts = js_proc_Ts;

	/* text positioning */
	proc->super.op_Td = js_proc_Td;
	proc->super.op_TD = js_proc_TD;
	proc->super.op_Tm = js_proc_Tm;
	proc->super.op_Tstar = js_proc_Tstar;

	/* text showing */
	proc->super.op_TJ = js_proc_TJ;
	proc->super.op_Tj = js_proc_Tj;
	proc->super.op_squote = js_proc_squote;
	proc->super.op_dquote = js_proc_dquote;

	/* type 3 fonts */
	proc->super.op_d0 = js_proc_d0;
	proc->super.op_d1 = js_proc_d1;

	/* color */
	proc->super.op_CS = js_proc_CS;
	proc->super.op_cs = js_proc_cs;
	proc->super.op_SC_color = js_proc_SC_color;
	proc->super.op_sc_color = js_proc_sc_color;
	proc->super.op_SC_pattern = js_proc_SC_pattern;
	proc->super.op_sc_pattern = js_proc_sc_pattern;
	proc->super.op_SC_shade = js_proc_SC_shade;
	proc->super.op_sc_shade = js_proc_sc_shade;

	proc->super.op_G = js_proc_G;
	proc->super.op_g = js_proc_g;
	proc->super.op_RG = js_proc_RG;
	proc->super.op_rg = js_proc_rg;
	proc->super.op_K = js_proc_K;
	proc->super.op_k = js_proc_k;

	/* shadings, images, xobjects */
	proc->super.op_BI = js_proc_BI;
	proc->super.op_sh = js_proc_sh;
	proc->super.op_Do_image = js_proc_Do_image;
	proc->super.op_Do_form = js_proc_Do_form;

	/* marked content */
	proc->super.op_MP = js_proc_MP;
	proc->super.op_DP = js_proc_DP;
	proc->super.op_BMC = js_proc_BMC;
	proc->super.op_BDC = js_proc_BDC;
	proc->super.op_EMC = js_proc_EMC;

	/* compatibility */
	proc->super.op_BX = js_proc_BX;
	proc->super.op_EX = js_proc_EX;

	/* extgstate */
	proc->super.op_gs_OP = NULL;
	proc->super.op_gs_op = NULL;
	proc->super.op_gs_OPM = NULL;
	proc->super.op_gs_UseBlackPtComp = NULL;

	proc->J = J;

	return (pdf_processor*)proc;
}

#endif /* FZ_ENABLE_PDF */

/* device calling into c from js */

static void ffi_Device_close(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_try(ctx)
		fz_close_device(ctx, dev);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_fillPath(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_path *path = js_touserdata(J, 1, "fz_path");
	int even_odd = js_toboolean(J, 2);
	fz_matrix ctm = ffi_tomatrix(J, 3);
	struct color c = ffi_tocolor(J, 4);
	fz_color_params color_params = ffi_tocolorparams(J, 7);
	fz_try(ctx)
		fz_fill_path(ctx, dev, path, even_odd, ctm, c.colorspace, c.color, c.alpha, color_params);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_strokePath(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_path *path = js_touserdata(J, 1, "fz_path");
	fz_stroke_state stroke = ffi_tostroke(J, 2);
	fz_matrix ctm = ffi_tomatrix(J, 3);
	struct color c = ffi_tocolor(J, 4);
	fz_color_params color_params = ffi_tocolorparams(J, 7);
	fz_try(ctx)
		fz_stroke_path(ctx, dev, path, &stroke, ctm, c.colorspace, c.color, c.alpha, color_params);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_clipPath(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_path *path = js_touserdata(J, 1, "fz_path");
	int even_odd = js_toboolean(J, 2);
	fz_matrix ctm = ffi_tomatrix(J, 3);
	fz_try(ctx)
		fz_clip_path(ctx, dev, path, even_odd, ctm, fz_infinite_rect);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_clipStrokePath(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_path *path = js_touserdata(J, 1, "fz_path");
	fz_stroke_state stroke = ffi_tostroke(J, 2);
	fz_matrix ctm = ffi_tomatrix(J, 3);
	fz_try(ctx)
		fz_clip_stroke_path(ctx, dev, path, &stroke, ctm, fz_infinite_rect);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_fillText(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_text *text = js_touserdata(J, 1, "fz_text");
	fz_matrix ctm = ffi_tomatrix(J, 2);
	struct color c = ffi_tocolor(J, 3);
	fz_color_params color_params = ffi_tocolorparams(J, 6);
	fz_try(ctx)
		fz_fill_text(ctx, dev, text, ctm, c.colorspace, c.color, c.alpha, color_params);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_strokeText(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_text *text = js_touserdata(J, 1, "fz_text");
	fz_stroke_state stroke = ffi_tostroke(J, 2);
	fz_matrix ctm = ffi_tomatrix(J, 3);
	struct color c = ffi_tocolor(J, 4);
	fz_color_params color_params = ffi_tocolorparams(J, 7);
	fz_try(ctx)
		fz_stroke_text(ctx, dev, text, &stroke, ctm, c.colorspace, c.color, c.alpha, color_params);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_clipText(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_text *text = js_touserdata(J, 1, "fz_text");
	fz_matrix ctm = ffi_tomatrix(J, 2);
	fz_try(ctx)
		fz_clip_text(ctx, dev, text, ctm, fz_infinite_rect);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_clipStrokeText(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_text *text = js_touserdata(J, 1, "fz_text");
	fz_stroke_state stroke = ffi_tostroke(J, 2);
	fz_matrix ctm = ffi_tomatrix(J, 3);
	fz_try(ctx)
		fz_clip_stroke_text(ctx, dev, text, &stroke, ctm, fz_infinite_rect);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_ignoreText(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_text *text = js_touserdata(J, 1, "fz_text");
	fz_matrix ctm = ffi_tomatrix(J, 2);
	fz_try(ctx)
		fz_ignore_text(ctx, dev, text, ctm);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_fillShade(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_shade *shade = js_touserdata(J, 1, "fz_shade");
	fz_matrix ctm = ffi_tomatrix(J, 2);
	float alpha = js_tonumber(J, 3);
	fz_color_params color_params = ffi_tocolorparams(J, 4);
	fz_try(ctx)
		fz_fill_shade(ctx, dev, shade, ctm, alpha, color_params);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_fillImage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_image *image = js_touserdata(J, 1, "fz_image");
	fz_matrix ctm = ffi_tomatrix(J, 2);
	float alpha = js_tonumber(J, 3);
	fz_color_params color_params = ffi_tocolorparams(J, 4);
	fz_try(ctx)
		fz_fill_image(ctx, dev, image, ctm, alpha, color_params);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_fillImageMask(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_image *image = js_touserdata(J, 1, "fz_image");
	fz_matrix ctm = ffi_tomatrix(J, 2);
	struct color c = ffi_tocolor(J, 3);
	fz_color_params color_params = ffi_tocolorparams(J, 6);
	fz_try(ctx)
		fz_fill_image_mask(ctx, dev, image, ctm, c.colorspace, c.color, c.alpha, color_params);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_clipImageMask(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_image *image = js_touserdata(J, 1, "fz_image");
	fz_matrix ctm = ffi_tomatrix(J, 2);
	fz_try(ctx)
		fz_clip_image_mask(ctx, dev, image, ctm, fz_infinite_rect);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_popClip(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_try(ctx)
		fz_pop_clip(ctx, dev);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_beginMask(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_rect area = ffi_torect(J, 1);
	int luminosity = js_toboolean(J, 2);
	struct color c = ffi_tocolor(J, 3);
	fz_color_params color_params = ffi_tocolorparams(J, 6);
	fz_try(ctx)
		fz_begin_mask(ctx, dev, area, luminosity, c.colorspace, c.color, color_params);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_endMask(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_try(ctx)
		fz_end_mask(ctx, dev);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_beginGroup(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_rect area = ffi_torect(J, 1);
	int isolated = js_toboolean(J, 2);
	int knockout = js_toboolean(J, 3);
	int blendmode = fz_lookup_blendmode(js_tostring(J, 4));
	float alpha = js_tonumber(J, 5);
	fz_try(ctx)
		fz_begin_group(ctx, dev, area, NULL, isolated, knockout, blendmode, alpha);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_endGroup(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_try(ctx)
		fz_end_group(ctx, dev);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_beginTile(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_rect area = ffi_torect(J, 1);
	fz_rect view = ffi_torect(J, 2);
	float xstep = js_tonumber(J, 3);
	float ystep = js_tonumber(J, 4);
	fz_matrix ctm = ffi_tomatrix(J, 5);
	int id = js_tonumber(J, 6);
	int n = 0;
	fz_try(ctx)
		n = fz_begin_tile_id(ctx, dev, area, view, xstep, ystep, ctm, id);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, n);
}

static void ffi_Device_endTile(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_try(ctx)
		fz_end_tile(ctx, dev);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_beginLayer(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	const char *name = js_tostring(J, 1);
	fz_try(ctx)
		fz_begin_layer(ctx, dev, name);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Device_endLayer(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_device *dev = js_touserdata(J, 0, "fz_device");
	fz_try(ctx)
		fz_end_layer(ctx, dev);
	fz_catch(ctx)
		rethrow(J);
}

/* mupdf module */

static void ffi_readFile(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	const char *filename = js_tostring(J, 1);
	fz_buffer *buf = NULL;
	fz_try(ctx)
		buf = fz_read_file(ctx, filename);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushbuffer(J, buf);
}

static void ffi_setUserCSS(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	const char *user_css = js_tostring(J, 1);
	int use_doc_css = js_iscoercible(J, 2) ? js_toboolean(J, 2) : 1;
	fz_try(ctx) {
		fz_set_user_css(ctx, user_css);
		fz_set_use_document_css(ctx, use_doc_css);
	} fz_catch(ctx)
		rethrow(J);
}

static void ffi_new_Buffer(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	int n = js_isdefined(J, 1) ? js_tonumber(J, 1) : 0;
	fz_buffer *buf = NULL;
	fz_try(ctx)
		buf = fz_new_buffer(ctx, n);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushbuffer(J, buf);
}

static void ffi_Buffer_writeByte(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_buffer *buf = js_touserdata(J, 0, "fz_buffer");
	unsigned char val = js_tonumber(J, 1);
	fz_try(ctx)
		fz_append_byte(ctx, buf, val);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Buffer_writeRune(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_buffer *buf = js_touserdata(J, 0, "fz_buffer");
	int val = js_tonumber(J, 1);
	fz_try(ctx)
		fz_append_rune(ctx, buf, val);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Buffer_write(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_buffer *buf = js_touserdata(J, 0, "fz_buffer");
	int i, n = js_gettop(J);

	for (i = 1; i < n; ++i) {
		const char *s = js_tostring(J, i);
		fz_try(ctx) {
			if (i > 1)
				fz_append_byte(ctx, buf, ' ');
			fz_append_string(ctx, buf, s);
		} fz_catch(ctx)
			rethrow(J);
	}
}

static void ffi_Buffer_writeLine(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_buffer *buf = js_touserdata(J, 0, "fz_buffer");
	ffi_Buffer_write(J);
	fz_try(ctx)
		fz_append_byte(ctx, buf, '\n');
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Buffer_writeBuffer(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_buffer *buf = js_touserdata(J, 0, "fz_buffer");
	fz_buffer *cat = js_touserdata(J, 1, "fz_buffer");
	fz_try(ctx)
		fz_append_buffer(ctx, buf, cat);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Buffer_save(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_buffer *buf = js_touserdata(J, 0, "fz_buffer");
	const char *filename = js_tostring(J, 1);
	fz_try(ctx)
		fz_save_buffer(ctx, buf, filename);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_new_Document(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	const char *filename = js_tostring(J, 1);
	fz_document *doc = NULL;

	fz_try(ctx)
		doc = fz_open_document(ctx, filename);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdocument(J, doc);
}

static void ffi_Document_isPDF(js_State *J)
{
	js_pushboolean(J, js_isuserdata(J, 0, "pdf_document"));
}

static void ffi_Document_formatLinkURI(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	fz_link_dest dest = ffi_tolinkdest(J, 1);
	char *uri = NULL;

	fz_try(ctx)
		uri = fz_format_link_uri(ctx, doc, dest);
	fz_catch(ctx)
		rethrow(J);

	if (js_try(J)) {
		fz_free(ctx, uri);
		js_throw(J);
	}
	js_pushstring(J, uri);
	js_endtry(J);
	fz_free(ctx, uri);
}

static void ffi_Document_countPages(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	int count = 0;

	fz_try(ctx)
		count = fz_count_pages(ctx, doc);
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, count);
}

static void ffi_Document_loadPage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	int number = js_tointeger(J, 1);
	fz_page *page = NULL;

	fz_try(ctx)
		page = fz_load_page(ctx, doc, number);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushpage(J, page);
}

static void ffi_Document_needsPassword(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	int b = 0;

	fz_try(ctx)
		b = fz_needs_password(ctx, doc);
	fz_catch(ctx)
		rethrow(J);

	js_pushboolean(J, b);
}

static void ffi_Document_authenticatePassword(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	const char *password = js_tostring(J, 1);
	int b = 0;

	fz_try(ctx)
		b = fz_authenticate_password(ctx, doc, password);
	fz_catch(ctx)
		rethrow(J);

	js_pushboolean(J, b);
}

static void ffi_Document_hasPermission(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	const char *perm = js_tostring(J, 1);
	int flag = 0;
	int result = 0;

	if (!strcmp(perm, "print")) flag = FZ_PERMISSION_PRINT;
	else if (!strcmp(perm, "annotate")) flag = FZ_PERMISSION_ANNOTATE;
	else if (!strcmp(perm, "edit")) flag = FZ_PERMISSION_EDIT;
	else if (!strcmp(perm, "copy")) flag = FZ_PERMISSION_COPY;
	else js_error(J, "invalid permission name");

	fz_try(ctx)
		result = fz_has_permission(ctx, doc, flag);
	fz_catch(ctx)
		rethrow(J);

	js_pushboolean(J, result);
}

static void ffi_Document_getMetaData(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	const char *key = js_tostring(J, 1);
	char info[256];
	int found;

	fz_try(ctx)
		found = fz_lookup_metadata(ctx, doc, key, info, sizeof info);
	fz_catch(ctx)
		rethrow(J);

	if (found)
		js_pushstring(J, info);
	else
		js_pushundefined(J);
}

static void ffi_Document_setMetaData(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	const char *key = js_tostring(J, 1);
	const char *value = js_tostring(J, 2);
	fz_try(ctx)
		fz_set_metadata(ctx, doc, key, value);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Document_resolveLink(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	const char *uri = js_tostring(J, 1);
	fz_link_dest dest = fz_make_link_dest_none();

	fz_try(ctx)
		dest = fz_resolve_link_dest(ctx, doc, uri);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushlinkdest(J, dest);
}

static void ffi_Document_isReflowable(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	int is_reflowable = 0;

	fz_try(ctx)
		is_reflowable = fz_is_document_reflowable(ctx, doc);
	fz_catch(ctx)
		rethrow(J);

	js_pushboolean(J, is_reflowable);
}

static void ffi_Document_layout(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	float w = js_tonumber(J, 1);
	float h = js_tonumber(J, 2);
	float em = js_tonumber(J, 3);

	fz_try(ctx)
		fz_layout_document(ctx, doc, w, h, em);
	fz_catch(ctx)
		rethrow(J);
}

static void to_outline(js_State *J, fz_outline *outline)
{
	int i = 0;
	js_newarray(J);
	while (outline) {
		js_newobject(J);

		if (outline->title) {
			js_pushstring(J, outline->title);
			js_setproperty(J, -2, "title");
		}

		if (outline->uri) {
			js_pushstring(J, outline->uri);
			js_setproperty(J, -2, "uri");
		}

#if 0 /* FIXME: */
		if (outline->page >= 0) {
			js_pushnumber(J, outline->page);
			js_setproperty(J, -2, "page")
		}
#endif

		if (outline->down) {
			to_outline(J, outline->down);
			js_setproperty(J, -2, "down");
		}

		js_setindex(J, -2, i++);
		outline = outline->next;
	}
}

static void ffi_Document_loadOutline(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	fz_outline *outline = NULL;

	fz_try(ctx)
		outline = fz_load_outline(ctx, doc);
	fz_catch(ctx)
		rethrow(J);

	to_outline(J, outline);

	fz_drop_outline(ctx, outline);
}

static void ffi_Document_outlineIterator(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document *doc = ffi_todocument(J, 0);
	fz_outline_iterator *iter = NULL;

	fz_try(ctx)
		iter = fz_new_outline_iterator(ctx, doc);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushoutlineiterator(J, iter);
}

static void ffi_OutlineIterator_item(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_outline_iterator *iter = js_touserdata(J, 0, "fz_outline_iterator");
	fz_outline_item *item;

	fz_try(ctx)
		item = fz_outline_iterator_item(ctx, iter);
	fz_catch(ctx)
		rethrow(J);

	if (!item)
	{
		js_pushundefined(J);
		return;
	}

	js_newobject(J);

	if (item->title)
		js_pushliteral(J, item->title);
	else
		js_pushundefined(J);
	js_setproperty(J, -2, "title");

	if (item->uri)
		js_pushliteral(J, item->uri);
	else
		js_pushundefined(J);
	js_setproperty(J, -2, "uri");

	js_pushboolean(J, item->is_open);
	js_setproperty(J, -2, "open");
}

static void ffi_OutlineIterator_next(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_outline_iterator *iter = js_touserdata(J, 0, "fz_outline_iterator");
	int result;

	fz_try(ctx)
		result = fz_outline_iterator_next(ctx, iter);
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, result);
}

static void ffi_OutlineIterator_prev(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_outline_iterator *iter = js_touserdata(J, 0, "fz_outline_iterator");
	int result;

	fz_try(ctx)
		result = fz_outline_iterator_prev(ctx, iter);
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, result);
}

static void ffi_OutlineIterator_up(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_outline_iterator *iter = js_touserdata(J, 0, "fz_outline_iterator");
	int result;

	fz_try(ctx)
		result = fz_outline_iterator_up(ctx, iter);
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, result);
}

static void ffi_OutlineIterator_down(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_outline_iterator *iter = js_touserdata(J, 0, "fz_outline_iterator");
	int result;

	fz_try(ctx)
		result = fz_outline_iterator_down(ctx, iter);
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, result);
}

static void ffi_OutlineIterator_insert(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_outline_iterator *iter = js_touserdata(J, 0, "fz_outline_iterator");
	fz_outline_item item = ffi_tooutlineitem(J, 1);
	int result;

	fz_try(ctx)
		result = fz_outline_iterator_insert(ctx, iter, &item);
	fz_always(ctx)
	{
		fz_free(ctx, item.title);
		fz_free(ctx, item.uri);
	}
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, result);
}

static void ffi_OutlineIterator_delete(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_outline_iterator *iter = js_touserdata(J, 0, "fz_outline_iterator");
	int result;

	fz_try(ctx)
		result = fz_outline_iterator_delete(ctx, iter);
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, result);
}

static void ffi_OutlineIterator_update(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_outline_iterator *iter = js_touserdata(J, 0, "fz_outline_iterator");
	fz_outline_item item = ffi_tooutlineitem(J, 1);

	fz_try(ctx)
		fz_outline_iterator_update(ctx, iter, &item);
	fz_always(ctx)
	{
		fz_free(ctx, item.title);
		fz_free(ctx, item.uri);
	}
	fz_catch(ctx)
		rethrow(J);

	js_pushundefined(J);
}

static void ffi_Page_isPDF(js_State *J)
{
	js_pushboolean(J, js_isuserdata(J, 0, "pdf_page"));
}

static void ffi_Page_bound(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_page *page = ffi_topage(J, 0);
	fz_rect bounds;

	fz_try(ctx)
		bounds = fz_bound_page(ctx, page);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushrect(J, bounds);
}

static void ffi_Page_run(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_page *page = ffi_topage(J, 0);
	fz_device *device = NULL;
	fz_matrix ctm = ffi_tomatrix(J, 2);
	int no_annots = js_isdefined(J, 3) ? js_toboolean(J, 3) : 0;

	if (js_isuserdata(J, 1, "fz_device")) {
		device = js_touserdata(J, 1, "fz_device");
		fz_try(ctx)
			if (no_annots)
				fz_run_page_contents(ctx, page, device, ctm, NULL);
			else
				fz_run_page(ctx, page, device, ctm, NULL);
		fz_catch(ctx)
			rethrow(J);
	} else {
		device = new_js_device(ctx, J);
		js_copy(J, 1); /* put the js device on the top so the callbacks know where to get it */
		fz_try(ctx) {
			if (no_annots)
				fz_run_page_contents(ctx, page, device, ctm, NULL);
			else
				fz_run_page(ctx, page, device, ctm, NULL);
		}
		fz_always(ctx)
			fz_drop_device(ctx, device);
		fz_catch(ctx)
			rethrow(J);
	}
}

static void ffi_Page_toDisplayList(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_page *page = ffi_topage(J, 0);
	int no_annots = js_isdefined(J, 1) ? js_toboolean(J, 1) : 0;
	fz_display_list *list = NULL;

	fz_try(ctx)
		if (no_annots)
			list = fz_new_display_list_from_page_contents(ctx, page);
		else
			list = fz_new_display_list_from_page(ctx, page);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_display_list");
	js_newuserdata(J, "fz_display_list", list, ffi_gc_fz_display_list);
}

static void ffi_Page_toPixmap(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_page *page = ffi_topage(J, 0);
	fz_matrix ctm = ffi_tomatrix(J, 1);
	fz_colorspace *colorspace = js_touserdata(J, 2, "fz_colorspace");
	int alpha = js_toboolean(J, 3);
	int no_annots = js_isdefined(J, 4) ? js_toboolean(J, 4) : 0;
	fz_pixmap *pixmap = NULL;

	fz_try(ctx)
		if (no_annots)
			pixmap = fz_new_pixmap_from_page_contents(ctx, page, ctm, colorspace, alpha);
		else
			pixmap = fz_new_pixmap_from_page(ctx, page, ctm, colorspace, alpha);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_pixmap");
	js_newuserdata(J, "fz_pixmap", pixmap, ffi_gc_fz_pixmap);
}

static void ffi_Page_toStructuredText(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_page *page = ffi_topage(J, 0);
	const char *options = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;
	fz_stext_options so;
	fz_stext_page *text = NULL;

	fz_try(ctx) {
		fz_parse_stext_options(ctx, &so, options);
		text = fz_new_stext_page_from_page(ctx, page, &so);
	}
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_stext_page");
	js_newuserdata(J, "fz_stext_page", text, ffi_gc_fz_stext_page);
}

static void ffi_pushsearch(js_State *J, int *marks, fz_quad *hits, int n)
{
	int a = 0;
	js_newarray(J);
	if (n > 0) {
		int i, k = 0;
		js_newarray(J);
		for (i = 0; i < n; ++i) {
			if (i > 0 && marks[i]) {
				js_setindex(J, -2, a++);
				js_newarray(J);
				k = 0;
			}
			ffi_pushquad(J, hits[i]);
			js_setindex(J, -2, k++);
		}
		js_setindex(J, -2, a);
	}
}

static void ffi_Page_search(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_page *page = ffi_topage(J, 0);
	const char *needle = js_tostring(J, 1);
	fz_quad hits[500];
	int marks[500];
	int n = 0;

	fz_try(ctx)
		n = fz_search_page(ctx, page, needle, marks, hits, nelem(hits));
	fz_catch(ctx)
		rethrow(J);

	ffi_pushsearch(J, marks, hits, n);
}

static void ffi_Page_getLinks(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_page *page = ffi_topage(J, 0);
	fz_link *link, *links = NULL;
	int i = 0;

	fz_try(ctx)
		links = fz_load_links(ctx, page);
	fz_catch(ctx)
		rethrow(J);

	if (js_try(J)) {
		fz_drop_link(ctx, links);
		js_throw(J);
	}

	js_newarray(J);
	for (link = links; link; link = link->next) {
		ffi_pushlink(J, fz_keep_link(ctx, link));
		js_setindex(J, -2, i++);
	}

	js_endtry(J);
	fz_drop_link(ctx, links);
}

static void ffi_Page_createLink(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_page *page = ffi_topage(J, 0);
	fz_link *link = NULL;
	fz_rect rect = js_iscoercible(J, 1) ? ffi_torect(J, 1) : fz_empty_rect;
	const char *uri = js_iscoercible(J, 2) ? js_tostring(J, 2) : "";

	fz_try(ctx)
		link = fz_create_link(ctx, page, rect, uri);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushlink(J, link);
}

static void ffi_Page_deleteLink(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_page *page = ffi_topage(J, 0);
	fz_link *link = ffi_tolink(J, 1);

	fz_try(ctx)
		fz_delete_link(ctx, page, link);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Link_get_bounds(js_State *J)
{
	fz_link *link = js_touserdata(J, 0, "fz_link");
	ffi_pushrect(J, link->rect);
}

static void ffi_Link_set_bounds(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_link *link = js_touserdata(J, 0, "fz_link");
	fz_rect rect = ffi_torect(J, 1);

	fz_try(ctx)
		fz_set_link_rect(ctx, link, rect);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Link_get_uri(js_State *J)
{
	fz_link *link = js_touserdata(J, 0, "fz_link");
	js_pushstring(J, link->uri);
}

static void ffi_Link_set_uri(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_link *link = js_touserdata(J, 0, "fz_link");
	const char *uri = js_tostring(J, 1);

	fz_try(ctx)
		fz_set_link_uri(ctx, link, uri);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_ColorSpace_getNumberOfComponents(js_State *J)
{
	fz_colorspace *colorspace = js_touserdata(J, 0, "fz_colorspace");
	fz_context *ctx = js_getcontext(J);
	js_pushnumber(J, fz_colorspace_n(ctx, colorspace));
}

static void ffi_ColorSpace_toString(js_State *J)
{
	fz_colorspace *colorspace = js_touserdata(J, 0, "fz_colorspace");
	fz_context *ctx = js_getcontext(J);
	js_pushstring(J, fz_colorspace_name(ctx, colorspace));
}

static void ffi_new_Pixmap(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_colorspace *colorspace = js_touserdata(J, 1, "fz_colorspace");
	fz_irect bounds = ffi_toirect(J, 2);
	int alpha = js_toboolean(J, 3);
	fz_pixmap *pixmap = NULL;

	fz_try(ctx)
		pixmap = fz_new_pixmap_with_bbox(ctx, colorspace, bounds, 0, alpha);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_pixmap");
	js_newuserdata(J, "fz_pixmap", pixmap, ffi_gc_fz_pixmap);
}

static void ffi_Pixmap_warp(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	/* 1 = array of 8 floats for points */
	int w = js_tonumber(J, 2);
	int h = js_tonumber(J, 3);
	fz_pixmap *dest = NULL;
	fz_point points[4];
	int i;

	if (w < 0 || h < 0 || !js_isarray(J, 1) || js_getlength(J, 1) != 8)
		js_throw(J);

	for (i = 0; i < 8; i++)
	{
		float *f = i&1 ? &points[i>>1].y : &points[i>>1].x;
		js_getindex(J, 1, i);
		*f = js_tonumber(J, -1);
		js_pop(J, 1);
	}

	fz_try(ctx)
		dest = fz_warp_pixmap(ctx, pixmap, points, w, h);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_pixmap");
	js_newuserdata(J, "fz_pixmap", dest, ffi_gc_fz_pixmap);
}

static void ffi_Pixmap_saveAsPNG(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	const char *filename = js_tostring(J, 1);

	fz_try(ctx)
		fz_save_pixmap_as_png(ctx, pixmap, filename);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Pixmap_bound(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	fz_rect bounds;

	// fz_irect and fz_pixmap_bbox instead
	bounds.x0 = pixmap->x;
	bounds.y0 = pixmap->y;
	bounds.x1 = pixmap->x + pixmap->w;
	bounds.y1 = pixmap->y + pixmap->h;

	ffi_pushrect(J, bounds);
}

static void ffi_Pixmap_clear(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	if (js_isdefined(J, 1)) {
		int value = js_tonumber(J, 1);
		fz_try(ctx)
			fz_clear_pixmap_with_value(ctx, pixmap, value);
		fz_catch(ctx)
			rethrow(J);
	} else {
		fz_try(ctx)
			fz_clear_pixmap(ctx, pixmap);
		fz_catch(ctx)
			rethrow(J);
	}
}

static void ffi_Pixmap_getX(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	js_pushnumber(J, pixmap->x);
}

static void ffi_Pixmap_getY(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	js_pushnumber(J, pixmap->y);
}

static void ffi_Pixmap_getWidth(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	js_pushnumber(J, pixmap->w);
}

static void ffi_Pixmap_getHeight(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	js_pushnumber(J, pixmap->h);
}

static void ffi_Pixmap_getNumberOfComponents(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	js_pushnumber(J, pixmap->n);
}

static void ffi_Pixmap_getAlpha(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	js_pushnumber(J, pixmap->alpha);
}

static void ffi_Pixmap_getStride(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	js_pushnumber(J, pixmap->stride);
}

static void ffi_Pixmap_getSample(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	int x = js_tointeger(J, 1);
	int y = js_tointeger(J, 2);
	int k = js_tointeger(J, 3);
	if (x < 0 || x >= pixmap->w) js_rangeerror(J, "X out of range");
	if (y < 0 || y >= pixmap->h) js_rangeerror(J, "Y out of range");
	if (k < 0 || k >= pixmap->n) js_rangeerror(J, "N out of range");
	js_pushnumber(J, pixmap->samples[(x + y * pixmap->w) * pixmap->n + k]);
}

static void ffi_Pixmap_getXResolution(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	js_pushnumber(J, pixmap->xres);
}

static void ffi_Pixmap_getYResolution(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	js_pushnumber(J, pixmap->yres);
}

static void ffi_Pixmap_getColorSpace(js_State *J)
{
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	ffi_pushcolorspace(J, pixmap->colorspace);
}

static void ffi_Pixmap_setResolution(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_pixmap *pixmap = js_touserdata(J, 0, "fz_pixmap");
	int xres = js_tointeger(J, 1);
	int yres = js_tointeger(J, 2);

	fz_set_pixmap_resolution(ctx, pixmap, xres, yres);
}

static void ffi_new_Image(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_image *image = NULL;

	fz_image *mask = NULL;
	if (js_isuserdata(J, 2, "fz_image"))
		mask = js_touserdata(J, 2, "fz_image");

	if (js_isuserdata(J, 1, "fz_pixmap")) {
		fz_pixmap *pixmap = js_touserdata(J, 1, "fz_pixmap");
		fz_try(ctx)
			image = fz_new_image_from_pixmap(ctx, pixmap, mask);
		fz_catch(ctx)
			rethrow(J);
	} else {
		const char *name = js_tostring(J, 1);
		fz_try(ctx)
		{
			image = fz_new_image_from_file(ctx, name);
			if (mask)
				image->mask = fz_keep_image(ctx, mask);
		}
		fz_catch(ctx)
			rethrow(J);
	}

	ffi_pushimage_own(J, image);
}

static void ffi_Image_getWidth(js_State *J)
{
	fz_image *image = js_touserdata(J, 0, "fz_image");
	js_pushnumber(J, image->w);
}

static void ffi_Image_getHeight(js_State *J)
{
	fz_image *image = js_touserdata(J, 0, "fz_image");
	js_pushnumber(J, image->h);
}

static void ffi_Image_getXResolution(js_State *J)
{
	fz_image *image = js_touserdata(J, 0, "fz_image");
	js_pushnumber(J, image->xres);
}

static void ffi_Image_getYResolution(js_State *J)
{
	fz_image *image = js_touserdata(J, 0, "fz_image");
	js_pushnumber(J, image->yres);
}

static void ffi_Image_getNumberOfComponents(js_State *J)
{
	fz_image *image = js_touserdata(J, 0, "fz_image");
	js_pushnumber(J, image->n);
}

static void ffi_Image_getBitsPerComponent(js_State *J)
{
	fz_image *image = js_touserdata(J, 0, "fz_image");
	js_pushnumber(J, image->bpc);
}

static void ffi_Image_getInterpolate(js_State *J)
{
	fz_image *image = js_touserdata(J, 0, "fz_image");
	js_pushboolean(J, image->interpolate);
}

static void ffi_Image_getImageMask(js_State *J)
{
	fz_image *image = js_touserdata(J, 0, "fz_image");
	js_pushboolean(J, image->imagemask);
}

static void ffi_Image_getMask(js_State *J)
{
	fz_image *image = js_touserdata(J, 0, "fz_image");
	if (image->mask)
		ffi_pushimage(J, image->mask);
	else
		js_pushnull(J);
}

static void ffi_Image_getColorSpace(js_State *J)
{
	fz_image *image = js_touserdata(J, 0, "fz_image");
	ffi_pushcolorspace(J, image->colorspace);
}

static void ffi_Image_toPixmap(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_image *image = js_touserdata(J, 0, "fz_image");
	fz_matrix matrix_, *matrix = NULL;
	fz_pixmap *pixmap = NULL;

	if (js_isnumber(J, 1) && js_isnumber(J, 2)) {
		matrix_ = fz_scale(js_tonumber(J, 1), js_tonumber(J, 2));
		matrix = &matrix_;
	}

	fz_try(ctx)
		pixmap = fz_get_pixmap_from_image(ctx, image, NULL, matrix, NULL, NULL);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_pixmap");
	js_newuserdata(J, "fz_pixmap", pixmap, ffi_gc_fz_pixmap);
}

static void ffi_Shade_bound(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_shade *shade = js_touserdata(J, 0, "fz_shade");
	fz_matrix ctm = ffi_tomatrix(J, 1);
	fz_rect bounds;

	fz_try(ctx)
		bounds = fz_bound_shade(ctx, shade, ctm);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushrect(J, bounds);
}

static void ffi_new_Font(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	const char *name = js_tostring(J, 1);
	int index = js_isnumber(J, 2) ? js_tonumber(J, 2) : 0;
	const unsigned char *data;
	int size;
	fz_font *font = NULL;

	fz_try(ctx) {
		data = fz_lookup_base14_font(ctx, name, &size);
		if (!data)
			data = fz_lookup_cjk_font_by_language(ctx, name, &size, &index);
		if (data)
			font = fz_new_font_from_memory(ctx, name, data, size, index, 0);
		else
			font = fz_new_font_from_file(ctx, name, name, index, 0);
	}
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_font");
	js_newuserdata(J, "fz_font", font, ffi_gc_fz_font);
}

static void ffi_Font_getName(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_font *font = js_touserdata(J, 0, "fz_font");
	js_pushstring(J, fz_font_name(ctx, font));
}

static void ffi_Font_isMono(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_font *font = js_touserdata(J, 0, "fz_font");
	js_pushboolean(J, fz_font_is_monospaced(ctx, font));
}

static void ffi_Font_isSerif(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_font *font = js_touserdata(J, 0, "fz_font");
	js_pushboolean(J, fz_font_is_serif(ctx, font));
}

static void ffi_Font_isBold(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_font *font = js_touserdata(J, 0, "fz_font");
	js_pushboolean(J, fz_font_is_bold(ctx, font));
}

static void ffi_Font_isItalic(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_font *font = js_touserdata(J, 0, "fz_font");
	js_pushboolean(J, fz_font_is_italic(ctx, font));
}

static void ffi_Font_encodeCharacter(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_font *font = js_touserdata(J, 0, "fz_font");
	int unicode = js_tonumber(J, 1);
	int glyph = 0;
	fz_try(ctx)
		glyph = fz_encode_character(ctx, font, unicode);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, glyph);
}

static void ffi_Font_advanceGlyph(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_font *font = js_touserdata(J, 0, "fz_font");
	int glyph = js_tonumber(J, 1);
	int wmode = js_isdefined(J, 2) ? js_toboolean(J, 2) : 0;

	float advance = 0;
	fz_try(ctx)
		advance = fz_advance_glyph(ctx, font, glyph, wmode);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, advance);
}

static void ffi_new_Text(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_text *text = NULL;

	fz_try(ctx)
		text = fz_new_text(ctx);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_text");
	js_newuserdata(J, "fz_text", text, ffi_gc_fz_text);
}

static void ffi_Text_walk(js_State *J)
{
	fz_text *text = js_touserdata(J, 0, "fz_text");
	char buf[8];
	fz_text_span *span;
	fz_matrix trm;
	int i;

	for (span = text->head; span; span = span->next) {
		ffi_pushfont(J, span->font);
		trm = span->trm;
		if (js_hasproperty(J, 1, "beginSpan")) {
			js_copy(J, 1); // this
			js_copy(J, -3); // font
			ffi_pushmatrix(J, trm);
			js_pushboolean(J, span->wmode);
			js_pushnumber(J, span->bidi_level);
			js_pushnumber(J, span->markup_dir);
			js_pushstring(J, fz_string_from_text_language(buf, span->language));
			js_call(J, 6);
			js_pop(J, 1);
		}
		for (i = 0; i < span->len; ++i) {
			trm.e = span->items[i].x;
			trm.f = span->items[i].y;
			if (js_hasproperty(J, 1, "showGlyph")) {
				js_copy(J, 1); /* object for this binding */
				js_copy(J, -3); /* font */
				ffi_pushmatrix(J, trm);
				js_pushnumber(J, span->items[i].gid);
				js_pushnumber(J, span->items[i].ucs);
				js_pushnumber(J, span->wmode);
				js_pushnumber(J, span->bidi_level);
				js_call(J, 6);
				js_pop(J, 1);
			}
		}
		js_pop(J, 1); /* pop font object */
		if (js_hasproperty(J, 1, "endSpan")) {
			js_copy(J, 1); // this
			js_call(J, 0);
			js_pop(J, 1);
		}
	}
	js_pop(J, 1); /* pop showGlyph function */
}

static void ffi_Text_showGlyph(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_text *text = js_touserdata(J, 0, "fz_text");
	fz_font *font = js_touserdata(J, 1, "fz_font");
	fz_matrix trm = ffi_tomatrix(J, 2);
	int glyph = js_tointeger(J, 3);
	int unicode = js_tointeger(J, 4);
	int wmode = js_isdefined(J, 5) ? js_toboolean(J, 5) : 0;

	fz_try(ctx)
		fz_show_glyph(ctx, text, font, trm, glyph, unicode, wmode, 0, FZ_BIDI_NEUTRAL, FZ_LANG_UNSET);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Text_showString(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_text *text = js_touserdata(J, 0, "fz_text");
	fz_font *font = js_touserdata(J, 1, "fz_font");
	fz_matrix trm = ffi_tomatrix(J, 2);
	const char *s = js_tostring(J, 3);
	int wmode = js_isdefined(J, 4) ? js_toboolean(J, 4) : 0;

	fz_try(ctx)
		trm = fz_show_string(ctx, text, font, trm, s, wmode, 0, FZ_BIDI_NEUTRAL, FZ_LANG_UNSET);
	fz_catch(ctx)
		rethrow(J);

	/* update matrix with new pen position */
	js_pushnumber(J, trm.e);
	js_setindex(J, 2, 4);
	js_pushnumber(J, trm.f);
	js_setindex(J, 2, 5);
}

static void ffi_new_Path(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = NULL;

	fz_try(ctx)
		path = fz_new_path(ctx);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_path");
	js_newuserdata(J, "fz_path", path, ffi_gc_fz_path);
}

static void ffi_Path_walk_moveTo(fz_context *ctx, void *arg, float x, float y)
{
	js_State *J = arg;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, 1, "moveTo")) {
		js_copy(J, 1);
		js_pushnumber(J, x);
		js_pushnumber(J, y);
		js_call(J, 2);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void ffi_Path_walk_lineTo(fz_context *ctx, void *arg, float x, float y)
{
	js_State *J = arg;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, 1, "lineTo")) {
		js_copy(J, 1);
		js_pushnumber(J, x);
		js_pushnumber(J, y);
		js_call(J, 2);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void ffi_Path_walk_curveTo(fz_context *ctx, void *arg,
		float x1, float y1, float x2, float y2, float x3, float y3)
{
	js_State *J = arg;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, 1, "curveTo")) {
		js_copy(J, 1);
		js_pushnumber(J, x1);
		js_pushnumber(J, y1);
		js_pushnumber(J, x2);
		js_pushnumber(J, y2);
		js_pushnumber(J, x3);
		js_pushnumber(J, y3);
		js_call(J, 6);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void ffi_Path_walk_closePath(fz_context *ctx, void *arg)
{
	js_State *J = arg;
	if (js_try(J))
		rethrow_as_fz(J);
	if (js_hasproperty(J, 1, "closePath")) {
		js_copy(J, 1);
		js_call(J, 0);
		js_pop(J, 1);
	}
	js_endtry(J);
}

static void ffi_Path_walk(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = js_touserdata(J, 0, "fz_path");
	fz_path_walker walker = {
		ffi_Path_walk_moveTo,
		ffi_Path_walk_lineTo,
		ffi_Path_walk_curveTo,
		ffi_Path_walk_closePath,
	};

	fz_try(ctx)
		fz_walk_path(ctx, path, &walker, J);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Path_moveTo(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = js_touserdata(J, 0, "fz_path");
	float x = js_tonumber(J, 1);
	float y = js_tonumber(J, 2);

	fz_try(ctx)
		fz_moveto(ctx, path, x, y);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Path_lineTo(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = js_touserdata(J, 0, "fz_path");
	float x = js_tonumber(J, 1);
	float y = js_tonumber(J, 2);

	fz_try(ctx)
		fz_lineto(ctx, path, x, y);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Path_curveTo(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = js_touserdata(J, 0, "fz_path");
	float x1 = js_tonumber(J, 1);
	float y1 = js_tonumber(J, 2);
	float x2 = js_tonumber(J, 3);
	float y2 = js_tonumber(J, 4);
	float x3 = js_tonumber(J, 5);
	float y3 = js_tonumber(J, 6);

	fz_try(ctx)
		fz_curveto(ctx, path, x1, y1, x2, y2, x3, y3);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Path_curveToV(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = js_touserdata(J, 0, "fz_path");
	float cx = js_tonumber(J, 1);
	float cy = js_tonumber(J, 2);
	float ex = js_tonumber(J, 3);
	float ey = js_tonumber(J, 4);

	fz_try(ctx)
		fz_curvetov(ctx, path, cx, cy, ex, ey);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Path_curveToY(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = js_touserdata(J, 0, "fz_path");
	float cx = js_tonumber(J, 1);
	float cy = js_tonumber(J, 2);
	float ex = js_tonumber(J, 3);
	float ey = js_tonumber(J, 4);

	fz_try(ctx)
		fz_curvetoy(ctx, path, cx, cy, ex, ey);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Path_closePath(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = js_touserdata(J, 0, "fz_path");

	fz_try(ctx)
		fz_closepath(ctx, path);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Path_rect(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = js_touserdata(J, 0, "fz_path");
	float x1 = js_tonumber(J, 1);
	float y1 = js_tonumber(J, 2);
	float x2 = js_tonumber(J, 3);
	float y2 = js_tonumber(J, 4);

	fz_try(ctx)
		fz_rectto(ctx, path, x1, y1, x2, y2);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Path_bound(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = js_touserdata(J, 0, "fz_path");
	fz_stroke_state stroke = ffi_tostroke(J, 1);
	fz_matrix ctm = ffi_tomatrix(J, 2);
	fz_rect bounds;

	fz_try(ctx)
		bounds = fz_bound_path(ctx, path, &stroke, ctm);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushrect(J, bounds);
}

static void ffi_Path_transform(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_path *path = js_touserdata(J, 0, "fz_path");
	fz_matrix ctm = ffi_tomatrix(J, 1);

	fz_try(ctx)
		fz_transform_path(ctx, path, ctm);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_new_DisplayList(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_rect mediabox = js_iscoercible(J, 1) ? ffi_torect(J, 1) : fz_empty_rect;
	fz_display_list *list = NULL;

	fz_try(ctx)
		list = fz_new_display_list(ctx, mediabox);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_display_list");
	js_newuserdata(J, "fz_display_list", list, ffi_gc_fz_display_list);
}

static void ffi_DisplayList_run(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_display_list *list = js_touserdata(J, 0, "fz_display_list");
	fz_device *device = NULL;
	fz_matrix ctm = ffi_tomatrix(J, 2);

	if (js_isuserdata(J, 1, "fz_device")) {
		device = js_touserdata(J, 1, "fz_device");
		fz_try(ctx)
			fz_run_display_list(ctx, list, device, ctm, fz_infinite_rect, NULL);
		fz_catch(ctx)
			rethrow(J);
	} else {
		device = new_js_device(ctx, J);
		js_copy(J, 1);
		fz_try(ctx)
			fz_run_display_list(ctx, list, device, ctm, fz_infinite_rect, NULL);
		fz_always(ctx)
			fz_drop_device(ctx, device);
		fz_catch(ctx)
			rethrow(J);
	}
}

static void ffi_DisplayList_toPixmap(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_display_list *list = js_touserdata(J, 0, "fz_display_list");
	fz_matrix ctm = ffi_tomatrix(J, 1);
	fz_colorspace *colorspace = js_touserdata(J, 2, "fz_colorspace");
	int alpha = js_isdefined(J, 3) ? js_toboolean(J, 3) : 0;
	fz_pixmap *pixmap = NULL;

	fz_try(ctx)
		pixmap = fz_new_pixmap_from_display_list(ctx, list, ctm, colorspace, alpha);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_pixmap");
	js_newuserdata(J, "fz_pixmap", pixmap, ffi_gc_fz_pixmap);
}

static void ffi_DisplayList_toStructuredText(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_display_list *list = js_touserdata(J, 0, "fz_display_list");
	const char *options = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;
	fz_stext_options so;
	fz_stext_page *text = NULL;

	fz_try(ctx) {
		fz_parse_stext_options(ctx, &so, options);
		text = fz_new_stext_page_from_display_list(ctx, list, &so);
	}
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_stext_page");
	js_newuserdata(J, "fz_stext_page", text, ffi_gc_fz_stext_page);
}

static void ffi_DisplayList_search(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_display_list *list = js_touserdata(J, 0, "fz_display_list");
	const char *needle = js_tostring(J, 1);
	fz_quad hits[500];
	int marks[500];
	int n = 0;

	fz_try(ctx)
		n = fz_search_display_list(ctx, list, needle, marks, hits, nelem(hits));
	fz_catch(ctx)
		rethrow(J);

	ffi_pushsearch(J, marks, hits, n);
}

static void ffi_StructuredText_walk(js_State *J)
{
	fz_stext_page *page = js_touserdata(J, 0, "fz_stext_page");
	fz_stext_block *block;
	fz_stext_line *line;
	fz_stext_char *ch;

	for (block = page->first_block; block; block = block->next)
	{
		if (block->type == FZ_STEXT_BLOCK_IMAGE)
		{
			if (js_hasproperty(J, 1, "onImageBlock"))
			{
				js_pushnull(J);
				ffi_pushrect(J, block->bbox);
				ffi_pushmatrix(J, block->u.i.transform);
				ffi_pushimage(J, block->u.i.image);
				js_call(J, 3);
				js_pop(J, 1);
			}
		}
		else if (block->type == FZ_STEXT_BLOCK_TEXT)
		{
			if (js_hasproperty(J, 1, "beginTextBlock"))
			{
				js_pushnull(J);
				ffi_pushrect(J, block->bbox);
				js_call(J, 1);
				js_pop(J, 1);
			}

			for (line = block->u.t.first_line; line; line = line->next)
			{
				if (js_hasproperty(J, 1, "beginLine"))
				{
					js_pushnull(J);
					ffi_pushrect(J, line->bbox);
					js_pushboolean(J, line->wmode);
					js_call(J, 2);
					js_pop(J, 1);
				}

				for (ch = line->first_char; ch; ch = ch->next)
				{
					if (js_hasproperty(J, 1, "onChar"))
					{
						char utf[10];
						js_pushnull(J);
						utf[fz_runetochar(utf, ch->c)] = 0;
						js_pushstring(J, utf);
						ffi_pushpoint(J, ch->origin);
						ffi_pushfont(J, ch->font);
						js_pushnumber(J, ch->size);
						ffi_pushquad(J, ch->quad);
						js_pushnumber(J, ch->color);
						js_call(J, 6);
						js_pop(J, 1);
					}
				}

				if (js_hasproperty(J, 1, "endLine"))
				{
					js_pushnull(J);
					js_call(J, 0);
					js_pop(J, 1);
				}
			}

			if (js_hasproperty(J, 1, "endTextBlock"))
			{
				js_pushnull(J);
				js_call(J, 0);
				js_pop(J, 1);
			}
		}
	}
}

static void ffi_StructuredText_search(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_stext_page *text = js_touserdata(J, 0, "fz_stext_page");
	const char *needle = js_tostring(J, 1);
	fz_quad hits[500];
	int marks[500];
	int n = 0;

	fz_try(ctx)
		n = fz_search_stext_page(ctx, text, needle, marks, hits, nelem(hits));
	fz_catch(ctx)
		rethrow(J);

	ffi_pushsearch(J, marks, hits, n);
}

static void ffi_StructuredText_highlight(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_stext_page *text = js_touserdata(J, 0, "fz_stext_page");
	fz_point a = ffi_topoint(J, 1);
	fz_point b = ffi_topoint(J, 2);
	fz_quad hits[256];
	int i, n = 0;

	fz_try(ctx)
		n = fz_highlight_selection(ctx, text, a, b, hits, nelem(hits));
	fz_catch(ctx)
		rethrow(J);

	js_newarray(J);
	for (i = 0; i < n; ++i) {
		ffi_pushquad(J, hits[i]);
		js_setindex(J, -2, i);
	}
}

static void ffi_StructuredText_copy(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_stext_page *text = js_touserdata(J, 0, "fz_stext_page");
	fz_point a = ffi_topoint(J, 1);
	fz_point b = ffi_topoint(J, 2);
	char *s = NULL;

	fz_try(ctx)
		s = fz_copy_selection(ctx, text, a, b, 0);
	fz_catch(ctx)
		rethrow(J);

	js_pushstring(J, s);

	fz_try(ctx)
		fz_free(ctx, s);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_new_DisplayListDevice(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_display_list *list = js_touserdata(J, 0, "fz_display_list");
	fz_device *device = NULL;

	fz_try(ctx)
		device = fz_new_list_device(ctx, list);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_device");
	js_newuserdata(J, "fz_device", device, ffi_gc_fz_device);
}

static void ffi_new_DrawDevice(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_matrix transform = ffi_tomatrix(J, 1);
	fz_pixmap *pixmap = js_touserdata(J, 2, "fz_pixmap");
	fz_device *device = NULL;

	fz_try(ctx)
		device = fz_new_draw_device(ctx, transform, pixmap);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_device");
	js_newuserdata(J, "fz_device", device, ffi_gc_fz_device);
}

static void ffi_new_DocumentWriter(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	const char *filename = js_tostring(J, 1);
	const char *format = js_iscoercible(J, 2) ? js_tostring(J, 2) : NULL;
	const char *options = js_iscoercible(J, 3) ? js_tostring(J, 3) : NULL;
	fz_document_writer *wri = NULL;

	fz_try(ctx)
		wri = fz_new_document_writer(ctx, filename, format, options);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_document_writer");
	js_newuserdata(J, "fz_document_writer", wri, ffi_gc_fz_document_writer);
}

static void ffi_DocumentWriter_beginPage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document_writer *wri = js_touserdata(J, 0, "fz_document_writer");
	fz_rect mediabox = ffi_torect(J, 1);
	fz_device *device = NULL;

	fz_try(ctx)
		device = fz_begin_page(ctx, wri, mediabox);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_device");
	js_newuserdata(J, "fz_device", fz_keep_device(ctx, device), ffi_gc_fz_device);
}

static void ffi_DocumentWriter_endPage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document_writer *wri = js_touserdata(J, 0, "fz_document_writer");
	fz_try(ctx)
		fz_end_page(ctx, wri);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_DocumentWriter_close(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_document_writer *wri = js_touserdata(J, 0, "fz_document_writer");
	fz_try(ctx)
		fz_close_document_writer(ctx, wri);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_new_Story(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_buffer *contents = ffi_tobuffer(J, 1);
	const char *user_css = js_iscoercible(J, 2) ? js_tostring(J, 2) : NULL;
	double em = js_tonumber(J, 3);
	fz_story *story = NULL;

	/* TODO Fix archive. */
	fz_try(ctx)
		story = fz_new_story(ctx, contents, user_css, em, NULL);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_story");
	js_newuserdata(J, "fz_story", story, ffi_gc_fz_story);
}

static void ffi_Story_place(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_story *story = js_touserdata(J, 0, "fz_story");
	fz_rect rect = ffi_torect(J, 1);
	fz_rect filled = fz_empty_rect;
	int more;

	fz_try(ctx)
		more = fz_place_story(ctx, story, rect, &filled);
	fz_catch(ctx)
		rethrow(J);

	js_newobject(J);

	ffi_pushrect(J, filled);
	js_setproperty(J, -2, "filled");

	js_pushboolean(J, !!more);
	js_setproperty(J, -2, "more");
}

static void ffi_Story_draw(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_story *story = js_touserdata(J, 0, "fz_story");
	fz_device *device;
	int drop = 1;
	fz_matrix ctm = ffi_tomatrix(J, 2);

	if (js_isuserdata(J, 1, "fz_device")) {
		device = js_touserdata(J, 1, "fz_device");
		drop = 0;
	} else {
		device = new_js_device(ctx, J);
		js_copy(J, 1);
	}

	fz_try(ctx) {
		fz_draw_story(ctx, story, device, ctm);
	}
	fz_always(ctx)
	{
		if (drop)
			fz_drop_device(ctx, device);
	}
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_Story_document(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_story *story = js_touserdata(J, 0, "fz_story");
	fz_xml *dom;

	fz_try(ctx)
		dom = fz_story_document(ctx, story);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_body(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");

	fz_try(ctx)
		dom = fz_dom_body(ctx, dom);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_document_element(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");

	fz_try(ctx)
		dom = fz_dom_document_element(ctx, dom);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_create_element(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	const char *tag = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;

	fz_try(ctx)
		dom = fz_dom_create_element(ctx, dom, tag);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}


static void ffi_DOM_create_text_node(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	const char *text = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;

	fz_try(ctx)
		dom = fz_dom_create_text_node(ctx, dom, text);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_find(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	const char *tag = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;
	const char *att = js_iscoercible(J, 2) ? js_tostring(J, 2) : NULL;
	const char *val = js_iscoercible(J, 3) ? js_tostring(J, 3) : NULL;

	fz_try(ctx)
		dom = fz_dom_find(ctx, dom, tag, att, val);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_find_next(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	const char *tag = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;
	const char *att = js_iscoercible(J, 2) ? js_tostring(J, 2) : NULL;
	const char *val = js_iscoercible(J, 3) ? js_tostring(J, 3) : NULL;

	fz_try(ctx)
		dom = fz_dom_find_next(ctx, dom, tag, att, val);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_append_child(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	fz_xml *child = js_touserdata(J, 1, "fz_xml");

	fz_try(ctx)
		fz_dom_append_child(ctx, dom, child);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_DOM_insert_before(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	fz_xml *elt = js_touserdata(J, 1, "fz_xml");

	fz_try(ctx)
		fz_dom_insert_before(ctx, dom, elt);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_DOM_insert_after(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	fz_xml *elt = js_touserdata(J, 1, "fz_xml");

	fz_try(ctx)
		fz_dom_insert_after(ctx, dom, elt);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_DOM_remove(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");

	fz_try(ctx)
		fz_dom_remove(ctx, dom);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_DOM_clone(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");

	fz_try(ctx)
		dom = fz_dom_clone(ctx, dom);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_first_child(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");

	fz_try(ctx)
		dom = fz_dom_first_child(ctx, dom);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_parent(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");

	fz_try(ctx)
		dom = fz_dom_parent(ctx, dom);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_next(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");

	fz_try(ctx)
		dom = fz_dom_next(ctx, dom);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_previous(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");

	fz_try(ctx)
		dom = fz_dom_previous(ctx, dom);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_add_attribute(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	const char *att = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;
	const char *val = js_iscoercible(J, 2) ? js_tostring(J, 2) : NULL;

	fz_try(ctx)
		fz_dom_add_attribute(ctx, dom, att, val);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushdom(J, fz_keep_xml(ctx, dom));
}

static void ffi_DOM_remove_attribute(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	const char *att = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;

	fz_try(ctx)
		fz_dom_remove_attribute(ctx, dom, att);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_DOM_attribute(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	const char *att = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;
	const char *val;

	fz_try(ctx)
		val = fz_dom_attribute(ctx, dom, att);
	fz_catch(ctx)
		rethrow(J);

	js_pushstring(J, val);
}

static void ffi_DOM_get_attributes(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	fz_xml *dom = js_touserdata(J, 0, "fz_xml");
	const char *att;
	const char *val;
	int i;

	js_newobject(J);

	i = 0;
	while (1)
	{
		fz_try(ctx)
			val = fz_dom_get_attribute(ctx, dom, i, &att);
		fz_catch(ctx)
			rethrow(J);
		if (att == NULL)
			break;
		js_pushstring(J, val);
		js_setproperty(J, -2, att);
		i++;
	}
}

/* PDF specifics */

#if FZ_ENABLE_PDF

static pdf_obj *ffi_toobj(js_State *J, pdf_document *pdf, int idx)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = NULL;

	/* make sure index is absolute */
	if (idx < 0)
		idx += js_gettop(J);

	if (js_isuserdata(J, idx, "pdf_obj"))
		return pdf_keep_obj(ctx, js_touserdata(J, idx, "pdf_obj"));

	if (js_isnumber(J, idx)) {
		float f = js_tonumber(J, idx);
		fz_try(ctx)
			if (f == (int)f)
				obj = pdf_new_int(ctx, f);
			else
				obj = pdf_new_real(ctx, f);
		fz_catch(ctx)
			rethrow(J);
		return obj;
	}

	if (js_isstring(J, idx)) {
		const char *s = js_tostring(J, idx);
		fz_try(ctx)
			if (s[0] == '(' && s[1] != 0)
				obj = pdf_new_string(ctx, s+1, strlen(s)-2);
			else
				obj = pdf_new_name(ctx, s);
		fz_catch(ctx)
			rethrow(J);
		return obj;
	}

	if (js_isboolean(J, idx)) {
		return js_toboolean(J, idx) ? PDF_TRUE : PDF_FALSE;
	}

	if (js_isnull(J, idx)) {
		return PDF_NULL;
	}

	if (js_isarray(J, idx)) {
		int i, n = js_getlength(J, idx);
		pdf_obj *val;
		fz_try(ctx)
			obj = pdf_new_array(ctx, pdf, n);
		fz_catch(ctx)
			rethrow(J);
		if (js_try(J)) {
			pdf_drop_obj(ctx, obj);
			js_throw(J);
		}
		for (i = 0; i < n; ++i) {
			js_getindex(J, idx, i);
			val = ffi_toobj(J, pdf, -1);
			fz_try(ctx)
				pdf_array_push_drop(ctx, obj, val);
			fz_catch(ctx)
				rethrow(J);
			js_pop(J, 1);
		}
		js_endtry(J);
		return obj;
	}

	if (js_isobject(J, idx)) {
		const char *key;
		pdf_obj *val;
		fz_try(ctx)
			obj = pdf_new_dict(ctx, pdf, 0);
		fz_catch(ctx)
			rethrow(J);
		if (js_try(J)) {
			pdf_drop_obj(ctx, obj);
			js_throw(J);
		}
		js_pushiterator(J, idx, 1);
		while ((key = js_nextiterator(J, -1))) {
			js_getproperty(J, idx, key);
			val = ffi_toobj(J, pdf, -1);
			fz_try(ctx)
				pdf_dict_puts_drop(ctx, obj, key, val);
			fz_catch(ctx)
				rethrow(J);
			js_pop(J, 1);
		}
		js_pop(J, 1);
		js_endtry(J);
		return obj;
	}

	js_error(J, "cannot convert JS type to PDF");
}

static int ffi_pdf_obj_has(js_State *J, void *obj, const char *key)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *val = NULL;
	int idx, len = 0;

	if (!strcmp(key, "length")) {
		fz_try(ctx)
			len = pdf_array_len(ctx, obj);
		fz_catch(ctx)
			rethrow(J);
		js_pushnumber(J, len);
		return 1;
	}

	if (is_number(key, &idx)) {
		fz_try(ctx)
			val = pdf_array_get(ctx, obj, idx);
		fz_catch(ctx)
			rethrow(J);
	} else {
		fz_try(ctx)
			val = pdf_dict_gets(ctx, obj, key);
		fz_catch(ctx)
			rethrow(J);
	}
	if (val) {
		ffi_pushobj(J, pdf_keep_obj(ctx, val));
		return 1;
	}
	return 0;
}

static int ffi_pdf_obj_put(js_State *J, void *obj, const char *key)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = NULL;
	pdf_obj *val;
	int idx;

	fz_try(ctx)
		pdf = pdf_get_bound_document(ctx, obj);
	fz_catch(ctx)
		rethrow(J);

	val = ffi_toobj(J, pdf, -1);

	if (is_number(key, &idx)) {
		fz_try(ctx)
			pdf_array_put(ctx, obj, idx, val);
		fz_always(ctx)
			pdf_drop_obj(ctx, val);
		fz_catch(ctx)
			rethrow(J);
	} else {
		fz_try(ctx)
			pdf_dict_puts(ctx, obj, key, val);
		fz_always(ctx)
			pdf_drop_obj(ctx, val);
		fz_catch(ctx)
			rethrow(J);
	}
	return 1;
}

static int ffi_pdf_obj_delete(js_State *J, void *obj, const char *key)
{
	fz_context *ctx = js_getcontext(J);
	int idx;

	if (is_number(key, &idx)) {
		fz_try(ctx)
			pdf_array_delete(ctx, obj, idx);
		fz_catch(ctx)
			rethrow(J);
	} else {
		fz_try(ctx)
			pdf_dict_dels(ctx, obj, key);
		fz_catch(ctx)
			rethrow(J);
	}
	return 1;
}

static void ffi_pushobj(js_State *J, pdf_obj *obj)
{
	if (obj) {
		js_getregistry(J, "pdf_obj");
		js_newuserdatax(J, "pdf_obj", obj,
				ffi_pdf_obj_has, ffi_pdf_obj_put, ffi_pdf_obj_delete,
				ffi_gc_pdf_obj);
	} else {
		js_pushnull(J);
	}
}

static void ffi_new_PDFDocument(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	const char *filename = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;
	pdf_document *pdf = NULL;

	fz_try(ctx)
		if (filename)
			pdf = pdf_open_document(ctx, filename);
		else
			pdf = pdf_create_document(ctx);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "pdf_document");
	js_newuserdata(J, "pdf_document", pdf, ffi_gc_pdf_document);
}

static void ffi_PDFDocument_getTrailer(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *trailer = NULL;

	fz_try(ctx)
		trailer = pdf_trailer(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, pdf_keep_obj(ctx, trailer));
}

static void ffi_PDFDocument_countObjects(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int count = 0;

	fz_try(ctx)
		count = pdf_xref_len(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, count);
}

static void ffi_PDFDocument_createObject(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *ind = NULL;

	fz_try(ctx)
		ind = pdf_new_indirect(ctx, pdf, pdf_create_object(ctx, pdf), 0);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, ind);
}

static void ffi_PDFDocument_deleteObject(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *ind = js_isuserdata(J, 1, "pdf_obj") ? js_touserdata(J, 1, "pdf_obj") : NULL;
	int num = ind ? pdf_to_num(ctx, ind) : js_tonumber(J, 1);

	fz_try(ctx)
		pdf_delete_object(ctx, pdf, num);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_addObject(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *obj = ffi_toobj(J, pdf, 1);
	pdf_obj *ind = NULL;

	fz_try(ctx)
		ind = pdf_add_object_drop(ctx, pdf, obj);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, ind);
}

static void ffi_PDFDocument_addStream_imp(js_State *J, int compressed)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_buffer *buf = ffi_tobuffer(J, 1); /* FIXME: leak if ffi_toobj throws */
	pdf_obj *obj = js_iscoercible(J, 2) ? ffi_toobj(J, pdf, 2) : NULL;
	pdf_obj *ind = NULL;

	fz_try(ctx)
		ind = pdf_add_stream(ctx, pdf, buf, obj, compressed);
	fz_always(ctx) {
		fz_drop_buffer(ctx, buf);
		pdf_drop_obj(ctx, obj);
	} fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, ind);
}

static void ffi_PDFDocument_addStream(js_State *J)
{
	ffi_PDFDocument_addStream_imp(J, 0);
}

static void ffi_PDFDocument_addRawStream(js_State *J)
{
	ffi_PDFDocument_addStream_imp(J, 1);
}

static void ffi_PDFDocument_addEmbeddedFile(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	const char *filename = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;
	const char *mimetype = js_iscoercible(J, 2) ? js_tostring(J, 2) : NULL;
	fz_buffer *contents = ffi_tobuffer(J, 3);
	double created = js_trynumber(J, 4, -1);
	double modified = js_trynumber(J, 5, -1);
	int add_checksum = js_tryboolean(J, 6, 0);
	pdf_obj *ind = NULL;

	if (created >= 0) created /= 1000;
	if (modified >= 0) modified /= 1000;

	fz_try(ctx)
		ind = pdf_add_embedded_file(ctx, pdf, filename, mimetype, contents,
			created, modified, add_checksum);
	fz_always(ctx)
		fz_drop_buffer(ctx, contents);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, ind);
}

static void ffi_pushembeddedfileparams(js_State *J, pdf_embedded_file_params *params)
{
	js_newobject(J);
	js_pushstring(J, params->filename);
	js_setproperty(J, -2, "filename");
	if (params->mimetype)
		js_pushstring(J, params->mimetype);
	else
		js_pushundefined(J);
	js_setproperty(J, -2, "mimetype");
	js_pushnumber(J, params->size);
	js_setproperty(J, -2, "size");
	if (params->created >= 0)
	{
		js_getglobal(J, "Date");
		js_pushnumber(J, params->created * 1000);
		js_construct(J, 1);
	}
	else
		js_pushundefined(J);
	js_setproperty(J, -2, "creationDate");
	if (params->modified >= 0)
	{
		js_getglobal(J, "Date");
		js_pushnumber(J, params->modified * 1000);
		js_construct(J, 1);
	}
	else
		js_pushundefined(J);
	js_setproperty(J, -2, "modificationDate");
}

static void ffi_PDFDocument_getEmbeddedFileParams(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *fs = ffi_toobj(J, pdf, 1);
	pdf_embedded_file_params params;

	fz_try(ctx)
		pdf_get_embedded_file_params(ctx, fs, &params);
	fz_catch (ctx)
		rethrow(J);

	ffi_pushembeddedfileparams(J, &params);
}

static void ffi_PDFDocument_getEmbeddedFileContents(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *fs = ffi_toobj(J, pdf, 1);
	fz_buffer *contents = NULL;

	fz_try(ctx)
		contents = pdf_load_embedded_file_contents(ctx, fs);
	fz_catch (ctx)
		rethrow(J);

	ffi_pushbuffer(J, contents);
}

static void ffi_PDFDocument_verifyEmbeddedFileChecksum(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *fs = ffi_toobj(J, pdf, 1);
	int valid = 0;

	fz_try(ctx)
		valid = pdf_verify_embedded_file_checksum(ctx, fs);
	fz_catch(ctx)
		rethrow(J);

	js_pushboolean(J, valid);
}

static void ffi_PDFDocument_addImage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_image *image = js_touserdata(J, 1, "fz_image");
	pdf_obj *ind = NULL;

	fz_try(ctx)
		ind = pdf_add_image(ctx, pdf, image);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, ind);
}

static void ffi_PDFDocument_loadImage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *obj = ffi_toobj(J, pdf, 1);
	fz_image *img = NULL;

	fz_try(ctx)
		img = pdf_load_image(ctx, pdf, obj);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushimage_own(J, img);
}

static void ffi_PDFDocument_addSimpleFont(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_font *font = js_touserdata(J, 1, "fz_font");
	const char *encname = js_tostring(J, 2);
	pdf_obj *ind = NULL;
	int enc = PDF_SIMPLE_ENCODING_LATIN;

	if (!strcmp(encname, "Latin") || !strcmp(encname, "Latn"))
		enc = PDF_SIMPLE_ENCODING_LATIN;
	else if (!strcmp(encname, "Greek") || !strcmp(encname, "Grek"))
		enc = PDF_SIMPLE_ENCODING_GREEK;
	else if (!strcmp(encname, "Cyrillic") || !strcmp(encname, "Cyrl"))
		enc = PDF_SIMPLE_ENCODING_CYRILLIC;

	fz_try(ctx)
		ind = pdf_add_simple_font(ctx, pdf, font, enc);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, ind);
}

static void ffi_PDFDocument_addCJKFont(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_font *font = js_touserdata(J, 1, "fz_font");
	const char *lang = js_tostring(J, 2);
	const char *wm = js_tostring(J, 3);
	const char *ss = js_tostring(J, 4);
	int ordering;
	int wmode = 0;
	int serif = 1;
	pdf_obj *ind = NULL;

	ordering = fz_lookup_cjk_ordering_by_language(lang);

	if (!strcmp(wm, "V"))
		wmode = 1;
	if (!strcmp(ss, "sans") || !strcmp(ss, "sans-serif"))
		serif = 0;

	fz_try(ctx)
		ind = pdf_add_cjk_font(ctx, pdf, font, ordering, wmode, serif);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, ind);
}

static void ffi_PDFDocument_addFont(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_font *font = js_touserdata(J, 1, "fz_font");
	pdf_obj *ind = NULL;

	fz_try(ctx)
		ind = pdf_add_cid_font(ctx, pdf, font);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, ind);
}

static void ffi_PDFDocument_addPage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_rect mediabox = ffi_torect(J, 1);
	int rotate = js_tonumber(J, 2);
	pdf_obj *resources = ffi_toobj(J, pdf, 3); /* FIXME: leak if ffi_tobuffer throws */
	fz_buffer *contents = ffi_tobuffer(J, 4);
	pdf_obj *ind = NULL;

	fz_try(ctx)
		ind = pdf_add_page(ctx, pdf, mediabox, rotate, resources, contents);
	fz_always(ctx) {
		fz_drop_buffer(ctx, contents);
		pdf_drop_obj(ctx, resources);
	} fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, ind);
}

static void ffi_PDFDocument_insertPage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int at = js_tonumber(J, 1);
	pdf_obj *obj = ffi_toobj(J, pdf, 2);

	fz_try(ctx)
		pdf_insert_page(ctx, pdf, at, obj);
	fz_always(ctx)
		pdf_drop_obj(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_deletePage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int at = js_tonumber(J, 1);

	fz_try(ctx)
		pdf_delete_page(ctx, pdf, at);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_countPages(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int count = 0;

	fz_try(ctx)
		count = pdf_count_pages(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, count);
}

static void ffi_PDFDocument_findPage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int at = js_tonumber(J, 1);
	pdf_obj *obj = NULL;

	fz_try(ctx)
		obj = pdf_lookup_page_obj(ctx, pdf, at);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, pdf_keep_obj(ctx, obj));
}

static void ffi_PDFDocument_findPageNumber(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *ref = js_touserdata(J, 1, "pdf_obj");
	int num = 0;

	fz_try(ctx)
		num = pdf_lookup_page_number(ctx, pdf, ref);
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, num);
}

static void ffi_PDFDocument_save(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	const char *filename = js_tostring(J, 1);
	const char *options = js_iscoercible(J, 2) ? js_tostring(J, 2) : NULL;
	pdf_write_options pwo;

	fz_try(ctx) {
		pdf_parse_write_options(ctx, &pwo, options);
		pdf_save_document(ctx, pdf, filename, &pwo);
	} fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_newNull(js_State *J)
{
	ffi_pushobj(J, PDF_NULL);
}

static void ffi_PDFDocument_newBoolean(js_State *J)
{
	int val = js_toboolean(J, 1);
	ffi_pushobj(J, val ? PDF_TRUE : PDF_FALSE);
}

static void ffi_PDFDocument_newInteger(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	int val = js_tointeger(J, 1);
	pdf_obj *obj = NULL;
	fz_try(ctx)
		obj = pdf_new_int(ctx, val);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, obj);
}

static void ffi_PDFDocument_newReal(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	float val = js_tonumber(J, 1);
	pdf_obj *obj = NULL;
	fz_try(ctx)
		obj = pdf_new_real(ctx, val);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, obj);
}

static void ffi_PDFDocument_newString(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	const char *val = js_tostring(J, 1);
	pdf_obj *obj = NULL;

	fz_try(ctx)
		obj = pdf_new_text_string(ctx, val);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, obj);
}

static void ffi_PDFDocument_newByteString(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	int n, i;
	char *buf;
	pdf_obj *obj = NULL;

	n = js_getlength(J, 1);
	if (n < 0)
		n = 0;

	fz_try(ctx)
		buf = fz_malloc(ctx, n);
	fz_catch(ctx)
		rethrow(J);

	if (js_try(J)) {
		fz_free(ctx, buf);
		js_throw(J);
	}

	for (i = 0; i < n; ++i) {
		js_getindex(J, 1, i);
		buf[i] = js_tonumber(J, -1);
		js_pop(J, 1);
	}

	js_endtry(J);

	fz_try(ctx)
		obj = pdf_new_string(ctx, buf, n);
	fz_always(ctx)
		fz_free(ctx, buf);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, obj);
}

static void ffi_PDFDocument_newName(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	const char *val = js_tostring(J, 1);
	pdf_obj *obj = NULL;
	fz_try(ctx)
		obj = pdf_new_name(ctx, val);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, obj);
}

static void ffi_PDFDocument_newIndirect(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int num = js_tointeger(J, 1);
	int gen = js_tointeger(J, 2);
	pdf_obj *obj = NULL;
	fz_try(ctx)
		obj = pdf_new_indirect(ctx, pdf, num, gen);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, obj);
}

static void ffi_PDFDocument_newArray(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *obj = NULL;
	fz_try(ctx)
		obj = pdf_new_array(ctx, pdf, 0);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, obj);
}

static void ffi_PDFDocument_newDictionary(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_obj *obj = NULL;
	fz_try(ctx)
		obj = pdf_new_dict(ctx, pdf, 0);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, obj);
}

static void ffi_PDFDocument_enableJS(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_try(ctx)
		pdf_enable_js(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_countVersions(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int val = 0;
	fz_try(ctx)
		val = pdf_count_versions(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, val);
}

static void ffi_PDFDocument_countUnsavedVersions(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int val = 0;
	fz_try(ctx)
		val = pdf_count_unsaved_versions(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, val);
}

static void ffi_PDFDocument_validateChangeHistory(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int val = 0;
	fz_try(ctx)
		val = pdf_validate_change_history(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, val);
}

static void ffi_PDFDocument_wasPureXFA(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int val = 0;
	fz_try(ctx)
		val = pdf_validate_change_history(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, val);
}

static void free_event_cb_data(fz_context *ctx, void *data)
{
	js_State *J = ((struct event_cb_data *) data)->J;
	const char *listener = ((struct event_cb_data *) data)->listener;

	if (listener)
		js_unref(J, listener);
	fz_free(ctx, data);
}

static void event_cb(fz_context *ctx, pdf_document *doc, pdf_doc_event *evt, void *data)
{
	js_State *J = ((struct event_cb_data *) data)->J;
	const char *listener = ((struct event_cb_data *) data)->listener;

	switch (evt->type)
	{
	case PDF_DOCUMENT_EVENT_ALERT:
		{
			pdf_alert_event *alert = pdf_access_alert_event(ctx, evt);

			if (js_try(J))
				rethrow_as_fz(J);

			js_getregistry(J, listener);
			if (js_hasproperty(J, -1, "onAlert"))
			{
				js_pushnull(J);
				js_pushstring(J, alert->message);
				js_pcall(J, 1);
				js_pop(J, 1);
			}
			js_endtry(J);
		}
		break;

	default:
		fz_throw(ctx, FZ_ERROR_GENERIC, "event not yet implemented");
		break;
	}
}

static void ffi_PDFDocument_setJSEventListener(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	struct event_cb_data *data = NULL;

	fz_try(ctx)
		data = fz_calloc(ctx, 1, sizeof (struct event_cb_data));
	fz_catch(ctx)
		rethrow(J);

	if (js_try(J)) {
		if (data->listener)
			js_unref(J, data->listener);
		fz_free(ctx, data);
		js_throw(J);
	}
	js_copy(J, 1);
	data->listener = js_ref(J);
	data->J = J;
	js_endtry(J);

	fz_try(ctx)
		pdf_set_doc_event_callback(ctx, pdf, event_cb, free_event_cb_data, data);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_hasUnsavedChanges(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int val = 0;
	fz_try(ctx)
		val = pdf_has_unsaved_changes(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, val);
}

static void ffi_PDFDocument_wasRepaired(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int val = 0;
	fz_try(ctx)
		val = pdf_was_repaired(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, val);
}

static void ffi_PDFDocument_canBeSavedIncrementally(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int val = 0;
	fz_try(ctx)
		val = pdf_can_be_saved_incrementally(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, val);
}

static void ffi_PDFDocument_newGraftMap(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	pdf_graft_map *map = NULL;
	fz_try(ctx)
		map = pdf_new_graft_map(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
	js_getregistry(J, "pdf_graft_map");
	js_newuserdata(J, "pdf_graft_map", map, ffi_gc_pdf_graft_map);
}

static void ffi_PDFDocument_graftObject(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *dst = js_touserdata(J, 0, "pdf_document");
	pdf_obj *obj = js_touserdata(J, 1, "pdf_obj");
	fz_try(ctx)
		obj = pdf_graft_object(ctx, dst, obj);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, obj);
}

static void ffi_PDFDocument_graftPage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *dst = js_touserdata(J, 0, "pdf_document");
	int to = js_tonumber(J, 1);
	pdf_document *src = js_touserdata(J, 2, "pdf_document");
	int from = js_tonumber(J, 3);
	fz_try(ctx)
		pdf_graft_page(ctx, dst, to, src, from);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_enableJournal(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_try(ctx)
		pdf_enable_journal(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_beginOperation(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	const char *operation = js_tostring(J, 1);
	fz_try(ctx)
		pdf_begin_operation(ctx, pdf, operation);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_beginImplicitOperation(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_try(ctx)
		pdf_begin_implicit_operation(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_endOperation(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_try(ctx)
		pdf_end_operation(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_canUndo(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int can;
	fz_try(ctx)
		can = pdf_can_undo(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, can);
}

static void ffi_PDFDocument_canRedo(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	int can;
	fz_try(ctx)
		can = pdf_can_redo(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, can);
}

static void ffi_PDFDocument_getJournal(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	const char *name;
	int i, position, count;

	js_newobject(J);

	fz_try(ctx)
		position = pdf_undoredo_state(ctx, pdf, &count);
	fz_catch(ctx)
		rethrow(J);

	js_pushnumber(J, position);
	js_setproperty(J, -2, "position");

	js_newarray(J);
	for (i = 0; i < count; ++i)
	{
		fz_try(ctx)
			name = pdf_undoredo_step(ctx, pdf, i);
		fz_catch(ctx)
			rethrow(J);
		js_pushstring(J, name);
		js_setindex(J, -2, i);
	}
	js_setproperty(J, -2, "steps");
}

static void ffi_PDFDocument_undo(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_try(ctx)
		pdf_undo(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFDocument_redo(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_document *pdf = js_touserdata(J, 0, "pdf_document");
	fz_try(ctx)
		pdf_redo(ctx, pdf);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFGraftMap_graftObject(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_graft_map *map = js_touserdata(J, 0, "pdf_graft_map");
	pdf_obj *obj = js_touserdata(J, 1, "pdf_obj");
	fz_try(ctx)
		obj = pdf_graft_mapped_object(ctx, map, obj);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, obj);
}

static void ffi_PDFGraftMap_graftPage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_graft_map *map = js_touserdata(J, 0, "pdf_graft_map");
	int to = js_tointeger(J, 1);
	pdf_document *src = js_touserdata(J, 2, "pdf_document");
	int from = js_tointeger(J, 3);
	fz_try(ctx)
		pdf_graft_mapped_page(ctx, map, to, src, from);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFObject_get(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");

	if (js_isuserdata(J, 1, "pdf_obj")) {
		pdf_obj *key = js_touserdata(J, 1, "pdf_obj");
		pdf_obj *val = NULL;
		fz_try(ctx)
			val = pdf_dict_get(ctx, obj, key);
		fz_catch(ctx)
			rethrow(J);
		if (val)
			ffi_pushobj(J, pdf_keep_obj(ctx, val));
		else
			js_pushnull(J);
	} else {
		const char *key = js_tostring(J, 1);
		if (!ffi_pdf_obj_has(J, obj, key))
			js_pushundefined(J);
	}
}

static void ffi_PDFObject_put(js_State *J)
{
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	const char *key = js_tostring(J, 1);
	js_copy(J, 2);
	ffi_pdf_obj_put(J, obj, key);
}

static void ffi_PDFObject_delete(js_State *J)
{
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	const char *key = js_tostring(J, 1);
	ffi_pdf_obj_delete(J, obj, key);
}

static void ffi_PDFObject_push(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	pdf_document *pdf = pdf_get_bound_document(ctx, obj);
	pdf_obj *item = ffi_toobj(J, pdf, 1);
	fz_try(ctx)
		pdf_array_push(ctx, obj, item);
	fz_always(ctx)
		pdf_drop_obj(ctx, item);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFObject_resolve(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	pdf_obj *ind = NULL;
	fz_try(ctx)
		ind = pdf_resolve_indirect(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushobj(J, pdf_keep_obj(ctx, ind));
}

static void ffi_PDFObject_toString(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int tight = js_isdefined(J, 1) ? js_toboolean(J, 1) : 1;
	int ascii = js_isdefined(J, 2) ? js_toboolean(J, 2) : 0;
	char *s = NULL;
	size_t n;

	fz_try(ctx)
		s = pdf_sprint_obj(ctx, NULL, 0, &n, obj, tight, ascii);
	fz_catch(ctx)
		rethrow(J);

	if (js_try(J)) {
		fz_free(ctx, s);
		js_throw(J);
	}
	js_pushstring(J, s);
	js_endtry(J);
	fz_free(ctx, s);
}

static void ffi_PDFObject_valueOf(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	if (pdf_is_indirect(ctx, obj))
		js_pushstring(J, "R");
	else if (pdf_is_null(ctx, obj))
		js_pushnull(J);
	else if (pdf_is_bool(ctx, obj))
		js_pushboolean(J, pdf_to_bool(ctx, obj));
	else if (pdf_is_int(ctx, obj))
		js_pushnumber(J, pdf_to_int(ctx, obj));
	else if (pdf_is_real(ctx, obj))
		js_pushnumber(J, pdf_to_real(ctx, obj));
	else if (pdf_is_string(ctx, obj))
		js_pushlstring(J, pdf_to_str_buf(ctx, obj), (int)pdf_to_str_len(ctx, obj));
	else if (pdf_is_name(ctx, obj))
		js_pushstring(J, pdf_to_name(ctx, obj));
	else
		js_copy(J, 0);
}

static void ffi_PDFObject_isArray(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int b = 0;
	fz_try(ctx)
		b = pdf_is_array(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, b);
}

static void ffi_PDFObject_isDictionary(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int b = 0;
	fz_try(ctx)
		b = pdf_is_dict(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, b);
}

static void ffi_PDFObject_isIndirect(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int b = 0;
	fz_try(ctx)
		b = pdf_is_indirect(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, b);
}

static void ffi_PDFObject_asIndirect(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int num = 0;
	fz_try(ctx)
		num = pdf_to_num(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, num);
}

static void ffi_PDFObject_isNull(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int b = 0;
	fz_try(ctx)
		b = pdf_is_null(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, b);
}

static void ffi_PDFObject_isBoolean(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int b = 0;
	fz_try(ctx)
		b = pdf_is_bool(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, b);
}

static void ffi_PDFObject_asBoolean(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int b = 0;
	fz_try(ctx)
		b = pdf_to_bool(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, b);
}

static void ffi_PDFObject_isNumber(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int b = 0;
	fz_try(ctx)
		b = pdf_is_number(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, b);
}

static void ffi_PDFObject_asNumber(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	float num = 0;
	fz_try(ctx)
		if (pdf_is_int(ctx, obj))
			num = pdf_to_int(ctx, obj);
		else
			num = pdf_to_real(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, num);
}

static void ffi_PDFObject_isName(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int b = 0;
	fz_try(ctx)
		b = pdf_is_name(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, b);
}

static void ffi_PDFObject_asName(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	const char *name = NULL;
	fz_try(ctx)
		name = pdf_to_name(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushstring(J, name);
}

static void ffi_PDFObject_isString(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int b = 0;
	fz_try(ctx)
		b = pdf_is_string(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, b);
}

static void ffi_PDFObject_asString(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	const char *string = NULL;

	fz_try(ctx)
		string = pdf_to_text_string(ctx, obj);
	fz_catch(ctx)
		rethrow(J);

	js_pushstring(J, string);
}

static void ffi_PDFObject_asByteString(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	const char *buf;
	size_t i, len = 0;

	fz_try(ctx)
		buf = pdf_to_string(ctx, obj, &len);
	fz_catch(ctx)
		rethrow(J);

	js_newarray(J);
	for (i = 0; i < len; ++i) {
		js_pushnumber(J, (unsigned char)buf[i]);
		js_setindex(J, -2, (int)i);
	}
}

static void ffi_PDFObject_isStream(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	int b = 0;
	fz_try(ctx)
		b = pdf_is_stream(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, b);
}

static void ffi_PDFObject_readStream(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	fz_buffer *buf = NULL;
	fz_try(ctx)
		buf = pdf_load_stream(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushbuffer(J, buf);
}

static void ffi_PDFObject_readRawStream(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	fz_buffer *buf = NULL;
	fz_try(ctx)
		buf = pdf_load_raw_stream(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushbuffer(J, buf);
}

static void ffi_PDFObject_writeObject(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *ref = js_touserdata(J, 0, "pdf_obj");
	pdf_document *pdf = pdf_get_bound_document(ctx, ref);
	pdf_obj *obj = ffi_toobj(J, pdf, 1);
	fz_try(ctx)
		pdf_update_object(ctx, pdf, pdf_to_num(ctx, ref), obj);
	fz_always(ctx)
		pdf_drop_obj(ctx, obj);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFObject_writeStream(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	fz_buffer *buf = ffi_tobuffer(J, 1);
	fz_try(ctx)
		pdf_update_stream(ctx, pdf_get_bound_document(ctx, obj), obj, buf, 0);
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFObject_writeRawStream(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	fz_buffer *buf = ffi_tobuffer(J, 1);
	fz_try(ctx)
		pdf_update_stream(ctx, pdf_get_bound_document(ctx, obj), obj, buf, 1);
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFObject_forEach(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_obj *obj = js_touserdata(J, 0, "pdf_obj");
	pdf_obj *val = NULL;
	const char *key = NULL;
	int i, n = 0;

	fz_try(ctx)
		obj = pdf_resolve_indirect_chain(ctx, obj);
	fz_catch(ctx)
		rethrow(J);

	if (pdf_is_array(ctx, obj)) {
		fz_try(ctx)
			n = pdf_array_len(ctx, obj);
		fz_catch(ctx)
			rethrow(J);
		for (i = 0; i < n; ++i) {
			fz_try(ctx)
				val = pdf_array_get(ctx, obj, i);
			fz_catch(ctx)
				rethrow(J);
			js_copy(J, 1);
			js_pushnull(J);
			js_pushnumber(J, i);
			ffi_pushobj(J, pdf_keep_obj(ctx, val));
			js_call(J, 2);
			js_pop(J, 1);
		}
		return;
	}

	if (pdf_is_dict(ctx, obj)) {
		fz_try(ctx)
			n = pdf_dict_len(ctx, obj);
		fz_catch(ctx)
			rethrow(J);
		for (i = 0; i < n; ++i) {
			fz_try(ctx) {
				key = pdf_to_name(ctx, pdf_dict_get_key(ctx, obj, i));
				val = pdf_dict_get_val(ctx, obj, i);
			} fz_catch(ctx)
				rethrow(J);
			js_copy(J, 1);
			js_pushnull(J);
			js_pushstring(J, key);
			ffi_pushobj(J, pdf_keep_obj(ctx, val));
			js_call(J, 2);
			js_pop(J, 1);
		}
		return;
	}
}

static void ffi_PDFPage_getWidgets(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_page *page = js_touserdata(J, 0, "pdf_page");
	pdf_annot *widget = NULL;
	int i = 0;

	fz_try(ctx)
		widget = pdf_first_widget(ctx, page);
	fz_catch(ctx)
		rethrow(J);

	js_newarray(J);

	while (widget) {
		js_getregistry(J, "pdf_widget");
		js_newuserdata(J, "pdf_widget", pdf_keep_widget(ctx, widget), ffi_gc_pdf_annot);
		js_setindex(J, -2, i++);

		fz_try(ctx)
			widget = pdf_next_widget(ctx, widget);
		fz_catch(ctx)
			rethrow(J);
	}
}

static void ffi_PDFPage_getAnnotations(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_page *page = js_touserdata(J, 0, "pdf_page");
	pdf_annot *annot = NULL;
	int i = 0;

	fz_try(ctx)
		annot = pdf_first_annot(ctx, page);
	fz_catch(ctx)
		rethrow(J);

	js_newarray(J);

	while (annot) {
		js_getregistry(J, "pdf_annot");
		js_newuserdata(J, "pdf_annot", pdf_keep_annot(ctx, annot), ffi_gc_pdf_annot);
		js_setindex(J, -2, i++);

		fz_try(ctx)
			annot = pdf_next_annot(ctx, annot);
		fz_catch(ctx)
			rethrow(J);
	}
}

static void ffi_PDFPage_createAnnotation(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_page *page = js_touserdata(J, 0, "pdf_page");
	const char *name = js_tostring(J, 1);
	pdf_annot *annot = NULL;
	int subtype;

	fz_try(ctx)
	{
		subtype = pdf_annot_type_from_string(ctx, name);
		annot = pdf_create_annot(ctx, page, subtype);
	}
	fz_catch(ctx)
		rethrow(J);
	js_getregistry(J, "pdf_annot");
	js_newuserdata(J, "pdf_annot", annot, ffi_gc_pdf_annot);
}

static void ffi_PDFPage_deleteAnnotation(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_page *page = js_touserdata(J, 0, "pdf_page");
	pdf_annot *annot = js_touserdata(J, 1, "pdf_annot");
	fz_try(ctx)
		pdf_delete_annot(ctx, page, annot);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFPage_update(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_page *page = js_touserdata(J, 0, "pdf_page");
	int changed = 0;
	fz_try(ctx)
		changed = pdf_update_page(ctx, page);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, changed);
}

static void ffi_PDFPage_applyRedactions(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_page *page = js_touserdata(J, 0, "pdf_page");
	pdf_redact_options opts = { 1, PDF_REDACT_IMAGE_PIXELS };
	if (js_isdefined(J, 1)) opts.black_boxes = js_toboolean(J, 1);
	if (js_isdefined(J, 2)) opts.image_method = js_tointeger(J, 2);
	fz_try(ctx)
		pdf_redact_page(ctx, page->doc, page, &opts);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFPage_process(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_page *page = js_touserdata(J, 0, "pdf_page");
	pdf_processor *proc = new_js_processor(ctx, J);
	fz_try(ctx)
	{
		pdf_obj *resources = pdf_page_resources(ctx, page);
		pdf_obj *contents = pdf_page_contents(ctx, page);
		pdf_process_contents(ctx, proc, page->doc, resources, contents, NULL);
		pdf_close_processor(ctx, proc);
	}
	fz_always(ctx)
		pdf_drop_processor(ctx, proc);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFPage_toPixmap(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_page *page = pdf_page_from_fz_page(ctx, ffi_topage(J, 0));
	fz_matrix ctm = ffi_tomatrix(J, 1);
	fz_colorspace *colorspace = js_touserdata(J, 2, "fz_colorspace");
	int alpha = js_toboolean(J, 3);
	int no_annots = js_isdefined(J, 4) ? js_toboolean(J, 4) : 0;
	const char *usage = js_isdefined(J, 5) ? js_tostring(J, 5) : "View";
	fz_pixmap *pixmap = NULL;

	fz_try(ctx)
		if (no_annots)
			pixmap = pdf_new_pixmap_from_page_contents_with_usage(ctx, page, ctm, colorspace, alpha, usage);
		else
			pixmap = pdf_new_pixmap_from_page_with_usage(ctx, page, ctm, colorspace, alpha, usage);

	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_pixmap");
	js_newuserdata(J, "fz_pixmap", pixmap, ffi_gc_fz_pixmap);
}

static void ffi_PDFPage_getTransform(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_page *page = pdf_page_from_fz_page(ctx, ffi_topage(J, 0));
	fz_matrix ctm;

	fz_try(ctx)
		pdf_page_transform(ctx, page, NULL, &ctm);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushmatrix(J, ctm);
}

static void ffi_PDFAnnotation_bound(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_rect bounds;

	fz_try(ctx)
		bounds = pdf_bound_annot(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushrect(J, bounds);
}

static void ffi_PDFAnnotation_run(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_device *device = NULL;
	fz_matrix ctm = ffi_tomatrix(J, 2);

	if (js_isuserdata(J, 1, "fz_device")) {
		device = js_touserdata(J, 1, "fz_device");
		fz_try(ctx)
			pdf_run_annot(ctx, annot, device, ctm, NULL);
		fz_catch(ctx)
			rethrow(J);
	} else {
		device = new_js_device(ctx, J);
		js_copy(J, 1); /* put the js device on the top so the callbacks know where to get it */
		fz_try(ctx)
			pdf_run_annot(ctx, annot, device, ctm, NULL);
		fz_always(ctx)
			fz_drop_device(ctx, device);
		fz_catch(ctx)
			rethrow(J);
	}
}

static void ffi_PDFAnnotation_toDisplayList(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_display_list *list = NULL;

	fz_try(ctx)
		list = pdf_new_display_list_from_annot(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_display_list");
	js_newuserdata(J, "fz_display_list", list, ffi_gc_fz_display_list);
}

static void ffi_PDFAnnotation_toPixmap(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_matrix ctm = ffi_tomatrix(J, 1);
	fz_colorspace *colorspace = js_touserdata(J, 2, "fz_colorspace");
	int alpha = js_toboolean(J, 3);
	fz_pixmap *pixmap = NULL;

	fz_try(ctx)
		pixmap = pdf_new_pixmap_from_annot(ctx, annot, ctm, colorspace, NULL, alpha);
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_pixmap");
	js_newuserdata(J, "fz_pixmap", pixmap, ffi_gc_fz_pixmap);
}

static void ffi_PDFAnnotation_getObject(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	pdf_obj *obj;

	obj = pdf_annot_obj(ctx, annot);
	ffi_pushobj(J, pdf_keep_obj(ctx, obj));
}

static void ffi_PDFAnnotation_getType(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int type;
	const char *subtype = NULL;
	fz_try(ctx)
	{
		type = pdf_annot_type(ctx, annot);
		subtype = pdf_string_from_annot_type(ctx, type);
	}
	fz_catch(ctx)
		rethrow(J);
	js_pushstring(J, subtype);
}

static void ffi_PDFAnnotation_getFlags(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int flags = 0;
	fz_try(ctx)
		flags = pdf_annot_flags(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, flags);
}

static void ffi_PDFAnnotation_setFlags(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int flags = js_tonumber(J, 1);
	fz_try(ctx)
		pdf_set_annot_flags(ctx, annot, flags);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getContents(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	const char *contents = NULL;

	fz_try(ctx)
		contents = pdf_annot_contents(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	js_pushstring(J, contents);
}

static void ffi_PDFAnnotation_setContents(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	const char *contents = js_tostring(J, 1);
	fz_try(ctx)
		pdf_set_annot_contents(ctx, annot, contents);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getRect(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_rect rect;
	fz_try(ctx)
		rect = pdf_annot_rect(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushrect(J, rect);
}

static void ffi_PDFAnnotation_setRect(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_rect rect = ffi_torect(J, 1);
	fz_try(ctx)
		pdf_set_annot_rect(ctx, annot, rect);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getBorder(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	float border = 0;
	fz_try(ctx)
		border = pdf_annot_border(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, border);
}

static void ffi_PDFAnnotation_setBorder(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	float border = js_tonumber(J, 1);
	fz_try(ctx)
		pdf_set_annot_border(ctx, annot, border);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getColor(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int i, n = 0;
	float color[4];
	fz_try(ctx)
		pdf_annot_color(ctx, annot, &n, color);
	fz_catch(ctx)
		rethrow(J);
	js_newarray(J);
	for (i = 0; i < n; ++i) {
		js_pushnumber(J, color[i]);
		js_setindex(J, -2, i);
	}
}

static void ffi_PDFAnnotation_setColor(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int i, n = js_getlength(J, 1);
	float color[4];
	for (i = 0; i < n && i < 4; ++i) {
		js_getindex(J, 1, i);
		color[i] = js_tonumber(J, -1);
		js_pop(J, 1);
	}
	fz_try(ctx)
		pdf_set_annot_color(ctx, annot, n, color);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_hasInteriorColor(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int has;
	fz_try(ctx)
		has = pdf_annot_has_interior_color(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, has);
}

static void ffi_PDFAnnotation_getInteriorColor(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int i, n = 0;
	float color[4];
	fz_try(ctx)
		pdf_annot_interior_color(ctx, annot, &n, color);
	fz_catch(ctx)
		rethrow(J);
	js_newarray(J);
	for (i = 0; i < n; ++i) {
		js_pushnumber(J, color[i]);
		js_setindex(J, -2, i);
	}
}

static void ffi_PDFAnnotation_setInteriorColor(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int i, n = js_getlength(J, 1);
	float color[4];
	for (i = 0; i < n && i < 4; ++i) {
		js_getindex(J, 1, i);
		color[i] = js_tonumber(J, -1);
		js_pop(J, 1);
	}
	fz_try(ctx)
		pdf_set_annot_interior_color(ctx, annot, n, color);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getOpacity(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	float opacity;
	fz_try(ctx)
		opacity = pdf_annot_opacity(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, opacity);
}

static void ffi_PDFAnnotation_setOpacity(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	float opacity = js_tonumber(J, 1);
	fz_try(ctx)
		pdf_set_annot_opacity(ctx, annot, opacity);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_hasQuadPoints(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int has;
	fz_try(ctx)
		has = pdf_annot_has_quad_points(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, has);
}

static void ffi_PDFAnnotation_getQuadPoints(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_quad q;
	int i, n = 0;

	fz_try(ctx)
		n = pdf_annot_quad_point_count(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	js_newarray(J);
	for (i = 0; i < n; ++i) {
		fz_try(ctx)
			q = pdf_annot_quad_point(ctx, annot, i);
		fz_catch(ctx)
			rethrow(J);
		ffi_pushquad(J, q);
		js_setindex(J, -2, i);
	}
}

static void ffi_PDFAnnotation_setQuadPoints(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_quad *qp = NULL;
	int i, n;

	n = js_getlength(J, 1);

	fz_try(ctx)
		qp = fz_malloc_array(ctx, n, fz_quad);
	fz_catch(ctx)
		rethrow(J);

	for (i = 0; i < n; ++i) {
		js_getindex(J, 1, i);
		qp[i] = ffi_toquad(J, -1);
		js_pop(J, 1);
	}

	fz_try(ctx)
		pdf_set_annot_quad_points(ctx, annot, n, qp);
	fz_always(ctx)
		fz_free(ctx, qp);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_clearQuadPoints(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");

	fz_try(ctx)
		pdf_clear_annot_quad_points(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_addQuadPoint(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_quad q = ffi_toquad(J, 1);

	fz_try(ctx)
		pdf_add_annot_quad_point(ctx, annot, q);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_hasVertices(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int has;
	fz_try(ctx)
		has = pdf_annot_has_vertices(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, has);
}

static void ffi_PDFAnnotation_getVertices(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_point p;
	int i, n = 0;

	fz_try(ctx)
		n = pdf_annot_vertex_count(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	js_newarray(J);
	for (i = 0; i < n; ++i) {
		fz_try(ctx)
			p = pdf_annot_vertex(ctx, annot, i);
		fz_catch(ctx)
			rethrow(J);
		ffi_pushpoint(J, p);
		js_setindex(J, -2, i);
	}
}

static void ffi_PDFAnnotation_setVertices(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_point p;
	int i, n;

	n = js_getlength(J, 1);

	fz_try(ctx)
		pdf_clear_annot_vertices(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	for (i = 0; i < n; ++i) {
		js_getindex(J, 1, i);
		p = ffi_topoint(J, -1);
		js_pop(J, 1);

		fz_try(ctx)
			pdf_add_annot_vertex(ctx, annot, p);
		fz_catch(ctx)
			rethrow(J);
	}
}

static void ffi_PDFAnnotation_clearVertices(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");

	fz_try(ctx)
		pdf_clear_annot_vertices(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_addVertex(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_point p = ffi_topoint(J, 1);

	fz_try(ctx)
		pdf_add_annot_vertex(ctx, annot, p);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_hasInkList(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int has;
	fz_try(ctx)
		has = pdf_annot_has_ink_list(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, has);
}

/* Returns an array of strokes, where each stroke is an array of points, where
each point is a two element array consisting of the point's x and y coordinates. */
static void ffi_PDFAnnotation_getInkList(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int i, k, m = 0, n = 0;
	fz_point pt;

	js_newarray(J);

	fz_try(ctx)
		n = pdf_annot_ink_list_count(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	for (i = 0; i < n; ++i) {
		fz_try(ctx)
			m = pdf_annot_ink_list_stroke_count(ctx, annot, i);
		fz_catch(ctx)
			rethrow(J);

		js_newarray(J);
		for (k = 0; k < m; ++k) {
			fz_try(ctx)
				pt = pdf_annot_ink_list_stroke_vertex(ctx, annot, i, k);
			fz_catch(ctx)
				rethrow(J);
			ffi_pushpoint(J, pt);
			js_setindex(J, -2, k);
		}
		js_setindex(J, -2, i);
	}
}

#define MAX_INK_STROKE 256
#define MAX_INK_POINT 16384

/* Takes an argument on the same format as getInkList returns. */
static void ffi_PDFAnnotation_setInkList(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_point *points = NULL;
	int *counts = NULL;
	int n, m, nv, k, i, v;

	fz_var(counts);
	fz_var(points);

	n = js_getlength(J, 1);
	if (n > MAX_INK_STROKE)
		js_rangeerror(J, "too many strokes in ink annotation");
	nv = 0;
	for (i = 0; i < n; ++i) {
		js_getindex(J, 1, i);
		m = js_getlength(J, -1);
		if (m > MAX_INK_POINT)
			js_rangeerror(J, "too many points in ink annotation stroke");
		nv += m;
		if (nv > MAX_INK_POINT)
			js_rangeerror(J, "too many points in ink annotation");
		js_pop(J, 1);
	}

	fz_try(ctx) {
		counts = fz_malloc(ctx, n * sizeof(int));
		points = fz_malloc(ctx, nv * sizeof(fz_point));
	} fz_catch(ctx) {
		fz_free(ctx, counts);
		fz_free(ctx, points);
		rethrow(J);
	}

	if (js_try(J)) {
		fz_free(ctx, counts);
		fz_free(ctx, points);
		js_throw(J);
	}
	for (i = v = 0; i < n; ++i) {
		js_getindex(J, 1, i);
		counts[i] = js_getlength(J, -1);
		for (k = 0; k < counts[i]; ++k) {
			js_getindex(J, -1, k);
			points[v] = ffi_topoint(J, -1);
			js_pop(J, 1);
			++v;
		}
		js_pop(J, 1);
	}
	js_endtry(J);

	fz_try(ctx)
		pdf_set_annot_ink_list(ctx, annot, n, counts, points);
	fz_always(ctx) {
		fz_free(ctx, counts);
		fz_free(ctx, points);
	}
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_clearInkList(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_try(ctx)
		pdf_clear_annot_ink_list(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
}
/* Takes a stroke argument being an array of points, where each
point is a two element array of the point's x and y coordinates. */
static void ffi_PDFAnnotation_addInkList(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int i, n = js_getlength(J, 1);
	fz_point pt;

	fz_try(ctx)
		pdf_add_annot_ink_list_stroke(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	for (i = 0; i < n; ++i) {
		js_getindex(J, 1, i);
		pt = ffi_topoint(J, -1);
		fz_try(ctx)
			pdf_add_annot_ink_list_stroke_vertex(ctx, annot, pt);
		fz_catch(ctx)
			rethrow(J);
		js_pop(J, 1);
	}
}

static void ffi_PDFAnnotation_addInkListStroke(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_try(ctx)
		pdf_add_annot_ink_list_stroke(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
}

/* Takes a point argument which is a two element array
consisting of the point's x and y coordinates. */
static void ffi_PDFAnnotation_addInkListStrokeVertex(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_point pt = ffi_topoint(J, 1);
	fz_try(ctx)
		pdf_add_annot_ink_list_stroke_vertex(ctx, annot, pt);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_hasAuthor(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int has;
	fz_try(ctx)
		has = pdf_annot_has_author(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, has);
}

static void ffi_PDFAnnotation_getAuthor(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	const char *author = NULL;

	fz_try(ctx)
		author = pdf_annot_author(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	js_pushstring(J, author);
}

static void ffi_PDFAnnotation_setAuthor(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	const char *author = js_tostring(J, 1);

	fz_try(ctx)
		pdf_set_annot_author(ctx, annot, author);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getCreationDate(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	double time;

	fz_try(ctx)
		time = pdf_annot_creation_date(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	js_getglobal(J, "Date");
	js_pushnumber(J, time * 1000);
	js_construct(J, 1);
}

static void ffi_PDFAnnotation_setCreationDate(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	double time = js_tonumber(J, 1);

	fz_try(ctx)
		pdf_set_annot_creation_date(ctx, annot, time / 1000);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getModificationDate(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	double time;

	fz_try(ctx)
		time = pdf_annot_modification_date(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	js_getglobal(J, "Date");
	js_pushnumber(J, time * 1000);
	js_construct(J, 1);
}

static void ffi_PDFAnnotation_setModificationDate(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	double time = js_tonumber(J, 1);

	fz_try(ctx)
		pdf_set_annot_modification_date(ctx, annot, time / 1000);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_hasLineEndingStyles(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int has;
	fz_try(ctx)
		has = pdf_annot_has_line_ending_styles(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, has);
}

static void ffi_PDFAnnotation_getLineEndingStyles(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	enum pdf_line_ending start, end;

	js_newarray(J);

	fz_try(ctx)
		pdf_annot_line_ending_styles(ctx, annot, &start, &end);
	fz_catch(ctx)
		rethrow(J);

	js_newobject(J);
	js_pushliteral(J, string_from_line_ending(start));
	js_setproperty(J, -2, "start");
	js_pushliteral(J, string_from_line_ending(end));
	js_setproperty(J, -2, "end");
}

static void ffi_PDFAnnotation_setLineEndingStyles(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	enum pdf_line_ending start = line_ending_from_string(js_tostring(J, 1));
	enum pdf_line_ending end = line_ending_from_string(js_tostring(J, 2));

	fz_try(ctx)
		pdf_set_annot_line_ending_styles(ctx, annot, start, end);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_hasIcon(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int has;
	fz_try(ctx)
		has = pdf_annot_has_icon_name(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, has);
}

static void ffi_PDFAnnotation_getIcon(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	const char *name;
	fz_try(ctx)
		name = pdf_annot_icon_name(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushstring(J, name);
}

static void ffi_PDFAnnotation_setIcon(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	const char *name = js_tostring(J, 1);
	fz_try(ctx)
		pdf_set_annot_icon_name(ctx, annot, name);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getQuadding(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int quadding;
	fz_try(ctx)
		quadding = pdf_annot_quadding(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, quadding);
}

static void ffi_PDFAnnotation_setQuadding(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int quadding = js_tonumber(J, 1);
	fz_try(ctx)
		pdf_set_annot_quadding(ctx, annot, quadding);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getLanguage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	char lang[8];
	fz_try(ctx)
		fz_string_from_text_language(lang, pdf_annot_language(ctx, annot));
	fz_catch(ctx)
		rethrow(J);
	js_pushstring(J, lang);
}

static void ffi_PDFAnnotation_setLanguage(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	const char *lang = js_tostring(J, 1);
	fz_try(ctx)
		pdf_set_annot_language(ctx, annot, fz_text_language_from_string(lang));
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_hasLine(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int has;
	fz_try(ctx)
		has = pdf_annot_has_line(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, has);
}

/* Returns an array of two point denoting the end points of the
line annotation. Each point is a two element array consisting
of the point's x and y coordinates. */
static void ffi_PDFAnnotation_getLine(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_point a, b;
	fz_try(ctx)
		pdf_annot_line(ctx, annot, &a, &b);
	fz_catch(ctx)
		rethrow(J);
	js_newarray(J);
	ffi_pushpoint(J, a);
	js_setindex(J, -2, 0);
	ffi_pushpoint(J, b);
	js_setindex(J, -2, 1);
}

/* Takes two point arguments denoting the end points of the
line annotation. Each point is a two element array consisting
of the point's x and y coordinates. */
static void ffi_PDFAnnotation_setLine(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	fz_point a = ffi_topoint(J, 1);
	fz_point b = ffi_topoint(J, 2);
	fz_try(ctx)
		pdf_set_annot_line(ctx, annot, a, b);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getDefaultAppearance(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	const char *font = NULL;
	float size = 0.0f;
	float color[4] = { 0.0f };
	int n = 0;
	fz_try(ctx)
		pdf_annot_default_appearance(ctx, annot, &font, &size, &n, color);
	fz_catch(ctx)
		rethrow(J);
	js_newobject(J);
	js_pushstring(J, font);
	js_setproperty(J, -2, "font");
	js_pushnumber(J, size);
	js_setproperty(J, -2, "size");
	if (n > 0)
		ffi_pusharray(J, color, n);
	else
		js_pushundefined(J);
	js_setproperty(J, -2, "color");
}

static void ffi_PDFAnnotation_setDefaultAppearance(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	const char *font = js_tostring(J, 1);
	float size = js_tonumber(J, 2);
	int i, n = js_getlength(J, 3);
	float color[4] = { 0.0f };
	for (i = 0; i < n && i < (int) nelem(color); ++i) {
		js_getindex(J, 3, i);
		color[i] = js_tonumber(J, -1);
		js_pop(J, 1);
	}
	fz_try(ctx)
		pdf_set_annot_default_appearance(ctx, annot, font, size, n, color);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_setAppearance(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	const char *appearance = js_iscoercible(J, 1) ? js_tostring(J, 1) : NULL;
	const char *state = js_iscoercible(J, 2) ? js_tostring(J, 2) : NULL;
	fz_matrix ctm = ffi_tomatrix(J, 3);

	if (js_isuserdata(J, 4, "fz_display_list"))
	{
		fz_display_list *list = js_touserdata(J, 4, "fz_display_list");
		fz_try(ctx)
			pdf_set_annot_appearance_from_display_list(ctx, annot, appearance, state, ctm, list);
		fz_catch(ctx)
			rethrow(J);
	}
	else if (js_isarray(J, 4))
	{
		const char *contents;
		pdf_document *pdf;
		fz_buffer *buf;
		pdf_obj *res;
		fz_rect bbox;

		fz_try(ctx)
			pdf = pdf_get_bound_document(ctx, pdf_annot_obj(ctx, annot));
		fz_catch(ctx)
			rethrow(J);

		bbox = ffi_torect(J, 4);
		res = ffi_toobj(J, pdf, 5);
		contents = js_tostring(J, 6);

		fz_var(buf);

		fz_try(ctx)
		{
			buf = fz_new_buffer_from_copied_data(ctx, (unsigned char *) contents, strlen(contents));
			pdf_set_annot_appearance(ctx, annot, appearance, state, ctm, bbox, res, buf);
		}
		fz_always(ctx)
		{
			fz_drop_buffer(ctx, buf);
			pdf_drop_obj(ctx, res);
		}
		fz_catch(ctx)
			rethrow(J);
	}
	else
		js_throw(J);
}

static void ffi_PDFAnnotation_getFilespec(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	pdf_obj *fs = NULL;

	fz_try(ctx)
		fs = pdf_annot_filespec(ctx, annot);
	fz_catch(ctx)
		rethrow(J);

	ffi_pushobj(J, fs);
}

static void ffi_PDFAnnotation_setFilespec(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	pdf_page *page = pdf_annot_page(ctx, annot);
	pdf_document *pdf = page->doc;
	pdf_obj *fs = ffi_toobj(J, pdf, 1);

	fz_try(ctx)
		pdf_set_annot_filespec(ctx, annot, fs);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_update(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int changed = 0;
	fz_try(ctx)
		changed = pdf_update_annot(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, changed);
}

static void ffi_PDFAnnotation_process(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	pdf_processor *proc = new_js_processor(ctx, J);
	fz_try(ctx)
	{
		pdf_process_annot(ctx, proc, annot, NULL);
		pdf_close_processor(ctx, proc);
	}
	fz_always(ctx)
		pdf_drop_processor(ctx, proc);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_getHot(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int hot;
	fz_try(ctx)
		hot = pdf_annot_hot(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, hot);
}

static void ffi_PDFAnnotation_setHot(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int hot = js_tonumber(J, 1);
	fz_try(ctx)
		pdf_set_annot_hot(ctx, annot, hot);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFAnnotation_hasOpen(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int has;
	fz_try(ctx)
		has = pdf_annot_has_open(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, has);
}

static void ffi_PDFAnnotation_isOpen(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int isopen;
	fz_try(ctx)
		isopen = pdf_annot_is_open(ctx, annot);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, isopen);
}

static void ffi_PDFAnnotation_setIsOpen(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *annot = js_touserdata(J, 0, "pdf_annot");
	int isopen = js_tonumber(J, 1);
	fz_try(ctx)
		pdf_set_annot_is_open(ctx, annot, isopen);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_getFieldType(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	const char *type;
	fz_try(ctx)
		type = pdf_field_type_string(ctx, pdf_annot_obj(ctx, widget));
	fz_catch(ctx)
		rethrow(J);

	js_pushstring(J, type);
}

static void ffi_PDFWidget_getFieldFlags(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	int flags;
	fz_try(ctx)
		flags = pdf_field_flags(ctx, pdf_annot_obj(ctx, widget));
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, flags);
}

static void ffi_PDFWidget_getRect(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	fz_rect rect;
	fz_try(ctx)
		rect = pdf_annot_rect(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushrect(J, rect);
}

static void ffi_PDFWidget_setRect(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	fz_rect rect = ffi_torect(J, 1);
	fz_try(ctx)
		pdf_set_annot_rect(ctx, widget, rect);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_getValue(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	const char *value;
	fz_try(ctx)
		value = pdf_annot_field_value(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
	js_pushstring(J, value);
}

static void ffi_PDFWidget_setTextValue(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	const char *value = js_tostring(J, 1);
	fz_try(ctx)
		pdf_set_text_field_value(ctx, widget, value);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_setChoiceValue(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	const char *value = js_tostring(J, 1);
	fz_try(ctx)
		pdf_set_choice_field_value(ctx, widget, value);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_toggle(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	int changed = 0;
	fz_try(ctx)
		changed = pdf_toggle_widget(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, changed);
}

static void ffi_PDFWidget_getMaxLen(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	int maxLen = 0;
	fz_try(ctx)
		maxLen = pdf_text_widget_max_len(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, maxLen);
}

static void ffi_PDFWidget_getOptions(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	int export = js_toboolean(J, 1);
	const char *opt;
	int i, n;
	fz_try(ctx)
		n = pdf_choice_field_option_count(ctx, pdf_annot_obj(ctx, widget));
	fz_catch(ctx)
		rethrow(J);
	js_newarray(J);
	for (i = 0; i < n; ++i) {
		fz_try(ctx)
			opt = pdf_choice_field_option(ctx, pdf_annot_obj(ctx, widget), export, i);
		fz_catch(ctx)
			rethrow(J);
		js_pushstring(J, opt);
	}
	js_endtry(J);
}

static void ffi_PDFWidget_update(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	int changed = 0;
	fz_try(ctx)
		changed = pdf_update_widget(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, changed);
}

static void ffi_PDFWidget_eventEnter(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	fz_try(ctx)
		pdf_annot_event_enter(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_eventExit(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	fz_try(ctx)
		pdf_annot_event_exit(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_eventDown(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	fz_try(ctx)
		pdf_annot_event_down(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_eventUp(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	fz_try(ctx)
		pdf_annot_event_up(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_eventFocus(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	fz_try(ctx)
		pdf_annot_event_focus(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_eventBlur(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	fz_try(ctx)
		pdf_annot_event_blur(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_validateSignature(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	int val = 0;
	fz_try(ctx)
		val = pdf_validate_signature(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
	js_pushnumber(J, val);
}

static void ffi_PDFWidget_checkCertificate(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	pdf_pkcs7_verifier *verifier = NULL;
	int val = 0;
	fz_var(verifier);
	fz_try(ctx)
	{
		verifier = pkcs7_openssl_new_verifier(ctx);
		val = pdf_check_widget_certificate(ctx, verifier, widget);
	}
	fz_always(ctx)
		pdf_drop_verifier(ctx, verifier);
	fz_catch(ctx)
		rethrow(J);
	js_pushstring(J, pdf_signature_error_description(val));
}

static void ffi_PDFWidget_checkDigest(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	pdf_pkcs7_verifier *verifier = NULL;
	pdf_signature_error val = 0;
	fz_var(verifier);
	fz_try(ctx)
	{
		verifier = pkcs7_openssl_new_verifier(ctx);
		val = pdf_check_widget_digest(ctx, verifier, widget);
	}
	fz_always(ctx)
		pdf_drop_verifier(ctx, verifier);
	fz_catch(ctx)
		rethrow(J);
	js_pushstring(J, pdf_signature_error_description(val));
}

static void ffi_PDFWidget_getSignatory(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	pdf_pkcs7_verifier *verifier = NULL;
	pdf_pkcs7_distinguished_name *dn = NULL;
	char buf[500];
	fz_var(verifier);
	fz_var(dn);
	fz_try(ctx)
	{
		verifier = pkcs7_openssl_new_verifier(ctx);
		dn = pdf_signature_get_widget_signatory(ctx, verifier, widget);
		if (dn)
		{
			char *s = pdf_signature_format_distinguished_name(ctx, dn);
			fz_strlcpy(buf, s, sizeof buf);
			fz_free(ctx, s);
		}
		else
		{
			fz_strlcpy(buf, "Signature information missing.", sizeof buf);
		}
	}
	fz_always(ctx)
	{
		pdf_signature_drop_distinguished_name(ctx, dn);
		pdf_drop_verifier(ctx, verifier);
	}
	fz_catch(ctx)
		rethrow(J);
	js_pushstring(J, buf);
}

static void ffi_PDFWidget_isSigned(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	int val = 0;
	fz_try(ctx)
		val = pdf_widget_is_signed(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, val);
}

static void ffi_PDFWidget_isReadOnly(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	int val = 0;
	fz_try(ctx)
		val = pdf_widget_is_readonly(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
	js_pushboolean(J, val);
}

static int check_option(js_State *J, int idx, const char *name) {
	int result = 0;
	if (js_hasproperty(J, idx, name)) {
		if (js_toboolean(J, -1))
			result = 1;
		js_pop(J, 1);
	}
	return result;
}

static void ffi_PDFWidget_sign(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	pdf_pkcs7_signer *signer = js_touserdata(J, 1, "pdf_pkcs7_signer");
	int flags = 0;
	fz_image *graphic = js_iscoercible(J, 3) ? js_touserdata(J, 3, "fz_image") : NULL;
	const char *reason = js_iscoercible(J, 4) ? js_tostring(J, 4) : NULL;
	const char *location = js_iscoercible(J, 5) ? js_tostring(J, 5) : NULL;

	if (js_isobject(J, 2)) {
		if (check_option(J, 2, "showLabels"))
			flags |= PDF_SIGNATURE_SHOW_LABELS;
		if (check_option(J, 2, "showDN"))
			flags |= PDF_SIGNATURE_SHOW_DN;
		if (check_option(J, 2, "showDate"))
			flags |= PDF_SIGNATURE_SHOW_DATE;
		if (check_option(J, 2, "showTextName"))
			flags |= PDF_SIGNATURE_SHOW_TEXT_NAME;
		if (check_option(J, 2, "showGraphicName"))
			flags |= PDF_SIGNATURE_SHOW_GRAPHIC_NAME;
		if (check_option(J, 2, "showLogo"))
			flags |= PDF_SIGNATURE_SHOW_LOGO;
	} else {
		flags = PDF_SIGNATURE_DEFAULT_APPEARANCE;
	}

	fz_try(ctx)
		pdf_sign_signature(ctx, widget, signer,
			flags,
			graphic,
			reason,
			location);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_previewSignature(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	pdf_pkcs7_signer *signer = NULL;
	int flags = 0;
	fz_image *graphic = js_iscoercible(J, 3) ? js_touserdata(J, 3, "fz_image") : NULL;
	const char *reason = js_iscoercible(J, 4) ? js_tostring(J, 4) : NULL;
	const char *location = js_iscoercible(J, 5) ? js_tostring(J, 5) : NULL;
	fz_pixmap *pixmap;

	if (js_isuserdata(J, 1, "pdf_pkcs7_signer"))
		signer = js_touserdata(J, 1, "pdf_pkcs7_signer");

	if (js_isobject(J, 2)) {
		if (check_option(J, 2, "showLabels"))
			flags |= PDF_SIGNATURE_SHOW_LABELS;
		if (check_option(J, 2, "showDN"))
			flags |= PDF_SIGNATURE_SHOW_DN;
		if (check_option(J, 2, "showDate"))
			flags |= PDF_SIGNATURE_SHOW_DATE;
		if (check_option(J, 2, "showTextName"))
			flags |= PDF_SIGNATURE_SHOW_TEXT_NAME;
		if (check_option(J, 2, "showGraphicName"))
			flags |= PDF_SIGNATURE_SHOW_GRAPHIC_NAME;
		if (check_option(J, 2, "showLogo"))
			flags |= PDF_SIGNATURE_SHOW_LOGO;
	} else {
		flags = PDF_SIGNATURE_DEFAULT_APPEARANCE;
	}

	fz_try(ctx) {
		fz_rect rect = pdf_annot_rect(ctx, widget);
		fz_text_language lang = pdf_annot_language(ctx, widget);
		pixmap = pdf_preview_signature_as_pixmap(ctx,
			rect.x1-rect.x0, rect.y1-rect.y0, lang,
			signer,
			flags,
			graphic,
			reason,
			location);
	}
	fz_catch(ctx)
		rethrow(J);

	js_getregistry(J, "fz_pixmap");
	js_newuserdata(J, "fz_pixmap", pixmap, ffi_gc_fz_pixmap);
}

static void ffi_PDFWidget_getEditingState(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	int state = 0;

	fz_try(ctx)
		state = pdf_get_widget_editing_state(ctx, widget);
	fz_catch(ctx)
		rethrow(J);

	js_pushboolean(J, state);
}

static void ffi_PDFWidget_setEditingState(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	int state = js_toboolean(J, 1);

	fz_try(ctx)
		pdf_set_widget_editing_state(ctx, widget, state);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_clearSignature(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");

	fz_try(ctx)
		pdf_clear_signature(ctx, widget);
	fz_catch(ctx)
		rethrow(J);
}

static void ffi_PDFWidget_getLabel(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	const char *label = NULL;

	fz_try(ctx)
		label = pdf_annot_field_label(ctx, widget);
	fz_catch(ctx)
		rethrow(J);

	js_pushstring(J, label);
}

static void ffi_PDFWidget_layoutTextWidget(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_annot *widget = js_touserdata(J, 0, "pdf_widget");
	fz_layout_block *layout = NULL;
	fz_layout_line *line = NULL;
	fz_layout_char *chr = NULL;
	fz_rect bounds;
	fz_matrix mat;
	const char *s;
	int i, k;

	fz_try(ctx)
	{
		bounds = pdf_bound_widget(ctx, widget);
		layout = pdf_layout_text_widget(ctx, widget);
		mat = fz_concat(layout->inv_matrix, fz_translate(-bounds.x0, -bounds.y0));
	}
	fz_catch(ctx)
		rethrow(J);

	if (js_try(J)) {
		fz_drop_layout(ctx, layout);
		js_throw(J);
	}

	js_newobject(J);
	ffi_pushmatrix(J, layout->matrix);
	js_setproperty(J, -2, "matrix");
	ffi_pushmatrix(J, layout->inv_matrix);
	js_setproperty(J, -2, "invMatrix");

	s = layout->head->p;

	js_newarray(J);
	for (line = layout->head, i = 0; line; line = line->next, i++)
	{
		float y = line->y - line->font_size * 0.2f;
		float b = line->y + line->font_size;
		fz_rect lrect = fz_make_rect(line->x, y, line->x, b);
		lrect = fz_transform_rect(lrect, mat);

		js_newobject(J);
		js_pushnumber(J, line->x);
		js_setproperty(J, -2, "x");
		js_pushnumber(J, line->y);
		js_setproperty(J, -2, "y");
		js_pushnumber(J, line->font_size);
		js_setproperty(J, -2, "fontSize");
		js_pushnumber(J, fz_runeidx(s, line->p));
		js_setproperty(J, -2, "index");

		js_newarray(J);
		for (chr = line->text, k = 0; chr; chr = chr->next, k++)
		{
			fz_rect crect = fz_make_rect(chr->x, y, chr->x + chr->advance, b);
			crect = fz_transform_rect(crect, mat);
			lrect = fz_union_rect(lrect, crect);

			js_newobject(J);
			js_pushnumber(J, chr->x);
			js_setproperty(J, -2, "x");
			js_pushnumber(J, chr->advance);
			js_setproperty(J, -2, "advance");
			js_pushnumber(J, fz_runeidx(s, chr->p));
			js_setproperty(J, -2, "index");
			ffi_pushrect(J, crect);
			js_setproperty(J, -2, "rect");
			js_setindex(J, -2, k);
		}
		js_setproperty(J, -2, "chars");

		ffi_pushrect(J, lrect);
		js_setproperty(J, -2, "rect");

		js_setindex(J, -2, i);
	}
	js_setproperty(J, -2, "lines");

	js_endtry(J);
	fz_drop_layout(ctx, layout);
}

static void ffi_new_PDFPKCS7Signer(js_State *J)
{
	fz_context *ctx = js_getcontext(J);
	pdf_pkcs7_signer *signer = NULL;
	const char *filename = js_tostring(J, 1);
	const char *password = js_tostring(J, 2);
	fz_try(ctx)
		signer = pkcs7_openssl_read_pfx(ctx, filename, password);
	fz_catch(ctx)
		rethrow(J);
	ffi_pushsigner(J, signer);
}

#endif /* FZ_ENABLE_PDF */

int murun_main(int argc, char **argv)
{
	fz_context *ctx;
	js_State *J;
	int i;

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	fz_register_document_handlers(ctx);

	J = js_newstate(alloc, ctx, JS_STRICT);
	js_setcontext(J, ctx);

	/* standard command line javascript functions */

	js_newcfunction(J, jsB_gc, "gc", 0);
	js_setglobal(J, "gc");

	js_newcfunction(J, jsB_load, "load", 1);
	js_setglobal(J, "load");

	js_newcfunction(J, jsB_print, "print", 1);
	js_setglobal(J, "print");

	js_newcfunction(J, jsB_write, "write", 0);
	js_setglobal(J, "write");

	js_newcfunction(J, jsB_read, "read", 1);
	js_setglobal(J, "read");

	js_newcfunction(J, jsB_readline, "readline", 0);
	js_setglobal(J, "readline");

	js_newcfunction(J, jsB_repr, "repr", 1);
	js_setglobal(J, "repr");

	js_newcfunction(J, jsB_quit, "quit", 1);
	js_setglobal(J, "quit");

	js_dostring(J, require_js);
	js_dostring(J, stacktrace_js);

	/* mupdf module */

	/* Create superclass for all userdata objects */
	js_dostring(J, "function Userdata() { throw new Error('Userdata is not callable'); }");
	js_getglobal(J, "Userdata");
	js_getproperty(J, -1, "prototype");
	js_setregistry(J, "Userdata");
	js_pop(J, 1);

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Buffer.writeByte", ffi_Buffer_writeByte, 1);
		jsB_propfun(J, "Buffer.writeRune", ffi_Buffer_writeRune, 1);
		jsB_propfun(J, "Buffer.writeLine", ffi_Buffer_writeLine, 1);
		jsB_propfun(J, "Buffer.writeBuffer", ffi_Buffer_writeBuffer, 1);
		jsB_propfun(J, "Buffer.write", ffi_Buffer_write, 1);
		jsB_propfun(J, "Buffer.save", ffi_Buffer_save, 1);
	}
	js_setregistry(J, "fz_buffer");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Document.isPDF", ffi_Document_isPDF, 0);
		jsB_propfun(J, "Document.needsPassword", ffi_Document_needsPassword, 0);
		jsB_propfun(J, "Document.authenticatePassword", ffi_Document_authenticatePassword, 1);
		jsB_propfun(J, "Document.hasPermission", ffi_Document_hasPermission, 1);
		jsB_propfun(J, "Document.getMetaData", ffi_Document_getMetaData, 1);
		jsB_propfun(J, "Document.setMetaData", ffi_Document_setMetaData, 2);
		jsB_propfun(J, "Document.resolveLink", ffi_Document_resolveLink, 1);
		jsB_propfun(J, "Document.formatLinkURI", ffi_Document_formatLinkURI, 1);
		jsB_propfun(J, "Document.isReflowable", ffi_Document_isReflowable, 0);
		jsB_propfun(J, "Document.layout", ffi_Document_layout, 3);
		jsB_propfun(J, "Document.countPages", ffi_Document_countPages, 0);
		jsB_propfun(J, "Document.loadPage", ffi_Document_loadPage, 1);
		jsB_propfun(J, "Document.loadOutline", ffi_Document_loadOutline, 0);
		jsB_propfun(J, "Document.outlineIterator", ffi_Document_outlineIterator, 0);
	}
	js_setregistry(J, "fz_document");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Story.place", ffi_Story_place, 1);
		jsB_propfun(J, "Story.draw", ffi_Story_draw, 2);
		jsB_propfun(J, "Story.document", ffi_Story_document, 0);
	}
	js_setregistry(J, "fz_story");

	js_getregistry(J, "DOM");
	js_newobjectx(J);
	{
		jsB_propfun(J, "DOM.body", ffi_DOM_body, 0);
		jsB_propfun(J, "DOM.documentElement", ffi_DOM_document_element, 0);
		jsB_propfun(J, "DOM.createElement", ffi_DOM_create_element, 1);
		jsB_propfun(J, "DOM.createTextNode", ffi_DOM_create_text_node, 1);
		jsB_propfun(J, "DOM.find", ffi_DOM_find, 3);
		jsB_propfun(J, "DOM.findNext", ffi_DOM_find_next, 3);
		jsB_propfun(J, "DOM.appendChild", ffi_DOM_append_child, 1);
		jsB_propfun(J, "DOM.insertBefore", ffi_DOM_insert_before, 1);
		jsB_propfun(J, "DOM.insertAfter", ffi_DOM_insert_after, 1);
		jsB_propfun(J, "DOM.remove", ffi_DOM_remove, 0);
		jsB_propfun(J, "DOM.clone", ffi_DOM_clone, 0);
		jsB_propfun(J, "DOM.first_child", ffi_DOM_first_child, 0);
		jsB_propfun(J, "DOM.parent", ffi_DOM_parent, 0);
		jsB_propfun(J, "DOM.next", ffi_DOM_next, 0);
		jsB_propfun(J, "DOM.previous", ffi_DOM_previous, 0);
		jsB_propfun(J, "DOM.addAttribute", ffi_DOM_add_attribute, 2);
		jsB_propfun(J, "DOM.removeAttribute", ffi_DOM_remove_attribute, 1);
		jsB_propfun(J, "DOM.attribute", ffi_DOM_attribute, 1);
		jsB_propfun(J, "DOM.getAttributes", ffi_DOM_get_attributes, 0);
	}
	js_setregistry(J, "fz_xml");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "OutlineIterator.item", ffi_OutlineIterator_item, 0);
		jsB_propfun(J, "OutlineIterator.next", ffi_OutlineIterator_next, 0);
		jsB_propfun(J, "OutlineIterator.prev", ffi_OutlineIterator_prev, 0);
		jsB_propfun(J, "OutlineIterator.up", ffi_OutlineIterator_up, 0);
		jsB_propfun(J, "OutlineIterator.down", ffi_OutlineIterator_down, 0);
		jsB_propfun(J, "OutlineIterator.insert", ffi_OutlineIterator_insert, 1);
		jsB_propfun(J, "OutlineIterator.delete", ffi_OutlineIterator_delete, 0);
		jsB_propfun(J, "OutlineIterator.update", ffi_OutlineIterator_update, 1);
	}
	js_setregistry(J, "fz_outline_iterator");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Page.isPDF", ffi_Page_isPDF, 0);
		jsB_propfun(J, "Page.bound", ffi_Page_bound, 0);
		jsB_propfun(J, "Page.run", ffi_Page_run, 3);
		jsB_propfun(J, "Page.toPixmap", ffi_Page_toPixmap, 4);
		jsB_propfun(J, "Page.toDisplayList", ffi_Page_toDisplayList, 1);
		jsB_propfun(J, "Page.toStructuredText", ffi_Page_toStructuredText, 1);
		jsB_propfun(J, "Page.search", ffi_Page_search, 0);
		jsB_propfun(J, "Page.getLinks", ffi_Page_getLinks, 0);
		jsB_propfun(J, "Page.createLink", ffi_Page_createLink, 2);
		jsB_propfun(J, "Page.deleteLink", ffi_Page_deleteLink, 1);
	}
	js_setregistry(J, "fz_page");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propacc(J, "Link.bounds", ffi_Link_get_bounds, ffi_Link_set_bounds);
		jsB_propacc(J, "Link.uri", ffi_Link_get_uri, ffi_Link_set_uri);
	}
	js_setregistry(J, "fz_link");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Device.close", ffi_Device_close, 0);

		jsB_propfun(J, "Device.fillPath", ffi_Device_fillPath, 7);
		jsB_propfun(J, "Device.strokePath", ffi_Device_strokePath, 7);
		jsB_propfun(J, "Device.clipPath", ffi_Device_clipPath, 3);
		jsB_propfun(J, "Device.clipStrokePath", ffi_Device_clipStrokePath, 3);

		jsB_propfun(J, "Device.fillText", ffi_Device_fillText, 6);
		jsB_propfun(J, "Device.strokeText", ffi_Device_strokeText, 7);
		jsB_propfun(J, "Device.clipText", ffi_Device_clipText, 2);
		jsB_propfun(J, "Device.clipStrokeText", ffi_Device_clipStrokeText, 3);
		jsB_propfun(J, "Device.ignoreText", ffi_Device_ignoreText, 2);

		jsB_propfun(J, "Device.fillShade", ffi_Device_fillShade, 4);
		jsB_propfun(J, "Device.fillImage", ffi_Device_fillImage, 4);
		jsB_propfun(J, "Device.fillImageMask", ffi_Device_fillImageMask, 6);
		jsB_propfun(J, "Device.clipImageMask", ffi_Device_clipImageMask, 2);

		jsB_propfun(J, "Device.popClip", ffi_Device_popClip, 0);

		jsB_propfun(J, "Device.beginMask", ffi_Device_beginMask, 6);
		jsB_propfun(J, "Device.endMask", ffi_Device_endMask, 0);
		jsB_propfun(J, "Device.beginGroup", ffi_Device_beginGroup, 5);
		jsB_propfun(J, "Device.endGroup", ffi_Device_endGroup, 0);
		jsB_propfun(J, "Device.beginTile", ffi_Device_beginTile, 6);
		jsB_propfun(J, "Device.endTile", ffi_Device_endTile, 0);

		jsB_propfun(J, "Device.beginLayer", ffi_Device_beginLayer, 1);
		jsB_propfun(J, "Device.endLayer", ffi_Device_endLayer, 0);
	}
	js_setregistry(J, "fz_device");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "ColorSpace.getNumberOfComponents", ffi_ColorSpace_getNumberOfComponents, 0);
		jsB_propfun(J, "ColorSpace.toString", ffi_ColorSpace_toString, 0);
	}
	js_setregistry(J, "fz_colorspace");
	{
		js_getregistry(J, "fz_colorspace");
		js_newuserdata(J, "fz_colorspace", fz_keep_colorspace(ctx, fz_device_gray(ctx)), ffi_gc_fz_colorspace);
		js_setregistry(J, "DeviceGray");

		js_getregistry(J, "fz_colorspace");
		js_newuserdata(J, "fz_colorspace", fz_keep_colorspace(ctx, fz_device_rgb(ctx)), ffi_gc_fz_colorspace);
		js_setregistry(J, "DeviceRGB");

		js_getregistry(J, "fz_colorspace");
		js_newuserdata(J, "fz_colorspace", fz_keep_colorspace(ctx, fz_device_bgr(ctx)), ffi_gc_fz_colorspace);
		js_setregistry(J, "DeviceBGR");

		js_getregistry(J, "fz_colorspace");
		js_newuserdata(J, "fz_colorspace", fz_keep_colorspace(ctx, fz_device_cmyk(ctx)), ffi_gc_fz_colorspace);
		js_setregistry(J, "DeviceCMYK");
	}

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Shade.bound", ffi_Shade_bound, 1);
	}
	js_setregistry(J, "fz_shade");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Image.getWidth", ffi_Image_getWidth, 0);
		jsB_propfun(J, "Image.getHeight", ffi_Image_getHeight, 0);
		jsB_propfun(J, "Image.getColorSpace", ffi_Image_getColorSpace, 0);
		jsB_propfun(J, "Image.getXResolution", ffi_Image_getXResolution, 0);
		jsB_propfun(J, "Image.getYResolution", ffi_Image_getYResolution, 0);
		jsB_propfun(J, "Image.getNumberOfComponents", ffi_Image_getNumberOfComponents, 0);
		jsB_propfun(J, "Image.getBitsPerComponent", ffi_Image_getBitsPerComponent, 0);
		jsB_propfun(J, "Image.getInterpolate", ffi_Image_getInterpolate, 0);
		jsB_propfun(J, "Image.getImageMask", ffi_Image_getImageMask, 0);
		jsB_propfun(J, "Image.getMask", ffi_Image_getMask, 0);
		jsB_propfun(J, "Image.toPixmap", ffi_Image_toPixmap, 2);
	}
	js_setregistry(J, "fz_image");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Font.getName", ffi_Font_getName, 0);
		jsB_propfun(J, "Font.encodeCharacter", ffi_Font_encodeCharacter, 1);
		jsB_propfun(J, "Font.advanceGlyph", ffi_Font_advanceGlyph, 2);
		jsB_propfun(J, "Font.isMono", ffi_Font_isMono, 0);
		jsB_propfun(J, "Font.isSerif", ffi_Font_isSerif, 0);
		jsB_propfun(J, "Font.isBold", ffi_Font_isBold, 0);
		jsB_propfun(J, "Font.isItalic", ffi_Font_isItalic, 0);
	}
	js_setregistry(J, "fz_font");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Text.walk", ffi_Text_walk, 1);
		jsB_propfun(J, "Text.showGlyph", ffi_Text_showGlyph, 5);
		jsB_propfun(J, "Text.showString", ffi_Text_showString, 4);
	}
	js_setregistry(J, "fz_text");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Path.walk", ffi_Path_walk, 1);
		jsB_propfun(J, "Path.moveTo", ffi_Path_moveTo, 2);
		jsB_propfun(J, "Path.lineTo", ffi_Path_lineTo, 2);
		jsB_propfun(J, "Path.curveTo", ffi_Path_curveTo, 6);
		jsB_propfun(J, "Path.curveToV", ffi_Path_curveToV, 4);
		jsB_propfun(J, "Path.curveToY", ffi_Path_curveToY, 4);
		jsB_propfun(J, "Path.closePath", ffi_Path_closePath, 0);
		jsB_propfun(J, "Path.rect", ffi_Path_rect, 4);
		jsB_propfun(J, "Path.bound", ffi_Path_bound, 2);
		jsB_propfun(J, "Path.transform", ffi_Path_transform, 1);
	}
	js_setregistry(J, "fz_path");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "DisplayList.run", ffi_DisplayList_run, 2);
		jsB_propfun(J, "DisplayList.toPixmap", ffi_DisplayList_toPixmap, 3);
		jsB_propfun(J, "DisplayList.toStructuredText", ffi_DisplayList_toStructuredText, 1);
		jsB_propfun(J, "DisplayList.search", ffi_DisplayList_search, 1);
	}
	js_setregistry(J, "fz_display_list");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "StructuredText.walk", ffi_StructuredText_walk, 1);
		jsB_propfun(J, "StructuredText.search", ffi_StructuredText_search, 1);
		jsB_propfun(J, "StructuredText.highlight", ffi_StructuredText_highlight, 2);
		jsB_propfun(J, "StructuredText.copy", ffi_StructuredText_copy, 2);
	}
	js_setregistry(J, "fz_stext_page");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "Pixmap.bound", ffi_Pixmap_bound, 0);
		jsB_propfun(J, "Pixmap.clear", ffi_Pixmap_clear, 1);

		jsB_propfun(J, "Pixmap.getX", ffi_Pixmap_getX, 0);
		jsB_propfun(J, "Pixmap.getY", ffi_Pixmap_getY, 0);
		jsB_propfun(J, "Pixmap.getWidth", ffi_Pixmap_getWidth, 0);
		jsB_propfun(J, "Pixmap.getHeight", ffi_Pixmap_getHeight, 0);
		jsB_propfun(J, "Pixmap.getNumberOfComponents", ffi_Pixmap_getNumberOfComponents, 0);
		jsB_propfun(J, "Pixmap.getAlpha", ffi_Pixmap_getAlpha, 0);
		jsB_propfun(J, "Pixmap.getStride", ffi_Pixmap_getStride, 0);
		jsB_propfun(J, "Pixmap.getColorSpace", ffi_Pixmap_getColorSpace, 0);
		jsB_propfun(J, "Pixmap.getXResolution", ffi_Pixmap_getXResolution, 0);
		jsB_propfun(J, "Pixmap.getYResolution", ffi_Pixmap_getYResolution, 0);
		jsB_propfun(J, "Pixmap.getSample", ffi_Pixmap_getSample, 3);
		jsB_propfun(J, "Pixmap.setResolution", ffi_Pixmap_setResolution, 2);
		jsB_propfun(J, "Pixmap.warp", ffi_Pixmap_warp, 3);

		// Pixmap.samples()
		// Pixmap.invert
		// Pixmap.tint
		// Pixmap.gamma
		// Pixmap.scale()

		jsB_propfun(J, "Pixmap.saveAsPNG", ffi_Pixmap_saveAsPNG, 1);
		// Pixmap.saveAsPNM, PAM, PWG, PCL

		// Pixmap.halftone() -> Bitmap
		// Pixmap.md5()
	}
	js_setregistry(J, "fz_pixmap");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "DocumentWriter.beginPage", ffi_DocumentWriter_beginPage, 1);
		jsB_propfun(J, "DocumentWriter.endPage", ffi_DocumentWriter_endPage, 0);
		jsB_propfun(J, "DocumentWriter.close", ffi_DocumentWriter_close, 0);
	}
	js_setregistry(J, "fz_document_writer");

#if FZ_ENABLE_PDF
	js_getregistry(J, "fz_document");
	js_newobjectx(J);
	{
		jsB_propfun(J, "PDFDocument.getTrailer", ffi_PDFDocument_getTrailer, 0);
		jsB_propfun(J, "PDFDocument.countObjects", ffi_PDFDocument_countObjects, 0);
		jsB_propfun(J, "PDFDocument.createObject", ffi_PDFDocument_createObject, 0);
		jsB_propfun(J, "PDFDocument.deleteObject", ffi_PDFDocument_deleteObject, 1);
		jsB_propfun(J, "PDFDocument.addObject", ffi_PDFDocument_addObject, 1);
		jsB_propfun(J, "PDFDocument.addStream", ffi_PDFDocument_addStream, 2);
		jsB_propfun(J, "PDFDocument.addRawStream", ffi_PDFDocument_addRawStream, 2);
		jsB_propfun(J, "PDFDocument.addSimpleFont", ffi_PDFDocument_addSimpleFont, 2);
		jsB_propfun(J, "PDFDocument.addCJKFont", ffi_PDFDocument_addCJKFont, 4);
		jsB_propfun(J, "PDFDocument.addFont", ffi_PDFDocument_addFont, 1);
		jsB_propfun(J, "PDFDocument.addImage", ffi_PDFDocument_addImage, 1);
		jsB_propfun(J, "PDFDocument.loadImage", ffi_PDFDocument_loadImage, 1);

		jsB_propfun(J, "PDFDocument.addEmbeddedFile", ffi_PDFDocument_addEmbeddedFile, 6);
		jsB_propfun(J, "PDFDocument.getEmbeddedFileParams", ffi_PDFDocument_getEmbeddedFileParams, 1);
		jsB_propfun(J, "PDFDocument.getEmbeddedFileContents", ffi_PDFDocument_getEmbeddedFileContents, 1);
		jsB_propfun(J, "PDFDocument.verifyEmbeddedFileChecksum", ffi_PDFDocument_verifyEmbeddedFileChecksum, 1);

		jsB_propfun(J, "PDFDocument.addPage", ffi_PDFDocument_addPage, 4);
		jsB_propfun(J, "PDFDocument.insertPage", ffi_PDFDocument_insertPage, 2);
		jsB_propfun(J, "PDFDocument.deletePage", ffi_PDFDocument_deletePage, 1);
		jsB_propfun(J, "PDFDocument.countPages", ffi_PDFDocument_countPages, 0);
		jsB_propfun(J, "PDFDocument.findPage", ffi_PDFDocument_findPage, 1);
		jsB_propfun(J, "PDFDocument.findPageNumber", ffi_PDFDocument_findPageNumber, 1);
		jsB_propfun(J, "PDFDocument.save", ffi_PDFDocument_save, 2);

		jsB_propfun(J, "PDFDocument.newNull", ffi_PDFDocument_newNull, 0);
		jsB_propfun(J, "PDFDocument.newBoolean", ffi_PDFDocument_newBoolean, 1);
		jsB_propfun(J, "PDFDocument.newInteger", ffi_PDFDocument_newInteger, 1);
		jsB_propfun(J, "PDFDocument.newReal", ffi_PDFDocument_newReal, 1);
		jsB_propfun(J, "PDFDocument.newString", ffi_PDFDocument_newString, 1);
		jsB_propfun(J, "PDFDocument.newByteString", ffi_PDFDocument_newByteString, 1);
		jsB_propfun(J, "PDFDocument.newName", ffi_PDFDocument_newName, 1);
		jsB_propfun(J, "PDFDocument.newIndirect", ffi_PDFDocument_newIndirect, 2);
		jsB_propfun(J, "PDFDocument.newArray", ffi_PDFDocument_newArray, 1);
		jsB_propfun(J, "PDFDocument.newDictionary", ffi_PDFDocument_newDictionary, 1);

		jsB_propfun(J, "PDFDocument.newGraftMap", ffi_PDFDocument_newGraftMap, 0);
		jsB_propfun(J, "PDFDocument.graftObject", ffi_PDFDocument_graftObject, 1);
		jsB_propfun(J, "PDFDocument.graftPage", ffi_PDFDocument_graftPage, 3);

		jsB_propfun(J, "PDFDocument.enableJS", ffi_PDFDocument_enableJS, 0);
		jsB_propfun(J, "PDFDocument.countVersions", ffi_PDFDocument_countVersions, 0);
		jsB_propfun(J, "PDFDocument.countUnsavedVersions", ffi_PDFDocument_countUnsavedVersions, 0);
		jsB_propfun(J, "PDFDocument.validateChangeHistory", ffi_PDFDocument_validateChangeHistory, 0);
		jsB_propfun(J, "PDFDocument.wasPureXFA", ffi_PDFDocument_wasPureXFA, 0);
		jsB_propfun(J, "PDFDocument.setJSEventListener", ffi_PDFDocument_setJSEventListener, 1);

		jsB_propfun(J, "PDFDocument.hasUnsavedChanges", ffi_PDFDocument_hasUnsavedChanges, 0);
		jsB_propfun(J, "PDFDocument.wasRepaired", ffi_PDFDocument_wasRepaired, 0);
		jsB_propfun(J, "PDFDocument.canBeSavedIncrementally", ffi_PDFDocument_canBeSavedIncrementally, 0);

		jsB_propfun(J, "PDFDocument.enableJournal", ffi_PDFDocument_enableJournal, 0);
		jsB_propfun(J, "PDFDocument.getJournal", ffi_PDFDocument_getJournal, 0);
		jsB_propfun(J, "PDFDocument.beginOperation", ffi_PDFDocument_beginOperation, 1);
		jsB_propfun(J, "PDFDocument.beginImplicitOperation", ffi_PDFDocument_beginImplicitOperation, 0);
		jsB_propfun(J, "PDFDocument.endOperation", ffi_PDFDocument_endOperation, 0);
		jsB_propfun(J, "PDFDocument.canUndo", ffi_PDFDocument_canUndo, 0);
		jsB_propfun(J, "PDFDocument.canRedo", ffi_PDFDocument_canRedo, 0);
		jsB_propfun(J, "PDFDocument.undo", ffi_PDFDocument_undo, 0);
		jsB_propfun(J, "PDFDocument.redo", ffi_PDFDocument_redo, 0);
	}
	js_setregistry(J, "pdf_document");

	js_getregistry(J, "fz_page");
	js_newobjectx(J);
	{
		jsB_propfun(J, "PDFPage.getWidgets", ffi_PDFPage_getWidgets, 0);
		jsB_propfun(J, "PDFPage.getAnnotations", ffi_PDFPage_getAnnotations, 0);
		jsB_propfun(J, "PDFPage.createAnnotation", ffi_PDFPage_createAnnotation, 1);
		jsB_propfun(J, "PDFPage.deleteAnnotation", ffi_PDFPage_deleteAnnotation, 1);
		jsB_propfun(J, "PDFPage.update", ffi_PDFPage_update, 0);
		jsB_propfun(J, "PDFPage.applyRedactions", ffi_PDFPage_applyRedactions, 2);
		jsB_propfun(J, "PDFPage.process", ffi_PDFPage_process, 1);
		jsB_propfun(J, "PDFPage.toPixmap", ffi_PDFPage_toPixmap, 5);
		jsB_propfun(J, "PDFPage.getTransform", ffi_PDFPage_getTransform, 0);
	}
	js_setregistry(J, "pdf_page");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "PDFAnnotation.bound", ffi_PDFAnnotation_bound, 0);
		jsB_propfun(J, "PDFAnnotation.run", ffi_PDFAnnotation_run, 2);
		jsB_propfun(J, "PDFAnnotation.toPixmap", ffi_PDFAnnotation_toPixmap, 3);
		jsB_propfun(J, "PDFAnnotation.toDisplayList", ffi_PDFAnnotation_toDisplayList, 0);
		jsB_propfun(J, "PDFAnnotation.getObject", ffi_PDFAnnotation_getObject, 0);

		jsB_propfun(J, "PDFAnnotation.getType", ffi_PDFAnnotation_getType, 0);
		jsB_propfun(J, "PDFAnnotation.getFlags", ffi_PDFAnnotation_getFlags, 0);
		jsB_propfun(J, "PDFAnnotation.setFlags", ffi_PDFAnnotation_setFlags, 1);
		jsB_propfun(J, "PDFAnnotation.getContents", ffi_PDFAnnotation_getContents, 0);
		jsB_propfun(J, "PDFAnnotation.setContents", ffi_PDFAnnotation_setContents, 1);
		jsB_propfun(J, "PDFAnnotation.getRect", ffi_PDFAnnotation_getRect, 0);
		jsB_propfun(J, "PDFAnnotation.setRect", ffi_PDFAnnotation_setRect, 1);
		jsB_propfun(J, "PDFAnnotation.getBorder", ffi_PDFAnnotation_getBorder, 0);
		jsB_propfun(J, "PDFAnnotation.setBorder", ffi_PDFAnnotation_setBorder, 1);
		jsB_propfun(J, "PDFAnnotation.getColor", ffi_PDFAnnotation_getColor, 0);
		jsB_propfun(J, "PDFAnnotation.setColor", ffi_PDFAnnotation_setColor, 1);
		jsB_propfun(J, "PDFAnnotation.hasInteriorColor", ffi_PDFAnnotation_hasInteriorColor, 0);
		jsB_propfun(J, "PDFAnnotation.getInteriorColor", ffi_PDFAnnotation_getInteriorColor, 0);
		jsB_propfun(J, "PDFAnnotation.setInteriorColor", ffi_PDFAnnotation_setInteriorColor, 1);
		jsB_propfun(J, "PDFAnnotation.getOpacity", ffi_PDFAnnotation_getOpacity, 0);
		jsB_propfun(J, "PDFAnnotation.setOpacity", ffi_PDFAnnotation_setOpacity, 1);
		jsB_propfun(J, "PDFAnnotation.hasAuthor", ffi_PDFAnnotation_hasAuthor, 0);
		jsB_propfun(J, "PDFAnnotation.getAuthor", ffi_PDFAnnotation_getAuthor, 0);
		jsB_propfun(J, "PDFAnnotation.setAuthor", ffi_PDFAnnotation_setAuthor, 1);
		jsB_propfun(J, "PDFAnnotation.getCreationDate", ffi_PDFAnnotation_getCreationDate, 0);
		jsB_propfun(J, "PDFAnnotation.setCreationDate", ffi_PDFAnnotation_setCreationDate, 1);
		jsB_propfun(J, "PDFAnnotation.getModificationDate", ffi_PDFAnnotation_getModificationDate, 0);
		jsB_propfun(J, "PDFAnnotation.setModificationDate", ffi_PDFAnnotation_setModificationDate, 1);
		jsB_propfun(J, "PDFAnnotation.hasLineEndingStyles", ffi_PDFAnnotation_hasLineEndingStyles, 0);
		jsB_propfun(J, "PDFAnnotation.getLineEndingStyles", ffi_PDFAnnotation_getLineEndingStyles, 0);
		jsB_propfun(J, "PDFAnnotation.setLineEndingStyles", ffi_PDFAnnotation_setLineEndingStyles, 2);
		jsB_propfun(J, "PDFAnnotation.hasIcon", ffi_PDFAnnotation_hasIcon, 0);
		jsB_propfun(J, "PDFAnnotation.getIcon", ffi_PDFAnnotation_getIcon, 0);
		jsB_propfun(J, "PDFAnnotation.setIcon", ffi_PDFAnnotation_setIcon, 1);
		jsB_propfun(J, "PDFAnnotation.getQuadding", ffi_PDFAnnotation_getQuadding, 0);
		jsB_propfun(J, "PDFAnnotation.setQuadding", ffi_PDFAnnotation_setQuadding, 1);
		jsB_propfun(J, "PDFAnnotation.getLanguage", ffi_PDFAnnotation_getLanguage, 0);
		jsB_propfun(J, "PDFAnnotation.setLanguage", ffi_PDFAnnotation_setLanguage, 1);
		jsB_propfun(J, "PDFAnnotation.hasLine", ffi_PDFAnnotation_hasLine, 0);
		jsB_propfun(J, "PDFAnnotation.getLine", ffi_PDFAnnotation_getLine, 0);
		jsB_propfun(J, "PDFAnnotation.setLine", ffi_PDFAnnotation_setLine, 2);
		jsB_propfun(J, "PDFAnnotation.getDefaultAppearance", ffi_PDFAnnotation_getDefaultAppearance, 0);
		jsB_propfun(J, "PDFAnnotation.setDefaultAppearance", ffi_PDFAnnotation_setDefaultAppearance, 3);
		jsB_propfun(J, "PDFAnnotation.setAppearance", ffi_PDFAnnotation_setAppearance, 6);
		jsB_propfun(J, "PDFAnnotation.getFilespec", ffi_PDFAnnotation_getFilespec, 0);
		jsB_propfun(J, "PDFAnnotation.setFilespec", ffi_PDFAnnotation_setFilespec, 1);

		jsB_propfun(J, "PDFAnnotation.hasInkList", ffi_PDFAnnotation_hasInkList, 0);
		jsB_propfun(J, "PDFAnnotation.getInkList", ffi_PDFAnnotation_getInkList, 0);
		jsB_propfun(J, "PDFAnnotation.setInkList", ffi_PDFAnnotation_setInkList, 1);
		jsB_propfun(J, "PDFAnnotation.clearInkList", ffi_PDFAnnotation_clearInkList, 0);
		jsB_propfun(J, "PDFAnnotation.addInkList", ffi_PDFAnnotation_addInkList, 1);
		jsB_propfun(J, "PDFAnnotation.addInkListStroke", ffi_PDFAnnotation_addInkListStroke, 0);
		jsB_propfun(J, "PDFAnnotation.addInkListStrokeVertex", ffi_PDFAnnotation_addInkListStrokeVertex, 1);

		jsB_propfun(J, "PDFAnnotation.hasQuadPoints", ffi_PDFAnnotation_hasQuadPoints, 0);
		jsB_propfun(J, "PDFAnnotation.getQuadPoints", ffi_PDFAnnotation_getQuadPoints, 0);
		jsB_propfun(J, "PDFAnnotation.setQuadPoints", ffi_PDFAnnotation_setQuadPoints, 1);
		jsB_propfun(J, "PDFAnnotation.clearQuadPoints", ffi_PDFAnnotation_clearQuadPoints, 0);
		jsB_propfun(J, "PDFAnnotation.addQuadPoint", ffi_PDFAnnotation_addQuadPoint, 1);

		jsB_propfun(J, "PDFAnnotation.hasVertices", ffi_PDFAnnotation_hasVertices, 0);
		jsB_propfun(J, "PDFAnnotation.getVertices", ffi_PDFAnnotation_getVertices, 0);
		jsB_propfun(J, "PDFAnnotation.setVertices", ffi_PDFAnnotation_setVertices, 1);
		jsB_propfun(J, "PDFAnnotation.clearVertices", ffi_PDFAnnotation_clearVertices, 0);
		jsB_propfun(J, "PDFAnnotation.addVertex", ffi_PDFAnnotation_addVertex, 2);

		jsB_propfun(J, "PDFAnnotation.update", ffi_PDFAnnotation_update, 0);

		jsB_propfun(J, "PDFAnnotation.getHot", ffi_PDFAnnotation_getHot, 0);
		jsB_propfun(J, "PDFAnnotation.setHot", ffi_PDFAnnotation_setHot, 1);

		jsB_propfun(J, "PDFAnnotation.hasOpen", ffi_PDFAnnotation_hasOpen, 0);
		jsB_propfun(J, "PDFAnnotation.isOpen", ffi_PDFAnnotation_isOpen, 0);
		jsB_propfun(J, "PDFAnnotation.setIsOpen", ffi_PDFAnnotation_setIsOpen, 1);

		jsB_propfun(J, "PDFAnnotation.process", ffi_PDFAnnotation_process, 1);
	}
	js_dup(J);
	js_setglobal(J, "PDFAnnot");
	js_setregistry(J, "pdf_annot");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		// jsB_propfun(J, "PDFWidget.bound", ffi_PDFWidget_bound, 0);
		// jsB_propfun(J, "PDFWidget.run", ffi_PDFWidget_run, 2);
		// jsB_propfun(J, "PDFWidget.toPixmap", ffi_PDFWidget_toPixmap, 3);
		// jsB_propfun(J, "PDFWidget.toDisplayList", ffi_PDFWidget_toDisplayList, 0);

		jsB_propfun(J, "PDFWidget.getFieldType", ffi_PDFWidget_getFieldType, 0);
		jsB_propfun(J, "PDFWidget.getFieldFlags", ffi_PDFWidget_getFieldFlags, 0);
		jsB_propfun(J, "PDFWidget.getRect", ffi_PDFWidget_getRect, 0);
		jsB_propfun(J, "PDFWidget.setRect", ffi_PDFWidget_setRect, 1);
		jsB_propfun(J, "PDFWidget.getValue", ffi_PDFWidget_getValue, 0);
		jsB_propfun(J, "PDFWidget.setTextValue", ffi_PDFWidget_setTextValue, 1);
		jsB_propfun(J, "PDFWidget.setChoiceValue", ffi_PDFWidget_setChoiceValue, 1);
		jsB_propfun(J, "PDFWidget.toggle", ffi_PDFWidget_toggle, 0);
		jsB_propfun(J, "PDFWidget.getMaxLen", ffi_PDFWidget_getMaxLen, 0);
		jsB_propfun(J, "PDFWidget.getOptions", ffi_PDFWidget_getOptions, 1);
		jsB_propfun(J, "PDFWidget.layoutTextWidget", ffi_PDFWidget_layoutTextWidget, 0);

		jsB_propfun(J, "PDFWidget.update", ffi_PDFWidget_update, 0);

		jsB_propfun(J, "PDFWidget.eventEnter", ffi_PDFWidget_eventEnter, 0);
		jsB_propfun(J, "PDFWidget.eventExit", ffi_PDFWidget_eventExit, 0);
		jsB_propfun(J, "PDFWidget.eventDown", ffi_PDFWidget_eventDown, 0);
		jsB_propfun(J, "PDFWidget.eventUp", ffi_PDFWidget_eventUp, 0);
		jsB_propfun(J, "PDFWidget.eventFocus", ffi_PDFWidget_eventFocus, 0);
		jsB_propfun(J, "PDFWidget.eventBlur", ffi_PDFWidget_eventBlur, 0);

		jsB_propfun(J, "PDFWidget.isSigned", ffi_PDFWidget_isSigned, 0);
		jsB_propfun(J, "PDFWidget.isReadOnly", ffi_PDFWidget_isReadOnly, 0);
		jsB_propfun(J, "PDFWidget.validateSignature", ffi_PDFWidget_validateSignature, 0);
		jsB_propfun(J, "PDFWidget.checkCertificate", ffi_PDFWidget_checkCertificate, 0);
		jsB_propfun(J, "PDFWidget.checkDigest", ffi_PDFWidget_checkDigest, 0);
		jsB_propfun(J, "PDFWidget.getSignatory", ffi_PDFWidget_getSignatory, 0);
		jsB_propfun(J, "PDFWidget.clearSignature", ffi_PDFWidget_clearSignature, 0);
		jsB_propfun(J, "PDFWidget.sign", ffi_PDFWidget_sign, 5);
		jsB_propfun(J, "PDFWidget.previewSignature", ffi_PDFWidget_previewSignature, 5);
		jsB_propfun(J, "PDFWidget.getEditingState", ffi_PDFWidget_getEditingState, 0);
		jsB_propfun(J, "PDFWidget.setEditingState", ffi_PDFWidget_setEditingState, 1);
		jsB_propfun(J, "PDFWidget.getLabel", ffi_PDFWidget_getLabel, 0);
	}
	js_dup(J);
	js_setglobal(J, "PDFWidget");
	js_setregistry(J, "pdf_widget");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
	}
	js_dup(J);
	js_setglobal(J, "PDFPKCS7Signer");
	js_setregistry(J, "pdf_pkcs7_signer");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "PDFObject.get", ffi_PDFObject_get, 1);
		jsB_propfun(J, "PDFObject.put", ffi_PDFObject_put, 2);
		jsB_propfun(J, "PDFObject.push", ffi_PDFObject_push, 1);
		jsB_propfun(J, "PDFObject.delete", ffi_PDFObject_delete, 1);
		jsB_propfun(J, "PDFObject.resolve", ffi_PDFObject_resolve, 0);
		jsB_propfun(J, "PDFObject.toString", ffi_PDFObject_toString, 2);
		jsB_propfun(J, "PDFObject.valueOf", ffi_PDFObject_valueOf, 0);
		jsB_propfun(J, "PDFObject.isArray", ffi_PDFObject_isArray, 0);
		jsB_propfun(J, "PDFObject.isDictionary", ffi_PDFObject_isDictionary, 0);
		jsB_propfun(J, "PDFObject.isIndirect", ffi_PDFObject_isIndirect, 0);
		jsB_propfun(J, "PDFObject.asIndirect", ffi_PDFObject_asIndirect, 0);
		jsB_propfun(J, "PDFObject.isNull", ffi_PDFObject_isNull, 0);
		jsB_propfun(J, "PDFObject.isBoolean", ffi_PDFObject_isBoolean, 0);
		jsB_propfun(J, "PDFObject.asBoolean", ffi_PDFObject_asBoolean, 0);
		jsB_propfun(J, "PDFObject.isNumber", ffi_PDFObject_isNumber, 0);
		jsB_propfun(J, "PDFObject.asNumber", ffi_PDFObject_asNumber, 0);
		jsB_propfun(J, "PDFObject.isName", ffi_PDFObject_isName, 0);
		jsB_propfun(J, "PDFObject.asName", ffi_PDFObject_asName, 0);
		jsB_propfun(J, "PDFObject.isString", ffi_PDFObject_isString, 0);
		jsB_propfun(J, "PDFObject.asString", ffi_PDFObject_asString, 0);
		jsB_propfun(J, "PDFObject.asByteString", ffi_PDFObject_asByteString, 0);
		jsB_propfun(J, "PDFObject.isStream", ffi_PDFObject_isStream, 0);
		jsB_propfun(J, "PDFObject.readStream", ffi_PDFObject_readStream, 0);
		jsB_propfun(J, "PDFObject.readRawStream", ffi_PDFObject_readRawStream, 0);
		jsB_propfun(J, "PDFObject.writeObject", ffi_PDFObject_writeObject, 1);
		jsB_propfun(J, "PDFObject.writeStream", ffi_PDFObject_writeStream, 1);
		jsB_propfun(J, "PDFObject.writeRawStream", ffi_PDFObject_writeRawStream, 1);
		jsB_propfun(J, "PDFObject.forEach", ffi_PDFObject_forEach, 1);
	}
	js_setregistry(J, "pdf_obj");

	js_getregistry(J, "Userdata");
	js_newobjectx(J);
	{
		jsB_propfun(J, "PDFGraftMap.graftObject", ffi_PDFGraftMap_graftObject, 1);
		jsB_propfun(J, "PDFGraftMap.graftPage", ffi_PDFGraftMap_graftPage, 3);
	}
	js_setregistry(J, "pdf_graft_map");
#endif

	js_pushglobal(J);
	{
#if FZ_ENABLE_PDF
		jsB_propcon(J, "pdf_document", "PDFDocument", ffi_new_PDFDocument, 1);
#endif

		jsB_propcon(J, "fz_buffer", "Buffer", ffi_new_Buffer, 1);
		jsB_propcon(J, "fz_document", "Document", ffi_new_Document, 1);
		jsB_propcon(J, "fz_pixmap", "Pixmap", ffi_new_Pixmap, 3);
		jsB_propcon(J, "fz_image", "Image", ffi_new_Image, 2);
		jsB_propcon(J, "fz_font", "Font", ffi_new_Font, 2);
		jsB_propcon(J, "fz_text", "Text", ffi_new_Text, 0);
		jsB_propcon(J, "fz_path", "Path", ffi_new_Path, 0);
		jsB_propcon(J, "fz_display_list", "DisplayList", ffi_new_DisplayList, 1);
		jsB_propcon(J, "fz_device", "DrawDevice", ffi_new_DrawDevice, 2);
		jsB_propcon(J, "fz_device", "DisplayListDevice", ffi_new_DisplayListDevice, 1);
		jsB_propcon(J, "fz_document_writer", "DocumentWriter", ffi_new_DocumentWriter, 3);
		jsB_propcon(J, "fz_story", "Story", ffi_new_Story, 3);
#if FZ_ENABLE_PDF
		jsB_propcon(J, "pdf_pkcs7_signer", "PDFPKCS7Signer", ffi_new_PDFPKCS7Signer, 2);
#endif

		jsB_propfun(J, "readFile", ffi_readFile, 1);

		js_getregistry(J, "DeviceGray");
		js_defproperty(J, -2, "DeviceGray", JS_DONTENUM | JS_READONLY | JS_DONTCONF);

		js_getregistry(J, "DeviceRGB");
		js_defproperty(J, -2, "DeviceRGB", JS_DONTENUM | JS_READONLY | JS_DONTCONF);

		js_getregistry(J, "DeviceBGR");
		js_defproperty(J, -2, "DeviceBGR", JS_DONTENUM | JS_READONLY | JS_DONTCONF);

		js_getregistry(J, "DeviceCMYK");
		js_defproperty(J, -2, "DeviceCMYK", JS_DONTENUM | JS_READONLY | JS_DONTCONF);

		jsB_propfun(J, "setUserCSS", ffi_setUserCSS, 2);
	}

	/* re-implement matrix math in javascript */
	js_dostring(J, "var Identity = Object.freeze([1,0,0,1,0,0]);");
	js_dostring(J, "function Scale(sx,sy) { return [sx,0,0,sy,0,0]; }");
	js_dostring(J, "function Translate(tx,ty) { return [1,0,0,1,tx,ty]; }");
	js_dostring(J, "function Rotate(theta) { return ["
			"Math.cos(theta * Math.PI / 180), Math.sin(theta * Math.PI / 180),"
			"-Math.sin(theta * Math.PI / 180), Math.cos(theta * Math.PI / 180),"
			"0, 0]; }");
	js_dostring(J, "function Concat(a,b) { return ["
			"a[0] * b[0] + a[1] * b[2],"
			"a[0] * b[1] + a[1] * b[3],"
			"a[2] * b[0] + a[3] * b[2],"
			"a[2] * b[1] + a[3] * b[3],"
			"a[4] * b[0] + a[5] * b[2] + b[4],"
			"a[4] * b[1] + a[5] * b[3] + b[5]];}");

	if (argc > 1) {
		js_pushstring(J, argv[1]);
		js_setglobal(J, "scriptPath");
		js_newarray(J);
		for (i = 2; i < argc; ++i) {
			js_pushstring(J, argv[i]);
			js_setindex(J, -2, i - 2);
		}
		js_setglobal(J, "scriptArgs");
		if (js_dofile(J, argv[1]))
		{
			js_freestate(J);
			fz_drop_context(ctx);
			return 1;
		}
	} else {
		char line[256];
		fputs(PS1, stdout);
		while (fgets(line, sizeof line, stdin)) {
			eval_print(J, line);
			fputs(PS1, stdout);
		}
		putchar('\n');
	}

	js_freestate(J);
	fz_drop_context(ctx);
	return 0;
}

#endif







mupdf-1.21.1-source/source/tools/mutool.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * mutool -- swiss army knife of pdf manipulation tools
 */

#include "mupdf/fitz.h"

#include <string.h>
#include <stdio.h>

#ifdef _MSC_VER
#define main main_utf8
#endif

int muconvert_main(int argc, char *argv[]);
int mudraw_main(int argc, char *argv[]);
int mutrace_main(int argc, char *argv[]);
int murun_main(int argc, char *argv[]);

int pdfclean_main(int argc, char *argv[]);
int pdfextract_main(int argc, char *argv[]);
int pdfinfo_main(int argc, char *argv[]);
int pdfposter_main(int argc, char *argv[]);
int pdfshow_main(int argc, char *argv[]);
int pdfpages_main(int argc, char *argv[]);
int pdfcreate_main(int argc, char *argv[]);
int pdfmerge_main(int argc, char *argv[]);
int pdfsign_main(int argc, char *argv[]);

int cmapdump_main(int argc, char *argv[]);

static struct {
	int (*func)(int argc, char *argv[]);
	char *name;
	char *desc;
} tools[] = {
#if FZ_ENABLE_PDF
	{ pdfclean_main, "clean", "rewrite pdf file" },
#endif
	{ muconvert_main, "convert", "convert document" },
#if FZ_ENABLE_PDF
	{ pdfcreate_main, "create", "create pdf document" },
#endif
	{ mudraw_main, "draw", "convert document" },
	{ mutrace_main, "trace", "trace device calls" },
#if FZ_ENABLE_PDF
	{ pdfextract_main, "extract", "extract font and image resources" },
#endif
#if FZ_ENABLE_PDF
	{ pdfinfo_main, "info", "show information about pdf resources" },
	{ pdfmerge_main, "merge", "merge pages from multiple pdf sources into a new pdf" },
	{ pdfpages_main, "pages", "show information about pdf pages" },
	{ pdfposter_main, "poster", "split large page into many tiles" },
	{ pdfsign_main, "sign", "manipulate PDF digital signatures" },
#endif
#if FZ_ENABLE_JS
	{ murun_main, "run", "run javascript" },
#endif
#if FZ_ENABLE_PDF
	{ pdfshow_main, "show", "show internal pdf objects" },
#ifndef NDEBUG
	{ cmapdump_main, "cmapdump", "dump CMap resource as C source file" },
#endif
#endif
};

static int
namematch(const char *end, const char *start, const char *match)
{
	size_t len = strlen(match);
	return ((end-len >= start) && (strncmp(end-len, match, len) == 0));
}

#ifdef GPERF
#include "gperftools/profiler.h"

static int profiled_main(int argc, char **argv);

int main(int argc, char **argv)
{
	int ret;
	ProfilerStart("mutool.prof");
	ret = profiled_main(argc, argv);
	ProfilerStop();
	return ret;
}

static int profiled_main(int argc, char **argv)
#else
int main(int argc, char **argv)
#endif
{
	char *start, *end;
	char buf[32];
	int i;

	if (argc == 0)
	{
		fprintf(stderr, "No command name found!\n");
		return 1;
	}

	/* Check argv[0] */

	if (argc > 0)
	{
		end = start = argv[0];
		while (*end)
			end++;
		if ((end-4 >= start) && (end[-4] == '.') && (end[-3] == 'e') && (end[-2] == 'x') && (end[-1] == 'e'))
			end = end-4;
		for (i = 0; i < (int)nelem(tools); i++)
		{
			strcpy(buf, "mupdf");
			strcat(buf, tools[i].name);
			if (namematch(end, start, buf) || namematch(end, start, buf+2))
				return tools[i].func(argc, argv);
			strcpy(buf, "mu");
			strcat(buf, tools[i].name);
			if (namematch(end, start, buf))
				return tools[i].func(argc, argv);
		}
	}

	/* Check argv[1] */

	if (argc > 1)
	{
		for (i = 0; i < (int)nelem(tools); i++)
			if (!strcmp(tools[i].name, argv[1]))
				return tools[i].func(argc - 1, argv + 1);
		if (!strcmp(argv[1], "-v"))
		{
			fprintf(stderr, "mutool version %s\n", FZ_VERSION);
			return 0;
		}
	}

	/* Print usage */

	fprintf(stderr, "usage: mutool <command> [options]\n");

	for (i = 0; i < (int)nelem(tools); i++)
		fprintf(stderr, "\t%s\t-- %s\n", tools[i].name, tools[i].desc);

	return 1;
}

#ifdef _MSC_VER
int wmain(int argc, wchar_t *wargv[])
{
	char **argv = fz_argv_from_wargv(argc, wargv);
	int ret = main(argc, argv);
	fz_free_argv(argc, argv);
	return ret;
}
#endif







mupdf-1.21.1-source/source/tools/mutrace.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

static int usage(void)
{
	fprintf(stderr,
		"Usage: mutool trace [options] file [pages]\n"
		"\t-p -\tpassword\n"
		"\n"
		"\t-W -\tpage width for EPUB layout\n"
		"\t-H -\tpage height for EPUB layout\n"
		"\t-S -\tfont size for EPUB layout\n"
		"\t-U -\tfile name of user stylesheet for EPUB layout\n"
		"\t-X\tdisable document styles for EPUB layout\n"
		"\n"
		"\t-d\tuse display list\n"
		"\n"
		"\tpages\tcomma separated list of page numbers and ranges\n"
		);
	return 1;
}

static float layout_w = FZ_DEFAULT_LAYOUT_W;
static float layout_h = FZ_DEFAULT_LAYOUT_H;
static float layout_em = FZ_DEFAULT_LAYOUT_EM;
static char *layout_css = NULL;
static int layout_use_doc_css = 1;

static int use_display_list = 0;

static void runpage(fz_context *ctx, fz_document *doc, int number)
{
	fz_page *page = NULL;
	fz_display_list *list = NULL;
	fz_device *dev = NULL;
	fz_rect mediabox;

	fz_var(page);
	fz_var(list);
	fz_var(dev);
	fz_try(ctx)
	{
		page = fz_load_page(ctx, doc, number - 1);
		mediabox = fz_bound_page(ctx, page);
		printf("<page number=\"%d\" mediabox=\"%g %g %g %g\">\n",
				number, mediabox.x0, mediabox.y0, mediabox.x1, mediabox.y1);
		dev = fz_new_trace_device(ctx, fz_stdout(ctx));
		if (use_display_list)
		{
			list = fz_new_display_list_from_page(ctx, page);
			fz_run_display_list(ctx, list, dev, fz_identity, fz_infinite_rect, NULL);
		}
		else
		{
			fz_run_page(ctx, page, dev, fz_identity, NULL);
		}
		printf("</page>\n");
	}
	fz_always(ctx)
	{
		fz_drop_display_list(ctx, list);
		fz_drop_page(ctx, page);
		fz_drop_device(ctx, dev);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void runrange(fz_context *ctx, fz_document *doc, int count, const char *range)
{
	int start, end, i;

	while ((range = fz_parse_page_range(ctx, range, &start, &end, count)))
	{
		if (start < end)
			for (i = start; i <= end; ++i)
				runpage(ctx, doc, i);
		else
			for (i = start; i >= end; --i)
				runpage(ctx, doc, i);
	}
}

int mutrace_main(int argc, char **argv)
{
	fz_context *ctx;
	fz_document *doc = NULL;
	char *password = "";
	int i, c, count;

	while ((c = fz_getopt(argc, argv, "p:W:H:S:U:Xd")) != -1)
	{
		switch (c)
		{
		default: return usage();
		case 'p': password = fz_optarg; break;

		case 'W': layout_w = fz_atof(fz_optarg); break;
		case 'H': layout_h = fz_atof(fz_optarg); break;
		case 'S': layout_em = fz_atof(fz_optarg); break;
		case 'U': layout_css = fz_optarg; break;
		case 'X': layout_use_doc_css = 0; break;

		case 'd': use_display_list = 1; break;
		}
	}

	if (fz_optind == argc)
		return usage();

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot create mupdf context\n");
		return EXIT_FAILURE;
	}

	fz_try(ctx)
	{
		fz_register_document_handlers(ctx);
		if (layout_css)
		{
			fz_buffer *buf = fz_read_file(ctx, layout_css);
			fz_set_user_css(ctx, fz_string_from_buffer(ctx, buf));
			fz_drop_buffer(ctx, buf);
		}
		fz_set_use_document_css(ctx, layout_use_doc_css);
	}
	fz_catch(ctx)
	{
		fprintf(stderr, "cannot initialize mupdf: %s\n",  fz_caught_message(ctx));
		fz_drop_context(ctx);
		return EXIT_FAILURE;
	}

	fz_var(doc);
	fz_try(ctx)
	{
		for (i = fz_optind; i < argc; ++i)
		{
			doc = fz_open_document(ctx, argv[i]);
			if (fz_needs_password(ctx, doc))
				if (!fz_authenticate_password(ctx, doc, password))
					fz_throw(ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", argv[i]);
			fz_layout_document(ctx, doc, layout_w, layout_h, layout_em);
			printf("<document filename=\"%s\">\n", argv[i]);
			count = fz_count_pages(ctx, doc);
			if (i+1 < argc && fz_is_page_range(ctx, argv[i+1]))
				runrange(ctx, doc, count, argv[++i]);
			else
				runrange(ctx, doc, count, "1-N");
			printf("</document>\n");
			fz_drop_document(ctx, doc);
			doc = NULL;
		}
	}
	fz_catch(ctx)
	{
		fprintf(stderr, "cannot run document: %s\n", fz_caught_message(ctx));
		fz_drop_document(ctx, doc);
		fz_drop_context(ctx);
		return EXIT_FAILURE;
	}

	fz_drop_context(ctx);
	return EXIT_SUCCESS;
}







mupdf-1.21.1-source/source/tools/pdfclean.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * PDF cleaning tool: general purpose pdf syntax washer.
 *
 * Rewrite PDF with pretty printed objects.
 * Garbage collect unreachable objects.
 * Inflate compressed streams.
 * Create subset documents.
 *
 * TODO: linearize document for fast web view
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

static int usage(void)
{
	fprintf(stderr,
		"usage: mutool clean [options] input.pdf [output.pdf] [pages]\n"
		"\t-p -\tpassword\n"
		"\t-g\tgarbage collect unused objects\n"
		"\t-gg\tin addition to -g compact xref table\n"
		"\t-ggg\tin addition to -gg merge duplicate objects\n"
		"\t-gggg\tin addition to -ggg check streams for duplication\n"
		"\t-l\tlinearize PDF\n"
		"\t-D\tsave file without encryption\n"
		"\t-E -\tsave file with new encryption (rc4-40, rc4-128, aes-128, or aes-256)\n"
		"\t-O -\towner password (only if encrypting)\n"
		"\t-U -\tuser password (only if encrypting)\n"
		"\t-P -\tpermission flags (only if encrypting)\n"
		"\t-a\tascii hex encode binary streams\n"
		"\t-d\tdecompress streams\n"
		"\t-z\tdeflate uncompressed streams\n"
		"\t-f\tcompress font streams\n"
		"\t-i\tcompress image streams\n"
		"\t-c\tclean content streams\n"
		"\t-s\tsanitize content streams\n"
		"\t-A\tcreate appearance streams for annotations\n"
		"\t-AA\trecreate appearance streams for annotations\n"
		"\t-m\tpreserve metadata\n"
		"\tpages\tcomma separated list of page numbers and ranges\n"
		);
	return 1;
}

static int encrypt_method_from_string(const char *name)
{
	if (!strcmp(name, "rc4-40")) return PDF_ENCRYPT_RC4_40;
	if (!strcmp(name, "rc4-128")) return PDF_ENCRYPT_RC4_128;
	if (!strcmp(name, "aes-128")) return PDF_ENCRYPT_AES_128;
	if (!strcmp(name, "aes-256")) return PDF_ENCRYPT_AES_256;
	return PDF_ENCRYPT_UNKNOWN;
}

int pdfclean_main(int argc, char **argv)
{
	char *infile;
	char *outfile = "out.pdf";
	char *password = "";
	int c;
	pdf_write_options opts = pdf_default_write_options;
	int errors = 0;
	fz_context *ctx;

	opts.dont_regenerate_id = 1;

	while ((c = fz_getopt(argc, argv, "adfgilp:sczDAE:O:U:P:m")) != -1)
	{
		switch (c)
		{
		case 'p': password = fz_optarg; break;

		case 'd': opts.do_decompress += 1; break;
		case 'z': opts.do_compress += 1; break;
		case 'f': opts.do_compress_fonts += 1; break;
		case 'i': opts.do_compress_images += 1; break;
		case 'a': opts.do_ascii += 1; break;
		case 'g': opts.do_garbage += 1; break;
		case 'l': opts.do_linear += 1; break;
		case 'c': opts.do_clean += 1; break;
		case 's': opts.do_sanitize += 1; break;
		case 'A': opts.do_appearance += 1; break;

		case 'D': opts.do_encrypt = PDF_ENCRYPT_NONE; break;
		case 'E': opts.do_encrypt = encrypt_method_from_string(fz_optarg); break;
		case 'P': opts.permissions = fz_atoi(fz_optarg); break;
		case 'O': fz_strlcpy(opts.opwd_utf8, fz_optarg, sizeof opts.opwd_utf8); break;
		case 'U': fz_strlcpy(opts.upwd_utf8, fz_optarg, sizeof opts.upwd_utf8); break;
		case 'm': opts.do_preserve_metadata = 1; break;

		default: return usage();
		}
	}

	if ((opts.do_ascii || opts.do_decompress) && !opts.do_compress)
		opts.do_pretty = 1;

	if (argc - fz_optind < 1)
		return usage();

	infile = argv[fz_optind++];

	if (argc - fz_optind > 0 &&
		(strstr(argv[fz_optind], ".pdf") || strstr(argv[fz_optind], ".PDF")))
	{
		outfile = argv[fz_optind++];
	}

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		exit(1);
	}

	fz_try(ctx)
	{
		pdf_clean_file(ctx, infile, outfile, password, &opts, argc - fz_optind, &argv[fz_optind]);
	}
	fz_catch(ctx)
	{
		errors++;
	}
	fz_drop_context(ctx);

	return errors != 0;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * PDF creation tool: Tool for creating pdf content.
 *
 * Simple test bed to work with adding content and creating PDFs
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

static int usage(void)
{
	fprintf(stderr,
		"usage: mutool create [-o output.pdf] [-O options] page.txt [page2.txt ...]\n"
		"\t-o -\tname of PDF file to create\n"
		"\t-O -\tcomma separated list of output options\n"
		"\tpage.txt\tcontent stream with annotations for creating resources\n\n"
		"Content stream special commands:\n"
		"\t%%%%MediaBox LLX LLY URX URY\n"
		"\t%%%%Rotate Angle\n"
		"\t%%%%Font Name Filename (or base 14 font name)\n"
		"\t%%%%CJKFont Name Language WMode Style (Language=zh-Hant|zh-Hans|ja|ko, WMode=H|V, Style=serif|sans)\n"
		"\t%%%%Image Name Filename\n\n"
		);
	fputs(fz_pdf_write_options_usage, stderr);
	return 1;
}

static fz_context *ctx = NULL;
static pdf_document *doc = NULL;

static void add_font_res(pdf_obj *resources, char *name, char *path, char *encname)
{
	const unsigned char *data;
	int size, enc;
	fz_font *font;
	pdf_obj *subres, *ref;

	data = fz_lookup_base14_font(ctx, path, &size);
	if (data)
		font = fz_new_font_from_memory(ctx, path, data, size, 0, 0);
	else
		font = fz_new_font_from_file(ctx, NULL, path, 0, 0);

	subres = pdf_dict_get(ctx, resources, PDF_NAME(Font));
	if (!subres)
	{
		subres = pdf_new_dict(ctx, doc, 10);
		pdf_dict_put_drop(ctx, resources, PDF_NAME(Font), subres);
	}

	enc = PDF_SIMPLE_ENCODING_LATIN;
	if (encname)
	{
		if (!strcmp(encname, "Latin") || !strcmp(encname, "Latn"))
			enc = PDF_SIMPLE_ENCODING_LATIN;
		else if (!strcmp(encname, "Greek") || !strcmp(encname, "Grek"))
			enc = PDF_SIMPLE_ENCODING_GREEK;
		else if (!strcmp(encname, "Cyrillic") || !strcmp(encname, "Cyrl"))
			enc = PDF_SIMPLE_ENCODING_CYRILLIC;
	}

	ref = pdf_add_simple_font(ctx, doc, font, enc);
	pdf_dict_puts(ctx, subres, name, ref);
	pdf_drop_obj(ctx, ref);

	fz_drop_font(ctx, font);
}

static void add_cjkfont_res(pdf_obj *resources, char *name, char *lang, char *wm, char *style)
{
	const unsigned char *data;
	int size, index, ordering, wmode, serif;
	fz_font *font;
	pdf_obj *subres, *ref;

	ordering = fz_lookup_cjk_ordering_by_language(lang);

	if (wm && !strcmp(wm, "V"))
		wmode = 1;
	else
		wmode = 0;

	if (style && (!strcmp(style, "sans") || !strcmp(style, "sans-serif")))
		serif = 0;
	else
		serif = 1;

	data = fz_lookup_cjk_font(ctx, ordering, &size, &index);
	font = fz_new_font_from_memory(ctx, NULL, data, size, index, 0);

	subres = pdf_dict_get(ctx, resources, PDF_NAME(Font));
	if (!subres)
	{
		subres = pdf_new_dict(ctx, doc, 10);
		pdf_dict_put_drop(ctx, resources, PDF_NAME(Font), subres);
	}

	ref = pdf_add_cjk_font(ctx, doc, font, ordering, wmode, serif);
	pdf_dict_puts(ctx, subres, name, ref);
	pdf_drop_obj(ctx, ref);

	fz_drop_font(ctx, font);
}

static void add_image_res(pdf_obj *resources, char *name, char *path)
{
	fz_image *image;
	pdf_obj *subres, *ref;

	image = fz_new_image_from_file(ctx, path);

	subres = pdf_dict_get(ctx, resources, PDF_NAME(XObject));
	if (!subres)
	{
		subres = pdf_new_dict(ctx, doc, 10);
		pdf_dict_put_drop(ctx, resources, PDF_NAME(XObject), subres);
	}

	ref = pdf_add_image(ctx, doc, image);
	pdf_dict_puts(ctx, subres, name, ref);
	pdf_drop_obj(ctx, ref);

	fz_drop_image(ctx, image);
}

/*
The input is a raw content stream, with commands embedded in comments:

%%MediaBox LLX LLY URX URY
%%Rotate Angle
%%Font Name Filename (or base 14 font name) [Encoding (Latin, Greek or Cyrillic)]
%%CJKFont Name Language WMode Style (Language=zh-Hant|zh-Hans|ja|ko, WMode=H|V, Style=serif|sans)
%%Image Name Filename
*/
static void create_page(char *input)
{
	fz_rect mediabox = { 0, 0, 595, 842 };
	int rotate = 0;

	char line[4096];
	char *s, *p;
	fz_stream *stm = NULL;

	fz_buffer *contents = NULL;
	pdf_obj *resources;
	pdf_obj *page = NULL;

	resources = pdf_new_dict(ctx, doc, 2);

	fz_var(stm);
	fz_var(page);
	fz_var(contents);

	fz_try(ctx)
	{
		contents = fz_new_buffer(ctx, 1024);

		stm = fz_open_file(ctx, input);
		while (fz_read_line(ctx, stm, line, sizeof line))
		{
			if (line[0] == '%' && line[1] == '%')
			{
				p = line;
				s = fz_strsep(&p, " ");
				if (!strcmp(s, "%%MediaBox"))
				{
					mediabox.x0 = fz_atoi(fz_strsep(&p, " "));
					mediabox.y0 = fz_atoi(fz_strsep(&p, " "));
					mediabox.x1 = fz_atoi(fz_strsep(&p, " "));
					mediabox.y1 = fz_atoi(fz_strsep(&p, " "));
				}
				else if (!strcmp(s, "%%Rotate"))
				{
					rotate = fz_atoi(fz_strsep(&p, " "));
				}
				else if (!strcmp(s, "%%Font"))
				{
					char *name = fz_strsep(&p, " ");
					char *path = fz_strsep(&p, " ");
					char *enc = fz_strsep(&p, " ");
					if (!name || !path)
						fz_throw(ctx, FZ_ERROR_GENERIC, "Font directive missing arguments");
					add_font_res(resources, name, path, enc);
				}
				else if (!strcmp(s, "%%CJKFont"))
				{
					char *name = fz_strsep(&p, " ");
					char *lang = fz_strsep(&p, " ");
					char *wmode = fz_strsep(&p, " ");
					char *style = fz_strsep(&p, " ");
					if (!name || !lang)
						fz_throw(ctx, FZ_ERROR_GENERIC, "CJKFont directive missing arguments");
					add_cjkfont_res(resources, name, lang, wmode, style);
				}
				else if (!strcmp(s, "%%Image"))
				{
					char *name = fz_strsep(&p, " ");
					char *path = fz_strsep(&p, " ");
					if (!name || !path)
						fz_throw(ctx, FZ_ERROR_GENERIC, "Image directive missing arguments");
					add_image_res(resources, name, path);
				}
			}
			else
			{
				fz_append_string(ctx, contents, line);
				fz_append_byte(ctx, contents, '\n');
			}
		}

		page = pdf_add_page(ctx, doc, mediabox, rotate, resources, contents);
		pdf_insert_page(ctx, doc, -1, page);
	}
	fz_always(ctx)
	{
		fz_drop_stream(ctx, stm);
		pdf_drop_obj(ctx, page);
		fz_drop_buffer(ctx, contents);
		pdf_drop_obj(ctx, resources);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

int pdfcreate_main(int argc, char **argv)
{
	pdf_write_options opts = pdf_default_write_options;
	char *output = "out.pdf";
	char *flags = "compress";
	int i, c;
	int error = 0;

	while ((c = fz_getopt(argc, argv, "o:O:")) != -1)
	{
		switch (c)
		{
		case 'o': output = fz_optarg; break;
		case 'O': flags = fz_optarg; break;
		default: return usage();
		}
	}

	if (fz_optind == argc)
		return usage();

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		exit(1);
	}

	pdf_parse_write_options(ctx, &opts, flags);

	fz_var(doc);

	fz_try(ctx)
	{
		doc = pdf_create_document(ctx);

		for (i = fz_optind; i < argc; ++i)
			create_page(argv[i]);

		pdf_save_document(ctx, doc, output, &opts);
	}
	fz_always(ctx)
		pdf_drop_document(ctx, doc);
	fz_catch(ctx)
		error = 1;

	fz_flush_warnings(ctx);
	fz_drop_context(ctx);
	return error;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * pdfextract -- the ultimate way to extract images and fonts from pdfs
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <stdlib.h>
#include <stdio.h>

static pdf_document *doc = NULL;
static fz_context *ctx = NULL;
static int dorgb = 0;
static int doalpha = 0;
static int doicc = 1;

static int usage(void)
{
	fprintf(stderr, "usage: mutool extract [options] file.pdf [object numbers]\n");
	fprintf(stderr, "\t-p\tpassword\n");
	fprintf(stderr, "\t-r\tconvert images to rgb\n");
	fprintf(stderr, "\t-a\tembed SMasks as alpha channel\n");
	fprintf(stderr, "\t-N\tdo not use ICC color conversions\n");
	return 1;
}

static int isimage(pdf_obj *obj)
{
	pdf_obj *type = pdf_dict_get(ctx, obj, PDF_NAME(Subtype));
	return pdf_name_eq(ctx, type, PDF_NAME(Image));
}

static int isfontdesc(pdf_obj *obj)
{
	pdf_obj *type = pdf_dict_get(ctx, obj, PDF_NAME(Type));
	return pdf_name_eq(ctx, type, PDF_NAME(FontDescriptor));
}

static void writepixmap(fz_pixmap *pix, char *file)
{
	char buf[1024];
	fz_pixmap *rgb = NULL;

	if (!pix)
		return;

	if (dorgb && pix->colorspace && pix->colorspace != fz_device_rgb(ctx))
	{
		rgb = fz_convert_pixmap(ctx, pix, fz_device_rgb(ctx), NULL, NULL, fz_default_color_params /* FIXME */, 1);
		pix = rgb;
	}

	if (!pix->colorspace || pix->colorspace->type == FZ_COLORSPACE_GRAY || pix->colorspace->type == FZ_COLORSPACE_RGB)
	{
		fz_snprintf(buf, sizeof(buf), "%s.png", file);
		printf("extracting %s\n", buf);
		fz_save_pixmap_as_png(ctx, pix, buf);
	}
	else
	{
		fz_snprintf(buf, sizeof(buf), "%s.pam", file);
		printf("extracting %s\n", buf);
		fz_save_pixmap_as_pam(ctx, pix, buf);
	}

	fz_drop_pixmap(ctx, rgb);
}

static void
writejpeg(const unsigned char *data, size_t len, const char *file)
{
	char buf[1024];
	fz_output *out;

	fz_snprintf(buf, sizeof(buf), "%s.jpg", file);

	out = fz_new_output_with_path(ctx, buf, 0);
	fz_try(ctx)
	{
		printf("extracting %s\n", buf);
		fz_write_data(ctx, out, data, len);
		fz_close_output(ctx, out);
	}
	fz_always(ctx)
		fz_drop_output(ctx, out);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void saveimage(pdf_obj *ref)
{
	fz_image *image = NULL;
	fz_pixmap *pix = NULL;
	fz_pixmap *mask = NULL;
	char buf[32];
	fz_compressed_buffer *cbuf;
	int type;

	fz_var(image);
	fz_var(pix);

	fz_try(ctx)
	{
		image = pdf_load_image(ctx, doc, ref);
		cbuf = fz_compressed_image_buffer(ctx, image);
		fz_snprintf(buf, sizeof(buf), "image-%04d", pdf_to_num(ctx, ref));
		type = cbuf == NULL ? FZ_IMAGE_UNKNOWN : cbuf->params.type;

		if (image->use_colorkey)
			type = FZ_IMAGE_UNKNOWN;
		if (image->use_decode)
			type = FZ_IMAGE_UNKNOWN;
		if (image->mask)
			type = FZ_IMAGE_UNKNOWN;
		if (dorgb)
		{
			enum fz_colorspace_type ctype = fz_colorspace_type(ctx, image->colorspace);
			if (ctype != FZ_COLORSPACE_RGB && ctype != FZ_COLORSPACE_GRAY)
				type = FZ_IMAGE_UNKNOWN;
		}

		if (type == FZ_IMAGE_JPEG)
		{
			unsigned char *data;
			size_t len = fz_buffer_storage(ctx, cbuf->buffer, &data);
			writejpeg(data, len, buf);
		}
		else
		{
			pix = fz_get_pixmap_from_image(ctx, image, NULL, NULL, 0, 0);
			if (image->mask && doalpha)
			{
				mask = fz_get_pixmap_from_image(ctx, image->mask, NULL, NULL, 0, 0);
				if (mask->w == pix->w && mask->h == pix->h)
				{
					fz_pixmap *apix = fz_new_pixmap_from_color_and_mask(ctx, pix, mask);
					fz_drop_pixmap(ctx, pix);
					pix = apix;
				}
				else
				{
					fz_warn(ctx, "cannot combine image with smask if different resolution");
				}
			}
			writepixmap(pix, buf);
		}
	}
	fz_always(ctx)
	{
		fz_drop_image(ctx, image);
		fz_drop_pixmap(ctx, mask);
		fz_drop_pixmap(ctx, pix);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void savefont(pdf_obj *dict)
{
	char namebuf[100];
	fz_buffer *buf;
	pdf_obj *stream = NULL;
	pdf_obj *obj;
	char *ext = "";
	fz_output *out;
	size_t len;
	unsigned char *data;

	obj = pdf_dict_get(ctx, dict, PDF_NAME(FontFile));
	if (obj)
	{
		stream = obj;
		ext = "pfa";
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(FontFile2));
	if (obj)
	{
		stream = obj;
		ext = "ttf";
	}

	obj = pdf_dict_get(ctx, dict, PDF_NAME(FontFile3));
	if (obj)
	{
		stream = obj;

		obj = pdf_dict_get(ctx, obj, PDF_NAME(Subtype));
		if (obj && !pdf_is_name(ctx, obj))
			fz_throw(ctx, FZ_ERROR_GENERIC, "invalid font descriptor subtype");

		if (pdf_name_eq(ctx, obj, PDF_NAME(Type1C)))
			ext = "cff";
		else if (pdf_name_eq(ctx, obj, PDF_NAME(CIDFontType0C)))
			ext = "cid";
		else if (pdf_name_eq(ctx, obj, PDF_NAME(OpenType)))
			ext = "otf";
		else
			fz_throw(ctx, FZ_ERROR_GENERIC, "unhandled font type '%s'", pdf_to_name(ctx, obj));
	}

	if (!stream)
	{
		fz_warn(ctx, "unhandled font type");
		return;
	}

	buf = pdf_load_stream(ctx, stream);
	len = fz_buffer_storage(ctx, buf, &data);
	fz_try(ctx)
	{
		fz_snprintf(namebuf, sizeof(namebuf), "font-%04d.%s", pdf_to_num(ctx, dict), ext);
		printf("extracting %s\n", namebuf);
		out = fz_new_output_with_path(ctx, namebuf, 0);
		fz_try(ctx)
		{
			fz_write_data(ctx, out, data, len);
			fz_close_output(ctx, out);
		}
		fz_always(ctx)
			fz_drop_output(ctx, out);
		fz_catch(ctx)
			fz_rethrow(ctx);
	}
	fz_always(ctx)
		fz_drop_buffer(ctx, buf);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void extractobject(int num)
{
	pdf_obj *ref;

	if (!doc)
		fz_throw(ctx, FZ_ERROR_GENERIC, "no file specified");

	fz_try(ctx)
	{
		ref = pdf_new_indirect(ctx, doc, num, 0);
		if (isimage(ref))
			saveimage(ref);
		if (isfontdesc(ref))
			savefont(ref);

		fz_empty_store(ctx);
	}
	fz_always(ctx)
		pdf_drop_obj(ctx, ref);
	fz_catch(ctx)
		fz_warn(ctx, "ignoring object %d", num);
}

int pdfextract_main(int argc, char **argv)
{
	char *infile;
	char *password = "";
	int c, o;

	while ((c = fz_getopt(argc, argv, "p:raN")) != -1)
	{
		switch (c)
		{
		case 'p': password = fz_optarg; break;
		case 'r': dorgb++; break;
		case 'a': doalpha++; break;
		case 'N': doicc^=1; break;
		default: return usage();
		}
	}

	if (fz_optind == argc)
		return usage();

	infile = argv[fz_optind++];

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		exit(1);
	}

	if (doicc)
		fz_enable_icc(ctx);
	else
		fz_disable_icc(ctx);

	doc = pdf_open_document(ctx, infile);
	if (pdf_needs_password(ctx, doc))
		if (!pdf_authenticate_password(ctx, doc, password))
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", infile);

	if (fz_optind == argc)
	{
		int len = pdf_count_objects(ctx, doc);
		for (o = 1; o < len; o++)
			extractobject(o);
	}
	else
	{
		while (fz_optind < argc)
		{
			extractobject(atoi(argv[fz_optind]));
			fz_optind++;
		}
	}

	pdf_drop_document(ctx, doc);
	fz_flush_warnings(ctx);
	fz_drop_context(ctx);
	return 0;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * Information tool.
 * Print information about the input pdf.
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

enum
{
	DIMENSIONS = 0x01,
	FONTS = 0x02,
	IMAGES = 0x04,
	SHADINGS = 0x08,
	PATTERNS = 0x10,
	XOBJS = 0x20,
	ALL = DIMENSIONS | FONTS | IMAGES | SHADINGS | PATTERNS | XOBJS
};

struct info
{
	int page;
	pdf_obj *pageref;
	union {
		struct {
			pdf_obj *obj;
		} info;
		struct {
			pdf_obj *obj;
		} crypt;
		struct {
			pdf_obj *obj;
			fz_rect *bbox;
		} dim;
		struct {
			pdf_obj *obj;
			pdf_obj *subtype;
			pdf_obj *name;
			pdf_obj *encoding;
		} font;
		struct {
			pdf_obj *obj;
			pdf_obj *width;
			pdf_obj *height;
			pdf_obj *bpc;
			pdf_obj *filter;
			pdf_obj *cs;
			pdf_obj *altcs;
		} image;
		struct {
			pdf_obj *obj;
			pdf_obj *type;
		} shading;
		struct {
			pdf_obj *obj;
			pdf_obj *type;
			pdf_obj *paint;
			pdf_obj *tiling;
			pdf_obj *shading;
		} pattern;
		struct {
			pdf_obj *obj;
			pdf_obj *groupsubtype;
			pdf_obj *reference;
		} form;
	} u;
};

typedef struct
{
	pdf_document *doc;
	fz_context *ctx;
	fz_output *out;
	int pagecount;
	struct info *dim;
	int dims;
	struct info *font;
	int fonts;
	struct info *image;
	int images;
	struct info *shading;
	int shadings;
	struct info *pattern;
	int patterns;
	struct info *form;
	int forms;
	struct info *psobj;
	int psobjs;
} globals;

static void clearinfo(fz_context *ctx, globals *glo)
{
	int i;

	if (glo->dim)
	{
		for (i = 0; i < glo->dims; i++)
			fz_free(ctx, glo->dim[i].u.dim.bbox);
		fz_free(ctx, glo->dim);
		glo->dim = NULL;
		glo->dims = 0;
	}

	if (glo->font)
	{
		fz_free(ctx, glo->font);
		glo->font = NULL;
		glo->fonts = 0;
	}

	if (glo->image)
	{
		fz_free(ctx, glo->image);
		glo->image = NULL;
		glo->images = 0;
	}

	if (glo->shading)
	{
		fz_free(ctx, glo->shading);
		glo->shading = NULL;
		glo->shadings = 0;
	}

	if (glo->pattern)
	{
		fz_free(ctx, glo->pattern);
		glo->pattern = NULL;
		glo->patterns = 0;
	}

	if (glo->form)
	{
		fz_free(ctx, glo->form);
		glo->form = NULL;
		glo->forms = 0;
	}

	if (glo->psobj)
	{
		fz_free(ctx, glo->psobj);
		glo->psobj = NULL;
		glo->psobjs = 0;
	}
}

static void closexref(fz_context *ctx, globals *glo)
{
	if (glo->doc)
	{
		pdf_drop_document(ctx, glo->doc);
		glo->doc = NULL;
	}

	clearinfo(ctx, glo);
}

static void
infousage(void)
{
	fprintf(stderr,
		"usage: mutool info [options] file.pdf [pages]\n"
		"\t-p -\tpassword for decryption\n"
		"\t-F\tlist fonts\n"
		"\t-I\tlist images\n"
		"\t-M\tlist dimensions\n"
		"\t-P\tlist patterns\n"
		"\t-S\tlist shadings\n"
		"\t-X\tlist form and postscript xobjects\n"
		"\tpages\tcomma separated list of page numbers and ranges\n"
		);
}

static void
showglobalinfo(fz_context *ctx, globals *glo)
{
	pdf_obj *obj;
	fz_output *out = glo->out;
	pdf_document *doc = glo->doc;
	int version = pdf_version(ctx, doc);

	fz_write_printf(ctx, out, "\nPDF-%d.%d\n", version / 10, version % 10);

	obj = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Info));
	if (obj)
	{
		fz_write_printf(ctx, out, "Info object (%d 0 R):\n", pdf_to_num(ctx, obj));
		pdf_print_obj(ctx, out, pdf_resolve_indirect(ctx, obj), 1, 1);
	}

	obj = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Encrypt));
	if (obj)
	{
		fz_write_printf(ctx, out, "\nEncryption object (%d 0 R):\n", pdf_to_num(ctx, obj));
		pdf_print_obj(ctx, out, pdf_resolve_indirect(ctx, obj), 1, 1);
	}

	fz_write_printf(ctx, out, "\nPages: %d\n\n", glo->pagecount);
}

static void
gatherdimensions(fz_context *ctx, globals *glo, int page, pdf_obj *pageref)
{
	fz_rect bbox;
	pdf_obj *obj;
	int j;

	obj = pdf_dict_get(ctx, pageref, PDF_NAME(MediaBox));
	if (!pdf_is_array(ctx, obj))
		return;

	bbox = pdf_to_rect(ctx, obj);

	obj = pdf_dict_get(ctx, pageref, PDF_NAME(UserUnit));
	if (pdf_is_number(ctx, obj))
	{
		float unit = pdf_to_real(ctx, obj);
		bbox.x0 *= unit;
		bbox.y0 *= unit;
		bbox.x1 *= unit;
		bbox.y1 *= unit;
	}

	for (j = 0; j < glo->dims; j++)
		if (!memcmp(glo->dim[j].u.dim.bbox, &bbox, sizeof (fz_rect)))
			break;

	if (j < glo->dims)
		return;

	glo->dim = fz_realloc_array(ctx, glo->dim, glo->dims+1, struct info);
	glo->dims++;

	glo->dim[glo->dims - 1].page = page;
	glo->dim[glo->dims - 1].pageref = pageref;
	glo->dim[glo->dims - 1].u.dim.bbox = NULL;
	glo->dim[glo->dims - 1].u.dim.bbox = fz_malloc(ctx, sizeof(fz_rect));
	memcpy(glo->dim[glo->dims - 1].u.dim.bbox, &bbox, sizeof (fz_rect));

	return;
}

static void
gatherfonts(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *fontdict = NULL;
		pdf_obj *subtype = NULL;
		pdf_obj *basefont = NULL;
		pdf_obj *name = NULL;
		pdf_obj *encoding = NULL;
		int k;

		fontdict = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, fontdict))
		{
			fz_warn(ctx, "not a font dict (%d 0 R)", pdf_to_num(ctx, fontdict));
			continue;
		}

		subtype = pdf_dict_get(ctx, fontdict, PDF_NAME(Subtype));
		basefont = pdf_dict_get(ctx, fontdict, PDF_NAME(BaseFont));
		if (!basefont || pdf_is_null(ctx, basefont))
			name = pdf_dict_get(ctx, fontdict, PDF_NAME(Name));
		encoding = pdf_dict_get(ctx, fontdict, PDF_NAME(Encoding));
		if (pdf_is_dict(ctx, encoding))
			encoding = pdf_dict_get(ctx, encoding, PDF_NAME(BaseEncoding));

		for (k = 0; k < glo->fonts; k++)
			if (!pdf_objcmp(ctx, glo->font[k].u.font.obj, fontdict))
				break;

		if (k < glo->fonts)
			continue;

		glo->font = fz_realloc_array(ctx, glo->font, glo->fonts+1, struct info);
		glo->fonts++;

		glo->font[glo->fonts - 1].page = page;
		glo->font[glo->fonts - 1].pageref = pageref;
		glo->font[glo->fonts - 1].u.font.obj = fontdict;
		glo->font[glo->fonts - 1].u.font.subtype = subtype;
		glo->font[glo->fonts - 1].u.font.name = basefont ? basefont : name;
		glo->font[glo->fonts - 1].u.font.encoding = encoding;
	}
}

static void
gatherimages(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *imagedict;
		pdf_obj *type;
		pdf_obj *width;
		pdf_obj *height;
		pdf_obj *bpc = NULL;
		pdf_obj *filter = NULL;
		pdf_obj *cs = NULL;
		pdf_obj *altcs;
		int k;

		imagedict = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, imagedict))
		{
			fz_warn(ctx, "not an image dict (%d 0 R)", pdf_to_num(ctx, imagedict));
			continue;
		}

		type = pdf_dict_get(ctx, imagedict, PDF_NAME(Subtype));
		if (!pdf_name_eq(ctx, type, PDF_NAME(Image)))
			continue;

		filter = pdf_dict_get(ctx, imagedict, PDF_NAME(Filter));

		altcs = NULL;
		cs = pdf_dict_get(ctx, imagedict, PDF_NAME(ColorSpace));
		if (pdf_is_array(ctx, cs))
		{
			pdf_obj *cses = cs;

			cs = pdf_array_get(ctx, cses, 0);
			if (pdf_name_eq(ctx, cs, PDF_NAME(DeviceN)) || pdf_name_eq(ctx, cs, PDF_NAME(Separation)))
			{
				altcs = pdf_array_get(ctx, cses, 2);
				if (pdf_is_array(ctx, altcs))
					altcs = pdf_array_get(ctx, altcs, 0);
			}
		}

		width = pdf_dict_get(ctx, imagedict, PDF_NAME(Width));
		height = pdf_dict_get(ctx, imagedict, PDF_NAME(Height));
		bpc = pdf_dict_get(ctx, imagedict, PDF_NAME(BitsPerComponent));

		for (k = 0; k < glo->images; k++)
			if (!pdf_objcmp(ctx, glo->image[k].u.image.obj, imagedict))
				break;

		if (k < glo->images)
			continue;

		glo->image = fz_realloc_array(ctx, glo->image, glo->images+1, struct info);
		glo->images++;

		glo->image[glo->images - 1].page = page;
		glo->image[glo->images - 1].pageref = pageref;
		glo->image[glo->images - 1].u.image.obj = imagedict;
		glo->image[glo->images - 1].u.image.width = width;
		glo->image[glo->images - 1].u.image.height = height;
		glo->image[glo->images - 1].u.image.bpc = bpc;
		glo->image[glo->images - 1].u.image.filter = filter;
		glo->image[glo->images - 1].u.image.cs = cs;
		glo->image[glo->images - 1].u.image.altcs = altcs;
	}
}

static void
gatherforms(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *xobjdict;
		pdf_obj *type;
		pdf_obj *subtype;
		pdf_obj *group;
		pdf_obj *groupsubtype;
		pdf_obj *reference;
		int k;

		xobjdict = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, xobjdict))
		{
			fz_warn(ctx, "not a xobject dict (%d 0 R)", pdf_to_num(ctx, xobjdict));
			continue;
		}

		type = pdf_dict_get(ctx, xobjdict, PDF_NAME(Subtype));
		if (!pdf_name_eq(ctx, type, PDF_NAME(Form)))
			continue;

		subtype = pdf_dict_get(ctx, xobjdict, PDF_NAME(Subtype2));
		if (!pdf_name_eq(ctx, subtype, PDF_NAME(PS)))
			continue;

		group = pdf_dict_get(ctx, xobjdict, PDF_NAME(Group));
		groupsubtype = pdf_dict_get(ctx, group, PDF_NAME(S));
		reference = pdf_dict_get(ctx, xobjdict, PDF_NAME(Ref));

		for (k = 0; k < glo->forms; k++)
			if (!pdf_objcmp(ctx, glo->form[k].u.form.obj, xobjdict))
				break;

		if (k < glo->forms)
			continue;

		glo->form = fz_realloc_array(ctx, glo->form, glo->forms+1, struct info);
		glo->forms++;

		glo->form[glo->forms - 1].page = page;
		glo->form[glo->forms - 1].pageref = pageref;
		glo->form[glo->forms - 1].u.form.obj = xobjdict;
		glo->form[glo->forms - 1].u.form.groupsubtype = groupsubtype;
		glo->form[glo->forms - 1].u.form.reference = reference;
	}
}

static void
gatherpsobjs(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *xobjdict;
		pdf_obj *type;
		pdf_obj *subtype;
		int k;

		xobjdict = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, xobjdict))
		{
			fz_warn(ctx, "not a xobject dict (%d 0 R)", pdf_to_num(ctx, xobjdict));
			continue;
		}

		type = pdf_dict_get(ctx, xobjdict, PDF_NAME(Subtype));
		subtype = pdf_dict_get(ctx, xobjdict, PDF_NAME(Subtype2));
		if (!pdf_name_eq(ctx, type, PDF_NAME(PS)) &&
			(!pdf_name_eq(ctx, type, PDF_NAME(Form)) || !pdf_name_eq(ctx, subtype, PDF_NAME(PS))))
			continue;

		for (k = 0; k < glo->psobjs; k++)
			if (!pdf_objcmp(ctx, glo->psobj[k].u.form.obj, xobjdict))
				break;

		if (k < glo->psobjs)
			continue;

		glo->psobj = fz_realloc_array(ctx, glo->psobj, glo->psobjs+1, struct info);
		glo->psobjs++;

		glo->psobj[glo->psobjs - 1].page = page;
		glo->psobj[glo->psobjs - 1].pageref = pageref;
		glo->psobj[glo->psobjs - 1].u.form.obj = xobjdict;
	}
}

static void
gathershadings(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *shade;
		pdf_obj *type;
		int k;

		shade = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, shade))
		{
			fz_warn(ctx, "not a shading dict (%d 0 R)", pdf_to_num(ctx, shade));
			continue;
		}

		type = pdf_dict_get(ctx, shade, PDF_NAME(ShadingType));
		if (!pdf_is_int(ctx, type) || pdf_to_int(ctx, type) < 1 || pdf_to_int(ctx, type) > 7)
		{
			fz_warn(ctx, "not a shading type (%d 0 R)", pdf_to_num(ctx, shade));
			type = NULL;
		}

		for (k = 0; k < glo->shadings; k++)
			if (!pdf_objcmp(ctx, glo->shading[k].u.shading.obj, shade))
				break;

		if (k < glo->shadings)
			continue;

		glo->shading = fz_realloc_array(ctx, glo->shading, glo->shadings+1, struct info);
		glo->shadings++;

		glo->shading[glo->shadings - 1].page = page;
		glo->shading[glo->shadings - 1].pageref = pageref;
		glo->shading[glo->shadings - 1].u.shading.obj = shade;
		glo->shading[glo->shadings - 1].u.shading.type = type;
	}
}

static void
gatherpatterns(fz_context *ctx, globals *glo, int page, pdf_obj *pageref, pdf_obj *dict)
{
	int i, n;

	n = pdf_dict_len(ctx, dict);
	for (i = 0; i < n; i++)
	{
		pdf_obj *patterndict;
		pdf_obj *type;
		pdf_obj *paint = NULL;
		pdf_obj *tiling = NULL;
		pdf_obj *shading = NULL;
		int k;

		patterndict = pdf_dict_get_val(ctx, dict, i);
		if (!pdf_is_dict(ctx, patterndict))
		{
			fz_warn(ctx, "not a pattern dict (%d 0 R)", pdf_to_num(ctx, patterndict));
			continue;
		}

		type = pdf_dict_get(ctx, patterndict, PDF_NAME(PatternType));
		if (!pdf_is_int(ctx, type) || pdf_to_int(ctx, type) < 1 || pdf_to_int(ctx, type) > 2)
		{
			fz_warn(ctx, "not a pattern type (%d 0 R)", pdf_to_num(ctx, patterndict));
			type = NULL;
		}

		if (pdf_to_int(ctx, type) == 1)
		{
			paint = pdf_dict_get(ctx, patterndict, PDF_NAME(PaintType));
			if (!pdf_is_int(ctx, paint) || pdf_to_int(ctx, paint) < 1 || pdf_to_int(ctx, paint) > 2)
			{
				fz_warn(ctx, "not a pattern paint type (%d 0 R)", pdf_to_num(ctx, patterndict));
				paint = NULL;
			}

			tiling = pdf_dict_get(ctx, patterndict, PDF_NAME(TilingType));
			if (!pdf_is_int(ctx, tiling) || pdf_to_int(ctx, tiling) < 1 || pdf_to_int(ctx, tiling) > 3)
			{
				fz_warn(ctx, "not a pattern tiling type (%d 0 R)", pdf_to_num(ctx, patterndict));
				tiling = NULL;
			}
		}
		else
		{
			shading = pdf_dict_get(ctx, patterndict, PDF_NAME(Shading));
		}

		for (k = 0; k < glo->patterns; k++)
			if (!pdf_objcmp(ctx, glo->pattern[k].u.pattern.obj, patterndict))
				break;

		if (k < glo->patterns)
			continue;

		glo->pattern = fz_realloc_array(ctx, glo->pattern, glo->patterns+1, struct info);
		glo->patterns++;

		glo->pattern[glo->patterns - 1].page = page;
		glo->pattern[glo->patterns - 1].pageref = pageref;
		glo->pattern[glo->patterns - 1].u.pattern.obj = patterndict;
		glo->pattern[glo->patterns - 1].u.pattern.type = type;
		glo->pattern[glo->patterns - 1].u.pattern.paint = paint;
		glo->pattern[glo->patterns - 1].u.pattern.tiling = tiling;
		glo->pattern[glo->patterns - 1].u.pattern.shading = shading;
	}
}

static void
gatherresourceinfo(fz_context *ctx, pdf_mark_list *mark_list, globals *glo, int page, pdf_obj *obj, int show)
{
	pdf_obj *rsrc;
	pdf_obj *pageref;
	pdf_obj *font;
	pdf_obj *xobj;
	pdf_obj *shade;
	pdf_obj *pattern;
	int i;

	/* stop on cyclic resource dependencies */
	if (pdf_mark_list_push(ctx, mark_list, obj))
		return;

	rsrc = pdf_dict_get(ctx, obj, PDF_NAME(Resources));

	pageref = pdf_lookup_page_obj(ctx, glo->doc, page-1);
	if (!pageref)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot retrieve info from page %d", page);

	font = pdf_dict_get(ctx, rsrc, PDF_NAME(Font));
	if (show & FONTS && font)
	{
		int n;

		gatherfonts(ctx, glo, page, pageref, font);
		n = pdf_dict_len(ctx, font);
		for (i = 0; i < n; i++)
		{
			gatherresourceinfo(ctx, mark_list, glo, page, pdf_dict_get_val(ctx, font, i), show);
		}
	}

	xobj = pdf_dict_get(ctx, rsrc, PDF_NAME(XObject));
	if (show & (IMAGES|XOBJS) && xobj)
	{
		int n;

		if (show & IMAGES)
			gatherimages(ctx, glo, page, pageref, xobj);
		if (show & XOBJS)
		{
			gatherforms(ctx, glo, page, pageref, xobj);
			gatherpsobjs(ctx, glo, page, pageref, xobj);
		}
		n = pdf_dict_len(ctx, xobj);
		for (i = 0; i < n; i++)
		{
			gatherresourceinfo(ctx, mark_list, glo, page, pdf_dict_get_val(ctx, xobj, i), show);
		}
	}

	shade = pdf_dict_get(ctx, rsrc, PDF_NAME(Shading));
	if (show & SHADINGS && shade)
		gathershadings(ctx, glo, page, pageref, shade);

	pattern = pdf_dict_get(ctx, rsrc, PDF_NAME(Pattern));
	if (show & PATTERNS && pattern)
	{
		int n;
		gatherpatterns(ctx, glo, page, pageref, pattern);
		n = pdf_dict_len(ctx, pattern);
		for (i = 0; i < n; i++)
		{
			gatherresourceinfo(ctx, mark_list, glo, page, pdf_dict_get_val(ctx, pattern, i), show);
		}
	}
}

static void
gatherpageinfo(fz_context *ctx, globals *glo, int page, int show)
{
	pdf_mark_list mark_list;
	pdf_obj *pageref;

	pageref = pdf_lookup_page_obj(ctx, glo->doc, page-1);

	if (!pageref)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot retrieve info from page %d", page);

	gatherdimensions(ctx, glo, page, pageref);

	pdf_mark_list_init(ctx, &mark_list);
	fz_try(ctx)
		gatherresourceinfo(ctx, &mark_list, glo, page, pageref, show);
	fz_always(ctx)
		pdf_mark_list_free(ctx, &mark_list);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
printinfo(fz_context *ctx, globals *glo, char *filename, int show, int page)
{
	int i;
	int j;
	fz_output *out = glo->out;

#define PAGE_FMT_zu "\t%d\t(%d 0 R):\t"

	if (show & DIMENSIONS && glo->dims > 0)
	{
		fz_write_printf(ctx, out, "Mediaboxes (%d):\n", glo->dims);
		for (i = 0; i < glo->dims; i++)
		{
			fz_write_printf(ctx, out, PAGE_FMT_zu "[ %g %g %g %g ]\n",
				glo->dim[i].page,
				pdf_to_num(ctx, glo->dim[i].pageref),
				glo->dim[i].u.dim.bbox->x0,
				glo->dim[i].u.dim.bbox->y0,
				glo->dim[i].u.dim.bbox->x1,
				glo->dim[i].u.dim.bbox->y1);
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & FONTS && glo->fonts > 0)
	{
		fz_write_printf(ctx, out, "Fonts (%d):\n", glo->fonts);
		for (i = 0; i < glo->fonts; i++)
		{
			fz_write_printf(ctx, out, PAGE_FMT_zu "%s '%s' %s%s(%d 0 R)\n",
				glo->font[i].page,
				pdf_to_num(ctx, glo->font[i].pageref),
				pdf_to_name(ctx, glo->font[i].u.font.subtype),
				pdf_to_name(ctx, glo->font[i].u.font.name),
				glo->font[i].u.font.encoding ? pdf_to_name(ctx, glo->font[i].u.font.encoding) : "",
				glo->font[i].u.font.encoding ? " " : "",
				pdf_to_num(ctx, glo->font[i].u.font.obj));
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & IMAGES && glo->images > 0)
	{
		fz_write_printf(ctx, out, "Images (%d):\n", glo->images);
		for (i = 0; i < glo->images; i++)
		{
			char *cs = NULL;
			char *altcs = NULL;

			fz_write_printf(ctx, out, PAGE_FMT_zu "[ ",
				glo->image[i].page,
				pdf_to_num(ctx, glo->image[i].pageref));

			if (pdf_is_array(ctx, glo->image[i].u.image.filter))
			{
				int n = pdf_array_len(ctx, glo->image[i].u.image.filter);
				for (j = 0; j < n; j++)
				{
					pdf_obj *obj = pdf_array_get(ctx, glo->image[i].u.image.filter, j);
					char *filter = fz_strdup(ctx, pdf_to_name(ctx, obj));

					if (strstr(filter, "Decode"))
						*(strstr(filter, "Decode")) = '\0';

					fz_write_printf(ctx, out, "%s%s",
						filter,
						j == pdf_array_len(ctx, glo->image[i].u.image.filter) - 1 ? "" : " ");
					fz_free(ctx, filter);
				}
			}
			else if (glo->image[i].u.image.filter)
			{
				pdf_obj *obj = glo->image[i].u.image.filter;
				char *filter = fz_strdup(ctx, pdf_to_name(ctx, obj));

				if (strstr(filter, "Decode"))
					*(strstr(filter, "Decode")) = '\0';

				fz_write_printf(ctx, out, "%s", filter);
				fz_free(ctx, filter);
			}
			else
				fz_write_printf(ctx, out, "Raw");

			if (glo->image[i].u.image.cs)
			{
				cs = fz_strdup(ctx, pdf_to_name(ctx, glo->image[i].u.image.cs));

				if (!strncmp(cs, "Device", 6))
				{
					size_t len = strlen(cs + 6);
					memmove(cs + 3, cs + 6, len + 1);
					cs[3 + len + 1] = '\0';
				}
				if (strstr(cs, "ICC"))
					fz_strlcpy(cs, "ICC", 4);
				if (strstr(cs, "Indexed"))
					fz_strlcpy(cs, "Idx", 4);
				if (strstr(cs, "Pattern"))
					fz_strlcpy(cs, "Pat", 4);
				if (strstr(cs, "Separation"))
					fz_strlcpy(cs, "Sep", 4);
			}
			if (glo->image[i].u.image.altcs)
			{
				altcs = fz_strdup(ctx, pdf_to_name(ctx, glo->image[i].u.image.altcs));

				if (!strncmp(altcs, "Device", 6))
				{
					size_t len = strlen(altcs + 6);
					memmove(altcs + 3, altcs + 6, len + 1);
					altcs[3 + len + 1] = '\0';
				}
				if (strstr(altcs, "ICC"))
					fz_strlcpy(altcs, "ICC", 4);
				if (strstr(altcs, "Indexed"))
					fz_strlcpy(altcs, "Idx", 4);
				if (strstr(altcs, "Pattern"))
					fz_strlcpy(altcs, "Pat", 4);
				if (strstr(altcs, "Separation"))
					fz_strlcpy(altcs, "Sep", 4);
			}

			fz_write_printf(ctx, out, " ] %dx%d %dbpc %s%s%s (%d 0 R)\n",
				pdf_to_int(ctx, glo->image[i].u.image.width),
				pdf_to_int(ctx, glo->image[i].u.image.height),
				glo->image[i].u.image.bpc ? pdf_to_int(ctx, glo->image[i].u.image.bpc) : 1,
				glo->image[i].u.image.cs ? cs : "ImageMask",
				glo->image[i].u.image.altcs ? " " : "",
				glo->image[i].u.image.altcs ? altcs : "",
				pdf_to_num(ctx, glo->image[i].u.image.obj));

			fz_free(ctx, cs);
			fz_free(ctx, altcs);
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & SHADINGS && glo->shadings > 0)
	{
		fz_write_printf(ctx, out, "Shading patterns (%d):\n", glo->shadings);
		for (i = 0; i < glo->shadings; i++)
		{
			char *shadingtype[] =
			{
				"",
				"Function",
				"Axial",
				"Radial",
				"Triangle mesh",
				"Lattice",
				"Coons patch",
				"Tensor patch",
			};

			fz_write_printf(ctx, out, PAGE_FMT_zu "%s (%d 0 R)\n",
				glo->shading[i].page,
				pdf_to_num(ctx, glo->shading[i].pageref),
				shadingtype[pdf_to_int(ctx, glo->shading[i].u.shading.type)],
				pdf_to_num(ctx, glo->shading[i].u.shading.obj));
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & PATTERNS && glo->patterns > 0)
	{
		fz_write_printf(ctx, out, "Patterns (%d):\n", glo->patterns);
		for (i = 0; i < glo->patterns; i++)
		{
			if (pdf_to_int(ctx, glo->pattern[i].u.pattern.type) == 1)
			{
				char *painttype[] =
				{
					"",
					"Colored",
					"Uncolored",
				};
				char *tilingtype[] =
				{
					"",
					"Constant",
					"No distortion",
					"Constant/fast tiling",
				};

				fz_write_printf(ctx, out, PAGE_FMT_zu "Tiling %s %s (%d 0 R)\n",
						glo->pattern[i].page,
						pdf_to_num(ctx, glo->pattern[i].pageref),
						painttype[pdf_to_int(ctx, glo->pattern[i].u.pattern.paint)],
						tilingtype[pdf_to_int(ctx, glo->pattern[i].u.pattern.tiling)],
						pdf_to_num(ctx, glo->pattern[i].u.pattern.obj));
			}
			else
			{
				fz_write_printf(ctx, out, PAGE_FMT_zu "Shading %d 0 R (%d 0 R)\n",
						glo->pattern[i].page,
						pdf_to_num(ctx, glo->pattern[i].pageref),
						pdf_to_num(ctx, glo->pattern[i].u.pattern.shading),
						pdf_to_num(ctx, glo->pattern[i].u.pattern.obj));
			}
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & XOBJS && glo->forms > 0)
	{
		fz_write_printf(ctx, out, "Form xobjects (%d):\n", glo->forms);
		for (i = 0; i < glo->forms; i++)
		{
			fz_write_printf(ctx, out, PAGE_FMT_zu "Form%s%s%s%s (%d 0 R)\n",
				glo->form[i].page,
				pdf_to_num(ctx, glo->form[i].pageref),
				glo->form[i].u.form.groupsubtype ? " " : "",
				glo->form[i].u.form.groupsubtype ? pdf_to_name(ctx, glo->form[i].u.form.groupsubtype) : "",
				glo->form[i].u.form.groupsubtype ? " Group" : "",
				glo->form[i].u.form.reference ? " Reference" : "",
				pdf_to_num(ctx, glo->form[i].u.form.obj));
		}
		fz_write_printf(ctx, out, "\n");
	}

	if (show & XOBJS && glo->psobjs > 0)
	{
		fz_write_printf(ctx, out, "Postscript xobjects (%d):\n", glo->psobjs);
		for (i = 0; i < glo->psobjs; i++)
		{
			fz_write_printf(ctx, out, PAGE_FMT_zu "(%d 0 R)\n",
				glo->psobj[i].page,
				pdf_to_num(ctx, glo->psobj[i].pageref),
				pdf_to_num(ctx, glo->psobj[i].u.form.obj));
		}
		fz_write_printf(ctx, out, "\n");
	}
}

static void
showinfo(fz_context *ctx, globals *glo, char *filename, int show, const char *pagelist)
{
	int page, spage, epage;
	int allpages;
	int pagecount;
	fz_output *out = glo->out;

	if (!glo->doc)
	{
		infousage();
		fz_throw(ctx, FZ_ERROR_GENERIC, "Cannot show info without document");
	}

	allpages = !strcmp(pagelist, "1-N");

	pagecount = pdf_count_pages(ctx, glo->doc);

	while ((pagelist = fz_parse_page_range(ctx, pagelist, &spage, &epage, pagecount)))
	{
		if (allpages)
			fz_write_printf(ctx, out, "Retrieving info from pages %d-%d...\n", spage, epage);
		for (page = spage; page <= epage; page++)
		{
			gatherpageinfo(ctx, glo, page, show);
			if (!allpages)
			{
				fz_write_printf(ctx, out, "Page %d:\n", page);
				printinfo(ctx, glo, filename, show, page);
				fz_write_printf(ctx, out, "\n");
				clearinfo(ctx, glo);
			}
		}
	}

	if (allpages)
		printinfo(ctx, glo, filename, show, -1);
}

static void
pdfinfo_info(fz_context *ctx, fz_output *out, char *filename, char *password, int show, char *argv[], int argc)
{
	enum { NO_FILE_OPENED, NO_INFO_GATHERED, INFO_SHOWN } state;
	int argidx = 0;
	globals glo = { 0 };

	glo.out = out;
	glo.ctx = ctx;

	state = NO_FILE_OPENED;

	fz_try(ctx)
	{
		while (argidx < argc)
		{
			if (state == NO_FILE_OPENED || !fz_is_page_range(ctx, argv[argidx]))
			{
				if (state == NO_INFO_GATHERED)
				{
					showinfo(ctx, &glo, filename, show, "1-N");
				}

				closexref(ctx, &glo);

				filename = argv[argidx];
				fz_write_printf(ctx, out, "%s:\n", filename);
				glo.doc = pdf_open_document(glo.ctx, filename);
				if (pdf_needs_password(ctx, glo.doc))
					if (!pdf_authenticate_password(ctx, glo.doc, password))
						fz_throw(glo.ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", filename);
				glo.pagecount = pdf_count_pages(ctx, glo.doc);

				showglobalinfo(ctx, &glo);
				state = NO_INFO_GATHERED;
			}
			else
			{
				showinfo(ctx, &glo, filename, show, argv[argidx]);
				state = INFO_SHOWN;
			}

			argidx++;
		}

		if (state == NO_INFO_GATHERED)
			showinfo(ctx, &glo, filename, show, "1-N");
	}
	fz_always(ctx)
		closexref(ctx, &glo);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

int pdfinfo_main(int argc, char **argv)
{
	char *filename = "";
	char *password = "";
	int show = ALL;
	int c;
	int ret;
	fz_context *ctx;

	while ((c = fz_getopt(argc, argv, "FISPXMp:")) != -1)
	{
		switch (c)
		{
		case 'F': if (show == ALL) show = FONTS; else show |= FONTS; break;
		case 'I': if (show == ALL) show = IMAGES; else show |= IMAGES; break;
		case 'S': if (show == ALL) show = SHADINGS; else show |= SHADINGS; break;
		case 'P': if (show == ALL) show = PATTERNS; else show |= PATTERNS; break;
		case 'X': if (show == ALL) show = XOBJS; else show |= XOBJS; break;
		case 'M': if (show == ALL) show = DIMENSIONS; else show |= DIMENSIONS; break;
		case 'p': password = fz_optarg; break;
		default:
			infousage();
			return 1;
		}
	}

	if (fz_optind == argc)
	{
		infousage();
		return 1;
	}

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		exit(1);
	}

	ret = 0;
	fz_try(ctx)
		pdfinfo_info(ctx, fz_stdout(ctx), filename, password, show, &argv[fz_optind], argc-fz_optind);
	fz_catch(ctx)
		ret = 1;
	fz_drop_context(ctx);
	return ret;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * PDF merge tool: Tool for merging pdf content.
 *
 * Simple test bed to work with merging pages from multiple PDFs into a single PDF.
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <stdlib.h>
#include <stdio.h>
#include <string.h>

static int usage(void)
{
	fprintf(stderr,
		"usage: mutool merge [-o output.pdf] [-O options] input.pdf [pages] [input2.pdf] [pages2] ...\n"
		"\t-o -\tname of PDF file to create\n"
		"\t-O -\tcomma separated list of output options\n"
		"\tinput.pdf\tname of input file from which to copy pages\n"
		"\tpages\tcomma separated list of page numbers and ranges\n\n"
		);
	fputs(fz_pdf_write_options_usage, stderr);
	return 1;
}

static pdf_document *doc_des = NULL;
static pdf_document *doc_src = NULL;
int output_page_count = 0;

static void page_merge(fz_context *ctx, int page_from, int page_to, pdf_graft_map *graft_map)
{
	pdf_graft_mapped_page(ctx, graft_map, page_to - 1, doc_src, page_from - 1);
}

/*
	While we are processing, it_src tracks the current position we are copying from.

	items is the list of things we have stepped through to get to the current position.
	A prefix of these items may have already been copied across. copied_to_depth is
	the length of that prefix. 0 < = copied_to_depth <= len.
*/
typedef struct
{
	fz_context *ctx;
	fz_outline_iterator *it_dst;
	fz_outline_iterator *it_src;
	const char *range;
	int page_count;
	int max;
	int len;
	fz_outline_item *items;
	int copied_to_depth;
	int page_output_base;
} cor_state;

/* Given a range, and a page in the range 1 to count, return the position
 * which the page occupies in the output range (or 0 for not in range).
 * So page 12 within 10-20 would return 3.
 */
static int
position_in_range(fz_context *ctx, const char *range, int count, int page)
{
	int start, end;
	int n = 0;

	while ((range = fz_parse_page_range(ctx, range, &start, &end, count)))
	{
		if (start < end)
		{
			if (start <= page && page <= end)
				return n + page - start + 1;
			n += end - start + 1;
		}
		else
		{
			if (end <= page && page <= start)
				return n + page - end + 1;
			n += start - end + 1;
		}
	}

	return 0;
}

static void
copy_item(cor_state *cor)
{
	fz_context *ctx = cor->ctx;

	while (cor->copied_to_depth < cor->len)
	{
		/* All items copied in a run get the same uri - that of the last one. */
		fz_outline_item item = cor->items[cor->copied_to_depth];
		item.uri = cor->items[cor->len-1].uri;
		fz_outline_iterator_insert(ctx, cor->it_dst, &item);
		cor->copied_to_depth++;
		fz_outline_iterator_prev(ctx, cor->it_dst);
		fz_outline_iterator_down(ctx, cor->it_dst);
	}
}

static char *
rewrite_page(fz_context *ctx, const char *uri, int n)
{
	const char *p;

	if (uri == NULL)
		return NULL;

	if (strncmp(uri, "#page=", 6) != 0)
		return fz_strdup(ctx, uri);
	p = strchr(uri+6, '&');
	if (p == NULL)
		return fz_asprintf(ctx, "#page=%d", n);

	return fz_asprintf(ctx, "#page=%d%s", n, p);
}

static void
do_copy_outline_range(cor_state *cor)
{
	fz_context *ctx = cor->ctx;

	do
	{
		int has_children;
		float x, y;
		fz_outline_item *item = fz_outline_iterator_item(ctx, cor->it_src);
		int page_num = fz_page_number_from_location(ctx, (fz_document *)doc_src, fz_resolve_link(ctx, (fz_document *)doc_src, item->uri, &x, &y));
		int page_in_range = position_in_range(ctx, cor->range, cor->page_count, page_num+1);
		int new_page_number = page_in_range + cor->page_output_base;

		if (cor->len == cor->max)
		{
			int newmax = cor->max ? cor->max * 2 : 8;
			cor->items = fz_realloc_array(ctx, cor->items, newmax, fz_outline_item);
			cor->max = newmax;
		}
		cor->len++;
		cor->items[cor->len-1].title = NULL;
		cor->items[cor->len-1].uri = NULL;
		cor->items[cor->len-1].is_open = item->is_open;
		cor->items[cor->len-1].title = item->title ? fz_strdup(ctx, item->title) : NULL;
		cor->items[cor->len-1].uri = rewrite_page(ctx, item->uri, new_page_number);

		if (page_in_range != 0)
			copy_item(cor);

		has_children = fz_outline_iterator_down(ctx, cor->it_src);
		if (has_children == 0)
			do_copy_outline_range(cor);
		if (has_children >= 0)
			fz_outline_iterator_up(ctx, cor->it_src);

		cor->len--;
		if (cor->copied_to_depth > cor->len)
		{
			cor->copied_to_depth = cor->len;
			fz_outline_iterator_up(ctx, cor->it_dst);
		}
		fz_outline_iterator_next(ctx, cor->it_dst);
		fz_free(ctx, cor->items[cor->len].title);
		fz_free(ctx, cor->items[cor->len].uri);
	}
	while (fz_outline_iterator_next(ctx, cor->it_src) == 0);
}

static void
copy_outline_range(fz_context *ctx, fz_outline_iterator *it_dst, fz_outline_iterator *it_src, const char *range, int page_count, int page_output_base)
{
	cor_state cor;

	cor.ctx = ctx;
	cor.it_dst = it_dst;
	cor.it_src = it_src;
	cor.max = 0;
	cor.len = 0;
	cor.copied_to_depth = 0;
	cor.range = range;
	cor.items = NULL;
	cor.page_count = page_count;
	cor.page_output_base = page_output_base;

	fz_try(ctx)
		do_copy_outline_range(&cor);
	fz_always(ctx)
	{
		int i;

		for (i = 0; i < cor.len; i++)
		{
			fz_free(ctx, cor.items[i].title);
			fz_free(ctx, cor.items[i].uri);
		}
		fz_free(ctx, cor.items);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}


static void merge_range(fz_context *ctx, const char *range)
{
	int start, end, i, count;
	pdf_graft_map *graft_map;
	const char *r;
	fz_outline_iterator *it_src = NULL;
	fz_outline_iterator *it_dst = NULL;
	int pages_merged = 0;
	int page_tree_loaded = 0;

	count = pdf_count_pages(ctx, doc_src);
	graft_map = pdf_new_graft_map(ctx, doc_des);

	fz_var(it_src);
	fz_var(it_dst);
	fz_var(page_tree_loaded);

	fz_try(ctx)
	{
		pdf_load_page_tree(ctx, doc_src);
		page_tree_loaded = 1;
		r = range;
		while ((r = fz_parse_page_range(ctx, r, &start, &end, count)))
		{
			if (start < end)
				for (i = start; i <= end; ++i)
				{
					page_merge(ctx, i, 0, graft_map);
					pages_merged++;
				}
			else
				for (i = start; i >= end; --i)
				{
					page_merge(ctx, i, 0, graft_map);
					pages_merged++;
				}
		}

		it_src = fz_new_outline_iterator(ctx, (fz_document *)doc_src);
		if (it_src == NULL)
			break; /* Should never happen */
		it_dst = fz_new_outline_iterator(ctx, (fz_document *)doc_des);
		if (it_dst == NULL)
			break; /* Should never happen */

		/* Run to the end of it_dst. */
		if (fz_outline_iterator_item(ctx, it_dst) != NULL)
		{
			while (fz_outline_iterator_next(ctx, it_dst) == 0);
		}

		if (fz_outline_iterator_item(ctx, it_src) != NULL)
			copy_outline_range(ctx, it_dst, it_src, range, count, output_page_count);

		output_page_count += pages_merged;
	}
	fz_always(ctx)
	{
		fz_drop_outline_iterator(ctx, it_src);
		fz_drop_outline_iterator(ctx, it_dst);
		pdf_drop_graft_map(ctx, graft_map);
		if (page_tree_loaded)
			pdf_drop_page_tree(ctx, doc_src);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

int pdfmerge_main(int argc, char **argv)
{
	pdf_write_options opts = pdf_default_write_options;
	char *output = "out.pdf";
	char *flags = "";
	char *input;
	int c;
	fz_context *ctx;

	while ((c = fz_getopt(argc, argv, "o:O:")) != -1)
	{
		switch (c)
		{
		case 'o': output = fz_optarg; break;
		case 'O': flags = fz_optarg; break;
		default: return usage();
		}
	}

	if (fz_optind == argc)
		return usage();

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "error: Cannot initialize MuPDF context.\n");
		exit(1);
	}

	pdf_parse_write_options(ctx, &opts, flags);

	fz_try(ctx)
	{
		doc_des = pdf_create_document(ctx);
	}
	fz_catch(ctx)
	{
		fprintf(stderr, "error: Cannot create destination document.\n");
		fz_flush_warnings(ctx);
		fz_drop_context(ctx);
		exit(1);
	}

	/* Step through the source files */
	while (fz_optind < argc)
	{
		doc_src = NULL;
		input = argv[fz_optind++];

		fz_try(ctx)
		{
			doc_src = pdf_open_document(ctx, input);
			if (fz_optind == argc || !fz_is_page_range(ctx, argv[fz_optind]))
				merge_range(ctx, "1-N");
			else
				merge_range(ctx, argv[fz_optind++]);
		}
		fz_always(ctx)
			pdf_drop_document(ctx, doc_src);
		fz_catch(ctx)
			fprintf(stderr, "error: Cannot merge document '%s'.\n", input);
	}

	if (fz_optind == argc)
	{
		fz_try(ctx)
			pdf_save_document(ctx, doc_des, output, &opts);
		fz_catch(ctx)
			fprintf(stderr, "error: Cannot save output file: '%s'.\n", output);
	}

	pdf_drop_document(ctx, doc_des);
	fz_flush_warnings(ctx);
	fz_drop_context(ctx);
	return 0;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * Information tool.
 * Print information about pages of a pdf.
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <stdlib.h>
#include <stdio.h>

static int
infousage(void)
{
	fprintf(stderr,
		"usage: mutool pages [options] file.pdf [pages]\n"
		"\t-p -\tpassword for decryption\n"
		"\tpages\tcomma separated list of page numbers and ranges\n"
		);
	return 1;
}

static int
showbox(fz_context *ctx, fz_output *out, pdf_obj *page, char *text, pdf_obj *name)
{
	fz_rect bbox;
	pdf_obj *obj;
	int failed = 0;

	fz_try(ctx)
	{
		obj = pdf_dict_get(ctx, page, name);
		if (!pdf_is_array(ctx, obj))
			break;

		bbox = pdf_to_rect(ctx, obj);

		fz_write_printf(ctx, out, "<%s l=\"%g\" b=\"%g\" r=\"%g\" t=\"%g\" />\n", text, bbox.x0, bbox.y0, bbox.x1, bbox.y1);
	}
	fz_catch(ctx)
	{
		failed = 1;
	}

	return failed;
}

static int
shownum(fz_context *ctx, fz_output *out, pdf_obj *page, char *text, pdf_obj *name)
{
	pdf_obj *obj;
	int failed = 0;

	fz_try(ctx)
	{
		obj = pdf_dict_get(ctx, page, name);
		if (!pdf_is_number(ctx, obj))
			break;

		fz_write_printf(ctx, out, "<%s v=\"%g\" />\n", text, pdf_to_real(ctx, obj));
	}
	fz_catch(ctx)
	{
		failed = 1;
	}

	return failed;
}

static int
showpage(fz_context *ctx, pdf_document *doc, fz_output *out, int page)
{
	pdf_obj *pageref;
	int failed = 0;

	fz_write_printf(ctx, out, "<page pagenum=\"%d\">\n", page);
	fz_try(ctx)
	{
		pageref = pdf_lookup_page_obj(ctx, doc, page-1);
		if (!pageref)
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot retrieve info from page %d", page);
	}
	fz_catch(ctx)
	{
		fz_write_printf(ctx, out, "Failed to gather information for page %d\n", page);
		failed = 1;
	}

	if (!failed)
	{
		failed |= showbox(ctx, out, pageref, "MediaBox", PDF_NAME(MediaBox));
		failed |= showbox(ctx, out, pageref, "CropBox", PDF_NAME(CropBox));
		failed |= showbox(ctx, out, pageref, "ArtBox", PDF_NAME(ArtBox));
		failed |= showbox(ctx, out, pageref, "BleedBox", PDF_NAME(BleedBox));
		failed |= showbox(ctx, out, pageref, "TrimBox", PDF_NAME(TrimBox));
		failed |= shownum(ctx, out, pageref, "Rotate", PDF_NAME(Rotate));
		failed |= shownum(ctx, out, pageref, "UserUnit", PDF_NAME(UserUnit));
	}

	fz_write_printf(ctx, out, "</page>\n");

	return failed;
}

static int
showpages(fz_context *ctx, pdf_document *doc, fz_output *out, const char *pagelist)
{
	int page, spage, epage;
	int pagecount;
	int ret = 0;

	if (!doc)
		return infousage();

	pagecount = pdf_count_pages(ctx, doc);
	while ((pagelist = fz_parse_page_range(ctx, pagelist, &spage, &epage, pagecount)))
	{
		if (spage > epage)
			page = spage, spage = epage, epage = page;
		for (page = spage; page <= epage; page++)
			ret |= showpage(ctx, doc, out, page);
	}

	return ret;
}

static int
pdfpages_pages(fz_context *ctx, fz_output *out, char *filename, char *password, char *argv[], int argc)
{
	enum { NO_FILE_OPENED, NO_INFO_GATHERED, INFO_SHOWN } state;
	int argidx = 0;
	pdf_document *doc = NULL;
	int ret = 0;

	state = NO_FILE_OPENED;
	while (argidx < argc)
	{
		if (state == NO_FILE_OPENED || !fz_is_page_range(ctx, argv[argidx]))
		{
			if (state == NO_INFO_GATHERED)
			{
				showpages(ctx, doc, out, "1-N");
			}

			pdf_drop_document(ctx, doc);

			filename = argv[argidx];
			fz_write_printf(ctx, out, "%s:\n", filename);
			doc = pdf_open_document(ctx, filename);
			if (pdf_needs_password(ctx, doc))
				if (!pdf_authenticate_password(ctx, doc, password))
					fz_throw(ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", filename);

			state = NO_INFO_GATHERED;
		}
		else
		{
			ret |= showpages(ctx, doc, out, argv[argidx]);
			state = INFO_SHOWN;
		}

		argidx++;
	}

	if (state == NO_INFO_GATHERED)
		showpages(ctx, doc, out, "1-N");

	pdf_drop_document(ctx, doc);

	return ret;
}

int pdfpages_main(int argc, char **argv)
{
	char *filename = "";
	char *password = "";
	int c;
	int ret;
	fz_context *ctx;

	while ((c = fz_getopt(argc, argv, "p:")) != -1)
	{
		switch (c)
		{
		case 'p': password = fz_optarg; break;
		default:
			return infousage();
		}
	}

	if (fz_optind == argc)
		return infousage();

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		exit(1);
	}

	ret = 0;
	fz_try(ctx)
		ret = pdfpages_pages(ctx, fz_stdout(ctx), filename, password, &argv[fz_optind], argc-fz_optind);
	fz_catch(ctx)
		ret = 1;
	fz_drop_context(ctx);
	return ret;
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * PDF posteriser; split pages within a PDF file into smaller lumps.
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

static int x_factor = 0;
static int y_factor = 0;

static int usage(void)
{
	fprintf(stderr,
		"usage: mutool poster [options] input.pdf [output.pdf]\n"
		"\t-p -\tpassword\n"
		"\t-x\tx decimation factor\n"
		"\t-y\ty decimation factor\n");
	return 1;
}

static void
intersect_box(fz_context *ctx, pdf_document *doc, pdf_obj *page, pdf_obj *box_name, fz_rect mb)
{
	pdf_obj *box = pdf_dict_get(ctx, page, box_name);
	pdf_obj *newbox;
	fz_rect old_rect;

	if (box == NULL)
		return;

	old_rect.x0 = pdf_array_get_real(ctx, box, 0);
	old_rect.y0 = pdf_array_get_real(ctx, box, 1);
	old_rect.x1 = pdf_array_get_real(ctx, box, 2);
	old_rect.y1 = pdf_array_get_real(ctx, box, 3);

	if (old_rect.x0 < mb.x0)
		old_rect.x0 = mb.x0;
	if (old_rect.y0 < mb.y0)
		old_rect.y0 = mb.y0;
	if (old_rect.x1 > mb.x1)
		old_rect.x1 = mb.x1;
	if (old_rect.y1 > mb.y1)
		old_rect.y1 = mb.y1;

	newbox = pdf_new_array(ctx, doc, 4);
	pdf_array_push_real(ctx, newbox, old_rect.x0);
	pdf_array_push_real(ctx, newbox, old_rect.y0);
	pdf_array_push_real(ctx, newbox, old_rect.x1);
	pdf_array_push_real(ctx, newbox, old_rect.y1);
	pdf_dict_put_drop(ctx, page, box_name, newbox);
}

/*
 * Recreate page tree with our posterised pages in.
 */

static void decimatepages(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *oldroot, *root, *pages, *kids;
	int num_pages = pdf_count_pages(ctx, doc);
	int page, kidcount;
	fz_rect mediabox, cropbox;
	int rotate;

	oldroot = pdf_dict_get(ctx, pdf_trailer(ctx, doc), PDF_NAME(Root));
	pages = pdf_dict_get(ctx, oldroot, PDF_NAME(Pages));

	root = pdf_new_dict(ctx, doc, 2);
	pdf_dict_put(ctx, root, PDF_NAME(Type), pdf_dict_get(ctx, oldroot, PDF_NAME(Type)));
	pdf_dict_put(ctx, root, PDF_NAME(Pages), pdf_dict_get(ctx, oldroot, PDF_NAME(Pages)));

	pdf_update_object(ctx, doc, pdf_to_num(ctx, oldroot), root);

	pdf_drop_obj(ctx, root);

	/* Create a new kids array with our new pages in */
	kids = pdf_new_array(ctx, doc, 1);

	kidcount = 0;
	for (page=0; page < num_pages; page++)
	{
		pdf_obj *page_obj = pdf_lookup_page_obj(ctx, doc, page);
		int xf = x_factor, yf = y_factor;
		float w, h;
		int x, y;

		rotate = pdf_to_int(ctx, pdf_dict_get_inheritable(ctx, page_obj, PDF_NAME(Rotate)));
		mediabox = pdf_to_rect(ctx, pdf_dict_get_inheritable(ctx, page_obj, PDF_NAME(MediaBox)));
		cropbox = pdf_to_rect(ctx, pdf_dict_get_inheritable(ctx, page_obj, PDF_NAME(CropBox)));
		if (fz_is_empty_rect(mediabox))
			mediabox = fz_make_rect(0, 0, 612, 792);
		if (!fz_is_empty_rect(cropbox))
			mediabox = fz_intersect_rect(mediabox, cropbox);

		w = mediabox.x1 - mediabox.x0;
		h = mediabox.y1 - mediabox.y0;

		if (rotate == 90 || rotate == 270)
		{
			xf = y_factor;
			yf = x_factor;
		}
		else
		{
			xf = x_factor;
			yf = y_factor;
		}

		if (xf == 0 && yf == 0)
		{
			/* Nothing specified, so split along the long edge */
			if (w > h)
				xf = 2, yf = 1;
			else
				xf = 1, yf = 2;
		}
		else if (xf == 0)
			xf = 1;
		else if (yf == 0)
			yf = 1;

		for (y = yf-1; y >= 0; y--)
		{
			for (x = 0; x < xf; x++)
			{
				pdf_obj *newpageobj, *newpageref, *newmediabox;
				fz_rect mb;

				newpageobj = pdf_copy_dict(ctx, pdf_lookup_page_obj(ctx, doc, page));
				pdf_flatten_inheritable_page_items(ctx, newpageobj);
				newpageref = pdf_add_object(ctx, doc, newpageobj);

				newmediabox = pdf_new_array(ctx, doc, 4);

				mb.x0 = mediabox.x0 + (w/xf)*x;
				if (x == xf-1)
					mb.x1 = mediabox.x1;
				else
					mb.x1 = mediabox.x0 + (w/xf)*(x+1);
				mb.y0 = mediabox.y0 + (h/yf)*y;
				if (y == yf-1)
					mb.y1 = mediabox.y1;
				else
					mb.y1 = mediabox.y0 + (h/yf)*(y+1);

				pdf_array_push_real(ctx, newmediabox, mb.x0);
				pdf_array_push_real(ctx, newmediabox, mb.y0);
				pdf_array_push_real(ctx, newmediabox, mb.x1);
				pdf_array_push_real(ctx, newmediabox, mb.y1);

				pdf_dict_put(ctx, newpageobj, PDF_NAME(Parent), pages);
				pdf_dict_put_drop(ctx, newpageobj, PDF_NAME(MediaBox), newmediabox);

				intersect_box(ctx, doc, newpageobj, PDF_NAME(CropBox), mb);
				intersect_box(ctx, doc, newpageobj, PDF_NAME(BleedBox), mb);
				intersect_box(ctx, doc, newpageobj, PDF_NAME(TrimBox), mb);
				intersect_box(ctx, doc, newpageobj, PDF_NAME(ArtBox), mb);

				/* Store page object in new kids array */
				pdf_drop_obj(ctx, newpageobj);
				pdf_array_push_drop(ctx, kids, newpageref);

				kidcount++;
			}
		}
	}

	/* Update page count and kids array */
	pdf_dict_put_int(ctx, pages, PDF_NAME(Count), kidcount);
	pdf_dict_put_drop(ctx, pages, PDF_NAME(Kids), kids);
}

int pdfposter_main(int argc, char **argv)
{
	char *infile;
	char *outfile = "out.pdf";
	char *password = "";
	int c;
	pdf_write_options opts = pdf_default_write_options;
	pdf_document *doc;
	fz_context *ctx;

	while ((c = fz_getopt(argc, argv, "x:y:p:")) != -1)
	{
		switch (c)
		{
		case 'p': password = fz_optarg; break;
		case 'x': x_factor = atoi(fz_optarg); break;
		case 'y': y_factor = atoi(fz_optarg); break;
		default: return usage();
		}
	}

	if (argc - fz_optind < 1)
		return usage();

	infile = argv[fz_optind++];

	if (argc - fz_optind > 0 &&
		(strstr(argv[fz_optind], ".pdf") || strstr(argv[fz_optind], ".PDF")))
	{
		outfile = argv[fz_optind++];
	}

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		exit(1);
	}

	doc = pdf_open_document(ctx, infile);
	if (pdf_needs_password(ctx, doc))
		if (!pdf_authenticate_password(ctx, doc, password))
			fz_throw(ctx, FZ_ERROR_GENERIC, "cannot authenticate password: %s", infile);

	decimatepages(ctx, doc);

	pdf_save_document(ctx, doc, outfile, &opts);

	pdf_drop_document(ctx, doc);
	fz_drop_context(ctx);
	return 0;
}
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// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * pdfshow -- the ultimate pdf debugging tool
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"

#include <stdlib.h>
#include <stdio.h>
#include <string.h>

static pdf_document *doc = NULL;
static fz_context *ctx = NULL;
static fz_output *out = NULL;
static int showbinary = 0;
static int showdecode = 1;
static int tight = 0;
static int showcolumn;

static int usage(void)
{
	fprintf(stderr,
		"usage: mutool show [options] file.pdf ( trailer | xref | pages | grep | outline | js | form | <path> ) *\n"
		"\t-p -\tpassword\n"
		"\t-o -\toutput file\n"
		"\t-e\tleave stream contents in their original form\n"
		"\t-b\tprint only stream contents, as raw binary data\n"
		"\t-g\tprint only object, one line per object, suitable for grep\n"
		"\tpath: path to an object, starting with either an object number,\n"
		"\t\t'pages', 'trailer', or a property in the trailer;\n"
		"\t\tpath elements separated by '.' or '/'. Path elements must be\n"
		"\t\tarray index numbers, dictionary property names, or '*'.\n"
	);
	return 1;
}

static void showtrailer(void)
{
	if (tight)
		fz_write_printf(ctx, out, "trailer ");
	else
		fz_write_printf(ctx, out, "trailer\n");
	pdf_print_obj(ctx, out, pdf_trailer(ctx, doc), tight, 1);
	fz_write_printf(ctx, out, "\n");
}

static void showxref(void)
{
	int i;
	int xref_len = pdf_xref_len(ctx, doc);
	fz_write_printf(ctx, out, "xref\n0 %d\n", xref_len);
	for (i = 0; i < xref_len; i++)
	{
		pdf_xref_entry *entry = pdf_get_xref_entry_no_null(ctx, doc, i);
		fz_write_printf(ctx, out, "%05d: %010d %05d %c \n",
				i,
				(int)entry->ofs,
				entry->gen,
				entry->type ? entry->type : '-');
	}
}

static void showpages(void)
{
	pdf_obj *ref;
	int i, n = pdf_count_pages(ctx, doc);
	for (i = 0; i < n; ++i)
	{
		ref = pdf_lookup_page_obj(ctx, doc, i);
		fz_write_printf(ctx, out, "page %d = %d 0 R\n", i + 1, pdf_to_num(ctx, ref));
	}
}

static void showsafe(unsigned char *buf, size_t n)
{
	size_t i;
	for (i = 0; i < n; i++) {
		if (buf[i] == '\r' || buf[i] == '\n') {
			putchar('\n');
			showcolumn = 0;
		}
		else if (buf[i] < 32 || buf[i] > 126) {
			putchar('.');
			showcolumn ++;
		}
		else {
			putchar(buf[i]);
			showcolumn ++;
		}
		if (showcolumn == 79) {
			putchar('\n');
			showcolumn = 0;
		}
	}
}

static void showstream(int num)
{
	fz_stream *stm;
	unsigned char buf[2048];
	size_t n;

	showcolumn = 0;

	if (showdecode)
		stm = pdf_open_stream_number(ctx, doc, num);
	else
		stm = pdf_open_raw_stream_number(ctx, doc, num);

	while (1)
	{
		n = fz_read(ctx, stm, buf, sizeof buf);
		if (n == 0)
			break;
		if (showbinary)
			fz_write_data(ctx, out, buf, n);
		else
			showsafe(buf, n);
	}

	fz_drop_stream(ctx, stm);
}

static void showobject(pdf_obj *ref)
{
	pdf_obj *obj = pdf_resolve_indirect(ctx, ref);
	int num = pdf_to_num(ctx, ref);
	if (pdf_is_stream(ctx, ref))
	{
		if (showbinary)
		{
			showstream(num);
		}
		else
		{
			if (tight)
			{
				fz_write_printf(ctx, out, "%d 0 obj ", num);
				pdf_print_obj(ctx, out, obj, 1, 1);
				fz_write_printf(ctx, out, " stream\n");
			}
			else
			{
				fz_write_printf(ctx, out, "%d 0 obj\n", num);
				pdf_print_obj(ctx, out, obj, 0, 1);
				fz_write_printf(ctx, out, "\nstream\n");
				showstream(num);
				fz_write_printf(ctx, out, "endstream\n");
				fz_write_printf(ctx, out, "endobj\n");
			}
		}
	}
	else
	{
		if (tight)
		{
			fz_write_printf(ctx, out, "%d 0 obj ", num);
			pdf_print_obj(ctx, out, obj, 1, 1);
			fz_write_printf(ctx, out, "\n");
		}
		else
		{
			fz_write_printf(ctx, out, "%d 0 obj\n", num);
			pdf_print_obj(ctx, out, obj, 0, 1);
			fz_write_printf(ctx, out, "\nendobj\n");
		}
	}
}

static void showgrep(void)
{
	pdf_obj *ref, *obj;
	int i, len;

	len = pdf_count_objects(ctx, doc);
	for (i = 0; i < len; i++)
	{
		pdf_xref_entry *entry = pdf_get_xref_entry_no_null(ctx, doc, i);
		if (entry->type == 'n' || entry->type == 'o')
		{
			fz_try(ctx)
			{
				ref = pdf_new_indirect(ctx, doc, i, 0);
				obj = pdf_resolve_indirect(ctx, ref);
			}
			fz_catch(ctx)
			{
				pdf_drop_obj(ctx, ref);
				fz_warn(ctx, "skipping object (%d 0 R)", i);
				continue;
			}

			pdf_sort_dict(ctx, obj);

			fz_write_printf(ctx, out, "%d 0 obj ", i);
			pdf_print_obj(ctx, out, obj, 1, 1);
			if (pdf_is_stream(ctx, ref))
				fz_write_printf(ctx, out, " stream");
			fz_write_printf(ctx, out, "\n");

			pdf_drop_obj(ctx, ref);
		}
	}

	fz_write_printf(ctx, out, "trailer ");
	pdf_print_obj(ctx, out, pdf_trailer(ctx, doc), 1, 1);
	fz_write_printf(ctx, out, "\n");
}

static void
print_outline(fz_outline *outline, int level)
{
	int i;
	while (outline)
	{
		if (outline->down)
			fz_write_byte(ctx, out, outline->is_open ? '-' : '+');
		else
			fz_write_byte(ctx, out, '|');

		for (i = 0; i < level; i++)
			fz_write_byte(ctx, out, '\t');
		fz_write_printf(ctx, out, "%Q\t%s\n", outline->title, outline->uri);
		if (outline->down)
			print_outline(outline->down, level + 1);
		outline = outline->next;
	}
}

static void showoutline(void)
{
	fz_outline *outline = fz_load_outline(ctx, (fz_document*)doc);
	fz_try(ctx)
		print_outline(outline, 1);
	fz_always(ctx)
		fz_drop_outline(ctx, outline);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void showtext(char *buf, int indent)
{
	int bol = 1;
	int c = *buf;
	while (*buf)
	{
		c = *buf++;
		if (c == '\r')
		{
			if (*buf == '\n')
				++buf;
			c = '\n';
		}
		if (indent && bol)
			fz_write_byte(ctx, out, '\t');
		fz_write_byte(ctx, out, c);
		bol = (c == '\n');
	}
	if (!bol)
		fz_write_byte(ctx, out, '\n');
}

static void showjs(void)
{
	pdf_obj *tree;
	int i;

	tree = pdf_load_name_tree(ctx, doc, PDF_NAME(JavaScript));
	for (i = 0; i < pdf_dict_len(ctx, tree); ++i)
	{
		pdf_obj *name = pdf_dict_get_key(ctx, tree, i);
		pdf_obj *action = pdf_dict_get_val(ctx, tree, i);
		pdf_obj *js = pdf_dict_get(ctx, action, PDF_NAME(JS));
		char *src = pdf_load_stream_or_string_as_utf8(ctx, js);
		fz_write_printf(ctx, out, "// %s\n", pdf_to_name(ctx, name));
		showtext(src, 0);
		fz_free(ctx, src);
	}
}

static void showaction(pdf_obj *action, const char *name)
{
	if (action)
	{
		pdf_obj *js = pdf_dict_get(ctx, action, PDF_NAME(JS));
		if (js)
		{
			char *src = pdf_load_stream_or_string_as_utf8(ctx, js);
			fz_write_printf(ctx, out, "    %s: {\n", name);
			showtext(src, 1);
			fz_write_printf(ctx, out, "    }\n", name);
			fz_free(ctx, src);
		}
		else
		{
			fz_write_printf(ctx, out, "    %s: ", name);
			if (pdf_is_indirect(ctx, action))
				action = pdf_resolve_indirect(ctx, action);
			pdf_print_obj(ctx, out, action, 1, 1);
			fz_write_printf(ctx, out, "\n");
		}
	}
}

static void showfield(pdf_obj *field)
{
	pdf_obj *kids, *ft, *parent;
	const char *tu;
	char *t;
	int ff;
	int i, n;

	t = pdf_field_name(ctx, field);
	tu = pdf_dict_get_text_string(ctx, field, PDF_NAME(TU));
	ft = pdf_dict_get_inheritable(ctx, field, PDF_NAME(FT));
	ff = pdf_field_flags(ctx, field);
	parent = pdf_dict_get(ctx, field, PDF_NAME(Parent));

	fz_write_printf(ctx, out, "field %d\n", pdf_to_num(ctx, field));
	fz_write_printf(ctx, out, "    Type: %s\n", pdf_to_name(ctx, ft));
	if (ff)
	{
		fz_write_printf(ctx, out, "    Flags:");
		if (ff & PDF_FIELD_IS_READ_ONLY) fz_write_string(ctx, out, " readonly");
		if (ff & PDF_FIELD_IS_REQUIRED) fz_write_string(ctx, out, " required");
		if (ff & PDF_FIELD_IS_NO_EXPORT) fz_write_string(ctx, out, " noExport");
		if (ft == PDF_NAME(Btn))
		{
			if (ff & PDF_BTN_FIELD_IS_NO_TOGGLE_TO_OFF) fz_write_string(ctx, out, " noToggleToOff");
			if (ff & PDF_BTN_FIELD_IS_RADIO) fz_write_string(ctx, out, " radio");
			if (ff & PDF_BTN_FIELD_IS_PUSHBUTTON) fz_write_string(ctx, out, " pushButton");
			if (ff & PDF_BTN_FIELD_IS_RADIOS_IN_UNISON) fz_write_string(ctx, out, " radiosInUnison");
		}
		if (ft == PDF_NAME(Tx))
		{
			if (ff & PDF_TX_FIELD_IS_MULTILINE) fz_write_string(ctx, out, " multiline");
			if (ff & PDF_TX_FIELD_IS_PASSWORD) fz_write_string(ctx, out, " password");
			if (ff & PDF_TX_FIELD_IS_FILE_SELECT) fz_write_string(ctx, out, " fileSelect");
			if (ff & PDF_TX_FIELD_IS_DO_NOT_SPELL_CHECK) fz_write_string(ctx, out, " dontSpellCheck");
			if (ff & PDF_TX_FIELD_IS_DO_NOT_SCROLL) fz_write_string(ctx, out, " dontScroll");
			if (ff & PDF_TX_FIELD_IS_COMB) fz_write_string(ctx, out, " comb");
			if (ff & PDF_TX_FIELD_IS_RICH_TEXT) fz_write_string(ctx, out, " richText");
		}
		if (ft == PDF_NAME(Ch))
		{
			if (ff & PDF_CH_FIELD_IS_COMBO) fz_write_string(ctx, out, " combo");
			if (ff & PDF_CH_FIELD_IS_EDIT) fz_write_string(ctx, out, " edit");
			if (ff & PDF_CH_FIELD_IS_SORT) fz_write_string(ctx, out, " sort");
			if (ff & PDF_CH_FIELD_IS_MULTI_SELECT) fz_write_string(ctx, out, " multiSelect");
			if (ff & PDF_CH_FIELD_IS_DO_NOT_SPELL_CHECK) fz_write_string(ctx, out, " dontSpellCheck");
			if (ff & PDF_CH_FIELD_IS_COMMIT_ON_SEL_CHANGE) fz_write_string(ctx, out, " commitOnSelChange");
		}
		fz_write_string(ctx, out, "\n");
	}
	fz_write_printf(ctx, out, "    Name: %(\n", t);
	fz_free(ctx, t);
	if (*tu)
		fz_write_printf(ctx, out, "    Label: %q\n", tu);
	if (parent)
		fz_write_printf(ctx, out, "    Parent: %d\n", pdf_to_num(ctx, parent));

	showaction(pdf_dict_getp(ctx, field, "A"), "Action");

	showaction(pdf_dict_getp_inheritable(ctx, field, "AA/K"), "Keystroke");
	showaction(pdf_dict_getp_inheritable(ctx, field, "AA/V"), "Validate");
	showaction(pdf_dict_getp_inheritable(ctx, field, "AA/F"), "Format");
	showaction(pdf_dict_getp_inheritable(ctx, field, "AA/C"), "Calculate");

	showaction(pdf_dict_getp_inheritable(ctx, field, "AA/E"), "Enter");
	showaction(pdf_dict_getp_inheritable(ctx, field, "AA/X"), "Exit");
	showaction(pdf_dict_getp_inheritable(ctx, field, "AA/D"), "Down");
	showaction(pdf_dict_getp_inheritable(ctx, field, "AA/U"), "Up");
	showaction(pdf_dict_getp_inheritable(ctx, field, "AA/Fo"), "Focus");
	showaction(pdf_dict_getp_inheritable(ctx, field, "AA/Bl"), "Blur");

	fz_write_string(ctx, out, "\n");

	kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));
	n = pdf_array_len(ctx, kids);
	for (i = 0; i < n; ++i)
		showfield(pdf_array_get(ctx, kids, i));
}

static void showform(void)
{
	pdf_obj *fields;
	int i, n;

	fields = pdf_dict_getp(ctx, pdf_trailer(ctx, doc), "Root/AcroForm/Fields");
	n = pdf_array_len(ctx, fields);
	for (i = 0; i < n; ++i)
		showfield(pdf_array_get(ctx, fields, i));
}

#define SEP ".[]/"

static int isnumber(char *s)
{
	if (*s == '-')
		s++;
	while (*s)
	{
		if (*s < '0' || *s > '9')
			return 0;
		++s;
	}
	return 1;
}

static void showpath(char *path, pdf_obj *obj)
{
	if (path && path[0])
	{
		char *part = fz_strsep(&path, SEP);
		if (part && part[0])
		{
			if (!strcmp(part, "*"))
			{
				int i, n;
				char buf[1000];
				if (pdf_is_array(ctx, obj))
				{
					n = pdf_array_len(ctx, obj);
					for (i = 0; i < n; ++i)
					{
						if (path)
						{
							fz_strlcpy(buf, path, sizeof buf);
							showpath(buf, pdf_array_get(ctx, obj, i));
						}
						else
							showpath(NULL, pdf_array_get(ctx, obj, i));
					}
				}
				else if (pdf_is_dict(ctx, obj))
				{
					n = pdf_dict_len(ctx, obj);
					for (i = 0; i < n; ++i)
					{
						if (path)
						{
							fz_strlcpy(buf, path, sizeof buf);
							showpath(buf, pdf_dict_get_val(ctx, obj, i));
						}
						else
							showpath(NULL, pdf_dict_get_val(ctx, obj, i));
					}
				}
				else
				{
					fz_write_string(ctx, out, "null\n");
				}
			}
			else if (isnumber(part) && pdf_is_array(ctx, obj))
			{
				int num = atoi(part);
				num = num < 0 ? pdf_array_len(ctx, obj) + num : num - 1;
				showpath(path, pdf_array_get(ctx, obj, num));
			}
			else
				showpath(path, pdf_dict_gets(ctx, obj, part));
		}
		else
			fz_write_string(ctx, out, "null\n");
	}
	else
	{
		if (pdf_is_indirect(ctx, obj))
			showobject(obj);
		else
		{
			pdf_print_obj(ctx, out, obj, tight, 0);
			fz_write_string(ctx, out, "\n");
		}
	}
}

static void showpathpage(char *path)
{
	if (path)
	{
		char *part = fz_strsep(&path, SEP);
		if (part && part[0])
		{
			if (!strcmp(part, "*"))
			{
				int i, n;
				char buf[1000];
				n = pdf_count_pages(ctx, doc);
				for (i = 0; i < n; ++i)
				{
					if (path)
					{
						fz_strlcpy(buf, path, sizeof buf);
						showpath(buf, pdf_lookup_page_obj(ctx, doc, i));
					}
					else
						showpath(NULL, pdf_lookup_page_obj(ctx, doc, i));
				}
			}
			else if (isnumber(part))
			{
				int num = atoi(part);
				num = num < 0 ? pdf_count_pages(ctx, doc) + num : num - 1;
				showpath(path, pdf_lookup_page_obj(ctx, doc, num));
			}
			else
				fz_write_string(ctx, out, "null\n");
		}
		else
			fz_write_string(ctx, out, "null\n");
	}
	else
	{
		showpages();
	}
}

static void showpathroot(char *path)
{
	char buf[2000], *list = buf, *part;
	fz_strlcpy(buf, path, sizeof buf);
	part = fz_strsep(&list, SEP);
	if (part && part[0])
	{
		if (!strcmp(part, "trailer"))
			showpath(list, pdf_trailer(ctx, doc));
		else if (!strcmp(part, "pages"))
			showpathpage(list);
		else if (isnumber(part))
		{
			pdf_obj *obj;
			int num = atoi(part);
			num = num < 0 ? pdf_xref_len(ctx, doc) + num : num;
			obj = pdf_new_indirect(ctx, doc, num, 0);
			fz_try(ctx)
				showpath(list, obj);
			fz_always(ctx)
				pdf_drop_obj(ctx, obj);
			fz_catch(ctx)
				;
		}
		else
			showpath(list, pdf_dict_gets(ctx, pdf_trailer(ctx, doc), part));
	}
	else
		fz_write_string(ctx, out, "null\n");
}

static void show(char *sel)
{
	if (!strcmp(sel, "trailer"))
		showtrailer();
	else if (!strcmp(sel, "xref"))
		showxref();
	else if (!strcmp(sel, "pages"))
		showpages();
	else if (!strcmp(sel, "grep"))
		showgrep();
	else if (!strcmp(sel, "outline"))
		showoutline();
	else if (!strcmp(sel, "js"))
		showjs();
	else if (!strcmp(sel, "form"))
		showform();
	else
		showpathroot(sel);
}

int pdfshow_main(int argc, char **argv)
{
	char *password = NULL; /* don't throw errors if encrypted */
	char *filename = NULL;
	char *output = NULL;
	int c;
	int errored = 0;

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialise context\n");
		exit(1);
	}

	while ((c = fz_getopt(argc, argv, "p:o:beg")) != -1)
	{
		switch (c)
		{
		case 'p': password = fz_optarg; break;
		case 'o': output = fz_optarg; break;
		case 'b': showbinary = 1; break;
		case 'e': showdecode = 0; break;
		case 'g': tight = 1; break;
		default: return usage();
		}
	}

	if (fz_optind == argc)
		return usage();

	filename = argv[fz_optind++];

	if (output)
		out = fz_new_output_with_path(ctx, output, 0);
	else
		out = fz_stdout(ctx);

	fz_var(doc);
	fz_try(ctx)
	{
		doc = pdf_open_document(ctx, filename);
		if (pdf_needs_password(ctx, doc))
			if (!pdf_authenticate_password(ctx, doc, password))
				fz_warn(ctx, "cannot authenticate password: %s", filename);

		if (fz_optind == argc)
			showtrailer();

		while (fz_optind < argc)
			show(argv[fz_optind++]);

		fz_close_output(ctx, out);
	}
	fz_catch(ctx)
	{
		errored = 1;
	}

	fz_drop_output(ctx, out);
	pdf_drop_document(ctx, doc);
	fz_drop_context(ctx);
	return errored;
}







mupdf-1.21.1-source/source/tools/pdfsign.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

/*
 * PDF signature tool: verify and sign digital signatures in PDF files.
 */

#include "mupdf/fitz.h"
#include "mupdf/pdf.h"
#include "mupdf/helpers/pkcs7-openssl.h"

#include <string.h>
#include <stdlib.h>
#include <stdio.h>

static char *infile = NULL;
static char *outfile = NULL;
static char *certificatefile = NULL;
static char *certificatepassword = "";
static int verify = 0;
static int clear = 0;
static int sign = 0;
static int list = 1;

static int usage(void)
{
	fprintf(stderr,
		"usage: mutool sign [options] input.pdf [signature object numbers]\n"
		"\t-p -\tpassword\n"
		"\t-v \tverify signature\n"
		"\t-c \tclear signatures\n"
		"\t-s -\tsign signatures using certificate file\n"
		"\t-P -\tcertificate password\n"
		"\t-o -\toutput file name\n"
		   );
	return 1;
}

static void verify_signature(fz_context *ctx, pdf_document *doc, pdf_obj *signature)
{
	char *name;
	pdf_signature_error err;
	pdf_pkcs7_verifier *verifier;
	int edits;
	pdf_pkcs7_distinguished_name *dn = NULL;

	printf("Verifying signature %d:\n", pdf_to_num(ctx, signature));

	if (!pdf_signature_is_signed(ctx, doc, signature))
	{
		printf("\tSignature is not signed.\n");
		return;
	}

	verifier = pkcs7_openssl_new_verifier(ctx);
	fz_var(dn);
	fz_try(ctx)
	{
		dn = pdf_signature_get_signatory(ctx, verifier, doc, signature);
		if (dn)
		{
			name = pdf_signature_format_distinguished_name(ctx, dn);
			printf("\tDistinguished name: %s\n", name);
			fz_free(ctx, name);
		}
		else
		{
			printf("\tSignature information missing.\n");
		}

		err = pdf_check_certificate(ctx, verifier, doc, signature);
		if (err)
			printf("\tCertificate error: %s\n", pdf_signature_error_description(err));
		else
			printf("\tCertificate is trusted.\n");

		err = pdf_check_digest(ctx, verifier, doc, signature);
		edits = pdf_signature_incremental_change_since_signing(ctx, doc, signature);
		if (err)
			printf("\tDigest error: %s\n", pdf_signature_error_description(err));
		else if (edits)
			printf("\tThe signature is valid but there have been edits since signing.\n");
		else
			printf("\tThe document is unchanged since signing.\n");
	}
	fz_always(ctx)
	{
		pdf_signature_drop_distinguished_name(ctx, dn);
		pdf_drop_verifier(ctx, verifier);
	}
	fz_catch(ctx)
		printf("\tVerification error: %s\n", fz_caught_message(ctx));
}

static void clear_signature(fz_context *ctx, pdf_document *doc, pdf_obj *signature)
{
	pdf_page *page = NULL;
	pdf_annot *widget;
	pdf_obj *parent;
	int pageno, pagenoend;

	fz_var(page);

	printf("Clearing signature %d.\n", pdf_to_num(ctx, signature));

	fz_try(ctx)
	{
		parent = pdf_dict_get(ctx, signature, PDF_NAME(P));
		if (parent != NULL)
		{
			pageno = pdf_lookup_page_number(ctx, doc, parent);
			pagenoend = pageno+1;
		}
		else
		{
			pageno = 0;
			pagenoend = pdf_count_pages(ctx, doc);
		}
		for (; pageno < pagenoend; pageno++)
		{
			page = pdf_load_page(ctx, doc, pageno);
			for (widget = pdf_first_widget(ctx, page); widget; widget = pdf_next_widget(ctx, widget))
				if (pdf_widget_type(ctx, widget) == PDF_WIDGET_TYPE_SIGNATURE && !pdf_objcmp_resolve(ctx, pdf_annot_obj(ctx, widget), signature))
					pdf_clear_signature(ctx, widget);
			fz_drop_page(ctx, (fz_page *) page);
			page = NULL;
		}
	}
	fz_always(ctx)
		fz_drop_page(ctx, (fz_page*)page);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void sign_signature(fz_context *ctx, pdf_document *doc, pdf_obj *signature)
{
	pdf_pkcs7_signer *signer = NULL;
	pdf_page *page = NULL;
	pdf_annot *widget;
	pdf_obj *parent;
	int pageno, pagenoend;

	fz_var(page);
	fz_var(signer);

	printf("Signing signature %d.\n", pdf_to_num(ctx, signature));

	fz_try(ctx)
	{
		signer = pkcs7_openssl_read_pfx(ctx, certificatefile, certificatepassword);

		parent = pdf_dict_get(ctx, signature, PDF_NAME(P));
		if (parent != NULL)
		{
			pageno = pdf_lookup_page_number(ctx, doc, parent);
			pagenoend = pageno+1;
		}
		else
		{
			pageno = 0;
			pagenoend = pdf_count_pages(ctx, doc);
		}
		for (; pageno < pagenoend; pageno++)
		{
			page = pdf_load_page(ctx, doc, pageno);
			for (widget = pdf_first_widget(ctx, page); widget; widget = pdf_next_widget(ctx, widget))
				if (pdf_widget_type(ctx, widget) == PDF_WIDGET_TYPE_SIGNATURE && !pdf_objcmp_resolve(ctx, pdf_annot_obj(ctx, widget), signature))
					pdf_sign_signature(ctx, widget, signer,
						PDF_SIGNATURE_DEFAULT_APPEARANCE,
						NULL,
						NULL,
						NULL);
			fz_drop_page(ctx, (fz_page *) page);
			page = NULL;
		}
	}
	fz_always(ctx)
	{
		fz_drop_page(ctx, (fz_page*)page);
		pdf_drop_signer(ctx, signer);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

}

static void list_signature(fz_context *ctx, pdf_document *doc, pdf_obj *signature)
{
	pdf_pkcs7_distinguished_name *dn;
	pdf_pkcs7_verifier *verifier;

	if (!pdf_signature_is_signed(ctx, doc, signature))
	{
		printf("%5d: Signature is not signed.\n", pdf_to_num(ctx, signature));
		return;
	}

	verifier = pkcs7_openssl_new_verifier(ctx);

	dn = pdf_signature_get_signatory(ctx, verifier, doc, signature);
	if (dn)
	{
		char *s = pdf_signature_format_distinguished_name(ctx, dn);
		printf("%5d: Distinguished name: %s\n", pdf_to_num(ctx, signature), s);
		fz_free(ctx, s);
		pdf_signature_drop_distinguished_name(ctx, dn);
	}
	else
	{
		printf("%5d: Signature information missing.\n", pdf_to_num(ctx, signature));
	}

	pdf_drop_verifier(ctx, verifier);

}

static void process_field(fz_context *ctx, pdf_document *doc, pdf_obj *field)
{
	if (pdf_dict_get_inheritable(ctx, field, PDF_NAME(FT)) != PDF_NAME(Sig))
		fz_warn(ctx, "%d is not a signature, skipping", pdf_to_num(ctx, field));
	else
	{
		if (list)
			list_signature(ctx, doc, field);
		if (verify)
			verify_signature(ctx, doc, field);
		if (clear)
			clear_signature(ctx, doc, field);
		if (sign)
			sign_signature(ctx, doc, field);
	}
}

static void process_field_hierarchy(fz_context *ctx, pdf_document *doc, pdf_obj *field)
{
	pdf_obj *kids = pdf_dict_get(ctx, field, PDF_NAME(Kids));
	if (kids)
	{
		int i, n;
		n = pdf_array_len(ctx, kids);
		for (i = 0; i < n; ++i)
		{
			pdf_obj *kid = pdf_array_get(ctx, kids, i);
			process_field_hierarchy(ctx, doc, kid);
		}
	}
	else if (pdf_dict_get_inheritable(ctx, field, PDF_NAME(FT)) == PDF_NAME(Sig))
		process_field(ctx, doc, field);
}

static void process_acro_form(fz_context *ctx, pdf_document *doc)
{
	pdf_obj *trailer = pdf_trailer(ctx, doc);
	pdf_obj *root = pdf_dict_get(ctx, trailer, PDF_NAME(Root));
	pdf_obj *acroform = pdf_dict_get(ctx, root, PDF_NAME(AcroForm));
	pdf_obj *fields = pdf_dict_get(ctx, acroform, PDF_NAME(Fields));
	int i, n = pdf_array_len(ctx, fields);
	for (i = 0; i < n; ++i)
		process_field_hierarchy(ctx, doc, pdf_array_get(ctx, fields, i));
}

int pdfsign_main(int argc, char **argv)
{
	fz_context *ctx;
	pdf_document *doc;
	char *password = "";
	int c;
	pdf_page *page = NULL;

	while ((c = fz_getopt(argc, argv, "co:p:s:vP:")) != -1)
	{
		switch (c)
		{
		case 'c': list = 0; clear = 1; break;
		case 'o': outfile = fz_optarg; break;
		case 'p': password = fz_optarg; break;
		case 'P': certificatepassword = fz_optarg; break;
		case 's': list = 0; sign = 1; certificatefile = fz_optarg; break;
		case 'v': list = 0; verify = 1; break;
		default: return usage();
		}
	}

	if (argc - fz_optind < 1)
		return usage();

	infile = argv[fz_optind++];

	if (!clear && !sign && !verify && argc - fz_optind > 0)
	{
		list = 0;
		verify = 1;
	}

	ctx = fz_new_context(NULL, NULL, FZ_STORE_UNLIMITED);
	if (!ctx)
	{
		fprintf(stderr, "cannot initialize context\n");
		exit(1);
	}

	fz_var(page);

	doc = pdf_open_document(ctx, infile);
	fz_try(ctx)
	{
		if (pdf_needs_password(ctx, doc))
			if (!pdf_authenticate_password(ctx, doc, password))
				fz_warn(ctx, "cannot authenticate password: %s", infile);

		if (argc - fz_optind <= 0 || list)
			process_acro_form(ctx, doc);
		else
		{
			while (argc - fz_optind)
			{
				pdf_obj *field = pdf_new_indirect(ctx, doc, fz_atoi(argv[fz_optind]), 0);
				process_field(ctx, doc, field);
				pdf_drop_obj(ctx, field);
				fz_optind++;
			}
		}

		if (clear || sign)
		{
			pdf_write_options opts = pdf_default_write_options;
			opts.do_incremental = 1;
			if (!outfile)
				outfile = "out.pdf";
			pdf_save_document(ctx, doc, outfile, &opts);
		}
	}
	fz_always(ctx)
		pdf_drop_document(ctx, doc);
	fz_catch(ctx)
	{
		fz_drop_page(ctx, (fz_page*)page);
		fprintf(stderr, "error processing signatures: %s\n", fz_caught_message(ctx));
	}

	fz_flush_warnings(ctx);
	fz_drop_context(ctx);
	return 0;
}







mupdf-1.21.1-source/source/xps/xps-common.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <string.h>
#include <stdio.h> /* for sscanf */
#include <math.h> /* for pow */

static inline int unhex(int a)
{
	if (a >= 'A' && a <= 'F') return a - 'A' + 0xA;
	if (a >= 'a' && a <= 'f') return a - 'a' + 0xA;
	if (a >= '0' && a <= '9') return a - '0';
	return 0;
}

fz_xml *
xps_lookup_alternate_content(fz_context *ctx, xps_document *doc, fz_xml *node)
{
	for (node = fz_xml_down(node); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "Choice") && fz_xml_att(node, "Requires"))
		{
			char list[64];
			char *next = list, *item;
			fz_strlcpy(list, fz_xml_att(node, "Requires"), sizeof(list));
			while ((item = fz_strsep(&next, " \t\r\n")) != NULL && (!*item || !strcmp(item, "xps")));
			if (!item)
				return fz_xml_down(node);
		}
		else if (fz_xml_is_tag(node, "Fallback"))
			return fz_xml_down(node);
	}
	return NULL;
}

void
xps_parse_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *node)
{
	if (doc->cookie && doc->cookie->abort)
		return;
	/* SolidColorBrushes are handled in a special case and will never show up here */
	if (fz_xml_is_tag(node, "ImageBrush"))
		xps_parse_image_brush(ctx, doc, ctm, area, base_uri, dict, node);
	else if (fz_xml_is_tag(node, "VisualBrush"))
		xps_parse_visual_brush(ctx, doc, ctm, area, base_uri, dict, node);
	else if (fz_xml_is_tag(node, "LinearGradientBrush"))
		xps_parse_linear_gradient_brush(ctx, doc, ctm, area, base_uri, dict, node);
	else if (fz_xml_is_tag(node, "RadialGradientBrush"))
		xps_parse_radial_gradient_brush(ctx, doc, ctm, area, base_uri, dict, node);
	else
		fz_warn(ctx, "unknown brush tag");
}

void
xps_parse_element(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *node)
{
	if (doc->cookie && doc->cookie->abort)
		return;
	if (fz_xml_is_tag(node, "Path"))
		xps_parse_path(ctx, doc, ctm, base_uri, dict, node);
	if (fz_xml_is_tag(node, "Glyphs"))
		xps_parse_glyphs(ctx, doc, ctm, base_uri, dict, node);
	if (fz_xml_is_tag(node, "Canvas"))
		xps_parse_canvas(ctx, doc, ctm, area, base_uri, dict, node);
	if (fz_xml_is_tag(node, "AlternateContent"))
	{
		node = xps_lookup_alternate_content(ctx, doc, node);
		if (node)
			xps_parse_element(ctx, doc, ctm, area, base_uri, dict, node);
	}
	/* skip unknown tags (like Foo.Resources and similar) */
}

void
xps_begin_opacity(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area,
	char *base_uri, xps_resource *dict,
	char *opacity_att, fz_xml *opacity_mask_tag)
{
	fz_device *dev = doc->dev;
	float opacity;

	if (!opacity_att && !opacity_mask_tag)
		return;

	opacity = 1;
	if (opacity_att)
		opacity = fz_atof(opacity_att);

	if (fz_xml_is_tag(opacity_mask_tag, "SolidColorBrush"))
	{
		char *scb_opacity_att = fz_xml_att(opacity_mask_tag, "Opacity");
		char *scb_color_att = fz_xml_att(opacity_mask_tag, "Color");
		if (scb_opacity_att)
			opacity = opacity * fz_atof(scb_opacity_att);
		if (scb_color_att)
		{
			fz_colorspace *colorspace;
			float samples[FZ_MAX_COLORS];
			xps_parse_color(ctx, doc, base_uri, scb_color_att, &colorspace, samples);
			opacity = opacity * samples[0];
		}
		opacity_mask_tag = NULL;
	}

	if (doc->opacity_top + 1 < (int)nelem(doc->opacity))
	{
		doc->opacity[doc->opacity_top + 1] = doc->opacity[doc->opacity_top] * opacity;
		doc->opacity_top++;
	}

	if (opacity_mask_tag)
	{
		fz_begin_mask(ctx, dev, area, 0, NULL, NULL, fz_default_color_params);
		xps_parse_brush(ctx, doc, ctm, area, base_uri, dict, opacity_mask_tag);
		fz_end_mask(ctx, dev);
	}
}

void
xps_end_opacity(fz_context *ctx, xps_document *doc, char *base_uri, xps_resource *dict,
	char *opacity_att, fz_xml *opacity_mask_tag)
{
	fz_device *dev = doc->dev;

	if (!opacity_att && !opacity_mask_tag)
		return;

	if (doc->opacity_top > 0)
		doc->opacity_top--;

	if (opacity_mask_tag)
	{
		if (!fz_xml_is_tag(opacity_mask_tag, "SolidColorBrush"))
			fz_pop_clip(ctx, dev);
	}
}

static fz_matrix
xps_parse_render_transform(fz_context *ctx, xps_document *doc, char *transform)
{
	fz_matrix matrix;
	float args[6];
	char *s = transform;
	int i;

	args[0] = 1; args[1] = 0;
	args[2] = 0; args[3] = 1;
	args[4] = 0; args[5] = 0;

	for (i = 0; i < 6 && *s; i++)
	{
		args[i] = fz_atof(s);
		while (*s && *s != ',')
			s++;
		if (*s == ',')
			s++;
	}

	matrix.a = args[0]; matrix.b = args[1];
	matrix.c = args[2]; matrix.d = args[3];
	matrix.e = args[4]; matrix.f = args[5];
	return matrix;
}

static fz_matrix
xps_parse_matrix_transform(fz_context *ctx, xps_document *doc, fz_xml *root)
{
	if (fz_xml_is_tag(root, "MatrixTransform"))
	{
		char *transform = fz_xml_att(root, "Matrix");
		if (transform)
			return xps_parse_render_transform(ctx, doc, transform);
	}
	return fz_identity;
}

fz_matrix
xps_parse_transform(fz_context *ctx, xps_document *doc, char *att, fz_xml *tag, fz_matrix ctm)
{
	if (att)
		return fz_concat(xps_parse_render_transform(ctx, doc, att), ctm);
	if (tag)
		return fz_concat(xps_parse_matrix_transform(ctx, doc, tag), ctm);
	return ctm;
}

fz_rect
xps_parse_rectangle(fz_context *ctx, xps_document *doc, char *text)
{
	fz_rect rect;
	float args[4];
	char *s = text;
	int i;

	args[0] = 0; args[1] = 0;
	args[2] = 1; args[3] = 1;

	for (i = 0; i < 4 && *s; i++)
	{
		args[i] = fz_atof(s);
		while (*s && *s != ',')
			s++;
		if (*s == ',')
			s++;
	}

	rect.x0 = args[0];
	rect.y0 = args[1];
	rect.x1 = args[0] + args[2];
	rect.y1 = args[1] + args[3];
	return rect;
}

static int count_commas(char *s)
{
	int n = 0;
	while (*s)
	{
		if (*s == ',')
			n ++;
		s ++;
	}
	return n;
}

static float sRGB_from_scRGB(float x)
{
	if (x < 0.0031308f)
		return 12.92f * x;
	return 1.055f * pow(x, 1/2.4f) - 0.055f;
}

void
xps_parse_color(fz_context *ctx, xps_document *doc, char *base_uri, char *string,
		fz_colorspace **csp, float *samples)
{
	char *p;
	int i, n;
	char buf[1024];
	char *profile;

	*csp = fz_device_rgb(ctx);

	samples[0] = 1;
	samples[1] = 0;
	samples[2] = 0;
	samples[3] = 0;

	if (string[0] == '#')
	{
		if (strlen(string) == 9)
		{
			samples[0] = unhex(string[1]) * 16 + unhex(string[2]);
			samples[1] = unhex(string[3]) * 16 + unhex(string[4]);
			samples[2] = unhex(string[5]) * 16 + unhex(string[6]);
			samples[3] = unhex(string[7]) * 16 + unhex(string[8]);
		}
		else
		{
			samples[0] = 255;
			samples[1] = unhex(string[1]) * 16 + unhex(string[2]);
			samples[2] = unhex(string[3]) * 16 + unhex(string[4]);
			samples[3] = unhex(string[5]) * 16 + unhex(string[6]);
		}

		samples[0] /= 255;
		samples[1] /= 255;
		samples[2] /= 255;
		samples[3] /= 255;
	}

	else if (string[0] == 's' && string[1] == 'c' && string[2] == '#')
	{
		if (count_commas(string) == 2)
			sscanf(string, "sc#%g,%g,%g", samples + 1, samples + 2, samples + 3);
		if (count_commas(string) == 3)
			sscanf(string, "sc#%g,%g,%g,%g", samples, samples + 1, samples + 2, samples + 3);

		/* Convert from scRGB gamma 1.0 to sRGB gamma */
		samples[1] = sRGB_from_scRGB(samples[1]);
		samples[2] = sRGB_from_scRGB(samples[2]);
		samples[3] = sRGB_from_scRGB(samples[3]);
	}

	else if (strstr(string, "ContextColor ") == string)
	{
		/* Crack the string for profile name and sample values */
		fz_strlcpy(buf, string, sizeof buf);

		profile = strchr(buf, ' ');
		if (!profile)
		{
			fz_warn(ctx, "cannot find icc profile uri in '%s'", string);
			return;
		}

		*profile++ = 0;
		p = strchr(profile, ' ');
		if (!p)
		{
			fz_warn(ctx, "cannot find component values in '%s'", profile);
			return;
		}

		*p++ = 0;
		n = count_commas(p) + 1;
		if (n > FZ_MAX_COLORS)
		{
			fz_warn(ctx, "ignoring %d color components (max %d allowed)", n - FZ_MAX_COLORS, FZ_MAX_COLORS);
			n = FZ_MAX_COLORS;
		}
		i = 0;
		while (i < n)
		{
			samples[i++] = fz_atof(p);
			p = strchr(p, ',');
			if (!p)
				break;
			p ++;
			if (*p == ' ')
				p ++;
		}
		while (i < n)
		{
			samples[i++] = 0;
		}

		/* TODO: load ICC profile */
		switch (n)
		{
		case 2: *csp = fz_device_gray(ctx); break;
		case 4: *csp = fz_device_rgb(ctx); break;
		case 5: *csp = fz_device_cmyk(ctx); break;
		default: *csp = fz_device_gray(ctx); break;
		}
	}
}

void
xps_set_color(fz_context *ctx, xps_document *doc, fz_colorspace *colorspace, float *samples)
{
	int i;
	int n = fz_colorspace_n(ctx, colorspace);
	doc->colorspace = colorspace;
	for (i = 0; i < n; i++)
		doc->color[i] = samples[i + 1];
	doc->alpha = samples[0] * doc->opacity[doc->opacity_top];
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <string.h>
#include <stdlib.h>

#define REL_START_PART \
	"http://schemas.microsoft.com/xps/2005/06/fixedrepresentation"
#define REL_DOC_STRUCTURE \
	"http://schemas.microsoft.com/xps/2005/06/documentstructure"
#define REL_REQUIRED_RESOURCE \
	"http://schemas.microsoft.com/xps/2005/06/required-resource"
#define REL_REQUIRED_RESOURCE_RECURSIVE \
	"http://schemas.microsoft.com/xps/2005/06/required-resource#recursive"

#define REL_START_PART_OXPS \
	"http://schemas.openxps.org/oxps/v1.0/fixedrepresentation"
#define REL_DOC_STRUCTURE_OXPS \
	"http://schemas.openxps.org/oxps/v1.0/documentstructure"

static void
xps_rels_for_part(fz_context *ctx, xps_document *doc, char *buf, char *name, int buflen)
{
	char *p, *basename;
	p = strrchr(name, '/');
	basename = p ? p + 1 : name;
	fz_strlcpy(buf, name, buflen);
	p = strrchr(buf, '/');
	if (p) *p = 0;
	fz_strlcat(buf, "/_rels/", buflen);
	fz_strlcat(buf, basename, buflen);
	fz_strlcat(buf, ".rels", buflen);
}

/*
 * The FixedDocumentSequence and FixedDocument parts determine
 * which parts correspond to actual pages, and the page order.
 */

static void
xps_add_fixed_document(fz_context *ctx, xps_document *doc, char *name)
{
	xps_fixdoc *fixdoc;

	/* Check for duplicates first */
	for (fixdoc = doc->first_fixdoc; fixdoc; fixdoc = fixdoc->next)
		if (!strcmp(fixdoc->name, name))
			return;

	fixdoc = fz_malloc_struct(ctx, xps_fixdoc);
	fz_try(ctx)
	{
		fixdoc->name = fz_strdup(ctx, name);
		fixdoc->outline = NULL;
		fixdoc->next = NULL;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, fixdoc);
		fz_rethrow(ctx);
	}

	if (!doc->first_fixdoc)
	{
		doc->first_fixdoc = fixdoc;
		doc->last_fixdoc = fixdoc;
	}
	else
	{
		doc->last_fixdoc->next = fixdoc;
		doc->last_fixdoc = fixdoc;
	}
}

static void
xps_add_fixed_page(fz_context *ctx, xps_document *doc, char *name, int width, int height)
{
	xps_fixpage *page;

	/* Check for duplicates first */
	for (page = doc->first_page; page; page = page->next)
		if (!strcmp(page->name, name))
			return;

	page = fz_malloc_struct(ctx, xps_fixpage);
	page->name = NULL;

	fz_try(ctx)
	{
		page->name = fz_strdup(ctx, name);
		page->number = doc->page_count++;
		page->width = width;
		page->height = height;
		page->next = NULL;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, page->name);
		fz_free(ctx, page);
		fz_rethrow(ctx);
	}

	if (!doc->first_page)
	{
		doc->first_page = page;
		doc->last_page = page;
	}
	else
	{
		doc->last_page->next = page;
		doc->last_page = page;
	}
}

static void
xps_add_link_target(fz_context *ctx, xps_document *doc, char *name)
{
	xps_fixpage *page = doc->last_page;
	xps_target *target;

	if (page == NULL)
	{
		fz_warn(ctx, "Dropping link target with no page");
		return;
	}

	target = fz_malloc_struct(ctx, xps_target);

	fz_try(ctx)
	{
		target->name = fz_strdup(ctx, name);
		target->page = page->number;
		target->next = doc->target;
	}
	fz_catch(ctx)
	{
		fz_free(ctx, target);
		fz_rethrow(ctx);
	}

	doc->target = target;
}

fz_link_dest
xps_lookup_link_target(fz_context *ctx, fz_document *doc_, const char *target_uri)
{
	xps_document *doc = (xps_document*)doc_;
	xps_target *target;
	const char *needle = strrchr(target_uri, '#');
	needle = needle ? needle + 1 : target_uri;
	for (target = doc->target; target; target = target->next)
		if (!strcmp(target->name, needle))
			return fz_make_link_dest_xyz(0, target->page, 0, 0, 0);
	return fz_make_link_dest_none();
}

static void
xps_drop_link_targets(fz_context *ctx, xps_document *doc)
{
	xps_target *target = doc->target, *next;
	while (target)
	{
		next = target->next;
		fz_free(ctx, target->name);
		fz_free(ctx, target);
		target = next;
	}
}

static void
xps_drop_fixed_pages(fz_context *ctx, xps_document *doc)
{
	xps_fixpage *page = doc->first_page;
	while (page)
	{
		xps_fixpage *next = page->next;
		fz_free(ctx, page->name);
		fz_free(ctx, page);
		page = next;
	}
	doc->first_page = NULL;
	doc->last_page = NULL;
}

static void
xps_drop_fixed_documents(fz_context *ctx, xps_document *doc)
{
	xps_fixdoc *fixdoc = doc->first_fixdoc;
	while (fixdoc)
	{
		xps_fixdoc *next = fixdoc->next;
		fz_free(ctx, fixdoc->name);
		fz_free(ctx, fixdoc->outline);
		fz_free(ctx, fixdoc);
		fixdoc = next;
	}
	doc->first_fixdoc = NULL;
	doc->last_fixdoc = NULL;
}

void
xps_drop_page_list(fz_context *ctx, xps_document *doc)
{
	xps_drop_fixed_documents(ctx, doc);
	xps_drop_fixed_pages(ctx, doc);
	xps_drop_link_targets(ctx, doc);
}

/*
 * Parse the fixed document sequence structure and _rels/.rels to find the start part.
 */

static void
xps_parse_metadata_imp(fz_context *ctx, xps_document *doc, fz_xml *item, xps_fixdoc *fixdoc)
{
	while (item)
	{
		if (fz_xml_is_tag(item, "Relationship"))
		{
			char *target = fz_xml_att(item, "Target");
			char *type = fz_xml_att(item, "Type");
			if (target && type)
			{
				char tgtbuf[1024];
				xps_resolve_url(ctx, doc, tgtbuf, doc->base_uri, target, sizeof tgtbuf);
				if (!strcmp(type, REL_START_PART) || !strcmp(type, REL_START_PART_OXPS))
				{
					fz_free(ctx, doc->start_part);
					doc->start_part = fz_strdup(ctx, tgtbuf);
				}
				if ((!strcmp(type, REL_DOC_STRUCTURE) || !strcmp(type, REL_DOC_STRUCTURE_OXPS)) && fixdoc)
					fixdoc->outline = fz_strdup(ctx, tgtbuf);
				if (!fz_xml_att(item, "Id"))
					fz_warn(ctx, "missing relationship id for %s", target);
			}
		}

		if (fz_xml_is_tag(item, "DocumentReference"))
		{
			char *source = fz_xml_att(item, "Source");
			if (source)
			{
				char srcbuf[1024];
				xps_resolve_url(ctx, doc, srcbuf, doc->base_uri, source, sizeof srcbuf);
				xps_add_fixed_document(ctx, doc, srcbuf);
			}
		}

		if (fz_xml_is_tag(item, "PageContent"))
		{
			char *source = fz_xml_att(item, "Source");
			char *width_att = fz_xml_att(item, "Width");
			char *height_att = fz_xml_att(item, "Height");
			int width = width_att ? atoi(width_att) : 0;
			int height = height_att ? atoi(height_att) : 0;
			if (source)
			{
				char srcbuf[1024];
				xps_resolve_url(ctx, doc, srcbuf, doc->base_uri, source, sizeof srcbuf);
				xps_add_fixed_page(ctx, doc, srcbuf, width, height);
			}
		}

		if (fz_xml_is_tag(item, "LinkTarget"))
		{
			char *name = fz_xml_att(item, "Name");
			if (name)
				xps_add_link_target(ctx, doc, name);
		}

		xps_parse_metadata_imp(ctx, doc, fz_xml_down(item), fixdoc);

		item = fz_xml_next(item);
	}
}

static void
xps_parse_metadata(fz_context *ctx, xps_document *doc, xps_part *part, xps_fixdoc *fixdoc)
{
	fz_xml_doc *xml;
	char buf[1024];
	char *s;

	/* Save directory name part */
	fz_strlcpy(buf, part->name, sizeof buf);
	s = strrchr(buf, '/');
	if (s)
		s[0] = 0;

	/* _rels parts are voodoo: their URI references are from
	 * the part they are associated with, not the actual _rels
	 * part being parsed.
	 */
	s = strstr(buf, "/_rels");
	if (s)
		*s = 0;

	doc->base_uri = buf;
	doc->part_uri = part->name;

	xml = fz_parse_xml(ctx, part->data, 0);
	fz_try(ctx)
	{
		xps_parse_metadata_imp(ctx, doc, fz_xml_root(xml), fixdoc);
	}
	fz_always(ctx)
	{
		fz_drop_xml(ctx, xml);
		doc->base_uri = NULL;
		doc->part_uri = NULL;
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}

static void
xps_read_and_process_metadata_part(fz_context *ctx, xps_document *doc, char *name, xps_fixdoc *fixdoc)
{
	xps_part *part;

	if (!xps_has_part(ctx, doc, name))
		return;

	part = xps_read_part(ctx, doc, name);
	fz_try(ctx)
	{
		xps_parse_metadata(ctx, doc, part, fixdoc);
	}
	fz_always(ctx)
	{
		xps_drop_part(ctx, doc, part);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}
}

void
xps_read_page_list(fz_context *ctx, xps_document *doc)
{
	xps_fixdoc *fixdoc;

	xps_read_and_process_metadata_part(ctx, doc, "/_rels/.rels", NULL);

	if (!doc->start_part)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find fixed document sequence start part");

	xps_read_and_process_metadata_part(ctx, doc, doc->start_part, NULL);

	for (fixdoc = doc->first_fixdoc; fixdoc; fixdoc = fixdoc->next)
	{
		char relbuf[1024];
		fz_try(ctx)
		{
			xps_rels_for_part(ctx, doc, relbuf, fixdoc->name, sizeof relbuf);
			xps_read_and_process_metadata_part(ctx, doc, relbuf, fixdoc);
		}
		fz_catch(ctx)
		{
			fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
			fz_warn(ctx, "cannot process FixedDocument rels part");
		}
		xps_read_and_process_metadata_part(ctx, doc, fixdoc->name, fixdoc);
	}
}

int
xps_count_pages(fz_context *ctx, fz_document *doc_, int chapter)
{
	xps_document *doc = (xps_document*)doc_;
	return doc->page_count;
}

static fz_xml_doc *
xps_load_fixed_page(fz_context *ctx, xps_document *doc, xps_fixpage *page)
{
	xps_part *part;
	fz_xml_doc *xml = NULL;
	fz_xml *root;
	char *width_att;
	char *height_att;

	part = xps_read_part(ctx, doc, page->name);
	fz_try(ctx)
	{
		xml = fz_parse_xml(ctx, part->data, 0);

		root = fz_xml_root(xml);
		if (!root)
			fz_throw(ctx, FZ_ERROR_GENERIC, "FixedPage missing root element");

		if (fz_xml_is_tag(root, "AlternateContent"))
		{
			fz_xml *node = xps_lookup_alternate_content(ctx, doc, root);
			if (!node)
				fz_throw(ctx, FZ_ERROR_GENERIC, "FixedPage missing alternate root element");
			fz_detach_xml(ctx, node);
			root = node;
		}

		if (!fz_xml_is_tag(root, "FixedPage"))
			fz_throw(ctx, FZ_ERROR_GENERIC, "expected FixedPage element");
		width_att = fz_xml_att(root, "Width");
		if (!width_att)
			fz_throw(ctx, FZ_ERROR_GENERIC, "FixedPage missing required attribute: Width");
		height_att = fz_xml_att(root, "Height");
		if (!height_att)
			fz_throw(ctx, FZ_ERROR_GENERIC, "FixedPage missing required attribute: Height");

		page->width = atoi(width_att);
		page->height = atoi(height_att);
	}
	fz_always(ctx)
	{
		xps_drop_part(ctx, doc, part);
	}
	fz_catch(ctx)
	{
		fz_drop_xml(ctx, xml);
		fz_rethrow(ctx);
	}

	return xml;
}

static fz_rect
xps_bound_page(fz_context *ctx, fz_page *page_)
{
	xps_page *page = (xps_page*)page_;
	fz_rect bounds;
	bounds.x0 = bounds.y0 = 0;
	bounds.x1 = page->fix->width * 72.0f / 96.0f;
	bounds.y1 = page->fix->height * 72.0f / 96.0f;
	return bounds;
}

static void
xps_drop_page_imp(fz_context *ctx, fz_page *page_)
{
	xps_page *page = (xps_page*)page_;
	fz_drop_xml(ctx, page->xml);
}

fz_page *
xps_load_page(fz_context *ctx, fz_document *doc_, int chapter, int number)
{
	xps_document *doc = (xps_document*)doc_;
	xps_page *page = NULL;
	xps_fixpage *fix;
	fz_xml_doc *xml;
	int n = 0;

	fz_var(page);

	for (fix = doc->first_page; fix; fix = fix->next)
	{
		if (n == number)
		{
			xml = xps_load_fixed_page(ctx, doc, fix);
			fz_try(ctx)
			{
				page = fz_new_derived_page(ctx, xps_page, doc_);
				page->super.load_links = xps_load_links;
				page->super.bound_page = xps_bound_page;
				page->super.run_page_contents = xps_run_page;
				page->super.drop_page = xps_drop_page_imp;

				page->fix = fix;
				page->xml = xml;
			}
			fz_catch(ctx)
			{
				fz_drop_xml(ctx, xml);
				fz_rethrow(ctx);
			}
			return (fz_page*)page;
		}
		n ++;
	}

	fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find page %d", number + 1);
}

static int
xps_recognize(fz_context *ctx, const char *magic)
{
	if (strstr(magic, "/_rels/.rels") || strstr(magic, "\\_rels\\.rels"))
		return 100;
	return 0;
}

static const char *xps_extensions[] =
{
	"oxps",
	"xps",
	NULL
};

static const char *xps_mimetypes[] =
{
	"application/oxps",
	"application/vnd.ms-xpsdocument",
	"application/xps",
	NULL
};

fz_document_handler xps_document_handler =
{
	xps_recognize,
	xps_open_document,
	xps_open_document_with_stream,
	xps_extensions,
	xps_mimetypes,
	NULL,
	NULL
};
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <ft2build.h>
#include FT_FREETYPE_H
#include FT_ADVANCES_H

static inline int ishex(int a)
{
	return (a >= 'A' && a <= 'F') ||
		(a >= 'a' && a <= 'f') ||
		(a >= '0' && a <= '9');
}

static inline int unhex(int a)
{
	if (a >= 'A' && a <= 'F') return a - 'A' + 0xA;
	if (a >= 'a' && a <= 'f') return a - 'a' + 0xA;
	if (a >= '0' && a <= '9') return a - '0';
	return 0;
}

int
xps_count_font_encodings(fz_context *ctx, fz_font *font)
{
	FT_Face face = fz_font_ft_face(ctx, font);
	return face->num_charmaps;
}

void
xps_identify_font_encoding(fz_context *ctx, fz_font *font, int idx, int *pid, int *eid)
{
	FT_Face face = fz_font_ft_face(ctx, font);
	*pid = face->charmaps[idx]->platform_id;
	*eid = face->charmaps[idx]->encoding_id;
}

void
xps_select_font_encoding(fz_context *ctx, fz_font *font, int idx)
{
	FT_Face face = fz_font_ft_face(ctx, font);
	FT_Set_Charmap(face, face->charmaps[idx]);
}

int
xps_encode_font_char(fz_context *ctx, fz_font *font, int code)
{
	FT_Face face = fz_font_ft_face(ctx, font);
	int gid = FT_Get_Char_Index(face, code);
	if (gid == 0 && face->charmap && face->charmap->platform_id == 3 && face->charmap->encoding_id == 0)
		gid = FT_Get_Char_Index(face, 0xF000 | code);
	return gid;
}

void
xps_measure_font_glyph(fz_context *ctx, xps_document *doc, fz_font *font, int gid, xps_glyph_metrics *mtx)
{
	int mask = FT_LOAD_NO_SCALE | FT_LOAD_IGNORE_TRANSFORM;
	FT_Face face = fz_font_ft_face(ctx, font);
	FT_Fixed hadv = 0, vadv = 0;

	fz_lock(ctx, FZ_LOCK_FREETYPE);
	FT_Get_Advance(face, gid, mask, &hadv);
	FT_Get_Advance(face, gid, mask | FT_LOAD_VERTICAL_LAYOUT, &vadv);
	fz_unlock(ctx, FZ_LOCK_FREETYPE);

	mtx->hadv = (float) hadv / face->units_per_EM;
	mtx->vadv = (float) vadv / face->units_per_EM;
	mtx->vorg = (float) face->ascender / face->units_per_EM;
}

static fz_font *
xps_lookup_font_imp(fz_context *ctx, xps_document *doc, char *name)
{
	xps_font_cache *cache;
	for (cache = doc->font_table; cache; cache = cache->next)
		if (!xps_strcasecmp(cache->name, name))
			return fz_keep_font(ctx, cache->font);
	return NULL;
}

static void
xps_insert_font(fz_context *ctx, xps_document *doc, char *name, fz_font *font)
{
	xps_font_cache *cache = fz_malloc_struct(ctx, xps_font_cache);
	cache->font = NULL;
	cache->name = NULL;

	fz_try(ctx)
	{
		cache->font = fz_keep_font(ctx, font);
		cache->name = fz_strdup(ctx, name);
		cache->next = doc->font_table;
	}
	fz_catch(ctx)
	{
		fz_drop_font(ctx, cache->font);
		fz_free(ctx, cache->name);
		fz_free(ctx, cache);
		fz_rethrow(ctx);
	}

	doc->font_table = cache;
}

/*
 * Some fonts in XPS are obfuscated by XOR:ing the first 32 bytes of the
 * data with the GUID in the fontname.
 */
static void
xps_deobfuscate_font_resource(fz_context *ctx, xps_document *doc, xps_part *part)
{
	unsigned char buf[33];
	unsigned char key[16];
	unsigned char *data;
	size_t size;
	char *p;
	int i;

	size = fz_buffer_storage(ctx, part->data, &data);
	if (size < 32)
	{
		fz_warn(ctx, "insufficient data for font deobfuscation");
		return;
	}

	p = strrchr(part->name, '/');
	if (!p)
		p = part->name;

	for (i = 0; i < 32 && *p; p++)
	{
		if (ishex(*p))
			buf[i++] = *p;
	}
	buf[i] = 0;

	if (i != 32)
	{
		fz_warn(ctx, "cannot extract GUID from obfuscated font part name");
		return;
	}

	for (i = 0; i < 16; i++)
		key[i] = unhex(buf[i*2+0]) * 16 + unhex(buf[i*2+1]);

	for (i = 0; i < 16; i++)
	{
		data[i] ^= key[15-i];
		data[i+16] ^= key[15-i];
	}
}

static void
xps_select_best_font_encoding(fz_context *ctx, xps_document *doc, fz_font *font)
{
	static struct { int pid, eid; } xps_cmap_list[] =
	{
		{ 3, 10 },		/* Unicode with surrogates */
		{ 3, 1 },		/* Unicode without surrogates */
		{ 3, 5 },		/* Wansung */
		{ 3, 4 },		/* Big5 */
		{ 3, 3 },		/* Prc */
		{ 3, 2 },		/* ShiftJis */
		{ 3, 0 },		/* Symbol */
		{ 1, 0 },
		{ -1, -1 },
	};

	int i, k, n, pid, eid;

	n = xps_count_font_encodings(ctx, font);
	for (k = 0; xps_cmap_list[k].pid != -1; k++)
	{
		for (i = 0; i < n; i++)
		{
			xps_identify_font_encoding(ctx, font, i, &pid, &eid);
			if (pid == xps_cmap_list[k].pid && eid == xps_cmap_list[k].eid)
			{
				xps_select_font_encoding(ctx, font, i);
				return;
			}
		}
	}

	fz_warn(ctx, "cannot find a suitable cmap");
}

fz_font *
xps_lookup_font(fz_context *ctx, xps_document *doc, char *base_uri, char *font_uri, char *style_att)
{
	char partname[1024];
	char fakename[1024];
	char *subfont;
	int subfontid = 0;
	xps_part *part;
	fz_font *font;

	xps_resolve_url(ctx, doc, partname, base_uri, font_uri, sizeof partname);
	subfont = strrchr(partname, '#');
	if (subfont)
	{
		subfontid = atoi(subfont + 1);
		*subfont = 0;
	}

	/* Make a new part name for font with style simulation applied */
	fz_strlcpy(fakename, partname, sizeof fakename);
	if (style_att)
	{
		if (!strcmp(style_att, "BoldSimulation"))
			fz_strlcat(fakename, "#Bold", sizeof fakename);
		else if (!strcmp(style_att, "ItalicSimulation"))
			fz_strlcat(fakename, "#Italic", sizeof fakename);
		else if (!strcmp(style_att, "BoldItalicSimulation"))
			fz_strlcat(fakename, "#BoldItalic", sizeof fakename);
	}

	font = xps_lookup_font_imp(ctx, doc, fakename);
	if (!font)
	{
		fz_buffer *buf = NULL;
		fz_var(buf);

		fz_try(ctx)
		{
			part = xps_read_part(ctx, doc, partname);
		}
		fz_catch(ctx)
		{
			if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
			{
				if (doc->cookie)
					doc->cookie->incomplete = 1;
				else
					fz_rethrow(ctx);
			}
			else
				fz_warn(ctx, "cannot find font resource part '%s'", partname);
			return NULL;
		}

		/* deobfuscate if necessary */
		if (strstr(part->name, ".odttf"))
			xps_deobfuscate_font_resource(ctx, doc, part);
		if (strstr(part->name, ".ODTTF"))
			xps_deobfuscate_font_resource(ctx, doc, part);

		fz_var(font);
		fz_try(ctx)
		{
			font = fz_new_font_from_buffer(ctx, NULL, part->data, subfontid, 1);
			xps_select_best_font_encoding(ctx, doc, font);
			xps_insert_font(ctx, doc, fakename, font);
		}
		fz_always(ctx)
		{
			xps_drop_part(ctx, doc, part);
		}
		fz_catch(ctx)
		{
			fz_drop_font(ctx, font);
			fz_warn(ctx, "cannot load font resource '%s'", partname);
			return NULL;
		}

		if (style_att)
		{
			fz_font_flags_t *flags = fz_font_flags(font);
			int bold = !!strstr(style_att, "Bold");
			int italic = !!strstr(style_att, "Italic");
			flags->fake_bold = bold;
			flags->is_bold = bold;
			flags->fake_italic = italic;
			flags->is_italic = italic;
		}
	}
	return font;
}

/*
 * Parse and draw an XPS <Glyphs> element.
 *
 * Indices syntax:

 GlyphIndices	= GlyphMapping ( ";" GlyphMapping )
 GlyphMapping	= ( [ClusterMapping] GlyphIndex ) [GlyphMetrics]
 ClusterMapping = "(" ClusterCodeUnitCount [":" ClusterGlyphCount] ")"
 ClusterCodeUnitCount	= * DIGIT
 ClusterGlyphCount		= * DIGIT
 GlyphIndex		= * DIGIT
 GlyphMetrics	= "," AdvanceWidth ["," uOffset ["," vOffset]]
 AdvanceWidth	= ["+"] RealNum
 uOffset		= ["+" | "-"] RealNum
 vOffset		= ["+" | "-"] RealNum
 RealNum		= ((DIGIT ["." DIGIT]) | ("." DIGIT)) [Exponent]
 Exponent		= ( ("E"|"e") ("+"|"-") DIGIT )

 */

static char *
xps_parse_digits(char *s, int *digit)
{
	*digit = 0;
	while (*s >= '0' && *s <= '9')
	{
		*digit = *digit * 10 + (*s - '0');
		s ++;
	}
	return s;
}

static char *
xps_parse_real_num(char *s, float *number, int *override)
{
	char *tail;
	float v;
	v = fz_strtof(s, &tail);
	*override = tail != s;
	if (*override)
		*number = v;
	return tail;
}

static char *
xps_parse_cluster_mapping(char *s, int *code_count, int *glyph_count)
{
	if (*s == '(')
		s = xps_parse_digits(s + 1, code_count);
	if (*s == ':')
		s = xps_parse_digits(s + 1, glyph_count);
	if (*s == ')')
		s ++;
	return s;
}

static char *
xps_parse_glyph_index(char *s, int *glyph_index)
{
	if (*s >= '0' && *s <= '9')
		s = xps_parse_digits(s, glyph_index);
	return s;
}

static char *
xps_parse_glyph_metrics(char *s, float *advance, float *uofs, float *vofs, int bidi_level)
{
	int override;
	if (*s == ',')
	{
		s = xps_parse_real_num(s + 1, advance, &override);
		if (override && (bidi_level & 1))
			*advance = -*advance;
	}
	if (*s == ',')
		s = xps_parse_real_num(s + 1, uofs, &override);
	if (*s == ',')
		s = xps_parse_real_num(s + 1, vofs, &override);
	return s;
}

fz_text *
xps_parse_glyphs_imp(fz_context *ctx, xps_document *doc, fz_matrix ctm,
	fz_font *font, float size, float originx, float originy,
	int is_sideways, int bidi_level,
	char *indices, char *unicode)
{
	xps_glyph_metrics mtx;
	fz_text *text;
	fz_matrix tm;
	float x = originx;
	float y = originy;
	char *us = unicode;
	char *is = indices;
	size_t un = 0;

	if (!unicode && !indices)
		fz_warn(ctx, "glyphs element with neither characters nor indices");

	if (us)
	{
		if (us[0] == '{' && us[1] == '}')
			us = us + 2;
		un = strlen(us);
	}

	if (is_sideways)
		tm = fz_pre_scale(fz_rotate(90), -size, size);
	else
		tm = fz_scale(size, -size);

	text = fz_new_text(ctx);

	fz_try(ctx)
	{
		while ((us && un > 0) || (is && *is))
		{
			int char_code = FZ_REPLACEMENT_CHARACTER;
			int code_count = 1;
			int glyph_count = 1;

			if (is && *is)
			{
				is = xps_parse_cluster_mapping(is, &code_count, &glyph_count);
			}

			if (code_count < 1)
				code_count = 1;
			if (glyph_count < 1)
				glyph_count = 1;

			/* TODO: add code chars with cluster mappings for text extraction */

			while (code_count--)
			{
				if (us && un > 0)
				{
					int t = fz_chartorune(&char_code, us);
					us += t; un -= t;
				}
			}

			while (glyph_count--)
			{
				int glyph_index = -1;
				float u_offset = 0;
				float v_offset = 0;
				float advance;
				int dir;

				if (is && *is)
					is = xps_parse_glyph_index(is, &glyph_index);

				if (glyph_index == -1)
					glyph_index = xps_encode_font_char(ctx, font, char_code);

				xps_measure_font_glyph(ctx, doc, font, glyph_index, &mtx);
				if (is_sideways)
					advance = mtx.vadv * 100;
				else if (bidi_level & 1)
					advance = -mtx.hadv * 100;
				else
					advance = mtx.hadv * 100;

				if (fz_font_flags(font)->fake_bold)
					advance *= 1.02f;

				if (is && *is)
				{
					is = xps_parse_glyph_metrics(is, &advance, &u_offset, &v_offset, bidi_level);
					if (*is == ';')
						is ++;
				}

				if (bidi_level & 1)
					u_offset = -mtx.hadv * 100 - u_offset;

				u_offset = u_offset * 0.01f * size;
				v_offset = v_offset * 0.01f * size;

				if (is_sideways)
				{
					tm.e = x + u_offset + (mtx.vorg * size);
					tm.f = y - v_offset + (mtx.hadv * 0.5f * size);
				}
				else
				{
					tm.e = x + u_offset;
					tm.f = y - v_offset;
				}

				dir = bidi_level & 1 ? FZ_BIDI_RTL : FZ_BIDI_LTR;
				fz_show_glyph(ctx, text, font, tm, glyph_index, char_code, is_sideways, bidi_level, dir, FZ_LANG_UNSET);

				x += advance * 0.01f * size;
			}
		}
	}
	fz_catch(ctx)
	{
		fz_drop_text(ctx, text);
		fz_rethrow(ctx);
	}

	return text;
}

void
xps_parse_glyphs(fz_context *ctx, xps_document *doc, fz_matrix ctm,
		char *base_uri, xps_resource *dict, fz_xml *root)
{
	fz_device *dev = doc->dev;

	fz_xml *node;

	char *fill_uri;
	char *opacity_mask_uri;

	char *bidi_level_att;
	char *fill_att;
	char *font_size_att;
	char *font_uri_att;
	char *origin_x_att;
	char *origin_y_att;
	char *is_sideways_att;
	char *indices_att;
	char *unicode_att;
	char *style_att;
	char *transform_att;
	char *clip_att;
	char *opacity_att;
	char *opacity_mask_att;

	fz_xml *transform_tag = NULL;
	fz_xml *clip_tag = NULL;
	fz_xml *fill_tag = NULL;
	fz_xml *opacity_mask_tag = NULL;

	char *fill_opacity_att = NULL;

	fz_font *font;

	float font_size = 10;
	int is_sideways = 0;
	int bidi_level = 0;

	fz_text *text = NULL;
	fz_rect area;

	/*
	 * Extract attributes and extended attributes.
	 */

	bidi_level_att = fz_xml_att(root, "BidiLevel");
	fill_att = fz_xml_att(root, "Fill");
	font_size_att = fz_xml_att(root, "FontRenderingEmSize");
	font_uri_att = fz_xml_att(root, "FontUri");
	origin_x_att = fz_xml_att(root, "OriginX");
	origin_y_att = fz_xml_att(root, "OriginY");
	is_sideways_att = fz_xml_att(root, "IsSideways");
	indices_att = fz_xml_att(root, "Indices");
	unicode_att = fz_xml_att(root, "UnicodeString");
	style_att = fz_xml_att(root, "StyleSimulations");
	transform_att = fz_xml_att(root, "RenderTransform");
	clip_att = fz_xml_att(root, "Clip");
	opacity_att = fz_xml_att(root, "Opacity");
	opacity_mask_att = fz_xml_att(root, "OpacityMask");

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "Glyphs.RenderTransform"))
			transform_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "Glyphs.OpacityMask"))
			opacity_mask_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "Glyphs.Clip"))
			clip_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "Glyphs.Fill"))
			fill_tag = fz_xml_down(node);
	}

	fill_uri = base_uri;
	opacity_mask_uri = base_uri;

	xps_resolve_resource_reference(ctx, doc, dict, &transform_att, &transform_tag, NULL);
	xps_resolve_resource_reference(ctx, doc, dict, &clip_att, &clip_tag, NULL);
	xps_resolve_resource_reference(ctx, doc, dict, &fill_att, &fill_tag, &fill_uri);
	xps_resolve_resource_reference(ctx, doc, dict, &opacity_mask_att, &opacity_mask_tag, &opacity_mask_uri);

	/*
	 * Check that we have all the necessary information.
	 */

	if (!font_size_att || !font_uri_att || !origin_x_att || !origin_y_att) {
		fz_warn(ctx, "missing attributes in glyphs element");
		return;
	}

	if (!indices_att && !unicode_att)
		return; /* nothing to draw */

	if (is_sideways_att)
		is_sideways = !strcmp(is_sideways_att, "true");

	if (bidi_level_att)
		bidi_level = atoi(bidi_level_att);

	/*
	 * Find and load the font resource.
	 */

	font = xps_lookup_font(ctx, doc, base_uri, font_uri_att, style_att);
	if (!font)
		font = fz_new_base14_font(ctx, "Times-Roman");

	fz_var(text);

	fz_try(ctx)
	{
		/*
		 * Set up graphics state.
		 */

		ctm = xps_parse_transform(ctx, doc, transform_att, transform_tag, ctm);

		if (clip_att || clip_tag)
			xps_clip(ctx, doc, ctm, dict, clip_att, clip_tag);

		font_size = fz_atof(font_size_att);

		text = xps_parse_glyphs_imp(ctx, doc, ctm, font, font_size,
				fz_atof(origin_x_att), fz_atof(origin_y_att),
				is_sideways, bidi_level, indices_att, unicode_att);

		area = fz_bound_text(ctx, text, NULL, ctm);

		xps_begin_opacity(ctx, doc, ctm, area, opacity_mask_uri, dict, opacity_att, opacity_mask_tag);

		/* If it's a solid color brush fill/stroke do a simple fill */

		if (fz_xml_is_tag(fill_tag, "SolidColorBrush"))
		{
			fill_opacity_att = fz_xml_att(fill_tag, "Opacity");
			fill_att = fz_xml_att(fill_tag, "Color");
			fill_tag = NULL;
		}

		if (fill_att)
		{
			float samples[FZ_MAX_COLORS];
			fz_colorspace *colorspace;

			xps_parse_color(ctx, doc, base_uri, fill_att, &colorspace, samples);
			if (fill_opacity_att)
				samples[0] *= fz_atof(fill_opacity_att);
			xps_set_color(ctx, doc, colorspace, samples);

			fz_fill_text(ctx, dev, text, ctm, doc->colorspace, doc->color, doc->alpha, fz_default_color_params);
		}

		/* If it's a complex brush, use the charpath as a clip mask */

		if (fill_tag)
		{
			fz_clip_text(ctx, dev, text, ctm, area);
			xps_parse_brush(ctx, doc, ctm, area, fill_uri, dict, fill_tag);
			fz_pop_clip(ctx, dev);
		}

		xps_end_opacity(ctx, doc, opacity_mask_uri, dict, opacity_att, opacity_mask_tag);

		if (clip_att || clip_tag)
			fz_pop_clip(ctx, dev);
	}
	fz_always(ctx)
	{
		fz_drop_text(ctx, text);
		fz_drop_font(ctx, font);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <string.h>
#include <math.h>
#include <float.h>
#include <stdlib.h>

#define MAX_STOPS 256

enum { SPREAD_PAD, SPREAD_REPEAT, SPREAD_REFLECT };

/*
 * Parse a list of GradientStop elements.
 * Fill the offset and color arrays, and
 * return the number of stops parsed.
 */

struct stop
{
	float offset;
	float r, g, b, a;
	int index;
};

static int cmp_stop(const void *a, const void *b)
{
	const struct stop *astop = a;
	const struct stop *bstop = b;
	float diff = astop->offset - bstop->offset;
	if (diff < 0)
		return -1;
	if (diff > 0)
		return 1;
	return astop->index - bstop->index;
}

static inline float lerp(float a, float b, float x)
{
	return a + (b - a) * x;
}

static int
xps_parse_gradient_stops(fz_context *ctx, xps_document *doc, char *base_uri, fz_xml *node,
	struct stop *stops, int maxcount)
{
	fz_colorspace *colorspace;
	float sample[FZ_MAX_COLORS];
	float rgb[3];
	int before, after;
	int count;
	int i;

	/* We may have to insert 2 extra stops when postprocessing */
	maxcount -= 2;

	count = 0;
	while (node && count < maxcount)
	{
		if (fz_xml_is_tag(node, "GradientStop"))
		{
			char *offset = fz_xml_att(node, "Offset");
			char *color = fz_xml_att(node, "Color");
			if (offset && color)
			{
				stops[count].offset = fz_atof(offset);
				stops[count].index = count;

				xps_parse_color(ctx, doc, base_uri, color, &colorspace, sample);

				fz_convert_color(ctx, colorspace, sample+1, fz_device_rgb(ctx), rgb, NULL, fz_default_color_params);

				stops[count].r = rgb[0];
				stops[count].g = rgb[1];
				stops[count].b = rgb[2];
				stops[count].a = sample[0];

				count ++;
			}
		}
		node = fz_xml_next(node);
	}

	if (count == 0)
	{
		fz_warn(ctx, "gradient brush has no gradient stops");
		stops[0].offset = 0;
		stops[0].r = 0;
		stops[0].g = 0;
		stops[0].b = 0;
		stops[0].a = 1;
		stops[1].offset = 1;
		stops[1].r = 1;
		stops[1].g = 1;
		stops[1].b = 1;
		stops[1].a = 1;
		return 2;
	}

	if (count == maxcount)
		fz_warn(ctx, "gradient brush exceeded maximum number of gradient stops");

	/* Postprocess to make sure the range of offsets is 0.0 to 1.0 */

	qsort(stops, count, sizeof(struct stop), cmp_stop);

	before = -1;
	after = -1;

	for (i = 0; i < count; i++)
	{
		if (stops[i].offset < 0)
			before = i;
		if (stops[i].offset > 1)
		{
			after = i;
			break;
		}
	}

	/* Remove all stops < 0 except the largest one */
	if (before > 0)
	{
		memmove(stops, stops + before, (count - before) * sizeof(struct stop));
		count -= before;
	}

	/* Remove all stops > 1 except the smallest one */
	if (after >= 0)
		count = after + 1;

	/* Expand single stop to 0 .. 1 */
	if (count == 1)
	{
		stops[1] = stops[0];
		stops[0].offset = 0;
		stops[1].offset = 1;
		return 2;
	}

	/* First stop < 0 -- interpolate value to 0 */
	if (stops[0].offset < 0)
	{
		float d = -stops[0].offset / (stops[1].offset - stops[0].offset);
		stops[0].offset = 0;
		stops[0].r = lerp(stops[0].r, stops[1].r, d);
		stops[0].g = lerp(stops[0].g, stops[1].g, d);
		stops[0].b = lerp(stops[0].b, stops[1].b, d);
		stops[0].a = lerp(stops[0].a, stops[1].a, d);
	}

	/* Last stop > 1 -- interpolate value to 1 */
	if (stops[count-1].offset > 1)
	{
		float d = (1 - stops[count-2].offset) / (stops[count-1].offset - stops[count-2].offset);
		stops[count-1].offset = 1;
		stops[count-1].r = lerp(stops[count-2].r, stops[count-1].r, d);
		stops[count-1].g = lerp(stops[count-2].g, stops[count-1].g, d);
		stops[count-1].b = lerp(stops[count-2].b, stops[count-1].b, d);
		stops[count-1].a = lerp(stops[count-2].a, stops[count-1].a, d);
	}

	/* First stop > 0 -- insert a duplicate at 0 */
	if (stops[0].offset > 0)
	{
		memmove(stops + 1, stops, count * sizeof(struct stop));
		stops[0] = stops[1];
		stops[0].offset = 0;
		count++;
	}

	/* Last stop < 1 -- insert a duplicate at 1 */
	if (stops[count-1].offset < 1)
	{
		stops[count] = stops[count-1];
		stops[count].offset = 1;
		count++;
	}

	return count;
}

static void
xps_sample_gradient_stops(fz_context *ctx, xps_document *doc, fz_shade *shade, struct stop *stops, int count)
{
	float offset, d;
	int i, k;

	k = 0;
	for (i = 0; i < 256; i++)
	{
		offset = i / 255.0f;
		while (k + 1 < count && offset > stops[k+1].offset)
			k++;

		d = (offset - stops[k].offset) / (stops[k+1].offset - stops[k].offset);

		shade->function[i][0] = lerp(stops[k].r, stops[k+1].r, d);
		shade->function[i][1] = lerp(stops[k].g, stops[k+1].g, d);
		shade->function[i][2] = lerp(stops[k].b, stops[k+1].b, d);
		shade->function[i][3] = lerp(stops[k].a, stops[k+1].a, d);
	}
}

/*
 * Radial gradients map more or less to Radial shadings.
 * The inner circle is always a point.
 * The outer circle is actually an ellipse,
 * mess with the transform to squash the circle into the right aspect.
 */

static void
xps_draw_one_radial_gradient(fz_context *ctx, xps_document *doc, fz_matrix ctm,
	struct stop *stops, int count,
	int extend,
	float x0, float y0, float r0,
	float x1, float y1, float r1)
{
	fz_device *dev = doc->dev;
	fz_shade *shade;

	shade = fz_malloc_struct(ctx, fz_shade);
	FZ_INIT_STORABLE(shade, 1, fz_drop_shade_imp);
	shade->colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
	shade->bbox = fz_infinite_rect;
	shade->matrix = fz_identity;
	shade->use_background = 0;
	shade->use_function = 1;
	shade->type = FZ_RADIAL;
	shade->u.l_or_r.extend[0] = extend;
	shade->u.l_or_r.extend[1] = extend;

	shade->u.l_or_r.coords[0][0] = x0;
	shade->u.l_or_r.coords[0][1] = y0;
	shade->u.l_or_r.coords[0][2] = r0;
	shade->u.l_or_r.coords[1][0] = x1;
	shade->u.l_or_r.coords[1][1] = y1;
	shade->u.l_or_r.coords[1][2] = r1;

	fz_try(ctx)
	{
		xps_sample_gradient_stops(ctx, doc, shade, stops, count);
		fz_fill_shade(ctx, dev, shade, ctm, 1, fz_default_color_params);
	}
	fz_always(ctx)
		fz_drop_shade(ctx, shade);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

/*
 * Linear gradients.
 */

static void
xps_draw_one_linear_gradient(fz_context *ctx, xps_document *doc, fz_matrix ctm,
	struct stop *stops, int count,
	int extend,
	float x0, float y0, float x1, float y1)
{
	fz_device *dev = doc->dev;
	fz_shade *shade;

	shade = fz_malloc_struct(ctx, fz_shade);
	FZ_INIT_STORABLE(shade, 1, fz_drop_shade_imp);
	shade->colorspace = fz_keep_colorspace(ctx, fz_device_rgb(ctx));
	shade->bbox = fz_infinite_rect;
	shade->matrix = fz_identity;
	shade->use_background = 0;
	shade->use_function = 1;
	shade->type = FZ_LINEAR;
	shade->u.l_or_r.extend[0] = extend;
	shade->u.l_or_r.extend[1] = extend;

	shade->u.l_or_r.coords[0][0] = x0;
	shade->u.l_or_r.coords[0][1] = y0;
	shade->u.l_or_r.coords[0][2] = 0;
	shade->u.l_or_r.coords[1][0] = x1;
	shade->u.l_or_r.coords[1][1] = y1;
	shade->u.l_or_r.coords[1][2] = 0;

	fz_try(ctx)
	{
		xps_sample_gradient_stops(ctx, doc, shade, stops, count);
		fz_fill_shade(ctx, dev, shade, ctm, doc->opacity[doc->opacity_top], fz_default_color_params);
	}
	fz_always(ctx)
		fz_drop_shade(ctx, shade);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

/*
 * We need to loop and create many shading objects to account
 * for the Repeat and Reflect SpreadMethods.
 * I'm not smart enough to calculate this analytically
 * so we iterate and check each object until we
 * reach a reasonable limit for infinite cases.
 */

static void
xps_draw_radial_gradient(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area,
	struct stop *stops, int count,
	fz_xml *root, int spread)
{
	float x0, y0, r0;
	float x1, y1, r1;
	float xrad = 1;
	float yrad = 1;
	float invscale;
	int i, ma = 1;
	fz_matrix inv;

	char *center_att = fz_xml_att(root, "Center");
	char *origin_att = fz_xml_att(root, "GradientOrigin");
	char *radius_x_att = fz_xml_att(root, "RadiusX");
	char *radius_y_att = fz_xml_att(root, "RadiusY");

	x0 = y0 = 0.0f;
	x1 = y1 = 1.0f;
	xrad = 1.0f;
	yrad = 1.0f;

	if (origin_att)
		xps_parse_point(ctx, doc, origin_att, &x0, &y0);
	if (center_att)
		xps_parse_point(ctx, doc, center_att, &x1, &y1);
	if (radius_x_att)
		xrad = fz_atof(radius_x_att);
	if (radius_y_att)
		yrad = fz_atof(radius_y_att);

	xrad = fz_max(0.01f, xrad);
	yrad = fz_max(0.01f, yrad);

	/* scale the ctm to make ellipses */
	if (fz_abs(xrad) > FLT_EPSILON)
	{
		ctm = fz_pre_scale(ctm, 1, yrad/xrad);
	}

	if (yrad != 0.0f)
	{
		invscale = xrad / yrad;
		y0 = y0 * invscale;
		y1 = y1 * invscale;
	}

	r0 = 0;
	r1 = xrad;

	inv = fz_invert_matrix(ctm);
	area = fz_transform_rect(area, inv);
	ma = fz_maxi(ma, ceilf(hypotf(area.x0 - x0, area.y0 - y0) / xrad));
	ma = fz_maxi(ma, ceilf(hypotf(area.x1 - x0, area.y0 - y0) / xrad));
	ma = fz_maxi(ma, ceilf(hypotf(area.x0 - x0, area.y1 - y0) / xrad));
	ma = fz_maxi(ma, ceilf(hypotf(area.x1 - x0, area.y1 - y0) / xrad));

	if (spread == SPREAD_REPEAT)
	{
		for (i = ma - 1; i >= 0; i--)
			xps_draw_one_radial_gradient(ctx, doc, ctm, stops, count, 0, x0, y0, r0 + i * xrad, x1, y1, r1 + i * xrad);
	}
	else if (spread == SPREAD_REFLECT)
	{
		if ((ma % 2) != 0)
			ma++;
		for (i = ma - 2; i >= 0; i -= 2)
		{
			xps_draw_one_radial_gradient(ctx, doc, ctm, stops, count, 0, x0, y0, r0 + i * xrad, x1, y1, r1 + i * xrad);
			xps_draw_one_radial_gradient(ctx, doc, ctm, stops, count, 0, x0, y0, r0 + (i + 2) * xrad, x1, y1, r1 + i * xrad);
		}
	}
	else
	{
		xps_draw_one_radial_gradient(ctx, doc, ctm, stops, count, 1, x0, y0, r0, x1, y1, r1);
	}
}

/*
 * Calculate how many iterations are needed to cover
 * the bounding box.
 */

static void
xps_draw_linear_gradient(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area,
	struct stop *stops, int count,
	fz_xml *root, int spread)
{
	float x0, y0, x1, y1;
	int i, mi, ma;
	float dx, dy, x, y, k;
	fz_point p1, p2;
	fz_matrix inv;

	char *start_point_att = fz_xml_att(root, "StartPoint");
	char *end_point_att = fz_xml_att(root, "EndPoint");

	x0 = y0 = 0;
	x1 = y1 = 1;

	if (start_point_att)
		xps_parse_point(ctx, doc, start_point_att, &x0, &y0);
	if (end_point_att)
		xps_parse_point(ctx, doc, end_point_att, &x1, &y1);

	p1.x = x0; p1.y = y0; p2.x = x1; p2.y = y1;
	inv = fz_invert_matrix(ctm);
	area = fz_transform_rect(area, inv);
	x = p2.x - p1.x; y = p2.y - p1.y;
	k = ((area.x0 - p1.x) * x + (area.y0 - p1.y) * y) / (x * x + y * y);
	mi = floorf(k); ma = ceilf(k);
	k = ((area.x1 - p1.x) * x + (area.y0 - p1.y) * y) / (x * x + y * y);
	mi = fz_mini(mi, floorf(k)); ma = fz_maxi(ma, ceilf(k));
	k = ((area.x0 - p1.x) * x + (area.y1 - p1.y) * y) / (x * x + y * y);
	mi = fz_mini(mi, floorf(k)); ma = fz_maxi(ma, ceilf(k));
	k = ((area.x1 - p1.x) * x + (area.y1 - p1.y) * y) / (x * x + y * y);
	mi = fz_mini(mi, floorf(k)); ma = fz_maxi(ma, ceilf(k));
	dx = x1 - x0; dy = y1 - y0;

	if (spread == SPREAD_REPEAT)
	{
		for (i = mi; i < ma; i++)
			xps_draw_one_linear_gradient(ctx, doc, ctm, stops, count, 0, x0 + i * dx, y0 + i * dy, x1 + i * dx, y1 + i * dy);
	}
	else if (spread == SPREAD_REFLECT)
	{
		if ((mi % 2) != 0)
			mi--;
		for (i = mi; i < ma; i += 2)
		{
			xps_draw_one_linear_gradient(ctx, doc, ctm, stops, count, 0, x0 + i * dx, y0 + i * dy, x1 + i * dx, y1 + i * dy);
			xps_draw_one_linear_gradient(ctx, doc, ctm, stops, count, 0, x0 + (i + 2) * dx, y0 + (i + 2) * dy, x1 + i * dx, y1 + i * dy);
		}
	}
	else
	{
		xps_draw_one_linear_gradient(ctx, doc, ctm, stops, count, 1, x0, y0, x1, y1);
	}
}

/*
 * Parse XML tag and attributes for a gradient brush, create color/opacity
 * function objects and call gradient drawing primitives.
 */

static void
xps_parse_gradient_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area,
	char *base_uri, xps_resource *dict, fz_xml *root,
	void (*draw)(fz_context *ctx, xps_document *, fz_matrix, fz_rect, struct stop *, int, fz_xml *, int))
{
	fz_xml *node;

	char *opacity_att;
	char *spread_att;
	char *transform_att;

	fz_xml *transform_tag = NULL;
	fz_xml *stop_tag = NULL;

	struct stop stop_list[MAX_STOPS];
	int stop_count;
	int spread_method;

	opacity_att = fz_xml_att(root, "Opacity");
	spread_att = fz_xml_att(root, "SpreadMethod");
	transform_att = fz_xml_att(root, "Transform");

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "LinearGradientBrush.Transform"))
			transform_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "RadialGradientBrush.Transform"))
			transform_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "LinearGradientBrush.GradientStops"))
			stop_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "RadialGradientBrush.GradientStops"))
			stop_tag = fz_xml_down(node);
	}

	xps_resolve_resource_reference(ctx, doc, dict, &transform_att, &transform_tag, NULL);

	spread_method = SPREAD_PAD;
	if (spread_att)
	{
		if (!strcmp(spread_att, "Pad"))
			spread_method = SPREAD_PAD;
		if (!strcmp(spread_att, "Reflect"))
			spread_method = SPREAD_REFLECT;
		if (!strcmp(spread_att, "Repeat"))
			spread_method = SPREAD_REPEAT;
	}

	ctm = xps_parse_transform(ctx, doc, transform_att, transform_tag, ctm);

	if (!stop_tag) {
		fz_warn(ctx, "missing gradient stops tag");
		return;
	}

	stop_count = xps_parse_gradient_stops(ctx, doc, base_uri, stop_tag, stop_list, MAX_STOPS);
	if (stop_count == 0)
	{
		fz_warn(ctx, "no gradient stops found");
		return;
	}

	xps_begin_opacity(ctx, doc, ctm, area, base_uri, dict, opacity_att, NULL);

	draw(ctx, doc, ctm, area, stop_list, stop_count, root, spread_method);

	xps_end_opacity(ctx, doc, base_uri, dict, opacity_att, NULL);
}

void
xps_parse_linear_gradient_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area,
	char *base_uri, xps_resource *dict, fz_xml *root)
{
	xps_parse_gradient_brush(ctx, doc, ctm, area, base_uri, dict, root, xps_draw_linear_gradient);
}

void
xps_parse_radial_gradient_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area,
	char *base_uri, xps_resource *dict, fz_xml *root)
{
	xps_parse_gradient_brush(ctx, doc, ctm, area, base_uri, dict, root, xps_draw_radial_gradient);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <string.h>

static fz_image *
xps_load_image(fz_context *ctx, xps_document *doc, xps_part *part)
{
	return fz_new_image_from_buffer(ctx, part->data);
}

/* FIXME: area unused! */
static void
xps_paint_image_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict,
	fz_xml *root, void *vimage)
{
	fz_image *image = vimage;
	float xs, ys;

	if (image->xres == 0 || image->yres == 0)
		return;
	xs = image->w * 96 / image->xres;
	ys = image->h * 96 / image->yres;
	ctm = fz_pre_scale(ctm, xs, ys);
	fz_fill_image(ctx, doc->dev, image, ctm, doc->opacity[doc->opacity_top], fz_default_color_params);
}

static void
xps_find_image_brush_source_part(fz_context *ctx, xps_document *doc, char *base_uri, fz_xml *root, xps_part **image_part, xps_part **profile_part)
{
	char *image_source_att;
	char buf[1024];
	char partname[1024];
	char *image_name;
	char *profile_name;
	char *p;

	image_source_att = fz_xml_att(root, "ImageSource");
	if (!image_source_att)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find image source attribute");

	/* "{ColorConvertedBitmap /Resources/Image.tiff /Resources/Profile.icc}" */
	if (strstr(image_source_att, "{ColorConvertedBitmap") == image_source_att)
	{
		image_name = NULL;
		profile_name = NULL;

		fz_strlcpy(buf, image_source_att, sizeof buf);
		p = strchr(buf, ' ');
		if (p)
		{
			image_name = p + 1;
			p = strchr(p + 1, ' ');
			if (p)
			{
				*p = 0;
				profile_name = p + 1;
				p = strchr(p + 1, '}');
				if (p)
					*p = 0;
			}
		}
	}
	else
	{
		image_name = image_source_att;
		profile_name = NULL;
	}

	if (!image_name)
		fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find image source");

	if (image_part)
	{
		xps_resolve_url(ctx, doc, partname, base_uri, image_name, sizeof partname);
		*image_part = xps_read_part(ctx, doc, partname);
	}

	if (profile_part)
	{
		if (profile_name)
		{
			xps_resolve_url(ctx, doc, partname, base_uri, profile_name, sizeof partname);
			*profile_part = xps_read_part(ctx, doc, partname);
		}
		else
			*profile_part = NULL;
	}
}

void
xps_parse_image_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area,
	char *base_uri, xps_resource *dict, fz_xml *root)
{
	xps_part *part = NULL;
	fz_image *image = NULL;

	fz_try(ctx)
	{
		xps_find_image_brush_source_part(ctx, doc, base_uri, root, &part, NULL);
	}
	fz_catch(ctx)
	{
		if (fz_caught(ctx) == FZ_ERROR_TRYLATER)
		{
			if (doc->cookie)
				doc->cookie->incomplete = 1;
			else
				fz_rethrow(ctx);
		}
		else
			fz_warn(ctx, "cannot find image source");
		return;
	}

	fz_try(ctx)
	{
		image = xps_load_image(ctx, doc, part);
	}
	fz_always(ctx)
	{
		xps_drop_part(ctx, doc, part);
	}
	fz_catch(ctx)
	{
		fz_warn(ctx, "cannot decode image resource");
		return;
	}

	fz_try(ctx)
		xps_parse_tiling_brush(ctx, doc, ctm, area, base_uri, dict, root, xps_paint_image_brush, image);
	fz_always(ctx)
		fz_drop_image(ctx, image);
	fz_catch(ctx)
		fz_rethrow(ctx);
}
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// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#ifndef SOURCE_XPS_IMP_H
#define SOURCE_XPS_IMP_H

typedef struct xps_document_s xps_document;
typedef struct xps_page_s xps_page;

fz_document *xps_open_document(fz_context *ctx, const char *filename);
fz_document *xps_open_document_with_stream(fz_context *ctx, fz_stream *file);
int xps_count_pages(fz_context *ctx, fz_document *doc, int chapter);
fz_page *xps_load_page(fz_context *ctx, fz_document *doc, int chapter, int number);
fz_outline *xps_load_outline(fz_context *ctx, fz_document *doc);
void xps_run_page(fz_context *ctx, fz_page *page, fz_device *dev, fz_matrix ctm, fz_cookie *cookie);
fz_link *xps_load_links(fz_context *ctx, fz_page *page);
fz_link_dest xps_lookup_link_target(fz_context *ctx, fz_document *doc, const char *target_uri);

int xps_strcasecmp(char *a, char *b);
void xps_resolve_url(fz_context *ctx, xps_document *doc, char *output, char *base_uri, char *path, int output_size);
char *xps_parse_point(fz_context *ctx, xps_document *doc, char *s_in, float *x, float *y);

typedef struct xps_part_s xps_part;

struct xps_part_s
{
	char *name;
	fz_buffer *data;
};

int xps_has_part(fz_context *ctx, xps_document *doc, char *partname);

/*
	Read and interleave split parts from a ZIP file.
*/
xps_part *xps_read_part(fz_context *ctx, xps_document *doc, char *partname);
void xps_drop_part(fz_context *ctx, xps_document *doc, xps_part *part);

typedef struct xps_fixdoc_s xps_fixdoc;
typedef struct xps_fixpage_s xps_fixpage;
typedef struct xps_target_s xps_target;

struct xps_fixdoc_s
{
	char *name;
	char *outline;
	xps_fixdoc *next;
};

struct xps_fixpage_s
{
	char *name;
	int number;
	int width;
	int height;
	xps_fixpage *next;
};

struct xps_page_s
{
	fz_page super;
	xps_fixpage *fix;
	fz_xml_doc *xml;
};

struct xps_target_s
{
	char *name;
	int page;
	xps_target *next;
};

void xps_read_page_list(fz_context *ctx, xps_document *doc);
void xps_print_page_list(fz_context *ctx, xps_document *doc);
void xps_drop_page_list(fz_context *ctx, xps_document *doc);

typedef struct xps_font_cache_s xps_font_cache;

struct xps_font_cache_s
{
	char *name;
	fz_font *font;
	xps_font_cache *next;
};

typedef struct xps_glyph_metrics_s xps_glyph_metrics;

struct xps_glyph_metrics_s
{
	float hadv, vadv, vorg;
};

int xps_count_font_encodings(fz_context *ctx, fz_font *font);
void xps_identify_font_encoding(fz_context *ctx, fz_font *font, int idx, int *pid, int *eid);
void xps_select_font_encoding(fz_context *ctx, fz_font *font, int idx);
int xps_encode_font_char(fz_context *ctx, fz_font *font, int key);

void xps_measure_font_glyph(fz_context *ctx, xps_document *doc, fz_font *font, int gid, xps_glyph_metrics *mtx);

void xps_print_path(fz_context *ctx, xps_document *doc);

void xps_parse_color(fz_context *ctx, xps_document *doc, char *base_uri, char *hexstring, fz_colorspace **csp, float *samples);
void xps_set_color(fz_context *ctx, xps_document *doc, fz_colorspace *colorspace, float *samples);

typedef struct xps_resource_s xps_resource;

struct xps_resource_s
{
	char *name;
	char *base_uri; /* only used in the head nodes */
	fz_xml_doc *base_xml; /* only used in the head nodes, to free the xml document */
	fz_xml *data;
	xps_resource *next;
	xps_resource *parent; /* up to the previous dict in the stack */
};

xps_resource * xps_parse_resource_dictionary(fz_context *ctx, xps_document *doc, char *base_uri, fz_xml *root);
void xps_drop_resource_dictionary(fz_context *ctx, xps_document *doc, xps_resource *dict);
void xps_resolve_resource_reference(fz_context *ctx, xps_document *doc, xps_resource *dict, char **attp, fz_xml **tagp, char **urip);

void xps_print_resource_dictionary(fz_context *ctx, xps_document *doc, xps_resource *dict);

void xps_parse_fixed_page(fz_context *ctx, xps_document *doc, fz_matrix ctm, xps_page *page);
void xps_parse_canvas(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *node);

/*
	Parse an XPS <Path> element, and call relevant
	functions for drawing and/or clipping the child elements.
*/
void xps_parse_path(fz_context *ctx, xps_document *doc, fz_matrix ctm, char *base_uri, xps_resource *dict, fz_xml *node);
void xps_parse_glyphs(fz_context *ctx, xps_document *doc, fz_matrix ctm, char *base_uri, xps_resource *dict, fz_xml *node);
void xps_parse_solid_color_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, char *base_uri, xps_resource *dict, fz_xml *node);
void xps_parse_image_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *node);
void xps_parse_visual_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *node);
void xps_parse_linear_gradient_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *node);
void xps_parse_radial_gradient_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *node);

void xps_parse_tiling_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *root, void(*func)(fz_context *ctx, xps_document*, fz_matrix, fz_rect, char*, xps_resource*, fz_xml*, void*), void *user);

fz_font *xps_lookup_font(fz_context *ctx, xps_document *doc, char *base_uri, char *font_uri, char *style_att);

/*
	Parse an abbreviated geometry string, and call
	moveto/lineto/curveto functions to build up a path.
 */
fz_path *xps_parse_abbreviated_geometry(fz_context *ctx, xps_document *doc, char *geom, int *fill_rule);
fz_path *xps_parse_path_geometry(fz_context *ctx, xps_document *doc, xps_resource *dict, fz_xml *root, int stroking, int *fill_rule);
fz_matrix xps_parse_transform(fz_context *ctx, xps_document *doc, char *att, fz_xml *tag, fz_matrix ctm);
fz_rect xps_parse_rectangle(fz_context *ctx, xps_document *doc, char *text);

void xps_begin_opacity(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, char *opacity_att, fz_xml *opacity_mask_tag);
void xps_end_opacity(fz_context *ctx, xps_document *doc, char *base_uri, xps_resource *dict, char *opacity_att, fz_xml *opacity_mask_tag);

void xps_parse_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *node);
void xps_parse_element(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *node);

void xps_clip(fz_context *ctx, xps_document *doc, fz_matrix ctm, xps_resource *dict, char *clip_att, fz_xml *clip_tag);

fz_xml *xps_lookup_alternate_content(fz_context *ctx, xps_document *doc, fz_xml *node);

typedef struct xps_entry_s xps_entry;

/* Implementation details: Subject to change. */

struct xps_entry_s
{
	char *name;
	int64_t offset;
	int csize;
	int usize;
};

struct xps_document_s
{
	fz_document super;
	fz_archive *zip;

	char *start_part; /* fixed document sequence */
	xps_fixdoc *first_fixdoc; /* first fixed document */
	xps_fixdoc *last_fixdoc; /* last fixed document */
	xps_fixpage *first_page; /* first page of document */
	xps_fixpage *last_page; /* last page of document */
	int page_count;

	xps_target *target; /* link targets */

	char *base_uri; /* base uri for parsing XML and resolving relative paths */
	char *part_uri; /* part uri for parsing metadata relations */

	/* We cache font resources */
	xps_font_cache *font_table;

	/* Opacity attribute stack */
	float opacity[64];
	int opacity_top;

	/* Current color */
	fz_colorspace *colorspace;
	float color[8];
	float alpha;

	/* Current device */
	fz_device *dev;
	fz_cookie *cookie;
};

/*
	Parse unicode and indices strings and encode glyphs.
	Calculate metrics for positioning.
*/
fz_text *xps_parse_glyphs_imp(fz_context *ctx, xps_document *doc, fz_matrix ctm,
	fz_font *font, float size, float originx, float originy,
	int is_sideways, int bidi_level,
	char *indices, char *unicode);

#endif







mupdf-1.21.1-source/source/xps/xps-link.c

// Copyright (C) 2004-2022 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <string.h>
#include <stdlib.h>

/* Quick parsing of document to find links. */

static void
xps_load_links_in_element(fz_context *ctx, xps_document *doc, fz_matrix ctm,
		char *base_uri, xps_resource *dict, fz_xml *node, fz_link **link);

static void
xps_add_link(fz_context *ctx, xps_document *doc, fz_rect area, char *base_uri, char *target_uri, fz_link **head)
{
	fz_link *link = fz_new_derived_link(ctx, fz_link, area, target_uri);
	link->next = *head;
	*head = link;
}

static void
xps_load_links_in_path(fz_context *ctx, xps_document *doc, fz_matrix ctm,
		char *base_uri, xps_resource *dict, fz_xml *root, fz_link **link)
{
	char *navigate_uri_att = fz_xml_att(root, "FixedPage.NavigateUri");
	if (navigate_uri_att)
	{
		char *transform_att = fz_xml_att(root, "RenderTransform");
		fz_xml *transform_tag = fz_xml_down(fz_xml_find_down(root, "Path.RenderTransform"));

		char *data_att = fz_xml_att(root, "Data");
		fz_xml *data_tag = fz_xml_down(fz_xml_find_down(root, "Path.Data"));

		fz_path *path = NULL;
		int fill_rule;
		fz_rect area;

		xps_resolve_resource_reference(ctx, doc, dict, &data_att, &data_tag, NULL);
		xps_resolve_resource_reference(ctx, doc, dict, &transform_att, &transform_tag, NULL);

		ctm = xps_parse_transform(ctx, doc, transform_att, transform_tag, ctm);

		if (data_att)
			path = xps_parse_abbreviated_geometry(ctx, doc, data_att, &fill_rule);
		else if (data_tag)
			path = xps_parse_path_geometry(ctx, doc, dict, data_tag, 0, &fill_rule);
		if (path)
		{
			area = fz_bound_path(ctx, path, NULL, ctm);
			fz_drop_path(ctx, path);
			xps_add_link(ctx, doc, area, base_uri, navigate_uri_att, link);
		}
	}
}

static void
xps_load_links_in_glyphs(fz_context *ctx, xps_document *doc, fz_matrix ctm,
		char *base_uri, xps_resource *dict, fz_xml *root, fz_link **link)
{
	char *navigate_uri_att = fz_xml_att(root, "FixedPage.NavigateUri");
	if (navigate_uri_att)
	{
		char *transform_att = fz_xml_att(root, "RenderTransform");
		fz_xml *transform_tag = fz_xml_down(fz_xml_find_down(root, "Path.RenderTransform"));

		char *bidi_level_att = fz_xml_att(root, "BidiLevel");
		char *font_size_att = fz_xml_att(root, "FontRenderingEmSize");
		char *font_uri_att = fz_xml_att(root, "FontUri");
		char *origin_x_att = fz_xml_att(root, "OriginX");
		char *origin_y_att = fz_xml_att(root, "OriginY");
		char *is_sideways_att = fz_xml_att(root, "IsSideways");
		char *indices_att = fz_xml_att(root, "Indices");
		char *unicode_att = fz_xml_att(root, "UnicodeString");
		char *style_att = fz_xml_att(root, "StyleSimulations");

		int is_sideways = 0;
		int bidi_level = 0;
		fz_font *font;
		fz_text *text;
		fz_rect area;

		xps_resolve_resource_reference(ctx, doc, dict, &transform_att, &transform_tag, NULL);

		ctm = xps_parse_transform(ctx, doc, transform_att, transform_tag, ctm);

		if (is_sideways_att)
			is_sideways = !strcmp(is_sideways_att, "true");
		if (bidi_level_att)
			bidi_level = atoi(bidi_level_att);

		font = xps_lookup_font(ctx, doc, base_uri, font_uri_att, style_att);
		if (!font)
			return;
		text = xps_parse_glyphs_imp(ctx, doc, ctm, font, fz_atof(font_size_att),
				fz_atof(origin_x_att), fz_atof(origin_y_att),
				is_sideways, bidi_level, indices_att, unicode_att);
		area = fz_bound_text(ctx, text, NULL, ctm);
		fz_drop_text(ctx, text);
		fz_drop_font(ctx, font);

		xps_add_link(ctx, doc, area, base_uri, navigate_uri_att, link);
	}
}

static void
xps_load_links_in_canvas(fz_context *ctx, xps_document *doc, fz_matrix ctm,
		char *base_uri, xps_resource *dict, fz_xml *root, fz_link **link)
{
	xps_resource *new_dict = NULL;
	fz_xml *node;

	char *navigate_uri_att = fz_xml_att(root, "FixedPage.NavigateUri");
	char *transform_att = fz_xml_att(root, "RenderTransform");
	fz_xml *transform_tag = fz_xml_down(fz_xml_find_down(root, "Canvas.RenderTransform"));
	fz_xml *resource_tag = fz_xml_down(fz_xml_find_down(root, "Canvas.Resources"));

	if (resource_tag)
	{
		new_dict = xps_parse_resource_dictionary(ctx, doc, base_uri, resource_tag);
		if (new_dict)
		{
			new_dict->parent = dict;
			dict = new_dict;
		}
	}

	xps_resolve_resource_reference(ctx, doc, dict, &transform_att, &transform_tag, NULL);

	ctm = xps_parse_transform(ctx, doc, transform_att, transform_tag, ctm);

	if (navigate_uri_att)
		fz_warn(ctx, "FixedPage.NavigateUri attribute on Canvas element");

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
		xps_load_links_in_element(ctx, doc, ctm, base_uri, dict, node, link);

	if (new_dict)
		xps_drop_resource_dictionary(ctx, doc, new_dict);
}

static void
xps_load_links_in_element(fz_context *ctx, xps_document *doc, fz_matrix ctm, char *base_uri, xps_resource *dict, fz_xml *node, fz_link **link)
{
	if (fz_xml_is_tag(node, "Path"))
		xps_load_links_in_path(ctx, doc, ctm, base_uri, dict, node, link);
	else if (fz_xml_is_tag(node, "Glyphs"))
		xps_load_links_in_glyphs(ctx, doc, ctm, base_uri, dict, node, link);
	else if (fz_xml_is_tag(node, "Canvas"))
		xps_load_links_in_canvas(ctx, doc, ctm, base_uri, dict, node, link);
	else if (fz_xml_is_tag(node, "AlternateContent"))
	{
		node = xps_lookup_alternate_content(ctx, doc, node);
		if (node)
			xps_load_links_in_element(ctx, doc, ctm, base_uri, dict, node, link);
	}
}

static void
xps_load_links_in_fixed_page(fz_context *ctx, xps_document *doc, fz_matrix ctm, xps_page *page, fz_link **link)
{
	fz_xml *root, *node, *resource_tag;
	xps_resource *dict = NULL;
	char base_uri[1024];
	char *s;

	root = fz_xml_root(page->xml);

	if (!root)
		return;

	fz_strlcpy(base_uri, page->fix->name, sizeof base_uri);
	s = strrchr(base_uri, '/');
	if (s)
		s[1] = 0;

	resource_tag = fz_xml_down(fz_xml_find_down(root, "FixedPage.Resources"));
	if (resource_tag)
		dict = xps_parse_resource_dictionary(ctx, doc, base_uri, resource_tag);

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
		xps_load_links_in_element(ctx, doc, ctm, base_uri, dict, node, link);

	if (dict)
		xps_drop_resource_dictionary(ctx, doc, dict);
}

fz_link *
xps_load_links(fz_context *ctx, fz_page *page_)
{
	xps_page *page = (xps_page*)page_;
	fz_matrix ctm;
	fz_link *link = NULL;
	ctm = fz_scale(72.0f / 96.0f, 72.0f / 96.0f);
	xps_load_links_in_fixed_page(ctx, (xps_document*)page->super.doc, ctm, page, &link);
	return link;
}







mupdf-1.21.1-source/source/xps/xps-outline.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <stdlib.h>
#include <math.h>

/*
 * Parse the document structure / outline parts referenced from fixdoc relationships.
 */

static fz_outline *
xps_lookup_last_outline_at_level(fz_context *ctx, xps_document *doc, fz_outline *node, int level, int target_level)
{
	while (node->next)
		node = node->next;
	if (level == target_level || !node->down)
		return node;
	return xps_lookup_last_outline_at_level(ctx, doc, node->down, level + 1, target_level);
}

static fz_outline *
xps_parse_document_outline(fz_context *ctx, xps_document *doc, fz_xml *root)
{
	fz_xml *node;
	fz_outline *head = NULL, *entry, *tail;
	int last_level = 1, this_level;
	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "OutlineEntry"))
		{
			char *level = fz_xml_att(node, "OutlineLevel");
			char *target = fz_xml_att(node, "OutlineTarget");
			char *description = fz_xml_att(node, "Description");
			if (!target || !description)
				continue;

			entry = fz_new_outline(ctx);
			entry->title = Memento_label(fz_strdup(ctx, description), "outline_title");
			entry->uri = Memento_label(fz_strdup(ctx, target), "outline_uri");
			entry->page = xps_lookup_link_target(ctx, (fz_document*)doc, target).loc;
			entry->down = NULL;
			entry->next = NULL;

			this_level = level ? atoi(level) : 1;

			if (!head)
			{
				head = entry;
			}
			else
			{
				tail = xps_lookup_last_outline_at_level(ctx, doc, head, 1, this_level);
				if (this_level > last_level)
					tail->down = entry;
				else
					tail->next = entry;
			}

			last_level = this_level;
		}
	}
	return head;
}

static fz_outline *
xps_parse_document_structure(fz_context *ctx, xps_document *doc, fz_xml *root)
{
	fz_xml *node;
	if (fz_xml_is_tag(root, "DocumentStructure"))
	{
		node = fz_xml_down(root);
		if (node && fz_xml_is_tag(node, "DocumentStructure.Outline"))
		{
			node = fz_xml_down(node);
			if (node && fz_xml_is_tag(node, "DocumentOutline"))
				return xps_parse_document_outline(ctx, doc, node);
		}
	}
	return NULL;
}

static fz_outline *
xps_load_document_structure(fz_context *ctx, xps_document *doc, xps_fixdoc *fixdoc)
{
	xps_part *part;
	fz_xml_doc *xml = NULL;
	fz_outline *outline = NULL;

	fz_var(xml);

	part = xps_read_part(ctx, doc, fixdoc->outline);
	fz_try(ctx)
	{
		xml = fz_parse_xml(ctx, part->data, 0);
		outline = xps_parse_document_structure(ctx, doc, fz_xml_root(xml));
	}
	fz_always(ctx)
	{
		fz_drop_xml(ctx, xml);
		xps_drop_part(ctx, doc, part);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return outline;
}

fz_outline *
xps_load_outline(fz_context *ctx, fz_document *doc_)
{
	xps_document *doc = (xps_document*)doc_;
	xps_fixdoc *fixdoc;
	fz_outline *head = NULL, *tail, *outline = NULL;

	for (fixdoc = doc->first_fixdoc; fixdoc; fixdoc = fixdoc->next)
	{
		if (fixdoc->outline)
		{
			fz_try(ctx)
			{
				outline = xps_load_document_structure(ctx, doc, fixdoc);
			}
			fz_catch(ctx)
			{
				fz_rethrow_if(ctx, FZ_ERROR_TRYLATER);
				outline = NULL;
			}
			if (!outline)
				continue;

			if (!head)
				head = outline;
			else
			{
				while (tail->next)
					tail = tail->next;
				tail->next = outline;
			}
			tail = outline;
		}
	}
	return head;
}







mupdf-1.21.1-source/source/xps/xps-path.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <math.h>
#include <string.h>
#include <stdlib.h>

static char *
xps_parse_float_array(fz_context *ctx, xps_document *doc, char *s, int num, float *x)
{
	int k = 0;

	if (s == NULL || *s == 0)
		return NULL;

	while (*s)
	{
		while (*s == 0x0d || *s == '\t' || *s == ' ' || *s == 0x0a)
			s++;
		x[k] = fz_strtof(s, &s);
		while (*s == 0x0d || *s == '\t' || *s == ' ' || *s == 0x0a)
			s++;
		if (*s == ',')
			s++;
		if (++k == num)
			break;
	}
	return s;
}

char *
xps_parse_point(fz_context *ctx, xps_document *doc, char *s_in, float *x, float *y)
{
	char *s_out = s_in;
	float xy[2];

	s_out = xps_parse_float_array(ctx, doc, s_out, 2, &xy[0]);
	*x = xy[0];
	*y = xy[1];
	return s_out;
}

/* Draw an arc segment transformed by the matrix, we approximate with straight
 * line segments. We cannot use the fz_arc function because they only draw
 * circular arcs, we need to transform the line to make them elliptical but
 * without transforming the line width.
 *
 * We are guaranteed that on entry the point is at the point that would be
 * calculated by th0, and on exit, a point is generated for us at th0.
 */
static void
xps_draw_arc_segment(fz_context *ctx, xps_document *doc, fz_path *path, fz_matrix mtx, float th0, float th1, int iscw)
{
	float t, d;
	fz_point p;

	while (th1 < th0)
		th1 += FZ_PI * 2;

	d = FZ_PI / 180; /* 1-degree precision */

	if (iscw)
	{
		for (t = th0 + d; t < th1 - d/2; t += d)
		{
			p = fz_transform_point_xy(cosf(t), sinf(t), mtx);
			fz_lineto(ctx, path, p.x, p.y);
		}
	}
	else
	{
		th0 += FZ_PI * 2;
		for (t = th0 - d; t > th1 + d/2; t -= d)
		{
			p = fz_transform_point_xy(cosf(t), sinf(t), mtx);
			fz_lineto(ctx, path, p.x, p.y);
		}
	}
}

/* Given two vectors find the angle between them. */
static float
angle_between(fz_point u, fz_point v)
{
	float det = u.x * v.y - u.y * v.x;
	float sign = (det < 0 ? -1 : 1);
	float magu = u.x * u.x + u.y * u.y;
	float magv = v.x * v.x + v.y * v.y;
	float udotv = u.x * v.x + u.y * v.y;
	float t = udotv / (magu * magv);
	/* guard against rounding errors when near |1| (where acos will return NaN) */
	if (t < -1) t = -1;
	if (t > 1) t = 1;
	return sign * acosf(t);
}

/*
	Some explanation of the parameters here is warranted. See:

	http://www.w3.org/TR/SVG11/implnote.html#ArcImplementationNotes

	Add an arc segment to path, that describes a section of an elliptical
	arc from the current point of path to (point_x,point_y), such that:

	The arc segment is taken from an elliptical arc of semi major radius
	size_x, semi minor radius size_y, where the semi major axis of the
	ellipse is rotated by rotation_angle.

	If is_large_arc, then the arc segment is selected to be > 180 degrees.

	If is_clockwise, then the arc sweeps clockwise.
*/
static void
xps_draw_arc(fz_context *ctx, xps_document *doc, fz_path *path,
	float size_x, float size_y, float rotation_angle,
	int is_large_arc, int is_clockwise,
	float point_x, float point_y)
{
	fz_matrix rotmat, revmat;
	fz_matrix mtx;
	fz_point pt;
	float rx, ry;
	float x1, y1, x2, y2;
	float x1t, y1t;
	float cxt, cyt, cx, cy;
	float t1, t2, t3;
	float sign;
	float th1, dth;

	pt = fz_currentpoint(ctx, path);
	x1 = pt.x;
	y1 = pt.y;
	x2 = point_x;
	y2 = point_y;
	rx = size_x;
	ry = size_y;

	if (is_clockwise != is_large_arc)
		sign = 1;
	else
		sign = -1;

	rotmat = fz_rotate(rotation_angle);
	revmat = fz_rotate(-rotation_angle);

	/* http://www.w3.org/TR/SVG11/implnote.html#ArcImplementationNotes */
	/* Conversion from endpoint to center parameterization */

	/* F.6.6.1 -- ensure radii are positive and non-zero */
	rx = fabsf(rx);
	ry = fabsf(ry);
	if (rx < 0.001f || ry < 0.001f || (x1 == x2 && y1 == y2))
	{
		fz_lineto(ctx, path, x2, y2);
		return;
	}

	/* F.6.5.1 */
	pt.x = (x1 - x2) / 2;
	pt.y = (y1 - y2) / 2;
	pt = fz_transform_vector(pt, revmat);
	x1t = pt.x;
	y1t = pt.y;

	/* F.6.6.2 -- ensure radii are large enough */
	t1 = (x1t * x1t) / (rx * rx) + (y1t * y1t) / (ry * ry);
	if (t1 > 1)
	{
		rx = rx * sqrtf(t1);
		ry = ry * sqrtf(t1);
	}

	/* F.6.5.2 */
	t1 = (rx * rx * ry * ry) - (rx * rx * y1t * y1t) - (ry * ry * x1t * x1t);
	t2 = (rx * rx * y1t * y1t) + (ry * ry * x1t * x1t);
	t3 = t1 / t2;
	/* guard against rounding errors; sqrt of negative numbers is bad for your health */
	if (t3 < 0) t3 = 0;
	t3 = sqrtf(t3);

	cxt = sign * t3 * (rx * y1t) / ry;
	cyt = sign * t3 * -(ry * x1t) / rx;

	/* F.6.5.3 */
	pt.x = cxt;
	pt.y = cyt;
	pt = fz_transform_vector(pt, rotmat);
	cx = pt.x + (x1 + x2) / 2;
	cy = pt.y + (y1 + y2) / 2;

	/* F.6.5.4 */
	{
		fz_point coord1, coord2, coord3, coord4;
		coord1.x = 1;
		coord1.y = 0;
		coord2.x = (x1t - cxt) / rx;
		coord2.y = (y1t - cyt) / ry;
		coord3.x = (x1t - cxt) / rx;
		coord3.y = (y1t - cyt) / ry;
		coord4.x = (-x1t - cxt) / rx;
		coord4.y = (-y1t - cyt) / ry;
		th1 = angle_between(coord1, coord2);
		dth = angle_between(coord3, coord4);
		if (dth < 0 && !is_clockwise)
			dth += ((FZ_PI / 180) * 360);
		if (dth > 0 && is_clockwise)
			dth -= ((FZ_PI / 180) * 360);
	}

	mtx = fz_pre_scale(fz_pre_rotate(fz_translate(cx, cy), rotation_angle), rx, ry);
	xps_draw_arc_segment(ctx, doc, path, mtx, th1, th1 + dth, is_clockwise);

	fz_lineto(ctx, path, point_x, point_y);
}

fz_path *
xps_parse_abbreviated_geometry(fz_context *ctx, xps_document *doc, char *geom, int *fill_rule)
{
	fz_path *path;
	char **args = NULL;
	char **pargs;
	char *s = geom;
	fz_point pt;
	int i, n;
	int cmd, old;
	float x1, y1, x2, y2, x3, y3;
	float smooth_x, smooth_y; /* saved cubic bezier control point for smooth curves */
	int reset_smooth;

	fz_var(args);

	path = fz_new_path(ctx);

	fz_try(ctx)
	{
		args = fz_malloc_array(ctx, strlen(geom) + 1, char*);
		pargs = args;

		while (*s)
		{
			if ((*s >= 'A' && *s <= 'Z') || (*s >= 'a' && *s <= 'z'))
			{
				*pargs++ = s++;
			}
			else if ((*s >= '0' && *s <= '9') || *s == '.' || *s == '+' || *s == '-' || *s == 'e' || *s == 'E')
			{
				*pargs++ = s;
				while ((*s >= '0' && *s <= '9') || *s == '.' || *s == '+' || *s == '-' || *s == 'e' || *s == 'E')
					s ++;
			}
			else
			{
				s++;
			}
		}

		*pargs = s;

		n = pargs - args;
		i = 0;

		old = 0;

		reset_smooth = 1;
		smooth_x = 0;
		smooth_y = 0;

		while (i < n)
		{
			cmd = args[i][0];
			if (cmd == '+' || cmd == '.' || cmd == '-' || (cmd >= '0' && cmd <= '9'))
				cmd = old; /* it's a number, repeat old command */
			else
				i ++;

			if (reset_smooth)
			{
				smooth_x = 0;
				smooth_y = 0;
			}

			reset_smooth = 1;

			switch (cmd)
			{
			case 'F':
				if (i >= n) break;
				*fill_rule = atoi(args[i]);
				i ++;
				break;

			case 'M':
				if (i + 1 >= n) break;
				fz_moveto(ctx, path, fz_atof(args[i]), fz_atof(args[i+1]));
				i += 2;
				break;
			case 'm':
				if (i + 1 >= n) break;
				pt = fz_currentpoint(ctx, path);
				fz_moveto(ctx, path, pt.x + fz_atof(args[i]), pt.y + fz_atof(args[i+1]));
				i += 2;
				break;

			case 'L':
				if (i + 1 >= n) break;
				fz_lineto(ctx, path, fz_atof(args[i]), fz_atof(args[i+1]));
				i += 2;
				break;
			case 'l':
				if (i + 1 >= n) break;
				pt = fz_currentpoint(ctx, path);
				fz_lineto(ctx, path, pt.x + fz_atof(args[i]), pt.y + fz_atof(args[i+1]));
				i += 2;
				break;

			case 'H':
				if (i >= n) break;
				pt = fz_currentpoint(ctx, path);
				fz_lineto(ctx, path, fz_atof(args[i]), pt.y);
				i += 1;
				break;
			case 'h':
				if (i >= n) break;
				pt = fz_currentpoint(ctx, path);
				fz_lineto(ctx, path, pt.x + fz_atof(args[i]), pt.y);
				i += 1;
				break;

			case 'V':
				if (i >= n) break;
				pt = fz_currentpoint(ctx, path);
				fz_lineto(ctx, path, pt.x, fz_atof(args[i]));
				i += 1;
				break;
			case 'v':
				if (i >= n) break;
				pt = fz_currentpoint(ctx, path);
				fz_lineto(ctx, path, pt.x, pt.y + fz_atof(args[i]));
				i += 1;
				break;

			case 'C':
				if (i + 5 >= n) break;
				x1 = fz_atof(args[i+0]);
				y1 = fz_atof(args[i+1]);
				x2 = fz_atof(args[i+2]);
				y2 = fz_atof(args[i+3]);
				x3 = fz_atof(args[i+4]);
				y3 = fz_atof(args[i+5]);
				fz_curveto(ctx, path, x1, y1, x2, y2, x3, y3);
				i += 6;
				reset_smooth = 0;
				smooth_x = x3 - x2;
				smooth_y = y3 - y2;
				break;

			case 'c':
				if (i + 5 >= n) break;
				pt = fz_currentpoint(ctx, path);
				x1 = fz_atof(args[i+0]) + pt.x;
				y1 = fz_atof(args[i+1]) + pt.y;
				x2 = fz_atof(args[i+2]) + pt.x;
				y2 = fz_atof(args[i+3]) + pt.y;
				x3 = fz_atof(args[i+4]) + pt.x;
				y3 = fz_atof(args[i+5]) + pt.y;
				fz_curveto(ctx, path, x1, y1, x2, y2, x3, y3);
				i += 6;
				reset_smooth = 0;
				smooth_x = x3 - x2;
				smooth_y = y3 - y2;
				break;

			case 'S':
				if (i + 3 >= n) break;
				pt = fz_currentpoint(ctx, path);
				x1 = fz_atof(args[i+0]);
				y1 = fz_atof(args[i+1]);
				x2 = fz_atof(args[i+2]);
				y2 = fz_atof(args[i+3]);
				fz_curveto(ctx, path, pt.x + smooth_x, pt.y + smooth_y, x1, y1, x2, y2);
				i += 4;
				reset_smooth = 0;
				smooth_x = x2 - x1;
				smooth_y = y2 - y1;
				break;

			case 's':
				if (i + 3 >= n) break;
				pt = fz_currentpoint(ctx, path);
				x1 = fz_atof(args[i+0]) + pt.x;
				y1 = fz_atof(args[i+1]) + pt.y;
				x2 = fz_atof(args[i+2]) + pt.x;
				y2 = fz_atof(args[i+3]) + pt.y;
				fz_curveto(ctx, path, pt.x + smooth_x, pt.y + smooth_y, x1, y1, x2, y2);
				i += 4;
				reset_smooth = 0;
				smooth_x = x2 - x1;
				smooth_y = y2 - y1;
				break;

			case 'Q':
				if (i + 3 >= n) break;
				x1 = fz_atof(args[i+0]);
				y1 = fz_atof(args[i+1]);
				x2 = fz_atof(args[i+2]);
				y2 = fz_atof(args[i+3]);
				fz_quadto(ctx, path, x1, y1, x2, y2);
				i += 4;
				break;
			case 'q':
				if (i + 3 >= n) break;
				pt = fz_currentpoint(ctx, path);
				x1 = fz_atof(args[i+0]) + pt.x;
				y1 = fz_atof(args[i+1]) + pt.y;
				x2 = fz_atof(args[i+2]) + pt.x;
				y2 = fz_atof(args[i+3]) + pt.y;
				fz_quadto(ctx, path, x1, y1, x2, y2);
				i += 4;
				break;

			case 'A':
				if (i + 6 >= n) break;
				xps_draw_arc(ctx, doc, path,
					fz_atof(args[i+0]), fz_atof(args[i+1]), fz_atof(args[i+2]),
					atoi(args[i+3]), atoi(args[i+4]),
					fz_atof(args[i+5]), fz_atof(args[i+6]));
				i += 7;
				break;
			case 'a':
				if (i + 6 >= n) break;
				pt = fz_currentpoint(ctx, path);
				xps_draw_arc(ctx, doc, path,
					fz_atof(args[i+0]), fz_atof(args[i+1]), fz_atof(args[i+2]),
					atoi(args[i+3]), atoi(args[i+4]),
					fz_atof(args[i+5]) + pt.x, fz_atof(args[i+6]) + pt.y);
				i += 7;
				break;

			case 'Z':
			case 'z':
				fz_closepath(ctx, path);
				break;

			default:
				fz_warn(ctx, "ignoring invalid command '%c'", cmd);
				if (old == cmd) /* avoid infinite loop */
					i++;
				break;
			}

			old = cmd;
		}
	}
	fz_always(ctx)
		fz_free(ctx, args);
	fz_catch(ctx)
	{
		fz_drop_path(ctx, path);
		fz_rethrow(ctx);
	}

	return path;
}

static void
xps_parse_arc_segment(fz_context *ctx, xps_document *doc, fz_path *path, fz_xml *root, int stroking, int *skipped_stroke)
{
	/* ArcSegment pretty much follows the SVG algorithm for converting an
	 * arc in endpoint representation to an arc in centerpoint
	 * representation. Once in centerpoint it can be given to the
	 * graphics library in the form of a postscript arc. */

	float rotation_angle;
	int is_large_arc, is_clockwise;
	float point_x, point_y;
	float size_x, size_y;
	int is_stroked;

	char *point_att = fz_xml_att(root, "Point");
	char *size_att = fz_xml_att(root, "Size");
	char *rotation_angle_att = fz_xml_att(root, "RotationAngle");
	char *is_large_arc_att = fz_xml_att(root, "IsLargeArc");
	char *sweep_direction_att = fz_xml_att(root, "SweepDirection");
	char *is_stroked_att = fz_xml_att(root, "IsStroked");

	if (!point_att || !size_att || !rotation_angle_att || !is_large_arc_att || !sweep_direction_att)
	{
		fz_warn(ctx, "ArcSegment element is missing attributes");
		return;
	}

	is_stroked = 1;
	if (is_stroked_att && !strcmp(is_stroked_att, "false"))
			is_stroked = 0;
	if (!is_stroked)
		*skipped_stroke = 1;

	point_x = point_y = 0;
	size_x = size_y = 0;

	xps_parse_point(ctx, doc, point_att, &point_x, &point_y);
	xps_parse_point(ctx, doc, size_att, &size_x, &size_y);
	rotation_angle = fz_atof(rotation_angle_att);
	is_large_arc = !strcmp(is_large_arc_att, "true");
	is_clockwise = !strcmp(sweep_direction_att, "Clockwise");

	if (stroking && !is_stroked)
	{
		fz_moveto(ctx, path, point_x, point_y);
		return;
	}

	xps_draw_arc(ctx, doc, path, size_x, size_y, rotation_angle, is_large_arc, is_clockwise, point_x, point_y);
}

static void
xps_parse_poly_quadratic_bezier_segment(fz_context *ctx, xps_document *doc, fz_path *path, fz_xml *root, int stroking, int *skipped_stroke)
{
	char *points_att = fz_xml_att(root, "Points");
	char *is_stroked_att = fz_xml_att(root, "IsStroked");
	float x[2], y[2];
	int is_stroked;
	fz_point pt;
	char *s;
	int n;

	if (!points_att)
	{
		fz_warn(ctx, "PolyQuadraticBezierSegment element has no points");
		return;
	}

	is_stroked = 1;
	if (is_stroked_att && !strcmp(is_stroked_att, "false"))
			is_stroked = 0;
	if (!is_stroked)
		*skipped_stroke = 1;

	s = points_att;
	n = 0;
	while (*s != 0)
	{
		while (*s == ' ') s++;
		s = xps_parse_point(ctx, doc, s, &x[n], &y[n]);
		n ++;
		if (n == 2)
		{
			if (stroking && !is_stroked)
			{
				fz_moveto(ctx, path, x[1], y[1]);
			}
			else
			{
				pt = fz_currentpoint(ctx, path);
				fz_curveto(ctx, path,
						(pt.x + 2 * x[0]) / 3, (pt.y + 2 * y[0]) / 3,
						(x[1] + 2 * x[0]) / 3, (y[1] + 2 * y[0]) / 3,
						x[1], y[1]);
			}
			n = 0;
		}
	}
}

static void
xps_parse_poly_bezier_segment(fz_context *ctx, xps_document *doc, fz_path *path, fz_xml *root, int stroking, int *skipped_stroke)
{
	char *points_att = fz_xml_att(root, "Points");
	char *is_stroked_att = fz_xml_att(root, "IsStroked");
	float x[3], y[3];
	int is_stroked;
	char *s;
	int n;

	if (!points_att)
	{
		fz_warn(ctx, "PolyBezierSegment element has no points");
		return;
	}

	is_stroked = 1;
	if (is_stroked_att && !strcmp(is_stroked_att, "false"))
			is_stroked = 0;
	if (!is_stroked)
		*skipped_stroke = 1;

	s = points_att;
	n = 0;
	while (*s != 0)
	{
		while (*s == ' ') s++;
		s = xps_parse_point(ctx, doc, s, &x[n], &y[n]);
		n ++;
		if (n == 3)
		{
			if (stroking && !is_stroked)
				fz_moveto(ctx, path, x[2], y[2]);
			else
				fz_curveto(ctx, path, x[0], y[0], x[1], y[1], x[2], y[2]);
			n = 0;
		}
	}
}

static void
xps_parse_poly_line_segment(fz_context *ctx, xps_document *doc, fz_path *path, fz_xml *root, int stroking, int *skipped_stroke)
{
	char *points_att = fz_xml_att(root, "Points");
	char *is_stroked_att = fz_xml_att(root, "IsStroked");
	int is_stroked;
	float x, y;
	char *s;

	if (!points_att)
	{
		fz_warn(ctx, "PolyLineSegment element has no points");
		return;
	}

	is_stroked = 1;
	if (is_stroked_att && !strcmp(is_stroked_att, "false"))
			is_stroked = 0;
	if (!is_stroked)
		*skipped_stroke = 1;

	s = points_att;
	while (*s != 0)
	{
		while (*s == ' ') s++;
		s = xps_parse_point(ctx, doc, s, &x, &y);
		if (stroking && !is_stroked)
			fz_moveto(ctx, path, x, y);
		else
			fz_lineto(ctx, path, x, y);
	}
}

static void
xps_parse_path_figure(fz_context *ctx, xps_document *doc, fz_path *path, fz_xml *root, int stroking)
{
	fz_xml *node;

	char *is_closed_att;
	char *start_point_att;
	char *is_filled_att;

	int is_closed = 0;
	int is_filled = 1;
	float start_x = 0;
	float start_y = 0;

	int skipped_stroke = 0;

	is_closed_att = fz_xml_att(root, "IsClosed");
	start_point_att = fz_xml_att(root, "StartPoint");
	is_filled_att = fz_xml_att(root, "IsFilled");

	if (is_closed_att)
		is_closed = !strcmp(is_closed_att, "true");
	if (is_filled_att)
		is_filled = !strcmp(is_filled_att, "true");
	if (start_point_att)
		xps_parse_point(ctx, doc, start_point_att, &start_x, &start_y);

	if (!stroking && !is_filled) /* not filled, when filling */
		return;

	fz_moveto(ctx, path, start_x, start_y);

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "ArcSegment"))
			xps_parse_arc_segment(ctx, doc, path, node, stroking, &skipped_stroke);
		if (fz_xml_is_tag(node, "PolyBezierSegment"))
			xps_parse_poly_bezier_segment(ctx, doc, path, node, stroking, &skipped_stroke);
		if (fz_xml_is_tag(node, "PolyLineSegment"))
			xps_parse_poly_line_segment(ctx, doc, path, node, stroking, &skipped_stroke);
		if (fz_xml_is_tag(node, "PolyQuadraticBezierSegment"))
			xps_parse_poly_quadratic_bezier_segment(ctx, doc, path, node, stroking, &skipped_stroke);
	}

	if (is_closed)
	{
		if (stroking && skipped_stroke)
			fz_lineto(ctx, path, start_x, start_y); /* we've skipped using fz_moveto... */
		else
			fz_closepath(ctx, path); /* no skipped segments, safe to closepath properly */
	}
}

fz_path *
xps_parse_path_geometry(fz_context *ctx, xps_document *doc, xps_resource *dict, fz_xml *root, int stroking, int *fill_rule)
{
	fz_xml *node;

	char *figures_att;
	char *fill_rule_att;
	char *transform_att;

	fz_xml *transform_tag = NULL;
	fz_xml *figures_tag = NULL; /* only used by resource */

	fz_matrix transform;
	fz_path *path;

	figures_att = fz_xml_att(root, "Figures");
	fill_rule_att = fz_xml_att(root, "FillRule");
	transform_att = fz_xml_att(root, "Transform");

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "PathGeometry.Transform"))
			transform_tag = fz_xml_down(node);
	}

	xps_resolve_resource_reference(ctx, doc, dict, &transform_att, &transform_tag, NULL);
	xps_resolve_resource_reference(ctx, doc, dict, &figures_att, &figures_tag, NULL);

	if (fill_rule_att)
	{
		if (!strcmp(fill_rule_att, "NonZero"))
			*fill_rule = 1;
		if (!strcmp(fill_rule_att, "EvenOdd"))
			*fill_rule = 0;
	}

	transform = xps_parse_transform(ctx, doc, transform_att, transform_tag, fz_identity);

	if (figures_att)
		path = xps_parse_abbreviated_geometry(ctx, doc, figures_att, fill_rule);
	else
		path = fz_new_path(ctx);

	fz_try(ctx)
	{
		if (figures_tag)
			xps_parse_path_figure(ctx, doc, path, figures_tag, stroking);

		for (node = fz_xml_down(root); node; node = fz_xml_next(node))
		{
			if (fz_xml_is_tag(node, "PathFigure"))
				xps_parse_path_figure(ctx, doc, path, node, stroking);
		}

		if (transform_att || transform_tag)
			fz_transform_path(ctx, path, transform);
	}
	fz_catch(ctx)
	{
		fz_drop_path(ctx, path);
		fz_rethrow(ctx);
	}

	return path;
}

static int
xps_parse_line_cap(char *attr)
{
	if (attr)
	{
		if (!strcmp(attr, "Flat")) return 0;
		if (!strcmp(attr, "Round")) return 1;
		if (!strcmp(attr, "Square")) return 2;
		if (!strcmp(attr, "Triangle")) return 3;
	}
	return 0;
}

void
xps_clip(fz_context *ctx, xps_document *doc, fz_matrix ctm, xps_resource *dict, char *clip_att, fz_xml *clip_tag)
{
	fz_device *dev = doc->dev;
	fz_path *path;
	int fill_rule = 0;

	if (clip_att)
		path = xps_parse_abbreviated_geometry(ctx, doc, clip_att, &fill_rule);
	else if (clip_tag)
		path = xps_parse_path_geometry(ctx, doc, dict, clip_tag, 0, &fill_rule);
	else
		path = fz_new_path(ctx);
	fz_clip_path(ctx, dev, path, fill_rule == 0, ctm, fz_infinite_rect);
	fz_drop_path(ctx, path);
}

void
xps_parse_path(fz_context *ctx, xps_document *doc, fz_matrix ctm, char *base_uri, xps_resource *dict, fz_xml *root)
{
	fz_device *dev = doc->dev;

	fz_xml *node;

	char *fill_uri;
	char *stroke_uri;
	char *opacity_mask_uri;

	char *transform_att;
	char *clip_att;
	char *data_att;
	char *fill_att;
	char *stroke_att;
	char *opacity_att;
	char *opacity_mask_att;

	fz_xml *transform_tag = NULL;
	fz_xml *clip_tag = NULL;
	fz_xml *data_tag = NULL;
	fz_xml *fill_tag = NULL;
	fz_xml *stroke_tag = NULL;
	fz_xml *opacity_mask_tag = NULL;

	char *fill_opacity_att = NULL;
	char *stroke_opacity_att = NULL;

	char *stroke_dash_array_att;
	char *stroke_dash_cap_att;
	char *stroke_dash_offset_att;
	char *stroke_end_line_cap_att;
	char *stroke_start_line_cap_att;
	char *stroke_line_join_att;
	char *stroke_miter_limit_att;
	char *stroke_thickness_att;

	fz_stroke_state *stroke = NULL;
	float samples[FZ_MAX_COLORS];
	fz_colorspace *colorspace;
	fz_path *path = NULL;
	fz_path *stroke_path = NULL;
	fz_rect area;
	int fill_rule;
	int dash_len = 0;

	/*
	 * Extract attributes and extended attributes.
	 */

	transform_att = fz_xml_att(root, "RenderTransform");
	clip_att = fz_xml_att(root, "Clip");
	data_att = fz_xml_att(root, "Data");
	fill_att = fz_xml_att(root, "Fill");
	stroke_att = fz_xml_att(root, "Stroke");
	opacity_att = fz_xml_att(root, "Opacity");
	opacity_mask_att = fz_xml_att(root, "OpacityMask");

	stroke_dash_array_att = fz_xml_att(root, "StrokeDashArray");
	stroke_dash_cap_att = fz_xml_att(root, "StrokeDashCap");
	stroke_dash_offset_att = fz_xml_att(root, "StrokeDashOffset");
	stroke_end_line_cap_att = fz_xml_att(root, "StrokeEndLineCap");
	stroke_start_line_cap_att = fz_xml_att(root, "StrokeStartLineCap");
	stroke_line_join_att = fz_xml_att(root, "StrokeLineJoin");
	stroke_miter_limit_att = fz_xml_att(root, "StrokeMiterLimit");
	stroke_thickness_att = fz_xml_att(root, "StrokeThickness");

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "Path.RenderTransform"))
			transform_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "Path.OpacityMask"))
			opacity_mask_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "Path.Clip"))
			clip_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "Path.Fill"))
			fill_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "Path.Stroke"))
			stroke_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "Path.Data"))
			data_tag = fz_xml_down(node);
	}

	fill_uri = base_uri;
	stroke_uri = base_uri;
	opacity_mask_uri = base_uri;

	xps_resolve_resource_reference(ctx, doc, dict, &data_att, &data_tag, NULL);
	xps_resolve_resource_reference(ctx, doc, dict, &clip_att, &clip_tag, NULL);
	xps_resolve_resource_reference(ctx, doc, dict, &transform_att, &transform_tag, NULL);
	xps_resolve_resource_reference(ctx, doc, dict, &fill_att, &fill_tag, &fill_uri);
	xps_resolve_resource_reference(ctx, doc, dict, &stroke_att, &stroke_tag, &stroke_uri);
	xps_resolve_resource_reference(ctx, doc, dict, &opacity_mask_att, &opacity_mask_tag, &opacity_mask_uri);

	/*
	 * Act on the information we have gathered:
	 */

	if (!data_att && !data_tag)
		return;

	if (fz_xml_is_tag(fill_tag, "SolidColorBrush"))
	{
		fill_opacity_att = fz_xml_att(fill_tag, "Opacity");
		fill_att = fz_xml_att(fill_tag, "Color");
		fill_tag = NULL;
	}

	if (fz_xml_is_tag(stroke_tag, "SolidColorBrush"))
	{
		stroke_opacity_att = fz_xml_att(stroke_tag, "Opacity");
		stroke_att = fz_xml_att(stroke_tag, "Color");
		stroke_tag = NULL;
	}

	if (stroke_att || stroke_tag)
	{
		if (stroke_dash_array_att)
		{
			char *s = stroke_dash_array_att;

			while (*s)
			{
				while (*s == ' ')
					s++;
				if (*s) /* needed in case of a space before the last quote */
					dash_len++;

				while (*s && *s != ' ')
					s++;
			}
		}
		stroke = fz_new_stroke_state_with_dash_len(ctx, dash_len);
		stroke->start_cap = xps_parse_line_cap(stroke_start_line_cap_att);
		stroke->dash_cap = xps_parse_line_cap(stroke_dash_cap_att);
		stroke->end_cap = xps_parse_line_cap(stroke_end_line_cap_att);

		stroke->linejoin = FZ_LINEJOIN_MITER_XPS;
		if (stroke_line_join_att)
		{
			if (!strcmp(stroke_line_join_att, "Miter")) stroke->linejoin = FZ_LINEJOIN_MITER_XPS;
			if (!strcmp(stroke_line_join_att, "Round")) stroke->linejoin = FZ_LINEJOIN_ROUND;
			if (!strcmp(stroke_line_join_att, "Bevel")) stroke->linejoin = FZ_LINEJOIN_BEVEL;
		}

		stroke->miterlimit = 10;
		if (stroke_miter_limit_att)
			stroke->miterlimit = fz_atof(stroke_miter_limit_att);

		stroke->linewidth = 1;
		if (stroke_thickness_att)
			stroke->linewidth = fz_atof(stroke_thickness_att);

		stroke->dash_phase = 0;
		stroke->dash_len = 0;
		if (stroke_dash_array_att)
		{
			char *s = stroke_dash_array_att;

			if (stroke_dash_offset_att)
				stroke->dash_phase = fz_atof(stroke_dash_offset_att) * stroke->linewidth;

			while (*s)
			{
				while (*s == ' ')
					s++;
				if (*s) /* needed in case of a space before the last quote */
					stroke->dash_list[stroke->dash_len++] = fz_atof(s) * stroke->linewidth;
				while (*s && *s != ' ')
					s++;
			}
			if (dash_len > 0)
			{
				/* fz_stroke_path doesn't draw non-empty paths with phase length zero */
				float phase_len = 0;
				int i;
				for (i = 0; i < dash_len; i++)
					phase_len += stroke->dash_list[i];
				if (phase_len == 0)
					dash_len = 0;
			}
			stroke->dash_len = dash_len;
		}
	}

	ctm = xps_parse_transform(ctx, doc, transform_att, transform_tag, ctm);

	if (clip_att || clip_tag)
		xps_clip(ctx, doc, ctm, dict, clip_att, clip_tag);

	fz_try(ctx)
	{
		fill_rule = 0;
		if (data_att)
			path = xps_parse_abbreviated_geometry(ctx, doc, data_att, &fill_rule);
		else if (data_tag)
		{
			path = xps_parse_path_geometry(ctx, doc, dict, data_tag, 0, &fill_rule);
			// /home/sebras/src/jxr/fts_06xx.xps
			if (stroke_att || stroke_tag)
				stroke_path = xps_parse_path_geometry(ctx, doc, dict, data_tag, 1, &fill_rule);
		}
		if (!stroke_path)
			stroke_path = path;

		if (stroke_att || stroke_tag)
		{
			area = fz_bound_path(ctx, stroke_path, stroke, ctm);
			if (stroke_path != path && (fill_att || fill_tag)) {
				fz_rect bounds = fz_bound_path(ctx, path, NULL, ctm);
				area = fz_union_rect(area, bounds);
			}
		}
		else
			area = fz_bound_path(ctx, path, NULL, ctm);

		xps_begin_opacity(ctx, doc, ctm, area, opacity_mask_uri, dict, opacity_att, opacity_mask_tag);

		if (fill_att)
		{
			xps_parse_color(ctx, doc, base_uri, fill_att, &colorspace, samples);
			if (fill_opacity_att)
				samples[0] *= fz_atof(fill_opacity_att);
			xps_set_color(ctx, doc, colorspace, samples);
			fz_fill_path(ctx, dev, path, fill_rule == 0, ctm,
				doc->colorspace, doc->color, doc->alpha, fz_default_color_params);
		}

		if (fill_tag)
		{
			fz_clip_path(ctx, dev, path, fill_rule == 0, ctm, area);
			xps_parse_brush(ctx, doc, ctm, area, fill_uri, dict, fill_tag);
			fz_pop_clip(ctx, dev);
		}

		if (stroke_att)
		{
			xps_parse_color(ctx, doc, base_uri, stroke_att, &colorspace, samples);
			if (stroke_opacity_att)
				samples[0] *= fz_atof(stroke_opacity_att);
			xps_set_color(ctx, doc, colorspace, samples);
			fz_stroke_path(ctx, dev, stroke_path, stroke, ctm,
				doc->colorspace, doc->color, doc->alpha, fz_default_color_params);
		}

		if (stroke_tag)
		{
			fz_clip_stroke_path(ctx, dev, stroke_path, stroke, ctm, area);
			xps_parse_brush(ctx, doc, ctm, area, stroke_uri, dict, stroke_tag);
			fz_pop_clip(ctx, dev);
		}

		xps_end_opacity(ctx, doc, opacity_mask_uri, dict, opacity_att, opacity_mask_tag);
	}
	fz_always(ctx)
	{
		if (stroke_path != path)
			fz_drop_path(ctx, stroke_path);
		fz_drop_path(ctx, path);
		fz_drop_stroke_state(ctx, stroke);
	}
	fz_catch(ctx)
		fz_rethrow(ctx);

	if (clip_att || clip_tag)
		fz_pop_clip(ctx, dev);
}







mupdf-1.21.1-source/source/xps/xps-resource.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <string.h>

static fz_xml *
xps_lookup_resource(fz_context *ctx, xps_document *doc, xps_resource *dict, char *name, char **urip)
{
	xps_resource *head, *node;
	for (head = dict; head; head = head->parent)
	{
		for (node = head; node; node = node->next)
		{
			if (!strcmp(node->name, name))
			{
				if (urip && head->base_uri)
					*urip = head->base_uri;
				return node->data;
			}
		}
	}
	return NULL;
}

static fz_xml *
xps_parse_resource_reference(fz_context *ctx, xps_document *doc, xps_resource *dict, char *att, char **urip)
{
	char name[1024];
	char *s;

	if (strstr(att, "{StaticResource ") != att)
		return NULL;

	fz_strlcpy(name, att + 16, sizeof name);
	s = strrchr(name, '}');
	if (s)
		*s = 0;

	return xps_lookup_resource(ctx, doc, dict, name, urip);
}

void
xps_resolve_resource_reference(fz_context *ctx, xps_document *doc, xps_resource *dict,
		char **attp, fz_xml **tagp, char **urip)
{
	if (*attp)
	{
		fz_xml *rsrc = xps_parse_resource_reference(ctx, doc, dict, *attp, urip);
		if (rsrc)
		{
			*attp = NULL;
			*tagp = rsrc;
		}
	}
}

static xps_resource *
xps_parse_remote_resource_dictionary(fz_context *ctx, xps_document *doc, char *base_uri, char *source_att)
{
	char part_name[1024];
	char part_uri[1024];
	xps_part *part;
	xps_resource *dict = NULL;
	fz_xml_doc *xml = NULL;
	char *s;

	fz_var(xml);

	/* External resource dictionaries MUST NOT reference other resource dictionaries */
	xps_resolve_url(ctx, doc, part_name, base_uri, source_att, sizeof part_name);

	part = xps_read_part(ctx, doc, part_name);
	fz_try(ctx)
	{
		xml = fz_parse_xml(ctx, part->data, 0);
		if (!fz_xml_is_tag(fz_xml_root(xml), "ResourceDictionary"))
			fz_throw(ctx, FZ_ERROR_GENERIC, "expected ResourceDictionary element");

		fz_strlcpy(part_uri, part_name, sizeof part_uri);
		s = strrchr(part_uri, '/');
		if (s)
			s[1] = 0;

		dict = xps_parse_resource_dictionary(ctx, doc, part_uri, fz_xml_root(xml));
		if (dict)
		{
			dict->base_xml = xml; /* pass on ownership */
			xml = NULL;
		}
	}
	fz_always(ctx)
	{
		xps_drop_part(ctx, doc, part);
		fz_drop_xml(ctx, xml);
	}
	fz_catch(ctx)
	{
		fz_rethrow(ctx);
	}

	return dict;
}

xps_resource *
xps_parse_resource_dictionary(fz_context *ctx, xps_document *doc, char *base_uri, fz_xml *root)
{
	xps_resource *head;
	xps_resource *entry;
	fz_xml *node;
	char *source;
	char *key;

	source = fz_xml_att(root, "Source");
	if (source)
		return xps_parse_remote_resource_dictionary(ctx, doc, base_uri, source);

	head = NULL;

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		key = fz_xml_att(node, "x:Key");
		if (key)
		{
			entry = fz_malloc_struct(ctx, xps_resource);
			entry->name = key;
			entry->base_uri = NULL;
			entry->base_xml = NULL;
			entry->data = node;
			entry->next = head;
			entry->parent = NULL;
			head = entry;
		}
	}

	if (head)
	{
		fz_try(ctx)
			head->base_uri = fz_strdup(ctx, base_uri);
		fz_catch(ctx)
		{
			fz_free(ctx, entry);
			fz_rethrow(ctx);
		}
	}

	return head;
}

void
xps_drop_resource_dictionary(fz_context *ctx, xps_document *doc, xps_resource *dict)
{
	xps_resource *next;
	while (dict)
	{
		next = dict->next;
		fz_drop_xml(ctx, dict->base_xml);
		fz_free(ctx, dict->base_uri);
		fz_free(ctx, dict);
		dict = next;
	}
}







mupdf-1.21.1-source/source/xps/xps-tile.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <math.h>
#include <string.h>

#define TILE

/*
 * Parse a tiling brush (visual and image brushes at this time) common
 * properties. Use the callback to draw the individual tiles.
 */

enum { TILE_NONE, TILE_TILE, TILE_FLIP_X, TILE_FLIP_Y, TILE_FLIP_X_Y };

struct closure
{
	char *base_uri;
	xps_resource *dict;
	fz_xml *root;
	void *user;
	void (*func)(fz_context *ctx, xps_document*, fz_matrix, fz_rect, char*, xps_resource*, fz_xml*, void*);
};

static void
xps_paint_tiling_brush_clipped(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect viewbox, struct closure *c)
{
	fz_device *dev = doc->dev;
	fz_path *path;

	path = fz_new_path(ctx);
	fz_try(ctx)
	{
		fz_moveto(ctx, path, viewbox.x0, viewbox.y0);
		fz_lineto(ctx, path, viewbox.x0, viewbox.y1);
		fz_lineto(ctx, path, viewbox.x1, viewbox.y1);
		fz_lineto(ctx, path, viewbox.x1, viewbox.y0);
		fz_closepath(ctx, path);
		fz_clip_path(ctx, dev, path, 0, ctm, fz_infinite_rect);
	}
	fz_always(ctx)
		fz_drop_path(ctx, path);
	fz_catch(ctx)
		fz_rethrow(ctx);

	c->func(ctx, doc, ctm, viewbox, c->base_uri, c->dict, c->root, c->user);
	fz_pop_clip(ctx, dev);
}

static void
xps_paint_tiling_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect viewbox, int tile_mode, struct closure *c)
{
	fz_matrix ttm;

	xps_paint_tiling_brush_clipped(ctx, doc, ctm, viewbox, c);

	if (tile_mode == TILE_FLIP_X || tile_mode == TILE_FLIP_X_Y)
	{
		ttm = fz_pre_scale(fz_pre_translate(ctm, viewbox.x1 * 2, 0), -1, 1);
		xps_paint_tiling_brush_clipped(ctx, doc, ttm, viewbox, c);
	}

	if (tile_mode == TILE_FLIP_Y || tile_mode == TILE_FLIP_X_Y)
	{
		ttm = fz_pre_scale(fz_pre_translate(ctm, 0, viewbox.y1 * 2), 1, -1);
		xps_paint_tiling_brush_clipped(ctx, doc, ttm, viewbox, c);
	}

	if (tile_mode == TILE_FLIP_X_Y)
	{
		ttm = fz_pre_scale(fz_pre_translate(ctm, viewbox.x1 * 2, viewbox.y1 * 2), -1, -1);
		xps_paint_tiling_brush_clipped(ctx, doc, ttm, viewbox, c);
	}
}

void
xps_parse_tiling_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area,
	char *base_uri, xps_resource *dict, fz_xml *root,
	void (*func)(fz_context *ctx, xps_document*, fz_matrix, fz_rect, char*, xps_resource*, fz_xml*, void*), void *user)
{
	fz_device *dev = doc->dev;
	fz_xml *node;
	struct closure c;

	char *opacity_att;
	char *transform_att;
	char *viewbox_att;
	char *viewport_att;
	char *tile_mode_att;

	fz_xml *transform_tag = NULL;

	fz_rect viewbox;
	fz_rect viewport;
	float xstep, ystep;
	float xscale, yscale;
	int tile_mode;

	opacity_att = fz_xml_att(root, "Opacity");
	transform_att = fz_xml_att(root, "Transform");
	viewbox_att = fz_xml_att(root, "Viewbox");
	viewport_att = fz_xml_att(root, "Viewport");
	tile_mode_att = fz_xml_att(root, "TileMode");

	c.base_uri = base_uri;
	c.dict = dict;
	c.root = root;
	c.user = user;
	c.func = func;

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "ImageBrush.Transform"))
			transform_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "VisualBrush.Transform"))
			transform_tag = fz_xml_down(node);
	}

	xps_resolve_resource_reference(ctx, doc, dict, &transform_att, &transform_tag, NULL);

	ctm = xps_parse_transform(ctx, doc, transform_att, transform_tag, ctm);

	viewbox = fz_unit_rect;
	if (viewbox_att)
		viewbox = xps_parse_rectangle(ctx, doc, viewbox_att);

	viewport = fz_unit_rect;
	if (viewport_att)
		viewport = xps_parse_rectangle(ctx, doc, viewport_att);

	if (fabsf(viewport.x1 - viewport.x0) < 0.01f || fabsf(viewport.y1 - viewport.y0) < 0.01f)
		fz_warn(ctx, "not drawing tile for viewport size %.4f x %.4f", viewport.x1 - viewport.x0, viewport.y1 - viewport.y0);
	else if (fabsf(viewbox.x1 - viewbox.x0) < 0.01f || fabsf(viewbox.y1 - viewbox.y0) < 0.01f)
		fz_warn(ctx, "not drawing tile for viewbox size %.4f x %.4f", viewbox.x1 - viewbox.x0, viewbox.y1 - viewbox.y0);

	/* some sanity checks on the viewport/viewbox size */
	if (fabsf(viewport.x1 - viewport.x0) < 0.01f) return;
	if (fabsf(viewport.y1 - viewport.y0) < 0.01f) return;
	if (fabsf(viewbox.x1 - viewbox.x0) < 0.01f) return;
	if (fabsf(viewbox.y1 - viewbox.y0) < 0.01f) return;

	xstep = viewbox.x1 - viewbox.x0;
	ystep = viewbox.y1 - viewbox.y0;

	xscale = (viewport.x1 - viewport.x0) / xstep;
	yscale = (viewport.y1 - viewport.y0) / ystep;

	tile_mode = TILE_NONE;
	if (tile_mode_att)
	{
		if (!strcmp(tile_mode_att, "None"))
			tile_mode = TILE_NONE;
		if (!strcmp(tile_mode_att, "Tile"))
			tile_mode = TILE_TILE;
		if (!strcmp(tile_mode_att, "FlipX"))
			tile_mode = TILE_FLIP_X;
		if (!strcmp(tile_mode_att, "FlipY"))
			tile_mode = TILE_FLIP_Y;
		if (!strcmp(tile_mode_att, "FlipXY"))
			tile_mode = TILE_FLIP_X_Y;
	}

	if (tile_mode == TILE_FLIP_X || tile_mode == TILE_FLIP_X_Y)
		xstep *= 2;
	if (tile_mode == TILE_FLIP_Y || tile_mode == TILE_FLIP_X_Y)
		ystep *= 2;

	xps_begin_opacity(ctx, doc, ctm, area, base_uri, dict, opacity_att, NULL);

	ctm = fz_pre_translate(ctm, viewport.x0, viewport.y0);
	ctm = fz_pre_scale(ctm, xscale, yscale);
	ctm = fz_pre_translate(ctm, -viewbox.x0, -viewbox.y0);

	if (tile_mode != TILE_NONE)
	{
		int x0, y0, x1, y1;
		fz_matrix invctm;
		invctm = fz_invert_matrix(ctm);
		area = fz_transform_rect(area, invctm);
		x0 = floorf(area.x0 / xstep);
		y0 = floorf(area.y0 / ystep);
		x1 = ceilf(area.x1 / xstep);
		y1 = ceilf(area.y1 / ystep);

#ifdef TILE
		if ((x1 - x0) * (y1 - y0) > 1)
#else
		if (0)
#endif
		{
			fz_rect bigview = viewbox;
			bigview.x1 = bigview.x0 + xstep;
			bigview.y1 = bigview.y0 + ystep;
			fz_begin_tile(ctx, dev, area, bigview, xstep, ystep, ctm);
			xps_paint_tiling_brush(ctx, doc, ctm, viewbox, tile_mode, &c);
			fz_end_tile(ctx, dev);
		}
		else
		{
			int x, y;
			for (y = y0; y < y1; y++)
			{
				for (x = x0; x < x1; x++)
				{
					fz_matrix ttm = fz_pre_translate(ctm, xstep * x, ystep * y);
					xps_paint_tiling_brush(ctx, doc, ttm, viewbox, tile_mode, &c);
				}
			}
		}
	}
	else
	{
		xps_paint_tiling_brush(ctx, doc, ctm, viewbox, tile_mode, &c);
	}

	xps_end_opacity(ctx, doc, base_uri, dict, opacity_att, NULL);
}

static void
xps_paint_visual_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area,
	char *base_uri, xps_resource *dict, fz_xml *root, void *visual_tag)
{
	xps_parse_element(ctx, doc, ctm, area, base_uri, dict, (fz_xml *)visual_tag);
}

void
xps_parse_visual_brush(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area,
	char *base_uri, xps_resource *dict, fz_xml *root)
{
	fz_xml *node;

	char *visual_uri;
	char *visual_att;
	fz_xml *visual_tag = NULL;

	visual_att = fz_xml_att(root, "Visual");

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "VisualBrush.Visual"))
			visual_tag = fz_xml_down(node);
	}

	visual_uri = base_uri;
	xps_resolve_resource_reference(ctx, doc, dict, &visual_att, &visual_tag, &visual_uri);

	if (visual_tag)
	{
		xps_parse_tiling_brush(ctx, doc, ctm, area,
			visual_uri, dict, root, xps_paint_visual_brush, visual_tag);
	}
}

void
xps_parse_canvas(fz_context *ctx, xps_document *doc, fz_matrix ctm, fz_rect area, char *base_uri, xps_resource *dict, fz_xml *root)
{
	fz_device *dev = doc->dev;
	xps_resource *new_dict = NULL;
	fz_xml *node;
	char *opacity_mask_uri;

	char *transform_att;
	char *clip_att;
	char *opacity_att;
	char *opacity_mask_att;

	fz_xml *transform_tag = NULL;
	fz_xml *clip_tag = NULL;
	fz_xml *opacity_mask_tag = NULL;

	transform_att = fz_xml_att(root, "RenderTransform");
	clip_att = fz_xml_att(root, "Clip");
	opacity_att = fz_xml_att(root, "Opacity");
	opacity_mask_att = fz_xml_att(root, "OpacityMask");

	for (node = fz_xml_down(root); node; node = fz_xml_next(node))
	{
		if (fz_xml_is_tag(node, "Canvas.Resources") && fz_xml_down(node))
		{
			if (new_dict)
			{
				fz_warn(ctx, "ignoring follow-up resource dictionaries");
			}
			else
			{
				new_dict = xps_parse_resource_dictionary(ctx, doc, base_uri, fz_xml_down(node));
				if (new_dict)
				{
					new_dict->parent = dict;
					dict = new_dict;
				}
			}
		}

		if (fz_xml_is_tag(node, "Canvas.RenderTransform"))
			transform_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "Canvas.Clip"))
			clip_tag = fz_xml_down(node);
		if (fz_xml_is_tag(node, "Canvas.OpacityMask"))
			opacity_mask_tag = fz_xml_down(node);
	}

	fz_try(ctx)
	{
		opacity_mask_uri = base_uri;
		xps_resolve_resource_reference(ctx, doc, dict, &transform_att, &transform_tag, NULL);
		xps_resolve_resource_reference(ctx, doc, dict, &clip_att, &clip_tag, NULL);
		xps_resolve_resource_reference(ctx, doc, dict, &opacity_mask_att, &opacity_mask_tag, &opacity_mask_uri);

		ctm = xps_parse_transform(ctx, doc, transform_att, transform_tag, ctm);

		if (clip_att || clip_tag)
			xps_clip(ctx, doc, ctm, dict, clip_att, clip_tag);

		xps_begin_opacity(ctx, doc, ctm, area, opacity_mask_uri, dict, opacity_att, opacity_mask_tag);

		for (node = fz_xml_down(root); node; node = fz_xml_next(node))
			xps_parse_element(ctx, doc, ctm, area, base_uri, dict, node);

		xps_end_opacity(ctx, doc, opacity_mask_uri, dict, opacity_att, opacity_mask_tag);

		if (clip_att || clip_tag)
			fz_pop_clip(ctx, dev);
	}
	fz_always(ctx)
		xps_drop_resource_dictionary(ctx, doc, new_dict);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
xps_parse_fixed_page(fz_context *ctx, xps_document *doc, fz_matrix ctm, xps_page *page)
{
	fz_xml *root, *node;
	xps_resource *dict;
	char base_uri[1024];
	fz_rect area;
	char *s;

	fz_strlcpy(base_uri, page->fix->name, sizeof base_uri);
	s = strrchr(base_uri, '/');
	if (s)
		s[1] = 0;

	dict = NULL;

	doc->opacity_top = 0;
	doc->opacity[0] = 1;

	root = fz_xml_root(page->xml);
	if (!root)
		return;

	area = fz_transform_rect(fz_unit_rect, fz_scale(page->fix->width, page->fix->height));

	fz_try(ctx)
	{
		for (node = fz_xml_down(root); node; node = fz_xml_next(node))
		{
			if (fz_xml_is_tag(node, "FixedPage.Resources") && fz_xml_down(node))
			{
				if (dict)
					fz_warn(ctx, "ignoring follow-up resource dictionaries");
				else
					dict = xps_parse_resource_dictionary(ctx, doc, base_uri, fz_xml_down(node));
			}
			xps_parse_element(ctx, doc, ctm, area, base_uri, dict, node);
		}
	}
	fz_always(ctx)
		xps_drop_resource_dictionary(ctx, doc, dict);
	fz_catch(ctx)
		fz_rethrow(ctx);
}

void
xps_run_page(fz_context *ctx, fz_page *page_, fz_device *dev, fz_matrix ctm, fz_cookie *cookie)
{
	xps_page *page = (xps_page*)page_;
	xps_document *doc = (xps_document*)page->super.doc;
	fz_matrix page_ctm;

	page_ctm = fz_pre_scale(ctm, 72.0f / 96.0f, 72.0f / 96.0f);

	doc->cookie = cookie;
	doc->dev = dev;
	xps_parse_fixed_page(ctx, doc, page_ctm, page);
	doc->cookie = NULL;
	doc->dev = NULL;
}







mupdf-1.21.1-source/source/xps/xps-util.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

static inline int xps_tolower(int c)
{
	if (c >= 'A' && c <= 'Z')
		return c + 32;
	return c;
}

int
xps_strcasecmp(char *a, char *b)
{
	while (xps_tolower(*a) == xps_tolower(*b))
	{
		if (*a++ == 0)
			return 0;
		b++;
	}
	return xps_tolower(*a) - xps_tolower(*b);
}

/* A URL is defined as consisting of a:
 * SCHEME (e.g. http:)
 * AUTHORITY (username, password, hostname, port, eg //test:passwd@mupdf.com:999)
 * PATH (e.g. /download)
 * QUERY (e.g. ?view=page)
 * FRAGMENT (e.g. #fred) (not strictly part of the URL)
 */
static char *
skip_scheme(char *path)
{
	char *p = path;

	/* Skip over: alpha *(alpha | digit | "+" | "-" | ".") looking for : */
	if (*p >= 'a' && *p <= 'z')
	{
		/* Starts with a-z */
	}
	else if (*p >= 'A' && *p <= 'Z')
	{
		/* Starts with A-Z */
	}
	else
		return path;

	while (*++p)
	{
		if (*p >= 'a' && *p <= 'z')
			continue;
		if (*p >= 'A' && *p <= 'Z')
			continue;
		if (*p >= '0' && *p <= '9')
			continue;
		if (*p == '+')
			continue;
		if (*p == '-')
			continue;
		if (*p == '.')
			continue;
		if (*p == ':')
			return p+1;
		break;
	}
	return path;
}

static char *
skip_authority(char *path)
{
	char *p = path;

	/* Authority section must start with '//' */
	if (p[0] != '/' || p[1] != '/')
		return path;
	p += 2;

	/* Authority is terminated by end of URL, '/' or '?' */
	while (*p && *p != '/' && *p != '?')
		p++;

	return p;
}

#define SEP(x) ((x)=='/' || (x) == 0)

static char *
clean_path(char *name)
{
	char *p, *q, *dotdot, *start;
	int rooted;

	start = skip_scheme(name);
	start = skip_authority(start);
	rooted = start[0] == '/';

	/*
	 * invariants:
	 *		p points at beginning of path element we're considering.
	 *		q points just past the last path element we wrote (no slash).
	 *		dotdot points just past the point where .. cannot backtrack
	 *				any further (no slash).
	 */
	p = q = dotdot = start + rooted;
	while (*p)
	{
		if(p[0] == '/') /* null element */
			p++;
		else if (p[0] == '.' && SEP(p[1]))
			p += 1; /* don't count the separator in case it is nul */
		else if (p[0] == '.' && p[1] == '.' && SEP(p[2]))
		{
			p += 2;
			if (q > dotdot) /* can backtrack */
			{
				while(--q > dotdot && *q != '/')
					;
			}
			else if (!rooted) /* /.. is / but ./../ is .. */
			{
				if (q != start)
					*q++ = '/';
				*q++ = '.';
				*q++ = '.';
				dotdot = q;
			}
		}
		else /* real path element */
		{
			if (q != start+rooted)
				*q++ = '/';
			while ((*q = *p) != '/' && *q != 0)
				p++, q++;
		}
	}

	if (q == start) /* empty string is really "." */
		*q++ = '.';
	*q = '\0';

	return name;
}

void
xps_resolve_url(fz_context *ctx, xps_document *doc, char *output, char *base_uri, char *path, int output_size)
{
	char *p = skip_authority(skip_scheme(path));

	if (p != path || path[0] == '/')
	{
		fz_strlcpy(output, path, output_size);
	}
	else
	{
		size_t len = fz_strlcpy(output, base_uri, output_size);
		if (len == 0 || output[len-1] != '/')
			fz_strlcat(output, "/", output_size);
		fz_strlcat(output, path, output_size);
	}
	clean_path(output);
}







mupdf-1.21.1-source/source/xps/xps-zip.c

// Copyright (C) 2004-2021 Artifex Software, Inc.
//
// This file is part of MuPDF.
//
// MuPDF is free software: you can redistribute it and/or modify it under the
// terms of the GNU Affero General Public License as published by the Free
// Software Foundation, either version 3 of the License, or (at your option)
// any later version.
//
// MuPDF is distributed in the hope that it will be useful, but WITHOUT ANY
// WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
// FOR A PARTICULAR PURPOSE. See the GNU Affero General Public License for more
// details.
//
// You should have received a copy of the GNU Affero General Public License
// along with MuPDF. If not, see <https://www.gnu.org/licenses/agpl-3.0.en.html>
//
// Alternative licensing terms are available from the licensor.
// For commercial licensing, see <https://www.artifex.com/> or contact
// Artifex Software, Inc., 1305 Grant Avenue - Suite 200, Novato,
// CA 94945, U.S.A., +1(415)492-9861, for further information.

#include "mupdf/fitz.h"
#include "xps-imp.h"

#include <string.h>

static void xps_init_document(fz_context *ctx, xps_document *doc);

static xps_part *
xps_new_part(fz_context *ctx, xps_document *doc, char *name, fz_buffer *data)
{
	xps_part *part;

	part = fz_malloc_struct(ctx, xps_part);
	fz_try(ctx)
	{
		part->name = fz_strdup(ctx, name);
		part->data = data; /* take ownership of buffer */
	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, data);
		fz_free(ctx, part);
		fz_rethrow(ctx);
	}

	return part;
}

void
xps_drop_part(fz_context *ctx, xps_document *doc, xps_part *part)
{
	fz_free(ctx, part->name);
	fz_drop_buffer(ctx, part->data);
	fz_free(ctx, part);
}

xps_part *
xps_read_part(fz_context *ctx, xps_document *doc, char *partname)
{
	fz_archive *zip = doc->zip;
	fz_buffer *buf = NULL;
	fz_buffer *tmp = NULL;
	char path[2048];
	int count;
	char *name;
	int seen_last;

	fz_var(buf);
	fz_var(tmp);

	name = partname;
	if (name[0] == '/')
		name ++;

	fz_try(ctx)
	{
		/* All in one piece */
		if (fz_has_archive_entry(ctx, zip, name))
		{
			buf = fz_read_archive_entry(ctx, zip, name);
		}

		/* Assemble all the pieces */
		else
		{
			buf = fz_new_buffer(ctx, 512);
			seen_last = 0;
			for (count = 0; !seen_last; ++count)
			{
				fz_snprintf(path, sizeof path, "%s/[%d].piece", name, count);
				if (fz_has_archive_entry(ctx, zip, path))
				{
					tmp = fz_read_archive_entry(ctx, zip, path);
					fz_append_buffer(ctx, buf, tmp);
					fz_drop_buffer(ctx, tmp);
					tmp = NULL;
				}
				else
				{
					fz_snprintf(path, sizeof path, "%s/[%d].last.piece", name, count);
					if (fz_has_archive_entry(ctx, zip, path))
					{
						tmp = fz_read_archive_entry(ctx, zip, path);
						fz_append_buffer(ctx, buf, tmp);
						fz_drop_buffer(ctx, tmp);
						tmp = NULL;
						seen_last = 1;
					}
					else
						fz_throw(ctx, FZ_ERROR_GENERIC, "cannot find all pieces for part '%s'", partname);
				}
			}
		}

	}
	fz_catch(ctx)
	{
		fz_drop_buffer(ctx, tmp);
		fz_drop_buffer(ctx, buf);
		fz_rethrow(ctx);
	}

	return xps_new_part(ctx, doc, partname, buf);
}

int
xps_has_part(fz_context *ctx, xps_document *doc, char *name)
{
	char buf[2048];
	if (name[0] == '/')
		name++;
	if (fz_has_archive_entry(ctx, doc->zip, name))
		return 1;
	fz_snprintf(buf, sizeof buf, "%s/[0].piece", name);
	if (fz_has_archive_entry(ctx, doc->zip, buf))
		return 1;
	fz_snprintf(buf, sizeof buf, "%s/[0].last.piece", name);
	if (fz_has_archive_entry(ctx, doc->zip, buf))
		return 1;
	return 0;
}

static fz_document *
xps_open_document_with_directory(fz_context *ctx, const char *directory)
{
	xps_document *doc;

	doc = fz_malloc_struct(ctx, xps_document);
	xps_init_document(ctx, doc);

	fz_try(ctx)
	{
		doc->zip = fz_open_directory(ctx, directory);
		xps_read_page_list(ctx, doc);
	}
	fz_catch(ctx)
	{
		fz_drop_document(ctx, &doc->super);
		fz_rethrow(ctx);
	}

	return (fz_document*)doc;
}

fz_document *
xps_open_document_with_stream(fz_context *ctx, fz_stream *file)
{
	xps_document *doc;

	doc = fz_malloc_struct(ctx, xps_document);
	xps_init_document(ctx, doc);

	fz_try(ctx)
	{
		doc->zip = fz_open_zip_archive_with_stream(ctx, file);
		xps_read_page_list(ctx, doc);
	}
	fz_catch(ctx)
	{
		fz_drop_document(ctx, &doc->super);
		fz_rethrow(ctx);
	}

	return (fz_document*)doc;
}

fz_document *
xps_open_document(fz_context *ctx, const char *filename)
{
	fz_stream *file;
	char *p;
	fz_document *doc = NULL;

	p = strstr(filename, "/_rels/.rels");
	if (p == NULL)
		p = strstr(filename, "\\_rels\\.rels");
	if (p)
	{
		char *buf = fz_strdup(ctx, filename);
		buf[p-filename] = 0;
		fz_try(ctx)
			doc = xps_open_document_with_directory(ctx, buf);
		fz_always(ctx)
			fz_free(ctx, buf);
		fz_catch(ctx)
			fz_rethrow(ctx);
		return doc;
	}

	file = fz_open_file(ctx, filename);

	fz_try(ctx)
		doc = xps_open_document_with_stream(ctx, file);
	fz_always(ctx)
		fz_drop_stream(ctx, file);
	fz_catch(ctx)
		fz_rethrow(ctx);

	return (fz_document*)doc;
}

static void
xps_drop_document(fz_context *ctx, fz_document *doc_)
{
	xps_document *doc = (xps_document*)doc_;
	xps_font_cache *font, *next;

	if (doc->zip)
		fz_drop_archive(ctx, doc->zip);

	font = doc->font_table;
	while (font)
	{
		next = font->next;
		fz_drop_font(ctx, font->font);
		fz_free(ctx, font->name);
		fz_free(ctx, font);
		font = next;
	}

	xps_drop_page_list(ctx, doc);

	fz_free(ctx, doc->start_part);
}

static int
xps_lookup_metadata(fz_context *ctx, fz_document *doc_, const char *key, char *buf, int size)
{
	if (!strcmp(key, FZ_META_FORMAT))
		return 1 + (int)fz_strlcpy(buf, "XPS", size);
	return -1;
}

static void
xps_init_document(fz_context *ctx, xps_document *doc)
{
	doc->super.refs = 1;
	doc->super.drop_document = xps_drop_document;
	doc->super.load_outline = xps_load_outline;
	doc->super.resolve_link_dest = xps_lookup_link_target;
	doc->super.count_pages = xps_count_pages;
	doc->super.load_page = xps_load_page;
	doc->super.lookup_metadata = xps_lookup_metadata;
}







mupdf-1.21.1-source/thirdparty/README

This directory holds third party libraries.

If you got MuPDF from a source release tarball, these libraries have been
stripped down for size and do not include test files and other auxiliary data.
If you want the full versions you should clone from git!

If you got MuPDF from a git checkout, these are git submodules.

To set up the third party modules for building from git:

	$ git submodule init
	$ git submodule update

Then after each pull (to make sure they're up to date):

	$ git submodule update

If the directories are empty or missing, the makefile based build will try to
use system libraries instead.

Do NOT edit files in the submodule checkouts unless you know what you're doing.







mupdf-1.21.1-source/thirdparty/tesseract.txt

If you want to build with Tesseract functionality, you need to run make
with a "tesseract=yes" argument.

You will also need a suitable set of traineddata for the languages you
wish to run. Only the LSTM engine (the latest and most accurate engine)
is built into Tesseract, so the traineddata contained within the
repository itself is no good.

Suitable data can be retrieved from either:

  https://github.com/tesseract-ocr/tessdata_best

or

  https://github.com/tesseract-ocr/tessdata_fast

e.g.

  wget https://github.com/tesseract-ocr/tessdata_fast/raw/master/eng.traineddata
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                    GNU AFFERO GENERAL PUBLIC LICENSE
                       Version 3, 19 November 2007

 Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

                            Preamble

  The GNU Affero General Public License is a free, copyleft license for
software and other kinds of works, specifically designed to ensure
cooperation with the community in the case of network server software.

  The licenses for most software and other practical works are designed
to take away your freedom to share and change the works.  By contrast,
our General Public Licenses are intended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for all its users.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

  Developers that use our General Public Licenses protect your rights
with two steps: (1) assert copyright on the software, and (2) offer
you this License which gives you legal permission to copy, distribute
and/or modify the software.

  A secondary benefit of defending all users' freedom is that
improvements made in alternate versions of the program, if they
receive widespread use, become available for other developers to
incorporate.  Many developers of free software are heartened and
encouraged by the resulting cooperation.  However, in the case of
software used on network servers, this result may fail to come about.
The GNU General Public License permits making a modified version and
letting the public access it on a server without ever releasing its
source code to the public.

  The GNU Affero General Public License is designed specifically to
ensure that, in such cases, the modified source code becomes available
to the community.  It requires the operator of a network server to
provide the source code of the modified version running there to the
users of that server.  Therefore, public use of a modified version, on
a publicly accessible server, gives the public access to the source
code of the modified version.

  An older license, called the Affero General Public License and
published by Affero, was designed to accomplish similar goals.  This is
a different license, not a version of the Affero GPL, but Affero has
released a new version of the Affero GPL which permits relicensing under
this license.

  The precise terms and conditions for copying, distribution and
modification follow.

                       TERMS AND CONDITIONS

  0. Definitions.

  "This License" refers to version 3 of the GNU Affero General Public License.

  "Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

  "The Program" refers to any copyrightable work licensed under this
License.  Each licensee is addressed as "you".  "Licensees" and
"recipients" may be individuals or organizations.

  To "modify" a work means to copy from or adapt all or part of the work
in a fashion requiring copyright permission, other than the making of an
exact copy.  The resulting work is called a "modified version" of the
earlier work or a work "based on" the earlier work.

  A "covered work" means either the unmodified Program or a work based
on the Program.

  To "propagate" a work means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy.  Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

  To "convey" a work means any kind of propagation that enables other
parties to make or receive copies.  Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

  An interactive user interface displays "Appropriate Legal Notices"
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tells the user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License.  If
the interface presents a list of user commands or options, such as a
menu, a prominent item in the list meets this criterion.

  1. Source Code.

  The "source code" for a work means the preferred form of the work
for making modifications to it.  "Object code" means any non-source
form of a work.

  A "Standard Interface" means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
is widely used among developers working in that language.

  The "System Libraries" of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard Interface for which an
implementation is available to the public in source code form.  A
"Major Component", in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or a compiler used to
produce the work, or an object code interpreter used to run it.

  The "Corresponding Source" for a work in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities.  However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work.  For example, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

  The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

  The Corresponding Source for a work in source code form is that
same work.

  2. Basic Permissions.

  All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met.  This License explicitly affirms your unlimited
permission to run the unmodified Program.  The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work.  This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

  You may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains
in force.  You may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this License in conveying all material for which you do
not control copyright.  Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction
and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

  Conveying under any other circumstances is permitted solely under
the conditions stated below.  Sublicensing is not allowed; section 10
makes it unnecessary.

  3. Protecting Users' Legal Rights From Anti-Circumvention Law.

  No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

  When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties' legal rights to forbid circumvention of
technological measures.

  4. Conveying Verbatim Copies.

  You may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

  You may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for a fee.

  5. Conveying Modified Source Versions.

  You may convey a work based on the Program, or the modifications to
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

    a) The work must carry prominent notices stating that you modified
    it, and giving a relevant date.

    b) The work must carry prominent notices stating that it is
    released under this License and any conditions added under section
    7.  This requirement modifies the requirement in section 4 to
    "keep intact all notices".

    c) You must license the entire work, as a whole, under this
    License to anyone who comes into possession of a copy.  This
    License will therefore apply, along with any applicable section 7
    additional terms, to the whole of the work, and all its parts,
    regardless of how they are packaged.  This License gives no
    permission to license the work in any other way, but it does not
    invalidate such permission if you have separately received it.

    d) If the work has interactive user interfaces, each must display
    Appropriate Legal Notices; however, if the Program has interactive
    interfaces that do not display Appropriate Legal Notices, your
    work need not make them do so.

  A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form a larger program,
in or on a volume of a storage or distribution medium, is called an
"aggregate" if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit.  Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

  6. Conveying Non-Source Forms.

  You may convey a covered work in object code form under the terms
of sections 4 and 5, provided that you also convey the
machine-readable Corresponding Source under the terms of this License,
in one of these ways:

    a) Convey the object code in, or embodied in, a physical product
    (including a physical distribution medium), accompanied by the
    Corresponding Source fixed on a durable physical medium
    customarily used for software interchange.

    b) Convey the object code in, or embodied in, a physical product
    (including a physical distribution medium), accompanied by a
    written offer, valid for at least three years and valid for as
    long as you offer spare parts or customer support for that product
    model, to give anyone who possesses the object code either (1) a
    copy of the Corresponding Source for all the software in the
    product that is covered by this License, on a durable physical
    medium customarily used for software interchange, for a price no
    more than your reasonable cost of physically performing this
    conveying of source, or (2) access to copy the
    Corresponding Source from a network server at no charge.

    c) Convey individual copies of the object code with a copy of the
    written offer to provide the Corresponding Source.  This
    alternative is allowed only occasionally and noncommercially, and
    only if you received the object code with such an offer, in accord
    with subsection 6b.

    d) Convey the object code by offering access from a designated
    place (gratis or for a charge), and offer equivalent access to the
    Corresponding Source in the same way through the same place at no
    further charge.  You need not require recipients to copy the
    Corresponding Source along with the object code.  If the place to
    copy the object code is a network server, the Corresponding Source
    may be on a different server (operated by you or a third party)
    that supports equivalent copying facilities, provided you maintain
    clear directions next to the object code saying where to find the
    Corresponding Source.  Regardless of what server hosts the
    Corresponding Source, you remain obligated to ensure that it is
    available for as long as needed to satisfy these requirements.

    e) Convey the object code using peer-to-peer transmission, provided
    you inform other peers where the object code and Corresponding
    Source of the work are being offered to the general public at no
    charge under subsection 6d.

  A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be
included in conveying the object code work.

  A "User Product" is either (1) a "consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into a dwelling.  In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage.  For a particular
product received by a particular user, "normally used" refers to a
typical or common use of that class of product, regardless of the status
of the particular user or of the way in which the particular user
actually uses, or expects or is expected to use, the product.  A product
is a consumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

  "Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install
and execute modified versions of a covered work in that User Product from
a modified version of its Corresponding Source.  The information must
suffice to ensure that the continued functioning of the modified object
code is in no case prevented or interfered with solely because
modification has been made.

  If you convey an object code work under this section in, or with, or
specifically for use in, a User Product, and the conveying occurs as
part of a transaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information.  But this requirement does not apply
if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has
been installed in ROM).

  The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates
for a work that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed.  Access to a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

  Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in a format that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying.

  7. Additional Terms.

  "Additional permissions" are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law.  If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

  When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it.  (Additional permissions may be written to require their own
removal in certain cases when you modify the work.)  You may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

  Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

    a) Disclaiming warranty or limiting liability differently from the
    terms of sections 15 and 16 of this License; or

    b) Requiring preservation of specified reasonable legal notices or
    author attributions in that material or in the Appropriate Legal
    Notices displayed by works containing it; or

    c) Prohibiting misrepresentation of the origin of that material, or
    requiring that modified versions of such material be marked in
    reasonable ways as different from the original version; or

    d) Limiting the use for publicity purposes of names of licensors or
    authors of the material; or

    e) Declining to grant rights under trademark law for use of some
    trade names, trademarks, or service marks; or

    f) Requiring indemnification of licensors and authors of that
    material by anyone who conveys the material (or modified versions of
    it) with contractual assumptions of liability to the recipient, for
    any liability that these contractual assumptions directly impose on
    those licensors and authors.

  All other non-permissive additional terms are considered "further
restrictions" within the meaning of section 10.  If the Program as you
received it, or any part of it, contains a notice stating that it is
governed by this License along with a term that is a further
restriction, you may remove that term.  If a license document contains
a further restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does
not survive such relicensing or conveying.

  If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or a notice indicating
where to find the applicable terms.

  Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above requirements apply either way.

  8. Termination.

  You may not propagate or modify a covered work except as expressly
provided under this License.  Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

  However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder fails to notify you of the violation by some reasonable means
prior to 60 days after the cessation.

  Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, this is the first time you have
received notice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

  Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License.  If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

  9. Acceptance Not Required for Having Copies.

  You are not required to accept this License in order to receive or
run a copy of the Program.  Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance.  However,
nothing other than this License grants you permission to propagate or
modify any covered work.  These actions infringe copyright if you do
not accept this License.  Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

  10. Automatic Licensing of Downstream Recipients.

  Each time you convey a covered work, the recipient automatically
receives a license from the original licensors, to run, modify and
propagate that work, subject to this License.  You are not responsible
for enforcing compliance by third parties with this License.

  An "entity transaction" is a transaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations.  If propagation of a covered
work results from an entity transaction, each party to that
transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus a right to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor has it or can get it with reasonable efforts.

  You may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License.  For example, you may
not impose a license fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in a lawsuit) alleging that
any patent claim is infringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

  11. Patents.

  A "contributor" is a copyright holder who authorizes use under this
License of the Program or a work on which the Program is based.  The
work thus licensed is called the contributor's "contributor version".

  A contributor's "essential patent claims" are all patent claims
owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,
but do not include claims that would be infringed only as a
consequence of further modification of the contributor version.  For
purposes of this definition, "control" includes the right to grant
patent sublicenses in a manner consistent with the requirements of
this License.

  Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

  In the following three paragraphs, a "patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement).  To "grant" such a patent license to a
party means to make such an agreement or commitment not to enforce a
patent against the party.

  If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients.  "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patents in that
country that you have reason to believe are valid.

  If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

  A patent license is "discriminatory" if it does not include within
the scope of its coverage, prohibits the exercise of, or is
conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License.  You may not convey a covered
work if you are a party to an arrangement with a third party that is
in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying
the work, and under which the third party grants, to any of the
parties who would receive the covered work from you, a discriminatory
patent license (a) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,
or that patent license was granted, prior to 28 March 2007.

  Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

  12. No Surrender of Others' Freedom.

  If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all.  For example, if you agree to terms that obligate you
to collect a royalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

  13. Remote Network Interaction; Use with the GNU General Public License.

  Notwithstanding any other provision of this License, if you modify the
Program, your modified version must prominently offer all users
interacting with it remotely through a computer network (if your version
supports such interaction) an opportunity to receive the Corresponding
Source of your version by providing access to the Corresponding Source
from a network server at no charge, through some standard or customary
means of facilitating copying of software.  This Corresponding Source
shall include the Corresponding Source for any work covered by version 3
of the GNU General Public License that is incorporated pursuant to the
following paragraph.

  Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with a work licensed
under version 3 of the GNU General Public License into a single
combined work, and to convey the resulting work.  The terms of this
License will continue to apply to the part which is the covered work,
but the work with which it is combined will remain governed by version
3 of the GNU General Public License.

  14. Revised Versions of this License.

  The Free Software Foundation may publish revised and/or new versions of
the GNU Affero General Public License from time to time.  Such new versions
will be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

  Each version is given a distinguishing version number.  If the
Program specifies that a certain numbered version of the GNU Affero General
Public License "or any later version" applies to it, you have the
option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation.  If the Program does not specify a version number of the
GNU Affero General Public License, you may choose any version ever published
by the Free Software Foundation.

  If the Program specifies that a proxy can decide which future
versions of the GNU Affero General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

  Later license versions may give you additional or different
permissions.  However, no additional obligations are imposed on any
author or copyright holder as a result of your choosing to follow a
later version.

  15. Disclaimer of Warranty.

  THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW.  EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM
IS WITH YOU.  SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. Limitation of Liability.

  IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

  17. Interpretation of Sections 15 and 16.

  If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless a warranty or assumption of liability accompanies a
copy of the Program in return for a fee.

                     END OF TERMS AND CONDITIONS

            How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free software: you can redistribute it and/or modify
    it under the terms of the GNU Affero General Public License as published by
    the Free Software Foundation, either version 3 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU Affero General Public License for more details.

    You should have received a copy of the GNU Affero General Public License
    along with this program.  If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

  If your software can interact with users remotely through a computer
network, you should also make sure that it provides a way for users to
get its source.  For example, if your program is a web application, its
interface could display a "Source" link that leads users to an archive
of the code.  There are many ways you could offer source, and different
solutions will be better for different programs; see section 13 for the
specific requirements.

  You should also get your employer (if you work as a programmer) or school,
if any, to sign a "copyright disclaimer" for the program, if necessary.
For more information on this, and how to apply and follow the GNU AGPL, see
<http://www.gnu.org/licenses/>.







mupdf-1.21.1-source/thirdparty/extract/Makefile

# Example commands:
#
#   make
#   make test
#       Runs all tests.
#
#   make test-exe
#       Runs exe regression tests. These use $(gs) and $(mutool) to generate
#       intermediate data about pdf content, then uses $(exe) to convert to
#       docx.
#
#   make test-mutool
#       Runs mutool regression tests. This uses $(mutool) to convert directly
#       from pdf to docx. We require that $(mutool) was built with extract=yes.
#
#   make test-gs
#       Runs gs regression tests. This uses $(gs) to convert directly from pdf
#       to docx. We require that $(gs) was built with --with-extract-dir=... We
#       also do a simple test of output-file-per-page.
#
#   make test-tables
#       Tests handling of tables, using mutool with docx device's html output.
#
#   make test-buffer test-misc test-src
#       Runs unit tests etc.
#
#   make build=debug-opt ...
#       Set build flags.
#
#   make build=memento msqueeze
#       Run memento squeeze test.
#
#   Assuming we are in mupdf/thirdparty/extract, and there is a ghostpdl at
#   the same level as mupdf, with a softlink from ghostpdl to extract:
#
#   make test-rebuild-dependent-binaries
#       Clean/Configure/Rebuild the required mupdf and gs binaries.
#
#   make test-build-dependent-binaries
#       Build the required mupdf and gs binaries.


# Build flags.
#
# Note that OpenBSD's clang-8 appears to ignore -Wdeclaration-after-statement.
#
build = debug

flags_link      = -W -Wall -lm
flags_compile   = -W -Wall -Wextra -Wpointer-sign -Wmissing-declarations -Wmissing-prototypes -Wdeclaration-after-statement -Wpointer-arith -Wconversion -Wno-sign-conversion -Werror -MMD -MP

uname = $(shell uname)

ifeq ($(build),)
    $(error Need to specify build=debug|opt|debug-opt|memento)
else ifeq ($(build),debug)
    flags_link      += -g
    flags_compile   += -g
else ifeq ($(build),opt)
    flags_link      += -O2
    flags_compile   += -O2
else ifeq ($(build),debug-opt)
    flags_link      += -g -O2
    flags_compile   += -g -O2
else ifeq ($(build),memento)
    flags_link      += -g -dl
    ifeq ($(uname),OpenBSD)
        flags_link += -l execinfo
    endif
    flags_compile   += -g -D MEMENTO
else
    $(error unrecognised $$(build)=$(build))
endif

regenerate ?= no
ifeq ($(regenerate),yes)
    DIFF_OR_CP = rm -rf $(word 2,%$^); cp -r
else
    DIFF_OR_CP = diff -ru
endif

gdb = gdb
ifeq ($(uname),OpenBSD)
    flags_link += -L /usr/local/lib -l execinfo
    $(warning have added -L /usr/local/lib)
    gdb = egdb
    # For some reason OpenBSD's gmake defaults CXX to g++, which is not helpful.
    CXX = c++
endif

# Locations of mutool and gs. By default we assume these are not available.
#
# If this extract checkout is within a mupdf tree (typically as a git
# submodule) we assume ghostpdl is checked out nearby and both mutool gs and gs
# binaries are available and built with extract enabled.
#
# Disable this by running: make we_are_mupdf_thirdparty= ...
#
we_are_mupdf_thirdparty = $(findstring /mupdf/thirdparty/extract, $(abspath .))
ifneq ($(we_are_mupdf_thirdparty),)
    $(warning we are mupdf thirdparty)
    ifeq ($(build),memento)
        mutool := ../../build/memento/mutool
    else
        mutool := ../../build/debug/mutool
    endif
    gs := ../../../ghostpdl/debug-extract-bin/gs
    libbacktrace = ../../../libbacktrace/.libs
endif

# If mutool/gs are specified, they must exist.
#
ifneq ($(mutool),)
ifeq ($(wildcard $(mutool)),)
    $(error mutool does not exist: $(mutool))
endif
$(warning mutool=$(mutool))
endif

ifeq ($(build),memento)
    mutool_run := MEMENTO_ABORT_ON_LEAK=1 $(mutool)
else
    mutool_run := $(mutool)
endif

ifneq ($(gs),)
ifeq ($(wildcard $(gs)),)
    $(error gs does not exist: $(gs))
endif
$(warning gs=$(gs))
endif


# Default target - run all tests.
#
test: test-buffer test-misc test-src test-exe test-mutool test-gs test-html test-tables
	@echo $@: passed

# Define the main test targets.
#
# test/Python2clipped.pdf is same as test/Python2.pdf except it as a modified
# MediaBox that excludes some glyphs.
#
pdfs = test/Python2.pdf test/Python2clipped.pdf test/zlib.3.pdf test/text_graphic_image.pdf
pdfs_generated = $(patsubst test/%, test/generated/%, $(pdfs))

tests_exe := \
        $(patsubst %, %.extract.docx,                   $(tests_exe)) \
        $(patsubst %, %.extract-rotate.docx,            $(tests_exe)) \
        $(patsubst %, %.extract-rotate-spacing.docx,    $(tests_exe)) \
        $(patsubst %, %.extract-autosplit.docx,         $(tests_exe)) \
        $(patsubst %, %.extract-template.docx,          $(tests_exe)) \

tests_exe := $(patsubst %, %.diff, $(tests_exe))

ifneq ($(mutool),)
# Targets that test direct conversion with mutool.
#
    tests_mutool := \
            $(patsubst %, %.mutool.docx.dir.diff, $(pdfs_generated)) \
            $(patsubst %, %.mutool-norotate.docx.dir.diff, $(pdfs_generated)) \
            $(patsubst %, %.mutool.odt.dir.diff, $(pdfs_generated)) \
            $(patsubst %, %.mutool.text.diff, $(pdfs_generated)) \

    tests_mutool_odt := \
            $(patsubst %, %.mutool.odt.diff, $(pdfs_generated)) \

    tests_mutool_text := \
            $(patsubst %, %.mutool.text.diff, $(pdfs_generated)) \

    tests_html := test/generated/table.pdf.mutool.html.diff
endif
ifneq ($(gs),)
# Targets that test direct conversion with gs.
#
    tests_gs := \
            $(patsubst %, %.gs.docx.dir.diff, $(pdfs_generated)) \
            test_gs_fpp

    # We don't yet do clipping with gs so exclude Python2clipped.pdf.*:
    tests_gs := $(filter-out test/generated/Python2clipped.pdf.%, $(tests_gs))

    #$(warning tests_gs: $(tests_gs))
endif
#$(warning $(tests))

test-exe: $(tests_exe)
	@echo $@: passed

# Checks output of mutool conversion from .pdf to .docx/.odt.
#
test-mutool: $(tests_mutool)
	@echo $@: passed

# Checks output of mutool conversion from .pdf to .odt.
#
test-mutool-odt: $(tests_mutool_odt)
	@echo $@: passed

# Checks output of mutool conversion from .pdf to .text.
#
test-mutool-text: $(tests_mutool_text)
	@echo $@: passed

# Checks output of gs conversion from .pdf to .docx. Requires that gs was built
# with extract as a third-party library. As of 2021-02-10 this requires, for
# example ghostpdl/extract being a link to an extract checkout and configuring
# with --with-extract-dir=extract.
#
test-gs: $(tests_gs)
	@echo $@: passed

# Check behaviour of gs when writing file-per-page.
#
test_gs_fpp: $(gs)
	@echo
	@echo == Testing gs file-page-page
	rm test/generated/text_graphic_image.pdf.gs.*.docx || true
	$(gs) -sDEVICE=docxwrite -o test/generated/Python2.pdf.gs.%i.docx test/Python2.pdf
	rm test/generated/text_graphic_image.pdf.gs.*.docx || true
	$(gs) -sDEVICE=docxwrite -o test/generated/zlib.3.pdf.gs.%i.docx test/zlib.3.pdf
	rm test/generated/text_graphic_image.pdf.gs.*.docx || true
	$(gs) -sDEVICE=docxwrite -o test/generated/text_graphic_image.pdf.gs.%i.docx test/text_graphic_image.pdf
	@echo Checking for correct number of generated files.
	ls -l test/generated/*.pdf.gs.*.docx
	ls test/generated/text_graphic_image.pdf.gs.*.docx | wc -l | grep '^ *1$$'
	ls test/generated/Python2.pdf.gs.*.docx | wc -l | grep '^ *1$$'
	ls test/generated/zlib.3.pdf.gs.*.docx | wc -l | grep '^ *2$$'


test-html: $(tests_html)

test-rebuild-dependent-binaries:
	@echo == Rebuilding gs and mupdf binaries
	cd ../../../ghostpdl && ./autogen.sh --with-extract-dir=extract && make -j 8 debugclean DEBUGDIRPREFIX=debug-extract- && make -j 8 debug DEBUGDIRPREFIX=debug-extract-
	cd ../.. && make -j 8 build=debug clean && make -j 8 build=debug

test-build-dependent-binaries:
	@echo == Building gs and mupdf binaries
	cd ../../../ghostpdl && make -j 8 debug DEBUGDIRPREFIX=debug-extract-
	cd ../.. && make -j 8 build=debug


ifneq ($(mutool),)
    test_tables_pdfs = \
            test/agstat.pdf \
            test/background_lines_1.pdf \
            test/background_lines_2.pdf \
            test/column_span_1.pdf \
            test/column_span_2.pdf \
            test/electoral_roll.pdf \
            test/rotated.pdf \
            test/row_span.pdf \
            test/table.pdf \
            test/twotables_1.pdf \
            test/twotables_2.pdf \

    test_tables_generated = $(patsubst test/%, test/generated/%, $(test_tables_pdfs))

    test_tables_html    = $(patsubst test/%.pdf, test/generated/%.pdf.mutool.html.diff, $(test_tables_pdfs))
    test_tables_docx    = $(patsubst test/%.pdf, test/generated/%.pdf.mutool.docx.dir.diff, $(test_tables_pdfs))
    test_tables_odt     = $(patsubst test/%.pdf, test/generated/%.pdf.mutool.odt.dir.diff,  $(test_tables_pdfs))

    test_tables = $(test_tables_html) $(test_tables_docx) $(test_tables_odt)
endif

test-tables-html:       $(test_tables_html)
test-tables-docx:       $(test_tables_docx)
test-tables-odt:        $(test_tables_odt)

test-tables:            $(test_tables)
	@echo $@: passed

test/generated/%.pdf.mutool.html.diff: test/generated/%.pdf.mutool.html test/%.pdf.mutool.html.ref
	@echo
	@echo == Checking $<
	$(DIFF_OR_CP) $^

test/generated/%.pdf.mutool.cv.html.diff: test/generated/%.pdf.mutool.cv.html test/%.pdf.mutool.html.ref
	@echo
	@echo == Checking $<
	$(DIFF_OR_CP) $^

test/generated/%.pdf.mutool.cv.html: test/%.pdf $(mutool)
	$(mutool) convert -O resolution=300 -o $<..png $<
	EXTRACT_OPENCV_IMAGE_BASE=$< $(mutool_run) convert -F docx -O html -o $@ $<

test/generated/%.pdf.mutool.text.diff: test/generated/%.pdf.mutool.text test/%.pdf.mutool.text.ref
	@echo
	@echo == Checking $<
	$(DIFF_OR_CP) $^


# Main executable.
#
exe = src/build/extract-$(build).exe
exe_src = \
        src/alloc.c \
        src/astring.c \
        src/boxer.c \
        src/buffer.c \
        src/document.c \
        src/docx.c \
        src/docx_template.c \
        src/extract-exe.c \
        src/extract.c \
        src/html.c \
        src/join.c \
        src/mem.c \
        src/odt.c \
        src/odt_template.c \
        src/outf.c \
        src/rect.c \
        src/sys.c \
        src/text.c \
        src/xml.c \
        src/zip.c \


ifeq ($(build),memento)
    exe_src += src/memento.c
    ifeq ($(uname),Linux)
        flags_compile += -D HAVE_LIBDL
        flags_link += -L $(libbacktrace) -l backtrace -l dl
    endif
endif
exe_obj := $(exe_src)
exe_obj := $(patsubst src/%.c, src/build/%.c-$(build).o, $(exe_obj))
exe_obj := $(patsubst src/%.cpp, src/build/%.cpp-$(build).o, $(exe_obj))
exe_dep = $(exe_obj:.o=.d)
exe: $(exe)
$(exe): $(exe_obj)
	$(CXX) $(flags_link) -o $@ $^ -lz -lm

run_exe = $(exe)
ifeq ($(build),memento)
    ifeq ($(uname),Linux)
        run_exe = MEMENTO_ABORT_ON_LEAK=1 MEMENTO_HIDE_MULTIPLE_REALLOCS=1 LD_LIBRARY_PATH=$(libbacktrace) $(exe)
        #run_exe = LD_LIBRARY_PATH=../libbacktrace/.libs $(exe)
    endif
    ifeq ($(uname),OpenBSD)
        run_exe = MEMENTO_ABORT_ON_LEAK=1 MEMENTO_HIDE_MULTIPLE_REALLOCS=1 $(exe)
    endif
endif

exe_tables = src/build/extract-tables-$(build).exe
exe-tables: $(exe_tables)
exe-tables-test: $(exe_tables)
	$< test/agstat.pdf

ifeq (0,1)
# Do not commit changes to above line.
#
# Special rules for populating .ref directories with current output. Useful to
# initialise references outputs for new output type.
#
test/%.docx.dir.ref/: test/generated/%.docx.dir/
	rsync -ai $< $@
test/%.odt.dir.ref/: test/generated/%.odt.dir/
	rsync -ai $< $@
test/%.text.ref: test/generated/%.text
	rsync -ai $< $@

_update_tables_leafs = $(patsubst test/%, %, $(test_tables_pdfs))
# Update all table docx reference outputs.
#
_update-docx-tables:
	for i in $(_update_tables_leafs); do rsync -ai test/generated/$$i.mutool.docx.dir/ test/$$i.mutool.docx.dir.ref/; done
# Update all table odt reference outputs.
#
_update-odt-tables:
	for i in $(_update_tables_leafs); do rsync -ai test/generated/$$i.mutool.odt.dir/ test/$$i.mutool.odt.dir.ref/; done
endif

# Rules that make the various intermediate targets required by $(tests).
#

%.extract.docx: % $(exe)
	@echo
	@echo == Generating docx with extract.exe
	$(run_exe) -r 0 -i $< -f docx -o $@

%.extract.odt: % $(exe)
	@echo
	@echo == Generating odt with extract.exe
	$(run_exe) -r 0 -i $< -f odt -o $@

%.extract-rotate.docx: % $(exe) Makefile
	@echo
	@echo == Generating docx with rotation with extract.exe
	$(run_exe) -r 1 -s 0 -i $< -f docx -o $@

%.extract-rotate-spacing.docx: % $(exe) Makefile
	@echo
	@echo == Generating docx with rotation with extract.exe
	$(run_exe) -r 1 -s 1 -i $< -f docx -o $@

%.extract-autosplit.docx: % $(exe)
	@echo
	@echo == Generating docx with autosplit with extract.exe
	$(run_exe) -r 0 -i $< -f docx --autosplit 1 -o $@

%.extract-template.docx: % $(exe)
	@echo
	@echo == Generating docx using src/template.docx with extract.exe
	$(run_exe) -r 0 -i $< -f docx -t src/template.docx -o $@

test/generated/%.dir.diff: test/generated/%.dir test/%.dir.ref
	@echo
	@echo == Checking $<
	$(DIFF_OR_CP) $^
#if diff -ruq $^; then true; else echo "@@@ failure... fix with: rsync -ai" $^; false; fi

test/generated/%.html.diff: test/generated/%.html test/%.html.ref
	@echo
	@echo == Checking $<
	$(DIFF_OR_CP) $^

# This checks that -t src/template.docx gives identical results.
#
test/generated/%.extract-template.docx.diff: test/generated/%.extract-template.docx.dir test/%.extract.docx.dir.ref
	@echo
	@echo == Checking $<
	$(DIFF_OR_CP) $^

# Unzips .docx into .docx.dir/ directory, and prettyfies the .xml files.
%.docx.dir: %.docx .ALWAYS
	@echo
	@echo == Extracting .docx into directory.
	@rm -r $@ 2>/dev/null || true
	unzip -q -d $@ $<

# Unzips .odt into .odt.dir/ directory, and prettyfies the .xml files.
%.odt.dir: %.odt
	@echo
	@echo == Extracting .odt into directory.
	@rm -r $@ 2>/dev/null || true
	unzip -q -d $@ $<

%.xml.pretty.xml: %.xml
	xmllint --format $< > $@

# Uses zip to create .docx file by zipping up a directory. Useful to recreate
# .docx from reference directory test/*.docx.dir.ref.
%.docx: %
	@echo
	@echo == Zipping directory into .docx file.
	@rm -r $@ 2>/dev/null || true
	cd $< && zip -r ../$(notdir $@) .

# Uses zip to create .odt file by zipping up a directory. Useful to recreate
# .docx from reference directory test/*.odt.dir.ref.
%.odt: %
	@echo
	@echo == Zipping directory into .odt file.
	@rm -r $@ 2>/dev/null || true
	cd $< && zip -r ../$(notdir $@) .

# Prettifies each .xml file within .docx.dir/ directory.
%.docx.dir.pretty: %.docx.dir/
	@rm -r $@ $@- 2>/dev/null || true
	cp -pr $< $@-
	./src/docx_template_build.py --pretty $@-
	mv $@- $@

# Converts .pdf directly to .docx using mutool.
test/generated/%.pdf.mutool.docx: test/%.pdf $(mutool)
	@echo
	@echo == Converting .pdf directly to .docx using mutool.
	@mkdir -p test/generated
	$(mutool_run) convert -O mediabox-clip=yes -o $@ $<

test/generated/%.pdf.mutool-norotate.docx: test/%.pdf $(mutool)
	@echo
	@echo == Converting .pdf directly to .docx using mutool.
	@mkdir -p test/generated
	$(mutool_run) convert -O mediabox-clip=yes,rotation=no -o $@ $<

test/generated/%.pdf.mutool-spacing.docx: test/%.pdf $(mutool)
	@echo
	@echo == Converting .pdf directly to .docx using mutool.
	@mkdir -p test/generated
	$(mutool_run) convert -O mediabox-clip=yes,spacing=yes -o $@ $<

# Converts .pdf directly to .docx using gs.
test/generated/%.pdf.gs.docx: test/%.pdf $(gs)
	@echo
	@echo == Converting .pdf directly to .docx using gs.
	@mkdir -p test/generated
	$(gs) -sDEVICE=docxwrite -o $@ $<

# Converts .pdf directly to .odt using mutool.
test/generated/%.pdf.mutool.odt: test/%.pdf $(mutool)
	@echo
	@echo == Converting .pdf directly to .odt using mutool.
	@mkdir -p test/generated
	$(mutool_run) convert -O mediabox-clip=no -o $@ $<

# Converts .pdf directly to .html using mutool
test/generated/%.pdf.mutool.html: test/%.pdf $(mutool)
	@echo
	@echo == Converting .pdf directly to .html using mutool.
	@mkdir -p test/generated
	$(mutool_run) convert -F docx -O html -o $@ $<

# Converts .pdf directly to .text using mutool
test/generated/%.pdf.mutool.text: test/%.pdf $(mutool)
	@echo
	@echo == Converting .pdf directly to .text using mutool.
	@mkdir -p test/generated
	$(mutool_run) convert -F docx -O text -o $@ $<

# Valgrind test
#
#valgrind: $(exe) test/generated/Python2.pdf.intermediate-mu.xml
#	valgrind --leak-check=full $(exe) -h -r 1 -s 0 -i test/generated/Python2.pdf.intermediate-mu.xml -o test/generated/valgrind-out.docx
#	@echo $@: passed

# Memento tests.
#
ifeq ($(build),memento)
mutool_memento_extract = ../../build/memento/mutool
memento_failat_gdb := $(gdb) -ex 'b Memento_breakpoint' -ex r -ex c -ex bt --args

# Memento squeeze with test/text_graphic_image.pdf runs quickly - just 2,100 events taking 20s.
#
# test/Python2.pdf is much slower - 301,900 events, taking around 8h.
#
msqueeze-mutool-docx:
	MEMENTO_SQUEEZEAT=1 ./src/memento.py -q 100 $(mutool_run) convert -o $@.docx test/text_graphic_image.pdf
msqueeze-mutool-docx-failat:
	MEMENTO_FAILAT=1960 $(memento_failat_gdb) $(mutool) convert -o $@.docx test/text_graphic_image.pdf
msqueeze-mutool-odt:
	MEMENTO_SQUEEZEAT=1 ./src/memento.py -q 100 $(mutool_run) convert -o $@.docx test/text_graphic_image.pdf
msqueeze-mutool-odt2:
	MEMENTO_SQUEEZEAT=4000 ./src/memento.py -q 100 $(mutool_run) convert -o $@.docx test/Python2.pdf
msqueeze-mutool-table:
	MEMENTO_SQUEEZEAT=1 ./src/memento.py -q 100 $(mutool_run) convert -F docx -O html -o $@.html test/agstat.pdf
msqueeze-mutool-table-docx:
	MEMENTO_SQUEEZEAT=1 ./src/memento.py -q 100 $(mutool_run) convert -o $@.docx test/agstat.pdf
msqueeze-mutool-table-odt:
	MEMENTO_SQUEEZEAT=1 ./src/memento.py -q 100 $(mutool_run) convert -o $@.odt test/agstat.pdf
msqueeze-mutool-table-failat:
	MEMENTO_FAILAT=296643 MEMENTO_HIDE_MULTIPLE_REALLOCS=1 $(gdb) -ex 'b Memento_breakpoint' -ex r -ex c -ex bt --args $(mutool_memento_extract) convert -F docx -O html -o $@.html test/agstat.pdf
endif


# Temporary rules for generating reference files.
#
#test/%.xml.extract-rotate-spacing.docx.dir.ref: test/generated/%.xml.extract-rotate-spacing.docx.dir
#	@echo
#	@echo copying $< to %@
#	rsync -ai $</ $@/


# Buffer unit test.
#
exe_buffer_test = src/build/buffer-test-$(build).exe
exe_buffer_test_src = src/buffer.c src/buffer-test.c src/outf.c src/alloc.c src/mem.c
ifeq ($(build),memento)
    exe_buffer_test_src += src/memento.c
endif
exe_buffer_test_obj = $(patsubst src/%.c, src/build/%.c-$(build).o, $(exe_buffer_test_src))
exe_buffer_test_dep = $(exe_buffer_test_obj:.o=.d)
$(exe_buffer_test): $(exe_buffer_test_obj)
	$(CC) $(flags_link) -o $@ $^
test-buffer: $(exe_buffer_test)
	@echo
	@echo == Running test-buffer
	mkdir -p test/generated
	./$<
	@echo $@: passed
test-buffer-valgrind: $(exe_buffer_test)
	@echo
	@echo == Running test-buffer with valgrind
	mkdir -p test/generated
	valgrind --leak-check=full ./$<
	@echo $@: passed

ifeq ($(build),memento)
test-buffer-msqueeze: $(exe_buffer_test)
	MEMENTO_SQUEEZEAT=1 ./src/memento.py -q 1 ./$<
endif

# Misc unit test.
#
exe_misc_test = src/build/misc-test-$(build).exe
exe_misc_test_src = \
        src/alloc.c \
        src/astring.c \
        src/buffer.c \
        src/mem.c \
        src/misc-test.c \
        src/outf.c \
        src/xml.c \

ifeq ($(build),memento)
    exe_misc_test_src += src/memento.c
endif
exe_misc_test_obj = $(patsubst src/%.c, src/build/%.c-$(build).o, $(exe_misc_test_src))
exe_misc_test_dep = $(exe_buffer_test_obj:.o=.d)
$(exe_misc_test): $(exe_misc_test_obj)
	$(CC) $(flags_link) -o $@ $^
test-misc: $(exe_misc_test)
	@echo
	@echo == Running test-misc
	./$<
	@echo $@: passed

# Source code check.
#
test-src:
	@echo
	@echo == Checking for use of ssize_t in source.
	if grep -wn ssize_t src/*.c src/*.h include/*.h; then false; else true; fi
	@echo == Checking for use of strdup in source.
	if grep -wn strdup `ls -d src/*.c src/*.h|grep -v src/memento.` include; then false; else true; fi
	@echo == Checking for use of bzero in source.
	if grep -wn bzero src/*.c src/*.h include/*.h; then false; else true; fi
	@echo Checking for variables defined inside for-loop '(...)'.
	if egrep -wn 'for *[(] *[a-zA-Z0-9]+ [a-zA-Z0-9]' src/*.c src/*.h; then false; else true; fi
	@echo $@: passed

# Check that all defined global symbols start with 'extract_'. This is not
# included in the overall 'test' target because the use of '!egrep ...' appears
# to break on some cluster machines.
#
test-obj:
	@echo
	nm -egPC $(exe_obj) | egrep '^[a-zA-Z0-9_]+ T' | grep -vw ^main | ! egrep -v ^extract_
	@echo $@: passed

# Compile rule. We always include src/docx_template.c as a prerequisite in case
# code #includes docx_template.h. We use -std=gnu90 to catch 'ISO C90 forbids
# mixing declarations and code' errors while still supporting 'inline'.
#
src/build/%.c-$(build).o: src/%.c src/docx_template.c src/odt_template.c
	@mkdir -p src/build
	$(CC) -std=gnu90 -c $(flags_compile) -o $@ $<

src/build/%.cpp-$(build).o: src/%.cpp
	@mkdir -p src/build
	$(CXX) -c -Wall -W -I /usr/local/include/opencv4 -o $@ $<

# Rule for machine-generated source code, src/docx_template.c. Also generates
# src/docx_template.h.
#
# These files are also in git to allow builds if python is not available.
#
src/docx_template.c: src/docx_template_build.py .ALWAYS
	@echo
	@echo == Building $@
	./src/docx_template_build.py -i src/template.docx -n docx -o src/docx_template

src/odt_template.c: src/docx_template_build.py .ALWAYS
	@echo
	@echo == Building $@
	./src/docx_template_build.py -i src/template.odt -n odt -o src/odt_template

.ALWAYS:
.PHONY: .ALWAYS

# Tell make to preserve all intermediate files.
#
.SECONDARY:


# Rule for tags.
#
tags: .ALWAYS
	ectags -R --extra=+fq --c-kinds=+px .


# Clean rule.
#
clean:
	rm -r src/build test/generated src/template.docx.dir 2>/dev/null || true

# Cleans test/generated except for intermediate files, which are slow to create
# (when using gs).
clean2:
	rm -r test/generated/*.pdf.mutool*.docx* 2>/dev/null || true
	rm -r src/build 2>/dev/null || true
.PHONY: clean


# Include dynamic dependencies.
#
# We use $(sort ...) to remove duplicates
#
dep = $(sort $(exe_dep) $(exe_buffer_test_dep) $(exe_misc_test_dep) $(exe_ziptest_dep))

-include $(dep)
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Directory tree:

    Makefile        Builds and runs tests.
    include/        Public API.
    src/            Scripts, C implementation and internal headers.
        build/      Generated object files, executables etc.
    test/           Test files.
        generated/  Files generated by tests.

Suggested setup for testing:
    Checkout ghostpdl and mupdf into the same directory.
    Inside ghostpdl:
        ln -s ../mupdf/thirdparty/extract extract

    Then either:
        Inside ghostpdl:
            ./autogen.sh --with-extract-dir=extract
            make -j 8 debug DEBUGDIRPREFIX=debug-extract-
        Inside mupdf:
            make -j 8 debug
    or:
        make test-rebuild-dependent-binaries (for the first time)
	make test-build-dependent-binaries (for incremental builds)


    Then build and run tests from inside mupdf/thirdparty/extract
    as below.

Build and run tests with:
    make

Conventions:

    Errors:
    
        Functions return zero on success or -1 with errno set.

    Identifier/symbol names:

        All identifiers that can be seen by client code (generally things
        defined in include/) start with 'extract_'.
        
        Similarly global symbols in generated .o files all start with
        'extract_'; this is tested by target 'test-obj'.

        Other identifiers and symbols do not have an 'extract_' prefix - not
        necessary because client code cannot see these names.
        
        Header names in include/ start with 'extract_'.

    Allocation:

        Functions that free a data structure generally take a double pointer
        so that they can set the pointer to NULL before returning, which helps
        avoid stray invalid non-NULL pointers. E.g.:

            extract_span_free(extract_alloc_t* alloc, span_t** pspan);
            /* Frees a span_t, returning with *pspan set to NULL. */

        This double-pointer approach is also used for raw allocation - see
        include/extract_alloc.h.

    Lists:
        Lists of data items are generally implemented using an array of
        pointers and an int 'foo_num' entry, e.g.:

            line_t**    lines;
            int         lines_num;
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#ifndef ARITFEX_EXTRACT_H
#define ARITFEX_EXTRACT_H

/* Functions for creating docx, odt, html and text files from information about
raw characters, images and graphic elements.

Unless otherwise stated, all functions return 0 on success or -1 with errno
set.
*/

#include "extract_alloc.h"
#include "extract_buffer.h"
#include <float.h>



/* Abstract state for processing a document. */
typedef struct extract_t extract_t;

/* Specifies the output document type.

extract_format_ODT
extract_format_DOCX
    Uses internal template ODT and DOCX documents.

extract_format_HTML:
    Uses <p> for paragraphs, and <b> and <i> for bold and italic text.

extract_format_TEXT:
    Outputs one line per paragraph, encoding text as utf8. Ligatures and and
    some unicode characters such as dash (0x2212) are converted into ascii
    equvalents.
*/
typedef enum
{
    extract_format_ODT,
    extract_format_DOCX,
    extract_format_HTML,
    extract_format_TEXT
} extract_format_t;


/* Creates a new extract_t* for use by other extract_*() functions. All
allocation will be done with <alloc> (which can be NULL in which case we use
malloc/free, or from extract_alloc_create()). */
int extract_begin(extract_alloc_t    *alloc,
                  extract_format_t   format,
                  extract_t        **pextract);


/* Must be called before extract_span_begin(). */
int extract_page_begin(extract_t* extract, double minx, double miny, double maxx, double maxy);


/* Starts a new span.
extract
    As passed to earlier call to extract_begin().
font_name
    .
font_bold
    0 or 1.
font_italic
    0 or 1.
wmode
    0 or 1.
ctm_*
    Matrix values.
bbox_*
   font bounding box (unscaled)
*/
int extract_span_begin(extract_t  *extract,
                       const char *font_name,
                       int         font_bold,
                       int         font_italic,
                       int         wmode,
                       double      ctm_a,
                       double      ctm_b,
                       double      ctm_c,
                       double      ctm_d,
                       double      bbox_x0,
                       double      bbox_y0,
                       double      bbox_x1,
                       double      bbox_y1);


/* Appends specified character to current span.
extract
    As passed to earlier call to extract_begin().
autosplit
x
y
    Position on page.
ucs
    Unicode value.
adv
    Advance of this character.
minx, miny, maxx, maxy
    Glyph bbox
*/
int extract_add_char(extract_t *extract,
                     double     x,
                     double     y,
                     unsigned   ucs,
                     double     adv,
                     double     minx,
                     double     miny,
                     double     maxx,
                     double     maxy);


/* Must be called before starting a new span or ending current page. */
int extract_span_end(extract_t *extract);


/* Callback for freeing image data. See extract_add_image(). */
typedef void (extract_image_data_free)(void *handle, void *image_data);


/* Adds an image to the current page.

type
    E.g. 'png'. Is copied so no need to persist after we return.
x y w h
    Location and size of image.
data data_size
    The raw image data.
data_free
    If not NULL, extract code will call data_free(data) when it has finished
    with <data>. Otherwise the lifetime of <data> is the responsibility of the
    caller and it must persist for at least the lifetime of <extract>.
*/
int extract_add_image(extract_t               *extract,
                      const char              *type,
                      double                   x,
                      double                   y,
                      double                   w,
                      double                   h,
                      void                    *data,
                      size_t                   data_size,
                      extract_image_data_free *data_free,
                      void                    *data_free_handle);


/* Adds a four-element path. Paths that define thin vertical/horizontal
rectangles are used to find tables. */
int extract_add_path4(extract_t *extract,
                      double     ctm_a,
                      double     ctm_b,
                      double     ctm_c,
                      double     ctm_d,
                      double     ctm_e,
                      double     ctm_f,
                      double     x0,
                      double     y0,
                      double     x1,
                      double     y1,
                      double     x2,
                      double     y2,
                      double     x3,
                      double     y3,
                      double     color);


/* Adds a stroked line. Vertical/horizontal lines are used to find tables. */
int extract_add_line(extract_t *extract,
                     double     ctm_a,
                     double     ctm_b,
                     double     ctm_c,
                     double     ctm_d,
                     double     ctm_e,
                     double     ctm_f,
                     double     width,
                     double     x0,
                     double     y0,
                     double     x1,
                     double     y1,
                     double     color);


/* Alternative to extract_add_path4(). Should be followed by calls to
extract_moveto(), extract_lineto() and extract_closepath(), which are used
to find lines that may define tables. extract_fill_end() should be called
afterwards. */
int extract_fill_begin(extract_t *extract,
                       double     ctm_a,
                       double     ctm_b,
                       double     ctm_c,
                       double     ctm_d,
                       double     ctm_e,
                       double     ctm_f,
                       double     color);

/* Alternative to extract_add_line(). Should be followed by calls to
extract_moveto(), extract_lineto() and extract_closepath(), which are used
to find lines that may define tables. extract_fill_end() should be called
afterwards. */
int extract_stroke_begin(extract_t *extract,
                         double     ctm_a,
                         double     ctm_b,
                         double     ctm_c,
                         double     ctm_d,
                         double     ctm_e,
                         double     ctm_f,
                         double     line_width,
                         double     color);

int extract_moveto(extract_t *extract, double x, double y);

int extract_lineto(extract_t *extract, double x, double y);

int extract_closepath(extract_t *extract);

int extract_fill_end(extract_t *extract);

int extract_stroke_end(extract_t *extract);


/* Must be called to finish page started by extract_page_begin(). */
int extract_page_end(extract_t *extract);


/* Evaluates all un-processed pages to generate output data and frees internal
page data (individual spans, lines, paragraphs etc). E.g. call this after
extract_page_end() to reduce internal data use. */
int extract_process(extract_t *extract,
                    int        spacing,
                    int        rotation,
                    int        images);


/* Writes output document to buffer.

For docx and odt, uses an internal template document. */
int extract_write(extract_t *extract, extract_buffer_t *buffer);


/* Writes paragraph content only into buffer.

For docx and odt, this is the xml containing paragraphs of text that is
inserted into the template word/document.xml object within the docx/odt zip
archive by extract_write()). */
int extract_write_content(extract_t *extract, extract_buffer_t *buffer);


/* Like extract_write() but uses a provided template document. Only works with
docx and odt output.

Uses the 'zip' and 'unzip' commands internally.

extract:
    .
path_template:
    Name of docx/odt file to use as a template.
path_out:
    Name of docx/odt file to create. Must not contain single-quote, double
    quote, space or ".." sequence - these will force EINVAL error because they
    could make internal shell commands unsafe.
preserve_dir:
    If true, we don't delete the temporary directory <path_out>.dir containing
    the output document contents prior to zipping.
*/
int extract_write_template(extract_t  *extract,
                           const char *path_template,
                           const char *path_out,
                           int         preserve_dir);


/* Frees all data associated with *pextract and sets *pextract to NULL. */
void extract_end( extract_t **pextract);


/* Enables/Disables the layout analysis phase. */
int extract_set_layout_analysis(extract_t *extract, int enable);


/* Things below are not generally used. */

/* Causes extract_process() to also write each table as CSV to a file with path
asprintf(path_format, n) where <n> is the table number, starting from 0. */
int extract_tables_csv_format(extract_t *extract, const char *path_format);

/* Reads XML specification of spans and images from <buffer> and adds to
<extract>.

(Makes internal calls to extract_span_begin(), extract_add_image() etc.) */
int extract_read_intermediate(extract_t        *extract,
                              extract_buffer_t *buffer);


/* Cleans up internal singelton state that can look like a memory leak when
running under Memento or valgrind. */
void extract_internal_end(void);


/* If size is non-zero, sets minimum actual allocation size, and we only
allocate in powers of two times this size. This is an attempt to improve speed
with memento squeeze. Default is 0 (every call to extract_realloc() calls
realloc(). */
void extract_exp_min(extract_t *extract, size_t size);

/* Analyse the structure of the current page. */
void extract_analyse(extract_t *extract);

#endif
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#ifndef ARITFEX_EXTRACT_ALLOC_H
#define ARITFEX_EXTRACT_ALLOC_H

/* Allocation support.

We use in/out parameters for pointers so that we can consistently return 0 or
-1 with errno set.

This also allows us to automatically set a caller's pointer to NULL when
freeing or if malloc fails, and leave a caller's pointer unchanged if realloc
fails.
*/

#include <stdlib.h>

/* An externally-provided allocation function.

Should behave like realloc(), except for taking the additional 'void* state'
arg. */
typedef void *(extract_realloc_fn_t)(void *state, void *prev, size_t size);

/* Abstract allocator, created by extract_alloc_create(). */
typedef struct extract_alloc_t extract_alloc_t;

/* Creates a new extract_alloc_t* for use with extract_malloc() etc. */
int extract_alloc_create(extract_realloc_fn_t *realloc_fn, void *realloc_state, extract_alloc_t **palloc);

/* Destroys an extract_alloc_t* that was created by extract_alloc_create().

Returns with *palloc set to NULL. Does nothing if *palloc is already NULL. */
void extract_alloc_destroy(extract_alloc_t **palloc);

/* Sets *pptr to point to new allocated memory and returns 0. On error return
-1 with errno set and *pptr=NULL.

Uses malloc() if <alloc> is NULL, otherwise <alloc> must have been created by
extract_alloc_create() and we use the extract_realloc_fn_t that was originally
passed to extract_alloc_create(). */
int extract_malloc(extract_alloc_t *alloc, void **pptr, size_t size);

/* Sets *pptr to point to reallocated memory and returns 0. On error return -1
with errno set and *pptr unchanged.

Uses realloc() if <alloc> is NULL, otherwise <alloc> must have been created by
extract_alloc_create() and we use the extract_realloc_fn_t that was originally
passed to extract_alloc_create(). */
int extract_realloc(extract_alloc_t *alloc, void **pptr, size_t newsize);

/* Frees block pointed to by *pptr and sets *pptr to NULL.

Uses free() if <alloc> is NULL, otherwise <alloc> must have been created by
extract_alloc_create() and we use the extract_realloc_fn_t that was originally
passed to extract_alloc_create(). */
void extract_free(extract_alloc_t *alloc, void **pptr);

/* These allow callers to use any pointer type, not just void*. */
#define extract_malloc(alloc, pptr, size)     (extract_malloc) (alloc, (void**)pptr, size)
#define extract_realloc(alloc, pptr, newsize) (extract_realloc)(alloc, (void**)pptr, newsize)
#define extract_free(alloc, pptr)             (extract_free)   (alloc, (void**)pptr)

typedef struct
{
    int num_malloc;
    int num_realloc;
    int num_free;
    int num_libc_realloc;
} extract_alloc_stats_t;

/* Retrieve statistics. */
extract_alloc_stats_t *extract_alloc_stats(extract_alloc_t *alloc);

/* A realloc variant that takes the existing buffer size.

If <oldsize> is not zero and *pptr is not NULL, <oldsize> must be the size of
the existing buffer and may used internally to over-allocate in order to avoid
too many calls to realloc(). See extract_alloc_exp_min() for more information.
*/
int extract_realloc2(extract_alloc_t *alloc, void **pptr, size_t oldsize, size_t newsize);

#define extract_realloc2(alloc, pptr, oldsize, newsize) (extract_realloc2)(alloc, (void**) pptr, oldsize, newsize)

void extract_alloc_exp_min(extract_alloc_t* alloc, size_t size);

#endif
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#ifndef ARTIFEX_EXTRACT_BUFFER_H
#define ARTIFEX_EXTRACT_BUFFER_H

/* Reading and writing abstractions.

We use inline code in the common case where reading or writing can be satisfied
using a cache.
*/

#include "extract_alloc.h"

#include <stddef.h>

/* Work around MSVS issues with our use of 'inline'. */
#ifdef _MSC_VER
    #include "extract_compat_inline.h"
#endif


/* Abstract state for a buffer. */
typedef struct extract_buffer_t extract_buffer_t;


/* Read specified number of bytes from buffer into data..+bytes, making
multiple calls to the underlying extract_buffer_fn_read function until we have
read <numbytes> or reached EOF. If we reach EOF, . Return +1 if short read due
to EOF.

buffer:
    As returned by earlier call to extract_buffer_open().
data:
    Location of transferred data.
bytes:
    Number of bytes transferred.
o_actual:
    Optional out-param, set to actual number of bytes read. If we return zero
    this will always be <numbytes>; otherwise will be less than <numbytes>.

For speed reasons, this is implemented in extract_buffer_impl.h and uses only
inline code if the requested data can be read from the cache.
*/
static inline int
extract_buffer_read(extract_buffer_t *buffer,
                    void             *data,
                    size_t            numbytes,
                    size_t           *o_actual);


/* Write specified data into buffer. Returns +1 if short write due to EOF.

buffer:
    As returned by earlier call to extract_buffer_open().
data:
    Location of source data.
bytes:
    Number of bytes to copy.
out_actual:
    Optional out-param, set to actual number of bytes written. If we return
    zero this will always be <numbytes>; otherwise will be less than <numbytes>
    and can even be negative if internal cache-flush using fn_write() fails or
    returns EOF.

For speed reasons, this is implemented in extract_buffer_impl.h and uses only
inline code if there is space in the cache for the data.
*/
static inline int
extract_buffer_write(extract_buffer_t *buffer,
                     const void       *data,
                     size_t            numbytes,
                     size_t           *o_actual);


/* Return number of bytes read or written so far. */
size_t extract_buffer_pos(extract_buffer_t *buffer);


/* Close down an extract_buffer_t and free all internal resources.

Can return error or +1 for EOF if write buffer and fn_write() fails when
flushing cache.

Always sets *io_buffer to NULL. Does nothing if *io_buffer is already NULL.
*/
int extract_buffer_close(extract_buffer_t **io_buffer);


/* Callback used by read buffer. Should read data from buffer into the supplied
destination. Short reads are not an error.

E.g. used to fill cache or to handle large reads.

Should returns 0 on success (including short read or EOF) or -1 with errno set.

handle:
    As passed to extract_buffer_open().
destination:
    Start of destination.
bytes:
    Number of bytes in destination.
o_actual:
    Out-param, set to zero if EOF. Otherwise set to the number of bytes
    transferred in the range 1..<numbytes> inclusive.
*/
typedef int (extract_buffer_fn_read)(void *handle, void *destination, size_t numbytes, size_t *o_actual);

/* Callback used by write buffer. Should write data from the supplied source
into the buffer; short writes are not an error.

E.g. used to flush cache or to handle large writes.

Should return 0 on success (including short write or EOF) or -1 with errno set.

handle:
    As passed to extract_buffer_open().
source:
    Start of source.
bytes:
    Number of bytes in source.
o_actual:
    Out-param, set to zero if EOF. Otherwise set to the number of bytes
    transferred in the range 1..<numbytes> inclusive.
*/
typedef int (extract_buffer_fn_write)(void *handle, const void *source, size_t numbytes, size_t *o_actual);

/* Callback to flush/populate cache.

If the buffer is for writing:
    Should return a memory region to which data can be written. Any data
    written to a previous cache will have already been passed to fn_write() so
    this can overlap or be the same as any previously-returned cache.

If the buffer is for reading:
    Should return a memory region containing more data to be read. All data in
    any previously-returned cache has been read so this can overlap or be the
    same as any previous cache.

handle:
    As passed to extract_buffer_open().
o_data:
    Out-param, set to point to new cache.
o_numbytes:
    Out-param, set to size of new cache.

If no data is available due to EOF, should return with *o_numbytes set to zero.
*/
typedef int (extract_buffer_fn_cache)(void *handle, void **o_cache, size_t *o_numbytes);

/* Called by extract_buffer_close().

handle:
    As passed to extract_buffer_open().
*/
typedef void (extract_buffer_fn_close)(void *handle);

/* Returns the extract_alloc_t* originally passed to extract_buffer_open*(). */
extract_alloc_t *extract_buffer_alloc(extract_buffer_t *buffer);


/* Creates an extract_buffer_t that uses specified callbacks.

If fn_read is non-NULL the buffer is a read buffer, else if fn_write is
non-NULL the buffer is a write buffer. Passing non-NULL for both or neither is
not supported.

alloc:
    NULL or from extract_alloc_create(). Is only used to allocate the
    extract_buffer_t returned in *o_buffer.
handle:
    Passed to fn_read, fn_write, fn_cache and fn_close callbacks.
fn_read:
    Callback for reading data.
fn_write:
    Callback for writing data.
fn_cache:
    Optional cache callback.
fn_close:
    Optional close callback.
o_buffer:
    Out-param. Set to NULL on error.
*/
int extract_buffer_open(extract_alloc_t          *alloc, 
                        void                     *handle,
                        extract_buffer_fn_read   *fn_read,
                        extract_buffer_fn_write  *fn_write,
                        extract_buffer_fn_cache  *fn_cache,
                        extract_buffer_fn_close  *fn_close,
                        extract_buffer_t        **o_buffer);


/* Create an extract_buffer_t that reads from or writes to a single fixed
block of memory.

The address region data..+data_length must exist for the lifetime of the
returned extract_buffer_t.

alloc:
    NULL or from extract_alloc_create(). Is only used to allocate the
    extract_buffer_t returned in *o_buffer.
data:
    Start of memory region. Note that if the extract_buffer_t is used as a
    write buffer then data[] will be written-to, despite the 'const'. [This
    use of const avoids the need for the caller to use a cast when creating a
    read-buffer.]
bytes:
    Size of memory region.
handle:
    Passed to fn_close.
fn_close:
    Optional callback called by extract_buffer_close(). E.g. could copy the
    memory region elsewhere if the buffer was used as a write buffer.
o_buffer:
    Out-param.
*/
int extract_buffer_open_simple(extract_alloc_t          *alloc,
                               const void               *data,
                               size_t                    numbytes,
                               void                     *handle,
                               extract_buffer_fn_close  *fn_close,
                               extract_buffer_t        **o_buffer);


/* Creates a buffer that reads from, or writes to, a file. For portability
uses an internal FILE* rather than an integer file descriptor, so doesn't use
extract_buffer's caching support because FILE* already provides caching.

path:
    Path of file to read from.
writable:
    We create read buffer if zero, else a write buffer.
o_buffer:
    Out-param. Set to NULL on error.
*/
int extract_buffer_open_file(extract_alloc_t   *alloc,
                             const char        *path,
                             int                writable,
                             extract_buffer_t **o_buffer);


/* A write buffer that writes to an automatically-growing contiguous area of
memory. */
typedef struct
{
    extract_buffer_t *buffer;
    char             *data;
    size_t            alloc_size;
    size_t            data_size;
} extract_buffer_expanding_t;

/* Create a writable buffer that writes into an automatically-growing
contiguous area of memory.

alloc:
    NULL or from extract_alloc_create().
buffer_expanding:
    Out-param; *buffer_expanding is initialised.

Initialises buffer_expanding. buffer_expanding->buffer can be passed to
extract_buffer_*() functions. After buffer_close(), the written data is
available in buffer_expanding->data..+data_size, which will have been allocated
using <alloc>. */
int extract_buffer_expanding_create(extract_alloc_t            *alloc,
                                    extract_buffer_expanding_t *buffer_expanding);


/* Include implementations of inline-functions. */
#include "extract_buffer_impl.h"

#endif
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/* Implementation of inline functions.

We expose some implementation details to allow extract_buffer_read() and
extract_buffer_write() to be inline; specifically we allow the compiler to
optimise the common case where reading/writing uses the cache only. */


#include <string.h>

typedef struct
{
    void*   cache;
    size_t  numbytes;
    size_t  pos;
} extract_buffer_cache_t;


int extract_buffer_read_internal(
        extract_buffer_t*   buffer,
        void*               data,
        size_t              numbytes,
        size_t*             o_actual
        );
/* Internal use only. */

static inline int extract_buffer_read(
        extract_buffer_t*   buffer,
        void*               data,
        size_t              numbytes,
        size_t*             o_actual
        )
{
    extract_buffer_cache_t* cache = (extract_buffer_cache_t*)(void*) buffer;
    if (cache->numbytes - cache->pos < numbytes) {
        /* Can't use just the cache. */
        return extract_buffer_read_internal(buffer, data, numbytes, o_actual);
    }
    /* We can use just the cache. */
    memcpy(data, (char*) cache->cache + cache->pos, numbytes);
    cache->pos += numbytes;
    if (o_actual) *o_actual = numbytes;
    return 0;
}


int extract_buffer_write_internal(
        extract_buffer_t*   buffer,
        const void*         data,
        size_t              numbytes,
        size_t*             o_actual
        );
/* Internal use only. */

static inline int extract_buffer_write(
        extract_buffer_t*   buffer,
        const void*         data,
        size_t              numbytes,
        size_t*             o_actual
        )
{
    extract_buffer_cache_t* cache = (extract_buffer_cache_t*)(void*) buffer;
    if (cache->numbytes - cache->pos < numbytes) {
        /* Can't use just the cache. */
        return extract_buffer_write_internal(buffer, data, numbytes, o_actual);
    }
    /* We can use just the cache. */
    memcpy((char*) cache->cache + cache->pos, data, numbytes);
    cache->pos += numbytes;
    if (o_actual) *o_actual = numbytes;
    return 0;
}
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#ifndef ARTIFEX_EXTRACT_COMPAT_INLINE
#define ARTIFEX_EXTRACT_COMPAT_INLINE

#if !defined __cplusplus && defined(_MSC_VER)
    #if (_MSC_VER < 1500)
        /* inline and inline__ not available so remove all mention of
        inline. This may result in warnings about unused static functions. */
        #define inline
    #else
        /* __inline is always available. */
        #define inline __inline
    #endif
#endif

#endif







mupdf-1.21.1-source/thirdparty/extract/src/alloc.c

#include "../include/extract_alloc.h"
#include "memento.h"

#include <assert.h>
#include <errno.h>
#include <stdlib.h>
#include <string.h>


struct extract_alloc_t
{
    extract_realloc_fn_t  *realloc_fn;
    void                  *realloc_state;
    size_t                 exp_min_alloc_size;
    extract_alloc_stats_t  stats;
};

int
extract_alloc_create(extract_realloc_fn_t *realloc_fn,
                     void                 *realloc_state,
                     extract_alloc_t     **palloc)
{
    assert(realloc_fn);
    assert(palloc);
    *palloc = realloc_fn(realloc_state, NULL /*ptr*/, sizeof(**palloc));
    if (!*palloc) {
        errno = ENOMEM;
        return -1;
    }
    memset(*palloc, 0, sizeof(**palloc));
    (*palloc)->realloc_fn = realloc_fn;
    (*palloc)->realloc_state = realloc_state;
    (*palloc)->exp_min_alloc_size = 0;
    return 0;
}

void extract_alloc_destroy(extract_alloc_t **palloc)
{
    if (!*palloc) return;
    (*palloc)->realloc_fn((*palloc)->realloc_state, *palloc, 0 /*newsize*/);
    *palloc = NULL;
}

extract_alloc_stats_t *extract_alloc_stats(extract_alloc_t *alloc)
{
    return &alloc->stats;
}

static size_t round_up(extract_alloc_t *alloc, size_t n)
{
    if (alloc && alloc->exp_min_alloc_size) {
        /* Round up to power of two. */
        size_t ret;
        if (n==0) return 0;
        ret = alloc->exp_min_alloc_size;
        for(;;) {
            size_t ret_old;
            if (ret >= n) return ret;
            ret_old = ret;
            ret *= 2;
            assert(ret > ret_old);
            (void) ret_old;
        }
    }
    else {
        return n;
    }
}

int (extract_malloc)(extract_alloc_t *alloc, void **pptr, size_t size)
{
    void *p;
    size = round_up(alloc, size);
    p = (alloc) ? alloc->realloc_fn(alloc->realloc_state, NULL, size) : malloc(size);
    *pptr = p;
    if (!p && size)
    {
        if (alloc) errno = ENOMEM;
        return -1;
    }
    if (alloc)  alloc->stats.num_malloc += 1;
    return 0;
}

int (extract_realloc)(extract_alloc_t *alloc, void **pptr, size_t newsize)
{
    void *p = (alloc) ? alloc->realloc_fn(alloc->realloc_state, *pptr, newsize) : realloc(*pptr, newsize);
    if (!p && newsize)
    {
        if (alloc) errno = ENOMEM;
        return -1;
    }
    *pptr = p;
    if (alloc) alloc->stats.num_realloc += 1;
    return 0;
}

int (extract_realloc2)(extract_alloc_t *alloc, void **pptr, size_t oldsize, size_t newsize)
{
    /* We ignore <oldsize> if <ptr> is NULL - allows callers to not worry about
    edge cases e.g. with strlen+1. */
    oldsize = (*pptr) ? round_up(alloc, oldsize) : 0;
    newsize = round_up(alloc, newsize);
    if (newsize == oldsize) return 0;
    return (extract_realloc)(alloc, pptr, newsize);
}

void (extract_free)(extract_alloc_t *alloc, void **pptr)
{
    if (alloc)
        (void)alloc->realloc_fn(alloc->realloc_state, *pptr, 0);
    else
        free(*pptr);
    *pptr = NULL;
    if (alloc) alloc->stats.num_free += 1;
}

void extract_alloc_exp_min(extract_alloc_t *alloc, size_t size)
{
    alloc->exp_min_alloc_size = size;
}
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#include "../include/extract_alloc.h"

#include "astring.h"
#include "mem.h"
#include "memento.h"

#include <assert.h>
#include <stdarg.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>


void extract_astring_init(extract_astring_t *string)
{
    string->chars = NULL;
    string->chars_num = 0;
}

void extract_astring_free(extract_alloc_t *alloc, extract_astring_t *string)
{
    extract_free(alloc, &string->chars);
    extract_astring_init(string);
}


int extract_astring_catl(extract_alloc_t *alloc, extract_astring_t *string, const char *s, size_t s_len)
{
    if (extract_realloc2(alloc, &string->chars, string->chars_num+1, string->chars_num + s_len + 1)) return -1;
    /* Coverity doesn't seem to realise that extract_realloc2() modifies
    string->chars. */
    /* coverity[deref_parm_field_in_call] */
    memcpy(string->chars + string->chars_num, s, s_len);
    string->chars[string->chars_num + s_len] = 0;
    string->chars_num += s_len;
    return 0;
}

int extract_astring_catc(extract_alloc_t *alloc, extract_astring_t *string, char c)
{
    return extract_astring_catl(alloc, string, &c, 1);
}

int extract_astring_cat(extract_alloc_t *alloc, extract_astring_t *string, const char *s)
{
    return extract_astring_catl(alloc, string, s, strlen(s));
}

int extract_astring_catf(extract_alloc_t *alloc, extract_astring_t *string, const char *format, ...)
{
    char    *buffer = NULL;
    int      e;
    va_list  va;

    va_start(va, format);
    e = extract_vasprintf(alloc, &buffer, format, va);
    va_end(va);
    if (e < 0) return e;
    e = extract_astring_cat(alloc, string, buffer);
    extract_free(alloc, &buffer);

    return e;
}

int extract_astring_truncate(extract_astring_t *content, int len)
{
    assert((size_t) len <= content->chars_num);

    content->chars_num -= len;
    content->chars[content->chars_num] = 0;

    return 0;
}

int extract_astring_char_truncate_if(extract_astring_t *content, char c)
{
    if (content->chars_num && content->chars[content->chars_num-1] == c)
        extract_astring_truncate(content, 1);

    return 0;
}

int extract_astring_catc_unicode(extract_alloc_t   *alloc,
                                 extract_astring_t *string,
                                 int                c,
                                 int                xml,
                                 int                ascii_ligatures,
                                 int                ascii_dash,
                                 int                ascii_apostrophe)
{
    int ret = -1;

    if (0) {}

    /* Escape XML special characters. */
    else if (xml && c == '<')  extract_astring_cat(alloc, string, "&lt;");
    else if (xml && c == '>')  extract_astring_cat(alloc, string, "&gt;");
    else if (xml && c == '&')  extract_astring_cat(alloc, string, "&amp;");
    else if (xml && c == '"')  extract_astring_cat(alloc, string, "&quot;");
    else if (xml && c == '\'') extract_astring_cat(alloc, string, "&apos;");

    /* Expand ligatures. */
    else if (ascii_ligatures && c == 0xFB00)
    {
        if (extract_astring_cat(alloc, string, "ff")) goto end;
    }
    else if (ascii_ligatures && c == 0xFB01)
    {
        if (extract_astring_cat(alloc, string, "fi")) goto end;
    }
    else if (ascii_ligatures && c == 0xFB02)
    {
        if (extract_astring_cat(alloc, string, "fl")) goto end;
    }
    else if (ascii_ligatures && c == 0xFB03)
    {
        if (extract_astring_cat(alloc, string, "ffi")) goto end;
    }
    else if (ascii_ligatures && c == 0xFB04)
    {
        if (extract_astring_cat(alloc, string, "ffl")) goto end;
    }

    /* Convert some special characters to ascii. */
    else if (ascii_dash && c == 0x2212)
    {
        if (extract_astring_catc(alloc, string, '-')) goto end;
    }
    else if (ascii_apostrophe && c == 0x2019)
    {
        if (extract_astring_catc(alloc, string, '\'')) goto end;
    }

    /* Output ASCII verbatim. */
    else if (c >= 32 && c <= 127)
    {
        if (extract_astring_catc(alloc, string, (char) c)) goto end;
    }

    /* Escape all other characters. */
    else if (xml)
    {
        char    buffer[32];
        if (c < 32 && (c != 0x9 && c != 0xa && c != 0xd))
        {
            /* Illegal xml character; see
            https://www.w3.org/TR/xml/#charsets. We replace with
            0xfffd, the unicode replacement character. */
            c = 0xfffd;
        }
        snprintf(buffer, sizeof(buffer), "&#x%x;", c);
        if (extract_astring_cat(alloc, string, buffer)) goto end;
    }
    else
    {
        /* Use utf8. */
        if (c < 0x80)
        {
            if (extract_astring_catc(alloc, string, (char) c)) return -1;
        }
        else if (c < 0x0800)
        {
            char cc[2] = { (char) (((c >> 6) & 0x1f) | 0xc0),
                           (char) (((c >> 0) & 0x3f) | 0x80) };
            if (extract_astring_catl(alloc, string, cc, sizeof(cc))) return -1;
        }
        else if (c < 0x10000)
        {
            char cc[3] = { (char) (((c >> 12) & 0x0f) | 0xe0),
                           (char) (((c >>  6) & 0x3f) | 0x80),
                           (char) (((c >>  0) & 0x3f) | 0x80) };
            if (extract_astring_catl(alloc, string, cc, sizeof(cc))) return -1;
        }
        else if (c < 0x110000)
        {
            char cc[4] = { (char) (((c >> 18) & 0x07) | 0xf0),
                           (char) (((c >> 12) & 0x3f) | 0x80),
                           (char) (((c >>  6) & 0x3f) | 0x80),
                           (char) (((c >>  0) & 0x3f) | 0x80) };
            if (extract_astring_catl(alloc, string, cc, sizeof(cc))) return -1;
        }
        else
        {
            /* Use replacement character. */
            char cc[4] = { (char) 0xef, (char) 0xbf, (char) 0xbd, 0};
            if (extract_astring_catl(alloc, string, cc, sizeof(cc))) return -1;
        }
    }

    ret = 0;

end:
    return ret;
}

int extract_astring_catc_unicode_xml(extract_alloc_t *alloc, extract_astring_t *string, int c)
{
    /* FIXME: better to use ascii_ligatures=0, but that requires updates to
    expected output files. */
    return extract_astring_catc_unicode(alloc,
                                        string,
                                        c,
                                        1 /*xml*/,
                                        1 /*ascii_ligatures*/,
                                        0 /*ascii_dash*/,
                                        0 /*ascii_apostrophe*/
                                        );
}







mupdf-1.21.1-source/thirdparty/extract/src/astring.h

#ifndef ARTIFEX_EXTRACT_AUTOSTRING_XML
#define ARTIFEX_EXTRACT_AUTOSTRING_XML

/* Only for internal use by extract code.  */

/* A simple string struct that reallocs as required. */
typedef struct
{
    char   *chars;      /* NULL or zero-terminated. */
    size_t  chars_num;  /* Length of string pointed to by .chars. */
} extract_astring_t;

/* Initialises <string> so it is ready for use. */
void extract_astring_init(extract_astring_t *string);

/* Frees any existing data and returns with <string> ready for use as if by
extract_astring_init(). */
void extract_astring_free(extract_alloc_t *alloc, extract_astring_t *string);

int extract_astring_catl(extract_alloc_t *alloc, extract_astring_t *string, const char *s, size_t s_len);

int extract_astring_catc(extract_alloc_t *alloc, extract_astring_t *string, char c);

int extract_astring_cat(extract_alloc_t *alloc, extract_astring_t *string, const char *s);
int extract_astring_catf(extract_alloc_t *alloc, extract_astring_t *string, const char *format, ...);

/* Removes last <len> chars. */
int extract_astring_truncate(extract_astring_t *content, int len);

/* Removes last char if it is <c>. */
int extract_astring_char_truncate_if(extract_astring_t *content, char c);

/* Appends specified character using XML escapes as necessary. */
int extract_astring_cat_xmlc(extract_alloc_t *alloc, extract_astring_t *string, int c);

/* Appends unicode character <c> to <string>.
    xml:
        If true, we use XML escape sequences for special characters such as '<'
        and unicode values above 127. Otherwise we encode as utf8.
    ascii_ligatures: if true we expand ligatures to "fl", "fi" etc.
    ascii_dash:
        If true we replace unicode dash characters with '-'.
    ascii_apostrophe:
        If true we replace unicode apostrophe with ascii single-quote "'".
*/
int extract_astring_catc_unicode(extract_alloc_t   *alloc,
                                 extract_astring_t *string,
                                 int c,
                                 int xml,
                                 int ascii_ligatures,
                                 int ascii_dash,
                                 int ascii_apostrophe);

/* Appends specific unicode character, using XML escape sequences as required. */
int extract_astring_catc_unicode_xml(extract_alloc_t *alloc, extract_astring_t *string, int c);

#endif







mupdf-1.21.1-source/thirdparty/extract/src/boxer.c

#include <stdio.h>
#include <stdlib.h>
#include <memory.h>
#include <assert.h>

#include "document.h"
#include "outf.h"

#define DEBUG_WRITE_AS_PS
/* #define DEBUG_PRINT */

typedef struct boxer_s boxer_t;

typedef struct {
    int    len;
    int    max;
    rect_t list[1];
} rectlist_t;

struct boxer_s {
    extract_alloc_t *alloc;
    rect_t           mediabox;
    rectlist_t      *list;
};

static rectlist_t *
rectlist_create(extract_alloc_t *alloc, int max)
{
    rectlist_t *list;

    if (extract_malloc(alloc, &list, sizeof(rectlist_t) + sizeof(rect_t)*(max-1)))
        return NULL;

    list->len = 0;
    list->max = max;

    return list;
}

/* Push box onto rectlist, unless it is completely enclosed by
 * another box, or completely encloses others (in which case they
 * are replaced by it). */
static void
rectlist_append(rectlist_t *list, rect_t *box)
{
    int i;

    for (i = 0; i < list->len; i++)
    {
        rect_t *r = &list->list[i];
        rect_t smaller, larger;
        /* We allow ourselves a fudge factor of 4 points when checking for inclusion. */
        double r_fudge = 4;

        smaller.min.x = r->min.x + r_fudge;
        larger. min.x = r->min.x - r_fudge;
        smaller.min.y = r->min.y + r_fudge;
        larger. min.y = r->min.y - r_fudge;
        smaller.max.x = r->max.x - r_fudge;
        larger. max.x = r->max.x + r_fudge;
        smaller.max.y = r->max.y - r_fudge;
        larger. max.y = r->max.y + r_fudge;

        if (extract_rect_contains_rect(larger, *box))
            return; /* box is enclosed! Nothing to do. */
        if (extract_rect_contains_rect(*box, smaller)) {
            /* box encloses r. Ditch r. */
            /* Shorten the list */
            --list->len;
            /* If the one that just got chopped off wasn't r, move it down. */
            if (i < list->len) {
                memcpy(r, &list->list[list->len], sizeof(*r));
                i--; /* Reconsider this entry next time. */
            }
        }
    }

    assert(list->len < list->max);
    memcpy(&list->list[list->len], box, sizeof(*box));
    list->len++;
}

static boxer_t *
boxer_create_length(extract_alloc_t *alloc, rect_t *mediabox, int len)
{
    boxer_t *boxer;

    if (extract_malloc(alloc, &boxer, sizeof(*boxer)))
        return NULL;

    boxer->alloc = alloc;
    memcpy(&boxer->mediabox, mediabox, sizeof(*mediabox));
    boxer->list = rectlist_create(alloc, len);

    return boxer;
}

/* Create a boxer structure for a page of size mediabox. */
static boxer_t *
boxer_create(extract_alloc_t *alloc, rect_t *mediabox)
{
    boxer_t *boxer = boxer_create_length(alloc, mediabox, 1);

    if (boxer == NULL)
        return NULL;
    rectlist_append(boxer->list, mediabox);

    return boxer;
}

static void
push_if_intersect_suitable(rectlist_t *dst, const rect_t *a, const rect_t *b)
{
    rect_t c;

    /* Intersect a and b. */
    c = extract_rect_intersect(*a, *b);
    /* If no intersection, nothing to push. */
    if (!extract_rect_valid(c))
        return;

    /* If the intersect is too narrow or too tall, ignore it.
     * We don't care about inter character spaces, for example.
     * Arbitrary 4 point threshold. */
#define THRESHOLD 4
    if (c.min.x + THRESHOLD >= c.max.x || c.min.y+THRESHOLD >= c.max.y)
        return;

    rectlist_append(dst, &c);
}

static void
boxlist_feed_intersect(rectlist_t *dst, const rectlist_t *src, const rect_t *box)
{
    int i;

    for (i = 0; i < src->len; i++)
        push_if_intersect_suitable(dst, &src->list[i], box);
}

/* Mark a given box as being occupied (typically by a glyph) */
static int boxer_feed(boxer_t *boxer, rect_t *bbox)
{
    rect_t box;
    /* When we feed a box into a the boxer, we can never make
     * the list more than 4 times as long. */
    rectlist_t *newlist = rectlist_create(boxer->alloc, boxer->list->len * 4);
    if (newlist == NULL)
        return -1;

#ifdef DEBUG_WRITE_AS_PS
    printf("0 0 1 setrgbcolor\n");
    printf("%g %g moveto %g %g lineto %g %g lineto %g %g lineto closepath fill\n",
           bbox->min.x, bbox->min.y,
           bbox->min.x, bbox->max.y,
           bbox->max.x, bbox->max.y,
           bbox->max.x, bbox->min.y
           );
#endif

    /* Left (0,0) (min.x,H) */
    box.min.x = boxer->mediabox.min.x;
    box.min.y = boxer->mediabox.min.y;
    box.max.x = bbox->min.x;
    box.max.y = boxer->mediabox.max.y;
    boxlist_feed_intersect(newlist, boxer->list, &box);

    /* Right (max.x,0) (W,H) */
    box.min.x = bbox->max.x;
    box.min.y = boxer->mediabox.min.y;
    box.max.x = boxer->mediabox.max.x;
    box.max.y = boxer->mediabox.max.y;
    boxlist_feed_intersect(newlist, boxer->list, &box);

    /* Bottom (0,0) (W,min.y) */
    box.min.x = boxer->mediabox.min.x;
    box.min.y = boxer->mediabox.min.y;
    box.max.x = boxer->mediabox.max.x;
    box.max.y = bbox->min.y;
    boxlist_feed_intersect(newlist, boxer->list, &box);

    /* Top (0,max.y) (W,H) */
    box.min.x = boxer->mediabox.min.x;
    box.min.y = bbox->max.y;
    box.max.x = boxer->mediabox.max.x;
    box.max.y = boxer->mediabox.max.y;
    boxlist_feed_intersect(newlist, boxer->list, &box);

    extract_free(boxer->alloc, &boxer->list);
    boxer->list = newlist;

    return 0;
}

static int
compare_areas(const void *a_, const void *b_)
{
    const rect_t *a = (const rect_t *)a_;
    const rect_t *b = (const rect_t *)b_;
    double area_a = (a->max.x-a->min.x) * (a->max.y-a->min.y);
    double area_b = (b->max.x-b->min.x) * (b->max.y-b->min.y);

    if (area_a < area_b)
        return 1;
    else if (area_a > area_b)
        return -1;
    else
        return 0;
}

/* Sort the rectangle list to be largest area first. For ease of humans
 * reading debug output. */
static void boxer_sort(boxer_t *boxer)
{
    qsort(boxer->list->list, boxer->list->len, sizeof(rect_t), compare_areas);
}

/* Get the rectangle list for a given boxer. Return value is the length of
 * the list. Lifespan is until the boxer is modified or freed. */
static int boxer_results(boxer_t *boxer, rect_t **list)
{
    *list = boxer->list->list;
    return boxer->list->len;
}

/* Destroy a boxer. */
static void boxer_destroy(boxer_t *boxer)
{
    if (!boxer)
        return;

    extract_free(boxer->alloc, &boxer->list);
    extract_free(boxer->alloc, &boxer);
}

/* Find the margins for a given boxer. */
static rect_t boxer_margins(boxer_t *boxer)
{
    rectlist_t *list = boxer->list;
    int i;
    rect_t margins = boxer->mediabox;

    for (i = 0; i < list->len; i++)
    {
        rect_t *r = &list->list[i];
        if (r->min.x <= margins.min.x && r->min.y <= margins.min.y && r->max.y >= margins.max.y) {
            margins.min.x = r->max.x; /* Left Margin */
        } else if (r->max.x >= margins.max.x && r->min.y <= margins.min.y && r->max.y >= margins.max.y) {
            margins.max.x = r->min.x; /* Right Margin */
        } else if (r->min.x <= margins.min.x && r->max.x >= margins.max.x && r->min.y <= margins.min.y) {
            margins.min.y = r->max.y; /* Top Margin */
        } else if (r->min.x <= margins.min.x && r->max.x >= margins.max.x && r->max.y >= margins.max.y) {
            margins.max.y = r->min.y; /* Bottom Margin */
        }
    }

    return margins;
}

/* Create a new boxer from a subset of an old one. */
static boxer_t *boxer_subset(boxer_t *boxer, rect_t rect)
{
    boxer_t *new_boxer = boxer_create_length(boxer->alloc, &rect, boxer->list->len);
    int i;

    if (new_boxer == NULL)
        return NULL;

    for (i = 0; i < boxer->list->len; i++) {
        rect_t r = extract_rect_intersect(boxer->list->list[i], rect);

        if (!extract_rect_valid(r))
            continue;
        rectlist_append(new_boxer->list, &r);
    }

    return new_boxer;
}

/* Consider a boxer for subdivision.
 * Returns 0 if no suitable subdivision point found.
 * Returns 1, and sets *boxer1 and *boxer2 to new boxer structures for the the subdivisions
 * if a subdivision point is found.*/
static split_type_t
boxer_subdivide(boxer_t *boxer, boxer_t **boxer1, boxer_t **boxer2)
{
    rectlist_t *list = boxer->list;
    int num_h = 0, num_v = 0;
    double max_h = 0, max_v = 0;
    rect_t best_h = {0}, best_v = {0};
    int i;

    *boxer1 = NULL;
    *boxer2 = NULL;

    for (i = 0; i < list->len; i++) {
        rect_t r = boxer->list->list[i];

        if (r.min.x <= boxer->mediabox.min.x && r.max.x >= boxer->mediabox.max.x) {
            /* Horizontal divider */
            double size = r.max.y - r.min.y;
            if (size > max_h) {
                max_h = size;
                best_h = r;
            }
            num_h++;
        }
        if (r.min.y <= boxer->mediabox.min.y && r.max.y >= boxer->mediabox.max.y) {
            /* Vertical divider */
            double size = r.max.x - r.min.x;
            if (size > max_v) {
                max_v = size;
                best_v = r;
            }
            num_v++;
        }
    }

    outf("num_h=%d num_v=%d\n", num_h, num_v);
    outf("max_h=%g max_v=%g\n", max_h, max_v);

    if (max_h > max_v) {
        rect_t r;
        /* Divider runs horizontally. */
        r = boxer->mediabox;
        r.max.y = best_h.min.y;
        *boxer1 = boxer_subset(boxer, r);
        r = boxer->mediabox;
        r.min.y = best_h.max.y;
        *boxer2 = boxer_subset(boxer, r);
        return SPLIT_VERTICAL;
    } else if (max_v > 0) {
        rect_t r;
        /* Divider runs vertically. */
        r = boxer->mediabox;
        r.max.x = best_v.min.x;
        *boxer1 = boxer_subset(boxer, r);
        r = boxer->mediabox;
        r.min.x = best_v.max.x;
        *boxer2 = boxer_subset(boxer, r);
        return SPLIT_HORIZONTAL;
    }

    return SPLIT_NONE;
}


/* Extract specifics */
static rect_t
extract_span_bbox(span_t *span)
{
    int j;
    rect_t bbox = extract_rect_empty;

    for (j = 0; j < span->chars_num; j++)
    {
        char_t *char_ = &span->chars[j];
        bbox = extract_rect_union(bbox, char_->bbox);
    }
    return bbox;
}


static int
extract_subpage_subset(extract_alloc_t *alloc, extract_page_t *page, subpage_t *subpage, rect_t mediabox)
{
    content_span_iterator  sit;
    span_t                *span;
    subpage_t             *target;

    if (extract_subpage_alloc(alloc, mediabox, page, &target))
    {
        return -1;
    }

    for (span = content_span_iterator_init(&sit, &subpage->content); span != NULL; span = content_span_iterator_next(&sit))
    {
        rect_t bbox = extract_span_bbox(span);

        if (bbox.min.x >= mediabox.min.x && bbox.min.y >= mediabox.min.y && bbox.max.x <= mediabox.max.x && bbox.max.y <= mediabox.max.y) {
            content_unlink(&span->base);
            content_append_span(&target->content, span);
        }
    }

    return 0;
}

enum {
    MAX_ANALYSIS_DEPTH = 6
};

static int
analyse_sub(extract_page_t *page, subpage_t *subpage, boxer_t *big_boxer, split_t **psplit, int depth)
{
    rect_t margins;
    boxer_t *boxer;
    boxer_t *boxer1;
    boxer_t *boxer2;
    int ret;
    split_type_t split_type;
    split_t *split;

    margins = boxer_margins(big_boxer);
#ifdef DEBUG_WRITE_AS_PS
    printf("\n\n%% MARGINS %g %g %g %g\n", margins.min.x, margins.min.y, margins.max.x, margins.max.y);
#endif

    boxer = boxer_subset(big_boxer, margins);

    if (depth < MAX_ANALYSIS_DEPTH &&
        (split_type = boxer_subdivide(boxer, &boxer1, &boxer2)) != SPLIT_NONE) {
        if (boxer1 == NULL || boxer2 == NULL ||
            extract_split_alloc(boxer->alloc, split_type, 2, psplit))
        {
            ret = -1;
            goto fail_mid_split;
        }
        split = *psplit;
        outf("depth=%d %s\n", depth, split_type == SPLIT_HORIZONTAL ? "H" : "V");
        ret = analyse_sub(page, subpage, boxer1, &split->split[0], depth+1);
        if (!ret) ret = analyse_sub(page, subpage, boxer2, &split->split[1], depth+1);
        if (!ret)
        {
            if (split_type == SPLIT_HORIZONTAL)
            {
                split->split[0]->weight = boxer1->mediabox.max.x - boxer1->mediabox.min.x;
                split->split[1]->weight = boxer2->mediabox.max.x - boxer2->mediabox.min.x;
            }
            else
            {
                split->split[0]->weight = boxer1->mediabox.max.y - boxer1->mediabox.min.y;
                split->split[1]->weight = boxer2->mediabox.max.y - boxer2->mediabox.min.y;
            }
        }
fail_mid_split:
        boxer_destroy(boxer1);
        boxer_destroy(boxer2);
        boxer_destroy(boxer);
        return ret;
    }

    outf("depth=%d LEAF\n", depth);

    if (extract_split_alloc(boxer->alloc, SPLIT_NONE, 0, psplit))
    {
        boxer_destroy(boxer);
        return -1;
    }
    split = *psplit;

    ret = extract_subpage_subset(boxer->alloc, page, subpage, boxer->mediabox);

#ifdef DEBUG_WRITE_AS_PS
    {
        int i, n;
        rect_t *list;
        boxer_sort(boxer);
        n = boxer_results(boxer, &list);

        printf("%% SUBDIVISION\n");
        for (i = 0; i < n; i++) {
            printf("%% %g %g %g %g\n",
                   list[i].min.x, list[i].min.y, list[i].max.x, list[i].max.y);
        }

        printf("0 0 0 setrgbcolor\n");
        for (i = 0; i < n; i++) {
            printf("%g %g moveto\n%g %g lineto\n%g %g lineto\n%g %g lineto\nclosepath\nstroke\n\n",
                   list[i].min.x, list[i].min.y,
                   list[i].min.x, list[i].max.y,
                   list[i].max.x, list[i].max.y,
                   list[i].max.x, list[i].min.y);
        }

        printf("1 0 0 setrgbcolor\n");
        printf("%g %g moveto\n%g %g lineto\n%g %g lineto\n%g %g lineto\nclosepath\nstroke\n\n",
               margins.min.x, margins.min.y,
               margins.min.x, margins.max.y,
               margins.max.x, margins.max.y,
               margins.max.x, margins.min.y);
    }
#endif
    boxer_destroy(boxer);

    return ret;
}


static int
collate_splits(extract_alloc_t *alloc, split_t **psplit)
{
    split_t *split = *psplit;
    int s;
    int n = 0;
    int i;
    int j;
    split_t *newsplit;

    /* Recurse into all our children to ensure they are collated.
     * Count how many children we'll have once we pull all the
     * children of children that match our type up into us. */
    for (s = 0; s < split->count; s++)
    {
        if (collate_splits(alloc, &split->split[s]))
        {
            return -1;
        }
        if (split->split[s]->type == split->type)
        {
            n += split->split[s]->count;
        }
        else
        {
            n++;
        }
    }

    /* No change in the number of children? Just exit. */
    if (n == split->count)
        return 0;

    if (extract_split_alloc(alloc, split->type, n, &newsplit))
    {
        return -1;
    }

    newsplit->weight = split->weight;

    /* Now, run across our children. */
    i = 0;
    for (s = 0; s < split->count; s++)
    {
        split_t *sub = split->split[s];
        if (sub->type == split->type)
        {
            /* If the type matches, pull the grandchildren into newsplit. */
            for (j = 0; j < sub->count; j++)
            {
                newsplit->split[i++] = sub->split[j];
                sub->split[j] = NULL;
            }
        }
        else
        {
            /* Otherwise just move the child into newsplit. */
            newsplit->split[i++] = sub;
            split->split[s] = NULL;
        }
    }

    extract_split_free(alloc, psplit);
    *psplit = newsplit;

    return 0;
}

int extract_page_analyse(extract_alloc_t *alloc, extract_page_t *page)
{
    boxer_t               *boxer;
    subpage_t             *subpage = page->subpages[0];
    content_span_iterator  sit;
    span_t                *span;

    /* This code will only work if the page contains a single subpage.
     * This should always be the case if we're called from a page
     * generated via extract_page_begin. */
    if (page->subpages_num != 1) return 0;

    /* Take the old subpages out from the page. */
    page->subpages_num = 0;
    extract_free(alloc, &page->subpages);

#ifdef DEBUG_WRITE_AS_PS
    printf("1 -1 scale 0 -%g translate\n", page->mediabox.max.y-page->mediabox.min.y);
#endif

    boxer = boxer_create(alloc, (rect_t *)&subpage->mediabox);

    for (span = content_span_iterator_init(&sit, &subpage->content); span != NULL; span = content_span_iterator_next(&sit))
    {
        rect_t bbox = extract_span_bbox(span);
        if (boxer_feed(boxer, &bbox))
            goto fail;
    }

    if (analyse_sub(page, subpage, boxer, &page->split, 0))
    {
        goto fail;
    }

    if (collate_splits(boxer->alloc, &page->split))
    {
        goto fail;
    }

#ifdef DEBUG_WRITE_AS_PS
    printf("showpage\n");
#endif

    boxer_destroy(boxer);
    extract_subpage_free(alloc, &subpage);

    return 0;

fail:
    outf("Analysis failed!\n");
    boxer_destroy(boxer);
    extract_subpage_free(alloc, &subpage);

    return -1;
}







mupdf-1.21.1-source/thirdparty/extract/src/buffer-test.c

#include "../include/extract_buffer.h"
#include "../include/extract_alloc.h"

#include "mem.h"
#include "memento.h"
#include "outf.h"

#include <assert.h>
#include <errno.h>
#include <stdlib.h>


static int rand_int(int max)
/* Returns random int from 0..max-1. */
{
    return (int) (rand() / (RAND_MAX+1.0) * max);
}


/* Support for an extract_buffer_t that reads from / writes to a fixed block of
memory, with a fn_cache() that returns a randomly-sized cache each time it is
called, and read/write functions that do random short reads and writes. */

typedef struct
{
    extract_alloc_t*    alloc;
    char*               data;
    size_t              bytes;  /* Size of data[]. */
    size_t              pos;    /* Current position in data[]. */
    char                cache[137];
    int                 num_calls_cache;
    int                 num_calls_read;
    int                 num_calls_write;
} mem_t;

static int s_read(void* handle, void* destination, size_t bytes, size_t* o_actual)
/* Does a randomised short read. */
{
    mem_t* r = handle;
    size_t n = 91;
    assert(bytes > 0);
    r->num_calls_read += 1;
    assert(r->pos <= r->bytes);
    if (n > bytes) n = bytes;
    if (n > r->bytes - r->pos) n = r->bytes - r->pos;
    if (n) n = rand_int((int) n-1) + 1;
    memcpy(destination, r->data + r->pos, n);
    r->pos += n;
    *o_actual = n;
    return 0;
}

static int s_read_cache(void* handle, void** o_cache, size_t* o_numbytes)
/* Returns a cache with randomised size. */
{
    mem_t* r = handle;
    int n;
    r->num_calls_cache += 1;
    *o_cache = r->cache;
    n = (int) (r->bytes - r->pos);
    if (n > (int) sizeof(r->cache)) n = sizeof(r->cache);
    if (n) n = rand_int( n - 1) + 1;
    memcpy(r->cache, r->data + r->pos, n);
    r->pos += n;
    *o_cache = r->cache;
    *o_numbytes = n;
    return 0;
}

static void s_read_buffer_close(void* handle)
{
    mem_t* r = handle;
    extract_free(r->alloc, &r->data);
}

static void s_create_read_buffer(extract_alloc_t* alloc, int bytes, mem_t* r, extract_buffer_t** o_buffer)
/* Creates extract_buffer_t that reads from randomised data using randomised
short reads and cache with randomised sizes. */
{
    int i;
    int e;
    if (extract_malloc(alloc, &r->data, bytes)) abort();
    for (i=0; i<bytes; ++i) {
        r->data[i] = (char) rand();
    }
    r->alloc = alloc;
    r->bytes = bytes;
    r->pos = 0;
    r->num_calls_cache = 0;
    r->num_calls_read = 0;
    r->num_calls_write = 0;
    e = extract_buffer_open(alloc, r, s_read, NULL /*write*/, s_read_cache, s_read_buffer_close, o_buffer);
    assert(!e);
}

static void test_read(void)
{
    /* Create read buffer with randomised content. */
    int len = 12345;
    mem_t r;
    char* out_buffer;
    int out_pos;
    int its;
    int e;
    extract_buffer_t* buffer;
    s_create_read_buffer(NULL /*alloc*/, len, &r, &buffer);

    /* Repeatedly read from read-buffer until we get EOF, and check we read the
    original content. */
    if (extract_malloc(r.alloc, &out_buffer, len)) abort();
    out_pos = 0;
    for (its=0;; ++its) {
        size_t actual;
        int n = rand_int(120)+1;
        int e = extract_buffer_read(buffer, out_buffer + out_pos, n, &actual);
        out_pos += (int) actual;
        assert(out_pos == (int) extract_buffer_pos(buffer));
        if (e == 1) break;
        assert(!e);
        assert(!memcmp(out_buffer, r.data, out_pos));
    }
    assert(out_pos == len);
    assert(!memcmp(out_buffer, r.data, len));
    outf("its=%i num_calls_read=%i num_calls_write=%i num_calls_cache=%i",
            its, r.num_calls_read, r.num_calls_write, r.num_calls_cache);
    extract_free(r.alloc, &out_buffer);
    out_buffer = NULL;
    e = extract_buffer_close(&buffer);
    assert(!e);

    outf("Read test passed.\n");
}


static int s_write(void* handle, const void* source, size_t bytes, size_t* o_actual)
/* Does a randomised short write. */
{
    mem_t* r = handle;
    int n = 61;
    r->num_calls_write += 1;
    if (n > (int) bytes) n = (int) bytes;
    if (n > (int) (r->bytes - r->pos)) n = (int) (r->bytes - r->pos);
    assert(n);
    n = rand_int((int) n-1) + 1;
    memcpy(r->data + r->pos, source, n);
    r->data[r->bytes] = 0;
    r->pos += n;
    *o_actual = n;
    return 0;
}

static int s_write_cache(void* handle, void** o_cache, size_t* o_numbytes)
/* Returns a cache with randomised size. */
{
    mem_t* r = handle;
    int n;
    r->num_calls_cache += 1;
    assert(r->bytes >= r->pos);
    *o_cache = r->cache;
    n = (int) (r->bytes - r->pos);
    if (n > (int) sizeof(r->cache)) n = sizeof(r->cache);
    if (n) n = rand_int( n - 1) + 1;
    *o_cache = r->cache;
    *o_numbytes = n;
    /* We will return a zero-length cache at EOF. */
    return 0;
}

static void s_write_buffer_close(void* handle)
{
    mem_t* mem = handle;
    outf("*** freeing mem->data=%p", mem->data);
    extract_free(mem->alloc, &mem->data);
}

static void s_create_write_buffer(extract_alloc_t* alloc, size_t bytes, mem_t* r, extract_buffer_t** o_buffer)
/* Creates extract_buffer_t that reads from randomised data using randomised
short reads and cache with randomised sizes. */
{
    int e;
    if (extract_malloc(alloc, &r->data, bytes+1)) abort();
    extract_bzero(r->data, bytes);
    r->alloc = alloc;
    r->bytes = bytes;
    r->pos = 0;
    r->num_calls_cache = 0;
    r->num_calls_read = 0;
    r->num_calls_write = 0;
    e = extract_buffer_open(r->alloc, r, NULL /*read*/, s_write, s_write_cache, s_write_buffer_close, o_buffer);
    assert(!e);
}


static void test_write(void)
{
    /* Create write buffer. */
    size_t len = 12345;
    mem_t r;
    extract_buffer_t* buffer;
    char* out_buffer;
    unsigned i;
    size_t out_pos = 0;
    int its;
    int e;

    s_create_write_buffer(NULL /*alloc*/, len, &r, &buffer);

    /* Write to read-buffer, and check it contains the original content. */
    if (extract_malloc(r.alloc, &out_buffer, len)) abort();
    for (i=0; i<len; ++i) {
        out_buffer[i] = (char) ('a' + rand_int(26));
    }
    for (its=0;; ++its) {
        size_t actual;
        size_t n = rand_int(12)+1;
        int e = extract_buffer_write(buffer, out_buffer+out_pos, n, &actual);
        out_pos += actual;
        assert(out_pos == extract_buffer_pos(buffer));
        if (e == 1) break;
        assert(!e);
    }
    assert(out_pos == len);
    assert(!memcmp(out_buffer, r.data, len));
    extract_free(r.alloc, &out_buffer);
    outf("its=%i num_calls_read=%i num_calls_write=%i num_calls_cache=%i",
            its, r.num_calls_read, r.num_calls_write, r.num_calls_cache);
    e = extract_buffer_close(&buffer);
    assert(!e);
    outf("Write test passed.\n");
}

static void test_file(void)
{
    /* Check we can write 3 bytes to file. */
    extract_buffer_t* file_buffer;
    if (extract_buffer_open_file(NULL /*alloc*/, "test/generated/buffer-file", 1 /*writable*/, &file_buffer)) abort();

    {
        size_t  n;
        int e;
        errno = 0;
        e = extract_buffer_write(file_buffer, "foo", 3, &n);
        if (e == 0 && n == 3) {}
        else {
            outf("extract_buffer_write() returned e=%i errno=%i n=%zi", e, errno, n);
            abort();
        }
    }
    if (extract_buffer_close(&file_buffer)) abort();

    /* Check we get back expected short reads and EOF when reading from 3-byte
    file created above. */
    if (extract_buffer_open_file(NULL /*alloc*/, "test/generated/buffer-file", 0 /*writable*/, &file_buffer)) abort();

    {
        size_t  n;
        char    buffer[10];
        int     e;
        errno = 0;
        e = extract_buffer_read(file_buffer, buffer, 2, &n);
        if (e == 0 && n == 2) {}
        else {
            outf("extract_buffer_read() returned e=%i errno=%i n=%zi", e, errno, n);
            abort();
        }
        e = extract_buffer_read(file_buffer, buffer, 3, &n);
        if (e == 1 && n == 1) {}
        else {
            outf("extract_buffer_read() returned e=%i errno=%i n=%zi", e, errno, n);
            abort();
        }
        e = extract_buffer_read(file_buffer, buffer, 3, &n);
        if (e == 1 && n == 0) {}
        else {
            outf("extract_buffer_read() returned e=%i errno=%i n=%zi", e, errno, n);
            abort();
        }
    }
    if (extract_buffer_close(&file_buffer)) abort();

    /* Check writing to read-only file buffer fails. */
    {
        int e;
        char text[] = "hello world";
        size_t  actual;
        if (extract_buffer_open_file(NULL /*alloc*/, "test/generated/buffer-file", 0 /*writable*/, &file_buffer)) {
            abort();
        }

        e = extract_buffer_write(file_buffer, text, sizeof(text)-1, &actual);
        outf("extract_buffer_write() on read buffer returned e=%i actual=%zi", e, actual);
        if (e != -1 || errno != EINVAL) abort();
        if (extract_buffer_close(&file_buffer)) abort();
    }

    outf("file buffer tests passed.\n");
}

int main(void)
{
    extract_outf_verbose_set(1);
    test_read();
    test_write();
    test_file();
    return 0;
}







mupdf-1.21.1-source/thirdparty/extract/src/buffer.c

#include "../include/extract_buffer.h"
#include "../include/extract_alloc.h"

#include "memento.h"
#include "outf.h"

#include <assert.h>
#include <errno.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>


struct extract_buffer_t
{
    /* First member must be extract_buffer_cache_t - required by inline
    implementations of extract_buffer_read() and extract_buffer_write(). */
    extract_buffer_cache_t   cache;
    extract_alloc_t         *alloc;
    void                    *handle;
    extract_buffer_fn_read  *fn_read;
    extract_buffer_fn_write *fn_write;
    extract_buffer_fn_cache *fn_cache;
    extract_buffer_fn_close *fn_close;
    size_t                   pos;    /* Does not include bytes currently read/written to cache. */
};


extract_alloc_t *extract_buffer_alloc(extract_buffer_t* buffer)
{
    return buffer->alloc;
}


int extract_buffer_open(extract_alloc_t          *alloc,
                        void                     *handle,
                        extract_buffer_fn_read   *fn_read,
                        extract_buffer_fn_write  *fn_write,
                        extract_buffer_fn_cache  *fn_cache,
                        extract_buffer_fn_close  *fn_close,
                        extract_buffer_t        **o_buffer)
{
    int e = -1;
    extract_buffer_t *buffer;

    if (extract_malloc(alloc, &buffer, sizeof(*buffer))) goto end;

    buffer->alloc = alloc;
    buffer->handle = handle;
    buffer->fn_read = fn_read;
    buffer->fn_write = fn_write;
    buffer->fn_cache = fn_cache;
    buffer->fn_close = fn_close;
    buffer->cache.cache = NULL;
    buffer->cache.numbytes = 0;
    buffer->cache.pos = 0;
    buffer->pos = 0;

    e = 0;
end:

    if (e) {
        extract_free(alloc, &buffer);
    }
    else {
        *o_buffer = buffer;
    }

    return e;
}


size_t extract_buffer_pos(extract_buffer_t* buffer)
{
    size_t ret = buffer->pos;

    if (buffer->cache.cache) {
        ret += buffer->cache.pos;
    }

    return ret;
}


/* Send contents of cache to fn_write() using a loop to cope with short
writes. Returns with *o_actual containing the number of bytes successfully
sent, and buffer->cache.{cache,numbytes,pos} all set to zero.

If we return zero but *actual is less than original buffer->cache.numbytes,
then fn_write returned EOF. */
static int cache_flush(extract_buffer_t *buffer, size_t *o_actual)
{
    int e = -1;
    size_t p = 0;

    assert(buffer->cache.pos <= buffer->cache.numbytes);

    for(;;)
    {
        size_t actual;
        if (p == buffer->cache.pos) break;
        if (buffer->fn_write(
                buffer->handle,
                (char*) buffer->cache.cache + p,
                buffer->cache.pos - p,
                &actual
                )) goto end;
        buffer->pos += actual;
        p += actual;
        if (actual == 0)
        {
            /* EOF while flushing cache. We set <pos> to the number of bytes
            in data..+numbytes that we know have been successfully handled by
            buffer->fn_write(). This can be negative if we failed to flush
            earlier data. */
            outf("*** buffer->fn_write() EOF\n");
            e = 0;
            goto end;
        }
    }
    outfx("cache flush, buffer->pos=%i p=%i buffer->cache.pos=%i\n",
            buffer->pos, p, buffer->cache.pos);
    assert(p == buffer->cache.pos);
    buffer->cache.cache = NULL;
    buffer->cache.numbytes = 0;
    buffer->cache.pos = 0;

    e = 0;
end:

    *o_actual = p;

    return e;
}

int extract_buffer_close(extract_buffer_t** p_buffer)
{
    extract_buffer_t* buffer = *p_buffer;
    int e = -1;

    if (!buffer) {
        return 0;
    }

    if (buffer->cache.cache && buffer->fn_write) {
        /* Flush cache. */
        size_t cache_bytes = buffer->cache.pos;
        size_t actual;
        if (cache_flush(buffer, &actual)) goto end;
        if (actual != cache_bytes) {
            e = +1;
            goto end;
        }
    }

    if (buffer->fn_close)
        buffer->fn_close(buffer->handle);

    e = 0;
end:

    extract_free(buffer->alloc, &buffer);
    *p_buffer = NULL;

    return e;
}

static int simple_cache(void *handle, void **o_cache, size_t *o_numbytes)
{
    /* Indicate EOF. */
    (void) handle;
    *o_cache = NULL;
    *o_numbytes = 0;

    return 0;
}

int extract_buffer_open_simple(extract_alloc_t          *alloc,
                               const void               *data,
                               size_t                    numbytes,
                               void                     *handle,
                               extract_buffer_fn_close  *fn_close,
                               extract_buffer_t        **o_buffer)
{
    extract_buffer_t *buffer;

    if (extract_malloc(alloc, &buffer, sizeof(*buffer))) return -1;

    /* We need cast away the const here. data[] will be written-to if caller
    uses us as a write buffer. */
    buffer->alloc = alloc;
    buffer->cache.cache = (void*) data;
    buffer->cache.numbytes = numbytes;
    buffer->cache.pos = 0;
    buffer->handle = handle;
    buffer->fn_read = NULL;
    buffer->fn_write = NULL;
    buffer->fn_cache = simple_cache;
    buffer->fn_close = fn_close;
    *o_buffer = buffer;

    return 0;
}


/* Implementation of extract_buffer_file*. */

static int file_read(void *handle, void *data, size_t numbytes, size_t *o_actual)
{
    FILE   *file = handle;
    size_t  n    = fread(data, 1, numbytes, file);

    outfx("file=%p numbytes=%i => n=%zi", file, numbytes, n);
    assert(o_actual); /* We are called by other extract_buffer fns, not by user code. */

    *o_actual = n;
    if (!n && ferror(file)) {
        errno = EIO;
        return -1;
    }

    return 0;
}

static int file_write(void *handle, const void *data, size_t numbytes, size_t *o_actual)
{
    FILE   *file = handle;
    size_t  n    = fwrite(data, 1 /*size*/, numbytes /*nmemb*/, file);

    outfx("file=%p numbytes=%i => n=%zi", file, numbytes, n);
    assert(o_actual); /* We are called by other extract_buffer fns, not by user code. */

    *o_actual = n;
    if (!n && ferror(file)) {
        errno = EIO;
        return -1;
    }

    return 0;
}

static void file_close(void *handle)
{
    FILE *file = handle;

    if (!file) return;
    fclose(file);
}

int extract_buffer_open_file(extract_alloc_t *alloc, const char *path, int writable, extract_buffer_t **o_buffer)
{
    int   e    = -1;
    FILE *file = fopen(path, (writable) ? "wb" : "rb");

    if (!file) {
        outf("failed to open '%s': %s", path, strerror(errno));
        goto end;
    }

    if (extract_buffer_open(alloc,
                            file /*handle*/,
                            writable ? NULL : file_read,
                            writable ? file_write : NULL,
                            NULL /*fn_cache*/,
                            file_close,
                            o_buffer)) goto end;

    e = 0;
end:

    if (e) {
        if (file) fclose(file);
        *o_buffer = NULL;
    }

    return e;
}


/* Support for read/write. */

/* Called by extract_buffer_read() if not enough space in buffer->cache. */
int extract_buffer_read_internal(extract_buffer_t *buffer,
                                 void             *destination,
                                 size_t            numbytes,
                                 size_t           *o_actual)
{
    int    e   = -1;
    size_t pos = 0;    /* Number of bytes read so far. */

    /* In each iteration we either read from cache, or use buffer->fn_read()
    directly or repopulate the cache. */
    for(;;) {
        size_t n;
        if (pos == numbytes) break;
        n = buffer->cache.numbytes - buffer->cache.pos;
        if (n) {
            /* There is data in cache. */
            if (n > numbytes - pos) n = numbytes - pos;
            memcpy((char*) destination + pos, (char*) buffer->cache.cache + buffer->cache.pos, n);
            pos += n;
            buffer->cache.pos += n;
        }
        else {
            /* No data in cache. */
            int use_read = 0;
            if (buffer->fn_read) {
                if (!buffer->fn_cache) {
                    use_read = 1;
                }
                else if (buffer->cache.numbytes && numbytes - pos > buffer->cache.numbytes / 2) {
                    /* This read is large compared to previously-returned
                    cache size, so let's ignore buffer->fn_cache and use
                    buffer->fn_read() directly instead. */
                    use_read = 1;
                }
            }
            if (use_read) {
                /* Use buffer->fn_read() directly, carrying on looping in case
                of short read. */
                size_t actual;
                outfx("using buffer->fn_read() directly for numbytes-pos=%i\n", numbytes-pos);
                if (buffer->fn_read(buffer->handle, (char*) destination + pos, numbytes - pos, &actual)) goto end;
                if (actual == 0) break; /* EOF. */
                pos += actual;
                buffer->pos += actual;
            }
            else {
                /* Repopulate cache. */
                outfx("using buffer->fn_cache() for buffer->cache.numbytes=%i\n", buffer->cache.numbytes);
                if (buffer->fn_cache(buffer->handle, &buffer->cache.cache, &buffer->cache.numbytes)) goto end;
                buffer->pos += buffer->cache.pos;
                buffer->cache.pos = 0;
                if (buffer->cache.numbytes == 0) break;    /* EOF. */
            }
        }
    }

    e = 0;
end:

    if (o_actual) *o_actual = pos;
    if (e == 0 && pos != numbytes) return +1; /* EOF. */

    return e;
}


int extract_buffer_write_internal(extract_buffer_t *buffer,
                                  const void       *source,
                                  size_t            numbytes,
                                  size_t           *o_actual)
{
    int    e   = -1;
    size_t pos = 0;    /* Number of bytes written so far. */

    if (!buffer->fn_write) {
        errno = EINVAL;
        return -1;
    }

    /* In each iteration we either write to cache, or use buffer->fn_write()
    directly or flush the cache. */
    for(;;) {
        size_t  n;
        outfx("numbytes=%i pos=%i. buffer->cache.numbytes=%i buffer->cache.pos=%i\n",
                numbytes, pos, buffer->cache.numbytes, buffer->cache.pos);
        if (pos == numbytes) break;
        n = buffer->cache.numbytes - buffer->cache.pos;
        if (n) {
            /* There is space in cache for writing. */
            if (n > numbytes - pos) n = numbytes - pos;
            outfx("writing to cache: numbytes=%i n=%i\n", numbytes, n);
            memcpy((char*) buffer->cache.cache + buffer->cache.pos, (char*) source + pos, n);
            pos += n;
            buffer->cache.pos += n;
        }
        else {
            /* No space left in cache. */
            int use_write = 0;
            outfx("cache empty. pos=%i. buffer->cache.numbytes=%i buffer->cache.pos=%i\n",
                    pos, buffer->cache.numbytes, buffer->cache.pos);
            {
                /* Flush the cache. */
                size_t actual;
                int ee;
                size_t b = buffer->cache.numbytes;
                ptrdiff_t delta;
                ee = cache_flush(buffer, &actual);
                assert(actual <= b);
                delta = actual - b;
                pos += delta;
                buffer->pos += delta;
                if (delta) {
                    /* We have only partially flushed the cache. This is
                    not recoverable. <pos> will be the number of bytes in
                    source..+numbytes that have been successfully flushed, and
                    could be negative if we failed to flush earlier data. */
                    outf("failed to flush. actual=%li delta=%li\n", (long) actual, (long) delta);
                    e = 0;
                    goto end;
                }
                if (ee) goto end;
            }

            if (!buffer->fn_cache) {
                use_write = 1;
            }
            else if (buffer->cache.numbytes && numbytes - pos > buffer->cache.numbytes / 2) {
                /* This write is large compared to previously-returned cache
                size, so let's ignore the cache and call buffer->fn_write()
                directly instead. */
                use_write = 1;
            }
            if (use_write) {
                /* Use buffer->fn_write() directly, carrying on looping in case
                of short write. */
                size_t actual;
                if (buffer->fn_write(buffer->handle, (char*) source + pos, numbytes - pos, &actual)) goto end;
                if (actual == 0) break; /* EOF. */
                outfx("direct write numbytes-pos=%i actual=%i buffer->pos=%i => %i\n",
                        numbytes-pos, actual, buffer->pos, buffer->pos + actual);
                pos += actual;
                buffer->pos += actual;
            }
            else {
                /* Repopulate cache. */
                outfx("repopulating cache buffer->pos=%i", buffer->pos);
                if (buffer->fn_cache(buffer->handle, &buffer->cache.cache, &buffer->cache.numbytes)) goto end;
                buffer->cache.pos = 0;
                if (buffer->cache.numbytes == 0) break;    /* EOF. */
            }
        }
    }

    e = 0;
end:

    if (o_actual) *o_actual = pos;
    if (e == 0 && pos != numbytes) e = +1; /* EOF. */

    return e;
}


static int expanding_memory_buffer_write(void *handle, const void *source, size_t numbytes, size_t *o_actual)
{
    /* We realloc our memory region as required. For efficiency, we also use
    any currently-unused region of our memory buffer as an extract_buffer
    cache. So we can be called either to 'flush the cache' (in which case we
    don't actually copy any data) or to accept data from somewhere else (in
    which case we need to increase the size of our memory region. */
    extract_buffer_expanding_t *ebe = handle;
    if ((char *)source >= ebe->data && (char *)source < ebe->data + ebe->alloc_size) {
        /* Source is inside our memory region so we are being called by
        extract_buffer_write_internal() to re-populate the cache. We don't
        actually have to copy anything. */
        assert((size_t) ((char *)source - ebe->data) == ebe->data_size);
        assert((size_t) ((char *)source - ebe->data + numbytes) <= ebe->alloc_size);
        ebe->data_size += numbytes;
    }
    else {
        /* Data is external, so copy into our buffer. We will have already been
        called to flush the cache. */
        if (extract_realloc2(ebe->buffer->alloc, &ebe->data, ebe->alloc_size, ebe->data_size + numbytes)) return -1;
        ebe->alloc_size = ebe->data_size + numbytes;
        memcpy(ebe->data + ebe->data_size, source, numbytes);
        ebe->data_size += numbytes;
    }
    *o_actual = numbytes;

    return 0;
}

static int expanding_memory_buffer_cache(void *handle, void **o_cache, size_t *o_numbytes)
{
    extract_buffer_expanding_t *ebe   = handle;
    size_t                      delta = 4096;

    if (extract_realloc2(ebe->buffer->alloc, &ebe->data, ebe->alloc_size, ebe->data_size + delta)) return -1;
    ebe->alloc_size = ebe->data_size + delta;
    *o_cache = ebe->data + ebe->data_size;
    *o_numbytes = delta;

    return 0;
}

int extract_buffer_expanding_create(extract_alloc_t *alloc, extract_buffer_expanding_t *ebe)
{
    ebe->data = NULL;
    ebe->data_size = 0;
    ebe->alloc_size = 0;
    if (extract_buffer_open(alloc,
                            ebe,
                            NULL /*fn_read*/,
                            expanding_memory_buffer_write,
                            expanding_memory_buffer_cache,
                            NULL /*fn_close*/,
                            &ebe->buffer)) return -1;

    return 0;
}







mupdf-1.21.1-source/thirdparty/extract/src/compat_stdint.h

#ifndef ARTIFEX_EXTRACT_COMPAT_STDINT_H
#define ARTIFEX_EXTRACT_COMPAT_STDINT_H

/* Fake what we need from stdint.h on MSVS. */

#if defined(_MSC_VER) && (_MSC_VER < 1700) /* MSVC older than VS2012 */
    typedef signed char         int8_t;
    typedef short int           int16_t;
    typedef int                 int32_t;
    typedef __int64             int64_t;
    typedef unsigned char       uint8_t;
    typedef unsigned short int  uint16_t;
    typedef unsigned int        uint32_t;
    typedef unsigned __int64    uint64_t;
    #ifndef INT64_MAX
        #define INT64_MAX 9223372036854775807i64
    #endif
    #ifndef SIZE_MAX
        #define SIZE_MAX ((size_t) -1)
    #endif
#else
    #include <stdint.h>
#endif

#endif







mupdf-1.21.1-source/thirdparty/extract/src/compat_strtoll.h

#ifndef ARTIFEX_EXTRACT_COMPAT_STRTOLL_H
#define ARTIFEX_EXTRACT_COMPAT_STRTOLL_H

#if defined(_MSC_VER) && (_MSC_VER < 1800) /* MSVC older than VS2013 */
    #define strtoll( text, end, base) (long long) _strtoi64(text, end, base)
    #define strtoull( text, end, base) (unsigned long long) _strtoi64(text, end, base)
#endif

#endif







mupdf-1.21.1-source/thirdparty/extract/src/compat_va_copy.h

#ifndef ARTIFEX_EXTRACT_COMPAT_VA_COPY_H
#define ARTIFEX_EXTRACT_COMPAT_VA_COPY_H

#if defined(_MSC_VER) && (_MSC_VER < 1800) /* MSVC older than VS2013 */
    #define va_copy(dst, src) ((dst) = (src))
#endif

#endif







mupdf-1.21.1-source/thirdparty/extract/src/document.c

#include "document.h"
#include "outf.h"
#include <assert.h>
#include <stdio.h>

void
content_init(content_t *content, content_type_t type)
{
    content->type = type;
    content->next = content->prev = (type == content_root) ? content : NULL;
}

void
content_unlink(content_t *content)
{
    if (content == NULL)
        return;
    assert(content->type != content_root);
    if (content->prev == NULL) {
        assert(content->next == NULL);
        /* Already unlinked */
    } else {
        assert(content->next != content && content->prev != content);
        content->prev->next = content->next;
        content->next->prev = content->prev;
        content->next = content->prev = NULL;
    }
}

void content_unlink_span(span_t *span)
{
    content_unlink(&span->base);
}

void extract_span_init(span_t *span)
{
    static const span_t blank = { 0 };
    *span = blank;
    content_init(&span->base, content_span);
}

void extract_span_free(extract_alloc_t *alloc, span_t **pspan)
{
    if (!*pspan) return;
    content_unlink(&(*pspan)->base);
    extract_free(alloc, &(*pspan)->font_name);
    extract_free(alloc, &(*pspan)->chars);
    extract_free(alloc, pspan);
}

void extract_line_init(line_t *line)
{
    static const line_t blank = { 0 };
    *line = blank;
    content_init(&line->base, content_line);
    content_init(&line->content, content_root);
}

void extract_paragraph_init(paragraph_t *paragraph)
{
    static const paragraph_t blank = { 0 };
    *paragraph = blank;
    content_init(&paragraph->base, content_paragraph);
    content_init(&paragraph->content, content_root);
}

void extract_block_init(block_t *block)
{
    static const block_t blank = { 0 };
    *block = blank;
    content_init(&block->base, content_block);
    content_init(&block->content, content_root);
}

void extract_table_init(table_t *table)
{
    static const table_t blank = { 0 };
    *table = blank;
    content_init(&table->base, content_table);
}

void extract_image_init(image_t *image)
{
    static const image_t blank = { 0 };
    *image = blank;
    content_init(&image->base, content_image);
}

void
content_clear(extract_alloc_t *alloc, content_t *proot)
{
    content_t *content, *next;

    assert(proot->type == content_root && proot->next != NULL && proot->prev != NULL);
    for (content = proot->next; content != proot; content = next)
    {
        assert(content->type != content_root);
        next = content->next;
        switch (content->type)
        {
            default:
            case content_root:
                assert("This never happens" == NULL);
                break;
            case content_span:
                extract_span_free(alloc, (span_t **)&content);
                break;
            case content_line:
                extract_line_free(alloc, (line_t **)&content);
                break;
            case content_paragraph:
                extract_paragraph_free(alloc, (paragraph_t **)&content);
                break;
            case content_block:
                extract_block_free(alloc, (block_t **)&content);
                break;
            case content_table:
                extract_table_free(alloc, (table_t **)&content);
                break;
            case content_image:
                extract_image_free(alloc, (image_t **)&content);
                break;
        }
    }
}

int
content_count(content_t *root)
{
    int n = 0;
    content_t *s;

    for (s = root->next; s != root; s = s->next)
        n++;

    return n;
}

static int
content_count_type(content_t *root, content_type_t type)
{
    int n = 0;
    content_t *s;

    for (s = root->next; s != root; s = s->next)
        if (s->type == type) n++;

    return n;
}

int content_count_spans(content_t *root)
{
    return content_count_type(root, content_span);
}

int content_count_images(content_t *root)
{
    return content_count_type(root, content_image);
}

int content_count_lines(content_t *root)
{
    return content_count_type(root, content_line);
}

int content_count_paragraphs(content_t *root)
{
    return content_count_type(root, content_paragraph);
}

int content_count_tables(content_t *root)
{
    return content_count_type(root, content_table);
}

static content_t *
content_first_of_type(const content_t *root, content_type_t type)
{
    content_t *content;
    assert(root && root->type == content_root);

    for (content = root->next; content != root; content = content->next)
    {
        if (content->type == type)
            return content;
    }
    return NULL;
}

static content_t *
content_last_of_type(const content_t *root, content_type_t type)
{
    content_t *content;
    assert(root && root->type == content_root);

    for (content = root->prev; content != root; content = content->prev)
    {
        if (content->type == type)
            return content;
    }
    return NULL;
}

span_t *content_first_span(const content_t *root)
{
    return (span_t *)content_first_of_type(root, content_span);
}

span_t *content_last_span(const content_t *root)
{
    return (span_t *)content_last_of_type(root, content_span);
}

line_t *content_first_line(const content_t *root)
{
    return (line_t *)content_first_of_type(root, content_line);
}

line_t *content_last_line(const content_t *root)
{
    return (line_t *)content_last_of_type(root, content_line);
}

paragraph_t *content_first_paragraph(const content_t *root)
{
    return (paragraph_t *)content_first_of_type(root, content_paragraph);
}

paragraph_t *content_last_paragraph(const content_t *root)
{
    return (paragraph_t *)content_last_of_type(root, content_paragraph);
}

static content_t *
content_next_of_type(const content_t *node, content_type_t type)
{
    content_t *content;
    assert(node && node->type != content_root);

    for (content = node->next; content->type != content_root; content = content->next)
    {
        if (content->type == type)
            return content;
    }
    return NULL;
}

static content_t *
content_prev_of_type(const content_t *node, content_type_t type)
{
    content_t *content;
    assert(node && node->type != content_root);

    for (content = node->prev; content->type != content_root; content = content->prev)
    {
        if (content->type == type)
            return content;
    }
    return NULL;
}

span_t *content_next_span(const content_t *root)
{
    return (span_t *)content_next_of_type(root, content_span);
}

span_t *content_prev_span(const content_t *root)
{
    return (span_t *)content_prev_of_type(root, content_span);
}

line_t *content_next_line(const content_t *root)
{
    return (line_t *)content_next_of_type(root, content_line);
}

line_t *content_prev_line(const content_t *root)
{
    return (line_t *)content_prev_of_type(root, content_line);
}

paragraph_t *content_next_paragraph(const content_t *root)
{
    return (paragraph_t *)content_next_of_type(root, content_paragraph);
}

paragraph_t *content_prev_paragraph(const content_t *root)
{
    return (paragraph_t *)content_prev_of_type(root, content_paragraph);
}

void
content_concat(content_t *dst, content_t *src)
{
    content_t *walk, *walk_next;
    assert(dst->type == content_root);
    if (src == NULL)
        return;
    assert(src->type == content_root);

    for (walk = src->next; walk != src; walk = walk_next)
    {
        walk_next = walk->next;
        content_append(dst, walk);
    }
}

void extract_line_free(extract_alloc_t* alloc, line_t **pline)
{
    line_t *line = *pline;
    content_unlink(&(*pline)->base);
    content_clear(alloc, &line->content);
    extract_free(alloc, pline);
}

void extract_image_clear(extract_alloc_t *alloc, image_t *image)
{
    extract_free(alloc, &image->type);
    extract_free(alloc, &image->name);
    extract_free(alloc, &image->id);
    if (image->data_free) {
        image->data_free(image->data_free_handle, image->data);
    }
}

void extract_image_free(extract_alloc_t *alloc, image_t **pimage)
{
    if (*pimage == NULL)
        return;
    extract_image_clear(alloc, *pimage);
    extract_free(alloc, pimage);
}

void extract_cell_free(extract_alloc_t *alloc, cell_t **pcell)
{
    cell_t *cell = *pcell;

    if (!cell) return;

    content_clear(alloc, &cell->content);

    extract_free(alloc, pcell);
}

int
extract_split_alloc(extract_alloc_t *alloc, split_type_t type, int count, split_t **psplit)
{
    split_t *split;

    if (extract_malloc(alloc, psplit, sizeof(*split) + (count-1) * sizeof(split_t *)))
    {
        return -1;
    }

    split = *psplit;
    split->type = type;
    split->weight = 0;
    split->count = count;
    memset(&split->split[0], 0, sizeof(split_t *) * count);

    return 0;
}

void extract_split_free(extract_alloc_t *alloc, split_t **psplit)
{
    int i;
    split_t *split = *psplit;

    if (!split)
        return;

    for (i = 0; i < split->count; i++)
        extract_split_free(alloc, &split->split[i]);
    extract_free(alloc, psplit);
}

static void space_prefix(int depth)
{
    while (depth-- > 0)
    {
        putc(' ', stdout);
    }
}

static void
content_dump_aux(const content_t *content, int depth);

static void dump_span(const span_t *span, int depth)
{
    int i;
    for (i = 0; i < span->chars_num; i++)
    {
        char_t *c = &span->chars[i];
        space_prefix(depth);
        printf("<char ucs=\"");
        if (c->ucs >= 32 && c->ucs <= 127)
        {
             putc((char)c->ucs, stdout);
        }
        else
        {
             printf("<%04x>", c->ucs);
        }
        printf("\" x=%f y=%f adv=%f />\n", c->x, c->y, c->adv);
    }
}

static void
content_dump_span_aux(const span_t *span, int depth)
{
    space_prefix(depth);
    printf("<span ctm=[%f %f %f %f]\n",
           span->ctm.a, span->ctm.b, span->ctm.c, span->ctm.d);
    space_prefix(depth);
    printf("      font-name=\"%s\" font_bbox=[%f %f %f %f]>\n",
           span->font_name,
           span->font_bbox.min.x, span->font_bbox.min.y,
           span->font_bbox.max.x, span->font_bbox.max.y);
    dump_span(span, depth+1);
    space_prefix(depth);
    printf("</span>\n");
}

void
content_dump_span(const span_t *span)
{
    content_dump_span_aux(span, 0);
}

static void
content_dump_line_aux(const line_t *line, int depth)
{
    span_t *span0 = content_first_span(&line->content);
    span_t *span1 = content_last_span(&line->content);
    char_t *char0 = (span0 && span0->chars_num > 0) ? &span0->chars[0] : NULL;
    char_t *char1 = (span1 && span1->chars_num > 0) ? &span1->chars[span1->chars_num-1] : NULL;
    space_prefix(depth);
    printf("<line");
    if (char0)
    {
        printf(" x0=%g y0=%g x1=%g y1=%g\n", char0->x, char0->y, char1->x, char1->y);
    }
    content_dump_aux(&line->content, depth+1);
    space_prefix(depth);
    printf("</line>\n");
}

void
content_dump_line(const line_t *line)
{
    content_dump_line_aux(line, 0);
}

static void
content_dump_aux(const content_t *content, int depth)
{
    const content_t *walk;

    assert(content->type == content_root);
    for (walk = content->next; walk != content; walk = walk->next)
    {
        assert(walk->next->prev == walk && walk->prev->next == walk);
        switch (walk->type)
        {
            case content_span:
                content_dump_span_aux((const span_t *)walk, depth);
                break;
            case content_line:
                content_dump_line_aux((const line_t *)walk, depth);
                break;
            case content_paragraph:
                space_prefix(depth);
                printf("<paragraph>\n");
                content_dump_aux(&((const paragraph_t *)walk)->content, depth+1);
                space_prefix(depth);
                printf("</paragraph>\n");
                break;
            case content_block:
                space_prefix(depth);
                printf("<block>\n");
                content_dump_aux(&((const block_t *)walk)->content, depth+1);
                space_prefix(depth);
                printf("</block>\n");
                break;
            case content_table:
            {
                const table_t *table = (const table_t *)walk;
                int i, j, k;
                space_prefix(depth);
                printf("<table w=%d h=%d>\n", table->cells_num_x, table->cells_num_y);
                k = 0;
                for (j = 0; j < table->cells_num_y; j++)
                {
                    for (i = 0; i < table->cells_num_x; i++)
                    {
                        space_prefix(depth+1);
                        printf("<cell>\n");
                        content_dump_aux(&table->cells[k]->content, depth+2);
                        space_prefix(depth+1);
                        printf("</cell>\n");
                        k++;
                    }
                }
                space_prefix(depth);
                printf("</table>\n");
                break;
            }
            case content_image:
                space_prefix(depth);
                printf("<image/>\n");
                break;
            default:
                assert("Unexpected type found while dumping content list." == NULL);
                break;
        }
    }
}

void content_dump(const content_t *content)
{
    content_dump_aux(content, 0);
}

static void
content_dump_brief_aux(const content_t *content, int depth);

static void
content_dump_brief_span_aux(const span_t *span)
{
    int i;

    printf("\"");
    for (i = 0; i < span->chars_num; i++)
    {
        char_t *c = &span->chars[i];
        if (c->ucs >= 32 && c->ucs <= 127)
        {
             putc((char)c->ucs, stdout);
        }
        else
        {
             printf("<%04x>", c->ucs);
        }
    }
    printf("\"");
}

static void
content_dump_brief_line_aux(const line_t *line, int depth)
{
    printf("<line text=");
    content_dump_brief_aux(&line->content, depth+1);
    printf(">\n");
}

static void
content_dump_brief_aux(const content_t *content, int depth)
{
    const content_t *walk;

    assert(content->type == content_root);
    for (walk = content->next; walk != content; walk = walk->next)
    {
        assert(walk->next->prev == walk && walk->prev->next == walk);
        switch (walk->type)
        {
            case content_span:
                content_dump_brief_span_aux((const span_t *)walk);
                break;
            case content_line:
                content_dump_brief_line_aux((const line_t *)walk, depth);
                break;
            case content_paragraph:
                content_dump_brief_aux(&((const paragraph_t *)walk)->content, depth+1);
                break;
            case content_block:
                content_dump_brief_aux(&((const block_t *)walk)->content, depth+1);
                break;
            case content_table:
            {
                const table_t *table = (const table_t *)walk;
                int i, j, k;
                k = 0;
                for (j = 0; j < table->cells_num_y; j++)
                {
                    for (i = 0; i < table->cells_num_x; i++)
                    {
                        content_dump_brief_aux(&table->cells[k]->content, depth+2);
                        k++;
                    }
                }
                break;
            }
            case content_image:
                break;
            default:
                assert("Unexpected type found while dumping content list." == NULL);
                break;
        }
    }
}

void content_dump_brief(const content_t *content)
{
    content_dump_brief_aux(content, 0);
}

static content_t *
cmp_and_merge(content_t *q1, int q1pos, int len1, int n, content_cmp_fn *cmp)
{
    int len2 = q1pos + len1*2; /* end of both lists assuming we don't overrun */
    int p;
    content_t *q2 = q1;

    /* Don't overrun the end, and then convert to length from end. */
    if (len2 > n)
        len2 = n;
    len2 -= q1pos + len1;

    if (len2 <= 0)
        len1 += len2;

    /* Find the start of q2. We know this fits. */
    for (p = 0; p < len1; p++)
         q2 = q2->next;

    if (len2 <= 0)
        return q2;

    /* So we have [q1..(q1+len1)) as the first list to merge, and [q2..q2+len2)) as the second list to merge. */
    /* We know that q2 = q1+len1. So, if we can reduce len1 or len2 to 0, we have the lists sorted. */
    while (1)
    {
        if (cmp(q1, q2) > 0)
        {
            /* q2 is smaller. q2 should be before q1. Move it. */
            /* So:
             *    a<->q1<->c..d<->q2<->b  =>  a<->q2<->q1<->c..d<->b
             * (where c and d can either be the same, or can be q2 and q1!)
             */
            content_t *a = q1->prev;
            content_t *b = q2->next;
            content_t *d = q2->prev;
            d->next = b;
            b->prev = d;
            a->next = q2;
            q2->prev = a;
            q2->next = q1;
            q1->prev = q2;
            /* Now advance q2 */
            q2 = b;
            len2--;
            if (len2 == 0)
                break;
        } else {
            /* Advance q1 */
            q1 = q1->next;
            len1--;
            if (len1 == 0)
                break;
        }
    }

    while (len2)
    {
        q2 = q2->next;
        len2--;
    }

    return q2;
}

/* Spiffy in-place merge sort. */
void content_sort(content_t *content, content_cmp_fn *cmp)
{
    int n = content_count(content);
    int size;

    for (size = 1; size < n; size <<= 1)
    {
        int q1_idx = 0;
        content_t *q1 = content->next;
        assert(content->type == content_root);
        for (q1_idx = 0; q1_idx < n; q1_idx += size*2)
            q1 = cmp_and_merge(q1, q1_idx, size, n, cmp);
        assert(q1->type == content_root);
    }
    assert(content_count(content) == n);
}







mupdf-1.21.1-source/thirdparty/extract/src/document.h

#ifndef ARTIFEX_EXTRACT_DOCUMENT_H
#define ARTIFEX_EXTRACT_DOCUMENT_H

#include "../include/extract.h"

#ifdef _MSC_VER
    #include "compat_stdint.h"
#else
    #include <stdint.h>
#endif
#include <assert.h>

typedef struct span_t span_t;
typedef struct line_t line_t;
typedef struct paragraph_t paragraph_t;
typedef struct image_t image_t;
typedef struct table_t table_t;
typedef struct block_t block_t;

static const double pi = 3.141592653589793;

/*
All content is stored as content_t nodes in a doubly linked-list.
The first node in the list is a 'content_root' node. The last
node in the list is the same node again.

Thus:
  Every node in a list (including the root) has next and prev != NULL.
  The root node in an empty list has next and prev pointing to itself.
  Any non-root node with prev and next == NULL is not in a list.

Content nodes are of different types.

A spans is an array of "char_t"s (note, an array, NOT a content list).

Lines contain a content list consisting of spans.

Paragraphs contain a content list consisting of lines.

An image nodes contains details of a bitmap image.

A table node contains an array of cells, each of which contains a content
list that can contain any other type.

Blocks contain a content list consisting of paragraphs, tables and images.
Conceptually these represent a block of content on a page.
*/
typedef enum {
    content_root,
    content_span,
    content_line,
    content_paragraph,
    content_image,
    content_table,
    content_block
} content_type_t;

typedef struct content_t {
    content_type_t type;
    struct content_t *prev;
    struct content_t *next;
} content_t;


/* Initialise a content_t (just the base struct). */
void content_init(content_t *content, content_type_t type);

/* Unlink a (non-root) content_t from any list. */
void content_unlink(content_t *content);

/* Free all the content, from a (root) content_t. */
void content_clear(extract_alloc_t* alloc, content_t *root);

/* Unlink a span_t from any list. */
void content_unlink_span(span_t *span);

span_t *content_first_span(const content_t *root);
span_t *content_last_span(const content_t *root);
line_t *content_first_line(const content_t *root);
line_t *content_last_line(const content_t *root);
paragraph_t *content_first_paragraph(const content_t *root);
paragraph_t *content_last_paragraph(const content_t *root);

span_t *content_next_span(const content_t *node);
span_t *content_prev_span(const content_t *node);
line_t *content_next_line(const content_t *node);
line_t *content_prev_line(const content_t *node);
paragraph_t *content_next_paragraph(const content_t *node);
paragraph_t *content_prev_paragraph(const content_t *node);

int content_count(content_t *root);
int content_count_images(content_t *root);
int content_count_spans(content_t *root);
int content_count_lines(content_t *root);
int content_count_paragraphs(content_t *root);
int content_count_tables(content_t *root);

int content_new_root(extract_alloc_t *alloc, content_t **pcontent);
int content_new_span(extract_alloc_t *alloc, span_t **pspan);
int content_new_line(extract_alloc_t *alloc, line_t **pline);
int content_new_paragraph(extract_alloc_t *alloc, paragraph_t **pparagraph);
int content_new_table(extract_alloc_t *alloc, table_t **ptable);
int content_new_block(extract_alloc_t *alloc, block_t **pblock);

int content_append_new_span(extract_alloc_t* alloc, content_t *root, span_t **pspan);
int content_append_new_line(extract_alloc_t* alloc, content_t *root, line_t **pline);
int content_append_new_paragraph(extract_alloc_t* alloc, content_t *root, paragraph_t **pparagraph);
int content_append_new_image(extract_alloc_t* alloc, content_t *root, image_t **pimage);
int content_append_new_table(extract_alloc_t* alloc, content_t *root, table_t **ptable);
int content_append_new_block(extract_alloc_t* alloc, content_t *root, block_t **pblock);

void content_replace(content_t *current, content_t *replacement);
int content_replace_new_line(extract_alloc_t* alloc, content_t *current, line_t **pline);
int content_replace_new_paragraph(extract_alloc_t* alloc, content_t *current, paragraph_t **pparagraph);
int content_replace_new_block(extract_alloc_t* alloc, content_t *current, block_t **pblock);


void content_append(content_t *root, content_t *content);
void content_append_span(content_t *root, span_t *span);
void content_append_line(content_t *root, line_t *line);
void content_append_paragraph(content_t *root, paragraph_t *paragraph);
void content_append_table(content_t *root, table_t *table);
void content_append_block(content_t *root, block_t *block);

void content_concat(content_t *dst, content_t *src);

void content_dump(const content_t *content);
void content_dump_line(const line_t *line);
void content_dump_span(const span_t *span);
void content_dump_brief(const content_t *content);


typedef int (content_cmp_fn)(const content_t *, const content_t *);

void content_sort(content_t *content, content_cmp_fn *cmp);

/* To iterate over the line elements of a content list:

content_line_iterator it;
line_t *line;

for(line = content_line_iterator_line_init(&it, content); line != NULL; line = content_line_iterator_next(&it))
{
}

*/

typedef struct {
    content_t *root;
    content_t *next;
} content_paragraph_iterator;

static inline paragraph_t *content_paragraph_iterator_next(content_paragraph_iterator *it)
{
    content_t *next;

    do {
        next = it->next;
        if (next == it->root)
            return NULL;
        assert(next->type != content_root);
        it->next = next->next;
    } while (next->type != content_paragraph);

    return (paragraph_t *)next;
}

static inline paragraph_t *content_paragraph_iterator_init(content_paragraph_iterator *it, content_t *root)
{
    it->root = root;
    it->next = root->next;

    return content_paragraph_iterator_next(it);
}

typedef struct {
    content_t *root;
    content_t *next;
} content_line_iterator;

static inline line_t *content_line_iterator_next(content_line_iterator *it)
{
    content_t *next;

    do {
        next = it->next;
        if (next == it->root)
            return NULL;
        assert(next->type != content_root);
        it->next = next->next;
    } while (next->type != content_line);

    return (line_t *)next;
}

static inline line_t *content_line_iterator_init(content_line_iterator *it, content_t *root)
{
    it->root = root;
    it->next = root->next;

    return content_line_iterator_next(it);
}

typedef struct {
    content_t *root;
    content_t *next;
} content_span_iterator;

static inline span_t *content_span_iterator_next(content_span_iterator *it)
{
    content_t *next;

    do {
        next = it->next;
        if (next == it->root)
            return NULL;
        assert(next->type != content_root);
        it->next = next->next;
    } while (next->type != content_span);

    return (span_t *)next;
}

static inline span_t *content_span_iterator_init(content_span_iterator *it, content_t *root)
{
    it->root = root;
    it->next = root->next;

    return content_span_iterator_next(it);
}

typedef struct {
    content_t *root;
    content_t *next;
} content_image_iterator;

static inline image_t *content_image_iterator_next(content_image_iterator *it)
{
    content_t *next;

    do {
        next = it->next;
        if (next == it->root)
            return NULL;
        assert(next->type != content_root);
        it->next = next->next;
    } while (next->type != content_image);

    return (image_t *)next;
}

static inline image_t *content_image_iterator_init(content_image_iterator *it, content_t *root)
{
    it->root = root;
    it->next = root->next;

    return content_image_iterator_next(it);
}

typedef struct {
    content_t *root;
    content_t *next;
} content_table_iterator;

static inline table_t *content_table_iterator_next(content_table_iterator *it)
{
    content_t *next;

    do {
        next = it->next;
        if (next == it->root)
            return NULL;
        assert(next->type != content_root);
        it->next = next->next;
    } while (next->type != content_table);

    return (table_t *)next;
}

static inline table_t *content_table_iterator_init(content_table_iterator *it, content_t *root)
{
    it->root = root;
    it->next = root->next;

    return content_table_iterator_next(it);
}

typedef struct {
    content_t *root;
    content_t *next;
} content_iterator;

static inline content_t *content_iterator_next(content_iterator *it)
{
    content_t *next = it->next;

    if (next == it->root)
        return NULL;
    assert(next->type != content_root);
    it->next = next->next;

    return next;
}

static inline content_t *content_iterator_init(content_iterator *it, content_t *root)
{
    it->root = root;
    it->next = root->next;

    return content_iterator_next(it);
}

typedef struct
{
    double x;
    double y;
} point_t;

const char *extract_point_string(const point_t *point);

typedef struct
{
    point_t min;
    point_t max;
} rect_t;

extern const rect_t extract_rect_infinite;
extern const rect_t extract_rect_empty;

rect_t extract_rect_intersect(rect_t a, rect_t b);

rect_t extract_rect_union(rect_t a, rect_t b);

rect_t extract_rect_union_point(rect_t a, point_t b);

int extract_rect_contains_rect(rect_t a, rect_t b);

int extract_rect_valid(rect_t a);

const char *extract_rect_string(const rect_t *rect);

typedef struct
{
    double  a;
    double  b;
    double  c;
    double  d;
    double  e;
    double  f;
} matrix_t;

typedef struct
{
    double  a;
    double  b;
    double  c;
    double  d;
} matrix4_t;

const char *extract_matrix_string(const matrix_t *matrix);
const char *extract_matrix4_string(const matrix4_t *matrix);

/* Returns a*d - b*c. */
double      extract_matrix_expansion(matrix4_t m);

/* Returns the inverse of a matrix (or identity for degenerate). */
matrix4_t   extract_matrix4_invert(const matrix4_t *ctm);

point_t     extract_matrix4_transform_point(matrix4_t m, point_t p);
point_t     extract_matrix4_transform_xy(matrix4_t m, double x, double y);
matrix_t    extract_multiply_matrix_matrix(matrix_t m1, matrix_t m2);
matrix4_t   extract_multiply_matrix4_matrix4(matrix4_t m1, matrix4_t m2);

/* Returns zero if first four members of *lhs and *rhs are equal, otherwise
+/-1. */
int extract_matrix4_cmp(const matrix4_t *lhs, const matrix4_t *rhs);

/* A single char in a span. */
typedef struct
{
    /* (x,y) after transformation by ctm. */
    double      x;
    double      y;

    unsigned    ucs;
    double      adv; /* Advance, before transform by ctm */

    rect_t      bbox;
} char_t;

/* List of chars that have same font and are usually adjacent. */
struct span_t
{
    content_t   base;
    matrix4_t   ctm;
    char       *font_name;
    rect_t      font_bbox;

    struct {
        unsigned font_bold      : 1;
        unsigned font_italic    : 1;
        unsigned wmode          : 1;
    } flags;

    char_t    *chars;
    int        chars_num;
};

void extract_span_init(span_t *span);

/* Frees a span_t, returning with *pspan set to NULL. */
void extract_span_free(extract_alloc_t *alloc, span_t **pspan);

/* Returns last character in span. */
char_t *extract_span_char_last(span_t *span);

/* Appends new char_t to an span_t with .ucs=c and all other
fields zeroed. Returns pointer to new char_t record, or NULL if allocation
failed. */
char_t *extract_span_append_c(extract_alloc_t *alloc, span_t *span, int c);

/* Returns static string containing info about span_t. */
const char *extract_span_string(extract_alloc_t *alloc, span_t *span);

/* List of spans that are aligned on same line. */
struct line_t
{
    content_t base;
    double ascender;
    double descender;
    content_t content;
};

void extract_line_init(line_t *line);

void extract_line_free(extract_alloc_t* alloc, line_t **pline);

/* Returns first span in a line. */
span_t *extract_line_span_first(line_t *line);

/* Returns last span in a line. */
span_t *extract_line_span_last(line_t *line);

/* List of lines that are aligned and adjacent to each other so as to form a
paragraph. */
struct paragraph_t
{
    content_t base;
    int       line_flags;
    content_t content;
};

typedef enum
{
    /* If the paragraph is ever not aligned to the left hand edge, we set this flag. */
    paragraph_not_aligned_left = 1,

    /* If the paragraph is ever not aligned to the right hand edge, we set this flag. */
    paragraph_not_aligned_right = 2,

    /* If the paragraph ever has a line that doesn't look centred, we set this flag. */
    paragraph_not_centred = 4,

    /* If the paragraph ever has a line that doesn't look fully justified, we set this flag. */
    paragraph_not_fully_justified = 8,

    /* If the paragraph ever breaks at a place where it looks like first word from the
     * next line could have fitted, then set this flag.*/
    paragraph_breaks_strangely = 16
} paragraph_flags;

void extract_paragraph_init(paragraph_t *paragraph);

void extract_paragraph_free(extract_alloc_t *alloc, paragraph_t **pparagraph);

/* List of content that we believe should be treated as a whole. */
struct block_t
{
    content_t base;
    content_t content;
};

void extract_block_init(block_t *block);

void extract_block_free(extract_alloc_t *alloc, block_t **pblock);

/* Information about an image. <type> is as passed to extract_add_image();
<name> and <id> are created to be unique identifiers for use in generated docx
file. */
struct image_t
{
    content_t                base;
    char                    *type;   /* jpg, png etc. */
    char                    *name;   /* Name of image file within docx. */
    char                    *id;     /* ID of image within docx. */
    double                   x;
    double                   y;
    double                   w;
    double                   h;
    void                    *data;
    size_t                   data_size;

    extract_image_data_free *data_free;
    void                    *data_free_handle;

};

void extract_image_init(image_t *image);

void extract_image_clear(extract_alloc_t *alloc, image_t *image);

void extract_image_free(extract_alloc_t *alloc, image_t **pimage);

/* A line that is part of a table. */
typedef struct
{
    float   color;
    rect_t  rect;
} tableline_t;

typedef struct
{
    tableline_t *tablelines;
    int          tablelines_num;
} tablelines_t;


/* A cell within a table. */
typedef struct
{
    rect_t          rect;

    /* If left/above is true, this cell is not obscured by cell to its
    left/above. */
    uint8_t         left;
    uint8_t         above;

    /* extend_right and extend_down are 1 for normal cells, 2 for cells which
    extend right/down to cover an additional column/row, 3 to cover two
    additional columns/rows etc. */
    int             extend_right;
    int             extend_down;

    /* Contents of this cell. */
    content_t       content;
} cell_t;

void extract_cell_init(cell_t *cell);
void extract_cell_free(extract_alloc_t *alloc, cell_t **pcell);
void extract_table_init(table_t *table);

struct table_t
{
    content_t   base;
    point_t     pos;    /* top-left. */

    /* Array of cells_num_x*cells_num_y cells; cell (x, y) is:
        cells_num_x * y + x.
    */
    cell_t    **cells;
    int         cells_num_x;
    int         cells_num_y;
};

void extract_table_free(extract_alloc_t *alloc, table_t **ptable);

typedef enum
{
    SPLIT_NONE = 0,
    SPLIT_HORIZONTAL,
    SPLIT_VERTICAL
} split_type_t;


typedef struct split_t
{
    split_type_t    type;
    double          weight;
    int             count;
    struct split_t *split[1];
} split_t;

/* A subpage. Contains different representations of the list of spans. */
typedef struct
{
    rect_t       mediabox;

    int          images_num;

    /* All the content on the page. */
    content_t    content;

    tablelines_t tablelines_horizontal;
    tablelines_t tablelines_vertical;

    content_t    tables;
} subpage_t;


/* A page. Contains a list of subpages. NB not
called page_t because this clashes with a system type on hpux. */
typedef struct
{
    rect_t      mediabox;

    subpage_t **subpages;
    int         subpages_num;

    split_t    *split;
} extract_page_t;


/* A list of pages. */
typedef struct
{
    extract_page_t **pages;
    int              pages_num;
} document_t;


typedef struct
{
    image_t **images;
    int       images_num;
    char    **imagetypes;
    int       imagetypes_num;
} images_t;


/* This does all the work of finding paragraphs and tables. */
int extract_document_join(extract_alloc_t *alloc, document_t *document, int layout_analysis);

double extract_font_size(matrix4_t *ctm);

/* Things below here are used when generating output. */

/* Basic information about current font. */
typedef struct
{
    char   *name;
    double  size;
    int     bold;
    int     italic;
} font_t;

/* Used to keep track of font information when writing paragraphs of odt
content, e.g. so we know whether a font has changed so need to start a new odt
span. */
typedef struct
{
    font_t     font;
    matrix4_t *ctm_prev;
} content_state_t;

/* Analyse page content for layouts. */
int extract_page_analyse(extract_alloc_t *alloc, extract_page_t *page);

/* subpage_t constructor. */
int extract_subpage_alloc(extract_alloc_t *extract, rect_t mediabox, extract_page_t *page, subpage_t **psubpage);

/* subpage_t destructor. */
void extract_subpage_free(extract_alloc_t *alloc, subpage_t **psubpage);

/* Allocate a split_t. */
int extract_split_alloc(extract_alloc_t *alloc, split_type_t type, int count, split_t **psplit);

void extract_split_free(extract_alloc_t *alloc, split_t **psplit);

/* Some helper functions */

/* Return a span_t * pointer to the first element in a content list. */
static inline span_t *content_head_as_span(content_t *root)
{
    assert(root != NULL && root->type == content_root && (root->next == NULL || root->next->type == content_span));
    return (span_t *)root->next;
}

/* Return a point for the post-advance position of a char in a given span. */
point_t extract_predicted_end_of_char(char_t *char_, const span_t *span);

/* Return a point for the post-advance position of the final char in a given span. */
point_t extract_end_of_span(const span_t *span);

/* Return the bounds for a block before it was rotated around its origin. */
rect_t extract_block_pre_rotation_bounds(block_t *block, double rotate);

double extract_baseline_angle(const matrix4_t *ctm);

#endif







mupdf-1.21.1-source/thirdparty/extract/src/docx.c

/* These extract_docx_*() functions generate docx content and docx zip archive
data.

Caller must call things in a sensible order to create valid content -
e.g. don't call docx_paragraph_start() twice without intervening call to
docx_paragraph_finish(). */

#include "../include/extract.h"

#include "docx_template.h"

#include "astring.h"
#include "document.h"
#include "docx.h"
#include "mem.h"
#include "memento.h"
#include "outf.h"
#include "sys.h"
#include "text.h"
#include "zip.h"

#include <assert.h>
#include <errno.h>
#include <float.h>
#include <math.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>

#include <sys/stat.h>


static int
docx_paragraph_start(extract_alloc_t *alloc, extract_astring_t *output)
{
    return extract_astring_cat(alloc, output, "\n\n<w:p>");
}

static int
docx_paragraph_finish(extract_alloc_t *alloc, extract_astring_t *output)
{
    return extract_astring_cat(alloc, output, "\n</w:p>");
}

/* Starts a new run. Caller must ensure that docx_run_finish() was
called to terminate any previous run. */
static int
docx_run_start(extract_alloc_t   *alloc,
               extract_astring_t *output,
               content_state_t   *content_state)
{
    int e = 0;

    if (!e) e = extract_astring_cat(alloc, output, "\n<w:r><w:rPr><w:rFonts w:ascii=\"");
    if (!e) e = extract_astring_cat(alloc, output, content_state->font.name);
    if (!e) e = extract_astring_cat(alloc, output, "\" w:hAnsi=\"");
    if (!e) e = extract_astring_cat(alloc, output, content_state->font.name);
    if (!e) e = extract_astring_cat(alloc, output, "\"/>");
    if (!e && content_state->font.bold) e = extract_astring_cat(alloc, output, "<w:b/>");
    if (!e && content_state->font.italic) e = extract_astring_cat(alloc, output, "<w:i/>");
    {
        char   font_size_text[32];

        if (!e) e = extract_astring_cat(alloc, output, "<w:sz w:val=\"");
        snprintf(font_size_text, sizeof(font_size_text), "%f", content_state->font.size * 2);
        extract_astring_cat(alloc, output, font_size_text);
        extract_astring_cat(alloc, output, "\"/>");

        if (!e) e = extract_astring_cat(alloc, output, "<w:szCs w:val=\"");
        snprintf(font_size_text, sizeof(font_size_text), "%f", content_state->font.size * 2);
        extract_astring_cat(alloc, output, font_size_text);
        extract_astring_cat(alloc, output, "\"/>");
    }
    if (!e) e = extract_astring_cat(alloc, output, "</w:rPr><w:t xml:space=\"preserve\">");

    return e;
}

static int
docx_run_finish(extract_alloc_t   *alloc,
                content_state_t   *state,
                extract_astring_t *output)
{
    if (state) state->font.name = NULL;

    return extract_astring_cat(alloc, output, "</w:t></w:r>");
}

/* Append an empty paragraph to *content. */
static int
docx_paragraph_empty(extract_alloc_t   *alloc,
                     extract_astring_t *output)
{
    int e = -1;
    static char fontname[] = "OpenSans";
    content_state_t content_state = {0};

    if (docx_paragraph_start(alloc, output)) goto end;
    /* It seems like our choice of font size here doesn't make any difference
    to the ammount of vertical space, unless we include a non-space
    character. Presumably something to do with the styles in the template
    document. */
    content_state.font.name = fontname;
    content_state.font.size = 10;
    content_state.font.bold = 0;
    content_state.font.italic = 0;

    if (docx_run_start(alloc, output, &content_state)) goto end;
    //docx_char_append_string(output, "&#160;");   /* &#160; is non-break space. */
    if (docx_run_finish(alloc, NULL /*state*/, output)) goto end;
    if (docx_paragraph_finish(alloc, output)) goto end;

    e = 0;
end:

    return e;
}


/* Removes last char if it is <c>. */
static int
docx_char_truncate_if(extract_astring_t *output, char c)
{
    if (output->chars_num && output->chars[output->chars_num-1] == c)
        extract_astring_truncate(output, 1);

    return 0;
}


/* Append docx xml for <paragraph> to <content>. Updates *state if we change
font. */
static int
document_to_docx_content_paragraph(extract_alloc_t   *alloc,
                                   content_state_t   *content_state,
                                   paragraph_t       *paragraph,
                                   extract_astring_t *content)
{
    int                    e = -1;
    content_line_iterator  lit;
    line_t                *line;

    if (docx_paragraph_start(alloc, content)) goto end;

    if ((paragraph->line_flags & paragraph_not_fully_justified) == 0)
    {
        if (extract_astring_cat(alloc, content, "<w:pPr><w:jc w:val=\"both\"/></w:pPr>")) goto end;
    }
    else if ((paragraph->line_flags & paragraph_not_centred) == 0)
    {
        if (extract_astring_cat(alloc, content, "<w:pPr><w:jc w:val=\"center\"/></w:pPr>")) goto end;
    }
    else if ((paragraph->line_flags & (paragraph_not_aligned_left | paragraph_not_aligned_right)) == paragraph_not_aligned_left)
    {
        if (extract_astring_cat(alloc, content, "<w:pPr><w:jc w:val=\"right\"/></w:pPr>")) goto end;
    }
    else if ((paragraph->line_flags & (paragraph_not_aligned_left | paragraph_not_aligned_right)) == paragraph_not_aligned_right)
    {
        if (extract_astring_cat(alloc, content, "<w:pPr><w:jc w:val=\"left\"/></w:pPr>")) goto end;
    }

    for (line = content_line_iterator_init(&lit, &paragraph->content); line != NULL; line = content_line_iterator_next(&lit))
    {
        content_span_iterator  sit;
        span_t                *span;

        for (span = content_span_iterator_init(&sit, &line->content); span != NULL; span = content_span_iterator_next(&sit))
        {
            int si;
            double font_size_new;

            content_state->ctm_prev = &span->ctm;
            font_size_new = extract_font_size(&span->ctm);
            if (!content_state->font.name
                || strcmp(span->font_name, content_state->font.name)
                || span->flags.font_bold != content_state->font.bold
                || span->flags.font_italic != content_state->font.italic
                || font_size_new != content_state->font.size)
            {
                if (content_state->font.name)
                    if (docx_run_finish(alloc, content_state, content)) goto end;

                content_state->font.name = span->font_name;
                content_state->font.bold = span->flags.font_bold;
                content_state->font.italic = span->flags.font_italic;
                content_state->font.size = font_size_new;
                if (docx_run_start(alloc, content, content_state)) goto end;
            }

            for (si=0; si<span->chars_num; ++si)
            {
                char_t* char_ = &span->chars[si];
                int c = char_->ucs;
                if (extract_astring_catc_unicode_xml(alloc, content, c)) goto end;
            }
            /* Remove any trailing '-' at end of line. */
            if (docx_char_truncate_if(content, '-')) goto end;
        }
        if (paragraph->line_flags & paragraph_breaks_strangely)
        {
            if (extract_astring_cat(alloc, content, "<w:br/>")) goto end;
        }
    }
    if (content_state->font.name)
    {
        if (docx_run_finish(alloc, content_state, content)) goto end;
    }
    if (docx_paragraph_finish(alloc, content)) goto end;

    e = 0;
end:

    return e;
}

/* Write reference to image into docx content. */
static int
docx_append_image(extract_alloc_t   *alloc,
                  extract_astring_t *output,
                  image_t           *image)
{
    extract_astring_cat(alloc, output, "\n");
    extract_astring_cat(alloc, output, "     <w:p>\n");
    extract_astring_cat(alloc, output, "       <w:r>\n");
    extract_astring_cat(alloc, output, "         <w:rPr>\n");
    extract_astring_cat(alloc, output, "           <w:noProof/>\n");
    extract_astring_cat(alloc, output, "         </w:rPr>\n");
    extract_astring_cat(alloc, output, "         <w:drawing>\n");
    extract_astring_cat(alloc, output, "           <wp:inline distT=\"0\" distB=\"0\" distL=\"0\" distR=\"0\" wp14:anchorId=\"7057A832\" wp14:editId=\"466EB3FB\">\n");
    //extract_astring_cat(alloc, output, "             <wp:extent cx=\"2933700\" cy=\"2200275\"/>\n");
    //extract_astring_cat(alloc, output, "             <wp:effectExtent l=\"0\" t=\"0\" r=\"0\" b=\"9525\"/>\n");
    extract_astring_cat(alloc, output, "             <wp:docPr id=\"1\" name=\"Picture 1\"/>\n");
    extract_astring_cat(alloc, output, "             <wp:cNvGraphicFramePr>\n");
    extract_astring_cat(alloc, output, "               <a:graphicFrameLocks xmlns:a=\"http://schemas.openxmlformats.org/drawingml/2006/main\" noChangeAspect=\"1\"/>\n");
    extract_astring_cat(alloc, output, "             </wp:cNvGraphicFramePr>\n");
    extract_astring_cat(alloc, output, "             <a:graphic xmlns:a=\"http://schemas.openxmlformats.org/drawingml/2006/main\">\n");
    extract_astring_cat(alloc, output, "               <a:graphicData uri=\"http://schemas.openxmlformats.org/drawingml/2006/picture\">\n");
    extract_astring_cat(alloc, output, "                 <pic:pic xmlns:pic=\"http://schemas.openxmlformats.org/drawingml/2006/picture\">\n");
    extract_astring_cat(alloc, output, "                   <pic:nvPicPr>\n");
    extract_astring_cat(alloc, output, "                     <pic:cNvPr id=\"1\" name=\"Picture 1\"/>\n");
    extract_astring_cat(alloc, output, "                     <pic:cNvPicPr>\n");
    extract_astring_cat(alloc, output, "                       <a:picLocks noChangeAspect=\"1\" noChangeArrowheads=\"1\"/>\n");
    extract_astring_cat(alloc, output, "                     </pic:cNvPicPr>\n");
    extract_astring_cat(alloc, output, "                   </pic:nvPicPr>\n");
    extract_astring_cat(alloc, output, "                   <pic:blipFill>\n");
    extract_astring_catf(alloc, output,"                     <a:blip r:embed=\"%s\">\n", image->id);
    extract_astring_cat(alloc, output, "                       <a:extLst>\n");
    extract_astring_cat(alloc, output, "                         <a:ext uri=\"{28A0092B-C50C-407E-A947-70E740481C1C}\">\n");
    extract_astring_cat(alloc, output, "                           <a14:useLocalDpi xmlns:a14=\"http://schemas.microsoft.com/office/drawing/2010/main\" val=\"0\"/>\n");
    extract_astring_cat(alloc, output, "                         </a:ext>\n");
    extract_astring_cat(alloc, output, "                       </a:extLst>\n");
    extract_astring_cat(alloc, output, "                     </a:blip>\n");
    //extract_astring_cat(alloc, output, "                     <a:srcRect/>\n");
    extract_astring_cat(alloc, output, "                     <a:stretch>\n");
    extract_astring_cat(alloc, output, "                       <a:fillRect/>\n");
    extract_astring_cat(alloc, output, "                     </a:stretch>\n");
    extract_astring_cat(alloc, output, "                   </pic:blipFill>\n");
    extract_astring_cat(alloc, output, "                   <pic:spPr bwMode=\"auto\">\n");
    extract_astring_cat(alloc, output, "                     <a:xfrm>\n");
    extract_astring_cat(alloc, output, "                       <a:off x=\"0\" y=\"0\"/>\n");
    //extract_astring_cat(alloc, output, "                       <a:ext cx=\"2933700\" cy=\"2200275\"/>\n");
    extract_astring_cat(alloc, output, "                     </a:xfrm>\n");
    extract_astring_cat(alloc, output, "                     <a:prstGeom prst=\"rect\">\n");
    extract_astring_cat(alloc, output, "                       <a:avLst/>\n");
    extract_astring_cat(alloc, output, "                     </a:prstGeom>\n");
    extract_astring_cat(alloc, output, "                     <a:noFill/>\n");
    extract_astring_cat(alloc, output, "                     <a:ln>\n");
    extract_astring_cat(alloc, output, "                       <a:noFill/>\n");
    extract_astring_cat(alloc, output, "                     </a:ln>\n");
    extract_astring_cat(alloc, output, "                   </pic:spPr>\n");
    extract_astring_cat(alloc, output, "                 </pic:pic>\n");
    extract_astring_cat(alloc, output, "               </a:graphicData>\n");
    extract_astring_cat(alloc, output, "             </a:graphic>\n");
    extract_astring_cat(alloc, output, "           </wp:inline>\n");
    extract_astring_cat(alloc, output, "         </w:drawing>\n");
    extract_astring_cat(alloc, output, "       </w:r>\n");
    extract_astring_cat(alloc, output, "     </w:p>\n");
    extract_astring_cat(alloc, output, "\n");

    return 0;
}


/* Writes paragraph to content inside rotated text box. */
static int
docx_output_rotated_paragraphs(extract_alloc_t   *alloc,
                               block_t           *block,
                               int                rot,
                               int                x,
                               int                y,
                               int                w,
                               int                h,
                               int                text_box_id,
                               extract_astring_t *output,
                               content_state_t   *state)
{
    int                         e = -1;
    paragraph_t                *paragraph;
    content_paragraph_iterator  pit;

    outf("x,y=%ik,%ik = %i,%i", x/1000, y/1000, x, y);
    extract_astring_cat(alloc, output, "\n");
    extract_astring_cat(alloc, output, "\n");
    extract_astring_cat(alloc, output, "<w:p>\n");
    extract_astring_cat(alloc, output, "  <w:r>\n");
    extract_astring_cat(alloc, output, "    <mc:AlternateContent>\n");
    extract_astring_cat(alloc, output, "      <mc:Choice Requires=\"wps\">\n");
    extract_astring_cat(alloc, output, "        <w:drawing>\n");
    extract_astring_cat(alloc, output, "          <wp:anchor distT=\"0\" distB=\"0\" distL=\"0\" distR=\"0\" simplePos=\"0\" relativeHeight=\"0\" behindDoc=\"0\" locked=\"0\" layoutInCell=\"1\" allowOverlap=\"1\" wp14:anchorId=\"53A210D1\" wp14:editId=\"2B7E8016\">\n");
    extract_astring_cat(alloc, output, "            <wp:simplePos x=\"0\" y=\"0\"/>\n");
    extract_astring_cat(alloc, output, "            <wp:positionH relativeFrom=\"page\">\n");
    extract_astring_catf(alloc, output,"              <wp:posOffset>%i</wp:posOffset>\n", x);
    extract_astring_cat(alloc, output, "            </wp:positionH>\n");
    extract_astring_cat(alloc, output, "            <wp:positionV relativeFrom=\"page\">\n");
    extract_astring_catf(alloc, output,"              <wp:posOffset>%i</wp:posOffset>\n", y);
    extract_astring_cat(alloc, output, "            </wp:positionV>\n");
    extract_astring_catf(alloc, output,"            <wp:extent cx=\"%i\" cy=\"%i\"/>\n", w, h);
    //extract_astring_cat(alloc, output, "            <wp:effectExtent l=\"381000\" t=\"723900\" r=\"371475\" b=\"723900\"/>\n");
    extract_astring_cat(alloc, output, "            <wp:wrapNone/>\n");
    extract_astring_catf(alloc, output,"            <wp:docPr id=\"%i\" name=\"Text Box %i\"/>\n", text_box_id, text_box_id);
    extract_astring_cat(alloc, output, "            <wp:cNvGraphicFramePr/>\n");
    extract_astring_cat(alloc, output, "            <a:graphic xmlns:a=\"http://schemas.openxmlformats.org/drawingml/2006/main\">\n");
    extract_astring_cat(alloc, output, "              <a:graphicData uri=\"http://schemas.microsoft.com/office/word/2010/wordprocessingShape\">\n");
    extract_astring_cat(alloc, output, "                <wps:wsp>\n");
    extract_astring_cat(alloc, output, "                  <wps:cNvSpPr txBox=\"1\"/>\n");
    extract_astring_cat(alloc, output, "                  <wps:spPr>\n");
    extract_astring_catf(alloc, output,"                    <a:xfrm rot=\"%i\">\n", rot);
    extract_astring_cat(alloc, output, "                      <a:off x=\"0\" y=\"0\"/>\n");
    //extract_astring_cat(alloc, output, "                      <a:ext cx=\"3228975\" cy=\"2286000\"/>\n");
    extract_astring_cat(alloc, output, "                    </a:xfrm>\n");
    extract_astring_cat(alloc, output, "                    <a:prstGeom prst=\"rect\">\n");
    extract_astring_cat(alloc, output, "                      <a:avLst/>\n");
    extract_astring_cat(alloc, output, "                    </a:prstGeom>\n");

    /* Give box a solid background. */
    if (0) {
        extract_astring_cat(alloc, output, "                    <a:solidFill>\n");
        extract_astring_cat(alloc, output, "                      <a:schemeClr val=\"lt1\"/>\n");
        extract_astring_cat(alloc, output, "                    </a:solidFill>\n");
        }

    /* Draw line around box. */
    if (0) {
        extract_astring_cat(alloc, output, "                    <a:ln w=\"175\">\n");
        extract_astring_cat(alloc, output, "                      <a:solidFill>\n");
        extract_astring_cat(alloc, output, "                        <a:prstClr val=\"black\"/>\n");
        extract_astring_cat(alloc, output, "                      </a:solidFill>\n");
        extract_astring_cat(alloc, output, "                    </a:ln>\n");
    }

    extract_astring_cat(alloc, output, "                  </wps:spPr>\n");
    extract_astring_cat(alloc, output, "                  <wps:txbx>\n");
    extract_astring_cat(alloc, output, "                    <w:txbxContent>");

    #if 0
    if (0) {
        /* Output inline text describing the rotation. */
        extract_astring_catf(content, "<w:p>\n"
                "<w:r><w:rPr><w:rFonts w:ascii=\"OpenSans\" w:hAnsi=\"OpenSans\"/><w:sz w:val=\"20.000000\"/><w:szCs w:val=\"15.000000\"/></w:rPr><w:t xml:space=\"preserve\">*** rotate: %f rad, %f deg. rot=%i</w:t></w:r>\n"
                "</w:p>\n",
                rotate,
                rotate * 180 / pi,
                rot
                );
    }
    #endif

    /* Output paragraphs p0..p2-1. */
    for (paragraph = content_paragraph_iterator_init(&pit, &block->content); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
        if (document_to_docx_content_paragraph(alloc, state, paragraph, output)) goto end;

    extract_astring_cat(alloc, output, "\n");
    extract_astring_cat(alloc, output, "                    </w:txbxContent>\n");
    extract_astring_cat(alloc, output, "                  </wps:txbx>\n");
    extract_astring_cat(alloc, output, "                  <wps:bodyPr rot=\"0\" spcFirstLastPara=\"0\" vertOverflow=\"overflow\" horzOverflow=\"overflow\" vert=\"horz\" wrap=\"square\" lIns=\"91440\" tIns=\"45720\" rIns=\"91440\" bIns=\"45720\" numCol=\"1\" spcCol=\"0\" rtlCol=\"0\" fromWordArt=\"0\" anchor=\"t\" anchorCtr=\"0\" forceAA=\"0\" compatLnSpc=\"1\">\n");
    extract_astring_cat(alloc, output, "                    <a:prstTxWarp prst=\"textNoShape\">\n");
    extract_astring_cat(alloc, output, "                      <a:avLst/>\n");
    extract_astring_cat(alloc, output, "                    </a:prstTxWarp>\n");
    extract_astring_cat(alloc, output, "                    <a:noAutofit/>\n");
    extract_astring_cat(alloc, output, "                  </wps:bodyPr>\n");
    extract_astring_cat(alloc, output, "                </wps:wsp>\n");
    extract_astring_cat(alloc, output, "              </a:graphicData>\n");
    extract_astring_cat(alloc, output, "            </a:graphic>\n");
    extract_astring_cat(alloc, output, "          </wp:anchor>\n");
    extract_astring_cat(alloc, output, "        </w:drawing>\n");
    extract_astring_cat(alloc, output, "      </mc:Choice>\n");

#if 0
    /* This fallback is copied from a real Word document. Not sure
    whether it works - both Libreoffice and Word use the above
    choice. */
    extract_astring_cat(alloc, output, "      <mc:Fallback>\n");
    extract_astring_cat(alloc, output, "        <w:pict>\n");
    extract_astring_cat(alloc, output, "          <v:shapetype w14:anchorId=\"53A210D1\" id=\"_x0000_t202\" coordsize=\"21600,21600\" o:spt=\"202\" path=\"m,l,21600r21600,l21600,xe\">\n");
    extract_astring_cat(alloc, output, "            <v:stroke joinstyle=\"miter\"/>\n");
    extract_astring_cat(alloc, output, "            <v:path gradientshapeok=\"t\" o:connecttype=\"rect\"/>\n");
    extract_astring_cat(alloc, output, "          </v:shapetype>\n");
    extract_astring_catf(alloc, output,"          <v:shape id=\"Text Box %i\" o:spid=\"_x0000_s1026\" type=\"#_x0000_t202\" style=\"position:absolute;margin-left:71.25pt;margin-top:48.75pt;width:254.25pt;height:180pt;rotation:-2241476fd;z-index:251659264;visibility:visible;mso-wrap-style:square;mso-wrap-distance-left:9pt;mso-wrap-distance-top:0;mso-wrap-distance-right:9pt;mso-wrap-distance-bottom:0;mso-position-horizontal:absolute;mso-position-horizontal-relative:text;mso-position-vertical:absolute;mso-position-vertical-relative:text;v-text-anchor:top\" o:gfxdata=\"UEsDBBQABgAIAAAAIQC2gziS/gAAAOEBAAATAAAAW0NvbnRlbnRfVHlwZXNdLnhtbJSRQU7DMBBF&#10;90jcwfIWJU67QAgl6YK0S0CoHGBkTxKLZGx5TGhvj5O2G0SRWNoz/78nu9wcxkFMGNg6quQqL6RA&#10;0s5Y6ir5vt9lD1JwBDIwOMJKHpHlpr69KfdHjyxSmriSfYz+USnWPY7AufNIadK6MEJMx9ApD/oD&#10;OlTrorhX2lFEilmcO2RdNtjC5xDF9pCuTyYBB5bi6bQ4syoJ3g9WQ0ymaiLzg5KdCXlKLjvcW893&#10;SUOqXwnz5DrgnHtJTxOsQfEKIT7DmDSUCaxw7Rqn8787ZsmRM9e2VmPeBN4uqYvTtW7jvijg9N/y&#10;JsXecLq0q+WD6m8AAAD//wMAUEsDBBQABgAIAAAAIQA4/SH/1gAAAJQBAAALAAAAX3JlbHMvLnJl&#10;bHOkkMFqwzAMhu+DvYPRfXGawxijTi+j0GvpHsDYimMaW0Yy2fr2M4PBMnrbUb/Q94l/f/hMi1qR&#10;JVI2sOt6UJgd+ZiDgffL8ekFlFSbvV0oo4EbChzGx4f9GRdb25HMsYhqlCwG5lrLq9biZkxWOiqY&#10;22YiTra2kYMu1l1tQD30/bPm3wwYN0x18gb45AdQl1tp5j/sFB2T0FQ7R0nTNEV3j6o9feQzro1i&#10;OWA14Fm+Q8a1a8+Bvu/d/dMb2JY5uiPbhG/ktn4cqGU/er3pcvwCAAD//wMAUEsDBBQABgAIAAAA&#10;IQDQg5pQVgIAALEEAAAOAAAAZHJzL2Uyb0RvYy54bWysVE1v2zAMvQ/YfxB0X+2k+WiDOEXWosOA&#10;oi3QDj0rstwYk0VNUmJ3v35PipMl3U7DLgJFPj+Rj6TnV12j2VY5X5Mp+OAs50wZSWVtXgv+7fn2&#10;0wVnPghTCk1GFfxNeX61+Phh3tqZGtKadKkcA4nxs9YWfB2CnWWZl2vVCH9GVhkEK3KNCLi616x0&#10;ogV7o7Nhnk+yllxpHUnlPbw3uyBfJP6qUjI8VJVXgemCI7eQTpfOVTyzxVzMXp2w61r2aYh/yKIR&#10;tcGjB6obEQTbuPoPqqaWjjxV4UxSk1FV1VKlGlDNIH9XzdNaWJVqgTjeHmTy/49W3m8fHatL9I4z&#10;Ixq06Fl1gX2mjg2iOq31M4CeLGChgzsie7+HMxbdVa5hjiDu4HI8ml5MpkkLVMcAh+xvB6kjt4Tz&#10;fDi8uJyOOZOIwZ7keWpGtmOLrNb58EVRw6JRcIdeJlqxvfMBGQC6h0S4J12Xt7XW6RLnR11rx7YC&#10;ndch5YwvTlDasLbgk/NxnohPYpH68P1KC/k9Vn3KgJs2cEaNdlpEK3SrrhdoReUbdEvSQAZv5W0N&#10;3jvhw6NwGDQ4sTzhAUelCclQb3G2Jvfzb/6IR/8R5azF4Bbc/9gIpzjTXw0m43IwGsVJT5fReDrE&#10;xR1HVscRs2muCQqh+8gumREf9N6sHDUv2LFlfBUhYSTeLnjYm9dht07YUamWywTCbFsR7syTlZF6&#10;383n7kU42/czYBTuaT/iYvaurTts/NLQchOoqlPPo8A7VXvdsRepLf0Ox8U7vifU7z/N4hcAAAD/&#10;/wMAUEsDBBQABgAIAAAAIQBh17L63wAAAAoBAAAPAAAAZHJzL2Rvd25yZXYueG1sTI9BT4NAEIXv&#10;Jv6HzZh4s0ubgpayNIboSW3Syg9Y2BGI7CyyS0v99Y4nPU3ezMub72W72fbihKPvHClYLiIQSLUz&#10;HTUKyvfnuwcQPmgyuneECi7oYZdfX2U6Ne5MBzwdQyM4hHyqFbQhDKmUvm7Rar9wAxLfPtxodWA5&#10;NtKM+szhtperKEqk1R3xh1YPWLRYfx4nq8APVfz9VQxPb+WUNC+vZbGPDhelbm/mxy2IgHP4M8Mv&#10;PqNDzkyVm8h40bNer2K2Ktjc82RDEi+5XKVgHfNG5pn8XyH/AQAA//8DAFBLAQItABQABgAIAAAA&#10;IQC2gziS/gAAAOEBAAATAAAAAAAAAAAAAAAAAAAAAABbQ29udGVudF9UeXBlc10ueG1sUEsBAi0A&#10;FAAGAAgAAAAhADj9If/WAAAAlAEAAAsAAAAAAAAAAAAAAAAALwEAAF9yZWxzLy5yZWxzUEsBAi0A&#10;FAAGAAgAAAAhANCDmlBWAgAAsQQAAA4AAAAAAAAAAAAAAAAALgIAAGRycy9lMm9Eb2MueG1sUEsB&#10;Ai0AFAAGAAgAAAAhAGHXsvrfAAAACgEAAA8AAAAAAAAAAAAAAAAAsAQAAGRycy9kb3ducmV2Lnht&#10;bFBLBQYAAAAABAAEAPMAAAC8BQAAAAA=&#10;\" fillcolor=\"white [3201]\" strokeweight=\".5pt\">\n", text_box_id);
    extract_astring_cat(alloc, output, "            <v:textbox>\n");
    extract_astring_cat(alloc, output, "              <w:txbxContent>");

    for (paragraph = content_paragraph_iterator_init(&pit, &block->content); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
        if (document_to_docx_content_paragraph(alloc, state, paragraph, output)) goto end;

    extract_astring_cat(alloc, output, "\n");
    extract_astring_cat(alloc, output, "\n");
    extract_astring_cat(alloc, output, "              </w:txbxContent>\n");
    extract_astring_cat(alloc, output, "            </v:textbox>\n");
    extract_astring_cat(alloc, output, "          </v:shape>\n");
    extract_astring_cat(alloc, output, "        </w:pict>\n");
    extract_astring_cat(alloc, output, "      </mc:Fallback>\n");
#endif
    extract_astring_cat(alloc, output, "    </mc:AlternateContent>\n");
    extract_astring_cat(alloc, output, "  </w:r>\n");
    extract_astring_cat(alloc, output, "</w:p>");

    e = 0;
end:

    return e;
}


/* Appends table to content.

We do not fix the size of the table or its columns and rows, but instead leave layout up
to the application. */
static int
docx_append_table(extract_alloc_t   *alloc,
                  table_t           *table,
                  extract_astring_t *output)
{
    int e = -1;
    int y;

    if (extract_astring_cat(alloc, output,
                            "\n"
                            "    <w:tbl>\n"
                            "        <w:tblLayout w:type=\"autofit\"/>\n")) goto end;

    for (y=0; y<table->cells_num_y; ++y)
    {
        int x;
        if (extract_astring_cat(alloc, output,
                                "        <w:tr>\n"
                                "            <w:trPr/>\n")) goto end;

        for (x=0; x<table->cells_num_x; ++x)
        {
            cell_t* cell = table->cells[y*table->cells_num_x + x];
            if (!cell->left) continue;

            if (extract_astring_cat(alloc, output, "            <w:tc>\n")) goto end;

            /* Write cell properties. */
            {
                if (extract_astring_cat(alloc, output,
                        "                <w:tcPr>\n"
                        "                    <w:tcBorders>\n"
                        "                        <w:top w:val=\"double\" w:sz=\"2\" w:space=\"0\" w:color=\"808080\"/>\n"
                        "                        <w:start w:val=\"double\" w:sz=\"2\" w:space=\"0\" w:color=\"808080\"/>\n"
                        "                        <w:bottom w:val=\"double\" w:sz=\"2\" w:space=\"0\" w:color=\"808080\"/>\n"
                        "                        <w:end w:val=\"double\" w:sz=\"2\" w:space=\"0\" w:color=\"808080\"/>\n"
                        "                    </w:tcBorders>\n"
                        )) goto end;
                if (cell->extend_right > 1)
                {
                    if (extract_astring_catf(alloc, output, "                    <w:gridSpan w:val=\"%i\"/>\n", cell->extend_right)) goto end;
                }
                if (cell->above)
                {
                    if (cell->extend_down > 1)
                    {
                        if (extract_astring_catf(alloc, output, "                    <w:vMerge w:val=\"restart\"/>\n", cell->extend_down)) goto end;
                    }
                }
                else
                {
                    if (extract_astring_catf(alloc, output, "                    <w:vMerge w:val=\"continue\"/>\n")) goto end;
                }
                if (extract_astring_cat(alloc, output, "                </w:tcPr>\n")) goto end;
            }

            /* Write contents of this cell. */
            {
                content_paragraph_iterator  pit;
                paragraph_t                *paragraph;
                size_t                      chars_num_old = output->chars_num;
                content_state_t             content_state = {0};

                content_state.font.name = NULL;
                content_state.ctm_prev = NULL;
                for (paragraph = content_paragraph_iterator_init(&pit, &cell->content); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
                    if (document_to_docx_content_paragraph(alloc, &content_state, paragraph, output)) goto end;

                if (content_state.font.name)
                    if (docx_run_finish(alloc, &content_state, output)) goto end;

                /* Need to write out at least an empty paragraph in each cell,
                otherwise Word/Libreoffice fail to show table at all; the
                OOXML spec says "If a table cell does not include at least one
                block-level element, then this document shall be considered
                corrupt." */
                if (output->chars_num == chars_num_old)
                    if (extract_astring_catf(alloc, output, "<w:p/>\n")) goto end;
            }
            if (extract_astring_cat(alloc, output, "            </w:tc>\n")) goto end;
        }
        if (extract_astring_cat(alloc, output, "        </w:tr>\n")) goto end;
    }
    if (extract_astring_cat(alloc, output, "    </w:tbl>\n")) goto end;

    e = 0;
end:

    return e;
}

/* Appends a block of content with same rotation. */
static int
docx_append_rotated_paragraphs(extract_alloc_t    *alloc,
                               content_state_t    *state,
                               block_t            *block,
                               int                *text_box_id,
                               double              angle,
                               extract_astring_t  *output)
{
    /* Find extent of paragraphs with this same rotation. extent
    will contain max width and max height of paragraphs, in units
    before application of ctm, i.e. before rotation. */
    int               e           = -1;
    rect_t            bounds;

    bounds = extract_block_pre_rotation_bounds(block, angle);

    outf("angle=%f pre-transform box is: (%f %f) to (%f %f)",
         angle, bounds.min.x, bounds.min.y, bounds.max.x, bounds.max.y);

    /* All the paragraphs have same rotation. We output them into
    a single rotated text box. */

    /* We need unique id for text box. */
    *text_box_id += 1;

    {
        /* Angles are in units of 1/60,000 degree. */
        int rot = (int) (angle * 180 / pi * 60000);

        /* <wp:anchor distT=\.. etc are in EMU - 1/360,000 of a cm.
        relativeHeight is z-ordering. (wp:positionV:wp:posOffset,
        wp:positionV:wp:posOffset) is position of origin of box in
        EMU. */
        double point_to_emu = 12700;    /* https://en.wikipedia.org/wiki/Office_Open_XML_file_formats#DrawingML */
        int x = (int) (bounds.min.x * point_to_emu);
        int y = (int) (bounds.min.y * point_to_emu);
        int w = (int) ((bounds.max.x - bounds.min.x) * point_to_emu);
        int h = (int) ((bounds.max.y - bounds.min.y) * point_to_emu);

        if (0) outf("rotate: %f rad, %f deg. rot=%i", angle, angle*180/pi, rot);

        if (docx_output_rotated_paragraphs(alloc, block, rot, x, y, w, h, *text_box_id, output, state)) goto end;
    }

    e = 0;
end:

    return e;
}

int
extract_document_to_docx_content(extract_alloc_t   *alloc,
                                 document_t        *document,
                                 int                spacing,
                                 int                rotation,
                                 int                images,
                                 extract_astring_t *output)
{
    int e = -1;
    int text_box_id = 0;
    int p;

    /* Write paragraphs into <content>. */
    for (p=0; p<document->pages_num; ++p)
    {
        extract_page_t *page = document->pages[p];
        int c;

        for (c=0; c<page->subpages_num; ++c)
        {
            subpage_t                  *subpage = page->subpages[c];
            content_iterator            cit;
            content_t                  *content;
            content_table_iterator      tit;
            table_t                    *table;

            content_state_t content_state;
            content_state.font.name = NULL;
            content_state.font.size = 0;
            content_state.font.bold = 0;
            content_state.font.italic = 0;
            content_state.ctm_prev = NULL;

            /* Output paragraphs and tables in order of y coordinate. */
            content = content_iterator_init(&cit, &subpage->content);
            table = content_table_iterator_init(&tit, &subpage->tables);
            while (1)
            {
                double y_paragraph;
                double y_table;
                block_t *block = (content && content->type == content_block) ? (block_t *)content : NULL;
                paragraph_t *paragraph = (content && content->type == content_paragraph) ? (paragraph_t *)content : (block ? content_first_paragraph(&block->content) : NULL);
                line_t *first_line = paragraph ? content_first_line(&paragraph->content) : NULL;
                span_t *first_span = first_line ? content_head_as_span(&first_line->content) : NULL;
                if (!paragraph && !table)   break;
                y_paragraph = (paragraph) ? first_span->chars[0].y : DBL_MAX;
                y_table = (table) ? table->pos.y : DBL_MAX;

                if (paragraph && y_paragraph < y_table)
                {
                    const matrix4_t *ctm   = &first_span->ctm;
                    double           angle = extract_baseline_angle(ctm);

                    if (spacing
                        && content_state.ctm_prev
                        && first_line
                        && first_span
                        && extract_matrix4_cmp(content_state.ctm_prev,
                                               &first_span->ctm))
                    {
                        /* Extra vertical space between paragraphs that were at
                        different angles in the original document. */
                        if (docx_paragraph_empty(alloc, output)) goto end;
                    }

                    /* Extra vertical space between paragraphs. */
                    if (spacing)
                        if (docx_paragraph_empty(alloc, output)) goto end;

                    if (rotation && angle != 0)
                    {
                        assert(block);
                        if (docx_append_rotated_paragraphs(alloc, &content_state, block, &text_box_id, angle, output)) goto end;
                    }
                    else if (block)
                    {
                        content_paragraph_iterator pit;
                        int                        first = 1;

                        for (paragraph = content_paragraph_iterator_init(&pit, &block->content); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
                        {
                            if (spacing && !first) {
                                /* Extra vertical space between paragraphs. */
                                if (docx_paragraph_empty(alloc, output)) goto end;
                            }
                            first = 0;

                            if (document_to_docx_content_paragraph(alloc, &content_state, paragraph, output)) goto end;
                        }
                    }
                    else
                    {
                        if (document_to_docx_content_paragraph(alloc, &content_state, paragraph, output)) goto end;
                    }
                    content = content_iterator_next(&cit);
                }
                else if (table)
                {
                    if (docx_append_table(alloc, table, output)) goto end;
                    table = content_table_iterator_next(&tit);
                }
            }

            if (images) {
                content_image_iterator  iit;
                image_t                *image;

                for (image = content_image_iterator_init(&iit, &subpage->content); image != NULL; image = content_image_iterator_next(&iit))
                    docx_append_image(alloc, output, image);
            }
        }
    }

    e = 0;
end:

    return e;
}


/* Sets *o_begin to end of first occurrence of <begin> in <text>, and *o_end to
beginning of first occurtence of <end> in <text>. */
static int
find_mid(const char  *text,
         const char  *begin,
         const char  *end,
         const char **o_begin,
         const char **o_end)
{
    *o_begin = strstr(text, begin);
    if (!*o_begin) goto fail;
    *o_begin += strlen(begin);
    *o_end = strstr(*o_begin, end);
    if (!*o_end) goto fail;

    return 0;

fail:
    errno = ESRCH;
    return -1;
}


int
extract_docx_content_item(extract_alloc_t    *alloc,
                          extract_astring_t  *contentss,
                          int                 contentss_num,
                          images_t           *images,
                          const char         *name,
                          const char         *text,
                          char              **text2)
{
    int               e    = -1;
    extract_astring_t temp = { 0 };

    *text2 = NULL;

    if (0)
    {}
    else if (!strcmp(name, "[Content_Types].xml"))
    {
        /* Add information about all image types that we are going to use. */
        const char *begin;
        const char *end;
        const char *insert;
        int it;

        extract_astring_free(alloc, &temp);
        outf("text: %s", text);
        if (find_mid(text, "<Types ", "</Types>", &begin, &end)) goto end;

        insert = begin;
        insert = strchr(insert, '>');
        assert(insert);
        insert += 1;

        if (extract_astring_catl(alloc, &temp, text, insert - text)) goto end;
        outf("images->imagetypes_num=%i", images->imagetypes_num);
        for (it=0; it<images->imagetypes_num; ++it) {
            const char *imagetype = images->imagetypes[it];
            if (extract_astring_cat(alloc, &temp, "<Default Extension=\"")) goto end;
            if (extract_astring_cat(alloc, &temp, imagetype)) goto end;
            if (extract_astring_cat(alloc, &temp, "\" ContentType=\"image/")) goto end;
            if (extract_astring_cat(alloc, &temp, imagetype)) goto end;
            if (extract_astring_cat(alloc, &temp, "\"/>")) goto end;
        }
        if (extract_astring_cat(alloc, &temp, insert)) goto end;
        *text2 = temp.chars;
        extract_astring_init(&temp);
    }
    else if (!strcmp(name, "word/_rels/document.xml.rels"))
    {
        /* Add relationships between image ids and image names within docx
        archive. */
        const char *begin;
        const char *end;
        int         j;

        extract_astring_free(alloc, &temp);
        if (find_mid(text, "<Relationships", "</Relationships>", &begin, &end)) goto end;
        if (extract_astring_catl(alloc, &temp, text, end - text)) goto end;
        outf("images.images_num=%i", images->images_num);
        for (j=0; j<images->images_num; ++j) {
            image_t* image = images->images[j];
            if (extract_astring_cat(alloc, &temp, "<Relationship Id=\"")) goto end;
            if (extract_astring_cat(alloc, &temp, image->id)) goto end;
            if (extract_astring_cat(alloc, &temp, "\" Type=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships/image\" Target=\"media/")) goto end;
            if (extract_astring_cat(alloc, &temp, image->name)) goto end;
            if (extract_astring_cat(alloc, &temp, "\"/>")) goto end;
        }
        if (extract_astring_cat(alloc, &temp, end)) goto end;
        *text2 = temp.chars;
        extract_astring_init(&temp);
    }
    else if (!strcmp(name, "word/document.xml"))
    {
        /* Insert paragraphs content. */
        if (extract_content_insert(alloc,
                                   text,
                                   NULL /*single*/,
                                   "<w:body>",
                                   "</w:body>",
                                   contentss,
                                   contentss_num,
                                   text2)) goto end;
    }
    else
    {
        *text2 = NULL;
    }

    e = 0;
end:

    if (e)
    {
        /* We might have set <text2> to new content. */
        extract_free(alloc, text2);
        /* We might have used <temp> as a temporary buffer. */
        extract_astring_free(alloc, &temp);
    }
    extract_astring_init(&temp);

    return e;
}



int
extract_docx_write_template(extract_alloc_t   *alloc,
                            extract_astring_t *contentss,
                            int                contentss_num,
                            images_t          *images,
                            const char        *path_template,
                            const char        *path_out,
                            int                preserve_dir)
{
    int   e = -1;
    int   i;
    char *path_tempdir = NULL;
    char *path = NULL;
    char *text = NULL;
    char *text2 = NULL;

    assert(path_out);
    assert(path_template);

    if (extract_check_path_shell_safe(path_out)) {
        outf("path_out is unsafe: %s", path_out);
        goto end;
    }

    outf("images->images_num=%i", images->images_num);
    if (extract_asprintf(alloc, &path_tempdir, "%s.dir", path_out) < 0) goto end;
    if (extract_systemf(alloc, "rm -r '%s' 2>/dev/null", path_tempdir) < 0) goto end;

    if (extract_mkdir(path_tempdir, 0777)) {
        outf("Failed to create directory: %s", path_tempdir);
        goto end;
    }

    outf("Unzipping template document '%s' to tempdir: %s",
            path_template, path_tempdir);
    if (extract_systemf(alloc, "unzip -q -d '%s' '%s'", path_tempdir, path_template))
    {
        outf("Failed to unzip %s into %s",
                path_template, path_tempdir);
        goto end;
    }

    /* Might be nice to iterate through all items in path_tempdir, but for now
    we look at just the items that we know extract_docx_content_item() will
    modify. */

    {
        const char *names[] = {
                "word/document.xml",
                "[Content_Types].xml",
                "word/_rels/document.xml.rels",
                };
        int names_num = sizeof(names) / sizeof(names[0]);
        for (i=0; i<names_num; ++i) {
            const char* name = names[i];
            extract_free(alloc, &path);
            extract_free(alloc, &text);
            extract_free(alloc, &text2);
            if (extract_asprintf(alloc, &path, "%s/%s", path_tempdir, name) < 0) goto end;
            if (extract_read_all_path(alloc, path, &text)) goto end;

            if (extract_docx_content_item(alloc,
                                          contentss,
                                          contentss_num,
                                          images,
                                          name,
                                          text,
                                          &text2)) goto end;

            {
                const char *text3 = (text2) ? text2 : text;
                if (extract_write_all(text3, strlen(text3), path)) goto end;
            }
        }
    }

    /* Copy images into <path_tempdir>/media/. */
    extract_free(alloc, &path);
    if (extract_asprintf(alloc, &path, "%s/word/media", path_tempdir) < 0) goto end;
    if (extract_mkdir(path, 0777)) goto end;

    for (i=0; i<images->images_num; ++i) {
        image_t* image = images->images[i];
        extract_free(alloc, &path);
        if (extract_asprintf(alloc, &path, "%s/word/media/%s", path_tempdir, image->name) < 0) goto end;
        if (extract_write_all(image->data, image->data_size, path)) goto end;
    }

    outf("Zipping tempdir to create %s", path_out);
    {
        const char *path_out_leaf = strrchr(path_out, '/');
        if (!path_out_leaf) path_out_leaf = path_out;
        if (extract_systemf(alloc, "cd '%s' && zip -q -r -D '../%s' .", path_tempdir, path_out_leaf))
        {
            outf("Zip command failed to convert '%s' directory into output file: %s",
                 path_tempdir, path_out);
            goto end;
        }
    }

    if (!preserve_dir) {
        if (extract_remove_directory(alloc, path_tempdir)) goto end;
    }

    e = 0;
end:

    outf("e=%i", e);
    extract_free(alloc, &path_tempdir);
    extract_free(alloc, &path);
    extract_free(alloc, &text);
    extract_free(alloc, &text2);

    if (e) {
        outf("Failed to create %s", path_out);
    }

    return e;
}







mupdf-1.21.1-source/thirdparty/extract/src/docx.h

#ifndef ARTIFEX_EXTRACT_DOCX_H
#define ARTIFEX_EXTRACT_DOCX_H

/* Only for internal use by extract code.  */

/* Things for creating docx files. */

/* Make *o_content point to a string containing all paragraphs, images and
tables (tables as of 2021-07-22) in *document in docx XML format.

This string can be passed to extract_docx_content_item() or
extract_docx_write_template() to be inserted into a docx archive's
word/document.xml. */
int extract_document_to_docx_content(extract_alloc_t   *alloc,
                                     document_t        *document,
                                     int                spacing,
                                     int                rotation,
                                     int                images,
                                     extract_astring_t *content);


/* Creates a new docx file using a provided template document.

Uses the 'zip' and 'unzip' commands internally.

contentss
contentss_num
    Content to be inserted into word/document.xml.
document
    .
images
    Information about images.
path_template
    Name of docx file to use as a template.
path_out
    Name of docx file to create. Must not contain single-quote, double quote,
    space or ".." sequence - these will force EINVAL error because they could
    make internal shell commands unsafe.
preserve_dir
    If true, we don't delete the temporary directory <path_out>.dir containing
    unzipped docx content.
*/
int extract_docx_write_template(extract_alloc_t   *alloc,
                                extract_astring_t *contentss,
                                int                contentss_num,
                                images_t          *images,
                                const char        *path_template,
                                const char        *path_out,
                                int                preserve_dir);


/* Determine content of <name> in docx archive.

content
content_length
    Text to insert if <name> is word/document.xml.
images
    Information about images. If <name> is word/document.xml we insert
    relationship information mapping from image ids to image names;
    <text> should already contain reference ids for images. If <name> is
    [Content_Types].xml we insert information about image types.
name
    Path within the docx zip archive.
text
    Content of <name> in template docx file.
text2
    Out-param. Set to NULL if <text> should be used unchanged. Otherwise set to
    point to desired text, allocated with malloc() which caller should free.
*/
int extract_docx_content_item(extract_alloc_t    *alloc,
                              extract_astring_t  *contentss,
                              int                 contentss_num,
                              images_t           *images,
                              const char         *name,
                              const char         *text,
                              char              **text2);

#endif







mupdf-1.21.1-source/thirdparty/extract/src/docx_template.c

/* THIS IS AUTO-GENERATED CODE, DO NOT EDIT. */

#include "docx_template.h"

const docx_template_item_t docx_template_items[] =
{
    {
        "[Content_Types].xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<Types xmlns=\"http://schemas.openxmlformats.org/package/2006/content-types\">"
                "<Default Extension=\"rels\" ContentType=\"application/vnd.openxmlformats-package.relationships+xml\"/>"
                "<Default Extension=\"xml\" ContentType=\"application/xml\"/>"
                "<Override PartName=\"/word/document.xml\" ContentType=\"application/vnd.openxmlformats-officedocument.wordprocessingml.document.main+xml\"/>"
                "<Override PartName=\"/word/styles.xml\" ContentType=\"application/vnd.openxmlformats-officedocument.wordprocessingml.styles+xml\"/>"
                "<Override PartName=\"/word/settings.xml\" ContentType=\"application/vnd.openxmlformats-officedocument.wordprocessingml.settings+xml\"/>"
                "<Override PartName=\"/word/webSettings.xml\" ContentType=\"application/vnd.openxmlformats-officedocument.wordprocessingml.webSettings+xml\"/>"
                "<Override PartName=\"/word/fontTable.xml\" ContentType=\"application/vnd.openxmlformats-officedocument.wordprocessingml.fontTable+xml\"/>"
                "<Override PartName=\"/word/theme/theme1.xml\" ContentType=\"application/vnd.openxmlformats-officedocument.theme+xml\"/>"
                "<Override PartName=\"/docProps/core.xml\" ContentType=\"application/vnd.openxmlformats-package.core-properties+xml\"/>"
                "<Override PartName=\"/docProps/app.xml\" ContentType=\"application/vnd.openxmlformats-officedocument.extended-properties+xml\"/></Types>"
    },

    {
        "_rels/.rels",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<Relationships xmlns=\"http://schemas.openxmlformats.org/package/2006/relationships\">"
                "<Relationship Id=\"rId3\" Type=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships/extended-properties\" Target=\"docProps/app.xml\"/>"
                "<Relationship Id=\"rId2\" Type=\"http://schemas.openxmlformats.org/package/2006/relationships/metadata/core-properties\" Target=\"docProps/core.xml\"/>"
                "<Relationship Id=\"rId1\" Type=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships/officeDocument\" Target=\"word/document.xml\"/></Relationships>"
    },

    {
        "docProps/app.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<Properties xmlns=\"http://schemas.openxmlformats.org/officeDocument/2006/extended-properties\" xmlns:vt=\"http://schemas.openxmlformats.org/officeDocument/2006/docPropsVTypes\">"
                "<Template>Normal.dotm</Template>"
                "<TotalTime>3</TotalTime>"
                "<Pages>1</Pages>"
                "<Words>2</Words>"
                "<Characters>18</Characters>"
                "<Application>Microsoft Office Word</Application>"
                "<DocSecurity>0</DocSecurity>"
                "<Lines>1</Lines>"
                "<Paragraphs>1</Paragraphs>"
                "<ScaleCrop>false</ScaleCrop>"
                "<Company></Company>"
                "<LinksUpToDate>false</LinksUpToDate>"
                "<CharactersWithSpaces>19</CharactersWithSpaces>"
                "<SharedDoc>false</SharedDoc>"
                "<HyperlinksChanged>false</HyperlinksChanged>"
                "<AppVersion>16.0000</AppVersion></Properties>"
    },

    {
        "docProps/core.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<cp:coreProperties xmlns:cp=\"http://schemas.openxmlformats.org/package/2006/metadata/core-properties\" xmlns:dc=\"http://purl.org/dc/elements/1.1/\" xmlns:dcterms=\"http://purl.org/dc/terms/\" xmlns:dcmitype=\"http://purl.org/dc/dcmitype/\" xmlns:xsi=\"http://www.w3.org/2001/XMLSchema-instance\">"
                "<dc:title></dc:title>"
                "<dc:subject></dc:subject>"
                "<dc:creator></dc:creator>"
                "<cp:keywords></cp:keywords>"
                "<dc:description></dc:description>"
                "<cp:lastModifiedBy></cp:lastModifiedBy>"
                "<cp:revision>1</cp:revision>"
                "<dcterms:created xsi:type=\"dcterms:W3CDTF\">2020-09-25T17:04:00Z</dcterms:created>"
                "<dcterms:modified xsi:type=\"dcterms:W3CDTF\">2020-09-25T17:07:00Z</dcterms:modified></cp:coreProperties>"
    },

    {
        "word/document.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<w:document xmlns:wpc=\"http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas\" xmlns:cx=\"http://schemas.microsoft.com/office/drawing/2014/chartex\" xmlns:cx1=\"http://schemas.microsoft.com/office/drawing/2015/9/8/chartex\" xmlns:cx2=\"http://schemas.microsoft.com/office/drawing/2015/10/21/chartex\" xmlns:cx3=\"http://schemas.microsoft.com/office/drawing/2016/5/9/chartex\" xmlns:cx4=\"http://schemas.microsoft.com/office/drawing/2016/5/10/chartex\" xmlns:cx5=\"http://schemas.microsoft.com/office/drawing/2016/5/11/chartex\" xmlns:cx6=\"http://schemas.microsoft.com/office/drawing/2016/5/12/chartex\" xmlns:cx7=\"http://schemas.microsoft.com/office/drawing/2016/5/13/chartex\" xmlns:cx8=\"http://schemas.microsoft.com/office/drawing/2016/5/14/chartex\" xmlns:mc=\"http://schemas.openxmlformats.org/markup-compatibility/2006\" xmlns:aink=\"http://schemas.microsoft.com/office/drawing/2016/ink\" xmlns:am3d=\"http://schemas.microsoft.com/office/drawing/2017/model3d\" xmlns:o=\"urn:schemas-microsoft-com:office:office\" xmlns:r=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships\" xmlns:m=\"http://schemas.openxmlformats.org/officeDocument/2006/math\" xmlns:v=\"urn:schemas-microsoft-com:vml\" xmlns:wp14=\"http://schemas.microsoft.com/office/word/2010/wordprocessingDrawing\" xmlns:wp=\"http://schemas.openxmlformats.org/drawingml/2006/wordprocessingDrawing\" xmlns:w10=\"urn:schemas-microsoft-com:office:word\" xmlns:w=\"http://schemas.openxmlformats.org/wordprocessingml/2006/main\" xmlns:w14=\"http://schemas.microsoft.com/office/word/2010/wordml\" xmlns:w15=\"http://schemas.microsoft.com/office/word/2012/wordml\" xmlns:w16cex=\"http://schemas.microsoft.com/office/word/2018/wordml/cex\" xmlns:w16cid=\"http://schemas.microsoft.com/office/word/2016/wordml/cid\" xmlns:w16=\"http://schemas.microsoft.com/office/word/2018/wordml\" xmlns:w16se=\"http://schemas.microsoft.com/office/word/2015/wordml/symex\" xmlns:wpg=\"http://schemas.microsoft.com/office/word/2010/wordprocessingGroup\" xmlns:wpi=\"http://schemas.microsoft.com/office/word/2010/wordprocessingInk\" xmlns:wne=\"http://schemas.microsoft.com/office/word/2006/wordml\" xmlns:wps=\"http://schemas.microsoft.com/office/word/2010/wordprocessingShape\" mc:Ignorable=\"w14 w15 w16se w16cid w16 w16cex wp14\">"
                "<w:body>"
                "<w:p w14:paraId=\"7C58A6F1\" w14:textId=\"3E2CAE3F\" w:rsidR=\"00610D78\" w:rsidRDefault=\"007F4427\">"
                "<w:r>"
                "<w:t>Hello world</w:t></w:r></w:p>"
                "<w:p w14:paraId=\"53256C58\" w14:textId=\"13022069\" w:rsidR=\"007F4427\" w:rsidRDefault=\"007F4427\">"
                "<w:r>"
                "<w:rPr>"
                "<w:noProof/></w:rPr>"
                "<mc:AlternateContent>"
                "<mc:Choice Requires=\"wps\">"
                "<w:drawing>"
                "<wp:anchor distT=\"0\" distB=\"0\" distL=\"114300\" distR=\"114300\" simplePos=\"0\" relativeHeight=\"251659264\" behindDoc=\"0\" locked=\"0\" layoutInCell=\"1\" allowOverlap=\"1\" wp14:anchorId=\"53A210D1\" wp14:editId=\"2B7E8016\">"
                "<wp:simplePos x=\"0\" y=\"0\"/>"
                "<wp:positionH relativeFrom=\"column\">"
                "<wp:posOffset>904875</wp:posOffset></wp:positionH>"
                "<wp:positionV relativeFrom=\"paragraph\">"
                "<wp:posOffset>619125</wp:posOffset></wp:positionV>"
                "<wp:extent cx=\"3228975\" cy=\"2286000\"/>"
                "<wp:effectExtent l=\"381000\" t=\"723900\" r=\"371475\" b=\"723900\"/>"
                "<wp:wrapNone/>"
                "<wp:docPr id=\"1\" name=\"Text Box 1\"/>"
                "<wp:cNvGraphicFramePr/>"
                "<a:graphic xmlns:a=\"http://schemas.openxmlformats.org/drawingml/2006/main\">"
                "<a:graphicData uri=\"http://schemas.microsoft.com/office/word/2010/wordprocessingShape\">"
                "<wps:wsp>"
                "<wps:cNvSpPr txBox=\"1\"/>"
                "<wps:spPr>"
                "<a:xfrm rot=\"19547867\">"
                "<a:off x=\"0\" y=\"0\"/>"
                "<a:ext cx=\"3228975\" cy=\"2286000\"/></a:xfrm>"
                "<a:prstGeom prst=\"rect\">"
                "<a:avLst/></a:prstGeom>"
                "<a:solidFill>"
                "<a:schemeClr val=\"lt1\"/></a:solidFill>"
                "<a:ln w=\"6350\">"
                "<a:solidFill>"
                "<a:prstClr val=\"black\"/></a:solidFill></a:ln></wps:spPr>"
                "<wps:txbx>"
                "<w:txbxContent>"
                "<w:p w14:paraId=\"31597E69\" w14:textId=\"2903B1F1\" w:rsidR=\"007F4427\" w:rsidRDefault=\"007F4427\">"
                "<w:r>"
                "<w:t>Hello. Qwerty. World</w:t></w:r></w:p>"
                "<w:p w14:paraId=\"0BD8A985\" w14:textId=\"1BFB8248\" w:rsidR=\"007F4427\" w:rsidRDefault=\"007F4427\">"
                "<w:proofErr w:type=\"spellStart\"/>"
                "<w:r>"
                "<w:t>mupdf</w:t></w:r>"
                "<w:proofErr w:type=\"spellEnd\"/></w:p></w:txbxContent></wps:txbx>"
                "<wps:bodyPr rot=\"0\" spcFirstLastPara=\"0\" vertOverflow=\"overflow\" horzOverflow=\"overflow\" vert=\"horz\" wrap=\"square\" lIns=\"91440\" tIns=\"45720\" rIns=\"91440\" bIns=\"45720\" numCol=\"1\" spcCol=\"0\" rtlCol=\"0\" fromWordArt=\"0\" anchor=\"t\" anchorCtr=\"0\" forceAA=\"0\" compatLnSpc=\"1\">"
                "<a:prstTxWarp prst=\"textNoShape\">"
                "<a:avLst/></a:prstTxWarp>"
                "<a:noAutofit/></wps:bodyPr></wps:wsp></a:graphicData></a:graphic></wp:anchor></w:drawing></mc:Choice>"
                "<mc:Fallback>"
                "<w:pict>"
                "<v:shapetype w14:anchorId=\"53A210D1\" id=\"_x0000_t202\" coordsize=\"21600,21600\" o:spt=\"202\" path=\"m,l,21600r21600,l21600,xe\">"
                "<v:stroke joinstyle=\"miter\"/>"
                "<v:path gradientshapeok=\"t\" o:connecttype=\"rect\"/></v:shapetype>"
                "<v:shape id=\"Text Box 1\" o:spid=\"_x0000_s1026\" type=\"#_x0000_t202\" style=\"position:absolute;margin-left:71.25pt;margin-top:48.75pt;width:254.25pt;height:180pt;rotation:-2241476fd;z-index:251659264;visibility:visible;mso-wrap-style:square;mso-wrap-distance-left:9pt;mso-wrap-distance-top:0;mso-wrap-distance-right:9pt;mso-wrap-distance-bottom:0;mso-position-horizontal:absolute;mso-position-horizontal-relative:text;mso-position-vertical:absolute;mso-position-vertical-relative:text;v-text-anchor:top\" o:gfxdata=\"UEsDBBQABgAIAAAAIQC2gziS/gAAAOEBAAATAAAAW0NvbnRlbnRfVHlwZXNdLnhtbJSRQU7DMBBF&#xA;90jcwfIWJU67QAgl6YK0S0CoHGBkTxKLZGx5TGhvj5O2G0SRWNoz/78nu9wcxkFMGNg6quQqL6RA&#xA;0s5Y6ir5vt9lD1JwBDIwOMJKHpHlpr69KfdHjyxSmriSfYz+USnWPY7AufNIadK6MEJMx9ApD/oD&#xA;OlTrorhX2lFEilmcO2RdNtjC5xDF9pCuTyYBB5bi6bQ4syoJ3g9WQ0ymaiLzg5KdCXlKLjvcW893&#xA;SUOqXwnz5DrgnHtJTxOsQfEKIT7DmDSUCaxw7Rqn8787ZsmRM9e2VmPeBN4uqYvTtW7jvijg9N/y&#xA;JsXecLq0q+WD6m8AAAD//wMAUEsDBBQABgAIAAAAIQA4/SH/1gAAAJQBAAALAAAAX3JlbHMvLnJl&#xA;bHOkkMFqwzAMhu+DvYPRfXGawxijTi+j0GvpHsDYimMaW0Yy2fr2M4PBMnrbUb/Q94l/f/hMi1qR&#xA;JVI2sOt6UJgd+ZiDgffL8ekFlFSbvV0oo4EbChzGx4f9GRdb25HMsYhqlCwG5lrLq9biZkxWOiqY&#xA;22YiTra2kYMu1l1tQD30/bPm3wwYN0x18gb45AdQl1tp5j/sFB2T0FQ7R0nTNEV3j6o9feQzro1i&#xA;OWA14Fm+Q8a1a8+Bvu/d/dMb2JY5uiPbhG/ktn4cqGU/er3pcvwCAAD//wMAUEsDBBQABgAIAAAA&#xA;IQDQg5pQVgIAALEEAAAOAAAAZHJzL2Uyb0RvYy54bWysVE1v2zAMvQ/YfxB0X+2k+WiDOEXWosOA&#xA;oi3QDj0rstwYk0VNUmJ3v35PipMl3U7DLgJFPj+Rj6TnV12j2VY5X5Mp+OAs50wZSWVtXgv+7fn2&#xA;0wVnPghTCk1GFfxNeX61+Phh3tqZGtKadKkcA4nxs9YWfB2CnWWZl2vVCH9GVhkEK3KNCLi616x0&#xA;ogV7o7Nhnk+yllxpHUnlPbw3uyBfJP6qUjI8VJVXgemCI7eQTpfOVTyzxVzMXp2w61r2aYh/yKIR&#xA;tcGjB6obEQTbuPoPqqaWjjxV4UxSk1FV1VKlGlDNIH9XzdNaWJVqgTjeHmTy/49W3m8fHatL9I4z&#xA;Ixq06Fl1gX2mjg2iOq31M4CeLGChgzsie7+HMxbdVa5hjiDu4HI8ml5MpkkLVMcAh+xvB6kjt4Tz&#xA;fDi8uJyOOZOIwZ7keWpGtmOLrNb58EVRw6JRcIdeJlqxvfMBGQC6h0S4J12Xt7XW6RLnR11rx7YC&#xA;ndch5YwvTlDasLbgk/NxnohPYpH68P1KC/k9Vn3KgJs2cEaNdlpEK3SrrhdoReUbdEvSQAZv5W0N&#xA;3jvhw6NwGDQ4sTzhAUelCclQb3G2Jvfzb/6IR/8R5azF4Bbc/9gIpzjTXw0m43IwGsVJT5fReDrE&#xA;xR1HVscRs2muCQqh+8gumREf9N6sHDUv2LFlfBUhYSTeLnjYm9dht07YUamWywTCbFsR7syTlZF6&#xA;383n7kU42/czYBTuaT/iYvaurTts/NLQchOoqlPPo8A7VXvdsRepLf0Ox8U7vifU7z/N4hcAAAD/&#xA;/wMAUEsDBBQABgAIAAAAIQBh17L63wAAAAoBAAAPAAAAZHJzL2Rvd25yZXYueG1sTI9BT4NAEIXv&#xA;Jv6HzZh4s0ubgpayNIboSW3Syg9Y2BGI7CyyS0v99Y4nPU3ezMub72W72fbihKPvHClYLiIQSLUz&#xA;HTUKyvfnuwcQPmgyuneECi7oYZdfX2U6Ne5MBzwdQyM4hHyqFbQhDKmUvm7Rar9wAxLfPtxodWA5&#xA;NtKM+szhtperKEqk1R3xh1YPWLRYfx4nq8APVfz9VQxPb+WUNC+vZbGPDhelbm/mxy2IgHP4M8Mv&#xA;PqNDzkyVm8h40bNer2K2Ktjc82RDEi+5XKVgHfNG5pn8XyH/AQAA//8DAFBLAQItABQABgAIAAAA&#xA;IQC2gziS/gAAAOEBAAATAAAAAAAAAAAAAAAAAAAAAABbQ29udGVudF9UeXBlc10ueG1sUEsBAi0A&#xA;FAAGAAgAAAAhADj9If/WAAAAlAEAAAsAAAAAAAAAAAAAAAAALwEAAF9yZWxzLy5yZWxzUEsBAi0A&#xA;FAAGAAgAAAAhANCDmlBWAgAAsQQAAA4AAAAAAAAAAAAAAAAALgIAAGRycy9lMm9Eb2MueG1sUEsB&#xA;Ai0AFAAGAAgAAAAhAGHXsvrfAAAACgEAAA8AAAAAAAAAAAAAAAAAsAQAAGRycy9kb3ducmV2Lnht&#xA;bFBLBQYAAAAABAAEAPMAAAC8BQAAAAA=&#xA;\" fillcolor=\"white [3201]\" strokeweight=\".5pt\">"
                "<v:textbox>"
                "<w:txbxContent>"
                "<w:p w14:paraId=\"31597E69\" w14:textId=\"2903B1F1\" w:rsidR=\"007F4427\" w:rsidRDefault=\"007F4427\">"
                "<w:r>"
                "<w:t>Hello. Qwerty. World</w:t></w:r></w:p>"
                "<w:p w14:paraId=\"0BD8A985\" w14:textId=\"1BFB8248\" w:rsidR=\"007F4427\" w:rsidRDefault=\"007F4427\">"
                "<w:proofErr w:type=\"spellStart\"/>"
                "<w:r>"
                "<w:t>mupdf</w:t></w:r>"
                "<w:proofErr w:type=\"spellEnd\"/></w:p></w:txbxContent></v:textbox></v:shape></w:pict></mc:Fallback></mc:AlternateContent></w:r>"
                "<w:r>"
                "<w:t>qwerty</w:t></w:r></w:p>"
                "<w:sectPr w:rsidR=\"007F4427\">"
                "<w:pgSz w:w=\"11906\" w:h=\"16838\"/>"
                "<w:pgMar w:top=\"1440\" w:right=\"1440\" w:bottom=\"1440\" w:left=\"1440\" w:header=\"708\" w:footer=\"708\" w:gutter=\"0\"/>"
                "<w:cols w:space=\"708\"/>"
                "<w:docGrid w:linePitch=\"360\"/></w:sectPr></w:body></w:document>"
    },

    {
        "word/fontTable.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<w:fonts xmlns:mc=\"http://schemas.openxmlformats.org/markup-compatibility/2006\" xmlns:r=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships\" xmlns:w=\"http://schemas.openxmlformats.org/wordprocessingml/2006/main\" xmlns:w14=\"http://schemas.microsoft.com/office/word/2010/wordml\" xmlns:w15=\"http://schemas.microsoft.com/office/word/2012/wordml\" xmlns:w16cex=\"http://schemas.microsoft.com/office/word/2018/wordml/cex\" xmlns:w16cid=\"http://schemas.microsoft.com/office/word/2016/wordml/cid\" xmlns:w16=\"http://schemas.microsoft.com/office/word/2018/wordml\" xmlns:w16se=\"http://schemas.microsoft.com/office/word/2015/wordml/symex\" mc:Ignorable=\"w14 w15 w16se w16cid w16 w16cex\">"
                "<w:font w:name=\"Calibri\">"
                "<w:panose1 w:val=\"020F0502020204030204\"/>"
                "<w:charset w:val=\"00\"/>"
                "<w:family w:val=\"swiss\"/>"
                "<w:pitch w:val=\"variable\"/>"
                "<w:sig w:usb0=\"E4002EFF\" w:usb1=\"C000247B\" w:usb2=\"00000009\" w:usb3=\"00000000\" w:csb0=\"000001FF\" w:csb1=\"00000000\"/></w:font>"
                "<w:font w:name=\"Times New Roman\">"
                "<w:panose1 w:val=\"02020603050405020304\"/>"
                "<w:charset w:val=\"00\"/>"
                "<w:family w:val=\"roman\"/>"
                "<w:pitch w:val=\"variable\"/>"
                "<w:sig w:usb0=\"E0002EFF\" w:usb1=\"C000785B\" w:usb2=\"00000009\" w:usb3=\"00000000\" w:csb0=\"000001FF\" w:csb1=\"00000000\"/></w:font>"
                "<w:font w:name=\"Calibri Light\">"
                "<w:panose1 w:val=\"020F0302020204030204\"/>"
                "<w:charset w:val=\"00\"/>"
                "<w:family w:val=\"swiss\"/>"
                "<w:pitch w:val=\"variable\"/>"
                "<w:sig w:usb0=\"E4002EFF\" w:usb1=\"C000247B\" w:usb2=\"00000009\" w:usb3=\"00000000\" w:csb0=\"000001FF\" w:csb1=\"00000000\"/></w:font></w:fonts>"
    },

    {
        "word/settings.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<w:settings xmlns:mc=\"http://schemas.openxmlformats.org/markup-compatibility/2006\" xmlns:o=\"urn:schemas-microsoft-com:office:office\" xmlns:r=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships\" xmlns:m=\"http://schemas.openxmlformats.org/officeDocument/2006/math\" xmlns:v=\"urn:schemas-microsoft-com:vml\" xmlns:w10=\"urn:schemas-microsoft-com:office:word\" xmlns:w=\"http://schemas.openxmlformats.org/wordprocessingml/2006/main\" xmlns:w14=\"http://schemas.microsoft.com/office/word/2010/wordml\" xmlns:w15=\"http://schemas.microsoft.com/office/word/2012/wordml\" xmlns:w16cex=\"http://schemas.microsoft.com/office/word/2018/wordml/cex\" xmlns:w16cid=\"http://schemas.microsoft.com/office/word/2016/wordml/cid\" xmlns:w16=\"http://schemas.microsoft.com/office/word/2018/wordml\" xmlns:w16se=\"http://schemas.microsoft.com/office/word/2015/wordml/symex\" xmlns:sl=\"http://schemas.openxmlformats.org/schemaLibrary/2006/main\" mc:Ignorable=\"w14 w15 w16se w16cid w16 w16cex\">"
                "<w:zoom w:percent=\"100\"/>"
                "<w:proofState w:spelling=\"clean\" w:grammar=\"clean\"/>"
                "<w:defaultTabStop w:val=\"720\"/>"
                "<w:characterSpacingControl w:val=\"doNotCompress\"/>"
                "<w:compat>"
                "<w:compatSetting w:name=\"compatibilityMode\" w:uri=\"http://schemas.microsoft.com/office/word\" w:val=\"15\"/>"
                "<w:compatSetting w:name=\"overrideTableStyleFontSizeAndJustification\" w:uri=\"http://schemas.microsoft.com/office/word\" w:val=\"1\"/>"
                "<w:compatSetting w:name=\"enableOpenTypeFeatures\" w:uri=\"http://schemas.microsoft.com/office/word\" w:val=\"1\"/>"
                "<w:compatSetting w:name=\"doNotFlipMirrorIndents\" w:uri=\"http://schemas.microsoft.com/office/word\" w:val=\"1\"/>"
                "<w:compatSetting w:name=\"differentiateMultirowTableHeaders\" w:uri=\"http://schemas.microsoft.com/office/word\" w:val=\"1\"/>"
                "<w:compatSetting w:name=\"useWord2013TrackBottomHyphenation\" w:uri=\"http://schemas.microsoft.com/office/word\" w:val=\"0\"/></w:compat>"
                "<w:rsids>"
                "<w:rsidRoot w:val=\"007F4427\"/>"
                "<w:rsid w:val=\"00255448\"/>"
                "<w:rsid w:val=\"007F4427\"/></w:rsids>"
                "<m:mathPr>"
                "<m:mathFont m:val=\"Cambria Math\"/>"
                "<m:brkBin m:val=\"before\"/>"
                "<m:brkBinSub m:val=\"--\"/>"
                "<m:smallFrac m:val=\"0\"/>"
                "<m:dispDef/>"
                "<m:lMargin m:val=\"0\"/>"
                "<m:rMargin m:val=\"0\"/>"
                "<m:defJc m:val=\"centerGroup\"/>"
                "<m:wrapIndent m:val=\"1440\"/>"
                "<m:intLim m:val=\"subSup\"/>"
                "<m:naryLim m:val=\"undOvr\"/></m:mathPr>"
                "<w:themeFontLang w:val=\"en-GB\"/>"
                "<w:clrSchemeMapping w:bg1=\"light1\" w:t1=\"dark1\" w:bg2=\"light2\" w:t2=\"dark2\" w:accent1=\"accent1\" w:accent2=\"accent2\" w:accent3=\"accent3\" w:accent4=\"accent4\" w:accent5=\"accent5\" w:accent6=\"accent6\" w:hyperlink=\"hyperlink\" w:followedHyperlink=\"followedHyperlink\"/>"
                "<w:shapeDefaults>"
                "<o:shapedefaults v:ext=\"edit\" spidmax=\"1026\"/>"
                "<o:shapelayout v:ext=\"edit\">"
                "<o:idmap v:ext=\"edit\" data=\"1\"/></o:shapelayout></w:shapeDefaults>"
                "<w:decimalSymbol w:val=\".\"/>"
                "<w:listSeparator w:val=\",\"/>"
                "<w14:docId w14:val=\"32E52EF8\"/>"
                "<w15:chartTrackingRefBased/>"
                "<w15:docId w15:val=\"{A10F59F7-497D-44D4-A338-47719734E7A0}\"/></w:settings>"
    },

    {
        "word/styles.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<w:styles xmlns:mc=\"http://schemas.openxmlformats.org/markup-compatibility/2006\" xmlns:r=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships\" xmlns:w=\"http://schemas.openxmlformats.org/wordprocessingml/2006/main\" xmlns:w14=\"http://schemas.microsoft.com/office/word/2010/wordml\" xmlns:w15=\"http://schemas.microsoft.com/office/word/2012/wordml\" xmlns:w16cex=\"http://schemas.microsoft.com/office/word/2018/wordml/cex\" xmlns:w16cid=\"http://schemas.microsoft.com/office/word/2016/wordml/cid\" xmlns:w16=\"http://schemas.microsoft.com/office/word/2018/wordml\" xmlns:w16se=\"http://schemas.microsoft.com/office/word/2015/wordml/symex\" mc:Ignorable=\"w14 w15 w16se w16cid w16 w16cex\">"
                "<w:docDefaults>"
                "<w:rPrDefault>"
                "<w:rPr>"
                "<w:rFonts w:asciiTheme=\"minorHAnsi\" w:eastAsiaTheme=\"minorHAnsi\" w:hAnsiTheme=\"minorHAnsi\" w:cstheme=\"minorBidi\"/>"
                "<w:sz w:val=\"22\"/>"
                "<w:szCs w:val=\"22\"/>"
                "<w:lang w:val=\"en-GB\" w:eastAsia=\"en-US\" w:bidi=\"ar-SA\"/></w:rPr></w:rPrDefault>"
                "<w:pPrDefault>"
                "<w:pPr>"
                "<w:spacing w:after=\"160\" w:line=\"259\" w:lineRule=\"auto\"/></w:pPr></w:pPrDefault></w:docDefaults>"
                "<w:latentStyles w:defLockedState=\"0\" w:defUIPriority=\"99\" w:defSemiHidden=\"0\" w:defUnhideWhenUsed=\"0\" w:defQFormat=\"0\" w:count=\"376\">"
                "<w:lsdException w:name=\"Normal\" w:uiPriority=\"0\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"heading 1\" w:uiPriority=\"9\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"heading 2\" w:semiHidden=\"1\" w:uiPriority=\"9\" w:unhideWhenUsed=\"1\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"heading 3\" w:semiHidden=\"1\" w:uiPriority=\"9\" w:unhideWhenUsed=\"1\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"heading 4\" w:semiHidden=\"1\" w:uiPriority=\"9\" w:unhideWhenUsed=\"1\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"heading 5\" w:semiHidden=\"1\" w:uiPriority=\"9\" w:unhideWhenUsed=\"1\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"heading 6\" w:semiHidden=\"1\" w:uiPriority=\"9\" w:unhideWhenUsed=\"1\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"heading 7\" w:semiHidden=\"1\" w:uiPriority=\"9\" w:unhideWhenUsed=\"1\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"heading 8\" w:semiHidden=\"1\" w:uiPriority=\"9\" w:unhideWhenUsed=\"1\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"heading 9\" w:semiHidden=\"1\" w:uiPriority=\"9\" w:unhideWhenUsed=\"1\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"index 1\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"index 2\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"index 3\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"index 4\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"index 5\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"index 6\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"index 7\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"index 8\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"index 9\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"toc 1\" w:semiHidden=\"1\" w:uiPriority=\"39\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"toc 2\" w:semiHidden=\"1\" w:uiPriority=\"39\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"toc 3\" w:semiHidden=\"1\" w:uiPriority=\"39\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"toc 4\" w:semiHidden=\"1\" w:uiPriority=\"39\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"toc 5\" w:semiHidden=\"1\" w:uiPriority=\"39\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"toc 6\" w:semiHidden=\"1\" w:uiPriority=\"39\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"toc 7\" w:semiHidden=\"1\" w:uiPriority=\"39\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"toc 8\" w:semiHidden=\"1\" w:uiPriority=\"39\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"toc 9\" w:semiHidden=\"1\" w:uiPriority=\"39\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Normal Indent\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"footnote text\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"annotation text\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"header\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"footer\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"index heading\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"caption\" w:semiHidden=\"1\" w:uiPriority=\"35\" w:unhideWhenUsed=\"1\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"table of figures\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"envelope address\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"envelope return\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"footnote reference\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"annotation reference\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"line number\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"page number\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"endnote reference\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"endnote text\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"table of authorities\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"macro\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"toa heading\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Bullet\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Number\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List 2\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List 3\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List 4\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List 5\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Bullet 2\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Bullet 3\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Bullet 4\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Bullet 5\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Number 2\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Number 3\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Number 4\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Number 5\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Title\" w:uiPriority=\"10\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"Closing\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Signature\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Default Paragraph Font\" w:semiHidden=\"1\" w:uiPriority=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Body Text\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Body Text Indent\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Continue\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Continue 2\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Continue 3\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Continue 4\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"List Continue 5\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Message Header\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Subtitle\" w:uiPriority=\"11\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"Salutation\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Date\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Body Text First Indent\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Body Text First Indent 2\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Note Heading\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Body Text 2\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Body Text 3\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Body Text Indent 2\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Body Text Indent 3\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Block Text\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Hyperlink\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"FollowedHyperlink\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Strong\" w:uiPriority=\"22\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"Emphasis\" w:uiPriority=\"20\" w:qFormat=\"1\"/>"
                "<w:lsdException w:name=\"Document Map\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Plain Text\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"E-mail Signature\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"HTML Top of Form\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"HTML Bottom of Form\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Normal (Web)\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"HTML Acronym\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"HTML Address\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"HTML Cite\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"HTML Code\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"HTML Definition\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"HTML Keyboard\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
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                "<w:lsdException w:name=\"List Table 4 Accent 5\" w:uiPriority=\"49\"/>"
                "<w:lsdException w:name=\"List Table 5 Dark Accent 5\" w:uiPriority=\"50\"/>"
                "<w:lsdException w:name=\"List Table 6 Colorful Accent 5\" w:uiPriority=\"51\"/>"
                "<w:lsdException w:name=\"List Table 7 Colorful Accent 5\" w:uiPriority=\"52\"/>"
                "<w:lsdException w:name=\"List Table 1 Light Accent 6\" w:uiPriority=\"46\"/>"
                "<w:lsdException w:name=\"List Table 2 Accent 6\" w:uiPriority=\"47\"/>"
                "<w:lsdException w:name=\"List Table 3 Accent 6\" w:uiPriority=\"48\"/>"
                "<w:lsdException w:name=\"List Table 4 Accent 6\" w:uiPriority=\"49\"/>"
                "<w:lsdException w:name=\"List Table 5 Dark Accent 6\" w:uiPriority=\"50\"/>"
                "<w:lsdException w:name=\"List Table 6 Colorful Accent 6\" w:uiPriority=\"51\"/>"
                "<w:lsdException w:name=\"List Table 7 Colorful Accent 6\" w:uiPriority=\"52\"/>"
                "<w:lsdException w:name=\"Mention\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Smart Hyperlink\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Hashtag\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Unresolved Mention\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/>"
                "<w:lsdException w:name=\"Smart Link\" w:semiHidden=\"1\" w:unhideWhenUsed=\"1\"/></w:latentStyles>"
                "<w:style w:type=\"paragraph\" w:default=\"1\" w:styleId=\"Normal\">"
                "<w:name w:val=\"Normal\"/>"
                "<w:qFormat/></w:style>"
                "<w:style w:type=\"character\" w:default=\"1\" w:styleId=\"DefaultParagraphFont\">"
                "<w:name w:val=\"Default Paragraph Font\"/>"
                "<w:uiPriority w:val=\"1\"/>"
                "<w:semiHidden/>"
                "<w:unhideWhenUsed/></w:style>"
                "<w:style w:type=\"table\" w:default=\"1\" w:styleId=\"TableNormal\">"
                "<w:name w:val=\"Normal Table\"/>"
                "<w:uiPriority w:val=\"99\"/>"
                "<w:semiHidden/>"
                "<w:unhideWhenUsed/>"
                "<w:tblPr>"
                "<w:tblInd w:w=\"0\" w:type=\"dxa\"/>"
                "<w:tblCellMar>"
                "<w:top w:w=\"0\" w:type=\"dxa\"/>"
                "<w:left w:w=\"108\" w:type=\"dxa\"/>"
                "<w:bottom w:w=\"0\" w:type=\"dxa\"/>"
                "<w:right w:w=\"108\" w:type=\"dxa\"/></w:tblCellMar></w:tblPr></w:style>"
                "<w:style w:type=\"numbering\" w:default=\"1\" w:styleId=\"NoList\">"
                "<w:name w:val=\"No List\"/>"
                "<w:uiPriority w:val=\"99\"/>"
                "<w:semiHidden/>"
                "<w:unhideWhenUsed/></w:style></w:styles>"
    },

    {
        "word/webSettings.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<w:webSettings xmlns:mc=\"http://schemas.openxmlformats.org/markup-compatibility/2006\" xmlns:r=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships\" xmlns:w=\"http://schemas.openxmlformats.org/wordprocessingml/2006/main\" xmlns:w14=\"http://schemas.microsoft.com/office/word/2010/wordml\" xmlns:w15=\"http://schemas.microsoft.com/office/word/2012/wordml\" xmlns:w16cex=\"http://schemas.microsoft.com/office/word/2018/wordml/cex\" xmlns:w16cid=\"http://schemas.microsoft.com/office/word/2016/wordml/cid\" xmlns:w16=\"http://schemas.microsoft.com/office/word/2018/wordml\" xmlns:w16se=\"http://schemas.microsoft.com/office/word/2015/wordml/symex\" mc:Ignorable=\"w14 w15 w16se w16cid w16 w16cex\">"
                "<w:optimizeForBrowser/>"
                "<w:allowPNG/></w:webSettings>"
    },

    {
        "word/_rels/document.xml.rels",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<Relationships xmlns=\"http://schemas.openxmlformats.org/package/2006/relationships\">"
                "<Relationship Id=\"rId3\" Type=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships/webSettings\" Target=\"webSettings.xml\"/>"
                "<Relationship Id=\"rId2\" Type=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships/settings\" Target=\"settings.xml\"/>"
                "<Relationship Id=\"rId1\" Type=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships/styles\" Target=\"styles.xml\"/>"
                "<Relationship Id=\"rId5\" Type=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships/theme\" Target=\"theme/theme1.xml\"/>"
                "<Relationship Id=\"rId4\" Type=\"http://schemas.openxmlformats.org/officeDocument/2006/relationships/fontTable\" Target=\"fontTable.xml\"/></Relationships>"
    },

    {
        "word/theme/theme1.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\" standalone=\"yes\"?>\r\n"
                ""
                "<a:theme xmlns:a=\"http://schemas.openxmlformats.org/drawingml/2006/main\" name=\"Office Theme\">"
                "<a:themeElements>"
                "<a:clrScheme name=\"Office\">"
                "<a:dk1>"
                "<a:sysClr val=\"windowText\" lastClr=\"000000\"/></a:dk1>"
                "<a:lt1>"
                "<a:sysClr val=\"window\" lastClr=\"FFFFFF\"/></a:lt1>"
                "<a:dk2>"
                "<a:srgbClr val=\"44546A\"/></a:dk2>"
                "<a:lt2>"
                "<a:srgbClr val=\"E7E6E6\"/></a:lt2>"
                "<a:accent1>"
                "<a:srgbClr val=\"4472C4\"/></a:accent1>"
                "<a:accent2>"
                "<a:srgbClr val=\"ED7D31\"/></a:accent2>"
                "<a:accent3>"
                "<a:srgbClr val=\"A5A5A5\"/></a:accent3>"
                "<a:accent4>"
                "<a:srgbClr val=\"FFC000\"/></a:accent4>"
                "<a:accent5>"
                "<a:srgbClr val=\"5B9BD5\"/></a:accent5>"
                "<a:accent6>"
                "<a:srgbClr val=\"70AD47\"/></a:accent6>"
                "<a:hlink>"
                "<a:srgbClr val=\"0563C1\"/></a:hlink>"
                "<a:folHlink>"
                "<a:srgbClr val=\"954F72\"/></a:folHlink></a:clrScheme>"
                "<a:fontScheme name=\"Office\">"
                "<a:majorFont>"
                "<a:latin typeface=\"Calibri Light\" panose=\"020F0302020204030204\"/>"
                "<a:ea typeface=\"\"/>"
                "<a:cs typeface=\"\"/>"
                "<a:font script=\"Jpan\" typeface=\"\xe6\xb8\xb8\xe3\x82\xb4\xe3\x82\xb7\xe3\x83\x83\xe3\x82\xaf Light\"/>"
                "<a:font script=\"Hang\" typeface=\"\xeb\xa7\x91\xec\x9d\x80 \xea\xb3\xa0\xeb\x94\x95\"/>"
                "<a:font script=\"Hans\" typeface=\"\xe7\xad\x89\xe7\xba\xbf Light\"/>"
                "<a:font script=\"Hant\" typeface=\"\xe6\x96\xb0\xe7\xb4\xb0\xe6\x98\x8e\xe9\xab\x94\"/>"
                "<a:font script=\"Arab\" typeface=\"Times New Roman\"/>"
                "<a:font script=\"Hebr\" typeface=\"Times New Roman\"/>"
                "<a:font script=\"Thai\" typeface=\"Angsana New\"/>"
                "<a:font script=\"Ethi\" typeface=\"Nyala\"/>"
                "<a:font script=\"Beng\" typeface=\"Vrinda\"/>"
                "<a:font script=\"Gujr\" typeface=\"Shruti\"/>"
                "<a:font script=\"Khmr\" typeface=\"MoolBoran\"/>"
                "<a:font script=\"Knda\" typeface=\"Tunga\"/>"
                "<a:font script=\"Guru\" typeface=\"Raavi\"/>"
                "<a:font script=\"Cans\" typeface=\"Euphemia\"/>"
                "<a:font script=\"Cher\" typeface=\"Plantagenet Cherokee\"/>"
                "<a:font script=\"Yiii\" typeface=\"Microsoft Yi Baiti\"/>"
                "<a:font script=\"Tibt\" typeface=\"Microsoft Himalaya\"/>"
                "<a:font script=\"Thaa\" typeface=\"MV Boli\"/>"
                "<a:font script=\"Deva\" typeface=\"Mangal\"/>"
                "<a:font script=\"Telu\" typeface=\"Gautami\"/>"
                "<a:font script=\"Taml\" typeface=\"Latha\"/>"
                "<a:font script=\"Syrc\" typeface=\"Estrangelo Edessa\"/>"
                "<a:font script=\"Orya\" typeface=\"Kalinga\"/>"
                "<a:font script=\"Mlym\" typeface=\"Kartika\"/>"
                "<a:font script=\"Laoo\" typeface=\"DokChampa\"/>"
                "<a:font script=\"Sinh\" typeface=\"Iskoola Pota\"/>"
                "<a:font script=\"Mong\" typeface=\"Mongolian Baiti\"/>"
                "<a:font script=\"Viet\" typeface=\"Times New Roman\"/>"
                "<a:font script=\"Uigh\" typeface=\"Microsoft Uighur\"/>"
                "<a:font script=\"Geor\" typeface=\"Sylfaen\"/>"
                "<a:font script=\"Armn\" typeface=\"Arial\"/>"
                "<a:font script=\"Bugi\" typeface=\"Leelawadee UI\"/>"
                "<a:font script=\"Bopo\" typeface=\"Microsoft JhengHei\"/>"
                "<a:font script=\"Java\" typeface=\"Javanese Text\"/>"
                "<a:font script=\"Lisu\" typeface=\"Segoe UI\"/>"
                "<a:font script=\"Mymr\" typeface=\"Myanmar Text\"/>"
                "<a:font script=\"Nkoo\" typeface=\"Ebrima\"/>"
                "<a:font script=\"Olck\" typeface=\"Nirmala UI\"/>"
                "<a:font script=\"Osma\" typeface=\"Ebrima\"/>"
                "<a:font script=\"Phag\" typeface=\"Phagspa\"/>"
                "<a:font script=\"Syrn\" typeface=\"Estrangelo Edessa\"/>"
                "<a:font script=\"Syrj\" typeface=\"Estrangelo Edessa\"/>"
                "<a:font script=\"Syre\" typeface=\"Estrangelo Edessa\"/>"
                "<a:font script=\"Sora\" typeface=\"Nirmala UI\"/>"
                "<a:font script=\"Tale\" typeface=\"Microsoft Tai Le\"/>"
                "<a:font script=\"Talu\" typeface=\"Microsoft New Tai Lue\"/>"
                "<a:font script=\"Tfng\" typeface=\"Ebrima\"/></a:majorFont>"
                "<a:minorFont>"
                "<a:latin typeface=\"Calibri\" panose=\"020F0502020204030204\"/>"
                "<a:ea typeface=\"\"/>"
                "<a:cs typeface=\"\"/>"
                "<a:font script=\"Jpan\" typeface=\"\xe6\xb8\xb8\xe6\x98\x8e\xe6\x9c\x9d\"/>"
                "<a:font script=\"Hang\" typeface=\"\xeb\xa7\x91\xec\x9d\x80 \xea\xb3\xa0\xeb\x94\x95\"/>"
                "<a:font script=\"Hans\" typeface=\"\xe7\xad\x89\xe7\xba\xbf\"/>"
                "<a:font script=\"Hant\" typeface=\"\xe6\x96\xb0\xe7\xb4\xb0\xe6\x98\x8e\xe9\xab\x94\"/>"
                "<a:font script=\"Arab\" typeface=\"Arial\"/>"
                "<a:font script=\"Hebr\" typeface=\"Arial\"/>"
                "<a:font script=\"Thai\" typeface=\"Cordia New\"/>"
                "<a:font script=\"Ethi\" typeface=\"Nyala\"/>"
                "<a:font script=\"Beng\" typeface=\"Vrinda\"/>"
                "<a:font script=\"Gujr\" typeface=\"Shruti\"/>"
                "<a:font script=\"Khmr\" typeface=\"DaunPenh\"/>"
                "<a:font script=\"Knda\" typeface=\"Tunga\"/>"
                "<a:font script=\"Guru\" typeface=\"Raavi\"/>"
                "<a:font script=\"Cans\" typeface=\"Euphemia\"/>"
                "<a:font script=\"Cher\" typeface=\"Plantagenet Cherokee\"/>"
                "<a:font script=\"Yiii\" typeface=\"Microsoft Yi Baiti\"/>"
                "<a:font script=\"Tibt\" typeface=\"Microsoft Himalaya\"/>"
                "<a:font script=\"Thaa\" typeface=\"MV Boli\"/>"
                "<a:font script=\"Deva\" typeface=\"Mangal\"/>"
                "<a:font script=\"Telu\" typeface=\"Gautami\"/>"
                "<a:font script=\"Taml\" typeface=\"Latha\"/>"
                "<a:font script=\"Syrc\" typeface=\"Estrangelo Edessa\"/>"
                "<a:font script=\"Orya\" typeface=\"Kalinga\"/>"
                "<a:font script=\"Mlym\" typeface=\"Kartika\"/>"
                "<a:font script=\"Laoo\" typeface=\"DokChampa\"/>"
                "<a:font script=\"Sinh\" typeface=\"Iskoola Pota\"/>"
                "<a:font script=\"Mong\" typeface=\"Mongolian Baiti\"/>"
                "<a:font script=\"Viet\" typeface=\"Arial\"/>"
                "<a:font script=\"Uigh\" typeface=\"Microsoft Uighur\"/>"
                "<a:font script=\"Geor\" typeface=\"Sylfaen\"/>"
                "<a:font script=\"Armn\" typeface=\"Arial\"/>"
                "<a:font script=\"Bugi\" typeface=\"Leelawadee UI\"/>"
                "<a:font script=\"Bopo\" typeface=\"Microsoft JhengHei\"/>"
                "<a:font script=\"Java\" typeface=\"Javanese Text\"/>"
                "<a:font script=\"Lisu\" typeface=\"Segoe UI\"/>"
                "<a:font script=\"Mymr\" typeface=\"Myanmar Text\"/>"
                "<a:font script=\"Nkoo\" typeface=\"Ebrima\"/>"
                "<a:font script=\"Olck\" typeface=\"Nirmala UI\"/>"
                "<a:font script=\"Osma\" typeface=\"Ebrima\"/>"
                "<a:font script=\"Phag\" typeface=\"Phagspa\"/>"
                "<a:font script=\"Syrn\" typeface=\"Estrangelo Edessa\"/>"
                "<a:font script=\"Syrj\" typeface=\"Estrangelo Edessa\"/>"
                "<a:font script=\"Syre\" typeface=\"Estrangelo Edessa\"/>"
                "<a:font script=\"Sora\" typeface=\"Nirmala UI\"/>"
                "<a:font script=\"Tale\" typeface=\"Microsoft Tai Le\"/>"
                "<a:font script=\"Talu\" typeface=\"Microsoft New Tai Lue\"/>"
                "<a:font script=\"Tfng\" typeface=\"Ebrima\"/></a:minorFont></a:fontScheme>"
                "<a:fmtScheme name=\"Office\">"
                "<a:fillStyleLst>"
                "<a:solidFill>"
                "<a:schemeClr val=\"phClr\"/></a:solidFill>"
                "<a:gradFill rotWithShape=\"1\">"
                "<a:gsLst>"
                "<a:gs pos=\"0\">"
                "<a:schemeClr val=\"phClr\">"
                "<a:lumMod val=\"110000\"/>"
                "<a:satMod val=\"105000\"/>"
                "<a:tint val=\"67000\"/></a:schemeClr></a:gs>"
                "<a:gs pos=\"50000\">"
                "<a:schemeClr val=\"phClr\">"
                "<a:lumMod val=\"105000\"/>"
                "<a:satMod val=\"103000\"/>"
                "<a:tint val=\"73000\"/></a:schemeClr></a:gs>"
                "<a:gs pos=\"100000\">"
                "<a:schemeClr val=\"phClr\">"
                "<a:lumMod val=\"105000\"/>"
                "<a:satMod val=\"109000\"/>"
                "<a:tint val=\"81000\"/></a:schemeClr></a:gs></a:gsLst>"
                "<a:lin ang=\"5400000\" scaled=\"0\"/></a:gradFill>"
                "<a:gradFill rotWithShape=\"1\">"
                "<a:gsLst>"
                "<a:gs pos=\"0\">"
                "<a:schemeClr val=\"phClr\">"
                "<a:satMod val=\"103000\"/>"
                "<a:lumMod val=\"102000\"/>"
                "<a:tint val=\"94000\"/></a:schemeClr></a:gs>"
                "<a:gs pos=\"50000\">"
                "<a:schemeClr val=\"phClr\">"
                "<a:satMod val=\"110000\"/>"
                "<a:lumMod val=\"100000\"/>"
                "<a:shade val=\"100000\"/></a:schemeClr></a:gs>"
                "<a:gs pos=\"100000\">"
                "<a:schemeClr val=\"phClr\">"
                "<a:lumMod val=\"99000\"/>"
                "<a:satMod val=\"120000\"/>"
                "<a:shade val=\"78000\"/></a:schemeClr></a:gs></a:gsLst>"
                "<a:lin ang=\"5400000\" scaled=\"0\"/></a:gradFill></a:fillStyleLst>"
                "<a:lnStyleLst>"
                "<a:ln w=\"6350\" cap=\"flat\" cmpd=\"sng\" algn=\"ctr\">"
                "<a:solidFill>"
                "<a:schemeClr val=\"phClr\"/></a:solidFill>"
                "<a:prstDash val=\"solid\"/>"
                "<a:miter lim=\"800000\"/></a:ln>"
                "<a:ln w=\"12700\" cap=\"flat\" cmpd=\"sng\" algn=\"ctr\">"
                "<a:solidFill>"
                "<a:schemeClr val=\"phClr\"/></a:solidFill>"
                "<a:prstDash val=\"solid\"/>"
                "<a:miter lim=\"800000\"/></a:ln>"
                "<a:ln w=\"19050\" cap=\"flat\" cmpd=\"sng\" algn=\"ctr\">"
                "<a:solidFill>"
                "<a:schemeClr val=\"phClr\"/></a:solidFill>"
                "<a:prstDash val=\"solid\"/>"
                "<a:miter lim=\"800000\"/></a:ln></a:lnStyleLst>"
                "<a:effectStyleLst>"
                "<a:effectStyle>"
                "<a:effectLst/></a:effectStyle>"
                "<a:effectStyle>"
                "<a:effectLst/></a:effectStyle>"
                "<a:effectStyle>"
                "<a:effectLst>"
                "<a:outerShdw blurRad=\"57150\" dist=\"19050\" dir=\"5400000\" algn=\"ctr\" rotWithShape=\"0\">"
                "<a:srgbClr val=\"000000\">"
                "<a:alpha val=\"63000\"/></a:srgbClr></a:outerShdw></a:effectLst></a:effectStyle></a:effectStyleLst>"
                "<a:bgFillStyleLst>"
                "<a:solidFill>"
                "<a:schemeClr val=\"phClr\"/></a:solidFill>"
                "<a:solidFill>"
                "<a:schemeClr val=\"phClr\">"
                "<a:tint val=\"95000\"/>"
                "<a:satMod val=\"170000\"/></a:schemeClr></a:solidFill>"
                "<a:gradFill rotWithShape=\"1\">"
                "<a:gsLst>"
                "<a:gs pos=\"0\">"
                "<a:schemeClr val=\"phClr\">"
                "<a:tint val=\"93000\"/>"
                "<a:satMod val=\"150000\"/>"
                "<a:shade val=\"98000\"/>"
                "<a:lumMod val=\"102000\"/></a:schemeClr></a:gs>"
                "<a:gs pos=\"50000\">"
                "<a:schemeClr val=\"phClr\">"
                "<a:tint val=\"98000\"/>"
                "<a:satMod val=\"130000\"/>"
                "<a:shade val=\"90000\"/>"
                "<a:lumMod val=\"103000\"/></a:schemeClr></a:gs>"
                "<a:gs pos=\"100000\">"
                "<a:schemeClr val=\"phClr\">"
                "<a:shade val=\"63000\"/>"
                "<a:satMod val=\"120000\"/></a:schemeClr></a:gs></a:gsLst>"
                "<a:lin ang=\"5400000\" scaled=\"0\"/></a:gradFill></a:bgFillStyleLst></a:fmtScheme></a:themeElements>"
                "<a:objectDefaults/>"
                "<a:extraClrSchemeLst/>"
                "<a:extLst>"
                "<a:ext uri=\"{05A4C25C-085E-4340-85A3-A5531E510DB2}\">"
                "<thm15:themeFamily xmlns:thm15=\"http://schemas.microsoft.com/office/thememl/2012/main\" name=\"Office Theme\" id=\"{62F939B6-93AF-4DB8-9C6B-D6C7DFDC589F}\" vid=\"{4A3C46E8-61CC-4603-A589-7422A47A8E4A}\"/></a:ext></a:extLst></a:theme>"
    },

};

int docx_template_items_num = 11;







mupdf-1.21.1-source/thirdparty/extract/src/docx_template.h

#ifndef EXTRACT_DOCX_TEMPLATE_H
#define EXTRACT_DOCX_TEMPLATE_H

/* THIS IS AUTO-GENERATED CODE, DO NOT EDIT. */


typedef struct
{
    const char* name; /* Name of item in docx archive. */
    const char* text; /* Contents of item in docx archive. */
} docx_template_item_t;

extern const docx_template_item_t docx_template_items[];
extern int docx_template_items_num;


#endif







mupdf-1.21.1-source/thirdparty/extract/src/docx_template_build.py

#! /usr/bin/env python3

'''
Creates C code for creating docx/odt files using internal template docx/odt
content.

Args:

    --pretty <directory>
        Prettyfies all .xml files within <directory> using 'xmllint --format'.

    -f
        Force touch of output file, even if unchanged.

    -i <in-path>
        Set template docx/odt file to extract from.

    -n docx | odt
        Infix to use in generated identifier names.

    -o <out-path>
        Set name of output files.

        We write to <out-path>.c and <out-path>.h.
'''

import io
import os
import re
import sys
import textwrap


def system(command):
    '''
    Like os.system() but raises exception if command fails.
    '''
    e = os.system(command)
    if e:
        print(f'command failed: {command}')
        assert 0

def read(path, encoding):
    '''
    Returns contents of file.
    '''
    with open(path, 'rb') as f:
        raw = f.read()
        if encoding:
            return raw.decode(encoding)
        return raw

def write(text, path, encoding):
    '''
    Writes text to file.
    '''
    parent = os.path.dirname(path)
    if parent:
        os.makedirs(parent, exist_ok=True)
    with open(path, 'wb') as f:
        f.write(text.encode(encoding))

def write_if_diff(text, path, encoding, force):
    '''
    Does nothing if <force> is false and file named <path> already contains
    <text>. Otherwise writes <text> to file named <path>.
    '''
    if not force:
        if os.path.isfile(path):
            old = read(path, encoding)
            if old == text:
                return
        print(f'Updating path={path} because contents have changed')
    write(text, path, encoding)

def check_path_safe(path):
    '''
    Raises exception unless path consists only of characters and sequences that
    are known to be safe for shell commands.
    '''
    if '..' in path:
        raise Exception(f'Path is unsafe because contains "..": {path!r}')
    for c in path:
        if not c.isalnum() and c not in '/._-':
            #print(f'unsafe character {c} in: {path}')
            raise Exception(f'Path is unsafe because contains "{c}": {path!r}')

def path_safe(path):
    '''
    Returns True if path is safe else False.
    '''
    try:
        check_path_safe(path)
    except Exception:
        return False
    else:
        return True

assert not path_safe('foo;rm -rf *')
assert not path_safe('..')
assert path_safe('foo/bar.x')


def main():

    path_in = None
    path_out = None
    infix = None
    force = False

    args = iter(sys.argv[1:])
    while 1:
        try: arg = next(args)
        except StopIteration: break
        if arg == '-h' or arg == '--help':
            print(__doc__)
            return
        elif arg == '--pretty':
            d = next(args)
            for dirpath, dirnames, filenames in os.walk(d):
                for filename in filenames:
                    if not filename.endswith('.xml'):
                        continue
                    path = os.path.join(dirpath, filename)
                    system(f'xmllint --format {path} > {path}-')
                    system(f'mv {path}- {path}')
        elif arg == '-f':
            force = True
        elif arg == '-i':
            path_in = next(args)
        elif arg == '-n':
            infix = next(args)
        elif arg == '-o':
            path_out = next(args)
        else:
            assert 0, f'unrecognised arg: {arg}'

    if not path_in:
        return

    if not path_in:
        raise Exception('Need to specify -i <in-path>')
    if not infix:
        raise Exception('Need to specify -n <name>')
    if not path_out:
        raise Exception('Need to specify -o <out-path>')

    check_path_safe(path_in)
    check_path_safe(path_out)
    path_temp = f'{path_in}.dir'
    os.system(f'rm -r "{path_temp}" 2>/dev/null')
    system(f'unzip -q -d {path_temp} {path_in}')

    out_c = io.StringIO()
    out_c.write(f'/* THIS IS AUTO-GENERATED CODE, DO NOT EDIT. */\n')
    out_c.write(f'\n')
    out_c.write(f'#include "{os.path.basename(path_out)}.h"\n')
    out_c.write(f'\n')


    out_c.write(f'const {infix}_template_item_t {infix}_template_items[] =\n')
    out_c.write(f'{{\n')

    num_items = 0
    for dirpath, dirnames, filenames in os.walk(path_temp):
        dirnames.sort()

        if 0:
            # Write code to create directory item in zip. This isn't recognised by zipinfo, and doesn't
            # make Word like the file.
            #
            name = dirpath[ len(path_temp)+1: ]
            if name:
                if not name.endswith('/'):
                    name += '/'
                    out_c3.write(f'        if (extract_zip_write_file(zip, NULL, 0, "{infix}")) goto end;\n')

        for filename in sorted(filenames):
            num_items += 1
            path = os.path.join(dirpath, filename)
            #print(f'looking at path={path}')
            name = path[ len(path_temp)+1: ]
            out_c.write(f'    {{\n')
            out_c.write(f'        "{name}",\n')
            if filename.endswith('.xml') or filename.endswith('.rels'):
                text = read(os.path.join(dirpath, filename), 'utf-8')
                #print(f'first line is: %r' % text.split("\n")[0])
                text = text.replace('"', '\\"')

                # Looks like .docx template files use \r\n when we interpret them as
                # utf-8, so we preserve this in the generated strings.
                #
                # .odt seems to have first line ending with '\n', not '\r\n'.
                #
                text = text.replace('\r', '\\r')
                text = text.replace('\n', '\\n"\n                "')

                # Split on '<' to avoid overly-long lines, which break windows
                # compiler.
                #
                text = re.sub('([<][^/])', '"\n                "\\1', text)

                # Remove name of document creator.
                #
                for tag in 'dc:creator', 'cp:lastModifiedBy':
                    text = re.sub(f'[<]{tag}[>][^<]*[<]/{tag}[>]', f'<{tag}></{tag}>', text)

                out_c.write(f'        "')
                # Represent non-ascii utf-8 bytes as C escape sequences.
                for c in text:
                    if ord( c) <= 127:
                        out_c.write( c)
                    else:
                        for cc in c.encode( 'utf-8'):
                            out_c.write( f'\\x{cc:02x}')
                out_c.write(f'"\n')
            else:
                data = read(os.path.join(dirpath, filename), encoding=None)
                out_c.write(f'        "')
                i = 0
                for byte in data:
                    i += 1
                    if i % 16 == 0:
                        out_c.write(f'"\n        "')
                    out_c.write(f'\\x{byte:02x}')
                out_c.write(f'"\n')

            out_c.write(f'    }},\n')
            out_c.write(f'\n')

    out_c.write(f'}};\n')
    out_c.write(f'\n')
    out_c.write(f'int {infix}_template_items_num = {num_items};\n')

    out_c = out_c.getvalue()
    write_if_diff(out_c, f'{path_out}.c', 'utf-8', force)

    out_h = io.StringIO()
    out_h.write(f'#ifndef EXTRACT_{infix.upper()}_TEMPLATE_H\n')
    out_h.write(f'#define EXTRACT_{infix.upper()}_TEMPLATE_H\n')
    out_h.write(f'\n')
    out_h.write(f'/* THIS IS AUTO-GENERATED CODE, DO NOT EDIT. */\n')
    out_h.write(f'\n')
    out_h.write(f'\n')
    out_h.write(f'typedef struct\n')
    out_h.write(f'{{\n')
    out_h.write(f'    const char* name; /* Name of item in {infix} archive. */\n')
    out_h.write(f'    const char* text; /* Contents of item in {infix} archive. */\n')
    out_h.write(f'}} {infix}_template_item_t;\n')
    out_h.write(f'\n')
    out_h.write(f'extern const {infix}_template_item_t {infix}_template_items[];\n')
    out_h.write(f'extern int {infix}_template_items_num;\n')
    out_h.write(f'\n')
    out_h.write(f'\n')
    out_h.write(f'#endif\n')
    write_if_diff(out_h.getvalue(), f'{path_out}.h', 'utf-8', force)
    #os.system(f'rm -r "{path_temp}"')

if __name__ == '__main__':
    main()
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/* Command-line programme for extract_ API. */

#ifdef _WIN32
#define _CRT_SECURE_NO_WARNINGS
#endif

#include "../include/extract.h"
#include "../include/extract_alloc.h"

#include "memento.h"
#include "outf.h"

#include <assert.h>
#include <errno.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>


/* Error-detecting equivalent to *out = argv[++i].
*/
static int arg_next_string(char** argv, int argc, int* i, const char** out)
{
    if (*i + 1 >= argc) {
        printf("Expected arg after: %s\n", argv[*i]);
        errno = EINVAL;
        return -1;
    }
    *i += 1;
    *out = argv[*i];
    return 0;
}

/* Error-detecting equivalent to *out = atoi(argv[++i]).
*/
static int arg_next_int(char** argv, int argc, int* i, int* out)
{
    if (*i + 1 >= argc) {
        printf("Expected integer arg after: %s\n", argv[*i]);
        errno = EINVAL;
        return -1;
    }
    *i += 1;
    *out = atoi(argv[*i]);
    return 0;
}

static void* s_realloc(void* state, void* prev, size_t size)
{
    assert(state == (void*) 123);
    return realloc(prev, size);
}

int main(int argc, char** argv)
{
    int e = -1;
    const char* docx_out_path       = NULL;
    const char* input_path          = NULL;
    const char* docx_template_path  = NULL;
    const char* content_path        = NULL;
    int         preserve_dir        = 0;
    int         spacing             = 1;
    int         rotation            = 1;
    int         autosplit           = 0;
    int         images              = 1;
    int         alloc_stats         = 0;
    int         format              = -1;
    int         i;

    extract_alloc_t*    alloc = NULL;
    extract_buffer_t*   out_buffer = NULL;
    extract_buffer_t*   intermediate = NULL;
    extract_t*          extract = NULL;

    /* Create an allocator so we test the allocation code. */
    if (extract_alloc_create(s_realloc, (void*) 123, &alloc))
    {
        assert(0);
    }

    for (i=1; i<argc; ++i) {
        const char* arg = argv[i];
        if (!strcmp(arg, "-h") || !strcmp(arg, "--help")) {
            printf(
                    "Converts intermediate data from mupdf or gs into a docx file.\n"
                    "\n"
                    "We require a file containing XML output from one of these commands:\n"
                    "    mutool draw -F xmltext ...\n"
                    "    gs -sDEVICE=txtwrite -dTextFormat=4 ...\n"
                    "\n"
                    "We also requires a template docx file.\n"
                    "\n"
                    "Args:\n"
                    "    --alloc-exp-min <bytes>\n"
                    "        Internal: set exponential allocation with minimum alloc size.\n"
                    "    --autosplit 0|1\n"
                    "        If 1, we initially split spans when y coordinate changes. This\n"
                    "        stresses our handling of spans when input is from mupdf.\n"
                    "    -f odt | docx\n"
                    "        Sets output format. Required.\n"
                    "    -i <intermediate-path>\n"
                    "        Path of XML file containing intermediate text spans.\n"
                    "    -o <docx-path>\n"
                    "        If specified, we generate the specified docx file.\n"
                    "    --o-content <path>\n"
                    "        If specified, we write raw docx content to <path>; this is the\n"
                    "        text that we embed inside the template word/document.xml file\n"
                    "        when generating the docx file.\n"
                    "    -p 0|1\n"
                    "        If 1 and -t <docx-template> is specified, we preserve the\n"
                    "        uncompressed <docx-path>.lib/ directory.\n"
                    "    -r 0|1\n"
                    "       If 1, we we output rotated text inside a rotated drawing. Otherwise\n"
                    "       output text is always horizontal.\n"
                    "    -s 0|1\n"
                    "        If 1, we insert extra vertical space between paragraphs and extra\n"
                    "        vertical space between paragraphs that had different ctm matrices\n"
                    "        in the original document.\n"
                    "    -t <docx-template>\n"
                    "        If specified we use <docx-template> as template. Otheerwise we use\n"
                    "        an internal template.\n"
                    "    -v <verbose>\n"
                    "        Set verbose level.\n"
                    "    -v-alloc\n"
                    "        Show alloc stats.\n"
                    );
            if (i + 1 == argc) {
                e = 0;
                goto end;
            }
        }
        else if (!strcmp(arg, "--alloc-exp-min")) {
            int size;
            if (arg_next_int(argv, argc, &i, &size)) goto end;
            outf("Calling alloc_set_min_alloc_size(%i)", size);
            extract_exp_min(extract, size);
        }
        else if (!strcmp(arg, "--autosplit")) {
            if (arg_next_int(argv, argc, &i, &autosplit)) goto end;
        }
        else if (!strcmp(arg, "-f")) {
            const char* format_name;
            if (arg_next_string(argv, argc, &i, &format_name)) goto end;
            if (!strcmp(format_name, "odt")) format = extract_format_ODT;
            else if (!strcmp(format_name, "docx")) format = extract_format_DOCX;
            else if (!strcmp(format_name, "html")) format = extract_format_HTML;
            else
            {
                printf("-f value should be 'odt' or 'docx', not '%s'.\n", format_name);
                errno = EINVAL;
                goto end;
            }
        }
        else if (!strcmp(arg, "-i")) {
            if (arg_next_string(argv, argc, &i, &input_path)) goto end;
        }
        else if (!strcmp(arg, "-o")) {
            if (arg_next_string(argv, argc, &i, &docx_out_path)) goto end;
        }
        else if (!strcmp(arg, "--o-content")) {
            if (arg_next_string(argv, argc, &i, &content_path)) goto end;
        }
        else if (!strcmp(arg, "-p")) {
            if (arg_next_int(argv, argc, &i, &preserve_dir)) goto end;
        }
        else if (!strcmp(arg, "-r")) {
            if (arg_next_int(argv, argc, &i, &rotation)) goto end;
        }
        else if (!strcmp(arg, "-s")) {
            if (arg_next_int(argv, argc, &i, &spacing)) goto end;
        }
        else if (!strcmp(arg, "-t")) {
            if (arg_next_string(argv, argc, &i, &docx_template_path)) goto end;
        }
        else if (!strcmp(arg, "-v")) {
            int verbose;
            if (arg_next_int(argv, argc, &i, &verbose)) goto end;
            extract_outf_verbose_set(verbose);
            outf("Have changed verbose to %i", verbose);
        }
        else if (!strcmp(arg, "--v-alloc")) {
            if (arg_next_int(argv, argc, &i, &alloc_stats)) goto end;
        }
        else {
            printf("Unrecognised arg: '%s'\n", arg);
            errno = EINVAL;
            goto end;
        }

        assert(i < argc);
    }

    if (format == -1)
    {
        printf("'-f odt | docx' must be specified\n");
        errno = EINVAL;
        goto end;
    }

    if (!input_path) {
        printf("-i <input-path> not specified.\n");
        errno = EINVAL;
        goto end;
    }

    if (extract_buffer_open_file(alloc, input_path, 0 /*writable*/, &intermediate)) {
        printf("Failed to open intermediate file: %s\n", input_path);
        goto end;
    }

    if (extract_begin(alloc, format, &extract)) goto end;
    if (extract_read_intermediate(extract, intermediate)) goto end;

    if (extract_process(extract, spacing, rotation, images)) goto end;

    if (content_path) {
        if (extract_buffer_open_file(alloc, content_path, 1 /*writable*/, &out_buffer)) goto end;
        if (extract_write_content(extract, out_buffer)) goto end;
        if (extract_buffer_close(&out_buffer)) goto end;
    }
    if (docx_out_path) {
        if (docx_template_path) {
            if (extract_write_template(
                    extract,
                    docx_template_path,
                    docx_out_path,
                    preserve_dir
                    )) {
                printf("Failed to create docx file: %s\n", docx_out_path);
                goto end;
            }
        }
        else {
            if (extract_buffer_open_file(alloc, docx_out_path, 1 /*writable*/, &out_buffer)) goto end;
            if (extract_write(extract, out_buffer)) {
                printf("Failed to create docx file: %s\n", docx_out_path);
                goto end;
            }
            if (extract_buffer_close(&out_buffer)) goto end;
        }
    }

    e = 0;
    end:

    extract_buffer_close(&intermediate);
    extract_buffer_close(&out_buffer);
    extract_end(&extract);

    if (e) {
        printf("Failed (errno=%i): %s\n", errno, strerror(errno));
        return 1;
    }

    extract_internal_end();

    if (alloc_stats) {
        extract_alloc_stats_t* stats = extract_alloc_stats(alloc);
        printf("Alloc stats: num_malloc=%i num_realloc=%i num_free=%i num_libc_realloc=%i\n",
                stats->num_malloc,
                stats->num_realloc,
                stats->num_free,
                stats->num_libc_realloc
                );
    }

    extract_alloc_destroy(&alloc);
    assert(alloc == NULL);

    printf("Finished.\n");
    return 0;
}
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#include "../include/extract.h"
#include "../include/extract_alloc.h"

#include "astring.h"
#include "document.h"
#include "docx.h"
#include "docx_template.h"
#include "html.h"
#include "mem.h"
#include "memento.h"
#include "odt.h"
#include "odt_template.h"
#include "outf.h"
#include "xml.h"
#include "zip.h"


#include <assert.h>
#include <errno.h>
#include <math.h>
#include <stdarg.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>



const rect_t extract_rect_infinite = { { -DBL_MAX, -DBL_MAX }, {  DBL_MAX,  DBL_MAX } };
const rect_t extract_rect_empty    = { {  DBL_MAX,  DBL_MAX }, { -DBL_MAX, -DBL_MAX } };


double extract_matrix_expansion(matrix4_t m)
{
    return sqrt(fabs(m.a * m.d - m.b * m.c));
}

matrix4_t extract_matrix4_invert(const matrix4_t *ctm)
{
    matrix4_t ctm_inverse = {1, 0, 0, 1};
    double    ctm_det     = ctm->a*ctm->d - ctm->b*ctm->c;

    if (ctm_det == 0) {
        outf("cannot invert ctm=(%f %f %f %f)",
             ctm->a, ctm->b, ctm->c, ctm->d);
    }
    else
    {
        ctm_inverse.a = +ctm->d / ctm_det;
        ctm_inverse.b = -ctm->b / ctm_det;
        ctm_inverse.c = -ctm->c / ctm_det;
        ctm_inverse.d = +ctm->a / ctm_det;
    }

    return ctm_inverse;
}

static void char_init(char_t* item)
{
    item->x = 0;
    item->y = 0;
    item->ucs = 0;
    item->adv = 0;
}

const char *extract_point_string(const point_t *point)
{
    static char buffer[128];

    snprintf(buffer, sizeof(buffer), "(%f %f)", point->x, point->y);

    return buffer;
}

const char *extract_rect_string(const rect_t *rect)
{
    static char buffer[2][256];
    static int i = 0;

    i = (i + 1) % 2;
    snprintf(buffer[i], sizeof(buffer[i]), "((%f %f) (%f %f))", rect->min.x, rect->min.y, rect->max.x, rect->max.y);

    return buffer[i];
}

const char *extract_span_string(extract_alloc_t *alloc, span_t *span)
{
    static extract_astring_t ret = {0};
    double x0 = 0;
    double y0 = 0;
    double x1 = 0;
    double y1 = 0;
    int c0 = 0;
    int c1 = 0;
    int i;

    extract_astring_free(alloc, &ret);
    if (!span) {
        /* This frees our internal data, and is used by extract_internal_end(). */
        return NULL;
    }
    if (span->chars_num) {
        c0 = span->chars[0].ucs;
        x0 = span->chars[0].x;
        y0 = span->chars[0].y;
        c1 = span->chars[span->chars_num-1].ucs;
        x1 = span->chars[span->chars_num-1].x;
        y1 = span->chars[span->chars_num-1].y;
    }
    {
        char buffer[400];
        snprintf(buffer, sizeof(buffer),
                "span ctm=%s chars_num=%i (%c:%f,%f)..(%c:%f,%f) font=%s:(%f) wmode=%i chars_num=%i: ",
                extract_matrix4_string(&span->ctm),
                span->chars_num,
                c0, x0, y0,
                c1, x1, y1,
                span->font_name,
                extract_font_size(&span->ctm),
                span->flags.wmode,
                span->chars_num
                );
        extract_astring_cat(alloc, &ret, buffer);
        for (i=0; i<span->chars_num; ++i) {
            snprintf(
                    buffer,
                    sizeof(buffer),
                    " i=%i {x=%f y=%f ucs=%i adv=%f}",
                    i,
                    span->chars[i].x,
                    span->chars[i].y,
                    span->chars[i].ucs,
                    span->chars[i].adv
                    );
            extract_astring_cat(alloc, &ret, buffer);
        }
    }
    extract_astring_cat(alloc, &ret, ": ");
    extract_astring_catc(alloc, &ret, '"');
    for (i=0; i<span->chars_num; ++i) {
        extract_astring_catc(alloc, &ret, (char) span->chars[i].ucs);
    }
    extract_astring_catc(alloc, &ret, '"');
    return ret.chars;
}

char_t *extract_span_append_c(extract_alloc_t *alloc, span_t *span, int c)
{
    char_t *item;

    if (extract_realloc2(alloc,
                         &span->chars,
                         sizeof(*span->chars) * span->chars_num,
                         sizeof(*span->chars) * (span->chars_num + 1)))
    {
        return NULL;
    }
    item = &span->chars[span->chars_num];
    span->chars_num += 1;
    char_init(item);
    item->ucs = c;

    return item;
}

char_t *extract_span_char_last(span_t *span)
{
    assert(span->chars_num > 0);
    return &span->chars[span->chars_num-1];
}

/* Returns first span in a line. */
span_t *extract_line_span_last(line_t *line)
{
    assert(line->content.prev != &line->content && line->content.prev->type == content_span);
    return (span_t *)line->content.prev;
}

span_t *extract_line_span_first(line_t *line)
{
    assert(line->content.next != &line->content && line->content.next->type == content_span);
    return (span_t *)line->content.next;
}

void extract_paragraph_free(extract_alloc_t *alloc, paragraph_t **pparagraph)
{
    paragraph_t *paragraph = *pparagraph;

    if (paragraph == NULL)
        return;

    content_unlink(&paragraph->base);
    content_clear(alloc, &paragraph->content);
    extract_free(alloc, pparagraph);
}

void extract_block_free(extract_alloc_t *alloc, block_t **pblock)
{
    block_t *block = *pblock;

    if (block == NULL)
        return;

    content_unlink(&block->base);
    content_clear(alloc, &block->content);
    extract_free(alloc, pblock);
}

void extract_table_free(extract_alloc_t *alloc, table_t **ptable)
{
    int      c;
    table_t *table = *ptable;

    content_unlink(&table->base);
    for (c = 0; c< table->cells_num_x * table->cells_num_y; ++c)
    {
        extract_cell_free(alloc, &table->cells[c]);
    }
    extract_free(alloc, &table->cells);
    extract_free(alloc, ptable);
}

void extract_subpage_free(extract_alloc_t *alloc, subpage_t **psubpage)
{
    subpage_t *subpage = *psubpage;

    if (!subpage) return;

    content_clear(alloc, &subpage->content);
    content_clear(alloc, &subpage->tables);

    extract_free(alloc, &subpage->tablelines_horizontal.tablelines);
    extract_free(alloc, &subpage->tablelines_vertical.tablelines);

    extract_free(alloc, psubpage);
}

static void page_free(extract_alloc_t *alloc, extract_page_t **ppage)
{
    int c;
    extract_page_t *page = *ppage;

    if (!page) return;

    for (c=0; c<page->subpages_num; ++c)
    {
        subpage_t *subpage = page->subpages[c];
        extract_subpage_free(alloc, &subpage);
    }
    extract_free(alloc, &page->subpages);
    extract_free(alloc, ppage);
}

void content_append(content_t *root, content_t *content)
{
    assert(root && root->type == content_root);

    /* Unlink content from anywhere it might be. */
    content_unlink(content);

    /* Sanity check root. */
    if (root->next == root)
    {
        assert(root->prev == root);
    }

    /* And append content */
    content->next = root;
    content->prev = root->prev;
    content->prev->next = content;
    root->prev = content;
}

void content_append_span(content_t *root, span_t *span)
{
    content_append(root, &span->base);
}

void content_append_line(content_t *root, line_t *line)
{
    content_append(root, &line->base);
}

void content_append_paragraph(content_t *root, paragraph_t *paragraph)
{
    content_append(root, &paragraph->base);
}

void content_append_block(content_t *root, block_t *block)
{
    content_append(root, &block->base);
}

int content_new_root(extract_alloc_t *alloc, content_t **pcontent)
{
    if (extract_malloc(alloc, pcontent, sizeof(**pcontent))) return -1;
    content_init(*pcontent, content_root);

    return 0;
}

int content_new_span(extract_alloc_t *alloc, span_t **pspan)
{
    if (extract_malloc(alloc, pspan, sizeof(**pspan))) return -1;
    extract_span_init(*pspan);

    return 0;
}

int content_new_line(extract_alloc_t *alloc, line_t **pline)
{
    if (extract_malloc(alloc, pline, sizeof(**pline))) return -1;
    extract_line_init(*pline);

    return 0;
}

int content_new_paragraph(extract_alloc_t *alloc, paragraph_t **pparagraph)
{
    if (extract_malloc(alloc, pparagraph, sizeof(**pparagraph))) return -1;
    extract_paragraph_init(*pparagraph);

    return 0;
}

int content_new_block(extract_alloc_t *alloc, block_t **pblock)
{
    if (extract_malloc(alloc, pblock, sizeof(**pblock))) return -1;
    extract_block_init(*pblock);

    return 0;
}
int content_new_table(extract_alloc_t *alloc, table_t **ptable)
{
    if (extract_malloc(alloc, ptable, sizeof(**ptable))) return -1;
    extract_table_init(*ptable);

    return 0;
}

/* Appends new empty span content to a content_list_t; returns -1 with errno set on error. */
int content_append_new_span(extract_alloc_t *alloc, content_t *root, span_t **pspan)
{
    if (content_new_span(alloc, pspan)) return -1;
    content_append(root, &(*pspan)->base);

    return 0;
}

/* Appends new empty line content to a content_list_t; returns -1 with errno set on error. */
int content_append_new_line(extract_alloc_t *alloc, content_t *root, line_t **pline)
{
    if (content_new_line(alloc, pline)) return -1;
    content_append(root, &(*pline)->base);

    return 0;
}

/* Appends new empty paragraph content to a content_list_t; returns -1 with errno set on error. */
int content_append_new_paragraph(extract_alloc_t *alloc, content_t *root, paragraph_t **pparagraph)
{
    if (content_new_paragraph(alloc, pparagraph)) return -1;
    content_append(root, &(*pparagraph)->base);

    return 0;
}

/* Appends new empty block content to a content_list_t; returns -1 with errno set on error. */
int content_append_new_block(extract_alloc_t *alloc, content_t *root, block_t **pblock)
{
    if (content_new_block(alloc, pblock)) return -1;
    content_append(root, &(*pblock)->base);

    return 0;
}

/* Appends new empty table content to a content_list_t; returns -1 with errno set on error. */
int content_append_new_table(extract_alloc_t *alloc, content_t *root, table_t **ptable)
{
    if (content_new_table(alloc, ptable)) return -1;
    content_append(root, &(*ptable)->base);

    return 0;
}

/* Appends new empty image content to a content_list_t; returns -1 with errno set on error. */
int content_append_new_image(extract_alloc_t *alloc, content_t *root, image_t **pimage)
{
    if (extract_malloc(alloc, pimage, sizeof(**pimage))) return -1;
    extract_image_init(*pimage);
    content_append(root, &(*pimage)->base);

    return 0;
}

void content_replace(content_t *current, content_t *replacement)
{
    assert(current->type != content_root && replacement->type != content_root);
    /* Unlink replacement. */
    if (replacement->prev)
    {
        replacement->prev->next = replacement->next;
        replacement->next->prev = replacement->prev;
    }
    /* Insert replacement */
    replacement->prev = current->prev;
    current->prev->next = replacement;
    replacement->next = current->next;
    current->next->prev = replacement;
    /* Unlink current */
    current->prev = NULL;
    current->next = NULL;
}

/* Replaces current element with a new empty paragraph content; returns -1 with errno set on error. */
int content_replace_new_paragraph(extract_alloc_t *alloc, content_t *current, paragraph_t **pparagraph)
{
    if (content_new_paragraph(alloc, pparagraph)) return -1;
    content_replace(current, &(*pparagraph)->base);

    return 0;
}

/* Replaces current element with a new empty block content; returns -1 with errno set on error. */
int content_replace_new_block(extract_alloc_t *alloc, content_t *current, block_t **pblock)
{
    if (content_new_block(alloc, pblock)) return -1;
    content_replace(current, &(*pblock)->base);

    return 0;
}

/* Replaces current element with a new empty line content; returns -1 with errno set on error. */
int content_replace_new_line(extract_alloc_t *alloc, content_t *current, line_t **pline)
{
    if (content_new_line(alloc, pline)) return -1;
    content_replace(current, &(*pline)->base);

    return 0;
}

static void extract_images_free(extract_alloc_t *alloc, images_t *images)
{
    int i;
    for (i=0; i<images->images_num; ++i) {
        extract_image_clear(alloc, images->images[i]);
        extract_free(alloc, &images->images[i]);
    }
    extract_free(alloc, &images->images);
    extract_free(alloc, &images->imagetypes);
    images->images_num = 0;
    images->imagetypes_num = 0;
}


/* Move image_t's from document->subpage[] to *o_images.

On return document->subpage[].images* will be NULL etc.
*/
static int
extract_document_images(extract_alloc_t *alloc, document_t *document, images_t *o_images)
{
    int      e = -1;
    int      p;
    images_t images = {0};

    outf("extract_document_images(): images.images_num=%i", images.images_num);
    for (p=0; p<document->pages_num; ++p)
    {
        extract_page_t *page = document->pages[p];
        int c;
        for (c=0; c<page->subpages_num; ++c)
        {
            subpage_t              *subpage = page->subpages[c];
            content_image_iterator  iit;
            image_t                *image;
            int                     i;

            for (i = 0, image = content_image_iterator_init(&iit, &subpage->content); image != NULL; i++, image = content_image_iterator_next(&iit))
            {
                if (extract_realloc2(alloc,
                                     &images.images,
                                     sizeof(image_t) * images.images_num,
                                     sizeof(image_t) * (images.images_num + 1))) goto end;
                outf("p=%i i=%i image->name=%s image->id=%s", p, i, image->name, image->id);
                assert(image->name);
                content_unlink(&image->base);
                images.images[images.images_num] = image;
                images.images_num += 1;

                /* Add image type if we haven't seen it before. */
                {
                    int it;
                    for (it=0; it<images.imagetypes_num; ++it)
                    {
                        outf("it=%i images.imagetypes[it]=%s image->type=%s",
                                it, images.imagetypes[it], image->type);
                        if (!strcmp(images.imagetypes[it], image->type))
                        {
                            break;
                        }
                    }
                    if (it == images.imagetypes_num)
                    {
                        /* We haven't seen this image type before. */
                        if (extract_realloc2(
                                alloc,
                                &images.imagetypes,
                                sizeof(char*) * images.imagetypes_num,
                                sizeof(char*) * (images.imagetypes_num + 1)
                            )) goto end;
                        assert(image->type);
                        images.imagetypes[images.imagetypes_num] = image->type;
                        images.imagetypes_num += 1;
                        outf("have added images.imagetypes_num=%i", images.imagetypes_num);
                    }
                }
            }
        }
    }

    e = 0;
end:

    if (e)
    {
        extract_free(alloc, &images.images);
    }
    else
    {
        *o_images = images;
    }

    return e;
}

static void extract_document_free(extract_alloc_t *alloc, document_t *document)
{
    int p;

    if (!document) return;

    for (p=0; p<document->pages_num; ++p)
    {
        page_free(alloc, &document->pages[p]);
    }
    extract_free(alloc, &document->pages);
    document->pages = NULL;
    document->pages_num = 0;
}


/* Returns +1, 0 or -1 depending on sign of x. */
static int s_sign(double x)
{
    if (x < 0)  return -1;
    if (x > 0)  return +1;

    return 0;
}

int extract_matrix4_cmp(const matrix4_t *lhs, const matrix4_t *rhs)
{
    int ret;

    ret = s_sign(lhs->a - rhs->a);  if (ret) return ret;
    ret = s_sign(lhs->b - rhs->b);  if (ret) return ret;
    ret = s_sign(lhs->c - rhs->c);  if (ret) return ret;
    ret = s_sign(lhs->d - rhs->d);  if (ret) return ret;

    return 0;
}

point_t extract_matrix4_transform_point(matrix4_t m, point_t p)
{
    double x = p.x;

    p.x = m.a * x + m.c * p.y;
    p.y = m.b * x + m.d * p.y;

    return p;
}

point_t extract_matrix4_transform_xy(matrix4_t m, double x, double y)
{
    point_t p;

    p.x = m.a * x + m.c * y;
    p.y = m.b * x + m.d * y;

    return p;
}

matrix_t extract_multiply_matrix_matrix(matrix_t m1, matrix_t m2)
{
    matrix_t ret;

    ret.a = m1.a * m2.a + m1.b * m2.c;
    ret.b = m1.a * m2.b + m1.b * m2.d;
    ret.c = m1.c * m2.a + m1.d * m2.c;
    ret.d = m1.c * m2.b + m1.d * m2.d;
    ret.e = m1.e * m2.a + m1.f * m2.c + m2.e;
    ret.f = m1.e * m2.b + m1.f * m2.d + m2.f;

    return ret;
}

matrix4_t extract_multiply_matrix4_matrix4(matrix4_t m1, matrix4_t m2)
{
    matrix4_t ret;

    ret.a = m1.a * m2.a + m1.b * m2.c;
    ret.b = m1.a * m2.b + m1.b * m2.d;
    ret.c = m1.c * m2.a + m1.d * m2.c;
    ret.d = m1.c * m2.b + m1.d * m2.d;

    return ret;
}

static int s_matrix_read(const char *text, matrix_t *matrix)
{
    int n;

    if (!text) {
        outf("text is NULL in s_matrix_read()");
        errno = EINVAL;
        return -1;
    }
    n = sscanf(text,
               "%lf %lf %lf %lf %lf %lf",
               &matrix->a,
               &matrix->b,
               &matrix->c,
               &matrix->d,
               &matrix->e,
               &matrix->f);
    if (n != 6) {
        errno = EINVAL;
        return -1;
    }

    return 0;
}


static void document_init(document_t *document)
{
    document->pages = NULL;
    document->pages_num = 0;
}


struct extract_t
{
    extract_alloc_t     *alloc;

    int                  layout_analysis;

    document_t           document;

    /* Number of extra spans from subpage_span_end_clean(). */
    int                  num_spans_split;

    /* Number of extra spans from autosplit=1. */
    int                  num_spans_autosplit;

    /* Only used if autosplit is non-zero. */
    double               span_offset_x;
    double               span_offset_y;

    /* Used to generate unique ids for images. */
    int                  image_n;

    /* List of strings that are the generated docx content for each page. When
    zip_* can handle appending of data, we will be able to remove this list. */
    extract_astring_t   *contentss;
    int                  contentss_num;

    images_t             images;

    extract_format_t     format;
    extract_odt_styles_t odt_styles;

    char                *tables_csv_format;
    int                  tables_csv_i;

    enum
    {
        path_type_NONE,
        path_type_FILL,
        path_type_STROKE,
    } path_type;

    union
    {
        struct
        {
            matrix_t    ctm;
            double      color;
            point_t     points[4];
            int         n;
        } fill;

        struct
        {
            matrix_t    ctm;
            double      color;
            double      width;
            point_t     point0;
            int         point0_set;
            point_t     point;
            int         point_set;
        } stroke;
    } path;
};


int extract_begin(extract_alloc_t   *alloc,
                  extract_format_t   format,
                  extract_t        **pextract)
{
    int        e = -1;
    extract_t *extract;

    if (1
            && format != extract_format_ODT
            && format != extract_format_DOCX
            && format != extract_format_HTML
            && format != extract_format_TEXT
            )
    {
        outf0("Invalid format=%i\n", format);
        errno = EINVAL;
        return -1;
    }

    /* Use a temporary extract_alloc_t to allocate space for the extract_t. */
    if (extract_malloc(alloc, &extract, sizeof(*extract))) goto end;

    extract_bzero(extract, sizeof(*extract));
    extract->alloc = alloc;
    document_init(&extract->document);

    /* Start at 10 because template document might use some low-numbered IDs.
    */
    extract->image_n = 10;

    extract->format = format;
    extract->tables_csv_format = NULL;
    extract->tables_csv_i = 0;

    e = 0;
end:

    *pextract = (e) ? NULL : extract;

    return e;
}

int extract_set_layout_analysis(extract_t *extract, int enable)
{
    extract->layout_analysis = enable;
    return 0;
}

int extract_tables_csv_format(extract_t *extract, const char *path_format)
{
    return extract_strdup(extract->alloc, path_format, &extract->tables_csv_format);
}


static void image_free_fn(void *handle, void *image_data)
{
    (void) handle;
    free(image_data);
}

int extract_read_intermediate(extract_t *extract, extract_buffer_t *buffer)
{
    int                ret        = -1;
    document_t        *document   = &extract->document;
    char              *image_data = NULL;
    int                num_spans  = 0;
    extract_xml_tag_t  tag;

    extract_xml_tag_init(&tag);

    if (extract_xml_pparse_init(extract->alloc, buffer, NULL /*first_line*/)) {
        outf("Failed to read start of intermediate data: %s", strerror(errno));
        goto end;
    }
    /* Data read from <path> is expected to be XML looking like:

    <page>
        <span>
            <char ...>
            <char ...>
            ...
        </span>
        <span>
            ...
        </span>
        ...
    </page>
    <page>
        ...
    </page>
    ...

    We convert this into a list of subpage_t's, each containing a list of
    span_t's, each containing a list of char_t's.

    While doing this, we do some within-span processing by calling
    subpage_span_end_clean():
        Remove spurious spaces.
        Split spans in two where there seem to be large gaps between glyphs.
    */
    for(;;) {
        extract_page_t *page;
        subpage_t      *subpage;
        rect_t          mediabox = extract_rect_infinite; /* Fake mediabox */
        int             e = extract_xml_pparse_next(buffer, &tag);

        if (e == 1) break; /* EOF. */
        if (e) goto end;
        if (!strcmp(tag.name, "?xml")) {
            /* We simply skip this if we find it. As of 2020-07-31, mutool adds
            this header to mupdf raw output, but gs txtwrite does not include
            it. */
            continue;
        }
        if (strcmp(tag.name, "page")) {
            outf("Expected <page> but tag.name='%s'", tag.name);
            errno = ESRCH;
            goto end;
        }
        outfx("loading spans for page %i...", document->pages_num);
        if (extract_page_begin(extract, mediabox.min.x, mediabox.min.y, mediabox.max.x, mediabox.max.y)) goto end;
        page = extract->document.pages[extract->document.pages_num-1];
        if (!page) goto end;
        subpage = page->subpages[page->subpages_num-1];
        if (!subpage) goto end;

        for(;;) {
            if (extract_xml_pparse_next(buffer, &tag)) goto end;
            if (!strcmp(tag.name, "/page")) {
                num_spans += content_count_spans(&subpage->content);
                break;
            }
            if (!strcmp(tag.name, "image")) {
                const char* type = extract_xml_tag_attributes_find(&tag, "type");
                if (!type) {
                    errno = EINVAL;
                    goto end;
                }
                outf("image type=%s", type);
                if (!strcmp(type, "pixmap")) {
                    int w;
                    int h;
                    int y;
                    if (extract_xml_tag_attributes_find_int(&tag, "w", &w)) goto end;
                    if (extract_xml_tag_attributes_find_int(&tag, "h", &h)) goto end;
                    for (y=0; y<h; ++y) {
                        int yy;
                        if (extract_xml_pparse_next(buffer, &tag)) goto end;
                        if (strcmp(tag.name, "line")) {
                            outf("Expected <line> but tag.name='%s'", tag.name);
                            errno = ESRCH;
                            goto end;
                        }
                        if (extract_xml_tag_attributes_find_int(&tag, "y", &yy)) goto end;
                        if (yy != y) {
                            outf("Expected <line y=%i> but found <line y=%i>", y, yy);
                            errno = ESRCH;
                            goto end;
                        }
                        if (extract_xml_pparse_next(buffer, &tag)) goto end;
                        if (strcmp(tag.name, "/line")) {
                            outf("Expected </line> but tag.name='%s'", tag.name);
                            errno = ESRCH;
                            goto end;
                        }
                    }
                }
                else {
                    /* Compressed. */
                    size_t      image_data_size;
                    const char* c;
                    size_t      i;
                    if (extract_xml_tag_attributes_find_size(&tag, "datasize", &image_data_size)) goto end;
                    if (extract_malloc(extract->alloc, &image_data, image_data_size)) goto end;
                    c = tag.text.chars;
                    for(i=0;;) {
                        int byte = 0;
                        int cc;
                        cc = *c;
                        c += 1;
                        if (cc == ' ' || cc == '\n') continue;
                        if (cc >= '0' && cc <= '9') byte += cc-'0';
                        else if (cc >= 'a' && cc <= 'f') byte += 10 + cc - 'a';
                        else goto compressed_error;
                        byte *= 16;

                        cc = *c;
                        c += 1;
                        if (cc >= '0' && cc <= '9') byte += cc-'0';
                        else if (cc >= 'a' && cc <= 'f') byte += 10 + cc - 'a';
                        else goto compressed_error;

                        image_data[i] = (char) byte;
                        i += 1;
                        if (i == image_data_size) {
                            break;
                        }
                        continue;

                        compressed_error:
                        outf("Unrecognised hex character '%x' at offset %lli in image data", cc, (long long) (c-tag.text.chars));
                        errno = EINVAL;
                        goto end;
                    }
                    if (extract_add_image(
                            extract,
                            type,
                            0 /*x*/,
                            0 /*y*/,
                            0 /*w*/,
                            0 /*h*/,
                            image_data,
                            image_data_size,
                            image_free_fn,
                            NULL
                            ))
                    {
                        goto end;
                    }
                    image_data = NULL;
                }
                if (extract_xml_pparse_next(buffer, &tag)) goto end;
                if (strcmp(tag.name, "/image")) {
                    outf("Expected </image> but tag.name='%s'", tag.name);
                    errno = ESRCH;
                    goto end;
                }
                continue;
            }
            if (strcmp(tag.name, "span")) {
                outf("Expected <span> but tag.name='%s'", tag.name);
                errno = ESRCH;
                goto end;
            }

            {
                matrix_t    ctm;
                matrix_t    trm;
                char*       font_name;
                char*       font_name2;
                int         font_bold;
                int         font_italic;
                int         wmode;
                if (s_matrix_read(extract_xml_tag_attributes_find(&tag, "ctm"), &ctm)) goto end;
                if (s_matrix_read(extract_xml_tag_attributes_find(&tag, "trm"), &trm)) goto end;
                font_name = extract_xml_tag_attributes_find(&tag, "font_name");
                if (!font_name) {
                    outf("Failed to find attribute 'font_name'");
                    goto end;
                }
                font_name2 = strchr(font_name, '+');
                if (font_name2)  font_name = font_name2 + 1;
                font_bold = strstr(font_name, "-Bold") ? 1 : 0;
                font_italic = strstr(font_name, "-Oblique") ? 1 : 0;
                if (extract_xml_tag_attributes_find_int(&tag, "wmode", &wmode)) goto end;
                if (extract_span_begin(extract,
                                       font_name,
                                       font_bold,
                                       font_italic,
                                       wmode,
                                       ctm.a,
                                       ctm.b,
                                       ctm.c,
                                       ctm.d,
                                       0,0,0,0)) goto end;

                for(;;) {
                    double         x;
                    double         y;
                    double         adv;
                    unsigned       ucs;

                    if (extract_xml_pparse_next(buffer, &tag)) {
                        outf("Failed to find <char or </span");
                        goto end;
                    }
                    if (!strcmp(tag.name, "/span")) {
                        break;
                    }
                    if (strcmp(tag.name, "char")) {
                        errno = ESRCH;
                        outf("Expected <char> but tag.name='%s'", tag.name);
                        goto end;
                    }

                    if (extract_xml_tag_attributes_find_double(&tag, "x", &x)) goto end;
                    if (extract_xml_tag_attributes_find_double(&tag, "y", &y)) goto end;
                    if (extract_xml_tag_attributes_find_double(&tag, "adv", &adv)) goto end;
                    if (extract_xml_tag_attributes_find_uint(&tag, "ucs", &ucs)) goto end;

                    /* BBox is bogus here. Analysis will fail. */
                    if (extract_add_char(extract, x, y, ucs, adv, x, y, x + adv, y + adv)) goto end;
                }

                extract_xml_tag_free(extract->alloc, &tag);
            }
        }
        if (extract_page_end(extract)) goto end;
        outf("page=%i subpage->num_spans=%i",
                document->pages_num, content_count_spans(&subpage->content));
    }

    outf("num_spans=%i num_spans_split=%i num_spans_autosplit=%i",
            num_spans,
            extract->num_spans_split,
            extract->num_spans_autosplit
            );

    ret = 0;
end:

    extract_xml_tag_free(extract->alloc, &tag);
    extract_free(extract->alloc, &image_data);

    return ret;
}


int
extract_span_begin(extract_t  *extract,
                   const char *font_name,
                   int         font_bold,
                   int         font_italic,
                   int         wmode,
                   double      ctm_a,
                   double      ctm_b,
                   double      ctm_c,
                   double      ctm_d,
                   double      bbox_x0,
                   double      bbox_y0,
                   double      bbox_x1,
                   double      bbox_y1)
{
    int             e = -1;
    extract_page_t *page;
    subpage_t      *subpage;
    span_t         *span;

    /* FIXME: RJW: Should continue the last span if everything is the same. */

    assert(extract->document.pages_num > 0);
    page = extract->document.pages[extract->document.pages_num-1];
    subpage = page->subpages[page->subpages_num-1];
    outf("extract_span_begin(): ctm=(%f %f %f %f) font_name=%s, wmode=%i",
         ctm_a,
         ctm_b,
         ctm_c,
         ctm_d,
         font_name,
         wmode);
    if (content_append_new_span(extract->alloc, &subpage->content, &span)) goto end;
    span->ctm.a = ctm_a;
    span->ctm.b = ctm_b;
    span->ctm.c = ctm_c;
    span->ctm.d = ctm_d;
    span->font_bbox.min.x = bbox_x0;
    span->font_bbox.min.y = bbox_y0;
    span->font_bbox.max.x = bbox_x1;
    span->font_bbox.max.y = bbox_y1;

    {
        const char *ff = strchr(font_name, '+');
        const char *f = (ff) ? ff+1 : font_name;
        if (extract_strdup(extract->alloc, f, &span->font_name)) goto end;
        span->flags.font_bold = font_bold ? 1 : 0;
        span->flags.font_italic = font_italic ? 1 : 0;
        span->flags.wmode = wmode ? 1 : 0;
        extract->span_offset_x = 0;
        extract->span_offset_y = 0;
    }

    e = 0;
end:

    return e;
}

/* Create a new empty span, based on the current one. */
static span_t *
split_to_new_span(extract_alloc_t *alloc, content_t *content, span_t *span0)
{
    content_t  save;
    span_t    *span;
    char      *name;

    if (extract_strdup(alloc, span0->font_name, &name))
        return NULL;

    if (content_append_new_span(alloc, content, &span))
    {
        extract_free(alloc, &name);
        return NULL;
    }

    save = span->base; /* Avoid overwriting linked list. */
    *span = *span0;
    span->base = save;
    span->font_name = name;
    span->chars = NULL;
    span->chars_num = 0;

    return span;
}

/*
This routine returns the previous non-space-char, UNLESS the span
starts with a space, in which case we accept that one.
*/
static span_t *
find_previous_non_space_char_ish(content_t *content, int *char_num, int *intervening_space)
{
    content_t *s;
    int i;

    *intervening_space = 0;
    for (s = content->prev; s != content; s = s->prev)
    {
        span_t *span = (span_t *)s;

        if (s->type != content_span)
            continue;

        for (i = span->chars_num-1; i >= 0; i--)
        {
            if (span->chars[i].ucs != 32 || i == 0)
            {
                *char_num = i;
                return span;
            }
            *intervening_space = 1;
        }
    }

    return NULL;
}

point_t
extract_predicted_end_of_char(char_t *char_, const span_t *span)
{
    double adv = char_->adv;
    point_t dir = { adv * (1 - span->flags.wmode), adv * span->flags.wmode };

    dir = extract_matrix4_transform_point(span->ctm, dir);
    dir.x += char_->x;
    dir.y += char_->y;

    return dir;
}

point_t
extract_end_of_span(const span_t *span)
{
    assert(span && span->chars_num > 0);
    return extract_predicted_end_of_char(&span->chars[span->chars_num-1], span);
}

int extract_add_char(extract_t *extract,
                     double     x,
                     double     y,
                     unsigned   ucs,
                     double     adv,
                     double     x0,
                     double     y0,
                     double     x1,
                     double     y1)
{
    int             e       = -1;
    char_t         *char_;
    extract_page_t *page    = extract->document.pages[extract->document.pages_num-1];
    subpage_t      *subpage = page->subpages[page->subpages_num-1];
    span_t         *span    = content_last_span(&subpage->content);
    span_t         *span0;
    int             char_num0;
    double          dist, perp, scale_squared;
    point_t         dir;
    int             intervening_space;

    if (span->flags.wmode)
    {
        dir.x = 0;
        dir.y = 1;
        scale_squared = span->ctm.c * span->ctm.c + span->ctm.d * span->ctm.d;
    }
    else
    {
        dir.x = 1;
        dir.y = 0;
        scale_squared = span->ctm.a * span->ctm.a + span->ctm.b * span->ctm.b;
    }
    dir = extract_matrix4_transform_point(span->ctm, dir);

    outf("(%f %f) ucs=% 5i=%c adv=%f", x, y, ucs, (ucs >=32 && ucs< 127) ? ucs : ' ', adv);

    /* Now, check whether we need to break to a new line, or add (or subtract) a space. */
    span0 = find_previous_non_space_char_ish(&subpage->content, &char_num0, &intervening_space);

    if (span0 == NULL)
    {
        outf("%c x=%g y=%g adv=%g\n", ucs, x, y, adv);
    }
    else
    {
        char_t *char_prev = &span0->chars[char_num0];
        double adv0 = char_prev->adv;
        point_t predicted_end_of_char0 = extract_predicted_end_of_char(char_prev, span0);
        /* We don't currently have access to the size of the advance for a space.
         * Typically it's around 1 to 1/2 that of a real char. So guess at that
         * using the 2 advances we have available to us. */
        double space_guess = (adv0 + adv)/4;

        /* Use dot product to calculate the distance that we have moved along the direction vector. */
        dist = (x - predicted_end_of_char0.x) * dir.x + (y - predicted_end_of_char0.y) * dir.y;
        /* Use dot product to calculate the distance that we have moved perpendicular to the direction vector. */
        perp = (x - predicted_end_of_char0.x) * dir.y - (y - predicted_end_of_char0.y) * dir.x;
        /* Both dist and perp are multiplied by scale_squared. */
        dist /= scale_squared;
        perp /= scale_squared;
        /* So now, dist, perp, adv, adv0 and space_guess are all in pre-transform space. */

        /* So fabs(dist) is expected to be 0, and perp is expected to be 0 for characters
         * "naturally placed" on a line. */
        outf("%c x=%g y=%g adv=%g dist=%g perp=%g\n", ucs, x, y, adv, dist, perp);

        /* Arbitrary fractions here; ideally we should consult the font bbox, but we don't currently
         * have that. */
        if (fabs(perp) > 3*space_guess/2 || fabs(dist) > space_guess * 8)
        {
            /* Create new span. */
            if (span->chars_num > 0)
            {
                extract->num_spans_autosplit += 1;
                span = split_to_new_span(extract->alloc, &subpage->content, span);
                if (span == NULL) goto end;
            }
        }
        else if (intervening_space)
        {
            /* Some files, notably zlib.3.pdf appear to contain stray extra spaces within the PDF
             * content themselves. e.g. "suppor ts". We therefore spot when the
             * space allocated for a space isn't used, and remove the space. */
            /* MAGIC NUMBER WARNING. zlib.pdf says that /4 is not sensitive enough. /3 is OK. */
            if (dist < space_guess/3)
            {
                if (span->chars_num > 0)
                {
                    span->chars_num--;
                    /* Don't need to worry about it being empty, as we're about to add another char! */
                }
                else
                {
                    span_t *space_span = content_prev_span(&span->base);
                    assert(space_span->chars_num > 0);
                    space_span->chars_num--;
                    if (space_span->chars_num == 0)
                        extract_span_free(extract->alloc, &space_span);
                }
            }
        }
        /* MAGIC NUMBER WARNING: We expect the space char to be about 1/2 as wide of a standard char.
         * zlib3.pdf shows that sometimes we need to insert a space when it's *just* smaller than
         * this. (e.g. 'eveninthe'). */
        else if (!intervening_space && dist > 2*space_guess/3)
        {
            /* Larger gap than expected. Add an extra space. */
            /* Where should the space go? At the predicted position where the previous char
             * ended. */
            char_ = extract_span_append_c(extract->alloc, span, ' ');
            if (char_ == NULL) goto end;

            char_->x = predicted_end_of_char0.x;
            char_->y = predicted_end_of_char0.y;
        }
    }

    char_ = extract_span_append_c(extract->alloc, span, ucs);
    if (char_ == NULL) goto end;

    char_->x = x;
    char_->y = y;

    char_->adv = adv;
    char_->bbox.min.x = x0;
    char_->bbox.min.y = y0;
    char_->bbox.max.x = x1;
    char_->bbox.max.y = y1;

    e = 0;
end:

    if (span->chars_num == 0)
    {
        extract_span_free(extract->alloc, &span);
    }

    return e;
}


int extract_span_end(extract_t *extract)
{
    extract_page_t *page    = extract->document.pages[extract->document.pages_num-1];
    subpage_t      *subpage = page->subpages[page->subpages_num-1];
    span_t         *span    = content_last_span(&subpage->content);

    if (span->chars_num == 0) {
        /* Calling code called extract_span_begin() then extract_span_end()
        without any call to extract_add_char(). Our joining code assumes that
        all spans are non-empty, so we need to delete this span. */
        extract_span_free(extract->alloc, &span);
    }

    return 0;
}


int extract_add_image(extract_t               *extract,
                      const char              *type,
                      double                   x,
                      double                   y,
                      double                   w,
                      double                   h,
                      void                    *data,
                      size_t                   data_size,
                      extract_image_data_free  data_free,
                      void                    *data_free_handle)
{
    int             e       = -1;
    extract_page_t *page    = extract->document.pages[extract->document.pages_num-1];
    subpage_t      *subpage = page->subpages[page->subpages_num-1];
    image_t        *image;

    extract->image_n += 1;
    if (content_append_new_image(extract->alloc, &subpage->content, &image)) goto end;
    image->x = x;
    image->y = y;
    image->w = w;
    image->h = h;
    image->data = data;
    image->data_size = data_size;
    image->data_free = data_free;
    image->data_free_handle = data_free_handle;
    if (extract_strdup(extract->alloc, type, &image->type)) goto end;
    if (extract_asprintf(extract->alloc, &image->id, "rId%i", extract->image_n) < 0) goto end;
    if (extract_asprintf(extract->alloc, &image->name, "image%i.%s", extract->image_n, image->type) < 0) goto end;

    subpage->images_num += 1;
    outf("subpage->images_num=%i", subpage->images_num);

    e = 0;
end:

    if (e) {
        extract_image_free(extract->alloc, &image);
    }

    return e;
}


static int tablelines_append(extract_alloc_t *alloc, tablelines_t *tablelines, rect_t *rect, double color)
{
    if (extract_realloc(
            alloc,
            &tablelines->tablelines,
            sizeof(*tablelines->tablelines) * (tablelines->tablelines_num + 1)
            )) return -1;
    tablelines->tablelines[ tablelines->tablelines_num].rect = *rect;
    tablelines->tablelines[ tablelines->tablelines_num].color = (float) color;
    tablelines->tablelines_num += 1;

    return 0;
}

static point_t transform(double x,
                         double y,
                         double ctm_a,
                         double ctm_b,
                         double ctm_c,
                         double ctm_d,
                         double ctm_e,
                         double ctm_f)
{
    point_t ret;

    ret.x = ctm_a * x + ctm_b * y + ctm_e;
    ret.y = ctm_c * x + ctm_d * y + ctm_f;

    return ret;
}

static double s_min(double a, double b)
{
    return (a < b) ? a : b;
}

static double s_max(double a, double b)
{
    return (a > b) ? a : b;
}

int extract_add_path4(extract_t *extract,
                      double     ctm_a,
                      double     ctm_b,
                      double     ctm_c,
                      double     ctm_d,
                      double     ctm_e,
                      double     ctm_f,
                      double     x0,
                      double     y0,
                      double     x1,
                      double     y1,
                      double     x2,
                      double     y2,
                      double     x3,
                      double     y3,
                      double     color)
{
    extract_page_t *page    = extract->document.pages[extract->document.pages_num-1];
    subpage_t      *subpage = page->subpages[page->subpages_num-1];
    point_t         points[4] = { transform(x0, y0, ctm_a, ctm_b, ctm_c, ctm_d, ctm_e, ctm_f),
                                  transform(x1, y1, ctm_a, ctm_b, ctm_c, ctm_d, ctm_e, ctm_f),
                                  transform(x2, y2, ctm_a, ctm_b, ctm_c, ctm_d, ctm_e, ctm_f),
                                  transform(x3, y3, ctm_a, ctm_b, ctm_c, ctm_d, ctm_e, ctm_f)
                                };
    rect_t          rect;
    int             i;
    double          dx, dy;

    outf("cmt=(%f %f %f %f %f %f) points=[(%f %f) (%f %f) (%f %f) (%f %f)]",
            ctm_a, ctm_b, ctm_c, ctm_d, ctm_e, ctm_f,
            x0, y0, x1, y1, x2, y2, x3, y3
            );
    outf("extract_add_path4(): [(%f %f) (%f %f) (%f %f) (%f %f)]",
            x0, y0, x1, y1, x2, y2, x3, y3);
    /* Find first step with dx > 0. */
    for (i=0; i<4; ++i)
    {
        if (points[(i+1) % 4].x > points[(i+0) % 4].x)    break;
    }
    outf("i=%i", i);
    if (i == 4) return 0;
    rect.min.x = points[(i+0) % 4].x;
    rect.max.x = points[(i+1) % 4].x;
    if (points[(i+2) % 4].x != rect.max.x)  return 0;
    if (points[(i+3) % 4].x != rect.min.x)  return 0;
    y0 = points[(i+1) % 4].y;
    y1 = points[(i+2) % 4].y;
    if (y0 == y1)   return 0;
    if (points[(i+3) % 4].y != y1)  return 0;
    if (points[(i+4) % 4].y != y0)  return 0;
    rect.min.y = (y1 > y0) ? y0 : y1;
    rect.max.y = (y1 > y0) ? y1 : y0;

    dx = rect.max.x - rect.min.x;
    dy = rect.max.y - rect.min.y;
    if (dx / dy > 5)
    {
        /* Horizontal line. */
        outf("have found horizontal line: %s", extract_rect_string(&rect));
        if (tablelines_append(extract->alloc, &subpage->tablelines_horizontal, &rect, color)) return -1;
    }
    else if (dy / dx > 5)
    {
        /* Vertical line. */
        outf("have found vertical line: %s", extract_rect_string(&rect));
        if (tablelines_append(extract->alloc, &subpage->tablelines_vertical, &rect, color)) return -1;
    }

    return 0;
}


int extract_add_line(extract_t *extract,
                     double     ctm_a,
                     double     ctm_b,
                     double     ctm_c,
                     double     ctm_d,
                     double     ctm_e,
                     double     ctm_f,
                     double     width,
                     double     x0,
                     double     y0,
                     double     x1,
                     double     y1,
                     double     color)
{
    extract_page_t *page = extract->document.pages[extract->document.pages_num-1];
    subpage_t      *subpage = page->subpages[page->subpages_num-1];
    point_t         p0 = transform(x0, y0, ctm_a, ctm_b, ctm_c, ctm_d, ctm_e, ctm_f);
    point_t         p1 = transform(x1, y1, ctm_a, ctm_b, ctm_c, ctm_d, ctm_e, ctm_f);
    double          width2 = width * sqrt( fabs( ctm_a * ctm_d - ctm_b * ctm_c));
    rect_t          rect;

    (void) color;
    rect.min.x = s_min(p0.x, p1.x);
    rect.min.y = s_min(p0.y, p1.y);
    rect.max.x = s_max(p0.x, p1.x);
    rect.max.y = s_max(p0.y, p1.y);

    outf("%s: width=%f ((%f %f)(%f %f)) rect=%s",
            extract_FUNCTION,
            width,
            x0, y0, x1, y1,
            extract_rect_string(&rect)
            );
    if (rect.min.x == rect.max.x && rect.min.y == rect.max.y)
    {
    }
    else if (rect.min.x == rect.max.x)
    {
        rect.min.x -= width2 / 2;
        rect.max.x += width2 / 2;
        return tablelines_append(extract->alloc, &subpage->tablelines_vertical, &rect, color);
    }
    else if (rect.min.y == rect.max.y)
    {
        rect.min.y -= width2 / 2;
        rect.max.y += width2 / 2;
        return tablelines_append(extract->alloc, &subpage->tablelines_horizontal, &rect, color);
    }

    return 0;
}

int extract_subpage_alloc(extract_alloc_t *alloc, rect_t mediabox, extract_page_t *page, subpage_t **psubpage)
{
    subpage_t *subpage;

    if (extract_malloc(alloc, psubpage, sizeof(subpage_t)))
    {
        return -1;
    }
    subpage = *psubpage;
    subpage->mediabox = mediabox;
    content_init(&subpage->content, content_root);
    subpage->images_num = 0;
    subpage->tablelines_horizontal.tablelines = NULL;
    subpage->tablelines_horizontal.tablelines_num = 0;
    subpage->tablelines_vertical.tablelines = NULL;
    subpage->tablelines_vertical.tablelines_num = 0;
    content_init(&subpage->tables, content_root);

    if (extract_realloc2(alloc,
                         &page->subpages,
                         sizeof(subpage_t*) * page->subpages_num,
                         sizeof(subpage_t*) * (page->subpages_num + 1)))
    {
        extract_free(alloc, psubpage);
        return -1;
    }
    page->subpages[page->subpages_num] = subpage;
    page->subpages_num += 1;

    return 0;
}

/* Appends new empty subpage_t to the last page of an extract->document. */
static int extract_subpage_begin(extract_t *extract, double x0, double y0, double x1, double y1)
{
    extract_page_t *page = extract->document.pages[extract->document.pages_num - 1];
    subpage_t      *subpage;
    rect_t          mediabox = { { x0, y0 }, { x1, y1 } };

    return extract_subpage_alloc(extract->alloc, mediabox, page, &subpage);
}

/* Appends new empty page_t to an extract->document. */
int extract_page_begin(extract_t *extract, double x0, double y0, double x1, double y1)
{
    extract_page_t *page;

    if (extract_malloc(extract->alloc, &page, sizeof(*page))) return -1;
    page->mediabox.min.x = x0;
    page->mediabox.min.y = y0;
    page->mediabox.max.x = x1;
    page->mediabox.max.y = y1;
    page->subpages = NULL;
    page->subpages_num = 0;
    page->split = NULL;

    if (extract_realloc2(
            extract->alloc,
            &extract->document.pages,
            sizeof(subpage_t*) * extract->document.pages_num,
            sizeof(subpage_t*) * (extract->document.pages_num + 1)
            )) {
        extract_free(extract->alloc, &page);
        return -1;
    }

    extract->document.pages[extract->document.pages_num] = page;
    extract->document.pages_num += 1;

    if (extract_subpage_begin(extract, x0, y0, x1, y1)) {
        extract->document.pages_num--;
        page_free(extract->alloc, &extract->document.pages[extract->document.pages_num]);
        return -1;
    }

    return 0;
}

int extract_fill_begin(extract_t *extract,
                       double     ctm_a,
                       double     ctm_b,
                       double     ctm_c,
                       double     ctm_d,
                       double     ctm_e,
                       double     ctm_f,
                       double     color)
{
    assert(extract->path_type == path_type_NONE);

    extract->path_type = path_type_FILL;
    extract->path.fill.color = color;
    extract->path.fill.n = 0;
    extract->path.fill.ctm.a = ctm_a;
    extract->path.fill.ctm.b = ctm_b;
    extract->path.fill.ctm.c = ctm_c;
    extract->path.fill.ctm.d = ctm_d;
    extract->path.fill.ctm.e = ctm_e;
    extract->path.fill.ctm.f = ctm_f;

    return 0;
}

int extract_stroke_begin(extract_t *extract,
                         double ctm_a,
                         double ctm_b,
                         double ctm_c,
                         double ctm_d,
                         double ctm_e,
                         double ctm_f,
                         double line_width,
                         double color)
{
    assert(extract->path_type == path_type_NONE);

    extract->path_type = path_type_STROKE;
    extract->path.stroke.ctm.a = ctm_a;
    extract->path.stroke.ctm.b = ctm_b;
    extract->path.stroke.ctm.c = ctm_c;
    extract->path.stroke.ctm.d = ctm_d;
    extract->path.stroke.ctm.e = ctm_e;
    extract->path.stroke.ctm.f = ctm_f;
    extract->path.stroke.width = line_width;
    extract->path.stroke.color = color;
    extract->path.stroke.point0_set = 0;
    extract->path.stroke.point_set = 0;

    return 0;
}

int extract_moveto(extract_t *extract, double x, double y)
{
    if (extract->path_type == path_type_FILL)
    {
        if (extract->path.fill.n == -1) return 0;
        if (extract->path.fill.n != 0)
        {
            outf0("returning error. extract->path.fill.n=%i", extract->path.fill.n);
            extract->path.fill.n = -1;
            return 0;
        }
        extract->path.fill.points[extract->path.fill.n].x = x;
        extract->path.fill.points[extract->path.fill.n].y = y;
        extract->path.fill.n += 1;
        return 0;
    }
    else if (extract->path_type == path_type_STROKE)
    {
        extract->path.stroke.point.x = x;
        extract->path.stroke.point.y = y;
        extract->path.stroke.point_set = 1;
        if (!extract->path.stroke.point0_set)
        {
            extract->path.stroke.point0 = extract->path.stroke.point;
            extract->path.stroke.point0_set = 1;
        }
        return 0;
    }
    else
    {
        assert(0);
        return -1;
    }
}

int extract_lineto(extract_t *extract, double x, double y)
{
    if (extract->path_type == path_type_FILL)
    {
        if (extract->path.fill.n == -1)    return 0;
        if (extract->path.fill.n == 0 || extract->path.fill.n >= 4)
        {
            outf0("returning error. extract->path.fill.n=%i", extract->path.fill.n);
            extract->path.fill.n = -1;
            return 0;
        }
        extract->path.fill.points[extract->path.fill.n].x = x;
        extract->path.fill.points[extract->path.fill.n].y = y;
        extract->path.fill.n += 1;
        return 0;
    }
    else if (extract->path_type == path_type_STROKE)
    {
        if (extract->path.stroke.point_set)
        {
            if (extract_add_line(extract,
                                 extract->path.stroke.ctm.a,
                                 extract->path.stroke.ctm.b,
                                 extract->path.stroke.ctm.c,
                                 extract->path.stroke.ctm.d,
                                 extract->path.stroke.ctm.e,
                                 extract->path.stroke.ctm.f,
                                 extract->path.stroke.width,
                                 extract->path.stroke.point.x,
                                 extract->path.stroke.point.y,
                                 x,
                                 y,
                                 extract->path.stroke.color))
            {
                return -1;
            }
        }
        extract->path.stroke.point.x = x;
        extract->path.stroke.point.y = y;
        extract->path.stroke.point_set = 1;
        if (!extract->path.stroke.point0_set)
        {
            extract->path.stroke.point0 = extract->path.stroke.point;
            extract->path.stroke.point0_set = 1;
        }
        return 0;
    }
    else
    {
        assert(0);
        return -1;
    }
}

int extract_closepath(extract_t *extract)
{
    if (extract->path_type == path_type_FILL)
    {
        if (extract->path.fill.n == 4)
        {
            /* We are closing a four-element path, so this could be a thin
            rectangle that defines a line in a table. */
            int e;
            e = extract_add_path4(extract,
                                  extract->path.fill.ctm.a,
                                  extract->path.fill.ctm.b,
                                  extract->path.fill.ctm.c,
                                  extract->path.fill.ctm.d,
                                  extract->path.fill.ctm.e,
                                  extract->path.fill.ctm.f,
                                  extract->path.fill.points[0].x,
                                  extract->path.fill.points[0].y,
                                  extract->path.fill.points[1].x,
                                  extract->path.fill.points[1].y,
                                  extract->path.fill.points[2].x,
                                  extract->path.fill.points[2].y,
                                  extract->path.fill.points[3].x,
                                  extract->path.fill.points[3].y,
                                  extract->path.fill.color);
            if (e) return e;
        }
        extract->path.fill.n = 0;
        return 0;
    }
    else if (extract->path_type == path_type_STROKE)
    {
        if (extract->path.stroke.point0_set && extract->path.stroke.point_set)
        {
            if (extract_add_line(extract,
                                 extract->path.stroke.ctm.a,
                                 extract->path.stroke.ctm.b,
                                 extract->path.stroke.ctm.c,
                                 extract->path.stroke.ctm.d,
                                 extract->path.stroke.ctm.e,
                                 extract->path.stroke.ctm.f,
                                 extract->path.stroke.width,
                                 extract->path.stroke.point.x,
                                 extract->path.stroke.point.y,
                                 extract->path.stroke.point0.x,
                                 extract->path.stroke.point0.y,
                                 extract->path.stroke.color))
            {
                return -1;
            }
            return 0;
        }
        extract->path.stroke.point = extract->path.stroke.point0;
        return 0;
    }
    else
    {
        assert(0);
        return -1;
    }
}


int extract_fill_end(extract_t *extract)
{
    assert(extract->path_type == path_type_FILL);
    extract->path_type = path_type_NONE;

    return 0;
}


int extract_stroke_end(extract_t *extract)
{
    assert(extract->path_type == path_type_STROKE);
    extract->path_type = path_type_NONE;

    return 0;
}



static int extract_subpage_end(extract_t *extract)
{
    (void) extract;
    return 0;
}


int extract_page_end(extract_t *extract)
{
    if (extract_subpage_end(extract))
        return -1;

    return 0;
}

static int
paragraph_to_text(extract_alloc_t   *alloc,
                  paragraph_t       *paragraph,
                  extract_astring_t *text)
{
    content_line_iterator  lit;
    line_t                *line;

    for (line = content_line_iterator_init(&lit, &paragraph->content); line != NULL; line = content_line_iterator_next(&lit))
    {
        content_span_iterator  sit;
        span_t                *span;

        for (span = content_span_iterator_init(&sit, &line->content); span != NULL; span = content_span_iterator_next(&sit))
        {
            int c;

            for (c=0; c<span->chars_num; ++c)
            {
                /* We encode each character as utf8. */
                char_t* char_ = &span->chars[c];
                unsigned cc = char_->ucs;
                if (extract_astring_catc_unicode(alloc,
                                                 text,
                                                 cc,
                                                 0 /*xml*/,
                                                 1 /*ascii_ligatures*/,
                                                 1 /*ascii_dash*/,
                                                 1 /*ascii_apostrophe*/
                                                 )) return -1;
            }
        }
    }
    if (extract_astring_catc(alloc, text, '\n')) return -1;

    return 0;
}

static int
paragraphs_to_text_content(extract_alloc_t   *alloc,
                           content_t         *paragraphs,
                           extract_astring_t *text)
{
    content_iterator  cit;
    content_t        *content;

    for (content = content_iterator_init(&cit, paragraphs); content != NULL; content = content_iterator_next(&cit))
    {
        if (content->type == content_paragraph)
        {
            if (paragraph_to_text(alloc, (paragraph_t *)content, text)) return -1;
        }
        else if (content->type == content_block)
        {
            block_t                    *block = (block_t *)content;
            content_paragraph_iterator  pit;
            paragraph_t                *paragraph;

            for (paragraph = content_paragraph_iterator_init(&pit, &block->content); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
            {
                if (paragraph_to_text(alloc, paragraph, text)) return -1;
            }
        }
    }
    return 0;
}


static int extract_write_tables_csv(extract_t *extract)
{
    int                ret = -1;
    int                p;
    char              *path = NULL;
    FILE              *f = NULL;
    extract_astring_t  text = {NULL, 0};

    if (!extract->tables_csv_format) return 0;

    outf("extract_write_tables_csv(): path_format=%s", extract->tables_csv_format);
    outf("extract->document.pages_num=%i", extract->document.pages_num);
    for (p=0; p<extract->document.pages_num; ++p)
    {
        int c;
        extract_page_t* page = extract->document.pages[p];
        for (c=0; c<page->subpages_num; ++c)
        {
            content_table_iterator  tit;
            table_t                *table;
            subpage_t              *subpage = page->subpages[c];

            outf("p=%i subpage->tables_num=%i", p, content_count_tables(&subpage->tables));
            for (table = content_table_iterator_init(&tit, &subpage->tables); table != NULL; table = content_table_iterator_next(&tit))
            {
                int y;
                extract_free(extract->alloc, &path);
                if (extract_asprintf(extract->alloc, &path, extract->tables_csv_format, extract->tables_csv_i) < 0) goto end;
                extract->tables_csv_i += 1;
                outf("Writing table to: %s", path);
                outf("table->cells_num_x=%i", table->cells_num_x);
                outf("table->cells_num_y=%i", table->cells_num_y);
                f = fopen(path, "w");
                if (!f) goto end;
                for (y=0; y<table->cells_num_y; ++y)
                {
                    int x;
                    int have_output = 0;
                    for (x=0; x<table->cells_num_x; ++x)
                    {
                        cell_t* cell = table->cells[table->cells_num_x * y + x];
                        extract_astring_free(extract->alloc, &text);
                        if (y==0)
                        {
                            outf("y=0 x=%i cell->rect=%s", x, extract_rect_string(&cell->rect));
                        }
                        if (have_output) fprintf(f, ",");
                        have_output = 1;
                        if (paragraphs_to_text_content(
                                extract->alloc,
                                &cell->content,
                                &text
                                )) goto end;
                        /* Reference cvs output trims trailing spaces. */
                        extract_astring_char_truncate_if(&text, ' ');
                        fprintf(f, "\"%s\"", text.chars ? text.chars : "");
                    }
                    fprintf(f, "\n");
                }
                fclose(f);
                f = NULL;
            }
        }
    }

    ret = 0;
end:

    if (f) fclose(f);
    extract_free(extract->alloc, &path);
    extract_astring_free(extract->alloc, &text);

    return ret;
}


int extract_process(extract_t *extract,
                    int        spacing,
                    int        rotation,
                    int        images)
{
    int e = -1;

    if (extract_realloc2(
            extract->alloc,
            &extract->contentss,
            sizeof(*extract->contentss) * extract->contentss_num,
            sizeof(*extract->contentss) * (extract->contentss_num + 1)
            )) goto end;
    extract_astring_init(&extract->contentss[extract->contentss_num]);
    extract->contentss_num += 1;

    if (extract_document_join(extract->alloc, &extract->document, extract->layout_analysis)) goto end;

    if (extract->format == extract_format_ODT)
    {
        if (extract_document_to_odt_content(
                extract->alloc,
                &extract->document,
                spacing,
                rotation,
                images,
                &extract->contentss[extract->contentss_num - 1],
                &extract->odt_styles
                )) goto end;
    }
    else if (extract->format == extract_format_DOCX)
    {
        if (extract_document_to_docx_content(
                extract->alloc,
                &extract->document,
                spacing,
                rotation,
                images,
                &extract->contentss[extract->contentss_num - 1]
                )) goto end;
    }
    else if (extract->format == extract_format_HTML)
    {
        if (extract_document_to_html_content(
                extract->alloc,
                &extract->document,
                rotation,
                images,
                &extract->contentss[extract->contentss_num - 1]
                )) goto end;
    }
    else if (extract->format == extract_format_TEXT)
    {
        int p;
        for (p=0; p<extract->document.pages_num; ++p)
        {
            extract_page_t* page = extract->document.pages[p];
            int c;
            for (c=0; c<page->subpages_num; ++c)
            {
                subpage_t* subpage = page->subpages[c];
                if (paragraphs_to_text_content(
                        extract->alloc,
                        &subpage->content,
                        &extract->contentss[extract->contentss_num - 1]
                    )) goto end;
            }
        }
    }
    else
    {
        outf0("Invalid format=%i", extract->format);
        assert(0);
        errno = EINVAL;
        return 1;
    }

    if (extract_document_images(extract->alloc, &extract->document, &extract->images)) goto end;

    if (extract->tables_csv_format)
    {
        extract_write_tables_csv(extract);
    }

    {
        int p;
        for (p=0; p<extract->document.pages_num; ++p) {
            page_free(extract->alloc, &extract->document.pages[p]);
        }
        extract_free(extract->alloc, &extract->document.pages);
        extract->document.pages_num = 0;
    }

    e = 0;
end:

    return e;
}

int extract_write(extract_t *extract, extract_buffer_t *buffer)
{
    int            e = -1;
    extract_zip_t *zip = NULL;
    char          *text2 = NULL;
    int            i;

    if (extract->format == extract_format_ODT)
    {
        if (extract_zip_open(buffer, &zip)) goto end;
        for (i=0; i<odt_template_items_num; ++i) {
            const odt_template_item_t* item = &odt_template_items[i];
            extract_free(extract->alloc, &text2);
            outf("i=%i item->name=%s", i, item->name);
            if (extract_odt_content_item(
                    extract->alloc,
                    extract->contentss,
                    extract->contentss_num,
                    &extract->odt_styles,
                    &extract->images,
                    item->name,
                    item->text,
                    &text2
                    ))
            {
                goto end;
            }
            {
                const char* text3 = (text2) ? text2 : item->text;
                if (extract_zip_write_file(zip, text3, strlen(text3), item->name)) goto end;
            }
        }
        outf0("extract->images.images_num=%i", extract->images.images_num);
        for (i=0; i<extract->images.images_num; ++i) {
            image_t* image = extract->images.images[i];
            extract_free(extract->alloc, &text2);
            if (extract_asprintf(extract->alloc, &text2, "Pictures/%s", image->name) < 0) goto end;
            if (extract_zip_write_file(zip, image->data, image->data_size, text2)) goto end;
        }
        if (extract_zip_close(&zip)) goto end;
    }
    else if (extract->format == extract_format_DOCX)
    {
        if (extract_zip_open(buffer, &zip)) goto end;
        for (i=0; i<docx_template_items_num; ++i) {
            const docx_template_item_t* item = &docx_template_items[i];
            extract_free(extract->alloc, &text2);
            outf("i=%i item->name=%s", i, item->name);
            if (extract_docx_content_item(
                    extract->alloc,
                    extract->contentss,
                    extract->contentss_num,
                    &extract->images,
                    item->name,
                    item->text,
                    &text2
                    ))
            {
                goto end;
            }

            {
                const char* text3 = (text2) ? text2 : item->text;
                if (extract_zip_write_file(zip, text3, strlen(text3), item->name)) goto end;
            }
        }
        for (i=0; i<extract->images.images_num; ++i) {
            image_t* image = extract->images.images[i];
            extract_free(extract->alloc, &text2);
            if (extract_asprintf(extract->alloc, &text2, "word/media/%s", image->name) < 0) goto end;
            if (extract_zip_write_file(zip, image->data, image->data_size, text2)) goto end;
        }
        if (extract_zip_close(&zip)) goto end;

    }
    else if (extract->format == extract_format_HTML)
    {
        for (i=0; i<extract->contentss_num; ++i)
        {
            if (extract_buffer_write(buffer, extract->contentss[i].chars, extract->contentss[i].chars_num, NULL)) goto end;
        }
    }
    else if (extract->format == extract_format_TEXT)
    {
        for (i=0; i<extract->contentss_num; ++i)
        {
            if (extract_buffer_write(buffer, extract->contentss[i].chars, extract->contentss[i].chars_num, NULL)) goto end;
        }
    }
    else
    {
        outf0("Invalid format=%i", extract->format);
        assert(0);
        errno = EINVAL;
        return 1;
    }

    e = 0;
end:

    if (e)
    {
        outf("failed: %s", strerror(errno));
        extract_zip_close(&zip);
    }
    extract_free(extract->alloc, &text2);

    return e;
}

int extract_write_content(extract_t *extract, extract_buffer_t *buffer)
{
    int i;

    for (i=0; i<extract->contentss_num; ++i) {
        if (extract_buffer_write(
                buffer,
                extract->contentss[i].chars,
                extract->contentss[i].chars_num,
                NULL /*o_actual*/
                )) return -1;
    }

    return 0;
}

static int string_ends_with(const char *string, const char *end)
{
    size_t string_len = strlen(string);
    size_t end_len = strlen(end);

    if (end_len > string_len) return 0;

    return memcmp(string + string_len - end_len, end, end_len) == 0;
}

int extract_write_template(extract_t  *extract,
                           const char *path_template,
                           const char *path_out,
                           int         preserve_dir)
{
    if (string_ends_with(path_out, ".odt"))
    {
        return extract_odt_write_template(extract->alloc,
                                          extract->contentss,
                                          extract->contentss_num,
                                          &extract->odt_styles,
                                          &extract->images,
                                          path_template,
                                          path_out,
                                          preserve_dir);
    }
    else
    {
        return extract_docx_write_template(extract->alloc,
                                           extract->contentss,
                                           extract->contentss_num,
                                           &extract->images,
                                           path_template,
                                           path_out,
                                           preserve_dir);
    }
}


void extract_end(extract_t **pextract)
{
    int i;
    extract_t *extract = *pextract;

    if (!extract) return;

    extract_document_free(extract->alloc, &extract->document);
    for (i=0; i<extract->contentss_num; ++i) {
        extract_astring_free(extract->alloc, &extract->contentss[i]);
    }
    extract_free(extract->alloc, &extract->contentss);
    extract_images_free(extract->alloc, &extract->images);
    extract_odt_styles_free(extract->alloc, &extract->odt_styles);

    extract_free(extract->alloc, pextract);
}

void extract_internal_end(void)
{
    extract_span_string(NULL, NULL);
}

void extract_exp_min(extract_t *extract, size_t size)
{
    extract_alloc_exp_min(extract->alloc, size);
}

double extract_font_size(matrix4_t *ctm)
{
    double font_size = extract_matrix_expansion(*ctm);

    /* Round font_size to nearest 0.01. */
    font_size = (double) (int) (font_size * 100.0f + 0.5f) / 100.0f;

    return font_size;
}

rect_t extract_block_pre_rotation_bounds(block_t *block, double angle)
{
    content_paragraph_iterator  pit;
    paragraph_t                *paragraph;
    rect_t                      pre_box   = extract_rect_empty;
    matrix4_t                   unrotate, rotate;
    point_t                     centre, trans_centre;

    /* Construct a matrix to undo the rotation that we are about to put into
     * the file. i.e. get us a matrix that maps us from where the chars are
     * positioned back to the pre-rotated position. These pre-rotated positions
     * can then be used to calculate the origin/extent of the area that we
     * need to put into the file. */

    /* The well know rotation matrixes:
     *
     *  CW: [  cos(theta)     sin(theta) ]  CCW: [  cos(theta)    -sin(theta) ]
     *      [ -sin(theta)     cos(theta) ]       [  sin(theta)     cos(theta) ]
     */

    /* Word gives us an angle to rotate by clockwise. So the inverse is the
     * CCW matrix: */
    unrotate.a = cos(angle);
    unrotate.b = -sin(angle);
    unrotate.c = -unrotate.b;
    unrotate.d = unrotate.a;
    /* And the forward rotation is the CW matrix: */
    rotate.a = unrotate.a;  /* cos(theta) =  cos(-theta) */
    rotate.b = -unrotate.b; /* sin(theta) = -sin(-theta) */
    rotate.c = -rotate.b;
    rotate.d = rotate.a;

    /* So ctm.unrotate.rotate = ctm, by construction. ctm.unrotate should
     * (in the common cases where the ctm is just a scale + rotation)  map
     * all our character locations back to a rectangular region. We now
     * calculate that region as pre_box. */

    for (paragraph = content_paragraph_iterator_init(&pit, &block->content); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
    {
        content_line_iterator  lit;
        line_t                *line;

        for (line = content_line_iterator_init(&lit, &paragraph->content); line != NULL; line = content_line_iterator_next(&lit))
        {
            span_t  *span0 = content_first_span(&line->content);
            span_t  *span1 = content_last_span(&line->content);
            point_t  start = { span0->chars[0].x, span0->chars[0].y};
            point_t  end   = extract_end_of_span(span1);
            double   hoff  = span0->font_bbox.max.y - (span0->font_bbox.min.y < 0 ? span0->font_bbox.min.y : 0);

            outf("%f %f -> %f %f\n", start.x, start.y, end.x, end.y);
            start = extract_matrix4_transform_point(unrotate, start);
            end   = extract_matrix4_transform_point(unrotate, end);
            outf("   --------->    %f %f -> %f %f\n", start.x, start.y, end.x, end.y);

            /* Allow for the height of the span here. */
            hoff *= sqrt(span0->ctm.c * span0->ctm.c + span0->ctm.d * span0->ctm.d);

            if (start.y < end.y)
                start.y -= hoff;
            else
                end.y -= hoff;
            pre_box = extract_rect_union_point(pre_box, start);
            pre_box = extract_rect_union_point(pre_box, end);
        }
    }

    /* So pre_box rotated around the origin by angle should give us the region we want. */
    /* BUT word etc rotate around the centre of the box. So we need to offset the region to
     * allow for this. */
    /* So word, takes the declared box, and subtracts the centre vector from it. Then it
     * does the rotation (around the origin - now the centre of the box). Then it adds the
     * centre vector to it again. So the centre of the box does not change. Unfortunately,
     * we haven't easily got the centre vector of the transformed box to hand, so calculate
     * it by rerotating the centre vector of the pre_box.*/
    centre.x  = (pre_box.min.x + pre_box.max.x)/2;
    centre.y  = (pre_box.min.y + pre_box.max.y)/2;
    trans_centre = extract_matrix4_transform_point(rotate, centre);
#if 0
    {
        point_t centre2 = extract_matrix4_transform_point(unrotate, trans_centre);
        centre2 = centre2;
    }
#endif
#if 0
    printf("Centre of this paragraph should be %f %f\n", trans_centre.x, trans_centre.y);
#endif

    /* So the centre of our pre_box should be trans_centre not centre. */
    centre.x -= trans_centre.x;
    centre.y -= trans_centre.y;
    pre_box.min.x -= centre.x;
    pre_box.min.y -= centre.y;
    pre_box.max.x -= centre.x;
    pre_box.max.y -= centre.y;

#if 0
    /* So, as a sanity check, convert the 4 corners back to a quad. */
    {
        rect_t centred_box = { pre_box.min.x - trans_centre.x,
                               pre_box.min.y - trans_centre.y,
                               pre_box.max.x - trans_centre.x,
                               pre_box.max.y - trans_centre.y };
        point_t corner;

        corner = extract_matrix4_transform_xy(rotate, centred_box.min.x, centred_box.min.y);
        corner.x += trans_centre.x;
        corner.y += trans_centre.y;
        printf("TL: %f %f\n", corner.x, corner.y);
        corner = extract_matrix4_transform_xy(rotate, centred_box.max.x, centred_box.min.y);
        corner.x += trans_centre.x;
        corner.y += trans_centre.y;
        printf("TR: %f %f\n", corner.x, corner.y);
        corner = extract_matrix4_transform_xy(rotate, centred_box.max.x, centred_box.max.y);
        corner.x += trans_centre.x;
        corner.y += trans_centre.y;
        printf("BR: %f %f\n", corner.x, corner.y);
        corner = extract_matrix4_transform_xy(rotate, centred_box.min.x, centred_box.max.y);
        corner.x += trans_centre.x;
        corner.y += trans_centre.y;
        printf("BL: %f %f\n", corner.x, corner.y);
    }
#endif

    /* And a further adjustment. If we mess up line widths, text can wrap too early,
     * resulting in content extending too far down the page, and truncating at the
     * bottom of the text frame. Similarly, line spacing. We can't tell word 'make
     * the box large enough', so we have to add a fudge factor and extend the bottom
     * of the box ourselves. As long as we aren't filling the background, or drawing
     * a bounding box, this should be fine.
     *
     * Unfortunately, we can't just extend pre_box downwards, because we rotate from
     * the centre of the box, so we need to adjust for that.
     */
    /* Double the height of the box. */
    {
        /* extra = how much to extend the box downwards. */
        double extra = pre_box.max.y - pre_box.min.y;
        /* So we are offsetting the centre of the box by offset. */
        point_t offset = { 0, extra/2 };
        point_t toffset;
        pre_box.max.y += extra;
        toffset = extract_matrix4_transform_point(rotate, offset);
        pre_box.min.x += toffset.x - offset.x;
        pre_box.min.y += toffset.y - offset.y;
        pre_box.max.x += toffset.x - offset.x;
        pre_box.max.y += toffset.y - offset.y;
    }

    return pre_box;
}

double extract_baseline_angle(const matrix4_t *ctm)
{
    return atan2(ctm->b, ctm->a);
}







mupdf-1.21.1-source/thirdparty/extract/src/html.c

/* These extract_html_*() functions generate docx content and docx zip archive
data.

Caller must call things in a sensible order to create valid content -
e.g. don't call docx_paragraph_start() twice without intervening call to
docx_paragraph_finish(). */

#include "../include/extract.h"

#include "astring.h"
#include "document.h"
#include "html.h"
#include "mem.h"
#include "memento.h"
#include "outf.h"
#include "sys.h"
#include "text.h"
#include "zip.h"

#include <assert.h>
#include <errno.h>
#include <float.h>
#include <math.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>

#include <sys/stat.h>


static void content_state_init(content_state_t *content_state)
{
    content_state->font.name = NULL;
    content_state->font.size = 0;
    content_state->font.bold = 0;
    content_state->font.italic = 0;
    content_state->ctm_prev = NULL;
}

static int
content_state_reset(extract_alloc_t *alloc, content_state_t *content_state, extract_astring_t *content)
{
    int e = -1;

    if (content_state->font.bold)
    {
        if (extract_astring_cat(alloc, content, "</b>")) goto end;
        content_state->font.bold = 0;
    }
    if (content_state->font.italic)
    {
        if (extract_astring_cat(alloc, content, "</i>")) goto end;
        content_state->font.italic = 0;
    }

    e = 0;
end:

    return e;
}

static int
paragraph_to_html_content(extract_alloc_t   *alloc,
                          content_state_t   *content_state,
                          paragraph_t       *paragraph,
                          int                single_line,
                          extract_astring_t *content)
{
    int                    e = -1;
    const char            *endl = (single_line) ? "" : "\n";
    content_line_iterator  lit;
    line_t                *line;

    if (extract_astring_catf(alloc, content, "%s%s<p>", endl, endl)) goto end;

    for (line = content_line_iterator_init(&lit, &paragraph->content); line != NULL; line = content_line_iterator_next(&lit))
    {
        content_span_iterator  sit;
        span_t                *span;

        for (span = content_span_iterator_init(&sit, &line->content); span != NULL; span = content_span_iterator_next(&sit))
        {
            int c;

            content_state->ctm_prev = &span->ctm;
            if (span->flags.font_bold != content_state->font.bold)
            {
                if (extract_astring_cat(alloc, content,
                        span->flags.font_bold ? "<b>" : "</b>"
                        )) goto end;
                content_state->font.bold = span->flags.font_bold;
            }
            if (span->flags.font_italic != content_state->font.italic)
            {
                if ( extract_astring_cat(alloc, content,
                        span->flags.font_italic ? "<i>" : "</i>"
                        )) goto end;
                content_state->font.italic = span->flags.font_italic;
            }

            for (c=0; c<span->chars_num; ++c)
            {
                char_t* char_ = &span->chars[c];
                if (extract_astring_catc_unicode_xml(alloc, content, char_->ucs)) goto end;
            }
        }

        if (content->chars_num && lit.next->type != content_root)
        {
            if (content->chars[content->chars_num-1] == '-')    content->chars_num -= 1;
            else if (content->chars[content->chars_num-1] != ' ')
            {
                extract_astring_catc(alloc, content, ' ');
            }
        }
    }
    if (extract_astring_catf(alloc, content, "%s</p>", endl)) goto end;

    e = 0;

    end:
    return e;
}


/* Append html for paragraphs[] to <content>. Updates *state if we change font
etc. */
static int
paragraphs_to_html_content(extract_alloc_t    *alloc,
                           content_state_t    *state,
                           content_t          *paragraphs,
                           int                 single_line,
                           extract_astring_t  *content)
{
    content_paragraph_iterator  pit;
    paragraph_t                *paragraph;
    int e = -1;

    for (paragraph = content_paragraph_iterator_init(&pit, paragraphs); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
        if (paragraph_to_html_content(alloc, state, paragraph, single_line, content)) goto end;

    if (content_state_reset(alloc, state, content)) goto end;
    e = 0;

    end:
    return e;
}

static int
append_table(extract_alloc_t *alloc, content_state_t *state, table_t *table, extract_astring_t *content)
{
    int e = -1;
    int y;

    if (extract_astring_cat(alloc, content, "\n\n<table border=\"1\" style=\"border-collapse:collapse\">\n")) goto end;

    for (y=0; y<table->cells_num_y; ++y)
    {
        /* If 1, we put each <td>...</td> on a separate line. */
        int x;
        if (extract_astring_cat(alloc, content, "    <tr>\n")) goto end;
        for (x=0; x<table->cells_num_x; ++x)
        {
            cell_t* cell = table->cells[y*table->cells_num_x + x];
            if (!cell->above || !cell->left)
            {
                /* HTML does not require anything for cells that are subsumed
                by other cells that extend horizontally and vertically. */
                continue;
            }
            if (extract_astring_cat(alloc, content, "        ")) goto end;
            if (extract_astring_cat(alloc, content, "<td")) goto end;

            if (cell->extend_right > 1)
            {
                if (extract_astring_catf(alloc, content, " colspan=\"%i\"", cell->extend_right)) goto end;
            }
            if (cell->extend_down > 1)
            {
                if (extract_astring_catf(alloc, content, " rowspan=\"%i\"", cell->extend_down)) goto end;
            }

            if (extract_astring_cat(alloc, content, ">")) goto end;

            if (paragraphs_to_html_content(alloc, state, &cell->content, 1 /* single_line*/, content)) goto end;
            if (extract_astring_cat(alloc, content, "</td>")) goto end;
            if (extract_astring_cat(alloc, content, "\n")) goto end;

            if (content_state_reset(alloc, state, content)) goto end;
        }
        if (extract_astring_cat(alloc, content, "    </tr>\n")) goto end;
    }
    if (extract_astring_cat(alloc, content, "</table>\n\n")) goto end;
    e = 0;

    end:
    return e;
}

/* FIXME: Badly named! first_char_of_last_span_of_paragraph! */
static char_t *
paragraph_first_char(const paragraph_t *paragraph)
{
    line_t *line = content_last_line(&paragraph->content);
    span_t *span = content_last_span(&line->content);
    return &span->chars[0];
}

static int compare_paragraph_y(const void *a, const void *b)
{
    const paragraph_t *const *a_paragraph = a;
    const paragraph_t *const *b_paragraph = b;
    double a_y = paragraph_first_char(*a_paragraph)->y;
    double b_y = paragraph_first_char(*b_paragraph)->y;

    if (a_y > b_y)  return +1;
    if (a_y < b_y)  return -1;

    return 0;
}

/*
*/
static int
split_to_html(extract_alloc_t *alloc, split_t *split, subpage_t ***ppsubpage, extract_astring_t *output)
{
    int                          p;
    int                          s;
    subpage_t                   *subpage;
    int                          paragraphs_num;
    paragraph_t                **paragraphs = NULL;
    content_paragraph_iterator   pit;
    paragraph_t                 *paragraph;
    content_table_iterator       tit;
    table_t                     *table;
    content_state_t              state;
    content_state_init(&state);

    if (split == NULL) {
        /* fall through to below - SPLIT_NONE */
    } else if (split->type == SPLIT_HORIZONTAL) {
        int ret = 0;
        double total = 0;
        for (s = 0; s < split->count; s++) {
            total += split->split[s]->weight;
        }
        if (split->count > 1)
            extract_astring_cat(alloc, output, "<div style=\"display:flex;\">\n");
        for (s = 0; s < split->count; s++) {
            if (split->count > 1)
            {
                if (total == 0)
                {
                    extract_astring_catf(alloc, output, "<div>\n");
                }
                else
                {
                    extract_astring_catf(alloc, output, "<div style=\"width:%g%%;\">\n", 100.0*split->split[s]->weight/total);
                }
            }
            ret = split_to_html(alloc, split->split[s], ppsubpage, output);
            if (ret)
                break;
            if (split->count > 1)
                extract_astring_cat(alloc, output, "</div>\n");
        }
        if (split->count > 1)
            extract_astring_cat(alloc, output, "</div>\n");
        return ret;
    } else if (split->type == SPLIT_VERTICAL) {
        int ret = 0;
        for (s = 0; s < split->count; s++) {
            ret = split_to_html(alloc, split->split[s], ppsubpage, output);
            if (ret)
                break;
        }
        return ret;
    }

    /* We'll deal with the next subpage entry. Increment the pointer for the
     * next caller. */
    subpage = **ppsubpage;
    *ppsubpage = (*ppsubpage)+1;

    /* Output paragraphs and tables in order of increasing <y> coordinate.

        Unfortunately the paragraph ordering we do in page->paragraphs[]
        isn't quite right and results in bad ordering if ctm/trm matrices are
        inconsistent. So we create our own list of paragraphs sorted strictly
        by y coordinate of the first char of each paragraph. */
    paragraphs_num = content_count_paragraphs(&subpage->content);
    if (extract_malloc(alloc, &paragraphs, sizeof(*paragraphs) * paragraphs_num)) goto end;
    for (p = 0, paragraph = content_paragraph_iterator_init(&pit, &subpage->content); paragraph != NULL; p++, paragraph = content_paragraph_iterator_next(&pit))
        paragraphs[p] = paragraph;
    qsort(paragraphs, paragraphs_num, sizeof(*paragraphs), compare_paragraph_y);

    if (0)
    {
        int p;
        outf0("paragraphs are:");
        for (p=0; p<paragraphs_num; ++p)
        {
            paragraph_t* paragraph = paragraphs[p];
            line_t *line = content_first_line(&paragraph->content);
            span_t *span = content_first_span(&line->content);
            outf0("    p=%i: %s", p, extract_span_string(NULL, span));
        }
    }

    p = 0;
    table = content_table_iterator_init(&tit, &subpage->tables);
    for(;;)
    {
        double y_paragraph;
        double y_table;
        paragraph_t* paragraph = (p == paragraphs_num) ? NULL : paragraphs[p];
        if (!paragraph && !table) break;
        y_paragraph = (paragraph) ? content_first_span(&content_first_line(&paragraph->content)->content)->chars[0].y : DBL_MAX;
        y_table = (table) ? table->pos.y : DBL_MAX;
        outf("p=%i y_paragraph=%f", p, y_paragraph);
        outf("y_table=%f", y_table);
        if (paragraph && y_paragraph < y_table)
        {
            //extract_astring_catf(alloc, output, "<p>@@@ paragraph %i y=%f @@@)</p>\n", p, y_paragraph);
            if (paragraph_to_html_content(alloc, &state, paragraph, 0 /*single_line*/, output)) goto end;
            if (content_state_reset(alloc, &state, output)) goto end;
            p += 1;
        }
        else if (table)
        {
            //extract_astring_catf(alloc, output, "<p>@@@ table %t y=%f @@@)</p>\n", p, y_table);
            if (append_table(alloc, &state, table, output)) goto end;
            table = content_table_iterator_next(&tit);
        }
    }
    extract_free(alloc, &paragraphs);
    return 0;

end:
    extract_free(alloc, &paragraphs);
    return -1;
}

int extract_document_to_html_content(extract_alloc_t   *alloc,
                                     document_t        *document,
                                     int                rotation,
                                     int                images,
                                     extract_astring_t *content)
{
    int ret = -1;
    int n;
    paragraph_t **paragraphs = NULL;

    (void) rotation;
    (void) images;

    extract_astring_cat(alloc, content, "<html>\n");
    extract_astring_cat(alloc, content, "<body>\n");

    /* Write paragraphs into <content>. */
    for (n=0; n<document->pages_num; ++n)
    {
        extract_page_t  *page     = document->pages[n];
        subpage_t      **psubpage = page->subpages;

        /* Every page gets its own div. */
        extract_astring_cat(alloc, content, "<div>\n");

        ret = split_to_html(alloc, page->split, &psubpage, content);
        if (ret)
            goto end;

        extract_astring_cat(alloc, content, "</div>\n");
    }
    extract_astring_cat(alloc, content, "</body>\n");
    extract_astring_cat(alloc, content, "</html>\n");

    ret = 0;
end:

    extract_free(alloc, &paragraphs);

    return ret;
}







mupdf-1.21.1-source/thirdparty/extract/src/html.h

#ifndef ARTIFEX_EXTRACT_HTML_H
#define ARTIFEX_EXTRACT_HTML_H

/* Only for internal use by extract code.  */

/* Things for creating docx files. */

int extract_document_to_html_content(
        extract_alloc_t*    alloc,
        document_t*         document,
        int                 rotation,
        int                 images,
        extract_astring_t*  content
        );
/* Makes *o_content point to a string containing all paragraphs in *document in
docx XML format.

This string can be passed to extract_docx_content_item() or
extract_docx_write_template() to be inserted into a docx archive's
word/document.xml. */


#endif







mupdf-1.21.1-source/thirdparty/extract/src/join.c

#include "../include/extract.h"
#include "../include/extract_alloc.h"

#include "astring.h"
#include "document.h"
#include "mem.h"
#include "outf.h"

#include <assert.h>
#include <float.h>
#include <math.h>
#include <stdio.h>


static char_t *span_char_first(span_t *span)
{
    assert(span->chars_num > 0);
    return &span->chars[0];
}

static char_t *span_char_last(span_t *span)
{
    assert(span->chars_num > 0);
    return &span->chars[span->chars_num-1];
}

const char *extract_matrix_string(const matrix_t *matrix)
{
    static char ret[5][64];
    static int i = 0;
    i = (i + 1) % 5;
    snprintf(ret[i], sizeof(ret[i]), "{%f %f %f %f %f %f}",
            matrix->a,
            matrix->b,
            matrix->c,
            matrix->d,
            matrix->e,
            matrix->f);

    return ret[i];
}

const char *extract_matrix4_string(const matrix4_t *matrix)
{
    static char ret[5][64];
    static int i = 0;
    i = (i + 1) % 5;
    snprintf(ret[i], sizeof(ret[i]), "{%f %f %f %f}",
            matrix->a,
            matrix->b,
            matrix->c,
            matrix->d);
    return ret[i];
}

/* Returns first line in paragraph. */
static line_t *paragraph_line_first(const paragraph_t *paragraph)
{
    return content_first_line(&paragraph->content);
}

/* Returns last line in paragraph. */
static line_t *paragraph_line_last(const paragraph_t *paragraph)
{
    return content_last_line(&paragraph->content);
}



/* Things for direct conversion of text spans into lines and paragraphs. */

static int
matrices_are_compatible(const matrix4_t *ctm_a, const matrix4_t *ctm_b, int wmode)
{
    double  dot, pdot;

    /* Calculate the dot product between the direction vector transformed by each ctm. This should be large for
     * compatible lines (cos they should be colinear). Also calculate the dot product between the direction
     * vector transformed by the first ctm, and perp(direction vector) transformed by the second ctm. This
     * should be zero. */
    if (wmode)
    {
        dot  = ctm_a->c * ctm_b->c + ctm_a->d * ctm_b->d;
        pdot = ctm_a->c * ctm_b->d - ctm_a->d * ctm_b->c;
    }
    else
    {
        dot  = ctm_a->a * ctm_b->a + ctm_a->b * ctm_b->b;
        pdot = ctm_a->a * ctm_b->b - ctm_a->b * ctm_b->a;
    }
    /* Negative dot means lines are in opposite sense. */
    if (dot <= 0)
        return 0;
    /* Remove the scaling from pdot to get back to a unit vector. */
    pdot /= dot;

    return (fabs(pdot) < 0.1);
}

/* Returns 1 if lines have same wmode and have the same baseline vector, else 0. */
static int
lines_are_compatible(line_t *a,
                     line_t *b)
{
    span_t *first_span_a = content_first_span(&a->content);
    span_t *first_span_b = content_first_span(&b->content);

    if (a == b) return 0;
    if (!first_span_a || !first_span_b) return 0;

    /* We only join lines with the same wmode. */
    if (first_span_a->flags.wmode != first_span_b->flags.wmode)
        return 0;

    return matrices_are_compatible(&first_span_a->ctm, &first_span_b->ctm, first_span_a->flags.wmode);
}


static const unsigned ucs_NONE = ((unsigned) -1);

/* Returns with <o_span> containing char_t's from <span> that are inside
rect, and *span modified to remove any char_t's that we have moved to
<o_span>.

May return with span->chars_num == 0, in which case the caller must remove the
span (including freeing .font_name), because lots of code assumes that there
are no empty spans. */
static int
span_inside_rect(extract_alloc_t *alloc,
                 span_t          *span,
                 rect_t          *rect,
                 span_t          *o_span)
{
    int       c;
    content_t save = *(content_t *)o_span;

    *o_span = *span;
    *(content_t *)o_span = save; /* Avoid changing prev/next. */
    extract_strdup(alloc, span->font_name, &o_span->font_name);
    o_span->chars = NULL;
    o_span->chars_num = 0;
    for (c=0; c<span->chars_num; ++c)
    {
        /* For now we just look at whether span's (x, y) is within any
        rects[]. We could instead try to find character's bounding box etc. */
        char_t *char_ = &span->chars[c];
        if (char_->x >= rect->min.x &&
            char_->x <  rect->max.x &&
            char_->y >= rect->min.y &&
            char_->y <  rect->max.y)
        {
            char_t *c = extract_span_append_c(alloc, o_span, char_->ucs);
            if (c == NULL) return -1;
            *c = *char_;
            char_->ucs = ucs_NONE; /* Mark for removal below, so it is not used again. */
        }
    }

    /* Remove any char_t's that we've used. */
    {
        int cc = 0;
        for (c=0; c<span->chars_num; ++c)
        {
            char_t* char_ = &span->chars[c];
            if (char_->ucs != ucs_NONE)
            {
                span->chars[cc] = span->chars[c];
                cc += 1;
            }
        }
        /* This might set span->chars_num to zero; our caller needs to remove
        the span - lots of code assumes that all spans contain at least one
        character. */
        span->chars_num = cc;
    }

    if (o_span->chars_num)
    {
        outf("o_span: %s", extract_span_string(alloc, o_span));
    }
    return 0;
}

/*
On entry:
    <lines> is a list of span_t's.

On exit:
    <lines> is a list of line_t's, made up by having pulled as many of the span_t's
    as are appropriate together.
*/
static int
make_lines(extract_alloc_t *alloc,
           content_t       *lines)
{
    int                    ret = -1;
    int                    a;
    content_line_iterator  lit;
    line_t                *line_a;
    content_span_iterator  sit;
    span_t                *span;

    /* On entry <lines> contains spans. Make each span part of a <line>. */
    for (a = 0, span = content_span_iterator_init(&sit, lines); span != NULL; span = content_span_iterator_next(&sit), a++)
    {
        line_t *line;

        if (content_replace_new_line(alloc, &span->base, &line)) goto end;
        content_append_span(&line->content, span);
        outfx("initial line a=%i: %s", a, line_string(line));
    }

    /* For each line, look for nearest aligned line, and append if found. */
    for (a=0, line_a = content_line_iterator_init(&lit, lines); line_a != NULL; a++, line_a = content_line_iterator_next(&lit))
    {
        content_line_iterator  lit2;
        line_t                *line_b;
        int                    b;
        int                    nearest_line_b = -1;
        double                 nearest_score = 0;
        line_t                *nearest_line = NULL;
        double                 nearest_colinear = 0;
        double                 nearest_space_guess = 0;
        span_t                *span_a;

        span_a = extract_line_span_last(line_a);

        for (b = 0, line_b = content_line_iterator_init(&lit2, lines); line_b != NULL; b++, line_b = content_line_iterator_next(&lit2))
        {
            if (line_a == line_b)
                continue;

            if (!lines_are_compatible(line_a, line_b))
                continue;

            {
                span_t *span_b = extract_line_span_first(line_b);
                char_t *last_a = extract_span_char_last(span_a);
                /* Predict the end of span_a. */
                point_t dir = { last_a->adv * (1 - span_a->flags.wmode), last_a->adv * span_a->flags.wmode };
                point_t tdir = extract_matrix4_transform_point(span_a->ctm, dir);
                point_t span_a_end = { last_a->x + tdir.x, last_a->y + tdir.y };
                /* Find the difference between the end of span_a and the start of span_b. */
                char_t *first_b = span_char_first(span_b);
                point_t diff = { first_b->x - span_a_end.x, first_b->y - span_a_end.y };
                double scale_squared = ((span_a->flags.wmode) ?
                                        (span_a->ctm.c * span_a->ctm.c + span_a->ctm.d * span_a->ctm.d) :
                                        (span_a->ctm.a * span_a->ctm.a + span_a->ctm.b * span_a->ctm.b));
                /* Now find the differences in position, both colinear and perpendicular. */
                double colinear = (diff.x * tdir.x + diff.y * tdir.y) / last_a->adv / scale_squared;
                double perp     = (diff.x * tdir.y - diff.y * tdir.x) / last_a->adv / scale_squared;
                /* colinear and perp are now both pre-transform space distances, to match adv etc. */
                double score;
                double space_guess = (last_a->adv + first_b->adv)/4;

                /* Heuristic: perpendicular distance larger than half of adv rules it out as a match. */
                /* Ideally we should be using font bbox here, but we don't have that, currently. */
                /* NOTE: We should match the logic in extract_add_char here! */
                if (fabs(perp) > 3*space_guess/2 || fabs(colinear) > space_guess * 8)
                     continue;

                /* We now form a score for this match. */
                score = fabs(colinear);
                if (score < fabs(perp) * 10) /* perpendicular distance matters much more. */
                    score = fabs(perp) * 10;

                if (!nearest_line || score < nearest_score)
                {
                    nearest_line = line_b;
                    nearest_score = score;
                    nearest_line_b = b;
                    nearest_colinear = colinear;
                    nearest_space_guess = space_guess;
                }
            }
        }

        if (nearest_line)
        {
            /* line_a and nearest_line are aligned so we can move line_b's
            spans on to the end of line_a. */
            span_t *span_b = extract_line_span_first(nearest_line);
            b = nearest_line_b;

            if (extract_span_char_last(span_a)->ucs != ' ' &&
                span_char_first(span_b)->ucs != ' ')
            {
                /* Again, match the logic in extract_add_char here. */
                int insert_space = (nearest_colinear > 2*nearest_space_guess/3);
                if (insert_space)
                {
                    /* Append space to span_a before concatenation. */
                    char_t *item = extract_span_append_c(alloc, span_a, ' ');
                    if (item == NULL) goto end;
                    item->adv = 0; /* FIXME */
                    /* This is a hack to give our extra space a vaguely useful
                    (x,y) coordinate - this can be used later on when ordering
                    paragraphs. We could try to be more accurate by adding
                    item[-1]'s .adv suitably transformed by .wmode, .ctm and
                    .trm. */
                    item->x = item[-1].x;
                    item->y = item[-1].y;
                }
            }

            /* We might end up with two adjacent spaces here. But removing a
            space could result in an empty line_t, which could break various
            assumptions elsewhere. */

            /* Move all the content from nearest_line to line_a. */
            content_concat(&line_a->content, &nearest_line->content);

            /* Ensure that we ignore nearest_line from now on. */
            if (lit.next == &nearest_line->base)
                lit.next = lit.next->next;
            extract_line_free(alloc, &nearest_line);

            if (b > a) {
                /* We haven't yet tried appending any spans to nearest_line, so
                the new extended line_a needs checking again. */
                lit.next = &line_a->base;
                a--;
            } else {
                a--; /* b is before a, so a's number needs to move back one. */
            }
        }
    }

    ret = 0;

end:
    if (ret) {
        /* Free everything. */
        extract_span_free(alloc, &span);
        content_clear(alloc, lines);
        extract_free(alloc, &lines);
    }
    return ret;
}


/* A comparison function, for sorting paragraphs within a
page. */
static int paragraphs_cmp(const content_t *a, const content_t *b)
{
    const paragraph_t *a_paragraph = (const paragraph_t *)a;
    const paragraph_t *b_paragraph = (const paragraph_t *)b;
    line_t *a_line, *b_line;
    span_t *a_span, *b_span;

    if (a->type != content_paragraph || b->type != content_paragraph)
        return 0;

    a_line = paragraph_line_first(a_paragraph);
    b_line = paragraph_line_first(b_paragraph);
    a_span = extract_line_span_first(a_line);
    b_span = extract_line_span_first(b_line);

    /* We can't directly compare stuff with different wmodes. */
    if (a_span->flags.wmode != b_span->flags.wmode)
    {
        return a_span->flags.wmode - b_span->flags.wmode;
    }

    /* If matrices are compatible (i.e. they share the same baseline vector), don't consider that as
     * part of the sort.
     *
     * Actually, is this safe? We don't necessarily have transitivity here due to the epsilon in the
     * comparison. A might be compatible with B, and B with C, but A might not be with C.
     * Worry about that if we get an example.
     */
    if (!matrices_are_compatible(&a_span->ctm, &b_span->ctm, a_span->flags.wmode))
    {
        /* If ctm matrices differ, always return this diff first. Note that we
        ignore .e and .f because if data is from ghostscript then .e and .f
        vary for each span, and we don't care about these differences. */
        return extract_matrix4_cmp(&a_span->ctm, &b_span->ctm);
    }

    /* So, we know the matrices are compatible - i.e. the baselines are parallel.
     * Just sort on how far down the page we are going. */
    {
        span_t *span_a = content_first_span(&a_line->content);
        span_t *span_b = content_first_span(&b_line->content);
        point_t dir  = { 1 - span_a->flags.wmode, span_a->flags.wmode };
        point_t tdir = extract_matrix4_transform_point(span_a->ctm, dir);
        point_t diff = { span_a->chars[0].x - span_b->chars[0].x, span_a->chars[0].y - span_b->chars[0].y };
        double perp     = (diff.x * tdir.y - diff.y * tdir.x);

#if 0
        printf("Comparing:\n");
        content_dump_brief(&a_line->content);
        printf("And:\n");
        content_dump_brief(&b_line->content);
        printf("perp=%g\n", perp);
#endif

        if (perp < 0)
            return 1;
        if (perp > 0)
            return -1;
    }
    return 0;
}

static double
font_size_from_ctm(const matrix4_t *ctm)
{
    if (ctm->b == 0)
        return fabs(ctm->a);
    if (ctm->a == 0)
        return fabs(ctm->b);

    return sqrt(ctm->a * ctm->a + ctm->b * ctm->b);
}

static void
calculate_line_height(line_t *line)
{
    content_span_iterator  sit;
    span_t                *span;
    double                 asc = 0, desc = 0;

    for (span = content_span_iterator_init(&sit, &line->content); span != NULL; span = content_span_iterator_next(&sit))
    {
        double span_font_size = font_size_from_ctm(&span->ctm);
        double min_y = span->font_bbox.min.y * span_font_size;
        double max_y = span->font_bbox.max.y * span_font_size;
        if (min_y < desc)
            desc = min_y;
        if (max_y > asc)
            asc = max_y;
    }
    line->ascender = asc;
    line->descender = desc;
}

/*
On entry:
  <content> is a list of lines.

On exit:
  <content> is a list of paragraphs, formed from pulling appropriate lines
  together.
*/
static int
make_paragraphs(extract_alloc_t *alloc,
                content_t       *content)
{
    int                         ret = -1;
    int                         a;
    content_line_iterator       lit;
    line_t                     *line;
    content_paragraph_iterator  pit;
    paragraph_t                *paragraph_a;

    /* Convert every line_t to be a paragraph_t containing that line_t. */
    for (line = content_line_iterator_init(&lit, content); line != NULL; line = content_line_iterator_next(&lit))
    {
        paragraph_t *paragraph;
        if (content_replace_new_paragraph(alloc, &line->base, &paragraph))
            goto end;
        content_append_line(&paragraph->content, line);
        calculate_line_height(line);
    }

    /* Now join paragraphs together where possible. */
    for (a=0, paragraph_a = content_paragraph_iterator_init(&pit, content); paragraph_a != NULL; a++, paragraph_a = content_paragraph_iterator_next(&pit)) {
        paragraph_t                *nearest_paragraph = NULL;
        int                         nearest_paragraph_b = -1;
        double                      nearest_score = 0;
        line_t                     *line_a;
        paragraph_t                *paragraph_b;
        content_paragraph_iterator  pit2;
        int b;
        span_t                     *span_a;

        line_a = paragraph_line_last(paragraph_a);
        assert(line_a != NULL);
        span_a = extract_line_span_last(line_a);
        assert(span_a != NULL);

        /* Look for nearest paragraph_t that could be appended to
        paragraph_a. */
        for (b=0, paragraph_b = content_paragraph_iterator_init(&pit2, content); paragraph_b != NULL; b++, paragraph_b = content_paragraph_iterator_next(&pit2))
        {
            line_t *line_b;

            if (paragraph_a == paragraph_b)
                continue;
            line_b = paragraph_line_first(paragraph_b);
            if (!lines_are_compatible(line_a, line_b)) {
                continue;
            }

            {
                span_t *line_a_first_span = extract_line_span_first(line_a);
                span_t *line_a_last_span  = extract_line_span_last(line_a);
                span_t *line_b_first_span = extract_line_span_first(line_b);
                span_t *line_b_last_span  = extract_line_span_last(line_b);
                char_t *first_a = span_char_first(line_a_first_span);
                char_t *first_b = span_char_first(line_b_first_span);
                char_t *last_a = span_char_last(line_a_last_span);
                char_t *last_b = span_char_last(line_b_last_span);
                point_t dir = { 1 - span_a->flags.wmode, span_a->flags.wmode };
                point_t tdir_a = extract_matrix4_transform_point(line_a_last_span->ctm, dir);
                point_t tdir_b = extract_matrix4_transform_point(line_b_last_span->ctm, dir);
                /* Find the difference between the start of span_a and the start of span_b. */
                point_t start_diff = { first_b->x - first_a->x, first_b->y - first_a->y };
                point_t end_a = { last_a->x + last_a->adv * tdir_a.x, last_a->y + last_a->adv * tdir_a.y };
                point_t end_b = { last_b->x + last_b->adv * tdir_b.x, last_b->y + last_b->adv * tdir_b.y };
                /* Now find the perpendicular difference in position. */
                double scale_squared = ((span_a->flags.wmode) ?
                                        (span_a->ctm.c * span_a->ctm.c + span_a->ctm.d * span_a->ctm.d) :
                                        (span_a->ctm.a * span_a->ctm.a + span_a->ctm.b * span_a->ctm.b));
                double perp     = (start_diff.x * tdir_a.y - start_diff.y * tdir_a.x) / sqrt(scale_squared);
                /* perp is now a post-transform space distance. */
                double score;
                /* Now consider the linear difference between: 1) start of a to end of a, 2) start of a to start of b,
                 * 3) start of a and the end of b. */
                point_t saea = { end_a.x    - first_a->x, end_a.y    - first_a->y };
                point_t sasb = { first_b->x - first_a->x, first_b->y - first_a->y };
                point_t saeb = { end_b.x    - first_a->x, end_b.y    - first_a->y };
                double dot_saea = ( saea.x * tdir_a.x + saea.y * tdir_a.y );
                double dot_sasb = ( sasb.x * tdir_a.x + sasb.y * tdir_a.y );
                double dot_saeb = ( saeb.x * tdir_a.x + saeb.y * tdir_a.y );

                /* We are only interested in scoring down the page. */
                score = -perp;

#if 0
                printf("Comparing:\n");
                content_dump_brief(&paragraph_a->content);
                printf("And:\n");
                content_dump_brief(&paragraph_b->content);
                printf("score=%g\n", score);
                printf("saea=%g sasb=%g saeb=%g\n", dot_saea, dot_sasb, dot_saeb);
#endif

                /* Check for "horizontal" alignment of the two lines. If line_b starts
                 * entirely to the right of the end of line_a, we can't join with it. */
                if (dot_sasb > dot_saea)
                    continue;
                /* If line_b ends entirely to the left of the start of line_a, we can't
                 * join with it. */
                if (dot_saeb < 0)
                    continue;

                if (score >= 0 && (!nearest_paragraph || score < nearest_score))
                {
                    nearest_paragraph = paragraph_b;
                    nearest_score = score;
                    nearest_paragraph_b = b;
                }
            }
        }

        if (nearest_paragraph) {
            double line_a_height = line_a->ascender - line_a->descender;
            line_t *line_b = paragraph_line_first(nearest_paragraph);
            double line_b_height = line_b->ascender - line_b->descender;
            double expected_height = (line_a_height + line_b_height)/2;

#if 0
            printf("Best score = %g, expected_height=%g\n", nearest_score, expected_height);
#endif

            if (nearest_score > 0 && nearest_score < 2 * expected_height) {
                /* Paragraphs are close together vertically compared to maximum
                font size of first line in second paragraph, so we'll join them
                into a single paragraph. */
                span_t *a_span = extract_line_span_last(line_a);

                if (extract_span_char_last(a_span)->ucs == '-' ||
                    extract_span_char_last(a_span)->ucs == 0x2212 /* unicode dash */)
                {
                    /* remove trailing '-' at end of prev line. char_t doesn't
                    contain any malloc-heap pointers so this doesn't leak. */
                    a_span->chars_num -= 1;
                    if (a_span->chars_num == 0)
                    {
                        /* The span is now empty, unlink and free it. */
                        extract_span_free(alloc, &a_span);
                    }
                }
                else if (extract_span_char_last(a_span)->ucs == ' ')
                {
                }
                else if (extract_span_char_last(a_span)->ucs == '/')
                {
                }
                else
                {
                    /* Insert space before joining adjacent lines. */
                    char_t *c_prev;
                    char_t *c = extract_span_append_c(alloc, extract_line_span_last(line_a), ' ');
                    if (c == NULL) goto end;
                    c_prev = &a_span->chars[ a_span->chars_num-2];
                    c->x = c_prev->x + c_prev->adv * a_span->ctm.a;
                    c->y = c_prev->y + c_prev->adv * a_span->ctm.c;
                }

                /* Join the two paragraphs by moving content from nearest_paragraph to paragraph_a. */
                content_concat(&paragraph_a->content, &nearest_paragraph->content);

#if 0
                printf("Joining to give:\n");
                content_dump_brief(&paragraph_a->content);
#endif

                /* Ensure that we skip nearest_paragraph in future. */
                if (pit.next == &nearest_paragraph->base)
                    pit.next = pit.next->next;
                extract_paragraph_free(alloc, &nearest_paragraph);

                if (nearest_paragraph_b > a) {
                    /* We haven't yet tried appending any paragraphs to
                    nearest_paragraph_b, so the new extended paragraph_a needs
                    checking again. */
                    pit.next = &paragraph_a->base;
                    a -= 1;
                } else {
                    a -= 1;
                }
            }
        }
    }

    /* Sort paragraphs so they appear in correct order, using paragraphs_cmp().
    */
    content_sort(content, paragraphs_cmp);

    ret = 0;

end:

    return ret;
}

/* Return the last non space char of a span (or the first one if
 * they are all spaces. */
static char_t *
last_non_space_char(span_t *span)
{
    int i = span->chars_num - 1;

    while (i > 0 && span->chars[i].ucs == 32)
        i--;

    return &span->chars[i];
}

/*
On entry:
  <content> is a list of paragraphs.

On exit:
  <content> is a list of paragraphs, with information about alignment etc.
*/
static int
analyse_paragraphs(content_t       *content)
{
    content_paragraph_iterator  pit;
    paragraph_t                *paragraph;

    /* Examine each paragraph in turn. */
    for (paragraph = content_paragraph_iterator_init(&pit, content); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
    {
        content_line_iterator  lit;
        line_t                *line;
        double                 para_l = 0, para_r = 0;
        int                    first_span_of_para = 1;
        matrix4_t              inverse;
        double                 space_guess = 0; /* Stop clever-clever compilers warning. */
        int                    previous_line_flags = -1;
        double                 previous_line_spare = 0;
        int                    first_line = 1;

        /* Bound this paragraph on the left and right, pre-transform. */
        for (line = content_line_iterator_init(&lit, &paragraph->content); line != NULL; line = content_line_iterator_next(&lit))
        {
            content_span_iterator  sit;
            span_t                *span;

            for (span = content_span_iterator_init(&sit, &line->content); span != NULL; span = content_span_iterator_next(&sit))
            {
                char_t    *lc     = &span->chars[0];
                char_t    *rc     = last_non_space_char(span);
                point_t    dir    = { rc->adv * (1 - span->flags.wmode), rc->adv * span->flags.wmode };
                point_t    tdir   = extract_matrix4_transform_point(span->ctm, dir);
                point_t    left   = { lc->x, lc->y };
                point_t    right  = { rc->x + tdir.x, rc->y + tdir.y };
                double     l, r;

                /* We examine the ctm on the first span, and store its inverse. We then map all
                 * the coords we encounter back through this, to give us a position in a consistent
                 * source space (i.e. we don't use each different ctm we meet for different spans). */
                if (first_span_of_para)
                {
                    inverse = extract_matrix4_invert(&span->ctm);
                    space_guess = (span->font_bbox.max.x - span->font_bbox.min.x)/2;
                }

                left  = extract_matrix4_transform_point(inverse, left);
                right = extract_matrix4_transform_point(inverse, right);
                l = span->flags.wmode ? left.y  : left.x;
                r = span->flags.wmode ? right.y : right.x;

                if (l < para_l || first_span_of_para)
                    para_l = l;
                if (r > para_r || first_span_of_para)
                    para_r = r;
                first_span_of_para = 0;
            }
        }

        /* So now we know that para_l/para_r are the bounds for this paragraph, under the ctm of the first_span. */

        /* Now, look again at the lines that made up that paragraph, to figure out how well each line
         * fills those bounds. */
        for (line = content_line_iterator_init(&lit, &paragraph->content); line != NULL; line = content_line_iterator_next(&lit))
        {
            content_span_iterator  sit;
            span_t                *span;
            double                 line_l = 0, line_r = 0;
            int                    first_span = 1;

            /* If we're not the first line, then we want to find the first word. */
            int                    first_word = !first_line;
            int                    word_width_found = 0;
            point_t                word_end;
            int                    word_wmode;

            /* For each line, find the line bounds. */
            for (span = content_span_iterator_init(&sit, &line->content); span != NULL; span = content_span_iterator_next(&sit))
            {
                char_t    *lc     = &span->chars[0];
                char_t    *rc     = last_non_space_char(span);
                point_t    dir    = { 1 - span->flags.wmode, span->flags.wmode };
                point_t    tdir   = extract_matrix4_transform_point(span->ctm, dir);
                point_t    left   = { lc->x, lc->y };
                point_t    right  = { rc->x + tdir.x * rc->adv, rc->y + tdir.y * rc->adv };
                double     l, r;

                /* If we're not the first line, then calculate the length of the first word on the
                 * new line. */
                if (first_word)
                {
                    int i;

                    for (i = 0; i < span->chars_num; i++)
                    {
                        if (span->chars[i].ucs == 32)
                            break;
                    }
                    if (i > 0)
                    {
                        double adv = span->chars[i-1].adv;
                        word_end.x = span->chars[i-1].x + adv * tdir.x;
                        word_end.y = span->chars[i-1].y + adv * tdir.y;
                        word_wmode = span->flags.wmode;
                        word_width_found = 1;
                        if (i < span->chars_num)
                            first_word = 0;
                    }
                }

                left  = extract_matrix4_transform_point(inverse, left);
                right = extract_matrix4_transform_point(inverse, right);
                l = span->flags.wmode ? left.y  : left.x;
                r = span->flags.wmode ? right.y : right.x;

                if (l < line_l || first_span)
                    line_l = l;
                if (r < line_r || first_span)
                    line_r = r;
                first_span = 0;
            }

#if 0
            printf("Considering:\n");
            content_dump_brief(&line->content);
            printf("\n");
#endif

            /* Did we find a width for the first word? */
            if (word_width_found)
            {
                double w;
                word_end = extract_matrix4_transform_point(inverse, word_end);
                w = word_wmode ? word_end.y : word_end.x;
                w -= line_l;
                /* Now w = the extent of the word. */
                /* If the previous line had enough room for this extent, plus a space,
                 * then we know that this paragraph can't just be breaking lines when
                 * they get full. */
                if (previous_line_spare > w + space_guess)
                    paragraph->line_flags |= paragraph_breaks_strangely;
            }

            if (previous_line_flags != -1)
            {
                paragraph->line_flags |= previous_line_flags;
            }
            previous_line_flags = 0;
            if (line_l > para_l + space_guess)
                previous_line_flags |= paragraph_not_aligned_left;
            if (line_r < para_r - space_guess)
                previous_line_flags |= paragraph_not_aligned_right;
            {
                /* In order to figure out if we are plausibly centred,
                 * calculate the l and r gaps. */
                double l = line_l - para_l;
                double r = para_r - line_r;

                if (fabs(l - r) > space_guess/2)
                    paragraph->line_flags |= paragraph_not_centred;
                if (l > space_guess/2)
                    paragraph->line_flags |= paragraph_not_fully_justified;
                if (r > space_guess/2)
                    previous_line_flags |= paragraph_not_fully_justified;
            }
            previous_line_spare = para_r - line_r + line_l - para_l;
            first_line = 0;
        }

        if (previous_line_flags != -1)
        {
            paragraph->line_flags |= (previous_line_flags & paragraph_not_aligned_left);
        }
    }

    return 0;
}

static int
spot_rotated_blocks(extract_alloc_t *alloc,
                    content_t       *lines)
{
    /* On entry, we have that the content in lines has been
    sorted so that paragraphs with the same rotation are together,
    and sorted in order of increasing y. All we have to do here is
    to spot a run of paragraphs with the same rotation, and to gather
    them into a block. */
    content_iterator  cit;
    content_t        *content;
    content_iterator  cit0 = { 0 }; /* Stop clever-clever compilers warning. */
    content_t        *content0 = NULL;
    int               ret = -1;
    matrix4_t         ctm0;
    int               wmode, wmode0;
    int               ctm0_set = 0;

    for (content = content_iterator_init(&cit, lines); content != NULL; content = content_iterator_next(&cit))
    {
        matrix4_t ctm;
        int       ctm_set = 0;
        int       flush = 0;

        switch (content->type)
        {
            case content_paragraph:
            {
                double rotate;
                span_t *span = content_first_span(&content_first_line(&((paragraph_t *)content)->content)->content);
                wmode = span->flags.wmode;
                ctm = span->ctm;
                rotate = atan2(ctm.b, ctm.a);
                /* We are not gathering rotated stuff into blocks. If the rotation returns to zero
                 * then flush any collection we might have found. Otherwise, remember that we have
                 * a ctm value set, so we can compare to it. */
                if (rotate == 0)
                    flush = 1;
                else
                    ctm_set = 1;
                /* If the ctm value differs from the first ctm0 we met for the current collection,
                 * flush the collection. */
                if (ctm0_set && (wmode != wmode0 || !matrices_are_compatible(&ctm, &ctm0, wmode0)))
                    flush = 1;
                break;
            }
            default:
                flush = 1;
                break;
        }

        if (flush && content0)
        {
            /* Move [content0..content) to a block */
            block_t *block;
            content_t *c = content_iterator_next(&cit0);
            /* Replace content0 with new block. */
            if (content_replace_new_block(alloc, content0, &block)) goto end;
            /* Insert content0 into block. */
            content_append(&block->content, content0);
            /* Now move the rest of the list into block too. */
            for (; c != content; c = content_iterator_next(&cit0))
            {
                content_append(&block->content, c);
            }
            ctm0_set = 0;
            content0 = NULL;
        }
        if (ctm_set && !ctm0_set)
        {
            ctm0 = ctm;
            ctm0_set = 1;
            wmode0 = wmode;
            content0 = content;
            cit0 = cit;
        }
    }

    if (content0)
    {
        /* Move [content0..NULL) to a block */
        block_t *block;
        content_t *c = content_iterator_next(&cit0);
        /* Replace content0 with new block. */
        if (content_replace_new_block(alloc, content0, &block)) goto end;
        /* Insert content0 into block. */
        content_append(&block->content, content0);
        /* Now move the rest of the list into block too. */
        for (; c != content; c = content_iterator_next(&cit0))
        {
            content_append(&block->content, c);
        }
    }

    ret = 0;
end:

    return ret;
}

/* Take any content from content that falls inside rect, and append
 * it to subset. */
static int
spans_within_rect(extract_alloc_t *alloc,
                  content_t       *content,
                  rect_t          *rect,
                  content_t       *subset)
{
    content_span_iterator  it;
    span_t                *candidate;

    /* Make <lines> contain new span_t's and char_t's that are inside rects[]. */
    for (candidate = content_span_iterator_init(&it, content); candidate != NULL; candidate = content_span_iterator_next(&it))
    {
        span_t *span;

        if (candidate->chars_num == 0)
            continue; /* In case used for table, */

        /* Create a new span. */
        if (content_new_span(alloc, &span))
            return -1;
        /* Extract any chars from candidate that fall inside rect, inserting
         * those chars into subset. */
        if (span_inside_rect(alloc, candidate, rect, span))
            return -1;
        if (span->chars_num)
        {
            /* We populated it with some chars! */
            /* Unlink span from where it was, and insert into subset. */
            content_append_span(subset, span);
        }
        else
        {
            /* No chars found. Bin it. */
            extract_span_free(alloc, &span);
        }
        span = NULL; /* Avoid us freeing on error now ownership has moved. */

        if (!candidate->chars_num)
        {
            /* All characters in this span are inside table, so remove
             * the vestigial span. */
            extract_span_free(alloc, &candidate);
        }
    }

    return 0;
}

static int
join_content(extract_alloc_t *alloc,
             content_t       *lines)
{
    if (make_lines(alloc, lines))
        return -1;
    if (make_paragraphs(alloc, lines))
        return -1;
    if (analyse_paragraphs(lines))
        return -1;
    if (spot_rotated_blocks(alloc, lines))
        return -1;

    return 0;
}


/* Compares two tableline_t's rectangles using x as primary key. */
static int tablelines_compare_x(const void *a, const void *b)
{
    const tableline_t *aa = a;
    const tableline_t *bb = b;

    if (aa->rect.min.x > bb->rect.min.x)    return +1;
    if (aa->rect.min.x < bb->rect.min.x)    return -1;
    if (aa->rect.min.y > bb->rect.min.y)    return +1;
    if (aa->rect.min.y < bb->rect.min.y)    return -1;

    return 0;
}

/* Compares two tableline_t's rectangles using y as primary key. */
static int tablelines_compare_y(const void *a, const void *b)
{
    const tableline_t *aa = a;
    const tableline_t *bb = b;

    if (aa->rect.min.y > bb->rect.min.y)    return +1;
    if (aa->rect.min.y < bb->rect.min.y)    return -1;
    if (aa->rect.min.x > bb->rect.min.x)    return +1;
    if (aa->rect.min.x < bb->rect.min.x)    return -1;

    return 0;
}

/* Makes <out> to contain all lines in <all> with y coordinate in the range
y_min..y_max. */
static int
table_find_y_range(extract_alloc_t *alloc, tablelines_t *all, double y_min, double y_max,
                   tablelines_t *out)
{
    int i;

    for (i=0; i<all->tablelines_num; ++i)
    {
        if (all->tablelines[i].rect.min.y >= y_min && all->tablelines[i].rect.min.y < y_max)
        {
            if (extract_realloc(alloc, &out->tablelines, sizeof(*out->tablelines) * (out->tablelines_num + 1))) return -1;
            out->tablelines[out->tablelines_num] = all->tablelines[i];
            out->tablelines_num += 1;
        }
        else
        {
            outf("Excluding line because outside y=%f..%f: %s", y_min, y_max, extract_rect_string(&all->tablelines[i].rect));
        }
    }

    return 0;
}


/* Returns one if a_min..a_max significantly overlapps b_min..b_max, otherwise
zero. */
static int
overlap(double a_min, double a_max, double b_min, double b_max)
{
    double overlap;
    int ret0;
    int ret1;

    assert(a_min < a_max);
    assert(b_min < b_max);
    if (b_min < a_min)  b_min = a_min;
    if (b_max > a_max)  b_max = a_max;
    if (b_max < b_min)  b_max = b_min;
    overlap = (b_max - b_min) / (a_max - a_min);
    ret0 = overlap > 0.2;
    ret1 = overlap > 0.8;
    if (ret0 != ret1)
    {
        if (0) outf0("warning, unclear overlap=%f: a=%f..%f b=%f..%f", overlap, a_min, a_max, b_min, b_max);
    }

    return overlap > 0.8;
}

void extract_cell_init(cell_t *cell)
{
    cell->rect.min.x = 0;
    cell->rect.min.y = 0;
    cell->rect.max.x = 0;
    cell->rect.max.y = 0;
    cell->above = 0;
    cell->left = 0;
    cell->extend_right = 0;
    cell->extend_down = 0;
    content_init(&cell->content, content_root);
}


/* Find cell extensions to right and down by looking at cells' .left and
above flags.

For example for adjacent cells ABC..., we extend A to include cells BC..
until we reach a cell with .left set to one.

ABCDE
FGHIJ
KLMNO

When looking to extend cell A, we only look at cells in the same column or
same row, (i.e. in the above example we look at BCDE and FK, and not at
GHIJ and LMNO).

For example if BCDE have no left lines and FK have no above lines, we
ignore any lines in GHIJ and LMNO and make A extend to the entire 3x4
box. Having found this box, we set .above=0 and .left to 0 in all enclosed
cells, which simplifies html table generation code.
*/
static int table_find_extend(cell_t **cells, int cells_num_x, int cells_num_y)
{
    int y;

    for (y=0; y<cells_num_y; ++y)
    {
        int x;
        for (x=0; x<cells_num_x; ++x)
        {
            cell_t* cell = cells[y * cells_num_x + x];
            outf("xy=(%i %i) above=%i left=%i", x, y, cell->above, cell->left);
            if (cell->left && cell->above)
            {
                /* See how far this cell extends to right and down. */
                int xx;
                int yy;
                for (xx=x+1; xx<cells_num_x; ++xx)
                {
                    if (cells[y * cells_num_x + xx]->left)  break;
                }
                cell->extend_right = xx - x;
                cell->rect.max.x = cells[y * cells_num_x + xx-1]->rect.max.x;
                for (yy=y+1; yy<cells_num_y; ++yy)
                {
                    if (cells[yy * cells_num_x + x]->above) break;
                }
                cell->extend_down = yy - y;
                cell->rect.max.y = cells[(yy-1) * cells_num_x + x]->rect.max.y;

                /* Clear .above and .left in enclosed cells. */
                for (xx = x; xx < x + cell->extend_right; ++xx)
                {
                    int yy;
                    for (yy = y; yy < y + cell->extend_down; ++yy)
                    {
                        cell_t* cell2 = cells[cells_num_x * yy  + xx];
                        if ( xx==x && yy==y)
                        {}
                        else
                        {
                            if (xx==x)
                            {
                                cell2->extend_right = cell->extend_right;
                            }
                            cell2->above = 0;
                            /* We set .left to 1 for left-most cells - e.g. F
                            and K in the above diagram; this allows us to
                            generate correct html without lots of recursing
                            looking for extend_down in earlier cells. */
                            cell2->left = (xx == x);
                            outf("xy=(%i %i) xxyy=(%i %i) have set cell2->above=%i left=%i",
                                    x, y, xx, yy, cell2->above, cell2->left
                                    );
                        }
                    }
                }
            }
        }
    }
    return 0;
}


/* Sets each cell to contain the text that is within the cell's boundary. We
remove any found text from the page. */
static int
table_find_cells_text(extract_alloc_t *alloc, subpage_t *subpage,
                      cell_t **cells, int cells_num_x, int cells_num_y)
{
    /* Find text within each cell. We don't attempt to handle images within
    cells. */
    int      e = -1;
    int      i;
    int      cells_num = cells_num_x * cells_num_y;
    table_t *table;

    for (i=0; i<cells_num; ++i)
    {
        cell_t* cell = cells[i];
        if (!cell->above || !cell->left) continue;

        if (spans_within_rect(alloc, &subpage->content, &cell->rect, &cell->content))
            return -1;
        if (join_content(alloc, &cell->content))
            return -1;
    }

    /* Append the table we have found to page->tables[]. */
    if (content_append_new_table(alloc, &subpage->tables, &table)) goto end;
    table->pos.x = cells[0]->rect.min.x;
    table->pos.y = cells[0]->rect.min.y;
    table->cells = cells;
    table->cells_num_x = cells_num_x;
    table->cells_num_y = cells_num_y;

    if (0)
    {
        /* For debugging. */
        int y;
        outf0("table:\n");
        for (y=0; y<cells_num_y; ++y)
        {
            int x;
            for (x=0; x<cells_num_x; ++x)
            {
                cell_t* cell = cells[cells_num_x * y + x];
                fprintf(stderr, "    %c%c x=%i y=% 3i 3i w=%i h=%i",
                        cell->left ? '|' : ' ',
                        cell->above ? '-' : ' ',
                        x,
                        y,
                        cell->extend_right,
                        cell->extend_down
                        );
            }
            fprintf(stderr, "\n");
        }

    }

    e = 0;
end:

    return e;
}


/* Finds single table made from lines whose y coordinates are in the range
y_min..y_max. */
static int
table_find(extract_alloc_t *alloc, subpage_t *subpage, double y_min, double y_max)
{
    tablelines_t *all_h = &subpage->tablelines_horizontal;
    tablelines_t *all_v = &subpage->tablelines_vertical;
    int e = -1;
    int i;

    /* Find subset of vertical and horizontal lines that are within range
    y_min..y_max, and sort by y coordinate. */
    tablelines_t   tl_h = {NULL, 0};
    tablelines_t   tl_v = {NULL, 0};
    cell_t       **cells = NULL;
    int            cells_num = 0;
    int            cells_num_x = 0;
    int            cells_num_y = 0;
    int            x;
    int            y;

    outf("y=(%f %f)", y_min, y_max);

    if (table_find_y_range(alloc, all_h, y_min, y_max, &tl_h)) goto end;
    if (table_find_y_range(alloc, all_v, y_min, y_max, &tl_v)) goto end;
    /* Suppress false coverity warning - qsort() does not dereference null
    pointer if nmemb is zero. */
    /* coverity[var_deref_model] */
    qsort(tl_v.tablelines, tl_v.tablelines_num, sizeof(*tl_v.tablelines), tablelines_compare_x);

    if (0)
    {
        /* Show raw lines info. */
        outf0("all_h->tablelines_num=%i tl_h.tablelines_num=%i", all_h->tablelines_num, tl_h.tablelines_num);
        for (i=0; i<tl_h.tablelines_num; ++i)
        {
            outf0("    %i: %s", i, extract_rect_string(&tl_h.tablelines[i].rect));
        }

        outf0("all_v->tablelines_num=%i tl_v.tablelines_num=%i", all_v->tablelines_num, tl_v.tablelines_num);
        for (i=0; i<tl_v.tablelines_num; ++i)
        {
            outf0("    %i: %s", i, extract_rect_string(&tl_v.tablelines[i].rect));
        }
    }
    /* Find the cells defined by the vertical and horizontal lines.

    It seems that lines can be disjoint, e.g. what looks like a single
    horizontal line could be made up of multiple lines all with the same
    y coordinate, so we use i_next and j_next to skip these sublines when
    iterating. */
    cells = NULL;
    cells_num = 0;
    cells_num_x = 0;
    cells_num_y = 0;
    for (i=0; i<tl_h.tablelines_num; )
    {
        int i_next;
        int j;
        for (i_next=i+1; i_next<tl_h.tablelines_num; ++i_next)
        {
            if (tl_h.tablelines[i_next].rect.min.y - tl_h.tablelines[i].rect.min.y > 5) break;
        }
        if (i_next == tl_h.tablelines_num)
        {
            /* Ignore last row of points - cells need another row below. */
            break;
        }
        cells_num_y += 1;

        for (j=0; j<tl_v.tablelines_num; )
        {
            int j_next;
            int ii;
            int jj;
            cell_t* cell;

            for (j_next = j+1; j_next<tl_v.tablelines_num; ++j_next)
            {
                if (tl_v.tablelines[j_next].rect.min.x - tl_v.tablelines[j].rect.min.x > 0.5) break;
            }
            outf("i=%i j=%i tl_v.tablelines[j].rect=%s", i, j, extract_rect_string(&tl_v.tablelines[j].rect));

            if (j_next == tl_v.tablelines_num) break;

            if (extract_realloc(alloc, &cells, sizeof(*cells) * (cells_num+1))) goto end;
            if (extract_malloc(alloc, &cells[cells_num], sizeof(*cells[cells_num]))) goto end;
            cell = cells[cells_num];
            cells_num += 1;
            if (i==0)   cells_num_x += 1;

            cell->rect.min.x = tl_v.tablelines[j].rect.min.x;
            cell->rect.min.y = tl_h.tablelines[i].rect.min.y;
            cell->rect.max.x = (j_next < tl_v.tablelines_num) ? tl_v.tablelines[j_next].rect.min.x : cell->rect.min.x;
            cell->rect.max.y = (i_next < tl_h.tablelines_num) ? tl_h.tablelines[i_next].rect.min.y : cell->rect.min.y;
            cell->above = (i==0);
            cell->left = (j==0);
            cell->extend_right = 1;
            cell->extend_down = 1;
            content_init(&cell->content, content_root);

            /* Set cell->above if there is a horizontal line above the cell. */
            outf("Looking to set above for i=%i j=%i rect=%s", i, j, extract_rect_string(&cell->rect));
            for (ii = i; ii < i_next; ++ii)
            {
                tableline_t* h = &tl_h.tablelines[ii];
                if (overlap(
                        cell->rect.min.x,
                        cell->rect.max.x,
                        h->rect.min.x,
                        h->rect.max.x
                        ))
                {
                    cell->above = 1;
                    break;
                }
            }

            /* Set cell->left if there is a vertical line to the left of the cell. */
            for (jj = j; jj < j_next; ++jj)
            {
                tableline_t* v = &tl_v.tablelines[jj];
                if (overlap(
                        cell->rect.min.y,
                        cell->rect.max.y,
                        v->rect.min.y,
                        v->rect.max.y
                        ))
                {
                    cell->left = 1;
                    break;
                }
            }

            j = j_next;
        }

        i = i_next;
    }

    assert(cells_num == cells_num_x * cells_num_y);

    /* Remove cols and rows where no cells have .above and .left - these
    will not appear. It also avoids spurious empty columns when table uses
    closely-spaced double lines as separators. */
    for (x=0; x<cells_num_x; ++x)
    {
        int has_cells = 0;
        for (y=0; y<cells_num_y; ++y)
        {
            cell_t* cell = cells[y * cells_num_x + x];
            if (cell->above && cell->left)
            {
                has_cells = 1;
                break;
            }
        }
        if (!has_cells)
        {
            /* Remove column <x>. */
            int j = 0;
            outf("Removing column %i. cells_num=%i cells_num_x=%i cells_num_y=%i", x, cells_num, cells_num_x, cells_num_y);
            for (i=0; i<cells_num; ++i)
            {
                if (i % cells_num_x == x)
                {
                    extract_cell_free(alloc, &cells[i]);
                    continue;
                }
                cells[j] = cells[i];
                j += 1;
            }
            cells_num -= cells_num_y;
            cells_num_x -= 1;
        }
    }

    if (cells_num == 0)
    {
        e = 0;
        goto end;
    }

    if (table_find_extend(cells, cells_num_x, cells_num_y)) goto end;

    if (table_find_cells_text(alloc, subpage, cells, cells_num_x, cells_num_y)) goto end;

    e = 0;
end:

    extract_free(alloc, &tl_h.tablelines);
    extract_free(alloc, &tl_v.tablelines);
    if (e)
    {
        for (i=0; i<cells_num; ++i)
        {
            extract_cell_free(alloc, &cells[i]);
        }
        extract_free(alloc, &cells);
    }

    return e;
}


/* Finds tables in <page> by looking for lines in page->tablelines_horizontal
and page->tablelines_vertical that look like table dividers.

Any text found inside tables is removed from page->spans[].
*/
static int extract_subpage_tables_find_lines(extract_alloc_t *alloc,
                                             subpage_t       *subpage)
{
    double miny;
    double maxy;
    double margin = 1;
    int iv;
    int ih;
    outf("page->tablelines_horizontal.tablelines_num=%i", subpage->tablelines_horizontal.tablelines_num);
    outf("page->tablelines_vertical.tablelines_num=%i", subpage->tablelines_vertical.tablelines_num);

    /* Sort all lines by y coordinate. */
    qsort(subpage->tablelines_horizontal.tablelines,
          subpage->tablelines_horizontal.tablelines_num,
          sizeof(*subpage->tablelines_horizontal.tablelines),
          tablelines_compare_y);
    qsort(subpage->tablelines_vertical.tablelines,
          subpage->tablelines_vertical.tablelines_num,
          sizeof(*subpage->tablelines_vertical.tablelines),
          tablelines_compare_y);

    if (0)
    {
        /* Show info about lines. */
        int i;
        outf0("tablelines_horizontal:");
        for (i=0; i<subpage->tablelines_horizontal.tablelines_num; ++i)
        {
            outf0("    color=%f: %s",
                    subpage->tablelines_horizontal.tablelines[i].color,
                    extract_rect_string(&subpage->tablelines_horizontal.tablelines[i].rect)
                    );
        }
        outf0("tablelines_vertical:");
        for (i=0; i<subpage->tablelines_vertical.tablelines_num; ++i)
        {
            outf0("    color=%f: %s",
                    subpage->tablelines_vertical.tablelines[i].color,
                    extract_rect_string(&subpage->tablelines_vertical.tablelines[i].rect)
                    );
        }
    }

    /* Look for completely separate vertical regions that define different
    tables, by looking for vertical gaps between the rects of each
    horizontal/vertical line. */
    maxy = -DBL_MAX;
    miny = -DBL_MAX;
    iv = 0;
    ih = 0;
    for(;;)
    {
        tableline_t *tlv = NULL;
        tableline_t *tlh = NULL;
        tableline_t *tl;
        if (iv < subpage->tablelines_vertical.tablelines_num)
        {
            tlv = &subpage->tablelines_vertical.tablelines[iv];
        }
        /* We only consider horizontal lines that are not white. This is a bit
        of a cheat to get the right behaviour with twotables_2.pdf. */
        while (ih < subpage->tablelines_horizontal.tablelines_num)
        {
            if (subpage->tablelines_horizontal.tablelines[ih].color == 1)
            {
                /* Ignore white horizontal lines. */
                ++ih;
            }
            else
            {
                tlh = &subpage->tablelines_horizontal.tablelines[ih];
                break;
            }
        }
        if (tlv && tlh)
        {
            tl = (tlv->rect.min.y < tlh->rect.min.y) ? tlv : tlh;
        }
        else if (tlv) tl = tlv;
        else if (tlh) tl = tlh;
        else break;
        if (tl == tlv)  iv += 1;
        else ih += 1;
        if (tl->rect.min.y > maxy + margin)
        {
            if (maxy > miny)
            {
                outf("New table. maxy=%f miny=%f", maxy, miny);
                /* Find table. */
                table_find(alloc, subpage, miny - margin, maxy + margin);
            }
            miny = tl->rect.min.y;
        }
        if (tl->rect.max.y > maxy)  maxy = tl->rect.max.y;
    }

    /* Find last table. */
    table_find(alloc, subpage, miny - margin, maxy + margin);

    return 0;
}


/* For debugging only. */
static void show_tables(content_t *tables)
{
    content_table_iterator  tit;
    table_t                *table;

    outf0("tables_num=%i", content_count_tables(tables));
    for (table = content_table_iterator_init(&tit, tables); table != NULL; table = content_table_iterator_next(&tit))
    {
        int y;
        outf0("table: cells_num_y=%i cells_num_x=%i", table->cells_num_y, table->cells_num_x);
        for (y=0; y<table->cells_num_y; ++y)
        {
            int x;
            for (x=0; x<table->cells_num_x; ++x)
            {
                cell_t* cell = table->cells[table->cells_num_x * y + x];
                outf0("cell: y=% 3i x=% 3i: left=%i above=%i rect=%s",
                        y, x, cell->left, cell->above, extract_rect_string(&cell->rect));
            }
        }
    }
}

/* Find tables in <page>.

At the moment this only calls extract_page_tables_find_lines(), but in future
will call other functions that find tables in different ways, e.g. by analysing
an image of a page, or looking for blocks of whitespace in between chunks of
text. */
static int
extract_subpage_tables_find(extract_alloc_t *alloc,
                            subpage_t       *subpage)
{
    if (extract_subpage_tables_find_lines(alloc, subpage)) return -1;

    if (0)
    {
        outf0("=== tables from extract_page_tables_find_lines():");
        show_tables(&subpage->tables);
    }

    return 0;
}

/* Finds tables and paragraphs on <page>. */
static int
extract_join_subpage(extract_alloc_t *alloc,
                     subpage_t       *subpage)
{
    /* Find tables on this page first. This will remove text that is within
    tables from page->spans, so that text doesn't appear more than once in
    the final output. */
    if (extract_subpage_tables_find(alloc, subpage)) return -1;

    /* Now join remaining spans into lines and paragraphs. */
    if (join_content(alloc, &subpage->content))
        return -1;

    return 0;
}


/* For each page in <document> we find tables and join spans into lines and paragraphs.

A line is a list of spans that are at the same angle and on the same
line. A paragraph is a list of lines that are at the same angle and close
together.
*/
int extract_document_join(extract_alloc_t *alloc, document_t *document, int layout_analysis)
{
    int p;

    for (p=0; p<document->pages_num; ++p) {
        extract_page_t* page = document->pages[p];
        int c;

        if (layout_analysis && extract_page_analyse(alloc, page)) return -1;

        for (c=0; c<page->subpages_num; ++c) {
            subpage_t* subpage = page->subpages[c];

            outf("processing page %i, subpage %i: num_spans=%i", p, c, content_count_spans(&subpage->content));
            if (extract_join_subpage(alloc, subpage)) return -1;
        }
    }

    return 0;
}







mupdf-1.21.1-source/thirdparty/extract/src/mem.c

#include "../include/extract_alloc.h"

#include "mem.h"

#include <assert.h>
#include <stdio.h>
#include <string.h>

#ifdef _MSC_VER
    #include "compat_va_copy.h"
#endif


void extract_bzero(void *b, size_t len)
{
    memset(b, 0, len);
}

int extract_vasprintf(extract_alloc_t *alloc, char **out, const char *format, va_list va)
{
    int n;
    int ret;
    va_list va2;

    va_copy(va2, va);
    n = vsnprintf(NULL, 0, format, va);
    if (n < 0)
    {
        ret = n;
        goto end;
    }
    if (extract_malloc(alloc, out, n + 1))
    {
        ret = -1;
        goto end;
    }
    vsnprintf(*out, n + 1, format, va2);

    ret = 0;
end:

    va_end(va2);

    return ret;
}


int extract_asprintf(extract_alloc_t *alloc, char **out, const char *format, ...)
{
    va_list va;
    int     ret;

    va_start(va, format);
    ret = extract_vasprintf(alloc, out, format, va);
    va_end(va);

    return ret;
}

int extract_strdup(extract_alloc_t *alloc, const char *s, char **o_out)
{
    size_t l = strlen(s) + 1;

    if (extract_malloc(alloc, o_out, l)) return -1;
    memcpy(*o_out, s, l);

    return 0;
}







mupdf-1.21.1-source/thirdparty/extract/src/mem.h

#ifndef EXTRACT_MEM_H
#define EXTRACT_MEM_H

#include "../include/extract_alloc.h"

#include <stdarg.h>
#include <string.h>

void extract_bzero(void *b, size_t len);

int extract_vasprintf(extract_alloc_t* alloc, char** out, const char* format, va_list va)
        #ifdef __GNUC__
        __attribute__ ((format (printf, 3, 0)))
        #endif
        ;

int extract_asprintf(extract_alloc_t* alloc, char** out, const char* format, ...)
        #ifdef __GNUC__
        __attribute__ ((format (printf, 3, 4)))
        #endif
        ;

int extract_strdup(extract_alloc_t* alloc, const char* s, char** o_out);

#endif







mupdf-1.21.1-source/thirdparty/extract/src/memento.c

/* Copyright (C) 2009-2020 Artifex Software, Inc.
   All Rights Reserved.

   This software is provided AS-IS with no warranty, either express or
   implied.

   This software is distributed under license and may not be copied, modified
   or distributed except as expressly authorized under the terms of that
   license. Refer to licensing information at http://www.artifex.com
   or contact Artifex Software, Inc.,  1305 Grant Avenue - Suite 200,
   Novato, CA 94945, U.S.A., +1(415)492-9861, for further information.
*/

/* Inspired by Fortify by Simon P Bullen. */

/* Set the following if you're only looking for leaks, not memory overwrites
 * to speed the operation */
/* #define MEMENTO_LEAKONLY */

/* Set the following to keep extra details about the history of blocks */
#define MEMENTO_DETAILS

/* Don't keep blocks around if they'd mean losing more than a quarter of
 * the freelist. */
#define MEMENTO_FREELIST_MAX_SINGLE_BLOCK (MEMENTO_FREELIST_MAX/4)

#define COMPILING_MEMENTO_C

/* SHUT UP, MSVC. I KNOW WHAT I AM DOING. */
#define _CRT_SECURE_NO_WARNINGS

/* We have some GS specific tweaks; more for the GS build environment than
 * anything else. */
/* #define MEMENTO_GS_HACKS */

#ifdef MEMENTO_GS_HACKS
/* For GS we include malloc_.h. Anyone else would just include memento.h */
#include "malloc_.h"
#include "memory_.h"
int atexit(void (*)(void));
#else
#ifdef MEMENTO_MUPDF_HACKS
#include "mupdf/memento.h"
#else
#include "memento.h"
#endif
#include <stdio.h>
#endif
#ifndef _MSC_VER
#include <stdint.h>
#include <limits.h>
#include <unistd.h>
#endif

#include <errno.h>
#include <stdlib.h>
#include <stdarg.h>
#include <string.h>

#ifdef __ANDROID__
#define MEMENTO_ANDROID
#include <stdio.h>
#endif

/* Hacks to portably print large sizes */
#ifdef _MSC_VER
#define FMTZ "%llu"
#define FMTZ_CAST _int64
#define FMTP "0x%p"
#else
#define FMTZ "%zu"
#define FMTZ_CAST size_t
#define FMTP "%p"
#endif

#define UB(x) ((intptr_t)((x) & 0xFF))
#define B2I(x) (UB(x) | (UB(x)<<8) | (UB(x)<<16) | (UB(x)<<24))
#define B2P(x) ((void *)(B2I(x) | ((B2I(x)<<16)<<16)))
#define MEMENTO_PREFILL_UBYTE ((unsigned char)(MEMENTO_PREFILL))
#define MEMENTO_PREFILL_USHORT (((unsigned short)MEMENTO_PREFILL_UBYTE) | (((unsigned short)MEMENTO_PREFILL_UBYTE)<<8))
#define MEMENTO_PREFILL_UINT (((unsigned int)MEMENTO_PREFILL_USHORT) | (((unsigned int)MEMENTO_PREFILL_USHORT)<<16))
#define MEMENTO_PREFILL_PTR (void *)(((uintptr_t)MEMENTO_PREFILL_UINT) | ((((uintptr_t)MEMENTO_PREFILL_UINT)<<16)<<16))
#define MEMENTO_POSTFILL_UBYTE ((unsigned char)(MEMENTO_POSTFILL))
#define MEMENTO_POSTFILL_USHORT (((unsigned short)MEMENTO_POSTFILL_UBYTE) | (((unsigned short)MEMENTO_POSTFILL_UBYTE)<<8))
#define MEMENTO_POSTFILL_UINT (((unsigned int)MEMENTO_POSTFILL_USHORT) | (((unsigned int)MEMENTO_POSTFILL_USHORT)<<16))
#define MEMENTO_POSTFILL_PTR (void *)(((uintptr_t)MEMENTO_POSTFILL_UINT) | ((((uintptr_t)MEMENTO_POSTFILL_UINT)<<16)<<16))
#define MEMENTO_ALLOCFILL_UBYTE ((unsigned char)(MEMENTO_ALLOCFILL))
#define MEMENTO_ALLOCFILL_USHORT (((unsigned short)MEMENTO_ALLOCFILL_UBYTE) | (((unsigned short)MEMENTO_ALLOCFILL_UBYTE)<<8))
#define MEMENTO_ALLOCFILL_UINT (((unsigned int)MEMENTO_ALLOCFILL_USHORT) | (((unsigned int)MEMENTO_ALLOCFILL_USHORT)<<16))
#define MEMENTO_ALLOCFILL_PTR (void *)(((uintptr_t)MEMENTO_ALLOCFILL_UINT) | ((((uintptr_t)MEMENTO_ALLOCFILL_UINT)<<16)<<16))
#define MEMENTO_FREEFILL_UBYTE ((unsigned char)(MEMENTO_FREEFILL))
#define MEMENTO_FREEFILL_USHORT (((unsigned short)MEMENTO_FREEFILL_UBYTE) | (((unsigned short)MEMENTO_FREEFILL_UBYTE)<<8))
#define MEMENTO_FREEFILL_UINT (((unsigned int)MEMENTO_FREEFILL_USHORT) | (((unsigned int)MEMENTO_FREEFILL_USHORT)<<16))
#define MEMENTO_FREEFILL_PTR (void *)(((uintptr_t)MEMENTO_FREEFILL_UINT) | ((((uintptr_t)MEMENTO_FREEFILL_UINT)<<16)<<16))

#ifdef MEMENTO

#ifndef MEMENTO_CPP_EXTRAS_ONLY

#ifdef MEMENTO_ANDROID
#include <android/log.h>

static char log_buffer[4096];
static int log_fill = 0;

static char log_buffer2[4096];

static int
android_fprintf(FILE *file, const char *fmt, ...)
{
    va_list args;
    char *p, *q;

    va_start(args, fmt);
    vsnprintf(log_buffer2, sizeof(log_buffer2)-1, fmt, args);
    va_end(args);

    /* Ensure we are always null terminated */
    log_buffer2[sizeof(log_buffer2)-1] = 0;

    p = log_buffer2;
    q = p;
    do
    {
        /* Find the end of the string, or the next \n */
        while (*p && *p != '\n')
            p++;

        /* We need to output from q to p. Limit ourselves to what
         * will fit in the existing */
        if (p - q >= sizeof(log_buffer)-1 - log_fill)
                p = q + sizeof(log_buffer)-1 - log_fill;

        memcpy(&log_buffer[log_fill], q, p-q);
        log_fill += p-q;
        if (*p == '\n')
        {
            log_buffer[log_fill] = 0;
            __android_log_print(ANDROID_LOG_ERROR, "memento", "%s", log_buffer);
            usleep(1);
            log_fill = 0;
            p++; /* Skip over the \n */
        }
        else if (log_fill >= sizeof(log_buffer)-1)
        {
            log_buffer[sizeof(log_buffer2)-1] = 0;
            __android_log_print(ANDROID_LOG_ERROR, "memento", "%s", log_buffer);
            usleep(1);
            log_fill = 0;
        }
        q = p;
    }
    while (*p);

    return 0;
}

#define fprintf android_fprintf
#define MEMENTO_STACKTRACE_METHOD 3
#endif

/* _WIN64 defined implies _WIN32 will be */
#ifdef _WIN32
#include <windows.h>

static int
windows_fprintf(FILE *file, const char *fmt, ...)
{
    va_list args;
    char text[4096];
    int ret;

    va_start(args, fmt);
    ret = vfprintf(file, fmt, args);
    va_end(args);

    va_start(args, fmt);
    vsnprintf(text, 4096, fmt, args);
    OutputDebugStringA(text);
    va_end(args);

    return ret;
}

#define fprintf windows_fprintf
#endif

#ifndef MEMENTO_STACKTRACE_METHOD
#ifdef __GNUC__
#define MEMENTO_STACKTRACE_METHOD 1
#endif
#ifdef _WIN32
#define MEMENTO_STACKTRACE_METHOD 2
#endif
#endif

#if defined(__linux__) || defined(__OpenBSD__)
#define MEMENTO_HAS_FORK
#elif defined(__APPLE__) && defined(__MACH__)
#define MEMENTO_HAS_FORK
#endif

/* Define the underlying allocators, just in case */
void *MEMENTO_UNDERLYING_MALLOC(size_t);
void MEMENTO_UNDERLYING_FREE(void *);
void *MEMENTO_UNDERLYING_REALLOC(void *,size_t);
void *MEMENTO_UNDERLYING_CALLOC(size_t,size_t);

/* And some other standard functions we use. We don't include the header
 * files, just in case they pull in unexpected others. */
int atoi(const char *);
char *getenv(const char *);

/* How far to search for pointers in each block when calculating nestings */
/* mupdf needs at least 34000ish (sizeof(fz_shade))/ */
#define MEMENTO_PTRSEARCH 65536

#ifndef MEMENTO_MAXPATTERN
#define MEMENTO_MAXPATTERN 0
#endif

#ifdef MEMENTO_GS_HACKS
#include "valgrind.h"
#else
#ifdef HAVE_VALGRIND
#include "valgrind/memcheck.h"
#else
#define VALGRIND_MAKE_MEM_NOACCESS(p,s)  do { } while (0==1)
#define VALGRIND_MAKE_MEM_UNDEFINED(p,s)  do { } while (0==1)
#define VALGRIND_MAKE_MEM_DEFINED(p,s)  do { } while (0==1)
#endif
#endif

enum {
    Memento_PreSize  = 16,
    Memento_PostSize = 16
};

/* Some compile time checks */
typedef struct
{
    char MEMENTO_PRESIZE_MUST_BE_A_MULTIPLE_OF_4[Memento_PreSize & 3 ? -1 : 1];
    char MEMENTO_POSTSIZE_MUST_BE_A_MULTIPLE_OF_4[Memento_PostSize & 3 ? -1 : 1];
    char MEMENTO_POSTSIZE_MUST_BE_AT_LEAST_4[Memento_PostSize >= 4 ? 1 : -1];
    char MEMENTO_PRESIZE_MUST_BE_AT_LEAST_4[Memento_PreSize >= 4 ? 1 : -1];
} MEMENTO_SANITY_CHECK_STRUCT;

#define MEMENTO_UINT32 unsigned int
#define MEMENTO_UINT16 unsigned short

#define MEMENTO_PREFILL_UINT32  ((MEMENTO_UINT32)(MEMENTO_PREFILL  | (MEMENTO_PREFILL <<8) | (MEMENTO_PREFILL <<16) |(MEMENTO_PREFILL <<24)))
#define MEMENTO_POSTFILL_UINT16 ((MEMENTO_UINT16)(MEMENTO_POSTFILL | (MEMENTO_POSTFILL<<8)))
#define MEMENTO_POSTFILL_UINT32 ((MEMENTO_UINT32)(MEMENTO_POSTFILL | (MEMENTO_POSTFILL<<8) | (MEMENTO_POSTFILL<<16) |(MEMENTO_POSTFILL<<24)))
#define MEMENTO_FREEFILL_UINT16 ((MEMENTO_UINT16)(MEMENTO_FREEFILL | (MEMENTO_FREEFILL<<8)))
#define MEMENTO_FREEFILL_UINT32 ((MEMENTO_UINT32)(MEMENTO_FREEFILL | (MEMENTO_FREEFILL<<8) | (MEMENTO_FREEFILL<<16) |(MEMENTO_FREEFILL<<24)))

enum {
    Memento_Flag_OldBlock = 1,
    Memento_Flag_HasParent = 2,
    Memento_Flag_BreakOnFree = 4,
    Memento_Flag_BreakOnRealloc = 8,
    Memento_Flag_Freed = 16,
    Memento_Flag_KnownLeak = 32,
    Memento_Flag_Reported = 64
};

enum {
    Memento_EventType_malloc = 0,
    Memento_EventType_calloc = 1,
    Memento_EventType_realloc = 2,
    Memento_EventType_free = 3,
    Memento_EventType_new = 4,
    Memento_EventType_delete = 5,
    Memento_EventType_newArray = 6,
    Memento_EventType_deleteArray = 7,
    Memento_EventType_takeRef = 8,
    Memento_EventType_dropRef = 9,
    Memento_EventType_reference = 10,
    Memento_EventType_strdup = 11,
    Memento_EventType_asprintf = 12,
    Memento_EventType_vasprintf = 13
};

static const char *eventType[] =
{
    "malloc",
    "calloc",
    "realloc",
    "free",
    "new",
    "delete",
    "new[]",
    "delete[]",
    "takeRef",
    "dropRef",
    "reference",
    "strdup",
    "asprintf",
    "vasprintf"
};

/* When we list leaked blocks at the end of execution, we search for pointers
 * between blocks in order to be able to give a nice nested view.
 * Unfortunately, if you have are running your own allocator (such as
 * postscript's chunk allocator) you can often find that the header of the
 * block always contains pointers to next or previous blocks. This tends to
 * mean the nesting displayed is "uninteresting" at best :)
 *
 * As a hack to get around this, we have a define MEMENTO_SKIP_SEARCH that
 * indicates how many bytes to skip over at the start of the chunk.
 * This may cause us to miss true nestings, but such is life...
 */
#ifndef MEMENTO_SEARCH_SKIP
#ifdef MEMENTO_GS_HACKS
#define MEMENTO_SEARCH_SKIP (2*sizeof(void *))
#else
#define MEMENTO_SEARCH_SKIP 0
#endif
#endif

#define MEMENTO_CHILD_MAGIC   ((Memento_BlkHeader *)('M' | ('3' << 8) | ('m' << 16) | ('3' << 24)))
#define MEMENTO_SIBLING_MAGIC ((Memento_BlkHeader *)('n' | ('t' << 8) | ('0' << 16) | ('!' << 24)))

#ifdef MEMENTO_DETAILS
typedef struct Memento_BlkDetails Memento_BlkDetails;

struct Memento_BlkDetails
{
    Memento_BlkDetails *next;
    char                type;
    char                count;
    int                 sequence;
    void               *stack[1];
};
#endif /* MEMENTO_DETAILS */

typedef struct Memento_BlkHeader Memento_BlkHeader;

struct Memento_BlkHeader
{
    size_t               rawsize;
    int                  sequence;
    int                  lastCheckedOK;
    int                  flags;
    Memento_BlkHeader   *next;
    Memento_BlkHeader   *prev; /* Reused as 'parent' when printing nested list */

    const char          *label;

    /* Entries for nesting display calculations. Set to magic
     * values at all other time.  */
    Memento_BlkHeader   *child;
    Memento_BlkHeader   *sibling;

#ifdef MEMENTO_DETAILS
    Memento_BlkDetails  *details;
    Memento_BlkDetails **details_tail;
#endif

    char                 preblk[Memento_PreSize];
};

/* In future this could (should) be a smarter data structure, like, say,
 * splay trees. For now, we use a list.
 */
typedef struct Memento_Blocks
{
    Memento_BlkHeader *head;
    Memento_BlkHeader *tail;
} Memento_Blocks;

/* What sort of Mutex should we use? */
#ifdef MEMENTO_LOCKLESS
typedef int Memento_mutex;

static void Memento_initMutex(Memento_mutex *m)
{
    (void)m;
}

#define MEMENTO_DO_LOCK() do { } while (0)
#define MEMENTO_DO_UNLOCK() do { } while (0)

#else
#if defined(_WIN32) || defined(_WIN64)
/* Windows */
typedef CRITICAL_SECTION Memento_mutex;

static void Memento_initMutex(Memento_mutex *m)
{
    InitializeCriticalSection(m);
}

#define MEMENTO_DO_LOCK() \
    EnterCriticalSection(&memento.mutex)
#define MEMENTO_DO_UNLOCK() \
    LeaveCriticalSection(&memento.mutex)

#else
#include <pthread.h>
typedef pthread_mutex_t Memento_mutex;

static void Memento_initMutex(Memento_mutex *m)
{
    pthread_mutex_init(m, NULL);
}

#define MEMENTO_DO_LOCK() \
    pthread_mutex_lock(&memento.mutex)
#define MEMENTO_DO_UNLOCK() \
    pthread_mutex_unlock(&memento.mutex)

#endif
#endif

typedef struct {
    int begin;
    int end;
} Memento_range;

/* And our global structure */
static struct {
    int            inited;
    Memento_Blocks used;
    Memento_Blocks free;
    size_t         freeListSize;
    int            sequence;
    int            paranoia;
    int            paranoidAt;
    int            countdown;
    int            lastChecked;
    int            breakAt;
    int            failAt;
    int            failing;
    int            nextFailAt;
    int            squeezeAt;
    int            squeezing;
    int            segv;
    int            pattern;
    int            nextPattern;
    int            patternBit;
    int            leaking;
    int            hideMultipleReallocs;
    int            abortOnLeak;
    int            abortOnCorruption;
    size_t         maxMemory;
    size_t         alloc;
    size_t         peakAlloc;
    size_t         totalAlloc;
    size_t         numMallocs;
    size_t         numFrees;
    size_t         numReallocs;
    Memento_mutex  mutex;
    Memento_range *squeezes;
    int            squeezes_num;
    int            squeezes_pos;
} memento;

#define MEMENTO_EXTRASIZE (sizeof(Memento_BlkHeader) + Memento_PostSize)

/* Round up size S to the next multiple of N (where N is a power of 2) */
#define MEMENTO_ROUNDUP(S,N) ((S + N-1)&~(N-1))

#define MEMBLK_SIZE(s) MEMENTO_ROUNDUP(s + MEMENTO_EXTRASIZE, MEMENTO_MAXALIGN)

#define MEMBLK_FROMBLK(B)   (&((Memento_BlkHeader*)(void *)(B))[-1])
#define MEMBLK_TOBLK(B)     ((void*)(&((Memento_BlkHeader*)(void*)(B))[1]))
#define MEMBLK_POSTPTR(B) \
          (&((unsigned char *)(void *)(B))[(B)->rawsize + sizeof(Memento_BlkHeader)])

enum
{
    SkipStackBackTraceLevels = 4
};

#if defined(MEMENTO_STACKTRACE_METHOD) && MEMENTO_STACKTRACE_METHOD == 1
extern size_t backtrace(void **, int);
extern void backtrace_symbols_fd(void **, size_t, int);
extern char **backtrace_symbols(void **, size_t);

#define MEMENTO_BACKTRACE_MAX 256
static void (*print_stack_value)(void *address);

/* Libbacktrace gubbins - relies on us having libdl to load the .so */
#ifdef HAVE_LIBDL
#include <dlfcn.h>

typedef void (*backtrace_error_callback) (void *data, const char *msg, int errnum);

typedef struct backtrace_state *(*backtrace_create_state_type)(
    const char *filename, int threaded,
    backtrace_error_callback error_callback, void *data);

typedef int (*backtrace_full_callback) (void *data, uintptr_t pc,
                                        const char *filename, int lineno,
                                        const char *function);

typedef int (*backtrace_pcinfo_type)(struct backtrace_state *state,
                                     uintptr_t pc,
                                     backtrace_full_callback callback,
                                     backtrace_error_callback error_callback,
                                     void *data);

typedef void (*backtrace_syminfo_callback) (void *data, uintptr_t pc,
                                            const char *symname,
                                            uintptr_t symval,
                                            uintptr_t symsize);

typedef int (*backtrace_syminfo_type)(struct backtrace_state *state,
                                      uintptr_t addr,
                                      backtrace_syminfo_callback callback,
                                      backtrace_error_callback error_callback,
                                      void *data);

static backtrace_syminfo_type backtrace_syminfo;
static backtrace_create_state_type backtrace_create_state;
static backtrace_pcinfo_type backtrace_pcinfo;
static struct backtrace_state *my_backtrace_state;
static void *libbt;
static char backtrace_exe[4096];
static void *current_addr;

static void error2_cb(void *data, const char *msg, int errnum)
{
    (void)data;
    (void)msg;
    (void)errnum;
}

static void syminfo_cb(void *data, uintptr_t pc, const char *symname, uintptr_t symval, uintptr_t symsize)
{
    (void)data;
    (void)symval;
    (void)symsize;
    if (sizeof(void *) == 4)
        fprintf(stderr, "    0x%08lx %s\n", pc, symname?symname:"?");
    else
        fprintf(stderr, "    0x%016lx %s\n", pc, symname?symname:"?");
}

static void error_cb(void *data, const char *msg, int errnum)
{
    (void)data;
    (void)msg;
    (void)errnum;
    backtrace_syminfo(my_backtrace_state,
                     (uintptr_t)current_addr,
                     syminfo_cb,
                     error2_cb,
                     NULL);
}

static int full_cb(void *data, uintptr_t pc, const char *fname, int line, const char *fn)
{
    (void)data;
    if (sizeof(void *) == 4)
        fprintf(stderr, "    0x%08lx %s(%s:%d)\n", pc, fn?fn:"?", fname?fname:"?", line);
    else
        fprintf(stderr, "    0x%016lx %s(%s:%d)\n", pc, fn?fn:"?", fname?fname:"?", line);
    return 0;
}

static void print_stack_libbt(void *addr)
{
    current_addr = addr;
    backtrace_pcinfo(my_backtrace_state,
                     (uintptr_t)addr,
                     full_cb,
                     error_cb,
                     NULL);
}

static void print_stack_libbt_failed(void *addr)
{
    char **strings;
#if 0
    /* Let's use a hack from Julian Smith to call gdb to extract the information */
    /* Disabled for now, as I can't make this work. */
    static char command[1024];
    int e;
    static int gdb_invocation_failed = 0;

    if (gdb_invocation_failed == 0)
    {
        snprintf(command, sizeof(command),
                 //"gdb -q --batch -p=%i -ex 'info line *%p' -ex quit 2>/dev/null",
                 "gdb -q --batch -p=%i -ex 'info line *%p' -ex quit 2>/dev/null| egrep -v '(Thread debugging using)|(Using host libthread_db library)|(A debugging session is active)|(will be detached)|(Quit anyway)|(No such file or directory)|(^0x)|(^$)'",
                 getpid(), addr);
    printf("%s\n", command);
        e = system(command);
        if (e == 0)
            return; /* That'll do! */
        gdb_invocation_failed = 1; /* If it's failed once, it'll probably keep failing. */
    }
#endif

    /* We couldn't even get gdb! Make do. */
    strings = backtrace_symbols(&addr, 1);

    if (strings == NULL || strings[0] == NULL)
    {
        if (sizeof(void *) == 4)
            fprintf(stderr, "    [0x%08lx]\n", (uintptr_t)addr);
        else
            fprintf(stderr, "    [0x%016lx]\n", (uintptr_t)addr);
    }
    else
    {
        fprintf(stderr, "    %s\n", strings[0]);
    }
    (free)(strings);
}

static int init_libbt(void)
{
    static int libbt_inited = 0;

    if (libbt_inited)
        return 0;
    libbt_inited = 1;

    libbt = dlopen("libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/opt/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/usr/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        libbt = dlopen("/usr/local/lib/libbacktrace.so", RTLD_LAZY);
    if (libbt == NULL)
        goto fail;

    backtrace_create_state = dlsym(libbt, "backtrace_create_state");
    backtrace_syminfo      = dlsym(libbt, "backtrace_syminfo");
    backtrace_pcinfo       = dlsym(libbt, "backtrace_pcinfo");

    if (backtrace_create_state == NULL ||
        backtrace_syminfo == NULL ||
        backtrace_pcinfo == NULL)
    {
        goto fail;
    }

    my_backtrace_state = backtrace_create_state(backtrace_exe,
                                                1 /*BACKTRACE_SUPPORTS_THREADS*/,
                                                error_cb,
                                                NULL);
    if (my_backtrace_state == NULL)
        goto fail;

    print_stack_value = print_stack_libbt;

    return 1;

 fail:
    fprintf(stderr,
            "MEMENTO: libbacktrace.so failed to load; backtraces will be sparse.\n"
            "MEMENTO: See memento.h for how to rectify this.\n");
    libbt = NULL;
    backtrace_create_state = NULL;
    backtrace_syminfo = NULL;
    print_stack_value = print_stack_libbt_failed;
    return 0;
}
#endif

static void print_stack_default(void *addr)
{
    char **strings = backtrace_symbols(&addr, 1);

    if (strings == NULL || strings[0] == NULL)
    {
        fprintf(stderr, "    ["FMTP"]\n", addr);
    }
#ifdef HAVE_LIBDL
    else if (strchr(strings[0], ':') == NULL)
    {
        /* Probably a "path [address]" format string */
        char *s = strchr(strings[0], ' ');

        if (s != strings[0])
        {
            memcpy(backtrace_exe, strings[0], s - strings[0]);
            backtrace_exe[s-strings[0]] = 0;
            init_libbt();
            print_stack_value(addr);
        }
    }
#endif
    else
    {
        fprintf(stderr, "    %s\n", strings[0]);
    }
    free(strings);
}

static void Memento_initStacktracer(void)
{
    print_stack_value = print_stack_default;
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    size_t num;

    num = backtrace(&stack[0], MEMENTO_BACKTRACE_MAX);

    *skip = SkipStackBackTraceLevels;
    if (num <= SkipStackBackTraceLevels)
        return 0;
    return (int)(num-SkipStackBackTraceLevels);
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
    int i;

    for (i = 0; i < numberOfFrames; i++)
    {
        print_stack_value(stack[i]);
    }
}
#elif defined(MEMENTO_STACKTRACE_METHOD) && MEMENTO_STACKTRACE_METHOD == 2
#include <Windows.h>

/* We use DbgHelp.dll rather than DbgHelp.lib. This avoids us needing
 * extra link time complications, and enables us to fall back gracefully
 * if the DLL cannot be found.
 *
 * To achieve this we have our own potted versions of the required types
 * inline here.
 */
#ifdef _WIN64
typedef DWORD64 DWORD_NATIVESIZED;
#else
typedef DWORD DWORD_NATIVESIZED;
#endif

#define MEMENTO_BACKTRACE_MAX 64

typedef USHORT (__stdcall *My_CaptureStackBackTraceType)(__in ULONG, __in ULONG, __out PVOID*, __out_opt PULONG);

typedef struct MY_IMAGEHLP_LINE {
    DWORD    SizeOfStruct;
    PVOID    Key;
    DWORD    LineNumber;
    PCHAR    FileName;
    DWORD_NATIVESIZED    Address;
} MY_IMAGEHLP_LINE, *MY_PIMAGEHLP_LINE;

typedef BOOL (__stdcall *My_SymGetLineFromAddrType)(HANDLE hProcess, DWORD_NATIVESIZED dwAddr, PDWORD pdwDisplacement, MY_PIMAGEHLP_LINE Line);

typedef struct MY_SYMBOL_INFO {
    ULONG       SizeOfStruct;
    ULONG       TypeIndex;        // Type Index of symbol
    ULONG64     Reserved[2];
    ULONG       info;
    ULONG       Size;
    ULONG64     ModBase;          // Base Address of module containing this symbol
    ULONG       Flags;
    ULONG64     Value;            // Value of symbol, ValuePresent should be 1
    ULONG64     Address;          // Address of symbol including base address of module
    ULONG       Register;         // register holding value or pointer to value
    ULONG       Scope;            // scope of the symbol
    ULONG       Tag;              // pdb classification
    ULONG       NameLen;          // Actual length of name
    ULONG       MaxNameLen;
    CHAR        Name[1];          // Name of symbol
} MY_SYMBOL_INFO, *MY_PSYMBOL_INFO;

typedef BOOL (__stdcall *My_SymFromAddrType)(HANDLE hProcess, DWORD64 Address, PDWORD64 Displacement, MY_PSYMBOL_INFO Symbol);
typedef BOOL (__stdcall *My_SymInitializeType)(HANDLE hProcess, PSTR UserSearchPath, BOOL fInvadeProcess);

static My_CaptureStackBackTraceType Memento_CaptureStackBackTrace;
static My_SymGetLineFromAddrType Memento_SymGetLineFromAddr;
static My_SymFromAddrType Memento_SymFromAddr;
static My_SymInitializeType Memento_SymInitialize;
static HANDLE Memento_process;

static void Memento_initStacktracer(void)
{
    HMODULE mod = LoadLibrary("kernel32.dll");

    if (mod == NULL)
        return;
    Memento_CaptureStackBackTrace = (My_CaptureStackBackTraceType)(GetProcAddress(mod, "RtlCaptureStackBackTrace"));
    if (Memento_CaptureStackBackTrace == NULL)
        return;
    mod = LoadLibrary("Dbghelp.dll");
    if (mod == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_SymGetLineFromAddr =
            (My_SymGetLineFromAddrType)(GetProcAddress(mod,
#ifdef _WIN64
                                                       "SymGetLineFromAddr64"
#else
                                                       "SymGetLineFromAddr"
#endif
                                        ));
    if (Memento_SymGetLineFromAddr == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_SymFromAddr = (My_SymFromAddrType)(GetProcAddress(mod, "SymFromAddr"));
    if (Memento_SymFromAddr == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_SymInitialize = (My_SymInitializeType)(GetProcAddress(mod, "SymInitialize"));
    if (Memento_SymInitialize == NULL) {
        Memento_CaptureStackBackTrace = NULL;
        return;
    }
    Memento_process = GetCurrentProcess();
    Memento_SymInitialize(Memento_process, NULL, TRUE);
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    if (Memento_CaptureStackBackTrace == NULL)
        return 0;

    *skip = 0;
    /* Limit us to 63 levels due to windows bug */
    return Memento_CaptureStackBackTrace(SkipStackBackTraceLevels, 63-SkipStackBackTraceLevels, stack, NULL);
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
    MY_IMAGEHLP_LINE line;
    int i;
    char symbol_buffer[sizeof(MY_SYMBOL_INFO) + 1024 + 1];
    MY_SYMBOL_INFO *symbol = (MY_SYMBOL_INFO *)symbol_buffer;

    symbol->MaxNameLen = 1024;
    symbol->SizeOfStruct = sizeof(MY_SYMBOL_INFO);
    line.SizeOfStruct = sizeof(MY_IMAGEHLP_LINE);
    for (i = 0; i < numberOfFrames; i++)
    {
        DWORD64 dwDisplacement64;
        DWORD dwDisplacement;
        Memento_SymFromAddr(Memento_process, (DWORD64)(stack[i]), &dwDisplacement64, symbol);
        Memento_SymGetLineFromAddr(Memento_process, (DWORD_NATIVESIZED)(stack[i]), &dwDisplacement, &line);
        fprintf(stderr, "    %s in %s:%d\n", symbol->Name, line.FileName, line.LineNumber);
    }
}
#elif defined(MEMENTO_STACKTRACE_METHOD) && MEMENTO_STACKTRACE_METHOD == 3

#include <unwind.h>
#include <dlfcn.h>

/* From cxxabi.h */
extern char* __cxa_demangle(const char* mangled_name,
                            char*       output_buffer,
                            size_t*     length,
                            int*        status);

static void Memento_initStacktracer(void)
{
}

#define MEMENTO_BACKTRACE_MAX 256

typedef struct
{
    int count;
    void **addr;
} my_unwind_details;

static _Unwind_Reason_Code unwind_populate_callback(struct _Unwind_Context *context,
                                                    void *arg)
{
    my_unwind_details *uw = (my_unwind_details *)arg;
    int count = uw->count;

    if (count >= MEMENTO_BACKTRACE_MAX)
        return _URC_END_OF_STACK;

    uw->addr[count] = (void *)_Unwind_GetIP(context);
    uw->count++;

    return _URC_NO_REASON;
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    my_unwind_details uw = { 0, stack };

    *skip = 0;

    /* Collect the backtrace. Deliberately only unwind once,
     * and avoid using malloc etc until this completes just
     * in case. */
    _Unwind_Backtrace(unwind_populate_callback, &uw);
    if (uw.count <= SkipStackBackTraceLevels)
        return 0;

    *skip = SkipStackBackTraceLevels;
    return uw.count-SkipStackBackTraceLevels;
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
    int i;

    for (i = 0; i < numberOfFrames; i++)
    {
        Dl_info info;
        if (dladdr(stack[i], &info))
        {
            int status = 0;
            const char *sym = info.dli_sname ? info.dli_sname : "<unknown>";
            char *demangled = __cxa_demangle(sym, NULL, 0, &status);
            int offset = stack[i] - info.dli_saddr;
            fprintf(stderr, "    ["FMTP"]%s(+0x%x)\n", stack[i], demangled && status == 0 ? demangled : sym, offset);
            free(demangled);
        }
        else
        {
            fprintf(stderr, "    ["FMTP"]\n", stack[i]);
        }
    }
}

#else
static void Memento_initStacktracer(void)
{
}

static int Memento_getStacktrace(void **stack, int *skip)
{
    *skip = 0;
    return 0;
}

static void Memento_showStacktrace(void **stack, int numberOfFrames)
{
}
#endif /* MEMENTO_STACKTRACE_METHOD */

#ifdef MEMENTO_DETAILS
static void Memento_storeDetails(Memento_BlkHeader *head, int type)
{
    void *stack[MEMENTO_BACKTRACE_MAX];
    Memento_BlkDetails *details;
    int count;
    int skip;

    if (head == NULL)
        return;

#ifdef MEMENTO_STACKTRACE_METHOD
    count = Memento_getStacktrace(stack, &skip);
#else
    skip = 0;
    count = 0;
#endif

    details = MEMENTO_UNDERLYING_MALLOC(sizeof(*details) + (count-1) * sizeof(void *));
    if (details == NULL)
        return;

    if (count)
        memcpy(&details->stack, &stack[skip], count * sizeof(void *));

    details->type = (char)type;
    details->count = (char)count;
    details->sequence = memento.sequence;
    details->next = NULL;
    VALGRIND_MAKE_MEM_DEFINED(&head->details_tail, sizeof(head->details_tail));
    *head->details_tail = details;
    head->details_tail = &details->next;
    VALGRIND_MAKE_MEM_NOACCESS(&head->details_tail, sizeof(head->details_tail));
}
#endif

void (Memento_bt)(void)
{
#ifdef MEMENTO_STACKTRACE_METHOD
    void *stack[MEMENTO_BACKTRACE_MAX];
    int count;
    int skip;

    count = Memento_getStacktrace(stack, &skip);
    Memento_showStacktrace(&stack[skip-2], count-skip+2);
#endif
}

static void Memento_bt_internal(int skip2)
{
#ifdef MEMENTO_STACKTRACE_METHOD
    void *stack[MEMENTO_BACKTRACE_MAX];
    int count;
    int skip;

    count = Memento_getStacktrace(stack, &skip);
    Memento_showStacktrace(&stack[skip+skip2], count-skip-skip2);
#endif
}

static int Memento_checkAllMemoryLocked(void);

void Memento_breakpoint(void)
{
    /* A handy externally visible function for breakpointing */
#if 0 /* Enable this to force automatic breakpointing */
#ifndef NDEBUG
#ifdef _MSC_VER
    __asm int 3;
#endif
#endif
#endif
}

static void Memento_init(void);

#define MEMENTO_LOCK() \
do { if (!memento.inited) Memento_init(); MEMENTO_DO_LOCK(); } while (0)

#define MEMENTO_UNLOCK() \
do { MEMENTO_DO_UNLOCK(); } while (0)

/* Do this as a macro to prevent another level in the callstack,
 * which is annoying while stepping. */
#define Memento_breakpointLocked() \
do { MEMENTO_UNLOCK(); Memento_breakpoint(); MEMENTO_LOCK(); } while (0)

static void Memento_addBlockHead(Memento_Blocks    *blks,
                                 Memento_BlkHeader *b,
                                 int                type)
{
    if (blks->tail == NULL)
        blks->tail = b;
    b->next    = blks->head;
    b->prev    = NULL;
    if (blks->head)
    {
        VALGRIND_MAKE_MEM_DEFINED(&blks->head->prev, sizeof(blks->head->prev));
        blks->head->prev = b;
        VALGRIND_MAKE_MEM_NOACCESS(&blks->head->prev, sizeof(blks->head->prev));
    }
    blks->head = b;
#ifndef MEMENTO_LEAKONLY
    memset(b->preblk, MEMENTO_PREFILL, Memento_PreSize);
    memset(MEMBLK_POSTPTR(b), MEMENTO_POSTFILL, Memento_PostSize);
#endif
    VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(b), Memento_PostSize);
    if (type == 0) { /* malloc */
        VALGRIND_MAKE_MEM_UNDEFINED(MEMBLK_TOBLK(b), b->rawsize);
    } else if (type == 1) { /* free */
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_TOBLK(b), b->rawsize);
    }
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
}

static void Memento_addBlockTail(Memento_Blocks    *blks,
                                 Memento_BlkHeader *b,
                                 int                type)
{
    VALGRIND_MAKE_MEM_DEFINED(&blks->tail, sizeof(Memento_BlkHeader *));
    if (blks->head == NULL)
        blks->head = b;
    b->prev = blks->tail;
    b->next = NULL;
    if (blks->tail) {
        VALGRIND_MAKE_MEM_DEFINED(&blks->tail->next, sizeof(blks->tail->next));
        blks->tail->next = b;
        VALGRIND_MAKE_MEM_NOACCESS(&blks->tail->next, sizeof(blks->tail->next));
    }
    blks->tail = b;
#ifndef MEMENTO_LEAKONLY
    memset(b->preblk, MEMENTO_PREFILL, Memento_PreSize);
    memset(MEMBLK_POSTPTR(b), MEMENTO_POSTFILL, Memento_PostSize);
#endif
    VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(b), Memento_PostSize);
    if (type == 0) { /* malloc */
        VALGRIND_MAKE_MEM_UNDEFINED(MEMBLK_TOBLK(b), b->rawsize);
    } else if (type == 1) { /* free */
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_TOBLK(b), b->rawsize);
    }
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    VALGRIND_MAKE_MEM_NOACCESS(&blks->tail, sizeof(Memento_BlkHeader *));
}

typedef struct BlkCheckData {
    int found;
    int preCorrupt;
    int postCorrupt;
    int freeCorrupt;
    size_t index;
} BlkCheckData;

#ifndef MEMENTO_LEAKONLY
static int Memento_Internal_checkAllocedBlock(Memento_BlkHeader *b, void *arg)
{
    int             i;
    MEMENTO_UINT32 *ip;
    unsigned char  *p;
    BlkCheckData   *data = (BlkCheckData *)arg;

    ip = (MEMENTO_UINT32 *)(void *)(b->preblk);
    i = Memento_PreSize>>2;
    do {
        if (*ip++ != MEMENTO_PREFILL_UINT32)
            goto pre_corrupt;
    } while (--i);
    if (0) {
pre_corrupt:
        data->preCorrupt = 1;
    }
    /* Postfill may not be aligned, so have to be slower */
    p = MEMBLK_POSTPTR(b);
    i = Memento_PostSize-4;
    if ((intptr_t)p & 1)
    {
        if (*p++ != MEMENTO_POSTFILL)
            goto post_corrupt;
        i--;
    }
    if ((intptr_t)p & 2)
    {
        if (*(MEMENTO_UINT16 *)p != MEMENTO_POSTFILL_UINT16)
            goto post_corrupt;
        p += 2;
        i -= 2;
    }
    do {
        if (*(MEMENTO_UINT32 *)p != MEMENTO_POSTFILL_UINT32)
            goto post_corrupt;
        p += 4;
        i -= 4;
    } while (i >= 0);
    if (i & 2)
    {
        if (*(MEMENTO_UINT16 *)p != MEMENTO_POSTFILL_UINT16)
            goto post_corrupt;
        p += 2;
    }
    if (i & 1)
    {
        if (*p != MEMENTO_POSTFILL)
            goto post_corrupt;
    }
    if (0) {
post_corrupt:
        data->postCorrupt = 1;
    }
    if ((data->freeCorrupt | data->preCorrupt | data->postCorrupt) == 0) {
        b->lastCheckedOK = memento.sequence;
    }
    data->found |= 1;
    return 0;
}

static int Memento_Internal_checkFreedBlock(Memento_BlkHeader *b, void *arg)
{
    size_t         i;
    unsigned char *p;
    BlkCheckData  *data = (BlkCheckData *)arg;

    p = MEMBLK_TOBLK(b); /* p will always be aligned */
    i = b->rawsize;
    /* Attempt to speed this up by checking an (aligned) int at a time */
    if (i >= 4) {
        i -= 4;
        do {
            if (*(MEMENTO_UINT32 *)p != MEMENTO_FREEFILL_UINT32)
                goto mismatch4;
            p += 4;
            i -= 4;
        } while (i > 0);
        i += 4;
    }
    if (i & 2) {
        if (*(MEMENTO_UINT16 *)p != MEMENTO_FREEFILL_UINT16)
            goto mismatch;
        p += 2;
        i -= 2;
    }
    if (0) {
mismatch4:
        i += 4;
    }
mismatch:
    while (i) {
        if (*p++ != (unsigned char)MEMENTO_FREEFILL)
            break;
        i--;
    }
    if (i) {
        data->freeCorrupt = 1;
        data->index       = b->rawsize-i;
    }
    return Memento_Internal_checkAllocedBlock(b, arg);
}
#endif /* MEMENTO_LEAKONLY */

static void Memento_removeBlock(Memento_Blocks    *blks,
                                Memento_BlkHeader *b)
{
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(*b));
    if (b->next) {
        VALGRIND_MAKE_MEM_DEFINED(&b->next->prev, sizeof(b->next->prev));
        b->next->prev = b->prev;
        VALGRIND_MAKE_MEM_NOACCESS(&b->next->prev, sizeof(b->next->prev));
    }
    if (b->prev) {
        VALGRIND_MAKE_MEM_DEFINED(&b->prev->next, sizeof(b->prev->next));
        b->prev->next = b->next;
        VALGRIND_MAKE_MEM_NOACCESS(&b->prev->next, sizeof(b->prev->next));
    }
    if (blks->tail == b)
        blks->tail = b->prev;
    if (blks->head == b)
        blks->head = b->next;
}

static void free_block(Memento_BlkHeader *head)
{
#ifdef MEMENTO_DETAILS
    Memento_BlkDetails *details = head->details;

    while (details)
    {
        Memento_BlkDetails *next = details->next;
        MEMENTO_UNDERLYING_FREE(details);
        details = next;
    }
#endif
    MEMENTO_UNDERLYING_FREE(head);
}

static int Memento_Internal_makeSpace(size_t space)
{
    /* If too big, it can never go on the freelist */
    if (space > MEMENTO_FREELIST_MAX_SINGLE_BLOCK)
        return 0;
    /* Pretend we added it on. */
    memento.freeListSize += space;
    /* Ditch blocks until it fits within our limit */
    while (memento.freeListSize > MEMENTO_FREELIST_MAX) {
        Memento_BlkHeader *head = memento.free.head;
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(*head));
        memento.free.head = head->next;
        memento.freeListSize -= MEMBLK_SIZE(head->rawsize);
        free_block(head);
    }
    /* Make sure we haven't just completely emptied the free list */
    /* (This should never happen, but belt and braces... */
    if (memento.free.head == NULL)
        memento.free.tail = NULL;
    return 1;
}

static int Memento_appBlocks(Memento_Blocks *blks,
                             int             (*app)(Memento_BlkHeader *,
                                                    void *),
                             void           *arg)
{
    Memento_BlkHeader *head = blks->head;
    Memento_BlkHeader *next;
    int                result;
    while (head) {
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(Memento_BlkHeader));
        VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(head),
                                  head->rawsize + Memento_PostSize);
        result = app(head, arg);
        next = head->next;
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(head), Memento_PostSize);
        VALGRIND_MAKE_MEM_NOACCESS(head, sizeof(Memento_BlkHeader));
        if (result)
            return result;
        head = next;
    }
    return 0;
}

#ifndef MEMENTO_LEAKONLY
/* Distrustful - check the block is a real one */
static int Memento_appBlockUser(Memento_Blocks    *blks,
                                int                (*app)(Memento_BlkHeader *,
                                                          void *),
                                void              *arg,
                                Memento_BlkHeader *b)
{
    Memento_BlkHeader *head = blks->head;
    Memento_BlkHeader *next;
    int                result;
    while (head && head != b) {
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(Memento_BlkHeader));
        next = head->next;
       VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(head), Memento_PostSize);
        head = next;
    }
    if (head == b) {
        VALGRIND_MAKE_MEM_DEFINED(head, sizeof(Memento_BlkHeader));
        VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(head),
                                  head->rawsize + Memento_PostSize);
        result = app(head, arg);
        VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(head), Memento_PostSize);
        VALGRIND_MAKE_MEM_NOACCESS(head, sizeof(Memento_BlkHeader));
        return result;
    }
    return 0;
}

static int Memento_appBlock(Memento_Blocks    *blks,
                            int                (*app)(Memento_BlkHeader *,
                                                      void *),
                            void              *arg,
                            Memento_BlkHeader *b)
{
    int result;
    (void)blks;
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
    VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(b),
                              b->rawsize + Memento_PostSize);
    result = app(b, arg);
    VALGRIND_MAKE_MEM_NOACCESS(MEMBLK_POSTPTR(b), Memento_PostSize);
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    return result;
}
#endif /* MEMENTO_LEAKONLY */

static int showBlock(Memento_BlkHeader *b, int space)
{
    int seq;
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
    fprintf(stderr, FMTP":(size=" FMTZ ",num=%d)",
            MEMBLK_TOBLK(b), (FMTZ_CAST)b->rawsize, b->sequence);
    if (b->label)
        fprintf(stderr, "%c(%s)", space, b->label);
    if (b->flags & Memento_Flag_KnownLeak)
        fprintf(stderr, "(Known Leak)");
    seq = b->sequence;
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    return seq;
}

static void blockDisplay(Memento_BlkHeader *b, int n)
{
    n++;
    while (n > 40)
    {
            fprintf(stderr, "*");
            n -= 40;
    }
    while(n > 0)
    {
        int i = n;
        if (i > 32)
            i = 32;
        n -= i;
        fprintf(stderr, "%s", &"                                "[32-i]);
    }
    showBlock(b, '\t');
    fprintf(stderr, "\n");
}

static int Memento_listBlock(Memento_BlkHeader *b,
                             void              *arg)
{
    size_t *counts = (size_t *)arg;
    blockDisplay(b, 0);
    counts[0]++;
    VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
    counts[1]+= b->rawsize;
    VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
    return 0;
}

static void doNestedDisplay(Memento_BlkHeader *b,
                            int depth)
{
    /* Try and avoid recursion if we can help it */
    do {
        Memento_BlkHeader *c = NULL;
        blockDisplay(b, depth);
        VALGRIND_MAKE_MEM_DEFINED(b, sizeof(Memento_BlkHeader));
        if (b->sibling) {
            c = b->child;
            b = b->sibling;
        } else {
            b = b->child;
            depth++;
        }
        VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(Memento_BlkHeader));
        if (c)
            doNestedDisplay(c, depth+1);
    } while (b);
}

static int ptrcmp(const void *a_, const void *b_)
{
    const char **a = (const char **)a_;
    const char **b = (const char **)b_;
    return (int)(*a-*b);
}

static
int Memento_listBlocksNested(void)
{
    int count, i;
    size_t size;
    Memento_BlkHeader *b, *prev;
    void **blocks, *minptr, *maxptr;
    intptr_t mask;

    /* Count the blocks */
    count = 0;
    size = 0;
    for (b = memento.used.head; b; b = b->next) {
        VALGRIND_MAKE_MEM_DEFINED(b, sizeof(*b));
        size += b->rawsize;
        count++;
    }

    /* Make our block list */
    blocks = MEMENTO_UNDERLYING_MALLOC(sizeof(void *) * count);
    if (blocks == NULL)
        return 1;

    /* Populate our block list */
    b = memento.used.head;
    minptr = maxptr = MEMBLK_TOBLK(b);
    mask = (intptr_t)minptr;
    for (i = 0; b; b = b->next, i++) {
        void *p = MEMBLK_TOBLK(b);
        mask &= (intptr_t)p;
        if (p < minptr)
            minptr = p;
        if (p > maxptr)
            maxptr = p;
        blocks[i] = p;
        b->flags &= ~Memento_Flag_HasParent;
        b->child   = NULL;
        b->sibling = NULL;
        b->prev    = NULL; /* parent */
    }
    qsort(blocks, count, sizeof(void *), ptrcmp);

    /* Now, calculate tree */
    for (b = memento.used.head; b; b = b->next) {
        char *p = MEMBLK_TOBLK(b);
        size_t end = (b->rawsize < MEMENTO_PTRSEARCH ? b->rawsize : MEMENTO_PTRSEARCH);
        size_t z;
        VALGRIND_MAKE_MEM_DEFINED(p, end);
        if (end > sizeof(void *)-1)
            end -= sizeof(void *)-1;
        else
            end = 0;
        for (z = MEMENTO_SEARCH_SKIP; z < end; z += sizeof(void *)) {
            void *q = *(void **)(&p[z]);
            void **r;

            /* Do trivial checks on pointer */
            if ((mask & (intptr_t)q) != mask || q < minptr || q > maxptr)
                continue;

            /* Search for pointer */
            r = bsearch(&q, blocks, count, sizeof(void *), ptrcmp);
            if (r) {
                /* Found child */
                Memento_BlkHeader *child = MEMBLK_FROMBLK(*r);
                Memento_BlkHeader *parent;

                /* We're assuming tree structure, not graph - ignore second
                 * and subsequent pointers. */
                if (child->prev != NULL) /* parent */
                    continue;
                if (child->flags & Memento_Flag_HasParent)
                    continue;

                /* Not interested in pointers to ourself! */
                if (child == b)
                    continue;

                /* We're also assuming acyclicness here. If this is one of
                 * our parents, ignore it. */
                parent = b->prev; /* parent */
                while (parent != NULL && parent != child)
                    parent = parent->prev; /* parent */
                if (parent == child)
                    continue;

                child->sibling = b->child;
                b->child = child;
                child->prev = b; /* parent */
                child->flags |= Memento_Flag_HasParent;
            }
        }
    }

    /* Now display with nesting */
    for (b = memento.used.head; b; b = b->next) {
        if ((b->flags & Memento_Flag_HasParent) == 0)
            doNestedDisplay(b, 0);
    }
    fprintf(stderr, " Total number of blocks = %d\n", count);
    fprintf(stderr, " Total size of blocks = "FMTZ"\n", (FMTZ_CAST)size);

    MEMENTO_UNDERLYING_FREE(blocks);

    /* Now put the blocks back for valgrind, and restore the prev
     * and magic values. */
    prev = NULL;
    for (b = memento.used.head; b;) {
      Memento_BlkHeader *next = b->next;
      b->prev = prev;
      b->child = MEMENTO_CHILD_MAGIC;
      b->sibling = MEMENTO_SIBLING_MAGIC;
      prev = b;
      VALGRIND_MAKE_MEM_NOACCESS(b, sizeof(*b));
      b = next;
    }

    return 0;
}

void Memento_listBlocks(void)
{
    MEMENTO_LOCK();
    fprintf(stderr, "Allocated blocks:\n");
    if (Memento_listBlocksNested())
    {
        size_t counts[2];
        counts[0] = 0;
        counts[1] = 0;
        Memento_appBlocks(&memento.used, Memento_listBlock, &counts[0]);
        fprintf(stderr, " Total number of blocks = "FMTZ"\n", (FMTZ_CAST)counts[0]);
        fprintf(stderr, " Total size of blocks = "FMTZ"\n", (FMTZ_CAST)counts[1]);
    }
    MEMENTO_UNLOCK();
}

static int Memento_listNewBlock(Memento_BlkHeader *b,
                                void              *arg)
{
    if (b->flags & Memento_Flag_OldBlock)
        return 0;
    b->flags |= Memento_Flag_OldBlock;
    return Memento_listBlock(b, arg);
}

void Memento_listNewBlocks(void)
{
    size_t counts[2];
    MEMENTO_LOCK();
    counts[0] = 0;
    counts[1] = 0;
    fprintf(stderr, "Blocks allocated and still extant since last list:\n");
    Memento_appBlocks(&memento.used, Memento_listNewBlock, &counts[0]);
    fprintf(stderr, "  Total number of blocks = "FMTZ"\n", (FMTZ_CAST)counts[0]);
    fprintf(stderr, "  Total size of blocks = "FMTZ"\n", (FMTZ_CAST)counts[1]);
    MEMENTO_UNLOCK();
}

static void Memento_endStats(void)
{
    fprintf(stderr, "Total memory malloced = "FMTZ" bytes\n", (FMTZ_CAST)memento.totalAlloc);
    fprintf(stderr, "Peak memory malloced = "FMTZ" bytes\n", (FMTZ_CAST)memento.peakAlloc);
    fprintf(stderr, FMTZ" mallocs, "FMTZ" frees, "FMTZ" reallocs\n", (FMTZ_CAST)memento.numMallocs,
            (FMTZ_CAST)memento.numFrees, (FMTZ_CAST)memento.numReallocs);
    fprintf(stderr, "Average allocation size "FMTZ" bytes\n", (FMTZ_CAST)
            (memento.numMallocs != 0 ? memento.totalAlloc/memento.numMallocs: 0));
}

void Memento_stats(void)
{
    MEMENTO_LOCK();
    fprintf(stderr, "Current memory malloced = "FMTZ" bytes\n", (FMTZ_CAST)memento.alloc);
    Memento_endStats();
    MEMENTO_UNLOCK();
}

#ifdef MEMENTO_DETAILS
static int showInfo(Memento_BlkHeader *b, void *arg)
{
    Memento_BlkDetails *details;

    (void)arg;

    fprintf(stderr, FMTP":(size="FMTZ",num=%d)",
            MEMBLK_TOBLK(b), (FMTZ_CAST)b->rawsize, b->sequence);
    if (b->label)
        fprintf(stderr, " (%s)", b->label);
    fprintf(stderr, "\nEvents:\n");

    for (details = b->details; details; details = details->next)
    {
        if (memento.hideMultipleReallocs &&
            details->type == Memento_EventType_realloc &&
            details->next &&
            details->next->type == Memento_EventType_realloc) {
            continue;
        }
        fprintf(stderr, "  Event %d (%s)\n", details->sequence, eventType[(int)details->type]);
        Memento_showStacktrace(details->stack, details->count);
    }
    return 0;
}
#endif

void Memento_listBlockInfo(void)
{
#ifdef MEMENTO_DETAILS
    MEMENTO_LOCK();
    fprintf(stderr, "Details of allocated blocks:\n");
    Memento_appBlocks(&memento.used, showInfo, NULL);
    MEMENTO_UNLOCK();
#endif
}

static int Memento_nonLeakBlocksLeaked(void)
{
    Memento_BlkHeader *blk = memento.used.head;
    while (blk)
    {
        Memento_BlkHeader *next;
        int leaked;
        VALGRIND_MAKE_MEM_DEFINED(blk, sizeof(*blk));
        leaked = ((blk->flags & Memento_Flag_KnownLeak) == 0);
        next = blk->next;
        VALGRIND_MAKE_MEM_DEFINED(blk, sizeof(*blk));
        if (leaked)
            return 1;
        blk = next;
    }
    return 0;
}

void Memento_fin(void)
{
    Memento_checkAllMemory();
    if (!memento.segv)
    {
        Memento_endStats();
        if (Memento_nonLeakBlocksLeaked()) {
            Memento_listBlocks();
#ifdef MEMENTO_DETAILS
            fprintf(stderr, "\n");
            Memento_listBlockInfo();
#endif
            Memento_breakpoint();
        }
    }
    if (memento.squeezing) {
        if (memento.pattern == 0)
            fprintf(stderr, "Memory squeezing @ %d complete%s\n", memento.squeezeAt, memento.segv ? " (with SEGV)" : "");
        else
            fprintf(stderr, "Memory squeezing @ %d (%d) complete%s\n", memento.squeezeAt, memento.pattern, memento.segv ? " (with SEGV)" : "");
    } else if (memento.segv) {
        fprintf(stderr, "Memento completed (with SEGV)\n");
    }
    if (memento.failing)
    {
        fprintf(stderr, "MEMENTO_FAILAT=%d\n", memento.failAt);
        fprintf(stderr, "MEMENTO_PATTERN=%d\n", memento.pattern);
    }
    if (memento.nextFailAt != 0)
    {
        fprintf(stderr, "MEMENTO_NEXTFAILAT=%d\n", memento.nextFailAt);
        fprintf(stderr, "MEMENTO_NEXTPATTERN=%d\n", memento.nextPattern);
    }
    if (Memento_nonLeakBlocksLeaked() && memento.abortOnLeak) {
        fprintf(stderr, "Calling abort() because blocks were leaked and MEMENTO_ABORT_ON_LEAK is set.\n");
        abort();
    }
}

/* Reads number from <text> using strtol().
 *
 * Params:
 *     text:
 *         text to read.
 *     out:
 *         pointer to output value.
 *     relative:
 *         *relative set to 1 if <text> starts with '+' or '-', else set to 0.
 *     end:
 *         *end is set to point to next unread character after number.
 *
 * Returns 0 on success, else -1.
 */
static int read_number(const char *text, int *out, int *relative, char **end)
{
    if (text[0] == '+' || text[0] == '-')
        *relative = 1;
    else
        *relative = 0;
    errno = 0;
    *out = (int)strtol(text, end, 0 /*base*/);
    if (errno || *end == text)
    {
        fprintf(stderr, "Failed to parse number at start of '%s'.\n", text);
        return -1;
    }
    if (0)
         fprintf(stderr, "text='%s': *out=%i *relative=%i\n",
                 text, *out, *relative);
    return 0;
}

/* Reads number plus optional delta value from <text>.
 *
 * Evaluates <number> or <number>[+|-<delta>]. E.g. text='1234+2' sets *out=1236,
 * text='1234-1' sets *out=1233.
 *
 * Params:
 *     text:
 *         text to read.
 *     out:
 *         pointer to output value.
 *     end:
 *         *end is set to point to next unread character after number.
 *
 * Returns 0 on success, else -1.
 */
static int read_number_delta(const char *text, int *out, char **end)
{
    int e;
    int relative;

    e = read_number(text, out, &relative, end);
    if (e)
        return e;
    if (relative) {
        fprintf(stderr, "Base number should not start with '+' or '-' at start of '%s'.\n",
                text);
        return -1;
    }
    if (*end) {
        if (**end == '-' || **end == '+') {
            int delta;
            e = read_number(*end, &delta, &relative, end);
            if (e)
                return e;
            *out += delta;
        }
    }
    if (0) fprintf(stderr, "text='%s': *out=%i\n", text, *out);

    return 0;
}

/* Reads range.
 *
 * E.g.:
 *     text='115867-2' sets *begin=115865 *end=115866.
 *     text='115867-1..+3' sets *begin=115866 *end=115869.
 *
 * Supported patterns for text:
 *     <range>
 *         <value>             - returns *begin=value *end=*begin+1.
 *         <value1>..<value2>  - returns *begin=value1 *end=value2.
 *         <value>..+<number>  - returns *begin=value *end=*begin+number.
 *     <value>
 *         <number>
 *         <number>+<number>
 *         <number>-<number>
 *
 *     <number>: [0-9]+
 *
 * If not specified, *end defaults to *begin+1.
 *
 * Returns 0 on success, else -1, with *string_end pointing to first unused
 * character.
 */
static int read_number_range(const char *text, int *begin, int *end, char **string_end)
{
    int e;
    e = read_number_delta(text, begin, string_end);
    if (e)
        return e;
    if (string_end && (*string_end)[0] == '.' && (*string_end)[1] == '.') {
        int relative;
        e = read_number((*string_end) + 2, end, &relative, string_end);
        if (e)
            return e;
        if (relative)
            *end += *begin;
    } else {
        *end = *begin + 1;
    }
    if (*end < *begin) {
        fprintf(stderr, "Range %i..%i has negative extent, at start of '%s'.\n",
                *begin, *end, text);
        return -1;
    }
    if (0) fprintf(stderr, "text='%s': *begin=%i *end=%i\n", text, *begin, *end);

    return 0;
}

/* Format: <range>[,<range>]+
 *
 * For description of <range>, see read_number_range() above.
 *
 * E.g.:
 *     MEMENTO_SQUEEZES=1234-2..+4,2345,2350..+2
 */
static int Memento_add_squeezes(const char *text)
{
    int e = 0;
    for(;;) {
        int     begin;
        int     end;
        char   *string_end;
        if (!*text)
            break;
        e = read_number_range(text, &begin, &end, &string_end);
        if (e)
            break;
        if (*string_end && *string_end != ',') {
            fprintf(stderr, "Expecting comma at start of '%s'.\n", string_end);
            e = -1;
            break;
        }
        fprintf(stderr, "Adding squeeze range %i..%i.\n",
                begin, end);
        memento.squeezes_num += 1;
        memento.squeezes = MEMENTO_UNDERLYING_REALLOC(
                memento.squeezes,
                memento.squeezes_num * sizeof(*memento.squeezes)
                );
        if (!memento.squeezes) {
            fprintf(stderr, "Failed to allocate memory for memento.squeezes_num=%i\n",
                    memento.squeezes_num);
            e = -1;
            break;
        }
        memento.squeezes[memento.squeezes_num-1].begin = begin;
        memento.squeezes[memento.squeezes_num-1].end = end;

        if (*string_end == 0)
            break;
        text = string_end + 1;
    }

    return e;
}

static void Memento_init(void)
{
    char *env;
    memset(&memento, 0, sizeof(memento));
    memento.inited    = 1;
    memento.used.head = NULL;
    memento.used.tail = NULL;
    memento.free.head = NULL;
    memento.free.tail = NULL;
    memento.sequence  = 0;
    memento.countdown = 1024;
    memento.squeezes  = NULL;
    memento.squeezes_num = 0;
    memento.squeezes_pos = 0;

    env = getenv("MEMENTO_FAILAT");
    memento.failAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_BREAKAT");
    memento.breakAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_PARANOIA");
    memento.paranoia = (env ? atoi(env) : 0);
    if (memento.paranoia == 0)
        memento.paranoia = -1024;

    env = getenv("MEMENTO_PARANOIDAT");
    memento.paranoidAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_SQUEEZEAT");
    memento.squeezeAt = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_PATTERN");
    memento.pattern = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_HIDE_MULTIPLE_REALLOCS");
    memento.hideMultipleReallocs = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_ABORT_ON_LEAK");
    memento.abortOnLeak = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_ABORT_ON_CORRUPTION");
    memento.abortOnCorruption = (env ? atoi(env) : 0);

    env = getenv("MEMENTO_SQUEEZES");
    if (env) {
        int e;
        fprintf(stderr, "Parsing squeeze ranges in MEMENTO_SQUEEZES=%s\n", env);
        e = Memento_add_squeezes(env);
        if (e) {
            fprintf(stderr, "Failed to parse MEMENTO_SQUEEZES=%s\n", env);
            exit(1);
        }
    }

    env = getenv("MEMENTO_MAXMEMORY");
    memento.maxMemory = (env ? atoi(env) : 0);

    atexit(Memento_fin);

    Memento_initMutex(&memento.mutex);

    Memento_initStacktracer();

    Memento_breakpoint();
}

typedef struct findBlkData {
    void              *addr;
    Memento_BlkHeader *blk;
    int                flags;
} findBlkData;

static int Memento_containsAddr(Memento_BlkHeader *b,
                                void *arg)
{
    findBlkData *data = (findBlkData *)arg;
    char *blkend = &((char *)MEMBLK_TOBLK(b))[b->rawsize];
    if ((MEMBLK_TOBLK(b) <= data->addr) &&
        ((void *)blkend > data->addr)) {
        data->blk = b;
        data->flags = 1;
        return 1;
    }
    if (((void *)b <= data->addr) &&
        (MEMBLK_TOBLK(b) > data->addr)) {
        data->blk = b;
        data->flags = 2;
        return 1;
    }
    if (((void *)blkend <= data->addr) &&
        ((void *)(blkend + Memento_PostSize) > data->addr)) {
        data->blk = b;
        data->flags = 3;
        return 1;
    }
    return 0;
}

void Memento_info(void *addr)
{
#ifdef MEMENTO_DETAILS
    findBlkData data;

    MEMENTO_LOCK();
    data.addr  = addr;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL)
        showInfo(data.blk, NULL);
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL)
        showInfo(data.blk, NULL);
    MEMENTO_UNLOCK();
#else
    printf("Memento not compiled with details support\n");
#endif
}

#ifdef MEMENTO_HAS_FORK
#include <unistd.h>
#include <sys/wait.h>
#include <time.h>
#ifdef MEMENTO_STACKTRACE_METHOD
#if MEMENTO_STACKTRACE_METHOD == 1
#include <signal.h>
#endif
#endif

/* FIXME: Find some portable way of getting this */
/* MacOSX has 10240, Ubuntu seems to have 256 */
#ifndef OPEN_MAX
#define OPEN_MAX 10240
#endif

/* stashed_map[j] = i means that file descriptor i-1 was duplicated to j */
int stashed_map[OPEN_MAX];

static void Memento_signal(int sig)
{
    (void)sig;
    fprintf(stderr, "SEGV at:\n");
    memento.segv = 1;
    Memento_bt_internal(0);

    exit(1);
}

static int squeeze(void)
{
    pid_t pid;
    int i, status;

    if (memento.patternBit < 0)
        return 1;
    if (memento.squeezing && memento.patternBit >= MEMENTO_MAXPATTERN)
        return 1;

    if (memento.patternBit == 0)
        memento.squeezeAt = memento.sequence;

    if (!memento.squeezing) {
        fprintf(stderr, "Memory squeezing @ %d\n", memento.squeezeAt);
    } else
        fprintf(stderr, "Memory squeezing @ %d (%x,%x)\n", memento.squeezeAt, memento.pattern, memento.patternBit);

    /* When we fork below, the child is going to snaffle all our file pointers
     * and potentially corrupt them. Let's make copies of all of them before
     * we fork, so we can restore them when we restart. */
    for (i = 0; i < OPEN_MAX; i++) {
        if (stashed_map[i] == 0) {
            int j = dup(i);
            if (j >= 0) {
                stashed_map[j] = i+1;
            }
        }
    }

    fprintf(stderr, "Failing at:\n");
    Memento_bt_internal(2);
    pid = fork();
    if (pid == 0) {
        /* Child */
        signal(SIGSEGV, Memento_signal);
        /* Close the dup-licated fds to avoid them getting corrupted by faulty
         * code. */
        for (i = 0; i < OPEN_MAX; i++) {
            if (stashed_map[i] != 0) {
                /* We close duplicated fds, just in case child has some bad
                 * code that modifies/closes random fds. */
                close(i);
            }
        }
        /* In the child, we always fail the next allocation. */
        if (memento.patternBit == 0) {
            memento.patternBit = 1;
        } else
            memento.patternBit <<= 1;
        memento.squeezing = 1;

        /* This is necessary to allow Memento_failThisEventLocked() near the
         * end to do 'return squeeze();'. */
        memento.squeezes_num = 0;

        return 1;
    }

    /* In the parent if we hit another allocation, pass it (and record the
     * fact we passed it in the pattern. */
    memento.pattern |= memento.patternBit;
    memento.patternBit <<= 1;

    /* Wait for pid to finish, with a timeout. */
    {
        struct timespec tm = { 0, 10 * 1000 * 1000 }; /* 10ms = 100th sec */
        int timeout = 30 * 1000 * 1000; /* time out in microseconds! */
        while (waitpid(pid, &status, WNOHANG) == 0) {
            nanosleep(&tm, NULL);
            timeout -= (int)(tm.tv_nsec/1000);
            tm.tv_nsec *= 2;
            if (tm.tv_nsec > 999999999)
                tm.tv_nsec = 999999999;
            if (timeout <= 0) {
                char text[32];
                fprintf(stderr, "Child is taking a long time to die. Killing it.\n");
                sprintf(text, "kill %d", pid);
                system(text);
                break;
            }
        }
    }

    if (status != 0) {
        fprintf(stderr, "Child status=%d\n", status);
    }

    /* Put the files back */
    for (i = 0; i < OPEN_MAX; i++) {
        if (stashed_map[i] != 0) {
            dup2(i, stashed_map[i]-1);
            close(i);
            stashed_map[i] = 0;
        }
    }

    return 0;
}
#else
#include <signal.h>

static void Memento_signal(int sig)
{
    (void)sig;
    memento.segv = 1;
    /* If we just return from this function the SEGV will be unhandled, and
     * we'll launch into whatever JIT debugging system the OS provides. At
     * least fprintf(stderr, something useful first. If MEMENTO_NOJIT is set, then
     * just exit to avoid the JIT (and get the usual atexit handling). */
    if (getenv("MEMENTO_NOJIT"))
        exit(1);
    else
        Memento_fin();
}

static int squeeze(void)
{
    fprintf(stderr, "Memento memory squeezing disabled as no fork!\n");
    return 0;
}
#endif

static void Memento_startFailing(void)
{
    if (!memento.failing) {
        fprintf(stderr, "Starting to fail...\n");
        Memento_bt();
        fflush(stderr);
        memento.failing = 1;
        memento.failAt = memento.sequence;
        memento.nextFailAt = memento.sequence+1;
        memento.pattern = 0;
        memento.patternBit = 0;
        signal(SIGSEGV, Memento_signal);
        signal(SIGABRT, Memento_signal);
        Memento_breakpointLocked();
    }
}

static int Memento_event(void)
{
    memento.sequence++;
    if ((memento.sequence >= memento.paranoidAt) && (memento.paranoidAt != 0)) {
        memento.paranoia = 1;
        memento.countdown = 1;
    }
    if (--memento.countdown == 0) {
        Memento_checkAllMemoryLocked();
        if (memento.paranoia > 0)
            memento.countdown = memento.paranoia;
        else
        {
            memento.countdown = -memento.paranoia;
            if (memento.paranoia > INT_MIN/2)
                memento.paranoia *= 2;
        }
    }

    if (memento.sequence == memento.breakAt) {
        fprintf(stderr, "Breaking at event %d\n", memento.breakAt);
        return 1;
    }
    return 0;
}

int Memento_sequence(void)
{
    return memento.sequence;
}

int Memento_breakAt(int event)
{
    MEMENTO_LOCK();
    memento.breakAt = event;
    MEMENTO_UNLOCK();
    return event;
}

static void *safe_find_block(void *ptr)
{
    Memento_BlkHeader *block;
    int valid;

    if (ptr == NULL)
        return NULL;

    block = MEMBLK_FROMBLK(ptr);
    /* Sometimes wrapping allocators can mean Memento_label
     * is called with a value within the block, rather than
     * at the start of the block. If we detect this, find it
     * the slow way. */
    VALGRIND_MAKE_MEM_DEFINED(&block->child, sizeof(block->child));
    VALGRIND_MAKE_MEM_DEFINED(&block->sibling, sizeof(block->sibling));
    valid = (block->child == MEMENTO_CHILD_MAGIC &&
             block->sibling == MEMENTO_SIBLING_MAGIC);
    VALGRIND_MAKE_MEM_NOACCESS(&block->child, sizeof(block->child));
    VALGRIND_MAKE_MEM_NOACCESS(&block->sibling, sizeof(block->sibling));
    if (!valid)
    {
        findBlkData data;

        data.addr  = ptr;
        data.blk   = NULL;
        data.flags = 0;
        Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
        if (data.blk == NULL)
            return NULL;
        block = data.blk;
    }
    return block;
}

void *Memento_label(void *ptr, const char *label)
{
    Memento_BlkHeader *block;

    if (ptr == NULL)
        return NULL;
    MEMENTO_LOCK();
    block = safe_find_block(ptr);
    if (block != NULL)
    {
        VALGRIND_MAKE_MEM_DEFINED(&block->label, sizeof(block->label));
        block->label = label;
        VALGRIND_MAKE_MEM_NOACCESS(&block->label, sizeof(block->label));
    }
    MEMENTO_UNLOCK();
    return ptr;
}

void Memento_tick(void)
{
    MEMENTO_LOCK();
    if (Memento_event()) Memento_breakpointLocked();
    MEMENTO_UNLOCK();
}

static int Memento_failThisEventLocked(void)
{
    int failThisOne;

    if (Memento_event()) Memento_breakpointLocked();

    if (!memento.squeezing && memento.squeezes_num) {
        /* Move to next relevant squeeze region if appropriate. */
        for ( ; memento.squeezes_pos != memento.squeezes_num; memento.squeezes_pos++) {
            if (memento.sequence < memento.squeezes[memento.squeezes_pos].end)
                break;
        }

        /* See whether memento.sequence is within this squeeze region. */
        if (memento.squeezes_pos < memento.squeezes_num) {
            int begin = memento.squeezes[memento.squeezes_pos].begin;
            int end   = memento.squeezes[memento.squeezes_pos].end;
            if (memento.sequence >= begin && memento.sequence < end) {
                if (1) {
                    fprintf(stderr,
                            "squeezes match memento.sequence=%i: memento.squeezes_pos=%i/%i %i..%i\n",
                            memento.sequence,
                            memento.squeezes_pos,
                            memento.squeezes_num,
                            memento.squeezes[memento.squeezes_pos].begin,
                            memento.squeezes[memento.squeezes_pos].end
                            );
                }
                return squeeze();
            }
        }
    }

    if ((memento.sequence >= memento.failAt) && (memento.failAt != 0))
        Memento_startFailing();
    if ((memento.squeezes_num==0) && (memento.sequence >= memento.squeezeAt) && (memento.squeezeAt != 0))
        return squeeze();

    if (!memento.failing)
        return 0;
    failThisOne = ((memento.patternBit & memento.pattern) == 0);
    /* If we are failing, and we've reached the end of the pattern and we've
     * still got bits available in the pattern word, and we haven't already
     * set a nextPattern, then extend the pattern. */
    if (memento.failing &&
        ((~(memento.patternBit-1) & memento.pattern) == 0) &&
        (memento.patternBit != 0) &&
        memento.nextPattern == 0)
    {
        /* We'll fail this one, and set the 'next' one to pass it. */
        memento.nextFailAt = memento.failAt;
        memento.nextPattern = memento.pattern | memento.patternBit;
    }
    memento.patternBit = (memento.patternBit ? memento.patternBit << 1 : 1);

    return failThisOne;
}

int Memento_failThisEvent(void)
{
    int ret;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    ret = Memento_failThisEventLocked();
    MEMENTO_UNLOCK();
    return ret;
}

static void *do_malloc(size_t s, int eventType)
{
    Memento_BlkHeader *memblk;
    size_t             smem = MEMBLK_SIZE(s);

    (void)eventType;

    if (Memento_failThisEventLocked()) {
        errno = ENOMEM;
        return NULL;
    }

    if (s == 0)
        return NULL;

    memento.numMallocs++;

    if (memento.maxMemory != 0 && memento.alloc + s > memento.maxMemory) {
        errno = ENOMEM;
        return NULL;
    }

    memblk = MEMENTO_UNDERLYING_MALLOC(smem);
    if (memblk == NULL)
        return NULL;

    memento.alloc      += s;
    memento.totalAlloc += s;
    if (memento.peakAlloc < memento.alloc)
        memento.peakAlloc = memento.alloc;
#ifndef MEMENTO_LEAKONLY
    memset(MEMBLK_TOBLK(memblk), MEMENTO_ALLOCFILL, s);
#endif
    memblk->rawsize       = s;
    memblk->sequence      = memento.sequence;
    memblk->lastCheckedOK = memblk->sequence;
    memblk->flags         = 0;
    memblk->label         = 0;
    memblk->child         = MEMENTO_CHILD_MAGIC;
    memblk->sibling       = MEMENTO_SIBLING_MAGIC;
#ifdef MEMENTO_DETAILS
    memblk->details       = NULL;
    memblk->details_tail  = &memblk->details;
    Memento_storeDetails(memblk, eventType);
#endif /* MEMENTO_DETAILS */
    Memento_addBlockHead(&memento.used, memblk, 0);

    if (memento.leaking > 0)
        memblk->flags |= Memento_Flag_KnownLeak;

    return MEMBLK_TOBLK(memblk);
}

char *Memento_strdup(const char *text)
{
    size_t len = strlen(text) + 1;
    char *ret;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    ret = do_malloc(len, Memento_EventType_strdup);
    MEMENTO_UNLOCK();

    if (ret != NULL)
        memcpy(ret, text, len);

    return ret;
}

int Memento_asprintf(char **ret, const char *format, ...)
{
    va_list va;
    int n;
    int n2;

    if (!memento.inited)
        Memento_init();

    va_start(va, format);
    n = vsnprintf(NULL, 0, format, va);
    va_end(va);
    if (n < 0)
        return n;

    MEMENTO_LOCK();
    *ret = do_malloc(n+1, Memento_EventType_asprintf);
    MEMENTO_UNLOCK();
    if (*ret == NULL)
        return -1;

    va_start(va, format);
    n2 = vsnprintf(*ret, n + 1, format, va);
    va_end(va);

    return n2;
}

int Memento_vasprintf(char **ret, const char *format, va_list ap)
{
    int n;
    va_list ap2;
    va_copy(ap2, ap);

    if (!memento.inited)
        Memento_init();

    n = vsnprintf(NULL, 0, format, ap);
    if (n < 0) {
        va_end(ap2);
        return n;
    }

    MEMENTO_LOCK();
    *ret = do_malloc(n+1, Memento_EventType_vasprintf);
    MEMENTO_UNLOCK();
    if (*ret == NULL) {
        va_end(ap2);
        return -1;
    }

    n = vsnprintf(*ret, n + 1, format, ap2);
    va_end(ap2);

    return n;
}

void *Memento_malloc(size_t s)
{
    void *ret;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    ret = do_malloc(s, Memento_EventType_malloc);
    MEMENTO_UNLOCK();

    return ret;
}

void *Memento_calloc(size_t n, size_t s)
{
    void *block;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    block = do_malloc(n*s, Memento_EventType_calloc);
    MEMENTO_UNLOCK();
    if (block)
        memset(block, 0, n*s);

    return block;
}

static void do_reference(Memento_BlkHeader *blk, int event)
{
#ifdef MEMENTO_DETAILS
    Memento_storeDetails(blk, event);
#endif /* MEMENTO_DETAILS */
}

int Memento_checkPointerOrNull(void *blk)
{
    if (blk == NULL)
        return 0;
    if (blk == MEMENTO_PREFILL_PTR)
        fprintf(stderr, "Prefill value found as pointer - buffer underrun?\n");
    else if (blk == MEMENTO_POSTFILL_PTR)
        fprintf(stderr, "Postfill value found as pointer - buffer overrun?\n");
    else if (blk == MEMENTO_ALLOCFILL_PTR)
        fprintf(stderr, "Allocfill value found as pointer - use of uninitialised value?\n");
    else if (blk == MEMENTO_FREEFILL_PTR)
        fprintf(stderr, "Allocfill value found as pointer - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    return 1;
}

int Memento_checkBytePointerOrNull(void *blk)
{
    unsigned char i;
    if (blk == NULL)
        return 0;
    Memento_checkPointerOrNull(blk);

    i = *(unsigned char *)blk;

    if (i == MEMENTO_PREFILL_UBYTE)
        fprintf(stderr, "Prefill value found - buffer underrun?\n");
    else if (i == MEMENTO_POSTFILL_UBYTE)
        fprintf(stderr, "Postfill value found - buffer overrun?\n");
    else if (i == MEMENTO_ALLOCFILL_UBYTE)
        fprintf(stderr, "Allocfill value found - use of uninitialised value?\n");
    else if (i == MEMENTO_FREEFILL_UBYTE)
        fprintf(stderr, "Allocfill value found - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    Memento_breakpoint();
    return 1;
}

int Memento_checkShortPointerOrNull(void *blk)
{
    unsigned short i;
    if (blk == NULL)
        return 0;
    Memento_checkPointerOrNull(blk);

    i = *(unsigned short *)blk;

    if (i == MEMENTO_PREFILL_USHORT)
        fprintf(stderr, "Prefill value found - buffer underrun?\n");
    else if (i == MEMENTO_POSTFILL_USHORT)
        fprintf(stderr, "Postfill value found - buffer overrun?\n");
    else if (i == MEMENTO_ALLOCFILL_USHORT)
        fprintf(stderr, "Allocfill value found - use of uninitialised value?\n");
    else if (i == MEMENTO_FREEFILL_USHORT)
        fprintf(stderr, "Allocfill value found - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    Memento_breakpoint();
    return 1;
}

int Memento_checkIntPointerOrNull(void *blk)
{
    unsigned int i;
    if (blk == NULL)
        return 0;
    Memento_checkPointerOrNull(blk);

    i = *(unsigned int *)blk;

    if (i == MEMENTO_PREFILL_UINT)
        fprintf(stderr, "Prefill value found - buffer underrun?\n");
    else if (i == MEMENTO_POSTFILL_UINT)
        fprintf(stderr, "Postfill value found - buffer overrun?\n");
    else if (i == MEMENTO_ALLOCFILL_UINT)
        fprintf(stderr, "Allocfill value found - use of uninitialised value?\n");
    else if (i == MEMENTO_FREEFILL_UINT)
        fprintf(stderr, "Allocfill value found - use after free?\n");
    else
        return 0;
#ifdef MEMENTO_DETAILS
    fprintf(stderr, "Current backtrace:\n");
    Memento_bt();
    fprintf(stderr, "History:\n");
    Memento_info(blk);
#endif
    Memento_breakpoint();
    return 1;
}

static void *do_takeRef(void *blk)
{
    MEMENTO_LOCK();
    do_reference(safe_find_block(blk), Memento_EventType_takeRef);
    MEMENTO_UNLOCK();
    return blk;
}

void *Memento_takeByteRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    (void)Memento_checkBytePointerOrNull(blk);

    return do_takeRef(blk);
}

void *Memento_takeShortRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    (void)Memento_checkShortPointerOrNull(blk);

    return do_takeRef(blk);
}

void *Memento_takeIntRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    (void)Memento_checkIntPointerOrNull(blk);

    return do_takeRef(blk);
}

void *Memento_takeRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    return do_takeRef(blk);
}

static void *do_dropRef(void *blk)
{
    MEMENTO_LOCK();
    do_reference(safe_find_block(blk), Memento_EventType_dropRef);
    MEMENTO_UNLOCK();
    return blk;
}

void *Memento_dropByteRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    Memento_checkBytePointerOrNull(blk);

    return do_dropRef(blk);
}

void *Memento_dropShortRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    Memento_checkShortPointerOrNull(blk);

    return do_dropRef(blk);
}

void *Memento_dropIntRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    Memento_checkIntPointerOrNull(blk);

    return do_dropRef(blk);
}

void *Memento_dropRef(void *blk)
{
    if (!memento.inited)
        Memento_init();

    if (Memento_event()) Memento_breakpoint();

    if (!blk)
        return NULL;

    return do_dropRef(blk);
}

void *Memento_adjustRef(void *blk, int adjust)
{
    if (Memento_event()) Memento_breakpoint();

    if (blk == NULL)
        return NULL;

    while (adjust > 0)
    {
        do_takeRef(blk);
        adjust--;
    }
    while (adjust < 0)
    {
        do_dropRef(blk);
        adjust++;
    }

    return blk;
 }

void *Memento_reference(void *blk)
{
    if (!blk)
        return NULL;

    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    do_reference(safe_find_block(blk), Memento_EventType_reference);
    MEMENTO_UNLOCK();
    return blk;
}

/* Treat blocks from the user with suspicion, and check them the slow
 * but safe way. */
static int checkBlockUser(Memento_BlkHeader *memblk, const char *action)
{
#ifndef MEMENTO_LEAKONLY
    BlkCheckData data;

    memset(&data, 0, sizeof(data));
    Memento_appBlockUser(&memento.used, Memento_Internal_checkAllocedBlock,
                         &data, memblk);
    if (!data.found) {
        /* Failure! */
        fprintf(stderr, "Attempt to %s block ", action);
        showBlock(memblk, 32);
        fprintf(stderr, "\n");
        Memento_breakpointLocked();
        return 1;
    } else if (data.preCorrupt || data.postCorrupt) {
        fprintf(stderr, "Block ");
        showBlock(memblk, ' ');
        fprintf(stderr, " found to be corrupted on %s!\n", action);
        if (data.preCorrupt) {
            fprintf(stderr, "Preguard corrupted\n");
        }
        if (data.postCorrupt) {
            fprintf(stderr, "Postguard corrupted\n");
        }
        fprintf(stderr, "Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
        return 1;
    }
#endif
    return 0;
}

static int checkBlock(Memento_BlkHeader *memblk, const char *action)
{
#ifndef MEMENTO_LEAKONLY
    BlkCheckData data;
#endif

    if (memblk->child != MEMENTO_CHILD_MAGIC ||
        memblk->sibling != MEMENTO_SIBLING_MAGIC)
    {
        /* Failure! */
        fprintf(stderr, "Attempt to %s invalid block ", action);
        showBlock(memblk, 32);
        fprintf(stderr, "\n");
        Memento_breakpointLocked();
        return 1;
    }

#ifndef MEMENTO_LEAKONLY
    memset(&data, 0, sizeof(data));
    Memento_appBlock(&memento.used, Memento_Internal_checkAllocedBlock,
                     &data, memblk);
    if (!data.found) {
        /* Failure! */
        fprintf(stderr, "Attempt to %s block ", action);
        showBlock(memblk, 32);
        fprintf(stderr, "\n");
        Memento_breakpointLocked();
        return 1;
    } else if (data.preCorrupt || data.postCorrupt) {
        fprintf(stderr, "Block ");
        showBlock(memblk, ' ');
        fprintf(stderr, " found to be corrupted on %s!\n", action);
        if (data.preCorrupt) {
            fprintf(stderr, "Preguard corrupted\n");
        }
        if (data.postCorrupt) {
            fprintf(stderr, "Postguard corrupted\n");
        }
        fprintf(stderr, "Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
        return 1;
    }
#endif
    return 0;
}

static void do_free(void *blk, int eventType)
{
    Memento_BlkHeader *memblk;

    (void)eventType;

    if (Memento_event()) Memento_breakpointLocked();

    if (blk == NULL)
        return;

    memblk = MEMBLK_FROMBLK(blk);
    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (checkBlock(memblk, "free"))
    {
        if (memento.abortOnCorruption) {
            fprintf(stderr, "*** memblk corrupted, calling abort()\n");
            abort();
        }
        return;
    }

#ifdef MEMENTO_DETAILS
    Memento_storeDetails(memblk, eventType);
#endif

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (memblk->flags & Memento_Flag_BreakOnFree)
        Memento_breakpointLocked();

    memento.alloc -= memblk->rawsize;
    memento.numFrees++;

    Memento_removeBlock(&memento.used, memblk);

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (Memento_Internal_makeSpace(MEMBLK_SIZE(memblk->rawsize))) {
        VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
        VALGRIND_MAKE_MEM_DEFINED(MEMBLK_TOBLK(memblk),
                                  memblk->rawsize + Memento_PostSize);
#ifndef MEMENTO_LEAKONLY
        memset(MEMBLK_TOBLK(memblk), MEMENTO_FREEFILL, memblk->rawsize);
#endif
        memblk->flags |= Memento_Flag_Freed;
        Memento_addBlockTail(&memento.free, memblk, 1);
    } else {
        free_block(memblk);
    }
}

void Memento_free(void *blk)
{
    if (!memento.inited)
        Memento_init();

    MEMENTO_LOCK();
    do_free(blk, Memento_EventType_free);
    MEMENTO_UNLOCK();
}

static void *do_realloc(void *blk, size_t newsize, int type)
{
    Memento_BlkHeader *memblk, *newmemblk;
    size_t             newsizemem;
    int                flags;

    if (Memento_failThisEventLocked()) {
        errno = ENOMEM;
        return NULL;
    }

    memblk     = MEMBLK_FROMBLK(blk);
    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (checkBlock(memblk, "realloc")) {
        errno = ENOMEM;
        return NULL;
    }

#ifdef MEMENTO_DETAILS
    Memento_storeDetails(memblk, type);
#endif

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (memblk->flags & Memento_Flag_BreakOnRealloc)
        Memento_breakpointLocked();

    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    if (memento.maxMemory != 0 && memento.alloc - memblk->rawsize + newsize > memento.maxMemory) {
        errno = ENOMEM;
        return NULL;
    }

    newsizemem = MEMBLK_SIZE(newsize);
    Memento_removeBlock(&memento.used, memblk);
    VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(*memblk));
    flags = memblk->flags;
    newmemblk  = MEMENTO_UNDERLYING_REALLOC(memblk, newsizemem);
    if (newmemblk == NULL)
    {
        Memento_addBlockHead(&memento.used, memblk, 2);
        return NULL;
    }
    memento.numReallocs++;
    memento.totalAlloc += newsize;
    memento.alloc      -= newmemblk->rawsize;
    memento.alloc      += newsize;
    if (memento.peakAlloc < memento.alloc)
        memento.peakAlloc = memento.alloc;
    newmemblk->flags = flags;
#ifndef MEMENTO_LEAKONLY
    if (newmemblk->rawsize < newsize) {
        char *newbytes = ((char *)MEMBLK_TOBLK(newmemblk))+newmemblk->rawsize;
        VALGRIND_MAKE_MEM_DEFINED(newbytes, newsize - newmemblk->rawsize);
        memset(newbytes, MEMENTO_ALLOCFILL, newsize - newmemblk->rawsize);
        VALGRIND_MAKE_MEM_UNDEFINED(newbytes, newsize - newmemblk->rawsize);
    }
#endif
    newmemblk->rawsize = newsize;
#ifndef MEMENTO_LEAKONLY
    VALGRIND_MAKE_MEM_DEFINED(newmemblk->preblk, Memento_PreSize);
    memset(newmemblk->preblk, MEMENTO_PREFILL, Memento_PreSize);
    VALGRIND_MAKE_MEM_UNDEFINED(newmemblk->preblk, Memento_PreSize);
    VALGRIND_MAKE_MEM_DEFINED(MEMBLK_POSTPTR(newmemblk), Memento_PostSize);
    memset(MEMBLK_POSTPTR(newmemblk), MEMENTO_POSTFILL, Memento_PostSize);
    VALGRIND_MAKE_MEM_UNDEFINED(MEMBLK_POSTPTR(newmemblk), Memento_PostSize);
#endif
    Memento_addBlockHead(&memento.used, newmemblk, 2);
    return MEMBLK_TOBLK(newmemblk);
}

void *Memento_realloc(void *blk, size_t newsize)
{
    void *ret;

    if (!memento.inited)
        Memento_init();

    if (blk == NULL)
    {
        MEMENTO_LOCK();
        ret = do_malloc(newsize, Memento_EventType_realloc);
        MEMENTO_UNLOCK();
        if (!ret) errno = ENOMEM;
        return ret;
    }
    if (newsize == 0) {
        MEMENTO_LOCK();
        do_free(blk, Memento_EventType_realloc);
        MEMENTO_UNLOCK();
        return NULL;
    }

    MEMENTO_LOCK();
    ret = do_realloc(blk, newsize, Memento_EventType_realloc);
    MEMENTO_UNLOCK();
    if (!ret) errno = ENOMEM;
    return ret;
}

int Memento_checkBlock(void *blk)
{
    Memento_BlkHeader *memblk;
    int ret;

    if (blk == NULL)
        return 0;

    MEMENTO_LOCK();
    memblk = MEMBLK_FROMBLK(blk);
    ret = checkBlockUser(memblk, "check");
    MEMENTO_UNLOCK();
    return ret;
}

#ifndef MEMENTO_LEAKONLY
static int Memento_Internal_checkAllAlloced(Memento_BlkHeader *memblk, void *arg)
{
    BlkCheckData *data = (BlkCheckData *)arg;

    Memento_Internal_checkAllocedBlock(memblk, data);
    if (data->preCorrupt || data->postCorrupt) {
        if ((data->found & 2) == 0) {
            fprintf(stderr, "Allocated blocks:\n");
            data->found |= 2;
        }
        fprintf(stderr, "  Block ");
        showBlock(memblk, ' ');
        if (data->preCorrupt) {
            fprintf(stderr, " Preguard ");
        }
        if (data->postCorrupt) {
            fprintf(stderr, "%s Postguard ",
                    (data->preCorrupt ? "&" : ""));
        }
        fprintf(stderr, "corrupted.\n    "
                "Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        data->preCorrupt  = 0;
        data->postCorrupt = 0;
        data->freeCorrupt = 0;
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
    }
    else
        memblk->lastCheckedOK = memento.sequence;
    return 0;
}

static int Memento_Internal_checkAllFreed(Memento_BlkHeader *memblk, void *arg)
{
    BlkCheckData *data = (BlkCheckData *)arg;

    Memento_Internal_checkFreedBlock(memblk, data);
    if (data->preCorrupt || data->postCorrupt || data->freeCorrupt) {
        if ((data->found & 4) == 0) {
            fprintf(stderr, "Freed blocks:\n");
            data->found |= 4;
        }
        fprintf(stderr, "  ");
        showBlock(memblk, ' ');
        if (data->freeCorrupt) {
            fprintf(stderr, " index %d (address "FMTP") onwards", (int)data->index,
                    &((char *)MEMBLK_TOBLK(memblk))[data->index]);
            if (data->preCorrupt) {
                fprintf(stderr, "+ preguard");
            }
            if (data->postCorrupt) {
                fprintf(stderr, "+ postguard");
            }
        } else {
            if (data->preCorrupt) {
                fprintf(stderr, " preguard");
            }
            if (data->postCorrupt) {
                fprintf(stderr, "%s Postguard",
                        (data->preCorrupt ? "+" : ""));
            }
        }
        VALGRIND_MAKE_MEM_DEFINED(memblk, sizeof(Memento_BlkHeader));
        fprintf(stderr, " corrupted.\n"
                "    Block last checked OK at allocation %d. Now %d.\n",
                memblk->lastCheckedOK, memento.sequence);
        if ((memblk->flags & Memento_Flag_Reported) == 0)
        {
            memblk->flags |= Memento_Flag_Reported;
            Memento_breakpointLocked();
        }
        VALGRIND_MAKE_MEM_NOACCESS(memblk, sizeof(Memento_BlkHeader));
        data->preCorrupt  = 0;
        data->postCorrupt = 0;
        data->freeCorrupt = 0;
    }
    else
        memblk->lastCheckedOK = memento.sequence;
    return 0;
}
#endif /* MEMENTO_LEAKONLY */

static int Memento_checkAllMemoryLocked(void)
{
#ifndef MEMENTO_LEAKONLY
    BlkCheckData data;

    memset(&data, 0, sizeof(data));
    Memento_appBlocks(&memento.used, Memento_Internal_checkAllAlloced, &data);
    Memento_appBlocks(&memento.free, Memento_Internal_checkAllFreed, &data);
    return data.found;
#else
    return 0;
#endif
}

int Memento_checkAllMemory(void)
{
#ifndef MEMENTO_LEAKONLY
    int ret;

    MEMENTO_LOCK();
    ret = Memento_checkAllMemoryLocked();
    MEMENTO_UNLOCK();
    if (ret & 6) {
        Memento_breakpoint();
        return 1;
    }
    return 0;
#endif
}

int Memento_setParanoia(int i)
{
    memento.paranoia = i;
    if (memento.paranoia > 0)
        memento.countdown = memento.paranoia;
    else
        memento.countdown = -memento.paranoia;
    return i;
}

int Memento_paranoidAt(int i)
{
    memento.paranoidAt = i;
    return i;
}

int Memento_getBlockNum(void *b)
{
    Memento_BlkHeader *memblk;
    if (b == NULL)
        return 0;
    memblk = MEMBLK_FROMBLK(b);
    return (memblk->sequence);
}

int Memento_check(void)
{
    int result;

    fprintf(stderr, "Checking memory\n");
    result = Memento_checkAllMemory();
    fprintf(stderr, "Memory checked!\n");
    return result;
}

int Memento_find(void *a)
{
    findBlkData data;
    int s;

    MEMENTO_LOCK();
    data.addr  = a;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Address "FMTP" is in %sallocated block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        s = showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return s;
    }
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Address "FMTP" is in %sfreed block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        s = showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return s;
    }
    MEMENTO_UNLOCK();
    return 0;
}

void Memento_breakOnFree(void *a)
{
    findBlkData data;

    MEMENTO_LOCK();
    data.addr  = a;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Will stop when address "FMTP" (in %sallocated block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, ") is freed\n");
        VALGRIND_MAKE_MEM_DEFINED(data.blk, sizeof(Memento_BlkHeader));
        data.blk->flags |= Memento_Flag_BreakOnFree;
        VALGRIND_MAKE_MEM_NOACCESS(data.blk, sizeof(Memento_BlkHeader));
        MEMENTO_UNLOCK();
        return;
    }
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Can't stop on free; address "FMTP" is in %sfreed block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return;
    }
    fprintf(stderr, "Can't stop on free; address "FMTP" is not in a known block.\n", a);
    MEMENTO_UNLOCK();
}

void Memento_breakOnRealloc(void *a)
{
    findBlkData data;

    MEMENTO_LOCK();
    data.addr  = a;
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.used, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Will stop when address "FMTP" (in %sallocated block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, ") is freed (or realloced)\n");
        VALGRIND_MAKE_MEM_DEFINED(data.blk, sizeof(Memento_BlkHeader));
        data.blk->flags |= Memento_Flag_BreakOnFree | Memento_Flag_BreakOnRealloc;
        VALGRIND_MAKE_MEM_NOACCESS(data.blk, sizeof(Memento_BlkHeader));
        MEMENTO_UNLOCK();
        return;
    }
    data.blk   = NULL;
    data.flags = 0;
    Memento_appBlocks(&memento.free, Memento_containsAddr, &data);
    if (data.blk != NULL) {
        fprintf(stderr, "Can't stop on free/realloc; address "FMTP" is in %sfreed block ",
                data.addr,
                (data.flags == 1 ? "" : (data.flags == 2 ?
                                         "preguard of " : "postguard of ")));
        showBlock(data.blk, ' ');
        fprintf(stderr, "\n");
        MEMENTO_UNLOCK();
        return;
    }
    fprintf(stderr, "Can't stop on free/realloc; address "FMTP" is not in a known block.\n", a);
    MEMENTO_UNLOCK();
}

int Memento_failAt(int i)
{
    memento.failAt = i;
    if ((memento.sequence > memento.failAt) &&
        (memento.failing != 0))
        Memento_startFailing();
    return i;
}

size_t Memento_setMax(size_t max)
{
    memento.maxMemory = max;
    return max;
}

void Memento_startLeaking(void)
{
    memento.leaking++;
}

void Memento_stopLeaking(void)
{
    memento.leaking--;
}

int Memento_squeezing(void)
{
    return memento.squeezing;
}

#endif /* MEMENTO_CPP_EXTRAS_ONLY */

#ifdef __cplusplus
/* Dumb overrides for the new and delete operators */

void *operator new(size_t size)
{
    void *ret;

    if (!memento.inited)
        Memento_init();

    if (size == 0)
        size = 1;
    MEMENTO_LOCK();
    ret = do_malloc(size, Memento_EventType_new);
    MEMENTO_UNLOCK();
    return ret;
}

void  operator delete(void *pointer)
{
    if (!pointer)
        return;

    MEMENTO_LOCK();
    do_free(pointer, Memento_EventType_delete);
    MEMENTO_UNLOCK();
}

/* Some C++ systems (apparently) don't provide new[] or delete[]
 * operators. Provide a way to cope with this */
#ifndef MEMENTO_CPP_NO_ARRAY_CONSTRUCTORS
void *operator new[](size_t size)
{
    void *ret;
    if (!memento.inited)
        Memento_init();

    if (size == 0)
        size = 1;
    MEMENTO_LOCK();
    ret = do_malloc(size, Memento_EventType_newArray);
    MEMENTO_UNLOCK();
    return ret;
}

void  operator delete[](void *pointer)
{
    MEMENTO_LOCK();
    do_free(pointer, Memento_EventType_deleteArray);
    MEMENTO_UNLOCK();
}
#endif /* MEMENTO_CPP_NO_ARRAY_CONSTRUCTORS */
#endif /* __cplusplus */

#else

/* Just in case anyone has left some debugging code in... */
void (Memento_breakpoint)(void)
{
}

int (Memento_checkBlock)(void *b)
{
    return 0;
}

int (Memento_checkAllMemory)(void)
{
    return 0;
}

int (Memento_check)(void)
{
    return 0;
}

int (Memento_setParanoia)(int i)
{
    return 0;
}

int (Memento_paranoidAt)(int i)
{
    return 0;
}

int (Memento_breakAt)(int i)
{
    return 0;
}

int  (Memento_getBlockNum)(void *i)
{
    return 0;
}

int (Memento_find)(void *a)
{
    return 0;
}

int (Memento_failAt)(int i)
{
    return 0;
}

void (Memento_breakOnFree)(void *a)
{
}

void (Memento_breakOnRealloc)(void *a)
{
}

void *(Memento_takeRef)(void *a)
{
    return a;
}

void *(Memento_dropRef)(void *a)
{
    return a;
}

void *(Memento_adjustRef)(void *a, int adjust)
{
    return a;
}

void *(Memento_reference)(void *a)
{
    return a;
}

#undef Memento_malloc
#undef Memento_free
#undef Memento_realloc
#undef Memento_calloc
#undef Memento_strdup

void *Memento_malloc(size_t size)
{
    return MEMENTO_UNDERLYING_MALLOC(size);
}

void Memento_free(void *b)
{
    MEMENTO_UNDERLYING_FREE(b);
}

void *Memento_realloc(void *b, size_t s)
{
    return MEMENTO_UNDERLYING_REALLOC(b, s);
}

void *Memento_calloc(size_t n, size_t s)
{
    return MEMENTO_UNDERLYING_CALLOC(n, s);
}

/* Avoid calling strdup, in case our compiler doesn't support it.
 * Yes, I'm looking at you, early Visual Studios. */
char *Memento_strdup(const char *s)
{
    size_t len = strlen(s)+1;
    char *ret = MEMENTO_UNDERLYING_MALLOC(len);
    if (ret != NULL)
        memcpy(ret, s, len);
    return ret;
}

/* Avoid calling asprintf, in case our compiler doesn't support it.
 * Vaguely unhappy about relying on vsnprintf, but... */
int Memento_asprintf(char **ret, const char *format, ...)
{
    va_list va;
    int n;
    int n2;

    va_start(va, format);
    n = vsnprintf(NULL, 0, format, va);
    va_end(va);
    if (n < 0)
        return n;

    *ret = MEMENTO_UNDERLYING_MALLOC(n+1);
    if (*ret == NULL)
        return -1;

    va_start(va, format);
    n2 = vsnprintf(*ret, n + 1, format, va);
    va_end(va);

    return n2;
}

/* Avoid calling vasprintf, in case our compiler doesn't support it.
 * Vaguely unhappy about relying on vsnprintf, but... */
int Memento_vasprintf(char **ret, const char *format, va_list ap)
{
    int n;
    va_list ap2;
    va_copy(ap2, ap);

    n = vsnprintf(NULL, 0, format, ap);
    if (n < 0) {
        va_end(ap2);
        return n;
    }

    *ret = MEMENTO_UNDERLYING_MALLOC(n+1);
    if (*ret == NULL) {
        va_end(ap2);
        return -1;
    }

    n = vsnprintf(*ret, n + 1, format, ap2);
    va_end(ap2);

    return n;
}

void (Memento_listBlocks)(void)
{
}

void (Memento_listNewBlocks)(void)
{
}

size_t (Memento_setMax)(size_t max)
{
    return 0;
}

void (Memento_stats)(void)
{
}

void *(Memento_label)(void *ptr, const char *label)
{
    return ptr;
}

void (Memento_info)(void *addr)
{
}

void (Memento_listBlockInfo)(void)
{
}

void (Memento_startLeaking)(void)
{
}

void (Memento_stopLeaking)(void)
{
}

int (Memento_squeezing)(void)
{
    return 0;
}

#endif







mupdf-1.21.1-source/thirdparty/extract/src/memento.h

/* Copyright (C) 2009-2018 Artifex Software, Inc.
   All Rights Reserved.

   This software is provided AS-IS with no warranty, either express or
   implied.

   This software is distributed under license and may not be copied, modified
   or distributed except as expressly authorized under the terms of that
   license. Refer to licensing information at http://www.artifex.com
   or contact Artifex Software, Inc.,  1305 Grant Avenue - Suite 200,
   Novato, CA 94945, U.S.A., +1(415)492-9861, for further information.
*/

/* Memento: A library to aid debugging of memory leaks/heap corruption.
 *
 * Usage (with C):
 *    First, build your project with MEMENTO defined, and include this
 *    header file wherever you use malloc, realloc or free.
 *    This header file will use macros to point malloc, realloc and free to
 *    point to Memento_malloc, Memento_realloc, Memento_free.
 *
 *    Run your program, and all mallocs/frees/reallocs should be redirected
 *    through here. When the program exits, you will get a list of all the
 *    leaked blocks, together with some helpful statistics. You can get the
 *    same list of allocated blocks at any point during program execution by
 *    calling Memento_listBlocks();
 *
 *    Every call to malloc/free/realloc counts as an 'allocation event'.
 *    On each event Memento increments a counter. Every block is tagged with
 *    the current counter on allocation. Every so often during program
 *    execution, the heap is checked for consistency. By default this happens
 *    after 1024 events, then after 2048 events, then after 4096 events, etc.
 *    This can be changed at runtime by using Memento_setParanoia(int level).
 *    0 turns off such checking, 1 sets checking to happen on every event,
 *    any positive number n sets checking to happen once every n events,
 *    and any negative number n sets checking to happen after -n events, then
 *    after -2n events etc.
 *
 *    The default paranoia level is therefore -1024.
 *
 *    Memento keeps blocks around for a while after they have been freed, and
 *    checks them as part of these heap checks to see if they have been
 *    written to (or are freed twice etc).
 *
 *    A given heap block can be checked for consistency (it's 'pre' and
 *    'post' guard blocks are checked to see if they have been written to)
 *    by calling Memento_checkBlock(void *blockAddress);
 *
 *    A check of all the memory can be triggered by calling Memento_check();
 *    (or Memento_checkAllMemory(); if you'd like it to be quieter).
 *
 *    A good place to breakpoint is Memento_breakpoint, as this will then
 *    trigger your debugger if an error is detected. This is done
 *    automatically for debug windows builds.
 *
 *    If a block is found to be corrupt, information will be printed to the
 *    console, including the address of the block, the size of the block,
 *    the type of corruption, the number of the block and the event on which
 *    it last passed a check for correctness.
 *
 *    If you rerun, and call Memento_paranoidAt(int event); with this number
 *    the code will wait until it reaches that event and then start
 *    checking the heap after every allocation event. Assuming it is a
 *    deterministic failure, you should then find out where in your program
 *    the error is occurring (between event x-1 and event x).
 *
 *    Then you can rerun the program again, and call
 *    Memento_breakAt(int event); and the program will call
 *    Memento_Breakpoint() when event x is reached, enabling you to step
 *    through.
 *
 *    Memento_find(address) will tell you what block (if any) the given
 *    address is in.
 *
 * An example:
 *    Suppose we have a gs invocation that crashes with memory corruption.
 *     * Build with -DMEMENTO.
 *     * In your debugger put a breakpoint on Memento_breakpoint.
 *     * Run the program. It will stop in Memento_inited.
 *     * Execute Memento_setParanoia(1);  (In VS use Ctrl-Alt-Q). (Note #1)
 *     * Continue execution.
 *     * It will detect the memory corruption on the next allocation event
 *       after it happens, and stop in Memento_breakpoint. The console should
 *       show something like:
 *
 *       Freed blocks:
 *         0x172e610(size=288,num=1415) index 256 (0x172e710) onwards corrupted
 *           Block last checked OK at allocation 1457. Now 1458.
 *
 *     * This means that the block became corrupted between allocation 1457
 *       and 1458 - so if we rerun and stop the program at 1457, we can then
 *       step through, possibly with a data breakpoint at 0x172e710 and see
 *       when it occurs.
 *     * So restart the program from the beginning. When we stop after
 *       initialisation execute Memento_breakAt(1457); (and maybe
 *       Memento_setParanoia(1), or Memento_setParanoidAt(1457))
 *     * Continue execution until we hit Memento_breakpoint.
 *     * Now you can step through and watch the memory corruption happen.
 *
 *    Note #1: Using Memento_setParanoia(1) can cause your program to run
 *    very slowly. You may instead choose to use Memento_setParanoia(100)
 *    (or some other figure). This will only exhaustively check memory on
 *    every 100th allocation event. This trades speed for the size of the
 *    average allocation event range in which detection of memory corruption
 *    occurs. You may (for example) choose to run once checking every 100
 *    allocations and discover that the corruption happens between events
 *    X and X+100. You can then rerun using Memento_paranoidAt(X), and
 *    it'll only start exhaustively checking when it reaches X.
 *
 * More than one memory allocator?
 *
 *    If you have more than one memory allocator in the system (like for
 *    instance the ghostscript chunk allocator, that builds on top of the
 *    standard malloc and returns chunks itself), then there are some things
 *    to note:
 *
 *    * If the secondary allocator gets its underlying blocks from calling
 *      malloc, then those will be checked by Memento, but 'subblocks' that
 *      are returned to the secondary allocator will not. There is currently
 *      no way to fix this other than trying to bypass the secondary
 *      allocator. One way I have found to do this with the chunk allocator
 *      is to tweak its idea of a 'large block' so that it puts every
 *      allocation in its own chunk. Clearly this negates the point of having
 *      a secondary allocator, and is therefore not recommended for general
 *      use.
 *
 *    * Again, if the secondary allocator gets its underlying blocks from
 *      calling malloc (and hence Memento) leak detection should still work
 *      (but whole blocks will be detected rather than subblocks).
 *
 *    * If on every allocation attempt the secondary allocator calls into
 *      Memento_failThisEvent(), and fails the allocation if it returns true
 *      then more useful features can be used; firstly memory squeezing will
 *      work, and secondly, Memento will have a "finer grained" paranoia
 *      available to it.
 *
 * Usage with C++:
 *
 *    Memento has some experimental code in it to trap new/delete (and
 *    new[]/delete[] if required) calls.
 *
 *    In order for this to work, either:
 *
 *    1) Build memento.c with the c++ compiler.
 *
 *    or
 *
 *    2) Build memento.c as normal with the C compiler, then from any
 *       one of your .cpp files, do:
 *
 *       #define MEMENTO_CPP_EXTRAS_ONLY
 *       #include "memento.c"
 *
 *       In the case where MEMENTO is not defined, this will not do anything.
 *
 *    Both Windows and GCC provide separate new[] and delete[] operators
 *    for arrays. Apparently some systems do not. If this is the case for
 *    your system, define MEMENTO_CPP_NO_ARRAY_CONSTRUCTORS.
 *
 * "libbacktrace.so failed to load"
 *
 *    In order to give nice backtraces on unix, Memento will try to use
 *    a libbacktrace dynamic library. If it can't find it, you'll see
 *    that warning, and your backtraces won't include file/line information.
 *
 *    To fix this you'll need to build your own libbacktrace. Don't worry
 *    it's really easy:
 *       git clone git://github.com/ianlancetaylor/libbacktrace
 *       cd libbacktrace
 *       ./configure
 *       make
 *
 *    This leaves the build .so as .libs/libbacktrace.so
 *
 *    Memento will look for this on LD_LIBRARY_PATH, or in /opt/lib/,
 *    or in /lib/, or  in /usr/lib/, or in /usr/local/lib/. I recommend
 *    using /opt/lib/ as this won't conflict with anything that you
 *    get via a package manager like apt.
 *
 *       sudo mkdir /opt
 *       sudo mkdir /opt/lib
 *       sudo cp .libs/libbacktrace.so /opt/lib/
 */

#ifndef MEMENTO_H

#include <stdlib.h>
#include <stdarg.h>

#define MEMENTO_H

#ifndef MEMENTO_UNDERLYING_MALLOC
#define MEMENTO_UNDERLYING_MALLOC malloc
#endif
#ifndef MEMENTO_UNDERLYING_FREE
#define MEMENTO_UNDERLYING_FREE free
#endif
#ifndef MEMENTO_UNDERLYING_REALLOC
#define MEMENTO_UNDERLYING_REALLOC realloc
#endif
#ifndef MEMENTO_UNDERLYING_CALLOC
#define MEMENTO_UNDERLYING_CALLOC calloc
#endif

#ifndef MEMENTO_MAXALIGN
#define MEMENTO_MAXALIGN (sizeof(int))
#endif

#define MEMENTO_PREFILL   0xa6
#define MEMENTO_POSTFILL  0xa7
#define MEMENTO_ALLOCFILL 0xa8
#define MEMENTO_FREEFILL  0xa9

#define MEMENTO_FREELIST_MAX 0x2000000

int Memento_checkBlock(void *);
int Memento_checkAllMemory(void);
int Memento_check(void);

int Memento_setParanoia(int);
int Memento_paranoidAt(int);
int Memento_breakAt(int);
void Memento_breakOnFree(void *a);
void Memento_breakOnRealloc(void *a);
int Memento_getBlockNum(void *);
int Memento_find(void *a);
void Memento_breakpoint(void);
int Memento_failAt(int);
int Memento_failThisEvent(void);
void Memento_listBlocks(void);
void Memento_listNewBlocks(void);
size_t Memento_setMax(size_t);
void Memento_stats(void);
void *Memento_label(void *, const char *);
void Memento_tick(void);

void *Memento_malloc(size_t s);
void *Memento_realloc(void *, size_t s);
void  Memento_free(void *);
void *Memento_calloc(size_t, size_t);
char *Memento_strdup(const char*);
int Memento_asprintf(char **ret, const char *format, ...);
int Memento_vasprintf(char **ret, const char *format, va_list ap);

void Memento_info(void *addr);
void Memento_listBlockInfo(void);
void *Memento_takeByteRef(void *blk);
void *Memento_dropByteRef(void *blk);
void *Memento_takeShortRef(void *blk);
void *Memento_dropShortRef(void *blk);
void *Memento_takeIntRef(void *blk);
void *Memento_dropIntRef(void *blk);
void *Memento_takeRef(void *blk);
void *Memento_dropRef(void *blk);
void *Memento_adjustRef(void *blk, int adjust);
void *Memento_reference(void *blk);

int Memento_checkPointerOrNull(void *blk);
int Memento_checkBytePointerOrNull(void *blk);
int Memento_checkShortPointerOrNull(void *blk);
int Memento_checkIntPointerOrNull(void *blk);

void Memento_startLeaking(void);
void Memento_stopLeaking(void);

/* Returns number of allocation events so far. */
int Memento_sequence(void);

/* Returns non-zero if our process was forked by Memento squeeze. */
int Memento_squeezing(void);

void Memento_fin(void);

void Memento_bt(void);

#ifdef MEMENTO

#ifndef COMPILING_MEMENTO_C
#define malloc    Memento_malloc
#define free      Memento_free
#define realloc   Memento_realloc
#define calloc    Memento_calloc
#define strdup    Memento_strdup
#define asprintf  Memento_asprintf
#define vasprintf Memento_vasprintf
#endif

#else

#define Memento_malloc    MEMENTO_UNDERLYING_MALLOC
#define Memento_free      MEMENTO_UNDERLYING_FREE
#define Memento_realloc   MEMENTO_UNDERLYING_REALLOC
#define Memento_calloc    MEMENTO_UNDERLYING_CALLOC
#define Memento_strdup    strdup
#define Memento_asprintf  asprintf
#define Memento_vasprintf vasprintf

#define Memento_checkBlock(A)              0
#define Memento_checkAllMemory()           0
#define Memento_check()                    0
#define Memento_setParanoia(A)             0
#define Memento_paranoidAt(A)              0
#define Memento_breakAt(A)                 0
#define Memento_breakOnFree(A)             0
#define Memento_breakOnRealloc(A)          0
#define Memento_getBlockNum(A)             0
#define Memento_find(A)                    0
#define Memento_breakpoint()               do {} while (0)
#define Memento_failAt(A)                  0
#define Memento_failThisEvent()            0
#define Memento_listBlocks()               do {} while (0)
#define Memento_listNewBlocks()            do {} while (0)
#define Memento_setMax(A)                  0
#define Memento_stats()                    do {} while (0)
#define Memento_label(A,B)                 (A)
#define Memento_info(A)                    do {} while (0)
#define Memento_listBlockInfo()            do {} while (0)
#define Memento_takeByteRef(A)             (A)
#define Memento_dropByteRef(A)             (A)
#define Memento_takeShortRef(A)            (A)
#define Memento_dropShortRef(A)            (A)
#define Memento_takeIntRef(A)              (A)
#define Memento_dropIntRef(A)              (A)
#define Memento_takeRef(A)                 (A)
#define Memento_dropRef(A)                 (A)
#define Memento_adjustRef(A,V)             (A)
#define Memento_reference(A)               (A)
#define Memento_checkPointerOrNull(A)      0
#define Memento_checkBytePointerOrNull(A)  0
#define Memento_checkShortPointerOrNull(A) 0
#define Memento_checkIntPointerOrNull(A)   0

#define Memento_tick()                     do {} while (0)
#define Memento_startLeaking()             do {} while (0)
#define Memento_stopLeaking()              do {} while (0)
#define Memento_fin()                      do {} while (0)
#define Memento_bt()                       do {} while (0)
#define Memento_sequence()                 (0)
#define Memento_squeezing()                (0)

#endif /* MEMENTO */

#endif /* MEMENTO_H */







mupdf-1.21.1-source/thirdparty/extract/src/memento.py

#!/usr/bin/env python3

'''
Post-processor for Memento.

Usage:
    memento.py <args> [<command> ...]

Args:
    -q <quiet>
        Controls how often we output 'Memory squeezing @ ...' lines. E.g. '-q
        10' outputs for multiples of 10.

If <command> is specified we run it and look at the output. Otherwise we assume
that Memento output is available on our stdin.
'''

import os
import re
import subprocess
import sys


def main():
    quiet = 1
    quiet_next = 0
    out_raw = None
    command = None
    args = iter(sys.argv[1:])
    while 1:
        try:
            arg = next(args)
        except StopIteration:
            break
        if arg == '-h':
            print(__doc__)
        elif arg == '-o':
            out_raw = open(next(args), 'w')
        elif arg == '-q':
            quiet = int(next(args))
        elif arg.startswith('-'):
            raise Exception(f'unrecognised arg: {arg}')
        else:
            command = arg
            for a in args:
                command += f' {a}'

    if command:
        print(f'Running: {command}')
        child = subprocess.Popen(
                command,
                stdout=subprocess.PIPE,
                stderr=subprocess.STDOUT,
                shell=True,
                text=True,
                )
        stdin = child.stdout
    else:
        stdin = sys.stdin

    openbsd = os.uname()[0] == 'OpenBSD'
    n = None
    segv = 0
    leaks = 0
    lines = []
    for line in stdin:
        if out_raw:
            out_raw.write(line)
        m = re.match('^Memory squeezing @ ([0-9]+)( complete)?', line)
        if m:
            if not m.group(2):
                # Start of squeeze.

                if 0 and not openbsd:
                    # Looks like memento's forked processes might terminate
                    # before they get to output the 'Memory squeezing @ <N>
                    # complete' line.
                    #
                    assert n is None, f'n={n} line={line!r}'

                n = int(m.group(1))
                if n >= quiet_next:
                    sys.stdout.write(f'quiet_next={quiet_next!r} n={n!r}: {line}')
                    sys.stdout.flush()
                    quiet_next = (n + quiet) // quiet * quiet
            else:
                # End of squeeze.
                assert n == int(m.group(1))
                # Output info about any failure:
                if segv or leaks:
                    print(f'Failure at squeeze {n}: segv={segv} leaks={leaks}:')
                    for l in lines:
                        if l.endswith('\n'):
                            l = l[:-1]
                        print(f'    {l}')
                    if command:
                        print(f'Examine with: MEMENTO_FAILAT={n} {command}')
                lines = []
                segv = 0
                leaks = 0
                n = None
        else:
            if n is not None:
                lines.append(line)
                if line.startswith('SEGV at:'):
                    segv = 1
                if line.startswith('Allocated blocks'):
                    leaks = 1


if __name__ == '__main__':
    main()







mupdf-1.21.1-source/thirdparty/extract/src/misc-test.c

#include "memento.h"
#include "xml.h"

#include <errno.h>
#include <stdio.h>


static int s_num_fails = 0;

static void s_check(
        int         values_equal,
        const char* text,
        int         ret,
        const char* value_s,
        int         errno_,
        const char* value_expected_s,
        int         errno_expected
        )
{
    int ok;
    if (errno_expected) {
        ok = (ret == -1 && errno_ == errno_expected);
    }
    else {
        ok = (ret == 0 && values_equal);
    }

    if (ok) printf("    ok:  ");
    else printf("    fail:");
    printf(" text=%16s", text);
    if (errno_expected) printf(" errno_expected=%6i", errno_expected);
    else                printf(" value_expected=%6s", value_expected_s);
    printf(". result: ret=%2i value=%6s errno=%3i", ret, value_s, errno_);
    printf(".\n");
    if (!ok) s_num_fails += 1;
}

static void s_check_e( int e, const char* text)
{
    if (e)
    {
        s_num_fails += 1;
        printf( "Error: e=%i: %s\n", e, text);
    }
}

static void s_check_int(const char* text, int value_expected, int expected_errno)
{
    int     value;
    int     ret = extract_xml_str_to_int(text, &value);
    char    value_s[32];
    char    value_expected_s[32];
    snprintf(value_s, sizeof(value_s), "%i", value);
    snprintf(value_expected_s, sizeof(value_expected_s), "%i", value_expected);
    s_check(value == value_expected, text, ret, value_s, errno, value_expected_s, expected_errno);
    return;
}

static void s_check_uint(const char* text, unsigned expected_value, int expected_errno)
{
    unsigned    value;
    int         ret = extract_xml_str_to_uint(text, &value);
    char        value_s[32];
    char        value_expected_s[32];
    snprintf(value_s, sizeof(value_s), "%u", value);
    snprintf(value_expected_s, sizeof(value_expected_s), "%u", value);
    s_check(value == expected_value, text, ret, value_s, errno, value_expected_s, expected_errno);
    return;
}

static void s_check_xml_parse()
{
    int e;
    extract_buffer_t* buffer;
    extract_xml_tag_t tag;
    unsigned i;
    const char* texts[] = {
            "<foo a=1>text</foo>",
            "< >",
            "<foo bar=>",
            "< bar=>",
            "< =>",
            };

    extract_xml_tag_init( &tag);

    for (i=0; i<sizeof(texts) / sizeof(texts[0]); ++i)
    {
        const char* text = texts[i];
        printf("testing extract_xml_pparse_*(): %s\n", text);
        e = extract_buffer_open_simple(
                NULL /*alloc*/,
                text,
                strlen(text),
                NULL /*handle*/,
                NULL /*fn_close*/,
                &buffer
                );
        s_check_e( e, "extract_buffer_open_simple()");
        e = extract_xml_pparse_init( NULL /*alloc*/, buffer, NULL /*first_line*/);
        s_check_e( e, "extract_xml_pparse_init()");

        e = extract_xml_pparse_next( buffer, &tag);
        s_check_e( e, "extract_xml_pparse_next()");
        s_check_e( tag.name ? 0 : 1, "tag.name is not null");

        {
            int j;
            for (j=0; j<tag.attributes_num; ++j)
            {
                s_check_e( tag.attributes[j].name ? 0 : 1, "attribute is non-null");
                s_check_e( tag.attributes[j].value ? 0 : 1, "attribute is non-null");
            }
        }
    }
}

int main(void)
{
    printf("testing extract_xml_str_to_int():\n");
    s_check_int("2", 2, 0);
    s_check_int("-20", -20, 0);
    s_check_int("-20b", 0, EINVAL);
    s_check_int("123456789123", 0, ERANGE);

    printf("testing extract_xml_str_to_uint():\n");
    s_check_uint("2", 2, 0);
    s_check_uint("-20", 0, ERANGE);
    s_check_uint("-20b", 0, EINVAL);
    s_check_uint("123456789123", 0, ERANGE);

    s_check_xml_parse();

    printf("s_num_fails=%i\n", s_num_fails);

    if (s_num_fails) {
        printf("Failed\n");
        return 1;
    }
    else {
        printf("Succeeded\n");
        return 0;
    }
}







mupdf-1.21.1-source/thirdparty/extract/src/odt.c

/* These extract_odt_*() functions generate odt content and odt zip archive
data.

Caller must call things in a sensible order to create valid content -
e.g. don't call odt_paragraph_start() twice without intervening call to
odt_paragraph_finish(). */

#include "../include/extract.h"

#include "odt_template.h"

#include "astring.h"
#include "document.h"
#include "odt.h"
#include "mem.h"
#include "memento.h"
#include "outf.h"
#include "sys.h"
#include "text.h"
#include "zip.h"

#include <assert.h>
#include <errno.h>
#include <float.h>
#include <math.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>

#include <sys/stat.h>


static int
odt_paragraph_start(extract_alloc_t   *alloc,
                    extract_astring_t *output)
{
    return extract_astring_cat(alloc, output, "\n\n<text:p>");
}

static int
odt_paragraph_finish(extract_alloc_t   *alloc,
                     extract_astring_t *output)
{
    return extract_astring_cat(alloc, output, "</text:p>");
}

/* ODT doesn't seem to support ad-hoc inline font specifications; instead
we have to define a style at the start of the content.xml file. So when
writing content we insert a style name and add the required styles to a
extract_odt_styles_t struct. */

struct extract_odt_style_t
{
    int     id; /* A unique id for this style. */
    font_t  font;
};

struct extract_odt_styles_t
{
    /* Styles are stored sorted. */
    extract_odt_style_t *styles;
    int                  styles_num;
};

static int
odt_style_compare(extract_odt_style_t *a,
                  extract_odt_style_t *b)
{
    int d;
    double dd;

    if ((d = strcmp(a->font.name, b->font.name)))   return d;
    if ((dd = a->font.size - b->font.size) != 0.0)  return (dd > 0.0) ? 1 : -1;
    if ((d = a->font.bold - b->font.bold))          return d;
    if ((d = a->font.italic - b->font.italic))      return d;

    return 0;
}

static int
odt_style_append_definition(extract_alloc_t     *alloc,
                            extract_odt_style_t *style,
                            extract_astring_t   *text)
{
    const char* font_name = style->font.name;

    /* This improves output e.g. for zlib.3.pdf, but clearly a hack. */
    if (0 && strstr(font_name, "Helvetica"))
    {
        font_name = "Liberation Sans";
    }
    outf("style->font_name=%s font_name=%s", style->font.name, font_name);
    if (extract_astring_catf(alloc, text, "<style:style style:name=\"T%i\" style:family=\"text\">", style->id)) return -1;
    if (extract_astring_catf(alloc, text, "<style:text-properties style:font-name=\"%s\"", font_name)) return -1;
    if (extract_astring_catf(alloc, text, " fo:font-size=\"%.2fpt\"", style->font.size)) return -1;
    if (extract_astring_catf(alloc, text, " fo:font-weight=\"%s\"", style->font.bold ? "bold" : "normal")) return -1;
    if (extract_astring_catf(alloc, text, " fo:font-style=\"%s\"", style->font.italic ? "italic" : "normal")) return -1;
    if (extract_astring_cat(alloc, text, " /></style:style>")) return -1;

    return 0;
}

void
extract_odt_styles_free(extract_alloc_t      *alloc,
                        extract_odt_styles_t *styles)
{
    int i;

    for (i=0; i<styles->styles_num; ++i)
    {
        extract_odt_style_t* style = &styles->styles[i];
        extract_free(alloc, &style->font.name);
    }
    extract_free(alloc, &styles->styles);
}

static int
odt_styles_definitions(extract_alloc_t      *alloc,
                       extract_odt_styles_t *styles,
                       extract_astring_t    *out)
{
    int i;

    if (extract_astring_cat(alloc, out, "<office:automatic-styles>")) return -1;
    for (i=0; i<styles->styles_num; ++i)
    {
        if (odt_style_append_definition(alloc, &styles->styles[i], out)) return -1;
    }
    extract_astring_cat(alloc, out, "<style:style style:name=\"gr1\" style:family=\"graphic\">\n");
    extract_astring_cat(alloc, out, "<style:graphic-properties"
            " draw:stroke=\"none\""
            " svg:stroke-color=\"#000000\""
            " draw:fill=\"none\""
            " draw:fill-color=\"#ffffff\""
            " fo:min-height=\"1.9898in\""
            " style:run-through=\"foreground\""
            " style:wrap=\"run-through\""
            " style:number-wrapped-paragraphs=\"no-limit\""
            " style:vertical-pos=\"from-top\""
            " style:vertical-rel=\"paragraph\""
            " style:horizontal-pos=\"from-left\""
            " style:horizontal-rel=\"paragraph\""
            " />\n"
            );
    extract_astring_cat(alloc, out, "<style:paragraph-properties style:writing-mode=\"lr-tb\"/>\n");
    extract_astring_cat(alloc, out, "</style:style>\n");

    /* Style for images. */
    extract_astring_cat(alloc, out, "<style:style style:name=\"fr1\" style:family=\"graphic\" style:parent-style-name=\"Graphics\">\n");
    extract_astring_cat(alloc, out, "<style:graphic-properties"
            " fo:margin-left=\"0in\""
            " fo:margin-right=\"0in\""
            " fo:margin-top=\"0in\""
            " fo:margin-bottom=\"0in\""
            " style:vertical-pos=\"top\""
            " style:vertical-rel=\"baseline\""
            " fo:background-color=\"transparent\""
            " draw:fill=\"none\""
            " draw:fill-color=\"#ffffff\""
            " fo:padding=\"0in\""
            " fo:border=\"none\""
            " style:mirror=\"none\""
            " fo:clip=\"rect(0in, 0in, 0in, 0in)\""
            " draw:luminance=\"0%\""
            " draw:contrast=\"0%\""
            " draw:red=\"0%\""
            " draw:green=\"0%\""
            " draw:blue=\"0%\""
            " draw:gamma=\"100%\""
            " draw:color-inversion=\"false\""
            " draw:image-opacity=\"100%\""
            " draw:color-mode=\"standard\""
            "/>\n");
    extract_astring_cat(alloc, out, "</style:style>\n");

    if (extract_astring_cat(alloc, out, "</office:automatic-styles>")) return -1;

    return 0;
}

/* Adds specified style to <styles> if not already present. Sets *o_style to
point to the style_t within <styles>. */
static int
odt_styles_add(extract_alloc_t      *alloc,
               extract_odt_styles_t *styles,
               font_t               *font,
               extract_odt_style_t **o_style)
{
    extract_odt_style_t style = {0 /*id*/, *font};
    int i;

    /* We keep styles->styles[] sorted; todo: use bsearch or similar when
    searching. */
    for (i=0; i<styles->styles_num; ++i)
    {
        int d = odt_style_compare(&style, &styles->styles[i]);
        if (d == 0)
        {
            *o_style = &styles->styles[i];
            return 0;
        }
        if (d > 0) break;
    }
    /* Insert at position <i>. */
    if (extract_realloc(alloc, &styles->styles, sizeof(styles->styles[0]) * (styles->styles_num+1))) return -1;
    memmove(&styles->styles[i+1], &styles->styles[i], sizeof(styles->styles[0]) * (styles->styles_num - i));
    styles->styles_num += 1;
    styles->styles[i].id = styles->styles_num + 10; /* Leave space for template's built-in styles. */
    if (extract_strdup(alloc, font->name, &styles->styles[i].font.name)) return -1;
    styles->styles[i].font.size = font->size;
    styles->styles[i].font.bold = font->bold;
    styles->styles[i].font.italic = font->italic;
    *o_style = &styles->styles[i];

    return 0;
}

/* Starts a new run. Caller must ensure that s_odt_run_finish() was
called to terminate any previous run. */
static int
extract_odt_run_start(extract_alloc_t      *alloc,
                      extract_astring_t    *content,
                      extract_odt_styles_t *styles,
                      content_state_t      *content_state)
{
    extract_odt_style_t* style;

    if (odt_styles_add(alloc,
                       styles,
                       &content_state->font,
                       &style)) return -1;
    if (extract_astring_catf(alloc, content, "<text:span text:style-name=\"T%i\">", style->id)) return -1;

    return 0;
}

static int
odt_run_finish(extract_alloc_t   *alloc,
               content_state_t   *content_state,
               extract_astring_t *content)
{
    if (content_state)
        content_state->font.name = NULL;
    return extract_astring_cat(alloc, content, "</text:span>");
}

/* Append an empty paragraph to *content. */
static int
odt_append_empty_paragraph(extract_alloc_t      *alloc,
                           extract_astring_t    *content,
                           extract_odt_styles_t *styles)
{
    int e = -1;
    static char fontname[] = "OpenSans";
    content_state_t content_state = {0};

    if (odt_paragraph_start(alloc, content)) goto end;
    /* [This comment is from docx, haven't checked odt.] It seems like our
    choice of font size here doesn't make any difference to the amount of
    vertical space, unless we include a non-space character. Presumably
    something to do with the styles in the template document. */
    content_state.font.name = fontname;
    content_state.font.size = 10;
    content_state.font.bold = 0;
    content_state.font.italic = 0;
    if (extract_odt_run_start(alloc, content, styles, &content_state)) goto end;
    //docx_char_append_string(content, "&#160;");   /* &#160; is non-break space. */
    if (odt_run_finish(alloc, NULL /*content_state*/, content)) goto end;
    if (odt_paragraph_finish(alloc, content)) goto end;
    e = 0;

end:
    return e;
}


/* Append odt xml for <paragraph> to <content>. Updates *content_state if we
change font. */
static int
document_to_odt_content_paragraph(extract_alloc_t      *alloc,
                                  content_state_t      *content_state,
                                  paragraph_t          *paragraph,
                                  extract_astring_t    *content,
                                  extract_odt_styles_t *styles)
{
    int e = -1;
    content_line_iterator  lit;
    line_t                *line;

    if (odt_paragraph_start(alloc, content)) goto end;

    /* Output justification. */
    if ((paragraph->line_flags & paragraph_not_fully_justified) == 0)
    {
        if (extract_astring_cat(alloc, content, "<w:pPr><w:jc w:val=\"both\"/></w:pPr>")) goto end;
    }
    else if ((paragraph->line_flags & paragraph_not_centred) == 0)
    {
        if (extract_astring_cat(alloc, content, "<w:pPr><w:jc w:val=\"center\"/></w:pPr>")) goto end;
    }
    else if ((paragraph->line_flags & (paragraph_not_aligned_left | paragraph_not_aligned_right)) == paragraph_not_aligned_left)
    {
        if (extract_astring_cat(alloc, content, "<w:pPr><w:jc w:val=\"right\"/></w:pPr>")) goto end;
    }
    else if ((paragraph->line_flags & (paragraph_not_aligned_left | paragraph_not_aligned_right)) == paragraph_not_aligned_right)
    {
        if (extract_astring_cat(alloc, content, "<w:pPr><w:jc w:val=\"left\"/></w:pPr>")) goto end;
    }


    for (line = content_line_iterator_init(&lit, &paragraph->content); line != NULL; line = content_line_iterator_next(&lit))
    {
        content_span_iterator  sit;
        span_t                *span;

        for (span = content_span_iterator_init(&sit, &line->content); span != NULL; span = content_span_iterator_next(&sit))
        {
            int si;
            double font_size_new;

            content_state->ctm_prev = &span->ctm;
            font_size_new = extract_font_size(&span->ctm);
            if (!content_state->font.name
                    || strcmp(span->font_name, content_state->font.name)
                    || span->flags.font_bold != content_state->font.bold
                    || span->flags.font_italic != content_state->font.italic
                    || font_size_new != content_state->font.size
                    )
            {
                if (content_state->font.name)
                {
                    if (odt_run_finish(alloc, content_state, content)) goto end;
                }
                content_state->font.name = span->font_name;
                content_state->font.bold = span->flags.font_bold;
                content_state->font.italic = span->flags.font_italic;
                content_state->font.size = font_size_new;
                if (extract_odt_run_start( alloc, content, styles, content_state)) goto end;
            }

            for (si=0; si<span->chars_num; ++si)
            {
                char_t* char_ = &span->chars[si];
                int c = char_->ucs;
                if (extract_astring_catc_unicode_xml(alloc, content, c)) goto end;
            }
            /* Remove any trailing '-' at end of line. */
            if (extract_astring_char_truncate_if(content, '-')) goto end;
        }
        if (paragraph->line_flags & paragraph_breaks_strangely)
        {
            if (extract_astring_cat(alloc, content, "<w:br/>")) goto end;
        }
    }
    if (content_state->font.name)
    {
        if (odt_run_finish(alloc, content_state, content)) goto end;
    }
    if (odt_paragraph_finish(alloc, content)) goto end;

    e = 0;

    end:
    return e;
}

/* Write reference to image into odt content. */
static int
odt_append_image(extract_alloc_t   *alloc,
                 extract_astring_t *output,
                 image_t           *image)
{
    extract_astring_cat(alloc, output, "\n");
    extract_astring_cat(alloc, output, "<text:p text:style-name=\"Standard\">\n");
    extract_astring_catf(alloc, output, "<draw:frame draw:style-name=\"fr1\" draw:name=\"Picture %s\" text:anchor-type=\"as-char\" svg:width=\"%fin\" svg:height=\"%fin\" draw:z-index=\"0\">\n",
                         image->id,
                         image->w / 72.0,
                         image->h / 72.0);
    extract_astring_catf(alloc, output, "<draw:image xlink:href=\"Pictures/%s\" xlink:type=\"simple\" xlink:show=\"embed\" xlink:actuate=\"onLoad\" draw:mime-type=\"image/%s\"/>\n",
            image->name,
            image->type);
    extract_astring_cat(alloc, output, "</draw:frame>\n");
    extract_astring_cat(alloc, output, "</text:p>\n");

    return 0;
}


/* Writes paragraph to content inside rotated text box. */
static int
odt_output_rotated_paragraphs(extract_alloc_t      *alloc,
                              block_t              *block,
                              double                rotation_rad,
                              double                x_pt,
                              double                y_pt,
                              double                w_pt,
                              double                h_pt,
                              int                   text_box_id,
                              extract_astring_t    *content,
                              extract_odt_styles_t *styles,
                              content_state_t      *content_state)
{
    int                          e = 0;
    paragraph_t                *paragraph;
    content_paragraph_iterator  pit;
    double                      pt_to_inch = 1/72.0;

    outf("rotated paragraphs: rotation_rad=%f (x y)=(%f %f) (w h)=(%f %f)", rotation_rad, x_pt, y_pt, w_pt, h_pt);

    // https://docs.oasis-open.org/office/OpenDocument/v1.3/cs02/part3-schema/OpenDocument-v1.3-cs02-part3-schema.html#attribute-draw_transform
    // says rotation is in degrees, but we seem to require -radians.
    //

    if (!e) e = extract_astring_cat(alloc, content, "\n");

    if (!e) e = extract_astring_cat(alloc, content, "<text:p text:style-name=\"Standard\">\n");
    if (!e) e = extract_astring_catf(alloc, content, "<draw:frame"
            " text:anchor-type=\"paragraph\""
            " draw:z-index=\"5\""
            " draw:name=\"Shape%i\""
            " draw:style-name=\"gr1\""
            " draw:text-style-name=\"Standard\""
            " svg:width=\"%fin\""
            " svg:height=\"%fin\""
            " draw:transform=\"rotate (%f) translate (%fin %fin)\""
            ">\n"
            ,
            text_box_id,
            w_pt * pt_to_inch,
            h_pt * pt_to_inch,
            -rotation_rad,
            x_pt * pt_to_inch,
            y_pt * pt_to_inch
            );
    if (!e) e = extract_astring_cat(alloc, content, "<draw:text-box>\n");

    for (paragraph = content_paragraph_iterator_init(&pit, &block->content); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
        if (!e) e = document_to_odt_content_paragraph(alloc, content_state, paragraph, content, styles);

    if (!e) e = extract_astring_cat(alloc, content, "\n");
    if (!e) e = extract_astring_cat(alloc, content, "</draw:text-box>\n");
    if (!e) e = extract_astring_cat(alloc, content, "</draw:frame>\n");

    if (!e) e = extract_astring_cat(alloc, content, "</text:p>\n");

    return e;
}


static int
odt_append_table(extract_alloc_t      *alloc,
                 table_t              *table,
                 extract_astring_t    *output,
                 extract_odt_styles_t *styles)
{
    int e = -1;
    int y;

    {
        int x;
        static int table_number = 0;
        table_number += 1;
        if (extract_astring_catf(alloc, output,
                "\n"
                "    <table:table text:style-name=\"extract.table\" table:name=\"extract.table.%i\">\n"
                "        <table:table-columns>\n"
                ,
                table_number
                )) goto end;

        for (x=0; x<table->cells_num_x; ++x)
        {
            if (extract_astring_cat(alloc, output,
                    "            <table:table-column table:style-name=\"extract.table.column\"/>\n"
                    )) goto end;
        }
        if (extract_astring_cat(alloc, output,
                "        </table:table-columns>\n"
                )) goto end;
  }
  for (y=0; y<table->cells_num_y; ++y)
    {
        int x;
        if (extract_astring_cat(alloc, output,
                "        <table:table-row>\n"
                )) goto end;

        for (x=0; x<table->cells_num_x; ++x)
        {
            cell_t                     *cell = table->cells[y*table->cells_num_x + x];
            content_paragraph_iterator  pit;
            paragraph_t                *paragraph;
            content_state_t             content_state;

            if (!cell->above || !cell->left)
            {
                if (extract_astring_cat(alloc, output, "            <table:covered-table-cell/>\n")) goto end;
                continue;
            }

            if (extract_astring_cat(alloc, output, "            <table:table-cell")) goto end;
            if (cell->extend_right > 1)
            {
                if (extract_astring_catf(alloc, output, " table:number-columns-spanned=\"%i\"", cell->extend_right)) goto end;
            }
            if (cell->extend_down > 1)
            {
                if (extract_astring_catf(alloc, output, " table:number-rows-spanned=\"%i\"", cell->extend_down)) goto end;
            }
            if (extract_astring_catf(alloc, output, ">\n")) goto end;

            /* Write contents of this cell. */
            content_state.font.name = NULL;
            content_state.ctm_prev = NULL;
            for (paragraph = content_paragraph_iterator_init(&pit, &cell->content); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
                if (document_to_odt_content_paragraph(alloc, &content_state, paragraph, output, styles)) goto end;
            if (content_state.font.name)
                if (odt_run_finish(alloc, &content_state, output)) goto end;
            if (extract_astring_cat(alloc, output, "\n")) goto end;
            if (extract_astring_cat(alloc, output, "            </table:table-cell>\n")) goto end;
        }
        if (extract_astring_cat(alloc, output, "        </table:table-row>\n")) goto end;
    }
    if (extract_astring_cat(alloc, output, "    </table:table>\n")) goto end;
    e = 0;

    end:
    return e;
}


/* Appends paragraphs with same rotation, starting with subpage->paragraphs[*p]
and updates *p. */
static int
odt_append_rotated_paragraphs(extract_alloc_t       *alloc,
                              content_state_t       *content_state,
                              block_t               *block,
                              int                   *text_box_id,
                              const matrix4_t       *ctm,
                              double                 rotate,
                              extract_astring_t     *output,
                              extract_odt_styles_t  *styles)
{
    /* Find extent of paragraphs with this same rotation. extent
    will contain max width and max height of paragraphs, in units
    before application of ctm, i.e. before rotation. */
    int               e           = -1;
    point_t           extent      = {0, 0};
    content_iterator  cit;
    content_t        *content;
    paragraph_t      *paragraph   = content_first_paragraph(&block->content);

    /* We assume that first span is at origin of text
     * block. This assumes left-to-right text. */
    span_t           *first_span  = content_first_span(&content_first_line(&paragraph->content)->content);
    point_t           origin      = { first_span->chars[0].x,
                                     first_span->chars[0].y };
    matrix_t          ctm_inverse = {1, 0, 0, 1, 0, 0};
    double            ctm_det     = ctm->a*ctm->d - ctm->b*ctm->c;

    outf("rotate=%.2frad=%.1fdeg ctm: origin=(%f %f) abcd=(%f %f %f %f)",
         rotate, rotate * 180 / pi,
         origin.x,
         origin.y,
         ctm->a,
         ctm->b,
         ctm->c,
         ctm->d
         );

    if (ctm_det != 0)
    {
        ctm_inverse.a = +ctm->d / ctm_det;
        ctm_inverse.b = -ctm->b / ctm_det;
        ctm_inverse.c = -ctm->c / ctm_det;
        ctm_inverse.d = +ctm->a / ctm_det;
    }
    else
    {
        outf("cannot invert ctm=(%f %f %f %f)",
             ctm->a, ctm->b, ctm->c, ctm->d);
    }

    for (content = content_iterator_init(&cit, &block->content); content != NULL; content = content_iterator_next(&cit))
    {
        content_line_iterator  lit;
        line_t                *line;
        paragraph_t           *paragraph;

        assert(content->type == content_paragraph);
        if (content->type != content_paragraph)
            continue; /* This shouldn't happen for now! */

        paragraph = (paragraph_t *)content;

        /* Update <extent>. */
        for (line = content_line_iterator_init(&lit, &paragraph->content); line != NULL; line = content_line_iterator_next(&lit))
        {
            span_t *span = extract_line_span_last(line);
            char_t *char_ = extract_span_char_last(span);
            double  adv = char_->adv * extract_font_size(&span->ctm);
            double  x = char_->x + adv * cos(rotate);
            double  y = char_->y + adv * sin(rotate);

            double  dx = x - origin.x;
            double  dy = y - origin.y;

            /* Position relative to origin and before box rotation. */
            double  xx = ctm_inverse.a * dx + ctm_inverse.b * dy;
            double  yy = ctm_inverse.c * dx + ctm_inverse.d * dy;
            yy = -yy;
            if (xx > extent.x) extent.x = xx;
            if (yy > extent.y) extent.y = yy;
            if (0) outf("rotate=%f origin=(%f %f) xy=(%f %f) dxy=(%f %f) xxyy=(%f %f) span: %s",
                        rotate, origin.x, origin.y, x, y, dx, dy, xx, yy, extract_span_string(alloc, span));
        }
    }
    outf("rotate=%f extent is: (%f %f)",
         rotate, extent.x, extent.y);

    /* All the paragraphs have same rotation. We output them into
     * a single rotated text box. */

    /* We need unique id for text box. */
    *text_box_id += 1;

    if (odt_output_rotated_paragraphs(alloc,
                                      block,
                                      rotate,
                                      origin.x,
                                      origin.y,
                                      extent.x,
                                      extent.y,
                                      *text_box_id,
                                      output,
                                      styles,
                                      content_state)) goto end;

    e = 0;
end:

    return e;
}


static int
extract_page_to_odt_content(extract_alloc_t      *alloc,
                            extract_page_t       *page,
                            int                   spacing,
                            int                   rotation,
                            int                   images,
                            extract_astring_t    *output,
                            extract_odt_styles_t *styles)
{
    int ret = -1;
    int text_box_id = 0;
    int c;

    /* Write paragraphs into <content>. */
    for (c=0; c<page->subpages_num; ++c)
    {
        subpage_t                  *subpage = page->subpages[c];
        content_iterator            cit;
        content_t                  *content;
        content_table_iterator      tit;
        table_t                    *table;
        content_state_t content_state;
        content_state.font.name = NULL;
        content_state.font.size = 0;
        content_state.font.bold = 0;
        content_state.font.italic = 0;
        content_state.ctm_prev = NULL;

        content = content_iterator_init(&cit, &subpage->content);
        table = content_table_iterator_init(&tit, &subpage->tables);
        while (1)
        {
            double y_paragraph;
            double y_table;
            block_t *block = (content && content->type == content_block) ? (block_t *)content : NULL;
            paragraph_t *paragraph = (content && content->type == content_paragraph) ? (paragraph_t *)content : (block ? content_first_paragraph(&block->content) : NULL);
            line_t *first_line = paragraph ? content_first_line(&paragraph->content) : NULL;
            span_t *first_span = first_line ? content_first_span(&first_line->content) : NULL;
            if (!paragraph && !table)   break;
            y_paragraph = (paragraph) ? first_span->chars[0].y : DBL_MAX;
            y_table = (table) ? table->pos.y : DBL_MAX;

            if (paragraph && y_paragraph < y_table)
            {
                const matrix4_t *ctm = &first_span->ctm;
                double           rotate = atan2(ctm->b, ctm->a);

                if (spacing
                        && content_state.ctm_prev
                        && first_span
                        && extract_matrix4_cmp(content_state.ctm_prev,
                                               &first_span->ctm)
                        )
                {
                    /* Extra vertical space between paragraphs that were at
                    different angles in the original document. */
                    if (odt_append_empty_paragraph(alloc, output, styles)) goto end;
                }

                if (spacing)
                {
                    /* Extra vertical space between paragraphs. */
                    if (odt_append_empty_paragraph(alloc, output, styles)) goto end;
                }

                if (rotation && rotate != 0)
                {
                    assert(block);
                    if (odt_append_rotated_paragraphs(alloc, &content_state, block, &text_box_id, ctm, rotate, output, styles)) goto end;
                }
                else if (block)
                {
                    content_paragraph_iterator pit;
                    int                        first = 1;

                    for (paragraph = content_paragraph_iterator_init(&pit, &block->content); paragraph != NULL; paragraph = content_paragraph_iterator_next(&pit))
                    {
                        if (spacing && !first)
                        {
                            /* Extra vertical space between paragraphs. */
                            if (odt_append_empty_paragraph(alloc, output, styles)) goto end;
                        }
                        first = 0;

                        if (document_to_odt_content_paragraph(alloc, &content_state, paragraph, output, styles)) goto end;
                    }
                }
                else
                {
                    if (document_to_odt_content_paragraph(alloc, &content_state, paragraph, output, styles)) goto end;
                }
                content = content_iterator_next(&cit);
            }
            else if (table)
            {
                if (odt_append_table(alloc, table, output, styles)) goto end;
                table = content_table_iterator_next(&tit);
            }
        }

        outf("images=%i", images);
        if (images)
        {
            content_t *images, *next;
            outf("subpage->images_num=%i", content_count_images(&subpage->content));
            for (images = subpage->content.next; images != &subpage->content; images = next)
            {
                image_t *image = (image_t *)images;
                next = images->next;
                if (images->type != content_image)
                    continue;
                odt_append_image(alloc, output, image);
            }
        }
    }
    ret = 0;

    end:

    return ret;
}

int
extract_document_to_odt_content(extract_alloc_t      *alloc,
                                document_t           *document,
                                int                   spacing,
                                int                   rotation,
                                int                   images,
                                extract_astring_t    *content,
                                extract_odt_styles_t *styles)
{
    int p;
    int ret = 0;

    /* Write paragraphs into <content>. */
    for (p=0; p<document->pages_num; ++p)
    {
        extract_page_t *page = document->pages[p];

        ret = extract_page_to_odt_content(alloc,
                                          page,
                                          spacing,
                                          rotation,
                                          images,
                                          content,
                                          styles);
        if (ret) break;
    };

    return ret;
}

int
extract_odt_content_item(extract_alloc_t      *alloc,
                         extract_astring_t    *contentss,
                         int                   contentss_num,
                         extract_odt_styles_t *styles,
                         images_t             *images,
                         const char           *name,
                         const char           *text,
                         char                **text2)
{
    int e = -1;
    extract_astring_t   temp;
    extract_astring_init(&temp);
    *text2 = NULL;

    (void) images;
    if (0)
    {}
    else if (!strcmp(name, "content.xml"))
    {
        /* Insert paragraphs content. */
        char* text_intermediate = NULL;
        extract_astring_t   styles_definitions = {0};

        /* Insert content before '</office:text>'. */
        if (extract_content_insert(
                alloc,
                text,
                NULL /*single*/,
                NULL /*mid_begin_name*/,
                "</office:text>" /*mid_end_name*/,
                contentss,
                contentss_num,
                &text_intermediate
                )) goto end;
        outf("text_intermediate: %s", text_intermediate);

        /* Convert <styles> to text. */
        if (odt_styles_definitions(alloc, styles, &styles_definitions)) goto end;

        /* To make tables work, we seem to need to specify table and column
        styles, and these can be empty. todo: maybe specify exact sizes based
        on the pdf table and cell dimensions. */
        if (extract_astring_cat(alloc, &styles_definitions,
                "\n"
                "<style:style style:name=\"extract.table\" style:family=\"table\"/>\n"
                "<style:style style:name=\"extract.table.column\" style:family=\"table-column\"/>\n"
                )) goto end;

        /* Replace '<office:automatic-styles/>' with text from
        <styles_definitions>. */
        e = extract_content_insert(
                alloc,
                text_intermediate,
                "<office:automatic-styles/>" /*single*/,
                NULL /*mid_begin_name*/,
                NULL /*mid_end_name*/,
                &styles_definitions,
                1,
                text2
                );
        outf("e=%i errno=%i", e, errno);
        extract_free(alloc, &text_intermediate);
        extract_astring_free(alloc, &styles_definitions);
        outf("e=%i errno=%i", e, errno);
        if (e) goto end;
    }
    else if (!strcmp(name, "META-INF/manifest.xml"))
    {
        /* Add images. */
        int e = 0;
        int i;
        for (i=0; i<images->images_num; ++i)
        {
            image_t* image = images->images[i];
            if (!e) e = extract_astring_catf(alloc, &temp, "<manifest:file-entry manifest:full-path=\"Pictures/%s\" manifest:media-type=\"image/%s\"/>\n",
                    image->name,
                    image->type
                    );
        }
        if (!e) e = extract_content_insert(
                alloc,
                text,
                NULL /*single*/,
                NULL /*mid_begin_name*/,
                "</manifest:manifest>" /*mid_end_name*/,
                &temp,
                1,
                text2
                );
        if (e) goto end;
    }
    else
    {
        *text2 = NULL;
    }
    e = 0;
    end:
    outf("e=%i errno=%i text2=%s", e, errno, text2 ? *text2 : "");
    if (e)
    {
        /* We might have set <text2> to new content. */
        extract_free(alloc, text2);
        /* We might have used <temp> as a temporary buffer. */
    }
    extract_astring_free(alloc, &temp);
    extract_astring_init(&temp);
    return e;
}



int
extract_odt_write_template(extract_alloc_t      *alloc,
                           extract_astring_t    *contentss,
                           int                   contentss_num,
                           extract_odt_styles_t *styles,
                           images_t             *images,
                           const char           *path_template,
                           const char           *path_out,
                           int                   preserve_dir)
{
    int     e = -1;
    int     i;
    char*   path_tempdir = NULL;
    char*   path = NULL;
    char*   text = NULL;
    char*   text2 = NULL;

    assert(path_out);
    assert(path_template);

    if (extract_check_path_shell_safe(path_out))
    {
        outf("path_out is unsafe: %s", path_out);
        goto end;
    }

    outf("images->images_num=%i", images->images_num);
    if (extract_asprintf(alloc, &path_tempdir, "%s.dir", path_out) < 0) goto end;
    if (extract_systemf(alloc, "rm -r '%s' 2>/dev/null", path_tempdir) < 0) goto end;

    if (extract_mkdir(path_tempdir, 0777))
    {
        outf("Failed to create directory: %s", path_tempdir);
        goto end;
    }

    outf("Unzipping template document '%s' to tempdir: %s",
            path_template, path_tempdir);
    if (extract_systemf(alloc, "unzip -q -d '%s' '%s'", path_tempdir, path_template))
    {
        outf("Failed to unzip %s into %s",
                path_template, path_tempdir);
        goto end;
    }

    /* Might be nice to iterate through all items in path_tempdir, but for now
    we look at just the items that we know extract_odt_content_item() will
    modify. */

    {
        const char *names[] =
        {
                "content.xml",
                "META-INF/manifest.xml",
        };
        int names_num = sizeof(names) / sizeof(names[0]);
        for (i=0; i<names_num; ++i)
        {
            const char* name = names[i];
            extract_free(alloc, &path);
            extract_free(alloc, &text);
            extract_free(alloc, &text2);
            if (extract_asprintf(alloc, &path, "%s/%s", path_tempdir, name) < 0) goto end;
            if (extract_read_all_path(alloc, path, &text)) goto end;

            outf("before extract_odt_content_item() styles->styles_num=%i", styles->styles_num);
            if (extract_odt_content_item(
                    alloc,
                    contentss,
                    contentss_num,
                    styles,
                    images,
                    name,
                    text,
                    &text2
                    ))
            {
                outf("extract_odt_content_item() failed");
                goto end;
            }

            outf("after extract_odt_content_item styles->styles_num=%i", styles->styles_num);

            {
                const char* text3 = (text2) ? text2 : text;
                if (extract_write_all(text3, strlen(text3), path)) goto end;
                outf("have written to path=%s", path);
            }
        }
    }

    /* Copy images into <path_tempdir>/Pictures/. */
    extract_free(alloc, &path);
    if (extract_asprintf(alloc, &path, "%s/Pictures", path_tempdir) < 0) goto end;
    if (extract_mkdir(path, 0777))
    {
        outf("Failed to mkdir %s", path);
        goto end;
    }
    for (i=0; i<images->images_num; ++i)
    {
        image_t* image = images->images[i];
        extract_free(alloc, &path);
        if (extract_asprintf(alloc, &path, "%s/Pictures/%s", path_tempdir, image->name) < 0) goto end;
        if (extract_write_all(image->data, image->data_size, path)) goto end;
    }

    outf("Zipping tempdir to create %s", path_out);
    {
        const char* path_out_leaf = strrchr(path_out, '/');
        if (!path_out_leaf) path_out_leaf = path_out;
        if (extract_systemf(alloc, "cd '%s' && zip -q -r -D '../%s' .", path_tempdir, path_out_leaf))
        {
            outf("Zip command failed to convert '%s' directory into output file: %s",
                    path_tempdir, path_out);
            goto end;
        }
    }

    if (!preserve_dir)
    {
        if (extract_remove_directory(alloc, path_tempdir)) goto end;
    }

    e = 0;

    end:
    outf("e=%i", e);
    extract_free(alloc, &path_tempdir);
    extract_free(alloc, &path);
    extract_free(alloc, &text);
    extract_free(alloc, &text2);

    if (e)
    {
        outf("Failed to create %s", path_out);
    }
    return e;
}
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#ifndef ARTIFEX_EXTRACT_ODT_H
#define ARTIFEX_EXTRACT_ODT_H

/* Only for internal use by extract code.  */

/* Things for creating odt files. */

typedef struct extract_odt_style_t extract_odt_style_t;

typedef struct
{
    extract_odt_style_t*    styles;
    int                     styles_num;
} extract_odt_styles_t;

void extract_odt_styles_free(extract_alloc_t* alloc, extract_odt_styles_t* styles);

int extract_document_to_odt_content(
        extract_alloc_t*    alloc,
        document_t*         document,
        int                 spacing,
        int                 rotation,
        int                 images,
        extract_astring_t*  o_content,
        extract_odt_styles_t* o_styles
        );
/* Makes *o_content point to a string containing all paragraphs in *document in
odt XML format.

Also writes style definitions to <o_styles>.

<o_content> and <o_styles> can be passed to extract_odt_content_item() or
extract_odt_write_template() to be inserted into an odt archive. */


int extract_odt_write_template(
        extract_alloc_t*    alloc,
        extract_astring_t*  contentss,
        int                 contentss_num,
        extract_odt_styles_t* styles,
        images_t*           images,
        const char*         path_template,
        const char*         path_out,
        int                 preserve_dir
        );
/* Creates a new odt file using a provided template document.

Uses the 'zip' and 'unzip' commands internally.

contents
contentss_num
    Content to be inserted into word/document.xml.
document
    .
images
    Information about images.
path_template
    Name of odt file to use as a template.
path_out
    Name of odt file to create. Must not contain single-quote, double quote,
    space or ".." sequence - these will force EINVAL error because they could
    make internal shell commands unsafe.
preserve_dir
    If true, we don't delete the temporary directory <path_out>.dir containing
    unzipped odt content.
*/


int extract_odt_content_item(
        extract_alloc_t*    alloc,
        extract_astring_t*  contentss,
        int                 contentss_num,
        extract_odt_styles_t* styles,
        images_t*           images,
        const char*         name,
        const char*         text,
        char**              text2
        );
/* Determines content of <name> in odt archive.

content
content_length
    Text to insert if <name> is word/document.xml.
styles
    Text containing style definitions.
images
    Information about images. If <name> is word/document.xml we insert
    relationship information mapping from image ids to image names;
    <text> should already contain reference ids for images. If <name> is
    [Content_Types].xml we insert information about image types.
name
    Path within the odt zip archive.
text
    Content of <name> in template odt file.
text2
    Out-param. Set to NULL if <text> should be used unchanged. Otherwise set to
    point to desired text, allocated with malloc() which caller should free.
*/

#endif
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/* THIS IS AUTO-GENERATED CODE, DO NOT EDIT. */

#include "odt_template.h"

const odt_template_item_t odt_template_items[] =
{
    {
        "content.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\"?>\n"
                ""
                "<office:document-content xmlns:css3t=\"http://www.w3.org/TR/css3-text/\" xmlns:grddl=\"http://www.w3.org/2003/g/data-view#\" xmlns:xhtml=\"http://www.w3.org/1999/xhtml\" xmlns:xsi=\"http://www.w3.org/2001/XMLSchema-instance\" xmlns:xsd=\"http://www.w3.org/2001/XMLSchema\" xmlns:xforms=\"http://www.w3.org/2002/xforms\" xmlns:dom=\"http://www.w3.org/2001/xml-events\" xmlns:script=\"urn:oasis:names:tc:opendocument:xmlns:script:1.0\" xmlns:form=\"urn:oasis:names:tc:opendocument:xmlns:form:1.0\" xmlns:math=\"http://www.w3.org/1998/Math/MathML\" xmlns:number=\"urn:oasis:names:tc:opendocument:xmlns:datastyle:1.0\" xmlns:field=\"urn:openoffice:names:experimental:ooo-ms-interop:xmlns:field:1.0\" xmlns:meta=\"urn:oasis:names:tc:opendocument:xmlns:meta:1.0\" xmlns:loext=\"urn:org:documentfoundation:names:experimental:office:xmlns:loext:1.0\" xmlns:officeooo=\"http://openoffice.org/2009/office\" xmlns:table=\"urn:oasis:names:tc:opendocument:xmlns:table:1.0\" xmlns:chart=\"urn:oasis:names:tc:opendocument:xmlns:chart:1.0\" xmlns:tableooo=\"http://openoffice.org/2009/table\" xmlns:draw=\"urn:oasis:names:tc:opendocument:xmlns:drawing:1.0\" xmlns:rpt=\"http://openoffice.org/2005/report\" xmlns:dr3d=\"urn:oasis:names:tc:opendocument:xmlns:dr3d:1.0\" xmlns:of=\"urn:oasis:names:tc:opendocument:xmlns:of:1.2\" xmlns:text=\"urn:oasis:names:tc:opendocument:xmlns:text:1.0\" xmlns:style=\"urn:oasis:names:tc:opendocument:xmlns:style:1.0\" xmlns:dc=\"http://purl.org/dc/elements/1.1/\" xmlns:calcext=\"urn:org:documentfoundation:names:experimental:calc:xmlns:calcext:1.0\" xmlns:oooc=\"http://openoffice.org/2004/calc\" xmlns:drawooo=\"http://openoffice.org/2010/draw\" xmlns:xlink=\"http://www.w3.org/1999/xlink\" xmlns:ooo=\"http://openoffice.org/2004/office\" xmlns:ooow=\"http://openoffice.org/2004/writer\" xmlns:fo=\"urn:oasis:names:tc:opendocument:xmlns:xsl-fo-compatible:1.0\" xmlns:formx=\"urn:openoffice:names:experimental:ooxml-odf-interop:xmlns:form:1.0\" xmlns:svg=\"urn:oasis:names:tc:opendocument:xmlns:svg-compatible:1.0\" xmlns:office=\"urn:oasis:names:tc:opendocument:xmlns:office:1.0\" office:version=\"1.3\">"
                "<office:scripts/>"
                "<office:font-face-decls>"
                "<style:font-face style:name=\"Liberation Serif\" svg:font-family=\"&apos;Liberation Serif&apos;\" style:font-family-generic=\"roman\" style:font-pitch=\"variable\"/>"
                "<style:font-face style:name=\"Liberation Sans\" svg:font-family=\"&apos;Liberation Sans&apos;\" style:font-family-generic=\"swiss\" style:font-pitch=\"variable\"/>"
                "<style:font-face style:name=\"Unifont\" svg:font-family=\"Unifont\" style:font-family-generic=\"system\" style:font-pitch=\"variable\"/></office:font-face-decls>"
                "<office:automatic-styles/>"
                "<office:body>"
                "<office:text>"
                "<text:sequence-decls>"
                "<text:sequence-decl text:display-outline-level=\"0\" text:name=\"Illustration\"/>"
                "<text:sequence-decl text:display-outline-level=\"0\" text:name=\"Table\"/>"
                "<text:sequence-decl text:display-outline-level=\"0\" text:name=\"Text\"/>"
                "<text:sequence-decl text:display-outline-level=\"0\" text:name=\"Drawing\"/>"
                "<text:sequence-decl text:display-outline-level=\"0\" text:name=\"Figure\"/></text:sequence-decls>"
                "<text:p text:style-name=\"Standard\"/></office:text></office:body></office:document-content>"
    },

    {
        "manifest.rdf",
        "\x3c\x3f\x78\x6d\x6c\x20\x76\x65\x72\x73\x69\x6f\x6e\x3d\x22"
        "\x31\x2e\x30\x22\x20\x65\x6e\x63\x6f\x64\x69\x6e\x67\x3d\x22\x75"
        "\x74\x66\x2d\x38\x22\x3f\x3e\x0a\x3c\x72\x64\x66\x3a\x52\x44\x46"
        "\x20\x78\x6d\x6c\x6e\x73\x3a\x72\x64\x66\x3d\x22\x68\x74\x74\x70"
        "\x3a\x2f\x2f\x77\x77\x77\x2e\x77\x33\x2e\x6f\x72\x67\x2f\x31\x39"
        "\x39\x39\x2f\x30\x32\x2f\x32\x32\x2d\x72\x64\x66\x2d\x73\x79\x6e"
        "\x74\x61\x78\x2d\x6e\x73\x23\x22\x3e\x0a\x20\x20\x3c\x72\x64\x66"
        "\x3a\x44\x65\x73\x63\x72\x69\x70\x74\x69\x6f\x6e\x20\x72\x64\x66"
        "\x3a\x61\x62\x6f\x75\x74\x3d\x22\x73\x74\x79\x6c\x65\x73\x2e\x78"
        "\x6d\x6c\x22\x3e\x0a\x20\x20\x20\x20\x3c\x72\x64\x66\x3a\x74\x79"
        "\x70\x65\x20\x72\x64\x66\x3a\x72\x65\x73\x6f\x75\x72\x63\x65\x3d"
        "\x22\x68\x74\x74\x70\x3a\x2f\x2f\x64\x6f\x63\x73\x2e\x6f\x61\x73"
        "\x69\x73\x2d\x6f\x70\x65\x6e\x2e\x6f\x72\x67\x2f\x6e\x73\x2f\x6f"
        "\x66\x66\x69\x63\x65\x2f\x31\x2e\x32\x2f\x6d\x65\x74\x61\x2f\x6f"
        "\x64\x66\x23\x53\x74\x79\x6c\x65\x73\x46\x69\x6c\x65\x22\x2f\x3e"
        "\x0a\x20\x20\x3c\x2f\x72\x64\x66\x3a\x44\x65\x73\x63\x72\x69\x70"
        "\x74\x69\x6f\x6e\x3e\x0a\x20\x20\x3c\x72\x64\x66\x3a\x44\x65\x73"
        "\x63\x72\x69\x70\x74\x69\x6f\x6e\x20\x72\x64\x66\x3a\x61\x62\x6f"
        "\x75\x74\x3d\x22\x22\x3e\x0a\x20\x20\x20\x20\x3c\x6e\x73\x30\x3a"
        "\x68\x61\x73\x50\x61\x72\x74\x20\x78\x6d\x6c\x6e\x73\x3a\x6e\x73"
        "\x30\x3d\x22\x68\x74\x74\x70\x3a\x2f\x2f\x64\x6f\x63\x73\x2e\x6f"
        "\x61\x73\x69\x73\x2d\x6f\x70\x65\x6e\x2e\x6f\x72\x67\x2f\x6e\x73"
        "\x2f\x6f\x66\x66\x69\x63\x65\x2f\x31\x2e\x32\x2f\x6d\x65\x74\x61"
        "\x2f\x70\x6b\x67\x23\x22\x20\x72\x64\x66\x3a\x72\x65\x73\x6f\x75"
        "\x72\x63\x65\x3d\x22\x73\x74\x79\x6c\x65\x73\x2e\x78\x6d\x6c\x22"
        "\x2f\x3e\x0a\x20\x20\x3c\x2f\x72\x64\x66\x3a\x44\x65\x73\x63\x72"
        "\x69\x70\x74\x69\x6f\x6e\x3e\x0a\x20\x20\x3c\x72\x64\x66\x3a\x44"
        "\x65\x73\x63\x72\x69\x70\x74\x69\x6f\x6e\x20\x72\x64\x66\x3a\x61"
        "\x62\x6f\x75\x74\x3d\x22\x63\x6f\x6e\x74\x65\x6e\x74\x2e\x78\x6d"
        "\x6c\x22\x3e\x0a\x20\x20\x20\x20\x3c\x72\x64\x66\x3a\x74\x79\x70"
        "\x65\x20\x72\x64\x66\x3a\x72\x65\x73\x6f\x75\x72\x63\x65\x3d\x22"
        "\x68\x74\x74\x70\x3a\x2f\x2f\x64\x6f\x63\x73\x2e\x6f\x61\x73\x69"
        "\x73\x2d\x6f\x70\x65\x6e\x2e\x6f\x72\x67\x2f\x6e\x73\x2f\x6f\x66"
        "\x66\x69\x63\x65\x2f\x31\x2e\x32\x2f\x6d\x65\x74\x61\x2f\x6f\x64"
        "\x66\x23\x43\x6f\x6e\x74\x65\x6e\x74\x46\x69\x6c\x65\x22\x2f\x3e"
        "\x0a\x20\x20\x3c\x2f\x72\x64\x66\x3a\x44\x65\x73\x63\x72\x69\x70"
        "\x74\x69\x6f\x6e\x3e\x0a\x20\x20\x3c\x72\x64\x66\x3a\x44\x65\x73"
        "\x63\x72\x69\x70\x74\x69\x6f\x6e\x20\x72\x64\x66\x3a\x61\x62\x6f"
        "\x75\x74\x3d\x22\x22\x3e\x0a\x20\x20\x20\x20\x3c\x6e\x73\x30\x3a"
        "\x68\x61\x73\x50\x61\x72\x74\x20\x78\x6d\x6c\x6e\x73\x3a\x6e\x73"
        "\x30\x3d\x22\x68\x74\x74\x70\x3a\x2f\x2f\x64\x6f\x63\x73\x2e\x6f"
        "\x61\x73\x69\x73\x2d\x6f\x70\x65\x6e\x2e\x6f\x72\x67\x2f\x6e\x73"
        "\x2f\x6f\x66\x66\x69\x63\x65\x2f\x31\x2e\x32\x2f\x6d\x65\x74\x61"
        "\x2f\x70\x6b\x67\x23\x22\x20\x72\x64\x66\x3a\x72\x65\x73\x6f\x75"
        "\x72\x63\x65\x3d\x22\x63\x6f\x6e\x74\x65\x6e\x74\x2e\x78\x6d\x6c"
        "\x22\x2f\x3e\x0a\x20\x20\x3c\x2f\x72\x64\x66\x3a\x44\x65\x73\x63"
        "\x72\x69\x70\x74\x69\x6f\x6e\x3e\x0a\x20\x20\x3c\x72\x64\x66\x3a"
        "\x44\x65\x73\x63\x72\x69\x70\x74\x69\x6f\x6e\x20\x72\x64\x66\x3a"
        "\x61\x62\x6f\x75\x74\x3d\x22\x22\x3e\x0a\x20\x20\x20\x20\x3c\x72"
        "\x64\x66\x3a\x74\x79\x70\x65\x20\x72\x64\x66\x3a\x72\x65\x73\x6f"
        "\x75\x72\x63\x65\x3d\x22\x68\x74\x74\x70\x3a\x2f\x2f\x64\x6f\x63"
        "\x73\x2e\x6f\x61\x73\x69\x73\x2d\x6f\x70\x65\x6e\x2e\x6f\x72\x67"
        "\x2f\x6e\x73\x2f\x6f\x66\x66\x69\x63\x65\x2f\x31\x2e\x32\x2f\x6d"
        "\x65\x74\x61\x2f\x70\x6b\x67\x23\x44\x6f\x63\x75\x6d\x65\x6e\x74"
        "\x22\x2f\x3e\x0a\x20\x20\x3c\x2f\x72\x64\x66\x3a\x44\x65\x73\x63"
        "\x72\x69\x70\x74\x69\x6f\x6e\x3e\x0a\x3c\x2f\x72\x64\x66\x3a\x52"
        "\x44\x46\x3e\x0a"
    },

    {
        "meta.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\"?>\n"
                ""
                "<office:document-meta xmlns:grddl=\"http://www.w3.org/2003/g/data-view#\" xmlns:meta=\"urn:oasis:names:tc:opendocument:xmlns:meta:1.0\" xmlns:ooo=\"http://openoffice.org/2004/office\" xmlns:dc=\"http://purl.org/dc/elements/1.1/\" xmlns:xlink=\"http://www.w3.org/1999/xlink\" xmlns:office=\"urn:oasis:names:tc:opendocument:xmlns:office:1.0\" office:version=\"1.3\">"
                "<office:meta>"
                "<meta:creation-date>2021-04-05T17:06:57.937137058</meta:creation-date>"
                "<meta:generator>LibreOffice/7.0.1.2$OpenBSD_X86_64 LibreOffice_project/00$Build-2</meta:generator>"
                "<dc:date>2021-04-06T17:14:51.409959656</dc:date>"
                "<meta:editing-duration>PT20S</meta:editing-duration>"
                "<meta:editing-cycles>1</meta:editing-cycles>"
                "<meta:document-statistic meta:table-count=\"0\" meta:image-count=\"0\" meta:object-count=\"0\" meta:page-count=\"1\" meta:paragraph-count=\"0\" meta:word-count=\"0\" meta:character-count=\"0\" meta:non-whitespace-character-count=\"0\"/></office:meta></office:document-meta>"
    },

    {
        "mimetype",
        "\x61\x70\x70\x6c\x69\x63\x61\x74\x69\x6f\x6e\x2f\x76\x6e\x64"
        "\x2e\x6f\x61\x73\x69\x73\x2e\x6f\x70\x65\x6e\x64\x6f\x63\x75\x6d"
        "\x65\x6e\x74\x2e\x74\x65\x78\x74"
    },

    {
        "settings.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\"?>\n"
                ""
                "<office:document-settings xmlns:config=\"urn:oasis:names:tc:opendocument:xmlns:config:1.0\" xmlns:xlink=\"http://www.w3.org/1999/xlink\" xmlns:ooo=\"http://openoffice.org/2004/office\" xmlns:office=\"urn:oasis:names:tc:opendocument:xmlns:office:1.0\" office:version=\"1.3\">"
                "<office:settings>"
                "<config:config-item-set config:name=\"ooo:view-settings\">"
                "<config:config-item config:name=\"ViewAreaTop\" config:type=\"long\">0</config:config-item>"
                "<config:config-item config:name=\"ViewAreaLeft\" config:type=\"long\">0</config:config-item>"
                "<config:config-item config:name=\"ViewAreaWidth\" config:type=\"long\">26275</config:config-item>"
                "<config:config-item config:name=\"ViewAreaHeight\" config:type=\"long\">19502</config:config-item>"
                "<config:config-item config:name=\"ShowRedlineChanges\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"InBrowseMode\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item-map-indexed config:name=\"Views\">"
                "<config:config-item-map-entry>"
                "<config:config-item config:name=\"ViewId\" config:type=\"string\">view2</config:config-item>"
                "<config:config-item config:name=\"ViewLeft\" config:type=\"long\">4343</config:config-item>"
                "<config:config-item config:name=\"ViewTop\" config:type=\"long\">2501</config:config-item>"
                "<config:config-item config:name=\"VisibleLeft\" config:type=\"long\">0</config:config-item>"
                "<config:config-item config:name=\"VisibleTop\" config:type=\"long\">0</config:config-item>"
                "<config:config-item config:name=\"VisibleRight\" config:type=\"long\">26273</config:config-item>"
                "<config:config-item config:name=\"VisibleBottom\" config:type=\"long\">19500</config:config-item>"
                "<config:config-item config:name=\"ZoomType\" config:type=\"short\">0</config:config-item>"
                "<config:config-item config:name=\"ViewLayoutColumns\" config:type=\"short\">1</config:config-item>"
                "<config:config-item config:name=\"ViewLayoutBookMode\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"ZoomFactor\" config:type=\"short\">100</config:config-item>"
                "<config:config-item config:name=\"IsSelectedFrame\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"AnchoredTextOverflowLegacy\" config:type=\"boolean\">false</config:config-item></config:config-item-map-entry></config:config-item-map-indexed></config:config-item-set>"
                "<config:config-item-set config:name=\"ooo:configuration-settings\">"
                "<config:config-item config:name=\"PrintBlackFonts\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrintReversed\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"SaveThumbnail\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"EmbedFonts\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrintControls\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"OutlineLevelYieldsNumbering\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrintPageBackground\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"PrintAnnotationMode\" config:type=\"short\">0</config:config-item>"
                "<config:config-item config:name=\"PrintGraphics\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"EmbeddedDatabaseName\" config:type=\"string\"/>"
                "<config:config-item config:name=\"ProtectForm\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrintLeftPages\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"PrintProspect\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrintHiddenText\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrintRightPages\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"PrintFaxName\" config:type=\"string\"/>"
                "<config:config-item config:name=\"PrintPaperFromSetup\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"TabsRelativeToIndent\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"RedlineProtectionKey\" config:type=\"base64Binary\"/>"
                "<config:config-item config:name=\"PrintTextPlaceholder\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"MathBaselineAlignment\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"ProtectBookmarks\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"IgnoreTabsAndBlanksForLineCalculation\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"ContinuousEndnotes\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"FieldAutoUpdate\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"EmptyDbFieldHidesPara\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"ApplyParagraphMarkFormatToNumbering\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrintEmptyPages\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"TabOverMargin\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"EmbedAsianScriptFonts\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"EmbedLatinScriptFonts\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"DisableOffPagePositioning\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"EmbedOnlyUsedFonts\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"MsWordCompMinLineHeightByFly\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"SurroundTextWrapSmall\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"BackgroundParaOverDrawings\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"ClippedPictures\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"FloattableNomargins\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"UnbreakableNumberings\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"EmbedSystemFonts\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"TabOverflow\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"PrintTables\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"PrintDrawings\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"ConsiderTextWrapOnObjPos\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrintSingleJobs\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"SmallCapsPercentage66\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"CollapseEmptyCellPara\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"HeaderSpacingBelowLastPara\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"RsidRoot\" config:type=\"int\">2052946</config:config-item>"
                "<config:config-item config:name=\"PrinterSetup\" config:type=\"base64Binary\"/>"
                "<config:config-item config:name=\"CurrentDatabaseCommand\" config:type=\"string\"/>"
                "<config:config-item config:name=\"AlignTabStopPosition\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"ClipAsCharacterAnchoredWriterFlyFrames\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"DoNotCaptureDrawObjsOnPage\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"SaveGlobalDocumentLinks\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"CurrentDatabaseCommandType\" config:type=\"int\">0</config:config-item>"
                "<config:config-item config:name=\"LoadReadonly\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"DoNotResetParaAttrsForNumFont\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"StylesNoDefault\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"LinkUpdateMode\" config:type=\"short\">1</config:config-item>"
                "<config:config-item config:name=\"DoNotJustifyLinesWithManualBreak\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PropLineSpacingShrinksFirstLine\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"TabAtLeftIndentForParagraphsInList\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"ProtectFields\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"UnxForceZeroExtLeading\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"CurrentDatabaseDataSource\" config:type=\"string\"/>"
                "<config:config-item config:name=\"UseFormerTextWrapping\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"UseFormerLineSpacing\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"AllowPrintJobCancel\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"SubtractFlysAnchoredAtFlys\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"AddParaSpacingToTableCells\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"AddExternalLeading\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"Rsid\" config:type=\"int\">2178852</config:config-item>"
                "<config:config-item config:name=\"AddVerticalFrameOffsets\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"TreatSingleColumnBreakAsPageBreak\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"AddFrameOffsets\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"IsLabelDocument\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"MsWordCompTrailingBlanks\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrinterPaperFromSetup\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"IgnoreFirstLineIndentInNumbering\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrinterName\" config:type=\"string\"/>"
                "<config:config-item config:name=\"IsKernAsianPunctuation\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrinterIndependentLayout\" config:type=\"string\">high-resolution</config:config-item>"
                "<config:config-item config:name=\"TableRowKeep\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"UpdateFromTemplate\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"EmbedComplexScriptFonts\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"UseOldPrinterMetrics\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"InvertBorderSpacing\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"PrintProspectRTL\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"ApplyUserData\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"AddParaTableSpacingAtStart\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"SaveVersionOnClose\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"CharacterCompressionType\" config:type=\"short\">0</config:config-item>"
                "<config:config-item config:name=\"UseOldNumbering\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"UseFormerObjectPositioning\" config:type=\"boolean\">false</config:config-item>"
                "<config:config-item config:name=\"ChartAutoUpdate\" config:type=\"boolean\">true</config:config-item>"
                "<config:config-item config:name=\"AddParaTableSpacing\" config:type=\"boolean\">true</config:config-item></config:config-item-set></office:settings></office:document-settings>"
    },

    {
        "styles.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\"?>\n"
                ""
                "<office:document-styles xmlns:css3t=\"http://www.w3.org/TR/css3-text/\" xmlns:grddl=\"http://www.w3.org/2003/g/data-view#\" xmlns:xhtml=\"http://www.w3.org/1999/xhtml\" xmlns:dom=\"http://www.w3.org/2001/xml-events\" xmlns:script=\"urn:oasis:names:tc:opendocument:xmlns:script:1.0\" xmlns:form=\"urn:oasis:names:tc:opendocument:xmlns:form:1.0\" xmlns:math=\"http://www.w3.org/1998/Math/MathML\" xmlns:number=\"urn:oasis:names:tc:opendocument:xmlns:datastyle:1.0\" xmlns:field=\"urn:openoffice:names:experimental:ooo-ms-interop:xmlns:field:1.0\" xmlns:meta=\"urn:oasis:names:tc:opendocument:xmlns:meta:1.0\" xmlns:loext=\"urn:org:documentfoundation:names:experimental:office:xmlns:loext:1.0\" xmlns:officeooo=\"http://openoffice.org/2009/office\" xmlns:table=\"urn:oasis:names:tc:opendocument:xmlns:table:1.0\" xmlns:chart=\"urn:oasis:names:tc:opendocument:xmlns:chart:1.0\" xmlns:tableooo=\"http://openoffice.org/2009/table\" xmlns:draw=\"urn:oasis:names:tc:opendocument:xmlns:drawing:1.0\" xmlns:rpt=\"http://openoffice.org/2005/report\" xmlns:dr3d=\"urn:oasis:names:tc:opendocument:xmlns:dr3d:1.0\" xmlns:of=\"urn:oasis:names:tc:opendocument:xmlns:of:1.2\" xmlns:text=\"urn:oasis:names:tc:opendocument:xmlns:text:1.0\" xmlns:style=\"urn:oasis:names:tc:opendocument:xmlns:style:1.0\" xmlns:dc=\"http://purl.org/dc/elements/1.1/\" xmlns:calcext=\"urn:org:documentfoundation:names:experimental:calc:xmlns:calcext:1.0\" xmlns:oooc=\"http://openoffice.org/2004/calc\" xmlns:drawooo=\"http://openoffice.org/2010/draw\" xmlns:xlink=\"http://www.w3.org/1999/xlink\" xmlns:ooo=\"http://openoffice.org/2004/office\" xmlns:ooow=\"http://openoffice.org/2004/writer\" xmlns:fo=\"urn:oasis:names:tc:opendocument:xmlns:xsl-fo-compatible:1.0\" xmlns:svg=\"urn:oasis:names:tc:opendocument:xmlns:svg-compatible:1.0\" xmlns:office=\"urn:oasis:names:tc:opendocument:xmlns:office:1.0\" office:version=\"1.3\">"
                "<office:font-face-decls>"
                "<style:font-face style:name=\"Liberation Serif\" svg:font-family=\"&apos;Liberation Serif&apos;\" style:font-family-generic=\"roman\" style:font-pitch=\"variable\"/>"
                "<style:font-face style:name=\"Liberation Sans\" svg:font-family=\"&apos;Liberation Sans&apos;\" style:font-family-generic=\"swiss\" style:font-pitch=\"variable\"/>"
                "<style:font-face style:name=\"Unifont\" svg:font-family=\"Unifont\" style:font-family-generic=\"system\" style:font-pitch=\"variable\"/></office:font-face-decls>"
                "<office:styles>"
                "<style:default-style style:family=\"graphic\">"
                "<style:graphic-properties svg:stroke-color=\"#3465a4\" draw:fill-color=\"#729fcf\" fo:wrap-option=\"no-wrap\" draw:shadow-offset-x=\"0.1181in\" draw:shadow-offset-y=\"0.1181in\" draw:start-line-spacing-horizontal=\"0.1114in\" draw:start-line-spacing-vertical=\"0.1114in\" draw:end-line-spacing-horizontal=\"0.1114in\" draw:end-line-spacing-vertical=\"0.1114in\" style:flow-with-text=\"false\"/>"
                "<style:paragraph-properties style:text-autospace=\"ideograph-alpha\" style:line-break=\"strict\" style:font-independent-line-spacing=\"false\">"
                "<style:tab-stops/></style:paragraph-properties>"
                "<style:text-properties style:use-window-font-color=\"true\" loext:opacity=\"0%\" style:font-name=\"Liberation Serif\" fo:font-size=\"12pt\" fo:language=\"en\" fo:country=\"US\" style:letter-kerning=\"true\" style:font-name-asian=\"Unifont\" style:font-size-asian=\"10.5pt\" style:language-asian=\"zh\" style:country-asian=\"CN\" style:font-name-complex=\"Unifont\" style:font-size-complex=\"12pt\" style:language-complex=\"hi\" style:country-complex=\"IN\"/></style:default-style>"
                "<style:default-style style:family=\"paragraph\">"
                "<style:paragraph-properties fo:orphans=\"2\" fo:widows=\"2\" fo:hyphenation-ladder-count=\"no-limit\" style:text-autospace=\"ideograph-alpha\" style:punctuation-wrap=\"hanging\" style:line-break=\"strict\" style:tab-stop-distance=\"0.4925in\" style:writing-mode=\"page\"/>"
                "<style:text-properties style:use-window-font-color=\"true\" loext:opacity=\"0%\" style:font-name=\"Liberation Serif\" fo:font-size=\"12pt\" fo:language=\"en\" fo:country=\"US\" style:letter-kerning=\"true\" style:font-name-asian=\"Unifont\" style:font-size-asian=\"10.5pt\" style:language-asian=\"zh\" style:country-asian=\"CN\" style:font-name-complex=\"Unifont\" style:font-size-complex=\"12pt\" style:language-complex=\"hi\" style:country-complex=\"IN\" fo:hyphenate=\"false\" fo:hyphenation-remain-char-count=\"2\" fo:hyphenation-push-char-count=\"2\" loext:hyphenation-no-caps=\"false\"/></style:default-style>"
                "<style:default-style style:family=\"table\">"
                "<style:table-properties table:border-model=\"collapsing\"/></style:default-style>"
                "<style:default-style style:family=\"table-row\">"
                "<style:table-row-properties fo:keep-together=\"auto\"/></style:default-style>"
                "<style:style style:name=\"Standard\" style:family=\"paragraph\" style:class=\"text\">"
                "<style:paragraph-properties fo:margin-top=\"0in\" fo:margin-bottom=\"0.0799in\" style:contextual-spacing=\"false\"/></style:style>"
                "<style:style style:name=\"Heading\" style:family=\"paragraph\" style:parent-style-name=\"Standard\" style:next-style-name=\"Text_20_body\" style:class=\"text\">"
                "<style:paragraph-properties fo:margin-top=\"0.1665in\" fo:margin-bottom=\"0.0835in\" style:contextual-spacing=\"false\" fo:keep-with-next=\"always\"/>"
                "<style:text-properties style:font-name=\"Liberation Sans\" fo:font-family=\"&apos;Liberation Sans&apos;\" style:font-family-generic=\"swiss\" style:font-pitch=\"variable\" fo:font-size=\"14pt\" style:font-name-asian=\"Unifont\" style:font-family-asian=\"Unifont\" style:font-family-generic-asian=\"system\" style:font-pitch-asian=\"variable\" style:font-size-asian=\"14pt\" style:font-name-complex=\"Unifont\" style:font-family-complex=\"Unifont\" style:font-family-generic-complex=\"system\" style:font-pitch-complex=\"variable\" style:font-size-complex=\"14pt\"/></style:style>"
                "<style:style style:name=\"Text_20_body\" style:display-name=\"Text body\" style:family=\"paragraph\" style:parent-style-name=\"Standard\" style:class=\"text\">"
                "<style:paragraph-properties fo:margin-top=\"0in\" fo:margin-bottom=\"0.0972in\" style:contextual-spacing=\"false\" fo:line-height=\"115%\"/></style:style>"
                "<style:style style:name=\"List\" style:family=\"paragraph\" style:parent-style-name=\"Text_20_body\" style:class=\"list\">"
                "<style:text-properties style:font-size-asian=\"12pt\"/></style:style>"
                "<style:style style:name=\"Caption\" style:family=\"paragraph\" style:parent-style-name=\"Standard\" style:class=\"extra\">"
                "<style:paragraph-properties fo:margin-top=\"0.0835in\" fo:margin-bottom=\"0.0835in\" style:contextual-spacing=\"false\" text:number-lines=\"false\" text:line-number=\"0\"/>"
                "<style:text-properties fo:font-size=\"12pt\" fo:font-style=\"italic\" style:font-size-asian=\"12pt\" style:font-style-asian=\"italic\" style:font-size-complex=\"12pt\" style:font-style-complex=\"italic\"/></style:style>"
                "<style:style style:name=\"Index\" style:family=\"paragraph\" style:parent-style-name=\"Standard\" style:class=\"index\">"
                "<style:paragraph-properties text:number-lines=\"false\" text:line-number=\"0\"/>"
                "<style:text-properties style:font-size-asian=\"12pt\"/></style:style>"
                "<text:outline-style style:name=\"Outline\">"
                "<text:outline-level-style text:level=\"1\" style:num-format=\"\">"
                "<style:list-level-properties text:list-level-position-and-space-mode=\"label-alignment\">"
                "<style:list-level-label-alignment text:label-followed-by=\"listtab\"/></style:list-level-properties></text:outline-level-style>"
                "<text:outline-level-style text:level=\"2\" style:num-format=\"\">"
                "<style:list-level-properties text:list-level-position-and-space-mode=\"label-alignment\">"
                "<style:list-level-label-alignment text:label-followed-by=\"listtab\"/></style:list-level-properties></text:outline-level-style>"
                "<text:outline-level-style text:level=\"3\" style:num-format=\"\">"
                "<style:list-level-properties text:list-level-position-and-space-mode=\"label-alignment\">"
                "<style:list-level-label-alignment text:label-followed-by=\"listtab\"/></style:list-level-properties></text:outline-level-style>"
                "<text:outline-level-style text:level=\"4\" style:num-format=\"\">"
                "<style:list-level-properties text:list-level-position-and-space-mode=\"label-alignment\">"
                "<style:list-level-label-alignment text:label-followed-by=\"listtab\"/></style:list-level-properties></text:outline-level-style>"
                "<text:outline-level-style text:level=\"5\" style:num-format=\"\">"
                "<style:list-level-properties text:list-level-position-and-space-mode=\"label-alignment\">"
                "<style:list-level-label-alignment text:label-followed-by=\"listtab\"/></style:list-level-properties></text:outline-level-style>"
                "<text:outline-level-style text:level=\"6\" style:num-format=\"\">"
                "<style:list-level-properties text:list-level-position-and-space-mode=\"label-alignment\">"
                "<style:list-level-label-alignment text:label-followed-by=\"listtab\"/></style:list-level-properties></text:outline-level-style>"
                "<text:outline-level-style text:level=\"7\" style:num-format=\"\">"
                "<style:list-level-properties text:list-level-position-and-space-mode=\"label-alignment\">"
                "<style:list-level-label-alignment text:label-followed-by=\"listtab\"/></style:list-level-properties></text:outline-level-style>"
                "<text:outline-level-style text:level=\"8\" style:num-format=\"\">"
                "<style:list-level-properties text:list-level-position-and-space-mode=\"label-alignment\">"
                "<style:list-level-label-alignment text:label-followed-by=\"listtab\"/></style:list-level-properties></text:outline-level-style>"
                "<text:outline-level-style text:level=\"9\" style:num-format=\"\">"
                "<style:list-level-properties text:list-level-position-and-space-mode=\"label-alignment\">"
                "<style:list-level-label-alignment text:label-followed-by=\"listtab\"/></style:list-level-properties></text:outline-level-style>"
                "<text:outline-level-style text:level=\"10\" style:num-format=\"\">"
                "<style:list-level-properties text:list-level-position-and-space-mode=\"label-alignment\">"
                "<style:list-level-label-alignment text:label-followed-by=\"listtab\"/></style:list-level-properties></text:outline-level-style></text:outline-style>"
                "<text:notes-configuration text:note-class=\"footnote\" style:num-format=\"1\" text:start-value=\"0\" text:footnotes-position=\"page\" text:start-numbering-at=\"document\"/>"
                "<text:notes-configuration text:note-class=\"endnote\" style:num-format=\"i\" text:start-value=\"0\"/>"
                "<text:linenumbering-configuration text:number-lines=\"false\" text:offset=\"0.1965in\" style:num-format=\"1\" text:number-position=\"left\" text:increment=\"5\"/></office:styles>"
                "<office:automatic-styles>"
                "<style:page-layout style:name=\"Mpm1\">"
                "<style:page-layout-properties fo:page-width=\"8.5in\" fo:page-height=\"11in\" style:num-format=\"1\" style:print-orientation=\"portrait\" fo:margin-top=\"0.7874in\" fo:margin-bottom=\"0.7874in\" fo:margin-left=\"0.7874in\" fo:margin-right=\"0.7874in\" style:writing-mode=\"lr-tb\" style:layout-grid-color=\"#c0c0c0\" style:layout-grid-lines=\"20\" style:layout-grid-base-height=\"0.278in\" style:layout-grid-ruby-height=\"0.139in\" style:layout-grid-mode=\"none\" style:layout-grid-ruby-below=\"false\" style:layout-grid-print=\"false\" style:layout-grid-display=\"false\" style:footnote-max-height=\"0in\">"
                "<style:footnote-sep style:width=\"0.0071in\" style:distance-before-sep=\"0.0398in\" style:distance-after-sep=\"0.0398in\" style:line-style=\"solid\" style:adjustment=\"left\" style:rel-width=\"25%\" style:color=\"#000000\"/></style:page-layout-properties>"
                "<style:header-style/>"
                "<style:footer-style/></style:page-layout></office:automatic-styles>"
                "<office:master-styles>"
                "<style:master-page style:name=\"Standard\" style:page-layout-name=\"Mpm1\"/></office:master-styles></office:document-styles>"
    },

    {
        "META-INF/manifest.xml",
        ""
                "<?xml version=\"1.0\" encoding=\"UTF-8\"?>\n"
                ""
                "<manifest:manifest xmlns:manifest=\"urn:oasis:names:tc:opendocument:xmlns:manifest:1.0\" manifest:version=\"1.3\" xmlns:loext=\"urn:org:documentfoundation:names:experimental:office:xmlns:loext:1.0\">\n"
                " "
                "<manifest:file-entry manifest:full-path=\"/\" manifest:version=\"1.3\" manifest:media-type=\"application/vnd.oasis.opendocument.text\"/>\n"
                " "
                "<manifest:file-entry manifest:full-path=\"meta.xml\" manifest:media-type=\"text/xml\"/>\n"
                " "
                "<manifest:file-entry manifest:full-path=\"settings.xml\" manifest:media-type=\"text/xml\"/>\n"
                " "
                "<manifest:file-entry manifest:full-path=\"Configurations2/\" manifest:media-type=\"application/vnd.sun.xml.ui.configuration\"/>\n"
                " "
                "<manifest:file-entry manifest:full-path=\"manifest.rdf\" manifest:media-type=\"application/rdf+xml\"/>\n"
                " "
                "<manifest:file-entry manifest:full-path=\"styles.xml\" manifest:media-type=\"text/xml\"/>\n"
                " "
                "<manifest:file-entry manifest:full-path=\"content.xml\" manifest:media-type=\"text/xml\"/>\n"
                " "
                "<manifest:file-entry manifest:full-path=\"Thumbnails/thumbnail.png\" manifest:media-type=\"image/png\"/>\n"
                "</manifest:manifest>"
    },

    {
        "Thumbnails/thumbnail.png",
        "\x89\x50\x4e\x47\x0d\x0a\x1a\x0a\x00\x00\x00\x0d\x49\x48\x44"
        "\x52\x00\x00\x00\xc6\x00\x00\x01\x00\x08\x03\x00\x00\x00\xdf\x83"
        "\xf9\x72\x00\x00\x00\x09\x50\x4c\x54\x45\xff\xff\xff\x00\x00\x00"
        "\xff\xff\xff\x7e\xef\x8f\x4f\x00\x00\x00\x48\x49\x44\x41\x54\x78"
        "\xda\xed\xc1\x31\x01\x00\x00\x00\xc2\xa0\xf5\x4f\x6d\x0c\x1f\xa0"
        "\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
        "\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
        "\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
        "\x00\x78\x18\xc7\x00\x00\x01\xf9\xd2\xb5\x9a\x00\x00\x00\x00\x49"
        "\x45\x4e\x44\xae\x42\x60\x82"
    },

};

int odt_template_items_num = 8;
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#ifndef EXTRACT_ODT_TEMPLATE_H
#define EXTRACT_ODT_TEMPLATE_H

/* THIS IS AUTO-GENERATED CODE, DO NOT EDIT. */


typedef struct
{
    const char* name; /* Name of item in odt archive. */
    const char* text; /* Contents of item in odt archive. */
} odt_template_item_t;

extern const odt_template_item_t odt_template_items[];
extern int odt_template_items_num;


#endif
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#include "memento.h"
#include "outf.h"

#include <stdarg.h>
#include <stdio.h>
#include <string.h>

int extract_outf_verbose = 0;

void extract_outf_verbose_set(int verbose)
{
    extract_outf_verbose = verbose;
}

void (extract_outf)(
        int         level,
        const char* file,
        int         line,
        const char* fn,
        int         ln,
        const char* format,
        ...
        )
{
    va_list va;
    if (level > extract_outf_verbose) {
        return;
    }

    if (ln) {
        fprintf(stderr, "%s:%i:%s: ", file, line, fn);
    }
    va_start(va, format);
    vfprintf(stderr, format, va);
    va_end(va);
    if (ln) {
        size_t len = strlen(format);
        if (len == 0 || format[len-1] != '\n') {
            fprintf(stderr, "\n");
        }
    }
}
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#ifndef ARTIFEX_EXTRACT_OUTF_H
#define ARTIFEX_EXTRACT_OUTF_H

/* Simple printf-style debug output. */

#if defined(__GNUC__) || defined(__clang__) || defined(_WIN32)
    #define extract_FUNCTION __FUNCTION__
#else
    #define extract_FUNCTION ""
#endif

#define outf(format, ...) \
        (1 > extract_outf_verbose) ? (void) 0 : (extract_outf)(1, __FILE__, __LINE__, extract_FUNCTION, 1 /*ln*/, format, ##__VA_ARGS__)

#define outf0(format, ...) \
        (0 > extract_outf_verbose) ? (void) 0 : (extract_outf)(0, __FILE__, __LINE__, extract_FUNCTION, 1 /*ln*/, format, ##__VA_ARGS__)

#define outfx(format, ...)

/* Only for internal use by extract code.  */

extern int extract_outf_verbose;

void (extract_outf)(
        int level,
        const char* file, int line,
        const char* fn,
        int ln,
        const char* format,
        ...
        )
        #ifdef __GNUC__
        __attribute__ ((format (printf, 6, 7)))
        #endif
        ;
/* Outputs text if <level> is less than or equal to verbose value set by
outf_level_set(). */

void extract_outf_verbose_set(int verbose);
/* Set verbose value. Higher values are more verbose. Initial value is 0. */

#endif
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#include "../include/extract.h"
#include "document.h"

static inline double
mind(double a, double b)
{
    return (a < b) ? a : b;
}

static inline double
maxd(double a, double b)
{
    return (a > b) ? a : b;
}

rect_t extract_rect_intersect(rect_t a, rect_t b)
{
    rect_t r;

    r.min.x = maxd(a.min.x, b.min.x);
    r.min.y = maxd(a.min.y, b.min.y);
    r.max.x = mind(a.max.x, b.max.x);
    r.max.y = mind(a.max.y, b.max.y);

    return r;
}

rect_t extract_rect_union(rect_t a, rect_t b)
{
    rect_t r;

    r.min.x = mind(a.min.x, b.min.x);
    r.min.y = mind(a.min.y, b.min.y);
    r.max.x = maxd(a.max.x, b.max.x);
    r.max.y = maxd(a.max.y, b.max.y);

    return r;
}

rect_t extract_rect_union_point(rect_t a, point_t b)
{
    rect_t r;

    r.min.x = mind(a.min.x, b.x);
    r.min.y = mind(a.min.y, b.y);
    r.max.x = maxd(a.max.x, b.x);
    r.max.y = maxd(a.max.y, b.y);

    return r;
}

int extract_rect_contains_rect(rect_t a, rect_t b)
{
    if (a.min.x > b.min.x)
        return 0;
    if (a.min.y > b.min.y)
        return 0;
    if (a.max.x < b.max.x)
        return 0;
    if (a.max.y < b.max.y)
        return 0;

    return 1;
}

int extract_rect_valid(rect_t a)
{
	return (a.min.x <= a.max.x && a.min.y <= a.max.y);
}
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#include "mem.h"
#include "outf.h"
#include "sys.h"

#include <errno.h>
#include <stdarg.h>

#include <sys/stat.h>


/* Define extract_APPLE_IOS if we are on iOS. */
#undef extract_APPLE_IOS
#ifdef __APPLE__
    #include "TargetConditionals.h"
    #ifdef TARGET_OS_IPHONE
        #define extract_APPLE_IOS
    #elif TARGET_IPHONE_SIMULATOR
        #define extract_APPLE_IOS
    #endif
#endif

int extract_systemf(extract_alloc_t *alloc, const char *format, ...)
{
#ifdef extract_APPLE_IOS
    /* system() not available on iOS. */
    (void) alloc;
    (void) format;
    errno = ENOTSUP;
    return -1;
#else

    int      e;
    char    *command;
    va_list  va;

    va_start(va, format);
    e = extract_vasprintf(alloc, &command, format, va);
    va_end(va);
    if (e < 0) return e;
    outf("running: %s", command);
    e = system(command);
    extract_free(alloc, &command);
    if (e > 0) {
        errno = EIO;
    }
    return e;

#endif
}

int  extract_read_all(extract_alloc_t* alloc, FILE* in, char** o_out)
{
    size_t  len = 0;
    size_t  delta = 128;
    for(;;) {
        size_t n;
        if (extract_realloc2(alloc, o_out, len, len + delta + 1)) {
            extract_free(alloc, o_out);
            return -1;
        }
        n = fread(*o_out + len, 1 /*size*/, delta /*nmemb*/, in);
        len += n;
        if (feof(in)) {
            (*o_out)[len] = 0;
            return 0;
        }
        if (ferror(in)) {
            /* It's weird that fread() and ferror() don't set errno. */
            errno = EIO;
            extract_free(alloc, o_out);
            return -1;
        }
    }
}

int  extract_read_all_path(extract_alloc_t* alloc, const char* path, char** o_text)
{
    int e = -1;
    FILE* f = NULL;
    f = fopen(path, "rb");
    if (!f) goto end;
    if (extract_read_all(alloc, f, o_text)) goto end;
    e = 0;
    end:
    if (f) fclose(f);
    if (e) extract_free(alloc, o_text);
    return e;
}

int  extract_write_all(const void* data, size_t data_size, const char* path)
{
    int e = -1;
    FILE* f = fopen(path, "w");
    if (!f) goto end;
    if (fwrite(data, data_size, 1 /*nmemb*/, f) != 1) goto end;
    e = 0;
    end:
    if (f) fclose(f);
    return e;
}

int extract_check_path_shell_safe(const char* path)
/* Returns -1 with errno=EINVAL if <path> contains sequences that could make it
unsafe in shell commands. */
{
    if (0
            || strstr(path, "..")
            || strchr(path, '\'')
            || strchr(path, '"')
            || strchr(path, ' ')
            ) {
        errno = EINVAL;
        return -1;
    }
    return 0;
}
int extract_remove_directory(extract_alloc_t* alloc, const char* path)
{
    if (extract_check_path_shell_safe(path)) {
        outf("path_out is unsafe: %s", path);
        return -1;
    }
    return extract_systemf(alloc, "rm -r '%s'", path);
}

#ifdef _WIN32
#include <direct.h>
int extract_mkdir(const char* path, int mode)
{
    (void) mode;
    return _mkdir(path);
}
#else
int extract_mkdir(const char* path, int mode)
{
    return mkdir(path, mode);
}
#endif
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#ifndef EXTRACT_SYS_H
#define EXTRACT_SYS_H

#include "../include/extract_alloc.h"

#include <stdio.h>


int extract_systemf(extract_alloc_t* alloc, const char* format, ...);
/* Like system() but takes printf-style format and args. Also, if we return +ve
we set errno to EIO.

On iOS we always -1:ENOTSUP because the system() function is not available. */

int  extract_read_all(extract_alloc_t* alloc, FILE* in, char** o_out);
/* Reads until eof into zero-terminated malloc'd buffer. */

int  extract_read_all_path(extract_alloc_t* alloc, const char* path, char** o_text);
/* Reads entire file into zero-terminated malloc'd buffer. */

int  extract_write_all(const void* data, size_t data_size, const char* path);

int extract_check_path_shell_safe(const char* path);
/* Returns -1 with errno=EINVAL if <path> contains sequences that could make it
unsafe in shell commands. */

int extract_remove_directory(extract_alloc_t* alloc, const char* path);
/* Internally calls extract_systemf(); returns error if
extract_check_path_shell_safe(path) returns an error, but this is probably not
to be relied on. */

int extract_mkdir(const char* path, int mode);
/* Compatibility wrapper to cope on Windows. */

#endif
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Hello world


qwertyHello. Qwerty. World


mupdf
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#include "text.h"

#include "astring.h"
#include "outf.h"

#include <assert.h>
#include <errno.h>
#include <string.h>


int
extract_content_insert(extract_alloc_t    *alloc,
                       const char         *original,
                       const char         *single_name,
                       const char         *mid_begin_name,
                       const char         *mid_end_name,
                       extract_astring_t  *contentss,
                       int                 contentss_num,
                       char              **o_out)
{
    int                e         = -1;
    const char        *mid_begin = NULL;
    const char        *mid_end   = NULL;
    const char        *single    = NULL;
    extract_astring_t  out;
    extract_astring_init(&out);

    assert(single_name || mid_begin_name || mid_end_name);

    if (single_name) single = strstr(original, single_name);

    if (single)
    {
        outf("Have found single_name='%s', using in preference to mid_begin_name=%s mid_end_name=%s",
             single_name,
             mid_begin_name,
             mid_end_name);
        mid_begin = single;
        mid_end = single + strlen(single_name);
    }
    else
    {
        if (mid_begin_name) {
            mid_begin = strstr(original, mid_begin_name);
            if (!mid_begin) {
                outf("error: could not find '%s' in odt content", mid_begin_name);
                errno = ESRCH;
                goto end;
            }
            mid_begin += strlen(mid_begin_name);
        }
        if (mid_end_name) {
            mid_end = strstr(mid_begin ? mid_begin : original, mid_end_name);
            if (!mid_end) {
                outf("error: could not find '%s' in odt content", mid_end_name);
                e = -1;
                errno = ESRCH;
                goto end;
            }
        }
        if (!mid_begin) {
            mid_begin = mid_end;
        }
        if (!mid_end) {
            mid_end = mid_begin;
        }
    }

    if (extract_astring_catl(alloc, &out, original, mid_begin - original)) goto end;
    {
        int i;
        for (i=0; i<contentss_num; ++i) {
            if (extract_astring_catl(alloc, &out, contentss[i].chars, contentss[i].chars_num)) goto end;
        }
    }
    assert( mid_end);
    /* As per docs, at least one of <single_name>, <mid_begin_name> and
    <mid_end_name> is non-null, and this ensures that mid_end must not be null.
    */
    /* coverity[var_deref_model] */
    if (extract_astring_cat(alloc, &out, mid_end)) goto end;

    *o_out = out.chars;
    out.chars = NULL;

    e = 0;
end:

    if (e) {
        extract_astring_free(alloc, &out);
        *o_out = NULL;
    }

    return e;
}
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#ifndef EXTRACT_TEXT_H
#define EXTRACT_TEXT_H

#include "../include/extract_alloc.h"

#include "astring.h"


int extract_content_insert(
        extract_alloc_t*    alloc,
        const char*         original,
        const char*         single_name,
        const char*         mid_begin_name,
        const char*         mid_end_name,
        extract_astring_t*  contentss,
        int                 contentss_num,
        char**              o_out
        );
/* Creates a new string by inserting sequence of strings into a template
string.

If <single_name> is in <original>, it is replaced by <contentss>.

Otherwise the text between the end of <mid_begin_name> and beginning of
<mid_end_name> is replaced by <contentss>.

If <mid_begin_name> is NULL, we insert into the zero-length region before
<mid_end_name>.

If <mid_end_name> is NULL, we insert into the zero-length region after
<mid_begin_name>.

At least one of <single_name>, <mid_begin_name> and <mid_end_name> must be
non-NULL.
*/

#endif
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#include "../include/extract_alloc.h"

#include "mem.h"
#include "memento.h"
#include "outf.h"
#include "xml.h"

#include <assert.h>
#include <errno.h>
#include <float.h>
#include <limits.h>

#ifdef _MSC_VER
    #include "compat_stdint.h"
    #include "compat_strtoll.h"
#else
    #include <stdint.h>
#endif

#include <stdlib.h>
#include <string.h>


/* These str_*() functions realloc buffer as required. All return 0 or -1 with
errno set. */

/* Appends first <s_len> chars of string <s> to *p. */
static int str_catl(extract_alloc_t *alloc, char **p, const char *s, int s_len)
{
    size_t p_len = (*p) ? strlen(*p) : 0;

    if (extract_realloc2(alloc,
                         p,
                         p_len + 1,
                         p_len + s_len + 1)) return -1;
    memcpy(*p + p_len, s, s_len);
    (*p)[p_len + s_len] = 0;

    return 0;
}

/* Appends a char.  */
static int str_catc(extract_alloc_t *alloc, char **p, char c)
{
    return str_catl(alloc, p, &c, 1);
}

/* Unused but useful to keep code here. */
#if 0
/* Appends a string. */
static int str_cat(extract_alloc_t *alloc, char **p, const char *s)
{
    return str_catl(alloc, p, s, strlen(s));
}
#endif

char *extract_xml_tag_attributes_find(extract_xml_tag_t *tag, const char *name)
{
    int i;

    for (i=0; i<tag->attributes_num; ++i) {
        if (!strcmp(tag->attributes[i].name, name)) {
            char* ret = tag->attributes[i].value;
            return ret;
        }
    }
    outf("Failed to find attribute '%s'",name);

    return NULL;
}

int extract_xml_tag_attributes_find_float(extract_xml_tag_t *tag,
                                          const char        *name,
                                          float             *o_out)
{
    const char *value = extract_xml_tag_attributes_find(tag, name);

    if (!value) {
        errno = ESRCH;
        return -1;
    }
    if (extract_xml_str_to_float(value, o_out)) return -1;

    return 0;
}

int extract_xml_tag_attributes_find_double(extract_xml_tag_t *tag,
                                           const char        *name,
                                           double            *o_out)
{
    const char *value = extract_xml_tag_attributes_find(tag, name);

    if (!value) {
        errno = ESRCH;
        return -1;
    }
    if (extract_xml_str_to_double(value, o_out)) return -1;

    return 0;
}

int extract_xml_tag_attributes_find_int(extract_xml_tag_t *tag,
                                        const char        *name,
                                        int               *o_out)
{
    const char *text = extract_xml_tag_attributes_find(tag, name);

    return extract_xml_str_to_int(text, o_out);
}

int extract_xml_tag_attributes_find_uint(extract_xml_tag_t *tag,
                                         const char        *name,
                                         unsigned          *o_out)
{
    const char *text = extract_xml_tag_attributes_find(tag, name);

    return extract_xml_str_to_uint(text, o_out);
}

int extract_xml_tag_attributes_find_size(extract_xml_tag_t *tag,
                                         const char        *name,
                                         size_t            *o_out)
{
    const char *text = extract_xml_tag_attributes_find(tag, name);

    return extract_xml_str_to_size(text, o_out);
}

int extract_xml_str_to_llint(const char *text, long long*o_out)
{
    char      *endptr;
    long long  x;

    if (!text) {
        errno = ESRCH;
        return -1;
    }
    if (text[0] == 0) {
        errno = EINVAL;
        return -1;
    }
    errno = 0;
    x = strtoll(text, &endptr, 10 /*base*/);
    if (errno) {
        return -1;
    }
    if (*endptr) {
        errno = EINVAL;
        return -1;
    }
    *o_out = x;

    return 0;
}

int extract_xml_str_to_ullint(const char *text, unsigned long long *o_out)
{
    char               *endptr;
    unsigned long long  x;

    if (!text) {
        errno = ESRCH;
        return -1;
    }
    if (text[0] == 0) {
        errno = EINVAL;
        return -1;
    }
    errno = 0;
    x = strtoull(text, &endptr, 10 /*base*/);
    if (errno) {
        return -1;
    }
    if (*endptr) {
        errno = EINVAL;
        return -1;
    }
    *o_out = x;

    return 0;
}

int extract_xml_str_to_int(const char *text, int *o_out)
{
    long long x;

    if (extract_xml_str_to_llint(text, &x)) return -1;
    if (x > INT_MAX || x < INT_MIN) {
        errno = ERANGE;
        return -1;
    }
    *o_out = (int) x;

    return 0;
}

int extract_xml_str_to_uint(const char *text, unsigned *o_out)
{
    unsigned long long x;

    if (extract_xml_str_to_ullint(text, &x)) return -1;
    if (x > UINT_MAX) {
        errno = ERANGE;
        return -1;
    }
    *o_out = (unsigned) x;

    return 0;
}

int extract_xml_str_to_size(const char *text, size_t *o_out)
{
    unsigned long long x;

    if (extract_xml_str_to_ullint(text, &x)) return -1;
    if (x > SIZE_MAX) {
        errno = ERANGE;
        return -1;
    }
    *o_out = (size_t) x;

    return 0;
}

int extract_xml_str_to_double(const char *text, double *o_out)
{
    char   *endptr;
    double  x;

    if (!text) {
        errno = ESRCH;
        return -1;
    }
    if (text[0] == 0) {
        errno = EINVAL;
        return -1;
    }
    errno = 0;
    x = strtod(text, &endptr);
    if (errno) {
        return -1;
    }
    if (*endptr) {
        errno = EINVAL;
        return -1;
    }
    *o_out = x;

    return 0;
}

int extract_xml_str_to_float(const char *text, float *o_out)
{
    double x;

    if (extract_xml_str_to_double(text, &x)) {
        return -1;
    }
    if (x > FLT_MAX || x < -FLT_MAX) {
        errno = ERANGE;
        return -1;
    }
    *o_out = (float) x;

    return 0;
}

static int
extract_xml_tag_attributes_append(extract_alloc_t   *alloc,
                                  extract_xml_tag_t *tag,
                                  char              *name,
                                  char              *value)
{
    if (extract_realloc2(alloc,
                         &tag->attributes,
                         sizeof(extract_xml_attribute_t) * tag->attributes_num,
                         sizeof(extract_xml_attribute_t) * (tag->attributes_num+1)))
    {
        return -1;
    }
    tag->attributes[tag->attributes_num].name = name;
    tag->attributes[tag->attributes_num].value = value;
    tag->attributes_num += 1;

    return 0;
}

void extract_xml_tag_init(extract_xml_tag_t *tag)
{
    tag->name = NULL;
    tag->attributes = NULL;
    tag->attributes_num = 0;
    extract_astring_init(&tag->text);
}

void extract_xml_tag_free(extract_alloc_t *alloc, extract_xml_tag_t *tag)
{
    int i;

    if (tag == NULL)
        return;

    extract_free(alloc, &tag->name);
    for (i=0; i<tag->attributes_num; ++i) {
        extract_xml_attribute_t* attribute = &tag->attributes[i];
        extract_free(alloc, &attribute->name);
        extract_free(alloc, &attribute->value);
    }
    extract_free(alloc, &tag->attributes);
    extract_astring_free(alloc, &tag->text);
    extract_xml_tag_init(tag);
}

/* Unused but useful to keep code here. */
#if 0
/* Like strcmp() but also handles NULL. */
static int extract_xml_strcmp_null(const char *a, const char *b)
{
    if (!a && !b) return 0;
    if (!a) return -1;
    if (!b) return 1;
    return strcmp(a, b);
}
#endif

/* Unused but useful to keep code here. */
#if 0
/* Compares tag name, then attributes; returns -1, 0 or +1. Does not compare
extract_xml_tag_t::text members. */
int extract_xml_compare_tags(const extract_xml_tag_t *lhs, const extract_xml_tag_t *rhs)
{
    int d;
    int i;
    d = extract_xml_strcmp_null(lhs->name, rhs->name);
    if (d)  return d;
    for(i=0;; ++i) {
        if (i >= lhs->attributes_num || i >= rhs->attributes_num) {
            break;
        }
        const extract_xml_attribute_t* lhs_attribute = &lhs->attributes[i];
        const extract_xml_attribute_t* rhs_attribute = &rhs->attributes[i];
        d = extract_xml_strcmp_null(lhs_attribute->name, rhs_attribute->name);
        if (d)  return d;
        d = extract_xml_strcmp_null(lhs_attribute->value, rhs_attribute->value);
        if (d)  return d;
    }
    if (lhs->attributes_num > rhs->attributes_num) return +1;
    if (lhs->attributes_num < rhs->attributes_num) return -1;
    return 0;
}
#endif


int extract_xml_pparse_init(extract_alloc_t *alloc, extract_buffer_t *buffer, const char *first_line)
{
    char *first_line_buffer = NULL;
    int   e = -1;

    if (first_line) {
        size_t first_line_len = strlen(first_line);
        size_t actual;
        if (extract_malloc(alloc, &first_line_buffer, first_line_len + 1)) goto end;

        if (extract_buffer_read(buffer, first_line_buffer, first_line_len, &actual)) {
            outf("error: failed to read first line.");
            goto end;
        }
        first_line_buffer[actual] = 0;
        if (strcmp(first_line, first_line_buffer)) {
            outf("Unrecognised prefix: %s", first_line_buffer);
            errno = ESRCH;
            goto end;
        }
    }

    for(;;) {
        char c;
        int ee = extract_buffer_read(buffer, &c, 1, NULL);
        if (ee) {
            if (ee==1) errno = ESRCH;   /* EOF. */
            goto end;
        }
        if (c == '<') {
            break;
        }
        else if (c == ' ' || c == '\n') {}
        else {
            outf("Expected '<' but found c=%i", c);
            goto end;
        }
    }

    e = 0;
end:

    extract_free(alloc, &first_line_buffer);

    return e;
}

static int s_next(extract_buffer_t *buffer, int *ret, char *o_c)
/* Reads next char, but if EOF sets *ret=+1, errno=ESRCH and returns +1. */
{
    int e = extract_buffer_read(buffer, o_c, 1, NULL);

    if (e == +1) {
        *ret = +1;
        errno = ESRCH;
    }

    return e;
}

static const char *
extract_xml_tag_string(extract_alloc_t *alloc, extract_xml_tag_t *tag)
{
    static char *buffer = NULL;

    extract_free(alloc, &buffer);
    if (extract_asprintf(alloc, &buffer, "<name=%s>", tag->name ? tag->name : ""))
    {
        return "";
    }

    return buffer;
}

int extract_xml_pparse_next(extract_buffer_t *buffer, extract_xml_tag_t *out)
{
    int              ret = -1;
    char            *attribute_name = NULL;
    char            *attribute_value = NULL;
    char             c;
    extract_alloc_t *alloc = extract_buffer_alloc(buffer);

    if (0) outf("out is: %s", extract_xml_tag_string(extract_buffer_alloc(buffer), out));
    assert(buffer);
    extract_xml_tag_free(alloc, out);

    /* Read tag name. Initialise it to empty string so we never return
    out->name==null on success. */
    if (str_catl( alloc, &out->name, NULL, 0)) goto end;
    for(;;) {
        int e = extract_buffer_read(buffer, &c, 1, NULL);
        if (e) {
            if (e == +1) ret = 1;   /* EOF is not an error here. */
            goto end;
        }
        if (c == '>' || c == ' ')  break;
        if (str_catc(alloc, &out->name, c)) goto end;
    }
    if (c == ' ') {

        /* Read attributes. */
        for(;;) {

            /* Read attribute name. */
            for(;;) {
                if (s_next(buffer, &ret, &c)) goto end;
                if (c == '=' || c == '>' || c == ' ') break;
                if (str_catc(alloc, &attribute_name, c)) goto end;
            }
            if (c == '>') break;

            if (c == '=') {
                /* Read attribute value. */
                int quote_single = 0;
                int quote_double = 0;
                size_t l;
                if (str_catl( alloc, &attribute_value, NULL, 0)) goto end;
                for(;;) {
                    if (s_next(buffer, &ret, &c)) goto end;
                    if (c == '\'')      quote_single = !quote_single;
                    else if (c == '"')  quote_double = !quote_double;
                    else if (!quote_single && !quote_double
                            && (c == ' ' || c == '/' || c == '>')
                            ) {
                        /* We are at end of attribute value. */
                        break;
                    }
                    else if (c == '\\') {
                        // Escape next character.
                        if (s_next(buffer, &ret, &c)) goto end;
                    }
                    if (str_catc(alloc, &attribute_value, c)) goto end;
                }

                /* Remove any enclosing quotes. */
                l = strlen(attribute_value);
                if (l >= 2) {
                    if (
                            (attribute_value[0] == '"' && attribute_value[l-1] == '"')
                            ||
                            (attribute_value[0] == '\'' && attribute_value[l-1] == '\'')
                            ) {
                        memmove(attribute_value, attribute_value+1, l-2);
                        attribute_value[l-2] = 0;
                    }
                }
            }

            /* Ensure name and value are not NULL. */
            if (str_catl( alloc, &attribute_name, NULL, 0)) goto end;
            if (str_catl( alloc, &attribute_value, NULL, 0)) goto end;

            if (extract_xml_tag_attributes_append(alloc, out, attribute_name, attribute_value)) goto end;
            attribute_name = NULL;
            attribute_value = NULL;
            if (c == '/') {
                if (s_next(buffer, &ret, &c)) goto end;
            }
            if (c == '>') break;
        }
    }

    /* Read plain text until next '<'. */
    for(;;) {
        /* We don't use s_next() here because EOF is not an error. */
        int e = extract_buffer_read(buffer, &c, 1, NULL);
        if (e == +1) {
            break;   /* EOF is not an error here. */
        }
        if (e) goto end;
        if (c == '<') break;
        if (extract_astring_catc(alloc, &out->text, c)) goto end;
    }

    ret = 0;
end:

    extract_free(alloc, &attribute_name);
    extract_free(alloc, &attribute_value);
    if (ret) {
        extract_xml_tag_free(alloc, out);
    }

    return ret;
}
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#ifndef ARTIFEX_EXTRACT_XML
#define ARTIFEX_EXTRACT_XML

/* Only for internal use by extract code.  */

#include "../include/extract_buffer.h"

#include "astring.h"


/* Things for representing XML. */

typedef struct {
    char *name;
    char *value;
} extract_xml_attribute_t;

/* Represents a single <...> XML tag plus trailing text. */
typedef struct {
    char                    *name;
    extract_xml_attribute_t *attributes;
    int                      attributes_num;
    extract_astring_t        text;
} extract_xml_tag_t;


/* Initialises tag. Will cause leak if tag contains data - in this case call
extract_xml_tag_free(). */
void extract_xml_tag_init(extract_xml_tag_t *tag);

/* Frees tag and then calls extract_xml_tag_init(). */
void extract_xml_tag_free(extract_alloc_t *alloc, extract_xml_tag_t *tag);


/* extract_xml_pparse_*(): simple XML 'pull' parser.

If <first_line> is not NULL, we require that <buffer> starts with the specified
text. Usually one would include a final newline in <first_line>.

extract_xml_pparse_init() merely consumes the initial '<'. Thereafter
extract_xml_pparse_next() consumes the next '<' before returning the previous
tag. */

/* Opens specified file.

If first_line is not NULL, we check that it matches the first line in the file.

Returns -1 with errno=ESRCH if we fail to read the first '<' due to EOF.
*/
int extract_xml_pparse_init(extract_alloc_t *alloc, extract_buffer_t *buffer, const char *first_line);



/* Returns the next XML tag.

Returns 0 with *out containing next tag; or -1 with errno set if error; or +1
with errno=ESRCH if EOF.

If we return 0, we guarantee that out->name points to valid string and that
each item in out->attributes has similarly valid name and value members.

*out is initially passed to extract_xml_tag_free(), so *out must have been
initialised, e.g. by by extract_xml_tag_init(). */
int extract_xml_pparse_next(extract_buffer_t *buffer, extract_xml_tag_t *out);


/* Returns pointer to value of specified attribute, or NULL if not found. */
char *extract_xml_tag_attributes_find(extract_xml_tag_t *tag, const char *name);

/* Finds float value of specified attribute, returning error if not found or
there is trailing text. */
int extract_xml_tag_attributes_find_float(extract_xml_tag_t *tag,
                                          const char        *name,
                                          float             *o_out);

/* Finds double value of specified attribute, returning error if not found or there is
trailing text. */
int extract_xml_tag_attributes_find_double(extract_xml_tag_t *tag,
                                           const char        *name,
                                           double            *o_out);


/* Next few functions write to out-param and return zero on success, else
return -1 with errno set.

An error is returned if value is out of range or there is any trailing text. */

int extract_xml_str_to_llint(const char *text, long long *o_out);

int extract_xml_str_to_ullint(const char *text, unsigned long long *o_out);

int extract_xml_str_to_int(const char *text, int *o_out);

int extract_xml_str_to_uint(const char *text, unsigned *o_out);

int extract_xml_str_to_size(const char *text, size_t *o_out);

int extract_xml_str_to_double(const char *text, double *o_out);

int extract_xml_str_to_float(const char *text, float *o_out);


/* Finds int value of specified attribute, returning error if not found. */
int extract_xml_tag_attributes_find_int(extract_xml_tag_t *tag,
                                        const char        *name,
                                        int               *o_out);

/* Finds unsigned int value of specified attribute, returning error if not
found. */
int extract_xml_tag_attributes_find_uint(extract_xml_tag_t *tag,
                                         const char        *name,
                                         unsigned          *o_out);

/* Finds unsigned int value of specified attribute, returning error if not
found. */
int extract_xml_tag_attributes_find_size(extract_xml_tag_t *tag,
                                         const char        *name,
                                         size_t            *o_out);

#endif
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/* Crude programme to show detailed information about a zip file. */

#include "memento.h"
#include "outf.h"

#include <assert.h>
#include <ctype.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>


static int s_native_little_endinesss(void)
{
    static const char   a[] = { 1, 2};
    uint16_t b = *(uint16_t*) a;
    if (b == 1 + 2*256) {
        /* Native little-endiness. */
        return 1;
    }
    else if (b == 2 + 1*256) {
        return 0;
    }
    abort();
}


static int s_show(const char* filename)
{
    outf("Looking at filename=%s", filename);
    assert(s_native_little_endinesss());
    FILE* f = fopen(filename, "r");
    assert(f);
    size_t  datasize = 10*1000*1000;
    char* data = extract_malloc(datasize);
    assert(data);
    size_t n = fread(data, 1, datasize, f);
    assert(n < datasize);
    datasize = n;
    outf("datasize=%zi", datasize);
    fclose(f);

    /* look for End of central directory (EOCD) record. */
    uint32_t magic = 0x06054b50;
    char* pos = data + datasize - 22;
    for(;;) {
        if (!memcmp(pos, &magic, sizeof(magic))) break;
        assert(pos > data);
        pos -= 1;
    }
    outf("found EOCD at offset=%li", pos-data);
    uint16_t disk_number = *(uint16_t*)(pos+4);
    uint16_t disk_cd = *(uint16_t*)(pos+6);
    uint16_t num_records_on_disk = *(uint16_t*)(pos+8);
    uint16_t num_records = *(uint16_t*)(pos+10);
    uint32_t size_cd = *(uint32_t*)(pos+12);
    uint32_t offset_cd = *(uint32_t*)(pos+16);
    uint16_t comment_length = *(uint16_t*)(pos+20);
    char* comment = extract_malloc(comment_length + 1);
    assert(comment);
    memcpy(comment, pos+22, comment_length);
    comment[comment_length] = 0;
    assert(strlen(comment) == comment_length);
    outf("    EOCD:");
    outf("        disk_number=%i", disk_number);
    outf("        disk_cd=%i", disk_cd);
    outf("        num_records_on_disk=%i", num_records_on_disk);
    outf("        num_records=%i", num_records);
    outf("        size_cd=%i", size_cd);
    outf("        offset_cd=%i", offset_cd);
    outf("        comment_length=%i", comment_length);
    outf("        comment=%s", comment);

    if (pos != data + datasize - 22 - comment_length) {
        outf("file does not end with EOCD. datasize=%zi pos-data=%li datasize-22-comment_length=%zi",
                datasize,
                pos-data,
                datasize-22-comment_length
                );
        /* I think this isn't actually an error according to the Zip standard,
        but zip files created by us should always pass this test. Note that
        Word doesn't like trailing data after the EOCD record, but will repair
        the file. */
        assert(0);
    }

    pos = data + offset_cd;
    int i;
    for (i=0; i<num_records_on_disk; ++i) {
        outf("    file %i: offset=%i", i, pos - data);
        magic = 0x02014b50;
        assert(!memcmp(pos, &magic, sizeof(magic)));
        uint16_t version_made_by = *(uint16_t*)(pos+4);
        uint16_t version_needed = *(uint16_t*)(pos+6);
        uint16_t general_bit_flag = *(uint16_t*)(pos+8);
        uint16_t compression_method = *(uint16_t*)(pos+10);
        uint16_t mtime = *(uint16_t*)(pos+12);
        uint16_t mdate = *(uint16_t*)(pos+14);
        uint32_t crc = *(uint32_t*)(pos+16);
        uint32_t size_compressed = *(uint32_t*)(pos+20);
        uint32_t size_uncompressed = *(uint32_t*)(pos+24);
        uint16_t filename_length = *(uint16_t*)(pos+28);
        uint16_t extrafield_length = *(uint16_t*)(pos+30);
        uint16_t filecomment_length = *(uint16_t*)(pos+32);
        uint16_t disk_number = *(uint16_t*)(pos+34);
        uint16_t internal_attributes = *(uint16_t*)(pos+36);
        uint32_t external_attributes = *(uint32_t*)(pos+38);
        uint32_t offset = *(uint32_t*)(pos+42);
        char* filename = extract_malloc(filename_length + 1);
        assert(filename);
        memcpy(filename, pos+46, filename_length);
        filename[filename_length] = 0;

        char* comment = extract_malloc(filecomment_length + 1);
        assert(comment);
        memcpy(comment, pos+46+filename_length+extrafield_length, filecomment_length);
        comment[filecomment_length] = 0;
        assert(strlen(comment) == filecomment_length);
        outf("        version_made_by=0x%x", version_made_by);
        outf("        version_needed=0x%x", version_needed);
        outf("        general_bit_flag=0x%x", general_bit_flag);
        outf("        compression_method=%i", compression_method);
        outf("        mtime=%i", mtime);
        outf("        mdate=%i", mdate);
        outf("        crc=%i", crc);
        outf("        size_compressed=%i", size_compressed);
        outf("        size_uncompressed=%i", size_uncompressed);
        outf("        filename_length=%i", filename_length);
        outf("        extrafield_length=%i", extrafield_length);
        outf("        filecomment_length=%i", filecomment_length);
        outf("        disk_number=%i", disk_number);
        outf("        internal_attributes=0x%x", internal_attributes);
        outf("        external_attributes=0x%x", external_attributes);
        outf("        offset=%i", offset);
        outf("        filename=%s", filename);

        if (extrafield_length) {
            outf( "        extra:");
            fprintf(stderr, "            ");
            char* extra = pos + 46+filename_length;
            int j;
            for (j=0; j<extrafield_length; ++j) {
                unsigned char c = extra[j];
                if (isprint(c) && c != '\\') fputc(c, stderr);
                else fprintf(stderr, "\\x%02x", c);
            }
            fputc('\n', stderr);
        }

        /* show local file header. */
        {
            char* local_pos = data + offset;
            outf("    local header offset=%i", i, local_pos - data);
            magic = 0x04034b50;
            assert(!memcmp(local_pos, &magic, sizeof(magic)));

            uint16_t version_needed = *(uint16_t*)(local_pos+4);
            uint16_t general_bit_flag = *(uint16_t*)(local_pos+6);
            uint16_t compression_method = *(uint16_t*)(local_pos+8);
            uint16_t mtime = *(uint16_t*)(local_pos+10);
            uint16_t mdate = *(uint16_t*)(local_pos+12);
            uint32_t crc = *(uint32_t*)(local_pos+14);
            uint32_t size_compressed = *(uint32_t*)(local_pos+18);
            uint32_t size_uncompressed = *(uint32_t*)(local_pos+22);
            uint16_t filename_length = *(uint16_t*)(local_pos+26);
            uint16_t extrafield_length = *(uint16_t*)(local_pos+28);

            char* filename = extract_malloc(filename_length + 1);
            assert(filename);
            memcpy(filename, local_pos+30, filename_length);
            filename[filename_length] = 0;

            outf("            version_needed=0x%x", version_needed);
            outf("            general_bit_flag=0x%x", general_bit_flag);
            outf("            compression_method=%i", compression_method);
            outf("            mtime=%i", mtime);
            outf("            mdate=%i", mdate);
            outf("            crc=%i", crc);
            outf("            size_compressed=%i", size_compressed);
            outf("            size_uncompressed=%i", size_uncompressed);
            outf("            filename_length=%i", filename_length);
            outf("            extrafield_length=%i", extrafield_length);
            outf("            filecomment_length=%i", filecomment_length);
            outf("            disk_number=%i", disk_number);
            outf("            internal_attributes=0x%x", internal_attributes);
            outf("            external_attributes=0x%x", external_attributes);
            outf("            offset=%i", offset);
            outf("            filename=%s", filename);

            if (extrafield_length) {
                outf( "            extra:");
                fprintf(stderr, "                ");
                char* extra = local_pos + 30 + filename_length;
                int j;
                for (j=0; j<extrafield_length; ++j) {
                    unsigned char c = extra[j];
                    if (isprint(c) && c != '\\') fputc(c, stderr);
                    else fprintf(stderr, "\\x%02x", c);
                }
                fputc('\n', stderr);
            }

        }

        outf("        comment=%s", comment);

        pos += 46 + filename_length + extrafield_length + filecomment_length;
    }

    outf("finished");
    extract_free(&data);

    return 0;
}

int main(int argc, char** argv)
{
    outf_level_set(1);
    int i;
    for (i=1; i<argc; ++i) {
        s_show(argv[i]);
    }
    return 0;
}
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#include "../include/extract_alloc.h"

#include "mem.h"
#include "memento.h"
#include "outf.h"
#include "zip.h"

#include <zlib.h>

#include <assert.h>
#include <errno.h>
#include <limits.h>
#include <time.h>

#ifdef _MSC_VER
    #include "compat_stdint.h"
#else
    #include <stdint.h>
#endif


typedef struct
{
    int16_t  mtime;
    int16_t  mdate;
    int32_t  crc_sum;
    int32_t  size_compressed;
    int32_t  size_uncompressed;
    char    *name;
    uint32_t offset;
    uint16_t attr_internal;
    uint32_t attr_external;
} extract_zip_cd_file_t;

struct extract_zip_t
{
    extract_buffer_t      *buffer;
    extract_zip_cd_file_t *cd_files;
    int                    cd_files_num;

    /* errno_ is set to non-zero if any operation fails; avoids need to check
    after every small output operation. */
    int                    errno_;
    int                    eof;
    uint16_t               compression_method;
    int                    compress_level;

    /* Defaults for various values in zip file headers etc. */
    uint16_t               mtime;
    uint16_t               mdate;
    uint16_t               version_creator;
    uint16_t               version_extract;
    uint16_t               general_purpose_bit_flag;
    uint16_t               file_attr_internal;
    uint32_t               file_attr_external;
    char                  *archive_comment;
};

int extract_zip_open(extract_buffer_t *buffer, extract_zip_t **o_zip)
{
    int              e = -1;
    extract_zip_t   *zip;
    extract_alloc_t *alloc = extract_buffer_alloc(buffer);

    if (extract_malloc(alloc, &zip, sizeof(*zip))) goto end;

    zip->cd_files = NULL;
    zip->cd_files_num = 0;
    zip->buffer = buffer;
    zip->errno_ = 0;
    zip->eof = 0;
    zip->compression_method = Z_DEFLATED;
    zip->compress_level = Z_DEFAULT_COMPRESSION;

    /* We could maybe convert current date/time to the ms-dos format required
    here, but using zeros doesn't seem to make a difference to Word etc. */

    {
        time_t     t = time(NULL);
        struct tm *tm;
        #ifdef _POSIX_SOURCE
            struct tm   tm_local;
            tm = gmtime_r(&t, &tm_local);
        #else
            tm = gmtime(&t);
        #endif
        if (tm)
        {
            /* mdate and mtime are in MS DOS format:
                mtime:
                    bits 0-4: seconds / 2.
                    bits 5-10: minute (0-59).
                    bits 11-15: hour (0-23).
                mdate:
                    bits 0-4: day of month (1-31).
                    bits 5-8: month (1=jan, 2=feb, etc).
                    bits 9-15: year - 1980.
            */
            zip->mtime = (uint16_t) ((tm->tm_hour << 11) | (tm->tm_min << 5) | (tm->tm_sec / 2));
            zip->mdate = (uint16_t) (((1900 + tm->tm_year - 1980) << 9) | ((tm->tm_mon + 1) << 5) | tm->tm_mday);
        }
        else
        {
            outf0("*** gmtime_r() failed");
            zip->mtime = 0;
            zip->mdate = 0;
        }
    }

    /* These are all copied from command-line zip on unix. */
    zip->version_creator = (0x3 << 8) + 30; /* 0x3 is unix, 30 means 3.0. */
    zip->version_extract = 10;              /* 10 means 1.0. */
    zip->general_purpose_bit_flag = 0;
    zip->file_attr_internal = 0;

    /* We follow command-line zip which uses 0x81a40000 which is octal
    0100644:0.  (0100644 is S_IFREG (regular file) plus rw-r-r. See stat(2) for
    details.) */
    zip->file_attr_external = (0100644 << 16) + 0;
    if (extract_strdup(alloc, "Artifex", &zip->archive_comment)) goto end;

    e = 0;
end:

    if (e) {
        if (zip) extract_free(alloc, &zip->archive_comment);
        extract_free(alloc, &zip);
        *o_zip = NULL;
    }
    else {
        *o_zip = zip;
    }

    return e;
}

static int s_native_little_endinesss(void)
{
    static const char   a[] = { 1, 2};
    uint16_t b = *(uint16_t*) a;
    if (b == 1 + 2*256) {
        /* Native little-endiness. */
        return 1;
    }
    else if (b == 2 + 1*256) {
        /* Native big-endiness. */
        return 0;
    }
    /* Would like to call abort() here, but that breaks on AIX/gcc. */
    assert(0);
    return 0;
}


/* Allocation fns for zlib. */

static void *s_zalloc(void *opaque, unsigned items, unsigned size)
{
    extract_zip_t   *zip = opaque;
    extract_alloc_t *alloc = extract_buffer_alloc(zip->buffer);
    void            *ptr;

    if (extract_malloc(alloc, &ptr, items*size)) return NULL;

    return ptr;
}

static void s_zfree(void *opaque, void *ptr)
{
    extract_zip_t   *zip = opaque;
    extract_alloc_t *alloc = extract_buffer_alloc(zip->buffer);

    extract_free(alloc, &ptr);
}


/* Uses zlib to write raw deflate compressed data to zip->buffer. */
static int
s_write_compressed(extract_zip_t *zip,
                   const void    *data,
                   size_t         data_length,
                   size_t        *o_compressed_length)
{
    int      ze;
    z_stream zstream = {0};  /* Initialise to keep Coverity quiet. */

    if (zip->errno_)    return -1;
    if (zip->eof)       return +1;

    zstream.zalloc = s_zalloc;
    zstream.zfree = s_zfree;
    zstream.opaque = zip;

    /* We need to write raw deflate data, so we use deflateInit2() with -ve
    windowBits. The values we use are deflateInit()'s defaults. */
    ze = deflateInit2(&zstream,
                      zip->compress_level,
                      Z_DEFLATED,
                      -15 /*windowBits*/,
                      8 /*memLevel*/,
                      Z_DEFAULT_STRATEGY);
    if (ze != Z_OK)
    {
        errno = (ze == Z_MEM_ERROR) ? ENOMEM : EINVAL;
        zip->errno_ = errno;
        outf("deflateInit2() failed ze=%i", ze);
        return -1;
    }

    /* Set zstream to read from specified data. */
    zstream.next_in = (void*) data;
    zstream.avail_in = (unsigned) data_length;

    /* We increment *o_compressed_length gradually so that if we return an
    error, we still indicate how many butes of compressed data have been
    written. */
    if (o_compressed_length)
    {
        *o_compressed_length = 0;
    }

    for(;;)
    {
        /* todo: write an extract_buffer_cache() function so we can write
        directly into output buffer if it has a fn_cache. */
        unsigned char   buffer[1024];
        zstream.next_out = &buffer[0];
        zstream.avail_out = sizeof(buffer);
        ze = deflate(&zstream, zstream.avail_in ? Z_NO_FLUSH : Z_FINISH);
        if (ze != Z_STREAM_END && ze != Z_OK)
        {
            outf("deflate() failed ze=%i", ze);
            errno = EIO;
            zip->errno_ = errno;
            return -1;
        }
        {
            /* Send the new compressed data to buffer. */
            size_t  bytes_written;
            int e = extract_buffer_write(zip->buffer, buffer, zstream.next_out - buffer, &bytes_written);
            if (o_compressed_length)
            {
                *o_compressed_length += bytes_written;
            }
            if (e)
            {
                if (e == -1)    zip->errno_ = errno;
                if (e ==  +1)   zip->eof = 1;
                outf("extract_buffer_write() failed e=%i errno=%i", e, errno);
                return e;
            }
        }
        if (ze == Z_STREAM_END)
        {
            break;
        }
    }
    ze = deflateEnd(&zstream);
    if (ze != Z_OK)
    {
        outf("deflateEnd() failed ze=%i", ze);
        errno = EIO;
        zip->errno_ = errno;
        return -1;
    }
    if (o_compressed_length)
    {
        assert(*o_compressed_length == (size_t) zstream.total_out);
    }

    return 0;
}

/* Writes uncompressed data to zip->buffer. */
static int s_write(extract_zip_t *zip, const void *data, size_t data_length)
{
    size_t actual;
    int e;

    if (zip->errno_)    return -1;
    if (zip->eof)       return +1;

    e = extract_buffer_write(zip->buffer, data, data_length, &actual);
    if (e == -1)    zip->errno_ = errno;
    if (e == +1)    zip->eof = 1;

    return e;
}

static int s_write_uint32(extract_zip_t *zip, uint32_t value)
{
    if (s_native_little_endinesss()) {
        return s_write(zip, &value, sizeof(value));
    }
    else {
        unsigned char value2[4] = {
                (unsigned char) (value >> 0),
                (unsigned char) (value >> 8),
                (unsigned char) (value >> 16),
                (unsigned char) (value >> 24)
                };
        return s_write(zip, &value2, sizeof(value2));
    }
}

static int s_write_uint16(extract_zip_t *zip, uint16_t value)
{
    if (s_native_little_endinesss()) {
        return s_write(zip, &value, sizeof(value));
    }
    else {
        unsigned char value2[2] = {
                (unsigned char) (value >> 0),
                (unsigned char) (value >> 8)
                };
        return s_write(zip, &value2, sizeof(value2));
    }
}

static int s_write_string(extract_zip_t *zip, const char *text)
{
    return s_write(zip, text, strlen(text));
}


int extract_zip_write_file(extract_zip_t *zip,
                           const void    *data,
                           size_t         data_length,
                           const char    *name)
{
    int                    e = -1;
    extract_zip_cd_file_t *cd_file = NULL;
    extract_alloc_t       *alloc = extract_buffer_alloc(zip->buffer);

    if (data_length > INT_MAX) {
        assert(0);
        errno = EINVAL;
        return -1;
    }
    /* Create central directory file header for later. */
    if (extract_realloc2(
            alloc,
            &zip->cd_files,
            sizeof(extract_zip_cd_file_t) * zip->cd_files_num,
            sizeof(extract_zip_cd_file_t) * (zip->cd_files_num+1)
            )) goto end;
    cd_file = &zip->cd_files[zip->cd_files_num];
    cd_file->name = NULL;

    cd_file->mtime = zip->mtime;
    cd_file->mdate = zip->mdate;
    cd_file->crc_sum = (int32_t) crc32(crc32(0, NULL, 0), data, (int) data_length);
    cd_file->size_uncompressed = (int) data_length;
    if (zip->compression_method == 0)
    {
        cd_file->size_compressed = cd_file->size_uncompressed;
    }
    if (extract_strdup(alloc, name, &cd_file->name)) goto end;
    cd_file->offset = (int) extract_buffer_pos(zip->buffer);
    cd_file->attr_internal = zip->file_attr_internal;
    cd_file->attr_external = zip->file_attr_external;
    if (!cd_file->name) goto end;

    /* Write local file header. If we are using compression, we set bit 3 of
    General purpose bit flag and write zeros for crc-32, compressed size and
    uncompressed size; then we write the actual values in data descriptor after
    the compressed data. */
    {
        const char extra_local[] = "";  /* Modify for testing. */
        uint16_t general_purpose_bit_flag = zip->general_purpose_bit_flag;
        if (zip->compression_method)    general_purpose_bit_flag |= 8;
        s_write_uint32(zip, 0x04034b50);
        s_write_uint16(zip, zip->version_extract);          /* Version needed to extract (minimum). */
        s_write_uint16(zip, general_purpose_bit_flag);      /* General purpose bit flag */
        s_write_uint16(zip, zip->compression_method);       /* Compression method */
        s_write_uint16(zip, cd_file->mtime);                /* File last modification time */
        s_write_uint16(zip, cd_file->mdate);                /* File last modification date */
        if (zip->compression_method)
        {
            s_write_uint32(zip, 0);                         /* CRC-32 of uncompressed data */
            s_write_uint32(zip, 0);                         /* Compressed size */
            s_write_uint32(zip, 0);                         /* Uncompressed size */
        }
        else
        {
            s_write_uint32(zip, cd_file->crc_sum);          /* CRC-32 of uncompressed data */
            s_write_uint32(zip, cd_file->size_compressed);  /* Compressed size */
            s_write_uint32(zip, cd_file->size_uncompressed);/* Uncompressed size */
        }
        s_write_uint16(zip, (uint16_t) strlen(name));       /* File name length (n) */
        s_write_uint16(zip, sizeof(extra_local)-1);         /* Extra field length (m) */
        s_write_string(zip, cd_file->name);                 /* File name */
        s_write(zip, extra_local, sizeof(extra_local)-1);   /* Extra field */
    }

    if (zip->compression_method)
    {
        /* Write compressed data. */
        size_t  data_length_compressed;
        s_write_compressed(zip, data, data_length, &data_length_compressed);
        cd_file->size_compressed = (int) data_length_compressed;

        /* Write data descriptor. */
        s_write_uint32(zip, 0x08074b50);                    /* Data descriptor signature */
        s_write_uint32(zip, cd_file->crc_sum);              /* CRC-32 of uncompressed data */
        s_write_uint32(zip, cd_file->size_compressed);      /* Compressed size */
        s_write_uint32(zip, cd_file->size_uncompressed);    /* Uncompressed size */
    }
    else
    {
        s_write(zip, data, data_length);
    }

    if (zip->errno_)    e = -1;
    else if (zip->eof)  e = +1;
    else e = 0;


end:

    if (e) {
        /* Leave zip->cd_files_num unchanged, so calling extract_zip_close()
        will write out any earlier files. Free cd_file->name to avoid leak. */
        if (cd_file) extract_free(alloc, &cd_file->name);
    }
    else {
        /* cd_files[zip->cd_files_num] is valid. */
        zip->cd_files_num += 1;
    }

    return e;
}

int extract_zip_close(extract_zip_t **pzip)
{
    int              e = -1;
    size_t           pos;
    size_t           len;
    int              i;
    extract_zip_t   *zip = *pzip;
    extract_alloc_t *alloc;

    if (!zip) {
        return 0;
    }
    alloc = extract_buffer_alloc(zip->buffer);
    pos = extract_buffer_pos(zip->buffer);
    len = 0;

    /* Write Central directory file headers, freeing data as we go. */
    for (i=0; i<zip->cd_files_num; ++i) {
        const char extra[] = "";
        size_t pos2 = extract_buffer_pos(zip->buffer);
        extract_zip_cd_file_t* cd_file = &zip->cd_files[i];
        s_write_uint32(zip, 0x02014b50);
        s_write_uint16(zip, zip->version_creator);              /* Version made by, copied from command-line zip. */
        s_write_uint16(zip, zip->version_extract);              /* Version needed to extract (minimum). */
        s_write_uint16(zip, zip->general_purpose_bit_flag);     /* General purpose bit flag */
        s_write_uint16(zip, zip->compression_method);           /* Compression method */
        s_write_uint16(zip, cd_file->mtime);                    /* File last modification time */
        s_write_uint16(zip, cd_file->mdate);                    /* File last modification date */
        s_write_uint32(zip, cd_file->crc_sum);                  /* CRC-32 of uncompressed data */
        s_write_uint32(zip, cd_file->size_compressed);          /* Compressed size */
        s_write_uint32(zip, cd_file->size_uncompressed);        /* Uncompressed size */
        s_write_uint16(zip, (uint16_t) strlen(cd_file->name));  /* File name length (n) */
        s_write_uint16(zip, sizeof(extra)-1);                   /* Extra field length (m) */
        s_write_uint16(zip, 0);                                 /* File comment length (k) */
        s_write_uint16(zip, 0);                                 /* Disk number where file starts */
        s_write_uint16(zip, cd_file->attr_internal);            /* Internal file attributes */
        s_write_uint32(zip, cd_file->attr_external);            /* External file attributes. */
        s_write_uint32(zip, cd_file->offset);                   /* Offset of local file header. */
        s_write_string(zip, cd_file->name);                     /* File name */
        s_write(zip, extra, sizeof(extra)-1);                   /* Extra field */
        len += extract_buffer_pos(zip->buffer) - pos2;
        extract_free(alloc, &cd_file->name);
    }
    extract_free(alloc, &zip->cd_files);

    /* Write End of central directory record. */
    s_write_uint32(zip, 0x06054b50);
    s_write_uint16(zip, 0);                             /* Number of this disk */
    s_write_uint16(zip, 0);                             /* Disk where central directory starts */
    s_write_uint16(zip, (uint16_t) zip->cd_files_num);  /* Number of central directory records on this disk */
    s_write_uint16(zip, (uint16_t) zip->cd_files_num);  /* Total number of central directory records */
    s_write_uint32(zip, (int) len);                     /* Size of central directory (bytes) */
    s_write_uint32(zip, (int) pos);                     /* Offset of start of central directory, relative to start of archive */

    s_write_uint16(zip, (uint16_t) strlen(zip->archive_comment));  /* Comment length (n) */
    s_write_string(zip, zip->archive_comment);
    extract_free(alloc, &zip->archive_comment);

    if (zip->errno_)    e = -1;
    else if (zip->eof)  e = +1;
    else e = 0;

    extract_free(alloc, pzip);

    return e;
}







mupdf-1.21.1-source/thirdparty/extract/src/zip.h

#ifndef ARTIFEX_EXTRACT_ZIP
#define ARTIFEX_EXTRACT_ZIP

/* Only for internal use by extract code.  */

#include "../include/extract_buffer.h"

#include <stddef.h>


/* Support for creating zip file content.

Content is compressed using deflate.

Unless otherwise stated, all functions return 0 on success or -1 with errno
set.
*/

/* Abstract handle for zipfile state. */
typedef struct extract_zip_t extract_zip_t;


/* Creates an extract_zip_t that writes to specified buffer.

We reuse <buffer>'s allocator for zlib's allocation needs.

buffer:
    Destination for zip file content.
o_zip:
    Out-param.
*/
int extract_zip_open(extract_buffer_t *buffer, extract_zip_t **o_zip);

/* Writes specified data into the zip file.

Returns same as extract_buffer_write(): 0 on success, +1 if short write due to
EOF or -1 with errno set.

zip:
    From extract_zip_open().
data:
    File contents.
data_length:
    Length in bytes of file contents.
name:
    Name of file within the zip file.
*/
int extract_zip_write_file(extract_zip_t *zip,
                           const void    *data,
                           size_t         data_length,
                           const char    *name);


/* Finishes writing the zip file (e.g. appends Central directory file headers
and End of central directory record).

Does not call extract_buffer_close().

zip:
    From extract_zip_open().
*/
int extract_zip_close(extract_zip_t **pzip);

#endif






